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IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMSA INIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MNPOrPaMMbl OCHOBHOTO 0OIEro oOpa3oBaHHs
JOCTHUTAIOTCS. B XO/i¢ OOy4YCHHUSI XUMHUH B €JMHCTBE Y4COHOH M BOCIHUTATEIHLHOMN JICATEILHOCTH B
COOTBETCTBUU C TPAAMIUOHHBIMH POCCUHCKUMHU COLMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, TPHHATBIMH B OOINECTBE NpPABHJIAMH M HOPMaMH IOBEJCHUS M CIIOCOOCTBYIOT
MPOIIECCaM CaAMOTIO3HAHUSI, CAMOPA3BUTHUS M COLIUATIM3ALUHU 00yIarOIIHXCS.

JIMYHOCTHBIE PE3yJAbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOU TMO3UTHUBHBIX I[IEHHOCTHBIX OPUEHTAIlMA W pACIIUPEHHUE OIbITa JACATCIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIIEHHS K OTCUYSCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XHMHUYECKOH HAYKH B JKHU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HMH(pOPMAIMEHd O MepelOBBIX IOCTIKCHHUSX M OTKPBITHIX
MHUPOBOI M OTEYECTBCHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MHpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

NPEJCTABICHUS O COIMAIBHBIX HOPMAax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B 00IIIECTBEHHO MOJIC3HOH,
y4eOHO-UCCIICIOBATEIbCKON, TBOPYECKOW U JPYrHX BHUJAAX JEATSIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM AEATENHHOCTH NPH BHIMOJHEHUH y4eOHBIX, MO3HABATEIbHBIX 337ad,
BBINTOJTHEHUN XUMHYECKHX OSKCHEPHUMEHTOB, CO3JaHWU YYE€OHBIX IPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIM B TIpoIlecce 3TOM y4eOHOH AeATeTbHOCTH, TOTOBHOCTH
OLIEHMBAThH CBOE MOBEACHHE M MOCTYIKH CBOMX TOBAPHIIEH C MO3WIINU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHMS IOCIIEICTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MPEACTaBICHHA O  BEIIECTBE M XUMHYECKOH  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BHTHS HAyKd M COCTABISIOIIME OCHOBY JUIS
MOHUMAaHUS CYITHOCTH Hay4YHOW KapTHHBI MHpa, IPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TPHPOIBI, B3AUMOCBS3SAX YEIOBEKa C MPHUPOTHOM Cpeloil, 0 POl XMMHU B NO3HAHUH
3TUX 3aKOHOMEPHOCTEH;

MIO3HaBaTeJIbHbIE MOTHBBI, HANpaBIICHHbIE Ha TIOJYYCHHWE HOBBIX 3HAaHMH MO XHMHH,
HEOOXOJMMbIe sl OOBSICHEHHS HAONIOZaeMbIX NPOIECCOB U  SIBJICHUH, IO3HABATEIbHOM,
MH(QOPMAIIMOHHOW M YHUTATEIbCKOW KYIbTYPHI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEILHOI PabOTHI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOH JIMTEPAaTypO#, JOCTYIHBIMH TEXHUYECKUMH CpPEACTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEepeC K OOyYEeHHI0O W TO3HAHUWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOSKTHOW M HCCIENOBATENBCKONW NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B JalbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 310POBBIO, YCTAHOBKHU
Ha 3/I0pOBBI 00pa3 >KW3HU, OCO3HAHUE IMOCIEACTBUA W HENPUATHE BPEIHBIX IPHBBIUEK
(YymoTpeOneHust ankoroJisi, HApKOTUKOB, KypeHHUs), HEOOXOIUMOCTH COONIOACHUS IPaBUII
0€30TMacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;

5) Tpy/0BOr0 BOCIUTAHUS



MHTEpEC K MPAKTHYECKOMY W3YUeHHUI0 mpodeccuil u Tpyaa pa3IMyHOTO POJia, YBAXKCHHE K
TPYLY U pe3yJibTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHHMS MPEIMETHBIX
3HAHWUI TI0 XMUMUHU, OCO3HAHHBIN BBIOOP WHIUBUAYAIBHON TPACKTOPUU MPOIOJDKEHUS 00pa3oBaHUs
C y4€TOM IUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHH, OOINECTBEHHBIX HHTEPECOB U
noTpeOHOCTeH, yenemHol npodeCCHOHATBHON NESITENFHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTB aJalITUPOBATHCSI B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY JKM3HU Ha 3eMlle,
OCHOBE €€ CyYIIECTBOBAaHMS, MOHMMAHUE LIEHHOCTHU 3JI0pOBOro M 0Oe30macHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (PH3UYCCKOMY M IICHXHYECKOMY 370POBBIO, OCO3HAHUE
IIEHHOCTH COOJIOACHUS TMpaBWi OE301acCHOTO TMOBEICHHUS MPH paboTe C BEMISCTBAMH, a TaKXKe B
CUTYalUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOACH;

CrIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJIydaeMble NMPU W3YYCHUH XUMHH, I PEIIeHUs 3ajad,
CBSI3AHHBIX C OKPYXAIOIIEH MNPUPOJHON Cpeloi, Il TMOBBIICHHUS YPOBHS HKOJOTHYECKOMN
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTMUECKHX MPOoOJIeM M TMyTed WX penieHus
MOCPEJICTBOM METOJOB XHMHUH, SKOJOTHYECKOTO MBIIIJICHHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTampenMeTHBIX PE3YJIbTAaTOB BBIACISIIOT 3HAYMMBIE IS (POPMUPOBAHUS
MHPOBO33PCHHs OOIICHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUTMOTe3a, (PaKkT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT M JIPYroe.), KOTOPbIE HCIOJB3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMETax W MO3BOJISIOT HA OCHOBE 3HAHWM W3 3THUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O
L[EJIOCTHOM Hay4YHOW KapTWHE MHpa, U YHHMBEpcalbHble yueOHbIe AEHCTBUA (TIO3HABATENIBHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbIE), KOTOpble O0eCcleynBaloT (POPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TEeNIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHUS UCHOJIb30BaTh IPUEMBI JIOTHUECKOTO MBILUIEHHUS ITPU OCBOCHUH 3HAHUI: paCKpbIBAaTh
CMBICTT XUMHUYECKHX MOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINUBATH B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJH30BATh MOHATHUS JJIsi OOBSICHEHUS OTICNIbHBIX (DAKTOB U SBIICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUM IJIs KIacCHU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YY€HHUS, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACTyKTHBHBIC, IO AaHAJOTUH), IeJlaTh BBIBOJBI H
3aKITHOYECHUS;

YMEHHE NPUMEHATh B IMpOLlecCe MO3HAHUSA TMOHATHS (IIpeIMETHbIE M METalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, WCIIOJb3yeMble B XUMHH, MpeoOpa3oBbIBATH HIMPOKO
MpPUMEHSIEMbIE B XHUMHHU MOJENbHBIE MPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuuu — TpU pelIeHuH YydeOHo-
MMO3HABATENbHBIX 33a4, C Y4ETOM 3TUX MOJEJIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BATh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPUIMHHO-CIICJICTBEHHBIE CBS3H U MPOTUBOPEUHNS B U3y4aeMbIX
rpolieccax u sSIBJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHHUE UCIIOJIb30BaTh OCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TAKkKe
B KaueCTBE OCHOBBI AJs1 (POPMHUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;



npuoOpeTeHne OmbiTa MO IUITAHUPOBAHWIO, OPTraHU3allMM W TPOBENCHHUIO YYEHUYECKUX
9KCIEPUMEHTOB, YMEHUE HaOII0AATh 3a XOJOM IPOIECcca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €0
pe3yabTar, (GOpMyIUpOBaTh OOOOLIECHHS W BBIBOABI IO pE3ylbTaTaM IPOBEAEHHOTO OIIbITA,
HCCIICIOBAHUS, COCTABIISATH OTYET O MPOJICIIAHHOM paboTe.

Padora c undopmanueii:

YMEHHE BBIOMpATh, aHAJTM3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BUJOB U
dbopM TpeAcTaBICHUS, TMOIy4aeMyl0 M3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIPHAS JHUTEparypa
XMUMHMUYECKOTO COJEepkKaHUs, CIpaBOYHbIE 1OcoOusi, pecypchl MIHTepHETa), KPUTUUECKH OLIEHUBATh
MPOTHBOPEUUBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMYHble METObl M 3alPOChl MPH MOMCKE U O0TOOpEe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIsl BBIMOJIHEHMS] YYEOHBIX U MO3HABATEIbHBIX 3aJ]1a4
ONpeNeNEHHOrO THUIA, MPUOOpPETEHHE OmbITa B O0JIACTH HCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUM, OBIAJCHHE KYJIbTYpOHl AaKTHUBHOIO HCIIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMalIbHYIO (OpMY MpeAcTaBICHUS
nHpOpMallMi M WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIIOKHBIMU CXeMaMH, JuarpamMMamH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIOJIb30BaTh M AaHAJM3UPOBATh B Ipolecce Y4eOHOM M HCCIeI0BaTEIbCKOM
NesITeNIbHOCTH MH(POPMAIIHIO O BIUSHUH MPOMBIIIJIEHHOCTH, CEJIbCKOTO X035ICTBa U TpaHCIOpTa Ha
COCTOSIHUE OKPYKAIOUIeH MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiCTBHUS:

YMEHUS 337]aBaTh BOMPOCHI (B X0/1€ AHUAoTa U (WJIM) AUCKYCCHH) TI0 CYIIECTBY O0OCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BBITIOJHEHUS ITPEATI0KEHHOM 3a1auH;

YMEHHUSI MPEACTABIATH MOJyUYE€HHbIE Pe3yIbTaThl M03HABATEIBHON EATEIHbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh MPE3CHTAlUI0 PE3ylIbTaTOB  BBHIMOJHEHHUS  XUMHYECKOTO
JKCIIEpUMEHTa (71a00paTOpPHOTO OMBITA, JabopaTopHON pabOTHl MO HMCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI IO3HABATENBHOU H
HCCIIEIOBATENIbCKON JESITEIbHOCTU MPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAHUA MO3ULIUK (0OCYXAEeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOPJMHAIIMS COBMECTHBIX JICHCTBUH, OINpeielieHe KPUTEPHEB MO OLIEHKE KaueCTBA BHIIOJIHEHHOU
paboTHI U ApyTHEe).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OMNPEACNATh LEeIN ACSITeIbHOCTH, IJIAaHUPOBATh, OCYLIECTBIISTH,
KOHTPOJHUPOBATh U MPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO AEATEIHHOCTh, BRIOUPATh Hauboee
s¢deKkTUBHBIE CIIOCOOBI PellIeHUs] YYeOHBIX U MO3HABATEIbHBIX 3a/a4, CAMOCTOSITEIbHO COCTaBIIATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN alTOPUTM JIEHCTBUI MpU BBHIMOJIHEHUH 33JaHUl C y4éTOM
MOJIyYeHHUs HOBBIX 3HaHUI 00 WH3ydaeMblX OOBEKTaX — BEIIECTBAX W pEAKIHUAX, OLICHUBAThH
COOTBETCTBUE TOJYYEHHOTO pe3yiabTaTa 3asBIEHHOM 1eu, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMpEiaraéMble B YCIOBUH 3aJIaHUH.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHHIO 00s3aTEIBHOIO  COAEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM  (exepanbHOM paboyeid mporpaMMoi, BBIJAEISAIOT: OCBOEHHbBIE
oOyJaromuMuCs HayyHble 3HaHHsI, yMEHUS U CIIOCOOBI JIeHCTBUH, crienuduuecKue Ui NpeJMeTHOMI
oOmact «XUMHs», BHJBI JESITEIBHOCTH IO IMOJYYEHHUIO HOBOI'O 3HAHUS, €ro HHTEPIpETaluy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX yIEOHBIX U HOBBIX CUTYaLIUsX.

K koHmy oOydeHuss B 8 kJiacce INpeIMETHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:



® DaCKpBIBAaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHATUN: aToOM, MOJIEKYyJa, XHMHYECKHUI
3JIEMEHT, IIPOCTOE BEIIECTBO, CIOMKHOE BEIIECTBO, CMECH (OHOPOIHAS U HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJISIpHas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIpHAasT Macca, MaccoBasl J0JI1 XUMMUYECKOIO 3JIEMEHTa B COCAUHEHMH,
MOJISIPHBII 00BEM, OKCHJ, KUCIIOTA, OCHOBAHUE, COJIb, AEKTPOOTPHUIIATEILHOCTD, CTEIICHb
OKHCJICHHS, XUMHUYECKas peakius, KIacCU(UKAIMS PEAKIUil: peakiid COCAHMHCHUS,
peaKyy pa3jokKeHUs, PEaKIUU 3aMEIICHUs, peaKlIui 0OMEHa, K30~ U SHIOTEPMHUECKHUE
peakuuu, TerIoBoM 3 (eKT peakuuu, sAPO aToma, ICKTPOHHBIA CJIOW aroMa, aTOMHas
opOuTallb, padyc aroMa, XHUMHYECKash CBsI3b, MOJIAPHAS W HEMOJSPHAs KOBAJICHTHAs
CBS3b, MOHHAasi CBs3b, HOH, KaTHOH, aHHMOH, pPAacTBOP, MaccoBas JOJis BEIeCTBa
(TIpoLIeHTHAsI KOHIICHTPAIIMs) B pACTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX MOHATUNA W TPUMEHSThH 3TH MOHSATHUS
TIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUII;

® [ICTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsSI COCTaBJCHUS ()OPMYJI BEHIECTB U ypaBHEHUH
XUMHUUYECKUX PEAKIIHIL;

® OTIPEACNATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb
OKHCJTICHUS OJJIEMEHTOB B OWHApHBIX COCAWMHEHUSAX, TPUHAJICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJacCy COeIWHEHWH 1o ¢dopMynaMm, BHJA XUMHYECKOH  CBS3U
(koBaJIeHTHAsI ¥ MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSIX;

e packpbiBaTh cMbIch llepmoamueckoro 3akona JI. M. MenneneeBa: JeMOHCTPUPOBATH
MMOHUMAaHHUE TIEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHUX DJIEMEHTOB OT UX
nonoxenus B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHAa ABOTaapo;

® OIIMCHIBATh M XapaKTepu3oBaTh TabauuHyio Gopmy [leproanueckoil cucTeMbl XUMHUUYECKUX
JJIEMEHTOB: pa3luyaTh MOHATUS «IJIaBHas mnoArpynna (A-rpynma)» U «mmoboyHas
noarpynma (b-rpymma)», Mameie u  OOJIBIIIME TEPUOJBI, COOTHOCUTH OO0O3HAYCHUS,
KOTOphIe UMetoTcs B Tabmuie «llepuogmdeckas cucremMa XuMudeckux sneMmentoB 1. U.
MeHngeneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHUS aTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsAl siapa, oOllee YMCiIO AJIEKTPOHOB M pacHpeliesieHne UX IO
AIIEKTPOHHBIM CJIOSIM);

® KJITaCCU(UIIMPOBATh XUMHUYECKUE DBJIEMEHTbl, HEOPraHMYeCKHE BEUIECTBA, XHMHUYECKHE
peakuuu (MO 4YHMCIYy M COCTaBY YYacTBYIOIIUMX B PEAKLUHUU BEIIECTB, MO TEIJIOBOMY
shexty);

® XapaKTepH30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE CBOICTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXK/1asi OMNHMCAHUE MPUMEpPaAaMU MOJEKYJISPHBIX YPaBHEHH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUH;

® [[DOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BLIYUCJISITh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO DJJIeMeHTa Mo (opMyle COETUHEHHUS, MacCOBYIO JOJNIO BeIIecTBa B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOMN PEaKIUu;

® [[DUMEHSTh OCHOBHBIE OIEPALlMM MBICIUTEILHON JAESITENIbHOCTHU — aHalIW3 W CUHTE3,
CpaBHEHME, OO0OOIIeHHEe, CHCTEMaTH3aluio, KIACCU(UKAILINIO, BBISBICHHE MPUYHMHHO-
-CIIEICTBEHHBIX CBSI3€Ml — /U1 M3YYEHHs] CBOMCTB BEUIECTB M XHMMHMUYECKHX PEaKIUM,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAONIOJCHNE, U3MEPEHUE, MOJEIUPOBAHUE,
SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);



eClIeZIOBaTh  NpPaBWIAM  I[OJIb30BAaHHMS  XMMHUYECKOH Tmocynoi u  JabopaTOpHBIM
o0opyJIoBaHHEM, a TaKkKe MpaBuiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMHA 110 BBIIIOJIHCHUIO .Ha60paTOpHLIX XUMHUYCCKHUX OIIBITOB IIO INOJYUYCHUIO U
coOMpaHuIo Tra3000pa3HBIX BewlecTB (BOAOpOAAa M KHCIOPOAA), IMPHUTOTOBICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM J0JIEM PACTBOPEHHOIO BEILECTBA, INIAHUPOBATH U
MPOBOJIUTh XMUMHUYECKHUE OHKCIIEPUMEHTHI I0 PACMO3HABAHUIO PACTBOPOB IIEIOYECH U
KHCJIOT C MMOMOIIBIO MHANKATOPOB (JIakMyc, (heHOI(PTaNenH, METUIOPAHK U APYTHeE).

BEHICCTB I10 UX HAa3BaHUAM,

Coaepikanue NporpamMmabl.
Heoprannueckasi xumus 8 kiacc (2 yaca B He/eJI10).
Beenenue (5 u) . Xumus — Hayka 0 BeIIECTBaX, UX CBOMCTBaX U mpeBpaiieHusx. Habmonenue ,

ONMCaHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJEIUPOBAHHUE.

[TonsiTHE O XUMUYECKOM 3JIEMEHTE U (JopMax €ro CyIiecTBOBaHHS: CBOOOIHBIX aTOMax, MPOCTHIX U
CIIOXHBIX BEILIECTBAX.

[IpeBpaienus Bemects. OTINYNE XUMUYECKUX peaklnil oT ¢pusznyeckux sipneHui. Poiabs xumuu B
KU3HU YeloBeka. XeMmoprms u xemooOus.

Kpatkue cBeeHus o MCTOpUU BOSHUKHOBEHUS U pa3BuTHs xumud. [lepuoa anmxumuu. [lorstue o

¢unocopckom kamue. Xumus B 16 Beke. Pa3putne xumun Ha Pycu. Posib 0TeuecTBEHHBIX YUEHBIX B
CTaHOBJIEHUH XUMUYeCcKoi Hayku — paboTsl M.B.Jlomonocosa, A.M.bytneposa, JI.1.Menaeneesa.
XuMHYeckasi CAMBOJIMKA . 3HAKW XUMHUYECKUX JIEMEHTOB U IIPOMCXO0K/IEHUE UX Ha3BaHUH.
Xumunueckue popmyisl. UHaekcs u koapdunueHTsl. OTHOCUTENIbHBIE aTOMHASI U MOJIEKYJIIpHAs
Macchl. [lepuoanueckas cucteMa xumudeckux aineMeHToB [[.1.MeHneneeBa, ee CTpyKTypa: Majbie
1 OOJIbIINE IEPUOABI, TPYIIIBI U IOATPYIIIIHL.

IIpakTHYeckas 4acThb.

PacuerHble 3a1a4u. |.HaX0X/I€HHE OTHOCUTEIBHON MOJIEKYJISIPHON MacChl BEIIECTBA MO €ro
XUMUYECKOH hopmyrie.

2. BBIYHCIIEHUE MACCOBOM JI0JIM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE M0 ero popmysie
JlaGopaTropHbie onbIThl. 1. CpaBHEHUE CBOMCTB TBEP/IbIX BEUIECTB U PACTBOPOB.

2 CpaBHEHHE CKOPOCTH UCHIAPEHUS BOJIbI, OJIEKOJIOHA U 3TUJIOBOTO CIUPTA.

IIpakTnuyeckue padorsl. 1.IIpaBuna Texuuku 6e30MacHOCTU Ipu paboTe B XUMUYECKOM KaOUHETE.
[Ipuemsl oOpartiieHus ¢ 1abopaTopHbBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU IpUOOpaMHu.

AToMBI XUMHUYecKHX 3J1IeMeHTOB (10 4). ATombI Kak hopma CyITIECTBOBAHHUSI XUMHUECKHIX
3neMeHTOB. OCHOBHBIE CBE/ICHHSI O CTPOCHHUH aTOMOB. J[0Ka3aTeNnbCTBA CIOKHOCTH CTPOCHHUS
atomoB. OnbiTel Pesepdopna. [lnanerapuas moiens cTpoeHus aToMa.

CocraB aTOMHBIX sJI€p: IPOTOHBL, HEUTPOHBI. OTHOCUTENIbHASI aTOMHAs Macca. B3anMocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASA aTOMHAsI MAacCay.

W3meHeHue yncna MpoOTOHOB B SiApE aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX JIEMEHTOB.
N3menenue yncna HEUTPOHOB B sApe aToMa — 0Opa3oBaHue N30TonoB. CoBpeMeHHOE OIpe/IeieHre
MOHATUS «XUMHUYECKUH 351eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO
JJIEMEHTA.

OnexTpoHbl. CTpOEHKE MIEKTPOHHBIX YPOBHEN aTOMOB XUMHUUYECKUX IEMEHTOB MaJIbIX IEPUOJIOB.
IToHsTHE O 3aBEPILIEHHOM 2JIEKTPOHHOM YPOBHE.

Ilepnoauueckas cucrema XuMuyeckux ieMeHToB J[.M1.MenneneeBa 1 CTpOEHUE aTOMOB:
(bu3nuecKuit CMBICT MOPSAKOBOTO HOMEpa dIIEMEHTa, HoMepa Meproa, HoMepa TPYIIIbL.
M3MeHeHne ynciia 3JIEKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO DJIEMEHTA —
00pa3oBaHUE MOJOKUTEIBHBIX U OTPUIIATEIBHBIX HOHOB. MIOHBI, 00pa30BaHHbIE AaTOMaMH METAJIIOB
1 HeMeTaJIoB. [[puunHbI U3MEHEHU METAJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB B IEPHOJIAX U
rpynnax. OOpazoBanue OMHapHBIX coequHeHui. [lonsaTre 06 noHHOM cBsi3u. CxemMbl 00pa30BaHUs
MOHHOM cBsi3U. B3anmojeiicTBre aToMOB 3JIEMEHTOB-HEMETAIIJIOB MEX/y cO00i — 00Opa3oBaHue



JIBYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBanieHTHAst HEMOJspHAst XUMUYECKasi CBS3b.

DNEKTPOHHBIE U CTPYKTYPHBIC (DOPMYITBI.

B3aumoeiicTBue aToMOB HEMETAIIIOB MEX Ty COO0 — 00pa3oBaHne OMHAPHBIX COSAMHECHUN
HEMETAJUIOB. DJIEKTPOOTPHUIIATEIbHOCTh. [IoHATHE O MONSPHON KOBAJICHTHOM CBS3H.
B3aumoeiicTBue aTOMOB METAJIOB MEXTY COO0M — 00pa30BaHNE METAIUTMYECKON CBS3H.

JdemoncTpaunu. Moieny aToMOB XUMUYECKHUX 3JIEMEHTOB. [leproauyeckas cucrema XMMUYECKUX
anemeHToB J[.M1.Meneneena.

JlabopaTopHble onbIThbl. Ne3.MoaenupoBaHue NpUHIUIIA IEHCTBUS CKAHUPYIOIIET0 MUKPOCKOIIA.
Ne4 MsroTtoBnenne Mozeneil MoieKya OMHAPHBIX COSAUHEHHH

IIpocTeie BemecTBa (64). [lonoxxeHne METAIJIOB U HEMETAJIJIOB B TIEPUOUYECKON CUCTEME.
Baxxuelimme npocTeie BEIIECTBA-METAIIIBL: KEJI€30, ATFOMUHNM, KaJbLW, MAarHU|, HATPUHM, KAJIH.
OO6mue ¢puznyecKue CBOMCTBA METAJIIOB.

Bakneiimne npocTsie BelecTBa-HEMETAIITBI, 00pa30BaHHBIE aTOMaMU KHCIIOPOa, BOJIOPO/Ia,
a3oTta, cepsl, hocdopa, yriaepoaa. MosieKyibl MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJAOPO/IA,
KHCJIOPO/Ia, a30Ta, rajloreHoB. OTHOCUTENbHAs MoJieKyisipHas Macca. CriocoOHOCTh aTOMOB
XUMHUYECKUX IJIEMEHTOB K 00pa30BaHHIO HECKOJIBKHUX MPOCTHIX BEIIECTB — AJITIOTPOTIHSI.
AmnotponHbie MOUUKAIIMU Kuciopoaa, pocdopa, ooBa. MeTanmnyecKkue U HeMETaUTHIECKUE
CBOMCTBA MPOCTHIX BEHIECTB. OTHOCUTEILHOCTH ATOTO TIOHSTHS.

Uucno Asoraapo. Komuectso Bemectsa. Moiib. Mossipaast Mmacca. MomsipabIif 00beM
ra3000pa3HbIX BeniecTB. KpaTHbie €MMHUIIBI U3MEPEHHUS KOJNYECTBA BEIIECTBA.

PacueTs! ¢ uconp30BaHNEM TIOHSTHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MAcCay, «MOJISTPHBINA
00BbeM», «9UCI0 ABOTAIPO».
Pacyernble 3a1aun. 1. Beraucienrne MOISIPHON MacChl BEIIECTB TI0O XUMHUYECKUM (GOopMyIiaMm.

2. pacyeTsl ¢ UCTIOIHb30BAHNEM TTOHSATHN «KOJMYECTBO BEIIECTBA», «KMOJISIPHAS MACCay, «MOJISIPHBII
00BEM ra3oBy», «IOCTOSTHHAS ABOTaApO».

JdemoncTpanuu. [Tomyderue ozona. O6pasibl 6EI0T0 U CEporo 0JioBa, 0€JI0ro U KPacHOTO
¢docdopa. Hexkoropbie MeTauIbl U HEMETaJIbl KOJIMUECTBOM BeliecTBa 1 Mojib. Moienb MOJISIpHOTO
00beMa raz000pa3HbIX BEIIECTB.

JlaGopaTropHbie onbIThI. No5. O3HaKOMJIEHHE C KOJUIEKIIMEN METaJIJIOB. .

No6. O3HaKOMIIEHHE C KOJUIEKIIUEN HEMETAJIOB
CoenuHeHust XuMU4eCKUX 3J1eMeHTOB.(10 4). Ctenienb okucieHus. OnpeaeeHue CTeneHn
OKHCJICHUS SJIEMEHTOB B OMHapHbBIX coeanHenusax. CocraBieHue Gopmys OMHAPHBIX COCTUHEHUIA.
oOuuii cnoco0 ux Ha3BaHUW. buHapHbBIE COeIMHEHNUS HEMETAJNIOB: OKCH/IBI, JIETY4re BOJOPOIHBIE
COEIMHEHUS], UX COCTaB U Ha3BaHUs. [IpeacTaBureny OKCUIOB: BOJa, YTICKUCIIBIN T'a3, HeraleHas
u3BecTb. [IpencraBuTeny neTydnx BOAOPOJHBIX COSAUHEHUN: XJIOPOBOAOPO, aMMHUAK.

OcHoBaHusl, UX COCTaB U Ha3BaHUs. PacTBopuMOCTh ocHOBaHMit B Bojie. [IpeacTaBuTeny mienoveii:
TUAPOKCUBI HATPUS, Kaus, Kajablus. [ToHsaTHe 00 HHIUKATOpax U KaYeCTBEHHBIX PEaKLIUAX.

Kucnotsl, ux cocraB u Ha3zBanus. Kimaccudukanus kucnot. [IpeacraBurenu KUCIOT: cepHas,
coJlisiHas1, a30THas. I3MeHeHune OKpacKu WHANKATOPA.

Conu Kak MPOU3BOIHBIE KUCIOT U OCHOBaHUH. VX cocTaB, Ha3BaHus. PacTBopuMoCTh coleil B
Bojie. [IpencraBurtenu coneid: Xxaopua HaTpHsi, kKapOoHAT U ocdar KanbIus.

Amop(dHbIe 1 KpUCTATITUYECKIE BEIECTBA.

MexMoneKyasspHble B3aUMOAEUCTBUS. THIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIOB KPUCTAIUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemiectBa MOJIEKYASIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JIst
BEILIECTB MOJIEKYJISIPHOTO CTPOEHHUSI.

Uuctele BemecTBa U cMecu. [IpuMeps! )UAKUX, TBEPBIX U ra3000pa3HbIX cMeceil. CBolicTBa

YHCTHIX BelecTB U cMeceld. Ux coctas. [IpupoaHbie cMecH: BO3ayX, IPUPOIHBIN ra3, He(Th,
MIPUPOIHEIE BOJIBI .MaccoBast 1 0ObeMHas I0JIsi KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C
WCIIOJb30BAHUEM TOHSTHUS «JIOJISI».



PacueTrHble 3agaum. 1. pacuer MaccoBoil 1 00BEMHOM JJ0J1€1 KOMIIOHEHTOB CMECH BEIIECTB.

2. BBIUMCIIEHUE MACCOBOM JI0JIM BEIIECTBA B PACTBOPE 110 M3BECTHOM Macce pacTBOPEHHOTO
BELIECTBA U MACCE PACTBOPUTEIIS.

3. BBIYUCIICHHE MAcChl paCTBOPSIEMOTO BEUIECTBA M PACTBOPUTEIIS, HEOOXOMMBIX JIJIs
IIPUTOTOBJIEHUS OIPEIEICHHON MacChl paCTBOPA C U3BECTHOM MacCCOBOM J10JIEM paCTBOPEHHOIO
BELIECTBA.

JdeMoHcTpanum. OO0pa3upl OKCHUIOB, KMCIOT, OCHOBaHUM U coseid. Mogenu
KpUCTAJUIMYECKUX peuieToK. Pasnenenue cmecei. Bosronka noaa.

JlaGopaTopHblie oNbITHI. Ne 7.3HaKOMCTBO C 00pa3iiaMu OKCHUJIOB.

Ne8 O3nakomiieHue co CBOMCTBAMM aMMHAKa.

Ne9 Usyuenue aeiictBusl 11€104Ye Ha UHAUKATOPBI.

Nel0.13yuenue neicTBUS KUCIOT HA MHUKATOPBI.

Nell Onpenenenune pH n1uMOHHOTO U SIOIOYHOTO COKOB Ha CPE3€ IJI0I0B.

Nel2 O3nakomiienue ¢ oOpa3iamu cojei. .

Nel3 O3nakomieHHE ¢ KOJIJIEKIMEH BEIIECTB € Pa3HBIM THUIIOM KPUCTAIIIMYECKON PELIeTKH.
N3roroBnenue Moaenel KpUCTAIUIMYECKUX PELIETOK.

IIpakTnueckune padoThbl.

2.0uucTKa 3arpsiI3HEHHON IOBapeHHOW COJn

3. [TpuroToBiieHHE pacTBOpa caxapa M ONPEIEeICHHE MaCCOBOM JIOJIM €r0 B paCTBOPE.
HN3menenus, npoucxoasmme ¢ Bemecrsamu.(17 4). [lonsitue aBieHuit kKak U3MEHEHUH,
MIPOUCXOISIIMNX C BEIIECTBOM. SIBJI€HMUS], CBA3aHHbBIE C U3MEHEHUEM KPUCTAIIIMUYECKOTO CTPOCHUS
BEIECTBA MPU IOCTOSTHHOM €ro cOocCTaBe, -pu3nueckue spieHus. OU3ndeckue sBJICHUS B XUMUU:
TUCTUJUTSIIINS, KPUCTAIIIN3allMs, BBIMTADUBAHUE U BO3TOHKA.

SIBneHust, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEIECTBA,- XUMUUECKHe peakiuu. [IpusHaku u
YCIIOBUS MPOTEKAHUS XUMUUYECKUX peaKkuil. BriieneHne TernoTsl U CBeTa — peakIui TrOpeHusl.
[TonsiTHe 06 9K30- ¥ PHIOTEPMUUECKHUX PEAKIIHSIX.

3aKOH COXpPaHEHUsI MacChl BEIECTB. XMMUYECKUE YPABHEHUSA. 3HAUCHUE UH/IEKCOB U

ko3 durmenton. CocraBieHne ypaBHECHHN XUMHUECKUX PEAKIIAM.

Pacuersl no ypaBHEHUSIM XUMUYECKUX peakiuil. Pemienue 3aau Ha HAXOXKICHUE KOJTMYECTBA,
Macchl UM 00beMa MPOYKTa Peakiiy M0 KOJIMYECTBY, Macce UM 00bEeMY HCXOIHOTO BEIIECTBA.
Pacuyetsl ¢ ncnonbp30BaHUEM MOHATHS «IOJIS», KOTJIa KICXOAHOE BEIIECTBO AAHO B BUJE PacTBOpa C
3aJJaHHOM KOHLIEHTPALUEN WM COJIEP>KUT ONPEACICHHYIO J0JI0 IPUMECEH.

Peakuuu paznosxxenus. [lonsitue o ckopocTu xumuueckux peakuuii. Karanmzatopel. @epMeHTHI.
Peakuuu coennnenus. Katanutudeckue u HeKaTanuTuueckue peakuuu. O0paTumsie u
HeoOpaTHMBbIE PEeaKIIHH.

Peakuuu 3amenieHus. NEKTPOXUMUYECKHUI psJl HAIPSKEHU METaNIOB, €r0 UCIIOJIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIMI MEeXAY METaJUIaMH U PACTBOPaMH KHUCIIOT.
Peakuuu BhITECHEHHS OJHUX METAJIOB U3 PACTBOPOB UX COJIEH IPYrMMHU METajIaMu.

Peakuuu obmena. Peakiiuu HeiTpanu3anuu. Y ClIoBUs MPOTEKAaHUS Peakifii oOMeHa B pacTBopax
710 KOHIIA.

Tunel XUMHUYECKUX peakuil (Mo MPU3HAKY «UUCIIO U COCTAB UCXOIAHBIX BEIIECTB U MPOIYKTOB
peaxkiumy) Ha IpUMepe CBOMCTB BOBI. Peakiius pa3ioxeHus: — 3JeKTpou3 Boibl. Peakiyu
COEIMHEHUS — B3aMMO/IEICTBUE BOJBI C OKCHJIAMU METAJUIOB U HeMeTallsoB. [lonsTue
«TUAPOKCUABD». Peakunn 3aMenieHus — B3aMMOIEHCTBHE BOJIbI C IIETOYHBIMU U
IeJIOYHO3eMEeTbHBIMU MeTaiamMu. Peakiinn oOMeHa ( Ha mpuMepe TUapoim3a cynbduia
QATIOMHUHHUS ¥ KapOu1a KaabIlus).

Pacyernble 3a1aun. 1. BEIYMCICHHE 110 XUMUYECKUM YPABHEHHUSIM MacChl WM KOJIMYECTBA
BEILECTBA I10 U3BECTHOM MacCe WM KOJIMYECTBY BELIECTBA OJTHOTO U3 BCTYMAIOIINX B PEAKLIUIO
BELIECTB WJIN IPOAYKTOB PEAKIIMH.

2. BBIUUCIIEHUE MACChI (KOJIMUYECTBO BEIECTBA, 00bEeMa) MPOIYKTa peaKiiy, eClii U3BECTHa Macca
HCXOJHOTO BELIECTBA, COACPIKAILETO ONPEACIEHHYIO JI0JII0 IPUMECEH.



3. BBIYUCIICHHE MaCCHI (KOJIMYECTBA BEIIECTBA, 00beMa) MPOYKTa peaKIiy, eCiIi U3BECTHA Macca
pacTBopa U MaccoBas J0JIsl paCTBOPEHHOT'O BEILIECTBA.

Jemoncrpanuu. I[IpuMeps! GU3NUECKUX SBJICHUN: TUIaBJICHUE Tapa(uHa, BO3TOHKA HOJIa,
pacTBOpeHUe epMaHTanara Kaius, Tudy3us TyIIHCThIX BenecTB. [[puMepsl XUMUYECKUX
ABJICHUI: TOpeHue Gocopa, B3auMoICHCTBHE COISTHON KUCIOTHI C MEJIOM, TTOJIy4eHHE THIPOKCUIA
MEJI1, B3AUMOJEHCTBUE OKCUJIA MEIM C CEPHOM KUCIOTOM IIPU HArPEBAaHUH, B3aUMOACHCTBUE
pa30aBICHHBIX KUCIOT C METAJUIAaMH. 3aKOH COXPAaHEHUS MAaCChl BEIIECTB. B3aUMOJICHCTBUE II/M C
BOJIOM, XkeJe3a C KAUCIOTON. Peakuusa HeNTpanu3aimm.

JlaGopaTtopuble onbIThl. Ne14 O3HakomiieHHE ¢ 00pa3oM rOPHOI MOPOIbI
Nel5. Oxucnenue meau B MjIaMeHH CIIUPTOBKH UJIM TOPEIIKU.
Nel6.3amernienre Mmeau B pacTBOpE XJIOPUJIA METH HKEIIE30M.
IIpakTnuyeckune padoTsl.
4.HaOnroeHus 3a U3MEHEHUSIMH, TPOUCXOSIIUMHU C TOPSIILEN CBEUOH, M X ONUCAHHE.
5.IIpu3HaKu XUMHUYECKUX PEAKITUH.

PacTtBopenue pactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJUTOB. (1549). PacTBopeHue kak
¢buzuko-xumuueckuii mpouecc. [loHsiTHE 0 rUIpaTax U KpucTamioruaparax. PactBopuMocTs .
KpHUBBIE pAaCTBOPUMOCTH KaK MOJIEJIb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BELIECTB OT
TeMIieparypbl. HacbllieHHbIe, HEHACBIEHHBIE U MIEPECHIIIIEHHbIE PACTBOPHI. 3HAUEHHUE PACTBOPOB
JUISI IPUPOJIBI U CEJIBCKOTO XO35MCTBA.

[TonsiTHE 00 IAEKTPONTUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHI U HEDJIEKTPOIUTHI. MexaHu3M
JMICCOLIMAIIMU C PA3JIMYHBIM XapakTepoM cBsi3u. CTeneHb 3JIeKTPOIUTUYECKOH TUCCOLUallUN.
CunbHbI€ U cllabble AIIEKTPOJINUTHI.

OCHOBHBIE TIOJIOKEHHS TEOPUH IIEKTPOJIUTHUECKON qucconranu. oHHbIE ypaBHEHUS peaKIUi.
Peakuuu o6meHa, uaymue 10 KOHIA.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukarus. Jlucconnamnus KUCIOT U UX CBOMCTBA B CBETE TEOPUH
ANEKTPOJUTUYECKON qUCCOoNMai. MOJIEKyIIpHbIE U HOHHBIE YPABHEHUS PEAKIUH.
B3anmopeiicTBre KUCIOT ¢ METAUIAMU. DJIEKTPOXUMHUYECKUN psii HATPSHKEHUM METaJIOB.
B3anmoneicTBie KHCIOT ¢ OCHOBAHUSIMU — PEaKIMs HEUTpanu3anuu. BzanmoaeiicTBrue KuciaoT ¢
cosisiMu. Mcnionb3oBanue TaOIUIIbl paCTBOPUMOCTH I XapaKTEPUCTUKH XUMUYECKHX CBONCTB
KHCJIOT.

OcHoBanusl, ux kinaccudukanus. Jucconuanys OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUHU
ANEKTPOJUTUYECKON Jucconuanuu. B3anumoelictere ocCHOBaHUM ¢ cosisiMu. Mcnonb3oBanue
TaOJIMLBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKIX CBOMCTB OcHOBaHMM. B3aumoneiicteue
1eo4Yel ¢ OKCUaMu HEMETAIIOB.

Conu, ux guccouuanus U CBOMCTBA B CBETE TEOPUH IEKTPOJIUTUUECKON JUCCOLIMAIIY.
BsaumoneiicTBue coseil ¢ MetannamMu, 0COOEHHOCTH 3TUX peakuuid. B3anumoneiicTBue coneili ¢
consiMu. Mcnionp3oBaHue TaONUIIbl pACTBOPUMOCTH IS XapaKTEPUCTUKH XUMUYECKHX CBOMCTB
COJIEN. O06o0menne cBeleHni 00 OKCHIax, MX KiacCU(UKAIUA U CBOKWCTBAX.

['eneTnueckue psabl MeTauia U HeMeTauia. ['eHeTudeckas CBsi3b MEX]y KI1acCaMHu
HEOPraHMYECKUX BEILECTB.

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE peakunu. OnpeaesieHue CTeNeHer OKUCIICHUS 17151 SJIEMEHTOB,
00pa3yoIuX BEIIeCTBA Pa3HbIX KIACCOB.

Peakinu nonHoro oOMeHa ¥ OKHUCITUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTaHOBIIEHHE. COCTaBIEHNE YpPaBHEHHUM OKUCIUTENIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIIMH METOJIOM AJIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEILIECTB — METAJUIOB U HEMETAJUIOB, KUCJIOT U COJIEW B CBETE
OKUCITUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLIUMN.

Bona u ee coiictBa. KpyroBopoT Bojbl B IpUpOJIE.

JdemoncTpanun. PacTBopeHue npu pazHoi TemmnepaTtype. TennoBbie sBICHUs IPU PACTBOPEHUH.

HcnbiTaHne BEECTB U X PaCTBOPOB HA 3JIEKTPOIIPOBOJIHOCT. 3aBUCUMOCTh



3JIEKTPOINPOBOIHOCTH YKCYCHOM KHCIOTHI OT KOHUEHTpaUuu. B3aumoaeicTBUE HMHKA C CEPOid,
COJISIHOM KMCJIOTOM, XJIOPUIAOM MeIU. Pa3iiojkeHue nepokcuia BOJOpoaa B IPUCYTCTBUH

KaTajau3aTopa.
JlaGopaTopHble ONBITHI.

Nel7 BammoieiicTBie pacTBOPOB XJIOPH/Ia HATPUS U HUTpaTa cepedpa.
Nel8. TlosydyeHue HEpaCTBOPUMOTO THAPOKCH/IA U B3aUMOJICUCTBHS €TI0 C KUCIOTaMHI

Nel9. BzaumopeiicTBre KUCIIOT C OCHOBAHUSMU.

Ne20 BzaumoaeiicTBHE KUCIOT C OKCUJAMH METAJLJIOB.
Ne2 1B3auMoaeiCTBHE KUCIOT C METaJIJIaMU
. Ne22. B3anmoaeiicTBHE KHCIIOT C COJISIMH.

No23 BzaumogeiicTBue IIENIOYCH ¢ KUCIOTAMM.

No24. B3aumoaeiicTBue IIEIOUCH ¢ OKCHIAMH HEMETAJIIOB.

Ne25.BzaumMoneiicTBrE MIENOUEH ¢ COIIMHU.

Ne26. TlonydyeHnue u cBoiicTBa HEPAaCTBOPUMOTO OCHOBAHMSL.
Ne27. BzauMoaeicTBHE OCHOBHBIX OKCHIIOB C KUCIIOTAMH.
Ne28. BzanMoaelcTBrE€ OCHOBHBIX OKCHIOB C BOJOM.
Ne29. BzanMmoaencTBrE KUCIOTHLIX OKCHUIOB C IIEI0YaMHU.
Ne30. BzanmoaencTBre KUCIOTHLIX OKCHIOB C BOHOM.

Ne31B3aumoieicTBHE COJICH ¢ KUCIOTaMMU.

Ne 32B3anMoaeiicTBHE COJIEH C IIETOYaMU.

Ne33B3aumoecTBHE COJIEH C COSIMU.

No34. B3aumoielicTBHE pacTBOPOB COJIEH ¢ METAJTIAaMH.

IIpakTHYeckne padoThI
6. MloHHBIE peakuun.

7. YcnoBus NpoTeKaHUs XMMHUYECKUX PeakLUi MEXIy pacTBOPaMHU AJIEKTPOJIUTOB JI0 KOHIIA.

8. CpoticTBa xucinoT. OCHOBAHUM U COJIEH.
9. Pemienne sKkciepuMEHTAIBHBIX 3a7a4.
O0o001menne. 5 yacos.

HepI/IO,HI/I“ICCKI/Iﬁ 3aKOH U IEPUOAUYCCKAA CUCTEMA XUMHUYCCKUX BJIEMCHTOB B CBETC TCOPHUU
CTPOCHHA aToOMaA. Xumudeckast CBSI3b. THITBI KPpUCTATINIMYCCKUX PCHICTOK. OCHOBHEBIE KJIaCCHI
HCOPraHUYCCKUX COCHHHCHHﬁ. HOMeHKJ'IaTypa. XuMHYecKre CBOMCTBA OCHOBHBIX KIIACCOB

HCOPraHU4CCKUX COCHHHCHHﬁ.

Y4eOHO-TeMaTHYeCKO€e IUIAHUPOBaHNE

Temsl pa3nenos Kon-so | IIp.yacts OCHOBHBIE HaMpaBJICHUS
4acoB BOCIIMTATEIILHOM JEATEIILHOCTH
1-5 Beenenue 5 Jl.o.-2 [lognepxanue uHTEpECa K YIYEHUIO, K
[Ip.p.-1 | mpoueccy nMo3HaHUS, aKTUBU3AIUN

M03HABATEJILHOM JESITEIBHOCTH
00yJaromuxcs.

.DopMupoBaHUE YMEHUN U HABBIKOB
Opra”u3aly yJaluMucs CBOEN




NS TEIBHOCTH, COOJIIOJICHUE TEXHUKH
Oe3omnacHocTH, . Bocnuranue KynbTypbl
0011IeHHS

6--15

ATOMBI XUMHYECKUX
3JIEMEHTOB

10

JL.o-1
Kp.-1

Hcnonp3zoBanue 60ratoro HCTOPUYECKOTO,
KpPaeBEAUECKOTO COJICPIKaHUS XUMHYECKOTO
00pa3zoBaHusl, 3HAKOMCTBO C KU3HBIO
BBIJAOHIUXCSI OTCUYCCTBCHHBIX y‘-IéHI)IX-
XHUMHKOB, SIBUBHIUX ITPUMCPDBI
TPAXKIAHCKOTO CIIYKEHUsI, UCIIOJIHECHUS
NaTPUOTUIECKOTO JIOJTa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBAXXCHUSA K TCPOUICCKOMY
MMponuIoOMy M HAaCTOAEMY HAIICTO
OreuecTBa, HOPMUPOBAHHIO TTPEICTABICHUI
O Pa3sBUTUH HAYKH XUMHU U XUMHUYCCKUX
npou3BOACTB B Poccuu, 00 ux ponu u
3HAYCHUU B )KU3HU O6HI€CTBa u
roCyJapcTBa.

16-21

[IpocTsie BemecTBa

JI.0.-2

OpraHu3aIus CaMOCTOSITEIbHON PabOThI
yYaIuxcsi, COOII0IEHNE TEXHUKH
0€30TMaCHOCTH ¥l TUTUEHUYECKUX TIPABUII,
CBSI3aHHBIX C OCAHKOW W OpraHu3anuei
pabouero mecra

22-31

Coenunennsa
XUMHUUYCCKUX DJICMCHTOB

10

DOopMHUPOBAHKE U PA3BUTHE OLIEHOYHBIX
ymeHuii. PopMHUpPOBAHNE YMEHUH U
HABBIKOB OPTaHM3ALNN yYaIllUMHCS CBOEH
NEeSTEeNbHOCTH, COONIIOJICHNE TEXHUKH
6e3omacHocTH, . BocnuTaHue KynbTypsl
oOmIeHns

32-48

WUsmenenus,
MIPOUCXOISIIIINE C
BelecTBaMu. (

17

DopMUPOBAHUE YMEHUH U HABBIKOB
OpraHu3alUy YJalluMHICs CBOCH
JeSITeNIbHOCTH, 0COOEHHO, Ha JIa00OPaTOPHBIX
U IPAKTHYECKUX paboTax

49-63

PacTBOpeHue
pactBopbl. CBOMCTBA
pacTBOpOB
ANIEKTPOJIUTOB.

15

MHUIMUPOBAHUE U TOJIEPKKa
UCCJIEIOBATENIbCKON AeATEIbHOCTH
IIKOJIbHUKOB

CO3J]aHKME€ YCJIOBUM JJIsl TOJYYEHUS NETHbMU
JOCTOBEpHON WHGOpMallMU O TMEPEAOBbIX
JTOCTIDKEHUSIX W OTKPBITUSIX MHPOBOM U
OTEUECTBEHHOMU HaYKH, MOBBILICHUS
3aUHTEPECOBAHHOCTH MOJIPACTAIOIIETO
MOKOJIEHUST B HAyYHBIX [IO3HAHUAX 00
yCTpOICTBE MUpa U 00IIECTBA.

64-68

O0600611IEHNE

Kp.-1

@®opMHUpPOBaHUE U PA3BUTHE OLIEHOYHBIX
yMEHUuM (KOMMEHTHpOBaHUE OLIEHOK
yuurteneM,  OOCYKIEHHE  OIEHOK  C
y4yaluMuCs, KOJUIEKTUBHOE OIICHUBAHUE,
B3aMMOIIPOBEPKA U OLIEHUBAHME APYT Apyra
YUYaLIUMUCS).










