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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOil paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEenoaaBaHusi yaeOHOTo npeameTa « XuMus
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpEeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHS XHMHU C YYE€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yJibTataM 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIbHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHHM CIYXUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM EIUHCTBE MHpPA, BAXKHYIO
pOJIb UTPArOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJTIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX ITOHSATHI
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MpOrpaMMbl IO XUMHHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUI O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuun. OO0€ 53THU CHUCTEMBI CTPYKTYPHO OPraHHM30BaHbl IO MPUHIHILY
MTOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHUS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBIIONHSS (QYHKUMU OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TOIYYCHHS
M3Y4YaeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NpPUPOJbI, LEHHOCTHOTO OTHOUIEHWS K HAay4YHOMY 3HAaHHIO U
METOJaM TMO3HaHHS B Hayke. M3yueHne XMMUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee M3YyUEHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBIL.
3amaya yyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUECKHUX
3HaHUU — BaXHEUIINX (PaKTOB, MOHITHIA, 3aKOHOB U TEOPETUUECKHUX MOTO0KECHHH,
JOCTYIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHe WMHTEIUIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON MO3HABATEbHOM NI€ATEIbHOCTH, HAyYHbBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIHbHOE 3HAUYCHHUE IS
pa3IMyYHBIX BUIOB JESATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY>KaroIllero MHUpa, WCIOJB3Yysl 3HAHWUS W OIBIT, MOJyYEHHBIC MPH H3YYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHOM JXUM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHWUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATENbHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIs W HAMpPaBIEHHOCTH AajbHEHIIEro
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yUYEHUS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENBHAs aTOMHas Macca.
OTtHOcHTENBHAs MOJEKYIISpHAs Macca. MaccoBast A0 XMMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOMH, MpaBuiIaMu paboThl B Jad0opaTtopuu U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuXx CBOMCTB O0O0pa3sUOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJABI) U XMMHUYECKHX (TOpEHUE CBEYM, MPOKAIMBAHUE
MEJTHOU TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKHU IMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  PEe3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

BaxkHeiue npeacTaBuTe M HEOPraHNYECKHUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoia B MpUpoae, (PU3MYECKHEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(heKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — snemeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

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

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BEIIECTBA B pAaCTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. Dusnueckue M XUMHUECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmil. PU3MYECKHME W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [TosryueHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyyenue couen.

['eHeTnueckas CBS3bp MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YyUYEHHE CBOWMCTB KHUCJIOpOJa, HaOI0ACHUE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMozeicTBre Bojopoaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOAbI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3yyeHue B3aumopeiictBua okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C MeTaJUlaMH, PEAKUUi HEUTpaIu3alyM, IOJy4YeHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO METajula APYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COCTMHEHUI».

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUM XUMUYECKHUX 3ieMeHTOB. IloHsiTHE O
IpYIIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METAILIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCHUIbI
U TUAPOKCHUJIBL.

[lepnognueckunii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas U JJIMHHONEPUOAHAS  (POPMBI
[lepnognueckon cucteMbl XumMuueckux 3imeMmeHToB JI. . MenneneeBa. 1lepuonst
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB TMepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB MO IPYyNIaM U MEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€HbId U
IpaKJaHuH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TMAPOKCHJA LMHKA C pacTBOpaMU KHCIOT M IIEJIOYEH, INPOBEIACHHUE OIBITOB,
WUIKOCTPUPYIOIINUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3yIoKEeHUs], COSTUHEHUS).

Mescnpeomemmnbnie ceasu



Peanmnsanyss MeXNpeIMETHBIX CBSI3€d IPU H3YYEHHH XUMHMM B 8 KJlacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TepPUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHHUs], KOCMOC, TIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

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

9 KNIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kalaus, KaIbUsi U HUX
COCMHEHUNW B COOTBETCTBUU C IIOJIOKECHHEM 3JIEMEHTOB B Illepuoanueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3IuIHbIM MMPU3HAKAM (TI0 YHUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, IO TEIIOBOMY d(dekTy, mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIUM,  JJIGKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 AICKTPOIUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMeETauloB (rpadura W aiamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTEpUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHUYECKME CBOWCTBA HAa IMpUMEpPE  XJIopa
(B3auMOJAEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJoBeKa. BakHehIne XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIC.

Oo6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMUYecKkue cBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanyeckne © XUMUYECKHE CBOHCTBa (00Omme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XWMHUYECKHE PEaKInu,
JeXalue B OCHOBE IPOMBIILIEHHOTO CIOco0a TMOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COECIWHEHHUSIMH Cepbl (KHCIIOTHBIE JIOKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue u XxuMu4yeckue cBoicTea. KpyroBopot a3ora B npupojae. AMMUak, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyuyeHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJydeHHe, (PU3HUYEeCKHEe U XMUMHYECKHE
cBOMcTBa (0OOLIME Kak MpEACTaBUTENS Kjacca KUCIOT MU CHEelU(PHUUEcKUe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbl U BOJMOEMOB). Docdop,
aoTpornuele Moaupukammuu ¢Gocdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  aAJUIOTPOIHBIE
Moau(pUKalMM, PpPAcIpOCTpaHEHHWEe B MNpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoicTtBa. Ancopbuusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHE CBOMCTBA,
noyiydyeHue W npuMeHeHwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHMSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, TaHOJI, TJIULEPUH, YKCYCHas KUCIIOTA).
[IpupoaHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiM B JKH3HM 4YEJIOBEKa. MarepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCITMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHus KpeMHusi B mnpupoge. OOmue mnpeacraBieHusi 00
okcunie kpemHust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. Ba)kHeWIlIe CTPOUTENIbHBIE MaTepHalbl: KEPAMHKA,



CTEKJIO, MIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3I0B HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJI-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TajoreHUOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa IoJj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOM peaKIuu Ha cyJbdat-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yA0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX [POTEKAaHMUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOrO rasa, MpoBEJACHUE KAUECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHelIe HeMeTaliIbl 1 UX COSIUHECHUSY.

MeTaJsibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaJUIOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaIpsHKeHUN MeTawoB. OU3nyYecknue U XUMUYECKUE CBOMCTBa MeTaiioB. Obmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyno3emenbHblE METAJUIbl MAarHuii W KalblMA: IIOJIOXKCHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueliive coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTKkoCcTh BOJBI M CITOCOOBI €€ yCTPaHEHUSI.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXxoXxAeHWE B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XMuMHYECKUX 3JEMEHTOB [1.
. MengeneeBa, CTpoe€HHE aroma, HaxXOXJIcHUE B mnpupoaec. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocra, CBOICTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHWE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIEcCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), meau (1), HaGrOAEHNE M ONTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJI30BaHME BEILECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4ecKux
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwie céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCH(PUKAIMA, TEPUOIUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKANA 3apsii, NPOBOIHUKU,
MOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoMHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE HCKOIIAEMBbIE, TOININBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacIIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTpPOICTBE MUpa U 00ILIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpU
BBINIOJIHEHUH YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEJAEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM MU COCTAaBIIAIOLIME
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJIEHHBIE HA MMOJIYYEHUE HOBBIX 3HAHHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH WU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH  COONIOJICHUS] MpaBuid O€30MaCHOCTH TIpuU  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YHCIIEC Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMYyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHOM,
KOMMYHHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay9YHOW KapTHHE MHpA, U YHUBEpPCaJbHbIC yUeOHbIE NeUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHEHHE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

IPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pPe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJIEPKAHUS, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSI 3a/laBaTh BOMPOCH (B XO0J€ Jauajora W (WIM) JAUCKYCCHH) TI0
CyliectBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MPE3EHTALNIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbosnee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCITIOJIB30BAaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAraeMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYAlOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI U CIIOCOOBI



JNEUCTBUM, BUABI JEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEpIIpeTaluy, MPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaI[UsIX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSITHN: aTOM, MOJIEKyIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEIleCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON 2h(EKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MACCOBas J0JIs BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmy
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jaudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», manbsie u
OOJbIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckux osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpEIeICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIHMH
BEIIIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJI M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, EeCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MMOCyION
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYCHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BeElIeCTB (BOAOpOAa M KHUCJIOPOJa), MPUTOTOBICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NIPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBOU ekt
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, oOOpaTuMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peakUuuu, MpEeAeiabHO JOMyCTUMas
xoHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCHIBAaTh W XapaKTepH30BaATh
Tabnuunyto popmy Ilepuoamdeckoi CUCTEMBbI XHMHUYECKUX DJIEMEHTOB:
paziuuath TMOHATHUS «rjaBHas mnoiarpynmna (A-rpynmna)» U «mnodouyHast
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpesieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX IEPUOJIOB M TIaBHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI JJEKTPOIUTHYECKOW JUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ITUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIbHYIO MOJEKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMHU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYEHUI0O WU COOMpaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa M YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaudecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(PPOBLIE)
KonTpoabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKOU JIEATECIbHOCTH
YyeJIOBEKa
BemecTBa 1 XuMudeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakiumn
Hroro no pazneny 20
Pa3nes 2. BaxkHelilne npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
Bosayx. Kucnopon. Ilonsarue
2.1 y post 6 https://m.edsoo.ru/D5SBORTY30
00 oKkcHIax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHUCJIOTaX U COMIAX
Bonxa. PactBopsl. Ilonsarue 00
2.3 a p 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBAaHUIX
OCHOBHBIE KJIaCCHI
24 . 11 1 1 https://m.eds00.ru/0TSASMOWT
HEOPraHUYECKUX COeTMHEHUI
Uroro no pazgeny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XHMHUYECKUX djieMeHToB /1. U. 7 https://m.edsoo.ru/TCBJBVWEZ
MenneneeBa. CtpoeHue
aToma
XUMHYECKas CBA3b.
3.2 OKucIuTeNbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Wroro no pasaeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.rut/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KJIACC

KoauvecTBo 4acoB
HaumeHnoBaHue pa3/iesioB U TeM DJIeKTpOHHbIE (HU(POBbHIE)
Ne n/m Kontpoannbie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoThI
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKkIul
[ToBTOpeHME U yroyOneHne 3SHAaHUN
1.1 P ey 5 1 https://m.edsoo.rut/EQETUT35Z
OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOTUTHYECKAS UCCOIUAITHS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURSOVV
XUMUYECKHE peakllii B PacTBOPax
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€IHHEHUSA
OO6mrast XxapaKTepUCTUKA XUMUUECKHUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHTOB VIIA-rpymmsl. I'agoreHst
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COETUHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.3 anieMeHTOoB VA-rpynmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO01mmas XxapakTepruCcTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 ‘ OO1ue cBoiicTBAa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxknelme MeTallIbl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
BemectBa u Marepuaisl B )KMU3HU
4.1 3 https://m.edsoo.ru/TEFNBWEF7Y
YyeJIOBEeKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE PeCypChl
padoThI padoThbI
[Ipenmer xumuu. Pois xumun B
1 JKA3HU 4yesoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BeIleCTBa
[TonsiTve 0 MeTOIaX MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHUHI
[IpakTrueckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopun
3 p . p patop 1 https://m.edsoo.ru/LSEW4353D
U Ipu€MbI 0OpalleHusl ¢
71a060paTOPHBIM 000PYIOBAaHUEM)
HucTtele BemecTBa U CMECH.
4 " . 1 https://m.edsoo.ru/6TME21FW8
Crnioco0wI paznieneHust cMecen
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUYHCTKHU TTOBAaPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUYECKHUE JIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
8 IIpocThle U cnoxHBIE BELIEeCTBA 1 https://m.edsoo.ru/DXJBSTI9S
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH OCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BellecTB. XUMUYecKasi hopMya.




11

BanentHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB

OTHoOcHUTENbHAsA aTOMHas Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

https://m.edsoo.ru/GHV58QOMVE

13

14

KomnuectBo BemectBa. Moib.
MognsipHas macca

dusznueckre 1 XMUMUUECKHUE
siBIIeHUS. XUMHYeCKas peaKnuAg

https://m.edsoo.ru/368UNLS5Y?2

https://m.edsoo.ru/YZMS8S6ATH

15

IIpu3Haky ¥ ycinoBus MPOTEKaAHUS
XUMHYECKHUX PEaKIUi

https://m.edsoo.ru/N6DVNIKQ5

16

17

3aKOH COXpPaHEHMsI MaCcChl
BEIECTB. XUMHYECKUE YPABHECHUS
Brraucnenus Koam4ecTsBa, MacChl

BCIIECTBA 11O YPAaBHCHUAM
XUMHUYCCKUX peaKLII/II‘/’I

https://m.edsoo.ru/M8EDS4IHVM

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamms XuMudaeckux
peaxiuit (CoeIMHEHus,
pa3IoXKEeHUs, 3aMeIleHus,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHukIoneaucT. O000mEeHe n
CUCTEMATH3AaLUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas padorta Nel o teme
«BemecTBa 1 XMMHUYECKHE
peaxkuum»

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3nyx — cMech razon. CoctaB
Bo3ayxa. Kucinopon — anemeHT u
npoctoe BeuiecTBo. O30H

dusnueckue 1 XUMHYECKUE
CBOMCTBA KMCIIOpOaa (peaKIuu
OKHCJICHUs, TopeHue). [Tonsatue
00 okcHaax

CrniocoObI Moy4eHust KUCIopo/ia
B Ja0OpaTOpuu U
NPOMBIIICHHOCTH. [IpuMeHeHune
KHCJIOpOa

TennoBoit 3¢ ekt XuMuIecKoi
peaKuuHu, MOHATHE O
TEPMOXHUMHUYECKOM ypaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peakuuax

TonnuBo (He(Th, yrojab U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI
€ro NpeJOTBPAICHUS

https://m.edsoo.ru/ XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VIWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas padbora Ne 3 o
teme «[lonydyenue u cobupanue
KHCJIOPO/a, U3yYCHHE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u mpocToe
BemecTBo. Haxoxxaenne B
npupojie

https://m.edsoo.ru/WD392ACWB

28

dusnueckre 1 XUMUUECKHE
cBoiicTBa Bojiopoaa. [Ilpumenenne
BOJZIOpO/A

https://m.edsoo.ru/0SZ28459R




29

30

ITonsTre o KuCIOTaX M COJISIX

Crioco0bI oryueHus BOA0poia B
nabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPOJIa, M3YUCHHUE €TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

35

MonsipHblii 005EM Ta30B. 3aKOH
ABorazipo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH
00BEMY

Brruncienus o0bEMOB ra3os 110
YPAaBHEHUIO PEAKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/M3KSO1QDQ

https://m.edsoo.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7TAOGFZK4R

36

37

38

Cocras ocuoBanuii. [Tloasarue 00
WHJIAKAaTOpax

Bona kak pactBoputens.
HaceblenHbie 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B PaCTBOPE
[Ipaktuueckas pabora Ne 5 o
teme «IIpuroroBienue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

paCTBOpéHHOFO BCIICCTBa»

KonTtponsnas padora Ne2 o treme
«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/JIM7935DRY

40

41

42

Oxcupl: cocTaB, Ki1accupuKarms,
HOMEHKJIaTypa

[ToydeHne 1 XMUMUYECKHUE
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
U aM(OTEpHBIX OKCHIOB
OcHOBaHUS: COCTaB,
Ki1accuduKaiys, HOMEHKIAaTypa

https://m.edsoo.ru/STESJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/SU397HUSC

43

44

45

HonyquHe U XUMHUYCCKUEC
CBOMCTBAa OCHOBaHUM

Kucinotsl: cocTas,
KJaccu(uKalus, HOMEHKIATypa

HonyquI/Ie U XUMHNYCCKHUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYUCHU A, XUMHUYCCKUC
CBOICTBA

https://m.edsoo.ru/JSNUIMITJ

47

[TpakTuyeckas padora Ne 6.
Pemenune sxcriepuMeHTaTBHBIX
3a7a4 o teMe « OCHOBHBIE
KJIaCChl HEOPTaHUIECKHUX
COETUHEHUIN

https://m.edsoo.ru/58D13JF7V

48

49

I'enernueckas cBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O000111eHHE U CUCTEMATU3ALMS

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HAHWI

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKH
KJIACCU(PUKAIIUU XUMUYICCKUX
anemeHToB. [IoHATHE O TpynIax
CXOZIHBIX 2JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Iepnoarueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 351ieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3US8

53

54

[Iepuoasl, rpynsl, MOATPYIIIBL

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M30Tormbl

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue AIEeKTPOHHBIX
000JI04YEK aTOMOB DJIEMECHTOB
ITepuonnueckoit cucremsr /. .
MenpaeneeBa

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/YIPO4OMDX

57

58

3nauenue [lepuoanaeckoro
3aKOHAa JUId pa3BUTHS HAyKU U
npaktuku. J[. 1. MenaeneeB —
Y4EHBIN, IEJArOr U IPakIaHNH

PesepBuriit ypok. O600mIeHHE U

https://m.edsoo.ru/SZDEXEOQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTu3anus 3HaHui /
Bceepocculickas npoBepoyHas
pabora

Kontponbnas padora No4 o teme
«Crtpoenue atoma. XUMHYECKast

59 . 1 https://m.edsoo.ru/FTIZF99OWF
cBs3b» / Beepoccuiickas
npoBepoyHas pabora
DIIEKTPOOTPULIATEIIHBHOCTH AaTOMOB

60 pOOTPHL 1 https://m.edsoo.ru/HZA110EDS8
XUMHUUYECKHUX DIIEMEHTOB

61 HNonnas xumuyeckas CBA3b 1 https://m.edsoo.ru/3SY1RJKVI
KoBasieHTHast mossipHast

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanentnas HenomnsipHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CrerneHp OKHUCIICHUSI 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIUTENLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHriit ypok. O0001IeHNE U
cUCTEMATH3alHA 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenne atoMa. XuMHUUYECKast
CBA3bY»
PesepBHrblii ypok. O000111€HIE U

68 p yp ?l 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaru3anus 3HaHuil

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0OH.
[lepuoanueckas cucrema
XUMHYECKHX 3eMeHTOB /1. H.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX 3JICMECHTOB
MEePBBIX TPEX MEPHUOJIOB

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

Jlara
HU3YYEeHUS

DJIeKTpOHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOPTraHUYECKIX
BEILIECTB

https://m.edsoo.ru/ WTO1WRA20

Bubpl XUuMHU4YECKOI CBSI3U U THUITBI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo
teme «[loBTOpenue u
yriyOJieHre 3HaHUI OCHOBHBIX
pa3znenoB Kypca 8 kiaccay

Knaccugukarus XuMmruueckux
peaxkuii Mo pa3IuuHbIM
IpU3HaAKaM

https://m.edsoo.ru/UI4Y5SCFRV

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2J

ITonsiTHE O CKOPOCTH
XUMH4ecKor peakuuu. [lonstue
0 TOMOT'EHHBIX U I€TEPOrE€HHBIX
peakuusx

https://m.edsoo.ru/6VLXCYY7N




[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHCIMTENIBHO-
BOCCTAaHOBHUTCJIILHBIC peaKI_II/II/I
Teopust 3eKTPOTUTHUSCKOM
nucconualy. CHIbHBIE U
CI1a0bIe AIEKTPOJIUTHI

HoHHbIE ypaBHEHMS peakuui

https://m.edsoo.ru/648 V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBONI1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
npecTaBIeHu 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITAH

https://m.edsoo.ru/SHH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEH B
CBETE MpeACTaBleHUuI 00
ANEKTPOIUTUYECKOMN
JUCCOLIMALIUU

https://m.edsoo.ru/ETD5QTS4G

14

15

ITonsaTHE O THApONM3E CONEN

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

17

[TpakTiueckast paborta Ne 1.
«PenieHune 3KCrepuMeHTaIbHbIX
3a1au»

KonTtponsHnas padora Ne2 o

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX




18

19

TeMe «DJEKTPOJIUTHISCKAS
auccoruanusa. XuMHUECKUE
peaKIuu B pacTBOPAX»

OO0m1as XxapakTeprucTruKa
rajoreHoB. XMMHYECKHE
CBOMCTBA Ha IIpUMEPE XJI0pa
XnopoBogopoa. CossiHast
KHCJIOTa, XUMHUYCCKHUE CBOMCTBA,
MoJy4yeHue, MpUMEHEHHe

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teme «llosryuenue consiHOM
KHUCJIOTBI, U3yUYECHHUE €€ CBOKMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Boluncnenus no ypaBHeHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

OO11ast xapakTepUCTHKA
anemMeHTOB VIA-rpynmsl

AnnoTtponHsie Mo (UKAIIH
cepbl. Haxoxienue cepsl 1 e€
COEIMHEHUH B IIPUPOJIE.
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBo10po1, CTPOEHHE,
busznyecKre 1 XUMUIECKHE
CBOMCTBaA

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

https://m.edsoo.rt/ECGX2B40W

25

Oxkcuapl cepbl. CepHas KHCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUECKUE peaKIiy, Jexaliue
B OCHOBE ITPOMBIIJICHHOTO
croco0a MoJly4eHus CepHon
KHUCJIOTbL. XUMUYECKOE
3arps3HEHUE OKPYIKaroIen
Cpezbl COEIMHEHUSIMH CEPBI

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruncnenue MaccoBoit 40Jiu
BBIXO/Ia TPOYKTA PeaKuu
OO0m1as XxapakTeprucTrUKa
31eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
buU3HYECKUE M XUMUICCKHEC
CBOICTBA

AmMMuak, ero pu3nyecKue u
XUMUYECKHE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHHE
[Ipaktrueckas padota Ne 3 o

TEMC ((HOJIy‘{eHI/IC aMMHMaKa,
HN3YUYCHHUC CTO CBOMCTB»

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP641F]

31

A3oTHas KHCIO0TAa, €€
(1)I/ISI/I‘~I€CKI/I€ N XUMHNYCCKHUC
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX y100pEHUI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXarolleu cpenbl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

https://m.edsoo.ru/GDQJSO3WP




34

35

dbocdopHast Kucora,
¢u3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIyYCHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
yaoOpeHul. 3arps3HeHne
IPUPOIHON cpeapl hocharamu
Yrnepon, pacpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupapl yraepozaa, ux
(buU3HYECKUE M XUMUICCKHEC
CBOMCTBA. DKOJIOTMYECKHUE
po0JIeMbl, CBSI3aHHBIE C
okcuoM yriepona (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

38

39

40

VYroapHasg KUciIoTa 1 €€ coJin

[Tpaktuyeckas padora Ne 4 o
teme "[lonydyeHue yriekucioro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-1oH"
[TepBoHayanbHBIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yIiepoaa

erMHI/Iﬁ 1 €ro COCAMHCHU A

https://m.edsoo.ru/OHOQHD6IPA

https://m.edsoo.ru/G2HZXQGCS8

https://m.eds00.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'II)HBIX
3a71a4 o TeMe «Bakuelnine
HEMCTAJUIbI U UX COCAUHCHUS)

https://m.edsoo.ru/O7E8DOD77Z




42

43

44

45

46

Kontponbnas padora Ne3 mo
TeMme «BaxHelune HeMeTauibl U
WX COCJIUHEHUSD

OO0m1as XxapakTeprucTruKa
XHUMHYECKHUX IJIEMEHTOB —
MeTaJuIoB. MeTamndeckas CBI3b
1 MCTAJIJINYCCKas
KpUCTAJUIMYECKas PEIIETKA.
du3nyeckre CBOMCTBA METAJIOB

XUMHAYECKHE CBOWCTBA
METAJJIOB. DJIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

O61mue crnocoObl MOTyYeHUs
MeTaioB. CriiaBel. Beraucnenus
10 YPaBHEHUSM XUMHUYECKUX
peaxiui, ecau OJ1H U3
PEareHTOB COACPKUT MPUMECH

ITonsTue o KOppO31Hu METAJIJIOB

https://m.edsoo.ru/S85J9UGH?3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D

https://m.edso00.ru/4FIGDOWOW

47

48

[Ilenounble METATIIBI

OKCI/II[BI U TUAPOKCHUABI HATPUA U
Kalaus

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenouHO3eMeNbHBIC METAJIIBI —
KaJIBIIMA 1 MarHuit

https://m.edsoo.ru/REOCDYO0K6

50

51

Baknenmme coemmHEHUS
KaJIbIHS

O0001IeHNE U CHCTEMATH3AIINS
3HaHUMN

https://m.edsoo.ru/CJIRO6CMZA

https://m.edsoo.ru/OSPXGG1BE

52

JKECTKOCTH BOABI U CITOCOOBI €6

https://m.edsoo.ru/ WEMBFTTTP




53

yCTpaHEHUs

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOJBI U
METO/IbI €€ yCcTpaHeHus "

https://m.edsoo.ru/NFIROKBS&]J

54

55

56

AJTIOMUHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

THAPOKCH]IA

Keneso

https://m.edsoo0.ru/9ZJSRD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJR5SR

57

58

Oxkcuipl, THAPOKCHUIBI U CONU
xenesa (I1) u xxenesa (11I)

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTrueckas padora Ne 7.
Pemenne OKCIICPUMCHTAJIbHBIX
3aj1a4 1o Teme «BakHeiime
METaIJTBl ¥ UX COCTUHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

61

Brruncnenus mo ypaBHEHUSIM
XMMHYECKHUX PEaKIUi, €CIn
OJINH U3 PEareHTOB JaH B
U30BITKE WU COJAEPIKUT
npuMecu. Berurcienus
MacCOBOM JOJU BEIXOJ1a
MPOJIYKTA PEAKIINKU
O00011eHNEe U CUCTEMATU3ALIS
3HAaHUMN

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BRT9VTKOP

62

KonTponbhas padorta Ne4 o
TeMe «Baxuelnine MeTaisl U
UX COEOUHEHUSD)

https://m.edsoo0.ru/703C804GN




BGH_[€CTB3 H MaTC€purajbl B

63 N 1 https://m.edsoo.ru/OFI32JMTO0
[IOBCEAHEBHOM XKU3HU YEI0BEKA
X ecKoe eHHe

64 HIMITACCKO uSanHBH e 1 https://m.edsoo.ru/9ANGYEYQI
OKPY KaroIe cpeibl
Po [911(

65 b XUMHH B petlieHin | hitps://m.edsoo.ru/18Q203Y28
HKOJIOTHUECKUX MPOoOIIeM
PesepBublil ypok. O0001mIEHHE U

66 p P ill 1 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATH3AaLMs 3HAHUN
P I . 0000

67 C3CPBHEIT YPOK © iuem&e 1 1 https://m.edsoo.ru/P5S2TJZNXV
CHCTEMAaTU3alNA 3HAHUI
Peze i1 ypok. O000IIIeHnE

68 PBHBI YpOK iH e 1 https://m.edsoo.ru/TMK36TIZG
CUCTEMATH3AaLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYJIa, XUMMYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJINYECTBO
BEIIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JO0Js XMMHUYECKOIO
3JIEMEHTa B COEJUHEHUHU, MOJSPHBIM 00BEM, XMMHUYEcKas peakuus,
KJacCU(pUKaLMsg  peaklHil:  peakuuud  COEAMHEHHUS,  pPEaKIHH
pa3iOKEHUs,, pEaKIMU 3aMELIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3P (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyH

BEILIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

KJaccu(UIUPOBaTh XMMUYECKHE pPEaKUUu (10 YHUCIy H COCTaBy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D deKTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISITH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

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

[To Teme: «BaxkHeiiue npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gpopmyam

2.3

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

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XHMMHUYECKHME CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas ONHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IHPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O00OpYyJOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
71a060pPaTOPHBIX XMMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BeEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

UH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTD PAcUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckunt 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CrTpoeHue aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTETEHO-BOCCTAHOBUTEILHBIC pCakumn»

3.1

PaCKpbIBATL CMBICJI OCHOBHBIX XHUMHWYCCKHUX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas OpOWTalb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPHUIIATEIBHOCTh, HOHHAsl CBsI3b, HWOH, KaTWOH, AaHWOH,
CTEINEHb OKUCIICHUS

KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMKCHIBATh U XapaKTepu3oBaTh TaOnuuHyro ¢opmy llepuonndeckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3jIM4aTh MOHITHUS «TJIaBHas

noarpynmna (Arpymma)» u «mobounas mnoarpynmna (brpymma)y,

«Manble» U «OOJIBIINE) NEpUOabI

34

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOKCHHSA B HepnoanquKoﬁ

CHCTCMC

COOTHOCHTHb  0003HAueHHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguueckas  cucremMa  XUMHYECKMX  dnemeHTtoB .M.
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PacIpeeeHNE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIsITL BUJ XUMHYECKOH CBS3U (KOBaJICHTHa}I u I/IOHHaSI) B

HCOPTaHNYCCKUX COCIUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATUH: pacTBOp,
SJICKTPOJINUTBI, HEIJICKTPOJIHUTHI, JJCKTPOIUTHYECKAd AWCCOMaNus,
pEeaKuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe pPaBHOBECHE,
obpaTuMble " HEOoOpaTuMbIe peakiuu,
OKHNCIUTCIIBbHOBOCCTAHOBUTCIBHBIC pcCaKkuu, OKHCJIUTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBPALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPABHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

pacCKpeIBaTh CYHIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEeHUS» U «MeTamabpl U HUX

COCAUHECHUA»

2.1

2.2

XapaKTepu30BaTh (OMMCHIBATH) OOIINE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Aas ONMCAHUE
IIpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYHICCTBOBAHUC

TCHETUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBIM O00OpYyIOBaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUAMH IO BBINOJIHEHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTH pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cummkKar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX pACTBOPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuUMUSA U OKPYIKaAIOLLIAs Cpeay

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA,; KOPPO3Ud METAJIIIOB
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IIPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0OOIICHNE, CHCTEeMAaTU3aIUIO,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYeHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIe XUMHUYECKHE TOHSATHS

[Tpenver xumuu. Ponap XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIIICCTB

IlonsTHE O MeTOAAX MO3HAHUSA B XMMUH. UHCTBHIEC BEIIECTBA U CMECH. CriocoObl

pas3neneHus cmecen

1.3

1.4

ATOMBI H MOJICKYJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCHUC

XuMuueckas (I)OpMyna. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHAs aTOMHas Mmacca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBast 701 XUMHYECKOT0 3JIeMEeHTa

B COCTUHEHUH

1.5

1.6

1.7

KonnuectBo BemectBa. Moisb. MonsipHasg Macca. B3auMocBsI3p KoJIM4eCTBa,
Macchl M 4HcCIa CTPYKTYPHBIX €IMHUI BemecTtBa. Pacué€rel mo ¢opmyiam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XUMHUUecKue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKL[Hf/'I (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCIICHU A, O6MCHa)

XHUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYAOU, C MpaBUIIaMu
paboTel B JabopaTopun W npuéMaMu OOpamieHus C  JabopaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U ONUCaHue (QHU3MYECKHX CBOWCTB 00pasloB
HEOPTraHWYECKHX BEIIEeCTB, HaOMOJeHHEe (U3NYECKUX (TUTABJICHHE BOCKA,
TasHHE JIbJla, PACTUPAHUE caxapa B CTyNKe, KUIEHUE U KOHAEHCAIUsl BOJbI) U
XUMUYECKHX  (TOpEHHE  CBEYH, TMPOKAIMBAHWE MEIHON  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIOTOW) sIBICHUM, HAOMIOJEHUE W OINHCAaHUE
NPU3HAKOB TMPOTEKAHHWA XUMHUYECKHMX peakluil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUE
ruapokcuaa meau(Il) mpu HarpeBanwu, B3aMMOICHCTBHE JKelie3a C PACTBOPOM

conu meau(1l), n3ydenue cnocoOoB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,




2.1

22

23

bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHIUISAIUS, XpomaTtorpadus), MpoBEICHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOIIOIEHUE U ONMCAHKUE PE3YyJILTATOB MPOBEICHUS
OIBITA, MIUIOCTPUPYIOLLIErO0 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxuelinue npecTaBuTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHune Kuciaopoja B Mpupoje, (PU3NYeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. I[lpumenenue kwuciopoga. CrocoObl
MOJTyYeHHUsT KUCJIOpoJa B J1abOpaTOpuyd W TPOMBINUICHHOCTH. KpyroBopot

Kkucnopoja B mpupojie. O30H — arioTpornHas MoaupuKalus KUCIopoia

TennoBoit 3 hekT XUMUIECKON peakiuu, TEPMOXUMHUYECKHE YPABHEHHUSI, IK30-
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHUIIEHUE TapHUKOBOTO 3(peKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocroe BemiecTBo. HaxokneHue Bojopona B MPUPOAE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conmn

24

MounsipHblii 00bEM Ta30B. Pacu€Thbl M0 XUMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBL. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass nmons Bemectsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HeHHe NpHUpPOAHBIX BojA. OxpaHa M O4YMCTKA
IIPUPOJHBIX BOJ

Knaccudukanus nHeopranmyeckux coenuHeHnid. Okcuabl. Knaccuduxanums
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcunoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuN. PU3NYECKHE U XUMUYECKHE CBOWMCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucnor. Homenkiatypa kucnor. ®dusuueckue u
XUMHYECKHE CBoOMcTBa KHCIOT. Psgan axktuBHOocTH MeTasioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. ®@usnyeckue M XMUMHUYECKHUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

3.1

3.2

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHE, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCJIOBHSI BOBHUKHOBEHUS U IPEKpallleHus] ropeHus (1moxapa), 03HaKOMIIEHHUE ¢
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoza ¢ okcuzoMm Meau(Il) (Bo3MoKHO HMCIIONIb30BaHUE BUEOMATEPUAIIOB),
HaOrofieHne 0o0pa3llioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeIEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBAa, B3aMMOJEHUCTBUE BOJBl C MeTaJyIaMU (HaTpUeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJCOMATEPUANIOB), OINpPEIEICHUE pPAcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 MHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYeCKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOAECHUE H3MEHEHUs
OKpPAacKM WHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMmoieiictBusa okcuga menu(Il) ¢ pactBopoM cepHON KHUCIOTBHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allii, ITOJTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

[lepBble TOMBITKM KIacCU(UKALUK XUMHUYECKHX dJeMeHToB. I[loHsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJlIbl,
raJIOrTeHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl xuMuueckux a3nemeHtoB J[.M. Menneneesa.
Ilepuoaer u rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

33

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJIECMCHTOB
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3.5

[Iepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoauueckoit cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUVIMYEeCKUX CBOMCTB IO TpyIIaM M MEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIN U
rpakiaHuH

Xumudeckass cBsi3b. KoBanieHTHas (MOJsipHasT M HEMOJSIpHAs)  CBSA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHUX 3eMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHUS M BOcCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBHTEIIN

XUMHUECKUH 3KCIIEPUMEHT: M3Y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa310KCHUA, COCI[I/IHGHI/ISI)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemiectBo 1 xumnueckast peakuus. [Toropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKux dnemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMUYECKHX DJJEMEHTOB IIEPBBIX TPEX MEPHUOIOB, Kalus, KalblUsi H HX
COCIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM DJIeMEHTOB B llepuomnueckoit

CUCTEMEC U CTPOCHUEM NX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cs3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BeUIeCTB (MeXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Krnaccudukanusa XuMu4eckix peakiuii Mo pa3inyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1.4

[0 Yy4YacTUIO Karajnu3aropa). OK30- M JHAOTEPMUYECKUE  PpEaKIIuH,

TEPMOXUMHNYCCKUEC YPABHCHU. Ilonsarue o CKOpPOCTH XHMHYSCKOM pCaKiun

[Tonsite 00 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U FeTEepPOreHHbIX peakiusax. [[oHaTre 0 XMMUYeCKOM PaBHOBECHH.
@DaxTophl, BIHUAIIINE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJ0KEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OamaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM peaKru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum"I C HCHOJIB30BAHHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m JUCCOIMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xuMuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YpaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHN 00 JJIEKTPOJUTUYECKON

AUcCCoranuu. KauectBeHHbIe PCaKMu HAa UOHBI. IlonsTue o THApOJIN3C colen

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CIIO’KHBIX BEHIECTB (XJIOpuAa HATpHUs); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMAIMU  KHCIOT, WIEJO4ed M cojell  (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH
MpOTEeKaHMs peakiuii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BhIJCIECHHE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIMK (FOPEHHE, PEaKLUU Pa3JI0KEHUS, COCIUHEHU);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamisl ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHMS AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHusd. CtpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHUCTBUE C METaJUIaMH, HEMETaJlJlaMH, IIerao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, NOJIyueHHUe, MpuMeHenue. [lelictBue




2.2

XJIOpa U XJIOPOBOJOPOAA HAa OPraHU3M YeJOBEKa. BakHeullme XJopuabl U UX

HaXOXIACHUC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GuU3NYECKrue CBOKWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAU(PUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe CcBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue M XUMHUYecKue cBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UUECKHE U XMMHYECKHUE CBOMCTBA
(obmuMe Kak mMpeAcTaBUTENs Kiacca KHCIOT U crenududeckue). XuMHUYEeCKHe
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO croco0a IMOIy4YeHMsI CEepHOMN
kucioTel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAsl peaklMs Ha
cynb(ar-uoH. HaxoxneHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPY KAIOLIEH Cpellbl COeIMHEHUSIMU Cepbl (KUCIOTHBIC JTOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILECHUs

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENIEHH OKUCIIEHUs. A30T, paclpoCTpaHeHHe B IPUPOJIE,
¢busnveckne U XUMUIECKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero ¢u3nMvecKkue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMS, HX (u3Hyeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOIydeHue,
¢bu3nmvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpeabl COETUHEHUSIMU a30Ta (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3/1yXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceoiictBa. Oxcupa dochopa(V) u dochopnas kucnora, (usndeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Vcrnonb3oBanue QochaToB B KadecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka 3yeMeHToB [VA-rpynmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHblE CTENEHU OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHe M XUMHYECKHE
cBoiicTBa. Ancop6Oius. KpyroBopot yriepona B mpupoae. OKcuabl yriiepona,
uX (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U TTPUMCHCHHC. DKOJIOTHYECKUE HpOGJ’ICMLI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumoresa r1i100aNbHOTO MOTEIUICHHS KIMMAaTa; MapHUKOBBIMA
3pdekT. YrompHas KuclIoTa M €€ Cold, HX (QU3MYECKUE U XUMHYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34ICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepojga (MeTaH, 3TaH, STWIEH, AaleTUIEeH, 3TaHol, TIJHMLEPHH, YKCyCHas
kucnora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BaXHBIX BEIECTBAX: MpaX, OelKax, yrieBoJaX — MU HX pPOJIM B IKU3HU
yeynoBeka. MaTepuaabHOE €IMHCTBO OpPraHUYECKUX M HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYCCKHE CBOWCTBA, NOJYYCHHUE U
npuMmenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmme mpencraBicHus 00
okcune kpemHusa(IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIIOJIb30BaHHE B
OBITY, MEIUITMHE, MPOMBINIUICHHOCTH. BaskHEHIHEe CTPOUTEIHbHBIC MaTEpHAIIbL:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [IpoGmembr Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI[HCBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE OOpas3I0B HEOPraHWYECKUX BEULIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEICHHE KAaU€CTBEHHBIX PEaKIMil Ha XJIOpUI-
HOHBI " Ha6J'IIOI[€HI/Ie IMPU3HAKOB HX MPOTCKAHHA, OIBIThI, OTpaXKaroIue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(rajloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U e COeIMHEHHUSIMHU
(BO3MOXHO HCITOJIB30BAaHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yriIMBaHUS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH M HaONIOJeHHE IpH3HaKa e€
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUECKUMU CBOMCTBAMH a30T1a, hocdopa u ux
COE€IUHEHUI (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPHANIOB), 0O0pa3lamu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTyUYeHUe, coOMpaHue, pacro3HaBaHue U
HU3Y4YCHUC CBOMWCTB aMMuraka;, MPOBCACHUE KAaYCCTBCHHBIX peaxunﬁ Ha HOH
aMMOHMSI U (Qocdar-uoH U U3yueHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HUCIIOJIb30BaHUC BI/IILCOMaTepI/IaJIOB); HN3YUCHUC MOI[CJIGI\;I KPpUCTATNINYCCKUX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




IPOTUBOra3a; IOJIyuyeHue, coOMpaHHe, PAcIO3HABAHUE M M3y4EHHE CBOWCTB
YIJIEKUCIOro ra3a; IMpOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKLMEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; pPEIIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucreme XuMHuueckux osnemeHtoB J[.U.
MenpneneeBa u ctpoeHust aroMoB. CTpoeHHEe MeTauioB. MeTainyueckast CBsI3b U
METAUIMYECKass KpUCTAIMYECKas pelI€TKa.  DJICKTPOXUMHUYECKUM  psifg

HaIlpsHKEHNUH METaJUIOB

3.2
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duznyecknue U XMMUYECKUE CBOMCTBa MeTayuioB. OOIMe criocoObl MOITyYEeHHUS
MeTaisioB. [loHsATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy H IIPOMBIIJICHHOCTH

[[lenounsle Metayuibl: monoxeHue B llepuonnueckoil cucTteMe XMMHYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHe WIeNOYHBIX METalIoOB U HX

COE€IUHEHUN
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IIlemoyHo3eMeNbHBICE  METAMJIbl MarHuid W KaJbIMM: TIOJOKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. BaxHeimne coelvHeHUs Kalblius (OKCUMA, THUIAPOKCHUI,

conu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHus

3.5

3.6

AmoMUHMIL: TIONOXKEeHUE B llepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusuueckue u
XUMHYECKHE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMu4deckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMUYECKHUE cBoOMcTBa xene3a. Okcunabl, THApPOKCUabl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOJTyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMHi METaJlJIOB U CIUIABOB,

X (U3NYECKUMHU CBOMCTBAMH; M3y4EHHE DE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJAa KalblUsi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HMCCIIEIOBAHHE CBOWCTB KECTKOM BOJIBI,
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, sxkene3a(ll) m xenmesa(Ill), memu(Il);
HaOIII0/ICHNE U OMHMCAaHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblug ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THIPOKCHIA
LIMHKA; PEIIeHNE IKCIIEPUMEHTAJIbHBIX 3aJa4 10 Teme «BaxxHelme MeTasuibl U

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuanesl u TexHosnoruu. BemiecTBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHUYECKUX Peakiuii B ObITy. [lepBas momoms Mpu XHUMHYECKUX OXKOTaX H

OTpAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOW  TPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpeasl [1/IK. Ponp XuMun B petieHHH 3KOJIOTMUECKUX MPOoOeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPHUPOIHBIA ra3, He(Th),

MPOYKTHI UX MEPepabOTKH, KX POJIb B OBITY U IIPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Yy4YCHHUC 06pa3u013 MaTepuajioB (CTGKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaJIbl)



IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBLIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M HpPaKTHYECKON
JEeSITEeIbHOCTH YEJOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKHI/II\/'I; YMCHUEC HCIIOJIBb30BaTh MOACIHN JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak MPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ Ha YPOBEHb CPEAHETO 00111ero 00pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPHUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II7[, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKHE MOHATUSI: XUMHYCCKUU OJICMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKmus, pEeaKIuu COCTUHCHHUS, PEAKIMH Pa3NIOKCHHS, PEaKIUu
3aMeIeHUs, peakIMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBas OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBas JIOJISl U MPOLEHTHAs: KOHIEHTpAIUs

BCIICCTBA B paCTBOPC, AAPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAsT
KOBaJICHTHAast  CBs3b, HMOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuIhyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, peaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTEJIb, OKHCICHHE U  BOCCTAHOBJIEHHE, JIJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIC ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karanuzarop, [IJK, xopposus

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs

BHGKTPOHHTHQGCKOIZ AUcconmranumn
BrnaneHne ocHoBaMH XHMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA I MAaTEPHAIIBI
(B TOM 4HCIe MHHEpaJbHbIE YAOOpEHHs, METaulbl U CIUIABHI,
NPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
¥ XMMHYECKHUX TPOIIECCOB HAa OPTaHWU3M YeNIOBEKa M OKPYKAIOIIYIO
IPUPOJHYIO CpELy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OmbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMHM WMH(OpMaLuu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpEBpalllCHUSIX W NPAKTUYECKOM  NPUMEHEHUHM U yMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJIeHUs (HOpMYJT HEOPTaHWYECKHX BEILECTB,




YPaBHEHUM  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XMMHUYECKOU
HomeHkatypsl (IUPAC u TpuBHansHO)
YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3eMeHTa B [lepuoguueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB MW 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOIOB, KU U KaTbIIUS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIATEIHHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYNIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DIJIEMEHTOB, 3apsl

' HOHA

g2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpe/ibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajlud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHIBI M THIPOKCHIBI

92 metamuioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (I u

‘ III), okcunpr yriepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TucCTasi, a30THasd,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH )

9.3 IIPOrHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




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

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM 4YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTFOCTPUPYIOIIMX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIil) HEOPraHUYECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00beM Ira30B
114 [0 YPaBHEHUSM XHMHUYECKHMX PEAKUUA M HAXOIUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MACCy PEareHTOB WU MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOIrOleHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yUECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHue CchOopMyIupoBaTh MpodiieMy U
MPEAJIOKUTH YTH €€ PEIIeHUS
122 Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0H ¥ JIa0OPaTOPHBIM 000PYTOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B MOBCEHEBHOM JKU3HU, MPaBUIAMH MTOBEICHUS B LIEJSIX cOepekeHus
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JCHUCTBUSI
3 Hannune nmpakTHYecKUX HABBIKOB TUIAHHUPOBAHUS M OCYIIECTBIICHUS
CIHEeAYIOMNX XUMUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE U OMHUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peakLnui

13.2

U3y4eHHe CIIOCO00B pa3leeHus cMecer

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOMICTB; IOJIy4€HUE
BOJIOPOJIa U U3YUYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeLIeCTBa

MpPUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
¢denondranenna) s OnpeneNieHUs] XapakTepa cpenbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAaHNEC ¢ OIMCAaHHE CBOMCTB HCOPraHn4CCKux BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOHCﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCETaJlJIOB, PaCTBOPpUMbBIMHA )51 HCPACTBOPUMBIMHU
OCHOBAaHUAMH, COJIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHPIP'I;
BBITCCHCHUC OJHOro MCETajlyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

OUHKa

13.7

13.8

pelIeHre IKCIePUMEHTAIbHbIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «ONEKTPOIUTUYECKAS
aucconuanusny; «BaxHelmne HeMeETalUIbl MW HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSAUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAaX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIl¥s, aTFOMHHHSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

NpEACTAaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"paCbI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIUMHU B MAaKpO- U MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumudeckue daeMEHTH. CHMBOJIBI  XUMHYECKHX
JJICMCHTOB. HpOCTbIC X CJIO0XXHBIC BEIICCTBA.
XuMuueckas (bOpMyJ'Ia. BasieHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTerneHb

OKHCIICHHUA

1.4

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

B COCIMHCHUU

1.5

1.6

KonumaectBo BemecTBa. Monb. Momnsipaas Macca. MousipHblld 00BEM Ta30B.
B3anMocBs3b KOJIMYECTBA, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
®u3nuecKkue U XUMUYECKUE SIBIICHUA. XUMUYECKAsl peakuus U €€ MpU3HAKHU.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuit 3akoH u lleprognueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHAX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYyIIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3oromsl. Onexktponsl. CTpoeHue
DIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

ITepuoanueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XHMMHYECKHX DJIEMECHTOB IEPBBIX Tpex
NnepruoaoB, KaJlkud, KaJIbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOf/iCTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXXCHHEM DJJICMCHTOB B HepHOHquCKOf/'I CUCTEME H

CTPOCHUEM HUX AaTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (moOJsipHass W HENOJSIpHAsl)  CBS3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTATMYECKUX PeIETOK (aTOMHasl, HOHHAsA, MeETaIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XUMHUYECKON CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWUYECKUMX BewlecTB. Hemeraiuibl v ux

COCAMHCHUS. Mertannsl 1 uX COCAUMHCHU

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yromye,; OCHOBaHMW (IIETOYM W HEPACTBOPHMBIC OCHOBAHWS);
KACIOT  (KUCIOpPOJCOAEpKaMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiud, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. 3J’I€KTpOXHMH‘~I€CKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

dusznyeckne U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUII HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOMCTBa OKcHI0B HeMerawioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). ITonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpynn, munka, mequ(Il) u
xenesza(ll, III). [TomyueHne okcua0B METAIIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHM M aM(OTEPHBIX THIPOKCHIOB (Ha mpUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, 1uHKa). llomyueHume ocHOBaHUT U
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroipHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

HOJIy‘{CHI/IC KHUCIIOT

OO6ue xuMHUYeckre cBoicTBa cpeHux coeil. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/Ie, pacino3HaBaHue BOJAOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Tomyuenue amMmmaka, CEpHON W a30THOW KUCJIOT B MPOMBINIICHHOCTH. O01mue

CHOCOOBI OJTYYCHUS METAJUIOB




4.12

I'enernueckas cBI3b MCXKAY KiIaCCaMU HCOPTraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIMX B pPEAaKLMU BELIECTB, 0 TemioBoMy 3¢ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

54

5.5

TennoBoiil 3¢ heKT XUMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUs. DK30-
Y DHIOTEPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccel  OkuMcleHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKLIUU

Teopus anexTponutuyeckoi aucconuanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JeKTPouThl. CHIIbHBIE U ci1a0ble 37eKTPoauThl. CTeneHb Auccouanum

Peakuuu moHHOTO obMeHa. YcaoBHs IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAIIEHHBIE MOHHBIE YPABHEHUS PEaKIIMN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jgabopaTopuu H OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVWMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[TpenenbHast nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pELICHUH HKOJOIMYECKMX Mpo0ieM. YcCuieHue MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CIIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
OBITYy, MeIWIIMHE, TNPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMHA, OpoH3a) B OBITy U
MIPOMBINIJIEHHOCTH UX coequHeHui. [loHsTHe 0 KOppOo3uKu MEeTalIoB, OCHOBHbBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(DTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUIICH, STaHOJ, TNIMLEPUH, YKCYCHAs! KUCIIOTA).
[TonsTHE O OMOJOTMYECKH BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, YIieBoJax — U UX

POJIH B )KMU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmynamM XUMUYIECKIX COCTMHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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