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QenepanibHasg pabouasi mporpaMma Mo ydeOHOMY mpeaMery «Xumus» (6a30BbId
ypoBeHb)  (mpeameTHas — oOmactb  «EcTecTBeHHO-HaydHble  TPEIMETHI»)  BKIIOYACT
MOSICHUTENFHYIO 3allUCKY, COJAep)KaHHe OOydYeHUs, IUIAaHUPYEMble pe3yNbTaThl OCBOEHUS
MPOrpaMMBbl IO XUMHH, TEMAaTUYECKOE IIAHUPOBAHHE.

[TosicauTenbHas 3amucka oOTpaxaeT oOmMe Wead W 3aJa4yd  HM3yYeHUs XUMUH,
XapaKTePUCTUKY TCUXOJOTMYECKUX IMPENNOChUIOK K €€ M3Y4eHHI0 OOydarolIMMHCS, MECTO B
CTPYKTYpe Yy4eOHOro IlaHa, a TaKkKe MOJAXOAbl K OTOOpY COJEep>KaHUs,K ONpeeICHUIO
IUIAaHUPYEMBIX PE3yJbTATOB.

Conepxanue oOy4eHHs PACKPBIBACT COJAEPKATENbHbIE JTUHUH, KOTOPBIE MpeIararoTcs
JUIs 00513aTEIBHOI0 U3YUYEHHS B KaXKJIOM KJIacce Ha YPOBHE OCHOBHOT'O 00IIEero o0pa3oBaHUsl.

[Inanupyembie pe3ynbTaTbl OCBOCHMSI MPOTPAMMBbl MO XMMHUHU BKIIOYAIOT JIMYHOCTHEIE,
MeTanpeIMeTHbIe pe3ybTaThl 3a BeCh NEepHOj OOY4YeHHs Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusl, a TaKkKe MPEeIMETHbIE JOCTIKEHHUS 00ydYarolerocsi3a KakKaplid rojl 00y4eHus.

MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHMsI COCTaBJICHA Ha
OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeIbHONW MPOTrpaMMBbI
OCHOBHOro o0miero ooOpa3oBanus, npencraBieHHbIx B PI'OC OO0O,a Takke Ha OCHOBE
dbenepanpHO pabodeil TporpaMMbl BOCIUTAHHS W C YYETOM KOHICIMIIMM TIPETOaBaHUS
ydeOHOro npeaMera «XUMHs» B 00pa3oBaTelIbHBIX opraHu3anusiax Poccutickoit denepanum.

[IporpaMmma 1o XumMuM pa3paboTaHa ¢ IEIbI0 OKa3aHUS METOJUYCCKON ITOMOIIH
YUUTEIIO B CO3aHUU pabodeit MporpaMMBbI 0 y4eOHOMY TIPEIMETY.

[IporpaMmma mo Xxumuu naéT MOPEACTABICHHE O MEAX, OOIIeH cTpaTeruu oOydeHUs,
BOCIIMTAHUSA U PAa3BUTHs OOYUYAIOIIUXCS CPEACTBAMU Y4eOHOTO MpeaAMeTa, YCTaHABIUBACT
o0s13aTeNbHOE TIPEAMETHOE COJICpKaHUE, MPelycCMaTpUBaAET paclpeielIeHne ero mo Kiaccam u
CTPYKTYPUPOBAHHUE TI0 pa3jiesiaM U TeMaM MPOTPaMMBITIO XUMHUHU, OTIPECISIET KOTMUYECTBEHHbIE
M KayeCTBEHHBIC XAapaKTEPHUCTHUKU COJACPKAHHSA, PEKOMEHIYEMYIO TMOCJIEeI0BaTeIbHOCTh
H3YYCHUS] XUMUHU C YIETOMMEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JTOTUKH Y4eOHOTO
mpoliiecca, BO3PACTHBIX OCOOCHHOCTEM  OOydYarIIMXCs, OINpeesseT BO3MOKHOCTH
npeaMeTa Uil peayin3aliy TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelbHON
mporpaMMbl Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHs, a Takke TpeOoBaHUH K
pe3ynbTaTaM OOy4YeHHUs XMMHUHU Ha YPOBHE IIeJIe WM3ydeHUs MpeaMeTa M OCHOBHBIX BHIOB
y4eOHO-TI03HABATEIHHOM JIEATEIbHOCTH 00YYaOIIETOCs 0 OCBOCHUIO YI€OHOTO COIepIKAHUS.
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3HaHUEe XUMHH CIY>KUT OCHOBOHM il (POPMUPOBAHMSI MHPOBO33PEHUS OOydaroLIerocs,
ero MpejACTaBICHUN O MaTepUalbHOM €IMHCTBE MHpA, BAXKHYIO POJIb UTPAOT (OpMHUpyEMBbIe
XUMHEH MpeICTaBIEHUS O B3aUMONPEBPALIECHUSX DSHEPTrUU U 00 HBOJIOLUHU BEIIECTB B
OpUpoze, O MyTAX peUIeHHs II00aJbHBIX MPOOJIEM YCTOHUMBOIO pa3BUTHS  YeJIOBEYECTBA
—  CBHIpBEBOM,  OSHEPreTHMYECKOW,  MUINEBOM M 3KOJIOIMYEcCKOM Oe30MacHOCTH, MpobiieM
3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaiM3allid BO3MOXHOCTEW JUIsi camMopa3BUTHSA M (POpPMHUpPOBAHUS
KYJIBTYpPbI JUUHOCTH, €€ 001Iel U (QyHKIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHME MBIIUIEHUS W TBOPYECKHX CIOCOOHOCTEH
00y4aronmxcsi, HABBIKOB MX CaMOCTOSITEIbHON y4eOHOH NesATeNbHOCTH, IKCIIEPUMEHTAIbHBIX
U UCCIEAOBAaTEIIbCKUX  YMEHMH,  HEOOXOAMMBIX  KaKB ITIOBCEAHEBHOM )KHU3HM, TaK U
B IPO()€CCHOHATILHON JeSITEIbHOCTH;

3HAaKOMHUT CO CHEeUM(UKOW HAYYHOTO MBIIIJICHNS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO
B3IJIsiJa HAa €QUHCTBO NPUPOJABI U  4YEJOBEKAa, SBJSETCS OTBETCTBEHHBIM  3TallOM B
(OpMUPOBAHUH €CTECTBEHHOHAYYHON TPAaMOTHOCTH O0Y4arOIIHNXCS;

crocoOcTByeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K TPHUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B 3KOJOrMYecKoe oOpa3oBaHuE
o0yyJaronmxcs.

JlaHHble HampaBieHUS B OOYYEHUU XUMHUU OOECHEUMBAIOTCSA CHEHU(UKON CONepKaHus
y4eOHOr0 NpeaAMEeTa, KOTOPBIA SBIAETCS MNEAArOTMYECKH aAalTHPOBAHHBIM OTPAKEHUEM
0a30BOI1 HAYKH XUMHUHU Ha ONPEACIEHHOM dTarne €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOrO oOuiero o0Opa3oBaHHsT OpPUEHTHPOBAH Ha
OCBOCHHE  OOyYarOUIMMHUCS  CHCTEMbl  [E€PBOHAYAIBHBIX  MOHATUH  XUMHUHM, OCHOB
HEOPraHMYECKOM XUMHUH U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX TOHATHUH OPraHUYECKON XUMUH.

CtpykTypa colep:KaHHsi IpOrpaMMbl IO XUMHUHM CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nojaxona Kk e€ usydenuto. ColepikaHue CKIAJbIBACTCS U3 CHUCTEMbl MOHATHUN O XUMHUYECKOM
AIIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATHH O XuMHUYecKOoW peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPTraHHM30BaHbl MO MPHUHIUITY MOCJIEI0BATEIHLHOTO PAa3BUTHs 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEACTABICHNUN PA3HOIO YPOBHS:

aTOMHOMOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

ITepnoauueckoro 3akona J[.M. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

YUYEHUS O CTPOCHHMH aTOMa U XUMHUYECKOH CBSI3H;

MIPEICTAaBICHUH 00 31IEKTPOIUTHUECKON JUCCOLMALMU BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHMS PacCMaTPUBAIOTCS HAa OCHOBE JMIMPHUYECKH IIOJYYEHHBIX WU
OCMBICIIEHHBIX (DAaKTOB, PAa3BUBAIOTCS IOCIEJOBATEIbHO OT OJHOTO YPOBHI K JpYromy,
BBINOJIHAS (QYHKIUM OOBSCHEHHS U NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOr0 IPUMEHEHUS U MOTYYEHUS N3Y4aeMbIX BEILIECTB.
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OcBoeHne mporpaMMbl MO XHMHU CHOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XUMUYECKOW COCTaBIAIOLIEH HAYYHOM KApTHHBI MHUpPA B JIOTHKE €€ CHUCTEMHOM IPUPOIBI,
LEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAaHHUIO U METOJaM Mo3HaHMs B Hayke.l3yuenune xumun
NPOUCXOAUT C TMPHUBJICYEHHEM 3HAHUM W3 pPAHEE U3YYCHHbIX YYEOHBIX MPEAMETOB:
«Oxpyxatouit Mupy, «buonorus. 5—7 knaccb» U «Pusmka. 7 KjIace.

[Ipn U3yyeHUM XUMUU MPOUCXOIUT (HOPMHUpPOBAHME 3HAHWUU OCHOB XMMHUYECKOW HAYKU
KaK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOUN AEATEbHOCTH YelOBEeKa M Kak
OJTHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajaua y4yeOHOTO NpeaMeTa COCTOUT B
(GbOpMUPOBAHUM CHCTEMbl XMMHUYECKHX 3HAHMNA — BaKHEHIIMUX (aKTOB, MOHATHUN, 3aKOHOB U
TEOPETHUYECKUX MOJOKEHHUH, JOCTYMHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HAyKd, B MPHOOIIEHUH K HAyYHBIM METOJaM MO3HAHMA TPU  HM3yYCHUH  BEIIECTB U
XUMHYECKUX peakuuil, B (QOPMUPOBAHMM M PA3BUTUU TO3HABATEIbHBIX YMEHUH M HUX
NPUMEHEHHMH B y4eOHO-TI03HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKOM JEATEIbHOCTH,
OCBOEHHUHU IpaBul 0€30MacHOr0 0OpalleHus ¢ BEUIECTBAMU B TOBCEIHEBHOM KU3HU.

[Ipn U3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUs BaKHOE 3HAUCHUE
npUOOpeNu TaKue 1eld, Kak:

(dbopMupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOMN JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO pEIIEHUH, CIIOCOOHOM
aJaTUPOBATHCS K OBICTPO MEHSAIOIIMMCS YCIOBUSM KU3HU;

HANpaBIEHHOCTh OOY4YeHHS  Ha CHCTEeMAaTHYecKoe MpUOOIeHne O00yJaronmxes K
CaMOCTOSITEJIPHOM  TO3HABATEIIBHOW  JEATENBHOCTH, HAYYHBIM  METOJaM  ITO3HAHMS,
(GhopMUPYIOIIUM MOTUBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUU,

oOecrieyeHre YyCJIOBUHM, CIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOyYarolMMKCS —OIbITa
pa3HOOOpa3HON AESITENbHOCTH, MO3HAHUS M CAMOTIO3HAHMSI, KIIOUYEBBIX HABBIKOB (KIIOUYEBBIX
KOMIIETEHIINI), UMEIOIUX YHUBEPCAIIBHOE 3HAUEHUE /ISl PA3JIMYHBIX BUJIOBESATEIBHOCTH;

dhopmupoBanue o01IelH PYHKIIMOHATBLHON M €CTeCTBEHHO-HAYYHOW TpaMOTHOCTH,B TOM
YHcie YMEHUN OOBSCHATH M OLICHHWBATH SIBICHUS OKPYXKAIOIIETO MHUPA, MCIOJIB3YS 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU H3YYCHUH XHUMHUH, MPUMEHITh HUX MPU pPELIICHUH NpolieM B
IIOBCETHEBHOW KU3HU U TPYJOBOM ACATEIbHOCTH;

dopmupoBaHHue y 00ydaroUMXcs TYMAHUCTHUYECKUX OTHOIIECHUH, TOHUMAHHS IIEHHOCTH
XUMHYECKUX 3HAHUHN JJIs1 BHIPAOOTKHM HKOJIOTMUECKH 11EJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIIBHOCTH B LEIAX COXPAHEHUS CBOETO 3I0POBbS M OKPYXAIOWIEW ITPUPOIHON
cpenpl;

pa3BUTHE MOTHBAllMM K  OOy4YeHHUIO,  CHOCOOHOCTEH K  CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKUX LIEHHOCTEH, T'OTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIsl U HAMPABICHHOCTH JTalbHEHIero 00yueHus.

OOmiee 4mMcIO YacoB, PEKOMEHIOBAHHBIX JUIA M3ydeHHs XuMuu, — 136 gacos:B 8
Ki1acce — 68 yacos (2 yaca B Hezien0), B 9 kimacce — 68 vacos (2 yaca B HEEIIO).
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JIist KaKJI0ro KJlacca MpeayCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOKET ObITh
UCIIOJB30BAaHO YYAaCTHHKaMH 0Opa3oBaTEeIbHOIO Ipolecca B LENAX  (OPMUPOBAHUSA
BapUAaTUBHOW COCTaBISAIOIIEH COAEpKaHWs KOHKPETHOW paboueil mporpammbl. [lpm 3Tom
oOsi3aTenpHass (MHBapHUAaHTHAs) 4YacTh COACPXKAHUS TPEJAMETa, YCTAHOBIICHHAs MPUMEPHOU

paboyeil mporpaMMoi, U BpeMs, OTBOAUMOE Ha €€ H3y4eHHUE, JTOJDKHBI OBITh COXPaHEHBI
MOJIHOCTBIO.
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COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XUMUYECKHE TOHATHS

[Ipeamer xumun. Ponb XuMUM B XKM3HU 4YeIOBEeKa. XMMHUsA B CUCTEME Hayk. Tema u
BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOe COCTOsiHHME BemiecTB. [loHsiTHe O
MeTo/[aX IMO3HaHUS B XUMHUH. YUCThIC BemecTBa U cMecH. CriocoObI pa3/ieIcHUSICMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 31eMEHThl. CUMBOJIBI XUMHUYECKHX JIEMEHTOB.
IIpocThie U CIOKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opMmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuUTedbHas aTroMHas Macca. OTHocuTenbHas
MOJIEKYJIIpHAs Macca. MaccoBas 10JIs1 XUMHYECKOTO 3JIEMEHTA B COCIUHEHUU.

KommuectBo BemectBa. Monb. Moisiprass mMacca. B3auMOCBSI3p KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €IMHUII BemecTBa. Pacu€rel mo GpopmynaM XMMHUYECKUX COCIMHECHHIA.

@Ou3NYeCKue M XUMHUYECKHUE SIBJICHUSA. XHUMHYECKas peakuuss U e€ MpU3HAKHU. 3aKOH
COXpaHEHHsS MacChl BEIIECTB. XUMHUUYECKHEe ypaBHeHHs. Kiaccupukamuss XUMHUYECKHUX
peaknuii (COeTMHEeHUS, Pa3I0KEHMs, 3aMEeIIIeHNsI, 0OMEHA).

Xumuveckuti sxcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJO0H, MpaBUiaMu pabOTHI B Ja0OpaTOpuu U MpUEMaMU
oOpaitieHust ¢ J1abopaTOPHBIM O0OpYIOBAaHHMEM, M3YUYCHHE U ONUcaHue (U3MUYECKHX CBOMCTB
00pa3lioB HEOPraHMYECKUX BEIIEeCTB, HaOMoIeHHe (pu3nyeckux (TJIaBICHUE BOCKA, TasHUE
JbJa, pacTUpaHUEe caxapa B CTYIKE, KUIIEHHWE W KOHJEHCAIMsI BOJbl) U XMMUYECKHUX (TOpEHHE
CBEUH, MPOKAJIWBAHUE MEIHOW TMPOBOJOKH, B3aMMOJEHCTBHE MeJla C KHUCIOTOW) SIBICHUU,
HAOJIO/IECHNE W OTMHMCAaHKE MPU3HAKOBIIPOTEKAHMSI XUMUYECKUX PEeaKklnii (pa3oKeHne caxapa,
B3aUMOJICHCTBHE CEPHOU KHUCIIOTHI C XJIOPUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHUU, B3aUMOJICHCTBUE kene3a ¢ pacTtBopoMm coiu meau (II), usydenme cmocoGoB
paszeneHusi cMeceil (C TOMOIIbI0 MarHuTa, (QWIBTPOBAHUE, BBIAPUBAHHE, AUCTHILISAINUS,
xpomarorpadusi), MPOBEJCHUE OUYUCTKHA TOBAPCHHOM COJIM, HAOIIOJEHUE U OMHUCAHUE
pE3yJIbTATOB MPOBEJCHUS ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MAaCChl, CO3/IaHUE
MoJIeNel MOJIEKY (IIapOCTEPIKHEBBIX).

Ba:xxHeililne npeacTaBuTe/ I HEOPraHNYECKUX BelleCTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — sieMeHT W MpPOCTOE BEIIECTBO.
Haxoxxnenue kucinopona B mpupoje, (pu3nyeckue W XUMHUYECKHE CBOMCTBa (peakiuu
ropenus). Okcunpl. [lpumenenme  kucinopoma. CrocoObl  TOTy4YeHUS  KUCIOPOJa B
nabopaTopuu U MPOMBIIIIEHHOCTH. KpyroBopot kucinoponaa B mpupojie. O30H — auioTpomnHast
MoauduKaIus KUCIopoaa.

TerioBoit 3Q@exT XUMUUECKON peaKkluuH, TEPMOXUMHUYECKHUE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE pPEAKUHMHU. TOIUIMBO: Yrojdb W MeETaH. 3arpsA3HEHHE BO3AyXa, YCUICHHE
HapHUKOBOTO 3¢ ¢eKTa, pa3pylieHHe 030HOBOTO CIOSI.

Bomopon — nanmemeHnT M mpocroe BemiecTBo. Haxoxknaenue Boaopoaa B IPHUPOJIE,
dusnyeckrue 1 XMMUYECKHEe CBOMCTBA, IPUMEHEHHE, CITIOCOOBI nonydeHus. KucioTel u conm.

MounsipHbliii 006EM Ta30B. PacuéThl 1o XMMHUUECKUM YpaBHEHUSIM.

®usnyeckue cBoucTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HacelllieHHBIE U

7
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HEHACBIIICHHBIE PACTBOPHI. PacTBOpMMOCTH BEmIECTB B BOJe. MaccoBasi J0JisI BENIECTBA B
pacTBope. Xumudeckue cBorcTBa Bojabl. OcHoBaHMA. Poib pacTBOpOB B IPUPOJE UB )KU3HU
yejoBeka. KpyroBopoT BoJbI B IpUpoJie. 3arpsisHEHHWE MPUPOAHBIX BOA. OXpaHa M OUYHUCTKA
MPUPOJIHBIX BO/I.

Knaccudukanuss Heopranmdeckux coenuHeHnid. Oxcuapl. Kimaccudukamus OKCHIIOB:
conmeoOpa3zyromnie  (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U  HecoJeo0pa3yromIue.
Homenknatypa okcuaoB. DPu3MYECKME U XHMHUYECKUE CBOMCTBa OKCUIOB. Ilomyuenue
OKCH/IOB.

OcHoBanus. Kiaccudukarus ocHOBaHWN: IENOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenknarypa ocHoBanui. @U3MUECKUME W XMMHUYECKHUE CBOWCTBA OCHOBaHuU. [lomyudeHue
OCHOBaHUM.

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kuciaor. @u3nyeckue UXUMHUYECKUEC
cBoiicTBa KucHoT. Psayx aktuBHOCTH MeTaiutoB H.H. bekerosa. [lonyyeHne Kucior.

Comu. Homenknatypa coseid. dusnueckue M XUMHUYECKUE CBOWCTBA COJIEH.
[Tosmyyenue conen.

['eHeTnueckas CBA3b MEXAY KlIaCCAMU HEOPTraHUYECKUX COEUHEHU .

Xumuueckuul sxcnepumenm:

KayeCTBEHHOE OIpe/ieNIeHUue COoAepKaHuUs KHCIOpoa B BO3AyXe, ModyueHue, cooupanue,
pacro3HaBaHUE W W3YYEHHUE CBOMCTB KHCIOpOJa, HAOIIOJEHUE B3aUMOJEHUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBHSI BO3HUKHOBEHHUS U MPEKpPAIlIeHUs] TOpeHus (Toxkapa), 03HAKOMIICHHUE C
oOpasiaMu OKCHIOB U OIMHCAHME WX CBOWCTB, MOJIyuy€HHE, COOMpaHue, paclo3HaBaHUE U
U3yUeHHE CBOMCTB Bojopona (TopeHwue), B3amMmojaeucTBue Bogopona ¢ okcuaom memu (I1)
(BO3MOKHO HCIIOJIB30BAaHUE BUICOMATEPHUAIIOB), HA0II0IeHE 00pa3I[0B BEMIECTB KOJIMYECTBOM 1
MOJIb, UCCIJIEJIOBAaHHE OCOOEHHOCTEW PacTBOPEHHUs BEILECTB C Pa3IUYHONW PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPENEIEHHON MacCOBOM JI0J€M PAaCTBOPEHHOIO BELIECTBA,
B3aUMOJICMCTBUE BOABl C METaJIaMU (HAaTpUEM U KalbleM) (BO3MOXKHO HCIOJIh30BaHUE
BUJICOMATEPHUAIIOB), UCCIIE0BaHNE O0PA3I[0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOJIO/ICHNE M3MEHEHHsI OKPAaCKH HWHIUKATOPOB B PAcTBOpAaX KHUCIOT W MICNIOYEH, U3YUYCHHE
B3aumoseiictBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTBI, KHCIOTC MeETallJIaMH,
peaKkuMi HEWTpalau3aluy, IOJy4EHHE HEPACTBOPUMBIX OCHOBAaHHMM BBITECHEHUE OJHOTO
MeTajula JpYrMM U3 pacTBOpa COJM, pELICHHWE OSKCIEPUMEHTAJbHBIX 3aJady 10 TeMe
«BaxxHenmme Ki1acchl HEOPraHUYECKUX COCAUHEHHIN.

Hepuoanvecknit 3akon u Ilepumogmueckas cucrema xumm4yeckux 3jemenros JI.H.
Menpaeneesa. Crpoenue aTOMOB. XumMuyeckasi CBf3b. OxuciauTebHO-
BOCCTAHOBHTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKK KJIacCUPUKAIUM XUMHUYECKUX »3ieMeHToB. [loHsiTue o rpynmax
CXOJHBIX AJIEMEHTOB (II€JIOYHbIE U MIEIOYHO3EMENbHbIE METAIIJIbL, FAJOTE€Hbl, UHEPTHBIETA3bI).
DneMeHTBl, KOTOpble 00pa3yoT aM(OTEpHBIE OKCUIBI U TUAPOKCUIBI.

[lepnonnueckuii 3akoH. Ilepuognueckas cucremMa  XHMHYECKHUX  neMmeHToB [[.M.
MengeneeBa. KopoTkonepuoaHast u anmuHHornepuonHas ¢opmbl [lepuonndeckoil cucteMbl
xummndeckux snemeHtoB J[.M. Mengeneea. Ilepuonast u rpynnbl. PU3HYECKHM CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUO/Ia U TPYIIIIBI IEMEHTA.

Crpoenue aromoB. CoctaB aTomMHbIX saep. M3orombel. 3nekTponbl. CtpoeHue
AIIEKTPOHHBIX 000JO0YEK aTOMOB IMepBbIX 20 XHMMHYECKMX »dJeMeHTOB Ilepuoanyeckoit

cucreMsl /.M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO JIEMEHTA 110 €T0 MOJIOKEHUIO B
8
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[Tepnoanueckou cucreme /.M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUs paguyca aTOMOB XMMUYECKHUX AJIEMEHTOB, METAJUNINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYyIIaM U MEePUOIaM.
3nauenue llepuogumueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB JIJIsI Pa3BUTHS HAYKU U npakTuku. J[.1. MeHeneeB — yu€HbIid U TpaKJaHKH.
Xumuueckas cBs3b.  KoBajieHTHas (monmsipHass W HEMOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 31€MEHTOB. MIOHHAas CBSI3b.
Crenenb  okuciieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE  peakiuu. [Iponecchr
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckutl sxcnepumenm:

n3ydeHne oOpa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aHMMOJACWCTBHE THUAPOKCHIA
LMHKa C pacTBOpaMU KHUCJIOT U IIEJIOYEH, IPOBEACHUE ONBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakuy pas3iokKeHns, COSUHEHNS).

Mescnpeomemuvle césa3u

Peanu3zarust MEXIpeMETHBIX CBSI3€H MPU M3YUYECHUU XUMUH B 8 Ki1acce OCYIIECTBISIETCS
yepe3 HCIMOJIb30BaHUE KaK OOIMMX €CTECTBEHHOHAYYHBIX TOHITHH, TaK W TOHATHH,
SBJISIIOIIUXCSI CUCTEMHBIMHU JIJIs1 OTACJIbHBIX TIPEJAMETOB €CTECTBEHHO- HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHOHAy4YHbIC MOHSATHUS: Hay4dHbId (DaKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanu3, CHUHTE3, Kilaccuukanus, NEPUOJUYHOCTh,  HAONIOJIEHHWE,  SKCIEPHUMEHT,
MOJICIUPOBAHKE, U3MEPEHUE, MOJIEIb, SIBJICHNUE.

®duzrka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIBI,
PagMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsi, BEHIECTBO, TEIO0, 00BEM,

arperaTHOe COCTOSIHHME BEIEeCTBA, ra3, (pU3MUECKUe BEJIUYHHBI, €JUHHIIBI U3MEPEHUS,KOCMOC,
I1aHeThl, 38E311p1, CoHIIE.

buonorus: porocunres, nprxanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIBI, TTOJIC3HBIE
UCKOTIaeMbl€, TOIITMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBo M XuMHUYeCKas peakuus

[lepuognueckuit 3akoH. Ilepumopguueckass cucremMa XUMHYECKUX  aneMeHToB J[.U.
Menpeneea. CrtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMH CBOMCTB XHMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kalaus, KAIbUUS W HX COEAUHECHHIB COOTBETCTBHUH C
MOJIOKEHUEM AJIEMEHTOB B lleprnoauyeckoil cuCTeMe U CTPOEHUEM UXAaTOMOB.

CrtpoeHue BelecTBa: BHJBI XUMHUYECKOW CBSI3U. THIMBI KPUCTAUNIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOW PEMIETKA M BUJA XHUMHUYECKOM
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWYECKHX BEHIECTB. XUMHUYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIMUXCS K PA3JIUYHBIM KJIacCaM HEOPTraHWYECKUX COCIUHEHUW, FEHETUYECKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudpukamust ~ XUMUYECKUX  peaKIuid IO pa3IM4YHBIM npu3Hakam (1o
YUCIy M COCTaBY Y4YacTBYIOIIMX B pEaklUd BEHIECTB, MO TermioBoMy 3(ddekry, mo
W3MCHEHUIO CTETECHEH OKHUCICHHS XUMUYECKHX OJJIEMEHTOB, IO OOpPaTHMMOCTH,IIO YUYaCTHUIO
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KaTajan3aTopa). JK30- U SHIOTEPMUYECKUE PEaKIIUU, TePMOXUMHYECKUE YPaBHEHUSI.

[Tonsitue o ckopocTu XuMU4eckoil peakuuu. [loHaTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuuax. [IoHsATHe 0 rOMOTeHHBIX M TeTEepPOreHHbIX peakiusax. I[lonaTtue o
karanuze. lloHsTue o XxumudyeckoM paBHOBecHH. DaKTOPHI, BIUSIOLIME HA CKOPOCTH
XUMHUYECKON PEaKIMU U MOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKIIMK, JJIEKTPOHHBINA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENbHOU peakuuu. CocTaBieHUE YpaBHEHUN OKHUCIUTEIbHO- BOCCTAHOBUTEIbHBIX
peaxIuii C UCIOIb30BAHUEM METO/IA IIEKTPOHHOTO OallaHca.

Teopust PNEKTPOIUTUYUECKON TUCCOLMAIIUNA. DIEKTPOIUTHI U HEIIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHu3M AUCCOIUAIMU BEIIECTB C Pa3JUYHBIMH BUJAMHU XHUMHUYECKON CBS3H.
Crenenp aucconnanuu. CHIbHBIC U CTa0bIe AIEKTPOIUTHI.

Peakiiuu nonHoro oomMeHa. YCiIoBHs POTEKAaHUS PEaKIIUi MOHHOTO OOMEHa, TOJIHbIE U
COKpall€¢HHbIe MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KHUCIOT, OCHOBAHUI U COJIEN B CBETE
MpEACTaBICHUN 00 AIIEKTPOIUTUYECKOM auccouuanuu. KauyecTBeHHbIE pEaKIMd Ha HOHBI.
[ToHATHE O THIPOIIN3E COJIEH.

Xumuueckuii s9Kcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHCTALUTUYECKHX PEMIETOK HEOPTraHMYECKUX BEIIECTB —
METaJVIOB U HEeMeTauloB (rpadura W ajnMasa), CIOXKHBIX BELIeCTB (XJIOpuAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW PEaKIUU OT BO3JACHCTBHS Pa3TUYHBIX
(aKToOpoB, UCCIIETOBAHNE IEKTPOIIPOBOJHOCTH PACTBOPOB BEIECTB, MPOIIECCa AUCCOIUAIIIH
KUCIIOT, MIeJo4eld U coiied (BO3MOXKHO HCIIOJIh30BAaHUE BUACO MAaTEPUANIOB), MPOBEICHHE
OMBITOB, WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs peakuuii HOHHOro oOMeHa (0Opa3oBaHHE
ocajJKa, BbIJEJIEHME Tra3za, OO0pa30BaHME BOJbI), OIBITOB, WUIIOCTPUPYIOUUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIFHBIX ~ peakuuii  (TOpeHHe, peaKIuu Pa3NOKEHHUS,
COCIMHEHHUs),  paclO3HaBaHWE HEOPraHWYECKHX  BEIIECTB C IMMOMOIIBI0 KauyeCTBEHHBIX
peakiuii Ha MOHBI, PELICHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmera/uibl M X COeIUHEHUS

OO6mas xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEpHbIE
crenienn okucieHus. CTpoeHne M (pu3MYecKrue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMeEpe XJiopa (B3aUMOJIEHCTBHE C MeTajulaMH, HEMEeTaJlaMH,
mienoyamu).  XjopoBogopond. CossiHas KUCIOTa, XHMHYECKHE CBOMCTBA, IMOJIy4YEHHUE,
npuMeHenue. JlelicTBue Xjiopa M XJIOPOBOJOpOJAa Ha OpraHU3M 4elloBeka. Baxneiine
XJIOPUJIBI U UX HaXOKJEHUE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CrpoeHne W (QU3MUECKHE CBOMCTBA MPOCTHIX
BELIECTB — KUCJIOPO/JIa U Cepbl. AINIOTPONHBIE MOJU(DUKAIIMN KUCIOPOJA U CEPBHI.
XuMmuyeckue cBoicTBa cepbl. CepoBOIOpPOI, CTpOEHUE, PU3NUECKUE U XUMUYECKUECBOMCTBA.
Oxkcuapl cepbl Kak MPEACTaBUTENH KUCIOTHBIX OKcHIOB. CepHasi KucioTa,pu3sudeckue u
XUMHUYECKHE CBOMCTBa (0OmIMe Kak MpeACTaBUTENs Kilacca KHUCIOT UCHEIU(pUYECKUE).
XUMUYECKHE PEaKIIIH, JIKAIIIEe B OCHOBE MIPOMBIIIJIEHHOTO CIIOCO0AIIOIYYeHUSI CEPHOM
KkucnoThl. [Ipumenenne cepHoil kucnoOThl. COMu CEpHOM KUCIOTHI,Ka4eCTBEHHAS

peakuus Ha cynbdaT-uoH. Haxoxaerwme cepbl U €€ COCIUHCHHIB
npuposie. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpellbl COEAMHEHUSMHU CEpBI(KUCIOTHBIE
JIOK]IM, 3arpsI3HEHNE BO3yXa M BOJOEMOB), CIIOCOOKI €ro npeaoTBpaieHus. Oo1as

10



denepanbHas padoyas nporpamma | Xumus. 8—9 kiaccel (0a30BbIi YPOBEHB)

XapaKTepUCTHKa A1eMeHTOB V A-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTENEHH OKUCIEHUS. A30T, pacCpOCTpaHEHHUE B NPUPOie, PU3NUECKUE UXUMHUYECKHE
cBoiictBa. KpyroBopoT azora B mpupoje. AMMHAK, ero (U3NYECKHe NXHUMHUYECKHE
CBOICTBa, monyyeHue M npumeHeHue. Coiu aMMOHUS, WX (PU3MUYECKUEH XUMHUYECKHE
CBOIiCTBa, mpuMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHHS. A30THasl KUCJIOTa, e&
nojiydyeHue, (pu3nueckue U XMMHUYECKHE CBOMCTBa (00IIME KaKIpeIcTaBUTENs Kiacca
KUCJOT U crieuuduueckue). Mcnoap30BaHre HUTPATOB U COJIEHaMMOHUS B KayecTBe

MUHEPATBHBIX yM0OpeHud. XUMHUYECKOe 3arpsi3HEHUEOKPYKaroleh
Cpellbl COeIMHEHUAMHM a30Ta (KUCJIOTHBIE JOXAM, 3arpsi3HEHNE BO3/YXa,lI0UYBbl U BOJIOEMOB).
®ocdop, amnorponusie Monupukanun pocdopa, puznIecKkue NXUMUIECKUE CBOMCTBA.
Oxcun docdopa (V) u docdopras kuciaora, GU3NISCKHEC U XUMUICCKUEC CBONCTBRA,
nonyuenue. Mcnonp3oBanue pocdaroB B kauecTBe MUHEPAIBHBIX YI0OPEHUIA.

OOmas xapakrepuctuka 31MeMeHTOB [VA-rpymmel. OCOOEHHOCTH CTPOEHHUS] aTOMOB,
XapaKTepHbIe CTETEHU OKHUCIEHUS. YTIIEpOJl, auIOTPOIHble MOIU(UKAIH, paCTIPOCTPAHEHUE
B npupojie, usmueckue W XWMHUECKHWe CBoicTBa. AncopOrus. KpyroBopor yriepona B
npupose. Okcuabl yriaepoaa, ux Gu3nyeckrue U XMMUYECKHe CBOMCTBA, NEHCTBUE HA JKUBbIE
OpraHU3Mbl, MOJIYYEHUE U MPUMEHEHHUE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), runoresa rio6anbHOr0 MOTETUICHHS KIMMaTa, MapHUKOBBIN dddekT. YronpHas
KUCJIOTa U e€ CoNM, UX (PU3MYecKue M XUMHUYECKHE CBOWCTBA, IMOJyYCHHUE U MPUMEHEHHE.
KauecTBenHas peakuusi Ha kapOoHaT-HOHBL. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35UCTBE.

[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX BEUIECTBAX KaK O COCAUMHEHMSIX Yriiepoja
(MeTaH, 95TaH, STWIEH, alleTWJIEH, STaHOJ, IJIMIIEPUH, YKCycHas Kuciota). [Ipupoansie
WUCTOYHUKU YTJIEBOJOPOAOB (yroyib, MPUPOJHBIN Ta3, HEPTh), MPOAYKTHl HX MEpepadOTKH
(O6eH3uH), uX poJib B OBITY M MPOMBINLIEHHOCTU. [loHITHE O OMOTOTHUECKUBAXKHBIX BEIIECTBAX:
KUpax, OenKkax, yrieBoJax — W HMX POJM B JKM3HHM 4YeloBeKa. MarepualibHOE €IUHCTBO
OpraHNYeCKUX U HEOPTaHUUYECKHUX COEIMHEHUH.

Kpemuwmii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJy4€HHE M MPHUMEHEHHE.
Coenmunenuss kpeMHus B mpupojse. OOmue mnpencraBinenus o6 okcune kpemuus (IV) u
KpeMHUeBON kuciore. CWIMKaThl, WX UCHOJIb30BaHHE B OBITY, B NPOMBIIIJICHHOCTH.
Baxneiiimue cTpouTenbHBIE MaTepHalbl: KEpaMHKa, CTEKIO, LEMEHT, OETOH, >KeIe300€TOH.
[TpoGnembl 6e30macHOrO0  MCIOJB30BAHUA CTPOUTENBHBIX MAaTEpPHUaJOB B IOBCEIHEBHOM
KU3HU.

Xumuueckuti sxcnepumenm:

H3ydeHHe 00pa3loB HEOPTAHMUECKUX BEIECTB, CBOMCTB COJITHOW KUCJIOTHI, POBEJCHUE
KaueCTBEHHBIX PEaKUUM HA XJIOPHUI-HUOHBI U HAOIIOJICHUE MPU3HAKOB UX MPOTEKAHUS, OTBITHI,
OoTpaxawIue (Qu3nueckue W XUMHUYECKHE CBOWCTBAa TaJlOTEHOB M HX COCIMHCHU U
(BO3MOXHO HCHOJB30BAaHUE  BUICOMATEPHAIIOB), O3HAKOMIICHHE C 00pa3laMH XJIOPUIOB
(raJloTeHHI0OB), O3HAKOMJICHHE C oOpasmamMu cepbl W €€ COCIMHCHUSMH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATepHaoB), HAOMIOJCHUE TMpollecca OOYIJIMBaHUSA caxapa IIOJ
JICUCTBUEM KOHLUECHTPUPOBAHHOM CEPHOW KHUCIOThHI, H3YYEHHE XUMHUUYECKUX CBOWCTB
pa30aBICHHONW CEpHON KHUCIIOTHI, MPOBEICHUE KAYeCTBEHHOUN peakuuu Ha CyiabhaT-uoOH U
HaOJIIOZICHUE TpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHUEC (PU3NUYECKUMU CBOMCTBAMHU a30Ta,
dochopa W WX coeauHEHUH (BO3MOYKHO HWCIIOJIb30BaHHWE BHICOMATEpPHAIOB), oOpasmamu
a30THBIX U (QochopHBIX ynoOpeHHid, MoiyueHue, coOupaHue, paclo3HaBaHUE U H3YyUYCHUE
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CBOMCTB aMMuakKa, IPOBEJCHHE KAYECTBEHHBIX PEAKIU HAa MOH aMMOHHUSA U (ochaT-uoH U
W3YYCHUE TPU3HAKOB HX NPOTECKAHUSA, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOU
KHACJIOTBI C MEIbI0 (BO3MOYKHO MCIIOJB30BAHUE BHUAEOMATEPUAIOB), W3YYEHHE MOJENEH
KPUCTAUNIMYECKUX PEHIETOK anmasza, rpadura, (QymuiepeHa, O3HAKOMIIEHHE C IPOLECCOM
azicopOLIMM PacCTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHUBOTa3a,
NOoJy4YeHHue, cCoOOMpaHue, pacro3HaBaHUE M W3YYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MpoBeJICHUE
KayeCTBEHHBIX peakluii Ha KapOOHAT W CHJIMKAT-UOHBI M HW3Yy4YeHHE TMPU3HAKOB UX
IIPOTEKaHUSA, O3HAKOMJIICHHME C NPOAYKUHMEH CWIMKAaTHOM IPOMBIIIJICHHOCTH, pEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaKHEeUIINeHEMETAIIBl U UX COCTUHEHHUSI».

MeTa/iibl M MX COeTUHEHUS

OOmasi XxapakKTepUCTUKAa XUMHYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM HX
nonoxeHus B Ilepuoanueckoin cucreme xuMuyeckux aneMeHToB /.M. MenneneeBa u
cTpoeHus aroMoB. CTpoeHUe MeTajuioB. MeTtajuinueckasl CBA3b U METaJInyecKas
KpUCTaJUIMUECKass  pemérka.  DJIEKTPOXUMHUYECKUN pAl  HaOpsDKEHWA  METAJUIOB.
du3nyecKkue ¥ XMMHUYECKUE CBOMCTBA MeTAJIIIOB. OOIIIHE CITOCOOBI TTOTYyIeHUS METAIIOB.
[ToHsiTHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. CruiaBbl(CTalb,
YYT'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M TIpoMBbITIeHHOCTH. [I]eoynbie
MeTaulbl: moJioxkeHne B llepuonnyueckod  CUCTEME  XHUMUYECKUX
anementoB J[.MI. MeHueneeBa,CTpOCHUE UX aTOMOB, HaxOXJCHUE B MPHUPOJE.
duznueckue U XUMUYECKUE CBOWCTBA (HA MpuUMepe HaTpus U Kayusi). OKCUABI U TUIPOKCHUIBI

HaTpud U Kanud. [[pumeHenne menoyHbIX METaIOB U UX COCTUHEHUH.

[[lenoyHO3eMENbHBIE METAJUIBI MAarHuil W KajdblWii: ToyiokeHwe B [lepuommueckoit
cucteMe xuMuueckux sneMeHToB .M. MeHnaeneeBa, CTpO€HHE WX aTOMOB, HAXOXXICHUE B
npupone. Gusnyeckre 1 XUMUYECKUE CBOMCTBA MarHusi U Kayiblus. BaxxHenre coeInHEHNs
KaJblusl (OKCHUI, TUAPOKCHU, COMH). JKECTKOCTH BOJIBI U CIIOCOOKI €€ yCTpaHEHUS.

AmoMmunuil: nonoxkenue B llepuoguueckoit cucteMe xumuueckux 3iaemMeHToB J[.U.
MenneneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B Ipupoae. PU3nYecKrue U XUMHUYECKUE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCH]IA AITFOMUHUS.

Kenezo: nomoxenne B Ilepuogmyeckont cucreMe  XUMHYECKHX  dnemeHToB JI..
MenneneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B pupoae. Ousnueckne 1 XMuMHYECKHE CBOMCTBA
xenesa. Oxcuzpl, Tuapokcuasl U coiu skenesa (1) u sxenesa (I1), ux cocras, cBoiicTBa M
MOJTyYEHHUE.

Xumuyeckutl sxcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3uamMud METAJUIOB M CIUIaBOB, UX (PU3MYECKUMHU CBOWCTBAMH,
U3Y4YEHUE PEe3yJbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO MCIOJIb30BAHHE BUCOMATEPHAIIOB),
OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KalblUsl W HATpus C BOAOW (BO3MOXKHO
UCIOJIb30BAHNE BUIEOMATEPHUATIOB), UCCIEIOBAHIE CBOMCTB *KECTKOM BOABI, IIpOLIECCa TOPEHUS
JKeje3a B KUCIOpoJe (BO3MOYXHO MCIIOIb30BaHHE BHIEOMATEpPUAIOB), IPU3HAKOB NPOTEKAHUS
KayeCTBEHHBIX PEAKIM Ha MOHBI (MarHus, KaJlbLHs, aTFOMUHUS, IUHKA, kene3a (II) u xxenesa
(III), memum (I1), HaOMrOIEHUE W OTIMCaHKE TTPOIICCCOB OKPAITUBAHUS IIJIJaMEHU MOHAMHU HATpHS,
KaJusl ¥ KaJdblus (BO3MOKHO MCIIOJIb30BaHHE
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BUJIEOMATEPUAIIOB), HCCIIEIOBaHUE aM(OTEpPHBIX CBOMCTB THAPOKCHIA AIIOMUHUSA U
TMJIPOKCUAA LIMHKA, PEelIeHHe 3KCIEPUMEHTAIBHBIX 337au Mo TeMe «BaxHelinne MeTamisl U
UX COCTUHEHUS.

XUMUA M OKPYKAOLIAsl Cpeaa

BemecrBa 1 MmaTepuansl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3omacHoe UCTOIb30BaHUE
BEIIECTB U XUMHUYECKMX peakimuii B ObiTy. IlepBas momois Nmpu XUMHYECKHX OXKOTaxX U
OTPABJICHUSIX.

XUMHUECKOE  3arpsA3HEHUE  OKpyKawomled  cpenbl  (mpelenbHas — JOMyCcTUMast
KoHUeHTpauus BemiecTB (ganee — [1/IK). Pons xumun B petieHnn 3K0JIOrH4eCKUX Ipooiem.

Xumuyeckuti 5Kcnepumenm:
U3ydeHue 00pa3loB MaTepHalioB (CTEKIIO, CIIaBbl METAJNIOB, TOJIMMEPHBIE MAaTEPUAJIbI).

Mesicnpeomemmnuie cesa3u

Peanmm3anust MeXnpeaMeTHBIX CBSI3eH MPH U3YYEHUU XUMHHU B 9 Kiacce OCyIIECTBIAETCS
4yepe3 MHCIOJb30BAaHUE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX IIOHSATHM, Tak W IOHATHUH,
SBIISIOLUXCS CUCTEMHBIMHU JUISl OTJIENIBbHBIX IPEIMETOB €CTECTBEHHO- HAYYHOT'O LIUKIIA.

OOme ecTecTBEHHO-HAyYHBIE TOHATHS: HAy4YHBIA (DaKkT, THIMOTE3a, 3aKOH, TEopus,
aHaIu3, CHUHTE3, KJIacCUpUKALUs, MNEePUOAUYHOCTb,  HAONIOJEHUE,  SKCIIEPUMEHT,
MOJICIUPOBAaHUE, W3MEPEHHE, MOJEeNb, SBICHHE, NApPHUKOBBIA d3(dexr, TexHoIorHs,
MaTepuabl.

@dusuka: Martepus, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIHI,
pPamTMOaKTUBHOCTh, MOJEKYNa, OJIEKTPUYCCKUN 3apsl, TNPOBOAHHUKH, MOTYIPOBOIHUKH,
JMRJIEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPHCTAUTMYECKas pEmETKa, CIUIaBbl, (QU3MUECKUAE BEIHMYUHBI,
eIMHUIIBI U3MEPEHNUs, KOCMHYECKOE MTPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, npixanue, o6uocdepa, s3KocucreMa, MUHEpaIbHbIE YI0OpEeHMUs,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuHEpanbl, TOPHBIE TOPOJBI, IOJIE3HBIE
UCKOIIaeMbIe, TOITMBO, BOJHBIE PECYPCHI.
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INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI IO XUMUHNHA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBLBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPe3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJIe OOYYEeHUSI XUMHH B €JMHCTBE YU€OHOUW M BOCIIUTATEIIBHOMN e TEIbHOCTH
B COOTBETCTBUH C TPAJAUIMOHHBIMA POCCHUHUCKUMH COIIMOKYJIBTYPHBIMH U JTYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHSATHIMHU B OOIIIECTBE MpPaBWJIAMUA M HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLMATU3ALUN00YYatOITUXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMM M PACUIMPEHUE OIbITa JAESTEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOLLEHUS K OTE€UECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY UHAYUHOMY
HaclleINI0, MOHMMAHUs 3HAYEHUS XMUMMYECKOM HayKd B JKM3HM COBPEMEHHOIo OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMaLKel 0 NepeoBbIX AOCTHKEHUSAX U OTKPBITHSIX
MHUPOBOM M OTE€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTUB HAYUHBIX 3HAHUSAX 00 YCTpONCTBE
MUpa U 00IIEeCTBa;

2) rpaKIaHCKOro BOCIIMTAHWUS:

NpEeACTaBICHUS O COLMAIBHBIX HOpMax M MpaBUJIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, YyueOHO-
UCCIIEIOBATENILCKOW, TBOPYECKOM M JAPYrMX  BHMJAX  JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JAEATENbHOCTH MPU BBHINOJHEHUH Y4YEOHBIX, IMO3HABATEIbHBIX
3aj1a4, BBHINOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX TPOEKTOB, CTPEMJICHHS
K B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIIM B MPOIECCE 3TON yueOHOU AeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBEJEHUE W IOCTYIKH CBOMX TOBapHILEW C MO3UIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOIO NO3HAHMSA:

MHUPOBO33PEHUYECKHE  TPEACTABICHMs O BELIECTBE M  XHMHUYECKOM  peakUuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HaYKH M COCTABIISIOIIME OCHOBY JUIS
NOHUMAaHUs CYIIHOCTM HAay4HOM KApTHUHBI MHpa, MPEICTABIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS NPHUPOJbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHON cpeloid, o
POJIM XMMHUH B NTO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIPaBJICHHBIE HAa IOJYy4YEHHE HOBBIX 3HAHMHW II0O XHUMUH,
HEOOXOAUMbIE JUIsl OOBSICHEHUS HaOII0AaeMbIX IPOLECCOB U SIBJIEHHM, MO3HABaTEJIbHOM,
UH(QOPMALIMOHHON U YUTATEIBCKOW KYJIbTYPbI, B TOM YHCII€ HABBIKOB CaMOCTOSITEIIbHON
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paboThl ¢ Y4eOHBIMU TEKCTaMH, CHPAaBOYHOM JUTEPATypOH, JOCTYHNHBIMH TEXHUYECKUMU
cpeAcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHUM;

UHTEpeC K OOYYEeHHIO M TO3HAHHIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOW M UCCIICIOBATEIbCKON NEATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HAMPAaBIEHHOCTH U YPOBHS 00Oy4eHHUS B ajbHEHIIEM;

4) popmupoBanus KyJabTYPhl 310POBbSI:

OCO3HaHUE IIEHHOCTH 3>KM3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0pPOBBIA 00pa3 >KW3HU, OCO3HAHME IMOCICACTBUNA W HENPUATHE BPEIHBIX
npuBbIYCK (YMOTPEOICHHUS aaKOrojsi, HAPKOTUKOB, KYpeHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30MacHOCTH MPU OOpallleHHH C XUMHUYECKHUMHU BEIIECTBAMU B OBITY U pealbHOU
KU3HH;

5) TpynoBoro BocnuTaHus:

UHTEpeC K MPAaKTHYECKOMY M3y4eHHUI0 Mpodeccuil U TpyAa pa3iudyHOro poja, yBaxeHHe
K TPpyAy U pe3yibTaTaM TPYIOBOM AESITEIbHOCTH, B TOM YHCIIE HAa OCHOBE IMPUMEHEHHUS
NOPEIMETHBIX 3HAHUM 1O XUMHH, OCO3HAaHHBIM BBIOOP HHIWBUAYAIBHONW TPaeKTOPUU
NPOJODKEHU 00pa3oBaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIENTHOW NMpodecCHOHABHON AeATeNbHOCTH U
pa3BUTHUA HEOOXOAUMBIX YMEHUN, TOTOBHOCTD aJIalITUPOBATHCS B MPOGECCHOHATBHON Cpejie;

6) 2K0J10rH4ecKOro BOCIUTAHMS:

9KOJIOTHYECKH IIEIeCO00pa3HOe OTHOIICHHE K TMPUPOJEC KaK HMCTOYHHMKY J>KM3HH Ha
3emiie, OCHOBE €€ CYIIEeCTBOBaHMS, MOHUMAaHUE IIEHHOCTU 3JI0POBOr0 U Oe30macHOro obpasa
JKU3HHM, OTBETCTBCHHOE OTHOIICHWE K COOCTBEHHOMY (U3MUECKOMY U TICUXHUYCCKOMY
3I0POBBIO, OCO3HAHKE IIEHHOCTH COOJIIOJICHHUS MPaBWI 0€30MacHOT0 MOBEACHHS MpHU paboTe ¢
BEIIIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO MXKU3HU JIIOMICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJy4aeMble TPU  U3YYCHUU  XUMHH, 7S
peleHus 3a7a4, CBA3AHHBIX C OKPYKAIOWIEW NPUPOJHOW CPENOM, I IOBBILICHHUS YPOBHS
AKOJIOTUYECKON KYJIBTYpPbI, OCO3HAHMsI TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM H
MyTedl WX pelieHHus] MOCPEACTBOM METOJIOB XHMHUH, SKOJOTHUECKOTO MBIILUICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TIO3HABATENILHOW, KOMMYHUKATUBHOM U COI[MAIBHOM MPAKTHUKE.

METAINIPEJAMETHBIE PE3YJIbTATbBI

B COCTaBe MeTaIpeIMEeTHBIX pe3yJIbTaToOB BBIICIISIIOT 3HAYUMBIE IS
dbopMUpOBaHHUS MUPOBO33pPEHUS OOIICHAaYUHbIE TIOHATHUS (3aKOH, TEOPUS, MPUHIUI, TUIIOTE3a,
¢dakT, cucrema, NPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX TMpEAMETaxX W TMO3BOJSIOT HAa OCHOBE 3HAHUM M3 3TUX MPEAMETOB
dbopMupOBaTh MPEACTABIECHHE O LEJIOCTHOM HayyHOM KapTWHE MHpa,d YHUBEpCAJIbHbIE
yueOHbIe AeWCTBUS (IMO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIISITUBHBIC), KOTOpBbIE
obecreynBaroT dbopmupoBaHue TOTOBHOCTH K CAaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U
OCYILIECTBIICHUIO YYEOHOM JEsITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIe NeCTBUS
Ba3oBble Jornyeckmne aeicTBUA:
YMEHHS UCIIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIJIEHUS] TPU OCBOCHHM 3HAHUM:
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pacKpbIBaTb CMBICT XUMHUYECKUX TOHATUNA (BBLACIATH HUX XapakTEepHbIE IPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMU  [OHSTUSIMH), HCIOJIb30BATh  TOHATHSA IS
0oOBsICHEHUSI OTAENbHBIX (DAKTOB U SIBJICHUI, BBIOMpATh OCHOBAaHUS € KPUTEPUH IS
KJIacCU(pUKAIIMA XUMHUYECKUX BEIIECTB U XMMHYECKHX DPEAKIUI, yCTaHABIMBATH NMPUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXJY OOBEKTaMU H3YYEHHUs, CTPOUTH JIOTHMUYECKUE PaCCYKICHUS
(MHIyKTUBHBIE, 1€AyKTUBHBIE, [0 AHAJIIOTUHN), AEJIATh BHIBOJBI U 3aKIIFOUEHUS;

yYMEHHE MPUMEHATH B IMpoliecce MO3HAHUA MOHATHUS (MPEAMETHBIE U METalpeAMETHbIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJEIH, WCIOJb3yeMble B XHMHUHU, MPE0oOPa30BbIBATh LIUPOKO
NPUMEHSEMbIE B XMMHHU MOJICJIbHbBIE MPEJICTABICHUSI — XUMMUUECKHUM 3HaK (CHMBOJ JIEMEHTA),
XUMH4YecKass (opMyna M ypaBHEHHE XHMUYECKOW PEaKIMM — TPU PEHIeHHH Yy4eOHO-
[IO3HABATENIbHBIX 3aJa4, C Y4YETOM OTUX MOJEIBHBIX IIPEACTABICHUN BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN U3Y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMHYECKUX PEAKIH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, IPUIMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMbIX IIPOLIECCAX U ABJICHUAX.

ba3oBble nccieaoBarTebCKHeE e CTBUS:

YMEHHE MCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkke B KaueCTBE OCHOBBI JUIi (OPMHPOBAHUS THIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHHE ONBITa MO TUIAHWUPOBAHMIO, OPTaHU3AIlMd W TMPOBEICHUIO YUEHUUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 33 XOJIOM MPOIECcca, CAMOCTOSTEIbHONPOTHO3UPOBATH €r0
pe3ynbrar, (opmyarpoBaTh O0OOOIICHUS W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIIBITA,
HCCJIE0OBAHUs, COCTABIATH OTUYET O MPOJICTaHHOM paboTe.

Pabora ¢ undopmaunmeii:

yMEHUE BBIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3IMYHBIXBHUIOB
u (opMm mpencraBiIeHUs, MOTYy4aeMyK) W3 pPa3HbIX HCTOYHHKOB (HAy4YHO- MOMYJspHas
auTepaTypa XUMHYECKOTO COJEp)KaHus, CIpaBOYHBbIC TMOcoOusi, pecypcbl HHTepHeTa),
KPUTHUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO M HEJIOCTOBEPHYIO WH(OPMAIIHIO;

YMEHHE NMPUMEHSTH pa3IMuyHbIe METOJBI U 3aPOChl IPH MOUCKE U 0TOOpe MHPOpMALTUU
U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS YYCOHBIX U MO3HABATEIHHBIX
3aa4  ONPEJCNEHHOr0 THUIA, MNPHOOpPETeHHe OmbiTa B O0JIACTH  WCIIOIh30BAHUS
UHPOPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJIAJIECHUE KYIBTYpOW aKTHBHOTO
UCIIOJIb30BAHUSl PA3JIMYHBIX TMOUCKOBBIX CHUCTEM, CAMOCTOSITENIBHO BHIOUpATh ONTHUMAIIbHYIO
dbopMy mpexacraBieHus WHpOpPMAMM U WLTIOCTPUPOBATH PEIIaeMble 3a/Ja4d HECIIOKHBIMU
CcXeMaMH, TuarpaMMaMu, ApyruMu (opmMamu rpa UK UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M aHAIU3UPOBATH B MpOIECCe YYEOHOW M HCCIeA0BATEIbCKON
NEeSTENbHOCTH MH(POPMALIMIO O BIMSHUM TMPOMBIIUICHHOCTH, CEJIBCKOIO0 XO3SHCTBA U
TPaAHCIIOPTA Ha COCTOSTHUE OKPYKAIOIIEH MPUPOTHOMN CpeIbI.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JTelCTBHS:

YMEHHE 3a/laBaTh BOIPOCHl (B XoJA€ auanora W (WIM) ITUCKYCCUH) IO CYIIECTBY
oOcyxmaeMoil Tembl, (GOPMYIHPOBATH CBOM TPEJIOKEHUS OTHOCUTEIBHO BBITIOJTHEHUS
MPEITIOKEHHOW 3a/1a4H;

npuoOpeTeHne  OmbITa TPE3CHTAIMH  PE3yJbTATOB  BBITIOJIHEHUS  XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OIbITa, JTAOOPATOPHOM pabOThl MO HCCICIOBAHHIO CBOMCTB
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BEIIECTB, y4eOHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEpPCTHHMKAMU  TO3HABaTEIbHOU U
HCCJIEIOBATEIIbCKON AESITENIbHOCTH MPHU PEIICHUN BO3HHUKAIONMIUX MPOOJIeM HAa OCHOBE y4ETa
O0IIIUX MHTEPECOB W COTJACOBAHMS MO3UIUN (00CYXIACHUS, OOMEH MHEHUSMH,
«MO3TrOBbIE€ LITYPMBbI», KOOpJIMHAIMS COBMECTHBIX ACHCTBHI, OINpeielieHue KPUTEPHUEB I10
OLICHKE KauecTBa BBIOJIHEHHON padOThl U APYyTHUE);

PerynsiTuBHble YHUBepcajJbHble Y4eOHbIe [elCTBUS:

YMEHHUE CAMOCTOSITEIBHO ONPEIEIATh eI IeATEIbHOCTH, ITIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJHMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO ICSATEILHOCTh, BHIOMPATH
HanOonee H(PQeKTUBHBIE CMOCOObI pemieHus Y4eOHBIX ¥ TO3HABATEIbHBIX  3ajad,
CaMOCTOSITETTFHO COCTAaBJISTh WJIM KOPPEKTUPOBATH MPEIOKCHHBIA aJTOPUTM JIEHCTBHI TIPH
BBITIOJIHEHUH 3aJaHUM C Y4E€TOM TOJy4YeHHUs HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX M PEAKLHUIX, OLIEHHUBATH COOTBETCTBHE MOIYUYEHHOTO pe3yibTaTa 3asBICHHON 1T,
YMEHHE UCTIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPeIaraeMble B YCIIOBHH 33 JaHUM.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB 10 OCBOEHHUIO O0053aTEIbHOTO COJEP KAHUSA,
YCTAaHOBJICHHOTO JlaHHOW (eaepanbHON paboueil mporpamMMol, BBIIEISIOT: OCBOEHHBIE
oOydJalImuUMUCS Hay4yHbIe 3HAHUS, YMEHHS M CIOcoObl ACHCTBUM, crenupuueckue s
npeaIMeTHON 00macTu «XUMUs», BHUIBI JESATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpETaly, NPeoOpa3OoBaHUI0O U TPUMEHEHHUIO B Pa3IMYHBIX Y4e€OHBIX W HOBBIX
CUTYyalUsIX.

K xoniy oOy4yenusi B 8 KJjacce mpeaMeTHbIE pPe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh COOPMUPOBAHHOCTDH Y 00yUYAIONTUXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATUW: aTOM, MOJEKYJa, XUMUYECKHUI
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAas),
BaJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAasi U MOJICKYJISIpHAsk Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas JOJs XMMHYECKOTO JIEMEHTa B COCIMHEHUH, MOJISPHBIA 00BEM,
OKCHJI, KHCJIIOTa, OCHOBAaHHE, COJb, DIJIECKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHHS,
XUMHYECKas peakiysi, KiacCu(PUKaUs peakivii: peaKIMi COeTUHEHUS, PEaKIIUK Pa3I0KeHMs,
peakuuy 3aMenieHHs, peakuuud oOMeHa, HK30- M HHAOTEPMHUUYECKHE pPEaKIUu, TEeIUIOBON
apdeKT peakiuu, Ipo aToMa, MEKTPOHHBINA CJION aToMa, aTOMHasi OpOuTalb, paanyc aTroma,
XMMHYECKasl CBSA3b, MOJISIPHASL U HETOJSIPHASI KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, HOH, KATHOH,
aHNOH, pacTBOP, MaccoBas J0Js BellecTBa (MPOLIEHTHAsI KOHIIEHTPALUsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKHX IOHITUH M NPHUMEHATH 3TH
MOHSATHUS NPU OMMCAHUHU BEILIECTB U UX MPEBPALCHUN;

UCIOJIb30BATh XMMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJIeHHS (OpMyNl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIMI;

OTIpeIesATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApHBIX COCIWHEHUSX, CTENEHb
OKHUCIICHHS DJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX, [PUHAJUIKHOCTh  BEHIECTB K
onpeaeéHHOMY KIIACCy COeMHEHUH Mo ¢opMysaM, BHJI XUMHUUECKOHW CBsI3U (KOBAJICHTHAS U
MOHHAs) B HEOPTaHUUECKUX COCTMHCHMUSIX;

packpsiBaTh cMbici Ilepuonnueckoro 3akona JI.M. MenaeneeBa: IeMOHCTPUPOBATH
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MOHUMAaHHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMUMHUUECKHUX HJIEMEHTOB OT UX MOJOXKEHUS
B [lepnoguueckoil cucreMe, 3aKOHOB COXpPaHEHHMsS] MAacChl BEIECTB, MOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaIpo;

ONMKCHIBATH W  XapakTepu3oBaTh TabnuuHyto ¢opmy llepuoamdeckoil cucTeMbl
XUMUYECKHUX 3JIEMEHTOB: pa3inyarh MMOHATHUS «TJ1aBHasd moAarpymnmna (A-rpymnmna)» u
«moboynast noarpynna (b-rpynmna)y», mansle u OonbllIMe NEPUObI, COOTHOCUTh 0003HAUCHHUS,
KOTOphle uMeroTcss B Tabnwmie «llepuoguueckass cucrema Xumuueckux saemeHTtoB JI.U.
MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX DSJIEMEHTOB
(cocTaB u 3apsia sapa, oOIee YHUCIO SJICKTPOHOB M paclpesiefieHue WX MO JJIEKTPOHHBIM
CJI0SIM);

KIACCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYCCKUE
peakuuu (IO 4YHUCIY W COCTaBYy Y4YAaCTBYIOIIMX B pEaKUUUd  BEUIECTB, IO TEIUIOBOMY
sbdekry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEILECTB PA3ITUUYHBIX
KJIACCOB, NMOATBEPK/1asi ONMUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKLIHii;

MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KayeCTBEHHOIO COCTAaBa,
BO3MO>KHOCTH MIPOTEKAHUS XUMUUYECKUX MPEBPAICHUM B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJSPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOrOo 3JIEMEHTa 1Mo (OopMyse COEIMHEHHUS, MacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI MO YPaBHEHUIO XMMHYECKON PEeakIMU;IIPUMEHSITh OCHOBHEIC
OMepali MBICITUTENBHON JEATeIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IIeHHeE,
CHUCTEMAaTH3aIMI0, KJIACCU(DUKAIUIO, BBIABICHUE MPUYMHHO- CJICIACTBEHHBIX CBSI3€H — IS
W3Y4YEHUS CBOMCTB BEIIECTB W XHUMHUYECKUX PEaKIMd, €CTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUS — HaONIOJIEHUe, W3MEpEHHEe, MOJCIUPOBAHUE, DSKCHEPUMEHT (peanbHbId U
MBICJIEHHBIN);

cileoBaTh NpaBWIaM [OJB30BAaHUA XHMMHUYECKOM TOCYJIOoM U  J1abopaTOPHBIM
o0opyaoBaHMEM, a TaKXkKe MpaBWwiIaM OOpalleHus C BeUeCTBAMU B COOTBETCTBUU C
WHCTPYKIUAMH TIO BBHITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TO TOJYYCHHUIO U
coOupaHuio ra3000pa3HbIX BEIIEeCTB (BOJOPOAA M KHCIOpPOJa), MPUTOTOBICHUIO PAaCTBOPOB C
OIPEJICIEHHOM MAacCOBOM [I0JIEd PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IMPOBOJUTH
XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEW M KUCIOT C MOMOILBIO
WHIUKATOPOB (JakMyc, peHoNPTalenH, METHIIOPAHXK U APYTHE).

K konny obydenus B 9 kiacce mmpeiIMeTHbIE Pe3yJabTaThl HA Ga30BOM YPOBHE JIOJIKHBI

OTpa)kaTb CPOPMHUPOBAHHOCTH y O0YUAIOIIMXCSI YMEHUM:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX MOHSITHM: XUMUYECKUU 3IIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, AHUOH, IPOCTOE BEHIECTBO, CJI0XHOE BELIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peaklMs, XUMHUYECKas CBS3b,
TEIUIOBOM  3(Q¢eKT peakuuu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, AIIEKTPOJIUTHI,
HEDJIEKTPOJIUTEL, HIEKTPOIUTHYECKAs] IUCCOLMAIUS, pEaKIMd NOHHOI0 0OMeHa, KaTalu3aTrop,
XUMHUYECKOE paBHOBECHE, o0OpaTHMble U  HeoOpaTUMble pEaKLUUH, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIMH, OKUCIUTEIh, BOCCTAHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHUE,
aloTponusi, aMm(pOTepHOCTh, XMUMHUYECKas CBs3b (KOBaJEHTHas, MOHHAs, MeTajlndyeckas),
KpUCTAJIIMYECKasl peIIETKa, KOPpPO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKON pEaKkLuH,
18
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npenenbHo gonycrumas konuentpanus 1K Bemectsa;

WIIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IIOHATHA U HPUMEHITHITH
HOHATHS IPU ONMCAHNUH BEILECTB U X IIPEBPALLECHUN;

UCIIOJIb30BAaTh XMMMUYECKYI0 CHUMBOJIMKY JJIsi COCTaBleHHS (OpMYyJT BEUIECTB MU
YPaBHEHUN XUMUYECKUX PEAKLIMI;

ONMpeAeNsATh BaJEHTHOCTh M  CTENEHb OKHUCJIEHHUS  XHMHUYECKHX  DJIEMEHTOB B
COEIMHEHUAX Ppa3IMYHOIO COCTaBa, NMPHUHAIJIEKHOCTH BELIECTB K OIpPENEIEHHOMY Kiaccy
coeHeHuH 1o GopMynaM, BUJ XUMUYECKON CBSA3M (KOBAJICHTHAs, MOHHAS, METAJUTMYECKasi) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsj HOHA IO XUMHUYECKOH Gopmyse, Xapakrep Cpelsl B
BOJHBIX pPAacTBOpaX HEOPraHWYECKUX COEAUHEHWM, THUIl KPUCTAUIMYECKOM pEIIETKH
KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci [lepuonnueckoro 3akoHa .M. Menneneesa u JeMOHCTPUPOBATH €TI0
NOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuonmueckoil cuctemsl
XMMHUYECKMX JJIEMEHTOB: pa3iuuyaTh MOHATHS «rJlaBHas mnojarpynmna (A-rpynma)» u
«mobounast mnoxrpymma  (b-rpymma)», wmamble u  Oodbline TEPUOIBI,  COOTHOCHUTH
00O3HAaUeHUsl, KOTOpble  HMMEIOTCA B MEpPHOAMYECKON  TalnMie, C  YUCIOBBIMU
XapaKTEepUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij snapa, olriee
YUCJIO JJIEKTPOHOB M PACIPENCIICHUE HUX IO JJICKTPOHHBIM CJIOAM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEJMHEHHH B IpEeJesiax MaJlbIX
NEPUOOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHS MX aTOMOB;

KJ1accu(UIUpPOBaTh XUMHYECKHE JJIEMEHTBHI,  HEOPraHUYECKHE BELIECTBA,

XUMHUYECKHE peakiuu (M0 YhCily M COCTaBy YYAacTBYIOIIMX B PEAKUUU BEIIECTB,IO

TeII0BOMY 3(P(PeKTy, M0 UBMEHEHHIO CTENIEHEH OKUCICHHSI XUMUUECKUX JIEMEHTOB);
XapaKkTepru30BaTh (ONMHUCHIBATh) 00IIME U CHICIM(PHUUECKUE XUMUIECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOJATBEPKAas OMUCAaHUE MPUMEpPaMU MOJIEKYJISIPHBIX U

MOHHBIX YPaBHEHMI COOTBETCTBYIOIUX XUMUYECKUX PEAKLINN;

COCTaBIIATh YPABHEHHUS DJIEKTPOJUTUYECKON AUCCOLMALMU KHUCJIOT, LIEJIOYEH U COJIeH,
NOJHBIE M COKpallEHHBIE YpPaBHEHHUS pEaKUMi HOHHOTO OOMEHa, YPaBHEHHS pPEaKIHid,
MOJITBEP)KIAIOIINX CYIIECTBOBAHME TE€HETUYECKON CBSI3M MEXAY BELIECTBAMHU pPa3IMUHBIX
KJIaCCOB;

pPacKpbIBaTh CYHIHOCTb OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEAKLU IOCPEACTBOM
COCTaBJICHHUS AIIEKTPOHHOTO OallaHCa 3TUX PEAKIIHIA;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOYKHOCTH
IIPOTEKAaHUS XUMUYECKUX NIPEBPAILECHNN B Pa3IMYHBIX YCIOBHSX;

BBIUNCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJI0 XMMUYECKOr0o 3JIeMEHTa MO (opMyse COEeIMHEHHs, MAacCOBYIO JIOJII0 BELIECTBA B
pacTBope, NPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH peaklny;

coOnoAaTh MpaBWia TMOJB30BAHUS  XMMHMYECKOM ToOCydo U 1ab0paTOpHBIM
o0opylOoBaHMEM, a TaKKe MpaBWia oOpallleHus ¢ BeleCTBAMH B COOTBETCTBUHU C
UHCTPYKUUAMH IO BBINIOJHEHHUIO JIa0OPATOPHBIX XMMHMYECKHUX OINBITOB IO TOJYYEHHUIO U
coOupaHHIo ra3000pa3HbIX BELIECTB (AaMMHUAKa U YIIEKUCIIOro ra3a);

IPOBOJNTH PEAKIMH, MOATBEP)KIAIOLINE KAUYEeCTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJOpPHI-, OpOMUJI-, HOAHI-, KapOoHaT-, docdaT-, CUIUKAT-,
cynbdar-, THIPOKCHUI-HOHBI, KATUOHbBI aMMOHHUSI W HOHBl H3YYEHHBIX METaJlIOB,
NPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPTaHUUYECKHX BEIIECTB;
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NPUMEHSITh OCHOBHBIE OTICpAIlUM MBICIUTEIHHON JEATEIHFHOCTH — aHajlh3 W CUHTE3,
CpaBHEHHE, O00OOIICHHWE, CUCTEMAaTH3allMIO, BBISIBICHUE NMPHYUHHO-CICACTBECHHBIX CBS3CH —
JUIST U3YYEHHSI CBOWCTB BEIIECTB U XMMHMYECKHUX PEAKIH, €CTECTBEHHO- HAYYHBIE METOIbI
MO3HAHUS — HAONIOJICHWe, W3MEpPEHUE, MOJACIUPOBAHUE, OKCIICPUMEHT (peajbHBId H
MBICJICHHBIN ).
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8 KJIACC
HaumenoBanue
Ne KomugectBo OCHOBHBIC BUJIBI JICATEIIHHOCTH
pa3iesoB U TEM Copaepxxanue oOydeHus
/o 9acoB 00yYarommxcst

y4eOHOro mpeaMeTa

Pa3znen 1. [lepBonavajbHble

XHMHYECCKHEC MOHATHUA

11

XUMHUSA — BaKHas
o0acTe
€CTECTBO3HAHUS 1

MPAKTUYECKON
NESATeIbHOCTH
yesoBeKa

5

[Ipeamer xumun. Ponb XUMUM B )KU3HU
yesloBeKa. XUMHUS B CUCTEME HayK.
Teia u BemecTtBa. PU3NUYECKUE CBOIMICTBA

BEIIECTB. ArperaTHoe COCTOSTHUE BEIIIECTB.
[ToHsiTHE O METOAAX TO3HAHMSIB XUMHH.
Yucteie BelleCTBA U CMECH.

CriocoObl pa3ieieHus: CMeCceH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

3HaAKOMCTBO C XUMHUYECKOU MOCYIO0M,

C MmpaBWJiaMH paboThI B Ta00paTOPUU U

nprueMamMu 00paIeHUs ¢ Ta00PaTOPHBIM
000pyIOBaHUEM.

duznueckue cBOicTBa 00pasIoB
HEOPTaHUYECKHX BEIIECTB — METAJIOB

Y HEMETAJLIOB.

CriocoObl pa3neneHus cMeceit
(¢unbTpoBaHUE, BBINTApUBAHUE,
TUCTUIUTSIIMS, XpoMaTorpadusi).

PackpsIBaTh CMBICII U3y4a€MBIX IIOHATHUMN.
PackpsiBaTh posib XMMHUM B IPUPOAE U
JKU3HU 4Y€JI0BEKA, €€ CBS3b C APYIrUMU
HayKaMH.

Pa3nuuars yuCThIC BEIIECTBA U CMECH;
OIHOPOJIHbIE U HEOJAHOPOAHBIE CMECH.
Paznuyars pusmdeckue u XuMHUUECKHe

SIBJICHHAA.

C.]'IGI[OB&TB AJIrOpUTMaM HCIOJIB30BAHUA
OKCIICPHUMCHTAJIbHBIX MCTO/I0B —
H&6JHOI[6HI/I$I " OKCIICPUMCHTA.

HaGmronaTh 1 OnuChIBaTh OOBEKTHI MIPH
IPOBEJCHUH JIEMOHCTpAIUN U
1a00paTOPHBIX OMBITOB IO U3YYEHHIO
(u3nYeCKUX CBOMCTB BEUIECTB, CIIOCOO0B

paszneneHus cMeceil BemecTs. [IpoBoauTh
XUMHUYECKHUH IKCIIEPUMEHTIPH
paszeneHuu cMeceil (Ha mpumepe
OYMCTKH TIOBAPEHHOM COJN) B XO/I€
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Jlabopamopusie onvimoei: I3ydeHue u
onucaHue (HU3NICCKUXCBOUCTB
00pa3iioB HEOPTraHUUYECKUXBEIIECTB.
N3yyenne cnoco0oB pazzenieHus cmecei(c
MOMOIIIBIO MarHNTa).

IIpakmuueckue pabombui:

Ne 1. TIpaBuna paGoTsl B 1abOpaTopuu U
npu€mMbl oOpaleHus ¢ 1a00paToOpHBIM
000pyIOBaHUEM.

Neo 2. Paznenenue cMmeceit (Ha mpumepe
OUYHCTKHU MTOBAPEHHOU COJIN)

npakTHueckon paboTsl Ne 2.

CnenoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOU MOCY IO U 1a60paToOpHBIM
000pyI0BaHKUEM, a TAKXKE MPABUIAM
oOpalleHrst ¢ XAMUYECKUMHU BEIIIECTBAMUB
COOTBETCTBHUU C HHCTPYKLIMEH

IIPU BBITIOJIHEHUU MPAKTUYECKON

pabotsl Ne 1.

BricTpauBath pa3BEpHYThIE TUCEMEHHBIEU
YCTHBIE OTBETBI C OIIOPOM

Ha UH(QOpMaIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTEPHAIOB, TPAMOTHO
WCIIOJIb30BaTh U3y4YEHHBIN OHATUNHBIN
amnmapar Kypca XUMHH

1.2.

BemectBa u
XUMHYECKUE
peakuu

15

ATOMBI 1 MOJIEKYJIBl. X MMUYECKHE
aneMeHThl. CUMBOJIBI XUMHUYECKUX
31eMEHTOB. [IpocThie U CoXKHbIE
BeIlIECTBA. ATOMHO-MOJICKYJIIPHOE
y4EHHE.

Xumuueckas popmyna. BageHTHOCTB
aTOMOB XMMHYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
OtHOCuTENBHAS aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca.
MaccoBast 10151 XMMUYECKOTO 3JIEMEHTaB
COCIMHECHUH.

OnpenensiTh NpU3HAKA XUMHUYECKUX
peaxkiuii, ycJI0BHs UX IPOTEKAHHUS.
OOBSICHATH CYIIHOCTh (PU3UUECKHUX U
XUMHUYECKHUX SIBJIEHUI C TOUKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHUS.
KnaccudunupoBats xummaeckue
peaxiuu (10 YUCIy U COCTaBy
pearupyrommx 1 00pa3yroImxcs
BEIIIECTB).

CoctaBasaTe GopMyJibl OMHAPHBIX
BELIECTB 110 BAJIECHTHOCTH U OIIPEEIATh
BAJICHTHOCTH 10 (hOpMYyJIaM BEIECTB.
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KonnuectBo BemecTa. Moib. MossipHas
Macca. B3auMocBsi3b KOJIMUECTBa, MacChl U
YyuCia CTPYKTYPHBIX €AMHUILL BEIIECTBA.
Pacuérsl mo popmynam XxuMHUECKHX
COEIMHEHU.

®u3nueckue M XUMHYECKUE SIBJICHUS.
XuMHUUecKasi peakuuss U €€ IMPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEILIECTB.
XVMHUYECKHUE YPABHEHUS.

Krnaccudukanms XuMU4eCKUX peakIuii
(coennHEeHMs, pa3ioKeHUs, 3aMEIIeHMS,
obMeHa).

Xumuueckuit yIkcnepumenm:
Jlemoncmpayuu:

dusnueckue CBONCTBa 00pas3IoB
HEOPraHWYECKUX BEIIECTB — METAJJIOB U
HEMETAJUIOB.

OO0pa3ipl BEIIECTB KOJMYECTBOM | MOJIb.
Odusnueckue sABIeHUs (TUTaBICHUE BOCKA,
TastHUE JIbJIa, PACTUPAHUE caxapa

B CTYIIKE, KHIICHUE U KOHJICHCALIUS

BOJIBI).

XuMHu4ecKue siBJieHus (TOpEHHUE CBEUH,
MPOKAJIMBaHUE METHON IIPOBOJIOKH,
B3aUMOJICCTBHE COJbI UM MEJIA

C COJITHOM KHUCJTIOTOM).

Habmronenre npu3HaKkoB MPOTEKaHUS

PaccraBnsaTh koapuIueHTHI

B YPaBHEHUSAX XUMUICCKUX PCAKIINH.
HabmromaTe 1 onuchIiBaTh 0OBEKTHI TIPH
MPOBEJICHUU AEMOHCTPALNI 1
71a00paTOPHBIX OTBITOB.

[TpoBOUTH BEIYHCICHUS 110 POPMYITaM
XUMHYECKUX COCMHEHUI U YPaBHEHHUAM
XUMUYECKUX PEAKLIHAM.

[IprMeHsATh €CTECTBEHHO - HAyIHBIC
METO/IbI TIO3HAHUS (B TOM YHUCIIE
HaO0JII0ICHUE, MOJIETTUPOBAHUE,
IKCTIEPUMEHT ¥ OCHOBHBIC OTIEPAIIAN
MBICITHTEIBHON e TEIbHOCTH
(cpaBHEHHE, KIacCH(PHKAIINS)
BricTpanBath pa3BépHyThIC MUCHMEHHBICH
YCTHBIE OTBETHI C ONIOPOH

Ha UHQOpMaIUIO U3 yueOHUKA U
CTIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCIIOJIb30BAaTh U3y4YEHHBIN OHATUNHBIN
anmnapar Kypca XuMuu
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XUMHYECKHUX peaKnii (pas3iioxkeHue
caxapa, B3auMOJIEUCTBHE CEPHOU
KUCJIOTHI C XJIOPUAOM Oapus, NOTydeHUEN
pasznoxenue rugpokcuna meau (1) mpu
HarpeBaHuu, B3aUMOJEHCTBUE

*xene3a ¢ pactBopom coiu meau (I1).
OnbIThI, WUTIOCTPUPYIOLINE 3aKOH
COXPaHEHHUs MACCBHI.

Jlabopamopuvie onvimul:

Coznanne Mozenei MOJIEKyII
(IIapocTepKHEBBIX).

Onucanve pU3NIECKUX CBOMCTB
00pa31ioB HEOPraHMYECKUX BEUIECTB —
METaJJIOB U HEMETAJIJIOB.

Ha6monenue ¢pusnueckux (miaBieHue
BOCKA, TasiHUE JIbJ]a) U XUMUYECKUX
(ropeHue cBeuH, NpOKaJuBaHUE MEeAHON
IIPOBOJIOKH) SIBJICHUH.

Habntonenue u onucanue npu3HaKkoB
IIPOTEKAHNS XUMUYECKUX PEaKLIUN
Pa3HbIX TUIIOB.

Buiuucnenusa:

OTHOCHTEJIBHOW MOJIEKYJISIPHOW MacChI
BEIIECTB, MOJIIPHOM MAacChl, MacChI
BEIIECTB, MACCHI M KOJIMYECTBA BEIIECTBA;
MacCOBOM JJOJIM XUMUYECKOTO 3JIEMEHTA
o hopmysie CoeTMHECHMS;
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I10 YPAaBHCHUAM XUMHYCCKUX peaKHI/IfIi
KOJIM4E€CTBA, MaCChl BEIICCTBA

M0 U3BCCTHOMY KOJTMYCCTBY, MAaCCC
PE€arcHTOB UK MMPOJAYKTOB PCAKIINU

Hroro no pazgeny

20

Paznen 2. BaxHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

2.1 | Bo3ayx. Kucnopon.
[TonsiTue 06
OKCHJIaxX

6

Boznyx — cmech razos. Coctas Bo3ayxa.
Kucnopon — aneMeHT 1 nmpocToe BEUecTBO.
Haxoxnenue kuciopoaa

B IpUpo/Jie, GU3NYECKHE U XUMHUUECKUE
cBoiicTBa (peakiuu roperusi). OKCHUIbIL.
[Ipumenenue kucnopoaa. CrnocoOs
MOJTyYEHHUsI KUCTIOPOa B JIa0OpaTOPUU U
MPOMBIIILIEHHOCTH. KpyroBopoTt
Kucaoposa B npupoze. O30H — ajioTponHast
Moaudukamus kuciaopoaa. TernoBoi
3h(HEeKT XUMHUUECKOHN peaKIny,
TEPMOXUMUYECKUE YPABHEHHUSI, IK30-

Y BHJI0TEPMUYECKHE peakinu. TOTUIUBO:
yroJib ¥ METaH. 3arps3HeHue Bo3ayxa,
yCHUJIEHUE TTapHUKOBOTO 3 dekTa,
paspylieHue 030HOBOTO CIIOSI.
Xumuueckuil Ikcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOe omnpeienienne cofaepxaHus
KHCJIOpOJia B BO3/1yXe

[Tonyuenue, cobupanue, pacro3HaBaHUe

Hcnonp30BaTh XUMHYECKYIO CHUMBOJIMKY
JUIsL COCTaBJIeHUs (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX
peaKkuuii ¢ y4acTHEM KUCIOPOJa.
XapakTepu3oBaTh (OMUCHIBATh) COCTaB
BO3/1yXa, GU3NIECKIE U XUMUIECCKHUE
CBOMCTBA KUCIIOPOA, CLIOCOOBI €ro
NOJy4YeHHUs], TPUMEHEHNE U 3HaYCHHE B
NPUPOIE U )KU3HH YEIIOBEKA.
CpaBHHMBATh PEaKIMU TOPECHUS U
MEIJICHHOTO OKUCJICHUSI.

OOBSACHATH CYHIHOCTH 3IKOJIOTHYECKUX
npoOseM, CBS3aHHBIX C 3arps3HEHHEM
BO3/yXa.

CrnenoBatb npaBuiaM 0€30MacHOM pabOThI
B JIabOpaTopuu Py UCTIOIb30BAaHUU
XUMHYECKOU TIOCYIbI HOOOPYIOBaHHS, &
TaKKe MpaBmiiaM 00paIeHHs C TOPIOYUMH
BEIIIECTBAMU.

[InaHupoBaTh M OCYIIECTBIAThH HA
NPaKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3Y4YEHUE CBOWCTB KUCIOPOJA.
Habnronenue B3auMoieCTBYSI BEIIECTBC
KHCIIOPOJIOM U YCIIOBHS

BO3HUKHOBEHHUS U MPEKPAICHUS TOPESHUS
(moxkapa).

Jlabopamopuwiti onvim:

O3HakomiieHUE ¢ 00pa3aMu OKCHJIOB U
ONMCAaHHE UX CBOMCTB.

IIpakmuueckasn paboma.

Ne 3. TTomyuenue u cobupanue
KHCIIOPOJIa, U3YYEHUE €r0 CBOMCTB.
Buiuucnenusa:

MOJIEKYJISIPHON MacChl KMCIIOpO/ia U
030Ha Ha OCHOBAaHUU aTOMHOM MacChI
XUMHUYECKOTO DJIIEMEHTA;

KOJIMYECTBA, MacCChI BEIIECTBA

M0 YPaBHEHUSIM XUMUYECKUX PEAKIIHA

NPOBOJUTH HAOJIOCHHS, €TaTh BBIBOIBIIIO
pe3yiapTaTaM SKCIepuMeHTa

IpY POBEIEHUH J1a00paTOPHBIX ONBITOBU
MPAKTHYECKON PabOTHI.

BBIUUCIIATE KOTMYECTBO BEIIECTBA,

00BEM raza no popmysam.

VY4acTBOBaTh B COBMECTHOI paboTEB
rpynmre.

BricTpauBath pa3BEpHYTHIE MHCEMEHHBIEH
YCTHBIE OTBETBI C OIIOPOM

Ha HHGOPMAIIHIO U3 YICOHHKA 1
CIPAaBOYHBIX MaTE€PHAIIOB, IPAMOTHO
WCITOJIB30BAaTh NU3YUYEHHBIN MOHITUNHBINA
ammapar Kypca XHMHAA

2.2

Bopnopon. [Tonsarue o
KHCJIOTaX U COJIAX

Bonopon — anemeHT u npocroe
BellecTBo. HaxoxieHne Bogopoa

B IIpUpo/ie, GU3NUECKHe U XUMHUECKHE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
nosryyeHus. Kuciors! u comnu.
Mosnsipabiii 006EM ra3oB. PacuéTeimno
XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICIT M3ydaeMbIX HOHITUNA U
IIPUMEHSTH 3TU MOHATUS NPU ONMCAHUH
CBOMCTB BEIIECTB U UX NIPEBPALCHUN.
XapakTtepu3oBaTh (OMUCHIBATD)
dusnyeckue 1 XuMUYECKUE CBONCTBA
BOJIOPOJIa, CIIOCOOBI €T0 MOJTy4YeHUs,
MIPUMEHEHHUE.

Cobupats npubOp [Tl OTyUEHUS
BOJOPOJA.

Hcnonp30BaTh XUMUUYECKYIO CUMBOJIHKY
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pacrno3HaBaHUe BOJOPO/IA.
B3aumMogeiicTBrue Boopoa ¢ OKCUIOM
meau (I1).

Jlabopamopmwiii onvim:

B3anmopelicTBUe KUCIIOT ¢ METAJUIAMHU.
IIpakmuueckasn paboma.

Ne 4. Tlomyyenue u coOupaHue BOJIOpPOa,
W3Y4YE€HHE €ro CBOMCTB.

Buiuucnenua:

00BEMa, KOJTMYECTBA BEIIECTBA ra3aro

€ro U3BECTHOMY KOJIMYECTBY

BEIIECTBA WIH 00BEMY;

00BEMOB ra30B MO YPAaBHEHUIO PEAKIIUN Ha
OCHOBE 3aKOHa OOBEMHBIX OTHOIIEHUHTA30B

JUTsl cocTaBiieHHUs (hOpPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHHI X UIMHUUECKHUX
pEaKIMii C y4acTHEM BOJOPO/A.
Brruncnsate MOJISIpHYIO Maccy BEIECTB;
KOJIMYECTBO BEIIeCTBa, 00BEM raza, Maccy
BEIIIECTBA;

[TpoBOAUTH pacy€Thl O YpaBHEHUSIM
XUMHUYECKHUX PeaKkuil: KoJInyecTBa, 00bEMa,
Macchl BEIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHToB Uiu
MPOJYKTOB PEAKIIHH.

CrnenoBatb nmpaBuiIaM 0€30MacHOM pabOThI
B 1a00paToOpuu IPH UCTIOIH30BAHUHU
XUMHUYECKOU TIOCY Bl HOOOPYIOBAHUSA, a
Tak)Ke IpaBuiiaM 00paIeHus ¢ TOPIOYUMU
BEIIIECTBAMU B OBITY.

[TnarupoBaTh M OCYIIECTBIATH Ha
MPAKTHKE XUMUYECKHE DKCIICPUMEHTHI,
MIPOBOJNTH HAOIIOICHHUS, IeTIATh BHIBOIBITIO
pe3yabTaTaM dKCIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM pabote

B TpyIIe

2.3

Bopa. PactBopsbl.
IlousTne
00 OCHOBaHUAX

dusnueckue cBoiicTBa BoAbl. Boga kak
pacTBOpUTENL. XMMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHMs.

PackpbIBaTh CMBICIT U3y4aeMBbIX TOHATHI U
IIPUMEHSATH OTU NOHATHUSA IIPU ONIUCAHUU
CBONCTB BEIIECTB U UX MPEBPALICHUN.
XapakTepu3oBarh (pruznUecKue u
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PacTtBops1. Posib pacTBOpOB B ipupoie UB
KW3HU YenoBeka. KpyroBopot BobI

B MPUPOJE. 3arpsiI3HEHUE MPUPOIHBIX BO/I.
OxpaHa ¥ OYMCTKA MPUPOHBIX BOJI.
HacpliiieHHbie 1 HEHACHIILIEHHBIE PACTBOPBI.
PacTtBopuMoOCTh BelecTB

B BoJie. MaccoBasi J10J1s BEIeCTBaB
pacTBope.

Xumuueckuit yIkcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelecTB ¢ pa3audyHOM
PacTBOPUMOCTEIO.

BzaumopeicTBre BOABI ¢ METaIaMHU
(HaTpHUEM U KaJbIIUEM).

HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEH C MOMOIIBIO MHIUKATOPOB.

Jlabopamopnvie onvimeol

HccnenoBanue ocoOeHHOCTEN
pPacTBOPEHUS BEMIECTB C PA3TUYHON
PacTBOPUMOCTHIO.

[IpuroroBneHne pacTBOpOB

C ONpPeICIEHHON MacCCOBOU JOJIEN
pacTBOPEHHOTO BELIECTBA.
Ilpakmuueckasn paboma

Ne 5. TIpuroroBieHue pacTBOPOB

C ONpeICIEHHON MacCOBOM JIOJIEN
pPacTBOPEHHOTO BELIECTBA.

XUMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOPUTEISI B IPUPOAHBIX MTpoOlIeCccax.
CocTaBisiTh ypaBHEHUS] XUMUYECKUX
peaKuuii ¢ y4aCTUEM BO/IBI.

OOBSICHATB CYIIHOCTh YKOJIOTHUECKHIX
npo0JieM, CBS3aHHBIX C 3arpsS3HCHUEM
MPUPOTHBIX BOJI, CIOCOOBI OYUCTKH BOJBIOT
npuMeceid, MepbI M0 OXpaHe BOJI

OT 3arpsi3HEHUSI.

[InanupoBaTh 1 OCYILECTBISIThHA
NPAaKTHKE XUMUYECKHE

AKCIIEPUMEHTHI, POBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI TI0 Pe3yJbTaTaM
SKCIIEPUMEHTA MPHU IPOBEICHUU
71a00PATOPHBIX OMBITOB M MPAKTHUECKOM
paboTHLI.

CrnenoBaTh mpaBuiiaM 0€30MacHON paboThI
B 1a00paTopuu P UCTIOIH30BAHUT
XUMUYECKOU TOCY/IbI HOOOPYOBAHUS.
[TpoBOIUTH BEIYUCIICHHS C IPUMEHEHUEM
MOHSTHUS «MACCOBas JI0JIsl BELIECTBA

B pacTBOpPE».

BricTpanBath pa3BépHyTHIE MICHMEHHBICH
YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO
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Buiyucnenus:
C UCIIOJIB30BAHUEM HNOHITUSI «MAaccoBas
JIOJISl BEILIECTBA B PACTBOPE»

HCTOJIb30BaTh N3YUYECHHBIN MTOHATHUINHBIN
arnrmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeIMHEHUN

11

Knaccudukanus HeopraHndeckux
coenuHeHuil. Oxcuabl. Knaccudukanus
OKCHJIOB: cOJie00pa3yroIiue (OCHOBHEIE,
KHUCJIOTHBIE, aM(pOTEpPHBIC) U
HecoJieoOpa3zyronre. Homenkiarypa
okcua0B. OU3nyecKre U XUMUIECKUE
cBolcTBa okcuAoB. [lonyueHne OKCUaoB.
OcnoBanus. Knaccudukaiyst o0CHOBaHHIA:
IEI0YM U HEPACTBOPUMBIC OCHOBAHUS.
Howmenknarypa ocHoBanuil. ®u3n4ecKuen
XUMHYECKHE CBOMCTBA OCHOBAHMM.
[Tosryyenne ocHOBaHMI.

Kucnotel. Knaccudukanus Kucior.
Homenknarypa kucnot. @usndeckue u
XUMUYECKHE CBOMCTBA KUCIIOT. Psif
aktuBHOcTH MeTauioB H.H. bekerona.
[Tony4yeHue KUCHOT.

Conu. Homenknatypa cosei.
OU3NYECKUE U XUMUYECKUE CBOMCTBA
coneu. [lonyduenue conen.
['eneTnveckas cBsi3b MEXY KlaccaMu
HEOPraHUYECKUX COCTUHEHUII.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudunupoBars usyyaemsoie
BEILECTBA 110 COCTABY U CBOMCTBAM.
CoctaBnsaTh GOPMYIBI OKCUAOB, KUCIOT,
OCHOBaHMM, COJIEN U HA3bIBaTh UX

10 MEXYHApOAHOU HOMEHKIIATYpE.
[Iporuo3upoBaTh CBOMCTBA BELLIECTB

Ha OCHOBE OOIIMX XUMUYECKUX CBONCTB
U3YYECHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHU OTHOCSTCS.

CocTaBisITE MOJEKYIISIPHBIE YPABHEHUS
peaKklnil, WIUTIOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA U CIIOCOOBI MOTYyUYECHUSI BEIIECTB
M3Y4YEHHBIX

KJIaCCOB/TPYIIII, a TAKXKe
MOATBEPKIAIOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEX/1Y HUMH.

[Ipou3BOAUTH BBIYUCIIEHUS

110 YPABHEHUAM XUMHUYECKUX PEAKIUN.
[ImaHupoBaTh U OCYIIECTBIIATHHA
MPaKTUKE XUMUYECKUE

AKCIEPUMEHTBHI, POBOJIUTH HAOIIOEHUS,
JIeNaTh BBIBOBI IO pe3yJbTaTaM
HKCHEPUMEHTA IIPH MIPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO0pa31ibl HeOpraHUYEeCKUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHL, WLTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKHUX
BEILIECTB.

Jlabopamopusie onvimulr OnpeeneHue
pPacTBOPOB KUCIIOT U LIEJOYEH C
MOMOIIbIO UHIUKATOPOB.

N3yueHne B3auMOACMCTBUS KUCIIOT

C METaJJIaMH, PeaKMii HeUTpaIu3alii.
B3anMopencTeue pacTBopa CEpHOU
KHCITIOTHI ¢ okcuaoM menu (II).
[Tomydyenue HEpaCTBOPUMBIX OCHOBAHUH.
BriTecHeHHne 0JHOTO MeTalIa IPYTUMU3
pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemenue sKcnepUMEHTATBHBIX
3aa4 o TeMme «BaxHEeWIne KIaccChl
HEOPraHUYECKUX COCAUHEHUI ».
Buiuucnenus:

M0 YpPaBHEHUSM XUMUYECKOW pPEaKIUu:
KOJIMYECTBa BeIleCTBa, 00bEMa, MaCChI 1O
W3BECTHOMY  KOJIMYECTBY  BEILECTBA,
00BEMY, Macce peareHToB Win
MIPOJIYKTOB PEaKIINHU

pabor.

CrnenoBaTh nmpaBmiiaM 0€30MacHON
paboTel B m1aboparopuu

MIPU UCTIOJIb30BAHUU X IMHUYECKOU
nocybl 1 000pyIOBaHHUS.
BricTpanBath pa3BépHyThIC MTUCHMEHHBICH
YCTHBIE OTBETHI C OMOPOH

Ha WHQOpMAIUIO U3 YIeOHHUKA U
CIPaBOYHBIX MaTepUAIOB, IPAMOTHO
WCIIOJIB30BATh N3YYEHHBIN MOHITUNHBINA
ammapar Kypca XUMHA

Hroro no pazaeny:
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Pasnen 3. Ilepuoauyeckuii 3axon u [lepuonnyeckasi cucrema xumnueckux 3;1emeHToB JI. U. MenneneeBa. Ctpoenue
aToMOB. XMMH4YeCKasl CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTJIbHbIC PeaKIIUU

3.1 ITepuoanueckuit
3aKOH U
Ilepnoanueckas
cucreMa
XUMHYECKUX
JIEMEHTOB

Crpoenue atoma

. 1. Menneneena.

7

[TepBbIe MOMBITKY KIaCCUPUKAITUN
XUMHUYECKHX 3JIeMeHTOB. [loHsTHEO
rpynmnax CXOJHBIX JIEMEHTOB

(11E€TI0YHBIE U LIETOYHO3EMENIBHBIE
METaJIbl, FaJIOr€Hbl, THEPTHBIE I'a3bl).
DNIeMEeHTBI, KOTOpPBIE 00pPa3yroT
amM(pOoTepHbIe OKCHUJIBI U THAPOKCHUIBI.
[Tepuognueckuii 3axoH. [leprnonnueckas
CHUCTEMAa XMMUYECKHX DIIEMEHTOB

J.1. Menneneesa. KoporkonepuonHas u
mHHOTIepuoaHas opmal Ilepuoanueckoi
CUCTEMBI XUMHUYECKUX 3remeHToB J1.1.
Menneneesa. Ilepros! v rpynmsl.
OU3HYECKUN CMBICT

MOPSIAKOBOrO HOMEpPa, HOMEPOB MEpUOAan
TPYIIBI AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX
anep. 3oronsl. Dnekrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI09eK aTOMOB epBHIX20
XUMUYECKHX A1eMeHTOB [lepnoanueckoii
CUCTEMBI

J.1. MeHnneneeBa. XapakTepucTuka
XUMHUYECKOTO IE€MEHTA

IO €Tro MOJO0KEeHUI0 B Ileproanueckoi
cucreme JI.. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHHUs paanyca

PackpsiBaTh CMBICII IEPUOIUYECKOTO
3aKOHA.

OnuceIBaTh CTPOEHUE TAOIHIIBI
«IIepuoauyeckas cucreMa XuMHUYECKUX
anemeHToB /.M. MenaeneeBay.
MopenupoBaTh CTpOCHUE aTOMA,
JHEPIreTUYECKUX YPOBHEN U NTOAYPOBHEN
IIPY IIOMOIIY PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTrypamuii ¥ 31eKTPOHHO-
rpadudecKkux Gopmy.

[TosicHATH (PU3UYESCKUA CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOAAN
TPYIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE IJIEMEHTBI
IIEPBBIX TPEX MEPUOIO0B, KAINM, KaJIbLUN U
UX COEIUHEHHUS T10 MTOJIOKEHUIO

B [Iepnonnyeckon cucreme

.. Menneneena.

OOBsACHATH 00111E 3aKOHOMEPHOCTHB
W3MEHEHUHU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (U3MEHEHHUE PaInyCoB
aTOMOB, JIEKTPOOTPHULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COEIUHEHUIN

B IIPEZIENIaX MAJIBIX IEPUOJOB U IIIaBHBIX
MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METAJNIMYECKHUX U HEMETATITNYECKUX
CBOWCTB MO IpyIIiaM U NEPUOAaM.
3nauenue [lepronnueckoro 3akoHa u
[Teproanueckoi CUCTEMBI XUMHYECKHUX
AJIEMEHTOB JIJIsl Pa3BUTHUSL HAYKH U
npaktuku. .M. MenaeneeB — y4€HbI U
rpaXkJaHuH.

Xumuueckuit Ikcnepumenm:
Llemoncmpayuu:

B3anmopeiicTBre TUAPOKCHIA IIMHKAC
pacTBOpamMu KUCJIOT U IIEJIOUYEH.
MopennpoBaHHue CTPOEHUS MOJIEKYJ IIPH
IIOMOIIY PUCYHKOB, MOJEJEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (PopMyI.
Tabnuna «Ilepuoanueckas cucrema
XUMHUYECKHUX AJIEMEHTOB

J.1. MenneneeBay.

Jlabopamopnvie onvimoi

O3zHakomiieHuE ¢ 00pa3laMu METAILIOB U

HEMCTAJIJIOB

Y4acTBOBaTh B COBMECTHOM paboOTEB

nape Wid rpyrne.

BricTpauBath pa3BépHyThIE MUCEMEHHbBICH
YCTHBIE OTBETHI C ONIOPOH

Ha UHQOPMAINIO U3 YUeOHUKA U IPYTUX
HMCTOYHHUKOB, B TOM uncie MurepHera

3.2

XuMHYecKas CBS3b.
OKHUCIUTENBHO-
BOCCTAaHOBHUTECIIBHBIC
peaKiuu

Xumuueckas cBsa3b. KoBajieHTHas
(TonsipHast ¥ HEMOJIIPHAS ) CBS3b.
DIEKTPOOTPUILIATEIEHOCTh X UMUYECKHUX
aneMeHToB. MonHas cBsI3b. CTeneHb
okucieHusi. OKHCINTEIBLHO-
BOCCTaHOBUTEJIbHBIE peakiiuu. [Iporieccol

PackpbIBaTh CMBICT N3y4aE€MbIX MTOHSATHIA.
Onpenensars BUJI XUMUYECKOW CBSI3UB
COCIUHECHHH.

MoaenupoBaTh CTPOEHUE MOJIEKYII IPU
IIOMOIIY PUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX POpMYI.
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OKHCJICHUSI U BOCCTAHOBJICHMUSI.
OKHUCIIUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUN DKCTIEPUMEHT: U3YUCHHE
00pa3IioB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJACHCTBHUE
TUAPOKCU/IA IIUHKA C PACTBOPAMU KUCIOTH
IEJI0Y€EH, IPOBEAEHHE OIIBITOB,
WUTIOCTPUPYIOITUX TTPUMEPHI
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peaKkiuy pa3ioKeHHs,
COCTMHEHMS ).

Xumuueckuit y3kcnepumenm:
Jlemoncmpayuu:

OMNBITHL, WILTIOCTPUPYIOLITHE TPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu

pa3oKeHus, COeUHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTsl cocTaBjieHUs! (hOpMYJT BEIECTB,
AJIEKTPOHHOTO OayiaHca peaKIiuid.
Onpenensatsb CTENEeHb OKUCIECHHS aTOMOB
XUMHUYECKHUX AJIEMEHTOB 10 GopmyiaM u
COCTaBIIATH (POPMYITBI OMHAPHBIX
COCIMHECHMH 10 CTCIICHU OKHUCJICHUS
aTOMOB XMMHYECKHUX 3JIEMEHTOB.
OrnpenensaTb OKUCIUTENb U
BOCCTaHOBUTEIb. PaccTaBisaTh

K02 PHUITHEHTHI B CXeMaX MPOCTHIX
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHLHBIX
pPEAKIU METOOM JIEKTPOHHOTO
OanaHca.

HabGmronaTe XUMHUYECKHUE OMBITHI 11O
IJIaHY, AHAJIU3UPOBATh U JIETATh
BBIBOJIBI.

Ucnons3oBars UKT nnsa co3panus
MOJIENIEN, TOATOTOBKHY ITPE3EHTALINM,
JIOKJIaJIOB II0 TEME.

BricTpauBars pa3B€pHyThIE MUCbMEHHBIEN
YCTHBIC OTBETHI C OMIOPOI Ha WH(OpMAITHIO
U3 y4eOHHMKA U IPYTUX

HMCTOYHUKOB, B TOM uunciie MHTepHeTa

Wroro o pazueny 15
PesepBHOE Bpems 3
OBIIEE YNCJIO YACOB 68
[10 TTPOI'PAMME
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9 KJIACC
HanmMmenosanue
Ne KomuuecTBo Comnepxane oGyacHms OCHOBHBIE BUIBI IEATEILHOCTH
n/m pasicos 1 TeM 4acoB oOyyJaromuxcs

yueOHOro npeMera

Pa3znen 1. BeniecTrBo U XUMHYECKHE PeaKIHH

1.1 | [loBTOpEHME U 5
yriyOieHue 3HaHU I
OCHOBHBIX pa3/ieNioB

Kypca 8 kiacca

[Tepnoanueckuit 3akoH. Ileprnoanueckas
CHUCTEMa XMMHYECKHUX DJIEMEHTOB

H.N. MenaeneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBONCTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX
MEPUOO0B, KM, KAIbIUA U UX
COCIUHEHHUI B COOTBETCTBUM

C TOJIOKECHHUEM DJIEMEHTOB

B [leproanyeckoi CuCTeMe U CTPOCHUEMUX
aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKON
CBsI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBHCUMOCTH CBOMCTB BEII[eCTBA OT THIIA
KPHUCTAIUIMYECKON PEIETKU U BUAA
XUMHYECKOM CBSI3H.

Knaccudukanus u HomeHkiIatypa
HEOPraHWYECKUX BEIIECTB. X UMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCIUHECHHH, TCHETUUCSCKAs CBA3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKUE DIIEMEHTHI
MEPBBIX TPEX NMEPUOAOB, KAIHS U KaJIbLUAIIO
UX NOJIO)KEHUIO B [lepuoanueckon cucreme
. . Menneneena.

KrnaccuduuupoBats 1 Ha3bIBaTh
HEOPraHWYECKUE BEMIECTBA N3YUYCHHBIX
KJIaCCOB.

OnuceiBaTh 00IIME XMMUYECKUE CBOWCTBA
BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIaTh CBOKMCTBA IIPUMEPAMU
MOJIEKYJIAPHBIX YPABHEHUN X UMUYECKUX
pEaKLMH.

Ornpenenats BUJ XUMUYECKOU CBSI3U U
TUIl KPUCTAIUITMYECKON PELIETKA
BEIIECTBA.

[Iporno3npoBars CBOKCTBA BELIECTBB
3aBUCHUMOCTH OT UX CTPOCHUS.
BricTpauBats pa3BEpHYThIE THCbMEHHBIEU
YCTHBIE OTBETHI C OMIOPOI

Ha uHGOpMaIHIo U3 yueOHUKa U
CIIPABOYHBIX MaTEPUAIOB, TPAMOTHO
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Xumuueckuil Ikcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHHE C MOJEISIMU
KPUCTAITMYECKUX PEIIETOK
HEOPraHMYECKHX BEIIeCTB — METAJUIOBU
HeMeTallIoB (rpaduTa U anmasa),
CJIOXHBIX BEILECTB (XJI0puJa HaTpusl)

HCTO0JIb30BaTh U3YUYECHHBIN MTOHATUNHBIN
arrnapar Kypca XuMHUH

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKHX
peakuuii

Knaccudukanuss XaMUYECKUX PEeaKIATIo
pPa3IUYHBIM MPU3HAKAM (110 YUCITY U
COCTaBYy YYaCTBYIOIIUX B PEAKIINU
BEIIIECTB, 110 TETUIOBOMY 3P (DEKTYy,

110 U3MEHEHUIO CTENEHEeH OKUCIICHUS
XUMHYECKHUX AJIEMEHTOB,

10 00paTUMOCTH, IO YYACTHIO
KaTajau3aropa). DK30- U
AHIOTEPMUYECKHUE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHUSI.

IToHsATHE O CKOPOCTH XUMHUUYECKON
peaxiuu. [TorsaTre 06 0OpaTUMbIX

U HEOOPAaTUMBIX XUMUYECKUX PEaKLHUIX.
[ToHsITHE O TOMOT'E€HHBIX U T€TEPOTEHHBIX
peakuusix. [lonarue o karanuse.
[TonsATHE O XUMHUYECKOM PAaBHOBECUH.
@DakTopsl, BIUAIOLIINE HA CKOPOCTh
XUMUYECKOU PEaKINK U TOJI0KCHUE
XUMHUYECKOTO0 PAaBHOBECHUSI.
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHbBIE

PackpeiBaTh CMBICT N3y4aeMbIX HOHITUNA U
MIPUMEHSTH 3TU TOHATHUS MPU OTMIMCAHUU
CBOMCTB BEILIECTB U UX ITPEBPALCHUN.
KiaccuduumpoBaTs XuMHUYECKHE pEeaKIuU
10 pa3JIMYHBIM [TPU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIMK OT Pa3InIHbIX
(bakTopoB.

[Iporuo3upoBatb BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPAIllCHUITB
Pa3IUYHBIX YCIOBUSIX.

OrnpenenaTs OKUCIUTENb U
BoccranoBurens B OBP.

CocTaBisTh 2IEKTPOHHBIN OaaHc
pEaKuuH.

[Ipon3BOANTH BBIYUCIEHUS 110
XUMUYECKUM YPaBHECHHSIM.

YyacTBOBaThH B COBMECTHOM pabOTEB

nape Wid rpyrmre.

BricTpauBarh pa3BEpHYTHIE TUCHMEHHbBIE
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peakiuu, JIeKTPOHHBIN OamaHC
OKHCIIUTEIHLHO-BOCCTAHOBUTEIHLHO M
peakuun. CocTaBieHUEe YypaBHEHUU
OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
peaklMii ¢ HCMOIb30BAHHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu.:

HccnenoBanue 3aBUCHUMOCTH  CKOPOCTHU
XUMUYECKOW peakuuu OT BO3ACUCTBUSA
pa3IUYHbIX (PaKTOPOB.

OMBITHL, WUTIOCTPUPYIOILIHE TPUMEPHI
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu
Pa3NoXKEeHUs], COCIMHEHHUS ).

Boruucnenus:

KOJIMYECTBA BENMIECTBA, 00bEMA U MaCChHI
peareHTOB WM MPOJAYKTOB TIO
YPaBHEHUSIM XUMHUYECKUX PEaKIUi

Y YCTHBIE OTBETHI C ONIOPOM

Ha nH(pOpMaLUIO U3 YUeOHUKA U
CIPaBOYHBIX MaTEpUAIOB, IPAMOTHO
HCIIOJIb30BATh U3YYECHHBIN MOHATUIHBIN
anmnapar Kypca XuMuu

1.3

DNeKTpOIUTHYECKAS
JMCCOLMALIUS.
XuMHU4ecKne
peakuuu

B pacTBOpax

Teopus IEKTPONUTHYECKON
JCCOLMALUU. DIEKTPOIUTHI U
HE3JIeKTPOJIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M JAUCCOLMAIINY BELIECTB

C pa3IMYHBIMU BUIAMU XUMUYECKOMN
cBsa3u. Ctenenpb auccouunany. CUIbHbIEU
ciabble JIEKTPOJIUTHI.

Peakuyu nonHoro ooMeHa. Y cinoBus

PackpeiBath cMbICH H3y4aeMbIX TOHSATHIA,A
TAKXE CMBICII TEOPUH

AIEKTPOIUTUUECKON JUCCOLUAIIUH.
OOBSACHATH MPUYUHBI
AIEKTPOITPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, pa3JINuaTh CIa0bIe U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBnsaTh ypaBHEHHUS TUCCOUALINHI

36



denepanbuas padbouas nporpamma | Xumus. 8—9 kinaccel (6a30BbIi YPOBEHb)

NPOTEKaHUs peaklnii HOHHOTO0 0OMEHa,
MIOJIHBIE ¥ COKpaIlléHHbIE HIOHHbIE
ypaBHeHus peakuuii. CBOMCTBA KHCIIOT,
OCHOBAaHMM U COJIEN B CBETE
npeICTaBICHU N 00 JEKTPOTIUTUIECKOM
nucconuanuu. KauecTBeHHbIE peaklMnHa
noHbI. [IoHsATHE O TUIPONIU3E COJIEH.
Xumuueckuit Ixkcnepumenm:
Jlemoncmpayuu:

WccnenoBanue 31eKTpONpOBOIHOCTH
pacTBOpPOB BELIECTB, Ipoliecca
JUCCOIMAllU KUCIIOT, IIeI0Yen

U coJiei (BO3MOXKHO MCTIOIb30BaHUE
BUJICOMATEPHAIIOB).

OnbIThl, WUIIOCTPUPYIOIIUE MPU3HAKU
NPOTEKaHUsl peaklHii HOHHOro OOMeHa
(oOpa3oBaHMe oOcaaka, BBIACICHHE Ta3a,
o0Opa3oBaHue BOJIbI).

Pacno3naBaHre HEOPraHMUYECKHUX

BELIECTB C TOMOLIBIO KaUYECTBEHHBIX
peakuii Ha UOHBL.

Jlabopamopmwiii onvim:

N3yueHue npu3HaAKOB MPOTEKAHUS
peakiMyu HOHHOTO OOMEHa B pacTBOpax
AIIEKTPOIUTOB (C 0Opa30BaHUEM OCAJIKa,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BO/IBI).
Ilpaxmuueckasn paboma:

KHUCJIOT, IIEJIOUEH U COJIeH, IOJIHBIC U
COKpalEHHBIE HOHHBIE YPAaBHEHMS
XUMHUYECKHUX peaklii HOHHOro 0OMeHa,
KpaTKHe MOHHBIE YPaBHEHHUSI POCTHIX
peaKLMy TUIpOIn3a COJIEH.
XapakTepu3oBaTh 00IIME XUMUYECKHE
CBOICTBA BEILIECTB PA3JIMYHbIX KJIACCOBHA
OCHOBE TE€OPHUU AIIEKTPOIUTHUYECKON
IMCCOLMALIY;; IO ATBEPK1aTh CBOWCTBA
MpUMepaMy MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIUI.
PemaTh sxcriepuMeHTalIbHbBIE 3aJa49NTI0
TEME.

[InanupoBaTh 1 OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKUE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHUS,
JieNiaTh BBIBOJIBI 10 pe3yJibTaTaM
AKCIEPUMEHTA NIPU POBEAECHUHU
71a00PATOPHBIX ONBITOB U NPAKTUYECKUX
pabor.

CrnenoBatp mpaBuiiaM 0€30MacHON padOTHI
B J1a00OpaToOpuu MPHU UCTIOIH30BaHUU
XUMHUYECKOU MOCYAbl HOOOPYIOBAHUS.
[TpoBOAUTH BBIYUCICHHS 110 XUMUYECKUM
YpaBHEHUSM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Penrenue skcriepuMEHTaIbHBIX
3a/1a4 1o TeMe.

Boiyucnenus:
M0 YPaBHEHUSIM XUMHUYECKUX PEaKIUN

B TIape WIH TPYyIIIIe.
BricTpanBath pa3BépHyTHIC MUCHMCHHBICH
YCTHBIE OTBETHI C OIIOPOU

Ha MHQPOPMAIUIO U3 YUeOHUKA U APYTUX
HUCTOYHUKOB WH(OPMAIIMH, B TOM YHCIIC
NHurepHera

Wroro no pazneny

17

Pa3gen 2. Hemera/iibl M X COeTUHEHU A

2.1 | O0Owas 4
XapaKTEePUCTUKA
XAMHAYECKHX
anemenToB VIIA-

CPYIIIBI.
T"anoreuns!

OO6m1as xapakTepuCTHUKa raJIOr€HOB.
Oco0eHHOCTH CTPOEHHS ATOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHUSI.
Crpoenue u pu3nuecKrue CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHYECKHE CBOMCTBA HA MPUMEPE
xJiopa (B3auMOJICHCTBHE C METaIaMH,
HEMeTaJlJIaMU, IEJI0YaMH).
XnopoBogopoa. CosisiHasi KMCIIOTA,
XUMUYECKHE CBOMCTBA, TIOJYUEHHE,
npuMeHeHue. JleicTBue xnopa u
XJIOPOBOJIOPO/Ia HA OPTaHMU3M YEJIOBEKA.
Baxxneiimue XJ10pUIbl U UX HAXO0XKJICHUEB
pUpoe.

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpakaromue Gu3ndecKue u
XUMUYECKHE CBOMCTBA TAJION€HOB U UX
COCTMHEHUH (BO3MOKHO UCIIOIH30BAHHE

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B M3MCHEHUHU CBOMCTB HEMETAJIOB U UX
COCIIMHEHUH B TIpEJIeIIax MaJIbIX TICPHUOI0B
Y TJIaBHBIX ToArpynmn [lepuoamaeckoit
CHUCTEMBI XHMHUYCCKHXIIEMEHTOB C YIETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh (PU3NYECKHE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJIoreHoB (Ha mpumepe xjopa) u
CJIOKHBIX BEIIECTB (XJIOPOBOJOPO/IA,
XJIOPUAA HATPHs ), CIOCOOBI UX
MOJTyYCHUS, TPUMEHCHHUE 1 3HAYCHUEB
MIPUPOJIE U )KU3HU YeJIOBEKA.

OnpenensiTh XJI0PUI-HOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIATHHA
MPaKTUKE XUMHUIECCKUE

AKCIIEPUMEHTBI, TPOBOJIUTH HAOIIOICHNUS,
JIeNIaTh BBIBOJIBI 11O PE3YJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakoMJiieHue ¢ o0pa3LaMu XJIOpUI0B
(raJloreHuI0B).

Jlabopamopuwiii onvim:

W3ydeHne CBONCTB CONSTHOM KUCIIOTHI.
[IpoBeneHNe KaueCTBEHHBIX PEAKLIUl Ha
XJIOPUA-UOHBI.

Ilpaxmuueckasn paboma

Ne 2: Tlomy4yeHue CONSTHONU KUCIIOTHI,
U3y4eHHUE €€ CBOMCTB.

Buviuucnenua:

[0 YPAaBHEHUSIM XUMUYECKUX PEaKIIU,
€CJIM OJIMH U3 PEarceHTOB JIaH B U30BITKE

AKCTIEPUMEHTA TIPH MTPOBEIACHUN
71a00paTOPHBIX OIBITOB M MPAKTUIECKUX
pabor.

CrnenoBaTh npaBuiiaMm 0€30MacHON

paboTsl B 1aboparopuu

TIPY MCTIOJI30BAHUU XUMHUYECKOH

MOCY/JIbl U1 000PYOBaHUS.

BricTpanBath pa3BépHyThIE MICbMEHHBIEU
YCTHBIE OTBETHI C OMOPOH

Ha nH(OpPMALIUIO U3 YIeOHUKA U
CTIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCIIOJIB30BATh N3yYCHHBIN TOHATUHBIN
amnmapar Kypca XUMHH

2.2

OOmas
XapaKTePUCTUKA
XUMHYECKHUX
3JICMEHTOB
VIA-rpynmel. Cepau
€€ COeTMHEHUS

OO01mas xapakTeprucTHUKa SIEeMEHTOB
VIA-rpynmnbl. OCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTepPHbIC CTEIICHU
OKHCIICHHUS.

Crpoenue u Gpu3nIecKre CBOWCTBA MPOCTHIX
BELIECTB — KHCIOPO/Ia U CEPBHI.
AnnoTponHbie MOIU(GUKAIIMHI KHCIOPOIau
cepbl. XUMHUYECKUE CBOMCTBA CEPHI.
CepoBojiopoj, cTpoeHue, puanveckue u
XUMHUYECKHE CBOWCTBA.

Oxkcubl cepbl Kak MpeicTaBUTEIn
KHCIIOTHBIX OKCHJIOB.

Cepnas kuciora, Gpu3nYecKue u
XMMHUYECKHe CBOMcTBa (00Iune Kak

OOBsCHATH 0011IME 3aKOHOMEPHOCTHUB
M3MEHEHUHU CBOMCTB 3JIEMEHTOB
VIA-rpyniiel 1 UX COEIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
XapakTtepu3oBarh (pru3HUECKUE U
XUMUYECKHE CBOMCTBA IPOCTOIO
BEIIECTBA CEPBI U €€ COCTMHEHUI
(cepoBO1I0pOAA, OKCHIOB CEPhI, CEPHOU
KHCIIOTHI, CYTb(}aTOB), CIOCOOBI UX
MOJIyY€HUs, IPUMEHEHHUE U 3HaYEHUE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
OnpenensiTe HaNM4KE Cyab(paT-HOHOBB
pacTBope.

OOBACHATH CYLIHOCTD IKOJIOT UIECKUX
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MIPEJICTABUTENS KIacca KUCIOT U
cnerduieckue). XuMHUYECKHUE PEaKIIUH,
JeXKaIirue B OCHOBE MPOMBIIILICHHOTO
croco0a Moy4eHHus CEpPHOM KUCIIOTHI.
[Ipumenenue. Coau cepHOM KUCIOTHI,
KayeCTBEHHAs peaKIlus Ha CyJIb(aT-uoH.
Haxoxnenue cepbl u €€ coe JMHEHUH B
npupoze. XuMMUYECKOE 3arpsi3HEHUE
OKPYKaroIIEH CPEAbl COCTUHEHUSIMHU
cepbl (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHHE
BO3JlyXa U BOJIOEMOB), CIOCOOBI €T0
MIPEeIOTBPAIICHUS.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu.:

O3zHakoMieHuE ¢ oOpa3liaMu cephl U e
COEIMHEHUSMHU (BO3MOYKHO
WCII0JIb30BAHUE BHUIEOMATEPHATIOB).
Habmionenue npouecca 00yrauBaHus
caxapa 1o I1eMCTBUEM
KOHLUEHTPUPOBAHHON CEPHOW KHCIIOTHI.
Jlabopamopnvie onvimul:

N3ydyeHnne XuMUYECKUX CBOMCTB
pa30aBIEHHON CEpHOU KHUCTIOTHI.
[IpoBeaeHNe KaueCTBEHHOM peaKIuy Ha
cynb(aT-uoH 1 HaOJI0IeHUE TPU3HaKa €&
MIPOTEKAHUS

npo0iieM, CBSI3aHHBIX C epepaboTKo
COEIMHEHU CEpPBI.

[InaHupoBaTh U OCYILECTBIATHHA
MPaKTUKE XUMUYECKUE

AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JIeNIaTh BBIBOJIBI TIO pe3yIbTaTaM
AKCIIEPUMEHTA.

CrnenoBaTh npaBuiiam 0€30MacHON

paboThI B TabopaTopuu

P UCTIOIB30BAHUHU X UMHUUECKOM

nocyibl 1 000pyI0BaHHUS.

[Ipon3BOaUTE BBIYUCICHUS 11O
XUMUYECKUM YPaBHECHHSIM.

Hcrnonb30BaTh MpH BHIMOJTHEHUH Y4EOHBIX
3aJlaHUM TEKCThI y4eOHUKA, CTIPABOYHBIE
Marepuasl (I[lepuoanueckyto cucremy
XxAMHA4decKux3yieMeHToB [[. 1. Menpaeneena,
TaOIUITypaCTBOPUMOCTH KHUCIIOT,
OCHOBAHHUM U COJIeH B BOJIE,
ANEKTPOXUMHUYUECKUI Psil HANIPSIKEHUN
METaJJIOB).

Hcnonb30BaTh MpH BHIMOTHEHUH Y4EOHBIX
3aIaHUI U B MPOIIECCE UCCIEA0BATEIBCKON
JEeSTETbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEpPaTypy XUMHUUECKOTO COJEPHKAHUS,
CIIPaBOYHBIE

Martepuasl, pecypcel UHTEpHETA
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2.3

OO6mas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmsl.

A3zort, dpochop u ux
COEJIMHEHUS

OO0mras XxapaKTepuCTUKa HIIEMEHTOB
VA-rpynnsl. OcCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTENICHH
OKHCJICHHUS.

A30T, pacnpocTpaHEeHHUE B IPUPOJIC,
du3nUecKre 1 XUMHYECKUE CBOMCTBA.
Kpyrosoport a3ora B mpupoie.
AmMuak, ero (pu3snuecKue 1 XuMU4eCKue
CBOIICTBa, MOJIyYeHHUE U IPUMEHEHHE.
Conu aMMOHUS, X (PU3HUECKHE U
XMMHUYECKHUE CBOICTBA, MPUMEHEHUE.
KagecTBeHHas peakiust Ha HOHBI
aMMOHHSI.

A30THas KUCJIOTA, €€ MOoTyYeHue,
¢usnuecKkre 1 XUMHYECKUE CBONCTBA
(oOmmue Kak mpecTaBUTeNs Kiiacca
KHUCIIOT U cTielupuueckue).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B Ka4eCTBE MHUHEPATBHBIX
ynoopeHuii. XuMHueCcKoe 3arpsi3HeHHe
OKpYXKaromieil cpepl COeTMHEHUSIMU
a30Ta (KUCIOTHBIC JOXK/IH, 3arpsi3HEHUE
BO3/yXa, TIOYBBI U BOJIOEMOB).
®dochop, annoTponHbie MOIU(PUKAITIH
docdopa, huznyeckre 1 XUMHICCKUE
cpoiictBa. Oxcua hocdopa (V) u
dbocdopHas kuciaora, GU3NIECKHC U

OOBACHITH 001IIE 3aKOHOMEPHOCTHUB
W3MEHEHUHU CBOWCTB JIEMEHTOB
VA-rpynnsl ¥ UX COeJUHEHUM C yU4ETOM
CTPOEHHUSI X aTOMOB.

XapaktepuzoBaTh (HU3NIECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB
azota u ¢ocdopa u UX COeTUHEHUIN
(amMuaka, coseit aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuaa hocdopa (V)u
dhocdopnoit kuciaotsl, hocdaros), crrocoOb!
WX MOJIYYeHUs], IPUMEHEHUE U 3HAaUCHUE B
MIPUPOJIC U KU3HU denoBeka. OnpeaensiTh
MOHBI aMMOHHUS U (pocaT- HOHBI B pacTBOPE.
OOBSCHATH CYIIHOCTh OSKOJOTHUYECKUX
npo0yieM, CBSI3aHHBIX C HAXOXJICHHEM
coeMHeHMi a3oTa u docdopa

B OKpY’KaloLlen cpeae.

[InanupoBaTh U OCYIIECTBIATHHA
MPAKTUKE XUMUYECKUE

AKCIEPUMEHTBI, MPOBOAUTH HAOIIOICHHUS,
JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA MPHU POBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKOMN
paboTHL.

CrnenoBatb npaBuiiaM 6€30MacHON

paboThI B labopaTopuu
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XUMUYECKHE CBOMCTBA, MOJyUCHHE.
Ucnonb3oBanue pocharoB B kauecTse
MUHEPATBHBIX YAOOPEHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3znakomiieHUE ¢ (PU3MUECKUMU
cBoiicTBamu a3ota, hocdopa

U X COE€IMHEHUM (BO3MOKHO
UCII0JIb30BAaHUE BUAEOMATEPUATIOB).
O3zHakoMmJyieHuE ¢ 00pa3liaMu a30THBIX U
(docopHBIX y100peHuUit.

[TonyueHue, cobupanue, paclio3HaBaHUEH
W3Y4YEHHUE CBOMCTB AMMUAKA.
BzaumoneicTBue  KOHIIEHTPUPOBAHHOU
A30THOM KHUCJIOTBI C MEAbI0 (BO3MOXHO
HCII0JIb30BaHNE BUIEOMATEPHUAIIOB).
Jlabopamopusie onvimul.: IlpoBenenue
KaueCTBEHHBIX PEaKIMitHa HOH

amMmMoHUsI U pochaT-uoH, U U3ydeHHUE
MPU3HAKOB UX MTPOTEKAHUS.
Ilpaxmuueckasn paboma

Ne 3: [lomyuenne ammuaka, H3ydeHue

€ro CBOMCTB.

Boruucnenus:

110 YPaBHEHUSAM XUMUYECKUX PEaKIIUN

TP UCTIOIB30BAHUN XUMHUUECKOMN
MOCY/JIbI U 000PYIOBaHUS.

[Ipon3BOaUTH BBIYUCIEHUS 11O
XUMUYECKUM YPaBHECHHSIM.
Hcnonbs3oBaTh Npu BHIMOIHEHUN YYEOHBIX
3a/laHUM TEKCThl Y4eOHUKA, CTIPABOYHBIE
MaTepHabl (MEPHUOIUIECKYIO CUCTEMY
XUMHUYEeCKUX3J1eMeHTOB /1. H.
Mewnpeneesa, TabIUIypacTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJIE,
AIEKTPOXUMHUYECKUN PsIAHAIPSKEHAN
METaJIJIOB)
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24

OO6mas
XapaKTepUCTHKA
XUMHYECKHX
JJIEMEHTOB
IVA-rpynmsl.
Yrunepon u
KPEMHHM, U UX
COEIMHEHUS

OO01mas xapakTeprucTUKa 3J1€MEHTOB

IV A-rpynmbl. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETICHU
OKHUCJICHUS.

Yriepon, auioTponHbIe MOAU(DUKAITNH,
pacrpocTpaHeHue B Ipupo/ie, GU3nIecKue
U XUMHUYECKHE CBOMCTBA.

AncopOuusi. KpyroBopot yriiepoian
npuUpo/ie.

Oxkcupsl yriaepoaa, ux Gpundeckue u
XMMHYECKHE CBOMCTBA, JCHCTBHUE

Ha JKUBBIE OPTaHU3MBI, MTOJIyYEHHE U
IIPUMEHEHHE. DKOJIOTNYECKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepona (IV), runoresa rio6ansHOTO
MOTEIICHUSI KITUMaTa, MapHIUKOBBIH
addexr.

VYroapHas KUCIOTa U €€ COJTH, UX
busnyeckrue U XUMUYECKHE CBOMCTBA,
MOJTyYEHUE ¥ TIPUMEHEHHE.
KauecTtBenHas peakiiusi Ha kapOoOHAT-
noHbl. Mcrons3oBanue kapOOHATOB

B OBITY, MEIUIIUHE, IPOMBIIIJICHHOCTH U
CEJIbCKOM XO35HCTBE.
[TepBoHauaNbHBIC MOHATHUS

00 OpraHMYecKuX BEIIeCTBaX Kak

0 COEMHEHUSX yriepo/a (MeTaH, 3TaH,

OOBACHITH 001IIE 3aKOHOMEPHOCTHUB
W3MEHEHUHU CBOWCTB JIEMEHTOB

IV A-rpynimsl 1 uX COeIMHEHUH C y4ETOM
CTPOEHHUSI X aTOMOB.

Xapakrepu3oBaTh GU3HUECKHE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriaepoJa U KpEMHHS U UX COEIMHEHUI
(OKCHIOB yriiepoJia, yroJibHOU KUCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUS,
KPEMHHEBOM KUCIOTHI, CUJIUKATOB),
CIOCOOBI UX MOTYYEHHUsI, IPUMEHEHUE U
3HAUEHUE B IIPUPO/JIE U )KU3HU YEJIOBEKA.
OOBSCHATH MPUINHHO-CIICICTBEHHYIO
CBA3b: CTPOCHHE BEILIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha TIpUMeEpax
COEMHEHUM yriaepoaa U KpEMHUS.
OnpenensiTh KapOOHAT- ¥ CUITUKAT-UOHBIB
pacTBope.

OOBSICHITH CYIIIHOCTh YKOJIOTHUECKHIX
npo0JieM, CBA3aHHBIX C HAXO0XKJIEHUEM
YIJIEKUCIIOTO ra3a B OKPYKAOILIEH cpesie.
[TonTBepxaaTh 0COOEHHOCTH COCTaBa
OpraHMYECKHX BEIECTB IPUMEpPAMHU
MIPOCTHIX COCTMHEHUH (METaH, 9TaH,
ITUJIEH, alleTUJIEH, 3TAHOJ, TIIULEPUH,
YKCYCHasl KUCJI0Ta), B3aUMOCBS3b
HEOPraHUYECKUX COeAMHEHUN yriepoaa u

43



denepanbuas padbouas nporpamma | Xumus. 8—9 kinaccel (6a30BbIi YPOBEHb)

STHJICH, alleTUJICH, 3TaHOJI, TJUIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoHBIE NCTOYHUKH YTIIEBOIOPOIOB
(yromnb, mpupoOIHBINA ra3, HedTh),
NPOAYKTHI UX NepepaboTKu (OEH3MH), UX
POIb B OBITY ¥ TIPOMBIIIITICHHOCTH.
[TonaTre 0 GMONIOTHYECKH BasKHBIX
BELIECTBAX: )KUpax, OeKax, yrieBojax —u
UX POJIM B )KM3HU YEIIOBEKa.
MarepuaibHOE €TMHCTBO OPTaHMUECKUX U
HEOPTraHUYECKUX COCTUHEHH.
Kpemnuii, ero ¢puznueckue u
XUMHYECKUE CBOMCTBA, TOTYUCHHE H
npuMmenenne. CoeIMHeHNs] KPEMHHUSIB
npupoze. O01ue npeacTaBIeHUs

00 okcuze kpemuus (V) u kpeMHuEBOM
KHCJIOTE.

CunuKaThl, UX UCIIOJIH30BAaHUE B OBITY,
MEIUIIHE, TPOMBIIIIEHHOCTH.
Bakneiime crpouteabHbIe MaTepUabl:
KepaMuKa, CTEKJI0, LIEMEHT, OETOH,
xene300eToH. [Ipobiembl 6e30macHoro
UCTIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHaJIOB B TOBCETHEBHOM KU3HU.
Xumuueckuil Ikcnepumenm:
Jlemoncmpayuu.:

Mogenu KpucTaINInYeCKUX PEIIETOK

OpPraHMYECKHX BEIIECTB.
OnuceIBaTh POJIb OCIKOB, XKUPOB U
YII€BOJIOB B (YHKIIMOHUPOBAHUY JKUBBIX
OpPTraHW3MOB, COCTaB MPHUPOJTHBIX
HUCTOYHUKOB YTIIEBOJIOPOJIOB, UX POJIb

B OBITY ¥ IIPOMBIIIICHHOCTH.

[TpoBOIUTH BHIYHCIICHUS 110 YPABHEHUSIM
XUMHYECKHUX PEAKIU.

[TnanrpoBaTh U OCYIIECTBISATHHA
MIPAKTHUKE XUMHUIECKHE

AKCIEPUMEHTHI, MPOBOAUTH HAOIOICHHUS,
JIeNIaTh BBIBOJIBI TI0 PE3yJIbTaTaM
AKCIIEPUMEHTA MPHU IPOBEICHUU
1a00PaTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBaTh nmpaBuiiaMm 0€30MacHON

paboTsl B 1aboparopuu

MIPH UCTIOJIb30BAHUN X IMHUECKON

MOCY/JIbl U1 000PYJOBaHUS.

Hcrnonb30BaTh MY BHIMOJTHEHAH YIEOHBIX
3aJJaHUM TEKCThl yueOHUKA, CIIPAaBOYHBIE
Matepuaisl ([lepuogudeckyto cucremy
XUMu4eckuxaieMeHToB /. 1. Menpaeneena,
Ta0JIUIYypacTBOPUMOCTH KHCIIOT,
OCHOBaAHHUU U COJICH B BOJIE,
AIIEKTPOXUMHUUYECKUN DS

HaIpsKEHUN METAIJIOB)
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anmasa, rpadura, Qysiepena.
O3HakoMJIEHUE C TIPOIIECCOM aJICOPOIHU
PAaCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM
MIPOTHUBOTa3a.

O3HaKOMJIEHHE € POTYKIIUEH
CHUJIMKATHOW MPOMBIIIIEHHOCTH
(BuneomaTepuansl: cunMKaTHas
IPOMBIIIJIEHHOCTB ).

Mogenu MoJIeKyJT OpraHUuYECKUX
BEIIECTB.

Jlabopamopmwiii onvim:

[lonydyenue, cobupanue, pacro3HaBaHUEH
W3Y4YEHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHne KaueCTBEHHBIX peaKuiiHa
KapOOHAT M CHJIMKAT-UOHBI U U3YYCHUE
MPU3HAKOB MX TPOTEKAHUS.
Ilpakmuueckue pabomeoi:

Ne 4. TlonydyeHnue yriaekuciaoro rasa,
W3YUYEHHE €TO CBOMCTB.

Ne 5. Penienne skcriepuMeHTaIbHBIX 33]1a4
1o Teme «BaxHenme HeMEeTaUIbIk UX
COETMHEHUS»

Bviuucnenus:

M0 YPaBHEHUSIM XUMHUYECKUX PEaAKIIUN

Hroro no pazneny

25
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Pa3gea 3. Meraiibl M X COCTUHEHU A

3.1 | OOmmue cBolicTBa 4
METaJIJIOB

OO01mmas xapaKTepucTUKa XUMHUYECKIX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX
nosioxkeHnus B [lepuonmueckoii cucreme
XUMUYECKHUX IJIIEMEHTOB

J.1. MenneneeBa u CTpOCHUS aTOMOB.
Crpoenue MeTamioB. Metainueckas
CBSI3b U METaJUITMYECKas
KpUCTAJIIMUecKasi penéTka.
DNEeKTPOXUMUYECKUH Pl HAIPSHKEHU M
MeTaoB. Ouznueckre U XUMUYECKUe
cBoiicTBa MeTa1oB. OOIIIHE CIIOCOOBI
noyiydeHusi MetajioB. [lonstue

0 KOPPO3UH METAIJIOB, OCHOBHBIE
CHocoObI 3aLIUTHI UX OT KOPPO3HUH.
CnnaBbl (CTallb, YYTYH, TIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B ObITY U
MPOMBIIITICHHOCTH.

Xumuueckuit Ixcnepumenm:
Jlemoncmpayuu.:

OO6pa3sipl METAJLIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UH
METaJI0B (BO3MOYKHO UCTIOIb30BaHUE
BUJICOMATEPHAIIOB).

Jlabopamopnvie onvimbi:
O3zHakoMyeHHE ¢ 00pa3liaMy METaJIOB U
CIUIaBOB, UX (PU3NYECKUMU CBONCTBAMH.

PackpbIBaTh CMBICT U3y4aeMbIX MOHITUN U
MIPUMEHSTH 3TH MOHATHUS NIPU ONIMCAHUU
CBOMCTB BEIIIECTB U UX ITPEBPALCHUN.
OOBsCHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB M UX COEAUHEHUM € YUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepHu30BaTh CTPOCHUE METAILIOB,
oOmue pu3ndeckKne U XUMUIECKUe
CBOWCTBA METAJJIOB.

XapakTepHu3oBaTh 00I1IHE CTIOCOObI
MOJTyYEHHUSI METaJUIOB.

OnuceIBaTh CIIOCOOBI 3aITUTHI METAIIOBOT
KOPpO3HH.

CrnenoBath npaBuiiaM 0€30MacHON pabOTHI
B 1Ta0OpaTOPHH MPU UCTIOIH30BAaHUU
XUMHYECKOU TIOCY bl HOOOPYIOBAHUS.
[Tpou3BOUTE BEIYUCICHHUS

M0 YPaBHEHUSIM XUMHUYECKHUX PEaKIHil,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH.

VY4acTBOBaTh B COBMECTHOU pabOTEB

nape WM rpyrre.

Hcnonrs30BaTh npu BEITIOJIHEHUT

y4eOHBIX 3aJaHUH TEKCTHI yueOHHKa,
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Buviuucnenus:

[0 YPABHEHUSIM XUMHUYECKUX PEAKIIHM,
€CJIM OJIUH W3 PEAar€HTOB COJICPIKUT
pUMeCcH

cnpaBouHble MaTepuainsl (I[lepuonnyeckyro
CUCTEMY XUMUYECKUXeMeHToB /1. M.
Menpeneesa, TabIUIypacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,
ANEKTPOXUMHUYECKUHN P

HaANPSHKEHUH METAIIJIOB)

3.2

Baxuenmue
METAJUIBI U UX
COEeINHEHUA

16

I[lemouHbIC METAJIJIBI: TTOJI0XKECHHUE

B llepuonnueckoi cHUCTEME XUMHYECKHX
anemenToB /.M. MeHeneeBa, CTpOEHUE NX
aTOMOB, HAXOXKJICHUE B IPUPOJIC.
dusnyecKkre U XMMUYECKHE CBOMCTBA (Ha
npumepe HaTpus U Kaaus). OKCuapiu
TUJPOKCHUJIBI HATPHS U KaJIUS.

[IprMeHeH e MEeTOYHBIX METALUIOB M HX
COCIUHCHMH.

[[lemouHO3eMENbHBIE METAIbl MarHuii u
KaJiblui: monoxkeHue B Ilepuoanueckoi
CHCTEME XMMHYECKHUX DJIICMCHTOB

.. MeHnneneeBa, CTpOEHHUE UX aTOMOB,
HaxoxaeHue B nmpupojae. dusznueckue u
XUMHUYECKHE CBOMCTBA MarHus 1

Kanblvsg. Baxkuenme coe THHEHUS
Kanblusl (OKCH]I, TUAPOKCH]I, COJIN).
JKEcTkoCcTh BOJIBI U CITOCOOBI €€
yCTpaHEHHUS.

AIIOMUHUMN : TI0JIOKEHUE

B [lepuognueckoi cucteme XuMUYECKHUX

OOBACHATH 001IIE 3aKOHOMEPHOCTUB
W3MEHEHHUH CBOMCTB JIEMEHTOB-
METaJJIOB M UX COEAMHEHUI B TpyIIaxc
y4€TOM CTPOCHHUSI KX aTOMOB.
XapakTepu3oBaTh PU3NYECKUE U
XAMHAYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJJIOB M X COSAMHEHUH (OKCHIOB,
THAPOKCHJIOB, COJICH), CITOCOOBI UX
MOJTyYSHHS, TPUMEHEHUE 1 3HAYCHHE

B IIPUPOJIC U )KU3HH YeIIOBEKa.
YcTaHaBIMBaTh MPUYUHHO- CJICJCTBCHHYIO
CBSI3b: CTPOCHHE BEIIeCTBa — CBOWCTBA —
NpUMEHEHHNE —Ha MPUMepax U3y4aeMbIX
BEIIECTB.

Pacro3naBaTh C MOMOIIBIO KaU€CTBEHHBIX
peakiuii MOHbl METAJIOB: MarHus,
KaJIbIUs, aTFOMUHUS, IIMHKA, xkerne3a (11)u
xenesa (1), mexu (11).

Jloka3pIBaTh aM(QOTEPHBINA XapaKTep
OKCHJIOB Y TUJIPOKCHUIOB AIIFOMHUHUS
IUHKA.
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snemeHToB [[.1. MenaeneeBa, ctpoeHue
aTOMa, HAXOXJEHUE B IPUPOJIE.
®dusnyeckue 1 XMMUYECKHUE CBOMCTBA
antoMuHus. AMOTepHbIE CBONCTBA
OKCHJIa ¥ TUIPOKCUJIA ATFOMUHUSL.
Keneso: nonoxenue B Ileproanueckoit
CHCTEME XUMHYCCKUX AIIECMEHTOB

.. MenneneeBa, CTpOCHHE aTOMa,
HaxXOoX/JieHue B npupojae. dusnueckue u
XHUMHUYECKHE CBOMCTBA xkee3a. OKCUIbI,
rUIpOKCUIBI M conu xxeresa (1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOJTyUYCHHE.
Xumuueckuit s3xcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBHUS OKCHA
KaJIbIIM M HATpUsi C BOJIOM (BO3MOKHO
WCII0JIb30BAHUE BHUIEOMATEPHATIOB).
OkpaimvBaHue miaMeH HIOHAMH HaTpHs,
KaJIWs ¥ KaJbIns (BO3MOKHO
HCII0JIb30BaHUE BUIEOMATEPUATIOB)
HccnenoBanue CBOMCTB KECTKOM BO/IBL.
[Ipouecc ropenus xene3a B KUCIOPOIE
(BO3MOKHO HCIIOTB30BaHUE
BUJICOMATEPHAJIOB).

Jlabopamopnvie onvimoi:

IIpoBeneHue KauyeCTBEHHBIX PEAKIUi HA
WOHBI (MarHusi, KaJbIus, alFOMUHUS,

[InaHupoBaTh U OCYILECTBIIATHHA
MPAKTUKE XUMHUYECKHE

HKCIIEPUMEHTHI, POBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM
AKCIIEPUMEHTA MPHU NPOBEICHUU
1a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiam 0€30MacHON
paboThI B TabopaTopuu

IIPU UCTIOIB30BAHUU XUMHUYECKOMN
nocyibl 1 000pyI0BaHHUS.

[Ipon3BOANUTE BBIYKCIEHUS IO
XUMHUYECKUM YPaBHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTEB
rape WM rpyIre.

BricTpanBath pa3BépHyThlE MUCbMEHHBIEU
YCTHBIE OTBETHI C OMOPOU

Ha nHpOpMaIUIO U3 YIeOHUKA U
CIPaBOYHBIX MaTEPUAIOB, IPAMOTHO
HCIIOJIB30BATh N3YUYEHHBIN OHITUNHBIN
anmnapar Kypca XUMHH
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nuHKa, xxenesa (1) u xenesa (11I), menu
(1), onmcanve NPU3HAKOB X
MPOTEKaHUS.

HccnenoBanue aMm(poTepHBIX CBONCTB
TUAPOKCHU/IA aTFOMUHUS U TUAPOKCHUAA
IIMHKA.

Ipaxmuueckue pabomei:

Ne 6. X KEcTKOCTB BOIBI M METOLI €6
YCTpaHEHHUSL.

No 7. Penienne 3KkCiepUMEHTANIbHBIX 3a/1a4
1o TeMe «BaxkHenme MeTajlibl X
COCIUHCHHUS .

Boruucnenus:

[0 YPaBHEHUSIM XUMHUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEarcHTOB JIaH B H30BITKE
WJIU COACPIKUT TIPUMECH;

MacCOBOH JIOJIM BBIXOJIa MPOAYKTa
peakuu

Wroro no pazneny 20

Pa3znen 4. Xumus 4 OKpyzKamouiasi cpeaa

4.1 | Xumusa u 3
OKpYyXaroIas cpea

BemectBa u Marepualibl B NOBCEHEBHOM
JKU3HU 4enoBeka. besomacHoe
UCIOJIb30BaHNE BEUIECTB M XUMUYECKUX
peakuuii B 0bITy. [lepBas momoib mpu
XUMHUYECKHUX 0KOTax U OTPABIICHUSX.
XVMHYECKOE 3arpsi3HEHNE OKPYKArOIIEeH
cpenpl (mpeneabHas JomyCcTUMast

XapakTepru3oBaTh POJIb XUMUHU

B Pa3IMYHBIX cpepax AesTeTbHOCTH
JIIOICH, OCHOBHBIC BEIIISCTBA B
MaTepuajbl, IPUMEHSIEMbBIC B )KU3HH
COBPEMEHHOTO YeJIOBEKa.

OOBSACHATH YCIIOBHS 6€30IMacHOT0
HCIIOJIb30BaHMS BEIIECTB U XUMHUECKHUX
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KOHIICHTpAallKs BenecTB. Poib XUMUUB
PEIIeHNN YKOJIOTUYECKUX TIPOOIIEM.
Xumuueckuit sIkcnepumenm:
Jlemoncmpayuu.:

Nzyuenne o6pa3oB MmaTepuaion
(cTexs0, CIUIaBbl METAJLIOB, OJUMEPHBIE
MaTepHaIbl)

peakmuii B OBITY.

AHanM3MPOBATh U KPUTUIECKH OLICHUBATH
UHGOPMAIIHIO O BIUSHUU
MIPOMBIIIIJIEHHOCTH, CENTBCKOT0 X0341CTBA,
TpaHCHIOpPTa U Jp. HA COCTOSIHUE
OKPYXKAIOIIEH CPEBI.

YMeTh 0Ka3bIBaTh MEPBYIO IOMOIIIb

MPU XUMHUYECKUX 05KOTaX U OTPABJICHUSX.
[IpyHuMaTth yyactue B 00CYXKJIEHUU
npo0iieM XUMUYECKONW U HKOJIOTMUeCKOU
HaIpPaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHUIO N0 MpolIemMe U
npeiaratb BO3MOXKHbBIC MTyTH €€
pelieHus

Wroro no pazneny: 3
Pe3epBHOE BpeMms 3
OBILEE YM1CJIO HACOB 68
I10 ITPOT'PAMME
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