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HOACHUTEJBbHASA 3AIINCKA

[IporpaMma Mo XUMHM Ha YpOBHE OCHOBHOTO OOINEro oOpa3oBaHHs COCTABIICHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
obOpazoBanms, mpexacrtaBieHHbIx B PI'OC OO0, a Ttakxke Ha OCHOBe GenepabHOM pabodeit
pOrpaMMbl BOCIIUTAHHS M C Y4ETOM KOHICTILMHU IPEerojaBaHus y4yeOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparium.

[IporpamMma o xumuu Ja€T NpeAcTaBieHUE O LENIX, 00IIel cTpaTerul 00y4eHus, BOCITUTaHUS
U pa3BUTUs OOYyYalOIIMXCS CpeACTBaMU Yy4eOHOro mpeaMeTa, YCTaHaBIMBAaeT O00s3aTelbHOE
IIPEIMETHOE COZIEpKAHME, IIPELyCMaTPUBAET PACIIPEAEIECHUE €T0 M0 KJIaccaM U CTPYKTYPHUPOBAHUE I10
pazgenaM M TeMaM I[porpaMMbl IO XHWMHH, OINPEAENseT KOJUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKUA COJEP/KAHUSI, PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh U3YyYEHUSI XUMHH C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
0coOeHHOCTEeH 00y4aroImnXCs, ONPeesieT BO3MOXKHOCTH MpeaMeTa JUlsl peau3aliu TpeOOBaHMA K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTEeIbHON IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, a Takke TpeOOBaHWI K pe3ynbTaraM OOy4YeHHS XMMHH Ha ypOBHE LENeld H3yuyeHUus
MpeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOU JIEATEIHHOCTH OO0YYaIOLIErocsi Mo OCBOCHUIO
y4eOHOTO CO/IepIKaHMS.

3HaHME XUMHUU CIYKUT OCHOBOM Juisl (POPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MIPEJICTABJICHU O MaTepUaIbHOM EIMHCTBE MHpa, BAXHYIO POJb HUrparoT (GopMHUpyeMble XUMHUEH
MIPEJICTABJICHHUS] O B3aWMOIPEBPAILCHUSAX SHEPTUU U 00 SBONIOIUHU BEIIECTB B MPUPOJE, O MyTIX
pelieHus rio0aabHbIX MPoOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOMH,
MUIIEBOM 1 YKOJOTHYECKON 0€30MaCHOCTH, TPOOIIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alud BO3MOXKHOCTEH Ui camMopa3BUTUS M (QOPMHUPOBAHUS KYIbTYPHI
JUYIHOCTH, €€ 00IIel 1 (HyHKITMOHATLHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUpOBAaHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
HABBIKOB UX CaMOCTOSITEIbHON Y4eOHOU IesTeNbHOCTH, YKCIEPUMEHTANBHBIX U HCCIEeI0BATEbCKIX
yMeHUH, He0OXOAUMBIX KaK B TIOBCEHEBHOM KH3HM, TaK U B IPOPECCHOHATBHOMN NesATEIbHOCTH;

3HAKOMHUT CO CIieHu(UKON HaydHOTO MBIIIJIEHMS, 3aKJIabIBA€T OCHOBBI LI€JIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPUPOJBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TalloM B (POPMHpPOBAHUM €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O00yYaroIIuxcs;

CocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTMYECKOE 00pa30BaHUe 00ydaromnXCsl.

JlanHble HampaBieHUsT B OOY4YEHMHM XUMHH OOECHeunBaloTCs crneuu(pukond coaeprkaHus
y4eOHOro MpenMeTa, KOTOpBIM SBJISETCS MEAarornyeckd aJanTHPOBAaHHBIM OTpakeHUEM 0a30BOM
HayK{ XMMUU Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHHs OPHUEHTHPOBAH Ha OCBOEHUE
OOy4arolMMUCSI CUCTEMbl NEPBOHAYAJIBHBIX MMOHSATHH XWMHUH, OCHOB HEOPraHUYECKOH XHMHHU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPTraHNYECKON XUMHUH.

CrpykTypa cozepkaHust IporpaMmbl 10 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ m3ydyeHuro. CopepkaHMe CKIIAJIbIBA€TCSI U3 CHCTEMbI INMOHATHM O XMMHYECKOM DJIEMEHTE U
BEIIECTBE U CUCTEMbI MOHATUH 0 XUMUYeCKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpTraHU30BaHbI
[0 TMPHUHIMITY IOCIEI0BAaTEIbHOTO Pa3BUTH 3HAHUNA HA OCHOBE TEOPETUYECKHX MpeICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;



— IPEeCTaBICHUH 00 NMEKTPOTUTUICCKON AUCCOIUAIIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMUS pacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYECKH TIOJYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIbHO OT OAHOIO YPOBHSI K JAPYrOMY, BBIIIOJHSS
GbyHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

OcBoeHme MporpamMmbl 0 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHMIO MTPEJICTABICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAYYHOM KapTHUHBI MHpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOILIECHUS
K HAyYHOMY 3HAHMIO U METOJIaM ITO3HAaHMS B Hayke. 3yueHne XMMUU MPOUCXOAUT C MPUBICYECHHEM
3HaHUH U3 paHee U3YYEHHBIX YUEOHBIX peaMeToB: «OKpyxaromuii Mupy, «buosorus. 5—7 Kiacce» u
«®Dusuka. 7 Kimacey.

[Ipu u3yyeHMH XMMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3
KOMITOHEHTOB MUPOBOM KYJIbTYpBHI. 3a/iada y4yeOHOro mpeaMeTa COCTOUT B ()OPMUPOBAHUU CHCTEMBI
XUMHYECKUX 3HAHWA — BaXXKHEUIMX (HAKTOB, MOHITHHA, 3aKOHOB U TEOPETUYECKUX TOJOKEHUH,
JTOCTYIHBIX 0000IIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TO3HAHUs MPH U3YUYECHUHU BEIIECTB U XUMHUYECKHX PEaKIuii, B (POPMUPOBAHUU U PA3BUTHH
MO3HABATENIbHBIX YMEHHUH U UX IPUMEHEHHH B YUeOHO-TI03HABATEIHLHON U Y4eOHO-HCCIeI0BATEIbCKOM
NesITeTbHOCTH, OCBOCHHUH TPABUII OE30IIaCHOT0 OOpAIIeHus C BEIIECTBAMH B ITOBCETHEBHOMN JKU3HU.

[Ipy u3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHHsS Ba)KHOE 3HAYEHHUE
MPUOOPENU TaKue LT, KaK:

— (opMHUpOBaHHE HHTENIEKTYAIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaMO0Opa3oBaHMUIO,
COTPYJHHUYECTBY, CaMOCTOSTEIbHOMY IPHUHITHIO PEIICHUH, CIIOCOOHOM aganTUpoBaThCsl K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBlIGHHOCTh OOy4YeHUS] Ha CHUCTEMaTHYeCcKoe MpHOOIIeHHe OOyJaroIuxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOM NEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUS, (OPMUPYIOLUIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

— obecrieueHne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOyYarOIIMMUCS — OIBITA
pa3HOOOpa3HOW NeATEIbHOCTH, MO3HAHWS U CaMOIO3HAHHWA, KIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUOB JI€ATEIbHOCTH;

— ¢opMupoBaHue o01Iel (YHKIMOHATBHON U €CTECTBEHHO-HAyYHOW rpaMOTHOCTH, B TOM YHCIIE
YyMEHUU OOBSICHATh U OIEHWBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, HCIONB3Yysd 3HAHUS W OIBIT,
MOJIy4YE€HHBIE TIPU U3YyYECHUH XUMUHU, IPUMEHSITh UX MPHU PEIIeHUH MPOoOIeM B TOBCETHEBHOM KHU3HU U
TPYIOBOH JESITEIBHOCTH;

— (dopmupoBaHue y OO0y4aromMXcs T'YMaHUCTUYECKUX OTHOIICHUH, MOHUMAHMS IIEHHOCTH
XUMUYECKUX 3HAHUH JUTsl BEIPAOOTKU SKOJIOTHUECKH I€JI€CO00Pa3HOTO MTOBEJACHUS B OBITY U TPYI0BOI
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3J0POBBS M OKPYKAIOLIEN PUPOJHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K O0YYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCHUTAHUIO HA
OCHOBE YCBOEHHS O0IIEYEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduiis u
HaIpPaBJIEHHOCTH JaJIbHEHIIEr0 00y4YeHHUsI.

OOmiee 4McIO 4YacoB, OTBEAEHHBIX U H3YyYCHHs XMMHMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiseT 136 dacoB: B 8 kitacce — 68 "acoB (2 yaca B HeZien0), B 9 knacce — 68 4acos
(2 yaca B HezeIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBOoHaYa/IbLHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUHU B )KM3HU YeJIOBeKa. XUMUS B CUCTEMe HayK. Teia u BellecTsa.
®dusnuecKkue CBOKWCTBA BELIECTB. ArperarHoe coctosinue BemecTB. [loHsTHe 0 MeToAax MO3HAHUS B
xumuu. Yncteie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi ¢opmyna. BageHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChbl U YHUCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHU.

du3nyecKkue 1 XMMUUYECKUE SBJICHUS. XUMUYECKasl peakus U €€ MpU3HaKU. 3aKOH COXPAHEHUs
Macchl BellecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUECKUX peakuuid (COeAMHEHUs,
pasioKEeHUs, 3aMeIEeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IOCYAOH, MpaBuUiaMH paboTel B Jjaboparopuu U HpuéMamu
oOpariieHust ¢ 1a6OpPaTOpHBIM 000PYIOBAHUEM, U3YUCHHE U ONKCaHuEe (PU3MUECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIeCTB, HaOmofeHne (u3nueckux (IJIaBICHHE BOCKA, TassHHUE JIbJa, PACTUPAaHUE
caxapa B CTYyNKe, KUIIEHWE M KOHJICHCAIMs BOJbI) U XUMHUYECKUX (TOpEHUE CBEUH, MPOKATUBAHHE
MEIHOH IPOBOJOKM, B3aMMOJECHCTBHE Mejla C KHUCJIOTOM) sIBJIEHUI, HAONIOJAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakuuid (pa3joKeHue caxapa, B3aWMOJCWCTBHUE CEpHOM
KHCIIOTHI C XJIOpUAOM Oapus, pasioxkeHue ruapokcuna meau (l1) mpu narpeBanuu, B3auMojaeiicTeue
xkene3a ¢ pactBopoM cosi Menu (1), n3yuenue cnocoOOB pas3fesieHHs] CMECEH: ¢ TOMOIIbI0 MarHuTa,
bUIbTpOBAaHMUE, BBIMAPUBAHUE, AUCTUIUIAIMS, XpoMaTorpadus, MPOBEICHUE OYMCTKHA TOBAPSCHHOU
CONM, HaONIOJICHWE U OIMHCAHWE pEe3yNbTaTOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHUS MACChl, CO3/IaHUE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB

Bo3znyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopox — 3J€eMEHT W NIpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoga B mpupone, (QpU3MUYECKHe W XUMHUYECKHE CBOMCTBa (pEakIMH TOPEHHS).
Oxcunpl. IIpumenenue kucnmopona. CrocoObl ToNydeHUs Kuclopona B jaboparopud U
npoMebliieHHocTd. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAUdUKaIMs
KHMCJIOPOJIA.

TemnoBoit  3¢¢dekT XUMHUYECKOM peakuuu, TEepPMOXMMHMUYECKHE YpaBHEHHS, JK30- U
SHIOTEPMUUYECKHE peaKUuU. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
a¢dekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpocroe BemecTBo. Haxoxnenue Bogopoaa B mpupoje, pusnveckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucmotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoWcrBa BoAbl. Boma kak pacrBoputens. PactBopsl. HacelieHHbie u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpHMOCTE BemiecTB B Bojae. MaccoBast A0JIs BEIIECTBA B pacTBOPE.
Xumuyeckue cBoicTBa BOJbl. OcHoOBaHus. Ponb pacTBOpOB B NPUPOJIE M B JKU3HU YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux coenuHeHuil. Oxcuasl. Knmaccuduxamuss — OKCHAOB:
cosieoOpasyromre (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecoseoOpasyronme. Homenkmarypa
okcu0B. du3nyeckne 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okcuaos.



OcnoBanmst. Knaccupukanust OCHOBaHMA: IIETOYM W HEPACTBOPUMBIC  OCHOBAHHMSL.
Homenkiarypa ocHoBaHui. @Pusnyeckue U XHMHMYECKHE CBOWCTBA OCHOBaHMU. [lomydyenue
OCHOBAHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucnor. duszmueckue U XUMHYECKHE
cBoricTBa KucnoT. P akruBHoctu metaiuioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue csoictsa coseil. [lonydenue coneil.

['eneTnueckas CBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COECITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHuEe COAEpkKaHMs KHCIOpoAa B BO3AyXe, IOIy4YeHHE, COOMpaHue,
pacro3HaBaHME€ M M3Y4YCHHE CBOWMCTB KHCIOPOJa, HAOJIOJCHHE B3aMMOACWUCTBUS BEIIECTB C
KHMCJIOPOJIOM U YCIIOBUS BO3HMKHOBEHMSI U IIPEKpALICHUs TOpeHMs (moxkapa), O3HAKOMJIEHHE C
o0Opa3aMu OKCHUJIOB M ONKMCAHHWE UX CBOICTB, MOJIyueHUE, cOOMpaHUE, PACIIO3HABAHUE U U3YYEHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopona ¢ okcuaom wmenu () (Bo3moxkHO
WCTIOJB30BAaHUE BHJICOMATEpUANIOB), HaOIIOAEHHE O0O0pa3loB BEUIECTB KOJMWYECTBOM |  MOIIb,
HCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3JIMYHON PAaCTBOPUMOCTHIO, IPUTOTOBIICHHE
pacTBOPOB C OINpPEACIEHHON MacCOBOM J10JIeM pacTBOPEHHOIO BEILECTBA, B3aMMOJIEUCTBUE BOJIbI C
MeTalyiaMu (HaTpueM M KajbIlieM) (BO3MOXXHO HCIOJb30BAaHUE BHUCOMATEPHANIOB), HCCIEIOBAaHUE
00pa3loB HEOPTaHWYECKHUX BEIIECTB pPA3JIMYHBIX KIJIACCOB, HAOIIOACHHWE W3MEHEHHS OKpPaCKU
WHJUKAaTOPOB B pacTBOpax KHUCIOT M Iejoyell, u3ydyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEpPHOM KHUCIOTBL, KHUCIOT C MeETaulaMHM, peakUuid HeUTpalu3aluuu, IO0IyYeHue
HEpPaCTBOPUMBIX OCHOBAaHUMW, BBITECHEHHME OJIHOIO METajla JPYIMM K3 pacTBOpPa COJH, PEIICHUE
JKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHenme KiIacchl HEOPraHUYECKUX COCIUHEHUIN».

Ilepuoanyeckuini 3akoH u Ilepuoamyeckass cucreMa XUMH4YecKHX djemeHToB [I. MH.
MenpeneeBa. CtpoeHne aTomMoB. XMMHYeCKasg CBfA3b. OKHCIMTENbHO-BOCCTAHOBHTEIbHbIE
peakuun

[lepBble MOMBITKM KIaCCU(PHUKAMK XUMHYECKHX JJIEMEHTOB. [IOHSATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (ILLENOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJIOI€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux aneMeHToB 1. M. Menneneesa.
Koportkonepuoanas u qnuHHonepuoanas Gopmsl [leproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. W. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKUN CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB
IepHoJa U rPYIMIbI DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. M3otombl. OnekTpoHbl. CTpOEHHME AIIEKTPOHHBIX
00oouek aTomMoB mepBbIxX 20 xumuueckux snemeHToB [lepuoanueckoit cucrems Jl. . Mennaeneena.
XapakTepucTuka XMMHYECKOI0 3JIEMEHTAa MO ero mnojiokeHuto B Ilepmommueckoit cucreme I, U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHMS pajuyca aTOMOB XMMHYECKHUX DJIEMEHTOB, METAIUIMYECKHX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue Ilepunonuueckoro 3akoHa u [leproauueckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB JJIs
pa3BuTUA HayKu U npaktuku. [. . MenneneeB — yd€HbBIN U TpakIaHNH.

Xumuueckas cBsi3b. KoBaneHTHas (HMOJsIpHAs M HENOJSPHAs) CBA3b. DJIEKTPOOTPHULIATEIEHOCTh
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.

Crenenp okuciieHHs. OKHCIMTEIbHO-BOCCTAHOBUTENBbHBIE peakunu. lIpomecchl OKUCIeHHs U
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00paslioB BEIECTB META/NIOB U HEMETAJIJIOB, B3aUMOJIEHCTBUE TMAPOKCHAA IIMHKA C
pacTBOpamMH KHCIIOT U IIEJIOYEH, MPOBEAEHUE ONBITOB, WIIIOCTPUPYIOIINX NPUMEPBl OKACIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil (TopeHue, peakliuu pa3iokKeHus, COeTUHEHHS).



Mescnpeomemmnuie ceasu

Peanuzarust MeXXIpeIMETHBIX CBSI3€U MPU MU3YUYEHUHM XUMUU B 8 KIJIACCE OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX IOHSTUH, TaK W TOHATHH, SBISIOLIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEeHHO-HAYYHbIC TIOHATHS: HAYyYHBIM (PaKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAIIU3,
CUHTE3, KIaccu(UKaIus, IePUOIUIHOCTb, HAOIIOIEHUE, IKCIICPUMEHT, MOJICTHPOBAHUE, H3MEPEHNE,
MO/I€J1b, SIBJICHHE.

®usmka: Marepus, aToM, OJEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJ, H30TOIBI,
PaZMOaKTUBHOCTh, MOJIEKYJA, ANEKTPUUYECKUHN 3apsij, BEUIECTBO, TeJ0, 00bEM, arperaTHOe COCTOSTHUE
BEIECTBA, a3, PU3NYECKUE BEIIMUUHBI, €IMHUALIBI U3MEPEHUs, KOCMOC, TUIaHEeTHI, 3BE3/161, COITHIIE.

buonorus: porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOJIbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peakius

Ilepuonuueckuil 3akoH. [leprnoanyeckas cucreMa xumudeckux snemeHToB /. . Menneneena.
Crpoenue aTroMoB. 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB XMMHYECKHUX AJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KaJlUsl, KAJIbLUS W MX COCAUHEHUHW B COOTBETCTBUU C TIOJIOKEHUEM OJJIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHUYECKOW CBSA3M. [HUNBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCAIIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCAMHEHUN, TEeHEeTHYecKas CBs3b
HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMHYECKUX peakIUil MO pa3iMYHbIM MpU3HaKaM ([0 YHUCIYy U COCTaBy
YYacTBYIONIMX B PEAKIIUM BEIECTB, IO TETUIOBOMY 3P (PEKTy, M0 U3MECHEHUIO CTCTICHEH OKWCIICHHUS
XUMHYECKHUX 3JIEMEHTOB, TI0 OOpPaTHMOCTH, MO0 YYaCTHIO KaTanau3aTopa). JK30- U IHIOTCPMHUYCCKHE
peakuu, TepPMOXUMHUYECKUE YPABHEHHUSI.

[TonsTe o ckopocTH xuMu4eckou peakiuu. [loHarne o0 o0OpaTHMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [[oHITHEe O TOMOTEHHBIX M TeTepOoreHHbIX peakiusx. [loHsTHe 0 KaTanmze.
[TonsiTe 0 XxMMUYECKOM paBHOBeCHU. DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOM pEaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIIBHBIE — PEAaKIMU, DJJEKTPOHHBIM  OamaHCc  OKHUCIUTENbHO-
BOCCTAaHOBUTEIHHOM peakinu. CocTaBlieHne YpaBHEHUM OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
C MCIOJIb30BAaHUEM METO/1a SJIEKTPOHHOTO OaliaHca.

Teopus >IEKTPOIUTHYECKON AMCCOLMALMH. OJEKTPOJUTHI W HEINEKTpoJauThl. KaTuoHsl,
aHUOHBL. MexaHu3M AMCCOLMALMM BEIIECTB C PA3IMYHBIMU BUJAMU XMUMHYECKOH cBsi3u. CTeneHb
nuccoruanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuuu umoHHOro oOMeHa. YciOBHS NPOTEKaHUS peakUuid HOHHOrO OOMEHa, MOJHbIE U
COKpalll€éHHble HOHHBIE YypaBHEHHUs peakuuil. CBOICTBa KHUCIOT, OCHOBAaHMM M COJIEM B CBETE
MIpPeJICTaBICHU 00 ANIEKTPOTUTHYECKON nucconuanuu. KauecTBeHHbIe peakiuu Ha HoHbL. [loHsTHE O
TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHUE C MOJIETISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIIOB
U HeMmeTauioB (rpadgura W anmasza), CIOXKHBIX BEIIECTB (XJIOpHUIA HATpHsi), HCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPeakluy OT BO3JEHCTBUSI Pa3IMUHBIX (PAKTOPOB, UCCIIETOBAHUE
3JIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MPOIECCAa AUCCOIMALMM KHUCIOT, IIEJIOYEH U CoJiei
(BO3MOKHO HCIIONBH30BaHUE BUACO MATEPUAIOB), IPOBEJACHHIE OMBITOB, WLTIOCTPUPYIOIIUX MPU3HAKU



MPOTEKaHMUs peakinii HIOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BBIIEICHUE Tra3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (rOpeHue,
pEeaKkIMM Ppa3JOXKEHUs, COEJUHEHHUs), PpACIO3HAaBaHUE HEOPraHMYECKUX BELIECTB C IOMOIIBIO
KayeCTBEHHBIX PEAKIMI Ha HOHBI, pEILIEHHE SKCIICPUMEHTAIbHBIX 3a7a4.

HemeTtayuibl 1 MX coeJMHEHUA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENECHH
okucineHus. CrpoeHue U (PU3MYECKHE CBOMCTBA INPOCTBIX BELIECTB — TaJlOT€HOB. XHUMHYECKHE
CBOWCTBA Ha ImpuMmepe xJjopa (B3auMOJEHCTBUE C MeTaulaMH, HEMeTaJUlaMHu, IIeJI0YaMH).
Xnoposogopos. CoisiHas KMCI0Ta, XUMUYECKHE CBOMCTBA, MOJIydeHue, IpuMeHeHue. JleiicTBue xjiopa
1 XJIOPOBOJIOPO/1a HA OPTaHU3M uelloBeKa. BaskHelme XJ10pyu/ibl U UX HaX0XAEHHUE B IPUPOJIE.

OOmas  xapakrepuctuka 3meMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CtpoeHue U Gpu3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KMCIOPOAA
U cepbl. AIIOTponHbIE MOAM(UKALMK KUCIOpOoAa U cepbl. XHMHYECKHE CBOICTBAa Cephbl.
CepoBoniopoJi, cTpoeHHe, (PU3MUECKUE U XUMHUYECKUe cBOiicTBa. OKCHIBI Cepbl KaK MpPEACTaBUTEIH
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKHE W XHMHUYECKHE CBOiicTBa (oOmme Kak
IPEJCTaBUTEN Klacca KUCIOT M crenuduueckue). XUMHYECKHE PEaKIMM, JIeXallde B OCHOBE
IIPOMBILIICHHOT'O CIIoco0a mnojtyyeHus cepHoil kucnotel. [Ipumenenue ceproii kuciaotel. Conu cepHOi
KHCJIOTHI, KAaUeCTBEHHAsI peaklus Ha cynabgaT-uoH. HaxoxkeHune cepsl U €€ COeTUHEHUI B IPUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKAIOLIEH cpeabl COEAUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIM,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €ro Mpel0TBpaILEeHHS.

OOmast  xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoO€HHOCTHM  CTPOCHHMsSI aTOMOB,
XapaKTepHbIE CTETNICHW OKUCIIEHUS. A30T, paclpoCTpaHEHHE B MPHUPOJE, HU3NIECKHE U XUMHUECKUE
cBorictBa. KpyroBopoT azora B mpupome. AMMHaK, ero (u3uyecKkne W XHMHUYECKHE CBOWCTBA,
nojrydyeHue u npumeHenue. Conu aMMOHMS, UX (U3MYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KayecTBeHHast peakuuss Ha HMOHbBI aMMOHHUS. A30THas KHUCJIOTa, €€ IMOoydyeHue, (QU3n4ecKue u
XMMHAYECKHE CBoOWcTBa (0oOmMEe Kak MpPEeJCTaBUTENs Kiacca KHUCIOT U CIEHH(HYECKHe).
Hcnonb30BaHne HUTPATOB M COJIEHl aMMOHMSI B KaueCTBE MHUHEpaIbHBIX y10OpeHHil. XuMUueckoe
3arps3HEHUE OKpY’KaIoIIeH cpellbl COeAMHEHUS MM a30Ta (KUCIOTHBIE J0XKIH, 3arpsi3HEHHe BO3/yXa,
noyBsl U BojoéMOB). Docdop, amnorponHsle Moaudukanuu ¢ocdopa, GunUecKre U XUMHUUECKUE
cBoiictBa. Okcua docdopa (V) u dochopnas kucnora, pumdeckue U XUMUUYECKHE CBOWCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUIH.

OOmas  xapakrtepuctuka 3meMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTEMEHU OKHUCIIEHUs. YTIEpO, ajUIOTPOIHble MOAM(DUKAIIMHM, pPaCIpOCTPaHEHUE B
npupojie, puznyeckue M XUMUYECKHE CBOMCTBa. AncopOuusa. KpyroBopor yriepoma B mpupoe.
Oxcuapl yriepoja, ux (usMyeckre U XUMHYECKHE CBOMCTBA, JEMCTBHE Ha JKUBbIE OpPraHU3MBL,
NOJy4eHHEe ¥ NPUMEHEHHe. DKOJIOTHYeCKHe MpoOJieMbl, CBs3aHHbIe ¢ okcuaoMm yriepoma (1V),
TUIIOTE3a I100aJIbHOr0 MOTEIUIEHUS KJIMMaTa, MapHUKOBBIM 3 dekT. YronbHas KucioTa u e€ coiu, ux
¢u3nueckue M XUMHYECKHE CBOMCTBA, MOJydyeHUE MU NpuMeHeHue. KadecTBeHHas peakius Ha
kapOoHaT-uoHbI. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauabHBIE MOHATHA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, OJTWUJIEH, AaUeTW/IeH, JTaHoJ, TIJUUEPUH, YKCycHas Kuciota). [IpupoaHble HCTOUHUKH
YTI€BOAOPOAOB (yroiyib, IPUPOJIHBIM ra3, HEPTh), MPOAYKTH UX IepepadoTku (OEH3UH), UX pOJib B
OBITY U TPOMBILUIEHHOCTH. [ToHATHE 0 OMOTOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCJIKAX, YIIEBOAAX
— M MX POJM B JKU3HM uYelOBeKa. MaTepHuaabHOE €JUHCTBO OPraHMYECKMX U HEOPraHMUYECKUX
COCIUHECHUM.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKHE CBOMCTBA, MoyydeHrne U npuMeHenue. CoeMHeHus
KpeMHUS B mpupozae. OOmme mpenacraBieHus o0 okcuae kpemuus (V) m kpemMHueBoW Kuciore.



Cunukarsl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelne cTpouTeIbHbIE MaTepUabl:
KepaMHuKa, CTEKJO, IIeMEHT, OeToH, xkene300eToH. I[IpoGieMbl 06€30MacHOTO HCMOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCEHEBHOM )KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHne o0pa3lOB HEOPTaHMYECKUX BELIECTB, CBOWCTB COJISTHOM KHCIIOTBI, IMPOBEACHUE
KayeCTBEHHBIX DPEAaKLUMi Ha XJIOPUA-MOHBI M HAONIOJEHHE NPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpaxawliue (U3NYECKHe M XHUMHYECKHE CBOMCTBA TaJOTEHOB U HMX COEOUHEHUI (BO3MOXKHO
UCIIOJIb30BAaHNWE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOO0pa3lamMu XJOpPUIOB (TajJoreHHIOB),
O3HaKOMJIGHHE C o0pa3nmamMu ceppl © €€ COeQUHEHHSIMH (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHATIOB),  HAOMIOJCHHME  Tmpouecca  OOyrJIMBaHUS ~ caxapa  1OJ  JeicTBHEM
KOHLUEHTPUPOBAHHON CEPHOM KHUCIIOTBI, M3yYE€HUE XHMHUYECKUX CBOWCTB pPa30aBIEHHOW cepHOMI
KHCIIOTBI, MPOBEJACHHE KAueCTBEHHOW peakuuu Ha cynbdarT-uoH U HaOMIOJCHHE MpU3HaKa e&
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MUYECKUMHU CBOiicTBamMH a3oTa, (Gochopa U UX COCAUHEHUN
(BO3MOXXHO HCHOJB30BAHME BHJICOMATEPUANIOB), OOpa3liaMu a30THBIX U (POChOpHBIX yI0OpEeHUH,
noJjiy4eHue, coOupaHue, paclo3HaBaHWE U M3YYEHHE CBOICTB aMMMaKa, NMPOBEICHUE KaueCTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (hocdaT-HOH U U3yYyeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMO/ICICTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPUATIOB),
W3ydeHHE MOJeNel KPUCTAUIMYECKUX pEeHIETOK anMmasa, rpadura, QynnepeHa, 03HAKOMIICHHE C
IIPOLIECCOM  a/ICOPOLIMU  PAacCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIVIEM M  yCTPOWCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHHe, PACIO3HABAHME U H3YYCHHE CBOWMCTB YIJIEKUCIIOTO rasa,
MIPOBEJICHUE KAUECTBEHHBIX pEakUWid Ha KapOOHAT M CHIIMKAT-UOHBI U U3YyYEHHE IMPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJIEHHME C  MPOAYKIUEH  CHWIMKAaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
SKCIIEPUMEHTAJIBHBIX 33a4 110 TeMe «BakHel1e HeMeTallIbl U X COEIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO0mas xapaKTepUCTHUKAa XUMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU UX TOJIOKEHUS B
[Tepuoanueckoii cucteme xumuueckux aemeHToB . . MenaeneeBa u crpoenus atromoB. CTpoeHHE
MeTaJlJIOB. MeTayuinyeckas CBsI3b U MeTa/NInYecKasi KpUCTAIIIMYECKas peETKA. DIEKTPOXUMHUECKUN
psAA HanmpspKeHu MmeTauioB. DHU3MUECKHME W XMMHUYECKHE CBOWCTBAa MeTayuioB. OOmme crnocoOsl
nojrydeHus MetaysioB. [IoHATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnnasel (CTalib, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B ObITY U POMBIIIEHHOCTH.

[[lenounbie MeTambl: nojioxkeHue B Ilepuoandeckoil cuctemMe XuMHuueckux anemeHtos [l. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJIeHUE B mpupoje. Puznueckue U XUMHUUYECKHUE CBONCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI M TUAPOKCUABI HATpUs M Kanus. [IpuMeHeHue IMeToYHBIX
METAJUIOB U UX COCIMHEHUH.

[[lenouyHO3eMENBHBIE METAJUIBI MarHuii M KajblMil: monokeHue B Ilepronnueckon cucreme
xumuueckux osnemeHToB J[. M. MengeneeBa, CTpoeHME HX aTOMOB, HAaxOXKICHHE B IPHUPOJE.
dusznuecKkue 1 XMMHUYECKHE CBOWCTBA MarHus M Kaiblus. BaxkHeime coequHenus Kanpus (OKCu,
TUIPOKCH, coiu). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenue B llepuommueckod cucreme Xumudeckux dyemeHtoB [ .
MenzeneeBa, CTpOGHHME aTOMa, HAXOXAECHHE B Mpupoae. PU3NYECKHE M XUMHUYECKHE CBOWCTBA
aoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THPOKCH/IA AIFOMUHUS.

Kenezo: nonmoxenue B Ilepuoanmyeckoi cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTpOEHHE aToMa, HaxoJeHue B npupozae. Ousnueckre U XUMHUYECKUE CBOWCTBa xene3za. OKCuubl,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyry4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMy METAJJIOB M CIUIaBOB, MX (PU3MYECKHUMH CBOWCTBAMH, HM3Yy4EHHE
pe3yIbTATOB KOPPO3HH METALIOB (BO3MOXKHO HCIIOJIB30BAaHHWE BHJICOMATEPHAIOB), OCOOEHHOCTEH
B3aMMOJECHCTBUS OKCHJIA KAJIBLIMSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIB30BAHUE BUAECOMATEPUATIOB),



HCCTIE0BAaHUE CBOWCTB KECTKOM BOJBI, IMpoOIlecca TOPEHUs Kejle3a B KHUCIOpoJe (BO3MOXKHO
WCIIOb30BAaHUE BHICOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX pPEAKIUNA Ha HWOHBI:
MarHus, KajabIus, aTlFOMUHUS, IIMHKA, Kene3a (1) u sxenesza (111), menu (I1), HaGar0aeHNE M OoMTMCaHKE
MIPOLIECCOB OKpAlIMBaHUS IUIAMEHM MOHAMM HATPHS, Kalus M KalblMs (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIEeIOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA AIIOMHHHS WM THAPOKCHIA
LIMHKA, pelICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeiiire MeTasibl U UX COSTUHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa M Marepuaiibl B IOBCEIHEBHOH »HM3HU 4YelOBeKa. be3omacHoe HCIoiIb30BaHHUe
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIIb MPH XUMUYECKUX 05KOTaX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKpYXKarollell cpenbl (mpenaenbHas JTOMyCTUMas KOHIIGHTpaLUs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHISCKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUaJbl).

Mesicnpeomemmunie ceasu

Peanuzarust MexXnpeIMeTHBIX CBSI3el IIPU U3YyYEHUU XUMHUH B 9 KJlacce OCYIIECTBISETCS depes
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSTUN, TaK W TOHATUH, SBISIOIUXCA
CUCTEMHBIMU JIJIS1 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTecCTBCHHO-HAYYHBIC TOHSATHS: HAYYHBIH (akKT, THUIIOTE3a, 3aKOH, TEOPHUsS, aHAIN3,
CUHTE3, KJIacCH(PUKAIUs, IEPUOTUIHOCTD, HAOIIOICHUE, IKCIICPUMEHT, MOJICITUPOBAHUE, H3MEPCHHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTUsI, MaTepPHAIIbI.

®duzuka: Marepus, aroM, OSJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHUJI, H30TOIIbI,
PaINOAKTUBHOCTh, MOJIEKYJa, MEKTPUUECKUN 3apsijl, MPOBOJAHUKH, MOTYNPOBOJIHHUKH, TUIICKTPUKH,
(OTOdNIEMEHT, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHME BEIIecTBa, Tra3, pPacTBOp,
PacTBOPUMOCTD, KpUCTAIITUYECKas] PEIIETKA, CIUIaBbl, (PM3HMUECKHUE BEIMYHMHbI, €AMHULIBI U3MEPEHHUSI,
KOCMHUYECKOe MPOCTPAHCTBO, IIIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixaHwe, Owochepa, HKOCHCTEMa, MHUHEpPaIbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBbIE MOPOJIbI, MOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IIO XHMMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOT'O 00OIIET0 00pa30oBaHUs JOCTUTAKOTCS
B X0Ji¢ 00yueHHs] XMMUHU B €IMHCTBE Y4eOHOW M BOCIUTATEIBHOHN AEATEIHLHOCTH B COOTBETCTBUU C
TPAJIULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IPUHATBIMU B OOIIECTBE NpPaBWIaMH W HOPMaMHM IIOBEJEHHUS M CIIOCOOCTBYIOT Ipoleccam
CaMOIIO3HaHUs, CAMOPAa3BUTHSI U COLUAIN3ALMH O0yUarOIIHUXCSl.

JIMYHOCTHBIE pe3yNIbTaThl OTPaXKarOT TOTOBHOCTh 0OYYAIOIIKXCSl PYKOBOJCTBOBATHCS CUCTEMOM
IIO3UTUBHBIX LEHHOCTHBIX OPUEHTALMil M PACIIMPEHHUE ONbITA JESITEILHOCTH HAa €€ OCHOBE, B TOM
YHCIIe B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAay4dHOMY
HACJIEUI0, TIOHUMaHWs 3HAYEHUS XMMMUYECKOH HAayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BJIQIETh JOCTOBEPHOM HH(poOpManMed O MepeloBbIX AOCTHKEHHMSIX M OTKPBITHAX
MHUPOBOW M OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpoOHcTBE MHpa U
o011ecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTaBICHUS O COLMAJIbHBIX HOpMax M IpaBWiIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE, KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B 00I11eCTBEHHO HOJIE3HOH,
y4eOHOUCCIIEIOBATEeIbCKOW, TBOPYECKOW H  JAPYIHMX BHJIAX JAEATEIBHOCTH, TOTOBHOCTH K
pa3HoOoOpa3HON COBMECTHOHM JESTEIBbHOCTH NpPU BBIMOJHEHHHM YYEOHBIX, MO3HABATENIBHBIX 3a/ad,
BBIMOJIHEHUM XHMHUYECKUX OKCIIEPUMEHTOB, CO3JAHUU YUYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIOHMMAHUIO W B3aWMOIIOMOLIM B IIpoLiecCe 3TOM Yy4eOHOM MAeATeNbHOCTH, TI'OTOBHOCTH
OLICHHUBATh CBOE IOBEJACHHUE M IMOCTYNKHU CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XMMUYECKOW PEAKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd M COCTAaBJISIOUIME OCHOBY JUIsl MOHMMAaHUS CYLIHOCTU
HAay4yHOM KapTHHBI MHpa, HPEJICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI IPUPOJIBI,
B3alMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO03HaBaTeIbHbIE MOTHBBI, HAaNpPaBJICHHbIE Ha IMOJyYEeHHE HOBBIX 3HAHUH 1O XHMHH,
HeoOXoIuMble Uil OOBSICHEHHs HaOJMI0JaeMblX TPOIECCOB U  SBJIEHUHN, IO3HABaTENIbHOM,
MH(OPMALIMOHHONW W YMTATEIbCKOW KYyJIbTYphl, B TOM 4YMCJIE HaBBIKOB CAMOCTOATEIbHOW pabOThI ¢
y4eOHBIMM TEKCTaMH, CIpPAaBOYHOM JIMTEPATypoOil, MJOCTYNHBIMH TEXHHUYECKHMMH CpPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOY4YeHHI0O M IMO3HAHMIO, JI0003HATEIbHOCTb, T'OTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHONW M HCCIIEAOBATEILCKOM JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUsI B lalbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >XKM3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KYpPEeHMs), HEOOXOAMMOCTH COONIIO/IeHHs TpaBUi O€30MacHOCTH MpuU
O0palIeHN! C XUMUYECKUMHU BEIIECTBAMH B OBITY U peIbHOM KHU3HH;

5) TPyA0BOr0 BOCIUTAHUS

MHTEpPEC K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuil U Tpyaa pa3iIndyHOro poja, yBaKEHUE K TPYIy
U pe3yJbTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHCJE Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHHM



[0 XWMHUHU, OCO3HAHHBIN BBIOOp MHAMBUAYAILHON TPASKTOPUU MPOJOIIKECHHSI 00pa30BaHUS C yUETOM
JTUYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHenHo npodecCHOHaTbHON JeATEIPHOCTH M PAa3BUTHS HEOOXOAMMBIX YMEHHW, TOTOBHOCTH
aZanTUPOBATHCS B PO(EeCCHOHATILHOM Cpelie;

6) 7K0J10rMYecKOro BOCIIMTAHMUSA:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPUPOJEC KAaK HMCTOYHHKY J>KM3HH Ha 3emie,
OCHOBE €€ CyIIeCTBOBaHMS, INMOHMMAaHWE IIEHHOCTH 3JI0pOBOro M Oe3omacHoro oOpa3a >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3WYECKOMY M TCUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIFOJICHHUS TIpaBUiI OE30MacHOTO TMOBEACHHUS INMPH paboTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYalHUsIX, YTPOKAIIMX 310POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMCHSITh 3HAHUS, MOJIy9aeMble MPH WU3YYCHUU XUMUH, IJI1 PEHICHHS 3aad,
CBSI3aHHBIX C OKPYXaIOIIEH MPUPOJAHON CPElIOM, /ISl MOBBIIIECHUSI YPOBHS 3KOJIOTHYECKON KYJIbTYPHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa AKOJOTHYECKHX MPOOJIeM M IMyTeH MX PEIICHHs MOCPEICTBOM
METOJIOB XUMHUH, 3KOJIOTMYECKOrO MBIIIJICHUS, YMEHHSI PYKOBOJCTBOBAaTbCS MM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMmeTampeAMETHBIX PE3yJIbTATOB BBIICISAIOT 3HAUYMMble JUiS  (OPMUPOBAHUS
MHPOBO33pEHUsI OOIIEHAYYHbIE TOHATUSA (3aKOH, TEOpHUs, MPUHIMUI, TUNOTe3a, (aKT, cuUcrema,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeaAMeTax W IO3BOJISIOT Ha OCHOBE 3HAHMHM W3 ATUX MPEAMETOB (DOPMHUPOBAThH IMPEIACTABICHUE O
L[EJIOCTHOM HaydyHOH KapTHMHE MHpa, U YHHUBEpCajdbHble Yy4eOHBbIC IEHCTBUS (TO3HABATEIbHEIE,
KOMMYHHKATHBHBIC, PETYSITHBHBIC), KOTOphie oOecreunBaroT (OpMHpPOBAHUE TOTOBHOCTH K
CaMOCTOATEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeITeIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YYeOHbIe 1eCTBUS

ba3oBrble JJornyeckne aelcCTBUSA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IIPU OCBOCHUM 3HAHHUI: PACKPBHIBATH
CMBIC]I XUMHYECKUX MOHATUM (BBIIEIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH B3aMMOCBS3b C
JOPYTUMU TIOHATHSMHU), UCTONB30BaTh MOHATHS i OOBSICHEHHs OTIENbHBIX (DAaKTOB M SIBJICHHIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM ISl KIACCU(PUKALUKU XUMHUYECKUX BEIIECTB U XHUMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYUHHO-CIECJACTBEHHBIC CBSI3U MEXKAY OOBEKTaMH H3y4Y€HHUs, CTPOUTH
JIOTUYECKHE paCCyXJIeHUsl (MHIYKTUBHBIC, JCNYKTUBHBIC, IO aHAJIOTUH), JAENiaTb BBIBOJALI U
3aKJIFOUYCHUS;

yMEHHE MPUMEHSATh B TMPOLECCe TMO3HAHUS TOHATUSA (IpeIMETHbIe W MeTanpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, WCIOJIb3yeMble B XHUMHH, MPeoOpa3OBHIBATH IIUPOKO
MPUMEHSAEMbIE B XHMHUHM MOJICJIbHBIE TPEJICTABICHUS — XWMHUYECKHM 3HAK (CHMBOJI DJIEMEHTA),
XuMHuueckas (GopMmyra U ypaBHEHHE XMMHUYECKON peakluy — MpU PelIeHHH y4eOHO-T03HABATEIbHBIX
3a7a4, C Y4E€TOM 3TUX MOJECIBHBIX NPEACTABICHUN BBIABISATH U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK HU3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMUMHYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3M W MNPOTHBOPEYMS B HU3y4aeMbIX Mpoleccax |
SIBIICHUSX.

ba3oBble uccienoBareibCKue AeiCTBHS.

YMEHHME MCIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
Ka4yecTBe OCHOBBI UIsi (DOPMUPOBAHUS TUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHU;

MpUOOpEeTEeHHEe OMbITa M0 IUIAHUPOBAHUIO, OPTaHHW3AIMM M MPOBEICHUI0 YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0/IaTh 3a XOJOM IMPOIecca, CaMOCTOSITEIHHO IMPOTHO3UPOBATH €T0
pesynbTaT, (GopMymupoBaTh OOOOIIEHHWS H BBIBOJALI 1O pe3yjbTaTaM TNPOBEIEHHOTO OTBITA,
WCCIIeTIOBAHMS, COCTABIATH OTYET O MPOJIEIaHHOMN paboTe.



Padora ¢ undopmanueii:

yMEHHUE BBIOMpATh, aHAJIU3UPOBATh M MHTEPIPETUPOBATH MH(MOPMAILUIO PA3JIUYHBIX BHUJOB H
¢GopM mpencTaBleHHs, MOJYy4aeMyK M3 pa3HbIX HCTOYHMKOB (HAy4HO-TIOMYJIApHas JHUTEparypa
XMMHUYECKOI0 COJEpXkaHMsA, CIpaBOYHbIE IOocoOus, pecypchl MHTepHeTa), KPUTUYECKH OLICHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABl M 3alpOChl MPH MOUCKE M O0TOOpe MH(pOpMaNUU H
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAUMBIX JUISl BBINOJIHEHUS Y4YeOHBIX M IO3HABaTENbHBIX 3a/1ad
OINpENIeIEHHOrO THMA, NPUOOPETEeHHE OIblTa B O00JAaCTH HCHOJIb30BaHUS HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHM, OBJIaJIeHUE KyNbTYpOH aKTUBHOIO HCIOJb30BAHUS PA3IMUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMpATh ONTUMANIBHYIO (POpPMY MpeacTaBiIeHUsT HHPOPMALUU
U WUIIOCTPUPOBATh peIlaeMble 33Jaud HECIIOKHBIMU CXEMaMH, JuarpaMMaMu, APYruMH (popmamu
rpauKu 1 UX KOMOMHAIUSIMU;

YMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B IIpolecce Y4eOHOH U  HCCIIENOBaTENIbCKOM
NeSTeIbHOCTH MH(OPMAIMIO O BIMSHUU HMPOMBIIIJICHHOCTH, CEIbCKOTO XO34HCTBA M TPaHCIOpTa Ha
COCTOSIHME OKPY’KAIOLIEH NPUPOTHON CpEIbI.

KoMMyHnKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a7laBaTh BOIPOCH! (B XOj€ Auaiora v (W) JUCKYCCHM) IO CYIIECTBY 0OCYyKAaeMoil
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTEIIBHO BHITIOIHEHUS MPEIIOKESHHON 33/1a4u;

YMEHUS NPEJCTAaBIATh MOJTYYEHHbIE PE3YyJIbTaThl [MO3HABATEIbHON AESITEIBHOCTU B YCTHBIX U
IIUCbMEHHBIX TEKCTaX; J€JaTh MPE3EHTALMI0 PE3yJIbTaTOB BHIMOJIHEHUS XMMUYECKOTO HKCIEPUMEHTA
(;1abopaTopHOro omnbiTa, Ja00paTOpHON padOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

YMEHHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHOW U
HCCIIEI0BATEIbCKON /IEATEIbHOCTU MPH PELICHUH BO3HUKAIOLIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COIVIACOBAHUS MNO3ULUI (0OCYXJIeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI,
KOOpJMHAIIUSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB IO OLEHKE KAYeCTBA BBIIOJIHEHHON
paboThI U ApyTHE).

PeryasitTuBHbIC yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh ILENN JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISATH,
KOHTPOJIMPOBAaTh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOKO JEATEIBHOCTH, BHIOMpATh Hambosee
s dexTuBHBIE CITOCOOBI pelieHrs YUeOHBIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIbBHO COCTABIISThH
WIM KOPPEKTUPOBATH MPEAJIOKEHHBIM AJITOPUTM JEHCTBUII NIPU BBINOJIHEHHWU 3aJaHUN C Y4ETOM
MOJyYeHHsT HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaX — BEIIeCTBAX M pEeaKUusX, OILEHHUBATh
COOTBETCTBHE IOJIYyUEHHOTO pe3yJibTaTa 3asBICHHOM LI€JH, YMEHUE HCIIOJIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, [Tpe/ijlaraéMble B YCIIOBUU 3aJaHHM.

NNPEJMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMETHBIX pE3yNbTAaTOB IO OCBOGHHUIO  00S3aTENBHOTO  COJEpIKaHus,
YCTAaHOBJIEHHOIO  JaHHOW  (enepanbHOl  paboueil  mporpamMmoi,  BBIAEISIOT:  OCBOCHHBIE
0Oy4arolMMUCS Hay4yHbl€ 3HAHUS, YMEHHS U CIIOCOOBI EHUCTBUH, crienupuyeckue i NpeaMeTHON
obmact «XuUMHUS», BUIBl JEATETBHOCTH MO TIOJYyYEHHIO HOBOTO 3HAaHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX U HOBBIX CUTYAIHIX.

K xoH1y 06y4yeHnus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMUYECKHUX IIOHSTHUH: aTroM, MOJIEKyJla, XHUMHYECKH

AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOPOJHAS M HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAsI aTOMHAs W MOJEKYJsIpHas Macca, KOJMWYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBasi A0JsI XUMHUUYECKOTO 3JIEMEHTA B COCIUHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIICHUS,



XUMHUYECKass peakluus, KIaCCU(pHUKAIMS pEaKUUid: peakud COCOUHEHHUS, PpEaKIUH
pas3oKeHus, peakluy 3aMEelICHUs, peakiMi OOMEHa, 9K30- M 3HIOTEPMUYECKHUE PEaKIuH,
TeI10BOM A(PeKT peakmuu, SapO aToMa, JIECKTPOHHBIM CIOW aTOMa, aTOMHAas OpOWTab,
panuyc aroMa, XMMHUYECKasl CBs3b, IOJSIpHAs U HENOJIApHas KOBAJCHTHAs CBSA3b, MOHHAs
CBS13b, HOH, KATOH, aHHOH, pacTBOP, MaccoBasl J10JI BELECTBA (MPOLIEHTHAsI KOHLIEHTPAaLUs)
B PacTBODE;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUN U MPUMEHSTH 3TU MOHITUS
IIPU OTIMCAHHHU BEIIECTB M UX MPEBpAICHU;

UCIOJIb30BAaTh XUMHUUECKYI0O CHMBOJHUKY JIsi COCTaBJICHHUS (DOPMyJ BEIIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIUI;

OIpENeNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHHSX, CTENCHb
OKHCIICHHS D3JEMEHTOB B OWHApHBIX COCIWHEHMAX, NPUHAIICKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCY COEMHEHUH 10 GopMyiaM, BUJ XMMUUYECKON CBS3U (KOBAJICHTHAs U
MOHHAas1) B HEOPTraHUYECKUX COCTUHEHUSX;

packpeiBath cMmbici Ilepuoauueckoro 3akona JI. WM. MenaeneeBa: aeMOHCTPUPOBATH
MOHUMAaHHE TEePUOTUYECKON 3aBHCUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT HX
nosioxkeHus B Ilepuoanueckoil cucreme, 3aKOHOB COXPaHEHUS MACChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTafIpo;

OIMCHIBATh U XapaKTepH30BaTh TabmuuHyo Gopmy lleproamueckoil cuCTEMBI XUMUYECKHX
3JIEMEHTOB: Pa3JINYaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpymmna)» u «mobo4Has noarpymnmia
(b-rpynmna)», manele u 60iblLIME EPUOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B
tabmune «llepuomnmyeckas cucrema xumudeckux odneMmeHToB J[. M. MenneneeBa» c
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOSHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsia
A1pa, 00Iee YUCIIO IEKTPOHOB U PACHPECIICHHE UX MO AIEKTPOHHBIM CIIOSIM);
KJacCu(UIUPOBATh XUMHUYECKHE DJEMEHTBHI, HEOPraHHMYECKHE BEIIECTBA, XHUMHUYECKHUE
peakiuH (Mo YUCIly U COCTaBy y4acTBYIOIIMX B peaKkIUH BELIECTB, 110 TeIoBoMY 3ddekry);
XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XMMUUYECKHUE CBOWCTBA BEILIECTB PA3IMYHBIX KIJIACCOB,
MOJTBEPXk/asi OINUCAaHME TNpUMEpaMH MOJIEKYJISIPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

MIPOrHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHMS XUMHUYECKUX TPEBPALICHUN B Pa3TUYHBIX YCIOBUIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa 10 (opMyJie COeIMHEHHUsI, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

MPUMEHITh OCHOBHBIE OIEpallii MBICIUTENBHON MAESITENIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IeHne, CHCTEMaTU3allil0, KiIacCu(UKalMIO, BBIABIECHUE MPUUYUHHO-
CIIEZICTBEHHBIX CBSI3ell — JJIs1 M3Yy4CHHMs] CBOMCTB BEIECTB M XHMHYECKMX PEaKIMH,
€CTeCTBEHHO-HAyUHble METOJbl TO3HaHUS — HaOJIOJeHUe, HU3MEpPEeHHEe, MOJAEIUPOBAHMUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

clieZIoBaTh ~ MpaBMJaM  MOJb30BaHMSA  XMMHUYECKOM  mocyno U 1abopaTOpHBIM
o0opy/noBaHuEM, a TaKk)Ke IpaBUiiaM OOpalleHHs] C BelIeCTBAMHU B COOTBETCTBUU C
MHCTPYKLIMSMHU IO BBIOJHEHUIO J1a0OPATOPHBIX XMMHUYECKUX OIBITOB MO TMOIYYEHHUIO U
coOMpaHMIO Ta3000pa3HbIX BELIECTB (BOJIOPOJA U KUCIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C
ONpeAeIEHHON MAacCOBOM J0JIEM pAacTBOPEHHOIO BENIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHUYECKHE IKCIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB ILEI0YEH U KUCIOT C MOMOILBIO
MHIUKATOPOB (JIAKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).



K konIy o0ydenus B 9 Kiaacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHATUH: XUMHYECKMH D3JEMEHT, aroM,
MOJIEKYJ1a, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTD,
3JEKTPOOTPULATENIBHOCTh, CTEIIEHb OKUCIEHUS, XMMUYECKasl peaklus, XMMUYECKasl CBS3b,
TEIUIOBOM  3(PQeKT peakuuu, MOJb, MOJSIPHBI O00BEM, pacTBOp, OSJICKTPOIUTHI,
HEDJICKTPOJIUTHI,  3JEKTPOJUTHYECKAas  AMCCOLMALUS, pPEaKIMd HOHHOTO  OOMEHa,
KaTalnu3aTtop, XHUMHYECKOE paBHOBecHME, oOOpaTuMble M  HEOOpaTHMbIE PEaKIIWH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM()OTEpHOCTb, XUMUYECKasi CBA3b (KOBaJIEHTHAs, WOHHAs,
METaJlJINYECcKasi), KpUCTAJUIMYECKas pemeérka, KOppo3us METAJUIOB, CILUIaBbl, CKOpPOCTb
XUMHUYECKOH peakLuu, IpenenapHo gonycrtumas konuenrpanus [1/IK Bemecrsa;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX HMOHATUN U MIPUMEHSTH 3TH MOHITUS
IIPY OIIMCaHUM BELECTB U UX IPEBPAIICHUN;

UCIOJIB30BAaTh XUMHUUECKYI0O CHMBOJHUKY JIsi COCTaBJICHHUS (DOPMyJ BEIIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIUI;

OIpEEIATh BAJIEHTHOCTh U CTENEHb OKHUCICHHUS XMMMUYECKHUX SJIEMEHTOB B COEAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCy COEIMHEHUI MO
dbopMynaM, BHJI XUMHYECKOW CBSI3U (KOBaJeHTHasl, MOHHAs, MeTa/inyeckas) B
HEOPTaHMYECKUX COCAMHEHUSX, 3apsi MOHA 10 XUMHUYECKOW (opMmyIe, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COEAMHEHUN, TUI KPUCTALIMYECKONH pEIIETKU
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbich [lepronnueckoro 3akona J[. . MenaeneeBa u 1€MOHCTPUPOBATh €ro
MMOHMMAaHKE: OINKCHIBATh U XapaKTepu30BaTh TabmuuHyto ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh IOHATUS «IJIaBHas mnoArpynmna (A-rpynma)» u
«moboynast moarpynna (b-rpynma)», wmaible W 0oJibllIME€ NEPUOABI, COOTHOCUTH
0003HAYCHHS, KOTOpbIE HUMEIOTCI B  TEPUOJUYECKOM  TabmMIe, C  YHCIOBBIMH
XapaKTepUCTUKaMU CTPOCHMS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa, olriee
YHUCIO SJEKTPOHOB M paclpelielieHHe UX IO AJIEKTPOHHBIM CJIO0AM), OOBICHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COEIMHEHUN B Ipejaersax MabIX
MIEPHOJIOB U TJIABHBIX MOJATPYIII ¢ YUETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMHYECKHE D3JIEMEHTBI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMHU BEILIECTB, IO TEIIOBOMY 3P PeKTy,
10 U3MEHEHMIO CTETeHEeH OKUCIICHUSI XUMUUECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIEM(PUISCKNE XUMUIECKHNE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KJasi OINHCAHUE NPUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPAaBHEHHs DJIEKTPOJUTHYECKON JMCCOLMALMU KHUCIIOT, ILEJIOYEHM W COJIEH,
MOJIHBIE M COKpAlIEHHbIE ypaBHEHUS pPEaKIUil HMOHHOTO OOMEHa, ypaBHEHHUS pEakKIui,
MOATBEPKIAIOIIUX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BELECTBAMHU Pa3IUYHbIX
KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIHMH  MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OaslaHCca ATUX peaKIuii;

MIPOrHO3UPOBATh CBOICTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILIECHUN B PA3JINYHBIX YCIOBUSX;



BBIYHCIIATh OTHOCHUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIIO
XMMHYECKOI0 3JIEMEHTa M0 (OpMyJie COEIUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKOM pPEaKIUu;

co0Jr01aTh MpaBUila MOJIb30BaHUS XMMHUYECKON MOCYI0H U J1aOOpaTOpHBIM 000pYJOBaHUEM,
a TaKkKe IMpaBWia OOpalleHuss C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHUSAMH 10
BBIIMIOJIHEHUIO J1a0OpPaTOPHBIX XHUMHYECKHX ONBITOB 10 TMOJYYCHHUIO M COOMPAHHIO
ra3000pa3HbIX BELIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

IIPOBOJUTH PEAKIUM, IOATBEPKAAIONIME KAYECTBEHHBIM COCTAB PA3JIMYHBIX BELICCTB:
pacro3HaBaTh ONBITHBIM IIYTEM XJIOpUJI-, OpoMuUA-, HOAUN-, KapOoHaT-, docdaT-, CUIUKaT-,
cynbdar-, TUAPOKCHA-MOHBI, KATHOHBI AMMOHHUSI W HOHBl H3YYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPIAHUYECKUX BEIIECCTB;

IIPUMEHATh OCHOBHBIC OIIEPAllMM MBICIUTEIBHON JEATEIbHOCTH — aHaJIW3 W CHUHTE3,
CpaBHEHME, 0000IIEHNEe, CUCTEMATH3alMI0, BbIABICHUE NIPUUYMHHO-CICACTBEHHBIX CBS3EH —
JUIL U3Y4YECHHUsS] CBOMCTB BEIECTB U XMMUYECKUX PEaKLUN, €CTECTBEHHO-HAYYHbBIE METOJBI

IIO3HAHHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHHUC, MOACIHMPOBAHHUC, OSKCIICPHUMCHT (peaﬂbeIﬁ u
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl Kourpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bubnuoreka [{OK
' MPAKTUYECKOU JIESITEIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
1.2 B 1 1
CHICCTRA M XHMITACCKHE peakitiH > https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
bubnmorexa LIOK
2.1 B .K I o 6 1
O3YX. BUCTOPOIL. LIOHATHE 0O OKCHAaX https://m.edsoo.ru/7f41837c
bu6mmoteka IIOK
2.2 B g1 8 1
O/IOPOAL-LIOHATHE O KHCIIOTaX 1 COJIAX https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
2.3 Boga. P T §) 5 1 1
ona. PactBopsl. [lonaTHE 00 OCHOBaHMSIX https://m.edsoo.ru/7fA1837¢
but6mmorexa [IOK
2.4 O % 11 1 1
CHOBHBIE KJIACChl HEOPTaHUUECKUX COECTUHEHUN https://m.edsoo.ru/7fA1837¢
Hroro o pazneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /[. U. MengeneeBa. CTpoeHne aToMOB. XUMHYeCKas

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€akIuu

Ilepuonnueckuii 3akoH u [lepuonnueckas cucrema

but6mmoreka [IOK

3.1 xumudeckux saeMenToB JI. . MenaeneeBa. CtpoeHue 7
A A p https://m.edso0.ru/7f41837c
aToma
3.2 Xumuueckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIBHEIC 8 1 but6mmoreka [IOK
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https://m.edsoo.ru/7f41837¢c

peaxiuu
bub6nmoreka [IOK
" 1
TOTo 1o pasieity ° https://m.edso0.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa LIOK
p P https://m.eds00.ru/7f41837¢
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9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
/i HanmeHnoBaHue pa3/iesioB 4 TeM IPOrPaMMbI Beero Konrposbheie — IlpakTudeckue 0GpasoBaTeJbHbIE
padoThI padoThI pecypeni
Pa3ned 1. BemecTBo U XuMH4yecKkmne peakiun
11 [ToBTOpenue u yriybiaeHne 3HaHUI OCHOBHBIX Pa3/ieioB 5 1 bubnuoreka [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIINH 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
13 OneKTpoauTHYeCKas Juccoruanus. XuMUyecKue 8 1 1 bubnuorexa [IOK
peakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pasznea 2. Hemerabl 1 HX cOeNHEHHS
91 OOGmras xapakTepucTuka XuMuaeckux 3memMeHToB VIIA- 4 1 bubmuoreka [IOK
rpynsl. ['agoreHst https://m.edsoo.ru/7f41a636
99 OO6m1as xapakTepucTUKa XUMHUECKUX deMeHTOB VIA- 6 bubnnorexa [JOK
rpynnsl. Cepa u e€ coeJuHEHUs https://m.edsoo.ru/7f41a636
53 OO011ast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- 7 1 bubmuoreka [IOK
rpymnmsl. A30T, pochop U UX CoeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO0mas xapakTepucTUKa XUMHIECKUX deMeHTOB |V A- 3 1 2 bubnuotexa [JOK
TPYIIIBL. YTIEPOJ U KPEMHUN U UX COCUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo paszneny 25
Pa3nes 3. MeTa/liibl U HX COCANHEHUS
. bu6muoreka [JOK
31 Obupe crolcTRa MeTaIIOB 4 https://m.edsoi.I ru/7f41a636
3.2 Baxxueiie MeTayuibl 1 UX COSIUHEHUS 16 1 2 bubnnorexa LOK

https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 20
Pa3znen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
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ITIOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgponbie

Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE

padoThI padoTshI
pecypchl
TexHuka 6€30MaCHOCTH HAa YPOKaX XUMUHU. Eub 1OK
nOJIMOTEeKA

1 [Ipeamer xumun. Poib XMMUU B KU3HA 1 04.09.2023 https://m.edsoo.ru/ffod210¢

yenoBeka. Tena u BemecTra
bu6mmorexa [IOK

2 [Tonsatre o0 MeTOHaX MO3HAHUSA B XUMUU 1 04.09.2023 httos://m.edsoo.ru/ffod227e

3 [ToaroroBka k IIpaktuyeckoii padote Nel 1 11.09.2023
[IpaxTuueckas padora Ne 1 «IIpasuiia

4 paboThI B 1a00OpaTOPUU U IPUEMBI 1 1 11.09.2023 bubnunorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 .

5 HCTBIC BEIIECTBA fl cMecu. CrocoObl 1 18.09.2023 bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue

6 cMmeceil (Ha mpuMepe OYUCTKH MOBAPEHHOMN 1 1 18.09.2023 bubmorexa HOK

puMEp P R https://m.edsoo.ru/ff0d28c8
COJIY WJIM aHAJIN3a MTOYBHI)»
bu6mmorexa [IOK

7 ATOMBI 1 MOJIEKYJIBI 1 25.09.2023 httos://m.edsoo.ru/fod2a6e

8 XuUMHUYECKHE dTTEMEHTHI. 3HAKH (CUMBOJIBI) 1 25 09.2023 bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 02.10.2023 https:/m.edsoo.ru/f0d2d50

10 OrtHocuTenbHas aTOMHAs Macca. 1 02.10.2023 bubnuorexa [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

11 3aK0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 09.10.2023  bu6Gamoteka [IOK
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Xumuueckasi hopmyia.

https://m.edsoo.ru/ff0d2eae

BanenTHOCTE aTOMOB XMMHYECKUX

12 09.10.2023
9JIEMEHTOB
MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
13 16.10.2023
COETUHEHUN https://m.edsoo.ru/ff0d350c
14 DOu3nYeCKre U XUMUYECKUE SBICHUS. 16.10.2023 bubmuorexa [JOK
Xumudeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpuznaku u y'CJ'IOBI/I}IUHpOTeKaHI/ISI 23.10.2023 bubnnoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. 23.10.2023 bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Krnaccudukanus XuMHYECKAX pPeaKIui
17 (coenuHeHus, pa3IoKeHHs, 3aMEIICHUS 06.11.2023 bubnmorexa LHOK
P ’ ’ e https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 110K
noOInoTEKA
18 SHITUKJIONEIUCT. O606HjCHI/I€ u 06.11.2023 https://m.edsoo.ru/FOd40cA
CHCTEMAaTH3alus 3HaHUH
19 KonTtponsHas pabora Nel o reme 13.11.2023 bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayxa.
20 KI/IC?I}(’)XO — DJIEMEHT U IPOCTOE Beﬂy:CTBO 13.11.2023 bubmiorexa HOK
PO P t ' o https://m.edsoo.ru/ff0d448e
Os30H
du3nyeckre 1 XUMHUUECKHE CBOIICTBA Bu6 10K
HOIHOTEKA
21 KHCIIopo/ia (peakliuyi OKUCIICHUS, TOPEHHE). 20.11.2023 https://m.edsoo.ru/F0d4614
IMousatue 06 oxcuagax
Croco05I Tojryue cjiopoja
22 n;60 ale r;; ZILIHH:;S:I;H};?CTE 20.11.2023  Pommorexa [IOK
paTop p ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
93 Brruucnenus komuecTBa, MacChl BEIIECTBA 27 11.2023 bubmuoreka [JOK

10 YPAaBHEHUSIM XUMUYECKUX PEaKIUi

https://m.edsoo.ru/ff0d5708
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TemnmoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,

bubmuoreka [JOK
24 MOHSATHE O TEPMOXMMHYECKOM YPaBHCHHH, 27.11.2023 https://m.edsoo.ru/F0d4790
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIIMIX
TornuBo (HedTh, Yroib U METaH).
25 3ar 513H€I§I/Ie(1;03 o a, Croco0bl iro 04.12.2023 bubmmorexa [JOK
P AR, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Ipaktuyeckas padora Ne 3 o Teme Bu6 110K
noIMoTeKa
26 «[Tomyuenne u co?npaHHe KHCIIOpOAa, 04.12.2023 https://m.edsoo.ru/ffod4ae?
W3YYCHHE €r0 CBOMCTBY
97 Bogopon — sneMeHT u mpocToe BEIIECTRO. 11.12.2023 bu6mmoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
08 du3nvecKue 1 XUMHUYECKUE CBOMCTBA 11.12.2023 bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [TonsiTHe 0 KMCTOTAX U COJAX 18.12.2023 https://m.edsoo.ru/F0d50d2
KomnuectBo BemecrBa. Monb. Mossipaast bubnuoteka [JOK
30 Mmacca 18.12.2023 https://m.edsoo.ru/ff0d5230
31 CrniocoOsI MostydeHus BOAOPOIa B 25 12.2023 bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
ITpakTruyeckas pabora Ne 4 o Teme B LIOK
nOIHOTEeKA
32 «[lony4yenue n CO?I/IpaHI/Ie BOAOPOJA, 25.12.2023 https://m.edsoo.ru/ff0dAf42
W3YYECHHE €ro CBOMCTBY
N N bubnuorexa [JOK
33 MossipHblii 00bEM ra3oB. 3aK0H ABOTaIpPO 15.01.2024 https:/m.edsoo.ru/ffod542%
Beruncnenus 00b€Ma, KOJTHYECTBA BEIIECTBA BuG 10K
nOIHOTEeKA
34 rasa 1o ero I/ISBCCTT—‘IOMy KOJIMYECTBY 15.01.2024 https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHUIO Eub OK
35 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX 22.01.2024 nosmorexa L

OTHOIIIEHUH T'a30B

https://m.edsoo.ru/ff0d5708
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bubmuorexa [JOK

36 duznyeckne U XMMHUYECKHUE CBOICTBA BOJIbI 22.01.2024 https://m.edsoo.ru/ffod587a
37 CoctaB ocHoBanuii. [lonstue 06 29.01.2024 bubnmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbleHHbie u
38 HEHACHIIIEHHBIE pacTBOPHI. MaccoBasi 10715 29.01.2024 bubmmorexa LIOK
PacTBOpBL s https://m.eds00.ru/ff0d5b40
BELIECTBA B pacTBOpE
[IpakTuueckas padbora Ne 5 o teme
39 «HpI/IFOTf)BJIer{I/Ie paCTBcpoB c ) 05.02.2024 bubnnoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
40 KonTponbnas pabota No2 mo teme 05.02.2024 bubnnoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxcunsl: cocTaB, KiacCupUKaLIUs, 12.02.2024 bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue n XMMHUYECKHE CBOMCTBA Bu6 10K
nonnoTexa
42 KHMCIJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 12.02.2024 https://m.edsoo.ru/Ff0d664e
OKCHJIOB
43 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, 19.02.2024 bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
m HonyquHve U XMMUYECKHUE CBOKCTBA 10.02.2024 bubnnoreka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, kmaccudukanms, 26.02.2024 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. bubnmoreka [JOK
4 IT 26.02.2024
6 OJTydeHHE ¥ XUMHUYECKHE CBOMCTBA KUCIIOT 6.02.20 https://m.edsoo.ru/ffodfee?
47 Comnu (cpemanue): HOMeHKJ'IaT}:pa, CHOCOObI 04.03.2024 bubnmoreka [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edso0.ru/00ad9474
48 I'eneTnueckas CBsI3b MEXKIYy Ki1accaMu 04.03.2024 bubnmoreka [JOK

HEOPraHUYECKUX COCTUHEHUN

https://m.edso0.ru/00ad9a50
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[TpakTuyeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 [0 TeME

bubmuoreka [JOK

49 11.03.2024
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
. bubnmoreka [JOK
50 O0001IeHrEe ¥ cCUCTEMATH3als SHAHUH 11.03.2024 https://m.edsoo.ru/00ad9ch?
KontponbHas padota Ne3 no teme BuG 10K
" NOJINOTCKA
51 OCHOBHBIGUI:J'IaCCBI HEOPraHUYECKUX 18.03.2024 https://m.edsoo.ru/00adge1a
COCAMHCHHI
[TepBbie TOMBITKY KIACCHPUKAITUN Eu6 1IOK
n0IMOTEKA
52 XAMHUYECKHX dJIeMEHTOB. IloHATHE O 18.03.2024 https://m.edsoo.ru/00adoffa
rpynmnax CXOIHBIX 3JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
53 cucTeMa XuMU4eckux 3ementoB 1. U 01.04.2024 bubmmorexa [JOK
T T https://m.edsoo.ru/00ada52¢c
Menneneena
bu6nmoreka [JOK
o4 [lepurozpl, TpyMIIbI, MOATPYIIIBI 01.04.2024 https://m.edsoo.ru/00adas2c
Crtpoenune atoMoB. CocTaB aTOMHBIX SJIEP. bu6nmoreka [JOK
.04.2024
= H3oTommr 08.04.20 https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB Bt 1IOK
3 nOInOTEKA
56 anemeHToB llepuoauyeckoit cucremsr /. U. 08.04.2024 https://m.edsoo.ru/00adashe
MeHnaeneeBa
XapakTepruCcTUKa XMMHYECKOTO dJIEMEHTA 110 BuG 10K
N nOIMoTEKA
57 ero nosioxeHuto B [lepuoanueckoit cucreme 15.04.2024 https:/m.edsoo.ru/00adag24
. 1. Menaeneea
3navenue [lepuoauyeckoro 3akoHa st
58 pa3BUTHUS HAYKH I/I"l'IpaFTI/IKI/I. . 1. 15.04.2024 bubnnoreka [JOK
MenpeneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
59 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB 22.04.2024  bubnuoteka [JOK
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XUMHUYECKHX dJIeMeHTOB/ Beepoccuiickas
npoBepouHas paborta

https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
60 HNonnas xumMuueckas CBs3b 1 22.04.2024 https://m.edsoo.ru/00adac34
bubmuorexa [JOK
61 KoBasieHTHas mosisipHast XUMUYECKasi CBSI3b 1 29.04.2024 https://m.edsoo.ru/00adaab8
62 KoBaneHnTHas HenossspHasi XuMU4ecKas 1 29.04.2024 bubmumoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
63 CremneHb OKHCIICHUS 1 06.05.2024 https://m.edsoo.ru/00adae28
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
4 1 .05.2024
6 peakuuu 06.05.20 https://m.edso0.ru/00adb076
bubmuorexa [JOK
65 OxucIUTeN ¥ BOCCTAHOBUTEIU 1 13.05.2024 httos://m.edsoo.ru/00adb076
KonTponbnas padota Ne4 no teme bubnuoreka [IOK
1 13.05.2024
66 «CtpoeHue aroma. XUMUYECKasI CBS3b 30520 https://m.edso00.ru/00adb486
67 PesepBHbIit ypoK. O6o6iueHI/Ie u 1 20.05.2024 bubmmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
PesepBHblit ypok. Oo0o011eHIE U https://lesson.edu.ru/lesson/b
1 20.05.2024
68 cucTeMaTu3alus 3HaHuH 0.05.20 f75933f-f74c-45af-8de9-
45825e060659
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH.

1 [lepuonnueckuit 3akoH. [lepuonnueckas 1 bubnmoreka [JOK
cHUcTeMa XMMHUYECKUX 3yeMeHToB /. M. 04.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LOK

P P 04.09.2023  https://m.edsoo.ru/00adb6h6
1(50)2 (0 (0):

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6mmoreka [IOK
HEOPraHUYECKHUX BEIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAININYECKUX PEIIETOK 11.09.2023  https://m.edsoo.ru/00adbac6

5 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubnnorexka [JOK
Pa3IMYHBIM PU3HAKAM 18.09.2023  https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHUYECKOMN pPEaKIUK.

6 [ToHSTHE O TOMOTEHHBIX H TE€TEPOTEHHBIX 1 bubmmorexa [JOK

18.09.2023  https://m.edsoo.ru/00adbe9a
peaKnusx
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.

7 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XUMUYECKON PEaKIIUU U TTOJIOKEHNE 25.09.2023 | https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS

3 OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakiuu 25.09.2023  https://m.edsoo.ru/00adcade
Kontponbnas padota Nel o teme

9 I1 0 i 1 1
«[ToBTOpEHUe u yroyOiaeHue 3HAaHHA 02.10.2023
OCHOBHBIX Pa3ZesioB Kypca 8 kiacca»
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10 Teopust 3MEKTPOAUTUUECKOM TUCCOLMALINN. bubmumorexa [IOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI 02.10.2023  https://m.edsoo.ru/00adcd68
11 HMonHble ypaBHEHUS peakuit bubmorexa [JOK
P peart 09.10.2023  https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM
12 B CBETE IIPEJICTABICHUI 00 bubmorexa [JOK
ped . 09.10.2023 = https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKON TUCCOIIUAIIUU
XUMUYECKUE CBOWCTBA COJIEH B CBETE
13 MPEJICTABICHUI 00 3JIEKTPOIMTUYCCKOU bubmorexa [JOK
Pt P 16.10.2023  https://m.edsoo.ru/00add8b2
JUCCOLUAIINU
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmorexa [JOK
P 16.10.2023  https://m.eds00.ru/00add9d4
. bubmuorexa [JOK
15 Obobmenne 1 creTeMATHIALK SHAHMNIH 23.10.2023  https://m.edsoo.ru/00addd12
16 ITpakTryeckas padora Ne 1. «Pemenune bubnnorexka [JOK
AKCIEPUMEHTAIIbHBIX 33724 23.10.2023  https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme
17 «INEKTPOTUTUYECKAS TUCCOIUAITUS bubmorexa [JOK
P AHCCOTHAT 06.11.2023  https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaklui B PACTBOPAX»
18 OO6mrast XxapakTeprucTHKa HEMETAIIIIOB 06.11.2023
19 OO01mas xapakTepuCTHKA raJIOTeHOB. bubnuorexa [JOK
XHWMHYECKHE CBOWCTBA HA IPUMEPE XJIOpa 13.11.2023  https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIIOTA,
20 XI/IMII;IICC;II/IS C);OﬁCTBa MOJIy4eHUE bubmorexa HOK
> HOIYH ’ 13.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
21 «[TomydyeHnue consiHOMN KUCIOTHI, U3yUYEHUE bubmmorexa [JOK
. y:1 > B9 20.11.2023  https://m.edsoo.ru/00ade348
e€ CBOMCTB»
22 Boruncnenus no ypaBHEHUSIM XUMHUECKHUX bubnuoreka [IOK
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peaKIvii, €CJIM OJIMH U3 PEareHTOB JIaH B 20.11.2023  https://m.edsoo.ru/00ade488
n30bITKE

93 OO6mas xapakrepucTuka 31emMeHToB VIA- bubnunoreka [HOK
TPYIIIBI 27.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

24 Haxomr;eHHe ce bII[ I/I(beé coez[I/IHeII){I/H?I B Bubmaorexa ITOK

P . 27.11.2023  https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA CEphI

o5 CepoBonopo, ctpoenue, pu3nueckue u bubnuorexa [JOK
XUMHYECKHE CBOICTBA 04.12.2023  https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,

26 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmorexa LHOK

’ 04.12.2023  https://m.edsoo.ru/00adea28
IPUMEHEHHE
XUMUYECKUE peaKilni, JIekKallle B OCHOBE

97 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHUs bubnuoreka [IOK
CEpHOIl KUCIOThl. XUMHUYECKOE 3arps3HEHNE 11.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI

28 Brruncnenune MaccoBoit 1071 BbIXO/a bubmuorexa [JOK
IIPOJYKTA peaKkuu 11.12.2023  https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTHKa 31eMeHToB VA-

29 rpynmnsl. A30T, pacipoCTpaHEHHE B bubnnorexka [JOK
npupoje, Gu3ndeckue 1 XUMHYECKHIe 18.12.2023  https://m.edsoo.ru/00adeea6
CBOMCTBA

30 AMMUak, ero Gpu3nyecKue 1 XuMH4eCKHe bubnnoreka [JOK
CBOICTBA, IOJIyYE€HUE U IPUMEHEHUE 18.12.2023  https://m.edso00.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

31 «[TomyueHne amMmmuaka, U3ydeHHe ero bubmmorexa [JOK

e itk 25.12.2023  https://m.edsoo.ru/00adf180
CBOWCTB»

32 A3oTHas kuciora, e€¢ Gu3ndeckue u bubnmoreka [JOK
XUMHUYECKHUE CBOMCTBA 25.12.2023  https://m.edsoo.ru/00adf306

33 Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS bubnmoreka [JOK
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B KQU4ECTBE MHUHEPAIBHBIX YIO0OPEHHIA. 15.01.2024  https://m.eds00.ru/00adf518
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas
34 KHCJIO0Ta, (PU3NYECKHE U XUMHUYECKUE bubmmorexa [JOK
. 15.01.2024  https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJIy4CHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
35 MUHEpaIbHBIX yI0OpEeHU. 3arpsi3HeHNe bubmorexa HOK
PAILHBIY YAOOP AP 22.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
36 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnnoreka [JOK
¢bu3nyecKkrue 1 XUMHUYEeCKHe CBONCTBA 22.01.2024  https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pu3nveckue u
37 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubnuorexa [JOK
poOJIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoia 29.01.2024  https://m.edsoo.ru/00adfebe
(V)
38 VYronpHas KUCIIOTA U €€ CONn bubmorexa HOK
29.01.2024  https://m.edsoo.ru/00ae006c
ITpakTruyeckas pabora Ne 4 o Teme
39 "[Tonmy4yeHne yrieKMUCIIoro ra3a bubmmorexa [JOK
. - ' " 05.02.2024  https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MOHATHUS 00
40 OpraHUYEeCKUX BEUIECTBAX KaK O bubmorexa HOK
P 05.02.2024  https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
41 Kpemuuii u ero coenuuenust bubmorexa HOK
P 8 12.02.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
42 AKCIEPUMEHTAIBHBIX 3374 M0 TEME bubnuotexa [JOK
«BaxHennme HeMeTalIbl U UX 12.02.2024  https://m.edso00.ru/00ae0bf2
COCTUHEHUS
43 KontponbHas padota Ne3 o teme bubmuorexa [JOK
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«BaxxHelmme HeMeTauIbl U UX 19.02.2024 @ https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
44 3JIEMEHTOB — METaJJIOB. MeTajuindeckas bubmuorexa [JOK
CBS3b U METAJIMYECKAsi KPUCTAIIMYECKAS 19.02.2024  https://m.edsoo.ru/00ae103e
pemi€Tka. PU3HYECKUE CBOWCTBA METAJLIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
45 DIEKTPOXUMHUUECKUIN PSIIT HAIPSHKEHUI Bubmorexa ITOK
P AR p 26.02.2024  https://m.edso0.ru/00ae1156
METAJJIOB
O61ue cnocoObl MOTy4YeHHUsS] METAJLIOB.
CrnnaBel. Beruncienus o ypaBHEHUAM bubnuoreka [IOK
46 N
XUMHUYECKUX PEAKIUM, €CIIM OJUH U3 26.02.2024 | https://m.edsoo.ru/00ael156
pEareHTOB COACPKUT MPUMECH
47 IToHsTHE O KOPPO3UHU METAIIIIOB bubmmorexa LOK
PP 04.03.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
48
Ilenotreie Merauis! 04.03.2024 | https://m.edsoo.ru/00ae14b2
49 OKCHUIIBI U TUIPOKCUIBI HATPUS U KaIUSA Bubmorexa ITOK
A P A P 11.03.2024  https://m.edsoo.ru/00ael14b2
50 [I{er0ouHO3EMENBHBIE METAJUIBI — KaIbLUN U bubnnorexka [JOK
MarHum 11.03.2024  https://m.edsoo.ru/00ael15e8
51 Baxueiinne coeqnHeHns KajJbIlusg bubmorexa LIOK
g 18.03.2024 | https://m.edsoo.ru/00ael15e8
52 0000 I
00llIeHNE U CUCTEMATU3AIHAS 3HAHUI 18.03.2024
53 JKécTkoCTh BOIBI M CHOCOOEI €€ yCTpaHEHUS bubmmorexa LOK
yerp 01.04.2024  https://m.edso0.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
54 "YKEcTKOoCTh BOIBI M METOEI €6 bubmmorexa LOK
01.04.2024 | https://m.edsoo.ru/00aelae8

ycTpaHeHus"
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bubmuorexa [JOK

> ATrOMHHHIL 08.04.2024  https://m.edsoo.ru/00aelc64
56 AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCH]IA 08.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> Keneso 15.04.2024  https://m.edso0.ru/00ae1d86
58 Oxkcuapl, Tuipokcuipl u conu xenesa (1) u bubnmoreka [JOK
xenesa (1) 15.04.2024  https://m.edsoo.ru/00ae35e6
59 O0o001IeHNe U CHCTeMAaTH3alns 3HAHUN 99 04.2024
[Ipaktuueckas paborta Ne 7. Pemenue
60 AKCIIEPUMEHTANBFHBIX 3a7a4 110 TeMe bubmmorexa [JOK
P . A 22.04.2024  https://m.edsoo.ru/00ae3de8
«BaxxHele MeTasibl U UX COSTUHEHHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIui, eCITu OJJUH U3 PEareHTOB JIaH B
61 i36LIHTKe WJIH CO I[e )KI/ITI?'I nMecH " bubmmorexa [OK
ACPIRET TP ' 29.04.2024  https://m.eds00.ru/00ae1750
Brruncnenus MaccoBoii 1011 BEIXOa
MPOJYKTa PeaKiuu
62 KontponbHas pabota Ne4 o reme
«BaxHelmue MeTaIbl 1 UX COSTUHEHUS 29.04.2024
63 BemectBa 1 Matepuainbl B TOBCETHEBHOM bubnmoreka [JOK
KU3HU YeJI0oBeKa 06.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHUE OKPY KaIoIIei bubnmoreka [JOK
Cpelibl 06.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MKM B pelIEHUN YKOJIOTHUYECKHUX bubnnoreka [JOK
po0Oiem 13.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011eH1E 1 bubnmoreka [JOK
cHCTEeMAaTH3aInsI 3HAaHUHN 13.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHNE 1 bubnuoreka [IOK
CUCTEeMaTHU3allusl 3HAaHUH 20.05.2024  https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PezepHblit ypok. O0o0mIeHne 1 1 bubmumorexa [IOK
cUCTEMAaTH3alN 3SHAHUN 20.05.2024 | https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 9 kmace/ ['abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Penerurop mo xumuu. Ilox pex Eroposa. - PoctoB u//1; denukc

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://rsr-olymp.ru/ - oduinansHeiii caiitT BeepoccHiickux omuMITHa
IIKOJIbHUKOB (HOPMAaTHUBHBIC JIOKYMEHTBI, TUCTAHIIMOHHBIC OJIMMITHA/IBI, aHAITU3

pPe3yJbTAaTOB U PEKOMEHAIINN ).

http://www.chem.msu.su/rus/olimp - 3agaun XUMHYECKHX OJUMITHA.
MexayHapoaHbie oauMIIaabl, MeHaeneeBcKas omuMnuana, XuMHUKO-
MaTEeMaTHYECKUE OJIMMITHAJIbI, Bcepoccuiickue oIMMITHaibl MKOJILHUKOB T10

xumun. Marepuainst 1997-2004r.

http://olimp.distant.ru/ — Poccuiickas aucTaHIIMOHHAS OJUMITHA (A IKOJIbHUKOB

110 XUMHHU U MG)I(I[}IHaPOILHaH JAUCTaHIIMOHHAasA OJIMMITHaJa IIKOJIbHHUKOB I10



xumuu "NMHTep-Xumuk-tOuuop".

http://www.eidos.ru/olymp/chemistry/ — Bcepoccuiickuii TuCTaHIIMOHHBIN
IBPUCTUYECKUE OJTMMITHAIBI 10 XUMHUH (IIOJI0KCHHUE, PEKOMEH/ AN,

METOJIUYECKUE MaTEepPUAJIbI).

http://olympiads.mccme.ru/turlom/ — Exeroausiii Typaup umern JJomonocamu

(TBOpUECKas OJTUMITMA/IA JIJISl IIKOJBHUKOB, KOHKYPCHI, CEMUHAPBHI).

http://www.step-into-the-future.ru/ nporpamma «Illar B Oyayiiee (BbICTaBKH,
CeMHHApbI, KOHpEpeHIUH, (POPYMBI ISl ITKOJLHUKOB U YYUTEJICH 10 BOIpOcaM
OpraHu3aIliH UCCIIEI0BATENBCKOM IEATEILHOCTH, TOATOTOBKH MPOEKTHBIX

pabor);

http://www.iteach.ru - mporpamma Intel — «O0yuenue mist 6y ayIeroy»
(TEXHOJIOTHS IPOCKTHOTO O0YYCHHUS, CO3/IaHKE IIKOJIbHBIX YUCOHBIX MPOCKTOB,
METOAMYECKUE OCOOCHHOCTH OPraHU3aIliH MPOEKTHOM A€ TEIbHOCTH, KOHKYPCHI

U TPEHHUHIH).

http://www.it-n.ru/ - ceteBoe co0OIIECTBO yUHUTENCH XUMUU « XHUMO3a» U
coobmiecTBo yuntenei-uccnenonareneit «HOY-XAVY» (uHTEpecHbIE MaTepUabl,
KOHKYPCBI, (DOPYMBbI, METOJIMUECKUE PEKOMEH/IAIINU 10 OpraHU3aIuu

HCCIIEIOBATEIbCKOM JESITEILHOCTH).



http://www.alhimik.ru - mose3ubie coBeThl, 3()(HEKTHBIC OIBITHI, XUMUYECKHE
HOBOCTH, BUPTYaJIbHBIN pereTHTOP (CalT OyIeT MOJIe3¢H KaK I YUCHUKOB, TaK

U JUIS YUUTEIEH). .

http://dnttm.ru/ — oM Hay4HO-TEXHHYECKOTO TBOPUYECTBA MOJIOACKH I'. MOCKBa
(on-line koHdepeHIUH, TPCHUHTH, OOYUYCHHS I TBOPUECKHUX PEOAT 0 (PU3MKE U

XHUMHH )

http://www.redu.ru/ — IleHT pa3BUTHS HCCIIEIOBATEIBCKON JAEATEIBHOCTH
y4aiuxcs (IoJroTOBKa UCCIICAOBATEIILCKUX MTPOEKTOB, METOIMUECKUE
PEKOMEHIANNH /ISl YIUTENs, KOHKYPCHI, MEPOIIPHSATHS /IS IIKOJILHUKOB ON-

line).

http://chemistry-chemists.com/ — «Xumus u Xumuku» - GopyMm KypHaia
(BKCHepI/IMeHTH 10 XUMHH, IIPAKTHICCKAA XUMMUA, HpO6J’IeMI)I HAaYKH U

o0Opa3oBaHusl, COOPHUKH 3aJ1a4 JJIsI OJITOTOBKU K OJIUMIHUAZaM MO XUMUK).

['azera «Xumus» U CalT U1 yunuTens «f uay Ha ypoK XUMUN»

http://him.1september.ru

ChemNet: mopran GpyHIaMEHTAILHOTO XUMHUYECKOI0 00pa30BaHUs

http://www.chemnet.ru



AJIXUMUK: caiit JL.FO. Anuk6epooii http://www.alhimik.ru

OCHOBBI XUMHH: 06p3.30BElT€JIBHLII>i cauT JJI IIKOJIBHUKOB U CTYICHTOB

http://www.hemi.nsu.ru

Xumus B OTkpeIToM KoJutemke http://www.chemistry.ru

WebElements: onnaiiH-clipaBOYHUK XMMHUYECKUX DJIEMEHTOB

http://webelements.narod.ru

Benok u Bce o HeM B Ouostoruu u xumuu http://belok-s.narod.ru

Buptyansnas xumuueckas mkosa http://maratakm.narod.ru

3aHuMmaTenbHas XuMHus: Bce o meTayuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kabuner xumun: caiit JI.B. Paxmanosoit http://www.104.webstolica.ru

Komnexkuus «EcTecTBEeHHOHAYYHBIE SKCIIEPUMEHTBI» : XUMUS

http://experiment.edu.ru



Opranuyeckasi XUMHUSI: JIEKTPOHHBIM YUEOHMK JJI CPEAHEH MIKOJIBI

http://www.chemistry.ssu.samara.ru

XuMus I BCEX! MIIFOCTPHUPOBAHHBIC MATCPHUAJIBI 110 O6HICI>'I, OpFaHquCKOﬁ 151

Heoprannyeckor xumun http://school-sector.relarn.ru/nsm/

XuMUs 1)1 ITKOJILHUKOB: caiT JImutpust boiorosa http://chemistry.r2.ru

IxoneHas xumus http://schoolchemistry.by.ru

BJ'IGKTpOHHa}I OMOJIMOTEKA IT0 XUMHUH M TEXHUKE

http://rushim.ru/books/books.htm

Xumuueckas Hayka U oopaszoBanue B Poccuu http://www.chem.msu.su/rus

Xumus u XKuzuas — XX Bek http://www.hij.ru

[Nazera «Xumus» U calT 118 yunutens «f uay Ha ypoK XUMUN»

http://him.1september.ru

ChemNet: mopran GpyHIaMEHTAILHOTO XUMUYECKOT0 00pa30BaHuUs

http://www.chemnet.ru



AJIXUMUK: caiit JL.FO. Anuk6epooii http://www.alhimik.ru

OCHOBBI XUMHH: 06p3.30BElT€JIBHLII>i cauT JJI IIKOJIBHUKOB U CTYICHTOB

http://www.hemi.nsu.ru

Xumus B OTkpeIToM KoJutemke http://www.chemistry.ru

WebElements: onnaiiH-cripaBOYHUK XMMHUYECKUX DJIEMEHTOB

http://webelements.narod.ru

Benok u Bce o HeM B Ouostoruu u xumuu http://belok-s.narod.ru

. BuptyansHas xumudeckas mkosa http://maratakm.narod.ru

3aHuMmaTenbHas XuMHus: Bce o meTayuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

KOHHGKHI/IH ((ECTGCTBeHHOHayT—IHI)Ie OKCIICPUMCHTBD) . XUMU

http://experiment.edu.ru

Opranuydeckasi XuMUsi: JJIEKTPOHHBIN Y4eOHUK JJIsl CPEAHEN IIKOJIBI



http://www.chemistry.ssu.samara.ru

XuMHS 17151 BCEX: WILTIOCTPUPOBAHHBIE MAaTepUaIbl 110 OOLIEH, OPraHUYECKOU U

Heopranmdeckoit xumuu http://school-sector.relarn.ru/nsm

XuMHUs )1 IIKOJIbHUKOB: caiT Jmutpust boaorosa http://chemistry.r2.ru

[IxonbHas xumus http://schoolchemistry.by.ru

BJ'IGKTpOHHa}I OMOJIMOTEKA IT0 XUMUH M TEXHUKE

http://rushim.ru/books/books.htm

[Teproanyeckas Tabiuia J1IeMEHTOB
http://www.informika.ru/text/inftech/edu/edujava/physics/Periodic/Periodic.html

[ToMuMo TabIUIBI pUCYETCs SAPO C BPAILIAOIIMMUCS BOKPYT Spa HEUTPOHAMMU.

chem.msus - Ha caiite "XuMndeckast Hayka u oopasoBanue B Poccun':
"JjekTpoHHas OubmoTeka mo xuMuu" - chem.msu.su (pazaen "Marepuanbl s
mkonpHUKOB") 1 "llIkombHOE XMMHIYEecKoe 0Opa3oBaHue B Poccuu: cTanaapThi,

y4eOHUKH, OJTUMIIUAAbI, YK3aMEHBI" (MaTepHUabl ISl yYUTENIEH U IKOJIbHUKOB).

hemi.nsu.ru "OcHoBbl xuMuu" - DNEKTPOHHBII yueOHUK. Internet-u3nanue,

ucrpasieHHoe u gqonoiaHeHHoe. HoBocubupck: HI'Y, 2001-2006. nonent HI'Y



A.B. ManyiinoB u B.. PonnoHoB. D10 3KcriepUMEHTaIbHbIN YUeOHUK 110 001
Y HEOpPraHu4eckou xumuu s 8-11 kitaccoB, npeiHa3HaYEHHbBIN KakK IS
HaYaJIbHOTO 00YYEeHUs, TaK U JUIsl OJTOTOBKH K dK3aMeHaM B By3. Bcee paznenbl
y4eOHHMKA XOPOIIO WIITIOCTPUPOBAHBI. [ ITFOC IPHITOKEHUS: TEPMHHBI,

nepuoandcCKasa CUCTCMa, OTBCTHI K 3a/la4aM U JIp.

chemistry.ssu.samara.ru - "Opraauyeckast XuMus" DIEKTPOHHBIA YUYCOHUK 15
cpenHell mkoibl. (aBTopsl - [epsouna, Kanrtapus, ConoBos, Camapckuii
YHUBEPCUTET, Kad. opr. xumun) O0bEeMHas U XOPOILIO WILTIOCTPUPOBAHHAS

ANeKTpOHHas KHUTa. Pa3meniena Ha caiite xumpaka Camapckoro Y HUBEpCUTETA.

college.ru - pazaen "OTKpBITOro KoJUTeHKA" 10 XUMHUH. DJICKTPOHHBIN y4eOHUK
o XUMUM 1151 KOJBHUKOB ¢ CJI-nucka "OTkpbiTas xumus 2.5" Paznen
Xpecromarus - mogoopka kaur u crareid. On-line Tecruposanue (HeoOxoauMa

perucTpanus).

school-sector.relarn.ru - "Xumus gas BCEX" u3 cepun "OOyuaromue
saimkIoneann". CaT COACPKUT TEKCTOBBIE U rpadyecKue MaTepuabl (
school-sector.relarn.ru ) pasmeriernsie Bo 2-M u3aannn CDROM "Xumus ais
BCEX" 1999r. Ot1o0 60mb110# 1 Xoporui yueOHuK xumuu. Paznensi: Ob1ras

XUMUs, HeopraHquCKaﬂ XHUMMUA, OpFaHI/ILIeCKaSI XUMMUsL.

alhimikov.net - caiit "Alhimikov.net". Coaepkanue: 3JeKTPOHHBIN yUeOHHK



"OCHOBBI 0011IeH U HeOpraHUYeCcKor XuMuu" s 8-9 Ki1.; XUMUYECKUe TaOIHIbI;
CkauaTh IepHOANYECKYIO cucTeMy | nporpammy PL Table 4.2 a Takike cMOTpeTh
Ha caiite "XHUMHYECKHUE dJIEMEHTHI" - 3TO MepUondYecKast TabIuIa C TOAPOOHBIM
OTHICaHUEM BceX 3ieMeHTOB; Kiraccudukaius BemecTB, peakiiyii; B pa3aeiie
"TecTsl" MOKHO CKa4aTh rporpamMmy Y HuBepcaiabHbii TecT 3.0.0.4 - 9,5 MO;

Ypoku; Pemenune 3ama4d u MH. ap.

alhimik.ru - "Anxumuk" CoBeTsl aOUTYypUeHTY. YunuTenro Xumun. CIpaBOYHUK
(oueHb OombIIas MOAOOPKA TAOJIUIl M CIIPABOYHBIX MaTepuaioB). Becenas xumusi.
HoBoctn, Onumnuanel, KyHctkamepa (Macca HHTEPECHBIX HCTOPHUYECKUX
CBEJICHUI) U Jip. B 4acTHOCTH, B UUTAJIBHOM 3aJI€ €CTh KHUXKKA - " XUMUS 115
mo0o3HaTenbHbIX. OCHOBBI XMMHUHU U 3aHUMATEIbHbIE ONbITH" ['pocce 3.,
BaiicmanTens X. (mep. ¢ HeMenkoro). (A Takke MHOTO JAPYTHUX HHTEPECHBIX

CTaTeil U KHUXKEK.).

chemworld.narod.ru - caiit "Chemworld.Narod.Ru" Pa3aensr: [1paktuka -
IIKOJIbHBIE OTIBITHI, SKCTIEPUMEHTHI U MH. Jip.; Ctatbu 1o uctopuu; Pedepartsr;
bubnuoTeka - MHOTO pa3IUYHBIX MyOJUKAIIHM, B YACTHOCTH 37I€Ch MOKHO
CKaJaTh MeauKoM "Xumus 1is 1ro6o3HaTenbHbIX" (1,6 MO - a0 224cCTp. B
Worde co cxemamu u pucynkamu); Onumnuasl, CripaBOYHbIC MaTepHAIIbI,
CrnoBapb TepMHUHOB ; [IporpaMMbl, B 4aCTHOCTHU AJIEKTPOHHBIN yueOHUK " Xumus"

u ap.; Cebuiku; O630pbI U TIP.



