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AKTYaJIbHOCTb M Ha3HAYEHHe IPOrpaMMbl

Kypc Bueypounoit pearenbHoctu «lloaroroBka k OI'D mo xumum» paszpaboraH B
COOTBETCTBUH ¢ TpeboBaHusIMHI DerepaibHOr0 TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
ocHoBHOro obmiero oo6pazopanuss (PI'OC OOO), Ha OCHOBE MNPUMEPHOH OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsl.

Pabouas nporpamma paccunrana Ha 33 daca (1 yac B Hezeno).

[IpeBpamenue OI'D B 0jHY U3 OCHOBHBIX (HOPM aTTeCTAIMH YJaLIUXCS 9-X KIIACCOB YK€
ceiyac OKa3bIBaeT cephbe3HEe BIMSHUE Ha Bech yueOHbI nponecc. [Toaroroska k OI'3, koTopas,
KaK M3BECTHO, BBICTYNAeT JUIIb WHCTPYMEHTOM BBISBJICHMS 3HAHUM M yMEHHUH ydaluxcs Mo
IpeMETy, CTAHOBUTCS OJHOM U3 TTIaBHBIX 33724 y4eOHBIX 3aHITUN B IEBATHIX KJIACCAX.

Tonpko xopoliiee 3HaHHE IIPEIMETa BO BCEX €0 aCleKTax sBJIIETCS OCHOBOM yCIEIIHOM
caauu OI'D. [ToaTomy B 1IKOJIaX BBOAAT CHEIHANIbHBIE 3aHATHS IS MOATOTOBKH K OI'D.

JlaHHBIN TIaH MpeAHa3HaueH MAJs MOATOTOBKH oOydaromuxcs 9-x kimaccoB k OI'D B
HOBOU Qopme. B ycroBusx pepopMupoBaHus pOCCUHCKON CUCTEMBI 00pa30BaHUs aKTYaIbHON
cTaja mpobjeMa MOATOTOBKM ydamuxcs K HOBod (opme arrecrammu — OI'D. OI'D no xumun
OTHOCHUTCS K YUCIYy T€X MPEAMETOB, KOTOPHIE SIBISIOTCS Hanboliee BOCTPEOOBAaHHBIMU. 3aHATHUS
o noArotoBke Kk OI'D mo XuMuM npegHazHavueHbI 1715 TEOPETUUECKON U MPaKTUYECKOM MOMOIIN
B MOATOTOBKE K ['OCyJapCTBEHHON MTOTOBOW aTTECTAllMM BBIMTYCKHUKOB MO OOIIECTBO3HAHUIO.
3aHATHSI OPUEHTUPOBAHbI HAa MOBTOPEHHE, CHUCTEMATH3alMI0 U YIIyOJIeHHOE M3Y4YeHHE Kypca

XHUMHH OCHOBHOH IOKOJIbI, @ TAKKC Ha IIOATOTOBKY 06yqa}oumxc;1 9-x ximaccoB k OI'D.

BapuaHThI peajM3anuu nporpaMmMsbl H (popMbl POBe/IEHUs 3aHATHI

[Tporpamma peanusyercs B pabote ¢ 00ydaroummucs 9 Kiaccos.

ITporpamma kypca paccuntaa 1 rog oOydeHus ¢ IpoBeIeHUEM 3aHATUH 1 pa3 B Helento.
Peanuzanuss  mporpamMMbl  Ipeamojiara€T  MUCMOJb30BaHME  QopM  paboOThI, KOTOpbBIE
IpelyCMaTpUBAIOT  AaKTUBHOCTh M CAMOCTOATEIBHOCTh  OOy4YaloIIMXCS,  COYETaHUe
UH/IMBUYAJIbHOW M TPYIIOBOM pabOThI, MPAKTHUECKYIO M UCCIEI0BATEIbCKYIO JIEATEIBHOCTb.
[ToarotoBka k OI'D mpuaaér yBepeHHOCTH B ce0€ U YMEHBILIAET CTPECC, KOTOPBIN TaK UM UHAYE
IPUCYTCTBYET TMpH chade »5K3aMeHOB. bnarogaps ToMy, uYro peOEHOK OyaeT XOpoIio

MOATOTOBJICH K CeIu(UKe 3aJaHui, OH CMOXKET IMOKa3aTh CBOM pealbHbIM YPOBEHb 3HAHUM.

B3aumocssse ¢ nporpammoi Bocnuranus
O)IHI/IM nu3 HaHpaBHeHI/Iﬁ ImporpamMmaI Bocrmiranmnsa saBisercs «OCHHOCTU HAYYHOI'O
MO3HAHMSI — BOCIIUTAHHUE K CTPEMJICHUIO TIO3HAHUSA Ce0s1 U IPYTUX JIFOIEH, MPUPOJIBI M OOIIECTBA,

MMOJIYYCHHIO 3HaHPII>’I, Ka4€CTBCHHOI'O 06pa3OBaHI/ISI C Y4YCTOM IJIMYHOCTHBIX HWHTCPCCOB U



OOLIECTBEHHBIX MOTPEOHOCTEH». ODTHU LEHHOCTH HAaXOAST CBOE OTpa)XEHHE B COJEp)KaHUU
3aHATUH, KOTOpPBHIE TO3BOJIAIOT OOYYEHHUIO Y4YalIMXCsl HaBbIKAM CAMOOPraHH3alMd |
CaMOKOHTPOJISI, BOJIEBOM CaMOpPETyJISALUH, PA3BUTHs BHUMAHMs, [aMATH, MBIIUICHNUS,
BOCIHUTAHUE IEHHOCTEH HAy4YHOTro MO3HaHMs, (OPMUPOBAHHME KYIBTYphl 3JA0pPOBOro obOpaza
YKU3HU, SMOLIMOHAIILHOTO OJIaronoIyqHsl.

Peanuzanuss xypca cnocoOCTBYET OCYLIECTBICHHMIO TJIABHOW IIETM BOCHHUTAHUS —
IIOJIHOLICHHOMY JIMNYHOCTHOMY pa3BUTHUIO IIKOJBHUKOB M CO3JaHHUIO YCIOBHM JUII HX
MO3UTUBHOW COLMATIN3ALINH.

Oco0eHHocTH padoTHI NEAAroroB Mo MporpamMmme

B nnanupoBanuu, opraHu3alnyy ¥ MPOBEACHUM 3aHATUN y4acTBYET YUUTENb XUMUU. Jlis
YCHENIHOW MOATOTOBKM oOyuaromuxcs k caaye ['MA memgaror A0mKeH MpaBHIIBHO OIEHUBATDH B
TE€YEHHE BCEro y4eOHOro mepuojia 3HaHUs, YMEHUS U HABBIKUM O00YYaroIINXCs B COOTBETCTBUU C
WX UHIUBUIYATbHBIMA OCOOCHHOCTSIMU M BO3MOXKHOCTSIMHU.

3ajaya y4duTedsl COCTOUT B peald3alliM COJEp)KaHUs Kypca uepe3 B BOBJICUYECHUE
0o0yyaromuxcsi B MHOTOOOpa3HYIO JEATEIbHOCTh, OPraHM30BaHHYIO B pa3HbIX (opmax.
Pe3ynbratom paboThl B IEPBYIO OUYEPEb SBISETCS TNYHOCTHOE pa3BUTHE pedeHKa. JINYHOCTHBIX
pEe3yNbTAaTOB MEAAror MOXET JAOCTHYb, YBIEKas peOeHKa COBMECTHOW M MHTEPECHOW M HEro
JeSITeIbHOCTBIO, YCTAHABIMBAs BO BpPEeMsl 3aHATUN JOOPOXKENaTeNbHYI0 U IMOJAEPKUBAIOIIYIO
aTMocepy, Hachllas 3aHATHE JINYHOCTHO LIEHHOCTHBIM COACPKAHUEM.

OCOOEHHOCTBIO 3aHATUH SIBISIETCS MHOrooOpasue, MCIOJIb3YEMbIX IeAaroroB (Gpopm
paboTHI.

Coaepxxanue Kypca

BemecrBo 7 yaca

Crpoenne artoma. CTpoeHHE 3JEKTPOHHBIX 000J04eK aTOMOB TMepBbIX 20 3JIEMEHTOB
Ilepnonnueckonn cucremsl [[.M. Menneneesa. Ilepuonnueckuii 3akoH u Ilepuonudeckas
cucrema xumuyeckux sneMmeHToB .M. MenpeneeBa. I'pynmbl u nepuoasl [lepuogmueckoit
cucteMbl. DU3MYECKUH  CMBICI  TOPSAKOBOTO  HOMEpPAa  XHMHYECKOIO  DJIEMEHTA.
3aKOHOMEPHOCTH  M3MEHEHHMS CBOMCTB JIEMEHTOB M MX COCIMHEHUH B CBA3M C
noinoxkeHueM B Ilepuonnueckor  cucreme xumuueckux ssemeHToB J[.M. MeHnneneesa.
CrtpoeHue BemiecTB. XUMHUYECKasl CBsI3b: KOBaJEeHTHAas (MOJIApHAsT W HEMOJIsSIpHAsl), WOHHafi,
MeTajuInuecKas. BaJeHTHOCTh XUMHYECKHX 53JIeMEHTOB. CTENEeHb OKHMCICHHS XUMHYECKHX
aneMeHTOB. IlpocTeie U cnokHble BemecTBa. OCHOBHBIE KJIACCHI HEOPTaHMYECKHUX BEIECTB.
Homenkiiarypa HEOpraHM4eCcKux COeIMHEHUN.

XumMuyeckas peakuus / yaca



XuMuyeckasi peakuus. Y CIoBUsSl U MPU3HAKUA MPOTEKAHUS XUMHUYECKUX pEAKIUM. XMMHYECKUE
ypaBHeHus. CoXxpaHEHHE MacChl BEIIECTB NpPU XHMHUYECKUX peakuusx. Kiaccudukarus
XUMUYECKUX PEAKIMi MO pa3IMuyHbIM MPU3HAKAM: YUCIY U COCTABY MCXOJHBIX U MOJIYYCHHBIX
BEILIECTB, WM3MEHEHHMIO CTEIEHEH OKUCICHUS XHWMHUYECKHMX JIIEMEHTOB, IOIJIOIIEHUIO U
BBIJICJICHUIO  DHEPrUU. OJIEKTPOJIUTBI W HEIIEKTPOJIUTHI. KarvnoHsl ¥  aHMOHBL
DNEKTPOIUTHYECKAsE TUCCOLMALUs KUCIIOT, 1eodel u cosell (cpeanux).  Peakuuu MoHHOTO
oOMeHa UM YCIOBUS HUX  OCYWIECTBIEHUA. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.
OKucnuTenp 1 BOCCTAHOBUTENb.

JJleMeHTapHbIE OCHOBbI Heopranmveckoii xumum. I[lpencraBiienusi 00 OpraHuvYecKHx
BeulecTBax 10 yacoB

XUMUYECKUE CBOWCTBA MPOCTBIX BEUIECTB. XUMHYECKUE CBOMCTBA IMPOCTHIX BEIIECTB-
METAJUIOB: IIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB, AJOMHUHMS, Kene3a.  XUMHYECKUe
CBOMCTBA MPOCTHIX BELIECTB-HEMETANIOB: BOJOPOAA, KHUCIOPOJa, TrajOreHOB, CEpbl, a30Ta,
docthopa, yriepoma, KpemMHHS. XHMHUYECKHE CBOMCTBAa CJIOXHBIX BEHIECTB. XHUMHYECKHE
CBOWCTBAa OKCHJOB: OCHOBHBIX, aM(OTEpHBIX, KHCIOTHBIX. XHWMHYECKHE  CBOMCTBA
OCHOBaHWH. XHUMHUYECKHE CBOWCTBA KHUCJIOT. XMMHUYECKHE CBOWCTBA cCoOJiel (CpeaHux).
B3anMocBs3p pa3nUYHBIX KJIAcCOB HEOpPraHMYecKHx BemiecTB. [lepBoHauanbHbIE cBEAEHUS 00
OpraHMYECKHUX BEIIECTBAX. YIJIEBOJOPOABI IpEIECIbHBIE M HENpEICIbHBIE: METaH, JTaH,
TWIIeH, auetuieH. Kucinoponcoxepkamue — BellecTBa:  COUPTHI (METaHOJ,  3TaHOI,
TJIMLEPUH), KapOOHOBBIE KHUCIOTHI (YKCycHass W cTeapuHOBas).  buonormdecku BaxxHbIE
BEIeCTBA: OCJKH, KUPBI, YTIICBOIBI.

MeToabl MO3HAHMS BeHIECTB M XHUMHMYECKHUX SIBJIEHHIl. JKCIEePUMEHTAJbHbIe OCHOBBI
xumum 9 yaca

Onpenenenne xapakrepa Cpelbl pacTBOpa KUCIOT M IIEJIOYed C MOMOILBI HHAMKATOPOB.
KauecTBeHHBIE peaklMM Ha WOHBI B pacTBOpe (XJIopuia-, cynbdar-, KapOOHAT-WOHBI, HOH
ammoHust). [lonmyuenue razooOpa3Hbix BemiecTB. KauecTBeHHBbIE peakIMM Ha Ta3000pa3HbIe
BellecTBa (KUCIOPO, BOJOPOJ, YIVIEKHCIBIM ra3, amMmuak). BbrumcieHuss maccoBoil nonu
XMMHUYECKOTO 3JIEMEHTA B BEUIECTBE. BBHIUMCIEHUST MAaCCOBOM /101 pacTBOPEHHOTO BEIIECTBA B
pacTBope. Boluncnenue KkonmdecTBa BEIIECTBAa, Macchl WM 00beMa BeIIecTBa IO

KOJMYCCTBY BCUICCTBA, MAaCCE UJIN O6T)€My OAHOI'0 U3 PCarcHTOB UJIM ITPOAYKTOB PCAKIINH.

IInanupyemMble pe3yJbTaTbl OCBOCHHS KypPca BHEYPOYHOM JAesATEIbHOCTH
Oobyuenne kypcy «lloaroroka k OI'D mo XuMum» HampaBlIeHO Ha JOCTHI)KEHHE

00yJaronMMuUCS CAEAYIOMHNX JUYHOCTHBIX Pe3yJabTATOB:



1) B ICHHOCTHO-OPUEHTAIIMOHHON c(epe — UYYyBCTBO TOPAOCTH 32 POCCHHCKYIO XUMHUYECKYIO

HayKy, TyMaHU3M, OTHOILIEHUE K TPYAY, LIeJIEyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA,

2) B TpyaoBoil cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JajbHEHIIEH

00pa3oBaTeNbHOI TPACKTOPHUH;

3) B mo3HaBaTelbHOW (KOTHUTUBHOM, WHTEIUICKTyaJbHOW) cepe — MOTHUBALUA Yy4YEHUS,

YMEHME YIPABIATh CBOEH [103HABATEIbHON AESITEIbHOCTBIO.

MeTanpeaMeTHBIMHU Pe3yJdbTATAMM OCBOCHHS BBITYCKHUKAMU OCHOBHOM IIKOJIBI MPOrPaMMBbl

o kypcy «Iloaroroska k OI'D o XUMUN» SBISIOTCS:

1) BnameHue  yHHMBEpPCaJIbHBIMU  E€CTECTBEHHO-HAyYHBIMH  CHOCOOAMHM  JIESATEIBHOCTH:

HaOJII0/IEHUE, U3MEPEHHUE, AKCIEPUMEHT, Y4eOHOE MHCCIEeI0BaHUE; IPUMEHEHUE OCHOBHBIX

METO/IOB TIO3HaHUS (CUCTEeMHO-WH(GOPMAIIMOHHBIN aHaNW3, MOJCIUPOBAHME) JUISI H3YYEHUS

pa3IMYHBIX CTOPOH OKPY>KAroIIel NeiCTBUTENLHOCTH;

2) WCIOJIb30BAaHHE YHHUBEPCAJIbHBIX CHOCOOOB MEATEIBHOCTH IO PEIICHUI0 Mpo0ieM W

OCHOBHBIX MHTEJUIEKTYaJbHBIX oONepanuil: (opMyJlIMpOBaHME THUIIOTE3, AHAJIW3 M CHUHTES,

CpaBHEHHE, 0000IIEHHE, CUCTEMATU3AallNs, BbISIBIIEHUE IPUYNMHHO-CIIEICTBEHHBIX CBS3€H, TOMCK

AHAJIOTOB;

3) yMeHue TeHeprpoBaTh AU U ONIPEAETATh CPEACTBA, HEOOXOIMMBIE IS UX peaTu3allii;

4) yMeHHE OIpeAeNsaTh IMeJIM MU 3a7aud JIeATeIbHOCTH, BBIOMpATh CpEACTBA pealn3alluu

eI | MPUMEHSTh UX Ha MTPAKTHUKE;

5) UCTIONB30BaHUE PA3TUYHBIX HCTOUHUKOB IS TOMy4YEHUSI XUMUUYECKON HH(pOpMaIiH.

IIpeaMeTHBIMHM pe3yJIbTATAMH OCBOCHHUSI BBIMYCKHUKAMH OCHOBHOW IIKOJBI MPOrPaMMbl

no kypcy «Iloaroroska k OI'D o XuMun» SBIAIOTCA:

1. B mo3naBarensHOI cdepe:

— JaBaTh OMNpeAeNeHUS H3YYEHHbIX IOHATHUN: BEIIECTBO (XMMMUYECKUN 3JIEMEHT, aToM,
MOH, MOJIEKYJIa, KpUCTAJJIMYECKasl pelleTKa, BELIECTBO, MPOCTbIE M CIOXKHBIE BEIECTBA,
xumMu4deckas (Gopmysia, OTHOCHUTENbHAas aTOMHas Macca, OTHOCHTENbHAas MOIEKYIsIpHas
Macca, BaJEHTHOCTb, OKCHJABI, KHUCJIOTBl, OCHOBaHUS, COJM, aM{QOTEPHOCTH,
WHAUKATOP, MEPUOANYECKUN 3aKOH, NEpUOAMYEcKas CUCTeMa, MepHoJuYecKas Tabnuua,
U30TOMbI, XUMHUYECKass  CBsI3b,  DJEKTPOOTPULIATEIbHOCTh,  CTENEHb  OKHUCIICHUS,
AJNIEKTPOJIUT); XUMUYECKasi peakluus (XUMUYECKOE YpaBHEHMHE, TEHETHYECKasl CBA3b,
OKHCJIEHHE, BOCCTaHOBJIEHUE, AJIEKTPOJIUTUYECKAs JUCCOLHUALUSA, CKOPOCTh XUMUYECKOU
peaKimm);

—  ¢opmynupoBaTh nepuoanueckuii 3akon J.11.MeneneeBa u pacKkpbIBaTh €ro CMbICI;

— ONWCHIBATh M pa3inyaTh HU3y4YEHHBIE KJIACChl HEOPraHMUYECKUX COEAMHEHMH, IPOCThIE U

CJIOKHBIC BE€IIECTBA, XUMUUCCKHUE PCAKIINHU,



—  KJIacCU(HUIMPOBATH U3yUCHHBIE OOBEKTHI U SBICHHUS;

CTPYKTYpUPOBAaTh W3YYCHHBI MaTepwal M XUMHUYECKYI0 HH()OPMAIUIO, MOJYYCHHYIO H3
JIPYTUX UCTOYHHUKOB;

2. B nieHHOCTHO-OpHEHTAIIMOHHOH cepe:

— aQHAIM3UPOBaTh M OLEHUBATh MOCJIEJICTBUSA JMJIs OKpYXKawolled cpelabl OBITOBOM U

HpOHSBOI{CTBCHHOﬁ JCATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BC€IICCTB,

(O8]

. B TpynoBoii cdepe:

IUIAHUPOBATh U MPOBOJUTH XUMUYECKUN SKCIIEPUMEHT;

OOyvarommiicst TOJKEH 3HATH/TIOHUMATh:

—  XMMMYECKYK0 CHMBOJIMKY: 3HAaKM XHMHUYECKHUX DJEMEHTOB, (OPMYJbl XUMHYECKHX
BELIECTB, YPAaBHEHUS XUMHUECKUX PEAKIIMA;

—  BaKHeHIlIMe XMMUYECKUE TIOHATHUSA:

—  BELIECTBO, XMMHUYECKMH 3JIEMEHT, aToOM, MOJIEKYJla, OTHOCHUTEJIbHbIE aTOMHas U
MOJIEKYJISIpHAsi MAacChl, MOH, KATUOH, aHUOH, XUMUYECKas CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD,
BAJICHTHOCTb, CTENEHb OKHCIEHMS, MOJb, MOJSpHAs Macca, MOJIPHBIL o00BeMm,
pacTBOpBL, IEKTPOJIMTBI U HEDJEKTPOJIUTHI,  SJICKTPOJUTHYECKas  JUCCOLMALUS,
OKHCITUTENhb W BOCCTAHOBUTENb, OKHCICHHE U BOCCTAaHOBJCHHE, TEIJIOBOH 3ddeKT
peakuuy, OCHOBHBIE THIIbI PEAKIIM B HEOPraHMYECKON XUMUU;

—  XapakTepHbIE NPU3HAKU BaXKHENIINX XUMHUYECKUX MOHSATUMH;

— O CYIIECTBOBAHUHU B3aMMOCBS3M MEXKJY BAKHEHIIMMHM XUMHUYECKUMH TOHSATUSMHU; CMBICI
OCHOBHBIX 3aKOHOB M TEOpPUM XHUMHHU: aTOMHO-MOJIEKYJISIpHAs TEOpHUs; 3aKOHBI
COXpPAaHEHHsI MacChl BEUIECTB, IIOCTOSHCTBA cocTaBa; llepumonmuecknit 3akon JI.M.
MenneneeBa, nepBOHaYaIbHbIE CBEACHUS O CTPOCHUH OPraHMUYECKUX BEILECTB.

YMers:

Ha3biBars:

—  XMMHMYECKHE DIIEMEHTHI;

—  COEIUHEHMS MU3YyYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

— OpraHuyeckue BellecTBa Mo uX (opmyine: MeTaH, 3TaH, ATUJICH, alleTUJIeH, METaHoI,
3TaHOJ, NIMLEPHH, YKCYCHas KHCIIOTa, TIII0K03a, Caxapo3a.

OOBSICHATD:

—  (u3MUECKUH CMBICI aTOMHOrO (MOPSAKOBOTO) HOMEpa XUMHUYECKOTO DJIEMEHTa,

HOMEpOB Irpynnbel u nepuoma B llepumonmueckonn cucreme JI.M. MenneneeBa, k

KOTOPBIM JJIEMCHT MMPUHAAJICIKUT,



— 3aKOHOMepHOCTI/I N3MCHCHUA CTpOeHI/IH aTOMOB, CBOI>’ICTB 3JICMCHTOB B Hpe):[enax
MaJIbIX IEPUOJIOB M TJIABHBIX IMOATPYII, a TaK)KE CBOMCTBA OOpa3yeMbIX MMM BBICIIMX
OKCHJIOB;

—  CYIIHOCTH IpOIecca JICKTPOTUTHUSCKOMN JUCCOIMAIIMY U PEAKIIMH HOHHOTO 0OMEHa.

XapakTepu30BaTh:

XUMHUYECKHE JJIEMEHThl (OT BOJOpOJa JO KalbllMs) Ha OCHOBE WX IIOJIOKEHHUS B

[lepuonuueckoii cucreme xumudeckux semeHToB J[.M. MenneneeBa u ocoOeHHOCTEH

CTPOCHUS UX aTOMOB;

—  B3aUMOCBS3b MEX]y COCTaBOM, CTPOCHUEM U CBOWCTBAMH HEOPTaHUYECKUX BEIIECTB;

— XWMHYECKHE CBOWCTBA OCHOBHBIX KJIacCCOB HEOPraHUYECKHX BEIISCTB (OKCHJIOB,
KHCJIOT, OCHOBAaHHUM U COJIEH);

—  B3aUMOCBSI3b MEXJIY COCTaBOM, CTPOCHHEM M CBOWCTBAMH OTHAEIBHBIX IPEICTaBHTEICH
OpPTaHHYECKUX BEIICCTB.

OnpenensTb/KIaccCuPUIMPOBATH:

—  COCTaB BEIIECTB 1O X (Gopmynam;

—  BQJIEHTHOCTb U CTENICHb OKMCIICHUS JIEMEHTA B COCTMHECHUY;

—  BUJ XUMHYECKOU CBSI3U B COSAMHCHHMSIX;

—  TPHUHAJIKHOCTH BEIECTB K ONMpeAeIEHHOMY KJIaccy COeIMHEHHI;

—  TUIBI XUMHYECKUX PEaKIUi;

—  BO3MOXXHOCTh MPOTEKaHUs peakluii HOHHOTO OOMEHa;

—  BO3MOXXHOCTH TPOTCKAHUS PEaKIHii HEKOTOPBIX MPEJICTABUTEIICH OPraHWYECKUX BEIICCTB:
C KUCJIOPOJIOM, BOJOPOOM, METAJIIAMH, BOAON, OCHOBAaHUSIMH, KUCIIOTAMH, COJISIMU.

CocraBnATh:

— cxeMmbl cTpoeHus atomoB TiepBbiXx 20 »snementoB Ilepumonmueckoit cucremsr .U
Menneneena;

—  (opMyIIbl HEOPraHUYECKUX COSTMHEHUN N3yUYeHHBIX KIJIACcCOB;

—  ypaBHEHUS XMMHUYECKUX PEaKIUU.

OO6parmarbes:

— ¢ XUMHYECKOU MOCY0N U JTabOpaTOPHBIM 000PYAOBAHUEM.

[TpoBOAMTH ONBITHI / PACIIO3HABATH OMBITHBIM ITYTEM:

—  TOATBEPXKIAIOIIUE XUMUYECKHE CBOMCTBA M3YUECHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

— IO MOJIYYE€HUI0, COOUPAHUIO M U3YYCHHIO XUMUYECKUX CBOMCTB HEOPTAHHMUECKUX BEIIECTB;

—  Tra3000pa3HbIe BEMIECTBA: KUCIOPOI, BOAOPO/I, YIIIEKUCIBIH ra3, aMMHaK;

—  pacTBOPHI KUCJIOT U IIEI0YeH 0 U3MEHEHUIO OKPACKH UHIUKATOPa;



—  KHUCIIOTBI, IIEJIOYM W CONMM O HAJIMYHUIO B UX PAacTBOpax XJIOpUA-, Cyiabdar-, kKapOoHaT-
MOHOB ¥ HOHAa aMMOHHUS.

Beruncnste:

—  MAacCOBYIO JIOJI0 XMMHUYECKOT0 3JIeMeHTa 10 GopMyJie COSTUHEHHUS;

—  MAacCOBYIO JIOJIKO BELIECTBA B PaCTBODE;

—  KOJMYECTBO BEIIECTBA, OObEM WIIM MACCy BEIIECTBA MO KOJIMYECTBY BEUIECTBA, 00BEMY
WJIM MAacCe peareéHTOB WM NPOAYKTOB PEAKIUU.

Hcnonb3oBaTe OpUOOpETEHHBIE 3HAHUS W YMEHUS B MPAKTUYECKOW JESITEIbHOCTH U

MMOBCETHEBHOM KU3HU IS

— Oe3omacHOro oOpamieHus ¢ BEIIeCTBAMU M MaTepualaMd B IIOBCEJHEBHOM XKHU3HU U
rPaMOTHOI'O OKa3aHUs NIEPBOW MOMOLIH IPU 0XKOraxX KUCIOTAMHU U II€JI0YaMUu;

—  00BsICHEHUS OTJENIbHBIX (PAKTOB U MPUPOIHBIX SIBICHUN;

—  KPUTHYECKOH OLIEHKH MH(OPMAILIUU O BEIIECTBAX, UCIOIB3YEMBIX B OBITY.

MertanpeameTHble pe3yJibTaThl 00y4eHHs

OOyyaromuiicst TOMIKEH YMETh:

OTIpECNATh 1ENb Y4eOHOM NEeSTENbHOCTH C MOMOUIBIO YUYUTENss U CaMOCTOSITENIbHO, HCKATh

CpeACTBa €€ OCYIIECTBICHHUs, paboTas MO IJIaHy, CBEPSATh CBOM JACWUCTBUS C LEIBI0O U TIPU

HEOOXOJUMOCTH HCIPABJIATH OMIMOKM C IMOMOILIBIO YYHUTEIS M CaMOCTOSITENIbHO; MCXOAS W3

yueOHON 3a/1auu, HEOOXOAMMOCTh HCIOJb30BaHUS HAONIONEHUS WM SKCIEpUMEHTa BUIbI

KJaccu(uKalum (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

CO3/1aBaTh MOJIENU C BBIJICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK 0OBEKTa U MpPEeACTaBICHUEM

UX B IPOCTPAHCTBEHHO-TPapUUECKON TN 3HAKOBO-CUMBOJINYECKOH (popMme;

OCYIIECTBIIAITh MPSAMOE JEAYKTUBHOE JI0Ka3aTeIbCTBO; JOKAa3aTEIbCTBO OT MPOTHUBHOIO;

KOCBEHHOE Pa3e/INTENbHOE 10KA3aTEIbCTBO.

paboTaTh MO COCTaBIEHHOMY IIJIaHy, MCIOJb3Yys Hapsly ¢ OCHOBHBIMH M JIOTIOJIHUTENIbHBIE

cpencTBa (CrpaBOYHYIO JIMTEPATYPY, CIOKHBIE TpUOopskI, cpeacta UKT);

C TIOMOINIBIO YYHUTENS OTOWpATh IS pEIICHUs Yy4eOHBIX 3amad HeOoOXOAMMBIE CIIOBApH,

SHIMKJIONEANH, CIPABOYHUKH, 3JIEKTPOHHBIE TUCKU;

COIOCTaBIATh M OTOMpaTh HHGPOpPMAIMIO, TONYYEHHYIO U3 pa3IMYHBIX HCTOYHUKOB

(cmoBapu, SHIIMKIIONEINH, CIPABOYHUKH, SJI€KTPOHHBIE AUCKH, ceTh HTepHEeT);

NpeJCTaBIsATh MH(GOPMALMI0O B BHJAE TaOJIHI], CXEM, ONOPHOTO KOHCIIEKTa, B TOM YHCIE C

npuMmeHenneM cpeacts UKT;

OoQOpMIIATH CBOM MBICIM B YCTHOW M TNHCBMEHHOM peud C Y4YeTOM CBOMX YYEOHBIX U

KU3HEHHBIX PEUYEBBIX CUTYaIlUi, B TOM 4unciie ¢ npuMeHeHuem cpeacts UKT;



OpraHU30BBIBATH yueOHOE B3aMMOJECICTBHE B TpyImIme (pacmpeaensTh pOJH, JOTrOBapuBaTHCS
JIpYyT C IPYyroM U T. [1.); NPeIBUIETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJUICKTUBHBIX PEIICHUH;
NOHMMAaTh MPUYUHBI CBOETO HEYyCIleXa M HAaXOJUTh CHOCOOBI BBIXOJA M3 JTOW CHTyallUu; B
IUAJIoOre C Y4YUTENeM YYUThCS BhIpAaOAThIBATh KPUTEPUU OLEHKH U OIpPENesiTh CTEleHb
YCIEIIHOCTH BBINOJIHEHUS CBOEW paboThl U pabOThl BCEX, UCXOJI U3 UMEIOLIUXCS KPUTEPUEB,
COBEpULIEHCTBOBATh KPUTEPHUH OLIEHKU M II0Jb30BaThCS MMHU B XOJE OLEHKH U CAMOOLICHKH;
OTCTaMBaTh CBOIO TOYKY 3pEHHSA, apryMEHTHPYs €€; MOATBEPKAAaTh apryMEHThI (aKTaMu;
KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO;

CIIylIaTh APYTUX, MbITaTbCd MPUHUMATH JAPYTyI0 TOYKY 3pEHHS, OBITh TOTOBBIM H3MEHUTDH
CBOIO TOUKY 3pEHUS;

JInuHOCTHBIE pe3yJIbTaThl 00yYeHHus

OOyyaronuiicst TOIXKeH:

3Hamb U NOHUMAMb: OOIIEMUPOBBIC JOCTHUXKEHHS B O0JACTHM XUMHUHU; OCHOBHBIC MPUHIUIIBI
U IpaBWja  OTHOIIEHUS K  TPUPOAE; OCHOBBI  3JI0pOBOro  oOpa3za  JKU3HM U
3/10pOBbeCOEperatoliuX TEXHOJIOIHM; MpaBujia TIOBEIACHHS B UPE3BbIYAWHBIX CHUTYyalMsX,
CBSI3aHHBIX C BO3JIEHCTBHEM Pa3JIMYHBIX BEIIECTB;

UCNbIMBIBAMb. YYBCTBO TOPAOCTH 32 POCCUICKYI0 XMMUYECKYIO HAYKy U YBa)KEHUE K UCTOPUU
€€ pa3BUTHS; YBAXKEHUE M MPUHATHE JOCTW)KEHUHM XHMHUH B MHUDPE; YBaXEHHE K
OKpyXaroImuM (y4JaliuMcs, YYUTEIsM, POAMTENSIM U Jp.) — YMETh CilylaTb M CIbIIATh
napTHepa, MpU3HaBaTh MPAaBO KaXJOr0 Ha COOCTBEHHOE MHEHHME, NPUHUMATh pELIeHUS C
Y4E€TOM TMO3MLIMHA BCEX YYaCTHUKOB; YYBCTBO IIPEKPACHOTO M JCTETHMYECKHX UYBCTB Ha
OCHOBE 3HAaKOMCTBAa C MMPOM BEIIECTB U UX MPEBPALICHUI; CAMOYBaXEHUE U SMOIMOHAIbHO-
MOJIOKUTENBLHOE OTHOIIIEHHE K ceOe;

npu3Haéamsv: I1EHHOCTb 370pOBbsi  (CBOErO M JpYyrux  Jrojaed);  HeoOX0IUMOCTh
CaMOBBIPAKEHUS, CAMOPEAIN3ALINN, COLIUATIBHOTO IPU3HAHMS;

oco3naéams. TOTOBHOCTb (WJIM HErOTOBHOCTh) K CAMOCTOATEIbHBIM MOCTYIKaM |
JENCTBUSAM, OTBETCTBEHHOCTh 3a WX PE3yJbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO
BbIpaXaTb W OTCTAWBAaTh CBOKO MO3MUIIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IIOCTYIIKaM;
npoA6IAMb: SKOJIOTUYECKOE CO3HAHHE; I0OpOXKENAaTeNbHOCTh, JOBEpHE M BHUMATEIBHOCTH K
JIOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY M JApYyKO€, OKa3aHHWIO IOMOIIM TeM, KTO B HeH
HY)XJaeTcs; O0O0OOIICHHbIN, YCTOWYMBBIA W HM30MpaTeNbHBbIA TMO3HABATEIbHBIA HHTEpEC,
WHULMATUBY U JM0003HATENBHOCTh B M3YYEHHHM MHpa BEIIECTB M PEaKLui;
LIEJIEYCTPEMIIEHHOCTh U HACTOWYMBOCTD B JTOCTWKEHUHU LEJEH, TOTOBHOCTh K IPEOJOJIEHUIO
TpyAHOCTEH; YyOEXIEHHOCTh B BO3MOKHOCTHU IMO3HAHUS MPUPOABI, HEOOXOIUMOCTH Pa3yMHOTO

WCITOJTH30BaHUS TOCTYKCHUI HAYKH M TEXHOJIOTHH /I pa3BUTHS OOIIECTBA;



ymemsb: YCTAHABIMBATL CBA3b MEXKAY LEIBI0 M3Yy4EHHs XUMHHM U TeM, i 4Yero OHa
OCYyIIECTBIAETCS (MOTHUBAMM); BBIIOJIHATh KOPPUTHPYIOIIYIO CaMOOLIEHKY, 3aKJIIOUYAIOLIYIOCS
B KOHTpOJIE 3a MIpPOIECCOM HU3YyYEHHUS] XMMHHM M BHECCHHHM HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOLIMX JTalmaM U  cnoco0aM  M3ydeHMs ~ Kypca  XMMHUH;  BBINOJIHATh
PETPOCIEKTUBHYIO CaMOOLICHKY, 3aKIIOYarOIlyIOCsd B OLCHKE IIpollecca U pe3ylbrara
U3y4eHUs1 Kypca XUMHUH OCHOBHOM IIKOJIBI, IIOJBEJICHUM HTOIOB HAa OCHOBE COOTHECECHMS
Heneil M pe3yibTaToB;  OCO3HAaBaTh COOCTBEHHBIE IIEHHOCTH M COOTBETCTBHE  HX
IIPUHUMAEMBIM B JKM3HU DPELICHUSAM; BECTU IUAJIOr HAa OCHOBE PABHOIIPABHBIX OTHOLICHHH U
B3aMMHOI'O YBa)KCHMsI; BBLIEISATh HPABCTBEHHBIM aCIEKT IOBEIEHUS U COOTHOCHUTH IOCTYIKH
(cBOM M Jpyrux JoJiel) U COOBITUSL C MPHUHATHIMU 3TUYECKUMH HOPMAaMH; B MpEJEsiax CBOUX
BO3MOKHOCTEN TNPOTUBOACHCTBOBATh JCHUCTBHUSAM W BIHSIHUAM, NPEICTABISIOIIMM YIpO3y

JKU3HHU, 310POBBIO U 0€30MacHOCTH JUYHOCTH U 06].].[6CTBa.



KAJIEHAAPHO-TEMATHYECKOE IIJIAHUPOBAHUE IMOJATI'OTOBKA K OI'D 11O XUMHH 9 KJIACC (34 HACA)

Ne Tema ypoka Komunuect OcHoBHOE coJepkaHue OcHOBHbIE BUIbI I€ATEIBHOCTU Dopmsbl OO6pa3oBarenbHble
BO 4acoB IIPOBEACHUS pecypcesl, BKIOYas
3aHATUN DJIEKTPOHHBIE
BemectBo 7 4Jaca Cnam THA: Pemy
1 | Crpoenne aroma. CrpoeHue Crpoenue aroma. Ctpoenue | OOBACHSTH, 4TO takoe | [Ipaktuueckas | OI'D. Xumus
3JIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEKTPOHHBIX 000JI0YEK | «IIPOTOHY, «HEUTpOH», | paboTa https://chem-
aTOMOB HEPBBIX 20 | «onexTpoH»,  «apsax  supa | «Monenuposa | 0ge.sdamgia.ru/?ysclid
anemMeHTOB Ilepuoaudeckoii | aTomMay, «MacCOBOE YHCIION. Hue  aromos | =In7havp7wr86927838
cucrembl JI.W. MengneneeBa. | OnucbiBaTh  CTPOCHHME  sAJpa | XUMUYECKUX 9
aroma, UCHOJb3Ys | FIIEMEHTOBY,
Ilepnonnueckyro CUCTEMY | IPYIIIOBas OUIIN. OTKpBITHIA
xumuueckux anementoB J[.W. | pabota Oank 3aganuit OI'D
Menneneesa. https:/fipi.ru/oge/otkryt
OOBACHATD, 91O TaKoe yy-bank-zadaniy-
AIIEKTPOHHBIN CITOM WIH oge?ysclid=In7hdh3anc
OHEPreTUYECKUN YPOBEHD. 799105066
CocraBnArth CXEMBbI
pacrpeeneHnst dJEKTPOHOB 10 4EI'D. Paszpensr OI'D
3IEKTPOHHBIM CIHOSIM B (memoBepcuun OI'D 1o
AIIEKTPOHHOU 000JIOUKE. XUMUH)
2- | llepuonnyeckuii  3aKOH | [lepuomuueckuii  3akoH W | PackpeiBath (usndeckuii cmbicn | [Ipaktudeckas | https://4ege.ru/gia-po-
3 | [epuonnueckast cucremMa [Tepuonnyeckast cUcTEMa | TIOPSIKOBOTO HOMepa | paboTa B | himii/65750-
XUMHYECKHX 3i1eMeHToB J[.U. XUMHYECKHX 3J1eMeHTOB [I.M. | XMMHUYeCcKOro asieMeHTa, HOMepa | rpymmax demoversija-oge-2023-
Menzeneesa. MenzeneeBa. [pynmel W | mepUoja ¥ HOMEPA TPYIIIIbL. «Cosnanue po-himii.html
IIEPUOBI [Tepuoanueckoit | OOBICHATD 3aKOHOMEPHOCTH | IIEPUOJUYECKO
CHCTEMBI. @usnueckuil | U3MEHEHUs! METAUIMYeCKuX U | i CHUCTEMBI
CMBICIT MOPSIIKOBOTO | HEMETAJUTMYECKIX CBOWCTB | XHMHUYECKHUX
HOMEpa XMUMHYECKOTO | XUMHUYECKHUX JJIEMEHTOB M UX | JJIEMEHTOBY,
JJeMeHTa. 3aKOHOMEpPHOCTH | COeAMHEHUH B Tepuoaax U | Oecena
U3MEHEHUS CBOWCTB | Tpymmax.

DJICMCHTOB n ux




COEIUHEHUN B CBIA3M C

MTOJIOYKEHHUEM B
ITepuonnueckoi cucreme
XHUMUYECKHX 3yeMeHToB [[.U.
Menpeineena.
4- | XuMHuueckas CBA3b Xumudgeckast cBs13b: | OOBSICHATD, qTo Takoe | becena,
) KOBWJICHTHAs (MOJISIpHAsE ¥ | KOBAJICHTHAsl TIOJISpHAsi CBSI3b, | MHAUBUAYAIbH
HeToJIsIpHas ), WOHHAs, | KOBAJICHTHAsI HEIOJISIPHAS CBS3b, | as u
MeTaJJTHYeCcKas. HMOHHAs CBSI3b, | TPYIIIIOBAS
BameHTHOCT, ~ XMMHUYECKHUX | AJICKTPOOTPHUIIATEIIHBHOCTD. pabota, TeCThI
AJIEMEHTOB. Crenenp | COCTaBIATh CXEMbI 00pa30BaHUS
OKHCIICHUS XUMUYECKHUX | XUMHUYECKHUX CBSI3CH.
2JIEMEHTOB. Onpenenartb THI XUMHYECKOU
CBs3M 110 opMyJie BEIIECTBA.
XapakTepu3oBarb ~ MEXaHHU3MbI
00pa3oBaHUs CBSI3EH.
[IpuBOANTH IPUMEPHI BEIIECTB.
YcranaBnMBaTh MIPUYUHHO-
CJICICTBEHHBIE  CBSI3M  MEXIY
COCTaBOM BEIIIECTBA M BHUIOM
XUMUYECKOW  CBSI3U,  MEXKIY
XUMHUYECKON CBSI3bIO u
KPUCTAJUTMYECKUM  CTPOCHHUEM
BEIIIECTBA, MEXIY
KPUCTAJUTMYECKUM  CTPOCHHEM
BelIeCTBAa M €ro (hU3MUECKUMU
CBOMCTBaMH.
6- | OcHOBHBIC KJIacChI [Ipoctoie u cnoxHbie | OOBSICHATD, 4TO takoe | I'pynmnoBas  u
7 | HEOPTaHWYECKUX BEIIECTB BemecTBa. OCHOBHBIE KJIACCHI | HECOIEO0pa3yroIue OKCHU/IbI, | HANBUYaTbH
HEOPraHMYECKUX  BEMIECTB. | COJIC0OpasyIoIIue OKCHJIBI, | ast paborta.
Homenknarypa OCHOBHBIC OKCHbI, KHCJIOTHBIC | 3a4eT
HEOPraHUYECKHUX OKCHJIbI, KHCJIOTBI, OCHOBaHMA,
COCTMHCHMUIA. cosiit U ambOTEpHBIE OKCHABI U




TUAPOKCH/IBI.
3HaTh UX KIacCU(PHUKAIIHIO.

XHUMHUYECKasi peaKLus 7 yaca
8- | YcioBus H MPU3HAKHU Xumudgeckas peakuus. | XapaktepuzoBaTb xumudeckyro | [Ipaktuueckas
9 | mporekanus XUMHYCCKHUX YcaoBus u MIPU3HAKU | PEAKIIUIO U €€ YYaCTHUKOB. pabora
peaKkIui. Knaccudukanus MPOTEKaHUS XUMHYECKUX | ONUCHIBATh MPU3HAKHU U YCIOBUA | «YCIOBUA U
XUMHYECKUX PEaKIUn peaKuui. XUMUYECKUE | TEUECHUS XUMUYECKUX PEaKIUM. MPU3HAKU
YpaBHEHHUS. Coxpanenue | Paznmuuarh 5K30TE€pPMUYECKUE U | MPOTEKAHUS
MAacChI BCIIICCTB IPU | SHAOTEPMHUYECKHUE PEAKLIUH. XHUMHYICCKHUX
XHUMHYECKHUX peakusx. | COOTHOCUTh peakiid TOPEHUs U | peaKiuii»
Krnaccudukanus XUMUYECKUX | 9K30TEPMUICCKHE PEAKIUH.
peakuuii 1o  pa3nuuHbIM | HabGmromats n OITMCEIBAaTh
MpU3HAKaM: YUCIY U COCTaBYy | XUMHUYECKUI SKCIIEPUMEHT.
UCXOIHBIX M TnosydeHHbIX | [loHumarh MaTepraibHOE
BCIIIECTB, W3MEHEHUIO | €IMHCTBO BELIECTB MPUPO/IBI,
CTEIeHeM OKHCJICHHS | I03HABA€MOCTH 3aKOHOB
XUMHYICCKHUX 3JIEMEHTOB, | PUPOABLI HA MPUMEPE U3YUCHHUS
MOTJIOMIEHUIO M BBIASICHUIO | XUMHYECKUX SIBJICHU I
DSHEPTUH. (peakuuit).
10 | Peakuyu wWOHHOTO OOMEHa H DIEKTPOIUTHI u | XapakTepHu3oBaTh noHstus | [lpaktuyeckas
- YCJIOBHUS X OCYIIECTBIICHUS. HE3JIEKTPOJUThl. KaTHOHBI U | «CTENEHb JUCCOIMAIunY, | padoTa
12 AQHUOHBI. DIEKTPOIUTUYECKAS | «CUIIbHBIE 3JIEKTPOJIUTHIY, | «Peakuun
JIMCCOITHAITHS KHUCJIOT, | «Cl1a0kIe AIEKTPOJUTHI», | HOHHOTO
1ies1o4Yeil u cojiei (CpenHMX). | «KKaTUOHBI», «aHUOHED», | 00OMEHaY, TECT
Peakimy MOHHOTO OOMEHA U | «KHMCIOTEIY, «OCHOBAHUSY,
YCJIOBUS UX OCYILIECTBICHHS. | «COJIM».
CocraBnsaTe YpaBHEHUS
AIEKTPOIUTUYECKON

JUCCOLIMAIIMU KHUCIIOT, HIenoue
U COJIEH.

WNnnmrocTtpupoBate  mpumMepamu
OCHOBHBIE TIOJIOKEHUSI TEOpUU
AIIEKTPOJTUTUYECKOM




JUCCOLIMAIINH.
Paznnuats
JI0KA3aTeIbCTB.

KOMITOHCHTHI

13

14

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

OKHUCIIMTEIIBHO-
BOCCTaHOBHUTEJIbHEIE
peakuuu.  OKUCIHTENIb U
BOCCTAHOBUTEIIb.

OOBACHATD,
OKHCIIMTEIIBLHO-
BOCCTAHOBUTEJIBHBIC  PEaKIIUH,
OKHMCIIMTEIb, BOCCTAHOBMTEIb,
OKHCJICHUE, BOCCTAHOBJICHUE.
KrnaccudunupoBars XuMHUECKHC
peakIuu o MIPU3HAKY
«U3MCHCHHEC CTCIICHEH
OKHCIICHUS DJICMEHTOB.
Onpenenartb  OKUCIHUTENb U
BOCCTaHOBUTEIIb, MIPOIIECCHI
OKMCJIEHUS K BOCCTAHOBJICHHS.
[TonnmaTh 3HAYCHUE
OKHMCIIUTEILHO-
BOCCTAHOBUTENBHBIX  PEAKIIHIA,
MPOTEKAIIUX B MPHUPOJIE,
UCIIONIb3YEMBIX B TMOBCEAHEBHOU
JKU3HU YeI0BeKa.

qTo TaKoe€

[IpakTnueckas
pabora
«OKHUCIUTENBH
o-
BOCCTaHOBUTE
bHBIC
peaKum»,
3auer

DJeMeHTapHbIC OCHOBBI
HEOPraHUYEeCKOM XAMUH.
[IpencraBnenus 00
OpPraHUYeCKHUX BEIIECTBAX

10 gacoB

15

17

XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB

XuMH4yecKue CBOMCTBA
MPOCTHIX BCIIIECTB.
XuMH4yecKkue CBOMCTBA
MPOCTHIX BEIIECTB-METAJIIOB:
[IETOYHBIX H
[IEI0YHO3EMETBbHEBIX

METaJJoB, AIIOMUHUS,

JKeJesa. XUMHYECKHE

CocraBnsaTh MOJIEKYJISIPHBIE
YPAaBHEHUs PEAKUUN C y4aCTHEM
IIPOCTHIX BEIIECTB.
ApryMeHTHpOBaTh BO3MOKHOCTh
MIPOTEKAHUs peakuun c
Y4aCTHEM MPOCTHIX BEIIECTB.
IIpoBoauTh OTIBITHI,
MOATBEPXKJAIOINE  XUMHYECKHE

I'pynnosas
pabora




CBOICTBa NPOCTBIX BEILIECTB-
HEMETAJIJIOB: BOJOPO/IA,
KHCJIOPO/Ia, TAJIOTEHOB, CEPHI,
azora, (Qocdopa, yraepona,

CBOMCTBA IPOCTBIX BEIIECTB C
COOJIIOJICHHEM MpaBWJI TEXHUKU
0€30MacHOCTH.

KPEMHHSI.
18 | Xumuyeckue CBOWCTBA OKCHJIOB XuMuyeckue cBorictBa | CocTaBisiTh MoJIeKyJisapHble, | [TpakTruueckas
- | ¥ OCHOBaHMI OKCHJIOB: OCHOBHBIX, | IIOJIHbIE u COKpaIleHHble | paboTa
20 aM(pOTEepHBIX,  KHUCJIOTHBIX. | HOHHBIE YpaBHEHHUS peakiuil c | «XUMHUYECKUe
XUMHYECKUe CBOMCTBA | y4yacTUEM OKCHUJIOB U | CBOWCTBA
OCHOBaHUH. OCHOBaHUH. OKCHJIOB u
ApryMEeHTHpPOBaTh BO3MOKHOCThH | OCHOBaHUII»,
MIPOTEKAHUS peakuui C | 3auer
y4acTHEM OCHOBAaHUM Ha OCHOBE
npasuia beproie.
[IpoBOaUTH OIIBITHI,
MOATBEPKJAIOIINE XUMHYECKUE
CBOMCTBAa OKCHOB M OCHOBaHHH,
c co0JII0ICHHEM MIPaBUII
TEXHHUKHU 0€30M1aCHOCTH.
Habmonats u ONUCHIBATh
peaKkiuu ¢ y4acTHeM OKCHJIOB U
OCHOBAHUM.
21 | XuMuuecKkrue CBOMCTBA KUCIIOT H XuMH4yecKue CBOICTBa | XapaKTepu30BaTh obmue | [IpakTuyeckas
- | coneit KHCIIOT. XUMUYEeCKUE | XUMHUECKHE CBONCTBA KHCIOT, | paboTa
22 CBOMCTBa coyiell (CpemHHX). | coye c MTO3UITUH | «XAMHUYECKUE
B3auMocss3b Pa3IUYHBIX | SIEKTPOTUTHUECKOM CBOICTBa
KJIaCCOB HEOPraHUYECKUX | JUCCOIHAIINH. KHUCJIOT u
BELIECTB. CocraBnsiTh MOJIEKYJISIPHBIE, | COJIel», 3a4eT
MOJIHBIE u COKpalIeHHbIE

VOHHBIE YpPaBHEHHMS PpEaKLHUi ¢
Y4aCTHEM KHCIIOT U COJEH.

AprymeHTHpoBaTh BO3MOXHOCTb
MPOTEKAHUS peaknui c




y4acTHEM KHCIOT M COJIEM Ha
OCHOBe TpaBWia bepromie wu
psia aKTUBHOCTH METAJUIOB.
[TpoBoUTH OITBITHI,
MOATBEPKIAIONINE XUMHUCCKUE
CBOMCTBAa KHCJIOT M COJICH, C
COOJIIOZICHUEM NPABWJI TEXHUKU
0€30IaCHOCTH.

HaGmonaTs u OITMCHIBATh
peaKuu C y4JacTheM KHCIOT U
COJICH.

23

[IpenenvHble W HempeneabHbIC
YII€BOIOPOAbI

HepBOHa‘IaJ'ILHLIC

CBCACHMUA

00 OpraHMYeCcKUX BEIECTBAX.
YrneBoaopoasl MpeaenbHbIe

u HCIIPCACIIbHBIC!

METaH,

9TaH, 9TWJICH, allCTUJICH.

XapakTepu3oBaTh 0COOEHHOCTH
cocTasa U CBOMCTB
OpPraHMYECKUX COCIUHEHUM.
Pasnuuars IIpeeIIbHbIC u
HENpEeIENbHbIE YTIIEBOAOPOIBL.
HazbiBaTh u 3aMMchIiBaTh
bopMmyIbl BAYKHENIINX
IIPEACTABUTENEH
YIJIIEBOIOPOAOB.

[Ipemyiarate  DKCIIEPUMEHT IO
pacrno3HaBaHUIO COEIUHEHU
HEeNpeeIbHOIO CTPOSHHUSI.
HaGnronate 3a X0JI0M
XUMHUYECKOTO JKCIIEPUMEHTA,
ONMCHIBaTL €r0 U JeNaTh
BBIBO/IbI Ha OCHOBE
HaOI01eHUH.
PukcupoBaTh
HKCIIEPUMEHTA.

pe3ybTaThl

becena

24

Kucnoponconepxaniue
OpraHUYECKUE BEIIECTBA

Kucnoponcoaep:xaine

BEIIIECTBA!
(meTaHoOII,

CIIUPTHI
3TaHOJI,

XapakTepru3oBaTh CHOUPTHI, Kak
KHCIIOPOIOCOAEPIKALIIIE
OpraHNYeCcKHe COeTMHEHUSI.

becena




[JIMLIEPUH), kapOoHoBele | KnaccudunupoBatb cnupThl 10
KHCIIOTBI (YkcycHas U | aTOMHOCTH.
CTeapuHOBas). HaseiBatb MpeaCTaBUTENEH
buonorunueckn BA)XHbIE | OJHO- M TPEXAaTOMHBIX CIIUPTOB
BEIIEeCTBA:  OCNKH, KHPBI, | ¥ 3aUCHIBATH UX (POPMYIIBI.
YTJIEBOABI. XapakTepu30BaTh KHUCIOTHI, KaK
KHCIIOPOJI0COIEpIKaIIIE
OpPraHUYECKHUEe COEAUHEHUS.
Ha3ssiBaTth IIPEACTABUTENIECH
OpEeJeNbHbIX U HeNpeAeabHbIX
KapOOHOBBIX KHUCJIOT u
3aIUCBIBATh UX (POPMYIIBL.
Metoapl TIO3HAHUS BemeCcTB M | 9 4acoB
XUMHUYECKHX SBJICHUH.
DKcliepuMEHTAbHBIE  OCHOBBI
XUMHHU
25 | KayecTBeHHBIE pEaKIiH Omnpenenenue xapakrtepa | [IpoBoauts,  Habmomate  u | [IpakTuueckas
- Cpelbl pacTBOpa KHUCIOT U | ONHUCHIBATh XMUMUYECKHi | paboTta
26 niesouei c MTOMOIIBIO | OKCIIEPUMEHT ¢ coOmoacHneM | «KauecTBEeHHBI
uHAnKaTopoB. KayecTBeHHBIE | PaBUIJI TEXHUKU O€30IACHOCTU. | € peaKIHi»
peakIu Ha UOHHI B pacTBope | Pacmo3HaBate  KapOOHAT-MOH,
(xnopun-, cynbdat-, | cynbhaT-uoH, XJIOPUI-UOH U Jp.
KapOOHaT-HOHBI, WOH
aMMOHHUA). [Tonyuenue
ra3z000pa3HbIX BEIIECTB.
KadecTBeHHblE peakiuu Ha
razoo0pa3HbIe BEIIECTBA
(xucnopon, BOJIOPO/I,
YIJIEKUCHBIA ra3, aMMHaKx).
27 | BbluuciaeHuss MaccoBOil josn Beruucnenust maccoBoii nonu | Haxonuts oTHocuTenbHYt0 | CaMocTOsTENh
- XUMHYECKOTO  JJIeMEHTa B XUMHYECKOTO DJIEMEHTa B | MOJEKYJSIPHYIO Maccy BellecTBa | Has paboTa ¢
28 | BemecTse. BEIIIECTBE. U MacCOBYIO JIOJI0 XUMHUYECKOTO | MOCIEIYIOIUM

9JICMCHTA B COCIMHCHHHU.

00CYXJICHHEM




TpancnupoBaTh  MHPOPMAIUIO, | OTBETOB
KOTOPYIO HECYT XHUMHYECKHE
dbopmyIbI.
29 | BelunciieHuss MacCoBOUM  JIOJIU Brruuciaenus maccoBoi noau | OOBSICHATS, qTO takoe | [IpakTrueckas
- pacTBOPEHHOTO  BellecTBa B pPacTBOPEHHOI'O BEIECTBA B | «MaccoBas JIOJsSI paCTBOPEHHOTO | pabora
30 | pactBOpe. pacTBope. BEIIIECTBAY. «[Ipurorosiien
YcranaBiuBaTh  QHAJIOTMM  C | M€ pacTBoOpa
00BEMHOM [10JI€e KOMIIOHEHTOB | BEILIECTBAY,
ra3oBOM CMECH. CaMOCTOSITEIIb
Pemrate 3aJ1a49u c | Hag paboTta ¢
HCIOJIb30BaHUCM MOHSTUH | MOCIIEAYIOIIUM
«MaccoBasi J10JIsl pacTBOPEHHOTO | 00CyKIeHUEM
BEIIECTBA», «O0ObEMHAas JOJISI | OTBETOB
ra3000pa3HOTo BEIIECTBAY.
31 | Beraucienue KOJINYECTBA Brruncnenne KOJINYECTBA | XapaKkTepHu30BaTh CamocrosiTens
- BEIIIECTBA, MAacChl WU 00BeMa BCIICCTBA, MacChl WU | KOJJMYECTBEHHYIO CTOpOHY | Hasi paboTta c
33 | BemecTBa 1o KOJIUYECTBY o0BeMa BEIIECTBA 10 | XUMHUYECKUX 00BEKTOB U | TMOCJIEAYIOIINUM
BEIIIECTBA, Macce WIU O0BEMY KOJIMYECTBY BEILIECTBA, MAacce | MPOLIECCOB. o0CyXKIeHUEM
OJTHOT'O W3 PEareHToB WM uim  oobemy omHoro u3 | Pemiats 3aJ]a9n C | OTBETOB
MPOJIYKTOB PEAKLUU pEareHToB WM MPOJAYKTOB | UCIOJIb30BAHHEM MMOHATUH
peaKkIuu. «KOJIMYECTBO BEIIECTBY,
«IOCTOSTHHAS ABoraapo»,

«MOJISIpPHAsi Macca», «MOJISIPHBIN
00BEM Tr'a30By.
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