MHUHHUCTEPCTBO NPOCBEMIEHUSI POCCUVCKOM ®EJIEPALIMN
MuHHuCTEpPCTBO 00PA30BAHUSA M HAYKH AJITAHCKOI0 Kpasi

Komuret agmunuctpanun IlepBomMaiickoro paiioHa 1mno o0pa3oBaHHuI0

MBOY "XKunaunackaa COHI"

PACCMOTPEHO COI''TACOBAHO
3aM. nupekropa no YBP  Ileparorumyeckuii coser
()//[{244/// B [Tporoxon Ne 14 ot «28»

}/ ~ asrycra 2023 r.
onbpivaneosa JI.I".

oT «25» aBrycra 2023 r.

PABOYAS IIPOTPAMMA
(ID 742308)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»
TU1st oOyuaronuxcs 8 -9 kimaccos

KNIJIMHO 2023



IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa mo XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTaBJ€HA HAa OCHOBE TPEeOOBAHMI K pe3y/lbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNnbHON MPOrpaMMBI OCHOBHOTO 00mIiero oOpaszoBanus, npenctaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE (QenepanbHON paboueit
MPOrpaMMbl BOCHHUTAHUS M C y4ETOM KOHIIEMIMU TMpENoJaBaHus y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTelbHBIX OopraHu3auusx Poccuiickoit
denepanuu.

[IporpaMMa mo XuMuu Aa€T NpPEACTaBICHUE O LEJsAX, oOmmieil crpaTeruu oOydeHUs, BOCIUTAHUS U Pa3BUTHS OOYYAIOMIMXCS CPEICTBAMHU
y4eOHOTO TMpenMeTa, YCTaHaBIMBAeT 00s3aTeNbHOE MPEIMETHOE COJepKaHWe, IMpelyCMaTpUBaeT paclpelelieHne ero 1o KilaccaM H
CTPYKTYpUpPOBaHUE IO pa3jeiaM M TeMaM MPOrpaMMbl MO XHUMHUH, OMPEAENsieT KOJIUYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTHKHU COJIEPKaHUs,
PEKOMEHIYEeMYIO TOCIIEeI0BATEIbHOCTh M3YYCHUSI XHUMHU C yYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTro mporecca,
BO3PACTHBIX OCOOCHHOCTEHW O0ydaroluxcs, ONpeesieT BO3MOKHOCTH MpeaMeTa A pean3aluy TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus, a Takke TPeOOBAHUH K pe3yibTaTaM OOy4eHHsS XMMHUHU Ha YPOBHE IIeel
M3YYEHHUS MPEIMETa U OCHOBHBIX BHIOB yU€OHO-TIO3HABATENILHON 1€ATEIHbHOCTH 00YYarOIIErocs 10 OCBOEHUIO yU4eOHOTO CO/IepIKaHus.

3HaHWEe XWMUU CIY)KUT OCHOBOH Uit (hOPMUPOBAHUS MHPOBO33PEHUSI 00YUAIOIIETOCs, €ro MPEICTaBICHU O MaTepUAIbHOM €IUHCTBE MHUPA,
BAXXHYIO POJIb UTparoT (HOpMUpYeMble XUMHUEH MPEACTAaBICHUS O B3aWMONPEBPAIICHUSX SHEPTrUM U 00 SBOJIIOIHMH BEIIECTB B MPUPOJE, O MyTIX
perieHus: ro0aNbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIETHUECKOM, MUIIEBOM M IKOJIOTHYECKON OE30MacHOCTH,
po0JIeM 3/1paBOOXPAHEHHUSL.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH sl caMOpasBUTHs U (OpPMHUpOBAHHS KYIbTYpPbl ITUYHOCTH, €€ oOmell u (QyHKIHOHAIBHOMI
IPaMOTHOCTH;

BHOCUT BKIaJ B (OPMHUPOBAHUE MBIIIJICHUS W TBOPUYECKUX CIOCOOHOCTEH O0OYyYaromMXcsi, HABBIKOB HUX CAMOCTOSITENbHON y4ueOHOMH
JeSTeTbHOCTH, AKCIEPUMEHTAIBHBIX W HCCIEeIOBATEIbCKHX YMEHHUH, HEOOXOIMMBIX KaK B TIOBCEIHEBHOW XH3HH, TaK W B MPOPECCHOHATHHON
NeSITeNbHOCTH;

3HaKOMHT CO CIEIU(PHUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO B3TJIs/Ia HA €IMHCTBO NMPHUPOJABI M YENOBEKa, SBISETCS
OTBETCTBEHHBIM JTaroM
B (DOPMUPOBAHNY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YUaIOIINXCS;

crocobcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYyYHBIM 3HAHHSIM, K MPHPOJE, K YeJIOBEKY, BHOCHT CBOM BKIal B
IKOJIOTMUYECKOe 00pa3oBaHNe 00YUYaOIIUXCSL.

JlanHbIe HampaBlieHUs: B 00YUEHUU XUMUHU 00ECTICEUMBAIOTCS CIIeIU(DUKON CoIepKaHus y4eOHOTO MpeaAMeTa, KOTOPBIH SBISETCS MeAarorndecku
alanTHPOBAHHBIM OTpaKEHHEM 0a30BOIl HAyKH XMMHHU Ha OTIPEICTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPUEHTUPOBAH HA OCBOCHHE OOYYAIOIIUMUCS CHCTEMbI MEePBOHAUYATBHBIX MOHITHIMA
XUMHH, OCHOB HEOPTAaHHYECKON XUMHUHU M HEKOTOPBIX OT/ICITBHBIX 3HAYNMBIX TTOHATHN OPTaHHYECKON XUMUH.



CtpykTypa copepKaHus MpOrpaMMbl 110 XUMUU ¢(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MoAXo/Aa kK e€ uzyueHuto. CopepkaHue CKIIaJbIBaeTCs U3
CHCTEMBI MOHATUH 0 XUMHUYECKOM JIEMEHTE U BELIECTBE U CUCTEMbI OHATHI 0 XUMHUYECKON peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpPraHU30BaHBI
10 IPHUHIIMUITY [TOCJIEI0BATEIBLHOIO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKUX IPEJICTABICEHUN PA3HOIO YPOBHSL:

— ATOMHO-MOJIEKYJIIPHOI'O YUEHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4YEHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— TPEACTaBJICHUHN 00 3IEKTPOIUTUYECKON IMCCOLUAIINN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE SMITMPHYECKH TOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS TOCIEIOBATEILHO OT
OJTHOTO YPOBHS K JIPYTOMY, BBITIOJIHAS (PYHKIIUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOXKHOCTEH MPAKTUYECKOTO TPUMEHEHUS U
MIOJIy4YEHUSI U3Y4aeMbIX BELIECTB.

OcBoeHHEe MPOrpaMMbl MO XMMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XMMHUYECKON COCTAaBIISIONICH HAay4yHOH KapTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOM HPUPOJIbl, IEHHOCTHOTO OTHOLIEHHWS] K Hay4dHOMY 3HAaHUIO U METOAAM IO3HaHUS B Hayke. V3ydeHue XUMUM MPOUCXOIUT C
MIPUBJICYCHUEM 3HAHHUM U3 paHee U3YyYeHHBIX YUeOHBIX peameToB: «Okpysxkatoumii Mupy, «buonorus. 5—7 kinaccb» u «Pusnka. 7 Kiaacey.

[lpy w3y4eHMH XUMHHM TIPOUCXOAMT (POpPMUpOBaHHWE 3HAHMI OCHOB XHWMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMSA,
MPAKTUYECKON AESITENbHOCTH YelIOBEKa W KaK OJHOI0 W3 KOMIIOHEHTOB MHUPOBOHM KyIbTYphl. 3a/aya y4eOHOTO IpeaMeTa COCTOUT B (hOpMUPOBAHUU
CHCTEMBbl XUMHYECKMX 3HAHMA — BaXHEWIHMX (PAKTOB, TOHATHI, 3aKOHOB M TEOPETHYECKUX MOJOXKEHUH, JOCTYIMHBIX 0000IeHni
MHPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM TO3HAHHS MPU W3YYEHHUU BEIECTB U XMMHMUYECKUX PEaKIHii, B
(hOpMHUPOBAHNH W PAa3BUTUU MO3HABATEIBHBIX YMEHMM W MX MPUMEHEHUH B yu4eOHO-TIO3HABATEIILHOW M y4eOHO-MCCIIEI0BATEIHCKON JIESITEIIbHOCTH,
OCBOEHUH TpaBUII O€30MIaCHOTI0 OOpAIlEHUs C BELIECTBAMU B ITOBCEIHEBHOMN >KHU3HU.

[Ipu u3yyeHnr XMMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHNE IPUOOPENH Takue LEeNH, KaK:

— (OopMHUpPOBaHHE HMHTEIUIEKTYaJIbHO Pa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHHUYECTBY, CaMOCTOSITEIbLHOMY MPUHATHIO
pelIeHnii, CiocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh O0YYEHHUsI Ha CHCTeMaTHYeckoe MPUOOIIeHNe 00yUJaroMIUXCsl K CAMOCTOATENbHOM MMO3HABATENBHON JEesTeIbHOCTH, HAYYHBIM
METO/aM MO3HAHUs, POPMUPYIOLIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEHM K XUMUU;

—o0ecreueHne yCcIoBU, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUAIOIIMMHUCS OIbITAa PA3HOOOPA3HOM ACSATEIHHOCTH, MTO3HAHUS U CAMOTIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJISl PA3JINYHBIX BUI0B JAESITEIBbHOCTH;

—dopmupoBaHue 00LIeH (YHKIMOHATIBHONH M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM YHCJIE YMEHHMH OOBSCHATH M OLIEHUBATH SIBICHUS
OKPY>KaOIIero MUPA, UCTIONB3YS 3HAHUSI U OIIBIT, MOTYYCHHbBIE TPU U3yUYEHUU XUMHH, IPUMEHAITH UX MPHU PEIICHUHU MPOOJIeM B TOBCETHEBHOMN KU3HU
U TPYZAOBOM J1€ATEIBHOCTH;

— opmupoBaHue y 00yJarOMIMUXCS TYMAaHUCTHUYECKUX OTHOIICHHM, MOHUMAHHS IIEHHOCTH XMMHUYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJIOTHYECKU
11€J1eCO00pa3HOr0 MOBEJICHNS B OBITY U TPYAOBOW JAEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpY KaroIlel MpUpPOIHOM Cpe/ibl;

— pa3BUTHE MOTHBAIIUU K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS OOIIIEUEIIOBEUECKUX IIEHHOCTEMH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPaBJIEHHOCTH JAJIbHENUIIEr0 00yUYeHUsI.



OO11ee YnCII0 YacoB, OTBEACHHBIX JUISI M3YYCHHUS XMMHHM Ha YPOBHE OCHOBHOTO 00IIero oopazoBaHus, coctarisier 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B Hezielo), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIC XUMHYECKHE NOHATHS

[Ipeamer xumuu. Posnb XuMuM B KM3HM 4YeloBeKa. XUMHUsA B cUCTeMe HayK. Tena u BemecrBa. Pu3nyeckue CBOMCTBA BEIIECTB. ATrperaTHoe
cocTosiHue BeuecTB. [IoHsATHE 0 MeTOJaX O3HAaHUS B XUMHMHU. HucThle BemiecTBa U cMecu. CriocoObl pa3jiesieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMeHTbl. CHUMBOJIBI XUMUYECKUX AJI€MEHTOB. [IpocThie U COXKHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE
yUYEHHUE.

Xumuueckas popmyia. BajleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAs aTOMHAasl Macca.
OTtHOcuTeNnbHAs MOJIEKYJISIPHAsA Macca. MaccoBasi 10151 XMMUYECKOIO 2JIEMEHTA B COEJUHEHHH.

KomnuectBo BemectBa. Monb. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI M 4YUCJIAa CTPYKTYPHBIX €IWHHUIl BellecTBa. Pacd€rsl 1o
bopMynaM XMMUYECKHX COETUMHEHHH.

duznyeckue U XMMHUECKHUE sIBJICHUS. XMMHMUYECKas peakius ¥ €€ Mpu3HaKu. 3aKOH COXPAHEHHUs MacChl BEUIECTB. XMMHUYECKUE YPABHEHMS.
Knaccugukanus XuMHuecKux peakuuil (CoeTuHeHns, pa3IokKeH s, 3aMeLeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XUMHYECKOH MMOCY10i1, MpaBuiiaMu paboThI B JIAOOPATOPUU U MPUEMaMHU OOpaIeHus ¢ JJaOOpaTOpHBIM 000pYI0BaHUEM, U3yUECHUE
1 omnucaHue (U3MYECKUX CBOMCTB OOpa3lloB HEOPraHMYECKUX BEIECTB, HaOMo/eHHe (u3nuecKkux (TUIaBIICHHE BOCKA, TasHHE JIbJa, PacTUpPaHUE
caxapa B CTYIKe, KUIIEHHE W KOHJIEHCAllUs BOJbI) U XMMHUYECKHUX (TOpEHHE CBEuUH, MPOKAJIMBAaHHE MEIHON MPOBOJOKH, B3aUMOJIEHCTBHE Mena ¢
KHMCIIOTOM) SIBJICHUH, HAOJI0/IEHUE U ONMCAaHUE MPU3HAKOB NMPOTEKaHUsI XUMUUECKHUX peakuil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTBHI
¢ XJIopuioM Oapus, paznoxkeHue ruapoxkcuna Meau (II) mpu nHarpeBanuu, B3auMoaeicTBHE Xxene3a ¢ pactBopoM coiu menu (II), nzydenue cnoco6os
pasfesieHns cMeceil: ¢ IOMOIIbI0 MarHura, (GuiIbTpOBaHUE, BbIIApUBAHME, JUCTHIUISALMS, XpoMaTorpadus, MpoBeieHne OUYUCTKU MMOBAPEHHOM COJIH,
HaOJIOZICHWe W ONHCAaHHWE pe3yJbTaTOB MPOBEACHUS OINbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHWs MacChl, CO3JaHHE MoJeNed MOJEKYI
(IIapoCTepKHEBBIX).

Baskneiinue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopon — snemeHT u mpocroe BemiecTBo. HaxokleHue kuciaopoja B mpupone, (pusnueckue u
XUMHYecKHe cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenne kuciaopoaa. CriocoObl MOTydYeHUsT KUCIOpoa B TJAOOPATOPUH U MIPOMBIIIUIEHHOCTH.
Kpyrosoport kucnopona B npupojae. O30H — alsioTponHas MoAU(PUKAIIS KUCIOPOa.



TemnoBoii 3¢ dexkr xumMHueckol peakluuu, TEPMOXUMUYECKUE YpPaBHEHHs, 9K30- U IHJIOTEPMUYECKHE peakluu. TOIUIMBO: yroib M METaH.
3arps3HEeHne BO3/lyXa, YCUICHHE TApHUKOBOTO 3PQeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — anemeHT U mpoctoe BeiecTBo. HaxoxxaeHue Bomopoaa B mpupojie, Gpu3nuecKkue U XMMHUYECKHe CBOMCTBA, IPUMEHEHHUE, CIIOCOObI
nostyueHusi. Kucinorsl u comnm.

Mousipabiii 00BEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBorcTBa Boabl. Boga kak pactBopureis. PacTBopbl. HacklleHHbIE M HEHACBIILIEHHBIE PACTBOPHI. PaCTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBas 105151 BEIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbl. OcHOBaHUs. Poiib pacTBOPOB B IpHUPOAE U B KU3HU yeraoBeka. KpyroBopor Bojbl
B IIpUpO/IE. 3arpsi3HEHUE PUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOIHBIX BOI.

Knaccudukanus neoprannueckux coequnenuii. Oxcuapl. Kinaccuduxanms okcumos: coneodpasyroiire (OCHOBHbBIE, KUCIOTHbIE, aM(pOTepHBIC) U
Heconeobpasyrone. Homenknarypa okcnoB. @usnueckue u XUMAYECKHE CBOWCTBA OKCHIOB. [lomyueHne oKCuioB.

OcnoBanus. Krnaccudukaiuss ocHOBaHMIA: IIETOYM U HEPAaCTBOpUMBbIE OCHOBaHUs. HomeHkiarypa ocHOBaHUM. DPU3MYECKHE U XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [loiryueHre OCHOBaHHMI.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciaor. dusnueckue ¥ XMMHUYECKHE CBOWCTBAa KUCIOT. Pan akTuBHOCTM MeramioB H.
H. bekeroBa. [lonydyenue Kucior.

Comu. Homenknatypa coseil. @u3znueckue 1 XuMuyeckue cBoiictna cosieil. [lomydenue coneil.

I'enernueckas cBSA3b MEXAY KJacCaMHU HEOPTraHUYECKUX COECUHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE ONpEJEIeHHE COAEpX aHUs KHUCIOpoJa B BO3AYyXe, MOJydeHHE, COOMpaHHe, Pacllo3HaBaHWE U HM3y4EHHE CBOMCTB KHUCIOPOJA,
HaOJI0IeHNe B3aUMOJICHCTBUS BELIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHS M IpeKpalleHHus ropeHus (1oxkapa), 03HaKoMIIeHHe ¢ oOpa3namu
OKCHJIOB U ONMCAHHE UX CBOWCTB, MOJyu€HUE, COOMpaHue, paclio3HaBaHUE U U3YyYEHHUE CBOMICTB BOJIOpoJa (FOpeHHE), B3aUMOACHCTBHE BOJOPOA C
okcugoM memu (II) (BO3MOXHO HCHONB30BaHHME BHJEOMATEpUANIOB), HAOJIOJEHHE OOpa3llOB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEIOBaHHE
0COOEHHOCTEN PACTBOPEHHUS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, MPUTOTOBIIEHUE PACTBOPOB C OINPEACIIEHHON MacCOBOM J0JIel PaCTBOPEHHOTO
BEIIIECTBA, B3aMMOJAEHUCTBUE BOJABI C METAIaMU (HATpHEM M KaibLieM) (BO3MOXHO HCIIOJIb30BaHHE BHJEOMAaTEpHalioB), MCCIEOBaHUE 00pa3IoB
HEOpPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJIEHUE M3MEHEHMsI OKpPAackd HMHJIMKATOPOB B pacTBOpax KHUCIOT W IIEN0Yel, H3ydeHue
B3auMojieiictBus okcuaa Meau (II) ¢ pacTBopoM cepHOM KHCIOTBI, KMCIOT C MeTallaMH, peakiuil HeHTpanu3aluu, MOoJTyuyeHHEe HEepacTBOPUMbIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeETaja JAPYrUM M3 DPACTBOpA COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BaxkHelue Kiacchl
HEOPraHUYECKUX COCAUHEHUN».

Iepuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumudeckux 1eMeHToB JI. U. MengesieeBa. CtpoeHne aToMoB. XUMHYeCKasl CBSA3b.
OKuUCINTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKInu

IlepBble MOMBITKM KIacCU(HUKAMK XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpynmax CXOJHBIX AJIEMEHTOB (IIEIOYHbIE M IIETOYHO3EMENIbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.



[lepuoanueckuii 3akoH. [lepuonnyeckas cucrema xumudeckux siaemenToB Jl. . Mengeneesa. Kopotkonepuoanasi 1 ImMHHONIEpHOAHAS (POPMBI
IIepuonnueckoin cucreMbl xumudeckux snemeHToB J[. M. Menneneesa. Ilepuoasl n rpynnel. @U3N4eCKUil CMBICI NOPAIKOBOIO HOMEpa, HOMEpPOB
[I€PUO/IA U TPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sifep. M3otombl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB MEpBBIX 20 XUMHYECKHX
anemeHToB llepnoauueckoit cucremsl J[. . MenaeneeBa. XapakTepuCTHKa XMMUYECKOTO AJIEMEHTA 10 €ro nosoxeHuto B llepuoguueckoii cucreme
1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJINyCa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPyHIaM U NEPHOIaM.

3nauenue [lepuonanueckoro 3akona u I[lepuoauueckoil cucTeMbl XUMUYECKHUX JIEMEHTOB JIJIsl pa3BUTUA Hayku W npakTuku. [{. . Mennenees —
YUEHBIN U TPAKIAHNH.

Xumnueckas cBsi3b. KoBaneHnTHas (MoyisipHast U HETIOJISIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHas CBSI3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEBHBIE peakiuu. IIpouecckl okucienns 1 BoccTaHOBJIEHHS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe o0pas3IoB BEUIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCUAA IIMHKA C PACTBOpPAMU KUCJIOT W IIeNouel, MPOoBeIecHUE
OTIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTETLHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COSTMHEHUS).

Mescnpeomemmnuie ceasu

Peanm3amnust MeXNpeIMETHBIX CBSI3eH MPH M3YyUYECHUH XMMHH B 8 KJIacCe OCYIIECTBISICTCS Yepe3 HCIIOIb30BAHME KaK OOIIUX €CTeCTBEHHO--
Hay4HbIX TIOHITHH, TaK ¥ MOHITHUM, SBIISIIOLIUXCS CUCTEMHBIMU JIJIs1 OT/AEJBbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTeCTBEHHO-HAyYHbIE TMOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KJIacCHU(UKAIUS, MEPUOIUIHOCTD,
HaOI0IeHNe, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIIU]I, ©30TOIBI, PAJHOAKTUBHOCTb, MOJIEKYJIa, AJEKTPUICCKUN 3apsi]l, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, GU3NYECKUE BEIMYUHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, TIIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IbI, TTOJIE3HBIE HCKOMAeMbIe, TOIIITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peakius

[lepuonnueckuit 3akoH. Ilepuoamueckass cuctema xumuueckux snemeHToB [[. U. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUO0B, KaIUs, KaIbIUSI U UX COCUHEHUN B COOTBETCTBHH C MOJOKEHUEM DJIEMEHTOB B
[Teproanueckoit CuCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUABI XUMHUYECKOW CBsI3U. THIBI KPUCTAUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUTMUECKON
PELIETKU ¥ BUIA XUMUYECKOU CBSI3H.



Knaccugukanus v HOMEHKIAaTypa HEOPraHMYECKHUX BelIeCTB. XMMHUYECKME CBOWCTBA BELIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KilaccaM
HEOPTraHMYECKUX COCTUHEHUH, FTeHETUYECKas CBsI3b HEOPTaHMUECKUX BEIIECTB.

Knaccugukanus XMMUUYECKHX peaklyil MO0 pa3avyHbIM MpH3HAKaM (10 YMCIy M COCTaBy YYAaCTBYIOIIMX B PEaKLUH BEIIECTB, IO TEMJIOBOMY
3¢ eKTy, 0 U3MEHEHHIO CTENEHEH OKMCIICHUS] XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 1O yYacTHUIO KaTalau3aTropa). DK30- U HIO0TEPMUUYECKHE
peaKIMu, TePMOXUMUYECKHE YPaBHEHHUS.

[Tonatne o ckopocTn XMMUYECKOH peakuuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKHX peaknusx. [IoHsATHe O rOMOTEeHHBIX U
rereporeHHsix peakuusx. [lonsarue o xaramuse. IloHsATHE 0 XMMHUYECKOM paBHOBecHM. PaKTOPBI, BIUSIOIIME HA CKOPOCTh XMMMUYECKOW PEaKLHUU U
MOJIOKEHUE XUMUIECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMH, 3JIEKTPOHHBIA OalaHC OKUCIUTEIbHO-BOCCTAHOBUTENIBbHOM peakuuu. CocTaBieHue ypaBHEHHH
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINHN C UCIOIH30BAHNEM METO/1a SJICKTPOHHOTO OaaHca.

Teopust 351€KTPOAUTUYECKON AMCCOLUAMU. DJEKTPOIUTHI M HEIEKTPOIUThl. KaTuoHbl, aHMOHBL. MeXaHU3M AMCCOLMAIMM BELIECTB C
Pa3IMYHBIMH BHJIAMH XUMUYECKOH cBsi3u. CteneHp qucconuanni. CHIbHBIE U CIIa0ble SJIEKTPOIUTHI.

Peakiiun nonHoro oomMeHa. Y ciioBUS IPOTEKaHUs peakluil HOHHOro OOMEHa, MOJHbIE U COKpaLEHHbIE HOHHbIE YpaBHEHMs peakuuii. CBoiicTBa
KHMCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEJCTABICHUM 00 AJIEKTPOIMTHYECKON Tucconnannu. KauecTBeHHble peakiuu Ha noHbl. [loHsTue o rupponuse
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISAMM KPUCTAJUIMYECKHX PELIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB U HEMETAJIOB (rpadura M anMasa), CIOKHBIX
BEIIECTB (XJOpHIa HATPHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XWMHYECKOW PEaKIMH OT BO3JEHCTBHS pa3iM4YHBIX (DAKTOPOB, MCCIIETOBAHUE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEIECTB, MpoOIlecca TUCCOLMALMU KHUCIIOT, HIeJo4Yed M cojeil (BO3MOJKHO HCIIOJIb30BaHHE BUAECO MaTEepHAIIOB),
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOMINX NPU3HAKU MPOTEKAaHUS peaklMili MOHHOro oOMeHa (oOpa3oBaHHME OCajKa, BBIJCIEHUE Ta3a, 0Opa3oBaHUE
BOJIbI), OMNBITOB, WJUIIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHHe, peakuMH pa3iokKeHus, COEIUHEHUs),
pacro3HaBaHHe HEOPTaHMYECKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEAKIIMiA Ha HOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U X coeTUHEHUS

OO6mrast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (HU3M4YecKrue CBOIMCTBA
IPOCTHIX BELIECTB — TaJOreHoB. XMMHUYECKHWE CBOWCTBA Ha IpHUMepe Xjopa (B3auMoJeicTBHE C MeTaljlaMM, HeMeTallaMH, LIeoYyaMH).
XnopoBogopon. ConsiHasi KUCIIOTa, XUMHUYECKHE CBOWMCTBA, MONydeHHe, npuMeHeHne. JleiicTBrue Xjopa M XJIOPOBOAOPOAa Ha OPTaHM3M 4YeJIOBEKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

OOm1as xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OcoOeHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE cTeNeHN okucieHus. CTpoeHue u pusnueckue
CBOWCTBA MPOCTHIX BEMIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOJU(HUKAINN KUCIOPOJa M cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOIOpO/,
cTpoeHue, (u3nyYeckue M XUMHUYeCKHe cBoicTBa. OKCHIBI Cepbl KaK MpPEACTaBUTENM KHCIOTHBIX OKCUA0B. CepHas KHUCIOTa, (QHU3MUECKUE U
XMMHAYECKHE CBOMCTBA (0OIIME KaK MPEJACTABUTENS KJIacca KUCIOT U crenuduieckne). XMMHUECKUE PEaKIUH, JIe)KalHe B OCHOBE TPOMBIIIIICHHOTO
crnoco0a MoxydeHus: cepHoil Kucnothl. [Ipumenenue cepHoit kuciotsl. Coiau cepHON KHUCIOTHI, KaUeCTBEHHAs peakius Ha cynbpaT-uoH. Haxoxnenue



cephl M €€ COeMHEHHI B IpUpoie. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COSAMHEHUSIMU Cephl (KHCIOTHBIE JOXKIU, 3arpsi3HeHUE BO3yXa U
BOJIOEMOB), CLIOCOOBI €0 MPETOTBPAIICHUSI.

OO61as xapakrepucTuka 3jaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIIEHU OKUCICHUSI. A30T, paCIpPOCTpaHEHUE B
npupoje, Gpu3nuecKue U XMMU4Ieckue cBoiictBa. KpyroBopot a3ora B mpupojae. AMMHAK, ero (U3NYEeCKUe U XMMHUYECKHE CBOMCTBA, MOJIyUYCHHE U
npuMmenenue. Comu aMMOHUS, UX (PU3MYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI aMMOHHUSL. A30THAas KUCJIOTa,
e¢ monydenue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (00IIMe Kak MpeACTaBUTENs Kiacca KHCIOT U crenuduueckue). Mcnoab3oBaHue HUTPATOB U
cojieil aMMOHHMSI B KaueCTBE MHUHEpAIbHBIX yH0OpeHuil. XuMUUecKoe 3arps3HeHNEe OKpYKalollel cpe/ibl COeIUHEHUSAMHU a30Ta (KHCIOTHBIE JOMKIM,
3arpsi3HEHUE BO3/yXa, OYBHI U BOJ0éMOB). Docdop, amorpornabie Moaudukanuu dpocdopa, husnueckne u xumudeckue cBoictra. Okeun pochopa
(V) u docdopnas xucnota, pusnveckre U XUMHUECKHE CBOMCTBA, onyueHue. Mcnons3oBanue ¢pocharoB B KadecTBe MUHEPAIBbHBIX YI0OpEHUI.

OOmiast xapakTepucTuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTEIIEHN OKHCICHHS. YTIIEPO/, aJUIOTPOITHBIC
MoaudUKaK, pacopocTpaHeHUuEe B MpHUpoie, (pu3mueckne W XUMUYecKue cBoiicTBa. AncopOuus. Kpyrosopor yrimepoga B mpuponae. OKCHIIBI
yriaepoaa, ux (pu3MYeckne W XUMHUYCCKUE CBOWCTBA, JIEHCTBUE HA KMBBIC OPTaHU3MBI, TOJYyYCHHUE M MPHUMEHEHHE. DKOJIOTHUYECKUE TPOOIEMBI,
CBsI3aHHBIE ¢ okcugoMm yriepoza (IV), rumoresa rio0anbHOrO MOTEMJICHUS KJMMara, MapHUKOBBIM 3d¢dekt. YronpHas KucioTa u €€ COJd, UX
(du3nUYecKrue U XUMUYECKIE CBOMCTBA, MOJIyYCHHUE U MpuMeHeHne. KauecTBeHHas peaknus Ha kapOoHaT-MOHEIL. Vcnonb30BaHne kapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SICTBE.

[TepBoHaYalIbHBIC TIOHITHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX yriepojaa (MeTaH, dTaH, dTHJICH, alleTHIICH, dTAHOJ, TIUICPUH,
yKCycHas Kucnota). [[pupoHbie HCTOUHUKH YTII€BOIOPOAOB (Yroiib, MPUPOIHBIN ra3, HePTh), IPOAYKTHI UX NepepaboTku (OeH3UH), UX POIb B OBITY U
MPOMBIIIIICHHOCTH. [IOHATHE O OMOJIOTMYECKH BAXKHBIX BEIECTBAX: JKHpaX, Oellkax, yriieBoJaX — W MX POJU B KM3HU UelIOBeKa. MarepuaabHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COSTMHEHUH.

Kpemuuii, ero ¢pusndeckue u XUMUYECKUE CBONCTBA, MOJydeHre u npuMeHeHne. CoeMHeHsT KpeMHUs B ipupoae. O0mnme npeacTaBieHus 00
okcuae kpemuus (IV) u kpemHueBoit kucnore. CHIIMKATHI, UX HCIOIb30BAHKE B OBITY, B IPOMBIIIIEHHOCTH. BaskHel11Iiie CTpOUTENbHBIE MaTePHAIIBI:
KepaMHKa, CTEKJIO, IEMEHT, O€TOH, Jkee300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIHHBIX MATEPHAJIOB B ITOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3YYCHHE OOpPa3I[OB HEOPTaHWYECKUX BEIECTB, CBOWCTB COJITHOW KHCJIOTHI, TPOBEJACHHE KAaYECTBEHHBIX pEAKIMA Ha XJIOPHUI-UOHBI H
HaONo/IeHe MPU3HAKOB UX IMPOTEKaHHUs, OMBITHI, OTpakarolue (hU3ndeckrue M XMMHUYECKHE CBOWCTBA TAJIOT€HOB M MX COCAMHEHUN (BO3MOXKHO
WCIIOJI30BaHUE BUEOMATEPUATIOB), 0O3HAKOMJIEHHE ¢ 00pa3llaMH XJIOPHIOB (TaJIOT€HUIOB), O3HAKOMJIEHHE ¢ 00pa3liaMH Cepbl U €€ COCNUHECHHUSIMU
(BO3MOKHO MCTIOJIB30BaHUE BUAEOMATEPHATIOB), HAOIIOIeHUE TIporiecca OOyTIIMBaHUs caxapa MoJ| JeHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI,
M3YYCHHE XMMHYECKHX CBOMCTB pa30aBICHHON CEpHOU KUCIOTHI, MPOBEACHNE KAaYECTBEHHONW pPeaKkIui Ha Cynb(}aT-uoH U HaONIO/IeHNEe TIpU3HaKa e
MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKHMH CBOWCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH (BO3MOXHO HCIOJIH30BAHWE BHICOMATEPHAIIOB),
oOpa3iamMu a30THBIX U GocHOopHBIX ynoOpeHui, nmonydeHue, coOupanme, paco3HaBaHUE U W3YYCHHE CBOICTB aMMHaKa, IPOBEJCHHE KaueCTBEHHBIX
peaknuii Ha KOH aMMOHUS B (ocdaT-HOH U H3ydeHUE MPU3HAKOB UX MPOTECKAHUS, B3aNMOICHCTBHE KOHIICHTPUPOBAHHOW a30THON KHCIIOTHI C MEJIBIO
(BO3BMOXKHO HCIIOJIb30BaHHE BUEOMATEPHUATIOB), M3yUYE€HHE MOJENel KPUCTAIUIMYECKHX PemETOK anmasa, rpadura, ¢yriepeHa, 03HaKOMIICHHE C
MPOIIECCOM a/ICOPOIIMU PACTBOPEHHBIX BENIECTB aKTHBHPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOTa3a, MOJXyYEeHHE, COOMpaHHe, paclio3HaBaHUE H



M3Y4YE€HHE CBOWCTB YIJIEKHCIIOrO Ta3a, MPOBEJACHHE KAaueCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-WOHBI U M3yYeHUE MPU3HAKOB UX MPOTEKaHUS,
O3HAKOMJICHHE C IPOAYKLIHMEW CHIMKATHOM IPOMBIIUICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3aJad 0 TeMe «BaxHedlmume HeMeTaulbl U UX
COCJIMHEHU .

MeTaJuuibl M UX COeIMHEHUSA

OO1as XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUM X MoJiokeHus B [leproanueckoii cucteMe XUMHUYECKHUX JIEMEHTOB
J. W.MengeneeBa u crpoeHus aromoB. CrpoeHue MeTamwioB. MerajuMueckas CBsI3b M METAJUIMUECKas KPHUCTAUIMYECKas peIETKa.
DNEKTPOXUMHUECKUN psifl HANpsDKEHU MeTaluioB. dusznyeckre u XMMHYecKue cBoicTBa MeTaiioB. OOme crnocoObl moiyueHus: Metaiios. [loustue
0 KOpPPO3UU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT KOoppo3uu. CruiaBbl (CTajb, YyTryH, JIOPATIOMUHMNA, OpOH3a) U UX MPUMEHEHHUE B OBITY U
MIPOMBILIIIEHHOCTH.

[Ilenounble MeTamibl: oJiokeHue B [lepuoanueckon cucreMe xumuueckux anemeHToB 1. . MenaeneeBa, CTpo€HUE UX aTOMOB, HAXOK/ICHHUE B
npupojae. Pusznyeckue U XMMHUECKHUE CBOMCTBA (Ha mpuMepe HAaTpus U Kaius). OKCHABI U THIPOKCHU]IBI HATpusi U Kanus. [IpuMeHneHue menoyHbix
METAJUIOB U UX COCIMHEHUH.

[Ilenouno3emenbHBIE METAUIbI MAarHUM M KaiblUi: nojoxkeHue B Ilepumonnueckonn cucreme xumudeckux snemeHToB /. M. Menneneesa,
CTPOEHHME UX aTOMOB, HAXOKJEHHE B Ipupoje. Puznueckne U XMMUYECKUE CBOWCTBA MarHus M Kaiuplus. BaxkHelmue coetnHeHUs Kanblus (OKCU,
THIPOKCH, cou). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxkenue B Ilepuonnueckon cucreme xumuueckux anemeHtoB [[. M. MeHneneeBa, cTpoeHHEe aTtoMa, HaXO0XKIAEHUE B MPUPOJE.
duznyeckue U XMMHUYECKHUE CBOICTBa amtoMUHUsA. AMGOTEpHbIE CBOICTBA OKCHJIA M TUAPOKCUIA aTIOMUHUS.

Kenezo: nmonoxenue B Ilepronnueckon cucreme xumuueckux snemMeHToB J[. M. MeHneneeBa, CTpO€HME aTOMa, HAXOXKIEHUE B TPHUPOJE.
duznyeckue U XUMHUECKHUE CBOICTBa kene3a. Okcuabl, ruipokcuanl U comu xkenesa (II) u sxenesza (I1I), ux coctas, cBOWCTBA U MOTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0pa3llaMd METalIOB M CIUIaBOB, UX (U3UUYECKUMH CBOWCTBAMM, M3YUEHHUE PE3yJIbTaTOB KOPPO3MH METAIOB (BO3MOXHO
UCIOJIb30BAaHNUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHAA KajblMsl W HaTpUs C BOJOM (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOLIECCa TOPEHUS Kelle3a B KUCIOpoe (BOZMOXKHO MCIOJIb30BaHUE BUEOMATEPHAIOB),
MIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbIus, aJlOMUHMS, ITUHKA, sxkene3a (II) u sxenesa (I11), meau (I1), nabnronenue u
OINMCaHME TPOLECCOB OKPALIMBAHMA IJAMEHW HMOHAMHU HATpHs, KalIWs U KaJblUs (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX CBOWMCTB I'MJIPOKCHA ATIOMHUHMS U THJIPOKCHJA IIMHKA, PEIICHHE AKCIEPUMEHTAlIbHBIX 3ajad Mo TeMe «BakHelinne Meramibl U UX
COCJIMHEHUS.

XuMHus M OKpyKaoUias cpeaa

BemectBa 1 MaTepuanbl B OBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe HCMoiIb30BaHUE BELIECTB M XMMHYECKHX peakuuil B ObiTy. IlepBas
IIOMOLIb MPU XUMHUYECKUX 0XKOTaX U OTPABJICHHUSX.

XuMHYecKoe 3arps3HeHHe OKpy»Karoled cpeabl (mpenenbHasi AomycTuMasi KOHIeHTpanus BemecTs, ganee — [1JIK). Ponp xumun B perenuu
HKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:



u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIJIaBbl METAILJIOB, MTOJIMMEPHBIE MaTepUaIIbl).

Mescnpeomemnbnie ceasu

Peanu3zanusi MeXnpeIMETHBIX CBA3CH MpHU M3yUYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISIETCS 4Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX HOHSITI/If/’I, TaxK U HOHHTHﬁ, SABJIAIOIUXCA CUCTECMHBIMU JUJISL OTACJIIBHBIX MIPEAMCTOB €CTECCTBCHHO-HAYYHOI'O IIMKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIE TOHATHSA: Hay4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpUs, AaHaIu3, CUHTE3, KiIaccu(uKalus, MEPUOIUYHOCTS,
Ha0III0IeHNE, SKCTICPUMEHT, MOJICTTUPOBAHNE, H3MEPEHUE, MOJICITb, SIBIICHUE, TAPHUKOBBINA Y((EKT, TEXHOIOTHS, MAaTEPUAITBI.

@dwuzuka: MmaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJHJ, H30TOMbI, PaTMOAKTUBHOCTH, MOJEKYJa, JJIEKTPUUECKUN 3apsij,
MIPOBOJHUKY, TOJYIPOBOJHUKH, JUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TelI0, OO0OBEM, arperarHoe COCTOSHHE BeIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KPUCTAJUIMYECKAsl PEIIETKA, CIIIaBbl, (PU3HMUECKHUE BEIMUUHBI, SAMHUIIBI U3MEPEHUS, KOCMHUYECKOEe MPOCTPAHCTBO, TUIAHETHI, 3BE3bI,
Comnnue.

buonorus: ¢ortocunTes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaIbHbIE YAOOPEHHUS, MHUKPOAIJIEMEHTBI, MAaKpOAJIEMEHThI, MHUTATEIbHbIC
BELIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TTOPO/IbI, TTOJIE3HBIE HCKOMAeMbIe, TOTLTNBO, BOJHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI MINPOI'PAMMBLI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHHS IPOTPaMMbI OCHOBHOTO O0IIIEro 00pa3oBaHus JOCTUTAIOTCS B X0/1€ 00YYEHHSI XUMHHU B SIMHCTBE yu4eOHOU U
BOCITUTATENILHON JIESITENBHOCTH B COOTBETCTBUU C TPAAWIMOHHBIMH POCCHHCKHMHU COIIMOKYIBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSMH,
NOPUHATBIMA B OOIIECTBE MpPaBWJIAMH M HOPMAaMH TIOBEICHHS M CHOCOOCTBYIOT MpOIIECCAM CaMOIO3HAHMsS, CAMOPA3BUTUS M COLMATU3AINN
00y4aroImxcs.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3UTHUBHBIX ILEHHOCTHBIX OPUCHTAIMH M
pacIIMpeHue OIbITa ISSTETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

IIEHHOCTHOT'O OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJIEIHIO0, TIOHUMAHUs 3HAUCHUSI XUMUUECKON HAYKH
B JKH3HU COBPEMEHHOTO OOIIeCcTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(MOpMANUEd O MEepeOBBIX JAOCTHIKECHUSIX M OTKPBITHSIX MHPOBOH H
OTEUECTBEHHOH XMWY, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOMCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTAaBICHNUST O COIHMAJbHBIX HOpPMaxX M IPaBUJIaX MEKIMYHOCTHBIX OTHOLICHWH B KOJUIGKTUBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTU B
OOIIIECTBEHHO TIOJIE3HOW, y4eOHOMCCIeI0BATEICKON, TBOPYECKOM M JPYrUX BHIAX ACATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JEATeIbHOCTH TPU BBINOJHEHUH Y4YeOHBIX, MO3HABATENBHBIX 3aad, BBHIIOJIHEHHA XWMHUYECKHX OJKCIIEPUMEHTOB, CO3J[aHUHM YYEOHBIX INPOEKTOB,



CTpeMJIEHHs K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIU B MpOLiecce 3TON y4eOHOH NesTeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEAECHUE U MOCTYIIKU
CBOUX TOBAPUIIEH C IIO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS MOCIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MIO3HAHMS:

MHUPOBO33PEHUYECKHUE IPEJACTABICHUS O BELIECTBE U XMMHUYECKOM PEAKLHH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHs HAYKH U
COCTABJISIOLINE OCHOBY JUI MOHMMAHUS CYLIHOCTH Hay4HOH KapTHHBI MMpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs IPUPObI,
B3aMMOCBS35X YEJIOBEKA C IIPUPOJHOM CPEIOi, O POJIU XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA IIOJYYEHNE HOBBIX 3HAaHUI 110 XUMUM, HEOOXOAUMBIE 1)1 00BSICHEHUS HAOI01aeMbIX IIPOLIECCOB U
SIBJICHHI, TIO3HABATEILHON, HH()OPMAIIMOHHON U YATATEILCKOW KYJIbTYPHI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIILHON pabOThl C yYEOHBIMU TEKCTAMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYUCHMIO M MO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caMOOOpPa30BaHUIO, IIPOEKTHON M MCCIIEI0BATEIbCKOM
NesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABIEHHOCTH U YPOBHS 00y4YeHHUs B AaJbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME LIEHHOCTH HU3HH, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha 3/I0POBBIN 00pa3 KM3HU, OCO3HAHUE MOCIIEICTBU i
U HEMPHUITHE BPEIHBIX IMPHUBBIYEK (YIIOTPEOJICHHS aJKOTOJsl, HAPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COONIIOJCHHS IMpaBHI OE30MacHOCTH TpPHU
00palleHnU ¢ XUMUYECKHMMHU BEIIECTBAMU B OBITY U peaJIbHOM KU3HH;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpeC K MPAaKTUUYECKOMY U3y4eHHIO podeccuil 1 Tpyaa pa3IuyHOro poja, yBaK€HHE K TPYAY U pe3yjbTaTaM TPYIOBOU JNESATEIbHOCTH, B TOM
Yyclie Ha OCHOBE NMPUMEHEHHUs MPEIMETHBIX 3HAHUI 10 XMMHUHU, OCO3HAHHBIA BHIOOP MHAMBHIYaJbHON TPAaEKTOPUHU MPOJIOJDKEHUS 00pa30BaHUS C
y4ETOM JIMYHOCTHBIX HHTEPECOB U COCOOHOCTH K XMMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIHON MPO(dhecCHOHATBHON JesITeIbHOCTH
U pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTh a/1alITHPOBATHCA B MIPO(ecCHOHAIBHOM cperie;

6) IK0JIOTHYECKOTO0 BOCTIHTAHUS:

9KOJIOTUYECKHU LI€J€CO00pa3HOE OTHOLICHHE K MPUPOJE KaK UCTOYHUKY KM3HHM Ha 3eMile, OCHOBE €€ CYIEeCTBOBaHMs, IIOHUMAHUE LIEHHOCTH
3I0pOBOrO M 0e€30IMacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY M TCHXMYECKOMY 3/10pOBBIO, OCO3HAHUE
LEHHOCTH COOJII0/IEHHsI TPABUI 0€30IIaCHOr0 MOBEEHHMS IIPU PabOoTe C BELIECTBAMHU, A TAKIKE B CUTYALUsAX, YTPOKAIOLINX 310POBbIO U KHU3HU JIOEH;

CIOCOOHOCTH NMPUMEHATh 3HAHMSI, MTOJydaeMble PH U3YYEHUU XUMUH, I PELICHHs 3a/1a4, CBA3aHHBIX C OKPY)KAIOILIEH NMPUPOTHON CpeoH, s
MOBBILIEHUS YPOBHS AKOJIOTUYECKOM KYJIBTYphI, OCO3HAHUS TJI00AJIBHOIO XapakTepa HKOJIOTHYECKUX MPOoOJIeM U MyTel HMX pelIeHusi MoCpesiCTBOM
METOJ0B XHMHH, SKOJOTUYECKOTIO MBIIUICHHS], YMEHHSI pYKOBOJACTBOBATHCS UM B ITI03HABATEIbHOM, KOMMYHHKAaTUBHON U COLIMAJIBHON MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocTtaBe meTanpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HaYMMbIE U1 (POPMHUPOBAHUS MUPOBO33PEHUSI OOIIEHAYyUHbIe MOHATHUS (3aKOH, TEOpHs,
NPUHIMI, TUIOTE3a, (PaKT, cucTema, MPOLECcC, IKCIEPUMEHT U JPYroe.), KOTOpble MCHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U



MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MpPeIMeTOB (POPMHUPOBAThH MPEACTABICHUE O IIEIOCTHOM HAyYHOW KapTHHE MUpA, U YHUBEPCAJIbHbIC YUeOHBIE
neiicTBusl (TO3HABaTeNIbHbIC, KOMMYHHKATHBHBIC, PETYISATHBHBIC), KOTOpbIe 00ecneunBaloT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

basoBble Jiornyeckue 1eMcTBUA:

YMEHHUS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUSI NP OCBOCHUHU 3HAHMI: PACKPBIBATH CMBICT XMMHUYECKUX MOHATUN (BBLACTSTH UX
XapakTepHbIC TMPU3HAKU, YCTAHABJIMBATH B3aUMOCBS3b C JAPYTUMHU TOHSTHUSMH), WCIIOIB30BATH TMOHATHS [JIi OOBSICHEHHUS OTACIBbHBIX (DAaKTOB H
SBJIGHUH, BBHIOMpPATh OCHOBAaHUS M KPUTEPUHU Ui KiIacCU(PHUKAIMM XMMHUYECKUX BEUIECTB UM XUMHUYECKHX PEaKIui, yCTaHABIMBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXIY 00bEKTaMU M3yUYEHUS, CTPOUTH JIOTHYCCKHUE PACCYKIACHHS (MHIYKTUBHBIC, ISAYKTHBHBIC, IT0 aHAJIOTHH), IeJIaTh BBIBOIBI
U 3aKJIIOYEHUS;

yMEHHE TPUMEHSTH B MPOIIECCE MO3HAHUS TOHATHS (MPEIMETHBIE U METANPEIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINH, UCIIOJIb3yEMbIC B
XUMHH, MPeoO0pa30BbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIC MPEICTABICHUS — XUMUYECKUH 3HAaK (CHMBOJI AJIEMEHTA), XUMHYECKas
dbopMyIia 1 ypaBHEHUE XMMHYCCKON PEaKIIUU — MPHU PEIICHUU YIeOHO-TT03HABATEIIBHBIX 337124, ¢ YIETOM 3TUX MOJICIBHBIX MIPEICTABICHUN BBISBIIATH
U XapaKTepu30BaTh CYUIECTBEHHbIC NPU3HAKUM H3YYaeMbIX OOBEKTOB — XHUMHUYECKHX BELIECTB M XHMMHUYECKUX pEaKIHid, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUUUHHO-CJICICTBEHHBIEC CBSI3U U IMMPOTHUBOPEYUS B U3yUAEMBbIX MPOIIECCaX U SIBJICHUSIX.

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHUE UCTOIB30BaTh MOCTaBICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, & TAK)KE B KAYECTBE OCHOBBI Ui (POPMHUPOBAHUS TUIIOTE3HI
10 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHHII;

puoOpeTeHne OMbITa MO TJIAHUPOBAHUIO, OPTAHU3AIIMN U TIPOBEICHUIO YICHHYECKUX HKCIIEPUMEHTOB, YMEHHE HaOt01aTh 32 XOJ0M Ipoliecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATH €ro pe3ynbTaT, (popmMyarpoBaTh 0OOOIIEHUS W BBIBOJBI MO pe3yibTaTaM IMPOBEAEHHOTO OIBITA, UCCIETOBAHMUS,
COCTaBJISITH OTUYET O MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETHPOBATH WH(DOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPEACTABICHHS, MOTYIaEMYI0 U3 Pa3HBIX
HMCTOYHUKOB (HAy4HO-TIONMYJSpHAS JUTEepaTypa XUMHYECKOTO COJIepXKaHHs, CIpaBOYHbIe Mocobus, pecypchl MHTepHeTa), KpUTHUECKH OIIEHHWBATH
MIPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSITh Pa3TUYHbIE METOJBI U 3aPOCHl MPU MOUCKE U 0TOOpe MHGOPMAIMU M COOTBETCTBYIOLIUX AaHHBIX, HEOOXOIMUMBIX IS
BBITIOJTHEHUST YU4E€OHBIX M TIO3HABATENbHBIX 3aJ1ad OMNPENeNEHHOTO THWIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIIOIB30BaHUS WH(HOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBJaJIeHHE KyIbTYypOil aKTUBHOTO HCIOJIH30BAHHUS PA3IUYHBIX MOMCKOBBIX CHCTEM, CaAMOCTOSTENLHO BBIOMpATH
ONTUMATBHYIO (GOpMY TpEACTaBICHUS WHOOpPMAIMU W WUIIOCTPUPOBATH peEIIaeMble 3aJadd HECIOXHBIMH CXEMaMH, IharpaMmamu, APYTHMH
¢dbopmamu rpaduKu ¥ UX KOMOMHAIUSIMH;

yMEHHE WCMOJb30BaTh W AaHAIM3UPOBATh B TIpollecce Y4YEeOHOM W HCCIENOBATENIbCKON JeATEeIbHOCTH WH(OOpPMAIMI0O O BIUSHUU
MIPOMBIILIIIEHHOCTH, CEIBCKOT0 X031UCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOAHON CPEIbl.



KoMMmyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE elCTBHUS:

YMEHUS 3aJaBaTh BOMPOCH! (B XOj€ Juaiora W (WIH) AMCKYCCHH) TIO CYIIECTBY OOCYXJIaeMOW TeMbl, (POPMYIHPOBATH CBOM IIPEUIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a1a4u;

YMEHUS TPEJCTABIIATh MOJYYCHHBIC PE3yJIbTaThl MO3HABATEIBHOW JCATEIILHOCTH B YCTHBIX M NMHUCHhMEHHBIX TEKCTaX; JIeiaTh MPE3CHTAIUIO
pe3yJIbTaTOB BBIMOJIHEHUS XMMHUYECKOTO SKCIIEpUMEHTa (Ja00paTOpPHOTO OMbITa, J1TAOOPAaTOPHOW pPabOThl MO HCCIEAOBAHUIO CBOICTB BEILECTB,
y4eOHOT0 MPOEKTa);

YMEHHSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM ITO3HABATEIHHOW W HCCIICIOBATECIILCKOW JICATEIHHOCTH IPU PEIICHUN
BO3HUKAIOIIUX MPOOJIIEM Ha OCHOBE yd4€Ta OOLIMX WHTEPECOB W COTJIACOBAHUS TO3MIMEI (0OCYXKIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbBI»,
KOOPIMHAIIVSI COBMECTHBIX JICHCTBUH, OIIPE/ICIICHIE KPUTEPHUEB 10 OIIEHKE Ka4yeCTBa BBHIITOJIHEHHOW paOOThI U APYTHUE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOATENBHO OINPENeISATh IEIH JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M TPH HEOOXOIAUMOCTH
KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BbIOMpaTh Haubosee 3¢ (eKTuBHbIE COCOOBI pelIeHUs] yU4eOHbIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOATEIbHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEUI0KEHHBIN AJITOPUTM JACUCTBUN TP BBINOJIHEHUH 33JaHUN ¢ y4ETOM MOJIYUYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJIyUEHHOI'O pe3ysibTaTa 3asBJICHHOHN LieIM, YMEHHE MCIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITPEJIaracMbl€ B YCIOBUU 33 ITaHUMN.

IHNPEAMETHBIE PE3YJBbTATHBI

B cocrase NPpCAMETHBIX PE3YJILTATOB IO OCBOCHHUIO 00513aTEIIHLHOTO COACPIKaHUsA, YCTAHOBJIICHHOT'O HaHHOﬁ (l)eﬂepaHLHOﬁ pa60qel71 nporpaMMoﬁ,
BBIJICTIAIOT. OCBOCHHBIC 06yan-OIIII/IMI/IC$I HAaYYHBIC 3HAHUSA, YMCHUA U CIIOCOOBI I[CI\/'ICTBI/II\/'I, CHGIII/I(i)I/I‘-ICCKI/Ie JUTS Hpe)IMeTHOi/JI obOnactu «XI/IMI/ISI», BUJBI
ACATCIIBHOCTH T10 TOJTYUCHUIO HOBOT'O 3HAHHS, €0 HHTCPIPCTALIUU, Hpe06pa30BaHmo U MPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HBIX 1 HOBBIX CUTYyallUAX.

K koH1y 00y4enus B 8 kiiacce npeaMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUMN:

e PacCKphIBATb CMBICII OCHOBHBIX XUMHWYECKUX TOHSTHM: aToM, MOJICKYJIAa, XHUMHYSCKHI OJIEMEHT, IPOCTOC BEHIECTBO, CIIOKHOC BCIICCTBO, CMECh
(OJIHOpOHHaSI n HGO}IHOpOI[HaSI), BAJICHTHOCTb, OTHOCHUTCJIbHAsA aTOMHas W MOJICKYJIApHAsA Macca, KOJMYCCTBO BCHICCTBA, MOJIb, MOJIAPHAsA
Macca, MaccoBasd A0Jdd XHMHYCCKOro 3JIEMEHTa B  COCAMHCHUMU, MOHSIpHLIfI O6’béM, OKCHuJ, KHUCJI0Ta, OCHOBAaHHC, COJIb,



3JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKash PeakLus, KIacCUPUKALM peaKUil: peakui COeTUHEHNs, PEAKLIUU PA3I0KEHHUS,
peaKkIu 3aMelIeHHs], peaklud 0OMeHa, 3K30- M IHAOTEPMHUECKUE PEAKIMHU, TEIUIOBOU 3()(eKT peakiuu, sSApo aroma, dJIEKTPOHHBIA CIIOH
aToMma, aTOMHasi opOuTallb, paAuyC aToMa, XMMUYECKas CBsA3b, MOJSIPHAs U HEIOJSpPHAs KOBAIECHTHAs CBA3b, MOHHAS CBSI3b, MOH, KaTHUOH,
aHWOH, PacTBOP, MAacCcOBasl 10Jis BeLeCcTBa (IIPOLIEHTHAs! KOHIIEHTpAIsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHATD 3TH MTOHATHS IIPU OIIMCAHUM BEILECTB U UX IPEBPAILCHUN;
MCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBJICHUS ()OPMYII BEIIECTB M YPAaBHECHHH XUMUYECKUX PEaKIHii;

OIpENIeNIATh BAJIEHTHOCTb aTOMOB 3JE€MEHTOB B OMHAPHBIX COEJUHEHUSAX, CTENEHb OKUCIECHUS 3JEMEHTOB B OMHAPHBIX COEJUHEHUSX,
MPUHAAIISKHOCTh BEHIECTB K OMNPEACIEHHOMY KJacCy COEAMHEHHWH 1Mo ¢GopMyinaM, BUA XUMHYECKOW CBS3M (KOBAJICHTHAass M WOHHAS) B
HEOPraHUYECKUX COCIUHECHHUSX;

packpbiBaTh cmblca [lepuogmueckoro 3axkona /[[. WM. MenneneeBa: neMOHCTpUPOBATh IOHMMAHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHMUYECKHUX JJIEMEHTOB OT UX I0J0KeHus B llepnonnueckoil cucteme, 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O Y4€HUs, 3aKOHA ABOrajpo;

OINUCBIBaTh M XapakTepu3oBaTh TaOMMuHyro ¢opmy Illeprnoauueckoil cHUCTeMbl XMMHUYECKMX 3JIEMEHTOB: DPa3jIMyaTh IOHATHUSA «TJIaBHAs
noarpymnmna (A-rpymma)» u «obounas noarpymnmna (b-rpymma)», Maibie 1 00JbIINE MEPUOJIBI, COOTHOCUTH 0003HAUCHHSI, KOTOPBIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa Xumudeckux sneMeHToB JI. M. MeHnneneeBa» € UMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI AaTOMOB
XMMHYECKHX JIEMEHTOB (COCTAB U 3apsl siipa, o0LIee YUCIIO JIEKTPOHOB U PaCIpeIeeHUe UX 110 JIEKTPOHHBIM CII05IM);

KJ1accu(UIUpPOBaTh XUMUYECKHE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKHE PEAKLUH (110 YUCIYy U COCTaBY YYaCTBYIOLIUX B PEAKIIMU
BELIECTB, 10 TEIJIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB pA3JIMYHBIX KJIAcCOB, IOJATBEPXKAas ONMUCAHHE IpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALLEHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOII0 XMMUYECKOT0 3JIEMEHTA 110 (OpMyJie COeUHEHNS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJINUTH PACUETHI 10 YPABHEHUIO XUMHYECKOW PEaKIIUH;

INPUMEHSATh OCHOBHBIE OIEPALlMU MBICIUTENbHON JAEATENbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 0000IleHHe, CHCTeMaTU3aluIo,
KJIAaCCU(UKALIMIO, BBISIBICHUE MPUYMHHO-CIICCTBEHHBIX CBSI3€W — Ui M3Y4YEHMsI CBOWCTB BELIECTB M XMMHUYECKHUX DPEAKIMM, €CTeCTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUA — HAOII0AeHNE, U3MEPEHHE, MOJIETTMPOBAHHE, SKCIIEPUMEHT (peabHbI U MBICTICHHBIN);

ClIeZIOBaTh MPaBUJIaM IOJIb30BaHUS XMMUYECKOH MOCYI0M U 1ab0paToOpHbIM 000pYA0BAaHUEM, a TaK)Ke MpaBUIaM OOpallleHus ¢ BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKUHUSMHU MO BBIMOJIHEHHUIO JAOOPATOPHBIX XMMHUECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(BOZOpOAA M KUCIIOPO/Ia), IPUTOTOBJIEHUIO PACTBOPOB C ONPEIeNEHHON MacCOBOM JI0J1el pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U IPOBOIUTD
XUMHUYECKHE SKCIIEPUMEHTHl MO pAcHO3HaBaHUIO PACTBOPOB IIeoUYeid M KHUCIOT C IOMOIIBI0 WHIUKATOPOB (JlakMmyc, (eHondraneus,
METHJIOPAHXK U JPYTHUE).



K koHIy 00y4enus B 9 kiiacce npeMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUH: XUMHUYECKHM DJIEMEHT, aTOM, MOJEKYJa, MOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTb, CTEIEHb OKHMCIEHHs, XUMHUYECKas PEaKLus, XMMHYECKas CBs3b, TEIJIOBOU
3G EeKT peakiyu, MOJb, MOJSIPHBIH 00bEM, PacTBOp, ICKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTHUECKAs JUCCOIMALUS, PEAKIIM MOHHOTO
oOMeHa, KaTajau3aTop, XMMHUYECKOE paBHOBecHE, OOpaTHMble M HEOOpaTHUMbIE PEaKLMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE DPEAKLUH,
OKHCIIUTEb, BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAHOBJICHME, aJUIOTPONHUSA, aM(pOTEepHOCTh, XMUMHYECKas CBs3b (KOBAJCHTHAs, HOHHAs,
METaJUINYecKast), KpUCTAIJIMUecKass pelérka, KOppo3us METayIoB, CIUIABBI, CKOPOCTb XHWMHYECKOM peakluH, IMpelebHO JOIyCcTUMast
koHueHtpauus 11K BeniecTsa;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHSATD 3TH MTOHATHS IIPU ONIMCAHUM BELLIECTB U UX IPEBPAILCHUN;
HCI0JIb30BaTh XMMHUUYECKYIO0 CUMBOJIMKY JUJIsl COCTaBJIEHMSI (POPMYJI BEILIECTB U YPaBHEHUI XUMUYECKUX PEAKIUIA;

OIIPEAEIATh BAJCHTHOCTh U CTEIEHb OKHUCICHUS XMMUYECKUX DJIEMEHTOB B COCAMHEHMSX PA3JIMUHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K
OTIpeNIeIEHHOMY KJIACCy COEIMHEHHWH 1Mo (hopMyiam, BHJI XUMHYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METAJUIMYEeCKas) B HEOPTaHMYECKHX
COEMHEHUX, 3apsi] MOHA IO XMMHUYECKOM (opmyse, XapakTep cpeibl B BOJHBIX pPACTBOpaX HEOPraHWYECKUX COEAMHEHUH, THUII
KPUCTAJTINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici llepnonnueckoro 3axona JI. WM. MenneneeBa M IE€MOHCTPUPOBATH €ro IOHMMAaHHUE: ONMUCBIBATH M XapaKTEPU30BaTh
tabmuunyo Gopmy [leproanyeckoil cHCTEMBl XUMUYECKUX JIEMEHTOB: Pa3liMyaTh MOHATHS «TJIaBHAs moArpynma (A-rpymnmna)» u «mo0ouHas
noarpynna (b-rpymnmna)», mansie 1 0oJbIINEe IEPUO/Ibl, COOTHOCUTh 0003HAYEHHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKON Ta0IuIEe, ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHMSI aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3apsij sjipa, 0OIee YMCIO 3JIEKTPOHOB M pACHpENesIeHHe UX I0
3JIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpezesax MajblX MEepHOI0B
Y TJIaBHBIX HOJATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJ1accu(UIUpPOBaTh XUMUYECKHE IEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE peaKkIiy (110 YKCIYy U COCTaBy YYacCTBYIOUIMX B PEaKLIUU
BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, IO N3MEHEHUIO CTENEHEN OKUCICHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMMCHIBATh) OOIIME U CIEUPHUECKHE XMMUYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEP)KJas ONUCaHHE
IIpUMepaMu MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XMMUUYECKUX PEAKIIN;

COCTaBJIATh YPAaBHEHHUS DJIEKTPOJUTHYECKON TUCCOLMALNN KUCIIOT, IIEJI0UYEH U COJIEH, TIOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHMsI peakluii, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBA3M MEXKY BEIIeCTBAMH Pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca STUX peakluii;
MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOYKHOCTH MPOTEKAHUS XMMHUYECKHX MPEBPAIICHUM B PA3IUYHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUECKOT'0 3JIEMEHTa M0 popMyJie COeAMHEHMUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJIUTE PACUYETHI 10 YPABHEHUIO XUMHUYECKON PEaKIIVH;



CO6J'II-OI[3TB I[IpaBuJjia IIOJIb30BAHHA XHUMHYCCKOM HOCY,HOI;’I u J'Ia60paTOpHBIM O60py,I[OBaHI/I€M, a TaKXKC IIpaBHJIa O6paH_IeHI/IH C BCIICCTBAMU B
COOTBCTCTBHUU C MHCTPYKIHAMU IO BBIITOJIHCHUIO Ha60paT0pHI>IX XUMHYCCKUX OIIBITOB IO MOJYYCHUIO U c061/1paHm0 ra3006pa3H1,1x BC€IICCTB

(aMmMmaka u yriIeKHCIIOro rasa);

MMpOBOAWUTL PCAKIHU, MOATBCPIKAAIOIINUC KauyeCTBCHHBIM COCTaB PAa3IMYHBIX BCIICCTB: PACIIO3HABATH OIIBITHBIM HyTeM XJiopuna-, 6p0MI/I,II-,
noana-, Kap6OHaT', (bOC(i)ﬂT', CHJIMKAT-, cynb(baT-, TUAPOKCUA-HUOHBI, KATUOHBI dAMMOHHUS U MOHbI U3YUYCHHBIX MCTAJUIOB, IPUCYTCTBYIOIIIUC B
BOAHBIX paCTBOpPAX HCOPraHMYCCKUX BCUICCTB;
MNPpUMCHATL OCHOBHBIC OIICpalluU MBICITUTEIEHON ACATCIIbHOCTU — aHaJIM3 U CHUHTC3, CPABHCHUC, O606H.[€HI/IC, CHUCTCMAaTHU3alln0, BBIABICHHUC
MPUYUHHO-CJIICACTBCHHBIX CBSI3CH — AJI1 U3Yy4YCHUA CBOICTB B€IICCTB U XHMMHUYCCKUX peaKum”I, CCTCCTBCHHO-HAYYHBIC MCTO/JIbI ITO3HAHUA —

HaOI0/IeHne, U3MEPEHNE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH).

TEMATHUYECKOE INTAHUPOBAHMUE

8 KUVIACC
Ne | HaumeHoBaHUe pa3/esioB U TEM KosinyecTBO 4acoB JnekTpoHHbIEe (LU POBbLIE)
/10 | nporpaMMbl Bcero KoHTposibHBIE [IpakTuyeckue o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI
Pasaen 1.IlepBoHayabHbIe
XMMUYeCKHe IOHATUSA
1.1 | XuMus — BaxkHasi 06J1aCThb 5 2 bubauoreka LIOK
€CTeCTBO3HAHUSA U MPAKTUYECKOU https://m.edsoo.ru/7f41837c
JlesITeJIbHOCTH YeJIoBeKa
1.2 | BelecTBa U XUMHUYECKHE PEAKUU 15 1 bubauoreka LIOK
https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3aen 2.BaxkHeilue
npeACTaBUTE/IM HEOPraHUYeCKHX
BeLleCTB
2.1 | Bo3ayx. Kucnopog. [lousatue 06 6 bubauoreka LIOK
OKCH/JIaX https://m.edsoo.ru/7f41837c
2.2 | Bopopoa.lloHsiTve o0 KMC/I0TaxX U 8 1 bubauoreka LIOK
COJISIX https://m.edsoo.ru/7f41837c
2.3 | Boga. PacTBopbl. [loHsATHE 006 5 1 1 bubaunoreka LIOK
OCHOBAHMSAX https://m.edsoo.ru/7f41837c
2.4 | OcHOBHBIE KJaCcCbl HeopraHuyeckux | 11 1 1 BubauoTteka LLOK

coeJMHEeHUH

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

HToro no paszgeny

30

Paspen 3.IlepuoanyecKkui 3aKOH
u [lepuoguyeckas cucrema
XUMHYECKHUX 371eMeHTOB /I. U.
MengeneeBa. CTpoeHre aTOMOB.
XuMHUYeCKas CBSI3b.
OKuC/INTE/NBHO-
BOCCTAHOBMTEJIbHbIE peaKIUH

3.1 | llepuoavyecknii 3aKOH U 7 bubanoreka LIOK
[leproguyeckasi cuctema https://m.edsoo.ru/7f41837c
XHUMUYECKUX 371eMeHTOB /l. U.

MenpeneeBa. CTpoeHue aToMa

3.2 | Xumuyeckas cBs3b. OKMCAUTENbHO- | 8 bubauoreka LIOK
BOCCTAaHOBUTEJIbHbIE PeaKIUU https://m.edsoo.ru/7f41837c
HUTtoro no paszpeny 15 bubauoTteka LLIOK

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



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

9 KJIACC

Ne | HaumeHoBaHMe pa3zesioB U TeM KosinuecTBo 4yacoB JnekTpoHHbIe (LU POBLBIE)
/0 | nporpaMmbl Bcero KoHTpoJibHBIE [IpakTuyeckue obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
Paszaeu 1.BemiecTBO 1
XMMHUYECKHeE pPeaKIuu
1.1 | [loBTOpeHMe U yriy6aeHue 3HaHUN | 5 1 bubauoTteka LLIOK
OCHOBHBIX pa3ziesioB Kypca 8 KJiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHbIE 3aKOHOMEPHOCTHU 4 bubauoTteka LLIOK
XMMHWYECKUX peaKI Ui https://m.edsoo.ru/7f41a636
1.3 | dnekTposiUTHYECKAdA AUccouanusd. | 8 1 1 bubauoreka LIOK
XuMHYecKHe peakluu B pacTBopax https://m.edsoo.ru/7f41a636
HToro no pasgeny 17
Paspaen 2.HemeTa//1bl M UX
coeAUHEeHUs
2.1 | O6uiaa xapaKTepUCTUKA 4 1 BubauoTteka LLOK
XUMHUYeCKUX 3j1eMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpynnsl. ['asoreHsl
2.2 | Obuiaa xapaKTepUCTUKA 6 BubauoTteka LLOK
XUMHUYECKUX 3/1eMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnbl. Cepa v e€ coeiMHEHUS
2.3 | O6uas xapaKTepUCTUKA 7 1 Bu6anoTeka [IOK
XUMHUYECKUX 3J1eMeHTOB VA-TpyIIIbI. https://m.edsoo.ru/7f41a636
A3oT, docdop U ux coefiluHEHUS
2.4 | O6uiag xapaKTepuCTHUKA 8 1 2 bu6snoTeka [JOK
XUMHUYECKUX 3jieMeHTOB [VA- https://m.edsoo.ru/7f41a636
rpyNmbl. Yrjaepoa U KpeMHUM U UX
COoeJIUHEHUS
HWToro no pasgeny 25

Pa3aen 3.MeTa/ljibl M UX
coeJUHEHUA



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

3.1 | O6uMe cBOMCTBA METAJIJIOB 4 bu6siunoTeka [JOK
https://m.edsoo.ru/7f41a636
3.2 | BaxxHe#mye MeTa/lJIbl U UX 16 bubsaunoTteka [JOK
COoeJMHEeHUs https://m.edsoo.ru/7f41a636
WToro no pasgeny 20
Pa3zges 4. XuMHA U OKpyKawouas
cpeaa
4.1 | BeujecTBa 1 MaTepuaJibl B )KU3HU 3 bu6sunoTteka [JOK
YyesJI0BEKA https://m.edsoo.ru/7f41a636
HToro no pasgeny 3
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

IHOYPOYHOE INIAHUPOBAHUE
8 KIIACC

Ne

Tema ypoka

KosnyecTBO 4acoB

JlaTa usydeHus

JyeKTpoHHbIE IUPpPOBbIE

n/n Bcero KoHTposibHBIE [IpakTHUyeckue 06pa3oBaTe/IbHbIE PECYPCHI
paboThI paboThI
1 [IpeameT xumuu. Posib 1 bubsaunoTteka LJOK
XUMMH B )KU3HU YesI0BeKa. https://m.edsoo.ru/ff0d210c
Tesia v BellleCcTBa
2 [loHsATHE 0 MeToaax 1 bubaunoreka LIOK
N03HAHUS B XUMUH https://m.edsoo.ru/ff0d227e
3 [IpakTuyeckas pa6ora N2 1 1 Bbub6auoTeka [IOK
«[IpaBusa paboThI B https://m.edsoo.ru/ff0d23dc
JIabopaToOpUHr U NPUEMBI
ob6palleHus ¢
JlabopaTOpPHbIM
060py/I0BAaHUEM»
4 YucThle BellleCTBa U CMECH. 1 bubauoreka LIOK
Crnoco6n! paszieseHust https://m.edsoo.ru/ff0d26ca
cMeceu
5 [IpakTHUuyeckas pabota Ne 2 1 bu6sunoTteka [JOK
«Pa3nienenuve cmeceit (Ha https://m.edsoo.ru/ff0d28c8
npuMepe OYMCTKHU
NIOBapEHHOU COJIU)»
6 ATOMBI M MOJIEKYJIBI 1 BubsauoTteka LLOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYeCKHe 3/1IeMEHThI. 1 bubauoreka LIOK
3HakH (CUMBOJIbI) https://m.edsoo.ru/ff0d2be8
XUMUYECKUX 3JIEMEHTOB
8 [IpocThble U C/I0XKHbIE 1 bu6snoteka [JOK
BelllecTBa https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYJIIPHOE 1 Bu6snoTeka LJOK
y4yeHue https://m.edsoo.ru/ff0d2d50
10 | 3akoH mocTosIHCTBa cocTaBa | 1 bubaunoreka LIOK



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

BellecTB. XMMHUYecKasd
dopmMy.ia. BasieHTHOCTb
aTOMOB XMMUYECKHUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 | OTHOCuTe/IbHAsI aTOMHasA bubsunoTteka LJOK
Macca. OTHocUTeIbHAA https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca

12 | MaccoBas goas bubaunoreka LIOK
XUMHYECKOTo 3/1eMeHTa B https://m.edsoo.ru/ff0d350c
coeJUHEHUH

13 | KosimuecTBO BelliecTBa. bubaunoreka LIOK
MouJib. MoJsisipHas Macca https://m.edsoo.ru/ff0d5230

14 | ®usuyeckue U XMUMHUYECKHE bubaunoreka LIOK
sIBJIeHUS. XMMHU4YecKast https://m.edsoo.ru/ff0d37fa
peakuus

15 | [Ipy¥3HaKHu U yCJI0BUSA bu6suoTteka [JOK
NpPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d3al6
peakimn

16 | 3aKoH cOXpaHeHUs MaCChl bu6sunoTteka [JOK
BellecTB. XUMHUYeCcKue https://m.edsoo.ru/ff0d3b88
ypaBHEHUs

17 | BeruucieHUda KOJIUYECTBa, bubauoreka LIOK
Macchl BellleCTBa M0 https://m.edsoo.ru/ff0d5708
ypaBHEHHUSM XUMMHUYECKUX
peakuum

18 | Knaccudukanus bubaunoreka LIOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3f34
(coeguHeHUs, pa3JioKeHHs,
3aMellleHUs, 06MeHa)

19 | M. B. JIoMOHOCOB — y4€HBbIU- Bu6snoTeka LJOK

3HUUKJIONEHUCT.
060611eH1e U

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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

cUCTeMaTH3alMs 3HaHUU

20 | KonTposbHas pabota N°1 no bu6bsauoTteka [JOK
TeMe «BeujecTBa u https://m.edsoo.ru/ff0d4290
XUMHUUYECKUE PeaKLuu»

21 | Bo3ayx — cMech rasos. bubsaunoTteka LJOK
Cocras Bo3ayxa. Kuciopog, https://m.edsoo.ru/ff0d448e
— 3JIeMEeHT U IPOCToe
BelecTBo. 030H

22 | dusnyeckue U XUMHUYECKHE bubanoreka LIOK
CBOKMCTBa KHCJI0pO/a https://m.edsoo.ru/ff0d4614
(peakuMH OKUCTEHUS,
ropeHue). [lonsaTue 06
OKCHJAX

23 | Cnoco6bl moJaydyeHus bu6sunoTteka [JOK
KHMCJIOpPO/Zia B 1ab0paTOpUH U https://m.edsoo.ru/ff0d497a
NPOMBILILJIEHHOCTH.
[IpuMeHeHUe KUca0poaa

24 | TensioBoi#l apdekT BubauoTteka LLOK
XHMHUYECKOU peaKIluy, https://m.edsoo.ru/ff0d4790
NOHSITHE O
TEPMOXUMUYECKOM
ypaBHEHHUH, IK30- U
3HJ0TEPMHUYECKUX PEeAKIUAX

25 | TonnuBo (HedTh, yroJb U bu6sunoTteka [JOK
MeTaH). 3arpsi3aHeHue https://m.edsoo.ru/ff0d4c4a
BO3/lyXa, CIOCOObI €ro
npe0TBpalleHus

26 | llpakTuyeckas pabora Ne 3 BubsauoTteka LLOK
no Teme «[lonydyeHue u https://m.edsoo.ru/ff0d4ae2
cobupaHue KHUCJI0PO/a,
M3yYeHUE ero CBOUCTBY»

27 | Bogopoa — 3J1eMeHT U bubaunoreka LIOK



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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

IPOCTOE BEIECTBO.
Haxox/JieHue B nmpupoje

https://m.edsoo.ru/ff0d4dd0

28 | ®usnyeckre U XUMHYECKHE bubsaunoTteka LJOK
CBOUCTBA BOZOPOJA. https://m.edsoo.ru/ff0d4dd0
[IpuMeHeHMe Bogopoaa
29 | [loHsiTHE O KMCJIOTAX U bubanoreka LIOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 | Cnoco6bl moay4yeHus bu6sunoTteka [JOK
BOJIOPO/ia B JIaGOpPaTOpPUU https://m.edsoo.ru/ff0d4dd0
31 | [lpakTuyeckas pabora Ne 4 bubauoTteka LLOK
no teMme «[losnyyeHue u https://m.edsoo.ru/ff0d4f42
cobupaHue BO0PO/a,
V3y4YeHHe ero CBOMCTB»
32 | MossgspHbIY 06'bEM ra3oB. bu6sunoTteka [JOK
3akoH ABorajjpo https://m.edsoo.ru/ff0d542e
33 | BoluucieHus 06’ bEMa, bubaunoreka LIOK
KOJINYeCTBaA BellleCcTBa rasa https://m.edsoo.ru/ff0d55a0
110 ero U3BECTHOMY
KOJIMYECTBY BellleCTBa U1
00 bEMY
34 | BeiuucieHust 06 bEMOB ra3oB bubanoreka LIOK
110 YpaBHEHHUIO peaKIiMU Ha https://m.edsoo.ru/ff0d5708
OCHOBe 3aKOHa 00'bEMHBIX
OTHOLIEHUU ra3oB
35 | ®dusnyeckrve U XUMHUYECKHE bubauoreka LIOK
CBOMCTBA BO/Jbl https://m.edsoo.ru/ff0d587a
36 | CoctaB ocHoBaHUM. [loHsATHE bu6aunoreka I[JOK
006 MHJIMKATOpax https://m.edsoo.ru/ff0d59e2
37 | Boza kak pacTBOpHUTEJIb. Bub6anoTeka [IOK

HacebileHHble U
HeHaChIIeHHbIE PACTBOPAI.
MaccoBas 10Jis1 BellleCTBa B

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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pacTBope

38 | lIpakTuueckas pabota N2 5 bu6bsauoTteka [JOK
no teMe «[IpurotossieHue https://m.edsoo.ru/ff0d5eba
pacTBOPOB C ONpeJieJIEHHOU
MaccoBOH JoJied
pacTBOPEHHOr0 BellleCcTBa»

39 | KouTposbHasg paboTta N2 no bubauoTteka LLIOK
TeMe «Kucnopoa. Bogopog. https://m.edsoo.ru/ff0d6342
Bopga»

40 | OKcuUAbl: COCTaB, bubanoreka LIOK
KJIaccupUKaLUs, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa

41 | [lonydyeHre U XMUMUYECKUE bu6suoTteka [JOK
CBOMCTBA KUCJOTHBIX, https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aMPOTEPHBIX
OKCHU/IOB

42 | OCHOBaHUS: COCTaB, bubauoreka LIOK
KJaaccuduKanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 | [lonyyeHue U XMUMHUYECKHUE BubsauoTteka LLOK
CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/ff0d67ca

44 | KucJaoThI: COCTaB, bubauoreka LIOK
Ka1accudukanus, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 | [lonyyeHHe U XMUMHUYECKHUE Bubsnoreka LIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffO0dfee2

46 | Conu (cpesHue): Bub6anoTeka [IOK
HOMEHKJIATYyPa, CIOCOObI https://m.edsoo.ru/00ad9474
noJIy4eHusl, XUMUYEeCKHEe
CBOMCTBA

47 | [lpakTruyeckas paborta N 6. bu6sunoTteka [JOK

Penrenue

https://m.edsoo.ru/00ad9b7c
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JKCIIEpUMEHTAJIbHBIX 3a1a4
1o TeMe «OCHOBHbI€E KJIaCChl

HEOpraHHUYeCKUX
coeJIJUHEHU I »

48 | l'eHeTUYecKas CBA3b MEXAY bubsunoTteka LJOK
KJIaCCaMH HeOpraHU4eCKUX https://m.edsoo.ru/00ad9a50
coeJMHEeHUH

49 | O6o61IEeHUE U bubaunoreka LIOK
cUCTeMaTH3alUsl 3HaHUU https://m.edsoo.ru/00ad9cb2

50 | KontposbHas paboTta N23 no Bbub6auoTeka [IOK
TeMe "OCHOBHbIE KJIaCChl https://m.edsoo.ru/00ad9%e1la
HEOpraHHUYeCKUX
coeMHeHUN"

51 | [lepBble NONBITKU bu6sunoTteka [JOK
K1accupukanuu https://m.edsoo.ru/00ad9ffa
XUMHYECKUX 3JIEMEHTOB.

[TonaTtue o rpynnax
CXOJIHBIX 3JIEMEHTOB

52 | [lepyuoanyeckuii 3aKOH U bu6sunoTteka [JOK
[leproauyeckasi cucrtema https://m.edsoo.ru/00ada52c
XUMHUYECKUX 3J1eMeHTOB /.

H. MeH ienieeBa

53 | [lepuojbl, TPyIIIIbI, Bub6anoTeka [IOK
O/ rPYIIIbI https://m.edsoo.ru/00ada52c

54 | Ctpoenue aToMOB. CocTaB bu6sunoTteka [JOK
aTOMHBIX si/iep. U30Tonbl https://m.edsoo.ru/00ada342

55 | CTpoeHue 3/1eKTPOHHBIX bu6snoTeka [JOK
0060J104Y€K aTOMOB https://m.edsoo.ru/00ada6bc
asieMeHTOB [leproayyeckon
cucremsnl [I. U. MeHesieeBa

56 | XapaKTepHCTHKaA bu6sunoTteka [JOK

XUMHWY€CKOI'0 3JIEMEHTA I10

https://m.edsoo.ru/00ada824
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ero IoJIOXKeHHUIO B
[lepuoguueckoi cucteme /.
H. MeH ieneeBa

57 | 3HaueHue [lepuoauyeckoro bubanoreka LIOK
3aKOHa [/ pa3BUTHUS HayKU https://m.edsoo.ru/00ada96e
Y npakTuku. /1. Y.

MeHpesnieeB — y4€HBIN,
nefaror U rpaXkJaHuH

58 | DJIeKTPOOTPUIIATENBHOCTD Bbub6auoTeka [IOK
aTOMOB XHUMUYECKUX https://m.edsoo.ru/00adaab8
3JIEMEHTOB

59 | MoHHasa XMMHU4YeCKasi CBSI3b bubanoreka LIOK

https://m.edsoo.ru/00adac34

60 | KoBasieHTHas nojspHas bu6sunoTteka [JOK
XMMUYeCcKasi CBSI3b https://m.edsoo.ru/00adaab8

61 | KoBasieHTHas HenoJiipHas bu6suoTteka [JOK
XHMMHUUYeCKasi CB3b https://m.edsoo.ru/00adaab9

62 | CTeneHb OKMCJIEHUA bubanoreka LIOK

https://m.edsoo.ru/00adae28

63 | OKHUC/IUTE/NbHO- bubauoreka LIOK
BOCCTAHOBUTEJIbHbIE https://m.edsoo.ru/00adb076
peakLuu

64 | OKHCIUTEN U bubanoreka LIOK
BOCCTAHOBUTEJIU https://m.edsoo.ru/00adb076

65 | KonTposbHas pabota N24 no bu6sunoTteka [JOK
TeMe «CTpoeHHe aToMa. https://m.edsoo.ru/00adb486
XuMHYecKasi CBSI3b»

66 | Pe3epBHbIN YPOK. bu6snoteka [JOK
060611eHHE U https://m.edsoo.ru/00adb33c
cUCTeMaTH3alUsl 3HaHUU

67 | Pe3epBHBIU ypOK. bu6sunoTteka [JOK

060611eH1e U

https://m.edsoo.ru/00ad9cb2
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cUCTeMaTH3alMs 3HaHUU

68 | Pe3epBHbBIN ypOK. 1 bu6bsauoTteka [JOK
060611eHME U https://m.edsoo.ru/ff0d61c6
cUCTeMaTH3alMs 3HaHUU
OBUIEE KOJIMYECTBO 68 4 4
YACOB I10 [TPOT'PAMME

9 KUIACC

Ne | Tema ypoka KoJsinyecTBO 4acoB JlaTa u3ydyeHusi | JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero KoHTpoJibHbIE [IpakTUyeckue ob6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

1 [leproguiecKkui 3aKOH. 1 bu6sunoTteka [JOK
[leproauyeckasi cuctema https://m.edsoo.ru/00adb59e
XMMUYECKUX 3J1eMeHTOB /.
H. MeH eneeBa

2 3aKOHOMEPHOCTH B 1 BubaunoTteka LLOK
M3MeHEeHHU CBOMCTB https://m.edsoo.ru/00adb6b6
XUMHYECKUX 3JIEMEHTOB
IIEPBbIX TPEX NEPUOL0B

3 Knaccudpukanus u 1 bu6sunoTteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HeopraHMW4YeCcKUX BelleCTB

4 By bl XMMHYECKOH CBSA3U U 1 bubauoreka LIOK
THUIbI KPUCTAJIJINYECKUX https://m.edsoo.ru/00adbac6é
peléToK

5 KonTposibHast paboTta Nel o | 1 1
TeMe «[loBTOpeHUe U
yrjayb6eHre 3HaHUI
OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca»

6 Knaccudukanus 1 bu6sunoTteka [JOK
XMMHYECKUX PeaKIui o https://m.edsoo.ru/00adbcb0
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pa3JIM9YHbIM IPU3HAKAM

7 [loHdgTHE O CKOPOCTHU bu6bsauoTteka [JOK
XMMHUYECKOU peaKILuH. https://m.edsoo.ru/00adbe9a
[ToHsITHE O TOMOTEHHBIX U
reTeporeHHbIX peaKLUsAxX

8 [loHATHE O XUMHUYECKOM bubanoreka LIOK
paBHOBecHuU. DaKTOpBHI, https://m.edsoo.ru/00adc28c
BJIMSIOIIME HA CKOPOCTh
XUMHY€ECKOU peaKLiuu U
N0JIOXKEHHWE XMMHUYECKOTO
paBHOBeCHUs

9 OKHUCIUTENIBHO- bu6sunoteka [JOK
BOCCTAaHOBUTEJIbHbIE https://m.edsoo.ru/00adcade
peakuuu

10 | Teopus bubauoTteka LLOK
3JIEKTPOJIUTUYECKOM https://m.edsoo.ru/00adcd68
auccouranuu. CUIbHbIE U
caabble 3JIEKTPOJIUThI

11 | MoHHbIe ypaBHEHUA Bubsnoreka LIOK
peakuui https://m.edsoo.ru/00add448

12 | XuMH4YecKue CBOMCTBa bubanoreka LIOK
KHUCJOT U OCHOBAHUH B CBETE https://m.edsoo.ru/00add5d8
npeJcTaBJeHUN 00
3JIEKTPOJIUTUYECKOHN
JUCCOL ALK

13 | XuMH4YecKHue CBOMCTBa bubaunoreka LIOK
coJiel B cBeTe https://m.edsoo.ru/00add8b2
npeJcTaBJeHUH 00
3JIEKTPOJIUTUYECKOH
JUCCOL ALY

14 | [loHAaTHE O TUAPOJIH3E COIEN bubaunoreka LIOK

https://m.edsoo.ru/00add9d4
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15 | O6o61ieHue 1 bu6saunoTeka [JOK
CHCTeMaTH3allus 3HaHUM https://m.edsoo.ru/00addd12

16 | [IpakTudeckas paborta Ne 1. bu6sauoTteka [JOK
«Pemenue https://m.edsoo.ru/00addbfa
3KCIIepUMEHTAJbHbIX 334a4»

17 | KonTposabHas pa6ota Ne2 no bubauoTteka LLIOK
TeMe «JJIEKTPOJIMTHYecKas https://m.edsoo.ru/00addecO
Aucconyanusi. XMuMU4ecKue
peaklMy B pacCTBOpax»

18 | O61as xapakTeprucTUKa Bbub6auoTeka [IOK
rajioreHoB. XMUMHY€eCKHEe https://m.edsoo.ru/00addfe2
CBOMCTBA Ha NpUMepe XJopa

19 | XnopoBoaopoz. ConsiHad bu6suoTteka [JOK
KHCJI0Ta, XMMHUYEeCKHUe https://m.edsoo.ru/00ade104
CBOMCTBaA, OJIyYeHHE,

IpUMeHeHUe

20 | llpakTHueckas paboTta Ne 2 bu6sunoTteka [JOK
no teme «IlosyyeHue https://m.edsoo.ru/00ade348
COJITHOU KUCJIOTHI,

V3y4YeHHue eé CBOMCTB»

21 | BeriuuciaeHusd no bubanoreka LIOK
ypaBHEHHUSM XMMUYECKUX https://m.edsoo.ru/00ade488
peaxIiy, ec/id OJJUH U3
peareHTOB JjlaH B U30bITKe

22 | O6uag XxapaKTepuCcTHUKa bu6sunoTteka [JOK
asieMeHTOB VIA-rpynibl https://m.edsoo.ru/00ade64a

23 | AnnoTpornHbie bu6snoTeka [JOK
MoUUKaALMU CEPHI. https://m.edsoo.ru/00ade64a
HaxoxxzeHue cepol U eé
COoeJUHEHUH B IPUPO/IE.

XuMHUYecKHe CBOMCTBA cepbl
24 | CepoBOAOpOJ, CTPOEHHME, bubsauoTteka LLOK
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dusnyeckre U XUMHUYeCKHUE
CBOMCTBA

https://m.edsoo.ru/00ade802

25 | Okcupapl ceprl. CepHast bu6sauoTteka [JOK
KUCJI0Ta, PU3UYEeCKUe U https://m.edsoo.ru/00adea28
XMMHYeCKUe CBOUCTBA,
npUMeHeHUE

26 | XMMH4YeCKUe peakIuy, bubanoreka LIOK
JieXKalye B OCHOBe https://m.edsoo.ru/00adec8a
IPOMBILLJIEHHOT 0 cllocob6a
NoJIy4YeHUs CEpHOM
KHUCJIOTBL. XMUMHYeCKOoe
3arpsisHeHUe OKpYyKarolei
cpeJZibl COeJUHEHUSMU CEPbI

27 | BeluucjieHre MacCOBOM J0JIU bubanoreka LIOK
BbIX0/1a MPOAYKTA peaKkl U https://m.edsoo.ru/00adec8a

28 | Obuas XxapaKTepuCTHUKa bu6sunoTteka [JOK
3JieMeHTOB VA-Trpynmbl. https://m.edsoo.ru/00adeea6
A30T, pacripocTpaHeHUe B
npupo/je, prusnyeckue u
XMMHYECKHe CBOMCTBA

29 | AMMuaK, ero Gu3MYeCKHEe U bubauoreka LIOK
XHMHYEeCKHe CBOMCTBA, https://m.edsoo.ru/00adf004
noJiyueHue U IpUMeHEHHUE

30 | lMpakTuueckas pabota Ne 3 bu6sunoTteka [JOK
no teme «[losydyeHue https://m.edsoo.ru/00adf180
aMMMaKa, U3yuyeHue ero
CBOMCTB»

31 | A3oTHas KUCJ0Ta, eé bubaunoreka LIOK
du3nyecKre U XuMHUYeCcKUe https://m.edsoo.ru/00adf306
CBOMCTBA

32 | Ucnosb30BaHME HUTPATOB U BubauoTteka LLOK

coJiell aMMOHUA B KauyecTBe

https://m.edsoo.ru/00adf518
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MUHEPAJIbHBIX YA00PEHHU.
XuMHUYecKoe 3arpsisHeHHue
OKpyKawller cpeJbl
COeJMHEHUSIMHU a30Ta

33 | ®ochop. Oxcua pocdopa (V) bu6bsauoTteka [JOK
U pochopHas KUCJI0Ta, https://m.edsoo.ru/00adf68a
dusnyeckre U XUMHUYeCKHUE
CBOUCTBA, NOJyYeHUe
34 | Ucnonp3oBaHue ¢pochaToB B bubauoTteka LLOK
KayecTBe MUHePaJIbHbIX https://m.edsoo.ru/00adfc20
yZ06peHun. 3arpsisHeHue
NpUPOJHOM CpeJbl
dochaTtamu
35 | Yraepog, pacnpocTpaHeHue Bbub6auoTeka [IOK
B IIpupo/jie, PUsnyecKue 1 https://m.edsoo.ru/00adfd9c
XMMHYEeCKHe CBOUCTBA
36 | Okcuppbl yriepoza, ux Bub6anoTeka [IOK
du3nyecKre U XuMHU4YecKue https://m.edsoo.ru/00adfebe
CBOMCTBA. JKOJIOTUYECKH e
npo6JieMbl, CBSI3aHHbIE C
okcuJioM yriaepoga (IV)
37 | YrosbHag KMCJ0Ta U €€ CoJIx bubauoreka LIOK
https://m.edsoo.ru/00ae006c
38 | llpakTHueckas paboTta N2 4 bu6sunoTteka [JOK
no teme "l[lonyyenue https://m.edsoo.ru/00ae027e
yIJIEKKCJIOTO rasa.
KayecTBeHHas peakiiys Ha
Kap6oHaT-uoH"
39 | [lepBoHavya/ibHbIe MOHATUSA Bub6anoTeka [IOK

00 OpPraHHUYEeCKHX BelleCTBax
KaK 0 COeJMHEHHUAX
yrjepoja

https://m.edsoo.ru/00ae054e
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40 | KpeMHUM U ero coeJUHeHUs bubanoreka LIOK

https://m.edsoo.ru/00ae080a

41 | I[IpakTHueckas paborta Ne 5. bu6sauoTteka [JOK
Pemenue https://m.edsoo.ru/00ae0bf2
3KCIIepUMEeHTAaJbHbIX 3a/a4
1o teMe «BaxkHeu1iume
HeMeTaJlJIbl U UX
coeJUHEHUSI»

42 | KonTpoJsibHas pa6oTta N23 o bubauoTteka LLOK
TeMe «BakHel11ne https://m.edsoo.ru/00ae0el18
HeMeTaJlJIbl U UX
COeJMHEHMUSI»

43 | O6uiasa xapaKTeprUCTUKA bu6sunoTteka [JOK
XUMHYECKUX 3JIEMEHTOB — https://m.edsoo.ru/00ae103e
MeTaJlJ10B. MeTainyeckas
CBSI3b M MeTaJlJInyecKas
KpHUCTa/UIMYeCKas peleTKa.
dusnyeckre CBOKMCTBa
MeTaJlJIOB

44 | XuMHYecKHe CBOMCTBa bubanoreka LIOK
MeTaJlJIoB. https://m.edsoo.ru/00ael1156
JJIEKTPOXUMUYECKUH PAL,

HanpsHKeHUH MeTaJlJIOB

45 | O6wue cnocobbl MOJTyYeHUs Bubsnoreka LIOK
MeTaJ/L10B. CrJiaBhI. https://m.edsoo.ru/00ael1156
BeruucieHus no
ypaBHEHUSIM XMMUY€ECKUX
peakIiyy, ec/id OJIUH U3
peareHTOB COAEPXKUT
npUMecHu

46 | IlonaTue 0 KOppo3UU BubauoTteka LLOK
MeTaJlJI0B https://m.edsoo.ru/00ae1278
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47 | lllenoyHble MeTaIbI bu6saunoTeka [JOK
https://m.edsoo.ru/00ae14b?2
48 | OKcHUAbl U TUAPOKCHULDI bubsaunoTteka LJOK
HaTpHA U KaJus https://m.edsoo.ru/00ae14b2
49 | lllenoyHO3€eMeIbHbIE bubsaunoTteka LJOK
MeTaJlIbl — KaJIbLIUH U https://m.edsoo.ru/00ael5e8
MarHuu
50 | BaxHelinive coeJMUHEeHUs bubauoreka LIOK
KaJIbLUs https://m.edsoo.ru/00ae15e8
51 | O6o61ieHue U
cUCTeMaTH3alUsi 3HaHUU
52 | XKécTtkocTb BObI M CIIOCOOBI bubanoreka LIOK
eé yCTpaHeHHUs https://m.edsoo.ru/00ae1886
53 | [IlpakTuyeckas pabora Ne 6 bu6suoTteka [JOK
no TeMe "YKECTKOCTb BObI U https://m.edsoo.ru/00aelae8
MeTO/ibl €€ yCTpaHeHus"
54 | ATIOMUHUMN bubauoreka LIOK
https://m.edsoo.ru/00aelc64
55 | AMdoTepHbIe CBOUCTBA Bu6anoTeka [IOK
OKCHJA U TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 | XKeneso bu6snoreka [JOK
https://m.edsoo.ru/00ae1d86
57 | Okcubl, THAPOKCU/IBI U bubauoreka LIOK
coJsu xkesie3a (1) v xxene3a https://m.edsoo.ru/00ae35e6
(111)
58 | O6ob61eHue u
CHCTeMaTH3alUsl 3HaHUU
59 | lIlpakTuyeckasi pabora Ne 7. bu6snoteka [JOK

Peienue
3KCIepHUMeHTa/bHbIX 3a4a4
o teMe «BakHeH11He
MeTaJlJIbl U UX COeJUHEHU»

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60 | BeiuruciaeHusd no 1 bu6saunoTeka [JOK
YPaBHEHHUSM XUMUYECKUX https://m.edsoo.ru/00ae1750
peaki M, ec/id OAUH U3
peareHTOB JjlaH B U30bITKE
WJIM COZIEPXKUAT NPUMECH.

BerunciieHuss MaccoBom
Jl0JIM BbIX0/ia IPOAYKTaA
peakLuu

61 | O6o6ILIeHMe U 1
cUcTeMaTH3alUsl 3HaHUU

62 | KonTposbHas pabota Ne4 no | 1
TeMe «BaxkHel1Me MeTaJlbl
Y UX COeIMHEHUS»

63 | BemecTBa U MaTepuasbl B 1 Bbub6auoTeka [IOK
NOBCEe/IHEBHOM XXU3HU https://m.edsoo.ru/00ae3f50
4yeJsIoOBeKa

64 | XuMH4YecKoe 3arps3HeHue 1 BubauoTteka LLOK
OKpYy2Kallllel cpefibl https://m.edsoo.ru/00ae4270

65 | Posib XMMUM B pellleHUU 1 bu6sunoTteka [JOK
3K0JIOTUYECKHUX NPobJieM https://m.edsoo.ru/00ae4270

66 | Pe3epBHBIN ypOK. 1 Bu6anoTeka [IOK
0606111eHME U https://m.edsoo.ru/00ae0d0a
CUCTeMaTH3al s 3HaHUU

67 | Pe3epBHBIN ypOK. 1 Bu6anoTeka [IOK
0606111eHME U https://m.edsoo.ru/00adb33c
CHCTeMaTH3alUsl 3HaHUU

68 | Pe3epBHbIN YPOK. 1 bu6snoTeka [JOK
0606111eHME U https://m.edsoo.ru/00ad9cb?2
CHCTeMaTH3alUsl 3HaHUU
OBUIEE KOJIMYECTBO 68
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.I°., Aknuoneproe obmiectBo «M3marensctBo «IIpocBemennes

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



