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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuM NOa€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COJ/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHHS.

N3ydyenune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U PYHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yueOHOW  JIeSTEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUMU OOECHEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIISAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX Aol MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUM XUMHM TNPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amava y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JESTENbHOCTH, HAay4YHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIEr0 MHUpa, MCIOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XMUMHH, TPUMEHATh HUX IMpPHU PEIIEHUHM NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEACHUSIT B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tpo(uis U HAmpaBIEHHOCTH NajlbHEHIIEro
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHMWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOocuTeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

PuU3NYECKUE U XUMHUUYECKUE SBICHUS. XMUMHUECKas PEeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukamus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBUiaMy padOTHI B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MYecKuX CBOMCTB 00pa3slOB HEOPraHWUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHACHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe TUAPOKCHUIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB Pa3JICJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUWE  pe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kuciopoga B THpupoe, (U3MYECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TemnoBoit 3¢p(deKT XUMHUECKON peaklnd, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpOZiE€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Knaccuduxanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuil. PU3NYECKHE W XMUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HABaHWE M HU3YyUYCHHE CBOWMCTB KHUCIOpOJa, HaOIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPECHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PpACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3AMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE  BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumozeiictBua okcuga meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuUoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB [{. . Menneneesa. Ilepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYNIIaM U MEPUOJIaM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CuCTEMbI XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAsl)  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

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

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS).

Mesicnpeomemmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(duKaius, TMepUOJIUIHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3NUYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOpPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnonmueckuit 3axoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUi U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepunoanueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMu4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [loustue o karanuze. I[lorsatne o xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIMAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKkiuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAMH
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MpEACTaBICHUN 00 3JIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLEcCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pAciO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJIEHiCTBUE C METaUIlaMU, HEMeTa/UlaMH, IIesio4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYECKUe CBOICTBa cepbl. CepoBomOpO, CTpoeHHUE, (PU3MUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJIYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 PEAOTBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyeckue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOlicTBa (0OIlME Kak TMpEeJCTaBUTENS Kilacca KHUCIOT M crHelupuyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
aioTpornubele Moaupukanmuu ¢Gocdopa, uU3NUECKUE M XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpoJd,  aJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuasl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MpOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojb, HNPHUPOAHBIA ra3, He(dTb),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojax — U ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEJIMHEHU.

KpeMHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npumeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmume mnpeacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeilne CTpouTelbHble MaTepHallbl: KepaMHuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCQUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JACUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHMYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIiK Ha Cynbdar-
WOH W HAOJIOJieHHWEe TpHu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmomgmyeckol cucrteMe XuUMUYECKHX dieMmeHToB [[. U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIOoCcOOBI TIONYy4eHHUS] MeTawioB. [loHATHE O KOPPO3WU METAIIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHUE WX aTOMOB, HAXOXKJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUEeCKUe 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJToMUHUN: TI0J103keHKE B [leproInYecKoi cCucTeMe XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THIAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIeHUE B mnpuporec. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (HU3NUYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLIECCA TOPEHHUS KEIe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHME  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH WOHAaMU HATpus, Kalus M Kajablud (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PENICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbl B IMOBCEIHEBHOW KW3HM YesloOBeKa. besomacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3KOJI0THYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzanmsi MEXNpeaMETHBIX CBSI3€M MPW HM3yYEeHWH XHMHH B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHWE, TapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJCKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbI€, TOTLIMBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATBIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3WTHBHBIX ILIEHHOCTHBIX OpPUEHTALMM WU
pacCIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHUs 3HAYEHUS XUMHYECKONM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HMH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUSI O COLMAIBHBIX HOPMax H MPaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIME
OCHOBY I TIOHUMAaHUS CYIIIHOCTH HAyYHOW KapTHHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC UIsI OOBSICHCHHUS HAOJFOJaCMbIX IMPOIIECCOB M SIBIICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKHMH BEIIECTBAMU B OBITY M PEaTIbHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) PK0JIOrHYEeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIECTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 370pPOBbBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbIX C OKPYKAIOIEH TPUPOIHON CPEIOH, I NOBBIIICHUS
YPOBHSI  JKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHbIEe TMOHATHS (3aKOH, TEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYTOeE.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHYECCKUX PEAKIIHA,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj7a4, ¢ YIETOM
ATUX MOJIECTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIlMd W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPECUMUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCMOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

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

KoMMmyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

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

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEJIBLHOU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OMNbITa,
nabopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEIUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pPE3yJbTaTa 3asBICHHOW 1I€JIM, YMEHUE
MCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaeparbHOl padodeil MporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIlUsX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIECHb
OKHUCIICHUS, XUMHUYECKasl peaKius, KiIacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiiumu,
AIpO aToOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEHIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TIEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux siaemernToB [J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D deKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATSILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  MOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIlleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O W COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacno3HaBaHHUIO PACTBOPOB IIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKast CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALINSA, PEAKIMA HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHS MPU OMKMCAHUY BELIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)» U «moOoyHas
noarpynmna (b-rpynma)», maible u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX IO JJICKTPOHHBIM  CJI0SIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJlblX NEPUOIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy U COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEMIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMNUCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHIM;

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



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEXK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XUMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coOn0JaTh  MpaBWja  MOJb30BAaHUWA  XHMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
ra3zo00pa3HbIX BEIIECTB (AMMHUAaKa U YTIEKUCIIOro ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
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 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

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

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

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




9 KUIIACC

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
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
IlepBuuHBIN HHC Ttax 1o Th.
1 I1 I; MeT XI/IMI/II/ITIE)}(I)IJ('IB XUMUU B KU3HU 1 bubmmorexa [OK
e ' https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BemecTra
2 [TonsiTHE 0 METOAAX TO3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOPUU U IPUEMBI ! bubnuotexa [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucreie BemecTBa 1 cMecu. CiocoObl | bu6mmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a ! (Ha prMep hitps://m.edsoo.ru/ff0d28c8
OYHUCTKHU TOBApEHHOU COJIN)»
CraptoBas quarnoctuueckas pabota Ne
6 ) | 1 bu6mmorexa [IOK
' https://m.edsoo.ru/ff0d2abc
ATOMBI 1 MOJIEKYJIBI
AHaJIN3 CTApTOBOM IMATHOCTUYECKON
7 paboThI. | bubnnoreka [JOK

XUMHUYECKUE IIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8




bu6mmoreka [IOK

cUCTeMaTH3alusd 3HaAaHUUN

8 IIpocTeie U ci0XHBIE BELIECTBA
DOCTRIC H CTIOMHDIC BELIECTD https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUYCHHE bubmmorexa [IOK
YVIPHOC Y1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHTHOCT bubmorexa LIOK
pMyTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX 3JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAs Macca. bubnnoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XUMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. bubnuoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Boluucnenust konmuecTa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX bubmmorexa LIOK
m i M https://m.edsoo.ru/ff0d5708
peaktmuit
Knaccudukanmss XuMuueckux peakimii
18 (coe I/IH(I;HI/DI a3JI0KEHUS ’ bubmmorexa LHOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
nonroTeKa
19 sHimknoneauct. O0o0IIeHnE U 1

https://m.edsoo.ru/ff0d40c4




KontponbHas padota No2 o teme

bu6mmoreka [IOK

20
«BellecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3ayx — cMeck rasos. CocTas
21 BO3 yxa Kucmopon — sneMeHT u bubmorexa LIOK
AYxE. PO https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H
dusnueckue U XUMUYSCKUE CBOMCTBA
22 KHCII0po/ia (peakliMi OKUCIICHUS bubmmorexa LIOK
poa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Croco05I ITOJIy4EeHUs KUCJIOpoaa B
23 j1abopaTopuu Zlqn OMBIHIJIerHOCTPI bubnnorexa LIOK
paTop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHune kucnopoaa
TennoBoit 3 PeKT XuMUIECKOM
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
Tonnueo (HedTh, Yroas M METaH).
25 3ar ;13He1§1/1e¢1;03 - a, CIIOCOOBI Zro bubmorexa LOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «[Tonmyuenne u cobupanue KUCIopoaa bubmmorera [TOK
yi . P poad, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bomopon — anemeHT u npoctoe bubnnoreka [JOK
BelecTBO. Haxoxaenue B npupoie https://m.edsoo.ru/ff0d4dd0
)% dusnyeckre 1 XUMUIECKHE CBOMCTBA bubnmnoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 IlonsTue o KHUCIOTax U COJIAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mosTydeHus BOAOPOa B bubnmoreka [JOK




nabopaTopun

[IpakTuyeckas padora Ne 4 o Teme

https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

31 11 eHue 0 e
«romyserme f CounpaHH BOAOPOAa, https://m.edsoo.ru/ff0d4£42
HU3yYE€HHUE €r0 CBOMCTBY
1 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruunciaenuns o0béMa, KOJIMYeECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MIIN 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHEHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsatue 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbie
37 Y HEHAChI peHHHZ acTBOpbl. MaccoBas bubmorexa HOK
B p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
IIpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [JOK
ONpeACIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponsnas padora Ne 3 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIacCupUKaIs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 ITonyyeHnue u XMUMHUYECKUE CBOMCTBA bubnuoreka [IOK




KHCJIOTHBIX, OCHOBHBIX 1 aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHUJIOB
42 OcHoBaHusI: cOCTaB, KJ1accupUKaIus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukarnms, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATypa,
46 CHOCO((SBI;) o )eHI/ISI nganIc)KI/Ie bubmorexa LHOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTryeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
43 I'eneTnueckas cBsI3b MEXKIy KilaccaMmu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9as50
bubmuorexa [JOK
49 O06o01IeHre U cucTeMaTu3alus 3HaHU!
B H https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne 4 o teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9¢la
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XUMUYECKUX 1eMeHTOB. [lonaTue o bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
52 [Tepuonuueckuii 3aKOH U bu6mmoreka [IOK




[Tepuoanueckas cucTeMa XMMHYECKUX
anemeHToB /1. I. Menaeneena

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

53 Ilepuonpl, TpyIIIbL, IO TIITEI bubnmorera [IOK
PHOEL, TPYIHDL, TOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 31eMeHToB lleproanueckoit bubmmorexa [TOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuUTHA HayKu U npakTuku. 1. W. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHrIil ypok. O000IIIEHHE U
58 CI/ICTI;MaTmZp WS 3HaHWH / bubmmnorexa [IOK
. I https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonrtponbHast pabota Ne5 o reme
59 «CtpoeHune atromMa. XUMHAYECKas CBIA3D) bubnmorexa LIOK
P . ] https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DIJIEKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
60
XUMHUUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 HMonnas xummnyeckas CBSI3b
https://m.edsoo.ru/00adac34
62 KoBasieHTHas monsipHast XMUMUYECKast bubnmuorexa [JOK




CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenosisspHas XuMu4eckas | bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrelneHn OKUCIEHUS 1 Eubmorexa ITOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIN 1 Bubmorexa ITOK
https://m.edsoo.ru/00adb076
PesepBusblil ypok. O000IIEHNE 1
P P iII bubmuorexa [JOK
67 CHCTEMATHU3AINA 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenue aroma. XUMUYECKasI CBSI3bY
68 PezepBHblit ypok. O60011eHNE U | bubnuorexa [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
BBoanslii nHCTpYKTaX 1o Th.
[Iepnoanueckuit 3aKoH.
1 Ilepuoauueckas cucreMa 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adb59e
XUMHUYECKUX 3eMeHTOB /1. 1.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmorexa LHOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukarmus 1 HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunapl xumMuueckoil CBS3U U THIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Bxonnas konTposnbHast padorta Ne 1
5 no TeMe «[loBTopenue u yrnyonaeHue | |
3HAHUM OCHOBHBIX Pa3/elioB Kypca 8
KJ1acca
6 Knaccudukanus XuMHuecKux 1 bubnnoreka [JOK
pEaAKIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 bubnnorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKIIMIX
8 [IoHsiTHE O XMMHUYECKOM PaBHOBECHUHU. 1 bubnmoreka [JOK




@DakTOopBl, BAUAIOIUE HA CKOPOCTh
XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

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

bubmuorexa [JOK

XUMHYECKUE CBOMCTBA HA PUMEPE

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 nccorarmuu. CuiabHbIe U ci1adble buGnnorexa LIOK
A HHATIH https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN bubmaorexa LIOK
P peakt hitps://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubmmorexa LHOK
peA hitps://m.edso0.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmnorexa [IOK
pe . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpaxkTuueckas padora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbhas padorta Ne2 o teme
17 «DNEKTPOIITUTHYECKAS TUCCOIINALINS bubmmorexa LOK
P 8 HHATHA. https://m.edsoo.ru/00addec(
XUMHUUYECKUE PEAKIIUU B PACTBOPAX»
18 OO0m1as XxapakTepucTHUKa rajJoreHoOB. bubnmoreka [JOK

https://m.edsoo.ru/00addfe2




XJopa

XnopoBogopoa. ConsHast KHCIIOTA,

19 XUMUYECKHE CBOUCTBA, IMOJTyYEHUE bubamorexa LOK
> HOTYH ’ https://m.edsoo.ru/00ade 104
IIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmydenuie coaTHON KUCTOTHI bubmmorexa [IOK
yi B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINH, €CIIU OJUH U3 bubnmnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
2 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
23 HaxoxeHue cepsl U €€ COeTMHEHU I bubnnoreka [JOK
B IIpupoie. XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnuoteka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 buznyeckue 1 XuMHUYECKHe CBONCTBA bubamorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEAKIINH, JICKAILUE B
OCHOBE TIPOMBIIIICHHOTO CI0c00a
26 MOJTyYEHUS] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYKaIOIIeH cpelibl COETUHEHUSIMU
cepsl
27 Beruucnenue MaccoBOil JOJIM BBIXOJ1a bubmuoreka [JOK




MPOJYKTa PeaKuu
OO0m1ast XxapaKTEpPUCTHKA 3JIEMEHTOB
VA-rpynnel. A30T, pacipocTpaHEHHE

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

bubmuorexa [JOK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMHaK, ero pu3nvecKue u

29 XAMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK

> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «lonmydyenne amMmmuaka, u3yueHue ero bubmmorexa [IOK
e > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHUS B KAUECTBE MUHEPAIbHBIX

32 TOoOpeHnii. XMMUYECKOE bubmmorera [TOK
yAoOp ) . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOLEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pochopa (V) u

33 (bocg)o pHaH KI/ICJ'I((I))Ta (1)(1)1/1:1)3H(11e3:1<1/1e u bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE IPUPOAHON CPeIb https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacopocTpaHeHe B

PO PACHPOID Bu6nuoreka [IOK

35 npupoje, Gu3nIecKrue 1 XUMHIECKUE

CBOMCTBA

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




Oxkcupl yriaepojaa, ux pusndeckue u
XAMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36
DKoJoru4YecKue mpooOIemsl, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYronpHas KUcoTa U €€ Cou bubmorexa HOK

https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme

38 "ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
bubmuoreka [JOK
39 OpPraHUYECKHUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX YTIIepoia
40 Kpemnwnii u ero coemuHeHUS bubmmnorexa [IOK
p https://m.edsoo.ru/00ac080a
[TpakTuaeckast pabota Ne 5. Pemienue

41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
KonTponbnas padorta Ne3 mo teme

. bubmuorexa [JOK
42 «Baneiie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas cBsI3b U bu6mmorexa [IOK
MeTaJUIMYeCcKast KpUCTaJNIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. PU3M4eCcKre CBOMCTBA
METaJI0B

44 XHUMHUYECKHE CBOICTBA METAJLIOB. bubmuoreka [JOK




DIJIEKTPOXUMHUYECKUH P
HaIPSHKEHUN METaJlIOB

OO6mue cnocoObI MOTYYEHUS
MmeTtauioB. CruiaBel. Beraucienus mo

https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK

45 ABHEHMSIM XMMHYECKUX PEeaKIIIH
yp pearti, https://m.edsoo.ru/00ael1156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
puMecHu
bubmuorexa [JOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 eJ10 € MeTal
IHenoumpie meTanb! https://m.edsoo.ru/00aec14b2
43 OKcubl U TUAPOKCU/IBI HATPUS U bubnnoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnoreka [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00aec15¢8
50 Bakueiinme coeTUHEHHS Kb bubmorexa HOK
a H https://m.edsoo.ru/00aec15¢e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHHI
57 JK&cTKoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1886
[IpaxkTuueckas padora Ne 6 o reme
53 "JKécTkocTh BOALI 1 METOJIBI €€ bubmorexa HOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
b K
54 AntoMuHUN nomorexa IO
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKeJe3a bubnunoreka [JOK
(I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HaHUH’
[IpakTuueckast padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeume MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
peareHToB J1aH B U30BITKE WU bubnuorexa [JOK
60
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJH BBIX0JIa MPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH
KonTtponbHnas padora Ne4 o teme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
IIOBCEIHEBHOU XKU3HU UeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYXKAarOILE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeiit ypok. O600ICHHE U bubnmoreka [JOK




cucTeMaTru3anusa 3HAHHHI

https://m.edsoo.ru/00ae0dOa

67 PesepBublit ypok. O6o0mIeHnE 1 | bubmmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHne 1 | bubnumoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKHUX TMOHSTHUN: aTowm,
MOJIEKYyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAs Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
9JIEeMEHTa B COEAMHEHUH, MOJISPHBIM 00BEM, XMMHUYECKAs PEaKius,
KIacCUpUKalMg  peakiHil:  peakluuud  COSAMHECHUS,  PEaKIHH
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIUH OOMEHa, 2JK30- |
SHAOTEPMUUYECKUE PEaKIUH, TeroBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BellecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHWYCCKUX MOHATHUA U

MMPUMCHATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (GopMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

1.4

PacCKpbIBaATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJICHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MAaCChbI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHECHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, AKCIIEPUMEHT (peanbHBII u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeuHeHu o popMynam

2.3

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

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUS XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IENOYEH ¢ KUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHonTaaert, MEeTUIOPaHXK U Ipyrue)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux oanemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSATHH: SApO aToMma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWUTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIIpHAad W HCEIOJISIpHAsd KOBAJICHTHas CBA3b,




3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIEeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMHKCHIBATh U XapaKTepu30BaTh TaOiuuHyro ¢Gopmy [leproaudeckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX JJIEMEHTOB (cOCTaB M 3apsia  sjapa, oOlee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpeeNiTh  CTENeHb OKHUCJIEHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

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

ITo Teme: «BemecTBo 1 XUMUYECKas PEAKIIUSD)

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOD,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIIEKTPOIUTHYECKAsT JAMCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIie peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakmum, OKHCITUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIIEHHME, aJUIOTPOIHS,
am(doTepHOCTh, XUMHYECKas  CBs3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKaH), KpucTtaJllin4ecKas peméTKa, CIINIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUU H
MPUMEHSATH 3TU MOHATHUS IIPU ONMUCAHUM BEIIECTB U UX MPEBPAIICHUIN
COCTABJISITh YPAaBHEHUS 3JICKTPOJUTUYECKON TUCCOLMAIUU KHUCIIOT,
nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHi

WOHHOI0 OOMeHa

PacCKpbeIBaTh CYHIHOCTHb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUEThI MO0 YPABHEHUIO XUMUYECKOM peakuu

Ilo temam: «Hemerasuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX PEaKUi

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XHUMUUYCCKHUX HpCBpaIIICHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSIMHU IO BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO H co61z1paHmo

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METaJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NE€ATEIbHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJICIICTBCHHBIX CB$I3CI‘/JI —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJCIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBeKa. XHMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJaxX ITO3HAaHHA B XMMHUHU. Yucteie BCIICCTBA U CMECCH. CnocoObl

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHMHYSCKHX

351eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuyeckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KommnuectBo BemectBa. Moisib. MossipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SBICHHS. XHMHYSCKAS pakuug u e€ IIPpU3HAKH.
3akoH COXPAHCHUS MaCChl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEAKIUH (COeTUHEHUS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MpaBUIaMU
paboTel B saboparopuu W nOpuéMamMu oOpaimieHuss ¢ J1abopaTOPHBIM
o0opy/sOBaHUEM, M3yuy€HHUE M ONUCaHHe (PU3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BEUIeCTB, HaOmojeHue (u3nyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMIIEHWE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYd, TMPOKAJIMBAHUE  MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOMIOJICHWE W OIUCaHue
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKeENlE€3a C paCTBOPOM

comm meau(Il), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1
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(bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE
OYHUCTKU HOBapeHHOﬁ coJu, HaGHIOIICHI/IC " OIIMCAHUC PE3YJILTATOB MIPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTeNM HEOPraHMYEeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sieMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiictBa (peakiuu ropenus). Okcunwl. [Ipumenenue kucimopoaa. CrocoOsl
MOJIy4YeHUsl KHUCJIOpoJa B J1a0OpaTOpuuM M MIPOMBILUIEHHOCTH. KpyroBopot

KUCIIOpoJia B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KUCIOPOoIa

TennoBoit 3PPeKT XUMUIECKOH peaKkIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHIICHHE TApHUKOBOTO 3 (eKTa, pa3pylIeHne 030HOBOTO CIIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucmaote! u comu
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Monsipablit 00BEM ra3oB. PacuéTel M0 XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpEL.
HacelllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KH3HU 4denoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa H OYHMCTKA
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeaunenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyromnue. Homenknatrypa okcuaoB. dusznueckre M XUMUYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJO0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toiryuenue ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucinor. dusmueckue u
XUMHYECKHe cBoMcTBa KHCIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tomyyenue kucnot

Comu. Homenknarypa coneil. @usznueckue M XUMHUYECKHE CBOWMCTBA COJICH.

ITony4yenue conen




2.10

I'ereTnueckas cBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVMMHYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpKaHUS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHuE, paclo3HaBaHUE U U3YUEHHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KMCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHusl TOpeHust (11okapa), 03HaKOMJIEHHUE C
o0pa3llaMu OKCHJOB M OIMCaHME HUX CBOMCTB, IHOIydeHue, coOupaHue,
pacno3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmroseHne OO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
0COOEHHOCTEl  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HAaTpUEeM U KaJbLHEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIOT M LIeJIoYeil ¢ IOMOIIbI0 MHJUKAaTOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILEJIOYEH, H3y4YeHHe
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, PeaKLIMi HEUTPAIN3alliH, [I0JIy4€HUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOr0 MeTajula JpYrdM M3 pacTBopa COJIM, pEIICHUE
DKCIEPUMEHTAJIbHBIX 3a1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHWYECKUX

COEIUHEHUI

Ilepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITNN

[lepBbie TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOoTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuit 3akoH. [lepnonnueckas cuctemMma XUMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbl
[lepuoanueckoit cuctembl xuMHueckux odnemeHToB [[.M. Menneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U IrpyImiibl 3JICMCHTA

Crpoenne atomoB. CocraB aromHbIX siaep. M3otomsl. DnektpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHX DJIECMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero nonoxxeHuro B Ilepuoauyeckon cucreme .M. Menneneesa

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyNnaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpaxkJ1aHuH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi)  CBSI3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0O0pa3lloB BEILIECTB METAIIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LMHKA C pacTBOpPAMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yioKeH!s, COSTUHEHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKHUX DJIEMEHTOB TMEpPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C IOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUIBI KPHUCTANIMYECKUX
pPEelETOK, 3aBUCUMOCTDb CBOWCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX peaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON pEaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIWU U TOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun MoHHOro oOMeHa. YcCIOBUS NPOTEKaHMUs PEaKUMid MOHHOro OoOMeEHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [loHsATHE O THAPOIU3E COoJIeit

XUMUAYECKUI JKCIIEPUMEHT: O3HAaKOMJICHHE C MOJCISIMH KPUCTAJUTHUECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpHs); MCCIIEJAOBAHUE 3aBUCHMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJAHOCTH  PAcTBOPOB  BEILIECTB,  Ipolecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKlMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HJUTIOCTPUPYIOLUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PEaKLUH Pa3sIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoielicTBHE C MeTaJlaMH, HEMeTajUlaMH, IIellouaMu). XJIOPOBOAOPO/I.

ConsHas kuciI0Ta, XMMAYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHue. [leficTBre




2.2

XJIOpa M XJIOPOBOJOPOAa Ha OpraHM3M 4YellioBeka. BakHelime XJIOpUIbl U UX

HaxO0JICHUE B MIPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u puznyecKue cBOKWCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢du3nueckne W XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (pU3MUECKHEe U XMMHUYECKHUE CBOMCTBa
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crernududeckune). XuMHUIECKHUEe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMONY4YeHUsS CEpHOM
kucnotThl. Ilpumenenue. Conu cepHOM KHUCIIOTHI, KaUECTBEHHAs peakuMsl Ha
cynbdar-uoH. HaxoxxneHnue cepsl U €€ COeNMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpalliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCJICHHS. A30T, paclipOCTPaHEHUE B TIPUPOJIE,
busznueckrue U XMMHYECKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (hu3MYecKne W XMMHUYCCKUE CBOWCTBA, MONy4YeHHE W mpuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTtBenHnasi peakiusi Ha MOHbI aMMOHHS. A30THasl KMCJIOTa, €€ MOJyuYeHHeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcmonp30oBaHe HUTPATOB M COJieH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKarolIen
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)
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®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe U
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcmonb3oBanue QocdaroB B kauecTse

MUHEpaJIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJIEepoJ, aUIOTPOIHbIE
Moau(UKaAIMK, PACIPOCTPaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKCHABI yriiepoaa,
uX (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KUBBIE OPTaHU3MBI,

IMMOJIYUYCHHE U IIPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBsI3aHHBIC C OKCHIOM




yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIICHHOCTH U

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BRXHBIX BCIIECTBAX: XHpax, OENKax, yrJIeBoJaX — W WX POJIU B KHU3HU
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKUHMA HA XJIOPHUA-
HMOHbl M HaOJIIOJCHUE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpa’KarolIue
¢u3nyecKkrne 1 XMMUYECKHE CBOICTBA raJIOTEHOB U UX COEIMHEHHUN (BO3MOKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriuBaHUs caxapa MOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEPHON KHCIOTHI,
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(parT-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIOJIBb30BAaHUE BHJIEOMATEpUANoOB), oOpa3Lamu
a30THBIX U (HoChHOPHBIX YAOOpPEHUH; TIOyYeHHEe, COONpaHne, paclo3HaBaHue U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX pPEaKIMi Ha HOH
aMMOHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3alMO/JICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEAbIO (BO3MOYKHO
WCIIOJIb30BaHNUE BUJEOMATEPHATIOB); H3yUYE€HUE MOJIeNed KpHUCTaUINYECKUX
peméTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJy4YeHUE, COOMpaHHe, paclioO3HABaHWE M H3YYCHHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; IMPOBEACHUE KAYEeCTBCHHBIX pPEaKIMi Ha KapOoHAT- W
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX TPOTEKaHUS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU IMPOMBIIIJICHHOCTH; PCIICHHUC SKCIICPUMCHTAJIBHBIX

3aaa4 110 TEMC «BakHele HeMeTaaIbl 1 UX COCAUHCHUA»

Mertamisl 1 uX COCOAUHECHUA

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHUYECKUX dieMeHToB J[.1.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYecKasl ~ KpUCTauIMyeckass pemeérka. OJIEKTPOXUMHUYECKUI  psf

Hapr[}KeHI/Iﬁ MCTaJJIOB

3.2
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Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTasuibl: noyioxkenue B llepumonuyeckoid cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBONCTBA (Ha puMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPpUA W KaJius. HpI/IMeHeHI/Ie MISCJIOYHBIX METAJJIOB U HUX

COETUHEHUN
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[IlenoyHO3eMeNbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ecKux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplius. Baxuelmme coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxkaeHue B npupoae. dusmdeckue u
XMMUYECKHE CBOMCTBA allOMUHHMSI. AM(OTEpHBIE CBOICTBA OKCHUJIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[.M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, THApokcuabl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U IOTyYECHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUecKUMH CBOMCTBAMH; H3YYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), 0CcoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajdblud ¢ HATpus C BOJOM  (BO3MOXHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHHE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEaKIIUi HA WOHBI
(Marnusi, xanbiusi, anoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMHCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
rccaenoBanrue aMm(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxxneime MeTauibl U

X COCOIUHCHU A

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCCHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpH XHUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeasl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[TpupoHblE WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

IMPOAYKTBI UX HepepaGOTKI/I, HUX pOJIb B 6LITy " IIPOMBINIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHANIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBICHHUHU mpupoapl, ITOHUMAHUEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOM AEATETBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOY4YaIOUIMMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoelt Oyayiieil npodeccuoHaIbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)XHEHIINE XUMHYECKHE IIOHATHS. XUMUYECKHUH DJJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJTHOPOAHAs CMeCh, OTHOCHUTENBHBIE aTOMHass M MOJEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONb (CpemHss), XUMHUYeCKas
peaKmus, pEaKIuh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIUH
3aMeIIeHUs, peaKIui OOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHJIOTEPMHUYECKUE DPEAKIMH, PACTBOP, MAccoBas OIS XHUMHYCCKOTO
AIIEMEHTA B COAMHEHUH, MAacCOBas JIOJISl U MPOIEHTHAS KOHIICHTPAIIHS

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToMma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTALIMYECKass peleérka (aToMHas, MOHHAs, MeTauIn4yecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, QHWOH, SJIEKTPOJIUT U HEJIEKTPOJIMT,
DIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNsS, PEAKIMd HMOHHOTO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakuuu, Karaumsarop, IIJK, xkopposus

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

COCTaBa, 3aKOH ABOFaI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHUE MPaBUIIbHO UCIOIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METAUIbl U CIUIABBI,
HOPOAYKTBl MepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEITBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHUE 3HAUYEHUs >XKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB
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HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4dyHO-TIOMYJIIpHas JHUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBax, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM MIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOPraHMYCCKHUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU

HoMmeHKnatypsl (IUPAC u TpuBHanbHOIN)

YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEMEHTOB (COCTaB M 3apsiA  sAnpa, oOlee YHcIo
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KNS U KAJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 IOPOCTBIX W CIOXHBIX BEIIECTB OT IOJIOKEHHUS 3JEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenne kinaccuumpoBarh:
7.1 XUMHUYECKUE AJIEMEHTHI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHa
g2 BUJ XUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpPHI B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHuii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIOKHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u
' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocgopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIC OPTAaHU3MBI OMPEIACIIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannune mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PM3MUCCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOOOpPOJa U M3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUC YTJICKHUCJIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) ans ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

pellIeHne YKCIEPUMEHTaIbHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI; «QNEKTPOIUTHUECKAS
aucconpanus»;, «BakHEWIIME HEMeTaulbl U HUX COCAUHEHU;

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaxX HOHBI: XJIOPHI-, OpOMHI-,
uomua-, cymnbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblysi, aTFOMUHUS,

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

14

YmMmenue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOMBI W MOJICKYIJIBI. Xumuueckue 3neMeHThl. CHMBOJIBI XHMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

Xumuueckass (opmyna. BajneHTHOCTP aTOMOB XUMHUYECKHX SJIEMEHTOB.

CreneHb OKUCIICHUA

1.4

1.5

3aK0OH IOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocHTEIbHAST aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs [0 XHMHYECKOIO

9JICMCHTA B COCIMHCHHUH

KonunuectBo BemectBa. Mosb. Mosnsipaas Macca. MomsipHbiii 00bEM Ta30B.

BzaumocBs3b KOJIMYCECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

Ou3nyecKkue U XUMHUYECKUE SIBJIICHUSA. XUMHUYECKasi PEakus U €€ NPU3HAKHU.
3aKOH COXpAaHEHMS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuit 3akoH. llepuoguyeckas cucteMa XUMHUYECKUX SJIEMEHTOB
.. Menneneea. Ilepuoast u rpynnbl. OU3ndecknii CMbICT TOPSIAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

22

2.3

3.1

Crpoenue atromoB. CoctaB aToMHBbIX siaep. M3oTonbl. DnexkTpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XHUMHMYECKMX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKUX JJIEMEHTOB MEPBBIX
TpEX IIEpUOJ0B, KaJus, KaJlbLUs (panuyca aTOMOB,
AIEKTPOOTPHUIATEIHPHOCTU, METAITHYECKUX U HEMETATHYECKUX CBOWMCTB) U
UX COEAUHEHHM B COOTBETCTBUM C  IIOJIO)KEHHEM DJIIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB
Crpoenue BelecTa

Xumudeckasi cBsizb. KoBaneHTHas (TMOJisipHAsT ¥ HETOJSpPHAs) CBA3b.

3J'IeKTpOOTpI/II_[aTeJ'ILHO CTb XUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.



MeTtannudueckas CBI3b

3.2

Tunbel kpucramauueckux pemérok (aromMHas, HOHHAsA, MeTaJUIM4yecKast),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALIMYECKON PELIETKU U BUIA

XHUMHYECKOU CBI3U

Baxwneiinye npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamwibl u ux

COCIUHECHUA. MeTamisl 1 ux COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIIATypa HEOPraHHYECKUX COCAWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrie; OCHOBaHUW (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS);
KUCIOT (KUCIIOpOJcOoAepKalie Hu OeCKUCIOPOAHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

@dusznueckue M XUMHYECKHE CBONCTBA MPOCTBHIX BEIIECCTB-HEMETAIUIOB!
BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnuecke U XUMUUECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTUA,
HATpUs,  Kajuus, MarHus W KaJlblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUH METalIoB

Ou3nyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI

HCMCTAJJIOB: XJIOPOBOAOpPOAA, CEPOBOAOPOA, aAMMHUAKA

4.5

4.6

dusnuecknue U XUMHYECKUE CBOMCTBA OKCUIIOB HeMeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yramepoma(Il, IV), xpemuus(IV).
[TonydyeHne OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcuioB: MetauioB IA-IIIA rpymm, uunka, meau(Il) u

xene3a(Il, III). [Tomyuenune okcH10B METAIIIIOB

4.7

XUMHUECKHE CBOWCTBA OCHOBaHMH M aM(OTEpHBIX THUAPOKCHIOB (Ha
IpUMepe TUJIPOKCHUIOB alFOMMHUS, *Kele3a, HuHKa). [lomyyenne ocHoBaHMit

1 aM(OTEepHBIX THIPOKCUIOB

4.8

4.9

4.10

4.11

O06ume XUMHUYECKHE CBOICTBa KHCJIIOT: XJIOPOBOJOPOJHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOU, PocopHOM, KPEMHUEBOM,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CepHOW U
a30THOM KUCIOT. [TonyyeHnne kucior

OO6mume XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit
[Tonyyenue, cobupaHue, pacrozHaBaHHE BOJIOPOJA, KHCIOPOJIa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

[Tonyyenne amMmmaka, CEpHOM M a30THOM KHCIOT B HPOMBIILICHHOCTH.




OO6mmume crmocoOb! MOTYyYEHUS METAJIIOB

4.12

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTaHNYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIUU

Knaccugukanus XuMUYeCKUX peakIfii Mo pa3IMyHbIM IPU3HAKAM: IO YHCITY
U COCTaBYy YYAacCTBYIOLIUX B PEAKIMU BEILIECTB, IO TEIIOBOMY 3¢ (eKTy, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUUYECKUX YJIEMCHTOB

TernoBoil >PPeKT XMMUYECKON peakuuu, TEPMOXUMHUECKUE YpPaBHEHUS.

DK30- U 3HI0TepMUYECKUE peakluu. TepMoXUMUYeCcCKUue ypaBHEHH

5.3

OKuCINTEIEHOBOCCTAHOBUTEbHbIE pEaKIMH. Oxucnurenu U
BoccTaHoBUTENU. [Ipolecchl OKHMCIEHUS U BOCCTAHOBJIEHUSA. DJIEKTPOHHBIN

0aJIaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKluu

54

TeOpI/IH SHGKTpOHHTquCKOﬁ AJucconuanuu. KaTI/IOHLI, AHHUOHBI.
BHGKTpOHHTLI N HCIJICKTPOJIMUTHI. CuibHBIC U c1a0bIe OJICKTPOJIMUTHI. CreneHpb

IUCCOLIAAIIAN

5.5

Peakiiuu nonHoro oo6MeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa m Marepuaibl B IOBCEJHEBHOW JKM3HM 4eloBeKa. besomacHoe
WCTIOJB30BAHUE BEIIECTB W XMMHUYECKHUX PEaKIHid B J1a0OpaTopuu u OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XuMUYecKoe 3arps3HEHHE OKpyXaromiel cpenbl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE TMOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBpaAIICHUS
[IpenenpHas momyctumas konueHntparus semiecTB (II1K). Ponp xumuum B
pEeIIeHUU HKOJOTHYECKUX TpoOsieM. YCHIIeHHe TMapHUKOBOro 3ddekra,

Pa3spymieHue 030HOBOI'O CJI0A

6.3

ITpumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHHS U UX COSIUHEHHUH B
OBITY, MEIHIIMHE, POMBIIUIEHHOCTH M CEIBbCKOM X03siicTBe. [IpuMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPATIOMHHMNA, OpOH3a) B OBITY U
MPOMBIIUIEHHOCTH WX coenuHeHud. [loHsTHE O KOppo3WM METaIoB,

OCHOBHEBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOUYHUKH YTIEBOIOPOAOB (Yrojb, NMPUPOAHBIA Ta3, HE(ThH),

MPOYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHaan'IBHBIC MIOHATHS 00 OPraHMvYCCKUX BCIIECTBAX KaK O COCAWHCHUAX

yraepona (MeTaH, 3TaH, JTWIEH, alleTWIeH, ATAaHOJ, TJIMIEPHH, YKCYCHas




kucnorta). [loHsTne O OHONIOTHMYECKH Ba)KHBIX BEIIECTBAX: MXHpPaXx,

YIJIEBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

Oenkax,

7 Pacuérsl:
7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM
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