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Pabouasg mnporpamma mno yudeOHOMY mpeameTy «Xumus» (0a30BbI YPOBEHB)
(npenmeTHas o0JacThb «EcTecTBEHHO-Hay4YHBbIE PEIMETHI») BKJIIOYAET
MOSICHUTENIbHYI03aIUCKY,COIePKAHUE00 yUeHU S, IUTAHUPYEMBIEPE3YIbTaThIOCBOCHUS
MPOrpaMMBbI 110 XUMHH, TEMATUYECKOE TUIAHUPOBAHHUE.

[losicHuTenbHas 3amucKka OTpa)kaeT oOlMe LEeNM MU 3a/adyd M3Y4YEeHHUs] XUMUH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOChUIOK K €€ HM3YyYEeHHI0 00y4arouuMucs,
MECTOBCTPYKTYPEYyueOHOr OTUIaHAa,aTaKKEOIX0IbIKOTOOPYCOAepKAH U, K
OIPEJIEIICHUIO TUIAHUPYEMBIX PE3YyJIbTATOB.

Copepxanue OOydeHUsS PACKpBIBA€T  COJEp)KATEIbHBIE JIMHUM, KOTOpBIE
npeaaratoTes Juisi 00s13aTeNbHOr0 U3y4YeHHsI B KaXK/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01iero oOpa3oBaHusI.

[Inanupyemble pe3yabTaTbl OCBOCHHMS MNPOrpaMMbl IO XUMHUHU BKJIIOYAIOT
JUYHOCTHBIE, METallpeJMETHbIE pPEe3yJbTaThl 3a BECh IMEpUOA OOY4YEeHUS Ha YpOBHE
OCHOBHOT'O 001IEro o0pa3oBaHus, a TakKe MPeIMETHbIE JOCTHKEHU 00ydarouierocssa
KXl T0J1 00y4YeHUSI.

HOACHUTEJIBHASA3ZAIINCKA

[IporpamMma 1Mo XMMHUU Ha YPOBHE OCHOBHOT'O 00IIerooOpa3oBaHUs COCTAaBJICHAHA
OCHOBE TpeOOBaHWUU K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMU
IPOrpaMMBIOCHOBHOT0001TIero00pa3zoBanus, peacTaBieHHpIXxBPI'OCOO00, a takxke Ha
OCHOBe (enepanbHON pabodeil MporpaMMmbl BOCIHTAHUS M C YYETOM KOHIICTIIIUU
IpernojaBaHus y4deOHOTO mpeaMera «XUMHS» B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit @enepanum.

[IporpamMma mo xumMuu pazpaboTaHa C IEIbI0 OKAa3aHUS METOJUYECKON ITOMOIIH
YUHTEIIO B CO3/IaHUH pabodeli mporpaMMBbl 110 y4eOHOMY IIPEIMETY.

[TporpamMma mo XUMUUIAET MPEICTABICHUE O IEJAX, OOIICH cTpaTeruu o0ydeHus,
BOCIIUTAaHUSI W  PAa3BUTUA OOYYAIOIMIUXCS CPEACTBAMH  y4yeOHOro TpeaMmeTa,
YCTaHaBIIMBAaE€T  00s3aTeIbHOE  MPEIMETHOE  COAEpKaHue,  IpeAyCMaTpUBAET
pacrpeeIeHueeronoKiIacCaMUCTPYKTYPUPOBAHUETIOPA3IeIaMUTEMAMIIPOIPAMMBL  TIO
XUMUU, ONPENENIeT KOJUYECTBEHHbIE U KaUYE€CTBEHHBIE XapaKTEPUCTHKU COJIEPHKAHMUS,
PEKOMEHAYEMYIO MOCJIEI0BATEIIbHOCTh U3YUCHHUS! XUMUU C YUYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBAI3€EH, JIOTUKHU y4eOHOT0 npoiiecca,
BO3PAaCTHBIXOCOOEHHOCTE 00 YUAIOIIUXCSL,ONPEEIIETBO3MOKHOCTUITPEAMETA JUTSt
peanuzanuu TpeOOBaHWM K pe3yiabTaTaM OCBOSHHMS OCHOBHOW 00Opa3oBaTEIbHOU
MPOTrpaMMbIHAYPOBHEOCHOBHOTO00IIIET000pa30BaHUs , aTAKXETPEOOBaHU K
pe3yiabTataM OOy4eHHsI XMMUM Ha YPOBHE LieJIed HU3y4YeHHs] MpeAMeTa U OCHOBHBIX
BHJIOB y4€OHO-TIO3HABATEIIbHOM JACATEIBHOCTH 00YUYaAIOIIErocs M0 OCBOCHHIO YIEOHOTO
COJIepXKaHusl.



3HaHME€ XUMHHM CIY’)KUT OCHOBOM JJs1  (DOPMUPOBAHHMS  MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeJCTaBiIeHUl 0 MaTepuaIbHOM €IWHCTBE MHUpPA, BAKHYIO POJb
UTPaAIOTPOPMHUPYEMBIEXUMUEHTTPEACTABICHUS0B3aUMOIPEBPAILICHUSI XS HEPT UUH 00
HBOJIIOIMM  BEIIECTB B TMPUPOJE, O NYTIX pPELIeHUs TJIO00AIbHBIX MpoleM
YCTONYUBOIOPa3BUTUAYEIIOBEYECTBA—CHIPbEBON,3HEPTETUYECKOM, TUILIEBON 51
HKOJIOTMYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuennexumun:

CIIOCOOCTBYET peaju3allui BO3MOXKHOCTEW IJisi caMOpa3BUTUA U (HOPMHPOBAHUS
KyJbTYPbI JUYHOCTH, €€ o01Iel U GyHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHHE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEN
oOy4JaromMxcs,  HaBBIKOB  HUX  CaMOCTOATEIbHOM  y4yeOHOW  JeATeIbHOCTH,
AKCIIEPUMEHTATbHBIXUUCCIIEA0BATENbCKUXYMEHN I, HEOOXOTUMBIXKAKB ~ TIOBCETHEBHOM
KU3HU, TaK U B MPOPECCUOHAIBHON AESATENBHOCTH;

3HAKOMUTCOCTIEHU(PUKONHAYIHOT OMBIIIICHHUS,3aKI1abIBAETOCHOBBILIEIIOCTHOTO
B3IJIs1/1aHAEC TMHCTBONIPUPOIBINYEIOBEKA, ABISAECTCAOTBE TCTBEHHBIMATAIIOMB
(bopMHUPOBaHUHU €CTECTBEHHOHAYYHON IPaMOTHOCTH 00YYarOIINXCs;

CIOCOOCTBYETPOPMUPOBAHUIOIIEHHOCTHOTOOTHOIIEHUKECTECTBEHHO -HAYYHBIM
3HAHMSIM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTHMUYECKOE 00pa3oBaHuE
00yJaronuxcsi.

JlaHHble HampaBi€HUs B OOYYECHHMM XUMUU OOECHEeYMBaIOTCS ClEeUUu(UKON
colepKaHusi  y4eOHOToIpeaMeTa,KOTOPbINABIsETCSNE1arornuecKiajanTHPOBAaHHBIM
OoTpa’keHHueM 0a30BOM HAYKH XMMHUH HA ONPEIEIEHHOM 3Tale €€ pa3BUTHSL.

KypcxumunnaypoBHEOCHOBHOT000111er000pa30BaHUSIOPUEHTUPOBAHHA ~ OCBOEHUE
00y4aroUIMMUCS CUCTEMBI NEPBOHAYAIBHBIX MOHATHI XMMHH, OCHOB HEOPTraHMYECKOU
XUMHH U HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX ITOHATUN OPraHUYECKON XUMUH.

CrpykTypa cojepxaHus HOporpaMMbl IO XHMUU CGHOPMHUPOBaHA Ha OCHOBE
CHUCTEMHOrONoAxoake€n3yueHnio. CoaepKaHneCKIIaIbIBACTCAN3CUCTEMBIIIOHATUH O
XUMHYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHYECKOU peakiuun.Ooe
9TU CHCTEMBI CTPYKTYPHO OPTraHHM30BaHbI I10 NPUHLMUILY MOCIEI0BATEIBHOIO PA3BUTHUSA
3HAaHUM HA OCHOBE TEOPETUYECKUX ITPEACTABICHUN Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHU;

[Tepnoanueckorozakona/l.ll. MeHieieeBakakOCHOBHOTO3aKOHAXUMUU;, YUCHUS O

CTPOCHMM aTOMA U XUMHUYECKOM CBSI3H;

IIPEICTABICHUH003IEKTPOIIMTUYECKOWIMCCOUMALMUBEIIECTBBPACTBOPAX.

TeopeTnueckne3sHaHUAPACCMATPUBAIOTCAHA0CHOBEAMIINPUYECKHUIIONYYEHHBIXH
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCJIEIOBATENBHO OT OJHOTO YPOBHS K APYTroMy,
BBIMONHSSL (PYHKIMM OOBSACHEHUS U TPOTHO3SUPOBAHUS CBOWCTB, CTPOCHHUS H
BO3MOKHOCTEW MPAKTUYECKOTO NPUMEHEHUS U MTOIYYEHNs N3Y4aeMbIX BEIIECTB.



OcBoeHnue nmporpaMMsbl 0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUSO
XUMHUYECKOU COCTABIAIOLIEH HAy4YHOM KapTUHbI MHpa B JIOTHUKE €€ CUCTEMHOU
IIPUPOJIBI, IEHHOCTHOIOOTHOLIEHUKHAYYHOMY3HaHUIOUMETOJaMIIO3HAHUIBHAYKE.
N3yuyeHue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUYEeOHBIX
npeamMeToB: «OKpyxkamuil Mup», «buonorus. 5—7 knacce» n «duznka. 7 Kiaacey.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HAayKd Kak OOJIaCTU COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOH J1eATEeIbHOCTH
YelloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOHM KyJNbTYphl. 3ajadya y4eOHOIo
npelMeTa COCTOMT B (DOPMUPOBAHMM CHCTEMbl XMMUYECKUX 3HAHUM — Ba)KHEUIIUX
(akTOB, MOHATUN, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHH, JOCTYMHBIX 0000LIEHUMN
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B IMPHOOMIEHUH K HayYHBIM METOJaM
NO3HAHUATIPUU3YUCHUUBEIIECTBUXUMUYECKUXPEAKIU I, BPOPMUPOBAHUH
UPa3BUTHUUIIO3HABATENbHBIXYMEHUMMUXITIPUMEHEHUUBYYEOHO-T103HABATENbHON U
y4eOHO-HCCIEI0BATENbCKOM eI TeTbHOCTH, OCBOCHUH MPpaBuil 6€30MacHOr0 oOpalieHus
C BEILECTBAMU B ITIOBCETHEBHOM KU3HH.

[Ipy wu3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE
3HauYEHUE MPUOOPENIH TaKHe 11eJ1, KaK:

(bopMHUPOBAaHUEUHTEIUIEKTYaIbHOPA3BUTOMIMYHOCTH,TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHITHIO PpEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

HAIPABJICHHOCTHOOYUEHUSIHACHCTEMATUYECKOCTIPHOOIIIEHUEO0 yHatOIITUXCSI K
CaMOCTOSITEJIbHOM TO3HABATEIBHOM JESATEIbHOCTH, HAy4YHbIM METOJAaM TO3HAHHUS,
(GOpMUPYIOIINM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYaIOIITUMHUCS OIbITa
pa3HOOOpa3HON JESITeNbHOCTH, IO3HAHUS W CAMOIIO3HAHMS, KIIOUYEBBIX HABBIKOB
(KITH0UEBBIXKOMIETEHIIUN ), IMEIOLIM X YHUBEPCATTbHOE3HAUCHUE TSI PA3INYHBIXBU0B
NEeSATEIbHOCTH;

dbopmupoBanue oOmei (GyHKIIMOHATBHOM u €CTEeCTBEHHO-HAyYHOU
IrPaMOTHOCTH,BTOMYHCIICYMEHUHOOBACHATHUOLIEHUBAThABICHUSOKPYKAIOIIETOMHUPA, UC
MOJB3Yysl 3HAHHWS WM ONBIT, NOJYYEHHBIC IPU H3YYEHUU XUMHUH, NPUMEHATh UX IIpU
pelieHny IpodIeM B TOBCETHEBHON KU3HU U TPYIOBOU JESATEIBHOCTH;

GopmupoBaHue y O0O0y4yaromMXCs T'yMAaHUCTUYECKUX OTHOILICHHUH, MOHUMaHUS
[EHHOCTH XUMHUYECKMX 3HAHMWA JJI BbIPAOOTKH HKOJIOTUYECKU LIEJIecOo00pa3HOro
MOBEACHUS B OBITY U TPYZAOBOU AEATENBHOCTU B LIETSAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KAIOWIEH MPUPOJHON CPEbI;

Pa3BUTHEMOTHBALMUKOOyUEHHIO,CTIOCOOHOCTEHKCAaMOKOHTPOIIOMCAMOBOCITUTAHH
FOHAa0CHOBEYCBOCHUA00I€YEII0BEYECKUXIIEHHOCTEN,TOTOBHOCTHK OCO3HAaHHOMY
BBEIOOPY MPOQ WIS M HAPABIEHHOCTH TaTbHEUIIIETO 00YICHHSI.

OO01IeeunciiouacoB,peKOMEHI0BAHHBIX IJITU3YUCHUAXUMHUH,—1369acoB: B 8 Kjacce
— 68 yacoB (2 Jaca B Heflent0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



JIist KaKJ10T0 Kjacca MpeAyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOKET
OBITBUCITIOIB30BAHOYYACTHUKAMUOOPA30BaTEILHOT OIIPOLIECCABLIEIAX()OPMUPOBAHHUS
BapUaTUBHOMCOCTABIIIONIEHCOIEpKAHUIKOHKpETHOHpaboueinporpamMmmsl. [IpuaTom
oOs3aTenbHasi (MHBApUMAHTHAsl) YacTh COJEpPXKAHUS MpEeaMeTa, YCTAHOBJIEHHAS
puMepHOpadboueHporpaMmoi, uBpeMsi,0TBOIUMOCHACEN3YUEHUE, TOJKHBIOBITh
COXPAaHEHBI MTOJTHOCTHIO.



COAEP KAHUEOBYYEHUA

8 KVIACC

IlepBoHaYaIbHBIEXMMUYECKUETIOHATHSA

[Ipenmer xumun. Posib XUMHUM B KU3HUYEIOBEKA. XMMUSA B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe coCTosiHue BeuecTB. [loHsaTHe
0 MeToJlax TMo3HaHWs B xuMuu. YucTteie BemiectBa U cMmecu. CrnocoObl paszziesneHus
cMece.

ATOMBIMMOJIEKYJIBI. X UMUYECKUEAIEMEHTHI. CUMBOIBIXUMUYECKUXJIEMEHTOB.
[TpocTeienciioxkHbIeBENIECTBA. ATOMHO-MOJIEKYJISIPHOCYUECHUE.

Xumunueckas ¢opmyna. BameHTHOCTP aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHas aToMHas Macca. OTHoOcHTENbHas
MOJIEKYJIsIpHas macca. MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHECHUMU.

KomnuectBopeuiectsa.Mosnb.Monsipaasimacca. B3auMoCBA3bKOJIMYECTBA,MACCHl U
yuciaa CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo QopMynaM XHMHYECKHUX
COECIUHCHUH.

OU3NYECKUEUXUMUYECKUESBIICHUS . X UMY €CKasipeaKIus MeEnpU3HAKUA. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHEe ypaBHeHUs. Kmaccudukanus XuMHUECKUX
peakiui (CoeNMHEHUs, Pa3IoKEHHUs, 3aMeIIeHHs, OOMEHa).

XumuueckutiskcnepumeHm:

3HAKOMCTBO C XHUMHUYECKOH TMOCYy[0il, mpaBuiamMu paboThl B JabopaTopuu u
npuéMamMu oOpalleHus ¢ J1abopaTOPHBIM O0OpYIOBAaHHEM, HW3Y4Y€HHE U OIHMCAHHE
(bU3UIECKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOCHHE (PU3UICCKUX
(TU1aBIeHUEBOCKA, TASTHUEIb/1a,pACTHPAHUECaXapaBCTYNKE, KUTIEHUEUKOH AECHCALIHS
BOABbI) W XUMHYECKHX (TOpEHHE CBE€YM, MPOKAJMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHCIOTOW) SIBJICHUH, HAOIIOJEHHWE W OIMCaHHWE MPU3HAKOB
NPOTEKAHUS XUMHYECKUX peakuuil (pas3iokeHue caxapa, B3aUMOJCUCTBHUE CEPHOM
KHUCJIOTBI C XJopuaoM Oapus, pasnoxeHue ruapokcuga menu (II) mpu HarpeBaHuw,
B3aMMO/ICHCTBHE Kele3a ¢ pacTBopoM conu menu (II), m3ydenne cnocoOoB pa3aeneHus
cMecedd (c TIOMOIBI0O MarHuTa, (UIBTPOBaHHWE, BHIIAPUBAHUE, IUCTUIUIALINS,
xpomaTorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJM, HAOIIOJEHUE W OMHCAHHUE
pe3yJIbTaTOB IPOBEICHUS ONBITA, WUIKOCTPUPYIOUIETO 3aKOH COXPAHECHUS MAacCCHI,
CO3JIJaHHUE€ MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHellunenpeacTaBuTeJIMHEOPraHNYeCKUXBEIeCTB
Boznyx—cMmecbrazo.CoctaBBo3ayxa. Kuciopoa—31eMeHTUIIPOCTOEBEILECTBO.
Haxoxnenue kucimopoma B mpupoje, GU3NUEeCKHe W XUMUYECKHE CBOMCTBA (peakiuu
ropenust).Oxcunpl. [ Ipumenenuekuciaopoaa. CnocoObInoIyYeHUIKUCIOPOIa B
naboparopuu U TOpombilieHHOCTU. KpyroBopor kuciopona B mnpupoge. O30H —

aJuIo0TpoIHas MOAU(DUKALIUS KUCTOPO/Ia.



TemnoBoidd HeKTXMMUUECKONPEAKIINHI, TEPMOXUMUYECKUEYPaBHEHUS,IK30 -1
SHAOTEPMHUYECKNE peaKUUU. TOIIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
MapHUKOBOTO 3P (DeKTa, pa3pylieHHEe 030HOBOTO CIIOA.

Bogopon — smeMmeHT m mpocrtoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOObI noydeHus. KucnoTsl u
COJIN.

MounspHbliio0BbEMIra3zoB. Pacu€ThinoXuMn4e CKUMYpaBHEHUSIM.

dusnyeckuecBoncTBaBoAbl. Bogakak pactBopurens. PactBopbl. HaceleHHbIEN
HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BEIECTBA
BpacTBOpe. XMMUUECKNECBOMCTBaBOIbl. OCHOBaHUS. PObpacTBOpOBBIpUpPOAEH
BXKU3HHUUYEIOBEKAa. KpyroBOpOoTBOABIBIPUPOI€. 3arpSI3HEHUETIPUPOHBIXBOA.OXpaHa |
OYMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus Heopranumdeckux coeaudHeHud. Oxcunpl.  Knaccudukamms
OKCHJIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIL) U
Hecoseobpasyromue. Homenknatypa okcuaoB. dusmyeckne U XMMUYECKHE CBOWMCTBA
okcu0B. [lonyuyeHne oKCUaOB.

OcnoBanusi. Knaccudukanuss oCHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. DOU3NYECKHE M XHMHUYECKHE CBOWCTBA OCHOBAHUM.
[Tomydyenue 0oCHOBaHUM.

Kucnorel. Knaccudukamus xuciaor. Homenknatypa xucior. dusumyeckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu.Homenknatypacoseit. Du3nuecKuenXx uMHIeCKHUECBOMCTBACOIIEH.
[Tomyuenuecosnen.

I'eHeTnUeCKaAsACBA3BMEKTYKIACCAMUHEOPTaHUYECKUXCOEINHEHU .

Xumuueckutiskcnepumenm:

KaueCTBEHHOE OIPENIEICHUE COJEpkKaHUg KUCIOpoAa B BO3AYyXe, IOJIY4YEHHUE,
coOupaHue, pacro3HaBaHUE W HU3YYEHHWE CBOWCTB KHUCJIOpOAa, HAOI0aeHNE
B3aMMOJIEHUCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAILCHHS
ropeHusi (Tokapa), O3HaKOMJIGHHE C 00pasllaMu OKCHJIOB M ONMUCAHUE WX CBOWCTB,
MoJiyyeHue, coOMpaHHe, paclo3HaBaHUE M H3YyYEHHE CBOWCTB BOJIOpOJa (TOpeHue),
B3aumojieiictBue Bojopoaa ¢ okcugoM Meau (II) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMAaTEPHANIOB),HA0II0I€HUE00OPa31I0BBEILIECTBKOINYECTBOM | MOJIb, HCCIIETOBAHUE
0COOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHHE
PacTBOPOBCOIPENETEHHONMACCOBONA0JIEUPACTBOPEHHOT OBEILIECTBA, B3AUMOIEICTBHE
BOJAbl C MeTajulaMu (HaTpueM ©  KajibliieM) (BO3MOXKHO  HMCIOJIb30BAHUE
BHUJIECOMATEPUATIOB), HCCIEIOBAHUE OOpa3llOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB,HA0IIOJICHUEN3MEHEHUSIOKPACKUMHIUKATOPOBBPACTBOPAXKUCIIOTUILETIOYEH,
nzyueHnueBzanmoeiicteusokcuaamenu(ll)cpactBopoMcepHOUKUCTOTHL, KUCTOT
CMETAJUIAMU, pEaKIUMHEN TPATIN3ALIUH, [10JTyYEHUEHEPACTBOPUMBIXOCHOBAHUH,



BBITECHEHHUEOAHOTOMETAIIIAAP YTUMU3PACTBOPACOIIN, PEILIEHUEIKCIIEPUMEHTAIIBHBIX
3a71a4 noreMe «BaxKHEeWIIne KJIacChIHEOPraHNYECKUXCOEAUHEHUI.

IHepunoanuyeckuiizakonullepuoguyeckasicucreMaxumuueckuxdiaemenTos/[. A.
MenaeneeBa. CrtpoeHue aroMoB. XHMHYECKast CBs3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeAKIUN

[lepBble MONMBITKU KJIacCU(BUKAIIUU XUMUYECKUX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJTHBIX?JIEMEHTOB(IIIEIOYHBICUIIIETIOUHO3EMETTbHBIEMETAJIIbI, FaJIOT €Hbl, IHEPTHHIE
ra3bl). DJIEMEHThI, KOTOpbIe 00pa3yIOT aM(POTEPHBIE OKCHUJIBI U TUPOKCHUIBI.

[TepnonunueckuizakoH.llepuoanueckascucreMaxuMruIeCKux3ieMmeHToB /1. .
MenneneeBa. KoporkomepuonHass u jaiuHHorniepuoaHass (opmbel [lepuoanueckoi
cucteMbixumuueckuxanemMeHtoB/[.M1. Menneneesa. Ilepuoasmrpynmnbl. ODu3ndyeckuit
CMBICJI TOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOJIa U TPYIIIBI HJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX saep. M3otombsl. OnekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUMHUYECKUX 3eMeHTOB [lepuoandeckoi
cucrembl JI.MI. MenaeneeBa. XapaKTE€pUCTHKA XUMHUYECKOTO »JJIEMEHTa IO €ro
nonoxeHuto B llepuonnueckon cucreme [[.1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMS paauyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METALTNYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenuel lepuoanueckoro3zakonaunl leproauuecKoNCUCTEMBIXUMUYECKUX
3JIEMEHTOBJISI pa3BUTHS HAYKH U NIpakTUkU. [[.1. MenneneeB—y4€HbIi U rpakIaHUH.

Xumudeckass  cBs3b. KoBasieHTHass  (ToJisipHass W HETMOJSpHAs)  CBA3b.

9J’I€KTpOOTpI/IIIaTe.HLHOCTLXI/IMI/ILIGCKI/IXE)J'IG:MGHTOB.I/IOHHa}ICBiBB.
Crenennp okuciieHus. OKHUCIMTEIbHOBOCCTAHOBHUTEIIHLHBIC PCAKIINH. HpOIIGCCBI

OKHCJICHHUS M BOCCTaHOBJICHUS. OKHCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckutiskcnepumenm:

U3y4eHHE OO0pa3oB BEHIECTB METAJIOB W HEMETAIOB, B3aMMOJEHCTBUE
TUAPOKCHAA LHMHKA C pPacTBOpAMM KHUCIOT M IIEIOYEM, IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIUil (TOpeHue,
peaKIu pa3jaoKeHUs, COEAUHEHNUSA).

Meoicnpeomemmvlecessu

Peanuzamuss MeXNpeaMETHBIX CBS3€M TIpM H3Y4YEHUH XHMHUHM B 8 Kjacce
OCYIIECTBIIICTCS Yepe3 UCITOIh30BaHUE KaK OOIINX €CTeCTBEHHOHAYYHBIX TOHATHH, TaK
W TIOHSATHM, SBISIFOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(PUKAIUA, IEePUOAUIHOCTh, HAONIOACHUE, JKCICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaIMOAKTHUBHOCTb,MOJIEKYJIa, 3 IEKTPUYECKUA3aPsI /I, BEIIIECTBO,T€JI0,00bEM,



arperaTHOeCOCTOSIHUEBEIIECTBA,ra3,(Y3MdeCKUeBETNYNHBL, e TMHUIBIN3MEPEHHUS,
KOCMOC, TUTaHEeTHI, 3BE371b1, CONHIIE.
buonorus:porocunrtes,qpixanue,6mocdepa.
['eorpadus:atmocdepa,ruapochepa, MUHEPaIbl, TOPHBIETIOPOIbI, 10JIE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBouxuMuyecKasipeakuus
[TepunonnueckuizakoH.llepuoanueckascucreMaxuMruIeCcKux3iiemMeHToB/]. .
MenpaeneeBa. (CTpoeHue aToMOB. 3aKOHOMEPHOCTM B  M3MEHEHUM  CBOMCTB

XUMHUYECKUXDIIEMEHTOBIEPBBIXTPEXIICPUOIOB,KATIUS, KATBIIUIUUXCOETUHEHU I
BCOOTBETCTBUUCIIONIOKEHUEM 3JIEMEHTOBB [leprMoANYECKONCUCTEMEUCTPOCHUEM HUX
aTOMOB.

CtpoeHueBeniecTBa: BUABIXUMUUECKONCBSI3H. TUNBIKPUCTATITNYECKUXPEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTALIMYECKOM pEIIETKH W BHUAA
XUMHUYECKOU CBSI3H.

Knaccudpukanys u HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XUMHUUYECKHE
CBOMCTBAaBEUIECTB,0THOCAIIUXCAKPA3INYHBIMKIACCAMHEOPTaHUYECKUXCOETNHEHH,
TE€HETUYECKAs CBA3b HEOPTAHMYECKHUX BEILIECTB.

KrnaccudukanusxuMuyecKuXpeakunnopa3imuHbIMIPU3HAKAM
(MOYMCITYyHCOCTaBYy4YaCTBY IO X BPEaKIIMHUBEIIECTB, TOTEMIIOBOMYI D (PEKTy,
OU3MEHEHUIOCTETIEHEMOKMCIICHUSIXUMHUECKUXDTIEMEHTOB,TI000OPATUMOCTH, o
Y4acTHIO KaTanu3atopa). OK30- M D3HIOTEPMHUYECKUE pPEaKIUH, TEPMOXUMHUYECKHE
YpaBHEHUS.

[TonsiTHe 0 cKOpocTH XUMHUYECKOW peakiuu. I[loHsTHe 00 O0O0paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTEeHHBIX
peakuusx.llonstneokaranusze.l loHATHEOXMMUUYECKOMPABHOBECHUN. @DaKTOopHl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEaKUUH H IIOJ0KEHHE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN OaaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YPaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUHN C UCIOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOIMALUUA. OJNEKTPOJUTBI W HEIIEKTPOIUTHI.
Katnonsl, anmoHbl. MexaHu3sM AucconManyyd BEUIECTB C PA3JWYHBIMH  BUAAMH
xumuyeckoi cBsizu. Crenens aucconuanuu. CUiabHbIE U C1a0ble 3JIEKTPOIUTHI.

Peakuyu noHHOro oOOMeHa. YCIOBHUS MPOTEKAHUS PEAKIUA HOHHOrO OOMEHa,
MOJIHBIEN COKPAIIEHHBICHOHHBICYpABHEHUS peakuuii. CBONWCTBAKUCIOT, OCHOBAaHUN M
CoJIe B CBETE MpEACTAaBICHUN 00 3JIEKTPOIUTHUYECKOU aucconuannu. KayecTBeHHBIE
peakunu Ha MOHEBL. [loHsATHE O TUAPOIN3E COJIEH.
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Xumuueckutiskcnepumenm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTALIHIECKUX PEIIETOK HEOPTaHUUECKUXBEIIECTB
— METaJVIOB U HeMeTaJJIOB (TpaduTa U anmasza), CIOKHBIX BEIIECTB (XJIOpHUAa HATPHUs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEakIMd OT BO3ACHCTBUSA
paznu4HbIX (HAKTOPOB, HCCIEAOBAHUE DIIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB,
npolecca IUCCOMAMU KUCIIOT, HIeJIoYe U coyield (BO3MOXKHO MCIOJIb30BaHUE BUJEO
MaTepHaJIOB),lTPOBEICHUCONBITOB, WJUTFOC TPUP YIOITU X IPU3HAKHITPOTCKAHUPEAKITHIHA
MOHHOTO 0OMeHa (oOpa3oBaHHE OCajiKa, BhIICICHHUE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX pPEAKINil (TopeHue,
peaKIUUPa3I0KCHHS,COSTUHEHNS ),PacIO3HaBAHUEHEOPTaHUYECKUXBEIIIECTBC
IIOMOIILI0 KQY€CTBECHHBIX PEAKIIUH Ha MOHBI, PEIICHNE AKCIICPUMEHTAIBHBIX 3a/a4.

HeMeTaanbiuux coemHeHUsI
O6masxapakrepucTukaraioreHoB.Oco0eHHOCTUCTPOCHUSIATOMOB, XapaKTEPHBIE
creneHuokucieHus. CTpoeHrnenpu3nIeCcKueCBONCTBAIPOCTHIXBEIECTB—TAIONEHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuMepe XJiopa (B3aUMOJICUCTBHE C METaJUIaMH,
HEMeTaJlJIaMU, IeJiouaMu). XJao0poBoopo. ComsiHasi KUCoTa, XMMHUYECKUE CBOMCTBA,
noJiydeHue, npuMeHenue. JleiicTBue Xjaopa M XJIOPOBOJOPOJA HA OPraHU3M 4YeJIOBEKa.
Baxxneiime XJIopuabsl 1 X HaX0XKJICHUE B IPUPOJIC.
Ob6masxapakrepuctrukasieMeHToB VIA-rpynnbel. OcoOOeHHOCTUCTPOCHUSATOMOB,
XapakTepHble creneHu okuciaeHus. CTpoeHnen  (PU3NUYECKUECBOMCTBAIPOCTHIX
BEIIECTB—KUCIOPOAanCephl. AITTIOTPOITHBIEMOIU(PUKAITUUKUCITIOPOJAUCEPHDI.
XumnueckuecBoiicTBacepbl. CepoBo10pOI,CTpOEHUE, PU3NIECKUENXUMUYECKHE
cBoicTBa. OKCHIBICEPBIKAKITPEACTABUTEIINKUCIOTHBIXOKCHI0B. CEpHAsIKUCIIOTA,
bu3MYECKHENXUMHUUECKHECBONCTBA(0O0ITMEKAKITPEICTABUTEISKIACCAKUCIOTH
cnenupuyeckue). XuMUIeCKUEePEaKIINm,JIeKaATMEeBOCHOBEPOMBIIIIIIEHHOTOCIIOCO0a
MOJTy4YEeHUSACEPHOUKUCIOTHL. [ [puMeHeHnece pHOMKUCIOTHL. COTUCEPHOUKHCIIOTHI,
KayeCTBEHHass peakiusi Ha cyinbdar-uoH. Haxoxaenwe ceppl W €€ COeIMHEHHM
BIIpUPOie. XUMUYECKOE3arPsI3HEHUEOKPY KaIOIEHCPEIbICOe IMHEHUSIMUCEPBI
(KUCTOTHBIE IO M, 3aTPSI3HEHUEBO3IYXaHBOI0EMOB),CTIOCOOBICTONIPEIOTBPAIIICHUS.
OO6mas xapakTepucTHKa 1eMeHTOB V A-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETICHN OKHUCIICHUS. A30T, pacCIpOCTpaHEHUE B IpUpoIe, PU3ndecKue u
xuMmuieckuecBorcTBa. Kpyrosoporasorasnpupoae. AMMHaK,eropusndeckuen
XUMUYECKUECBOKUCTBA, OJTydyeHuennpuMmeHenue. ConmaMmMoHus, ux(puanyeckue
UXUMUYECKHECBONCTBA, IpuMeHeHne. KauecTBeHHasipeaK I HAMOHbIAMMOHHUSL.
A3OTHaAsSKUCIOTA,e€noydeHne, Pr3ndecKuenXuMHIeCKHEeCBOMCTBA(00IITEKaK
MPEICTaBUTENS KJIacca KUCIIOT U cerududeckue). Micnonp30BaHne HUTPATOB U COJICH
aMMOHHUSI B KAaueCTBE MHHEpPAJIbHBIX yIOOpeHHil. XUMHUYECKOe 3arpsi3HEHUE
OKpY’Karolen cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JTOXK/IH, 3arpsi3HEHUE BO3/lyXa,
MoYBbI HBO10EMOB). Docdop,amoTponHbie Moaubukanuudocdopa,huzndecKkre u
xumuueckuecBorctBa. Okcuadochopa(V)udbochopHnaskucnora, puznueckue
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U XUMHUYECKHE CBOMCTBa, monydeHue. Hcmonb3oBanue ¢ocharoB B KayecTBe
MUHEpaIbHBIX Y10OpEHUH.

ObmasxapakrepuctiukasneMeHToBIV A-rpynnbel. OcOO€HHOCTUCTPOSHUSATOMOB,
XapakTepHbIE CTENEHH  OKUCJICHHUSA.  YTJIEpPOJ, aUIOTPONHBIE  MOAM(PHUKAINH,
pacmpocTpaHeHHe B TpuUpoae, (U3MUeCKWe W XUMHUYECKHE CBOHCTBA. AJcCOpOIus.
Kpyrosoport yriepona B npupoge. Okcupl yriieponaa, X GU3NYECKUe U XUMUYECKHUE
CBOWCTBA, JCHCTBHEHAXUBBICOPTAHU3MBI, TOTYYCHHEH MPUMEHEHHE. DKOJOTHYECKHUE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMaTta, MapHUKOBBIA d(QdexT. YrompHas kuciaota U e€ cond, ux (pusmveckue u
XUMHAYECKNECBOICTBA, TOTyYeHHeuIpuMeHeHne. KauecTBeHHasipeakustHakapOoOHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SMCTBE.

[lepBoHavanbHble TOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, JTHJICH, AlleTHJICH, 3TaHOJ, TJIMIEPUH, YKCYCHAas KHCJIOTA).
[TpUpOIHBIEUCTOYHUKH YTIIEBOAOPOIOB(YTOb, TMPUPOAHBIN Ta3, HE(PTH),IPOAYKTHINX
nepepadboTku(OCH3UH ), UXPOJIbBOBITYUTIPOMBIIIIIICHHOCTH. [TonsaTreoOnoIOorNUeCcKu
BOXHBIX BEIECTBAX: JXKUPaX, OeNmKax, yriaeBoJax — W WX POJM B JKU3HH YEIOBEKA.
MatepuanbHOE €TMHCTBO OPraHUIECKUX U HEOPTAHUYECKUX COCTMHEHUH.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenusi kpeMHus B npupoje. OOuiue npenacrapieHust 06 okcunae kpemuus (IV) u
KpeMHueBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIILICHHOCTH.
Baxueiimue cTpouTenbHble MaTepualbl: KepaMuKa, CTEKJIOo, IIEMEHT, OeToH,
xene300eToH. [Ipo6iemMpI6e301acHOTOMCIIOIb30BAHUACTPOUTEIbHBIXMATEPUATIOB B
IIOBCEIHEBHOM KN3HMU.

Xumuueckutiskcnepumenm:

U3y4eHHe O0Opa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI,
NPOBEJICHNE KaueCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI M HAOIIOJEHNE MPHU3HAKOB HUX
MPOTEKAHUS, OIBITHI, OTpaXxaronye GU3NIECKue U XMMUUECKHE CBOWCTBA TajJOTEHOB U
MXCOEIMHEHUN(BO3MOKHOUCIIOIb30BAaHUEBUIEOMATEPUATIOB ),03HAKOMIICHHEC
oOpasllaMu XJOPUIOB (TaJOTE€HUIOB), O3HAKOMIICHHE C oOpaslamMu cepbl u e€
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTrIuBaHUS caxapa MoJ| IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3YUCHHE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHUCIOThI, MPOBEJACHUE KAaYeCTBEHHOMU
peaknunHacynbhaT-nOHNHAOTI0ICHUETIPU3HAKACEMPOTEKAH NS ,03HAKOMIICHHIE c
¢usnueckuMu  CBOMCTBaMHM a30Ta, ¢ochopa ©W WX COCAUMHCHUH (BO3MOKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHuH,
noyiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYECHHUE CBOMCTB aMMHUaKa, MpPOBEJACHUE
KAueCTBEHHBIX peaKlUUil Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO KCIOJIb30BAHUE BUJIEOMATEPUANIOB), U3YUCHUE MOJIeNIC KPUCTATITMYECKUX
pemérokanmasa,rpadura,pyiepeHa,03HaKOMICHUECTTPOLIECCOMAICOPOLIUU
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PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOIrasa,
IIOJIlydYeHUE, COOMpaHHe, PACIO3HABAHWE U H3YyYEHUE CBOWCTB YIVIEKUCIIOTO Trasa,
MIPOBE/ICHUE KAUYECTBEHHBIX pEaKkUMid Ha KapOOHAT W CHIMKAT-UOHbI M H3Yy4YEHUE
IIPU3HAKOB  UX  IPOTEKaHMs, O3HAKOMJIEHHE C  IPOAYKLUHUENM  CUIMKATHOMN
IIPOMBILJIEHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a1ad I0 TeMme «BaxhHenue
HEMETAJUIbl U UX COCAUHEHU».

MeTanJbIMUX COeTUHEHUS
OO6masxapakTepruCTUKAXUMUYECKUXAIIEMEHTOB—METAITIOBHAOCHOBAHUUUX
nonoxenusaBllepuoanueckoiicucremexummnyeckuxanemenTol.I.MeneneeBau
cTpoeHnsaToMoB.CTpoeHUEMETAIIIIOB. MeTamnyecKascBA3bUMEeTaIInyecKas
KPUCTAUIMYECKAsT PEIIETKA. DJEKTPOXMMHUECKUW PpSAJ  HANPSHKEHUA  METaJlIOB.
du3nUeCKNenXUMHIECKUECBOMCTBaMe TAITOB. O0IIMEeCTIOCOOBITONYYCHUSME TAJIIOB.
[TonsiTe O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBbl
(cTasib, YyT'YH, TIOPATIOMUHUN, OPOH3a)H UXITPUMEHEHUEBOBITYH MPOMBIIINICHHOCTH.

[Ilesounble MeTauibl: TONOXKEeHWE B llepuogmyeckoi cHUCTEME XHUMHUYECKHX
anemeHToB J[.M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHE B NPUPOJE.
dusnyeckue W XUMHYECKHUE CBOWCTBA (Ha mpuMepe Hatpus W Kamus). Okcuabl U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[[lenoyHoO3eMeNbHBIE METAJUIBI MATHUK U KaJbLUMU: MOJIOKEHHUEB [leproanueckoi
cucremexummudeckuxaneMeHToB/l.I. MenaeneeBa,cCTpOCHUEMXaTOMOB,HAX0K/ICHUE B
npupojae. PuU3MUECKMEe M XUMHYECKHE CBOMCTBA MarHusi M Kalbliud. BakHewuiue
COCMHEHUs Kalblus (OKCHJ, THAPOKCHA, coyH). JKECTKOCTh BOJBI U CHOCOOBI €&
yCTpPaHEHUS.

AnoMUHMHI: TIoN0keHue B [lepuonnueckoil cucteMe XuMudeckux sneMeHToB/]. M.
MenpeneeBa, CTpOCHUE aToMa, HaxoXAeHHE B npupoae. PU3NUeCKUe U XUMUYECKHUE
cBoOMcTBa amfOMUHMSI. AMDOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHUIA aTFOMUHUSI.

Keneso:monoxenuesllepuoauueckoicucTeMexXuMuyeCKux3eMeHToB/1. 1.
MenpgeneeBa, CTpO€HHME aToma, HaxoXJaeHue B npupoge. Du3nYECKUEe U
xumuyecknuecBorcTBaxene3a. Oxcuapl,ruapokcuabinconmkenesa(llmwkenesa(lll),  ux
COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuyeckutisxcnepumenm:

O3HaKOMJICHHE ¢ 00pa3laMu METAJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMH,
M3YyYEHHUE  pEe3yJbTaTOB  KOPPO3UM  METauIOB  (BO3MOXXHO  HCIOJIb30BAaHUE
BHUJIECOMATEPUATIOB), OCOOEHHOCTEHB3aUMOJECUCTBUSl  OKCHAAKAJIbLUSIMHATPUSCBOION
(BO3MO>KHOUCIIOIB30BaHUEBUICOMATEPUAIIOB), HCCIIEI0BAHUECBOUCTBKECTKOW BOJBI,
MPOIIECCArOPEHUSIKENE3aBKUCIOPO1e(BO3MOKHOUCTIOIH30BAHUEBUIEOMATEPUATIOB),
MPU3HAKOBIPOTEKAHUSKAYECTBEHHBIXPEAKIIUHANOH bI(MarHuUs, KaJlbIUs1,aTFOMUHUS,
uuHka, keneza (II) m xeneza (III), menu (II), HaOmroAeHUEe M ONMUCaHHME MPOIECCOB
OKpalIuBaHUs IJIaMEHU UOHAMU HATpPHsl, Kallusd U KaJdblus (BO3MOKHO MCIOJIb30BaHUE
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BUJICOMATEPUATIOB), HCCIIEIOBAHUE aM(POTEPHBIX CBOMCTB THUIPOKCHIA ATIOMUHUS U
TUAPOKCUIA IIMHKA, PEIICHHE SKCIEePUMEHTAIbHBIX 3ajau 1o Teme «Baxneliue
METAJUIbI U UX COECIUHEHUIY.

XHUMHUAHOKPY:KaKOLIasicpena

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKU3HM 4elloBeKa. besomacHoe
MCIIOJIb30BaHUE BELIECTB M XMMHUYECKMX peakuuii B ObiTy. IlepBas momomip mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arps3HEHUE OKpYXalolled cpeabl (MpeAenbHas JOMycTUMast
koHueHTpauus BeuiecTB (nanee — IIJK). Ponb XuMuM B pelmieHMHM 3KOJIOTMYECKUX
npooiieM.

Xumuueckuuskcnepumenm.:
U3yuyeHue oOpas3loB MaTepualoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJIMMEpHbBIE
MaTepuahbl).

Mesicnpeomemnuleceszu

Peanuzammss MEXIPEAMETHBIX CBSA3CH MNpU M3YYCHHMM XUMUHM B 9 Kiacce
OCYIICCTBIICTCYEPE3UCTIONB30BAHMECKAKOOIIIUXECTECTBCHHO -HAYYHBIXITOHATHH, TAK |
NOHSITHH, SIBIISFOIIMXCS CUCTEMHBIMHM JUJII OTACIBHBIX IPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmreecTeCTBeHHO-HAYTHBICTIOHATHS: HAyIHBIH (DaKT, TWIIOTE3a, 3aKOH, TEOpHS,
aHalM3, CHUHTE3, KIacCUpUKalUs, TEPUOIUIHOCTh, HAONIOEHNE, OSKCIIEPUMEHT,
MO/JICTHPOBAHNE, H3MEPEHUE, MOJEJb, SBJICHHE, MApPHUKOBBIM 3PQPEKT, TEXHOIOTHS,
MaTepHUaIbL.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]], MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TURIIEKTPUKH,POTOIIEMEHT, BEIIECTBO,TEI0,00EM,arperaTHOCCOCTOSTHUEBEIIIECTBA, a3,
pacTBOp, paCTBOPUMOCTbD, KPUCTAILUTUYECCKAsT PEIIETKA, CIIIaBbl, (PHU3NYECKHE BEIINIMHBI,
€AMHUIIBI U3MEPEHUSI, KOCMHUYECKOEe MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COIHIIE.

buonorusi: ¢dotocunre3, apixaHue, Owuocdepa, dSKocUCTeMa, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, TOJE3HBIC
MCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.
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IVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUMAIIPOI'PAMMBIIIOXUMHNH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIEPE3YJIBTATDBI

JIMYHOCTHBIC PE3yJIBTAThHl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001IIer0 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J¢ OOyYEeHHS XWMHH B CIAWHCTBE yYeOHON W BOCIHUTATEIHHOMN
JESATETPHOCTH BCOOTBETCTBHH CTPAIUIIMOHHBIMUPOCCUHCKUMHU COIMOKYJIBTYPHBIMA U
JTyXOBHO-HPABCTBCHHBIMHIICHHOCTSIMH, IPUHITHIMABOOIIICCTBETIPABIIIAMHUIHOPMAMHU
MOBEICHUSUCTIOCOOCTBYIOTITPOIIECCAMCaMOIIO3HAHUS,CAMOPAa3BUTHUMCOIIMATTN3AIINT
00yJaronuxcsi.

JIM4HOCTHBIC pe3yNbTaThI OTpa)karoT TOTOBHOCTb O0y4JaroIIIXCS
PYKOBOJICTBOBAThCSI CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMA W PACHIUPCHHE
OTIBITA JICSITCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOT'O OTHOIIEHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMYHACIIEIUI0, TOHUMAaHHUA3HAUCHUSI XUMHUYECKOMHAYKIBXKU3HUCOBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BNAAETh JIOCTOBEpHOW uHpOpManued O MepeaoBbIX
JOCTH)KEHUSAX MOTKPBITUSAX MHPOBOMHOTEUECTBEHHONXUMHUN,3aNHTEPECOBAHHOCTU B
Hay4HBIX 3HaHUSIX 00 yCTpOHCTBE MUpPA U OOLIECTBA;

2) TPa’KIAHCKOTOBOCTIMTAHUS

MPEACTABICHUS O COI[MATBHBIX HOPMaX M MPaBUIaX MEXKJIMYHOCTHBIX OTHOIICHHMA
BKOJUICKTHBE,KOMMYHUKATHBHOWKOMIIETEHTHOCTHBOOIIECTBCHHOTIOIE3HOM, yIeOHO-
HCCIICIOBATEIbCKON, TROPUCCKOMHUIPYTUXBUAAX ICATCIbHOCTH,TOTOBHOCTHK
pa3sHOOOpa3HONH  COBMECTHOM  JEATENIBHOCTH  IPH  BBIINOJHCHHUH  y4YCOHBIX,
TI03HABATEIbHBIX3a/1a4, BBITOJTHECHUN XUMU YECKHXIKCTICPUMEHTOB, CO3/IaHUN Y YeOHBIX
MPOCKTOB, CTPEMJICHHS K B3aMMOIOHHMAHHUIO M B3aUMOIIOMOIINM B MPOIECCE ITOM
y4eOHOM N1eATCILHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE M TMOCTYIIKH CBOUX
TOBApUIICH C TIO3WIIMA HPABCTBCHHBIX M TPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MOCJIEICTBUH MTOCTYIIKOB;

3) HEHHOCTHHAYYHOTOMO3HAHUSI:

MHPOBO33PEHUYECKUE TMIPEICTABICHUS O BEIIECTBE M XHUMHUYECKOM pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME OCHOBY
JUTSl TIOHWMaHMsI CYITHOCTH HAay4YHOW KAapTHUHBI MHUpA, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUA MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPENOH,0
POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[M03HABATENIbHBIEMOTU BB, HAIPABJICHHBICHAIION Y Y€ HUCHOBBIX3HAHUUIIOXUMUH,
HEO0O0XOUMBIEISI00bSICHEHUSIHA0TI0JaEMBIXITPOLIECCOBUSIBIICHU I, [T03HABATEILHOM,
MH()OPMALIMOHHOMNYUTATEILCKOUKYIBTYPbI, BTOMYUCIIEHABBIKOBCAMOCTOS TEIBbHOM
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paboThICy4YeOHBIMUTEKCTAMU,CIIPABOYHOMIUTEPATYPOM, JOCTYTHBIMUTEXHUYECKUMHU
cpelcTBaMu MH(POPMALMOHHBIX TEXHOIOTU;

MHTEPECKOOYUEHUIOUTIO3HAHMIO,TF0003HATENBHOCTh,FOTOBHOCTBUCIIOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOW U MCCIEI0BATENbCKONW NI€ATENbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIECHHOCTH U YPOBHS OOYyUEHHUSI B TaJIbHEHIIEM;

4) dpopMHPOBAHUAKYJIBTYPBHI3I0POBbSI:

OCO3HAaHMUE LIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIECHUS K CBOEMY 310POBBIO,
YCTAaHOBKHM HA3JI0POBBIM 00pa3KU3HU, OCO3HAHUEIOCIICACTBUNA U HEMPUSTUEBPEIHBIX
npuBbIYeK (ymoTpeOJeHUs aJIKOTOJsl, HApPKOTUKOB, KYpPEHHUs), HEOOXOIUMOCTH
COOJIIOICHUSTIPABUIIOE30TACHOCTUITPUOOPAIIICHUMCXUMUYECKUMUBEIIIECTBAMU B OBITY
U PEATbHOU KU3HU;

5) Tpy/10BOroBOCTIMTAHMS:

HHTEPEC K IMPAKTHYECKOMY H3yUEHHIO MpodeccHii W Tpyaa pa3IudHOro poja,
YBOKCHHE K TPYAY M PE3YyJIbTaTaM TPYAOBOM JEATEILHOCTH, B TOM YHCIE HA OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHHM MPOMOJDKEHHS 00pa30BaHUs C YYETOM JIHYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECCTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, YCIENIHOM
mpo(heCCHOHATIBHOM IESITEIBHOCTH M Pa3BUTHUSA HEOOXOIMMBIX YMEHHA, TOTOBHOCTh
aalITHPOBATHCS B MPOPECCHOHAIBHOMN CpEJIe;

6) 3K0JI0THYEeCKOTOBOCTTUTAHUS:

HKOJIOTMYECKHUIIETIECO00Pa3HOCOTHOIICHUEKITPUPOACKAKUCTOUYHUKY KU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHUE LIEHHOCTH 30pPOBOTO U OE€30MacHOTO
oOpa3a JKHW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTU COOIOJEHUS MpPaBUJ 0€30MacCHOIO
MOBEICHUSNPUPAOOTECBEIIECTBAMH,ATAKKEBCUTYAIHSX, yTPOKAIOITUX30POBBIOH
JKU3HU JTI0JICH;

CIIOCOOHOCTUNIPUMEHATH3HAHUS, [TOJTYYaeMBICTIPUN3YUYCHUUXUMU U, I~ PEIICHUS
3a7a4, CBS3AHHBIX C OKPYXKAIOLIEW NPUPOJHOW CpENOW, Uil TOBBILIEHHUS YPOBHS
HKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHS TJIOOATBHOTO XapakKTepa HKOJIOTHYECKUX
npo0ieM W TyTed WX peHIeHUs MOCPEICTBOM METOJIOB XUMUHU, HKOIOTHYECKOTO
MBIIUICHUSI, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAINPEIMETHBIEPE3YJIBTATHI

BcocTraBemeranpeaMeTHBIXPE3yIbTaTOBBBIICTSIOT3HAUUMBIE TSI (POPMHUPOBAHUS
MHUPOBO33pEHUST OOIEHAYyYHbIE TIOHATHUS (3aKOH, TEOpHWs, MPHUHIIMI, THIOTE3a, (AKT,
CUCTEMa, MPOLIECC, IKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJIb3YIOTCAB €CTECTBEHHO-
Hay4YHbIX Y4Y€OHBIX TIpeAMETaxX U TMO3BOJSIOT HAa OCHOBE 3HAHUM U3 ITUX
npeaMeToB()OPMUPOBATHIIPEICTABICHUEOETOCTHOMHAYYHOUKAPTUHEMHUPA,
WyHUBEpCallbHbleyueOHbIe1eICTBUSI(TI0O3HABATEIbHBIE,KOMMYHUKATUBHbIE,
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PETYISITUBHBIE ),KOTOPblEOOECTIEUnBatOT(HOPMUPOBAHUETOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO yUEOHOHN AEATEIbHOCTH.

ITo3naBaTeIbHbIEYHHBEPCAJIbHbIEYyYeOHbIE1eHCTBUSA
ba3oBblestornueckueeicTBUs:

YMEHHS UCIOJb30BaTh MPHUEMBI JIOTUUECKOTO MBIILUICHUS TPU OCBOCHHUM 3HAHWIN:
PacKpbIBaTh CMBICHT XMMHUYECKHX TMOHITHH (BBIACIATh HUX XapaKTEepHbIE MPU3HAKH,
yCTaHABIMBATHB3aUMOCBI3bCAPYT UMUTIOHATUSIMH ), HCTIOTB30BATHIIOHATUS IJISIO0BICHEH
USOTACIBHBIX (PAKTOBUSIBICHUHN,BHIOMPATEOCHOBAHUSUKPUTEPUH ISl KJIacCUUKAIIUU
XUMHUYECKMX BEIIECTB M XUMHYECKMX PEaKIuid, yCTaHABIMBATh MPUYUHHO-
CJICJICTBEHHBIE CBSA3U MEXKIY O0OBEKTaMH M3Y4YEHUS, CTPOUTH JIOTHUECKUE PACCYKICHUS
(MHAYKTUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTMH), JIeJIaTh BHIBOJIBI U 3aKIIOUCHMUS,

yMEHHE TMPUMEHSATh B TMpOlecCe TMO3HAHUS TMOHATHS  (NMPEeIMETHBIE W
MeTanpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIIOIb3yEeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO TMPUMEHSEMbICE B XUMUU MOJICJIbHBIC TPEACTABICHUS —
XUMUYECKUI3HAK(CUMBOJIJIEMEHTA ), XUMHYeCKasihopMylanypaBHEHUEXUMUUECKOM
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YU€TOM 3THX MOJEJIbHBIX
MPEJCTABICHUN BBISBIAThL U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3Y4aEMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XUMHYECKUX PpEaKIUi, BBIIBISATH OOIIHE
3aKOHOMEPHOCTH, TNPUYUHHO-CJICACTBEHHBIC CBS3M W MPOTUBOPEUYUS B HM3YYAEMBIX
MpOIECCaX U SIBJICHUSX.

Ba3zoBbleuccienoBare/ibCKue1eiCTBUSA .

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI JJII (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBUWJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmbITa 110 IUIAHWPOBAHHMIO, OpPraHU3alldid U  IMPOBEICHUIO
YUCHUYIECKUXIKCIIEPUMEHTOB, YMEHHUEHAOTIOaTh3aX0JOMITPOIIECCa,CAMOCTOSTEIILHO
MIPOTHO3UPOBATHETOPE3YIBTAT, POPMYINPOBATHOO0OIIICHUSUBBIBOIBITIOPE3YIbTaTAM
MPOBEAEHHOTO OIbITa, UCCICAOBAHMUS, COCTABIIATH OTUET O MPOJICTIaHHON padoTe.

PaGoracundopmanmeii:
YMEHUEBHIONPATD,aHATU3UPOBATEUUHTEPIIPETUPOBATEUH(OPMAITTIOPAZTUIHBIX
BUJIOB W (opM TpencTaBieHUs, TMOIydyaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAYyYHO-
MONYJISIPHAST JTUTEpATypa XUMHUYECKOTO COJIEpkKaHUS, CHPABOYHBIE MMOCOOUS, PECYpPCHI
NuTepHera), KpUTUYECKHM  OLICHUBATh  MPOTUBOPEYMBYID U  HEJIOCTOBEPHYIO

nH(OpMAIHIO;

YMEHUE TMPUMEHSTh pa3IMyHble METOAbl MU 3ampochl MpPU TOUCKE U OTOOpE
MH(OPMAITMUICOOTBETCTBYIOMUX JaHHBIX, HEOOXOIUMBIX IS BHITTOTHCHUS y4€OHBIX U
MO3HABATEIbHBIX 3a7a4 OMNPEJEIEHHOIO THUIA, MNPUOOPETEeHUE OMbiTa B 00JIACTH
UCIIOIb30BaHUSUHPOPMAITMOHHO-KOMMYHUKATUBHBIXTEXHOJIOT Ui, 0BIIaJICHUE
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KyJbTYPOUaKTUBHOT OMCIIOIB30BaHUAPA3TMYHBIXITOMCKOBBIXCUCTEM,CAMOCTOSI TEBHO
BBIOMpaTh ONTUMANbHYIO (OpPMYy MPENCTABICHUS WHPOPMAIMU U WUTIOCTPUPOBATH
pelaeMble3aiaul HECIOXKHBIMU CXEMaMU,AuarpaMMaMu,IpyruMu popmMamMurpaduk 1
UX KOMOHMHAITUSIMU;

yMEHHUE  UCIOJb30BaTh M  aHAIM3UPOBATH B  IIpolecce  y4yeOHOU W
HCCIIEIOBATEIBLCKON JIEATEIbHOCTH HH(OPMAIMI0 O BIUSHUU TPOMBIIIJIEHHOCTH,
CEJIBLCKOI0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEeH MPUPOTHOMN CPEIbI.

KoMmMmyHukaTUBHBbIEYyHHBEPCAJIbHbIeyUeOHbIeIeHCTBHS:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOJe auangora u (Wih) JTUCKYCCUHU) TIO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIIBHO BBIMOJIHECHUS
MIPEUIOKEHHOU 3a/1a4u;

npuoOpeTEeHUe OIMbITa MPE3CHTAIIMU PE3YIbTATOB BBIIIOTHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1TabopaTOpHOrO OIbITa, JIAOOpaTOpHOW pPabOTHl MO WCCIIEAOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAaHHOCTh B COBMECTHOM €O CBEpPCTHUKAMHU I[I03HABaTEJIbHOU U
UCCJICIOBATEILCKOM JIESITEIIBHOCTH MPU PEIICHWH BO3HUKAIOMUX MPOoOJieM Ha OCHOBE
y4€Tao0 UM XUHTEPECOBUCOTIACOBAHUATIOZUIINI(0OCY K ICHUS,00MEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMBbI», KOOPJAWHALIMS COBMECTHBIX NE€UCTBUH, ONpPENEIICHHNE KPUTEPUEB
10 OIIEHKE KauecTBa BBIMOJIHEHHOW padOTHI U APYyTHE);

PeryasiTuBHbIeyHUBEPCAJIbHbICY4eOHbIe/1eiiCTBUSA:

YMEHUE CAMOCTOATENIBHO OMNPENEsATh LENH JIESITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBaTh U TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh HambOosiee 3¢h(PeKTUBHBIE CIOCOOBI pelieHUs y4eOHBIX W
NO3HABATENbHBIX  3a7a4, CAMOCTOSTEIBHO  COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHWM 00 WH3y4aeMbBIX OOBEKTaX — BEIIECTBAX U PEAKIUsIX, OICHUBATH
COOTBETCTBHE MOJIYUYEHHOTO pe3yJibTaTa 3asBJICHHOH 1€, YMEHHE HCHOJb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MPEIJIaraéMbl€ B YCIOBUU 3a1aHUM.

INPEAMETHBIEPE3YJIBTATBI

B cocTtaBe nmpeaMeTHBIX pe3ysibTaTOB MO OCBOCHHUIO O0S3aTEIBLHOIO COJEpKaHMUs,
YCTaHOBIIEHHOTO JIaHHOU (eepalibHON paboueil mporpaMMoO, BBIIEISIOT: OCBOSHHEIC
00y4JaroIMMICSHAYYHBIC3HAHUS, YMEHUSAUCTIOCOOBIIEHCTBIH, crieITn(hUIecKue TSt
MpeaMETHON 00JacTu «XUMUS», BUABI ACSTEILHOCTU MO MOJYYEHUIO HOBOT'O 3HAHUS,
€ro MHTEepIpeTalu, NpeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX
CUTYyalLUsIX.

K xoniy oOyuenust B 8 Kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
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pPacKphIBaTh CMBICII OCHOBHBIX XHMHWYECKUX TMOHSITHUH: aToM, MOJIEKYyJa,
XUMHYECKUH 3JEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJEKYyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIpHBIA  0O0BEM, OKCHJA, KHCJIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPHULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi peakius, Kiaccupukarus
pEaKUUii: peaKMu COCAUHECHUS, PEAKIIMN PA3JIOKECHUS, PEAKIIMHN 3aMEILICHUS, PEAKIINU
0o0OMEHa, 3K30- U IHJOTEPMHUUECKUE PEAKIUH, TEIUIOBOU d(PPeKT peakuuu, Sapo aToMa,
AIIEKTPOHHBIN clIo aTtoma, aroMHasi OpOWUTaib, paguyc aToMa, XUMHYECKas CBS3b,
NoJISipHAsE U HEMOJIApHAash KOBAJEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IIPOLEHTHAs KOHLIEHTpaIusi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIXXUMUUYECKUXTOHSATUNN HPUMEHSTh 3TU
MOHATHS TIPU OMUCAHUU BELIECTB U UX MPEBPAIICHHUIA;

UCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIMKY JIJII COCTABJICHHUS (OPMYJ BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTIPENICNIATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTCTICHb
OKHCJICHUSJIEMEHTOBBOUMHAPHBIXCOCTMHEHUSX, TPUHAIJICAKHOCTHBEIIIECTBK
ONpeNIeIEHHOMY KJIacCy COEIUHEHUN 1o QopMysiaM, BHUJI XUMHUYECKOH CBS3U
(KOoBaJICHTHAsI M MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBatbeMbIchl leprnonnueckorozakona/l.M1.MenaeneeBa: 1eMOHCTPUPOBATh
NOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX D3JIEMEHTOB OT HUX
nosioxkeHns B llepuonnueckodl cucTteme, 3aKOHOB COXPAHEHUSI MAacCChl BEILECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

ONMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy lleproanueckoil CUCTEMBI
XUMUYECKUXAJIEMEHTOB: Pa3InYaThIIOHATUA KTJIaBHAsIOATpynna( A-rpynmna)»u
«mobounas mnoxrpynna (b-rpynma)», Manbie u OoibliU€ TEPUOMABI, COOTHOCHTH
o003HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
snemeHtoB [[.MI. MenneneeBay C YHUCIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX JIIEMEHTOB (COCTaB W 3apAn sapa, oOllee YHCIO JJIEKTPOHOB H
pacrpeeeHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KIaccu(UIMPOBaTh XMMHYECKHE DJIIEMEHTHI, HEOPraHWMYECKHE  BEIEeCTBa,
XUMUYECKUEPEAKIINHU(TIOUHUCITYUCOCTABYy4aCTBYIOIIINXBPEAKIIUMBEUIECTB, 1o
TEIIOBOMY 3P (DEKTy);

XapaKTepU30BaTh(OMUCHIBATH )0OIIMEXUMUYECKUECBONCTBABEILIECTBPA3TUYHBIX
KJIACCOB,  MOJATBEPKAAs  ONHMCAHWE IPUMEPAMU  MOJIEKYJSPHBIX  YpPaBHEHHUM
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATHCBONCTBABEIIECTBB3aBUCUMOCTHOTUXKAY€CTBEHHOTOCOCTABA,
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPALIECHNUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIK) MOJICKYJISIPHYIO W MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK XMMHUYECKOIO 3JIEMEHTA MO0 (POpMyJie COEIMHEHHS, MACCOBYIO JOJIO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOW PEAKIINH;
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MPUMEHATHOCHOBHBICONIEPAUUMBICTUTEIbHONAEATEIIBHOCTH —aHaJIM3UCUHTE3,
CpaBHEHHE, 000O0IIeHnEe, CUCTEMAaTH3alnI0, KIACCU(PUKALMIO, BBISIBIEHUE NPUYUHHO-
CJICICTBEHHBIX CBS3€M — JUISI U3YYCHUS CBOMCTB BEUIECTB M XHMHUYECKUX PEAKLUU,
€CTECTBEHHO-HAYYHbIE METO/Ibl MIO3HAHMS — HAOJIOJIEHUE, U3MEPEHHE, MOJIETUPOBAHUE,
AKCTIEPUMEHT (peasIbHBIM U MBICIICHHBIN);

CJIeI0oBaTh MpaBHJIaM IIOJIb30BaHUS XUMHUYECKOH TMOCynod H 1abopaToOpHBIM
000pyAOBaHUEM,aTaKKEPAaBUIAMOOPAILIEHUSICBEIIECTBAMUBCOOTBETCTBUU c
MHCTPYKIMSIMU 10 BBITIOJHEHUIO JA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOTYUYCHHUIO U
coOMpaHUIO0 Ta3000pa3HBIX BelIeCTB (BOAOPOJAa M KUCIOPOJAA), MNPUTOTOBJICHUIO
PacTBOPOBCOIPEIEIEHHOMMACCOBOUA0JIEHPACTBOPEHHOT OBEIECTBA, NITAHUPOBATHU
IPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB ILIEIOYEN U
KHCJIOT C MOMOILbIO MHAUKATOPOB (JIakMyc, GpeHonpTaaent, METHIIOPAHK U APYTHE).

K xonmy oOyuenust B 9 kijiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMCHUM:

PaCKpBhIBATHCMBICTIOCHOBHBIXXUMUYECKUXITOHITUN : XUMUYECKUMAIIEMEHT,aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCT,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHWCJICHUS, XMUMHUYECKas pPEakiusd, XUMHUUYECKas
CBSI3b, TEIIOBOM A((PeKT peakiuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, AJIEKTPOJIUTHI,
HEDIJICKTPOJIMTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTaau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIC pEaKIluH,
OKUCJIUTETbHO-BOCCTAHOBUTEIbHBICPEAKIINHU,0KUCITUTEb,BOCCTAHOBUTENb,0KUCIICHUE U
BOCCTAHOBJICHHE, aJUIOTPOINHs, aM(pOTEePHOCTh, XHMHYECKas CBiI3b (KOBaJICHTHaS,
HMOHHAs, METAJINYECKasi), KPUCTANIMUECKAsT PEHIETKa, KOPPO3Usi METAIIOB, CIUIABHI,
CKOPOCTh XUMHWYECKOW pEaKIMH, MNpeAcibHO aonmyctumas KoHueHtpamusa [IJK
BEILIECTBA,;

WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U MPUMEHSATHITH
MOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IJisi COCTaBIeHHUS (OpMYJN BEIIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

ONPEAEHATbBAJICHTHOCTBUCTENIEHbOKUCICHUAXUMUYECKUXIIIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO COCTaBa, NPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COCAMHEHWU 1o ¢dopMysnaM, BHI XUMHYECKOW CBsI3U (KOBaJCHTHAs, MOHHAS,
METAJUIMYECKasi) B HEOPraHMYECKUX COEAMHEHUAX, 3aps] HOHA IO XUMUYECKOU
dbopmyie, xapakTep Cpeabl B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCIMHECHHM, THII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbIci  [lepmognueckoro  3akona  J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKUCHIBATh U XapaKTEPU30BaTh TaAOIUUYHYIO (hopMy
[lepronnyeckold CHCTEMBI XUMHUYECKHX 3JEMEHTOB: pa3inyaTh IOHATHS «TJIABHAS
noarpynna( A-rpymnmna)»u«nodoounasnoarpynna(b-rpymnmna)y»,Manbien0onbIme
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MEePUO/bI,COOTHOCUTLO003HAYEHHU S, KOTOPBIEUMEIOTCABIEPUOIMUECKONTAOIHIIE, c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKHUX IJIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIO JIEKTPOHOB U pACHpeeTICHUE UX M0 JIEKTPOHHBIM CIIOSIM),
00BSICHATHOOIINE3aKOHOMEPHOCTUBU3MEHEHUMCBONCTBIJIEMEHTOBUUXCOSAUHEHUM B
npejenax MajiblX MePUOJIOB U IIaBHBIX MOJATPYIIN C YYETOM CTPOCHUS UX aTOMOB,

KIaccuPpuIupoBaTh ~ XUMUYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIEeCTBa,

XUMHUYECKUEPEeaKINU(TIOUUCITYUCOCTABYy4aCTBY IO XBPEAKIIUUBEILIECTB,
MOTEMI0BOMY3(P(HEKTY, TOM3MEHEHUIOCTETIEHEHOKUCICHUSI XUMUUECKUXIJIEMEHTOB);
XapaKTepU30BaTh(OMUCKHIBATH )OOIIHMEUCTICIN(PUIECKUEXUMUYECKHUECBONCTBA
MIPOCTHIXUCIIOKHBIXBEIIECTB,TOATBEPKTAIOTTUCAHUCTIPUMEPAMUMOJICK YIS PHBIX U
MOHHBIXYPAaBHEHUCOOTBETCTBYIOIIMXXUMHUYECKUX PEAKITHI;

COCTaBJISITh YPaBHEHUS SJIEKTPOJUTUYECKOM IUCCOIMAIIUUA KHUCIOT, IIEJIouYed H
COJICH, TOJHBIE M COKpalI€¢HHBIE YpaBHEHHUS peaKIuid MOHHOTO OOMEHa, ypaBHEHHS
peaKkIui, MOATBEPKAAIONINX CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKyBEIIeCTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpBIBaThCYIIHOCThOKUCIUTEILHO-BOCCTAHOBUTEIHHBIXPEAKITUHUIIOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOT'0 OajlaHca 3THX PeaKIIui;

IPOTHO3UPOBATHCBONCTBABEIECTBB3aBUCUMOCTHOTHXCTPOCHHS,BO3MOKHOCTH
NPOTEKAHUSI XUMUYECKUX MTPEBPALLIEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COeUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUECKOUN pEeaKlny;

coONI0aTh TpaBWJIa TMOJB30BAHMS XHMHUYECKOW TMOCYyIOH W JabopaTOpHBIM
000pyAOBaHUEM,aTaKKETPaBUIA00PAIIEHUSICBEIIIECTBAMUBCOOTBETCTBUUC
WHCTPYKIMSIMU TIO0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OMBITOB IO MOJIYYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOrOo rasa);

OPOBOJIUTh pPEAKLMH, MOATBEPXKAAIOUIME KAYECTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAWA-, KapOOHaT-,
docdart-,cunukar-,cynbdar-, ruAPOKCHI-UOHBI, KATAOHBIAMMOHHUSIUAOHBIN3YICHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITHOCHOBHBICONEPALTUUMBICTUTETbHONAEATETbHOCTH —aHaJIM3UCUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMATH3allhI0, BBISIBICHUE MPUYMHHO-CJIEICTBEHHBIX
CBSI3€M — I HM3YyYECHUs CBOMCTB BELIECTB M XUMHUYECKHX PEaKLHM, €CTECTBEHHO-
Hay4YHBIEMETO IbITIO3HAHUS —Ha0JII0ICHNE, I3MEPEHIE, MO ICTTUPOBAHNE, SKCTICPUMEHT
(pealibHbIN U MBICIICHHBIN).
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TEMATHUYECKOEIIJTAHUPOBAHUE

8 KJIACC
Haumenosanue
Ne KonuuectBo OCHOBHBIEBUIBIACATENHHOCTU
pa3aeIoBUTEM Conepxanneo0yueHus
n/n 5 4acoB 00y4aroIuxcs
yueOHoronpeamMera

Paznenl.llepBoHayaibHbIeXUMHUYECKHETTOHATHS

11

XUMUSA—BaKHas
001aCcTh
€CTECCTBO3HAHUIU
MIPAKTUYECKON
JIeATEeIbHOCTHU
YyeJI0BeKa

5

[Ipeamerxumuu. Posib XuMUMBKU3HU
4yeJioBeKa. XUMUS B CUCTEME HaYK.
TenaupemecTBa. PU3NYECKUECBOMCTBA
BEILIECTB. ATPETaTHOECOCTOSTHUE
BemiecTB. [ loHsiTHEOMETOJaXTTO3HAHUS B
XUMUH. YUCThIE BEIIECTBA U CMECH.
CrnocoObIpa3ieneHuscMecei.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
3HAKOMCTBOCXMMHUUYECKOUTIOCYI0M,
CIIpaBUJIaMHPAOOTHIBIA00pATOPUU T
npueMaMHOOpaIieHusICIIabopaTOPHBIM
000pyTI0BaHHEM.
du3nIeCKUEeCBOMCTBA0OPA3IIOB
HEOPraHUYECKUXBEIIECTB— METAJIJIOB
WHEMETAJUIOB.
CnocoObIpa3aeneHusicMeceit
(punbTpOBaHUE, BHIIIAPUBAHUE,
JTUCTUIUISIIUS, XpoMaTorpadust).

PackpbIBaTECMBICTN3yUaeMbBIXTTOHSTHH.
PackpsiBaTh posib XUMUH B IPUPO/IE U
KU3HUYEIIOBEKA,eECBI3bCAPYTUMU
HayKaMH.
PaznuuarpuncThIeBENIECTBANCMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuarbhu3ndecKuenXuMUIECKHe
SIBJICHHSL.
CremoBaThaIrOPUTMAMHUCIIONB30BaAHUS
AKCTIEPUMEHTATBHBIX METOJIOB —
HaOII0ICHUSIMAKCIIEPUMCHTA.
Hab6mronaTh v onuchIBaTh OOBEKTHI

MIpY MPOBEJACHUHU JIEMOHCTpALIUi U
J1a00paTOPHBIXOIBITOBIION3yUYSHHUIO
(U3UYECKIXCBOWCTBBEIIECTB,CITIOCOOOB
pa3aesieHrsl CMECEU BEIIECTB.
[IpOBOAUTEXUMHUUECKUMIKCIEPUMEHT
MIpY pa3AeiICHUN CMecer (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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JlabopamopHhvie

onvimsl - VI3ydyenuenonucanuedusu
YECKHUX
CBOICTBOOPA3II0BHEOPTAHUYECKUX
BELIECTB.
N3yuenuecnocoboBpasaenenuscmecei
(C MOMOIIBbIO MarHuTa).
Ipaxmuueckuepabomui:
Nel.TIpaBunapaOoThiBIa00OpATOPUIH
npuéMbl 0OpalieHus ¢ 1abopaTopHbBIM
000pyTI0BaHUEM.
No2.Paznenenuecmeceii(Hanpumepe
OUYHCTKH MTOBAPEHHOM COJIN)

paKTUYECKONPaOOTHINCZ.

CnenoBaTh MpaBujiaM MOJIb30BaHUS
XUMHYECKOU MOCYI0H U J1a00paTOpPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpalieHUsICXUMHUYECKUMHUBEIIECTBAMU B
COOTBETCTBUU C UHCTPYKIUEH
MIPUBBITIOTHEHUUTIPAKTUIECKON

paboTer No 1.
BricTpanBaThpa3BEPHYTHICITUCHMEHHBIE U
YCTHBIE OTBETHI C ONOPOM

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
WCIIOJIb30BATbU3YyYEHHBIMTIOHTU UHBIN
anmnapaTkypcaxumMuu

1.2.

BemiectBa n
XUMHUYECKUE

peakmuu

15

ATOMBIUMONEKYJIBL. XUMUYECKUE
aeMeHThl. CUMBOJIBIXUMUYECKUX
aremMeHTOB. [IpocTbie U cloKHBIE
BeIlECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHUE.
Xumuueckasihopmyna.BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOHIIOCTOSTHCTBACOCTABABEILIECTB.
OTHOCUTENbHAs aTOMHAs Macca.
OTHOCUTENnbHAs MOJIEKYJIIpHAs Macca.
MaccoBasgoISIXMMAYECKOT03JIEMEHTA B
COCIMHEHUN.

OmnpenensiTe TPU3HAKH XUMUYECKHUX
peaKImii, yCIOBUS UX IPOTEKaHUS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHYECKUXSIBICHUNCTOUKU3PECHHUSI
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
KnaccudummpoBaTexumMudeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyommx U 00pa3yomuxcs
BEIIIECTB).
CocTaBasaTh(hOpMyITBIOMHAPHBIX
BEIIECTBIIOBATICHTHOCTUUOTIPEICTISATH
BaJICHTHOCTH 110 (hOpMyJsIaM BEIIECTB.
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KomnuectBosemecTsa. Monas.Monsipaas
Macca. B3anmMocCBs3b KOJIMYECTBA, MAaCChI
WYUCIACTPYKTYPHBIXEIMHULIBENIECTBA.
Pacuétpl no popmynam XUMHUECKUX
COCIMHEHNM.

DU3UYECKUEH XUMHUUYECKUECIBICHUS.
XuMuUecKasgpeakusIueEnprusHaKku.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMUYECKUECYPABHEHUSI.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coenuHEeHM s, pa3IoKEeHUs,3aMEeIICHNS,
oOmeHa).

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
du3nIecKuecBOMCTBA0OPA3IIOB
HEOPraHWYECKHUXBEIIECTB—METAIITIOBU
HEMETAJLJIOB.
OO06pa3upIBEIEeCTBKOINYECTBOM | MOJI.
dusnyecKkuesaBIeHUI(TIaBICHUEBOCKA,
TastHUE JIbJla, pACTUPAHUE caxapa
BCTYIIKE,KUTICHUEUKOHICHCAIIUS BOJIBI).
XUMHUYECKUESIBICHU(TOPEHUECBEYH,
MPOKAJIMBAHUE MEJHOW MPOBOJIOKH,
B3aMMOJICVCTBUE COJIbI MJIN MEJa
CCOJISTHOMKHCIIOTOM).
Habnrogennenpu3HakoBIpOTEKaHUS

PaccraBnsTeko3 ) PUIEHTHI
BYPaBHECHUSIXXUMHUYECKUXPEAKITUH.
Ha6mtonats u onuceiBaTh 00BEKTHI
MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpMYJIaM
XUMUYECKUXCOCTUHCHUNNYPaBHEHUSIM
XUMUYECKUX PEaAKIUH.
[IpuMeHSITheCTeCTBEHHO-HAYYHbBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
Ha0JII0/ICHKE, MOJISTMPOBAHUE,
HKCIIEPUMEHTHOCHOBHBICOIEPAITTHT
MBICTUTENBHOMN e TENTbHOCTH
(cpaBHeHUe,KiTaccuUKaIus)
BricTpanBaThpa3BEPHYTHIEIIUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPO

Ha nHpopManuio U3 yueOHHUKa U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIOJIb30BATbU3YyYEHHBIMTIOHS TH UHBIN
anmnapar Kypca XuMuu
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XUMHYECKUX pEaKIUil (pazioKeHue
caxapa, B3aMMOJIECTBUE CEPHOI
KHUCIIOTBICXJIOPUIOMOApHS,[IOJTyUYEHUE U
pasnoxenue rugapokcuaa meau (II) mpu
HarpeBaHUU, B3aUMO/ICHCTBUE
xeneszacpactBopomconumenu(ll). Onbithl,
WUTIOCTPUPYIOIINE 3aKOH COXpaHEHUS
MAacChl.

JlabopamopHvie onvimei:
CoznanueMoieneiMomneKy
(ILIapOCTEPIKHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa3l0BHEOPTraHNYECKUXBEIECTB—
METaJIJIOB U HEMETAJIJIOB.

Hab6monenne gpusnueckux (IiaBieHue
BOCKQ, TasTHUE JIbJa) U XUMHUYECKUX
(ropeHuecBeYH, MPOKATIMBAHUEMETHON
MIPOBOJIOKU ) SIBJICHUIA.
Habmronennenonrucanuenpru3HakoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:
OTHOCHUTEJIbBHOMMOJIEKYJIIPHONMACCHI
BEILIECTB, MOJIIPHON MaccChl, MacChl
BEILECTB,MaCChIMKOINYECTBABEIIECTBA;
MaCCOBOUIOMTMXUMUYECKOT0JIEMEHTA
o ¢popmyJsie COeUHEHNUS;




NOYPaBHEHUAMXUMHUYECKUXPEAKIUI:
KOJIMYECTBA, MACCHI BELIECTBA
IIOM3BECTHOMYKOJIMYECTBY, Macce
PEareHTOBUIIMIIPOAYKTOBPEAKIINI

Hroronopazneny

20

Pasznen2.BaxkneiimmenpeactaBuTeJMHEOPraHNYeCKMXBEIIECTB

2.1 | Boznyx.Kucnopo.
Ilonstue
00OKcHIax

6

Boznyx—cMecbrazos.CocTaBBo3ayxa.
Kucnopos — anemeHT u npoctoe
BenecTBo. Haxoxaennekuciaopoaa

B IpUpOJIe, PUINICCKUE H XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucmopoaa. CriocoOsl
MOJIyYE€HUSI KUCJIOPO/ia B TAOOpaTOpUU U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupojie. O30H —
AJUTOTPOINHAS MOAU(PUKALINUS KUCIOPOIA.
TennoBoid G HeKTXUMHUUECKONPEAKITUH,
TEPMOXUMUYECKUE YPABHEHUS, IK30-
UBHJI0TepMUYECKepeakuu. ToImBo:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJICEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIeHre 030HOBOI'O CJIOSI.
Xumuyeckuiiakcnepumenm:
Jlemoncmpayuu:
KauecTtBeHHOEONpEeAETIEHUECOAEPKAHUS
KHCJIOPOJa B BO3AYXE
[Tonmyuenue,cobupanue, pacro3HaBaHie

M cronb30BaThXUMHYECKYFOCUMBOIUKY
TUTSL COCTaBIIEHUST (OPMYJT BEIIECTB,
MOJICKYJIIPHBIXYPaBHCHU M XUMHYECKUX
PEaKIHii ¢ y4acTHEM KUCIIOPO/Ia.
XapakTepu30BaTh(OMUCHIBATH)COCTAB
BO31yXa, PU3NIECKHE U XUMUUIECKUE
CBOWCTBA KHCIIOPO/Ia, CIIOCOOBI €T0
TIOJTyYeHUS], TPUMEHEHHE 1 3HAYCHHE
B IIPUPO/IE U JKU3HH YEIIOBEKA.
CpaBHUBATbPEAKIIMUTOPEHUSIU
MEJICHHOTO OKUCJICHHSI.
OOBIICHATHCYIIHOCTHIKOIOTHIECKUX
npo0iieM, CBSI3aHHBIXC 3arpsi3HEHHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
WCIIOJIb30BAHUMXUMHYECKOUTIOCYABIN
000OpyI0BaHMSl, a TAK)KE MPaBHIIAM
oOpalieHus ¢ TOPIOYNMH BEIIIECTBAMH.
[ImarmpoBaTh U OCYIIECTBIATH HA
MPAKTUKEXUMUYECKUEIKCTICPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmonenuie B3auMoIeiCTBUS BELLIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HUKHOBEHUSUIIPEKPALIEHUATOPEHUS
(moxkapa).

JlabopamopHuliionvim:
O3HakoMIIeHHEeCOOPa3aMUOKCHIOBU
ONMCAHUE UX CBOMCTB.
Ilpakxmuuecxaapaboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a,U3yYEHUEETOCBOMCTB.
Buviuucnenus:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HAHAOCHOBAaHNHUATOMHOMMACCHI
XMUMHYECKOT0 3JIEMEHTa;KOJINYECTBA,
MAacchl BEIleCTBa
NOYpPaBHEHUAMXUMHAYECKUXPEAKIIAN

MIPOBOAUTHHAOIIOICHH S, IETIATHBEIBOIBI
Mo pe3yJibTaTaM dKCIEPUMEHTA
TIPUIPOBEICHUNIA00PATOPHBIXOTIBITOB
U IPAKTUYECKON paboTHI.
BBIMHUCIIATHKOINYECTBOBEIIECTBA,
00BEM raza 1o Gopmyiam.
YuyacTBOBaTHBCOBMECTHONPAOOTE B
rpymIe.
BricTpanBaThpa3BEPHYTHICITUCHBMECHHBIC 1
YCTHBIC OTBETHI C OTIOPOM

Ha nHpopMaIKIo U3 yueOHUKa U
CIPAaBOYHBIX MaTEPHAJIOB, IPAMOTHO
VCIIOJIb30BATbU3YyYEHHBIMTIOHTU HHBIN
anmnapar Kypca XUMHH

2.2

Bopopoa. [lonsitue
OKHCJIOTaXUCOJIIX

Bogopon — a3neMeHT u npocTtoe
BeuecTBo. HaxoxxnenueBonopoaa
BIIPUPOE, PU3NIECCKUCUXUMUUECKIE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
noxyyeHus. Kuciaotsl u conu.
Momnsipabrito0séMra3zoB.PacuéTer mo
XUMHUYECKUM YPABHEHHUSIM.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
[Tonyuenue,cobupanuen

PackpbiBaTh CMBICIT U3y4aE€MbIX TTOHSITHI
UIIPUMEHSTHITUIIOHATUSIIIPUONICAHUN
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu30oBaTh (ONUCHIBATH)
(bU3HYEeCKHENXUMHUYECKIECBOMCTRA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHUE.
CoOupaTenpuOOpAIAIONyYECHHS
BOZOpPOJA.
Hcronp30BaTbXMMUYECKYIOCUMBOJIUKY
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pacro3HaBaHuEe BOJIOPOJA.
B3anmonencTBreBOAOPOIACOKCUIOM
menu (II).

JlabopamopHulii onvim:
B3auMonencTBUEKUCITOTCMETAILUIAMHU.
llpaxmuueckas paboma:

Ned TTonyyennencoOupaHneBo10poia,
U3y4YECHHUE €0 CBOUCTB.

Boviuucnenus:
00bEMa,KoTMYecTBaBeIIeCTBAra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIECTBA WK 00BEMY;

00BEMOB T'a30B M0 YPABHEHUIO PEAKIIUU
HA0CHOBE3aKOHA00bEMHBIXOTHOIICHU
ra3oB

JUTSL COCTaBIIeHUsT (DOpPMYJT BEIIECTB,
MOJICKYJIIPHBIXYPaBHCHU M XUMHYIECKUX
PEAKLMH C Yy4aCTUEM BOJOPO/IA.
BEIMUCIATHEMOIIPHYIOMACCYBEIICCTB;
KOJIMYECTBO BEIIECTBa, 00BHEM rasa,
Maccy BEIIECTBA;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00BEMa,MacChIBEIICCTBAIIOM3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBath mpaBuiiaM 0e30MacHOM
paboTHI B TaOOpaTOPUU TIPHU
UCTIOJb30BAHUMXUMHUYECKOUTIOCY IBIH
00OpyIOBaHUS, a TAKXKE TPaBUIIaM
oOpaIeHus C TOPIOYUMH BEIIECTBAMUB
OBITY.

[TraHupOBaTh U OCYIIECTBISAThH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOANTHHAOIIOICHHSI, IETTATHBBIBOIBI
M0 pe3yybTaTaM dKCIEPUMEHTA.

VY4acTBOBaTHBCOBMECTHOMPAOOTE
B T'PYIIIIe

2.3

Bopa.PactBopsi.
Iloasgarue
00 OCHOBaHUAX

dusnueckuecBoiicTBaBoAbl. Bogakak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHUs.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUI

UIIPUMEHSTEATUIIOHATUSITIPUONICAHUT
CBOWCTB BEIIECTB U UX IIPEBPALLICHUMN.
XapakTepr30BaTbPU3NIECKUEU
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PacTtBope1.PonbpacTBOpOBBOPUPOIEH B
YKWU3HU YenoBeka. KpyroBopot Boibl
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHAMOYHNCTKATPUPOAHBIXBO/.
HacelileHHbie 1 HEHACHIIICHHBIE
pactBOpbl. PAaCTBOPUMOCTH BEIIECTB
BBOJIe.MaccoBasi10JsBEIIECTBA B
pacTBope.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
PacTBopeHueBeIIeCTBCPA3TUUHON
PacTBOPUMOCTBHIO.
B3anmopeiicTBueBoIbICMETATIIIAMU
(HaTpUEM M KaJIbITUEM).
HccnenoBanne pacTBOPOB KUCIOT U
HIE10YEHCITIOMOIIBIOMHANKATOPOB.
JlabopamopHvie onvimol
UccaenoBanme 0cCOOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
PacTBOPUMOCTBIO.
[IpurotoBieHnepacTBOPOB
CONpPENEIEHHONMACCOBOMI0IEN
pacTBOPEHHOIO BEIIECTBA.
lIpakmuueckasapaboma
No5.IIpuroroBieHuEpPacTBOPOB
CONpEeCIEHHONMACCOBOMI0IEH
pacTBOPEHHOI'O BEIIECTBA.

XUMHYECKUECBONCTBABO/IBI,eEPOITBKAK
pPacTBOPUTEINS B IPUPOIHBIX MTPOIIECCAX.
CocTaBisaTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATH CYIITHOCTH KOJIOTHYCCKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOTHBIXBOJI,CIIOCOOBIOYUCTKHUBO/IBI OT
IpUMECEi, MEpPBI TI0 OXpaHe BOJI
OT3arps3HEHUSI.
[T1aHMPOBATHHOCYIIIECTBIIATh

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, IPOBOIUTHHAOIIOICHHUS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a060paTOPHBIXOTBITOBUIIPAKTUYECKON
paboTEHI.

CrnemoBath npaBmiiaMm 0e30macHON
paboTHI B 1aOOpaTOpPUH MPHU
WCIOJIb30BAHUMXUMHUYECKONTIOCYABIN
000pyI0BaHUA.
[TpoBOIUTEBHIYUCICHUSICIPUMEHEHHEM
MOHSTHS «MacCOBast IOJIs BEIIECTBA

B PacTBOpE».
BricTpanBaThpa3BEPHYTHICTTUCHMEHHBIC U
YCTHBIE OTBETHI C ONIOPOU
HauH(QOpPMAIUION3y4eOHUKAN
CIIPaBOYHBIXMATEPUATIOB,TPAMOTHO
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Bviuucnenusa:
CHUCIIOJIb30BAHUEMIIOHATHUAKMACCOBAA
JIOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BATbU3yYEHHBINITOHATUHHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIEKJIACCHI
HEOPraHUYECKUX
COE€JIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenunenuit. Oxkcuanbl. Knaccudukanus
OKCH/JIOB:COJIc00pa3ytonne(0OCHOBHEIE,
KHUCJIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyrotue. Homenkinarypa
OKCcH10B. PU3NYECKUE U XUMUYECKHUE
cBoiiCcTBa OKCUIOB. [loyueHune okcuaos.
OcnoBanus. KnaccudukanusocHoBaHUM:
IENIOYM U HEPACTBOPUMBIE OCHOBAHUS.
HomenxkmarypaocHoBanuil. ®uzndeckue u
XUMHUYECKUE CBOWCTBA OCHOBAaHUM.
[losmrydyeHneoCHOBAaHUIA.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. uzndeckue

1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHocTuMeTauioBH. H.bekerosa.
[lonydyenue KUCIOT.

Conu. HomeHnkiatypa cosneil.
OU3NYECKUENXUMUYECKUECBONCTBA
conen. [lonydyenue cosen.
['eHeTHUECKASICBI3bMEKTYKIIACCAMU
HEOPraHWYECKNX COCTUHEHUM.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBaTts nuzydaemsbie
BEIIECTBAIIOCOCTABYHUCBOMCTBAM.
CocTaBnsaTh(hOpMYITBIOKCHIOB,KHACIOT,
OCHOBaHMIA, COJICH 1 Ha3bIBATh UX
MOMEXIYHAPOJHOWHOMEHKIIATYPE.
[TporHO3upOBATHCBOWCTBABEIIIECTB
HAOCHOBEOOIIMXXUMHUECKUXCBOWCTB
U3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,
KKOTOPBIMOHHUOTHOCSITCSL.
CocTaBnsATEMOJIEKYJISIPHBICYpaBHEHHSI
PEaKINii, HILUTFOCTPUPYIOIIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIECTB N3YYCHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFONTUX TEHETHIECKYFO
B3aUMOCBSI3b MEKIY HUMH.
[Tpon3BOANTHBBIYUCICHUS
OYPaBHEHUSMXUMUYECKUXPEAKIIUH.
[T1aHupOBAaTHUOCYIIECTBIISTD

Ha MPAKTUKE XUMHYECKHE
HKCHEPUMEHTHL, TPOBOAUTHHAOIIOACHHUS,
JIeN1aTh BBIBOJIBI [0 pe3ysibTaTaM
HKCIEPUMEHTAIPUIIPOBEICHUH
71a00paTOPHBIXOTBITOBUIPAKTHIECKIX
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OO6pa3ibIHEOPTAaHMYECKUXBEIIIECTB
Pa3JIMYHBIX KJIACCOB.

ONBITHL WITIOCTPUPYIOIIUEXUMUYECKHE
CBOMCTBA KJIaCCOB HEOPIaHUYECKUX
BEILECTB.

JlabopamopHule onvimol
Ornpenenenue pacTBOPOB KUCIOT U
HIEI0YEHCTIOMOIIBIOMHANKATOPOB.
N3y4deHneB3auMoaeiCTBUSKUCIOT
CMETaJUIAMU,pEaKIIUMHEN TPAIIU3ALINH.
B3aumopericreue pactBopa cepHOU
KucnoThl ¢ okcuaoM meau (I1).
[TosrydeHrEeHEpacTBOPUMBIXOCHOBAHU.
BrITeCHEHNEOTHOrOMETaIUIAIpyT UM
U3 pacTBOpa COJIH.
IIpakxmuueckaapaboma
Ne6.PemenneskcnepuMeHTanIbHbIX
3as1auynoreMe«BakHenIekiIaccrl
HEOPraHNYECKUX COCIUHEHUI.
Buviuucnenusa:
IIOYPaBHEHUAMXUMHUYECKOUPEAKIUN
KOJINYEeCTBaBeIeCTBa,00bEMa, MacChl
IIOM3BECTHOM YKOJIMYECTBYBEILIECTBA,
00bEMY, Macce peareHToB Win
IIPOYKTOBPEAKIINN

pabor.
CrnenoBatblipaBriiaMbe30MacHON
paboThl B TabopaTopuu
IIPUUCITOIb30BAHUU XUMUUECKOU
MOCYJIbl U 000PYyIOBAHUSI.
BricTpanBaThpa3BEPHYTHIEINCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOM

Ha nH(poOpMaIUIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO
VCIIOJIb30BATbU3yYEHHbIMTIOHTUUHBIN
anmapar Kypca XuMuu

Hroronopazneny:
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Paszpen3.llepunoanueckuniizakonullepuoguyeckascucremaxumudeckuxdiemenTosl.U.Menaeneea. Ctpoenue
aTOMOB.XMMHUYECKAACBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbICPEAKIMHU

3.1 | [lepuoanyeckwuii
3aKOH U
ITepnoanueckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

JI.M.Menneneena.

7

[TepBblenonbITKUKIACCUPUKALTUT
XHMUYECKUX3IeMeHTOB. I loHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeIOYHBIC U MIEIOYHO3EMEIIbHBIC
MeTaJlJIbl, raJIOT €Hbl, IHEPTHHIETa3bl ).
DJIEMEHTBI, KOTOPbIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnoanueckuiizakoH.llepuonnueckas
CHCTEMa XMMHUYECKHUX JIEMEHTOB

. N.MenneneeBa.KopoTkoneproaHasau
JUTMHHOTIEPHOIHAS (DOPMBI
[Teproanyeckoil CUCTEMbI XUMUYECKUX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OU3NUECKUN CMBICT
MOPSIIKOBOTOHOMEPA, HOMEPOBIEPHOA
Y TPYIIBI DJIEMEHTA.
CtpoenunearoMoB.CocTaBaTOMHBIX
anep. M3oromnel. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX000JI0YEKATOMOBIICPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teprognyueckor CUCTEMBI
JA.N.MenneneeBa. XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTa
noeronoyioxkeHutoBllepuoanueckoi
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTHU3MEHEHUIpAINyca

PackpbIBaTECMBICITIEPUOANYECKOTO
3aKOHa.

OnuchIBaTHCTPOCHUETAOIHIIBI
«llepuognueckascuCTEMaXUMHUUYECKUX
aneMmeHToB J[.1. MenaeneeBay.
MoenupoBaTbCTpOEHUEATOMA,
ASHEPreTUYECKUXYPOBHEHUIIONYPOBHE M
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypaIuii 1 3JeKTPOHHO-
rpadguyeckux Gopmy.
[TosicHATHU3UIECKUIUCMBICTT
MOPSIAKOBOTOHOMEPA, HOMEPOBIIEPHO/1a
Y TPYIIIBI AJIEMEHTA.
XapaKTepu30BaATbXUMUYECKHEIIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHU
Y UX COEIMHEHUS T10 TOJIOKEHUIO
Bllepnonnueckoricucreme /.M.
Menpeneena.
OOBICHATHOOINE3aKOHOMEPHOCTH B
U3MEHEHUN CBOMCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN
BIIPEICIAXMAJIBIXIIEPUOJOBUTIIABHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METAUTHYECKUXUHEMETATNIMYECKUX
CBOICTB M0 TpyNIiaM 1 IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJIsl PA3BUTHSI HAYKHU U
npaktuku. .M. MenaeneeB—ydéHbiiin
rpaXkIaHuH.
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
B3aumopelicTBueruIpoKCUIAIMHKA C
pacTBOpamMu KUCIOT U IIEJI0YEH.
MopaenupoBanue CTpOCHUS MOJIEKYII
IIPY [IOMOILH PUCYHKOB, MOJEIIEH,
ANEKTPOHHBIXUCTPYKTYPHBIX(POPMYI.
Ta6muma «Ileproanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
J.1.MenneneeBay.
JlabopamopHuvleonvimol
O3HakoMIIeHHEeCOOpa3IaMUMETaNIOBU
HEMETAIIOB

VY4acTBOBaTHBCOBMECTHOIPAOOTE B

nape WM TpymIe.
BricTpanBaTepa3BEPHYTHICIUCEMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU
HauH(OpMAaIIOU3y4YeOHUKAUIPYTUX
HCTOYHUKOB, B TOM ynciie UHTepHeTa

3.2

XUMHUUYECKAS CBA3b.
OKUCIIUTEINBHO-
BOCCTAaHOBUTEJIbHBIE

peakuuu

Xumnueckas cBa3b. KoBasieHTHasA
(moJsipHas ¥ HEMOJIAPHAsI) CBSI3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. oHHas cBsi3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBUTEINbHBIEpeakuu. [ Iponecchbl

PackppIBaTbCMBICIIN3YYaEMBIXIIOHSITUH.
OnpeaensiTbBUAXUMUYECKONUCBSI3U B
COEMHECHUM.

MoaennpoBaths CTPOEHUE MOJIEKYIIIPU
TTOMOIIM PUCYHKOB, MOJETIEH,
ANEKTPOHHBIXUCTPYKTYPHBIX(POPMYIL.
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OKHCJICHUS U BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUUIKCIIEPUMEHT : MU3y4CHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIJIOB,B3aUMOICHCTBUE

TUAPOKCUAAIIMHKACPACTBOPAMUKUCIIOT U

iesiouei, MpoBeJICHUE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiu
Pa3NOKEHUS, COSTUHEHUS).
Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:

ONBITHL WITIOCTPUPYIOIHETIPUMEPBI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (ropeHue, peakiuu
Pa30KEeHU,COCTMHEHNUS )

Hcnonp30BaThXUMUYECKYIOCUMBOJIUKY
JUJIsl COCTaBJieHUs (pOpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OnpeaensiThCTENeHhOKUCIEHUIATOMOB
XUMUYECKUXAIIEMEHTOBIIOGOPMYIIaMHU
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKUX DJIICMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOJOM BJIEKTPOHHOTO
OajaHca.

Habaronate xumMuueckue
OTBITHINOIUIAHY,aHAJTU3UPOBATHHU /T
€JIaTh BBIBOJIBI.

HUcnons3zoBate UKT mig cozmanns
MO/IEJIEN, IOATOTOBKUIIPE3CHTALIN U,
JIOKJIAJIOB 110 TEME.

BricTpanBaThpa3BEPHYTHIEIMCHEMEHHBIE U

YCTHBIE€ OTBETHI C OIIOPOU Ha
uH(bOpMAINIO U3 YIeOHUKA U IPYTUX
VMCTOYHHUKOB,BTOMUHKCIeIHTEpHETA

Uroronopaznemy 15
Pe3epBHOEBpeMs 3
OBILIEEUNCIJIOYACOB 68
[10 ITPOT'PAMME
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9 KJIACC

No
/i

Haumenosanue
pa3zenoB U TeM
y4yeOHOronpeaMeTa

KomnnuectBo
YacoB

ConepxanueoOyyeHus

OCHOBHBICBUIBIIACATEIHHOCTH
oOy4Jaronuxcs

Paszpnenl.BemecTBouXxuMu4ecKuepeakunu

11

IToBTOpEHUE N
yrayOJIeHUe3HAaHU T
OCHOBHBIXPa3/1eJIOB
Kypca 8 kiacca

5

[lepnonnueckuiizakoH.llepuonnueckas
CHUCTEMAa XUMHYECKUX 3JIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTHUBU3MEHEHUUCBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KalbLUs U UX
COEIMHEHUH B COOTBETCTBUU
CIIOJIOKEHUEMDJIEMEHTOB
BlIepnoanyeckomcucTeMENCTPOCHUEM UX
aTOMOB.

CrpoeHuneBenecTBa: BUABIXUMUYECKON
CBsI3U. THIIBI KPUCTATUIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBAOTTUIIAKPUCTAIIINYECKON
PELIETKNUBUATAXUMUYECKONCBS3H.
KnaccudukanusmnomeHkiaTypa
HEOPraHWYECKNXBENIECTB. XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCAIINXCS
KPa3JIMYHBIMKJIACCAMHEOPTraHUYECKUX
COEIMHEHU,T€HETUYECKASCBA3b
HEOPraHWYECKNX BEIIECTB.

XapakTepu30BaTbXUMHUYECKUEITIEMEHTHI
MEPBBIXTPEXIIEPUO]IOB, KATUSIUKAIBIUS IO
UX T0JI0)KEeHUIO B [leproanyeckon
cucreme /1. 1. Menneneena.
KinaccudunnpoBatbiHa3bIBaTh
HEOPraHUYECKHUEBEIIECTBAN3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh 00INE XUMUYECKHUE
CBOMCTBA BEIIECTB PA3JIMUHbBIX KJIACCOB,
MOATBEPK/IaTh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIXYPABHEHUMXUMUUECKUX
pEaKIuu.
OnpenensiTbBUAXUMAYECKONCBA3UN THUIT
KPHUCTAJUIMYECKOUN PEIIETKU

BCILIECTBA.
[Tporuo3upoBaThCBOMCTBABEIIECTB B
3aBUCUMOCTH OT UX CTPOECHHS.
BricTpanBaThpa3BEPHYTHIEMTUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU
HanH(pOpMaIMION3ydyeOHNKAN
CIIPAaBOYHBIXMATEPUATOB,IPAMOTHO

35




Xumuueckuuxcnepumenm:
Llemoncmpayuu:

03HAKOMJICHHE C MOJACIISIMU
KPUCTAJUTUYECKHUX PEIIETOK
HEOPraHUYECKUXBEIECTB—METANIOB U
HeMeTalyIoB (TpaduTa u anmasa),
CJIOHBIXBEILECTB(XJIOPHUIaHATPUS )

UCIIOJIb30BATbU3yYEHHBINTTOHATUHHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

KnaccupuxanusxumMudeckuxpeakimi
MOPA3TUIHBIMITPU3HAKAM (TTOYUCTYH
COCTaBY y4acCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEII0BOMY 3 (DexTy,
NOM3MEHEHUIOCTENIEHEUOKUCIEHUS
XUMUYECKUX 3JIEMEHTOB,
00OPATUMOCTH,ITOYYACTHUIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMHUYECKHE YPABHEHUSI.
[ToHATHEOCKOPOCTUXUMHUYECKON
peakuuun.[loHsaTHE0600paTUMBIX

¥ HEOOPATUMBIX XUMHYECKIX PEAKIIHSIX.
[ToHATHEOTOMOT€HHBIXUTETEPOT €HHBIX
peakusax. [lonarue o karanuse.
[ToHsATHEOXUMHUUECKOMPABHOBECHUHU.
@aKTOpHI, BIUSIOIIME HA CKOPOCTH
XUMHUYECKOU peaKkuy U MOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
UTIPUMCHA T TUTOHATUSATIPUOITHCAHHH
CBOMCTB BEIIECTB U UX MPEBPAIICHHIA.
KnaccudunupoBaTs XMMUYECKUE
PEaKIUH 10 Pa3IMYHBIM PHU3HAKAM.
YcTaHaBIMBaTh3aBUCUMOCTHCKOPOCTH
XUMHUYECKOU PeaKIuu OT Pa3IuIHbIX
(haxkTopoB.
[TporHo3mupoBaTEBO3MOKHOCTH
MIPOTEKAHUSIXUMUICCKUXITPEBPAIICHUI
B Pa3JIMYHBIX YCIOBUSX.
OnpenensThbOKUCIUTEIbU
BocctaHoBuTtesb B OBP.
CocTaBisTHAIEKTPOHHBINOAIaHC
pEeaKIIH.

[Tpon3BoANTH
BBEIYUCIICHUATIOXUMHYCCKUMY
PaBHCHUSIM.
VY4acTBOBaTHBCOBMECTHONPAOOTE B
nape Wi Tpymie.
BricTpanBaThpa3BEPHY THICTHCHMEHHBIC

36




peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKIHUICUCTIONB30BAHUEMMETOA
AJIEKTPOHHOTO OajaHca.
Xumuueckuuiaxcnepumenm:
Llemoncmpayuu:
HccnenoBaHne3aBUCUMOCTUCKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHL WITIOCTPHUP YOI HETTPUMEPHI
OKHCIIUTETBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JI0KEHUSA,COCTUHEHNSA ).
Buviuucnenus:
KOJIMYECTBABEIIECTBA,00EMAaNMAaCChI
pEeareHTOB WU IPOIYKTOB MO
YPaBHEHUSIMXUMUYECKUXPEAKIUN

UYCTHBICOTBETHICOIIOPOM

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATbU3yYEHHBIMITOHATUHHBIN
anmapar Kypca XuMuu

1.3

DNEeKTpoNIuTHYECKas
JIUCCOIIMAIIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 3IEKTPOIIUTUYECKON
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEANEKTPOIUTHL. KaTHOHBI,aHUOHBL.
MexaHu3MIuCCOMAlIMBEIECTB

C Pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u.Crenenpauccounanuu. CUbHbIE U
ciadbie SIEKTPOITUTHI.
Peakuunronnoroodmena. Y cioBust

PackpbpIBaTbCMBICIN3YYaEMBIXIIOHATUN, &
TaKXe CMBICII TEOPUH
AIEKTPOJIUTHUYECKON TUCCOLUALNY.
OOBACHATH NPUUHUHBI
AIEKTPOINPOBOTHOCTUBOIHBIXPACTBOPOB
BEILIECTB, pa3JINYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBnsATbypaBHEHUS IUCCOLUALIAN
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IPOTEKAHUSAPEAKIUHNOHHOTOOOMEHA,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEHUApeaknil. CBOMCTBAKUCIIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUNOOAIEKTPOIUTHIECKON
nucconyanun. KauecTBeHHbIC peakiuu
Ha WOoHBI. [loHsITHE OTHApONIH3E CONEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
HccnenoBannesneKTponpoBOIHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOIMAIINY KUCTIOT, IIeJIoUei
MCoJel(BO3MOKHOUCTIOIB30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIONIHAE MPU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHMEOCa KA, BBIICIICHHETa3a,
oOpa3oBaHHE BOJIbI).

Pacno3HaBaHnue HEOpraHUYECKUX
BEIIIECTBCIIOMOIIILIOKAYE€CTBEHHBIX
pEaKiui Ha UOHBI.
JlabopamopHnuviiionvim:

N3ydeHune npu3HaKoB NPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHa B pacTBOpax
AIICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBbIJIeJICHEMTa3a,00pa30BaHUEMBO/IbI ).
lIpakmuueckaapaboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpalIéHHbIC HOHHBIC YPAaBHEHUS
XUMUYECKUXPEAKIMHUOHHOTOOOMEHA,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHNE XUMUUECKUE
CBOMCTBA BEIIECTBPA3IMYHBIXKIACCOB Ha
OCHOBE TEOPHUH ICKTPOJTUTUUECKON
JIUCCOIMALINM; IO TBEPK1aThCBONCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
PemratbakcriepuMeHTaIbHbIE3a]aY1

10 TEME.

[InaHupoBaTh U OCYILIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTHHAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCIEPUMEHTA NIPU IPOBEAECHUN
71a60paTOPHBIXOTTBITOBUITPAKTHUECKIX
pador.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
MCII0JIb30BAHUUXUMUYECKONTIOCYTbIN
000py10BaHUS.
[IpoBOANTEBBIYUCIEHUATIOXUMUYECKUM
YpaBHEHUSIM.
VY4acTBOBaTHBCOBMECTHOMPAOOTE
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Nel.PemenuneskcnepuMeHTaIbHBIX
3aJ1ay 1o TeMe.

Buviuucnenua:
NOYpaBHEHUAMXUMUYECKUXPEAKLIUN

BITAPECWIINTPYTIIIE.
BricTpanBaTepa3BEPHYTHIENIUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
HauH(pOpMaIMIOU3y4yeOHUKaN IPYTUuX
MCTOYHUKOBUH(POPMALIMH,BTOMYHUCIIE
Nutepuera

HUroronopazneny

17

Pasznen2.HemeralabImuXcoeIMHECHU S

2.1

OOmias
XapaKTEePUCTUKA
XUMHUYECKUX
DJIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

4

OO6masxapakTepruCcTUKArajaoreHoB.
OcoOEeHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIE CTECIIEHU OKUCIICHUS.
Crtpoenue u pusndyeckue CBONCTBA
IIPOCTHIX BELIECTB — raJJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa(B3auMoJeiCTBHECMETAIIIAMM,
HEMETaJUIaMU, 1IeJI0YaMM ).
XnopoBogopos. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHenue. JleicTBue xjiopa u
XJIOPOBOJIOPOJA HAa OPraHW3M YEJIOBEKA.
BaxHeHmmexnopuibInnXHaX0KICHUE B
IIPUPOJE.

Xumuueckuiiakcnepumenm:
Jlemoncmpayuu:
OnbITHL,0TpaXaronMeHhU3NIECKUE 1
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeAMHEHN(BO3MOKHOHUCTIOIb30BAHHE

OOBICHATHOOLTUE3AKOHOMEPHOCTH
BH3MEHEHHUHCBONCTBHEMETAJUIOBUUX
COCJTMHECHHMIA B MTpeieax MabIX
MEPHUOJIOB U TTIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBbI XUMUYECKUX
AJIIEMEHTOB C Y4ETOM CTPOSHHUS UX
aTOMOB.

XapakTepu3oBaTb (PU3NYECKUE U
XUMHYECKHUECBONCTBAIIPOCTHIXBEIIIECTB
rajoreHoB (Ha MpUMepe XJIopa) 1
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
HOJTyYeHUs], IPUMEHEHHUE U 3HaYCHHE

B IPUPO/JIE U JKU3HU YEJIOBEKa.
OmnpenenaTbXJI0puI-HOHBIBPACTBOPE.
[ImarnpoBaTEUOCYIIECTBIATH HA
MPAKTUKE XUMUIECKUE

HKCIEPUMEHTBL, TPOBOANTHHAOIIOACHNUS,
JIeaThBBIBOIBITIOPE3YIBTATAM
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BUJIEOMATEPHUAIIOB).
O3HakoMIIeHHECOOPa3aMUXJIOPUIOB
(raJoreHuI0B).
JlabopamopHuitionvim:
N3y4eHnecBONCTBCONSTHOMKUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUJI-MOHBI.
IIpaxmuueckaapaboma
No2:TTony4yeHnecoISTHOMKUCIIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buviyucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
eCIIMOAMHU3PEAreHTOBIaHBU30BITKE

AKCTIIEPUMEHTA MIPU IPOBEACHUN
J1a00PaTOPHBIXOMBITOBUITPAKTUIECKUX
pabor.

CnepnoBartblpaBuiiaM0e30MacHON paboThI
B 1a00OpaTopuu
MPUUCIIONB30BAaHUUXUMUUECKOM

NOCY/bl U 000PYI0BAHUS.
BricTpanBaThpa3BEPHY THICTUCHMEHHbBIC
U YCTHBIE OTBETHI C OMOPOH

Ha nH(poOpMaIHIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
WCIIOJIb30BATbU3yYEHHBIMTIOHITU UHBIN
anmnapaTkypcaxuMuu

2.2

OO0mas
XapaKTEePUCTHKA
XUMHYECKUX
2JIEMEHTOB
VIA-rpynmnsl.Cepa
U €€ COeIUHCHUS

OO6mast xapakTepuCTHKA HIEMEHTOB
VIA-rpynmel. OCOOEHHOCTUCTPOSHUS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUSI.

Crtpoenue u pusndeckue CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U CEPBHL.
ANoTponHbIEMOIU(PUKAITMUKUCIOPO 1A
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo,cTpoeHUE, PU3NICCKUCH
XUMHUYECKHE CBOKCTBA.
OKcuapicepblKaKIpeCTaBUTETN
KHCJIOTHBIX OKCHUJIOB.
CepHasikuciiora,hu3nyecKkruen
XUMHUYECKHECBOMCTBA(O0IIHEKAK

OOBACHATHOOINE3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB
VIA-rpynnsMuxcoeJMHEHUNCYUETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBarh (HU3NIECKHE U
XMMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECTBACEPHINEECOCTMHEHN I
(cepoBOI0PO1a,0KCHIOBCEPHI,CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJIyYEHUS], IPUMEHCHUE U 3HAYCHHE
B IPUPOJIE U )KU3HU YEIIOBEKA.
OmnpenensThHATNYHECYTH()AT-HOHOB B
pacTBope.
OOBSACHATHCYIIHOCTHIKOJIOTMYECKUX
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peACTaBUTENS Kilacca KUCIOT U
cnenupuyeckne). XuMu4ecKrepeakiinm,
JIeXKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a NMoJy4eHHsI CEpHOM KUCTOTHI.
[Ipumenenune. ConmcepHONKHUCIIOTHI,
KaueCTBEHHAsAPEAKIUIHACYb(aT-HOH.
Haxoxnenue cepsl 1 €€ COEqUHEHN N
BIIpUPOie. XUMUYECKOE3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHECHUSIMHU
cepbI(KUCITOTHBICIOXK T, 3arPSI3SHEHUE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
MIPEI0TBPAICHUS.
Xumuueckuiiakcnepumenm:
Llemoncmpayuu:
O3HakoMJIeHHecoOpa3aMucepbIned
COEJIMHEHUAMU (BO3MOXKHO
HCIIOJIb30BAHUE BUACOMATEPUATIOB).
Ha6monenue nporecca oOyriavBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHOMCEPHOMKHUCIIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XuMUYEeCKUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCTIOTHI.
[IpoBeneHrneKkaueCcTBEHHOMPEeaKIIMHA
cynbdaT-uoH ¥ HAOIIOICHUE MPHU3HAKa
€€ MPOTECKAHUS

po0IeM,CBA3aHHBIXCIIEPEPAOOTKOM
COCMHEHUH CEPBI.
IInaHMpPOBATHUOCYILIECTBIATH HA
MPAKTUKE XUMUYECKUE

AKCIIEPUMEHTBL, IPOBOAUTHHAOIIOICHHUS,
JieaTh BHIBOJBI 110 pe3yJibTaTaM
HKCIIEPUMEHTA.
CrnepnoBartblpaBuiiaM0e30MacHOl paboThI
B 1a00OpaTopuu
MPUHUCTIOIB30BAHUMXUMHUECKON
MOCYJIbI U1 000PYyIOBaHUSI.
IIpousBoauTh
BBIYHUCIICHUATIOXUMUYECKUMY
paBHEHUSIM.

Hcnonb30BaTh IpH BBHITTOJTHEHUH
y4eOHBIX 3aJIaHUH TEKCThl YICOHHKA,
CIPaBOYHBIE MaTEpUAIIbI
(ITeproanuecKyrOCUCTEMYXUMHUECKUX
sanemenToB/l. . MenaeneeBa, Tabauily
pPacTBOPUMOCTHU KUCJIOT, OCHOBAaHHUI U
CoJIEH B BOJE, JEKTPOXUMUYECKHH P
HaIpsKEHU METAIIIOB).
Hcrnonp30BaTh IPU BBITOJIHEHUU
y4eOHBIX 3aJIaHUi U B TIPOLIECCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPy
XUMHYECKOT0COIEPKAHUS,CIIPABOYHBIE
Matepuaisl,pecypceiiHTepHETA
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
HIIEMEHTOB
VA-rpynmnsi.
Azor,pochopunx
COEJIMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbel.OcOO€HHOCTUCTPOEHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

A30T, pacnpocTpaHeHue B MPUPOJIE,
(bU3NYECKUENXUMUYECKUECBONCTBA.
Kpyrosopot azora B npupoze.
AMMUaK,eropU3nUeCKUEUXUMUUECKUE
CBOMCTBa, MOJIy4CHUE U TPUMEHCHHE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XUMHUYECKHECBONCTBA, TPUMEHEHHE.
KavecTBeHHast peakiiust Ha HOHBI
aMMOHUSI.

A3OTHas KHCJIOTa, €€ MOoJTyueHue,
(bU3UIECKUENXUMUYECKHECBONCTBA
(oOmue Kak MmpeCcTaBUTENs Kiacca
KHUCJIOT U CIIeIU(pUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX
ynoOpeHuid. XUMUYECKOe 3arps3HCHHE
OKPY’KAIOIIEH CPEbl COCTMHECHUSMU
a30Ta(KUCIOTHBIC0K I, 3arPSI3HEHUE
BO3]1yXa, IOYBBI U BOJJOEMOB).
docdop,ammorpornHBIEMO U DUKATTTT
docdopa, hpu3nIeCKre 1 XUMHUICCKHC
cBoictBa. Okeun gocdopa (V) u
dbochopHaskucaoTa, puzHIeCcKrueH

OOBICHATHOOLIME3aKOHOMEPHOCTH B
U3MEHEHUH CBOWMCTB 3JIEMEHTOB
VA-rpynnsMnxcoeIMHEHUHCY4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XHUMHYECKHUECBONCTBAIIPOCTHIXBEIIECTB
azorta u pocdopa u ux coeAMHEHUN
(amMmaka, coyieii aMMOHUS, A30THOM
KHUCIOTBI, HUTpaToB,0kcuadpochopa(V) u
dbochopHoit KucIoTel, pocharos),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HaY€HUE B MPUPOJIE U )KU3HU YeJIOBEKa.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
HOHBI B PacTBOpE.
OOBICHATHCYIIHOCTBIKOIOTHIECKUX
po0IeM,CBA3aHHBIXCHAX 0K ICHHEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.
[manpoBaTHUOCYIECTBIATH HA
MIPAKTUKE XUMUYECKUE

HKCHEPUMEHTHL, TPOBOANTHHAOTIOACHHUS,
JIeaTh BBIBOJIBI 110 PE3yJbTaTaM
HKCIEPUMEHTA MPU IPOBEACHUH
71a60paTOPHBIXOTIBITOBUTIPAKTHYECKON
paboTHI.
CrnenoBaTtblipaBriIaMOe301acHON
paboThIBIA0OpATOPUU
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XUMHUYECKHUE CBOMCTBA, IOJIyYCHUE.
Hcnonb3oBanuedocharoBBKkayecTBe
MUHEPAJIBHBIX YI0OpECHHI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:
O3HakomiileHHEeCPUZNYECKUMU
cBoOMcTBamMu a3zota, pocdopa

U UX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJIeHHEeCOOpa3laMUa30 THBIXU
dbochopHBIX ya0OpEHUH.
[Tonyuenue,coOupanue,pacrio3HaBaHUE U
U3Y4YEHUE CBOWCTB aMMHAaKa.
BzaumoneicTBue KOHUEHTPUPOBAHHOMU
A30THOMKHUCIOTHICMEHI0(BO3ZMOKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimei:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMoHuA U pocdar-noH, u
M3YUYEHUETIPU3HAKOBUXIIPOTECKAHHUS.
IIpaxmuueckas paboma
Ne3:IlonyueHneammuaka,u3yuyeHe ero
CBOWCTB.

Buiuucnenus:
MOYpPaBHEHUAMXUMUYECKUXPEAKIIUN

MPUUACTIOJIb30BAHUMXUMUUECKON
MOCYJIbI U 000PYyIOBaHUS.
IIpousBoauTh
BBIYUCIICHUATIOXUMUYECKUMY
PaBHEHUSIM.

Hcnonb30BaTh NMpU BHIMOJIHEHUN
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepHOINYECKYIOCUCTEMYyXUMHYECKUX
anemenToB/l..MenneneeBa,rabnuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUN U
COJIEH BBOJIE, DJICKTPOXUMUYECKHM P
HanpsH>KEHUW METaJIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
I[VA-rpynnsl.
Yraepon u
KPEMHUN,UUX
COCIUHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
IV A-rpynnsl. OcoO€HHOCTUCTPOCHHUS
ATOMOB, XapaKTEPHbIEC CTETICHU
OKHCJICHHUS.
Yriepona,amioTponHbieMoIupUKAIUH,
pacnpocTpaHeHre B IPUPOJIE,
bu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyropoporyriepoaa B
pUpPOJIE.

Oxkcuasryrieposa, uxpu3ndecKueH
XUMHYECKHUE CBOMCTBA, IEUCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdEHUE U
IPUMEHEHHE. JKOJIOTHUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yraepona(IV),runoresariodbaibHOTO
NOTETUICHUS KJIIUMAaTa, TapHUKOBBIN
¢ dexT.

VYroiibHas KUCIIOTA U €€ COJU, UX
(bu3HUeCKNEeNXUMIYECKIECBOCTBRA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBennaspeakusiHakapOOHaT-
nonbl. Mcnonb3oBaHue kapOOHATOB
BOBITY,MEAUIMHE, TPOMBIIIJIEHHOCTUH
CEJIbCKOM XO3SMCTBE.
[lepBOHAYAIBHBICTIOHSTUS
000praHNYeCKUXBEIIECTBAXKAK
OCOEIMHEHUSAXYTIepoaa(MeTaH, TaH,

OOBICHATHOOLIME3aKOHOMEPHOCTH B
U3MEHEHUH CBOWMCTB 3JIEMEHTOB

IV A-rpynnsinuxcoefJMHEHUICYYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBatrh GU3NIECKUE U
XHUMHYECKHUECBONCTBAIIPOCTHIXBEIIECTB
yriaepoja U KpEMHUS U UX COSTMHEHUHN
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHHUS,
KPEMHHUEBOW KUCIIOTHI, CUIIMKATOB),
CIOCOOBI UX MOJTYyYEHHUS, IPUMEHEHUE U
3HAYEHUE B IIPUPOJE U )KU3HU YEIIOBEKA.
OOBSACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOEHHUE BEUIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yriIepoJa U KPEMHUS.
OmnpenenarbkapOOHAT-UCUIINKAT-HOHBI B
pacTBope.

OOBACHATH CYITHOCTbH IKOJIOTUYECKUX
po0sIeM, CBSA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOrOra3aBOKpYykKarolencpee.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHMYECKHUX BEIECTB IPUMEPaAMHU
IPOCTBIX COEAMHEHUI (METaH, 3TaH,
3TWIEH, alleTUJIEH, 3TAHOJI, [NIMLIEPYH,
YKCYCHAasi KHCJIOTa), B3aUMOCBS3b
HEOPraHUYECKUXCOEIMHEHUNYTIepOoJan
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ATWJIEH,alleTUIIEH, 3 TAHOJ, TTTULEPHH,
YKCyCHAasi KUCIIOTA).
[IpupoagHBIEUCTOYHUKUYTIIEBOJOPOIOB
(yroae, npupoHbIi ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIIILJIEHHOCTH.
[ToHsATHEOOMOTOTr NYECKNBAKHBIX
BELIECTBAX KUpax,0eskax,yrieBogax— u
UX POJIU B KU3HU YEJIOBEKA.
MarepuaibHOEeJUHCTBOOPTaHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.
Kpemnuii, ero pusnyeckue u
XUMUYECKUECBONCTBA,IOJIyYEHUEN
npuMeHeHne. CoeJuHEHNs] KPEMHHUS

B nipupoae. OO01ue mpeacTaBieHus
obokcunexkpemuns(1V)ukpemuueBoi
KHCIIOTE.

CUITUKaThI, UXUCTIOIb30BAHUEBOBITY,
MEULMHE, IPOMBIIIJIEHHOCTH.
BaxuelmuectpouTenbHplEMaTepUAIIBL:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene3o0eron. [IpobiemMpiOe30macHOro
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTepHAIOBBIIOBCEIHEBHOMKN3HM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:
MopenuKprucTaiinyeCKUXPEIETOK

OpPraHUYECKUXBEIICCTB.
OnuceiBaTh poJIb OCITKOB, KUPOB U
yTI€BOAOBB() YHKIIHOHUPOBAHU KM BBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIh
BOBITYUTTPOMBITIUICHHOCTH.
[TpOBOIUTEBBIYUCIICHHUSITIOYPABHEHUSM
XUMHYCCKUX PEAKIIHH.
[T1aHMpPOBAaTEHOCYIECTBIIATH HA
MIPAKTUKE XUMUYCCKUE

OKCIIEPUMEHTBIL, IPOBOIUTHHAOIIOICHHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a060paTOPHBIXONTBITOBUITPAKTHUECKUX
pabor.

CrnenoBatbipaBriiaM0e30M1acHON padOThI
B J1JaO0OpaTOpuu
MPUHUCTIOIB30BAHUMXUMHUECKON
MOCY/IbI U 000PYIOBaHUS.
Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33aJIaHUN TEKCTHI yUeOHUKA,
CIIPaBOYHBIE MaTEepUaIIbI
(ITeproandecKyrOCUCTEMYXUMHUIECKIX
anemenToB/l. . MenaeneeBa, Tabauiy
pPacTBOPUMOCTH KUCTIOT, OCHOBaHUHN U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHMN P
HaIpPsSHKEHUMMETANIOB)
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anmasa, rpadura, QyniepeHa.
O3HaKOMIIEHHECTIPOIIECCOMAICOPOLIUU
PacCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIMYTJIEMUYCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
IPOMBILIEHHOCTB ).
MoienMmoeKyI0praHu4eCcKux
BEIIECTB.

JlabopamopHuvitionvim:
[Tonyyenue,cobupanue,pacriozHaBaHUE U
U3YUYEHUE CBOMCTB YTJIEKUCIIOr0 Tra3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI
Ha KapOOHAT U CUJIMKAT-UOHBI U
V3YUYEHUETIPU3HAKOBUXIIPOTECKAHHUS.
IIpaxmuueckue pabombpi:
Ne4.TTonyyenueyriekucaororasa,
V3y4YECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3agaunoreMe«BakHEeNIIMEHEMETAILIIBL U
UX COCAMHEHUS»

Buviuucnenua:
MOYpPaBHEHUAMXUMUYECKUXPEAKIIUN

Hroronopaznemy

25
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Pasznen3.MeraibINAXCOCIUHEHUSA

3.1

OO1mecBoiCcTBa
METAJLIOB

4

OO6mras xapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB—METAJIOBHAOCHOBAHUUUX
nonoxeHus B [lepuoguueckont cucreme
XUMHUYECKUX JIEMEHTOB
J..MenneneeBauCcTpOEHUSAATOMOB.
Crpoenue MeTaiioB. Metanuyeckas
CBSI3b U METAJITNYECKast
KpUCTAJNINYECKasl PEIIETKA.
DIEKTPOXUMHUYECKUUPSTHATIPSIKEHU N
MeTaioB. du3nueckue U XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
nosryyeHus: MmetajuioB. [lonsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CnnaBbl(CTalb, 4yTyH, TIOPAUTIOMUHUMA,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
POMBILIIIEHHOCTH.
Xumuyeckuiiakcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UU
MeTaJI0B(BO3MOKHOUCIIOIB30BaHUE
BHUJICOMATEPHUATIOB).
JlabopamopHvieonvimui:
O3HakoMJIeHHECOOpa3llaMUMETAIITIOBU

CIUIABOB, UX (PU3NYECKUMU CBOWCTBAMHU.

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
UTIPUMEHSITEATUIIOHATUSITPUONTCAHUT
CBOMCTB BEIIECTB U UX IIPEBPALLCHUN.
OOBsICHATH 00IIME 3aKOHOMEPHOCTHU

B U3MEHECHHUH CBONCTB 3JIEMEHTOB-
METAJUIOBUMXCOEIUHEHUNCYUYETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu30BaTbCTPOCHUEMETAILIIOB,
oO1ue PuU3NIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.
XapaKkTepu30BaThOOIIUECTIOCOOBI
MOJIyYEHHUS METAIJIOB.
OnuceIBaTHCIOCOOBI3AIIUTHIMETAIIOB OT
KOPPO3UH.

CrnemoBath npaBmiiaMm 0€301acHON
paboTHI B 1abOpaTOpuu MpHU

M CII0JIb30BAHUUXUMUYECKONTIOCYIbIN
000py1I0BaHUS.
[Ipon3BOAUTHBBIUUCICHUS
MOYpPaBHEHUAMXUMUYECKUXPEAKIIUHI, €CITU
OJIMH U3 PEareHTOB COJEPKUT MPUMECH.
Y4acTBOBaTHBCOBMECTHOMPAOOTE B

nape WiM rpymnre.

W cnonb30BaThIPUBHITTOTHEHUT
y4eOHbBIX3aIaHUNUTEKCThl YUEOHUKA,
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Buviuucnenus:
MOYPaBHEHUAMXUMHUUYECKUXPEAKIINH,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MATEPHUAIIBI
(ITeproanuecKyrOCUCTEMYXUMHUYECKUX
anemeHnToB/l. . Menneneena, Tabauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
COJIEN B BOJIE, DJIEKTPOXUMHUUECKHUM P
HaNpsHKEHUIMETAIIIIOB)

3.2

Baxnuerimme
METAJLIBINUX
COEIUHEHUS

16

[[lemouHbIeMETaIBI: TOJ0KECHUE
BllepnoanyeckoiicucTeMEeXUMUYECKUX
anemeHToB/].M1.MenneneeBa,ctpoeHne
MX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
du3NUecKre ¥ XUMHUUYECKHUE CBOIMCTBA
(HanmpuMepeHaTpusukaius ). OKCUibl U
TUAPOKCUJIBI HATPUS U KaJIusl.
[IpuMeHeHUEETOYHBIXMETAITTIOBUMX
COEIMHEHUN.
[[{emouHO3eMeNbHBIEMETATIBIMArHUM U

KaJblUMH: 1oJiokeHue B [lepuoanueckoi

CHUCTEME XMMHUYECKHUX DJIEMECHTOB
H.M.MenneneeBa,cCTPOEHUEUXATOMOB,
HaxOoXxJIeHHuEe B npupojae. Gusndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxkHelme coefMHEHUS
KaJIbIUs(OKCHT,THIPOKCHU,COJTH ).
JKEcTKoCTh BOJIBI M CITOCOORI €€
yCTpaHEHHUS.

ANIOMUHUN :TIOJIOKEHHUE

Bl leproIM4eCcKONCUCTEMEXUMHUYECKUX

OOBICHATHOOLINE3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIJIOBUMXCOCAMHEHUUBIPYTITIAX C
y4ETOM CTPOEHHUSI UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHECBOMCTBAIPOCTHIXBELIECTB
METaJJIOB U UX COEUHEHUN (OKCHUIOB,
THJIPOKCHUIOB, COJIEH), CITIOCOOBI X
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE U KU3HU YEJIOBEKA.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIOCBS3b:CTPOEHUE
BellleCTBa—CBOMCTBa—TIPUMEHEHHE— HA
pUMepax U3y4aeMbIX BEIIECTB.
Pacno3HaBaTbCIOMOIIIBIOKAYECTBEHHBIX
peaKiii MOHbl METAJIOB: MarHus,
KaJIbIMS, ATFOMUHUS, ITMHKa, Kene3a(1l) u
xenesa (III), meau (II).

JlokaspiBaTh aM()OTEpHBIN XapaKTep
OKCUJIOBUTUIPOKCUIOBATIOMUHUSAU
[[MHKA.
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anemeHToB/].M1.MenneneeBa,ctpoeHne
aToMa, HaXxOXKJICHUE B IPUPO/IC.
DOU3NIECKUENXUMUYECKUECBONCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHUJIa U TUJPOKCHUJIA aTFOMUHUSI.
Kenezo:nmonoxenuesllepuoanaeckoi
CHCTEME XUMHYECKHX DJICMECHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxO0XJICHHE B Ipupojie. Pusndeckue u
XUMHUYECKHE CBOMCTBA kKele3a. OKCHIIBL,
ruapokcuasinconmxenesa(ll)mkenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Oco0eHHOCTUB3aNMOACHCTBUSIOKCH/ 1A
KaJIbIMA U HATPHUA C BOJAOU (BO3MOXKHO
MCIIOJIb30BAHUE BUACOMATEPHUATIOB).
OxpanMBaHueIaMeHUMOHAMUHATPYSI,
KaJIMS U KaJablnsl (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBannue CBOMCTB AKECTKOUW BOJIBI.
[Iporiecc ropeHus xeje3a B KUCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).
JlabopamopHvieonvimui:

[IpoBenieHre Ka4eCTBEHHBIX
peaKIniTHanOHBI(MarHUs, KaIbIIH, a0
MHHUS,

IInaHMpPOBATEUOCYILECTBIATE HA
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBL, IPOBOAUTHHAOIIOICHHUS,
JienaTh BBIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEICHUU
71a00paTOPHBIXONBITOBUIIPAKTHUECKUX
pabor.
CrnepnoBatblpaBuiiaM0e30MacHON
paboTel B TabopaTopuu
MPUKUCTIOIB30BAHUMXUMHUECKON
MOCYJIbI U 000PYyI0BaHUSI.
IIpousBoauTh
BBIYMCIIEHUATIOXUMUYECKUMY
PaBHEHUSIM.
VYyacTBOBaTEBCOBMECTHOMPAOOTE B
nape WiM rpymnre.
BricTpanBaThpa3BEPHYTHIEIUCHMEHHBIE
Y YCTHBIE OTBETHI C OIMOPOU

Ha WHGOPMAIINIO U3 YIeOHUKA U
CIPaBOYHBIX MAaT€pPUAJIOB, FPAMOTHO
WCIIOJIb30BATbU3YyYEHHBIMTOHSTU UHBIN
anmnapar Kypca XUuMuu
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nuHka,xene3a(ll)mwkeneza(lll),menu (II),
ONMCAHUE MPU3HAKOB UX

IPOTEKaHUS.

Hccnenosanrie aMm(poTepHbIX CBONCTB
TUIPOKCUAAATIOMUHUSUTUIPOKCUIA
IIUHKA.

Ipaxmuueckuepabomui:

No6. ) KECTKOCTEBOABIMMETOILIEE
YCTpaHEHMUS.

Ne 7. Pemienue skcriepuMeHTaIbHbIX
3aaaunoreMe«BaxkHelneMeTauIbli X
COEAUHEHUSD.

Buiuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIIH,
€CIIMOANHU3PEAreHTOBIaHBU30BITKE MU
COJIEPKUT MIPUMECH;
MacCOBOWIONUBBIXOJAPOAYKTA
peakiuu

Uroronopazneny 20

Pa3znend. Xumusinokpy:kaoumascpena

4.1 | Xumusau 3 BeniecrBanmaTtepuanblBIIOBCETHEBHOM XapakTepu3oBaThPOIbXUMUN
OKpyXaromasicpena YKA3HU 4yesoBeka. be3onacHoe Bpa3IUYHBIXCHEpax1eaTeIbHOCTH

VICTIOJIb30BAHUE BEIIECTB U XUMHUYECKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.
XUMHAYECKOE3arPsI3HEHNEOKPYIKAOILEH
cpeabl(nipeaenbHas I0mycTUMas

JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepHaIbl, IPUMEHIEMbICBKHU3HU
COBPEMEHHOI0 YeJIOBEKa.
OOBACHATHYCIIOBUSA0E30IIACHOTO
HCTIOJIb30BAHUSBEIECTBU XUMHYECKHUX
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KOHIICHTpalnusBeiecTs. Ponbxumuu
BPEIICHUUIKOJIOTUYECKUXITPOOIIEM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:
NzyuenneoOpasiioBMaTepraioB
(CTeKJ10,CTIaBRIMETAIIIOB, TOJTUMEPHBIE
MaTepUabl)

peakuuiBOBITY.

AHanu3upoBaTh U KPUTUUECKUOIICHUBATD
UH(OPMAIIIIO O BIUSHUU
MPOMBIIIIEHHOCTH,CEIbCKOT0X035IICTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY>KaroIencpeibl.
YMeThOoKa3bIBaTHIIEPBYIOIIOMOIIb
NPUXUMUYECKUX0KOTAXHUOTPABICHUSX.
[TpuHuMaTh yyacTue B 00CYyX IACHUU
npo0ieM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO IO ITpodsieMe n
npeyaraTb BO3MOKHBIE ITyTH €€
peleHust

Hroromopasneny: 3
Pe3epBHOEBpeMs 3
OBILIEEYNCIIOYACOB 68
[10 [TPOTPAMME
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