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denepanbHas pabouass mporpamMma Mo ydeOHOMYy mpenMery «Xumus» (0a30BbId
ypoBeHb) (TpeameTHas o00macTh «ECTECTBEHHO-HaydHBIE TIPEAMETHI») BKJIIOYACT
MOSICHUTENBHYIO 3aITUCKY, COJIepKaHNe 00yUeHUs, TFIaHUPYEMBIC pe3yJIbTaThl OCBOCHUS
MPOTPaMMBI 110 XUMHH, TEMAaTUYECKOE TIIIAHUPOBAHHE.

[TosicHuTenpHAsT 3amMcKa OTpaXkaeT OOIIMe IeNW W 3aJaydl HM3yYCHUS XUMUH,
XapaKTEPUCTHKY TICUXOJOTHUECKUX TIPEANOCHIIOK K €€ H3YYCHHIO O0yYaroIIMMHMCS,
MECTO B CTPYKType Y4eOHOTro IUTaHa, a TaKKe IMOAXOAbl K OTOOpY COACpKaHUA, K
OTIPEJICIICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

ConepxaHne OOydYCHHSI pacKphIBACT COJACpKATEIbHBIC JIMHWHM, KOTOPHIC
npeaIararoTes I 0053aTeILHOTO M3YYEHUS B KaKIOM KJIacCe Ha YPOBHE OCHOBHOTO
o01iero ooOpa3oBaHusI.
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[InanupyemMbie pe3yJbTaTbl OCBOEHUS MPOrpaMMbl IO XHMHUHU BKIIOYAOT
JUYHOCTHBIE, METallpeJIMETHBIE pPE3yJIbTaThl 3a BECh IMEpUOJ OOy4YeHHUS Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHus, a TAKXKE MPEAMETHBIE JOCTUXKEHUS 00yJaroerocs 3a
KaXJIbIH T0J1 00y4EHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMUM Ha YPOBHE OCHOBHOTO 0OIIIEro 00pa3oBaHMs COCTABJICHAa Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeIbHON MPOTPaAMMBbI
OCHOBHOTO 00111eT0 00pa3zoBanus, npeAacTaBieHHbIXx B DI'OC OO0, a Takke Ha OCHOBE
denepanbHON pabouelt mporpaMMbl BOCIIUTAHUS U C YUETOM KOHLICTIIIUU MPETogaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTelIbHbIX OpraHuzanusax Poccuiickoil
denepanum.

[Iporpamma mo xumMuu paszpaboTaHa C IEIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUHTEII0 B CO3IaHUH padoyell MporpaMmsl 10 y4eOHOMY MPEAMETY.

[Iporpamma 1o XxumMum Aa€T NpeICTaBICHUE O LENAX, OO cTparerun o0y4yeHus,
BOCIUTAHUA W  Pa3BUTHS  OOyYarOIMXCS  CpPEACTBAMU  Y4eOHOTO  IMpeaMeTa,
yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COAEpXkKaHME,  IpeayCcMaTpUBAET
pacnpeziesieHue ero 1o KjiaccaM U CTPYKTYpUPOBAHUE T10 pa3fesiaM U TeMaM NporpaMMbl
10 XMMUU, OTIPEJESAET KOJIMUECTBEHHBIE Y KAYECTBEHHBIE XapAKTEPUCTUKU COACPIKAHUS,
PEKOMEHYEMYIO MOCIEA0BATENIbHOCTh U3YUYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKH Y4YEOHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcsi, onpeaesieT BO3MOXKHOCTU MpeAMeTa JUIsl peau3aluu TpeOOBaHUN K
pe3yibTaTaM OCBOEHHMSI OCHOBHOUM 00pa30BaTeNbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero oOpazoBaHus, a TakyKe TpeOOBaHUN K pe3yJsibTaTaM 00y4eHHs] XUMHUH Ha YPOBHE
Hesel U3ydeHus: mpeaMeTa U OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBLHOU AESTEIbHOCTU
00y4aroIIerocs o OCBOCHUIO Y4eOHOTO COJep KaHusI.

3HaHWE XHMHH CIYXXUT OCHOBOM i (OPMUPOBAHUS  MHPOBO33PCHUS
0OyuyaroIerocs, ero MpeJACTaBICHU O MaTepUalIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UTrparoT GOpMHUpPYEMBbIE XUMHUEH MPECTABICHUS O B3AUMOIIPEBPALIEHUSX SHEPTUU U 00
HBOJIIOLIUY BEIIECTB B MPUPOJIE, O MYTAX PEIICHUs TI00aJbHbIX MPOOJIeM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, DHEPTETUUYECKOM, MUILEBOW W AKOJOTHYECKOM
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydyenne xumMun: CocoOCTBYET peanu3ali BOZMOXKHOCTEH sl cCaMOpa3BUTHS U

(dbopmHpoBaHus
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KyJbTYpbl JINYHOCTH, €€ 001Iel U (PyHKIMOHAIBHONH TPaMOTHOCTH; BHOCHT BKJaJ B
(OopMUPOBAHNE MBIIUIEHUSI U TBOPUYECKUX CIIOCOOHOCTEW O0Yy4aroUIMXcs, HaBBIKOB UX
CaMOCTOSITEJIbHOM yu4eOHON eATEIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATENIBCKUX
yYMEHUM, HEOOXOIUMBIX KaK

B TOBCEJHEBHOM KH3HU, TaK M B MPO(ECCHOHATHHOU NEATENbHOCTH, 3HAKOMHUT CO
cnenu@UKoN HayYHOTO MBILUICHUS, 3aKJIaJIbIBAET OCHOBBI 11€JIOCTHOTO
B3IUIs1/1a HA €AMHCTBO IIPUPOJIBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAllOM B
(GbopMHpPOBAHNY €CTECTBEHHOHAYYHOM I'PaMOTHOCTH O0YYaIOIIUXCs; CIIOCOOCTBYET
(GbopMHUPOBaHUIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUPOJE, K YETOBEKY, BHOCUT CBOI BKJIAJ B IKOJIOTMYECKOE 00pa3oBaHUE
oOy4Jarommmxcs.

Jlanupie HampaBiieHUsT B OOYYEHHHM XUMHUU O0O0ECHeuMBAIOTCA CHEHU(PUKON
coJiep KaHusl y4eOHOTO MpeAMETa, KOTOPBIN SIBISIETCS MEJArOrM4ecky aJanTUPOBAHHBIM
OoTpakeHHueM 0a30BOM HAYKM XUMUU Ha OTIPE/ICTIEHHOM 3Tarie €€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0oOHIEro oOpa3oBaHMs OpPUEHTHPOBAH Ha
OCBOCHHE OOYyYalOlMMHCS CHCTEMBI TEPBOHAYAIBHBIX TMOHATHM XWUMHHU, OCHOB
HEOPraHUYECKOW XMMHHU U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHSITHHA OPTraHUYECKOU
XUMHH.

CtpykTypa conepkaHUsi NpPOrpaMMbl MO XHUMHH CQOpMHUpOBaHA HAa OCHOBE
CHUCTEMHOT0 noaxoaa K €€ nzyuennro. Conep:kaHue CKIJIaIbIBAETCS U3 CUCTEMBI IIOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI OHATUIN 0 XUMUYeckoi peakiuu. Ode
OTU CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHLHUITY MOCIEI0BATEIBHOTO Pa3BUTHUSA
3HaHUU HA OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YUYEHUSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YYEHHS O CTPOCHHH aTOMa U XMMHUUYECKOU CBSI3U; MPEACTaBICHUI 00

IIEKTPOJIMTUYECKON JUCCOLMALIMY BELIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH NIOJTYUYECHHBIX U
OCMBICTIEHHBIX (haKTOB, Pa3BUBAIOTCS IMMOCJIEIOBATEIHLHO OT OJTHOTO YPOBHA K JIPYTOMY,
BBITIOHSAA (YHKIIMM OOBSICHEHUS] MW TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEH MTPAKTUYECKOTO MPUMEHEHUS U MIOJIYUYECHUS N3YYaEMbIX BELIECTB.

OcBoeHne TporpaMMBbl 0 XMMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKON COCTABJISIOLIEN HAYYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOIHI,
LIEHHOCTHOI'0 OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM NTO3HaHUs B Hayke. M3yueHune
XUMUU MPOUCXOUT C TIPUBJICUCHUEM 3HAHUN U3 PaHEE N3YUCHHBIX YICOHBIX MTPEAMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» U «DPusnka. 7 Kiaacey.
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[Ipn u3ydeHun XUMHHM MPOUCXOIUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOMH
HAyKW Kak O0O0JIACTU COBPEMEHHOI'O €CTECTBO3HAHHUA, MNPAKTUYECKON IesTEIBHOCTU
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajada y4eOHOro
npeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHX 3HAHUNA — Ba)KHEHUIIUX
(bakToB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, JOCTYIHBIX O000IIEeHU
MHPOBO33PEHYECKOTO XApaKTepa, SA3blKa HayKH, B MPUOOLIEHUU K HAYYHBIM METOJaM
MO3HAHUS TPH W3YYCHUU BEIIECTB M XUMHUYECKHUX peakuui, B (GOpPMUPOBAHUU U
Pa3BUTHH MO3HABATEIBHBIX YMEHUM U WMX MPUMEHEHUU B y4eOHO-TIO3HABATENHHON U
y4eOHO-UCCIIeI0BATENLCKOM AEATeTbHOCTH, OCBOSHUH MPaBUi 0€30MacHOro oOpalieHus
C BEILECTBAaMU B MOBCEAHEBHOW KU3HHU.

[Ipy u3ydyeHMHM XUMHM Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs BaXKHOE
3HAYEHUE MPUOOPENH TaKHE LU, KaK:

(dbopmHpoBaHue MHTEJUIEKTYJIbHO pa3BUTOM JUYHOCTH, rOTOBOM

K €aMOOOpa30BaHMIO, COTPYJAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHIATHIO PpPELICHUMH,
CHIOCOOHOM a1anTHPOBAThCA K OBICTPO MEHSAIOIIUMCS YCIOBUSAM KU3HU; HAIPABJICHHOCTh
oOy4eHHs Ha CUCTEMATUYECKOE MPHUOOIIEHUE 00yYarOIUXCs
K CaMOCTOSTEJIbHOM I03HABaTEIbHOW JEATENBHOCTH, HAYYHBIM METOJaM II03HAHMS,
(GopMUpPYIOIIUM MOTHBAILMI0 U Pa3BUTHE CIIOCOOHOCTEH K XHMHH; oOOecredeHue
YCJIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAONIMMHUCS ONbITa Pa3HOOOpa3zHOU
NESATENIbHOCTH, TIO3HAaHMSI W CaMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHLIUM), HWMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JJIs pa3JIMYHBIX BHJIOB
nesTenbHoCcTH; (opMUpoBaHHE OOWEH (QYHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOU
I'PaMOTHOCTH,
B TOM YHUCJIE YMEHUI OOBSCHATDH U OLICHHUBATH SIBJICHUS OKPY>KAIOILIET0 MUPa, UCIIOJIb3Ys
3HaHUS W ONBIT, MOJYYCHHBIC MPU W3YUYCHUH XUMHUH, NPUMEHSATh UX TPHU PEIICHUU
npobsieM B TOBCEIHEBHON JKM3HU W TPYAOBOM JEATENBHOCTH; (POPMHUPOBAHUE Y
oOy4Jaronmxcss TYMaHUCTHYECKMX OTHOUIEHWH, MOHMMAaHHUS LEHHOCTH XHMHUYECKHX
3HAHMU IS BBIPAOOTKH 3KOJOTMYECKU LIETIECO00Pa3HOro MOBEEHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBbs M OKPYKAKOIIEH TPUPOAHON CpEIbI;
pa3BUTHE MOTUBALIUU K 00YUYEHHI0, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTU K OCO3HAaHHOMY
BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHUIIIET0 00yUYeHUSI.

OO01iee 4KnciIo 4YacoB, PEKOMEHOBAHHBIX JIJIs U3yUeHUs] XUMuM, — 136 gacoB: B 8
KJ1acce — 68 yacoB (2 yaca B Helento0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).

Jiig KaXxa0ro Kjacca IperyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET
OBITh UCMOJIb30BAHO YYACTHUKAMH 00pa30BaTeIbHOIO Ipoliecca B LEeNsIX (OpMUPOBAHUS
BapUATUBHOMN COCTABIIAIONICH COepKaHUs KOHKPETHOM paboueit mporpamMmsl. [Ipu sTom
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oOsi3aTtenbHas (MHBapMaHTHAsl) 4YacTb COJEP)KaHUS MpEAMETa, YCTaHOBIICHHAs

npuMepHON paboyeil mporpaMMoii, U BpeMsi, OTBOJIUMOE Ha €€ U3yUYeHue, T0HKHbBI OBbITh
COXpaHEHBI MOJTHOCTHIO.

[IOKYMEHT NMOAMUCAH 3EKTPOHHOI NMOAMUCHIO
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COAEPKAHUE OBYUYEHUA

8 KVIACC IlepBoHaya/jibHble XUMHYECKUE MOHATHS
[Ipeamet xumun. Posib XUMHUM B )KU3HH YellOBeKa. XUMUS B CUCTEME HayK. Tena u

BelecTBa. Ou3nyeckue CBOMCTBA BEUIECTB. ATrperaTHoe cocTtosiHue BeuecTs. [lonstue
O MeToJax IMO3HaHWi B XWMHH. YucTble BemiectBa M cMmecu. CrocoObl pasjesieHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocThle U CII0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuaeckas (opmyia. BameHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenbHass aroMHasi macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBas J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KomnuectBo BemectBa. Monb. Mosspaast Macca. B3anmMocCBsI3b KOM4eCcTBa, MaCChI
U 4YHCla CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuérel mo QopMynamM XHUMHYECKUX
COEIMHECHUM.

OuU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUYECKasl peaklus U €€ MpU3HaKU. 3aKOH
COXpPaHEHMSI MacCChl BEIIECTB. XUMHUYECKUe ypaBHeHUsA. Kiaccudukanus XUMHUECKUX
peakuuii (COeTMHEHMs, pa3JIoKEeHUs, 3aMeleHus, 0OOMEHa). Xumuueckuu 9KCnepumenm:

3HAKOMCTBO C XHMHUYECKOM TMOCYyA0W, MpaBWjiamMu padboThl B JiabopaTopuul u
npuémMamMu oOpallleHuss ¢ J1abOpaTOpHbIM OOOPYJOBAaHUEM, HM3YyYEHHE W OIKUCAHUE
bu3MYEeCKUX CBOWCTB OOpAa3IOB HEOPTAaHMUYECKUX BEIECTB, HAOMIOACHUE (PU3MUECKHUX
(TutaBieHUE BOCKA, TasHUE JIbJIa, paCTUpPAHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUs
BOAbI) M XUMHUYECKUX (TOpEHHWE CBEYM, MPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICUCTBUE Mella C KHUCIOTOW) SIBJICHWH, HAONIONEHUE W OMHCaHWE MPU3HAKOB
NPOTEKaHUsI XMMUYECKHX peakluil (pa3nokeHue caxapa, B3aUMOJCUCTBHE CEPHOU
KHUCIIOTBI C XJIOpHIOM Oapus, pasnoxkenue ruapokcuna meau (II) mpu marpeBanuw,
B3aMMOJIEHCTBHE KeJe3a ¢ pacTBopoM cosir Meau (I1), n3ydenue crnocoOoB pasziaesieHus
cMeced (c TIOMOIIBIO MarHuTa, (QUIbTPOBAaHWE, BHIIAPUBAHUE, JAUCTHILIALIMS,
xpoMarorpadusi), MPOBEACHUE OYUCTKU TMOBAPEHHOUN COJIM, HAOIIOJCHUE U OIKCAHHE
pe3yJbTaTOB TMPOBEACHMS ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MaccChl,
CO3/laHhE MoJeJel MoJieKyd (IIapoCTEP:KHEBbIX). BaxkHeililiue mpeaCcTaBUTEIN
HEOPraHMYeCKHUX BellecTB

Boznyx — cMech razoB. CocraB Bo3yxa. Kuciopoa — aneMeHT U pocToe BEHIECTBO.
Haxoxnenue kucmopoaa B mpupoje, GU3NYEeCKue U XMUMHUUYECKHE CBOWCTBA (pEaKinu
ropenusi). Oxcunpl. [lpumenenue kuciopoma. CrocoObl MOMydeHUS KHCIOpPOJa B
naboparopud W TpoMmbinuieHHOCTH. KpyroBopor kuciopoga B mpupojae. O30H —
ATOTpOITHAS MOAU(DUKAIIHS KACTIOPO/Ia.
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TemnoBoii 3¢ heKkT XUMUIECKON peakIi, TEPMOXUMUYECKHE YPaBHEHUS, SK30- U
SHIAOTEPMUYECKHE pEAKINUH. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIECHUE
NapHUKOBOTO 3 (dekTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonmopon — snemeHT M mpocrtoe BemecTBo. HaxoxneHune Bomopona B IpUPOJE,
bu3nUecKkue U XMMUYECKHUEe CBOWCTBA, MPUMEHEHHE, CTIOCOObI moydeHusi. KucnoTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Bonma kak pactsopurens. PactBopel. Haceiennsie n
HEHACBIILIEHHBIE PACTBOPHI. PaCTBOPMMOCTD BELIECTB B BoAE. MaccoBasi J10J1s1 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posb pacTBOpOB B IpUpoAe U B
JKWA3HU 4YenoBeKa. KpyroBopot Boabl B mpupoe. 3arpsi3HEHUE MPUPOAHBIX Boa. OXpaHa
Y OYMCTKA IPUPOIHBIX BO/I.

Knaccudukanust Heopranmueckux coenunenuit. Oxcunapl.  Knaccudukarus
OKCHU/IOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HeconeoOpasyromue. Homenknarypa okcunoB. duznueckue U XMMHUYECKHE CBOWCTBA
okcu1oB. [lomydenne okcuaoB.

OcHoBanus. Kiaccudukanys OCHOBaHUM: IIEIOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuii. Pu3nuecKne U XUMHUUYECKHE CBOMCTBA OCHOBAHMWM.
[Tomy4yeHnne OCHOBaHMIA.

Kucnotel. Kiaccudukanua xkucnor. Homenknatypa kucinor. dusmueckue u
XAMHUYECKUE CBOMCTBA KUCJIOT. Pan aktuBHOCTH MeTtaiuioB H.H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenknarypa coneit. ®U3nuecKkue 1 XMMAYECKUE CBOMCTBA COJICH.
[TomyuyeHue counei.
['eneTnyeckast CBA3b MEXKY KIaCCaMU HEOPTaHUYECKUX COCAUHEHUN. Xumuueckuu

IKCcnepumennm.

KaueCTBEHHOE OIpEAeNiCHUEe COACPKAHMS KHUCIOpOAa B BO3IyXe, IOJyYCHHUE,
coOupaHue, paclo3HaBaHWE W HM3yUYEeHHWE CBOWCTB KHUCIOpOAa, HaOOIeHHE
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOAOM U YCJIOBHUS BO3HUKHOBEHHS U IMPEKpallCHUs
ropeHus (mMokapa), O3HAKOMJIEHHE C 0Opa3llaMH OKCHIOB U OINHUCAHUE WX CBOMCTB,
noJilyueHue, coOMpaHue, paclio3HaBaHWE W M3Y4YEHHE CBOWMCTB BOJOpoAa (TFOpEHHE),
B3aumojeiicTBue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXHO HMCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOJeHUEe O0O0pa3loB BELIECTB KOJIMYECTBOM |  MOJb,
UCCIIEJOBAaHHE OCOOCHHOCTEH pacTBOPEHMsI BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MAaCCOBOM 10JI€H PAaCTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOBI C METAJUIaMHU (HaTPHEM U KaJbI[eM) (BO3MOKHO HUCITOJIb30BaHNE
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BUJICOMATEPHUAIIOB), HCCIICOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB Pa3THMIHBIX
KJIACCOB, HAOJIOJICHUE M3MEHEHHUS OKPACKHM MHJIMKATOPOB B PACTBOpPAX KHUCIOT U
iesioueid, u3yueHue B3auMoieicTBus okcuaa meau (I11) ¢ pactBopom CepHOM KHUCIIOTHI,
KUCJIOT  C METaUIaMHM, PEaKUUd HEUTPAIM3AIUU, T[OJYYEHHE HEPACTBOPUMBIX
OCHOBAHW, BBITECHEHHE OJIHOTO MeTaula APYTMM M3 pPacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a7ad 10 TeMme «BaxHelmme Kiaccbl HEOPraHUYECKUX
COCTMHEHUI».

Iepuoanyeckuii 3axoH u Ilepuoanueckas cucrema xumMudeckux djaemenros JI.H.
Menzaeneesa. Crpoenue aTOMOB. XuMuYecKas CBS3b.
OKHCIUTETILHOBOCCTAHOBHTEIbHbIC PEAKIIUH

[lepBble MOMBITKM KJIACCU(DHUKAIMNA XUMUYECKHX 3JeMEHTOB. [loHsATHE O rpymmax
CXO/IHBIX 3JIEMEHTOB (I1LIE€J0YHbIE U I1I€TOYHO3EMEIIbHBIE METAJIbI, FAJIOr€Hbl, THEPTHBIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCUIBI.

Ilepnonmueckuit 3akoH. llepmonnueckas cucrema XMMHUYECKUX dieMeHTOB J[.M.
MenneneeBa. KoporkonepuogHas u anuHHonepuonHas ¢opMmel [leprnoauueckoit
cucreMbl xuMudeckux dnemMeHToB [[.1. Menneneesa. [lepuons! u rpynmnsl. @usndeckuii
CMBICJI IIOPSAIKOBOTO HOMEpa, HOMEPOB IIEPUOIA U IPYIIIIBI DJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX suep. M3oromsl. Onextponsl. CtpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 xumMuyeckux 3iaemeHToB [lepunoanueckoi
cucrembl JI.MI. Menneneea. XapakTepuCTMKAa XHMHYECKOIO JJIEMEHTa MO €ro
noJiokeHuto B Ilepuoanueckoii cucreme .M. Menueneena.

3aKOHOMEPHOCTM HM3MEHEHHUS paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U Nepruoaam.

3nauenue llepuonuueckoro 3akoHa W Ilepuoguyeckoil CUCTEMBI XUMHYECKUX
AIIEMEHTOB U1l Pa3BUTHUS HayKu U npakTuku. JI.J1. Mennenees — yd€Hblil U rpaKJaHUH.

Xumnueckass  cBsi3b. KoBaneHTHass  (MOJNsipHasE M HEMOJSIPHAsl)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHns. OKHCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuu. I[Iponeccsl

OKHCIICHMSI U BOCCTaHOBJICHHMA. OKHUCIMTEIM U BOCCTAHOBHUTEIH. Xumuueckuiu
IKCcnepumenm.

n3ydeHue oOpaslloB BENMIECTB METAUIOB W HEMETaUIOB, B3aWMOJCHCTBUE
TUAPOKCHAA ULHMHKA C pPacTBOPaMHM KHUCJIOT W IIEJIOYEM, ITPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX peaKInid (TopeHue,
pEeaKIu pa3oKeHUsl, COETUHEHHUS).

Mesicnpeomemuvie cés3u
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Peanm3zamuss MEXIpeIMETHBIX CBS3¢H MNP HM3yYeHUHM XUMHUHM B 8§ Kiacce
OCYIIECTBIISCTCS Yepe3 UCIIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHOHAYYHBIX MOHATHH, TaK
U TOHATUH,  SABIAIONIUXCS  CHCTEMHBIMH  JJI  OTACIBHBIX  IPEAMETOB
€CTECTBCHHOHAYYHOTO IIHKJIA.

OO0mume ecTeCTBCHHOHAYYHBIC TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaln3, CHHTE3, KiaccuuKamus, ICPUOANYHOCTD, HAOIIOACHHE, HKCICPHMEHT,
MOJICJTUPOBAHHUE, H3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIHI,
pPaJIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPHUYECKHH 3apsi, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (PU3NYCCKUEC BEIMYUHBI, CIUHUIIBI H3MEPCHU,
KOCMOC, TUTaHEeTHI, 3BE31161, CoITHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOTIaeMbI€, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KVIACC BemecTBo M XMMHUYECKas peaKus
[lepuonnueckuii 3akoH. lleproamueckas cucrteMa XUMHAYECKUX 3jeMeHTOB JI.U.

MenpeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIUs, KaJbLUUA U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIO’KEHUEM 3JIEMEHTOB B [lepunoanueckoit cucteMe U CTpOCHUEM X aTOMOB.

CtpoeHue BemecTBa: BUIbl XUMUYECKOMN CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAUIMYECKOW PpEIETKM U BHUAA
XAMHUYECKOU CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COECIUHEHUM,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX peakiuii M0 pa3jIudyHbIM NpU3HaKaM (110 YUCTYy U
COCTaBY yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3P(DEKTy, MO U3MEHEHUIO
CTENICHEH OKHCIICHUS XUMHUYECKHUX DJEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsitTue o ckopocth XuMHUeckol peakuuu. IlonstTue 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IOHSTHE O TOMOTEHHBIX M TeTepPOTeHHBIX
peakuusx. [londarue o karamuse. [loHstue o xumumuyeckoM paBHOBecuu. Daktopsl,
BJIUSIIOIIME HA CKOPOCTh XMMHUUYECKOW PEAKIIMU U TIOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN Oaytanc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKnHu. CocraBienue YpPaBHEHUU
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OKHUCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIUNA C UCMOJb30BAHUEM METO/A 3JIEKTPOHHOTO
OasnaHca.

Teopusi BAEKTPONUTHYECKON IUCCOLMAIMU. OIJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHuU3M AHCCOLMAIMMA BEIIECTB C PAa3IUYHBIMU BHUAAMU
XuMH4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu moHHOro OoOMeHa. YCIOBHS NPOTEKAHMS PEaKIUi HMOHHOrO OOMEHa,
MOJIHBIE ¥ COKpAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAaHUMN 1
CoJIell B CBETE MPEACTABICHUA 00 SJEKTPOJUTUYECKON Aucconmanuu. KadecTBeHHBIC
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIU3E COJIEH.

Xumuyeckuii 5Kcnepumenm:

03HAKOMJICHUE C MOJACIISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTaHUUYECKUX BEIIECTB
— METAJUIOB M HEMETAJJIOB (rpaduTa M ajaMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpus),
UCCIICJIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHMUYECKOM peakiuu OT BO3JCUCTBUS
pa3UuUHbIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
mpoliecca IUCCOIUAIMU KUCIIOT, IEN0Yel U coyeil (BO3MOKHO HCIOIB30BAHUE BUICO
MaTepuaioB), MPOBECHUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS peaKIui
HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BhIJIETICHUE ra3a, 00pa3oBaHUE BO/JIbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (TopeHue,
peaKIuu pasyIoKEHUs, COCIUHEHHS), PACMO3HABAHUE HEOPraHUYECKUX BEIIECTB C
MIOMONIBI0 KAaYECTBEHHBIX PEAKIUM HA WOHBI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1ad.
HeMmeTasibl U MX coeIMHEHU S

OO0mras xapakTepucTrka rajioreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
crenieHu okucienus. CtpoeHue u pu3ndeckrue CBONCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMUYECKHE CBOMCTBA Ha mOpuMepe xjopa (B3auMOAECHCTBHE C MeETaJlJIaMu,
HEeMeTaJUlaMH, I1esiodamMu). XaopoBoopo. ColisiHash KUCI0Ta, XUMHUYECKHUE CBOMCTBA,
MoJyuyeHue, npuMeHeHue. JleiicTBue Xjiopa U XJOpOBOJOPOJa Ha OPTraHU3M YeJIOBEKa.
Baxxnenmme XJIOpUIbl U UX HAX0XKACHUE B IPUPOJIE.

O6mas xapakTepucThka 351eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTeTeHH okuciaeHus. CTpoeHue U Gu3nuecKre CBONCTBA MPOCTHIX BEIIECTB
— KHCIIOPOJIa M Cephbl. AJIJIOTPOIHBIE MOJU(PUKAIIMU KUCIOPOJa U CepPhl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOPO/I, CTPOCHUE, PU3HMUECKUE U XUMUUYECKue CBOMCTBA. OKCHUIbI
Cepbl Kak TMPEACTaBUTEIM KHCIOTHBIX OKCcHAOB. CepHas Kuciaota, (U3HUECKUE U
XUMHUUYECKHE CBOMCTBA (0OIME KaK MPEICTaBUTENS Kilacca KUCIOT U crenuduieckue).
XUMHYECKHE PEAKIUH, JIeKAIIMe B OCHOBE IMPOMBIIUICHHOTO CHOC00a MONydeHUs
cepHoil kucnoThl. [IpumeHenue cepHoit KUCIOThI. CONMu CEpHOUM KUCTOThI, KAUECTBEHHAS
peakius Ha cyab(dat-uoH. HaxoxieHue cepol U €€ cCoeAMHEHU B TPUpPoJie. XUMUYECKOe
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3arpsi3HCHHE OKPY’KAIOIIEH Cpeibl COCIWHEHUSMH Cephl  (KHUCIOTHBIC O,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6mas xapakTepuctuka 31eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIC CTEMEHNU OKUCICHUS. A30T, paclpoCTpaHEHUE B MPUPOJE, HU3HUUCCKUE U
xummuieckue cpoiictBa. KpyroBopor azora B mpupojnie. AMMUaK, ero ¢pu3nueckue u
XUMHUYECKHE CBOICTBA, ModyuyeHue U npumeHeHue. Coiid aMMOHUS, UX pU3nYecKkue U
XUMUYECKHAE CBOWMCTBA, NMpuMeHeHue. KadecTBeHHass peakius Ha HOHBI aMMOHMSL.
A3oTHast KucjoTa, e€ moyiydeHue, PU3NYecKue U XMMUYECKHE CBOWMCTBa (0OIIME Kak
IpeCTaBUTENS Kilacca KUCIOT U crenududeckue). Mcnoap30BaHne HUTPATOB U COJIEH
aMMOHHUSI B KA4eCTBE MHUHEPAIBHBIX yAOOpEeHHMH. XWMHUYECKOe 3arpsi3HCHUC
OKpY>arolel cpeibl COeTMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arpSA3HEHUE BO3IyXa,
no4Bbl U BoJoEMOB). Dochop, amnoTponubie Mmoaudukanuu docdopa, puznueckue u
xumudeckue cBorctBa. Okcun gocdopa (V) u dochopHas kuciora, GU3MUECKUE WU
XUMUYECKHE CBOMCTBa, TmonyudeHue. Hcmonb3oBanue (QocdaroB B  KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mas xapaktepucTrka 351eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCICHUSA. YTIEpoJ, aJJIOTPONHbIe  MOAU(UKAIINH,
pacmpocTpaHeHHe B Tpupone, (U3HUecKMe M XUMHUYECKHE CBOMCTBA. ACOpOIHSL.
KpyroBopot yriepoaa B npupoje. Okcupl yriepoaa, ux (GU3NYeCKue U XUMHUUECKHUE
CBOICTBA, JCHCTBUE HA KUBbIE OPTraHU3MBbI, TOJIYYCHUE U MPUMEHEHHE. JKOJIOTUUECKUE
npoOJieMbl, CBsi3aHHBIE ¢ oKkcusioM yriepoja (IV), runoresa rino0anbHOro MOTEIICHUS
KJIMMaTta, MApHUKOBBIA 3 ¢deKT. YToipHas KUCIOTa M e€ COolHM, uX (U3MYecKue u
XUMUYECKAE CBOWMCTBA, IOJyYCHHE W TpPUMCHEHHE. KadecTBeHHas peakius Ha
kapOoHaTHOHKI. Vcnonb30Banne KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH H
CEJIIbCKOM XO3SIMCTBE.

[TepBoHavyasbHBIE TOHITHS OO0 OPTraHUYECKHUX BEIIECTBAX KaK O COCTUHEHHUSX
yriaepojaa (MeTaH, 3TaH, STWJIEH, AlleTWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTa).
[IpupoHbIe HICTOYHUKH YTIIEBOIOPOJOB (YT0Jib, MPUPOJIHBIN Ta3, HE(Th), MPOTYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U TPOMBIILIIEHHOCTU. [oHATHE O OMOJIOrMYeCcKU
BOKHBIX BEIIECTBAX: JKUpax, OelKax, yriaeBOJaxX — W WX POJM B KU3HU YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTAaHUIECKUX COCTUHEHUH.

KpemHnii, ero pusndyeckue u XMMHUYECKHUE CBOWCTBA, TOJyYCHHE W TIPUMEHEHHE.
Coenunenust kpeMHus B mpupoje. O0mue npencrabienus 06 okcuae kpemuus (IV) u
KpeMHueBon kucnote. CHUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeiime CTpoWTENbHBIE MaTepHallbl: KepaMHKa, CTEKJI0, IIEMEHT, OETOH,
xene300eToH. [Ipobaembr 6€30MacHOTO UCTOIB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB B
MOBCEAHEBHOM KU3HU. XUMUUECKUU IKCNEPUMEHM!
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M3ydeHue oO0pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIOJCHHE MPU3HAKOB UX
MPOTEKaHMs, OMbIThI, OTpaXKaoIue GU3NIECKUe U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
WX COCJAVMHEHUU (BO3MOKHO HCIOJIb30BAHHE BHUJEOMATEPHUAIIOB), O3HAKOMJICHUE C
oOpasuiaMu XJOpUJOB (TaJOT€HUIOB), O3HAKOMJIEHHME C oOpasimamMu cepbl U €
COEMHEHHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEpUAIIOB), HAOIIOIEHUE MTpoliecca
OOyTIMBaHMs caxapa Mo JACHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM KUCIOTHI, H3yUeHHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpPHOW KHUCIOTHI, MPOBEJECHUE KaueCTBEHHOU
peakiuu Ha cyiab(paT-uOH U HaONIOeHNE MpHU3HaKa €€ MPOTEeKaHus, 03HAKOMJICHHE C
dbu3nyecKuMU  CBOMCTBaMH a30Ta, ¢Gochopa W HUX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEpUAIOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YIO0OpEHUH,
MoJlyuyeHue, coOrpaHue, pacro3HaBaHWE U HU3YyYCHUE CBOMCTB aMMHUAKa, MPOBEJICHUE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U PocdaT-MOH U HU3yUEHHE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO MCIOJIb30BAHUE BUACOMATEPHATIOB), U3YUCHHE MOJIEIEH KPUCTATUTMYECKUX
peméTok anmasza, rpadura, QysuiepeHa, O3HAKOMJIICHHE C TIPOLIECCOM  aJCcOpOIUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOMCTBOM NPOTHUBOrasa,
MOJIydeHHe, COOUpaHHe, paclo3HABaHHE M M3YyYEHHE CBOMCTB YTJEKHUCIIOrO Tasa,
MPOBE/ICHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-UOHBI U HM3yYCHHE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHME C  MPOAYKIMEW  CHIIMKATHOU
IIPOMBILIJIEHHOCTH, PELIEHUE 3KCHEPUMEHTAIBHBIX 3a7ady 1o TeMe «BaxHeumue
HEMETAJJIbI U UX COCAUHEHUD. MeTa/uIbl U UX COeIMHEHUS

OO0mas xapakTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBaHUU UX
noJioxkeHus B Ilepuognueckon cucreme xumuueckux sneMeHToB .M. MenneneeBa u
CTpoeHUs: atoMoB. CTpoeHHME MeTauioB. Meramndeckass CBsi3b M METAJUIMYECKAss
KpUCTAUIMYECKAsT PEMIETKA. OJIEKTPOXUMUYECKUN Ps  HANpsSHKEHUM METaJUIOB.
duznyeckre 1 XUMUYECKHE CBOMCTBa MeTaioB. OO01ue criocoObl MOTyYeHUS] METAJIJIOB.
[TonsiTHe 0 KOPPO3UM METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanp, 4yryH, JIOpaIlOMUHUAN, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIEHHOCTH.

[llenounsle MeTaiuibl: MOJIOXKEHHE B llepmomnueckor cucTEME XUMHUYECKHX
anemeHtoB J[.M. MeHaeneeBa, CTpOEHHME HMX aTOMOB, HAaXOXJIEHHUE B MPHUPOJE.
dusnyeckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpuss U Kanusi). OKCHUIBI U
TUAPOKCHUABI HATPUSA U Kanud. [[puMeHeHne 1eN0oYHbIX METAIUIOB U UX COCITMHEHUN.

[IlenoyHO3EMENBHBIE METAUIBI MArHUM U KAJIBIUM: TToJ0xkeHue B [leproandeckon
cUCTEME XMMUUYeCcKuX 3eMeHToB .M. MenaeneeBa, CTpOEHUE UX AaTOMOB, HAXOXKJICHUE
B npupoje. Ouznueckne M XUMUUYECKHE CBOMCTBA MAarHUs M Kajblus. BaxHenine
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COCMMHEHUS Kalblus (OKCHM, THAPOKCUM, coyr). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHCHUS.

AJroMUHUN: TIos1o)keHue B [leprnoandeckoit cucteMe XUMU4YecKkux deMmeHToB J[. M.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJECHUE B mpupoac. PU3NUECKUEe U XUMHUUYECKUE
CBOMCTBa aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCH/ 1A aTFOMUHUS.

Kenezo: nmonoxenune B llepuomuueckor cucteMe XUMHUYECKUX 3yemMeHToB JI.U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJECHUE B mpupoac. PU3NUECKUEe U XUMHUUYECKUE
cBoMcTBa xene3a. Oxcubl, ruapokcu bl u conu xkenesa (II) u xxeneza (I111), ux cocras,
CBOMCTBA U MOJYUYCHUE. XUMUUECKUU IKCNEPUMEHM

03HAaKOMJICHHE C 00pa3aMyd METaIOB U CIUIABOB, UX (M3MUYECKUMHU CBONCTBAMH,
U3YUYECHHE  pEe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJICUCTBUS OKCUJA KaJIbIUs U HATPUS C BOJION
(BO3MOKHO HUCTOJIb30BAaHUE BUEOMATEPUATIOB), UCCIIEIOBAHUE CBOMCTB KECTKOU BOJIBI,
MIPOIIECCa TOPEHUS JKeTe3a B KUCIOPOo i€ (BOZMOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB),
MIPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEAKIIUNA HA HOHBI (MarHusl, Kajablys, A JFOMUHUS,
nuHka, xene3a (II) u xenesa (IIl), mequ (I1), HaGnrozEeHNME U OMHMCAaHHWE TMPOIECCOB
OKpaIllMBaHMs MJIAMEHU MOHAMU HATpHsl, KU U KaJblKsg (BO3MOXHO HUCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCleoBaHUE amM(OTEPHBIX CBOWCTB THUAPOKCHUIA AIIOMUHUS U
THAPOKCUA IIMHKA, PEIIeHHWE HKCIEPUMEHTAJIbHBIX 3a1ad 1o Teme «Baxneitmme
METAJIJIbl U KX COECMHEHUS». XUMHS U OKPYKAK0IIAs cpeaa

BemecTtBa u Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XHUMHYECKUX peakiui B ObITy. llepBas momomp mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXKarolled cpeapl (mpenesibHas —JOmycTUMast
koHneHTparuss BemiecTB (manee — IIJIK). Pons XuMum B pemIeHHMM SKOJOTHYECKUX
npoOsieM. Xumuueckuii dKcnepumenm:

n3ydeHue o0pa3iioB MaTEPHAIOB (CTEKJIIO, CIIJIAaBbI METAJIOB, TIOJTUMEPHBIC

MaTepHuabl).

Mesicnpeomemuvie ces3u
Peanuzanust MexXnpeAMETHBIX CBSI3€H NOpU M3yYEeHMH XUMHM B 9 Kjacce

OCYILIECTBIISIETCS YEPE3 UCIIOIh30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK
W TIOHATHH,  SBISAIOMIUXCS ~ CHUCTEMHBIMH  JUISI  OTIEIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIEC MTOHSATHSI: Hay4YHBIN (DaKT, TUIoTe3a, 3aKOH, TEOPHs,
aHajau3, CHUHTE3, Kilaccuukamus, NEePUOJAUYHOCTh, HAOMIOJACHUE, HKCIEPUMEHT,
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MOJICTTUPOBAaHUE, MU3MEPEHHE, MOJENb, SIBICHUE, MAapHUKOBBIA 3()(PEKT, TEeXHOJIOTHS,
MaTepuaibl.

®dusuka: MaTepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, U30TOIbI,
pPalOaKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUI 3apsii, TPOBOJHUKH, MOIYyHIPOBOIHUKH,
TURJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMUECKAs pEIIETKA, CIUIAaBbl, (pusnueckue
BEJIMYMHBI, EAUHHIIBI H3MEPEHHUsS, KOCMHUYECKOE NPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Connue.

buonorust: ¢orocunTe3, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yA00peHusi, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOSHUS MPOTPaAMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHUs
JOCTUTAIOTCSl B XOJi¢ OOYy4YeHHMs] XMMHUU B €JMHCTBE Y4eOHOM M BOCHHUTATEIbHOU
JIESITEIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCUMCKUMHE COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMH, IPUHSATHIMU B OOIIIECTBE MTPABUIIAMU U HOPMAMH
MOBEJICHUS U CITIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMAIIN3ALINN
00y4Jarommxcs.

JImuHOCTHEIE pe3yIbTaThl OTpaXXaroT TOTOBHOCTD o0yJaronmxcs
PYKOBOJCTBOBATbCS CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMIl U pacllupeHue
OTbITa JESITENbHOCTH Ha €€ OCHOBE, B TOM 4YHClie B YacTu: 1) MaTpMOTHYECKOIO
BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJbTYpHOMY, HUCTOPHYECKOMY H
HAyYHOMY HAaCJIEINI0, TOHUMAaHUS 3HAUCHUSI XUMUYECKOW HAYKU B dKU3HU COBPEMEHHOT'O
oOIIEeCTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HHPOpManueld O MepeaoBbIX
JOCTHKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBa;

2) rpamaaHCKOro BOCIIUTAHUS:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaxX M MPaBUJIAX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJUIGKTUBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TOJIE3HOM,
y4eOHOUCCIEeI0BATENbCKOM, TBOPUECKON M APYTUX BUJIAX JAESTEIbHOCTH, TOTOBHOCTU K
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pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTH  MpPH  BBINOJHEHMH  Y4YEOHBIX,
MI03HABATEJIbHBIX 33]1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHMS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B IIPOLECCE ATOU
y4eOHOW NeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHHUE M TMOCTYIKUA CBOUX
TOBAapMIEd C IO3MLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEACTBUN ITOCTYIIKOB; 3) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

MHPOBO33PEHUYECKHE NPEACTABICHUS O BEIIECTBE M XWMHUYECKOW pEakluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIFOLIUE OCHOBY
JUIS TIOHUMAaHMs CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEICTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIbI, B3AUMOCBS35X YEJIOBEKA C IPUPOAHON CPENOH, O
poJIM XMMHH B T[IO3HaHUM OTUX 3aKOHOMEPHOCTEW;  I03HABATEIbHBIE MOTHUBHI,
HaIlpaBJIEHHbIEC HA MOJYyYE€HUE HOBBIX 3HAHUN IO XUMUHU, HEOOXOIUMBIE JIJIs1 OOBSICHEHUS
HAOJIOJJaeMbIX TPOLECCOB U  SBJICHUHM, IO3HABATEIbHOW, HWH(OPMALIMOHHON U
YUTATEIBCKON KYJBTYPBI, B TOM UHCIJIE HABBIKOB CAMOCTOSITENIbHON pabOThl ¢ yUeOHBIMU
TEKCTaMH, CIPaBOYHOM JIUTEPATypOil, AOCTYIHBIMM TEXHUYECKUMHU CpPEICTBAMHU
MH(GOPMAILIMOHHBIX TEXHOJIOTUI; HTHTEPEC K 00YUYEHHUIO U TO3HAHUIO, JTI0003HATEIbHOCTbD,
TOTOBHOCTh M CIOCOOHOCTh K €CaMOOOpAa30BAHMIO, MPOEKTHOW M MCCIIEIOBATEIBCKON
NEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY HAIpaBICHHOCTH W YpPOBHS OOy4YeHUs B
nanbHeinem; 4) popMupoBaHUs KyJbTYPbl 310POBb:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3JJ0POBBII 00pa3 KW3HU, OCO3ZHAHHUE MOCIEICTBUN U HENPUATHE BPEIHBIX
NpUBBIUCK (YMOTpEOJEHUST aJIKOTOJsl, HAPKOTHKOB, KypEHHs), HEOOXOIUMOCTH
coOJII0/IeHUsI MpaBuil 0E€30MACHOCTU MPU OOpAIllEHUH ¢ XMMUYECKUMH BELLIECTBAMU B
OBITY W peajbHOU KU3HU; S5) TPYA0BOT0 BOCIIMTAHUS:

MHTEpeC K NPaKTUUECKOMY U3YUYEHHIO MPOQEeCcCHil U Tpyda pa3IudHOTo poja,
YBaXXEHUE K TPYyAYy W pe3yJibTaraM TPYIAOBOW JNEATEIbHOCTH, B TOM YHWCJIE HA OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIMBUyaNbHOU
TPACKTOPUHM TPOJOJDKEHUSI OO0pa3oBaHMS C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB U MNOTPEOHOCTEH, YCIEUIHOM
npo(ecCUOHANBbHON JEATeTbHOCTH W Pa3BUTUA HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aalTUPOBATHCA B MPO(ECCHOHANIBHOM cpenie; 6) IKOJI0rH4ecKoro BOCIIUTAHMS
HKOJIOTHUYECKH 1EJIeCO00pa3HOE OTHOIICHNE K MPUPOIE KaK HICTOUHHUKY KU3HU
Ha 3emJle, OCHOBE €€ CYIeCTBOBAHMSI, TOHUMAaHUE [IEHHOCTH 3[J0POBOT0 U 0€30MaCHOTO
oOpa3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PHU3NYECKOMY U
NCUXUYECKOMY 370POBbIO, OCO3HAHHE ILIEHHOCTH COOJIOJCHUS MpaBUi 0€30MacHOro
NOBEAEHUS NpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYaIUAX, YTPOXKAIOUIUX 3I0POBbIO U
KU3HU JIIOJIeH; CHIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOTy4aeMble MPU U3yUYEeHUU XUMUH,
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JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYXArOUIEH MPUPOJIHON CPEeAOU, ISl TOBBILICHUS
YPOBHS IKOJOTUUECKOM KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJIOTHIECKUX
npobjieM W TyTedl UX pEIIeHUs IOCPEACTBOM METOJIOB XHMHH, 3KOJIOTHYECKOTO
MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBAThCS MM B IMO3HABATEIbHOW, KOMMYHUKATUBHOW U
COILMAJIBHOM TTPaKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX PpE3YyJIbTaTOB  BBIACISIOT 3HAUMMbIC JUTSI
dbopMUpOBaHUS MHUPOBO33pPEHUS OOIIEHAYYHBIE TOHATUS (3aKOH, TEOPHs, MPHUHIIUII,
TUIOTE3a, PakT, CUCTEMA, NIPOLIECC, SKCIIEPUMEHT U APYTOE. ), KOTOPBIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUU W3 ITUX
npeaMeToB (HOpMHUpPOBaTh IPEICTABICHHUE O IIEJIOCTHOM HAayyHON KapTHHE MUpa, U
yHUBEpCcaJbHble  yueOHble  JeicTBUs  (IIO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,
PEryJSTUBHBIE), KOTOpble oOOecneuynBaroT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITENIbHOMY IUIAaHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM NeSTEIbHOCTH.

Ilo3HaBaTebHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA ba3oBbie
JOrnyeckKue JeicTBMA:

YMEHUA UCIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIIJICHHS ITPU OCBOCHUHU 3HAHUI:
PacKphIBaTh CMBICI XMMHUUYECKUX MOHSATUM (BBIACIATh HUX XapaKTEPHbIC IPU3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JPYTUMH TOHATHSMH), HUCIOJIB30BaTh IMOHATHS IS
OOBSICHEHUSI OTAEIbHBIX (JAKTOB M SIBJICHUM, BHIOMpPATh OCHOBAHUS U KPUTEPUH IS
KJIacCU(pUKAIIMY XUMHUYCCKHX BEMIECTB M XHUMHUYECKHUX peakKIui, yCTaHaBJIMBAaTh
MPUYUHHO-CJICJICTBEHHBIC CBSI3U MEXKIY OOBEKTAMHU HW3YUCHHS, CTPOUTH JIOTUUECKHUE
paccyxaeHuss (MHAYKTUBHBIC, ICAYKTHUBHBIC, IO aHAJIOTWHU), JeJaTh BBIBOJALI U
3aKJIIOUCHHS; yMEHHE MPHUMEHSITh B MpOIlecce IMO3HAHUS TMOHATHSA (TIpeAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIC) MOJICNH, HCIOJb3yeMble B XHMUH,
peoOpa3oBbIBATh IIMPOKO MPHUMEHSIEMbIE B XHUMHH MOJEIbHBIC IPEJICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMUUYecKast popMyJia u ypaBHEHUE XUMUYECKOM
peakuy — NpU PEIICHUH y4eOHO-TI03HABATENIbHBIX 3a7a4, C YYETOM ITUX MOJEIbHBIX
MPEJICTABJICHUM BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIEC IMPU3HAKU H3y4aeMBbIX
OOBEKTOB — XHUMHYECKUX BEHIECTB M XUMHUUYECKUX PEaKIMil, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CIICICTBEHHBIE CBSI3U W NPOTUBOPEUYUS B HU3YyYAEMbIX
npoleccax u spicHusIX. bazoBble ucciie0BaTe/JbCKUe 1eCTBUSA:

YMEHUE UCITOJIb30BaTh ITIOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHHS,
a TaKKe€ B Ka4eCTBE OCHOBHI ISl (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE NMPABUILHOCTH
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BBICKA3bIBAEMBIX CYXJICHUN; MPUOOpPETEHNE OMbITA MO TUIAHUPOBAHUIO, OPTaHU3AINH U
MPOBEICHUIO YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HaOIIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyiIupoBaTh OO0OOUICHUS U
BBIBOJIbI 110 pe3yJbTaTaM IMPOBEAEHHOIO ONBITA, MCCIECIOBAHUSA, COCTABISATH OTYET O
pojieiIaHHoM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIUIO PA3TUIHBIX
BUJOB ©  (QOpM  TPEACTaBICHUSA, TMOJy4aeMyl0 U3  pa3HbIX HCTOYHUKOB
(Hay4HONOIyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJEp’KaHus, CHpaBOYHbIE MOCOOus,
pecypcbl MHTEepHETa), KPUTHYECKM OLEHUBATH NPOTUBOPEYHMBYIO W HEIOCTOBEPHYIO
MH(OPMAIUIO; YMEHUE PUMEHSTh Pa3IMYHbIE METO/IbI U 3aIPOCHI IPU MOUCKE U 0TOOPE
MH(GOpPMaIlMU U COOTBETCTBYIOIINX JaHHBIX, HEOOXOJUMBIX JJIsl BBIIOJHEHHS YU€OHBIX U
MO3HABATEJIbHBIX 3a/a4 ONPEAeIEHHOr0 THIA, NPUOOpPETEHHE OmbiTa B 00JacTH
UCIIOJIb30BaHUSl  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH,  OBJIAJCHHE
KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIILHO
BBIOMPATh ONTUMAJbHYIO (OpMY MPEACTABICHHUS HHPOPMALMH H WIUIIOCTPUPOBATH
pelIaeMble 3a7jaun HECIOKHBIMU CXEMaMHU, JuarpaMmamMu, IpyrumMu popMamu rpaduku
U UX KOMOMHALMSIMU; YMEHUE MCIOJb30BaTh U aHAJIM3UPOBATH B MpoLecce y4eOHON U
UCCJIEIOBATENLCKOW ACSITENBHOCTH HMHPOPMALMI0 O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOI0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEN TPUPOAHON CPEBI.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eCTBHSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOJ€ AWaiora W (WJIM) JUCKYCCHUHU) TIO CYHIECTBY
o0cyknaemMoi TeMbl, (HOPMYITHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITTOTHEHUS
NPEJIOKEHHON 3aaun; TPHUOOPETEHNE OMbITa MPE3EHTAIINH PE3YJIbTATOB BBITOJIHEHUS
XUMUYECKOTO
AKcTepuMeHTa (J1abopaTOpPHOrO OMbITa, Ja0OpPaTOPHOM pabdOThl MO HUCCICTOBAHUIO
CBOMCTB BEIIECTB, Y4YE€OHOr0 MPOEKTAa); 3aUHTEPECOBAHHOCTH B COBMECTHOM CO
CBEPCTHUKAMH TIO3HABATEIIHPHOM M HCCIIEIOBATEIBCKON ACSITEILHOCTH TIPU PEIICHUN
BO3ZHMKAIOIIMX MPOOJIEM Ha OCHOBE Y4YE€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIIMIA
(oOcyxnenrs, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPJAMHAINS COBMECTHBIX
JIEUCTBUMN, OIpPEICIICHUEe KPUTEPHUEB IO OICHKE KadecTBa BBITTOJIHEHHOW palOOTHl H

JpYTHE);

PeryasiTuBHbIE YHUBEPCAJIbHBIE yUeOHbIE 1eliCTBHS:
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YMEHHE CaMOCTOSITENIbHO OMNPEAEsATh LeJH JACSTEIbHOCTH, IUIAHUPOBATD,
OCYUIECTBJIATh, KOHTPOJUPOBATH M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATEIbHOCTh, BBIOMpaTh Haunbojee 3(PGheKTUBHBIC CHOCOOBI pelieHus Y4eOHBIX |
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEIbHO  COCTaBISATh WU  KOPPEKTUPOBATH
MPEIOKEHHBIN AITOPUTM JEHCTBUM MPHU BBINOJHEHUHN 33JaHUN C YYETOM IMOJYyUYCHUSA
HOBBIX 3HAHUN 00 U3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSIX, OLCHUBAThH
COOTBETCTBHE IOJYYEHHOTO pPE3ybTaTa 3asBJICHHOM LEIU, YMEHUE HCIIOIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, IPE/IJIAra€MbIE B YCIOBUU 3a1aHUM.

IHNPEAMETHBIE PE3YJIBTATDBI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJACPIKAHUS,
YCTaHOBJICHHOTO JaHHOU (pepepasibHOM pabouel mporpamMMoi, BBIJEISIOT: OCBOCHHBIC
oOyyJaroIMUMKCs Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI AEHCTBUM, crieliupruyecKue s
MpEeAMETHON 001acTh « XUMHUS, BUABI IEATEIILHOCTH I10 MOJIYYSHUIO0 HOBOT'O 3HAHUS, €T0
WHTEpIIpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYyalUsIX.

K koniy oOyuenuss B 8 kijiacce mpeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKUX TOHSTHUNA: aToM, MOJIEKya,
XUMHUUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOJHAS U
HEOJHOPOJIHAsI), BaJICHTHOCTh, OTHOCUTEJbHAs aTOMHAas W MOJEKYyJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas JI0JIsl XMMUYECKOTO 3JIeMEHTa
B COCIWHEHWHU, MOJSIpHBIA  00BEM, OKCHJA, KHCIOTa, OCHOBaHHE, COJIb,
ANEKTPOOTPUILIATEIHLHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi peakius, Kiaccu(pukaius
pEeaKIuii: peakuu COCIUHEHHUS, PEaKlMK Pa3I0KEeHUs, PEAKIMU 3aMEIICHUs, PEeaKIun
oOMEHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIUIOBOM d(PPeKT peakuuu, apo aToma,
AJICKTPOHHBIN CJIOH aToma, aTOMHas OpOWTalb, pPaguyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsE M HEMOJISIpHAs KOBAJIEHTHAasi CBA3b, MOHHAs CBA3b, MOH, KATHOH, AHUWOH,
pacTBOp, MaccoBas JIoJisl BenlecTBa (MPOLEHTHAs KOHIIGHTpalus) B pacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHYECKUX MOHSATUN U PUMEHSITh 3TU
MOHATUSI TIPU OINMCAHMM BEIIECTB U HMX MPEBPAIICHUMN; HCIOJIb30BATh XUMHUYECKYIO

CHUMBOJIUKY JIJISI COCTaBJICHUST (DOPMYIT BEIIECTB U
YpPaBHEHUN XHUMHUYECKUX PEAKIUH; ONpEeNesaTh BaJCHTHOCTb aTOMOB JJIEMEHTOB B

OMHAPHBIX COCUHEHUSX, CTCTICHb
OKHUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COSIMHEHUM M0 opMyJsiaM, BUI XUMHUUECKOHN CBSI3U
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(KOBaJICHTHasT W HWOHHAs) B HEOPraHUYECKUX COCJAMHEHUSX; PaCKPbIBATh CMBICI
[Tepnoauueckoro 3akoHa JI.1. MeHneneeBa: 1eMOHCTPUPOBATH
MMOHMMAaHUE TEPUOJIUYECCKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenust B Ilepuoguyeckoil cHuCTEME, 3aKOHOB COXPAHEHUSI MACChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHOMOJICKYJISIPHOTO YUCHHS, 3aKOHa ABOTa/IpO; OMHUCHIBATH U
XapaKTepru30BaTh TaOMM4HYI0 hopmy [leproandeckoit cucTeMsl
XUMUYECKUX D3JIEMEHTOB: DPa3jnyaTh MOHATHS «rjaBHas moarpymma (A-rpymnma)y u
«mmobounas moarpynmna (b-rpymma)», Mameie W OOJBINHE TEPHOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpble UMEIOTCs B TaOmuie «llepuoamdeckas cucreMa XUMHUYECKUX
anemenToB /.M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJJEMEHTOB (COCTaB MW 3apsj sjapa, oOIee YHUCIO DSJIEKTPOHOB U
pacrpenieieHde WX TO0 JJICKTPOHHBIM CJ0SIM); KJIacCH(HUITMPOBATh XHUMHYECKHE
AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTRA,
XUMHUYECKHE Peakiuu (M0 YHCIy M COCTaBY yYAacTBYIOIIUX B PEaKIMH BEIIECTB, IIO
TerioBoMy 3G (eKTy); XapakTepru3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEpKAas ONHUCAHUE MpPUMEPaAMU MOJICKYJISPHBIX
YPaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKHX PpPEaKIHi; IPOTHO3UPOBATh CBOMCTBA
BEIIICCTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH TIPOTEKAHUS XHUMHYECKUX TMPEBpAIlCHUH B Pa3IMUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOI0 3JeMEHTa 1Mo (opMyJie COSTUHEHHS, MAaCCOBYIO JIOJIIO
BEIIECTBA B pPacTBOpE, IMPOBOJUTH PACUYETHI MO YPABHEHHUIO XMMHUUYECKOW PEaKIIUH;
MPUMEHSITH OCHOBHBIC OTIEPAIIUU MBICITUTEIFHOMN AEATEILHOCTH — aHAJIU3 U CHHTE3,

CpaBHEHHE, 00001IeHHE, CHCTEMAaTH3aIHIO, KJIacCU(UKAIHIO, BBISIBIICHHC
MPUYUHHOCJIEACTBEHHBIX CBSI3€M — IS M3YYEHMS] CBOWMCTB BEIIECTB U XMUMHUYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaONIOACHUE, HW3MEpEHue,
MOJICTUPOBAHUE, DKCIIEPUMEHT (peajdbHbIi M MBICIEHHBIN); CJEJ0BaTh IpaBUIaM
MOJIb30BAHUSI XUMUYECKOM MOCYA0U 1 1a00paTOPHBIM

o0opyJI0OBaHUEM, a TaK)Ke MpaBmiiaM OOpalieHHs ¢ BEHIECTBAMU B COOTBETCTBUHM C
WHCTPYKIMSMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB MO MOJIYYEHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOAA U KHUCJIOPOJZa), MPUTOTOBICHUIO
PacTBOPOB C OIPEACIEHHON MaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XMMHUYECKUE SKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB IIEIOYEH H
KHUCIIOT C TIOMOIIIBIO HHAMKATOPOB (JTaKMyC, (peHoI(PTaIenH, METUIIOPAHXK U IPyTHe).

K konmy oOydeHus B 9 kJiacce NpeAMETHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSI YMEHHI:
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pPaCcKpbIBaATh CMBICIT OCHOBHBIX XUMHWYCCKHUX MOHSITHUI; XUMHYECKUMN 9JICMCHT, aTOM,
MOJICKYJIa, HOH, KaTUOH, aHNOH, IIPOCTOC BCUICCTBO, CIIOKHOC BCIICCTBO, BAJICHTHOCTD,

AIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCIICHUSI, XUMHUYECKas PEAKUUS, XUMUYECKAs
CBSI3b, TEIUIOBON 3(PQEKT peakiuu, MOJib, MOJSIPHBIA 00BEM, pacTBOp, IIIEKTPOIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECKAs AUCCOLMALMS, pEaKkUUuhu HOHHOTO OOMeHa,
KaTaau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMble peaKIlu,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTEND, OKUCIICHUE
U BOCCTAHOBJIGHHE, ANIOTpOIHUs, aM(OTEpPHOCTb, XMMHUYECKasi CBsA3b (KOBaJEHTHa,
VWOHHAs, METAJIMYECKasi), KpUCTAIUIMYECKas PEHIETKA, KOPpPO3Ws METaJIOB, CILIABBI,
CKOPOCTb XHMHMYECKOM pEaKLUWH, MNpPenesbHO aomyctumas KoHueHtpauus [IJIK
BEILIECTBA; WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSITUH U
MPUMEHSTBITU
MOHATHSI TIPU OINMCAHMM BEIIECTB W HMX MPEBPAIICHUMN; HCIOJIb30BATh XUMHUYECKYIO

CUMBOJIMKY JIJI1 COCTaBJiIeHUsS (hOpMYJT BEIIECTB U
YPaBHEHUII XUMHUYECKUX PEAKIUM; OINPENENATh BAJCHTHOCTh U CTENEHb OKHUCJICHUS

XUMHYECKUX IJIEMEHTOB
B COCIHHEHUSAX PAa3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K OIPEICIEHHOMY
KJIacCy coeAuHEHU 1o ¢GopmysaMm, BUI XUMHYECKON CBSI3U (KOBAJICHTHAsi, MOHHAS,
MeTaJUInuecKasi) B HEOPTaHMYECKUX COCJAMHEHMSX, 3apsA]l HOHA 10 XHUMHYECKOU
dbopmyiie, xapakTep cpeibl B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX COCAUHEHUM, THI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh  cMmbicin  Ilepumogmueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHWE: OMUCHIBATh M XapaKTEpPU30BaTh TaOINUYHYIO (popMy
[leproguyeckoid CUCTEMbl XUMHUYECKUX SJIEMEHTOB: pa3iauvaTh MOHSITUS «TJIaBHAs
noarpynmna (A-rpynma)y u «mnoboynas noxarpymnmna (b-rpymma)», manbie U O0JbIIHe
NEPHUOJIbI, COOTHOCUTh 0003HAYEHUs, KOTOPhIE UMEIOTCS B NMEPUOANYECKON Tabiule, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsan Aapa, 00Ilee YUCIIO ANEKTPOHOB U PACIpPEEICHUE X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI
B IpeJieNiax MajblX MEPUOAOB M TJIABHBIX MOATrPYII C YYETOM CTPOCHHSI UX aTOMOB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE FIIEMEHTBI, HEOPraHUYECKHE BEIECTBRA,

XUMHUUYECKUE peakiuu (10 YKCIy U COCTAaBY YYacCTBYIOIIMX B PEAKLIHMH BEUIECTB, IO
TerIoBoMy 3G (dEKTy, 0 U3MEHEHUIO CTETICHEW OKUCICHUS XMMHYECKUX JJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIMEe U CcHEU(UUECKHe XHUMHUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPKAAsA ONMKHCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
WOHHBIX YpaBHEHUU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUN; COCTABIATh YPaBHEHUS
AJIEKTPOJIUTUYECKON TUCCOLMALIMNA KUCIIOT, IEJIIOYEN U COJIEN, TTOJHBIE U COKPAILIEHHBIE
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YpaBHEHUSI pEaKIMii HWOHHOTO OOMEHa, ypaBHEHHUS pEaKIHil, MOATBEPKIAIONTNX
CYILIECTBOBAHME TEHETHYECKOM CBA3M MEXKIY BEIIECTBAMHM DPAa3JIMYHbIX KIJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHHS AJIEKTPOHHOTO OalaHCca STUX PEaKIIHii; MPOrHO3HUPOBATh CBOMCTBA BEILIECTB
B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTHU
NPOTEKaHUs XUMUYECKHX TMPEBpPALICHUH B Pa3IUYHBIX YCJIOBUSX; BBIYHUCIATH
OTHOCHUTENFHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO dJieMeHTa 1o (GopMylie COEAMHEHMs, MAacCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI MO YPABHEHHIO XUMHUYECKON peakiuu; coO01aTh
IpaBuJia MOJb30BAHMS XUMHUECKOU MTOCY IO 1 Ta0OpaTOPHBIM
o0Opy/lOBaHUEM, a TaKXkKe TMpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO U
COOMpaHHUIO Ta3000pa3HBIX BEMIECTB (aMMHUaKa W YIVIEKUCIOTO Trasa); MPOBOAUTH
peaKIuu, MOATBEPKIAI0IINE KAUYEeCTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB: Paclo3HaBaTh
OTIBITHBIM MyTEM XJIOpH]I-, OpPOMHUI-, MOAUT-, KapOoHaT-, pocdar-, cunukar-, cyiabdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS ¥ HOHBI H3yYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE
B BOJHBIX pacTBOpaxX HEOPTraHWYECKUX BEIECTB; MPUMEHSTh OCHOBHBIE OTMEpaIiu
MBICJTUTEILHON JIESITENBHOCTH — AaHalli3 M CHUHTE3, CpaBHEHHE, 0000IIeHne,
CHUCTEMATHU3AIINIO, BEISIBJICHNE MPUIMHHO-CIIEACTBEHHBIX CBA3CH — JIJIs1 N3yUEHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEaKIUi, €CTeCTBEHHOHAy4YHbI€ METOJbl TO3HAHUS —
HaOJII0ICHUE, U3MEPEHHE, MOJEIUPOBAHUE, IKCIIEPUMEHT (PEATTbHBII U MBICTICHHBIN).
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8 KVIACC
Haumenosaunue
No KonuuectBO OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3eiioB U TEM Conepxanue 00ydeHHs
/I 4acoB 00yUarommxcs

y4eOHOTO TIpeIMeTa

Paznen 1. IlepBoHayajibHble XMMHUYECKH

€ NNOHATHUHA

1.1 | XuMusa — BakHas 5
00J1aCTh
€CTECTBO3HAHMS H
MPAKTUYECKON

ACATCIIBHOCTHU

YCJIOBCKaA

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
YyeJoBeKa. XMMUsS B CUCTEME HayK. Tena
1 BemecTBa. U3NYECKUE CBOMCTBA
BEIIECTB. ATperaTHO€ COCTOSIHUE
BemiecTB. [loHsATHE O METOAaX TTO3HAHUS
B XUMUHU. YUCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3zeneHust cMeceit.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOU MOCYI0H, C
npaBuiIamMu paboTHI B JabOpaTOpuu U
npruemMamu oOpanieHus ¢
71a60paTOPHBIM 000PYIOBAHUEM.
dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB

1 HCMCTAJIJIOB.

PackpbIBaTh CMBICI HM3y4aeMbIX TTOHSTHA.
PackpeIBaTh posib XUMHUU B IPUPOJIC U
KU3HH YE€JI0BEKa, €€ CBA3h C IPYTUMU
HayKaMH.

PaznnyaTh 4nCTHIC BEIECTBA M CMECH;
OJTHOPOJIHBIC ¥ HEOTHOPOHBIC CMECH.
Paznnuate pusnyueckue u XuMUYECKUE
SIBJICHUS.

CrnenoBaTh aITOPUTMAM HCIIOJIB30BAHMUS
AKCIIEPUMEHTAJIbHBIX METOOB —
HAOJIIOICHUS ¥ DKCTICPUMEHTA.
Ha6nronaTe 1 onmmuchIBaTh OOBEKTHI TTPH
MPOBEACHUY IEMOHCTPALIUMN 1
71a060paTOPHBIX OMBITOB IO U3YYCHHUIO
(U3UIECKUX CBOMCTB BEIIIECTB,
CIOCOOOB pa3jieieHUs] CMECEil BEIleCTB.

EneH

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
"HEHALLUEBCKASl CPEAHAA OBLLEOBPA30BATEJIbHASA LUKOJIA", Ycukosa

a BUKTOpPOBHa, AMpeKTOp
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CrniocoObl pa3zzenenus cMeceit [IpoBOIUTH XUMUYECKUN IKCTIEPUMEHT
(punbTpOBaHUE, BEIIAPUBAHUE, IpU pasziesieHuu cMecel (Ha mpuMepe
JUCTUIIIALIMS, XpoMaTorpadusi). OYMCTKH MOBAPEHHOM COJIN) B XOJ€

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F224ABFIA4
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop




®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

JlabopamopHvie onvimoi: npakTudeckoi padotsl Ne 2. CrieoBaTh
N3ydenue u onucanue GpU3nIeCKux IIpaBUjIaM I10JIb30BAHUS XUMUYECKON
CBOMCTB 00pa3lioB HEOPTaHUYECKHUX IOCY 101 U 1a00paTOPHLIM

BEIIICCTB. 000py0BaHUEM, a TaK)Ke MpaBUIaM

V3yueHne crioco60B pasjeleHust cMeceil | OOPAIICHHS ¢ XMMHYCCKHMH

(C TIOMOIITBIO MATHHUTA). BeIECTBAMU

Hpakmuqec;cue pa607’l’Ibl.' B COOTBCTCTBHH C HHCTPYKIHUCHU IIpHU

Ne 1. IlpaBuna pa6otsl B maboparopuu u | BbIIOTHCHUHN MPAKTHICCKOM

puEMBI 0OpALIEHUs C 1a00PaTOPHBIM pabotsr Ne 1.

000pYyOBaHUEM. BeicTpanBath pa3sBEpHYThIC

No 2. Pazpmencnue cmeceil (Ha mpumepe | TMCBMEHHBIC U YCTHBIC OTBETHI C OMOPOH
OYHCTKH TIOBAPEHHOM COJIH) Ha HHPOPMAIHIO U3 y4eOHUKA 1

CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
VICIIOJIB30BATh N3yUYECHHBIN ITOHSITUWHBINA
arnmapar Kypca XUMUHU

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F2/20BFIA4
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Bemecra u 15 ATOMBI 1 MOJICKYJIBI. XUMHUYCCKHC OnpenensaTh MPU3HAKUA XUMHYECKUX
XUMHYCCKHUE s1eMeHThI. CHMBOJIEI XUMHYECKHIX pEeaKIMiA, YCIOBHS X ITPOTCKAHUS.
peaKImu aneMeHTOB. [IpocThie U CIIOXKHBIE OOBSACHATH CYIIHOCTh (PU3UYECKUX U
BEIEeCTBA. ATOMHO-MOJICKYJISIPHOE XUMHUYECKHUX SIBICHUM C TOUKH 3PCHUS
y4CHHE. ATOMHO-MOJICKYJISIPHOTO YUCHHS.
Xumudeckas (Qopmyna. BanentHocTs | Kiaccuuuuposars Xumuveckue
aTOMOB XMMHUYECKHUX YJIEMEHTOB. peaxuuu (0 YUCITy U COCTaBY
3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB. pearupyromux 1 06pasyoIuXcs
OtHOcHUTEIbHAS aTOMHAS Macca. BCILICCTB).
OTHOCHUTENIBHAsT MOJIEKYJISIpHAs Macca. Cocrapste GopMyIIbl OMHAPHBIX
MaccoBas 10JIs1 XUMUYECKOTO deMenTa | BELICCTB 110 BAJICHTHOCTH U OIIPEACIIATD
B COCTMHEHHIL. BaJICHTHOCTH 1O (hOpMYyJiaM BEIIECTB.

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F2/2OBFIA4
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KomnuectBo BemecTa. Monbs. Mossipaas
Macca. BzauMoCBs3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHULL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COCMHECHUM.

du3NYeCKue U XUMUUECKUE SBICHUS.
XuMuyeckasi peakius U €€ IpU3HaKU.
3aKOH COXPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coemuHeHus, pa3aoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJLIOB.

OO6pa3ipl BEeIEeCTB KOJTUYECTBOM 1 MOJIb.
dusndeckue siBjaeHus (TIaBJICHUE
BOCKAa, TasTHUE JIbJIa, PACTUPAHUE caxapa
B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XUMUYECKHE SIBIICHUS (TOPEHUE

CBEYM, NPOKAIIMBAHUE MEJTHOU

PaccraBisaTs ko3 puirieHTs B
YPaBHECHHSIX XUMHYECKUX PEAKIIHI.
HabaronaTh U OIUCHIBATE OOBEKTHI

IIpU TIPOBEJCHUU JEMOHCTPALIUM U
71a060paTOPHBIX OTBITOB.

[IpoBoauTH BBIUKCICHUS TIO (hOopMyJiaM
XUMUYCCKUX COSTUHEHUHN U YPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[IpuMeHATh €CTECTBEHHO- HAy4YHbIE
METO/Ibl TO3HAHUS (B TOM UHKCIIe
Ha0JII0/IeHKHEe, MOJIETTUPOBAHNUE,
HKCIIEPUMEHT U OCHOBHBIE Ollepalin
MBICIIATEJILHOMN 1E€ATEIEHOCTH
(cpaBHeHuUe, KiaccudUKaIms)
BricTpauBath pa3BépHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OMIOPO
Ha uH(GOpPMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICIIOJIB30BATh N3y4YEHHBIN ITOHITUNHBIN
anmapar Kypca XuMuu

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop
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MIPOBOJIOKH, B3aMMOICHCTBHE COBI
WJIU MeJla C COJISTHOM KHCIIOTOM).

Habnronenue npu3HakoB MPOTEKaHUS

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

"HEHALLUEBCKAS1 CPEQHSAS1 OBLLLIEOBPA30OBATEJIbHAS LLIKOJIA", YcukoBa
EneHa BMKTOpOBHa, AMpEKTOp
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[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM

U pasnoxkenue ruapokcuaa meau (1)
NP HarpeBaHUU, B3aUMO/ICHCTBHE
*Kenesa ¢ pactBopoM coiu meau (I1).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3nganne MoAeneH MOJIEKYJT
(ILIapOCTEPKHEBBIX ).

Onucanne  QU3MUECKUX  CBOICTB
00pa3IioB HEOPraHMYECKUX BEIIECTB —
METaJUIOB ¥ HEMETAJIIOB.
Hab6mronenue ¢pusznueckux (miaBieHue
BOCKA, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHne cBeud, MPOKATMBAHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onucanue npu3HaKoB
MPOTEKaHUSI XUMHYCCKUX PEaKIun
Pa3HBIX THUIIOB.

Buvluucnenus: 0THOCUTENEHON
MOJIEKYJIIPHOM MacChl BEIIECTB,
MOJISIPHOM MaccChl, MacChl BEUIECTB,
MaCChl ¥ KOJIMYECTBA BEIIECTBA;

KHCJIOTBI C XJIOpHUAOM 6ap1/1;1, IMOJIYUYCHHC

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
"HEHALLUEBCKASl CPEAHAA OBLLEOBPA30BATEJIbHASA LUKOJIA", Ycukosa

EneHa BukTopoBHa, AvpekTop

14.09.23 10:47 (MSK)

Ceprudukat 9C1F4B2CD4A62815521BB6F230BFoA4
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MacCCOBOM J0JIM XUMHUYECKOTO JIEMEHTa
1o hopmyJie COeTUHCHHUS;

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

"HEHALLUEBCKAS1 CPEQHSAS1 OBLLLIEOBPA30OBATEJIbHAS LLIKOJIA", YcukoBa
EneHa BMKTOpOBHa, AMpEKTOp
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110 YPaBHCHUAM XUMHUYCCKUX
peaKuHﬁ: KOJIM4YCCTBA, MaCChbI
BCIICCTBA IIO U3BCCTHOMY
KOJIMICCTBY, MAaCCC pCarcHTOB UJIN
IIPOAYKTOB PCAKIINHU

Hroro 1o pazneny

20

Pa3znen 2. BaxkHeillye npeIcTaBUTeId HEOPraHMYeCKUX BellecTB

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
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2.1

Bosznyx. Kucnopo.

Iloustue
00 okcHumax

Bo3ayx — cmech razor. CoctaB Bo3ayXa.
Kucnopoa — aneMeHT u nmpocroe
BelecTBO. HaxoxkeHue kuciopoja B
npupoe, GU3NIECKUe U XUMUICCKUC
CBOMCTBa (peakuuu roperust). OKCHUIbL.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYSHHS KUCTIOPO/ia B TAOOpaTOpUU U
MPOMBITIIEHHOCTU. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
aJUIOTPOTHAs MOIU(DHUKALIMS KHUCIOPOIa.
TennoBoi 3¢ PexT XUMUIECKOM
pEeaKIny, TEPMOXUMHUUYECKHIE YPaBHEHUS,
9K30- U SHJIOTEPMUUYECKUE PEAKIIUH.
TomuBo: yroiabs U MeTaH. 3arpsa3HeHue
BO3/lyXa, YCUJICHHE MTAPHUKOBOTO

s dekra, pa3pylieHrue 030HOBOTO CIIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KadecTtBeHHOE OTpeiesieHue CoiepKaHus
KHUCJIOpOJa B BO3IyXe

[Tomyuyenue, cobupanue, pacrio3HaBaHKe

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSI COCTaBIICHUST (POPMYJT BEILIECTB,
MOJICKYJIIPHBIX YpaBHCHUH
XUMUYECKUX PEAKIUI C y4aCTHEM
KHCIIOpoja. XapaKTepru30BaTh
(omMMCBIBATh) COCTaB BO3AYXa,
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
KHCJIOPOJIa, CIIOCOOBI €0 MOTyUYeHUs,
IPUMEHECHHE M 3HAUYCHHUE B IIPUPOJIE U
XKU3HH yejoBeka. CpaBHUBAThH PEaKITUU
TOPEHUS U MEJJICHHOT'O OKHCIICHHSI.
OOBACHATH CYIIHOCTH YKOJIOTHICCKUX
po0JieM, CBS3aHHBIX C 3arpsS3HCHUEM
BO3/IyXa.

CrnenoBarth npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUU XUMHYECKOU ITOCYIbI U
000pyI0BaHUs, a TAKKE TIPaBUIaM
oOpallleHHs C TOPIOYHMMH BEIISCTBAMH.
[TnanupoBaTh M OCYIIECTBIIATH HA
MPAKTHUKE XUMHUCCKHE SKCIICPUMEHTHI,

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXQEHUE
"HEHALLUEBCKAS1 CPEQHSAS1 OBLLLIEOBPA30OBATEJIbHAS LLIKOJIA", YcukoBa
EneHa BMKTOpOBHa, AMpEKTOp
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Y U3y4YEHHUE CBOMCTB KUCIOPOA. IPOBOJUTH HAOJIOICHHS, JIeTIaTh
Habnronenue B3auMOEHCTBHS BEIIECTB | BBIBOJIBI ITO PE3yJIbTaTaM SKCIICPUMEHTA
C KHACJIOPOJIOM U yCIIOBHSI IPU MPOBEJICHUU JTA00PATOPHBIX OIBITOB
BO3HUKHOBEHHS Y NIPEKPALCHUS TOPEHHUS | U IPAKTHUYECKOM PaOOTEL.

(moxapa). BEIUHCIISATE KOJIMYECTBO BEIIECTBA, O0BEM
JlabopamopHhuwiti onvim: ra3a 1o opmysiam.

O3sHaxomIIeHHE ¢ 00pa3laMK OKCHIOB VY4acTBOBaTh B COBMECTHOI paboTe B

Y ONMCAHUE UX CBOMCTB. rpyrme.

Ilpakmuueckas paboma: Ne 3. BhICTpanBath pasBEpHyTHIE

Iosy4eHne 1 cobupanue KIUCI0po/a, MACHbMEHHBIE U YCTHBIE OTBETHI C OMIOPOU
U3YYEHHUE €T0 CBOMCTB. Ha uHGOPMAIIUIO U3 YUCOHHKA U
Buvruucnenus: MONEKYJISIPHON MaccChl CIIPaBOYHBIX MATEpPUAJIOB, IPAMOTHO
KHUCJIOPOJIa U 030HAa HA OCHOBAHUU VCTIOJIb30BaTh NU3YYEHHBIN TOHATHIHBIN
aTOMHOW MacChl XHMHYECKOTO amnrapar Kypca XuMHUH

3JIEMEHTA; KOJIMYECTBA, MaCChI
BEIIECTBA MO YPABHECHUSIM
XMMHUYECKUX PEAKIIAMN

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F2/84BFoA4
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2.2

Bonopoxn. Ilonsarue
0 KHCJIOTaX M COJISIX

Bonopon — 3nemMeHT u mpocToe
BelecTBo. Haxoxkaenue Bogopona B
npupojie, PU3NYECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4yeHust. Kucmorel u comnu.
Monsipabiii 00bEM razoB. Pacuétel mo
XUMUYECKUM YPaBHEHUSM.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICI N3y9aeMbIX MOHSATHIM
Y IPUMEHSTh TH IOHSATHS MPU OTIHCAHHUH
CBOWCTB BEIIECTB U MX MPEBPAIICHUA.
XapakTepu3oBaTh (OIMHUCHIBATH)
bu3nUecKre 1 XUMUYECKIE CBOWCTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYEHHUS,
IpUMEHEHHE.

Cobupatb npubop 11 MOTyUYEHUs
BOJIOpOJA.

Hcnonp3oBaTh XUMHUUYCCKYIO CHMBOJIUKY

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
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pacrno3HaBaHKWe BOAOPO/A. IUIL  COCTaBJICHUS (DOPMYJI BEILECTB,
BzanmoseiicTBie BOAOPOJAa C OKCHIIOM | MOJEKYJISIPHBIX YPaBHEHUI XUMHYECKUX
menu (II). peakuuii ¢  y4acTMEM  BOJOpOAa.
j]a60pam0pybnj onvim. Brrauciasate MOJIIPHYIO MACCy BCIICCTB;
B3auMoIeiiCTBHE KICIIOT C MeTamamy, | KOTHYIECTBO BEmecTBa, 00hEM rasa,

Ilpakmuuecxas paboma:. Maccy BCILCCTRA,

[IpoBOIUTE PacyYETEI IO yPaBHEHUAM
XUMHAYECKUX PEAKLINN: KOJTUYECTBA,
00BbEMa, Macchl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareéHTOB

WJIU TIPOJTYKTOB PEAKLIHH.

No 4. Tlonmyyenue u cobupanue Bogopoa,
M3y4YE€HUE €T0 CBOMUCTB.
Boruucnenus:

00BnEMa, KOJIMUeCTBa BEIeCTBa rasa

110 €TO H3BCCTHOMY KOJIHYICCTBY CrenoBath rpaBuiiaM 0e30IacHoOM

BEIIECTBA I 00BEMY; paboTsI B TaOOpaTOPUH MPH

00BEMOB T'a30B I10 YPABHEHUIO PCAKUHH | yeronp30BaHEH XHMITUECKO HOCYIBI U
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUHN

ra3oB

000pyI0BaHUs, a TAKKe MpaBUiaM
oOpareHus ¢ TOproYNMH BEIIECTBAMU B
OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
MIPOBOIUTH HAOIOJIEHUS, JIeTIaTh
BBIBOJIBI TIO pe3yJIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpyI1e

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F2/30BFIA4
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop




®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

2.3

Bopna.
PactBopsI.
[Tonsitue 00
OCHOBAaHUAX

duznueckue cBoiicTBa BoAbl. Boga xak
pacTBOpUTESIb. XMMHUYECKUE CBOWCTBA
BOJBI.

OcHoBaHUAI.

PackpbiBaTh CMBICT M3y4aeMbIX MTOHATUI
Y IPUMEHATH T MOHITUS IPU ONUCAHUU
CBOICTB BEIIECTB U UX MPEBPAICHUI.
XapakTepusoBaTh (HPU3NIECKUE U

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop
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PactBopsl. Ponb pacTBOpOB B ipupoie u
B )KU3HHM 4yesoBeKa. KpyroBopor Boasl B
IIPUPOZE. 3arpsi3HEHNE IPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BO/I.
HacpliieHHbIE M HEHACBIILIEHHBIE
pacTBOpbl. PacTBOPUMOCTE BEIIECTB B
Boje. MaccoBag J10JIsI BENIECTBA B
pacTtBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
PacTBOopeHue BeleCTB ¢ pa3anyHOU

PacTBOPUMOCTBHIO.

BzaumoneiictBue BOJBI € MeETallaMH
(HaTpUeM U KaJIbLIUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEH C MOMOIIBI0 UHIUKATOPOB.

JlabopamopHvie onvimul
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3INYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOPOB  C
ONPEAEIEHHON MacCOBOW JOJEH
PacTBOPEHHOI'O BELIECTBA.
IIpaxmuueckas paboma

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MPOIIeccax.
CocTaBisiTh ypaBHEHHS] XUMUYECKUX
PEAKLHMI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh IKOJIOTMYECKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
MPUPOJIHBIX BOJ, CIIOCOOBI OUYHUCTKHU
BOJIbI OT MIPUMECEH, MEPHI 110 OXPaHE BOJI
OT 3arpsi3HCHUSL.

[ImaHnpoBaTh U OCYIECTBIIATh HA
MPAKTUKE XUMUYECKUE SKCTIEPUMEHTHI,
MPOBOJIUTH HAOIIOJICHUS, JIeTIaTh
BBIBO/IbI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA
IPY MPOBEJICHUU JTA00PATOPHBIX OIBITOB
U IPAKTUYECKOMN pabOTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCIIOJIb30BaHUN XUMUUYECKOM TOCY Il U
000pyI0BaHUS.

[IpoBOIUTH BHIYUCIIEHUS C IPUMEHEHUEM
MOHSATUSI «MAacCcoBasi JOJIS BEIIECTBA B
pactBope».

BricTpauBaTh pa3BEpHYTHIC
MMAUCHbMEHHBIE U YCTHBIE OTBETHI C OOPOU

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop
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Ne 5. IlpuroroBneHnue pacTBOpOB Ha UHPOPMAIUIO U3 yUYeOHHKA U
C OIPEICIEHHON MacCOBOM J10JIEMN CIIPAaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
PacTBOPEHHOI'O BEIIECTBA.

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F2B9BFoA4
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop
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Buviuucnenus: ¢ iICNONb30BaHUEM HCTIOJIb30BATh U3YUYCHHBIN MOHATUHNHBIN
HOHSITHUS «MAaccoBasi 1O BEIMIECTBA B arnmapar Kypca XUMUuu
pacTBope»

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F24HIBFIA4
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop




OenepanbHas pabouas nmporpamMma | Xumus. 8—9 kiaccel (6a30BbIi YPOBEHB)

2.4

OCHOBHBIC KJIaCChI
HCOPTaHNYCCKHUX

COE€IMHEHUN

11

Knaccudukanus HeopraHmueckux
coenunenuid. Okcunpl. Knaccudukarms
OKCHJIOB: cojieoOpa3syroire (OCHOBHBIE,
KHCIIOTHBIC, aM(oTepHBIC) U
HecosieoOpasyrone. Homenknarypa
oKcuA0B. PU3NYECKHE U XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.
OcnoBanusi. Knaccuduxaiusi o0CHOBaHMiA:
ETOYU U HEPACTBOPUMBIE OCHOBAHMSL.
HomenknaTtypa ocHoBaHU. PU3nuecKue
Y XMMHUYECKUE CBOKCTBA OCHOBAHUM.
[Tommyyenne ocCHOBaHUM.

Kucnotsl. Knaccuduxarus Kucior.
Homenknatypa kucnor. dusnyeckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTaiuioB H.H. bekerosa.
ITomy4yeHune KUCIoT.

Connu. Howmenxknatypa COJIEH.
Pu3nyeCcKrne U XUMUYECKUE CBOMCTBA
conen. [Tonyuenne comei.
['eHeTnyeckass CBA3b MEXKIYy Kiaccamu

HEOPTAaHWYECKUX COCTMHCHUU.

Xumuueckuui IKCnepumenm:

Jlemoncmpayuu:

KnaccudumupoBars n3ydaempie
BEIIECTBA IO COCTABY U CBOMCTBAM.
Cocransath HopMyJibl OKCHIOB,
KHUCIIOT, OCHOBaHUM, COJIeH U Ha3bIBATh
UX T10 MEXTyHApPOIHON HOMEHKIATYpE.
[Iporno3upoBaTh CBOWCTBA BEIIECTB Ha
OCHOBE OOIIMX XMMHUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

CocCTaBIATh MOJICKYJIIPHBIC YPAaBHCHHUS
peaKIUii, UIUTFOCTPUPYIOLTUX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
TIOJTy9ICHHSI BEIICCTB M3YICHHBIX
KJIACCOB/TPYIIIL, @ TAKkKe
MOTBEPIKIAIONTUX TEHETHIECKYIO
B3aMMOCBSI3b MEX1y HUMHU.
[Tpou3BOANTH BBIUKUCICHUS TIO
YPaBHCHUSIM XUMHUYECCKUX PEAKITHH.
[InanupoBaTh M OCYIIECTBIIATh Ha
IIPAKTUKE XUMHUYECKHE dSKCTICPUMECHTHI,
MIPOBOJIUTH HAOIIOJIEHUS, JIeTIaTh
BBIBOJIBI TIO pe3yJIbTaTaM dKCIIEPUMEHTA
IIPY MPOBEJICHUH JTA0OPATOPHBIX OIBITOB
U TIPAKTHIECKUX

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXQEHUE
"HEHALLUEBCKAS1 CPEQHSAS1 OBLLLIEOBPA30OBATEJIbHAS LLIKOJIA", YcukoBa
EneHa BMKTOpOBHa, AMpEKTOp
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OOpasipl  HEOPraHMYECKUX  BEIIECTB | paboT.
Pa3IMYHBIX KJIACCOB. Cnenosats npaBuaam

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKUE OesonacHoii paboThI B
CBOMCTBA  KJIACCOB  HEOPraHUYECKHUX JI1abopaTopuu mpu

BEIIIECTB. HCIIOJIb30BAHUM XHUMUYECKOU
JlabopamopHhvie onvimoi TIOCY 1Bl U 000PYIOBAHMUS.

OrnpenesieHue pacTBOPOB KUCIIOT U BeicTpauBath pa3BEpHyThIE

IeI0YeH ¢ IIOMOIIBI0 HHIHKATOPOB. MACHbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU

Ha uHGOPMAIINIO U3 YUCOHHUKA U
CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
HCTIOJIb30BAaTh N3YUYCHHBIN MMOHATUHHBIN
arnmapar Kypca XUMUuHU

N3ydeHne B3auMOJICUCTBUS KUCIIOT C
METaJUIAaMU, PEAKIIUN HEUTPATA3ALINH.
BzaumopericTBre pactBopa CEpHOU
KUCOTHI ¢ okcusioM menu (II).
[TonydeHrie HEPaCTBOPUMBIX OCHOBAaHMUIA.
BriTecHeHUE 0THOTO METaJIIa IPYyTUM
13 pacTBOpa COJIU.

Ilpaxmuueckas paboma

No 6. Pemenue skciepuMeHTalIbHbBIX
3aJ1a4 o TemMe «BaxkHelIme Kitacchl
HEOPraHUYECKUX COCIUHECHUIN.
Boruucnenus:

[0 YpPaBHEHUSAM XUMHUYECKON PEaKIUu:
KOJIMYECTBa BEIIECTBa, 00hEMA, MaCChI

10 U3BECTHOMY KOJMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB UJn

OPOOVKTOB pcaKIIuu
r=J r M

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNNCLIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F24EABFIA4
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop




®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

Hroro mo pazneny: 30

Pa3znean 3. Ilepnoanueckmnii 3axoH u [lepuoauveckas cucrema xumniecknx 31emMeHToB JI. U. MenaeneeBa. Ctpoenue
aToMOB. XMMHYeECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMH

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F24ESBFoA4
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3.1

[lepunoanueckuii
3aKOH U
Ilepnonnueckas
cucTema
XUMHUYECKHUX

anementoB /. U.

Memnpeneena.
Ctpoenue atoma

ITepBble TONBITKU KIacCUPUKALUH
XUMHUYECKUX 3JIEMEHTOB. [ToHsATHE O
rpynnax cXoJHbIX 3JIEMEHTOB
(LIen0YHbIE U IET0YHO3EMEIIbHBIE
METaJlIbl, FaJOr€Hbl, HHEPTHBIE Ia3bl).
DneMeHThI, KOTOpble 00pa3yIoT
am(pOoTepHbIE OKCUIBI U TUAPOKCHU/IBI.
[leprognyecknii 3aKOH.

[lepuonnueckas cucteMa XUMHYECKUX
AJIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOAHAas (HOPMBbI
[leprnonyeckoi CUCTEMBI XUMUYECKHUX
anemeHToB [[.11. Menneneesa. [lepronasl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIKOBOIO HOMEpa, HOMEPOB Mepruoaa
Y TPYIIBI 3JIEMEHTA.

Ctpoenue artomoB. CocTaB aTOMHBIX
saep. M3otonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMUMHUYECKHUX DJIEMEHTOB
ITepnoauueckoi CHCTEMBI

JAN. MeHnngeneea.  XapakTepuCTHKA
XMMHUYECKOTO 3JIEMEHTA

[0 €ro mnojoxeHur B Ilepuogmueckou
cucrteme JI.M. Meneneena.

PackpbIBaTh CMBICI IEPUOTUYECKOTO
3aKOHa.

OnuchIBaTh CTPOCHHUE TAOTHITBI
«Ilepuonuueckas cucreMa XUMHUYECKUX
aneMmeHToB [[.M. MennaeneeBay.
MonenupoBaTh CTpPOCHUE aTOMa,
SHEPrETUYECKUX YPOBHEU U
IIOJTyPOBHEW IIPU MOMOIIA PUCYHKOB,
AJIEKTPOHHBIX KOH(pUTypanui u
AJIEKTPOHHO- TpaduyecKkux Gopmy.
[TosicHATh pU3MYECKUN CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB
MepUo/Jia U TPYIIIIbI AJIEMEHTA.
XapakTepu30BaTh XUMUYECKHUE
AJIEMEHTBI NEPBBIX TPEX MEPUOJIOB,
KaJIui, KaJIbLIMH U UX COCAUHEHUS T10
nonoxxeHuto B [lepuogmueckoit cucreme
J.1. Mennaeneena.

OOBsACHATH 0011IME 3aKOHOMEPHOCTH B
M3MCHCHUHU CBOMCTB XMMHUYECKUX
3JIEMEHTOB (U3MEHEHHE PaJInyCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCAMHECHUN B
npeenax MajiblX MEPUOJIOB U TJIABHBIX
MOATrPYNI C YYETOM CTPOCHHUS UX
ATOMOB;

JOKYMEHT MOZANUCAH SNEKTPOHHOM MOANUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXQEHUE
"HEHALLUEBCKAS1 CPEQHSAS1 OBLLLIEOBPA30OBATEJIbHAS LLIKOJIA", YcukoBa
EneHa BMKTOpOBHa, AMpEKTOp
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3aKOHOMEpPHOCTH U3MEHEHUS paJnyca

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

"HEHALLUEBCKAS1 CPEQHSAS1 OBLLLIEOBPA30OBATEJIbHAS LLIKOJIA", YcukoBa
EneHa BMKTOpOBHa, AMpEKTOp
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aTOMOB XUMHWYCCKHUX 3JICMCHTOB,

CBOMCTB IO IPYIIIAM U NIEPUOJIAM.
3nauenue [lepuoauyeckoro 3akoH
[lepronn4eckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB IS
pa3BUTHS HAYKHU U ITpakTuku. [[.1.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
B3aumopericTBre ruipokcuia
IMHKA C pacTBOpPaMu KHUCJIOT U
uenoyer. MoaenupoBanue
CTPOCHUS MOJIEKYJI MPH MOMOILIHU

U CTPYKTYPHBIX (hOpPMYII.
Tabnuna «Ileproguyeckas
CHCTeMa XMMHYECKHX JJIEMEHTOB
JI.1. MenneneeBay.
JlabopamopHvie onvimul
O3HakomileHHE ¢ 00pa3lamMu
METaJJIOB ¥ HEMETAJJIOB

MCTAINIMYCCKUX U HEMCTAINIMYCCKUX pa60Te B I1ape WJIN T'pYyIIIE.

MeHneneeB — y4€HBIN U TPaKJaHVH.

PUCYHKOB, MOJIEJIEH, DIIEKTPOHHBIX

VYyacTBOBaTh B COBMECTHOMU

BricTpanBaTh pa3BEpHYTHIE

a1 | muCchbMEHHBIC U YCTHBIC OTBETHI C
ONopoi Ha MH(OPMALIUIO U3
y4eOHHKA U IPYTUX UICTOYHUKOB,
B TOM uucie MHrepHera

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop
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3.2

XuMudeckas CBSI3b.
OKHCIUTETFHOBOCCTAHOBUTEILHBIC
peaxIuu

Xumnueckas cBsa3b. KoBameHTHAsS
(ToJisipHAst U HEMOJISIpHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTD
XUMHYECKHUX 3JIeMeHTOB. MoHHas
cBs13b. CTEeneHb OKHUCIICHUS.
OKHCIIUTENIBHO-
BOCCTAHOBHTEIILHBIE
[Tpoueccnr

pEaKIIHH.

PackpeiBaTh CMBICT H3y4YaeMbIX
MMOHSTHH. OnpenensiTh BU/I

XUMHUUYECKOM CBSI3U B COCIUHCHUU.

MopenupoBatb CTPOECHHUE
MOJIEKYJI Opy  MOMOIIU
PUCYHKOB, MOJEIIEH,

SJICKTPOHHBIX M  CTPYKTYPHBIX
dbopmy.

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop

14.09.23 10:47 (MSK)
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OKHCIICHHS] 1 BOCCTAHOBJICHHSI. Hcnonp30BaTh XUMHUECKYIO CHMBOJIUKY
OKHCIUTENN U BOCCTAHOBUTEIH. JUIS COCTaBJIEHUS (HOPMYJT BEIIIECTB,
XUMUYECKHUIN IKCIIEPUMEHT: U3YUCHHE AJIEKTPOHHOTO OajlaHca peakiuii.
00pa31oB BEIIECTB METAJUIOB U Ornpenensite CTENeHb OKUCICHUS] aTOMOB
HEMETAJUIOB, B3aUMOJCHCTBUE XUMHUYECKUX 3JIEMEHTOB IO popMyJiaM U
TUIPOKCH/IA IIMHKA C PACTBOPAMHU KHUCJIOT | COCTaBISATH (DOPMYJIIbI OMHAPHBIX
U 11EJI0YEH, TPOBEACHUE OIIBITOB, COECIMHEHMM 110 CTENIEHU OKUCIICHUS
WJUTIOCTPUPYIOLIUX MPUMEPHI aTOMOB XMMHUYECKHX 3JIEMEHTOB.
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX Onpenensite OKUCIUTEND U
peaxuuil (ropeHue, peakuu BOCCTAHOBUTENb. PaccTaBisiTh
Pa3NOKEHUS], COEUHEHU). K03((PUIIMEHTHI B CXeMax MPOCTHIX
Xumuueckuii IKcnepumenm: OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
Tlemoncmpayu: peakMii METOOM 3JIEKTPOHHOTO
ONBITH, WUTIOCTPHPYIOIINE TPUMEPEI Gananca.
OKMCJIHUTCIIBHO-BOCCTAHOBUTEIILHBIX Habironath XAMUYECKUE OTBITHI 110
peakuuil (ropeHue, peakuu IJ1aHy, AHAJIM3UPOBATh U JIETaTh
pa3IokKEeHUsI, COeTUHEHUS) BBIBOJIBI.
Ucnonw3zoBate UKT nis co3manus
MOJIEJIEN, MOATOTOBKHU IPE3EHTALINM,
TOKJIAZI0B IO TEME.
BricTpanBaTh pa3BEPHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(pOpMaINIO U3 y4eOHUKA U IPYTUX
UCTOYHUKOB, B TOM yncie MHTepHeTa
Hroro no pazneny 15
PesepBHOE Bpems 3

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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EneHa BukTopoBHa, AvpekTop
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y4eOHOTO0 IIpeaMeTa

OBIIEE YHUCJIO YACOB 68
I10 ITPOT'PAMME
9 KJIACC
HanmMmenoBanne
No KommnuecTBo OCHOBHBIE BUIBI AESITEILHOCTHA
pa3zeiioB U TEM Conepxxanue 00ydeHHs
/o JacoB 00yJaroIMXCs

Paznen 1. BemecTBO 1 XMMHYECKHE PeaKIIMU

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
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1.1

[ToBTOpEHUE 151
yrayOieHue 3HaHu
OCHOBHBIX pa3/IeJIoB
Kypca 8 kiacca

[leprnoanueckuii 3aK0H.

[Tepunoanyeckast cucTeEMa XUMUYECKUX
anemeHToB [[.M. Menpeneena.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B
N3MEHECHHUHU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB IMEPBBIX TPEX MEPHOIOB,
KaJIusl, KaJIbLUs U UX COCIUHECHUM B
COOTBETCTBHHU C MOJ0KECHUEM
2JIEMEHTOB

B [leproanueckon cucteMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUYECKOM
CBsI3U. THUIBI KPUCTATITNYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUIA XUMHUYECKON CBA3U.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K
pPa3IMYHBIM KJ1acCaM HEOPTaHUYECKUX
COCJIMHEHMH, TCHETHYECKas CBI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE IJIEMEHTHI
MIEPBBIX TPEX MEPUOJOB, KAIHS U KaIbLIHS
0 UX NOJI0KEHUIO B [lepuoauueckon
cucteme /1. 1. Menneneena.
KnaccuduimpoBaTts 1 Ha3bIBaTh
HEOPTaHWYECKUE BEIIECCTBA U3YUYEHHBIX
KJIaCCOB.

OnuceiBaTh ob1re XUMHYECKHE
CBOIMCTBA BEIIECTB PA3JINYHBIX KJIACCOB,
MOJITBEPKIaTh CBOWCTBA IMPUMEpAMU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

OnpenensaTs BUI XMMAYECKOW CBS3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEIIIESCTBA.

[Iporno3upoBaTh CBOMCTBA BEMIECTB B
3aBUCUMOCTH OT X CTPOCHMUSI.

BricTtpauBaTh pa3BEpHyTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C OMIOPOM
Ha HMOPMAITHIO U3 YICOHHKA U
CIIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXQEHUE
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Xumuueckuii IKCnepumenm: WCIIOJIb30BaTh N3yYECHHBIA MOHATUMHBIN
Jlemoncmpayuu: 03HAKOMIIEHUE C alrapar Kypca XuMuu

MOJENSAMHU KPUCTATNINYECKUX
PEMETOK HEOPTAHUYECKHUX BEIIECTB —
METaJIJIOB M HEMeTaJIoB (Tpaduta u
ajyiMasa), CIOKHBIX BEILECTB (XJIopHuaa
HaTpHs)

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK)
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop
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1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHYECKHX
peaKunit

Knaccudukanus XuMu4ecknx peaxiun
110 Pa3JIMYHBIM MpU3HAKaM (IO YUCITY U
COCTaBy YYaCTBYIOIINX B PEAKIIHH
BEIIIECTB, 10 TeTUIOBOMY d(pdekTy, 1o
W3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB, TI0
00paTUMOCTH, [0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHIOTEPMUYECKUE PEAKIINUH,
TepMOXUMUYECKHE ypaBHeHUs. [loHsTHE
0 CKOPOCTH XUMHUUYECKOU PEAKIIUH.
[Tonsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsTHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusix. [lonsarue o
kartanuse. [loHdaTne 0 XuMnueckom
paBHOBecun. GaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKOHN PEaKIIuu 1
MOJIOKEHUE XUMHUUECKOTO PABHOBECHSI.

OXHUCIINTEIFHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX IIOHATHH
Y IPUMEHSATH 3TH MOHATHS IPYU OITUCAHUU
CBOMCTB BELIECTB U UX MPEBPALLCHUN.
KnaccugpunupoBaTe XuMuyeckue
PEAKLMH 10 PA3IIMYHBIM IPU3HAKAM.
YcraHaBaMBaTh 3aBUCUMOCTD CKOPOCTHU
XUMHUYECKOM PEAKIMU OT PA3ITUYHBIX
(bakTopoB.

IIporuosupoBaTh BO3MOXKHOCTH
IIPOTEKaHUS XUMUYECKUX

IIPEBPAILECHUN B Pa3JIMYHBIX YCIOBUSX.
Onpenensite OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBnsATh 31EKTPOHHBIN OallaHC
peaKkuu.

[Ipon3BOANTH BBIYMCICHUS TIO
XUMUYECKUM YPABHEHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wiv rpyrre.
BricTtpauBaTh pa3BEpHYThIE IUCbMEHHBIE

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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peaxIuu, 3JeKTPOHHBIN OataHc U YCTHBIE OTBETBI C ONOpPOM  Ha
OKHCJIUTEJILHO-BOCCTAHOBUTEIILHOM nH(pOpMaIHIO u3 yueOHUKa Hu
peakuuu. CocTaBiaeHUE YpaBHEHHI CIIPaBOYHBIX MaTCpHaIOB, I'PAMOTHO

VCIIOJIb30BaTh U3YYEHHBIN TOHATHUHBIN
anmapar Kypca XuMuu

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCIOIb30BAaHUEM METOIA
3JIEKTPOHHOT'O OalaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON PEAKINU OT BO3IAECHUCTBUSA
pa3IuYHbIX (PAKTOPOB.

OnBITHI, WILTIOCTPUPYIOIIKE IPUMEPHI
OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COCUHEHUS).
Bviuucnenusa: xonudecTBa BELIECTBA,
o0béMa W MacChl PEareHTOB WM
MPOYKTOB 1o ypaBHEHUSIM
XUMHUYECKUX peaKkuin

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOLIHAITHS.
XUMHYECKHE
peakuuu B
pacTBopax

Teopus dNEeKTPONTUTHIECKON
JUCCOLIMAIMU. DIEKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHWOHBI.
MexaHHu3M JUCCOIIMAIIMH BEIISCTB C
Pa3JIMYHBIMUA BUAAMU XUMUYECKOM
cBs3u. CTeneHb OUCCOIHAINM.
CuibHBIC U CJIa0bIE IEKTPOJIUTHI.
Peakiun nonnoro ooMeHa. Y cjIoBUs

PackpbiBaTh CMBICH U3y4aeMbIX HOHSATHM,
a TaKXe€ CMBICJI TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMAIINH.
OOBSACHITH TPUIHHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3InyaTh C1adble U CUJIbHbBIC
3JIEKTPOJIUTHI.

CocTaBIsITh ypaBHEHUS TUCCOIAAIINN

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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MPOTEKAaHMS pEeaKIMii HOHHOTO 0OMEHa,
MIOJIHBIE U COKPAIIEHHbIC HOHHBIE
ypaBHeHUSs peakiuii. CBOMCTBA KUCIOT,
OCHOBAaHUU U COJIEU B CBETE
peACTaBICHUM 00 AJIEKTPOIUTHICCKOMN
nucconuannu. KauecTBeHHbIE peakuu
Ha MoHBI. [loHsITHE O THIpONIH3E CONE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue

AJIEKTPONPOBOTHOCTH PACTBOPOB
BEILIECTB, Mpoliecca AUCCOINAIUN
KHCJIOT, II[eJI0YeH M COJICH

(BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB).

OnbIThI, WILTIOCTPUPYIOIINE TPU3HAKU
IPOTEKaHUS peaKuii HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BHIJICIICHHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacno3naBanue HEOPraHMUYECKUX
BEILIECTB C TOMOIIbIO KaU€CTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHhuwiii onvim:

N3yuyenne npu3HakoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax

KHCJIOT, IIEJIOYed U COJICH, MOJHBIE MU
COKpalI€HHbIE  MOHHBIE  YpPaBHEHHS
XUMUYECKUX PEAKIIUA HOHHOTO 0OMEHa,
KpAaTKUE HOHHBIE YPaBHEHHS IPOCTHIX
peaKui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLMALINY; TOATBEPAKAATh CBOKMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUM XUMUUYECKUX PEAKLIAM.
Pemiath skcriepuMeHTaIbHBIC 3a]]a41

10 TEME.

[InanupoBath u OCYILIECTBJISITh  Ha
MPAKTUKE XHUMUYECKHE SKCIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI, IeJIaTh BHIBOIbI
Mo pe3yjbTaTaM »HKCIEPUMEHTa TpHU
MPOBEICHUH J1A0OPATOPHBIX OMBITOB U
MPaKTUYECKUX PaboT.

CrnenoBath npaBuiaM 0€30MMacHOM
paboThI B JTa0OPATOPHUH TTPH
MCIIOJIb30BaHUN XUMUYECKOUN MOCY bl U
00opyI0BaHUSI.

[IpoBOAUTH BHIYUCIIEHUS 10 XUMUYECKUM

YPaBHEHHUSIM.

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNNCbIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE CepTudmkar 9C1F4B2CD4A62815521BB6F2AEOBFOA4
"HEHALLUEBCKASl CPEAHAA OBLLEOBPA30BATEJIbHASA LUKOJIA", Ycukosa

EneHa BukTopoBHa, AvpekTop
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AIIEKTPOJIHUTOB (C 00pa3oBaHMEM OCaKa, | YYacTBOBATh B COBMECTHOM paboTe
BBIJICTICHUEM Tra3a, 00pa30BaHUEM BOJIbI).

IIpaxmuueckasa paboma:

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNNCbIO
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No 1. Pemenue »sKcCHepUMEHTANIbHBIX | B ApE WM TPYIIIIE.
3ajJa4 1o TeMe. BricTpauBaTh pa3BEpHyTHIC
Buiuucnenus: 0 ypaBHEHHAM MMUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
XUMHUYECKUX PEAKIUn Ha HGOPMAITUIO U3 YICOHHUKA U IPYTHUX
HMCTOYHUKOB MH(OPMAIIUK, B TOM YUCIIC
HNutepnera
Wroro no pazneny 17
Pa3pen 2. HemeTasibl M UX COeTUHEHUS

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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2.1

Oobuas
XapaKTEPUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VIIA-rpynmst.

I"astoreHn!

OO0m1as xapaKTepruCTUKa TaJIOTeHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHHUS.
CrpoeHue u pu3nUecKrue CBOMCTBA
MPOCTHIX BEIIECTB — raJIOr€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJIEHCTBHE C MeTaJlJIaMH,
HEeMeTallJIaMH, IIeJI0YaMu).
XmopoBonaopoa. ColisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JleucTBre Xaopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxueitmme x10puabl 1 UX HAX0XKICHUE

B TIPUPO/IC.
XumuuecKkuii IKCnepUMeHm:

Jlemoucmpayuu.

OnbIThI, OTpaXkaromye GU3NIECKUE U
XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHUN (BO3MOYXHO MCIIOJIb30BaHUE

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIIOB U UX
COEMHEHNH B MPENIENIax MaJIbIX
MEPUOJIOB U TJIABHBIX MOArPYII
[leproauyeckoil CUCTEMbI XUMUYECKHUX
AJIIEMEHTOB C Y4ETOM CTPOCHHUSI UX
aTOMOB.

XapakTepuzoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA ITPOCTHIX
BELIECTB rajOreHoB (Ha MpuMepe XJiopa)
U CJIO’KHBIX BELECTB (XJIOPOBOAOPO/A,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIyYeHUs], IPUMEHEHHE U 3HAaUCHHUE B
MPUPOJE U )KU3HU YETIOBEKA.

OnpenensaTh XJI0pUA-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMUYECKUE IKCIICPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 10 pe3yJIbTaTam

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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BUIEOMATEPHAJIOB).
O3HakomiieHHE ¢ 00pa3laMu XJIOPUI0B

(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3yuyeHne CBOKMCTB CONSTHOU

KUCIOTHI. [IpoBeieHE KaueCTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI.
lIpakmuueckas paboma

No 2: TlomydyeHue COJITHOM KHCIIOTHI,
W3y4YEHUE €€ CBOWCTB.

Buviuucnenus: 1o ypaBHECHHSAM
XUMUYCCKUX PEaKIWid, €CIIH OJIWH W3
peareHTOB JiaH B U30BITKE

IKCIIEPUMEHTA npu IPOBEIICHUH
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
paborT.

CrnenoBaTh npaBHIIaM

Oe3omacHol paboTHI B

nabopaTopud TpH

WCITOJIb30BAaHUN XHMHYECKOM

HoCyZbl ¥ 000pYI0BaHUS.
BricTpanBaTh pa3BépHyTHIC
MMMCHMCHHBIC ¥ YCTHBIE OTBETHI C OTIOPOM
Ha HMOPMAIUIO U3 YUCOHHUKA U
CHPaBOYHBIX MaTEPHATIOB, TPAMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHSITUWHBIN
ammapar Kypca XuMUH

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop
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Oobmas 6 OO0mast xapakTepUCTHKA 3JIEMEHTOB OOBACHATH 00LIME 3aKOHOMEPHOCTH B
XapaKTEepUCTHKA VIA-rpynmsl. OcOO€HHOCTH CTPOEHUS WU3MEHEHUH CBOMCTB 3JIEMEHTOB VIA-
XUMHICCKIX aTOMOB, XapaKTCPHBIC CTCIICHU TPYIIIbI U UX COCTMHEHUN C YUETOM
BHGMGHTOS VIA- . OKHCJICHHA. CTPOCHUA UX aTOMOB.

TPYIHIBL TCpa 1 e CrtpoeHue u pu3ndyecKue CBOMCTBa XapakTepu3oBars GU3MYECKHE U

COCIMHEHHUS 2
IIPOCTBIX BCIECTB — KMCJIOPOAA U CEPBL. | xpMuyecKrue CBOMCTBA MTPOCTOTO

AoTpomHbIe MOANGDUKALII KHCIOPOJA | BerecTBA CEephl M €8 COeTMHEHNH

1 cepbl. XMMHYECKHUE CBOMCTBA CEPHI. (cepoBOIOPOA, OKCHIIOB CEPhI, CEPHOM
Ceposoznopoz, ctpoeHue, GU3NIECKHE U | KUCIOTHI, CYJIb()ATOB), CIOCOOBI MX
XUMHYECKHE CBOMCTERA. TIOJyYEHHs, IPUMEHEHNE U 3HAYECHUE B

Okcuapl  cephl  KaK  TPEACTABUTEIN | IPUPOJE U )KU3HU YEIIOBEKA.
KHCJIOTHBIX OKCHJIOB. Onpenensats Hamu4ue Cyiab(haT-uOHOB B
CepHnass  kuciota, (QuU3NYECKWEe W PacTBOPE.

XUMHYECKHE CBOMCTBA (00IIHE KaK OOBSACHSTH CYIIIHOCTh KOJIOTHYECKHUX

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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MPEJCTABUTEIS KJIacca KUCIOT U
crienuduyeckue). XuMUIECKUe
peakuuu, Jexxane B OCHOBE
MIPOMBITIUICHHOTO CITOC00a MOTyYeHUS
cepHoil kuciotsl. [Ipumenenune. Conun
CEpPHOI KUCIIOThI, KAYECTBEHHAs PEaKIus
Ha cyab(dar-uoH. HaxoxaeHue cepsl U
€€ COEIMHEHU B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIei
Cpellbl COEIMHEHUSMHU CEePhI (KUCIOTHBIE
TOK]IH, 3aTPSI3HEHHE BO3TyXa U
BOJOEMOB), CIOCOOBI €T0
NpeAoTBPAIlCHUS.

Xumuueckuii IKCRepuUMenm:
Jlemoucmpayuu.

O3zHakomiieHHE ¢ 00pa3iamMu cephl U e€
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmonenue nporecca o0yriauBaHus
caxapa noJji IeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamophvie onvimol: V3yuenue
XUMUYECKUX CBOMCTB pa30aBiIeHHOMN
cepHoM KucioTsl. [IpoBeneHne
Ka4eCTBEHHOU peaKkluu Ha CyJbdart-

npo0sieM, CBS3aHHBIX C TepepaboTKoi
COCIMHEHUN CEPBI.

[InanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JI€TIaTh
BBIBO/IBI 10 PE3YyJIbTaTaM YKCIEPUMEHTA.
CnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPUH TIPU
WCIIOJIb30BaHUN XUMHUYECKOMN

MOCY/IbI U 000PYI0BaHUSI.
[Ipou3BOAUTH BBIUMCICHUS IO
XUMUYCCKAM YPaBHEHUSIM.
Ncnonb30BaTh MPpU BHITIOJTHEHU T
y4eOHBIX 3aaHUN TEKCThI

y4eOHUKa, CTIPAaBOYHbBIC MATEPUAIIbI
(ITeprognveckyro CUCTEMY XUMUUYECKHUX
anemenToB /. . MenneneeBa, Tabmuiry
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN Pl
HaIpspKeHUu MeTauioB). Mcnonb3oBarh
MIPY BBIMIOJTHEHUU YUEOHBIX 3a/IaHUN U B
MPOLIECCE UCCIIEA0BATEIBCKOM
JEeATEIIbHOCTH HAYYHO-TIOMYJISIPHY IO
JTUTEPATypy XUMUUYECKOTO COICPIKAHMUS,
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WOH Y HaOJI0/ICHHUE MpU3HaKa e
IPOTEKaHUS

CIIPaBOYHBIE MATEPHUAJIBI, PECYPCHI
NnTepuera
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2.3

OOmas
XapaKTepUCTHKA
XAMHAYCCKHAX
2JIEeMEHTOB VA-
rpynmsl. A3o0T,
docdop u ux
COCIUHCHMUS

OO0mas xapakTepucTHKa 3JIEMEHTOB VA-
rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
bu3MYecKre 1 XUMUIECKHIE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.

AMMHaK, er0 GU3NIECKUE M XUMHUISCKHEC
CBOMCTBA, OJIyYCHHE U IPUMEHEHUE.
Conu ammoHnus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHWUSI.

A30THas KUCII0Ta, €€ MOoIy4YeHue,
bu3NYecKre 1 XUMUYECKHE CBOWCTBA
(oOmIve Kak MpeACcTaBUTENS Kiacca
KHCJIOT U crienupruyecKue).
Hcrnonp30BaHre HATPATOB M COJICH
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yaoOpeHnid. XMMUYECKOE 3arps3HEeHHE
OKPYXaroLIEH Cpelibl COCTUHEHUSIMA
a30Ta (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE
BO3/TyXa, ITOYBBI U BOJOEMOB).

docdop, aTOTpOnTHEIE MOTUDUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua docdopa (V) u
dbocdopuas kucnora, hpu3ndecKue u

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB AJIEMEHTOB VA-
TPYIIIbI U UX COCTMHEHUN C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBath (pu3nUecKue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢pocdopa u uxX CoeTMHEHUN
(amMmmMmaka, coyeii aMMOHHUSI, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa ¢pocdopa (V)
u dhochopHoit kKucnoThl, hocdaTon),
CHIOCOOBI X TIOyUYEHUS, MPUMEHEHHE U
3HaYeHHE B MPUPOJE U KU3ZHU YEJIOBEKa.
OmnpenensTb MOHBI aMMOHUS U
dbocdaTroHbI B pacTBOpE.

OOBICHATH CYIIHOCTh

HKOJIOTMYECKUX MPOOIIEM, CBA3aHHBIX

C HaXOXKJICHHEM COETMHEHUH a30Ta U
dbochopa B okpyxaroieit cpene.
[TmarnpoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOANTH HAOIIOICHUS, 1eTIaTh BHIBOIBI
MO pe3ybTaTaM IKCIIEPUMEHTA TIPH
MIPOBEICHUH JTAOOPATOPHBIX ONIBITOB U
MPaKTUYECKON paOOTHI.
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CrnenoBath npaBuiiaM 6e30macHO paboThI
B JJabopaTopuu

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNNCbIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

14.09.23 10:47 (MSK)  Ceptudukar 9C1F4B2CD4A62815521BB6F2AEOBFOA4
"HEHALLEBCKASl CPEAHSASI OBLLIEOGPA3OBATE/IbHAS LLIKOJIA", Yonkosa
EneHa BukTopoBHa, AvpekTop




®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

XUMHUYECKHE CBOWCTBA, IMOJIyYEHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE
MUHEPaIbHBIX YJI0OpEHUH.
Xumuueckuii IKCnepumMeHm:
Jlemoucmpayuu.

O3HakomIieHHEe ¢ PU3NYECKUMHU
cBoOMcTBaMHu a30ta, hochopa U ux
COCIMHEHUI (BO3MOYKHO
WCIIOJIb30BaHNE BUACOMATEPUATIOB).
O3HakomMIieHHE ¢ 00pa3iiaMu a30THBIX

MIPY UCTIOJIb30BAHUHN XUMUYECKOU

MOCY /16l 1 000PYOBaHUS.
[TIpon3BOIUTH BBIYUCICHUS 10
XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BBITTOJTHEHUT
y4EOHBIX 3aJaHUN TEKCTBI

y4eOHUKa, CIIPABOYHBIC MaTEPHUAIIbI
(IepuoIUYECKYIO0 CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U

COJIEH B BOJE, DJIIEKTPOXUMHYECKUN PSJT

1 $hochOpHBIX YI0OpEHUH. N
HaIpsHKEHUI METAJLIOB)

[Tonyuenue, coOupanue, pacrio3HaBaHUe
Y U3yUYCHUE CBOKWCTB aMMHAKA.
B3aumoenicTBre KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Jlabopamopnvie onvimui:

[IpoBeneHne KaueCTBEHHBIX pEeakIui
Ha MOH aMMoHHusA U ¢ocdar-uoH, U
M3y4YE€HUE MTPU3HAKOB UX MPOTECKAHHUS.

lIpakmuueckas paboma
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Ne 3: IonyuyeHue ammuaka, u3ydeHue
€r0 CBOUCTB. Buiuucnenus: mo

YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ
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2.4

O6mas
XapaKTepUCTUKA
XUMUYECKUX
aneMeHToB IVA-
IpyIIbL. YTIEpoa U
KPEMHHUM, U UX
COCIMHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
I[VA-rpynmnsl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHHS.

VYriepona, amioTporHbie MOIU(UKAIUY,
pacrpocTpaHeHue B pupoe,
(¢u3nuecKkue U XMMHYECKHE CBOWCTBA.
Ancopbmusi. KpyroBopot yriepojga B
MIpUpPOJIE.

Oxkcuppl yriepojaa, ux Gu3n4eckue u
XMMHUYECKHUE CBOMCTBA, ICUCTBUE HaA
KUBbIE OPTAHU3MBI, TOJTYUYEHUE U
NPUMEHEHHUE. JKOJIOTUUECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), runoresa

rJ1I00aJbHOTO TOTEIJICHUS KIIUMAaTa,
NapHUKOBBIN 3P QeKT.

VYTroJpHas KMCIIOTA U €€ COJIN, UX
dbu3nUecKre 1 XMMUYECKUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnnas peakius Ha
KapOoHaTHOHBI. VMcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIEHHOCTH U CEJIbCKOM
X035UCcTBE. [IepBOHAYaIbHBIE TTOHATHS

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 31eMeHTOB [VA-
TPYIIIbI U UX COCTMHEHUN C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB
yIJIEPOJIa M KPEMHUS U UX COEUHEHUN
(OKCHIOB yTJIepo/ia, YTOJIbHOU KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHUEBOW KHUCIIOThI, CUIIUKATOB),
CIOCOOBI UX TOJY4YECHHUSI, IPUMEHEHUE U
3HAYEHHE B IIPUPOJE U )KU3HU YEIIOBEKA.
OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHE BEILIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha IpUMEpax
COEMHEHNH YIJIEpOJA U KPEMHHUSI.
Onpenensatb kKapOOHAT- U CUITUKAT-UOHBI
B pacTBOpE.

OOBIICHATH CYIIHOCTh KOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPY’KAIOIIEH cpeie.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OPraHUYECKUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUI (METaH, 3TaH,
ATUJICH, AETUJICH, 3TAHOJ, [JIULIEPUH,
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00 OPraHUYCCKUX BCUICCTBAX KAK O YKCyCHasA KI/ICJIOTa), B3aUMOCBA3b
COCIMHCHUAX YIJICpOaa (MeTaH, OTaH, HCOPraHNYCCKUX COCI[HHGHI/Iﬁ yriepoaa u
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ATUJIEH, alleTUJICH, TAHOJ, TJIULEPHUH,
YKCyCHasi KUCIIOTa).

[IpupoaHbie HICTOYHUKHU YTIEBOAOPOIOB
(yrosip, npupOAHbIN ra3, HeQTh),
MPOYKTHI UX TepepaboTKu (OCH3HUH), UX
POJIb B OBITY ¥ TIPOMBITINICHHOCTH.
[ToHsiTHie O OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yrieBojiax —
1 WX POJIA B )KU3HU YETIOBEKA.
MarepuanbHOe €JUHCTBO

OpTraHUYECKUX M HEOPTAHMYCCKHUX
coeauHenun. Kpemnaui, ero

dbusznuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJTy9YCHHE W IPUMCHCHHE.

CoenuHeHus: KpEMHHUSI B PUPO/IE.
OOGmue peAcTaBieHUs] 00 OKCHIC
kpeMHuus (IV) u kpeMHHEBOI KUCTOTE.
Cuiikatel, UX WCIOJIb30BaHHE B OBITY,
MEIUITUHE, TIPOMBIIIJICHHOCTH.
Baxueimme cTtpouTtenbHble MATEPUATIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
x)esne300eToH. [TpobaeMbl 6e301macHOro
WCIIOJTH30BAHUS CTPOUTEITBLHBIX
MaTepHUaJioB B MOBCETHEBHON KU3HHU.

OpTraHUYECKHUX BEIECTB.

OnuceIBaTh pOJIb OEIKOB, )KUPOB U
YTIIEBOJOB B (DYHKIIMOHUPOBAHUHT

YKUBBIX OPTaHU3MOB, COCTaB MPUPOHBIX
HMCTOYHUKOB YTJIEBOJIOPOJOB, UX POJb B
OBITY ¥ IPOMBIIILJICHHOCTH.

[IpoBOANTH BBIYKCICHUS MO YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[InanupoBaTh M OCYIIECTBIATh Ha
MPaKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOACHMUS, JI€TIaTh BBIBOIbI
MO pe3ybTaTaM IKCIIEPUMEHTA TIPH
MPOBEJICHUN JTA0OPATOPHBIX OIMBITOB U
MPaKTUYECKUX PaldoT.

CrnenoBaTh npaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUM TIPU
UCITIOJIb30BAHUU XUMHYECKOM

MOCY/Ibl U 000pPYAOBaHUS.
Hcnonb30BaTh IPH BHITIOTHEHUH
y4eOHBIX 3aJaHUIN TEKCTHI

y4eOHUKa, CIIPAaBOYHbBIC MATEPUAIIBI
(ITepuonnueckyro cUCTEMY XUMUYECKUX
anemenToB /. . MenneneeBa, Tabauiry
PacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.
Mopgenu KpUCTaIIMYECKUX PEIETOK

COJIEN B BOJE, JNEKTPOXUMHUYECKUH P
HaIpsHKEHUI METAIIOB)

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNNCbIO
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anmasa, rpadura, QyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLun
pPacTBOPEHHBIX BEIIECCTB
aAKTUBHUPOBAHHBIM YTJIEM U YCTPOWCTBOM

IIPpOTHUBOI'a3a.

O3HakOMJIEHHE C TPOAYKIHUEN
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
MPOMBILIUIEHHOCTB ).

Mojienn MOeKyJ1 OpraHUYECKUX

BCIICCTB.

JlabopamopHuwiii onvim:
[Tonyuenue, coOupanue, pacrio3HaBaHUE

U U3yYECHHE CBOWCTB YTJIEKUCIIOTO rasa.
[IpoBeneHre KaUECTBEHHBIX PEAKIIUNA Ha
KapOOHAT W CUJIMKAT-UOHBI U U3YyUYEHUE
MIPU3HAKOB UX MPOTEKAHMUS.
lpaxmuuecxue pabomoi:

No 4. TlomydyeHue yTIEKUCIOro Tasa,
V3YYEHHUE €TI0 CBOMCTB.

No 5. Penienue sxcnepuMeHTaIbHBIX

3a51a4 o reme «BaxkHenme
HEMETAJJIBI U UX COCIUHECHUS))
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Buviuucnenus: 1o ypaBHEHUSIM
XAMUYECKUX PEAKIINN

Hroro no pazneny
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Pa3znesa 3. MeTra/LlIbI M HX COCTUHEHUSA

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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OO6mue cBoiicTBa 4 OO01mmas XxapakTepucTUKa XUMUIECKIX PackpbIBaTh CMBICI N3y9aeMbIX TOHSATHHA
METAJIJIOB 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX | M IPUMEHSTE 3TH [IOHATHS [IPH
nojoxenus B Ilepuoaudeckoil cucTeMe | ompcanuu CBOMCTB BELIECTB U MX
XUMHYIECKHUX 3JIEMCHTOB npeBpaiieHuit. OObSCHATH 0011IKe
J.W. Menzeneesa 1 CTpOCHUS. aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHU CBOICTB
Ctpoenne meTannos. MerammuaecKas DIIEMEHTOBMETAIUIOB M UX COCTUHCHUN C
CBSI3b u MeTaJUTnYecKast

y‘{éTOM CTPOCHUS UX aTOMOB.

KpUCTAIUINYECKAas PEIIETKA.
p p XapakTepu3oBaTh CTPOCHUE METAJIIOB,

DIIEKTPOXUMHYECKUN PsiJT HAMIPSHKCHUI
METAJUI0B. PU3HUECKUE U XUMUYECKUE
cBorcTBa MeTauioB. OOIIME CIIOCOOBI

oO1ue PuU3NUecKue U XUMUUECKUE
CBOMCTBa METAJIJIOB.

XapakTepu3oBaTh O0IIHE CIIOCOOBI
noxyuyeHus metauioB. [lonstue o

KOPPO3HUU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.

MMOJIY4YCHUA MCTAJLJIOB.
OnuceIBaTh CIIOCOOBI 3alIIUThI MCTAJJIOB

Crnasel (cTalb, 4yryH, OT KOppO3uH.

JIOPATIOMMHMMN, OpOH3a) U HX CnenoBaTh npaBuiam 0€30MacHON

IpUMEHEHKE B OBITY U paboThI B J1a0OpATOPHUH TTPH

IPOMBILUIEHHOCTH. MCIOJIb30BaHUU XUMUYECKOU MOCY/IbI U
000py0OBaHUS.

Xumuyeckuii IKChepumenm:

,ZZeMOHcmpauuu: HpOI/I3BOI[I/ITI> BBIYHMCIICHHUA IIO0

OO0pa3iubl METAIIIOB U CILIABOB. YPaBHCHMAM XHMHIHCCKIX PCAKLIIH,

JM OJMH U3 PEareHTOB KUT
N3y4enue pe3ybTaToB KOPPO3UU eI O 3 pealtHTOB COACP

MIPUMECH.
METaJIIOB (BO3MOKHO

HCTIONB30BAHHE BHIEOMATEPHATOR). Y4acTBOBaTh B COBMECTHOM paboTe B

JlabopamopHvie onvimol: 11ape Uin IPyIIe.

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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O3HaKOMJICHHE C 06pa3uaMH MCTAJlJIOB U
CIIJIaBOB, UX (i)I/ISI/I‘-ICCKI/IMI/I CBOMCTBAMH.

Hcnonb30oBaTh U BHIMOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl YUYCOHHKA,

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
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Buviuucnenus: no ypaBHEHUSIM CIIPaBOYHBIE MaTEPHUAIIbI
XUMUYECKUX PEAKIIUil, €CIIU OJIUH U3 (ITeppognueckyro CUCTEMY XUMHUYECKHX
pEareHTOB CONEPKUT NPUMECH anemenToB J. 1. Menneneera, Tabnuiry

PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DIIEKTPOXUMHYECKUAN PSJT
HaIpsHKEHUI METaJLIOB)

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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3.2

Baxnenmune
METAJUIbI U UX
COEIUHEHUA

16

II{emounble MeTaJIJIbL: TTOJIOKECHUE B
[Teproanyeckoil cucreMe XuMHIECKUX
anemeHTOB [[.1. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0XJECHUE B IIPUPOE.
dusznyeckre 1 XMMHUUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCUABI HATPUS U KaJIUSL.
[IprmMeHeHuE MIETOYHBIX METAIOB M UX
COCIMHECHUU.

[IlemoyHO3eMeIbHbIC METAJIIBI MATHUM U
KaJbLIMK: TIOJ0KeHue B [leproanueckon
CHCTEME XMMHUUYECKUX DJICMECHTOB

J.1. MenneneeBa, CTPOEHHE UX aTOMOB,
HaxoXXJIeHUe B nipupojie. dusnyeckue u
XAMHYECKHE CBOMCTBA MarHus n
Kainblysa. Baxuenmme coeTnHeHns
KaJIbIUS (OKCHI, THAPOKCH, COJIH).
JKEcTkocTh BOJBI U CIOCOOBI €€
YCTpPaHECHUA.

ATIOMUHM: TTOJIOKCHHUE

B [leproanueckor cucteMe XMMHUYECKUX

OOBACHATDH 001ITME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOBMETAJIOB
Y UX COCJIMHEHHUH B TPyINIax € y4ETOM
CTPOEHMS UX aTOMOB. XapaKTepHU30BaTh
buznyeckrue 1 XuMUYECKIe CBOMCTBA
IIPOCTHIX BEIIECTB METAJIJIOB U UX
COEIMHEHUH (OKCUI0B, THIPOKCHIOB,
coJieit), cIoCOOBI UX MOTYUYEHUS,
MPUMEHEHUE U 3HaYEHUE B IPUPOJAC U
’KU3HH YEJIOBEKa. Y CTAHABIMBAThH
IIPUYHHHO- CJIEICTBEHHYIO CBS3b:
CTPOEHME BEIIECTBA — CBOWCTBA —
MPUMEHEHUE — HA IPUMEPaxX U3y4aeMbIX
BelecTB. Pacrno3HaBaTh C IOMOLIBIO
KAUECTBEHHBIX PEAKIMil HOHBI METAJIOB:
MarHusi, Kajablus, aJlOMAHUS, IMHKA,
xenesa (1) u xxenesa (I111), meau (11).
Jloka3biBaTh aM(pOTEPHBII XapakTep
OKCHUJIOB M TUAPOKCHUIOB aJTFOMUHHUS U
LUHKA.

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXQEHUE
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anemeHTOB [[.1. MenneneeBa, ctpoeHue
aToMa, HaXO0XKJICHHE B TIPUPOJIE.
du3nyecKrue 1 XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCH/JIa U TUJPOKCUJIA ATFOMUHUS.
Keneso: nonoxenue B [lepnonnueckoit
CHUCTEeME XUMHUYECKHX deMeHTOB JI.1.
MenpeneeBa, CTpOEHUE aTOMA,
HaXO0XJICHHUE B Npupojie. Pusndeckue u
XAMUYECKHE CBOMCTBA keme3a. OKCUIEL,
ruApoKcuibl u coiu xxenesa (II) u
xkenesa (III), mx cocras, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco0eHHOCTH B3aMMOACHCTBUS OKCH/IA
KaJIBITUSL ¥ HATPHUS C BOJIOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalMBaHye MIaMeHU HOHAMH HaTpus,
KaJIUS ¥ KaJTbLIUsl (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Ipouecc ropeHus xene3a B KUCIOPOJIE

[InanupoBaTh M OCYIIECTBIIATh Ha
MPaKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, J1eTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA
IIPU NPOBEECHUU J1a00PATOPHBIX OMBITOB
U TIPAKTUYECKUX PabOT.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1a0OPATOPUH TIPU
UCIIOJIb30BaHUN XUMHUYECKOM

MOCY/Abl U 000pPYAOBAHUS.

[1pon3BOAUTH BEIYUCICHUS TI0
XUMUYECKUM YPaBHECHHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wid rpymre.
BricTpauBaTh pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha HMOPMAITUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MATEPHUAIIOB, FPAMOTHO
WCIIO0JIB30BaTh U3y4YEHHBIN TOHITUNHBIN
amnmapart Kypca XuMUHU

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO
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(BO3MOXKHO HCIIOJIb30BAHHUE
BHJICOMATEPHUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHne Ka4ECTBEHHBIX PEAKIIMI Ha
HMOHBI (MarHus, Kajablius, aTIOMUHHUS,

[OKYMEHT MOAMNWCAH 3JIEKTPOHHOM NOAMNCbIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:47 (MSK) Ceptudukar 9C1F4B2CD4A62815521BB6F280BFoA4
"HEHALLUEBCKAS CPEQHSAS OBLLIEOBPA30OBATEJIbHASA LUKOJIA", YcukoBa
EneHa BukTopoBHa, AvpekTop




®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

1uHKa, sxenesa (II) u xxenesa (111), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanue ampoTepHBIX CBOWCTB
TUAPOKCUJIA ATFIOMUHUS U THAPOKCUIA
IIAHKA.

lIpakmuueckue pabomeoi:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTpPaHEHUS.

Neo 7. PemieHue sKCriepuMEHTAIBHBIX
3a71a4 1o TeMe «BakHelnme MeTauisl U
UX COCTUHECHUS».

Buviuucnenus: no ypaBHEHUSIM
XUMUUYECKUX PEaKIUi, €CIIU OJUH U3
pEareHToB JlaH B U30bITKE WU
COJICP>KUT NMPUMECH; MaCCOBOM JT0TH
BBIX0/1a MPOAYKTa PEaKINU

Uroro no pazneny 20

Paznen 4. Xumus u okpy:kaomas cpeaa

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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4.1 | Xumus u 3 BemectBa 1 maTtepuasnbl B IOBCEAHEBHOU | XapaKTEepU30BaTh POJIb XUMHUHU B
OKpyJKaromas cpeaa JKM3HU 4elioBeka. be3omacHoe pa3IUUHbBIX cepax AesITeIbHOCTH
HCIIOJIb30BAaHNE BEIIECTB U XUMUYECKUX | JIIOJE€H, OCHOBHBIE BEILIECTBA U
peaxuuii B ObiTy. IlepBas momors npu MaTepHabl, IPUMCHACMBIC B )KU3HU
XUMHUUYCCKUX OKOrax U OTPAaBJICHUSAX. COBPECMCHHOTI'O Y€JIOBEKA.
XUMHYECKOE 3arpA3HCHUE OKPYXKAIOWEH | OOBACHATH YCI0BHUs GE30IACHOTO
cpennl (mpeaenbHas oIy CTUMast HCIIOJIb30BAHUS BEIIECTB U XUMUUYECKUX
KOHIICHTpAIIUs BeIIecTB. PoJib XUMUK B | peakiuii B OBITY.
pELIEHUN IKOJIOTHYECKUX MTPOOIIEM. AHaIIM3UPOBATh U KPUTHIECKHU
Xumuueckuii yKcnepumenm: OIICHUBATh MH()OPMAIIHUIO O BJII/I}IHI/II:I
Temoncmpayuu: MPOMBIIJIEHHOCTH, CEJIbCKOTO X035UCTBA,
UsyueHne 0Gpa3IOB MaTepHAIIOB TpaHcnopTa If JIp. Ha COCTOSIHUE
(cTekI10, CIUIaBbl METAJIIOB, MMOJIUMEPHBIC OKPYHAIOHICH CPCIBL.
MaTepHaIbl) YMeTh OKa3bIBaTh MEPBYIO MOMOIIL TPHU
XUMHYECKUX 0KOTax U OTPABIICHUSX.
[IprHUMaTh ydacTHe B 00CYKICHUH
npo0IeM XUMHUUYECKOU U SKOJIOTUYECKOMN
HAIPaBJICHHOCTH, BHICKA3bIBAThH
COOCTBEHHYIO MO3HIIHIO TI0 MpobdiieMe u
npeiaraTb BO3MOXKHBIE ITyTH €€
pelLIeHUs
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBIIEE YNCJIO YACOB 68

I10 [TIPOI'PAMME
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