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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XMMHUH Ha yPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUHN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHON MpPOrpamMMbl OCHOBHOTO
oOmiero obpazoBanus, npenacraBieHHbIXx B OI'OC OO0, a Takke Ha OCHOBE (penepanbHOM
paboyeil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHLEIMLWH MPENOIaBaHus y4eOHOro mpeamera
«XuMus» B 00pa3oBaTenbHbIX oprann3anusax Poccuiickoit denepanuu.

[Iporpamma mo XuMuM AAa€T MPEACTABICHHE O ILEJsIX, OOUIell cTpaTreruu OOydeHus,
BOCIIUTAHUSI U Pa3BUTHUS OOY4YAIOIIMXCA CPEACTBAMU Y4E€OHOIrO MpEAMETa, YCTAaHABIIMBAET
00s13aTeNIbHOE MIPEIMETHOE COACpKAHKE, IPEyCMAaTPUBACT paclpeie]IeHHe ero Mo KiaccaM H
CTPYKTYPUPOBAaHHME IO pa3AellaM W TeMaM [porpaMMbl IO XHMHH, ONpPEAeIseT
KOJMYECTBEHHbIE M  KAYECTBEHHBIE  XAPAKTEPUCTUKH  COJEPKAHUS, PEKOMEHAYEMYIO
MOCIIEZIOBATEIHPHOCTh M3YyYEHUS! XUMHUHU C YUETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€M, JIOTUKK y4eOHOIo MPOIECcca, BO3PACTHBIX OCOOCHHOCTEM O0Yy4YaronIuXcsi, ONpeaenseT
BO3MOXKHOCTH TpEeAMeTa IJIs pealn3aluu TpeOOBaHUN K Pe3yJIbTaTaM OCBOEHUS OCHOBHOMU
00pa3oBaTeNbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOIO OOIET0 00pa3oBaHUs, a TakxKe
TpeOOBaHMI K pe3yJbTaTaM OOy4YeHUs XMMHUHM Ha YpOBHE LeJIed HM3y4yeHHUS NpeIMeTa H
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEJILHOM JAESATENIBHOCTH OOYYAIOIIErocss IO OCBOEHUIO
y4e0HOTO CoIepKaHUsI.

3HaHWE XUMHH CITY>KHUT OCHOBOU 17151 (GOPMHUPOBAHMSI MUPOBO33PEHHS OOYYAIOIIEroCs, €ro
NPEACTABICHU O MaTepualbHOM €IMHCTBE MHUPA, BAXHYIO pPOJb HUIPAIOT (POPMUPYEMBIE
XUMUEHN IPEICTABICHUS O B3aUMONPEBPALEHUAX SHEPTUU U 00 IBOJIIOI[MU BEUIECTB B IPUPOJIE,
0 MyTSAX peuieHus: rIo00anbHbIX MPOOJIEM YCTOMYMBOrO pPa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM 1 3KOJOTUYECKON 0€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET peaju3aldd BO3MOXHOCTEM 11 camMoOpa3BUTUS M (POpMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 001Iel U (yHKINOHATBHOW IPAMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEN O0ydarommxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOW  Y4EOHOW  JI€ATENbHOCTH, JKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENILCKUX YMEHUH, HEOOXOAMMBIX Kak B TIOBCEJIHEBHOM JKM3HH, TaK H B
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOIO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIETOCTHOIO
B3IJIsiJa Ha €IMHCTBO NPHUPOABI M UEJIOBEKa, SBISAECTCA OTBETCTBEHHBIM 3TaloM B
(GbOpMHpPOBAaHNU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YyYarOIIUXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOJIE, K YEJIOBEKY, BHOCHT CBOM BKJaJ B HKOJOTMYECKOe 0Opa3oBaHUE
00yUaroIMXcs.

JlanHble HampaBiieHUs B OOYYEHUM XUMHUHU OOECHEeUMBAIOTCSA CIEHUPUKON COAepKaHUs
y4eOHOro MpeaMeTa, KOTOPBIM SBISETCS MEJaroru4eckd aJanTHUPOBAHHBIM OTPAKEHHUEM
0a30BOI HAYKH XMMUHU Ha OTNPEJICTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O O0IIEr0 oOpa3oBaHHsS OPUEHTHUPOBAH HA OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHI XUMHUU, OCHOB HEOPTaHUYECKOH XUMHH U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX MMOHSATHI OPraHUYeCKONW XUMHUH.

CtpykTypa COmepKaHHs MPOrpaMMbl 10 XMMUH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
nozxoza Kk e€ msydeHuro. ConepKaHUEe CKIAIBIBACTCS M3 CHUCTCMBI MOHSITHH O XMMHYCCKOM
AJIEMEHTE M BELIECTBE M CHCTEMbl MOHATHI O XUMHYECKOW peakuuu. O0e 3T CHCTEMbI
CTPYKTYPHO OpPraHM30BaHbI IO MPHUHIUIY MOCIEAOBATENIBHOIO PAa3BUTHSI 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUIA PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMWY,

— YUY€HHUS O CTPOEHUU aTOMa U XUMUYECKOH CBS3H;

— IPEeJICTaBIIEHUN 00 3JIEKTPOJUTUUYECKOM NUCCOLMALIMU BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH TMOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEILHO OT OJHOIO YPOBHS K JIpYyromy,



BBIMOJHSS (YHKIUU OOBSCHEHUS W MPOTHO3HPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
PaKTUYECKOIO MPUMEHEHUS U TIOJYUYECHHS H3y4aeMbIX BEIIECTB.

OcBoeHne NPOrpamMMbl II0 XHMHH CHOCOOCTBYET (DOPMHUPOBAHHUIO IPEACTABICHAS O
XUMHUYECKON COCTAaBJISIOIIECH HAyYHON KapTHHBI MHUpPAa B JIOTMKE €€ CHCTEMHON INpPUPOJIbI,
LEHHOCTHOTO OTHOIIECHMS K HAayYHOMY 3HAHMIO W METOAaM IMO3HaHus B Hayke. M3yudeHue
XUMHH TPOUCXOJUT C TPHUBJICYCHHEM 3HAHUN M3 paHee H3yYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuid Mupy», «buonorus. 5—7 knacced» u «dusmka. 7 Knace».

[Tpu u3yyeHUM XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKHU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKOW JIE€ATEIbHOCTH YEJIOBEKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KYJBTYpBL. 3ajaya ydyeOHOro MpeAMeTa COCTOUT B
(bOpMUPOBAHNUN CHCTEMbI XUMHYECKHX 3HAHUN — BaXHEHIINUX (DAKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKHUX IMOJIOKEHHUM, JOCTYMHBIX 00OOIICHUI MHUPOBO33PEHUECKOTO XapakTepa, si3bIKa
HAyKH, B MIPUOOIIEHUHU K HAYYHBIM METOJAM MO3HAHUS NIPU M3YUYEHUU BEIIECTB U XUMHUYECKUX
peaxiuii, B GOpMUPOBAHUN U PA3BUTUH MO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U Y4EOHO-UCCIIEI0BATENBCKON IEATEIbHOCTH, OCBOCHHH IPABUII 0€30MacHOIO
oOpanieHus ¢ BEUIeCTBaMHU B MOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUM XUMUU HA YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHMs Ba)KHOE 3HAYEHUE
npUOOpPENH TaKHUe LIEIH, KaK:

— (hpopMupoOBaHME MHTEIUIEKTYaJIbHO Pa3BUTOM JUYHOCTH, FOTOBOM K CaMOOOpPa30BaAHMIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY NPHUHITHIO PEIICHHM, CIIOCOOHOM aganTUpOBAaTHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HAINpaBJICEHHOCTh OOYy4YEHHA HA CHCTEMATHYECKOE NPHOOIIEHHE OO0ydYarolmuxcs K
CaMOCTOSITEJIbHOM  MO3HABaTEJIbHOM  JEATEIbHOCTH, HAay4YHbIM  METOJAaM  IIO3HAHHS,
(GbopMHPYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBHUH, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYarOIIMMUCS OIbITa
Pa3HOOOpa3HOW JEeATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHMSI, KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMITETEHLIUI ), UMEIOLUX YHUBEPCATbHOE 3HAYEHUE JJI PA3TIUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue oduiel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YUCJie YMEHUN OOBACHATH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpA, UCHOJb3Yys 3HAHUS U
OMbIT, MOJYYEHHbIE NPU HU3YYEHUU XUMHUHU, MPUMEHATh HUX TMpPU pPEHIeHHH NTpodsieM B
ITOBCETHEBHOM KU3HU U TPYAOBOM AECATEIBbHOCTH;

— (popMupoBaHuE y 00yHaIOIIUXCS TYMAHUCTUUECKUX OTHOLLIEHUM, TOHUMAaHUs IEHHOCTH
XUMHUYECKUX 3HAHUU ISl BBIPAOOTKM HKOJIOTHYECKH LEIECO00pa3HOro MOBEACHUSI B OBITY H
TPYAOBOM AEATEIBHOCTH B ILIEISAX COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOUIEH MPUPOTHON
Cpenpbl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHUS OOILEYEIOBEUECKMX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEro 00yUeHHUS.

OO01ee 4nco 4acoB, OTBENEHHBIX JJI1 U3yUYEHUS] XMMHUHU HA YPOBHE OCHOBHOTO OOILETro
oOpazoBaHusl, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kitacce — 68
yacoB (2 Jaca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Ponp Xumuu B KU3HU 4YelloBeKa. XUMHS B CUCTEME HayK. lTema u
BellecTBa. PU3MUECKHE CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemiecTB. llonstue o
MEeTOJIaX MO3HaHUs B XUMUHU. YKCThIe BeniecTBa U cMmecu. CriocoObl pa3eieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHYECKHUX 3JIEMEHTOB.
[IpocThle U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas (opmyna. BameHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHass aroMHas Macca. OTHoOcUTENbHas
MOJIEKYJIsIpHasg Macca. MaccoBasi oJIsi XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KommmuectBo BemectBa. Monbs. Momnsipras Macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U
YHuCiIa CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTel mo hopMynaM XUMHUYIECKUX COSTUHEHUM.

OuU3NYECKNe W XMUMUYECKHE SIBIICHUSA. XUMHUUYECKAsl PEakuusd U €€ MPU3HAKUA. 3aKOH
COXpAaHEHHUS MacChl BEIIECTB. XHUMHYECKHE YypaBHeHUs. Krnaccudukaiuss XUMHUECKUX
peakiuii (CoequHEHUs, pa3IoKEHUs, 3aMeIlIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, mpaBuUiiaMu pabOThl B Ja00OpaTOpuu U nmpuéMamu
oOpailleHus ¢ 1abOpaTOPHBIM O0OpPYJOBAaHUEM, U3YUEHHUE U ONHUCAHUE (PU3MUECKUX CBOUCTB
00pa3o0B HEOPraHMYECKUX BEIIECTB, HaOMIOJeHHEe (U3HMYECKUX (TIJIaBJICHUE BOCKA, TasHUE
JbJa, paCTUpPAHUE caxapa B CTYNKE, KUIICHUE U KOHJEHCAIIMS BOJIbl) U XUMUYECKUX (TOpeHUE
CBEUM, MPOKAJIIMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJCHCTBHUE MeEJIa C KHUCJIOTOW) SIBJICHUH,
HaOJIIOJICHUE M OMNHUCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMUUYECKUX peakluuil (pas3ioKeHue
caxapa, B3aUMOJICHCTBHE CEPHOM KHCJIOTHI C XJOpUJIOM Oapus, pa3ioKeHHE THAPOKCHUAA
menu (II) mpu HarpeBaHuu, B3auMoJIeHCTBHE kele3a ¢ pacTBopoM cosrt meau (II), uzyuenue
CcrocoOOB pa3feieHus CMeced: ¢ TMOMOINbI0 MarHuTa, (QUIbTPOBAHUE, BbIIAPUBAHUE,
JUCTWLISILUSI, XpomaTorpadusi, MPOBEICHUE OYUCTKU IMOBAapEHHOM COJM, HAOJIOACHUE U
OINMCAHUE PE3YJbTATOB MPOBEACHUS ONBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS] MACCHI,
CO3J1aHuE MOJIeNIel MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxxHeillne npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopon — 3JIeMEHT U MPOCTOE BEMIECTBO.
Haxoxpaenue kuciopojga B mpupoje, (puznueckne M XUMUYECKHE CBOWCTBA (peakiuu
ropeausi). Oxcunpl. [lpumenenue xkuciopona. CnocoObl TMOMy4YeHUS KUCIOpOJa B
Ja00paTopuu U NpOMBIITIEHHOCTH. KpyroBopoT kuciaopoja B npupoje. O30H — auioTpornHas
MoOU(DUKALIUS KACITOPO/IA.

TennoBolr 3(p(HEeKT XUMHUYECKOM peakluu, TEPMOXHMHUYECKHE YpaBHEHHUS, 3K30- U
SHJIOTCPMHUYECKUE peaku. TOIIMBO: Yrojib W METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHUE
MapHUKOBOTO A eKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — »snemMeHT W mpocTtoe BemecTBo. HaxoxaeHuwe Bomopoda B MPUPOE,
(bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nofyuyeHus. Kucnorel u conu.

Monsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoWcTBa BoAabl. Bonma kak pactBoputens. PactBopel. HaceieHHble u
HEHACBIIIEHHbIE PAacTBOpPHI. PacTBOPMMOCTH BEHIECTB B Boj€. MaccoBasi J10Js1 BEILIECTBA B
pacTBope. XUMHUYECKUEe cBoMcTBa BoAbl. OCHOBaHUA. PoJjib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOZbl B MPUPOJIE. 3arpsA3HEHUE MPUPOIHBIX BOA. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHennit. Oxcuabl. Knaccudukamus OKCHIOB:
cosneoOpasyrorniiue (OCHOBHBIE, KHUCIOTHbIE, aM@oTepHble) U  HecojeoOpaszyroIue.
Homenknatypa oxcumoB. Pu3MUECKHE W XUMHUYECKHE CBOWCTBAa OKCUAOB. IlomydeHue
OKCH/JIOB.

OcHnoBanusi. Knaccudukanuss oOcHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Howmenxkiatypa ocHoBaHui. @U3MUECKUE U XUMHUYECKHE CBOMCTBA OCHOBaHuM. [lomydenue
OCHOBAHUHU.

Kucnotel. Knaccudukanus xkuciaor. Homenkinarypa kuciaot. @u3nueckue 1 XUMUYECKUE
cBoucTBa KUCHOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknatypa cosieil. @u3n4yeckue u XuMHUeCcKue cBoMCTBa cojei. [lomyyenne
coJeil.



['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCAUHEHNM.

Xumuueckuii IKCnepumenm:

KAa4ECTBEHHOE OIIPEICICHUE COAEpKaHUS KUCIOpOJa B  BO3JIyXe, IOJIIyYEHHUE,
coOupaHue, paclo3HaBaHUE U M3YYEHHE CBOMCTB KUCIOPOJa, HAOIIOACHUE B3aUMOICHCTBUS
BEILICCTB C KUCIOPOAOM U YCIOBHUS BO3HHMKHOBCHMSI W IPCKpAIICHUS TOPEHHUs (LOXKapa),
O3HAaKOMJICHHE C 00paslaMu OKCHJOB M OIIMCAaHWE MX CBOWCTB, IOJyYeHHE, coOupaHue,
pacno3HaBaHWE M HW3Y4YEHUE CBOWCTB BOAOPOJa (TOpEHHE), B3aMMOJACHCTBUE BOJOpOAA C
okcunoM Menu (II) (Bo3aMOXXHO HMCMOJIB30BAaHHWE BUACOMATEPUATIOB), HAOMIOACHUE O00pa3IoB
BEILECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJIEWCTBHE BOJBI C METaNIaMU (HaTpUEM W KaJbLUEM)
(BO3MOXXHO HMCIOJIb30BaHUE BHUAEOMATEPUAIOB), MCCIEAOBaHHE OOPa3I[0OB HEOPTraHMUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIO/ICHUE M3MEHEHUSI OKPacKu MHAMKATOPOB B PacTBOpax
KUCJIOT W WIeJoueid, u3ydeHue B3aumopeiicTtBus okcuaa menu (II) ¢ pacTtBopom cepHoit
KHUCJIOTBI, KHCIOT C METAUIAaMH, PEaKIMM HEUTPAIM3ALWH, NOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHHME OJHOIO MeTajula JPYI'MM M3 pacTBOpa COJIM, pEIIECHUE
DKCIEPUMEHTAJIBHBIX 33J1a4 N0 TeMe «BakHeHIMe KJIacChl HEOPTaHUYECKUX COETMHEHUI.

Ilepuoanuecknii 3axkoH u Ilepuoguveckasi cucrema xuMudeckux djaemenros /. U.
MenaeJieeBa. Crpoenune aTOMOB. XumMuueckas CBAI3b. OxucauTeIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBble MOMBITKA KJIAcCU(PUKAUUKA XUMHUYECKHUX 3JIeMEHTOB. lloHsTHE O Trpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE W IIEJOYHO3EMENbHBIE METAJJIbl, T'aJIOT€Hbl, MHEPTHHIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUBI U TUAPOKCHIBI.

[lepnognuecknit 3akoH. Ilepmommueckas cucremMa Xxumudeckux »diemeHToB [[. U
MenpneneeBa. KopoTkonepuonnas u aivHHonepuonHas (opmel Ilepuoanueckoil cucTeMbl
xumuyeckux snemMeHtoB . M. MenpeneeBa. Ilepuonsl u rpynmbl. DU3NYECKUN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPHUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMmHbIX saep. HM3ortomsl. OnektpoHbl. CTpoeHue
ANEKTPOHHBIX O000JI0YEK aToMOB IMepBbIX 20 XuMUYecKux sneMeHToB llepuoauyeckoit
cucremsl J[. 1. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA I10 €T0 MOJOKEHUIO B
[Tepunonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAJUTUYECKHUX
Y HEMETAJUINYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOIAM.

3nauenue llepumommueckoro 3axkoHa u Ileproguyeckol CUCTEMBI XHUMHUYECKHX
AJIEMEHTOB JUIS Pa3BUTHA HAYKU U ITpakTukU. []. 1. MenaeneeB — yd€Hblil U rpaKJaHUH.

Xumuueckass  cBa3b.  KoBaneHTHass  (moJjisipHass WM HEMOJIIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENIEHOCTh XUMUUECKUX DIIEMEHTOB. VIOHHAs CBS3b.

Crenenp oxuciieHus. OKHCIHUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsr
OKHCJICHHS] U BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEHIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEWUCTBHE THIIPOKCUIA
LMHKA C PACTBOPaMHU KHCJIOT U LIEJI0YEH, TPOBEAEHUE OMNBITOB, WILUTFOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX peakuil (TOpeHue, peakiMK pas3yioKeHHs, COSTUHEHU).

Mesicnpeomemmnuie ceasu

Peanusanust MeXnpeaAMETHBIX CBA3EH MTPU U3YUYEHUHU XUMHUU B 8 KJIACCE OCYILIECTBIISIETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUM, TaK M TOHSATUH,
SABJISIFOIIUXCS CHCTEMHBIMH JIJIS1 OT/AEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO UKIIA.

OO1Me ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAy4YHbIM (akT, TMIoTe3a, TEeOopHus, 3aKOH,
aHanu3, CHUHTE3, KiIacCUpUKALMs, MNEPUOAUYHOCTb,  HAOMIOACHUE,  IKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: maTepusi, aToM, O3JIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUHN 3apsiji, BEIIECTBO, TeNO, 00bEM, arperaTHoOe
COCTOSIHME BEIIECTBA, a3, GU3MUECKUE BEIUUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3161, COJIHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtumpocdepa, MHHEpadbl, TOPHBIE TOPOAbI, IOJE3HBIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepuonnueckuit 3akoH. llepumoamyeckas cucrema xumuueckux isnemMeHtoB J[. .
MenneneeBa. CTtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB XUMHYECKHUX
AJIIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KaJIbLHUS U UX COCIWHEHHUHA B COOTBETCTBHH C
ITOJIO’KEHHUEM IEMEHTOB B [leproinueckon CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BelleCcTBa: BBl XWMHYECKOW CBA3U. THWIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOW PEIIETKM M BHJIA XMMHYECKON
CBSI3H.

Knaccudukanys u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHMMHYECKHE CBOMCTBA
BEILIECTB, OTHOCAIINXCA K Pa3IM4YHBbIM KJIacCaM HEOPTaHWMYECKUX COCAUHEHUMN, T€HETUYECKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMHUeCKHX peakuil Mo pa3IudyHbIM MpU3HAKaM (IO YKCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((EeKTy, MO0 H3MEHEHHUIO CTeleHen
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, N0 OOpPaTUMOCTH, M0 yYaCTUIO KaTaau3aropa). DK30- U
DHAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTue o ckopocTu XuMUdeckoll peakuuu. [loHsTHe 00 0OpPATUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHATHEe O rOMOreHHBIX U TeTepOreHHbIX peakuusax. [loHarue o
katanu3e. [loHaTne o0 XumuyeckoMm paBHOBecHU. DaKTOpbI, BIUAIOLNIME HA CKOPOCTh
XUMHAYECKON PEAKIIUH U MOJI0KEHNE XUMAYECKOTO PABHOBECHS.

OKHCIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKLUU, 3JEKTPOHHBIA OalaHC OKHUCIUTEIBHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBiIeHUE YPAaBHEHUN OKHCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKklMii ¢ UCTONB30BAHUEM METO/A JJIEKTPOHHOrO OajaHca.

Teopus dNEKTPOIUTUIECKON TUCCOLUALMN. DIEKTPOIUTHI U HEAIEKTPOIUThI. KaTnoHsl,
aHUOHbI. MeXaHU3M AMCCOLMALMM BEUIECTB C PA3NMYHBIMU BHJIAMH XHMHYECKOW CBS3H.
Crenenb qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHOTO OOMEHa. Y clloBUS MPOTEKaHUs PEAKIMi HOHHOTO 0OMEHA, MOJIHbIE U
COKpAIlEHHbIE NOHHBIE ypaBHEHUs peakunid. CBOMCTBA KUCIOT, OCHOBAaHUN U COJIEN B CBETE
NPEICTABICHU 00 ANEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakldd Ha HOHBI.
[ToHsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMM KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKHX BEIIECTB —
METAJJIOB U HeMeTaUIoB (rpadura W anMasza), CJIOXKHBIX BEHIECTB (XJIOpUIA HATpUs),
VCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHWYECKOM PEAKIMH OT BO3JCHCTBHS Pa3IMYHBIX
(akTOpoB, UCCIIEIOBAHUE 3IEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCA JUCCOLIMALIIU
KHCJIOT, IeJoued U cojeil (BO3MOXKHO HCHOJb30BAHME BHUAECO MAaTEpUajoB), MPOBEICHUE
OMBITOB, WTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUs pPEaKIMil HOHHOTro oOMeHa (0Opa3oBaHue
ocajika, BBbIJICJIEHHE ra3a, oOpa3oBaHHWE BOJbI), OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHUE, PEAKIUU PA3I0KEHUS, COCTUHEHU),
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKUWK HA HOHBI,
peLIEHNE SKCIIEPUMEHTANBHBIX 3a/a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKHE CBOMCTBA Ha MpUMeEpe XJIopa (B3aMMOACHCTBUE C METalllaMH, HEMETaJIaMu,
niesioyamu). XnopoBojopos. ConsiHas KUCIOTa, XWMHYECKHE CBOMCTBA, MOJy4YEHUE,
IpUMEHEHue. JIelicTBHE XJopa M XJIOPOBOAOPOJAa HA OpraHuM3M uesioBeka. BaxHeimue
XJIOPU/Ibl U UX HAXO0XKJIEHUE B MIPUPO/IE.

O6mast xapakrepucThka 3yeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CtpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJa U Cepbl. AJIIOTPONHbIE MOJU(MUKAIIMN KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBofOopoa, cTpoeHHe, (GU3HMUYECKHUE U XUMUYECKHE CBOMCTBA. OKCHIBI Cephl Kak
IPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUcnoTa, (U3NYeCKue U XUMHUYECKIE CBOMCTBA
(oOmMe kak MpeACTaBUTENS Kjacca KUCIOT U creuuduueckue). XUMHUYECKUE PEeaKIuHu,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MoJydeHUs: cepHo KuciotThl. [IpumeHeHue
cepHoii kucaoTbl. ConM CepHOM KHCIOThI, KauyeCTBEHHAash peaklus Ha CyJlb(aT-uoH.
Haxoxnenue cepbl U €€ COEAMHEHUN B MPUPOAE. XUMHUUYECKOE 3arpsa3HEHUE OKPYKAIOIIEH
Cpenbl COCNMHEHMSIMU cepbl (KUCIOTHBIE OXKIW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),



CHOCOOBI €Tro MPeAoTBPAIICHUS.

OOmiast xapakTepucTHKa 3eMeHTOB VA-rpynmbl. OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapaKkTepHble CTENEHH OKHCIEHUS. A30T, pacHpoCTpaHEHUE B MpHpone, (uznueckue u
XUMHUecKue cBoiicTBa. KpyroBopor aszora B mpupone. AMMHAK, €ro (U3NYECKUE U
XUMHUYECKHE CBOMCTBA, MOJydeHHe M mnpuMmeHenue. Conu aMMOHUS, HX (PU3MUYECKHUE U
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasl peakiusi Ha MOHbl aMMOHUS. A30THas
KHCTIO0Ta, €€ mody4yeHue, GU3NYECKue U XMMUYECKUEe CBOMCTBA (00IIME KakK MpeACTaBUTENS
KJlacca KHUCIIOT U cnenuduueckue). Vcnonap3oBaHrue HUTPATOB U COJE aMMOHHS B KaueCTBE
MUHEpAIbHBIX YJIOOpEeHU. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl COCAHMHEHUSIMU
a3oTa (KUCJIOTHBIC JOXKAW, 3arpsA3HEHHE BO3AyXa, NOuYBbl u BojmoémoB). Docdop,
aytoTponHbie  Moaudukamuu ¢docdhopa, GuznUeckne W XUMUYECKHE CBOMCTBA. OKCcHA
docdopa (V) u docdopHas kuciora, GU3NUECKHE W XUMHUUYSCKHE CBOWCTBA, IMOJIYYCHHE.
HcnonszoBanue ¢pocdaTtoB B KaueCTBE MHHEPAIbHBIX YI00pEHUH.

OOmast xapakrepucThka 3yeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEPHbIE CTENIEHN OKUCIEHUA. YTIIEpOI, aJUIOTPOIHbIE MOAU(PUKALIMH, PACTIPOCTPAHEHUE
B npupoje, pU3MyYecKrue W XUMHUUYECKUe CBoMcTBa. AncopOuus. KpyroBopoT yriepona B
npupozae. OKCuabl yriaepoja, ux pU3nyeckue U XMMUYECKUE CBOMCTBA, JEHCTBUE HA KUBBIE
OpraHu3MBbl, MOJIYYEHUE U NPUMEHEHUE. DKOJIOTHYECKUE MPOOJIEMBI, CBA3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOTO MOTEIUIEHUS KIMMaTa, MNapHUKOBBIA 3(P(EKT.
VYronpHas Kuciaota M €€ coiau, uX (PU3MYECKMEe M XMMHUYECKUE CBOWCTBA, IOJYYCHHE U
npumeHenue. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHATOB B
OBITY, MEIULIUHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIMCTBE.

[lepBoHavaIbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepoja
(MeTaH, 3TaH, 3TWUJIEH, AallETWJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas Kuciota). [lpuponHbie
VCTOYHUKHU YIJIEBOJOPOJOB (YroJib, IPUPOAHBIA Ta3, HEe(Th), NPOAYKThl HUX NEpepadOTKU
(6eH3uH), UX poib B OBITY U MNPOMBIIUICHHOCTH. [lOHSATHE O OMOJIOTHYECKH Ba)KHBIX
BEILECTBAX: JKHUpaX, OelKax, YrJieBOJax — M HUX pPOJIM B >KM3HU 4yeloBeka. MartepuaiibHOe
€IMHCTBO OPTaHUYECKHX U HEOPTraHUYECKUX COCTUHEHUN.

KpeMHuuii, ero ¢Qusnyeckue M XUMUYECKHUE CBOMICTBA, MOJYYEHHUE MU NPUMEHEHHE.
Coenunenust kpeMHusi B mpupojge. OO0mwue npencraBiaeHus o0 okcuae kpemuus (IV) u
KpeMHUEBOW KuciioTe. CHIMKAThl, WX HCHOJIb30BAaHHE B OBITY, B HPOMBIIUICHHOCTH.
BakHeiilline CTpOUTENbHBIE MaTepHaIbl: KEpaMHKa, CTEKJIO, LIEMEHT, OETOH, >KeJIe300€TOH.
[IpoOnembl 0G€30MacCHOTO HCMOJB30BAHMSI CTPOMUTENIBHBIX MAaTE€pUalOB B MOBCEAHEBHOMU
AKHU3HH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3lioB HEOPTAHUUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEACHUE
KAueCTBEHHbBIX PEAKIUI HA XJIOPUA-HUOHBI U HAOIIOAEHUE TPU3HAKOB MX MPOTEKAHUS, ONBITHI,
oTpaxkarolye pU3NYecKre U XUMUYECKHUE CBOMCTBA rajloreHOB U UX COECIMHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPUAIOB), O3HAKOMIIEHHE ¢ Oo0Opa3liaMH XJIOPUAOB (TaJIOr€HHU]IOB),
O3HAaKOMJIEHME C o0pa3uaMud cepbl M €€ COeAMHEHUSIMU (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEpUAJIOB), HAOIIOJIGCHUE TMpollecca OOYriauWBaHUs caxapa TMOJ JCHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3y4YeHHE XMMHUYECKHUX CBONCTB pa30aBlIeHHON
CEpPHOM KHCIJIOThI, MPOBEACHHE KAaYeCTBEHHOM peakluuu Ha Cylb(paT-uOH U HAOIIOJEHUE
npU3HaKa e€ MpOoTEeKaHus, O3HAKOMJIEHHE ¢ (PM3UUYECKUMU CBOMCTBaMHU a30Ta, pocdopa u ux
COeIMHEHHH (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEpUANoOB), 0Opas3llaMud a30THBIX U
dbochopHbIx yaoOpeHuit, MOIyuyeHHE, COOMpaHue, pacro3HaBaHUE W HM3yYCHUE CBOWCTB
aMMUaKa, MpoBeJCHNE KAaYECTBEHHBIX PEaklMii Ha MOH aMMOHHMS U QocaT-uoH U U3yUyeHUe
IIPU3HAKOB UX NPOTEKAHUS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM a30THOM KUCIOTBHI C
Mepl0  (BO3MOXKHO  HCHOJB30BAaHME  BHUACOMATEpPUATIOB),  HM3yYeHUE  Mojelei
KPUCTAJUIMYECKUX pEeHmETOK anmasa, rpadura, (QysiepeHa, 03HAKOMIIEHHE C IIPOLECCOM
a7IcopOLIK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTUBOrasa,
NoJIy4eHue, cCoOMpaHue, paclio3HaBaHUE U M3YYEHUE CBOWCTB YIJIEKUCIIOTO rasa, mpoBeIeHUE
KAUeCTBEHHbIX pEAKIUMH Ha KapOOHaT M CWIMKAT-MOHbl M M3YyUYEHHE TMPU3HAKOB HUX
NPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOW TMPOMBIIIJIEHHOCTH, pelIeHUue
HKCIIEPUMEHTAIBHBIX 33J1a4 M0 TeMe «BakHelne HeMeTasulbl U X COSAMHEHUS.

MeTtanibl 1 MX COeUHEHUS

OOmasi XapakTepUCTUKA XHWMUYECKHX OJJIEMEHTOB — METAJUIOB HAa OCHOBaHUU UX
nonoxeHuss B llepuommueckon cucreme xumuueckux sneMeHToB [[. M. Menneneesa u



ctpoeHus aroMoB. CTpoeHue MeTauioB. MeTtaimyeckas CBA3b M METaUIMYeCKas
KpUCTaJUIMYECKasl PEIETKA. DIEKTPOXUMHUYECKUI Psii HAOpsLKEHU MeTamioB. dusnueckue
U XMMHYECKHE CBOMCTBa MeTayyioB. OOmme crnocoObl moiydeHus metaioB. [loHsTue o
KOPpPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTalb, 4yTYH,
JTIOPATIOMUHUN, OpOH3a) U X PUMEHEHHE B OBITY U TPOMBIIUIEHHOCTH.

[[{esounbIe MeTaIIBL: TOJIOKEHNE B [lepuoandeckon cucreMe XMMAYECKUX JJIEMEHTOB
J. . MeHnneneeBa, CTpo€HHME HMX aTOMOB, HAaXOXIECHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBa (Ha mpuMepe HaTtpuss U Kanus). OKCuAbl U THAPOKCHJIIBI HATpPHUS U
Kayms. [[pyumenenne menoYHbpIX METALIOB U UX COCTMHEHUN.

[llemoyHO3EeMENBbHBIE METAJUIBI MAarHuil W KalbUUW: MOJIOKeHue B Ilepmoamueckon
cucrteMe xuMuueckux 3neMmeHToB [[. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXJICHUE B
npupoae. PU3ndecKne 1 XMMHUYECKUE CBOMCTBA MarHUs U KaJIblus. BaxkHene coeIMHeHUS
Kabus (OKCU, THIPOKCHU, COMH). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHEHHUSI.

Amomunnii: nonoxxenue B Ilepumonnueckoid cucrteme XUMHYECKUX 3nemeHToB [l .
MeHnpneneeBa, CTpOEHHME aTOMa, HAXOXKJICHHE B npupoge. DHU3NUECKHE W XUMUUYECKHUE
CBOMCTBA aTIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THUJIPOKCH/IA ATFOMUHUSI.

Kenezo: mnonoxenue B Ilepumoamyeckoil cucrteMe Xumudeckux siemeHtoB [l H.
MeHnneneeBa, CTpOEHHME aTOMa, HaxXOXKJIeHHWE B npupoge. Du3nyeckue M XUMHUYECKHUE
cBoiicTBa skene3a. Okcupawl, rugpokcuasl u conu xeineza (II) u sxkenmeza (III), ux cocras,
CBOWCTBA U MOJIYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C OO0pa3laMd METaUIOB U CIUIaBOB, MX (PU3NYECKUMH CBOWCTBAMH,
U3Y4YEHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOKHO MCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
OCOOCHHOCTEH B3aWMOJICUCTBUSI OKCHUJA KaJdbllud U HATpus C BOJOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB), HCCIEJOBAHUE CBOMCTB >KECTKOM BOXBI, Mpolecca
TOpEHHUs Keje3a B KHUCIOPOJEe (BO3MOKHO MCIOJB30BAaHUE BHIEOMATEpPUANIOB), MPU3HAKOB
IIPOTEKAHMS KAYECTBEHHBIX PEAKLIMI HA MOHBI: MarHus, KaJIbLUs, ATFOMAHNS, IMHKA, JKeJe3a
(I) u xenesza (III), meau (II), HaGmroneHUe U onmKcaHUE MPOIECCOB OKPAIIMBaHUS TIJIAMEHU
MOHAMHU HATpHsl, Kajuusg M Kajablus (BO3MOXKHO UCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
uccienoBanue am(pOTEPHBIX CBOMCTB UAPOKCHIA ATFOMUHUS U TUAPOKCUIA IMHKA, pEeLIEHUE
SKCHEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe «BakHENIIME METaUIbl U UX COEAUHEHUSD.

XHUMUS ¥ OKPY:KaOUIas cpeaa

BemecTBa 1 MmaTepuaisl B IOBCEAHEBHOM KU3HU YEJIOBEKa. be3omacHoe NCIoab30BaHue
BEILECTB U XUMHUYECKMX peakiuil B ObITy. [lepBas moMomib mpu XUMHUYECKHUX OXKOrax M
OTPABJIEHUSAX.

XUMHUYECKOE  3arpsA3HEHUE  OKpyXkaroued cpenbl  (mpefenbHas — JOMycTUMas
KOHLIEHTpalus BewecTs, aanee — [1JIK). Ponb XuMuu B pelieHnn 3KOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepHaoB (CTEKIIO, CIJIABbl METAIUIOB, TIOJMMEPHbIE MaTepUalbl).

Mesicnpeomemnmnuie ceasu

Peanuzanus MexXnpeaMETHBIX CBA3EH MTPU U3YUYEHUHU XUMHUU B 9 KIJIacce OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX IMOHSATUH, TaK M TOHATUH,
SABJISIFOIAXCA CHCTEMHBIMU JIJIS1 OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAy4yHbIM (akT, TMIOoTe3a, 3aKOH, TEOopHs,
aHanu3, CHUHTE3, KJIacCU(pUKALMs, NEPUOAUYHOCTh, HAOMIOACHUE,  IKCIIEPUMEHT,
MOJICIMPOBAaHUE, W3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIA 3(P(PEKT, TEXHOIOrus,
MaTepUaJIbI.

@®usnka: MaTepusi, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIbI,
PaaMOaKTUBHOCTb, MOJIEKYJIA, DJJICKTPUYECKHM 3apsii, NPOBOJHHUKH, HOJYIPOBOJIHUKH,
JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSIHUE BEIleCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAIIMYECKas PEIIETKA, CIUIaBbl, (PU3MUYECKUE BEIUYUHBI,
€AUHULIBI U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: gorocunTes, Apixanue, ouocdepa, I3KOCUCTEMA, MUHEpAIbHbIE YI00pEeHHUS,
MHUKPO3JIEMEHTBI, MAKPOJJIEMEHTBI, IUTATEIIbHbIE BELIECTBA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEPATbl, TOPHbIE MOPOJbI, TOJE3HBIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTHTAIOTCSI B XOJ€ OOyYeHHMs] XHMHHM B €IWHCTBE YYEOHOW W BOCHUTATEIHHOU
NEATETLHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKAMH COIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMHU, TPUHSITHIMA B OOIIECTBE MPABWJIAMH U HOpPMaMU
MOBEJICHUSI U CIOCOOCTBYIOT MpOIlecCaM CaMOIMO3HAHUSA, CaAaMOPAa3BUTHS U COLMATH3AINH
00yJaronuxcsl.

JIMYHOCTHBIE Pe3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOU TTO3UTUBHBIX IICHHOCTHBIX OPUEHTAITMHN U PACIIMPEHUE OMBITA IEATSILHOCTH Ha e€
OCHOBE, B TOM YFHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS .

IIEHHOCTHOTO OTHOIICHHWS K OTEYSCTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY U
HAyYHOMY HACJICIHWIO, TTOHUMAaHUS 3HAYCHHS XUMHUYECKOWM HAyKH B >KM3HU COBPEMEHHOTO
o01ecTBa, CrIOCOOHOCTH BIAACTh JOCTOBEPHOW MHGOPMAIIHEH O MEePEAOBBIX JOCTIKEHUAX U
OTKPBITUSX MAPOBOU M OTEUCCTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MIPEICTABIICHUS] O COIMAIBHBIX HOPMAax W TMpaBWIaX MEXIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTUBE, KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
WCCJICIOBATEeILCKOW, TBOPYECKOW W JPYTHX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH IMPHU BBINOIHEHUH Y4E€OHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMOJHCHUH XHWMHYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYCOHBIX TIPOEKTOB,
CTpEeMJIEHHUS K B3aUMONOHMMAHWIO U B3aMMOIIOMOIIM B TMpolecce OTOH yueOHOU
NEeATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE W TOCTYIKH CBOWX TOBApPHIIEH C
MO3UIINH HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCICACTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKHAE TMPEJACTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyYKH W COCTABJISIFOIINE OCHOBY IS
MOHUMAHUS CYINIHOCTH HAyYHOH KapTHHBl MHpa, TMPEIACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPHUPOJBI, B3aMMOCBA3SIX YEJIOBEKa C MPUPOIHON Cpemoi, o
POJIM XMMUH B TTIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAlpaBJICHHBIC Ha IMOJYyYEHHWE HOBBIX 3HAHHWH IO XUMUH,
HE0OXoauMbIe ISl OOBSICHEHHS HAOJIOIaeMBIX TIPOIECCOB W SBIICHUM, IMO3HABATEIIBHOM,
WH()OPMAITMOHHOW W YHUTATCIIbCKOW KYJbTYpHl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOMN
paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATypOd, MOCTYHNHBIMH TEXHUYECKHUMHU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJOTHI;

WHTEpeC K OOYYEHHUIO U TMO3HAHUIO, JTI0O003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHNI0, TMPOCKTHOW M HCCIEIOBATEIbCKON NIEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPABICHHOCTH M YPOBHS OOYYCHUS B JAIbHCHIIICM;

4glq)opanOBamm KYJbTYPHI 3/10POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KU3HU, OCO3HAHWE IOCICJICTBHA W HEMPHATHE BPEIHBIX
MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COOJIIOICHUS
npaBuiI 0€301TaCHOCTH MPHU OOpaIICHHH ¢ XMMHUYECKUMH BEIICCTBAMU B OBITY W peallbHOM
KU3HH,

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3yUeHHIO Ipodecchil U Tpyia pa3aTuyHoOro poja, yBaKeHue
K TPYLy W pe3yJibTaTaM TPYIOBOW NEATEILHOCTH, B TOM YHCJIE€ HAa OCHOBE MPUMEHEHUs
NpPEIMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIM BBHIOOP HMHAWBUAYAIBHOW TpPAaEKTOPUU
POJOJDKEHUS 00pa3oBaHUs C YYETOM JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTU K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHON MPOPECCUOHAIBHOM AESITEIBHOCTU U
Pa3BUTHS HEOOXOIMMBIX YMEHHUM, TOTOBHOCTh aIallTUPOBATHCS B MPOPECCUOHAIBHON CPENIE;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:



HKOJIOTHYECKHU TIeJIeCO00pa3HOe OTHOIICHWE K MPUPOJE KAaK HCTOYHHUKY KU3HH Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMAHHUE IIEHHOCTH 3I0POBOTO M Oe30macHoro obpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY M TICHXHUYECKOMY
3JI0POBBIO, OCO3HAHHE IEHHOCTH COOIOZCHUS TIPABMII O€30MaCHOTO MOBEACHHS Mpu padboTe
C BEILIECTBAMU, a TAK)KE B CUTYAIUSIX, YTPOKAIOIINX 310POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJIy9aeMble TPU M3YYCHHH XUMUHU, JJIS PEIICHUS
3a1a4, CBSA3AHHBIX C OKPYKAOUIEH MNPHUPOAHOM CpPENoM, Uil TMOBBIIECHUS YPOBHS
HKOJIOTHYECKON KYJIBTYPhI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJOTHUECKUX MpoOIeM U
NyTel MX pEenIeHUss MOCPEACTBOM METOJOB XHUMHH, SKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TIO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe meTampenMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAYUMBIC I (DOpMUPOBAHUS
MHUPOBO33pEHUST OOIECHAyYHBbIC TOHATUS (3aKOH, TEOpHWsl, TMPUHIMIL, THUIOTe3a, (QakKT,
cUCTeMa, MPOIECC, AKCIEPUMEHT U JPYroe.), KOTOPhI€ HCIOIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4YEOHBIX MpeaMeTax M TO3BOJAIOT HAa OCHOBE 3HAHMU W3 ATUX MPEIMETOB
dbopMUpOBaTh MNPEICTABICHUE O IIEJIOCTHOM HAy4YHOW KapTUHE MUPA, U YHUBEPCAIbHBIC
yueOHbIe JehcTBUS (IIO3HABaTENbHbIC, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), KOTOPHIC
obecnieunBalOT (OPMUPOBAHME TOTOBHOCTHM K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U
OCYIIIECTBJICHUIO YUYEOHOH AEATETLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble JoruyecKkue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUMA:
pacKpbIBaTh CMBICII XUMHUYECKMX TOHSATUM (BBIACIATh HMX XapaKTEpPHbIE MPU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMM TIOHSITUSIMH), HCIIOJB30BaTh TMOHSTHUS TSt
OOBSICHEHUSI OTNENbHBIX (DAKTOB U SIBJICHUN, BBIOUpPATh OCHOBAaHUS M KPUTEPUU IS
KJIacCU(UKAIIMU XUMUYECKUX BEIIECTB U XMMHUUECKUX PEAKIIUMA, YCTaHABINBATH MPUYNHHO-
CJICJICTBCHHBIE CBSI3M MEXKIYy OOBEKTaMU M3YyYE€HUS, CTPOUThH JIOTUUECKUE PaCCyKICHUS
(MHAYKTUBHBIC, IETYKTUBHBIE, IO aHAJIOTHH), 1€J1aTh BBIBOJIbI U 3AKITIOUCHHUS;

YMEHHE MIPUMEHSIThH B MPOIIECCE MO3HAHUS MOHATUS (MPEIMETHBIC U METalPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, UCMIOJb3yeMble B XHUMHUHU, TPE0oOpPa30BLIBATH HMIUPOKO
NPUMEHSIEMbIE B XUMHUM MOJEIbHBIE TMPEJICTABICHUS — XUMUYECKUH 3HaK (CHMBOJI
DJIEMEHTA), XMMHYeCKas (OpMylTa M ypaBHCHHE XMMHYCCKOH PEaKUUH — HPU PELICHNH
y4eOHO-TI03HABATENIBHBIX 3aJlayu, C Y4ETOM ATHUX MOJICJIbHBIX TMPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbBIE MPU3HAKU M3yUaeMbIX O0BEKTOB — XUMHUECKUX BEIIECTB U
XUMHUYECKUX PEaKIIMil, BBISBIISTH OOIIHME 3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBEHHBIE CBSI3U
U TIPOTUBOPEUHS B U3YyUaEMbIX MTPOIIECCaX U SBJICHUSIX.

Ba3oBrbIe ucciaeaoBarejbCcKHe 1eHCTBUA.

YMEHHE MCI0JIb30BaTh MOCTaBJIECHHbBIE BOMPOCKHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKke B KaueCTBE OCHOBBI Il (DOPMUPOBAHHUS THUIIOTE3bl IO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

MPUOOPETEHHUE OIbITA MO TUIAHUPOBAHHUIO, OPTAaHU3ALMKU U TIPOBEACHUIO YUCHUYECKHUX
AKCTIIEPUMEHTOB, YMEHUE HAOIIOATh 32 X0JIOM MpOoliecca, CaMOCTOATEIIBHO MTPOTHO3UPOBATh
€ro pe3yybTar, (HOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBLI IO pe3yJbTaTaM MPOBEIEHHOTO
OTIBITa, UCCIICIOBAHUS, COCTABIIAThH OTUET O MPOJIeTIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpaATh, AHAIM3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO Pa3TUYHBIX
BUJIOB U ()OpPM TIPEACTaBICHHUSI, OJYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYyUHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOIO COJEepkKaHus, CHpaBOYHbIE MocoOus, pecypchl HWHTepHeTa),
KPUTHUYECKU OLIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE MPUMEHSThH Pa3IuyHble METObI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(pOpMaAUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BHITIOJIHEHUS YYEOHBIX U MO3HABATEIbHBIX
3a7a4y  OMNpeNe’NEHHOro THMa, MpuoOpeTeHue ombiTa B 00JIACTU  KCIOJIb30BaHUSA
MH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTUH, OBJAJCHUE KYJIbTYpOH aKTUBHOTO
UCIIOJIb30BAHUSL PA3JIMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSATEIHLHO BBIOMPATH ONTUMAJIbHYIO
dbopmy npencraBieHus UHGOPMAIMU U WUTFOCTPUPOBATH pelllaeMble 337a4d HECJIOKHBIMU
cXeMaMu, uarpammamu, ApyrumMu GopMaMu rpa@uku U1 uX KOMOMHALUSIMU;



YMEHHE HCIOJIb30BaTh M aHATU3UPOBATh B Mpolecce Yy4eOHON M HCCIIeN0BATEeNbCKOM
JESTENIbHOCTH MH(GOPMAIlMI0O O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO35AHCTBA H
TPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOIHOM CPEbI.
KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe JeHCTBUS:
YMEHHUS 3a7aBaTh BONPOCHl (B XOJ€ Auanora U (WJIM) AMCKYCCHUU) MO CYIIECTBY
oOcyxgaeMoil TeMbl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBHIMOJTHEHUS
MPEIOKEHHOW 3a]1a4U;
YMEHUSL MPEACTAaBIATh INOJYYEHHBIE PE3YJbTaThl IMO3HABATEIBHOW JEATEIbHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAUUI0 pPE3yJbTaTOB BBINOJHEHUS
XUMHUYECKOTO DJKcHepuMeHTa (1adopaTOpHOro OmbIiTa, Ja0OpaTopHOM pabOThl MO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO TIPOSKTA);
yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MTO3HABATEILHON U
MCCJIEI0BATENBCKON AEATENBHOCTH MIPU PELIEHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4yéTa
OOIIMX MHTEPECOB M COTJACOBAHUA MO3MLMNA (00CYXAEHUS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBbD», KOOPJAWHALMS COBMECTHBIX JCHCTBUM, ONpEAesiEHHEe KPUTEPUEB MO OLICHKE
KaueCcTBa BBITIOJIHEHHON pabOThI U APYrue).
PeryisiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:
YMEHUE  CaMOCTOSITENIBHO  ONPEAENATh  LEeNH  JEATEIbHOCTH,  IUIaHUPOBATb,
OCYLIECTBJISITh, KOHTPOJUPOBaTh H MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BbIOMpaTh Haubosnee 3(P(PEKTUBHBIE CMOCOOBI peUlIeHUusT YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEIIOKECHHBIN
QITOPUTM JACHCTBUN IMPU BBINOJHEHUHM 3aJaHUA C Y4ETOM IOJYyYEHHs] HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUAX, OLEHUBATH COOTBETCTBUE MOJIYYEHHOIO
pe3ynbTaTa 3asBJICHHOW 1I€JIM, YMEHUE HCIOJIb30BaTh M AHAIMU3UPOBATH KOHTEKCTHI,
npeajiaraéMble B YCIOBUM 3aJaHU.
IHNPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIbHOTO COAEpPKaHUA,
YCTAHOBJIGHHOTO JaHHOUW (denepanbHON paboueil mporpaMMoi, BBIJIETSIOT: OCBOCHHBIC
0o0yJarouMMUCs Hay4yHbIE 3HAHUS, YMEHHS M CIOCOObI NEWCTBHM, creuuduueckue s
npeaMEeTHOM 00JacTu «XHUMHUS», BUJIbI E€ATEIbHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUSA, €ro
UHTEPHpPETalUH, MNpPeoOpa3OBaHUI0 M NPUMEHEHUI0 B Pa3JMYHbIX YYE€OHBIX M HOBBIX
CUTYaIUsX.
K koHy 00yueHus B 8 kiacce npeaMeTHbIe Pe3ysbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:
® PacKphIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHSATUI: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHAs W MOJEKYJSpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MaccoBas A0S XHUMHYECKOTrO
AJIIEMEHTa B COEIMHEHHH, MOJSIPHBIA 00BEM, OKCHUJA, KUCIOTa, OCHOBaHWE, COJb,
ANEKTPOOTPUIIATENIBHOCTh,  CTEMEHb  OKHUCJICHMS,  XUMHUYECKas  peakius,
KJaccu(ukanus peakuuid: peaklud COCAMHEHUS, PEaKIMH Pas3IOKEeHUs, pEaKIUU
3aMeIleHUs], peakuud OOMeHa, H5K30- U HHAOTEPMHUYECKUE PEAKIUHU, TEIIOBOI
adexT peakiuu, SAPO aToma, ICKTPOHHBIM CJIOM aToMa, aTOMHasi OpOUTAIIb,
paguyc aToma, XMMHUYECKas CBsI3b, MOJISIpHAs M HEMOJSpHas KOBAJCHTHAsS CBS3b,
WOHHas CBA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J0JIsl BEIECTBA (IIPOLICHTHAS
KOHLIEHTpAaI|sl) B pacTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH U MPUMEHSTh 3TH
MOHSATHS TIPU ONMCAHUU BEILIECTB U UX MPEBPALICHUN;

® UCIOJIb30BAaTh XMMHMYECKYIO CHUMBOJIUKY [UJISi COCTaBlieHUsT (OpMyJd BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

® ONpeNEeNsTh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSIX, CTENEHb
OKHUCJICHHUSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX, MPUHAIJIC)KHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCy COEIUHEHUN Mo ¢opMynaM, BUJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSIX;

e packpsiBaTh cMmbica [lepuoanueckoro 3akoHa J[. . MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX



nosioxkeHus: B lleproguyeckoil cucreme, 3aKOHOB COXPAaHEHHsSI MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaipo;

® ONUCHIBATh W XapakTepu3oBaTh TabmuuHylo Qopmy Illepuoanyeckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: Pa3jIMyaTh MOHSATHS «rJIaBHas noArpynna (A-rpymma)» u
«mobounast moarpymnmna (b-rpymma)», Manbie M OONbIINE MEPUOJBI, COOTHOCHUTH
0003HaYeHUsA, KOTOphIe UMEIOTCs B Tabnuie «llepuonnyeckas cuctemMa XUMAYECKUX
anemenToB 1. . Menaeneesa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX DSJIEMEHTOB (COCTaB W 3aps] sapa, OOLIEe YHUCIO 3JIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

® KJacCH(PHUIIMPOBATh  XUMHYECKHE  JJIEMEHThl, HEOPraHWYECKHE  BEIECTBa,
XUMHUYECKHE peakluuy (IO YHUCIY M COCTAaBY yYaCTBYIOIIMX B PEAKLMH BEIIECTB, IO
TeroBoMy 3G (heKTy);

® XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB Pa3TUUYHBIX
KJIACCOB, TOJATBEpXAasi OINHCAHME [PUMEpPAaMU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL;

® [IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILIECHUN B PA3JINYHBIX YCIOBUSAX;

® BBIYUCISATH OTHOCHTEIBHYIO MOJIEKYJSIPHYI0O U MOJIIPHYKO MacChl BELIECTB,
MacCOBYIO JOJIF0 XUMUYECKOT0 AJIEMEHTA MO (hOpMyJie COETUHEHHUSI, MACCOBYIO JTOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEAKIUY;

® [IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON JAEATEIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 00001IEHNE, CUCTEMATU3ALINIO, KIaCCU(UKALINIO, BBISIBJICHUE IPUUYNHHO-
CJIIEICTBEHHBIX CBSI3€M — JUIA U3YYEHHsI CBOWCTB BEIIECTB M XMMHMUYECKUX PEAKLUU,
€CTECTBEHHO-HAYYHbIE  METOJAbl  MO3HaHUS —  HaOJMIOJEHHE, HU3MEpPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

e (CJel0oBaTh MpaBWIaM [OJb30BAHUSA XUMHUYECKOHM TOCYJOM M Ja00paTOPHBIM
00OpyZOBaHUEM, a TaKXKe MpaBUjiaM OOpallleHUs] C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMUA TIO  BBINOJHEHUIO J1a00OpPATOPHBIX XHMMHYECKHUX ONBITOB IO
MONy4YCHHUIO M COOMPAHHIO ra3000pasHBIX BEIIECTB (BOZOPOAA M KHCIOPOJa),
MPUTOTOBJICHUIO PACTBOPOB C OMNPEACNIEHHOW MacCOBOM J0Jeil pacTBOPEHHOIO
BEIIECTBA, IJJAHUPOBaTh M  MPOBOJUTH XUMHUYECKHE OKCHEPUMEHTHI IO
pPacno3HaBaHMUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB (JAKMYC,
(beHondTanenH, METUIOPAHK U IpyTHUE).

K koHy 00yueHus B 9 Kjacce npeaMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI

OTpaxaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSA YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHI: XUMUYECKUI AJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHUOH, IMPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl peaKius,
XUMHUYECKasl CBS3b, TEIJIOBOM 3(PhEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOD,
ANEKTPOJUTHI, HEINEKTPOJUTHI, JICKTPOJUTHYECKAs JTUCCOLMAIUS, PEaKIUU
MOHHOTO OOMeHa, KaTalu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIe peakliu, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, OKUCIHUTEID,
BOCCTAHOBUTENb, OKHCIEHME M BOCCTAaHOBJICHHE, aJUIOTpONus, amM(pOTEPHOCTD,
XUMUYECKas CBsI3b (KOBaJ€eHTHasi, HOHHAs, MeTaJulMuecKas), KpucTajuiMuecKas
pemeéTKa, KOppo3usi METAJIIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakiuu, NpeaesIbHO
nonyctumas konuentpauus 11K BemecTsa;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U MPUMEHSTh 3TH
MOHSATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN;

® UCIOJIb30BAaTh XMMHMYECKYIO CHUMBOJIUKY [UJISi COCTaBlieHUsT (OpMyJd BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

® OIpeAensaTh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHUMHYECKHX OJJIEMEHTOB B
COEIMHEHUAX PA3IUYHOIO COCTABA, NMPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy COEIUMHEHUN 1o GopMyiaM, BUJI XMMUYECKOHN CBsI3U (KOBaJICHTHAsl, MOHHAS,
METaJUInYecKasi) B HEOPraHMYECKUX COEIUMHEHHUAX, 3apsij HOHA MO XHUMHYECKOU
(opmyrie, xapaKkTep Cpejibl B BOJHBIX PaCTBOPAX HEOPraHWYECKHUX COCHAMHCHUM, THIL
KPUCTAJUTNYECKON PEIIETKN KOHKPETHOT'O BEILIECTBA;



packpeiBath  cmbicn  Ilepumommueckoro 3akona J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHE: OIHCHIBATH M XapaKTEpU30BaTh TAOIUUHYIO
dopmy llepuonnyeckoil CHUCTEMBI XMMHYECKHX JJIEMEHTOB: pa3inyaTh MOHSITHS
«rnaBHas noArpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnma)», manbie u
OOJBIIME EPUOJIBI, COOTHOCUTh 0003HAYEHUSI, KOTOPHIE UMEIOTCS B IEPUOANYECKOM
TabNIuIe, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHUYECKHUX
AJIIEMEHTOB (COCTaB U 3apAJl A1pa, OOIIEe YUCIIO JIEKTPOHOB U PACIIPEAEIICHHE HX IO
AIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB
AJIIEMEHTOB U UX COCAMHEHUH B Mpeenax MajblX NEPHOOB U TNIABHBIX MOJATPYIII C
Y4ETOM CTPOCHUSA UX aTOMOB;

KJIaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHThI, = HEOPTaHWYECKHUE  BEIECTBa,
XUMHUYECKHE peaklny (IO YHUCIY U COCTAaBY YyYaCTBYIOIIMX B PEAKLHH BEIIECTB, 11O
TeIIoBoMy d3(deKTy, 10 H3MEHCHHUIO CTCMEeHEeH OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOLIME M CHeIU(UUECKUe XHUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEUIECTB, MOATBEPKIAsl ONMMCAHNE MPUMEPAMU MOJIEKYISIPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTABJISITh YPABHEHUS SJIEKTPOJMTHYECKOW AUCCOLMALMHM KHCIIOT, LIENOYEHd H
COJIEH, TIOJIHBIE U COKpAIIEHHbIE YPABHEHUS! PEAKLUUi HOHHOTO OOMEHA, ypaBHEHUS
peakuuii, TOATBEPKIAIOIIMX CYIIECTBOBAHUE TE€HETHYECKOW CBA3UM  MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH MOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajiaHca ATHX PeaKLnid;

MPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHUSI, BO3MOKHOCTH
POTEKaHUSI XMMUYECKUX MPEBPAIICHUI B pa3IMUHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYI0 MOJEKYJSIPHYI0 W MOJIIPHYKO MacChl BELIECTB,
MacCCOBYIO JOJIF0 XUMUYECKOT0 IeMEHTA MO (pOopMyJie COETMHEHHMSI, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;
coONI0aTh MpaBWJia MOJb30BAHMS XUMHUYECKOHM TMOCyIoM H J1a00paTOpHBIM
o0OpyZOoBaHUEM, a TaK)Ke MpaBuiia OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSMUA TIO BBINOJHEHUIO J1a00OpPAaTOPHBIX XHMMHYECKHMX ONBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOTO ra3a);
IPOBOJUTh pPEAKUUHU, MOJATBEPKAAIONIME KAYECTBEHHBIM COCTAaB Pa3IUYHBIX
BEILECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OPOMHUJ-, MOAM]I-, KapOOHAT-,
docdar-, cunmkar-, cyiabdar-, THIPOKCUA-UOHBI, KAaTHUOHbI AMMOHHUSI U HOHBI
U3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIECTB;

IPUMEHSATH OCHOBHBIEC ONEPALMHA MBICIUTEIbHON JESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000ULIEHUE, CHCTEMATHU3alMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl U3YYECHHUsI CBOWCTB BEIUECTB U XMUMHUYECKUX PEaKLHM, €CTECTBEHHO-
Hay4yHblE METOAbl TO3HAHWS — HAOMIOACHUE, H3MEpPEHUue, MOACIUPOBAHUE,
HKCIIEPUMEHT (pEaJIbHbII U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosmnuecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl K I DUIEKTPOHHRIE (HPPOBHIC)
n/n pa porp Bcero OHTPOTBHLIC paxrTiec o0pa3oBaTe/ibHbIE PECYPCHI
padoThI KHe padoThl
Pa3nea 1. [lepBoHayaibHbIe XUMHYECKHE MOHATHS
11 XuMust — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 2 bubnmoreka [JOK
' MPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c¢
bubmuorexa [JOK
1.2 BemiecTBa 1 XuMuU4yecKkue peakiuu 15 1 https://m.edsoo. ru/7f41837¢
Wroro mo pazneny 20
Pa3nes 2. Ba:kHelilmme npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
bu6mmoreka [IOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
2.2 Bonopoa.IlonsiTie o kucnoTax u comsix 8 1 hitps://m.edso0.ru/7f41837¢
bubmuorexa [JOK
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMIX 5 1 1 hitps://m.edsoo. ru/7f41837¢
. bubnuotexa [JOK
2.4 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEINHEHUN 11 1 1 https://m.edsoo. ru/7f41837¢
Hroro no paszneny 30

Pa3nea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema XUMH

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PCAKIHUHU

yecknx djieMeHTOB JI. U. MenneneeBa. Ctpoenne aToMoB. XHMHYECKasi CBSA3b.

[Tepuonnueckuii 3akoH u [leprnonnueckas

3.1 cucTeMa XMMU4YecKux anemMeHToB . U 7 Eubmorexa IIOK
' T https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHne aToma
39 Xumudeckas cBsi3b. OKHCIUTEILHO- 8 1 bubmuorexa [JOK
' BOCCTAHOBHUTEJILHBIE PEAKIUN https://m.edsoo.ru/7f41837c¢
bu6mmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmnorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
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9 KUIIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI I JJEKTPOHHEIE (HPPOBLIC)
n/n pasi porp Bcero Kourpoasnrie paKTiiec o0pa3oBaTe/ibHbIE PECYPCHI
padoThI KHe padoThl
Pa3znes 1. BenecTBO M XUMHYeCKHE PeaKkIun
11 [ToBTOpeHue u yriaydieHne 3HaHUH OCHOBHBIX 5 1 bubnmoreka [JOK
' pazzienioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [HOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs AUCCOLMAIUA. XUMUYECKUE 8 1 1 bubnmoreka [JOK
' peakIuu B pacTBOpPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTa/uibl M HX cOeIMHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUECKUX SJIEMEHTOB 4 1 bubnnoreka [JOK
' VIIA-rpynnel. ["asnorensl https://m.edsoo.ru/7f41a636
29 OO01mas XxapakTepUCTHKAa XUMUYECKUX IIIEMEHTOB 6 bubnuorexa [JOK
' VIA-rpynnel. Cepa u €€ coeluHeHus https://m.edsoo.ru/7f41a636
23 OO0m1as xapakTepuCcTUKa XUMHUYECKUX 3JIEMEHTOB 7 1 bubnunoreka [JOK
' VA-rpynnsl. A30T, pocdop 1 uX COeMHEHUS https://m.edsoo.ru/7f41a636
o | Sopam e e e | 1 , | B oK
' PYIIIBL. PO KD https://m.edsoo.ru/7f41a636
COEIMHEHUS
Wroro no pazneny 25
Pasnen 3. MeTausibl U MX COeIMHEHUS
. bu6mmoreka [JOK
3.1 Obmpae cROHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmorexa [IOK
3.2 Baxueiiine MeTanibl U UX COETUHEHUS 16 1 2 hitps://m.edsoo.ru/7f41a636
Wroro o pasneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
4.1 BemecTBa 1 MmaTepuaisl B KU3HU YEJIOBEKA 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
Wroro no pazpeny 3
PesepBHOE BpeMms 3 bubmorexa LIOK

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

8 KIIACC
DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Bcero
n/n Hara o0pa3oBaTe/bHbIE
4acoB
pecypcbl
[Ipenmer xumuun. Ponp XxuMuu B xKU3HU YyenoBeka. Tena u Bubmiorexa LIOK
1 1 https://m.edsoo.ru/ff0
BelIeCcTBa 4210C
but6mmoreka [IOK
2 [TonsTHe 0 METO/IaX O3HAHUS B XUMUU 1 https://m.edsoo.ru/ff0
d227e
[Ipaktuueckas padota Ne 1 «IIpaBuiia paboTsl B bubnnoreka [JOK
3 nabopaTopuu U IPUEMBI 0OpaILIEHUsI ¢ Ta00PATOPHBIM 1 https://m.edsoo.ru/ff0
000pyT0BaHHEM d23dc
Yucrtele BemecTBa u cMecu. CriocoObl pa3aeneHust Bubmuzorexa OK
4 . 1 https://m.edsoo.ru/ff0
cMmecen d26ca
. bubnunoreka LIOK
5 [IpakTuueckas padbora Ne 2 «Pﬂawenemae cmeceit (Ha 1 httos://m.edsoo.ru/ffo
pUMepe OYUCTKU TTOBAPEHHON COJIN)» 1288
bubnuoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ffo
d2a6¢
XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUECKUX bubnmorexa LIOK
7 1 https://m.edsoo.ru/ff0
3JIEMEHTOB 42be8
bu6nmorexa LIOK
8 [IpocTeie 1 cnoxHbBIE BeLleCTBa 1 https://m.edsoo.ru/ff0
d2a6¢
bu6anoreka LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 https://m.edsoo.ru/ffo
d2d50
but6mmorekxa [IOK
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas
10 1 https://m.edsoo.ru/ff0
dopmyna. BaleHTHOCTh aTOMOB XUMHYECKHX DJIEMEHTOB 12630
OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS Bubmorexa OK
11 ' 1 https://m.edsoo.ru/ff0
MOJIEKYJIIpHAst Macca 1323¢
but6mmorexa [IOK
12 MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH 1 https://m.edsoo.ru/ffo
d350c
bubnunorexa LIOK
13 KonuyectBo BemecTBa. Moabs. MosnsipHas Macca 1 https://m.edsoo.ru/ff0
d5230
Du3nyeCcKre U XUMAYECKUE ABICHUA. XUMUYECKas Brbmrorexa LIOK
14 1 https://m.edsoo.ru/ff0
peaKiui d37fa
but6mmoreka [IOK
15 [Tpu3HaKky ¥ yCIOBUS MPOTEKAHUS XUMUYECKUX PEaKITui 1 https://m.edsoo.ru/ff0
d3alé
16 3aKOH COXpaHEHUs] MaCChl BEIIECTB. XUMUUYECKHE 1 bubmmorexa [JOK
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ypaBHEHUS

https://m.edsoo.ru/ff0
d3b88

Brrancnenms KOJIM4YECTBA, MaCChbl BE€IICCTBA I10

but6mmoreka [IOK

17 . https://m.edsoo.ru/ffo
YpaBHEHUSM XUMUYECKHUX PEaKLUn 45708
18 Knaccudukanus XuMHYeCKUX peakiuii (COeTMHCHHSI, ﬁ;ggﬁ%f:g:oggjlfﬁ 0
pasloKeHUs, 3aMeleHUs, 0OOMEHA) 4334
but6mmoreka [IOK
19 O0o01IeHre U cHCTeMaTU3alus 3HaHUH https://m.edsoo.ru/ff0
d40c4
20 )If;ﬁ;ﬂgg;ﬁgﬂpg:ﬁg;i )J:fgl o TeMe «BemiecTBa u ﬁgggzafzgsogﬁ}fﬁo
d4290
21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon — ﬁgggﬁ?;:ggogroulfﬁ 0
3JIEMEHT M MpOCcTOoe BemiecTBo. O30H 4448¢
@ . bubnuorexa [JOK
W3UYECKHE U XUMHYECKUE CBOMCTBA KHCIIOPOa
22 https://m.edsoo.ru/ff0
(peakiuu okucieHus, roperue). [lonsarue 06 okcumax 44614
bubmnoreka IIOK
23 Crioco0sI MOTy9eHUs KHCIIOPO/1a B JIA00PATOPUU U https://m.edsoo. ru/ffo
poMbINIUICHHOCTH. [IpuMeHeHne Kuciopoia 44974
TennoBoi 3 PeKT XMMUIECKOHN peaKIuu, TIOHITHE O bubnuorexa [IOK
24 TEPMOXMMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0
OHJIOTEPMHUYECKUX PEAKIUAX d4790
o5 TomnuBo (He(dTh, Yroiab U MeTaH). 3arpsi3HeHHe BO3/1yXa, Egggﬁ%?:gsoggffﬁo
CIOCOOBI €ro MpeAoTBpalleHUs d4cda
26 [IpakTuueckas padora Ne 3 mo Teme «HOJ‘I}/"ICHI/IC u Egggﬁ%?:gsoggffﬁo
coOupaHue KUCIOPO/Ia, U3YUCHHE €T0 CBOMCTBY» 14362
o bu6anoreka LIOK
27 Bonopoa — snemeHT u npocroe BemecTBo. Haxoxnenue hitos://m.edsoo.ru/ffo
B [IPUPOJIE 44ddo
28 ld_inmqecxne 1 XMMHYECKHE CBOMCTBA BOJOPO/A. Egggﬁ%fg?ogglfﬁo
pUMEHEHHE BOJIOpoa 44ddo
but6mmorexa [IOK
29 [ToHsiTHE O KUCIIOTAX U COMAX https://m.edsoo.ru/ffo
d50d2
bubnunorexa LIOK
30 Crioco0sI MOJTydeHUs BOAOPO/Ia B TAOOPaTOPHH https://m.edsoo.ru/ff0
d4ddo
31 [IpakTuyeckas padora Ne 4 o teme «HOin‘-IQHPIC u E;Iggzgﬁa{?ogg}fﬁ 0
cobupaHue BOJOpOa, U3yUYeHHUE €r0 CBOMCTBY 4442
but6mmoreka [IOK
32 MounsipHbIii 00bEM Ta30B. 3aK0H ABOTaIpO https://m.edsoo.ru/ff0
d542e
33 Brruncienusa o0b€Ma, KOJIHYECTBA BEIECTBA ra3a 10 €ro E:tlggﬁ:::g?ogg}fﬁ 0

U3BECTHOMY KOJIMUYECTBY BEILIECTBA MWK 00BEMY

d55a0
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https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

Brruncnenust 00bEMOB ra30B 110 ypaBHEHHUIO PEaKIMK Ha

but6mmoreka [IOK

34 N . https://m.edsoo.ru/ff0
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH ra30B 45708
bubnunoreka LIOK
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA BObBI https://m.edsoo.ru/ff0
d587a
but6mmoreka [IOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 MHIMKATOpPAX https://m.edsoo.ru/ff0
d59%e2
Bopa kxak pactBopurens. HacbllieHHble u bubnuorexa LIOK
37 HEHACBIILIEHHBIE pacTBOPbL. MaccoBasi J10Jisl BELIECTBA B https://m.edsoo.ru/ff0
pacTBope d5b40
[IpakTuyeckas padora Ne 5 mo teme «lIpurotoBienue bu6nuorexa LIOK
38 PacTBOPOB € ONpEAEIEHHON MacCOBOM J0JIei https://m.edsoo.ru/ffo
pacTBOPEHHOTO BELIECTBA dSeba
bubnunoreka LIOK
02 K .B .
39 KonTponasnas padora Ne2 no teme «Kucnopoa. Bonopon httos://m.edsoo.ru/ffo
Bona» d6342
bubnunorexka LIOK
40 Oxkcuppl: cocTaB, KiacCu(UKAINS, HOMCHKIIATypa https://m.edsoo.ru/ff0
d664e
[TonydyeHnue u XUMHUYECKUE CBOMCTBA KUCIOTHBIX Bubmiorexa OK
41 i ’ https://m.edsoo.ru/ff0
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB 46646
bu6anoreka LIOK
42 OcHoBaHHUsI: COCTaB, Ki1accu(UKaIys, HOMEHKIATypa https://m.edsoo.ru/ff0
d67ca
bu6nunorexa LIOK
43 [Tonyuenne n XuMu4eCKHEe CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/ffo
dé67ca
bu6anoreka LIOK
44 Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa https://m.edsoo.ru/ffo
dfee2
bu6anoreka LIOK
45 [Tonyuenne n XMMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ffo
dfee2
Conu (cpenHue): HOMEHKIIATypa, COCOObI OMyUeHUs Bubmorexa LOK
46 P . ypa, i ’ https://m.edsoo.ru/00a
XUMHUYECKHUE CBOMCTBA 49474
[IpakTuueckas padbora Ne 6. Pemenue bu6muoreka [JOK
47 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTMHEHUI dob7c
I'eneTnyeckas cBsI3b MKy KIacCaMH HEOPTAaHUIECKUX bubmorexa LJOK
48 . https://m.edsoo.ru/00a
COETMHEHU I 49350
bubnunoreka LIOK
49 O06o00611eHre U cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00a
d9cb2
50 Kontponbnas padora Ne3 novT"eMe "OCHOBHBIE KJIACCHI E;Igf%ggsogg/{o 0a
HEOPraHUYECKUX COCAMHEHUI 49014
51 [TepBble MOMBITKU KJIacCUPUKAIIIN XUMUYECKIX bubnmoreka [JOK

ajieMeHToB. IloHsATHE O rpymnmnax CXOAHbIX 3JICMCHTOB

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



https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

doffa
[lepronnueckuii 3akoH u [lepuoanueckas cucrema Bubmzorexa IOK

52 1 https://m.edsoo.ru/00a
xuMu4ueckux djemenToB 1. Y. Menaeneena 4ab2c

bubnunorexa LIOK

53 [lepuoapl, rpynmnsl, OATPYIIIBI 1 https://m.edsoo.ru/00a

da52c
but6mmoreka [IOK

54 Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M30TorbI 1 https://m.edsoo.ru/00a

da342
C bubnuorexa [JOK
TPOCHHUE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB )

55 . 1 https://m.edsoo.ru/00a
ITepuoauueckoii cucremsl . 1. MenneneeBa 4abbe
XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA 10 €Tr0 bubnuorexa [IOK

56 nonoxxeHuto B [lepuoaunueckoii cucreme /. 1. 1 https://m.edsoo.ru/00a
MengeneeBa da824
3unauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU bubnuoreka [JOK

S7 u npaktuku. J[. 1. MenaeneeB — y4€HbIN, Ie1aror u 1 https://m.edsoo.ru/00a
rpak1aHuH da96e
DIIEKTPOOTPUIIATEITLHOCTh aTOMOB XUMHUYECKHUX Bubmorexa LIOK

58 1 https://m.edso00.ru/00a
AJICMEHTOB daabs

bubnunoreka LIOK
59 HMonHas xumudeckas CBI3b 1 https://m.edsoo.ru/00a

dac34

bu6anoreka LIOK

60 KoBaneHTHas moysipHas XUMAYECKas CBS3b 1 https://m.edsoo.ru/00a

daab8
bu6nmorexa LIOK

61 KoBanenTHast HenossipHasi XUMHUYECKasi CBA3b 1 https://m.edsoo.ru/00a

daab9
bu6anoreka LIOK

62 CreneHp OKHUCIICHUS 1 https://m.edsoo.ru/00a

dae28
bubnunorexa LIOK

63 OKHCITUTEIIEHO-BOCCTAaHOBHTEIBHBIC PEAKITHH 1 https://m.edsoo.ru/00a

db076
but6mmorexa [IOK

64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 https://m.edsoo.ru/00a

db076
but6mmorexa [IOK

65 Kontponbnas padota Ne4 o reme «CtpoeHue aToma. 1 hitps://m.edsoo.ru/00a
XuMHYecKas CBSI3b»

db486
bubnunorexa LIOK

66 O0o001IcHNEe U CHCTEMAaTH3alKs 3HaAHUH 1 https://m.edsoo.ru/00a

db33c
but6mmoreka [IOK

67 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 1 https://m.edso0o.ru/00a

d9ch2
bubnunoreka LIOK

68 O06o0mIcHNEe U CHCTEMAaTH3alKs 3HAHUH 1 https://m.edsoo.ru/ff0

d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KUIACC

JJIeKTPOHHbIE
Ne uudposeie
n/n Tema ypoka Bcero Aata oOpa3oBaTe/ibHbIE
pecypchl
n . bubmuoreka [JOK
epuoauyeckuii 3akoH. [lepuoauyeckas cucrema ]

1 1 https://m.edsoo.ru/00a
xumMuueckux dyemenToB . . MenaeneeBa db59e
3 o bu6mmoreka [IOK

AKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB XUMHUYECKUX )

2 N 1 https://m.edsoo.ru/00a
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB 1b6b6
Knaccudukanmst 1 HOMEHKJIaTypa HEOPTaHHYECKUX Bubmzorexa LIOK

3 P p 1 https://m.edsoo.ru/00a
BEIIESCTB db7e2
Buapl XuMu4eckoi CBA3M M TUITHI KPUCTAJUTMUECKUX Bubmiorexa ITOK

4 . 1 https://m.edso0.ru/00a
peméToOK dback

5 Kontposbnas padora Nel o reme «IloBTOpeHue u 1
yrayOieHne 3HaHUH OCHOBHBIX pa3ziesioB Kypca 8 Kiiaccay
Krnaccudukanus XHMHYECKAX pEaKIUi 10 Pa3IHIHbIM Bubmiorexa IJOK

6 1 https://m.edsoo.ru/00a
MIpU3HAKaM dbcbo
IToHsTHE O CKOPOCTH XUMHYECKOM peakiuu. IloHsaTHE O Bubmzorexa LIOK

7 p p ’ 1 https://m.edsoo.ru/00a
TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIUSIX dbeoa
[TonsiTne 0 xuMuueckoM paBHOBecUH. DaAKTOPHI, bubmuorexa [JOK

8 BIIUAIOIINE HA CKOPOCTh XUMUUECKOU peaKLuy U 1 https://m.edsoo.ru/00a
MOJIOKEHNE XUMHUYECKOTO PABHOBECHS dc28c

bu6mmoreka [IOK
9 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 https://m.edsoo.ru/00a
dcade
Teopus snekTpouTUUEeCKON nucconnanuu. CHIbHEBIC U Bubmiorexa IJOK
10 cnagme :meKTp UL ' 1 https://m.edsoo.ru/00a
P dcd68
bu6mmoreka [JOK
11 HonHble ypaBHEHMSI peaKkLuii 1 https://m.edsoo.ru/00a
dd448
X . N bu6mmorexa [IOK
MMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUI B CBETE

12 . . 1 https://m.edsoo.ru/00a
MPEJICTAaBICHUA 00 AIEKTPOIUTUIECKON TUCCOITUAITTT 4d5d8
XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUI 00 Bubmzorexa LIOK

13 . p 1 https://m.edsoo.ru/00a
AIEKTPOIUTUUECKON JUCCOIHAIIHI 4d8b?

bu6mmoreka [IOK
14 [TonsiTue o rugponuse comneit 1 https://m.edsoo.ru/00a

dd9d4

bu6mmoreka [IOK

15 O0001eHre U cUCTEMAaTU3ALNS 3HAHUI 1 https://m.edsoo.ru/00a

ddd12
Bbub6mmoreka [JOK
IT abora Ne 1. «Pemenne
16 paxTirieckas padora N HHeHH 1 https://m.edsoo.ru/00a

OKCIICPUMCHTAJIBHBIX 3ada4»

ddbfa
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https://m.edsoo.ru/00adcade
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KonTtponbnast pabota No2 mo Teme «JaeKTpouTHIecKast

bub6mmoreka [IOK

17 https://m.edsoo.ru/00a
Jauccoruanus. XMMAYECKHe PEeakiiui B paCTBOPaX» ddeco
bubmuoreka [JOK
. X
18 061{1351 XapaKTepUCTHKA raJOreHOB. XUMUYECKHE hitps://m.edsoo.ru/00a
CBOIICTBa Ha mpUMepe XJIopa ddfe2
Xnoposogopoa. CossiHas KUCIOTa, XMMUYECKHE Eubmaorexa IOK
19 P PO ’ https://m.edsoo.ru/00a
CBOMCTBA, MOJIyYEHUE, MPUMEHEHUE 4e104
bubmuoreka [JOK
IT 02 I1
20 paKTH4eCcKas pabota Ne 2 o Teme «llonyyenne hitps://m.edsoo.ru/00a
COJISTHOM KHUCIIOTBI, U3y4eHUE €€ CBONCTBY 10348
21 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIHM, ecliu EgngSnngsog(r?ﬁ) 0a
OJIMH U3 PEareHTOB JIaH B U30BITKE 10488
bubmuorexa [JOK
22 OO61mas xapakTepucTika 3JeMeHTOB VIA-rpymisl https://m.edsoo.ru/00a
de64a
bu6mmoreka [IOK
A .H
23 .:HJIOTPOHHBIGUMO[II/IQ)I/IKEIHI/II/I cepbl. Haxoxpenne ceprt 1 hitos://m.edsoo.ru/00a
e€ coeIMHEeHHI B MPUpPOAe. XUMUYECKHE CBONCTBA CEPhI Je64a
CepoBoaopoi, cTpoeHue, (pu3nuecKue U XUMUYECKUe bubmiorexa [OK
24 P PO, 1P ’ https://m.edsoo.ru/00a
CBOMCTBa 46802
bu6mmorexa [IOK
o5 OKcubl cepsbl. Cpraﬂ KHUCJIOTa, GPU3HYECKUE U https://m.edsoo.ru/00a
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE Jea28
XUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
HpOMLIHJJ'IeHle)FO croco6a MmoyuyeHus: CEpHOM KUCIOTHI. bubmorexa [JOK
26 . https://m.edsoo.ru/00a
XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl Jec8a
COEIMHEHUSIMU CEPbI —
bu6mmoreka [JOK
27 BrlunciieHre MaccoBOM 1011 BBIXOAA IPOAYKTA PEAKLIMU https://m.edsoo.ru/00a
dec8a
OO61mas xapakTepuCcTHKa 3J1eMeHTOB VA-Tpynnbl. A30T, bubnmoreka [IOK
28 pacmpocTpaHeHHe B pUpoe, GU3NIecKre U XUMUYECKUe https://m.edsoo.ru/00a
CBOICTBA deeab
AmMMmuak, ero Gu3nYecKue 1 XUMUIECKHUE CBONCTBA, bubmiorexa HOK
29 https://m.edsoo.ru/00a
MOJIYYeHUE U PUMEHEHHE 4f004
bu6mmoreka [JOK
IT ° I1
30 pakTHueckas padora Ne 3 1o Teme «llomyeHne https://m.edsoo.ru/00a
aMMHaKa, H3y4eHHE €T0 CBOMCTRBY 4180
A3oTHas KucaoTa, €€ GU3NIECKue U XUMUIECKHE bubmorexa [JOK
31 cBONCTE https://m.edsoo.ru/00a
df306
Hcnonp30BaHrE HUTPATOB U COJIEH AMMOHHUSA B KAUECTBE bubmmoreka [JOK
32 MUHEPaIbHBIX yI0OpeHHH. XMMHUYECKOE 3arps3HEeHNe https://m.edsoo.ru/00a
OKPY’KaIoIIeH cpeibl COEAMHEHUSIMU a30Ta df518
bubmuoreka [JOK
o .
33 ocop. Okcun dpocdopa (V) qu)OC(bopHaﬁ KHCIIOTA, hitos://m.edsoo.ru/00a
buznyecKkrue 1 XuMUYEeCKHe CBONCTBA, MOTyYeHHE 1683
34 Hcnons3oBanue ¢pocdaroB B Ka4eCTBE MUHEPAIBHBIX bubmmoreka [JOK
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https://m.edsoo.ru/00adf68a

ynoOpeHuit. 3arpsi3HeHHe MPUPOIHON cpebl hocharamu

https://m.edsoo.ru/00a
dfc20

Yrnepon, pacnpocTpaHEeHUE B IPUPOJE, pusndeckue u

bub6mmoreka [IOK

35 . https://m.edsoo.ru/00a
XUMHUYECKHE CBONCTBA
dfd9c
Oxcuzpl yraeposa, ux (pusnuecKkue u XuMHUIEeCKre bu6nuoreka [IOK
36 CBOMCTBA. DKOJIOTHYECKHUE TTPOOIIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00a
okcusom yriepoaa (IV) dfebe
bubmuoreka [JOK
37 VYrosnbHasg KUCaoTa u €€ Cou https://m.edsoo.ru/00a
e006¢
[Ipaktrueckas padora Ne 4 mo teme "[lonmydenne bubnmoreka [JOK
38 yraekucioro ra3a. KadectBennas peakius Ha KapOOHAT- https://m.edsoo.ru/00a
HOH" e027e
[TepBoHavabHBIC TOHATUS 00 OPraHUYECKHUX BEIIECTBAX bubmiorexa [OK
39 po COCIIHEHISX VIIEDOLa p https://m.edsoo.ru/00a
KaK 1l yraepon e054e
bubmuorexa [JOK
40 KpemHuuii u ero coequHeHus https://m.edsoo.ru/00a
€080a
[Tpaktuyeckas padora Ne 5. Pemenue bubmmoreka [IOK
41 SKCIIEpMMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxkHenue https://m.edsoo.ru/00a
HEMETAJJIBl U UX COCTMHECHUSI e0bf2
. bu6mmoreka [IOK
K ast pabota Ne3 o Teme «Baxxne e
42 OHTPOJILHAA paboT 11O TeM FRHCHITT https://m.edsoo.ru/00a
HEMETAJUIBl U KX COCTUHEHHSI
e0el8
OO01mmas xapakTepuCTHKa XUMUYECKUX SJIEMEHTOB —
. P P bubnuorexa [JOK
MeTaJJIOB. MeTaJTndecKasi CBsI3b U METaJUTHYSCKast
43 N . https://m.edsoo.ru/00a
KpUCTaJTMYecKast pemérka. Gu3ndeckue cBoicTBa 01036
METAJIJIOB -
. N bu6mmoreka [IOK
XVWMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUICCKUI
44 4 METALIOR https://m.edsoo.ru/00a
P HAMIPSDKEHUN Me 0 01156
O6mmue criocoOb! moay4yeHus: MeTauioB. CIIaBbL. bubmuoreka [JOK
45 Beruncienys no ypaBHEHUAM XUMHAYECKUX PEaKLIUN, €CIIU https://m.edsoo.ru/00a
OJIMH U3 PEareHTOB COACPIKHUT MPUMECH e1156
bu6mmoreka [JOK
46 [TonsiTHE O KOPPO3UU METATIIOB https://m.edsoo.ru/00a
el1278
bu6mmorexa [IOK
47 IllenouHbIe METATIIBI https://m.edsoo.ru/00a
e14b2
bu6mmorexa [IOK
48 OKCHUJIBI M TUAPOKCUBI HATPUS U KAJIHS https://m.edsoo.ru/00a
e14b2
bubmuoreka [JOK
49 [[lenoyHo3eMeNbHBIE METATIIBI — KAIBIIUA M MarHUi https://m.edsoo.ru/00a
e15e8
bu6mmoreka [IOK
50 BaxkHeiime coequHEeHNs KalbIUs https://m.edsoo.ru/00a
e15e8
51 O060011eHNe U CHCTeMaTU3alus 3HaHU!
52 JKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS bubnmoreka [JOK
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https://m.edsoo.ru/00a
€1886

ITpakTrueckas padora Ne 6 mo Teme "JKECTKOCTH BOABI U

bub6mmoreka [IOK

53 .. " 1 https://m.edsoo.ru/00a
METOJIbI €€ YCTPaHCHHUS 1368
bubmuoreka [JOK
54 ATIOMUHUT 1 https://m.edsoo.ru/00a
elc64d
bu6mmoreka [IOK
55 AmdoTepHbIe CBOICTBA OKCHA U THIPOKCH/IA 1 https://m.edsoo.ru/00a
elcbd
bu6mmoreka [IOK
56 Keneso 1 https://m.edsoo.ru/00a
£1d86
bu6mmoreka [IOK
S7 Oxkcuapl, Tuapokcuibl u conn xxenesa (I1I) u xenesza (I11) 1 https://m.edsoo.ru/00a
£35e6
58 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
[TpakTuueckas pabota Ne 7. Pemenue bubnunoreka [JOK
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 10 Teme «Baxueimme 1 https://m.edsoo.ru/00a
METaJUIBI U UX COSIMHCHUS e3de8
Brrunciienns o ypaBHEHHUSIM XUMHAYECKUX PEaKIIMi, €CIIN
OJIMH M3 peareHT(})lll: JIaH B U30BITKE WU coILgpmHIi Brommozexa LIOK
60 . 1 https://m.edsoo.ru/00a
npuMecy. BeruncieHust MaccoBOM TOMU BBIXO0/1a 61750
OPOAYKTA PCAKIUH -
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 1
62 KonTponbnas padota Ne4 o reme «Baxuerinme 1
METaJUTbl U UX COCTUHEHUS
BemectBa 1 MaTepuansl B MOBCEAHEBHOMN KU3HU Bubmzorexa LIOK
63 1 https://m.edsoo.ru/00a
YyeioBeKa e3f50
bu6mmorexa [IOK
64 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN CPEBI 1 https://m.edsoo.ru/00a
e4270
bu6mmoreka [JOK
65 Posib XuMHM B pelIeHNUH IKOJIOTUYECKUX MPoOiIeM 1 https://m.edsoo.ru/00a
e4270
bu6mmoreka [JOK
66 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH 1 https://m.eds00.ru/00a
e0d0a
bu6mmorexa [IOK
67 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 https://m.edsoo.ru/00a
db33c
bu6mmoreka [JOK
68 O06o0menre u cucTeMaTr3aIus 3HaHUH 1 https://m.edsoo.ru/00a
d9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Xumus. 8 kiace: yue0. ais oomeodpazoBatenbHbiX yupexaenuit / O.C.
["abpuensn. - 3-¢ u3a., crpeoturr. - M.: Jlpoda, 2022. - 286 c.

Xumus. kmace: yued. mist oomeoopasoBaTenbHbIX yupexkaenuii / O.C.

["abpuensn. - 3-e uza., crpeortur. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Brenute

1. I'abpuensu O. C., Bockooboiinukosa H. I1., fmykoBa A. B. HactonbsHas
KHUTa yuurtensa. Xumus. 8 ki.: Mertoaundeckoe nmocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OINBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kimace / O. C. 'abpuensta. — M. : lIpoda, 2021. — 109.

4. T'abpuensn, O. C. Meronuueckoe nocooue k yueOnuky O. C. 'abpuensina
«Xumusy. 9 ximace / O. C. 'abpuensta. — M. : lIpoda, 2021. — 108.

5. Xumus : TexHosnoruueckue kaptel kK yueonuky O. C. 'abpuensina « Xumusl.
8 kyacey : metoauyeckoe nocodue / JI. M. Acanoa. — M. : JIpoda, 2020

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

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

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HMHTEPHET



Beenurtenannsiehttp:// www.chemnet.ru ['azera «Xumus» u CalT AJi yUuTEINs
«5l nny HA ypOK XUMUN»

http://him.1september.ru Enunas xomnexuus [1OP: [IpeameTHas xoyuteKmus
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctrecTBeHHO-Hay4YHBIE
sKcnepuMeHThl: Xxumusi. Kosmekuust Poccniickoro o0mieo0pa3oBaTenbHOro
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onumIinaga mKoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Oprannyeckasi XuMus: 3JICKTPOHHBIA YYCOHUK TSI
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIETK: XUMUS
http://www.chemistry.ru JluctaHuimoHHasi OIMMIHUAAA IO XUMUHU:

TEJIEKOMMYHHUKALIMOHHBII 00pa30BaTeIbHbIN MPOEKT
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