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MNOACHUTEJIBHAS 3AIIMCKA

[TporpamMmMa o XMMHH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsI COCTAaBICHA HA OCHOBE TPEOOBAHUH K Pe3ysIbTaTaM OCBOCHHUSI OCHOBHOM
00pasoBaTenbHON MPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBanus, npenacrabieHHbix B ®I'OC OO0, a takke Ha OCHOBe (eaepalbHON padouei
IPOrpaMMbl BOCIIMTAHUS U C y4€TOM KOHLENIMM IpenojaBaHus yuyeOHOro mpeamera « Xumus» B 00pa3oBaTelbHbIX OopraHuzanusx Poccuiickoit
®denepauuu.

[Tporpamma 1mo XuMuM Aa€T NMPEACTABICHUE O IIEJAX, OOIIel cTparernd oOy4eHUs, BOCIIUTAHUSA U Pa3BUTHs OOYYarOIIUXCs CPEICTBAMU
yu4eOHOro IpenMeTa, YCTaHaBJIMBaeT o00s3aTeIbHOE IPEAMETHOE COJep)KaHue, IpelycMaTpUBaeT paclpesieieHue ero Io Kiaccam H
CTPYKTYpHUPOBAaHME IO pa3zeiaM U TeMaM MPOrpaMMbl M0 XUMUU, OIPEENISIET KOJIUNYECTBEHHBIE U KAUECTBEHHbBIE XapaKTEPUCTUKN COLECpKaHUS,
PEKOMEHAYEMYIO TTOCIIE0BATEIbHOCTh H3YUCHUSI XUMHUH C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEMETHBIX CBS3EH, JJOTHKH y4eOHOTO Tpolecca,
BO3PAcTHBIX OCOOEHHOCTEH OO0yyarouuxcs, OINpeAesseT BO3MOXKHOCTHU IIpeiMeTa s pealu3aluu TpeOOBaHMHM K pe3ysibTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO 00Ilero o0Opa3oBaHus, a Takxke TpeOOBaHUM K pe3yibTaTaM 00yueHHUs] XMMUU Ha
YpOBHE ILiesiell M3y4YeHHs NpeAMETa U OCHOBHBIX BHJOB Y4YeOHO-IIO3HABATENBbHOM JEATEIBHOCTH OOYYalOIIErocs IO OCBOCHUIO Y4eOHOro
COJIEpKaHU.

3HaHUE XUMHH CIYKUT OCHOBOH A1 (POPMHMPOBAHUS MHUPOBO33PEHUS OOYYAIOLIErocs, €ro MpeacTaBIeHUN O MaTepHalbHOM €IMHCTBE
MHpa, BAKHYIO POJb UIPAIOT (GOPMHUpPYEMble XMMHUEH MPEICTaBIECHUS O B3aUMOIIPEBPAIEHUSAX SHEPIUU U 00 IBOJIIOLMH BELIECTB B MPUPOJE, O
OyTSIX PpEeUIeHHs] [I0OANbHBIX MNPOOJeM YCTOWYMBOTO pa3BUTHS YENIOBEUYECTBA — CBHIPHEBOM, HHEPreTHMUECKOH, MUIIEBOM M 3KOJOTMYECKON
0€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peav3alli BO3MOXKHOCTEHM Ui camMopa3BUTHS U (POPMHpPOBAHUS KYJIbTYphl JIMUHOCTH, €€ 0O0med M (PyHKIMOHAIbHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OpPMHUPOBAHHME MBILIUIEHUS U TBOPUECKHUX CIIOCOOHOCTEW OOyyaroluXxcs, HaBBIKOB HX CaMOCTOSITEIBHOM Yy4eOHOM
NEeSTENIbHOCTH, AKCIEPUMEHTANIbHBIX U MCCIEI0BAaTENbCKUX YMEHUH, HEOOXOAUMBIX KaK B MOBCEIHEBHOM XU3HHU, TaK U B NMPO(ecCHOHAIbHON
JeSITEIbHOCTH;

3HaKOMHUT €O clielru(UKON HAYyYHOTIO MBIIIEHUS, 3aKJIabIBA€T OCHOBBI I[EJIOCTHOTO B3IJIsSIIa HA €AMHCTBO MPHUPOJABI U YeJIOBeKa, SBISETCS
OTBETCTBEHHBIM 3TANlOM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00yUaroIINXCs;

croco6cTByeT (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
JKOJIOTHYEcKoe 00pa3oBaHue 00ydatOIINXCsl.



JlanHple HampaBlIeHUS B OOyYEHUH XHUMHUHU OOECIEUMBAIOTCS CHEHH(PUKON coAepkaHus Y4eOHOTO TpeaMeTa, KOTOPBIM SIBIISETCS
MearorHIeCK aIalTUPOBAHHBIM OTPAKCHHEM 0a30BOM HAyKU XMMHH Ha ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTHPOBAH HAa OCBOCHUE OOYYAIOIIMMHUCS CHUCTEMBI TEPBOHAYATBHBIX
MOHATUN XMMHH, OCHOB HEOPTraHUYECKOH XUMHUHU U HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX MTOHATUN OPraHUYCCKON XHUMHH.

CtpykTypa coiep)KaHus IporpaMMbl 10 XUMHHM c(OpMHpOBaHA HA OCHOBE CHCTEMHOro mojaxoja K e m3ydenuro. ComaepraHue
CKJIQ/IBIBAETCSl M3 CHCTEMBI MOHSATHH O XMMHYECKOM 3JIEMEHTE M BEIIECTBE W CUCTEMbBl MOHATUH O XMMHYECKOW peakmuu. OO€ 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI 110 MPUHIUITY [MOCIEI0BATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuoauueckoro 3akona JI. 1. MenpeneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

— Y4EHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— MIPE/ICTABJICHHUH 00 JIEKTPOJIMTHUECKOM TUCCOITUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOTYUYCHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEOBATEIHLHO
OT OJHOTO YpPOBHS K APYroMy, BBIMONHAS (YHKIMH OOBSCHEHHS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPaKTHYECKOTO
MPUMEHEHHUS U TTOJIYYCHUS U3YYaeMbIX BEIIECTB.

OcBocHHE MPOTPaMMBbI [0 XHMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS 0 XUMUYICCKOW COCTABJISIONICH HAyIHON KapTHHBI MUpa B
JIOTHKE €€ CUCTEeMHOM MPHUPO/bI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJaM MO3HaHMs B Hayke. V3yueHue XuMUHM MPOUCXOIUT C
IPUBJICYCHUEM 3HAHUN U3 paHee N3YUYCHHBIX YUeOHBIX MpeameToB: «Okpyxatomuii Mupy, «buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipyu u3ydeHUM XUMHH MPOUCXOIUT (HOPMHUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAyKH KakK OOJIACTH COBPEMEHHOTO E€CTECTBO3HAHMSI,
MPaKTUYECKOU JEATETbHOCTH YEeJOBEKa W KaK OJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYphHl. 3ajgadya y4eOHOro mpeaMera COCTOUT B
(GbopMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUH — BaKHEHIIHNX (haKTOB, IOHATUMN, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIHBIX 00001IeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, si3bIKa HAyKH, B MPUOOIICHUH K HAyYHBIM METOJaM MO3HAHUS MPH U3YYCHUU BEIIECTB U XUMUYECKUX PEaKIIHA,
B (opmMupoBaHMM W PA3BUTUM IIO3HABATEIHHBIX YMEHUH W WX MPUMEHEHHH B Y4YeOHO-TIO3HABATEIHHOM M Y4EOHO-MCCIIEI0BATEIbCKOM
JIesTeTbHOCTH, OCBOGHUH TIpaBUJI 0€30MacHOr0 00paIlleHUs C BEIIeCTBAaMH B TIOBCEHEBHOM JKH3HHU.

[Tpu n3ydyeHnH XMMHUH HA YPOBHE OCHOBHOTO 00I11eT0 00pa30oBaHus BaXKHOE 3HAUCHHE IPUOOPENH TaKue IIeNH, KakK:

— (hopMuUpOBaHNE MHTEIJIEKTYAIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHATHIO
penieHui, CocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJIECHHOCTH OOYYCHHS HA CUCTEMATHYECKOE MPHOOIIEHNE 00YJIAIOITUXCSI K CAMOCTOSITEIIbHON MTO3HABATEIHHOM IEATEIILHOCTH,
HAYYHBIM METOJIaM TIO3HaHWUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUWU;

— obecreyeHne YCIOBH, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOMIMMHKCS OIBITa Pa3HOOOpa3HOW AEATEeIhbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHITNH ), UMEIOIIUX YHUBEPCATHHOE 3HAUCHHUE IS PA3TUIHBIX BUOB JICATEILHOCTH;



— bopmupoBanue o011l HYHKIIMOHATHLHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHSATH M OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHUPA, MCIOIb3ysl 3HAHUS U OIBIT, MOJYYCHHBIE TIPU U3YYCHUU XUMHH, IPUMEHITh X MPH PEIICHUU MPOOJIeM B IMOBCEAHEBHOU
YKU3HU U TPYIOBOH JIEATEIBHOCTH;

— ¢opmupoBaHue y OOYyYAIONIMXCS TYMaHUCTHYECKMX OTHOIICHW, TOHUMAaHUS IEHHOCTH XHUMHYECKMX 3HAHUH JUIS BBIPAOOTKH
9KOJIOTUYECKH I1eJIeCOO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IIEISX COXPAHEHHUS CBOETO 3J0POBbS M OKpYKaIOIIeH
IIPUPOJHOM Cpelbl;

— pa3BUTHE MOTHBAIMUA K OOYUYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIIECYETOBEYESCKHX
[IECHHOCTEW, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY NIPO(MIIS ¥ HAPABICHHOCTH JajbHEUIIET0 00yUCHHS.

OO11ee 9nCIIo 9acoB, OTBEACHHBIX JIJISl M3YUYCHHS] XUMUU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBanus, cocTarisier 136 yacoB: B 8 kiiacce —
68 gacos (2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIGNIO).



COJEPKXAHUE OBYYEHUA

8 KJIACC

ITepBoHayajbHBIC XMMHYECKHE IOHATHS

[Tpenmer xumuu. Posib XMMHHM B )U3HHU YesloBeKa. XUMUs B cucTeMe Hayk. Tena u BeuiecTBa. dusnueckue CBONCTBA BEIIECTB. ArperaTHoe
cocrosiHue BellecTB. [IoHATHE 0 MeTO1ax 1MO3HaHUs B XMMUHU. YucTele BenlecTBa U cmecu. CriocoObl pa3/ielieHus cMecei.

ATOMBI ¥ MOJIEKYJIBI. XUMUYECKHUE 31eMEHTBI. CHUMBOJIBI XUMUYECKUX IEMEHTOB. [IpOoCThIE U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4YEHHUE.

Xumnueckas popMyina. BalneHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BeuiecTB. OTHOCHUTENBbHAS aTOMHAs
Macca. OTHOcHUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B COEIMHEHNUU.

KommmuectBo BemectBa. Mosib. Monsipaas macca. B3anMocCBsI3b KOJIMYECTBA, MACCHl M YUCJA CTPYKTYPHBIX €IMHUI BellecTBa. Pacuérsl mo
bopMynaM XUMHUYECKUX COETUHEHUH.

duznyeckue U XUMUYECKUE BJICHUS. XUMHUECKas peakius U €€ MpU3HaKu. 3aKOH COXPAaHEHHs] MacChl BEIIECTB. XUMUUYECKUE YPABHEHMUS.
Knaccudukanus XuMudecKkux peakuuii (COSJMHEHNS, pa3IoKeHus, 3aMEIICHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOW, MpaBWIaMu pabOTHl B JIAOOPATOPUHU M MpHEMaMH OOpaimieHus ¢ J1adopaTopHBIM 000pYIOBAHUEM,
U3yYeHHe M ONMCaHue (PU3MUECKUX CBOMCTB 0OPa3IIOB HEOPTaHWYECKUX BEIIECTB, HaOMroneHue (U3MUYeCKUX (IUIABJICHHE BOCKA, TasHHUE JIbJA,
pacThpaHue caxapa B CTyIKe, KWUIIEHME M KOHJIEHCAlUsl BOJbI) M XMMHMUYECKUX (TOpEHHE CBEYM, NPOKAJMBAHUE MEIHON NPOBOJIOKH,
B3aMMOJIEIICTBHE MeNla C KHCIOTOW) sIBIEHUM, HaOIr0JeHue M ONMCaHHe MPHU3HAKOB MPOTEKaHUsS XMMHYECKHUX peakiuil (pas3liokeHue caxapa,
B3aMMO/ICUCTBUE CEPHOIM KHCIOTHI C XJIOPHIOM Oapusi, paszioxenue ruppokcuaa meau (ll) mpu HarpeBaHum, B3amMojeiicTBHE Kene3a C
pactBopoMm comu meau (1), m3yueHuwe crocoOOB paszeneHHss CMeceil: ¢ TMOMOIIBI0 MarHuTa, (QUIBTPOBAHUE, BBINAPUBAHUE, IMCTHIUISAIMS,
Xpomatorpadusi, NpoBeIeHUE OYUCTKU MOBAPEHHOM COJIM, HAOII0JEHUE U ONHMCAaHUE PE3YJIbTaTOB MPOBEACHUS OMNbITA, MITIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMsI MaccChl, CO3aHNE MOJEIeH MOJIEKyT (IIapOCTEPKHEBBIX ).

Baskneiimue npeaCcTaBUTE]H HEOPraHMYECKUX BeLeCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopon — snemeHnt u npocroe BemectBo. HaxoxaeHue kuciopoaa B Ipupojie, pu3nyeckue u
XUMHUYecKHe cBoicTBa (peakuuu ropeHus). Oxcuabl. Ilpumenenue xuciopoga. CrocoObl MOMy4YeHHUS KHUCIOpoJa B JIabopaToOpuM H
npoMmsblieHHOCTH. KpyroBopot kucnopona B npupojie. O30H — aJIoTponHas MOAU(PHUKAINA KUCIOPOaa.

TeroBoit 3hPexT XuMUUYecKor peakiui, TEPMOXUMHUUECKHE YPABHEHUS, SK30- U DHJIOTEPMUYECKHE peakuuu. TomanuBo: yroiab U MeTaH.
3arpsi3HeHue BO3/1yXa, yCUJICHHE MapHUKOBOro 3¢ ¢deKTa, pa3pylieHue 030HOBOTO CIIOSI.



Bomopox — snemeHT M mpoctoe BemecTBo. Haxoxaenue Bopopoaa B mpupoje, (GU3NYecKHe M XMMUYECKHE CBOMCTBA, NMPUMEHEHHE,
cnocoObI oiy4yeHus. Kucinorsr u comm.

MoutsipHbIii 00BEM ra3oB. PacuéThl 0 XMMHUYECKUM yPaBHEHUSIM.

®dusnueckue cBoiicTBa Bojbl. Bona kak pactBoputens. PactBopel. HacklieHHbIE M HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILIECTB B
BoZie. MaccoBasi 10yl BELeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHuUA. Poib pacTBOPOB B MPUPOJAE M B JKU3HU YEJIOBEKA.
Kpyrosopot Bojbl B ipupoie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOI.

Knaccudukanus nHeopranndeckux coenuHeHuit. Oxcunpl. Knaccuduxanmss oxcunos: coneoOpasyroniye (OCHOBHBbIC, KHCIIOTHBIE,
amboTtepHsbIe) 1 HecosleoOpazytonie. Homenknarypa okcuaoB. @u3ndeckue U XMMHUECKHUE CBOMCTBa OKcUIoB. [lomydyeHne okcuaos.

OcnoBanus. Knaccudukanust ocHOBaHMiA: MIENOYN U HEpacTBOpUMbIe ocHOBaHus. HomeHkaTypa ocHoBaHui. OU3nyecKue U XUMHUYECKUE
cBOMCTBa OCHOBaHUU. [loyyeHre OCHOBaHUMN.

Kucnotel. Kiaccudpukanus kucnor. Homenknarypa kucinor. @u3ndeckne U XMMHYECKUE CBOMCTBA KHCIOT. Psan akTuBHOCTH MeTayioB H.
H. bekerosa. [lonyuyenue Kucnor.

Comu. Homenknatypa cosieid. @u3nueckue u XuMHUecKue cBoiicTBa coiseid. [lonyuenue conen.

['eHeTnyeckas CBSI3b MEXAY K1acCaMU HEOPIaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpE/ICIICHUE CO/ICPKaHMsl KUCIOpO/Ia B BO3AyXe, MOyueHHe, cCOOMpaHne, paclio3HaBaHue U M3Y4YCHUE CBOMCTB KUCIOPO/a,
HaAOO/IEHUE B3aUMOJICHCTBUS BELIECTB C KHUCJIOPOJOM M YCIOBUS BO3HHKHOBEHMSI W MpPEKpallleHUsi ropeHust (mokapa), O3HAKOMIIEHUE C
oOpa3liaMu OKCHIOB M OIMCAHWE WX CBOWMCTB, MOJydYeHHE, COOMpaHHME, pacMO3HABAHME U HW3Y4YEHHWE CBOMCTB Bojopoaa (TopeHue),
B3auMOjIecTBUE BoAopoaa ¢ okcuioM Meau (I1) (Bo3MOXKHO HCTIOIB30BaHNE BHIEOMATEPUAIIOB), HAOIIOIeHuEe 00pa3IoB BEMIECTB KOMuecTBOM 1
MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pacTBOPEHHUs BEIECTB C PA3JIMYHON pacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIpeenEHHON
MaccoBOW Joyel pacTBOPEHHOTO BELIECTBA, B3aUMOICWCTBUE BOABI C MeETauIaMH (HaTpUeM U KaubliieM) (BO3MOXKHO HCIOJb30BaHHE
BUJICOMaTEPHUAJIOB), UCCIIEIOBaHNE 00pa3ll0B HEOPTraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHHSI OKPAaCKU MHAMKATOPOB B
pacTBopax KHCIOT U Ienouei, u3yuyeHue B3aumonencTBus okcuaa menu (II) ¢ pacTBopom cepHOM KHUCIIOTBI, KUCIOT C METallslaMH, peakuui
HEWUTpanu3aluy, TOJy4YeHHE HEepacTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO0 MeTajula JAPYyruM M3 pacTBopa COJHU, pEIICHHE
SKCHEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeilmue Kinacchl HEOPraHUYECKUX COETUHEHUID.

Iepuoaguuecknii 3axkoH u Ilepunoanueckas cucrema xummudeckux 3jgemMeHToB /. U. MenneaeeBa. Ctpoenne atoMoB. XUMHYeCKAast
cBfA3b. OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC PeaKINU

[TepBble MOMBITKU KiIaccU(PUKAIIMKM XUMHUYECKHUX 3JeMEeHTOB. [loHATHE 0 rpynmax CXOAHBIX JEMEHTOB (ILEJIOYHbIE U HIETOYHO3EMENbHbBIE
MeTaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCUIBI U THAPOKCUIBL.



ITepuoanueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux snemeHToB Jl. 1. MenneneeBa. KopoTkonepuoaHas ¥ JJIMHHONEPUOIHAS
dopmsl [leproanyeckoit cuctembl xumudeckux 3aementoB J[. M. MenaeneeBa. I[lepuoast u rpynmnsl. @u3ndeckuil CMBICT MOPSAIKOBOTO HOMEpa,
HOMEPOB M€pHO/1a U TPYIIIIbI JIEMEHTA.

Ctpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000JI0UYE€K aTOMOB MEPBBIX 20 XMMHYECKHX
anemeHToB [lepuoanueckoit cucremsl [[. M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO 3JEMEHTa MO €ro MnojokeHuro B Ilepmomnueckoit
cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU M3MEHEHMS pajuyca aTOMOB XMMHYECKUX 3JEMEHTOB, METANIMYECKUX M HEMETANIMYECKHUX CBOMCTB IO TpyIIaM U
MIEPHOJIaM.

3nauenue Ilepuoaunueckoro 3axkoHa u Ilepuoanueckoil CUCTEMBI XMMHUYECKMX 3JEMEHTOB JUIsl Pa3BUTUS Hayku M npaktuku. [ WM.
MeHieneeB — y4€HBIN U IpakIaHNH.

Xumuyeckas cBsi3b. KoBaneHTHas (MosipHas M HEMOJIApHAs) CBA3b. DIEKTPOOTPULIATEIBHOCTh XUMUYECKHX 2JIeMeHTOB. MlOHHAs CBA3b.

Crenenp okuciaeHus. OKUCIMTEIbHO--BOCCTAHOBUTENIbHbIE peakiuu. lIpomecchl okuciaeHuss ¥ BOCCTaHOBIEHMs. OKuciaurenu u
BOCCTAaHOBUTEJIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHne 00pa3lloB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMO/ICHCTBHE TMAPOKCHIA IMHKA C PACTBOPAMHU KHUCIIOT U IIEJIOUeH, IPOBEACHHE
OIBITOB, WIUTFOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHHUS).

Mescnpeomemnnie céasu

Peanuzamus MeXIpeIMeTHBIX CBSI3eH IPU U3yYEHUU XMMHUU B 8 KJlacce OCYIIECTBISICTCS Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
-HAYYHBIX MOHATHH, TaK ¥ MOHATHH, SBISIOIUXCS CUCTEMHBIMU /7151 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0ue ecTecTBEHHO--HAay4Hble MOHATHUS: Hay4HbIM (pakT, rumoresa, TeOpus, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(UKAIM, MEePUOJIUIHOCTD,
HaOJr0IeHNe, SKCIEPUMEHT, MOJIETUPOBaHHE, U3MEPEHHE, MOJIENb, SBJICHHE.

®usnka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIHJ, W30TOIbI, PAaIUOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUYECKUN 3apsi,
BEILIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBa, I'a3, (PM3NYeCcKre BEJIMYMHBI, €AMHUIBI H3MEPEHMsI, KOCMOC, TUIaHEThI, 3BE3/1b1, CoJHILE.

buonorus: porocunres, nprxanue, buocdepa.

['eorpadusi: atmocdepa, ruapochepa, MuUHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo  XuMHUYecKasi peakus

[Tepuonnueckuii 3akoH. [lepuognueckas cucremMa xumuueckux snemeHToB [[. M. MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB XMMMUYECKHUX 3JEMEHTOB NEPBBIX TPEX MEPUOAOB, KalMsl, KaJblUs M HUX COCJAMHEHUU B COOTBETCTBHH C IOJOKEHUEM
271eMEHTOB B lleprnoanueckoil cucreMe U CTPOEHUEM X aTOMOB.



Crpoenue BellecTBa: BHJAbBl XMUMHYECKOM CBSI3M. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB BeIllECTBA OT THUIA
KPUCTAJUIMYECKON PEIETKN U BUJIa XMMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XMMUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KIlaccam
HEOPraHWYECKUX COETMHEHUI, TEHETUYECKAsl CBSA3b HEOPIraHMYECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX Peakifil Mo pa3InyHbIM MPU3HAKaM (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIJIOBOMY
ahdekTy, To H3MCHCHHMIO CTEICHEH OKUCICHHS XWMUYECKHUX OJEMEHTOB, IO OOpPaTUMOCTH, [0 Yy4YacTHIO Karajau3atopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.

[ToHsITHE O CKOPOCTH XUMHUYECKOU peakiuu. [loHaTHEe 00 00paTUMBIX M HEOOPATHMBIX XMMHUYECKHUX peakiusx. [IoHATHE 0 TOMOTCHHBIX U
rereporeHHbIX peakuusx. [lonstue o karanuze. [louarue o XuMudeckoM paBHOBeCUU. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUUECKOU PEaKINu 1
MOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIFHBIE PEAKIWU, DSJIEKTPOHHBIM OajaHC OKHCIUTENbHO-BOCCTAHOBUTENbHOW peakuuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCTIOJIH30BAHUEM METO/1a AIEKTPOHHOIO OasaHca.

Teopust MEKTPOIUTHUECKON AUCCOUMALMH. DJIEKTPOJUTHI U HEINEKTPOIUThl. KaTHoHbI, aHMOHBI. MexaHu3M JMCCOLMAINKA BEIIECTB C
pPa3IMYHBIMU BUJAMU XUMHUYECKOU cBsi3u. Ctenens aucconuani. CUiabHbIC U ca0ble JJIEKTPOIUTHI.

Peakuuu moHHoro obMeHa. YciaoBHsI MPOTEKaHUS peakUUid HMOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHbIE MOHHBIC YPAaBHEHUS PEaKIIMA.
CBolicTBa KHCJIOT, OCHOBAaHMI U COJIEH B CBETE MPEACTABICHUN 00 SIEKTPOIMTUYECKON auccouuanuu. KadecTBeHHBbIE peakIMd HAa HOHBI.
[TonsiTe 0 THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEHIETOK HEOpraHMYeCKHX BEUIECTB — METANIOB M HeMeTauioB (rpadura u aimMasa),
CIIOKHBIX BEHIECTB (XJIOpHAa HATPHS), HCCIEAOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUECKON pEeakIuu OT BO3ACUCTBUSA Pa3TUYHBIX (DAaKTOPOB,
HCCJIEIOBAHKE DIIEKTPOIPOBOIHOCTHA PACTBOPOB BEIIECTB, MPOIlecca AUCCOIHAIIMHA KUCTIOT, EN04Yei U coyel (BO3MOXKHO MCTOIb30BAaHUE BUJICO
MaTepHayioB), TPOBEACHUE OMBITOB, MJUTFOCTPUPYIOIIUX TPU3HAKH MPOTEKAHMS PEAKIIMid HOHHOTO 0OMeHa (00pa3oBaHue OCalKa, BBIJCICHHE ra3a,
00pa3oBaHHE BOJIbI), OMBITOB, HILTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUNA (TOpEHHE, PEeaKlUH pa3IoKEeHHUS,
COEIMHEHUS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUi Ha MOHBI, pEeIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4.

Hemeranbl u UX coeIMHEHUSA

OO6mas xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTerneHu okucieHus. CtpoeHue u (duznueckue
CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHUYECKIE CBOWCTBA Ha MPUMEPE XJIopa (B3aUMOJICHCTBUE C METAIIIaMH, HEMETaJllIaMH, [IeJI0UaMu ).
Xnoposogopoa. CossiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4eHHE, MpUMeHeHHe. JleficTBue xjopa u XJIOpOBOIOPO/Ia Ha OPraHU3M UYeJIOBEKa.
Baxueiimme Xaopuasl U UX HAX0XKAECHUE B MPUPOJIE.



OObmas xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHHW oKucieHus. CTpoeHue u
¢u3uveckne CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOJAa U CEpbl. AJUIOTPOIIHBIE MOJU(HUKAIIMNA KUCIOPOJA U Cepbl. XUMUYECKHE CBOWCTBA CEPHI.
CepoBonopoJi, CTpoeHue, (pU3NYecKne U XUMHUYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHAOB. CepHas KHUCIOTa,
duznyecKkne 1 XuMUYECKHe CBOMCTBA (001IMe KaK MPeICTaBUTEINs Kacca KUCIIOT U crienupuyeckue). XUMUYECKUE PEaKiuy, JIeKallie B OCHOBE
MPOMBIIIIEHHOTO CIloco0a MoJydyeHusi cepHol KHUcioThl. Ilpumenenue cepHoit kucnotbl. Coyid CepHOM KHUCIOTHI, Ka4yeCTBEHHAsl peakiusl Ha
cyabdar-uon. Haxoxaenue cepsl U €€ coOeJMHEHUI B pupoie. XUMHUYECKOE 3arpsi3HeHUE OKPYIKaloIIel Cpebl COSTMHEHUSIMU Cephl (KUCIOTHBIE
JOKIIH, 3arpsi3HEHUE BO3/1yXa U BOJAOEMOB), CIIOCOOBI €TI0 MPEA0TBPAILEHNUS.

OO6mas  xapaktepuctuka 3JIeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUsA. A3OT,
pacmpocTpaHeHHe B IpUpoje, (U3NYecKre U XUMHUYECKUEe CBOMCTBA. KpyroBopoT a3zora B mpupojae. AMMHAK, ero (pU3HUecKue U XUMHUYECKUE
CBOWCTBA, NOJMy4YeHHUE U npuMeHeHne. Conu aMMOHHMS, UX (PU3MUECKUEe U XMMHUYECKHE CBOWCTBA, NpuMeHeHne. KauecTBeHHAs peakuusi Ha HOHBI
aMMOHHUS. A30THasl KUCJIOTA, €€ MoyyueHue, Gpu3ndeckue U XuMUYecKue cBorcTBa (00IIMe KaK MpeCTaBUTeNs Kilacca KUCIOT U crienu(uyecKue).
Hcnonp30BaHWE HUTPATOB M COJEM aMMOHHUS B KaueCTBE MHUHEpPAJIbHBIX yI0OpeHHil. XHMHUYECKOe 3arpsi3HEHHE OKpPYXKAloIlel cpeabl
COCTMHEHUSIMU a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3AyXa, MOUYBBI M BomoémoB). docdop, amnorpomubie Momudukanuum docdopa,
¢usnueckue u xummyeckue cpoictBa. Okcua ¢ocdopa (V) u dochopHas kuciora, (U3MUECKHE M XUMHYECKHAE CBOWCTBA, IOJYYCHHUE.
Hcnons3oBanue ¢pocdaToB B Ka4eCTBE MUHEPAIBHBIX YAOOPEHUH.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpynmel. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTE€pHbIE CTEINEHU OKHUCICHUS. YTIEpos,
QUTOTPOITHBIE MOAU(DHKAINK, PAaCIPOCTPAaHEHHWE B TpUPOJe, (U3MUSCKHEe M XMMUYECKHEe CBoicTBa. AnmcopOrus. Kpyrosopor yrieponma B
npupose. Okcuubl yrieponaa, uUx (U3MUECKHE M XHMUYECKHE CBOMCTBA, JACMCTBUE HA JKUBBIE OPraHU3MbI, IOJyYEHHUE U IPUMEHEHHE.
DKosoruyeckue mpobeMsl, CBsi3aHHbIE ¢ OKCHIOM yrieposa (IV), runoresa rinodaabHOro NOTEMICHUs KJIMMaTa, MapHUKOBBINA 3P eKT. YronbHas
KUCIoTa U e€ coiu, UX (u3MYecKrue M XMMHUYECKHe CBOWCTBa, MOJy4deHHe M NpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJIEHHOCTH U CEJILCKOM XO0341CTBE.

[TepBoHauanbHble MOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCJUHEHHUSAX yriepoia (MeTaH, 3TaH, 3TWUJIEH, alleTWJIEH, J3TaHOI,
IJIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble MCTOUHUKN YTJIEBOJIOPOJIOB (Yroib, IPUPOAHBIM a3, HeQTh), MPOAYKTHI UX NepepaboTKu (OeH3HH),
UX POJIb B OBITY U IPOMBIIIICHHOCTU. [IOHATHE 0 OMOOTMUECKN BaXKHBIX BEILIECTBAX: )KHUPaxX, OelKax, yrieBoJax — U UX POJIM B )KU3HU YEJIOBEKA.
MartepuanbHOE €AMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero gpusnueckre 1 XuMHU4ECKHE CBOMCTBA, MOTy4YeHHE U IpuMeHeHne. CoefuHeHus! KpeMHUsI B mpupoze. O0miue npeacTaBieHus
00 okcune kpemuus (IV) u kpemHueBoil kuciore. CHUIMKAThl, UX UCIOJb30BaHUE B OBITY, B NMPOMBIIUIEHHOCTH. BaxkHeilne cTpouTeIbHbIE
MaTepHabl: KepaMuKa, CTEKJO, IEeMEHT, OeToH, xkene300eToH. [Ipobimembl 0e30macHOr0 HCHOJIB30BAHMUSA CTPOUTENBHBIX MAaTEepHUaloB B
MTOBCETHEBHOMW KU3HU.

Xumuueckuii IKCnepumenm:



u3ydeHne oOpa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI, MPOBEICHHE KAYECTBEHHBIX PEAKLUUH Ha XJIOPUI-UOHBI U
HaOJr0IeHNE PU3HAKOB UX MPOTEKAHMsI, OIBITHI, OTpaKarone (GU3NIeCKre U XMMHUUECKUE CBOMCTBA TaJIOTEHOB M MX COCIMHEHHN (BO3MOXKHO
UCITIOJIb30BaHUE BHUAEOMATEPHUATIOB), O3HAKOMJIGHHE C OOpa3laMu XJIOpUAOB (TaJOr€HU[OB), O3HAaKOMJIEHHE C oOpa3mamu cepsl U eé
COCIUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHWE BHJIEOMATEpUANIOB), HaOmIOAeHHEe Tmpolecca OOyriauBaHUS —caxapa I[OJA  JIeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOI KHUCIIOTHI, U3yUYeHNE XUMHUECKUX CBOIMCTB pa30aBIEHHOI CEpHOIl KUCIIOTHI, MPOBEJACHNE KAaUeCTBEHHOM peakinuu Ha
Cyiab(par-uoH U HaONIOJCHHE NpHU3HAKa e€ NPOTeKaHMs, O3HAKOMIICHHE C (PU3MUYECKMMH CBOWCTBAMH a30Ta, ¢ochopa M HX COeTUHEHHN
(BO3MOKHO HCIIOJI30BAHUE BHIEOMATEPHANIOB), oOpa3namu a30THBIX M (ocOpHBIX yAOOpeHMid, MoiTydyeHue, coOMpaHHe, pacro3HaBaHUE U
U3y4YEeHHE CBOMCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peaklMii Ha MOH aMMOHUS U ¢docdaT-uOH U U3ydYeHHE MPHU3HAKOB MX MPOTEKaHHUS,
B3aMMOJICHCTBHE KOHILIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeAbl0 (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), HM3y4YeHHE MOJeen
KPUCTANTMYECKUX PEHIETOK anmasa, rpadura, QysuiepeHa, 03HAaKOMJICHHE C MPOLECCOM aACOpOIMH PAacTBOPEHHBIX BEUIECTB aKTMBHPOBAHHBIM
yIIEM U yCTPOWCTBOM IIPOTUBOTra3a, MolydeHue, coOupaHue, paclio3HaBaHUE U U3yUEHUE CBOMCTB YIVIEKHCIIOrO I'a3a, IPOBEIEHNE KaueCTBEHHbBIX
peakiuii Ha KapOOHAT W CUJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB MX MPOTEKaHUs, O3HAKOMIIEHUE C MPOAYKIHEH CHIIMKATHON MPOMBIIUIEHHOCTH,
pelleHne SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHeine HeMeTamibl 1 X COSTUHEHHUS.

MeTtaJuIbl M MX COEIUHEHHS

OO0mmas xapakTepuCTUKa XMMHYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUM HX MoioxeHus B [leproamdeckoil cucteMe XUMHUYECKUX
snementoB JI. . MenzaeneeBa u ctpoeHus atoMoB. CTpoeHue MeTaisioB. Meraminyeckas CBA3b M METAJUIMYECKas KpUCTAITUYECKas peréTka.
DNEKTPOXUMHUYECKUI Pl HANpsDKEHUH MeTayuioB. Pu3ndeckue M XMMUYECKHe CBOicTBa MeTayuioB. OO0mue crnocoObl MONy4eHUs METalIoB.
[lonaTne 0 KOPpPO3WM METAJUIOB, OCHOBHBIE CHOCOOBI 3amIUTBI MX OT Koppo3uu. CrutaBel (CTanb, YyryH, JIOPATIOMHHHNA, OpOH3a) M HUX
IPUMEHEHNE B OBITY U POMBIIIEHHOCTH.

[Ilenouynsle MeTayibl: mojoxkeHue B Ilepuoguueckoil cucreme xumuueckux snemeHToB J[. M. MengeneeBa, cTpoeHHE HX aTOMOB,
HaxoxJeHue B mpupojge. dusznueckne M XUMHUYECKHE CBOWMCTBa (Ha mpuMmepe HaTpus U Kamus). OKCHIBl M TMIPOKCHABI HATpUS M Kalus.
[IpumeHeHne me0YHbIX METAJUIOB U UX COCIMHEHHUI.

[IlenoyHoO3eMeNbHBIE METAJUIBI MArHUW M KaJblUW: NOJIO)KEeHHE B Ilepuoanyeckoil cucreme xumuueckux sneMmenToB [[. M. Menneneesa,
CTPOEHHE MX aTOMOB, HaxO)JeHue B npupoge. OPusznyeckue U XMMHUECKHE CBOMCTBA MarHus W KanblMsl. BakHellnne coequHEHMs KalbLus
(oxcua, THAPOKCHL, cONn). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEeHHs.

Amomunuit: nonoxenue B llepuomnueckoit cucreme xumuueckux anemeHtoB J[. M. MenneneeBa, crpoeHue aTtoma, HaXxOXXIEHUE B
npupoze. Pusnueckue U XMMUYECKHUEe CBOMCTBA allOMUHUSA. AM(OTepHbIE CBONCTBA OKCH/IAa M THAPOKCHIA aTFOMHHUS.

Kenezo: monoxenue B [lepronnueckoit cucreme xumuueckux anemeHToB J[. . MenaeneeBa, ctpoeHne atomMa, HaXOXKJICHUE B MPUPOJE.
dusnyeckne 1 XUMHYECKUE CBOMCTBA xkene3a. Okenabl, ruapokcuabl u conu xenesa (11) u xenesa (111), ux cocras, cBoicTBa U MOTyYeHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C 00pa3llaMu METaJJIOB M CIUTABOB, MX (PM3NYECKUMU CBOMCTBAMU, U3YUCHHE PE3YyJIbTATOB KOPPO3UH METALIOB (BO3ZMOXKHO
UCTIOJIb30BaHUE BUACOMATEPHAJTIOB), OCOOEHHOCTEH B3aMMOJEHCTBHA OKCHIA KalblUsig M HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMAaTEpPHUAIOB), HCCIEIOBAaHUE CBOMCTB KECTKOW BOJBI, IIpoOLlEcCa TOPEHMsI JKeJIe3a B KHUCIOPOAE (BO3MOXHO MCIIOJNb30BaHUE
BUJ/ICOMATEPHUAIIOB), IPU3HAKOB MIPOTEKAHKS KAYeCTBEHHBIX PEAKIIMH HA MOHBI: MArHUs, KaJbIHs, aTFOMUHMS, IMHKa, sxene3a (I1) u xemnesa (111),
menu (1), HaOmromeHWe W OMMCaHWE MPOILECCOB OKpAIIMBAHHS IJIAMEHH HOHAMH HATpHs, Kalus MU Kajdblds (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U THAPOKCHUIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 337124 110
TeMe « BakHeWIme MeTauibl U UX COCTUHEHUSD.

XuMus 4 OKpy:Kaomas cpeaa

BemiectBa n MaTepualibl B IOBCEAHEBHOM JKM3HU YelloBeka. be3omnacHoe ucnonbp30BaHNe BEUIECTB U XMMUUYECKHX peakiuid B ObITy. [lepBast
MIOMOILb [P XMMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYEeCKOe 3arpsi3HeHHE OKpYXKarolled cpedbl (IpelenbHas IOMycTuMasi KoHIeHTpauus BemiecTB, naigee — [1/IK). Ponp xumuu B
pEIIeHUH IKOJIOTUYECKUX MPOOIEM.

Xumuueckuii Ikcnepumenm:

u3y4eHue o0pa3oB MaTepHalioB (CTEKIIO, CIIaBbl METAJIOB, MOJIMMEPHBIE MaTepUalbl).

Mescnpeomemmnuie ceéaszu

Peanuzanust MeXIpeIMETHBIX CBSA3EH MPU U3YyUEHUU XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX MIOHATHM, TaK U MOHATUMN, SABJIAIOIIMXCA CUCTEMHBIMU ISl OTAEIbHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0me ecTecTBEHHO-HAy4YHbIC TMOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KJIACCU(PUKALMSI, TNEPHUOIUUHOCTD,
HaOJII0ZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE, TAPHUKOBBIN 2P(HEKT, TEXHOJIOTHS, MATEPUATIBI.

®usnka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIH], H30TONbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUYECKUN 3apsi,
MPOBOJHUKH, MOMYMPOBOJHUKH, AUAICKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHUE BEIIeCTBA, ra3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAJUTMYECKAsi PemETKa, CIUIaBbl, (PU3WYECKUE BEIUYHMHBI, CAMHHIIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI,
3BE3151, ComHIle.

buonorus: ¢orocunres, apixanue, ouocdepa, 3KocucTeMa, MHHEPATbHBIE YIOOPEHHS, MUKPOJIEMEHTHI, MAaKPOIJIEMEHTHI, MMUTATEIbHbBIE
BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MuHEpabl, TOPHBIEC TTOPOIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS IMPOrPAaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHUS JAOCTHTalOTCA B X0Ji€ OOY4YeHHS XHUMHUU B €IHHCTBE
y4€0HOW U BOCIUTATEIBbHOM EATEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUMCKMMH COLMOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, MPUHATBIMH B OOLIECTBE IMpaBHJIAaMH M HOPMaMHU MOBEJCHHS M CIIOCOOCTBYIOT MpOIlEcCaM CAaMOIO3HAHUS, CAMOPA3BHTUS U
COLMAJIN3ALUHU 00YYatOLIIXCS.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAKOT TOTOBHOCTh O0YYAIOIUXCS PYKOBOJCTBOBATHCS CUCTEMON MO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH U
pacUIMpEHME OIbITA ACSITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

LIEHHOCTHOTO OTHOILEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HAcJEJUI0, IOHUMAaHUsl 3HAYEHUS] XUMUYECKOU
HAYKH B KH3HH COBPEMEHHOTO O0IIIECTBA, CIOCOOHOCTH BIIAJETh JOCTOBEPHOU MH(POPMALIUEH O MEPETOBBIX TOCTHKECHUAX U OTKPBITUAX MUPOBOM
¥ OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOro BOCIHTAHUS:

IPEJICTaBICHUS O COLMAIBbHBIX HOPMAaxX U MPaBWJIAX MEXJINYHOCTHBIX OTHOLIEHMH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B
0O0IIECTBEHHO MOJIE3HOU, YueOHO-UCCIe10BATEIbCKOM, TBOPUECKON U APYrMX BHUJAX JESITEIbHOCTH, FTOTOBHOCTU K Pa3HOOOpPA3HOM COBMECTHOM
JESTEIbBHOCTH IIPU BBIMOJIHEHUN Y4EOHBIX, [103HABATENIbHBIX 3a7jay, BBHIIOJHEHUN XMMHUYECKHUX SKCIIEPUMEHTOB, CO3JaHUM yYEOHBIX IPOEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHMIO M B3aUMOIIOMOIIM B IpOLiecCe 3TOW yueOHOW AeATeIbHOCTH, FOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJCHHE U
MOCTYIIKU CBOMX TOBAPUILIEH C TIO3ULIMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIECTBE U XMMHUECKON PEaKIIMH, COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
COCTAaBJIAIOLIME OCHOBY JUIl TOHUMAaHU CYyIIHOCTH HayYHOW KapTUHBI MUPA, MPEICTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPO/IBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOJHON CPENloi, O pOJIM XMMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAalpaBJ€HHbIE HA IOJIYYEHHE HOBBIX 3HAHUU MO XHWMHH, HEOOXOIUMBIE NIl OOBSCHEHUS HaOII0/1aeMbIX
IIPOLIECCOB U SIBJICHMM, MMO3HABATEIbHOM, MHPOPMAIIMOHHON M YMUTATENbCKOW KYJIBTYpBL, B TOM 4YHCJIE HABBIKOB CaMOCTOSITENIbHON padoOThI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JTUTEpaTypoi, JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYeHMIO M T[O03HAHHIO, JII0OOO3HATENBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K CaMOOOpa3OBaHHIO, TPOEKTHOW U
HCCJIEIOBATEILCKOM 1eATEeNbHOCTH, K 0OCO3HAHHOMY BBIOOPY HAaIIPaBJIEHHOCTH U YPOBHS 00yUYeHUs B ajbHeMIIeM;

4) ¢popMUPOBAHUS KYJILTYPHI 3/10POBbSI:



OCO3HAaHHUE I[CHHOCTH JXH3HH, OTBCTCTBEHHOI'O OTHOIIECHHsS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »KHM3HH, OCO3HAHHE
IIOCJICAICTBHIM M HEMPHUATHE BPEAHBIX MPHUBBIYEK (YIIOTPEOIEHHUS AKOTOJs, HAPKOTHKOB, KYypEHHs), HEOOXOIUMOCTH COOJIOJCHHS IPaBHII
0€30MacHOCTH TIPH 0OPAIIEHHH ¢ XHMHYECKUMH BEIIECTBAMH B OBITY U PEabHOM JKU3HM;

5) Tpy10BOro BOCIIMTAHUS:

UHTEPEC K MPAKTHYECKOMY M3YUEHHIO MPOPECCHii U TPy/Ia pa3IMuHOro pojia, YBaKEHUE K TPYAY M pe3yjibTaTaM TPYIOBOM JAEATCILHOCTH, B
TOM YHCIIC Ha OCHOBE NPHUMEHCHHS MPEIAMETHBIX 3HAHHM IO XHMHH, OCO3HAHHBIM BbIOOP WHAWBHAYAIbHOM TPACKTOPHUH IPOIOIDKEHUS
00pa3oBaHusi C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OONICCTBEHHBIX HHTEPECOB W IOTPEOHOCTEH, YCIEIHON
poeCcCHOHATIBHOM AEATSILHOCTU M PA3BUTHSI HCOOXOAMMBIX YMEHHIA, TOTOBHOCTh aJJallTHPOBATHCS B MPOGECCHOHAILHOMN CpeIe;

6) 9K0JIOrHY€eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11€1€CO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHHKY JKU3HH Ha 3eMIIe, OCHOBE €€ CyIIeCTBOBAHHS, TOHUMAaHHE [[CHHOCTH
3I0pOBOr0 M 0€30macHOro o0pasa ’KU3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (DPU3MYECKOMY M IICHXHYECKOMY 30POBBIO, OCO3HAHHE
[ICHHOCTH COOJIIOJICHUS TIPaBHJI O€30MacHOro MOBEACHUS MPU PabOTe C BEIISCTBAMH, a TAKXKE B CUTYAIHSIX, YTPOKAIOIINX 30POBBI0 U JKU3HH
JIIOJIE;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, MOJyYacMble TPH H3YyYEHHH XHMHHM, I PELIEHUS 3ajad, CBSI3aHHBIX C OKPYIKAIOMICH IPUPOIHON
CpEJIOi, JUIs MOBBIIICHHST YPOBHS 9KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS III00ATBLHOIO XapaKTepa SKOJOIHYECKHUX TPOOIIEM U YT MX PEIICHHs
HOCPEJICTBOM METOJIOB XHMHH, 3KOJOTMYECKOTO MBIINUICHHUS, YMEHHS PYKOBOJICTBOBATbCA WM B II03HABATEIbHOH, KOMMYHHKATHBHOH U
COIMAIbHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbI

B cocraBe MeTampeIMETHBIX PE3yJIbTATOB BBIACSIIOT 3HAYMMbIEC UIS (POPMHUPOBAHUS MHPOBO33PEHHs OOICHAYyUYHBIC MOHATHS (3aKOH,
TEOpHsi, MPHHIKII, TUIIOTe3a, (aKT, CHCTEMa, MPOIECC, IKCIEPHUMEHT U JAPYroe.), KOTOphle UCIOIb3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX
npeaMeTax M TMO3BOJSIOT HAa OCHOBE 3HAHHWH W3 3THUX MPEAMETOB (POPMHPOBATH MPEACTABICHHE O IENOCTHON HAYYHOW KapTHHE MHUpa, U
YHUBEpCAIbHBIC YUeOHbIE AeHCTBHs (I03HaBaTEIbHBIE, KOMMYHUKATHBHBIE, PETYISTUBHBIE), KOTOPBIE 00ECIEYNBAIOT ()OPMUPOBAHHUE TOTOBHOCTH
K CAMOCTOSATEILHOMY TIAHUPOBAHUIO M OCYIIECTBIIEHHIO YIEOHOM JIeATETLHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCATbHbIE YUeOHbIE TelCTBHS

BasoBble JJornyecKue 1eiicTBHA:

YMEHHSI UCITOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHHS TIPH OCBOEHUM 3HAHMI: PACKPHIBATH CMBICII XUMHUYECKHX MOHATHH (BBIAEIATH MX
XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH B3aWMOCBS3b C JAPYTMMH TOHSITHSIMH), UCIIOJIB30BATh MOHATHS I OOBSICHCHUS OTAEIbHBIX (hAKTOB U
SIBJICHUH, BBIOMPATh OCHOBAHUSA M KPUTCPUM IS KIACCU(PHUKAIUK XMUMHUYCCKMX BEIIECTB M XUMHUYECKHX pPEaKIMid, YCTaHABIMBATH MPHUMHHO-
CIIE/ICTBEHHBIE CBSI3M MEXKIY OOBEKTAMH HM3YYEHHs, CTPOHMThH JIOTHUECKHE PACCYKIAECHHs (MHIYKTHBHBIE, N€IyKTHBHBIE, [0 AHAJOTHH), IENIATh
BBIBOJIBI M 3aKITFOUEHHS;



YMEHHE TPHUMEHATh B TMPOLECCe MO3HAHUS TOHATHS (IpeIMETHbIE M MeTalpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
UCIIOJIb3YEMBIE B XHMHH, NPeoOpa3oBbIBaTh HIMPOKO INPUMEHSEMBbIE B XHMHUU MOJENbHbIE IPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI
JJIEMEHTA), XUMHUYecKas (OopMysia M ypaBHEHHE XUMHUYCCKOW pEaKIUd — NpU PEIICHUH y4eOHO-IIO3HABATEIbHBIX 33/a4, C Y4ETOM 3THX
MOJICTIbHBIX MPEACTABICHUI BBISBIATH U XapaKTEpPHU30BaTh CYIIECTBEHHbIC NPU3HAKK H3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PpEeaKlUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIC CBSI3M M IMPOTUBOPEUMs B HM3y4YaeMbIX Ipolieccax Hu
SIBIICHUSX.

ba3oBble uccienoBarebckue 1eCTBHUS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHbIE BONPOCH B KAaueCTBE MHCTPYMEHTA IMO3HAHMA, a TAK)KE B KAa4eCTBE OCHOBBI JJIsI (POPMHUPOBAHUS
TUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbBIX CYXKICHUN;

MpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMU U NPOBEIACHHUIO YYCHHMUECKHUX SKCIIEPUMEHTOB, YMEHUE HaOII0AaTh 3a XOJI0M
npoIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATh €ro pe3ysbTaT, (popMynnpoBaTh 0O0OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO OIIBITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOEIaHHON padoTe.

PabGora ¢ undpopmanmeii:

YMEHHE BbIOMpATh, AHAJU3UPOBATH U HHTEPIPETUPOBATH MH(OPMALMIO Pa3IMYHBIX BUIOB KU (OPM NPEACTABICHUS, NOIYyYaeMYyI0 U3
pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIUTEpPATypa XMMHYECKOTO COJIEp:KaHHUs, CIpaBOYHBbIE Mocobus, pecypchl MHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO H(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METO/bI U 3aPOCHI MPU MOUCKE U 0TOOpe MHPOPMAIIUN U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX IS
BBIMIOJHEHUSI yUYEOHBIX M I1O3HABATEIbHBIX 33]ad ONpEeAENEHHOr0 THUIA, NPUOOpPETEHHE OIbITa B O0JIACTH MCIONb30BaHUSI MH(GOPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYJIbTYpPOl aKTUBHOI'O MCIOJIb30BAaHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BHIOMPATh
ONTUMAaNBHYIO (GOopMy MpeAcTaBleHUs WHGOPMAIMKU U WLIIOCTPUPOBATH pEIIaeMble 3aJaud HECJIOXKHBIMU CXEMaMH, JuarpamMmMmamu, JPYyTUMU
dopmamu rpapuKu U UX KOMOUHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHAIU3UPOBaTh B Ipoliecce Y4eOHOM U HCCIeOBaTEeNbCKON JI€ATENbHOCTH HH(OpPMAlMI0 O BIUSHUU
IIPOMBIIIIIEHHOCTH, CEIBCKOT0 X035HCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY’KAOLIEN PUPOJHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBepcaJlbHbIe y4eOHbIe 1eHCTBUSA:

YMEHHS 33/1aBaTh BOIIPOCH! (B XO/€ AMAIOra U (WIM) TUCKYCCUH) MO CYLIECTBY 00CYyKAaeMoi TeMbl, HOpMYyIUpOBaTh CBOM MPEIOKEHUS
OTHOCHUTEIIBHO BBIIIOJIHEHUS NIPEUIOKEHHON 3a7aun;

YMEHUS MPEACTaBIATh NOJyUeHHbIE PE3YJIbTaThl TO3HABATEILHON JEATENbHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; JEJIaTh MPE3CHTALUIO
pPe3yIabTAaTOB BBHIMIOJHEHUS XUMHUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OMbBITa, JJAOOPATOPHOW pabOTHI MO MCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MTPOEKTA);



YMEHHUSI Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHON MO3HABATENLHON M MCCIICAOBATENBCKOM ACATEIBHOCTU NPU PEIICHUH
BO3HHUKAIOIIKX MPOOIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UINHA (00CYXIeHHsI, 0OOMEH MHEHUSMH, «MO3TOBBIE LITYPMBD,
KOOPJMHAIIMS COBMECTHBIX JCHCTBU, ONpeieTICHHE KPUTEPHUEB MO OLIEHKE KA4eCTBA BHITIOJIHEHHOW PabOTHI U IpYTHE).
PeryasiTuBHbIe yHUBepcaJibHbIE Y4eOHbIE 1eCTBUSA:
YMEHHE CaMOCTOSTEIIFHO OMNpPEIeNATh WENu ACSTeIbHOCTH, IIAaHUPOBATh, OCYLIECTBIATH, KOHTPOJIUPOBATH M TPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JESATEIBHOCTb, BBIOMpaTh Haumbonee HPQPEKTHUBHBIE CHOCOOBI peImIeHUs YYeOHbIX M TIO3HABAaTENbHBIX 3aad,
CaMOCTOATENIBHO COCTABJIATh MIIM KOPPEKTUPOBATH IIPEMIOKEHHBIM aIrOPUTM JIEUCTBUM NPU BBINOJIHEHUH 3aJaHUN C Y4ETOM IIOJIyYEHUSI HOBBIX
3HaHUM 00 M3yuyaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUAX, OLEHHWBATh COOTBETCTBUE IOJIYYEHHOIO pe3yJibTaTa 3asiBICHHOW LeNH, YMEHUe
MCIIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTBI, IIPEUIAracMble B yCIIOBUU 3aJaHUM.
INPEAMETHBIE PE3YJIbTATbBI
B cocraBe mnpenMeTHBIX pPE3yJbTATOB I10 OCBOEHHUIO OO0S3aTEIBHOTO COJCpXAaHUSA, YCTAaHOBJICHHOIO JaHHON QenepanbHOil paboueit
IPOTrPaMMOii, BBIIENAIOT: OCBOEHHBIE OOYYAIOIIUMKCS HAyyHble 3HAHMs, YMEHHUS M CIOCOObI JeicTBUH, crnenuduyeckue A NpeaMETHOU
obnactu «XHUMHUSA», BUJBI JI€ATEIBHOCTH 10 MOJYyUYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIIPETALNHU, IPEOOPa30BAHNI0 U IPUMEHEHUIO B Pa3IMYHbIX
y4€OHBIX 1 HOBBIX CUTYalUsX.
K xoHiy oOyuenus B 8 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpakaTh cHOPMUPOBAHHOCTH y OOYyYaroIUXCs
YMEHUM:
® pacKpbIBATh CMbICI OCHOBHBIX XMMHUYECKHUX IOHATHI: aTOM, MOJIEKYJIa, XMMUUECKUN 2JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO,
cMech (OJHOpOJIHAsE U HEOAHOPOJHAs), BAJIEGHTHOCTb, OTHOCUTEIbHASI aTOMHAsi U MOJIEKYJIipHas Macca, KOJMYECTBO BEIECTBA, MOJIb,
MoOJIIpHasi Macca, MaccoBas JOJs XMMHMYECKOTO JJIEMEHTa B COEIMHEHUHU, MOJISPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb,
ANIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIIEHUS, XMMUYECKas peakius, KiacCu(UKalus peakiHuid: peakluu COEAMHEHUS, PEeaKLuu
pa3JIoKEHUs, PeaKlUU 3aMEIICHUs, peakiM OOMeHa, 9K30- M 3HJIO0TEPMUUYECKHE PEaKLUH, TeIIOBOH 3¢ (eKT peakiuu, sJIpo aToMma,
AIIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTaJb, pauyCc aToMa, XUMUYECKas CBA3b, MOJSPHAs U HETIOJISIPHAsI KOBAJIEHTHAs CBA3b, MOHHAs
CBSI3b, HOH, KATHOH, AaHUOH, PaCTBOP, MaccoBasi J0JIs1 BellleCcTBa (MPOLIEHTHAs: KOHIEHTPALUs1) B pacTBOPE;

¢ JJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHX IIOHATUHW U IPUMEHATH JTU IMOHATHA IIPU ONHUCAHUM BEUIECTB U HX
[IPEBPAILCHU;

® HCHOJb30BATH XUMHUUECKYIO CUMBOJIUKY JIsl COCTaBICHUS ()OPMYJI BELIECTB M YPAaBHEHUH XUMUYECKUX PEaKIIHii;

® OMpenaeNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSAX, CTENCHb OKHCIEHHS 3JEMEHTOB B OMHApHBIX COEIMHEHMSX,
NPUHAIICKHOCTh BEIIECTB K ONpeNeIEHHOMY KJIacCy COeTUHeHUH mo (opMynam, BUJ XUMHUYECKOH CBS3HM (KOBAJEHTHAs U MOHHAs) B
HEOPraHWYECKUX COCAUHECHUSAX;



packpbiBaTh cMbIca [lepuonnueckoro 3akona J[. 1. Menneneesa: 7eMOHCTPUPOBATh IOHUMAHUE MIEPUOJUIECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHMX AJIEMEHTOB OT MX I0JIOKeHUs B llepnoanueckoil cucreme, 3aKOHOB COXPAaHEHMS] MacChl BELIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo;

OIKCBIBATh U XapaKTepu30BaTh TaOnuuHyo popmy [leproanyeckoil cUCTEMbl XMMUYECKHX 3JIEMEHTOB: Pa3jiMyaTh MOHATHS «IJIaBHAs
noarpymna (A-rpynmna)» u «nobouynas noarpynna (b-rpymma)», manbie U OonbIIue MEpUOIbI, COOTHOCHTH O0O3HAYEHUS, KOTOpPHIC
umerotca B Tabnuue «llepuoguueckas cucremMa XxuMudeckux siemeHToB JI. M. MenneneeBa» C 4YMCIOBBIMU XapaKT€PUCTUKAMU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsl s1pa, oOliee YHUCIIO IEKTPOHOB U paclpesielieHue UX IO 3JIEKTPOHHBIM
CII05IM);

KJIaccu(UIUPOBATh XMMUYECKHE HJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMUYECKHE PeaKkUu (TI0 YUCITy U COCTaBy YYacCTBYIOIIUX B
PEaKIfK BEIIECTB, 10 TEIUIOBOMY (D (heKTy);

XapaKTepu3oBaTh (OMUCBHIBATh) OOIIME XMMHUYECKUE CBONCTBA BELIECTB Pa3IMUYHBIX KJIACCOB, MOJATBEpXKJas ONUCAHHE IMpPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;

[IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX Kauye€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH NPOTEKAaHUS XUMHYECKHX
IIPEBPALCHUN B Pa3IMYHBIX yCIOBUIX;

BBIYUCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO JOJII0 XMMHYECKOIO 3JeMeHTa 1o (opmyie
COEJIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTDH PACUETHI 110 YPABHEHUIO XUMUYECKON pEaKLuy;

IPUMEHATh OCHOBHBIE ONEpAIMM MBICIMTEIbHON JEsITeIbHOCTH — aHaJlU3 M CUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHUCTEMaTH3alluIo,
KJaccu(UKALUIO, BBIABICHUE NPUYMHHO--CICACTBEHHBIX CBs3eH — Ui H3yYEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIH,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl TO3HAHUS — HAOJI0JICHUE, U3MEPEHUE, MOIETTUPOBAaHNE, SKCIIEPUMEHT (PeasibHbIN U MBICICHHBIN);
CleIoBaTh IMpaBWJIaM IIOJb30BAaHUS XMMHUYECKOM MOCYJ0oM M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKKe MpaBUiaM OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH I10 BBIIOJHEHUIO JJAOOPATOPHBIX XMMHUYECKHUX OIBITOB MO MOJIYYEHHI0 U COOMPAHUIO
ra3oo0pasHbIX BELIECTB (BOJOpPOJA M KHCIOPOAA), NMPUTOTOBIECHUIO PACTBOPOB C OINpPENEIEHHOM MaccOBOM JOJE€H pacTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh M MPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI II0 PACIIO3HABAHHUIO PACTBOPOB ILEJIOYEH M KUCIOT C IOMOILBIO
UH/IUKAaTOpPOB (JIaKMYC, (heHOIPTaNeHH, METUIIOPAHXK U JpYyTHE).

K koniy oOydenusi B 9 kJacce mpeJMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh COPMUPOBAHHOCThH Y OOYUAIOIIMXCS

YMCHHM:

PacCKpbIBATbL CMBICII OCHOBHBIX XUMHWYCCKUX MOHATUM: XUMUYECKUM QJICMCHT, aTOM, MOJICKYJIa, MOH, KATHOH, aHUOH, ITPOCTOC BCUICCTBO,
CJIOKHOC BEHIECCTBO, BAJICHTHOCTD, SJICKTPOOTPULATCIBHOCTD, CTCIICHb OKHUCJIICHU A, XUMHYCCKasd pCaKlusid, XUMHUYCCKasa CBA3b, TEIJIOBOI
3(1)(I)CKT pcaknuu, MOJb, MOJ'IHpHBIﬁ O6’béM, pacTBOp, SJICKTPOJIHUTHI, HEIJICKTPOJIUTHI, SJICKTPOJIUTHYCCKAA AUCCOLMalus, pCaKIUun
HOHHOTO O6MCHa, KaTaJn3aTop, XUMHYCCKOC PABHOBCCHUC, O6paTI/IMLIC u H606paTI/IMBIe pCaKknu, OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC



pEaKIMU, OKUCIUTENh, BOCCTAHOBUTEINb, OKHCICHUE U BOCCTAHOBIIEHHUE, aJUIOTPOINs, aM(pOTEPHOCTh, XMMUYECKas CBsI3b (KOBaJICHTHaS,
WOHHAsl, METaJUINYeCKas), KpUCTAJUIMUECKas pemérka, KOpPpO3Usl METaJlJIOB, CILIaBbl, CKOPOCTb XMMHUYECKOW PpEaKLHH, IMPENEIbHO
nonycrumas konuentpauus 111K Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHUM M INPUMEHATb 3TH IOHATHA IIPU ONUCAaHUU BEIIECTB U HX
MIPEBPAILICHUH;

UCIOJIb30BATh XUMHUECKYI0 CUMBOJIMKY AJIsi COCTaBIeHUs ()OPMYJI BELIECTB M YPaBHEHUH XUMUYECKUX PEaKIIHii;

ONPEACIATh BAJCHTHOCTh W CTEIEHb OKHUCICHUS XMMHMYECKHX JJIEMEHTOB B COCIMHEHUSAX PAa3JIMYHOIO COCTAaBa, NPUHAMIEKHOCTH
BEIIIECTB K OINpENeNEHHOMY KJIacCy COEIUHEHUH 1o (opMysiaM, BHUJ XUMHUYECKOW CBA3M (KOBaJICHTHAas, MOHHAs, MeTaJUIMYecKas) B
HEOPraHMYECKUX COEJMHEHMSX, 3apsj] HOHAa IO XUMHUYECKOW (opMmyse, XapakTep cpeabl B BOJHBIX PAacTBOpPaxX HEOPraHUYECKHUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOHN pelIETKH KOHKPETHOTO BEILIECTBA;

packpsiBath cMbica Ilepuoanueckoro 3akona /[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAaHKE: ONMUCHIBATh U XapaKTEPU30BaATh
Tabanunyo Gopmy Ilepruoauueckoil CHCTEMbl XUMHUYECKUX JIEMEHTOB: PAa3JIN4aTh MOHATHUS «TJIaBHas MoArpynna (A-rpynmna)» u
«moboynas noarpynna (b-rpynmna)», manele u OOJbIIME MEPUOJbI, COOTHOCUTH OO03HAYEHMsI, KOTOPbIE UMEIOTCS B IEPUOINYECKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOSHHS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsij siipa, 00IIee Yico 3JIEKTPOHOB
U pacnpeesieHue UX 0 3JIEKTPOHHBIM CJI05M), OOBSCHITH OOLIME 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB 3JIEMEHTOB U X COEJAMHEHUM
B IIPEJIEaxX MaJIbIX IEPUOOB U INIABHBIX NOAIPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA, XMMUYECKHE PEaKIUH (TI0 YHCIYy M COCTaBy YYAaCTBYIOIIUX B
PEaKIMK BEHIECTB, 10 TeIUIOBOMY () (}EeKTy, 0 N3MEHEHUIO CTETICHEH OKMCIICHUS! XUMUYECKUX HIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U cHEU(PUYECKHE XMMUYECKHE CBOMCTBA IPOCTBIX M CIOKHBIX BELIECTB, IOJITBEPXKIas
ONMCAaHNE IPUMEpPAMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOUINX XUMHUECKUX PEAKIINM;

COCTABJISITh YPAaBHEHHUsI IEKTPOJIUTUYECKON NHUCCOLUMALNN KHCIIOT, IIEJI0YEN M COJICH, IOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLUN
MOHHOTO OOMEHa, ypaBHEHHs peaklWi, MOJTBEP)KIAIOUINX CYIIECTBOBAHHWE TI'€HETUYECKOM CBS3M MEXIY BELIECTBAMHU PA3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUN TOCPEICTBOM COCTABJICHHUS HJIEKTPOHHOT0 OanaHca THX peaKiuii;
IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS, BO3MOXKHOCTHM NPOTEKAaHUs XMMHMUYECKHUX IPEBpAIlEHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOIO 3JeMeHTa 1o ¢opMmylie
COEIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTDH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKuy;



coOuoIaTh TpaBWIa TOJIB30BAaHUS XMMHUYECKOH MOCYNOM M J1abopaTOpHBIM 00OpyJOBaHMEM, a TakXKe NpaBWiIa OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHMSMH IO BBINOJHEHHUIO JTa0OPAaTOPHBIX XUMHUYECKHX OMBITOB MO TMOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHAKa M YIICKHUCIOTO rasa);

MIPOBOJIUTH PEAKIIMHU, TIOATBEP)KJAIOIINE KaUeCTBEHHBII COCTAaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATD ONBITHBIM ITyTEM XJIOPHI-, OpOMHU/I-
, uoauna-, kapOouat-, ¢Qocdar-, cunmkar-, cyiabdar-, THIPOKCHUA-UOHBI, KAaTHOHBl AMMOHHMS ¥ HWOHBI H3yYEHHBIX METAJIOB,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

INPUMEHSATh OCHOBHBIC OIEpPAllMM MBICIUTEIBHON AEATENPHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, O00OOIIeHHE, CHCTEeMaTH3aLUIo,
BBISIBJICHUE IMPUYMHHO-CICICTBEHHBIX CBSI3€H — JUISI M3yYCHHs CBOWCTB BEIIECTB M XMMHUYECKUX DEaKIMi, €CTeCTBEHHO-HAay4YHbBIC
METO/IbI TO3HAHMS — HAOJI0JIeHUEe, H3MEPEHHE, MOJICTUPOBAaHHE, SKCIIEPUMEHT (PEaTbHbII U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO yacos
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM NMPOrpamMMbl Bcero Konrpoaeuiie Tpakriyeckue o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHbIe XUMHYECKUE IOHATHS
XuMust — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [JOK
MPAKTUYECKON IEATSILHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
19 BemecTBa 1 XUMH4Y€ECKHE 15 1 0 bu6mmoreka [IOK
peakiuu https://m.edso0.ru/7f41837¢c
Hroro mo pazneny 20
Pasnen 2. Baxkneiiniue npeacTaBuTe/ii HEOPraHUYeCKHX BelleCTB
51 Boznyx. Kucnopoa. [Tonsitue 5 0 0 bubnuotexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonstre 06 5 1 1 bu6nmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHEHHIA https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3. Ilepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
XHMI/I‘ICCKaH CBA3b. OKI/ICJII/ITC.]IbHO-BOCCTaHOBI/ITeJIbHI)Ie peammn



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bubmuoreka [JOK
31 XHMHHECKHX S1eMeHTOB [1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue
aToMa
XUMHYECKAsI CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTCIIBHBIC PCAKIINHN
bubmuorexa [JOK
Hroro no paszeity 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 Bubnnorexa LIOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosimuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3jieioB U TeM uugpoBbie
Ne ni/m P Kontpoabusie | IlpakTHyeckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMHYECKHE peaKkUU
[ToBTOpenue u yrirybiaeHne 3HaHUN bubmumorexa [IOK
11 5 1 0
OCHOBHBIX pa3JeioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAs IUCCOIUAIINS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKUE PEaKIMK B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Paznea 2. Hemera/iibl M X COeTHHEHUA
21 OO11ast XapakTepUCTUKA XUMUYECKUX 4 0 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
22| onewemmon ViAcrpymm:, Gepan o8 : 0 o brbmomesalloK
' PYTHEL. L-€p https://m.edso0.ru/7f41a636
COEIMHEHUS
23| ovewertos Vadpymms. Ason goctopux | 7 0 ;| BeOmorealOK
' PYyHHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
24| otewentos I acepymn, Yeneponn : 1 p | BimoresaLOK
' Ny PYIHIBL poa https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCTUHECHUS
Hroro mo pazneny 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

Paszgea 3. MeTa/LJIbI M MX COeIUHECHHUA

bu6mmoreka [IOK
A 5 4
3 Obumme CBOHCTEa METaILIOR https://m.edso0.ru/7f41a636
b K
3.2 Baxneime Metauisl ¥ UX COEAUHEHNS 16 hgsgj;r);z};zi?m 17£41a636
Hroro no pazneny 20
Pa3znen 4. XuMus u okpy:kamomas cpeaa
4.1 BertectBa u MaTepuaibl B )KU3HU YEI0BEKA 3 bubmmorexa HOK
' B P https://m.edsoo0.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE BpeMs 3 Bubmmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KoaunvecTBo yacoB
™ | eva yposa Beer fara .
n/n o K/P II/P | u3y4yeHUs pecypebt
1 [Ipenmer xumuu. Pons XuMuU B )KU3HH YelloBeKa. Tena u BemecTBa 1 0 0 04.09.2023 E;:S;T/(r);eeZZiOrﬁl ££0d210¢
2 [TonsaTre 0 MeTOIAX MO3HAHUSA B XUMHUUA 1 0 0 bubmorexa HOK
08.09.2023 | https://m.edsoo.ru/ff0d227e
3 [Tpaktruyeckas padora Ne 1 «IIpaBuna pabotsl B 1abopaTopun U 1 0 0 bubnnorexa [HOK
npué€MbI 00paIeHus ¢ JJabOpaTOPHBIM 000PYI0BAHHEMY 11.09.2023 | https://m.edsoo.ru/ff0d23dc
4 Uwuctele BemecTBa 1 cMecu. CriocoObl pa3ieicHus cMecei 1 0 0 18.09.2023 ﬁgg;jllﬁéezzg).orﬁ/fm d26ca
5 [Ipaktruyeckas padora Ne 2 «Paznenenue cmeceii (Ha mpumepe 1 0 0 bubnnorexa [JOK
OYHCTKH ITOBAPCHHOMN COJTH )» 22.09.2023 | https://m.edsoo.ru/ff0d28c8
° AATONGL I MOTeKy et ! 0 O | 2500.2023 ﬁﬁiﬁﬁlﬁiiﬂiﬁfm 2a6c
bubnuotexa [JOK
7 XUMUYECKHUE 31€MEHThI. 3HaKU (CUMBOJIbl) XUMUYECKHX AJIEMEHTOB 1 0 0 20.00.2023  https://m.e dscli).ru /f0d2be8
8 [IpocTble U clloKHBIE BEIIECTBA 1 0 0 bubmorexa HOK
02.10.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YUECHUE 1 0 0 bubmorexa LIOK
06.10.2023 | https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUECKasi opMyIia. 1 0 0 bubnuotexa [JOK
BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB 09.10.2023 | https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aTOMHAas Macca. OTHOCUTEIbHAS MOJICKYJTISIpHAS 1 0 0 bubnmoreka [JOK
Mmacca 13.10.2023 | https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK

12 MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUN 16.10.2023 | hitps://m.edsoo.ru/f0d350¢

13 ®u3nyecKue U XUMUYECKHE ABJICHHS. XUMHUYECKasl PEaKLUs Bubmiorexa LIOK
20.10.2023 | https://m.edsoo.ru/ff0d37fa

bubnunoreka [HOK
14 KomnuectBo BeniectBa. Mosnb. MossipHas macca 23.10.2023 | https://m.e dsgo.ru /045230

15 IIpu3Haky U ycioBus NPOTEKaHUS XUMUYECKUX PEaKIUil Bubmiorexa LIOK
27.10.2023 | https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPAaHEHUS MAcChl BEIIECTB. XUMUYECKUE YPABHEHUSI Bubmiorexa LIOK
30.10.2023 | https://m.edsoo.ru/ff0d3b88

17 Brruncnenus konudecTBa, MacChl BEUIECTBA 110 YPAaBHEHUAM bubnnorexa [HOK
XMMHUYECKHX PeaKIni 10.11.2023 | https://m.edsoo.ru/ff0d5708

18 Knaccudukanus Xumuueckux peakuuil (COeAMHEHUs, Pa3JIoKeHUs, bubnuorexa [IOK
3aMelleHus1, 0OMeHa) 13.11.2023 | https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIi-3H1IIMKIO0NIEAUCT. O000IIeHNE 1 bubnnorexa [HOK
cHCTEeMaTH3alus 3HAaHUH 17.11.2023 | https://m.edsoo.ru/ff0d40c4

20 KonrtponbHas padora Nel mo Teme «BemiecTBa u Xumuueckue bubnuoreka [IOK
peaKIum» 20.11.2023 | https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciaopon — anemeHT u bubnnoreka [JOK
npocroe BemectBo. O30H 24.11.2023 | https://m.edsoo.ru/ff0d448e

99 dusnuecKkue 1 XUMHUYECKUE CBOMCTBA KUCIIOPOIa (peakuu bubnuoreka [IOK
okucieHus, ropenue). [lonsTre 00 okcumax 27.11.2023 | https://m.edsoo.ru/ff0d4614

93 CriocoOblI mosryueHHst KUCIopo/ia B 1a00paTopuu U bubnuoreka [IOK
MPOMBIIITIEHHOCTH. [I[puMeHeHne Kuciopoaa 01.12.2023 | https://m.edsoo.ru/ff0d497a

TernoBoi 3 (PEKT XUMUUECKOU PEAKLIUHU, IIOHATHE O

24 TepMOXI/IMHE)f():KOM YpaBHEHHH, fmo-LI u Z;H}IOTGpMPI'—IGCKI/IX Bubmiorexa LIOK
peaKIX 04.12.2023 | https://m.edsoo.ru/ff0d4790

25 TomnuBo (HeQTh, yroib U MeTaH). 3arpsi3HEHHE BO3/TyXa, CIOCOObI bubnuoreka [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

€ro MpeI0TBPAICHHS 08.12.2023 | https://m.edsoo.ru/ff0d4cda

26 [IpakTrueckas padota Ne 3 mo Teme «Ilomyuenue u cobupanue bubmuorexa [JOK
KHCJIOPO/a, U3yUCHHE €r0 CBONCTB» 11.12.2023 | https://m.edsoo.ru/ff0d4ae2

97 Bonopon — sneMeHT u nipocTtoe BemmecTBo. HaxoxaeHnue B bubmuorexa [IOK
pupoje 15.12.2023 | https://m.edsoo.ru/ff0d4ddO

28 du3nyecKre U XMMHUYECKUe CBoCcTBa Bojiopoaa. [Ipumenenne bu6mmoreka [IOK
BOJIOpO/Ia 18.12.2023 | https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KUCIOTAX U COJIAX Bubnuorexa LIOK
22.12.2023 | https://m.edsoo.ru/ff0d50d2

30 CriocoOsI TOJTyYeHHUs BOJOPOIa B JTa00OpaTOpuun bubmmorexa LIOK
25.12.2023 | https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuueckas paborta Ne 4 mo teme «Ilonydenue u cobupanue bubnunoreka [JOK
BOJIOPOJIa, U3YUYCHHE €T0 CBOMCTBY 29.12.2023 | https://m.edsoo.ru/ff0d4f42

. " bubnuorexa [JOK
32 | Monspusiit 00kEM raso. 3akoi AROrazpo 12.01.2024 https://m.edsi.ru/ff0d542e

33 Brrancnenus 00bpEma, KOTHUYECTBa BEIECTBA ra3a 1o €ro bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA I 00BEMY 15.01.2024 | https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00bEMOB Ta30B 10 YpaBHEHUIO PEeaKIIMK HA OCHOBE bubnmnoreka [JOK
3aKOHa 00BEMHBIX OTHOIICHUH ra30B 19.01.2024 | https://m.edsoo.ru/ff0d5708

35 du3nyeckue U XMMUYECKHUE CBOMCTBA BOJIBI bubmorexa LIOK
22.01.2024 | https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [ToHsTHE 00 MHAMKATOPAX bubmorexa HOK
26.01.2024 | https://m.edsoo.ru/ff0d59e2

37 Bopna xak pactBoputesb. HachleHHbIC 1 HEHACBIIICHHBIC bubnmoreka [JOK
pacTBopbl. MaccoBas 10715l BEIIECTBA B PACTBOPE 29.01.2024 | https://m.edsoo.ru/ff0d5b40

38 [TpakTrueckas padota Ne 5 mo Teme «IIpurotoBienne pacTBOpoB ¢ bubnuotexa [JOK
OIpeIeIEHHON MacCOBOM JIOJICH PacTBOPEHHOTO BEIIECTBAY 02.02.2024 | https://m.edsoo.ru/ff0d5eba

39 KonTpomnbHas padorta Ne2 mo reme «Kucmopoa. Bogoposa. Bomgay» bubnmoreka [JOK
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05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KIaccupUKaIys, HOMEHKIIATypa bubmmorexa LIOK
09.02.2024 | https://m.edsoo.ru/ff0d664e
a1 [TonyuyeHnue U XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubmuorexa [IOK
aM(OTEPHBIX OKCUIIOB 12.02.2024 | https://m.edsoo.ru/ff0d664e
42 OcHoBaHHS: COCTaB, KJIacCH(PUKAIM, HOMEHKIATypa bubmmorexa LIOK
16.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonydeHue 1 XUMHUYECKHE CBONCTBA OCHOBAHHIA bubmmoreia LIOK
19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTas, kitaccuukanus, HOMCHKIIATypa bubmmorexa LIOK
26.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XUMHYECKUE CBOMCTBA KUCIOT Bubmiorexa LIOK
01.03.2024 | https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CocOObI OTyYeHUS, XUMUUECKIE bubnuorexa [JOK
CBOMCTBA 04.03.2024 | https://m.edso0.ru/00ad9474
47 [TpakTryeckas pabora Ne 6. Pemenne sKkcriepiMEeHTAIBHBIX 3a/1a9 bubnnoreka [JOK
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COSTUHEHUIN 11.03.2024 | https://m.edsoo.ru/00ad9b7c
48 I'enernyeckas cBs3b MEXy KJIacCaMU HEOPTaHUYECKUX bubnuoreka [IOK
COCTMHEHUI 15.03.2024 | https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI bubmorexa [JOK
18.03.2024 | https://m.edsoo.ru/00ad9ch2
50 KontponbHast padota Ne3 o Teme "OCHOBHBIE KJIaCChI bubnuoreka [IOK
HEOPTaHMYECKUX COSAMHEHUN" 22.03.2024 | https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKH KIIaCCU(DUKAUN XUMUYECKHX 3JIEMEHTOB. bubnuorexa [IOK
[TonsaTHe 0 rpynmnax CXoJHbIX 3JIEMEHTOB 01.04.2024 | https://m.edsoo.ru/00ad9ffa
50 [Tepnonnueckuit 3akoH u [leproandeckast cucteMa XUMHUYECKUX bubnnoreka [JOK
snementoB /. 1. Menneneesa 05.04.2024 | https://m.edsoo.ru/00ada52c
53 [Tepuopl, rpynmbl, MOATPYIIIbI bubmmorexa [JOK
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08.04.2024 | https://m.edsoo.ru/00ada52c

bubnunoreka HOK
54 Crtpoenue atomoB. CocTaB aToMHBIX sifiep. M30Tombl 12.042024 | https://m.e dsg).ru 100ada34?

55 CtpoeHue 3JeKTPOHHBIX 000710Y€K aTOMOB 3JIEMEHTOB bubnmoreka [JOK
[Mepuoanyeckoii cucremst /1. 1. MenneneeBa 15.04.2024 | https://m.edsoo.ru/00ada6bc

56 XapakTepucTUKa XMMHUYECKOTO JIEMEHTA I10 €ro MOJ0KEHHUIO B bubnuorexa [JOK
Iepuomnueckoii cucreme JI. 1I. Menneneesa 19.04.2024 | https://m.edsoo.ru/00ada824

57 3nauenue [leproauyeckoro 3aKoHa AJisi pa3BUTHS HAYKU U bubnuorexa [JOK
npaktuku. J{. . MenzeneeB — y4€Hblid, Iearor U rpaxaaHuH 22.04.2024 | https://m.edsoo.ru/00ada96e

58 DNEeKTPOOTPULIATEIBHOCTh AaTOMOB XMMHUECKUX 3JIEMEHTOB Bubmiorexa LIOK
26.04.2024 | https://m.edsoo.ru/00adaab8

59 WNonnast xumuaeckast CBsi3b bubmmorexa LIOK
29.04.2024 | https://m.edsoo.ru/00adac34

60 KoBasieHTHAs mOsIpHAs XUMHUYECKas! CBSA3h bubmmorexa LIOK
03.05.2024 | https://m.edsoo.ru/00adaab8

61 KoBanenTHast HemosssipHasi XuMU4ecKasi CBsI3b bubmmorexa LIOK
06.05.2024 | https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIICHUS Bubmiorexa LIOK
10.05.2024 | https://m.edsoo.ru/00adae28

63 OKHCTUTENbHO-BOCCTAHOBUTEIBLHBIE PEAKITHH bubmorexa LIOK
13.05.2024 | https://m.edsoo.ru/00adb076

64 OxkucnuTenu 1 BOCCTAHOBUTENHU Bubmiorexa LIOK
17.05.2024 | https://m.edso0.ru/00adb076

65 KontponbHas pabora Ne4 o teme «Ctpoenue aroMa. XUMU4ecKas bubnuorexa [IOK
CBSI3b» 20.05.2024 | https://m.edsoo.ru/00adb486

. . bubnnorexa [IOK
66 PesepBHbIit ypok. O60011IeH e 1 CUCTeMaTH3aIUs 3HAHHA 24.05.2024 | https://m.e dsci.ru 100adb33c

67 PesepBHblIit ypok. O600111eHNE U cucTeMaTU3alsl 3HAaHHUH bubnuoreka [IOK
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27.05.2024 | https://m.edsoo.ru/00ad9ch?2
. . bu6mmoreka [IOK
68 PesepBHeIil ypok. O6001IeHNE 1 CUCTEeMAaTH3AIUS 3HAHHA 1 31.05.2024 | https://m.edsoo.ru/f0d61ch
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9 KJIACC

KoauuecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Bcer Aata o0pa3oBaTe/ibHbIE
n/n K/P II/P | u3yuyeHus
0 pecypcsbl
1 IIepnonnueckuit 3akoH. [lepuoguueckas cucteMa XMMUYECKUX 1 0 0 bubmumoreka [IOK
snementoB /. 1. MeneneeBa 04.09.2023 | https://m.edso0.ru/00adb59e
9 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHYECKUX JIEMEHTOB 1 0 0 bubnmoreka [JOK
HEPBBIX TPEX MEPUOIOB 06.09.2023 | https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIECTB 1 0 0 Bubmiorexa LIOK
11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKO# CBS3HM M THUITBI KPUCTALTHYECKUX PEIIETOK 1 0 0 bubmmorexa LIOK
13.09.2023 | https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel mo teme «IloBTopenue u yrinyOieHue 1 1 0
3HaHUU OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca» 18.09.2023
6 Knaccuukanus XuMHUuecKkux peakiui o pa3InyHbIM IIpU3HaKaM 1 0 0 Bubmiorexa LIOK
20.09.2023 | https://m.edsoo.ru/00adbch0
7 ITonsATHE O CKOPOCTH XUMHUUECKOU peakuu. [ToHsATHEe 0 1 0 0 bubnuoreka [IOK
TOMOTEHHBIX M T€TEePOTCHHBIX PEaKIUIX 25.09.2023 | https://m.edsoo.ru/00adbe9a
[Tonatue o xumuueckoM paBHoBecuu. PaKTOPHI, BIUSIOLINE HA
8 CKOpPOCTh XUMHUECKOU pef:n(upm U HOJ‘IO)KeHI/IE X;IMI/IHGCI]:(l)FO 1 0 0 bubmorexa IOK
27.09.2023 | https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUN 1 0 0 bubmmorexa [JOK
02.10.2023 | https://m.edsoo.ru/00adcade
10 Teopust snexTponuTHueckoi auccounanuu. CuibHbIe U ciaaldble 1 0 0 bubnuorexa [IOK
AJIEKTPOJIHUTEI 04.10.2023 | https://m.edsoo.ru/00adcd68
. bubmmnoreka [LIOK
11| Mounsie ypasreris peaiiuit ! O 9 00102023 nhttps://m.edsoo.ru/00add44s
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XUMHUYECKUE CBOMCTBA KMCJIOT U OCHOBAaHUU B CBETE

bubmuoreka [JOK

12 NpEeICTaBICHUN 00 3JIEKTPOIUTHYECKON TUCCOLUAIINN 11.10.2023 | https://m.edsoo.ru/00add5d8

13 XHWMHYECKHE CBOMCTBA COJIEH B CBETE MPEICTABICHUMA 00 bu6mmoreka [IOK
AIIEKTPOJIMTHIECKOM TUCCOIHALINN 16.10.2023 | https://m.edsoo.ru/00add8b2

14 [TonsTHE O TUAPOIU3E COJICH bubmmorexa [IOK
18.10.2023 | https://m.edsoo.ru/00add9d4

. bubanorexa [LIOK
15| Obobmerme i creTemaTH3AS SHARMA 23.10.2023 https://m.edsg).ru/OOadddlZ
16 [IpakTruyeckas padora Ne 1. «PemieHne sKCriepuMEeHTaIbHBIX 331249 95 10.2023 EESSJ,I:I;I/(;T:.GeZZCIi)(.)rIlJ(/O Oaddbfa

17 KonTtponbHast pabora Ne2 o teme « DIeKTpOIUTHIECKAst bubnnorexa [HOK
AHUCCcoIManus. XMMAYECKUE PEaKLUK B PACTBOPaX» 30.10.2023 | https://m.edsoo.ru/00addecO

18 OO1w1ast xapakKTepUCTHKA raJIoreHOB. XMMUYECKHE CBOMCTBA Ha bubnuorexa [IOK
IpUMeEpE XJI0pa 13.11.2023 | https://m.edsoo.ru/00addfe2

19 XnopoBoaopoa. CossiHast KUCIIOTa, XKMUYECKHE CBOMCTBA, bubnuorexa [JOK
MOJy4eHHe, TPUMEHEHUE 15.11.2023 | https://m.edsoo.ru/00ade104

20 [Tpaktryeckas padora Ne 2 o teme «Ilomydyenue consHoit bubnuoreka [IOK
KHCJIOTHI, H3y4eHUE €€ CBOWCTB» 20.11.2023 | https://m.edsoo.ru/00ade348

21 Brluncnenus no ypaBHEHUM XUMHUYECKHUX PEAKLUMN, €CIIM OJVH U3 bubnnoreka [JOK
peareHTOB J1aH B H30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
22 OOm1ast XapakTepuCcTHKa MIeMEHTOB VIA-TpymnmbI 97 11.2023 ﬁgg:j?;}rzigﬁi 00ade64a

23 AnnotpornHsle Moaudukanuu cepsl. HaxoxaeHue cepsl u eé bubnuoreka [IOK
COEIMHEHUH B MIPUPOAe. XUMUYECKHE CBONCTBA CEPHI 29.11.2023 | https://m.edsoo.ru/00ade64a

24 CepoBosiopoi, cTpoeHue, pU3NUecKrue U XMMUYECKHUE CBOHCTBA Bubmiorexa LIOK
04.12.2023 | https://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3NIECKUE U XUMUYECKHE bub6nuorexa [IOK
CBOWCTBa, IPUMEHEHHE 06.12.2023 | https://m.edsoo.ru/00adea28
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XuMmudeckue pE€aKknuu, JICKamnue B OCHOBE IIPOMBIIIJIICHHOI'O

bu6mmoreka [IOK

26 criocoba Honzlqeﬂm CEPHOU KUCIOTHI. XUMHYECKOE 3arpsi3HEHUE 11.12.2023 | https://m.edsoo.ru/00adecsa
OKpYKarollel Cpeibl COeTUHEHUSIMU CEPhI
27 Brrunciienne MaccoBOi 101U BbIX01a MPOAYKTA PEAKLIUU bubmorexa [JOK
13.12.2023 | https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa SJIEMEHTOB V A-Tpymiibl. A30T, bubnmoreka [JOK
pacrpocTpaHeHHE B PUPOJIC, PU3HUECKUE U XUMHUCCKUE CBOMCTBA 18.12.2023 | https://m.edsoo.ru/00adeeab
29 AMMHaK, ero pu3nUecKue U XMMUYECKHUE CBOMCTBA, MOIYYEeHUE U bubmumoreka [IOK
PUMCHEHHE 20.12.2023 | https://m.edsoo.ru/00adf004
30 [Ipaktuueckas paborta Ne 3 o Teme «Ilonyuenue ammuaka, bubnunoreka [JOK
U3yUYCHUE €T0 CBOMCTBY 25.12.2023 | https://m.edsoo.ru/00adf180
31 A3OTHAas KUCIOTA, €€ PU3NYECKUEe U XMMHUECKHUE CBOMCTBA Bubmiorexa LIOK
’ 27.12.2023 | https://m.edsoo.ru/00adf306
Vcnonp30BaHne HUTPATOB U COJIEH aMMOHHS B KAUeCTBE
32 MHHEPAJIbHBIX yl[06;eHHfl. XHUMHUYECKOE 3arpsi3HEHUE Bubmiorexa LIOK
. 15.01.2024 | https://m.edsoo.ru/00adf518
OKpY’KaloMIe! Cpeibl COeTMHEHHISIMH a30Ta
33 dochop. Oxcua pochopa (V) u hochopras kuciora, pundecKue bubmmoreka [IOK
U XMMUYECKUE CBOWCTBA, TIOTyUYCHHE 17.01.2024 | https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pocdaroB B kKauecTBE MUHEPATIbHBIX y100pEHUH. bubnuoreka [IOK
3arpsi3HeHHE IPUPOIHOM cpenbl hochaTamu 22.01.2024 | https://m.edsoo.ru/00adfc20
35 VYrnepoa, pacnpocTpaHeHue B Ipupojie, GU3NIecKue 1 XUMUIECKUE bubnuotexa [JOK
CBOMCTBA 24.01.2024 | https://m.edsoo.ru/00adfd9c
36 Oxkcunpl yraepojaa, ux Gu3nyeckue U XUMUIECKre CBONCTBRA. bubnuoteka [JOK
DKOJIOrHYeCKHe MPOOIIEMBI, CBSI3aHHBIE ¢ OKCcUIoM yriepoaa (1V) 29.01.2024 | https://m.edsoo.ru/O0adfebe
37 VYronbpHas KUCIIOTa U €€ Cou Bu6miorexa LIOK
31.01.2024 | https://m.edsoo.ru/00ae006c
38 [IpakTuueckas padota Ne 4 o Teme "IloayueHue yriekuciaoro rasa. bubnnoreka [JOK
KauecTBeHHast peakiusi Ha kKapOoOHAT-HOH" 05.02.2024 | https://m.edsoo.ru/00ae027e
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39 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O bubmumoreka [IOK
COCIMHEHUSX yriiepoja 07.02.2024 | https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coeguHeHus bubmmorexa [JOK
12.02.2024 | https://m.edsoo.ru/00ae080a
41 [IpakTrueckas padota Ne 5. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 bubnuorexa [JOK
1o Teme «BakHeine HeMeTauTbl U UX COCAMHEHUS 14.02.2024 | https://m.edsoo0.ru/00ae0bf2
42 Kontponbnas padora Ne3 mo teme «BaxHelme HeMeTauIbl 1 UX bubnuorexa [JOK
COCITHCHHUS» 19.02.2024 | https://m.edsoo.ru/00ae0el8
OO01mas XxapakTeprucTHKa XUMUIECKUX HIIEMEHTOB — METAJUIOB.
43 MeTaJIJII/IIIIG):CKaﬂpCBﬂI%I) Y METaJIMYeCKasi KPUCTAILTNYECKAS bubmmoreia LIOK
) . 21.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckue CBONCTBA METAJIOB
44 XHUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUYECKHUM sl bubnnoreka [JOK
HAMpsOHKEHUI METAJJIOB 26.02.2024 | https://m.edsoo.ru/00ae1156
Oo6mue ciocoOb! momydeHus MetauioB. CrutaBel. Beraucienus mo
45 ypaI]ISIHeHI/ISIM XHMqugKHx peaKIuii, €Clii OJIMH U3 PEareHTOB bubmmoreia LIOK
’ 28.02.2024 |  https://m.edso0.ru/00ae1156
COJIEPKUT MPUMECH
bu6mmoreka [IOK
40 Hlenorste MeTam:t 04.03.2024 | https://m.edsoo.ru/00ael4b2
47 [TonsiTHE O KOPPO3UU METAIIIOB Bubmiorexa LIOK
06.03.2024 | https://m.edsoo.ru/00ae1278
48 Oxcupl M THAPOKCUIBI HATPUS U KaJIus Brbmiorexa LIOK
11.03.2024 | https://m.edso0o.ru/00ae14b2
49 Ilenoyno3eMeabHbIE METAIIbI — KaIbLUM M MarHUM bubmorexa HOK
13.03.2024 | https://m.edsoo.ru/00ae15e8
50 Bakueiiume coeTMHEHNS KaIbITHS bubmorexa [IOK
18.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0600611eH e U cUCTeMaTH3aIUs 3HAHUIT

20.03.2024
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bubmuoreka [JOK

52 HKECTKOCTE BOABI 1 CTI0CO0EI &8 yCTpanenus 01.04.2024 https://m.eds00.ru/00ae1886
53 [TpakTrueckas padota Ne 6 mo Teme "JKECTKOCTH BOJIBI U METOJIBI €€ bu6mmoreka [IOK
ycrpaHeHus" 03.04.2024 | https://m.edsoo.ru/00aelae8
54 Ao bu6mmoreka [IOK
08.04.2024 |  https://m.edso00.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHJIA ¥ THAPOKCUAA bubmmorexa IOK
10.04.2024 | https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
5 AKeneso 15.04.2024 https://m.edsci.ru/Oanld86
57 Oxcupl, ruapokcu sl u conu sxenesa (1) u sxenesa (1) 17.04.2024 Egggz(:;eezasi?’ﬁ 00363566
58 O06001IeHrE ¥ CUCTeMATH3AIUS 3HAHHUH 99 04.2024
59 [TpakTryeckas pabora Ne 7. Pemienne sKCiepiMEHTAIBHBIX 3a/1a4 bubnnorexa [HOK
1o TeMe «BajkHelIne MeTauibl U UX COSTUHEHNS 24.04.2024 | https://m.edsoo.ru/00ae3de8
50| pemrennon ma » nsGumee v conemmt hcon. B bitGnotexa LIOK
MACCOBOI 0TI BEIX0a HPOAYKTA PeaKII 29.04.2024 | https://m.edsoo.ru/00ae1750
61 O00011IeHIE U CUCTEMATU3ALUS 3HAHUI 06.05.2024
62 KonTponbnas padota Ned mo teme «BakHel11ie MeTaIbl U UX
COEIMHEHUS 08.05.2024
63 BemecTBa 1 MaTepraibl B IOBCETHEBHOM KU3HU YEIOBEKa bubmorexa HOK
13.05.2024 | https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl bubmmorexa LIOK
15.05.2024 | https://m.edso0.ru/00ae4270
65 Ponb xumMuM B perieHuH SKOJI0THYECKUX MpodIemM bubnuoreka [IOK
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20.05.2024 | https://m.edsoo.ru/00ae4270

66 PesepBHeIil ypok. O6001IeHNE 1 CUCTEeMAaTH3AIUS 3HAHHA 1 90.05.2024 ﬁgg?jﬁ:iglorﬁ/ 00ae0d0a

67 PesepBubIil ypok. O600111eHHE U CHCTEMAaTH3aIUs 3HAHUIA 1 99 05.2024 E’E/'[IS;I:I;/?TTfezzi(.)rIS/O 0adb33c

68 PesepBHeIil ypok. O6001IeHNE 1 CUCTEeMATH3AIUS 3HAHHA 1 99 05.2024 ﬁ;tlsgl;llcr)rﬁ;(iorllf/ 00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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