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Cy60oTuHoO, 2024 T.

PABOYAS ITPOI'PAMMA YYEBHOI'O INPEJMETA «XUMMUs» OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

PabGoyass mporpamma 1O XHUMHUHM OCHOBHOTO 0OO0pa3oBaHMsI pa3paboTaHa Ha OCHOBE
(dbenepanbHOrO TroCyAapCcTBEHHOTO oOpa3oBarensHOoro cTraaapra OOO, oOpa3oBarenbHOM
nporpamMmbl  MKOVY  «Cy66otunckas COII wum. Ilomnoro kaBanepa opaeHa CiaBbl
lNonenunmesa B.®.» ConnueBckoro paiiona Kypckoii obinactu u  aBropckoit mporpammsl O.C.
l'abpuensna  (I'abpuensn  O.C. nporpamma Kypca xumuM a8 8-9  Kiaccos
0011e00pa30BaTENbHBIX YUPEXKICHUN) .

MHNOACHUTEJIbHASA 3AIINCKA

[IporpamMma 1o XuMuu Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHHs COCTaBlIeHA Ha
OCHOBE TpeOOBaHUIl K pe3yidbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeilbHOW MPOrpaMMBbI
OCHOBHOTO o00rmiero obpaszoBanusi, mpeacraBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
¢denepanbHOl paboueil MporpaMMbl BOCHUTAHHS M C Y4ETOM KOHLENLWU TPEenoJaBaHus
yueOHOTro mpeameTa «XuMHUS» B 00pa3zoBaTesIbHBIX opraHu3anusax Poccuiickoit denepanum.
[IporpamMma mo xumuu paszpaboTaHa ¢ LIEJIbI0 OKa3aHUS METOAWYECKOM MOMOIIU YYUTENIO B
co3gaHuu paboueil mporpamMmbl Mo ydeOHOMy mnpeamery. [Iporpamma mo xumuu Haér
MpeJicTaBiIeHUe O LesaX, oOmeill cTparernu OOy4eHHs, BOCIUTAHUS M PAa3BUTHUS
00yJaroIMXcsi CpeIcTBaMH y4eOHOTO MpeaMeTa, YCTaHABIMBACT 00sA3aTeIbHOE MPEAMETHOE
coJiep)KaHue, MpeaycMaTpUBAEeT paclpeesieHue ero 1o KiaccaM M CTPYKTYpPHUpPOBaHHUE IO
paszenaM M TeMaM MpOrpaMMbl MO XMMHH, ONpEAeseT KOJIUYECTBEHHbIE M KaueCTBEHHBIE
XapaKTePUCTUKHU COJIEPKaHUS, PEKOMEHIYEMYIO IOCIIEe0BATEIbHOCTh M3YYEHHUS] XUMHUU C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€d, JIOTUKA Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH O0OydaroluXcs, OMNpeeNseT BO3MOXKHOCTH TMpeaMmeTa s
peannzanuu TpeOOBaHUMN K pe3yiabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNIbHOM MpOrpamMmbl
Ha YPOBHE OCHOBHOTO 00IIero odopa3oBaHus, a Takke TpeOOBaHUM K pe3ylbTaTaM OO0ydeHHs
XMMHH Ha YpOBHE LieJiell M3y4eHHUs MpeaMeTa U OCHOBHBIX BUAOB yueOHO-TIO3HABATEIbHOM
JEeSITEeNIbHOCTH 00YJaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHUSL.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMWSA»

XuUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK PacHpOCTpaHHa CBOE BIIMSHUE Ha
Bce 00JacTH 4YEJOBEYECKOro CYIIECTBOBAHMs, 3ajaja HOBOE BMJEHME MHUpa, CcTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MUPOBOM KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM KH3HH OOIIECTBA:
3HaHUE XUMHUHM CIY)KUT OCHOBOW Ui (OpPMHpPOBaHMS MHPOBO33PEHHUS YEJOBEKa, €ro
MPEJCTAaBICHUN O MaTEpPUAIILHOM €MHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (OpMHUpYyeMble XUMUEH
NPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUSAX HHEPrUM M 00 DSBOJIIOLMH BELIECTB B IPHPOJIE;
COBpEMEHHasi XUMUS HalpaBiieHa Ha pelleHHe MI00aJbHBIX MPOoOJeM YCTOWYMBOIO Pa3BUTHUS
YeJOBeYeCTBA — CBIPbEBOM, HHEPreTMYECKOW, MUINEBON M HKOJOTHYecKod O0e30macHOCTH,
po0JieM 3/1paBOOXpaHEHHS.

B ycnoBusx Bo3pacTaromiero 3HaYeHHs XHMUM B JKU3HU OOIIECTBAa CYIIECTBEHHO
MOBBICHJIACh POJIb XUMUYECKOro o0pa3oBaHus. B ruiane conuanu3auy OHO SIBJISETCS OJHUM U3
yci0BUH (POPMUPOBAHUS UHTEIUIEKTA IMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY UYEJIOBEKY XWMHUYECKHE 3HAHUS HEOOXOOUMBI Uil TNPHOOpeTeHHUs
OOIIEKyIbTYPHOT'O YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpPA3HOM >KM3HM OOIIECTBA, Ui OCO3HAHUS BAXXHOCTH PAa3yMHOTO OT-
HOILEHUS K CBOEMY 3J0POBBIO M 3J0POBBIO APYIUX, K OKPY)KaloLIeH MPUPOAHON cpene, AJs



IPaMOTHOI'O MOBEJEHMSI IIPU UCIIOIb30BAaHUM PA3JIMYHBIX MATEPUATIOB U XUMHUYECKUX BEILIECTB B
MMOBCEAHEBHOM KU3HU

XuMudeckoe 00pa3oBaHUE B OCHOBHOUM IIKOJE SIBISETCS 0a30BBIM IO OTHOIICHHIO K
cucTreMe o0Iero XuMu4yeckoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT mpUcylIe OO0IIeMy XHMHYECKOMY OOpa30BaHHIO KJIIOUEBBIC LIEHHOCTH, KOTOpHIE
OTPaXKAIOT TOCYAAPCTBEHHBIC, OOIISCTBEHHbIE W HHAMBUAYAJIbHBIE MOTPEOHOCTH. DTHUM
OTpEJeNsieTCsl CyLIIHOCTh O0IIel cTpaTeruu oOydeHusi, BOCIIUTAHUS U Pa3BUTHS O0ydaromuxcs
CpeIACTBaMU y4eOHOr0 IpeaMeTa «XUMHUSD.

N3yuenune npenmera:

1) cmocoOcTBYeT (OPMHUPOBAHHMIO €CTECTBCHHOHAYYHON KapTHHBI MHpPA, JOCTHKCHHUIO
oOmieid 1 pyHKIIMOHAIBHOM IPaMOTHOCTH, JA€T BO3MOXXHOCTH ISl CAMOPA3BUTHUS JINYHOCTH.

BHOCHUT BKJIaJ] B (GOPMHUPOBAHNE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN MOJPOCTKOB, HABBIKOB
UX CaMOCTOATENbHON Y4eOHOHN NeATENbHOCTH, AKCHEPUMEHTANbHBIX U HCCIEA0BATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B TIOBCETHEBHOM JKM3HHU, TaK U B MPO(ECCUOHATILHOM 1€ TENbHOCTH;
3) 3HAKOMHT CO CHEU(PHUKOI HAYYHOTO MBIIUICHHUS, 3aKJIa{bIBACT OCHOBBI IIEJIOCTHOTO B3I/
Ha E€IUHCTBO NPUPOJBI M YENOBEKa, SBISETCS OTBETCTBEHHBIM J3TanoM B (OpMHpPOBaHHUU
€CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH  MOJAPOCTKOB; 4)  cmocoOCTByeT  (QOPMUPOBAHHUIO
LIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT
CBOH BKJIaJl B DKOJIOTHYECKOE 00pazoBaHue MoJipocTkoB Ha3BaHHble HampaBiieHUs B 00y4YeHUU
XUMHHM ~ 00€creyuBaroTCsl  crleuu(UKod  colepKaHusi MpeaMeTa, KOTOpBIM  sBISETCS
MeJarornyecky alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HaAyKW XMMHH Ha OIMpPENEIEHHOM dTame
e€ pa3BUTHSL.

Kypc XxumMum OCHOBHOW MHIKOJIBI OPUEHTHUPOBAH HAa OCBOECHHE OOYYaIOIIMMHUCA OCHOB
HEOPraHMYeCKOM XUMHUU UM HEKOTOPBIX TOHATUH M CBEOCHHM 00 OTHENbHBIX OOBEKTax
OPraHN4eCKOM XUMHUH.

Crpykrypa coaep:xaHus npeamera copMupoBaHa Ha OCHOBE CUCTEMHOTO MOJX0/a K €ro
nzyueHuto. CoaepkaHUE CKIIQJbIBACTCS U3 CUCTEMbl MOHSATUH O XHMHUYECKOM D3JIEMEHTE U
BEIIIECTBE W CHCTEMBI TOHITHH O XMUMHYECKOW peakiuu. OO 3TH CHUCTEMBI CTPYKTYpHO Op-
TaHU30BaHbl 10 TMPHUHIUITY MOCIEJOBATENILHOTO PAa3BUTHUS 3HAHMIM HAa OCHOBE TEOPETUUYECKUX
MPEJICTAaBJICHUM PAa3HOrO YPOBHS: ATOMHO-MOJIEKYJISPHOIO YyYeHHs] KaK OCHOBBI BCEro
€CTeCTBO3HaHMUsI, YPOBHS nepuoanueckoro 3akona J{. . MeneneeBa kak OCHOBHOTO 3aKOHA XU-
MUH, YICHHUS O CTPOCHUM aToMa U XMMHUYECKOH CBSI3U, MPEJCTABICHUN 00 AIIEKTPOIUTHUECKON
JMICCOLIMAIlMU BEIECTB B pacTBOpax. TeopeTnueckue 3HAHHUS PAcCMAaTPUBAIOTCS Ha OCHOBE
SMIUPUYECKHU MOJYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCSA MOCIEAOBATEIHLHO OT OJJHOTO
YPOBHS K JIPYrOMY, BBIIOJHSS (PYHKIUU OOBSICHEHHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOHOCTEH MPAaKTUYECKOTO MPUMEHEHUS U MOJIyUYEHUS U3Y4aeMbIX BEIIECTB

Takas opraHuzanus coAep)KaHHUS Kypca CHOCOOCTBYET IMPEACTaBICHUIO XUMHUYECKOM
COCTAaBISIIOIIEH HAyYHOW KapTUHBI MHpa B JIOTHKE €€ CUCTeMHON mpuponbl. TeM caMbiM
obecrieunBaeTcs BO3MOXKHOCTD /Ui (JOPMHUPOBAHUS Yy 00YJaIOIIMUXCS IEHHOCTHOTO OTHOIIICHUS K
HAyYHOMY 3HAaHHUIO M METOJaM I03HAaHUS B Hayke. BakHO Takke 3aMETHTh, YTO OCBOEHHUE
COJIep’KaHUs Kypca MPOUCXOJUT C MPHUBICYCHHEM 3HAHUN M3 paHEe M3YUYEHHBIX KYpPCOB:
«Oxpyxaromuit Mup», «brnonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

HEJIN U3YYEHUSA TIPEJIMETA «XUMMUSD»

K HampaBieHHIO TEpPBOCTENICHHON 3HAYMMOCTH TIPU pealu3aiii  00pa30BaTEeIbHBIX
¢bynkiui  npenMera  «XWMHS» TPATUIMOHHO OTHOCAT (OPMHPOBAHWE 3HAHHW OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUCCKOM IeSITeIbHOCTH
YeJIoBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3ajava IMpeaMeTa COCTOUT B
(OpMUPOBAHUM CUCTEMbl XMMHUYECKHX 3HAHUN — BaXHEUIIMX (AKTOB, MOHSATHI, 3aKOHOB U
TEOPETUYCCKHUX TOJOXKCHUMN, JTOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, si3bIKa
HAyKW, 3HAHUI O HAYYHBIX METOJAaX M3Yy4YCHHsS BEUICCTB M XMMHUYECCKHUX PEaKIMi, a TaKkKe B
(GOpMUPOBAHUU ¥ PA3BUTUU YMEHUU M CIIOCOOOB JCSATEIBHOCTH, CB3aHHBIX C IUIAHUPOBAHHEM,
HaGHIO,Z[eHI/IeM )41 IPpOBCACHUCM XUMHUYECKOT'O 9KCIICPpUMCHTA, CO6JIIOII€HI/I€M IpaBHJI
0€30MMacHOTO OOpAIEHUs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU.



Hapsiny ¢ o3Ttum  nenu wu3ydeHMsT MNOpeAMeTa B MporpaMMme YTOYHEHBI U
CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEr0 0Opa3oBaHUS.
Ceroanst B 00pa3oBaHuu 0000 3HAUMMOMN MPHU3HAETCS HANIPABICHHOCTh OOYYEHHUsI HAa pPa3BUTHE
U CaMOpPa3BHTHE JIMYHOCTH, (POpMHpOBaHUE €€ HHTeIeKTa M o0meld KyabTypbl. OOydeHue
YMEHUIO YYUTHCS M TPOJAOJIKATH CBOE 0Opa3oBaHME CaMOCTOSITEIBHO CTAHOBUTCS OJHOW W3
BOKHEHIINX (PYHKIMUNA YyUeOHBIX MPEIMETOB.

B cBsA3M ¢ 3TMM Ipu U3y4EHMM INpeIMeTa B OCHOBHOM IIKOJIE JOMHHHUPYIOIIEE
3HaYEHUE NPUOOpENN TaKue LEIH, KaK:

* popMHupoBaHME  HMHTEUICKTYaJIbHO  pPa3BUTOW  JIMYHOCTH, rOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIFHOMY NPUHSATHIO PEIICHHH, CIIOCOOHOM
a/1alTUPOBAThCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

* HalpaBJIEHHOCTh OOYy4YEHHMs] Ha CHUCTEMAaTHYeCKOe MpPHUOOIIEHHE Yydalmuxcs K
CaMOCTOSITEJIbHOM ~ [MO3HABaTENbHOM  JIEATENIBHOCTH, HAy4YHbIM  METOJaM  IO3HaHuf,
(hopMUPYIOIUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

* obecrieueHre YCJIOBUHM, CIOCOOCTBYIONIMX MPUOOPETEHUIO OOYJAIOIIMMUCS OIIbITa
pa3zHoOOpa3HON AEATEeIbHOCTH, MO3HAHHUSA U CAaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHIIi ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUJOB JESTEIbHOCTH;

e (dhopmupoBaHre yMEHUN OOBSCHATH W OICHUBATH SIBJICHUS OKPYKAIOIIETO MHUpa
Ha OCHOBAHHUHU 3HAHUU U OIIBITA, IMOJIYUYCHHBIX TP U3YYCHUNU XUMUU;

e dbopmupoBaHre y O0OYyYaIONIUXCS TYMAHUCTUYECKMX OTHOIIEHWUW, MOHUMAHUS
IIEHHOCTH XWUMWYECKUX 3HAHUH JUIS BBIPAOOTKH SKOJOTHYECKH IEJIeCO00pa3HOro
IIOBCIACHUS B 6I)ITy n pr210BOI>'I ACATCIIBHOCTH B LEIAX COXpPAHCHUA CBOCTO 3J0POBbBA U
OKpYKarollel NpUPOTHON CPEIbL;

d pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MTPOGUIIS U HAITPABJICHHOCTH JAIBHEHIIIETO O0yUeHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme obmiero o6pazoBaHus «XuMUS» MpPU3HAHA 00S3aTENbHBIM Y4EOHBIM
MpeIMeTOM, KOTOPBI BXOJUT B COCTaB NpeAMeTHON oOnactu «EcTecTBeHHO-HAaydHBIE
MIpEeIMETHD.

Y4eOHpIM MIaHOM Ha e€ m3ydeHue oTBefeHO 140 ydyeOHBIX 4acoB — mo 2 4 B
Hezento B 81 9 kilaccax COOTBETCTBEHHO.

l. INJIAHUPYEMBIE PE3YJIBTATHI OCBOEHMASA YYEBHOI'O
INPEAMETA «XUMMUSI»

V3ydyeHne XUMHHM B OCHOBHOM IIKOJI€ HAMPABJICHO Ha IOCTHIKCHHE OOYYarOIUMHCS
JMYHOCTHBIX, METAIPEJAMETHBIX U TPEAMETHBIX PE3YJIbTATOB OCBOCHHUS YUeOHOTO MpEMETA.

JIMYHOCTHEIE PE3VILTATEI

JIMYHOCTHBIEC pe3yJbTaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHUsI
JOCTUTAIOTCS B X0Jie OOYYCHHS XMMHU B €IUHCTBE y4eOHOW M BOCIIMTATEILHOU JESTEIBHOCTH
OpraHu3anud B COOTBETCTBHHM C TPATUIMOHHBIMH POCCHICKMMHU COIUOKYIBTYPHBIMU |
JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, TPHHSATHIMH B OOIIECTBE NpPaBWIAMU W HOPMaMH
MOBEJICHHsI, W CIOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHMSI, CAMOPA3BHTHS M COLMATHM3AIUU
oOyuaronuxcs.

JIMYHOCTHBIE PE3yIbTAThI OTPAXKAOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

1) MaTPUOTUYECKOTO BOCITUTAHUS:

- IIEHHOCTHOTO OTHOUIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY H
HAyYHOMY HACJICJIMI0, TIOHUMAHUs 3HAYCHUS XHUMHUYSCKOW HAyKd B JKM3HH COBPEMEHHOTO
o0IecTBa, CrIOCOOHOCTH BIAJIETh JIOCTOBEPHOW WMHGpOpMAIMEH O MEepPeIOBhIX JIOCTIKECHUSIX U
OTKPBITUSX MHUPOBOW M OTCUECTBCHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUPA U OOIIECTBA,

2) IPaXKIAHCKOTO BOCITUTAHUS:

- MPEJICTABJICHUS O COIMAJIBHBIX HOPMAaX M MPaBWIIaX MEKIUYHOCTHBIX OTHOILICHHWU B



KOJUIGKTHBE, TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHOW JCSITENbHOCTH IPH BBITIOJHEHUU
y4eOHBIX, IMO3HABATEIBHBIX 3aJad, BBIMOJTHCHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUH
y4eOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B IPOIECCE ITOH
y4eOHOM JIeATEIIPHOCTH; TOTOBHOCTH OIICHUBATH CBOE TIOBEICHUE U MOCTYIKU CBOUX TOBAPHILEH
C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

3) [EHHOCTH HAyYHOTO MO3HAHUS:

- MHUPOBO33PEHYECKUX TMPEJACTAaBIECHUNA O BEHIECTBE M XHMHUUYECKOM pEeaKIHH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH M COCTABJSIOIIUX OCHOBY MJIf
MMOHMMAaHMSI CYIIHOCTH HAyYHOW KapTHUHBI MUpPA; MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3BUTUS TPHUPOIbI, B3aUMOCBS3SAX UYEIOBEKA C MPHUPOJHOM CpENoi, O pOJIM XUMHUH B
ITO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

- TMO3HABaTEIbHBIX MOTHBOB, HAINPABJICHHBIX Ha TOJy4YE€HHWE HOBBIX 3HAHUU MO XUMUH,
HEOOXOIUMBIX sl O0BSICHEHUS HAOII0JAEMBIX TTPOIIECCOB U SIBJICHUIA;

MO3HABATENbHOH W WHQOPMAIMOHHOW  KYJBTYPHI, B TOM  YHCJIE€  HAaBHIKOB
CaMOCTOSITEIbHOW pabOThl ¢ y4eOHBIMH TEKCTAMH, CIIPABOYHOM JIMTEPATYpOH, JOCTYITHBIMH
TEXHUYECKUMU CPEICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHH;

- HTEpeca K 00OyUeHHIO U MO3HAHUIO, JTF0003HATEIILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00Opa30BaHUIO,  WCCIIEAOBATENLCKOW  JEATEIIFHOCTH, K  OCO3HAaHHOMY  BEIOOpY
HaTPaBJICHHOCTH M YPOBHS O0YYEHUS B JabHEHIIIEM;

4) hopMuUpOBaHHS KYJIbTYPHI 370POBB:

- OCO3HaHWs IEHHOCTH J>XW3HH, OTBETCTBEHHOTO OTHONIEHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBI 00pa3 >KW3HM, OCO3HAHWS TOCIEACTBHA W HENPHATHS BPEIHBIX
MpUBBIUEK (YHOTpEOJNEHUsI aJIKOTOJI, HAapKOTHUKOB, KypeHHs), HEOOXOJWMOCTH COOJIOJCHUS
nmpaBuJl 0€30MACHOCTH TIPH OOpaIieHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M peaJbHOMN
KU3HU;

5) Tpya0BOr0O BOCITUTAHUS:

- KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HOH, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUECKON U JAPYrHMX BUAAX JEATEIBHOCTH; MHTEpeca K MPAKTUYECKOMY
U3Y4YeHUIO Tpodeccuii M TpyAa pazIU4YHOrO poja, B TOM YHCIE HAa OCHOBE NPUMEHEHHS
MpeIMETHBIX 3HaHUM 1O XWMHH, OCO3HAHHOTO BbIOOpa HWHAMBUAYAIbHONW TPaeKTOPUU
MPOJIOJDKEHHUST O00pa30BaHMsl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
0OLIECTBEHHBIX UHTEPECOB U OTPEOHOCTENH;

6) 9KOJIOrHYECKOTr0 BOCIIUTAHUS:

- JKOJIOTMYECKH I11e1eco00pa3HOro OTHOUICHHSI K MPHPOJE KaK MUCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAaHHWSA, MOHHUMAaHMs IIEHHOCTH 3JI0pOBOro M Oe3omacHoro oOpasa
KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUYECKOMY U  ICUXUYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOJCHHS MpaBuil OE30MacHOTO MOBEACHUS MpU padoTe ¢
BEII[ECTBAMHU, a TAK)KE B CUTYAILIUSIX, YIPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

- CIIOCOOHOCTU MPHUMEHATH 3HAHUS, MOJy4aeMble MPU MU3YYEHUU XUMUU, ISl PEIICHUS
3a/la4, CBS3aHHBIX C OKPYXAloIIed MPUPOIHON CpEeloi, MOBBIIICHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYpP, OCO3HaHHS TJI00aJbHOTO XapakTepa HKOJOTMYECKUX MpOOJIeM M MyTed MX peuieHus
MIOCPE/ICTBOM METOJIOB XUMUH;

- SKOJIOTMYECKOTO MBIIUIEHUS, YMEHHMsS PYKOBOJACTBOBATbCS KM B II03HABATEIbHOIM,
KOMMYHHKATHBHOW U COIMATIBLHON MPaKTHKE.

MetanpeavMeTHblie Pe3VILTATEI

B cocraBe MerampenMeTHBIX pPe3ylIbTaTOB BBIACIAIOT 3HAYMMBIE UIS (POPMHUPOBAHUS
MHUPOBO33pEHUs OOILEHAYUYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNOTE3a, (akT, cucrema,
IpoIecc, 3KCIEPUMEHT U JIp.), KOTOpbIE HCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3THUX MPEIMETOB (POPMHUPOBATh MPEICTABICHHUE O
LIEJIOCTHOM Hay4HON KapTHHE MUpa, U yHUBEpCalbHble ydyeOHble AEUCTBUS (IIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIE, PEryIsSTHBHBIE), KOTOpble OOecreuyuBaloT (OpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOU JeATeIbHOCTH

MertanpeaMeTHble pe3ynbTaThl OCBOEHHsS 00pa3oBaTENbHOM MpOrpamMMbl 1O XUMHH
OTpa)XaroT OBJIA/ICHUE YHUBEPCAILHBIMU MIO3HABATEILHBIMH JCHCTBUSAMH, B TOM YHCJIE:

1) 6a30BBIMU JIOTHYECKUMU JCHCTBHUSIMU:



- YMEHHUEM MHCIOJIb30BaTh INPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHUU 3HAHUM:
pacKpbIBaTh CMBIC XUMHUYECKUX TOHATUM (BBIAETATh WX XapakTEpHbIE MPU3HAKH,
yCTaHaBIIMBaTh B3aUMOCBSA3b C JPYTUMH MOHSITHAMH), UCHOJIB30BATh MOHATHUS JJIsI OOBICHEHHS
OTHENbHBIX (DAaKTOB W SBJIEHUH; BHIOMPATh OCHOBAHUS W KPUTEPUU JUIA KIacCU(UKAITUH
XMMUYECKUX BEIIECTB U XMMUYECKUX PEAKLUM; YCTaHABIMUBATH IPUYMHHO-CIICICTBEHHBIE CBS3H
MeX1y OOBEKTaMU U3YyUEHUS; CTPOUTH JIOTUUYECKHUE pacCyX/1eHUsl (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH); IeTIATh BHIBOJIBI U 3aKIIIOUCHNS,

- YMEHUEM [pPHUMEHATb B IIpollecCe II03HAHWsS CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEeMblE€ B XUMHH, IPE0OPa30BbIBATh IIMPOKO MIPUMEHSIEMbIE B XUMHUU MOJIEIIbHBIE IPEICTaBIECHUS
— XUMHYECKHUH 3HaK (CHMBOJI 2JIEMEHTA), XUMHUECKast popMyJia U ypaBHEHHE XUMUYECKON peakiun —
IpU pelIeHUH Y4eOHO-TI03HaBaTeNbHBIX 33/a4; ¢ Y4ETOM 3THUX MOJEIbHBIX NPECTaBICHNIN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKM M3Y4aeMbIX OOBEKTOB — XMMHUYECKMX BEILECTB M
XUMHYECKUX PeaKInii;

2) 6a30BBIMHU HCCIIEOBATEIbCKUMHE JICUCTBHUSIMHU:

- YMEHHEM HCIT0JIb30BaTh MOCTABIICHHBIE BOITPOCH! B KAY€CTBE MHCTPYMEHTA TTO3HAHUS, a
TaKKe B KAauyeCTBE OCHOBHI il (POpMHUpOBAaHHS THUIOTE3bl 1O MPOBEPKE NPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHU;

- TIpUOOpETEHHE OMBITA MO TUIAHMPOBAHUIO, OPTAHU3AIMN U TIPOBEICHUIO YICHUYCCKHIX
AKCTIEPUMEHTOB: YMEHHE HAOIIOaTh 3a X0J0M IpoIlecca, CAMOCTOSTEFHO MPOTHO3UPOBATH €T0
pe3yibTar, (GOpMyIHpOBaTh OOOOIIEHHWS W BBIBOJABI 10 pe3ylbTaTaM IPOBENEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIIATh OTUET O MPOJIETIaHHOM padoTe;

3) paboToii ¢ nHpOpMaIHeii:

- YMEHHEM BBHIOMpATh, aHAIM3HPOBATH M MHTEPIPETHPOBATH WHPOPMALUIO PA3TUIHBIX
BUJOB U (OPM TIPEACTABICHUS, TOIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYIISIPHAS
JUTEpaTypa XMMHUYECKOTO CO/EpKaHus, CIIpaBoYHbIe NIocoOus, pecypcsl HTepHeTa);

- yYMEHHEM IMpPHUMEHATh pa3jIM4yHble METOJAbl M 3alpoChl INpPH IOUCKE M OTOOpe
MHGOpMAllUM M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOOUMBIX JUISl BBINOJHEHHsS Y4E€OHBIX H
[I03HABATENIbHBIX 3a/1a4 ONPEAEIEHHOrO THIA; IPUOOPETEHHE OIbITa B 00JACTU MCIIOJIB30BaHMS
MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJOIMH,  OBJIAJEHHE  KYJIbTypOH  aKTHBHOIO
UCIOJIb30BAHUS PA3JIMUHBIX TIOMCKOBBIX CHCTEM;

- YMEHHMEM HCIOJIb30BaTh U aHAIW3UPOBATh B MpoLecce ydyeOHOM U ucciaenoBaTeabCKOn
NeATeNbHOCTH HH(OPMALIMIO O BINUSHUM IPOMBIIUIEHHOCTH, CEJIbCKOTO XO34HCTBA U TPAHCIOPTA
Ha COCTOSIHUE OKPY’KaIoLIe IPUPOTHON CPebl;

4) yHUBepCaJIbHBIMH KOMMYHUKATUBHBIMH JCHCTBHSMHU:

- YMEHHMEM 3a/laBaThb BOINpPOCHI (B XOJ€ AMAIOra W/WIM JIUCKYCCHM) IO CYIIECTBY
oOcyxnaeMoi TeMbl, (OPMYIHMpPOBaTb CBOU MPEUIOKEHUS OTHOCHUTEIBHO BBIIOJIHEHUS
IPEUI0KEHHOH 3a1a4H;

- NpuOOpeTeHHe OIbiTa NPE3EHTAlMU PE3YyIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abOpaTOPHOro OIbITa, JA0OPaTOpHOl paboOThl MO MCCIEIOBAHUIO CBOWCTB
BEIECTB, y4eOHOTO IIPOEKTA);

- 3aMHTEPECOBAHHOCTb B COBMECTHOM €O CBEPCTHHKAMU I[O3HABATEIBHOM U
HCCIIEI0BATENILCKOM JIEITEeNbHOCTH HPU PEILICHUH BO3HUKAIONIMX MpoOJIeM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB M COIJIaCOBaHMs MNO3MIMN (0OCyXaeHus, oOMEH MHEHMSIMH, «MO3TOBbIE
ITYPMBI» U P );

5) yHHBepCaJbHBIMH PETYISTUBHBIMU JCHCTBUSMH:

- yYMEHHEM CaMOCTOSITENIbHO ONpEeNeNsATh LeId JAEATeNbHOCTH, IJIAaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JIESITEIbHOCTD,
BbIOMpaTh Hambosiee H(PPEKTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX W IMO3HaBaTEIbHBIX 3ajad,
KOPPEKTHPOBATh IMPEUIOKEHHBIH aITOPUTM JEWCTBUI NPHU BBIOJHEHUU 33JaHUN C y4ETOM
MOJTy4EeHHUsI HOBBIX 3HaHUI 00 N3ydaeMbIX 00BEKTaX — BEIECTBAX U PEaKIMIX;

- YMEHHMEM HCMOJb30BaTh M aHAIM3UPOBAaTh KOHTEKCTHI, INpeajaraeMble B YCIOBHHU
3aJaHuH.

IlpeaMeTHbIe Pe3VIbTAThI

B cocrtaBe mnpeaMeTHBIX pE3yAbTaTOB II0 OCBOEHHUIO 0O053aTENBHOTO COAEp)KaHus,
YCTAQaHOBJICHHOTO ~JaHHOW MpPHUMEpHOM pabouell mporpaMMoOil, BBIIEIAIOT: OCBOCHHBIC
o0OyJaromuMucs HaydyHble 3HaHUS, YMEHUS U CHIOCOOBI ACUCTBUH, crierpuyeckre s IpeaMeT-



HOU OGHaCTI/I «XI/IMI/ISI», BUJbl JACATCILHOCTH 10 IMOJYYCHHIO HOBOI'O 3HAHUA, CIro
MHTEPIpPETAIHNH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIUAX

[IpenMeTHble  pe3ynbTaThl IPEACTABICHBI IO TrojJaM OOY4eHHS U OTpaxaroT
c(hOPMUPOBAHHOCTH Y 00YJAIOIIMXCS CISTYIOMNX YMEHU:

8 KJIACC
packpvieamso CMBICIHI OCHOBHBIX XAUMHAYECKUX TOHITHM: aToM,
MOJIEKYJ1a, XAMUYECKUN 3JICMEHT, poCcTOe BCIIECTBO, CJI0KHOE
BEILIECTBO, CMECh, BaJICHTHOCTb, = OTHOCHUTEJIbHAs aTOMHas M MOJEKYJIIpHas Macca,

KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas [J0Js XUMHYECKOIO 3JIEMEHTa,
MOJISIPHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULATENILHOCTb, CTEIEHb
OKHCIICHUs, XMMHUYECKas peakius, TeruioBoi »(PdexT peakuunu, KiIacCUPHUKALUS PEaKIIHH,
XMMMUECKasi CBSA3b, PaCTBOP, MaccoBast 0Jisl BEIIECTBA B PACTBOPE;

1) ULTIIOCMPUPOB8AMsb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITHUU U MPUMEHATH
9T TIOHSTHUS TIPU ONMCAHUH BEIIECTB U UX MPEBPAICHU;

2) UCNnoIb306amb XUMUYECKYI0 CHMBOJIMKY JJISl COCTaBJIEHHUS (OpMYJI BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

3) onpeodensimsb BaICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX; CTETICHb
OKHCIICHUS PJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; TPUHAIICKHOCTH BEIIECTB K OMPEACIEHHOMY
KJIacCy coeauHeHWW 1o QopmynaM; BHJ XHMHYECKOW CBs3M (KOBaJeHTHAss W HWOHHAas) B
HEOPraHMYECKUX COCAMHEHUSX;

4) packpvieamv — cmvicn  nepuogumdyeckoro  3akoHa J[. WM.  MeHnneneesa:
JEMOHCTPUPOBATh TIOHMMAaHHUE MEPUOJIUUECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHX DJIEMEHTOB
OT HUX TMOJOXKEHUS B TEPUOJUYECKOM cHUCTeMe; 3aKOHOB COXpPAaHEHHUS MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO Y4Y€HUS, 3aKoHa ABOTAJpoO; onucwleamv u
xapakmepuzoeams TAONMUHYIO (QOpPMY MEPUOAMYECKON CHCTEMbl XHUMHYECKHUX 3JIEMEHTOB:
pasnuuaTh MOHSTHS «rJaBHas moarpynmna (A-rpymma)» u «mobounas noarpymma (b-rpymma)y,
Masible U OOJIbLINE MEPHOJbI; cOomHOoCcUms 0003HAUEHUS, KOTOPbIE UMEIOTCS B TabiuIie
«Ilepnoguueckass cucrteMa xumudeckux od1eMeHToB [ U MeHneneeBa» ¢ 4HUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsj snpa, obiiee
YHCIIO 3JIEKTPOHOB M PAaCHpEIesIEHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

5) Kiaccupuyupoeams ~ XUMHUYECKHE DIIEMEHTBI; HEOPraHWYECKHE BEIECTBA;
XAMUYECKHAE PEeakluu (10 YHCIy M COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY
sddexry);

6) xapakxmepuzoeamsv  (onucviéamp) OOIME XHMHUYECKHE CBOWCTBA BEIIECTB

Ppa3jiIniHbIX KJIACCOB, IIOATBECPKAAA OIIMCAHUEC MpHUMEpaMUu MOJICKYIIIPHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYHOIIIUX XUMHUYCCKUX peaKHHﬁ;

7) npocHo3Uuposaniob CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa; BOBMOJXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JINYHLBIX YCIIOBHUSX;
8) 6blUUC/iAmMb OTHOCUTCIIBHYIO MOJICKYIIPHYHO W MOJEIPHYHO MACChI BCIICCTB,

MacCOBYIO JJOJIO XHMHYECKOTO 3JIEMEHTa N0 (GopMysie COEANHEHHUS; MACCOBYIO JIOJIO BEIIECTBA
B PacTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XMMHUYECKOW PEeaKLny;

9) npumensimbs OCHOBHBIE OIEPALMU MBICIUTENBHOW JAEATEIbHOCTH — aHaIu3 U
CHHTE3, CpaBHEHHME, 000OIIEHHEe, CUCTEeMATU3alMI0, KIacCU(UKAINIO, BBISBIEHUE MPUYUHHO-
CIICZICTBEHHBIX CBsI3€il — JJIs M3yueHHs] CBOWMCTB BELIECTB M XUMHUYECKUX PEaKLUH; ecTe-
CTBEHHO-HAay4YHbIE METOJbl TO3HAaHUS — HaONIOJeHHe, HW3MEpPEeHUe, MOAEIMPOBAHNE,
HKCTIIEPUMEHT (pealbHbI U MBICIICHHBIN);

cnedosamy  TpPaBUJaM  TIOJb30BAHUS XUMHUYECKOW TOCYIOH U Ja0OpaTOpHBIM
o0opyJoBaHHEM, a TakXke IMpaBUiIaM OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMHU TO BBIMOJHEHUIO JITAOOPATOPHBIX XHMUYECKUX OIBITOB IO TONYYEHHIO H
COOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOJAOPOJAA M KHUCIOPOA), IPUTOTOBICHHUIO PACTBOPOB C
OTNpeNieNI€HHOW MaccoBOi J1oyiell PacTBOPEHHOTO BEIECTBA; IUIAHUPOBATh U IMPOBOJIUTH
XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAaHUIO PACTBOPOB ILENOYEH M KHCIOT C MOMOIIBIO
WHIUKATOPOB (JTakKMYyC, (heHONPTaNCHH, METUIOPAHXK U JIp)



9 KUIACC

PACKpbl8ams CMblC/l OCHOBHBIX XMMHMUECKUX MOHATUNA: XUMHUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AaHHWOH, IIPOCTOE  BEIIECTBO,  CJIOXKHOE  BELIECTBO,  BAaJEHTHOCTb,
JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas peaklus, XUMHUYECKasi CB3b,
TETIOBON A(PQEKT peakuuu, MOjIb, MOJSIPHBIH 00BEM, PacTBOP; AIEKTPOIUTHI, HEIIEKTPOIHUTHI,
ANEKTPOJIUTUYECKAST TUCCOIMAIIUS, PEAKIIMM MOHHOTO OOMEeHa, 0OpaTuMble U HEOOpaTUMBIE pe
aKLUHU, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE
¥ BOCCTAaHOBJICHHE, JUIOTPONHSA, aM(pOTEPHOCTb, XMUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHA,
MeTajsIn4yeckas), KpHUCTaJUIMYecKass pemiérka, KOppOo3Hsl METaJJIOB, CIUIABbl; CKOPOCTh
XUMHMUYECKOH peakluu, npenenbHo gonyctumas konuentpauus (ITIK);

1) UTIOCMPUPOBAMb B3aUMOCBS3b OCHOBHBIX XMMHUUYECKUX HNOHSITUM U INPUMEHSTH
9TH MOHATHUS IPU OMIMCAHUN BELIECTB U UX MPEBpAILCHU;

2) UCNnoIb306amb XUMHUYECKYI0 CHMBOJIMKY JJISl COCTaBJICHHUS (OpMYJI BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

3) onpedensimb BAJIEHTHOCTb U CTENEHb OKUCICHHMSI XMMHUYECKHUX JJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOTO COCTaBa; MPUHAMIEKHOCTh BEIIECTB K OMNPEACIIEHHOMY Kiaccy
coeMHeHUI no (GopmynaM; BUJ XUMHUECKON CBSA3HM (KOBaJICHTHAs, HOHHAs, METAJUIMUECKas) B
HEOPraHMYECKUX COEJMHEHUSX; 3aps] HMOHA IO XUMHUYECKOM QopMmyse; XapakTep Cpeabl B
BOJHBIX pacTBOpax HEOPraHMYECKUX COEAMHEHUH, THUN  KPUCTAIIMYECKOW  pPErmETKH
KOHKpETHOTO BEIIECTBA;

4) packpvieamv  cmbicn nepuogudeckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHUE: ONUChIBAmMb U XaApakmepuzosams TaOIUYHYI0 (QopMy
MEePUOTUYECKON CHUCTEMbl XMMHUYECKHX AJIEMEHTOB: pa3ivyaTh MOHSTHUS «TJIaBHAs MOATpyIna
(A-rpynma)» u «mmo6ounas noarpymnma (b-rpymnma)y», Manbie 1 00JbIINE IEPHOIBI; COOMHOCUNMD
0003Ha4YeHUsI, KOTOPbIE UMEIOTCSI B IEPUOAMYECKOM TabIuIle, C YUCIOBBIMU XapaKTePUCTHUKAMU
CTpPOEHHUSI aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB U 3apsll sAapa, oOlee YUCIo 3IEKTPOHOB U
pacnpeziefieHue UX MO JIEKTPOHHBIM CIIOSIM); 00bACHAMb O0IIMe 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB U HMX COCIUHEHMH B Mpelenax MallbIX MEPUOJOB U TIaBHBIX MOATPYII C
YYETOM CTPOCHUS UX ATOMOB;

5) Kiaccuguyupogams ~ XUMHYECKHUE JJIEMEHThI; HEOPraHWYecKHe BellecTBa;
XMUMHUYECKHE PEeaKIMH (10 YUCITY M COCTaBy Y4acTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHHSI XUMHUUECKUX 2JIEMEHTOB);

6) xapakxmepuzoeamsv  (onucviéamp) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsi OMUCAHUE PUMEPAMU MOJIEKYIISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHi;

7) cocmaegnsims YpaBHEHUS JEKTPOJUTHUYECKON AUCCOIMALMY KUCIOT, HIeNoued U
COJIeH; TIOJTHBIE U COKpalIEHHbIE YpPaBHEHMS pEaklMii MOHHOTO OOMEHa; YpaBHEHUS peakiui,
MOATBEPKIAIOIIUX CYIIECTBOBAaHHE T'€HETUYECKOM CBSI3M MEXIY BEIIECTBAMH PAa3JIUYHBIX
KJIaCCOB;

8) packKpoleanio CYIIHOCTDb OKHCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX pCaKHI/Iﬁ
oCpCaACTBOM COCTABJICHHA 2JICKTPOHHOTI'O OajaHca 3THUX peaKHI/Iﬁ;
9) npocHo3upoeantob CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA;

BO3MO’KHOCTH MPOTEKAHUSI XUMHUECKUX PEBPAILCHUH B PA3JIMUYHBIX YCIOBUSAX;

10)  ewvlyucIAMbL OTHOCHTENBHYI) MOJICKYISIPHYIO M MOJISIPHYEO MAacChl BEIIECTB;
MacCOBYIO JIOJIH0 XMMHUYECKOTO 3JIeMeHTa 1Mo (hopMysie COeMHEHHUs; MacCOBYIO JIOJIIO BEIIECTBA
B PacTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOW PEeaKLny;

11)  crnedosams TpaBUIAM TOJB30BAHUS XUMHUYECKOW MOCYIOW U JIaDOPAaTOPHBIM
o0OpyZoBaHHEM, a TakXke MpaBUiIaM OOpalleHUs C BeIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB IO TOJYYEHHIO H
COOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTTIEKUCIIOTO ra3a);

12)  npoeooums peakuuu, NOATBEPXKIAIOIINE KAaYeCTBEHHBIH COCTaB pPa3IMYHBIX
BEIIECTB: PACIO3HABaTh OMNBITHBIM NYTEM XJIOpPHA- OpoMHI-, HMOAMI-, KapOoHaT-, Qocdart-,
CHJIMKAT-, Cynb(}ar-, TUAPOKCUI-UOHBI, KaTHOHbl aMMOHHUS M HOHBI H3YyYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

13)  npumensmv OCHOBHBIC OINEPAIlMH MBICIUTEIBHON AEATEIBHOCTH — aHAIU3 WU



CHHTE3, CpaBHEHHE, OOOOIICHHME, CHUCTEeMAaTH3alMI0, BBIABICHHE MPHYUHHO-CIECICTBEHHBIX
CBA3€M — I M3Yy4YEHUs CBOMICTB BEIIECTB M XMMMUYECKUX PEAKLUN; €CTECTBEHHO-HAy4YHbIE
METOJIbl TIO3HAHUSI — HaOIIoeHNe, N3MEPEHUE, MOJICIUPOBAaHUE, HKCIIEPUMEHT (peasIbHbI U



MBICJICHHBI )
14)  OpoOBOMUTH OMBITBI, C HCIOJH30BAaHMEM  AHAJIOTOBOIO  JIAOOPATOPHOTO
obopynoBanus u 1uppoBoro odopyaoBanus (meHTp «Touka pocTay).

1. COILEPXKXAHHUE YYEBHOI'O NIPEIMETA «XUMMWS»

(mnpakTHyecKasi 4acTbh Y4eOHOrO CO/epPKaHUSA NpeAMeTa YCWIeHA MaTepuajibHO-
TexHu4eckoii 0a3oii menTpa «Touka pocra», HCHOAB3YyeMOro AJis peaau3aluu
o0pa3oBaTe/IbHBIX IPOrPAMM B PAMKAX NPeNnoIaBAHUS XUMHH)

8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE OHATHSA

[Ipenmer xumun. Posb xumum B Ku3HU 4enoBeka. Tema m BemecrBa. dusznueckue
CBOMCTBA BEIIECTB. ATperaTHOE COCTOsIHHE BeliecTB. [loHsATHE 0 MeTo/ax MO3HAHHUS B XUMUU.
Xumus B cucteMe Hayk. YucTelie BeniecTBa U cmecu. CriocoObl pa3iesieHusl CMeceil.

ATOMBI W MOJIEKYJbl. XUMHYECKHE dJIeMEHThl. CHMBOJIBI XMUMHYECKUX DJIEMEHTOB
[IpocThie U cl0KHBIE BEIIECTBA ATOMHO-MOJIEKYIISIPHOE YUCHHE

Xumuueckass ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
MMOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHTENbHAS aTOMHAast Macca. OTHOCUTENIbHAS MOJICKY IS pHAs
Macca. MaccoBast 10JIsl XAMAYECKOTO JIEMEHTa B COSMHEHUH

DuU3NYECKME W XUMUYECKUE SIBIICHHS. XUMHYECKas peakuus U €€ MNPHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIMIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus XUMHUECKUX PEaKIIHil
(coenuHeHws, pa3IoKEHHS, 3aMEIICHU ).

XUMUYECKUH IKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYIOH, C MpaBuiIaMHu paboThl
B Jsabopatopun U mpuéMamu oOpalieHusi ¢ JIaboOpaTOpHBIM OOOPYAOBaHUEM; H3YUYCHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3IlOB HEOPTraHWYECKUX BEIIECTB; HaOMOAeHUE (PU3NUECKUX
(nyaBneHue BOCKa, TasiHUE JIbJla, paCTHPaHUE caxapa B CTYNKE, KUIIEHHE W KOHACHCAIUS BOJIbI)
U XUMHUYECKUX (TOpeHHE CBEYH, MPOKAIMBaHUE MEAHOW MPOBOJIOKH, B3aWMOJEWUCTBHE MeNa C
KHUCIIOTOM) sIBIIEHUH, HAOJIIOACHWE W ONMHCAaHWE MPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peakiuit
(paznmokeHue caxapa, B3aWMOJEWCTBHE CEpPHOM KHCIOTHI C XJOPUAOM Oapus, pas3iokKeHHe
ruapokcuaa Menu (I1) mpu HarpeBanum, B3aMMOJICUCTBHUE Kelie3a ¢ pacTBopoM cosm meau (1),
M3y4eHHEe CIOCOOO0B pa3zieneHust cMecel (C MOMOIIBI0 MarHUTa, (GUIbTPOBAHUE, BhIIAPUBAHHE,
TUCTUIUTSIIMS, XpoMmaTorpadusi), MpOBEICHHE OYHUCTKU IIOBAPEHHON COJM; HaONIOJIEHUE WU
OIIMCAaHUE pEe3YyIbTAaTOB IPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl;
CO37aHKe MOJIeJIe MOJIeKy (IIapOCTEP>KHEBBIX).

BaxuHelinmue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx - cmech razos. CoctaB Bo3ayxa. Kucioponx - 3jieMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopona B npupoje, pusndeckue u XuMUYeCKHe CBONCTBA (pEaKIMu FOpEeHus).
Oxcuppl. Ilpumenenue xuciopoga. CrnocoObl MOJIydYeHHUS KHUCTOpoAa B JabopaTtopuu H
npoMeleHHocTu. KpyroBopoT kucnopona B mpupojae. O30H - auioTpomHas MoAuQUKaius
KHCJIOpO/1a.

TermnoBoit >PPexT XUMHUUYECKON peakinh, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- H
SHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: Yrojlb W MeETaH. 3arps3HEHUE BO3/lyXa, YCHICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOS

Bonmopon - snemeHT u mpoctoe BemiecTBOo. HaxokzneHue Boaopoga B IPHUPOAE,
¢busznuecKkue U XUMHUYECKHEe CBOWCTBA, MPHUMEHEHHUE, crocoObl monydeHus. CocTtaB KUCIOT U
coJien

KomnuectBo BemiectBa. Mosb. ModssipHast Macca. 3akoH ABorazipo. MousipHbIil 00BEM
ra3oB. Pacuérel o XUMUYECKUM ypaBHEHUSIM

dusnueckue cBoucTBa BoJAbl. Boma kak pacrBopurens. PactBopsl. HacelienHbie u
HEHACBIIIIEHHBIE PAaCTBOPLL. Pacmeopumocms eujecms 6 gode. MaccoBas JOJs BEIECTBa B



pactBope. XuMHuUecKue cBoiicTBa Bojabl. CocraB ocHOBaHMil. Posib pacTBOpoB B Ipupojze U B
XKU3HU dYesioBeka. KpyroBopor Bojbl B Ipupoje. 3arpsisHEHHE NpUPOAHBIX BOJ. OxpaHa u
OYMCTKA IPUPOIHBIX BOJ

Knaccudukanuss Heopranmdeckux coemuHeHuil. Oxcunsl Kimaccudukanuss OKCHIOB:
cojieoOpa3yromie (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCUJIOB (MEXJIyHapoaHasi W TpuBHUalbHasA). Du3nyeckne M XMMHUUYECKHE CBOMCTBA OKCHIOB.
[Tonydenue.

OcHoBanms. Knaccudukanusi ocHOBaHWH: TIENOYM M HEPACTBOPUMBIC OCHOBAHHSI
Homenknarypa ocHoBaHuil (MexAyHapoAHas M TpuBHaibHas) Pu3MUECKUE U XUMHYECKUE
CBOMCTBA OCHOBaHuUM. [TosrydeHne ocHOBaHMM

Kucnorel. Knaccudukamus kucnor. Homenknmatypa KHCIOT —(MEKIyHapoAHas W
TpuBUaibHas) PU3NUYECKUE U XUMUYECKHE CBOWCTBA KUCIOT. P aktuBHOCcTH MetamioB H. H.
bekerona. [lonyueHue Kkucimot

Comu. HomeHnknatypa cosell (MexayHapoAHass W TpuBuaibHast). duszuueckue u
XUMUYECKHe cBoMcTBa cojiel. CriocoObl MOTydeHust coiei

I'eneTnueckas CBA3bL MeKAY KJIACCAMH HEOPTaHUMYECKUX COeUHEeHUH

XUMHUYECKUN HSKCIEPUMEHT: KAa4eCTBEHHOE OIpe/eNieHne COJepKaHUsl KHUCIopoJa B
BO3JlyX€e; MOJIydeHHE, COOUpaHUe, paclio3HaBaHue U U3yYeHHe CBOMCTB KUCIIOPOAa; HaOt0IeHUue
B3aMMOJICHCTBUS BEIMIECTB C KHCIOPOJIOM M YCIOBHS BOSHUKHOBEHHUS U MPEKPAIIECHUS TOPECHUS
(mokapa); o3HaKoMJIeHHE ¢ oOpasllaMu OKCHJIOB W OIMCAHWE HX CBOWCTB; IOJyYCHHE,
cobupaHue, pacrio3HaBaHWE W W3y4Ye€HHWE CBOWCTB BOJIOpOJa (TOpEHHE); B3aUMOJCHCTBHE
Bojiopona ¢ okcugoMm meau (II) (BO3MOXKHO HMCTONMB30BaHUE BUICOMATEPHANIOB); HAOIIOICHUE
00pa310B BElIeCTB KOJUYECTBOM | MOJIb; HCCeI0BaHUE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO; MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHONW MAacCOBOM J0Jiei
pPacTBOPEHHOTO BEIIECTBA; B3aWMOJIEHCTBHE BOABl C MeETaulaMU (HATPUEM M KaJIbLIUEM)
(BO3MOKHO HMCHOJIb30BaHUE BUACOMATEPUAJIOB); OMPEICIIEHUE PACTBOPOB KUCIOT U LIEJIOYEH ¢
MOMOIIBI0 HMHAMKATOPOB; HCCIENOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB pPA3IUYHBIX
KJIacCOB; HaOJIOZCHHE W3MEHEHMs] OKpPacKHM HHIMKATOPOB B PAaCTBOpPAaxX KHUCIOT M IIEJIO0Yeil;
u3ydeHue B3aumojencTBus okcuma meau (1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT C
MeTaJUlaMH, peakUWid HEeUTpaau3alMy; MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHUE
OJIHOTO METaJlJIa JIPyTMM M3 pacTBOpa COJIM; PEUICHUE SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
«BaxuHeilmue K1accel HEOPraHUYECKUX COCTMHEHUIN

[lepmoanueckuii 3akOH W MEpUOAUYECKAss CUCTEMA XUMHUYECKHX »3yeMeHToB J[. U.
MenpeneeBa. CTpoeHue aTOMOB.

XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEaKIMHU

[lepBpie MOMBITKH KIAacCU(PUKAUU XUMHYECKUX deMeHTOB. [loHsTHE O Trpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUABI U THIPOKCUIBI

[lepuonnueckuii 3akoH. llepuommyeckass cucrema Xumuyeckux saemeHto J[. .
MenneneeBa. Bunbl Tabmuiel «llepuoamdeckass cucrema XuMuYeckux osiementoB JI. M.
MenpaeneeBay. [lepuoasl u rpynmbl. @U3NUYECKUl CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB NEPHU-
0/1a U TPYIIIBI DJIEMEHTA

Crpoenue aromoB. CocraB aTtoMHbIX saep. W3otombl. OnektpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMUUYECKUX DIEMEHTOB MEPUOJAUYECKON CHCTEMBI
J. . MenpneneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro MOJIOKEHUIO B IEPUOINYE-
ckout cucreme /[ I Meneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METAJITMYECKUX
M HEMETAJUIMYECKUX CBOWCTB IO TpylnaM U MepHojiaM. 3HAUYEHHUE MEPUOJUYECKOr0 3aKOHA U
MEPUOANYECKON CHUCTEMbl XHUMHYECKUX AJIEMEHTOB i1 pa3BUTHS Hayku W mpaktuku. [, U.
MeHnneneeB — y4€HbBIN U I'PAXKIAHUH.

DNEeKTPOOTPULIATENILHOCTh XUMUUYECKUX OJEMEHTOB. XHUMHUYECKas CBA3b (MOHHAs,
KOBAJICHTHAs MOJISIPHAsI U KOBaJIeHTHas HenoJsipHast). Crenenb okucaeHus. OKUCIUTENbHO-



BOCCTaHOBUTEJbHbIE peakuuu. IIpomeccsl okuciaeHHss W BOCCTaHOBJIEHMs. OKucCIUTENH U
BOCCTaHOBUTEIHN

XUMHYECKUH SKCHEPUMEHT: H3y4eHHE OOpasliOB BEHIECTB METAUIOB UM HEMETAJIOB,;
B3aUMO/JICHICTBUE TUAPOKCHIA LIUHKA C PacTBOpaMH KHUCIIOT U ILEJOYel; MPOBEAECHUE OIIbITOB,
WUIIOCTPUPYIOIIUX MTPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUil (rOpeHue, peakuuu
Pa3IoKEHUs, COCTUHEHMS).

Meoicnpeomemuule ces3u

Peanuszanus MeXnpeaIMeTHBIX CBsI3€l IPU U3yYEHUU XUMHUU B 8 KJIacCE OCYLLECTBIISIETCS
yepe3 MHCMOJb30BAaHME KaK OOIIMX €eCTECTBEHHO-HAy4YHbIX IOHSATUM, TaKk M  IOHATUH,
SIBJISIFOILIUXCSI CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA

OO0mue ecTecCTBEHHO-HAyYHbIE TOHSTHS: HaydHbId (DaKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJn3,  CHUHTE3,  KIacCU(pUKalusi, IEePUOJUYHOCTD, HaOJI0ICHHE, AKCIEPHUMEHT,
MOJENUPOBAaHNE, U3MEPEHNE, MO/IEIIb, SIBJICHHE.

®duznka: mMaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PaJAUOAKTUBHOCTD,
MOJIEKYJa, AJIEKTPUYECKUM 3aps]l, BEIIEeCTBO, TeN0, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBa,
ra3, pU3NYECKUe BEIINYNHBI, €IMHUIIBI H3MEPEHUs], KOCMOC, IJIaHEThI, 3BE3/1bl, COoHIIe

buonorus: doTocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOJABI, TOJIC3HBIC
HCKOIaeMbl€, TOIJIMBO, BOJHbBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMH4YecKasi peakius

[Iepnognueckuit 3akoH. Ilepmonmueckass cucrema XUMHYecKuX dnemeHTtoB JI. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XHMHYECKUX
AIIEMEHTOB MEPBBIX TPEX NEPUOIOB, Kalus, KalbLHUig M HX COCAUHEHHUH B COOTBETCTBUH C
MOJIOKEHUEM AJIEMEHTOB B MEPUOINYECKON CUCTEME U CTPOCHUEM MX aTOMOB

CrpoeHue BemecTBa: BUIbl XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUECKON PEMIETKU U BUAa XMMHUYECKOH CBS3U
Knaccudukanuss ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BellecTB (MEXKIyHapoaHas U
TpUBUAIbHAs)). XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K pa3IUYHBIM KjaccaM
HEOPraHUYECKUX COEIUHEHUI, TeHeTHYeCcKasl CBsI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuMUYECKUX PeakUil M0 pa3Iu4HbIM MPU3HAKaM (110 YHUCITY U COCTaBY
YYacTBYIOIIMX B pEaKUUU BEUIECTB, MO TEIIOBOMY O3(PQeKTy, MO0 H3MEHEHHIO CTereHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaluzaropa). JK30- H
SHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHE ypaBHEHUS. [loHATHE O CKOPOCTH XUMUYECKOU
peakuuu. Ilonarue o0 oOpaTUMbIX U HEOOpaTUMBIX XHUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U TeTEepOreHHbIX peakunusx. [lonstue o xumuueckoM paBHOBecuu. DakTophI,
BIIUSIIOILIME HA CKOPOCTh XUMUYECKOM PEaKIuu U MOJI0KEHHE XMMHUUYECKOTO PABHOBECHS.

MexaHu3M  OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX  pEakiuil  (SIEKTPOHHBIA  OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiuu) Teopus SIeKTPOIUTUYECKON AMCCOIUAIIIH.
DNEKTPOIUTHl M HEINEKTPoJUThl. KaTnoHbl, aHHOHBL. MeXaHH3M AMCCOIMAIMM BEIIECTB C
pa3IMYHBIMU BUJAMH XuMudeckoi cBsizu. Crenenb auccounanuu CuibHble H  clia0ble
IIEKTPOJIUTHI.

Peakiiun noHHOrO oOMeHa. YcIoBUS NPOTEKAHUS PEeaKLUil HOHHOTO OOMEeHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHHUs peakuuii CBOWCTBa KHUCIOT, OCHOBAaHMW M COJIEM B CBETE
MPEJICTaBICHU 00 SJIEKTPOIUTUYECKON nauccouuanuu KadecTBeHHBbIE pEaKIMM Ha HWOHBIL.
[TonsTre o0 ruapoIU3€e COJIEH.

XVUMHUYECKUN 3KCIIEPUMEHT: O3HAKOMJICHME C MOJEISMH KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIeCTB — METAIIOB U HEMETAIOB (rpadura U amMasa), CIOKHBIX BEIIECTB
(xyopuga HaTpuUs); HCCIEIOBAHUWE 3aBUCHUMOCTHM CKOPOCTH XHUMHUYECKOM peakuud OT
BO3/ICUCTBUS Pa3IMYHbIX (PAKTOPOB; MCCIIEAOBAHUE IEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpouecca  JUCCOLMALMM  KHUCIOT, IIelo4ed U cojiel  (BO3MOJKHO — HMCIOJIB30BaHUE
BHJICOMATEPUANIOB); TPOBEJACHHUE OMBITOB, WLTIOCTPUPYIOMINX MPHU3HAKK MPOTEKAHUS PEaKIIHi



MOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIJCJICHHE Tra3a, 0Opa3oBaHWE BOJBI); OIIBITOB,
WUTIOCTPUPYIOIIMUX MTPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil (rOpeHue, peakuuu
pa3ioKeHus, COEIMHEHHS); paclO3HABAaHUE HEOPraHMYECKHUX BEIIECTB C  IOMOIIbIO
Ka4eCTBEHHBIX PEAaKIMii HAa HOHBI; PEHICHNE SKCIIEPUMEHTAIIbHBIX 3a1a4

HemeTanibl U X coeTHHEHUS

OOmiass xapaxkTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
creneHn okuciaeHuss CTpoeHue M (QU3NYECKHE CBOMCTBA IMPOCTHIX BEUIECTB — TaJOr€HOB
XUMHYECKHE CBOWCTBA Ha IpUMEpPE XJopa (B3aUMOJEHCTBUE C MeTalllaMH, HEMETaJljlaMu,
miesnioyamu).  Xijopoojopona. ComnsiHas — KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOPOBOJIOPOJIa HA OPraHU3M 4YelloBeKa. BaxHeiire XJIopuabl
U UX HaXO0XEHHUE B IIPUPOJIE.

O0mas xapakrepuctuka 3jeMeHTOB VIA-rpynnbl. Oco0eHHOCTH CTPOEHHUS ATOMOB,
XapaKTepHble CTeNeHU OKUCJIEHUSs

Ctpoenne u (Qu3MUECKHE CBOWCTBA TMPOCTHIX BEHIECTB — KHUCIOpOJAa U CEpPbI
AmotponHbeie MOAU(UKAIIMKM KUCIOPOJa U cepbl XUMUUYECKHE CBOWCTBa cepbl CepoBOIOPOI,
cTpoeHue, pu3nueckue U XUuMu4eckue cBoiicTBa OKCHUJIBI cepbl KaK MPEICTaBUTENN KUCIOTHBIX
okcuioB CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBa (0OIIME KaK MpeACcTaBUTENS
KJ1acca KUCJIOT U crienududeckre). XUMUYECKHE peakluy, JIe)Kal[ue B OCHOBE MTPOMBIIIIJIEHHOTO
crocoba mosyueHusi cepHoi kuciotel. [Ipumenenue. Conu cepHON KHCIOTHI, KayeCTBEHHAast
peakums Ha cyiabdar-noH. HaxoxxaeHue cepbl W €€ COeaUHEHWH B MpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolled cpelbl COECOUHEHHSIMH cepbl (KUCIOTHBIE JO0XKAW, 3arpsi3HEeHue
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEOTBPAIICHHUS.

OO0masi xapakTepucTHKA 3j1eMeHTOB VA-rpynnbl. OCO0€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTeNeHU OKUCJIEHUs!

A3oT, pacpocTpaHeHue B TIpUPOJie, GU3HUECKIE U XUMHUUYECKHE CBoicTBa. Kpyrosopor
a3oTa B mpupojie. AMMHUAK, €ro (QHU3WYeCKHe U XUMHYECKHE CBOICTBa, IMOJIydeHHE U
npumeHenne Coiu aMMOHMS, WX (pU3MUECKHe W XUMUYECKHe CBOWCTBa, nmpuMmeHeHne Kaue-
CTBEHHasl peakiisi Ha HOHbI aMMOHMs. A30THas KHUCIOTa, €€ MoyyueHue, (u3NYecKue u
XUMUYECKHE CBOWCTBa (OOmIME Kak TPEACTaBUTENS Kjacca KHUCIOT M CIenu(pUIecKue).
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHHUSI B KaueCTBE MHHEPAJIbHBIX  yIOOpeHHI
XUMHYECKOe 3arpsi3HEHUE OKpYKalollell cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIE JIOXK[IH,
3arpsi3HEeHUE BO3/1yXa, MOYBHI U BOJOEMOB)

®docdop, amtorpornHbie Moaubukanuu Gochopa, GU3NISCKUEe U XUMUYECKUE CBOWCTBA.
Oxkcun docdopa u dochopHas kuciora, GpU3MYECKHEe W XUMHUUYECKHE CBOMCTBA, MOJIydEHUE
Hcnonb3oBanue hocdaTtoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUN.

Obmas xapakrepuctuka 3memMeHToB |VA-rpynmnsl. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHUSL.

VYrnepon, amioTponHble MOIUGUKALKMK, paclpocTpaHeHue B mpupoje, (usuueckue u
XUMHUYECKHe cBoiicTBa Ancop6buust KpyroBopor yriaepoma B mpupoae OKCuabl yriepoja, MX
¢busznueckue M XUMHUYECKHE CBOICTBa, JEMCTBHE HA >KUBBIE OPraHU3MBbI, MOJyYeHHE U
MpUMEHEHHE. DKOJIOTUYECKUE MpOoOJIeMbl, CBsi3aHHbIE C OKcuaAoM yriaepoaa(lV); rumotesa
rJI00aTBbHOTO TMOTEIUICHUS KIIMMaTa; MapHUKOBBIA 3QQeKT. YroibHas KHCIOTa U €€ COJM, MX
¢buznueckue U XMMUYECKHe CBOMCTBA, MOJydeHHWE U mpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcmonb30BaHHe KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSAX YIiepoja
(MeTaH, 3TaH, STWJICH, AalEeTHJIEH, STaHOJ, TJIMLEPHH, yKCYCHas Kucinora). Mx cocmag u
xumuueckoe cmpoeHue. IloHsTHE O OHOJOTMYECKH Ba)KHBIX BEIECTBAX: >KHUpax, OeJKax,
YIJIEBOJAAX — W UX POJNM B XKU3HU 4YeJoBeKa. MamepuanvHoe eOUHCME0 Op2aHUYecKux u
HeopeaHu4ecKux coeOuHeHul.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOICTBA, MOJIy4YeHHE U TPUMEHEHHE.
Coenuuenus kpeMHUs B mpupoje. OOmme npencraiaeHus o6 oxcuae kpemuus (1V) u



KpeMHUEeBO# kucioTe. CHIMKATBI, UX HCIOJIb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH.
Baoicnetiwue cmpoumenvhvle Mmamepuanvl. Kepamukd, Cmekio, yemeHm, Oemon, dHceie300emoH.
IIpobnemul 6e30nacto2o UCNONb308AHUSL CIPOUMETLHBIX MAMEPUATO8 8 NOBCEOHEEHOU HCUSHU.

XUMHUYECKUH HKCIEPUMEHT: HM3ydeHHEe OOpa3IoB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISHOM KHUCJIOTBI, TPOBEICHUE KAYECTBEHHBIX pEaKIHWi HAa XJIOPHI-UOHBI W HaOIIOACHHE
MPU3HAKOB WX TMPOTEKAHMS; OIBITHI, OTpaKarommue (U3NUYECKHEe M XUMHUUYECKHE CBOMCTBA
raJIOreHOB U UX COEAMHEHUN (BO3MOKHO HCIIOJIb30BAHHUE BUACOMATEPUATIOB); O3HAKOMIICHHUE C
oOpa3iaMu XJI0pUA0B (TaJOTSHHUIOB); O3HAKOMIICHHE ¢ O0Opa3lamMu cepbl U €€ COCIMHCHUSIMHU
(BO3MOXXKHO HCTIOJIB30BAaHUE BUACOMATEPHAJIOB); HAOIIOAEHUE Mpollecca OOYIIMBaHUS caxapa
MOJT JEHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIOTBHI; HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIeHHON CEPHOM KHCIIOTHI, NPOBEACHUE KAYeCTBEHHOW peaknuu Ha Cyinb(aT-uoH H
HaOMIOZICHUE TIpU3HaKa €€ TMPOTEKaHWs; O3HAKOMJICHHE ¢ (PU3MUYECKHMMH CBOWCTBAMH a30Ta,
dbochopa M uX coenMHEHHH (BO3MOXHO HCIIOJIb30BAHHWE BHUICOMATEPHUATIOB), OOpasIamMu
a30THBIX M (HOChHOPHBIX YHOOpEHHI; TOIydeHUEe, COOMpaHHE, pPACIIO3HABAaHUE WU HM3YUCHUE
CBOWCTB aMMHaKa; MPOBEJACHHE KAYECTBEHHBIX peaklnii Ha HMOH aMMOHUA U (ocdar-uoH u
M3y4YeHUEe MPU3HAKOB MX MPOTEKAHUsI, B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI
C Me/Ibi0 (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAJIOB); U3yUEHUE MOJIENIeH KPUCTAINIMYECKUX
peméTok anMasa, rpadurta, QynuepeHa; 03HaKOMIICHHE C TIPOIIECCOM aICOPOIMH PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM TMPOTHBOTras3a; IOJy4YeHHE, coOupaHue,
pacro3HaBaHUE W U3yYEHUE CBOMCTB YIIIEKHUCIIOTO ras3a; MPOBEICHNE KaYeCTBEHHBIX PEaKIIni Ha
KapOOHaT- ¥ CUJIMKAT-UOHBI U M3yYEHUE MPU3HAKOB WX MPOTEKAHUS; 0O3HAKOMJICHHUE C MPOIYK-
[UEH CWJIMKATHOW TPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO0 TeMe
«BaxxHenmume HeMeTauIbl U UX COEAUHEHUS.

MeTtanjbl 1 UX COeIMHEHU S

OOmiass xapakTepUCTHKa XUMHUYECKHX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHMHM HX
MIOJIOKEHHUS B IEPUOANYECKON cucTemMe XuMuueckux anemeHToB J[.M. MeHneneeBa u cTpoeHus
atomoB. CTpoeHue MeTayuioB. Meraminyeckass CBSI3b W METaJUIMUECKas KpUCTAJIMYecKas
peméTKa. DNEKTPOXUMHUYECKUUA P HANpsHKEHUH MeTauioB. PU3HMYECKHUE W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOnl mosrydeHus: MeTayioB. [loHATHE O KOPPO3HH METaJLIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CruiaBsl (CTajb, YyryH, AIOpaTlOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[lenoyHble METaJIbL: MOJIOKEHHUE B MEPUOJMUECKON CHCTeMe XMMUYECKUX IJIEMEHTOB
JI.V1. MenpeneeBa; CTpoeHUE X aTOMOB; HaXxoJeHue B mpupojae. OU3nveckrue U XUMHUECKUe
cBOIcTBa (Ha mpuMepe HaTpus U Kanus) OKCUIbl U TUAPOKCUIBI HaTpus U Kanus [IpuMeHnenue
IIEJIOYHBIX METAJIOB M UX COCTUHEHUIA.

[IlenoyHO3eMeNnbHbIE METaUIbl MarHUil M KalblUK: MOJOXXEHHE B TMEPUOJUYECKOM
cucreme xumudeckux snemeHToB J[.MI. MeHneneeBa; cTpoeHHe HMX aTOMOB; HAaXOXJICHHE B
npupoae Ou3nyecKue U XUMHYECKHE CBOICTBA MarHus W Kaiblus. Baxneiimmne coeauHeHus
KanpIus (OKCHJI, TUIPOKCU, con). JKECTKOCTD BOJIBI M CIIOCOOBI €€ YCTpaHEHHS.

AJNIOMUHMIL: TIOJNOXKEHHE B MEPUOJUYECKON cHcTeMe XUMHudeckux siemeHtoB JI.M.
MenzeneeBa; CTpOEHHE aToMa; HaXOXJAeHUE B Mpupojae. Pu3ndeckrue U XUMUYECKHE CBOWCTBA
amoMuHMs. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCH/IA ATFOMUHHUS

Kenezo: mnonoxxeHHe B NEPUOJUYECKON CUCTEME XUMHYEeCKuX »sneMeHtoB J[.U.
MenpeneeBa; cTpoeHUE aToMa; HaxoXkAeHHE B npupoae Puznyueckrue U XUMMHUYECKHE CBOWMCTBA
xene3a Oxcumsl, ruapokcuasl U comu xkenesa (1) u sxemesa (I11), ux cocras, cBoiicTBa U
MOJTy4YECHHE.

XUMUYECKUH JKCIEPUMEHT: O3HAKOMJICHHE C oOpa3laMu METAJIOB M CIJIaBOB, HX
(U3MUYECKUMU  CBOMCTBAMHU; M3yUYEHUE PE3YIbTaTOB KOPPO3UHM METAUIOB  (BO3MOXHO
MCIO0JIb30BaHNE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KAIBIMSI U HATPHS
C BOJI0H (BO3MOYKHO HCIIOJIb30BaHNE BUIECOMATEPUATIOB); UCCIEAOBAHUE CBOUCTB KECTKOM BOJIBI;
mpolecca TOpPeHHs jKelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI (MarHusl, KaIbIHs, aTFOMUHUS, [IMHKA,



xene3a (1) u xenesa (111), mequ (I1); HaOmIOmEHHE W OMHMCAHUE IMPOIECCOB OKPAIIMBAHUS
IUTAMCHH WMOHAMU HATPHS, Kaldus W Kalblus (BO3MOKHO HCIIOJIb30BAHHE BUACOMATEPUATIOB);
uccienoBaHue aM(pOTEpPHBIX CBOUCTB THAPOKCHIA ATIOMUHHUS U TUAPOKCUIA IIMHKA, PEIICHUE
AKCMIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaKHEeHIIre MeTauTbl U UX COSAMHCHUS.

XHUMHUS H OKPYKAOIIAs cpeaa

HoBeie marepuansl u TexHosioruu. BemiectBa u martepuanbsl B NOBCEIHEBHOW KU3HU
4elloBeKa. XUMUS M 3/I0pOBbe. be3omacHoe MCToIb30BaHUE BEIISCTB M XUMUYECCKHX PEaKIUN B
ObiTy. IlepBas moOMONIb NMPU XUMHUYECKUX OXKOTrax U OTpaBicHHSIX. OCHOBBI IKOJOTHYCCKOM
IPaMOTHOCTH XHUMHUYECKOE 3arps3HCHHE OKpYXKaromield cpenbl (mpeaenbHas IOIMyCTHMAs
koHreHTpanus Bemects -A [1/IK). Pons xumun B perieHnn 3K0JI0THYECKUX mpooem.

[IpupoaHbIe UICTOYHUKH YTIIEBOJAOPOIOB (yroJib, IPUPOIHBIA ra3, HEPTH), TPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIIICHHOCTH.

XUMHUYECKUN DKCHEPUMEHT: U3YUYCHHE OOpas3IoB MaTepuasioB (CTEKIIO,
METaJIJIOB, IMTOJTMMEPHBIC MATEPHUAITBI)

Meoicnpeomemuule cés3u

Peanm3arus MeXIIpeIMETHBIX CBSI3€H MPH U3YU4EHUN XUMUH B 9 Ki1acce OCyIIECTBISICTCS
gepe3 HCIOJb30BaHUE KakK OOMMX eCTCCTBCHHO-HAYYHBIX TOHATHHA, TaK W  TIOHATHH,
SIBJISTFOIIIUXCSI CACTEMHBIMH JIJISL OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYIHOTO ITHKJIA

OOmue ecTeCTBEHHO-HAyYHBIC TIOHSTHS: HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHS,
aHalnW3, CHUHTE3,  Kiaccuukamus,  MEepUOTUIHOCTD, HAOJTIO/ICHHE, 9KCIICPUMEHT,
MOJCITUPOBAHUE, H3MEPEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3(P(EKT, TEXHOIOT U, MaTePHAIIBI

dusnka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, WOH, U30TOI, PaIHOAKTHBHOCTD,
MOJICKYJIa, SJICKTPHUSCKUAN 3apsiJi, MPOBOTHUKH, TTOJTYIIPOBOIHUKH, TUIICKTPUKH, (POTOIIEMEHT,
WHIUKATOp, BEIEeCTBO, Tel0o, O0bEM, arperarHoe COCTOSIHHE BEIIecTBa, Tra3, pacTBOp,
pacTBOPUMOCTb, KpHCTaJUIMYeCcKass pemIE€TKa, CIUIaBbl, (U3NYECKUE BEJIUYHUHBI, €IUHHIIBI
U3MepeHus, KOCMHUYECKOe MPOCTPAHCTBO, IIAHETHI, 3BE3/b1, CoHIIE.

buonorust: porocunTes, apixanue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA

I'eorpadus: armocdepa, rtuapocdhepa, MHUHEPAIHI,
HCKOIaeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

CIIJIaBbI

TOPHBIC TIOPOABI, IIOJIC3HBIC

I11. TEMATHYECKOE IINTAHUPOBAHHUE

(c ydyerom padoyeil mnporpaMMbl BOCIHMTAHUSA W TNPUMEHeHHs] O000PYJAOBAHMS
LHEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHON M TEXHOJOIM4YeCKO HanpaBJeHHOCTel
neHtpa «Touka pocray)

8 KJIACC (2 4 B Hefes110; Bcero 68 u)

Ne Tema

Koaunue
CTBO
4acoB

Koauue
CTBO
KOHTPOJI
bHBIX
pador

Yuer
padoueii
nporpa
MMbI
BOCIIMTA
HUS

IIpakT4yeckue
U
JabopaTopHbie
padoThI

Hcnoan3zoBa
HHE
nu(ppoBoOro
H
aHAJIOrOBOI0
o0opynoBaH
Usl  LeHTpa
€CTECTBEHHO
HAY4YHOH H
TEXHOJOTuY
eCKoii
HANPABJIECHH
ocreii
«Touka
pocra»




ATtOMBI 10 Ypok Jlabopamopnas paboma | atank
XAMHAYECKHU noaroro |Nel BBICOKOM
X BKH <O3HaKOMJIEHUE C TeMIIeparyp
JJIEMEHTOB AeTerd K [rabopaTopHoil mocynoii.» | b,  JlaTuuk
NEHCTBU TeMIepaTyp
SIM B labopamopHnas paboma | bl
ycioBus  |No2 TJTATUHOBBIN
X [IpoBepka mpudopa ass
pa3iMYH  [OJTy4eHHs ra30B HA
Oro poJia repMeTUYHOCTD.»
YpE3BBHIY
auHbIX  [[Ipaxmuueckas paboma
curyanu |No ]
. «[TpaBuiia TEXHUKA
[enn 0€30MaCHOCTH U
COJINJAP |[HEKOTOpbIE BU/IbI paboT B
HOCTH B XMMHYECKOI
0opr0e ¢ [taboparopun (kabuHeTe
TEPPOPH  [XHMHH )»
3MOM.
Vlabopamopnas paboma
N3
M3yuenne CTPOCHMS
TUIaMEHH. »
IIpocTsie 5 Bcemupn Vlabopamopnas paboma | Jlatunk
BEIllECTBA Bl OE€Hb |Nod BBICOKOH
MareMar «OOpa3ipl aJUIOTPOITHBIX | TEMIIEPATyp
VIKH. Mo HKAIH cepsl, | bI,  JlaTunk
MexnyH kucmopona,  ¢docdopa, | TEMIEparyp
apOJIHBIA IpUMEPHI METAIJIOB.» bl
JACHb Jlabopamopnas paboma | TNATHHOBBIN
Tonepan |\p5 — U3MEpEeHue
THOCTH.  \([Ipumepsl  IuTaBiacHHs | TEMIIEPATYD
OKTAOPE  [germectn.» bl TIEPEXOJIOB
= Jeub | rhaxmuueckas  pabomal AVIOTPOTIHBI
MOJIA. No2. X
Habnrogenus 3aropsmiei E’IOHH‘bHKaHH
CBEYOIL.» 1 CEpBI,
U3MepeHue
TeMIIeparyp

bl IIJIaBJICHHA
BCIICCTB.




Coenunenu
g
XUMHUUYCCKU
X
DJIEMEHTOB

11

1
neKaopst
Bcemupn
BIII IEHB
00pBOBI
co

CII1 oM.
MexnyH
apOaHbBIN
JICHb
WHBAJIN]T
OB.

Vlabopamopnas paboma
N6
«O0pa3s1s OKCHUJIOB,
KHCJIOT, OCHOBaHUM U
COJIEH.»
Vlabopamopnas paboma
No'7
«Mopenu
KPUCTALTHICCKUX
pEIIeTOK. »
Vlabopamopnas paboma
N8
«B3pbIB cmecu Bo3ayXxa
U BOJIOPOJIA»
Vlabopamopnas paboma
N9
<[IpoBepka 3akoHa
COXPAHEHUS MaCCHI
BEIICCTB HA PUMEPE
B3aNMOJECUCTBHSA NIETOYHN
M COJIU JKeJle3a»

Ilpakmuueckasa paboma
We3. « AHamu3 TOYBEI»

Vlabopamopnas paboma
Ne10

PaznoxeHne nepokcuia
BOJIOPO/Ia C TIOMOIIBIO
okcua maprasma (IV)»

Vlabopamopnas paboma
Noll

Samewenue sxnenezom
meou 8 MeOHoOM
Kynopoce»

Jaruuk
BBICOKOH

TEMIIEPATypPhI




3menenus,
MIPOUCXOMS
1195 ( c
BEIIIECTBOM

11

[enb
poccuiic
KOM
HayKH.

Vlabopamopnas paboma
No12
«IIomyTHEeHHE
MU3BECTKOBOW BOJBI IIPU
NPOIYCKaHUH
YIJIEKUCIIOTo ra3a.»

Vlabopamopnas paboma
Nel13

<[lonydenue Bogopoaa
B3aMMOJICVICTBUEM LIMHKA
M COJISTHOM KUCJIOTBL.»

Vlabopamopnas paboma
Nel4

«Pacnio3HaBaHue KUCIOT
WHIAKATOPaMU»

[ Ipakmuueckas paboma
Ne 4

{lonyuenue, cobupanue,
pacrmo3HaBaHNE
BOJIOPOIA»

Vlabopamopnas paboma
Ne15

M3MeHeHne OKpacku
MHAUKATOPOB B
IETIOYHOM Cpeniey

Vlabopamopnas paboma
WNel6

«O3HaKOMJICHHE C
mpenaparaMmu JoMalrHen
MJIM IIKOJIGHOM aIlTeYKH:
pacTBOPOM IEPOKCHUIA
BOJIOPOA, CIIUPTOBOM
HACTOMKH Homa u
HAIIATBIPHOTO CITUPTay

Vlabopamopnas paboma
Noll
Samewgerue sxncenezom
meou 6 MeoHoM
Kynopoce»
[Ipaxmuueckas paboma
NGS.
<[Ipurorosiienue
pacTBOpa caxapa u pacueT
€ro MacCOBOWIO/IH B
acTBOPE»

Jaruuk
BBICOKOM
TeMueparyp
bl, Jlaruuk
TeMueparyp
Bl
TJIATUHOBBIN
— IJIaBJICHUE
napaguHa wu
ropeHue,
Hatuuk pH -
HMEeTCs B
BUTY npu
W3y4YECHUHU
HEHUTpann3ar
15048

[TpakTrueckas pabota
Ne3. Anamu3 mo4YBHI U

JlaTunk
BBICOKOH




PactBopenn | 15 Ypok Vlabopamophnas paboma | JlaTunk
e. OBbX Nel2 BBICOKOU
PacTBOpBL. 1 wmapra | «INEKTPONPOBOAHOCTD | TeMIEpaTyp
Peaxiuu — pa3IM4YHBIX BEHIECTB.» | b, [{aTqHK
HOHHOTO OTKPBITHA Jlabopamopnas TEMIICpaTyp
oOMeHa u e I13 paboma Nel3 B
OKHUCJIUTEIIb «Peakuuu COEIMHEHMS | [IATHUHOBBIN
HO- (ropeHue), 3amelieHue | — o
BOCCTaHOBHU (MeTa/uT M KHCJIOTA), | TOPEHHUIO
TEJIbHBIE oOMEeHa ¥ Pa3NIOXKEHUS | cKka3aHO
peaKnuu (mepokcuaa BOJOPOJA, | BhINIE,
KapOoHaTa Kanbus, | Jlaruuk pH —
cynb(ara aMMOHMSA).» | mpu
W3y4YEHUU
Vlabopamopnas paboma | xucior "
Neld OCHOBaHUH
«Peaxnun, (cpema
XapaKTEPHBIC IS pacTBopa).
OKCHJIOB, KUCIIOT,
menoveid.  [lomydenue | arauk
HEPACTBOPUMBIX BJIEKTPOIIPOB
OCHOBaHuWi.  Peakumu, | onroctu -
XapaKTCPHBIC JUIA N3y4YEHUE
pacTBOPOB COJICH.» MMPOBOANMOC
TH
JIlabopamophas  paboma | pacreopos
Nel5
«OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peaxIum.»
Xumuuecku | 4 Anpens | Ilpakmuueckaa paboma| Jlatuuk pH —
i —  Jenp | No6. o0OpazoBaHue
MPAKTUKYM namsitd | «lOHHBIE peakuu.» BO/IBI B
«CBoiicTBa JKEPTB pe3yabTare
AIEKTPOJIUT YepHo6 | [lpakmuueckas paboma| peaknuu
OB» BLIA Ne7. HeHTpamu3al
«YCHOBUSIIPOTEKAHUS | yy
XUMHYECKUX  peaKlIui
MEXIY pacTBOpamu | JTarymk
QJICKPOJIUTOB 0 BBICOKOI
KOHIIa.» TeMIICpaTyp
b, JlaTumk
TeMIIeparyp
Bl
TUTATUHOBBIN
— OJIHUM U3
MIPU3HAKOB
OKOHYaHUs
peakuuu
SBJISIETCS
HU3MEHEHUE
TeMIieparyp
BI,
HEKOTOPBIE
peakuuu

MMPOTCKAOT




Ilpakmuueckas TOJIBKO  TIpU
paboma HarpeBaHuu
No 8. «CBo¥cTBa | (HyxHA
KHCIIOT, OCHOBAHUH, | omTIMaIbHA
OKCHJIOB U COJICH.» a9
TeMIeparypa
IIpakmuueckas.  pabomal )
Ne9. Jaruuk pH
«Pemenne
AKCIEPUMEHTAIbHBIX
3a/1a4.»
9. Hrorosoe 4 1 - - -
MIOBTOpPEHHUE
Bcero 68 5)
9 KJIACC (2 u B Hees10; Bcero 68 u)
Ne Tema Koumue | Konmuec | Yuer [IpakTnueckue u | Ucnonb3oBan
CTBO TBO paboueil | mabopaTopHblie pabOTHl | He
4yacoB KOHTpPOJ | mporpam HM(PPOBOro u
BHBIX MBI aHAJIOTOBOT'0
pabot BOCITHATA o0opy10oBaHM
HUs | LHeHTpa
eCTeCTBEHHOH
ay4yHoOI "
TeXHOJI0Tu4Yec
KOM
HAINIPaBJIEHHO
creii «Touka
pocTay)
1. Beenenue 10 - - -
2. Meramiel 21 1 Ypok Vlabopamopuasa paboma | JlaTunk
noaroro Vel TEMIIEpaTyphl,
BKH «[TonTBepxxaeHue —U3MepeHue
JeTe K | aM(OTEpHBIX CBOWCTB | TEMIIEPATYPhI
JNEUCTBU | TUIPOKCUTIOB rOpeHus
M B | MePEXO0HBIX HEKOTOPBIX
YCIIOBUSL | METaJJIOB.» BemectB (y
X KaXJ0ro
pasnuuH  [labopamopnas paboma | XAMHYECKOTO
oro poja [Ne2 BEIIECTBA
4pe3BbIY | «B3aumopeiicTBue TeMIIepatypa
QHBIX METAJIJIOB C KMCJIOTaMH, | TOPEHUs,
CUTYyalld | FOPEHUE,0KUCIIEHUE.)» IUTABJICHUS — —
. Vlabopamopnas paboma | CTaHIAPTHBIC
enb Vo3 5 CTpOro
coJmaap WHINBUAYATbH




HoctuB | «KaduecTBeHHbIE bI€)

6opn0e ¢ | peakuuu Hartuuk pH -

TEppOpH | HAa METaJlIbl Pa3IUYHbIX

3MOM. TPYIIL»

curyauu | IIpakmuueckas paboma

i Nel.

BeemupH «OcymiecTBieHne

plif fenp | LIENMOYKM XUMUYECKHUX

Maremar | IPEBPALICHUN.»

WKL Ilpaxmuueckasa paboma

MexnyH Ne2.

apoxubiii | «Ilonydenue u

JIEHb CaoiicTBa coelMHEHUN

Tosnepan | METAJIIOB.»

tnoctu. | [Ipaxkmuueckas paboma

OKkTs10pB Ne3.

Jlens «QKCnepUMEHTaIbHbIE

MOJISL 3a1auu 1o
pacro3HaBaHHIO "

1 MIOJTYYECHHUIO BEIIECTB.»

nexaops

Bcemupn

BIN JIEHD

OOpBHOBI

co

CIIn o

M.

MexnyH

apOaHBIN

NeHb

WHBaJIN]

OB.

Hemeramner | 27 Henn Jlabopamopras JlaTuuk
poccuit | paboma Nod TeMIIeparyp,
c «KauecTBeHHBIE pH,

KOU peaKIuy Ha AaHUOHBL.» AIIEKTPOIIPOBO
HAYKH. JTHOCTHU-
Jlabopamopras ompeesieHre
paboma No5 MIPU3HAKOB
«Pacno3naBanue MPOTEKAHUS
OCHOBHBIX cosen.» | XP.
Jlabopamopnas
paboma Nob
«I'naponus coieu,
PEaKIuu C
UHAUKATOPOM H
U(PPOBBIM

000pyTOBAaHHEMY




[enb
Poxnenn
1 HW.B.
Kypuaro
Ba, H.H.
bekerosa
Ypok
OBbX
1 wmaprta
oT
KPBITH €
113
Amnpenb
[enb
naMsTH
KEPTB
YepHoO
BUIS

Ipaxmuueckasn paboma
Ned.

DKCrepuMeHTaIbHbIE
3a1auu o TeMe
«[Toarpymnma
KHCJIOPO/Ia.

Illpakmuueckas paboma
Nos.
DKCriepuMeHTaIbHbIE
3a1a4u 1o TeMe
«[loxarpynmer a30ta U
yTIIepoiay.

Ilpaxmuueckas paboma
Neé.

«[lonydenue, cobupanue)
¥ pacro3HaBaHHE Ta30B.»

Jaruuk
TEMIIepaTyphl,
pH -
OIpeesICHUE
MPU3HAKOB
MIPOTEKAHHMS
XP.
DIeKTponpoBo
JTHOCTH --
OIpe/esieHue
MIPU3HAKOB
MIPOTEKAHMSI
XP.

pH — n3mepsars
pH pactBopoB
NpU TIOJTyYCHUHN
ra3oB
(moydenue
aMMuaka, a
MIOTOM PAcTBOP
B BOJE —
aMMHaYHAS
BO/JIA)

Hrorosoe 10 - - -
MMOBTOpPEHHUE
Hrtoro 68




MartepuajbHO-TeXHHYecKasi 6a3a

1. Hudpossie nadoparopusi: maanmer (1K), artumk Bvicokoii TemmnepaTypsl -200
...T1300; Ulyn snekrpornpoBoaumocty; Jnekrpon PH; Jdarunk temmneparypsl miaTHHOBBIN -40
...+180.

2. KoMIIIeKT XMMHYECKOTO JIA00paTOPHOTO 000pyA0BaHUS (MUHUMATBHBIH ).

Becbl nabopaTtophslii anekTporHbsie 10 200 T.

CrimpToBKa J1abopaTopHasi.

Boponka koHnueckas.

CreknsHHas NaJ0YKa.

[IpoOupka I1X-14.

Crakan Bbicokuit ¢ Hocukom BH-50 ¢ meTkoii.

Hunmuuap usmeputenbHbiil 2-50-2.

rtatus (moacraska) it npodupok Ha 10 rHe3 .

Jlepxatens it IpOOUPOK.

[Hmarens (10XKKa /17151 3a00pa BEIIECTB) Y3KHA.

PaznatouHblil JOTOK.

Habop ¢mnakoHOB A1 XpaHEHHs] paCTBOPOB U PEAKTUBOB.

Hunmuaap w3meputenbHbIi ¢ Hocukom 1-500.

Crakan Bbicokuit 500 mut.

[marens (no)keuka it 3a00pa BEIIECTB) ITUPOKHIA.

HabGop eprmeit a1t MBIThSI TTOCY/TBI.

Xanar.

Pe3nHoBBIE IEpUYATKH

3alUTHBIE OYKH.

I'oprouee 1st CIUPTOBKH.

OubTphl OyMaxkKHbIE

3. KoMIuiekT XuMHu4ecKnX peakTuBOB (MUHUMAJIBHBIN ).

B xakomM BHIe  BKIIOYAIOTCH
Ne |Bemiectna

KOMIUICKTBI
1 AnromunHuit ['panyssl
2 XKenezo Crpyxka
3 Hunk ['panyssl
4 Mens ITpoBosoka
5 Oxkcua memu (I1) [Topomok
6 Oxcun maraus [Topomrox
7 Oxcuj antoOMHUHUSA [Topomrox
8 Oxcun KkpeMHus [Topomrox
9 Consnas Kuciora Paz0aBnenHsbIii pacTBOp
10 Cepnas xucnora Pazb6aBnenHsIif pacTBOp
11 T'mapoxcu HaTpUs/ TUIPOKCU KaIHsI PactBOp
12 Tunpokcua KambIus PactBop

13 Xnopua HaTpust/ XIOPUJ KalTus PactBOp



14 Xnopun nutus

15 Xnopua kanbLus

16 Xmopua meau (1)

17 Xnopua amoMuHUS

18 Xmopwu xenesa (I11)

19 Xnopua aMMOHUS

20 Xnopun 6apust

21 Cynbdat Hatpust/ cynbdar Kaaus

22 CynbdaT MarHus

23 Cynbedat meau (1)

24 Cynbodart xenesa (1)

25 Cynbdat uuHKa/ cynbdar artoMUHUSL
26 CynbdaT aMMOHHS

27 Hutpat HaTpus/ HUTPAT KaJHs

28 KapOoHar HaTpust/ KapOOHAT KaJTHs
29 KapOoHar kanbIus/ KapOoOHAT MarHus
30 IMuapokapOoOHAT HATPHUS/ THAPOKAPOOHAT KA
31 ®ocdar narpus/ Gocdat kanus

32 bpomwua Hatpusi/ OpOMHUT KaJIUs

33 Momun HaTpHs1/ KoM KaJTUs

34 Hwutpar Gapust

35 Hwutpar kanbius

36 Hwutpar cepebpa

37 AMMuak

38 Tlepokcua Bomopoaa

WNnaukaTopsl (MeTuIIOpaHXK, JaKMYyc,

(dheHondTancuH)

PactBOp
PactBOp
PactBOp
PactBOp
PactBOp
PactBOp
PactBop (He 6osiee 5%)
PactBOp
PactBOp
PactBOp
PactBOp
PactBOp
PactBop
PactBop
PactBop
Men, mpamop
PactBop
PactBop
PactBop
PactBop
PactBop (He Gosee 5%)
PactBop
PactBop
PactBop

PactBop

PactBOp
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