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HOACHUTEJIBHAMA SAITNCKA

[IporpamMa 1Mo XMMHMM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs COCTaBJIE€HA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl OCHOBHOTO OOMIETO
oOpazoBanus, mnpeacraBieHHbix B DPI'OC  OOO, a Takxke Ha OCHOBe (QenepalibHON paboueit
IPOTPaMMbI BOCIIUTAaHHUA M C Y4ETOM KOHIICTIIUHU MpPErojaBaHusl ydeOHOro mpeamera «XUMHUS» B
oOpa3oBaTenbHbIX opranu3anuax Poccuiickoit @enepaunn.

[Iporpamma mo XuMuu pa3paboTaHa ¢ LENbIO OKA3aHUS METOJUYECKOM MOMOIIM YUYMTENI0 B
co3laHuM paboueil mporpaMmbl IO y4eOHOMY MTPEIMETY.

IIporpamma o XMMuu AaET MpeACTaBIECHUE O 1IeNAX, O0IIel cTpaTeruy 00y4eHus,BOCIUTAHUS 1
pa3BUTHS O0YYAIOIIUXCS CPENICTBAMH YI€OHOTO MPEIMETa, yCTaHABINBACT 0053aTEIIbHOE MPEIMETHOE
coJiepKaHue, MpeaycMaTpUBaeT paclipelelieHue ero 1o KjaccaM U CTPYKTYpHUpOBaHUE IO pasjesiaM U
TEMaM MPOTPaMMBbI 10 XHMHH, ONPEACseT KOJUYECTBEHHbIE M KadeCTBEHHBIC XapaKTEPUCTHKU
COJIepKAaHUsA, PEKOMEHAYEMYIO TOCIIE0BAaTEIIbHOCTh U3YYEHUS XUMHUM C YU4ETOM MEKIIPEIMETHBIX U
BHYTPHIIPEMETHBIX CBSI3€Hl, JOTHKH Y4€OHOT0 MpoIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaromuxcs,
omnpenenseT  BO3MOXHOCTH  IpeaMeTa Ul pealu3alud TpeOOBaHMH K pe3ysibTaTaM OCBOCHMS
OCHOBHOH 00pa3zoBaTeIbHONH NPOTpaMMbl Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHus, a
TaKke TpeOOBaHMH K pe3yipTaTaM OOY4YEHHs XHMHUM Ha YpOBHE ILeJiell H3ydeHHUs IpeaMeTra u
OCHOBHBIX BHUJIOB y4eOHO-ITO3HABATENBHON NESITEIHLHOCTH OOY4YarOMIerocs MO OCBOCHHIO y4eOHOTO
CoJIepKaHusl.

3HaHWE XWMHU CIYXXHT OCHOBOH Ui (OPMHPOBAHUS MHUPOBO33PEHHS OOYYArOIIErocs, ero
IPEJCTaBICHUNH O MaTepUalbHOM €JUHCTBE MHUpA, BAXHYIO POJIb UIparoT (opMupyemble XuUMHUEH
NPEICTAaBICHUA O B3aUMOINPEBPAIICHUSIX SHEPIrHUU 00 ABOJIONHMH BEIIECTB B MPHUPOJE, O IMYTIX
peleHus Io0aJbHBIX MPOOJIeM YCTOMUMBOrO  Pa3BUTHUS  YEIOBEYECTBA —  CBIPbCBOW,
JHEPreTUYecKON, MHIIEBOM U KOJIOTHUECKON 0€30MacHOCTH, TPOOIEM 3ApaBOOXPAHEHUSL.

Nsyuenue xumun:

CHOCOOCTBYET peanu3aliil BO3MOXKHOCTEH HJs caMOpa3BUTUS M (POPMHUPOBAHUS KYIbTYpHI
JTUYHOCTH, €€ 001el U QYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs,
HaBBIKOB HMX CAMOCTOATEIbHOW Yy4eOHOM JEATEeIbHOCTH, HKCIEPUMEHTAIbHBIX u
HCCIIEIOBATEIICKUX YMEHHH, HEOOXOTUMBIX KaK B MOBCEIHEBHOW >KU3HU, TaK U B
npoeCCUOHAIBHON e TEIHLHOCTH;

3HAKOMUT CO CHEIM(PHUKON HAYYHOTO MBIILICHHS, 3aKJIabIBA€T OCHOBHI 1I€JIOCTHOTO B3IJIsAa Ha
€IMHCTBO TPUPOABI M  4YEJOBEKa,  SBISIETCS  OTBETCTBEHHBIM  JTaloM B ()OPMHPOBAHUHU
€CTECTBEHHOHAYYHOUW IPaMOTHOCTH O0yUaIoIUXCs;

CTIOCOOCTBYET (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYyYHBIM 3HAHHSIM, K
PHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30oBaHHe 00y4arOIIUXCs.

JlaHHbIC HampaBJICHHUS B OOYYCHHH XHMHUHU OOECIICUMBAIOTCSA CHEHU(PHUKON COJEpIKAHUS
yueOHOro MpeaMeTa, KOTOPBIA SBISETCS MeNaroruuyeckd aJanTHPOBAaHHBIM OTpa)keHHEM 0a30BOit
HayKH XMMUU Ha ONPECIIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTrO oOmIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
00y4aroIMMUCS CUCTEMBbl IE€PBOHAYAIBHBIX MOHATUNH XHMHHM, OCHOB HEOPraHMYECKOW XUMHUHU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATUN OPTaHUYECKON XUMUH.

CTpyKTypa copepkaHusi IPOTpaMMBbI 110 XUMHUHU cpOpPMHUPOBaHA HA OCHOBE CUCTEMHOTO TIOX0/1a
kK e€ m3ydyenuro. CoJep)kaHUE CKIIAJbIBACTCA U3 CHCTEMbl MOHITHA O XHMHUYECKOM DJJEMEHTE U
BEIIECTBE W CHUCTEMbl MOHATHMM O XUMHYecKoM peakuuu. OOe 53TU CHCTEMbBl CTPYKTYPHO
OpPraHM30BaHbl [0 MPHUHIMIIY MOCIEAOBATEIHHOIO Pa3BUTHs 3HAHUN HAa OCHOBE TEOPETUUYECKHX
IPEJICTaBICHUNA Pa3HOTO YPOBHS:

aTOMHOMOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETr0 ecTecTBO3HaHus;, llepuoanueckoro

3akoHa /[.M1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH; Y4EHUS O CTPOCHUU aToMa U

XUMHYECKOH CBSI3H;

MPEJCTABICHUNA 00 IIEKTPOIUTUIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.
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Teopernueckne 3HAHMS PpPAaCCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH IIOJYyYECHHBIX H
OCMBICJIEHHBIX ()AaKTOB, Pa3BUBAIOTCSI MOCIEAOBATENBHO OT OJHOIO YPOBHSI K APYrOMY, BBIIIOJIHSIS
(GyHKIMU OOBSCHEHUS W HPOTHO3UPOBAHMS CBOICTB, CTPOCHMSI M BO3MOXKHOCTEH HPAKTUYECKOIO
IIPUMEHEHUS U NIOJIy4CHUS U3Y4aeMbIX BELIECTB.

OcBoeHne mporpaMmbl IO XHMHH CHOCOOCTBYeT (DOPMUPOBAHHMIO MPEJCTABICHUS O
XUMHYECKON COCTABIIAIOIIECH HAYYHOM KAPTUHBI MUpPA B JIOTHUKE €€ CUCTEMHOMW IPUPO/IbI, IEHHOCTHOT'O
OTHOLLIEHUS K HAYYHOMY 3HAHMIO U METOJaM IMO3HaHus B Hayke. M3ydeHue XMMHUM IPOUCXOAUT C
NpUBJICUYCHIEM 3HAHUH U3 paHee N3YUYEeHHBIX YUeOHBIX MpeaMeToB: «OKpyKarommii Mupy», «buomorus.
5-7 xiacces» U «dusnka. 7 Kiacey.

[Ipy u3yyeHUM XUMHUU HPOUCXOIUT (OPMUPOBAHHWE 3HAHMM OCHOB XHMMHUYECKOW HAyKU Kak
00JacTl COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON AESITeNbHOCTH YelOBEeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KYJBTYpHL. 3aadya y4eOHOTrO MpeaMeTa COCTOMT B (DOPMHUPOBAHHH CHUCTEMBI
XUMHYECKHX 3HAHUW — BaXXHEWIIWX (AKTOB, MOHSITHUN, 3aKOHOB U TEOPETUUYECKUX IOJOKECHHH,
JOCTYIHBIX 0000IIEHUII MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKH, B MPUOOIIEHUN K HAYIHBIM
METOJIaM MO3HAaHUS TpPU M3YyYECHUH BEUIECTB U XHUMUYECKUX pEakiuil, B (QOPMUPOBAHUU U
pa3BUTHH TIO3HABATENBHBIX YMEHHA M WX TNPUMEHEHHH B Yy4eOHO-ITO3HABATENHHON M y4eOHO-
UCCJIEIOBATENILCKOM JesITeNIbHOCTH, OCBOCHMM TMpPaBUIl 0€30MacHOro oOpalleHusi C BelleCTBAMH B
MTOBCETHEBHOW KU3HH.

[Ipy wu3ydeHHH XUMUU Ha YPOBHE OCHOBHOrO oOIIero o00pa3oBaHUS Ba)KHOE 3HAYCHHE
nproOpeny Takue e, Kak:

¢dbopmupoBanue HHTEIJJIEKTYaJIbHO pa3BUTOMI JUYHOCTH, rOTOBOM K
€caMo00pa3oBaHUI0, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY NPHUHATHUIO  PELIEHUH, CIIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUSM JKU3HU;

HAIpPaBICHHOCTh  OOydYeHUs Ha CHCTEMAaTHYeCKOe TMPHOOIIEHHE OOYyJarommxcss K
CaMOCTOSITENIbHON TO3HABATENBbHON NEATeNbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMUPYIOLIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0ecrieueHUe  yCIOBUHM,  CIOCOOCTBYIOIIMX  MPHOOPETEHUI0  OOYyYaroIIMMHCS  OIBITA
pa3HoOOOpa3HOM NeATEIbHOCTH, IO3HAHUS U CaMOIO3HAHMsSI, KIIIOYEBBIX HABBIKOB (KIIIOUYEBBIX
KOMIIETEHIIHI), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUAOBIACATEIILHOCTH,

dopmupoBanue oOmmeld (yHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH,B TOM YHCIIE
YMEHHH OOBICHATH M OLIGHWBATh SBIICHUS OKPYXKAIOUIETO0 MHUPA, HCIOJb3Yys 3HAHUS U OIIBIT,
[OJIy4YEHHBIE NPU U3YYECHUH XUMUHU, IPUMEHATh UX IIPU PELICHUH NPOOJIEM B MOBCEIHEBHOU JKU3HU U
TPYJIOBOH JESTEIBHOCTH;

¢dopmupoBaHre y OOydYaIOUIMXCS TyMaHUCTHYECKMX OTHOUICHWH, IOHUMAHHUS UEHHOCTH
XUMHUYECKHUX 3HAHUU JUJIS1 BBIPAOOTKH 3KOJIOTUYECKH IEI1eCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOI
JESTEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3[I0POBBS M OKPY’KaIOILEH IPUPOIHOMN Cpebl;

pa3BUTHE MOTHUBALIUH K o0y4eHuto, CcrnocoOHocTel K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKHUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BbIOOPY Mpo(uiist U HAMPABICHHOCTH JabHEMIIero o0yueHusl.

OOmree 4MCIIO 4YacoB, PEKOMEHIOBAHHBIX I HM3ydeHUss xuMuu, — 136 dacoB:B 8 kiacce —
68 yacoB (2 yaca B HefieN0), B 9 kitacce — 68 yacoB (2 yaca B HEZCIIO).

JInst KaXXaoro Kiacca IMPEeayCMOTPEHO pe3epBHOE y4deOHOE BpeMsi, KOTOPOE MOXKET OBITh
UCIOJB30BAaHO yYaCTHUKAaMU OOpa30oBaTENBHOrO Ipolecca B LElsIX (HOpMUPOBAHHS BapUATHBHOM
COCTaBISIIOLIECH cofepaHUsl KOHKpPETHOM paboueil mnporpammbl. [lpu sTom oOsi3aTenbHas
(MHBapHaHTHAsI) YacTh COJEPIKAHUS MpPEIMETa, YCTAaHOBJICHHAS NMPUMEPHOH paboueil mporpaMmoi, u
BpeMsi, OTBOJIUMOE Ha e€ U3yueHue, T0JKHBI ObIThCOXPaHEHBI TTOJHOCTHIO.



HNJTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHAU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHHS MTPOTrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHMsI JOCTUTAIOTCS
B X0/ic OOy4YeHUsI XUMUU B €AUHCTBE y4E€OHOW M BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMA U JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMH B OOIIIECTBE MpaBUIaMH U HOPMAaMUIIOBEACHUS U CIIOCOOCTBYIOT ITPOLIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U COLUAIU3AIMNO0YYatOINXCS.

JIuuHOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACHIUPEHHUE ONBITA JIEATEILHOCTH HAa €€ OCHOBE, B TOM
YHClie B 4aCTH:

1) narpuoTHyecKoro BOCHUTAHUSN:

LIECHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HacJe1I0, TOHUMaHMs 3HAYCHUSI XUMHUECKON HAYKHU B )KU3HU COBPEMEHHOr000I11eCTBa, CIIOCOOHOCTH
BJIAJETh JIOCTOBEpHOW WH(OpMaNMEl O TMEepeNOBBIX TOCTHKCHUSX M OTKPBITHAX MHPOBOW U
OTEUYECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTUB HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpa U OOILECTBa;

2) rpaxIaHCcKOro BOCIMTAHUS:

HPENCTABIECHHS O COLUATBHBIX HOPMAX M IPAaBHIAX MEKJINYHOCTHBIX OTHOUIEHUMB KOJUIEKTHBE,
KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO- HMCCIEN0BATENbCKOIA,
TBOPYECKOW M  JPYTMX  BHAAX  JEATEIBHOCTH, TOTOBHOCTHK Pa3sHOOOpPa3HOHM COBMECTHOM
JEATEILHOCTH IIPU  BBIIOJHEHUH Y4YeOHBIX, II03HABATEIBHBIX 3a4a4, BBIIOJHEHHH XUMHYECKHX
SKCIIEPUMEHTOB, CO3IaHUU YI€OHBIXIPOEKTOB, CTPEMIICHHS K B3aUMOIIOHMMAHHIO ¥ B3aMMOIIOMOIIH B
IIPOLIECCE DTOM y4eOHOM IEATENLHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAECHHE U MOCTYIKH CBOUX
TOBAPHUILEH C IIO3MIMU HPABCTBEHHBIX M MPABOBLIX HOPM C YYETOM OCO3HAHMS IIOCIIEACTBUM
IOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PDEHUYECKUE MIPEJCTABIECHHUA O BELIECTBE M XMMHYECKOH PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABISIONIME OCHOBY [UI MOHUMAHMS CYI[HOCTH
HAYYHOW KapTUHBI MHUpA, MPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BHTHS IIPUPOJIBL,
B3aUMOCBSA3AX YelOBeKa C IIPUPOIHOMN CPEOii, O POIM XMMHUHM B TIO3HAHMHU STUX 3aKOHOMEPHOCTEI!;

NO3HABATE/IbHBIC MOTHBBI, HAIIPABICHHbIC HA IIOJy4EHHE HOBHIX 3HAHMIl 110 XHMMHH,
HEoOXOJMMble JUIl OOBACHEHMsS HAONIONAeMbIX IMPOLECCOB M SBJCHMI, I03HABATENIbHOIA,
MH()OPMALMOHHON U YUTATEILCKOM KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSATEILHON

paboThl ¢ y4eOHBIMHM TEKCTaMM, CIIPAaBOUHON JIUTEPATypOH, JOCTYIHBIMU TEXHUUECKUMH CPEICTBAMU
UH(POPMALMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHIO W TI03HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W CIIOCOOHOCTHh K
caM000pa30BaHUIO, MPOEKTHOM M UCCIEI0BATEIbCKONW JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00Y4EHUs B NaIbHEHIIIEM;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH YXU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3II0pOBBIN 00pa3 KU3HM, OCO3HAHUE TIOCICICTBHIA M HENPHUITHE BPEIHBIX MPUBBIYCK (YOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KYypEeHHS), HEOOXOJUMOCTH COONIOJACHHS TMPaBWI OE30MacHOCTH TIpHU
OOpalIeHU C XUMHYECKUMH BEIIECTBAMU B OBITY U PEAIbLHOM KU3HH,

5) Tpynosoro Bocnuranus:

HHTCPECC K NPAKTUICCKOMY N3YUCHUIO HpO(l)GCCI/Iﬁ U Tpyda pa3jiIndHOIro poJa, YBaXXCHUC K TPYAY
H pe3yjibTaTaM pr[[OBOfI ACATCIIBHOCTH, B TOM YHMCJIC HA OCHOBC IMPUMCHCHUA NPCIMCTHBIX 3HAHUH
10 XUMMHU, OCO3HAHHBIN BLI60p HHI[HBHHyaHLHOﬁ TPACKTOPHH ITPOJOJIKCHHA O6p830BaHI/I$[ C y‘léTOM
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JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XUMHUHU, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCIEIHOW MPOPECCHOHATBHON ACSITEILHOCTH W PAa3BUTHUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aJIanTUPOBAThCs B MpoeccHoHalbHOM cpese;

6) sKos10rMUecKOro BocIMTAHMA:

9KOJIOTMYECKU IIeNIeCO00pa3HOe OTHOILIEHHE K MPHpPOJAE KaK HCTOYHUKY XKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAHHMS, TOHUMAaHHWE IICHHOCTH 37I0POBOTO M 0O€30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3NYECKOMY M MCUXMYECKOMY 30POBBIO, OCO3HAHHE
[IEHHOCTH COOJIOACHUSI MpaBUJ OE30MIAaCHOTO MOBEICHHS MpH padoTe C BEUIECTBAMH, a TAKXKE B
CUTYAILUAX, YTPOXKAIOLIUX 310POBbIO MOKM3HU JTHOJIEH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, INOMy4aeMble TIPU U3YUYCHUU XHUMUH, JUJIS PEIICHUs
3a7]a4, CBA3aHHBIX C OKPYKAIOLIEW NPUPOJHOW CpPEIOW, IJI MOBBIIMIEHUS YPOBHS SKOJOTMYECKOU
KYJIBTYpbI, OCO3HaHUS TNO0AIbHOrO XapakTepa HKOJOTMYECKUX MpoOJIeM M TyTeH HuX pelIeHUs
MOCPEACTBOM METOJI0OB XUMHH, HKOJOTMYECKOIO0 MBIIUIEHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMATILHON IIPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocTaBe METalpPEeIMETHbIX  PE3yJIbTaTOB  BBIACISAIOT  3HAYMMBICIIS (DOPMHUPOBAHHUS
MHUPOBO33pEHUsI OOLIEHAayuHble MOHATHS (3aKOH, TEOpHs, NPHUHLMIL, TUNOTe3a, (aKT, CUCTEMA,
IPOIIECC, JKCIEPHUMEHT H JPYroe.), KOTOpPbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUHM U3 3TUX IpeAMETOB (OPMHUPOBATh NPEACTABICHUE O
[EIOCTHOM HAayyHOW KapTUHE MHpPa, U YHUBEpPCAIbHbIE y4deOHble HCWCTBUS (IIO3HABATEIIBHBIC,
KOMMYHHUKATHBHbIE, PETYJISTUBHEIE), KOTOpBIE o0ecreynBaoT ¢dbopmupoBaHue
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO yY€OHON AESITEIbHOCTH.

ITo3HaBaTebHbIEe YHHBepcajibHble y4eOHbIe AelicTBUS
Ba3oBbIe jlornueckue 1eHCTBUA:

YMEHHsI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUs IPU OCBOCHUM 3HAHMM: PAaCKpPHIBATH
CMBICJI XUMUYECKUX MOHATUH (BBIIEIATh UX XapaKTEepHbIE IPU3HAKHU, YCTAHABIMBATh B3aHMMOCBS3b C
JIPYTUMH  TIOHSATHSIMH), HCIIOJNB30BaTh MOHATHUS ISl OOBSCHEHHS OTICIBHBIX (DAKTOB M SBICHHA,
BbIOMpPAaTh OCHOBAaHUS M KpUTEPUU IS KiACCU(PUKALMKU XUMHUYECKUX BEIIECTB M XHUMHYECKHX
peaKIyii, yCTaHABIMBATh NPHUYNHHO-CIEJACTBEHHBIC CBSA3M MEXAY OOBEKTAMH H3y4YCHHS, CTPOUTH
JOTMYECKUE PACCyXJeHUs (MHIYyKTHBHbIC, JAENYKTHBHBIC, I10 aHAJOTUH), [JeJlaTh BBIBOJABI H
3aKJIIOYEHUS;

YMEHUE NPUMEHSTh B IPOLECCe IO3HAHUS TMOHATHS (IIpeIMETHblE M MeTalpeaAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIHOJb3YEMbIE B XUMHH, IpeoOpa3oBbIBaTh IMIMPOKO
IpUMEHseMble B XHMHUHM MOJICJIbHBIE INPEACTaBICHUS — XUMHMUYECKUI 3HaK (CHMBOJ 3JEMEHTA),
XuMH4ecKast (popMyna u ypaBHEHHE XHMHUYECKON PEaKIMi — MPH PEUICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, ¢ y4€TOM 3TUX MOJEIBHBIX IPEICTaBICHUN BBIABIATL U XapaKTEPU30BaATh CYLIECTBCHHBIC
NPU3HAKHA U3YYaeMBIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUi, BBIBIATH OOIIHE
3aKOHOMEPHOCTH, INPUYMHHO-CIEACTBEHHBIC CBA3M M IIPOTUBOPEYMS B M3ydaeMbIX IIpoLecCax HU
SBJICHUSIX.

Ba3oBblie ucciieqoBarebcKue 1eiicTBUSA:

YMEHHE HCIIOJIB30BATh MMOCTABIICHHBIC BOIIPOCHI B KQUeCTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJECHUU;

MPUOOpETEHHE ONbITa TI0 IUTAHWPOBAHHWIO, OpPTaHW3allMd W TPOBEICHUIO YYCHHUYSCKUX
SKCIIEPUMEHTOB, yYMEHHE HaOIoJaTh 3a XOJOM IPOIecca, CAMOCTOATEIbHO MPOTHO3UPOBATH €ro
pesynbTar, (GopMynHpoBaTh OOOOIICHHWS W BBIBOJIBI 10 pPE3yJIbTaTaM MPOBEACHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOAETaHHON padoTe.

Pabora c undopmanueii:



YMEHHUE BBIOMPATH, AaHAIU3UPOBATh W WHTEPIPETHPOBATH MH(DOPMALHIO PA3IMYHBIX BUJIOB H
dbopM TpENCTaBICHUS, TMONyYaeMyH0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO- IOMYJSpHAS JIUTEpaTypa
XUMHYECKOTO COJIEpXKAaHMS, CIPaBOYHBIC IMOCOOMs, pecypchl MHTepHeTa), KPUTHUYECKH OILCHUBATH
MIPOTUBOPEUYHMBYIO M HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE TMPUMEHATh Pa3IMYHbIe METOJIbI M 3allpOChl MPU TOUCKE M 0TOOpe MH(pOpMAIMH U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMMBIX IS BBIMIOJHEHUS YYCOHBIX W IO3HABATEIBHBIX 3ajad
ONpPENEeIEHHOTO THIMA, TNPUOOPETEHHE OMbITa B O0JACTH WCIOJIB30BaHUS —~ MH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHM, OBJIAJICHUE KYyJIbTYpOW AKTHBHOTO HCIIOJIB30BAHMS PA3TUIHBIX
TIOUCKOBBIX CHCTEM, CAMOCTOSITEIIbHOBBIONPATh ONTUMAIBHYIO (hOpMY MPEICTABICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIacMble 3a7add HECIOKHBIMU CXEMaMH, JHarpaMMaMi, JAPYruMu (opMaMu
rpaguKuu UX KOMOMHAIUSIMH,

YMEHHE HWCIIONB30BaTh W aHAIM3MPOBAaTh B IMpolecce Y4eOHOW M HMCCIeNOBATEIbCKOU
NESITeIPHOCTH WH()OPMAIUIO O BIMSHUU MPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIMCTBA U TPAHCIOPTA Ha
COCTOSIHUE OKPY)KAOIIEH PUPOIHOM CPEIBI.

KoMMyHUKATHBHBIE YHHBEpPCAJbHbIE YueOHbIe JeiicTBHUS:

YMEHHUE 3a7aBaTh BONPOCHI (B XOje auajnora u (WiM) IUCKYCCHH) IO CYIIECTBY OOCYXIaeMoi
TeMbI, (OPMYJIMPOBATH CBOM MPEIJIOKECHUS OTHOCUTEIILHO BHIMIOJIHEHUS MIPEIIOKCHHOM 33/1auu;

HpI/IO6p€T€HI/I€ OIlbITa IPE3CHTAlMU PE3YJIbTATOB BBIIIOJIHCHUA XHMHUUYCCKOI'O SKCIICPHMCHTA
(;1abopaToOpHOTO OIBITa, JTAOOPATOPHOW PAaOOTHI TIO HMCCICIOBAHUIO CBOWCTB BEIECTB, YU4EOHOTO
IIPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOHN CO CBEPCTHHKAMHM TO3HABATEILHOW M MCCIICIOBATEIbCKON
NEeSITEIPHOCTH TPH PEIICHUH BO3HUKAIONIMX MpOOJeM Ha OCHOBE Y4€ra OOIMIMX WHTEPECOB U
COTJIACOBaHUs MO3UIUI (00CYXJIeHUsl, 0OOMEH MHEHUSIMH,
«MO3Ir'OBbIC HITYPMBD», KOOpAWMHAIIMA COBMCCTHBIX HeﬁCTBHﬁ, ONpCACIICHUEC KPUTCPUCB IO OLCHKC
Ka4yecTBa BBIIIOJHEHHOM pabOThI U APYTrHUE);

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JelCTBUA:

YMEHHME CaMOCTOATEIBHO OIPENEIATh LEIH JEATENbHOCTH, IUIAHUPOBATH, OCYILIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BEIOMpATh Hanboiee
3¢ ¢deKTUBHBIE CIIOCOOBI pelleHUs] YUeOHbIX M M03HABAaTEIbHBIX 3ajjay, CAMOCTOSTEIbHO COCTABIIAThH
WM KOPPEKTUPOBATH NPEUIOKEHHBIM AJTOPUTM JCHCTBUW IIPU BBINOJHEHUU 3aJaHUM C y4ETOM
IOJY4YEeHUsT HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaX — BEIIEeCTBAX M pEaKUusAX, OLEHHBATh
COOTBETCTBHUE IOJIyYCHHOI'O PE3yJIbTaTa 3asBICHHON LIEIM, YMEHHE MCIOJIb30BaTh U AHAIU3UPOBATH
KOHTEKCTBI, IIPEJJIaracMple B YCJIIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yIbTATOB IO OCBOCHHUIO  0O0S3aTEIBHOTO  COJEPKAHHMSA,
YCTaHOBJICHHOTO  JaHHOW  (¢enepanbHO  pabodeld  MporpaMMol,  BBIACNSIOT:  OCBOCHHbBIC
00yJarOIUMUCS HAyYHBIC 3HAHUS, YMCHHSI M CIIOCOOBI JCUCTBUN, CHEIUPUICCKHUE IS TPEIMETHON
obnmactu «XUMHS», BHUIBI ACSITEILHOCTH IO TMOJIYYSHHIO HOBOTO 3HAHMS, €r0 HHTEpIPETAlUH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K koniy oOyuenus B 8 kiiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JOJIKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YHaIOUINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHSATHIl: aTOM, MOJIEKYJla, XUMUUYECKUN SJIEMEHT,
MIPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAs M HEOJHOPOJIHAs), BaJIEHTHOCTD,
OTHOCUTENIbHAs aTOMHAs M MOJIEKYJISpHAs Macca, KOJMYeCTBO BEIIeCTBa, MOJb, MOJSpHas macca,
MaccoBas JI0JIsl XUMUUYECKOTO 3JIEMEHTA B COSIUHEHUU, MOJISIPHBIA 00bEM, OKCHJI, KCJIOTa, OCHOBAHHE,
COJIb, DNIEKTPOOTPHUIIATETILHOCTD, CTENICHh OKMCIICHUS, XUMUYECKasl PeaKius, KjIacCuPpUKaIus peaKui:
peaKuuy COCAWHCHHS, DPEAKIMH PA3JI0OKCHHS, PEAKIUU 3aMCIICHUs, PEakiuu OOMeHa, 2IK30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(h(dEKT peakiuu, sIpo aToMa, JIEKTPOHHBIM CIOW aToma,
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aTOMHasi OpOUTalb, PAJANYC aTOMa, XUMUYECKasl CBA3b, MOJISIPHAST W HETOJApHAsi KOBAJCHTHAs CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBasi J10JIs1 BEIIeCTBA (MPOLIEHTHAs: KOHLEHTpaLus) B
pacTBoOpe;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUM U IPUMEHSATh 3TUIIOHATUS NPU
ONMCAaHUHU BEUIECTB U UX IIPEBPALLEHUM;

UCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIl COCTaBJIEHUS (DOpPMyJ BEILECTB M ypaBHEHUH
XUMHYECKUX PEAKIIU;

OIpeNIeNIATh BAJICHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEHCHb OKUCIICHUS
AJIEMEHTOB B OMHApPHBIX COEIMHEHUSAX, MPUHAMJIECKHOCTh BELIECTBK ONPEICIEHHOMY Kilaccy
coeMHEeHull 1o ¢opmynaM, BHJ XUMHUYECKOW CBSI3U (KOBaJIEHTHAas M HOHHAs) B HEOPraHUYECKUX
COEJIMHEHUSX;

packpsiBaTh cMmblca Ilepunoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpUPOBATh TIOHUMAHHE
IIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT MX MOJI0KeHUs B [leproanueckoi
CUCTEME, 3aKOHOB COXPAaHEHMs MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOIO
yu4€HHs, 3aKoHa ABOrajapo;

OIUCHIBATh M XapakTepu3oBaTh TabunyHyro ¢Gopmy Ilepuonnueckoil cucteMbl XHUMHYECKHUX
AJIEMEHTOB: pa3nyaTh MOHIATHS «rjaBHas noArpymnmna (A-rpynmna)» u
«obouHnas noarpynna (b-rpynna)», Manble 1 60JbIINE IEPUOABL, COOTHOCUTH 0003HAUYEHUS, KOTOpbIE
umerorcs B tabmuue «llepmopmueckast cucrema xumudeckux sinementoB (.M. MengeneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB M 3apsj sJpa,
o011ee YUCII0 3JIEKTPOHOB U PaCIpeieIeHUE UX 110 3JIEKTPOHHBIM CIIOSM);

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPIraHWYECKHUE BEIIEeCTBA, XUMUUECKUE pPEaKLUuu
(M0 4YMCIly W COCTaBy YYacCTBYIOIIUX B PEAKIMH BEIIECTB,IIO TEILIOBOMY dPQEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEP)KJasi ONHUCAHUE INPUMEPAMHM MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOLIMX XMMHYECKHX
pEaKLHii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,BO3MOKHOCTH
IPOTEKaHUsI XMMUYECKUX MTPEBPALLEHUI B pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJISIPHYKO MAacChl BELIECTB, MacCOBYIO JIOJIIO
XUMHYECKOTO DJIEMEHTA 10 (JOpMyJie COSTUHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MMPOBOJANUTH
pacu€Thl 10 YPaBHEHHUIO XUMUYECKON PEaKIINH;

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIMTEIbHOM ACATCIIbHOCTHU — aHaJIu3 U CUHTC3, CPABHCHUC,
000011IeHNe, CHCTEMATH3aLUIO, KIACCU(UKAIHMIO, BBISIBICHUE NPUYNHHO- CJICICTBEHHBIX CBS3EH — JUIS
HN3YUYCHUA CBOMCTB BCIICCTB U XHMMHUUYCCKUX peaKqu/'I, CCTCCTBCHHO-HAYYHBIC MCTOALI IMO3HAHUA —
HaOJII0IeHNe, U3MEPEHNE, MOJICTTUPOBAaHNE, SKCIIEPUMEHT (PEabHBI 1 MBICIICHHBIH );

CIIeIOBATh MIPABUJIAM I0JIb30BAHMS XUMHUYECKOH MOCYI0 U 1ab0opaTopHBIM 000PYLOBaHUEM, A
TaKKe TpaBWiIaM OOpalIeHUs C BEMIECTBAMH B COOTBETCTBHHC MHCTPYKLHUSMH IO BBITOJIHEHHIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB I10 MOJIyYEHUIOUM COOMpPAHUIO ra3000pa3HbIX BELIECTB (BOJOpOAa
¥ KHCJIOpOJa), NPUTOTOBICHHIO PACTBOPOB C OIpPEICIEHHOW MAacCOBOW JOJICH pPacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATH W NPOBOJUTH XUMHUUYCCKHUC OKCICPUMCHTBI IIO PACIIO3HABAHUIO PACTBOPOB
IIEJIOYEH U KUCIIOT C MOMOILBIO HHANKATOPOB (JIAKMYC, heHondTanenH, METHIIOPAHXK U IPyTHUe).

K konIy o0y4yenus B 9 kjacce npeaMeTHbIE Pe3yIbTaThl Ha 06a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OPMUPOBAHHOCTH Y O0YHAIOLIMXCS YMEHUIL:

PacKpbIBaTh CMBICTT OCHOBHBIX XUMHYECKHUX IOHITUI: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYIIa,
MOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAICHTHOCTD, 3IEKTPOOTPUIIATEIBHOCTD,
CTENCHb OKHCJICHUS, XMMUYECKas peakiys, XUMHUYecKas CBf3b, TEIUIOBOM 3¢ddekT peakmuu, Mois,
MOJI?[pHI)If/'I O6”I)éM, PacTBOpP, OBJICKTPOJIMTBI, HCEIJICKTPOJIMTBI, 3JICKTPOJIMTHYCCKAd JuCColranusd,
peakuuy MOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE
p€akiru, OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIHUU, OKUCIIUTECIIb, BOCCTAHOBUTCIIb, OKHUCIICHHUC U
BOCCTAHOBJICHHE, aUIOTPONHUs, aM(pOTEpHOCTb, XHMHUYECKas CBA3b (KOBAJCHTHAas, HOHHAs,
METaJUINYeCcKas ), KPUCTALTMUECKasT PemeTKa, KOPPO3Usl METaIOB, CIUIaBbl, CKOPOCTh XHUMHYECKON
peakiuy, npenenpHo gonyctumas konueHTpanus [1/1K BemiecTsa;
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WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U IPUMEHATHITU MOHATHUS MPU
OINMCAaHUU BEUIECTB U UX MIPEBPALLECHUN;

UCIOJIb30BaTh XMMHYECKYI0 CHUMBOIIMKY MJIsi COCTaBlieHUs (OpMyN BEUIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUM;

OTpEAENsATh BAJICHTHOCTD u CTETEHb OKUCIICHUS XUMHYECKHX 3JIEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K ONpPENEIEHHOMYKJIACCy COEIMHEHUN
no (opmynaMm, BUJ XUMUYECKOW CBS3M (KOBaJCHTHAs, MOHHAsA, METAJUIMYECKas) B HEOPTaHUYECKUX
COCAMHEHUSX, 3apsil MOHA MO XUMHYECKOW (popmyrie, XapakTep cpenbl B BOIHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHUM, TUM KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbichn llepuoamueckoro 3akona J[.MI. MenpaeneeBa W JEMOHCTPUPOBATH €r0
MOHMMAaHUE: OIKCHIBAaTh U XapakTepu3oBaTh TaOnuuHyr (opmy Ilepuoanyeckoit cuctemsl
XUMUYECKUX JJIEMEHTOB: pa3jM4aTh MOHATHS «rJaBHas mnoArpynmna (A-rpynma)y u «mnoOouyHas
noarpynna (b-rpynma)», mameie u OoJbIIME TEPUOABI, COOTHOCUTH OO0O3HAYEHUS, KOTOpHIC
UMEIOTCI B TEPHOJAMYECKONW TalnHIe, ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl A1pa, oOliee YHCIO IIEKTPOHOB U pacHpelieieHHe UX IO
AIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB U HX
COEIMHEHUIB MpeieNiaX MabIX EPUOOB U TTIABHBIX MOATPYIII C YIYETOM CTPOSHUS UX aTOMOB;

KJIacCCU(UIUPOBAThH XUMHYECKHE 3JIEMEHTHI, HEOpraHUYeCKue BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,O TEIJIOBOMY
3pQeKTy, MO0 HU3MEHEHHIO CTENEeHEeH OKHUCICHUS XHUMHYECKHX JJIEMEHTOB); XapaKTEepPHU30BaTh
(omuchiBaTh) oOHIME M crenupUYecKue XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB,
HOJATBEPKJasi ONMKMCAHNUE IPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA;

COCTaBJISTh YPABHEHUS JEKTPOIUTHUECKON JUCCOIUAIIUN KUCIIOT, IeJI0Uel UCOoel, TOHbIEC U
COKpalEHHbIE ypaBHEHHUs peakUuid HOHHOIO OOMEHa, ypaBHEHHUS peakUuil, MNOATBEPKIArOIINX
CYIIIECTBOBaHHE F€HETHUECKOM CBSI3U MEXK/y BEIIECTBAMHU PAa3IMYHBIX KIaCCOB;

PacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OallaHca 3TUX PeaKLnid;

IIPOrHO3UPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3SMOKHOCTH IPOTEKAHMUSI
XUMHUYECKHX MPEBPAICHU B Pa3INYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MaccChl BELIECTB, MACCOBYIO JIOJIO
XUMHYECKOT0 JIeMeHTa 10 GopMyJie COeIMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKON peaKuy;

coOIOAATh MpaBUJIa MOJIb30BAHUS XUMHUYECKON MOCYAON U J1abopaTOPHBIM O0OOPYAOBaHHEM, a
TaK)Ke IpaBWiIa OOpalIEHUs C BELIECTBAMU B COOTBETCTBHUMC MHCTPYKLMSIMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB O MOJYYEHUIOU COOMPAHHIO ra3000pa3HBIX BEIIECTB (aMMHUaKa
Y YIJIEKHUCIIOTO ra3a);

MPOBOAUTh PEAaKIUH, [OATBEPKIAIONIME KAYeCTBEHHBI COCTaB pa3jMYHbIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITYTEM XJIOPH[I-, OpOMHUJI-, HOIU-, KapOOHAT-, (hocdaT-, CHIIUKAT-, CYIbdaT-,
TUAPOKCHU/I-UOHBI, KATUOHBI AMMOHUSI M HOHBI M3YYEHHBIX METAJNIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OIEPAIK MBICIUTEIbHON JESITebHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CHCTEMAaTU3AIUIO, BBISIBIICHHE TPHYMHHO-CIICICTBEHHBIX CBSA3EH — /ISl U3yYCHHs CBOMCTB
BEIIECTB M XUMHUYECKHX pEaKIMil, eCTECTBEHHO- Hay4YHble METOJbl IO3HAaHUS — HaONI0/ICHNUE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT(PEAJIbHBII 1 MBICIIEHHBIH).



COJEPKAHUE OBYYEHUA
8 KJIACC

IlepBoHayaJbHbIE XUMHYECKHE MOHITHSA

[Ipenmer xumun. Ponb XMMUU B KU3HU YellOBEKa. XUMUSL B CUCTEME HayK. Tena M BellecTsa.
CDI/I?;I/ILIGCKI/IG CBOfICTBa BCIIICCTB. AFpGI‘aTHOG COCTOAHHUEC BCIICCTB. HOHHTI/IG 0 METOOAaX ITO3HAHHA B
xuMud. YucTtele BeniecTBa U cMecu. CriocoObl pasieICHUICMECEH.

ATOMBI U MOJIEKYJbl. XUMHUECKUE 3IeMEHThl. CHMBOJIBI XUMHUYECKUX IJIEMEHTOB.

[IpocTsie u criokHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass Gopmyina. BaaeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENbHAsT aToOMHast Macca. OTHOCHTENIbHASI MOJIEKYJIsIpHas Macca. MaccoBast
JIOJI1 XUMHUYECKOI0 3JIEMEHTA B COEAUHEHNH.

KommuectBo BemiectBa. Mosb. MonsipHas macca. B3anMoOCBSA3b KOJIMYECTBA, MAcCChl U YHCIIA
CTPYKTYPHBIX €IMHHII BeliecTBa. Pacu€Tel mo GpopmynamMm XUMHUYECKUX COETUHEHUH.

dusznyeckre ¥ XUMUYECKHUE SBIICHUs. XUMHYECKash Peakius U e€ Mpu3HaKh. 3aKOH COXpaHEHUs
Macchl BemlecTB. XHWMUYecKne ypaBHeHHWs. Kiaccmduramms XWMUYECKHX peakiuid (CoeInHEHHS,
pa3liokKeHus1, 3aMEeILIeHUsI, OOMEHa).

Xumuyeckuil IKCcnepumennt:

3HAaKOMCTBO C XUMHYECKOW IMOCYJIO, MNpaBWjIamMu pabOThl B JA0OpaTOpHH U TpUEMaMH
oOpareHus ¢ 1abopaTOpHBIM 00OPYIOBAHUEM, H3yUECHUE U OMHCAHUE (PU3NUYSCKUX CBOWCTB 00PA3IOB
HEOPraHMYECKUX BEIISCTB, HaOoeHHe (u3nYecKux (IIaBJICHHE BOCKA, TasHUE JIbJa, PACTUPAHUE
caxapa B CTYIIKC, KMIICHHC W KOHICHCAI WA BOZ[LI) U XUMHUYCCKUX (FOpeHI/IG CBCYH, IPOKAIMBAHUC
MEJIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHUCIIOTOH) SIBJICHUW, HAOJIOJICHHME W OIMCAHHE
MPU3HAKOBIPOTEKAHUS XUMHUECKUX PeaKIuid (pa3IoKeHHEe caxapa, B3aUMOICHCTBAE CEPHON KHUCTOTHI
¢ xyopunom Oapus, pazioxkenue ruapokcuna menu (II) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢
pactBopom conu Mmenu (II), m3yuenue crocoGoB pasneneHus cmeceil (C MOMOIIBI0 MarHuTa,
(GWIbTpOBaHME, BBIIAPUBAHUE, JAUCTUIUIAIMSA, XpoMarorpadus), MpOBEICHUE OYHCTKUA IOBAPECHHOMN
CONM, HAONIO/IEHHNE W OIMCAaHHWE pe3yJbTaTOB IPOBEACHUS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHs MacChl, CO3J[aHUEe MOJICIICH MOJICKYJI (IIapOCTEPIKHEBBIX ).

BaxkuHeiilue npeacTaBuTe 1l HEOPraHMYECKUX BellleCTB

Bo3nyx — cmecs razos. CoctaB Bo3ayxa. Kuciopon — aneMeHT u npoctoe BeiectBo. Haxoxaenue
KHCIOpOJla B Tpupoje, (U3NYECKUEe W XUMHUYECKHe cBoWcTBa (peakiuu ropeHus). OKCHbL
[Tpumenenue kucnopona. CrnocoObl MOMy4YeHHsS] KHUCIOPOJAB Ja0OPATOPUU U MPOMBIIIIEHHOCTH.
KpyroBopot kucnopoza B npupojie. O30H — aJuIOTpOITHAs MOJU(PHUKAIHIS KHCIOPOAA.

TemnoBoit  3hdekT XUMHUYECKOW  peakIuH, TEePMOXHUMHUYECKHE YpaBHEHHUS, OK30- U
AHAOTEPMUYECKUE peaku. TOIIMBO: Yroiab U MeTaH. 3arpsi3HeHNe BO3/lyXa, YCUIIEHUE TapHUKOBOI'O
a¢dekTa, pazpylieHre 030HOBOTO CIIOSL.

Bonmopon — anemeHnTt u mpocroe BemecTBo. Haxoxaenue Bomopona B mpupone, Guzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI oyueHusi. KucioTsl u comu.

MounsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYIECKUM YPABHCHHSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmenHbie u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTh BewecTB B BoJe. MaccoBas J0Jis BEUIECTBAB pPacTBOPE.
Xumuueckue cBoicTtBa Boabl. OcHoBaHus. Poib pacTBOPOB B TPHUPOJEC U B JKU3HH YEIOBEKA.
KpyroBopoT Bobl B ipHpo/i€e. 3arps3HeHUe NPUPOIHBIX BOJ. OXpaHau OYUCTKA MPUPOIHBIX BO.

Knaccupukanus Heopranmueckux coeawHenmid. Oxcunpl.  Knaccudukamus — OKCHJIOB:
coneoOpa3yomue (OCHOBHBIC, KUCIOTHBIE, amdoTepHble) H HeconeobOpasyromue. Homenkmarypa
okcu10B. DU3nyecKkne U XMMUYECKHE CBOMCTBA OKCUIOB. 11oiydeHre OKCuaoB.

OcnoBanus. Kiaccupukanus ocHoBaHMi: MIENOYM ¥ HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuii. PHU3NYECKUE U XMMUYECKHAE CBOMCTBA OCHOBaHMM. [lonyyenne ocHOBaHUI.

Kucnotel. Knaccudukauus xuciaor. Homenknatypa kucinor. Dusuveckue U XUMHUYECKUE
cBorictBa kuciot. Psg akruBnoctu metaiuioB H.H. bekerosa. [losyuenue kucior.
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Comu. Homenkmarypa coneil. ®usznueckue M XUMHUYECKHE CBOMCTBA COJICH.
ITonyuenue comnen.
I'enernueckas CBsI3b MEX/1y KJIacCaMH HEOPraHUYECKUX COEAMHEHUM.

Xumuueckuti sxcnepumenm.

KaueCTBEHHOE OINpE/C/ICHUE COJIepKaHus KHCIOpoJa B BO3JAyXe, MOJydyeHue, coOupaHue,
pacrio3HaBaHUE M M3YyYEHHE CBOWCTB KHUCJIOPOJa, HAONIOJACHUE B3aWMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BO3HHKHOBEHHS U TMpEKpalleHuss ropeHus (mokapa), O3HAKOMIICHHE C
oOpa3iiaMu OKCHJIOB M ONHCAHWE WX CBOWCTB, TOJy4YeHHE, cOOMpaHHe, PACcIlO3HABAHWE U H3yUCHUE
CBOMCTB BOJOpoAa (ropeHme), B3auMojaeicTBHe Bojopoaa ¢ okcuaoM Meau (II) (Bo3MoxkHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HAOJIIOJICHHE OOpa3loB BEMICCTB KOJWYECTBOM |  MOJb,
UCCIIeZIOBAaHME OCOOCHHOCTEH PacTBOPEHUS BEILIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHUE
pacTBOPOB C ONPENEIEHHON MacCOBOM JI0JI€M PAaCTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJbI C
MeTaliaMu (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUAJIOB), HCCIEIOBAaHUE
00pa3IOB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJICHWE W3MEHEHHSI OKPACKH
WH/IMKATOPOB B PAcTBOpax KHUCIOT W Mienouell, uydenue B3aumopeiictBus oxcuaa menu (II) c
pacTBOPOM CEpHOM KHUCJIOTBHI, KHCJIOT C METalJlaMH, pEeaKIuil HeHTpalMu3aluu, IMOIydeHUe
HEpPacTBOPUMBIX OCHOBAHMI, BBITECHEHHME OJHOIO MeTajljla APYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAIBHBIX331a4 110 TeMe «BakHelme KJ1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauyeckuii 3axkoH u Ilepuogmueckas cucrema xumMu4yeckux 3IjgemeHtos JI.H.
MenpeneeBa. CtpoeHue atoMoB. XHMHYeCKasi CBA3b. OKHCJIMTENbHO- BOCCTAHOBHMTEJIbHbIEC
peakuuu

[lepBble MONBITKH KiIacCU(PUKAIUU XHUMHUECKUX 3JIeMeHTOB. [loHsTHE O rpymmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIC M IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOT€Hbl, MWHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEpHbIE OKCHUJIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepumonmueckas cucrema XUMHUYECKUX anemenTtos JI.W.
MengeneeBa. Koporkonepuoanas u anunHHomepuonHas (opmbsl  [lepuoguyeckoil  cucTeMsl
xumudeckux snemMeHtoB J[.M. Menpaeneesa. [leproapl u rpynmbl. @U3HUECKUN CMBICI MOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPUOJA U TPYIIIIbI AIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sfep. M3orombl. DnekTpoHbl. CTpOEHHE SIECKTPOHHBIX
o0osiouek atoMoB miepBbiXx 20 xumuyeckux s1emeHToB [lepuoanueckoit cuctemsl .M. Menneneesa.
XapakTepucTUKa XHMHMYECKOIO 3JIEMEHTa IO ero mnoioxxeHuro B llepmommueckon cucreme JI.U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajguyca aTOMOB XMMHYECKHUX DJJIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB I10 IpyMNraM U NepHOIaM.

3nauenue [lepuoanueckoro 3akonHa u Ilepuoaudeckoil CUCTEMbl XMMHYECKUX AJIEMEHTOB JUIs
pa3BuTHUs Hayku U npakTtuku. /.M. MenzaeneeB — yu€Hbli U rpakJaHUH. XUMHAYECKast CBSI3b.

KoBasientHas (mossipHasi ¥ HEMOJISIPHAsi)  CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX JIeMEHTOB. IOHHas CBA3b.

Crenenp okucneHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. IIpouneccel okucieHus u

BOCCTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuti sxcnepumenm.

M3y4eHHe O0pa3loB BEIIECTB METAUIOB M HEMETaIOB, B3aMMOJICHCTBUE THIIPOKCH/IA IIMHKA C
pacTBOpamMu KHUCJIOT U IIEJIOoYeH, MPOBEJACHUE ONBITOB, HILTIOCTPUPYIOMIMX MPUMEPHI OKUCITUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEaKIUi (TrOpeHre, PEaKIiuy Pa3IoKeHHs, COSTUHEHUS).

Mesicnpeomemnuvie cesszu

Peanu3zanus MeXIpenMETHBIX CBA3EH NMPU M3yYEHUU XMMUU B 8 KJIACCE OCYILIECTBISETCS Yepe3
UCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHOHAYYHBIX IOHATHHM, TaK M TMOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMH IS OTAENbHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOI'O IIMKIIA.

OOuie ecreCTBEHHOHAyYHbIE IOHATHS: HAay4HbIM (hakT, I'MIoTe3a, TEOpus, 3aKOH, aHauU3,
CHHTE3, Kiaccu(UKanus, NepuoJUIHOCT, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPECHHUE,

MOJI€IIb, SIBIICHHUE.
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®dusuka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJICKYJIa, JJICKTPUUYSCKUN 3apsijl, BEIIECTBO, TEIO, 00BEM,

arperaTHOE COCTOSIHUE BEIIECTBA, Tra3, (U3UYECKUE BEIWYHMHBI, CIMHUIBI H3MEPEHUS, KOCMOC,
IUIaHETEI, 3BE3/161, COJIHIIE.
buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE IOPOJBI, IOJIE3HBIE UCKOIIAEMBIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemectBo 1 XuMu4ecKast peaKius

[lepuonuueckuii 3akoH. Ilepmonmueckas cuctema  xumudeckux  snemeHToB J[.M. MenpneneeBa.
CrpoeHnie aromMoB. 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB XUMHUYECKHX D3JEMEHTOB IEPBBIX TPEX
HEepUOJIOB, Kalus, KaJbLUs M HMX COCIAMHEHHH B COOTBETCTBUM C IIOJOKEHHEM 3JEMEHTOB B
[Ieproanueckoii cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XMMHUYECKOH CBA3M. THIBI KPUCTAUIMYECKHX pPEIIETOK, 3aBUCHUMOCTb
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKONW PEHIETKN U BUJIa XUMUYECKOH CBS3H.

Knaccugpukanus M HOMEHKIAaTypa HEOPraHMYECKMX BEIIEeCTB. XHMHMUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K Ppa3IUYHBIM  KJjaccaM HEOPraHMYeCKHUX COCAMHEHWH, TeHEeTHYecKas CBS3b
HEOPraHMYEeCKUX BEILECTB.

Knaccudukanms  XMMHYECKMX ~ peakuMid 1O  pa3iuyHbIM  [pH3HAKaM (10 YUCIIYy U COCTaBY
YYacTBYIOUIMX B pEaKIUH BELIECTB, MO TEMJIOBOMY 3(PQEKTy, M0 M3MEHEHUIO CTEHNEHEH OKHCICHHS
XUMHYECKHX JJIEMEHTOB, MO OOpAaTUMOCTH, IO YYaCTHIO KaTajau3aTopa). DK30- U IHAOTEPMHUYCCKUE
peaKkMy, TEPMOXUMHUYECKHE YPABHEHUS.

[lonatne o cKOpPOCTH XUMHYECKOH peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATUMBIX XUMHUYECKUX
peakuusx. [IoHsTHE O TOMOT€HHBIX U reTeporeHHbIX peakuusx. [lonartue o karanuze. Ilonstne o
XUMHYECKOM  paBHOBeCHH. DaKTOPHI, BIUSIONIME HAa CKOPOCTh XMMHYECKOW PEAKIMU M IOJIOKEHHUE
XMMHUYECKOT'O pPaBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIINH, dJICKTPOHHBIN OallaHC OKUCIHUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHHE YpaBHEHMH OKUCIIUTENIBHO- BOCCTAHOBUTENIBHBIX PEAKLUN C HCIOJIb30BaHUEM
METO/a AIEKTPOHHOI0 OaaHca.

Teopuss >IEKTPOJIUTUUECKON AMCCOLMALMHU. OJIEKTPOJIUTHI W HEINEKTPOJIUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M JTMCCOIUAIMY BEIIECTB C PA3JIMYHBIMHU BUJAMH XUMUYECKOH cBs3H. CTENEeHb TUCCOIMALINY.
CunbHble U criabble 3JEKTPOIIUTHI.

Peaknmu monHOTO OOMEHA. YCIIOBHSI MPOTEKAHUS PEaKMii HOHHOTO OOMEHa, MOJHBIE M COKPAIIEHHbIC
UOHHBIE ypaBHeHMs peakuui. CBoicTBa KHCIOT, OCHOBaHHMH W coJiell B cBeTe HpeACTaBIeHUH 00
AIIEKTPOJINTUYECKON auccounanuu. KayecTBeHHble peakuuu Ha UOHBL. lloHATHE O ruiponuse cosei.
XUMHUUECKUH 3KCIIEPUMEHT:

O3HAKOMJICHHE C MOJIEJISIMH KPHCTALUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB H
HeMeTalyioB (Tpadura M anMasa), CJIOXKHBIX BEIIECTB (XJIOpUAAa HATpUs), MCCIeOBAaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOH peakuuh OT  BO3ACHCTBHA  pa3iMyHBIX  (PAKTOPOB, HUCCIIEJIOBAHHE
3JIEKTPOIIPOBOJIHOCTH  PacTBOPOB BEILIECTB, Ipoliecca IUCCOLUALMM KHUCIOT, IIeJodYed M cojel
(BO3MOKHO HCIIOJIb30BaHUE BUICO MATEPHAIIOB), MPOBEJCHHE OIBITOB, WILTIOCTPUPYIOMIUX MPU3HAKA
INPOTEKaHUs peakUuid MOHHOro obMeHa (oOpa3oBaHME OCaJKa, BbIJENIEHHE ra3za, oOpa3oBaHHE BOJBI),
OTIBITOB, WILTIOCTPUPYIOIINUX MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi (TOpEeHHE, PEaKIiu
pa3JIOKEHUs,, COEIMHEHHUS), PAaclO3HABaHUE HEOPraHMYECKUX BELIECTB C IOMOIBIO0 KAYeCTBEHHBIX
peaKIuii Ha HOHBI, pelIeHIE YKCIEPUMEHTAIBHBIX 3a7ad.

Hemeramibl u ux coeguHeHus

OO61as xapakTepucTka rajoreHoB. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEpHbIE CTENICHN OKHCIICHUS.
Crpoenue 1 Gpu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — IAJIONCHOB. XUMHUECKUE CBOMCTBA Ha MIPUMEpPE
xJlopa (B3aUMOJIEHCTBUE C METaJUIaMU, HEMETallaMu, wieso4aMu). XiaopoBogopoa. ComsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IMOJlyuyeHHe, npuMeHeHue. JleificTBue Xjopa M XJIOPOBOAOPOAa Ha OpPraHHU3M
4enoBeka. BaxkHelnme XIopuabl U X HAXOKACHUE B IIPUPOJIE.
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OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcoOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIE
CTETIeHU okucnenns. CTpoeHune ' (U3NYECKHE CBOWCTBA IMPOCTHIX  BEIIECTB  —
KHUCTIOpOJia U cepbl. AJUIOTPONHBbIE MOAM(PUKAIMU KHUCIOpOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpBHI.
CepoBonoposi, cTpoeHue, (U3NUYECKHe M XUMHUYECKHE CBOMCTBAa. OKCHIBI Cephl KaK IMPEICTABHTEIH
KUCIOTHBIX OKcuaoB. CepHass Kuciora, (u3nueckue U XMMHUYECKHE CBOMCTBa (0o0mue Kak
NPEJCTaBUTENSl Kiacca KHCIOT W crnenupuyeckne). XUMHUYECKHE PEaKIMH, JIeKAllie B OCHOBE
IPOMBIIIJICHHOTO CIIoco0a MolydeHus: cepHoil kKuciaoThl. Ilpumenenue cepHoii kucinotel. Conu cepHoi
KHCJIOTHI, KAYeCTBEHHAs peaxus Ha Cyib(aT-nuoH. Haxoxnenne
ceppl U ed COEIMHEHUN B MpHUpoAe. XUMHUUECKOE 3arps3HEHHE OKPYXKAIOIIeH Cpelibl
COCAMHEHUSIMU Cepbl (KUCIOTHBIC TOXKAM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
npefoTBpauienus. OOmas xapakTepucTHKa 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHSA. A30T, PaCIpOCTpaHEHWE B MpUpoAe, (pu3muecKkue M XUMHYECKHE
cBoiictBa. KpyroBopor azora B mnpupojme. AMMHaK, €ro (u3HUecKhue U XUMHYECKHE CBOMWCTBA,
noinyyeHne W npuMeHenne. Conn aMMOHUS, UX (PU3MYECKHE W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHass peakiusi Ha HMOHBI aMMOHHs. A30THas KHCIOTa, €€ TmoiydyeHue, (usnueckue u
XHUMHYECKHE CBOWCTBA (0OIIME Kak MpeJCTaBUTEINs Kiacca KUCIOT U crienuduueckue). Mcmnonp3oBanue
HUTPATOB U COJIEH aMMOHHS B KauyecTBe MUHEPATBHBIX YI0OPEHHIA.
XUMHUECKOE 3arps3HEHHE OKPYKAIOUIeH Cpelnbl COCOTUHEHHUSMHU a30Ta (KUCIOTHBIC OXKIH,
3arpsi3HEHUE BO31yXa, MOuBbl H BoAoéMoB). dDocdop, amioTponHsle Moaudukanuu Qocdopa,
¢usnueckne n xumudeckue cpoicTBa. Oxcua ¢dochopa (V) u dochopras xucnora, pusmueckue u
XUMHYECKHE CBOMCTBA, nonydyenue. McrnonpzoBanue ¢pocdaroB B kKauecTBE MUHEPAIBbHBIX YI00pEHUH.
OOmast xapakTepucTuka 31eMeHTOB I[VA-rpymmbl. OcOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIE
CTETNeHH OKHCIEHUS. YTJIepo/, aJuIOTPOIHbIe MOAU(PHUKAIIUH, PACIPOCTPAHEHUE B MPUPOJE, PUINUECKUE
U XUMHYECKHe cBOHcTBa. Ancopbmms. KpyroBopor yriepoma B mpupone. OKcHIbl yriepoia, UX
dusznueckue U XMMHUYECKHE CBOMCTBA, JCHCTBHE Ha KUBBIE OPraHU3MBI, MOJYYCHHE M IPUMEHEHUE.
Dkojorudeckue npodiaemsl, CBA3aHHbIE C OKcHIoM yriepoaa (IV), runoresa riao0anbHOro MOTENICHUS
KJIMMaTa, MapHUKOBLIHM 3 dekT. YronbHas kuciaoTa u €€ coiu, uX (pu3nyeckre U XMMUUYECKUE CBOMCTBA,
nojy4yeHue u npumenenue. Kauecrsennas peakuus Ha kapOoHar- nossl. Mcmnonb3oBanue kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO35HCTBE.
[lepBoHauanbHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSX yriepojaa (MeTaH, JTaH,
STWJICH, alleTUJICH, 9TaHOJI, TIUIEpUH, YKCycHas Kuciora). [IpupojHble MCTOYHUKHU YIIIEBOJOPOJIOB
(yromp, mpupomHBIA Ta3, HE(TH), MPOAYKTH HX MepepaboTku (OCH3WH), WX poib B OBITY U
MPOMBINUICHHOCTH. [loHsATHE 0 OMONOrMYecKr Ba)KHBIX BELIECTBAaX: JKHMpaX, Oelikax, yrieBoJax — U UX
POJIH B *KHU3HH YelloBeka. MarepraabHOe €TUHCTBO OPTaHMYECKUX M HEOPTaHUYECKUX COeTNHEHHIA.
KpemHuuii, ero ¢uznueckue 1 XMMUYECKHE CBOMCTBA, MOIydyeHue U npuMeHeHre. CoeMHEHUsT KpeMHHUS
B npupoje. O6mue npeacrasiaeHuss o0 oxcuae kpemuus (IV) u kpemHueBoil kucnore. CUIMKaThl, UX
UCIIONIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTU. BaxkHelline cTpouTenbHble MaTepuaibl: KepamHKa,
CTEKJIO, LEMEHT, OeToH, jxene300eToH. [IpoOiembl 0€30MaCHOTO WCIOJIB30BAHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU.
XUMUYECKUN SKCIIEPUMEHT:

u3ydeHrue OoOpa3lloB HEOPraHWYECKUX BEIICCTB, CBOMCTB COJSTHOM KHUCIIOTHI, IPOBEIACHUE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpHUA-UOHBI H Ha6J'IIOZ[€HI/I€ IIPHU3HAKOB HUX IIPOTCKAHUA, OIIbITHI,
oTpaxaronue (QU3MYecKre U XUMHUUCCKUE CBOWCTBA TaJOTCHOB W UX  COCAMHEHUH  (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPUAJIOB), O3HaKOMJIEHHE C 00Opa3laMu XJOpPUAOB (TaJOreHHIOB),
03HAKOMJICHHE C 00pa3IiaMu cephl U €€ COSTUHEHUSIMH (BO3MOKHO HUCIIOJIb30BAHNE BUICOMATEPHUAIIOB),
HaOJroIeHNe Tporecca OOyTIMBaHUS caxapa IMoJ ACUCTBHEM KOHIEHTPHPOBAHHON CEPHOM KHCIIOTHI,
U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBlICHHOW CEPHOW KHCIIOTHI, TPOBEJACHNE KaYeCTBEHHON PEeaKIuu
Ha cynbpdaT-uoH W HAONMIOJCHWE NpU3HAKa e€ TPOTEKaHUs, O3HAKOMJIIEHHE C (U3NIECKUMHU
cBOlcTBaMH a30Ta, ¢dochopa M UX COCOUHCHUU (BO3MOXKHO HCIIOJIB30BAHUE BHCOMATEPHUAIIOB),
oOpa3iiaMu a30THEIX U PocHOPHBIX yIOOpEHUH, MMOydeHHe, COOMpaHne, paclioO3HABAHUE U U3YYCHUE
CBOWCTB aMMHaKa, MPOBEJCHNE KAUECTBCHHBIX PEaKIUii Ha MOH aMMOHUS U GochaT-uOH U U3YUYCHUE
IIPU3HAKOB HX IPOTEKAHMs, B3aUMOJACUCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIBIO
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(BO3MOKHO HCIOJIB30BAHNE BHJICOMATEPUAIIOB), HM3YyYCHHE MOJENeH KPUCTAIUIMYECKHX PEIIETOK
anMasza, rpadura, (QymaepeHa, O3HAKOMIIGHHE C TPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIIEM U YCTPONCTBOM IPOTHUBOrasza, MOJIyu€HHE, COOMpaHue, pacro3HaBaHUE U
U3y4YeHHE CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHNE KaYeCTBEHHBIX PEaKIMid HA KapOOHAT M CHIIMKAT-
MOHBl U W3yYeHUE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIUEH CHUIIMKATHOM
NPOMBIIIJICHHOCTH, pEIIeHHE SKCIEPUMEHTANBHBIX 33/1a4 1Mo Teme «BakHeillne HeMeTayulbl U MX
COCTUHEHUS.

MeTasibl U X COeTUHEHUS

OOmiast xapakTEepUCTHKA XUMHYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWUHU HXIIOJOKCHUS
B Ilepmonnueckoir cucreme xumuueckux osnemeHtoB J[.M. MenpaeneeBa u CTpOeHHS AaTOMOB.
Crtpoenue merayuioB. Merauinyeckasi CBSI3b U METaNIMYEeCKasKpUCTAIIIMYECKas pemeéTka.

DIEKTPOXUMUYECKUN P HalpsDKeHUH  MeTawioB.  dusnueckue U
XHUMHYECKHe cBoicTBa MetamuioB. OOmme crnocoOwsl momydeHus: MetayuioB. [lonsaTtne o Koppos3um
METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Kopposuu. CIuiaBswl (CTalnb, YYT'yH, AIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U MpoMbIlIeHHOCTU. I1]e10uHble  MeTaibl: MOJIOKEHUE B

[lepuonnueckoit CUCTEME XUMHUYECKHUX DIIEMEHTOB JI.. Menneneesa,

CTPOCHHE ux aTOMOB, HaxoXJE€HUE B IIPUPOJE.
Ou3nyeckue 1 XUMUYECKHE CBOICTBa (Ha mpuMepe HaTpust U Kanusi). OKCUIBI M THIPOKCH]IBI HATPUs
1 Kanus. [Ipumenenne menoYHsIX METAIIOB U MX COCIUHEHUM.

[IlerouHo3emMenbHBIE METAIBI MarHU M KajabUui: nonoxkeHue B llepuogmueckoit cucreme
xuMmudeckux ayiemMeHToB J[.MI. MeHneneeBa, CTpOE€HHE WX aTOMOB, HAaxO0XJICHUE B MPHUPOJIE.
Ou3nyecknue U XUMUYECKHUE CBOMCTBA MarHus M Kalblius. BakHelmme coenHeHus Kaiablus (OKCHUI,
TUAPOKCH, coiin). KECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

Amomunui: nonoxenue B Ilepmoaudeckoil cucreme  XUMHUYeCKHX — dnemeHToB .M.
MenneneeBa, CTpO€HHME aTroMa, HaxoXkJaeHue B npupoae. dusmyeckue MU XHUMHUECKHE CBOMCTBA
anoMuHus. AMQOTEpHbIE CBOWCTBA OKCUA U TMAPOKCHU/IA aTFOMUHUS.

Keneso: mnomoxenne B Ilepuogumueckoil cucreme XUMHYECKUX sanementos /.M.
MenieneeBa, CTpoeHHE aTOMa, HAXO0XKACHUE B ITpupoje. Pu3nueckue 1 XMMUYECKHUE CBOMCTBA XKee3a.
Oxcuppl, rugpokcu il ¥ conu xxenesa (II) u sxenesa (I1I),ux cocras, cBoiicTBa U NOTyYEHUE.

Xumuyeckuul sxcnepumenm:

O3HaKOMIIEHHE ¢ 00pasllaMu METaUIOB U CIUIaBOB, UX (U3NYECKUMHU CBONCTBAMH, U3YyUCHHUE
pe3yabTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOIB30BAHUE BHUJIEOMATEPHAIOB), OCOOECHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KalbIUsl U HATPUS C BOJOM (BOZMOXHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
WCCJIC/IOBAHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHHUsSl JKejie3a B KHUCIOPOJEe (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), IPU3HAKOB MPOTEKAHHS KaUeCTBEHHBIX PEAKIIMiA Ha MOHBI (MarHus,
Kanblusl, amroMunwus, 1uHka, skeneza (II) m xemesa (III), memu (II), HabGnromenuwe W omucaHue
MPOLIECCOB OKPAIIMBAHUs IJIAMEHHM HMOHAMU HATpUs, Kaldus U Kajablus (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAIIOB), HUCCieIOBaHHEe aM(POTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHIA
LMHKA, pEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilne MeTauibl U UX COSIUHEHUS.

XuMHs ¥ OKpyXkarolas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM >KM3HHM YeJIOBEKa. be3omacHoe HCIOIb30BaHME
BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 05KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXarolleil cpensl (MpeaeibHas AOMyCTUMas KOHIIEHTPAIIHS
Bemiect (nayee — [1/1K). Pons XuMuu B pemieHU 3KOJOTHIESCKIX TTPOOIIEM.

XUMHYECKUN IKCIIEPUMEHT:

M3y4eHHE 00pa3IoB MATEPUAIOB (CTEKIIO, CIJIAaBBI METAJIOB, MIOJTMMEPHBIC MATEPHAIBI).

MexnpenMeTHbIe CBS3U

Peanuzarust MeXXnpeIMETHBIX CBSI3€H MPU M3YYEHUU XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS Yepes
UCIIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX TIOHATUN, TaK W TIOHATUH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO- HAYYHOT'O IUKJIA.

OOmue ecTeCTBCHHO-HAYYHBIC IMOHATHS: HAYYHBIA (DAKT, THUIOTE3a, 3aKOH, TCOPHS, AHAIU3,
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CHHTE3, KJacCu(PUKanus, NepUOIUIHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, H3MEPEHHE,
MOJIEITb, SIBIIEHUE, TAPHUKOBBIN 3 (eKT, TEXHOIOTHS, MaTepHabI.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, pPaJJUOAKTUBHOCTD,
MOJIEKYJa, 3JIEKTPUYECKHH 3apsj], MPOBOJHUKHU, MOJYIPOBOIHUKHU, IUAICKTPUKH, (POTOINIEMEHT,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHME BEUIECTBA, a3, pacTBOp, PacTBOPUMOCTb,
KpUCTaLIN4eCcKasi peuéTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, €IUHHIIBI M3MEpPEHHs, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE37b1, COoNHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, >KocuCTeMa, MHHEpaIbHBIE YHOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHTBI, TUTATENIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI, IOJE3HBIE HCKOIAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.
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TEMATUYECKOE INIVIAHUPOBAHUE

8 KJIACC
Ne | HammeHoBanue KoaunuyecrBo Conep:xxanue 00y4eHus OcHoBHBIE BHU/BI AeATEeJIbHOCTH
/11 | pa3fgesioB U TeM 4acoB o0y4yaommxcs

Y4€eOHOro npeamera

Pasznea 1. [lepBoHayajibHble XUMHYECKHE OHSTHS

1.1

Xumusa —
o0JacTh
€CTECTBO3HAHMS
MPaKTUYECKOM
NesTeTbHOCTHYETIOBEKA

BaKHasA

5

[Ipenmer xumuu. Ponp xumum B
yenoBeKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOMCTBA
BEUIECTB. ATrperaTHoe COCTOSIHHE BEILECTB.
[TonsiTue 0 MeTONAX MO3HAHUS B XUMHH. YHUCThIE
BEIIECTBA U CMECH.
CriocoObI pa3iesieHust CMECCH.
XUMUYECKUH IKCIIEPUMEHT:
JeMoHcTpanuu:
3HAKOMCTBO C XMMHYECKOM MOCYA0H,
C IpaBWJIaMH pabOTHI B TaOOPATOPUH U
npueMaMu  oOpamieHuss ¢ J1abopaTOpHBIM
o0opyIoBaHUEM.
duzuyeckre CBONCTBa 00Pa3IOB
HEOPraHUYECKUX BEIIECTB — METAJLJIOB
Y HEMETAJUIOB.
CriocoOb1  pazneneHust cmecedl ((puIbTpoBaHHE,
BbINIApUBaHUE, TUCTUILIALUSA, XpoMaTorpadus).
JlaboparopHbie onbITH: V3ydeHue u omucaHue
(bu3MYECKUX CBOMCTB 00pa3ll0B HEOPraHMUYECKUX
BEIIIECTB.
Nzyuyenne cnocoboB pazgeneHusi cmeced (c
MTOMOIIIbIO MarHHUTA).
[IpakTuueckue paboThI:
Ne 1. TIpaBusna paboTsI B J1aOOPaTOPUU U TPUEMBI
oOpariieHus ¢ 1a60PaTOPHBIM 000PYIOBAHUEM.
Ne 2. Paznenenue cmeceil (Ha mpuMepe OYHUCTKU
MIOBapEHHO coJn)

KHU3HU

PackpeiBath CMBICT U3y4aeMbIX TOHSATHIA.
PackpbiBaTh poiap XUMHUHM B TPUPOE U
KHU3HU YeJI0BeKa, €€ CBA3b C JPYTUMHU
HayKaMH.

Pa3nuyarh ynCTHIE BEIIECTBA U CMECH;
OJHOPOJIHBIE U  HEOJAHOPOJHBIE CMECH.
Paznmyare pusndeckne U XUMHIECKUE
SIBJICHUSL.

CnenoBaTh  aJropuTMaMm  MCIOJIb30BAHUS
SKCIEPUMEHTAIBHBIX METOJOB —
HAOJIIOICHUS ¥ SKCTICPUMEHTA.

HabGmtonate u onuceiBaTh OOBEKTHI MPHU
IIPOBECHUH JEMOHCTpALIHI "
71a00PATOPHBIX OMBITOB MO U3YUECHUIO
(U3NIECKUX CBOICTB BEIIECTB, CIIOCOOOB
paszneneHuss cmeceil BewecTB. [IpoBoauTh
XUMUYECKUM IKCIIEPUMEHT IMPHU PA3ACICHUN
cMmeceil (Ha mpUMepe OYHMCTKH TMOBapeHHOM
COJIM) B XOJIE TIPAKTHUYECKON paboThl Ne 2.
CnenoBath IpaBujamM M10JIb30BaHUSA
XUMHAYECKOH TOCY0H H J1abopaTOpHBIM
o0opylnoBaHueM, a Takke IpaBuUiIaM
oOpareHus ¢ XUMAYECKUMHU BEIICCTBAMU B
COOTBETCTBUU C MHCTPYKLIUEH

MIPY BBIMIOJTHEHUHU MTPAKTUYECKOU PabOoThI

No 1.

BricTpauBarh pa3BEpHYTHIE NMUCHMEHHBIE U
YCTHBIE OTBETHI C ONOPO
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Ha  wuHDOpMammiO W3  y4eOHMKA U

CIIPaBOYHBIX MaTEepHaJIoB, IrPaMOTHO

HCIIOJIB30BATh N3YYEHHBIN OHATUINHBIN
anmnapar Kypca XUMHH

1.2

BemectBa
XUMHUUYECKHE
peakiuu

15

ATOMBI ¥  MOJEKYJBl. XHUMHYECKHUE
nemMeHThl.  CHUMBOJIBI  XHMHYECKHX
sanemeHTOB. [IpocThle U ClIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE

Y4EHHE.

Xumuueckass  ¢opmyna.  BanentHocTh
aTOMOB XMMUYECKHX HJIEMEHTOB.

3aKkOH TIOCTOSIHCTBA COCTaBa  BELLECTB.
OTtHOCHUTENbHAs aTOMHAsI Macca.

OtHocuTeNnbHasT MOJEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTAB COEAMHEHUU.
KommuectBo BemectBa. Moiib. MonsipHast macca.
B3auMocBsa3p  KoIMuYecTBa, Macchbl M YHCIA
CTPYKTYPHBIX €AMHHUI] BemiecTBa. Pacuérbl mo
dbopMynaM XUMHUYECKUX COSAMHEHUH.
duznueckue u XUMUYECKUE SIBJICHHUSL.
Xumuueckass peakiuss U €€ NPU3HAKU. 3aKOH
COXPAHEHHUSI MacChl BELIECTB.

XUMHUYECKUE YPABHEHUSI.

Knaccudukanus XUMHUYECKUX peakuuii
(coemuHeHHUs, pa3IoKCHHS, 3aMeICHUs, 0OMEHA).
XUMHYECKUI IKCITEPUMEHT:

JlemoHcTpauu:

dusuyeckue cBOWCTBa 00pa3lloB HEOPraHMUYECKUX
BEILIECTB — METAJVIOB U HEMETAJIOB.

OOpasmpl  BEHmIECTB  KOJMYECTBOM | MOJIb.
duznyeckue sBleHUs (IJIaBICHUE BOCKA, TasHUE
JbJa, pacTUpaHHUe caxapa

B CTYIIKE, KUTICHUE U KOH/ICHCAIUS BOJIBI).
XUMHUYECKUE  SBJICHUS (ropeHue  cBeuw,
MIPOKAJIMBAHUE MEJHOMI IIPOBOJIOKH,

OnpenensaTe MpU3HAKK XUMHYECKUX PEaKIui,
ycinoBusi  uX  npoTekaHus.  OOBACHATH
CYUIHOCTh  (PU3MYECKMX U  XUMHUYECKHUX
SABIICHWA C  TOYKH  3PEHUS  ATOMHO-
MOJIEKYJISIPHOTO YUCHHS.

KnaccupumupoBarh XHMHUYECKHE pEaKIIUU
(mo 4YHWcy W COCTaBy pEarupyroumx Hu
00pa3yOIINUXCS BEIIECTB).

CocraBnars (opMynbl OMHAPHBIX BEIIECTB
110 BAJICHTHOCTH M ONPEACIATh BaJICHTHOCTD
nmo ¢Qopmynam BemecTB. PaccraBusTh
KO3 PHUIIIEHTHI

B YPaBHEHHUAX XHUMHUYECKUX  PEaKLUM.
HabGmrogate u ommchiBaTh OOBEKTHI MPH
MIPOBEICHUH JI€MOHCTpALIHi u
1a00PaTOPHBIX OMBITOB.

[IpoBoauTh BbIMUCIACHUS 1O QopMmyiaam
XUMHAYECKHX COCJMHEHUH U ypaBHEHHAM
XUMHYECKHUX PEaKIIUi.

[TpuMeHSTh €CTECTBEHHO- HAYYHBIE METOJIBI
no3HaHuss (B TOM 4Hcle HaOIoIeHue,
MOJICIIMPOBAHHE,

OKCIIEPUMEHT W  OCHOBHBIE  OIEpaluu
MBICIIMTEIBHON JESATETbHOCTH (CpaBHEHHE,
KJIaccu(pUKaIHs)

BricTpanBath pa3BEpHYTHIE NMHUCHMEHHBIE H
YCTHBIE OTBETHI C OIIOPOA

Ha WH(POPMAIHIO U3 YIeOHUKA U CIIPABOYHBIX
MaTepuasos, IrpaMOTHO UCIIOJIb30BATh
W3YyYCHHBI TMOHATUWHBIA anmapar Kypca
XUMHH
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B3aMMOJICHCTBHE COJIBI WIIA MeJia

C COJITHOM KHCIIOTOM).

Habnronenue NPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pas3lokeHue caxapa,
B3aUMOJCICTBUE CEPHOU

KHCIIOTBI C XJIOPHAOM Oapusi, MOJIy4eHHE U
paznoxkenue  ruApokcuaa wmeau  (II)  mpm
HarpeBaHuu, B3aUMO/ICCTBHE

xeneza ¢ pactBopoM coinu meau (II). Omnbithl,
WUTIOCTPUPYIOIIHNE 3aKOH COXPAHEHHS MaCChI.
JlabGopaTopHBIE OMBITHL:

Coznanmne Mozeneit MoJeKy (I1apoCcTep>KHEBbIX).
Onucanne  (U3MYECKHX  CBOKMCTB  00pa3moB
HEOPraHMYECKUX BEHIECTB — METaUIOB U
HEMETAaJIJIOB.

HaGmronenue ¢u3mveckux (IU1aBIeHHE BOCKa,
TassHUE JbJa) U XUMHUYECKUX (TOpPEHHE CBEYH,
MIPOKaJIMBaHNE MEIHOMN MPOBOJIOKH) SIBICHUH.
Habnronenue u onncanne Mpu3HAKOB MPOTEKAHUS
XUMHYECKHUX PEaKIUii pa3HbIX THIIOB.
Brruncnenus:

OTHOCHUTENIFHOM MOJIEKYJISIPHOM Macchl BEILECTB,
MOJISIPHOM MacChl, Macchl BEUIECTB, MAacChl W
KOJHMYECTBAa  BEIIECTBA; MaccoBOM  JOJH
XHUMHAYECKOTO 3JIEMEHTA

nmo Qopmyae COeOUHEHHS; IO YpPaBHEHUAM
XUMAYECKHX  pPEaKUWi: KOJIMYECTBA, MAacCChl
BelIeCTBa

10 U3BECTHOMY KOJIMYECTBY, Macce

peareHTOB WU MPOAYKTOB PEaKINH

Hroro no pazueny

20

Pa3znen 2. BaxxHelinue npejacran

HTC/IN HCOPraHn4eCKHX BEHICCTB

2.1

Bosnyx. Kucnopo.
[TonsTre 06 oxcumax

6

Bo3nyx — cmecy raszoB. CoctaB BoO3ayXxa.
Kucnopon — »nemMeHT W mOpocToe BEIIECTBO.
HaxoxaeHnue kuciopojia

Hcmonn30BaTh XUMHUYCCKYIHO CUMBOJIMKY JIA
COCTaBJICHHUA (1)OpMy.TI BCIICCTB,
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ XUMHNYCCKUX
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B IIpupo/e, Gru3nyecKre U XUMUYECKHE CBOMCTBA
(peakuu  ropenusi). Oxcunapl. [lpumeHenue
kuciopoga. CriocoObl MOMyYeHUs] KUCIOpOoJa B
nabopaTopuu U MPOMBIILUIEHHOCTH. KpyroBopot
Kkucinopona B mpupone. O30H — auIoTpormHas
Moaudukaus kuciopoaa. TemmoBod 3ddekr
XMMAYECKOH  peakluuu,  TEPMOXMMHUYECKHE
YpaBHEHHUSI, IK30-

Y DHJIOTEPMHUYECKHE peaKuu. TOIINBO: yroyb U
METaH. 3arps3HCHHE  BO3AyXa, YCUJICHHE
MApHUKOBOTO A deKTa, pa3pymieHne 030HOBOTO
CIIOSL.

XUMHUYECKUI DKCIIEPUMEHT:

JlemoHcTparuu:

KaugectBenHoe onpeaeieHue colepKaHUSA
KHCJIOPOJIa B BO3/IyX€

[Tomyuenue, coOupaHue, paclo3HaBaHWE U

M3y4eHHE CBOICTB Kucinopoga. HabGmonenue
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM U

YCIIOBHSI
BO3HHUKHOBEHHS W  MPEKpAIICHUS  TOPCHHUs
(moxapa).

JlaGopaTopHEIi OIBIT:

O3nakomiieHHE ¢ oOpa3namMu OKCHUAOB U

OIUCAHUE UX CBOUCTB.
[IpakTrueckas pabdora:

Ne 3. T[lomyuenne u cobupanue
KHCIIOpO/1a, U3yYEHUE er0 CBONCTB.

Breraucnenus:

MOJIEKYJIIPHOM MacChl KHCIOpPOJa M 030Ha Ha
OCHOBAaHMHM aTOMHOM MAacChl XHMMHYECKOTO
9JIEMEHTA;

KOJIMYE€CTBA, MacCChl BCIICCTBA
110 YpAaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

peaKkuuii ¢ ydacTUEM KHUCIOPO/A.

XapakTepu3oBaTh  (ONMHUCHIBATH)  COCTaB
BO31yxa, (UM3MYECKHE ©  XUMHUYCCKHUE
CBOMCTBA  KHCJIOpOJa,  CIIOCOOBI  €ro
MOJyYCHHsI, TPUMCHEHHWE W 3HAUCHHC B
MPUPOJIE U )KU3HHU YEJIOBEKA.

CpaBHHBAThH peaknuu TOpPEHUs "
MEIIEHHOTO OKUCIICHUSI.

OOBACHAITH  CYIIHOCTH  3KOJOTMYCCKHX
npoOiieM, CBSI3aHHBIX C  3arpsA3HCHUEM
BO3JIyXa.

CrnenoBarh npaBuiIaM 0e30MacHON paboOThI B
naboparopun npu UCIIOJIb30BaHUH

XUMHYECKON MOCyIbl U 00OpyAOBaHUA, a
TaKk)Ke TpaBWJIaM OOpAalICHHS] C TOPIOYUMHU
BEILIECTBAMH.

[ImanupoBaTh U OCYLIECTBIATH HA

MPAaKTUKE  XMUMHUYECKHUE  HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOACHUS, JIeJaTh BHIBOJIBI 110
pe3yibTaTaM KCIIEPUMEHTa

MIpU TPOBEJCHUHU JIA0OPATOPHBIX OIBITOB M
MPAKTUYECKON pabOTHI.

BBIMHCAATE KOJIMYECTBO BEIIECTBA, OO0BEM
raza no ¢popmyinam.
VYyacTBOBaTh B
rpynre.
BricTpauBarh pa3BEpHYTHIE NMUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH

Ha WH(POPMAIHIO U3 YICOHUKA U CIIPABOYHBIX
Marepuaos, rPAaMOTHO HCII0JIb30BaTh
W3YyYCHHBI TMOHATUWHBIA anmapar Kypca
XUMUU

COBMECTHOM pabore B
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2.2

Bonopon.

Ilonsarue

KHCJIOTax U COJIAX

(0]

Bomopox — »35ieMEHT W OpOCTOE BEILIECTBO.
Haxoxnenue Bogopona

B mpupone, (QUINISCKUE W  XHUMHUYECKUC
CBOMCTBa, MPUMEHEHHE, CIOCOOBI MOJIYYEHUS.
Kucnots! u conu.

Mousipabiii© 00bEM  Ta30B.
XUMHYECKUM YPABHEHUSIM.
XUMHUYECKUI IKCTIEPUMEHT:

Pacuéter 1o

JeMoHcTpanuu:

[Tonmyuenue, cobOupaHue U  paclio3HaBaHUE
BOJIOpO/IA.

BzaumopeiictBue BOIOpOAAa € OKCHAOM MeEIu
(ID).

JlaGopaTopHBI OTIBIT:

BzanMmoeiicTBHE KUCIOT ¢ METaIaMH.
[IpakTrueckas padora:

Ne 4. Tlomyyenwe W coOupaHue BOJOPOAA,
M3Y4YEHUE €ro CBOMCTB.

Breraucnenus:

00bEMa, KOJHMYECTBA BEIIECTBAa TIa3za II0 €ro
W3BECTHOMY KOJIMYECTBY BEIIECTBA WA 00BEMY;
00BEMOB Ta30B MO YpPaBHEHUIO peakluH Ha
OCHOBC 3aKOHa 00BEMHBIX OTHOIICHHH Ta30B

PackppiBath CMBICI HM3y4aeMbIX MOHATHH H
MPUMEHATh 3TU MOHATUS TPU ONHCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.
Xapaktepu3oBaTh (OMHUCHIBaTh) (HU3HUUECCKUE
1 XMMHYECKHE CBOMCTBA BOJOPOJIA, CLIOCOObI
€ro MOJIy4eHUsl, IPUMEHEHUE.
Cobupare  mpubop s
BOJOpOAA.

Hcnonp30BaTh XUMHUYECKYHO CHMBOJIMKYJIS
COCTaBJICHUS bopmyn BEILIECTB,
MOJICKYJIIPHBIX ~ YPaBHEHUH  XHUMHYECKUX
peakLuii ¢ ydacTHeM BOJOPOJIa.

BbruncnsaTe MOJSIPHYIO Maccy BELIECTB;
KOJMUYECTBO BelIecTBa, 00BbEM rasza, maccy
BELIECTBA;

[IpoBoauth  pacu€rel 1O  ypaBHEHHUSIM
XUMHYECKHUX PEAKIMi: KOJIMIeCTBa, 00bEMA,
Macchl BEILIECTBA o U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB WJIU
MIPOJIYKTOB PEAKILIMH.

CnenoBatpk npaBuiiaM 0€30MacHO pabOTHI B
naboparopuu npu UCII0JIb30BaHUU
XMMHAYECKOH TOCyABl W OOOpYyIOBaHUS, a
TaK)ke MpaBWIaM OOpalleHHs] C TOPIOYUMHU
BEIIECTBAMH B OBITY.

[InanupoBaTh U OCYIECTBIIATh HA MPAKTUKE
XUMHUYECKHUE IKCTIEPUMEHTHI,

MIPOBOANUTH HAOIIOIEHUS, AENIaTh BHIBOJBI 110
pe3ysibTaTaM 3KCIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe

B I'PYIIIE

MOJTy4YECHUS

2.3

Bopa. PactBopsi.

Ilonsarune

00 OCHOBaHUAX

@dusnyeckue cBoicTBa Boabl. Boma  kak
pacTBOpUTENb. XMMHUYECKHE CBOMCTBA BOJIBI.

OcHoBanust. PactBopel. Posb  pactBOpoB B
IIPUPOJIE U B J)KU3HM uenoBeka. Kpyrosopot Bojsl

PackppiBaTh CMBICIT M3y4aeMbIX INOHATHH U
IIPUMEHATh OJTU IIOHATHUS IIPU ONMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.

XapakTepu3oBaTh ¢dusuueckue
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B IpHUpojAe. 3arpsi3HEHUE NPUPOJHBIX BOI.
Oxpana M  OYMCTKa  IPUPOJHBIX  BOZ.
HacpllieHHble W HEHACBILLIEHHBIE PacTBOPBI.
PactBopuMocTs BemiecTs

B BoJie. MaccoBas 1015 BEIECTBA B pacTBOPE.
XUMHUYECKUI IKCTIEPUMEHT:

JeMoHcTpanuu:

PactBopenue BEIIECTB c pa3In4HoON
PacTBOPUMOCTBIO.

BiaumopeiicTBue Bobl ¢ MeTauIaMu (HaTpUEM U
KaJIbIIUEM).

HccnepoBanue pacTBOPOB KUCIOT U IIEJIOYEH ¢
MTOMOIIBI0 WHANKATOPOB. JIabopaTopHBIE OIBITHI
HccnenoBanne  ocoOeHHOCTEH  pacTBOpPEHUS
BEILECTB C PA3JIMYHON paCTBOPUMOCTBIO.
[IpuroroBnenue pacTBOpoB
c ONpeNCIEHHON
PacTBOPEHHOTO BEIIECTBA.
[IpakTuueckas pabora

Ne 5. IIpuroroBneHnue pacTBOpOB

Cc ONpeNCIEHHON MacCOBOM Joneun
PacTBOPEHHOTO BEIIECTBA.

Brruncienus:

C HCHOJIb30BAaHUEM IOHATHUS «MaccoBas A0
BEILIECTBA B paCTBOPE»

MacCcoBOU noien

WXMMHYECKHE CBOMCTBA BOJIbI, €€ pOJb Kak
pacTBOpUTENIT B IMPUPOJHBIX IPOIECCAX.

CocraBnsrth YPaBHEHUS XUMHUYECKHUX
peakuuil C y4acTUEM BOJBI.
OOBSCHATH  CYIIHOCTh  JKOJOTHMYECKHX

npobseM, CBSI3aHHBIX € 3arpsi3HEHHEM
MPUPOIHBIX BOJ, CIOCOOBI OYUCTKH BOJBI OT
IpUMeceil, Mepbl IO OXpaHe BOJ

OT 3arpsI3HEHUS.

[TnanupoBaTh U OCYIIECTBIATh HA MPAKTHUKE
XUMHYECKHE

HKCHEPUMEHTBI, IPOBOJIUTH HAOJIIOEHMUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM
HKCHEpUMEHTA npu IIPOBE/ICHUU
71a00paTOPHBIX OMNBITOB M MPAKTHYECKOU
paboTHI.

CnenoBath npaBuiiaM 0€30MacHO pabOTHI B
nabopaTtopuu npu UCIIOJIb30BaHUH
XUMHAYECKOH IMOCYABI 1 000pyTOBaHHUS.
IIpoBOIUTH BBIYUCIEHHUS C MPUMEHEHHEM
MIOHSITHSI «MaccoBas 10Jisl BEIIECTBA

B PacTBOpE».

BricTpanBath pa3BEpHYTble NUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH

Ha HHPOPMAITHIO U3 yIYCOHHUKA
CIIPaBOYHBIX MaTepHajoB, IpaMOTHO
HCIIONB30BAaTh  WM3YYEHHBIM  ITOHATUHHBIN
anmnapar Kypca XuMHuH

24

OcHOBHEBIE KJIACCHI
HEOPTraHUYECKUX
COETUHEHUN

11

Krnaccudukanus HEOpPraHUYECKHX COCAMHCHHIA.

Oxcupl. Knaccuduxanms OKCHJIOB!
comeoOpasymone  (OCHOBHBIC,  KHCIJIOTHBIE,
am(oTepHBbIe) " Hecoseo0pas3yromme.
Homenxknarypa

okcu10B. PU3nNyecKrue U XUMHUYECKUE CBOUCTBA
okcuoB. Ilomyyenune oxcuaoB. (OCHOBaHUS.

KnaccupummpoBars wn3ydyaemble BellecTBa
10 COCTaBY U CBOMCTBAM.

CoctaBnate (HopMynbl OKCHAOB, KHUCIOT,
OCHOBAaHUM, COJIeH 1 HAa3BIBaTh UX

10 MEXIyHAapOJIHOM HOMEHKJIAType.
IIporHo3upoBaTh CBOMCTBA BEIIECTB

HAa OCHOBE OOIIMX XHWMHUYECKUX CBOMCTB
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Knaccudpukanus  ocHOBaHWiA:  IIENOYM U
HEpPacTBOPUMbIE OCHOBAHUS.

Homenkmarypa ocHoBanuil. @uznyeckue Hu
XUMHYECKHE CBOMCTBA OCHOBaHUM.

[Tonydyenue ocHOBaHMiA.

Kucnortsl. Knaccudukamnms KHUCIIOT.
Homenkmarypa  kucnor.  @usuueckue U
XUMUYECKHE CBOMCTBA KUCIOT. Psi akTUBHOCTH
MetaiuioB H.H. bekerosa. [Tonyduenue kucior.
Comu. Homenkinarypa coseid. ®duznueckue u
XUMHUYECKHE CBOMCTBA cojel. [Tomydenue coneil.

l'enernueckass  CBSI3b  MEXIY  KIAcCaMu
HCOPTraHN4YCCKUX COGHHHGHHﬁ.

XUMUYECKUH IKCTIEPUMEHT:

Hemonctpanuu:  OOpas3mpl  HEOPraHUYECKHX
BEIIECTB Pa3IMYHBIX KJIACCOB.

OnbIThI, HILTIOCTPUPYIOIIUE XAMUYECKHUE

CBOMCTBA KJIACCOB HEOPraHUYECKHUX BEILLIECTB.
Jlaboparopusie onbiTel OmpesesieHne pacTBOPOB
KHCJIOT U ILIEJI0YEH € OMOIIbI UHAUKATOPOB.
N3yuenune B3auMoACMCTBUS KUCIIOT

C METaJJIaMH, PeaKUUi HEUTpaIu3alnH.
B3anmoneiicTBre pacTBOopa CEpHOM KHUCIOTHI C
okcuaom menu (II).

[Tony4yenue HepacTBOPUMBIX OCHOBAHHIA.
BeiTecHeHne omHOrOo MeTtayia  JIpyruM - U3
pacTBoOpa CoJu.

[IpakTuueckas pabora

Ne 6. Pemienue skcriepyMMeEHTaJIbHBIX 3a7ad IO
TeMe «BaxHellne KJacchl HEOPraHMYECKUX
COEAUHEHUIN.

Beruucnenus:

10  ypaBHEHUSM  XHMHUUYECKOU
KOJHMYECTBAa BeUIeCTBa, O00bEMa,
M3BECTHOMY KOJIMYECTBY BEIIECTBA,

peaKIuu:
Macchl 110
00BEMY,

M3YYCHHBIX KJIACCOB/TPYIIIT BEIICCTB,

K KOTOPBIM OHU OTHOCSITCSL.

CocTaBnsaTh  MOJIEKYJISIPHBIE  YpaBHEHHS
peaKkuui, WUTIOCTPUPYIOLIUX XUMHUYECKUE
CBOMCTBa M CHOCOOBI TOJYyYEHHUS BEIIECTB
W3YYEHHBIX

KJIACCOB/TPYIII, @ TAKXE TOTBEPIKIAFOIIIX
TeHETUYECKYIO B3aUMOCBSI3b MEXKIy HUMHU.
[Tpon3BOIUTE BEIYUCIICHUS

[0 YPaBHEHUSIM XUMUYECKUX PEAKITHIl.
[TnaarpoBaTh M OCYIIECTBISATh HA MPAKTUKE
XUMHYECKHE

SKCIIEPUMEHTHI, TIPOBOJUTH HAOJIIOICHUS,
JIeNaTh BBIBOJIBI 10 pe3yJibTaTaM
IKCIIEPUMEHTA TIPH MTPOBEICHUU
1ab0paTOPHBIX ONBITOB W  MPAKTHYECKHUX
pabor.

CnenoBath npaBuiiaM 6e30MacHOil paboOTHI B
nabopaTtopuu

MIPU UCMOJIB30BAaHUU XUMHUYECKOM MOCYAbI U
000pyIOBaHUSI.

BricTpanBath pa3BEépHYTble NMUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU
Ha  uHpopmammio U3
CIIPaBOYHBIX MaTepuasoB, rPaMOTHO
WCIOJb30BaTh  WU3YYEHHBIA  MOHSATUHHBIN
amnmapat Kypca XUMHAU

yueOHUKa U
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Macce peareHTOB WK
MIPOJIYKTOB PEaKIUU

Hroro no pazueny

30

Pasznen 3. llepuoguyeckuii 3akon u [lepuoanyeckas cucrema xummnueckux 3j1emMenToB . U. MenaeneeBa. CtpoeHue
aToMOB. XUMHYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIEC PeaKIIUU

3.1 [Tepuonuueckuii 3aKOH
U IIepnonnueckas
CHCTEMa XHMHYECKHUX
3JICMCHTOB

. WN. Mengeneena.
Crpoenue atoma

7

[lepBble MOMBITKU KIacCU(PUKAIIMN XUMHUYECKHX
anemeHToB. IloHsATHE O Trpynmax CXOIHBIX
AJIEMEHTOB (II[EJIOYHBIE U LIEJIOYHO3EMEIbHbIC
METaJlIbl, TaJIOrEHBI, UHEPTHBIE  Tra3bl).
DneMeHThl, KOTOpble 00pa3yloT am@oTepHbIe
OKCHJIbI M TUIPOKCHIBL. llepuoanyeckuil 3aKoH.
[lepuoanueckas cucrema XUMHUYECKUX
JJIEMEHTOB

HA.N. MenneneeBa. Koporkonepuonnas u
mmuHHONepuonHas — gopmbel  [lepuoamueckoit
CUCTEMBbl  XUMHUYeCKUX  snemeHTtoB  J[.M.
Menpeneesa. [lepuoas! u rpynnsl. Ousznyeckuii
CMBICIT

MIOPSIAKOBOTO  HOMEpAa, HOMEPOB INEpUOJa H
TPYIIIbI 3JIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX

anep.  M3ortombl.  Onektponsl.  CTpoeHue
QJIEKTPOHHBIX 000JI0YeK aroMoB TmepBbIX 20

XUMUYECKUX 3JIEMEHTOB [lepuonnueckoi
CUCTEMBI
JN. Menpeneena. XapakTepucTrka

XUMUYECKOTO AJIEMEHTa
o ero nojoxeHuto B [leprogudeckoii cucreme
J.1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHS paguycaaToMOB
XUMHUYCCKHUX JJIEMCHTOB, MCTAJNIMYECKUX U
HEMETAIUTMYeCKUX CBOMCTB IO TIpynmaMm u

PackpbIBaTh CMBICI IEPHOAMUYECKOIO 3aKOHA.
OnuceiBaTh CTPOEHUE TAOIUILIBI

«Ilepuoguyeckas cucTeMa  XHMHYECKUX
anemenToB .M. MenaeneeBay.
MopenupoBaTh CTPOCHHUE aToma,

OHEPreTHYECKUX YPOBHEH U NOAYPOBHEH
IIPYU IOMOIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpaIyii 1 3JIEKTPOHHO- TpapUIECKuX
dbopmy.

[TosicHAT QU3MUECKUI CMBICTT

IIOPSAJIKOBOTO HOMEpPA, HOMEPOB IIEpHoja U
IPYIIIBI 3JIEMEHTA.

XapakTepu3oBaTb XMMHUYECKHE DIJIEMEHTBI
IIEPBBIX TPEX NEPUOJOB, KAJINN, KAIBLIHUU U
UX COCIMHEHUS I10 MOJI0OKECHUIO

B [Iepnonnueckoit cucreMe ..
Menneneesa.

OOBsicHATH  0O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB XMMHYECKHUX JIEMEHTOB
(u3mMeHeHue paguycoB aTOMOB,
3JIEKTPOOTPHULIATEIBHOCTH, BAJIEHTHOCTH) H
HUX COeIUHEHUN

B IIpefenax MaiblX I[EPUONOB U TJIaBHBIX
MOATPYIIIL C YYETOM CTPOCHHUS UX

aTOMOB; Y4acTBOBaTb B COBMECTHOW pabore
B [1ape WM IPYyIIIE.

BricTpanBarh pa3BEpHYThIE NUCBMEHHBIE U

MEPUOJAM. YCTHBIE OTBETHI C OMOPO
3HaueHue [Iepuonuueckoro 3aKOHa u | Ha uHPopMmanMiO U3 y4eOHHKA U JPYTHUX
Ilepuoauueckon CHUCTEMBI XMMHUYECKHUX | MCTOYHHMKOB, B TOM uncie MHTepHeTa
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OJICMCHTOB JJI1 pa3BUTHUA HAYKHU U

npaktuku. J[.M. MenneneeB — yu€HbId U
rpakIaHUH.

XUMHUYECKUN SKCIIEPUMEHT:

JeMoHcTpanuu:

BzaumoneiicTBue THAPOKCH]IA OMHKA  C
pacTBOpaMM KUCIOT U IIET0YEH.

MonenupoBanue  CTpPOCHHSI  MOJEKYl  Tpu
MOMOIIM PUCYHKOB, MOJIEJCH, SJICKTPOHHBIX H

CTPYKTYPHBIX dbopmy. Tabnmma
«[lepuomnyeckas cucTema XUMHYECKHX
JJIEMEHTOB

J.N. MenaeneeBay.

JlabopaTopHbIe ONBITHI

O3nakomyieHHEe C OOpa3llaMu METAUIOB U
HEMETAJIJIOB

3.2

XuMudecKkas CBSI3b.
OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHEIC
peakuuu

Xumnueckasi cBa3b. KoBajeHTHas (mossipHas U
HENoJIsIpHast) CBA3b.
DIeKTpOOTPULIATEIbHOCTh
anemeHTOB. MloHHas cBsi3b. CTeneHb
okucieHusi. OKHCIUTEIbHO- BOCCTAHOBUTEIIbHbBIE
pEaKUnH. [Tpoueccol OKHCIICHUS u
BOCCTaHOBJICHUSI. Oxkucnurenu u
BOCCTAHOBUTEIIH.

XUMHUYECKUHN IKCIIEPUMEHT: U3y4YeHHE 00pa3IoB
BEILIECTB METaJJIOB u HEMETAJIJIOB,
B3aUMO/ICIICTBUE

THAPOKCHUJIa IIMHKA C pPacTBOpPAMH KHCJIOT U
esnoyeH, IIPOBE/ICHHE OIIBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuit
(ropenue, peakiiuy pa3yioKEHUs, COSTUHECHHUS ).
XUMHUYECKUI IKCTIEPUMEHT:

JeMoHcTpanuu:

OnpIThl, WJUTFOCTPUPYIOLIUE IPUMEPHI

XUMHNYCCKHUX

PackpeiBath CMBICT U3y4aeMbIX TOHSATHIA.
Ompenenarb BHUA XUMHYECKOW CBSI3U B
COEIMHEHUH.

MopenupoBaTe CTpOEHHUE MOJIEKYJ IIpU
IIOMOIIM PUCYHKOB, MOJEJEH, IEKTPOHHBIX
U CTPYKTYpHBIX ¢opmyn. Hcmons3oBaTh
XUMHUYECKYI0 CHMBOJIUKY MJII COCTaBJICHHS
(dbopMyIsT BEIIECTB, 3JIEKTPOHHOTO OaslaHca
peaKuii.

Onpenenarb CTENEHb OKUCICHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB Mo ¢opMylaM u
COCTaBJIATh bopmybl OMHAPHBIX
COEIMHEHU MO CTENEeHH OKHUCIICHHS aTOMOB
XUMUYECKHUX DJIEMEHTOB.

Onpenenarb OKUCIUTENb U BOCCTAHOBUTENb.
PaccraBnars

Kodh(dULIMEeHTHI B CXeMaX  MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINIT
METOJIOM 3JIEKTPOHHOTr0 OaaHca.
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OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX
(ropeHue, peakuu
pa3IoXKeHusl, COETUHEHNS )

peakuuii

Ha6JIIO)IaTI) XUMHYCCKHUEC OIIBIThI 11O IIJIAHY,
aQHAJIM3UPOBATH U JI€JIaTh BHIBOJIBI.
Hcmonw3oBate UKT i1t co3manus Mojeiei,
MOJTOTOBKU MPE3EHTAIMH, JOKJIAJ0B IO
TEME.

BoicTpauBarh pa3BEpPHYTHIE NMHUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOW Ha WH(POPMAIUIO
13 yueOHUKa U IPYTUX

HCTOYHHUKOB, B TOM YHCJIC I/IHTepHeTa

Hroro no pazgeny 15
PezepBHOE Bpems 3

OBUIEE YNCJIO YACOB 68
I10 TTPOI'PAMME
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9 KJIACC

Ne HaumeHoBaHue KoauuecTBo Conep:xanue 00yyeHHs OcHOBHBIE BH/IBI JAeSATeIbHOCTH

n/m | pa3gejioB M TeM Y4eOHOIro | YacoB o0yuyaumuxcs
npeaMera

Pa3gen 1. BemecTBo 1 XMMHYECKHE PeaKINH

1.1. | [loBTOopenue wu yriayOneHue 5 [Tepuoanueckuii 3aKOH. [Tepuonnueckast | XapakTepH30BaTh XUMHUYECKUE SJICMEHTBI
3HaHHI>'I OCHOBHBIX pa3H€HOB CUCTEMA XUMHNUYCCKHUX DJICMCHTOB HepBBIX TpéX HepI/IOI[OB, KajIvusa U KaJlbOUs
Kypca 8 kiacca J.N. Memnneineesa. Crpoenue aTOMOB. | 1O HX ToJOXeHuto B [lepuogmueckoit

3aKOHOMEpPHOCTH B M3MeHeHuMM  cBoicTB | cucreme J[. 1. Menneneesa.

XUMHMUYECKUX IEMEHTOB IIEPBBIX TPEX NEPUOIOB,
KaJIAsg, Kajapluusd M WX COCIMHEHUM B
COOTBETCTBUH

C TIOJIO’KEHUEM DJIIEMEHTOB

B [lepmoandeckoil cuctemMe M CTPOCHHEM HX
aTOMOB.

CrtpoeHue BelecTBa: BUJIbI XMMHUYECKOM CBS3H.
Tunel KpUCTANINYECKUX PEUIETOK, 3aBUCUMOCTD
CBOMCTB BEIECTBA OT THUINA KPUCTALIMYECKOH
PEIIETKY U BUJA XUMUYECKOU CBSA3H.
Knaccuduxanuus U HOMEHKJIaTypa
HEOPraHUYECKHUX BEIECTB. Xumuueckue
CBOMCTBA BELIECTB, OTHOCAIUXCS

K pa3JINYHbIM KJIacCcaM HEOPTraHUYECKUX

COEIMHEHMUIA, reHeTuYecKas CBSI3b
HEOPTaHUYECKNX BELIECTB. XUMHYECKUI
JKCIEPUMEHT:

JlemoHcTpanuu:

O3HAKOMJICHHE C MOJCISIMH KPHCTALTMYECKUX
pemETOK

HEOPraHWYECKUX BEIIECTB —
HeMeTaiuioB (Tpadura u anmasa),
CJIOYKHBIX BEIECTB (XJIOpHIA HATPHsl)

MCTAlJIOB H

Knaccudunuposats u Ha3bIBATh
HEOpraHMYECKHE BEILIECTBA H3YYEHHBIX
KJIaCCOB.

OnwuceIBaTh 00IIME XUMHUUECKUE CBOHCTBA
BEILIECTB pa3IMYHBIX KJIaCCOB,
MOATBEPXKJIAaTh  CBOMCTBAa  NpUMEpaMu

MOJICKYJISIPHBIX YPaBHEHHH XUMHUYECKHX
peaKuuii.

Ornpenenarsb BUJ XUMHUYECKON CBSI3U M THIT

KPUCTAIIIMYECKON PEHIETKU BEIIECTBA.

IIporno3upoBars CBOMCTBa BELIECTB B

3aBHUCHUMOCTH OT UX CTPOCHHUSI.

BricTpauBath pa3BépHyThIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIIHIO U3 y4eOHHKA U
CIIPaBOYHBIX MaTepuasos,
UCIIONIb30BaTh  W3YYEHHBIN
amnmapar Kypca XuMUU

rPaMOTHO
HOHATUWHBIN
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1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYCCKHUX PEaKIIHi

Knaccupukanus XUMHYECKHX pPEAKIHH 110
pa3IMyYHbIM MpU3HAKaM (M0 YMCIY U COCTaBY
Y4aCTBYIOUIMX B pEAKIMU BELIECTB, IO
TerIoBoMy 3P QexTy,

[0 M3MEHEHWID CTENEHEW  OKHUCIICHHS
XUMHUYECKUX JIEMEHTOB,

no o0paTUMOCTH, MO  YYacTHIO
KaTaau3aTopa). DK30- u
SHAOTEPMUYECKUE peaxuuu,
TEPMOXHMHUYECKUE YPABHEHUS.

[lonssTHE O CKOpPOCTH  XMMHYECKOM
peaknuu. [TonsTre 06 0OpaTUMBIX

1 HEOOPAaTUMBIX XHMHUYECKUX peaknusx. [lonsTue
O TOMOIEHHBIX M TETEPOr€HHBIX pPEaKUHUsIX.
[lonsTHe 0 KaTannse.

[lonssiTME O  XMMHUYECKOM  PABHOBECHUHU.
PakTopsl, BIIMSIOILINE Ha CKOpOCTb
XUMUYECKOM  peakuuu U IOJIO)KEHHUE
XUMHUYECKOTO pPAaBHOBECHSI.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIEPEAKIIUY,
ANEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu.
CocraBnenue ypaBHEHUM OKHUCITUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLMIl C HCIOJIb30BAHUEM|
METOa AIIEKTPOHHOTO OajaHca.

XUMHYECKUN IKCIIEPUMEHT:

JeMoHcTpanuu:

Hccnenosanue 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKON PEaKUUU OT BO3JIECUCTBUS PA3TUYHBIX|
(hakTopoB.

OnsIThI, WUTIOCTPUPYIOIIHE pPUMEpPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIX peakuui
(ropenue, peakuuu

PackpeiBaTh CMBICI M3y4aeMbIX NOHATUN H
OPUMEHSTh 3TH TOHATUS IPU ONHCAHUU
CBOICTB BEILECTB U UX MPEBPAILECHUN.
Kiaccudunuposars XUMHUYCCKHE
peakuuu 10 Pa3IUuYHbIM IIPU3HAKAM.
VYcraHaBnuBaTh 3aBHCHUMOCTh CKOPOCTHU
XMMHYECKOM PEAKIUU OT PA3IUYHBIX
(dakTopoB.

[Iporuo3upoBaTb BO3MOKHOCTH
IIPOTEKAaHUsI XUMUYECKUX NPEBPALLECHUN B
Pa3IUYHbBIX YCIOBUSX.

OnpenensaTb OKMCIUTEND U

BoccTaHoButenb B OBP.

CocTaBisTh AIIEKTPOHHBIN OanaHC
peaxkuuu.

[IpousBoanuThs  BBIYMCIEHUS

10 XUMUYECKUM YPABHEHUSM.

VY4acTBOBaTh B COBMECTHOW paboTEB

nape WM rpymie.

BoicTpanBath pa3sBEpHYTbIE NUCBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha UH(OPMAIHIO U3 yUeOHMKA U CIIPAaBOYHBIX
MaTepuasos, IrPaMOTHO HCII0JIb30BaTH
M3YYEHHbI MOHATUWHBIN ammapar Kypca
XUMHUHU
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Pa3NIoKEHUS, COCTUHCHHUS ).

Breraucnenus:

KOJIMYECTBA BEIIECTBA, 00BbEMA U MACChl PEareHTOB,
WJI TTPOAYKTOB I10

YPaBHEHUSAM XUMUYECKUX PEAKLIHI

1.3

DNeKTpoNIuTHYECKast
U CCOLTAIMS.
XUMHUYECKUE PEAKIIUU
B pacTBOpax

Teopusi  AIEKTPONUTUYECKON  AUCCOIHAIIHH.
DNEKTPOIUTHl M HEINEeKTpoiuThl. KaTtuonsl,
AQHUOHBI.

MexaHu3M TMCCOLMAIINY BEIIECTB

C Pa3JIMYHBIMU BUJIAMU XUMUYECKON

cBsi3u. Crenenb auccouuanuu. CHIIbHBIE U
ci1abble AIEKTPOIIUTEI.

Peakuun HOHHOTO oOmeHa. YcaoBus
IIPOTEKaHUs  peakuuid HOHHOIO  OOMEHa,
MOJIHBIE U COKpAlIEHHBIE WOHHBIC ypaBHEHUS
peakuuii. CBOICTBa KHUCIOT, OCHOBAaHUH W
coneit B CBETE MpeCTaBICHU I 00
AIEKTPOJIUTUYECKON JTUCCOIUAIUH.
KauectBennsie peakuuu Ha uoHbL. [loHsTHE O
ruAponuse cojer. XUMUYECKUN 3KCIIEPUMEHT:
JlemoHcTparuu:

HccnenoBanue JJIEKTPONPOBOJHOCTH
pPacTBOpPOB BEIIECTB, Mpolecca AUCCOIUAINH
KHCJIOT, IIeI0YeH

u coneit (BO3MOXKHO UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

OnbITHI, WUTIOCTPUPYIOIIHE MPU3HAKU
NPOTeKaHWs  peakuuid  HOHHOTO  OOMeHa
(oOpa3oBaHue ocaaka, BBIJEICHHE  Trasa,
o0pa3oBaHUE BOJIBI).

Pacrio3naBaHue HEOpPraHMYECKUX BELIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIIMI Ha HOHBI.
JlabopaTopHbIii OMBIT:

N3yuenue mnpu3HAKOB MPOTEKAHUSI PEAKIUU

HOHHOI'0 OOM€EHA B pacTBOpax

PackpsiBaTh CMBICT W3y4aeMbIX MMOHATUM, a
TaK>Xe CMBICJI TEOPUU

AIIEKTPOJINTUYECKON JUCCOLUALIU.
OOBSICHIATH IPUIUHBI

JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3inyaTh clabble U CUJIbHBIC
AIIEKTPOJIUTHIL.

CocraBiATh YpaBHEHUSA
JUCCOITUAIIMUKUCIIOT, IIEJIOYeil M COJICeH,
MOJIHBIE U COKpAlll€éHHbIE  HOHHBIE
YPaBHEHUSI XUMHUYECKUX PEAKIUI HMOHHOTO
oOMeHa, KpaTKh€ UWOHHBIE YpaBHEHUSA
IIPOCTHIX PEAKIUI THIPOJIN3a COIEH.
XapakTepu3oBatb ~ OOIIME  XUMHYECKHE
CBOMCTBa BEILECTB Pa3IMYHBIX KJIACCOB Ha
OCHOBE TEOPUH 3JIEKTPOJIUTUYECKON
JUCCOLMAllMY;  MOJATBEPXKJIaTh  CBOMCTBA
npuMepamMu MOJEKYJISIPHBIX M HMOHHBIX
YpaBHEHUN XUMHUYECKUX PEAKIUU.

Pemate skcnepuMeHTanbHBIE 3a7aud IO
TEME.

[InanupoBaTh 1 OCYLIECTBIISATh Ha
IPAKTUKE XUMUYECKUE

JKCIIEPUMEHTBI, MPOBOJIUTH HaOIIOACHMS,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM
3KCHEPUMEHTA npu IIPOBECHUU
7a00paTOPHBIX OIBITOB U TMPAKTUYECKUX
pabor.

CrnenoBatp mpaBmiaMm 0e30macHOl paboTHI
B ja0oparopuy TOpH  HCIOJH30BAHHUH
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AJIEKTPOIUTOB  (C  0Opa3oBaHMEM  OCaJKa,
BbIJICJIEHUEM ra3a, 00pa30BaHUEM BOJIbI).
[Ipaktuueckass pabGora: Ne 1. Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TEME.
Brruncienus:

10 YpaBHEHUSAM XUMUYECKUX peaKIHi

XUMHYECKOH TOCYBI M 000PYIOBaHHS.
[IpoBOANTH BBIYMCIECHUS O XUMHYECKUM
YPaBHEHHSIM.

VYyacTBOBaTh B COBMECTHOM paboTe B mape
WIH TPYIITIE.

BricTpauBath pa3BEpHYThIE TUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMAIIUIO U3 YYEOHHUKA U IPYTHX
UCTOYHUKOB HH(OpMAIny, B TOM YHCIE
MuTepuera

Hroro no pazueny 17
Pazgen 2. HemeTa/uibl M HX COCIUHEHU S
2.1 Oobmas 4 Oo6mas XapaKTEePUCTUKA raJIOTeHOB. OOBSICHATH 001IHE 3aKOHOMEPHOCTH

anemMeHToB VIIA-rpynmsl.
l"anorenst

XApaKTCPHUCTUKA XHMHUYCCKUX

Oco0eHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
crernieHn okuciieHus. CTpoeHue U PU3NICCKUE
CBOMCTBA MPOCTHIX BEIIECTB — raJlOr€HOB.

XUMHYECKHME CBOMCTBA HAa NpPUMEpPE XJopa
(B3auMoielicTBUE C METaJlJIaMH, HEMETaJUIaMu,

LIeJI0YaMHu ).

XJ10poBOAOPOI. Consanas KHCJIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHE,
MPUMEHEHHUE. JewcTBue xJjiopa n
XJIOPOBOJOPOJIa HAa  OPraHU3M  YEJIOBEKA.

Baxwnelimue XJIOpUIbl U HMX HAXOXKICHHUE B
IpHUpoJIC.

XUMUYECKUH IKCTIEPHUMEHT:

JeMoHcTpanuu:

OnbIThl, OTpaxaronue Gpusndeckue u
XUMHYECKHE CBOHCTBA TallOTEHOB M WX
COCMHCHU I (BO3MOXKHO
MCTIOJIb30BAHNEBUICOMATEPUATIOB).
OszHakomienne ¢  oOpa3uamu
(ramoreHuioB).

JlaGopaTOpHBIii OMBIT:

XJIOpUI0B

B U3MEHEHUHU CBOWCTB HEMETAJIOB U HX
COCAMHEHUH B IpeJesiax MalbIX MEPUOJIOB
u riaBHbelXx noarpynn Ilepuonmdeckoii
CHCTEMBI XUMHUYECKUX DJIEMEHTOB C YIETOM
CTPOCHHS UX aTOMOB.

XapakTepus3oBaTh dusznueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHOB (Ha MpUMepe XJiopa) U

CIOXKHBIX  BEHIECTB  (XJIOPOBOJIOPOAA,
XJIOpUa HaTpHsl), CIOCOOBI UX MOTYYCHUS,
OpUMEHEHHEe M 3HAaYeHUEe B TPUPOJIE HU
KU3HH YeIIOBEKa.

OnpenensTh XJIOPUA-UOHBI B paCTBOPE.
[TmaHnpoBaTh M OCYIIECTBIIATH HA MPAKTHKE
XUMHUYECKHE

IKCIIEPUMEHTHI, IPOBOIUTH HAOIOACHNS,
Jenath BBIBO/IBI 1o
pe3yabTaTaMdIKCIIEpPUMEHTa npu
NPOBEJCHUN JA0OPATOPHBIX OMNBITOB U
IPAKTUYECKUX padoT.

CrnepoBath mpaBuiam 0e30macHON pabOThI
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N3yueHne  CBOWCTB  COJISIHOM  KHCIIOTBI
IIpoBeneHne  KayeCTBEHHBIX pEakLUMd  Ha
XJIOPUI-UOHBI.

ITpakTuyeckas pabora

Ne 2: [losmyueHue COISTHOW KHUCIOTBI, U3YyYEHHE
e€ CBOIICTB.

Beruucnenus:

II0 YPaBHEHUSAM XMMHMUYECKHMX PEaKLMH, eciu
OJIMH U3 PEareHTOB JIaH B H30BITKE

B JJabopaTopuu

IIPU UCTIOJIH30BAHUH XUMUYECKOU MOCYIbI U
000pyI0BaHUA.

BricTpauBath pa3BEpHYThIE TUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha  uHpopManMiO U3  yuyeOHUKA U
CIIPaBOYHBIX MaTepHuaJioB, rPaMOTHO
MCII0JIb30BaTh N3YUYEHHBIN MOHITUITHBIN
amnmapaT Kypca XUMUH

2.2

Obmas

XapaKTePUCTHKA XUMHUYECKUX|
3JIEMEHTOB

VIA-rpynnel. Cepa u €€
COCJIMHECHHUS

OOmiass xapakTepuCTHKa 3JeMeHTOB VIA-
rpynnbl.  OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTECIICHH

OKHCIICHUSI.

Crpoenne u (hU3MUECKHE CBOWCTBA IMPOCTHIX
BEIIECTB — KHUCIOPOJia U Cepbl. AJUIOTPOIHBIE
Mo (HUKAITIT KHCIIOpOJa u CepBl.
XUMHUYECKUE CBOWCTBA CEPHI.

CepoBomopozi, CTpocHHE, (UINICCKUE U
XHUMHUYECKHUE CBOICTBA.

OKcuapl cepbl Kak MPEICTaBUTEIN KHUCIOTHBIX
OKCH/JIOB.

CepHas xuciora, Gu3nIecKue u

XUMHYECKUE CBOMCTBaA (oOmrue
KaKIpeICTaBUTEIIS KJlacca KHCIIOT "
cnenuduueckue).  XUMHUYECKUE  pEaKluHu,
JIeKaIIie B OCHOBE NMPOMBIIUIEHHOTO CIIOco0a
MOJTyYEHUSI CEPHOM KUCIIOTHI.

[Tpumenenue. Cosu CEpHOI KUCIIOTHI,
KaueCTBEHHAs peaklus Ha CylIb(paT-uoH.
Haxoxnenne ceppl W €€ COeNMHEHWH B
pHUpoJIe. XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIEH Cpelibl COEAUHEHUSIMU

cepbl  (KHCIOTHBIE  JOXIH, 3arpsi3HEHUE
BO3IyXa U  BOJOEMOB), CIOCOOBI  €ro
IpPeI0TBPALLCHUSI.

OObsicHATH 00IIME 3aKOHOMEPHOCTU B
M3MEHEHUU CBOWMCTB 3JIEMEHTOB
VIA-rpynmnbsl U UX COEIMHEHUH C y4ETOM
CTPOECHHS UX aTOMOB.

XapakTepus3oBaTh dusnueckue u
XMMHYECKHE CBOMCTBA MPOCTOrO BEIIECTBA
cepel M €€ COoeQMHEHUH (cepoBoIOpoOna,
OKCHJIOB  CEpbl,  CEpPHOH  KHUCIOTHI,
Ccynb(}aroB), CIOCOOBI WX IOJTYYCHHS,
MPUMEHEHUE U 3HAUYCHUE

B MPUPOJIC U JKU3HU 4desoBeka. OnpeaensiTh
HaJIU4Yue cylb(paT-uOHOB B PACTBOPE.
OOBSICHATD CYIIHOCTh
9KOJIOTHUECKUXIIPOOJIeM,  CBSI3aHHBIX  C
nepepadoTKON COCTMHEHHI CEepHI.
[TnanupoBaTh M OCYLIECTBIATH Ha MPAKTUKE
XUMHYECKHUE

JKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOAEHMUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
JKCIIEPUMEHTA.

CrnenoBarp mpaBmiiaMm 0e30macHON paboTHI
B JabopaTopuu

IIPY UCTIOJIH30BAHUU XUMHUYECKOH MOCYABI U
000pyIoBaHUs.

[Tpon3BOANUTH BBIYMCIICHUS IO XUMHUECKUM
YpaBHEHUSIM.
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XUMHYECKUN IKCIIEPUMEHT:

JlemoHcTparuu:

OszHakomiieHHe C oOpa3umamMu cepsl W e€
COCTUHEHUSMH  (BO3MOXXHO  HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

HaGmronenue mporecca oOyriMBaHus caxapa
OJI A€HCTBHEM

KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTHIL.
JlaboparopHubie onbIThl: 3ydeHHEe XUMUIESCKIX
CBOMCTB pa30aBJIeHHOIN CEpHON KHCIIOTHI.
[IpoBeneHne KayeCTBEHHOW  peakuuu  Ha
cyabhaT-uoH U HaAONMIOJIeHUE TMpU3HaKa e&
MPOTEKAHUS

Hcnonb30BaTh NpH BBHIMOTHCHUH YYEOHBIX
3a/laHui TEKCThl YyueOHUKa, CIPaBOYHBIC
marepuansl  (Ilepuogmyeckyro  cucremy
xuMHudeckux saemeHToB . 1. Menaeneena,
Ta0IHILy PacTBOPUMOCTH KHCIIOT,
OCHOBaHUH u coneit B BOJE,
NEKTPOXUMHUYECKUM Pl HaAIPsSHKEHUH
METaJlIOB).

Hcnonb30BaTh NpH BBHIMOTHCHUH YYEOHBIX
3aJlaHU ¥ B MPOIECCE MCCIEA0BATEIbCKON

JIEATEIIbHOCTH HAay4YHO-TIONYJISIPHYIO
JUTEpaTypy XHUMHYECKOIO COACpPKAHUSA,
CIIPaBOYHbIE

MaTepuasl, pecypcel MHTepHETA

XapaKTEPUCTUKA XUMHUYECKHX
JJIEMEHTOB
VA-rpynmnst.

COCIUHCHUA

OOmiast  xapakTepUCTHKA DJIEMEHTOB VA-
rpynnsl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHbIe CTENICHU

OKHCJICHUSI.

A3zor, pacrpocTpaHeHHe B IpUpoe,
¢u3nveckue W XUMHYECKHE  CBOMCTBA.
Kpyrosoport azora B npupoze.

AMMHaK, ero (Qu3uyecKMe € XHUMHYECKHE
CBOMCTBA, OJy4eHHUE U IPUMEHEHHE.

Conu aMMOHUS, UX (PU3HUECKUE U XUMUYECKHE
CBOWCTBa, IIPUMEHEHHE. KavecTBeHHas
peaxius Ha MOHbl aMMOHHMS.

A30THas KUCIIOTa, €€ MmojyyeHue, pusnyeckue
U XUMHUYECKHe cBoWcTBa  (oOmmue  Kak
IpeJCTaBUTENIs KiIacca

KHCIOT M creuududeckue). lcenomp3oBanue
HUTPAaTOB U COJEeH aMMOHHUS B KayecTBe
MUHEPAIBHBIX  YIAOOpeHUil. XuMH4ECKOE
3arpsi3HEHUe OKpy>Karomien cpeabl
COEIUHEHUSIMH a30Ta (KUCJIOTHBIE JIO0XKIH,
3arps3HEHUE BO3/yXa, HOYBbI U BOJOEMOB).

OObsICHATH 00LIME 3aKOHOMEPHOCTH B
U3MEHEHHU CBOWCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C y4ETOM
CTPOCHUS MX aTOMOB.

XapakTepu3oBarthb buznueckue u
XMMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB
azotra u ¢dochopa W HX COCAMHEHUU
(ammmaka, coneit aMMOHHSI, a30THOM
KHCJIOTBI, HUTPaTOB, okcuna pochopa (V) n
dochopHoii KUCIOTHI, PochaToB), CIOCOOBI
UX TOJIyuYeHHUs, IPUMEHEHUE U 3HAYCHHE B
NPUPOJC W JKU3HU yenoBeka. OmnpenensiTh
HOHBI aMMOHUsA W ¢ocdar- HOHBI B
pacTBope.

OOBSICHATH  CYHIHOCTH  DKOJIOTUYECKUX
npoOieM, CBA3aHHBIX C HAaXOXICHUEM
coeMHEHUH a30Ta u Gocdopa

B OKpyxawumen cpene. IlmanupoBats u
OCYIIECTBIISATh HA MPAKTUKE XUMUYECKHE
OKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JIeJIaTh BBIBOJIBI [0 PE3yJIbTaTaM
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docdop, AJUTOTPOITHEIE MO (UKAITAN
dbochopa, Pusnueckue W XHUMHUYECKHC
coricTBa. Okcup pocdopa (V) u

dbochopras KHCIIOTA, buznveckue
HXUMUYECKHUE CBOICTBA, MMOJIYYEHHE.
Wcnonp3oBanne  docharoB B KayecTBe
MUHEPAIbHBIX YI00PEHHIA.

XUMUYECKUH IKCTIEPHUMEHT:

JeMoHcTpanuu:

O3HakomiieHHE C (U3UYECKUMHU CBOHCTBaMHU
a3oTta, hocdopa

U UX COCIMHECHUH (BO3MOXXHO HCIIOJIb30BaHHE

BUJIEOMATEPHAJIOB). O3HakoMJIEeHHE C
oOpasmamu A30THBIX u dhochopHBIX
yIoOpeHui.

[Tonyuenue, coOupaHue, pacro3HaBaHHE U
M3y4EHUE CBOMCTB aMMMAKA.

B3aumopeiictBue KOHLIEHTPUPOBAHHOM
AQ30THOM KHCIOTBI C Mepl0  (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPUATIOB).
Jlaboparopubie OTIBITHI: [TpoBenenue
KaueCTBEHHBIX pPEAKUWA Ha HWOH aMMOHUS U
dochar-uoH, u wIydeHHE TPHUIHAKOB HX
nporekanus. [Ipaktuueckas pabota

Ne 3: IlomyuyeHune ammMuaka, H3y4€HHUE €rO
CBOMCTB.

Brruncienus:

110 YPaBHEHUSIM XUMHUECKUX PEaKLMil

IKCIIEPUMEHTA npu MIPOBEICHUH
Ja00paTOPHBIX OIBITOB M IMPAKTHUYECKOU
paboTHI.

CrnenoBaTh IpaBuiIaM 0€30macHOM

paboThI B naboparopuu npu
UCIIONIb30BAaHUM XHMHYECKON TMOCYIbl W
000pyI0BaHUA.

[Ipon3BOINUTE BBIYUCICHUS TTO XMMUYCCKUM
YpaBHEHUSM.

Hcnonb30BaTh npu BBHIMOTHEHUH YYEOHBIX
3aJJaHAi TEKCThl Y4YeOHHKA, CIIPAaBOYHBIC
MaTepuanbl  (MEPUOIUYECKYIO  CHUCTEMY
xuMuueckux asemMenToB J[. 1. Menaeneena,
TaONIUILy PacTBOPHMOCTH KHCIIOT,
OCHOBaHUH nu coiei B BOJIE,
JJICKTPOXUMHYCCKUN PN HANpsOKCHUH
METaJlJIOB)

24

Oo6mias
XapaKkTepUCTUKA XUMHUYECKUX
9JIEMEHTOB

IVA-rpynmsr.

Yraepon u

KPEMHUM, U UX COEUHECHUS

OOmass xapakTepucThka 23JieMeHTOB [V A-
rpynnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTENICHU

OKHCJICHUSI.

Yruepog, AJJIOTPOIIHBIE MoUUKALH,
pacrpocTpaHeHne B TIpupojae, (uznyeckue u
XMMUYECKHE CBOUCTBA.

OObsICHATH 00ILME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB 3JIEMEHTOB
IVA-rpynnel U UX COCOIUHEHUU C YYETOM
CTPOEHHS UX aTOMOB.

XapakTepHu30BaTh duznueckue u
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriepoja M KPeMHHUS M HX COEAMHEHUH
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Ancopbuusi. KpyroBopoT yriepoaa B mpupoe.
Oxcuapl  yriepoja, HUX  (QU3UYECKUE U
XUMHYECKHE CBOMCTBA, JICHCTBHE

Ha OKHMBBIC  OpraHU3Mbl, TMOJY4YCHHE U
MPUMEHEHHE.  DKOJOTUYECKUE  TPOOJIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa
r100aJILHOTO MOTEILICHHS KJIIMara,
MMapHUKOBBIN A (PEKT.

VYronpHas KUCIOTa U €€ coyr, UX (PU3HUECKUC
U XUMHYECKHUE CBOWCTBA, TIOJy4YCHUE U
MIPUMEHCHUE.

KavectBeHHast peakuus Ha KapOOHAT- HWOHBL
Hcnonp3oBanne kapOOHATOB

B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH U
CEJIbCKOM XO351CTBE.

[lepBoHaUYaIbHBIC TOHSATHUS

00 OPraHUYECKUX BEIIECTBAX KaK

O COEQUHEHUsAX yriepojna (MeTaH, »JTaH,
OTWIEH,  aUEeTWICH, JTaHOJ,  IIMLEPHH,
YKCYCHasi KUCIIOTA).

[IpupoaHsie HCTOYHUKHU yIJIEBOAOPOAOB

(yromab, npupoAHbIi Ta3, He(Th), MPOAYKTHI UX
nepepaboTku (OCH3WH), MX pOJb B OBITY U
MIPOMBIIICHHOCTH.

[ToHsATHE O OMOIOTUYECKU BAXKHBIX BEIIECTBAX:
kupax, Oenkax, yrieBojaXx — U UX POJIH B
KM3HH 4eJI0BEKA.

MarepuanbHOe €IUHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCTMHECHUH.

Kpemuuii, ero ¢Qusuyeckne u XUMHUYECKHE
CBOWCTBa, TMOJNY4YeHHE ¥  IPHUMEHEHHE.
Coenunenus kpeMHus B mnpupoge. OOmue
MIPECTABICHHS

00 oxcume kpemaus (IV) um kpemHueBoun
KHCJIOTE.

(OKCHIOB yriepoja, YTOJBHOW KHCIIOTHI,
KapOOHATOB, OKCUIA KPEMHUS,

KPEMHHUEBOM KHCJIOTHI, CHJINKATOB),
CrocoObl WX TONy4YeHUs, MPUMEHEHUE W
3HaYeHHE B TPHUPOJEC M KU3HU UYEIOBEKA.
OOBSICHATD MPUYUHHO-CJIEICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBOWCTBA

—  [pUMEHeHHe — Ha  IpuMepax
COCMHEHUN  yriaepojga M KPEMHMHS.
Onpenensatb kKapOOHAT- U CUJIMKAT-UOHBI B
pacTBope.

OOBSICHATh  CYHIHOCTH  DKOJIOTHUYECKUX
npoOjeM, CBA3aHHBIX C HAXOXJICHUEM
VIJIEKUCIOro ra3a B OKpYXKarolle cpee.
[loaTBepxnare  OCOOEHHOCTH  COCTaBa
OpraHHYECKHUX BEIIIECTB npuMepamMu
OPOCTBIX  COCAMHEHWH  (MeTaH, JTaH,
STWJICH, AaleTWIeH, JTaHOJ], [JIHIEPHH,
YKCYCHasi KHCIIOTa), B3aUMOCBSI3b
HEOPraHMYECKUX COCTUHEHUN yriepoaa u
OpPTraHUYeCKUX BEUICCTB.

OnuceiBaTh posib  OETKOB, KUPOB U
YIJIEBOAOB B (DYHKIIMOHMPOBAHUM >KUBBIX
OpTaHU3MOB, COCTaB MPUPOIHBIX
HCTOYHHKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U MIPOMBIIIJICHHOCTH.

[IpoBOUTH BBIYUCIECHHUS TIO YPaBHEHUSM
XUMHUYECKHUX PEaKIIHil.

[TmaHnpoBaTh M OCYIIECTBIIATH HA MPAKTHKE
XUMHUYECKHE

OKCIIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JIeJIaTh BBIBOJIBI 110 pe3yJibTaTaM
IKCTIEPUMEHTA npu IPOBEICHUHT
71a00paTOPHBIX OMNBITOB U MPAKTUYECKUX
padoT.
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CunukaTtel, WX HUCHOJIb30BaHHWE B  OBITY,
MEJIULHUHE, TPOMBIIUICHHOCTH.

Baxneiimne  CTpOWTEIbHBIE  MaTEpHUAJIbL:
KepaMHKa, CTeKJIO, [IEeMEHT, OETOH,
KEJIe300€TOH. [TpoGembr 0e301macHoro
WCIIOJb30BAHUS CTPOUTENBHBIX MATEpUaJIOB B
[MOBCEHEBHOM KU3HU.

XUMHUYECKUI IKCTIEPUMEHT:

JeMoHcTpanuu:

Mopenu KpUCTAUNIMYECKUX PEUIETOK aiaMmasa,
rpadura, QymiepeHa.

O3HakOMJIEHHE C MPOLECCOM  aIcopOIuu
PacTBOPEHHBIX BEIIECTB

AKTUBUPOBAHHBIM  YIJIEM U YCTPOHCTBOM

MIPOTUBOTA3a.
O3HakomyIeHME C NPOAYKIMEH CUIMKATHOU
MIPOMBIIIIICHHOCTH (Buneomarepuaisr:

CHJIMKATHAs IPOMBIIIJIEHHOCTB ).

Mopenu MOJIEKyJI OPraHUYECKUX BEIECTB.
JlabopaTopHbIii OMBIT:

[lonyuenue, coOupaHue, pacrno3HaBaHUE U
M3y4YEHUE CBOMCTB YTJIEKUCIIOrO rasa.
IIpoBeneHne KadyeCTBEHHBIX pEaklUd  Ha
KapOOHAT M CHJIMKAT-UOHBI M  U3YyYCHHUE
NpU3HAKOB uX mnpoTekaHus. llpaktuueckue
paboTHI:

No 4. Tlony4yeHue yriaekuciioro raza, U3yudeHue
€ro CBOMCTB.

Ne 5. Pemienue sKkCniepMMEHTAIBHBIX 3a4a4 110
Teme «BaxHeillne HeMeTaulbl W HUX
COETUHEHUS»

Brruncnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIUI

CrnenoBarp mpaBmiiaM 0e30macHON paboTHI
B JabopaTopuu

MIPU UCIIOJIb30BAHUN XUMUYECKOHN MOCY/IbI U
000py1oBaHUs.

Hcnonb30BaTh NpH BBHIMOTHCHUH YYEOHBIX
3a/laHui TEKCThl yueOHUKa, CIPaBOYHBIC
marepuansl  (Ilepuogumyeckyro  cucremy
xuMudeckux saemeHToB . 1. MeHaeneena,
Ta0IHILYy PacTBOPUMOCTH KHCJIIOT,
OCHOBaHUH u coneit B BOJE,
ANEKTPOXUMHYECKUN AL

HaIPsHKEHUH METaJIOB)

Hroro no pasneny

25
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Pazgea 3. MeTa/JIbI 4 UX COeAUHEHUA

CBOMCTBA

3.1 | O6umwme
METAJIJIOB

OO6mas XapaKTEePUCTUKA XHMUYECKHX
3JIEMEHTOB — METAJVIOB Ha OCHOBAaHHHU WX
nojoxxenus B llepuogmyeckoit  cucreme
XAMUYECKHX 3JICMEHTOB

JA.N. MeHnneneeBa U CTPOCHUS aTOMOB.
Crpoenue metaiyioB. Metajmudyeckas CBSI3b

1 MeTaJllIndecKas

KPUCTa/UIMYECKast peLIETKa.
DNEeKTPOXUMHUYECKUN Pl  HalpsHKEHUH
MeTaIoB. DU3WUECKHE HM  XHMUYCCKHE
cBoiictBa MeTauioB. OOmme  CrocoObl
nojxydeHuss MetayuioB. [Tonstue

O KOpPpPO3MH METAJUIOB, OCHOBHBIE
CTIOCOOBI 3AIIUTHI MX OT KOPPO3HH.

CmnaBel  (cTanmp, UYyryH, JIOPATIOMHHHA,
OpoH3a) W WX TNpPHUMCHEHHWE B OBITY H
MIPOMBIIIEHHOCTH.

Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu.

OOpasupl METAUIOB M CIUTABOB. M3ydueHue
pe3ynbTaToOB KOppO3UH METaJIoB
(BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB).

Jlabopamopmwie onvimul:

OzHakomiieHHE ¢ oOpaslamMud METAIOB |
CIUTaBOB, WX (U3NYCCKUMHU  CBOHCTBAMH.
Buviuucnenus:

M0 YPAaBHEHHUSM XHUMHUYECKUX PEAKIUU, €CIH
OJIMH U3 PEareéHTOB COJICPKUT MPUMECH

PackpbiBaTh CMBICH H3y4aeMbIX TMOHITUH U
MPUMEHSTH 3TU TIOHATHS TPU ONHMCAHUU CBOKCTB
BEIIECTB U UX MPEBPALICHHI.

OObsicHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JI€MEHTOB- METAJJIOB

U UX COCJAMHCHHHA C Y4ETOM CTPOCHHS HX
aTOMOB.

XapakTepu3oBaTh ~ CTPOCHHE  METAJUIOB,
obune (hu3nuecKkue U XuMUYEeCKHe CBOMCTBA
METaJIJIOB.

Xapaktepu3oBaTb  00IIHE  CITOCOOBI
MOJTyYEHUST METAIIJIOB.

OnuceiBaTh CHocoObl 3aIIUTHl METANIOB OT

KOppO3HUH.
CnenoBath mpaBuiiaM 0e30MacHOl paboOThI B
nabopaTopuu npu WCIIO0JI30BaHUU

XUMHYECKOH MOCy 1l HOOOPYIOBaHUS.
IIpon3BOaUTH BEIYMCICHUS

[0 YPAaBHEHUSIM XUMHUYECKUX PEaKLHii, eciiu
OJIMH U3 PEAreHTOB COJIECPKUT MPHUMECH.
YyacTBOBaTh B COBMECTHOH paboTe B
rape Wiy rpyIie.

Hcnonb30BaTh Npu BHIMOJIHEHUH

yueOHBIX 3a/1aHUN TEKCThl yueOHUKA, CIIPAaBOYHBIE
MaTepHUaJIbl (ITepuoauyeckyto CUCTEMY|
xuMudeckux oajaemeHToB [JI. M. MeHpaeneesa,
Ta0IMIYy PacTBOPUMOCTH KHCIIOT, OCHOBaHHUH U
CoJIeHl B BOJIE, AJICKTPOXUMHUYECKUM Pt
HaNpPsDKEHUN METaJUIOB)
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3.2

Baxxneiinime
METaJUIbI |
COETUHEHUSI

ux

16

[IlenoyHbIe METAIIBI: TTOJI0KEHHUE

B Ilepuogmyeckoil cucremMe XHUMHYECKHX
anemenToB J[.MI. MeHnneneeBa, CTpoeHHE HX
aTOMOB, HaXOXJECHUE B MPUPOJIE.

duznyeckue W XUMHYECKHE CBOWCTBA (Ha
npumepe Hatpus ©  Kanusa). OKCuUasl U
TUJPOKCHUJIBI HATPUSA U KaJUs.

[IpumeHeHne MIETOYHBIX METAVIOB M HUX
COEIMHEHU.

[llemoyHo3eMenbHBIC METaIbl MarHuii u
Kanpuuidi: nosnoxkenue B Ilepmogmueckoit
CHCTEME XMMHUUYECKHX DJIEMESHTOB

JA.N. MenneneeBa, CTPOEHHE UX AaTOMOB,
HaxoxaeHue B npupone. Dusznueckue u
XHMHUYECKHE CBOMCTBA MarHus 1

KaJIbLIHSL. Baxneiimme COCTMHCHUS
KaIblus (OKCHA, THIPOKCHJ, COJIH).
Kéctkocth BOABI W CIMOCOOBI €&
YCTpaHEHHUSI.

AOMUHUHN: TTOJIOKEHUE

B Ilepuonnueckoid  cuCTEME  XHMHYECKHX
snemeHToB .M. MenpaeneeBa, cTpoeHHE aToMma,
HAXO0XJIEHUE B IIPUPO/IE.

dusznueckue u XAMHAYECKHE CBOMCTBQ
amroMuHusg. AMQoOTepHbIE CBOHCTBA OKCHIA H
TUJIPOKCH]IA ATFOMUHHSL.

Keneszo: nmonoxenue B Ileproanueckoit cucreme
XUMHUYECKHUX DJIEMEHTOR

JA.W. MenaeneeBa, CTpOEHHUE aTOMa, HAX0XKICHUE
B nipupojie. Pusnueckue U XMMUYECKUE CBOMCTBA
xkene3a. OKCUAbl, TUAPOKCHABI U COJH KEJe3d
(IT) m xenesa (III), ux cocraB, CBOHCTBA H
[IOJIy4YEHHUE. XUMHUYECKUI JKCIIEPUMEHT:

OOBsICHATH 00IlME 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB JIEMEHTOB-

METAJUIOB U MX COCIMHEHWH B rpymnmax c
y4€TOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (U3NUYECKUE U XUMHUUECKUE
CBOMCTBa NIPOCTBHIX BELIECTB METANIOB M HUX
COeMHEHUI (OKCUAOB, TMIPOKCUIOB, COJEH),
CIocoObl UX MOJY4YEHHs, [PUMEHEHUE U
3Ha4YeHUe

B [IPUPOJIEC U JKU3HU YEJIOBEKA. Y CTaHABIMBATh
OPUYMHHO- CJIEJICTBEHHYIO CBS3b: CTPOEHHUE
BElleCTBa — CBOIICTBa — MPUMEHEHHE — Ha
pruMepax U3y4yaeMbIX BELIECTB.

PacriozHaBaTh ¢ MOMOIIBIO  KayeCTBEHHBIX
peaKIMii HOHbI METAJJIOB: MarHus,

KaJblMsl, altoMUHUs, uHKa, sxeneza (II) u
xenesa (I11), meam (II).

Jlokxa3bIBaTh amM(OTepHBIN Xapakrep
OKCH/JIOB U TUAPOKCHJIOB AITFOMUHUS U

nuHKa. [lmaHupoBaTh M OCYIIECTBIATH — HA|
IPAKTUKE XUMUYECKUE

AKCIIEPUMEHTHI, IPOBOUTH HAONIOACHUS, J1€IaTh
BBIBO/IBI 110 pe3yJbTaTaM

9KCHEPUMEHTa IMPH HPOBEIECHUH J1aOOPATOPHBIX|
OTIBITOB | MTPAKTHYECKHUX PAOOT.

CnenoBarh mnpaBuiaMm Oe3omacHoOil paboOThl B
nabopaTopuu

OpU  MCIOJB30BAaHUM XUMHUYECKOW TOCYAbl H
000pyI0BaHMUS.

[Ipou3BOoaNUTE BBIUKUCICHUS IO XUMHUYECKHUM|
YPaBHEHUSIM.

VY4yacTBOBaTH B COBMECTHOH paboTe B mape Wiy

rpyIIme.
BricTpauBath  pa3BEPHYTHIE IHCbMEHHbBIE U

36



JeMoHcTpanuu:

OcobeHHOCTH B3aMMOICHCTBUSI OKCUAA KaJbIIUs
U HaTpus C BOJOW (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB).

OxpamyBaHyue IUIAMEHM WOHAMHU HATpHs, Kaiusd
u  Kaupuusg  (BO3MOXHO  MCIOJb30BaHHUE
BUujeomarepuaigoB) MccienoBaHue — CBOMCTB
xkéctkor Boxbl. [Ipomecc ropenust xenesa B
KHUCIIOpOe (BO3MOXKHO UCIOJIb30BaHUE
BHJIEOMATEPHAJIOB).

JlaGopaTopHBIE OMBITH:

[IpoBeneHne KaueCTBEHHBIX pEaklUid Ha HOHBI
(Maraus, KanbLus, aJOMHHMSA, LIMHKA, >Kele3a
(II) m xenesza (III), memu (II), onucanue
IIPU3HAKOB MX

POTEKaHMUS.

HccnenoBanue aM(OTEepHBIX CBOWCTB
TUIPOKCH/Ia AIFOMUHUS U THIPOKCH/Ia IUHKA.
[IpakTuueckue padbOTHI:

Ne 6. )K€ctkocTh BOIBI M METO/BI €€ YCTPaHEHUSI.
Ne 7. PemeHne 3KCIEepUMEHTAIbHBIX 3a4ad I10
TeMe «BaxkHel1e MeTaibl U UX COSAMHEHUS.
Brruncnenus:

[0 YpPaBHEHUSM XHUMHYECKHUX pPEAKIHH, eciu
OJIMH U3 PEareHTOB JJaH B U30BITKE UM COAEPIKUT
IIpUMeECH;

MaccOBOM JI0JIM BbIX0J1a MPOJIYyKTa
peakuuu

YCTHBIE OTBETHI C OIIOPOU

Ha uH(pOpMANMIO W3 y4EeOHHKA W CIPABOYHBIX
MaTepUaioB, FPaMOTHO UCIOJIb30BaTh U3y4EHHBIN
MOHATUMHBIN anmnapar Kypca XMMUu

Hroro no pazneny

20
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Pasjnen 4. Xumus U okpyskawuas cpeia

4.1 | Xumusa u 3 BemectBa u maTepualibl B TOBCEJHEBHOMKN3HU | XapaKTEpHU30BaTh POJIb XUMHUHU
OKpYyzKaromas cpeaa yeJioBeka. be3omacHoe ncronb30BaHuE BCIICCTB B Pa3IMYHBIX c(bepax IECATCIIBHOCTHU
U XMMHYECKHX peakuuii B ObiTy. IlepBas | mroneii, OCHOBHBIE BellleCTBa u
[oMompb  IpU  XUMHYECKUX  OXOraX U | Marepualibl, NPUMEHSEMbIE B KU3HU
OTpPABJICHUSIX. COBPEMEHHOTO YEJIOBEKA.
XUMHYECKOE 3arps3HEHUE OKPYKaIOIIEh OOBSICHATH yCTIOBHS 0€30I1aCHOTO
cpenpl (npeienbHas A0MyCTUMAas KOHIEHTPAIUS) UCIIOIb30BaHUs BEIIECTB M XUMHUYECKUXPEAKIIUN
BEILIECTB. Ponp XUMUU B pelIeHNY| B OBITY.
9KOJIOrH4CCKUX npooIeM. XVMHYCCKHH| ApanusupoBaTh M KPUTHYECKH  OLCHUBATH
SKCIEPUMEHT: JleMOHCTpanuu: uHOOpPMAIIMI0O O BIUSHUM TPOMBIILIEHHOCTH,
U3yuenne 06pasioB Marepraon CEIbCKOIO XO3sMCTBA, TpaHCIOpPTa W Jp. HA
(cTexio, CIUTaBbl ~ METAUIOB,  MOJUMEPHBIE| COCTOSHUE
MatepHaJibi) OKpYXKaoILeil CpeJibl.
YMeTh 0Ka3bpIBaTh NEPBYIO OMOILb
MpU XUMUYECKUX OXKOTraX U  OTPABJICHUAX.
[Ipunumars ydactue B 0OCYKIEHUU MpoOIeM|
XMMHYECKOM M 3KOJIOTMYECKON HANpaBJIECHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO  TMO3HMIMIO IO
npoOJemMe U Ipeiaratb BO3MOKHBIC ITyTH €€
pelieHus
Wroro no pazgeny: 3
PezepBHOE Bpems 3
OBILIEE 4YHNCJIO YACOB IIO 68

[NPOT'PAMME
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CIIOCOBbbI OILIEHKH JOCTWXEHUA YUYAIIIUMUCA HJTAHUPYEMBIX
PE3YJIbTATOB

Kpurepnn onieHuBaHMs y4EHUYECKUX ACUCTBUN

B coorBercTBUM ¢ TpeOOBAaHUSAMHU CTaHIApTa MO XMMUU U BBIOpPAHHBIX U3 (heAepalbHOTO CIHUCKA
Y4€OHMKOB YYHUTENIb XHUMHH BO BpeMsl MPOBEPKHM M KOHTPOJIS 3HAHUM IO NIPEIMETY MOMKET
OPUEHTUPOBATHLCS Ha CIEAYIOLINE YPOBHH.

[IepBblil ypOBEHB - PEIPOLYKTUBHBIN. BBINTOIHEHNE yYaIIMHCS 3a1laHUM 3TOIO YPOBHS OIUPAETCS B
OCHOBHOM Ha IaMsATh. JIOCTHKEHUE 3TOr0 YPOBHSI IPEATIOIAraeT y yJaIuxcs:

- 3HaHUE HA3BaHUU OTJEIbHBIX XMMUYECKUX JJIEMEHTOB, BEIIECTB U PEAKIIUM;

- YMEHHE YCTHO WIM NHCbMEHHO ONUCHIBATh XMMHUYECKHE (aKThl, MOHATUS WM SBJICHUSA
(peakuun);

- NIOHMMAHHUE DPOJM, 3HAYEHUs WIM IPUMEHEHMS OTACIBHBIX XMMHWUYECKHX BEIIECTB HWIIU
pEaKLHii;

- IPUMEHEHHE XUMUYECKOH CUMBOJIMKY - XUMUYECKHUX 3HAKOB, (POPMYJI U YpaBHEHUH;

- 3HaHUE HEKOTOPHIX HCIOJIB3YEMBIX B XMMHU MPUOOPOB, YMEHHE COOHMpaTh MPOCTEHUIINE U3
HUX U UCIOJIb30BaTh MPYU BBINOIHEHUH XMMUYECKOIO DKCIIEPUMEHTA.

Jns mpoBepkH 3HAHUM W YMEHUW, COOTBETCTBYIOIIMX TMEPBOMY YPOBHIO, HCIHOJIB3YETCA
PENPOAYKTUBHBIA BHJl 3aJaHHUN, MPEANOJIararoluii BOCIPOU3BEIECHUE YYAIIUMMUCSH OTACIBHBIX
3HaHMW U yMmeHui. IlpoBepka mepBOoro ypoBHS 3HAHHMM JIETKO oOcCyUlecTBisieTcd (opMaMu
aBTOMATU3UPOBAHHOIO y4eTa.

BTtopoii ypoBeHb - IpOAYKTUBHBIN. JJOCTHKEHUE ITOTO YPOBHS IIPEAIIOIAraeT y y4aluxcs:

- [OHUMaHWe (QOPMYJIHUPOBOK BaKHEHIIMX XMMHUYECKUX IOHATUH, 3aKOHOB, TEOpUH U
IIPUMEHEHNE UX B aHAJIOTUYHBIX CUTYallHsIX;

- YMEHHME YCTAHABIMBATh B3aWMOCBSA3b MEXJAY COCTAaBOM, CTPOEHHEM M CBONCTBaMH
XUMUYECKHUX BELIECTB;

- YMEHHUE MPOBOAUTH PACUEThl 10 XMMUYECKHM (hOpMyJIaM U ypaBHEHUSM;

- YMEHHE CaMOCTOATEIbHO MPOBOAUTH XUMHUYECKUI 3KCHEPUMEHT MO HMHCTPYKLHU ydyeOHHKa
WIN TI0 YKA3aHUIO yYUTeNs U QUKCHPOBATh €0 PE3yJIbTaThl.

Jnis mpoBepKHM YMEHHS NPUMEHSTh 3TH 3HAHHWS B Y4eOHOW NPAKTHUKE HCIONB3YIOTCS 3aaHus,
BBITNIOJITHEHUE KOTOPBIX BO3MOYKHO HE TOJIBKO Ha OCHOBE IAMITH, HO U Ha OCHOBE OCMBICICHHS.
[TosToMy Hapsigy € IICHXOJIOTMYECKOM Ollepanueld BOCIHPOM3BEICHUS IIUPOKO HCIOJIB3YIOTCS
y3HaBaHME U sBJIEHHE nepeHoca. /i BBINOIHEHUs TaKuX 3aJaHuil Tpebyercs OoJsiee HampsKeHHas
MBICJIUTEIIbHASL IEATEIbHOCTh YYAIUXCsl, YEM IIPU BBIIIOJHEHHUH 331aHUI HA IIEPBOM YPOBHE.

Tperuit ypoBeHs - TBOpueCKUi. JloCTHKEHUE ITOTO YPOBHS MIPEAIIOIAracT y y4alluxcs:

- YMEHHE IPOrHO3UPOBATh CBOMCTBA XMMUYECKUX BEIIECTB HA OCHOBE 3HaHMs 00 UX COCTaBE U
CTPOEHUU U, HA0O0POT, MPEIoiaraTb CTPOCHNE BEIIECTB HA OCHOBE UX CBOWCTB;

- NOHMMaHue (HaKTOPOB, TMO3BOJIAIONINX YIPABIATH XUMHUYECKHMH PEAKIHUSIMU (CKOPOCTHIO,
HalpaBJIEHUEM, BBIXOJIOM IIPOAYKTa);

- YMEHHE MPOEKTUPOBATh, OCYLIECTBIISATh XUMUUYECKUM SKCIIEPUMEHT, a TaKke (PUKCUPOBATh U
AHAJIN3UPOBATh €0 PE3YJIbTATHI;

- YMEHHE OPHUEHTHPOBATHCS B IMOTOKE XUMHUYECKOW WH(POPMALUHU, OMPEACTSITh HUCTOYHUKU
HeoOxonuMol MHpopMalnuy, MoiydaTh €€, aHaJU3UpOBaTh, JE€laTh BBIBOJBI HAa €€ OCHOBE U
IIPEJICTaBIISITh B COOTBETCTBYIOLIEH popme;

- YMEHHE OCO3HaBaTh BKJIAJ XUMHM B (OPMHUpPOBAHME IIEJIOCTHONW €CTECTBEHHO-HAyYHOU
KApTHUHBI MUPA.

Jlis mpoBepKM 3HAaHUI, COOTBETCTBYIOIIUX TPETbEMY YPOBHIO, U YMEHUS NPUMEHSATh UX B yueOHOM
IPAKTUKE HCIOJIb3YeTCsl peQIEKTUBHBIM BUJ 3aJaHUll, BBINOJIHEHHE KOTOPBIX ONMPAECTCS Ha
PENpONYKTHUBHBIE 3HAHUSA, HO TpeOyeT IiTyOOKOro OCMBICICHMS, BJIAJECHUS JOIMYECKUMU NpHEMaMHu
YMCTBEHHOW  J€ATENbHOCTH (aHanmu3, CUHTE3, O000OIIeHHe, KOHKpPETH3alus, CpaBHEHHE,
aOCcTparupoBaHue, KjaacCU(pUKaIs)

OtMmetka "5" cTaBUTCS B CiTydae:

1. 3HaHMsA, NMOHUMAHUS, TIyOMHBI YCBOGHHUS OOYYalOIIMMCS BCETrO0 0O0BEMa IMPOrPaMMHOTIO
MarepHania.
2. YMeHus BBIACTATH TJIaBHBIC MOJIOKEHUSI B MU3yYCHHOM MaTepHaie, Ha OCHOBaHHUHU (aKTOB U
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IpUMEPOB 0000IAaTh, IENIaTh BHIBOJIBI, YCTAHABINBATH MEKIIPEIMETHBIC U BHYTPHUIIPEIMETHEIE CBSI3H,
TBOPYECKU MPUMEHSET MOMy4YeHHbIC 3HAHUS B HE3HAKOMOI CUTYyaIlHH.

3. OtcyrcTBHEe OMMOOK M HEMIOYETOB IMPH BOCIPOU3BEICHHHM H3YYEHHOTO Marepuaia, Ipu
YCTHBIX OTBETaX YCTPaHEHHUE OTENbHBIX HETOUYHOCTEH C IMOMOIIBI0 JOMOJIHUTEIBHBIX BOIPOCOB
yuuTensi, coOI0eHIE KyJIbTYpbl MMCbMEHHON U YCTHOHM peud, mpaBuil 0(GOpMIICHHUS MUCbMEHHBIX
pabot. OT™eTka "4":

1. 3HaHue BCEro U3y4yeHHOT0 MPOrpaMMHOT0 MaTepHraa.

2. YMeHull BbIIEATH TNIaBHBIE TOJIOKEHUSI B M3yYEHHOM Marepuaie, Ha OCHOBaHMM (PAKTOB U
IpUMEpoB 0000mIaTh, [eNaTh BBIBOJBI, YCTAHABIMBATH BHYTPUIIPEIMETHBIC CBSI3U, NPHUMEHSTH
MOJTy4YeHHbIE 3HAHUS Ha TIPAKTHKE.

3. He3naunrtenbHeie (HerpyOble) OIIMOKM M HEJOYETHI NPU BOCIPOW3BEICHHH H3Y4E€HHOTO
MaTepuana, COONIOJACHHE OCHOBHBIX MPaBUI KYJIbTYpbl MUCBMEHHOW M YCTHOW peYH, MpPaBHII
odopMIIeHUS MTUCHbMEHHBIX PadoT.

Otmetka "3" (ypoBeHb MpPEACTABICHUMN, COUETAIONIUXCS C HIIEMEHTAMU HaYYHBIX MOHSATHUI):

l. 3HaHME M YCBOGHHME MaTepuaja Ha YpPOBHE MHUHHMAaJbHBIX TpeOOBaHUM IPOrpaMMbl,
3aTpyJHEHUE MPU CaMOCTOSTEIbHOM BOCIPOU3BEIEHUH, HEOOXOUMOCTh HE3HAYUTEIHHONU MOMOIIU
npernoaaBaress.

2. YMenue paboraTh Ha ypOBHE BOCIPOU3BEACHMS, 3aTpydHEHHS TIpPH OTBETaXx Ha
BUJIOM3MEHCHHBIE BOIIPOCHI.
3. Hannuue rpy0Ooil ommOKM, HECKOIBKUX HETpyOBIX NpPHU BOCHPOU3BEICHUU HU3YUYEHHOTO

Marepualia, He3HaYUTeIbHOe HECOOII0IeHNEe OCHOBHBIX NPAaBWI KYJIbTYPhl MHCbMEHHON M YCTHOM
peuu, paBuil 0hOpMIIEHUS MTUCbMEHHBIX PadoT.

Otmerka "2":

1. 3HaHUE M YCBOEHHME MaTepuaia Ha YPOBHE HI)KE MHUHMMAJbHBIX TPeOOBaHUI Mporpammsl,
OTJeNIbHBIC TIPEICTABICHUS 00 M3YYeHHOM MaTepHale.

2. OtcyTcTBHE yMEHMH paboTaTh Ha YpOBHE BOCIPOM3BEIEHUS, 3aTPyIHEHHs IPU OTBETaX Ha
CTaH/IapTHbBIE BOIIPOCHI.

3. Hannune HeckonbKHX IpyObIX OMIMOOK, OOJBIIOr0 4MciIa HErpyObIX NMPH BOCIPOU3BEICHUU
U3y4EeHHOTO MaTepHaia, 3HaUUTEIIbHOE HECOOIIOICHHE OCHOBHBIX MPAaBWII KYJIbTYphl TUCBMEHHOW U
YCTHOM peun, mpaBui 0(hOpMIIEHUS MTUCbMEHHBIX PaboT

Kpurepuu onieHrBaHus yCTHOTO OTBETA.

Otmerka "5" craBUTCS, €CIIU YUCHUK:

1) [Toka3piBaeT TIIyOOKOE M TOJNHOE 3HAHWE W TIOHUMAaHHE BCEro 00BEMa MPOTrPaMMHOTO
MaTtepuaia; IOJHO€ IIOHMMaHME CYLIIHOCTH  pPacCMaTpUBaeMbIX  IOHITHUH, SBICHUH U
3aKOHOMEPHOCTEM, TEOPHi1, B3AMMOCBS3E;

2) YMeerT cOCTaBUTh IOJIHBIA W MpaBWIbHBIA OTBET HAa OCHOBE M3YYEHHOIO MaTepuana;
BBIJIETISATH TJIaBHBIE MIOJIOKEHUS, CAMOCTOSITEIILHO MTOATBEPKIATh

OTBET KOHKPETHBIMM IIpUMEpaMH, (paKTaMu; CaMOCTOSITEIbHO M apryMEHTHUPOBAHO JI€aTh aHaJM3,
000011eHNs1, BEIBOJIBI. Y CTAaHABIMBATh MEXIIPEIMETHBIE (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHUN)
U BHYTPUIIPEIMETHBIE CBSA3U, TBOPUECKHU MPUMEHATH IOy4YE€HHbIEC 3HAaHUsI B HE3HAKOMOM CUTYalUH.
[TocrenoBarenbHO, YETKO, CBSI3HO, OOOCHOBAaHHO W 0€30MMO0YHO W3JaraTh y4eOHBIM MaTepHal;
JlaBaTh OTBET B JIOTUYECKOM IMOCIEN0BATEIbHOCTH C MCIIOJIb30BAaHUEM HPUHATONW TEPMHHOJIOTHY;
JienaTh COOCTBEHHBIC BBIBOABI; ()OPMYJIMPOBATH TOYHOE OINPE/ICICHHUE M MCTOJKOBAHHUE OCHOBHBIX
HOHATHI, 3aKOHOB, TEOPUH; IIPU OTBETE HE IOBTOPATH JIOCIOBHO TEKCT YUeOHHMKA; M3JIaraTh MaTepua
JUTEPATYpPHBIM SI3bIKOM; IPABWJIBHO M OOCTOSITENIbHO OTBEYaTh HA JIONOJHUTENIbHBIE BOMIPOCHI
yuutenss. CaMOCTOATENbHO M PALMOHAIBHO UCIOJIb30BaTh HAIJSAHbIE IOCOOUS, CIpPaBOYHBIE
MaTepuaibl, YYEOHMK, JIONOJHUTENIbHYIO JIMTEPAaTypy, IEpPBOUCTOUYHUKH; IPUMEHATh CHCTEMY
YCIOBHBIX O0O3HAYEHUH IpPH BEACHUU 3alMCeH, CONPOBOXKIAIOIIUX OTBET; MCIIOJIb30BaHHUE JJIs
JI0Ka3aTeIbCTBA BBIBOJOB M3 HAOIIOICHUH U OIBITOB;

3) CamocTosTENbHO, YBEPEHHO M 0€30IIMO0YHO HMPUMEHSET IMOJIyuYeHHbIE 3HAHUS B PELICHUU
npo0JeM Ha TBOPYECKOM YPOBHE; AOMYCKAET HE 00JIee 0THOTO HET0UETa, KOTOPHIH JIETKO HCIIPABIISET
110 TpeOOBAHUIO YUUTENS; UMEEeT He0OX0AUMbIE HaBBIKU pabOThI ¢ MPUOOpaMH, YepTexaMu, CXeMaMu
U rpapukaMy, CONYTCTBYIOUIMMH OTBETY; 3allUCH, COIPOBOXJIAIOLIME OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.
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Otmertka "4" cTaBUTCS, €CIIU YUEHUK:

1) [Toka3bpiBaeT 3HAHUS BCEr0 H3YYEHHOI'O MPOrpaMMHOro Matepuana. Jlaét nonHell u
IPABWIbHBIM OTBET HAa OCHOBE HW3YYEHHBIX TEOPUN; HE3HAYUTEJIbHBIE OLIMOKM M HENOYEThl MpHU
BOCIIPOM3BECHUM M3YYEHHOIO0 Marepuana, ONpeAeieHHs IOHATUH Jajl HEeNoJjHble, HeOOJbIIne
HETOYHOCTH TPY MCIIOJIb30BAaHIH HAYYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIICHUAX U3 HAOIIOACHUI
U OIBITOB; MaTepuaj H3JIaraeT B OIpPENEJECHHOW JIOrMYeCKOW MOCIeI0BATENbHOCTH, IPU 3TOM
JIOITyCKaeT OIHY HErpyOyro OmMOKy WM HE Ooiee JBYX HEIOYETOB M MOXKET WX HCIPaBUTh
CaMOCTOSTENIHO IIPU TPeOOBAHUH WM ITPU HEOOJIBIION

[IOMOIIIM TIpenojaBaressi; B OCHOBHOM YCBOWJ Yy4YeOHBI MaTepuall; MOJITBEPKAAET OTBET
KOHKPETHBIMU IIPUMEPaMHU; IIPABUIILHO OTBEYAET HA JONOJHUTEIbHbBIE BOIPOCH! YUUTEIIS.

2) YMeeT caMOCTOSITENIHO BBIACNATH TIJIaBHBIE IIOJIOKEHHS B M3YYEHHOM Marepuale; Ha
OCHOBaHMU (DaKTOB M IpHUMEPOB 0000LIaTh, J€J1aTh BBIBOJbI, YCTAHABJIMBAaTh BHYTPHUIIPEIMETHbBIE
cBsi3u. [IpuMeHSATh MONydYeHHbIE 3HAHHS Ha NPAKTUKE B BUIAOM3MEHCHHOH CHTyaluu, COONIONATh
OCHOBHBIC IpaBWJIa KYJIbTYpbl YCTHOH pEYM M CONPOBOXKAAIOLICH MHCbMEHHOMW, HCIIOIb30BaTh
Hay4YHbl€ TEPMUHBI;

3) He o6nagaer noctaToyHBIM HABBIKOM PAaOOTHI CO CIPABOYHOM JUTEPATypOH, y4eOHUKOM,
NEPBOMCTOUYHUKAMH (IIPAaBUIBHO OPHEHTHpYETCs, HO paboraer memieHHO). [lomyckaer HerpyOble
HapyLIeHUs! TPaBUII 0(OPMIIEHUS MTUCbMEHHBIX Pa0oT.

Otmertka "3" craBUTCS, €CIIU YUCHUK:

l. YCBOWJI OCHOBHOE COZIep)KaHue yIeOHOro MaTepuaia, MMeeT MpoOesbl B YCBOCHUU MaTepHaa,
HE MPENATCTBYIOIINE JabHEUIIIEMY YCBOGHHUIO TPOrPAMMHOTO MaTepHuaa;

2. MaTepHall 3JIaraeT HeCUCTEMaTU3NPOBAaHHO, ()parMEHTapHO, HE BCET/IA IMTOCIEA0BATENHHO;

3. MOKA3bIBAaCT HEAOCTATOYHYIO C(OPMUPOBAHHOCTH OTHAEIBHBIX 3HAHWNA M YMEHMWIA; BBIBOJBI U
00001IeHUsT APTYMEHTUPYET CI1a00, TOMyCKAeT B HUX ONITHOKH.

4. JOIYCTHJI OIIMOKH M HETOYHOCTHU B HCIOJIb30BAHWU HAYYHOH TEPMHHOJIOTHH, ONpEAeTICHUS
OHATUH JaJI HEJOCTAaTOYHO YETKHUC,

5. HE UCIOJF30BaJ B KAUECTBE JOKA3aTENbCTBA BHIBOABI U 0000IIeHNs U3 HAOMI0IeHH, (HaKTOB,
OIIBITOB HUJIN AOITYCTHUII OILINOKH IIpU UX U3JI0KCHUU,

6. UCIBITBIBACT 3aTPYJHEHUS B NPUMEHEHUU 3HAHUM, HEOOXOOMMBIX JUIS pPELICHUS 3aaady

pa3IMYHBIX TUIIOB, MPH OOBSCHEHWH KOHKPETHBIX SIBICHHI HAa OCHOBE TEOPUH M 3aKOHOB, WM B
HOJTBEPKIEHUH KOHKPETHBIX IPUMEPOB MIPAKTUYECKOTO IPUMEHEHUS TEOPUH;

7. OTBEYAET HEIOJIHO Ha BONPOCHI Y4MTENs (YIycKas W OCHOBHOE), WM BOCIPOU3BOIUT
coJiepKaHUe TeKCTa y4eOHMKa, HO HEJOCTaTOYHO IIOHUMAET OT/AEIbHbIE MOJO0XKEHUS, HUMEIoIue
BaXHOE 3HAYEHHUE B 3TOM TEKCTE;

8) 0OHapyXHBaeT HEAOCTATOUHOE MOHUMAHUE OTAEIbHBIX MTOJIOKEHHUH MPH BOCIPOM3BEACHUHU TEKCTa
yuyeOHUKa (3amuceld, NepBOMCTOYHUKOB) MM OTBEYAET HEIOJIHO Ha BOIPOCHI YUMTENS, JOIyCKas
OJIHYy-JIB€ TpyObIe OMIMOKH.

Otmertka "2" cTaBUTCS, €CIIU YUCHUK:

1. HE YCBOWJI U HE PACKPbLI OCHOBHOE COJICpIKaHHE MaTepHalia;

2. HE JIeJIaeT BBIBOJOB M 000OIIEHNH.

3. HE 3HACT U HE NOHUMACT 3HAYMTEIbHYIO WJIM OCHOBHYIO YacTh MPOIPaMMHOI0 MaTephaia B
npeJienax MOoCTaBJICHHBIX BOIIPOCOB;

4, WIA UMeeT c1ab0 c(OPMHUPOBAHHBIC W HEMOJHBIC 3HAHUS W HE YMEET NPUMEHSTh HX K

pEIIeHII0 KOHKPETHBIX BOIIPOCOB U 33/a4 110 00pasiy;

5) unu npu oTBeTe (Ha OJUH BOMPOC) JIOMyCKaeT Oojiee ABYX IpyOBIX OMIHUOOK, KOTOPbIE HE MOXKET
UCIIPABHUTH JJAKE TIPH ITOMOIIY YIUTEIIS.

Kpurtepun onieHuBaHMsI MMCbMEHHBIX pa0OT (MIPAKTHYECKHE U JIAOOPATOPHBIC paOOTHI)

1. OLueHKa 3KCIIepUMEHTAIbHbIX YMEHUN

OreHka CTaBUTCSI HA OCHOBAHWU HAOJIOJICHUS 32 YIAIIUMUCS U TUICHbMEHHOT'O OTUYETa 3a padoTy.
OTMeTKa «5»:

. paboTa BBIIOJTHEHA MTOJTHOCTHIO M ITPABWIIBHO, CJICIAHBI TIPABUIILHBIC HAOIIOICHUS U BBIBOIBL;
. SKCIIEPUMEHT OCYIIECTBIICH IO IJIAHY C YY€TOM TEXHUKU 0OE€30MacCHOCTH U MpaBUi paboThl €
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BEIIECTBAMH U 000PYAOBaHUEM;

. IPOSIBJIEHBl OPTaHU3ALIMOHHO-TPYAOBbIE YMEHUS (IIOAEPKUBAIOTCS YUCTOTa pabouero mMecra
U TIOPSA0K Ha CTOJIE, SKOHOMHO UCTOJIB3YIOTCS PEaKTHBBI).

OtMmeTka «4»:

. paboTa BBINIOJHEHA MPaBUIIBHO, CIIEIAaHbI PAaBUIIbHBIC HAOTIOACHHUS U BBIBOBI, HO MPU 3TOM
HKCIIEPUMEHT IPOBEAECH HE IOJHOCTHIO WM JONYILIEHbl HECYIIECTBEHHbIE OIIMOKM B paboTe ¢
BellecTBaMH U 000pyI0BaHUEM

OtMmetka «3»:

. paboTa BBINOJHEHA MPABUIBHO HE MEHEE 4YeM HArOJOBHHY WM JOMyIIeHa CYHIECTBEHHAs
omunOKa B XOJl¢ SKCIIEPUMEHTa, B OOBSCHEHHH, B OPOPMIICHHH DPAaOOTHI, B COOIIOJCHUU IPABHI
TEXHUKU 0e30IMacHOCTU MpH paboTe C BelecTBaMU U 000pyAOBaHHEM, KOTOpas HCIPABISETCS IO
TpeboBanuto yunutesns. OTMeTKa «2»:

. JOTIYIIEHbI JBe (M 0oJiee) CyIecTBEHHbIE OMIMOKHU B XOJ€ IKCIIEPUMEHTa, B OOBSCHEHUH, B
oopmiieHHH pabOTHI, B COOTIOCHUH MPABUI TEXHUKH OS30MACHOCTH TpH paboTe C BEIIECTBAMU U
000pynOBaHHEM, KOTOPbIE YJaIIUKCA HE MOXKET UCTIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS.

OueHka yMEHH pemaTh SKCIIEPUMEHTAIbHbIE 3aa4l
OrMeTKa «5»:

. TIJIaH PEUISHUs COCTaBJICH IPABUIIBHO;

. MPABIIIBHO OCYIIECTBIICH MOI00p XUMHUYECKUX PEAKTUBOB U 000Dy IOBAHUS;

. JIaHO TOJIHOE OOBSACHEHHE U CIAEIaHbI BEIBOBI.

OtMeTKa «4»:

. TJIaH PEUISHUs COCTaBJICH MPABUIIBHO;

. MPAaBWJIBHO OCYIIECTBICH TMOI00P XUMHUYECKUX PEAKTHUBOM W OOOpPYHOBaHHUS, IPH 3TOM

JIOTIYIIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OIIMOOK B OOBSICHEHUU U BBIBOJAX.

OTMeTKa «3»:

. TJIaH PEUISHUs COCTaBJICH MPABUIIBHO;

. MPABWJIBHO OCYIIECTBJICH MOAOOP XMMHYECKHX PEaKTHBOB M OOOPYHAOBAaHHS, HO JOMYIICHA
CyllleCTBEeHHAas onrOKa B OObSICHEHUHU U BBIBOJAX.

OTMeTKa «2»:

. JOTIYIIEHbI iBe (1 OoJiee) OMIMOKHU B IUIAHE PEIICHHUS, B MOAOOPE XUMUUYECKHX PEaKTUBOB U
000py10BaHuUs, B 00bSICHEHUHU U BBIBOIAX.

OrneHka yMEHHM peniaTh pacueTHbIE 3aja4l
OTMeTKa «5»:

. B JIOTHYECKOM pACCYKJICHUU W PEIICHHH HET OMMOOK, 3aJava pelleHa pPalHOHAIBHBIM
CIIocoooM.

OtMeTKa «4»:

. B JIOTUYECKOM PACCYXJCHHHM U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/iadya pelieHa

HEPAIMOHAIBHBIM CIIOCOOOM HITH JIOMYIIEHO He 00Jiee IBYX HECYIICCTBCHHBIX OIIMOOK.

OtMmeTKa «3»:

*B JIOTHYECKOM PACCYKJCHUU HET CYNMIECTBEHHBIX OMMOOK, HO JIOMYIeHa CYIICCTBCHHAsI ONMIMOKA B
MaTEeMaTHYECKHX pacyeTax.

O1rMeTKa «2»:
. UMEIOTCS CYIIIECTBEHHBIC OIUOKHU B JIOTHYECKOM PACCYKICHUH U B PCIICHUU.

OneHka NTMCbMEHHBIX KOHTPOJIBHBIX padoT

KoHTposbHBIE pabOThl M3 TOCOOMS OLICHUBAIOTCS COTJIACHO MPEAJIOKEHHON aBTOPOM IIKAJIbI OICHKH
R0

OTMeTKa «5»:

. OTBET TOJIHBIN U MPaBWIbHBINA, BO3MOXHA HECYIIIECTBEHHAs OIINOKA.

OtMmeTKa «4»:
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. OTBET HEIOJIHBIA WU JIOMYIICHO He 0oJiee ABYX HECYIICCTBECHHBIX OIIMOOK.

OtmeTka «3»:

. paboTa BBIITOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIICHA OJHA CYNISCTBEHHAs OIMMOKa U
P 3TOM J[BE-TPU HECYIIECTBEHHBIE.

OtmMmeTKa «2»:

. paboTa BBINOJHEHA MEHBIIE YE€M HAIMOJOBUHY WJIH COAEPKHUT HECKOJIBKO CYHIECTBEHHBIX
OIINOOK.

OtmeTtka «1»:

. paboTa He BBITIOTHEHA.

[Ipu oueHKe BBHIMOJHEHUS! MTUCHMEHHOW KOHTPOJIBHON paboThl HEOOXOAUMO YYUTHIBATH TPEOOBaHUS
enuHOTO Oopdorpaduueckoro pexnma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTHPYET
MPEIIeCTBYIONIME TPU BBICTABICHUU OTMETKU 3a YETBEpPTh, Modyrogue, roia. OIeHKa TeCTOBBIX
pabor.

Tectbl, cocTosIIME U3 MATH BOMPOCOB MOKHO HCIOJB30BaTh MOCIE M3YyYEHUS KAXIOTo Marepuasna
(ypoka). Tect u3z 10—15 BonpocoB UCHONB3yeTCS ISl IEPUOTUIECKOTO KOHTpoJist. Tect uz 20—30
BOIPOCOB HEOOXOIMMO HCIIOIB30BATh VISl UTOTOBOTO KOHTPOJIS.

[Ipu orleHUBaHUY KCIIONB3YETCs CIICIYFONIAs IIKAJa: I TECTa U3 MATH BOIIPOCOB

. HET OHIMOOK — OTMETKA «5»;

. OJIHA OIIMOKA - OTMETKA «4»;

. JIBE OLITMOKU — OTMETKa «3»;

. TpH omMOKH — oTMeTKa «2». J{ns recra u3 30 BOIpocos:
. 25—30 npaBUIIbHBIX OTBETOB — OTMETKA «5»;

. 19—24 npaBUIbHBIX OTBETOB — OTMETKA «4»;

. 13—18 npaBUIBLHBIX OTBETOB — OTMETKA «3%;

. MeHbIIe 12 MpaBUIIBHBIX OTBETOB — OTMETKA «2».
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OIIMCAHUE MATEPUAJBHO-TEXHUYECKOI'O nu YYEBHOI'O
METOJUYECKOI'O OBECIHEYEHWS PABOYEW IMPOTPAMMBbI
Y4eOHO-METOIMYECKUN KOMIIJICKT MJIs1 U3YyUEHUs Kypca XUMHH B 8—9 Kiiaccax,
CO3JIaHHBIM aBTOPCKHUM KOJUJIGKTUBOM 104 pykoBojactBom O. C. TabpuensiHa,
COJICPXKUT, KpOME Y4YeOHBIX TI0COOUN, Yy4deOHO-METOJAMYECKUE U JTUAAKTUUYECKHE
MocoOusi, TeTpaau MJjsl BBINOJHEHHsS Ja0OpaTOPHBIX M OPAKTUYECKUX PadoOT U JIp.

YMK «Xummus. 8 kiaace»

1. Xumusi. 8 kiacc. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos,C. A.
Cnankos).

2. Meroauueckoe mnocobue. 8 kiacc (aBropel O. C. T'abpuensin, WU. T
OctpoymoB, U. B. AkcénoBa).

3. I[Iporpamma kypca xumum st 8—9 KiaccoB 00I1IeoOpa3oBaTEIbHBIX
yupexxaenuit (aBropsl O. C. I'abpuensu, C. A. Cnaakos).

4. PabGouas terpanb. 8 kiacc (aBropsl O. C. I'abpuensin, C. A. Ciaakos).

5. Terpaap nns 1abOpPaTOPHBIX OIBITOB M TMpPaKTUYECKHUX pabor. 8 Kiacc
(aBTopbl O. C. I'abpuensan, U. B. Akcénona, 1. I'. OctpoyMoB).

6. X¥MHUsI B TecTax, 3ajadax H ymhnpaxHeHusix. 8 kiacc (aBtopsl O. C.
l'abpuensn, 1. B. Tpuryouax).

7. DnekTtpoHHas ¢popma yueOHHKA.

YMK «Xumus. 9 kiaace»

1. Xumus. 9 kiacce. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos,C. A.
Crnaakos).

2. Meroauueckoe mnocobue. 9 kimacc (aBtopet O. C. T'abpuensin, WU. T
OctpoymoB, U. B. AkcénoBa).

3. [Iporpamma kypca xumum st 8—9 KiaccoB 00I1IeoOpa3oBaTEIbHBIX
yupexxaenuit (aBropsl O. C. I'abpuensu, C. A. Crnaakos).

4. Pabouas terpanb. 9 kiacc (aBropsl O. C. I'abpuensin, C. A. Ciaakos).

5. Terpaap nns 1abOpaTOPHBIX OIBITOB M NpakTUYECKUX pabor. 9 kiacc
(aBTopel O. C. I'abpuensan, U. B. Akcénona, 1. I". OctpoyMoB).

6. X¥MHUsI B TecTax, 3ajJadyax ©W ylhnpaxHeHusx. 9 kmacc (aBtoper O. C.
I'abpuensin, 1. B. Tpuryouax).

7. DnekTtpoHHas ¢popma yueOHHKA.

OO0BbeKTBbI y4eOHBIX JKCKYypCHil

1. Mys3seu: MUHEPaJTOTHIECKUE, KpaeBequecKue, XYH0KECTBEHHBIEC,
MMOJIUTEXHUYECKUE.

2. JlaGopatopumu: y4eOHBIX 3aBEJCHUH, arpoxmumiiabopaTopuu,
SKOJIOTHYECKHE,CAaHUTAPHO-3TUIEMHUOJIOTHIECKHE.

3. AnTeku.

4. [IpousBoncTBEeHHBIE OOBEKTHI: XHUMHYECKHE 3aBOJIbI, BOJIOOYHUCTHEHIC

COOPYXKEHHUSI U JIPYyIru€ MECTHbIE NMPOU3BOJACTBA.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUEKABMHETA XWUMUUN

HartypaabHble 00beKTbI

HartypanbHbie 00BEKTHI, HCHIOJB3yEeMbIe B 8—9 Kilaccax mpu OOyYeHUU XUMHH,
BKJIIOYAIOT B ce0s KOJUICKIIMM MHHEpPajIoOB U TOPHBIX MNOPOJI, METAIJIOBU CILIABOB,
OKCHUIOB, KHCJIOT, OCHOBAHUM, COJIEH, B TOM YHCJIE MHUHEPAJIbHBIX YAOOPEHHUM, a TaKKe
o0Opa3ubpl OpraHMYecKUx BeHIeCTB W MaTepuanoB, npeaycMorpeHHbix DOI'OC.
IIpenocTtaBUTh 3HAUYUTEIbHBIE Yy4UY€OHO-IO3HABATEIbHBIE BO3MOXHOCTH IIKOJbHUKAM
MOMOTalT KOJIJIEKIIMH, U3rOTOBJIEHHbIE UMHU caMUMU. [IpeameTsl i Takux KOJUIEKLUN
coOuparoTcs BO BpeMsl SKCKYpPCHUH U JPYTrUX BHEYPOUHBIX 3aHSTUH.

Konneknuu uCOOAB3YIOT TOJBKO IS O3HAKOMJIEHHSI Yy4YalllUXCSl C BHEUIHUM
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BUJAOM ¥ (PU3UUYECKMMH CBOWCTBAMH pPa3JIWYHBIX BEIIECTB HW MarepuaioB. Jlims
MMPOBEJICHUSI XUMHUYECKHUX OMNBITOB KOJUJICKIIMU HUCHOJIb30BaTh HENb3S.

XuMHYECKHE PeaKTHUBBI U MaTepHuaJibl

OO6paiienre co MHOTMMH BelIECTBAaMH TpPeOyeT CTPOroro CoOOIIOACHUS MpPaBUI
TEXHUKH O0€30TIaCHOCTH, OCOOCHHO IPHW BBINIOJHEHUH OMNBITOB CaMHMH y4YeHUKaMmu. Bce
HEOOXOAMMBbIE MEphbl MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaxX U
WHCTPYKIUAX, @ TAaKKe B MOCOOMSIX ULl YUHTEJICH XUMHUM.

Bce peakTuBbl U MaTepHanbl, Hy>KHbIE IJIs TIPOBEJICHUS JIEMOHCTPAIIMOHHOTO U
YUYEHUYECKOTO AKCIIEPHUMEHTA, MOCTABIISAIOTCS B 00pa30BaTEJIbHbBIE YUPEKIAEHHUSI OOIIEro
o0Opa3oBaHUs IEHTPAIU30BAaHHO B BU/IC 3apaHee CKOMIIJIEKTOBAHHBIX HAOOPOB.

Xumnueckas jJadopaTopHasi mocyaa, annaparbl 1 NpuoopbI

Xumuueckasi 1ocyjia Imoapa3aeiaseTcss Ha JBE T'PYHIIbI: JJIsl BBIIOJIHEHUS ONBITOB
YYaIIMMUCS U JUISI I€MOHCTPAIIMOHHBIX OITBITOB.

Hcnonp3yemble Ha ypokKax XUMUHM B 8—9 kiaccax nOpuOOpbl, ammapaTrbl U
YCTAaHOBKH KJIACCU(UIHUPYIOT Ha OCHOBE IPOTEKAIOMMX B HUX (PUBHYECKHX U
XUMHUYECKHUX TIPOILIECCOB MEXJY BEIIeCTBAMHU, HAXOJSIIMMHUCS B Pa3HbIX arperaTHbIX
COCTOSIHUSX.

1) IIpuGopsl nis paboThl ¢ raz3aMu — IOJy4YE€HHE, COOMpaHUe, OYUCTKA, CYIIKa,
IOIJIOLIEHUE Ta30B; peakIUU MEXJy MNOTOKaMHU TIa30B; pEakUUHU MeXay rasaMu B
AIIGKTPUUECKOM pa3psjie; peaKiuu MeX Ay ra3aMy NpHu MOBBIIISHHOM JIaBJICHUU.

2) Amnmapartbl U IPUOOPHI IJIsI ONBITOB C KUAKAUMH U TBEPIBIMU BEIIECTBAMH —
neperonka, (GUIBTPOBAHHE, KPUCTAIIM3ALUS; MPOBEACHUE PEaKIHUN MEXIYy TBEPIABIM
BEIIECTBOM H KUJIKOCTBIO, )KHUJKOCTBIO M )KUIKOCTBIO, TBEPIBIMU BelllecTBaMu. BHe 3Toit
KiIaccuduKalMid HaXOAUTCs ydeOHas amnmaparypa, OpelHa3HaudeHHas JIsi HU3Yy4YeHUs
TEOPETUUECKUX BOIIPOCOB XMMHHU: WIJLUIIOCTPALIMM 3aKOHA COXPAaHEHMsI MacChl BEIECTB,
JIEMOHCTpAILlMU  DJIGKTPOIPOBOJHOCTA  PacTBOPOB W JABHIXKEHHS  HUOHOB B
AJIEKTPUUYECKOM rnoJe, U3y4YEHUS CKOPOCTH XUMHUYECKOMN peaxkumu,
MOCJIEJOBATEIbHOCTA BBITECHEHHSI TaJON€HOB W3 PacTBOPOB HUX COEIMHEHUU.

BcnomorarenbHy0 pojib UIparOT U3MEPUTEIbHBIE M HarpeBaTeJIbHbIE MPUOOPHI,
pa3IuyHbIe MPUCTIOCOOJICHUS Ui BBIINOJHEHUS ONBITOB.

Moaenn

OObexkTaMu MOJEJIUPOBAHUSI B XUMHUU SIBJISIIOTCS aTOMBI, MOJICKYJIbI, KPUCTAJUJIBI,
3aBOJICKME ammnaparbl, a TakXKe MNpOouCXOoAsliue npolecchl. B mpenopgaBanuu XUMHUU
HCHOJIb3YIOT MOJICNIM KPUCTAIUIMYECKUX pem€Tok anmasa, rpadura, cepbl, docdopa,
okcuga yraepona(lV), nona, kenesza, Meau, MarHus.

BreinyckatoTrcss HaboOpbl MoOJeNed aToMOB JUISI COCTABJICHUS IMIAPOCTEP>KHEBBIX
MOJIEJIEN MOJIEKYJI.

IleuaTHble yueOHBbIE TOCOOUS

B nponecce oOydyeHUsI XUMHUM HUCIHOJIB3YIOT CIEAYIOIIUE TaOJIUIBI TOCTOSIHHOTO
skcnoHupoBaHus: «llepuonmueckas cucrema XxumMuuyeckux osnementoB J[. HW.
MenpneneeBa», «Tabnuua  pacTBOPUMOCTH  KHCJIOT, OCHOBAaHHUHW W  COJICH»,
«DNEKTPOXUMHUUECKUN PsiJi HAOPSDKEHUN METaJIOB» U Ap.

Jnst  opraHuzalMd  CaMOCTOSITEIbHOM pabOThl Ha ypoKax MCIHOJIBb3YIOT
pa3HooOpa3HbIe IUIAaKTUUYECKUE MaTepHUaibl: TETPAAU UJIN OTIEJIbHbIe pabouue JUCTHI
— UWHCTPYKIHHU, KApPTOUYKU C 3aJaHUSIMA Pa3HOW CTEHNECHH TPYAHOCTH IJIsI U3YUCHUS
HOBOT'0 MaTepuaja, CaMOIIPOBEPKU U KOHTPOJISI 3HAHUIMA.

JKPaHHO-3BYKOBbIE CpeICTBa 00y4eHH sl

K skpaHHO-3BYKOBBIM CpEJ/ICTBaM OOYUYE€HHSI OTHOCSIT TaKUe MOCOOUs, KOTOPHIE MOTYT
OBITh BOCHPHHSTHI C IMOMOIIBIO 3pEHUS M CIlyXa. JTO KUHODUIBbMBI, KHHO(MPArMeHTHI,
nuaduiabMbl, JHANO3WTHUBBI (claiifbl), TpaHcHapaHTbl i1 Tpadonpoektopa. Cepun
TpPaHCIAPAaHTOB  IIO3BOJISIIOT HUMHUTHPOBATh  JBHXKEHHUE NOYTEM IOCJIEI0BATEIILHOTO
HaJIOKEHUsI OJTHOTO TpaHCHapaHTa Ha APYrou.

Texnnueckue cpeacrsa odyuenus (TCO)

BonbIMHCTBO TEXHUYECKUX CPEICTB O0OYyUYEeHUSI HE pa3padaThiBajIoOCh CIIEIUATIBHO
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JUISL IIKOJIBI, a MpeJaHa3HadaJioCch JJIsi Imepeaadyn M oO0paboTkum WHOpMAIHU — 3TO
pa3iIUuvHOIro poJa IMPOEKTOPbI, TEIEBU30Pbl, KOMIIBIOTEPHI U T. .

I[Ipy WCHOJB30BAaHUM TEXHUYECKHUX CPEIACTB OOydYeHHs CleAyeT YyYUTHIBATh
BPEMEHHbIE€ OrpaHUYCHUs], HajaraemMble CaHUTApHBIMM HOpaBWIaMHM W  HOPMaMH
(CaunlluH). HenpepsiBHasi MNpOAOIDKUTEIBHOCTh JEMOHCTpPALlMM  BHJIEOMATEepHaJIOB Ha
TEJICEBU3MOHHOM DKpaHE€ M Ha OOJIBIIIOM SKpaHE C HCIIOJIB30BAaHUEM MYJIbTUME- JUHHOTO
MIPOEKTOpa, a TaK)Ke padoTa 3a MEePCOHATBHBIM KOMITBIOTEPOM HE JOJKHA MPEBBIIATH IS
YUYEHUKOB 8—9 KJlacCOB Ha ypoke 25 MHH.

OOopynoBanue KabuHeTa XMMHUH

Kabunetr xumuu nomkeH ObITh 000OpYyZIOBaH CHEUHAIBHBIM JIE€MOHCTPAIlMOHHBIM
crojoMm. Jlns  oOecriedeHust Jydlled  BHUAUMOCTH  JIEMOHCTPALIMOHHBIM  CTOJI
PEKOMEHIyEeTCsl yCTaHABJIMBAaTh HAa HOAUYM.

B xabuHeTax XMMHMU YCTaHABJIMBAIOT JIByXMECTHbIE YUEHHYECKHE J1abOpaTOpHbIE
CTOJIBI C IOJABOJAKON 3JIEKTPOIHEPTHUH. Y UEHUYECKHUE CTOJIBI JOJKHBI UMETh IOKPBITHE,
YCTOMYMBOE K JEUCTBUIO arpeCCUBHBIX XUMHUYECKUX BEIIECTB, U 3alllUTHbIE OOPTHUKHU IO
Hapy>XHOMY Kparo. KaOGuHeTbl XUMHUU OOOPYAYIOT BBITSDKHBIMHU  IIKadamu,
pacnoJioKEHHBIMH Y Hapy>KHOM CTEHBI BO3JIE CTOJIa YUMUTEIS.

Kabunet xumMuu qOJKEH ObITh OCHAILIEH XOJOJAHBIM U TOPSIYMM BOJOCHAOKEHUEM
W KaHaJIU3aIUuEn.

B kabunere XxumMuu 00si3aTeIbHO [IOJHDKHA OBITH amnTe4yka, COCTaB KOTOPOM
YTBEPXKAAETCSI MECTHBIMU OpraHaMy YHOPAaBJIEHUS B COOTBETCTBUU C CYLIECTBYIOIIUMHU
HOPMAaTHUBHBIMH JIOKYMEHTaMHU.
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KAJIEHTAPHO-TEMATHYECKOE INIOYPOYHOE NVIAHUPOBAHUE

8 KVIACC

Ne i/mm

Tema ypoka

Bcero

yacoB

JlaTa

IJIaH. ¢bakr.

DJIeKTPOHHbBIE HU(PPOBBIE 00pa3oBaTebHbIE PeCypChl

[Ipenmer xumuun. Ponb XUMUU B KWU3HU
yeJjioBeka. Teja U BemecTna

1

bubnuoteka LIOK https://m.edsoo.ru/ff0d210c

2 ITonsiTHE 0 MeTOAX MO3HAHUA B XUMUH 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d227¢
[Ipaktuueckass padora Ne 1 «IIpaBuna

3 paGoTkl B naGopaTopum U NpuEMb) 1 bubnuoteka [IOK https://m.edsoo.ru/ff0d23dc
oOpareHus c J1a00paTOPHBIM
000pyI0BaHUEM)

4 Hucrere BEMICCTRa it CMECH. Criocobr 1 bubmuoteka [IOK https://m.edsoo.ru/ff0d26ca
pazzaeneHus cmecen
[TpakTuueckas pabora Ne 2 «Pa3nenenud

5 cmeceit  (Ha  mpumepe  ouMmcTky 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d28c8
MOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubnnoreka [{OK https://m.edsoo.ru/ff0d2a6c

7 KHMHICCKHE DJICMEHTBL. 3uaiy 1 bubmuoteka [IOK https://m.edsoo.ru/ff0d2be8
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB

8 [IpocTeie u cnoxHbIE BeLleCTBa 1 bubnnoreka [{OK https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUYECHHUE 1 bu6nmoreka [IOK https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSIHCTBA COCTaBa BEILECTB

10 Xumnueckasi ¢opmyna. BamentHocty 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB

11 OrHocHTeIILHAs aromHa Macea) bubmuoteka [IOK https://m.edsoo.ru/ff0d323c
OTtHocuTenbHas MOJIEKYJIsIpHAs Macca

12 MaccoBasi 011 XHMHHECKOTO 21eMeHTS 1 bubnnoreka LIOK https://m.edsoo.ru/ff0d350c
B COCIMHEHUU

13 KonuuectBo BEIIECTBA. Moms| 1 bubnuoteka LIOK https://m.edsoo.ru/ff0d5230
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MounsipHast macca

14

dusuueckue W XUMUYECKHUEC SIBIICHUS.
XuMHUecKas peakuus

bubnnoreka LIOK https://m.edsoo.ru/ff0d37fa

15

[IpuzHaku ©  yclIOBUS  IPOTEKaHUS]
XUMHYECKUX PEAKIUI

bubnunoreka LIOK https://m.edsoo.ru/ff0d3al6

16

3aKOH COXPAaHEHHUS MacChl BEIIECTB,
XHWMHUYECKUE YPABHEHUS

bubmuoteka [IOK https://m.edsoo.ru/ff0d3b88

17

Brruucnenus KOJINYECTBA, MAacCBhlI
BEILIECTBA IO YPABHEHUSIM XUMHUYECKUX|
peaxkiun

bubmuoteka [IOK https://m.edsoo.ru/ff0d5708

18

Knaccupukanus XUMUYECKHX peakiui
(coenuHeHus, pa3oXKEeHUs, 3aMEIICHU,)
oOMeHa)

bubnuoteka LIOK https://m.edsoo.ru/ff0d3f34

19

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN

bubnuoteka [IOK https://m.edsoo.ru/ff0d40c4

20

Kontponbaas pabora Nel mno Teme
«BermecTBa U XUMUYECKUE PEAKIIUID)

bubnuoteka [IOK https://m.edsoo.ru/ff0d4290

21

Bo3gyx — cmecs razoB. Cocras
Bo3ayxa. Kwucmopon — »3neMeHT W
npoctoe BemiecTBo. O30H

bubmuoteka [IOK https://m.edsoo.ru/ff0d448e

22

®u3nYecKue M XUMHYECKHE CBOMCTBA
KHCJIOpO/ia (peakiuu OKHUCJICHUS,)
ropenue). [Torstue 006 okcumax

bubnuoteka [IOK https://m.edsoo.ru/ff0d4614

23

Croco0bl  TONyYeHHs KUCIOpPOJa B
gabopaTopud M TIPOMBIIIIEHHOCTH,
[IpumeHeHne kucnopoaa

bubnunoreka L{OK https://m.edsoo.ru/ff0d497a

24

TennoBoi s dekt XUMHUYECKOM|
peaKIuu, MOHITHE O TEPMOXUMHUIECCKOM]
YPaBHEHHH, IK30- M JHIOTEPMHUYCCKUX
peaKIusIx

bubnnoreka L{OK https://m.edsoo.ru/ff0d4790

25

TomnuBo (HedTh, yroib U MeTaH),

3arpsi3HEHHE BO3JyXa, CIIOCOOBI €ro

bubmuoteka [IOK https://m.edsoo.ru/ff0d4c4a
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MpCaOTBPpalICHHA

26

[Ipaktuyeckass pabora Ne 3 mo Teme
«Ilomydyenre W coOupaHue KHUCIOPOHA,
U3yUYEHHE €TI0 CBOHCTBY»

bubnuoteka LIOK https://m.edsoo.ru/ff0d4ae2

27

Bomopon — oanmeMeHT UM IpOCTOE
BeecTBo. HaxoxxaeHue B npupojie

bubnuoteka LIOK https://m.edsoo.ru/ff0d4dd0

28

duznyeckre U XUMHUECKHUE CBOMCTBY
BojiopoJia. [Ipumenenue Bogopoaa

bubnnoreka L{OK https://m.edsoo.ru/ff0d4dd0

29

TloHaTHE 0 KUCIIOTaX MU COIIX

bubmuoteka [IOK https://m.edsoo.ru/ff0d50d2

30

CnocoObl  mony4deHHs BoaopoAa B
nabopaTopuu

bubnuoteka [IOK https://m.edsoo.ru/ff0d4dd0

31

[Ipaktuyeckast pabora Ne 4 mo Teme
«[lonydyenne u cobupaHue BOJOPOJA,
W3y4YEHHUE €r0 CBOMCTB)

bubnnoreka LIOK https://m.edsoo.ru/ff0d4{42

32

MonsapHblii  00b€M  Ta30B.  3aKoH|
ABoraapo

bubmuoteka [IOK https://m.edsoo.ru/ff0d542e

33

Breraucnenus 00BEMa, KOJIMYECTRBA
BEIIECTBA Ta3a II0 €ro H3BECTHOMY]
KOJIMYECTBY BEIECTBA WU 00BEMY

bubnuoteka [IOK https://m.edsoo.ru/ff0d55a0

34

Bobiuucnenuss  00bEMOB  rasoB Mo
YPaBHCHUIO PEAaKIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHUM ra30B

bubmuoteka [IOK https://m.edsoo.ru/ff0d5708

35

duznyeckre U XUMHUECKHUE CBOMCTBY
BOJIBI

bubmuoteka [IOK https://m.edsoo.ru/ff0d587a

36

CocraB ocHoBauuii. [loustme 00|
HHMKATOpaXx

bubnunoreka LIOK https://m.edsoo.ru/ff0d59e2

37

Bopa kak pactBoputens. HachliieHHbIE
U HEHACHIIIEHHBIE PAacTBOPHI. MaccoBasy
JI0J1s1 BEIIECTBA B paCTBOPE

bubnnoreka LIOK https://m.edsoo.ru/ff0d5b40

38

[IpakTnueckas pabora Ne 5 mo Teme

«[IpuroroBnenue pacTBOpoOB q

bubmuoteka [IOK https://m.edsoo.ru/ff0d5eba
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OIpeIeIEHHOU MacCOBOU noJiey
PacTBOPEHHOI'O BEUIECTBA

39

Kontponbaas pabora Ne2 mo Temg
«Kucnopoa. Bogopoa. Boga»

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

40

Oxcuppl:  coctaB,  KJaccuuKaims,
HOMEHKJIaTypa

bubnuoteka [IOK https://m.edsoo.ru/ff0d664e

41

Ilonmyyenne W XUMHYECKHE CBOWCTBA
KHUCIIOTHBIX, OCHOBHBIX M aM(OTEpHBIX]
OKCHUJO0B

bubnunoreka LIOK https://m.edsoo.ru/ff0d664e

42

OcHoBaHusl: cocTaB, Kiaccu(pUKaius,
HOMEHKJIaTypa

bubmuoteka [IOK https://m.edsoo.ru/ff0d67ca

43

[lonyyeHue M XUMHUYECKHE CBOMCTBA
OCHOBaHUH

bubmuoteka [IOK https://m.edsoo.ru/ff0d67ca

44

Kucnorer:  cocraB, kmaccudukanms,
HOMEHKJIaTypa

bubnuoteka LJOK https://m.edsoo.ru/ff0dfee2

45

Ilomyyenne W XUMHYECKHE CBOWCTBA
KHUCJIOT

bubnnoreka LIOK https://m.edsoo.ru/ff0dfee2

46

Conu (cpenuue): HOMEHKJIATypa,|
CHOCOOBl  TMONYyYeHHs,  XUMUYECKUY
CBOMCTBA

bubnnoreka LIOK https://m.edsoo.ru/00ad9474

47

[IpakTtnueckas pabora Ne 6. Pemenug
SKCHEPUMEHTAIBHBIX 3a/ad 10 TEME
«OCHOBHBIE KJIacChl HEOPTraHUYECKHX
COEIMHEHUI

bubnunoreka LIOK https://m.edsoo.ru/00ad9b7c

48

TI'enernueckas CBI3b MCKAY KJacCaMuy
HCOPIraHUYCCKUX COCJIMHEHU U

bubmuoteka [{OK https://m.edsoo.ru/00ad9a50

49

O0001IEHHE U CUCTEMATU3ALIMS 3HAHUN

bubnuoteka [{OK https://m.edsoo.ru/00ad9cb2

50

Koutponbaas pabora Ne3 mno Teme
"OCHOBHBIE KJIACChl HEOPraHUYECKHX
COeIMHEHUI"

bubnuoteka [{OK https://m.edsoo.ru/00ad9ela

51

[lepBbie  TONBITKKM  KJIACCU(PUKALIMH

bubmuoteka [IOK https://m.edsoo.ru/00ad9ffa
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XUMHUUYECKMX »dJeMeHTOB. llonsarue of
Irpynmnax CXOJHbIX 3JICMCHTOB

[Tepunoguueckunil 3aKOH H
52 [lepnonnueckass cucremMa XUMHUYECKHX bubnnoreka LIOK https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 [lepuonpl, rpymnmnsl, HOATPYIIIIBI bubnunoreka L{OK https://m.edsoo.ru/00ada52c
54 Crpoenne atomos. (COCTaB aTOMHELX bubnnoreka L{OK https://m.edsoo.ru/00ada342
saep. M3oTonsl
CtpoeHHE  DIIGKTPOHHBIX  000JIOYCH]
55 aToMOB  3seMeHTOB  [lepmonnueckoy bubnuoreka LIOK https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menaeneena
XapakTepucTuka XUMHUYECKOTO
56 JICMCHTA 10— Cro  MOTOMCEHIIO - B bubnunoreka [{OK https://m.edsoo.ru/00ada824
Ilepponnueckoir  cucreme 1. U]
MenneneeBa
3nauenne [lepuogmyeckoro 3akoHa s
57 DasBHTIL  HAYKH H TIPAKTHIH. A1 bubnunoreka L{OK https://m.edsoo.ru/00ada96e
MengeneeB — yuy€HbId, MEnaror u
rpaXIaHUH
58 IEKTPOOTPULATENLHOCTS aToMOR bubnnoreka L{OK https://m.edsoo.ru/00adaab8
XUMHUYECKHX 3JIEMEHTOB
59 Honnas xumuyeckas CBs3b bubnuoteka [{OK https://m.edsoo.ru/00adac34
60 i(za:’neﬁmaﬁ HOIIpHAT XHMHUACCKas bubnuoteka LHOK https://m.edsoo.ru/00adaab8
61 ic;ziﬂeHTHaﬂ HETOIIpHAT XHMITHECKas bubnuoteka [{OK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubnuoteka LHOK https://m.edsoo.ru/00adae28
63 | QXUCIMTEILHO-BOCCTAHOBHTEIILHAIC Bu6mmorexa [JOK https://m.edsoo.ru/00adb076
peaxkuu
64 OKMCIUTENN U BOCCTAHOBUTEIN bubnnoreka [{OK https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ada824
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Kontponbaas pabdora Ne4d mo Teme

65 1 bubnuoteka [{OK https://m.edsoo.ru/00adb486

«CtpoeHue aroma. XUMHUYECKas CBS3b)
66 O00011IeHNE U CUCTEMATHU3aIUs 3HAHUI 1 bubmuoreka I{OK https://m.edsoo.ru/00adb33c
67 O00011IeHNE U CUCTEMATU3aIUs 3HAHUI 1 bubnuoreka [{OK https://m.edsoo.ru/00ad9cb2
68 O06001IeHNe U cUCTeMaTH3alus 3HAHUN 1 bubnnoreka [{OK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 63
ITPOT'PAMME
9 KJIACC
Ne o/ Tema ypoka Beero Nara DJIeKTPOHHbBIE IU(POBLIE 00pa30BaTe/bLHbIE Pecypchl

4acoB
TJIAH. ¢akr.
[Tepnoanueckuii 3aKOH,

[Tepunonnueckas cucTeMa XUMHUYECKHX]
anemenToB /I. 1. Menaeneera

bubnuoteka [{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B M3MEHEHUY
CBOMCTB  XHMHMYECKHX  DJIEMEHTOB
MEPBBIX TPEX MEPHOIOB

bubmmoreka [{OK https://m.edsoo.ru/00adbob6

Knaccudukanms u  HOMEHKIATypa)
HEOPraHWYECKHUX BELIECTB

bubnuoteka [{OK https://m.edsoo.ru/00adb7e2

Bunapr XMMHUYecKOM CBA3M W THUIBI
KPUCTAJUIMYECKUX PELIETOK

bubmuoteka L{OK https://m.edsoo.ru/00adbac6

KonTtponbHas pabora Nel mo Teme
«[loBTOpeHre W yriryOJieHue 3HAHUM]
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

Kiaccupukanuss XuMU9IeCKUX peakiinij
10 pa3JWYHbIM MPU3HAKAM

bubmuoteka [{OK https://m.edsoo.ru/00adbeb0

[IonaTHE O CKOPOCTH XHMHYECKOU
peakuuu. I[loHATHE O IOMOIEHHBIX U
TETEPOre€HHBIX PEAKIIMAX

bu6mmoreka [{OK https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

[TonsiTHE O XMMHMUYECKOM DPABHOBECHHU.
@DakTOphl, BIMAKOIIAE HA CKOPOCTH
XMMHYECKOH PpEaKkLHH M IOJIOKEHHUE
XUMHUYCCKOI'0 paBHOBCCHUSA

bubnuoreka [{OK https://m.edsoo.ru/00adc28c

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC
pe€aKuuu

bubnmoreka [{OK https://m.edsoo.ru/00adcade

10

Teopus AIEKTPOJIUTUYECKOH]
mucconranuy. CuibHbIE U CIa0blg)
AIIEKTPOJIUTHI

bubmuoreka [{OK https://m.edsoo.ru/00adcd68

11

Honnble ypaBHEHHs peakuuid

bubmoreka [IOK https://m.edsoo.ru/00add448

12

XUMHYECKHE CBOWCTBA KHUCJIOT W
OCHOBAHUH B CBETE MPEJCTaBICHUIN 00
ANEKTPOJIUTUYECKON JUCCOUALINHI

bubmuoreka I{OK https://m.edsoo.ru/00add5d8

13

XMUMHYECKHE CBOMCTBA COJIEM B CBETE
MpeCTaBICHU I 00
ANEKTPOIUTUYECKON JUCCOIUALINHI

bubmuoreka [{OK https://m.edsoo.ru/00add8b2

14

[TonsiTre o ruapoIHU3€E COIE

bubnuoreka [{OK https://m.edsoo.ru/00add9d4

15

O060061IEHNE " cucTeMarus3anus
3HAHUU

bubmuoreka [{OK https://m.edsoo.ru/00addd12

16

[IpakTuueckas padota Ne 1. «Pemienug
JKCIIEPUMEHTAIBHBIX 337449

bubmuoreka I{OK https://m.edsoo.ru/00addbfa

17

KontponpHast pabora Ne2 mo Ttemel
«DNEKTPONUTHYECKAsT  TUCCOIHALHS,
XVMHUYECKUE PEaKIUU B PACTBOPAX»

bubnmoreka [{OK https://m.edsoo.ru/00addecO

18

OO0miass xapakTEepUCTHUKA TaJOT€HOB,
XUMHUYECKHUE CBOMCTBA Ha MPUMEPE
XJiopa

bubnuoreka [{OK https://m.edsoo.ru/00addfe2

19

XmopoBogopoa. ConsHas KHUCIIOTA,
XUMUYECKHE CBOMCTBA, IIOJIy4YCHHE,
IPUMEHEHHUE

bubnmoreka [{OK https://m.edsoo.ru/00ade104

20

[Tpaktnyeckast pabora Ne 2 mo Temel

bubnmoreka [{OK https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«ITonyuenue COJISTHOH KHUCJIOThI,
M3y4YEHHE €€ CBOKCTBY

21

Beruuncnenus o ypaBHEHHSIM
XUMHYECKUX PEaKIUil, €Cli OJUH W3
peareHToB JIaH B N30BITKE

bubnuoteka [{OK https://m.edsoo.ru/00ade488

22

OOwmast  XxapakTepUCTHKAa 3JIEMEHTOB]
VIA-rpynisl

bubnuoteka [{OK https://m.edsoo.ru/00ade64a

23

AmnoTponHble MOAU(DUKAIUN  CEpBL,
Haxoxxnenue cepsl U €€ COeIUHEHHI B
npupoe. XUMHUECKHUE CBOICTBA cephbl

bu6mmoreka [{OK https://m.edsoo.ru/00ade64a

24

CepoBosopoJi, cTpoeHue, PU3NIECKU
U XMMHUYECKUE CBOWCTBA

bubnuoteka [{OK https://m.edsoo.ru/00ade802

25

Oxcunpl  ceppl. CepHas — KHCIIOTA,|
¢uznyecKkue U XMMUYECKHE CBOMCTBA,
pUMEHCHHE

bubmmoreka [{OK https://m.edsoo.ru/00adea28

26

XWMHUYECKUE peaKkluy, JeXKallue B
OCHOBE  INPOMBILUIEHHOIO  CHOC003)
[IOJIy4YEHUA CepHOU KHUCJIOTBI.
XHUMHYECKOE 3arpsi3HEHUE
OKpYKaIoIIEe Cpeabl COCIUHEHUAMMY|
cepbl

bubmmoreka [{OK https://m.edsoo.ru/00adec8a

27

BriuuciieHnne MaccoBOil JOJOU BBIXOA
MPOJIYKTa PEaKkLK1

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

28

OO0miast XapakTepuCTHUKa DSJIEMEHTOB
VA-rpynmnsl. A30T, paclpOCTpPaHEHHE
B NIpUPOJIe, GU3NIECKUE U XUMUUYECKHUE
CBONCTBA

bubmmoreka [{OK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero busnueckue u
XUMHUYECKHE CBOWCTBA, TOJIYYCHUE U
pUMEHCHUE

bu6mmoteka [{OK https://m.edsoo.ru/00adf004

30

[Ipaktuyeckast padora Ne 3 mo Temel

«HonyquI/Ie dMMHaKa, U3YUYCHHC CrO|

bubmmoteka [{OK https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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CBOMCTB»

31

AzoTHas kuciora, e€ QuznuecKkue uj
XUMUYECKHE CBOKCTBA

bubmuoteka [{OK https://m.edsoo.ru/00adf306

32

Hcnonp3oBaHue HUTPATOB M  COJIEH
aMMOHMSI B KauyeCTBE MHUHEpaJIbHbIX|
ynoopeHuil. XUMHUECKOE 3arps3HEHUE
OKpYKaIoIIEH Cpeabl COCIUHEHUAMMY|
asora

bubmuoteka [{OK https://m.edsoo.ru/00adf518

33

®ochop. Oxcun dochopa (V) H
dochopHas kuciaora, (GU3NIECKUE U]
XUMHYECKHE CBOMCTBA, MOJYyYEHUE

bubnuoteka [{OK https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue (hochaToB B KaueCTBE
MHHEPAITBHBIX ynoOpeHui,
3arpsi3HeHUE  TPUPOJTHOM  cpebl
docharamu

bubnuoteka [{OK https://m.edsoo.ru/00adfc20

35

Yrnepon, pacrpocTpaHeHHe Bl
npupoje, Gpu3nueckne U XUMHUYCCKHUE
CBOMCTBA

bubmuoteka [{OK https://m.edsoo.ru/00adfd9c

36

Oxcuapl yriepoaa, ux (¢usuueckue uj
XUMHYECKHE CBOMCTBA,
DKoJIoruyeckue npo0iemsl,
CBsI3aHHbIE C OKcHJoM yriaepoaa (IV)

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

37

YroabpHasg KUCIIOTa U €€ COJIN

bubnuoteka [{OK https://m.edsoo.ru/00ae006¢

38

[Ipaktnyeckast padora Ne 4 mo Temel
"Ilonyuenue YTJIEKUCIIOTO rasa,
KauecTBennas peaxuus Ha xapOoHart-

n

HOH

bu6mmoreka [{OK https://m.edsoo.ru/00ae027¢

39

IIepBoHavanbHbIC ITOHATHUSA 00|
OpPraHMYECKHX BEUIECTBAX Kak O
COCIMHEHUAX YIIIEpoaa

bu6mmoteka [{OK https://m.edsoo.ru/00ae054¢e

40

Kpemunii u ero coequueHus

bu6mmoreka [{OK https://m.edsoo.ru/00ae080a
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41

[TpakTuueckas pabora Ne 5. Pemienug
AKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEME
«BaxHeinme HEMETalbl W HX
COCIUHEHUS»

bubnuoteka [{OK https://m.edsoo.ru/00ae0bf2

42

KontponbHas pabora Ne3 mo Teme
«Baxueiiue  HeMeTalUIBl U UX]
COCTMHECHUS

bubnuoteka [{OK https://m.edsoo.ru/00ae0e18

43

06ma${ XapaKTCPUCTHKAa XHWUMHUUCCKHUX]

9JICMCHTOB — MCTAJJIOB.
Mertannuueckas CBA3b 04|
MCTAlJINYCCKas KpHUCTAININYICCKas]

peméTka.  Du3MyecKne - CBOWCTBA
METaJUIOB

bubnuoteka [{OK https://m.edsoo.ru/00ae103e

44

XUMHYECKHE CBOIMCTBA METAJUIOB.
DNEKTPOXUMHUYECKUM psn
HanpsHKEHUH METAIIIOB

bu6mmoreka [{OK https://m.edsoo.ru/00ael 156

45

Oo6mme CTIOCOOBI MOy YCHHUS]
merauioB. CruiaBbl. Bbruucienus 1o
YpPaBHEHUSM XHUMHUYECKUX PEaKIUN,|
€clM OJMH W3 PEarcHTOB COJACPKUT
pUMecH

bu6mmoreka [{OK https://m.edsoo.ru/00ael 156

46

ITonstue o KOPpO3un MCTAJIJIOB

bubnuoteka [{OK https://m.edsoo.ru/00ae1278

47

[Ieno4nbie METAIBI

bubnuoteka [{OK https://m.edsoo.ru/00ae14b2

48

OKCI/I[[I)I U THUAPOKCHUABI HATpUA U
Kalaus

bubnuoteka [{OK https://m.edsoo.ru/00ae14b2

49

IIlemouno3eMeIbHBIE  METALUIBI
KaJIbIIUA 1 MarHui

bubnuoteka [{OK https://m.edsoo.ru/00ael5e8

50

Baxxneiime coeIMHEHNS KAJIbIIU

bubmmoreka [{OK https://m.edsoo.ru/00aelS5e8

51

O060061IEHNE " cucTeMarus3anus
3HAHUU

52

JKeécTtkocTh BOIBI M CIIOCOOBI €8

bu6mmoreka [{OK https://m.edsoo.ru/00ae1886
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YCTpaHCHU

53

[Ipaktuyeckast pabora Ne 6 mo Temel
"XéctkocTh BOABI U METOABI €6
ycTpaHeHus"

bubmmoreka [{OK https://m.edsoo.ru/00aelae8

54

AJIIOMUHAN

bubnmoreka [{OK https://m.edsoo.ru/00aelc64

55

AMdoTepHble CBOIiCTBa OKcHIa U
TUAPOKCH]IA

bu6mmoreka [{OK https://m.edsoo.ru/00aelc64

56

Kemneso

bubmuoteka [{OK https://m.edsoo.ru/00ae1d86

57

Oxcuipl, TUIPOKCUIBI U COJIH JKENe3a)
(II) n xene3a (III)

bubmuoteka [{OK https://m.edsoo.ru/00ae35e6

58

O06o0061IEHNE u cucTeMaru3anus
3HaHUU

59

[IpakTueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEME
«BaxHueimue METaJIIbI u 10
COCIMHECHUS»

bubnuoteka [{OK https://m.edsoo.ru/00ae3de8

60

Brruncnenus o YpaBHEHUSIM
XMMHYECKUX PEaKUUW, €CIU OOUH U3
peareHTOB JaH B U30BITKE WY
COAECPKUT TpUMECH. BbruucieHusy
MacCOBOM JI0JIM BBIXOZA NPOAYKTY
peakuuu

bu6mmoreka [{OK https://m.edsoo.ru/00ael1750

61

O06o0061IEHNE u cucreMaru3anus
3HAHUHU

62

KontponsHast pabora Ne4 mo Ttemel
«Baxuenmue METaJUIbI u X
COEIMHEHU S

63

BemectBa u MaTepUalIbl B
OBCEIHEBHOMN KN3HU YEJIOBEKA

bu6mmoreka [{OK https://m.edsoo.ru/00ae3£50

64

XUMHYECKOE 3arpsi3HEHUE
OKpY>KaIoIIe Cpeabl

bu6mmoreka [{OK https://m.edsoo.ru/00ae4270
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65 Poss XHMHH B peieHuH bu6mmoreka [{OK https://m.edsoo.ru/00ae4270
HKOJIOTMYECKUX NTPOOIIEM

66 O6O6H§GHH6 " CHCTEMATHSAHS bu6mmoreka [{OK https://m.edsoo.ru/00ae0d0a
3HaHUI

67 0606H§eHHe 1 CHCTEMATH3AIIA bu6mmoreka [{OK https://m.edsoo.ru/00adb33c
3HaHUM

68 g{z?{?ﬁ;e}me " crcTeMaTH3atig bubnuoteka [{OK https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB IIO

I[TPOTPAMME

68
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	Определять признаки химических реакций, условия их
	Классифицировать химические реакции (по числу и со
	Составлять формулы бинарных веществ по валентности
	в уравнениях химических реакций. Наблюдать и описы
	Проводить вычисления по формулам химических соедин
	Применять естественно- научные методы познания (в 
	эксперимент и основные операции мыслительной деяте
	Выстраивать развёрнутые письменные и устные ответы
	на информацию из учебника и справочных материалов,
	Итого по разделу
	20
	Раздел 2. Важнейшие представители неорганических в
	2.1
	Воздух. Кислород.
	Понятие об оксидах
	6
	Воздух – смесь газов. Состав воздуха. Кислород – э
	в природе, физические и химические свойства (реакц
	кислорода в природе. Озон – аллотропная модификаци
	и эндотермические реакции. Топливо: уголь и метан.
	Химический эксперимент:
	Демонстрации:
	Качественное определение содержания кислорода в во
	Получение, собирание, распознавание и изучение сво
	возникновения и прекращения горения (пожара).
	Лабораторный опыт:
	Ознакомление с образцами оксидов и описание их сво
	Практическая работа:
	№ 3. Получение и собирание
	кислорода, изучение его свойств.
	Вычисления:
	молекулярной массы кислорода и озона на основании 
	количества, массы вещества
	по уравнениям химических реакций
	Использовать химическую символику для составления 
	Характеризовать (описывать) состав воздуха, физиче
	Сравнивать реакции горения и медленного окисления.
	Объяснять сущность экологических проблем, связанны
	Следовать правилам безопасной работы в лаборатории
	Планировать и осуществлять на
	практике химические эксперименты, проводить наблюд
	при проведении лабораторных опытов и практической 
	Вычислять количество вещества, объём газа по форму
	Участвовать в совместной работе в группе.
	Выстраивать развёрнутые письменные и устные ответы
	на информацию из учебника и справочных материалов,
	2.2
	Водород. Понятие о кислотах и солях
	8
	Водород – элемент и простое вещество. Нахождение в
	в природе, физические и химические свойства, приме
	Молярный объём газов. Расчёты по химическим уравне
	Химический эксперимент:
	Демонстрации:
	Получение, собирание и распознавание водорода.
	Взаимодействие водорода с оксидом меди (II).
	Лабораторный опыт:
	Взаимодействие кислот с металлами.
	Практическая работа:
	№ 4. Получение и собирание водорода, изучение его 
	Вычисления:
	объёма, количества вещества газа по его известному
	объёмов газов по уравнению реакции на основе закон
	Раскрывать смысл изучаемых понятий и применять эти
	Характеризовать (описывать) физические и химически
	Собирать прибор для получения водорода.
	Использовать химическую символикудля составления ф
	Вычислять молярную массу веществ; количество вещес
	Проводить расчёты по уравнениям химических реакций
	Следовать правилам безопасной работы в лаборатории
	Планировать и осуществлять на практике химические 
	проводить наблюдения, делать выводы по результатам
	Участвовать в совместной работе
	в группе
	2.3
	Вода. Растворы.
	Понятие
	об основаниях
	5
	Физические свойства воды. Вода как растворитель. Х
	Основания. Растворы. Роль растворов в природе и в 
	в природе. Загрязнение природных вод. Охрана и очи
	в воде. Массовая доля вещества в растворе.
	Химический эксперимент:
	Демонстрации:
	Растворение веществ с различной растворимостью.
	Взаимодействие воды с металлами (натрием и кальцие
	Исследование растворов кислот и щелочей с помощью 
	Приготовление растворов
	с определённой массовой долей растворённого вещест
	Практическая работа
	№ 5. Приготовление растворов
	с определённой массовой долей растворённого вещест
	Вычисления:
	с использованием понятия «массовая доля вещества в
	Раскрывать смысл изучаемых понятий и применять эти
	Характеризовать физические ихимические свойства во
	Объяснять сущность экологических проблем, связанны
	от загрязнения.
	Планировать и осуществлять на практике химические
	эксперименты, проводить наблюдения, делать выводы 
	эксперимента при проведении лабораторных опытов и 
	Следовать правилам безопасной работы в лаборатории
	Проводить вычисления с применением понятия «массов
	в растворе».
	Выстраивать развёрнутые письменные и устные ответы
	на информацию из учебника и
	справочных материалов, грамотно использовать изуче
	2.4
	11
	Классификация неорганических соединений. Оксиды. К
	оксидов. Физические и химические свойства оксидов.
	Номенклатура оснований. Физические и химические св
	Получение оснований.
	Кислоты. Классификация кислот. Номенклатура кислот
	Соли. Номенклатура солей. Физические и химические 
	Генетическая связь между классами неорганических с
	Химический эксперимент:
	Демонстрации: Образцы неорганических веществ разли
	Опыты, иллюстрирующие химические свойства классов 
	Лабораторные опыты Определение растворов кислот и 
	Изучение взаимодействия кислот
	с металлами, реакций нейтрализации.
	Взаимодействие раствора серной кислоты с оксидом м
	Получение нерастворимых оснований.
	Вытеснение одного металла другим из раствора соли.
	Практическая работа
	№ 6. Решение экспериментальных задач по теме «Важн
	Вычисления:
	по уравнениям химической реакции: количества вещес
	продуктов реакции
	Классифицировать изучаемые вещества по составу и с
	Составлять формулы оксидов, кислот, оснований, сол
	по международной номенклатуре.
	Прогнозировать свойства веществ
	на основе общих химических свойств изученных класс
	к которым они относятся.
	Составлять молекулярные уравнения реакций, иллюстр
	классов/групп, а также подтверждающих генетическую
	Производить вычисления
	по уравнениям химических реакций.
	Планировать и осуществлять на практике химические
	эксперименты, проводить наблюдения, делать выводы 
	эксперимента при проведении
	лабораторных опытов и практических работ.
	Следовать правилам безопасной работы в лаборатории
	при использовании химической посуды и оборудования
	Выстраивать развёрнутые письменные и устные ответы
	на информацию из учебника и справочных материалов,
	30
	Раздел 3. Периодический закон и Периодическая сист
	атомов. Химическая связь. Окислительно-восстановит
	3.1
	7
	Первые попытки классификации химических элементов.
	металлы, галогены, инертные газы). Элементы, котор
	Д.И. Менделеева. Короткопериодная и длиннопериодна
	порядкового номера, номеров периода и группы элеме
	Строение атомов. Состав атомных
	ядер. Изотопы. Электроны. Строение электронных обо
	Д.И. Менделеева. Характеристика химического элемен
	по его положению в Периодической системе Д.И. Менд
	Закономерности изменения радиусаатомов химических 
	Значение Периодического закона и Периодической сис
	практики. Д.И. Менделеев – учёный и гражданин.
	Химический эксперимент:
	Демонстрации:
	Взаимодействие гидроксида цинка с растворами кисло
	Моделирование строения молекул при помощи рисунков
	Д.И. Менделеева».
	Лабораторные опыты
	Ознакомление с образцами металлов и неметаллов
	Раскрывать смысл периодического закона.
	Описывать строение таблицы
	«Периодическая система химических элементов Д.И. М
	Моделировать строение атома, энергетических уровне
	конфигураций и электронно- графических формул.
	Пояснять физический смысл
	порядкового номера, номеров периода и группы элеме
	Характеризовать химические элементы первых трёх пе
	в Периодической системе Д.И. Менделеева.
	Объяснять общие закономерности в изменении свойств
	в пределах малых периодов и главных подгрупп с учё
	атомов; Участвовать в совместной работе в паре или
	Выстраивать развёрнутые письменные и устные ответы
	на информацию из учебника и других источников, в т
	3.2
	8
	Химическая связь. Ковалентная (полярная и неполярн
	Электроотрицательность химических элементов. Ионна
	окисления. Окислительно- восстановительные реакции
	Химический эксперимент: изучение образцов веществ 
	гидроксида цинка с растворами кислот и щелочей, пр
	окислительно-восстановительных реакций (горение, р
	Химический эксперимент:
	Демонстрации:
	Опыты, иллюстрирующие примеры окислительно-восстан
	разложения, соединения)
	Раскрывать смысл изучаемых понятий.
	Определять вид химической связи в соединении.
	Моделировать строение молекул при помощи рисунков,
	Определять степень окисления атомов химических эле
	Определять окислитель и восстановитель. Расставлят
	коэффициенты в схемах простых окислительно-восстан
	Наблюдать химические опыты по плану, анализировать
	Использовать ИКТ для создания моделей, подготовки 
	Выстраивать развёрнутые письменные и устные ответы
	источников, в том числе Интернета
	15
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