MUWHHCTEPCTBO OBPA30BAHMSA U HAYKU
JIOHELIKOW HAPOJTHOY PECITYBJIUKHA
T'OCYJIAPCTBEHHOE BIO/UKETHOE OBIIEOBPA3OBATEJILHOE
YYPEKAEHHUE «CPEJHSIA IIKOJIA Ne 15 TOPOJCKOTO OKPYT'A
MAKEEBKA» TOHELIIKOI HAPOJHO# PECITYEJINKHA
(TBOY «CIII Ne 15 I.O.MAKEEBKA»)

PACCMOTPEHO

VTBepxkaeHo ,
Ha 3acenanmnu nenaroruyeckoro cosera ektop ['BOY «CII Ne'15 T.O.MAKEEBKA»
ITpoTokoin ot 26.08.2024 Ne 1 /777 H.B.CripiioBa
Ipuk4s ot 26.08:2024 No /-
PABOYASI OCHOBHAS

OBPA3OBATEJIbHASI IPOTPAMMA
OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSI

10 XUMHUHA

A yqamuxcs 8-9 kiaccoB
(mepron o6yyenus 2 roxa)

Makeeska 2024 rox




MMHHUCTEPCTBO OFPA3OBAHUSA 1 HAYKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKH
IF'OCYJAPCTBEHHOE BIO)KETHOE OBIIIEOBPA30OBATEJIBHOE
YUYPEXKJIEHUE «CPEJIHSS IIIKOJIA Ne 15 TOPOJICKOTI'O OKPYT A
MAKEEBKA» JJIOHEIIKOH HAPOJJHOM PECITYBJIUKH
(I'BOY «CHI Ne 15 I"O.MAKEEBKAY)

PACCMOTPEHO YTBEepxKACHO
Ha 3acenannu megarorumaeckoro coBera Hupexrop 'BOY «CII Ne 15 I"O.MAKEEBKA»
[Ipotokom ot 26.08.2024 Ne 1 H.B.CriprioBa
[Ipukasz ot 26.08.2024 Ne
PABOYAS OCHOBHAASA

OBPA3OBATEJIBHASA ITPOT'PAMMA
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

0 XUMMUHA

JUIs1 ydamuxcs 8-9 kiaccoB
(mepuon oOyuenus 2 rona)

Makeeska 2024 rox
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denepanpHas pabodas mTporpamMma o ydeOHOMY mpeameTy «Xumus» (0a30BbIA YpPOBEHB)
(mpenmeTHast o0macth «EcTecTBEHHO-HAyYHBIC TNPEAMETHI») BKIIOYACT TOSCHUTEIBHYIO 3aITUCKY,
cojiepkaHue OOydeHUs], TUIaHUPYEeMbIe Pe3yIbTaThl OCBOCHUS MPOTPAMMBbI 110 XUMHH, TEMAaTHYECKOE
IJIaHUPOBAHUC.

[TosicHuTeNnpHAs 3aMycKa OTpa)kaeT OOIIWE LENH M 3aa4d M3YyYCHUS XUMHUH, XapaKTCPUCTHKY
TICUXOJIOTUYECKUX TIPEANOCHUIOK K €€ HM3YYCeHUIO0 OOYYaIONIMMHUCS, MECTO B CTPYKTYpe Y4eOHOTO
IJ1a”Ha, a TaKKC IMMOAXOAbI K OT60py COACPpIKaHHUA, K ONIPCACIICHUIO IINIAHUPYCMEBIX PC3YJIbTATOB.

Conepxannie 0oOy4yeHHMsS pPACKpBIBACT COJEp)KATENbHBIC JIMHUHM, KOTOPbIE MpPEIaraloTcs s
00s13aTEIFHOTO U3YYCHHS B KKIOM KJIacCe Ha YPOBHE OCHOBHOTO O0IIIero oOpa3oBaHMs.

IInanupyemble pe3yiabTaTbl OCBOCHMS IIPOrpaMMbl [0 XUMHM BKJIIOYAIOT JIMYHOCTHBIE,
MeTamnpeIMETHBIC PE3YNIbTATHI 32 BECh MEpHO ] 00yUeHHUs Ha YPOBHE OCHOBHOTO OOIEro o0pa3oBaHus,
a TaKk)Ke MPEeIMETHBIC TOCTHKEHUST 00YJarOMIET0Cs 38 KaXKABIH roJ] 00y4eHUsI.

IHHOACHUTEJBHAA 3AIINCKA

[IporpamMMa Mo XMMHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yiabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOT'O OOIIETO
oOpazoBanus, npeacrasieHHbIX B DI'OC 00O, a Takke Ha OCHOBE (eepanbHOi pabodeit mporpaMmbl
BOCIIUTAHMSI U ¢ YUETOM KOHIICTIIIUU TIPETIOAaBaHusI Y9IeOHOTO MpeaMeTa « XUMUs» B 00pa3oBaTeIbHBIX
opranusanusx Poccuniickoit denepanuu.

[IporpamMMa mo xumuu pazpaboTaHa C IO OKa3aHUS METOJUYECKOW MOMOIIM YYUTENI0 B
co3aHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

[TporpamMma no xumun Ja€T MPEICTABICHUE O IENIX, OOIIel cTparernu 00y4eHUs, BOCTIUTAHUS
W pa3BUTHSI OOydJalOIMXCS CpeACTBaMHU yd4eOHOro TIpeAMeTa, YCTaHABIWMBAaeT 00s3aTeabHOE
MpeIMETHOE COJIepKaHue, MPeyCMaTPUBAET paciipe/ie]IeHHe ero Mo KjaccaMm U CTPYKTYpUPOBaHUE 110
pazmenaM W TeMaM MPOrpaMMbl MO XHWMHH, OMNpPEIesieT KOJIWYECTBEHHbIE M KadeCTBCHHBIC
XapaKTePUCTUKU COJCPIKAHUS, PEKOMEHAYEMYIO IMOCIEAOBATEIBbHOCTh HM3yYEHUS XUMHH C Y4ETOM
MEXIMPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaronuXxcs, ONpeaessieT BO3MOKHOCTH MpeaMeTa Uil peaau3aiui TpeOOBaHUN K
pe3yabTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTeIbHON NpPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHMs, a TaKXke TpeOOBaHMI K pe3yabTaraM OOy4eHHUS XUMHM Ha YpPOBHE Lieled H3ydeHHUs
MpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-II03HABATEIbHOM AESITENbHOCTH OOYYaIOUIerocsl Mo OCBOCHHIO
y4eOHOTO CO/IepIKaHUsL.

3HaHWEe XUMHH CIYXXUT OCHOBOW Uisi (DOPMHUPOBAHHSI MHPOBO33PEHHSI OOYYArOIIEroCs, €ro
MPE/ICTaBJICHU O MaTepuaJbHOM EIWHCTBE MHUPA, BAXHYIO POJIb UrpatoT (opMUpyeMble XUMHUEH
MIPEJICTAaBICHHUS] O B3aMMOIIPEBPALICHUSIX SHEPruu M 00 3BOJIOLUUHU BEIIECTB B NMPUPOJIE, O MYTAX
pelieHus riI00abHBIX MPOOJIeM yCTOMYMBOTO Pa3BUTUS YEIOBEUYECTBA - CHIPHEBOM, SHEPTeTUUYECKOM,
MUIIEBOH 1 SKOJOTHYECKON 6€30MacHOCTH, MPOOIIEM 3paBOOXPAaHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3aluyd BO3MOXKHOCTEH 1JIs camMOpa3BUTHUS U (HOPMUPOBAHMS KYJIBTYPHI
JMYHOCTH, €€ 001ell 1 (yHKIMOHATBHOU TPaMOTHOCTH;

BHOCUT BKJIQJ, B ()OPMHUPOBAHHE MBIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEH OOydJaroImmXcs,
HABBIKOB MX CaMOCTOSITEJIbHON Y4eOHOH NeATenbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEN0BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B MPO(ECCUOHAIBLHON IeSATeTHbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYIHOTO MBIIUICHHUS, 3aKIabIBAET OCHOBBI I[EJIOCTHOTO B3TJISAa HA
€IMHCTBO TMPHUPOABI U  4YeNOBEeKa, SBISETCS OTBETCTBEHHBIM JTaloM B  (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0y4aroUInuxcs;

crocoOcTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPO/JIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B OKOJIOTHYECKOE 00pa3oBaHue 00yUJatOINXCSl.

JlaHHbIC HampaBJICHHUS B 00YUCHUN XUMHUHU 00€CTICUNBAIOTCS CIICIIM(PUKON COIepKaHUs YIeOHOTO

3



nperMeTa, KOTOPBIN SBISETCS MEeAarorn4ecky aJalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMUU
Ha ONPEAECIEHHOM dTane €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0O0IIero oOpa3oBaHUS OpPUEHTHPOBAH HA OCBOCHHE
00y4JalOIUMHUCS. CHUCTEMBI TIEPBOHAYANBHBIX TMOHSATHH XWMHH, OCHOB HEOPTaHMYECKONH XUMHH U
HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX OHITHI OPraHN4EeCKON XUMHH.

CtpykTypa cofepKaHusi IPOrpaMMbl IO XUMUU cPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/a
Kk e€ usyuenuto. ConepikaHuE€ CKIAJbIBAETCS W3 CUCTEMBI MOHATUH O XMMHMUYECKOM D3JIEMEHTE M
BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYEeCcKoi peakiuu. O0e ITH CHCTEMBI CTPYKTYPHO OPTaHU30BaHbI
[0 MPUHLUIY MOCIEAOBATENIbHOIO PA3BUTHUS 3HAHWM Ha OCHOBE TEOPETUYECKUX IPEACTABICHUI
Pa3HOT0 YpPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuonnueckoro 3akona /.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

YYEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3H;

MPEJCTaBICHUN 00 IEKTPOTUTHUECKON UCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU TMOINYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYroMmy, BBIOJHSS
GyHKIIMU OOBSICHEHHS M TMPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOTYUYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHMe MpOorpamMMbl 10 XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUECKON
COCTABJISIOLIEH HAYYHON KAPTHUHBI MUPaA B JIOTUKE €€ CUCTEMHOM IIPUPO/BI, IEHHOCTHOTO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO U METOJaM IO3HaHUsl B Hayke. M3yuyeHue XUMUU MPOUCXOAUT C MPUBICYCHHEM
3HaHUI U3 paHee U3Y4YEeHHBIX y4eOHBIX mpeameToB: «Okpyskarommii Mupy, «buonorus. 5-7 kimacce» u
«Duzuka. 7 kiacey.

[Ipy W3yd4eHUM XHUMHUHM NPOUCXOAUT (HOPMUPOBAHHE 3HAHWN OCHOB XHMHYECKOM HAayKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOH JEATENbHOCTH YeloBeKa M KaK OIHOTO W3
KOMITOHEHTOB MHPOBOM KyJIbTYpHL. 3a/lada y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHHH CUCTEMBI
XUMHYECKUX 3HAHUM - BaKHEHIHMX (HAKTOB, MOHITHHA, 3aKOHOB U TEOPETUUYECKUX IMOJIOKCHUM,
JOCTYIMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, sA3blka HAYKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TO3HAHUS TPU M3YYEHUU BEIIECTB U XMUMHUYECKUX PEaKIui, B GOPMUPOBAHUU W PA3BUTUU
MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUH B yueOHO-MIO3HABATEIBHON U y4eOHO-UCCIIEI0BATEIbCKOM
NesITeIbHOCTH, OCBOCHUH IIPABUJI OE30MaCHOTO OOpaIeHHs C BELIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipy wu3ydeHHMM XUMHHM Ha YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUS Ba)XKHOE 3HAUYCHHE
pUOOpEITN TaKue e, KakK:

dbopMupoBaHue WMHTEJUIEKTYAJIbHO pa3BUTOU JINYHOCTH, TOTOBOM
K caMo00pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOATEIbLHOMY MPHUHITHIO pELIEHUH, CHOCOOHOM
a/1alTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HH;

HalpaBJIEHHOCTh  OOY4YEHHS] Ha  CHCTEMAaTHYEeCKOE€  MPUOOIICHHE  OOydJarommxcs K
CaMOCTOSITENIbHOM TMO3HABATEIIbHON JIEeATENIbHOCTH, HAyYHBIM METOJaM IO03HaHUSA, (OPMHUPYIOLIIM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEHN K XUMUU;

obOecrieueHWe  yCIOBHM,  CHOCOOCTBYIOIIMX  MPUOOPETCHHIO  OOyYalOIIMMHKCS  OIbITa
pa3HOOOpa3HOW MACSITENbHOCTH, TO3HAHUS W CAMOIMO3HAHUS, KIIOUEBHIX HABBIKOB (KIFOUEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHUE /1JIs1 Pa3JIMYHBIX BUJIOB JACSITEIBHOCTH;

¢dbopmMupoBanue o0mIel (HYHKIIMOHATEHOW W €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHATH M OLICGHWBATh SIBIICHUS OKPYXKAIOIIETO MHPA, HUCIONB3YS 3HAHUS W OIBIT,
MOJIy4E€HHBIC TIPU U3YYCHUU XUMUU, IPAMEHSITh UX TIPU PEUICHUH MPOOJIeM B MMOBCEAHEBHON JKU3HHU U
TPYAOBOM AEATEIBbHOCTH;

dbopMupoBaHne y OOydarolmUXcss TYMAaHHCTUYECKUX OTHOIICHUH, TOHUMAHUS I[CHHOCTH
XUMHYECKHUX 3HAHWN ISl BBIPAOOTKHU SKOJIOTHYECKH IIeJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOI
JESTENBHOCTH B LIESAX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOJHON CpEIbI;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U CAMOBOCIHUTAHHIO Ha
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OCHOBE YCBOEHHS OOIIEUETOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Npouist u
HaNpPaBJICHHOCTHU JaJIbHEUIIEr0 00yUeHHs.

OO1ee 4uCIIO YacoB, PeKOMEHJOBAHHBIX JIsA M3y4eHUs XuMuH, - 136 gacoB: B 8 kmacce - 68
gacoB (2 gaca B HeJIeln0), B 9 kitacce - 68 4acoB (2 yaca B HEJIEIIO).

JUis KakOoro Kiacca MHPEeayCMOTPEHO pe3epBHOE ydeOHOe BpeMs, KOTOPOE MOXKET OBITh
UCIOJIb30BAHO YYACTHMKAMHU OOpa3oBaTEIbHOIO Ipolecca B HensiX (OopMUpPOBaHUS BapHATHBHOM
COCTABIISIIOLICH COJepKaHUA KOHKpeTHOW paboueld mporpammsel. Ilpu 3Tom  oOs3arenbHas
(MVHBapHaHTHAas) YacTh COAEP)KaHUS IMpeaMeTa, YCTAaHOBJICHHAs NMPUMEPHON paboueil mporpaMMoii, u
BpeMs, OTBOJIUMOE Ha €€ U3yueHHE, JOJKHBI ObITh COXPaHEHBI TIOJTHOCTHIO.

COJAEP/)KAHUE OBYYEHUA

8 KUIIACC
IlepBOoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

[Ipeamer xumuun. Pons XxumMuum B )KM3HU 4enoBeKa. XUMHS B CUCTEME HayK. Tena M BellecTsa.
@usnuecKue CBOMCTBA BEIIECTB. ATperarHoe COCTOsHHME BellecTB. [oHsATHE 0 MeToAax NMO3HaHHUsS B
xuMun. Yuctelie BemecTBa U cmecu. CrocoObl pa3ieieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpocTeie n
CJIOXKHBIE BEIIECTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckass (opmysna. BageHTHOCTP aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemecTB. OTHOCHTENbHAs aTOMHAasE Macca. OTHOCUTENbHAs MOJIEKYJISIpHass Macca. MaccoBas
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemectBa. Moib. MomsipHass macca. B3auMocBsI3b KonM4ecTBa, MacChl W 4YMcCiia
CTPYKTYPHBIX eIMHUII BeriecTBa. Pacyérel mo popMynaM XUMHUUECKUX COCTUHEHUH.

Du3ndyecKue 1 XUMUYECKUE BJICHUSA. XUMUYECKasl peaklus U €€ NPU3HaKU. 3aKOH COXPaHEHUS
MacChl BEIIECTB. XUMH4YECKHe ypaBHeHHs. Kiaccudukamuss XUMHUECKHUX peakIuii (COeIUHEHUS,
pa3noXKeHUs, 3aMEIIeHUs, OOMEHA).

Xumuueckuul 5KCnepumenm:

3HaKOMCTBO C XHUMHYECKOH TMOCyHol, mpaBuiaMu paboTel B Jj1abopatopud U NpuéMamu
oOparieHust ¢ J1abopaToOpHbIM 000pyAOBaHUEM, U3YUCHHE U ONMUCaHUE (PU3MUECKHX CBOWCTB 00Pa3IoB
HEOPraHWYECKUX BEIIeCTB, HaOmoaeHue (pu3mdeckux (TUIaBIEHUE BOCKA, TAasHUE JIbJa, PAaCTHpPaHUE
caxapa B CTyIKe, KUIIEHHME U KOHJEHCAIMsl BOJAbI) U XUMHUYECKMX (FOpEHHE CBEYM, IMPOKATUBAHUE
MEIHON TMPOBOJIOKH, B3aMMOJICUCTBHE MeJa C KHUCIOTOW) SBJICHUH, HAOIIOJEHHWE ¢ OMHCAaHUE
MPU3HAKOB IPOTEKAHUSI XUMUYECKUX peakluil (pa3okeHue caxapa, B3auMOJIeCTBIE CEpHON KHCTIOThI
¢ xyopuaoM Oapus, pasznoxkenue ruapokcuna menu (II) mpu HarpeBaHuu, B3aMMOJICHCTBHUE XKeye3a ¢
pactBopom comu memu (II), m3ydeHme cmocoOOB pa3aeneHus cMeced (C TOMOIIBI MarHuTa,
¢buabTpOBaHUE, BBHIAPUBAHUE, NUCTUIUIALUA, Xpomarorpadus), IpOBEJEHHE OYUCTKU IOBAPEHHOM
CoNM, HAONIOZCHHE W OINHUCaHUWE pe3yJbTaTOB IPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHUE MOJIEIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx - cmech ra3zoB. CocrtaB Bo3ayxa. Kuciopon - 3JIEeMEHT W MOPOCTOE BEIIECTBO.
Haxoxxnenune kucnopona B mpupone, (GU3MYECKUEe U XUMHUYECKHE CBOWCTBA (pEaKIMH TOPCHUS).
Oxcunel. [lpumenenne xkuciopoga. CrnocoObl MOMydeHHs] KUCIOpoJa B Jabopatopuul |
MpOMBIIIIEHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H - amwioTpomHas Moaudukarms
KHUCJIOPO/JIa.

TermnoBoit  3¢p¢dexkT XUMHUECKOW peakuud, TEePMOXUMHYECKHE YpaBHEHHUS, OJK30- U
SHIO0TEPMUUYECKHE peakluu. TOIIMBO: yrojib U MeTaH. 3arps3HEHUE BO3AyXa, YCUJICHUE MAPHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon - ameMeHT u mpocToe BemecTBo. Haxoxaenune Bojopoaa B mpupojne, Gpusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI TOTy4YeHUs. KUCIoThI U comm.

MossipHblii 00bEM Ta30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM.



Odusnyeckue CcBoOWCTBa BOAbl. Bojga kak pactBopurenb. PactBopbl. HacklimeHHbie u
HEHACBIIIEHHBIE pacTBOpbI. PacTBOpUMOCTh BeliecTB B BoJe. MaccoBasi J10Jis BELIECTBA B PacTBOpE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHUA. Poiib pacTBOpOB B IpHUpOJE M B KU3HU YEJIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U OUMCTKA TPUPOAHBIX BOJ.

Knaccupukanuss Heopranmyeckux coeamHeHui. Oxcuapl.  Krnaccupukamuss — OKCHAOB:

coneoOpa3yromure (OCHOBHBIC, KUCIOTHBIEC, aM(OTEpHBIC) U
HeconeoOpasyromue. Homenknarypa okcugoB. Dusuveckne M XUMUYECKHUE CBOWCTBA OKCHIIOB.
[Tony4yenue okcuaoB.

OcHoBanus. Kmaccudukanus  ocHOBaHWM: MENOYM ¥ HEPACTBOPUMBIE  OCHOBaHUSI.
Homenkiiatypa ocHoBaHuii. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. [1oirydeHre OCHOBaHMIA.

Kucnotel. Knaccudukarnus kucnor. Homenknatypa kucnor. Dusmdeckue W XUMHUYECKUE
cBorictBa KUcnoT. Psan akruBHoctu metauioB H.H. bekerosa. [lonyuenue kucuor.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XMMUYECKHE CBOMCTBA colieil. [lomyuenne comen.

['eneTnyeckas CBA3b MEKIY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuu dsxcnepumenm:

KaueCTBEHHOE OINpEEIICHUE COJIEp)KaHUA KHUCIOpOoAa B BO3AyXe, IMOJIydeHHE, COOMpaHHe,
pacrmo3HaBaHHE€ W U3y4YE€HHE CBOWMCTB KHCIOpOJAa, HaOIIOJeHHEe B3aUMOJEHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJOBHS BO3HHKHOBEHMSI W TpeKpalleHus TopeHus (Toxkapa), O3HAKOMJICHHE C
o0Opa3aMu OKCHJIOB U OINHCaHWE UX CBOMCTB, MOJy4YeHHe, coOupaHHe, pacro3HaBaHHE U HU3ydYCHHE
CBOMCTB Bojopona (TopeHue), B3ammojelcTBue Bomopoma ¢ okcuaoM wenu (II) (Bo3mokHO
WCIIOIB30BaHUE BUJIEOMATEPHUATIOB), HAOIIOJeHHEe OO0pa3lloB BEHIECTB KOJIMYECTBOM | MOJIb,
UCCIIeIOBaHHEe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHON PacTBOPHUMOCTBIO, IPUTOTOBIICHUE
pacTBOPOB C OMNpPENETEHHON MacCOBOM J0JIE pPacTBOPEHHOIO BEUIESCTBA, B3aUMOJEHCTBUE BOJIBI C
MeTaulaMH (HAaTpUeM U KalbIMeM) (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), MCCIEIOBaHUE
0o0pa3I0OB HEOPraHWYEeCKUX BEUIECTB pA3UYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHUS OKPAaCKU
MHIMKAaTOPOB B pacTBOpax KHCJIOT M LIejodel, u3ydeHue B3aumojeincTBuss okcuzpa menu (II) c
pacTBOPOM CEpPHOM KHUCJIOTBHI, KHUCIOT € METaJUIaMH, pPEaKUUW HEWTpalu3aluH, IOJy4eHUE
HEpPaCTBOPUMBIX OCHOBAaHMI, BBITECHEHHWE OJIHOIO MeETajla JPYI'MM H3 pacTBOpa COJIH, pEIICHUE
SKCIEPUMEHTAIBHBIX 33734 N0 TeMe «BaxkHeNMe KI1acChl HEOPraHUUYECKUX COECIUHEHUIN.
Ilepuoanueckuii 3akoH u Ilepuonuyeckas cucrema xummudyeckux djaemeHros /.M. Menneneesa.
CtpoeHue aToMoB. XuUMu4ecKas cBs3b. OKUCIUTEIbHOBOCCTAHOBUTEIbLHBIE PEaKINH

[lepBbie MOMBITKH KIACCU(PUKANNUKA XUMUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOMHBIX
37€MEHTOB (IIEJIOYHBbIE M MIEJIOYHO3EMEIbHBIE METAJIbl, T'aJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHIBI.

[Tepuonuueckuii 3akoH. Ilepuoamyeckas cucrema xumuueckux snemMeHtoB .M. MeHnneneena.
Koportkonepuoanast u jmHHonepuoaHas Gopmsl [lepuonndeckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB
J.N. Menpaeneesa. [lepuoast u rpynmbl. @U3MYECKHl CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEpUoAa
Y TPYIIIBI 3JIEMEHTA.

Crpoenne aroMoB. CocraB aToMHbIX sjaep. M3orombl. DiekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oouek aToMoB TepBbIX 20 xuMHUeckux 3ieMeHToB [lepuomnueckoit cucremsl J[.M. Mennaeneena.
XapakTepuCTUKa XUMHUYECKOrO0 3JIEMEHTa MO €ro moJjioxkeHutro B Ilepmommueckoit cucreme JI.U.
Menneneesna.

3aKOHOMEPHOCTH HM3MEHEHMS pPaJnyca aTOMOB XHMHYECKUX JJIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEpUOAAM.

3nauenue lleproanueckoro 3akonHa u I[lepuoanueckoid cUCTEMbl XUMUYECKUX 3JEMEHTOB IS
pa3BuTus Hayku U npakTtuku. (.M. Mennenees - y4€HbIN U IPayKJaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (TONSpHAST U HEMOJISIPHAs) CBS3b. DJIEKTPOOTPUIATEILHOCTD
XUMHUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenenb okucieHus. OKUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuuu. [lporeccsl oxkucieHus u
BOcCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii 5Kcnepumenm:



M3ydeHne o0pa3loB BEUICCTB METAIOB M HEMETAJIOB, B3aMMOACHCTBUE THIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT U H_ICJ'IO‘ICI‘;I, MMPOBCACHUC ONbITOB, UJIIIOCTPUPYIOIIUX HNPUMCPLI OKHUCIHUTCIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil (TOpEeHUE, PEaKIMU Pa3I0KEHHS, COSAUHEHUS).

Mescnpeomemmsie céa3u

Peanu3zanus MEXNpeaAMETHBIX CBA3EH NPU U3yYEHUU XMMHUHU B 8 KJIacC€ OCYILECTBISETCS Yepe3
HUCITIOJIB30BAHUE KakK 06H_II/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ, ABJIAOIIUXCA
CUCTCMHBIMU IJId OTACIIBHBIX NPECAMETOB €CTCCTBCHHOHAYUYHOT' O IIUKJIA.

OOmue ecTecTBEHHOHAYYHBIC TOHATHS: HAy4YHBIA (DaKT, THIOTE3a, TEOpUS, 3aKOH, aHAIU3,
CUHTE3, KJIacCU(PUKAIUS, TIEPUOAUIHOCTh, HAOIIOACHHUE, KCIICPUMEHT, MOJICTHPOBAHUE, U3MEPEHUE,
MOACIIb, ABJICHUC.

®usuka: Marepus, aTroM, DJJEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIWJI, HU30TOIIbI,
PaMOaKTUBHOCTh, MOJICKYJIa, JEKTPUYCCKHUI 3apsil, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, ra3, (U3MUecKue BEITUYNHBI, CIUMHUIIBI H3MEPEHHSI, KOCMOC, TUTAaHETHI, 3BE3/11, COJTHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TOPOABI, MOJE3HBIE HCKOMAEMBIC,
TOIJINBO, BOAHBIE PECYPCHI.

9 KJIACC
BemecTBo M XMMHYeCKas peakus

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucrema xumudeckux aiemeHTos .M. Menneneesa.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOMIOB, KalMs, KajdblUd M HMX COCIUHEHHUH B COOTBETCTBUM C IIOJIOKEHHEM DJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBSI3U. THUMBI KPUCTAININYECKUX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XMMUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEUIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCAIIMXCSA K pPa3jIM4HbIM KJlaccaM HEOPraHWYECKUX COCAUHEHUM, TEeHETHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccudpukanus XUMHUYECKUX pEaKIUi MO pPa3uyHbIM MpU3HAKaMm (MO0 YUCIYy U COCTaBy
Y4acTBYIOUIMX B PEaKIMM BELIECTB, MO TEMJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEHEH OKHUCIIEHUs
XUMHUYECKHX 3JIEMEHTOB, MO0 OOpPaTHUMOCTH, MO YYaCTHIO KaTaqu3aTopa). DK30- U JHIOTEPMHUYECKHUE
peaxkuu, TepMOXUMUYECKUE YPABHEHMSL.

[TonssTue o ckopocTH XuMHYecKoW peakuuu. [loHsTHE 00 O0OpaTUMBIX W HEOOPATHMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M reTeporeHHbIX peakuusax. [loHsarhe o kartanmse.
IlonsaTHe 0 XuMHUEeCKOM paBHOBecUU. (DAKTOpBI, BIMAIOIIKAE HAa CKOPOCTh XMMHYECKOM PEaKkLUH U
10JIO)KEHUE XMMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, 3IEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnenue YpaBHEHUU OKHCIIUTENBHO-
BOCCTAHOBUTEIJIbHBIX PEAKIUH ¢ UCIIOIBb30BaHUEM METOA JIEKTPOHHOTO OajaHca.

Teopuss SAEKTPOIUTUUECKON JTUCCOLMAIMU. ODJIEKTPOJUTHI U HEIIEKTPOJUTHL. KaTuoHsl,
aHUOHBL. MexXaHu3M [HCCOLMALNMM BEIIECTB C PA3JIMYHBIMU BHUJAMU XUMHUYECKOM CBA3U. CTeEreHb
mucconranui. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peaknium noHHOTO OOMeHa. YCIOBHSA NPOTEKaHHWA pEAKUUWH HMOHHOTO OOMEHa, TOJHBIE U
COKpalllEHHbIE HMOHHBIE ypaBHEHHMs peakuuii. CBOWMCTBA KHUCIOT, OCHOBAHUW M COJIEM B CBETE
MPEACTABICHUIN 00 AIEKTPOTUTHUYCCKON Aucconuanui. KadecTBeHHbIE peakiuyu Ha MOHBL. [loHsATHE O
TUAPOIIN3E COJICH.
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Xumuueckuu 5KCnepumenm:

03HAKOMJICHHE C MOJETISIMU KPUCTAINTMYECKUX PEIIETOK HEOPraHMUYECKUX BEUIECTB - METAJIOB U
HeMeTauioB (rpaduTa M anmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS), UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOM pEaKkUMWh OT BO3JACHCTBUS  pPa3iMYHBIX  (DAKTOpOB, HCCIEIOBAHUE
JIEKTPONPOBOJIHOCTH PAcTBOPOB BEILECTB, IpOLECCa IUCCOLMALMU KHUCIOT, IIEJIoued M Ccoyel
(BO3MOKHO HCIIOJIb30BaHUE BUICO MATEPHANIOB), MPOBEJICHUE ONBITOB, HIUTIOCTPHPYIOUIUX MPU3HAKH
NPOTEKaHUs peakiii HOHHOTO oOMeHa (0Opa3oBaHME OCajJKa, BBIACIECHHE Ta3a, 00pa3oBaHUE BOJBI),
OTBITOB, WJUTIOCTPUPYIONINX TMPUMEPHl  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHwue,
peakuuu pas3loKEHMs, COECIMHEHUs), paclO3HaBaHUE HEOPraHWYECKUX BELIECTB C IIOMOILBIO
KaueCTBEHHBIX PEAKIIUN HA MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTtanibl 1 MX coeIUHEHUS

OOmast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucienus. CtpoeHne u (pu3nveckre CBOWCTBA MPOCTHIX BEIIECTB - TAJIOTCHOB. XUMUYECKHE CBOWCTBA
Ha IpuMepe XxJjopa (B3aMMOJAEHCTBHE C MeETalllaMH, HEMETajulaMH, IiejodaMu). XJIOpPOBOIOPOA.
ConsiHast KUCJIOTa, XHWMHUYECKHME CBOWCTBA, TOJy4YeHHE, mNpuMeHeHue. JleiicTBue xiyiopa U
XJIOPOBOAOPO/Ia Ha OpraHu3M YelioBeka. BakHelue XIopuabl U UX HaXOXKJIEHUE B PUPOJIE.

O6mass  xapakrtepuctuka djeMeHTOB VIA-rpynmbl.  OCOOGHHOCTH  CTPOCHHS  aTOMOB,
XapaKTepHbIe cTerneHn okuciaeHus. CTpoeHre u pu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAa
U cephl. AJUTOTPOIHBIC MOAN(DHUKAITIN KUCIIOPOa M Cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I,
cTpoeHHe, (U3MUecCKHe M XUMHUYecKkue cBoicTBa. OKCUIBI Cepbl KaK IMPEACTaBUTEIN KHCIOTHBIX
okcuioB. CepHas KuciaoTa, GU3NYECKUE U XUMUYECKUe CBOMCTBA (0OlIMe Kak MpeacTaBUTeNs Kiacca
KUCTOT U crenududeckue). XUMHUECKUE pPEaKIMH, JIeKallhue B OCHOBE MPOMBINIIEHHOTO crocola
MOJYy4YEHHS] CepHOM KUCHIOThI. [IpuMmenenue cepHoit KUCIOThl. CONMM CEpHOM KHUCIOTHI, KaU€CTBEHHAS
peakuus Ha cynbdaT-uoH. HaxoxaeHue cepsl U e€ coequHeHni B npupozae. XUMHUECKOE 3arpsi3HeHue
OKpYXKarollel Cpellbl COEAMHEHUAMU Cepbl (KMCIOTHBIE OXKIH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB),
CHOCOOBI €r0 MpeI0TBPAIICHUS.

OO0mrast XxapakTepucTuKa 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE
CTETIEHU OKHCIEHHs. A30T, pacHpoCTpaHeHHWE B TMpupojae, (u3nyYecKkrne M XUMHUYECKHE CBOMCTBA.
KpyroBopot a3ora B mpupone. AMMHAK, ero (u3HYecKHe M XMMHUYECKHE CBOMCTBA, MOIYy4YE€HUE U
npuMeHenne. Comu aMMOHHMSA, UX (PU3MYECKHE U XMMUYECKHE CBOWCTBA, MpuMeHeHue. KauectBeHHas
peakuus Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ moiyueHue, GU3nIecKue U XMMHUECKHUE CBOMCTBA
(oOurre Kak MpencTaBUTENs Kjacca KUCIOT M cnenuduueckue). Vcnonp3oBaHHEe HUTPATOB M COJICH
aMMOHHUSI B KauyecTBE MHHEPAJIbHBIX yAO0OpEeHUH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpeabl
COCMHEHUSIMH a30Ta (KHUCJIOTHBIC MOXAM, 3arps3HEHHE BO3AyXa, MOYBBI U BojoémoB). Docdop,
atoTponHsle Moaudukanuu Gocdopa, puzndyeckue u xumuueckue cpoiicrsa. Okenn pocdopa (V) u
dbocdopras kuciaora, GU3NIECKUE U XUMHUYECKHE CBOIMCTBA, ojydeHue. Mcmons3oBanue ¢ocdaToB B
KayecTBE MUHEPAIbHBIX y100pEeHUH.

OO6mass  xapakTepucTuka d3JIeMeHTOB [VA-TPVIIIbL. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. YTJIepOoJ, aJUIOTPOINHblE MOAM(UKAINKN, PacCHpOCTpPAHEHHE B
npupojse, (u3nUecKrue W XUMHUYECKHe CBoicTBa. AxacopOmus. KpyroBopor yriepoaga B Npupoe.
Oxkcunpl yriaepoaa, ux (usMyeckue U XHUMHUYECKHE CBOMCTBA, AEMCTBHE Ha KHUBBIE OpPraHU3MBIL,
MOJIydCHUE W TPUMEHEHHEe. JKOJOTUYECKHe MpoOJeMBbl, CBA3aHHbIE ¢ OkcuaoMm yriepoma (IV),
rumnore3a riao0aabHOro MOTEIUICHUS KiIuMaTa, TapHUKOBBIN 3G (deKT. YronpHas KUCIoTa U e€ COH, uX
dusznueckue W XHUMHUYECKHME CBOMCTBa, MOJIydeHHE W MpHMeHeHue. KayecTBeHHas peakuus Ha
KkapOoHaT- MoHbI. VMcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, NMPOMBIIIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHauaNbHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriiepoja (MeTaH,
9TaH, OTWIEH, AaleTUJIeH, JTaHoJ, TJIMLUEpPUH, YKCycHas Kuciota). [lpuponHble HCTOYHUKHU
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YTJI€BOJOPOAOB (YroJyib, MPUPOAHBIA Ta3, HEPTH), MPOIYKTHI UX TepepaboTku (OCH3WH), UX POJb B
ObITY U POMBIIUIEHHOCTH. [ToHSATHE 0 OMOIOTHYECKH Ba)KHBIX BELIECTBAX: KUPaX, OeNkax, yrieBoaax
- W UX POJMM B JKU3HHM 4eNoBeka. MaTepuaibHOE €IWHCTBO OPraHMYECKUX W HEOPraHUYEeCKUX
COEMHEHUM.

Kpemuuii, ero ¢usndeckne U XUMMUYECKHE CBOWCTBA, MONydeHHEe U NMpuMeHeHue. CoequHeHUs
KpemHuss B mnpupone. OOmme mpencrasienus o6 okcuzae kpemuus (IV) m kpemHHeBO# Kuciore.
Cunukarsl, X UCTIOJIh30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BajkHEHIITNE CTPOUTEIIBHBIE MAaTEPHUATIBI:
KepaMHKa, CTEKJIO, LIEMEHT, OeToH, ene300eroH. [Ipobrembl 6€30MacHOTO HCIONIb30BAHUS
CTPOUTENbHBIX MaTEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuil sxcnepumenm.:

U3y4eHHE O0pa3[OB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, TPOBEIACHHE
KaueCTBCHHBIX pEaKIUi Ha XJIOPHUA-UOHBI M HAONIOJICHWE TPU3HAKOB HX TMPOTEKAHUS, OTIBITHI,
oTpakaomue (U3NYECKHe MW XUMHYECKHE CBOWCTBA TaJOTEHOB M HMX COCIWHEHUH (BO3MOXHO
UCIIONIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMJICHHE C oOOpa3lamMu XJIOPHIOB (TaJIOT€HUIOB),
03HAaKOMJIEHHE ¢ 00pa3lamMu cephl U €€ COeMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHNE BUEOMATEPHUATIOB),
HaOJ0/IeHue mpolecca oOyTrauBaHUs caxapa IMoJ JACWCTBUEM KOHIIEHTPHUPOBAHHOW CEpHOM KHCIOTHI,
M3y4eHUE XUMHYECKUX CBOMCTB pa30aBIEHHON CEpHOM KHCJIOTHI, MPOBEJCHNE KaYeCTBEHHON PEaKIuu
Ha cyJb(daT-uoH U HAOJIOIeHUE TIpU3HaKa e€ MPOTEeKaHusl, O3HAKOMJICHHE ¢ (PU3NUECKHUMH CBOWCTBAMU
azora, ¢ochopa W HX COCAMHEHHH (BO3MOXXHO HCIIOIB30BaHUE BHJICOMATEpPHAIOB), OOpa3amMu
a30THBIX U (GOCHOPHBIX YAOOpPEHHH, MOIydeHHe, cOOMpaHue, pacro3HaBaHUE U W3YYCHUE CBOWMCTB
aMMHuakKa, NpOBEICHHE KAaueCTBEHHBIX peakiIuid Ha HOH aMMOHMS M (ochaT-MOH U HU3YUYCHHE
NPU3HAKOB MX MPOTEKaHUs, B3aUMOJEWUCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MEJbIO
(BO3MOXHO HCMOJb30BAaHUE BUIECOMATEPHANIOB), H3yYEHHE MOJEICH KPUCTAIIMYECKUX PEHIETOK
anmasza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C TPOIECCOM anacopOIMy PacTBOPEHHBIX BEIICCTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTrasa, MOJy4eHHE, COOMpaHHE, PACIIO3HABAHHE U
W3YYCHHUE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEACHHE KAYECTBCHHBIX Peakinii Ha KapOoHAT U CHIIMKAT-
MOHBl M M3YyYECHHE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHE C TMPOAYKIIMEH CHUIMKATHON
MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad 1o Teme «BaxHeilime HeMEeTalulbl U UX
COCTMHEHUS».

MeTta/ibl M UX COeTUHEHUSI

OO0mmasi xapakTepucTUKa XUMHYECKHX DJIEMEHTOB - METAJIOB Ha OCHOBAaHWUHU HMX TOJOKEHUS B
[Tepuoanueckoit cucteme xumuueckux sneMenToB .M. MenneneeBa u ctpoenus atomoB. CTpoeHue
MeTaJlI0B. MeTamnueckas CBA3b U METAIUIMYECKAsl KpUCTAINYECKasl peléTka. JIeKTPOXUMUUECKUN
psAa HampshkeHUH MeTaiioB. DHU3MUECKWE M XMMHUYECKHe CBoWcTBa MeramioB. OOmme cnocoOsl
MOJTy4eHUs1 MeTaJuIoB. [IOHATHE O KOPPO3UH METAIOB, OCHOBHEIE CITOCOOBI 3alTUTHI X OT KOPPO3HUHU.
CmutaBsl (CTasb, YyTYH, TIOPAUTIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY M MPOMBIIIJICHHOCTH.

[llenounble MeTamabl: mosiokeHue B llepumogmyeckoil cucteMe XUMHYecKUX sieMeHToB J[.U.
MenneneeBa, CTpOeHHE UX aTOMOB, HaXOXKJIeHUE B pupoae. Puzndeckue 1 XUMUYECKUE CBOMCTBa (Ha
npuMmepe Hatpusi M Kanusg). OKcuAbl U TUAPOKCUIBI HaTpus W Kaius. [IpumeHeHHe MIel0uHbIX
METAJUIOB U X COCOUHEHUN.

[IlenoyHo3emMenbHbIE METAUIbl MAarHui W KajablMil: mojokeHue B Ilepuomndeckoi cucreme
xumudeckux anemeHTtoB .M. MennaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXJIECHHE B MPHUPOJE.
®dusnveckue U XMMHUYECKHE CBOMCTBA MAarHUs W Kaiblus. BakHele coequHEHUsT KaIbIHs (OKCHI,
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIOCOOBI €€ YCTpaHEHUSI.

AnroMuHui: monoxenue B [lepuoanyeckoii cucreme xumuueckux semeHToB J[.M. Menneneena,
CTPOCHHME aToMa, HaxoxiaeHue B mnpupoae. DPuU3NuecKMe W XUMUYECKHE CBOMCTBAa aIFOMUHUA.
AmMoTepHbIe CBOHCTBA OKCUIA U THIPOKCH]IA ATFOMHHHSL.

Kenezo:  monoxenue B [lepuoanyueckoii cucreMe XUMUUECKUX 3JIEMEHTOB
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J.N. MenneneeBa, CTpOCHHE aTOMa, HaxOXAeHUE B mpupojae. PU3nyeckue U XUMUYECKUE CBOMCTBA
xkene3a. Okcubl, THIPOKCUIBI U con kenesa (II) u xenesa (I11), ux coctas, CBOMCTBA M TOJyYCHHE.
Xumuueckuu 5KCnepumenm:

O03HAKOMJICHHE C OOpa3laMi METAJIOB U CIJIaBOB, UX (M3MUECKUMU CBOWCTBAMH, W3YUYCHHE
pPE3yNbTaTOB KOPPO3HHM METAUIOB (BO3MOXHO WCIOJIB30BAaHUE BHICOMATEPHATIOB), OCOOCHHOCTEM
B3aMMOJICHCTBYS OKCHJIa KallbI[Usl U HATPUS C BOAOW (BO3MOXKHO UCIOJB30BAHUE BUIACOMATEPUATIOB),
WCCIICTIOBAHUE CBOWMCTB JKECTKOW BOABI, MpoIlecca TOPEHHs XKelle3a B KUCIOpPoJe (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIIOB), TMPU3HAKOB MPOTEKAHHS] KAUYECTBEHHBIX pEAKIHU Ha HOHBI
(MarHus1, Kanplus, aTlOMUHUS, IIMHKA, kene3a (I1) u xenesa (III), menu (II), HaGnronenue u onucanue
MPOIIECCOB OKPAITUBAHUS IUIAMEHU WOHAMH HATpHs, KA M KaiubIus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIeAOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHIA AITIOMHHHS W THAPOKCHA
[IUHKA, PEIICHNE SKCIIEPUMEHTAIILHBIX 3371a4 M0 TeMe «BakHeWIne MeTaulbl B UX COSAMHCHHUS.
XuMus M OKpyKamouas cpeia

BemectBa u Marepuanisl B NOBCEIHEBHOM JKU3HU 4YENIOBEKA. be3oracHoe HCIoiIb30BaHUE
BEIIECTB U XMMHUYECKHX peakiuii B ObITy. [lepBas moMoIIb Npu XUMHUYECKUX 05KOTax M OTPABICHUSX.

XVUMUYECKOE 3arps3HEHHE OKpyXKawield cpeabl (mpeaenbHas AOMyCTUMAas KOHIICHTPAIHS
BemecTB (nanee - [1J1K). Ponbs XxumMum B penieHur SKOJIOTHYECKHUX TTPOOIEM.

Xumuueckuil sxcnepumenm.:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MAaTEPHAIBI).
Meosicnpeomemnule cés3u

Peanuzanust MeXNpeAMETHBIX CBS3€H MpPU U3YYEHUU XMUMHH B 9 Kilacce OCYLIECTBIIIETCS dYepes
UCIIOJIb30BaHNWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK U MOHSITHH, SBISIOIIUXCS
CUCTEMHBIMU JJIsl OTJENbHBIX [IPEIMETOB €CTECTBEHHOHAYYHOT'O ITUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHbIE MOHATHA: HAay4HbIH (DaKT, TUIOTEe3a, 3aKOH, TEOpHs, aHAJM3,
CUHTe3, KiIaccu(UKaims, IepUOANIHOCTh, HAOIIOCHIE, YKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPECHHE,
MO/JIeJh, SIBIICHUE, TAPHUKOBBIN 3()DPEKT, TEXHOTIOT S, MaTePHAIIBI.

Oduzuka: MaTepus, aroM, OJJIEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIWI, HW30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, dJIEKTPUUECKHUIA 3apsl, MPOBOIHUKH, MOIYIPOBOIHUKH, TUIIECKTPHUKH,
doTORIEMEHT, BEMIECTBO, TeNo, OOBEM, arperaTHO€ COCTOSHHME BEIIeCTBa, Tra3, pPacTBOP,
PacTBOPUMOCTD, KPUCTAJUTHUECKAS PEMIETKA, CIUIaBbl, (PM3MUECKUE BEIMYUHBI, CAUHUIIBI U3MEpPEHUS,
KOCMHUYECKOEe IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: dorocunTes, npixanue, ouochepa, IKOCHCTEMA, MUHEPAIbHbIE
yIoOpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOPHbIE MOPOIBI, MOJE3HBIE HCKOMAEMBIE,
TOTLIMBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHMs JOCTUTAIOTCS
B XOJIe 00Y4YEeHMsS] XUMHUH B €IUHCTBE Y4eOHOI M BOCHHUTATEIbHOW AESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMA POCCUMCKHUMHU COLUOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH,
OPUHATHIMH B OO0IIECTBE MpaBHWJIaMH M HOPMaMH TOBEJCHHS M CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3ALUHU 00YJaIOLIIXCS.

JInuHOCTHBIE pe3yJIbTaThI OTpaXKaroT TrOTOBHOCTb o0yJaromuxcs
PYKOBOJCTBOBATbCSI CHCTEMOM IO3UTUBHBIX ILIEHHOCTHBIX OpHEHTAllMd M pacllUpEeHHE OIbITa
JESATENIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) narpuornyeckoro BocMTAHMSA:
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LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYyYHOMY
HACJIEUIO, TOHUMAaHUs 3HaYeHHS] XUMUYECKOM HayKu B )KM3HU COBPEMEHHOT0 00IIECTBa, CIIOCOOHOCTH
BJIQ/IETh JOCTOBEpPHON HHGpOpMaIMel O NepeIoBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM H
OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiCTBE MHUpa 1 001IeCcTBa;

2) rpasKIaHCKOro BOCIIMTAHMS:

IpEICTaBIECHUS O COLMATBLHBIX HOPMaX M MPaBHIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJJIEKTUBE,
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueGHOMCCIIE0BATEIbCKOM,
TBOPYECKOH U IPYTUX BHUAAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM JeATENbHOCTH
HpI/I BBIITIOJIHCHU U YqCGHBIX, IIO3HABATCIIbHBIX 3aJa4, BBIIMOJIHCHHHW XHMHYCCKHX BKCHepI/IMeHTOB,
CO3JaHUHN yLIGGHBIX HpOCKTOB, CTpeMJIeHI/DI K B3aUMOIIOHMMAHUIKO U B3aNUMOIIOMOIIIA B HpOHeCCG 3T0ﬁ
yqe6HOI71 ACATCIIbHOCTH, TOTOBHOCTHU OLICHHUBATH CBOé IIOBCACHUEC U HOCTyHKI/I CBOHUX TOBapHHleﬁ C
IIO3UIINU HpaBCTBeHHHX n HpaBOBLIX HOpM C yqéTOM OCO3HAHU HOCHGI[CTBI/II‘;I HOCTyHKOB;

3) HeHHOCTH HAYYHOIO MO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEICTABICHHUS O BELIECTBE W XMMUYECKOH PEaKIHUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTaBISIOIIME OCHOBY JUIsl TOHUMAHUSA CYIIHOCTH
HAYYHOH KapTHHBI MHpa, TPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PpAa3BUTHUS IPHPOJIH,
B3aUMOCBS35X YEJI0BEKA C IPUPOJHOMN CPEO, O POIU XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATENIbHbIE MOTHUBBI, HAalpPaBJICHHbIE Ha TMOJYyYCHHWE HOBBIX 3HAHUH 10 XHMUH,
HEoOXoauMBbIe Ui OOBSACHEHHMsS HAONIONAeMbIX IPOLECCOB M SIBICHHUH, IO3HABaTEIbHOH,
UH(POPMALIMOHHON M YHUTATEIbCKOW KYJIBTYpPhl, B TOM YHCJE HAaBBIKOB CaMOCTOSTENLHOW paboOTHI C
y4eOHBIMM TEKCTaMH, CIPABOYHON JUTEPaTypoil, MJOCTYHHBIMH TEXHUYECKHMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHUIO M TO3HAHUIO, JHOOO03HATENBbHOCTh, TOTOBHOCTh M CIHOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEAOBATENILCKOM JEsITeIbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH U YPOBHsI 00y4YeHUS B JajbHEHIIEM;

4) (opmupoBaHus KyJILTYPbI 310POBbI:

OCO3HAHME IIEHHOCTH XHM3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY 3/I0pOBBIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 *KHU3HHU, OCO3HAHUE MOCIEICTBUI U HEMPUSATHE BPEIHBIX NMPUBBIYEK (yrmoTpeOieHus
QJIKOTOJIsI, HAPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COONIOJIEHUS TPaBHJI OE30MacHOCTH TIpH
00palIeHnn ¢ XUMUYECKUMH BEIIIECTBAMH B OBITY U pEaIbHOM KHU3HH;

5) Tpynosoro BocnuTanus:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil 1 Tpyaa pa3IudHOro posia, yBaKeHHUE K TPYIy
U pe3yabTaTaM TPYJIOBOM €ATENbHOCTH, B TOM UMCIIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIM BBIOOP HMHIMBUAYATBbHOW TPACKTOPUHU MPOJOIDKEHHS 0OOpa3oBaHUSA C YUETOM
JUYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX HHTEPECOB MU MOTPEOHOCTEH,
YCIIEIIHOM TpOEeCCHOHATBHON JESITEIbHOCTH M Pa3BUTUS HEOOXOAWMBIX YMEHHUH, TOTOBHOCTH
a/IalITUPOBAThCS B MPOQecCHOHANIBHON cpere;

6) sKo00rHYECKOro BOCHIHTAHNUS:

HKOJIOTHUECKH 11eJIecO00pa3HOe OTHOILIEHHE K MPUPOIe KaK UCTOUYHUKY JKU3HU Ha 3emile, OCHOBE
eé CyIIecTBOBaHHUS, MOHUMAaHUE IIEHHOCTU 3JI0POBOTO M 0e30macHoro obpasa KM3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PHM3MUECKOMY M TCHXHYECKOMY 3I0pPOBBIO, OCO3HAHHWE IIEHHOCTH
coOuIro/IeHHsI TIpaBUil OE30MacHOTrO TMOBEACHUS MPH PadOTe C BEIIECTBAMHU, a TAKXKE B CHUTYAIHSX,
YTPOXKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH TNPHUMEHATh 3HAHMA, MOJTy4aeMble MPU H3YyYCHUU XHMHUH, Ui pEIICHUs 3a1ad,
CBA3AHHBIX C OKPYXKAIOIIEW IMPUPOAHOU CPENOH, MJIA MOBBIIIEHUS YPOBHS DKOJOTHUYECKOU KYJIBTYPBI,
OCO3HAHMs TIOOATBHOTO XapakTepa IKOJOTHMUECKUX MpoOJieM M MyTell MX peIIeHUs MOCPEICTBOM
METOJIOB XUMHH, DKOJOTMYECKOTO MBIIIJICHNS, YMEHHS PYKOBOJICTBOBAaTbCS MM B IO3HABATEILHOM,
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KOMMYHUKATUBHOU U COIIMATIbHOMN MPAKTHUKE.
METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTampeaMETHBIX pE3yNbTAaTOB BBIAEISIOT 3HAYUMBIE Uil  (OPMHUPOBAHUS
MHUPOBO33pEHUs OOILIICHAYYHBIC TTOHSTHSI (3aKOH, TEOPUS, MPUHITUI, TUTIOTE3a, (DaKT, cucTema, mporece,
OKCIIEPUMEHT M JIPYroe.), KOTOPbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax H
MO3BOJISIOT HAa OCHOBE 3HAHWW W3 ATHX NPEIMETOB (POpPMHpPOBATH MPEACTABICHHWE O I[EIOCTHOM
HAy4YHOU KapTHUHE MHPA, ¥ YHUBEPCAIbHbIC YUeOHbIC AeHCTBUS (TO3HABATEIBHBIEC, KOMMYHHUKATUBHBIC,
peryJsiTUBHBIE), KOTOpbIE o0ecreunBaroT dbopMupoBanue TOTOBHOCTHU
K CAMOCTOSITEIIbHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4EOHOH 1eATeThHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

YMEHUSI MCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] TP OCBOCHHM 3HAHMI: pacKphIBaTh
CMBICI XMMHUYECKHUX MOHATUH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIMBATh B3aHMMOCBS3b C
OPYTMMH TOHSTHSIMH), HCHOJIb30BaTh IMOHATUS S OOBSICHEHHS] OTAEIbHBIX (AKTOB U SIBICHUM,
BbIOMpATh OCHOBAHUS M KPUTEPUU AJIsl KJIACCU(PUKAIMU XUMUYECKUX BEIIECTB U XMMHUECKUX PEaKIIHi,
yCTaHaBIMBATh MPUYMHHO-CIIEACTBEHHBIE CBS3H MEXKIYy OOBEKTaMH H3YYEHHUS, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IeyKTUBHbBIE, 10 aHAJIOTUH), 1€JaTh BHIBOABI U 3aKIIOYCHHUS,;

YMEHHE NpPUMEHSTh B Tpolecce MO3HAHHUS MOHATHS (IpeaIMEeTHble M MeTalpeaMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENIH, HCIOJIb3yeMble B XUMHH, NpeoOpa3oBbIBaTh IIHPOKO
NpPUMEHSEMblE B XHMHUHU MOJEIbHBIE MPEICTaBICHUS - XUMHYECKMH 3HaK (CHMMBOJ DJIEMEHTA),
XuMHuueckasi GopMylia U ypaBHEHHE XMMHUYECKON peaklUu - MpU PelIeHuH Y4eOHO-IT03HaBATEIbHBIX
3a1a4, ¢ y4€TOM 3THX MOJEIBHBIX IPEICTABICHUN BBIABIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKKA M3Yy4aeMBIX OOBEKTOB - XUMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, BBISIBISATH OOIIHE
3aKOHOMEPHOCTH, MNPUUYMHHO-CJIEICTBEHHBIE CBA3M M MPOTHBOPEUYUS B HM3Yy4aeMbIX Mpoleccax Hu
SIBJICHUSX.
ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE B
KauecTBE OCHOBBI i1 (DOPMHPOBAHHS THUIMOTE3bl MO MPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

NpUOOpEeTEeHNE ONbITa M0 I[JIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO YUYCHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HaOMI0JaTh 3a XOAOM IIPOIECCca, CaMOCTOSITENBHO MPOTHO3MPOBATH €ro
pe3ynbrar, ¢GopMyIupoBaTh O0O0OOIIEHWS W BBIBOJABI IO pE3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOJICIaHHOM pabdoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMpATh, aHAIU3UPOBATh U WHTEPIPETHPOBATH HMHPOPMAIMIO PA3IUYHBIX BUAOB U
dbopM TpenCTaBIECHUS, MOJYyYaeMyI0 M3 pPa3HbIX MCTOYHUKOB (HAYyYHOIOMYJspHAs JUTEpaTypa
XUMHYECKOTO COJIep’KaHusl, CIPaBOYHbIE IMOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OIICHUBAThH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHE TMPUMEHSTh Pa3IMYHbIE METOAbI M 3allpoChl MpHU MOHCKE U oTOope uMHbOpManuu M
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX IJIs1 BBIIOJHEHUS Y4YEOHBIX M IMO3HABATENbHBIX 3a]ad
OTMpeneNEHHOTO THIMA, NPHOOpPETEHHE OmbITa B 00JACTH MCHOJIb30BaHUS HMHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIAJCHHE KYJIbTYpOH AKTUBHOIO HCIIOJNIB30BAaHUS Pa3IUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BHIOMPATh ONTUMAIbHYIO (JOpMY MpeACTaBlIeHUs HHPOpMALUU U
WLTIOCTPUPOBATh peEIlaeMble 3a7aud HECIOKHBIMH CXEMaMH, IuarpamMmamu, ApyrumMu (opmamu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHME WHCIONb30BaTh M aHAIU3UpOBaTh B THpolecce Y4eOHONH U  HCClIe0BaTEIbCKOM
JEeSTENIbHOCTH MH(OPMALIUIO O BIMSHUU MPOMBIIUICHHOCTH, CEIBCKOTO XO3SICTBA M TPAaHCIIOpTa HA
COCTOSIHHE OKPYKAOLIEH PUPOJHON CPEIBL.
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KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE H1eiiCTBUSA:
yYMEHHUE 3aJ]aBaTh BOIPOCH! (B XOJ€ auajora ¥ (Wiau) IMCKYCCHM) IO CYIIECTBY OOCYXKIaeMOit

TCMBI, q)OpMy.HI/IpOBaTB CBOM NPCIIOKCHUA OTHOCUTCIILHO BBITIOJTHCHUA HpeﬂHOX(eHHOﬁ 3aJa4du,

npruoOpeTeHre OmbITa IMPE3CHTALUN PE3yIbTATOB BBIMOJHEHHUS XHMHUYECKOTO SKCIIEPUMEHTa
(;1abopaTopHOro OMBITA, JAOOPATOPHOW pabOTHI IO HCCIEAOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHUKAMH IMO3HABATEIHHOW W HMCCIIEOBATEIBCKOM
NeSITeIbHOCTH TPH PELICHHM BO3HHUKAIOMIMX Mpo0JieM Ha OCHOBE Y4€ra OOIIMX MHTEPECOB U
COTJIACOBaHUsI TO3MIUK (00CYyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIAHHAIUSL
COBMECTHBIX JCHCTBUH, ONpEACICHHE KPUTEPHEB IO OIICHKE KadecTBa BBHIMOJIHEHHOW DPa0OTBI U
Apyrue);
PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEACTATh LENH JeSITeIbHOCTH, IUIAHUPOBATh, OCYIICCTBIIATS,

KOHTPOJIMPOBATh U TIPH HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO ACATEINHHOCTH, BHIOMpATh HamOoJjee
a¢deKkTUBHBIE CIIOCOOBI pelieHUs] YU4eOHBIX M TO3HABATENbHBIX 3a/1ad, CAMOCTOSATEIHHO COCTABIATH
WU KOPPEKTUPOBATH MPEIJIOKECHHBIM AJITOPUTM JCHCTBUN IPU BBIINOJHEHUU 3aJaHUM C y4ETOM
MOJTy4YeHUs] HOBBIX 3HAHUW 00 wH3ydyaeMbIX OOBEKTaX - BEIIECTBAX M PEAKIHIX, OICHUBATH
COOTBETCTBHE TOJIYYCHHOTO pe3yJbTaTa 3asBICHHOW IIEJIM, YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh
KOHTEKCTBI, TIPEJIaraeMbIe B YCJIOBUU 3aJIaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB 1O OCBOSHHUIO  O0S3aTENBHOTO  COACPKAHWS,
YCTaHOBJICHHOTO TaHHOU (heniepanbHOI pabouel MporpaMMoil, BBIZIETISIOT: OCBOSHHBIE 00 yJYarOIITUMUCS
Hay4HbIC 3HAHUS, YMEHHUS ¥ CIIOCOOBI ACHUCTBUH, CrIeM(PUISCKUE IS PEAMETHON 00J1aCTH «XUMHUSI»,
BUJbl JCSITENBHOCTH MO IMOJIyYEHHUI0O HOBOTO 3HAHMS, €ro HHTEpPHpeTaluu, MNpeoOpa3oBaHUIO U
MPUMEHEHHUIO B PA3JIUYHBIX YUCOHBIX H HOBBIX CUTYAIUsX.

K xon1y o6ydenus B 8 Kjiacce mpeIMeTHbIC PE3yJIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMECHHM

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHSATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT,
MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAS), BAJICHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAsi M MOJIEKYJsipHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBast IOJIs XUMHUYECKOT0 DJIEMEHTA B COSMHEHHIH, MOJIIPHBINA 00BEM, OKCH/I, KUCIIOTa, OCHOBAHHE,
COJTb, DJIEKTPOOTPHIIATEIHHOCTh, CTETICHh OKUCTICHHS, XUMUYEeCKas PeaKIusl, Ki1acCu(GUKaIms peaKiiuii:
peaKuuu COCTUHEHUS, PEaKlUU PA3JIOKCHHs, PEAKIUU 3aMEIICHUs, pPEaKIHH OOMEHa, JK30- H
SHJIOTEPMHUUYECKHE pEaKIHH, TeroBoil 3¢ddekr peakuuu, siApo aToMa, INEKTPOHHBIA CIIOM aroma,
aTOMHas OpOUTab, paguyc aromMa, XMMHUYECKasi CBsI3b, MOJIAPHAS W HEMOJISIpHAs KOBaJCHTHAS CBS3b,
WOHHAsS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi JOJIs BellecTBa (MMPOIICHTHAS KOHIIEHTPAIINs) B
pacTBope;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSITUN U MPUMEHSATH 3TU MOHATHS MIPU
OIMCAHUU BEIIECTB U UX MPEBPAILECHUM;

UCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBlieHUS (OpMYN BEIIECTB U YpaBHEHHIA
XUMHYECKHUX PEaKIUi;

OTpeeNATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb OKUCICHUS
9JIEMEHTOB B OHHApHBIX COEIUHEHUSX, MNPHUHAJUICKHOCTh BEIIECTB K OMNPECIEHHOMY KIaccy
coequHeHUN Mo ¢opMmynaM, BUJ XHMHUYECKOW CBA3M (KOBAJIEHTHAs M HMOHHAs) B HEOPraHUYECKHUX
COCTUHEHUSIX;

packpsiBaTh cmbica [lepuogunueckoro 3akona .M. MenzaeneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE
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NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT UX INOJIOKEeHHA B [lepnonnyeckoi
CHUCTEME, 3aKOHOB COXPAaHEHHS MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJISPHOIO
y4eHUs, 3aKOHa ABOTajpo;

ONKCBHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepnonndeckoil cuCTEMBI XUMHYECKUX
AJIEMEHTOB: pa3/InyaTh IMOHATHUSA «TJaBHasg moArpynmna (A-rpymma)» u «mobounas noxarpymma (b-
rpymmna)y, Majable U OOJbIINE MEPHUOAbI, COOTHOCHTH 00O3HAYCHHs, KOTOpble MMEIOTCS B Taliuie
«llepuogmueckas cucrema xumuyeckux onemMeHroB .M. MenzaeneeBa» € 4YHUCIOBBIMHU
XapaKTEePUCTHUKAMHU CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sipa, obuiee 4ucio
3JIEKTPOHOB U pacHpeeeHUe UX MO0 AIIEKTPOHHBIM CJI0sIM);

KJIacCU(UIIUPOBaTh XUMHUUECKUE IJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKUE PEaKINH
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIULIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHMCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEpPXKasi ONMHUCAHHE TMPUMEPaMHU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKUX
peaKLuii;

POrHO3MPOBATh CBOWCTBAa BEUIECTB B 3aBUCHMOCTHM OT MX KAayeCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHbBIX YCIOBUSX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOT0 3JIeMeHTa 110 GopMyJie COeAMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBa B pACTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakluu;

MPUMEHSTh OCHOBHBIE ONEpAIlUU MBICIUTENbHOMN eATeNbHOCTH - aHallu3 U CUHTE3, CPaBHEHUE,
000011eHNe, CUCTEeMAaTU3aIMI0, KJIACCU(PHUKAINIO, BBISABICHHE MPUYMHHOCIEACTBEHHBIX CBSI3€H - s
U3y4eHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIMi, €CTeCTBEHHO-Hay4HbIC METOJbl IMO3HAHMS -
HaOJII0/ICHUE, U3MEpPEHNE, MOJICTMPOBAHUE, SKCIIEPUMEHT (peajbHBIN U MBICIICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUYECKOW MOCYI0M U JIabopaTOpHBIM 00OPYJOBaHHUEM, a
TaKXKe IMpaBWiiaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBMU C HHCTPYKLUHUSMHU IO BBITIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB 110 MOJYYSHHUIO M COOMPAHHIO Ta3000pa3HbBIX BELIECTB (BOAOPOAA
U KHCIOpOAa), MPHUTOTOBJIICHHIO PAaCTBOPOB C OMNPENCIEHHON MacCOBOM JOJied pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOAMTH XMMHUYECKHE HKCIEPUMEHTHI 10 pPACIO3HABAaHUIO PACTBOPOB
IIeJ04el U KUCIIOT C IIOMOIIbIO MHJUKATOPOB (JaKkMycC, (peHonranent, METHIOPAHK U IpYTHe).

K xoHIy 00yueHus B 9 kJiacce rnpeIMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y O0YYAIOIINUXCSI YMEHHU:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKUX MOHATHI: XMMHUYECKUHA 3JIEMEHT, aTOM, MOJEKYyJa,
WOH, KaTHOH, aHHOH, TPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIEHOCTD,
CTENEeHb OKHUCIICHMS, XUMUYeCKasi peaklus, XUMUYecKas CBs3b, TEIJIOBOM 3(PQeKT peakuuu, MOJb,
MOJISIPHBI  00BEM, pacTBOpP, DSICKTPOJIUTHI, HEIIEKTPOJIUTHI, SICKTPOTUTHUECKAs TUCCOIHALN,
peakii HOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecHe, oOpaThMble W HEOOpaTUMBbIe
peaKkuuu, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKINH, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJIEHHME, aUIOTPONHs, aM(pOTEpHOCTh, XUMHUYEcKas CBS3b (KOBaJE€HTHAs, WOHHAs,
METaJUIn4YecKas), KpUCTAJUINYECKas PEHIETKa, KOPPO3Us METAIJIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOM
peakiuu, npeaeabHo gomyctuMas Konuentpanus [1/1K BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U MPUMEHSITHITU MOHSITUS MIPU
OIMCAHUU BEIIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY MJISi COCTaBJIEHUS (OPMYJ BEIIECTB M YpaBHEHHM
XAMHYECKUX PEaKIUid;

ONpeAeNiATh BAJICHTHOCTb U CTENEHb OKUCICHHUS XHUMHYECKHX DJIEMEHTOB B COEIUHEHUSIX
Pa3IUYHOrO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONpeAeIEHHOMY KJIacCcy COSIUHEHH 1Mo ¢popMmyiam,
BUJ XMMUYECKOH CBSA3M (KOBaJCHTHAsl, MOHHAs, METAUNINYECKas) B HEOPraHHMYECKUX COCAMHEHUSIX,
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3apsil MOHA [0 XUMHUYECKOW (opMyse, XapakTep cpelbl B BOJHBIX pPacTBOPAaX HEOPraHUYECKHX
COCIMHECHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpbiBath cMbicn [lepuoguyeckoro 3axona /.M. MenneneeBa ¥ IEMOHCTPUPOBATH €T0
IIOHUMaHMe: OINHUCBhIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonnyeckoit cucremsl
XMMHYECKHX DJJIEMEHTOB: pa3ivuyaTh IOHATHUA «rJlaBHas noArpynna (A-rpynma)» MU «11o0odHas
noarpynna (b-rpynma)y», Mansie 1 60sblIMe EPHOABI, COOTHOCUTH 0003HAUEHHSI, KOTOPhIE UMEIOTCS B
NEepUOINYECKOM TabJIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX JIEMEHTOB
(coctaB W 3apsn siapa, OOIIee YUCIO JICKTPOHOB M PACIPEACIICHHE WX TO AJIEKTPOHHBIM CIIOSIM),
OO0BSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB JIEMEHTOB M MX COEAMHEHUI B Mpejaenax
MaJIbIX TIEPUOJIOB U TJIaBHBIX MOATPYII ¢ YYETOM CTPOSHHS UX aTOMOB;

KJIaccu(UIIUPOBaTh XUMHUUECKUE AJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKUE PEaKINH
(Mo YMCIy M COCTaBYy Y4YacTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIUIOBOMY 3(h(}eKTy, M0 M3MEHEHHIO
CTETICHEH OKUCIICHUS! XUMHUYECKUX AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIMEe M cHenupuyeckrue XUMHUYECKHE CBOMCTBAa MPOCTHIX H
CJIO)KHBIX BEIIECTB, IOATBEP)KJasi ONUCAHHE NPUMEpPAaMH MOJIEKYJISAPHBIX M HOHHBIX YPAaBHEHUI
COOTBETCTBYIOIMX XUMUYECKUX peaKIuii;

COCTABJIATh YPABHEHMSI SJICKTPOJIUTHUECKON TUCCOLUALIMN KHUCIIOT, IIeI04Yel U coJiel, MOoIHbIE U
COKpAIllEHHBbIE YpAaBHEHHMs pPEaKkLUid MOHHOTO OOMEHA, YpaBHEHHUS pPEaKLMH, MOITBEPHKIAIOLUINX
CYIIECTBOBaHHE I'€HETHUECKON CBSA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajlaHca ATUX PeaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHHMS, BOZMOKHOCTHU IPOTEKAHUS
XMMHUYECKHUX MPEBPALICHUN B PAa3JIMUHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BELIECTB, MAaCCOBYIO JOJIO
XMMHYECKOI'0 JIEMEHTa M0 (opMyJie COETUHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOANUTH
Ppacy€ThI 10 YPaBHEHUIO XMMUYECKOM pPEaKIUu;

coOuro1aTh MpaBUjia MOJIb30BAHUS XUMHUECKOW MOCYI0N M J1a00opaTOpHBIM O0OPYIOBAaHUEM, a
TaKXKe IMpaBUja OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMH IO BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOIYYEHUIO U COOMpPAaHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
U YTIIEKUCIIOrO rasa);

NPOBOIUTH PEAKIMH, TOATBEP)KIAIOIINE KAUECTBEHHBIM COCTaB  Pa3JIMUYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMUI-, HOAUI-, KapOoHaT-, hocdar-, cumukar-, cynbpar-,
THJIPOKCU-UOHBI, KaTHOHBl aMMOHMS M MOHBI M3YyYEHHBIX METAIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEILECTB;

OPUMEHATh OCHOBHBIE ONEpAallMi MBICIUTEIBHON NESTENTbHOCTH - aHAJIM3 U CUHTE3, CPaBHEHUE,
000011eH1e, CUCTEMATH3alMIO, BbISABICHHE IPUIMHHO-CIECTBEHHBIX CBS3€H - U1 U3y4eHHs CBOWCTB
BEILIECTB M XUMHUYECKUX PEAKIIU, €CTECTBEHHOHAYYHbIE METO/BI I03HAHUS - HAOII0AeHUE, U3MEPEHHUE,
MOJIEJINPOBaHKE, IKCIIEPUMEHT (peasibHbIN M MBICICHHBIH).
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8 KVIACC

HaunmenoBanue pa3nenos

KomnnuectBo
Ne n/m ¥ TeM y4e6HOTO 4ACOB Copneprxanue o0OyueHHs OCHOBHBIE BU/IbI JEATEIBHOCTH 00YYaIOIIUXCS
npeamera
Pasnes 1. lleppoHavyaabHble XUMHYECKHE NOHATHS

1.1

XuMHSA - BaxkHast 00J1acTh
©CTECTBO3HAHUS U
MPAKTUYECKOU
IEeATENHHOCTH YeI0BEKa

5

[Ipenmer xumuu. Poib XMMUM B 5KU3HU YEJIOBEKA.
XUMUS B CUCTEME HayK.

Tema u BemectBa. Pusnyeckue cBOUCTBA
BEILECTB. ArperaTHOE COCTOSIHUE BEILIECTB.
[loHsiTHE O METOAX MO3HAHUS B XUMUU. HncThie
BemecTBa U cMecu. CiocoObI pa3iesieHUs: CMecei.
Xumuueckuit Ixkcnepumenm:

J[emoncmpayuu:

3HAKOMCTBO C XMMHYECKOU MOCYA0H, C
npaBUIaMy pabOTHI B JIAOOPATOPUU U TPUEMAMHU
oOparieHus ¢ 1ab0paTOpHBIM 000PYLOBAHHEM.
dus3nueckre cBOMCTBa 00pa3I[0B HEOPTaHMUECKUX
BEIL[ECTB - METANIOB U HEMETAJIOB.

Crioco0bI pazzeneHust cMeceil (puIbTpoBaHue,

BBINTAPUBAHUE, TUCTUILIALUSA, XpoMaTorpadus).

PackpbIBaTh CMBICT M3y4aeMbIX MTOHSITHH.
PackpsiBaTh posib XUMHUH B IPUPOJE U KU3HU
YEJIOBEKa, €€ CBA3b C IPYTHUMH HAYKAMM.
Pa3nnyarh yncThIE BEIIECTBA U CMECH;
OJIHOPOJIHBIE U HEOTHOPOJHBIE cMecH. PaznuyaTs
buznyecKkrue 1 XUMUYECKUE SIBICHHUS.

CiienoBaTh aIropuTMaM MCIOJIb30BaHUS
PKCIIEPUMEHTAIBHBIX METOJIOB - HAOIIOICHUS U
hKcriepuMenTa. HabmoaaTh 1 OnuCchIBaTh OOBEKTHI
[pY IPOBEIEHUH JEMOHCTpAIMiA U Ta00paTOPHBIX
OTIBITOB 10 U3YYCHUIO (PU3MUYECKUX CBOUCTB
BEIIIECTB, CIIOCOOOB pa3/esIeHHs] CMECei BEIIEeCTB.
[IpoBOAUTE XUMUYECKUI SKCIIEPUMEHT IIPU
pa3aeneHuu cMecei (Ha mpuMepe OYMCTKH

[OBapEHHOI COJIM) B XOJ€E
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VlabopamopHvle onvimul:

3yuenne wu omnucanue (U3HIECKUX CBOWCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB.

M3ydenne criocoOOB pasaeneHus cMeceit (¢
[MOMOILIbIO MAarHUTA).

IIpakmuyeckue pabomul:

Ne 1. IIpaBumna paGoTsl B 1a00paTOPHH U MPUEMBI
oOparieHus ¢ 1adopaTOPHBIM 000PYIOBAHUEM.

Ne 2. Paznenenue cmecel (Ha mpuMepe OUUCTKU
[HOBapEHHOM COJIN)

NpakTU4eckoi padboTsl Ne 2.

CrnenoBath IpaBuJiaM I0Jb30BaHUS XMMHUECKON
OCY10i 1 J1aOOpaTOPHBIM 000PYAOBaHUEM, A
Tak)Ke IpaBUiIaM OOPAIEHUSI C XUMUYECKUMU
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUEH MpU
BBITIOJITHCHUH MPAKTHIECKOW paboThl Ne 1.
BricTpauBath pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPON HAa HHPOPMAIIUIO U3
yueOHUKa U CIPAaBOYHBIX MAaTEPUaJIOB, IPaMOTHO
MCIIOJIb30BAaTh U3YYCHHBIN MOHATHITHBIN anmapar
Kypca XUMHUHI

1.2.

BerecTBa 1 XuMHU4YeCKHe
[peaKiuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DIIEMEHTHI.
CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocThie
CJI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
yueHHe.

Xumudeckas opmyina. BamreHTHOCTh aTOMOB
XUMUYECKUX AJIIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
OTHOcUTEIbHASI aTOMHAs Macca.

OTHOcHUTENbHAsA MOJIEKYJIsIpHas Macca. MaccoBas
10JIsI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

OnpenensaTs NPU3HAKK XUMUYECKUX PEeaKLni,
ycIoBUA UX MpoTekaHust. OOBSCHATH CyITHOCTD
(U3NUECKUX U XUMUYECKUX SIBIICHUH C TOUKH
3pEHHs ATOMHO-MOJICKYJISIPHOTO YUEHHUSI.
KnaccuduuupoBaTh XMMHYECKHE peakuu (110
YHCITy M COCTaBY pearupyromumx 1 00pa3yonmxcs
BEILIECTB).

CocraBisiath hopMysbl OMHAPHBIX BEIIECTB 110
BAJICHTHOCTH U OIIPENENIATH BAJIGHTHOCTb 110
(dbopMyaM BemiecTs.
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KonnuectBo BeniectBa. Mosbs. MossipHast Macca.
B3anMoCBs3b KOJIMYECTBa, MacChl M YHCIa
CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo
dbopmyIaM XUMUYECKUX COCTUHECHUM.
Duzndeckre ¥ XUMUUECKUE SIBIICHHS.
XuMuyeckas peakiysi U €€ Npu3HaKu. 3aKOH
COXPAHEHHUS MacChl BELIECTB. XUMUUECKHE
YpaBHEHUS.

Knaccupukanust XMMHUYECKUX PEaKIIHid
(coenMHEHUS, PA3IOKECHHSI, 3aMEIIIEHUS, OOMEHA).
Xumuueckuii IKcnepumenm:

/[emoncmpayuu:

dusnueckue CBOMCTBa 00pa3I[0B HEOPraHMUECKUX
BCIICCTB - MCTAJNIOB 1 HEMETAILIIOB.

OOpa3ipl BEMIEeCTB KOJTHYECTBOM | MOJIb.
duznueckue sBieHus (TJIaBJIeHUE BOCKA, TasHUE
7IbJla, paCTUpPAHHE caxapa B CTYNKE, KHIICHUE U
KOHJICHCAITUSI BOJIBI).

XuMHUIecKue siBJieHUs (TOpEeHNe CBEYH,
MPOKAJIMBAHUE MEIHON MTPOBOJIOKH,
B3alMOJICHCTBHE COIbI WJIA M€EJIa C COJITHOU
KHCIIOTOM ).

Hal6mroeHne mpu3HakoB MPOTEKAHUS

PacctaBiarh K03 (HUIIMEHTH B ypaBHEHHUSIX
XUMUYECKHX peakiuii. HaGmroaaTe u onmuchiBaTh
00BEKTHI MPU TMPOBEACHUH JEMOHCTPAINIA 1
1a00paTOPHBIX OIBITOB.

[IpoBOAUTH BEIYUCIICHUS TIO (hOpMYyITaM
XUMHUYECKUX COCTUHEHUN U YpaBHEHUSIM
XUMHUYECKUX PEAKLUM.

[IpuMEeHSTh €CTeCTBEHHO- HAYYHBIE METO/IbI
MO3HaHMS (B TOM YHCJIe HaOII0ICHUE,
MOJICTTUPOBAHUE, SKCTICPUMEHT H OCHOBHBIE
OTIepaIui MBICITUTEIFHON JAEeSITEbHOCTH
(cpaBHeHue, kaccupukanys) BeictpauBaTh
pa3BEPHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI C
oropoil Ha HHGOPMAIIHIO U3 YIeOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
MCIIOJIb30BAaTh U3YYCHHBIN MOHATHITHBIN anmapar
Kypca XUMHUHI
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XUMHUYECKHUX peakiuii (pa3iokeHue caxapa,
B3aMMO/JICUCTBUE CEPHOU KUCIOTHI C XJIOPUAOM
Oapusi, TOTyYeHHUE U Pa3IoKeHUe THAPOKCHUIA
mveu (I1) mpu HarpeBanuu, B3auMOACHCTBHE
bkene3a ¢ pactBopoM cosd Menu (I1). OnbiTel,
WJUTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MACCHI.
Vlabopamophvie onvimol: Co31aHue MOJEIICH
MOJIEKYJ (IIIapOCTEPKHEBHIX).

Onucanue GU3NIECKUX CBOMCTB 00pa31oB
HEOPTraHUYECKHUX BEILECTB - METAJIOB U
HEMETAaJIOB.

Habmonenue ¢pusnueckux (MIaBICHUE BOCKA,
TasHUE JIbJIa) U XUMHYECKHUX (TOpEHUE CBEUH,
[IPOKAJIMBAaHUE METHOMN MPOBOJIOKH) SIBICHUH.
HalmroieHre u onvcaHue MPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEaKLUid pa3HbIX TUIIOB.
Boiuucnenus:

OTHOCUTEIIHOU MOJIEKYJISIPHOM MacChl BELIECTB,
MOJIIPHOM MaccChl, Macchl BEIIECTB, MAaCChl U
KOJIMUECTBA BEIIECTBA; MACCOBOM JOJIU
XUMHYECKOT0 AJIEMEHTa 10 (hopMyIie COeTUHEHNUS;
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[0 YPaBHEHUSIM XUMHUYECKHX PEaKIIHii:
KOJIMUECTBA, MACChI BEILIECTBA IO U3BECTHOMY
KOJIMUECTBY, MAaCCE PEareHTOB WJIH MPOTYKTOB
peakuuu

Wrtoro no pazgeny

20

Pasznea 2. BaxkHeiilme npeacTaBuTe Il HEOPraHUYeCKUX BEleCTB

2.1

Bo3ayx. Kucnopog.
TTousiTre 00 okcHax

6

Bo3ayx - cMech ra3zoB. CoctaB Bo3ayxa. Kucnopon
- 3JIEMEHT U IpocToe BelecTBo. Haxoxaenue
KHCIIOpOJia B IpUpoJie, PU3NYECKUE U XUMUYECKHE
cBoicTBa (peakuuu ropeHusi). OKCHIbI.
[Tpumenenne kucinopoaa. CriocoObl MOTydeHUS
KHCJIOPO/ia B JIAOOPATOPUU U IPOMBIIIJICHHOCTH.
KpyroBopot kuciaopoza B mpupose. O30H -
QIJIOTPONHAsE MOIM(UKAIMS KHCIOPOa.
TennoBoii 3¢ hekT XuMuveckoil peaxium,
TEPMOXHUMHUYECKHE YPABHEHUS, 9K30- U
HHJIOTEPMHUYECKHE peakuu. TOIIMBO: yroib 1
MeTaH. 3arpsi3HEeHHE BO3/1yXa, YCHIICHHE
MapHUKOBOTO AP QeKTa, pa3pyluieHne 030HOBOTO
CJIOSL.

Xumuueckuit Ikcnepumenm: [[emoncmpayuu.:
KauecTBeHHOE oIpesieNieHue CofepKaHus
KHCJIOpOJia B BO3AYyXE

[Tony4yenue, cobupanue, paclio3HaBaHUE

lcrionb30BaTh XUMUYECKYIO CHMBOJIUKY IS
cocTaBJeHUS (pOpMYIT BEIIECTB, MOJIEKYIISIPHBIX
YpaBHEHUN XMMHYECKUX PEAKIUN C yHaCTUEM
KHCIIOpoa. XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/1yXa, PU3NYECKUE U XUMUYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €To MOMyYeHUs, TIPUMEHEHNE
U 3HaUCHHE B IPUPOJIC U JKU3HU YETOBEKa.
CpaBHMBATh PEaKLUU TOPEHHSI U MEIJICHHOTO
OKHCIICHHS.

OOBACHATH CYHTHOCTH SKOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpsS3HEHUEM BO3yXa.

CrnenoBatpb mpaBuiaM 0e301acHON pabOTHI B
mabopaTopUy PU UCTIONb30BAaHUN XUMHYECKON
HOCYZBI 1 000PYIOBAaHUS, @ TAKXKE MTPAaBUIIAM
0OpaleHus C TOPIOYMMH BEIIECTBAMH.
[11aHMPOBATh M OCYIIECTBIATH Ha MPAKTHKE

XUMHUYCCKUEC SKCIICPUMCHTHI,
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U M3yueHUe CBOWCTB Kucinopoaa. Habmonenue
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM U
YCJIOBUS BOBHUKHOBCHUA U ITPCKPALICHUA TOPCHUA
(moxapa).

JlabopamopHulii onvim:

O3nakoMIIeHHE ¢ 00pa3liaMu OKCHJIOB U ONHCAHUE
X CBOMCTB.

IIpakmuyeckas paboma:

Ne 3. TlonyueHue u cobupaHue KUCIOpoaa,
M3y4EHHUE €r0 CBOMCTB. Bouluucienus:
MOJIEKYJISIPHOM Macchl KUCIOpOa U 030Ha Ha
OCHOBAaHUHU aTOMHOM MacChl XUMUYECKOTO
PIIEMEHTA;

KOJIMUECTBA, MACChI BEIIECTBA 110 YPaBHEHUSAM
XUMHYECKUX peaKIui

[IPOBOJIUTH HAOJIOCHNUS, J1e1aTh BBIBOJBI 110
pe3yJIbTaTaM 3KCIEPUMEHTa IIPU IIPOBEICHUU
1a00paTOPHBIX OMBITOB M MPAKTUYECKON PaOOTHI.
BEIYHCISATE KOJIHYECTBO BEIIECTBA, 00HEM rasa 1o
dopmymnam.

'Y4acTBOBaTh B COBMECTHOW pabOTe B TpyIIE.
BricTpauBarh pa3BEPHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MH(OPMAIIHIO U3
y4eOHMKA U CIIPaBOYHBIX MaTEpPHAaIOB, TPAaMOTHO
MCIIOJIB30BATh U3YYEHHBIN MOHATUMHBIN arapar
Kypca XUMHUU

2.2

Bonopoa. I[Tonsitue o
KHUCJIIOTaxX U COJISIX

Boxopox - 371EMEHT U IIPOCTOE BELIECTBO.
HaxoxxaeHre Boopoia B Ipupoe, Gu3nueckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CTIOCOOBI
nosiyuyeHus. Kuciorsl u comnu.

MomnsipHblii 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPABHEHHUSM.

Xumuueckuii IKcnepumenm:

J[emoncmpayuu:

[Toy4yenue, cobupanue u

PackpsIBaTh CMBICII U3Y4aEMBbIX [TOHATUN U
[PUMEHSTH 3TU MOHATUS IIPU OMMCAHUN CBOMCTB
BEILECTB U UX IIPEBPALLECHUN. XapaKTepru30BaTh
(ommchIBaTh) (PU3NUECKHE U XUMUUECKHE CBOMCTBA
BO/I0POJIa, CIIOCOOBI €r0 MOMy4eHUs!, IPUMEHEHHE.
CoOupaTh mpubOp 7151 TOJTYICHHS BOJAOPOIA.

lcrons30BaTh XUMHNYECCKYIO CUMBOJIUKY
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pacro3HaBaHue BOJIOPO/IA.

B3aumopeiictBue Bogopoaa ¢ okcuaoM meau (11).
JlabopamopHulil onvim:

B3anMoaeiicTBHE KHUCIOT ¢ METAJIAMU.

I Ipaxmuueckas paboma:

Ne 4. [Tonmyuenue u cobupanue Bogopoaa,
M3y4EHUE ETO CBOWCTB.

Boiuucnenus.

00BEMa, KOTMYECTBA BEIIECTBA ra3a

[0 €r0 U3BECTHOMY KOJIMYECTBY BEIlIECTBA WU
00BEMY;

00BEMOB ra30B IO YPABHEHUIO PEAKIIUU Ha OCHOBE
3aKOHA O0OBEMHBIX OTHOIICHUM

ra3oB

U1 cocTaBlIeHUs (hOPMYIT BEILIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKIUN
C y4acTUeM BOJOpoAa. BeUKCIATE MONSPHYIO
Maccy BEIECTB; KOJIMYECTBO BEIIECTBA, 00BEM
rasza, MacCy BELIECTBA;

[IpoBOIUTH paCUETHI 110 YPABHEHUSAM XUMHUYECKHUX
[peaKIuii: KOJMMYeCTBa, 00bEMa, MacChl BEIIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
[pEarcHTOB WIH NPOAYKTOB PEaKIUu.

CrnenoBatpb mpaBuiaM 0e301acHON pabOTHI B
nmabopaTopuu MpH UCIIOJIb30BAHUN XUMHYECKON
OCYy/Ibl U 000PYAOBaHUS, a TAKXKE MPAaBUIIAM
0OpalleHus: C TOPIOYMMH BEIIECTBAMHU B OBITY.
[[naHupOBaTh M OCYILECTBIIATh HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOJIUTH
HaOJI0/IEHUS, 1eJIaTh BHIBOJBI 110 pe3yIbTaTaM
PKCIEPUMEHTA.

'YyacTBOBaTh B COBMECTHOM pabOTEe B IPYIIIE

2.3

Bona. PactBopsl.
[TousiTrie 00 OCHOBAHUAX

Ddusnyeckue ceolicTsa Boansl. Bonga xak
pacTBOPUTENh. XUMHYECKUE CBOMCTBA BOJIBI.
(OcHOBaHUS.

PackpbIBaTh CMBICI H3y4a€MbIX TOHATHI 1
MPUMEHSTH 3TU MOHATHUS PU OMHMCAHUN CBOMCTB
BEILIECTB U X MPEBpAILCHUI. XapaKTepU30BaTh
buzndeckue u
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PactBOpbI. POJIb pacTBOPOB B MPUPOJIE U B )KU3HU
uesnoBeka. KpyroBopor Bobl B Ipupoie.
3arpsi3HeHUE MPUPOAHBIX BOJI. OXpaHa U OYMCTKA
MpPUPOIHBIX BOJ. HachklllieHHbIE 1 HEHACHIIIEHHbIE
pacTBOpBL. PacTBOPHMOCTB BEILIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B paCTBOPE.
Xumuueckuit Ikcnepumenm:

/[emoncmpayuu:

PacTBOpeHHE BELIECTB € pa3InyHON
[PacCTBOPUMOCTBHIO.

B3aumoselicTBue BOJIbI ¢ MeTaJlIIaMH (HaTpUEM U
KaJIBIIAEM ).

HccnenoBanue pacTBOPOB KHUCIIOT U ILEJIOYEH €
MOMOILBIO UHAUKATOPOB. Jlabopamopmbie onvimsi
VccnenoBaHre 0COOCHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3JIUYHON PACTBOPUMOCTHIO.

[ [puroToBIeHUE pacTBOPOB C ONPEACTEHHON
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.

I Ipakmuuecxas paboma Ne 5. IIpuroroieHue
pacTBOPOB C ONPEICTEHHON MaCCOBOM JOJIeH
[pACTBOPEHHOTO BEIIECTRA.

XUMHYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
[PaCTBOPHUTEIISI B IPUPOAHBIX MpOIIeccax.
CocCTaBsATh YPABHEHUS XUMHUYECKUX PEAKIIAN C
Y4acCTHEM BO/IBI.

OOBACHATH CYHTHOCTH SKOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arps3HEHHEM IPUPOIHBIX BO,
CIOCOOBI OYUCTKH BOJABI OT PUMECEH, MEpHI 110
OXpaHe BOJ| OT 3arpsi3HEHHUS.

[T1aHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE
XUMHUYECKHE SKCIICPUMEHTBI, TPOBOIUTD
HaOJII0ICHNS, JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM
HKCTIIEPUMEHTA TP MPOBEJCHUHN JTa00PATOPHBIX
OTIBITOB M NMPAKTHYECKON PaOOTHI.

CrnenoBathb mpaBuiiaM 0e301acHON paboOTHI B
TabopaToOpHUX TIPU UCTIONB30BaHUN XUMHUYECKON
MOCY/IbI 1 000pYI0OBaHHUSI.

[TpOBOIUTH BHIYMCIICHUS C TPUMEHEHHEM TTOHSATHUS
«(MaccoBasi JIOJIS BEIIECTBA B PACTBOPEY.
BricTpanBaTh pa3BEPHYTHIC TUCEMEHHBIC U
YCTHBIC OTBETHI C ONOPOY Ha HH(OPMAIIHIO U3

yueOHUKa U CIPAaBOYHBIX MAaTEPUaJIOB, IPaMOTHO
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\Bviyucnenus:
C MCIIOJIb30BAaHMUEM IOHATHS «MaccoBasl IOJIs
BEILIECTBA B PACTBOPE»

MCIIOJIb30BaTh U3YYCHHBIN MOHATHITHBIN anmapar
Kypca XUMUHU

2.4

OCHOBHBIE KJIACCEI
HEOPTraHUYECKHUX
COeTMHEHUI

11

Krnaccudukanmsi HEOPraHMIECKUX COSTUHEHU.
Oxcuapl. Kiaccuduxarus okcuoB:
coneoOpa3yroue (OCHOBHBIE, KUCIIOTHEIE,
aM(OTEepHBIE) U HECOIE00pa3yIoIIHe.
Homenkiarypa okcnnoB. duznueckue u
XUMHYECKHE CBOMCTBA OKCUIOB. [Tonyuenue
okcunioB. OcHoBanus. Knaccudukanus
OCHOBAHUU: MIEI0YU U HEPACTBOPUMBIE
ocHOBaHUsA. HoMeHKIIaTypa OCHOBaHUM.
Dur3nyecKnue 1 XUMUYECKUE CBOMCTBA OCHOBAHUM.
[lonyuyeHnue oOCHOBaHUM.

Kucnotsl. Kitaccugukarust KHCor.
HomeHnknarypa kucnor. Pusndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psi1 akTUBHOCTH
MetaiioB H.H. bekerora. [lonydenue Kucior.
Conn. Homenkiarypa coneit. @u3ndeckue u
XUMHYECKHE CBOMCTBa coJiel. [loyuenue comnen.
[ eHeTHUECKas CBSA3b MEXAY KJIaCCaMU
HEOPraHWYECKUX COETMHECHUI.

Xumuueckuit Ikcnepumenm:

J[emoncmpayuu:

KnaccuguiupoBaTs n3ydyaeMble BEIIECTBA 110
cocTtaBy U cBoiicTBaM. COoCTaBIATh (HOPMYIIBI
OKCHJIOB, KMCIIOT, OCHOBaHUI, COJIeH 1 Ha3bIBaTh
UX 110 MEKIYHAPOAHOU HOMEHKIIATYPE.
[IporHo3upoBaTh CBOKWCTBA BEILIECTB HA OCHOBE
00IINX XUMHUYECKUX CBOWCTB U3y4EHHBIX
KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHU
OTHOCSITCSL.

CocTaBIsITh MOJIEKYJISIPHBIE YPAaBHEHUS pEAKLIUM,
WUTIOCTPUPYIOIIMX XUMUUYECKUE CBOWCTBA U
CIOCOOBI OTYYCHHUS BEIIECTB U3yYEHHBIX
KJIACCOB/TPYIII, a TAKXKE MOATBEPIKIAIOIINX
TEHETUYECKYIO B3aUMOCBA3b MEXIY HUMH.
[[pon3BOAUTE BBIYHUCIEHHUS 10 YPABHEHUAM
XUMHYEeCKUX peakuuid. [lmanupoBaTs u
OCYILIECTBIISATh HA IPAKTUKE XUMHYECKUE
PKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS, 1E1aTh
BBIBOJIBI 10 PE3YyJIbTaTaM dKCIEPUMEHTA MPH
MPOBEJICHUH JTAOOPATOPHBIX OMBITOB U

IMPAKTUYCCKUX
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OO0pa3ibl HEOPTaHUYECKUX BEILIECTB PA3IUYHBIX
KJIACCOB.

ONBITHL, NJUTFOCTPUPYIOINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTAHMYECKUX BEIIECTB.
JlabopamopHhuie onvimul OTipenieneHue pacTBOpOB
KHUCJIOT U ILIEJIOYEN C TOMOIIBIO HHIMKATOPOB.
M3ydyeHue B3aUMOICHCTBHS KUCIOT C METAJUIAMM,
peakuuii HeuTpanusanuu. Bzanmoaencreue
pacTBOpa cepHOM KUCIOTHI ¢ okcuoMm meau (1I).
[lonyueHue HepaCTBOPUMBIX OCHOBAHUM.
BriTeCHEHNE OJTHOrO METasIa APYTUM U3
pacTBOpa COJIU.

IIpakmuueckas paboma Ne 6. Pemienue
DKCIIEPUMEHTANBHBIX 3a7a4 N0 Teme «BaxkHenmmue
KJIACChl HEOPTAaHUYECKUX COEUHEHUI.
Boruucnenus:

10 YPAaBHEHUSIM XUMHYECKOUN peaKIuu:
KOJIMYECTBA BEIIeCTBa, 00BbEMA, MacChl 1O
N3BECTHOMY KOJIMUECTBY BEILIECTBA, 00BEMY,
Macce peareHTOB WiIM MPOJYKTOB PEAKLIUN

pabor.

CriemoBaTh IpaBujaM 0€30macHOM pabOTHI B
mabopaToOpUy IPU UCTIONb30BAaHUN XUMHUYECKON
MOCY/Ibl U 000PYAOBaHMUSL.

BricTpauBarh pa3BEPHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MH(OPMAIIHIO U3
y4eOHHKA U CIIPaBOYHBIX MaTEpPHAaIOB, TPAaMOTHO
MCIIOJIB30BATh U3YUYEHHBIN MOHATUMHBIN arapar
Kypca XUMHUHU

Wroro no pazneny:

30
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Paznen 3. llepuoanuecknii 3axoH u [lepuognueckas cucrema xummuecknx djeMeHToB /I. U. MenneneeBa. CtpoeHue arToMoB. XUMHYeCKAasi
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

3.1

[lepuonuueckuii 3aKOH 1
[Iepuonnueckas cucrema
XUMHYECKHUX DJIEMEHTOB
J1. 1. Menpneneena.
CrtpoeHune aToMa

7

[TepBbIe MOMBITKH KIACCUPUKAIUNA XUMHUECKUX
hiieMeHTOB. [IoHATHE O Tpynnax CXOIHBIX
PJIEMEHTOB (ILEIOYHbIE U IIET0YHO3EMENIbHbIE
METaJlIbl, TaJIOT€Hbl, THEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3zyroT aM(pOTepHbIE OKCUIBI U
rugpokcuabl. [lepuoanyueckuii 3aKoH.
[lepuoanueckasi cucTeMa XUMHUYECKUX JIEMEHTOB
J[.11. MenneneeBa. KopoTkonepuoanas u
umHHONIeproaHas Gopmsl [leproanueckoit
CHCTEMBI XMMHYECKHX 3JeMeHToB JI.1.
MenneneeBa. [lepuoasl u rpynibl. OU3ndecKui
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEpUoAa U
CPYIIIIBI 3JIEMEHTA.

Ctpoenue aroMmoB. CocTaB aTOMHBIX SIIED.
M30Tonsl. DnekTpoHsl. CTpOeHUE 3JIEKTPOHHBIX
0007109€K aTOMOB TIepPBbIX 20 XUMHUECKHUX
preMeHTOB [lepuoauyueckoil cucTeMbl

JI.1. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO
BJIEMEHTA 10 €ro MoJI0KeHuto B [leproanueckoit
cucteme JI.11. Meneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackpbIBaTh CMBICII IEPUOJUYECKOIO 3aKOHA.
OmnwuceiBaTh cTpoeHue Tadnuubl «Ilepruoauueckas
crcTeMa XUMHYECKuX 3aeMeHToB J[. 1.
MenzeneeBay.

MopenupoBaTh CTPOEHHE aTOMa, SJHEPIeTHUYECKUX
YPOBHEW U MOIYPOBHEW MPHU MOMOIIM PUCYHKOB,
DIIEKTPOHHBIX KOH(DUTYpAINil U 3JTEKTPOHHO-
rpadudeckux Gopmy.

[TosicHATH (PU3UUECKUI CMBICIT TIOPSIKOBOTO
HOMEpa, HOMEPOB NIEPUOA U IPYIIIBI JJIEMEHTA.
XapakTepru30BaTh XMMUYECKUE DIIEMEHTBI
[EPBBIX TPEX NEPUOAOB, KUK, KaIbLUA U UX
COCIMHEHUS 110 NOJI0KEHUIO B Ilepronnueckon
cucteme JI.11. Menneneena.

OOBACHATH 001IE 3aKOHOMEPHOCTHU B
M3MEHEHUU CBOMCTB XMMUYECKUX JJIEMEHTOB
(M3MEHEHHE PaInyCOB aTOMOB,
HIIEKTPOOTPHUIIATEIBHOCTH, BAIGHTHOCTH) U UX
COEIMHEHUH B IIpeiesaX MAJIbIX IEPUOAOB U
[JIABHBIX MOATPYI C Y4ETOM CTPOCHUS UX
ATOMOB;
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ATOMOB XMUMHUYECKUX 3JIEMEHTOB, METAINTMYECKUX
1 HEMETAJUIMYECKUX CBOKCTB I10 IpynnaM 1
nepruogaM. 3Hauenue [lepuoamyeckoro 3akoHa u
[lepuoanyueckoil cuCTEMbl XUMUYECKUX
PJIEMEHTOB JJISl pa3BUTHUS HAYKH U nipakTuku. [[.1.
MenzeneeB - y4€HbIN U T'PaKJaHHH.

Xumuueckuii IKcnepumenm:

J[emoncmpayuu:

B3anmoaencTere ruipOKCUIa IUHKA C
pacTBOpaMu KHUCJIOT U IIEJI0YEH.

MopenrpoBaHue CTPOECHHUSI MOJIEKYIT IIPU TOMOILHA
PUCYHKOB, MOJEJIEHN, DIEKTPOHHBIX U
CcTpYKTYpHBIX (popmyi. Tabmuma «Ilepuonnueckas
crcTeMa XMMHYECKUX 31eMeHToB J[. 1.
MenpeneeBay.

Vlabopamophvie onvimul O3HAKOMIICHHUE C
o0pa3iiaMu METaJUIOB U HEMETAJIIOB

Y4acTBOBaTh B COBMECTHOI paboTe B mape Hiu
CpyIIIe.

BricTpauBarh pa3BEPHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha MH(OPMALIMIO U3
y4eOHHKA U IPYTUX UCTOYHHKOB, B TOM YHUCIIE
NutepHera

3.2

XUMHUYeCcKasi CBSI3b.
OKUCIINTEIIHHO-
BOCCTAaHOBHUTEIIbHEIC
peaKIuu

Xumuueckas cBa3b. KoBanenTtHas (mosisipHas u
HEMOJISIpHast) CBA3b. DIEKTPOOTPHULIATETLHOCTh
XUMHUYECKHX 3J1eMeHTOB. MloHHas cBs3b. CTeneHb
okucieHus. OKUCIUTETbHOBOCCTAHOBUTEIbHBIE
peakuu. IIponecchl

PackpbIBaTh CMBICII U3Y4a€MBbIX ITOHATHMN.
Onpenenars BUJL XUMHUUECKOHN CBSI3U B
COCIIMHECHUH.

MopenupoBaTh CTPOEHHUE MOJIEKYJT ITPU TTOMOIIU
PUCYHKOB, MOJEJIEH, DIEKTPOHHBIX U

CTPYKTYPHBIX (popMyIL.
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OKHCJICHUS U BOCCTAaHOBJICHUS. OKHCIUTEIN U
BOCCTAHOBUTENN. XUMUYECKUN AKCIIEPUMEHT:
M3ydeHre 00pa3IloB BEIIECTB METAIIJIOB U
HEMETaJIOB, B3aUMOICHCTBUE THAPOKCH/IA ITMHKA
C pacTBOpaMH KHCJIOT U IIEJI0Yeii, TpoBeIeHUE
OTIBITOB, WJLUTFOCTPUPYIOLITUX TIPUMEPHI
OKHCJIUTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIUi
(TopeHue, peakIuy pa3aoKeHUs, COSAMHEHNU).
Xumuueckuii IKcnepumenm:

J[emoncmpayuu:

ONBITHI, HJUTFOCTPUPYIOLITUE TIPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHI
(ropeHue, peakuu pa3ioKeHHsI, COSTUHEHUS)

lcnonb30BaTh XMMUYECKYIO CUMBOJIUKY IS
cocTaBJIeHUs] (POPMYJI BEIIECTB, 3JIEKTPOHHOTO
OaraHca peakIui.

OnpenensaTh CTENeHb OKUCICHHS aTOMOB
XUMHUYECKHUX JJIEMEHTOB 110 hopMyiaM 1
COCTaBIISITH (hOPMYJTbI OMHAPHBIX COSAMHEHUH 110
CTETIEHU OKUCJICHUS! aTOMOB XUMUYECKHUX
PJIEMEHTOB.

OnpenensiTh OKUCTUTENb U BOCCTAHOBUTEI.
PaccTaBnsaTh K03 UIIMEHTH B CXeMaX MPOCTHIX
OKHCJIUTEIHbHO-BOCCTAHOBUTEIbHBIX pEaKLUi
METO/I0M 3JIEKTPOHHOTO OalaHca.

Habro1aTh XMMHYECKHE OTIBITHI TI0 TUIAHY,
QHAIM3UPOBATH U JI€1aTh BHIBOJIBI.
Mcnonw3oBate UKT s co3manust MoaeseH,
MOJrOTOBKU MIPE3CHTAIIHH, TOKIa 0B IO TEME.
BricTpauBath pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha MH(OPMAIIHIO U3
yueOHUKa U APYTUX UCTOUHUKOB, B TOM YHCIIE
NutepHera

Wrtoro no pazgeny 15
Pe3epBHOE Bpemsi 3
OBILLEE YNCJIO YACOB I1O0 68
[TPOI'PAMME
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Ne /1

HaumenoBanue pasnennos
U TeM y4eOHOro
npeaMera

KomnuectBo
4acoB

Copneprxanue o0OyueHHs

OCHOBHBIE BUIBI IEATEITBHOCTH 00YJarOITUXCS

Pasgen 1. BenrecTBo U XMMHu4ec

KHe peaKiun

1.1

[loBTOpEeHUE U
yr1yOsieHHe 3HaHUH
OCHOBHBIX Pa3/€JI0B
Kypca 8 Kiiacca

5

[Tepuonuueckuii 3akoH. [lepronnueckas cucrema
xuMu4YecKkux ajaemenToB .M. Menaeneena.
Ctpoennie aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHHUH
CBOMCTB XMMUYECKHX AJIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB, KAJINs, KAIBLIMS U UX COCAMHEHUHN B
COOTBETCTBHUU C MOJIO)KEHUEM IJIEMEHTOB B
[leproanuecKkoil CuCTEME U CTPOCHUEM UX
ATOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUYECKON CBSI3H.
TUIBI KPUCTAININYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTATUTMYECKOM
PELIETKU U BUAA XUMUYECKOU CBSI3H.
Knaccuukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB. XMMHUECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3IMUYHBIM KJIaccaM
HEOPraHUYECKUX COCAMHEHUHN, TeHeTUYecKast

CB3b HCOPraHNMYCCKUX BCIICCTB.

XapakTepru30BaTh XUMUYECKHUE DJIEMEHTHI IEPBBIX
TPEX MEPUOOB, KU U KAJIBIUS 110 UX
nosjoxxeHuto B [lepuoanueckoii cucreme /1. 1.
Mennaeneena.

KitaccuduimpoBaTh 1 Ha3bIBaTh HEOPTAaHUYECKUE
BEIIECTBA U3YYEHHBIX KIJIACCOB.

OnuceIBaTh 00IIKME XUMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAAThH
CBOMCTBA MIPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI
XUMHYECKUX PEAKIUH.

Onpenensats BUJ XUMUYECKOM CBSI3U U THUIT
KPUCTAIUIMYECKOM PEIIETKH BEILECTBA.
[[porao3upoBaTh CBOKCTBA BEILECTB B
3aBUCUMOCTH OT UX CTPOCHHUS.

BricTpanBarh pa3BEPHYTHIE MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha MHPOPMALIKIO U3 yyeOHUKA U

CIIPAaBOYHLIX MATCPpHUAJTIOB, ' PAMOTHO
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Xumuueckuit IKcnepumenm:

/[emoncmpayuu:

03HAKOMJIEHHE C MOJEJIIMU KPUCTAIITUYECKIX
PEIETOK HEOPIraHUYECKUX BEIIECTB - METANIOB U
HeMeTa/uIoB (rpaduTa 1 aiMasa), CIIOKHBIX
BEIIECTB (XJIOpUIA HATPHUSA)

MCIO0JIb30BAaTh N3YYEHHBIN MOHIATUIHBIN anmapar
Kypca XUMUU

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHUX PEaKIUi

Knaccuukanus XUMHYECKUX PEAKIIHA 110
Pa3TMYHBIM MPU3HAKAM (10 YUCITY U COCTaBy
YYaCTBYIOIINX B PEAKI[UHU BEIIECTB, IO TEIIOBOMY
b dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCIICHHUS
XUMHYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH, TIO
Y4acTHUIO KaTaau3aropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUYECKUE
ypaBHeHUs. [IoHATHE O CKOPOCTH XUMUYECKOH
peakuu. [loHsTre 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMUYECKHX peakiusax. [lonsrue o
FOMOTEHHBIX U TeTepOreHHbIX peakuusx. [lonstue
o karanu3se. [loHaTHEe 0 XMMHUYECKOM paBHOBECHUHU.
DaKTOpbI, BIUSIOIIAE HA CKOPOCTh XUMUYECKOM
pEeaKuy 1 MOJ0XKEHHE XUMHUYECKOTO PAaBHOBECHS.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE

PackpbIBaTh CMBICT U3Y4acMbIX ITOHATUN U
[IPUMEHSTH 3TU MIOHATUS IIPU ONIMCAHUH CBOMCTB
BEIIECTB U UX IpeBpaiiennii. KimaccuduimponaTh
XMMHUYECKHE PEAKIIUH 110 PA3IMYHBIM TPU3HAKAM.
Y cTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH
XUMAYECKON peakIuy OT pa3InyHbIX (DaKTOPOB.

[ IporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHUS
XMMHYECKHUX IPEBPAIICHUN B pa3IMUHbIX
YCIIOBUSIX.

Onpenensars OKUCIUTENb U BOCCTAHOBUTEID B
OBP. CocTaBisTh 3JE€KTPOHHBII 0aJlaHC PEaKIIHH.
[[pon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM
ypaBHEHHsIM. Y4acTBOBAaTh B COBMECTHOM paboTe B
[ape Wiy rpyImime.

BricTpanBaTh pa3BEPHYTHIC IMCbMEHHBIE
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peaKIu, JIEKTPOHHBIA 0aTaHC OKUCITUTEIIBHO-
BOCCTAaHOBUTEIBHOM peakiuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
[peaKkiuii C UCIOJIL30BaHUEM METO/1a
HIIEKTPOHHOTO OaiaHca.

Xumuueckuii IKCnepumenm:

/[emoncmpayuu:

MccnegoBanue 3aBUCUMOCTH CKOPOCTH
XMMHYECKOM PEAKIMU OT BO3JIECUCTBHS Pa3IMUHbIX
(axTOpOB.

OMnbITHL, WUTIOCTPUPYIOLIUE TPUMEPDI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(TopeHue, peakIuu pa3ioKEHUs, COSTUHECHUS).
\Boiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MacChl
[PE€areHTOB WJIK MPOIYKTOB MO YPABHEHUAM
XUMHYECKUX PEaKIui

1 YCTHBIE OTBETHI C OMOPOI Ha HH(POPMAITUIO U3
yueOHMKA U CIPAaBOYHBIX MaTepHAIOB, TPAMOTHO
MCIO0JIb30BAaTh N3YYEHHBIN MOHSATUIHBIN anmapar
Kypca XUMUU

1.3

DJIEKTPOJIUTHYECKAS
TECCOIAAIINS.
XUMUYECKUE PEAKIUU B
pacTBopax

Teopus PIEKTPOIUTUYECKON JUCCOLUALINH.
DIEKTPOJIUTHI U HEANIEKTPOIUThL. KaTHoHBI,
AHMOHEI. MeXaHu3M JHUCCOIUAIIN BEIIECCTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOU CBSI3H.
Crenens nuccornnainy. CHIBHEBIE U CIa0bIe
PIIEKTPOJIUTHI.

Peakiii HOHHOTO 0OMeHa. Y CJIOBHUSA

PackpbIBaTh CMBICI H3y4aE€MbIX MTOHATHI, a TAKKe
CMBICJI TCOpUHA BHGKTpOHI/ITI/I‘IeCKOﬁ JUCconralnuu.
OOBACHATH MPUYUHBI 3JIEKTPOITPOBOAHOCTH
BOIHBIX PAaCTBOPOB BCUICCTB, pa3in4aTh cna6me u
CHJIbHBIE 3JICKTPOJIMTHI.

CocTaBnaTh ypaBHEHUS JUCCOLUAIIUN
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[IPOTEKAaHUs peaKIMii HOHHOTO 0OMEHa, MOJHbIE U
COKpalIéHHbIE HOHHBIE ypPaBHEHHUS peEaKIuil.
CBoiicTBa KHCJIOT, OCHOBAaHHM M COJIEH B CBETE
MpeICTaBICHUI 00 AJIEKTPOJTUTUYECKOH
mucconuanuu. KauecTBeHHbIE peakli Ha HOHBI.
[ToHsITHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

/[emoncmpayuu:

M ccnenoBaHue 3JIEKTPOIPOBOIHOCTH PACTBOPOB
BEILIECTB, MIpoliecca TUCCOLUALUNA KUCIIOT,
[1eJ109ei 1 coJiei (BO3MOYKHO HCITOJIb30BaHHUE
B1JIEOMATEPHUAIIOB).

OnBITHI, UJUTFOCTPUPYIOUTNE TPU3HAKH
[MPOTEKAHUS PEAKIIUI HOHHOTO OOMEHA
(oOpa3oBaHue OcajKa, BHIICICHHE ra3a,
00pa3oBaHME BOJIBI).

PacriozHaBaHue HEOPTaHUYECKUX BEILECTB C
[MOMOIIbIO0 KAYECTBEHHBIX PEAKIIUN HA HOHBI.
VlabopamopHmbwiii onvim:

l3y4yeHne Mpu3HaKoB MPOTEKAaHUS PEaKIUN
MOHHOTO OOMEHA B pacTBOpax 3JEKTPOJIUTOB (C
oOpa3oBaHHEM OCaJiKa, BbIJCIIEHUEM ra3a,
oOpasoBanueM Bobl). [Ipakmuueckas paboma:

KHCJIOT, IIIeJI0YEeH M COJICH, ITOJIHBIC U
COKpaIllEHHbIE MOHHBIE YPAaBHEHUSI XUMHUYECKHUX
peakuii FOHHOTO OOMeHa, KpaTKUe HOHHbIE
YPaBHEHHMSI IPOCTHIX PEAKIUI TUAPOIIA3a COJIEH.
XapaKkTepu30BaTh 00IIME XUMHUUECKUE CBOICTBA
BEIIECTB Pa3JIMYHbIX KJIACCOB HA OCHOBE TEOPUU
PIIEKTPOJINTUYECKON TUCCOLUALINH; TIOATBEPKIATD
CBOMCTBA IPUMEPAMU MOJIEKYJISIPHBIX ¥ MOHHBIX
YPAaBHEHUN XUMUYECKUX peakuui. Pemars
HKCIIEPUMEHTAJILHBIE 33]1a41 110 TEME.
[[1aHMpoBaTh U OCYIIECTBIIATH HA IIPAKTUKE
XMMHUECKHE IKCIIEPUMEHTHI, IPOBOJIUTH
HaAOJIOACHNS, 1e1aTh BBIBOJIBI 110 pe3ybTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUH J1a00paTOPHBIX
OTIBITOB U MPAKTUUYECKUX padoT.

CrnenoBaTh IpaBuIaM 0€30mMacHOM padOTHI B
mabopaTopuu MpH UCIIONb30BAHUHU XUMHUYECKON
MOCYIbI 1 000PYAOBaHUSI.

[[poBOINUTH BBIUMCIEHUS IO XUMHUUECKUM
YPABHEHUSM.

YyacTBOBaTh B COBMECTHOM paboTe
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No 1. PemieHue skciepuMeHTaNIbHBIX 33124 110
TEME.

\Boiuucnenus:

10 YPAaBHCHUSIM XUMHYECKUX PEaKITUit

B [1ape WU TrpyIIIe.
BricTpanBath pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OTIOPOH HAa MHPOPMAIIHIO U3 YICOHHKA U
NPYTrUX UCTOYHUKOB MH(YOPMAIIMH, B TOM YHUCIIE
MuTepHeTa

Htoro no pazaeny

17

Pa3gen 2. HemeTa/sIbI M HX COeTUHEHU ST

2.1

OO6m1ast XapakTeprucTUKa
XUMHUYCCKUX DJICMECHTOB
VIIA-TPYOIILL " anorexst

4

OO01mas xapakTepucTuka ranoreHoB. Oco0eHHOCTH
CTPOEHHUSI ATOMOB, XapaKTEPHbIEC CTEIIEHU
okucienus. CTpoeHue u pu3nvecKre CBONCTBA
[IPOCTHIX BEIIECTB - TAJIOT€HOB. XUMUYECKHE
CBOMCTBA Ha IpUMeEpE XJIopa (B3aUMOJEICTBHE C
MeTaJlJIaMH, HEMEeTaJlJIaMH, IIeJI0YaMu).
XnopoBogopoa. CoJisiHast KUCIOTA, XUMUYECKUE
CBOMCTBA, NIOJIy4CHUE, IPUMEHEHUE. [lelicTBUe
XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Bakuerime XJ0puasl U KX HAXO0XKIECHHUE B
[pUpOJIE.

Xumuueckuii IKCnepumenm:

/[emoncmpayuu:

OMnbITHL, OTpaXkaromue GU3NIEeCKre 1 XUMUUECKHE
CBOMCTBA TAJIOTCHOB M X COCAMHEHUH (BO3MOYKHO
MCIIOJIb30BAaHKE

OOBACHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHUH
CBOKCTB HEMETAJUIOB U UX COCIMHEHUN B Mpeeiax
MaJIbIX MEPUOJIOB U TJIABHBIX TOATPYIIIT
[lepronuecKoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB
C Y4€TOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PHU3NICCKHE U XUMHUECKUE
CBOMCTBA MPOCTHIX BEIIECTB rajloreHoB (Ha
[prMepe XJI0pa) U CIOKHBIX BEIIECTB
(XJI0pOBOZIOPO/IA, XJIOPHIA HATPHS), CIOCOOBI UX
[MOJIy4EHUs, TPUMEHEHNE U 3HAYECHUE B IPUPOJIE U
PKU3HM desoBeka. Onpenenars XJI0pua-uOHbI B
pactBope. [ImaHnpoBaTh U OCYHIECTBIATH HA
[MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI, IPOBOIUTh

HaOJTI0/ICHUS, JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
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B1JIEOMATEPHUAIIOB).

O3HakoMIIeHHE ¢ 00pa3LaMH XJIOPUIOB
(ramoreHu10B).

VlabopamopHulii onvim:

l3ydueHue CBOMCTB CONSTHOW KUCIIOTHI.
[IpoBeicHUE KAYECTBEHHBIX PEAKIUI HA XJIOPUI-
OHBI.

[ Ipaxmuueckas paboma

No 2: [TonydyeHue cosTHON KUCIIOThI, U3yYEHHE €€
CBOMCTB.

\Boiuucnenus:

[10 YPAaBHEHUSIM XUMHUYECKUX PEAKIUH, €CIIA OAUH
13 pEareHTOB JIaH B U30BITKE

HKCIEPUMEHTA TPU MPOBEICHUH Ja00paTOPHBIX
OIIBITOB U MPAKTUUCCKHUX pa60T.

CrnenoBaTh IpaBuIaM 06€30macHOM pabOTHI B
mabopaTopuu MpH UCIIONb30BAHUHU XUMHUYECKON
MMOCY/IbI 1 000PYAOBaHUSI.

BricTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OTIOPOH HAa MHPOPMAIIHIO U3 YICOHHKA U
CIPaBOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIOJIb30BATh
M3y4YCHHBIN TOHATUMHBIN anmnapaT Kypca XuMHHU

2.2

OOm1ast xapaKTepUCTHKA
XMMUYECKHX 3JIEMEHTOB
VIA-rPyIIibl. Cepa u eé
COeTMHEHUS

OOm1ast xapakTepUCTHKA 371eMEeHTOB VIA-TPVIIIIbI.
Oco0eHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
CTETIeHU OKUCIICHHUSI.

Ctpoenue u pu3nIecKre CBOMCTBA IPOCTHIX
BELIECTB - KUCIIOPOJ1a U CEphl. AJNIOTPOIHbBIE
MOTU(UKAIINH KUCIOPOAA U Cepbl. XUMUYECKHE
cBolicTBa cepbl. CepoBOAOPOI, CTPOCHUE,
(dbu3nyecKkrue 1 XUMHUYEeCKIe CBONCTBA.

Okcuabl cepbl KaKk MPeICTaBUTENN KUCIOTHBIX
OKCHJIOB.

Cepnas kucnora, pu3ndeckie U XuMHIeCKHe

cBoiicTBa (0OmIHE KaK

OOBACHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB 3711eMEeHTOB VIA-rpynnsl u ux
COEMHEHUI ¢ y4ETOM CTPOEHHS UX aTOMOB.
XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE
CBOICTBA MPOCTOIO BEILECTBA CEPHI U €€
COeIMHEHUH (CepoBOAOPOAA, OKCUIOB CEPHI,
CEPHOU KUCJIOTHI, CYIb(PaTOB), CIIOCOOBI UX
[10JTy4eHHUs], IPUMEHEHUE U 3HaYEHUE B IPUPOJIE U
KM3HU 4yesioBeka. OnpenensaTh HalnuuKe cyabQar-
MOHOB B pacTBOpE.

OOBACHATD CYITHOCTBH 3KOJIOTHYCCKUX
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[peICTaBUTEINS KJlacca KUCIOT U
cnenuduaeckue). XUMHUIECKUE PEAKITUH,
JeKallire B OCHOBE IMPOMBIIIJICHHOTO CII0c00a
[0JIy4eHus: cepHOi kucnoTsl. Ilpumenenune. Conun
CEpPHOU KUCJIOThI, KAUECTBEHHAsI PeaKLus Ha
cynbdar-uoH. Haxoxnenue cepsl u eé
COCIIMHEHUH B IIpUPOAE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOLIel Cpeibl COeAMHEHUSIMU
cepbl (KUCTOTHBIE JJOK/IU, 3arPsI3HEHHUE BO3AyXa U
BOJI0EMOB), CLIOCOOBI €r0 MPEeAOTBPAIICHUS.
Xumuueckuit Ikcnepumenm:

/[emoncmpayuu:

O3HakoMIIeHHE C 00pa3LaMu Cepbl U eé
COETMHEHUSIMH (BO3MOXHO UCIIOJIb30BaHUE
BHIeoMaTepraioB). Habmronenue mporecca
0OyTriMBaHUs caxapa Moj JeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI.
VlabopamopHvlie onvimul.: VI3yueHre XUMUYECKUX
CBOMCTB pa30aBIE€HHON CEPHON KUCIIOTHI.
[IpoBecHNE KaYECTBEHHON PEaKluy Ha CyJbQaT-
MOH U HaOJII0/IeHUe MpU3HaKa €€ MPOTEeKaHUs

Mpo0JieM, CBA3aHHBIX C IEPEPabOTKON COCTMHEHHMA
Cephl.

[[1annpoBaTh U OCYIIECTBIIATH HA IPAKTUKE
XUMHUECKHE SKCIIEPUMEHTHI, IPOBOIUTH
HAOJI0ICHUS, IeTIaTh BBIBOBI 10 Pe3yJbTaTam
DKCIIEPUMEHTA.

CrnenoBath npaBuiIaM 0€30M1aCHOM pabOTHI B
nmabopaTopuu MPH UCIIOIb30BAHIHA XUMHYECKON
MOCYABl U 000PYyIOBaHUS.

[Tpon3BOIUTE BEIYUCIICHUS 110 XUMUIECKIM
ypaBHEHHSIM. VICIIOIb30BaTh MIPH BBHITIOTHEHUN
YueOHBIX 3aJJaHUN TEKCThI yueOHHKA, CIIPAaBOYHBIC
Matepuansl ([leproanueckyro cucremy
XUMHYECKUX 3eMeHToB J[. 1. MeHaeneena,
Ta0JIUIy pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIEH B BOJIE, DIIEKTPOXUMHUYECKUN PsiT
HaIpsHKEHUH METaJlIoB).

lcronib30BaTh MPH BBHIOJTHEHUH YUEOHBIX
3aJaHUI U B IIPOLIECCE UCCIEN0BATEIbCKON
NesITeIbHOCTH Hay4YHO-TIONYJISIPHYIO JTUTEPaTypy
XMMHYECKOT0 COJIepKaHus, CIIPaBOYHbIE

MaTepHalibl, pecypchl IHTepHETa
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23

OO0mas
XapaKTepUCTHKa
XUMHUYCCKUX
DJICMCHTOB
'VA-TPYIIIIBIL.

A30T, hocdop u ux

COCOAMHCHU A

OO01mast XapakTepUCTHKA dJIEMEHTOB
'VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTEPHBIC CTCIICHH
OKHCIICHHS.

A30T, pactipoCTpaHeHHE B TIPUPOJIE,
duznyecKre 1 XUMUIECKIE CBOMCTBRA.

Kpyrosopot a3ora B npupo/e.
AMMHUaK, ero Gpu3nuecKue 1 XuMUYECKue

CBOMCTBA, MOJIy4YEHUE U TPUMEHEHUE.
Conu aMMOHMUS, UX PU3NYECKHUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE.
KauecTBeHHast peakiiysi HA HOHbI
AMMOHHSL.

A30THasi KUCJIOTA, €€ NOJIy4eHHE,
dbuznyecKrue 1 XUMUIECKIE CBOHCTBA

(oO1mme Kak mpeacTaBUTeNs Kiacca

KHCJIOT U CHIEIIU(UUIECKHE).
lcronp30BaHNE HUTPATOB U COJIEH
AMMOHHS B KAUE€CTBE MUHEPAIbHBIX

ynoOpeHui. XuMHUYECKOe 3arpsi3HeHNE
OKPYKaIOIIE Cpelibl COETUHEHUSIMU

a30Ta (KI/ICJIOTHBIG AO0XIHU, 3aIrpA3HCHUC

BO3J1yXa, MIOYBbI U BOTOEMOB).
Docdop, ammoTponHbie MOTUDUKAIIH
docdopa, puznveckre U XUMHIECKUE
cBoiictBa. Okcun docdopa (V) u
docdopnas kucnora, pusndeckne u

OOBACHATH 001IHE 3aKOHOMEPHOCTH

B UI3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynisl 1 UX COEJUHEHUM € yU4ETOM
CTPOCHHS UX aTOMOB.

Xapaktepu3oBaTh HU3MIECCKUE U
XUMHYECKHE CBOMCTBA IMPOCTBHIX BCUICCTB

a3oTa 1 (pochopa U UX COCTUHEHHIA
(amMmMuaka, coieii aMMOHMS, a30THOM

KHUCIIOTHI, HUTPATOB, okcuaa docdopa (V)
1 hochopHOit KUCTOTHI, pocdaToB),
CIIOCOOBI UX TIOJYYCHUS, IPUMECHECHUE H
3HAUCHUE B MPUPOJIE W KU3HU YEIIOBEKA.
OrnpeaensaTh HOHBl aMMOHUS U docdar-

MOHBI B pacTBOPE.
OOBSICHATH CYIIIHOCTh SKOJIOTHYECKHUX

np06neM, CBA3AaHHBIX C HAXOXICHUCM

coeTMHEHUH a30Ta u Gocdopa
B OKPYXKaIOLIEH Cpee.
[11anupoBaTh U OCYIIECTBIATD

Ha IIPAKTHUKE XUMHUYCCKUEC
OKCIICPUMCHTBI, IPOBOAUTDH Ha6JIIOI[eHI/I}I,

JICJIaTh BBIBOALI 11O PE3yJIbTaTaM

HKCIIEPUMEHTA TIPH IPOBEICHUT
1a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHL.

CrnenoBath mpaBuiaM 0€30M1aCHOM

aboTHI B 1TabOpaTOpHH
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XMMHYECKHE CBOICTBA, OIyYCHHUE.
crions3oBanne GpocdaToB B KAYECTBE
MUHEpaTbHBIX YI0OpECHHUI.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

O3HakomIIeHHE ¢ PU3UUECKUMHU CBOHCTBAMU
a30Ta, (hocdopa 1 UX CoeqUHEHHH (BO3ZMOKHO
MCII0JIb30BaHNUE BUIEOMATEPHAIIOB).
O3HakoMIIeHHE ¢ 00pa3amMu a30THBIX U
(bochopHBIX yIOOpEHHIA.

[Tonydenue, coOnpanue, pacrio3HaBaHUE U
M3y4CHUE CBOKMCTB aMMHaKa.
B3anMoeicTBIE KOHLIECHTPUPOBAHHOM a30THOU
KHICJIOTBI C MEJIbIO (BO3MOXKHO HCIIOJIb30BAHUE
B1JIEOMATEPHUAIIOB).

VlabopamopHvle onvimul.

[[poBeieHNE KAaUECTBEHHBIX PEAKIIMK Ha HOH
aMMOHUS U (hochaT-noH, U U3yUCHHUE MPHU3HAKOB
X ipoTekanus. /lpakmuuecxkas paboma Ne 3:
[lonydyeHue aMmmmuaka, M3y4eHue €ro CBOMCTB.
\Boiuucnenus:

[0 YPaBHEHHSIM XUMUYECKUX PeaKuil

[IPY UCIIOJIB30BAHUH XMMHYECKOH MOCYIbI U
o6opynoBanus. [Ipon3BoAUTE BEIYUCIEHHS 1O
XMMHYECKUM ypaBHEHUAM. Mcnonp30BaTh npu
BBITMOJIHEHUH YUYEOHBIX 33aJJaHUN TEKCTHI yUeOHHKa,
CIIPaBOYHbIE MaTepUaJIbl (IIEPUOIUIECKYIO
CUCTEMY XUMHUYECKHUX demMeHTOB JI. .
MeHieneeBa, TaOIUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH B BOJE, DJIEKTPOXUMUYECKUI
psa HaNIpsDKEHUH METalJIOB)
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24

Oo61as

XapaKTepUCTHKA

XUMHNYCCKUX

DJICMCHTOB
IV A-TPYIIIIBL.

Yraepon u
KpPEMHUH, U UX

COCIUHCHUA

OOm1ast XxapaKTEpUCTHKA 3JIEMEHTOB
[VA-TPYIIILL. OcOOEHHOCTH CTPOCHUS

ATOMOB, XapaKTCPHBIC CTCTICHU

OKHCJIICHUA.

YTepo1, auioTpoIiHbIe MOJU(PUKALNH,

pacpocTpaHEHUE B IPUPO/IE,
(du3nUecKre U XUMUYECKUE CBONCTBA.
Ancop6omus. KpyroBopot yrieposaa

B IIPUPOJIE.

Oxcupsl yriaepoaa, ux Gpusudeckue u
XHMHYECKHE CBOMCTBA, JCHCTBHE

Ha JKMBbIE OPTaHU3MBI, TIOJTYyYEHHUE U
[IPUMEHEHHE. DKOJIOTHYECKHE

HpOGHGMBI, CBA3aHHBIC C OKCHUAOM

yraepona (IV), runoresa riio6aipbHOTO
MOTETUICHUS KIIMMaTa, TApHUKOBBIN

b dekr.

'VTolIbHAsI KUCJIO0Ta U €€ COJIH, UX
(bU3MYECKre U XMMUYECKHIE CBONCTBA,
[MOJTy4YCHUE U IPUMEHEHUE.

KadecTBeHHast peakiyst Ha KapOoHaT -
noHbl. Vcnonb3oBaHue kapOOHATOB

B GBITy, MCIUIHUHC, TPOMBINUICHHOCTHU U

CEJILCKOM XO3SIMCTBE.

HepBOHa‘-Ia.HBHBIe IIOHATHUA
00 OpPraHN4Y€CKUX BEIICCTBAX KaK

0 COeIMHEHUSX yrieposa (MeTaH, 9TaH,

OOBACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB 3JIEMEHTOB

[VA-rpynnsl 1 X COEIMHEHUH ¢ y4ETOM

CTPOEHUS X aTOMOB.
XapakTepu30BaTh GUINUECKUE U

XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB
YTIepoaa U KpeMHUS U UX COCTUHEHUI
(OKCHIOB yIJiepo/ia, YroJbHON KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHHUS,
KPEMHUEBOW KUCIIOTHI, CHIIUKATOB),
CIIOCOOBI UX TIOTYYCHUS, IPUMEHECHUE U
3HAa4YCHUE B MPUPOJIC M KU3HH YEIIOBEKA.
OOBACHATH IPUUNHHO-CIIEICTBEHHYIO

CBS3b: CTPOCHHE BEIIECTBA " CBOMCTBA

" IPUMEHEHUE - HAa TPUMEpax

COCIUHEHUN yriepoga U KpEMHUH.
OmnpenensTe KapOOHAT- M CHIIMKAT-HOHBI

B pacTBOPE.

OOBACHATH CYIIHOCTh SKOJIOTHYECKUX
Mpo0GJieM, CBA3aHHBIX C HAX0XKIEHUEM
YIJIEKHACIIOTO ra3a B OKPYKarUIEH Cpeae.
[lonTBepk1aTh 0COOEHHOCTH COCTaBa

OpraHMYEeCKUX BEILIECTB IPUMEpaMu
[POCTBIX COETUHEHU (METaH, ITaH,

STUJICH, alleTUJIEH, YTaHOJI, TJIULEPUH,
YKCYCHasl KUCJIOTa), B3aUMOCBSI3b

HEOPraHUYECKUX COCAMHEHUN yIiepoaa u
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STHUJIEH, alleTUJIEH, TaHOJI, TIUIEPUH, YKCYCHAasI
KICJIOTA).

[ IprpoaHbIE HCTOYHHUKH YTJIEBOAOPOOB (YTOJib,
[IPUPOJIHBIN Ta3, HEPTh), MPOTYKTHI UX
nepepaboTku (OEH3MH), UX PO B OBITY H
MpOMbIIIIeHHOCTH. [IoHsATHE 0 OHOTOTHYecKH
BaYKHBIX BEIIECTBAX: )KHpax, Oeskax, yriieBoaax -
1 UX POJIH B JKU3HH YEJIOBEKA.

MatepuaabHOE EANHCTBO OPTAaHUUYECKUX H
HEOPraHUYECKUX COCUHEHUN.

Kpemuuii, ero pusndeckne 1 XUMHIECKUE
CBOMCTBA, OJIy4YeHUE U IPUMEHEHUE.
Coenunenus kpemMHus B mpupoje. O0riue
npencraBicHus 00 okcuae kpemuus (IV) u
KPEMHMEBOM KUCIIOTE.

CUTUKaTBI, UX UCIIOJI30BaHUE B OBITY, MEAUIIMHE,
[TPOMBIIIIJICHHOCTH.

BakHel1ne CTpOUTENIbHbIE MaTEPUAJIBL:
KepaMHKa, CTEKJI0, [IEMEHT, OETOH, JKeIe300€TOH.
[IpoGeMbl 6€30MacHOT0 UCTIOIBb30BaHUS
CTPOMUTENbHBIX MaTepUaIOB B TOBCEIHEBHON
PKU3HU.

Xumuueckuit IKcnepumenm:

/[emoncmpayuu:

Moeny KpUCTaNInYeCKUX PemETOK

OpraHUYECKHUX BEIIECTB.

OnuceiBaTh pojb OEIKOB, )KUPOB U YIJIEBOJOB B
(YHKIIMOHUPOBAHHUH KUBBIX OPraHU3MOB, COCTAB
[IPUPOJIHBIX HCTOYHUKOB YIJI€BOAOPOIOB, UX POJIb
B OBITY U TPOMBINIJICHHOCTH.

[[poBOAUTH BBIYUCIICHUS IO YPAaBHEHUSIM
XUMUYECKUX PEAKLIUN.

[[maHupoBaTh U OCYIIECTBIATH HA TPAKTUKE
XUMUYECKHUE SKCIIEPUMEHTBI, TPOBOJIUTH
HAOII0ICHUS, IeTIaTh BBIBOBI 10 Pe3yJIbTaTam
HKCIIEPUMEHTA MIPH MPOBEICHUU JIA0OPATOPHBIX
OTIBITOB U MIPAKTHUYECKHUX PadoT.

CrnenoBath npaBuiIaM 0€3011aCHOM pabOTHI B
nmabopaTopuu MPH UCIIOIb30BAHIHA XUMHYECKON
MOCYABl U 000PYyIOBaHUS.

lcronb30BaTh MPH BHIOJTHEHUH YUEOHBIX
3aJlaHuI TEKCThl yueOHMKA, CIIPAaBOYHBIE
Matepuaisbl (Ilepuoanueckyro cucremy
XUMHYeCKUuX djemMeHToB 1. Y. Menaeneena,
Ta0JIMIly pACTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U
COJIEH B BOJIE, DIIEKTPOXUMHUYECKUN PsiT

HaIpsHKEHUH METaJIOB)
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anmMasa, rpadura, pymiepena. O3HaAKOMIICHHUE C
[TPOLIECCOM aZICOPOLIMU PACTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YITIEM U YCTPOHCTBOM
[IPOTHBOTA3a.

O3HaKOMJIEHHE C TPOAYKIIMEH CUIMKATHON
poMbllIeHHOCTH (Buneomarepuais:
CHJIMKaTHAsI IPOMBIIIJIEHHOCTB ).

Mosienu MOJIEKyJ1 OPraHUYECKUX BEILECTB.
VlabopamopHulii onvim:

[Tony4yenue, cobupanue, pacrio3HaBaHUE U
13Y4EHHUE CBOICTB YIJIEKHCIIOTO rasa.

1 CUJIUKAT-UOHBI U U3y4EHHE MTPU3HAKOB X
npoTekanus. [lpakmuueckue pabomol:

CBOMCTB.
No 5. PelreHne 3KCiepruMEHTAIBHBIX 3a7a4 M0

\Boruucnenus:
10 YPAaBHCHUSIM XUMHYECKUX PEaKITUi

[IpoBeieHne KaueCTBEHHBIX Peaklnii Ha KapOoHAT

No 4. [TonydeHne yriaekuciaoro ra3a, u3y4eHue ero

TeMe «Bakuenme HeMeTaluIbl U UX COSIUHECHUSD)

Htoro no pasneny

25
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Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

3.1

OO01Me CBOMCTBA
METAJIIIOB

OO011ast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB -
METaJUIOB HA OCHOBAHUHU HX MOJIOXKEHUS B
[leproanuecKkoi CuCTEME XUMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTallI0B. MeTtannuueckasi CBsI3b U
MeTaJUIMuecKasi KpUCTauInuecKas peiéTka.
DIEKTPOXUMHUECKUN PsiJi HAIIPSDKEHUH METaJIJIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA METAJIOB.
OO6u1re ciocoObl monydeHust MeTayuioB. [lonsTue
0 KOPPO3HH METAJIOB, OCHOBHBIE CTIOCOOBI
3ALUTHI UX OT KOPPO3HH.

CrutaBbl (CTalb, YyryH, TIOPATIOMUHUM, OpOH3a) U
X IPUMEHEHHE B OBITY ¥ MPOMBITINIEHHOCTH.
Xumuueckuit sIkcnepumenm:

/[emoncmpayuu:

OO6pasibl METAJIIIOB M CTUTaBOB. M3ydeHune
PE3yNbTaTOB KOPPO3HH METAIIIOB (BO3ZMOXKHO
MCII0JIb30BaHUE BUIEOMATEPUATIOB).
Vlabopamophvie onvimol: O3HAKOMIICHHE C
oOpa3aMu METaUIOB U CIJIaBOB, X

(hU3UIECKUMU CBOWCTBAMH.

PackpbIBaTh CMBICI H3y4a€MbIX TOHATHI 1
MPUMEHSTH 3TU MOHATHUS IPU OMMCAHUN CBOMCTB
BEIIIECTB U WX NpeBpameHuii. OOBSICHATH 001IHe
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
PJIEMEHTOB- METAJIOB U UX COCIMHEHUN C YUYETOM
CTPOEHUSI KX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAIIOB, OOIIHE
(buznYeCcKre U XUMUYECKUE CBOWCTBA METAILJIOB.
XapakTepu30BaTh 00IIKE CIIOCOOBI MOTYUEeHUS
METaJIOB.

OnuChIBaTh CIIOCOOBI 3aITUTHI METAIIIIOB OT
KOPpO3UH.

CrnenoBathb mpaBuiaM 0e301acHON paboOTHI B
mabopaTopuu MPH UCIIOJIb30BAHUN XHMHUECKON
MOCY/IbI 1 000OPY/TIOBAHMUS.

[Ipon3BOIUTH BBIYUCIIEHUS IO YPAaBHEHUSIM
XUMHYECKHX PEAKIIHii, €CIM OJIMH U3 PEarcHTOB
COJICP’KUT MIPUMECH.

'YyacTBOBaTh B COBMECTHOM paboOTe B IMape UiIn
rpymme.

lIcnionb30BaTh MPU BBHIOJTHEHUH YU€OHBIX

3aJIaHUI TEKCThI YIeOHUKA,
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\Boruucnenus:
[0 YPAaBHEHUSIM XUMUYECKUX PEaKIUH, €Cliid OAUH
13 peareHTOB COJIEPKUT MPUMECH

CIIPaBOYHbBIEC MaTepUAIIbI

(ITepuonuyeckyio cucTeMy XUMUYECKUX
hinemenToB JI. . Menneneesa, Tabmuiry
[PaCTBOPHUMOCTH KMCJIOT, OCHOBAHUM U COJIEH B
BO/IC, PIIEKTPOXUMHUYECKUAN PsIT HAPSIKEHUIA
METaJJIOB)

3.2

BaxHeiine MeTauibl U
X COSOIUHEHUS

16

[1{emouHbBIC METAJIbI: IIOJIOXKCHHUE B
[leproanuecKoi CUCTEME XUMUYECKUX JJIEMEHTOB
J[.1. MeHneneeBa, CTpOCHUE UX aTOMOB,
HaxO0JIeHUE B npupoje. Puznueckue u
XUMUYECKHUE CBOMCTBA (HA MpUMEpE HATPHs U
Kanusi). OKCUIBI U TUAPOKCUABI HATPUS U KaJIHsL.
[[puMeHeHne MET0YHbIX METAUIOB U UX
COCIUHCHMH.

[l{emouHO3eMENbHEIC METAJIIEI MATHUI U
KaJbLWi: noJioxkeHue B llepuoanyeckoi cucreme
xuMudeckux dyemenToB .. Menaeneena,
CTPOCHHUE UX aTOMOB, HAXOXJIECHUE B IPUPOJIE.
Du3ndeckne U XUMHUUECKHE CBOMCTBA MarHus 1
Kaablvsl. BaxxHenme coeqMHEHNU KaJIbIU
(oxcuma, TUAPOKCH I, CoyH). JKECTKOCTH BOBI U
crocoObI €€ yCTpaHEHUS.

AJIOMUHMI: TTonokeHue B [lepronnueckoi
CHCTEME XMMHYCCKHX

OOBACHATH 001IEe 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB AJIEMEHTOB- METAJVIOB U UX COCIMHEHUN B
CpyIIax ¢ y4€TOM CTPOEHUS UX aTOMOB.
XapakTepu30BaTh HU3NIECKUE U XUMHUECKUE
CBOMCTBA MPOCTHIX BEIIECTB METANIOB U UX
coeTMHEHUH (OKCUIOB, THAPOKCHIOB, COJICH ),
CIIOCOOBI X MOJIyYEHUsI, TIPUMEHEHNE U 3HAYCHUE
B [IPUPO/JIC U )KU3HU YEJIOBEKA. Y CTAHABIMBATh
[IPUYMHHOCIIEACTBEHHYIO CBSI3b: CTPOCHUE
BEILIECTBA ©* CBOMCTBA ”* MPUMEHEHHUE - HA
[puMepax U3y4aeMbIX BelecTB. Paco3HaBats ¢
[TOMOILIbIO KAYECTBEHHBIX PEAKIUN NOHBI
METAJUIOB: MATrHUs, KaJIbIIUS, AJIFOMUHUS, IUHKA,
bkenesa (I1) u sxenesa (I1I), meau (11).

Jloxa3piBaTh aM(pOTEPHBIN XapaKTep OKCHJIOB U
TUAPOKCHUIOB aJTIOMMHMS U [IMHKA.
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hiaemeHnToB J[.M. MenaeneeBa, ctpoeHne aToma,
HaXO0XJEHUE B IPUPOJIE.

DOu3ndeckre ¥ XUMUUECKHE CBOMCTBA ATIOMHUHUSL.
AMQoTepHbIC CBOMCTBA OKCHA M THIPOKCHUIA
amroMuHU. JKene3o: monoxeHue B
[leproanuueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J[.11. MeHneneeBa, CTpOCHUE aTOMA, HAXOXKIAECHUE
B rpupoje. Pu3nueckue 1 XUMUIECKUE CBOMCTBA
kene3a. OKCHIbI, THAPOKCH B 1 conn xene3a (1)
u sxenesa (I1I), ux coctas, CBOMCTBA U MOTYYCHHE.
Xumuueckuii IKCnepumenm:

/[emoncmpayuu:

OCcOOCHHOCTH B3aUMOCHCTBHUS OKCHIA KAIBIIHUI U
HATPUSI C BOJIOH (BO3MOXHO HCIOJIb30BaHUE
B1/I€OMATEPHUAIIOB).

OxkpaliuBanue MmiaMeH HOHAMU HaTpusl, Kalus U
KaJbIUsl (BO3MOYKHO HCIIOJIb30BAHHUE
BHIcoMaTepuanoB) MccnenoBanue CBOMCTB
KECcTKOM BOobI. [Iporiecc ropenus xenes3a B
KHCJIOPOIe (BO3MOXKHO MCIIOIb30BaHUE
BHJICOMATEPHAIIOB).

Vlabopamophvie onvimol:

[IpoBeieHNE KAaUECTBEHHBIX PEAKIIMI HA HOHbI
(Marawusi, KajabIus, aTFOMAHMS,

[[1aHMpoBaTh U OCYIIECTBIIATH HA IIPAKTUKE
XUMHUYECKHE DKCIIEPUMEHTBHI, IPOBOIUTH
HaOJII0ICHNS, JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBECHUHN JTa00PATOPHBIX
OTIBITOB M MPAKTUYECKUX PaOOT.

CrnenoBath mpaBuiaM 0e301acHON paboOTHI B
mabopaToOpUX IIPU UCTIONb30BAaHUN XUMHYECKON
MOCYAbl U 000PYyTOBAHUSI.

[Ipon3BOANTE BBIUNCIIEHUS 10 XUMUYECKUM
YpaBHEHHSIM. Y4acCTBOBATh B COBMECTHOU paboTe B
rape WM rpymie.

BricTpanBath pa3BEpHYThIE MNCHbMEHHBIE U YCTHBIE
OTBETHI C ONOPOH Ha MH(POPMAILIMIO U3 YUeOHUKA U
CIIPAaBOYHBIX MATEPHAIIOB, TPAMOTHO HUCIIOJIb30BATh
M3y4YECHHBIN MOHATUWHBIA anmapaT Kypca XuMHUHU
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uHKa, xenesa (1) u xenesa (1), mequ (1I),
ONMMCaHUE MPU3HAKOB X MPOTEKAHUSI.
VccnenoBanue aM(pOTEPHBIX CBOWCTB THAPOKCHIA
QIIOMUHUS U TUAPOKCH/IA [IUHKA.

[ Ipaxmuueckue pabomul.

Ne 6. )KEcTkOCTh BOABI M METOABI €€ YCTPAHEHUS.
No 7. PelieHue 3KCIEpUMEHTAIIBHBIX 3a7a4 MO
TeMe «BakHeHIre MeTaibl ¥ UX COSTUHEHUS Y.
\Boruucnenus:

[10 YPABHEHHUSM XUMHYECKUX PEAKIUI, €CITU OAUH
13 peareHTOB JIaH B U30BITKE WJIH COJCPIKUT
[PUMECH;

MAacCOBOM J0JIM BBIXOJIa TPOAYKTa peaKIuu

Hrtoro no pazaeny 20
Paznen 4. Xumus u oKpy:Kamomas cpeaa
4.1 Xumus u OKpyxaromas 3

cpena

BemiecTtBa 1 Mareprainsl B IOBCEIHEBHOM )KU3HU
yenoBeKka. bezonacHoe uCnoib30BaHKE BEIIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBas momonpb
[PU XUMUYECKHX 03KOTaX U OTPaBICHUSX.
XUMUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEIb

(mpenenbHas AOMYyCTUMAs

XapakTepu30BaTh POJIb XUMHUH B PA3INIHBIX
cepax nesITeTbHOCTH JIF0/IeH, OCHOBHBIC
BEIICCTBA M MAaTEPHAIIBI, IPUMEHSIIEMBIC B YKH3HH
COBPEMEHHOTO YEIIOBEKa.

OOBSCHATH YCJIOBHS 0€30MaCHOTO MCTIOJIb30BaHUS

BCIICCTB U XUMHNYCCKHUX
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KOHIIEHTpAIKs BelecTB. POTb XUMUU B peIlICHUH
HKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

/[emoncmpayuu:

3ydyenne 00pa3iioB MaTepranoB (CTEKIIO, CIUIABBI
METaJIJIOB, MMOJIMMEPHBIC MATEPUATIBI)

peakiuii B OBITY.

AHaTM3UPOBATh U KPUTHUECKU OIICHUBATH
MH(OPMAIIHIO O BIMSIHUH TPOMBIIIJICHHOCTH,
CEeITLCKOTO X03sCTBA, TPAHCIIOPTA U JAp. Ha
COCTOSIHUE OKPYXKAFOIIIEH CPEJIbI.

YMeTh OKa3bIBaTh MIEPBYIO IIOMOIIb ITPH
XUMAYECKHX 0XKOTax M OTpaBiieHUsX. [[puHIMaTh
y4acThe B 00CYKICHHH MPOOJIeM XUMUYECKOU 1
HKOJIOTUYECKOM HANPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3UIIHIO 110 TIpo0IeMe 1
MpeuIaraTb BO3MOXHBIE ITYTH €€ peIIeHUs

Htoro no pazzueny: 3
Pe3epBHOE Bpems 3
OBILEE Y CJIO YACOB 10 68
[TPOIT'PAMME
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