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@OenepanpHas pabouas mporpaMma Mo y4yeOHOMY mpeaMeTy «Xumus» (0a30BbId
YpOBEHB) (mpeaMeTHas o001acTh «ECTeCTBEHHO-HAYYHBIC TIPEIMETH») BKIIOYACT
MOSICHUTENBHYIO 3aIHUCKY, COJIepKaHrue 00y4YeHUs, JITaHUPYEMbIE PE3YJIbTaThl OCBOCHUS
IPOrpaMMBbl [0 XUMHUH, TEMAaTUYECKOE TUIAHUPOBAHUE.

[TosicHuTenpHAs 3amuMcKa OTpakaeT oOmue Ieau W 3aJa4d HW3yYCeHUS XHUMHH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3YyYEHHIO O0Yy4arolUMHCH,
MECTO B CTPYKType y4eOHOro IiaHa, a TakKe MOJIXOJbl K OTOOpY colepKaHus, K
OTPEICIICHUIO TIJIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxanue 0Oy4eHHUSI PACKpBIBACT  COJEpXKAaTeJlbHbIE JIMHUHM, KOTOPbHIE
peajaratoTcsi sl 00s3aTeIbHOTO M3YYEHHS B KaXKJIOM KJlacce Ha YPOBHE OCHOBHOIO
00111er0 00pa3oBaHusI.

[Inanupyembie pe3yiabTaThl OCBOCHHS MPOTrpaMMbl [0 XUMHUU  BKIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHBIC pEe3yJbTaThl 3a BECh NEPHOJ OOYYCHHS Ha YPOBHE
OCHOBHOTO OO0IIIer0 00pa30BaHuUs, a TAKKE MPEIMETHBIE TOCTHUKEHUS 00yJaromerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1o XMMHUM Ha YPOBHE OCHOBHOTO 00OIIEro 00pa30BaHUsl COCTABIICHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOUW 00pa30BaTEebHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa3zoBanus, mpeacTaBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE
(denepanbHOl paboyell mporpaMMbl BOCIIMTAHUS U C YYETOM KOHLEMIUH MPernogaBaHus
yyeOHOro mnpeaMera «XuMus» B o00pa3oBaTelbHBIX oOpraHuzainusax Poccuiickoi
denepanum.

[IporpamMMa mo XuMuHM pa3paboTaHa C LEIbI0 OKa3aHHWS METOJWYECKON MOMOIIU
YUHTEII0 B CO3/IaHUH paboyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

[IporpamMma no xumMuu Aa€T NpeacTaBiIeHUE O LENsAX, O0IIeN cTpaTeruu 00y4eHus,
BOCIIMTAHUS U Pa3BUTHUS 00YUAIOIIHUXCS CPEICTBAMU Y4eOHOTO MpeIMETa, YCTAHABINBAET
00s3aTeIbHOE MPEIMETHOE COJEpkKaHUE, MPEeayCMaTpUBAET pacIpe/iesieHue ero 1o
KJIacCaM M CTPYKTYPHPOBAaHHUE IO pa3jiejaM U TEMaM IIPOrpaMMBbI [0 XUMHH, ONPEIEIISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XAPAKTEPUCTUKH COJEPKAHMS, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTD U3YUECHUSI XUMHUH C YYETOM MEKITPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yJarommxcs,
oTpesensieT BO3MOXKHOCTH TpeAMeTa Uil peanu3aluu TpeOOBaHUM K pe3ylibTaTaM
OCBOCHMSI OCHOBHOM 00pa3oBaTesbHON NpOrpaMMbl HAa YPOBHE OCHOBHOTO OOLIEro
oOpa3oBaHMsl, a TakKKe TPeOOBAHUN K pe3yibTraraM OOydeHHs XUMHH Ha YpOBHE IleNiei
U3Y4YeHHUS] TMpeAMEeTa M OCHOBHBIX BHJIOB Y4E€OHO-IIO3HABATEILHOM JEATEIbHOCTH
00y4aronierocs o OCBOCHUI0 Y4EOHOTO COJEPIKaHMUS.



3HaHWEe XUMHUHU CIYKUT OCHOBOM 1t (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro NpeacTaBlIeHUd 0 MaTEPUAIBHOM E€JUHCTBE MHUpPA, BAXXHYIO pPOJIb
UrparoT (popMupyeMble XUMHUEH MPEACTABICHHUS O B3aMMOIIPEBPAICHUSX SHEPTUHA U 00
HBOJIIOIIMU BEIIECTB B MPHUPOJIE, O MYTAX PEIICHUs INIO0ANTBHBIX MPOOJIEM YCTONYUBOTO
Pa3BUTHUSL YEIIOBEUYECTBA - CBHIPHEBOW, SHEPTETUUYECKOM, NMHUILEBOM M SKOJOTMYECKOU
06e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEH HJIsi CaMOpa3BUTHS U (POPMHUPOBAHUS
KYJIbTYPBI TUYHOCTHU, €€ 001IeH U GYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyJaronmuxcsi, = HaBBIKOB  HMX  CAaMOCTOSATEIbHOM  y4yeOHOM  JesATeIbHOCTH,
HKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IOBCEAHEBHON
KU3HH, TaK U B MPOPECCUOHANTBHON EATEIbHOCTH;

3HAKOMUT CO CHEU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIabIBAET OCHOBBI LIEJTOCTHOTO
B3IJIJa HAa EIUHCTBO IPUPOABI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM JTalloM B
(OpMHpPOBaHNHU €CTECTBEHHOHAYYHON IPaMOTHOCTH O00Yy4arOIIHUXCS;

CocoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOI'O OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K IPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJAJ B HKOJIOTHYECKOE 0Opa3zoBaHUE
00yyaromuxcs.

JlanHple HanpaBieHHsT B OOYYEHMM XUMHUHM O0OecHeuMBaroTCs CHelupuKon
coJiepkaHusl y4eOHOTo MpeIMeTa, KOTOPBIN SIBISIETCS IeAarorn4ecky aganTHPOBAHHBIM
OoTpakeHueM 0a30BO HAYKH XHUMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO OOHIEr0 0OOpa3oBaHUSl OPHUEHTHPOBAH Ha
OCBOEHHE OOYYaroIIMMHCS CHCTEMbl I[E€PBOHAYAIbHBIX TOHATUH XUMHUH, OCHOB
HEOPraHWYECKOM XUMHHM U HEKOTOPBIX OTAEJbHBIX 3HAUYUMBIX MOHATUNA OpraHU4YEeCKOU
XUMHUHU.

CrpykTrypa coaepXaHHs NpOrpaMMbl [0 XUMUU CQOPMHpPOBAHA HAa OCHOBE
CUCTEMHOTO0 MoAX0/1a K €€ uzyueHuto. Coaep:kaHue CKIaIbIBa€TCs U3 CUCTEMBI MOHATUN
0 XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHI 0 XUMHUECKOH peakiuu. O6e
3TH CHCTEMBI CTPYKTYPHO OPraHHM30BaHbl MO MPUHIUIY MOCIEI0BATEIBHOIO Pa3BUTHS
3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YUEHHSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U;

MpeICTaBICHU 00 NMEKTPOIIUTUUECKON JUCCOIIMAIIMH BEILIECTB B pacTBOpax.

Teopernyeckre 3HaHNUS pacCMATPUBAOTCS HA OCHOBE SMITUPUYECKHU MOIYUEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JIPyromy,
BBIMIONHAS (YHKIUMU OOBSCHEHUS U TPOTHO3UPOBAHMSI CBOWCTB, CTPOCHUS U
BO3MOKHOCTEMN MPAaKTUYECKOr0 NPUMEHEHUS U MOJYyYEHUS U3yYaEeMbIX BEILIECTB.



OcBoeHue nporpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHUS O
XUMHAYECKOU COCTABIIAIOIIEN HAYYHOW KaPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOJBIL,
[IEHHOCTHOT'O OTHOIIICHUS K HAYYHOMY 3HaHUIO U METOJIaM M03HaHus B Hayke. M3ydeHue
XUMHH TPOUCXOIUT C MPUBIICUCHUEM 3HAHUHN U3 paHEe U3YUCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bronorus. 5-7 kinacce» u «Pu3nkKa. 7 KIace.

[Ipy M3yyeHUH XUMHUM TPOUCXOJIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKOU
HayKd Kak OOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKON N1E€ATEIbHOCTH
YelloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada y4eOHOro
npeiIMeTa COCTOUT B (OPMHUPOBAHUU CHUCTEMBl XMMHUYECKHMX 3HAHUN - BaKHEUIIUX
(akTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX TMOJOKEHUH, JOCTYMHBIX O0000IIECHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HayKH, B NMPUOOUICHUHM K HAYYHBIM METOJaM
MMO3HAHUS IPU U3YUYEHUU BEIIECTB U XUMUYECKHUX PeaKinii, B GOPMHUPOBAHNU U PA3BUTHH
MO3HABATEJIbHbIX YMEHUM M MX NPUMEHEHUM B y4eOHO-IIO3HABAaTEIbHOM U y4eOHO-
UCCIIEZIOBATENIbCKON JI€ATEIbHOCTH, OCBOEHUHM INpaBWJI 0€30macHOro oOpallieHus ¢
BEILIECTBAMH B MIOBCEIHEBHOW KU3HH.

[Ipy u3ydyeHMH XUMHUM Ha YpPOBHE OCHOBHOIO OOILEro 0oO0pa30BaHUSA Ba)XHOE
3Ha4Y€HHE MPUOOPENH TaKHUE LU, KaK:

(dopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY NPHUHATUIO PELICHUH,
CIIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

HaIPaBJICHHOCTh OOYYEHHS HA CHUCTEMAaTUYECKOe MPHUOOIICHHE OO0YYarolmuXcs K
CaMOCTOSATENIbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAyYHbIM METOJAaM IO3HaHUS,
(bopMHUPYIOLITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHre yCJIOBHMA, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yUYaIOIUMHUCS OIbITa
pPa3HOOOpa3HOW JIEATEIbHOCTH, IO3HAHUS W CaMOINO3HAHHUSA, KIIOYEBBIX HAaBBIKOB
(KTHOYEBBIX KOMIETEHIMH ), UMEIOINX YHUBEPCAIBHOE 3HAUEHHE JIUIS1 PA3JINYHBIX BUJIOB
NEeSATENBHOCTH;

dbopmupoBaHue oO1Iel PYHKIIMOHAIIBHOM U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHUCJIE€ YMEHHUH OOBSICHATh U OLICHUBATh SIBICHUS OKPYXKAIOLIETO MUPA, UCHOJb3Ys
3HAHUS M OIBIT, MOJYyYEHHbIE NPU HM3YYECHUU XUMHUHU, TPUMEHSATh UX MpPU PEIICHUU
npo0JieM B MMOBCEIHEBHOM )XKM3HU U TPYJIOBOU JAESTEIbHOCTH;

¢opMupoBaHue y OOy4aromMXcs TyMaHUCTHYECKHUX OTHOIICHWH, MOHUMaHUS
[EHHOCTH XWUMHUYECKMX 3HAHMM [JI1 BBIPAOOTKU DKOJIOTMYECKH I1eJ1ecOo00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOU AEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO 3/10pPOBbS U
OKPYKArOIIEH IPUPOJHOU CPELBI;

pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAIbHEHIIIEr0 00yUeHHUS.

OO6muiee 4yncio 4acoB, pEKOMEHIOBAHHBIX JJIsI U3y4eHUs XUMHUH, - 136 gacos: B §
Kiacce - 68 yacoB (2 yaca B Hefeqr0), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIO).



JUig Ka)Kaoro Kjacca MpeaycCMOTPEHO PE3EPBHOE yUEOHOE BpEMsl, KOTOPOE MOKET
OBIThH HCIIOIH30BAHO YYACTHIUKAMHU 00Pa30BaTEIBLHOTO Mpoliecca B HeNIX (OpMUPOBaAHUS
BapUAaTHBHOMN COCTABJISIONICH Co/Iep)KaHMs KOHKPETHOM paboyeit mporpaMMmel. [1pu sTom
oOs3aTenbHas (MHBApUAHTHAs) YacTb COJAEPKAHMS NPEIMETa, YCTAHOBIJICHHAS
pUMepHOM paboyeil mporpaMMoii, U BpeMsi, OTBOJUMOE Ha €€ U3yUEeHHE, TOKHBI ObITH
COXPaHEHBI MTOJHOCTHIO.



COIEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMUYECKHE IOHATHUS

[Ipenmer xumuu. Poinb XUMUU B )KU3HU 4YeJIOBEKA. XUMUA B CUCTEME HayK. Tena u
BeniecTBa. PU3MYECKUe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHUE BellecTB. [IoHsTHE O
METO/ax MO3HAaHUS B XUMHUHU. YHCThIE BemecTBa U cMecu. CriocoObl pa3IesieHrs CMECeH.

ATOMBI U MOJICKYJIbl. XUMHYECKHUE AJIEMEHThI. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie 1 COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumudeckas (opMyna. BalleHTHOCTP aTOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOcHTeNbHAsT aToMHasg Macca. OTHOCHUTEIbHAsA
MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOT0O 3JIEMEHTA B COCIMHEHHH.

KonuyectBo BemniectBa. Mosib. MosisipHas macca. B3auMocBsI3b KOJIMYECTBA, MACChI
W 4Kcla CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérbl mo ¢dopMynaM XHUMHYECKUX
COCTMHCHUH.

DU3NYECKUE U XUMUYECKHUE SIBIICHUSI. XUMHUYECKasl peakius U €€ Mpu3HaKku. 3aKOH
COXpaHEHMUS] MAcChl BEIIECTB. XMMHUECKUE ypaBHeHUsA. Knaccudukamuss XUMHUUECKUX
peakIiuii (CoeTMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHS, OOMEHA).

Xumuueckuu dsxcnepumenm:.

3HAKOMCTBO C XUMHYECKOW MOCyJ0il, mpaBuiamMu pabOThl B JiabopaTopuul u
npuémamMu oOparieHusi ¢ J1abopaTopHbIM O0OpPYIOBAHUEM, H3yY€HHWE W OINUCAHUE
bu3UYECKNX CBONCTB 00pa3I0OB HEOPTraHWYECKUX BEILECTB, HAOMIO/eHHE (HU3NUECKUX
(nnaBieHUE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCALIHs
BOABI) W XHMHYECKHMX (TOpEHHWE CBEUYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHUCIOTOW) SBJICHWM, HAOIIOJEHUWE U OINMCAaHUE TMPU3HAKOB
NPOTEKAaHHUsI XMUMHUYECKHX peakuui (pa3lioKeHUue caxapa, B3auMOICHCTBUE CEpPHOM
KHCIIOTBI C XJIOpUaAOM Oapus, pasnoxenue ruapokcuaa memu (I1) mpu HarpeBanww,
B3anMo/IeiicTBHE kesie3a ¢ pacTBopoM comu menu (1), u3ydeHne cnoco6oB pasaeneHus
cMecedd (C TIOMOIIBIO MarHuTa, (QWIBTPOBAHWE, BHIIAPUBAHUE, JUCTHILUISAIINS,
xpoMarorpadusi), IpOBEJECHUE OYUCTKA MOBAPEHHOM COJIM, HAONIOACHUE U OIKUCAHUE
pe3yJAbTAaTOB MPOBEACHUSI ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCChI,
co3JaHue MoJieNiell MOJIeKy (IIapOCTEPKHEBBIX).

Ba:xHeiinmue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

Bo3nyx - cMmech razos. CocraB Bo3ayxa. Kucinopos - 31eMEeHT ¥ IpOCTOE BEIIECTBO.
Haxoxnenue kucimopoga B mpupojie, PuU3MUecKue U XMMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunbl. [lpumenenne xkuciopona. CrocoObl TMOMyYEHUS KHCIOpoJa B
Jabopatopud M NpoMbIIUIeHHOCTH. KpyroBopor kuciopoma B mnpupoae. O30H -
aJUIOTPONHAs MOU(PUKAIINSA KUCIOPOa.



TeroBoit 3ppexT XuMHUIecKor peakiuu, TEPMOXUMUYECKUE YPaBHEHUS, DK30- U
SHJOTEPMUYECKHUE peakiuu. TOIMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUJICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bopopon - snemeHT M mpoctoe BemecTBO. HaxoxaeHue Bogopoaa B IMPUPOJE,
du3nUecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. KucioTer u
COJIH.

MonsipHbiil 00BEM ra3oB. PacyéTel N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boga kak pactBopurenb. PactBopsl. HackilienHbIe 1
HEHACBILIEHHBIE PACTBOPBL. PacTBOpHMOCTH BEHIECTB B BoJie. MaccoBasi 10715 BEIIECTBA B
pacTtBope. XUMHUECKHE CBOWCTBA BOAbl. OcHOBaHUA. Poiab pacTBOpPOB B MpHUpPOJE U B
KU3HU 4enoBeka. KpyroBopoT Bojibl B mpupoe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa 1
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHuil. Oxcunsl. Kiaccudukanus
OKCHUJIOB: coJieoOpasyromine (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIC) U
HecoseoOpaszyronme. Homenknatypa okcunoB. PU3UYECKHE U XMMHUYECKHE CBOWMCTBA
okcuaoB. [lomyueHne OKCHUIoB.

OcHoBanusi. Knaccudukainusi ocCHOBaHMI: MIETOUYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBanui. @PU3WYECKHE UM XUMHYECKHE CBOWCTBA OCHOBAHMHII.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccupukaumss kucnor. Homenknarypa xucnor. dusmyeckue u
XAMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTtaiuioB H.H. bekerona. [lonydyenne
KHUCJIOT.

Comu. Homenknatypa cosiel. ®dusznueckne M XHUMUYECKHME CBOMCTBA COJICH.
[Tomyuyenue couen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCTMHEHMUI.

Xumuueckuu 5KCnepumenm:

KauyeCTBEHHOE OINPEIECICHUE COJEpKaHUsl KHCIOpOoJa B BO3JyXe€, IOJIyYEHUE,
coOupaHue, paclio3HaBaHWE W U3YYEHHE CBOWCTB  KHCIOPOJa, HAOJIIOJEHUE
B3aMMOJICHCTBHS BEIIECTB C KUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHMS M IMPEKpPALICHUS
roperus (moxkapa), O3HAaKOMJICHHE C OoOpa3llaMu OKCHJIOB U OIMCAHHE WX CBOWCTB,
MoJIlyueHue, cobupaHue, paclo3HaBaHWE M HW3YYEHHE CBOMCTB BOJOpoOJa (TOpEHHeE),
B3auMozeiictBue Bomopoga ¢ okcumom Mead (II)  (Bo3MOXHO HCIOIB30BaHUE
BUJICOMATEpUANIOB), HaOJIOAeHUE OO0pa3lloB BEIIECTB KOJUYECTBOM |  MOJb,
HCCIIeJOBaHHE OCOOEHHOCTEH pPACTBOPEHHS BELIECTB C PA3IUYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIIPEIEIIEHHON MAacCCOBOM JI0JIEN PaCTBOPEHHOIO BEILIECTBA,
B3aMMOJICCTBHE BOJIbI C METAJUIaMH (HATPUEM U KaJbleM) (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), HCCIEAOBaHHE OOpa3LOB HEOPraHMYECKUX BEUIECTB PA3TUYHBIX
KJIAcCOB, HAOJIIOJICHUE HW3MEHEHUS OKPACKM HWHAMKATOPOB B pPAacTBOpax KHUCIOT H
niesoye, n3yueHune B3anmoaencTBus okcuaa meau (I1) ¢ pactBopom cepHO# KHCIOTHI,



KHCJIOT C METaJllIaMH, peakluil HeUTpaJln3alui, MOIy4eHHEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJHOT0 METAaJIa IPYTUM U3 PACTBOPA COJIM, PEIIEHUE SKCIEPUMEHTAIBHBIX
3aja4 1o TeMe «BaxHeine Kiaacchl HEOPraHUYECKUX COETUHEHUI.

IMepuognueckui 3akoH u Ilepuoanueckass cucrema xumMuyeckux djaemenros JI.A.
MenneneeBa. CrtpoeHue aroMoB. XuMHYeCKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

ITepBbie MONBITKUA KJIACCU(PUKAIIMA XUMUYECKUX 31eMEHTOB. [loHsiTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJIIbI, TAJIOT€HBI, UHEPTHHIC
rasbl). DJIIEMEHTbI, KOTOpPbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepnommyeckas cucremMa xuMuueckux 3yeMeHToB J[.H.
MenneneeBa. Koporkonepuognass u jamuHHonepuogHas ¢opmbl [lepuoanueckoi
cucteMbl xumuueckux 3semeHToB JI.W. Menneneesa. Ilepuoabl u rpynnsl. @u3zndecKuii
CMBICII IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX snuep. M3otombl. OnektpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiXx 20 XxuMuyeckux aneMeHToB llepuoanueckoi
cucreMbl J[.MI. MenneneeBa. XapakTepuCTUKa XHMHUYECKOIO »JJIEMEHTa IO €ro
nonoxeHuro B [lepuognueckont cucreme /.M. Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS paJdyca AaTOMOB XHWMHYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIaM U IEPUOLAM.

3nauenne llepuogmueckoro 3akoHa u IleprnoanYecKOl CHUCTEMBI XUMHYECKHX
AJIEMEHTOB JUIS Pa3BUTHA HAYKHU U npakTuku. .. Mennenees - yu€Hblil U rpaKJaHUH.

Xumnueckass  cBa3b. KoBaneHTHass  (moJispHAas U HEMOJISIPHAs)  CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb oxuciienus. OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. I[Ipoueccs
OKHCJIEHUS U BOCCTAHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuil doxcnepumenm:

u3ydeHue oOpas3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBHE
TUAPOKCUJA IIMHKA C pacTBOpAaMH KHUCJIOT W IIEJIOYeH, TMPOBEICHUE OIbITOB,
WUTFOCTPUPYIOIIUX TMPUMEPBl OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX peaKIuid (ropeHue,
PEAKLMH Pa3JIOKEHUS, COSTUHEHUS ).

Mesicnpeomemuvie cea3u

Peanmzanust MeXnpeaMETHBIX CBsI3ed MpPU  M3YYEHUHM XUMHUM B 8 Kjacce
OCYIIECTBIISIETCSL Yepe3 MCIOIH30BaHNE KaK OOIINX €CTECTBEHHOHAYYHBIX TIOHSTHM, TaK
U TIOHSITUM, SBJISIOIIUXCS CHUCTEMHBIMU JUISl OTHAEJBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mme ecTeCTBEHHOHAYYHBIC MMOHATUS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaju3, CHUHTE3, Kilaccuukalus, MNePUOJUYHOCTb, HAOMIOJEHNUE, JKCICPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®du3uKa: mMaTepus, aToM, ASJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, WU30TOIIbI,



PaIMOaKTUBHOCTb, MOJIEKYJIa, DJICKTPUUCCKHI 3aps/l, BEIIECTBO, TEJIO, O0BEM,
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arperaTHOE COCTOSTHME BEIIECTBA, Ta3, (U3UYECKUE BEITUYMHBI,
€JIMHULIBI U3MEPEHUSI, KOCMOC, IJTAHETHI, 3BE3/1bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.
['eorpadus: armocdepa, ruapocdepa, MHUHEPATbI, TOPHBIC IMOPOJbI, MOJIE3HBIE
HCKOIIaeMbI€, TOIJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKus

Ilepnogmueckuit 3akoH. Ilepmoamdeckas cucremMa XMMHUYECKHX anemeHToB JI.M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KAIHS, KAIbIU U UX COEAUHEHUIN B COOTBETCTBUU C
ITOJIOKEHUEM DIIEMEHTOB B [Ieprnoanueckoin CucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUIbI XUMUYECKON CBS3H. THIBI KPUCTAIMYECKUX PEIIETOK,
3aBHCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOMN PEIIETKN U BU1a XUMUYECKOU
CBSI3U.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKUMX BEUIECTB. XHMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCALINUXCS K PA3JIMYHBIM KJIACCaM HEOPTAaHUYECKUX COCIUHEHUM,
TE€HETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XUMUUECKUX pEaKIUil MO pa3IMYHbIM MpHU3HaKaM (TI0 YUCTYy U
COCTaBy y4YacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO
CTENEHEH OKHUCIEHUS XUMHYECKHMX DJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHUIO
KaTajn3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHUSI.

[Tonsitue o ckopocTu XUMHYECKOW peakuuu. [loHsiTHe 00 OOpaTUMBIX W
HEOOpaTUMBIX XHMHUYECKUX peakuusix. [IoHsSTHE O TOMOTEHHBIX MU TE€TEPOrE€HHBIX
peakuusax. llonarue o karanuse. IloHsaTme O XMMHYeCKOM paBHOBecUH. DaKTOPHI,
BIIASIFOILME HA CKOPOCTh XMMUYECKOU PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM peakinu. COoCTaBlIeHUE YPABHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUH C HCTIOIB30BAHIEM METO/Ia JICKTPOHHOTO OalaHca.

Teopus HIEKTPOJUTHUYECKON IUCCOIMALNMU. DJIEKTPOJIUTHI M HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHW3M JUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHIAMU
XUMU4ecKkoil cBsizu. CteneHs auccouranuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu wmoHHOTO OOMEHA. YCJIOBHS MPOTEKaHUS peakiuid HMOHHOro oOMeHa,
MIOJIHBIE U COKpAIlIEHHBIE HOHHBIE YpaBHEHHUS peakiuil. CBONCTBa KUCIOT, OCHOBaHUH U
COJIEM B CBETE MpEACTaBICHUM 00 AJEKTPOJUTHYECKONW aucconuaiuu. KadecTBeHHbIE
peakuuu Ha noHsbl. [loHsATHE O THApPONIM3E CONEM.
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Xumuueckuil SKCnepumenm:

O3HAKOMJICHUE C MOJICTISIMUA KPUCTAUTHIECKUX PEMIETOK HEOPTaHUYECKUX BEIICCTB
- METaJUIOB U HeMeTauioB (rpaduTa W amMasa), CIOKHBIX BEIISCTB (XJIOpUIA HATPHSA),
MCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEAKIINU OT BO3JICUCTBUS PA3TUIHBIX
(GaKkTOpOB, HCCJICIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIlecca
JUCCOITHAITIHN KHCITOT, IIEJIOYCH U coJiel (BO3MOYKHO HCITOJIb30BAaHUE BHICO MAaTEPHAJIOB),
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOMIMX TMPU3HAKKA TMPOTEKAHUS PEAKIUi HOHHOTO
obmeHa (oOpa3oBaHHE OcajKa, BBIJICJICHHE Ta3a, 0Opa3oBaHHUE BOJIbI), OIBITOB,
WUTFOCTPUPYIOITUX TPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEakIuii (TOpeHHUeE,
peakuu Ppas3ioKEHUs, COCTUHEHWS), PACIO3HABAHWE HEOPTaHWYCCKUX BEIIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIMil HAa HOHBI, pEIIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtanibl U uX coeiuHeHUS

OO0mast xapakTepuCcTHKa TAIOreHOB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIC
crenieHu okucieHusi. CtpoeHue u GuU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB - TAJIOTCHOB.
XWMHYECKHE CBOWCTBA Ha TMpuUMepe Xxjopa (B3aWMMOJEHCTBHE C MeETaIaMH,
HEMeTaJUIaMH, IesnodamMu). Xsuopooaopos. ComsiHas KUCI0Ta, XUMHUUYECKHE CBOMCTBA,
noJiyueHue, nmpumeHenue. [leficTBue xjopa U XJIOpPOBOJOPOJa Ha OPraHU3M YeJIOBEKa.
Baxueimme X10puabl 1 UX HAX0XKICHUE B IPUPOJE.

O6mmas xapakrepucTtuka meMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTePHBIC CTETICHN OKucIIeHus. CTpoeHue B (PU3NIECKHEe CBOMCTBA TIPOCTHIX BEIIECTB
- KUCJIOpPOJia U Cepbl. AJTOTPONHBIC MOIU(UKAIIUN KUCIOPOaa U CEepPhl. XUMHUCCKHEC
cBoiicTBa cepbl. CepoBOAOPOA, CTPOCHUE, PU3UYECKHUE U XUMUYICECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TIPEICTABUTEIN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (OOIHME KakK MPeACTaBUTEINs Kiacca KUCIOT M CHeludUuuecKue).
XUMHYECKHE PEaKIINH, JISXKAIIHE B OCHOBE MPOMBIIIJICHHOTO CITOCO0a IMOTYUYEHHUS CEPHOM
KUCHOTHI. [I[pumeHenue cepHoi KUCI0ThI. COJIM CEPHOUM KUCIIOThI, KAYECTBEHHAS PEAKIUS
Ha cynbdar-uoH. HaxoxaeHue cepbl M €€ COEAUHEHUN B TPHUPOAC. XUMUUYECKOE
3arpsi3HCHHE OKPYKAIOMIeH Cpelbl COCMWHCHHUSIMH Cepbl  (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro MPEI0TBPAIICHHUS.

O6mas xapaktepuctuka snemMeHToB VA-rpynibl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIC CTEIICHW OKHUCIICHHS. A30T, paclpoCTpaHCHHUE B MPHUPOAC, GU3HUCCKUEC U
XUMHUYECKre cBoicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (puudeckue u
XUMHUYECKHAE CBOWCTBA, MONyYeHUE U TpuMeHeHHe. Comu aMMOHUS, UX (PU3HUYECKHE U
XUMUYECKHME CBOWCTBA, TNpuMeHeHHe. KadecTBeHHas peakius Ha WOHBI aMMOHUA.
A3OTHasi KHCIIOTa, €€ ToJiydeHHe, (PU3MUeCKe W XUMUYECKHUE CBOMCTBa (oOmue Kak
MIPEAICTaBUTEINS Kjlacca KHCIOT U crienndudaeckue). Mcnonp30BaHNe HUTPATOB M COJICH
aMMOHHSI B KA4eCTBE MHUHEPAIBbHBIX YyH0oOpeHud. XUMHUYECKOe 3arpsi3HCHHE
OKpYXaromel cpeapl COCIUMHEHUSIMH a30Ta (KMCIOTHBIC JTOXIH, 3arps3HEHUE BO3AyXa,
nmo4Bbl U Boj0EMOB). Dochop, ammorpornHsie Moaudukanuu dochopa, puzndecKue u
xumudeckue cBoiictBa. Oxcun dochopa (V) m dochopHas kuciora, pusndeckue u
XUMHUYECKHE CBOMCTBA, osiydeHue. Mcnonb3oBanue gocdaros B kauecTBE MUHEPATIBHBIX
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yA00pEHU.

O6m1as xapakrepuctuka 3aeMeHToB |VA-TPYIIILI. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCIEHUA. YIIIepoA, aUIOTPONHbIE  MoJudUKaIuH,
pacmpocTpaHeHHe B TMpUpoae, (U3MUECKHEe M XHUMHUYECKHE CBOWCTBA. AmcopOuus.
KpyroBopot yriepona B mpupoae. Okcuabl yriiepoja, ux (pusndeckrue U XUMUUECKHE
CBOMCTBA, IEHCTBHUE HA KUBbIE OPTraHU3MBbl, OJYyYEHUE U IPUMEHEHUE. DKOJIOTHUECKHE
po0JIeMBbl, CBsI3aHHBIE ¢ OoKcuaoM yriaepoaa (IV), rumore3a riio0albHOTO MOTETICHHS
KJIMMaTa, MapHUKOBBIM 3(dexT. YronbpHas kuciaora u e€ coiu, ux (puanyeckue u
XUMHUYECKUE CBOMCTBA, MOTyYeHUE U npuMeHenne. KauecTBeHHas peakiys Ha KapOoHaT-
uoHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHayanbHbIE TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUAX
yriaepoaa (MeTaH, 3TaH, STWIEH, alUeTWIEH, 3TAHOJ, TJIMIEPUH, YKCYCHas KHCIIOTa).
[TpupoiHbIE UCTOYHUKHU YIIIEBOAOPOAOB (Yrojb, IPUPOIHBIN a3, HEPTH), NPOAYKTHI UX
nepepaboTku (OEH3UH), KX POJIb B OBITY U MPOMBINUIEHHOCTH. [loHsITHE O OMOJIOrHUeCcKn
BaXXHBIX BELIECTBAaX: JKHUpaX, Oelkax, yrjieBOoJax - U MX POJU B JKU3HH YEJOBEKa.
MartepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

KpeMuuii, ero gusznyeckne 1 XMMUYECKUE CBOICTBA, MOJIYYEHUE U MPUMEHEHHE.
Coenunenust kpemHusi B nipupone. O6mue npencrapinenus o6 okcuae kpemuus (1V) u
KpeMHHUeBOM kucnore. CHUIMKATBl, UX HCIOJb30BaHHE B OBITY, B MPOMBINIJICHHOCTH.
Baxneiiime crpoutrenabHble MaTepHalibl:  KepamHKa, CTEKJIO, LIEMEHT, O€TOoH,
xene300eToH. [IpoOnembl 0€30MacHOro0 MCHOJb30BaHUS CTPOUTEIBHBIX MAaTEpUajoB B
MMOBCEHEBHOM KU3HHU.

Xumuueckuii 5KCnepumenm:

H3yueHue oO0pa3lloB HEOPTraHUYECKUX BELIECTB, CBOMCTB COJSIHOM KHCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX pPEaKIMil Ha XJIOPUI-WOHBI M HAOIOJIEHUE MPU3HAKOB UX
IPOTEKaHUs, OIBITHI, OTpa)karolue GU3nueckre 1 XMMHUUECKHE CBOWCTBA IaJIOr€HOB U UX
COCIMHEHUH (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPUAIOB), O3HAKOMIIEHHE C
oOpasliaMu XJIOpUJIOB (TaJOre€HUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U €&
COEMHEHHUSIMHU (BO3MOKHO HCIOJB30BaHUE BUAEOMATEPUAIOB), HAOIOIEHUE Mpoliecca
oOyTJIMBaHMs caxapa MoJ| AeMCTBUEM KOHUEHTPUPOBAHHOW CEPHOU KHUCIIOTHI, U3yUEHUE
XUMUYECKAX CBOWCTB pa30aBIEHHOM CEPHOW KHCIIOThI, TPOBEICHWE KauyeCTBEHHOUN
peakuuu Ha cyib(paT-uoH U HAOJIOJEHUE NpHU3HaKa e€ MPOTeKaHWs, 03HAKOMIIEHUE C
(bu3MYeCKUMU CBOMCTBaMHU a30Ta, hocdhopa 1 uX coeqUHEHUH (BO3ZMOXKHO UCTIOIb30BAHUE
BUJICOMATEPHUAIIOB), OOpa3llaMu a30THBIX HW (POCPOPHBIX YAOOpEHHH, TMOTyUYeHHE,
coOupaHue, paclio3HaBaHUE M U3y4y€HHUE CBOMCTB aMMMAaKa, MPOBEJCHUE KauyeCTBEHHbIX
peaknuii Ha WOH aMMoHMs M (GochaT-uOH U U3YYCHUE MPHU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICUCTBUE KOHIICHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), U3YYEHUE MOJENEeH KPUCTAUIMUYECKUX PEelIETOK
anMasa, rpaduta, QyepeHa, 03HaAKOMJICHHUE C MPOIECCOM aJICOPOIIMH PACTBOPEHHBIX
BEILECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTa3a, MoJyuyeHue, CoOupanue,
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PpacCiio3HaBaHHUC W H3YUCHHC CBOMCTB YTJICKHUCIIOro rasa, MMpOBCACHUEC KaUCCTBCHHBLIX
peaKuHﬁ Ha Kap6OHaT N CHJIMKAT-UOHbBI M H3YYCHHUC IIPU3HAKOB HX IIPOTCKAHUA,
O3HAKOMJICHHUC C HpOI[YKHPICﬁ CUJIMKATHOM IMPOMBIINIJICHHOCTH, PCUICHUC
9KCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxkneinire HeMeTalIbl U UX COCIUHCHU.

MeTtasiibl M MX COCAUHEHUS

OOmasi XapakTepUCTHUKAa XMMHUYECKHX SJIEMEHTOB - METa/VIOB HA OCHOBAHUU HX
nonokenus B Ilepnogmueckoin cucrteMe xumudeckux 3nemeHToB JI.M. MenneneeBa u
cTtpoeHuss aromoB. CTpoeHue MeTauioB. MeTtajmyeckas CBsI3b W MeTauIM4ecKas
KpUCTAJUIMYECKass PpEIETKA. OJIEKTPOXMMHUYECKUN psi  HANpSDKEHUH  METaJuIoB.
duznveckre 1 XMMUYECKUE CBOMCTBA MeTalIoB. OO0IIHe CIOCOObI MOTYYSHHSI METAJJIOB.
[TonsiTe 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBel
(cTainp, 4yryH, JIOPATIOMUHAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilesoynble MeTaipl: MOJIOKEHHE B Ilepuogumdeckon cuCTEME XUMHUYECKUX
anementoB JI.MI. MeHnneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXIACHUE B IIPUPOJE.
duznyeckne U XUMHUYECKHME CBOMCTBa (Ha mpumepe HaTpus U Kaiusg). OKCHIbl H
TMAPOKCUIBI HATPUS U Kanus. [[puMeHeHue meouHbIX METAIUIOB U UX COEIMHEHU.

[[{eroyHO3EeMENBHBIE METAJUTBI MArHUM M KaJbLUW: MOJ0XKEeHUE B [leprnonnueckon
cucTeMe XuMuideckux snemeHToB /.M. MenneneeBa, CTpoeHrnE UX aTOMOB, HAXOXKICHUE
B npupoge. dusznyeckne U XUMUYECKHE CBOMCTBA MarHus W Kaiablus. BakHelmue
COCIMHEHUs Kaiblus (OKCHI, THUAPOKCHUM, cojin). JKECTKOCTh BOABI U CIOCOOBI €€
YCTPaHEHHS.

AmoMuHHN: TToNo)KeHne B [leproanueckoit cucreMe XMMUYECKUX di1eMeHToB [[. 1.
MeHneneeBa, CTpOEHHE aTOMA, HAaXOXKJICHHE B mpupoae. PU3NYECKUE U XUMUYECKUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUA U THAPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX DJIEMEHTOB
J.N. Menneneesa, CTpoEHHE aTOMA, HaX0XKAEHUE B ITpupoae. Puznueckue u XuMHIECKUE
cBolicTBa xene3a. Okcubl, TuApokcu sl U conu sxenes3a (I1) u xxenesza (l11), ux cocras,
CBOICTBA U MOJIYYCHHUE.

Xumuueckuii 5KCnepumenm:

O3HaKOMJICHHE ¢ 00pa3laMi METaJJIOB U CIUIABOB, UX (PU3MYECKUMH CBONCTBaMH,
U3YyYEHHE  PE3YyJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCIOJIb30BAaHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA KaJIbIIUSI U HATPHS C BOJOM
(BO3MOKHO MCIOJIb30BaHUE BUICOMATEPHAIIORB), UCCIIECIOBAHUE CBOMCTB JKECTKON BOJBI,
MpoIIecca TOPEHUS KeJe3a B KUCIOPOoA€e (BO3ZMOKHO UCIOJIb30BAHUE BUICOMATEPUAIIOB),
MPU3HAKOB NMPOTEKAHUS KaU€CTBEHHBIX PEaKIUii Ha MOHBI (MarHus, KaJablusl, aTFOMUHUS,
nuaka, kenesa (1) u xenesa (l1l), memu (l1), HaOmoAeHNME M ONMUCAHHWE MPOLIECCOB
OKpalIMBaHUS TJIaMEHU MOHAMH HATpPHs, Kalus U Kalablus (BO3MOXKHO HCIOJIb30BaHHE
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BUJICOMATEPHUATIOB),  HCCJIENOBaHUE  aM(pOTEPHBIX  CBOWCTB
TUJIPOKCHUAA ATIOMUHMS Y THAPOKCUAA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33J]1a4 10
TeMe «BakHelIme MeTaUIEI M UX COCIUHEHUS).

XuMus 4 OKpy:Kaomas cpeaa

BemecTtsa u wmarepuansl B NOBCEJHEBHOW JKM3HM 4YesoBeKa. besomacHoe
WCIIOJIb30BaHME BEIIECTB M XHMMHUYECKUX peakiuii B ObiTy. IlepBas momoms mpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKawlleld cpelapl (mpelneibHas —IOIMyCcTUMast
KoHIeHTpanus BemecTB (nanee - I[JIK). Ponp XuMun B pemieHMM 5KOJIOTMUYECKHUX
npoOsem.

Xumuyeckuii SKCnepUMeHm:
U3y4YeHHE O00pa3loB MAaTepUaoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEPHBIE
MaTrepuabl).

Meorcnpeomemnule cesazu

Peanuzanus MeXIpeIMETHBIX CBSi3eéd NpU H3YYEHHMH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS YePE3 UCIMOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TIOHSATHUH, SBISAIOMIUXCS CHUCTEMHBIMUA IS OTACNIBHBIX MPEIMETOB ECTECTBEHHO-
HAY4YHOTO LIMKJIA.

OO0mine ecTecTBEHHO-HAYUYHbIE TIOHATHA: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHUHTE3, KiIaccuukauus, TMEPUOJUYHOCTh, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICTTUPOBAaHUE, HM3MEpPEHUE, MOJCINb, SBICHHE, MapHUKOBBIA J(PQEKT, TEXHOJIOTHS,
MaTEepUaIIbI.

®duszuka: Marepus, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIWJ, HU30TOIbI,
PaZMOaKTUBHOCTH, MOJIEKYJa, JJIEKTPUUYECKUN 3aps, MPOBOAHHUKH, MOIYNPOBOTHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTAITIMYECKas peIETKa, CIUIaBbl, (U3NYECKUE
BEJIMUMHBI, €IUHUIIBI HM3MEPEHHUs, KOCMUYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3JBI,
Comnnre.

buonorus:  ¢orocunTes, ApIXaHue, brnocdepa, JKOCHCTEMA, MUHEPAJIbHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIC TMOPOJbI, MOJE3HBIS
MCKOTIaeMbI€, TOTUIUBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs
JIOCTUTAIOTCS B XoA€ OOydYeHHs XWMUU B EIAWHCTBE Yy4YeOHOW M BOCIHMTATEIHHOMN
NEATETLHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHHUCKUMH COIMMOKYIbTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE IPABUIIAMU i HOpPMaMHU
MOBENICHHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATTU3AIIUU
oOyyJarommxcs.

JInuHOCTHBIE pE3yNbTATHI OTpaxaroT TOTOBHOCTH oOyyJaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHUCHTAIMA W PACHIUPCHUEC
OTIbITA JICSITEIILHOCTU HAa €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mMATPHOTHYECKOr0 BOCITUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYCCKOMY U
HAy4YHOMY HACIIEJIUIO, TOHUMAaHUS 3HAYEHUSI XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CIOCOOHOCTH BIAACTh JOCTOBEpHOM HHGPOpMalUe O MepeoBbIX
JOCTIDKCHHSIX ¥ OTKPBITHSIX MUPOBOW W OTEYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 0OIIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHMSI:

NPEACTAaBICHHS O COMATBHBIX HOPMAaX M MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOW KOMITETCHTHOCTH B OOIIECTBEHHO IMOJIC3HOM, YU4eOHO-
UCCIICIOBATEILCKOM, TBOPYCCKOW M APYIMX BHIAX IEATCIHHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOH  COBMECTHOM  JEATEIBHOCTH  MPH  BBIMOJIHEHUH  y4COHBIX,
MO03HABATE/IBHBIX 33/1a4, BHIMOJHEHUH XUMHUCCKUX IKCIIEPUMEHTOB, CO3IaHUU YICOHBIX
IPOCKTOB, CTPEMIICHHS K B3aMMOIOHHMAHHWIO KM B3aWMOIIOMOIIM B MpOIECCE 3TOM
y4eOHOM IeATeIbHOCTH, FOTOBHOCTH OIICHMBATH CBOE MOBEICHHE M TMOCTYIKH CBOMX
TOBApHINEH C MO3UIMK HPAaBCTBEHHBIX W IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB;

3) eHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEACTABICHUS O BEIIECTBE MU XUMHUYECKOH peakiuw,
COOTBETCTBYIOILIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIONIME OCHOBY
JUISL TIOHUMaHUSl CYIIHOCTH HAy4HOM KapTHHBI MHUpa, MPEICTaBICHHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3IX YeJIOBEKa C MPUPOIHOUN Cpenoid, o
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJTYYEHUE HOBBIX 3HAHUI MO XUMUH,
He0o0XoauMblIe 7151 00BbICHEHHs HAaOJI01aeMbIX TIPOLECCOB U SBJICHUM, TO3HABATEIBHOM,
UH(GOPMAIIMOHHON U YUTATENCKON KyJIbTYpPbl, B TOM YHCII€ HABBIKOB CAMOCTOSATEIBHOMN
paboThI C y4eOHBIMH TEKCTAMH, CITPABOYHOMN JTUTEPATYPOM, JOCTYIHBIMU TEXHUYECKUMHU
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cpelcTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTHUIA;

UHTEpPEC K 00YyYEHUIO U MTO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh M CTOCOOHOCTH
K caM000pa30BaHHUI0, IPOEKTHOM U MCCIEA0BATEIbCKOM AEATEIIbHOCTH, K OCOZHAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUEHHMS B TaJIbHEUIIIEM;

4) popMHupOBaHUS KYJIbTYPHI 310POBbI:

OCO3HAHHWE I[EHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/IOPOBBINA 00pa3 KU3HU, OCO3ZHAHNE MOCJICICTBUN U HETIPUSATHE BPEIHBIX
npuBbldeK  (YMOTpEOJICHUS alKOTOJs, HAPKOTHUKOB, KYpPEHHUs), HEOOXOIMMOCTH
COOJIO/IEHUsT MPaBWJI OE30MACHOCTH TP OOpaIleHHH C XMMHYECKUMHU BEIIECTBAMH B
OBITY U peajbHOM KU3HU;

5) TpyaoBOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3Yy4eHHUIO Mpodeccuil W Tpyaa pas3IUdyHOIO pPoja,
YBaXEHHUE K TPYAYy U pe3yjbTaTaMm TPYAOBOH JEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE
MPUMEHEHUSI TPEJAMETHBIX 3HAHUW MO XHWMHH, OCO3HAHHBIM BBIOOP MHANBUIYAIHHOU
TPAaCKTOPUHM TPOJOJDKEHHUST O0pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XWMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEITHOM
npodeCCUOHATIBHOU JIEATEIBHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHUN, TOTOBHOCTH
aJanTUPOBATHCA B MPOGECCUOHAIBHOU CPEJIE;

6) PKOJOrMYeCKOro BOCIIMTAHMS

HKOJIOTUYECKHU L€IeCO00pa3HOe OTHOUIEHHE K MPUPOJE KaK MCTOUYHUKY YKU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, TOHMMAHUE LEHHOCTU 3JI0POBOTO M OE30M1aCHOTO
oOpa3za >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
NCUXUYECKOMY 3[0POBBIO, OCO3HAHHE LIEHHOCTH COOJIOACHMS MpaBuil OE30MaCHOTO
MOBEAECHUS IPU padOTe € BEIIECTBAMMU, a TAKXKE B CUTYaLUAX, YTPOKAIOIIUX 3J0OPOBBIO U
JKU3HHU JIFOEH;

CHOCOOHOCTH IPUMEHSTh 3HAHUSI, IOJy4aeMble PU U3YUEHUH XUMUH, JUISL PELICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH NPUPOJHOM CPENOW, ISl TOBBIIIEHUS YpPOBHS
HKOJIOTUYECKOM KyJIbTYpPbl, 0OCO3HAHUS INI00ALHOTO XapaKTepa 3KOJOTHYECKUX IpodiemM
U MyTed HMX pEIIeHUsS MOCPEICTBOM METOJ0B XWMHUHU, IKOJIOTMUECKOTO MBIIUICHHUS,
YMEHUSI PYKOBOJACTBOBATHCS UM B MMO3HABATEIbHOW, KOMMYHUKATUBHON M COLMATIBLHOU
IIPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B coctaBe MmeTanpeMeTHBIX Pe3yJIbTaTOB BBIJIEISAIOT 3HAYMMBbIE 1J11 (POPMUPOBAHUS
MHUPOBO33pEHUsI OOULICHAYYHbIE MOHATHA (3aKOH, TEOpHsl, MPHUHIMI, THIOTEe3a, (akKT,
CUCTEMA, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIE MCIOJb3YIOTCSI B €CTECTBEHHO-
HAyYHBIX y4eOHBIX MpeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHMN M3 ITHX IMPEIMETOB
(dbopMUpOBaTh MPEACTABICHUE O IIEJIOCTHON Hay4YHON KapTHHE MHUPA, U YHHUBEPCAJIbHBIC
ydeOHbIe 1ecTBUS (T03HABATEIbHbIE, KOMMYHUKATUBHBIE,
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pEryJsiTUBHBIC), KOTOpbIE 00ecreynBaoT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM 1eATEeTbHOCTH.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eCTBUS
Bba3oBnle Jjornueckue a1eiicTBUA:

YMCHHA HCIIOJIB30BATh HpI/IéMBI JIOTHYCCKOI'0 MBINUJICHUS IMIPHU OCBOCHHUH 3HAHUI:
PaCKPbBIBATh CMBICII XHUMHYCCKHX MMOHATUM (BI)I,ZIGJ]HTL HNX XapaKTCPHBIC IIPHU3HAKH,
yCTaHaBJIMBATb B3aUMOCBA3bL C JPYIUMHU HOHHTI/ISIMI/I), HUCIIOJIB30BATh IIOHATHUA JIA
OOBSICHEHHsI OTNEIbHBIX (DAKTOB U SBIICHUH, BHIOMPATh OCHOBAHHS W KPUTEPUH IS
KJIaCCI/I(I)I/IKaHI/II/I XUMHNYCCKUX BCIICCTB MU XHMMHUYCCKHX peaKHHﬁ, YCTAaHABJINBATDH
INPUYNHHO-CJICACTBCHHBIC CBS3HU MCKIY 00BEKTaMH HN3Yy4YCHUA, CTPOUTH JIOTHYCCKHUC
PaACCYKICHUA (I/IHI[}IKTI/IBHBIG, ACAYKTHUBHBIC, IIO aHaJ'IOI‘I/II/I), A€JIaTb BBbBIBOJbI U
3aKJIOYCHMUS,

YMCHHC IMPUMCHATDH B Imponecce IIO3HAHUA IIOHATHUA (HpeI[MeTHble n
MGT&HpGI[MGTHI:IC), CHUMBOJIMYECKUC (3H21KOBI>IG) MOACIH, HCIIOJIB3YCMBIC B XHMHH,
HpeO6p330BBIBaTB IMUPOKO MPHUMCHSACMBIC B XHMHH MOACIIBHBIC IIPCACTABJICHUA -
XUMUYECKU 3HAaK (CUMBOJI 3JIEMEHTA), XUMUYECKast (pOpMyJia U ypaBHEHUE XUMUYECKOM
pPCaKnuu - IIPHU PCIICHHUHA yT{€6HO-H03HaBaTeJII>HBIX 3aJaa4d, C yqéTOM 9THUX MOACJIBHBIX
HpeIICTaBJ'IeHI/Iﬁ BbIABJITH U XAPAKTCPU30BATh CYHMICCTBCHHBLIC IIPHU3HAKHM H3Yy4aCMbIX
OOBEKTOB - XHUMHYECKHX BE€IIECTB HN XHUMHUYCCKHX peaKuHﬁ, BBIABJISITDH O6HII/Ie
3aKOHOMCPHOCTH, HNPUYHUHHO-CICACTBCHHLIC CBA3M W IIPOTHUBOPCUUA B HU3YUACMBIX
nponeccax M sABJICHUAX.

ba3oBble ucciaenoBaregbcKkue 1eMCTBUA:

YMEHUE UCTIOIb30BATh TOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA TO3HAHHS,
a TaK)Ke B Ka4eCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TMIIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

NpuOOpeTeHNe OMblTa MO IUIAHUPOBAHUIO, OPraHU3alid U  IPOBEICHHIO
YUEHUYECKUX HKCIIEPUMEHTOB, YMEHHE HAa0Jt01aTh 3a XOJI0M IIPOLIecca, CAaMOCTOSATEIbHO
MPOTHO3UPOBATH €r0 PE3yNbTaT, HOPMYIUPOBATH 0OOOIIIEHUS U BHIBOBI IO PE3YJIbTATAM
IPOBEJIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET O MPOJIEIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHE BbIOMpPATh, aHATU3UPOBATH U HHTEPIIPETUPOBATH UHPOPMAIUIO PA3TUIHBIX
BUJIOB U (OPM TIPEACTABJICHHS, TOJYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-
MONYyJISIpHAsl JIMTepaTypa XMMHUUYECKOTO COJICpPXKAHUsI, CIPABOUYHBIE MOCOOHsS, PECYpCh
HNHTepHeTa), KpUTUYECKH OIICHUBATH TPOTUBOPEUHUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;

YyMEHUE TPUMEHSATh pPa3jIMYHbIe METOJbl W 3alpochl TMPH TOUCKE W OTOOpe
WH(pOpMAIU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITOJTHEHUS YUCOHBIX U
MO3HABATENFHBIX 3a7a4 OMNpPEACIEHHOTO THUIA, MPUOOPETEHUE OmbITa B 001acTH
UCIIOJIb30BaHUsI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJICHHE
KyJbTYPOIl aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSATEIHHO
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BBIOMpATh ONTUMANIbHYIO (opMy mpenctaBiieHUs HHGOPMALMK W WILIIOCTPUPOBATH
pelaeMble 3a7a4ui HECJIOKHBIMU CXEMaMHU, AUarpaMMaMHu, IpyrumMu GopMaMu rpapuxu
U UX KOMOUHALIUSIMU;

YMEHUE UCTIOIh30BATh U aHAJIM3UPOBATh B IIpoliecce Y4EOHOM 1 NCCIIeI0BaTEIbCKOM
NEeSATEeIbHOCTH WH(MOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SICTBA U
TpaHCIOPTa HA COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOMN Cpe/Ibl.

KoMmMmyHuKkaTMBHbIE YHUBEpPCAJIbHbIE YUeOHbIEe JeiiCTBUSI:

yMEHHUE 3a/laBaTh BOMPOCHI (B X0/€ nuanora u (Uiu) AUCKYCCUHU) IO CYIIECTBY
o0Cy>KaaeMol TeMbl, (POPMYITUPOBATH CBOU IMPEAJIOKEHUSI OTHOCUTEIBHO BBITOTHEHHUS
MPEITIOKEHHON 3a/1a4U;

OpUOOpEeTEHNE OIbITa MPE3EHTAllMM PE3YJIbTaTOB BBINOJIHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1abOpaTOPHOTO OIbITa, JAOOpPAaTOPHOH pPadOTHl MO HCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMU IO3HABAaTEIbHOU U
UCCJIEI0OBATENBCKON JIEATEIbHOCTH MPU PEUIEHUH BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COIJIACOBaHMS MO3ULUN (0OCYXKIEHHs, 0OOMEH MHEHUSIMHU,
«MO3TOBBIE LITYPMbI», KOOPAUHAIUS COBMECTHBIX IEUCTBUM, OTIPEICIIEHUE KPUTEPUEB I10
OLICHKE KayeCTBa BBIIIOJIHEHHON pabOThI U JPYTHE);

PeryasiTuBHbIC YHHBEPCAJIbHBIE yYeOHbIE 1e/iCTBHS:
YMCHHUC CaMOCTOATCIBHO  OHNPCACIIATL HCIHM  JACATCIBHOCTH, IINIAHUPOBATD,

OCYUIECTBJISITh, KOHTPOJIMPOBATH W TP HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTh, BbIOMpaTh HaubOojee 3(PPeKTUBHBIE CHOCOOBI pELICHUS Y4YEOHBIX H
NIO3HABATEJIbHBIX  33Ja4, CaMOCTOSITEJIBHO  COCTAaBIATh WM  KOPPEKTHUPOBATH
MPEIIOKEHHBIM AJITOPUTM JCUCTBUN INMPU BBIMNOJHEHUH 33JaHUM C YYETOM IOJTYyUYECHUS
HOBBIX 3HaHUWA 00 H3ydyaeMbIX OOBEKTaX - BEIIeCTBAX M PEaKUMsIX, OLEHUBATH
COOTBETCTBHE TMOJIYYEHHOTO pe3yJIbTaTa 3asBICHHOM LEIW, YMEHHUE HCIOJIb30BAaTh U
aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraéMble€ B YCIOBUHU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHbIX pe3yJbTaTOB MO OCBOCHHUIO O0S3aTENBHOIO COJEpKaHUS,
YCTaHOBJICHHOTO JaHHOW (eaepaibHON pabodell TPOrpaMMOM, BBIICISIOT: OCBOSHHBIC
OOyYarOIIMMUCS HAYYHBIC 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBUH, CeIU(pUUECKUE TS
npeaMeTHON 00JacTh «XUMUS, BUBI IEATSIIBHOCTH 10 MOJYYSHUIO HOBOT'O 3HAHUS, €T0
WHTEpIIpeTaluy, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsIX.

K xonmy oOydenus B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:
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pacKpbIBaTh CMBICI OCHOBHBIX XHMMHMYECKHUX IIOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS H
HEOJITHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJSIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JI1 XMMUYECKOr 0 3JIEMEHTA B
COCIMHEHWH,  MOJSIpHBIA ~ OOBEM,  OKCHJI,  KHCIOTa,  OCHOBaHUE,  COJIb,
AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PeaKusi, KiIacCuPpUKaus
peaklMii: peakuuu COCAUHEHUS, PEAKLIUH PA3JIOKEHUS, PEAKIIMH 3aMEILIEHUs, PEAKIINH
oOMeHa, 3K30- U HHAOTEPMUUYECKUE PEAKINH, TEIUIOBOM 3PPEKT peakuuu, sapo aToMma,
AJIEKTPOHHBIN CJIOW aToMa, aToMHas OpOuTalb, paguyc aToMa, XUMHUYECKas CBs3b,
NOJISIpHAsE W HENOJsIpHas KOBAJEHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH, AHHWOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOIEHTHAs KOHLEHTPALKs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI U MPUMEHSTh 3TH
IIOHATHUSA IIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBJIE€HUS (POpMysd BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OIPENENATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJIEHHSI 3JIEMEHTOB B OHHApHBIX COEAMHEHUSX, MPUHAMJICKHOCTh BEUIECTB K
ONMpENeNEHHOMY KJIacCcy COoeAMHEeHUuH mno ¢(opmyaaMm, BHUJ XHUMHYECKOW CBA3U
(KoBaJICHTHas! 1 HOHHAs) B HEOPraHMUECKUX COCTUHEHUSIX;

packpsiBath cMbIci [lepuognueckoro 3akona [[.M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nosioxkeHus: B llepuoaunueckoil cucTeme, 3aKOHOB COXPAHEHHUS MAcChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTapo;

ONHKCHIBaTh M XapaKTepu3oBaTh TabnuuHyro ¢opmy llepuonnyeckoil cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3iiMyaTh NOHSATHS «rJaBHas mnoArpynmna (A-rpymma)» u
«mobounas mnonrpymnmna (b-rpynma)», Mameie W OoJsblIME TMEPUOABI, COOTHOCHUTH
o0o03HaueHus, KoTopble nMeroTcsa B Tabmuue «lleproguueckas cuctemMa XUMHUECKHUX
anemenToB J[.MI. MeHneneeBay C YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsl sapa, oOIllee 4YHUCIO DBJIEKTPOHOB U
pacrpeiefieHUe UX MO IEKTPOHHBIM CIOSM);

KJIACCU(PUIMPOBATh  XMMUYECKHUE  DJIEMEHTBI, HEOpPraHMYeCKHE  BEIIECTBa,
XUMHUYECKHE peaKUuu (10 YKCIy M COCTaBy YYacTBYIOIIMX B PEAKIHMHM BELIECTB, IO
TerIoBoMy 3G DexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB,  TOATBEpPKJasi  ONUCAHUE MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOI0 3JIeMEHTa Mo (hOpMysie COeIWHEHHUsS, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, TPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKLIUY;
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MIPUMEHSITH OCHOBHBIC OIEpPAIMKM MBICITUTEIBHON NEATeIbHOCTH - aHAJIU3 U CUHTE3,
CpaBHEHHUE, O0OOIIEHHWE, CHCTEeMATH3aIluio, KIACCHU(UKAINIO, BHISIBICHUE MPUYUHHO-
CIICJCTBEHHBIX CBSI3€H - ISl M3YyYCHHS CBOMCTB BEIIECTB M XUMHUUYECKUX PEaKIui,
€CTEeCTBEHHO-HAYYHbIE METOJIbI TTO3HAHUS - HAOJIOICHUE, U3MEPEHUE, MOJCITHPOBAHHE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

cle/oBaTh IIpaBUJIaM IIOJIb30BAaHUS XHWMHMYECKOH TOCYJOW W Ja00opaTOpHBIM
o0opy/ioBaHMEM, a Tak)Xe IpaBHJIaM OOpAICHHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB TIO TIOJYYCHUIO U
coOMpaHHIO Ta3000pa3HbIX BeEHIECTB (BOJOPOJIa U KHUCIOPOAA), MPUTOTOBJICHHUIO
PacTBOPOB C OMPEICIEHHON MacCOBOM JI0JIEH pacTBOPEHHOIO BEIECTBA, IJIAHUPOBAThH U
MIPOBOJIUTh XWMHUYECKHE ASKCIIEPUMEHTHI IO PACIO3HABAHHWIO PACTBOPOB IIENOYECH W
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JTakMyc, (heHOoNMDTaIenH, METUIIOPAHXK U JPYTHE).

K konny oOydeHus B 9 kjacce mpeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, BAJICHTHOCTD,
JIEKTPOOTPHUILIATENIBHOCTb, CTEIIEHb OKHCJIEHUS, XWMHUYECKAas pEeaKlus, XUMUYECKas
CBSI3b, TEIUIOBOM 3(P(PEKT peakiuu, MOJib, MOJSPHBIA O00BEM, PACTBOP, ANEKTPOIUTHL,
HEAJIEKTPOJUTHI, BJEKTPOJUTUYECKAs JUCCOLMALMs, PEakUud HOHHOTO OOMEHa,
KaTaqu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W HeoOpaTUMbIE pEaKLUH,
OKHUCJIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, OKHCINTEb, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTAHOBJIEHHME, AIOTPONHUs, aM(OTEPHOCTb, XUMHUYECKas CBs3b (KOBaJECHTHas,
VMOHHAs, METa/NINYecKasi), KpUCTAJUIMYECKasi pemeéTKa, KOpPpo3us METAJIOB, CIUIABBI,
CKOPOCTh XMMHYECKOM pEeaKuu, peesbHO nonyctumas konentpauus 111K Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHWUYECKHX MOHATUN U MPUMEHATHITU
MOHATHUS NIPU ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIsl COCTaBJIeHUS (POpMyJd BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJEHTHOCTh W CTENEHb OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOTO COCTABA, IPUHAIICKHOCTD BEIIECTB K ONPEAEIEHHOMY KI1acCy
COeUHeHUH 1o (GopMmynaM, BHJ XUMHUYECKOM CBA3M (KOBaJIeHTHas, WOHHas,
MeTayuInYecKas) B HEOPraHMYECKUX COCTUHEHUSIX, 3aps]] MOHA 0 XUMUYECKOU popMyIie,
XapakTep cpeapl B BOAHBIX PAacTBOpaX HEOPraHWYECKUX COCIWHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh  cMmbicl  Ilepumogumueckoro  3akoHa .M. MeHneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OMKCHIBATh U XapaKTepU30BaTh TAOIUUHYIO (popMy
[lepponnueckoil CUCTEMBI XHMHYECKHMX OJJIEMEHTOB: pa3jIMyaTb IIOHATUSA «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynma)», maneie U OosbIIHe
NEPUOAbI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCA B MEPUOAMUECKON TabmIuIE, C
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YUCJIOBBIMU XaPAKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W
3apsAn sapa, O0IIee YHCIO 3JIEKTPOHOB U PACHPEEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB JIEMEHTOB U UX COCIUHEHUN
B IIpeJieiax MasibIX MEePUOO0B U IIaBHBIX MOATPYII ¢ YUETOM CTPOCHHS UX aTOMOB;

KIaccu(pumupoBaTh  XUMUYECKHE  DJIEMEHThI, HEOPTaHWMYECKHE  BEIIECTBA,
XUMUYECKHAE PEaKIuu (M0 YHUCITy W COCTaBy Y4YacCTBYIONIMX B PEAKIMH BEIIECTB, IO
TerIoBoMy 3G (DEKTy, M0 UBMEHEHHIO CTENICHEH OKUCICHHUS] XUMUUYECKUX 3JIEMEHTOB);

XapaKTepPU30BaTh (OMUCHIBATH) OOMME W CHEIUPUISCKUE XUMHYECKHE CBONCTBA
MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAasi ONMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIIUIA;

COCTaBJISAITh YPABHEHUS DJCKTPOJUTUUYECKOM TUCCOIMALMM KHUCJIOT, IIeJIouer u
COJIeH, TIOJIHBIE W COKpalIEHHBbIC YpaBHEHHUSA pEaKIMil MOHHOIO OOMEHa, ypaBHEHUS
peaKkInii, MTOATBEPKIAIONINX CYIIICCTBOBAHNE TCHETHUECKOM CBSI3W MEXIY BEIIESCTBAMH
Pa3INYHBIX KIIACCOB,;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTABJICHHS 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;

MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUHN B Pa3IMYHBIX YCIOBHSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO dJEMEHTa Mo (QopMylie COSIUHEHUSI, MACCOBYIO OO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYCCKOHN PEaKITny;

COONIO/IaTh TMpaBWiia TMOJb30BAaHUS XHMHYECKOM TIOCYJ0M M JabopaTOpHBIM
o0opyZ0BaHMEM, a TakKe IMpaBujia OOpalieHusi C BEIIeCTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB TI0 TIOJYYCHHIO U
coOMpaHutio ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMK, TOATBEPKIAAIONINE KAYECTBEHHBIA COCTAB Pa3TUYHBIX
BEII[ECTB: PACIMO3HABATh OMBITHBIM MYTEM XJIOpHI-, OpomMua-, MOAUI-, KapOoHaT-,
docdar-, cunukar-, cyabdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHUS U MOHBI U3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIUU MBICTUTEIBHON JACSITEIBHOCTH - aHAJIN3 U CUHTE3,
CpaBHEHHE, 00001IeHNEe, CUCTEeMAaTU3aIINIO0, BBISIBICHUE TPUUNHHO-CJICACTBEHHBIX CBS3CH
- JUTS UI3YYCHHMS CBOMCTB BEIICCTB U XUMHUCCKHUX PEAKITNH, €CTECTBEHHOHAYYHBIC METO/TbI
MO3HAHUSA - HAOJIOJCHUE, U3MEPEHHE, MOJACIUPOBAHUE, JKCICPUMEHT (pEabHBIA H
MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
HanmenoBanue
KonnuecTto OcHOBHBIE BUBI A€ATEIHLHOCTH
Nen/mi|  pa3nmenoB u Tem Conepxxanue 00yueHus
4acoB oOy4Jarommxcs

y4eOHOro MpeaMeTa

Pa3znean 1. IlepBoHayaibHble XUMHUYECKHE MIOHATHS

1.1 [Xumusa - BaxkHast 5
001aCTh
CCTECTBO3HAHMS U
MPaKTUYECKON
eI TeIbHOCTH

4CJIOBCKA

[IpeaqmeT xumuu. Posib XuMuu B )KU3HU
JyeI0BeKa. XMMUS B CHCTEME HayK.

Tena n BemecTBa. OU3NUECKHUE CBOMCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB.
[ToHsTHE O METOAX TTO3HAHMS B XUMHH.
UucTtsie BemecTBa u cMecu. CiocoObl
pa3ICJICHUS] CMECEH.

Xumuueckuit Ixkcnepumenm:
/{emoncmpayuu:

3HAKOMCTBO C XMMHUUYECKOW MOCYJIOH, C
MpaBuIamMu paboThI B JabOpaTOpuu U
npruemMamMu oOparieHus ¢ J1abopaToOpHBIM
000py10BaHUEM.

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHWYCCKUX BEIIECTB - METAIIOB U
HEMETAJIJIOB.

CniocoOnI pa3aeneHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,

TUCTUIUIAIINS, XpoMaTorpadus).

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
PackpbeIBaTh pOJIb XUMUU B TIPUPOC H
PKU3HH YeJIOBEKa, €€ CBS3h C IPYTUMH
HayKaMHU.

PaznuaTh 9MCTHIC BENMIECTBA U CMECH;
OJIHOPOJIHBIE U HEOHOPOIHBIE CMECH.
Paznmuuate pusudeckrne 1 XUMHUIECKUE
SIBJICHMSI.

CrnenoBaTh aJIrOPUTMaM HUCTIOIb30BAHUS
PKCIIEPUMEHTAIBLHBIX METOJIOB -
HaOJII0/ICHHS M dKcriepuMenTa. HaGmronate
U OMKCHIBATH OOBEKTHI MMPU TPOBEICHUN
TEMOHCTPAIMIA U Ta00OPaTOPHBIX OBITOB
M0 U3y4YCHUIO (PU3MUYECKUX CBOWMCTB
BEIIIECTB, CITOCOOOB Pa3CICHHS CMECCH
BCIIECTB.

[[pOBOINTE XUMHUYECKUI SKCIIEPUMEHT IIPU
pazlieJIeHuu cMecel (Ha MpuMepe OYUCTKU

[MOBAPEHHOW COJIM) B XOJI€
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VlabopamopHvie onvimol:

N3yyenue W onucaHue  (U3HYECKUX
CBOMCTB o0pa3uos HEOPraHUYECKUX
BEILECTB.

M3yueHnue cnoco0oB pa3esieHus cMecei (¢
MOMOIIbIO MarHuTa).

[ Ipakmuueckue pabomoi:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuu 1
NpUEMBI 00OpalleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

No 2. Paznenenne cmeceli (Ha mpuMepe
OUYMCTKHU MMOBAPEHHOU COJIN)

npakTu4eckor padoTsl Ne 2.

CrnemoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOU MOCYA0M U 1a00paTOpHBIM
00OpyZI0BaHUEM, a TAKXKE TPABHIIIAM
oOpallleHus! C XMUMUYECKUMH BEILIECTBAMU B
COOTBETCTBUM C HHCTPYKLUEN MTPU
BBITIOJTHEHUH MTPaKTU4YecKor paboTsl Ne 1.
BeIcTpanBaTh pa3BEPHYTHIE TNCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM Ha UH(OPMALIIIO
13 yueOHHMKa U CIIPAaBOYHBIX MaTEpUasOB,
rPaMOTHO MCHOJb30BATh U3yYEHHBIN
[MOHSATUWHBIN anmapar Kypca XuMHHU

1.2.

BemniectBa u
XUMHUYECKUE PEaAKIUU

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
pieMeHThl. CUMBOJIBI XUMHUYECKUX
pieMeHTOB. [IpocThie U ClI0KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuueckas popmyna. BanentHocTh
aTOMOB XUMHUYECKHX DJIEMEHTOB.

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHAS. aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBast J0JIsI XMMHAYECKOI0 3JIEMEHTA B
COCAUHECHUU.

OmnpenensTe MPU3HAKA XUMHUECKUX
peaxiuii, yCIOBUs UX MPOTEKAHMUA.
OOBICHATD CYIIHOCTh GU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKH 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHHUSI.
KnaccudummpoBath XUMUYECKHUE PEAKITHH
(TI0 9MCITy ¥ COCTaBY pearnupyrommx 1
00pa3yIoIuXCcsl BEIIECTB).

Cocrainsath popmysibl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTH U OTPEICIAThH
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.
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KonnuectBo BemectBa. Monb. Mossipaast
Macca. B3anMocBs3b KOJIM4eCTBA, MacChl U
YuCJa CTPYKTYPHBIX €UHULL BEIIECTBA.
Pacuétel 1o hopmMysiaMm XUMUYECKHUX
COCIMHEHU.

Pu3NYECKUE U XUMUUECKUE SIBJICHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kiaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3IoKeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:
/{emoncmpayuu:

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB - METAJJIOB U
HEMETAILIOB.

OO6pa3ipl BEeIEeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue siBjIeHUs (IJIaBJIEHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE,
KUIICHWE U KOHJICHCAIUS BOJIbI).
XUMUYECKHE SIBJICHUS (TOPEHUE CBEUH,
MPOKaJIMBAHUE MEIHOM TPOBOJIOKH,
B3aMMO/ICHCTBUE COJ/IbI UM MEJIa C
COJISTHOM KHUCTIOTOM).

Hab6nrogenue npu3HakoB MPOTEKaHUS

PaccTaBnsath k03¢ QUITUEHTHI B
YPaBHEHUSIX XUMUYECKUX PEAKIIUH.
HaGrogaTh 1 onuchiBaTh 00bEKTHI IIPU
MMPOBEICHUN IEMOHCTPALII U
1abOpATOPHBIX OIBITOB.

[IpoBOIUTH BHIYMCIICHHUS 11O (hOopMyiaM
XUMUYECKUX COCIMHEHUN U YPaBHEHUSIM
XUMUAYECKUX PEAKIIUMN.

[[pUMEHSTh €CTECTBEHHO- HAyUHbIC
METO/IbI O3HAHUS (B TOM YHCIIC
Ha0JI0ICHUE, MOJICTUPOBAHUE,
AKCTIIEPUMEHT U OCHOBHBIE OTIEpaIiuu
MBICITUTEIBHOMN AESTEILHOCTU (CpaBHEHHUE,
knaccudukanus) BeictpanBath
Pa3BEPHYTHIC MMUCHbMEHHbBIC U YCTHBIE
OTBETHI C OTMIOPOM HA HH(POPMAIIHIO U3
y4eOHUKA U CIIPABOYHBIX MATEPHUAJIOB,
rPAMOTHO MCMOJIb30BaTh N3yUYECHHBIH
MMOHSTUMHBIN anmapar Kypca XuMHHU
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XUMUYECKUX peaKInil (pasiokeHue
caxapa, B3aUMOJIECTBHE CEPHOI KUCIOTHI
C XJIOpUJIOM Oapusi, MOJIy4eHHUE U
pasnoxxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aNMOJICVICTBUE KeJe3a C
pactBopoM cosii Menu (I1). OnbIThl,
WJLTIOCTPUPYIOIIUE 3aKOH COXPaHEHUS
MaCCBI.

Vlabopamophvie onvimol: Co3nanue
MoOJIeIel MOJIEKYIT (IIapOCTEPIKHEBBIX ).
Onucanue GU3NIECKUX CBOMCTB 00Pa3I0OB
HEOPTraHUYECKUX BEUIECTB - METAIIIOB U
HEMETAJIOB.

Ha6mronenue ¢puznueckux (miaBieHUe
BOCKA, TasTHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeud, MpoKaITMBAaHUE METHOU
MPOBOJIOKH) SIBJICHUH.

HaGnrogenue u onvcanye Mpu3HaKoB
MPOTEKAHUS XUMUYECKUX PEAKIIUN Pa3HbIX
TUTIOB.

Boiuucnenusa:

OTHOCHUTEJIBHON MOJIEKYJIIPHOU MacCChI
BELIECTB, MOJISIPHOW MAacCChl, MaCChI
BEILIECTB, MACCHI U KOJMYECTBA BEIIECTBA;
MacCOBOM 107U XUMUYECKOTO 3JIEMEHTA 110
bopmye coequHeHus;
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10 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJINYECTBA, MaCChl BELECTBA 110
U3BECTHOMY KOJIMYECTBY, MAacCE pEarcHTOB
WJIY IIPOTYKTOB PEAKLIUH

Wtoro no pazneny

20

Pa3znen 2. BaxkHelye npecTaBUTe/ I HEOPraHM4eCKUX BellecTB

2.1

Bosnyx. Kucnopon.
[Tonsitue 00 oxcuaax

6

Bo3nyx - cMech ra3oB. CocTaB BO3ayXa.
Kucnopon - 31€eMeHT U MPOCTOE BEIIECTBO.
Haxoxieaue kucaopoaa B Ipupoze,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peaxuuu ropenust). Oxkcumsl. [IpumeHenue
kuciopoaa. CriocoObl MOTyYeHUs
KHCIIOpOJia B JIA0OPATOPHUH U
MPOMBIIIJIEHHOCTH. KpyroBopoTt
Kucjaopoa B mpupoze. O30H -
aJUIOTpOTHAs MOIU(DUKALIMS KUCIOPOa.
TenmoBoit A3 PexT XuMHUUECKON peakiuu,
TEPMOXUMUYECKUE YPABHEHHUS], K30~ U
PHIO0TEPMUYECKHE peaKIuu. TOIIUBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3AyXa,
YCWJICHHE MapHUKOBOTO 3(dekTa,
pa3pylieHrne 030HOBOT'O CJIOS.
Xumuueckuit IKCHepuUMeHm:
/{emoncmpayuu:

KauecTBeHHOE OIpeAeieHUE COACPKAHUS
KUCJIOpOJa B BO3IyXe

[lonyuenue, cobupanue, pacrio3HaBaHKe

cnonb30BaTh XMMUYECKYHO CUMBOJIUKY
U1 COCTaBJIEHUsI (DOPMYJI BELIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKUX
peakiuii C yuacTueM KUCIopoia.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUECKUE U XUMHUECKUE
CBOMCTBA KHCIIOPO/1a, CHOCOOBI €ro
MOJTy4eHUs], IPUMEHEHNE U 3HAYCHUE B
IpPUPOJIE U KU3HU yesioBeka. CpaBHUBATH
pEaKIuy TOPEHUS U MEIJICHHOTO
OKHUCJICHUSI.

OOBACHATDH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JieM, CBSA3aHHBIX C 3arpsS3HECHUEM
BO3/1yXa.

CrnenoBaTh npaBmiiaM 0€301acHOM pabOThI
B J1a00OpAaTOPHUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCYIbl U 000pYIOBaHMUS, a
TakKe TIPaBUIaM OOpPAIEHUS C TOPIOYUMHU
BeuiecTBamu. [ImanupoBats u
OCYILIECTBIISTh HAa MPAKTUKE XUMHUECKHE
HKCIIEPUMEHTHI,
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1 M3yYEHHE CBOMCTB KUCIOPOa.
HaoOroienre B3auMOICHCTBHS BEIISCTB C
KHCJIOPOJOM M YCJIOBHS BOZHUKHOBECHHS U
MpEKpAIICHHs TOPEHHS (T10XKapa).
VlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 0Opa3aMu OKCHJIOB U
OIMMCAHHE UX CBOMCTB.

[ Ipaxmuueckas paboma.

No 3. TlonyyeHnue u cobupaHue KUCJIOpoa,
W3yYEHHE €TO CBOWCTB. Buiuucienus:
MOJICKYJISIPHON MacChl KUCJIOPOJa U 030Ha
Ha OCHOBAHMH aTOMHOM MacCChl
XUMHUYECKOT'0 JIEMCHTA;

KOJWYECTBA, MACCHI BEIISCTBA I10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUMA

MPOBOJIUTH HAOIIOACHHUS, 1€TIaTh BBIBOIbI
0 pe3yJibTaTaM SKCIIEPUMEHTA MPpHU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKON paOOTHI.

BEIYMCIISTE KOJIMYECTBO BEIIECTBA, 00BEM
raza 1o opMysam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIIIE.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHbBIC U
YCTHBIE OTBETHI C ONMIOPOI HA MH(POPMALIUIO
13 yueOHMKA U CIIPaBOYHBIX MAaTEpPUAIOB,
rPaMOTHO MCTOJIb30BaTh U3yUCHHBIN
[MOHSTUWHBIN amnmapar Kypca XuMHHU

2.2

Bonopoa. [Tonstue o
KHCJIOTaX U COJISIX

Bonopoa - 37€EMEHT U MPOCTOE BEIIECTBO.
Haxoxnenue Bonopoia B mpupoe,
(dbU3MIECKUEe U XUMUYCCKHIE CBONCTBA,
MPUMEHEHUE, CIIOCOOBI TTOTYICHHUSI.
KucioTsl u com.

MoutsipHbIit 00BEM Ta30B. Pacuétel o
XUMHYECKUM YPABHEHUSIM.

Xumuueckuit IKCHepuMeHm:
J[{emoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBICI U3y4a€MbIX OHATHN U
MPUMEHSThH ATU TTOHSATHUS MPU OTTUCAHUU
CBOWCTB BELIECTB U X MPEBPALICHUM.
XapakTepu3oBaTh (OMUCHIBATH)
dbu3nyecKre 1 XMMUYECKUE CBONCTBA
BOJI0PO/Ia, CIIOCOOBI €ro MOJyYeHus,
MPUMEHCHHUE.

Cobupath npudOp IS MOTYICHUS
BOJIOPOJIA.

Hcnonb3oBaTh XUMHUUYCCKYIO CUMBOJIUKY
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pacro3HaBaHKe BOJIOPOA.
B3aumopeiicTBue BO0pO/ia C OKCUIOM
mveau (11).

VlabopamopHuwiti onvim:

B3auMoelcTBrE KACIOT C METAIJIAMU.

[ Ipakmuuecxas paboma.

Ne 4. [Tonydyenue u coOupaHue Bo10po/a,
M3y4YE€HUE €TI0 CBOMCTB.

Boruucnenus:

00bEMa, KOJIMUECTBA BEILIECTBA Ta3a

M0 €ro U3BECTHOMY KOJIMUECTBY BEIIECTBA
WM 00BEMY;

00BEMOB Ta30B 10 YPAaBHEHUIO PEaAKIIMU Ha
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN
razoB

TS COCTaBJICHUS (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaxkiuii ¢ ydacTueM BOJ0pOa.
BbIUHCIATE MOJIPHYIO MAcCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM rasa, Maccy
BEILIECTBA;

[IpoBOINTH Pacy€ThI IO YPaBHEHUSAM
XUMUYECKUX PEAKIMI: KOJIMYECTBA,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN
MPOYKTOB PEAKLIUU.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUU MpPU UCIIOJIB30BAHUU
XUMHUYECKOU MOCy bl U 000pyAOBaHUS, a
Tak)Ke MpaBUiiaM OOpaILEHUs! C TOPIOYUMU
BEILIECTBAMU B OBITY.

[[maHupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHHUS, 1€TIaTh BBIBOIbI
0 pe3yJbTaTaM IKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpynmne

2.3

Bona. PactBopsl.
[TousTie 00
OCHOBAHUSIX

duznueckue cBoMcTBa BOJALI. Boaa kak
PAaCTBOPUTEIIb. XMUMUYECKUE CBOMCTBA
BO/IbI.

OcHoBaHu4.

PackppIBaTh CMBICIT H3y4ae€MbIX TTIOHATUU U
[MPUMEHATH 3TU MOHITUS MIPU OMTUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILLCHNN.

XapakTepu3oBaTh PU3NYECKHUE U
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PacTtBopbl. POk pacTBOpOB B PHUPO/IE U B
PKU3HH 4esioBeka. KpyroBopoT BOJbI B
pupoie. 3arpsI3HEHUE TPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.
HacpileHHbIe 1 HEHACHIIIICHHBIE
pacTBOpPBL. PAaCTBOPUMOCTD BELIECTB B
BoJe. MaccoBas J10JIsI BENIECTBA B
pacTBoOpE.

Xumuueckuit IKCnepumenm:
/[emoncmpayuu:

PacTBOpeHUE BEIIECTB C pa3InyHOU
PacTBOPUMOCTBHIO.

BzanMoaeiicTBre BOABI ¢ METaLIaMU
(HaTpUeM U KaJIbIIUEM).

M ccnmenoBanre pacTBOPOB KUCIIOT U
[[EJI0YEH C TIOMOIIBI0 UHIUKATOPOB.
Vlabopamophwvie onvimst ViccnenoBanue
O0COOCHHOCTEM pacTBOPECHHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.
[IpuroToBiieHHE paCTBOPOB C
ONPEICIIEHHON MAacCOBOM J0JIEH
PacTBOPEHHOI'O BEIECTBA.

[ Ipaxmuuecxas paboma Ne 5.
[IpuroroBiieHNE PaCTBOPOB C
OIPENICIIEHHON MAaCCOBOM JOJIEN
PAacCTBOPEHHOTO BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJBI, €€ POJIb KaK
PACTBOPUTENS B MPUPOIHBIX MPOLECCAX.
CocTaBisaTh ypaBHEHUS] XUMUYECKHUX
PEaKUM C y9aCTUEM BOJBI.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JIeM, CB3aHHBIX C 3arPA3HEHUEM
PUPOJIHBIX BOJI, CHOCOOBI OUUCTKHU BOJIbI
OT IIpUMECEH, MEPBI IIO OXPAHE BOJ OT
3arpsi3HEHHUS.

[[naHUpOBaTH U OCYIIECTBIIATH Ha
MPaKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHMUS, 1€TaTh BHIBOIbI
[0 pe3yjbTaTaM 3KCIIEPUMEHTA IIPH
MPOBEICHUH JJAOOPATOPHBIX ONBITOB U
MPaKTUYECKON PabOTHI.

CrnenoBaTh npaBuiiaM 0€301acHOM pabOThI
B J1a00OpAaTOPHUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCYyIbI U 000PYIOBaHMS.
[[pOoBOIUTH BBIYHMCIICHUSI C TPUMEHEHUEM
MOHATHUS «MaccoBasi J10J1s1 BELIECTBA B
pPacTBOpE».

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIIO
13 yueOHMKA U CIIPAaBOYHBIX MAaTEPUAIIOB,

I'PaMOTHO
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\Boluucnenus:
C HUCIIOJIb30BAHHUEM TTOHATUS «MAaCCOBas
10J1s1 BELIECTBA B PACTBOPE»

VCIIOJIb30BaTh N3yYECHHBIA MIOHATUMHBIN
anrapar Kypca XuMHAH

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Krnaccudukanys HeopraHu4ecKux
coequHennit. Oxkcunel. Knaccudukanus
OKCHUJIOB: cojieoOpa3yronire (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTepHBIC) U
HecosieoOpasyromue. HoMeHnkmarypa
OKCUJI0B. PU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.
OcHoBanusi. Knaccudukanys OCHOBaHUI:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
HomenknaTtypa ocHoBaHUi. PU3nueckue nu
XUMHYECKUE CBOMCTBA OCHOBAHMIA.
[TosrydeHre OCHOBaHM.

Kucnotsl. Knaccudukanus KUcior.
Homenknarypa kucnor. usznueckue u
XUMHUYECKUE CBOMCTBA KUCIIOT. Psijt
aktuBHOCTH MeTaiuioB H.H. bekerosa.
[loy4deHne KUCIIOT.

Conu. Homenknarypa coneit. ®usnueckue
M XMMUYECKUE CBOMCTBA COJIEH.
[lonyueHue cosen.

[ eHeTHUecKas CBSI3b MEXTY KJlaccaMu
HEOPraHUYECKUX COCIMHEHUM.
Xumuueckuit IKcnepumenm:

J[{emoncmpayuu:

KnaccugpuupoBaTs n3yuyaeMble BEIIECTBA
10 COCTaBY M cBoMcTBaM. COCTaBIIATh
(GbopMyJIbl OKCUJIOB, KCIIOT, OCHOBAHUH,
COJICH M Ha3bIBATh UX MO MEKIYHAPOIHOU
HOMEHKIaType. [IporaosupoBats cBOMCTBA
BELIECTB HA OCHOBE OOLINX XUMHUYECKUX
CBOMCTB M3YUYEHHBIX KJIACCOB/TPYII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCSI.
CocTaBisATh MOJIEKYJIIPHBIE YPaBHEHUS
pEaKui, WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CLIOCOOBI TOJTYYEHUS BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIIII, a TAKkKe
MOATBEPHKAAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEXy HUMU. [Ipon3BoanTh
BBIYKCIICHUS 110 YPABHEHUSM XUMHUYECKUX
peakuui. [InaHupoBaTh U OCyIIECTBIATD
Ha IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHHUS, 1€TIaTh BBIBOIbI
[0 pe3yjbTaTaM 3KCIIEPUMEHTA IIPH
[IPOBEJCHUU JJAOOPATOPHBIX ONBITOB U

IMPAKTHYCCKUX
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OO6pa3ibl HEOPTAaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBIThI, WIITIOCTPUPYIOIINE XUMUYECKUE
CBONCTBA KJIACCOB HEOPTaHUYECKUX
BEIIECTB.

Vlabopamophvie onvimsr ONIpeieicHUE
PACTBOPOB KHUCJIOT U IIETOYEHN C HOMOILBIO
WHIUKATOPOB. M3yueHne B3anMOIeHCTBUS
KHUCJIOT C METAJUIAMH, PEaKIUl
HeWTpanu3anuu. Bzaumoaencreue
pacTBOpa CEpHOM KUCIOTHI C OKCUAOM
menu (II). [TomydeHue HepacTBOPUMBIX
OCHOBaHHUN. BeITecHeHe OMHOTO MeTalia
IPYTUM U3 PacTBOPA COJIH.

[ Ipakmuuecxas paboma Ne 6. Penienue
PKCTIIEPUMEHTANIbHBIX 3a]1a4 110 TEME
«BaxkHenIne KJ1acchl HEOPTaHUYECKUX
COCIMHEHUN.

Boiuucnenus:

[0 YPaBHEHUSAM XUMUYECKON PEaKIINU:
KOJINYECTBa BEIIECTBA, 00BEMA, MAaCChI 110
M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU MPOIYKTOB
peaKIuu

padoT.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B 71a00paTOpUU MPU UCIIOJIB30BAHUU
XUMHUYECKOM MOCY/IbI U 000pYAOBaHUS.
BricTpanBaTh pa3BEPHYTHIE MUCbMEHHbBIE U
YCTHBIE OTBETHI C ONIOPON HAa MHPOPMALIIO
13 yueOHHMKA U CIPAaBOYHBIX MAaTEpPUAIIOB,
PaMOTHO MCHOJIb30BATh H3yYEHHBIN
MOHATUWHBIN anmnapar Kypca XUMHUHU

Wtoro no pazneny:
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Paznen 3. llepunoanuecknii 3axoH u [lepuoauyeckas cucrema xumn4ieckux 31emMenToB JI. U. MennaesneeBa. Ctpoenue
aToMOB. XMMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIMU

3.1

[lepuoanueckuii
3aKOH U
[lepnonunyeckas
CUCTEMa XUMUYECKHUX
HJIEMEHTOB

J1. 1. Menpaeneena.
Crpoenne atoma

7

[lepBbIe MOMBITKH KJIacCUPUKAIIIT
XUMHYECKUX AJIEMEHTOB. [loHsATHE O
rPYyIINax CXOAHBIX AJIEMEHTOB (IIEJI0YHbIE
Y 1EeJI0YHO3EMEIIbHBIC METAJLIIHI,
rajioreHbl, THEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM()OTEepHbIE OKCUJIBI 1
ruApokcubl. [lepuoanueckuii 3aKoH.
[leproanyeckast cHCTEMa XUMHUYECKUX
sinemenToB /.M. MeHpeneena.
KopoTkornepuoHas u JJTMHHONIEPUOIHAS
dbopmel [lepruoanueckoit cucTeMbl
xuMudeckux snemenToB .M. Menneneena.
[Ieprons! u rpyniibl. PU3NUECKHAN CMBICT
MOPSAKOBOIO HOMEpPa, HOMEPOB Teproaa 1
PYMIIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX SIAEP.
N3otomnbl. DiekTponbl. CTpoeHue
DIICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHUYECKHUX DJIEMEHTOB
[leproanueckoi CHCTEMBI

JI[.11. MenneneeBa. XapakTepucTUKa
XUMHYECKOTO 3JIEMEHTA T10 €ro
MOJIOKEHUIO B [leproanueckon cucreme
J1.1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUS painyca

PackpbIBaTh CMBICII IEPUOAUYECKOTO
3aKOHA.

OnuceIBaTh CTPOECHUE TAOIHILIBI
«Ilepnonnueckas cucreMma XMUMUYECKUX
hiemeHToB .M. MeHaeneeBay.
MopaenupoBaTh CTPOCHHUE aTOMa,
DHEPreTUYECKUX YPOBHEU U MMOAYPOBHEMN
[IPU TOMOIIM PUCYHKOB, AJIEKTPOHHBIX
KOH(HUTypanuii 1 3J€KTPOHHO-
rpaduyeckux Gopmy.

[losicHATh pU3NYECKU CMBICIT
MMOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
[PYIIIbI 3JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE JIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KUTUHN, KaJIbIIUA U
WX COCMHEHUS IO TOJIOKEHUIO B
[Tepunonnueckoii cucreme 1.1.
MeHneneesa.

OOBsCHITH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XUMHYECKUX
PJIEMEHTOB (M3MEHEHUE PAJInyCOB aTOMOB,
PIEKTPOOTPULIATENBHOCTH, BAJIEHTHOCTH )
1 UX COCMHEHUI B MpeIesiax MaJbIX
MEepUOAO0B U TJIABHBIX MOATPYIIL C YUETOM
CTPOCHUS UX aTOMOB;
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aTOMOB XUMHUYECKHUX IJICMEHTOB,
METAJJIMYECKUX U HEMETATINUECKUX
CBOMCTB MO TpynmaM U Mepuoiam.
3HaueHue [leproanueckoro 3aKkoHa u
[leproauyeckoil CUCTEMbl XUMUYECKUX
PIIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npakTuky. [[.M. Mennenees - y4€HbIN U
rpaXkJaHNH.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

B3auMojelicTBUE THAPOKCH/IA IIMHKA C
pacTBOpaMU KUCJIOT U IIEJI0YECH.
MoienupoBaHue CTPOCHUS MOJICKYJT IPU
MMOMOILIA PUCYHKOB, MOJICJIEH,
PIICKTPOHHBIX M CTPYKTYPHBIX (POpMYII.
Ta6nuna «llepuonnueckas cucrema
XUMHUYECKUX daemeHToB .M.
MeHpaeneeBay.

Vlabopamophvie onvimst O3HAKOMIIEHUE C
oOpa3iaMy METaJJIOB 1 HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe B mape
WU TPYTIIIE.

BricTpanBaTh pa3BEpHYTHIE TMCbMEHHbBIE U
YCTHBIE OTBETHI C ONOPOI HAa MHGOPMALIUIO
13 yueOHMKA U IPYTUX UCTOYHUKOB, B TOM
yucie MutepHera

3.2

XUMHUYECKas CB3b.
OKHUCINTEIILHO-
BOCCTAHOBUTEJIbHbBIC
peaKiuu

Xumuueckas cBsa3b. KoBajieHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
hiemeHToB. MonHas cBsa3b. CTeneHp
okucieHusa. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl

PackpbIBaTh CMBICII H3y4a€MBbIX IIOHSATHUM.
OnpenensaTe BUJ XUMAYECKOW CBSA3U B
COCIMHCHHUU.

Mo iemMpoBaTh CTPOCHUE MOJIEKYJI IIPH
[TOMOIIY PUCYHKOB, MOJEIIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (HOpPMYII.
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OKHCJICHUSI 1 BOCCTAHOBJICHHUSI.
OKucAUTENN U BOCCTAHOBUTEIIH.
XUMHUUYECKUI SKCIIEPUMEHT: U3YUCHHE
00pa31oB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE TUIPOKCUAA
[[MHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH,
MIPOBEJECHUE OIBITOB, MWILTFOCTPUPYIOIINX
MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIuii (TOpeHue,
peaKIuu pa3ioKeHUs, COSTUHEHUS ).
Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

OMNBIThI, WITIOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHusl,
COCJIMHEHMS] )

M cnonb30BaTh XUMUYECKYHO CUMBOJIUKY
17151 cOCTaBJIeHUs (hOpPMYJT BEILIECTB,
DIIEKTPOHHOTO OalaHCa PEaKIIHiA.
OrnpenensaTh CTENEHb OKUCICHUS aTOMOB
XUMUYECKUX JIEMEHTOB 10 (hopMyJiaM U
COCTABJISITh (POPMYJIbI OMHAPHBIX
COCIVMHEHUH I10 CTEIIEHU OKUCIICHUS
aTOMOB XMMUYECKHX AJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBUTEND. PaccTaBisaTh

KO3 UIIHEHTHI B CXeMaX MPOCTHIX
OKHUCJIMTEITbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii METOI0M JICKTPOHHOTr0 OaraHca.
HaOmronaTh XMMHUYECKHE OIBITHI 110 TUIAHY,
AHAJIM3UPOBATh U JI€JIaTh BBIBO/IBI.
Hcnons3oBate UKT mis co3nanus
MO/IEJIeN, MOATOTOBKHU MPE3CHTAU,
TTOKJIQZOB I10 TEME.

BricTpauBaTh pa3BEPHYTHIE IMCHBMEHHBIE U
YCTHBIE OTBETHI C OMOPOI HAa MH(HOPMAIIHIO
13 y4eOHHMKA U IPYTUX UCTOYHUKOB, B TOM
yuciie IaTepHera

Wroro no pazneny 15
PesepBHOE Bpemsi 3
OBILEE UMCJIO YACOB 68
[10 [TIPOTPAMME
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9 KUIACC

Haumenosaunue

No KonnuectBo OcCHOBHBIE BUIBI AESITEILHOCTHA
pa3liesioB U TeM Conepxanve 00ydeHHS
/o 4acoB 00yYaroIIMXCs
y4eOHOro ImpemeTa
Pa3znes 1. BemecTBO M XMMHYeCKHE PeaKIIUN

1.1

[loBTOpEHUE U
yIIIyOJieHue 3HaHUM
OCHOBHBIX pa3/eyioB
Kypca 8 Kiacca

5

[lepronnueckuii 3akoH. [leprnoanueckas
cHUCTeMa XUMU4YecKuX 3neMenToB JI. M.
MenpaeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOIO0B, KAJIHS, KaIbIUA U UX
COE€INHECHUN B COOTBETCTBUHU C
MMOJI0KEHHEM DJICMESHTOB B
[lepron4ecKor CUCTEME U CTPOEHUEM UX
aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUYECKON
CBsI3U. THUIIBI KPUCTAJUTMYECKUX PEIIETOK,
3aBUCHUMOCTDL CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAUIMYECKON PEIIETKN U BUIA
XUMU4Yeckoi cBs3u. Knaccudukanus u
HOMEHKJIATYpa HEOPTaHUYECKUX BEILIECTB.
XHUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMNXCS K pa3JIMYHbIM KJlaccam
HEOPTraHWYECKUX COCTMHECHUH,
FEHETUYECKAas CBSI3b HEOPTraHUYECKHUX

BCIICCTB.

XapakTepu30BaTh XUMUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPUOJOB, KAIHS U KAJIbIIUS
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucteMe 1. 1. Menaeneena.
KiraccudunupoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OmnuceIBaTh 001IME XMMUYECKHE CBONCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB,
MMOJITBEPIK1aTh CBOMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKHUX
peaKLnil.

OnpenensaTh BUJ XUMUUYECKOU CBA3W U THUIT
KPUCTAJUIMYECKON PEIIETKU BELIECTBA.
[IporHO3MpOBaTH CBOMCTBA BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYTHIE IMCbMEHHBIE U
YCTHBIC OTBETHI C OMOPOI Ha MHGOPMAIIHIO
13 ydeOHMKa U CIIPaBOYHBIX MAaTEPUAJIOB,

PAMOTHO
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

03HAKOMJICHUE C MOJICIISIMU
KPUCTAJNINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB - METAJIJIOB U
HeMeTa/uIoB (TpaduTa U aiMasa), CJI0KHBIX
BELIECTB (XJIOpH]Ia HATPHS)

VCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
arrapar Kypca XuMHH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMUYECKUX PeaKITui

Krnaccudukanus XuMAYECKUX PeaKiui mo
Pa3IUYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBYy YYAaCTBYIOIINX B PEAKITHH
BEILIECTB, 110 TETUIOBOMY (D (EKTYy, 110
W3MCHCHHIO CTETICHEH OKUCIICHUS
XUMUYCCKUX DJIEMEHTOB, TI0 00pPaTUMOCTH,
MO YYacTHIO KaTaiu3aropa). IK30- U
DHIOTEPMUYCCKUEC PEAKIIUH,
TepMOXHUMUYECKHe ypaBHeHus. [loHsTHE O
CKOpPOCTH XUMUYECKOU peakuuu. [lonarue
00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusix. [lonsTue o
TOMOTCHHBIX ¥ TETEPOTCHHBIX PEAKIIHSIX.
[lonsatue o katanmze. [lonsTHE O
XUMUYECKOM paBHOBeCcHH. DaKTOPHI,
BIIUSIIOIINAE HA CKOPOCTh XUMHUYECKOH
PEAKINH U TTOJIOKEHUE XUMUIECKOTO
paBHOBECHSI.

OKXMCIINTEIFHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHI U
MPUMEHSTh 3TU OHATHUS MPU OMUCAHUN
CBOWCTB BEILECTB U UX MPEBPALLICHUM.
KiaccudunmpoBaTh XUMHUYECKUE PEAKIIUU
MO pa3IMYHBIM MpPU3HAKaM. Y CTaHABJIUBATH
3aBUCHUMOCTh CKOPOCTH XUMUYECKOU
PEaKIMK OT Pa3IMYHBIX (PAKTOPOB.
[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B
Pa3IMYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTENb U
BoccTtaHoBuTenb B OBP. CocTaBnsiTh
DIIEKTPOHHBIN OallaHC PEaKIUU.
[[pon3BOANTE BEIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUAM. Y 4aCTBOBATh B COBMECTHOM
paboTe B mape Wiu rpyIire.

BricTpauBath pa3BEpHyThIE MUCbMEHHbBIE
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pEeaKLMH, FJIEKTPOHHBIN OallaHC
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuun. CocTaBlIeHUE YPABHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIMii ¢ UCIOIb30BAaHUEM METOA
PJIEKTPOHHOTO OajaHca.

Xumuueckuit Ixcnepumenm:
/lemoncmpayuu.

lccnenoBanue 3aBUCHMOCTH CKOPOCTH
XUMHAYECKOUN pEaKIIUU OT BO3ACUCTBHUS
pa3IMYHBIX (PAKTOPOB.

OnBIThI, WILTIOCTPUPYIOIINE TPUMEPDI
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHusl,
COCJITMHECHUA).

Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MacChl
peareHTOB WUJIM MPOJAYKTOB M0 YPAaBHEHUSIM
XAMUYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(OpMAIUIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepraoB, IPAMOTHO HCIIOJIb30BaTh
W3yYCHHBIN MMOHSITUHHBIN anmapar Kypca
XUMUU

1.3

DIIEKTPOIUTAYECKAS
TIMCCOIAIINS.
XUMHUYECKHUE PEAKITNHT
B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
NACCOLIMALINU. DJICKTPOJIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHUOHBL.
MexaHu3M JUCCOLMALY BEIIECTB C
Pa3IMYHBIMUA BUJAMH XUMUYECKOW CBS3H.
Crenenb quccouuanviv. CUiibHbIE U
cia0Oble SJIEKTPOJIUTHI.

PeaKI_II/II/I MOHHOT0 OOMeHa. Y cIIoBUS

PackpbIBaTh CMBICI H3y4aeMbIX OHATHH, a
TAK)KE CMBICJI TEOPUM IJIEKTPOTUTHIECKON
JTMCCOIMAIINH.

OOBACHATH TPUUUHBI JICKTPOIPOBOTHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, Pa3INvaTh
cia0ble ¥ CHIIBHBIC SJICKTPOJIUTHI.
CocTaBisiTh ypaBHEHHUS AUCCOLIMAIIUN
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MPOTEKaHUsl PEeaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpalllEHHbIE  HMOHHBIE
ypaBHeHHsT peakiuid. CBOWMCTBa KHCIIOT,
OCHOBAHMH U COJIEN B CBETE MPEIACTABICHUIN
00  DJIGKTPOJIUTUUECKON  JUCCOIIHMALINH.
KauectBeHHbIe peakiny Ha HOHBL. [oHsTHE
O TUIPOJIU3E COJIEH.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

M ccnenoBanue 31€KTPONPOBOAHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
NTMCCOLIMALIMM KUCIIOT, IIEJI0YEl U COoJIeH
(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPUAIIOB).

OnbITHI, WITIOCTPUPYIOIIHNE TTPU3HAKU
OPOTEKaHUS peaKMii HOHHOTO 0OMeHa
(oOpa3zoBaHue ocajaka, BBIJICICHNE ra3a,
00pa3oBaHUE BO/IBI).

Pacrnio3HaBaHue HEOPraHMYECKUX BEIIECTB
C TTIOMOIIIbIO KAYECTBEHHBIX PEaKIIUi Ha
HMOHEL.

JlabopamopHuvliil onvim:

M3ydeHne npu3HaKoB MPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHa B pacTBOpax
PIICKTPOIUTOB (C 0Opa3oBaHUEM OCaJIKa,
BBIJICJICHUEM raza, 00pa30BaHUEM BO/IbI).

I Ipaxmuuecxas paboma:

KHCJIOT, IIeJ0YEH U COJICH, ITOJIHBIC U
COKpAIEHHBIE NOHHBIE YPaBHEHUS
XUMUYCCKUX PEaKINii HOHHOTO 0OMEHa,
KpaTKUE MOHHBIE YPABHEHUSI POCTHIX
pEAKIMI TUAPOJIN3A COTICH.
XapakTepu3oBaTh OOIINE XUMUUYECKHE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB Ha
OCHOBE TEOPHH IIEKTPOJIATHIECKON
JIMCCOLIMALINY; TIOATBEPKAATh CBOMCTBA
pUMepaMU MOJICKYJISIPHBIX U HOHHBIX
YpPaBHEHUI XUMUYECKUX peakuuii. Pemarth
DKCIIEPUMEHTAIIBHBIE 33/1a4H 110 TEME.
[lTanupoBaTh U OCYIIECTBIISITH HA
MPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIIOICHHS, /IEJIaTh BBIBOIbI
M0 pe3yJbTaTaM dKCIEPUMEHTA IPU
MPOBEICHUN TAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh ipaBuiIaM 0€30MacHON PabOTHI
B 1a00OpaTOpUU IPH UCTIOTH30BAHUN
XUMUYECKOM MOCY/IbI 1 000pYy10BaHUS.
[[poBOIUTH BHIYUCIECHUS 10 XUMHYECKUM
YPABHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PemieHue skcriepuMEHTaIbHBIX 3a/1a4
110 TEME.

Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAKIUI

B [1ap€ WJIU TPYIIIIE.
BricTpanBath pa3BEpHYThIE MIUCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MHGOPMALIHIO
U3 yueOHHUKA U IPYTUX UCTOYHUKOB
uHpopmaluu, B ToM yncie Marepuera

Wroro o paszueny

17

Pa3nen 2. HemeTayibl M HX COeTHHEHUS

2.1

OO0mas
XapaKTCPUCTUKA
XUMHUYCCKUX
hiieMeHTOB VIIA-
['PYIIILL I amoreHsl

4

OO6m1ast xapaKTepUCTHKA raJIOr€HOB.
Oco0EHHOCTH CTPOCHHUS ATOMOB,
XapaKTePHbIC CTETICHU OKUCIICHUS.
Ctpoenue u puznyecKue CBOMCTBa
MPOCTHIX BEIIECTB - TaJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa
(B3aMMOJEICTBHE C METANIAMH,
HEeMEeTaJlJIaMH, IIeJI0YaMHu ).
XnopoBonopoa. CoJisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
NpuMeHeHue. JlercTrue xjaopa u
XJIOPOBOAOPOJa HA OPTaHU3M YEJIOBEKA.
Baxnenime XJ0puIbl U UX HaXOXKICHUE B
MIPUPOE.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OnbITH, OTpaxaronue GU3nIecKue u
XUMHAYECKUE CBOMCTBA TAJIOTEHOB U UX

COeIMHEHU (BO3MOKHO MCIIOJIb30BAaHUE

OOBICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEIMHEHM B Mpeenax MajblX NEPHUOI0B
W TJIaBHBIX noArpymi [lepuoanyeckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepr3oBaTh (hU3HUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajJioreHoB (Ha MpUMEpPE XJI0pa) U CIOKHBIX
BELLECTB (XJIOPOBOAOPO/A, XJIOPHIA
HATpHs), CIOCOOBI UX TTOTYUYEHUSI,
NPUMEHEHUE U 3HAYEHUE B IPUPOJE U
PKU3HM yesioBeka. Onpenensars XJI0pua-
MOHBI B pacTBope. [ImanupoBars u
OCYLIECTBJISATh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,

J1CJIaTh BBIBO/JIBI 110 PE3YyJIibTaTaM
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BUJICOMATEPUAJIOB).

O3HakomIIeHHE ¢ 00pa3laMu XJIOPUIOB
(raJoreHuI0B).

VlabopamopHhbwiii onvim:

3ydeHue CBOMCTB COJITHOW KUCIIOTBI.
[IpoBeieHNEe KaUeCTBEHHBIX pPeaKIuii Ha
XJIOPUI-UOHBI.

[ Ipaxmuueckas paboma

No 2: TTosrydeHue CoJIsTHON KMCIIOTHI,
M3y4eHUE €€ CBOWCTB.

Boruucnenus:

10 YPAaBHCHHUSIM XUMHUYECKUX PEaKIIHA,
€CJIU OJINH U3 PEareHTOB JaH B U30BITKE

DKCIIEPUMEHTA IIPU NIPOBEICHUN
1a00paTOPHBIX OIMBITOB U MPAKTUUECKUX
pabor.

CnenoBath paBuiiaM 0€301acHOM pabOThI
B 1a00OpaTOPUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCY Ibl U 000PYAOBAHUS.
BricTpauBaTh pa3BEpHYThIE INCbMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MH(POPMALIHIO
13 yueOHHMKa U CIIPAaBOYHBIX MaTepUaJOB,
PAaMOTHO MCIOJIb30BaTh U3y4YE€HHbBIN
NOHATUWHBINA anmnapar Kypca XUMUHU

2.2

O6mas
XapaKTEpPUCTHKA
XUMHNUYECCKUX
piaeMmeHToB VIA-
PYIIILL Cepa u eé
COCAMHCHU A

OO6mas xapakrepuctuka 3j1eMeHToB VIA-
[PYIIIIbI. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznueckrue CBOMCTBRA
MPOCTHIX BEIIECTB - KUCIOPOJIa U CEPHI.
AJUTOTpOITHBIE MOIU(DUKAIIUNA KHCIIOPOa U
cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, cTpoeHHuE, GU3UIECKHUE U
XAMUYECKUE CBOMCTBA.

OKcupl cepbl KaK MPeACTABUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusndeckue u

XUMHUYECKHEe CBOMCTBA (00IIHe KakK

OOBICHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB deMeHTOB VIA-
IPYIIBI U UX COCTMHEHUH ¢ y4ETOM
CTPOCHUS UX aTOMOB.
XapakTepuszoBaTh (PU3NUECKUE U
XUMUYECKUE CBOMCTBA TPOCTOTO BEUIECTBA
cepsl U €€ COeTMHEHUH (CEpOBOIOPOIA,
OKCHJIOB CEpbI, CEPHON KHUCJIOTHI,
cynb(aToB), CIOCOOBI X TOTYYCHHS,
MPUMEHECHHUE U 3HAUYCHHE B IPUPOJIC U
PKU3HU YesoBeka. Onpenenars Haluune
CyJb(paT-uOHOB B PacTBOpE.

OOBICHATDH CYIIHOCTh YKOJIOTHIECKUX
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MpeICTaBUTENS Kilacca KUCIIOT U
cnenuduueckne). XMMHUUECKHE PeaKIuy,
Jexalue B OCHOBE MPOMBIIIIEHHOTO
croco0a NOJIy4eHHs] CEpHOM KUCIIOTBHI.
[Ipumenenune. Conu CepHON KUCTIOTHI,
KaueCTBEHHAsl peaKIlis Ha CyJb(haT-uoH.
HaxosieHne cepbl U €€ COeIMHEHUI B
npupoze. XUMHUYECKOE 3arps3HEHUE
OKPYXarOIIEH Cpelibl COCTMHEHUSIMU CEPBI
(KUCJIOTHBIE TOXAM, 3arps3HEHUE BO3IyXa
U BOJOEMOB), CITOCOOBI €ro
[pEeI0TBPALICHUS.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

O3HakomiieHHE ¢ 00pa3lamMu cepbl U e€
COEIMHEHMSIMU (BO3MOKHO MCIIOJIb30BAaHUE
BUIeoMaTepuasioB). HaOmonenue
mpoliecca 0OyTIJIMBaHUS caxapa Moj
NEVICTBUEM KOHLUEHTPUPOBAHHOW CEPHOM
KUCIIOTHL. Jlabopamophbie onvimul:
M3yyeHne XMMUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeaeHre KAYECTBEHHOM peakIuy Ha
cyib(haT-uoH U HAOII0ACHHUE MTPU3HaKa e€
pPOTEKaHUS

npo0sieM, CBSI3aHHBIX C NepepaboTKon
COCIMHEHUM Cephl.

[[maHupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOIUTH HAOJIFOICHMS, /ISTIaTh BBIBOIBI
MO pe3ysbTaTaM dKCIIEPUMEHTA.
CrnenoBaTh paBuiiaM 0€30MacHON PabOThI
B 1a00OpaTOPUU MPHU UCIIOIB30BaHUU
XUMUYECKOM MOCyAbl U 000PYI0BAHUS.
[Ipon3BOANTE BEIYUCICHUS IO XUMUYECKAM
ypaBHEHUSM. Vcrioib30BaTh pH
BBITIOJIHEHUU YYE€OHBIX 3aIaHUI TEKCTHI
ydeOHHKa, CIIPABOYHBIC MaTePUATBI
(ITepuoandeckyro CUCTEMY XUMHUYECKHUX
anemenToB [I. . MenneneeBa, Tabmuiry
PACTBOPUMOCTH KHUCJIOT, OCHOBAHUN U
CoJIeH B BOJIE, DJIEKTPOXUMHYECKUHN Pl
HaMpPsHKEHUI METAILIOB).

Vcrionp30BaTh MPH BHIMOTHEHUN YUEOHBIX
3a/IaHUIA U B TPOIIECCE MCCIICOBATEIHCKON
NEeATEILHOCTH HAYIHO-TIONYJIIPHYIO
JTUTEPATYPY XUMUIECKOTO COJICPKAHUS,
CIIPaBOYHbIE MaTEPUAIIbI, PECYPChI

NuTepHera
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2.3

O6mas
XapaKTepUCTHKaA
XUMHUYCCKUX
PJIEMCHTOB
VA-TPVIIIIEI.

A3oT, pochop u ux
COCIMHECHUA

OO6m1ast XapakTepUCTUKA AJIEMEHTOB
VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEIICHU
OKHCIICHUSI.

A30T, pacripOCTpaHEHUE B IPUPOJIE,
(r3HYEeCcKue U XUMHUYECKHE CBOMCTBA.
KpyroBopoTt a30Ta B IpUpoOE.
AMMUaK, ero (pu3n4ecKue U XuMHIEeCKue
CBOMCTBA, OJy4YE€HUE U IPUMEHEHHE.
Conu aMMOHUSL, UX PU3UUECKHE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakiiys Ha HOHBI
aAMMOHUSI.

A30THAasi KUCJIOTa, €€ MOJy4YeHHUE,
(dbuznyecKre 1 XMMUYECKHE CBONCTBA

(oO1ue kak mpeacTaBuTENs Kilacca
KHUCJIOT U crieniupruyeckue).
lcrionb30BaHME HUTPATOB U COJIEH
aMMOHHUSI B KaU€CTBE MUHEPAJIbHBIX
yaoOpeHuil. XuMUYECKOE 3arpsi3HEHHE
OKPYKAIOIIEN CPEABI COCTMHEHUSIMU
a30Ta (KUCJIOTHBIE JTOK/IU, 3aTPSI3HCHHE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, ATOTPOITHBIE MOIUDUKAITNH
dbocdopa, pusnyeckre 1 XUMUYECKUE
cBorictBa. Oxcua gocdopa (V) u

dbocdopnas kuciora, GU3NIECKUE U

OOBCHATH 00ILIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
\/A-rpyIIibl 1 UX COETMHEHHUI ¢ y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepru3oBaTh GU3HUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammuaka, coyieit aMMOHUSI, a30THON
KHUCIIOTBI, HUTPATOB, okcua docdopa (V)
1 hochopHoit KUcIoThl, hocdaTon),
CHOCOOBI UX MOJYyUYEHUS], IPUMEHEHHUE U
3HAYEHHUE B IIPUPOJIE U )KU3HU YEIIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocdat-

WOHBI B PacTBOpE.
OOBSACHATH CYITHOCTh KOJTOTHYECKUX

Mpo0JieM, CBSA3aHHBIX C HAX0XKICHUEM
coelMHeHUi a3ota u ocdopa

B OKpY>Kalollel cpee.

[[mannpoBaTh U OCYIIECTBIATD

Ha IMMPAKTHUKC XMMHUYCCKUC
OKCIICPUMCHTEIL, IIPOBOANTDH Ha6JHOlICHI/ISI,

nenaTh BBIBOJIBI IO PE3YJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEIACHUN
1a00pPaTOPHBIX OMBITOB U MTPAKTUYCCKOMN
pPaboTHI.

CrnenoBaTh npaBuiiaM 0e30MacHOM

aboThI B 1aboparopuu
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XUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Vcnionb3oBanue hochaTtoB B KauecTBe
MUHEpAIbHBIX YIOOPEHUN.

Xumuueckuit Ixcnepumenm:
J[emoncmpayuu.

O3HakomIieHHE ¢ PU3NYECKUMHU
cBoOMcTBaMH a30Ta, hochopa u ux
COETMHEHHI (BO3MOYKHO MCIOJb30BaHHE
BUJICOMATEPHUAIIOB).

O3HakoMIIeHHE C 00pa3liaMu a30THBIX U
dbochopHbIX yaoOpeHuit.

[lomy4yenue, coOupanue, pacro3HaBaHUe U
W3YUYEHHE CBOMCTB aMMHAaKa.
BzanmoaercTBue KOHIIEHTPUPOBAHHOM
A30THON KHUCJIOTHI C MEbIO (BO3MOYKHO
UCII0JIb30BAaHUE BUIEOMATEPUATIOB).
JlabopamopHvle onvimol:

[IpoBenieHNEe KaueCTBEHHBIX peaKIuii Ha
MOH aMMOHUs U pocdat-uoH,  U3ydeHue
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipaxmuueckas paboma Ne 3: [lonyuenue
aMMMaKa, U3y4YEeHHUE €r0 CBOWCTB.
Boruucnenus:

M0 YPaBHEHUSAM XUMHYECKUX PEaKIUi

[IPU UCITOJIb30BAHUU XUMUYECKOU IMOCYbI
u obopynoBanus. [Ipon3BoauTH
BBIYMCJIEHUSA 110 XUMUYECKUM YPABHEHHUSIM.
crionp30BaTh NP BRIMIOJTHEHUN YUEOHBIX
3aIaHU TEKCTHI y9eOHUKA, CIIPABOYHBIC
MaTepHuabl (IEPUOANIECKYIO CUCTEMY
XUMHYECKHUX 3jieMeHTOB []. .
MeHeneeBa, TaOIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHMI M COJIEH B BOJE,
DIEKTPOXUMUYECKUH Psii HAPSKEHUN
METaJJIOB)
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2.4

OO6mmas
XapaKTepUCTUKA
XUMHAYECKUX
PJIEMEHTOB
IVVA-TPYIIIILL.
Yraepon u
KpPEMHUH, U UX
COCMHEHUS

O011as xapakTepUCTHUKA SJIEMEHTOB
IVVA-TPYOITbI. OcOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHbIEC CTEIEHU
OKHUCJICHUS.

Yrinepon, amoTponHbie MOAU(DUKAIIIH,
pacnpocTpaHEeHUE B IPUPOJE,
(u3HUecKre 1 XMUMUYECKHE CBOWCTBA.
Ancoporusi. KpyroBopot yriaeponaa

B IIPUPOJIE.

Oxkcupel yriepojaa, ux Gu3n4eckue u
XMMUYECKUE CBOMCTBA, ICHCTBUE

Ha )KUBbIE OPTaHU3MBI, IOJTYyYEHUE U
IIPUMEHEHHUE. JKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa riao0aabsHOro
NOTEIJICHUS KIIUMAaTa, TapPHUKOBBII

ddekr.

YT0JbHAsA KMCJIOTA U €€ COIU, UX
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA,
MOJy4YE€HUE U IPUMEHEHUE.
KauecTBeHHas peakius Ha KapOOHAT -
noHBI. Micnonp3oBanne KapOOHATOB

B OBITY, MEIMITMHE, TPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SIMCTBE.

[lepBoHAYAIBHBIC TTIOHATHS
00 OpraHMYEeCKHUX BEIIECTBAX KaK

0 COCIMHEHUSIX yriaepoa (MeTaH, 3TaH,

OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
IVA-Tpynnsl ¥ UX COEAUHEHUN C Y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COCTUHECHUIN
(OKCHIOB yTiIepo/ia, yroJibHOW KHCIIOTHI,
KapOOHATOB, OKCHUIa KPEMHUSI,
KPEMHHUEBOW KHUCIIOThI, CUJIUKATOB),
CHOCOOBI MX MOJyYEHUs, IPUMEHEHUE U
3HAUYECHHE B MPUPOJIE U )KU3HU YEIIOBEKA.
OOBIACHATH MPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHE BEILIECTBA " CBOMCTBA

~ IpUMEHEHUE - HA TPUMEPaAxX
COEAUHEHU YIJIEpOJa U KPEMHHUSL.
Onpenensite KapOOHAT- U CUJIUKAT-UOHBI
B pacTBOpE.

OOBICHATDH CYIIHOCTh IKOJIOTHYECKUX
npo0sieM, CBSI3aHHBIX C HAX0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPY KaloIlen cpee.
[lonTBep:k1aTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
POCTBIX COEAMHEHUH (METaH, ITaH,
STUJICH, alleTUJICH, 3TAHOJ, TJTULEPHH,
YKCyCHasi KHCJIOTa), B3aUMOCBSA3b

HEOPraHWYECKUX COCTMHEHUN Yriaepoaa u
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STUJIEH, allETUIICH, 3TaHOJI, TJIMLEPUH,
YKCyCHAasi KHCIIOTA).

[IprpoaHbIE HICTOYHUKH YTIEBOJOPOIOB
(yroJib, MpUpPOAHBIN a3, HEPTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH), UX
POJIb B OBITY U TIPOMBIIIICHHOCTH.
[ToHsiTHE O OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeJKax, yrieBoax - u
WX POJIU B KW3HU YEJIOBEKA.
MatepualibHOE €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.

KpemHuuii, ero pusnyeckrue u XUMHUYECKUE
CBOMCTBA, MOJIyYCHUE U TPUMEHECHHUE.
Coenunenus kpeMHus B npupoje. Oomime
npeacTaBiieHust 00 okcuae kpemuus (IV) u
KPEMHHUEBOU KUCIIOTE.

Cunukatsl, UX UCTIOJIB30BAHUE B OBITY,
MEJIUIIMHE, POMBITTUICHHOCTH.
BaxHeimme cTpouTeNbHbIE MATEPUATIBL:
KepaMHKa, CTeKJI0, IEMEHT, OCTOH,
kene300eToH. [Tpobmemsl 6e3o0macHoro
WCII0JIb30BaHUsI CTPOUTEIBHBIX
MaTepuaioB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

Moaeny KpucTauInuyeCKUX pEETOK

OpraHUYECKUX BEILECTB.
OnuckIBaTh PoJb OCIKOB, )KUPOB U
YTIEBOAOB B QYHKIIMOHUPOBAHUU JKUBBIX
OpraHu3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YIJIEBOAOPOAOB, X POJIb B
OBITY U IPOMBIIIICHHOCTH.

[IpoBOAUTH BHIYUCIIEHUS 110 YPABHEHUSIM
XUMHUYECKUX PEAKIIHA.

[[maHrpoBaTh M OCYIIECTBIIATH Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJAUTHL HAOIIOICHUSI, JIeJIaTh BBIBOIbI
M0 pe3yJibTaTaM dKCIIEPUMEHTA MPpHU
MPOBEICHUN JTAOOPATOPHBIX OTMBITOB U
MPaKTUYECKUX padoT.

CrnenoBaTh paBuiIaM 0€30MacHON PabOTHI
B 1a00OpaTOpUU NIPU UCTIOIH30BAHUN
XUMUYECKOM MOCY/IbI U 000pYy10BaHUS.
crionp30BaTh MPU BHIMIOTHEHUN YUEOHBIX
3aJlaHUM TEKCThl ydeOHUKA, CIIPABOYHbBIC
matepuaisl (Ilepuonuueckyro cucremy
XUMHYECKHUX AiemeHToB 1. H.
MenneneeBa, TabJIMIy pacCTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U COJIEH B BOJIC,
DJICKTPOXUMUYECKUHN PsIJl HAPSIKEHUI

METaJIJIOB)
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anMasa, rpadura, QymiepeHa.
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOLIUU
PAaCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM
YIJIEM U YyCTPOMCTBOM MPOTHUBOTA3a.
O3HaKOMJIEHHE C IPOAYKIIUEN CUIIMKATHOW
poMbIluIeHHOCTH (Buaeomarepuarnsr:
CUJIMKATHAsI TPOMBIIIUIEHHOCTB ).

Mopenu MOJIEKYJI OPraHUYECKHUX BEIIECTB.
JlabopamopHhuwiii onvim:

[lomydyenue, coOupanue, pacrio3HaBaHUe U
M3YUYEHUE CBOMCTB YIJIEKUCIIOTO ras3a.
[IpoBenieHNE KaUEeCTBEHHBIX PEAKIUI Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YUCHUE
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipakmuueckue pabombwi:

Ne 4. TlosmyueHue yriaekucioro rasa,
M3YYEHUE €r0 CBOWCTB.

No 5. Pelienue sxkciepruMEHTaIbHBIX 3a/1a4
10 TeMe « BaxkHenIme HEMETaJIIbI U UX
COEAMHEHUSD)

Boruucnenus:

M0 YpPaBHEHHUSAM XUMHYECKUX PEaKIUil

Hroro no paszneny

25
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Pasznea 3. MeTalibl M X COeAMHEHUSA

3.1

OO011e CBOMCTBA
METAJLIOB

4

OO61mas xapaKTepUCTHKAa XUMUUECKUX
HJIEMEHTOB - METAJUIOB HA OCHOBAaHUH UX
nosioxkenus B [leprogudeckoii cucteme
XUMUYECKUX DJIEMEHTOB

J[.11. MenaeneeBa v CTpPOCHUSI aTOMOB.
Ctpoenue MeTaiioB. Metanueckas
CBSI3b M METAJUTHYECKAS KPUCTATNICCKAS
peueTKa.

DIIEKTPOXUMHYECCKUN PsiJT HAMIPSHKCHUI
MeTauIoB. OU3HUECKUE B XUMUYECKUEC
cBoiicTBa MeTayuioB. O0IIME CIOCOOBI
noJrydeHus MeTayuioB. [loHsTHE O
KOPPO3HH METAJIJIOB, OCHOBHBIC CITOCOOBI
3AIIUTHI UX OT KOPPO3HH.

CmaBsl (CTallb, YYT'YH, JIOPATIOMUAHUAN,
OpoH3a) U UX MPUMEHEHUE B OBITY U
TTPOMBITIICHHOCTH.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

OOpasiel METAIIJIOB | CIUIaBOB. M3yuenune
PE3yIHTATOB KOPPO3UU METAJIIOB
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

VlabopamopHvie onvimel: O3HAKOMIICHUE C
00pa3iaMyu METaJJIOB U CIUIABOB, X

(U3NYECKUMU CBOMCTBAMH.

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHH U
MPUMEHSITH ITH TTOHATHUS MPU ONUCAHUHT
CBOKCTB BEILECTB U UX MPEBPALICHUM.
OO0BsACHATH 001IME 3aKOHOMEPHOCTH B
W3MCHCHUH CBOWCTB 3JIEMEHTOB- METAJLIOB
U UX COCIMHEHUM ¢ YIETOM CTPOSHHUS UX
ATOMOB.

XapakTepu30BaTh CTPOCHUE METAIIIOB,
o01me GU3NIECKUe U XUMHIECKHE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00IIHE CIIOCOObI
MOJTYYEHUS] METAJIOB.

OnuchIBaTh CIIOCOOBI 3AIUTHI METAUIOB OT
KOPPO3HH.

CrnenoBath npaBuaaM 0€30MacHOM pabOThI
B J1Ta0OpAaTOPHUU MPH UCIIOIB30BAaHUU
XUMUYECKOUN MOCYAbl 1 000PYI0BAHUS.
[Ipon3BOANTE BEIYHUCICHUS IO YPAaBHCHUSM
XUMHUYCCKUX PEAKIIUMA, €CIIH OUH U3
[PEareHTOB COACPIKUT IPUMECH.
YyacTBOBaTh B COBMECTHOM paboTe B mape
WK TPYIITIC.

M crnonb30BaTh NP BBHITTOIHEHUH YYEOHBIX

3a/laHUI TEKCThl yUYeOHMKA,
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\Buiuucnenusi:

[0 YPaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
[MPUMECH

CIIpaBOYHBIC MaTepHaIbI
(ITepponuecKyro CUCTEMY XUMHYECKUX
hnemeHToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PSAJT
HaIPsHKCHUN METaJIIOB)

3.2

Baxaennmne MeTauibl
1 UX COEIUHEHUSA

16

[[le104HBIE METAIIIBI: MTOJIOKEHHUE B
[leproIM4eCcKON CHCTEME XUMUYECKUX
bnemeHTOB [[.M. MenaeneeBa, cTpoeHne ux
ATOMOB, HAXO0KJCHUE B IPUPOJIE.
du3ndecKre 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U kanus). OkCuabl U
TUJIPOKCUIBI HATpUA U Kanus. [IpuMeHeHue
[IEJIOYHBIX METAIOB U UX COCAUHCHUI.
[[le1ouyHO3EeMENBHBIC METAJIBI MATHUN U
KaJIBLIMI: TTOJI0)KeHHe B [lepuoanueckon
CHUCTEME XUMHUUYECKHUX dy1eMeHTOB JI.11.
MeHnienieeBa, CTpPOCHUE UX aTOMOB,
HaXOXJICHHE B pupoje. Puznueckue u
XMMHUYECKHE CBOMCTBA MarHus U KaJbIIHsl.
Baxueitme coeTMHEHUs KalbIus (OKCHU/I,
TUIPOKCHU]I, cOJn). JKECTKOCTH BOJBI U
CIIOCOOBI €€ YCTpaHCHHUSI.

AJTFOMUHUI: TTOJI0KEHHUE B

[leproan4ECKON CUCTEME XUMHYECKHUX

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB- METAJJIOB
U UX COCIMHEHUN B rpynmnax ¢ y4éTom
CTPOEHHUS UX aTOMOB. XapaKTepU30BaTh
bu3nUecKrue 1 XMMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB METAJIIIOB M MX
COeIMHEHHI (OKCHUIOB, THIPOKCHUOB,
coJieii), ClIOCOOBI UX MOTYUYCHUS,
MPUMEHEHHUE U 3HAUYCHHUE B IPUPOJIE U
PKU3HU YEJIOBEKA. Y CTaHABJIMBATH
PUYUHHOCIIEACTBEHHYIO CBSI3b: CTPOEHUE
BEIECTBA * CBOMCTBA " MPUMEHEHHE - Ha
npuMepax U3y4aeMbIX BEUIECTB.
Pacrno3HaBaTh C TOMOIIBI0 KAYUECTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIUsI, ATFOMUHUS, [TUHKA, *kKeme3a (II) u
xenesza (I11), menu (11).

JlokaspiBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB Y TUJPOKCHUIOB aIFOMUHHUS U

[MHKA.
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snemeHToB /.M. MenaeneeBa, ctpoeHue
aToOMa, HaXO0XKJICHHE B TIPUPOJIE.
DU3NYECKHE U XUMUYECKUE CBOMCTBA
aTrOMUHUS. AM(POTEpHBIC CBOMCTBA
OKCcHJa U TUApOKcHaa antoMunus. JXKeneso:
roJsioxkenne B [lepuonnueckon cucreme
xuMu4eckux saemeHToB .M. Menneneena,
CTPOEHHE aTOMa, HAXOXKJICHUE B PUPOJIE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
kesie3a. OKCUIbl, THIPOKCUABI U COJIA
kenesa (II) u xxenesa (I11), ux cocras,
CBOMCTBA M MOJTyYCHHUE.

Xumuueckuit IKcnepumenm:
/[emoucmpayuu.

OcoOGeHHOCTH B3aUMO/ICHCTBHUS OKCHJIA
KaJIBIIUSI U HATPHUSA C BOJIOM (BO3MOKHO

W CIT0JIb30BaHUE BUJICOMATEPUAIIOB).
OxpalMBaHue MIaMEHU HOHAMU HaTpusl,
KaJIUSI M KaJTbLUsI (BO3MOYKHO
MCII0JIb30BaHUE BUIEOMATEPHUATIOB)
lcciaenoBanue CBOMCTB JKECTKOU BOJIBI.
[Iporiecc ropenus xesne3a B KUCIOPOe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB).

VlabopamopHhvie onvimoi.:

[IpoBeieHNE KAUECTBEHHBIX PEAKIIMM HA
WOHBI (MarHus, KaJblKs, aJTIOMUHMS,

[[1aHMpoOBaTh U OCYLIECTBIIATH HA
[PAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
[IPOBOANUTDH HAOJIIOJICHUS, 1€TaTh BHIBObI
[0 pe3yibTaTaM 3KCIIEPUMEHTA IIPU
POBEJCHUH JTaOOPATOPHBIX OMBITOB U
PAKTUYECKUX padoT.

CnenoBaTh npaBuiiaM 0€30MacHON pabOTHhI
B J1a00OpaTOpUU MPU UCIIOJIB30BaHUU
XUMUYECKON MOCyAbl U 000PYI0BaHUS.
[Ipor3BOANTE BBIUUCIEHUS IO XUMUYECKUM
YPaBHEHUSAM. Y 4acTBOBaTh B COBMECTHOM
paboTe B mape uiu rpymre.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OTMIOPON Ha HHPOPMAIIIO
13 yueOHMKA M CIPAaBOYHBIX MAaTE€pPUANIOB,
PAaMOTHO MCIOJIb30BaTh U3y4YEHHBIN
NOHATUWHBINA anmnapar Kypca XUMUHU
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1rHKa, sxenesa (II) u xenesa (111), meau
(IT), onncanne MpU3HAKOB X MPOTEKAHUS.
VccnenoBanne aMpOTEPHBIX CBOHCTB
TUPOKCUIA ATFOMUHUS U THAPOKCHIA
[IUHKA.

[ Ipaxmuueckue pabomuwi:

Ne 6. JKEcTKOCTh BOJIBI M METOJIBI €€
YCTpaHEHUS.

No 7. PelieHue 3KCIEpUMEHTAIBHBIX 3a1a4
Mo TeMe «BakHenme MeTauibl U UX
COCIUHCHUSY.

Boiuucnenus:

M0 YpPaBHEHUSAM XUMHUYECKUX PEAKITUH,
€CJIM OJIMH M3 PEarcHTOB JaH B U30BITKE
WU COJICPKUT MPUMECH;

MaCCOBOM JIOJIM BbIXO/Ia MTPOAYKTa PEaKIUU

Htoro no paszneny

20

Pasne

J 4. XuUMHS M OKPYKAONIIAs Cpea

4.1

XUMAA U
OKpyXkarouas cpeaa

3

BemiecTBa 1 MmaTepuasbl B IOBCEAHEBHOU
PKU3HU 4elioBeKa. besonacHoe
VCII0JIb30BAHUE BEUIECTB U XUMHUUECKHUX
peakuuii B ObITy. [lepBas nomoius rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH
cpeasl (peaenbHas J0mycTuMast

XapakTepu3oBaTh pOJIb XUMHUU B
pa3IMyYHbIX chepax AeSITeTbHOCTH JTIOACH,
OCHOBHBIE BEILIECTBA U MAaTEPHUAIIBI,
MPUMEHSEMBIE B )KU3HH COBPEMEHHOTO
YeJI0BEKA.

OOBSACHATH YCIIOBHS O€30MIaCHOTO

HMCIIOJIb30BaHHUA BEIICCTB U XUMHUYCCKHUX
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KOHIIEHTpaIus BemecTB. Poib Xxumuu B
pEeLIeHUH SKOJIOTHIECKUX MTPOOIIEM.
Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

M3yuenne 00pasioB MaTeprasoB (CTEKIIO,
CILJIaBbI METAJIJIOB, MOJIUMEPHBIC
MaTepuabl)

peakiuii B OBITY.

AHQJIM3UPOBATh U KPUTUYECKH OLICHUBATH
UHGOPMAITUIO O BIUSHUU
POMBIILJIEHHOCTH, CETCKOTO X035 CTBA,
TPAHCIIOPTA U AP. Ha COCTOSIHUE
OKPYKarOIIEH CPEIBI.

YMETh OKa3bIBaTh MEPBYIO MOMOIIb MPHU
XUMHAYECKUX 0KOraxX U OTPABIICHUSIX.
[[puHuMaTh ydyactue B 00CYKIECHUU
MpoOJieM XUMUYECKON U AKOJIOTUUECKOMN
HaIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIIUIO IO TpodIeMe 1
MpeaiaraTb BO3MOXHBIE ITyTH €€ pPelIeHUs

Toro mo pasueny: 3
Pe3epBHOE Bpemsi 3
OBLIEE YNCJIO YACOB 68
[10 ITPOTPAMME
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