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IHHOACHUTEJIbBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHOW IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @T'OC OO0, a takke Ha OCHOBe (eaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHMsl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM Ja€T TpPEACTAaBICHHE O IIEeNsAX, OOIIeH cTparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOy4arOIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
o0s3aTenbHOE NMPEIMETHOE COJepXkKaHue, MPeIyCMaTpUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHBIE
Y KaUYeCTBEHHBIE XapaKTEPUCTHKH COJCPIKAHUS, PEKOMEH/TyEMYIO TIOCIIeI0OBATEILHOCTD H3yYEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTWKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMINXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA JJIS peaTH3aiiu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTelIbHON MpPOTrpaMMBI Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITHHOCTH
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHHUS.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIpe/ICTaBICHU 0 MaTepualbHOM €AMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpMUPYEMbIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLIMUHU BEIIECTB B MPUPOJIE, O MYTAX
peuieHus TH00aNbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHbEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealn3alli BO3MOXXHOCTEN JJIsl caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o011eil 1 QyHKIIMOHABHOM rPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronimxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaNbHOM e TENbHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIs1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOILIEHUSI K €CTeCTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaronuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHMHH 00ECHeuMBarOTCsS CHEIU(PUKON colep:KaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISAETCS MeJarornuecky aJjanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XHUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHI OpPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKoW peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO MHPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHMNA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— [lepuoanueckoro 3akona /[[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX MU
OCMBICJTICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHS K IPYrOMY, BBITIOTHSIS
¢byHKIMU 00BSICHEHUS ¥ IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJyUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIHOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHHS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHpa B JIOTHMKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumuu
MIPOUCXOTUT C IPUBJICYCHUEM 3HAHUH M3 paHee N3yUCHHBIX y4eOHBIX peaAMeTOB: «OKpyXKaromui
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XMMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUIM OCHOB XMMUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
¢bopMHUpOBaHMM ¥ Pa3BUTUU I[O3HABATEIbHBIX YMEHUH M UX NPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUEHHE
MPUOOPENH TaKKe 1IN, KakK:

— (popmMHpOBaHUE MHTEIUIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPHUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENbHOCTH, HAy4YHbIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYAIOMIMMUCS OIbITa
pazHooOpa3HON /AeATeIbHOCTH, MO3HAHUS M CAMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHCIIe YMEHHUIM 0OBSACHSATH U OLIECHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3YsI 3HAHUS U OTIbIT,
MOJIyUYE€HHBIE MPU M3YyYCHUH XUMUH, MPUMEHSATh UX IPU PEIICHUHU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOU IESATENBHOCTH;

— (GopmupoBaHue y 00y4aromuXCcsi FTyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUSI LIEHHOCTH
XMUMHYECKUX 3HAHUM AJ BBIPAOOTKHU SKOJOTHYECKH I€IeCO00pa3HOro MoBeACHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKMX IEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HalIPaBJIEHHOCTH JAajbHEUIIero 00ydeHus..

OO11ee yncI0 4acoB, OTBEIEHHBIX AJIS M3yYE€HUSI XUMUHU Ha YPOBHE OCHOBHOTO 00ILIET0O
oOpa3oBaHus, cOCTaBIsIeT B 8 Kiacce — 68 yacoB (2 yaca B HEJIENIO)

Coaep:xkanue yueOHOro npeamera Xumus. (2 u 6 Hedenio,; ce2o 684)

BBenenue (5 u)

XuMUsT — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAIICHUSX.

[ToHsiTHE 0 XUMUYECKOM AJIEMEHTE U (OpPMax €ro CyIIeCTBOBaHUS: CBOOOTHBIX aTOMax,
MIPOCTHIX U CJIOXKHBIX BEIIECTBAX.

[TpeBpaienus Beriect. OTIMYME XUMHUYECKUX PeaKIMid OT GU3HUYECKHUX siBIIeHHA. PoJib



XMMHWH B KU3HH 4YelioBeka. XemModuus u xemopoous.

Kpartkue cBenenus U3 UCTOPUU BOSHUKHOBEHMSI M pa3BUTHs xumuu. [lepuona anxumuu.
[Tonsitne o ¢unocopckom kamue. Xumus B XVI B. PasButue xumuum Ha Pycu. Poib
OTEUECTBEHHBIX YUEHBIX B CTAHOBJIICHUU XUMUYECKOW Hayku — paboTsl M. B. JlomoHOCOBa, A.
M. bytieposa, /1. 1. Menneneesa.

XuMHUYecKasi CHMBOJIUKA. 3HAKA XUMHUUECKHUX SJIEMEHTOB M TPOUCXOKICHUE NX HA3BAHUI.
Xumuaeckue Gopmynsl. Maaekcs! u ko3 dunuenTsr. OTHOCUTEIBHBIC ATOMHAS H MOJICKYJIIpHAs
Macchl. Pacuer MaccoBo# 01 XUMUYECKOTO JI€MEeHTa 1Mo (popMysie BemecTsa.

[Tepuonnueckas cucrema xumuuyeckux snemeHtoB . M. MenneneeBa, ee cTpykTypa:
Majble W OOJBIIME MEPHOJBI, TPYIIBEI U MOArpymIbl (TIaBHas W nobouHas). [lepuoamueckas
CUCTEMa KaK CIPaBOYHOE NI0cOOUeE IS MOTyYEHUS! CBEACHUN 0 XUMUYECKHX dJIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxxaeHre oTHOCUTENBHOM MOJIEKYISPHON Macchl BEIIECTBA 110
ero XuMmuueckoi opmyie. 2. Beruncienne MaccoBOM JOJIM XUMUYECKOTO 3JIEMEHTa B BELIECTBE
o ero opmyie.

IpakTuueckass padora Nel. [lpasuna mexnuku 6ezonacnocmu npu pabome 8 XUMUUECKOM
kabuneme. Ilpuemvt obpawenus c 1aO6OPaAMoOpHbIM 000PYOOBAHUEM U HACPEBAMENbHbIMU
npubopamu. Mucmpykmasice no mexnuke 6e30nacHocmu .

TEMA 1

ATOMBI XMMHUYECKHX 3JIEMEHTOB (9 u)

AToMBI Kak (opma CYIIECTBOBAHMSI XUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEJCHHS O
CTpOoeHHH aToOMOB. JlokaszaTtenbcTBa CIOXKHOCTH CTpoeHust atomoB. OmbiTel Pesepdopra.
[1nanerapHast MOJENIb CTPOEHUS aTOMa.

CocraB aTOMHBIX s€p: NPOTOHBI M HEUTpPOHBl. OTHOCHUTENBHAs ATOMHAs Macca.
B3anMOCBs3b MOHATHI «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASL aTOMHAsI Maccay.

W3menenune umncia MPOTOHOB B fAApe aromMa — OOpa30BaHUE HOBBIX XMMHUYECKUX
3JIEMEHTOB.

N3menenue vnciia HEUTPOHOB B sAZpe aromMa — oOpazoBaHue n30TONMoB. COBpEeMEHHOE
OIpENIETICHUE MOHATUS «XUMHUYECKUH 3eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO JIEMEHTA.

OnexTponbl. CTpoeHHe JEKTPOHHBIX 000J0YEK aTOMOB XUMHUYECKHUX 371eMeHTOB Ne 1 —
20 nepuoauyeckoit cucremsl J[. 1. MenneneeBa. [loHsaTre o 3aBepIIEeHHOM M HE3aBEPLUICHHOM
AIIEKTPOHHOM CJI0€ (3HEPreTUYECKOM YPOBHE).

[Iepuoanueckas cucrema xumudeckux nemMeHToB /. 1. MenzaeneeBa u ctpoeHue aToMoB:
(buznyecKuit CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMepa IPYIIbI, HOMEpa Mepuoa.

N3meHeHne yncia 3JIeKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
JJIeMEeHTa — 00pa30BaHUE MOJOXKUTENBHBIX U OTPULIATENBHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMU METAJUIOB M HeMeTauloB. [IpuynHbl U3MEHEHHS] METANINYECKUX U HEMETANINYECKUX
CBOWCTB B MEPUOJAX U TpyMIax.

O6pazoBanue OuHapHbIx coequHeHui. [lonsaTue 06 noHHOI cBs3U. CxeMbl 00pa3oBaHuUs
MOHHOU CBSI3H.

BzaumopeiicTBue aTOMOB XUMHUYECKHX JJIEMEHTOB-HEMETAJIOB MEXAy col0oil —
oOpa3oBaHHE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajeHTHas HEMoIsIpHas XUMUYecKast
CBSI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBIL.

BzaumoneiicTBue aTOMOB XUMHUYECKHX JJIEMEHTOB-HEMETAIJIOB MeEXAy colboil —
oOpa3oBaHue OWHAPHBIX COCIWHEHUN HEMETaJUIOB. JJEKTPOOTpUIATeNbHOCTh. [loHsATHE O
KOBAJICHTHOM IIOJIIPHOM CBSI3U.

BzaumoneiicTBue aTOMOB XMMHUYECKHX DJJIEMEHTOB-METAJUIOB MEXAy coboil —
00pa3oBaHUE METAJUIMYECKUX KPUCTAILIOB. [IoHATHE O METATITMUECKOH CBS3H.

JdemoncTpanuu. Mojenu aToMOB XMMHMUYECKHX 3i1eMeHTOB. Ilepuonnueckas cucrema
XUMHU4YEeCKUX 35eMeHToB . 1. MeHaeneena.

TEMA 2
IIpocTthie BemecTBa (7 u)



[TonoxeHne MeTaIOB U HEMETAJUIOB B MEPUOAMUECKON CUCTEME XUMUYECKUX FJIEMEHTOB
. . MenaeneeBa. Baxxunerinme npocTbie BEIECTBA — METAJIIBL: KEJI€30, AIFOMUHUM, KAJIbIUH,
MarHui, HaTpuH, kanuil. O0mue pusnyeckre cBOMCTBAa METAJIIOB.

Bakneiimie mpocThie BEmeCTBA — HEMETAJIbl, 00pa30BaHHBIC aTOMaMHU KHCIOPOJA,
BOJIOpPOJIa, a30Ta, cephl, docdopa, yriepona. CriocoOHOCTh aTOMOB XUMHUYECKHX IJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX IMPOCTHIX BEIIECTB — aUIOTPONHS. AJUIOTPOTHBIE MOIUDUKAINN
Kkucinopoaa, pochopa u osloBa. MeTauTMUECKHUE M HEMETAJUTMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJIHI.

[Tocrosinnas ABoranpo. KonudectBo BemectBa. Momb. MossipHass macca. MomsipHbIi
00BeM ra3000pa3HBIX BemlecTB. KpaTHbIE €IUHUIBI KOJMYECTBA BEIIECTBA — MIULIUMOJbL U
KWJIOMOJIb, MWUIMMOJISIPHAsT W KWJIOMOJISIPHAsT MacChl BEIIECTBA, MWUIUMOJIAPHBIA U
KUJIOMOJISIPHBIN 00bEeMBI Ia3000pa3HbIX BEIIECTB.

Pacuersl ¢ ucCHONB30BaHMEM MOHATHUN «KOJUYECTBO BEIECTBA», «MOJISIpHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B», «UHCIIO ABOTAAPOY.

Pacuernble 3agaun.

1. Beruncnenrue MOJISIPHON MacChl BEMIECTB TT0O XUMUYECKUM (hOpMYyJIaM.

2. PacyeTsl ¢ MCTOIB30BAaHUEM TOHSITUI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAST Maccay,
«MOJIIPHBIN 00BEM Ta30B », « UUCITO0 ABOTAZIPO ».

Jdemoncrpauuu. O06pasnsr MeramwioB. [lomydenune o3ona. Ob6pasmbl O6€I0TO M CEporo
0JI0Ba, 6enoro u kpacHoro gocdopa. HekoTopsie MeTamuibpl 1 HEMETAUTbl KOJIMY€CTBOM BEIIECTBA
1 Monb. Mozienb MOJISIpHOTO 00beMa ra3000pa3HbIX BELIECTB.

TEMA 3

CoeguHeHUs1 XUMHYECKHX 3JIEMEHTOB (15 u)

Crenenp oxucnenus. OnpenesieHHe CTENEHU OKUCIEHUS 3JEMEHTOB IO XUMHUYECKOUN
dbopmyne coeauHeHusi. CocraBieHne ¢GopMyll OMHAPHBIX COCIWHEHHM, OOmMHUN Crmocod uX
Ha3bIBaHUA. BuUHapHbIE cOoeNMHEHUs: OKCUAbI, XJIOpuibl, cyiabduabsl u np. CocraBieHHe HX
¢dbopmyi. [IpencraBurenu OKCUIOB: BOJA, YITIEKUCIBIN ra3 U HerauieHas u3Bectb. [IpencraBurenu
JETYYHX BOJAOPOTHBIX COSIUHEHHUI: XJIOPOBOIOPOA U aMMHUAK.

OcHoBaHMs, UX COCTAaB M Ha3BaHW. PacTBOPHMMOCTb OCHOBaHMM B Boje. Tabmuia
PacTBOPUMOCTH THAPOKCHUIIOB U coJied B Bojie. [IpencraBurenu mienoden: THIPOKCU Bl HATPUS,
Kamusi v Kanpius. [loHsATHE O KauecTBEeHHBIX peakuusix. Muaukaropsl. M3menenue oxpacku
MHMKATOPOB B IIEJIOYHON Cpefe.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukamus kucnot. [IpeacraBurennt KUCIOT:
cepHas, CoJisiHas U a30THas. M3MeHeHue okpacku HHAUKATOPOB B KHCIOTHOM cpejie.

Conu xak Mpou3BOJIHBIE KHCIOT U OCHOBaHUM. VX coctaB u Ha3BaHus. PacTBopuMoOCTb
coneit B Bojzie. [IpencraBurenu comneil: xinopua HaTpus, KapooHaT u pocdaT Kanbius.

Amop@dHbIe U KpUCTANINYECKUE BEIIECTBA.

MexmonekyasipHble B3aUMOJCHCTBHS. THUIBI KPUCTAJUIMUECKUX PEIIETOK: HOHHAs,
aTOMHas, MOJIEKYJSIpHAas M MeTaJJIM4ecKas. 3aBUCHMOCTb CBOWMCTB BEIIECTB OT THUIIOB
KPUCTAITMYECKUX PEHIETOK.

BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
JUTSL BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS.

Uucrteie BemiecTBa M cMecH. lIpumepbl KUAKHX, TBEPABIX M Ta3000pa3HBIX cMecei.
CpoiicTBa 4MCTHIX BemiecTB U cMeceil. Mx cocraB. MaccoBass u 00beMHast JOMU KOMIIOHEHTa
cMecu. PacueTsl, cBsI3aHHBIE C UCTIOJIb30BaHUEM TOHATHS «JIOJIS».

Pacuernble 3amaum. 1. Pacuer MaccoBoii M OObEMHON J0Jieli KOMIIOHEHTOB CMECH
BellecTB. 2. BpluncieHne MaccoBOM J0OJM BELIECTBA B PacTBOpPE IO HU3BECTHOM Macce
pPacTBOPEHHOT0 BEIECTBA M Macce pacTBOpuTens. 3. BrlunmcieHue Maccbl pacTBOPSIEMOTO
BEII[ECTBA M PACTBOPHUTEIS, HEOOXOAUMBIX JIJIsl IPUTOTOBJICHHSI OTIPEICIEHHOM MacChl pacTBOpa ¢
M3BECTHOM MacCOBOM J10J1€i1 paCTBOPEHHOTO BEIIECTBA.

Jemoncrpanun. OOpa3isl OKCHUIOB, KHUCJIOT, OCHOBaHWA W coleil. Mojaenu
KPUCTANIMYECKUX PEIIeTOK XJOpuAa HaTpus, anMasa, okcuiaa yriepona (1V). B3peiB cmecu



BOJIOpoJia ¢ Bo3ayxoM. CriocoObl paziencHus cMecei. J{uCTUisIus BOIbI.

[MpakTuueckas padorta No2. [IpurotoBieHue pacTBopa caxapa U OINPEACICHHE MaCcCOBOM
JIOJIK €ro B pacTBope. MHCTpYyKTax 1o TeXHUKE 0€30MacHOCTH
TEMA 4

HN3meHnenus, npoucxoasiiue ¢ Bemecrsamu (/3u)

[TonsiTHE SBNEHUN KaK U3MEHEHUM, MPOUCXOJAIIMX C BEIIECTBAMU. SIBIICHUS, CBSI3aHHBIE
C U3MEHEHUEM KPHUCTAJUIMUYECKOTO0 CTPOEHHUS BEIEeCTBA MPU IOCTOSIHHOM €ro COCTaBe,
¢usnueckue sBieHus. Du3nveckwe SBICHUS B XUMUW: JUCTHJULIINS, KPUCTAJLIU3AIINA,
BBITIAPUBAHKE U BO3TOHKA BEIIECTB, IICHTPU(PYTUPOBAHUE.

SIBneHus, CBsI3aHHBIE C W3MEHEHHWEM COCTaBa BEIECTBA, — XUMHUYECKUE PEaAKIIUH.
[Ipu3Haku u ycaoBUs MPOTEKAHUS XUMUYECKUX peakiuil. [lonsTre 00 9K30- U S9HIOTEPMUIECKUX
peakuusax. Peakuny ropeHns Kak 4aCTHBIM CIIy4ai 9K30TEPMHYECKUX PEAKIUH, IPOTEKAOIINX C
BBIJICJICHUEM CBETA.

3aKOH COXpaHEHHUsS MacChl BEHIECTB. XUMHUYECKHE ypaBHEHHUs. 3HAUCHHE WHJIEKCOB U
ko3¢ ¢unmenToB. CocraBieHNe YPaBHEHUN XUMHUYECKUX PEAKIUIL.

Pacuersl mo xuMuYecKkuM ypaBHEHHSM. PelieHue 3ajad Ha HAXOXKICHHE KOJMYECTBA
BEILIECTBA, MAaCChl JIM 00BhEMA MPOIYKTA PEAKIIMK IO KOJIMYECTBY BEIIECTBA, MAacCe UM 00BEMY
WCXOJIHOTO BEIIeCTBA. PacueTrl ¢ MCMOIb30BaHUEM MOHATHSI «I0JIsD», KOTJa UCXOTHOE BEIIECTBO
JTAHO B BHUJIE pAacTBOpPa € 3aJ]aHHOM MACCOBOM JI0JIE€H PACTBOPEHHOTO BEIIECTBA WJIM COIEPKHUT
ONIPEAEIICHHYIO JIOJIIO MPUMECEH.

Peaknun pasznoxenns. [loHATHE O CKOPOCTM XUMHYECKHX peakiui. Karammzatopsl.
DepMEHTHI.

Peakmun coequnenus. Karanmutuyeckne W HekaTaluThueckue peakmuu. OOpaTtumpie U
HEOOpaTUMBIE PEAKITUN.

Peakuuu 3amenieHus. ONEKTPOXMMHUYECKMH  psifi HANOPSOKEHWM  METalioB, €ro
WCIIOJIb30BAHUE JUIS1 IPOrHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEAKIIMM MEXK Ty METAJIIaMU U
pacTBOpaMu KHCIJIOT. Peakiiuu BBITECHEHUS OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEW IPYrUMU
MeTaJUIaMH.

Peakiun oObmena. Peaknmu HelTpanmusamuu. Y CIOBUS NMPOTEKAHUs peakluii oOMeHa B
pacTBopax 10 KOHIIA.

Tunel XxUMHUECKUX peakuuid (IO MPHU3HAKY «UHUCIO M COCTaB HMCXOJHBIX BEUIECTB U
MIPOJIyKTOB PEaKIMi») Ha MPUMEpPE CBOIMCTB BOJbL. Peakius pas3nokeHus — DJIEKTPOIU3 BOJBI.
Peaknuu coenquHenns — B3auMOIEUCTBUE BOJIBI C OKCUAMU METAJUIOB U HeMeTauioB. [lonsaTue
«TUOpOKCUABD». Peakuuu 3aMeleHuss — B3aUMOJICMCTBHE BOJbI C ILIEJOYHBIMU U
IIeJIOYHO3EMEIbHBIMU  MeTa/ulaMu. Peaknuu oOMeHa (Ha mnpumepe ruapoiusza cyiabhuiaa
ATFOMUHHUS ¥ KapOu1a KajbIns).

PacuerHbIe 3a1a4n.

1. BblunciieHHE MO0 XMMHUYECKUM YPABHEHHUSM MacChl WJIM KOJMYECTBA BEILECTBA IO
M3BECTHOM MAacce MJIM KOJIMYECTBY BEIIECTBA OJTHOTO M3 BCTYIMAIOMIMX B PEAKIUIO BEIIECTB WU
MPOAYKTOB PEAKIIMH.

2. Bpruucienue macchl (KOJMYECTBAa BEIIECTBA, O00beMa) MPOJYKTa PEaKLUU, eCIH
M3BECTHA Macca UCXOJIHOTO BEIIECTBA, COACPIKALIErO ONPEIEICHHYIO 00 IPUMECEH.

3. Boluucnenue Macchl (KOJMUYECTBA BEUIECTBA, 00beMa) MPOIYKTa PEaKIUH, €CId
M3BECTHA Macca pacTBOPA U MACCOBAs JI0JIsI pACTBOPEHHOTO BELIECTBA.

Jemouncrpanuun. [Tpumeps! Gusndeckux sBICHUI: a) maBiaeHue napadurHa; 6) BO3roHKa
noJa Wiu OEH30MHOM KHCIOTHI; B) paCTBOPEHUE TIEpMaHTaHaTa Kanus; T) AUPPy3ust TyITUCTHIX
BEIIIECTB C TOpSAIICH JamMmouykyd HakanuBaHus. [IpuMepbl XUMUYECKHX SBJICHHI: a) TOpeHue
MarHus, hocdopa; 0) B3aUMOIEHCTBUE COJISTHOM KHCIOTHI ¢ MPaMOPOM HITH MEJIOM; B) TIOJTY4YEeHUE
ruapokcuaa wmeau  (ll); T) pacTBopeHHME TONYYEHHOTO THUAPOKCHIA B KHCIOTax; [)
B3aumo/ieiicTBue okcuma menu (ll) ¢ cepHOll KHCIOTOW TpU HArpeBaHUU; €) pPa3JIOKEHUE
MepMaHraHaTa KaJllus; ) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METAIJIaMH; 3) Pa3JIOKEHUE
MEePOKCU/IAa BOAOPO/IA; ) JIEKTPOIIU3 BOJBI.



[Ipaktuyeckas padorta Ne3. [Ipu3Haku XUMHUYECKHX peakuuid. MHCTpyKTaxk Mo TEXHHKE
0€30MMacHOCTH
TEMA §

IIpakTnkym Ne 1

IIpocreiimme onepanynu ¢ BemecTsoM (3 u)

1. IlpaBuna TexHWKH OE30MACHOCTH HpU pabOTe B XHUMHYECKOM KaOuHete. [Ipmembl
oOparieHus ¢ JIabopaTOpHBIM 000PYIOBAHUEM M HarpeBaTEeILHBIMU TPHOOPAMHU.

2. HaOmiomenusi 3a W3MEHEHHSMH, TPOUCXOJALIMMH C TOpAIICH CBEYOH, W UX
onucanue.(QoMauHull SKCnepuMeHn)

3. AHanu3 OYBbBI ¥ BOJBL.(QOMAUHULL SKCNEPUMEHNT)

4. TIpu3Hakyu XUMUYECKUX PEAKITUH.

5. IlpuroToBiieHHE pacTBOpPA caxapa U ONPEICICHHE MACCOBOM JIOJIU €r0 B paCTBOPE.
TEMA 6

PacrBopenue. PacTBopbl. CBOMCTBA pACTBOPOB JIEKTPOJIUTOB (19 u)

PactBopenne kak  (Qusnko-xumuueckuit mnpouecc. Ilonstme o ruapatax U
Kkpuctauioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJIETh 3aBUCHUMOCTHU
pPacTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMIeparypsl. HackllieHHble, HEHACBIIEHHBIE W
MIEPECHIIICHHBIC PACTBOPHI. 3HAYEHNE PACTBOPOB ISl IIPUPOJIBI M CEIBCKOTO XO3SHCTRA.

[Tonsatne 00 H>IEKTPOTUTHUECKOW TUCCOIHAITUU. OJIEKTPOJIUTHI W HEIJICKTPOJIUTHI.
MexaHu3M JUCCONMAIIMK DJIEKTPOJIUTOB C PA3IMYHBIM THIIOM XUMHUYECKOW cBsi3u. CTemneHb
ANEKTPOJIUTUYECKON Jucconraniui. CUIbHBIE U CTIa0bIe AIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPHH ICKTPOJTUTHIECKON auccormaniu. MoHHbIE ypaBHEHUS
peaknuii. YCIOBHS MPOTEKAHMUsI PEaKIMK OOMEHa MEXIy JJIEKTPOJUTAMHU JI0 KOHIIA B CBETE
VOHHBIX MPEACTABICHUMN.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukarus. J(uccomumaius KUCIOT M UX CBOWCTBA B CBETE TEOPUU
ANEKTPOJUTHYECKON aucconuanuu. MOoJIeKyIsipHbIE M WOHHBIE YPABHEHUS PEAKLIM KHCIIOT.
B3anmopeiicTBue KHUCIOT C MeTaulaMU. DJIEKTPOXHUMUYECKUN pAl HANpsHKEHUA METasuioB.
B3aunMonelicTBie KUCIOT ¢ OKCHAAMU METAUIOB. B3auMonelcTBUE KUCIOT ¢ OCHOBAHUSIMUA —
peakuusi HeWTpanuzauuu. B3aumoneilcTBue Kuciaor ¢ coismu. Mcnonb3oBaHue TaOIUIIbI
PacTBOPUMOCTH ISl XapPAKTEPUCTUKN XUMUUECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccupukanus. Jucconuanyss OCHOBaHUN U UX CBOMCTBA B CBETE TEOPHUHU
ANEKTPOJUTUYECKON Auccolranuy. B3auMoaeicTBue OCHOBaHMM € KHUCIOTaMH, KUCIOTHBIMU
OKcHAaMH U coisiMu. Mcmonb3oBaHue TaONMIBI PACTBOPUMOCTH Ui XapaKTEPUCTHKHU
XUMHUYECKUX CBOMCTB OCHOBaHUM. Pa3iioskeHne HepacTBOPUMBIX OCHOBAHUI IIPU HArPEBAHUMU.

Conu, ux Kimaccu(pUKaus U IUCCOLMALNS Pa3INUHbIX THIOB coJieil. CBOMCTBa coyell B
CBETE TEOPHUU JIEKTPOJIUTHUECKON AUccolMay. B3aumoaeiictBue coneil ¢ MeTaiaMu, yCIOBUS
MPOTEKAaHUs ATUX peakuuid. B3aumonelcTBue coseil ¢ KUCIOTaMHu, OCHOBAaHUSMU U COJISIMU.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKUX CBOMCTB COJICH.

O60061menue cBeeHun 006 OKCUaax, UX Kiaccu(PuKauy 1 XUMUYECKUX CBONCTBAX.

['eneTnueckue pspl METAaIOB M HEMETaUIOB. ['eHeTuyeckas CBA3b MEXKy Kiaccamu
HEOPraHMYECKUX BEIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTENb W BOCCTAHOBUTEIIb,
OKHCJIEHUE U BOCCTAaHOBJICHHE.

Peakunu moHHOTO 0OOMEHA U OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBlieHue
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI METOJOM AJIEKTPOHHOTO OalaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAUIOB M HEMETAJJIOB, KUCJIOT U COJIE B CBETe
MIPEJICTaBICHUI 00 OKUCIUTENFHO-BOCCTAHOBUTEIHHBIX MPOIIECCAX.

JdemoncTpanuu. VcnbiTaHue BEHIECTB M MX PACTBOPOB HA BIEKTPOMNPOBOJIHOCTH.
JIBU>KEHHE OKpalleHHBbIX HMOHOB B AJIEKTPUYECKOM IM0J€. 3aBUCHUMOCTb 3JIEKTPONPOBOJAHOCTH
YKCYCHOW KHCJIOTBI OT KOHLIEHTpauuu. B3auMoJeicTBHE LMHKA C CEpOM, COJSHOM KHUCIOTOM,
xnopugom menu (11). l'operne maraus. BzaumoielicTBrE XJIOPHOM U CEPOBOIOPOTHOMN BOJIBI.



[Ipaktudeckass pabota Ne4. PemieHue SKCIEpUMEHTAIbHBIX 3amad. MHCTpyKTax Mo
TEXHHUKE 0€30I1aCHOCTH
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJbTATBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIMTATEIILHOHN JCSITEITLHOCTH B
COOTBETCTBUU C  TPAJAWIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHSATHBIMA B OOIIECTBE MpaBUJIAMH U HOPMaMH IOBEIACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS M COMATTU3AINHN O0yIarOIIIXCSI.

JIMIHOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TO3WUTHBHBIX IICHHOCTHBIX OPHEHTAIlMH M PACIIUPECHHE OIBITA JISATSIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJIUIO, TIOHWMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON WH(POpPMAIUEH O TEPEIOBBIX JOCTHIKEHUSIX W OTKPBITHIX
MHPOBOW M OTEUECTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSAX 00 YCTpOHCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJICTABJICHUSI O CONHUAIBHBIX HOPMAax W IPaBWJIaX MEXKJIMYHOCTHBIX OTHOINCHUH B
KOJUJIEKTHUBE, KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B 00IIIECTBEHHO MTOJIE3HOM,
y4eOHO-HCCIIeIOBATCIIBCKOM, TBOPYECKOH M JAPYrUX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHON JEATCIILHOCTH IPH BBIMIOJTHCHUH YUeOHBIX, ITO3HABATEILHBIX 3a7ad,
BBITIOJTHCHUM XUMHYECKHX JKCIICPUMEHTOB, CO3JaHWM YYCOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHUIO ¥ B3aWMOTIOMOIIM B IPOIECCe 3TOH y4eOHOH AESITeTbHOCTH, TOTOBHOCTH
OIICHUBAThH CBOE IMOBEACHHUE M TIOCTYITKH CBOMX TOBAPHIIICH C TO3UITUH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIICICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHMA '

MHPOBO33PCHUYCCKHUE  TPEJICTABICHHS O  BEIIECTBE W XMUMHYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIIAIONIAE OCHOBY IS
MOHUMAaHMS CYITHOCTH HAyYHOW KapTHHBI MHpPA, ITPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS IIPUPOJIbI, B3aUMOCBSI3SX YSIIOBEKA C MPUPOTHOM CPEIOi, O POJIM XUMHUHU B TIO3HAHUU
3THX 3aKOHOMEPHOCTEHH;

MO3HABATEJIbHbIC MOTHBBI, HAIPABJICHHBIC Ha IIOJIydCHHE HOBBIX 3HAaHUH MO XHMUH,
HEOOXOIUMBIC 11 OOBSICHEHHs HAONIOJaeMbIX TPOICCCOB M SABJICHHUH, II03HABATCIIBHOM,
MH(POPMAIIMOHHOM ¥ YATATEIBCKOW KYJIbTYPbhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHOM pabOTHI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, AOCTYIMHBIMH TEXHHUECKUMH CpPEICTBAMU
HH()OPMALMOHHBIX TEXHOJIOTHH;

UHTEpEC K OOYYCHHIO W TO3HAHUIO, JIFO0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIbCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B JajbHEHIIEM;

4) popMuPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE IIEeHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KW3HU, OCO3HAHWE TMOCIEJACTBUI M HENPHUITHE BPEAHBIX MPHUBBIYCK
(ynoTpebnieHuss anKoroiisi, HApPKOTUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS MPaBUII
0€30MacHOCTH NP OOpaIIeHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

5) TpyA0BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTHIECKOMY HU3YUeHUIO MPOodEeCcCHil U TpyAa pa3lIudHOrO poja, YBaXKCHHE K
TPYAY U pe3yibTaTtaM TPyI0BOH AeATEeIHLHOCTH, B TOM YHCIIe Ha OCHOBE MPUMEHEHUS MTPEeIMETHBIX
3HAHMA TI0O XHWMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAIBHOW TPAEKTOPUU TPOJIOJLKEHUS



o0Opa3oBaHusi ¢ Y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, yCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
0CO3HAHME IIEHHOCTH COOIOICHHSI TIPaBUiI 0€30TIACHOTO TIOBEICHUS MPH paboTe C BEIIECTBAMH,
a TAaK)KE B CUTYalMsIX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOICH;

CIIOCOOHOCTH MTPUMEHSATH 3HAHMUSL, TIOJTy4aeMble TIPH N3YYCHUH XUMUH, 7Sl peIIeHHs 3a1a4,
CBSI3AHHBIX C OKPYKAIOWEW NPUPOJHOW CpENOW, JJIA TOBBIMIEHUS YPOBHS 3KOJOTMYECKOMN
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBILIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OpMUPOBATH MIPEICTABICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHHUIO M OCYHIECTBICHUIO YU€OHOU NESTENbHOCTH.

IHo3naBaTebHBIE YHHMBEpPCAJbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble 1ornyeckue geicTBus:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPM OCBOCHUW 3HAHUMU:
PacKpbIBaTh CMbBICII XUMHUECKUX MMOHATUHN (BBIIEIATh UX XapaKTepHbIE IPU3HAKH, yCTAaHABINUBATb
B3aMMOCBSI3b C JPYTMMHU IOHSTUSIMM), UCIOJIb30BaTh MOHATHUS JUIsI OOBSCHEHHS OTIENIBHBIX
(axTOB U IBJICHUH, BEIOMPATh OCHOBAHUS M KPUTEPUHU JUTSI KIAcCU(UKALIMY XUMUYECKUX BEILIECTB
U XUMHUYECKUX PpeaKluil, yCTaHaBIMBAaTh NPUYMHHO-CIEICTBEHHBIE CBS3U MEXKIY OOBEKTaMU
U3yUYEHMsI, CTPOUTH JIOTMYECKHE DPACCYXJIEHHs (MHAYKTHBHBIC, NEIyKTHBHBIE, IO aHAJIOTHH),
JIeJIaTh BBIBOJIbI U 3aKIIFOUECHUS;

YMEHHUE NPUMEHATh B MPOLECCEe NO3HAHUA MOHATUA (TMPEeIMETHbIE U METaIlpeJMETHBIE),
CHUMBOJIMYECKHE (3HAKOBbIE) MOJEIHM, HCIOJb3yeMble B XHMMH, IPEOOpa3OBbIBaTh LIMPOKO
IIPUMEHSEMbIE B XUMHUM MOJEIIbHbIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XuUMudeckas (opMmysla U ypaBHEHME XUMHUYECKOM peakiuu — IpU pELlleHud y4deOHo-
[IO3HABATENIbHBIX 33Jad, C Y4€TOM OTHUX MOJCIBHBIX IPEICTABICHUNW BBIABIATE U
XapaKTepU30BaTh CYLECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMUYECKUX PEaKIHi, BBISABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEUUS B U3y4AEMBIX MIPOLECCAX U SIBICHHUSAX.

Ba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh IOCTaBJICHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA IO3HAHHUS, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKAa3bIBAEMBIX CY)KJICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUMU M TMPOBEJCHHUIO YUYEHHUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 32 X0/10M Ipoliecca, CAMOCTOSTELHO TPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHU€e BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(POPMAIIUIO PA3TUYHBIX BUIOB
1 (OpM NpeCTaBICHUS, TOJYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIYJIsIpHAs IUTepaTypa
XHMUYECKOTO COJIepKaHusl, ClIpaBOYHbIE ocoOus, pecypcsl IHTepHETa), KpUTHUECKU OIICHUBATh
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;



yMEHHUE IPUMEHATH PAa3IMUHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHA, OBJaJICHHE KYIbTYPOI aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIMKA W WILIIOCTPUPOBATH pPEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

yYMEHHUE HCIOJIb30BATh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHHs 3a/laBaTh BOINpPOCHI (B XoJe Juajora M (WJIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX; JeNaTh TPE3EHTANI0 PE3YyJIbTaTOB BBIMOJIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW W
WCCIIEIOBATENILCKOM JIEITETPHOCTH TPU PEIICHHH BO3HUKAIOIMIMX MPOOJeM Ha OCHOBE YdéTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OINpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosee 23((HeKTHUBHBIE CTIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIHLHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUIA TP BHINOJHEHUH 3aJaHU I
C yu€TOM IOJIyYeHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBUE MOJIYUYEHHOTO PE3y/bTaTa 3asBJICHHON L€, YMEHHE UCII0Ib30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O0S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW (QenepaibHOl paboueid mporpaMMoii, BBIAEISAIOT: OCBOEHHbBIC
oOyyarouMMuUCsl Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUH, crenupuyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4EOHBIX U HOBBIX CUTYalIUSX.

K koHy obyuenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

-pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJa, XUMUYECKUHN 3IIEMEHT,
MPOCTOE BEILIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BAIEHTHOCTH,
OTHOCHUTEIIbHAsl aTOMHAsl M MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIeCTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10Ji1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJSPHBIM 00BEM, OKCHA, KUCIOTA,
OCHOBAaHHE, COJIb, OHJIEKTPOOTPULATENLHOCTb, CTENEHb OKHUCICHHs, XHMUYECKas peaklus,
KIacCU(UKAIUs PeaKlii: peakui COSCAMHEHUS, PEeaKIMHU PA3I0KEHHS, PEaKIMi 3aMelleHus,
peaknuu 0OMeHa, 3K30- M SHJO0TEPMUYECKHE PeaKIiH, TeIIoBoi 3((dekT peakuuu, sapo aToma,
AIIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalb, paluyc aToMa, XUMUYECKas CBS3b, MOJSIpHAS U
HEMoJIApHasl KOBaJCHTHAs CBS3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PacTBOpP, MaccoBas JIOJIs
BellecTBa (MPOLEHTHAs! KOHLIEHTPALHsI) B PaCTBOPE;

-HITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH U IPUMEHSITh STH MOHATHS MIPU
OTIMICAHWU BEIIECTB U UX MPEBPAICHUH;



-HCII0JIb30BaTh XWMHUYECKYIO CHMBOJIMKY Ul COCTaBJICHHS (OPMYN BEIIECTB M ypaBHEHUU
XUMHUYECKUX PEAKLIUI;

-ONpPEENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAWHEHHSX, MPUHAIICKHOCTh BEIIECTB K ONpEACIEHHOMY Kiaccy
COeMHEHUH Mo (popMyliaM, BUJ XUMUYECKON CBSI3M (KOBAJCHTHAS M MOHHAS) B HEOPTaHMYECKHX
COEJIMHEHUSX;

-packpbiBath cMbica [lepuoanueckoro 3akona /. 1. Menaeneesa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB XMUMHUYECKHUX DJJIEMEHTOB OT HUX IOJO0XKEHHUS B
[leproauueckoii cucreMe, 3aKOHOB COXPaHEHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EeHMs, 3aKOHa ABOrajipo;

-ONUCHIBaTh M XapakTepu30BaTh TabiauuHyto (opmy [leproanmyeckoil CHCTEMBI XHMHUYECKHUX
AJIEMEHTOB: pa3INyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «mnoboynas noarpynmna (b-
IpyIIa)», Majble U OOJbIINE EPUObI, COOTHOCUTH 0003HAUYEHHU S, KOTOPhIE UMEIOTCS B TaOJIULE
«Ilepnognueckass cucrema xumuueckux osnemeHtoB JI. WM. MenneneeBay € 4YHUCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3aps sAapa, oliiee
YHCJIO 3JIEKTPOHOB M pacHpe/iesieHNe UX MO IEKTPOHHBIM CII0SIM);

-Knaccu(UIupoBaTh XMMHUYECKUE 3JIEMEHTBI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKHE PEaKIUU
(M0 9KCITy U COCTaBY Y4acTBYIOUIUX B pEaKLMU BELIECTB, [0 TEIJIOBOMY 3D (DEKTY);
-XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEP:K/1asi ONKMCAaHUE TPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMHUECKUX
peaKkmii;

-IIPOTHO3MPOBATh CBOWCTBAa BEUIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALIEHUI B pa3IMYHbBIX YCIOBUSX;

-BBIYUCIIATh OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO U MOJIAPHYIO MAcChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMUYECKOT0 3JIeMEeHTa N0 (hopMyse COEIUHEHMs, MAacCOBYIO [IOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUH;

-IIPUMEHATh OCHOBHBIE OIIEPALMU MBICIUTEIBHOMN NEATENbHOCTH — aHAJIU3 U CUHTE3, CPDABHECHHUE,
0000111eH1e, CUCTEMAaTH3alHI0, KIaCCU(PHUKALINIO, BBISBICHHNE IPUYUHHO--CIIEICTBEHHBIX CBS3€H
— I U3Yy4YEHUs CBOMCTB BEIIECTB M XMMHYECKHX PEaKLUN, €CTECTBEHHO-HAy4YHBIE METOJBI
[I03HAHUA — HAOJII0IEHUE, U3MEPEHHE, MOAEIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBII);
-CJIeI0BaTh IpaBUJIaM I10JIb30BaHUsI XUMUYECKOH MOCynoi U J1abopaTopHBIM 000pyI0BaHUEM, A
TaKXe IpaBUiIaM 0OpallleHus C BEIIECTBAMHM B COOTBETCTBUM C MHCTPYKLUSAMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO IOJIYYEHHIO U COOMpPAaHHIO ra3000pa3HbIX BEILECTB
(BogopoJa M KHCIIOpPOJA), IPUTOTOBJICHUIO PACTBOPOB C ONpEAEIEHHONM MaccoBOM oJiei
pPacTBOPEHHOIO BEIECTBA, IUIAHUPOBATb U IPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJOYEH M KUCIOT € [OMOIIBI0 HMHIUKATOPOB (JAKMYC,
benondranenn, METUIOPAHXK U JIPyTHE).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBo 4yacoB DJIeKTPOHHbIE
Ne HanmeHnoBaHMe pa3jeiioB U TeM Kontpo | Ipakru | (uudposbie)
n/m | mporpamMmsi Bcero | JbHble | 4deckme | 0Opa3oBaTelbHbBIE
padotrbl | padoThl | pecypchbl
bubmuoreka [JOK
Beenenne 5 https://m.edsoc])_.[ ru/7f41837c



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

bubnuoreka [IOK

ATOMH XUMHUYECCKUX DJIEMCHTOB 9 https://m.edsoo.ru/7f41837c
[IpocTele BemecTBa 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
CoennHEHNS XUMHUYICCKHUX 15 bu6mmoreka [{OK
3JIEMEHTOB https://m.edso0.ru/7f41837c
N3menenus, npoucxoasume ¢ 13 bubnuorexa [JOK
BEIIECTBAMU https://m.edsoo.ru/7f41837¢
Gromonee P s Bumorera 0K
AEKTPOIHTOR) https://m.edsoo.ru/7f41837¢
bubnnoreka K
Hroro o pasyery o8 https:// m.edSO(])_.I r(3/7f41837c
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosnyecTBo yacoB
Kont
Ne 0 Hpaxr Jlata | DJIeKTPOHHbIE
0 "
n/ | Tema ypoka Be P usyde | mnudpoBbie
JbHBI | YeCKH
n ero ecﬁ € uus o0pa3oBaTejibHbIE
e T
pado pecypchl
padotr | Bl
bl
BBepnenue (5 yacoB)

1 BBOAHBIN HHCTPYKTaX O TEXHUKE Bu6miorexa [JOK
6e3omacHoctH. [Ipenmer Xxumum. 1 https://m.edsoo.ru/ff0d210c
BemectBa T '

2 [IpeBpamenus Bemects. Poiabs xumum B 1 bubnuoreka [JOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/ff0d227e

3 3HaKU XUMUYECKUX DJIEMEHTOB. Bu6nuorexa [IOK
[Tepuonnueckas cucTeMa XUMHYECKUX 1 https://m.edsoo.ru/ff0d23dc
3JIEMEHTOB " '

4 Xumuaeckue hopmyisl. OTHOCHUTETbHAS Bu6nuorexa LIOK
aTOMHas U MOJIEKYJISipHasi MacChl. 1 https://m.edsoo.ru/ff0d26ca
MaccoBas 101 2JIeMEeHTa B COEIUHECHNU U — :

5 IIpakTuyeckas padora Nel. /lpasuna
mexHuKuy b6ezonacHocmu npu pabome 8
Xumuueckom kabuneme. Ilpuemol Bu6nnorexa LIOK
oopawenust ¢ 1ab0pamopHbiM 1 1

060pydosanuem u HacpesamenibHbIMU
npubopamu. Mucmpykmasic no mexnuke
beszonacHocmu .

https://m.edsoo.ru/ff0d28c8

ATOMBI XUMHYECKHUX 3J1eMeHTOB (9 yacoB)

6 OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMOB.
H3oTomsI
7 CrtpoeHue 3JIeKTPOHHBIX 000JI04eK 1 bubnuoreka [JOK
aTOMOB 3JICMCHTOB https://m.edsoo.ru/ff0d2be8
8 [lepuoanueckas cucteMa XUMHYECKUX 1 bu6mmoreka [JOK
3JIEMEHTOB U CTPOCHUE aTOMOB https://m.edsoo.ru/ff0d2a6c¢c
9 HMoHnHas xuMuueckas CBI3b 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 | KoBaneHTHas HEMOJSpHAs XUMUYECKas 1 bubnuorexa [IOK
CBA3b https://m.edsoo.ru/ff0d2eae
11 | DnexktpoorpuuarensHocTs. KoBaneHTHas 1 bubnuoreka [IOK
MOJIApHAst XUMHUYECKast CBA3b https://m.edsoo.ru/ff0d323c
12 | Meramandeckas CBS3b 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d350c
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13

O0001IeHME U CUCTEMATU3ALUS 3HAHUM

A 1 bubnuoreka [IOK
1O TEME (CCATOMBL XHMITHECKIX https://m.edso0.ru/ff0d5230
HIIEMEHTOB
14 | KonTposbHas padoTa Nel mo Teme « 1 1 bubnuorexa [IOK
ATOMBI XUMHUYECKHUX JIEMEHTOBY https://m.edsoo.ru/ff0d37fa
IIpocrtsie BemecTBa (7 yacoB)
15 | IIpocTsie BemecTBa - METAILIIBI
16 | IIpocTsie BemecTBa - HEMETAILIBI 1 bubnuorexka [JOK
Annorponus https://m.edsoo.ru/ff0d3b88
17 | KonuuecTBo BeuiecTBa. MossipHas Mmacca 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d5708
18 | MousipHBIif 00BEM ra3000pa3HBIX 1 bubnuorexa [JOK
BEILIECTB https://m.edsoo.ru/ff0d3f34
19 | Pemenwue 3aa4 ¢ HCNIOJIB30BAaHUEM
MOHSTUN «KOJUYECTBO BEIIECTBAY, 1 bubnuorexa [JOK
«MOCTOSIHHAsI ABOTaJIpo», «MOJISIpHAs https://m.edsoo.ru/ff0d40c4
Maccay, «MOJISIPHBIA 00BEM Ta30By.
20 | O06oOIIeHHE U CUCTEeMATH3AIHS 3SHAHHMA 1 bubnmoreka [JOK
o teme «IIpocThie BemecTBa https://m.edsoo.ru/ff0d4290
21 | KonrtponbHas padota Ne2 «IIpocTeie 1 1 bubnuoreka [JOK

BEIIeCTBa»

https://m.edsoo.ru/ff0d448e

CoennHeHusi XUMHUYECKHX dJieMeHTOB (15 yacoB)

22 | Crenenb okucienus. Homenkmatypa
OMHAPHBIX COCTMHCHUM
23 | bunapusbie coenunenus. OKCHIBI, bu6moreka [IOK
JIETY4YHE BOJIOPOIHBIEC COCTUHEHUS 1 https://m.edsoo.ru/ff0d497a
24 | bunapusele coenuHenus. [ uapumsl, bu6mmoreka [JOK
JIETy4H€ BOJNOPOHBIE COCAUHECHUS 1 https://m.edsoo.ru/ff0d4790
25 | OcHoBanus. IloHsATHE O KAUECTBEHHBIX bu6mmoreka [JOK
peakusx. Muaukatopsl 1 https://m.edsoo.ru/ff0d4c4a
26 | Kucnorel Kiaccudukamms kuciaor bu6mmoreka [JOK
1 https://m.edsoo.ru/ff0d4ae2
27 | Conm, UX COCTAaB ¥ Ha3BAHMS bubmuoreka [JOK
1 https://m.edsoo.ru/ff0d4ddo
28 | Conu KaK MpOM3BOJIHBIC KUCIIOT U bu6mmoreka [JOK
OCHOBaHMH 1 https://m.edsoo.ru/ff0d4ddo
29 | AMop(HBIe U KpUCTAIIIMYECKHE 1 bubnuoreka [IOK
BEIIeCTBA https://m.edsoo.ru/ff0d50d2
30 | Tumsr KPHCTAIUIMYECKHX PEIIETOK. Bu6uorexa LOK
3aBHCUMOCTH CBOMCTB BEIICCTB OT THUIIOB 1 https://m. edsoo.ru/ff0d4ddo
KPUCTAITMYECKUX PEIIETOK
31 | YucTele BemecTBa U CMECH bu6mmoreka [JOK
1 https://m.edsoo.ru/ff0d4f42
32 | MaccoBas 1 00beMHast J0JIs 1 bu6mmoreka [JOK

KOMIIOHCHTOB B CMECH

https://m.edsoo.ru/ff0d542¢
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33 | Beruncienue MaccoBOi U 00beMHOM 1 bubmuoreka [JOK
J0JIA KOMIIOHEHTOB B CMECH https://m.edsoo.ru/ff0d55a0
34 | [IpakTuyeckas padora Ne2.
Hpuegmoeﬂenue pacmejoapa caxapa u . . Bu6morexa [OK
ONpEOCIENIE MACCOBOU OO €20 6 https://m.edsoo.ru/ff0d5708
pacmeope. Uncmpykmaoic no mexuuxe
bezonachocmu
35 06061116ng Y CUCTEMAaTH3aIUsl 3HAHHUH . BuGmiorexa LIOK
1o TeMe «CoeIMHEHUST XUMUIECKUX httos://m.edsoo.ru/ff0d587a
JIIEMEHTOB
36 | Konrpoabnas padora Ne3 no remam

«IIpocmule sewecmeay, «Coedunenus 1 1
XUMUYECKUX DTeMEHMO8»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d59e2

HN3menenus, npoucxoasiiue ¢ Beuecrsamu (13 yacon)

37 | dusnuyeckue aBiaeHud. Pa3zneneuue
cMmece
38 | Ilpu3Haku M yCIOBHS MTPOTEKAHHS

XUMUYECKUX PEAKIUN. 3aKOH
COXPAHEHUS MaCChl BEIECTB.
XHWMHUYECKUE YPAaBHEHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d5eba

39

IIpakTuyeckas padora Ne3. /lpusnaxu
Xumuueckux peaxyui. Mncmpykmaoic no 1 1
mexHuke bezonacHocmu

bu6moreka [IOK
https://m.edsoo.ru/ff0d6342

40 | CocraBrneHue ypaBHCHUH XUMHYECKUX 1 bubnuorexa [JOK
peakuui https://m.edsoo.ru/ff0d664e
41 | PacyeTsl M0 XUMUYECKUM YPaBHCHHUSIM 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d664e
42 | PacyeTsl ¢ UCIIOIL30BAaHUEM TOHSATHUS 1 bu6mmoreka [JOK
«10JID» https://m.edsoo.ru/ff0d67ca
43 | Peaknuu paznoxenus. [lonstue o Bu6muoreka LIOK
CKOPOCTH XMMHECKOH peaiiii u 1 https://m.edsoo.ru/ff0d67ca
KaTaJm3aTopax
44 | Peakunuu coequnenus. Llemouku 1 bu6mmoreka [JOK
MEPEX010B https://m.edsoo.ru/ffOdfee2
45 | Peakuuu 3aMerieHus. Pst akTHBHOCTH 1 bu6mmoreka [JOK
METAJIJIOB https://m.edsoo.ru/ffOdfee2
46 | Peaknuu oOmena. [IpaBuno beprone 1 bubnunoreka [JOK
https://m.eds00.ru/00ad9474
47 | Tumbl XUMHYECKHX peakIiii Ha mpumepe 1 bubnuoreka [IOK
CBOMCTB BO/IbI https://m.edsoo.ru/00ad9b7c
48 | O0o0OlIEeHne U cUCTEMATU3alUs 3HAHNI Bu6norexa LIOK
gguizii:g;fmel{m’ i 1 https://m.edsoo.ru/00ad9a50
49 | KonrpouabHasi padora Ned «3menenus, 1 1 bubnuorexa [IOK

npoucxodﬂmue C sewgecmeamu

https://m.edsoo.ru/00ad9ch?2

PacrBopenune. PactBopsl. CBOMCTBA pacTBOPOB 3JIEKTPOIUTOB (19 yacos)



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

50

PactBopenue. PactBopumocTs. Tursl
pacTBOpoB

bubnuoreka [IOK
https://m.edsoo.ru/00ad9ffa

51

3JICKTpOJII/ITI/I‘IeCKa$I JUcconranusa

52

OcHOBHBIE NOJIOKEHUS TEOPUU
AIIEKTPOIUTUYECKON TUCCOIUAIINN

(T3

bu6mmoreka [{OK
https://m.edsoo.ru/00ada52c

53 | Nounble ypaBHEHUS peaKuu bubnuotexa [JOK
https://m.edsoo.ru/00ada52c

54 | Kucnotsl B cBete TO/I, ux bubnuotexa [JOK
KJIaccu(UKaIus U CBOMCTBA https://m.edsoo.ru/00ada342

55 | Kucnotsl B cBete TO/] bubnuotexa [JOK

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

56

OcHoBaHMsI B CBETE TEOPUU
AIIEKTPOTUTUIECKON TUCCOIMAIINH, UX
KJIaccu(UKaIus U CBOMCTBA

bubmmoreka [{OK
https://m.edsoo.ru/00ada824

57 | OcHOBaHUSI B CBETE TEOPHH bubnuorexa [JOK
3JIEKTPOIUTHIECKON AUCCOIUAIINH https://m.edsoo.ru/00ada96e
58 | Okcumpl, Ux KIIaccu(UKANNS U CBOHCTBA bubnuorexa [JOK

https://m.edsoo.ru/00adaab8

59

Comnu B cBeTe TeOpUH
IEKTPOIUTUYECKON TUCCOLUALINN, UX
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00adac34

60

I'eneTnueckas CBA3b MCXKOY Ki1acCaMHu
HCOPraHNM4CCKUX BECIICCTB

bu6moreka [IOK
https://m.edsoo.ru/00adaab8

61

IIpakTuyeckas padora Ned. Peuienue
9IKCHEPUMEHMATILHBIX 3A0aY.
Hnempyxmadsie no mexuuxe

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bezonacrnocmu
62 | OKHCIUTEIIFHO-BOCCTAHOBHTEIIHHBIC bu6mmoreka [JOK
peakuun (OBP) https://m.edsoo.ru/00adae28
63 | CocraBnenue ypaBuenuiit OBP metomom bu6mmoreka [JOK

QJICKTPOHHOI'O banaHca

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

64

CsolicTBa IMPOCTBIX BCUICCTB — MCTAJIJIOB
1 HCEMCTAJIJIOB, KUCJIOT, coJiell B CBETE
OBP

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

65

CBolicTBa HEOPraHMYECKUX BEIIECTB B
csete OBP

bubmuoreka [JOK
https://m.edso0.ru/00adb486

66

O00011eHrEe U cUCcTEMATU3aLUs 3HAHUI
o teme «PactBopsl. PacTBopeHue.
CBoiicTBa paCTBOPOB AIIEKTPOIUTOBY

bu6mmoreka [JOK
https://m.edsoo.ru/00adbh33c

67

KonTtpoabsnas padora NeS «Pacmeopei.
Pacmeopenue. Ceoticmea pacmeopog
INEKMPOIUNOBY

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

68

Pemenne PaCUYCTHBIX 3a1a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

tabnuupel: [lepuonnueckas cucrema xumuueckux anemeHTos /1. 1. MenneneeBa, Tabiuna
PacTBOPUMOCTH, AIIEKTPOXUMHUYECKUN psiJ] HANIPSHKEHUS METaNIOB

METOJUYECKUE MATEPHUAJIBI AJI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-06a30Bblii-ypoBeHb. - Peanu3zarms-
TpedoBanuii-OI OC-ocHOBHOT0-00111€T0-00pa3oBanms.-MeTo 1u4ecKkoe-1ocooune-1is-
yuurens.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/




