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l. INOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma mo xumuu aiis oOydaromuxest 8-9 kmacca Ha 2024-2025 ydeOHBIN TO1
Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHMs COCTaBieHa B cooTBeTcTBUM ¢ DenepanbHoil paboueit
porpaMMoii mo yuyeOHOMY mnpeamery «Xumus» (mpeametrHas obnacte «EcrecTBeHHOHay4yHbBIE
MPEAMETBI» ), YTBEPKACHHOW NMpuKazoM MuHHUCTEpCTBa mpocBenieHus Poccuiickoit denepanuu ot
18.05.2023 Ne 370 «O6 ytBepxkneHun (denepanbHO 00pa3oBaTEIbHONM MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus» (3apeructpupoBan 12.07.2023), ¢ yuérom TpeOOBaHMI K pe3yJbTaTam
OCBOCHHS TporpamMmbl OoCHOBHOro oOmero obpazoBanus ®I'OC OOO, KanenmapHbiM ydeOHBIM
rpapuxom ['BOY «Illxona Ne 30 r. 0. EnakueBo» Ha 2024-2025 y4eGHbIH ro.

Pabouas mporpamMma mo xumuu Juis oOyvaromuxcs 8-9 kiacca OpUEHTHPOBaHA Ha IEJIEBbIC
MIPUOPUTETHI, chopmyrpoBaHHbie B DenepalibHOM paboueil mporpaMme BOCIIUTAHUS.

[IporpaMmma MO XUMHUKM Ha YpPOBHE OCHOBHOrO o0O0miero oOpa3oBaHHs COCTaBlieHa Ha
OCHOBe TpeOoBaHUN K pe3yldbTaTaM OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOM IMPOrpaMMBbI
OCHOBHOTr'0 o00miero o6OpasoBanus, mnpenacraieHHbIx B PI'OC OOO, a Takke Ha OCHOBE
paboyeil mporpamMMbl BOCIHMTAaHUS H C Yy4ETOM KOHICNIMM  TpPENoAaBaHUs  y4eOHOro
npenMera «XuMHs» B 00pa3oBarenbHBIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma 1o XuMMHM pa3paboTaHa C LIEJbI0 OKa3aHWs METOAMYECKON MOMOILM YYUTEIIO B
CO3J1aHuU paboyeil mporpaMmbl IO Y4U€OHOMY IPEAMETY.

[Iporpamma 1o xuMuM Ja€T MpeACTaBIeHHE O LesIX, oOmeill crpareruu oOy4deHws,
BOCIIMTAHUSI M Pa3BUTHUS o0 yyarouxcs CpeaCcTBaMH y4ebHOro npeamera,
yCTaHABIMBAEeT  00s3aTelbHOE MpeIMETHOE  COJEp)KaHUe, MPeyCMaTPUBAET paclpeiesicHue
€ro Mo Kjaccam U CTPYKTYpUpPOBAHUE MO pa3fesiaM U TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAENseT
KOJIMYECTBEHHbIE U KauyeCTBEHHbBIE XapaKTEePUCTUKH COJAEpXKaHUS, PEKOMEHIYEMYIO
MOCJIEI0BATENbHOCTh H3YYEHHUS] XUMHH C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3EH, JIOTUKH yueOHOTO MpoIiecca, BO3PACTHBIX  OCOOCHHOCTEM  OOydYaroIIMXcs,
OlpesensieT BO3MOXKHOCTH MpeAMeTa JJsl pealu3alud TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS
OCHOBHOH 00pa3zoBaTeNnbHOIl MporpaMMbl Ha YpOBHE OCHOBHOIO o0Omero oOpa3oBaHus, a
Takke TpeboBaHUN K pe3ynbTaraM OOyYeHHs XUMHUU Ha ypOBHE IleNieil M3ydeHus MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABAaTEJILHON JESTENbHOCTH O0YYaroIlerocsi Mo OCBOCHUIO y4eOHOro
COICP KAHHUS.

3HaHME XUMHH CIY)KHUT OCHOBOM [IJIs1 (POPMUPOBAHUS MHPOBO33PEHHS O00YyYarollerocs, €ro
MpEJICTaBICHUH O MaTepualbHOM €IMHCTBE MHpa, BaXHYIO pOJb HUIpaloT (opMupyembie
XMUMHEH TpeACTaBiIeHUs] O B3aUMOIIPEBPAIICHUSAX DSHEPrUM M 00 DHBOJIOLUMU BEUIECTB B
NpUpoJie, O MYyTAX pelieHuss TII00aJbHBIX MPOOJIeM YCTOMUMBOIO pa3BUTHS — YeJOBEUeCTBa
—  CBIPbEBOM,  DHEpPreTHYecKoW,  MHIIEBOM U HKOJOTHYEcKoW Oe30macHOCTH, MpodieM
3/paBOOXPaHEHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peajM3aliid BO3MOXKHOCTEH IJIsi caMOpa3BUTHA U (OPMHUPOBAHUS KyJIbTYpPbI
JTUIHOCTH, €€ 001el 1 QYHKIIMOHATHHOW TPAMOTHOCTH;

CrocoO0CTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOILLIEHHUS K €CTECTBEHHO-HAYUHBIM 3HAaHUAM, K
NIPUPOZE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTHUECKOe 00pa3oBaHUE 00YUYaIOMIUXCA.

BHOCUT BKJaJ B  (QOpMHpOBaHHME  MBIIUIEHUS W TBOPYECKUX  CIIOCOOHOCTEM
00yJaroIuxcs, HABBIKOB ~ UX CaMOCTOSITENTbHON yueOHOM JESATEIBHOCTH,
AKCIEPUMEHTAIBHBIX U HCCJEI0BATEIbCKUX YMEHUH, HEOOXOTUMBIX KaK B IOBCEIHEBHOM
KU3HU, TaK ¥ B TPOPECCUOHATILHON JeSITeTLHOCTH;



3HaKOMHT CO CHCHH@)I/IKOP'I HAaY4YHOI'O MBIIIJICHUS, 3aKJIaJIbIBACT OCHOBEI IEJIOCTHOI'O B3rJIdaa Ha

€IMHCTBO HPUPOABI M 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B (POPMHPOBAHUU
€CTECTBEHHOHAYYHO! I'PaMOTHOCTH 00y4aroIIuxcs;

JlanHple ~ HampaBieHMss B OOydyeHMM  XUMHM  OOeCleuuBaroTcs  creunuuKon
cofiepKaHMsl y4eOHOr 0 IIpeMeTa, KOTOPbIM SABJSIETCS IEJArOrMYe€CKU aJalTUPOBAHHBIM OTPAXKEHUEM
0a30BOi HAyKU XMMUU Ha ONpPE/IeIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xuMum Ha  ypoBHE OCHOBHOTO oOmero oOpa3oBaHHMs  OpPUEHTHPOBAaH Ha
OCBOEHHE OOYYAIOUIMMKCS CHUCTEMbl IE€PBOHAYAIBHBIX TOHATUHA XHUMHH, OCHOB HEOPTaHWYECKOMH
XMUMHMHM U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX IOHATHI OPraHMYECKON XMMHH.

CtpyKkTypa copepkaHHsl TPOTpaMMbl 10 XHMHH COPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noxxoza K €€ nzydenuro. CoaepkaHue CKIaIbIBaCTCS U3 CUCTEMBI IIOHATUN O XMMHUYECKOM JJIEMEHTE
U BELIECTBE U CHUCTEMBl MOHATHH O XuMmMuueckod peakuuu. O0e 3T CUCTEMBl CTPYKTYPHO
OpPraHM30BaHbl [0 MPUHUUIY IIOCIEIOBAaTEIBHOIO PA3BUTHUs 3HAHUI Ha OCHOBE TEOPETUUYECKUX
MPEJCTABICHUI PA3HOIO YPOBHS:

aTOMHOMOJIEKYJIIPHOIO YY€HHUs1 KaK OCHOBBI BCETO €CTECTBO3HaHHUsA; [leprogudeckoro 3akoHa

JI.1. MenpeneeBa Kak OCHOBHOI'O 3aKOHA XMMHHM; YYEHHS O CTPOCHUH aTOMa U XMMUYECKON

CBSI3H;

MIPEJCTaBICHUN 00 3JIEKTPOJIUTUYECKONW IMCCOLMAIMM BELIECTB B pacTBOpax. leopeTHuecKue
3HAHUS PACCMATPHBAIOTCS HA OCHOBE OMIHMPUYECKH IIOJYYCHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIEJOBATENLHO OT OJHOIO YPOBHS K JPYromy, BBINOJHSAS (QYHKUUMM  OOBSICHEHUS
U TPOTHO3UPOBAHUS  CBOWCTB, CTPOEHHMS U BO3MOXKHOCTEH NPAKTHMUECKOTO MNPUMEHEHUS HU
MOJIyYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMmbl 10 XUMHH CIOCOOCTBYeT (OPMUPOBAHUIO MPEJCTABICHUS O
XUMUYECKON COCTABIAIOIICH HAy4yHOW KapTWHbl MHpa B JIOTUKE €€ CUCTEMHOW IPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAay4YHOMY 3HAHUIO M METOJaM IO3HaHMs B Hayke. M3ydeHuwe xumun
MPOMCXOJUT C NPUBJICUCHHWEM 3HAHUN U3 paHee M3Y4YEHHBIX yueOHBIX MpeaMeToB. «OKpyKarolui
Mup», «buonorus. 5—7 xknacce» u «Pu3nKa. 7 Kiacc».

[Ipy u3ydeHMM XUMUU MPOUCXOAUT (OPMHUPOBAHHME 3HAHUM OCHOB XMMHYECKOW HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, NPAKTUYECKOM [eATENbHOCTH YeJIOBEKa M Kak OJHOTO
U3 KOMIIOHEHTOB MHpPOBOM KyJbTyphl. 3ajada y4eOHOro ImpeaMera COCTOUT B (HOPMHUPOBAHHUU
CHCTEMBbl XHMHYECKHX 3HAaHUH — BaXHEHIIMX (AKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX
MOJIO)KEHUHM,  JOCTYNMHBIX  OOOOLIEHMI MHMpPOBO33PEHUECKOTO0 XapakTepa, s3blka HayKd, B
OpUOOIIEHUH K HAy4yHbIM MeETOJaM TIO3HAaHWs MNpU  HU3YYEHHH BELIECTB M XMMHUYECKHX
peakiuii, B (OpMHUpPOBaHMU M Pa3BUTUU TO3HABATENbHBIX YMEHHUHW M WX MPUMEHEHUHU B y4eOHO-
MO3HABATENBHOM U y4eOHO-HMCCIIeJOBATENILCKOM EsTEbHOCTH, OCBOGHUM TPaBMWJI  0e30MacHoro
oOpalieHusl ¢ BEIIeCTBAMH B MIOBCEIHEBHOM JKU3HHU.

[lpy wm3yyeHMH XHMUU Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Ba)KHOE 3HAUCHHE
MpHOOpeNH Takue 1eNu, Kak:

¢dbopmupoBanue UHTEIJIEKTyalIbHO pa3BUTOI JMYHOCTH, rOTOBOH K
caMo00pa3oBaHNI0,  COTPYAHHUYECTBY, CAMOCTOATEIbHOMY NPHUHATHUIO  pEIIeHUH, CIIOCOOHOM
a/IalTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HH;

HalpaBlIeHHOCTh ~ OOy4yeHHMs  Ha  CHCTeMaThyeckoe MpuodlieHne  oOydaromuxcs K
CaMOCTOSATEIHbHON TO3HABATEIbHOM NEATENbHOCTH, HAyYHBIM METOJaM IO3HAHHUA, (POPMUPYIOIIUM
MOTHBAIMIO U pa3BUTHE CIIOCOOHOCTEN K XUMUH;

o0ecriedeHne  YCJIOBHM,  CHOCOOCTBYIOIIMX  HPUOOPETEHUIO  OOYYAIOIIUMHCS  OMbITa



pa3HOOOpa3HOM JEeATENbHOCTH, IIO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JIJIsl Pa3IMYHbIX BUJOB JESATEIbHOCTH;
dbopmupoBanue o0uieil (yHKIIMOHATBHON M €CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH, B TOM UHCIE
YMEHHI OOBSICHATH U OLIEHUBATH SIBICHUS OKPY)KAIOIIETO MUPA, UCTIONIB3YsI 3HAHUSI U OIIBIT;
dbopmupoBaHue y OOy4aromMXCS TyMaHUCTUYECKUX OTHOUICHUH, IOHUMAaHHs IEHHOCTH
XMMHAYECKUX 3HAaHUM s BBIPAOOTKM HKOJOTMYECKH IIeJIeCOO0pa3HOTo IMOBEJICHHUS B OBITY U
TPYIOBOM JIEATEIIBHOCTH B LEISIX COXPAHEHUS CBOETO 310POBbS U OKPYKAIOLIEH TPUPOJHOM CPEbI;

pa3BUTHE MOTUBAallUK K 00y4eHHu1o,  CIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHUS OOIICUYEIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY
BbIOOPY PO WIS U HANIPABIEHHOCTHU AalIbHEHIIIEr0 00 y4eHHUs.

OO0mee 4YuCIO YacoB, PEKOMEHIOBAaHHBIX JUId W3ydeHuss xumuu, — 136 dacos: B 8 kiacce —
68 uacos (2 yaca B Hezeno), B 9 kiacce — 68 vacos (2 daca B HEZICIIIO).

Jns kaxaoro kijacca HPelyCMOTPEHO pe3epBHOE y4eOHOe BpeMs, KOTOPOE MOXKET ObITh
WCTIOJNb30BAaHO YYAaCTHUKAMU 00pPa30BaTENbHOTO Tpolecca B IeNsX (OPMHPOBAHHS BapHATHBHOM
COCTABJIAIOIIEN COJEp)KaHMs KOHKpETHOM paboueil mnporpammbl. Ilpu 3ToM  oOs3arenbHas
(VHBapuaHTHAas) 4YacThb COJIEPIKaHUs IIpeaMeTa, YCTAHOBJICHHAs IIPUMEPHOU paboueii
MIPOrpaMMO¥i, ¥ BpeMsi, OTBOJIUMOE Ha e€ U3ydeHHE, JOKHBI ObITh COXPAHEHBI MOTHOCTHIO.



1. IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHEIE PE3YJIbTaTbl OCBOCHUS IIPOrpaMMbl OCHOBHOI'O O6HI€1"O 06p8.30BaHI/I$I JOCTUT'AKOTCs
B XO0AC O6yLIeHI/I5[ XUMHUHU B C€OHUHCTBEC yqe6H0171 W  BOCIHUTATEIHLHOMN JACATCIIBHOCTH B
COOTBETCTBUU C TpadAulIHMOHHBIMHA pOCCHﬁCKHMH COOUOKYJIbTYPHBIMU U AYXOBHO-HPaBCTBCHHBIMHU
HCHHOCTAMU, IPUHATBIMU B 06H.I€CTB€ IIpaBUJIaMU U HOpMaMHU IOBCACHUA U CHOCO6CTByIOT mnmpouneccam
CaMOITIO3HaHUA, CAMOPAa3BUTHUA U COUATIM3allun O6y‘IaIOH.[I/IXCSI.

JIMIHOCTHEIE PE3YIbTAThL OTpaxaroT T'OTOBHOCTb 06yqafomnxc>1
PYKOBOACTBOBATHCA CHUCTEMOM IIO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaL[I/Iﬁ U paClIMpCHUC OIIbITa
JIEATEIIbHOCTU Ha €€ OCHOBE, B TOM UMCJIE B YaCTH:

1) naTpuoTHYECKOro BOCIUTAHMS :

LIEHHOCTHOIO  OTHOLICHUSA K  OTCYECTBEHHOMY  KYJIBTYPHOMY,  HMCTOPUYECKOMY U
HAYYHOMY HACJICINIO, MOHUMAHUs 3HAYCHUS] XUMHUUYCCKOM HAyKHM B KH3HH COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH  BJIAJICTh JOCTOBEpHOH HMH(MOpPMAanuei# O MepeloBbIX JOCTHXKEHHUSIX U
OTKPBITUSIX MHPOBOW M OTEYECTBEHHONW XHMHUM, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUPA U OOIIECTBA,

2) rpasKAaHCKOr0 BOCIIMTAHUS

OPEACTaBIECHUS O COLMAJIbHBIX HOpPMax M MpaBWJaxX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIGKTUBE, = KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJE3HOM,  y4eOHO-
UCCIIeIOBATEIbCKONW,  TBOPYECKOM M JAPYTHX  BHJAX  JAEATENbHOCTH,  TOTOBHOCTH K

pa3Ho00pa3zHoil COBMECTHOU JIEATEIIbHOCTH IIPM  BBIIOJIHEHUH y4eOHBIX,
MIO3HABATEJILHBIX 3a/1a4, BBIMOJHEHWU XWMHYECKHUX SKCIEPUMEHTOB, CO3/IaHHUM Y4eOHBIX INPOEKTOB,
CTpEMJIEHHS K B3aWMONOHMMAHHIO U B3aUMOIIOMOIIM B Mpolecce ATOW y4eOHOH AesTenbHOCTH,
TOTOBHOCTM OLEHMBaTh CBOE IIOBEIEHME U IIOCTYIIKM CBOMX TOBapullell ¢  TO3UIUH
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIECACTBHN IMOCTYIIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MHUPOBO33pEHYECKHE MIpeJICTaBJICHUS 0 BEIIECTBE u XUMHUYECKON  peaKIluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTUA HAYKHM M COCTaBISIIOIIME OCHOBY JJIA
MMOHUMAHUSI CYINIHOCTH HAy4YHOW KapTUHBI MHpA, MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUSL TPUPOJIbI, B3AaUMOCBS3SIX UYEJIOBEKA C MPUPOIHOM Cpeloi, O poJIM XMMUU B TO3HAHUU 3THUX
3aKOHOMEPHOCTEN;

MO3HABATENILHBIE MOTHMBBI, HAIPABJICHHBICE HAa TMOJy4Ye€HHWE HOBBIX 3HAHWM 10 XHUMHH,
HeoOXoAuMble JUIsl  OOBSCHEHWS HaONIOlaeMbIX IMPOLECCOB M SIBJIEHWM, IO3HaBaTEJIbHOM,
WH(OPMAITMOHHON M YHUTATENbCKOW KYIBTYPHI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIIBHOW PaOOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEPATypod, JOCTYMHBIMH TEXHUYECKUMHU CpPeACTBAMHU
MH(POPMAITMOHHBIX TEXHOJOTUI; HHTEPEC K O0YUIEHUIO U TTO3HAHUIO, TFO003HATEIFHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K CaMOOOpPa30BaHUIO, TPOSKTHON M MCCIIEA0BATEIbCKON JeSITENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPABIIEHHOCTH M YPOBHS O0YYCHHS B JAIbHEHUIIIEM;

4) opMupoBaHHUs KYJIbTYPHI 3/10POBbSI:

OCO3HaHUE LEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3IO0pPOBBIO, YCTAaHOBKH
Ha 370pOBbIii 00pa3 JKU3HM, OCO3HAHME TOCJIEACTBUI M HENpHUITHE BPEAHBIX MPUBBIUEK
(ymotpebneHus anKorosis, HAPKOTUKOB, KYPEHHSI), HEOOXOTUMOCTH COOJI0ICHUS IIpaBUII
0e30MmacHOCTH TpHU OOpalleHUd C XUMHYECKHMMH BEIIEeCTBAMH B ObITY U peasibHOM JKU3HU;

5) TpyaoBOro BoCIUTAHUS:

UHTEpEC K TMPAKTUYECKOMY H3YYCHHIO MPOPEecCHuil W Tpyaa pazIdudHOro pojia, YBaKEHHE K
TPYAy U pe3yJIbTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHMS IPEAMETHBIX
3HAaHWH 1O XHMHUH, OCO3HAHHBIH BBHIOOD WHAMBHIYAJbHOW TPACKTOPUH  MPOJOJDKCHHS



o0pa3oBaHUs c y4ETOM JTUYHOCTHBIX HWHTEPECOB U CHOCOOHOCTHM K  XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, YyCHEIHON MpopecCHOHATBLHOM AeATeIbHOCTH U
pa3BUTHSA HEOOXOJUMBIX YMEHMH, TOTOBHOCTH aJaITUPOBATHCA B MPO(ecCHOHATBLHON Cpee;

6) 9KOIOrMYeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIIEHHWE K INPUPOAE KaK HCTOYHMKY >KM3HM Ha 3eMmile,
OCHOBE €€ CYIIEeCTBOBAHHMSA, MOHMMAHUE LIEHHOCTH 3J0pOBOrO0 M Oe3omacHOro obpas3a  JKU3HH,
OTBETCTBEHHOE  OTHOWICHHE K COOCTBEHHOMY (HU3MYECKOMY U ICHUXHYECKOMY 3I0pPOBBIO,
OCO3HAHME IIEHHOCTU COOJIFOJCHMs IpaBUi O€30MacHOro IOBEACHUsS NpHU paboTe ¢ BellecTBaMH, a
TaK)K€ B CUTyalMsIX, YTPOXKAOIIUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH IPUMEHSTh 3HAHUS, IOJy4aeMble DY U3YYEHUU XUMMHM, JUIS pelleHus 3ajad,
CBSA3aHHBIX C OKPY’KAIOWIECH IPUPOAHOU CPENOH, Ul IOBBIIICHUS YPOBHS JKOJOTMYECKON KYJIbTYPBI,
OCO3HaHMs TIJIO0ATBHOTO XapakTepa OJKOJOTMYECKUX MpodlieM W TOyred WX  pelieHHs
IIOCPEICTBOM METOJOB XMMHH, DKOJOTMYECKOTO MBIILICHUS, YMEHHS PYKOBOJICTBOBATHCS WM B
[I03HABaTEIbHON, KOMMYHUKATUBHON U COLMAIIbHOMN IPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocTaBse METaINpeIMETHBIX PE3yJIbTAaTOB BBLICIAIOT 3HAUMMBIC Il (DOPMUPOBAHHUS
MHUPOBO33pEHUSI OOUICHAYyYHbIE TOHATHS (3aKOH, TEOpHs, NPHUHIMI, THUIOTE3a, (aKT, CHCTeMa,
HpOILECC, 3KCHEPUMEHT M JPYroe.), KOTOpbI€ HCHONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMM W3 3THUX HPEIMETOB (OPMHUPOBATh IMPEACTABIECHUE O
LEJIOCTHOW Hay4yHOW KapTUHE MHUpPA, U YHHMBEpCaJIbHblEe YyueOHbIe JEHCTBUS (IIO3HABATEIbHBIE,

KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOpbIE O00ECHEUUBAIOT (POPMHPOBAHUE TOTOBHOCTH K
CaMOCTOATEIbHOMY IIJIAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOH €ATEIbHOCTH.

ITo3HaBaTeJIbHBIC YHHBEPCAJbHbIC YUieOHbIe AelicTBHs ba3oBblie jlornueckue 1ecTBUA:

YMEHMS HCIIOJIb30BATh NPHUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM: pacCKpbIBaTh
CMBICII XMMHYECKHX MOHSATHH  (BBIOCTATH HMX  XapaKTepHbIC  IPU3HAKH, YCTaHABIIUBAThH
B3aUMOCBA3b C JIPYTUMHU MOHATUSIMHM), UCIOJNb30BaTh MOHATHS JUIsI OOBSICHEHMS OTAEIBHBIX
(¢akTOB M sABIEHUH, BBIOMPATh OCHOBAaHMS M KPUTEPUM U1 KJIACCU(DUKALUM XHMHUYECKUX
BEIIECTB M XUMHWYECKHMX pEaKUW{, YCTAHABIMBATh IPUYUHHO-CICJACTBEHHBIC CBA3UM MEKIY
O00BEKTaMH HW3y4€HHs, CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHAyKTUBHBIC, ACAYKTUBHBIC, 10
aHAJIOTWH), JIeJaTh BBIBOJABI M 3aKIIOYCHUS;

YMEHHUE IPUMEHATH B rporuecce IIO3HAHUS MIOHATHUSA (mpenmeTHbBIE "
METanpe/IMeTHbIE),  CHMBOJMYECKHE  (3HAKOBBIC)  MOJENHM,  HCIONb3yeMble B  XHMHH,
MpeoOpa3oBbIBaTh IIUPOKO TNPUMEHSEMbIE B XMMHHM MOJEJIbHBIE TPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJ DIIEMEHTA), XUMHUYecKas (popMyna ¥ ypaBHEHHE XUMHUYECKOU PeaKIMyd — MPH PELICHUN
y4eOHO-TIO3HABATENIbHBIX 3a/a4, C Y4ETOM OJTHX MOJEIbHBIX TPEACTABICHUI BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC NPHU3HAKK H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB MU
XUMHYECKUX pPEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MNPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IIPOTUBOPEUYUS B H3y4aeMBIX IIPOLIECCAX U SBICHUSX.

Ba3zoBble ucciegoBarebckue 1eiicTBUA:

YMEHHE HCIIOJIb30BaTh IIOCTaBJIEHHBbIE BOIPOCHI B KAayecTBE HMHCTPYMEHTA MO3HAHMS,
a TakKe B KauyecTBe OCHOBBI JUIg (OpPMHUpPOBAHUS THUIIOTE3bl 10 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBa€MBIX CYXKICHHIA;

npuoOpeTeHue OlbITa 1O  IUIAHUPOBAHHUIO, OpraHu3aluu U IIPOBENICHUIO
YIEHUYECKHX SKCIIEPUMEHTOB, yMEHHe HaOmoJaThb 3a XOJOM  IpOIEecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh  €ro pe3ysbTaT, (opMyiaupoBarb 00OOLIEHHS W  BBIBOABI IO pe3yJibTaTaMm
IIPOBEEHHOIO OMBITA, UCCIIEAOBAHMSI, COCTABIIATh OTUET O IMPOJETAHHON padoTe.

Pabora ¢ nndopmanmeit:

yMEHHE BBIOMpaTh, aHATU3UPOBATh M MHTEPIPETHPOBATh MH(OPMAIMIO PA3IMYHBIX BHJIOB U
dopM  TpencTaBiICHWs, ~— IOTy4aeMyK W3  Pa3HBIX  HCTOYHHKOB  (HAY4YHO-TIOIyJISIpHAS



JUTEpPaTypa XUMUYECKOTO COJCPIKaHUs, CHpPaBOYHBIE MOCOOUS, pecypchl MHTepHeTa), KpUTHYECKH

OLIEHUBAaTh IPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

yMEHHE TPUMEHSTHh  pa3IMyHble METOAbl M  3alpochl MpH  TOUCKE U oTOope
MHPOPMALIMM ¥ COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOJMMBIX JUISi BBIIOJHEHHUS YYEOHBIX H
[IO3HABAaTEJIbHBIX ~ 3aJad  ONpeNeNEHHOro  THUMa,  HOpUOOpeTeHHe  ombiTa B 00JIaCTH
HCIOJIb30BaHUS UH(POPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOT U, OBJIaJICHHE
KyJIbTYpOl aKTHMBHOI'O MCIIOJb30BaHUs Pa3JIMYHBIX IIOUCKOBBIX CUCTEM, CaMOCTOATEIbHO BBIOUPAThH
ONTUMaNBHYI0 (OopMy mpencTaBieHHs HHPOpMAIMM ¥ WUTIOCTPUPOBATH pelIacMble 3a/1a4d
HECJIOKHBIMHU CXEMaMH, AUarpaMMaMH, IpyruMu popMaMu rpapuku 1 uX KOMOWHAIMSIMU;

yMEHHE UCIIOJIb30BaTh U aHaIM3UPOBATh B IIpouecce y4ueOHOM u
MCCIIeIOBATENbCKOM  JCATENbHOCTH HWH(POPMALMI0 O BIUSHUM IPOMBIIUICHHOCTH, CEIBCKOTO
X034HCTBA U TPAHCIIOPTa HAa COCTOSHUE OKPY>KaroLIel MPUPOJHOI cpelbl.
KoMMyHuKaTHBHBbIE YHHBepcalbHble y4eOHbIe 1eiicTBHSA

YMEHHE 3a/aBaTh BOHpoChl (B Xoae Jjuaiora M (WIKM) JUCKYCCHM) 110 CYILIECTBY
oOcyxnaeMoil  Tembl, (opMynIHpoBaTb CBOM  HIPEVIOKEHUS  OTHOCUTEIbHO  BBIIOJHEHUS
MPEIOKEHHON 3a1a4u;

npuoOpeTeHue OIlbITa IIpEe3eHTALIH pe3ysbTaToB BBINOJTHEH U XUMUYECKOTO
aKcrepruMeHTa  (J:abOopaTOpHOrO  OMmbITa, J1a0OpaTOpHOW pabOThl IO HCCJICAOBAHHIO CBOWCTB
BEIIIECTB, Y4eOHOIO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM co CBEpPCTHUKAMH [I03HaBaTEJIbHOU U
HCCIIeIOBATENbCKOM JIEATENIbHOCTU MPH PELICHUH BO3HHUKAIOIIMX Mpo0JieM Ha OCHOBE ydyéra OOIIuX
MHTEPECOB W COIJIaCOBaHUS MO3UIMH (00CYXIeHHs, OOMEH MHCHHUSIMH, «MO3TOBBIC LITYPMBI»,
KOOpJIMHAIIUS COBMECTHBIX JCHUCTBHIM, ONpeAeieHUE KPUTEPUEB IO OLIEHKE KauecTBa BBIIIOJHEHHOM
paboThI U Ipyrue);
PerynsitTuBHbIe yHUBepcaJbHbIe YUeOHbIe 1eCTBHS

YMEHHE  CAMOCTOSATEJIBbHOONPEACIIATh NN JESATENIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTb M MpU HEOOXOJUMOCTH KOPPEKTHUPOBAaTh CBOIO JIEATENbHOCTb, BBIOMPATH
Haubonee >(pGEeKTUBHbIE CHOCOOBI peIIeHUs Y4YeOHBIX M MTO3HABATENbHBIX 3a7a4, CAMOCTOSATEIBHO
COCTaBJISATh WIM KOPPEKTUPOBATh MPEIJIOKEHHBIM alrOpuTM JIEHCTBUH MpU  BBIIOJHEHUH
3aJjaHUi ¢ Y4E€TOM TMOJIy4EHHMs] HOBBIX 3HAaHMH 00 uH3yyaeMblX OOBEKTax — BeELIeCTBaX U
peakiusixX, OLEHMBATb COOTBETCTBHE IIOJYYEHHOTO pe3yibTaTa 3asBICHHON LeIH, YMEHHE
UCIIOIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAraeMbI€ B YCIOBUH 3alaHUM.
NPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yidbTaTOB IO OCBOCHHUIO  00S3aTEIBHOTO  COACPIKAHWS,
YCTaHOBJICHHOT'O JaHHOW pabodeil MmporpaMMoi, BBIJEISIOT: OCBOSHHBIE OOYYAIOIIMMUCS HayIHBIC
3HAHUS, YMEHHS M CHOCOOBI JEHCTBUM, crenuduveckue A MpeaIMeTHOW o0nacTtu «XuMH»,
BHJIBI JICSITEILHOCTH TI0 TIONYYEHHWIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIH, MPeoOpa3OBaHUIO U
MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX M HOBBIX CHUTYAITHSIX.

K konmy oOydenus B 8 Kiiacce TpeAMETHBIE pe3yNbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y O0yUAIOIUXCS YMECHHIA:

PaCKpLIBaTL CMBICJI OCHOBHBIX XUMHUYCCKUX HOHHTHfI: aToM, MOJ'IeKy.]'Ia, XI/IMI/ILIGCKI/II‘/’I
3JIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE BEHIECTBO, CMeCh (OJHOPOJHAS ¥ HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHas M MOJCKYJspHas Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi JOJS XMMHYECKOTO JIeMEHTa BCOSAMHEHUH, MOJISIPHBIIT 00BEM,

OKCHJI, KHCIIOTa, OCHOBaHWE, COJb, OJJIEKTPOOTPHUIATSIHHOCTh, CTCICHb OKHCJICHHUS,
XUMHYECKas peakius, KiIacCu(PUKaIus peakluuid: peaklud COSNUHEHUsS, PEaKIUu pa3iokKeHUs,
peaKnuM 3aMelieHus, pPeakiui OOMEHa, DK30- W DSHIOTCPMHUUYECKHE PEaKIuH, TETUIOBOM 3(deKT
peakiuu, Sapo aroma, DIEKTPOHHBIM CJIOH aroMa, aroMHas OpOUTanb, paguyc aroma,



XUMHUYECKash CBA3b, NOJSIPHAs WM HENOJSIpHAs KOBAJEHTHAs CBSA3b, HMOHHAs CBA3b, HMOH, KAaTHOH,
AQHUOH, PacTBOpP, MaccoBasi J0JIs BelecTBa (IPOLEHTHAs KOHIIGHTPAIUs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUI U MPUMEHSATh 3TH NOHATHUS [IPU
OMMCAHUH BEIIECTB U UX MPEBPAIICHHII;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJMKY JJiSi COCTaBIEHUS (OpPMYyNT BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEAKLIUI;

OIpeNeNATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTENEHb OKUCIICHUS
JJIEMEHTOB B  OWHApHBIX  COCOUHEHUSX, MPHHAUICKHOCTh  BEIIECTB K  ONPEACIEHHOMY
KJIacCy coenuHeHuH 1o QopMmyraMm, BHJI XUMHUYECKOHW CBs3U (KOBaJCHTHAas M HWOHHAsA) B
HEOPraHUYECKUX COCAMHEHUSX;

packpsiBaTh cmblca [lepuonnueckoro 3akona (.M. MeneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
MEPUOJIMYECKON  3aBUCHUMOCTH  CBOMCTB XMUMHYECKHX DJIEMEHTOB OT UX IIOJIOKCHHUS B
[lepmonuueckoil  cucreme, 3aKOHOB COXpPAaHEHHsS  MAacChl  BEIIECTB, IIOCTOSIHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YY€HHSI, 3aKOHa ABOTapO;

ONHUCHIBATh M XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuonnueckoil cucTeMbl XMMHYECKHX
AJIEMEHTOB. pa3jinyarh MOHSATHS «riaBHas moarpymna (A-rpynma)» W «moOodHas —HOArpyIna
(b-rpymma)», Manble © OOJBIIAE MEPHOABI, COOTHOCHTH O0O3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabimne «llepuommueckas cucremMa XxuMUYeckux djeMeHTOB J[.M. MennmeneeBa» C YUCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XHMHYCECKHX dJIeMeHTOB (coctaB | 3apsim  sjpa,
o0Iee 4YHCIO 3JICKTPOHOB U PACIPEICICHUE UX IO AJIEKTPOHHBIM CJI0SM);

KJIaCCH(PUIMPOBATh  XUMHUYECKHE SJIEMEHTHI, HEOPraHWYECKUE BEILIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIYy M COCTaBY YYacTBYIOIIMX B PEAKIUU BEIIECTB, 1O TEIIOBOMY 3 dekTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX KIIACCOB,
MOATBEPIK/Iasi OMUCAHUE MpUMepamMu  MOJICKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUM;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT MX KA4eCTBEHHOTO COCTaBa,
BO3MOXHOCTH IPOTEKAHUSI XUMUUECKUX MPEBPAILICHHUI B Pa3IMYHbIX YCIOBHUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MacCOBYIO
JOJIF0 XMMHUYECKOTO JJIEMEHTa Mo (opMyJie COSAMHEHMsS, MAacCOBYIO TOJIO BEIIECTBA B PacTBOpE,
MPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMUUECKON PEaKINU;

MPUMEHATh OCHOBHBIE ONEPALIMH MBICIUTEIBHON NEATENbHOCTH — aHAIM3 U CUHTE3, CPABHEHHUE,
000011eHne, CUCTeMaTH3aIMI0, KIACCU(UKAINIO, BBISABICHWE MPUUYUHHO-CIEACTBEHHBIX CBS3EH —
JUISI M3YY4EHHs] CBOMCTB BEIIECTB W XUMHUYECKMX pEaKIMi, €CTECTBEHHO-HAyYHbIE METObI
MO3HAHUS — HAOJIIOICHUE, M3MEPEHHE, MOJICTMPOBAHKE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN ),

CleIoBaTh  TMpaBWJIaM  TONB30BaHUS  XUMHUYECKOM  mocygod u  jJabopaTOpHBIM
o0opynoBaHMEM, a TakKe TMpaBuUjiaM OOpalleHusi C  BEIIECTBAMH B  COOTBETCTBUHM C
WHCTPYKIUSMU TIO BBIOTHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYCHHUIO U COOUPaHHIO
ra3o00pa3HbIX BemiecTB (BOAOpPOAa M KHCIOPOJa), MPHUTOTOBICHHIO PACTBOPOB C ONpEACIEHHOM
MacCOBOM /1071l paCTBOPEHHOrO BEIIECTBA, MJIAHUPOBATh U MPOBOJUTh XUMHUYECKUE SKCHEPUMEHTHI
10 pAacmo3HABaHUIO PACTBOPOB IEJOYEed ¥ KHCIOT C TIOMOIIBIO HWHIUKATOPOB (JIAKMYC,
¢deHondranent, METUIOPaHK U IPYTHUE).

K xoHmy oOydeHuss B 9 KJiacce MpeIMeTHBIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHUIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSATHN. XUMHUYECKHA AJIEMEHT, aTOM, MOJICKYJa,
WOH, KaTHOH, AHUOH, pocToe BEIIECTBO, CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb,
AJEKTPOOTPUIIATEIILHOCTh, CTEMEeHb OKHUCJICHMs, XHMHUYECKas pPEaKIus, XHMHYECKass CBS3b,
TEIIOBOM 3G (dEeKT peakmuu, MOIb, MOJSPHBIA O0BEM, PACTBOP, SIEKTPOIMTHI, HEIIEKTPOIHTHI,
AJEKTPOJUTHYECKAsT ~ JUCCOIMANMSI, PEAKIUH HOHHOrO OOMEHa, KaTalM3aTrop, XHUMHYECKOE
paBHOBecwe, oOpaTUMble W  HEOOpaTUMBbIE  PEaKIUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHbBIE
peaKnuu, OKUCIHWTENb, BOCCTAHOBHTENh, OKHCJIEHHE W  BOCCTAHOBJICHHE,  aJJIOTPOMHS,
aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBAJCHTHAs, WOHHAS, METAUIMYECKAs), KPHUCTALTMYECKAas
pemérka, KOppO3usi METALUIOB, CIUIABbl, CKOPOCTh  XHMHYECKOW  pEaKIUH,  MIPeIeiabHO
nonyctumas  koHueHtpauusa [1JIK Bemectsa;



WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHMX IMOHATUA W NPUMEHATh 3TU MOHATHS
IIPY OIIMCAaHWUU BEUIECTB U UX MPEBPAILECHU;

UCIONIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JUISl COCTaBjieHHs] (OpPMYyJ BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEAKLIUI;

ONpEAENATh ~ BAJEHTHOCTh M CTENEHb  OKHCIEHUS  XUMUYECKMX  3JIEMEHTOB B
COCIUHEHMSIX PAa3JIMYHOIO COCTaBa, IPHUHAUIEKHOCTh BELIECTB K ONPENCIEHHOMY KJlaccy
COCIMHCHUHN 1O (opMysiaM, BHJ XHUMHYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METAUIMYECKas) B
HEOPTaHWYECKUX COCIMHEHMSX, 3apsJ HMOHa 10 XHMHUYECKOH ¢opMmyre, XapakTep cpenbl B
BOAHBIX PAacTBOpaxX HEOPraHMYECKHUX COCNMHEHUH, TUIl KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO
BELIECTBA;

pacKpbIBaTh cmbica [lepuoguueckoro 3akoHa JI.1. MenneneeBa u AEMOHCTPUPOBATh €0
NOHMMaHKME. ONKCHIBATb M XapakTepu3oBaTh TaOmuuHylo ¢opmy lleproanyeckoit  CHUCTEMBI
XAMHYECKHX 93JEMCHTOB. pa3nyaTh TMOHITUS «rilaBHas noirpymma (A-rpymnma)y U «moOodHas
noarpymna (b-rpynma)», Maneie W OoJbIIKME TMEPUOIBI, COOTHOCHTh OO0O3HAYEHUS, KOTOpBIC
UMEIOTCA B TMEPUOAMYECKON Talnuile, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB
XAMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi sapa, OOIlee YHCIIO IJIEKTPOHOB M PACIpEesiCHHe HX MO
AJIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M HX
COEIMHEHMH B Ipesiesax MaJIbIX IEPUOAOB U TJIaBHBIX HOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB,

KJIACCU(PUIMPOBATh XUMUYECKUE IJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKUE DPEaKIUu
(mo dumcmy W COCTaBY Y4YaCTBYIOIIMX B PEAaKUMH BEIIECTB, IO TEIUIOBOMY 3 (deKTy, o
M3MCHEHHIO CTETMEHEH OKUCIICHUS XMMHYCCKUX 3JICMEHTOB); XapaKTepu30BaTh (OMHMCHIBATh) OOIIME U
cenu(uvecKkue XHMHUYECKHE CBOIMCTBAa TMPOCTBIX M CIIOKHBIX BELIECTB, IOATBEPXKas OIMCAHHE
MpUMEpPaM MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XMMUYECKUX PEAKIU;

COCTABJISITh YPAaBHEHUS JJICKTPOJMTHUYECKOM JUCCOUMAIMM KHCJIOT, IIEJI0YEed U COJIeH,
MOJIHBIE U COKpalIéHHBbIE ypaBHEHHUS peakluii HOHHOrO OOMEHa, YpaBHEHUS peakiui,
MOATBEP)KIAIOIINX CYILIECTBOBAHNE T€HETUYECKON CBSA3U MEX/y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB,;

PacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI ITOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOYKHOCTH IPOTEKAHUS
XMUMHUYECKUX MPEBPALIEHUHN B PA3IUYHbBIX YCIOBUSX;

BBIUHCISITH OTHOCUTENBHYIO MOJIEKYJSIPHYO M MOJSIPHYEO MacChl  BEILECTB, MacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COEAMHEHMs, MACCOBYIO JOJIO BELIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI IO YPABHEHNUIO XUMUYECKON PEAKLINN;

coOyo/laTh  MpaBWiIa  MOJb30BaHMS ~ XMMHUYECKOM  mocylod  u  1abopaToOpHBIM
o0Opy/sOBaHMEM, a TaKkKe TMpaBujga OOpalleHuss C  BelleCTBAMH B COOTBETCTBHM C
MHCTPYKIHUSMHU 10 BBIIOJHEHHIO J1a00PAaTOPHBIX XMMHYECKHX ONBITOB IO MOJIYYEHUIO U COOMpAHMIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YIIIEKUCIIOTO ra3a);

MPOBOJIUTh  PEAKIMM, MOATBEP)KIAIONINE KAueCTBEHHBIH COCTaB  Pa3JIMYHBIX BEIIECTB!
pacro3HaBaTh OINBITHBIM MNyTéM XJOpHa-, OpoMua-, Hoaua-, KapOboHat-, docdar-, cuiamkar-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBl AaMMOHHUSI M MOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOLINE B
BOJHBIX pacTBOpax HEOPraHUYECKUX BEILIECTB,;

MIPUMEHSTh OCHOBHBIE ONEPAIlMU MBICIUTEIHHON AESITENIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE,
00001IeHne, CHCTEMAaTU3alliio, BBIABICHHE NPUYMHHO-CIEICTBEHHBIX CBS3€d — s M3y4eHUs
CBOWCTB BEIIECTB U XUMHYECKHUX pPEaKLMH, eCTEeCTBEHHO-HAayyHbl€ METOAbl TO3HAHUS —
HaOJI0IeHUE, U3MEPEHNEe, MOJICIIMPOBAHHE, SKCIIEPUMEHT (peabHbIN 1 MBICTICHHBIH).
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1. COIJEPKXAHME OBYYEHUSA
8 KJIACC

IlepBoHaYa/IbHbIE XUMUYECKHE MIOHSITHS

[Ipenmer xumuu. Ponb XMMHM B KU3HU 4Ye€JOBEKa. XUMHUSA B CUCTEME HayK. Tera W BellecTBa.
dusnuecKue CBOMCTBA BELIECTB. ATrperarHoe coCcTosiHue BeuecTB. [loHsTHE 0 MeTonaxX IMO3HAHUS B
xumun. Yucteie BemecTBa U cMmecH. CriocoObl pa3ieiieHHs] CMECEH.

ATOMBI U MOJICKYJIbl. XUMHUYECKHUE 2JIeMEHThl. CUMBOJIBI XUMHUUECKUX AJIEMEHTOB. [IpocThie
CJIOHBIE BEILIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckass  ¢opmyna.  BaneHTHOCTP ~ aTOMOB ~ XMMHUYECKHX  JJIEMEHTOB. 3aKkoH
IIOCTOSIHCTBA cocraBa BCIIIECTB. OtHocHTeILHAS aToMHas Macca. OTHOCHUTENbLHAS
MOJIEKYJIsIpHasg Macca. MaccoBas J0JIs1 XUMHYECKOTO 3JIEMEHTA B COEMHEHHH.

KomuuectBo BemecTBa. Moiib. MossipHast Mmacca. B3auMocBsI3b KOJIMUECTBA, MACChl M1 YHCIIa
CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacu€rel 1o ¢opMynaM XUMHYECKUX COSAMHEHUH.

Du3nYecKre U XUMUYECKHUE SIBJICHUSA. XUMHUYECKas peakius U €€ MpU3HaKu. 3aKOH COXPaHCHUS
MacChl BeIlIeCTB. XHMMHUYECKHe ypaBHeHHs. Kiaccupukaius XUMHYECKHX peakiuii (coequHeHus,
Pa3oXKeHHsI, 3aMEIEHIs, 0OMEHa).

Xumuueckuti sxcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IIOCYAOH, MpaBHiIaMu padoThl B Jjaboparopuu U Npuémamu
oOpaiieHuss ¢ J1abopaTopHbIM O0OpYyIOBaHWEM, W3yYCHHE U ONHCAaHHE (U3UYECKUX CBOKCTB
00pa3loB HEOPraHWYECKHX BEUIECTB, HaOrofeHHe (M3nYecKux (IUIaBJICHHWE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUTICHHE U KOHICHCAIIHS BOJIbI) u XUMHAYECKUX
(ropenue CBEYH, [IPOKAIMBAHUE MEJIHOM  IPOBOJIOKH,
B3aUMOJICHCTBUE Meja C KHUCIIOTOH) SBJICHWH, HAOJIOJICHUE W ONMUCAHWUE IPH3HAKOB MPOTECKAHUS
XUMHAYECKHX peakiuii (pas3iokeHHe caxapa, B3aWMOJCHCTBHE CEPHOW KHUCIOTBI C XJIOPHIOM
Oapusi, pasmoxenue ruapokcuga Meam (1) mpw  HarpeBaHWM, B3aMMOJEHCTBHE IKejle3a ¢
pactBopoMm comu menu (Il), u3yueHue crocoOOB paszencHus cmMeceii  (C MOMOIIBIO  MAarHuMTa,
¢bunapTpOBaHUE, BBITIApUBaHUE, TUCTHIUISIIMS, Xpomarorpadusi), MpOBEACHUE
OYUCTKH TIOBAPEHHOW COJIM, HAONIOJICHWE U OIMCAaHWE pPe3yJbTaTOB IIPOBEICHUS  OIBITA,
WUTIOCTPUPYIONIETO 3aKOH COXPAaHEHHs MAacChl, CO3aHNE MOJIEIICH MOJIEK Y (IIapOCTEPIKHEBBIX).

Baskueiinue npeacTaBuTe/ I M HEOPraHMYEeCKUX BeLeCTB
Boznyx — cMech razos. CocraB Bo3nyxa. Kucnoposn — anemeHT u npoctoe Bemectso. Haxoxnenne
KHACJIOpOJa B TMpHpoje, (GU3MUECKHEe W XUMHYECKHe CBoiicTBa (peakiuu ropeHus). OKCHIBL

[Ipumenenue KHCIIOPOJa. CrniocoOsl MOJTyYECHUS KHCIIopoga B Jlaboparopuu U
npombliieHHocTd.  KpyroBopor kucnopona B mpupoge. O30H — auloTporHas Moaudukanus
KHCII0pOo/a.

TermmoBoit  3pdexT XUMHUYECKOW  peakluu, TEePMOXMMHUYECKHE  YpaBHEHHS, OK30-U
SHJOTEPMUYECKHE peakuud. TOIMBO: yroib W METaH. J3arps3HEHHE BO31yXa, YCHJICHHE
MapHUKOBOTO P (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopox — snemenT u mpoctoe BeuiecTBo. Haxoknaenue Bojopona B mpupoje, pusuueckue
U XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, croco0bl nonydeHuss. Kucinotel u comu.

Mounsipablit 00bEM razoB. Pacy€Tsl Mo XMMHUUECKUM YpaBHEHUSIM.

®usnyeckue cBoiicTBa BoAbl. Boxga kak pactBoputrens. PactBopel. Hacelennele u
HEHACBIILIEHHBIE pacTBOPBI. PacTBOpMMOCTH BeliecTB B BoJe. MaccoBas J0Js BEIIECTBa B PACTBOPE.
Xumuyeckue cBoicTBa BOAbl. OcHOBaHMs. Ponb pacTBOPOB B NpHUpPOAE M BIKU3HHU YEJIOBEKA.
KpyroBopot Boasl B ipupoie. 3arpsisHeHnEe NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJAHBIX BOJI.

Knaccuduxarms HEOPraHU4EeCKUX COCIMHEHUH. Oxcunpl. Knaccuduxanms
OKCHJIOB: cosieo0pasymomue (ocHOBHBIE, KHCIJIOTHBIE, am(poTepHbIe) "
HecoseoOpasyronme. HomeHknatypa okcuaoB. Dusnueckne W XUMHUYECKHUE CBOWMCTBA OKCHJIOB.
[TonmyyeHnne OKCUIO0B.
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OcHoBanus. Knaccudukamuss ocHOBaHWi: TIENOYM W HEPACTBOPUMBIE  OCHOBAHWUSI.
Homenknatypa ocHoBaHuil. ®Duznueckue ¢ XUMHUYECKHE CBOMCTBA OcHOBaHuM. [lonyuenue
OCHOBaHHUM.

Kucnotst. Knaccudukanuss ~ KHUCIOT. Homenknatypa  KuCHOT. ®duznueckue U
XUMHYECKHE CBOMCTBA KUCIOT. Psa aktuBHOocTH MetayuioB H.H. bekeroBa. Ilomyuenue kucmnor.

Comun. Howmenknarypa coseil. ®usnueckue W XUMUYECKHUE CBoicTBa couiei. [lonmydenue
COJICH.

['eneTnyeckas cBA3b MEXAY KJIaCCaMU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuil sKcnepumenm:
KayeCTBEHHOE OIpe/eJIeHUE COJACepX aHUs KHUCIOpoJa B BO3AyXe, MOIydeHue, codupaHue,
pacrio3HaBaHue u U3YUYEHUE  CBONCTB KUCIJIOpO/Ia, Ha0moIeHne
B3aUMOJICHCTBUSL BEUIECTB C KHUCJIOPOJOM M YCIOBUS BO3HMKHOBEHMSI M MPEKPALICHHsS TOPEHUs
(moxapa), O3HaKOMJICHHE C OOpasllaMd OKCHUIOB U OIMCAHHE KX CBOWMCTB, IOJIyYCHHUE,
coOMpaHue, pacrlo3HaBaHWE ¥  HW3y4YeHHE CBOMCTB Boaopoia (TFOpEHHE), B3aUMOJICHCTBUE

BOJIOpOJIA c OKCHJIOM MeH (1 (BO3MOXKHO UCITIOJIb30BaHUE
BHIEOMaTepHasIoB), HaOIIOIeHHE 00pas3IoB BEHIECTB KOIMIESCTBOM 1 MOJIb, HCCIIEJOBAHUE
OCOOCHHOCTEH PAaCTBOPEHUS BELICCTB C PA3IMYHOW PACTBOPHUMOCTBHIO, PUTOTOBJICHHE PACTBOPOB C
onpeeI€HHON MacCOBOM [10JIel PaCTBOPEHHOrO BEIIECTBA, B3aUMOICHCTBUE BOIbI C MeTaulaMu

(matpuem  u KaJIbIIUEM) (BO3MOXKHO UCIIOJIb30BAHUE BUJICOMATEPHAJIOB),
HCCIIeOBaHNE 00pasiios HEOPraHUIECKHX BEIIIECTB Pa3IMIHBIX
KJIACCOB, HAOJIFO/ICHNE H3MEHEHHSI OKPACKH MHUKATOPOB B PACTBOPAX KUCIIOT M IIEI0YEH, U3ydeHHe

B3aumoseicrBuss  okcuma Menud (Il) ¢ pacTBopoM CcepHOM KHCIOTBI, KHCJIOT C  METaUIaMH,
peakuuii HeWTpanu3alyu, T[OIy4YeHHE HEPAaCTBOPUMBIX OCHOBAHHIi,BHITECHEHHE OJHOTO MeTaia
JIpPYTUM W3 pacTBOpa COJH, pEHICHHE HKCIEPUMEHTAJIbHBIX 3a7ady mo Teme «Baxueinme kiaccel
HEOPTaHUYECKUX COSAMHEHUIT.

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucremMa XxumMudeckux diemenros JI.H.
MenpeieeBa. Crpoenue aTOMOB. XuMuyeckas CBS3b. OKHCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIC PEAKINHU

[lepBble MONBITKM KIacCU(PHUKAIMM XUMHUYECKUX 3JIEMEHTOB. [IOHSATHE O Trpymmax CXOAHBIX
ANIEMEHTOB (IIEJIOYHBbIC W IIEIOYHO3EMEIbHBIC METAJUIbI, TAJOTCHbI, WHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbI€ 00pa3ytoT aM(OTEPHBIE OKCU/IBI U THJIPOKCH/IBI.

Ilepuoguyecknii  3akoH.  llepmommyeckas  cucrema  XUMUYecKkux  snemeHros J[.M.
MenpeneeBa. Koporkonepuonnas u anuHHOnepuoaHas Qopmbl  Ilepumoguueckoit  cUCTEMBbI
xumudeckux sneMeHToB .M. Menneneesa. Ilepuoasl u rpynmnsl. @U3HYECKH CMBICH MTOPSIKOBOTO
HOMEpA, HOMEPOB MEPUOA U IPYIIILI AIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbBIX  saep. M3orombl.  OnekTtpoHbl.  CTpoeHue
AJIEKTPOHHBIX 000JI0ueKk aToMOB mMepBbIX 20 XUMHMUYECKHX 3J7eMeHTOB Ilepmoanueckoil CHUCTEMBI
JA.N. MenneneeBa.  XapakTepucTHKa  XUMHYECKOrO  3JEMEHTa IO  €ro IOJOXKEHUI0 B
[Tepuoguueckoii cucreme .. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paauyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPyIIaM U IEPUOJaM.

3nauenue Ileprogmueckoro 3akoHa u Ileproguueckoil CHCTEMBI XMMHYECKHX 3JIEMEHTOB
JUIsl pa3BUTHUS HayKu U npakTuku. J[.J1. MenneneeB — yd€HbIN U IpaXKJaHUH.

Xumuueckas CBS3b. KoBasenTHas (monsipHas U HEMNoJspHas) CBS3b.
DIEeKTPOOTPULATEIIBHOCTh XUMUYECKHX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp oxucieHus. OKUCIUTENbHOBOCCTAHOBUTENBHBIE peakuuu. llpoueccsl okucieHus u
BOCCTaHOBJIEHNA. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuti akcnepumenm:
H3ydeHHUE o0pa3IioB BEILECTB METaJIOB u HEMETAJUIOB, B3aMMOJIEHICTBHE
THAPOKCH]IA [IMHKA C pacTBopaMu KHUCJIOT u [IEI0YEH, MIPOBEICHUE OIIBITOB,
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WUTIOCTPUPYIOIIUX TPUMEPhl OKHUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue, peaxkiuu
Pa3I0KEHHUsI, COSTUHEHUS).

Mesicnpeomemnuvie cesa3u

Peanmzamust  MeXNpeaMETHBIX  CBs3ed  NpuW  HM3y4eHWH  XUMUUM B 8  Kiacce
OCYILIECTBIIIETCS Yepe3 MCIONb30BAHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSTHMA, TaK U TOHSITHA,
SIBJITIOIIUXCS CUCTEMHBIMU JUII OTJEJIBHBIX IPEIMETOB ©CTECTBCHHO-HAYYHOT'O ITHKJIA.

OO0Impe ecTeCTBEHHOHAy4YHbIC IOHATHS: HAydHBIH (aKT, TUIOTe3a, TCOPHs, 3aKOH, aHAJIM3,
CUHTE3,  KiaccHUKalus, TEepUOJUIHOCTh,  HAOIMIOJEHUE,  OKCICPUMEHT, MOJICIHPOBAHUE,
HU3MEpPECHHE, MOJICIb, SIBIICHUE.
®du3uka: Marepus, aroM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJI, HU30TOIbI, PAJUOAKTUBHOCTH,
MOJICKYIIa, INEKTPUYCCKUN  3aps, BEILIECTBO, TEJo, 00BEM, arperaTHoe COCTOSIHUE
BEIIEeCTBA, ra3, (PU3MYeCKHe BEIUYHMHBI, CIUHUIBI U3MEPEHHS, KOCMOC, IIaHeThl, 3BE3 b1, CoHIIE.

buonorus: porocunTes, Apixanue, ouocdepa.

['eorpadusi:  armocdepa,  ruapocdepa,  MHUHEpanbl, TOPHbIE  MOPOJIBI,  IOJC3HBIC
MCKOIIaeMBbI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasi peakuus

Ilepuoguueckuit  3akoH.  llepmoaunueckas  cucrema  xumuyeckux  anemeHTtoB J[.U.
MenneneeBa. CrpoeHune aTOMOB. 3aKOHOMEPHOCTM B  H3MEHEHUM  CBOMCTB XMMHUYECKHX
JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaiuus, KaJIbLHUd W HX COCIUHEHHH B COOTBETCTBHH C
MOJIOKEHUEM 3J1eMeHTOB B [leprnonnueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CrtpoeHue BeliecTBa: BUAbI XMMUUECKOH CBSA3U. TUIIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOWMCTB BEIIECTBA OT THUIA KPUCTALINYECKOW pEIETKH M BUAA XMMHUYECKOH CBS3H.

Knaccudukanms W HOMEHKIATypa HEOPraHMYECKUX  BEIIECTB. XWMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIaccaM HEOPraHWYECKUX COCIMHEHMM, T€HETHYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccuduxarnms XUMHUYECKHUX peaxiuit o pa3IUYHBIM IpU3HAKaM
(mo ymcay M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY 3(deKTy, Mo
W3MEHEHUIO CTENEeHEeN OKUCIEHMS XMMHMYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, 10 Y4acTHIO
KaTanu3aTopa). DK30- M JHIOTEPMHUUCCKHUE PEaKI[UH, TEPMOXHMHUYECKUE YPABHECHHUSL.

[lonssTue o ckopocT XuMuyeckod peakuuu. IloHsTHe 00 O0O0paTUMBIX UM HEOOPATHUMBIX
XMMHUYECKHX peakuusax. IIoHATHE O TOMOTe€HHBIX M TE€TEPOrEHHBIX PEaKLUAX.

Tlousarue o kataimm3e. lloHartue 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI, BIUSIONIUE
Ha CKOPOCTb XMMHMYECKOM PEAKLHMHU U TOJIOKEHUE XUMHUYECKOTO PaBHOBECHS.
OKuCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUN, STIEKTPOHHBIN Oasanc OKHUCJIUTEIHLHO-

BOCCTaHOBUTENBHON peakuuu. CocTaBIeHNE YpaBHEHNN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
C MCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.

Teopust DJIEKTPOIUTHUECKOM AMCCOLMALMU. OJIEKTPOJIUTBI U HEDIEKTPOIMTHL. KaTHOHBI,
aHWOHBL. MexaHu3M JHCCOLMAllMM BEUIECTB C  Pa3JIMYHBIMU  BHJAMH XWMHYECKOW CBS3H.
Crenenp quccounanuy. CUIbHBIE U CIA0bIE 3JEKTPOIIUTHI.

Peakiium moHHOro oOMeHa. YCJIOBUS NpPOTEKaHUS peakluil HMOHHOrO OOMEHa, MOJIHBIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHMs peakiui. CBOWCTBa KHCIOT, OCHOBAaHUM W COJE€Ml B CBETE
MPEACTABICHUN 00 AIEKTPOJUTUYECKON auccoruanuu. KadecTBeHHbIE peakiiud Ha WOHBI. [loHsTne
0 TUJIPOJIU3E COJIEN.

Xumuueckuil 59KCnepumenm:

03HAKOMIICHUE C MoIensIMu KPUCTAIUTMYECKUX penéTox HEOPTaHUYECKUX
BEIIECTB — METAUIOB M HeMeTawioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATPHSA),
HCCICAOBAHUC 3aBUCUMOCTH CKOPOCTHU XUMHUYECKOU pcaknuuun OT BOBI[GﬁCTBPI?I Pa3IMYHBIX
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(akToOpoB, HCCIEIOBAaHUE OJEKTPONPOBOJAHOCTH PAcTBOPOB  BEIIECTB, IMpolecca TUCCOLUAIUN
KHCJIOT, Meyoueii u cojeil (BO3MOXHO HCIIOJIb30BaHUE BUACO MATEPHAJIOB), IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPHU3HAKKA MPOTEKaHHWs peakiuid HOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIZICICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WIIOCTPUPYIOMUX MPUMEPHl OKUCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX pPEaKLUUi (FOpeHHe, pPeaklUU pa3ioKeHUs, COCIMHEHUs), paclo3HaBaHUE
HEOPTraHUYECKHIX BEIIECTB C TIIOMOIILI0O KAYEeCTBEHHBIX pEaKIWid Ha HOHBI, pCEIICHHE
SKCIIEPUMEHTANILHBIX 3a7a4.

HemeTanbl u UX coelMHEHUs

OOmast xapakTepucTUKa TanoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTETIECHU
okucienus. CTpoeHne M (QU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XUMUYECKUE
CBOiicTBA Ha mpuMepe xyiopa (B3aUMOACHCTBHE C  MeTaUlaMH, HEMETaUIaMH, IIEJI0YaMHu).
XnopoBosiopos. ConsiHasi KHCIIOTa, XMMHYECKHME CBOMCTBa, MOJIydeHHe, NpuMeHeHue. JleiictBue
XJiopa ¥ XJOPOBOJOpOJa Ha OpPraHM3M 4eJoBeKa. BakHeillmime XJIOpUAbI U UX HAXOXKACHUE B
IpUpOJIE.

O6mas xapakrepuctuka 3eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CrTpoeHne W (QHU3MYECKHME CBOWMCTBAa MPOCTHIX BEIIECTB — KHCIOpPOAa M
ceppl. AmIOTponHble MOAUGUKALMK  KHUCIOpoJa W cepbl. XHUMHYECKHE CBOMCTBA  CEpBHI.
CepoBomopon, crpoeHue, (usuyeckne ¥ XUMHYECKHE CBOMCTBA. OKCHIBI  Cephl  Kak
MPEICTaBUTEIN KHUCIOTHBIX OKcUJ0B. CepHas KucCiOTa, (U3MYECKHE U XHMHUYECKHE CBOWCTBa
(oOmme Kak mpencTaBUTENs Kiacca KHUCIOT W creruduyeckue). XMMUYECKUE PEaKlUH, JIeKAIIUe B
OCHOBE MPOMBIIIJICHHOTO CIOCO0a MOMY4YeHUsS CEpHOM KHUCIOTHL. [IpiMeHeHue CcepHOMl KHUCIOTHI.
Comu cepHOI KHCIIOTHI, Ka4eCTBeHHasi peaknus Ha cyinbdar-moH. Haxoxnenue cepbl U eé
COeMHEHUN B mpupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIeW Cpelbl COCIMHEHUSMHU Cepbl
(KHCJIOTHBIC JIOKIH, 3arpsi3HCHUE BO3AyXa W BOJOEMOB), CIOCOOBI ero mpemorBpamieHus. OOmast
XapakTepucTuka sneMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe CTEIEHH
OKHCJICHUS. A30T, pacrpoCTpaHeHHe B MpHpoAe, (pU3HuecKre M XMMHUECKHEe CBOWCTBA. KpyroBopoT
a3orTa B 1mpupoae. AMMHAK, ero (uU3MYecKMe M XHMUYECKHE CBOMCTBA, TMOJIy4eHHE U
npumenenne. Coiam  aMMOHHWs, HX (HU3HYEeCKMe W  XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KauecTBeHHass peakuuss Ha HOHbI aMMOHHA. A30THas KHCIOTa, €€ NojJydeHue, (uzndeckue Hu
XMUMHUYECKHe cBoiicTBa (0OmMe Kak TPEeNCTaBUTENs Kiacca KHCIOT W crenuduyeckue).
Hcnonb30BaHuEe HUTPATOB U COJIEH aMMOHUS B KayecTBe MUHEPATHHBIX yaoOpeHuil.
XUMHUECKOe 3arpsi3HEHUE OKPYKAIOIIeH Cpelbl COSAWHEHHMSIMH a30Ta (KHCIOTHBIC IOXIH,
3arpsi3HEHHe BO3/yXa, MOuBbl U BoAoéMoB). Pocdop, ammorponHble Moaudukanuu Qocdopa,
busnueckne wu xumuueckue cBoictBa. Okcuag  docdopa (V) wum  dochopHas kucmora,
¢u3nyeckue U1 XUMHUYECKHE CBOWCTBa, mosydyeHue. Mcmosnb3oBaHue (ocdaroB B  KauecTBe
MUHEpPATbHBIX YI00pEHUH.

O6mas xapakrepuctrka 31eMeHToB IV A-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbBIC
CTENEeH! OKHCIIEHHs. YTIepos, AUIOTPOIHBIE MOAU(HUKAIIMY, PACIPOCTPAHEHHE B
npupozae, ¢u3MUecKue M XUMUYecKHe cBoiicTBa. AzcopOuus. KpyroBopor yriepona B mpupoje.
Oxcunpl yriaepona, WX (U3NYECKHE M XHMHUUYECKHE CBOMCTBA, NEHCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJy4eHHEe W TpPHUMEHEHHE. DKOJOrMYecKrue Mpolsembl, CBsi3aHHble ¢ okcuiaoMm yriepoma (IV),
TUIOTE3a TJI00ATbHOrO MOTEIUIEHUS KIMMara, IMapHUKOBBIA d3(dekr. YrompHas KuciaoTa u €€
coiM, UX (U3MYECKHe M XMMHUYECKHE CBOICTBa, MOJMydyeHHe U npuMeHeHue. KadecTBeHHas peakius
Ha KapOoHaT-uoHbI. Vcnonbp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM
XO35MCTBE.

[lepBoHavyanmbHBIE TOHATHS 00 OpPraHWYECKHX BEHIECTBAX KaK O COCAMHEHUSX Yriiepoia
(MeraH, 3TaH, ITHJICH, allETHJICH, 3TAHOJ, TIMIEPHH, YKCyCHas KHCIOTA). [I[pHpOHbIE HCTOYHUKA
YrIeBOAOPOAOB (yroib, MPUPOIHBIN ra3, He(Th), MPOAYKTH HX rnepepaboTku (OEH3HMH), UX POJb B
OBITY U TPOMBIIUICHHOCTH. [loHATHE O OMOJIOTMYECKM BaXKHBIX BELIECTBAX. JKHUpax, OeJKax,
yriaeBoJjax — U HMX pOJIM B JKU3HM 4eloBeKa. MarepuaabHOE €IWHCTBO OpPraHMYECKUX U
HEOPraHMYECKUX COCAMHEHUN.
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KpemHuuii, ero ¢usnueckie 1 XMMHUYECKHUE CBOICTBA, MojydeHne U npumenenue. CoennHeHUs
KpemHHs B mpupoae. OOmme mnpeacraBieHus o0 okcuae Kpemuus (IV) u KpeMHHEBOH KHCIIOTE.
CunMKarbl, WX HCIONB30BAHHE B OBITY, B MPOMBIIUICHHOCTH. BaXXHEWIMe CTPOMTEIbHBIC
MaTepuabl: KepaMuKa, CTEKIIO, LIEMEHT, oeroH, JKeJIe300€TOH.
[TpoOsembl 0€30MaCHOTO HCIIOJIB30BAHUS CTPOMTEIBHBIX MAaTEPUATIOB B IIOBCCIHEBHOW KHU3HH.

Xumuueckuti akcnepumenm:

U3y4yeHHEe OO0pa3llOB HEOPraHMYECKHUX BEUIECTB, CBOWCTB COJSHOW KHUCIOTHI, IPOBEICHUE
KAa4eCTBEHHBIX pPEAaKUUi Ha XJIOPUI-MOHBl M HAOJIOJCHHWE TNPU3HAKOB HUX IMPOTEKAHHs, OIBITHI,
oTpaxarorue (U3NYECKHe W XMMHYECKHE CBOWCTBA TaJIOTCHOB M MX  COCAMHEHHH  (BO3MOXKHO
UCIIOJIb30BaHNE  BUICOMATEPHUAJIOB), O3HAKOMJICHHE C 0O0pa3laMu XJIOpUIOB (TaJIOTCHHUJIOB),
O3HaKOMJICHHE ¢ oOpasmamMu ceppl © e COCOUHEHUSMH (BO3MOXHO  HCIIOJb30BAHHE
BUJICOMATEPUAJIOB), HaOmroZieHne  mpolecca  OOyrJIMBaHMA ~ caxapa  [OJI  JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHON KHUCJIOTHI, HM3y4eHUE XHUMHUYECKHX CBOMCTB pPa30aBICHHOW CEpHOMI
KHUCJIOTBI, IIPOBEJIEHUE KaueCTBEHHOW peakuuu Ha cyiab(paT-uMOH U HaONIOACHUE IIpU3HAKa €&
MpOTEeKaHMs, O3HAKOMJIEHWE C  (u3MvyeckuMu  CBoiicTBamMu  a3ota, ¢ocdhopa u  uX
COCTMHEHUI  (BO3MOXKHO KCIIOJBb30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu a30THBIX U (OCHOPHBIX
yaoOpeHuii, monydyeHue, coOMpaHue, pacrno3HaBaHHE U M3yYEHUE CBOWCTB aMMMaKa, IPOBEICHUE
Ka4eCTBEHHBIX PEaKIUii Ha MOH aMMOHHA M (ochaT-uOH M M3yYCHHE NMPHU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICHICTBUEC KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ Meabio (BO3MOXHO HCITOJIb30BaHHE
BUJICOMATEPHUAJIOB), H3Yy4CHHUE MOJEJICH  KPHCTAUIMYECKUX pemérok  anmasza,  rpadwura,
¢bynnepena, O3HaKOMJICHUE c MPOLIECCOM ancopOIuu  pPacTBOPEHHBIX BEIIIECTB
AKTUBUPOBAHHBIM yIIIéM u yCTpPOMCTBOM IPOTUBOraza, IMOJYy4YEHHUE, cobupanue,
pacrio3HaBaHUE U U3YYCHHE CBOICTB YIJICKUCIIOrO ras3a, MpPOBEJCHHE KaueCTBEHHBIX peaKIHi
Ha KapOOHaT W CWIMKAT-UOHBl U HU3y4YEHHE IIPU3HAKOB ux MPOTEKAHU A,

O3HAKOMJICHHUEC MPOJIYKIMEH CHIMKATHON MPOMBIIIEHHOCTH, pelieHue
SKCIIEPUMEHTAIbHBIX 3a7ad 1o TeMme «BakHelne HeMeTaIbl U X COSAMHEHUSI.

MeTaJibl 1 UX COETUHEHHUSA

OO0mass XapakTepUCTUKAa XUMUYECKUX DIJIEMEHTOB — METAIJIOB Ha OCHOBAaHWUU HMX TOJOXKECHHS
B Ilepuommueckoin cucreme xumuueckux d3yemeHToB J[.MI. MenneneeBa W CTpOEHHS aTOMOB.
Crpoenne MeramioB. Meramnyeckas CBA3b M METAJUIMYECKas KpUCTATMYECKas peléTKa.

DNEeKTPOXUMHUYECKUN pAJl HaNpssKeHUH MeTaiwioB. (DuU3MyecKre U XUMMUYECKHE CBOWMCTBA
MeTtauioB. OOmue crmocoObl MonydeHus MeTauioB. [IOHSATHE O KOppPO3HH METAJIOB, OCHOBHBIE
CITOCOOBI 3aUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATFOMUHU#, OpOH3a) U UX TPHMEHCHHE
B OBITY ¥ POMBIIIIIEHHOCTH.

[Ilenoynpie MeTayuibl: MOJIOKEHHE B [lepuoaMvecKod CUCTEME XHUMHYECKHUX 3JIEMEHTOB
JA.W. MenneneeBa, CTpo€HHME KX aTOMOB, HaxoxjaeHue B npupoxe. Dusmueckne u
XMUMHUYECKUE CBOMCTBa (Ha mpumepe HaTpus W Kaimus). OKCUABI U TUAPOKCHUIBI HATPUS U KA.
[IpuMeHeHne MENOYHBIX METAIVIOB U UX COCITMHEHUN.

[IleouHO3€MENBHBIE METAJLUIBI MATHUM M KalbLUW: TONOkeHHe B llepuonnueckon cucreme
xuMudeckux sneMeHTtoB J[.JMI. MeHneneeBa, CTpO€HHE HUX aTOMOB, HAXO0XJICHUE B MPHUPOJE.
dm3nyeckie W XUMHWYECKHE CBOMCTBA MarHWsa W KanbIds. BaskHeHWnmie coemuHEHUS KaJbIHs
(oxcun, tuapokcun, comu). JKECTKOCTH BOABI M CIOCOOBI €€ yCTpaHEHHUSI.

AmomuHuii: nonoxxkenne B llepuogmueckoil cucreme xumuyeckux sneMeHtoB J[.U.
MengeneeBa, CTpPOEHHME aroma, HaxoxjaeHue B npupoge. Dusznueckne ¢W XUMHUYECKUE
CBOWCTBa AamOMUHUA. AMQOTEpHbIE CBOHCTBA OKCHIAa M THUAPOKCHA AIFOMUHHUS.

Kenezo: mnonoxenne B Ilepmonuueckoir  cucteme  XuMHueckux  anemento J[.U.
MenaeneeBa, CTpoeHUME aroma, HaxoxkaeHue B npupome. Dusznueckne UM XUMHUYECKHE
cBoiicTBa skene3a. Okcuabl, Tuapokcuasl u comu skenesa (1) u sxemesa (I11), ux cocras, cBoiicTBa u
MOJTyYEHHUE.

Xumuueckuti IKCNEePUMEHRM .
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O3HAaKOMJIEHHE C 00paslaMd METaUIOB M CIUIABOB, MX (DU3UYECKMMH CBOMCTBAMH, M3yYEHHE
PE3YIILTATOB  KOPPO3UM METAILIOB (BO3MOKHO — HCIOJB30BAHUE BHICOMATEPHAIIOB), OCOOEHHOCTEN
B3aUMOJENCTBUS OKCHUIAa KAJIbLUSA M HATPHS C BOJOM (BO3MOKHO HCIIOIB30BAHHE BHICOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, IIpoOIlEcCa TOPEHUS JKelne3a B KHCIopoae (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPUANIOB), TPU3HAKOB IPOTCKAHUS KAYECTBEHHBIX PEaKIUii Ha HOHBI
(Marumst, kamelius, amomuuus, numHka, xeme3a () u sxenmesa (1), memu (Il), HaGmomenue u
OIIMCAaHHE IMPOLECCOB OKPAlIMBaHWs IUIAMEHM MOHAMHU HATpUsS, Kalusd M Kaiblus (BO3MOXKHO
UCIIONIb30BAHKME BUIECOMATEPUANIOB), HCCIENAOBAHUE aM(OTEPHBIX CBOMCTB THIAPOKCHIA AIFOMHHUS
U THAPOKCHIA IIMHKA, pEIICHHE HKCIEPUMCHTAIBHBIX 3aad 10 TeMe «BakHeie MeTalbl 1
UX COCTHHEHUS.

XuMHUA ¥ OKpY:KawoLas cpeaa

BemectBa u Marepuasisl B [OBCEIHEBHOM  KM3HHM  4YEJIOBEKa. besomnacHoe
UCIONb30BaHUE BEIIECTB M XMMHUYECKMX peakiuuil B ObiTy. IlepBasg mnomomp Ipu XUMHUYECKUX
0KOTax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpY’KaroIlen cpenbl (mpenenbHas JOITyCTUMast
KoHIeHTparus BenlectB (nanmee — I1/IK). Ponp XxumMum B pemieHHH SKOJOTMYECKHX IMPOOIIEM.

Xumuueckutl 5KChepumenm:
u3ydyeHre  OoOpasloB  MaTepualoB  (CTE€KJIO0,  CIUIaBbl  METAUIOB,  IOJMMEPHBIE
MaTepHasibl).

Mesicnpeomemnvie ceazu

Peanuzanust ~ MeXOpeIMETHBIX  CBsi3ell  mpu  u3ydeHun  xumuum B 9 Kiacce
OCYILECTBIIIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U TOHSITUH,
SBJISIFOIIMXCA CHUCTEMHBIMH JUISL OTHENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOme ecTeCTBEHHO-Hay4Hble MOHSATHS: HAy4HbIM (hakT, TMIIOTe3a, 3aKOH, TEOpHs, aHaIu3,
CHHTE3,  KiJaccu(UKalMs, MepPUOAUYHOCTb,  HAOIIOAECHUE,  OKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpeHue, MOJIeNb, SIBIEHHE, MapHUKOBBIA 3((deKT, TEeXHONIOrHs, MaTepHabl.

®usuka: MaTepus, aroM, DJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOIHI,
palliOaKTUBHOCTb,  MOJIEKYJIa,  JJEKTPUYECKHIl  3apsii,  MPOBOJAHMKH,  IOJYIPOBOIHUKH,
TURJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHUE BEIleCTBa, a3, pacTBop,
pacTBOPUMOCTb,  KPUCTAJUIMYECKash  pemeTka, CIUiaBbl, (U3MYECKHE BEIUYMHBI,  €IUHUIIBI
U3MEpEHMS, KOCMHMYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE31bl, COHIIE.

buonorus: ¢dorocunres, JbIXaHUe, 6uocdepa, JKOCUCTEMA, MUHEpaJIbHbIE
y0OpeHusi, MUKPOAJIEMEHThI, MaKpO3JIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHHEpaiabl, TOpPHbIE IMOPOJbI, IOJIE3HbIE
HCKOMaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.
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IV. TEMATHYECKOE IIJTAHUPOBAHME, OCHOBHBIE BU/Ibl YYEBHOM JESATEJIBHOCTU OBYYAIOIIIAXCSA

Yyeoubm ianom ['BOY «lllkoma Ne 30 1. 0. EnakueBo» Ha 2024-2025 y4eOHbIN 1o HA U3YUYCHHE MPEAMETa « XUMUSD) MPEAYCMOTPEHO 2 Jaca
B Hezenmo, 68 yacoB B roa. C y4u€toM pacnmcanus yueOHbIX 3aHsaTuid, Kanengapaoro yueoHoro rpaduka 'BOY «Illkoma Ne 30 . o. EHakueBo» Ha
2024-2025 yuebublit Ton, B cBsa3u ¢ Tem, uro 02.05.2025, sBnsiercs mpa3gHUYHBIM BBIXOAHBIM JHEM, TEMAaTHYECKOE M KaJICHIapHO-TEMAaTHYECKOe
IaHupoBanue Paboueit mporpammel o XuMuH uist 8-9 Kiracca paccuuTaHo Ha 67 ypoKOB B Tof, /Ul 9 kitacca Ha 67 ypokoB B rof. IIpemycMoTpeHo
BbInoHeHue [IporpaMMel B monHOM 00bEMe 3a cuéT nHTeHcuukanyuu (yIIoTHEeHUs1) y4eOHOTo MaTepuasa.

8 KJIACC
HanmenoBanue
Ne Konuuectro OCHOBHBIC BH/IBI JICSITCIBHOCTH
pa3zieioB U TEM Conepxxanue o0ydeHus
n/u 4acoB o0 yuaroumxcs
y4eOHOro nmpeamera
Pa3nen 1. [lepBoHayajibHble XUMHUYECKHE MOHSTHS
1.1 XuMus — BaKHas1 5 IIpenmer xumuu. Poip XuMuM B KU3HH PackpblBaTh  CMBICI ~ HM3y4aeMbIX  ITOHSATHUH.
00J1acTh 4yesoBeKa. XUMHUs B CUCTEME HayK. PackpeiBaTh poOJIb XUMHH B IIPUPOJE U IKU3HH
€CTECTBO3HAHHUS U Tena u BemectBa. ®u3Myeckue CBOicTBa | YCJIOBCKA, €€ CBA3b C APYTMMHU HAYKaMH.
MPAKTHYECKOI BEUIECTB. ATrperarHoe COCTOSIHUE BEIIECTB. Pasnnuate 4uCTBIC BemlecTBA M CMECH;
NeSITeITBHOCTH IloasTe o0 MeTomax IO3HAHMS B XUMUH. | OMHOPOIHBIC W HCOOHOPOAHBIC  CMCCH.
YeloBeKa Yuctble BemectBa M cMecu. CriocoOpl | Pasmmuate  dusmdueckne M XMMHYECKHE
pas3aeneHus CMECEH. Xumuueckuit | SIBJICHUS.
aKkcnepumenm: Jlemoncmpayuu CrnenoBatb aJaropuT™MaMm HCTIOJIb30BaHUS

3HaKOMCTBO C XMMHYECKOH MOCY10H,

Cc mpaBuigamMu pabOThl B JlabopaTopuu U
npuemMamMu  oOpamieHuss ¢ JabopaTOpHBIM
000pyIOBaHUEM.

dusznyeckue cBoiicTBa 00pa3loB HEOPraHUYECKHX
BEIIECTB — METAJIJIOB U HEMETAJLIOB.

CriocoObl  pazgenenusi cmeceil (¢uiabTpoBaHue
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9KCIIEPUMEHTAIbHBIX METO/IOB — HAOMIOACHUS U
JKcrepuMeHTa. HabGmromath © ONHCHIBATH
OOBEKTHl TPU TPOBEJACHUU JEMOHCTpAIil U

1a00paTOPHBIX OIBITOB 1o U3Y4YECHUIO
(¢u3nYeckux  CBOMCTB  BEIIECTB, CIOCOOOB
pasneneHuss  cMeced  BemectB.  [IpoBoauts

XUMUYECKUM DKCIIEPUMEHT TpPHU  Pa3AEIICHUH




BBITAPUBaHHUE, TUCTHIULAIUS, XpoMmatorpadus)
Jlabopamopnvie onvimul: W3ydeHue u ONUCAHUE
(bu3nYeCKUX CBOICTB 00pa3lloB HEOPraHWYECKUX
BEILIECTB.

N3yuenue cnocoboB pazaeneHuss cmeceil (c
MTOMOIIIBIO MArHUTA).

IIpaxmuyeckue pabomutl.

Ne 1. IIpaBuma pabGotbl B nabGoparopuu u
npuémbl  oOpamieHuss ¢ J1abOpaTOpHBIM
000pya0BaHUEM.

Ne 2. Pa3nenenue cmeceil (Ha mpuMepe OYUCTKU
MIOBapEHHOMN COJIN)

cMeceit (Ha mprMepe OYMCTKH ITOBAPCHHOM COJIH)
B Xo/e mpakTtuueckor padbotel Ne 2. CremoBarh
MpaBUjIaM IOJIb30BaHUA XUMUYECKOW MOCYIONH U
nabopaTopHbIM  O0OpPYIAOBaHHEM, a  TaKKe
mpaBwjiaM  OOpamieHuss ¢ XUMHUYECKUMU
BELIECTBAMHU B COOTBETCTBUU C MHCTPYKLIMEN IIpU
BBIMOJIHEHNUU PAKTHUECKOM paboThl Ne 1.
BricTpauBaTh  pa3BEpPHYThIE NHUCBMEHHBIE U
YCTHBIC OTBETHI C OMOPOM HAa WHQPOPMAINIO U3
y4eOHHMKAa M CIPaBOYHBIX MaTEpUAIOB, TPAMOTHO
WCIIOJIB30BaTh M3YYCHHBIN ITOHATUHHBIN ammapar
Kypca XUMHH

1.2.

BemiectBa 1 XuMu4eckue
peaKInu
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ATOMBI 1 MOJIEKYJIbl. XUMUYECKHUE IJIEMEHTHI.
CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
yueHue. XuMuueckas ¢popmyina. BaneHTHocTh
aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAS
aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAS
Macca.

Maccorad nong XMHUUECKOro ATeMeHTA

OHpeI[eHﬂTL IMPU3HAKH XUMHYCCKUX peaKuHﬁ,

ycinoBust  uxX  nporekaHus.  OOBACHATH
CYIIHOCTh  (PM3MUYECKMX M  XUMHYECKHUX
ABIEHUI  C  TOYKM  3pEHUsT  aTOMHO-

MoJeKysipHoro y4enus. Knaccuduumponarthb
XUMUYECKHE PeaKkIuu (M0 YHUCIy M COCTaBy
pearupyroIux U 00pa3yrOIHXCsl BEIIECTB).
CoctaBisath (GOpMYyIIbl OMHAPHBIX BELIECTB 1O

B coenuHennn. KonnyecTBo BemecTBa. Moib.
Monsipaas Macca. B3anMocBsI3b  KOJIMYECTBA,
MacChl U 4Mca CTPYKTYPHBIX €JUHUI] BEIIECTBA.

Pacuérel o bopmymnam XUMHUYECKUX
COEIMHEHUH.

Pusnueckue u XUMUYECKUE SIBJICHUS.
XuMHuecKass peakuus U €€ MpU3HAKU. 3aKOoH
COXpPAaHEHUsI MAacChl  BEIIECTB. XHMMHYECKHUE
YpaBHEHHS. Knaccuduxanms XUMHUYECKHX

peakiuii (COeTMHEHUsI, PA3JIOKECHUS, 3aMeIeHUS,

oOMeHa).
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BAJCHTHOCTH W ONPEACTATh BAJCHTHOCTh IIQ
(dhopmymnam BeriecTB. PaccTaBnsate K03 UITUEHTHI
B YPaBHEHUSIX XMMUYECKHX peaknnid. Habmonate
U  ONHUCBHIBaTh OOBEKTHl TMPH  MPOBEACHUU
JEMOHCTpALUU U JTa0OPaTOPHBIX OIBITOB.




Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

dusuueckue CBOICTBa 00pa3ios
HEOPraHWYEeCKUX BEIIECTB — METAUIOB U
HEMETAILIOB.

OOpa3ipl  BEIIECTB KOJIMYECTBOM 1  MOJb.
dusuueckue saBiacHus  (IUIaBJIEHHE  BOCKa,
TasHWE JIbJIa, PAaCTUpPAHHE caxapa B CTYIIKE,
KHUIICHUE U KOHJCHCAIUsS BOJIBI).

XuMHUYeCKue sBIeHUS (TOPEHHE  CBEYH,
MPOKaJIMBaHUE MeIHOMI MTPOBOJIOKH,
B3aUMO/ICHCTBHUE COMbI MM Mea

C COJITHOUM KUCIIOTOW). JlabopamopHvle onvimoi:
Co3ganue MoOJeJIeH MOJIEKYJ
(I1apOCTEPIKHEBBIX).

[IpoBoauth  BhIUMCIHEHUS 1O  (opmyaam
XUMHUYECKHX  COCIMHEHMH M YpaBHEHUSIM
XUMUYECKHUX PEAKLUH.

[IpuMeHsTh eCTEeCTBEHHO- Hay4dHble METO[IbI
mosHanuss (B TOM  4uciae  HaOJIoJeHHE,
MOJICIMPOBAHUE, JKCIEPUMEHT U  OCHOBHBIC
oreparu MBICIIUTEILHON JeSITETbHOCTH
(cpaBHenume,  kmaccudukanus) — BwicTpanBarh
pa3BEPHYTHIE MHUCHMEHHBIE U YCTHBIE OTBETHI C
omopoii Ha uWHpoOpMaNUMIO U3 ydeOHHKA U
CIPaBOYHBIX MaTepHasoB, IpaMOTHO
UCIIOJIB30BaTh W3YYCHHBIN ITOHATUMHBIN ammapar
Kypca XUMHH

Ha6J'IIOI[eHI/Ie " OIIMCaHUC ITPHU3HAKOB
IMPOTCKAaHWA XUMHUYICCKUX peaKHI/Iﬁ Pa3HbIX
THUIIOB.

Hroro no pazaeny

20

Pazgen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
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2.1

Bo3nyx. Kucnopos.
Tlousatue
00 okcugax

Bo3znyx — cmecs ra3zoB. CocraB BO3ayXa.
Kucnopon — »37eMEHT M MPOCTOE BEMIECTBO.
Haxosxnenue kuciopoja B mpupoje, Gusndeckue
M XUMHUYECKHE CBOWCTBA (peakuuu TOPEHHUs).
Oxkcuapl. Ilpumenenue xucimopoma. CrocoObr
MOJIy4eHUST  KHUCIopoJa B Jaboparopudt U
MPOMBIIIICHHOCTH. KpyroBopor kmciopoga B
MpUpo/IE.

O30H — awIOTpoITHass MOAU(HKAIUS KUCIOPOJa.
TernnoBoit  3ddexkT  XUMHUYECKOW  peakuuw,

TCPMOXUMUYCCKHUC YpaBHCHU, 9K30-H
OHOAOTCPMHUYCCKUC PCAKINUH. Tomnmugo: yYrojib Hu
MCTaH. 3arp;13HeHI/Ie BO3yXa, YCUJICHUC

napHukoBoro 3¢ddekra, paspymieHHe 030HOBOTO
CIosl. XUMUYECKHAMN IKCIIEPUMEHT: JleMOHCTpaluu:
KadgecTtBeHHOE OmpeacIICHUE coaepKaHus
kucnopona B Bo3ayxe [lomydenue, coOupanue,
pacro3HaBaHuE U U3yYEHUE CBOMCTB KUCIOPOA.

Hcnonb30BaTh ~ XUMHUYECKYIO  CHUMBOJIUKY  JJIsS
coCTaBJeHUA (OPMYNl BEIIECTB, MOJEKYISAPHBIX
YPaBHEHUH XHMHYECKHUX pEaKLUd C ydacTUeM
KHCIIOpoaa. XapaKkTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/lyXa, (u3nyeckue M XUMHUYECKHE CBOMCTBA
KHCJIOPOAA, CIIOCOOBI €ro MOy4eHNs], IPUMEHEHHE U
3HayeHue B TMPUPOJE U JKU3HM  4YeJIOBEKa.
CpaBHI/IBaTB peakuuu TOpPCHUA W  MCIJICHHOI'O
okuciaeHus. OOBICHATH CYHIHOCTh HKOJIOTMYECKHX
npobieM, CBA3aHHBIX C 3arps3HEHHEM BO3AyXa.
CnenoBath mpaBuiaM Oe3omacHOM  paboThl B
maboparopud IMpU  HCIOJB30BAaHUU XUMHUYECKOU
nocyasl M 00OpylOBaHHS, a TakXke IpaBUIaM
oOpalleHHs ¢ TOproYMMU BenlecTBaMu. [lnanupoBath
U OCYIIECTBIATH HA IPAKTHUKE XUMHUYECKUE
OKCIICPUMCHTBI, IMPOBOAUTH Ha6JHOI[€HI/I$[, JACJIaTh
BBIBO/IbI II0 pe3yjbTaTaM 3KCIIEpUMEHTa IpH
IPOBEJCHUN 1a00paTOpHBIX OIIBITOB U
NPAaKTUYECKOH padoTHI.
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2.2

Bonopoa. Ilonsarue o
KHCJIOTaX U COJISIX

JlaGopatopupiii  ombIT:  O3HaKOMJICHHE  C
o0Opa3liaMu OKCHJIOB M ONHCAaHHE UX CBOMCTB.
[TpakTnueckass pabora: Ne 3. Ilomyuenue u
coOupaHue KHCI0pOJa, U3yUEHUE €ro CBOMCTB.
Brruucnenusi: MOJEKyIIpHOM Macchl KMCIOPOJa
M O30Ha Ha OCHOBaHMM ATOMHOH MaccChl
XUMHYECKOIO 3JIEMEHTA; KOJIMYEeCTBa, MAaCChl
BEIIECTBA [0  YypPaBHEHUSM  XUMHUYECKUX
peakuuii Bomopox — 23JEMEHT U MPOCTOE
BenlecTBO. HaxokneHue Bopopona B MHpPUPOJIE,
duznueckue M XUMHUYECKHE  CBOICTBA,
MpUMEHEHre, crnocoobl moydeHus. Kuciorer u
comu. Momsipablii 00bEM ra3zoB. Pacuérer mo
XUMUYECKUM YPaBHEHHUSIM. Xumuueckuit
gkcnepumenm: Jlemoucmpayuu: Ilonydenue,
coOupaHue u

pacno3HaBaHWe BOJOpoJa. BzammoneicTBue
Bojiopoa ¢ okcuaom meau (I1).

Jlabopamopuwiti  onvim: B3aumopeiicteue
KHCJIOT C MeTajulaMu. /Ipakmuyeckas paboma:
No 4. Tlomydyenne u coOupaHwe BOAOPOJA,
M3yYEHHE €r0 CBOMCTB.

Buiuucnenus:

00BbEMa, KOJIMUYECTBA BEILIECTBA r'a3a 10 ero
M3BECTHOMY KOJIMUYECTBY BEUIECTBA UM O0BEMY;
00BEMOB Ta30B MO YypaBHEHUIO pEaklUd Ha
OCHOBE 3aKOHa OOBEMHBIX OTHOIIICHUH Ta30B

XapakTepru3oBaTh (OMUCHIBATH) GU3NIECKHE U
XMMUYECKHE CBOMCTBA BOJIOPOJA, CIIOCOOBI €ro
nonyyeHusi, npuMmeHenue. Cooupats npubop ams
IoJIy4yeHus Bojgopoa. Mcronbp3oBaTh XUMUYECKYIO
CUMBOJIUKY JJIsl COCTaBJICHUs (POPMYJI BELIECTB,
MOJIEKYJIIPHBIX YPABHECHUN XMMUYECKUX PEAKIIUI
C y4acTHEM BOAOPO1a. BEIUUCIATE MOJIIPHYIO
MaccCy BEIECTB; KOJIUYECTBO BEUIECTBA, 00BEM
rasa, Maccy BEIECTBa,

[IpoBOAUTH pacy€Thl MO YPABHEHUAM XUMUYECKUX
peaknuii: KOJIM4ecTBa, 00bEMa, MacChl BEIIECTBA
M0 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
pEareHTOB UM IPOAYKTOB PEaKIINH.

CrnenoBarb npaBuiaM 0€30MacHOi paboOThI B
1abopaTopuu NpU UCIOIb30BAHUN XUMUYECKON
MOCYZIbI U 000PY/IOBaHUs, a TAK)Ke IIPaBUIIaM
oOpaleHus ¢ TOPIOYNMHU BEIISCTBAMH B OBITY.
[InanupoBarh M OCYIIECTBIATH HA IPAKTUKE
XUMHUYECKHE AKCIIEPUMEHTHI, IIPOBOJIUTH
HAOMIO/IEHNs], JIeJaTh BBIBOJBI IO pe3yJbTaTaM
SKCIIEpUMEHTAa. YYacTBOBaTb B  COBMECTHOM
paborte B rpymme

2.3

Bopa. PactBopsl.
[Tousitue 06
OCHOBAHUAX

dusuueckue cBolicTBa BoALl. Bona kak
pacTBOpUTEIIb. XUMHUUYECKHUE CBOWCTBA BOBI.
OcHoBaHus.
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PackpbIBaTh CMBICH N3ydaeMbIX IOHATHH U
IIPUMEHSATD OTU MTOHATUSA IIPU OIUCAHUU CBOMCTB
BEILECTB U UX IIPEBpAlIEHNN. XapaKTepU30BaTh
¢busnyeckue u




PactBopbl. Poibs pacTBOpOB B pHUpO/IE U B
’KM3HU yesioBeka. KpyroBopor BoJibl
B IIpUpoO/JIe. 3arpsA3HEHNE IPUPOJHBIX BOJI.
OxpaHa 1 OYHCTKA IPUPOJIHBIX BOI.
HacebliieHHbIe 1 HEHACBILIEHHBIE PACTBOPBI.
PactBopuMocTh BeliecTB B Boge. MaccoBast
JI0J1s1 BEIIECTBA B pacTBOPE.
XuMHYEeCKHH IKCIIepUMeHT: JleMoHCTpaluu:
PacTBOpeHuE BELECTB C pa3InYHON
[PacTBOPUMOCTBIO.
B3aumopeiicTBre Bobl C MeTaIaMu (HaTpUEM U
kanbirem). VccrenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C IIOMOLIBIO HHIUKATOPOB.
JlaGopaTopHble onbITh MccnenoBanue
0COOEHHOCTEN PACTBOPEHUS BEIIECTB C PAa3INYHON
[pacTBOPUMOCTBIO.
[IpurorosieHune pacTBOPOB C ONPEIEIEHHOU
MaccoBOM J10J1el pacCTBOPEHHOIO BEILIECTBA.
[Ipaktuueckas padbota
Ne 5. IIpuroroBiieHHE PaCTBOPOB C ONpPEAEIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBA.

XMMHUYECKHE CBOMCTBA BO/IBI, €€ POJIb KaK
pacTBOPHUTENS B IPHUPOTHBIX MTpOIeccax.
CocTaBnsTh ypaBHEHHSI XUMUYECKUX PEaKkIni ¢
y4acTHEM BOJIbI.

OOBACHATH CYIIHOCTH HKOJIOTHIECKUX MTPOOIIEeM,
CBSI3aHHBIX C 3arpsi3HEHUEM MPUPOJHBIX BOJI,
CIIO0COOBI OYHMCTKHU BOABI OT IPUMECEH, MEPHI 110
OXpaHe BOJI OT 3arps3HEHUsI.

[TnanupoBaTh M OCYIIECTBIATh HA MPAKTUKE
XHUMUYECKHE SKCIIEPUMEHTBI, TPOBOAUTH
HaOJII0ICHU S, ZIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIEPUMEHTA TIPU MPOBEACHUH JIAOOPATOPHBIX
OIIBITOB ¥ MPAKTHYECKON pabOoTEHI.

CrnenoBath mpaBwiaM 0e30macHO padOTH B
1a00paTOpPHUU MPU HCIOJIB30BAHUN XUMHYECKOM
MOCY/IbI U 000PYIOBaHUSI.

[TpoBOIUTH BEIYMCICHUS C TPUMEHEHUEM TTOHSATHS
«MaccoBast JOJI BEIIECTBA B PAaCTBOPE».
BricTpanBaTh pa3BEPHYTHIE MUCEMEHHBIE H
YCTHBIE OTBETHI C OMOPOI Ha MHPOPMAITHIO 13
y4eOHUKa U CTIPaBOYHBIX MaTepUaioB, IPAMOTHO

Buviyucnenus:
C UCIIOJIb30BAHMEM MMOHATHS «MaccoBasi IO
BEIIECTBA B PaCTBOPE»

HCIOJIb30BaTh U3YYEHHBIN MTOHATUIHBIN anmapar
Kypca XUMHUHU
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2.4

OCHOBHEIE KJIaCCEI
HEOPraHUYECKUX
COEIMHEHN

11

Knaccudukanys HeOpraHWMYeCKHX COCTUHCHHM.

OKcUOEL Knaccuduxanus OKCH/IOB.
coJsieo0pazyromue (ocHOBHBIC,  KHCIIOTHEIE,
amdoTepHsbIe) u Hecos1e00pasyroIue.
Homenknarypa  okcumoB.  dusuueckue u
XHMHYECKHE CBOMCTBAa oOKcuaoB. [lomydenue
OKCHJIOB. OcHoBaHus. Kiaccuduxanus
OCHOBAHMIA: menouyn M HEpPacTBOPUMBIC
OCHOBAHHSL. Homenknarypa OCHOBAaHHIA.
duzngeckue u XUMHUYECKUEC CBOMCTBA

ocHoBaHuil. [lonyueHue ocHOBaHMIA.

Kucnotsr. Knaccudukanus KHCJIOT.
Homenknarypa  kucior.  ®dusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pl akTMBHOCTH
MeraiuioB H.H. bekerosa. [lonyyenue kuciuor.
Comu. Homenknarypa coneit. dusudeckue u
XUMHUYeCKue cBoiictBa cosedl. [lomyuenue
coneil. I'eHernyeckas cBA3b MEXKIY KilaccaMu
HEOPraHWYECKUX COCAUHEHUN. Xumuueckui
axcnepumenm:  Jlemoncmpayuu:  OOpa3isl
HEOPraHUYECKHUX BEUIECTB PA3JIMUHbIX KJIACCOB.
OnpITsl, UJUTFOCTPUPYIOLIUE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX BEILIECTB.
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KnaccugpunupoBare u3ydaemble BellecTBa 10
cocrapy u cBoiictBam. CocTaBiaTh (HopMyIibl
OKCHJIOB, KHCJIOT, OCHOBaHMI, COJIEH U Ha3bIBAThH
HX 10  MEXIYHapOJHOM  HOMEHKJAType.
[IporHo3upoBars CBOMCTBAa BELIECTB HAa OCHOBE
O0IIMX  XMMHMYECKHMX  CBOICTB  H3YyYEHHbIX
KJIACCOB/TPYNI  BEUIECTB, K KOTOPBIM  OHH
OTHOCSTCH. CocraBisTh MOJIEKYJIIPHBIE
YpaBHEHUSA peaKkuui, UJUTIOCTPUPYIOLIUX
XMMHUYECKHE CBOMCTBa M CIOCOOBI IOJIyYEHMS
BEILIECTB M3YYEHHBIX KIJIACCOB/TPYII, a TaKXKe
NOATBEPKAAIOIIUX T'€HETHUYECKYI0 B3aUMOCBS3b
Mexny HHMMH. [IpomM3BOOUTH BBIYMCIEHUS IIO

YPaBHEHUSM XUMHYECKUX peaKkuui.
[InaHupoBarh M OCYLIECTBIIATH HA IPAKTHUKE
XUMHYECKHE SKCIIEPUMEHTBHI, MIPOBOJIUTH

HaOJIIOJICHUS, JIeNaTh BBIBOABI IO pe3yJbTaTam
HKCHEPUMEHTa TpPU TPOBEACHUU J1a0OPATOPHBIX
OIBITOB U MPAKTUYECKHUX paloT.

CnenoBath mpaBuiaM Oe3omacHoW  paOOTHI
nabopatopuu

OpU  MCIOJIB30BAaHUM XUMHYECKOM MOCYIbl U
00opya0oBaHUSI.

B




Jlabopamopnuvle onvimsi OTnipeiesieHne
PacTBOPOB KUCJIOT U IIEJIOUEH € TOMOILBIO
WHIUKATOpOB. M3ydueHue B3anMoaencTBUS
KHUCJIOT C METAJUIAMU, PEAKIMI HEUTpATM3al1u.
B3anmoneiicTBre pacTBOpa CEpHOM KUCIOTHI C
okcugoM meau (I1). TTonyueHre HepacTBOPHMBIX
OCHOBaHMi. BeITeCHEHNE OHOrO MeTallIa
JIpYrUM U3 pacTtBopa couu. [Ipakmuyeckas
paboma Ne 6. Pemenne 3KcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «BaxHenme Kiaccol
HEOPTraHUYECKUX COCAUHEHUWN». Boiuucnenus:
110 YPaBHEHUSIM XUMHYECKON pEeaKIINU:
KOJIMYECTBA BEIIEeCTBa, 00bEMa, Macchl MO
M3BECTHOMY KOJIMYECTBY BEILIECTBA

BreicTpanBaTh  pa3BEpHYThIE TNHUCHMEHHBIE |
YCTHBIE OTBETHI C OMOPOW HAa WHQPOPMAINIO U3
y4eOHHKA W CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
MCIIOJIb30BaTh WM3YYCHHBIM MOHSATUHHBIN armapar
Kypca XUMUU

Hroro no pazneny:
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Paznen 3. Ilepuonuueckuii 3akon u [lepuonnyeckas cucrema xumudeckux daeMeHToB /1. U. MenaeneeBa. CTpoeHue aToMoB. XUMHUYeCKasi CBA3b.
3.1 Ileproanuecknii 7 IloHsTHE O rpynIax CXOJHBIX 3JIEMEHTOB PackpbIBaTh CMBICI IEPHOANYECKOTO 3aKOHA.
3aKOH U (LesI0YHbIe U HIETIOYHO3EMEbHBIE OmnwuceiBath cTpoenue Tadbauipl «Ileproanueckas
Ilepnognueckas METaJUIbI, TAJIOTSHbI, HHEPTHBIC Ta3bl). DIEMEHTHI, CUCTeMa XUMHUYECKHUX 31emenToB J[. 1.
CUCTEMA KOTOpbIe 00pa3yoT aM(pOTEPHBIE OKCUBI U MenpeneeBa». MoaenupoBars CTpPOEHUE aTOMA,
XUMHYECKUX ruApokcubl. [lepuonuueckuil 3aKoH. JHEPreTUYECKUX YPOBHEH U NTOAYPOBHEH IIpU
HIIEMEHTOB [lepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB| TTOMOIIN PUCYHKOB, 3JIEKTPOHHBIX KOHPUTypauit

J. . MeHnneneena.

Crpoenue aroma

[ .. MenneneeBa. KopoTkoneproanas u
JuinHHOTNIepuoaHast popmel [lepuoanueckoit
CHUCTEMbI XUMHYECKHUX 351eMeHTOB JI. .
Menpneneesa. [lepuoast u rpymnmnsl. Pu3ndeckuit
CMBICII ITOPSIIKOBOTO HOMEPa, HOMEPOB IEPHO/1a
[lepBble NOMBITKH KiIacCU(PUKALIMU U TPYIIIBI
JJIEMEHTA.

Ctpoenue aromoB. M30TorbI. DIEKTPOHBI.

1 DJIEKTPOHHO-Tpaduueckux ¢hopmyi. [loscHATh
(bu3nuecKuil CMBICT MTOPSIIKOBOTO HOMEPA,
HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.
XapakTepu30BaTh XUMUUECKHE DJIEMEHTBI IIEPBBIX
TPEX NEPUOAOB, KM, KaTbIIUA U UX COCTUHECHUS
o nonoxkenuto B [lepuognueckoii cucreme. 1. U.
Meneneena.
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3aKOHOMEPHOCTH HM3MEHEHMS paguyca aToOMOB
XUMUYECKUX JJIEMEHTOB, METAINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpylmnaMm u
nepuogam. 3HaueHue llepuoguueckoro 3akoHa
nu Ileppopuyeckoid  CUCTEMBI  XHMHYECKHX
AJIEMEHTOB JUIsI PA3BUTHUSI HAYKH U IMPAKTHKH.
XUMHUYECKU SKCIIEPUMEHT: JleMoHCcTpanuu:
B3aumopneiictBue  rUApPOKCHMAA  IIMHKA  C
pacTBOpaMu KHUCJIOT U ILETOYEH.

OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB XMMHUYECKHUX OJJIEMEHTOB (M3MEHEHHUE
paanycoB  aTOMOB, AJIEKTPOOTPHUIIATEIILHOCTH,
BAJICHTHOCTH) M HMX COCIUHEHUU B Tpeaenax
MaJIbIX MIEPUOJIOB U TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUS UX aTOMOB; ¥Y4acTBOBATh B COBMECTHOM
paboTe B mape Wiu rpyIIe.

3.2 XUMHUYECKas CBA3b. 10 Xumunueckasi cBa3b. KoBanenTHast (mosisspHast u | Mcnonb3oBaTh XMMHMUYECKYH0 CHUMBOJIMKY ISt
OxucauTenbHo- HETIOJISIPHAsI) CBSI3b. OJIEKTPOOTPULIATENIHHOCTH | COCTABJICHUS (OPMYJ BEIIECTB, 3JEKTPOHHOTO
BOCCTaHOBUTEJIbHbBIE XUMHUYECKUX  3JeMeHTOB. [oHHasg  cBs3b. | OamaHca  peakuuil.  OmpenensiTb  CTENEHb
peaxkuu Crenenp OKHCJICHUS. OKHCAUTENBHO- | OKUCIIEHUSI aTOMOB XMMUYECKUX DJIEMEHTOB IIO

BOCCTAHOBUTEJIBHBIE  PEAKLUU. [Tpoueccel | opmynaM © COCTaBISATH (POPMYIBI OWHAPHBIX
OKHUCJIEHUS U BOCCTaHOBJICHHA. OKHMCIUTENM M | COEAMHEHHH 110 CTENEHM OKUCJICHUS aTOMOB
BOCCTAHOBHUTENU. XHUMHUYECKUN SKCIIEPUMEHT: | XUMUYECKUX 3JIEMEHTOB. Onpenensats
u3ydyeHue o00pa3loB BEUIECTB METAJJIOB M | OKUCIUTENb M BOCCTAHOBUTENb. PaccTaBisaTh
HEMETAJUIOB,  B3aMMOJCWCTBHE  TUAPOKCUAA | KOIPPUIMEHTHI B cxemax MPOCTHIX
IMHKA C pacTBOpaMU KHCIOT U LIeJloYel, = OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peaxiuii
IIPOBEICHHE OIIBITOB, WITIOCTPUPYIOIUX | METOZOM 3JIEKTPOHHOTO OajaHca.
IIPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX | Habmonarh XuMMHYecKHEe ONbIThI 1O  IUIAHY,
peaknuil  (ropeHue, peakuuu Ppas3oKEHUs, | aHAIU3UPOBATh U JIEJIaTh BbIBOBI.
coenuHeHus). Xumuueckuui Ikcnepumenm: | Ucionp3zoBare WKT s co3maHust  MOJIETCH,
Lemoncmpayuu: MOATOTOBKY Mpe3eHTalUi, JOKJIa10B 0 TEME.
OnbITHI, WUTFOCTPUPYIOLIUE IPUMEPDI BoicTpauBaTh pa3BEpPHYTbIE NUCBMEHHBIE U
OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIIUN YCTHBIE OTBETHI C OMOPON Ha MH(POPMALUIO U3
(ropeHue, peakiy pa3ioKeHHsI, COETUHEHUS) y4yeOHHMKa U APYTUX MCTOYHUKOB, B TOM 4YHCIIE
HNurepuera

Hroro no pazaeny 17

OBILEE YMCJIO YACOB I10 67

[NPOI'PAMME
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9 KJIACC

Haunmenosaunue
Ne KonnuectBo OCHOBHEIE BUBI IEITEILHOCTH
pasnieIoB U TEM Coneprxanue o0ydeHus
/i 4acoB 00 yJaronmxcs
y4eOHOro nmpeameTa
Pa3jen 1. BemecTBo M XMMH4YeCKHE PeaKIHU
1.1 [ToBTOpEHUE 1 6 [leproanyeckuii 3akoH. [lepuogmaeckas XapaKTepu30BaTh XUMUUYECKHE dJIEMEHTHI

yrayOneHue 3HaHui
OCHOBHBIX Pa3/eIOB
Kypca 8 kiacca

CUCTEMA XUMHNUYCCKUX 3JICMCHTOB

JI.H. Menpeneesa. CTtpoeHue  aTOMOB.
3aKOHOMEPHOCTH B  M3MEHEHHUM CBOMCTB
XUMHYECKHX  DJIEMEHTOB  IEPBBIX  TPEX

MEPUOAOB, KNS, KIS U UX COCAUHECHUHN B
COOTBETCTBHM C TIIOJIO)KEHUEM 3JIEMEHTOB B
[lepyoguueckoil cucCTeME W CTPOEHUEM HX
aTOMOB.

CtpoeHue BelecTBa: BUABl XUMHUYECKON CBSI3HU.
Tunst KPUCTALINYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THINA
KPUCTAIUINYECKON PELIETKH 51 BUA
xumuueckon  cBszu.  Knaccudukauuss u
HOMEHKJIaTypa  HEOPraHWYECKUX  BELIECTB.
XUMHUUYECKHUE CBOMCTBA BEIMIECTB, OTHOCAIIUXCS
K pPa3lIM4YHbIM  KJaccaM  HEOPraHUYeCKHX
COCIMHEHU, reHEeTHYECKas CBSI3b
HEOPraHMYECKHX BEIECTB.

Xumuueckuit 3xkcnepumenm: [lemoncmpayuu:
O03HAKOMJIEHHE C MOJIECJISIMU KPHUCTALTUYECKUX
pEelIETOK  HEOPraHUYEeCKUX  BEIIECTB  —
METa/UTOB U HeMeTayuioB (rpadura W aamasa),
CJIOKHBIX BEIIECTB (XJI0pH/Ia HATpus)
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NEPBBIX TPEX NEPUOJOB, KATUSA U KAJIBLUA 10 UX
nonoxenuto B [lepuonnueckon cucreme JI. 1.
MenneneeBa. KimaccupuuupoBats 1 Ha3bIBaTh
HEOpPraHMYECKUE BEUIECTBA U3YYECHHBIX KJIACCOB.

OnuceiBaTh 00LIME XUMHYECKHUE CBOWCTBA
BELIECTB pa3JIMYHBbIX KIJIACCOB, IOATBEPKIATh
CBOMCTBA IpuMepamMu MOJIEKYJIIPHBIX

YPaBHEHUI XUMUYECKUX PEAKIUU.

Onpenenate BUA XUMHUYECKOW CBSI3U M THI
KPUCTAJUINYECKON PEIIETKY BEIIECTBA.
IIporHosupoBats  CBOWCTBA  BELIECTB B
3aBUCUMOCTH OT UX CTPOCHHS.

BeicTpauBaTh pa3BEpPHYTHIE IHCbMEHHBIE U
YCTHBIE OTBETHI C OIOPOM

Ha HMH(oOpMalMio M3 y4eOHMKa M CIPAaBOYHBIX
MaTepHalIoB, IrPaMOTHO UCIIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN anmapaT Kypca XUMHAH
PackpbIBaTh CMBICH M3y4aeMbIX IIOHATUH U
NPUMEHATh OTU TOHATHA IIPU  ONUCAHUU
CBOMCTB BEHIECTB M HX IMPEBpAIICHUMN.
KnaccugunupoBate XMMUYECKHE peaKLUU MO
pa3IMuYHBIM  [pU3HaKaM. Y CTaHaBIMUBATh
3aBUCHMOCTh CKOPOCTH XMMHYECKOW pPEaKIUU
OT Pa3JIMYHBIX (PAKTOPOB




1.2

OCHOBHEIE
3aKOHOMEPHOCTH
XHUMHYECKHUX
peakiuin

Knaccudukanms XUMHUYECKUX PeEakiuid 10
pa3IUYHBIM TMpHU3HaKaM ([0 YUCIIy M COCTaBy
YY4acTBYIOIIMX B  pEakUMH BEUIECTB, IO
TerioBoMy dhdexry,

o U3MEHEHUIO CTeneHein OKHUCJICHUS
XUMHYECKHUX DJIEMEHTOB, 1O OOPaTUMOCTH, TIO
Y4acTHUIO KaTaau3aTopa). DK30- u
SHJOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE
ypaBHeHMs. [loHSATHE O CKOPOCTH XMMHYECKOU
peakuu. [TorsiTre 06 0OpaTUMBIX

U HEOOpaTUMBIX  XMMHUYECKHX  PEaAKIUsX.
[loHsiTHE O TOMOIEHHBIX U TIE€TEPOre€HHBIX
peakuusx. I[lonarue o karanmmsze. Ilondartue o
XUMHUYECKOM PaBHOBECHHU. DakTOopsl,
BITUSIIOIINE HA CKOPOCTh XUMHUECKOU PEaKIIUU U
MOJIOXKEHUE XUMHUYECKOTO paBHOBECHSI.
OKHUCIUTENHEHO-BOCCTAaHOBUTEIILHBICPEAKIIHH,
3JE€KTPOHHBII OamaHc OKHUCJIMTENIbHO-
BOCCTAaHOBHUTENbHOM peakuuu. CocTaBlieHUe
YPaBHEHHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuuit c HCIIOJIb30BaHUEM MeToaa
ANEeKTpOHHOTO OamaHca. OMBITH, WILTIOCTP
UpYIOIIHe TIPUMEPHI OKHCITUTEIIbHO-
BOCCTaHOBUTEIbHBIX peaxkuuii (ropenue,
peakiuu Ppa3IokKEeHNUs, COCJTMHEHUS ).
Boruucnenus:

KOJIMYEeCTBA BEIIeCTBa, OOBEMAa W  MacChl
peareHToOB WJIM NPOAYKTOB MO YpPaBHEHUSIM
XUMHUYECKUX PEeaAKINI

[Iporuo3upoBaTh BO3MOXKHOCTU IPOTEKAHUS
XMMHMYECKHX IIPEBPALCHUN B PA3INYHBIX
YCIIOBHSIX.

Onpenensats OKUCINUTEb U BOCCTAHOBUTEIND B
OBP. CocTaBiisiTh 3JIEKTPOHHBIN OallaHC PEeaKIUH.
[Ipon3BOaUTH BBIYMCIIEHUS 110 XUMUYECKUM
YPaBHEHMSIM.

VYuacTBOBaTh B COBMECTHOM paboTe B nape nin
rpymnie.

BeicTpauBaTh pa3BEpPHYThIE IUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOIi Ha HHPOPMAITHIO U3
y4eOHHMKa U CIIPaBOYHBIX MaTEpUaIOB, IPaMOTHO
MCIIOJIB30BaTh U3YYCHHBIA MOHATUMHBIN arrapar
Kypca XUMHH
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Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON peakiiuu OT BO3JAEHCTBUS
Pa3ITUYHBIX (HaKTOPOB.

1.3

DIIEKTPOIUTUYECKAS
JTUCCOIUAITHSL.
XUMHYECKUE PEAKIINU
B PacTBOpax

Teopus AIEKTPOIUTUIECKON
JUCCOLMALIH. DNEKTPOJIUTEI U
HEIJIEKTPOIuTel.  KaTuoHBl,  aHUOHBIL.

MexaHu3M TUCCOLMAIUU BEIIECTB

C pas3iM4YHbIMA BUIAAMU XUMHUYECKOM CBSI3H.
Crenenp pgucconuanuu. CuibHble U Cla0bie
DJIEKTPOJIUTHL.

Peakuuu noHHoro oOMeHa. Y coBUSIIPOTEKAHUS
peakuuii  MOHHOTO  OOMEHa, TIOJNHBIE W
COKpalIéHHbIE HOHHBIE YpPaBHEHHUS PEaKIIHiA.
CBoiicTBa KHUCJIOT, OCHOBAaHHUI M COJIEHl B CBETE
MpeaCTaBICHUN 00 AIEKTPOJIUTUYECKOM
mucconnanu. KadecTBeHHBIE peakuuu  Ha
uonel. [loHatne o  rTHAponIM3Ee  couieil.
Xumuueckuil Ikcnepumenm: /lemoncmpayuu:
HccnenoBanue 351eKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, TIpollecca JUCCOIHAINU  KHCJIOT,
menoueit U coneil (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEPHAIIOB).

OnbITHI, WLTIOCTPUPYIOIIINE MIPU3HAKU
NPOTEKaHUs] ~ peakluil  HMOHHOro  OoOMeHa
(oOpazoBanme  ocaaka, BBIACICHHE — Tras3a,
o0Opa3oBaHueE BOJIbI).

PacrnozHaBaHWe HEOPraHWYECKUX BEIIECTB C
IIOMOIIIBKO KAYECTBCHHBIX peaKHHﬁ Ha NOHHI.
Jlabopamopuwiti onvim:. VI3ydeHue NMpU3HAKOB
MMPOTECKAHUA PCAKIIUN B paCTBOpax

KHCJIOT, IIEJIoYer U Ccojiel, MOJHBIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUS
XUMHUYECKHX PpeaKklWii HOHHOrOo OOMEHa,
KpaTKue MOHHbIE YPaBHEHUS MPOCTHIX PEaKIIHii
TUAPONN3a coyield. XapaKkTepu3oBaTh OOIIHe
XUMHYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX

KJIaCCOB Ha OCHOBE TEOPUU
IIEKTPOJIUTUYECKON JUCCOLMALNHY;
HOATBEPKAATH CBOMCTBA IIPUMEPAMHU
MOJIEKYJSIDHBIX UM HOHHBIX  ypaBHEHHMU
XUMHUYECKUX peaKLui. Pewars

HKCHEPUMEHTAIbHBIC 337]a4l  T10 TEME.
[lnaHnupoBaTh U OCYIIECTBIISATH HA HPAKTHUKE
XUMHYECKHE

9KCIIEPUMEHTHI, IPOBOJUTH HAOIIOICHUS, 1€IaTh
BBIBOJBI 110 pE3yJbTaTaM 3KCIEPUMEHTA IIpU
MPOBEJACHUM  JIaDOpPaTOPHBIX  OIBITOB U
NPaKTUYECKUX paloT.

CnenoBath mpaBwiam Oe30macHOW pabOTHl B
nabopaTtopuu npu WCTIONBH30BaHUU
XMUMUYECKOH Mocyabl U 000pyA0BaHUS.
[IpoBOaUTH  BBIYMCICHUS 1O  XMUMHUYECKHM
YpaBHEHUSIM.

VYyacTBOBaTH B COBMECTHOW paboTe B mape HIIH
TpyIIe.

BricTpanBaTh pa3BEpHYThIE MUCBMEHHbBIE H
YCTHBIE OTBETHI C OIOPOM

Ha wuHpopManuoO U3 Yy4yeOHMKA U  JPYrux
UCTOYHUKOB  HMH(pOpMAIMK, B TOM  YHUCIE
HNurtepuera
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Hroro no pazaeny
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Pasznea 2. Hemerasibl 1 UX COeIUHEHUA

2.1

Oo0mas
XapaKTEepUCTHUKA
XMMHYECKHUX
anementoB  VIIA-
rpymsl. I'amorenst

4

OOGmas XapaKTepUCTHKA raJIor €HOB.
Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE
crenieHu okuciieHus. CtpoeHue u (usmueckue
CBOICTBA HPOCTBIX BELIECTB — TaJOrEHOB.
XUMHUYECKME CBOWCTBA Ha NpUMEpPE XJopa
(B3auMoOzEHCTBUE C METalIaMH, HEMETAIUIaMH,
nienoyamu). Xijaopoogopo. CossiHasi KUCIIOTA,

XUMUYECKHE CBOIICTBA, MOJIy4YEHHE,
MIPUMEHEHUE. JencTtBue xJopa 51
XJIOPOBOJOPOAA HAa  OPraHU3M  4eJIOBEKa.

Baxneimme xyopuabl M UX HAXO0XKJICHUE B

IpUPOJIE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnpIThI, OTpaxkaromue ¢uznueckue "
XUMUYECKHE  CBOMCTBA TajOr€éHOB M  HX
COCTMHEHUM (BO3MOKHO HCIIOJIb30BAHNUE
BHICOMATEPHAIIOB).

O3HakomyieHHE ¢ 00pa3laMu  XJIOPHOB
(raJIOreHH10B).

Jlabopamopnuwiii onvim:

Nzyuenune CBOMCTB COJISTHOM KHUCJIOTHI.

[IpoBeneHNE KAYECTBEHHBIX PEAKIIMI HA XJIOPUI-
HOHBI.

Ilpakmuueckas paboma

Ne 2: TlomydeHue CONSTHOM KHCIOTHI, N3YYEHHUE
e€ CBOICTB.

Buiuucnenus:

[0 YpPaBHEHUSIM XUMHUUYECKUX pEaKIUh, €Clu
OJIMH M3 PEareHTOB JaH B N30BITKE

OOBACHATH 001IHE 3aKOHOMEPHOCTH

B M3MEHCHMM CBOWCTB HEMETAUIOB M HX
COEMHEHUN B IpeesiaX MallbIX IEpUONOB U
rnaBHbIX noArpyni Ilepuogumueckoid cuCTEMBI
XUMHUYECKUX D3JIEMEHTOB C Y4YETOM CTPOECHMUS
UX aTOMOB.

XapakTepu3oBaTh (PU3MUYECKHE M XHUMHUYECKHUE
CBOWCTBAa TPOCTHIX BEIIECTB TaioreHoB (Ha
IprMepe  XJopa) ©  CIOXKHBIX  BEIIECTB
(x;10poBOIOPOAA, XJIOPUIA HATPHS), CHOCOOBI MX
HOJTyYEHUs], IPUMEHEHHUE U 3HAYECHUE

B IPUPOJE U XKU3HU uesoBeka. OmnpenensiTh
XJIOpUJ-UOHBI B pacTBope. IlmanupoBare u
OCYILECTBIISATH

Ha TPAaKTUKE XUMHUYECKHE DKCIEPUMEHTHI,
MPOBOJUTH HAOIIOJEHMS], JeJaTh BBIBOJBI IO
pe3yJIbTaTaM JKCIIEPUMEHTa IpU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX PabOoT.
CnenoBarb mpaBwiaM Oe3onacHod paboOThl B
1a00paTopuu MpU UCHOJIB30BAaHUM XUMHUYECKON
TOCY/IbI ¥ 000PYIOBaHHUS.

BeicTpauBaTh pa3BEpHYTbIE NHUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOI

Ha uHpOpManuI0 U3 y4eOHUKAa U CIPaBOYHBIX
MaTepuaos, IrPaMOTHO UCIOJIb30BaTh
M3y4YEHHBIN NTOHATUNHBIN anmnapar Kypca XUMHH
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2.2

OO6mas
XapaKTEPUCTHKA
XUMHYECKHUX
anemeHToB  VIA-
rpynnsl. Cepa u eé
COCTMHCHHUS

OO6mas xapakTepucTuka 3ieMeHToB VIA-
rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHHUS.

CtpoeHne M (QU3NYECKUE CBOWCTBA MPOCTHIX
BEUIECTB — KHUCIOpOAA U Cepbl. AJUIOTPOITHBIE
MO (HUKAIIH KHCIIOPOJIa U Cepbl. XUMHUYECKHE
cBoiictBa cepsl. CepoBOOOpOA, CTPOEHUE,
bu3nYecKre 1 XUMUIECKIE CBOICTBA.

Okcuabl  ceppl  Kak IPEeACTABUTENH
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucnota, GpU3NYECKue 1 XUMUIECKUE
cBoiicTBa (00IIME KaK MPeICTaBUTES Kilacca
KUCJIOT ¥ crieruduyeckue). XuMHUUECKHEe
peaKiuu, JeKalue B OCHOBE MPOMBIILIIEHHOTO
croco0a Moy4yeHUs! CepHON KHCIOThI
[Tpumenenue. Conu cepHON KUCIIOTHI,
Haxoxienue cepbl U €€ cCoeTMHEHUI

OOBsicHAT, 0OIMEe 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3nemeHTOB VIA-
TPyNIbl UM WX COCIMHEHUH C Y4ETOM
CTPOEHMSI UX aTOMOB.

XapakTepu3oBaTh (PU3NYECKHE U XUMHUYECKUE
CBOMCTBAa MPOCTOrO BEIIECTBA Cepbl MU €&
COEIMHEHUI (CepoBOAOPONA, OKCUAOB CEPHI,
CEepHOIM KHUCIOTHI, Cyib(}aToB), CIOCOOBI HX
MOJy4YEeHHUs], NPUMEHEHHWE ¢ 3HAuCHUE B
IOpUpoOe M SKU3HU uenoBeka. OmpenensiTh
HaJIM4ne Cynb(aT-nOHOB B PaCTBOPE.

OOBACHATH  CYHIHOCTh  3KOJOIMYECKHX
npo0sieM, CBA3aHHBIX C  IEepepadOoTKOI
COEJIMHEHUH CEPBI.

[InanupoBaTh M OCYIIECTBIIATH HA IPaKTHKE
XMUMHUYECKHE 9KCHEPUMEHTHI, IPOBOAUTH
HaOJFO/ICHUS, JeNaTh BBIBOABI 10 pe3yJibTaTaM

B IIpHU .

pHpoJe IKCHEPUMEHTA.
Xumuueckui IKCnepumenm: CnenoBarb mnpaBuiaM 0e30mMacHON pabOThHl B
Hemoncmpayuu: 1a00paToOpuu MpH UCTIOIb30BAHUN XUMHUYECKOM

OsznakomieHue ¢ oOpasuamMu ceppl M €€
coequHEHUsIMH  (BO3MOXKHO ~ HCIIOJIb30BaHHE
BHIcOMaTepuanioB).  HaOmronenwe — mporecca
o0yriMBaHus caxapa mnoj JIeCTBUEM
KOHIEHTPUPOBAaHHOU CEpHOM KHCJIOTBI.
Jlabopamopnvie onvimbi:

W3y4yeHre XWMHUYECKHUX CBOWCTB pa30aBiIeHHON
cepHoi KucnoTel. lIpoBeneHne kadecTBEHHOU
peaknuMu Ha cyabpaT-uOH U HAONIOJCHHE
IIPU3HAaKa eé MIPOTEKAHUS Oobmas
XapaKTEPUCTUKA JJIEMEHTOB VA-rpynmsl.
OcCoOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepPHBIE
CTETIEHU OKHUCIICHUS.

nocynsl U oOopynoBanus. [IpousBoauth
BBIYUCJICHUS] 10 XUMHYECKUM ypaBHEHHUSM.
Hcnonb3oBaTh Tpu  BBIMOJHEHUH Y4EOHBIX
3alaHuii  TEeKCThl  Y4eOHUKa, CIPaBOYHBIE
MaTepUaIIbI (ITepunoguueckyro CUCTEMY
xuMmudeckux snemeHnToB J[. M. Menaeneena,
TaOIHITy PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUHN H
coleil B BOJE, AJIEKTPOXUMHUUYECKHH Pl
HaNpsHKCHUH MeTawioB). lcmonb3oBaTh MpH
BBITIOJTHEHUH Y4eOHBIX 3aJlaHUi M B IpoIecce
WCCIICIOBATENILCKOW  JIESITETbHOCTH ~ Hay4HO-

MOMYJISIPH YO
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A30T, pacnpocTpaHeHWe B  MOPUPOJE,
duznueckue ¥ XMMHUYECKHUE CBOWCTBA.
Kpyrosopot a3ora B nipupoe.

AMMuak, ero (Qu3MYEeCKHe U XHUMHUYECKUE
CBOMCTBa, TmoNydyeHHe u npuMeHeHue. Comu
aMMOHHSI, WX (UINYECKHE U XUMHUYECKHE
CBOIicTBa, npuMeHeHue. KauecTBeHHas peakius
Ha MOHBI AMMOHHUS.

JUTEpaTypy XUMHYECKOTO CoZiepKaHus,
CIpaBOYHbIE MaTepHalibl, pecypchl HTepHeTa
OOBsACHATH 0011IME 3aKOHOMEPHOCTH B M3MEHEHUH
CBOICTB 3JIEMEHTOB

VA-rpynnbl ¥ UX COCOIUHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (DU3NYECKHE M XUMHYECKHE
CBOICTBa MPOCTHIX BelIecTB a3oTa u Qocdopa u
WX COCIWHEHWH (aMMHuaka, COJIeM aMMOHWUS,
A30THOM KHUCIJIOTHI, HUTPATOB, OoKcuaa (ocdopa
(V) wu dochopuoit kucnotsl, ¢ocharos),
crnocoObl UX TOJY4YEHHs, NpPUMEHEHUE U
3HAYEHHUE B MPUPOJIE U KUZHU YETIOBEKA.

O6mmas
XapaKTepUCTUKA
XUMHUYECKHX
JJIEMEHTOB VA-
TPYIIIBL. A3zor,
dochop u 170:¢
COETMHEHHS

A3OTHas KHCIIO0Ta, e€ monydeHue, PU3NIecKue u
XAMUYECKHE CBOICTBA (obmue KaK
MPEACTABUTEIS KJlacca KHCJIOT "
crierupuueckue). Vcnoap3oBaHHEe HHUTPATOB U
Coleli aMMOHHSI B KayecTBE MHHEPAIbHBIX
yaoOpeHuil. XUMHUECKOe 3arpsi3HEHHE
OKPYXKAaIOLlEW Cpelbl COCOUHEHMSIMH a30Ta
(KHUCIIOTHBIE ~JTOXKAM, 3arps3HEHHE BO3/yXa,
no4Bbl ¥ BOmoEMOB). Docdop, amIoTponHbIe
Momudukauu  ¢docpopa,  duznMueckue U
xumuueckue cporctBa. Oxeup dochopa (V) u
dochopnas KHCJIOTA, buznueckue u
XUMHUYECKHE CBOMCTBA, MOJTY4YEHHE.
HcnonezoBanue  ¢ochatoB B KayecTBe
MUHEPATbHBIX YA00pEHUH.

Omnpenenarts WOHBI aMMOHHS u (ocdaT-uOHBI B
pacTBope.

OOBSCHATH  CYIIHOCTh  DKOJOTHYECKHUX
mpoOsieM, CBSI3aHHBIX C  HaXOXKJIECHUEM
COeIMHEHMH azoTa u Gocdopa

B OKpyxaromen cpene. IlmanupoBare wu
OCYLIECTBJISITh HAa MpaKTUKE XHMHUYECKHE
9KCIIEPUMEHTBHI,  NPOBOJIUTH  HAOIIOJAEHMUS,
JIEJIaTh BBIBOJBI 110 PE3yJIbTaTaM dKCIIEpUMEHTA
P TPOBEACHUU JIADOPATOPHBIX OMNBITOB H
MIPaKTUYECKOH padoTHI.

CrnenoBarh TmpaBuUjiaM 0e€30MacHOM pabOTHl B
1abopaTopuu MpHU HCIOJIBb30BAHUNA XUMHYECKON
MOCY/Ibl U 00OPYIOBAHHUS
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2.3

Xumuueckuit
Jlemoncmpayuu:
Oznakomyenue ¢ (U3UIECKUMHU
cBolicTBaMH a30Ta, pochopa

U UX COCIUHEHHUI (BO3MOYHO HCIIOJIb30BAHHUE

IKcnepumernm:

BUJICOMATEPUAJIOB). O3HakoMJICHUE c
oOpasmamu A30THBIX u dochopHbIX
yaoOpeHui.

Ilonydenue, cobupaHue, pacro3HaBaHUE U
M3y4eHUE CBOWCTB aMMHMaka. Bzammopnencrsue
KOHLEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIBIO
(BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATCPHAJIOB).
Vlabopamopnvie ONnbIMbl. IIpoBenenue
KAueCTBEHHbIX pEakUUMil Ha HOH AaMMOHHUA U
¢dochar-uoH, U  H3yYEHUE IPU3HAKOB  HUX
npotekanus. [lpaxmuueckas paboma

Ne 3: [TonyueHune amMmmuaKa, U3y4eHHe €ro CBOUCTB.
Bviuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUN

OOmast xapakrepucTuka »3jeMeHToB [VA-
rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,

[Mpon3BOMUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEeHUsIM. McCronb30BaTh MPH  BBINOJIHEHUH
Y4eOHBIX 3aJJaHUN TEKCTHI y4eOHHMKA, CIIPABOYHBIC
(mepuoauUecKyro CUCTEMY
xumuueckux osnemeHToB . WM. Menpeneena,

MaTrepHraIbl

TaOJIMIly PaCTBOPUMOCTH KHCJIOT, OCHOBAaHUU H
coieci B BOJAE, DJIEKTPOXUMHUYECKUU  psf
HaNpsHKEHUH METaJIOB)

OOmas
XapaKTEPUCTHKA
XUMHYECKHAX
sneMmenTtoB  IVA-
TPYINIIBL. YTIIEPOa U
KpEMHUH, M HUX
COCIUHEHUS

OO6mass  xapaktepuctuka dieMeHToB  IVA-
rpynnbl.  OCOOEHHOCTH ~ CTPOEHHUSI  aTOMOB,
XapaKTCPHBIC CTCIICHHU OKWCJIICHHA.

Yraepon, AJUIOTPOITHBIE Moau(pUKAIIIH,
pacripocTpaHeHHe B TpUpoje, (U3HYECKUE H
XUMHYECKHe CcBOMcTBa. Ancopbuus. KpyroBopor

yriepojia B IpUpoJe.
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Okcuapl  yriepoga, uX  (Qusnyeckue u
XUMHUYECKHNE CBOMCTBA, NJCHCTBHE

Ha  JKHMBBIE  OpPraHHU3Mbl, IIOJIYYEHHE U
MIPUMEHEHUE. DKOJIOTUUECKUE  MPOOJIEMBI,

cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa
r7100a7I6HOTO HOTETUICHHS KJIMMaTa,
MapHUKOBBIN 3 (eKT.

VYronpHas KUCIOTA U €€ coH, uX puzndeckue u
XAMHYECKHE  CBOMCTBA, NOJyYeHHEe |
npuMmeHenne. KadecTBeHHass — peakuust Ha
kapOoHaT-uoHbl. Micnonp3oBanue kapOOHATOB

B 6I)ITy, MCIUIIMHEC, MPOMBIIIIICHHOCTH U
CCJIIbCKOM XO3SICTBE. HCpBOHa‘IaHBHBIC
IIOHATHA

00 OpraHM4ecKuX BEIIECTBAX KaK O COCAMHEHMSIX
yriepona (MeTaH, O3TaH, OJTWIEH, AaLEeTHICH
9TAHOJI, TJIMLEPHH, YKCYCHAs! KHCIIOTA).
IIpuponnsie HUCTOYHUKU YIJIEBOJAOPOAOB
(yrosb, IpUpOAHBIi ra3, HeTh), TPOAYKTBI KX
nepepaboTku (OCH3WH), WX pOJNb B OBITY U
npoMmblieHHOCTU. [loHATHE O OMoornyecku
BaXXHBIX

BEIIECTBAX. JKUpax, Oeykax, yrieBojax — U HX
poiu B OKM3HM 4YelloBeKa. MarepuanbHoe
€IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHX
coequHenuil. Kpemuuii, ero Qusnueckue u
XUMHYECKHE CBOWCTBA, NOJTy4eHUE )7
MIPUMEHEHHE.

OOBsicHATL 00ImMe 3aKOHOMEPHOCTH B
W3MEHEHHU CBOMCTB 3JIEMEHTOB
IVA-rpynns
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (PHU3MUECKHE M XUMHUYCCKUE

U HUX COCAUHEHHH C Y4YETOM

CBOMCTBa TIPOCTBIX BEILICCTB YIjepojaa W
KPEMHHS U MX COCJMHEHHH (OKCHIOB YIiepoja,
YrOMBHOW  KHCIIOTBI, KapOOHAaTOB, OKCHJA

KPEMHHSI, KPEMHHEBOH KHCIIOTBI, CHIIUKATOB),
crnocoObl HMX TOJy4YeHUs, MpPUMEHEHUE W
3HAQYEHHE B TPHUPOAEC U OIKU3HU YEJIOBEKa.

OOBSCHATh MPUYMHHO-CICJCTBEHHYIO  CBSI3b!
CTpOEHHE  BemiecTBa —  CBOWCTBA  —
NpUMEHEHHEe — Ha TMpUMEpPax COCITUHCHHUI

yriepoaa U kpemHus. Onpeznensats kapOoHAT- U
CWJIMKaT-UOHBI B PaCTBOPE.

OOBACHATH CYIIHOCTh YKOJIOTUYECKHX TpoOIIeM,
CBSI3aHHBIX C HAXOXJIEHUEM YIJIEKHCIIOTO Ias3a B
OKpYy Karollen cpene. ITonTBepxkaarsb
0COOEHHOCTH COCTaBa OpPraHWYECKHUX BEIECTB
MpUMepaMH MPOCTBIX COSNUHEHUH (MeTaH, 3TaH,
9TWJIEH, aleTHIIEH, 3TaHOJl, TIHMLEPHUH, YKCYCHas
KHUCIIOTa), B3aUMOCBSI3b HEOPraHN4eCKUX
COCQUHEHMI  yriiepoja W OPraHMYECKUX
BemiecTB. OmnuceiBaTh poib OENKOB, XUPOB U
yIJA€BOJOB B  (PYHKIMOHUPOBAHUU
OpPraHN3MOB, COCTaB IPUPOIHBIX UCTOYHUKOB

JKHUBBIX
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2.4

Coenunenus kpemHus B mpupoae. OOmme
npezacraBienuss 00 okcuge kpemuus (IV) wu
KPEMHHUEBOM KHCIIOTE.

Cunukarel, WX HCIONB30BaHHE B  OBITY,
MEJIUIIMHE, MPOMBIIUICHHOCTH. BaxkHenmmue
CTPOUTENbHBIE MaTepUAIIbl: KEpaMHUKa, CTEKIIO,
1eMeHT, OeToH, kene300eroH. [Ipobiaembr
0€30MacHOr0  MCIHOJb30BAaHUSI  CTPOUTEIBHBIX
MaTrepuaJioB B TIOBCEJHEBHOM  >KH3HMU.
Xumuueckuit s3xcnepumenm: /{emoncmpayuu:
Mopenu KpHUCTAJUIMUECKUX PEETOK anmasa,
rpaduta, ¢Gymiepena. O3HaKOMICHHE  C
MIPOLIECCOM aJICOPOIIUU PACTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM  yIJIEM H  YCTPOHCTBOM
MIPOTHUBOra3a.

O3HakOMJIEHHE C NPOAYKUMEW  CHIIMKATHOM
[IPOMBIIIIEHHOCTH (Bugeomatepuansr:
CUJIMKATHAsI TPOMBIIIUIEHHOCTH ).

Mopenu MONEeKyJl OpPraHuYeCKUX BEIIECTB.
Jlabopamopnuwiii onvim:

[Tomyyenue, coOupaHue, pacrno3HaBaHUE U
M3y4eHUE  CBOMCTB  YIJEKHUCIOro  rasa.
[IpoBeneHrE  KAUECTBEHHBIX  pEakUWil  Ha
KapOoOHAaT M CHUJIMKAT-UOHBI U  HU3YyYeHHUE
MIPU3HAKOB MX MPOTEKAHUS

Ilpaxmuyeckue pabomot.

Ne 4. TlonmyyeHuwe yrieKucIOro rasa,
M3yYEHHE €TO CBOMCTB.

No 5. Pemenne sKkcriepuMEHTANIBHBIX 337a4 T10
TeMe «Baxneilmne  HeMeTasibl U HX
COCTTUHEHUSI

Buviuucnenus: mo  ypaBHEHUSIM  XMMHYECKHUX
peakiuin

YIIEBOJOPOJOB, HUX  polb B OBITY
IIPOMBIIIIEHHOCTH.

[IpoBoaWTHE  BBIYMCICHHS 10 ypPaBHEHHAM
XUMUYECKUX  peakumii. IlmanupoBate u
OCYLLECTBJIAITH HAa IPAKTUKE XHMHUYECKHE
SKCHEPUMEHTHI,  MPOBOIUTH  HAOIIOACHUS,
JIeN1aTh BBIBOJBI 10 PE3yJIbTaTaM dKCIIEPUMEHTA
IIPU TPOBEAECHUU J1aDOPATOPHBIX OIBITOB U
MPaKTUYECKUX paloT.

CnenoBath mnpaBuiam 0e30macHOi paboThl B
1a0opaToOpuu MpH UCIIOIb30BAHUN XUMUYECKOM
nocyabl U obopynosanus. lMcnonb3oBath Ipu
BBIMIOJJTHEHUHM  y4EOHBIX  3aJaHull  TEKCThI
y4eOHUKa, CIIPaBOYHbIE MaTepuabl
(Iepuoguyeckyro CUCTEMY  XUMHYECKHX
anementoB JI. M. MenneneeBa, Ttabiuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW U COJIEW B
BOJIE, DJIEKTPOXMMUYECKHH psj HaNps KeHUH
METAJIJIOB)

n

Hroro no pasgeny
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Pasznea 3. Meraibl 1

3.1

OO0mue cBoiicTBa
METAJLIOB

Oomas XapaKTEPUCTHKA XUMHUYECKHUX
DJIEMCHTOB — METAJUIOB HAa OCHOBAaHHM UX
nonoxkennsi B llepuonmueckoit  cucreme
xuMmuueckux snemeHToB .M. MenaeneeBa u
ctpoeHust atomoB. CTpoeHHWE  METaJJIOB.
Merannudeckasd CBSI3b M METaJUIMYecKas

KpUCTaJUINYECKast peéTKa.
DNEKTPOXUMHUYECKUM pan HaIpsHKEHUN
MetauioB.  Dusnueckue U XUMHYECKHE
cBoiicTBa  MeTtayuioB.  OOmme  cnocoObl

MOJIy4CHUA MCTAJIIIOB.

PackppiBaTh CMBICI H3y4aeMbIX MOHATUH U
MPUMEHATH 3TU MOHSATHUS TIPU ONMUCAHUU CBOMCTB
BEIIECTB U MX npeBpamieHuid. OOBACHATH 00IIHe
3aKOHOMEPHOCTM B H3MEHEHUM  CBOWCTB
3JIEMEHTOB-METAIUIOB U UX COEIMHEHUN C yuETOM
CTPOCHHSI HMX  aTOMOB.  XapakTepU30BaTh
CTpOCHHE METaUIOB, o0ue ¢u3nyecKkue u
XUMHYECKHUE CBOMCTBA METAILIOB.
XapakTepu3oBaTh OOIIME CIIOCOOBI TONYYCHUs
METaJJIOB. METAJUIOB OT KOPPO3UH.

Jlabopamopuvie onvimui:  O3HAKOMIICHHE

[¢

06p33LIaMI/I MCTaJ1JIOB n CIIJIaBOB, Hx

($u3NYECKUMU CBOWCTBAMHU.

Bviuucnenus:

[0 YpPaBHEHHSM XUMHYECKHX PEAKIUH, €CIU
OJIMH U3 PEAreHTOB COAEPKUT IPUMECH
[IlenouHBIEC METAIIBI: TTOJIOKEHUE

B llepuonnueckoil  cucreMe  XHUMUYECKHX
anemeHToB JI.MI. MeHnneneeBa, CTpoeHHE UX
aTOMOB, HaxOXJIeHHE B Npupozae. Pu3sndeckue u
XAMHUYECKHE CBOMCTBa (Ha MpuMepe HATpus U
kamus). OKcuAbl W TUJPOKCHUIBl HATpUsl H
Kanus. [IpumMeHeHne menoYHbIX METAIUIOB U UX
coequHenut  IllenouHo3eMenbHBIE  METaJLIBI
Mar"ui " KabIHH. MOJ0XKECHUE B
[Tepuoanueckoit CHCTEME XHUMHYIECKHX
anementoB J[.M. MeHneneeBa, CTpoeHUE UX
aTOMOB, HaXO0X/ICHUE B IIPUPOJIE

OnuceiBaTh CIIOCOOBI 3aIUTHl METAUIOB H
00opya0BaHUSI.

[Ipou3BoauTh BBIYMCICHHUS MO ypaBHEHUSM
XUMUYECKUX PEaKIHi, €Cli OJUH W3 PEarcHTOR
COJICPKUT MIPUMECH.

VYyacTBOBaTh B COBMECTHOH paboTe B mape Wiu
rpynrme.

Hcnonp3oBaTh TpU  BBIMOJHEHUU  y4EOHBIX
3aJaHUi  TEKCThl ~ y4yeOHWKa,  CIIPaBOYHBIC
MaTepUaIIbI (ITepupognueckyro CUCTEMY
xumuueckux anemeHtoB JI. WM. MeHeneena,
TaONIUIly PacCTBOPUMOCTU KHUCIIOT, OCHOBAaHUU WU
coJiei B BOAE, DJJIEKTPOXUMHUYECKHU P
HaTPSHKCHUH METaIJIOB)

CrnenoBarh TmpaBujiaM 0Oe€30MacHOM pabOTHl B
7abopaToOpuu MPU MCTONH30BAHUN XUMHYECKOU
nocyabl. OOBACHATH 00IME 3aKOHOMEPHOCTH B
H3MEHEHHUHU CBOMCTB 3JIEMEHTOB-

METaJUIOB U UX COCIUHEHUN B TPYIIIAX C
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3.2

Basxkuenime MeTauibl U
UX COSTUHEHUSI

18

KadblMsgd. BakHeWlnne COSOUHEHHUA KaJlbIUs
CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuii:  nonoxxenue B I[lepuoguueckoii
CHUCTEME XAMHUYECKUX 3JIEMEHTOB JA.N.

MCHI[GJ'ICCB&, CTpOCHHE aToMa, HaXOXIACHHE B

ATfOMUHUA. AMQOTEpHbIE CBOWCTBAa OKCHIA |
TUIpOKCUIa amoMuHUs. JKene30: IMOJOKEHUE B
[Teproguueckoil cucTeMe XMMUYECKUX AJIEMEHTOB
JI.. MeHneneeBa, CTpOEHUE aTOMa, HAXOXKICHUE

kerne3a. OKCubl, TUAPOKCH bl U comu kene3a (11)
u xene3a (1), ux cocras, CBoWCTBa U MOJIyYCHHUE.
Xumuueckuii Ikcnepumenm: Jlemoncmpayuu:

OcoOEHHOCTH B3aMMOJICHCTBHS OKCHUIA KaJbIIUS U
HATpUs C BOJAOW (BOSMOXKHO HCIIOJIb30BaHUE
BujeomarepuanoB).  OkpalivBaHHe  IUIAMEHH
MOHAMHU HATpHsl, Kallksl W Kaublus (BO3MOXKHO
MCIIONb30BaHKe Buieomatepranos) VccnenoBanue

B KHCIOpoZe  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB).
VlabopamopHvie Onbvlmbl. IIpoBenenue

Ka4EeCTBEHHBIX PEAKIMI

Ha WOHBI (MarHus, KaJIbLIMs, aJFOMHHHS, ITHHKA,
xeneza (II) u xenesza (M), mequ (I), omucanue
MPU3HAKOB UX MPOTEKAHUSI.

QIFOMMHHUS U THIPOKCH/IAa IUHKA.
[IpakTuueckue pabOTHI:

Ne 6. J)KE€cTkoCTh BOJBI M METOJIBI €€ YCTPAHEHMS.
No 7. PemieHue SKCIEpUMEHTAJIbHBIX 3ajad 10
TeMe «BaykHelye MeTabl ¥ UX COSAMHEHMSI.
MIPUMECH;
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. du3nyueckne ¥ XUMHUYECKUE CBOWCTBA MarHUs My4ETOM CTPOCHHSI MX aTOMOB. XapaKTepHU30BaTh

(oxcum, ruapokcua, coiu). JKECTKOCTh BOABI MXMMHUYCCKHE

Mpupoac. dusznueckue M XUMHUYECKHUE CBOI\/JICTBTCHGI[CTBGHHYIO CBA3b: CTPOCHUC

B npupozae. Pusnyeckue n xumudeckue cooiictal(lll), memu (11).

CBOMCTB sx€cTkoM BoAbl. [Iporecc ropenus xenesanadbopaTopun

HccnenoBanne aM(OTEpHBIX CBOMCTB THIpOKCHIaMaTepHalIoB, TPAMOTHO MCIIOJIb30BAaTh HW3yYEHHBIH

¢busnyeckue u

CBOWMCTBA  TPOCTBHIX  BEIICCTB
METAUIOB W WX  coeAuHeHHi  (OKCHIOB,
THIPOKCUIIOB, COJIEH), CHOCOOBI HMX IOJYYCHHS,
OPUMEHCHHE W 3HAYCHHE B MPUPOAC U IKU3HU
YeIIoBeKa. YcraHaBIuBaTh PUYUHHO-
BCIIECTBA —|
CBOiicTBA — MPUMCHEHHE — Ha [pUMepax
M3y4acMbIX BeIecTB. Pacro3HaBaTh C MOMOIIBIO
KAa4eCTBEHHBIX PEaKIUil MOHBI METAUIOB. MarHus,
KaJblIKsl, aTFOMUHUS, ITMHKa, jkesne3a (1) u sxenesa

JlokaspiBaTh aM(OTEpHBIN XapakTep OKCHIOB U
TUAPOKCHUIOB AJIIOMUHUS U LMHKA. [Inanuposats 1
OCYILIECTBIISITh HAa MPAKTUKE XUMUYECKUE
SKCHEPUMEHTHI, MPOBOIUTH HAOIIOAEHUS, J€NaTh
BBIBOJIBI 10 pe3yibTaTaM J3KCIEpPUMEHTa IIpH
IIPOBEICHNN 71a00paTOPHBIX OIIBITOB "
MPaKTUYECKUX PadoT.

CnenoBaTh mpaBwiamM Oe3omacHoW paboOTHl B

NPy HUCMOJNB30BAaHMM XMMHUYECKOH TOCyAbl |
obopynoBanusi. [Ipon3BoAUTH BEIUHUCICHUS

0 XUMHYECKUM ypaBHEHHUSIM. YUacTBOBaTb B
COBMECTHOM paboTe B ape Wiy TpyIiIe.
BricTpanBaTh pa3BEPHYThIE MUCHMEHHBIE U YCTHBIE
OTBETHI C OMOPOU

Ha MHQOpPMaIUI0 U3 y4eOHMKa M CIPABOYHBIX

MOHATUIHBIN anmapar Kypca XuMHUH.




Brerancienus:

M0 YpaBHEHUSIM XUMHUECKUX PEaKLUi, eClIu OJuH
W3 PEarcHTOB JIaH B U30BITKE WIIA COACPKUT
MacCOBOM J10JIM BBIXOJa MPOAYKTA pEaKIUU

Uroro no pazaeny

22

Pa3nes 4. Xumus u okpyxamomas cpeaa

4.1 | Xumus u okpyKarouias ) Bemecrsa 1 maTepualibl B IOBCEIHEBHOM KU3HU | XapaKTepU30BaTh POJIb XUMUHU
cpena yejoBeKa. be3omacHoe MCIonb30BaHUE BELIECTB | B PA3iMuyHBIX cdepax JesTEeNbHOCTH JIHOJACH,
U XUMUYECKUX peakuuid B ObiTy. IlepBas | ocHOBHBIE BELIECTBA " MaTepHUabl,
IIOMOIIb ~ NPU  XUMHUYECKUX  OXKOrax M | IPpUMEHsSIEMblE B  JKU3HM  COBPEMEHHOIO
OTpaBJICHHUSX. XHUMHYECKOE 3arpsizHeHHe | genoBeka. OOBSICHATH YCIOBUS O€30IaCHOTO
OKpYyaroIiel cpebl (peaeabHas 100yCTUMas | UCIOJIb30BaHUS BEIICCTB U XUMHYCCKUX
KOHLIEHTpanusl Bewiecrs. Posb XuMuu B peakiuii B ObITy. AHaIM3UPOBATh U KPUTHUECKU
peleHnun IKOJIOTHYECKUX npodJiem. OLICHUBATh UH(POPMALIHIO 0 BIIMSTHUU
Xumuueckuiu IKCnepumenm: IPOMBIIUIEHHOCTH,  CEJIbCKOIO  XO3SMCTBA,
Lemoncmpayuu: TPaHCIIOPTa U JpP. HA COCTOSHHUE OKPYXKAIOILIEH
M3yuenne 00pa3moB MarepuanoB  (CTEKIIO, | CpeIbl.
CIUIaBbl METAJUIOB, TIOJIMMEPHBIC MaTEPUAIIBI) YMeTh OKa3bIBaTh NEPBYIO IOMOIIb
IIpU  XUMHYECKMX OXOrax M OTPABJICHMSIX.
[IpuHumarhs ydacTe B OOCYXAECHUU MPOOIIEM
XUMUYECKON U DKOJIOTUYECKON HAIPaBICHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO  IO3UILHUI0 IO
npoOieMe U mpeasiaraTb BO3MOXKHBIE MyTH €&
pelieHus
Hroro no pazneny: 5
OBILEE YNCJIO HACOB I1O 67
[MPOI'PAMME
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I'PA®UK ITPOBEJIEHUA KOHTPOJIBHBIX PABOT

8 kaace
Bunsr u popmel, TemaTrka | verBepts | |l ueTBepTH Il verBepTH IV ueTBepTh
KOHTPOJIbHBIX PabOT
KonrtpomnbHslit paboTa 18.10.2025 | 20.12.2024 07.03.2025 29.04.2025
[TpakTuyeckas pabora 17.09.2024 | 06.12.2024 31.01.2025
25.02.2025
KonnuecTBo KOHTPOJIBHBIX U 2 2 3 1
IPaKTUYECKUX paboT
9 kiaace
Bupl u hopmel, TeMaTHKA | verBepth | |l yeTBepTH Il yeTBEpTH IV yerBepTh
KOHTPOJIbHBIX paboT
KontpomnbHblit paboTa 23.10.2024 | 13.12.2024 12.03.2025 30.04.2025
[TpakTrueckas paboTa 06.11.2024 29.01.2025
15.11.2024 21.03.2025
06.12.2024 18.04.2025
20.12.2024
KonnuecTBo KOHTPOJIBHBIX U 1 5 4 1
MPAKTUYECKUX paboT
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IV. CHOCOBBbI OHEHKHU JOCTUXEHUSA YUYAIIUMUCA IIVTAHUPYEMBbIX
PE3YJIbTATOB.

Kputepuu oneHnBaHus y4eHUUECKUX ACHCTBUI

B cooTBeTcTBHM C TpeOOBaHHUSIMH CTaHIAPTA 110 XUMHH M BEIOpaHHBIX U3 (heepaabHOro CIICKa
y4eOHUKOB YYHMTEIb XHUMHH BO BpeMsl NPOBEPKH W KOHTPOJIS 3HAHUU [0 MPEIMETYy MOXKET
OpPUEHTUPOBATHCS Ha CIEAYIOLIUE YPOBHHU.

[lepBBlii ypOBEHb - pENpPOAYKTUBHBINA. BbIMOJHEHWE ydYallMMUCS 3aJlaHUN 3TOTO YPOBHS
OMUPAETCS] B OCHOBHOM Ha NaMsATh. [JOCTHIKEHHE 3TOr0 YPOBHSI MPEIOIATaeT y YUaIIUXCs:

- 3HaHHE Ha3BaHWM OTAEIbHBIX XUMUYECKUX JIEMEHTOB, BEILIECTB U PEaKIINIA;

- YMEHHE YCTHO WJIA TUCHBMEHHO OIHCHIBATH XUMHUYECKUE (DAKTBI, TOHATHS WIH SIBICHHS
(peakiun);

- IOHUMAaHHE POJIH, 3HAYCHUSI WJIA IPUMEHEHHUS OTACIIbHBIX XUMHUYECKUX BEIIECTB WM PEaKIIUA;

- IPUMEHEHHE XUMUYECKON CUMBOJIUKU - XUMUYECKUX 3HAKOB, (POPMYJ U ypaBHEHU;

- 3HaHME HEKOTOPBIX UCIOJIb3YEMbIX B XUMUHU MIPUOOPOB, yMEHUE COOUPATH MPOCTEHIINE U3 HUX
Y UCTIOJIb30BaTh MPH BHIMOJTHEHUH XUMHUECKOTO YKCIIEPUMEHTA.

JUid TpoBepKM 3HAaHMM M YMEHMM, COOTBETCTBYIOIIMX IIEPBOMY YPOBHIO, HCIIOJIB3YETCS
PENPOAYKTUBHBIN BUJ 3aJaHUM, MPEANOIArarIiil BOCIPOU3BEICHUE YUAITUMUCS OTACIbHBIX 3HAHUN
u ymenuil. IlpoBepka mepBOro ypoBHS 3HaHMA JIeTKO  ocyuecTBisercs  (opmamu
ABTOMAaTU3UPOBAHHOIO Y4ETa.

Bropoii ypoBeHb - IPOAYKTUBHBIN. JJOCTHKEHUE 3TOT0 YPOBHS IIPEATIONATacT y YYalluXCs:

- ToHUMaHue (HOPMYTUPOBOK BAKHEHIIMX XWMHUYECKHX TOHSATHH, 3aKOHOB, TEOpUH U
IIPUMEHEHHE UX B aHAJIOTUYHBIX CUTYalLUAX;

- YMEHHE YCTaHaBINBATh B3aUMOCBSI3b MEK/ly COCTABOM, CTPOCHHEM U CBOMCTBAMU XUMUYECKHUX
BEILIECTB;

- YMEHHUE MPOBOAMUTH PACUETHI IO XMMUYECKHM (hOpMyJiaM U ypaBHEHUSM;

- YMEHHE CaMOCTOSITEIbHO MPOBOJIUTh XMUMHUYECKUN SKCIIEPUMEHT MO HHCTPYKIHUH ydyeOHMKa
WIN 10 YKa3aHUIO YUUTeNs U (PUKCUPOBATH €T0 Pe3ysbTaThl.

Jlia ipoBepKU yMEHUS NMPUMEHSATh 3TH 3HAHUS B Y4eOHOM MpakTHUKE HCIONb3YIOTCS 3aJlaHus,
BBIIIOJIHEHUE KOTOPBIX BO3MOXKHO HE TOJIBKO Ha OCHOBE IIaMATH, HO M HAa OCHOBE OCMBICICHUS.
[ToaToMy Hapsigy C IICHXOJIOTMYECKOW ONEpanued BOCIHPOU3BEICHUS IIMPOKO HCHOJIB3YIOTCS
y3HaBaHUE M sIBJI€HUE NepeHoca. (s BBINOJIHEHHUs TaKMX 3a/laHuil TpeOyeTcst Oosee HampspKeHHas
MBICJIUTEIIBHASL I€ATEIIBHOCTD YYaIllMXCsl, YEM IIPU BBINIOJHEHHUH 331aHUI HA IIEPBOM YPOBHE.

Tperuii ypoBeHb - TBOpYECKHN. [JJOCTHIKEHHE DTOrO YPOBHS MPEAIIONIAraeT y yYalluxcs:

- YMEHHE MPOTHO3UPOBATh CBOWCTBA XUMUYECKUX BEIECTB HA OCHOBE 3HAaHUS 00 UX COCTaBE U
CTPOEHHUH U, HA000POT, MPENoiIaraTb CTPOCHNE BEIIECTB HA OCHOBE UX CBOMCTB;

- NMOHMMaHHE (aKTOPOB, MO3BOJIAIOMIMX YHPABIATh XUMHUUYECKMMH DPEAKIHUSIMH (CKOPOCTHIO,
HaIPaBJIEHUEM, BBIXOJIOM IIPOYKTA);

- YMEHHE MPOEKTHUPOBAaTh, OCYIIECTBIATh XUMHUUECKUNA 3KCIIEPUMEHT, a Takke (UKCUpPOBAaTh U
AHAJIM3UPOBATh €ro PE3yJIbTaThI;

- YMEHHE OpHEHTHPOBATHCS B IMOTOKE XHMHUYECKOW HHGMOpMALUU, OINpPEenesTh HCTOYHHKHU
HeoO0XoMMOW WHGpOpMalMK, IOJNyYaTh €€, aHaJIM3UpOoBaTh, Je€iaTh BBIBOABI HAa €€ OCHOBE U
MIPE/ICTaBIATh B COOTBETCTBYIOLIEH QopMme;

- YMEHHE OCO3HaBaTh BKJaJ XUMHH B (OPMHUPOBAHME IIEIOCTHOW €CTECTBEHHO-HAYUHOM
KapTHHBI MUpa.

Jlist IpOBEPKU 3HAHWM, COOTBETCTBYIOIIMX TPETHEMY YPOBHIO, U yMEHUs INPUMEHATh UX B
y4eOHOH MpaKTUKE UCTONb3yeTCs peIeKTUBHBIN BUJ 3aJaHU, BHIIIOJHEHNUE KOTOPBIX ONUPAETCS Ha
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PENpOIYKTUBHBIE 3HAHUS, HO TpeOyeT IIyOOKOTrOo OCMBICICHHMS, BIAJCHUS JIOTMYECKHUMU IpUEMaMU
YMCTBEHHOW  JesATeNbHOCTH  (aHalu3, CHUHTE3, 0000IIeHHe, KOHKpEeTH3alusi, CpaBHEHUE,
abcTparupoBaHue, KJIacCH(PUKAIIHA)

OtmeTtka "5" craBUTCS B CiIydae:

1. 3HaHus, MOHMMaHUs, TIIyOWHBI YCBOCHHMS OOYyYalOIIMMCS BCEro 00BEMa MPOrPaMMHOIO
MaTepuana.

2. YMeHHs BBIACTATH IJIaBHBIC MOJIOKEHUS B M3yYEHHOM MaTepHalie, Ha OCHOBaHHH (aKTOB U
puMepoB 000011aTh, AeTaTh BBIBO/IbI, YCTAHABIUBATH MEKIIPEIMETHBIE U BHYTPUIIPEIMETHbBIE CBA3H,
TBOPYECKU IPUMEHSET NIOJyUEHHbIE 3HAHNS B HE3HAKOMOM CUTYyalUH.

3. OtcyrcTBHE OMIMOOK M HENOYETOB IMPH BOCHPOU3BEICHUU H3YYEHHOIO Marepuaia, Mpu
YCTHBIX OTBETAaX YCTPAHEHUE OTAEIbHBIX HETOUYHOCTEW C IOMOUIbIO JIONOJHUTENIBHBIX BOIIPOCOB
yuuTeNsl, cOONI0/IEHNEe KyJIbTypbl MUCBbMEHHOW W YCTHOM peuu, IpaBuil OQOPMIICHHUS MHUCbMEHHBIX
pabot. Otmerka "4":

1. 3HaHKe BCcero M3y4eHHOT0 MPOrpaMMHOI0 MaTepuarna.

2. YMeHUH BbIAEIATH IVIaBHBIE NOJIOKEHUSI B U3YUYEHHOM MarepHalie, Ha OCHOBaHUU (PaKTOB U
npuMepoB 00001IaTh, JAeNaTh BBIBOJbI, YCTaHABIMBATh BHYTPUIPEIMETHBIC CBS3U, HPUMEHATH
[I0JIy4YE€HHbIE 3HAHUSI Ha IPAKTHKE.

3. HesnauurtensHble (HerpyOble) OMIMOKM M HENOYETHI IMPH BOCIPOU3BEACHUU H3YYEHHOTO
MaTtepuasa, COOJIF0JIEHUE OCHOBHBIX HPaBWJI KyJIbTYphl NHCbMEHHOM M YCTHOW peud, MpaBHIl
o opMIIEHUS MUCbMEHHBIX Pa0OOT.

Otmetka "3" (ypoBeHb PEACTABICHUH, COUETAIOIIUXCS C DIIEMEHTAMHU HaYYHBIX MOHSATHH):

1. 3HaHuMe M ycBOEHME MaTepuansa Ha YPOBHE MMHHMMAJIBHBIX TpeOOBaHMM IpOrpammsl,
3aTpyAHEHUE NPU CAMOCTOSITEIbHOM BOCIPOU3BEICHUM, HEOOXOIMMOCTh HE3HAUUTEIbHONW MOMOIIU
IpenojaBaTes.

2. VYmenue paboTaThb Ha YpOBHE BOCIPOU3BEACHHUS, 3aTPyJHEHHMs] IpH OTBETax Ha
BHJIOM3MEHCHHBIE BOIIPOCHI.

3. Hanuume rpyOoil OmIMOKM, HECKOJBKMX HErpyObIX IpHU BOCIPOMU3BEACHUM H3YyUYEHHOTO
MaTepHuaia, He3HauuTelIbHOEe HECOOII0JIeHUE OCHOBHBIX MPaBUJI KYJBTYpbl MUCbMEHHOM M YCTHOMN
peuu, mpaBuil 0POPMIIEHUSI MTUCEMEHHBIX padoT.

Otmerka "2":

1. 3HaHue W yCBOEHHME MaTepHaja Ha YPOBHE HMXKE MUHUMAIbHBIX TPeOOBAHUH MPOrpaMMBbl,
OTJIeNbHbIE MPECTABICHUSI 00 U3YUEHHOM MaTepHalle.

2. OtcyTcTBUE YMEHUI paboTaTh Ha YPOBHE BOCIPOM3BENEHUs, 3aTPyIHEHHs MPU OTBETaX Ha
CTaH/IapTHbBIE BOIIPOCHI.

3. Hannune HeckonbKUX TpyOBIX OMIMOOK, OOJIBIIOrO YHciaa HErpyObIX MPH BOCHPOU3BEIACHUU
M3Y4YEHHOI0 MaTepHalia, 3HaYUTEeIIbHOE HECOOII0ICHHE OCHOBHBIX MPAaBWI KYJIbTYpbl TUCHbMEHHON U
YCTHOM peuH, MpaBui 0(OpMIIEHHUS MUCbMEHHBIX PadoT

Kpumepuu oyenusanus ycmuozo omsema.

Otmerka "5" cTaBUTCS, €CIIU YUEHUK:

1) Iloka3piBaeT riay0oKoe M IOJIHOE 3HAHWE M TMOHMMaHHE BCEro 00bEMa MPOrpPaMMHOIO
MaTepuanga; IOJHOE€ IOHMMAaHWE CYIIHOCTHM  pacCMaTpUBAEMbIX  IOHATUH, SIBICHUH U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3EH;

2) VYmMeer cOCTaBUTh MOJIHBIM M TpPaBWIBHBIA OTBET Ha OCHOBE H3YUYEHHOI'O MaTepuala;
BBIIEJISITh TJIABHBIE TOJIOKEHUS, CaMOCTOSITENIbHO MOJTBEPKJIaTh OTBET KOHKPETHBIMH MpPHUMEpaMH,
(akTamMH; CaMOCTOSATENIBHO U apTYMEHTHPOBAHO JIeNIaTh aHaIN3, 0000IIeHNUs, BHIBOJIBL. Y CTaHABINBATh
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MEXITpeIMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHHI) M BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKHU
IPUMEHSATH [TOJyYCHHBIC 3HaHHUS B HE3HAKOMOM CUTYaIlUH.

[TocnenoBarenbHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IMO0YHO M3JIaraTh YU4eOHBINH MaTepHa;
7aBaTh OTBET B JIOTHYECKOH ITOCIIENOBATEIIFHOCTH C HCIIOJIB30BAaHUEM IPHHATONH TEPMHHOJIOTHY;
JenaTh COOCTBEHHBIE BBIBOABI; (POPMYJIMPOBATH TOYHOE OIpPECIICHHE M HMCTOJKOBAaHHE OCHOBHBIX
MOHSTHH, 3aKOHOB, TEOPUH; TIPH OTBETE HE TMOBTOPATH JOCIOBHO TEKCT Y4eOHMKA; M3JIaraTh MaTepuall
JUTEPATYPHBIM SI3BIKOM; MPAaBUIBHO M OOCTOSATENHHO OTBEYaThb HAa JIOTIOJHUTENIbHBIE BOIPOCHI
yuutens. CaMOCTOSTEIbHO M PALMOHAIBHO HCHOJB30BaTh HAIJIAJHBIE IOCOOMS, CHpPaBOYHBIC
MaTepHalbl, y4eOHHUK,

JOTOJHUTEBHYIO JINTEPaTypy, IEPBOMCTOYHUKHN; IPUMEHSITh CUCTEMY YCJIOBHBIX 0003HAYECHUI
IIpU BEICHUU 3aIUCeil, CONMPOBOKIAIONIMX OTBET; MCIIOIB30BaHME JJISI OKA3aTeIbCTBA BBIBOJIOB M3
HaOJIIO/ICHUH U OIBITOB;

3) CamoCTOATENbHO, YBEPEHHO M O€30IMO0YHO MPHUMEHSET IMOJyUYeHHbIC 3HAHUS B PEHICHUU
npo0iieM Ha TBOPYECKOM ypPOBHE; JOITyCKaeT He 0ojiee OTHOTO HEeI04YeTa, KOTOPBIH JIETKO HCIIPABIAET
10 TPeOOBAHUIO YUUTEIIS; MMEET HEOOXOAMMbIE HaBBIKM PabOTHI ¢ MprOOpaMHu, YepTeKaMu, CXeMaMu
U TpaduKamMH, CONMYTCTBYIOIIMMH OTBETY; 3alllCH, COIPOBOXKAAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSM.

Otmerka "4" cTaBUTCS, €CIIU YUCHUK:

1) Iloka3blBaeT 3HAaHMS BCEro M3YYEHHOTO MpOrpaMMHOro marepuana. Jlaet mnoaHeld u
MPaBUJIBHBII OTBET HAa OCHOBE HW3YYEHHBIX TECOPUH; HE3HAYMTENIbHBIC OMIMOKM W HEHOYETHI TPHU
BOCIIPOM3BEJICHUM H3YYEHHOIO MaTepuaia, OIpeleNeHUsl MOHATHH Jajl HeNoJiHble, HEOOJbIINe
HETOYHOCTH IIPH MCIIOJIb30BaHUN HAYYHBIX TEPMHHOB WJIM B BBIBOJIAX M 0000LICHUAX M3 HAOIIOACHUI
U ONBITOB; MaTepHuaj u3jaraeT B ONPEAETICHHON JOrM4ecKod IMOCIe0BaTeIbHOCTH, MPH 3TOM
JIONyCKaeT OJIHy HerpyOyro omuOKy uiu He Oojee JAByX HEIOYEeTOB UM MOXKET WX HCHPaBUTh
CaMOCTOSITENILHO MpU TpeOOBAaHUU WM ITPU HEOOJIBIION MOMOIIM MTPENnoaBaTeis; B OCHOBHOM YCBOMII
yueOHbI Marepuan; MOATBEP)KIAeT OTBET KOHKPETHBIMH IpUMEpaMH; NpaBWIbHO OTBEYAET Ha
JIOTIOJTHUTEIbHBIE BOTIPOCHI YUUTEIIS.

2) YMmeer caMOCTOSTEIbHO BBLIEIATH TJIaBHBIE IOJIOKEHUS B M3YYEHHOM Marepuaie; Ha
OCHOBaHMHU (PaKTOB W TPUMEPOB 0000mIaTh, AENaTh BHIBOJBI, YCTaHABIMBATh BHYTPHUIIPEIMETHBIE
cBsi3u. [IpUMeHATh MOJy4YeHHBblE 3HAHUS HAa NPAKTUKE B BUAOM3MEHCHHOM CUTyalluH, COONI0ATh
OCHOBHBIE IMpaBWJIa KyJIbTYpPhl YCTHOHM peYM M COMPOBOKIAIOIIEH IMHCbMEHHOM, HCIIOJIb30BaTh
Hay4YHbIE TEPMUHBI;

3) He oOnanmaer n0CTaTOYHBIM HABBIKOM PaOOTBI CO CIIPaBOYHOM JHUTEpaTypoi, y4eOHUKOM,
MEePBOMCTOYHUKAMHU (TIPaBWJIBHO OpPHEHTUpPYETCs, HO paboTaeT MeuleHHO). JlomyckaeT HerpyOble
HapylleHus! npaBui 0(pOpMIICHHS MUCbMEHHBIX paloT.

Otmetka "3" craBuUTCS, €CIIN yUYECHHUK:

1. ycBOMII OCHOBHOE COZIepKaHHe YIeOHOTO MaTeprana, MMeeT poOeibl B YCBOCHUH MaTepraa,
HE TIPEMATCTBYIONINE JATbHEUIIIEMY YCBOCHHUIO MPOTPAMMHOTO MaTepHuaa;

2. MaTepual u3JaraeT HeCHCTEMaTU3NPOBAaHHO, )parMEHTapHO, HE BCET/Ia IMOCIIEA0BATEIHHO;

3. MOKa3bIBaeT HEJOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTIEIBHBIX 3HAHWN W YMEHHI; BBHIBOJBI U
00001IeHNS apTyMEHTUPYET ¢1a00, TOMYyCKAeT B HUX OIIHOKH.

4. momycTui OMMOKY W HETOYHOCTH B UCIOJIH30BAaHUU HAYYHOW TEPMHUHOIOTHH, OMpEeIIeHUs
HOHATHHU JaJl HEJOCTAaTOYHO YETKUC,

5. HE UCIIOJIb30BaJl B KAUeCTBE JJOKA3aTEIhCTBA BBIBOJBI U 0000IICHUS 13 HAOMI0IeHUH, (haKTOB,
OTIBITOB WJIU JTOITYCTHJI OIIMOKY TPU UX H3JI0KCHHH;
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6. WCIBITBIBACT 3aTPYAHCHHS B TPUMEHEHUM 3HAHUN, HEOOXOMMMBIX JUISI PEIICHHS 3aaad
Pa3IMYHBIX THUIIOB, NMPU OOBSICHEHWU KOHKPETHBIX SIBJICHUUW Ha OCHOBE TEOPHUH M 3aKOHOB, MJIU B
MOATBEPIKICHUU KOHKPETHBIX IPHUMEPOB MPAKTUYESCKOTO MPUMEHEHHS TCOPUIL;

7. OTBEYaeT HEIMOJIHO Ha BOMPOCHI yuuTensl (ymyckass M OCHOBHOE), WJIM BOCIPOU3BOJIUT
COJiep’)KaHuEe TEKCTa Y4YeOHHMKAa, HO HEIOCTATOYHO TOHHMMAET OTICNIbHBIC IOJOXKEHUS, HMEIOIINE
BaYKHOE 3HAYEHUE B 3TOM TEKCTE;

8. oOHapy»XUBaeT HEIOCTATOYHOE MOHWMAHUE OTACIBHBIX MOJIOKEHUN TPU BOCIPOU3BEIICHUU
TeKcTa y4yeOHMKa (3amuceil, MEepBOMCTOYHUKOB) WJIM OTBEYAET HEMOJHO Ha BOIMPOCHI YUMUTENS,
J0MycKasi OJIHy-ABE TpyOble OIHNOKH.

OtmeTtka "2" cTaBUTCS, €CIIM YUCHHK:

1. He ycBOMII U HE pacKpblll OCHOBHOE COZIEpKaHUE MaTepuaa,

2. He eJIaeT BBIBOIOB U 0000IIEHUH.

3. HE 3HaeT U HE MOHMMAET 3HAYUTEIHHYIO WM OCHOBHYIO YacTh MPOrPaMMHOTO MaTepHalia B
npejeax NOCTaBIEHHBIX BOIPOCOB;

4. wiu umeer crnabo cHopMUpPOBAHHBIE M HEMOJHBIC 3HAHUA W HE yMEET NPHUMEHSTh UX K
PEIICHHI0 KOHKPETHBIX BOIIPOCOB U 3a7a4 Mo 00pasiy;

5. wim npu oTBeTe (Ha OJUH BOIIPOC) JOIyCKaeT Ooiee ABYX IpyObIX OIIMOOK, KOTOpHIE HE
MOJKET UCHIPABUTH JaKe MPH MOMOIIU YUUTEIS.

Kputepun onieHnBaHUs MMCBMEHHBIX pa0OT (npakmuueckue u 1abopamopHvie pabomul)

1. Oyenxa sxcnepumeHmanbHulX yMeHUl

OreHka CTaBUTCSI HA OCHOBAaHWHW HAOJIOICHUS 32 YYAIIUMUCS U TUCHbMEHHOTO OTYETa 3a padoTy.

OtmMmetka «5»:

* paboTa BBINTOJIHEHA TIOJTHOCTHIO U MIPABHIIBHO, CICNIaHbI IPABUIIbHBIC HAOIIOICHS U BRIBOJIBI;

* SKCIEPUMEHT OCYIIECTBIIEH MO TUIaHY C YYETOM TEXHUKU O€30MacHOCTH U MpaBWII pabOTHI C
BEILIECTBAMH M 000pPYOBaHUEM;

* MMPOSIBJICHBI OPTaHU3AIMOHHO-TPYAOBBIC YMEHUS (TIOAIEP)KUBAIOTCS UUCTOTA paboOvero Mecta u
MOPSAZIOK Ha CTOJIe, IKOHOMHO HCIIONIb3YIOTCS PEaKTUBBI).

OtMmeTKa «4»:

* paboTa BBITMIOJHEHA MPABUIIBLHO, CIEJIaHbI TIPABUIbHBIC HAOIIOICHUS W BBIBOJIBI, HO MPU 3TOM
SKCIIEPUMEHT MPOBEJEH HE IOJHOCTHIO WM JOMYIIEHbl HECYIIEeCTBEHHbIE OIMMOKH B paboTe ¢
BEILIECTBAMH M 00OPYA0BaHUEM

OtmeTka «3»:

* paboTa BBINOJIHEHA MPABWJIBHO HE MEHEE YeM HAlOJIOBUHY WM JIOMYyIIEHA CYIIECTBEHHas
omnOKa B XOJie¢ AKCIEPUMEHTa, B OOBSACHEHUH, B OPOpPMIIEHUHU pabOThl, B COOJIIOJIEHUU MPABUI
TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ BellecTBAaMU U 000OpYyIOBaHHMEM, KOTOpas MCIPABISETCS IO
TpeOOBaHUIO YUUTEIS.

OTMmeTKa «2»:

* JOTMyIIeHBI 1Be (M Oosee) CyIIeCTBEHHbIE OMMOKH B XOJE AKCIEPUMEHTa, B OOBSICHEHUH, B
odopmileHnH paboOThI, B COOIOICHUH MPABMJI TEXHUKHA 0€30MacHOCTH MpH padoTe ¢ BEHmeCTBAaMHU U
000pyI0BaHNEM, KOTOPBIE YUAIIUKCS HE MOXKET UCIIPABUTH e M0 TPEOOBAHHUIO YUUTEIIS.

Oyenxa ymenuti peuiams 3KCHEPUMEHMATbHbLE 3a0ayU

OtMmeTKa «5»:

* [JIaH PEIICHHS COCTABIIEH MTPAaBUIIBHO;

* MPAaBWJIBHO OCYIIECTBIIEH MOA00P XUMUUYECKHX PEAKTUBOB U 000PYI0BAHMS;
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¢ JaHO ITOJITHOC 00BsICHEHHE U CICJIaHbI BBIBO/IBI.

OtMeTKa «4»:

* [UIaH PEIICHMS COCTaBIICH MTPaBUIILHO;

* TPaBUIBHO OCYIIECTBJICH IMOAOOP XUMHUYECKHX PEAKTUBOM M OOOpYyIOBaHUS, NPU STOM
JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMMOOK B OOBSICHEHUH U BBIBOJIAX.

OtMeTKa «3»:

* [IJIaH PEIICHUS COCTABIICH MPABUIILHO;

*IIPaBWJIBHO OCYIIECTBIICH IMOJA00P XMMHYECKHUX PEaKTHBOB W 00OPYIOBaHHWS, HO JOIYyIICHA
CYIIIECTBEHHAsI OIIMOKA B OOBSICHEHUH U BBIBOJAX.

OTMeTKa «2»:

* JomyHIeHHI 1Be (M Oojee) OMMOKH B IUTaHE PEIICHHS, B MOAOOpE XMMUYECKUX PEaKTUBOB U
00opy0BaHusl, B OOBSICHEHUH U BBIBOJIAX.

Oyenka ymernuii pewiams paciemHule 3a0ayu

OTMeTKa «5»:

* B JIOTUYECKOM pACCYXKICHHHM U PEIICHWU HeT OIMMOOK, 3ajaua pelieHa paluOHAIbHBIM
CII0COO0M.

OtMeTKa «4»:

*B JIOTUYECKOM PACCYXKICHHHM W PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3aJaya pelieHa
HEPAIMOHAIBHBIM CIIOCOO0M HITH JIOMYIIIEHO HE 00Jiee BYX HECYNICCTBCHHBIX OIIHOOK.

OtMmeTKa «3»:

*B JIOTMUECKOM PACCYXKJIEHWU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHAa CYIIEeCTBEHHAs
omuOKa B MAaTEMaTHYECKUX pacyueTax.

OTMeTKa «2»:

*MMEIOTCS CYIIECTBEHHBIE OIMOKH B JIOTHYECKOM PACCYKJICHUH U B PEIICHUU.

Oyenka nuCb MeHHbIX KOHMPOIbHLIX paOOm

Konmponvnvie pabomwvl uz nocobus oyenu8aromcs co2iacHo NPedloHCEeHHOU aA8MOPOM UIKATbL
OUEHKU UIU

OTMeTKa «5»:

*OTBET MOJHBINA U MPAaBUILHBIN, BO3MO)KHA HECYIIIECTBEHHAsI OIIHOKA.

OtMeTKa «4»:

*OTBET HEMOJIHBIN WM JOMYIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OITHUOOK.

OtMmeTKa «3»:

*paboTa BHITIOJHEHA HE MEHEEe YeM HaIOJIOBUHY, JOMYIIEHa O/IHA CYIIeCTBEHHAs OMIMOKa U TIPH
ATOM JIBE-TPH HECYIIECTBEHHBIE.

OTMeTKa «2»:

*paboTa BBHIMIOJHEHA MEHBIIIE YeM HAIMOJIOBUHY WJIM COACPKUT HECKOJBKO CYIIECTBEHHBIX
OIIIMOOK.

OtmeTtka «1»:

*paboTa He BBIMIOJIHEHA.

[Ipn oreHKEe BBITIOJIHEHHUS THUCBMEHHOM KOHTPOJIBHOM pabOThl HEOOXOAMMO YUYWUTHIBATH
TpeboBaHus eauHoro opdorpaduueckoro pexxnma. OTMETKa 32 HUTOTOBYIO KOHTPOIBHYIO paboTy
KOPPEKTUPYET MPEIIISCTBYIONINE MTPH BHICTABICHUU OTMETKU 3a YETBEPTh, MOIyroaue, roa. Oyenka
mecmoguvlx pabom.

43



TecTbl, cocTosiliie M3 MATH BOMPOCOB MOXXHO HCIIOJIB30BATh MOCIE HU3YYEHUS KaXKIIOTO
Marepuana (ypoka). Tect u3 10—15 BonmpocoB UCTIONB3yETCS AT IEPUOANUECKOT0 KOHTPOJIs. TecT u3
20—30 BonpocoB HEOOXOUMO UCIIONB30BaTh JUISI HTOTOBOTO KOHTPOJIS.

[Ipu oneHMBaHUM MCTIONB3YETCS CIEAYOIas IIKaia: isl TeCTa U3 MSATH BOIIPOCOB

* HET OIUOOK — OTMETKA «5»;

* 0/lHA OIIHUOKA - OTMETKA «4»;

* JIBE OIIMOKN — OTMETKA «3»;

* Tpu OMMOKK — OTMETKa «2». J{is1 Tecta 3 30 BOpocos:

* 25—30 npaBUJIbHBIX OTBETOB — OTMETKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OTMETKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OTMETKA «3»;

* MEHbIIE 12 NpaBUIbHBIX OTBETOB — OTMETKA «2».
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VI. YYHEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
INPOLECCA

1. Xwumwus: 8-i kmacc: 6a30BbIil ypoBeHb: yueOHuk/ O.C. ['abpuensu, U.I'. Octpoymos,
C.A. CnankoB. — 6-¢ u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 175, c.: wi.

2. Xumus: 9-i kimacc: 6a30BbIid ypoBeHb: yaeOHuk/ O.C. ['abpuensH, U.I'. Octpoymos,
C.A. CnankoB. — 6-¢ u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 223, c.: wI.
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