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I[Iporpamma paspaGorana B coorsercTBHMH ¢ Tpeosardsmua ®I'OC OCHOBHOIO obiero
obpasosanus, PenepansHoi obpa3oBarensHol  MporpaMMoit OCHOBHOTO 00mIero
' 00pasoBaHus, YTBEPXIEHHOM npuxasom MurucTepcTsa mpoceemenus PO or 16.11.2022r.
Ne 993, Konnennueit npernofaBanus GU3MKK B PocCUicKoi QenepauyuK W Ha OCHOBE:

1. mpeamernoit aunun yuebuukor YMK Xumus 9 xnacc. ABTopst I".E.Pynsutuc, ®I'0OC.7-e
u31.- M.: Ilpoceemenne,2020.

2. Meroauyeckax pexoMeHAauki s 061meo6pazosaTebHEX 0praHH3atUil Kpacnonapckoro
Kpasl 0 TIperiofiaBaHKH ureparypsl B 2023-2024 yseGrom roay.




IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE OCHOBHOTO 00OIIETr0 00pa30BaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHOH MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (heaepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIIMU MPENOIaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @exneparui.

[Iporpamma mo xuMuu Aa€T TPEACTABICHUE O IeNsiX, oOmel crpareruu OOy4YeHHS,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIIUXCS CpPEACTBAMHU YUE€OHOTO TpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpIKAHME, MPEeIyCMaTPUBACT pacIipeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE 1O pa3zeiaM M TeMaM IPOTrpaMMBbI TI0 XHMHH, ONIPEIENIeT KOJIUNIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO TMOCIEeI0BATEIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsI OCHOBHOW 00pa30BaTEeIbHON NMPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TAKKE TPEOOBAHHH K pe3yabTaTaM 00ydeHUs XUMUN
HAa YypPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEeIbHOCTH 00Y4JaroIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHusI.

3HaHUe XUMUH CIIY)KUT OCHOBOH 15t GOPMUPOBAHHST MEPOBO33PEHHS 00YUAIOIIETOCS, €T
MPECTAaBICHUI O MaTEPUAIBHOM E€HMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTABICHHS O B3aMMOTIPEBPAIIICHHUSX SHEPTUU M 00 IBOIIOIUH BEIIECTB B MIPHPOJIE, O MYTAX
pemeHusl TI00aNbHBIX TMPOOJIEM YCTOMYMBOTO pPa3BHTHSI YeJOBEUECTBA — CBHIPHEBOW,
HHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET pean3aliii BOZMOXXHOCTEH [T CaMOPa3BUTHA U (POPMHUPOBAHUS KYJIbTYPBI
JUYHOCTH, €€ 001el 1 PyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CTIOCOOHOCTEH 00ydaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIBHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPHUMEHTAIBHBIX |
UCCIIEIOBATENIbCKUX yMEHHH, HEOOXOMMMBIX KaK B TIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATBHON AeATeITbHOCTH;

3HAaKOMUT CO CIEHU(HUKON HAaydHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOTO
B3[UIAJa HAa EAMHCTBO TMPHPOIBI M  YEJIOBEKa, SBISETCS OTBETCTBEHHBIM  ATalloM
B (DOPMHPOBAHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJaIOIINXCS;

CrocoOcTBYeT (HOPMHUPOBAHUIO LEHHOCTHOIO OTHOLICHHS K E€CTECTBEHHO-HAYYHBIM
3HAHUAM, K IpUPOJE, K YEJIOBEKY, BHOCHT CBOHW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHHUE
oOyyaromuxcs.

JlanHble HampaBieHUS B OOYYCHHUU XUMHHM OOCCIEYMBAIOTCS CIEHU(PHKON COAep:KaHHs
y4eOHOrO mpeaMeTa, KOTOPBIN SBISETCS IEJaroruyeckd aJanTHPOBAHHBIM OTPaKECHHEM
0a30BO HAYKW XUMHH Ha ONIPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKONW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpraHNn4eCKON XUMUH.

CtpykTypa coaepikaHusi MPOrpaMMbl 10 XMMHMU COPMHpPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuunu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHIMITY IOCJIEI0BATENFHOIO PAa3BUTHS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHSL:
aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

Ilepuonuueckoro 3akona J[. V1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
— YUYEHHsI O CTPOEHUH aTOMa U XMMHYECKOU CBSI3H;
— TPEJICTaBICHUH 00 ANEKTPOIUTHIECKOH JUCCOIMAIINH BELIECTB B PACTBOpAX.



Teopernueckue 3HaHUSA pPAcCMATPUBAIOTCSI HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEIOBATEIBHO OT OJHOTO YPOBHA K JPYroMy,
BBIMONTHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl MO XUMHUH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHus B Hayke. M3yuenne xumuu
MIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaace».

[Ipu u3yyeHun XUMHUU POUCXOIUT (POPMUPOBAHNE 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETHLHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs IIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEAKIIHii, B
(¢bopMHUpPOBAaHMM M pPa3BUTUU IIO3HABATEIbHBIX YMEHHH M HUX NPUMEHEHMH B Yy4EOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEOBATENbCKON AESITEIbHOCTH, OCBOCHHUU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy M3ydyeHMH XMMHUHM Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHHs Ba)KHOE 3HAUYCHHE
MPHOOPENH TaKKUe LETH, KakK:

— (GOopMUpPOBAHNE UHTEIJIEKTYaIbHO PA3BUTOI JIMYHOCTH, TOTOBOM K camMo00pa3zoBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY THPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HalpaBJIEHHOCTh OOy4YEHHs Ha CHCTEMATHYECKOE TMPUOOIICHHE OOyJaronmumxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JIEATENIbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrieueHne YCJIOBHUH, CHOCOOCTBYIONIUX MPHOOpPETEHHIO OOYYalOIMMUCS OIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOTIO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHIIHH ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTEbHOCTH;

— ¢opmupoBanue o61ell GyHKIMOHATBHONW U €CTECTBEHHO-HAYYHOUW IPAMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh U OLICHUBATh SIBJICHUS OKPYXKAIOLIETO MHUpa, UCIOJIb3ysd 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOJieM B
MTOBCEIHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YYAIOIIUXCSI TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH
XMUMHYECKUX 3HAHUM I BBIPAOOTKM 3KOJOTHYECKU I€JIeCOO0Pa3HOro MOBEJICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBALMU K 00YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIIs U HANPaABICHHOCTH JaibHeHIIero ooydeHus.

OO1ee ynCIO 4acoB, OTBEAEHHBIX AJIS M3YYEHUS XMMHMHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, cocTaBisieT 68 yacoB: B 9 kiiacce — 68 yacoB (2 yaca B HEJIEIIO).
INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS IPOI'PAMMBLI IO XUMHUHMN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yIbTaTbl OCBOCHUS TMPOrpaMMbl OCHOBHOTIO O6H_ICFO 06p330BaHI/IH
JOCTUTalOTCA B XOA€ 06y‘-IeHI/I}I XUMHHU B CAMHCTBC yqe6H0171 1 BOCHHUTATEIbHOM JESITEIbHOCTU B
COOTBECTCTBHUH C TPAAUITUMOHHBIMHA pOCCHﬁCKI/IMI/I CONUOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBCHHBIMU HCHHOCTSAMMH, NPHUHATBIMU B O6H.[CCTBC paBHJIaMH U HOpMaMHU NOBCACHUA U
CHOCO6CTByIOT mnmponeccamMm CaMOIIO3HaHUA, CaMOPAa3BUTHUA U COUATIU3 AU 06Y‘IaIOH_[I/IXC$I.



JIMYHOCTHBIE PE3YJIBTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOICTBOBATHCA
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PACHIMPEHHUE OIbITAa JESTEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HAaCJIEUIO, MOHMMAaHHUs 3HAUYEHUs XMMHYECKONW HAyKM B JKM3HU COBPEMEHHOrO OOIEeCcTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKCHUSX U OTKPBITHSIX
MHUPOBOH M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMSIX 00 ycTpoiicTBe
MHUpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMA:

IIPEJICTABICHUS] O COLMAJIBHBIX HOpMax W MpaBWJIAX MEKJIMYHOCTHBIX OTHOLIEHWH B
KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOHM, Yy4eOHO-
HCCTIE0BATEIBCKOM, TBOPUECKOW U IPYrUX BUIAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU MPHU BBIIIOJHEHUU Y4€OHBIX, [T03HABATEIbHBIX 3a/1a4, BBINOJHEHUU
XMUMHMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHUIO
U B3aUMOIIOMOIIM B MpoIlecce ATOM Y4eOHOM AESITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE U TOCTYNKHM CBOUX TOBapHILEH C MO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHHUSI MTOCIIEACTBUI NIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHUS:

MHPOBO33PEHYECKHE  MPEACTABICHUS O  BEHIeCTBE U  XMMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKH M COCTABISIOLINE OCHOBY IS
MOHUMAaHMUsI  CYIIHOCTM HAyYHOW KapTHHBI MHpa, [PEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3aUMOCBA3SIX UelIOBEKa C MPUPOJHON Cpesoid, o posu
XUMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIE MOTHBBI, HANPABICHHBIC HA IIOJIYYEHHUE HOBBIX 3HAHMA IO XHWMHH,
HeoOXouMble s OOBACHEHHUs HaONIOaeMbIX TMPOLECCOB U SBJICHUN, IMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHOMN PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOI JUTEPATypOM, HOCTYMHBIMH TEXHHYECKHMMH CpPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUI;

UHTEpeC K OOy4eHHMIO U TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajIbHEHILIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 310POBBIO,
YCTAaHOBKM Ha 3J0POBBIIi 00pa3 >KM3HH, OCO3HAHHE IMOCIEACTBUI U HENPHUATHE BPEIHBIX
MpUBBIUEK (YHOTpEONEHUSI aJIKOIrOJis, HAPKOTHKOB, KYpEHHUS), HEOOXOIUMOCTU COONIOICHUS
mpaBuil 0€30MacHOCTH MPH OOpAIlllEHUH C XUMHYECKMMHU BEIIeCTBAMU B OBITY U peabHOI
KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3yYeHHIO Mpodeccuii U Tpyda pa3iuyHOro pojia, yBaKEHUE K
Tpylly W pe3yiabTaraM TPYAOBOH JEATEIBHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHHS
NpPEeIMETHBIX 3HAaHUM 1O XWUMHUH, OCO3HAHHBIH BBIOOP WHAMBUAYAJILHOM TpaeKTOpUU
NPOJOJDKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEUIHONH Mpo(decCHOHATBHON AEATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUH, TOTOBHOCTh aJIallTUPOBATHLCS B MTPO(ECCHOHAIBHON Cpesie;

6) 9K0JIOrHYeCKOr0 BOCIUTAHUS:

9KOJIOTUYECKHU 11eJIeco00pa3Hoe OTHOLIEHNE K MPUPOIE KaK UCTOYHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYIIEeCTBOBaHMs, NMOHMMAaHHE LEHHOCTH 3JI0POBOTO M 0€30I1acHOro o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U IICUXUYECKOMY 3/I0pOBBIO,
0CO3HAHME LIEHHOCTHU COOJIIOJICHUS MPaBUII 0€301acHOTO MOBEAECHUS MpU paboTe C BEeleCTBaMH,
a TaK)KE B CUTYaLUsX, YTPOKAIOIINX 30POBbIO U KU3HHU JIIOAEH;



CMOCOOHOCTH TPHUMEHSATh 3HAHHS, TOJydaeMmble NPU W3YYCHUH XUMHUH, IS PELICHHS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJHOM CPENOH, ISl OBBIIIECHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYPBI, OCO3HAHHS IJI0O0ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTel WX pelieHus
IIOCPEACTBOM METOJIOB XMMUH, YKOJIOTUYECKOIO MBILUICHNS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM M COLUAIILHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranmpenMETHBIX pEe3yJIbTaTOB BBIJICISAIOT 3HAYMMBIE Ui (HOPMHUPOBAHHS
MHUPOBO33PEHUS OOIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHsl, MPHUHIUI, TUIIOTE3a, (aKT, cCHcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX IPEeIMETOB (OPMUPOBATH MIPEJICTABICHUE O
LIEJIOCTHOW HAay4yHOM KapTHWHE MMpa, U YHHUBEpcajibHble ydeOHbIE AEWCTBUS (IIO3HABATENIbHBIE,
KOMMYHHMKAaTHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHEeunBaOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIIbBHOMY TUIAaHWPOBAHUIO M OCYIIECTBIICHUIO YUEOHOU eI TEIbHOCTH.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHS

ba3oBbIe Jornueckue aecTBUA:

YMEHHUS HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS] TPH OCBOCHUW 3HAHMM:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACIATH WX XapaKTepHbIE TPHU3HAKH,
YCTaHABIWBATh B3aMMOCBS3b C JIPYTUMHU TMOHSTHUSIMH), UCTIOJIL30BATh MOHATHS 711 OOBSICHEHUS
OT/JCNbHBIX (PAKTOB W SIBJICHWUW, BHIOMpPATh OCHOBAHUS W KPUTEPUHU s Kiaccu(DUKaIIu
XUMHUYECKUX BEIICCTB M XMMUYECKUX PEAKIMK, YCTaHABINBATH IPUYMHHO-CIIC/ICTBCHHBIC CBSI3H
MEXy 00BEKTaMH U3YUCHHUsI, CTPOUTH JIOTUUECKUE PACCYKIICHUS (MHIYKTUBHBIC, IeTyKTUBHEIE,
10 aHAJIOTHH ), JIeJaTh BBIBOBI U 3aKIIFOUCHHS;

yMEHHUE MPUMEHSTHh B TMPOIIECCE MO3HAHUS MOHATHS (NMIPEAMETHBIE U METANpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIOJIb3yeMble B XHUMHUH, MPEoOpPa3OBHIBATH IIHPOKO
MIPUMEHSIEMbIC B XHUMHH MOJICJIbHBIC TPEICTABICHUS — XUMHYECKUI 3HAK (CUMBOJI AJIEMEHTA),
XuMudeckas (opmyga W ypaBHECHHE XHMHYECKOW peakluu — TMPU PEIICHUH Yy4eOHO-
MO3HABATENBHBIX 3a/Ja4, C YYETOM OTHUX MOJICTBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH M3Y4aeMbIX OOBEKTOB — XHMHYECKHX BEIIECTB H
XUMHUYECKUX PEAKIUN, BBIABISITH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBCHHBIC CBSI3H U
MIPOTHUBOPEUHS B U3y4aeMBbIX MPOIECCAX U SBJICHUIX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHME HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTa IO3HAHUA, a
TaKkke B KadyeCTBE OCHOBBI i1 (OPMHUPOBAHMUS THIOTE3bl II0 IPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMbBIX CYXICHUN;

MpuoOpeTeHne OMbITa IO MJIAHHUPOBAHHUIO, OPTaHU3AIMH U MPOBEICHUIO YUEHUYECKUX
AKCIEPUMEHTOB, YMEHUE HAOMI0IaTh 32 X0J0M MpoIlecca, CaMOCTOSATEIbHO IPOrHO3UPOBAThH €TI0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETOBAHUS, COCTABISITh OTUET O MPOJIeNIaHHOM pabdoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BbIOUpaTh, aHAIM3UPOBATh U WHTEPIPETUPOBATH MH(OPMALIUIO PA3IUYHBIX BUJIOB
1 (HOopM MpeICTaBICHHS, TOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMY/sIpHAS TUTEpaTypa
XMUMHUYECKOTO COJEp)KaHMsI, CIpaBOYHBIE TMOCOOMS, pecypchl WHTepHeTa), KpUTHUYECKU
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMAILIUIO;

YMEHHE IPUMEHSTh Pa3InYHbIe METO/IbI U 3apOChl MPHU MOUCKE U 0TOOpe MH(OPMALIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX JUIS BBITIOJIHEHUSI yYEOHBIX U MTO3HABATENBHBIX 3374
OTIpeNIeNIEHHOTO THIA, MPHOOpETEeHHE OMbITa B OONACTH WCIOIB30BaHUS WHOOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJaJIEHHE KYIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS Pa3IUUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBICHUS



nHbOpMAMKA ¥ WILIIOCTPUPOBATH pEIIAEMbIe 33/a4ld HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumu popmamu rpaduku U BX KOMOMHALUSAMMY,

YMEHHME MCHOJIb30BaTh M AHAIN3UPOBATH B IIPOLIECCE Y4EOHOW M MCCIIENOBATENbCKON
JEeATeIbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEH PUPOTHON CPEbl.

KoMMyHuUKaTHBHBbIE YHUBepCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHMsI 3a/laBaTh BONpOCHl (B XoA€ aAuanora M (Wiau) JUCKYCCUH) IO CYILIECTBY
oOcyxmaeMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MPEJI0KEHHOM 3aa4H;

YMEHHUSI IPEJICTABIIATh MTOJYYEHHBIE PE3Yy/bTAaThl O3HABATEILHOM AEATEIbHOCTU B YCTHBIX
¥ TIHCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

yMEHHSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHOW U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHUH BO3HMUKAIOMIMX MpoOJieM Ha OCHOBE Yy4éTa
OoO0LIMX MHTEPECOB M COTJIacOBaHMs MO3UIMHI (0OCyXkaeHHs, OOMEH MHEHHSMHU, «MO3TOBbIE
HITYPMbI», KOOPJUHALIMS COBMECTHBIX JEHCTBUM, ONpeaeseHue KPUTEPUEB M0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrHe).

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE el CTBUA:

YMEHHE CaMOCTOSITEJIBHO OTPENENATh LU JesITebHOCTH, NIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJUPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosnee dpdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JEHCTBUI NpuU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMA 00 HU3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUIX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUU 3aJaHH.

INPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHIO O053aTE€IBHOTO COJIEp>KaHus,
YCTaHOBIIEHHOTO JaHHOW (QenepaibHOl paboueid mpoOrpaMMoil, BBIAEISIOT: OCBOEHHbBIE
oOyyarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenupuyeckue is
npeaMeTHol obmactu «XUMHS», BHUABI JEATEIbHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, TPEOOPa30BAHNIO U TPUMEHEHHUIO B PA3IMUHBIX YU4EOHBIX U HOBBIX CUTYalIUSX.

K xonmy oOydenus B 8 kijacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:
PacKpbIBaTh CMBICT OCHOBHBIX XHMUYECKUX MOHATUH: aTOM, MOJIEKYJa, XUMUUYECKUN SJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BAIEHTHOCTH,
OTHOCHUTENIbHAs aTOMHAasg W MOJIEKYJspHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, mMaccoBas J0JS XHMHUYECKOTO SJIEMEHTa B COCIMHEHUH, MOJSIPHBIH O00BEM, OKCHI,
KHCIIOTA, OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHMS, XHUMHUYECKas
peakiusi, Kiaccu(UKaMs peakiuil: peaklud COCIUHEHUS, PEaKIUU pa3NoKEHUs, peakluu
3aMeIleHus], pEeaKuu 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PEAKIUH, TEIIOBOH A (deKT peakiuH,
SJIPO aTOMa, DIIEKTPOHHBIN CIOW aToMa, aTOMHas OpOUTallb, paAlyC aToMa, XUMUYEeCKas CBS3b,
MOJISIpHAsl ¥ HETOJSpHAsi KOBaJCHTHAsl CBS3b, MOHHAS CBS3b, WOH, KAaTHOH, aHWOH, PacTBOp,
MaccoBasi I0JIsI BeIIeCTBa (MPOLIEHTHAs! KOHIIEHTPAIIHsI) B PACTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSITUH U IPUMEHSTH 3TU MOHITHS TPU
ONMCAHUU BELIECTB U UX MPEBPALICHUN;



UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (POpPMyT BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKLIU;

OTIpENeNATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTETICHb OKHCICHHS
SJIEMEHTOB B OMHAPHBIX COEAMHEHHSX, MPUHAIICKHOCTh BEIIECTB K ONpEACTIEHHOMY Kiaccy
coeMHEeHUH 1Mo popMyliaM, B XUMUYECKOH CBSI3U (KOBAJICHTHAsI U MOHHASI) B HEOPTaHUYECKUX
COEJIMHEHUSX;

packpsiBaTh cMbica [lepuonnueckoro 3akona /[I. . MenaeneeBa: 1eMOHCTpUPOBATH IOHUMaHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJOXKEHUS B
[leproauueckoii cucTeme, 3aKOHOB COXPAHEHHUSI MacChl BEILLIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJISIPHOTO y4EeHMsI, 3aKOHa ABOrajipo;

ONKCBHIBATh M XapaKTEpU30BaTh TabMMuHyto ¢opmy lleproauueckoil CHCTEMBl XHMHYECKHX
AJIEMEHTOB: pa3jIMuaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «rnodoyHas noarpymnmna (b-
IpyIIa)», Majble ¥ OOJIbIINE EPUObI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TaOJInLEe
«Ilepnognueckass cucrema xumuyeckux o3nemeHtoB JI. WM. MenaeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKaMHU CTPOEHMSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsii A1pa, oodiiee
YHCJIO 3JIEKTPOHOB U PaCHpe/IeNIEHUE X MO IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHUE BEIECTBA, XUMUUYECKUE PEaKLUU
(M0 9KCITy U COCTaBY Y4acTBYIOUIUX B PEaKLUU BEIIECTB, [0 TEIJIOBOMY 3 (DEKTY);
XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEpK/as  OMUCaHWE NpUMEpaMH  MOJIEKYJISPHBIX  YpaBHEHHH  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIINH;

MIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUH B PA3TUYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MacChl BEILIECTB, MAacCOBYHO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (QopMysie COEAUHEHUS, MAacCOBYIO JOJIO BEIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKIINH;

MIPUMEHATh OCHOBHBIE ONIEPAIIUM MBICIUTEIBHON ACSITEIBHOCTH — aHAIN3 U CHHTE3, CPAaBHEHME,
0000111eHIe, CUCTEMATHU3alNI0, KIacCU(PUKAINIO, BBISBICHHE MPUYNHHO-CIEACTBEHHBIX CBSI3el
— JUI1 WU3y4YEHHs CBOMCTB BEUIECTB M XWMHMYECKUX PEAKLHH, €CTECTBEHHO-HAyYHBIE METOJIbI
Mo3HaHusi — HaOJIOJCHHWe, W3MEPEHUEe, MOJEIUPOBAHUE, OKCIEPUMEHT (pealbHbId U
MBICJICHHBIH );

ClIeIOBaTh MpaBUJIaM MOJIb30BAHHS XUMUYECKOW MOCYAON U 1a00paTOpHBIM 000PYAOBaHHUEM, a
TaKKe MpaBujaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10 BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OMBITOB MO TOJYYEHHUIO M COOMPAaHUIO ra3000pa3HbIX BEIIECTB
(BoopoAa W KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpeneiEHHOW MaccoBOMl oneit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W IPOBOJUTHh XUMHUYECKHUE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pACTBOPOB IIENOYEH W KHUCIOT C T[OMOIIBI0 HHAUKATOPOB (JaKMyc,
benondranenn, METUIOPAHK U JIPYyTHE).

K xonmy oOydenuss B 9 Kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH y OOYUaIOIIUXCSI YMEHUM:
pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHATHI: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, AaHHOH, TIPOCTO€  BEIIECTBO,  CIIOKHOE  BEUIECTBO,  BAJIEHTHOCTH,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas PpEaKlMs, XUMHUYECKas CBS3b,
TEIUIOBOM 3 EKT peakiuu, MOJb, MOJIIPHBII 00BEM, pacTBOP, HIMEKTPOJIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMALINSA, PEAaKIMW HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTHUMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHCIMUTENb, BOCCTAaHOBHUTENb, OKHUCICHME U BOCCTAaHOBIIEHUE, aJUIOTPOIIMS,
aM(pOTEepPHOCTb, XMMHUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs, METAaJUIMYecKas), KpUCTaIINUYecKas
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUuH, MpeneiabHO
nonycrumMas koHueHnTpauus [1/IK Bemectsa,



WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTH 3TU NOHITHS U
ONMCAHNHU BEUIECTB U UX MIPEBPAILEHUI;

UCTOJBb30BaTh XUMHUECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (POpPMya BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKLIUI;

ONpPEENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XUMUYECKUX D3JIEMEHTOB B COEIUHEHMSX
Pa3IMYHOIO COCTaBa, IMPUHAJUIEKHOCTh BELIECTB K ONPENEIEHHOMY KJacCy COEIMHEHUU IO
(dbopmynaM, BIJI XUMHUYECKON CBS3H (KOBAJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUIECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHYECKOW (opmyre, XapakTep Cpeabl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COECAMHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbich [lepuonnueckoro 3akona JI. WM. MenneneeBa u JI€MOHCTPUPOBATh €ro
MOHMMaHHUE: OINHMCHIBATH M XapaKTepu3oBaTh TaOnmuHyro (opmy Illeproaumyueckoil CHCTEMBI
XMMHMUYECKUX AJIEMEHTOB: pa3iiMyaTh MOHATUS «TJaBHas noArpynna (A-rpymma)» U «1mobouHas
noarpynna (b-rpynmna)», maneie u OoJsiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOpPbIE
UMEIOTCS B NEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTHUKaMH CTPOEHHS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsil sSApa, 00IIee YUCIIO 3JIEKTPOHOB M paclpeesieHne ux
10 3JIEKTPOHHBIM CJIOSIM), OOBACHATH 001I[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHHUI B IMpenenax MajiblX MEepUuoJ0B U TJIaBHBIX MOATPYII C YYETOM CTPOCHMS MX
aTOMOB;

KJIaCCU(PUIIMPOBATH XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUUYECKHE BEIeCTBA, XUMHUECKUE PEaKuu
(Mo uMcay M COCTaBy YYacTBYIOUIMX B pEaKUMU BEIIECTB, MO TEIJIOBOMY 3(deKkTy, Io
M3MEHEHUIO CTENEeHEe OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOMME M Crenu(UUecKkrue XUMHYECKHE CBOWCTBA TMPOCTHIX H
CJIOXHBIX BEIECTB, MOATBEPXKAas OMMCAHNE TPUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPABHEHUS IEKTPOIUTUYECKON AUCCOLUALIMN KUCIIOT, LIeJI0oUeil U coJiel, MoJIHbIE U
COKpAIllEHHbIC YpaBHEHUs peakLUil MOHHOIO OOMEeHa, YpaBHEHHs PeakLui, NOATBEPKIAOIINX
CYIIECTBOBaHHE T'€HETHUECKON CBSA3M MEK/Y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH TOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOIO OajaHca 3TUX PEeaKLni;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOECHMS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALLIEHUI B Pa3IMUHBIX YCIOBUSX;

BBIUUCIIATE OTHOCUTEIbHYIO MOJIEKYSIPHYIO U MOJIIPHYKO MacChl BEILIECTB, MACCOBYIO JOJIIO
XUMUYECKOI0 3JIeMEeHTa 10 (opMyse COEIUHEHMs, MAcCOBYIO JOJIO BEIIECTBA B pacTBOpE,
IIPOBOJIUTH PAcU€Thl 10 YPABHEHUIO XUMUUECKOH peaKLnu;

coOuroaTh MpaBUIla MOJb30BAaHUA XMMHMUYECKOW MOCYIOM M J1abopaTopHbIM 000pyIOBaHUEM, a
TaKXe MpaBuiia OOpaIlleHUsl C BEIIeCTBAMHM B COOTBETCTBUU C MHCTPYKLUSAMHM 10 BBIIIOJHEHHIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHIO M COOMPAHMIO Ta3000pa3HbIX BEIECTB
(aMMMaKa ¥ yrieKucioro rasa);

IIPOBOJIUTh PEAKLUHU, NOATBEPXKIAIOIIME KAueCTBEHHBIM COCTaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPUI-, OpoMuI-, MOAUI-, KapOoHat-, (ocdar-, cunmkar-,
cynb(dar-, THUAPOKCUI-UOHBI, KATHOHbBI aMMOHHS M HOHbl H3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIIEPALINU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHNe, CUCTEMATU3AINIO, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€H — A M3y4eHUs
CBOMCTB BEUIECTB M XUMHUYECKMX pEaKLUi, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
HaOJI0/IeHNe, H3MEPEHNE, MOIETTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIH).

Conepxanue yueOHOro npeamera « XuMmusi»
9 kJjacc.

Paznen 1. MHorooopasue XuMH4eCKNX peaKknuid.



Knaccudukarus XuMHYECKUX PEaKIIUi: PEaKINi COSAMHCHUS, PA3JIOKCHUS, 3aMEIICHHSI,
obMeHa. OKUCIUTETHFHO-BOCCTAHOBUTENbHBIE peakinui. OKUCITUTEh, BOCCTAHOBHUTEIIb,
MPOIIECChl OKUCIIEHUS U BOCCTaHOBJEHUsA. COCTaBIeHUE YPABHEHUIN OKUCIUTENIBHO -
BOCCTaHOBHUTEJIHHBIX PEAKIIUH C TIOMOIIBIO METO/1a AIEKTPOHHOTO OasiaHca.

Tennosvie a¢hghexmobi xumuveckux peakyuti. Ikzomepmudeckue u IHOOMepMudecKue peaKyuu.
Tepmoxumuueckue ypaBHeHus. PacueTsl Mo TEPMOXUMUYECKUM YPaBHEHUSIM.

CKOpOCI’)’lb XUMU4eCcKux peam;uﬁ. (Dakmopbl, GuAIowue Ha CKoOpocntb Xumu4eCcKux peam;uﬁ.
HepeonauaﬂbHoe npedcmaeﬂenue O Kamanuse.

Oo6parumsie peakuun. [lIoHATHE O XUMHUYECKOM PaBHOBECHH.

XUMHUYECKUE PEAKIIUU B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEIEKTPouThl. Monbl. KatnoHsr
Y aHUOHBIL. [ uopamuas meopus pacmeopos. INEKTPOIUTHIYECKAsT TUCCOIHAIUS KUCIIOT,
OCHOBaHUH U coseil. Cnadblie U cuibHbIE EKTPoauThl. CTeneHs aucconuanuu. CTeneHb
JTUCCOIMAIU. Peakiiny HOHHOTO 0OMeHa. Y CITOBHUS TEYSHUS PeaKiinii FOHHOTO OOMEHa J10
KOHIIa. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIMHEHUN B CBETE
MPEACTABICHUI 00 IMEKTPOJUTHIECKON AUCCOMAIMHA W OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX
peakuwmii. [lonamue o eudponuze conetl.

JdemoHncTpaumnu:
[Tpumepsl 3K30- U SHIOTEPMUUYECKUX PEAKIIHIM.

B3anmopeiicTBre IMHKA C COJISTHOM M YKCYCHOM KUCJIOTOW. B3aumoaeiicTBue rpanyIMpoBaHHOTO
[IAHKA U IITHKOBOM MBUIN C COJISTHON KHUCIOTOM.

B3aunmopetictBue okcuna meau (I1) ¢ cepHoit KMCTOTOM pa3HON KOHIIEHTPAIMH TP Pa3HBIX
TeMIieparypax.

l'openue yrist B KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTE.
['openue cepbl B paciuiaBJIeHHOMN CENUTPE.
HcnpiTanue pacTBOPOB BEUIECTB HA IJEKTPUUECKYIO TIPOBOJAUMOCTb.
JIBuKeHHe HOHOB B AJIEKTPUUYECKOM IIOJIE.
IIpakTuyeckue padborTbi:
e ll3ydeHue BIUSHUSA YCIOBUM MPOBEACHUS XUMUYECKON pEAKIIUU Ha €€ CKOPOCTb.

e Pemienue SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC «CBoiicTBa KHUCJIOT, cojieil u
OCHOBaHMH KakK QJICKTPOJIUTOB»

JlabopaTopHbIe ONBITHI:
Peakiun oOMeHa Mex 1y pacTBOpPaMHU 3JIEKTPOJIUTOB

PacuerHble 3a1a4n:



Beruncnenus no TepMOXMMHUYECKUM YPABHEHUSAM PEAKLUN.

Pasnen 2. Muoroo6pasue BeuecTs.

Hewmeramnsl. ['anorensl. [lonoxenue B IepuoIn4ecKoOn CUCTEME XUMUYECKUX
3JIEMEHTOB, CTpOeHUE UX aroMoB. Haxoxnenue B npupojie. dusnueckue u XuMUYECKUE
CBOICTBa rajioreHoB. CpaBHUTEbHAS XapaKTEpUCTUKA rajloreHoB. [lonyueHue u npuMeHenme
rajoreHoB. Xyop. Pu3n4ecKre U XUMUYECKHE CBOMCTBA XJiopa. [[puMeHeHue xiopa.
XnopoBogopoa. Pusznueckue croiictBa. [lomydenune. ComnsiHast KHCIOTa U €€ COJIH.
KauecTtBeHHas peakiiys Ha XJ0opua-MOHBL Pacrio3HaBaHue Xi10pua0B, OpOMHUIOB, HOAHIOB.

Kucnopon u cepa. Ilonoxxenue kucinopoa v cepbl B IEPUOANYECKON cucTeMe
XMUMHMUYECKUX JIEMEHTOB, CTpoeHue ux atoMoB. Cepa. Anorponus cepsl. dusnueckue u
xuMudeckue coiictBa. Haxoxaenne B mpupoe. [Ipumenenue cepsl. CepoBOIOPO/I.
Ceposooopoonas kucnioma u ee conu. KauecTBeHHas peakius Ha cyabdua-uonsl. OKCua cepbl
(IV). ®usndeckre u xuMudeckue cBorcTea. [Ipumenenune. Ceprucmas Kucioma v e COJIH.
KauectBennas peakuus Ha cyinbGuT-uoHbl. Oxcun cepol (V). CepHas kucnora. XumMuueckue
CBOMCTBA pa30aBIIEHHON U KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHL. KaduecTBeHHast peakiys Ha
cynb¢aT-uoHbl. XUMHUYECKHE PEaKLIMH, JIeXKAIIHE B OCHOBE MOJYyYEHHsI CEPHOUM KUCIIOTHI B
MPOMBIIIIEHHOCTH. [[pruMeHeHre cCepHOM KUCTOTHI.

Aot u pochop. [Tonoxxenue azora u Pochopa B mepruoaUUECKON CHCTEME XUMUYECKUX
AJIEMEHTOB, CTPOEHHUE UX aTOMOB. A30T, GU3HUECKUE U XUMHYECKHE CBOMCTBA, MIOJydYeHUE U
npuMeHenne. KpyroBopor azora B npupoje. AMMuak: GU3NYECKue U XUMHUYECKHUE CBOMCTBA
aMMuaka, noJiydueHue u npuMmeHenue. Coiar aMMOHUs. A30THasi KUCJIOTa U €€ CBOMCTBA.
OKuCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [losydeHne a30THOM KMCIIOTHI B JIAOOPATOPHH.
XHUMHUYECKUE PEAKIUH, JISKAIUE B OCHOBE TOJyYCHHS a@30THOM KUCIIOTHI B IPOMBIIILICHHOCTH.
[Ipumenenne a30THOM KUCAOTHI. COJIM Q30THOM KUCJIOTHI M KX TPUMEHEHUE. A30THBIE
yaoOpeHwus.

®docdop. Amtorporust Gpocdopa. Puznueckne u XuMUIECKrue cBoricTBa Gocdopa. Oxcun
docdopa (V). Oprodochopnas kucnota u ee conu. PocopHbie y1oOpeHus.

VYrnepon u kpeMuuid. [lonoxenue yriuepoaa u KpeMHUS B IEPUOJUUECKON CUCTEME XUMHUECKUX
AJIEMEHTOB, CTPOCHUE UX aTOMOB. YTIEpo. Ariomponus yenepooa: aimas, epagum, KapouH,
@yrnepenvl. Duznueckue U XUMUYECKUE CBOMCTBA yriepoaa. AncopOrusi. YrapHbli ras,
CBOMCTBa U (PU3HOJOTHUECKOE ICHCTBUE HA OPTaHU3M. YTIEKUCIBIN ra3. YroibHas KUCIOTa U €€
conu. KauecTBeHHbIE peakiiuu Ha kKapOOHAT-HOHBL. KpyroBopoT yriepoaa B mpupo/e.
Opranudeckrie COeAMHEHUS yTrIIepoa.

Kpemnuui. Oxcuo kpemnus (V). Kpemnuesas kucioma u ee conu. Cmexno. Llemenm.

Mertannsl. [lonoscenue memannos 6 nepuoOUYecKou cucmeme XumMuieckux J1eMeHmos,
CTPOEHHUE UX aTOMOB. Memannvl 6 npupoode. Metannnueckas cBsi3b. Qusuueckue ceolcmea
Mmemannos. Pao akmugnocmu memannog (31eKmpoxXumMuyeckull psio HanpsaiceHuil Memaiios).
Xumuueckue cBoicTBa MeTayioB. OOmue crnocoObl noaydeHus: MeTauioB. CrijiaBbl METaJUIOB.



[Ilenounsle MeTasuibl. 110s10KEHNE 1IETOYHBIX METAIUIOB B IEPUOINYECKON CUCTEME, CTPOEHUE
nx aroMoB. Haxoxaenue B npupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MIEJTOYHBIX
MeTaiuioB. [[puMEHEeHNE MIENOYHbBIX METAIUIOB U UX COCIMHEHUN.

[[lerouHO3eMeENbHBIE METAIIBI. [10J10)KEHNE IETOYHO3EMENBHBIX METAUIOB B IEPUOJUYECKOM
cucreme, CTpoeHHe nx atoMoB. Haxosxenue B npupoie. Marauii 1 Kanbluil, X BaJKHEHIINE
coeuHeHUS. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPAHEHHS.

Amomunuil. [lonoxeHne amfOMUHUSA B IEPUOJUYECKON CUCTEME, CTPOEHUE €70 aTOMA.
Haxoxnenue B npupone. usndeckre U XUMUUYECKUE CBOMCTBA allOMUHUSA. AM(POTEPHOCTh
OKCHJIa ¥ THIPOKCUA ATFOMUHUS.

Keneso. [TonoxeHnue xene3a B NIEPUOJAUUECKON CUCTEME, CTPOCHUE ero atoma. HaxoxeHue B
npupojie. Puznueckre U XUMUYECKUE CBOWCTBA XKeje3a. BaxkHelme coeuHenus xemnes3a:

OKCHIBI, THAPOKCHABI 1 comu skene3a (11) u sxenesa (111). KauectBennble peakiuu Ha HOHbI Fe?'u
Fe*.

JdemoHncTpaumnu:
®U3NYECKUE CBOMCTBA TaJIOTEHOB.
[TomydeHne XJI0pOBOAOPOIa 1 pACTBOPEHHUE €T0 B BOJIE.
AmorponHbie MOUUKAIU cepbl. OOpa3Ibl MPUPOIHBIX CYIIb(GUIOB U CYIb(HATOB.
[Tonyyenue ammMuaka u ero pactBopenue B Bojie. O0pasmpl MPUPOTHBIX HUTPATOB, GocdaTos.
Monenu KpucTaNInYecKuX peméToK anMasa u rpadura.
OO6pa3ibl NpUPOIHBIX KApOOHATOB U CHIIMKATOB.

OO0pa3ipl BaXKHEHIIMX COCAMHCHUIN HATPUS, KaJIUs, IPUPOTHBIX COSAMHEHUN KaJIbIINS,
ATIOMUHHUS, PYJT Kene3a.

B3aumoneicTBue mMEI0YHbIX, MET0YHO3EMEIbHBIX METAJUIOB U AJIFOMUHHUS C BOAOH.
Cxxuranue xeie3a B KACIOPOJE U XJIOPE.
IIpakTuyeckue padboTbi:
e [lomydeHue CONSTHOM KUCIIOTHI U U3YYECHHUE €€ CBOKCTB.
e Pemenue 3kcniepuMeHTaNbHBIX 3a1a4 1o TeMe «Kucinopon u cepa»
e [losydyeHne aMmmuaka U U3y4eHUE €ro CBOUCTB.

e [Tlonyuenue oxcunaa yraepona (1V) u usydenue ero cBoiicts. PacnosnaBanue
KapOOHATOB.

e Pemienue OKCIICPUMCHTAJILHLBIX 3a1a4 110 TCMC «MeTajibl ¥ UX COSIMHECHUS.

JlabopaTopHbIe ONBITHI:



BriTecHeHMe ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUI.
O3nakomiieHHE ¢ 00pa3laMu cepbl U e€ MPUPOTHBIX COCTUHEHUH.
KauectBeHHbie peakiuu cynbGua-, cylbGur- u cynbdar- HOHOB B pacCTBOpE.
B3anmMoeiictBre coseil aMMOHMS CO LIEN0YaMU.
KauecTBeHHas peakiys Ha yIrJIeKUCIIbIN ras.
KauecTBeHHbIE peakIMy Ha KapOOHAT-HOH.
N3ydenne 06pa3iioB METAIJIOB.
B3anmopeiicTBre METAIIOB ¢ PaCTBOPaMHU COJIEH.
O3HakoMJIEHHE CO CBOMCTBaMH M MPEBPAIEHUIMH KapOOHATOB U THAPOKAPOOHATOB.
[Tonyuenue rupokcHia aTFOMUHUS U B3aUMO/JICHCTBHE €T0 ¢ KUCIOTaMH U IIEJI0YaMH.
KauecTBeHHbIe peakuuy Ha HoHbI Fe?" u Fed*
Pac4yerHble 3axaun:

Brruncnenus mo XuMUIECKUM YPaBHEHUSIM MacCChl, 00bEMa MM KOJTUYECTBA BEIIECTBA T10
KOJIMYECTBY, 00hEMY, MAacCe PEareHTOB WX MPOYKTOB PEaKiui. BhIAUCIEHUS 110 XUMHUYECKUM
YpaBHEHUSM MacChl, 00bEMa MM KOJIMYECTBA BEIIECTBA OJTHOTO M3 MPOJAYKTOB PEAKIHH TI0
Macce UCXOJIHOTO BEIIEeCTBa, 00bEMY MITH KOJTMYECTBY BEIIECTBA, COACPKAIIETO ONMPEACIEHHYIO
JIOJTI0 TIPUMECEH.

Pasznen 3. KpaTkuii 0030p BaxkHelIIMX OPraHU4eCKUX BellecTB.

Hpez[MeT OpFaHquCKOﬁ XHUMMHH. HeopraHquCKI/Ie " OPraHUuvdCCKUE COCIUHCHMUS. YFJ'ICpOI[ —
OCHOBA XM3HM Ha 3emiie. OcOOEHHOCTH CTPOCHHUS aToOMa Yriji€epoaga B OPraHu4CCKux
COCIMHCHMUAX.

YrneBonoposl. [IpenenbHbie (HaChILIEHHBIE) YIIIEBOIOPOAbl. MeTaH, 3TaH, MpomnaH —
MpOCTEHIIINE MPEICTABUTENH MPEACTbHBIX YTIEBOA0POA0B. CTPYKTYpHBIE (POPMYIIBI
yrIeBOA0POAOB. ['oMoNOrndeckuii psi mpeaenbHbIX YriieBOA0po10B. ['oMonoru. @usndeckue u
XMUMHUYECKHE CBOMCTBA MPEAENbHBIX YIIIEBOJOPOI0B. Peakiiuu ropeHus u 3aMemieHusl.
HaxoxpaeHnue B mpupo/ie mpeaenbHbIX yriaeBoaopoaos. [Ipumenenne metana.

Here,Z[eJ'ILHHC (HeHaCBIH_IeHHBIe) YriieBOAOPOAbI. OTUJICHOBBIN pAA HEIIPEACTIBbHBIX
YrieBo4OpOd0B. OtuneH. u3ndecknue U XUMUYECKHUE CBOMCTBA ATUIICHA. Peakuun
MMPpUCOCINHCHMUSL. KauecTBennbie PCaKin Ha 3TUJICH. Peakuus MoJIMMEpHU3allnuu. IlomusTrneH.
HpI/IMeHeHI/IC OTHUJICHA.

AL[CTI/IJ'ICHOBHﬁ pAA HEMIPEACIBbHBIX YIJICBOAOPOOOB. AL[CTI/IJ'ICH. CsolicTBa allCTHUJICHA.
HpI/IMeHCHI/IC alcTUuJICHA.

Hcmounuxu y2ne6000p0o008: npupooHbslil 2as, Heghms, y2ob.



[TpousBoaHbIe yriaeBoaopoaoB. KpaTkuit 0030p opraHM4ecKUX COSMHEHH: O JHOATOMHBIE
CIUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUIIEHIIIUKOJIb, TIIIULEPHH), KAPOOHOBBIE
KHCJIOTHI (MypaBbUHas!, YKCYCHAsl, aMUHOYKCYCHas, CTEAPHHOBAs, OJICMHOBAs), CII0KHBIE d(PHUPHI,
YKUPBI, YTIEBOIbI (TJIFOKO3a, Caxapo3a, Kpaxmal, eJUTI0103a), aMUHOKHUCIIOTHI, Oenku. Poib
OEJIKOB B OpraHHU3Me.

[ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTEIIEHb IToJIMMepr3anuu. [lonusTiiieH, monumnponuieH,
MTOJIMBUHUIXJIOPHL.

Xumuueckoe 3azpszHenue okpyxicaioujeli cpeobl U e20 NoCaeOCmBUsL.
JdemoHncTpauuu:
Mogenu MOJeKyJl OpPraHNYEeCKUX COSTUHEHUN.
['openue yriaeBogopoa0B U 0OHAPYKEHHE MPOTYKTOB UX TOPEHUS.
[Tonyuenne stunena. KauecTBeHHbIE peakiMi Ha STHIJICH.
PactBopenune 3TuI0BOTO CIMpTa B BOJIE.
PactBopenue rimieprna B BOJIE.
[TosydyeHue u CBOMCTBA YKCYCHOM KUCITIOTHI.
HccnenoBanue cBOMCTB KUPOB: PACTBOPUMOCTH B BOJIE M OPraHUYECKUX PACTBOPHUTEIISAX.

KadectBeHHas peakiys Ha TIIFOKO3Y U Kpaxmait. O0pasiibl U3IeIuil U3 MOJIMATUIICHA,
MOJIUIIPOTIUIICHA.

TEMATHYECKOE IINTAHUPOBAHHUE

9 kaacce
Mmuoroo | 1 | Knaccudukan | 6 KnaccuduuupoBaTs XuMu4deckue peakiuu. 2,
Opa3ue S | mi IIpuBOAMTE MpUMEPHI PEAKIINI KaXIOTO THUIIA. 4,
XUMHYe XUMHUHCCKNX Pacrios3HaBaTh OKHCIUTENbHO-BOCCTAHOBUTENBHBIE | O
peaKIuii: 7
CKHX peakiuu.
peakuuu o
NpeICsATh OKUCIUTEb.BOCCTAHOBUTEIb
peakuu COC/IMHCHHS, pea ’
. pasioKeHus, NPOIIECC OKMCIICHUS, BOCCTAHOBJICHUSI.
15 gacoB 3aMeleHus, Habnronate 1 onuchIBaTh XMMUYECKHE PEAKLIUU C
oOMeHa. MIOMOIIBIO €CTECTBEHHOTO SI3bIKA U SI3bIKA XHUMUHU.
OxuciuTesnbH HccnenoBaTh ycnoBusl, BAUSIOIUE HA CKOPOCTh
0" XUMUYECKOHN peakIuH.
BOCCTaHOBHTE
IBHELG OnwuceIBaTh yCIOBHS, BIUSIOLINE HA CKOPOCTb
peaKiui. XUMUYECKOHN peaKIui.
JK30- U [IpoBoANTH rpynIIOBEIE HAOIIOAEHUS BO BpeMs
SHAOTEpMUYE IPOBE/ICHUS IEMOHCTPAIIMOHHBIX OTIBITOB.
CKHC Y4acTBOBaTh B COBMECTHOM O6cy)K,[[eHI/II/I
peaKImH.




oOpaTtumbie U
HEeoOpaTUMBbIE
peaxkuuu (6).

pe3yabTaTOB OMBITOB.
CocTaBisTh TCPMOXHUMUYCCKHUEC YPABHCHUA
peaKuuid.

Berancnsate TeruioBoit 3 dekt peakiuu mo ee
TEPMOUMUYECKOMY YPaBHEHHUIO.

XUMHUYECKHE O06001aTh 3HaHUS O pacTBOpax. 4.9
peakuuu B TTpoBONTH HAGIIOICHHS 3a TIOBE/ICHHEM BemlecTB | 0,8
BOJTHBIX B PacTBOpax, 38 XUMUUECKUMU PEAKITUIMH,
pacTBoOpax. MPOTEKAIOIMMHU B PACTBOpaXx.
DNEeKTPOIUTHY DopMynHpOBaTh ONPEACICHUS IOHITUH
eckas «QIEKTPOIUTY, KHEITEKTPOIUTY,
JTUCCOTTUAITUS <OIEKTPOTUTHYECKAS JUCCOIHAIIS.
(3). KoHnkpeTtnzupoBaTh MOHITHE «AOHY.
O0001IaTh MOHATHS «KATHOHY, «AaHHOHY.
Peaxuun HccnenoBaTth CBOMCTBA pacTBOPOB JIEKTPOJIUTOB.
HOHHOTO OnuceIBaTh CBOMCTBA BEIIECTB B XOJIE
obumena u JEMOHCTPAIIMOHHOTO U J1a00pPaTOPHOTO
YCIOBHS UX
T — skcriepuMenTa. CoOro1aTh MpaBuiia TEXHUKH
(6) 0e30macHOCTH. XapaKTepHu30BaTh YCIOBUS TCUCHUS
peaKkIuii B pacTBOpax IEKTPOIUTOB JI0 KOHIIA.
Onpenensatb BO3MOKHOCTh TPOTEKAHUS PEAKIUI
MOHHOTO OOMEHa.
[TpoBoUTH rpyNMoBbIE HAOTIOACHUS BO BpEMs
MPOBEJCHUS IEMOHCTPAIIMOHHBIX U JIA00PATOPHBIX
onbITOB. OOCYXAaTh B IPYIIAX pe3yiIbTaThl
OIIBITOB.
OOBACHATDH CYIIHOCTh peakuii HOHHOTO OOMeHa.
Pacnio3naBath peakiuy HOHHOTO 0OMeHa.
CocTaBiiATh HOHHBIE YPABHEHUS PEAKIIMil.
CocTaBiATh COKpALIEHHbBIE HOHHBIE YPaBHEHUS
peaKIui.
Mmuoroo | 4 | Hemeramibl OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 5,
Opasue 4 | (oOwas HEMETAJIJIOB B IIEpUOJax U A-rpynnax. 7,
BelecT XapaKkTepucT XapaKkTepu30BaTh IalOreHbl HA OCHOBE MX 6,
B. Ka HEMETaJLIon II0JIOKEHUS B ieproanueckon cucreme .M.
44 yaca mo mx MenzeneeBa 1 0COOEHHOCTEH CTPOSHUS UX aTOMOB.

MOJIOKEHUIO B
NEPUOIUYECKO
U cucreme
XUMUYECKUX
3JIEMEHTOB.
3aKOHOMEPHOC
TH U3MEHEHUS
nepuogax u
rpynmnax
(bu3nuecKkux u
XUMUYECKUX

OOBACHITH 3aKOHOMEPHOCTH W3MEHCHUSI CBOWCTB
TaJIOTEHOB TI0 TIEPUOJTY ¥ B A-TpyIax.

OnwuchIBaTh CBOWCTB BEIIECTB B X0JI€
JIEMOHCTPAIIMOHHOTO | J1a00paTOPHOTO
IKCTIIEPUMECHTA.

Cobmo1aTh TEXHUKY 0€30MaCHOCTH.

Pacrnio3HaBath OMBITHBIM IIYTEM COJITHYIO KUCIIOTY
U €€ COJIM, OPOMMU/IBI, HOIUIBI.

Hcnonws3oBath npuoOpeTeHHbIC 3HAHUS U YMEHUS B




CBOICTB MPAKTUYECKOU IESITENBHOCTU U ITOBCEAHEBHOM
IIPOCTBIX YKU3HH C TIeJTbI0 0€30TIacHOTO 00paIieHus ¢

BCIICCTB, BEIIECCTBAMHU U MAaTEPUATIAMHU U SKOJIOTHYECKH

BBICIIAX rPaMOTHOTO MOBEJICHUS B OKPYKAIOIIEH cpelie.
OKCHUJIOB U

KHCIOPOJIOCO]T Brruncaste MaccoByIO 0JI0 PAaCTBOPEHHOTO

epIKaLHX BEILIECTBA B pacTBOpE.

KHCIIOT,

00pa3oBaHHBIX

HEMeTaJuIaMHu

BTOPOTO U

TPETHETO

TEpPUOJIOB.

l"anorensr (5)

Kucnopon n XapaxTepusoBathb 3eMeHThl VIA- rpynisl 5,
cepa (8) (moArpynmel KUCI0POIa) Ha OCHOBE UX MOJIOKEHUS g,

B nepuoanueckon cucreme .M. Menneneesa u
ocoOeHHOCTeHN CcTpoeHUs uX aTOMOB. OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB JICMEHTOB
VIA- rpynms

10 IEPUOTY U a A-Tpynnax.

XapakTepru30BaTh aJUIOTPOTIHIO KUCIOPOIa U CePhI
KaK OJIHy U3 IPUYHH MHOTOOOPAa3Hsl BEIIECTB.
OnuceIBaThL CBOMCTBA BEIIECTB B XO1€
JIEMOHCTPAIIHOHHOTO | J1a00paTOPHOTO
IKCTIEPUMEHTA.

ColmonaTh TEXHUKY 0€30MacHOCTH.

Oxa3bIBaTh MEPBYIO MIOMOIIb IPH OTPABJICHUSX,
0’KOTaX W TPaBMax, CBS3aHHBIX C PEAKTUBAMU U
1a00paTOPHBIM 000PYTIOBAHUEM.

OnpenensTh MPUHAUIC)KHOCTD BEIIECTB K
OTIPE/ICTICHHOMY KJIaCCY COCMHEHHIHA.
ComnocTaBJiATh CBOMCTBA Pa30aBICHHON U
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI.
3anuchIBaTh YpaBHEHUS PEaKIMii B HOHHOM BHUJIE C
yKa3aHHEM Mepexo/1a IEKTPOHOB.

Pacnio3HaBath ONMBITHBIM ITyTEM PAacTBOPHI KKCIIOT,
cyabGuIbl, CyTbPUTHI, CyIb(aThI.

Hcnonb3oBath MprHOOpeTeHHBIE 3HAHUS U YMEHUS B
MPAKTHYECKON AESITETbHOCTU U TIOBCETHEBHOM
YKU3HH C IIeTIbI0 0€30MacHOro oOpalieHus ¢
BEIIECTBAMU U MaTepHUalaMH M SKOJIOTHUECKU
IPaMOTHOTO MOBEICHHUS B OKPYKAIOIIEH cpeie.
BbIyncnsaTh Mo XMMHYECKUM YpaBHEHUSIM Maccy,
00BEM M KOJMYECTBO BEIIECTBA OJHOTO U3
MPOIYKTOB PEAKIIUH 10 MACCE UCXOTHOTO
BEIECTBa, 00bEMY MJIM KOJIMYECTBY BEIIECTBA,




COJIEPKAIETO ONPEACTICHHYIO JIOJII0 IPUMECEH.
['0TOBUTH KOMITBIOTEPHBIEC IPE3CHTAIMU IO TEME.

AzoT

docdop (9)

XapakTepu3oBarh 31€MEHThI V A- Ipymiibl
(moArpyIIbl a30Ta) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckon cucreme J1.1. Menneneesa n
0COOEHHOCTEHN CTPOCHHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
271eMEeHTOB VA- Ipymnisbl.

XapakTepu3oBaTh aUIOTponHio ocdopa Kak ogHY
U3 IPUYMH MHOTOOOPa3Hsl BEIIECTB.

OnwuceIBaTh CBOMCTBA BEIIECTB B XO/IE
J€MOHCTPAIIMOHHOTO U J1a00PaTOPHOTOo
JKCIIEPUMEHTA.

ColOmrogaTh TEXHUKY 0€30MacHOCTH.

Oxa3bIBaTh MEPBYIO MIOMOIIH TPH OTPABJICHUSX,
0’KOTaX M TpaBMax, CBSI3aHHBIX C PEAKTUBAMU U
1a00pPaTOPHBIM 000PYIOBAaHUEM.

YcraHaBIMBaTh MPUHAIICKHOCTD BEIIECTB K
OTIPEIeIECHHOMY KJIacCy COEMHEHUH.
ComnocTaBinsATh CBOMCTBA pa30aBiIeHHON U
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI.
CocCTaBiATh YpaBHEHUS CTYIIEHYATOM
JUCCOIMaIy Ha mpuMepe GpochopHO KUCTOTHI.
3anuchiBaTh YPABHEHHS PEAKIIMH B HIOHHOM BHUJIE C
yKa3zaHUEM Iepexo/ia dJIEKTPOHOB.

PacriozHaBath ONBITHBIM TyTEM aMMHUAaK, PaCTBOPBI
KUCJIOT, HUTpAT- U (pocdaT-uoHbL, HOH aMMOHHUSL.
Hcnonb3oBaTh NpuoOpeTEHHbIE 3HAHUS U YMEHUS B
MPAKTHYECKOHN AESITeTbHOCTU U MIOBCETHEBHOM
YKU3HU C 11eJIbI0 0e30MacHoro oOpalieHus ¢
BEIIECTBAMU U MaTepHaliaMHu 1 SKOJIOTHYECKU
IPaMOTHOTO MOBEACHUS B OKPYKAIOIIeH cperie.
BoruncnsaTe MaccoBylo JA0JH0 PACTBOPEHHOTO
BEIIECTBA B paCTBOPE.

[Tonb3oBatbest nuHGOpMaLIMEH U3 APYTUX
UCTOYHUKOB JJIsl IOJTOTOBKU KPATKUX COOOIICHU.
['0TOBUTH KOMIIBIOTEPHBIE TPE3EHTALIMU IO TEME.

~NoTAN

Yraepoa u
KpemHui (8)

-

Xapakrepu3oBath 31eMeHThl IV A- rpynms
(moarpymIiel yriaepo/sia) Ha OCHOBE UX MOJIOXKEHHUS B
nepuoauueckoi cucreme /.M. MenneneeBa u
0COOEHHOCTEHN CTPOSHMSI UX ATOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
aneMeHToB |V A- rpynsl.

XapakTepu30BaTh AJLUIOTPOIIHIO YIIIEpOAa Kak
OJIHY U3 IPUYMH MHOT00Opa3us BEIIECTB.

2,4
5,1




OnuceIiBaTh CBOMCTBA BEILIECTB B XOJI€
JIEMOHCTPAIIMOHHOTO | J1a00paTOPHOTO
IKCIEPUMEHTA.

Cobmo1aTh TEXHUKY 0€3011aCHOCTH.
ConocTaBisATh CBOMCTBA OKCUOB YIiepoaa U
KPEMHUS, OOBSCHATH IPHYUHY UX Pa3ITHUHSL.
YcTanaBnuBaTh NPUHAAICKHOCTh BEIIECTB K
OTIPEICIIEHHOMY KJIACCy COECUHEHUM.
Jloka3bIBaTh KUCIOTHBIN XapaKTep BBICIINX
OKCHUJIOB yIJIepOJa U KPEMHHUSI.

3anuchIBaTh YpaBHEHMsI peakliuii B MOHHOM BUJIE C
yKa3aHUEM Iepexo/ia JIEKTPOHOB.

OcymiecTBIATh B3aUMOIIpEBpallieHus: KapOOHATOB
U TUJIPOKapOOHATOB.

Pacnio3HaBaTh ONBITHBIM ITyTE€M YIJIEKUCIIBIN a3,
KapOOHAT-NOHBI.

Hcnonb3oBath NproOpeTeHHbIE 3HAHNS U YMEHUS B
MPAKTUYECKON JIEATEIbHOCTH U MIOBCETHEBHON
JKW3HHU C IIeJIbI0 0€30MMacHOr0 00paIieHus ¢
BELIECTBAMU U MaTepHaaMu 1 3KOJIOTHYECKU
IPaMOTHOIO MOBEACHHUS B OKPYKAIOIIEH cperie.
BerynciaTe 10 XMMUYECKUM ypaBHEHUSM Maccy,
00BEM U KOJMYECTBO BEIIECTBA OJHOTO U3
IIPOJYKTOB PEAKIUH T10 MACCE UCXOTHOTO
BEIIECTBA, 00BEMY MJIU KOJIUYECTBY BEILECTBA,
COJZIEPIKALLETO ONPENEICHHYIO JOJII0 IPUMECEH.

MeTtaniabl
(obmas
XapaKTEPUCTH

ka) (3)

IIlemounskie
MeTasuibl (2)
IIemouno-
3eMeIbHbIC
metasubl (1)

AmroMuHUI

(2).
Keneso (5)

XapakTepru30BaTh METAJIBI HA OCHOBE UX
MOJIOKEHUS B nmeproauueckoit cucreme .M.
MenpeneeBa 1 0COOEHHOCTEH CTPOCHHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
METaJIJIOB 10 NEPUOAY U B A-Tpymmax.
HccnenoBaTh CBOMCTBA M3yuaeMbIX BEIIECTB.
OOBACHATH 3aBUCUMOCTD (DU3UYECKUX CBOMCTB
METAJIJIOB OT BUJAa XMMHUECKOH CBS3U MEXKIY UX
aToOMaMH.

Hab6mronaTh 1 onmuchIBaTh XHMHYECKHUE PEAKITUHU C
IIOMOIIIBI0 €CTECTBEHHOTO SA3bIKA U A3bIKa XUMHUHU.
Habmonate AeMOHCTpHUpyeMbIe U CaMOCTOSTEIHHO
MPOBOJAMMBIE OTIBITHI.

OnuceiBaTh CBOMCTBA N3y4aeMbIX BEIIECTB Ha
OCHOBE HAOIIOJICHH 32 UX MPEBPAIICHUSIMU.
Jloka3biBaTh aM(OTEPHBII XapaKTep OKCUIAOB U
TUIPOKCUIOB amoMuHus u xxenesa (11).
CpaBHUBATh OTHOIICHNE U3YYAEMBIX METAIIOB U
OKCHJIOB METAIIOB K BOJIE.

(62 BN S

o -




CpaBHHMBATh OTHOILIEHUE THAPOKCUJIOB HATPHS,
KaJIbLIUSI ¥ aJTFOMUHUS K PaCTBOPAM KHUCJIOT U
LIEJI0YEH.

Pacnio3naBath ONBITHBIM ITyTEM TUIPOKCU-UOHBI,
noH Fe?* u Fe®*,

CobmnroaTh TEXHUKY 0€3011aCHOTO 0OpaIeHs ¢
XMMHUYECKOH NOCY10H U JIaOOpaTOPHBIM
000pyTI0BaHHEM

OcyiiecTBIATh PEeAKIUH, TOITBEPKIAOIITUE
TEHETUYECKYIO CBS3b MEXK/Ty HEOPTraHUYECKUMU
COCTMHEHUSIMHU.

3anuchIBaTh YpPaBHEHHS PEAKIIUH B MOHHOM BUJIE C
yKa3aHHEM Tepexoa dJIEeKTPOHOB.

O06001maTh 3HAHUS U JIeTIaTh BHIBOBI O
3aKOHOMEPHOCTSX U3MEHEHUI CBOMCTB METAJNIOB B
nepuoiax A-rpymnmax nepuoIn4eckor CUCTEMBI.
[IporHo3upoBaTh CBOKWCTBA HEM3YUEHHBIX
3JIEMEHTOB U UX COCAMHEHHI HA OCHOBE 3HAHUM O
TEPUOINIECKOM 3aKOHE.

Hcnonb3oBath NproOpeTeHHbIE 3HAHNS U YMEHUS B
MPAKTUYECKOU NESITETLHOCTH U MOBCEIHEBHOM
JKW3HHU C I1eJIbI0 0€301MacHOro 00paIieHus ¢
BEILECTBAMH M MaTepUaJIaMU U HKOJOTMYECKU
rPaMOTHOTIO MOBEJICHUS B OKPYKAIOLIEH cpelie.
BbIuncasTe Mo XMMHYECKUM YPaBHEHUSIM Maccy,
00BEM M KOJIMYECTBO BEIIECTBA OJHOTO U3
MPOJIYKTOB PEAKLHUHU [10 MACCE UCXOTHOTO
BElIECTBAa, 00bEMY WJIM KOJIMYECTBY BEIIECTBA,
COJIEPKALIETO ONPEIEICHHYIO 100 IPUMECEH.
[Tosnb3oBaThes nHGOPMaLUE U3 APYrUX
UCTOYHUKOB JJIsl IOJTOTOBKU KPATKUX COOOIICHU.
['oTOBUTH KOMIIBIOTEPHBIE MPE3EHTALUU 10 TEME.

KpaTkn
il 0030p
BasKHeH
IUX
OpraHu
YeCKHX
BelecT
B.

9 gacos.

Kpatkuit
0030p
BaKHEUIITUX
OpPraHUYeCKUX
BemecTs (9).

Hcnonp3oBaTh BHYTPU- U MEXKIIPEIMETHBIE CBSA3H.
CocTaBisITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE
dbopMyIBI YTIIEBOAOPOIOB.

Onpenensath NPUHAJJICKHOCTh BEIIECTBA K
OIPENETIEHHOMY KJIaCCy OPTraHUYECKHUX
COCJIMHEHMH.

3anuceIBaTh YpPaBHEHUS PEAKIUI 3aMEILIEHUS U
IIPUCOEIMHEHUS C YUACTUEM OPraHUYECKUX
BEILIECTB.

Habmtonate AeMOHCTpHUpPYEMBIE OTBITHI.

2,4
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| pe3YJIBTATOB OIBITOB.
TTpoBOAWTH K24eCTBEHREIE PEAKIAZ Ha HEKOTOPEIE
. OPraEAuecKEe BemecTsa.
i, ‘ TToms30BaTECH HHGOPMAIMEH U3 ADYTHX
| FICTOURMKOR JUIA IOATOTOBKH KPATKUX COOGIICHMI.
| T'oTOBATS KOMIIBOTEDHEE PEICHTALIHN 11O TeMe.

COrNACOBAHO

COr/IACOBAHO

NpoToKOA 2aceAzHUA METOAUHECKOTD JamecTurens aupekropa no YBP

06 b MHEHUR YHUTENEH SCTeCTRRHHO-
MaTemaTu4eckoro umraa MBOY COLL e

M. B.A. MnevtuHa

L

B.E.MyiluHuKosa

=

28 agerycra 2023 rofa

o127 asiycra 2023 ropaNel
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