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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpaMma Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIIEHA HA OCHOBE
TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
obOpazoBanms, mpexacraBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBE GeaepalibHOW pabodeit
pOrpaMMbl BOCIIUTAHHSI M C y4ETOM KOHIICTILMU MperojaBaHus ydeOHOro mpeamera «XUMHS» B
oOpa3oBaTenbHbIX opranu3anmsx Poccuiickoir @eneparum.

[IporpaMma no xumun Ja€t npeAcTaBiIeHUE O 1eIAX, o0eil cTpaTeruu 00y4eHus, BOCIIUTAHUS
U pa3BUTUsA OOYyYaroIIMXCs CpEeACTBaMU Y4eOHOro mpeaMeTa, YCTaHABIMBAeT o00s3aTe’abHOe
IIPEIMETHOE COZIEpPKAHME, ITPEyCMaTPUBAET PACIIPEAEICHUE €T0 10 KjlaccaM U CTPYKTYPUPOBAHUE 110
pazgenaM M T€MaM I[POrpaMMbl IO XHMUH, OIpPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COAEPKAHUS, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKM Yy4eOHOTO MpoIlecca, BO3PACTHBIX
0co0eHHOCTEH 00yJaroIIUXCs, ONpPEesieT BO3MOKHOCTH MPEeaMeTa JUIsl peann3anud TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHON IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, a Takke TpPeOOBaHHI K pe3ynbTraraM OOydYeHHUS XMMHH Ha ypOBHE LENeld H3ydyeHUus
MpeJMeTa U OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHON JIEATEIBHOCTH O0YYaIOUIerocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHME XUMHUU CIYKXUT OCHOBOM Juisl ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MIPEJICTABJICHU O MaTepUaIbHOM €IWHCTBE MHUpA, BAXHYIO POJb HIparoT (opMUpYyeMble XHUMHEU
MIPEJICTABJICHHUS] O B3aUMOIIPEBPAILCHUSAX SHEPTUU M 00 SBONIONMM BEUIECTB B IMPHUPOAE, O MYyTAX
pelieHus rio0aabHbIX MPoOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, YHEPreTHUECKOMH,
MUIIEBON U IKOJIOTUYECKONW O€30I1aCHOCTH, MPOOJIEM 3/1paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allMd BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYphI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyyaroumuxcs,
HABBIKOB UX CaMOCTOSTEIbHON Y4eOHOU JesTeNbHOCTH, YKCIEPUMEHTANBHBIX U HCCIEeI0BATENbCKIX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHT CO CIleHU(UKON HayYHOTO MBIIUIEHHUS, 3aKJIaAbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs1a HA
€MHCTBO MPHUPOJbI U YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TanoM B (JOPMUPOBAHMM €CTECTBEHHO--
Hay4YHOH IpaMOTHOCTH 00yYaroIuXcs;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUSI K €CTECTBEHHO--HAYUYHBIM 3HAHMSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHUECKOe 00pa3oBaHHE 00y4arOIIUXCs.

JlanHble HampaBieHUsT B OOy4YeHHHM XUMHH oOOecrneunBaloTcs creuuukon coaeprkaHus
y4eOHOro NpeaMeTa, KOTOPbIM SBISETCS MeAarorMyeckd aJanTHPOBAaHHBIM OTPaKEHHEM 0a30BOM
HayKH XMMUHU Ha ONPENIENIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOro o00IIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
0Oy4arolMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHATHM XWMHUHU, OCHOB HEOPraHUYECKON XHMUU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX OHSITHI OPraHMYE€CKON XUMHUU.

CtpykTypa conepkaHus IporpaMmbl 0 XUMUHU c(hopMUpOBaHA Ha OCHOBE CUCTEMHOTO MOAX0/1a
Kk e€ um3yueHuto. CopaepkaHME CKIAJbIBA€TCSI U3 CHCTEMbl MOHATHM O XHMHUYECKOM DJIEMEHTE U
BEIIECTBE M CUCTEMBbI MOHATUH 0 XUMUYecKoi peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl
[0 NPUHLIMILY MOCJIEI0BAaTEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE TEOPETUYECKHX IPEICTAaBICHUI
Pa3HOT0 YpPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHMsI O CTPOEHUM aTOMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS PAacCMATPUBAIOTCS HA OCHOBE OJMIMPUYECKH IMOJYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYrOMY, BBIIOJHSS
¢yHKIMH OOBSCHEHHS W TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbl MO0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISIONICH HAyYHOM KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOU MPUPO/Ibl, IEHHOCTHOT'O OTHOILICHUS
K Hay4yHOMY 3HaHHUIO U METOJAAM I03HaHUS B Hayke. M3yueHune XMMHUMU NPOUCXOIUT € IPUBJICYEHUEM
3HAaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxaromuii Mupy», «buonorus. 5—7 kiacce» u
«®Dusuka. 7 Kjmaccy.

[Ipy u3ydyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JEATEIbHOCTH YEJOBEKa W KaK OIHOTO M3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHL. 3ajauya ydeOHOro mpeaMera COCTOUT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEUIMX (HaKTOB, MOHITHUIM, 3aKOHOB U TEOPETUYECKHUX TMOJOKEHUI,
JOCTYIHBIX 00OOIICHUI MHUPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM ITO3HAHUs MPU U3YYCHUU BEIISCTB U XUMHUYCCKUX pEaKIuid, B OPMUPOBAHUU U PA3BUTHU
MO3HABATEIBHBIX YMEHHH U MX IPUMEHEHNH B YI€OHO-TI03HABATEILHON U Y4eOHO-UCCIIEI0BATEIbCKON
JEesITeIbHOCTH, OCBOCHUH MIPABHJI O€30MaCHOT0 OOpallleH sl ¢ BEIECTBAMH B IIOBCEIHEBHON KU3HHU.

[Ipy wu3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS Ba)KHOE 3HAUYCHUE
npuoOpenn Takue e, Kak:

— (opMupoBaHUE HWHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa30BaHUIO,
COTPYTHUYECTBY, CaMOCTOSATEIHHOMY MPHUHITHIO PEIICHUN, CTIIOCOOHOM agamTUpOBaThCs K OBICTPO
MEHSIFOLIUMCS YCIIOBUSIM JKM3HU;

— HampaBJICHHOCTb OOy4YyeHUS Ha CHCTEMaTHYeCcKoe MpHOOIIeHHEe o00ydJarommxcs K
CaMOCTOSITEJIbHOM TO3HABATEIbHOW N€ATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMUPYIOLUIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOy4yarolMMHUCS — OIBbITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHMSI M CaMOIIO3HAHHWSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE U1 Pa3IMUHbIX BUOB JI€ATEIbHOCTH;

— (¢opMupoBaHue 001Iel HYHKIIMOHATFHOU U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSACHATh W OLIGHWBATh SIBICHUS OKPYKAIOIIErOo MHpA, HUCHONB3YyS 3HAHUS U OIBIT,
MOJTyYEHHBIE TIPH U3YYCHUU XUMUU, IPUMEHSATHh UX TP PEIICHUH POOJIEM B MOBCETHEBHOM KU3HU U
TPYZIOBOM AESATEINBHOCTH;

— (dopmupoBaHre y OO0y4arOMMXCSd TYMAHUCTUYECKUX OTHOIICHUW, MOHUMAHHS I[EHHOCTH
XUMHAYECKUX 3HAHUH JUISl BBIPAOOTKH SKOJIOTUYECKH 11€JIeCO00pa3HOro MoBeIeHHs B ObITY M TPYJOBOM
NEeSITeIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKPYKaIOUIeH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBALIMU K OOYyUEHUIO, CIOCOOHOCTEN K CAaMOKOHTPOJII0O M CAMOBOCIHUTAHUIO Ha
OCHOBE YCBOCHMs OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiis u
HAMpPaBIEHHOCTH JAIbHEHIIIETO 00YUCHHSI.

OOmiee 4McIO YacoB, OTBEACHHBIX JJISI M3YyUEHHUS XMMHHM Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBanms, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB
(2 gaca B HezemIO).



COJEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUM B )KM3HU 4eslOBeKa. XUMUsS B CUCTEME HayK. Tena u BellecTsa.
dusnueckrue CBOKMCTBA BEHIECTB. ArperatHoe cocrosinue BemiecTB. [loHsTHEe 0 MeTo/nax MO3HAHUS B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTb aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHOCUTENbHAsE MOJIEKYIIsIpHas Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. MoisipHas macca. B3aumocBsi3b KOJIMYECTBA, MAacChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BenecTBa. Pacuérrl mo hopMysiaM XMMHUYECKHX COCTUHCHHM.

duznyeckue 1 XMMUUYECKUE ABJICHUS. XUMUYECKasl peakius U €€ MpU3HaKU. 3aKOH COXPaHEHUS
Macchl BellecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakuuid (COeAMHEHUs,
pasioKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW IOCYAOH, MpaBuUiIaMH paboTel B Jjaboparopuu U HpuéMaMu
oOpariieHus ¢ 1a60pPaTOpHBIM 000PYIOBAHUEM, U3YUCHHE U ONMKCaHuEe (PU3NUECKUX CBOMCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HabOmoaeHne (pu3nueckux (IUIaBJICHHE BOCKA, TasHHUE JIbJa, PacTUPaHUE
caxapa B CTYyNKe, KUIIEHWE M KOHJICHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH, MPOKATHUBAHHE
MEIHOW IPOBOJOKM, B3aMMOJEHCTBHE Mejla C KHUCJIOTOM) sBJIE€HUI, HAONIOJAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHHWS XUMHYECKHX peakluui (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasznoxkeHue ruapokcuna meau (II) mpu HarpeBaHum, B3auMojelicTBHE
xkene3a ¢ pactBopom cosi Menu (1), u3yuenne cnocoGoB pasjienieHust CMecel: ¢ TOMOIIBI0O MarHuTa,
(dbunpTpoBaHUE, BBINIAPUBAHUE, JAUCTHIUISALUS, XpomaTorpadus, MPOBEIECHUE OYMCTKH IMOBAPEHHOMN
CONM, HaONIOJICHWE U OIMHCAHWE pEe3yNbTaTOB MPOBEACHUS OMbITa, WUTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHUS MACChI, CO3/IaHUE MOJIeIeH MOJIEKYT (IIapOCTEPIKHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3znyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT W NIPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoga B mpupojae, (U3MYECKHE U XUMHUYECKHE CBOWCTBA (pEakIMU TOPEHHS).
Oxcunpl. IIpumenenue kucnmopona. CrocoObl ToNydeHUs Kuclopona B jaboparopud U
npoMebliieHHocTu. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAu(UKaIMs
KHCJIOPO/JIa.

TemnmoBoit  3¢¢deKkT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, OK30- U
SHJOTEPMUUYECKHE peaKrU. TOMIMBO: Yrojib U METaH. 3arpsA3HeHue BO3AyXa, YCUIIEHUE MapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. HaxoxkeHue Bojopoaa B mpupoje, pusnueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KucIoTsl u comu.

Monsipabiii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopel. Hacelmennesle u
HEHaCBILIEHHbIE PacTBOPHL. PacTBOprMOCTh BemiecTB B Boje. MaccoBast 101sl BEIIeCTBa B pacTBOPE.
Xumnueckue cBoiictBa BoAbl. OcHoBaHus. Poib pacTBOpOB B MpUPOJIE U B JKU3HM YEJIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbix BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.



Knaccudukanmss Heopranmueckux coeauHeHuid. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
coneoOpa3yoimure (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIe) M HecojeoOpaszyromue. HomeHkiarypa
okcu0B. duznyeckue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Krnaccudukanus OCHOBaHWM: INEIOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBanuii. ®dusnueckne © XUMHYECKHE CBOMCTBa OcHOBaHUHU. [lomyudeHue
OCHOBaHMM.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucior. Dusmdeckne M XUMHYCCKHE
cBoricTtBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [lonydenue Kucior.

Conu. Homenkiarypa cosieil. dusznueckue U XuMHU4eckue cBoicTBa cosied. [lomyduenue conen.

['eneTnyeckas cBsI3b MEXKy KilacCaMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHUEe COAEpKaHMs KHCIOpoJa B BO3AyXe, IOJydyeHue, cobupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCIOPOJa, HAONIO/IEHWE B3aUMOJICHCTBUSL BEIIECTB C
KHCJIOPOJIOM M YCIOBUS BO3HMKHOBEHHUS M TMpEKpaleHusi ropeHus (mokapa), O3HAKOMIICHHE C
oOpa3iamMu OKCHJIOB M ONKMCAHWE UX CBOMCTB, MOJIyYCHHE, COOMpaHUE, PACIIO3HABAHUE W M3y4CHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelcTBue Bojmopoga ¢ okcuaom wenu (II) (Bo3MoxkHO
WCIIOJIb30BaHUE BUJEOMATEpPHANiOB), HaOMIoJeHHe 00pa3loB BEIIECTB KOJIUYECTBOM | MOIb,
HCCTIEIOBAaHIE OCOOCHHOCTEM pacTBOPEHUS BEIIECTB C PA3IMYHON pPacTBOPUMOCTHIO, TPUTOTOBICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOW JOJIEM paCTBOPEHHOTO BEIIECTBA, B3aUMOIECHCTBUE BOJABI C
MeTalaMu (HaTpueM M KajbleM) (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHANIOB), UCCIIEIOBAHHE
0o0pa30B HEOPraHMYECKUX BEIIECTB pA3IUYHbIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKpAacKu
WHIMKAaTOPOB B pacTBOpax KHUCIOT M Ilejaoyell, u3ydyeHue B3aumojeincTBus okcupa meau (II) c
pacTBOPOM CEPHOM KHUCIOTBI, KHCJIOT C METaUIaMH, pEeakuuil HeWTpaiu3aluu, IOoJyuYeHue
HEpPacCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJHOIO MeTajljla JPYrUM M3 pacTBOpa COJIM, pElIeHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN».

Mepuoguveckuii 3akoH u Ilepumoamyeckass cucremMa xumudeckux 3jaemenros I H.
MenpeneeBa. CtpoeHue aTomMoB. XUMHYeCKas CBs3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie MOMBITKH KIacCH(UKAIMM XUMHUYECKHX 3JI€MEHTOB. [loHATHE O Trpymmax CXOAHBIX
9JIEMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMEIbHBIE METAJIbl, TAJIOTeHBbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u npnmuaHonepuoanas Gopmsl [leprogndeckoit cUCTEMbl XUMHYECKUX SJIEMEHTOB
J. W. Menneneesa. Ilepuonsl m rpynnel. PHU3UYECKHN CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB
MepUOo/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX sjaep. M3ortombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0otouek aToMoB TiepBbIX 20 Xxumuueckux s1emMeHToB Ilepuoanueckoit cucremsr 1. . Menneneesa.
XapakTepucTuka XMMHYECKOr0O 3JIEMEHTAa MO ero mnojoxxkeHuto B Ilepmommueckoit cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XMUMHYECKHUX 3JIEMEHTOB, METAUIMUECKUX WU
HEMETAJUIMYECKUX CBOMCTB O TPYIIIaM U MEPUOIAM.

3navenne [lepuoamdeckoro 3akoHa u lleprogudeckoit CUCTEMBbI XUMUYECKUX DJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumuueckasi cBsa3b. KoBasieHTHast (TIOJSIpHAS U HEMOJSIPHAs) CBsI3b. DIEKTPOOTPUIIATEILHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.



Crenenp oxucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. IIponeccsl OKucineHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHue oOpa3loB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCUAA LIMHKA C
pacTBOpaMH KHCJIOT U IIEN0YEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOLINX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX pEaKLUil (TOpeHUe, peakliuu pa3yioKeHUs, COSTUHEHMS).

Mesicnpeomemmunle ceazu

Peanuzanus MEXIIPEIMETHBIX CBS3€U IMPU U3YYEHUU XUMUH B 8 KJIACCE OCYLIECTBIIECTCA 4Yepes
UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IOHATUHM, Tak W TOHATHH, SBISIOIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OOmire ecTeCTBEHHO--HAYYHbIC TMOHSATHUS: HAy4YHBIN (DaKT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CHHTE3, Kilaccu(uKanus, NepruoJUUHOCTb, HAOIIOIEHHE, SIKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHUE,
MOJIETIb, SIBJICHUE.

®dusuka: Marepusi, aroM, DSJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWUJ, H30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYIIA, SJCKTPUIECKUN 3aps/l, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BEIIECTBA, ra3, pU3MUecKue BeIUUNHbI, €TUHUIIBI U3MEPEHUs, KOCMOC, IUIaHeThl, 3BE3/1bl, CoJHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeCKasi peakuust

[Iepnonnueckunt 3akoH. [lepnoanueckas cucreMa XxuMu4deckux 3yeMeHToB [[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kalus, KaJbliUd U HMX COCIUHEHUH B COOTBETCTBHHM C IIOJIOKEHHUEM DJIEMEHTOB B
Ileproguyeckoii cCUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABl XUMUYECKOW CBSI3U. THUNBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKU U BUJ1a XMMHUECKOH CBSI3U.

Knaccugukanus 1 HOMEHKIaTypa HEOpPraHMYECKHX BEIeCTB. XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIIUXCS K Pa3IU4HBIM KJIaccaM HEOPraHWYECKUX COCIWHEHUH, TEHETHYECKas CBS3b
HEOpPraHUYECKUX BEIIECTB.

Krnaccudpukanys XuMHUYECKMX peakUuil MO pa3ivyHbIM MpU3HAKaM (110 YHUCIYy U COCTaBy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, M0 TEIUIOBOMY 3((}eKTy, M0 U3MEHEHHMIO CTENEeHEH OKUCIEHUS
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTMMOCTH, 10 YYacCTHIO KaTalu3aropa). JK30- U dHJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[Tonsitne o ckopoctu xumuueckod peaknuu. [loHsTHe 00 0OpaTUMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M I'eTepOreHHbIX peakuusax. [loHsTue o xartanuse.
[lonsate o xumMHuueckoM paBHOBecuu. DaKkTOPBI, BIMSIOMIME Ha CKOPOCTh XMMHMUYECKON pEaKLMU U
M0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUH,  JJEKTPOHHBIM  OadaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHONH peakiuu. CocCTaBlI€HHE YpaBHEHHH  OKUCIMTEIbHO--BOCCTAHOBUTENIBHBIX
peakIMii ¢ UCIIOJIb30BaHUEM METO0/1a SJIEKTPOHHOTO OaaHca.

Teopust >71€KTPOTUTHUECKON JUCCOLUMAIMHU. OJEKTPOJIUTBI M HEINEKTPONUTHl. KaTHOHBI,
aHMOHBI. MeXaHn3M AMCCOIUAIMN BEUIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKOH cBs3u. CreneHb
mucconranui. CUIIbHbBIE U CIIa0ble 2JEKTPOIUTHI.

Peakiium moHHOrOo oOMeHa. YCJOBHS MPOTEKaHHWs pPEakUuil HMOHHOrO OOMEHa, IOJIHBIE H
COKpaIllEHHbIE HMOHHBIE YypaBHEHHUsI peakuuii. CBOWMCTBa KHUCIOT, OCHOBAaHHUM M COJIEM B CBETE



MIPEACTABICHUIN 00 JIEKTPOJIMTUUECKON aucconuanii. KauecTBeHHbIE peakinu Ha HOHBIL. [loHsITHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAIOB
u HeMerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHUIa HATpHs), HCCICIOBAHHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON peakUu OT BO3JECHCTBHS PAa3IMYHBIX (PaKTOPOB, HCCIECIOBAHNE
AJEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALMM KUCJIOT, ILIEIOYEed M coJiel
(BO3MOKHO HCIIOJIB30BaHKUE BHUJIEO MATEPUANIOB), MPOBEACHUE ONBITOB, MILTIOCTPUPYIOIIUX TPU3HAKU
MPOTEKaHUs peaKiuii HOHHOTO oOMeHa (0O0pa3oBaHHE Oca/Ka, BbIJENIEHUE Tra3a, 00pa30BaHUE BObI),
OIBITOB, WJUIIOCTPUPYIOLIMX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (rOpeHue,
peakuuu pasjoKEHUs, COEIMHEHUs), PACIIO3HAaBAHWE HEOPraHMYECKUX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEaKlUii Ha HOHBI, PEeIlIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl M MX coeTHHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucieHusa. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB — TaJOreHOB. XHMHUYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEWCTBHE C MeETaUIaMH, HEMETaJUIaMH, IeJI0YaMHu).
Xnoposogopon. CossiHas KHCIIOTa, XUMHYECKHUE CBOICTBA, MMOTy4YeHHe, TpUMeHeHue. JlelicTBue xmopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaxkHelme XJ10pyu/ipl 1 UX HaX0XAEHUE B IPUPO/IE.

OObmass  xapaktepuctuka 31aeMeHTOB  VIA-rpynmbl. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nueckue CBONCTBA MPOCTHIX BEIECTB — KUCIOPOIa
U cepbl. ANNOTpomHbIE MOAU(MUKAIMHU KHCIOpPOAa M Ccepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBoiopoJl, cTpoeHUE, PU3NYECKUE U XMUMHUUYecKHe cBoicTBa. OKCUIBI Cepbl KaK IpeICTaBUTENIN
KHCIOTHBIX OKcuaoB. CepHas KucinoTa, (U3MYECKHE W XHMHUYECKHE CBOiicTBa (oOmme Kak
NPEJCTaBUTEN KJlacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKallhle B OCHOBE
MIPOMBIIIJIEHHOT'O Cr1oco0a moyryuyeHus cepHoil kucnotsl. [Ipumenenne ceproii kucinotel. Conu cepHoOi
KHMCIIOTBI, KaUeCTBEHHAsl peakius Ha cyinbdar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKaIoLel cpeabl COEOUHEHUSIMU cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmast  xapakTepucThka d1eMeHTOB VA-rpynmnbl. OcoO€HHOCTHM  CTPOCHHMsS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, pacpOCTpaHEHUE B NpHUpoje, (pu3nueckre U XUMHUECKHE
cBoiictBa. KpyroBopor asora B mnpupoae. AMMHUAK, e€ro (pU3MUYECKHME M XUMHUYECKHE CBOWCTBA,
nojrydyeHue u npuMeHenue. Com aMMOHUS, UX (U3NYECKHE U XMMHYECKHE CBOICTBA, MPUMEHEHHE.
KayecTBeHHast peakuuss Ha HMOHBI aMMOHHUS. A30THas KHCJIOTa, €€ MOoydeHue, (QU3n4ecKkue u
XUMHUYECKHE CBOMcTBa (0o0mMe Kak TMpeACcTaBUTENs Kjacca KHCIOT U CHenu(puYecKue).
Hcnonb30BaHne HUTPATOB M COJIEHl aMMOHMSI B KaueCTBE MHUHEpaJIbHBIX yI0OpeHHi. XuMuueckoe
3arpsi3HEHUE OKPYKAIOIIeH cpellbl COeAMHEHUS MM a30Ta (KUCIOTHBIE JO0XKIH, 3arps3HEHHE BO3/1yXa,
mouBbl ¥ BojoéMoB). Docdop, amnorponnsie Moaudukanuu docdopa, GpusMdeckne U XUMHUECKUE
cBorictBa. Oxcupa docdopa (V) u dochopnas kucnora, pusznyeckne @ XUMHUYECKHE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIH.

OOmast xapakrtepucTuka 3meMeHTOB I[VA-rpymmbl. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHHs. YTIJIEpOA, aNIOTPOIHbIE MOJIM(UKAIMH, PacIpOCTpaHEHHE B
npupojie, pusuyeckue M XUMHUYECKHE CBOMCTBA. AncopOrmsa. KpyroBopoT yriaepoma B mpupoJeE.
Oxcuapl yriepoja, ux (usnMyeckue M XUMHYECKHE CBOMCTBA, JEWCTBHE Ha KMBBIE OPraHU3MBbI,
MOJTydYeHHe U TNpPUMEHEHHe. DKOJOTHYeCKHe NpoOJIeMbl, CBs3aHHbIE C oOkcuaoMm yriepoaa (IV),
THIIOTE3a II100aJIbHOT0 MOTEIUIEHUS KJIMMaTa, MapHUKOBLIN 3¢ dekt. YronpHas KucioTa u e€ Coiu, ux
¢u3znueckue M XUMHYECKHE CBOMCTBa, MojydyeHHWe M npuMeHeHue. KauecTBeHHas peakuus Ha



KapOoHaT-uoHBL. Vcnonp3oBaHue KapOOHAaTOB B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH M CEJIBCKOM
XO35UCTBE.

[lepBoHauaIbHBIEC TOHATHA 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepoja (MeraH,
9TaH, OTWIEH, aleTWIeH, 3TaHOJ, IJIMLEPUH, YKCyCHas Kuciora). IlpupoaHble HMCTOYHHKH
YTJIEBOJIOPOIOB (YroJib, MIPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX TepepadoTku (OEH3HWH), UX POJIb B
OBITY M TPOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCNIKAX, YIIIEBOAAX
— M UX POJM B XHU3HHM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKUX W HEOPTraHMYeCKHX
COCTUHEHUH.

Kpemuuii, ero gusnueckue U XMMHYECKHE CBOICTBA, MOMydYeHUEe U npuMeHeHne. CoequHeHus
KpemHus B mpupozae. OOmme mpencrasinenus o0 okcuae kpemuus (IV) u KpeMHHEBOH KHCIOTE.
CunMkarel, UX MCIIOJIb30BaHHUE B OBITY, B IPOMBINUIEHHOCTH. BaskHeHIIne CTPOUTEIIbHBIE MAaTepUAIIB:
KepaMHKa, CTEKJIO, LIeMEHT, OeTOoH, xene300eToH. [IpoGiiembl 0€30MacHOrO HCIOJIb30BaHMS
CTPOUTEJIbHBIX MaTE€PUAIOB B IIOBCEHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTBI, IpPOBEICHUE
KayeCTBEHHBIX pPEaKLUH Ha XJOPUA-MOHbI M HAONIOJEHHE MPU3HAKOB HUX IPOTEKAHUs, OIBITHI,
oTpaxkaroimiue (U3MUECKue M XUMHUYECKHE CBOWMCTBA TaJloOTEHOB M HUX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3snamMu XJOPUJOB (TaJOr€HUJOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl H e COCIMHEHHSAMH (BO3MOXKHO  HCIIOJIB30BaHUE
BUJiEOMATEpPHAIIOB),  HaOMIOJeHHWe  Mmpouecca  OOyrJIMBaHUS ~ caxapa IO JIEHCTBHEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3Yy4YE€HHUE XHUMMUYECKHX CBOWCTB pa30aBIEeHHON CEepHOMN
KHCJIOTBI, TPOBEJCHHE KAaYeCTBEHHOW peakuuu Ha cyab(haT-moH W HaONOJeHHE NpHU3HaKa e&
NPOTEKaHHs, O3HAKOMIIGHHME C (DU3MYECKHMMH CBOWCTBaMH a3oTa, (ochopa W WX COENMHEHHN
(BO3MOXXHO HCHOJIB30BAHHE BHJIEOMATEpUANIOB), OOpa3llaMu a30THBIX U (POchOpHBIX yI0OpEeHui,
NoJlydeHue, coOupaHue, paclo3HaBaHUWE W M3YYEHHE CBOMCTB aMMHUaka, MPOBEACHUE KAaYECTBEHHBIX
peaknuii Ha HOH aMMOHHS B (QochaT-HOH ¥ U3yYSHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHOW a30THOH KHUCIIOTHI C MeIbI0 (BO3MOXKHO HCITOJIB30BAaHHE BHICOMATEPHAJIOB),
U3yuyeHHe MojeJel KpUCTAUIMYECKUX pemEToK anmasza, rpadura, QyninepeHa, 03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMU  PACTBOPEHHBIX  BEIECTB AKTUBHUPOBAHHBIM YITIEM U YCTPOHCTBOM
MPOTHBOTa3a, IOJyuYeHHe, COOMpaHWe, pPAaclo3HaBaHWE W H3YyYEHHE CBOWCTB YIJIEKHCIOrO rasa,
MPOBE/ICHNE KadeCTBEHHBIX PEaKIWii Ha KapOOHAT W CHJIMKAT-MOHBI M HM3y4YCHHE IPH3HAKOB MX
NPOTeKaHMs, O3HAKOMJIEHHE C  MNPOAYKUIMEH  CHUJIMKAaTHOM  NpPOMBIIUIEHHOCTH,  peIIeHue
HKCHEPUMEHTAIbHBIX 33134 10 TeMe «BaxHel1e HeMeTanabl U UX COSTUHEHUSD.

MeTajlibl M MX COeIMHEHHUS

OOmiast XxapaKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHWHW WX IOJIOKEHHS B
[lepuonnueckoit cucreme xumuuyeckux snemenTos J{. V. MenneneeBa u crpoeHust atoMoB. CTpoeHue
METaJUIOB. MeTalinueckas CBsA3b U MeTaJUIMYecKasi KpUCTATHUECKas peméTka. DIeKTPOXUMUUECKUI
psAa HampsDKeHUH MeTauioB. DHW3MUECKHe W XMMHYECKHE CBOWCTBA MeTayuioB. OOmipe crocoOsl
MoJTy4eHnus MeTaiioB. [IoHSATHE 0 KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UH.
CrutaBsl (CTalb, Yyr'yH, JIOPATIOMUHUNA, OPOH3a) M UX IPUMEHEHHE B ObITY M IPOMBIIIICHHOCTH.

[lenounsle MeTambl: nonoxxkenue B Ilepuoauueckoil cucreme xumuyeckux snementos JI. M.
MeHeneeBa, CTpOCHHE WX aTOMOB, HaXOXJAEHUE B mpupoje. Ou3nueckne u XMMHUYECKHE CBOWCTBA
(ma mpumepe HaTpust W Kanus). OKCUABI U TUAPOKCHIBI HATPHUS W Kanus. [I[puMeHeHue MIeTOuHBIX
METAJUIOB M UX COETUHEHUH.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHuii M KajbLMil: monoxkeHue B llepuonnueckon cucreme
xuMmuueckux snemeHToB [[. WM. MengeneeBa, CTpoeHHE WX aTOMOB, HaXOXXJAEHUE B MPHUPOJE.



dusnyueckrue U XMMUYECKHE CBOMCTBA MarHus M KaJblusa. BaxkHewmme coeTMHEHUS KaabIus (OKCHI,
THIIPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuommueckoit cucreme Xxumudeckux diemeHros [, .
MeHnaeneeBa, CTpOGHHE aToMa, HaxoxkJeHue B mnpupoae. dusnyeckne W XUMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3iemeHToB . M. Mennaeneesa,
CTPOEHUE aToMa, HaXOXkJeHHE B npupoje. Ou3nyeckue U XMMUYECKHE CBOWCTBa >keie3a. OKCHbI,
ruapokcubl ¥ coiu xkenesa (1) u xxenesa (I1), ux coctas, CBOMCTBA U TTOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METAUIOB M CIUIaBOB, MX (PH3UYECKUMH CBOWCTBAMH, U3YYCHUE
PE3yNIbTaTOB KOPPO3HH METaIOB (BO3MOXKHO HCIOJIB30BAaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCHUJIA KAJIbLIUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHCIOpoAe (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIOB), TMPU3HAKOB MPOTEKAHUS KA4YEeCTBEHHBIX pPEAKUUi Ha HOHBIL:
MarHus, Kajablus, allOMUHUS, IMHKA, Kene3a (11) u xenesa (I1), menu (11), nabnrogenue u onucanue
MPOLIECCOB OKpAaIIMBaHUS IUIAMEHW MOHAMH HATPUS, Kaldus M KaiblHs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJEIOBAaHUE aM(OTEPHBIX CBOWCTB THJPOKCHAA ATIOMHUHHUS M THUAPOKCHUAA
LIMHKA, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeie MeTaibl U UX COSTUHEHUS.

XuMHus H OKpyKaloLas cpeaa

BemectBa u maTepuasibl B IMOBCEIHEBHOM KW3HM 4YelloBeKa. be3onmacHoe HCIOiIb30BaHHE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 05KOTaxX M OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKaoIel cpeanl (MpeaesibHas JO0NYyCTUMas KOHIICHTPALUs
Beuiects, nanee — [1JIK). Ponb XxumMuu B perieHnu 3K0JI0rH4ecKuX MpooIieM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3ioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAIIOB, MOJTMMEPHBIE MAaTEPUATIbI).

Meoswcnpeomemmnwie ceasu

Peanuzarust MeXMIpeIMETHBIX CBsI3el MTPU U3YyYEHUU XUMHUH B 9 KJIacCe OCYIECTBIISIETCS Yyepes
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSTUN, TaK W TOHATHH, SBISIONUXCS
CUCTEMHBIMU JJIS OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O [IUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE MOHSATHS: HAay4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KjaccuUKaIus, NepuoIUIYHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3D PEeKT, TEXHOTIOTUS, MaTePHAIIBI.

®dusnka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJI, HU30TONBI,
PaINOaKTUBHOCTh, MOJIEKYJA, IICKTPUUCCKUN 3apsijl, MPOBOJIHUKH, MOTYIPOBOJIHHUKH, TUIIECKTPUKH,
(OTORJIEMEHT, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHHME BEIeCTBA, ra3, pacTBOD,
PacTBOPUMOCTD, KPUCTALTUYECKAsT PEIETKA, CIUIaBhl, (PM3MUYECKHUE BETUYMHBI, €AMHUIIBI U3MEPECHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, awpixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpaJbHblE yI0OpEeHMUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIE BEIICCTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEMEBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbLI 110 XHMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE PE3yIbTAThl OCBOEHUS TPOrPaMMbl OCHOBHOT'O 00111ero 00pa30BaHuUs JOCTUTAIOTCS
B X0J/i¢ 00yYeHHs] XMMUU B €IWHCTBE yY4eOHOW M BOCIHUTATEIBHOH JEATEIbHOCTH B COOTBETCTBUH C
TPAJUIIMOHHBIMA POCCUHCKUMH COIMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOLIECTBE TMpaBWJIaMd KM HOPMaMu TMOBEJACHHS U CIOCOOCTBYIOT —Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIUXCS.

JIMYHOCTHBIE PE3yIbTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTHUBHBIX I[CHHOCTHBIX OPHEHTAIlM M pacIIMpEeHHE ONbITA AEATEIbHOCTH Ha €€ OCHOBE, B TOM
YuClie B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAyYHOMY
HACJIEINIO0, TIOHMMAHUS 3HAYEHUS XHWMHUYECKOM HAayKd B IKHU3HHM COBPEMEHHOro 0OIIecTsa,
CIIOCOOHOCTH BJAJeTh JOCTOBEPHON HHQpOpMAIMEl O MEepPeloBBIX AOCTHKEHHUSIX U OTKPBITHIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o011ecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTaBICHUs] O COLMAIbHBIX HOPMax M TMpaBUjaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTUBE, KOMMYHHKATHUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPYECKOW W JAPYrHMX BHIAX JEATENbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOHM JESTEIBbHOCTH NpPU BBIMOJHEHHH YYEOHBIX, MO3HABATEIBHBIX 3a/ad,
BBIMOJIHEHUM XHUMHYECKHUX OKCIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMONOHMMAHUIO W B3aUMOIIOMOLIM B Tpoliecce 3TOW Yy4eOHOM MAeATeNbHOCTH, T'OTOBHOCTH
OLIEHUBATh CBOE TOBEJCHUE W TOCTYIKH CBOMX TOBAPHUINEH C TMO3WIIUM HPAaBCTBEHHBIX M IPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMMUYECKOW pEaKlUH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKd W COCTABISIONINE OCHOBY /Ui MOHWMAaHHS CYITHOCTH
HAyYHON KapTHHBI MHpa, TPEICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPOJIBL,
B3aMMOCBSI35IX YeJIOBEKa C MPUPOAHOM CpeIoi, O pOJIM XUMUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAaNpaBlieHHbIE Ha TMOJYYeHHE HOBBIX 3HAaHUM 10 XUMUH,
HEOOXOAMMBIE I  OOBSICHEHUS HAONIOJaéMBIX MPOIECCOB W SBJICHHWW, II03HABATEIBHOM,
WHPOPMAIIMOHHON M YUTATENbCKOM KYJIBTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITEJIBHON pabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypod, MAOCTYMHBIMH TEXHHUUYECKUMH CpEeACTBaMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

uHTEpec K OOyYeHHI0O M TO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHONW M HCCIEIOBATEIBLCKOM JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH XM3HH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 )KU3HHU, OCO3HAHHUE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
aJIKOTOJI, HApPKOTUKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMsS TpaBuil O€30MacHOCTH TpH
O0palIeHn! ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U pEaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:



MHTEpEC K MPaKTUUECKOMY U3Y4EHHUIO Tpodeccuii U Tpyaa pa3IuyHOIo poja, yBaXKeHUe K Tpy1y
U pe3yJbpTaTaM TPYIOBOH AESITEIbHOCTH, B TOM YHCJIE HAa OCHOBE IIPUMEHEHHUS MPEAMETHBIX 3HAHUN
10 XMMHHU, OCO3HAHHBIA BBIOOp MHIMBUAYAILHOW TPAEKTOPUU MPOJODKEHUSI 00pa3oBaHMs C y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M HOTPEeOHOCTEH,
yClenHo npo(eccuoHaNbHOM NEATEIbHOCTH W PAa3BUTHUA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
alanTHPOBATHCS B MPO(EeCCHOHANBHOM Cpee;

6) 9KO0JIOrNYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLICHHE K IMPHUPOJE KAaK HCTOYHMKY JXKU3HU Ha 3emie,
OCHOBE €€ CYILEeCTBOBAHHUSA, MOHMMAHUE LIEHHOCTH 310poBOro M Oe3omacHoro oOpas3a >XU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUECKOMY U NCUXHYECKOMY 37A0POBBIO, OCO3HAHUE
LEHHOCTH COOJIOEHUS MpaBWJI OE30MacHOr0 MOBEACHHS IMpH padoTe ¢ BEIIECTBAMM, a TAKKE B
CUTyalUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHMA, MOJyyaeMble IPU HM3YYEHUU XMMUH, JJs PEUIeHus 3azad,
CBA3AHHBIX C OKPY’KAOIIEW MPUPOJHON CPENOM, JJIs MOBBIIICHUS YPOBHS SKOJOTMYECKOU KYJIBTYPBI,
OCO3HaHHUs TJI00aJIbHOIO XapaKTepa IKOJIOTMYECKUX MpOOJIEM U IMyTeH HX pelIeHus MOCPENCTBOM
METOJI0OB XMMHH, KOJIOIMYECKOIO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBAaTbCSA UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeaMETHBIX pPE3YyJIbTAaTOB BBIACISAIOT 3HAYUMBIE I (DOPMUPOBAHHS
MHUpPOBO33pEHUsl OOIEHAY4YHble IOHATHUSA (3aKOH, TEOpHs, NPUHIMI, TUIOTe3a, (aKT, CUCTEMA,
IpoIecc, HKCHEPUMEHT U JPYroe.), KOTOpPbIE MCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M TMO3BOJSIIOT Ha OCHOBE 3HAHMK W3 3THUX TPEAMETOB (OPMHPOBATH IPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHHUBEpCaJbHblE YueOHblE JEHCTBUS (TIO3HABAaTEJbHBIE,
KOMMYHHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oO0ecrneynBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHWPOBAHUIO M OCYILECTBICHUIO YU€OHOM! 1eATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble Joruyeckue aeiicrBus:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBIIUIEHHUS IIPY OCBOCHUHU 3HAHUWI: pacKpbIBATh
CMBICI XMMHUUYECKUX TMOHATUMN (BBIIEIATh MX XapaKTepHbIE NPU3HAKH, YCTaHABJINBATH B3aUMOCBS3b C
JOPYTHUMU TIOHATUSMHU), UCHOJb30BaTh MOHATHS IJi OOBSICHEHMS] OTIENbHBIX (DAaKTOB U SIBICHMIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM JUIsl KIACCU(PUKALUU XUMHUYECKHX BEIIECTB M XHUMHYECKHX
peakIMii, ycTaHaBIMBAaTh MPUUYUHHO-CIIEJACTBEHHBIE CBS3U MEXAYy OOBEKTaMHM H3y4eHHUs, CTPOHUTH
JIOTHUECKUE PACCYXKAEHUs (MHAYKTHBHBIE, JAEAYKTUBHBIC, I10 aHAJOTHM), JelaThb BBIBOABI U
3aKJIIOUEHNUS;

yMEHHE MPUMEHATh B IIpollecce IO3HAHWS TNOHATUSA (IpeIMEeTHble W MeTalpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIHOJb3yeMble B XUMHH, NPeoOpa3oOBBIBaTh IIUPOKO
IpPUMEHSIEMbIE B XHMHU MOJIEIbHbIE TNPEACTaBICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
Xxumuueckas GopMmyna U ypaBHEHHE XMMHMUYECKOH peakluy — MpU pelieHUH y4eOHO-T03HaBaTEeIbHbBIX
3a/a4, ¢ y4€TOM STUX MOJENBHBIX MPEJCTaBICHUN BBISBIATH M XapaKTepU30BaTh CYHIECTBEHHBIE
MPU3HAKH U3Y4aeMBIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUECKUX PEAKIMH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, TNPUYMHHO-CICJCTBEHHBIE CBA3M M NPOTHBOPEYMS B M3y4aeMbIX Ipoleccax Hu
SIBIICHUSX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

YMEHHE UCIIOJIB30BaTh MIOCTABICHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI ISl ()OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUMH;



MpUOOpETEeHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHM3allMM U IPOBEJCHUIO YYEHUYECKHX
HKCIEPUMEHTOB, yMEHHE HaOII0aTh 3a XOJIOM IPOIecca, CAMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJIM3UPOBATh M HHTEPIPETUPOBATH MH(POPMALIUIO PA3IMYHBIX BHJIOB U
¢dbopM TmpencTaBieHHs, MOMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJApHAs JHUTEparypa
XUMHUYECKOTO COJIepKaHMsI, CIIPAaBOYHbIE MOCoOUs, pecypchl VHTepHEeTa), KpUTHYECKH OLIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yYMEHHUE MPHUMEHATh Pa3IMYHbIE METOJbl M 3allPOChl NMPH IMOHCKE U 0TOOpe MHGpOpMAIHMU H
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBINOJIHEHUS y4eOHBIX M TO3HABATENbHBIX 3a/1ad
onpeAenéHHOro THIA, NpUOOpeTeHHe omnbiTa B 00JacCTH HCIOJIB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUM, OBJIAJICHHE KYJIbTYpOW AaKTUBHOTO HCIIONBb30BAHMS Pa3TUUYHbIX
MTOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONMTUMANBHYIO (POpPMY MpeacTaBiIeHUs HHPOPMALTUU
U WUTIOCTPUPOBATH peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (hopmamu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME UCIOJIb30BaTh M aHAIM3UPOBAaTh B IIpoliecce Y4eOHOM U HCCIeA0BaTEIbCKOM
JESTeTbHOCTH MH()OPMAIMIO O BIMSHUHM MPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIIOpTa Ha
COCTOSIHUE OKPY’KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

yYMEHHUs 337aBaTh BOMPOCH! (B X0l Juanora u (Win) AUCKYCCHHU) MO CYIIECTBY 00OCYXIaeMoii
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKECHUS OTHOCUTEIILHO BHITIOIHEHUS MPEIOKEHHON 33/1auu;

YMEHHUS TPEJCTABJIATh IMOJYYEHHbIE PE3YyJbTaThl IO3HABATENIbHON NEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALNIO PE3YyIbTaTOB BBIIIOJHEHUS XMMHUYECKOIO JKCIIEPUMEHTA
(;mabopaTopHOro ombita, Ja00paTOpHON padOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4e€OHOTO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM I103HAaBaTElIbHOH U
HCCIIEI0BATENILCKON /IEATEIbHOCTU NP PELICHUH BO3HUKAIOLIMX MpOoOJIeM Ha OCHOBE ydéra OOLIMX
UHTEPECOB M COIJIACOBAHUS MO3ULMI (0OCYXJIeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI,
KOOpJUHAIINSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB IO OICHKE KAayeCTBA BHIIOJHEHHON
paboThI U ApyTHE).

PeryasitTuBHbIe YHHBepCaJbHbIe y4eOHbIe NelicTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh ILENU JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BBIOMpaTh Hambosee
s dexTuBHBIC CITOCOOBI pelieHusT y4eOHbIX U MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIHFHO COCTaBIISAThH
WIM KOPPEKTUPOBATH MPEAJIOKEHHBIM AJITOPUTM JEHCTBUII NPHU BBINOJIHEHHWU 3aJaHUN C Y4ETOM
MOJTyYeHUsT HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsX, OICHUBATh
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asBJICHHOH 1€, YMEHUE HCII0JIb30BaTh M aHAIU3UPOBATH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX PpE3yNbTAaTOB IO OCBOGHHUIO  O0S3aTENBHOIO  COJEpIKaHus,
YCTAaHOBJIEHHOIO  JaHHOW  (enepanpHOl  paboueil  mporpammoi,  BBIAEISIOT:  OCBOCHHBIE
00Oy4arolMMUCS Hay4yHbl€ 3HAHUS, YMEHHSI U CIIOCOOBI JAEWCTBUH, crienupuyeckue Ui IpeaMeTHON
obnact «XuMHS», BUIBl JEATETBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.



K koH1y 00y4yenus B 8 kj1acce rpeiMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pPacKpbIBaTb CMBICII OCHOBHBIX XMMMYECKHX IIOHATHH: AaTOM, MOJIEKYJd, XMUMHYECKHU
3JIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJAHAS M HEOIHOPOIHAL),
BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHAas Macca, KOJMYECTBO BEILIECTBA,
MOJIb, MOJIIDHAsi Macca, MaccoBasi A0JsI XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBaHME, COJIb, AJIEKTPOOTPHIIATEIILHOCTD, CTETIEHb OKUCIICHUS,
XUMHAYECKass pEaKnus, KIAaCCU(PHUKAIMS pEeaKIuid: pPeakUud COCAMHEHUS, pPEaKIUu
pas3oKeHus, peakluu 3aMelIeHUs, peakul oOMEHa, 3K30- U 3HJOTEPMUYECKHUE peaKiuH,
TeII0BOH 3¢ (eKT peakuuu, sSAPO aToMa, AIEKTPOHHBIM CIIOM aroma, aTOMHas OpOUTalb,
paauyc aToMa, XMMUYECKas CBsA3b, HOJSPHAs M HENOJspHas KOBAJECHTHAas CBsI3b, MOHHAs
CBSI3b, UOH, KATUOH, aHHOH, PacTBOP, MAacCcoBas 10JIs1 BELECTBA (IPOLIEHTHAsA KOHLIEHTPALIKS)
B PacTBOpE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHATH 3TH NOHATUSA
IIPY OIIMCAHMHM BELLECTB U UX IPEBPAICHUN;

HCIO0JIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISl COCTaBICHHS (OpPMyYJ BEIECTB U ypaBHEHHI
XUMHYECKHUX PEaKLIM;

ONpEAEATh BAJEHTHOCTh AaTOMOB JJEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHMCJICHMS 3JEMEHTOB B OMHApHBIX COEIMHEHUAX, INPUHAJUIEKHOCTh BEILECTB K
OTIpeIeIEHHOMY KIJIACCY COCAMHEHUH 10 (GOpMyIiaM, BUI XUMHYECKOU CBS3H (KOBAJICHTHAS U
MOHHAsI) B HEOPIraHUYECKUX COCIUHEHMSIX;

packpbiBaTh cmbica [lepuonmyeckoro 3akona JI. M. MeHngeneeBa: IeMOHCTpUpPOBAThH
[IOHUMAaHUE MEPUOJUYECKON 3aBUCHMOCTH CBOICTB XHUMHUYECKHMX JJIEMEHTOB OT HX
nosio>keHus B lleproanueckoil cucreMe, 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IIOCTOSIHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOTapo;

OIMCBIBATh M XapaKTepH30BaTh TabauuHyo (popmy Ileprognueckoil cuCTEMbl XUMHUUECKUX
3JIEMEHTOB: Pa3JINYaTh MOHATHUS «IJIaBHAs MOArpymnma (A-rpymna)» u «mobo4Has Mmoarpymnmia
(b-rpymnmna)», Mansle U O60JbIINE EPHOJIbI, COOTHOCUTH 0003HAYEHMSI, KOTOPbIE UMEIOTCS B
tabiuue «llepuoguueckass cucrtema xumudeckux osnemeHtoB JI. M. MengeneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
A7pa, 00I1Iee YUCIIO IEKTPOHOB U PACIIPEICIIEHUE UX 10 FJEKTPOHHBIM CIIOSIM);
KJ1accu(UIUpPOBaTh XUMHMUYECKHE DJEMEHThl, HEOPraHHMYeCKHE BEIeCTBa, XUMHUYECKHUE
peakiuH (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTY);
XapaKTepu30BaTh (OMHMCHIBATh) OOIIMEe XUMUYECKHUE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEpKJas OMHMCAHME MpPUMEpPaMU MOJIEKYJSPHBIX YpaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;

MPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HX KaueCTBEHHOTO COCTaBa,
BO3MOYXHOCTH MPOTEKAHUI XUMUYECKUX MTPEBPALICHUH B pa3JIMUHbIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeIMHEHHUsI, MaCCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSITh OCHOBHBIE OIEpalli MBICIUTEIBHON JAESITeIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, OO0OOIIEHHE, CUCTEeMaTH3alMIo, KJIacCU(UKAINIO, BbISIBIECHHE MPUUYUHHO-
-CI€ACTBEHHBIX CBSI3€d — JUIsl M3YyYEHUS CBOMCTB BEIECTB M XMMHMUYECKHUX PpEaKLMM,



€CTeCTBEHHO-HAYYHBbIC METOJBI TO3HAaHUS — HAOJIOJCHWE, HM3MEpPEHHE, MOJCIHPOBAHME,
9KCIIEPUMEHT (peajbHbI U MBICICHHBIN);

ClleZIoBaTh ~ NpaBWJaM  TOJb30BAaHUS  XUMHYECKOW  Tocynol W JabopaTOpHBIM
o0opymoBaHUEM, a TakKe TpaBUiIaM OOpalleHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TI0 BBIOJHEHHUIO JTa0OPATOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHUIO U
cOOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOJIOPOJIAa U KUCIOPO/a), IPUTOTOBJICHUIO PACTBOPOB C
ONpeACIEHHON MAacCOBOM JOJIEM pPACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH U IPOBOAUTH
XMUMHAYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENIOUYEH M KHCIOT C IIOMOUIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaIeuH, METHIIOPaHX U IpyTUe).

K koH1y 00y4enus B 9 Kkjacce rmpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX IOHATUH: XHWMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHWOH, INPOCTOE BELIECTBO, CIIOKHOE BEIECTBO, BAJICHTHOCT,
JIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKUCIICHHUS, XMMHYECKasl peaklys, XUMHYECKas CBS3b,
TEIUIOBOM  A(PQeKT peakuud, MOJb, MOJSIPHBIM 00BEM, pacTBOp, OSJIEKTPOIUTHI,
HEDJIGKTPOJIUTHI,  ANEKTPOJIUTUYECKAass  JIUCCOLMAIMS, pEakKIud HOHHOTO  OOMeHa,
KaTajau3aTop, XHUMHUYECKOE€ paBHOBEcHE, oOOpaTuMble M  HeoOpaTHUMble  PpEaKlMH,
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM, OKUCIMUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, AJUIOTPOIHUs, aM()OTEPHOCTh, XUMUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs,
MeTaJlJI4ecKasi), KpHUCTaJUIMYecKas pemeéTka, KOpPpO3Us METaJUIOB, CIUIAaBbl, CKOPOCTb
XUMHUYECKOHN peakLuu, nIpeneapHo gonycrtumas konueHrpanus [1/IK Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U MPUMEHSITh 3TU NOHATHUS
IIPY OIIMCAHUM BELECTB U UX IPEBPAIICHUN;

UCMOJb30BaTh XUMHUECKYIO CUMBOJIMKY Ul COCTaBJIeHUS (POpMyJ BEIIECTB U ypaBHEHUMH
XUMHYECKUX PEAKIINI;

OIIPEAEIATh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XMMMUYECKHX JIEMEHTOB B COEIUHEHMSX
Pa3IMYHOTO COCTaBa, NPUHAJJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCY COCIMHEHUH 10
dopmynaM, BHJ XHMHYECKOM CBsI3W (KOBaJIeHTHas, MOHHAs, MeETaJUIMYecKas) B
HEOPraHMYeCKUX COEAMHEHUSX, 3apsi MOHA M0 XUMHUYECKOW (opmyle, XapakTep Cpeibl B
BOJHBIX pAaCTBOpaX HEOPraHWYECKHX COCIWHEHHM, THUI KPHUCTAUIMYECKOM pPEIIETKH
KOHKPETHOT'O BEIIIECTBA;

packpsiBaTh cMbich [lepronnueckoro 3akona Jl. M. MenaeneeBa U 1eMOHCTPUPOBATH €r0
MMOHMMAaHHE: OINHUCHIBaTh U XapaKTepu30BaTh TabInM4Hy Gopmy lleproanueckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB: pa3liMyaTh TMOHATUSA «TJaBHas mnoarpynna (A-rpynma)» u
«mobounass mnoxarpynna (b-rpynma)», Mamble u  OOJbIIME TMEPHOABI, COOTHOCUTH
0003HAaUYEHUsI, KOTOpblE HMEIOTCI B MEPUOAWYECKOM  TabnMie, C  4YHUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsia sijipa, od1iee
YHUCIO DJEKTPOHOB M pacIpelesieHHe UX IO AJIEKTPOHHBIM CJI0M), OOBSCHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB JJIEMEHTOB M MX COECIMHEHUH B Ipeienax MalbIX
IIEPUOJIOB U IIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS X aTOMOB;

KJacCU(UIIUPOBaTh XUMHMUYECKHE DJEMEHThl, HEOPraHHMYeCKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (1o YUCIy U COCTaBy y4acTBYIOIIMX B PEAKIMU BEILLECTB, MO TEIUNIOBOMY dPQEKTY,
10 U3MEHEHHIO CTETIeHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIHE U CIIEU(PUICCKNE XUMHUIECKHNE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHUE IPUMEpPaMU MOJEKYISIPHBIX W HOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;



COCTaBJIATh YPABHEHUS BJIEKTPOJUTHUYECKOM AMCCOLMALMM KHUCIOT, LIEJIOYE M COJEH,
MOJTHBIC M COKpAIIEHHBIE YpaBHEHUS pEaKIMii HMOHHOTO OOMEHa, yYpaBHEHHS pPEaKIIHi,
MOATBEPKJIAIOIINX CYIIECTBOBAHUE T'C€HETHMYECKOM CBSI3U MEXKAY BELIECTBAMU Pa3TUUYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUH  MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIui;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa 1Mo (opMylie COeTUHEHHUs, MAaCCOBYIO JIOJII0 BEIIECTBA B PAcTBOpE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINU;

coOJTr01aTh MpaBUIIa TOJB30BAHUS XUMHUYECKOH MOCYI0M 1 J1abOpaTOpPHBIM 000PYIOBaHHUEM,
a TakkKe IMpaBWiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBHM C HHCTPYKLIUSIMH IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XHUMHYECKHUX OIBITOB 10 TIOJYYCHHI0O M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIMH, TOJATBEPHKIAIONINE KAYECTBEHHBI COCTAB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHII-, OPOMU-, HOIUI-, KapOoHaT-, ¢ocdar-, CHINKAT-,
cynbdar-, THUIPOKCHI-UOHBI, KATHOHbl aMMOHHS ¥ HOHBl M3YUYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OICpPAllUM MBICIUTEIBHOM JIESITEIBHOCTH — aHAJIW3 W CHHTE3,
cpaBHEHHUE, 0000IIeHre, CUCTEMAaTHU3allNI0, BBISABICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3EeHd —
JUTSL MU3YYCHUSI CBOWMCTB BEHIECTB U XUMHUYECKHX PEAKI[Ui, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOZCHWe, HW3MEpEeHUe, MOJEIMPOBAHUE, HKCIEPUMEHT (peaabHbIl W
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO YacoB
Ne HaumeHoBaHue pa3jiesioB U IpakTHyeckue, dueKkTpoHHbIe (LM (POBbLIE)
n/n TEM MIPOrpaMMbl Bcero KOHTpOﬂLHHe ﬂaﬁopaTopH],[e 06pa30BaTeJILHbIe PeCypChl
pabote padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 4 bubmuoreka [{OK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
19 BemntecTBa 1 xumMmnieckue 15 1 2 bu6nmorexa LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [lonsarue 6 0 5 bu6nunorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonsitue o kucnorax 8 0 1 bubnunorexa LIOK
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 9 bu6muoreka [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 5 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUN

Wroro no pazueny 30

https://m.edso0.ru/7f41837¢c

Pasnen 3. [lepunoanueckuii 3axkon u llepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYEeCKHX 3aeMeHToB JI. W. 7 1 ﬁgsgl;ll(r);.eezzilorljﬂ £41837¢
Mennene-eBa. CtpoeHue
aToma
. XuMUYecKas CBS3b. Bubmorexa LIOK
' OxicmTenbHO- 8 0 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pazgeny 15 brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
PeszepBHOe Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 17
I[TPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJIEKTPOHHBIE
HaumenoBaHue pa3ie/ioB U TeM Ilpakruyeckne, (uupposbie)
Ne i/ S Beero Kontpoapupie oo oGpa3oBaTe/bHbIE
0 paBoTHI PaTopHbIE P
padoThI pecypchbl
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peakuuu
11 [ToBTOpeHue U yriydieHrne 3HaHui 5 1 bu6muoreka [JOK
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 bubnuotexa [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAs JUCCOLUALIM. 8 1 bubmuotexa [JOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHTOB VIIA-rpymrbl. ["ajgoreHs https://m.edsoo.ru/7f41a636
- OOmas Xape\1;<ITAe:pHCTHKa XéIMI/I‘IeCKI/IX . BuGmorexa [IOK
. 3JIEMEHTOB -rpynnsl. Cepa u eé
Pyl p https://m.edsoo.ru/7f41a636
COEUHEHUS
s OOmas xapil;iepncmxa );I/IMI/I‘I(;CKI;X : BuGmmorexa LIOK
. 3JIEMEHTOB -rpynnsl. A3ot, pochop ¥ ux
Py ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
| Cm——
' . IPYHIBL poA https://m.edso00.ru/7f41a636
KPEMHHUU ¥ UX COCITUHCHUS
Hroro no paszneny 25
Pa3znen 3. MeTa/liIbl M UX COeANHEHUA
bubnmorexa LIOK
3.1 06 % 4
HIHE CBOMCTRA METAIITOB https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX CO€IUHEHUS 16 bubmorexa HOK
' g https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20
Paszgea 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' t P https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PeszepBHOE Bpems 3 bubnmoreka [JOK



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

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

21



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KonuyecTBo yacos
JIeKTPOHHBbIE HU(POBHIE
Ne Tema IIpakTHyeckue, 6
YpPoka KoHTpoJbHbIe o0pa3oBaTe/ibHbIE
n/n Bcero Jaa6opaTopHbie
padoTbI pecypchbl
padoThI
[Ipenmer xumuun. Ponp XuMuu B KU3HU
yenoBeka. Tena u Bemectsa. JlabopaTopHas BuGmorexa LIOK
pabota. "M3ydenue u onucanue Gu3NIECKUX 1 0 0.5 https://m.edso0o.ru/ffod210c
CBOCTB 00pa3I[OB HEOPraHMYCCKUX T )
BellecTB".
[TonsTre 0 MeToax MO3HAHUS B XUMUHU 1 0 0 Bubmmorexa HOK
https://m.edsoo.ru/ff0d227e
IT 0
pakTHyecKast pa60TatN 1 «IIpaBuna paboTsI BuGmorexa [OK
B JIa0OpaTOpUU U MPUEMBI OOpALIIEHUS C 1 0 1 https://m.edsoo.ru/ffod23dc
1a0opaTOpHBIM 000PYIOBAHUEM — '
YucTtsle BemecTBa u cMecu. CiocoOsl
pasnenenus cmeceil. JlabopatopHas pabora.
"N3yuenue ciocoOoB pa3zeneHus cmeceit (¢ 1 0 05 bubnuoreka [IOK
MIOMOIIBIO MarHuTa, QUIBTPOBAHHE, ' https://m.edsoo.ru/ff0d26ca
BBIITAPUBAHUE, TUCTHILIALNS,
xpomarorpadus)".
II 0
paKTfI‘{eCKaSI pabota Ne 2 «Pa3nenenue ) BuGmorexa [OK
cMeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 0 1 https://m.edsoo.ru/ff0d28c8
COJIH)» T '
Ato oK 1 0 0 but6mmoreka [IOK
TOMBI U MOJIEKYJIbI
7 https://m.edsoo.ru/ff0d2a6c



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

7 XHMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 0 Bu6muoteka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 crnoXKHBIE BEHIECTBA 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 0 bubamorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSIHCTBA COCTaBAa BEILIECTB.
10 Xumuyeckas hopMmyia. BaJ‘IeHTIII{IOCTL aTOMOB 0 brbmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. 0 bubnuorexa [IOK
OTHOCHTEIbHAS MOJICKYJ/ISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B 0 bubnnoreka [JOK
COEIMHEHNUHN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moius. MoisipHas 0 bubnmnoreka HOK
Macca https://m.edsoo.ru/ff0d5230
Ou3nYeCKUe U XUMUICCKHE SBIICHUSI.
Xumuueckas peaxius. JlabopaTopHas
pabora. "Habmonenne puznueckux
TIJIaBJICHUE BOCKA, TasHUE JIbJa, pACTUPaHUE
14 iaxapa B CTYIKE, KUTICHUE U KIE)HII[)eHcaLIL)Hs{ 0.5 bubmorexa HOK
’ https://m.edsoo.ru/ff0d37fa
BOJIbI) U XUMHYECKHX (TOpEHUE CBEUH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCIOTOM)
SIBJICHUI".
[Ipu3Haku U ycI0BUS IPOTEKAHUS
15 XUMHUYeCcKHX peakuuil. JlaboparopHas 05 bubnuoreka [IOK

pabora. "HabmoieHue u onucanue
MMPU3HAKOB NPOTCKAHUA XUMHUUYCCKUX

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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peakiuii (pasyioKeHue caxapa,
B3aUMO/ICHCTBUE CEPHOU KUCIIOTHI C
XJIOpUJIOM Oapusi, pa3iokKeHHe TUAPOKCUAA
meau (I1) mpu HarpeBaHuu, B3aUMOICUCTBUE
xene3a ¢ pactBopom coiu meau (I1)".

3aK0OH COXpaHEHUsI MaCcChl BEIIECTB.

bubnunoreka LIOK

16 0
XUMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncaenus konmuecTBa, MacChl BEIISCTBA bubnunoreka LIOK
17 . 0
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUIT https://m.edsoo.ru/ff0d5708
Kot .
15 (coommenss, peonenss, unenens o BubmorealloK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — Y4EHBIN-
19 5H HKH:liOI:IZ(;OIZMqu eel:l’;: u 0 bubmmorexa LOK
" smCT. HVI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAaHHHA
20 KonTposasnas padora Nel no teme 0 bubmmnoreka HOK
«BerecTBa ¥ XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
B — .C .
2L Knenopox— snevewt n mpocroe scicerno o DromorelOK
poa P B ' https://m.edsoo.ru/ff0d448e
O30H
dusznyuecKkue U XUMUYEeCKHe CBOWCTBA
22| Tosstee 06 vewtos. Taopatopmen padors 05 DromoreralloK
A%, ADOPHTOPHEAR PABOTE: ' https://m.eds00.ru/ff0d4614
"O3HakoMJIeHUE C 00pa3liaMi OKCHJIOB U
OINMCAHUE UX CBOMCTB".
Crioco0bI mostyueHus KUCI0poa B BuGmorexa LOK
23 71a00paTOPUX U IPOMBIIIEHHOCTH. 0

IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a
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TemnoBoit 3 PeKT XUMUIECKON peaKIlum,

bubnunorexa LIOK

24
MOHSTHE O TEPMOXHUMHYECKOM YPAaBHCHHH, https://m.eds0o.ru/ff0d4790
9K30- M SHJOTCPMHUUYECKHUX PEAKIIUIX
T .
25 | Smprmens soye, noests o BuGmoexa LIOK
rp ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
IT oora Ne 3
% lonysenmic n cobmparme xucopora BuGuorera LIOK
7 P posta, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €TO CBOWCTBY
97 Bonopoa — amemMeHT U pocToe BEMIECTBRO. bu6nmorexa LIOK
HaxosaeHre B mpupoze https://m.edsoo.ru/ff0d4dd0
28 dusnyeckre U XMMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpuMeneHre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTre 0 KUCIIOTaX M COJISIX bubmorexa HHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moy4eHus BOAOPOia B bubnmnorexa [JOK
TabopaTopun https://m.edsoo.ru/ff0d4dd0
IT 6orta Ne 4
N dlonyseme n cobmparme soropoms BuGorera LIOK
v N P FOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY»
but6mmorexa [IOK
32 M i1 00BE .3 A
OLIPHBIE OOBEM T30B. JAKOH ABOIAAPO https://m.edsoo.ru/ff0d542e
33 ?;:icnefﬂi (;6’[;il\}/lla;lKOIJ;II/IJ;-II::TB:BBeH_[eCTBa BuGmorexa [OK
38 110 €To H3Bee . OMY KOJIHCCTRY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00BbEMY
Brrancnenus 00bEM0OB ra3os Ho"ypaBHeHmo BuGmiorexa 1IOK
34 peakuuy Ha OCHOBE 3aKOHA 0ObEMHBIX

OTHOIIEHUI Ta30B

https://m.edsoo.ru/ff0d5708
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bubnunorexa LIOK

35 Dusnueckre 1 XUMUUECKHUE CBOIICTBA BOJIbI 0 https://m.edsoo.ru/ffod587a
CocraB ocHoBanui. [Tonsitue 00
uHauKaropax. JlabopaTopHas padora.
36 "H§6JIIOI[§HI/IC I/IBMGEGHI/II:I OKpI;CKI/I 0.5 bubauorexa LIOK
https://m.edsoo.ru/ff0d59e2
WHJUKATOPOB B paCTBOPAX KUCIOT U
memoyei".
Bona kak pactBoputenb. HackleHHbIe 1
37 HeIfaCBIHIGI:)HHBIG II))aCTBOpI)I. MaICHCOBaSI JIonst 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
IIpakTuueckas padora Ne 5 1o Teme
38 «ﬁpI/IFOTOBHeHII/:I)e PacTBOPOB ¢ ONpeIeAEHHOM 1 bubmmorexa LIOK
. N B https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
39 Konrtponsnas padora Ne2 o teme 0 bubmuoreka [IOK
«Kucnopoa. Bomopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiIaccudUKaIus, 0 bubmuoreka [IOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenune 1 XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 05 bubmmnoreka HOK
okcuzioB. JlaboparopHas padora. https://m.edsoo.ru/ff0d664e
"XUMHYECKHE CBOMCTBA OKCUIOB".
OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnunorexa LIOK
42 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
43 ocHoBaHuil. JlabopaTtopHas pabota 05 bubnmnoreka [JOK
"Tlony4yeHne HepaCTBOPUMBIX OCHOBAHUH. ' https://m.edsoo.ru/ff0d67ca
XUMHUYECKHEe CBOMCTBA OCHOBaHUH".
44 Kucnotsr: cocraB, kitaccudukanms, 0 but6mmoreka [IOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2

HonyquHe 1 XMMHYECKHE CBOMCTBA KHUCIIOT.

" bubnuorexa [IOK
45 Ha6f)paTopHaﬂ pa}'60Ta. XUMUYeCKue 0.5 https://m.edsoo.ru/ffodfee?
CBOICTBA KHCIOT".
Comnu (cpennue): HOMEHKIIATypa, CIIOCOOBI
46 MOJTYyYEHHUS, XUMUYECKUE CBOMCTRA. 05 bubnuorexa [IOK
JlabopatopHas pabota. "BbITeCHEHHE OAHOIO https://m.edsoo.ru/00ad9474
MeTaJljia IpyruM U3 pactBopa couu'.
[TpakTuueckas pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 33724 10 TeMe 1 bubnnoreka [JOK
«OCHOBHBIC KJIACChI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnueckas cBsA3b MEXKIY KilacCaMHu 0 bu6nmorexa LIOK
HEOPraHMYECKUX COCTUHCHUIN https://m.edsoo.ru/00ad9a50
. bubmmnoreka HOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 0 https://m.eds00.ru/00ad9ch?
Kontponbnas pabota Ne3 o teme
50 "OCH(I:))BHLIC Knl:;ccm HEOPraHUYECKUX 0 Bubmmorexa IOK
o https://m.edsoo.ru/00ad9ela
COCTUHEHUI
[TepBbIe MOMBITKU KIACCHPUKAITUU
51 XI/II\F/)[I/I‘ICCKI/IX AJIEMEHTOB. ?[OHHI;I/IC 0 rpynmnax 0 Bubmmorexa HOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
ITepuoanueckuii 3akoH u [lepronnueckas
52 CI/I(}:[CMJIE[ XUMHYECKUX 3J1eMe§T01i1 . . 0 bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menaeneena
but6mmorekxa [IOK
>3 Heprozpt, rpymITsi, MOATpPYTIITH 0 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. 0 bubnunoreka LIOK
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HN30TomEbI

https://m.edso0.ru/00ada342

CTpOGHI/IC OJICKTPOHHBIX 000JI0YEK aTOMOB

8 bubmmorexa LIOK
55 anemenToB [lepuoguueckoit cucremsr /. U. 0 https://m.edsoo.ru/00adasbe
MeHneneeBa
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA T10
ero nojoxenuro B [lepuognueckoii cucreme
56 J. . Menpneneena. H§6o§aTopHaﬂ pabora. 05 bubamorexa LOK
https://m.edsoo.ru/00ada824
"N3yueHne 00pas3IoB BEIIECTB METAIIOB U
HEMETaJlIoB".
3nauenwue [leprogudeckoro 3akoHa Jjst
57 pa3BUTHSA HAyKU U npaktuku. /1. 1. 0 bubnnoreka [JOK
MeHneneeB — yu€HbIi, eIaror u https://m.edso0.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 0 bubnmnorexa [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 Hontast XuMIteckas csh 0 https://m.edsoo.ru/00adac34
60 KoBanenTHast monsipHasi XuMU4eckas CBs3b 0 Bubmmorexa IOK
https://m.edsoo.ru/00adaab8
61 KoBanentHnas HenossipHasi XUMUYECKas CBSI3b 0 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 (CTereHb OKHCIeHILA 0 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 0 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 0 buomoreia LIOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o teme 0 but6mmoreka [IOK
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«Ctpoenue aroMa. XUMUYECKAsI CBS3b

https://m.edsoo.ru/00adb486

HroroBast koHTpoIbHAs paboTa bubnuorexa [IOK
66 1 1 0
(ITpomexyTouHas aTTecTanus. https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHNE U 1 0 0 bubmuorexa [IOK
CHCTeMaTH3aIlUsl 3HAHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBublit ypok. O600mIeHNE U 1 0 0 Bu6mumoteka [JOK
CHCTEeMaTH3alus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 115
9 KJIACC
KoanuectBo yacos
JJIeKTPOHHBbIE UM (]PPOBBIE
IIpakTHYeckue,
Nen/m  Tema ypoka KourtpoJbHbie o0pa3oBaTejibHbIE
Bcero JadopaTopHbIe
paboThbI pecypchI
padoTbI
L | cnoreun ummseorax sncueamon 1L 1 0 o bromoreralloK
T https://m.edsoo.ru/00adb59e
Menneneena
, 3aKOH()eI\(/:IepHOBCTeI/I 12 I/I3;VICHZHI/II/I CBOI:CTB , . . BuGmiorexa LIOK
XUMHYECKHX 3JICMEHTOB MEPBBIX TPEX
" PERIXTP https://m.edsoo.ru/00adb6b6
TIEPHOIOB
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [IOK
3 1 0 0
HEOPTaHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOU CBSI3U M TUITBI bu6mmorekxa [IOK
4 . 1 0 0
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel o reme
5 «[ToBTOpEHNME U YIIIyOJICHUE 3HAHUI 1 1 0 https://m.edsoo.ru/00adbac6

OCHOBHBIX Pa3J/IeioB Kypca § Kiiacca
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Knaccudukanus XuMu4eckux peakuui mo

bubmuoreka [JOK

6 Pa3IMYHBIM [IPH3HAKAM 0 https://m.edsoo.ru/00adbch0
IToHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIIUU.
7 [Tonsarue o I‘OMIZ)I‘CHHHX u I‘GTCpOFEI:HHbI];I( 0 bubmorexa LIOK
https://m.edsoo.ru/00adbe9a
peaKkIusax
[TonsiTie 0 XUMUYECKOM PaBHOBECHUHU.
@DakTOpHI, BIUSIOUINE HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE
8 XHMqucxoroppaBHOBecmL Jlaboparopuas 0.5 bubmmoreia LIOK
https://m.edsoo.ru/00adc28c
pabora. "MccnenoBanue 3aBUCUMOCTH
CKOPOCTH XMMUYECKON PEaKIUu OT
BO3JICUCTBUS PAa3IMYHBIX (PaKTOPOB".
9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 0 bubnuorexa [JOK
peaxiuu https://m.edsoo.ru/00adcade
Teopus 2AEKTPOTUTUYECKON AUCCOLUALINH. bubnunoreka [JOK
10 0
CunbHble U craOble SJIEKTPOIUTHI https://m.edsoo.ru/00adcd68
HoHHbIE ypaBHEHHUSI peaKIuii.
JlaGopatopHas pabota "IIpoBeneHue
1 OMBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKH 05 bubnunoreka [JOK
POTEKaHUs PeaKklUii HOHHOTO OOMeHa https://m.edsoo.ru/00add448
(oOpa3zoBaHue ocaaka, BbIICICHHE ra3a,
oOpa3oBaHue BOJbI)".
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHMI
12 B CBETE MpeACTaBIeHUN 00 0 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON AUCCOLMALIIHI
XUMHYECKUE cisopICTBa coJiell B CBETE ) BuGmorexa LOK
13 MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM 0

JAucconranm

https://m.edso0.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

bubmuoreka [JOK

14 IT i 0
OFUITHE O THAPOIHIE comen https://m.edsoo.ru/00add9d4
bubmuorexa [JOK

15 0600 i 0

OOICHHC I CHCTCMATHIAUIA SHATHH https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1. «Pemenue bubmuorexa [JOK

16 1
9KCIICPUMEHTAIBHBIX 334 https://m.edsoo.ru/00addbfa
K 0ota Ne2

17 «f;J}IIZIIz:H(I))JII{;:Ifqaec(I);i ;CZ:)’ Tlfallw e1/151 0 Bubnuorexa LIOK

P s HHat. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUN B PACTBOPAX)»

18 OO01ast XapakTepUCTUKA raJIOr€HOB. 0 bubnnorexka [HJOK
XUMHUYECKHE CBOWMCTBA HA ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CoJisiHast KHCIIOTa,

XMMHUYECKHUE CBOMCTBA, MOJIyYEHHUE, bu6mmoreka [JOK

19 0.5
npuMmeneHue. JlaboparopHas padoTa. https://m.edsoo.ru/00ade104
"KauecTBeHHas peakiys Ha XJOPUA-HOH".

IT O6ota Ne 2
20 «ﬁzlfﬂzzfea:oljimo;; Kch(r)I:LIT er: CHHE 1 Bubmmorexa LIOK
. yi{ 1Y https://m.edsoo0.ru/00ade348
€€ CBOMCTB»
B

| oo, e o Emtox
pearti, s P A https://m.edsoo.ru/00ade488
M30BITKE
OO61as xapakTepucTHKa 3JeMeHTOB VIA- bubnnorexka [JOK

22 0
TPYIIIBI https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKAIINY CEPHI.

Haxoxnenwne cepol u €€ COGjII/IHeHI/If/'I B BuGmorexa LOK

23 npupojie. XMMHUYECKHE CBOIMCTBA CEpPHI. 0.5

JlaGopaTtopHnas pabora. "O3HaKOMJICHHE C
obpasmamu cepbl U €€ CoOeTMHeHUSIMU "

https://m.edsoo.ru/00ade64a
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CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U

bubmuoreka [JOK

24 XMUMHYECKUE CBOWCTBA 0 https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA, bubmumoreka [IOK

25 0.5
npumenenue. Jlaboparopuas padora https://m.edsoo.ru/00adea28
"KauecTBeHHas peakius Ha CyiIb(aT-HoH".

XVMUYECKUE PeaKlIuy, JIexKallrue B OCHOBE

26 IPOMBIIIJICHHOTO CIIOC00a MOTyYCHHUS 0 bubnnorexka [HJOK
CEpPHOI KHCIIOThI. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI

97 Briuncinenne MmaccoBoU 10U BBIXOJA 0 bu6mmoreka [IOK
IPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucThKa 3JeMeHTOB VA-

28 rpynnsl. A30T, pacipOCTpaHEHHE B 0 bubnuoreka [IOK
npupoze, GU3NIECKre U XUMUIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero Gpu3NYecKue 1 XUMHYECKUE

29 CBOWCTBA, ITOJIyYEHUE U IPUMEHEHUE. 05 bubnmnoreka [JOK
JlabopatopHas pabota "KadyecTBeHHas https://m.edsoo.ru/00adf004
peakius Ha HOH aMMOHUs".

IIpakTuyeckas padora Ne 3 mo TeMe
30 «ﬁonyqeﬁne al\fMI/IaKa W3Y4YCHHE €ro 1 bubmmorexa LIOK
3 ’ https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u 0 bubnnorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aliaMOHmI Butmorexa LOK

32 B Ka4eCTBE MUHEPAJIHHBIX YIOOpEHUH. 0

XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN

https://m.edso0.ru/00adf518
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Cpcabl COCAMHCHUSAMMU a30Ta

®dochop. Oxcua pochopa (V) u pochopnas
KHCTI0Ta, GUBNUYECKUE U XUMUICCKHEC

bubmuorexa [JOK

33 CBOJiCTBa, monyueHue. KauecTBeHHas 05 https://m.edsoo.ru/00adf68a
peakuus Ha dochar-uon".
Hcnons3oBanue ¢pocdaToB B KaUeCTBE
34 MUHEpaIbHBIX yﬂq())6p(£HHI7I. 3arpsi3HeHue 0 Bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
PUPOTHOH cpenbl pocharamu
35 Yraepon, paclipocTpaHEHHUE B IIPUPOJIE, 0 bubnnoreka [JOK
bu3nUecKre ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuipl yraeponaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE 0 bu6mmoreka [IOK
po0JIeMbl, CBA3aHHBIC C OKCHJIOM yIiiepo/ia https://m.edsoo.ru/00adfebe
(V).
VYronbHas KUCIOTa U €€ COJIH.
37 JlabopaTtopHas pabora. "KauecTBeHHas 0.5 bubmmoreia LIOK
https://m.edso0.ru/00ae006¢
peakius Ha KapOoHaT-uoH".
[TpakTiueckas pabota Ne 4 o reme
38 "I_II)OJ'IyquI/Ie erP;eKHCHOFO rasa. 1 bubmmoreia LIOK
https://m.edso0.ru/00ae027e
KauectBennast peakuus Ha KapOoOHaT-HOH"
[TepBoHauanbHbIe MOHATHS 00
39 OpIF‘)aHI/ILIeCKI/IX BEIIECTBAX KaK O 0 bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
Kpemuuii u ero coenunenus. JlabopatopHas
40 p211360Ta. "KaquTBeHHHa;I peakuus H: " 0.5 BuGmiorexa LIOK
\ https://m.edso00.ru/00ae080a
CUJIMKAT-UOH".
41 [Tpaktuueckas padora Ne 5. Pemenne 1 bubmuorexa [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME

https://m.edso0.ru/00ae0bf?2
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«BaxHeln1me HeMeTallJIbl U UX
COETMHEHU S

KonTtponsnast padora Ne3 o reme

42 «BaxHelme HeMeTaIbl i UX 0 bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUIOB. MeTayuueckas
CB)IS.I.) ¥ METaJTHYECKast KpI:ICTaJIJII/IIIGCKaﬂ Butmnorexa LOK
43 peméTka. @u3nUecKue CBOMCTBA METAJIOB. 0.5
https://m.edsoo.ru/00ae103e
JlaGopaTopHas pabota "O3HaKOMJICHHE C
o0pa3iamMu METaJuIOB U CIUIABOB, UX
bu3MYecKuMHU CBOMCTBaMH"
XUMHYECKUE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYECKHUH Psijl HAallpsHKEHUN 0 Brbmiorexa LIOK
https://m.edso0.ru/00ae1156
METaJIJIOB
O6111e cnocoObl MOTYyYEHHsI METaJIOB.
45 CnnaBel. Beruncnenus no ypaBHEHUAM 0 bubnuoreka [IOK
XMUMHYECKUX PEaKIIui, eCIId OJINH U3 https://m.edso0.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH
bubmuorexa [JOK
40 HonsTie o Koppo3Hi MeTanIOR 0 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 Ienonmsie MeTans! 0 https://m.edsoo.ru/00ae14b2
OKCHJTBI ¥ THIPOKCHIBI HATPHS M KaJTHS.
48 JlaGopaTtopHnas pabora "Habmronenue u 05 bubnuorexa [JOK
OITMCAHUE MPOIIECCOB OKPAITMBAHUS https://m.edsoo.ru/00ae14b2
MJIAMEHU MOHAMH HATpHs, Kamus'.
49 [[{enouHO3eMeNnbHbBIE METAIUIBI — KAJTbLUN U 0 bubnmoreka [JOK
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Mar"aum

https://m.edso0.ru/00ae15e8

Baxxueiinue coefTMHEHUS KAJIbIIUS.

bubnmoreka [JOK
50 JlaboparopHas paboTa "K"a‘-ICCTBeHH?}I 0.5 https://m.e dsﬁ).ru 100ae1568
peakuus Ha MOH KaubIus" U MarHus'.
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 0
. . bubmuorexa [JOK
52 KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUs 0 httos://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 ")IlZéCTKOCTI) Bofnﬂ 1A METOJBI €6 1 bubmorexa [IOK
., https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
. bu6mmoreka [JOK
>4 AJioMHHHiH 0 https://m.edsoo.ru/00aelc64
AMpoTepHbIe cBOMCTBA OKCHIA U
55 ruapokcuaa. JlaboparopHas pabora 0.5 bubnnorexka [JOK
"UccnenoBanue aM()OTEPHBIX CBOMCTB https://m.edsoo.ru/00aelc64
TUAPOKCHUIA aTFOMUHUSA" .
bu6mmoreka [IOK
%6 Keneso 0 https://m.edso0.ru/00ae1d86
Oxcunel, TuApoKCcHabI U conu xenesa (I1) u
xenesa (I11). JTaboparopnas pabota bubnuorexa [JOK
57 0.5
"KauecTBeHHast peakilysi Ha HOHBI XKeje3a https://m.edsoo.ru/00ae35e6
(IT) m (I1I).
58 O06o0meHre U cucTeMaTr3aus 3HaHUH 0
[Tpaktuueckas padora Ne 7. Pemenne
59 BKIz)HepI/IMeHTaJIiHBIX 3a7a4 1o TeMe 1 Bubmiorexa LIOK
. https://m.edso0.ru/00ae3de8
«BakHerme MeTalIbl B MX COCAMHCHUS)
60 Brrunciienns no ypaBHEHHUSIM XUMAYECKUX 0 bubmuorexa [JOK

peakIuii, ecliv OJMH U3 PEarcHTOB JaH B

https://m.edso0.ru/00ae1750



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
https://m.edsoo.ru/00ae1750

U30BITKE WITU COJCPIKUT MPUMECH.
Brruncnenus MaccoBoii 10y BbIXOAA
MPOJYKTa PeaKuu

61 O0o001IeHre ¥ cucTeMaTu3alys 3HaHu| 1 0 https://m.edsoo.ru/00adbac6
62 KOHTpOJEI’Haﬂ pabota Ned o Teme 1 0 https://m.edsoo.ru/00adbac6
«Baxknelme MeTamibl U UX COSIUHEHUS
63 BemectBa 1 Mateprainsl B IOBCEIHEBHOM 1 0 bubnnorexka [HJOK
JKM3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE OKpY Katolen 1 0 bubnnorexa [HOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xuMuu B pelieHU 3KOJIOTHYECKUX 1 0 bubnnoreka [JOK
podseM https://m.edso0o.ru/00ae4270
66 Wrorosas koHTposibHasA paboTa 1 0 bubnnorexka [JOK
(MTPOMEXKYTOYHAS ATTETCAIIHS) https://m.edsoo.ru/00ae0d0a
67 PesepsHblil ypok. O600111€HNE U 1 0 bubnnoreka [JOK
cUCTEeMaTH3aIus 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IEHNE U 1 0 bubnuoreka [IOK
CHCTEMATU3aLMs 3HAHUHI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe obmiecTBo «M31arenbeTBo
«IIpocsemeHue»
* Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6mecTBo «3nareascTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Metoauueckoe nocobue. Xumusi. 8-9 kiaccel 6a30BbIii ypoBeHb (2022 1.)

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ff0d210c






