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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs COCTaBjeHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl
OCHOBHOTO 00mero oopasoBanus, npeacraBieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabodeld TpOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIIMH TPEOIaBaHMS
ydyeOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoit
Oenepannm.

[Iporpamma o xumuu Aa€T Mpe/ICTaBIEHUE O LEJAX, OOIIeH cTpareruu o0y4yeHus,
BOCITUTAHUS U Pa3BUTHS OOYYAIOIINXCS CPEACTBAMHU YUEOHOTO MPEaMETa, YCTaHABINBACT
o0s13aTeNbHOE TPEIMETHOE COJEpKaHUe, MpelycMaTpuBaeT paclpenesieHHe ero 1o
KJlaccaM M CTPYKTYpUPOBAHUE IO pa3jiesiaM U TeMaM IPOrpaMMbl IO XUMUU, OIpeIeseT
KOJMYECTBEHHBIE W KA4YECTBEHHBIC XapaKTEPUCTUKH COACP)KAHUSA, PEKOMEHIYEMYIO
MOCJICIOBATEIHFHOCTh U3YUCHHUS XUMUHU C YIETOM MEKIIPEAMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€M, JIOTMKKM Yy4eOHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEM OO0ydaronumxcs,
OTIpeIeIsICT BO3MOXKHOCTH TIpeAMETa IS pealn3alii TpeOOBaHMA K pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a Takke TpeOOBaHMM K pe3yibTaTaM OOy4YeHHS XMMUU Ha YPOBHE IIeJieh
W3YUYCHHUS TIpeIMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU JCATEIHHOCTH
00yyUaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPKAHUS.

3HaHWE XUMHUHU CIYXKUT OCHOBOM Uit  (OPMUpOBAHUS  MUPOBO33PEHUS
oOydJaromerocsi, ero MpeACTaBICHU O MaTepUaJIbHOM E€IWHCTBE MHpPA, BAXKHYIO POJIb
UTparoT GopMUpyeMble XUMHUEH MPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX YHEPTUU U 00
ABOJIIOIIMN BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUS TIIOOATBHBIX MPOOJIEM YCTOWYHUBOTO
pPa3BUTHUSA YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUYECKOM, MHUILNEBOM M SKOJIOTHYECKOU
6e3omacHOCTH, TPOOIIEM 3PABOOXPAHECHHSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaau3alii BO3MOXKHOCTEH /I caMOpa3BUTHS W (DOpMUpOBaHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U QyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJ3J B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyyJaromuxcs, HABBIKOB UX  CaMOCTOATENbHOM  y4eOHOW  JesTeIbHOCTH,
AKCIIEPUMEHTAILHBIX M UCCIIEOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B MIOBCETHEBHOU
JKU3HHM, TaK U B MPO(HECCHOHATBHON JIeATCILHOCTH;

3HAKOMHT CO CHEIU(UKON HAYyIHOTO MBIIIUICHHS, 3aKJIaIbIBAET OCHOBBI I[€JIOCTHOTO
B3TJISi/Ia HAa EIWHCTBO TMPHUPOJLI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAllOM B
(dbopMHUpPOBaHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;

CrIocOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K TPHUPOJE, K YEIOBEKY, BHOCHT CBOH BKIJIQJl B DKOJIOTHYECKOE OOpa30BaHUE
00yJaronmxcs.



JlanHple HampaBjieHHSs B OOy4YEHHMM XHUMHH OOECHEeUYMBAIOTCS  Clenu(UKOn
CoJlep)KaHusl y4yeOHOro MpeaMeTa, KOTOPBIM SIBISIETCA MEAarornyecky aJarnTUPOBAHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHUS OpPHUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CHCTEMbBl II€pBOHAYAJIbHBIX IOHATUH XHWMHUHU, OCHOB
HEOPTaHUYECKOM XMMHHM M HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHSATHH OPraHUYECKON
XUMUH.

CrpykTypa conaepKaHHs MpOrpaMMbl 10 XHUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO ITOAX0/a K €€ n3yuyeHuro. Colep:kaHue CKIaAbIBACTCS U3 CUCTEMBI TIOHITUH O
XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MMOHATHI 0 XUMHUYecKoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPHUHIUITY ITOCIEN0BATENBHOTO PAa3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYYECHHBIX U
OCMBICIIEHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIpYyromy,
BBIMOJHAS (YHKUMHM OOBSICHEHHS M IPOrHO3UPOBAHUS CBOMCTB, CTPOEHHUS U
BO3MOKHOCTEM NPAKTUYECKOTO IIPUMEHEHHMS U NIOJIyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 0 XUMHUHM CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTABJISIOIIEN HAyYHOW KapTUHBI MUpPa B JIOTHMKE €€ CUCTEMHOM IPUPOJIBI,
LIECHHOCTHOI'0 OTHOWLICHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. M3ydeHue
XUMHH MPOUCXOIUT C MPUBJICUYCHUEM 3HAHUHN U3 paHee M3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «brosorus. 5—7 kinaccel» U «Du3nka. 7 Kjaaccy.

[Ipn M3yyeHUH XUMHH MPOUCXOAMUT (HOPMHUPOBAHME 3HAHUM OCHOB XUMHUYECKOU
HAayKM Kak oO0JacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON JEsATENbHOCTU
YeJIoBeKa U KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aJaua yueOHOro nmpeamMera
COCTOMT B ()OPMHUPOBAHMM CHUCTEMbl XUMUYECKUX 3HAHUW — BaXKHEWIIUX (HaKToOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKHX  MOJOXKEHUH, JOCTYMHBIX  00O0OIIEeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, si3blka HAayKH, B NPHOONIEHWHM K HAyYHBIM METOJaM
MO3HAHUA MPU U3YYEHUH BELIECTB U XUMHUYECKUX PeaKIuii, B (POPMUPOBAHUU U PA3BUTUU
NO3HABATEJIbHBIX YMEHUH W HX NPUMEHEHUU B Y4YeOHO-TIO3HABATENIbHOM U yueOHO-
UCCIIEIOBATENIbCKOM  JIESATEIIBHOCTH, OCBOEHUHM IMpaBWil 0O€30MacHOro oOpalleHus C
BEILIECTBAMHU B IOBCEIHEBHOM JKU3HU.

[Ipy wu3yyeHMM XUMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaKHOE
3HaYeHUE NMPUOOpENr TaKue 1ed, KakK:



—  (GOpMHpOBAaHHE  HWHTEUIEKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUIO, COTPYAHMYECTBY, CaMOCTOSITEJIbHOMY  MPHUHATHIO  PEIICHUI,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHHS Ha CHUCTEMAaTUYECKOEe MPHUOOIIEHUE 00yJaromuxcs K
CaMOCTOSITENIbHOW TO3HABATENbHOW AEATEIBbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
bopMHPYIOLITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycloBUi, CIOCOOCTBYIONIUX MPUOOPETEHNIO 00YUYAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOINO3HAHHWSA, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsI PA3JIMYHBIX BHUOB
NEATEIIbHOCTH;

— (hopmupoBanue 00 HYHKIIMOHATHFHON U €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MHPA, UCIOJIb3Ys
3HAHUS W ONBIT, MOJYYEHHBIC MNPU HM3YYCHUU XUMHUHU, MPUMEHATh UX MPHU PEIICHUU
po0seM B TOBCEAHEBHOM JKU3HU U TPYIOBOM JESATEIHHOCTH;

— ¢opmupoBaHUe y OOyYalOIIUXCA TYMaHUCTUYECKUX OTHOIICHUN, MOHUMAHMS
[EHHOCTH XHMHYECKUX 3HAHUM I BBIPAOOTKM HKOJOTHYECKU I1€J1eCO00pa3HOro
MOBEJCHUS B OBITY U TPYJOBOM JCATEIHHOCTHU B IIEJIIX COXPAHEHMSI CBOETO 3/I0POBbI U
OKPYKaroIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllUM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHSI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEr0 00yUeHHUS.

OO6miee 4yuCaO0 4YacoB, OTBEAEHHBIX JJISI M3YYEHUsS] XMMUU Ha YPOBHE OCHOBHOTO
ob11ero oopazoBanusi, coctasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIeIN0), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMuK B KU3HU 4Y€JIOBEKA. XMMUS B CUCTEME HayK. Tena u
BelecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ATperatHoe cOCcTosiHue BemiecTB. [lonsitue o
METO/IaxX MO3HaHUs B XUMUHU. YucThlie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMUYECKUE IEMEHThI. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U CIIOKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTomHas Macca. (OTHOcUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemecTBa. Moabs. Moisipaas macca. B3anmMocBsA3b KOJIMYECTBa, MacChl U
yuciaa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmyliaM XUMHYECKUX
COE€INHCHUMH.

OU3NYECKNE U XUMHUYECKUE ABJICHUS. XUMUUYECKasl peakusa U €€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeIIeCTB. XUMHUYECKHE ypaBHeHusA. Kiaccudukarmss XUMHUYECKHX
peakiuii (CoeIMHEHMS, pa3JIoKEeHUs, 3aMeleHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO € XUMHYECKOM TMOCy[oi, MpaBwiaMu pabOThl B JabopaTopuud U
npuémMamMu oOpamieHusi ¢ JabopaTOPHBIM O00OPYJOBAaHUEM, HW3YYECHHUE W OIUCAHUE
bu3nUecKuX CBOMCTB 00Opa3lloB HEOPraHMYECKUX BEIIECTB, HAOMIOACHHE (PUINYECKUX
(T1aBieHUE BOCKA, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHICHCALIUS
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEUYH, MPOKAIMBAHHWE MEIHON  MPOBOJIOKH,
B3aMMOJICUCTBUE Mela C KHCIOTOW) SIBJICHWM, HAOJIOJEHHE M OINHMCAHHE MPHU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiui (pa3loKeHHe caxapa, B3aMMOJICUCTBHE CEpHOMU
KHUCIIOTBI C XJOpUAOM Oapusi, paznoxenue ruapokcuna meau (II) mpu wmarpesanuw,
B3auUMOJIeHCcTBHUE kene3a ¢ pactBopoM cosu Menu (Il), uzyuenue crnoco6oB pazaeneHus
CMeceil: C TOMOUIbI0 MarHuta, (QUIbLTpOBAaHWE, BbIIAPUBAHUE, JIUCTHILIALINS,
xpomatorpadusi, TPOBEJECHWE OYUCTKU TMOBAPEHHOW COJIM, HAOJIOJCHUE U OINHCAHUE
pe3yJbTaTOB TMPOBEACHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS Macchl,
CO3JIaHuE MOJIeTIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:kHeiimue npeacTaBUTeIM HEOPraHNYECKUX BelECTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopoa — 3JIeMEHT M MPOCTOE BEILIECTBO.
Haxoxnenue kuciopojga B mpupone, (Ppu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcuapl. [lpumenenue kucinopoga. CrocoObl TMOTyYeHUsS KHUCIOPOJa B
nabopaTtopud W mpombinuieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H —
aJUIOTpOTHAsE MOAU(DUKALIUS KUCIIOPO/Ia.



TernnoBoit 3ppeKT XUMUUECKOW peakluu, TEPMOXUMHUYECKHE YpPaBHEHHS, IK30- U
HSHIAOTEPMUYECKHE pPeakluu. TOMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUJIEHUE
MapHUKOBOTO A (DeKTa, pa3pylIeHHEe 030HOBOTO CIIOA.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkneHune Bogopoja B IMPUPOJE,
dbu3nueckue U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CrOcoObl nonydeHus. Kuciorel u
COJIH.

MoutsipHbIit 00BEM Ta30B. PacuéThl 0 XUMUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa Boabl. Boxa kak pactBopurens. PactBopbl. HacellieHHbIE U
HEHACBIIICHHBIE PACTBOPBL. PacTBOpUMOCTH BelIECTB B BoAE. MaccoBas J0Jid BEIIECTBA B
pacTtBope. XuMHUecKkue cBoMcTBa BOJbl. OcHOBaHMs. Poiib pacTBOPOB B MpPUPOAE U B
KU3HU yenoBeka. KpyroBopot Bobl B mpupoje. 3arpsi3HeHUE NpUpoaHbIX Boa. OxpaHa u
OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus nHeopranndeckux coeaunenunit. Okcuapl. Kimaccudukarus okcuaoB:
coyieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHbIE) U HECoJe0oOpasylolue.
Homenknatypa okcuaoB. PHU3MYECKHME W XHMHYECKHE CBOMCTBA OKCHIOB. [lomyduenume
OKCHUJOB.

OcHoBanusi. Knaccudukaiusi ocCHOBaHUM: HIEIOUYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @Pu3MUYECKME W XHUMUYECKHME CBOWCTBA OCHOBAHUM.
[TosryyeHue OCHOBaHUI.

Kucnotel. Knaccupukanus xkucnor. Homenkmartypa kucnor. ®Pusnueckue u
XAMHWYECKUE CBOWCTBA KUCIOT. Psan aktuBHOCTM MetaimioB H. H. bekeroma. [lonyuenue
KHUCJIOT.

Comu. Howmenknarypa coiseil. PuU3NYECKHME MW XHUMHYECKHE CBOWCTBA COJICH.
[Tonydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEACICHUE COJEPKAHUSA KHUCIOPOJAa B BO3AyXE, MOJYYEHHUE,
coOupanue, pacrmo3HaBaHWE€ W  U3YYEHHUE CBOMCTB  KHUCIOpOJa, HaOIoJIeHue
B3aUMOJICHUCTBUSA BEUIECTB C KHUCJIOPOJOM M YCIIOBUS BO3HMKHOBEHHS W TPEKPalICHHS
roperusi (moskapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUJIOB M OIMCAaHWE HX CBOMCTB,
noJlydyeHue, coOupaHue, paclo3HaBaHWE M H3YyUYEHUE CBOWCTB Bojopoda (TopeHue),
B3aUMOJIelicTBME Bojopoja ¢ okcugom wMeaud (1)  (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHUAITIOB), HAOJIIOIEHHE 00PA3I[OB BEIIECTB KOJUYECTBOM | MOJIb, UCCIICIOBAHHE
0COOCHHOCTEH pacTBOPEHHUSI BEIIECTB C PA3IUYHON PaCTBOPUMOCTBHIO, MPUTOTOBJICHUE
pPAaCTBOPOB C ONPEAEITEHHON MACCOBOM J10JIEM pAaCTBOPEHHOTO BEIIECTBA, B3AaUMOJICUCTBUE
BOJAbl C MeTaulaMu  (HaTpueM MW KajiblKeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HKCCIICIOBaHWE OOpa3lOoB HEOPTAHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJICHUE W3MEHEHUS OKPACKW WHAMKATOPOB B PACTBOPAaX KHUCIOT U
niesioyeit, ulyuenue BiaumonencTeus okcuaa meau (Il) ¢ pactBopoMm cepHOIl KUCIOTHI,



KHUCJIOT ¢ METAJJIAMH, PEAKIIUN HEUTPaAIU3alyH, 10Jy4eHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJHOTO METAJUIA IPYTMM M3 PacTBOPa COJM, PELICHUE IKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUYECKUX COCIUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckas cucreMa XUMHYECKHX 3J1eMeHTOB /I,
HN. MenpgeaeeBa. Crpoenne aroMoB. XuMHYeCKasi CBfA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MONBITKM KiIacCU(UKAIMU XUMUYECKHX 3JIEMEHTOB. lloHsATHE O rpymnmax
CXOIHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIEJOYHO3EMENBHBIE METAIJIbl, TAJOI€Hbl, HHEPTHBIE
rassl). DIEMEHTBI, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCUABI U THIPOKCU/IBL.

Ilepuonnueckuil 3akoH. llepuoanueckas cucreMa Xumuyeckux siaeMmeHToB JI. .
MenpeneeBa. Kopotkonepruoanas u nnuHHONepuoAHast popmel [leproanyeckoit cucteMbl
xumudeckux sneMeHToB [[. Y. Menneneesa. [lepuoasl u rpynmel. OU3WYECKAN CMBICIT
IIOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U IPYIIIIBI HJIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX sjaep. M3orombl. Onexktpossl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHYECKUX 3JeMeHTOB llepmonnueckoi
cucrembl /J[. M. MenneneeBa. XapakTepUCTMKA XHWMHYECKOIO JJEMEHTAa IO €ro
nonoxkennto B [lepuoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMS  paJuyca aTOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIIaM U IIEPUOJAM.

3nauenue Ilepmogmueckoro 3akoHa u Ileprognyeckor CHCTEMBI XHMHYECKHX
AJIIEMEHTOB ISl Pa3BUTHUS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€Hbll U rpakIaHUH.

Xumunyeckass  cBA3b. KoBasieHTHass  (mOJdsipHAas U HEMNOJIsIpHAsi)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxkucneHus. OKHCINUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. IIpomecchl
OKHCJICHHS M BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THPOKCHIA
LIMHKAa C pPAacTBOpaMU KHUCIOT U IIEJIOYEH, IPOBEIECHHUE ONIBITOB, WJUIKOCTPUPYIOLIUX
IpPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEeaKUuid (TOpeHHe, peaKkiuu pasiioKeHHUs,
COCIUHEHUS ).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXNpeaMETHBIX CBs3ed IpU  M3YyYEHHMM XUMUM B 8§ Kjacce
OCYIIIECTBIISIETCS. Uepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUYHbBIX MOHSITHUH, TaK
W TOHATUH, SBISAIOIMIMXCS CHCTEMHBIMUA JUIS OTAENBHBIX IPEAMETOB €ECTECTBEHHO--
HAay4YHOT'O IMKIJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MOHATHUS: HAyYHBIH (DakT, rumoresa, Teopus, 3aKOH,
aHaln3, CHUHTe3, Kiaccudukanus, MNEePUOJUYHOCTb, HAONIOEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



@dusuKa: Marepus, aTroMm, 3JEKTPOH, NPOTOH, HEWTPOH, HMOH, HYKJIWJ, H30TOIIbI,
paroaKTUBHOCTb, MOJIEKYJIA, AIEKTPUUYECKUH 3aps, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSTHHE BEIECTBa, Ta3, (U3MUECKUE BEIWYUHBI, EIUHUIIBI H3MEPEHHUS, KOCMOC,
IJIaHETHI, 3BE€3/1b1, COoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, tumpocdepa, MUHEpabI, TOPHBIE MOPOIBI, TIOJE3HBIE
MCKONAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeECKasi peaKIus

Ilepuonnueckuil 3akoH. llepuoanueckas cucreMa Xumuyeckux siaeMmeHToB JI. .
MenpaeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTU B M3MEHEHUM CBOWCTB XMMHYECKHUX
AJIEMEHTOB IEPBBIX TPEX NMEPUOJOB, KaIUs, KAIbLUUS U UX COCIMHEHUN B COOTBETCTBUHU C
IIOJIO’KEHHUEM JIEMEHTOB B [IeproinuecKkoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEMIETKN W BUJIa XUMUYECKON
CBSI3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE CBOICTBA
BEIIECTB, OTHOCAIIMXCSA K PpPa3JIM4HbBIM KJIaccaM HEOPraHWYECKUX COCIUHEHMU,
IE€HETUYECKAas CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX peakluil MO pa3IWyHbIM MpuU3HakaM ([0 YUCITy U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, O M3MEHEHUIO
CTENEHEH OKHCICHHUS XHMHYECKHUX DJJIEMEHTOB, 10 OOpPaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopoctu xXumudeckoil peaknuu. [lonstue o0 oOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusax. [[oHSTHE O TOMOrE€HHBIX U TETEPOTCHHBIX
peakumsix. Ilonstue o karanuze. [loHsTHe O XMMHUYECKOM paBHOBeCHH. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKOU PEAKIIMU U MOJIOKEHUE XUMUUECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKIIUU, DJIEKTPOHHBIN OaJlaHC OKUCITUTEIBHO-
BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue yYpaBHEHUI OKHUCJIUTEIIBHO--
BOCCTAHOBUTENBHBIX PEAKIUHN C UCIIOJb30BAHMEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust DAEKTPONUTHYECKON OUCCOUMALMHU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Katnonbsl, aHWMOHBI. MeXaHU3M JUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU  BUIAMU
XuMudeckoi cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakuun wmonHHOrO OOMEHa. YcCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
MOJIHBIE M COKpPAIIEHHbIE MOHHBIC ypaBHEHUA peakiuid. CBONCTBA KUCIOT, OCHOBAHUHN U
COJIe B CBETE€ MPEICTABICHUN OO0 DJIEKTPOJUTHYECKON muccormanuu. KadecTBeHHBIC
peakunu Ha UOHBL. [IoHsTHE O TMApONIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTAHUYECKUX BELIECTB —
METaJUIOB U HeMeTauioB (rpadura W amMasa), CIOKHBIX BEHIECTB (XJOpUAa HATpHS),
UCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIUU OT BO3JAECUCTBUS Pa3IMUHBIX
(GbakTopoB, HCCIEIOBAaHUE AJIEKTPONPOBOAHOCTA PACTBOPOB  BEHIECTB, IIpoliecca
JUCCOIMAIIMKN KUCIIOT, IIeJI0Uei U coliel (BO3MOKHO MCIIOJIb30BAHNE BUIEO MATEPUATIOB),
IPOBEICHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKA NPOTEKaHUS PpPEaKIUil HOHHOTO
obmena (oOpa3oBaHME oOcajka, BBIJICICHUE Ta3a, OOpa30BaHWE BOJbI), OMBITOB,
WUTIOCTPUPYIONIMX MNPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKluil (ropeHue,
peaklMK pa3lIoKeHUs, COCIUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKlUii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanibl 1 MX coeiNHEHUSA

OO01ast XxapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crenieH okucieHus. CTpoeHne U pU3n4eckrue CBOMCTBA MPOCTHIX BEILECTB — rajOreHOB.
XUMUYECKUE CBOMCTBA HA MpUMEPE XJIopa (B3aUMOJICHCTBUE C METAJlJIaMH, HEMETallaMH,
niesioyamu). XaopoBoaopon. ConsiHas KHUCIOTa, XUMUYECKHME CBOMCTBA, MOJYy4YEHHE,
IpUMEHeHHue. JIeHcTBUE XJIOpa W XJOPOBOJIOPOJAa HAa OPraHHW3M dYeloBeKa. Baxnenmme
XJIOPU/IBI U X HaXO0KJIEHUE B IPUPO/IE.

OoOwmas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE CTeNeHU OkucieHus. CTpoeHne u pU3nYecKue CBOMCTBA MPOCTHIX BELIECTB
— KHUCJOpOJa U cepbl. AJUIOTPOIHbIE MOAU(UKAIMU KUCIOPOJa U Cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOOPO, CTpoeHUe, (PU3NYECKUE U XUMHUUECKHE CBOMCTBA. OKCUJIbI
Cepbl Kak NpPEJCTaBUTEIN KUCIOTHBIX OKcHIoB. CepHas KucloTa, (U3HYECKUE U
XUMUYECKHE CBOMCTBa (OOIIME KaK MPEACTaBUTENS Kjacca KHUCIOT U clienu]uueckue).
XUMUYECKUE PEeaKIiy, JIekKaIIUe B OCHOBE MPOMBIIIIEHHOTO CI0C00a MOIYYeHHs] CEPHOMN
KUCHO0Thl. [IpumMeHenue cepHoil KUCTOThI. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAs PEAKIIHS
Ha cynbdaT-uoH. HaxoxneHwe cepbl U €€ COEIMHEHHA B MpUPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOLIEH CPEbl COCIMHEHNUAMHU CEPBI (KMCIIOTHBIE JOXKIU, 3arpsI3HEHNE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

OO6mast xapaktepucTika 35meMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, PacHpOCTpaHEHHE B MpUpoae, (PU3MYECKUE U
XUMUYECKUEe cBoMcTBa. KpyroBopor azora B mnpupojae. AMMHAK, €ro (PU3NYECKHE U
XMMHUYECKHE CBOWCTBA, MOJIyueHHE U npuMmeHeHue. Coiu aMMOHMS, X (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuusi Ha MOHbl aMMOHHUSA. A30THas
KUCJIOTa, €€ TmoJiyueHue, (U3MUeckue W XUMHUYECKHME CBOMCTBa (00IIME Kak
IpeACcTaBUTENs Kjacca KHUCIOT W crneurduueckue). Mcnonb3oBaHue HUTPATOB M COJIEH
aMMOHHS B KaYECTBE MUHEPAJIBbHBIX yI00peHU. XUMUUECKOe 3arpsi3HEHNE OKPY Katolel
Cpenbl COENMHEHUSIMU a30Ta (KUCJIOTHBIE JOXAHW, 3arps3HEHHE BO3AyXa, IOYBBI U
BogoémoB). dochop, amutorpomnnbie Mmoaudukauu docdopa, GU3NUESCKUE U XUMUIECKUE



cBoiictBa. Oxcun Qochopa (V) u dochopnas kucinora, QU3NUECKHE U XUMHUYECKUE
CBOIICTBa, mosryueHue. Mcnonas3zoBanue GpocharoB B KauecTBe MUHEPAIBHBIX yI0OPEHHIA.

OO0mas xapakrepuctuka 31eMeHTOB |V A-rpymmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCIEHMs.  YIJIepoja,  auIOTPOINHbIE  MOAU(UKALUU,
pacmpocTpaHeHue B TpHUpoie, (puMyeckue W XMMHYECKHE CBOMCTBaA. AjcopOIus.
Kpyrosopot yriepoaa B npupoae. Okcuabl yriepoaa, ux (pU3NYECKHEe U XUMHUYECKUE
CBOMCTBA, JIECTBHE HA JKUBBIE OPraHU3MBI, MIOJYUYEHHE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsA3aHHbIE ¢ okcujaoM yriaeponaa (1V), rumoresa riio6aabHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3¢ dekT. YrompHas kucimoTa W e€ coid, X (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MOTy4YeHUE U puMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcrosnb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHayanbHble MOHATUS OO0 OpPraHMYECKHX BEIIECTBAX KaK O COEOUHEHMSX
yriaepoaa (MeTaH, 3TaH, STWIEH, AlETWIEH, 3TaHOJ, TJIHUIEPUH, YKCYCHas KHCIOTa).
[IpupoHbIE UCTOUYHUKH YTIEBOAOPOAOB (YroJib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI HX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINLUICHHOCTH. [loHSITHE O OMONOTHYEeCKU
BAKHBIX BEIIECTBAaX: JXHUpaxX, OeJKax, YIJeBOJaxX — M MX pOJId B JKU3HU YEJIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHHM.

Kpemuuii, ero ¢usmueckre m XMMHUECKHE CBOWCTBA, MOJY4YEHHE M NPUMEHEHUE.
Coenunenusi kpemHusi B mpupojie. OOmue npencrasienust o0 okcuae kpemuus (1V) u
KpeMHHUEBOU KuciioTe. CHIMKAThl, UX HCHOJIb30BAaHUE B OBITY, B MPOMBIIIIECHHOCTH.
Baxneiine  cTpouTelbHblE MaTepualibl: KepaMuKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpobmeMbl 0€30MacHOTO HMCHOJIB30BaHUSI CTPOUTENIBHBIX MAaTEpUAIOB B
ITOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3yuyeHHEe OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISHOW KHUCIIOTHI,
IPOBEJICHNE KAaYECTBEHHBIX pEakUWi Ha XJOPUI-MOHbI M HAOJIIOJEHHE NPU3HAKOB HX
NPOTEKaHUs, OMbITHI, OTpaXkaroue GU3NYECKUe U XUMHUYECKIE CBOMCTBA T'aJIOTEHOB U UX
COEIMHEHHH (BO3MOKHO MCIOJB30BaHUE BUECOMATEPUATIOB), O3HAKOMJIEHUE C 00pa3LaMu
XJIOpUJ0B (TajJOTeHHUIOB), O3HAKOMJICHHE C oO0pasliamMu cepbl U €€ COeIUHECHUSIMU
(BO3MOXXHO HCIIOJB30BAHUE BHUAEOMATEPUAJIOB), HaOJIOJIEHUE TMpolecca OOyIrJIMBaHUS
caxapa IOJ JEMCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHCIIOTBHI, U3YYCHUE XUMHUYECKUX
CBOMCTB pa30aBJICHHOM CEPHOM KHCIOTHI, MPOBEJACHUE KA4YeCTBEHHOW peakluu Ha
cyibdar-uoH U HaOIOEHHE MPU3HAKA €€ MPOTEKAHMS, O3HAKOMIICHHE C (DU3NUECKUMU
cBoMcTBamMM a3ota, ¢dochopa U UX COECOAUHEHUU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), oOpasmamMu a30THbIX W (HOChHOPHBIX yAOOpEHHI, TOJydeHHE,
coOupaHue, paclio3HaBaHWE U U3YyYEHHE CBOICTB aMMMaKa, NMPOBEIECHUE KayeCTBEHHBIX
peakuuii Ha HMOH aMMOHHUS M (QocdaT-uOH U HM3Y4YEHHE MPHU3HAKOB HMX MPOTEKaHUs,
B3aMMOJICUCTBHE KOHUEHTPUPOBAHHOM A30THOM KHCJIOTBI C Menbio (BO3MOXHO



WCIIOJb30BaHUE BHJICOMATEPHUANIOB), H3YUYEHUE MOJEIEH KPUCTATUIMYECKUX PEMIETOK
anMasa, rpadura, QyjuiepeHa, 03HAKOMJIEHHE C TMPOIECCOM aICOpPOIMU PaCTBOPEHHBIX
BCIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTA3a, MOJYYCHHE, COOMpPAHHE,
pacro3HaBaHUE W HM3YYEHUE CBOMCTB YIJIEKHCIOrO Tra3a, MPOBEACHUE KAaYeCTBEHHBIX
peakuuii Ha KkapOOHAaT W CWJIMKAT-MOHBI W M3yY€HHE NPU3HAKOB X NPOTEKAHMS,
O3HAKOMJIEHME  C  NPOAYKIMEHM  CWIMKATHOM  IPOMBIIIICHHOCTH,  PEIICHUE
HKCIEPUMEHTANIbHBIX 3a]1a4 10 TeMe «BakHeue HeMeTaUTbl U UX COCTUHEHUS».

MeTaJiibl 1 X COeIMHEHU S

OO01masi XapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAHUM HX
nonoxeHus B Ilepuonnueckoin cucreMe xuMuueckux ieMeHToB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTauioB. Mertauinueckass CBSi3b M METaJNIMYECKas
KpUCTAUTMYECKas pemi€TKa. ODJCKTPOXMMHYECKUUA PSAJ  HANPSKEHUM  METAIIOB.
duznyeckre U XUMUUYECKHE CBOWCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUsI METAILIOB.
[ToHsiTHE O KOPPO3UHM METAIOB, OCHOBHBIE CIOCOOBI 3alTUTHI UX OT KOoppo3uu. CIuiaBbl
(cTanp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTawibl: moJiokeHHe B llepuoandeckol cuUCTEME XUMHUYECKHUX
sanemeHToB JI. WM. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXO0XIAEHUE B TMPHUPOE.
®duznyueckrue W XUMHUYECKHE CBOWCTBa (Ha mpumepe HaTpus U Kanusi). OKCUAbl U
TUAPOKCUIBI HATpUS U Kanusd. [[puMeHeHre MEeI0uYHbIX METAIJIIOB U UX COCIMHEHUI.

[I{emoyHO3EeMENBHBIE METAJUIBI MAarHUK M KaJbIUU: MOJOKEHUE B Ilepmoamueckon
cucteMe xumuueckux 3neMeHToB . 1. MenaeneeBa, cTpoeHHE X aTOMOB, HAX0XK/IEHUE B
npupoje. Pu3nuecKkue W XHUMHUYECKHE CBOWCTBA MarHus W Kailblus. Baxuelive
COCMHEHMS KalbIMs (OKCHUI, TUIAPOKCHA, coyn). JKECTKOCTH BOIBI U CHOCOOBI €€
YCTpPaHEHHUS.

AmomuHui: nosioxkenue B [leproanueckoil cucteMe XxuMudeckux 3yeMmeHToB /. 1.
MeHnneneeBa, CTpoeHUE aToMa, HaxoxkJeHwe B mpupoje. dusnueckue U XUMHUUECKHUE
CBOMCTBa atOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUA U TUAPOKCH 1A aTFOMUHMSL.

Kenezo: nonoxenune B llepuomnueckon cucreme xumudeckux snemeHtoB . U.
MeHnneneeBa, CTpoeHHUE aToMa, HaxoXJeHue B mpupoje. dusnueckue U XUMUUYECKHUE
cBoiicTBa xene3a. Oxkcunbl, ruapokcuibl U conu xenesa (1) u xeneza (1), ux cocras,
CBOICTBA U MOJIYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C O0pa3llaMd METaJUIOB U CIIABOB, WX (PU3NYECKUMH CBOMCTBAMH,
W3y4Ye€HHE  pe3yJIbTaTOB  KOPPO3WHU  METaJJIOB (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEHM B3aMMOJICHCTBUS OKCHJA KaJbLUs U HATPHUS C BOJION
(BO3MOKHO HCIIOJIB30BaHUE BUACOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB >KECTKOW BOJIBI,
MpoIllecca ropeHusl keje3a B KUCIOpoie (BO3MOKHO HMCHOJIb30BAHUE BUJIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMil HA MOHBI: MAarHus, KaJlbIUs, aJIOMUHUS,
nuuka, skenesa () u xenesza (Ill), meau (Il), HaGmaroneHne W omucaHue MPOIIECCOB



OKpalllMBaHUs IJIAMEHU MOHAMHU HATpHsl, Kalausd U KaJbLUs (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HCCIIEIOBaHHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS U
TUAPOKCHJIA IMHKA, pEHIEHUE IKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxxHeilne Metasibl
U UX COCIUHEHUN.

XuMHS U OKPYKaKLIas cpeaa

BemecTtBa w Mmarepuansl B IIOBCEJIHEBHOM JKM3HM 4YelnoBeka. besomacnHoe
UCIIOJIb30BAHUE BEIIECTB W XWMHYECKHX peakiuuid B ObiTy. IlepBag mnomoimps mnpu
XUMHUYECKUX 0XKOTax U OTPaBJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpy)Karolled cpelapl (mpeAenpHas — JOIMyCTUMAas
KOHIIeHTpauusl BemiecTB, ganee — I[IJIK). Pomp XuMum B pelIEHUM SKOJIOTMUYECKHX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, IOJHMMEpHbBIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanmnszannss MeXnpeaMETHBIX CBA3CH IpU  H3YyYEHUM XUMUH B 9 Kiacce
OCYLIECTBIISIETCS YEPE3 UCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHbIX OHATHIA, TaK U
NOHATHUH, SBJISAIOIIMXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHSA: HAyYHbIM (pakT, TMIIOTE3a, 3aKOH, TEOpHS,
aHanW3, CHUHTE3, Kilaccuukauus, TMEepUOJAUYHOCTh, HAOIIOJEHHUE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, HM3MEPEHUE, MOJIENb, SBICHHUE, MApHUKOBBIM 3 EKT, TEXHOJIOrus,
MaTepHaIbl.

®duznka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKU 3apsil, MPOBOAHUKHU, MOIYIPOBOJIHUKH,
TUAJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ras3, pacTBOp, PAacTBOPUMOCTb, KpHUCTAJUIMUECKass peIeTka, CIUiaBbl, (U3NUYECKUE
BEJIMYUHBI, EJAWHUIBI W3MEPEHUs, KOCMHUYECKOE NPOCTPAHCTBO, IUJIAHETHI, 3BE3MBI,
CounHize.

buonorusi:  ¢otocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEHMS, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIE MOPOJbI, TOJE3HBIC
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO OOIIETr0 0Opa3oBaHUsA
JIOCTUTAIOTCSI B XOA€ OOydYeHUsT XMMUU B EAUHCTBE Y4YEOHOW M BOCIHMTATEIBHON
NESATEILHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH [IEHHOCTSAMH, MMPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEACHUS U CIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHUSL U COIMATIN3AIUN
00yJaronuxcsl.

JIMYHOCTHBIE Pe3yJIbTAThl OTPAXKAIOT FTOTOBHOCTh O0YYAIOIIMXCA PYKOBOACTBOBATHCS
CHUCTEMOI MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUNA U PACIIMPEHUE ONBITA IEATEILHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

LHEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJIEUIO, TOHUMAHUS 3HAYEHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BJaA€Th JIOCTOBEPHOW HMH(OpManMed O MepeaoBbIX
JNOCTHIKEHMSIX M OTKPBITHUSX MHPOBOM M OTE€YECTBEHHOW XMUMUM, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIUTAHMSA:

MPEACTABIICHUS O COLMAIIbHBIX HOPMAaX W MPaBHIIAX MEKIUYHOCTHBIX OTHOIIEHUHN B
KOJUIEKTUBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOLIECTBEHHO  IIOJIE3HOH,
y4e0HO-UCCIEe0BATENbCKOM, TBOPUECKON M IPYrUX BUAAX NEATEIBHOCTH, TOTOBHOCTH K
Pa3HOO0Opa3HOW COBMECTHOM JEATEIbHOCTH MPHU BBINOIHEHUH YY€OHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUM XHUMHYECKHX OKCIIEPUMEHTOB, CO3JAaHUM YYEOHBIX IPOEKTOB,
CTpEeMJICHUS K B3aWMOIIOHMMAaHWIO W B3aHMOIIOMOIIM B TMpoOllecce ITOM Yy4ueOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE IOBEJIEHNE W MOCTYIIKM CBOMX TOBApHILEH C
NO3UWLMKA HPABCTBEHHBIX M IMPABOBbIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XUMHYECKOM peakUuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIFOLINE OCHOBY IS
NOHUMAaHUsl CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSI MPUPOABI, B3aUMOCBS34X YE€JIOBEKa C MPUPOAHOU Cpenoil, o
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTUBBI, HAMPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU 0 XUMUHU,
HEOOXOUMbIe JIJIsl OOBSICHEHUSI HAOJI0IaeMBIX MPOLIECCOB U SBJICHUH, MMO3HABATEIILHOM,
UH(OPMAIMOHHONW M YUTATENbCKON KYJIBTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHON
paboThl ¢ y4ueOHBIMU TEKCTaMH, CIIPAaBOYHOM JUTEPATYPOM, TOCTYIMHBIMU TEXHUYECKUMU
CpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpEC K O0YyUYEHUIO U MO3HAHUIO, TI0003HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K caMOOOpa30BaHUIO, MPOCKTHOM M HMCCIEA0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANMPaBICHHOCTH M YPOBHA 00y4eHHUS B JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3I0POBb:

OCO3HAHME LEHHOCTH >W3HHM, OTBETCTBEHHOIO OTHOLIECHUS K CBOEMY 310pPOBBIO,
YCTaHOBKH Ha 3[JOPOBBIA 00pa3 >KM3HHU, OCO3HAHUE TMOCIIEACTBUI U HEMPUITHE BPETHBIX
npuBbIUCK  (YIMOTpeOJEHUS  alKOroJisi, HApKOTUKOB, KypeHHUs), HEO0OXOJAMMOCTH
coOroeHHsI TpaBuil 0€301aCHOCTHU IpU 00pallleHNU ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY
Y PEAIBHOM KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpPEC K MPAKTUYECKOMY H3YYEHUIO MNpOoeccuii M Tpyda pazIMyHOro poja,
YBaXEHUE K TPYyAYy U pe3yjpTaTaM TPYAOBOW AESATENBHOCTH, B TOM YHCIE Ha OCHOBE
OPUMEHEHUS NPEIMETHBIX 3HAHUM [0 XWMHUHU, OCO3HAHHBIA BBIOOP WHAMBHUIYAJIBHOM
TPACKTOPUM NPOAODKEHHUS OOpa3oBaHMsl C YY4ETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TNOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHANBHON JEeATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTHPOBAThCA B MPOPECCUOHANBHON CPEE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEIECO00Pa3HOE OTHOUIEHHE K MPUPOJE KaK MCTOYHMKY XU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBAHMS, NMOHMMAaHUE LEHHOCTH 3J0pPOBOr0 M 0O€30MacHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
NCUXUYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS MpaBui O€30MacHOro
NOBEJICHUs NpU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaLUAX, YTPOXKAIOLUIUX 3JOPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH PUMEHSThH 3HAHUS, MOTyYaeMble MTPU U3YUEHUU XUMUH, ISl PELICHUS
3a7a4, CBSI3aHHBIX C OKPYXAKUIEHd NPUPOIHON Cpedoil, sl TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYyJbTYphl, OCO3HAHMS TJI00aIbHOIO XapaKTepa IKOJIOTUYECKUX MpodiIemM
Y IIyTE€W UX PELICHHs IOCPEACTBOM METOJOB XUMHH, 3KOJIOTHYECKOTO MBIIJIEHUS, YMEHUS
PYKOBOJICTBOBAThLCSl UM B MTO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMbIE 1J11 (POPMUPOBAHUS
MUPOBO33pEHUsl OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHsl, NMPHUHIMI, TUnoTe3a, (Qaxr,
CUCTEMA, MPOLECC, IKCIEPUMEHT M JPYroe.), KOTOPbIE HMCMOIB3YIOTCI B €CTECTBEHHO-
HAyYHbIX YYEOHBIX MpEeAMETaX M TMO3BOJIAIOT HAa OCHOBE 3HAHMM M3 3TUX MPEAMETOB
dbopMHpOBaTh MPEACTABICHUE O LIEJIOCTHOM HAy4HOW KApTUHE MUpPA, U YHUBEPCAIbHbIC
yueOHble JAeicTBUs (IO3HABaTENbHbIE, KOMMYHHKATHUBHBIC, PETYJISTUBHBIE), KOTOPbHIE
oOecrieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U
OCYIIECTBJICHUIO yUeOHON AESITEbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA



ba3oBble 1ornueckue aAeicTBU:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU 3HAHUIA:
pPacKpbIBaTh CMBICII XUMHUYECKUX TMOHSITUM (BBIACISITh HMX XapaKTepHbIE IPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSATHSIMH), HCIIOJIb30BAaTh TMOHATHUS JUIS
OOBACHEHMSI OTACNIbHBIX (DAKTOB U SBJIICHWM, BHIOMpPATh OCHOBAHUS M KPUTEPUU IS
KIaccu(UKAIM  XUMHUYECKUX BEIIECTB M XHMHYECKUX PEaKIHWi, yCTaHaBIUBATH
MPUYUHHO-CJICJACTBEHHbIC CBSI3M MEXIYy OOBEKTaMU HW3YyUYCHHS, CTPOUTH JIOTUYECKHUE
paccyxleHus (MHOYKTUBHbBIC, JEIYyKTUBHBbIC, IO AaHAJIOTMH), JeJaThb BBIBOJBI H
3aKITFOUYCHUS;

yMEHUE TPUMEHSTh B TIpollecce TMO3HaHUs MOHATUS  (TIPEeIMETHbIE U
METaNpeIMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMbIE B XHMUH,
peo0pa3oBbIBATh IIMPOKO TMPUMEHSIEMBbIE B XHUMHU MOJCIBHBIC TPEICTaBICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4YecKast ¢GopMysa U YpaBHEHUE XUMUYECKON
peakiuy — TMpU PEHICHUH y4eOHO-TIO3HABATEIbHBIX 3a7a4, C Y4€TOM 3THUX MOJIEIbHBIX
MPEACTABICHUM BBIABJISAT, M XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKU H3y4aeMbIX
00BEKTOB — XHWMHYECKHUX BEIIECTB U XUMHUYECKUX pEaKIui, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBEHHbIE CBA3M M MPOTUBOPEUUS B H3yUYaeMbIX
MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE KCTOJb30BaTh MOCTABJICHHBIC BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMUS,
a TaKk€ B KaueCTBE OCHOBBI /i1 ()OPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

npuoOpeTeHNEe OMbITa 1O IUIAHUPOBAHUIO, OpraHU3alud UM MPOBEIACHUIO
YUYEHMUECKHX JKCIEPUMEHTOB, yMEHUE HAOJIOATh 3a XOJO0M IpoIlecca, CaMOCTOSITENHHO
IPOTHO3UPOBATh €0 Pe3ynbTaT, (POPMYyIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBEJAEHHOTO OMbITA, UCCIEAOBAHMUSA, COCTABIISTH OTUET O MIPOJIETITaHHON padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH UHMOPMAIUIO PA3IUYHBIX
BUJIOB U (OpM TpEACTaBICHUS, TMOIYyYaeMYyH) M3 Pa3HbIX MCTOYHUKOB (HAYYHO-
NONyJISIpHAsT JUTEpaTypa XUMHUUYECKOTO COJACpP)KAHMS, CIPAaBOYHBIE MOCOOUS, PECYpPCHI
HNHuTepHeTa), KpUTUYECKU OLIEHUBATH MMPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO UHGOPMAIIUIO;

YyMEHUE TPUMEHSTh PAa3IMYHbIE METOJbl U 3ampoChl TMPU TIOUCKE U O0TOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOJTHEHUS YUEOHBIX U
MO3HABATENbHBIX 3a7a4 ONpPEACIIEHHOrO THMa, MPUOOPETEHUE OIbiTa B 00JacTH
WCIIOJI30BaHUsl UHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIAJICHUE KYJIbTYPOH
aAKTUBHOTO WCIIOJB30BAHMS PA3JIMYHBIX TOMCKOBBIX CHUCTEM, CAMOCTOATEIHLHO BHIOMpATH
ONTUMANbHYIO (GOpMy TpeACTaBiICHUS WHOOPMAIMM W WUIIOCTPUPOBATH peIIacMbie
3a/1ayd  HECJOKHBIMU CXEeMaMH, JuarpamMmmamMu, Apyrumu dopmamu Tpaduku u HX
KOMOMHAILIMSIMU;



yYMEHHE HCIOJIb30BaTh U aHATM3UPOBATH B MpoIiecce Y4eOHOM U HCCIe10BaTeIbCKON
JESTENIbHOCTH HMH(OpPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO34WCTBA U
TPaHCIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CpEIbI.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMsI 3aJaBaTh BOIPOCHI (B XOJ€ AMajora M (Wiau) OUCKYCCHM) IO CYLIECTBY
oOcyxxmaemMoil TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITIOTHEHHS
MPEIIOKEHHON 3a]1a4u;

YMEHUS TPEACTABIATh IOJYYEHHBIE PE3yJIbTaThl MO3HABATEIbHOW NEATEIBHOCTH B
YCTHBIX M TNHMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALUI0 pe3YyJIbTaTOB BBINOJHEHUS
XMMHUYECKOTO 3KclepuMeHTa (J1abopaTOPHOTO OMbITa, J1abOpaTOpHOM pabOTHI 11O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yYEOHOTO IPOEKTA);

YyMEHUSI  y4eOHOro  COTPYJHHYECTBAa CO  CBEPCTHUKAMM B  COBMECTHOM
IIO3HABATEJIbHOM M HCCIIEOBATEIbCKON JIEATEIBHOCTH INPHU PEIICHWH BO3HUKAIOIIMX
npobsieM Ha OCHOBE yué€Ta OOLIMX MHTEPECOB M COIVIACOBAHUS MO3UIMH (00CyXIeHus,
OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYpPMbD», KOOpPJMHALUSI COBMECTHBIX JI€HCTBHIA,
onpeaereHrue KPUTEPUEB MO OIIEHKE KaueCTBA BHIMOIHEHHOW paOdOThI U IpyTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE  CaMOCTOATENIBHO  ONpEACNATh LEJId  JCATENbHOCTH, IUJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBaTb M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesATEIbHOCTb, BBIOMpAaTh HauOosiee A(P(EKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/a4, CaMOCTOATEIBHO  COCTaBIIATb WU  KOPPEKTHPOBATH
IIPEIIOKEHHBI AITOPUTM JCHCTBUN NPHU BBIIOJHEHWH 33JaHUN C YYETOM IOJIYyYEHUS
HOBBIX 3HaHUN 00 u3y4YaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUHUsiX, OLEHUBATh
COOTBETCTBUE IIOJIy4YEHHOIO pE3yJibTaTa 3asBJICHHOM LEIW, YMEHHE HCI0JIb30BaTh U
aHANIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIOBUHU 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yslbTaToOB MO OCBOEHHUIO 00S3aTEIbHOrO COJIEpKaHus,
YCTaHOBJICHHOTO JIaHHOUM (enepanbHON pabodeil mporpaMMoi, BBIJCISIIOT: OCBOCHHBIC
0o0yJarouMMucsl Hay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI JEUCTBU, crierupuyecKue s
npeaMeTHON 00nacTh «XUMUs», BUJbI JEATEABHOCTH MO MOJYYEHUIO HOBOI'O 3HAHHUSI, €r0
UHTEpHpEeTalny, TpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3JIMYHBIX YYE€OHBIX U HOBBIX
CUTyaIUsX.

K xonmy oOyuenuss B 8 kuacce mpeaMmeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATUH: aTOM, MOJEKYJa, XUMHUYECKUU
AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELWIECTBO, CMECh (OTHOPOAHAS U HEOAHOPOIHAS ),
BaJICHTHOCTb, OTHOCUTEJIbHASI aTOMHasi U MOJIEKYJIIpHAas macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJISIDHasE Macca, MaccoBas JOJsS XUMHUYECKOIO 3JEMEHTa B COEIWHEHHH,
MOJISIPHBIN 00BEM, OKCUJ, KHCIIOTa, OCHOBAHUE, COJIb, DIEKTPOOTPULIATENLHOCTh, CTEIIEHb



OKHCJICHUS, XMUMHYECKasi pPeakius, KiacCUu(PUKanus peaknuii: peakiuu COCIUHEHUS,
peakiuy Pa3IoKEHUs, PEAKIIUU 3aMEIEHUs, PeaKIIMi 00MeHa, YK30- U SHIOTEPMHUUCCKHE
peaknuu, TeTuIoBON 3(PeKT peakiuu, siapo atoma, dJICKTPOHHBIN CIION aToma, aToOMHas
opOuTanb, paanyc aroMa, XMMHUYECKas CBs3b, MOJSIpHAs M HEMOJISIpHAs KOBaJICHTHAas
CBSI3b, HMOHHAsl CBA3b, HOH, KAaTHOH, aHWOH, pacTBOp, MAaccoBas JOJIsI BEIIECTBA
(mpolLieHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

 WUUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSITUH U TMPUMEHSTH 3TH
MOHATHS TIPYU ONHMCAHUU BEILIECTB U UX MPEBPALICHUN;

* ICTIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJIeHUs (GOpMYJT BELIECTB U ypaBHEHUHN
XUMUYECKUX PEAKIINN;

¢ ONIPE/CIIATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIWHCHUSAX, CTEIICHb
OKUCJICHHSI JJIEMEHTOB B OHWHApPHBIX COCIMHEHUSX, MPUHAJJICKHOCTh BEIIECTB K
omnpeneaéHHOMY KJIacCy COCAMHEHHM 1o QopMmyliaM, BHJ XHMHYECKOW CBS3U
(KOoBaJICHTHAsl M MIOHHAsI) B HEOPTAHUUECKUX COCANHEHUSX;

e packpbiBaTh cMbIch [lepmogmueckoro 3akona JI. M. MenneneeBa: QeMOHCTPUPOBATH
MMOHHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX D3JIEMEHTOB OT HX
nojoxxeHust B llepmogumueckod cucTemMe, 3aKOHOB COXPAHEHUS MACChl BELIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaIpo;

e ONKCHIBATh W XapakTepuszoBaTh TabmuuHyto ¢opmy Ileproguyeckoit  cuctembl
XUMHUUYECKUX DJJIEMEHTOB: pa3finyaTh TMOHATUSA «rJaBHas mnoarpymnmna (A-rpymnma)» u
«moboyHass mnoarpynmna (b-rpynmna)», Manble U OOJbLIME TEPUOABI, COOTHOCHUTH
o003HaueHus, KOoTopble uUMeroTcs B Tabnuie «llepmomnueckas cuctemMa XHMHUYECKHX
anemeHToB JI. M. MeHneneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB H 3apsAl sjapa, oOO0IIee YHCIO DJIIEKTPOHOB U
pacrpeiefieHue UX 0 JIEKTPOHHBIM CJI0SIM);

e KJTACCUPUIIUPOBATh XUMHUYECKHUE HJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XHUMHUYECKUE
peakuuu (10 YUCIYy M COCTaBy YYAacTBYIOIIMX B PEaKUUU BEUIECTB, MO TEIIOBOMY
dbdexry);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE CBOMCTBA BEIIECCTB Pa3JIMUHBIX
KJIACCOB,  TOATBEpP)KJAasi  OMNUCAHUE  NpPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT HMX Kaye€CTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPALCHUN B Pa3JIUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JOJIF0 XUMHUUYECKOTO dJIeMEeHTa 1o (opMyJie COCAMHEHHs, MAacCOBYIO JIOJIO BEIECTBAa B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUU;

e IPUMEHATH OCHOBHBIE ONEPAIU MBICIUTEIBLHON JEATEIbHOCTH — aHallu3 U CHHTE3,
cpaBHeHHE, OO0O0OINeHHe, CHUCTEMAaTHU3aINio, KIAacCU(UKAIMIO, BBISABICHUE NPUIMHHO-
-CJICJICTBEHHBIX CBA3€M — JJI1 M3YyYE€HHUsS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLHUM,



€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUA — HAONIO/IEHUE, U3MEpPEHHEe, MOACIUPOBaHNUE,
AKCHEPUMEHT (PEanbHbII U MBICIICHHBIN);
eCNEZIOBaTh MpaBWJIaM  I[IOJIb30BAHUA  XUMHYECKOW TOCYAOH U  J1abopaTOPHBIM
o0opyoBaHMEM, a TaKXke IpaBuiaM OOpalleHUss C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU MO BBITIOJHEHUIO J1A00OPATOPHBIX XUMHUUYECKHUX OIBITOB IO MOJIYYEHUIO U
coOMpaHuio Ta3000pa3HBIX BeEIIECTB (BOJAOPOJAa U  KHUCJIOpPOAA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACIEHHON MACCOBOM J0JIENM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
MPOBOJAUTh XHUMHUYECKHE OJKCIIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB IIEIIOYEH U
KHUCJIOT C IIOMOIIbIO UHANKATOPOB (JTaKMyC, (peHOoJIPTaIenH, METUIIOPAHXK U IPyTHE).
K koHuy oOyuenus B 9 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e  PacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX MOHATUM: XUMHYECKUU 3JIEMEHT,
aTOM, MOJIEKYyJa, HWOH, KaTHOH, AaHHMOH, IIPOCTOE BELIECTBO, CIIOKHOE BEILECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas peakius,
XUMUYECKasi CBSA3b, TEIUIOBOM »(ddeKT peakuuu, MOiab, MOJSPHBIA 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOJMTHI, BJIEKTPOJUTHUYECKAs AMCCOLMALNS, PEAKUUU HOHHOIO
oOMeHa, KaTalnu3aTop, XMMUYECKOE PaBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE pPEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTaHOBJICHHE, AJUTOTPONUs, aM(pOTEPHOCTh, XUMUYECKasl CBs3b (KOBAJICHTHAs, MIOHHAS,
MeTaJuInYecKasi), KpUCTaJUIMYecKass peuieTka, KOppo3us METalIOB, CIUIABBI, CKOPOCTb
XUMHAYECKON pEeaKLnH, peaeapHo aomyctumas konuentpanus [1/IK Bemecrsa;

e  WUIKOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHA U IPUMEHSTh 3TU
MOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e  HCHOJB30BaTh XMMHUYECKYH) CHMBOJUKY JUIsl COCTaBJCHHsS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e  ONpEeAeNsTb BaJEHTHOCTb W CTENEHb OKHUCJICHHUS XUMHUYECKHUX JJIEMEHTOB B
COEIMHEHMSIX Pa3IM4YHOrO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coenMHeHW 10 (QopmynaMm, BHUJ XUMHUYECKOM CBsi3M (KOBaJieHTHas, MOHHAasi,
METaJInYecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsil MOHA MO XUMMUYECKOH (popmyire,
XapakTep cpeapl B BOJHBIX pacTBOpax HEOPraHWYECKHX COENMHEHWM, THIl
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e  packpeiBaTh cMmbica Ilepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €T0 MOHUMAaHUE: OMUCHIBATH U XapaKTEPU30BaTh TAOIWYHYIO (Hopmy
[lepuonnueckoit cHUCTEeMbl XMMHUYECKHX OJEMEHTOB: pa3inyaTh T[OHATUS «rJIaBHas
noarpynmna (A-rpynma)» u «mnoboynas mnoarpynna (b-rpynma)», manbie W Oosblive
NEePUOAbI, COOTHOCUTh O0O3HAUEHUsS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsj siapa, o0Ilee 4HCIo 3JIEKTPOHOB M PACHpEesIeHne UX MO 3JEKTPOHHBIM CIIOSIM),



00BACHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCUHEHHI B
npeenax MajibIX IEPUOAOB U TJIABHBIX HOATPYIII ¢ yYETOM CTPOSHUS X aTOMOB;

e  KiIaccH(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYEeCKHEe BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy U COCTaBy YYacTBYIOIIMX B PEaKUMUU BELIECTB, IO
TerIoBoMy 3G (HEKTyY, M0 UBMEHEHUIO CTENIeHEN OKUCICHHUS] XUMUUECKUX 3JIEMEHTOB);

e  XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CreMU(PUIECKHIE XUMUYECKHE CBOWCTBA
IPOCTBHIX U CJIOXHBIX BELIECTB, MOATBEPKIasl OMHMCAHWE MPUMEPAMU MOJICKYJISIPHBIX H
MOHHBIX YPABHEHHUU COOTBETCTBYIOLIUX XUMUUYECKUX PEaKIIUA;

e  COCTaBJIATb YPaBHEHHUS DJICKTPOJIUTHUECKOW JHUCCOIMAIMU KHUCIOT, MIeoYe U
COJICH, TOJHBIE M COKpAIIEHHbIE YpaBHEHUS PEaKIMi HMOHHOIO OOMEHa, ypaBHEHUS
peaxiuii, MOATBEPKIAAIONINX CYIIECTBOBAHUE T'€HETUUYECKOW CBSI3U MEXAY BELICCTBAMU
pa3IUYHBIX KJIACCOB;

e  PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA TOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil;

e  TMPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH MPOTEKAHNUS XUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

e  BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYIIPHYIO W MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO [JOJIF0 XMMHYECKOI'O 3JIEMEHTa N0 (OopMyse COEAUHEHMs, MAaCCOBYIO JIOJIIO
BELIECTBA B paCTBOPE, POBOJUTH PACUYETHI IO YPABHEHUIO XUMUUECKON pEeaKlnu;

e coOmOJaTh NpaBWia MOJB30BAHMS XMMHYECKOM TMOCYyAOH W JabOpaTOPHBIM
o0opynoBaHMEM, a TakKKe MpaBWia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSMU TI0 BBIIIOJHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYUYEHUIO U
coOMpaHunIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTIEKHUCIIOTO ra3a);

e  TMPOBOJUTH pEAKLUWHU, MOATBEPKIAIONIMNE KAUyeCTBEHHBIH COCTaB pa3IMYHbIX
BEILECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPUA-, OPOMHUI-, HOAUI-, KapOoHaT-, pocdart-
, CWIHMKaT-, Cyjib(aT-, THIPOKCHI-UOHBI, KATHOHBl AMMOHHS W HOHBI HW3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

e  MPHUMEHITb OCHOBHBIC OIEpAIlMM MBICIUTEIBHON MAESTEIbHOCTH — aHaIU3 U
CUHTE3, CpAaBHEHUE, 0000UIEHUE, CUCTEMATU3AUIO, BBISIBJICHUE MPUUYMHHO-CIIEICTBEHHBIX
CBsI3€H — JIJIs1 U3yUEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKIINI, €CTeCTBEHHO-HAYYHbBIE
METO/Ibl O3HAHMS — HAOJIIOICHHE, U3MEPEHUE, MOACIIUPOBAHUE, IKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon .Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX 3J1eMeHToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 9 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 16 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 2 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB Jdara uzydeHusi JJIeKTPOHHbIE
Ne
/i Tema ypoka B Konrtpo IIpakTu 10 IJIaHy no ¢axry uudposeie
T ipmbre YyecKue o0pa3oBaTe/bHbIE
padoThI padoThI pecypcsl
[Ipeamer xumun. Ponp XUMUU B KU3HA bu6mmoreka [IOK
1 yenoBeka. Tera u BemecTsa 1 05.09.2023 https://m.edsoo.ru/ffod210c
IToHsATHE O METOAX NMO3HAHUS B bubnuorexa [JOK
2 XUMUH L 06.09.2023 https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 1 12.09.2023 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTele BelecTna j/I cmecu. CrocoObl 1 13.09.2023 bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2 Bu6 10K
. noIMoTeKa
5 «Paznenenne CMeceI/IU (Ha mpumepe 1 1 19.09.2023 https://m.edsoo.ru/Ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 20.09.2023 httos://m.edsoo.ru/f0d2a6e
7 XUMHUYECKHUe AJIEMEHThI. 3HAKH 1 96.09.2023 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTbie 1 clnoKHbBIE BELIECTBA 1 27.09.2023 httos://m.edsoo.ru/fod2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 03.10.2023 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumuuaeckas opmyna. BaaeHTHOCTH 04.10.2023 https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB

11 OtHOcHTENbHAS aTOMHAs Macca. 10.10.2023 bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
MaccoBast 10151 XUMHAYECKOr O bubnuorexa [JOK

12 11.10.2023
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTBa. Mob. bubnuorexa [JOK

13 17.10.2023
MougnspHas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. 18.10.2023 bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3naku u yCJ'IOBI/I}Iu MNPOTEKAHUS 24.10.2023 bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6

16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. 95.10.2023 bubnuoteka [JOK
XHUMUYECKUE YPABHEHHUSA https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl Eub 1OK

nonroTeKa

17 7.11.202
Bemecnja 10 YPaBHCHHSIM XUMUYIECKUX 0 023 https://m.edsoo.ru/f0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui

18 (coenMHEHUs, Pa3I0KEHUS 08.11.2023 bubmmorexa LIOK

g P ’ o https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
nOIMOTEKA

19 SHIAKJIONEINCT. 0606uvleHI/Ie 51 14.11.2023 httos://m.edsoo.ru/ff0d40cA
cucTeMaTtu3anus 3HaHUI

20 Kontponbnas pabora Nel mo teme 15.11.2023 bubnmuorexa [JOK
«BemiecTBa 1 XUMHUYECKUE PEAKLIUID) https://m.edso0.ru/ff0d4290
B — .

91 031yX — cMech ra3oB. CocraB 91.11.2023 bub6nuorexa [IOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d37fa
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

bu6mmoreka [IOK
22 KHCJIOpo/a (peaKIuy OKUCIICHUS, 22.11.2023 httos://m.edsoo.ru/fOd4614
ropenue). [lorstue 06 okcumax
CrniocoObl Moy4eHus KUCIopo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH 28.11.2023 bubmmorexa [TOK
PATOP P ' o https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 99.11.2023 bu6mmoreka [IOK
TEPMOXMUMHYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TormBo (HedTh, yroib 1 METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 05.12.2023 bubmmorexa LOK
P AYxS, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padbora Ne 3 o Teme Bu6 110K
nOIMoTeKa
26 «[Tomyuenue n CO?I/IpaHI/Ie KHCIIOPO/a, 06.12.2023 httos://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — snemeHT u npocToe 12 122023 bubnmnorexa [JOK
BemecTBo. Haxoxkaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA 13.12.2023 bu6mmoreka [IOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 [ToHsiTHE O KUCIIOTAX U COJISIX 19.12.2023 https:/m.edsoo.ru/f0d50d2
30 Crioco0sI ToTydeHusT BOJAOPO/Ia B 90.12.2023 bubnuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas paborta Ne 4 o Teme BuG OK
31 «[lonmydenne u coOupanue BoI0po/a, 26.12.2023 nbmorexa L

M3y4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 27.12.2023
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA Bu6 10K
noInoTeKa
33 BEII[eCTBa ra3a 1o ero I/I3BCCTHO~1.VIy 09.01.2024 https://m.edsoo.ru/f0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o Eu6 10K
noInoTeKa
34 ypa].B.HeHI/IIO peaKIuu I:I'a OCHOBE 3aKOHa 10.01.2024 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
®du3nuecKue 1 XMMHYECKUE CBOMCTBA bubnuorexa [JOK
35 16.01.2024
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 17.01.2024 bubnuorexa [JOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachleHnHbie
37 Y HEHACHIIIIEHHBIE PACTBOPHI 23.01.2024 bubmmorexa [JOK
B P PEL- R https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «HpI/IFOTf)BJIeIV{I/Ie paCTB?’pOB c ) 94.01.2024 bubnmnorexa [JOK
onpeneNnEHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme 30.01.2024 bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, 31.01.2024 bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA BuG 10K
nOIMOTeKA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 06.02.2024 https://m.edsoo.ru/Ffod664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, 07.02.2024 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHHIA 13.02.2024 https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarmus, 14.02.2024 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TomydyeHue U XUMHUYECKUE CBOMCTBA 90.02.2024 bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,

46 CHOCOéIf r[)lon )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC 21.02.2024 bubmorexa LHOK

y YHEHI o https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue

47 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 27.02.2024 bubnnorexa [HOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))

48 I'eneTnyeckas cBsI3b MEXKITY If'naccaMI/I 98.02.2024 bubnmnorexa [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.eds00.ru/00ad9a50
O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK

49 05.03.2024
3HAHUU https://m.edso0o.ru/00ad9ch2
KonTtponbHas padora Ne3 no teme Bu6 10K
" NOJIMOTCKa

50 OCHOBHI)IGVI:IIaCCBI HEOpPraHUYECKUX 06.03.2024 https://m.edsoo.ru/00adge1a
COeTMHEHU N
[TepBBIe TOMBITKY KIIACCH(PUKAITAN

51 XUMUYECKHX AIeMeHTOB. [loHsATHE O 12.03.2024 bubmmorexa [JOK

' R https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
IIepnonrueckuit 3aK0H U Bu6 10K
nOIMOTeKA

52 [Tepuonnueckas cucTeMa XUMHUYIECKUX 13.03.2024 https://m.edsoo.ru/00adas2c
anemenToB 1. . Menaeneena

53 [Tepuonpl, TpymIbl, TOATPYIIITHI 19.03.2024 bubmmorexa [JOK

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

94 20.03.2024
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK Bt OK
95 aToMOB 3JieMeHTOB [lepuoanueckoii 03.04.2024 nomoreka L1
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
3JIEMEHTA I10 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
.04.2024
56 ITepuonnueckont cucreme /1. U. 09.04.20 https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3akoHa
57 JUTS pa3BUTHS Hayffn I/I“HpaKTI/IKI/I. H. U. 10.04.2024 bubnunoreka [JOK
MenneneeB — y4€HbIi, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 16.04.2024 bubnuorexa [JOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonHnas xumuyeckas CBsI3b 17.04.2024 https://m.edsoo.ru/00adac34
60 KoBasieHnTHAs nosipHast XMMU4eCKast 93.04.2024 bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemossipHasi XUMU4ecKas 94.04.2024 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CreneHb OKUCTICHUS 30.04.2024 https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnmnoreka [JOK
63 07.05.2024
peakiuu https://m.eds00.ru/00adb076
64 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 08.05.2024 bubnnorexka [JOK
peakuuu https://m.edsoo.ru/00adb33c
65 OKHUCIIUTENIN U BOCCTAHOBUTEIIH 14.05.2024 bu6mmoreka [IOK
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KonTtponsnas padora Ne4 o reme

https://m.edsoo.ru/00adb076

bubmuorexa [JOK

66 «CTtpoenne aToMa. XuMHUYECKast 1 15.05.2024 https://m.edsoo.ru/00adbA4gs
CBSI3b»

67 0606H;I€HI/IC U CUCTEMaTH3aIUs 1 91.05.2024 bubnuorexa [JOK
3HaHUM MO KypCy https://m.edsoo.ru/00ad9ch2
PesepBHbIil ypok. O60011IeHIE 1

. bubmuorexa [JOK

68 cucremarusanus 3Haguil. Urorosas 1 22.05.2024 https://m.edsoo.ru/FfOd61ch
KOHTpOJIbHAs padoTa.

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

Jdara uzydeHusi

N KosmuecTBo yacos DJIeKTPOHHbIE

[1]

- Tema ypoka uugposbie

n/n Kounrtpoa IIpakTuy 110 IUIAHY no ¢axry
o0pa3oBaTte/ibHbIE
bHbIE ecKHe
pecypcsl
padoThI padoThI

[Iepnonnueckuit 3aK0H.
IT

1 €pUOINYECKasl CUCTEMA 04.09.2023 bubnuoreka [IOK
XUMHU4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH Eub 10K

noIMoTeKa

2 7 7.09.202
CBOWCTB XI/{MI/I‘IGCKI/IX JJIEMEHTOB 07.09.2023 https://m.edso0.ru/00adbb6
MEPBBIX TPEX MEPUOOB
Kn

3 accu(uKanus 1 HOMEHKJIaTypa 11.09.2023 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xumudeckom CBH?I/I Y THUIIBI 14.09.2023 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 <<HOBTf)peHI/I€ U yrayOneHue 1 18.09.2023
3HAHUW OCHOBHBIX Pa3eNIOB Kypca
8 Kitacca»
Knaccudukanus XuMH4ecKux

6 €aKIIN 0 Pa3TuIHBIM 14.09.2023 bubmmorexa LIOK
peakh p T https://m.edsoo.ru/00adbchb0
MpU3HAKaM
[ToHsTHE O CKOPOCTH XUMUYECKOMN Bu6 LIOK

nonMoTexa

7 Nl 18.09.2023
PCAKHI. HIOHATHE O TOMOTCHHBIX https://m.edsoo.ru/00adbe9a
Y TEeTEPOTreHHBIX PEaKLUAX

8 [Tonsatue o xumMuueckom 21.09.2023 bubnmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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PAaBHOBCCHUHU. CDaKTOpBI, BIIMAOIIUC
Ha CKOpPOCTb XHUMHUYECKOU p€akuuu
U ITOJIOKCHUE XUMHNYECKOI'O

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

paBHOBECHS
9 OKHUCIUTENBHO- 95 09.2023 bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN BuG 1OK
nOIMoTeKa
10 mucconuaruu. CHIBHBIC U c1a0ble 28.09.2023 httos://m.edsoo.ru/00adcdes
AJIEKTPOJIUTHI
. bubmuorexa [JOK
11 Wonnble ypaBHEHUS peakluii 02.10.2023 https://m.edsoo.ru/00add448
XUMUYECKUE CBOWCTBA KUCIOT U
OCHOBAaHMU B CBETE NPEACTABICHUI bubnnoreka [JOK
12 .10.202
00 3JIEKTPOIUTUYECKON 05.10.2023 https://m.edsoo.ru/00add5d8
JTUCCOITAAITIT
XUMUYECKUE CBOWCTBA COJIEN B BuG 10K
. nOIMoTeKa
13 CBETE Hpe,I[CTaBJ'IeHI:II/I 00 09.10.2023 https://m.edsoo.ru/00add8b?
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
N bubmuorexa [JOK
14 [TonsiTe 0 rugponu3e coneit 12.10.2023 https://m.edsoo.ru/00add9da
O06o0011eHNEe U CUCTeMAaTU3aIHs bubmmoreka [IOK
15 3HAHUH 16.10.2023 https://m.edsoo.ru/00addd12
[TpakTuueckast pabora Ne 1. Bu6 LIOK
nOIHOTEeKA
16 «Perenue 3KcriepuMeHTaIbHbBIX 19.10.2023 https://m.edsoo.ru/00addbfa
3a/1a4»
KonTponbnas pabota Ne2 o teme Bu6 OK
17 «ONeKTpoIuTHYECKast 23.10.2023 nomorexa L1

nuccoruanyst. XUMHUYECKHE

https://m.edsoo.ru/00addecQ
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peaKiMu B pacTBOpax»

OO61mas xapakTepucTHKa

. bu6mmoreka [IOK
18 rajoreHoB. XMMUYECKHUE CBOMCTBA 26.10.2023 https://m.edsoo.ru/00addfe?
Ha MpUMepe XJiopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XUMHUYECKHE CBOICTBA, MTOJIyYeHUE 06.11.2023 bubmmorexa [TOK
> HOIYH ’ o https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpakTiueckas padorta Ne 2 o reme BuG 10K
’ nOJINOTEeKA
20 «HonyquI/I"e COJ'I‘}'IHOI/I KHCIIOTHI, 09.11.2023 https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTB»
Brrurcnenus o ypaBHEHUSIM Eu6 1IOK
nOJINOTEeKA
21 i 13.11.202
XUMIHACCIHUR Peaiciiytd, Ceit OnuH 3 023 https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHUKa JIEMEHTOB 16.11.2023 bubnmnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoIU(UKAIINH
93 CEpBL. Haxovxcz[eHI/Ie cephl U €€ 90.11.2023 bubnmnoreka [JOK
COEMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoniopo1, cTpoeHHe,
24 @Hznqefmlzei XI/II:/II/I‘-IGCKI/IG 23.11.2023 bubnuorexa LIOK
. o https://m.eds00.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHas KUCIOTA, BuG 1OK
nOIHOTEeKA
25 (1)1/1331%01(146 U XUMHUYECKHE 27.11.2023 https:/m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
26 OCHOBE TIPOMBIIIICHHOTO CII0c00a 30.11.2023 bubmmorexa [JOK

MOJIyYEHUS CEPHOI KUCIIOTHI.

https://m.edsoo.ru/00adec8a
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XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIlle cpepl
COEIMHEHUSIMU CEPBI

Briuncienne MaccoBOM 10U

bu6mmoreka [IOK

27 04.12.2023
BBIX0/Ia IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA 3JIEMEHTOB
VA-rpynrsl. A30T, Eub 10K
nOIMoTeKa
28 pacmpocTpaHeHHe B IPUPOE, 07.12.2023 https://m.edsoo.ru/00adeead
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA
AMMHuak, ero pusnueckue u Eub 10K
. noIMoTeKa
29 XUMHUYECKHE CBOICTBA, MOJIyYCHHE 11.12.2023 httos://m.edsoo.ru/00adf004
U TIPUMCHEHUE
[TpakTrueckas padora Ne 3 o Teme BuG 10K
UOJINOTEeKA
30 «HonyqveHI/Ie aMMMaKa, U3y4eHue 14.12.2023 https://m.edso0.ru/00adf180
€ro CBOMCTBY
A3oTHas KucjoTa, e€ Gu3nvIecKue bubnuotexa [JOK
1 18.12.202
3 Y XMMHYECKHUE CBOMCTBA 8 023 https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX Eu6 1OK
3 UOJINOTEeKA
32 ynoopenuii. XuMuueckoe ) 21.12.2023 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 dbochopnas KI/ICJ'IO”l;a, dbuzmveckue 95 12 2023 bubnmoreka [JOK
1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
TIOJTyYCHHE
34 Hcnonmbsosanne hocdhaTos B 28.12.2023 bubmmorexa [JOK

https://m.edsoo.ru/00adfc20
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KaueCTBE MHUHEPATBHBIX
ynoOpeHuit. 3arpsi3HeHHE
MPUPOHON cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHHUE B

bubmuorexa [JOK

3 1pIpoOse, (1)143quic1<ne 1 11.01.2024 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOWCTBA
Oxkcuppl yriaepoja, ux pusudeckue
1 XUMHUYECKHUE CBOMCTBA. B LIOK

noIMoTeKa
15.01.2024

36 IKOJOTHIECKHE MPOOTEMEL, 50120 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepo/ia
(V)

N bubmuorexa [JOK
7 18.01.2024

3 YTOMBHAA KHCIIOTA 1 €€ COMn 8.01.20 https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"H .

38 OJIyYEHHE YTIIEKUCIIOro ra3a 99 01.2024 bubnuotexa [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"

[lepBoHauabHBIE TOHATHUS 00 BuG 10K
uoIMoTeKa

39 OpPTraHUYeCKUX BEIIECTBAX KaK O 25.01.2024 https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriiepoaa

. bubmuorexa [JOK

40 Kpemuuii u ero coenuuenus 29.01.2024 https://m.eds0o.ru/00ae080a
[IpaxkTuueckas padora Ne 5.

41 Pemenune BKCHepI/IMeHT\{iU'IBHBIX 01.02.2024 bubmuorexa [IOK
3a7a4 mo teMe «BaxkHelme https://m.edsoo.ru/00ae0bf2
HEMETAJUTB U UX COSTUMHEHHS
KonTtponbHast pabora Ne3 o treme Bu6 OK

42 «Baxuelme HeMeTaIbl U UX 05.02.2024 nomorexa L

COCOAUHECHU

https://m.edso0.ru/00ae0el8
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OO0mast xapakTepuCTHKA
XMMHYECKUX JIEMEHTOB —
MeTa/uioB. Merajuindeckast CBs3b U

bubmuoreka [JOK

43 08.02.2024
MEeTaJJInYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJUIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB. BuG 10K
B nOJINOTEeKA
44 BneKTpoxmimqecm/m psan 12.02.2024 https://m.edsoo.ru/00ae1156
HANPSDKEHUN METalIOB
OO6mme crnocoObl MoTydeHHs
meTaiioB. CruiaBbl. Beraucienus EuG LOK
UOJINOTEeKA
45 o ypaB}{eHI/I}IM XUMHYECKHX 15.02.2024 https://m.edsoo.ru/00ae1156
peaxiui, ecIu OJUH U3 peareHToB
COJICP’KUT IPUMECH
bu6mmoreka [IOK
46 [TonsiTHie 0 KOPPO3UM METAIIIOB 19.02.2024 https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 [Hesowmere meTarbr 22022024 https://m.eds00.ru/00ae14b2
Oxcupl ¥ TMIAPOKCHIBI HATPUSL U bubnnoreka [JOK
48 26.02.2024
Kanus https://m.edsoo.ru/00ae14b2
49 LHenoquozeMenLHuHe METaJlIbl — 99.02.2024 bubnuoteka [JOK
KaJIBIIMA 1 MarHuit https://m.edsoo.ru/00ael5e8
bubmuorexa [JOK
B i 4.03.2024
50 AKHENIINE COETUHEHNSA KAJIbIIUS 04.03.20 httos://m.edsoo.ru/00ae1568
51 O606HjeHHe A CUCTEMATU3ALIS 07.03.2024
3HAHUHT
59 JKEcTKOCTh BOMBI U CIIOCOOKI €€ 11.03.2024 bu6mmoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

bubmuorexa [JOK

53 >KCCTKOCTB"BOI[BI A METOJBI €€ 14.03.2024 https://m.edsoo.ru/00ae1ae8
yCTpaHEHHs
. bubnmoreka [JOK
>4 AioMHHHT 18.03.2024 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U 91.03.2024 bubmuorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
XK 4.04.2024
56 eeso 04.04.20 https://m.edso0.ru/00ae1d86
OKcubl, THIAPOKCUIBI U COJIH bubnnoreka [JOK
57 08.04.2024
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O606IEIGHI/IC A CUCTEMAaTU3ALIN 11.04.2024
3HAHUH
[IpakTuueckas padbora Ne 7.
59 Pewenne 3KcnepI/IMeHTi1nLHLIX 15.04.2024 bubnnoreka [JOK
3a7a4 no reme «BaxHenmmue https://m.edsoo.ru/00ae3de8
METAIIJIbl U UX COETMHEHUS
Berurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, eCIH OJIUH
60 U3 PEareHTOB JJaH B U30BITKE WU 18.04.2024 bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOMH /101U BbIXOJa MPOAYKTa
peaxiuu
61 O6O6HUIGHI/IG A CUCTEMATHU3ALIS 99 04.2024
3HAHUH
KonTponbnas pabota Ne4 o teme
62 «BaxxHeimme MeTalIbl 1 UX 25.04.2024

COCOAUHECHU A



https://m.edsoo.ru/00ae1ae8
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

63 BemectBa u niaTepnanH B 1 99.04.2024 bubnmoreka [JOK
IIOBCEIHEBHOM KU3HU YEI0OBEKa https://m.edsoo.ru/00ae3f50

64 XI/IMI/I‘ICCKOGUSaFPSIBHeHI/IC 1 02.05.2024 bubnuoreka [IOK
OKPYXKaroIEH Cpebl https://m.edso00.ru/00ae4270

65 Ponb xumuu B permieHun 1 06.05.2024 bubnmoreka [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso0.ru/00ae4270

66 PesepBHbIii ypok. 0606?1eH1/1e u 1 13.05.2024 bubnuorexa [JOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHbIii ypok. 0606?16HH6 u 1 16.05.2024 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
P i . 0606

68 cncnewamuanys snau, Mroronos | 1 20.05.2024 bubmorexa LIOK

t ' R https://m.eds00.ru/00ad9ch?
KOHTpOJIbHAS paboTa 1o Kypcy.
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO

«3parenbetBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
https://multiurok.ru/all-files/himiya/

http://school-collection.edu.ru

http://fcior.edu.ru

3agaunuk o xumun § kiacc Kysnenona, JIEBkuH

Pabouas Terpaar no xumuu 8 kinacc k yueOHuky Pynsutuca, @enpamana
TecTsl o xumuK 8kiacc K yueOHuKy Pya3utuca

Tetpanpb 11t 1a0OpaTOPHBIX pabOT 1Mo XUMHH 8 Kiacce K y4.Pym3utuca

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67/ https://resh.edu.ru/subject/29/8/

https://sdo.edu.orb.ru/object.php?id=6



http://fcior.edu.ru/
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.hemi.nsu.ru/

http://www.himhelp.ru/
http://www.chemistry-43school.narod.ru/

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



