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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHa Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npenacrasieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (enepalbHON pabodeld MpOTpaMMBI
BOCIIMTAHUS M C Y4ETOM KOHIENIMU MPENoJaBaHus Y4eOHOro mpeamera «XHMHsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma 1o XuMuHM Ma€T TpPEACTaBICHUE O IEJIX, OOIIel cTpareruu oOydeHHs, BOCIHTAHUS U
pa3BUTHS OOy4aroIUXCS CPEACTBAMU y4eOHOTO MpEeaMeTa, YCTaHABJIMBACT O0s3aTeIbHOE IPEIMETHOE
coJiep)KaHue, MPeJyCMaTpUBAET paclpeieiieHue €ero Mo KiaccaM M CTPYKTypUpOBaHHME IO pasjiesiaM U
TéeMaM [porpaMMbl [0 XHUMHH, OTNPEIENseT KOJUYECTBEHHbIE M Kay€CTBEHHbBIE XapaKTEPUCTUKU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCJIEI0BATENbHOCTh H3YYEHUS XUMUU C YYETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro IMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOydarolmuxcs,
OTpe/ieNisieT BO3MOXKHOCTU MpeAMEeTa s peanu3aluu TpeOOBaHWM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yinpraTaM OOydeHHsT XMMHM Ha YPOBHE Lie€led H3ydeHHs IpeaMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MM03HABATEIbHOMN JAEATEIbHOCTH 00y4YaIOUIerocs 0 OCBOCHUIO YU€OHOTO COACPKAHUS.

3HaHME XWMHUH CIY)KUT OCHOBOM i (OPMUPOBAaHHS MHPOBO33pPEHUSI O0OYydarolerocs, €ero
MPE/ICTaBICHU O MaTepuaJbHOM €IMHCTBE MHUpA, BAXHYIO pOJIb HUIpaloT ¢GopMupyemble XUMUEH
MIPEJICTaBJICHMS O B3aHMMOIIPEBPALIEHUSAX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B NMPUPOJE, O MYTSIX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, THINEBOU M
9KOJIOTMYECKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI JMYHOCTH,
e€ oOmiel 1 QYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOpMHpPOBAHNE MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEHN 00ydarouxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JEesITeNbHOCTH, JKCIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX YMEHMHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KM3HU, TaK U B TPO(HECCHOHATIBHOU JesITeNbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAyYHOTO MBIILJIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3IJISAa Ha
€IMHCTBO MPHUPOJAbI M YEJOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUU ECTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBjieHHs B OOyueHUH XUMHUHU OOECIeYuBalOTCA cHeruuKoil coaepkaHus y4eOHOIo
npeaMeTa, KOTOPBIN SIBISICTCS Melaroruvyeckd aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKM XMMHUHU Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrOo o0mero oOpa3oBaHHs OPHEHTUPOBAH HA OCBOEHHE
00y4arOUUMUCS CUCTEMbI TIEPBOHAYANBHBIX MOHSATHI XMMHU, OCHOB HEOPraHUYECKON XUMHH U HEKOTOPBIX
OTJICTbHBIX 3HAUUMBIX OHSITUN OPraHNYECKON XUMUHU.

CrtpykTypa coJiep>KaHus IPOrpaMMbI IO XUMUU c(HOPMHPOBaHA HA OCHOBE CHCTEMHOIO MOJIX0/a K €€
nzyuenuto. CojepxaHue CKIQJbIBACTCS M3 CHUCTEMbI MOHATHM O XMMHYECKOM D3JIEMEHTE U BEIIECTBE U
CUCTEMBbI MOHATUH 0 XHUMHUYECKOW peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI MO MPUHIUITY
MOCJIEIOBATEIFHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO Y4E€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnognueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XHUMHH;

— YUYEHHMSI O CTPOEHUM aToMa U XMMHYECKOH CBSI3U;

— MpEACTaBIEHUHN 00 MEKTPOIUTUYECKOI TUCCOIMALINY BEILIECTB B PAaCTBOPAX.

TeopeTnueckue 3HaHUA PacCMAaTPUBAIOTCSA HA OCHOBE SMIIMPHUUYECKH IOJYYEHHBIX U OCMBICICHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIMOJIHASA (PYHKINN OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOICTB, CTPOEHHUS M BO3MOXHOCTEH NPAKTHUUECKOTO IPUMEHEHHS U IOJyYEHHS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMmbl MO XMMHU CHOCOOCTBYET (OPMHMPOBAHHUIO MPEACTABICHUS O XMUMHYECKOU
COCTaBJISIOLIEH HAYYHOH KapTHHBI MUpPA B JIOTUKE €€ CHUCTEMHON IPUPOJIbl, LIEHHOCTHOTO OTHOILIEHUS K
Hay4yHOMY 3HaHHMIO U METOJIaM I03HaHUs B Hayke. V3ydeHne XMMHUH IPOUCXOAUT C NPUBJICUEHUEM 3HAHUN



U3 paHee U3y4CHHBIX YU4eOHbIX mpeaMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 xnacce» u «®duzuka. 7
KJIace».

[Ipu M3ydyeHNH XUMHH MPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, NMPAKTUYECKON IEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MUPOBOM KyJbTYpHL. 3a7aya yueOHOTO MpeIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUIM
— BaXHEHIUX (aKTOB, MOHITHUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHH, NOCTYMHBIX 000O0IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B NPUOOIIEHWH K HAYYHBIM METOJaM MO3HaHUS IpH
M3yYEHHUH BEUIECTB M XMMUYECKUX PEAKIHi, B (OPMUPOBAHUM W PAa3BUTHH MO3HABATEIBHBIX YMEHUH U MX
IIPUMEHEHUH B y4EOHO-II03HABATEIbHON M y4e€OHO-HUCCIIEI0BATEIbCKON AEATEIbHOCTH, OCBOEHUH IPaBUII
0€301acHOTO 00paIlIeHus C BENIECTBAMH B TOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHMM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAu€HUE IpuoOpesu
TaKHe LU, KaK:

— (dopmMupoBaHHE HHTEIUICKTYAJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa30BaHMIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY MPHUHATHIO pEIIeHUH, CHOCOOHON aJanTupoBaTtbcs K OBICTPO
MEHSOLUMCS YCIOBUSIM JKU3HH;

— HanpaBJIEeHHOCTh OOyYEHHS Ha CUCTEMATHUECKOEe MPUOOIEeHNE 00yJaromMuXcs K CaMOCTOATEIbHON
M03HABATEIbHON JEATENIbHOCTH, HAyYHbIM METOJaM TMO3HAaHMsS, (POPMHUPYIOIIMM MOTHBALMIO U pa3BUTHE
CIIOCOOHOCTEH K XMMUMU;

— o0OecrieueHne yCIOBUM, CTOCOOCTBYIONTUX MPUOOPETECHUIO 00yUYaIOIIUMICS OTBITa Pa3HOOOpA3HOM
NeSITEeNIbHOCTH, TIO3HAHUSI U CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMI), MMEIOLIUX
YHHUBEpPCAJIbHOE 3HAUEHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— ¢opMupoBaHue oOmeH (QYHKIMOHAIBHON M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHMSI OKPYXKAIOLIEro MHpA, UCHOJb3Ysl 3HAHUS U OMbIT, OJyYEHHbIE
MpU W3YYEHUU XUMUHU, NMPUMEHATh HUX MpPH pEUIeHUH MpoOJieM B TMOBCEIHEBHOW JKU3HM U TPYIOBOU
NESITEIbHOCTH;

— (QopmupoBaHue y oOyyaromMXcd T'yMaHHUCTUYECKUX OTHOIIEHUH, MOHUMaHMUs LEHHOCTU
XUMUYECKUX 3HAHUU Ui BBIPAOOTKHM SKOJIOTMYECKH LIEJIecO00pa3HOro MOBEAEHUS B OBITY U TPYHAOBOMH
JESTEIILHOCTH B LIETSAX COXPAHEHHSI CBOETO 3I0POBbS M OKPYXKAIOUIEH PUPOJHON CPELIBI;

— pa3BUTHE MOTUBAIMH K 00Y4YEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
yCBOEHHUSI OOIIEYENIOBEUECKMX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mnpoduis u
HaIpaBJICHHOCTHU JaJbHEHIIEro 00y4eHusl.

OO11ee yMcI0 YacoB, OTBEAEHHBIX sl U3y4E€HUSI XUMUHU Ha YPOBHE OCHOBHOTI'O 0011ero 0Opa3oBaHus,
coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIo).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMUM B KU3HHM 4YelIOBEKa. XUMHS B CHCTEME HayK. Tena W BellecTBa.
®dusnueckue CBOMCTBA BEUIECTB. ArperarHoe coCTosiHue BemecTs. [loHsTHe 0 MeTO/ax MO3HAHUS B XUMUHU.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTHhl. CHMBOJIBI XMMHYECKUX 3JeMeHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas Gopmysa. BalleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiectB. OTHOcuTenpHass aTomHasi macca. OTHOcWUTENnbHAs MOJICKYJsipHAs Macca. MaccoBas 10Jis
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KomnuectBo BemecTtBa. Moisib. Mousipaass Macca. B3anMMOCBSI3b  KOJIMYECTBA, MacChl W YHCIA
CTPYKTYPHBIX €UHUII BelecTBa. Pacuérel o GpopmynaM XUMUYECKUX COCTUHEHUI.

dusnyeckue M XMMHUYECKHE SIBJICHUS. XUMHUYECKas peakuus u e€ MpU3HaKd. 3aKOH COXPaHECHHS
Macchl BemIeCTB. XHMHUYECKHEe ypaBHeHUsA. Kraccudpukamuss XAMHUECKHX peakiuid (CoeInHEeHuUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TOCYA0H, TpaBUiIaMu pabOTHI B TAOOpaToOpuu U MpuéMamMu 0OpaIieHust ¢
abopaTOpHBIM 000PYAOBaHUEM, U3YUYEHHUE W ONMUCAHWE (PU3NYECKUX CBOMCTB OOpPA3IOB HEOPTaHHMUECKHX
BelecTB, HaOmofeHne (U3MYeCKuX (IUIaBIICHWE BOCKA, TasHWE JIbJa, PACTHpPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJIEHCAIlUS BOJBI) M XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHON IPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHCIOTOM) SBJICHMM, HaONIOJIeHHe U ONHMCAaHHWE MPU3HAKOB MPOTEKaHUs
XUMUYECKUX peakiuil (pas3oKeHHe caxapa, B3aUMOJCUCTBHE CEPHOM KHCIOTHI C XJIOpUIOM Oapwus,
pasznokenune ruapokcuaa meau (1) mpu HarpeBaHnu, B3aUMO/ICHCTBIE Kese3a ¢ pactBopoM comn meau (11),
U3y4YeHHE CrmocoOOB paslieieHus CMeceil: C TMOMOIIbI0 MarHuTa, (QUIbTPOBaHHE, BbIAPHUBAHUE,
TUCTUIUTSILMS, XpoMarorpadusi, NPOBEICHHE OYMCTKM IOBapeHHON cojM, HaONIOJEHWE U ONUCaHHe
pe3ylbTaTOB MPOBEACHUS OIbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJENIeH
MOJIEKYI (ITapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosagyx — cmecs razos. CocraB Bo3ayxa. Kucimopon — snmeMeHT u npocroe BemiectBo. Haxoxnaenue
KHCTIOpO/ia B MpHUpoje, (PU3NUECKHe U XHUMHUYecKHue cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucnopoaa. CrnocoObl NOMyYeHHs] KUCIOPpOo/ia B JIa0OpaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucinopoaa
B npupoze. O30H — aNIOTPONHAS MOAU(PHUKAIUS KACIOPOIa.

TemoBoit a3hdekT XxuMUUeckor peakuu, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U SHIOTEPMUYECKHUE
peakiuu. TormmBo: yroib U MeTaH. 3arps3HeHHe BO3/yXa, YCUJICHHE MapHUKOBOro 3(ddekra, paspyiieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiecTBO. HaxokaeHue BoJopojaa B Ipupone, (GpU3Mdeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydyeHus. Kucnotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBoricTBa BoAbl. Bona xak pactBoputens. PactBopbl. HacklieHHble 1 HEHACHIIICHHbBIE
pacTBOpbl. PacTBOpUMOCTH BellecTB B BoJe. MaccoBast 10Ji BELIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBA
BoJibl. OcHoBaHus. Poib pacTBOpOB B MpupOJie M B JKU3HU 4YesoBeKa. KpyroBopoT BoAbl B MPUPOAE.
3arps3HeHre TpUpOaHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamuss ~ Heopranuyeckux  coenmHeHuid.  Oxcunel.  Knaccudukamuss — OKCHUIOB:
coneoOpa3ymomirue (OCHOBHBIE, KHUCIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yrone. HoMeHkmaTypa OKCHAOB.
du3nueckrue 1 XMMHUUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIEIOYM U HEPACTBOpPHMBbIE OCHOBaHUs. HomeHkmaTypa
ocHOBaHUM. Du3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotel. Knaccudukanust xucnot. Homenknarypa kucinot. Ousndeckue U XMMHUYECKUE CBOMCTBA
kucnoT. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckre cBoiictsa coiell. [lonmydenune coseit.

I'eneTnueckas CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COEAUHEHUMH.

Xumuueckuii IKCnepumenm:



KaueCTBEHHOE OIIPEIEICHUE COJEpXKAHUS KUCIOpoJa B BO3AyXE, IOJIy4eHUE, CcoOHupaHue,
pacro3HaBaHHe U M3y4YEHUE CBOMCTB KHCIOpOJa, HAOMIOICHHE B3aMMOACHCTBHS BEUIECTB C KUCIOPOJIOM U
yCJIOBHS BO3HUKHOBEHHMS M TPEKpAIICHUs TOpeHHs (IMoXkapa), O3HAKOMJICHHE C 00pa3lamMHu OKCHJIIOB H
ONHCaHHE UX CBOWCTB, MOJIydeHHE, COOMpaHUe, PaClO3HABAHNE M W3YYCHHE CBOICTB BOJOpOa (TOpeHHeE),
B3auMojieiicTBue Bojgopoga ¢ okcuaoM wmeau (ll1) (BO3MOXXHO HCIONB30BaHHUE BHUICOMATEPUATIOB),
HabroIeHNe 00paslioB BEIIECTB KOJUYECTBOM | MOJIb, MCCIeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECCTB
C Ppa3IM4YHOM PaCTBOPUMOCTBHIO, MPUTOTOBIIEHHE PACTBOPOB C ONPEACIIEHHONM MAcCOBOM  JOJEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCUCTBUE BOJbI C MeETAUIaMH (HAaTpUeM M KaJbIieM) (BO3MOYHO
WCIIOJIb30BAHME BHJICOMATEPUANIOB), HCCIENIOBAaHHE OOPa3MOB HEOPraHWYECKHX BEIIECTB Ppa3IMYHBIX
KJIacCOB, HAONIOJICHHE WM3MEHEHUS OKPAaCKH HHIUKATOPOB B PAcCTBOpPAaxX KHUCIOT M IIEIOYEH, H3ydeHHE
B3auMozeiictBus okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METayIaMHU, peaKlui
HEUTpadu3aluy, MOJy4eHHE HEpPAaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JAPYIUM U3
pacTBOpa COJIM, PEHIEHHE SKCIEPUMEHTANIBHBIX 3a7au 1o Teme «BaxHeimue kiacchl HEOPraHMYECKHUX
COCTMHEHU .

IHepuonnuecknii 3akon u Ilepuoanueckas cucrema xumuueckux 3j1ementos /I. U. MenneseeBa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCINTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBple MONBITKM KiIacCUPUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHe 0 Trpynmax CXOJHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHbIE METAIJIbI, TAJIOTE€HbI, MHEPTHBIE T'a3bl). DIEMEHThI, KOTOpbIE
00pa3yroT am(pOoTEpHBIE OKCUIBI U TUIAPOKCHIBI.

[lepmoanueckuit 3akoH. Ilepmonnueckass cucrema xumuueckux diemeHToB J[. M. Menneneesa.
Kopotkonepuoanas u anmuaHonepuoaHas Gopmsl [leproaudeckoil cucteMbl XUMHUYECKUX dyeMeHToB Jl. 1.
MenpneneeBa. [lepuoast u rpymnmbl. @U3NYECKU CMBICT TOPAIKOBOIO HOMEPA, HOMEPOB MEPHUOA U TPYIIIIBI
AJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX sjiep. M3oTomnbl. DnekTpoHbl. CTpOeHHE AMEKTPOHHBIX 000JI0UEK
aTOMOB MepBbIX 20 xumMuyeckux 3memMeHToB [lepuoanyeckoii cucrtemsl . . MenneneeBa. XapakrepucTuka
XUMHUUYECKOTO JIEMEHTA 10 €ro nojoxxkeHuto B [lepuoauueckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl paJuyca aTOMOB XHMHMYECKMX JJIEMEHTOB, METAJIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IEPUOAAM.

3nauenue llepmommyeckoro 3axkoHa u Ilepronnueckodl CHUCTEMBI XUMHUYECKHX BJIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [[. . MeHneneeB — yd€HbIi U rpakJaHUH.

Xumuyeckasi cBsizb. KoBaseHTHas (MOJsipHAsi M HEMOJIAPHAsl) CBsI3b. JIEKTPOOTPHUILIATEIHHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHusa. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel OKucCiIeHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydyeHHe oO0paslloB BEUIECTB METAUIOB W HEMETAJJIOB, B3aUMOJICHCTBHE THUIPOKCHUIA I[MHKA C
pacTBOpaMu KHUCJIOT M ULIEN0YEH, MPOBEIACHUE OIBITOB, WJUIFOCTPUPYIOIIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKkiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanus MeXnpeaMeTHbIX CBS3€d NMpU M3YYEHUM XHUMHUU B 8 Kilacce OCYIIECTBISETCS uepe3
HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX TMOHATUN, TaK M MOHATUH, SBISIONIUXCA CHCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO011ue ecTeCTBeHHO--HAyYHbIe TOHATUSA: HAay4HBIA (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAllU3, CUHTE3,
KJaccu(uKanus, MepHOAUYHOCTb, HAOIIOAEHUE, SKCHEPUMEHT, MOJETUpOBaHHE, H3MEpEeHHe, MOJEb,
SIBJICHUE.

®du3nka: mMarepus, aTtoM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKyJa, D3JEKTPUYECKUN 3apsij, BELIeCTBO, Telo, OOBEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
(buznuecKkre BeIHMUMHBI, UHHUIIBI H3MEPEHUS, KOCMOC, TUTaHETHI, 3837161, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadust: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbL, MOJIE3HBIE UCKOTIAEMbIE, TOTIUBO,
BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYECKas peaKkIus

Ilepnognueckuit 3akoH. Ilepumonmueckass cucrema xumuuyeckux siemeHToB [l M. Menneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XHMHUYECKHX D3JEMEHTOB TMEPBBIX TPEX
MEePUOOB, KaJIHs, KaJbllUi U UX COCIMHEHUN B COOTBETCTBHUH C MOJIOXKEHUEM 31eMeHTOB B [lepuoanueckoii
CUCTEME U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BUABI XUMUYECKON CBS3U. THUIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOM CBSI3H.

Krnaccudukanuss ¥ HOMEHKJIATypa HEOPTraHWYECKHX BEIISCTB. XHWMHUYCCKHE CBOIMCTBA BEIIECTB,
OTHOCSIIIUXCSL K PA3JIMYHBIM KJaccamM HEOPraHWYECKUX COCIMHEHUM, TeHETUYECKasl CBSI3b HEOPraHUYECKUX
BCIICCTB.

Knaccudukamuss XUMHYECKUX pEaKIHUi [0 pa3IUYHBIM TpU3HaKaMm ([0 YHUCIy U COCTaBY
YYAaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY 3(h(dEKTy, MO HW3MEHEHUIO CTENeHeW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYAaCTHIO Karajau3aTtopa). DK30- U DHIOTEPMHYECKHE
peaKkify, TePMOXUMUYECKHE YPABHECHHUS.

[Tonsatue o ckopocTn XxuMHuueckou peakiuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusax. [loHsTHE O TOMOTEHHBIX W TeTEpOreHHbIX peakuusx. llonstue o karamuze. [lonsitue o
XUMUYECKOM paBHOBecHU. DakTopbl, BIHSIONME HA CKOPOCTh XHUMHUYECKOW pEaKIUU M TOJO0KECHHE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIE peakIu, AIEKTPOHHBIN OanaHc OKHUCIIUTENHHO-
BOCCTAaHOBUTEJIbHOW peakuuu. COCTaBJIEHHE YpaBHEHUW OKHCIIHMTEIIbHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOJIb30BAHUEM METO/Ia JJIEKTPOHHOTO OaiaHca.

Teopust >MEKTPOTUTUUECKON AUCCOUMALMU. DIEKTPOJHUTHI U HEIIEKTPOJUTHL. KaTHOHBI, aHWMOHBI.
MexaHu3M JTUCCOIMAIIMN BEIIECTB C PAa3JUYHBIMU BUJAMU XHMHUYECKOW CBs3U. CTEneHb AMCCOIMAIIHH.
CusnbHBIC U c1a0ble JIEKTPOJIUTHI.

Peaknmun woHHOrOo oOOMEHa. VYCIOBHUS TPOTEKaHWs] pPEaKUWid HWOHHOTO OOMEHa, TOJIHBIE |
COKpaIlléHHbIE HOHHBIE YpaBHEHU peakiuii. CBOMCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE MPEICTABICHUN
00 3JIEKTPOJIMTUYECKON Jucconuanuu. KadecTBeHHbIE peakiuu Ha HOHBL. [[oHsATHE O THAPOIH3E COJIeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATPUsl), UCCIECIOBAHUE 3aBHUCHMOCTH
CKOPOCTH  XHMHYECKOW  peakuud OT  BO3JACHCTBUA  pasiM4HBIX  (AKTOpOB,  HCCIICIOBAHUE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCca AUCCOMMAIMKA KUCIIOT, IIEI0YEH U cojiel (BO3MOXKHO
WCIIOJIb30BAHUE BHUJCO MATEPHAIIOB), IMPOBEACHHE OTBITOB, WUTFOCTPUPYIONIUX IPHU3HAKU IPOTCKAHUS
peaknuii HOHHOTO oOMeHa (0Opa3oBaHWE OCaJKa, BBIJCICHHE Tra3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUTFOCTPUPYIOITUX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  peakmuii  (TOpEeHHe, peaKIuH
pasNioKeHUsI, COSAMHEHUS ), PaClIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C MMOMOIIBIO KAaYeCTBEHHBIX PEaKIIUMA
Ha MOHBI, pEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanasl M X coeTHHEHHS

OOmrast xapakrepucThka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC CTEIEHHU
okucnenus. CtpoeHue u (pU3NYECKUE CBOKWCTBA MPOCTHIX BEIIECTB — raJIOr¢HOB. XMMHYECKHUE CBOMCTBA Ha
npuMepe xyiopa (B3aMMOJICHCTBHE C METalllaMH, HeMeTajulaMu, Iesiodamu). XsopoBojaoposa. ComsHas
KHCIJIOTA, XMMHUYECKHME CBOWMCTBa, IOJydy€HUE, INpUMEHEeHHe. JlelicTBHE XJiopa M XJIOPOBOJOPOJAA Ha
OpraHu3M 4YenoBeka. BaxkHeillre XJI0puIbl U UX HAXOKIECHHUE B IPUPOJIE.

Obmas xapaktepuctuka sneMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHwe W (PU3UYECKHE CBOICTBAa MPOCTBIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHsie MOAU(UKAIIMKM KUCIOPOJa U Cepbl. XUMHUECKHE CBOWCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢busznueckue U XUMHYecKHe cBoiicTBa. OKCHUIBI cepbl KaK MPEACTaBUTENH KUCIOTHBIX OKCUAOB. CepHas
KHCTOTa, (U3MUeCKHUe U XUMUYEeCKHe CBoiicTBa (0OImIMe Kak TpPEeJACTaBUTENs Kiacca KHUCIOT H
cnenuduueckue). XMMUUIECKHE Peakiluu, JeKallie B OCHOBE MPOMBIIUICHHOTO CII0Cc00a MOTyuYeHusl CepHOU
kucnothl. [Ipumenenne cepHoit kucnoTel. Colli CEpHOM KUCIOTHI, KAYeCTBEHHAS peaKlusl Ha CyIb(ar-uoH.
Haxoxnenue ceppl M €€ COEIMHEHUH B MOpUpoJie. XHUMUUYECKOE 3arps3HEHUE OKpYXKarouehd cpeabl
COCIMHEHUSIMU  Cepbl (KUCIOTHBIC JIOKIW, 3arps3HEHHEe BO3AyXa U BOJOEMOB), CHOCOOBI €ro
MpeAOTBPALLIECHHUS.



OOmas xapakrepucTtrka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIEHH OKHUCJICHUSA. A3OT, paclpoCTpaHEHHE B MpHUpPOJAE, (PHU3HMUECKHE U XUMHUYECKHUE CBOMCTBA.
KpyroBopor asora B mpupojge. AMMHAK, ero (HU3NYECKHE U XUMHUYECKHE CBOMCTBA, MOJIY4YCHHUE H
npuMmeHerrne. Com aMMOHUS, WX (U3MYECKME M XMMHUYECKHE CBOWCTBA, NMpuUMeHeHHe. KadecTBeHHas
peakiusi Ha WOHBI aMMOHHS. A30THAs KHCIOTa, €€ TONy4YeHHe, (U3NYCCKHE M XUMHUYECKHE CBOHCTBA
(oOmme Kak mpeAcTaBUTENs Kiacca KUCIOT M cnenuduyeckue). Vcrmoib30BaHHE HUTPATOB U COJeH
aMMOHHSI B KAaueCTBE MHUHEPAIBHBIX ymoOpeHWi. XWMHUYECKOe 3arpsi3HEHUE OKPYKAMMEH Cpebl
COCIMHEHUSIMH a30Ta (KHUCJIOTHBIE IOXKIH, 3arpsi3HEHHE BO3ayXa, MOuYBbl U BojoémoB). Docdop,
aymoTponHble Mojupukanuu (ocdopa, duszndeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u
dochopHast kucioTa, (PpU3NUECKHE W XUMHUYECKHE CBOWCTBA, mosyueHue. Mcmosb3oBanue QocdaTtoB B
KaueCTBE MUHEPATBHBIX YI0OpEHUH.

Oo6mas xapakrtepuctuka 3eMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIIEpO/I, aJUIOTPOITHBIE MOJU(HKAIINN, PACTIPOCTPAHEHUE B TIPUPOJE, HU3NIECKUE H
XAUMUYecKne cBorcTBa. Ancopouus. KpyroBopoT yriepona B npupoae. OKcuapl yriaepona, ux Gu3ndecKue
U XUMHUYECKHE CBOWCTBA, JICHCTBUE Ha KHWBBIC OPraHU3MBI, TOJYYCHHE W TPUMEHEHHE. DKOJOTHYCCKUE
nmpoOsieMbl, CBs3aHHBIE C OKcuaoMm yriepoaa (IV), rumore3a TII00AIBHOTO TOTEIUICHUS KJIMMATa,
MApHUKOBBINA dPQEKT. YTOIbHAs KUCIOTA U €€ COJIM, NX (PU3NIECKUE M XUMHUECKHE CBOMCTBA, IOITydYeHUE H
npuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHaYaNbHBIC TIOHITHS 00 OPraHWMYECKUX BEMIECTBAX KaK O COSNMHEHHSX yriiepoaa (MeTaH, 9TaH,
ATHJICH, alleTHIICH, 3TaHOJ, TIIHIEPUH, YKCYCHAsE KUCIIOTa). [I[pupoIHbIe HCTOYHHUKH YTIIEBOIOPOIOB (YTOJIb,
MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MepepadoTku (OEH3MH), UX POJiIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJOTHMYECKHN BaXKHBIX BEIIECTBAX: KHUpaX, OeIKaX, yrJIeBOJax — M MX POJIA B )KU3HU YEITOBEKa.
MartepuanbHOE eJMHCTBO OPTaHHYECKUX W HEOPTaHHIECKUX COCTMHCHU.

Kpemuwnii, ero ¢u3uueckue M XMUMHYECKHE CBOWCTBA, MOJydeHHE W TpuMmeHeHue. CoeauHeHus
KpeMHHs B mipupoje. O6mue npeacrasinenus 00 okcuae kpemuus (1V) u kpemuueBoit kuciaore. CUITMKATHI,
UX HCIOJIb30BaHHWE B OBITY, B IPOMBIIUICHHOCTH. BakHeilne CTpoUTENbHbIE MaTepuajbl: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. [Ipo6iemMbl 6€301MacHOTO UCIIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B IIOBCETHEBHOM XU3HU.

Xumuueckuil IKcnepumenm:

u3yueHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHON KHUCIOTBI, TPOBEACHUE
KaueCTBEHHBIX PeaKlUii Ha XJIOPHUI-UOHBI U HAOIIOJICHHE MMPU3HAKOB MX MPOTEKAHHUs, OMbIThI, OTPAKAIOIINE
¢busznueckue M XUMHYECKHE CBOWCTBA TajOre€HOB U HX COEJMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), O3HAKOMJIEHHE C OOpa3lamMu XJOpHUIOB (TaJIOT€HHUJIOB), O3HAKOMJICHHE C O0Opa3lamu
ceppl U €€ COeAMHEHUAMHU (BO3MOXKHO UCIOJIb30BAaHUE BHAEOMATEpUANIOB), HaOIOJIEHUE Ipoliecca
oOyrnuBaHUs caxapa MOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHOM KHUCIOTHI, HU3y4E€HUE XHUMHUYECKUX
CBOMCTB pa30aBIIEHHOM CEpHON KHUCIOTHL, IMPOBEICHUE KAYECTBEHHON peakiuu Ha CyibhaT-uOH H
HaOo/IeHNe MpU3HaKa e€ MPOTEeKaHUs, 0O3HAKOMJIEHHE ¢ (PM3UYECKUMU CBOMCTBaMHU a3oTa, Gocdopa u ux
coeMHEHUN (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEpUAIOB), oOOpa3lamMu a30THBIX U (PochOpHBIX
ynoOpeHuii, mnoiydeHwe, cOOUpaHHUEe, pACIO3HABAHME M M3y4eHHE CBOICTB aMMHUaKa, MPOBEICHHE
KaueCTBEHHBIX peakiuii Ha HOH aMMOHUs U ¢ocdar-uOH U UIyYyeHUE MPU3HAKOB HX MPOTEKAHUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUANIOB), H3yYCHHE MOJele KpHUCTAUIMYECKUX pemeTok anmasza, rpaduta, dysiepeHa,
03HAKOMJIEHHE C MPOIIECCOM aJCOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTAa3a, MOMy4YeHne, coOMpaHne, paclo3HaBaHue U U3y4eHHe CBOICTB YIJIEKHCIIOTO rasa, MpoBeIeHue
KaueCTBEHHBIX peakuuid Ha KapOOHAT M CHJIMKAT-HOHBI W H3y4CHHE TMPU3HAKOB HX MPOTEKAHUS,
03HAKOMJICHHE C TPOAYKIUEH CHUIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE JKCIEPUMEHTANbHBIX 3a7ay I10
TeMe «BakHelIne HeMeTaulbl U UX COSAMHEHUS.

MeTtanjibl 1 UX COeTMHEHHS

OOmiasi XapakTepuCTUKa XUMHYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAHWU WX TOJOXKEHUS B
[Tepuoguueckoii cucteme xumudeckux snemMeHToB JI. M. MenneneeBa u crpoeHuss aromoB. CTpoeHwme
MeTaJIoB. MeTtannndeckas CBs3b M METaJUIMYeCcKasl KPUCTAJUIMUECKasl PemETKa. DIEKTPOXUMHUSCKUN DT
HampsoKeHud metauioB. dusnueckue M XUMUYECKHE CBOMCTBA MeTaiuioB. OOmmue crnocoObl MOTydeHus



MeTtauioB. [ToHSATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBhl (CTalb,
YYT'YH, JIOPATIOMHHUAN, OPOH32a) U UX IPUMEHEHHE B OBITY ¥ IIPOMBIIIIJICHHOCTH.

[Ilenounsle MeTajuibl: MoJoKeHHEe B llepuommyeckoi cucreMe XUMHYECKUX 3ieMeHToB [ H.
MenneneeBa, CTpOEHHME MX aTOMOB, Haxo)KJeHUE B Ipupoje. PU3NYecKUe U XUMHUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIIbl U TUAPOKCUBI HATpUs U Kanud. IIpruMeHeHune 1menoyHblX METaIOB U
HX COCMHECHUM.

[[lesiouyHO3EMENBHBIE METAUIBl MarHuid M KalbLMil: MoJjiokeHue B Ilepuoaumueckoil cucreme
xuMuueckux 3emeHToB J1. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HAXOXKJICHUE B npupoae. Ousznyeckue u
XMMHMUYECKHE CBOMCTBA MarHus U KanblMs. BakHeliue coelMHEHUs Kalblus (OKCUI, THJIPOKCUI, COJIH).
JXK€ctkocTh BOIBI M CIIOCOOBI €€ YCTpaHEeHHSI.

AmomMuHuii: nonoxenue B Ilepuonmueckoit cucreMe xumuueckux snemeHToB . M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKJCHUE B pupoae. Pu3nveckne U XUMHUUECKUE CBOMCTBA aTIOMHHUSA. AMGPOTEpHBIE
CBOMCTBa OKCHJAa U THAPOKCH/IA ATIOMUHHUSL.

Kenezo: momoxenue B Ilepmommueckoit cucrteme xumuyeckux snemeHToB JI. M. Menpeneesa,
CTpOEHHE aToMa, HaxoxjaeHue B mnpupoae. dusnueckue M XuMUUeckue cBoiicTBa xene3a. OKcuupl,
ruapokcuabl v conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o0pa3llaMM METauIoB M CIUIaBOB, MX (PM3MUYECKUMHU CBOICTBaMH, H3Yy4€HHE
pe3ynbTaTOB KOPPO3WM METAIOB (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPUATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSl OKCHJA KaJlbLMig M HATpus C BOJOW (BO3MOXHO HCIOJIb30BAaHUE BHUJEOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKOM BOJIBI, ITpOLIecca TOPEHHUS Keje3a B KUCIOPoie (BO3MOMXKHO UCIIOJIb30BaHNE
BUJIEOMATEpUANIOB), TPU3HAKOB MPOTEKAHMsS] KAuyeCTBEHHBIX pEaKIUil Ha WOHBI: MAarHus, KaJbLus,
amoMuHus, 1uHKa, cxkeneza (I1) u xemesa (lIl), memu (Il), HaOmogeHwe u omnucaHuWe MPOLIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMM HATpUs, KaJIKs U KaJablus (BOZMOKHO HMCIIOJIb30BaHHE BUEOMATEPUAsOB),
uccienoBanue am@pOTEpHBIX CBOICTB THUIPOKCHIA ANMIOMUHUS U THAPOKCHAA IIMHKA, peElIeHue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U X COTUHEHUS.

XuMHUSA U OKPYKaKIIAas cpena

BemectBa u Marepuansl B NOBCEAHEBHOM KM3HU YeJIOBEKa. be3omacHOe MCNOJb30BaHUE BEUIECTB U
XMUMHUYECKUX peakuuii B ObITy. [lepBas moMOIIb MPH XMMHUYECKUX 0KOTaxX U OTPABICHUSX.

XUMHYeCcKoe 3arpsa3HEeHHE OKpYyKarollel cpeabl (IpeaesibHas JA0MycTUMas KOHUEHTpPAlKs BEIIeCTB,
nanee — [1/1K). Pons XuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUalbl).

Meostcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHbIX CBS3€M NpU M3YYEHHM XUMHHU B 9 Kiacce OCYHIECTBISIETCA 4epes
HCIO0JIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUH, SBISIFOIIUXCS CHUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHA: HAYYHBIN (DakT, rumoresa, 3aKOH, TEOPHS, aHAIU3, CUHTES,
KiaccuuKanusi, NEepPUOAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOAECTUPOBAaHUE, H3MEPEHHE, MOJIeNb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUaIbl.

®u3nka: marepus, atoM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, IEKTPUUECKUN 3apsij, TPOBOJAHUKH, TOTYIPOBOIHUKH, TUIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
TeJN0, 00BEM, arperaTHOe COCTOSIHHE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs PEIIETKA,
CIUIaBbl, (PM3UYECKHE BEITUYHMHBI, €IUHHIIBI M3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3JBI,
Connue.

buonorus:  ¢dortocuHTe3, IpIxaHue, Ouocdepa, OSKOCHCTEMa, MHHEpalbHble  YHOOpeHHs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbl, TOPHBIE TOPO/Ibl, MOJIE3HBIE UCKOTIAEMbIE, TOTIUBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA INPOI'PAMMBLI 10 XMMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHS MPOTPAMMbl OCHOBHOTO 0OIIEero oOpa3oBaHUsS JAOCTUTAIOTCS B
X0Je OOy4YeHHs] XUMHH B EIUHCTBE Yy4eOHOW W BOCIHTATEIHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAIUITMOHHBIMH POCCUUCKUMU COITUOKYIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMH, MPUHSATHIMU
B 001IeCTBE MTPaBHJIaMH U HOPMaMH MTOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaAMOTIO3HAHHUS, CAMOPa3BUTHS
U COLIMATIM3alUU 00yJaronIuXcs.

JIMYHOCTHBIE pE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOMU
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMM U PACIIMPEHUE OMBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
4acTHu:

1) naTpuoTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEIHIO,
MOHUMAaHMs 3HAYCHHUS XMUMHYECKOWM HAyKM B J>KM3HU COBPEMEHHOTO OOIIECTBa, CIMOCOOHOCTH BIAJIETh
JOCTOBEpHON MHGPOPMAIIME O TIEPEIOBBIX JOCTIKEHHUSIX U OTKPBITUSIX MHUPOBON M OTEYECTBEHHOW XWMMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHUS:

MPEACTABJICHUS O COIMAJIBHBIX HOPMaxX W TMPaBWIAX MEKIWYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-HCCIICIOBATENHCKON, TBOPUECKOM
U IpyruX BUJAX JIEATETbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOU ACSITEIIBHOCTH MPH BHITIOJTHCHUH
y4eOHBIX, TIO3HABATENIBHBIX 3a]a4, BBHIMIOJHEHUH XUMHUYECKHX OKCIEPUMEHTOB, CO3JaHUU Yy4eOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCEe 3TOM y4eOHOU JesITeNbHOCTH,
TOTOBHOCTH OIIGHMBAaTh CBOE MOBEJICHWE W TIOCTYNKHA CBOUX TOBApHINEH C TIO3WIMHM HPABCTBEHHBIX W
MIPaBOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEHIECTBE M XUMHYECKOM pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKHd U COCTABJISIOUIME OCHOBY JJISi TOHMUMAaHMS CYIIHOCTH Hay4yHOM
KapTUHBl MUpA, TMPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX
YeJ0BeKa ¢ MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

M03HABaTEIbHbIE MOTHUBBI, HAIIPABJIEHHbIE HA TOJYYEHHE HOBBIX 3HAHUI 10 XUMUHU, HEOOXOIUMBIE
uis  0oO0bscHeHUsT HaOJIIOAaeMbIX MIPOLIECCOB U SIBJICHWM, MO3HABaTeNIbHOM, WH(GOPMALMOHHON H
YUTATEIbCKON KYyJAbTYphl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITENIbHON paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHUUECKUMHU CPEeICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0 U TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHOM U HCCIEAOBATEIbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHILIEM;

4) popMuUpPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IEHHOCTU J>KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3I0pPOBBIM 00pa3 >KWM3HU, OCO3HAHWE TMOCIEACTBUNH W HENPUATHE BPEAHBIX HpHUBBIYEK (YHOTpeOieHus
aJIKOTOJIsI, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH COOIIOJICHHUS TIPAaBHII O€30MaCHOCTH MPHU OOpaIeHUH ¢
XMMHYECKUMHU BEIIECTBAMU B OBITY U peanbHOMN KU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpEC K MPaKTHYECKOMY U3ydeHHUIo Mpodeccii U TpyAa pa3lIuyHOrO pojJa, YBaKEHUE K TPYAY H
pe3ynbTaTaM TPYIAOBOH AESATENbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHUsI MPEIMETHBIX 3HAHWH IO
XMUMHH, OCO3HAaHHBIA BHIOOP WHIUBUAYAIBHONW TpPAaeKTOPUHM TPOJOIDKEHUS 0oO0Opa3oBaHUS C  y4ETOM
JTUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEITHOM
npodecCHOHANBHON JEesITeNbHOCTH U Pa3BUTHUS HEOOXOIMMBIX yYMEHUH, TOTOBHOCTH aJalNTHPOBAThCS B
npoeccuoHaIbHOI Cpesie;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTUYECKHU I1eJIeco00pa3Hoe OTHOLIEHHE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIIECTBOBaHMS, IMOHMMAaHHE IIEHHOCTH 3JI0pOBOTO M 0Oe3omacHoro obpa3a >KH3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHHS



npaBui1 0€30MaCHOTO MOBEICHHS TPU padoTe C BELIECTBAMHU, a TAK)KE B CUTYaLUAX, YIPOXKAIOLINX 37I0POBBIO
M YKU3HMU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, TOJy4aeMble MPH W3YYCHUH XUMHH, JUIsI PEIISHUs 3ajad,
CBA3AHHBIX C OKpPYXKaloLleld IPUPOJHOM CpENOW, U IOBBILIEHUS YPOBHSI JKOJOTMYECKOW KYJIBTYpHI,
0CO3HAHMA TI00ATLHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM U MyTel MX pPEeIIeHUs! MOCPEJACTBOM METOJIOB
XUMHH,  OKOJIOTMYECKOTO  MBILUICHUS, YMEHHS  PYKOBOJCTBOBAaTbCS KM B  I[O3HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe mMeTanpeIMeTHBIX pe3yIbTaTOB BBIICIAIOT 3HAYUMBbIC U (DOPMHUPOBAHUS MUPOBO33PEHHUS
oOmieHay4YHble TOHATHUS (3aKOH, TEOpHSs, MPUHIMII, THIIOTE3a, (PAKT, CUCTEMa, MPOIECcC, IKCIEPUMEHT H
Jpyroe.), KOTOpbl€ UCHOJb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX IpeIMETax U MO3BOJIAIOT Ha OCHOBE
3HaHUH W3 ATHX MPEeIMETOB (OPMHUPOBATH TPEICTABICHUE O IEJIOCTHOM HAaydHOW KapTUHE MHUpa, H
YHUBEpCaJbHbIE Yy4YeOHbIE JCHCTBUA (IIO3HABATEJIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPHIE
obecrieunBaroT (POopMHpPOBaHHE TOTOBHOCTM K CAMOCTOSITEIbBHOMY IUIAHHPOBAHMIO U OCYIIECTBIIEHHUIO
y4eOHOM 1€ TEIbHOCTH.

Ilo3naBaTenbHbIC yHHBepPcalbHbIE YueOHbIE JeliCTBUSA

ba3oBrble Jornyeckue 1eCTBHSA:

YMEHHS UCIOJb30BaTh MPUEMBI JJOTHUYECKOTO MBIIIEHUS MMPU OCBOCHUH 3HAHMUI: PACKPBIBATH CMBICI
XUMUYECKUX TIOHATHH (BBIICTATH WX XapaKTEpHbIE NMPHU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTHUMH
TIOHSATUSMH ), UCTIOJIH30BATh MOHATHSA JIJIsI OOBSICHEHUSI OTJENBHBIX (DAaKTOB M SIBICHUH, BEIOMPATH OCHOBAHUS
W KpUTEPUU I KIacCUPUKAIUKM XUMHUYECKUX BEIIECTB W XUMHYECKHUX pEaKlUi, yCTaHaBIWBAThH
MIPUYMHHO-CIIEACTBEHHbIE CBSA3M MEXJAy OOBEKTaMU MW3Y4YEHHUS, CTPOUTH JIOTUYECKHE PaCCYXACHUS
(MHIYKTUBHBIE, TETYKTUBHBIE, TIO AaHAJIOTHUH ), JICJIaTh BHIBOJIBI U 3AKITIOUCHUS;

yMEHHE TIPUMEHSATh B TMPOIECCe TIO3HAHMWS TOHATUS (MPEIMETHhIE W  METamlpeIMETHHIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIEH, HCIOIb3yEMbIE B XUMHUH, TIPEOOPa30BbIBATh MIMPOKO MPUMEHSEMBIC B
XUMHH MOJICNIbHBIE TNPEACTAaBICHUS — XUMHUYECKHI 3HaK (CMMBOJI 3JIEMEHTA), XUMHuYeckas (opmyrna u
ypaBHEHHE XUMHUYECKOM peakiuu — MpH pElIeHUH YyueOHO-TI03HABATEIbHBIX 3aJad, C Y4ETOM ATHUX
MOJIENBHBIX MPEACTABICHUI BBISBIATh U XapaKTepU30BaTh CYHIECTBEHHbIE MPU3HAKN U3Y4aeMbIX OOBEKTOB
— XMMHMYECKHX BEIIECTB M XHMHUYECKUX pEeaKIUil, BBISBISATH OONIME 3aKOHOMEPHOCTH, MPUUYHUHHO-
CJIE/ICTBEHHBIE CBSI3M U MPOTHBOPEYMS B U3y4aEMBbIX MTPOLECCAX U SABJICHUSIX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHUE HCHOJIb30BaTh IIOCTABIECHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUA, a TaKXKeE B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

npuoOpeTeHue OmbiTa MO IUIAHUPOBAHUIO, OPraHu3allid M MPOBEIACHHUIO  YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJI0M MpoIlecca, CAMOCTOSTENIBHO IPOrHO3UPOBATh €ro pe3yibTar,
dbopmynupoBath 00001IEHUS U BBIBOJBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAaHUS, COCTABISATh
OTUéT O IMpoJeNaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIUIO PA3IUYHBIX BUIOB U (GOpM
MIPEJICTABJICHHSI, MOJYy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJSIpHAs JIUTEpaTypa XUMUYECKOTO
COJIep’KaHus, CIpaBOYHBIE MOcoOusi, pecypchl VMHTepHETa), KPUTUUYECKH OIICHMBATh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE MPUMEHATh pPa3IuyHble METOJbl M 3alpochl MpPH IMOUCKE U oTOOpe HHPOpMALUH H
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX [UIsl BBITIOJHEHHS Y4YEOHBIX M TO3HABATENbHBIX 33134
ompenenéHHOT0  TUMa, MNpPHOOpeTeHue OmbiTa B  00JACTM  UCHOJB30BAaHUS  MH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIaICHUE KYJIbTYPO aKTUBHOTO MCHOJIb30BAaHUS PA3IMYHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSTENIbHO BBIOMpATh ONTUMAIbHYO (QopMy TMpeAcTaBieHUs UHPOpPMALMU U
WJUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOKHBIMH CXeMaMU, AuarpaMMaMu, IpyruMu Gpopmamu rpaguku u
WX KOMOWHAIUSAMU;

YMEHHE HUCTOJIb30BaTh U aHAIM3UPOBATH B Mpollecce y4eOHON M MCCIeN0BATENbCKON IESATeThbHOCTH
MHGOPMALIUIO O BJIUSHUHM TPOMBIIIEHHOCTH, CEIhCKOTO XO3siCTBA U TPAHCIOPTAa HA COCTOSIHHE
OKpY’KaroLel NPUPOIHON CPEBI.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:



YMEHUS 33/1aBaTh BOIPOCH! (B XOJ€ Auajora u (Win) TUCKYCCHH) O CYIIECTBY OOCYXKIaeMOW TEMBI,
(bopMynHUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTEIIBHO BBITIOTHEHUS MPEITI0KESHHOM 3a1a4u;

YMEHHSI TPEICTABIATH IOJIYYEHHbIE PE3YJIbTaThl I103HABATEIBHOW JIEATEIBHOCTH B YCTHBIX H
IIUCBMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0 PE3yIbTaTOB BbBIIOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(JtabopaTopHOTO OTBITA, TAOOPATOPHOM PAOOTHI 1O MUCCIEAOBAHUIO CBOMCTB BEIIECTB, y4COHOTO MTPOCKTA);

yMEHHUS Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOH IO3HABaTEIbHOH U
MCCIIEIOBATENILCKOM JIEATETPHOCTH TNpPH PEIICHHH BO3HUKAIONIMX NpOoOJeM Ha OCHOBE Yydéra OOmmMX
MHTEPECOB U COTIACOBAHUS MO3UIMIN (00CYKICHUS, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPANHAIIHS
COBMECTHBIX JIEMCTBUIL, ONIpEIesIEHnEe KPUTEPUEB M0 OLICHKE KaUe€CTBA BBIIIOJHEHHON padOThI U JpYTHUe).

PeryasiTuBHbIe YHMBepcaJbHbIe YUeOHbIe JeliCTBUS:

YMEHHE CaMOCTOSTENbHO OIpPEAEsATh LEIU  JESATENIbHOCTH, IUIAaHUPOBaTh, OCYILLECTBIIATH,
KOHTPOJMPOBaTh U IpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITEIBHOCTb, BbIOMpaTh Hauboiee
a¢hdexTuBHBIE CMOCOOBI pelIeHus] YUeOHBIX M TO3HABATEIBHBIX 334, CAMOCTOSITEIbHO COCTAaBJISATh WIU
KOPPEKTUPOBATh MPEUIOKEHHBIA AJITOPUTM JEHCTBUN NPHU BBITOJHEHUM 3aJaHUM C YYETOM IOIY4EHUS
HOBBIX 3HaHHUI 00 M3y4aeMbIX 0ObEKTaX — BELIECTBaX M PEAKIMIX, OLIEHUBATH COOTBETCTBHE MOJYyYEHHOTO
pe3ynbTaTa 3asBJICHHOM II€JIM, YMEHHE HCIO0JIb30BaTh W AaHAJIU3UPOBATH KOHTEKCTHI, NpeiJlaracMble B
YCIOBHHM 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJIEp>KaHUs, YCTAaHOBJIEHHOTO
naHHOUM (enmepasibHOM pabodveil mporpamMMoil, BBIIETSAIOT: OCBOECHHBIE OOYYArOIIMMUCS HAyIHBIC 3HAHMS,
YMEHHS U CIOCOOBI NEHCTBUH, cienuuueckue Uisi IpeaIMEeTHOW 00JacTH «XUMHUSD, BUIBI EATEIbHOCTU
[0 TIOJYYEHUI0 HOBOTO 3HAHHUS, €r0 MHTEpHpeTaluy, NpeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUX.

K xonity oOyuenuss B 8 kJjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJIEKYJa, XMMHYECKHH 3JIEMEHT, MPOCTOe
BEIIECTBO, CJOYKHOE BEIECTBO, CMeCh (OJHOpPOJIHAS W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENbHAs
aTOMHas M MOJIEKYJIsSpHasi Macca, KOJIMYECTBO BEIEeCTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJIs
XMMHYECKOTO DJJIEMEHTa B COCIUHEHHMM, MOJIIPHBIA OO0BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIATENILHOCTD, CTENIEHh OKHCIEHUS, XUMHUUYECKasi peakius, KiIaccuPuKaius peakiuil: peakuuu
COCJIMHEHUS, PEaKI[MU Pa3JIOKEHUS, PEaKIMH 3aMEILIEHUsl, Peakuu OOMEHa, 3K30- U HHAOTEPMHUYECKHE
peakiuu, TermioBor APPEeKT peakluu, PO aToMma, MEKTPOHHBINA CIION aroma, aToMHasi OpOuTab, pagnyc
aToMa, XUMHUYECKas CBA3b, MOJISIpHAS M HETIOJIsIpHasl KOBaJICHTHAs CBA3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBop, MaccoBas A0JIs BellecTBa (MPOIeHTHAs KOHIIEHTPAlKsl) B PACTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH M MPUMEHSTh 3TU MOHATHUS MPU ONMHCAHUU
BEIIECTB U UX MPEBpAaIllCHUN;

HCIO0JIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHUS (OPMyN BEIIECTB U YPAaBHEHUN XUMHUYECKHX
peaxkuui;

OTIPEIEINATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIEHb OKUCICHUS JIEMEHTOB B
OMHAPHBIX COCNMHEHUSX, MPUHAIEKHOCTh BEIIECTB K OMpPEIEIEHHOMY KJIacCy COeIMHEHU 1o dopMmynam,
BH/JI XUMUYECKOU CBsI3U (KOBaJIGHTHAsI K MOHHAs) B HEOPTaHUUECKUX COCAMHECHUSIX;

packpbiBath cmbicn [lepuomumueckoro 3akona J[. M. MenneneeBa: OeMOHCTPUPOBATH IMOHUMaHHE
MIEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHMX DJJIEMEHTOB OT MX IoyokeHus B Ilepmonndeckoit
CHUCTEME, 3aKOHOB COXPAHEHHUSI MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHS,
3aKOHa ABOTaJpo;

OTHCHIBATh M XapaKTepu3oBaTh TaOnuuyHyto ¢opmy [lepmoanyueckoil cuCTEMBl XMMHUYECKUX DSJIEMEHTOB:
pasnuyath MOHATHS «rJiaBHas moarpymnmna (A-rpymnma)» u «mobouyHas nonarpymma (b-rpynma)», mansie u
OoJbIIMEe TEPHOABI, COOTHOCUTh 0003HaueHMs, KOTOpble UMetoTcss B Tabnuie «lleprnoauueckas cucrema
xuMuueckux aeMeHTtoB J[. M. MenneneeBa» ¢ 4YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMUMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsija sijpa, oOIllee YHUCIO 3JIEKTPOHOB M paclpelielieHue uX IO
AJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMUECKHe BEIECTBa, XUMUYECKHUE PEaKLnu (110 YUCITY U
COCTaBy y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, 10 TEINIOBOMY 3P DEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAAs
OTHMCaHKE TPUMEPAMU MOJIEKYIISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;
IIPOTrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT HX KadeCTBEHHOI'O COCTaBa, BO3MOYKHOCTHU
MPOTEKaHHUSI XUMUYECKUX MTPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSAX;
BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO
arieMeHTa 1Mo (GOopMylsie COCIUMHEHHUS, MAacCOBYIO OO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHHIO XUMHYECKOW PEaKLny;
MIPUMEHSTH OCHOBHBIE OTIEPALINU MBICIUTEILHON JAEATEIIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHKE, 0000IIeHHE,
CUCTEMAaTH3alMIo, KIacCu(UKalLMIO, BBISIBIEHUE IPUYNHHO--CJIEICTBEHHBIX CBSI3€H — /ISl U3yUEHUS CBOICTB
BEIECTB M XUMHUYECKHX PEAKLMH, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS — HAOJIOJIEHUE, U3MEPEHUE,
MOJIEIUPOBAHNUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICICHHBIN);
ClIeI0BaTh IpPaBUJIaM IIOJb30BAaHUS XUMMUYECKON NOCYIOH U J1ab0paTopHbIM OOOpYIOBAaHUEM, a TAKKE
MpaBuiIaM OOpallleHusl ¢ BELIECTBAaMH B COOTBETCTBMM C MHCTPYKLHSMHU IO BBITIOJHEHHMIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB MO TOJYyYEHUI0O W COOMPAHHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KUCIOpPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPECIEHHON MaccOBOM J0yiel pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH U
MIPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
MHIUKATOPOB (JJakMyc, (heHoIpTaraerH, METUIOPaHK U IpYTrHe).

K xonuy oOyueHuss B 9 kJiacce mpeaMeTHbIE Pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTPa’KaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:
PaCKpBIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHITHH: XUMUYIECKUH DJIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH,
aHUOH, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPUIATENLHOCTb, CTEIEHb
OKHCIICHHSI, XHMUYECKasl PeaKIus, XAMHUECKasl CBsI3b, TEIUIOBOU dPPEKT peaKkinu, MOJIb, MOJISIPHBIH 00BEM,
pacTBOp, DIEKTPOJUTHI, HEIIEKTPOIUTHI, IIEKTPOJIUTHYECKAs] NUCCOIMALMS, PEAKIM HOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHe, OOpaTUMble U HEOOpaTUMbIe peaKluu, OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIEC PEAKI[UU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHUE, AJNIOTPOIIHUS,
aM(pOTepHOCTh, XUMHUYECKasl CBsA3b (KOBaJIEHTHAsl, MOHHAs, MeTa/lIn4yecKas), KpUcTajsinyeckas pemérka,
KOppO3Us METAJUIOB, CIUIAaBbl, CKOPOCTh XMMHYECKON peaklMH, MpelelbHO IOMYyCTHMasl KOHIICHTpAIs
IIJIK BemecTBa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH M MPUMEHSTh 3TU MOHATHUS PU ONMHCAHUU
BEIIECTB U MX MPEBPALLICHUN;
HCIO0JIb30BATh XUMUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHUS (OPMYJ BEIIECTB U YPAaBHEHUN XUMHUYECKHX
peaKIuii;
OTPEENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XMMHUYECKHUX JJIEMEHTOB B COEIUHEHMSIX Pa3IM4YHOIO
COCTaBa, MPUHAICKHOCTh BELIECTB K ONpeAeNéHHOMY KIAcCy COeIuHeHuil 1o ¢dopMynaM, BHJ
XMUMHUYECKOHN CBs3M (KOBaJCHTHAsI, NOHHAS, METAUIMYECKAs) B HEOPraHUYECKUX COCTUHEHUSX, 3apsi HOHA
0 XUMHYECKON (opmylne, Xapakrep cpeibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCTUHEHHM, THII
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBRA;
packpsiBath cmbich [lepuonuueckoro 3akona J[. M. MenneneeBa u J1IeMOHCTPUPOBATH €ro MOHHUMAHHE:
OTHCHIBATh M XapakTepu3oBaTh TaOnmuuHyo (opmy llepuoanueckoit cucTeMbl XUMHYECKHUX 3JIE€MEHTOB:
pasnuyarh MOHATHS «riiaBHas noarpymnmna (A-rpymnma)» u «mobouyHas noxarpymmna (b-rpynma)», mansie u
OoJbIIME TEPHOJbl, COOTHOCHUTH OOO3HAYEHMs, KOTOpble HMMEIOTCS B TMEPUOAWYECKON Tabmuie, ¢
YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB W 3apsia sijapa, oOruiee
YHCIIO 3JEKTPOHOB M PACHpENeNeHHE UX IO 3JIEKTPOHHBIM CIOSIM), OOBSICHATH OOIIMe 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB JIEMEHTOB M MX COEJAMHEHHMH B Ipejenax MaibIX NMEepHOJO0B M IJIaBHBIX MOATPYII C
y4€TOM CTPOEHUS X aTOMOB;
KJIacCu(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHEe BELIECTBA, XUMUUECKUE PEAKLUH (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIIMU BELIECTB, M0 TEMIOBOMY 3P (HEKTY, 10 U3MEHEHHIO CTETIeHEel OKUCIeHUs
XUMUYECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIIMEe M cHenuduYeckue XUMHUYECKHe CBOMCTBAa MPOCTBIX M CIOMXKHBIX
BEIIECTB, MOATBEP)KIasi ONMCAaHUE MPHUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIIHii;



COCTaBJISATh YPABHEHMSI D3JIEKTPOJIUTHUUECKON [UCCOLMALMU KHUCIIOT, LIEN0Ye U COJIed, MOJNHbIE HU
COKpaII€HHBIE YpaBHEHHMS pPEaKUWid HMOHHOTO OOMEHAa, YpaBHEHUS pEaKIHid, IMOATBEPKIAIOIINX
CYLIECTBOBaHHE FEHETHUUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMYHbBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCIMTEIBbHO-BOCCTAHOBUTENBHBIX pEaKUUN IOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OalaHCca ATUX PEaKIHi;

IIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHUS, BO3MOYKHOCTH IPOTEKaHUs
XMMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO Macchl BELIECTB, MACCOBYIO JIOJII0 XMMHUYECKOIO
3NeMeHTa 1o (GopMyne COEAMHEHMS, MACCOBYIO JIOJIO BELIECTBA B PAacTBOPE, HMPOBOAUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKON peaKIuy;

coOIoaTh TpaBHWiIa IIOJIB30BAHUS XUMHUECKOI MOCynoi M jabopaTopHBIM 00OpYIOBAaHHEM, a TaKXKe
IpaBujia OOpalIeHUs] C BEUIECTBAMM B COOTBETCTBUU C MHCTPYKLUHSMU IO BBINOJIHEHHIO J1AOOPAaTOPHBIX
XMMHMUYECKUX OTBITOB IO MOJIYYEHHUIO U COOMpaHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOro ra3a);
MIPOBOJUTh PEAKIMH, MOATBEP)KIAIOIINE KAa4eCTBEHHBII COCTaB pAa3IMYHBIX BEIIECTB: pACMO3HABATh
OTBITHBIM ITyTEM XJIOpUI-, OpOMHUJ-, HOAUI-, KapOOoHAT-, docdar-, CUIMKAT-, CylIb(ar-, THIAPOKCHUI-UOHBI,
KAaTHOHBI aMMOHUS M MIOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
BEIIECTB;

MIPUMEHSTh OCHOBHBIE OTI€paIli MBICIUTENbHOMN AEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 0000111eHue,
CUCTEMAaTH3alllIo, BbBISBIEHUE NPUUYMHHO-CIEACTBEHHBIX CBSI3€M — /I M3y4eHHs] CBOWCTB BEUIECTB U
XUMHYECKUX peaKklud, eCTeCTBEHHO-HAayyHble METOJbl TMO3HaHWS — HaONIoJeHue, U3MEepeHue,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoaudecTBo 4acoB

Ne HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMbl KOHTPOJIbHbIE IpakTHuecKHe JJieKTpoHHbIE (HHppoBLIE)
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI

Pa3nea 1. [lepBoHayajibHble XUHMHYECKHE MIOHATHS

11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bubmmoreka [{OK
MPaKTHYECKOH JIESITeTbHOCTH YeJI0BEKa https://m.edsoo0.ru/7f41837c

1.2 | BemecTBa M XUMHUYECKHE PEAKIIHU 15 1

Hroro mo pazneny 20

Paspnen 2. BaxHeiluue npeacTaBuTe/ M HEOPraHMYeCKUX BeLIeCTB

2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 ﬁtﬁ?ﬁ/ﬁﬁsiﬂﬁ/? £41837¢

2.2 Bonopona.ITonsTie o KUCIOTax U COMAX 8 1 ﬁggg?/%zzzi(.)rﬁﬂ f41837¢

2.3 Bopna. PactBopsl. [TonsiTie 06 ocHOBaHUSAX 5 1 1

2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSIMHEHUIN 11 1 1 Bubmaorexa LIOK

https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Pasznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckunx 3jemMeHToB [I. U. MenneneeBa. CTtpoenne aroMoB. XMMUYECKAS CBSA3b.

OKHCINTENHLHO-BOCCTAHOBHTEIbHBIE pPeaKIuu

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema

bubmuoreka [JOK

3.1 xuMuueckux snemeHnToB J[. . Menpaene-eBa. 7 https://m.edso0.ru/7f41837¢
Crpoenue aToma

32 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 bubmuoreka [JOK
BOCCTaHOBMTEJIbHbIE PEAKIIHU https://m.edsoo.ru/7f41837c

Hroro mo pasnery 15 Eﬁgﬁﬁiﬁiﬂﬁﬂmsm

PeszepBHoe Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
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9 KJIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne ni/m HaumeHoBaHue pa3/ejioB U TeM NPOrPaMMBbI Beero Kontpoubn | [IpakTHyeck 06PA30BATETBHBIC PECYPChI
ble paboTbl | Me padoThl
Pa3nea 1. BemecTBo U XMHuyecKkue peakuun
11 [ToBTOpenue u yrinybaeHue 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca 5) 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX peakluit 4
1.3 DneKTpoaUTHYECKas Juccoruanus. XMMUYECKUE peakliii B pacTBOpax 8 1 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazgen 2. Hemera/uibl U MX cOeIMHEHU S
21 OO6mrast xapakTepucTuka XuMudeckux nemMeHToB VIIA-rpymmsr. 4 1 bubnuorexa [JOK
["ajioreHsI https://m.edsoo.ru/7f41a636
29 0"6111351 XapakTepHUCTHKa XUMU4eckux aneMeHToB VIA-rpynnsl. Cepa u 6
e€ COeTMHEeHU S
23 OO6mrast XxapakTepUCTHKAa XUMHUYECKHUX AIeMeHTOB VA-Tpynmbl. A30T, 7 1 bubmuorexa [JOK
bochop u uX coeTUHEHHUS https://m.edsoo.ru/7f41a636
524 OO6mrast XxapakTepUCTHKAa XUMUYECKUX MeMEeHTOB |V A-rpymiibl. 8 1 5 bubmuorexa [JOK
VYraepoa U KpeMHHI U UX COSAMHEHUS https://m.edso0.ru/7f41a636
Hroro no pazaeny 25
Pa3gen 3. Merajliibl M1 UX COeTUHEHUS
. bubnuoreka [JOK
3.1 Ob1mpe CBOHCTBA METAILIOR 4 https://m.edscﬁ).ru/7f41a636
3.2 Baxxseme MeTaJUIbl 1 UX COSIUHEHUS 16 1 2
Htoro mno pazneny 20
Pasnen 4. Xumus n oKpykauas cpeaa
4.1 BemectBa 1 MmaTepuabl B )KM3HU YEJIOBEKa 3
Wroro no pazgeny 3
PesepBHOE Bpems 3 bubmmotexa [IOK
https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
K
Ne QIMHCETDO 14L0b Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Konrtpousn | IlpakTHyeck
n/n Bcero H3yuyeHusi K oOpa3oBaTe/ibHbIE pecypchl
ble padoThl | Me padoThl
1 [Ipenmer xumuu. Posib XuMuu B KU3HU YesioBeka. Temna u 1 04.09.2023 bubmmoreka [{OK
BEIL[ECTBA o https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAX MO3HAHKS B XUMHH 1 04.09.2023
[IpaxTueckas padorta Ne 1 «IIpaBuna paboTsl B 1abopaTopuu U bubnnorexa [JOK
3 . 1 11.09.2023 .
npu€MbI 00paIIeHUS ¢ JIA0OPATOPHBIM 000PYJIOBAHHEMY https://m.edsoo.ru/ff0d23dc
. bubnuorexa [JOK
4 UYucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMeceit 1 11.09.2023 https://m.edsoo.ru/ff0d26ca
[IpaxTnueckas pabota Ne 2 «Pa3nenenue cmeceil (Ha mpuMepe bubnuoreka [IOK
5 . 1 18.09.2023 .
OYKCTKHU IMOBAPSHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYJIbI 1 18.09.2023 https://m.edsoo.ru/ffod2a6e
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI) XUMHYECKHUX 1 95 09 2023 bubmuorexa [JOK
SIICMEHTOB o https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocThlie U cnoKHBIE BELIECTBA 1 25.09.2023 https://m.edsoo.ru/ff0d2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 02.10.2023 https://m.edso0.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYecKas Gpopmyia. bubnmuoreka [JOK
10 1 02.10.2023 .
BajeHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHas Mmacca. OTHOCHUTEINIbHASI MOJIEKYJISIpHAs 1 09.10.2023 bubnnoreka [JOK
Mmacca o https://m.edsoo.ru/ff0d323c
12 MaccoBas 1051 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUN 1 09.10.2023
bu6mmoreka [JOK
13 KonunuecTtBo BeniectBa. Mosb. MosisipHas Macca 1 16.10.2023 https://m.edsoo.ru/ffod5230
bu6mmoreka [JOK
14 DuU3NYECKUE U XUMUYECKUE ABICHUA. XUMUYECKas Peakius 1 16.10.2023 https://m.edsoo.ru/f0d37fa
15 [Ipu3Haku U yci0BUs IPOTEKAHUS XUMUYECKUX PEAKIUN 1 23.10.2023
16 3aKOH COXpaHEHMs MacChl BEIIECTB. XMMUYECKUE YPAaBHEHHUS 1 23.10.2023 | bubnuoreka [IOK
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https://m.edsoo.ru/ff0d3b88

17 Brrurcnenus KoJim4ecTBa, MacChl BEIIECTBA 110 yPaBHEHUSM 30.10.2023 bubnmoreka [JOK
XUMHUYECKHX PEaKLUit o https://m.edsoo.ru/ff0d5708
18 Krnaccudukarus XuMHYECKUX peakinii (COeTUHEHMS, 30.10.2023 bubmmoreka [{OK
pasIoKeHus, 3aMEICHUs, 0OMEHA) T https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB — yuéHbIH-3HITUKIOTIEAUCT. O000IIeHHE U bubnuorexa [JOK
19 o 13.11.2023 .
crcTeMaTH3aIMsl 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponsnas padora Nel no teme «BemiectBa 1 XuMHUECKHe 13.11.2023 bubnnorexa [JOK
peaKIum» o https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT 90.11.2023 bubnuorexa [JOK
u npocToe BeriecTBo. O30H o https://m.edsoo.ru/ff0d448e
29 duznyeckne U XMMHUYECKHUE CBOMCTBA KUCIOpoa (peakiuu 90.11.2023 bubnnorexa [JOK
okwucienus, roperne). [lonsTHe 00 OKcuaax o https://m.edsoo.ru/ff0d4614
23 Crioco0pI oTy4eHHsT KUCIIOPoia B JabopaTopuu 1 97 11.2023 bubmuorexa [JOK
MPOMBIIUIEHHOCTH. [IpuMeHeHe Kuciopoaa o https://m.edsoo.ru/ff0d497a
20 repoxamMEORoN YpaBeRIIL S50 1 SHToTepAACCKIA 27112005 | BrOMOrexa IOK
P P ’ HOTep o https://m.edsoo.ru/ff0d4790
peaxusax
TommBo (HedTh, yroias U MeTaH). 3arps3HeHne BO3/TyXa, bubmuorexa [JOK
25 04.12.2023 .
CIOCOOBI €ro MPEI0TBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
[Tpaktuueckas padota Ne 3 o teme «Ilonydyenue u cobupanue bubnmuoreka [JOK
26 . 04.12.2023 .
KHCJIOPOa, U3yUEHHE €r0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2
27 Boaopon — snemeHT u npocroe BemecTBo. HaxoxaeHue B 11.12.2023 bu6mmoreka [JOK
IPHUPO/IE T https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XMMHUYECKHUe CBOMCTBa Boopoaa. [Ipumenenue 11.12.2023 bubnnoreka [JOK
BOZOPO/Ia T https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJSAX 18.12.2023
bubnuoreka [JOK
30 CriocoOsl mostyueHus: BOAOPO/a B 1abopaTOpuu 18.12.2023 https://m.edsoo.ru/ffod4ddo
ITpaktuyeckas padora Ne 4 o teme «Ilonyuenue u cobupanue bubnuoreka [IOK
31 N 25.12.2023
BOJIOPO/JIa, U3YYEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4f42
N " bubmuoreka [JOK
32 MonspHblil 00bEM ra3oB. 3akoH ABOTaIpo 25.12.2023 https://m.edsoo.ru/ffod542e
33 Brrumciienus 00bEMa, KOJIMUECTBA BEIIECTBA T'a3a IO €ro 15.01.2024 | bubnmoreka [JOK
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M3BECTHOMY KOJIMYECTBY BEUIECTBA WIIM O0BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 006EMOB ra30B M0 YPaBHEHHUIO PEaKIIMKH Ha OCHOBE

bubmuoreka [JOK

34 3aKOHA 0OBEMHBIX OTHOIIICHHI I'a30B ! 15.01.2024 https://m.edsoo.ru/ff0d5708
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI 1 22.01.2024
. bubmmoreka [{OK
36 CocraB ocHoBanuil. [ToHsTHE 00 MHIUKATOpPAX 1 22.01.2024 https://m.edsoo.ru/f0d59e2
37 Bona kak pactBopurens. HacpllieHHbIE M HEHACHIILIEHHbBIE 1 99.01.2024 bubnuorexa [JOK
pacTBOpbI. MaccoBas JI0Jis BEIIECTBA B PACTBOPE o https://m.edsoo.ru/ff0d5b40
[IpaxTueckas padota Ne 5 no teme «lIpuroroBiaenue pactBopos bubnuorexa [JOK
38 . N 9 . 1 29.01.2024 _
C ompeeIEHHO MacCOBOH J10J1el paCTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
bubmmoreka [{OK
39 KonTponsHas padora Ne2 o teme «Kucnopoa. Bogopon. Bomga» 1 05.02.2024 https://m.eds00.ru/ff0d6342
. bu6moreka [IOK
40 Oxkcunpl: cocTaB, KiaccuduKkaius, HOMEHKIATypa 1 05.02.2024 https://m.edsoo.ru/ffod664e
a1 [Tosydenne n XMMHUYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 12.02.2024 bu6moreka [IOK
aM(OTEPHBIX OKCHJIOB o https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIINsI, HOMEHKJIATypa 1 12.02.2024
. . bu6mmoreka [IOK
43 [TonydyeHue u XUMHYECKHE CBOMCTBA OCHOBAHUH 1 19.02.2024 https://m.edsoo.ru/ffod67ca
) bubnuoreka [IOK
44 Kucnoter: cocraB, Kmaccudukaims, HOMEHKIATypa 1 19.02.2024 https://m.edsoo.ru/ffodfee2
. bu6mmoreka [JOK
45 [TonydyeHue U XUMHYECKHE CBOMCTBA KUCIIOT 1 26.02.2024 https://m.edsoo.ru/ffodfee?
16 Conu (cpemHue): HOMEHKIATypa, CIOCOOBI MOTyYSHUS, 1 96.02.2024 bubmuoreka [JOK
XHMHUYECKHE CBONCTBA o https://m.edso0.ru/00ad9474
47 stan o reve Oonostie xnacen neopramaeonn ) 04032004 | BOMOreRa LIOK
8 R https://m.edsoo.ru/00ad9b7c
COETMHEHUIN»
48 FeHemquKVaﬂ CBSI3b MKy KJIaCCAMH HEOPTraHUIEeCKUX 1 04.03.2024 BI/I6J'I.I/IOTeKa [HOK
COeTMHEHUH https://m.edsoo.ru/00ad9a50
49 O06001eHne 1 cucTeMaTu3allvs 3HaHu| 1 11.03.2024
KonTtponpHas padota Ne3 o teme "OCHOBHBIE KIaCChl bubnuoreka [IOK
50 o 1 11.03.2024 _
HEOPraHNYECKUX COCTMHEHHIA https://m.edso0.ru/00ad9ela
51 [lepBble MOMBITKU KIACCU(PHUKAIIMYA XUMUYECKUX IEMEHTOB. 1 18.03.2024 | bubaunoreka [IOK
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ITonsarue o rpymmnax CXOoAHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9ffa

Ilepnoanueckuit 3akoH u [lepuoanueckas cucteMa XUMHYECKUX

bubmuoreka [JOK

52 anementoB JI. M. Menneneesa 1 18.03.2024 https://m.edsoo.ru/00ada52c
53 [Tepuopl, rpyniibl, OATPYHIIBI 1 01.04.2024
o4 Crpoenune atomoB. CocTaB aTOMHBIX siziep. M30Tomnbl 1 01.04.2024 bubmorexa HOK
' https://m.edsoo.ru/00ada342
55 CtpoeHue AJIeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB 1 08.04.2024 bubnuorexa [JOK
[Mepuoauueckoii cucremsl [. . Menzaeneesa o https://m.edsoo.ru/00ada6bc
56 XapakTepuCTUKAa XUMHAYECKOTO 3JIEMEHTA 110 €T0 MOJIOKEHHIO B 1 08.04.2024 bubnuorexa [JOK
[Mepuoauueckoii cucreme J1. 1. Menneneena o https://m.edsoo.ru/00ada824
57 3nauenue [lepronnyueckoro 3aKoHa Ajisl pa3BUTHS HAYKU U 1 15.04.2024 bubnuorexa [JOK
npaktuku. JI. 1. MenneneeB — y4€HbIN, MEAAror U rpaxJIaHuH o https://m.edsoo.ru/00ada96e
58 DJIEKTPOOTPULIATEIBHOCTh AaTOMOB XUMUYECKHX 3JIEMEHTOB 1 15.04.2024
bu6moreka [IOK
59 HNonnas xumuyeckas CBs3b 1 22.04.2024 https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBanentHas nonsipHast XuMu4eckasi CBS3b 1 22.04.2024 https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 KoBanenTHas HenosspHas XUMUYECKas CBSI3b 1 29.04.2024 https://m.edsoo.ru/00adaabd
62 CreneHb OKHCIECHUS 1 29.04.2024
bu6mmoreka [JOK
63 OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU 1 06.05.2024 https://m.eds00.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 06.05.2024 https://m.eds00.ru/00adb076
65 KonTpossnas padota Ne4 o teme «CTpoeHue atoma. 1 13.05.2024 bubnunoreka [JOK
XUMHYECKAs CBSI3bY T https://m.edsoo.ru/00adb486
66 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUN 1 13.05.2024 bubmiorexa HOK
https://m.edsoo.ru/00adb33c
67 O06001IeHre u cucTeMaru3alivs 3HaHu’ 1 20.05.2024
N bubmuoreka [JOK
68 O00011IeHIE U CUCTEMATHU3AaIUs 3HAHUH 1 20.05.2024 https://m.edsoo.ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tema ypoxa Bcero Konrpoarmet | Mpaxtueck u3yuyeHusi | odOpa3oBaTesbHbIE PeCYPChI
e padoThI He padboTsbl
1 [Iepnoanueckuit 3akoH. [lepuoanueckas cuctemMa XUMHYECKUX 1 04.09.2023 bubnuorexa [JOK
snementoB JI. M. Menneneesa A https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX bubnuorexa [JOK
2 . 1 04.09.2023 .
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
bubmmoreka [{OK
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 11.09.2023 https://m.eds0o.ru/00adb7e2
. N bubnuorexa [JOK
4 Bubl XUMU4ECKOM CBSA3M U THUIIBI KPUCTAJUIMYECKUX PEIIETOK 1 11.09.2023 https://m.eds00.ru/00adback
5 KOHTpf)J'II)Haﬂ pabota Nel mo teme «IloBTOpeHue u yriryoieHue 1 1 18.09.2023
3HaHMM OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
6 Knaccudukanus XuMHYECKUX peakiuil Mo pa3aIndHbIM 1 18.09.2023 bubnuoreka [IOK
PU3HAKAM o https://m.edsoo.ru/00adbcb0
[TonsiTue o ckopocTu XuMUUYecKoi peakiuu. [Tonstue o bubmuorexa [JOK
7 1 25.09.2023 .
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIHIX https://m.edsoo.ru/00adbe9a
8 cxopocrs xammeokai peskanmn n nosoerne xivaceroro | 1 25002023 | PHOOTeNa LIOK
P peartt e https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 02.10.2023
Teopus snexkTpouTUUecKkoi qucconuanuu. CuabHbIC U cadbIe bu6mmoreka [JOK
10 1 02.10.2023 .
DIIEKTPOJIMTHI https://m.edsoo.ru/00adcd68
. bubnuoreka [JOK
11 | MouHble ypaBHEHHSI peakuid 1 09.10.2023 https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B CBETE bubnuoreka [JOK
12 . - 1 09.10.2023 .
MPEJICTABICHUI 00 DJICKTPOJMTHUECKOM JUCCOIUAIIH https://m.edsoo.ru/00add5d8
XUMHUECKUE CBOMCTBA COJIEH B CBETE MPEICTaBICHUI 00 bubnuoreka [IOK
13 . 1 16.10.2023 .
AIIEKTPOJIUTUYECKON TUCCOIUAIIUU https://m.edso0.ru/00add8b2
. bubnunoreka [JOK
14 | TlonsTHe 0 TUAPOIIU3E CONEH 1 16.10.2023 https://m.edsoo.ru/00add9d4
15 | O6o0mieHne u cucTeMaTu3alus 3HaHu| 1 23.10.2023
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16 [Tpaktuyeckas padora Ne 1. «Pemenne skcriepuMeHTaTbHBIX 93.10.2023 bubmuoreka [IOK
3a/1a4» https://m.edsoo.ru/00addbfa
17 KonTtponsHas padora Ne2 1o teme «NeKTpOIUTUIECKAs 30.10.2023 bubmuoreka [IOK
aucconuanus. XMMHYECKUE PEaKIii B PaCTBOPAx» https://m.edsoo.ru/00addecO
18 OO0mmas XxapakTepHUCTUKA TAIOTCHOB. XMMUYECKHE CBOMCTBA Ha 30.10.2023 bubnuorexa [JOK
npuMepe xJjopa https://m.edsoo.ru/00addfe2
19 XnopoBojopoa. CoJisiHast KHCIIOTa, XUMHYECKUE CBOMCTBA, 13.11.2023 bubnuorexa [JOK
MOJIy4eHHE, IPUMEHCHHUE https://m.edsoo.ru/00ade104
20 [IpaxTueckas padorta Ne 2 o teme «llomyuenue consiHoOM 13.11.2023 bubnuorexa [JOK
KHCJIOTBI, M3y4eHue €€ CBOMCTBY» https://m.edso0.ru/00ade348
21 Beruncnenus 1o ypaBHeHUAM XUMHUYECKUX PEAKLUN, €CIIU 90.11.2023 bubnuorexa [JOK
OJIH U3 PEarcHTOB JIaH B N30bITKE https://m.edsoo.ru/00ade488
22 | OOmas xapakrepuctuka 31eMeHToB VIA-Tpynmst 20.11.2023
23 AnnotponHsie MoupuKkanuu cepbl. HaxoxaeHue cepbl U eé 97 11.2023 bubnuoreka [IOK
COEMHEHUH B MPUPOJIe. XUMUIECKHUE CBOUCTBA CEPBI https://m.edsoo.ru/00ade64a
24 | CepoBOJIOpOJI, CTPOCHUE, PU3NUECKUE U XUMUYECKHE CBOWCTBA 27.11.2023 ﬁggg?ﬁ;;%iiﬂﬁlo()a 4e802
o5 Oxcunpl cepbl. CepHas KUCIOTa, (GU3UIECKUE U XUMHYECKHE 04.12.2023 bubmuorexa [JOK
CBOWCTBA, MPUMEHCHHE https://m.edsoo.ru/00adea28
XUMUYECKHE peaKklny, JIeXKaIIHe B OCHOBE IPOMBIIIIIEHHOTO
26 | cocoba nonyII)IeHI/IL; ce;pHoﬁ EII/ICJIOTLI. XI/IMI/II‘)IGCKOG 04.12.2023 E’[I/tISJSI'I;I/(r)T:eeI:jasg)OI’IS/OOa dec8a
3arpsi3HeHUE OKPY KaIoLIei cpefibl COeTMHEHUSIMU CEPBI
27 | BerancieHne MacCOBOM JIOJIM BBIXOJIA TTPOJIYKTa PEAKITUU 11.12.2023
OO01as XxapakTepucTUKa EeMeHTOB V A-TpyIiibl. A30T
28 paCIJHlpOCTppaHeHIEe B [IpUpOJIE, (1)1/13qu01<1/1£ ZIHXI/IMH%CK’He 11.12.2023 E’[%[ISJSI'I;I/?T:C(;&SC%E)OI’IS/OOa deeab
CBOICTBa
29 AmMuak, ero (pu3nyecKue 1 XuMUYeCKHe CBOKWCTBA, OMyYCHHE 18.12.2023 bu6mmoreka [JOK
U IIPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpaktuyeckas padora Ne 3 o teme «llonyueHne ammuaxa, 18.12.2023 bubnuoreka [IOK
U3y4YCHHUE €T0 CBOHCTBY https://m.edso0.ru/00adf180
N . bubnuoreka [IOK
31 | A3oTHas KUcHOTa, e€ PU3NUecKrue U XMMHUYECKHEe CBOMCTBA 25.12.2023 https://m.e dscl;lé).ru 100adf306
32 Hcnonp30Banne HUTPATOB U COJIE aMMOHUS B Ka4eCTBE 95 122023 bubnuorexa [IOK

MUHEPAIbHBIX YA00peHHd. XMMHUECKOE 3arpsi3HEeHHe

https://m.edsoo.ru/00adf518
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OKpY’Karollel cpeabl COeANHEHHSIMH a30Ta

33 dochop. Okcun pocdopa (V) u pochopras KucioTa, 1 15.01.2024 bubnmoreka [JOK
(bu3MYECKHE M XUMUYECKHE CBOMCTBA, TOJIyYCHUE https://m.edsoo.ru/00adf68a

34 Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX 1 15.01.2024 bubnuorexa [JOK
ynoOpeHuii. 3arpsi3HeHre MpUpOAHOi cpenbl hochaTamu https://m.edsoo.ru/00adfc20

35 VYraepon, pacipocTpaHeHHe B IpUpoJe, GU3nIecKue u 1 99 01.2024 bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c

3| Dronorumcnie mpoGoun, comame ¢ oxenton yiacpons | 1 2201200 | BHGHOTEIA LOK
(V) ’ https://m.edsoo.ru/00adfebe

37 | YrompHas KUCIIOTA B €€ COJTN 1 29.01.2024

38 [Tpaktuueckas padota Ne 4 o teme "[lomydeHue yriekuciaoro 1 99.01.2024 bubnuoreka [JOK
raza. KauecTBeHHas peakiius Ha KapOoHAT-HOH" https://m.edsoo.ru/00ae027e

39 [lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O 1 05.02.2024 bubnuoreka [IOK
COEMHEHUX yriiepoaa https://m.edsoo.ru/00ae054e

40 | KpeMHU#l ¥ €r0 COCAMHCHUS 1 05.02.2024

a1 [IpakTuueckast padota Ne 5. Permenue sKkcriepuMeHTaIbHbIX 1 12.02.2024 bubmuorexa [JOK
3a71a4 1o TeMe «BakHelmre HeMeTauIbl ¥ UX COEIUHEHUS» https://m.edso0.ru/00ae0bf2

42 KonTtponbHas padota Ne3 o reme «BaxkHeline HeMeTalIbl U 1 12.02.2024 bubmuorexa [JOK
UX COCJIMHECHUS https://m.edsoo.ru/00ae0el8
OO01as XxapakTepUCTUKAa XUMUYECKHX JIEMEHTOB — METAJLJIOB.

43 Me]:ll“laHJII/I‘II;CKaHpCBSISB 1A METAIUINYECKAS] KPUCTAITAYECKAS 1 19.02.2024 ﬁ'[I/tIgJSI'I;I/(r)T:eeIaaS(%OrIS/Oanlo%
peméTka. Gu3ndecKre CBOMCTBA METAIOB " '

44 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH DS 1 10.02.2024 bubnuoreka [JOK
HAIPSDKCHHUI METAUIOB https://m.edsoo.ru/00ael1156
O61ue coco6b! nomydeHus MetamioB. CruiaBbl. Beruucnenus

45 | Mo ypaBHEHMSIM XUMUYECKHX PEAKIIHii, €CTH OJUH U3 1 26.02.2024 ﬁtlj[ISJsI'I;I/(r)r:eeI;jascI)lc)ol’ISIOanll56
pEareHToB COJEPIKUT MPUMECH

46 | [lonsTHE O KOPPO3UH METAIIIOB 1 26.02.2024 Etif?.:?/?;éeﬁii?’ﬁ/o%e 1978

47 | lllenovHble METAILIBI 1 04.03.2024

48 | Oxcunbl ¥ THAPOKCUABI HATPUS U KaIHS 1 04.03.2024 E’[I;IS;I;/(;]:ZI;%(I)_})?IS/OO% 14b2

49 | IlenouyHo3eMeNbHbIE METAIIBI — KAJIBIIUH U MarHUH 1 11.03.2024
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bubmuoreka [JOK

50 | Baxkwueiimmue coequHEHUS KAIbLUA 1 11.03.2024 https://m.edsoo.ru/00ae15e8
51 | O6o0IeHre U CUCTEeMATH3AIHSI 3HAHHIA 1 18.03.2024
52 | JKEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHSHUS 1 18.03.2024 bubmorexa HOK
https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo teme "XKEcTKOCTH BOJBI U bubnuorexa [JOK
53 . . 1 01.04.2024 _
METO/IbI €€ YCTpaHEeHUs https://m.edsoo.ru/00aelae8
. bubmmoreka [{OK
o4 | AmoMHHHH . 01.04.2024 https://m.edsoo.ru/00aelc64
. bubnuoreka [JOK
55 | Am¢oTepHbIe cBOWCTBA OKCHIA U THAPOKCUIA 1 08.04.2024 https://m.edsoo.ru/00aelc64
56 | XKeneso 1 08.04.2024
bu6moreka [IOK
57 | Oxcunsl, ruapokcust U cou xenesa (1) u xxemnesa (1) 1 15.04.2024 https://m.eds00.ru/00ae35e6
58 | O06oOIIeHNE U CUCTEeMATH3AIHSI 3SHAHHHA 1 15.04.2024
[TpakTruueckast pabota Ne 7. PermeHue sxcriepuMeHTaTbHBIX bubmuorexa [JOK
59 . 1 22.04.2024 .
3a71a4 110 TeMe «BaxxHelne MeTauIbl U X COEIUHECHUSD) https://m.edsoo.ru/00ae3de8
50| o s pearcrtron tan G THe i conepront npvecn, | 1 22042004 | BuOmHOTERa LOK
A P aat Aep P ’ o https://m.edsoo.ru/00ae1750
Brruncienust MaccoBo# J0JM BBIXOA MPOAYKTA PEAKITHHI
61 | O0oOmEenne U cucTeMaTU3a U 3HAHUI 1 29.04.2024
62 KontponbHas padorta Ne4 o reme «BaxkHelne MeTauibl U UX 1 99.04.2024
COCTMHCHUS
. bu6mmoreka [JOK
63 | BemecTBa u MaTepuabl B MOBCETHEBHON KU3HH YEIOBEKA 1 06.05.2024 https://m.eds00.ru/00ae3f50
. bubmuoreka [JOK
64 | XuMuyeckoe 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl 1 06.05.2024 https://m.edsoo.ru/00ae4270
65 | Posib XuMuHM B pEIICHUU DKOJIOTHIECKUX IMPOOIeM 1 13.05.2024
N bubmuoreka [JOK
66 | O0oOIIeHNE U CUCTEMATH3AIIMS 3HAHUHA 1 13.05.2024 https://m.edsoo.ru/00ae0d0a
N bubnmuoreka [JOK
67 | O00OmEeHne U cucTEMATU3ANAS 3HAHUI 1 20.05.2024 https://m.eds0o.ru/00adb33c
68 | O6o0IIeHNE U CUCTEMATU3AIMS 3HAHUH 1 20.05.2024
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kinacc: yue6. s ooueodpazoBatenbHbix yupexaenuii / O.C. ['abpuensH. - 3-¢ u3/., CTPEOTHIL. -
M.: [Ipoda, 2022. - 286 c.

Xumus. kace: yae0. st ooieoopazoBarenbHbIX yupexaenuii / O.C. ['abpuernsH. - 3-e u3f., CTPeoTHII. -
M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1. T'abpuensn O. C., Bockob6oiinukosa H. I1., fAmykosa A. B. HactonbHast kaura yaurens. Xumus. 8 KiL.:
Meroaundeckoe nmocobue. - M.: ipoda, 2021.

2. I'abpuensn O. C., Amykosa A. B. Terpans s 1a60paTOpHBIX OMBITOB U MPAaKTHYECKUX padoT. 8 k. K
yuebHuky O. C. 'abpuensna «Xumus. 8 kinace». M.: Ipoda, 2022.

3. Tabpuensn, O. C. Metoauueckoe nocodue k yaueOnuky O. C. 'abpuensna «Xumus». 8 kimacc / O. C.
Iabpuensa. — M. : lIpoda, 2021. — 109.

4. T'abpuensn, O. C. Metoandeckoe nocooue k yaeouuky O. C. ['abpuensaa «Xumus». 9 xkmacc / O. C.
Iabpuensa. — M. : lIpoda, 2021. — 108.

5. Xumus : rexHosorndeckue kaptol K yueOHuKy O. C. 'abpuensna «Xumus. 8 Ki1ace» : METOAMUYECKOE
noco6ue / JI. . Acanosa. — M. : [Ipocda, 2020

6. Xumus : TexHosornyeckue kapthl K yaeOHuky O. C. 'abpuensHa « Xumus. 9 kiiaccy : METOINYECKOe
noco6ue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KontposibHbIe 1 ipoBepouHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 8» / O. C.
INabpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: llpoda, 2022.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» 1 caiiT ajs1 yaurens «5 uay Ha ypOK XUMUH
http://him.1september.ru Eaunas xomtekuus L{OP: IIpenmeTHas KOICKIHS « XM
http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-HaydHBIE  OKCIICPUMEHTBI:  XHUMHSL.
Kostekuus Poccuiickoro 061eo6pa3oBaTesibHOrO mopTaia

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

http://www alhimik.ru Beepoccuiickast oaummnuaza MKOIbHHUKOB 10 XUMUHU

http://chem.rusolymp.ru Opraannueckast XUMHSL: SJIEKTPOHHBIN YI€OHUK JUI CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JCKTPOHHbIH yIeOHHUK

http://www hemi.nsu.ru OTKpbITbI#H KOJUTEIK: XUMHSI

http://www.chemistry.ru  JlucTaHiiuoHHas  OJUMIHKAAA [0  XUMHH:  TEJICKOMMYHHUKAI[HOHHBIMI
o0pazoBarebHbIi IPOEKT






