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paboyas mporpamMma IO Yy4eOHOMY MpeaMeTry «Xumus» (0a30BbIi ypOBEHB)
(mpeameTHas 06macTh «ECTeCTBEHHO-HAYYHBIE TTPEIMEThI») BKIIOYACT TOSCHUTEIHHYIO
3aIHACKY, COAepKaHUe OOYUYCHHUS, TUTAHUPYEMBbIE Pe3yJIbTaThl OCBOSHHUS MPOTPAMMBI TI0
XVUMHH, TEMaTHUECKOE TNIAHUPOBaHUE.

[TosicauTenpHasl 3amUCcKa OTpakaeT oOO0IMMe e W 3a/Ja4dl W3YUYCHHS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3YyYeHHI0 OOyJaroIIuMUcs,
MECTO B CTPYKType Y4eOHOro TUIaHa, a TakKe IMOAXOAbl K OTOOPY COAEp’KaHUS, K
OTIPEIETICHUIO TIAHUPYEMBIX PE3YIhbTaTOB.

Conepxanue 0Oy4deHHUsI paCKpbIBa€T COJEpKaTEIbHbIE JIMHUM, KOTOPBIC
MIpEIaraloTes I 00513aTeTLHOTO M3YUYCHHUS B KaXXIOM Kjlacce Ha ypPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusI.

[InanupyeMble pe3yibTaTbl OCBOCHHUS MPOTpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIlpeJMETHBIC PE3yJbTaThl 3a BECh MEPHOJ OOYYECHHS Ha YPOBHE
OCHOBHOT'0 00IIer0 00pa30BaHusl, a TAK)Ke MPEIMETHBIE TOCTHKEHUST 00yJaroerocs 3a
KaXKJIbIA 101 O0ydCHHUSI.

IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 00I1I€ET0 00pa30BaHUs COCTABJIEHA Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpamMmbl
OCHOBHOTO 00111ero o0pazoBanusi, mpeacTaBieHHbIXx B DI'OC OO0, a Takxke Ha OCHOBE
(benepaibHON paboyell MporpaMMbl BOCIIUTAHUS U C YUYECTOM KOHUENIUHU MPENOoIaBaHus
yueOHOro mpeamera «XuMus» B o00pa3oBaTelbHBIX oOpraHuzauusx Poccuiickoi
denepanu.

[Iporpamma o xuMuu pa3zpaboTaHa C LEJIbI0 OKa3aHHUsSI METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbl [0 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XuMuM Aa€T NPEICTABIECHUE O LENsIX, 00IIel cTpaTerul o0y4eHus,
BOCIIUTAHUA W  Pa3BUTHS  OOy4yalOIIMXCA CpPEACTBAMU  y4yeOHOTO NpenMera,
yCTaHaBJIMBAaeT  00s3aTelIbHOE  MPEAMETHOE  COJAepkKaHue,  MpeaycMaTpUBaeT
pacrpeneneHue €ro Mo KijaccaM M CTPYKTYpUpPOBAaHHME MO pas3ieiaM U TeMmam
IporpaMmMbl 1O  XUMHH, OINpEAeNsieT  KOJWYECTBEHHbIE W  KayeCTBEHHBIE
XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTD U3yUEHUS XUMUU
C YUYE€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO mpoIliecca,

BO3pPAaCTHBIX 0COOCHHOCTEH 06yqa}01u1/1x05{, onpeAcisiI€ET BO3MOXKHOCTHU IIPECAMETA JJIA



peasin3auuu TpeOOBAaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHON 0Opa3oBaTelbHOU
IporpaMMbl Ha YpOBHE OCHOBHOIO o0miero oOpa3oBaHMs, a Takke TpeOOBaHHMU K
pe3yipTaTaM O00y4YeHHs] XMMHUHU Ha YpPOBHE L€J€M W3y4eHMsI IpeIMeTa M OCHOBHBIX
BUJIOB YUYEOHO-TIO3HABATENIbHOM JESTENHOCTH 00YUaIOLIErocs 10 OCBOCHHUIO yueOHOTro
COJIEPKaHUS.

3HaHWE XHMHM CIYXKUT OCHOBOM i1  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOyuJarolerocs, ero NpeJCTaBICHUN O MAaTEPUAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
UrparoT (popMupyeMble XUMHUEH IPEICTaBICHUS O B3aUMOINPEBPAIICHUAX YHEPTUU U 00
HBOJIIOLIMU BELIECTB B PUPOJE, O MYTAX PELICHUS [NI0OATBHBIX Po0dIeM
YCTOMYMBOIO Ppa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUYECKOM, MMUIIEBOU
U 3KOJOTrMYecKol Oe30MmacHoCTH, MpoOJeM 3ApaBOOXpaHeHUd. V3yueHue XuMHH:
CIIOCOOCTBYET pean3alii BO3MOKHOCTEHN ISl CAMOPA3BUTHS U (POPMUPOBAHUS
KyJIbTYpbl JUYHOCTH, €€ 0o0mEeld U (PyHKIMOHAIBbHON IPAMOTHOCTH; BHOCHUT BKJAJ B
(hopMUpOBaHUE MBIIIJIEHUS U TBOPUECKUX CLIOCOOHOCTEN 00YyUaroIIuXCs, HABBIKOB MX
CaMOCTOSITEJIbHOM ~ y4eOHOM  JEATEeIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX ~ YMEHUH,  HEOOXOAMMBIX  KakK B OBCEIHEBHOM KU3HH, TaK
U B 1po(ecCHOHATLHOM AESITEIbHOCTH; 3HAKOMUT CO CIEUU(PHUKOW Hay4dHOTO
MBIIUIECHUS, 3aKJIaJIbIBAET OCHOBBI LEJOCTHOIO B3IJIS[a Ha  €IMHCTBO NPUPOABI U
YeJl0BeKa, ABIIAETCA OTBETCTBEHHBIM TanoM B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCS; CHOCOOCTBYET (hOPMHPOBAHUIO
LIEHHOCTHOT'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAaHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHT CBOM BKJIQJl B 9KOJIOTUYECKOE 00pa3oBaHue 00yYarOImMnXCs.

JlanHbple HampaBiieHHs B OOYYEHMM XHUMHHM OOECHedYMBaIOTCS CrHerupuKon
coJiepKaHusl yueOHOTO MpeAMETa, KOTOPBIN ABJISIETCS EAArOrMuecKy aJanTHPOBAHHBIM
OoTpakeHueM 0a30BOIl HAYKM XUMHH HA ONPEICTICHHOM 3Talle €€ Pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOHIEro 00pa3oBaHUsl OPUEHTUPOBAH
HAa OCBOEHHE OOYYAIOUIMMUCS CHCTEMbI MEPBOHAYAJIbHBIX MOHATUH XHMHUH, OCHOB
HEOPraHWYECKOM XMMHUU U HEKOTOPBIX OTAEJBHBIX 3HAYUMBIX IMOHATHA OPraHMYECKOU
XUMHH.

CrtpykTypa colepkaHusi MporpamMmbl MO XUMUU C(OpMHpOBaHA Ha OCHOBE
CUCTEMHOTO noaxona K e¢ usydeHuro. ConepKaHUE CKIAAbIBAETCS M3 CHCTEMBI
IIOHATHUM O XMMHUYECKOM JJIEMEHTE M BEILECTBE M CUCTEMBI IOHATHM O XMMHUYECKOU
peakiuu. O6e 3TM  CHCTEMBl CTPYKTYpPHO  OpPraHM30BaHbl 1O  MPHUHIMILY
MIOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX MPEACTaBICHUN

Pa3sHOro ypoOBHA: aTOMHOMOJICKYJIAPHOTO YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMUA,



[lepuonuueckoro 3akona J[.M. MenneneeBa Kkak OCHOBHOTO 3aKOHA XMMHH; YUEHHS O
CTPOGHHMU aTOMa U XUMHUYECKOM CBSI3M; IMPEACTABICHUM 00 3IIEKTPOIUTHYECKON
JUCCOLIMAIINY BEIIECTB B paCTBOPaX.

Teopernyeckue 3HaAHUSI PACCMATPHUBAIOTCS HA OCHOBE SMIMPUYECKU MOTYUEHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCSA IOCIEAOBATEIIBHO OT OJHOTO YPOBHS K
JIPYTOMY, BBITIOJNHSS (PYHKIIMH OOBSICHEHUS W TIPOTHO3UPOBAHMS CBOWCTB, CTPOCHHS U
BO3MOKHOCTEH MPAKTHIECKOTO TIPUMEHEHHSI M TIOJTYyUEHUS N3Yy4aeMbIX BEIIECTB.

OcBoeHure mporpamMMsbI 0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTaBISIOIIEH HAy4YHOM KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOMN
MPUPOBI, IIEHHOCTHOTO OTHOIICHHWS K HAYYHOMY 3HAHWIO M METOJaM TO3HAHUS B
Hayke. V3ydeHre XUMUU MPOUCXOIAUT C MPUBJICUYEHUEM 3HAHUU U3 paHee U3YYCHHBIX
yueOHbIX mpenMeToB: «Okpyxaromuii Mupy», «buonorus. 5—7 knacce» u «duszuka. 7
KJIAcC».

[Ipu u3ydyeHUU XUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HAayKd Kak O0OJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOW ESITeIbHOCTU
YeJloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyNbTyphl. 3amada y4eOHOTo
npeaMeTa COCTOMT B (DOPMUPOBAHMHM CHCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEHIIMX
(akTOB, MOHSATHUM, 3aKOHOB U TEOPETHUYECKUX TMOJIOKEHHUH, JOCTYMHBIX 000OIIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKW, B MPHUOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS TIPU M3YUYCHUHM BEIIECTB W XHMHYECKUX peakiuil, B (OpMHUPOBAHUU
Y Pa3BUTHUM TO3HABATEIBHBIX YMEHUN M MX MPUMEHEHUU B YUeOHO-IIO3HABATEIBHON U
y4eOHO-UCCIIeIOBATEILCKON  JICSITENIBHOCTA, OCBOCHMM  TIpaBUJ  0E30MMaCHOTO
oOparieHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HU.

[Ipy w3yyeHUHM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs BaXKHOE
3HaUYEHUE MPUOOPENH TaKHe IeJU, KaK:

dbopMHpOBaHWE  MHTEIUICKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEILHOMY TPUHSITHIO pEHICHUH,
CIIOCOOHOW  aganTHpOBaThCs K OBICTPO  MEHSIIONIUMCS  YCJIOBHSIM  JKU3HH,
HaIpaBJICHHOCTh OOYYEHUS Ha CHUCTEMAaTHYECKOE TMPUOOIIEHUE OO0yJaroumxcs K
CaMOCTOSTENILHON TO3HABaTEIbHOW JEATEIbHOCTH, HAy4YHBIM METOJaM TO3HAHWS,
(GOpPMHUPYIONUM MOTHUBAIIMI0O W PAa3BUTHE CIOCOOHOCTEH K XUMHUHU; OOecCredeHue
YCJIOBHM, CTIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYaIOIMIMMUCS OMBITa PAa3HOOOpa3HOU
NESTeTbHOCTH, TIO3HAHUS W CaMONO3HAHUSA, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIICTCHIINM), WMEIOINX YHUBEPCAIbHOE 3HAYCHHWE JJIsi Pa3IUYHBIX BUIOB
nestenbHOCTH; (OpMHUpOBaHUE OOMIeH (YyHKIMOHATLHOW W €CTeCTBEHHO-HAyYHOU

rpaMOTHOCTH, B TOM YHCIJIC YMGHI/Iﬁ OOBACHATL U OLOCHMBATH SABJICHWA OKPYKaArOMICTO
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MUpa, UCTOJIb3Ys 3HAHUS M OIBIT, TIOJYYCHHBIC TTPU U3YYCHUH XHMHH, IPUMCHITh UX
OpH  pEIICHUU TpoOJIeM B IIOBCEIHEBHOM JKM3HM W TPYAOBOHM JEATEIHLHOCTH,
(dbopMHUpOBaHHE Y 00YYAIOMINXCS TYMAHUCTHYECKUX OTHOIICHHH, TOHMMaHUS IIEHHOCTH
XUMUYCCKUX 3HAHUU I BBIPAOOTKH 3KOJIOTMYECKH IIeJIeCOOOpPa3HOrO TOBEACHHUS B
OBITY M TPYIOBOM JIEATEILHOCTH B IEJISX COXPAHCHHS CBOCTO 3/I0POBBSI M OKpPYKaIOIeH
OPUPOIHOM  cpeabl; pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥ CAaMOBOCIIHTAHHIO HAa OCHOBE YCBOCHHS OOIICYEITIOBEYCCKUX
IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY Mpoduias U HANPaBICHHOCTH
JalbHEHIIer0 00ydYeHHUs.

OO61ee yuciao 4acoB, pEKOMEHOBAHHBIX U1 U3y4eHUsI XUMUH, — 136 4acoB: B §
Kiacce — 68 gacoB (2 gaca B Heier0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO).

JIJist KaKJI0TO KJlacca MpeaycMOTPEHO pe3epBHOE yueOHOE BpPeMsi, KOTOPOE MOXKET
ObITb  WCIOJIb30BAHO  y4YaCTHUKAaMU  00Opa3oBaTeIbHOrO  Ipoiecca B IEJIX
dbopMHUpoBaHUsS BapUATUBHON COCTABJISIONIEH COJEp)KaHUS KOHKPETHOM pabodeit
nporpammbl. [Ipu 3ToM obs3aTenbHas (MHBApHAHTHAs) YacTh COJIEPYKAHUS MpEIMeTa,
YCTaHOBJICHHAs] TPUMEPHOM paboueld mporpaMMo, W BpeMs, OTBOJMMOE Ha e¢
U3Yy4CHHE, JTOJIKHBI OBIThH COXPaHEHbI MOJIHOCTBIO.



COJEPXKXAHUE OBYYEHUA

8 KJIACC IlepBoHayajibHble XUMHUYECKHE IOHATHSA

[Ipenmer xumun. Posib XuMUM B KW3HU Y€JIOBEKa. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. Ou3nueckre CBOMCTBA BEIIECTB. ArperaTHoe COCTosAHuE BemiecTB. [oHsTHE
0 MeToJax Io3HaHus B xuMuH. YUucTteie BemectBa M cMecu. CrnocoObl paszjeincHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocTbie 1 CI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumudeckas ¢opmyna. BajaeHTHOCTh aTOMOB XMMHYECKHX JJEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTEIbHAA aTromHas wmacca. OTHocHUTENIbHas
MOJIEKYyJIsIpHasg Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA B COCIMHECHUH.

KonuyectBo BemiectBa. Moab. MonsipHas Macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl U YMCJIa CTPYKTYPHBIX €IUHUII BemecTBa. PacueTrl 1o hopMynamM XMMUYECKHX
COCIUHCHUM.

du3nvecKre U XUMUYECKHUE SIBICHUS. XUMHUUECKas Peakiys U e¢ MPU3HaKu. 3aKOH
COXpaHEHMSI MacChl BEIIECTB. XUMHYECKUE ypaBHEHHs. Kiaccudukamus XUMHUYECKUX

peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuil 3KCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJIOW, MNpaBujaMud pabOThl B Jabopatopuud M
npueMaMu oOpalieHust ¢ J1abopaTOpHBIM OOOpPYJAOBaHUEM, W3YYEHHUE M OINHCAHUE
(bU3UYECKUX CBOWCTB 0Opa3IlOB HEOPTaHMYECKHX BEIECTB, HAOMIOIeHNE (DU3UIECKUX
(taBieHMEe BOCKa, TasHHWE JIbJla, pACTUpPAaHUE caxapa B CTYIKe, KUIEHUE U
KOHJIGHCAIlMs BOJbI) W XHUMHUYECKHX (TOpPEHHME CBEYH, MPOKAIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SIBIICHWM, HAaOIIOJCHUE W OIMUCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX PEaKIUil (pa3yioKeHHe caxapa, B3auMOJCHCTBUE
CEpPHOU KHUCIOTHI ¢ XJIopuaoM Oapusi, pasnoxenue ruapokcuga menu (1) mpm
HarpeBaHWH, B3aUMO/ICHCTBHE ene3a ¢ pactBopom cosid meau (1), usyuenne crnocodos
paszzmeneHuss cMece (C  TOMOIIBI0 MarHuta, (QUIBTPOBAHUE, BBITAPUBAHUE,
TUCTUILUTALINS, XpoMaTorpadus), MPOBEJeHUE OYNCTKA TTOBAPEHHOW COJIM, HAOJIIOICHHE
U OMHUCAHUE PE3yJbTATOB MPOBEACHUS OMbITA, WLIFOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MacChl, CO3/IaHKE MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).



Bakueiue npeacraBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoe. CocraB Bo3ayxa. Kucnopox — smeMeHT UM mpocToe
BelecTBO. HaxoxaeHne Kuciopoaa B Mpupoje, PU3NYecKue U XUMUYECKUE CBOMCTBA
(peaxuuun ropenusi). Oxcunwl. Ilpumenenue xkuciopoga. CrnocoObl MNOMy4YEHUS
KHCTIOpoJia B J1a00paTopuu M MPOMBIIUIEHHOCTH. KpyroBopoT KHCIOpoAa B MPUPOJE.
O30H — amIoTpoIHAsA MOAUDPHUKAIIS KUCIOPOA.

TemmoBoit >PPeKT XUMHUUECKON peakiul, TEPMOXUMUYECKUE ypPAaBHEHUS, K304
SHAOTEPMUYECKHE peaklMK. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3yXa, yCUIICHNE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — snemeHT M mpoctoe BemecTBo. HaxoxkaeHue Bomopona B HPHUPOE,
¢u3znyeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI noayyeHus. Kucnotsl u
COJIN.

MounsipHblit 00bEM ra30B. PacueTsl MO0 XUMUYECKUM YpaBHEHUSIM.

®usnueckne cBoMcTBa BOAbl. Bona kak pactBopurens. PactBopsl. Hacklennsie u
HEHACBILLEHHBIE pacTBOPHI. PacCTBOPUMOCTE BElIECTB B Boje. MaccoBas 10115 BELeCTBa
B pacTBope. XMMHYECKUE CBOMCTBA BOJAbl. OCHOBaHUsA. Poiib pacTBOpOB B IPUPOJE U B
KU3HU yenoBeka. KpyroBopoT Bozbl B pupojie. 3arps3HeHue NpupoaHsIx Boa. OxpaHa
Y OYHCTKA MPUPOJIHBIX BOI.

Kmaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcuawl.  Kiaccuduxanuys
OKCHUJIOB: cojeoOpasyromue  (OCHOBHBIE,  KHUCJIOTHblE,  aM(pOTEpHbIE) H
HecoseoOpaszyronme. Homenknatypa okcuioB. dusnyeckue M XMMHUUYECKHE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanus. Knaccudukanus ocHOBaHUM: IICIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyecKMe M XUMHUYECKHME CBOMCTBA OCHOBAaHUM.
[Tosrydenre oCHOBaHHM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa xkuciaor. Dusznueckue Wu
XMMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiatypa cosieil. @u3n4eckne 1 XUMHYECKHE CBOMCTBA COJIEH.
ITonmyuyenue comnen.

I'eneTnueckas cBs3b MCXKAY KJIaCCaMH HCOPTAaHNYCCKUX COC,Z[I/IHCHI/II\/'I.

Xumuueckuii IKCnepumMenm:
KaueCTBEHHOE ONPEACIICHUE COJICPXKAHUSI KHUCIOpOoJa B BO3AyXe, IOJIy4YEHHUE,
coOupaHue, pacrlo3HaBaHWE W UW3YYCHHUE CBOMCTB KHCIOpOJa, HaOI0IeHNe

BSaHMOHCﬁCTBHH BCUICCTB C KHUCJIOPOJAOM M YCJIOBHUA BOSHUKHOBCHUS W HNPCKPAILLICHUA



ropenust (moskapa), O3HaKOMJIEHHE ¢ oOpasllaMH OKCHJIOB W OIKMCAHHE HMX CBOMCTB,
MOJIy4eHHe, cOOMpaHue, paclo3HaBaHUE W M3y4YEHHE CBOWMCTB BOAOpoJa (ropeHue),
B3aumojelicTeue Boaopona ¢ okcugom wmeau (1) (BO3MOXKHO UCHOJIB30BaHUE
BUJIEOMATEPUATIOB), HAOMIOJEHUE OOpa3loB BEHIECTB KOJIMYECTBOM 1|  MOJIb,
UCCJIeIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE pACTBOPOB C ONPENEICHHOM MAaccOoBOW JOJIed PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI C METaulaMu (HATPUEM M KajblieM) (BO3MOXKHO
WCIIONIb30BaHUE  BHJEOMATEPHANIOB), HCCIEAOBaHHE O00pa3lloB  HEOPTraHHMYECKHUX
BCIIIECTB PA3IMYHBIX KJIACCOB, HAOJIOJECHHWE HW3MEHECHHS OKPACKHM HWHIWKATOPOB B
pacTBopax KHCJIOT U IeJovei, u3ydeHue B3aumojercTBus okcuga menu (II) c
pacTBOPOM CEpPHOM KHUCIIOTBHI, KHCJIOT C METAUIaMH, PEAKUWid HEUTpaIn3alui,
MOJIyYEeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO MeTajula JAPYTHM U3
pacTBopa COJM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7a4 mo Teme «BakHeiine KiIacchl

HCOPraHN4CCKUX COGHHHGHHﬁ)).

IHepuoauueckui 3axkoH u Ileppognuyeckass cucrema XumMudeckux djaemeHToB JI.U.
MenaesieeBa. CrTpoeHne aToMoB. XuMHYeCKass CBA3b. OKHCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

[lepBble MONBITKH KIacCU(PUKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpymnmnax
CXOAHBIX JJEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEJbHbIE METaJJIbl, TaJIOTEHBI,
MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pPOTEPHBIE OKCUJIBI U THIPOKCH/IBI.

Ilepnonmueckuit 3akoH. Ilepmogmyeckas cucremMa XUMUYECKHX dieMeHTOB JI.U.
MenneneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢dopmbsl Ileprognyeckoit
cucteMbl xuMuueckux dnemeHToB .M. Menneneesa. [lepronb! u rpynmel. @uznueckuii
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB atoMmHbIX sAnep. M3orombl. OnekTpossl. CTpoeHHE
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XuMUUecKkux 3jaeMeHToB [lepuonnyeckoit
cucrembl JI.M1. MenaeneeBa. XapakTepuCTHKA XHMHUUYECKOrO JJIEMEHTa IO €ro
noJioxkeHuto B [lepuognueckoit cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS paauyca aTOMOB XHMHYECKHUX DIIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyINIaM U NepUoaaM.

3nauenue [lepuoanueckoro 3axkoHa u [lepuognueckoit CUCTEMBI XUMUYECKUX
AJIIEMEHTOB ISl pa3BUTHS HAayKH U npakTuku. /.M. MenaeneeB — yueHbIN U TpaKIaHUH.
Xumuyeckas CBSI3b. KoBanenTtHas (monsipHast u HEMOJISIpHAS )
CBSA3b.

3J'ICKTp00TpI/IHaT€J'II)HOCTB XUMHYECKUX A1eMeHTOB. MoHHas CBA3b.



Crenenp okuciaeHus. OKHUCIUTEIbHOBOCCTAHOBUTEIIHLHBIC pE€aKiuu. HpOI_ICCCBI

OKHCJICHHMS M BOCCTaHOBJICHUS. OKHCIIMTEIM U BOCCTAHOBHUTEIIH.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUApPOKCUAA LHMHKA C pPacTBOpaMHU KHUCJIOT U IIEJI0YEW, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiivii (ropeHue,
PEeaKIMK Pa3NIOKEHUS, COSTUHEHUS).

Meocnpeomemuuie cés3u

Peanmuzanus MEXIpEeIMETHBIX CBS3€H MNpH HW3YYCHHHM XHMHH B 8§ Kiacce
OCYIIIECTBIISIETCS Yepe3 UCITOJIb30BAHUE KaK OOINX €CTECTBEHHOHAYYHBIX IMOHATHH, TaK
U TIOHSITHHA, SBIISIOMIAXCS CUCTEMHBIMH IS OTACIBHBIX IPEIMETOB ECTECTBEHHO-
HAyYHOTO IHKJIA.

OOmue ecTecTBEHHOHAYYHBIC IMOHSATHUS: HAYIHBINA (aKT, TUTIOTE3a, TCOPHS, 3aKOH,
aHaMW3, CHHTE3, KiIacCUUKANMs, TIEePUOANIHOCTh, HAOIIOIEHNEe, DSKCIECPUMEHT,
MOJCIIUPOBAHUE, I3MEPEHUE, MOIEIh, SIBJICHHE.

dwusuka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TOIIBI,
PaJlMOaKTUBHOCTh, MOJIEKYJIa, JJICKTPHUSCKUW 3apsiji, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, (PM3MYCCKUE BEITUYHHBI, STUHUIBI U3MEPCHHS,
KOCMOC, TIJIaHETHI, 3B¢3/1b1, COJIHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpAbI, TOPHBIE TOPOJbI, MOJIEC3HBIC
HCKOIIaeMbIe, TOIIJIUBO, BOJIHBIE PECYPCHI.

9 KUIACC BeurecTBO M1 XUMHUY€ECKasi peaKIust

[lepuonnueckuii 3akoH. [lepuoguueckas cuctemMa XUMUYECKUX dJiieMeHTOB JI.I.
MenneneeBa. CTpoeHuE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIus, KAIbIUS U UX COCAUHECHUN B COOTBETCTBUU
C TIOJIOKEHUEM DJIEMEHTOB B [lepnoanueckoi cucTeMe U CTPOCHUEM X aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM CBSI3U. THUIBI KPUCTAUNIMYECKUX PEIICTOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEHICTKM UM BHUIA
XAMUYECKOU CBSI3H.

Knaccudukanuss w HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PA3JIMYHBIM  KJjaccaM HEOPraHWYECKUX

COCHHHCHHﬁ, ICHCTHUYCCKAsA CBA3b HCOPIraHNYCCKHUX BCIICCTB.
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Knaccudukanus  XUMHUECKMX  peakIUid IO  pa3IMYHbIM  IpU3HAaKam
(O yuCiIy M COCTaBy Y4YacTBYIOLIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3 (dexTy, 1mno
U3MEHEHHUIO CTENEHEH OKHUCICHHMS XMMHUYECKHX OJJIEMEHTOB, MO OOpPaTHUMOCTH, IO
yYaCTUIO KaTaiu3aTopa). DK30- U JHAOTEPMHUYECKUE PEAKIUU, TEPMOXHUMHYECKUE
YpaBHEHUSL.

[lonsitTue o ckopoctu xuMuueckod peakiuu. [loHstue 00 o0O0paTUMBIX U
HEOOpAaTUMBIX XHUMHYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TIe€TEepOTreHHBIX
peakuusx. [lonstue o karanmsze. [loHATHE O XMMHUYECKOM paBHOBecHH. PaKTOpHI,
BIMAIONIME HA CKOPOCTh XHWMHYECKOM PEaKIMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKUCANTETbHO-BOCCTAHOBUTENIBHBIC peakuuu, ANEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOMN peakiunu. COCTaBIECHNE YPABHEHUNA OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMNA C HUCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopust DPIEKTPONUTUYECKON IUCCOUMALMHU. OJIEKTPOJIUTBI M HEIJIEKTPOIUTHI.
Katnonsl, aHumoHbl. MexaHuW3M [HUCCOLUMAIMU BEIIECTB C PA3JUYHBIMU BHUIAMU
XUMU4ecKoil cBsizu. CteneHp aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuuu moHHOrOo OOMeEHa. YCNOBUS MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJIHBIE M COKPAICHHBIC MOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHUM U
COJIEM B CBETE MPEICTaBICHHUIN 00 3JIEKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIE
peakunu Ha UoHbL. [IoHSATHE O THaPOAN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJIEIIAMU KPUCTALIMUYECKUX PEMICTOK HEOPraHUYECKUX BEILIECTB
— METaJIJIOB M HEMETaJUIoB (rpadura U aamasa), CJI0KHBIX BEIIECTB (XJI0pUa HATPus),
WCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM PEaKUuW OT BO3ICHCTBUSA
pa3IMUHbIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoIecca IUCCOLMAIMU KUCIIOT, MIeJIoYeil U cojiel (BO3MOXKHO UCITOJIb30BaHUE BHUJCO
MaTepualioB), MPOBEICHUE OMBITOB, MITIOCTPUPYIOIIUX MPU3HAKU MTPOTEKAHUS PEAKIIUI
HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BBIJICJIICHUE Ta3a, 00pa30BaHUE BO/JIbI), OTMIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakivil (ropeHue,
peaKkIuy pa3ioKeHUsl, COCJAMHEHUs), paclo3HaBaHWE HEOPTaHUYECKUX BEIIECTB

C IOMOIIBKO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI, PCIICHHUC OKCIICPUMCHTAJIbHBIX 3aaa4.

HeMeTa/uibl U X COeIMHEHUS
OO6mrast  xapaktepuctuka rTajoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3HUYECKHE CBONCTBA TMPOCTHIX

BEIIIECTB — TAJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha MpUMepe xjiopa (B3auMOJIEHCTBUE C
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MeTa/llaMHM, HeMeTaJlylaMHu, Lieno4yamu). XjiopoBoaopod. ConsiHas — KUCIOTa,
XUMHUYECKUE CBOMCTBA, MOJTy4YeHUE, MpUMeHeHue. JlefcTBue Xxjopa U XJOpPOBOJIOpOAa
Ha OpraHu3M 4esioBeka. BaxkHele XJopuasl U UX HaX0XKACHHUE B PUPO/IE.

OO6miass xapaktepuctuka »siemMeHToB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (PU3NYECKUE CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AIIOTPOIIHbIE MOIU(PUKALIMN KUCIOPOAa U
Cephl.

XuMuyeckue cBoicTBa ceprl. CepoBOIOPO, CTPOCHUE, PUBNIECKUE U XUMUYCCKUE
cBoiicTBa. OKCHIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KHCIIOTa,
(dbuznyeckue U XUMUYECKHE CBOMCTBa (OOIIME KakK MPEACTaBUTENS Kjacca KUCIOT U
cnenuduueckue). XUMHUYECKUE pEaKUuH, JeKallie B OCHOBE IPOMBIILIEHHOIO
crocoba mosiydeHus cepHod kuciaotel. [Ipumenenue cepHoit kuciaotbl. Coiau cepHOU
KHUCIIOTBI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. HaxoxneHune cepbl u e¢
COCIMHEHHA B mpupone. XHUMHUYECKOE 3arpsA3HEHUE  OKPYKAIOIIEW  Cpelbl
COCIMHEHUSIMU CEPBI
(KUCTIOTHBIE  JTOXAM, 3arps3HEHHE BO3JlyXxa W BOJOEMOB), CIOCOOBI  €ro
IIPEIOTBPALLECHUS.

OO1as xapakTepucTHKa 31eMeHTOB VA-rpyriibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHN OKUCIEHUs. A30T, paclpocTpaHeHUEe B IpUpoJIe, PU3NUECKUE U
xumuyeckue cpoiictBa. KpyroBopor azora B mpupoje. AMMHaK, ero (QpU3nyeckue u
XUMHUYECKUE CBOMCTBA, MOTyYeHUue U npumeHeHue. Coam aMMOHMS, UX (PU3NYECKHUE U
XMMUYECKUE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuuds Ha HOHBI aMMOHMS.
A30THas KUCIOTa, €€ MOoJydeHHue, (pUu3ndyeckue M XMMUYECKUEe CBOMCTBA (0OlIue Kak
MPEACTaBUTEINS KJIacca KUCIOT U crneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KAueCTBE MUHEPAIbHbIX yH0OpeHHil. XUMHUYECKOe 3arps3HeHHe
OKpPYXaloIlel Cpe/ibl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE TOXK]IU, 3arpsi3HEHUE BO3/1yXa,
MOYBLI U BogoeMoB). Docdop, amiorponHbie Moaudukanuu Gocdopa, busndeckue u
xumuueckue ceorictBa. Oxcua gocdopa (V) u pocdopnas kuciora, puznyeckue
U XUMHUYECKHE CBOWCTBa, moiydeHue. Hcmonb3oBanue ¢ocdatoB B KadyecTBe
MUHEpaIbHBIX YIOOpEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCICHMs. YTJIEpOJ, aJJIOTPOIHBbIE MOAU(PHUKAIUH,
pacnpocTpaHeHHe B Tpupoje, (U3NYeCKhe MW XUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yrnepona B npupozae. Okcuabl yriaeponaa, ux (GU3NYECKUe U XUMHUUECKHE

CBOﬁCTBa, HCfICTBHe Ha JKMBBIC OPIr'aHU3MBbI, ITOJIYYCHHUC U IPUMCHCHHC. DKOJIOTHYECKHIE
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npoOsIeMbl, CBSI3aHHBIE ¢ OKcHIoM yrieposaa (IV), runoresa riobabHOTO MOTEIUICHHUS
KJIMMaTa, MapHUKOBBIA 3PQeKT. YTonbHAsT KUCIOTAa W €¢ CONM, UX (U3UUECKHe U
XUMHYECKAE CBOWCTBA, TOJMyYyeHHWE M TpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT- HOHBI. Vcnonp30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH H
CEJIbCKOM XO3sIICTBE.

[lepBOoHaYaNbHBIE TMOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIAUHEHUSX
yriaepoaa (MeTaH, 3TaH, ITHJEH, alleTWICH, 3TAHOJ, TIUIEPUH, YKCYCHAas KHCJIOTA).
[TpupoaHbIE UICTOYHHUKH YTIIEBOJOPOIOB (YTOJb, IPUPOIHBINA ra3, HETh), MPOIYKTHI HX
nepepaboTku (OEH3WH), HUX poOJdb B OBITYy W mnpoMbilieHHOCTH. [loHsTHE O
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: KUpPaX, OCJKaX, yrieBoJaX — U UX POJIA B JKU3HU
yesioBeKka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTAaHUUECKUX COCTUMHEHUH.

Kpemnuii, ero ¢pusndyeckue u XMMHUYECKHUE CBOMCTBA, MOJYyYE€HUE M TIPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mue npeacrasieHuss 06 okcune kpemuus (IV) u
KpeMHHeBOW kuciote. CHUIIMKATHI, UX HCIOJIb30BAaHUE B OBITY, B IPOMBIIICHHOCTH.
Baxueiiiiie crpouTenbHbIE MaTepHallbl: KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 UCIOJIb30BAHUSL CTPOUTEIBHBIX MaTEpUaIOB B
MTOBCETHEBHOM KU3HHU.

Xumuueckuii sKkcnepumenm:

H3y4eHHEe O0Opa3lloB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHON KHCIIOTHI,
MPOBEICHHE KAaYECTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJEHUE NMPHU3HAKOB HX
MPOTEKaHUs, OMbIThI, OTpaXkarlrue PU3NIECKUE U XUMHUYECKHE CBOMCTBA raJIOT€HOB U
UX COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHUAECOMATEPUATIOB), O3HAKOMIICHUE
c oOpasmamu XJOpUAOB (TaJOreHUJI0OB), O3HAKOMJICHHE C oOpa3laMu cepbl U e¢
COEIMHEHUSIMU (BO3MOXHO UCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOIEHUE MpoIecca
oOyTJIMBaHMs caxapa NoJ J1eUCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOThI, U3yUYECHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpPHOW KHCIOTHI, MPOBEACHUE KayeCTBEHHOMN
peakuuu Ha cyiab(}aT-uoH U HaONIOACHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢u3nyeckuMu  CBOMCTBaMHM a30oTa, ¢ochopa U UX COeAUHEHUH (BO3MOMKHO
MCIIOJIb30BAaHUE BUAEOMATEPUAIOB), 00Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHUN,
MoJly4eHue, coOupaHue, pacro3HaBaHWE M U3Y4YEHHE CBOMCTB aMMHaka, MPOBEICHUE
KAueCTBEHHBIX PEAKIUMi HAa MOH aMMOHHUSA U (pocdar-uOH M M3ydeHUE MPU3HAKOB UX
IIPOTEKaHUs, B3aUMOJECHUCTBUE KOHIEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJECOMATEPUATIOB), U3YUEHUE MOENICH KPUCTAITMYECKUX
pemeTok anMasza, rpadurta, (QysuiepeHa, O3HAKOMJICHHE C IIPOIECCOM  aJcopOIuu

PAacCTBOPECHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTUBOrasa,
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IMOJIYUYCHHC, CO6I/IpaHI/IC, paciio3HaBaHUC MW H3YUCHHC CBOMCTB YTJICKHUCIIOro rasa,
IMPOBCACHUC KAa4YCCTBCHHBIX peaKuHﬁ Ha Kap60HaT N CHUIHUKAT-UOHBI M HN3YUYCHHC
IMPU3HAKOB Hux ITPOTCKaHUA, O3HAKOMJICHHUC C HpOI[YKHPICﬁ CHJINKATHOU
IMPOMBIINIJICHHOCTH, PCHICHUC JOKCIICPUMCHTAJIBHBIX 3ada4 IIO0O TEMC «Baxxnenmue

HCMCTAJJIBI 1 UX COCAUHCHU).

MeTaJiibl 4 UX COCAUHEHUS

OOmas xapakTepuCcTUKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HUX
nonoxenus B Ilepuoanueckont cucreme xumuuyeckux 3nnemeHToB .M. MenneneeBa u
cTpoeHus: aTtoMoB. CTpO€HHE METAUIOB. MeTaminueckas CBsSI3b M MeETalIMuecKas
KPUCTAJUINYECKAsl PEUICTKA. DJIIEKTPOXUMHYECKUN PSAJT HAIPSKEHU METAILIOB.
dusnyeckue M XUMUYECKHE CBOMcTBa MeTauioB. OOmue crnocoObl MOy4eHHUs
METaJUIOB.

[ToHsiTHE O KOPPO3UHU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl
(cTrainp, 4yryH, JIOPATIOMUHUNA, OPOH3a) U X IPUMEHEHUE B OBITY U MIPOMBILIIEHHOCTH.
[I{emounble  MeTayuibl: NoJoKeHHE B l[leproanueckorl cucTeMe XUMHUYECKHX
anemeHtoB /.M. MeHneneeBa, CTpOGHME HMX aTOMOB, HAaXxOXICHUE B  IIPUPOLE.
du3znyeckre W XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kanus). Okcuubl u
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MEen0uHbIX METAIOB U X COCINHEHUI.

[I{eroyHO3EeMENBbHBIE METAJJIBI MATHANM M KaJIbLIMM: MOJ0KeHue B [leproanueckoit
cucteMe xumuueckux aneMeHToB [[.M. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXO0XKICHUE
B npupojie. Ou3znueckne U XMMUYECKHE CBOMCTBA MarHus M Kaiblud. BakHeumue
COCMHEHUs KalbIUsl (OKCUJ, THUAPOKCHUI, coiu). JKECTKOCTh BOABI M CIOCOOBI €¢
YCTPAHEHHUS.

AroMuHUN: nosiokeHne B [lepuoandeckon cucteme XuMHIeCcKux anemeHToB [[. 1.
MeHnpneneeBa, CTpOCHHE aTOMa, HAXOXKIAEHUE B mpupoae. PU3NUEeCKHe U XUMHYECKHE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCU]IA ATFOMUHUS.

Kenezo: nmonoxenne B llepuonnueckoil cucreMe XuMuueckux sneMeHToB J[.H.
MenneneeBa, CTpOEHHE aTOMa, HaXOXKIACHHUE B Ipupone. PHU3ndeckrue U XMMHUYECKHE
cBoKcTBa xkene3a. Okcuibl, ruapokcubl U conn xenesa (II) u xenesa (III), ux cocras,

CBONMCTBA U NOJIyYEHUE.

Xumuueckuii Skcnepumenm:

03HAKOMJICHHE ¢ oOpasaMyd METAJIJIOB M CIUIABOB, MX (PU3HYECCKUMH CBOMCTBAMH,
M3YyYCHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCHOJIb30BAaHHE
BHJICOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHA KAJIBIIUS U HATPUS C BOJAOM
(BO3MO’KHO UCIOJIB30BaHUE BUIEOMATEPHUATIOB), UCCIIEOBAHUE CBOMCTB AKECTKOU BO/IBI,

14



mporiecca  TOpeHHs — Jkeje3a B KUCiopoAe — (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), TPU3HAKOB MMPOTEKAHNUS KAYECTBEHHBIX pEaKlMii Ha HOHBI (MarHus,
KaJIbIMs, alfoMuHMs, nuHKa, xene3a (I1) u xenesza (III), mequ (II), HaGmoneHue u
OMHCaHWE TPOIECCOB OKpAaIMBaHWs TUIAMEHU HOHAMH HATPHUs, Kajdusl W KaJIbIIHs
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), HCCIEIOBaHHE aM(POTEPHBIX CBOWMCTB
TUAPOKCHJIA ATFOMUHUS W THAPOKCHIA IMHKA, PEIICHUE dKCIICPUMEHTAIBHBIX 33/1a4 110

TeMe «BakHelIme MeTaTbI M UX COESIUHECHUS).

XUMUA ¥ OKPYKAKOLIAs cpeaa

BemecTtBa u Marepruanmbl B NOBCEIHEBHOW JKM3HM 4eNOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XMMHMUYECKMX peakiuil B ObiTy. IlepBasg momomis mnpu
XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XUMUYECKOE 3arps3HEHHE OKpyXaroule cpenbl (mpelaenbHas JOMyCTHMAast
KoHIeHTparusi BemiecTB (nanee — IIJIK). Ponb Xxumuu B penieHUd 3KOJIOTHYECKHUX
npobsieM. Xumuueckuil IKCnepumMeHn.

U3y4eHue 00pa3lioB MaTepuanoB (CTEKIIO, CIUIaBbl METAJIOB, TOJIUMEPHbBIE
MaTepUabl).

Meorcnpeomemmnuie cés3u

Peanuzamuss MeXnpeIMETHBIX CBsi3ed MpU M3yYeHUM XUMHM B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ TOHSTHIA, SIBISIFOIIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOT'O LMKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (aKT, TUIIOTe3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, Kiaccu(puKalus, T[EpUOJUYHOCTh, HAONIO/IEHUE, OSKCIIEPUMEHT,
MOJIETUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJIECHUE, MapHUKOBBIM 3(PQEeKT, TEeXHOIOTHs,
MaTepHuabl.

®dusuka: mMaTepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIWJ, HU30TOIHI,
pPaOaKTUBHOCTH, MOJICKYJA, DJIEKTPUUCCKUI 3aps]l, MPOBOJIHUKH, TOTYIIPOBOTHHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTaJUIMUECKas pEIICTKA, CIUIaBbl, (U3MUYECcKue
BEJIMYMHBI, €IUMHHIBI M3MEPEHHUs, KOCMHUYECKOE IMPOCTPAHCTBO, TUIAHETHI, 3BE3.IBI,
Counnize.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, >sKocHUCTEMa, MHUHEpAIbHBIC
yInoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaAbl, TOPHBIE TOPOIbI, MOJIE3HBIE
MCKOIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMbI OCHOBHOTO 00IIero 00pa3oBaHus
JOCTUTAIOTCSI B XO0/€ OOyYeHHMs] XMMHUM B €IMHCTBE Yy4e€OHON U BOCHUTATEIHLHOU
JESITEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUUCKUMH COLUOKYIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMHU, NPHUHATBIMH B OOIIECTBE TMpaBWIaMu U
HOpPMaMHU TOBEJIEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHMS, CaMOPAa3BUTHS U
COLIMAIN3aluU 00yYaroIIXCS.

JIn4HOCTHBIE pe3ynbTaThl OTpaXaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW ITO3UTHUBHBIX LIECHHOCTHBIX OPUEHTALMM U PACIIAPEHUE

OIIbITa ACATCIIBHOCTH HA ee OCHOBEC, B TOM 4YHCJIC B 4aCTHU:

1) naTpUMOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAy4YHOMY HacCJeJHI0, TOHUMAaHUS 3HA4YCHHS XHUMHUYECKOM HAyKu B JKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HHPOpManuen o
MEPEOBbIX JIOCTHKEHUSX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUM,

3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPa’KAAHCKOr0 BOCTIMTAHMSI:

NPEACTABICHUS O COIMAIbHBIX HOpMaXxX M MpaBHaX MEKIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE, KOMMYHHMKATHBHOM KOMIIETCHTHOCTH B OOIIECTBEHHO ITOJIE3HOM,
yu4eOHO- HCCIICAOBATEIbCKOM, TBOPYCCKOW HM  OPYTMX BHAAX  JESTEIBHOCTH,
TOTOBHOCTH K Pa3HO0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBIMOJIHEHUH YI€OHBIX,
MO3HABATEIbHBIX 3a[aY, BBIIOJIHEHUH XHMHUYECKHX OKCICPUMECHTOB, CO3JIaHUH
y4eOHBIX MMPOEKTOB, CTPEMJICHHS K B3aHMOIIOHMMAHHIO M B3aUMOITOMOIIN B IPOIECCE
9TON y4eOHOU OeATEIbHOCTH, TOTOBHOCTH OIIEHHBATH CBOC IMOBEAEHHE U IOCTYIIKU
CBOMX TOBApHIIEH C MMO3UIMKM HPABCTBEHHBIX W IPABOBBIX HOPM C YYE€TOM OCO3HAHUS

MOCJEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKHE TNPEACTABICHHAS O BEIIECTBE M XUMHUYECKOM peaKiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U COCTABISIOIINE OCHOBY
JUIsl TIOHMMAaHMsSI CYHIIHOCTH HAay4YHOW KapTUHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX

3aKOHOMCPHOCTAX pa3BUTHs ITPHUPOAbI, B3AMMOCBA3AX YCJIOBCKaA C HpHpOI[HOﬁ cpez[oﬁ, 0
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pOJIM XMMHUHM B TIO3HAHMHM JTHX 3aKOHOMEPHOCTEH; TIO3HABaTEIbHBIE MOTHBBI,
HaIlpaBJICHHBIC HA IIOJIYYCHHEC HOBBIX 3HAHUKW 110 XHUMHH, HEOOXOJMMBIC JUIS
00BACHEHUS Ha0JIF01aeMBIX IIPOIIECCOB 51 SIBJICHUM, [I03HABaTEILHOM,
UH(OPMAITMOHHON U YUTATEIIBCKON KYJIbTYPBI, B TOM YHCJIC HAaBBIKOB CAMOCTOSTCIIBHON
paboThl ¢ Y4COHBIMM TCEKCTaMH, CIPABOYHON  JUTEPATypOH, JIOCTYITHBIMHU
TEXHUYCCKUMH CPEACTBAMU HH(POPMAIMOHHBIX TEXHOJOTH, MHTEpEC K OOYYCHHUIO U
MMO3HAHMIO, JJFOO03HATEILHOCTh, TOTOBHOCTD M CIIOCOOHOCTh

K caM000pa30BaHUI0, TPOSKTHON M MCCIIEIOBATEILCKON IEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

4) popMupoBaHuUs KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKM Ha 3/10pOBBII 00pa3 )KU3HHU, OCO3HAHUE MOCIIEICTBUN U HENPUATHE BPEIAHBIX
OpUBBIYEK (YyHOTpeOJIEHUS alIKOrojs, HApKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOIoIeHNs TTpaBMJl OE30MACHOCTH MPHU OOpalleHUH ¢ XUMUYECKMMHU BEIIECTBAMU B
OBITY M peabHOM KU3HU;

5) TPy10BOr0 BOCIIATAHMSA:

MHTEpPEC K NPaKTUUECKOMY H3YUYCHHIO mpodeccuil M Tpyna pa3iIuyHOTO poa,
YBOKECHHUE K TPYIy M pe3yjbTaraMm TPYAOBOM NESITEIHLHOCTH, B TOM YHUCJE Ha OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAHUM MO XWUMHUM, OCO3HAHHBIA BBIOOP WMHIWBUAYaJTbHOU
TPACKTOPUM TMPOJOJDKEHUS O00pa3oBaHMs C YYCTOM JIMYHOCTHBIX HHTEPECOB W
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH, YCHEIIHOM
poheCCUOHAIBHOM JESATENIbHOCTA U Pa3BUTHS HEOOXOJAUMBIX YMEHUW, TOTOBHOCTH

aJanTUPOBATHCS B MPOGeCCUOHATBHON CPEJIE;

6) 3K0JI0rH4eCKOro BOCIUTAHNS:

HKOJIOTMUYECKHU 1€JIeCO00pa3HOE OTHOIICHHE K MPHUPOJie KaK UCTOUHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CYyIECTBOBAaHUS, IOHUMAHUE LIEHHOCTH 30pPOBOr0 M 0€30IacHOro
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3UUECKOMY U
IICUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOAEHUS NpaBwil 0€30I1aCHOIO
MOBEJEHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyalUsAX, YTPOKAIOIIUX 3/I0POBbIO
U KU3HM JIIOJIEH; CINOCOOHOCTH MPUMEHSTh 3HAHHUA, MOJy4YaeMble MpU H3YYECHUU
XUMMH, Ui PELICHUs 3a7ay, CBSA3AHHBIX C OKPYXKAIOLIEW IPUPOLHOM CpPENOM, I
MOBBIIICHUS] YPOBHSI IKOJIOTMYECKON KYyJIbTYpbl, OCO3HAHUS TJIOOAIBHOIO XapakTepa
AKOJOTUYECKUX MpoOJeM M TNyTed HMX PEIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIIEHUSI, YMEHUS PYKOBOJCTBOBATHCS MM B IIO3HABATEJBHOM,

KOMMYHHKATUBHOW ¥ COUUAIBHOM ITPAKTHUKE.
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METAIIPEJMETHBIE PE3YJIBTATDHI

B COCTaBE  METANpEAMETHBIX  PEe3yJIbTaTOB BBIICNIAIOT ~ 3HAYHUMBbIE
ist GOPMHUPOBAHUS MUPOBO33PEHUS OOIIIEHAYYHbIE MTOHATHUS (3aKOH, TEOPHS, IPUHITHII,
runoresa, pakrt, CuCTeMa, PoLecc, IKCIEPUMEHT U JPYToe.), KOTOPhIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX M MO3BOJSIOT HA OCHOBE 3HAHWM M3 ITHUX
npeaMeToB (OPMHUPOBATh MPEACTABICHUE O LETOCTHOW HAyYHOW KapTHHE MHUpA, U
yHUBEpCalbHble  y4ueOHble  JeicTBUs  (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHbIE,
PErYJISITUBHBIE), KOTOpbIE 00ecIeynBaloT dbopmupoBaHue TOTOBHOCTH

K CaMOCTOATCIIBHOMY INUIAHHPOBAHUIO U OCYIICCTBJICHUIO y‘{C6HOﬁ JCATCIBHOCTH.

IHo3HaBarTeJabHbBIC YHHUBepcaJbHbIE yqeﬁﬂble nencrBus bazoBble
JornyeckKue 1eMcTBUA:

YMEHHSI UCIIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS IPH OCBOCHUY 3HAHUN:
PACKpbIBaTh CMBICT XUMHUYECKUX TMOHSATHH (BBIIETSATh WX XapaKTepHbIE MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C JIDYTUMH TOHATUSIMH), HCIIOJIB30BaTh IOHSTHUS
JUTsl OOBSICHEHUS OTJIEIBHBIX (DAKTOB U SBJICHUM, BELIOUPATh OCHOBAHUS U KPUTEPUU JIJIS
KJIaccu(pUKalMud XUMUYECKUX BEIIECTB W XUMHUYECKUX pPEaKIUi, yCTaHABIUBATbH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH H3YyUCHHs, CTPOUThH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHbIC, AEAYKTUBHBIC, IO aHAJIOTHH), JAENaThb BBIBOABI H
3aKJIIOYCHUS; YMEHHE TMPUMEHSTh B MPOIECCE IMO3HAHUS TMOHATHS (MIPEAMETHBIC M
MeTarpeMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XHMUH,
peoOpa3oBbIBATh MIUPOKO TMPUMEHSEMbIE B XUMHHM MOJICIbHBIC TMPEICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ DJJIeMEHTa), XuMuueckas ¢opMmyia U ypaBHEHUE
XUMHUYECKON peakify — NMPU PEIICHUH y4eOHO-TI03HABATENBHBIX 33/1a4, C yU4ETOM DTHX
MOJICJIBHBIX IPEACTABICHUN BBISBIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
M3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIIMHA, BBISBISTH
o0Iue 3aKOHOMEPHOCTH, NPHYUHHO-CJICICTBCHHBIC CBSI3M W TPOTUBOPEYHs] B

HN3y4aCMbIX IMPOHCCCAX U ABJICHUAX.

ba3oBble ucciiegoBaTe/IbCKue 1eiCTBHS.

YMEHHME UCIOJb30BaTh TIOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS, a TAaKXKE B KaueCTBE OCHOBBI sl (DOPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPaBWJIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHU; MPUOOPETEHHE OIbITA MO TIAHUPOBAHUIO,
OpraHu3allid W TPOBEJCHUIO YUYCHUYECKUX SKCIEPUMEHTOB, YMEHHUE HaOJ0aaTh 3a
X0JIOM TIPOIIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyJIUpOBaTh
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O606IH€HI/I$I M BbBIBOJBI II0 PpE3yibTaTaM HpOBCI[éHHOFO OIlbITa, HCCICOOBaHHA,

COCTABJISITh OTYET O MPOJEIaHHON padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOWpATh, AaHAIM3UPOBATh W  HWHTEPHPETUPOBATH  HHGOPMAIIHIO
pa3NUYHBIX BUJOB M (QOpPM MPEACTABICHUS, MOTYYAEMYI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO- TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEp KaHMsI, CIIPAaBOYHbIE MOCOOUS,
pecypcbl MHTepHeTa), KPUTHYECKU OIICHUBATHh MPOTHUBOPEUMBYIO M HEIOCTOBEPHYIO
uH(pOpMAIINIO; YMEHHE MPUMEHSATh Pa3IUYHble METOJbl U 3alpoChl MPHU IOUCKE U
orOope MHPOpPMALIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JJISI BBIMOTHEHUS
y4eOHBIX M IIO3HABATEJBHBIX 3a/1ad OIPEACICHHOTO THUMA, MPUOOpPETEHUE ONbITa B
00JIaCTH UCIOJIb30BaHUSI UHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE
KyJbTYypOll  AKTMBHOIO  WCIIOJb30BAaHUSI  PA3JUYHBIX  IOHUCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMy TMpelacTaBieHus HHGOpMAIMU U
WJUTIOCTPUPOBATh PEIIAEMBIE 3a1a4l HECTO0KHBIMU CXEMaMU, JuarpaMMamH, JPYTUMH
dbopmamu rpadUK U UX KOMOWHAIMSMU, YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH B
mpoiiecce y4eOHOM M HUCCIEeI0BATENbCKONU JACSITENbHOCTH WHGOPMAIMIO O BIUSHUU
MIPOMBIIIEHHOCTH, CEJIbCKOIO XO3SIMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPY KaroIIeH

MIPUPOJHOU CPEJIBL.

KoMMyHMKaTUBHBIC YHHBEPCAJbHbIE Y4eOHbIE AeiiCTBUS:
YMEHHUE 3a/laBaTh BOMNPOCHI (B XOJ€ Avanora M (Wid) JUCKYCCUHU) O CYLIECTBY

o0cy)XnaeMoi TeMbl, (POPMYITUPOBATH CBOU MPEJI0KEHUS OTHOCUTEIBLHO BBITTOJTHCHUS
MIPEUIOKEHHON 3aa4M; IPHOOPETEHHUE OIbITA MIPE3CHTAIIMN PE3yJIbTATOB BHITTOJTHCHUS
XUMHUYECKOTO JKCIIEPUMEHTa (JJa0OpAaTOPHOTO OMbITA, JIA0OPATOpPHOU pPabOTHI 1O
HCCIICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOrO TMPOEKTa), 3aMHTEPECOBAHHOCTH B
COBMECTHOW CO CBEpPCTHUKAMH IMO3HABATEIBHOM W MCCIIENOBATEIBLCKOU JNEATEIBHOCTH
MpU PEIICHUH BO3HHUKAIOIMMX MPOOJeM Ha OCHOBE ydeTa OOIMX HWHTEPECOB U
corjacoBaHusi MO3UIUN (0OCyXaeHHUs, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI»,
KOOpJIMHAIIUSI COBMECTHBIX JCHCTBUM, OMpPEACICHUE KPUTEPUEB IO OIICHKE KauyecTBa

BBITIOJITHEHHOW PabOThI U IPYTHE);

PerynsiTuBHbIe YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBUS:
YMCHHC CaAMOCTOATCIIBHO  OIPCACIATh HOCIMN  JACATCIBHOCTH, IIJIAHUPOBATD,

OCYIIECTBJIATh, KOHTPOJMPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NEeATENIbHOCTh, BbIOMpaTh Haunbosee 3()QPEeKTHUBHBIE CIOCOOBI PEIICHUS YYCOHBIX H
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MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO  COCTaBJIATb WM  KOPPEKTUPOBATH
NPEIJIOKEHHBINA aNTOPUTM JCHCTBUN MPHU BBIIIOJHEHUH 33JJaHUNA C YYETOM MOIYYCHUS
HOBBIX 3HAHMM 00 u3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUAX, OIICHUBATh
COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBIICHHOM II€JIM, YMEHHE HCIOJIb30BaTh U

AHAJIN3UPOBATE KOHTCKCTHI, IIPpCJIaracMbIC B YCIIOBUHN SaﬂaHHﬁ.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHUIO O0S3aTENBHOTO COJEpPKaHUS,
YCTaHOBJICHHOTO JTaHHOHW (henmepanbHON paboueld mporpaMMON, BBIICISIOT: OCBOCHHBIC
00y4YaroIMMUCS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JeUCTBUH, cienupuieckue s
npeaMeTHON o0nactu «XUMHUs», BUILI AEATEIBHOCTU MO MOJYYEHUI0 HOBOTO 3HAHMS,
€ro MHTEpHpeTaIuu, NPeodpa30BaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYCOHBIX U HOBBIX
CUTyalusX.

K koniy oOyuenuss B 8 kJjiacce mpeaMeTHBIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHWYECKHMX TIOHSATHM: aToOM, MOJIEKYJa,
XUMUYECKUH AIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OAHOPOAHAS U
HEOJIHOPOJHAsI), BAJIEHTHOCTb, OTHOCHTENIbHAS AaTOMHAsi W MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAS MAcCa, MacCOBast 10JI1 XUMUUYECKOTO 3JIEMEHTA
B COCAWHEHUU, MOJSIPHBIA  00BEM, OKCHJ, KHCIOTa, OCHOBAaHHME,  COJIb,
AIEKTPOOTPUIIATEILHOCTh, CTETICHb OKUCIICHHS, XUMUYECKas peaKIus, KjacCupuKaIus
PEAKLMI: PEaKLUU COCAUHEHUS, PEAKLIUN PA3JI0KEHUS, PEAKIIUU 3aMEILICHUS, PEAKLINU
oOMeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIIUU, TETIIOBOU A (PEKT peakiuu, iApo aToma,
AJIEKTPOHHBIN CJIOW aTroMa, aToOMHasi OpOuTaj b, paJdyC aToMa, XMMHYECKas CBS3b,
MOJISIpHAsE U HEMOJISIpHAs KOBAJEHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHHOH,
pacTBOp, MaccoBasi JOJisl BemlecTBa (MPOILICHTHAsh KOHIEHTpAIusi) B PacTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MMOHITUNA U MPUMEHSATH 3TH
MOHATUSA TNPU ONUCAHUM BELIECTB M HMX MNPEBPAILLCHUMN; HMCIIOIb30BaTh XUMHUUYECKYIO

CUMBOJIMKY ISl COCTaBIIeHUsT (DOPMYJT BEIIECTB U
YPAaBHEHHM XUMHUUYECKHX PEAKLUH; ONPEIENISITh BAJCHTHOCThH AaTOMOB JJIEMEHTOB B
OWMHAPHBIX COCJUHEHUSAX, CTEMECHb OKHCICHUS DJIEMEHTOB B OMHApPHBIX
COEMHEHUAX, MPUHAIEKHOCTh BEIIECTB K OMPEACICHHOMY KJIAcCy COEAMHEHUN MO
dbopmynam, BUJ XUMHUYECKOU CBSI3U
(KOBaJICHTHasi W WOHHAs) B HEOPraHUYECKUX COCIUHEHUSX; PACKPBIBATH CMBICI

[lepuomnueckoro 3akona J[.JI. MenaeneeBa: JOE€MOHCTPUPOBATH ITOHUMAHHUE
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NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT HX IOJIO)KEHUS B
[lepuonnueckoi cucreMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSTHCTBA COCTaBA,
ATOMHOMOJICKYJISIPHOTO Yy4Y€HHUs, 3aKOHa ABOrajipo; OIHKCHIBATh M XapaKTepU30BaTh
tabnuunyto popmy Ilepuoguueckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh MOHITHS «TJIaBHAs moAarpymmna (A-rpymnmna)» u
«mobounas mnoarpynna (b-rpynma)», Maneie U OoJblIME MEPUOAbI, COOTHOCUTH
0003HaueHus, KOTOpble UMetoTcss B Tabnuue «llepuonuueckas cucteMa XUMUYECKUX
sanemeHToB /.M. MenjeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAl sjpa, oOOIllee YHUCIO DJJIEKTPOHOB U
pacmpeneyneHue WX TO DJICKTPOHHBIM CJOSIM); KIACCU(DUIIMPOBATH XUMHUYECKUE
AJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA, XMMHUUYECKHE peakiuu (10 YUCIY M COCTaBy
YyYaCTBYIOIIUX B PEaKIMU BEHIECTB, MO TerioBOMY 3¢ (deKTy); XapaKkTepru30BaTh
(omuchiBaTh) OOIIME XUMHUYECKHE CBOMCTBa BEIIECTB PAa3JUYHBIX  KJIACCOB,
MOATBEPKIAsl ONHUCAHWE TPHUMEPAMH MOJICKYJISPHBIX YPaBHEHHHA COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIMii; TPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HX
Ka4ueCTBEHHOI'O COCTAaBa,
BO3MOYKHOCTH TIPOTEKAHHMSI XHMHYCCKHUX TPEBpANICHUN B PAa3IMYHBIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (hopMyJie COCIUHEHHUS, MACCOBYIO JIOJIIO
BCIIIECTBA B PACTBOPE, MPOBOJIUTH PACUYCThI 1O YPABHCHHIO XUMUYECKOW pEaKIIHH,
MIPUMEHSATH OCHOBHBIE OIEPAIlUd MBICIIUTCILHON NEATCTLHOCTH — aHAJM3 W CHHTE3,
CpaBHEHHE, 00001ICHME, CHCTEMAaTH3AIUIO, KJ1accu(uKaIuto, BBISIBIICHUC
MPUYMHHOCEACTBEHHBIX CBS3eH — JUISI M3YYCHHS CBOMCTB BEIIECTB M XWMHUYECKHX
peakImii, €CTeCTBCHHO-HAyYHBIC METOABI IIO3HAHWS — HAOMI0IeHNe, HW3MEpPCHHE,
MOJCIIUPOBAHUE, OKCIIEPUMEHT (peajbHBId M MBICICHHBIN); CIeA0BaTh IpaBUIaM
MOJIP30BAHUS XUMHUYECKOH TOCY0M W J1abopaTopHBIM OOOpYJAOBAaHHEM, a TaKKe
mpaBujaM OOpaIlleHHus C BEIIeCTBAMH B COOTBETCTBHM C HMHCTPYKIHMSIMH 10
BBITIOJITHCHHIO J1TA0OPATOPHBIX XHMHYECKHX OIBITOB IO IOJYYCHHUIO W COOHMPaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAa W KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAEICHHON MacCOBOM J10JIed paCTBOPEHHOIO BEILIECTBA, INIAHUPOBATHh U MPOBOJUTH
XUMUYECKHUE DKCIIEPUMEHTHI 110 PACIO3HABAHHWIO PACTBOPOB IIEIIOYCH M KHUCIOT C
MTOMOIIBI0 UHANKATOPOB (JIakMyc, (heHoNTaIeH, METUIIOPAHXK U JIPYyTHe).

K xoniy obyuyenus B 9 kjiacce mperMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUN:
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PACKpbIBAaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHATUN: XMUMHYECKUH DSIIEMEHT,
aToM, MOJEKyJla, HMOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKasl peakiius,
XUMHUYECKasl CBs3b, TEIJIOBOW A(DPEKT peakuuu, MoJib, MOJSPHBIA 00BEM, PacTBOP,
AJIEKTPOJUTHI, HEIEKTPOJIUTHI, DIEKTPOIUTHUECKAST TUCCOIMAIUS, PEaKIUd HOHHOTO
oOMeHa, KaTaau3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOPATUMBbIC PEaKIINH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH, OKHUCIIUTEIb, BOCCTAHOBUTEb,
OKHCJICHHE W BOCCTAaHOBJICHHE, auIoTponusi, amM(pOTEpHOCTh, XUMHUUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJUIMYECKas), KpHUCTaJUIMUeCKas pEnICTKa, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW peakIuu, TMPeIeSbHO JIOMyCTUMAs
koHeHTpanus [1JIK BemiecTa; WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX
MOHATUN U IPUMEHSATHITH
MOHSATUSI TIPU OMHCAHUM BEUIECTB M WX MPEBpAIEHUN; HCIOJIb30BATh XHUMHUYECKYIO

CUMBOJIMKY JIJIsi COCTaBJIeHUS (DOPMYJI BEIIECTB U
YpPaBHEHUN XHUMHUYECKHX PEaKIUui; ONMpeAessiTh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COEIUHEHMSIX pa3JIMYHOrO COCTaBa, IPUHAMICKHOCTD
BEILIECTB K OMPEIEICHHOMY KJIacCy COeUHEHUM 1Mo (hopMysiaM, BUJl XUMUYECKON CBSI3U
(koBasieHTHAas, MOHHASI, METAJUTMYECKAsl) B HEOPTaHUYECKUX COCIMHEHUSIX, 3aps]l HOHA
M0 XMMHYECKOW (QopMyiie, xapakTep Cpellbl B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX
COEMHEHUI, TUIl KPUCTAIUIMYECKON PEIICTKA KOHKPETHOTO BEIIECTRA;

packpbiBath  cMbican  [lepumommueckoro  3akona JI.MI. MeHneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHWMAHUE: OMUCHIBATh U XapaKTEPU30BaTh TAOTUYHYIO (popMy
[Tepuoguyeckoil CUCTEMbl XUMHUYECKHX OHJIEMEHTOB: pa3linyaTh MOHSATUS «TJIABHAs
noarpynmna (A-rpynmna)» u «mnobdounas mnoxarpymnmna (b-rpymma)», Maneie u OoJbline
MEPHOJIbI, COOTHOCUTHh 0003HAYEHUS, KOTOPhIE UMEIOTCA B MEPUOIUIECKON TabmuIle, C
YUCJIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIIO SJIEKTPOHOB M PACIIPEICIICHUE UX IO AJICKTPOHHBIM CIIOSIM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB DJJEMEHTOB W UX
COCIMHEHU I
B MpeJeyax MajblX NEPUOJOB M TIABHBIX MOATPYHI C YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMHYECKHE AJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKUE
peakiuu (10 YKMCIYy W COCTAaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
abhdexty, 1O M3MEHEHUIO CTENEHEeW OKHUCJIEHUS XUMHYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOIMME W CHeUU(PUYECKHUE XHUMHYECKHE CBOMCTBA

IMPOCTBIX U CIIOKHBIX BCUICCTB, MOATBCPIKAAA OITMCAHUC IIPpUMEPAMUN MOJICKYIIAPHBIX 1
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MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHI, COCTABIISTh YPaBHEHHS
AIIEKTPOJIMTUICCKON JUCCOITUAIINH KUCIIOT, IIEI0UEH U COJICH, TTOTHBIC U COKPAIICHHBIS
ypaBHEHHsI PEAKIMii HOHHOTO OOMEHA, ypaBHEHHS PpEaKIUil, MOATBEPKIAFOIINX
CYIIICCTBOBAaHME TEHETHMYECKOW CBS3M MEXIy BEIIECTBAMHU Pa3MYHbIX KJIacCOB;
PacKphIBaTh CYINTHOCTh OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIINI TIOCPEICTBOM

COCTaBJICHUS AJICKTPOHHOTO OajaHca »dTHUX pEakIui; MPOTrHO3UPOBATH CBOWCTBA

BEIIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH

MPOTEKaHUSI XWMUYECKHX TMPEBpAICHUH B PA3JIUYHBIX YCIOBUAX; BBIYUCIIATH
OTHOCHUTEIFHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOTO 3JieMeHTa 1o ¢GopMyse COSAMHEHHUS, MAacCOBYIO JOJIO0 BEHIECTBAa B
pacTBOpe, MPOBOAUTH PACUCThl MO YPABHEHUIO XUMHUYECKOW pEaKIUu; COOJIOAATh
MpaBuja MOJIb30BaHUS XUMHUYECKON MOCY/IONM M J1ab0paTOpHBIM OO0OpYyIOBaHHMEM, a
TaK)Ke TMpaBuiia OOpaleHusi C BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUAMH I10
BBITIOJIHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB IO TMOJYYEHUIO U COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHaka M YIJIEKHUCIOro Tas3a); MPOBOJAUTH PEaKIINH,
MOATBEPKIAIONINE KAUYEeCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB: PACIO3HABATh
OTBITHBIM MyTEM XJIOPUJI-, OpOMUI-, HOJIUI-, KapOoHaT-, hocdat-, cuiamkar-, cyabdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHUSI U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJHBIX PAcCTBOPAX HEOPTaHWYECKUX BEIIECTB; MPUMEHATH OCHOBHBIC OIEpaIluu
MBICJTUTEILHON JIESITEIHPHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 0000IIeHuE,
CUCTEMATHU3AIINIO, BBISBICHHE TPUYMHHO-CIEACTBEHHBIX CBA3€H — IS H3y4YeHUs
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN, €CTECTBEHHO- HAYYHBIE METO/IbI TO3HAHUS —

HaOIr0IcCHNE, U3MEPEHHE, MOJICITMPOBAHNE, IKCIIEPUMEHT (peabHbIM U MBICICHHBIN).
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denepanbHas padbouas nporpamma | Xumusi. 8—9 kiaccer (0a30BbIl YPOBEHb)

TEMATHUYECKOE
IINIAHUPOBAHMUME
8 KJIACC
HaunmenoBanune
No KommaectBo OcHOBHBIEC BUBI I€ATCIbHOCTH
pa3aenoB U TEM Conepxanue o0ydeHuUs
/11 4acoB o0yyJaronmxcs

y4eOHOT0 TIpeIMeTa

Pazjen 1. [lepBoHayanbHble XMMHYECKHE MOHATHS

1.1 | Xumusa — BakHas
001acTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIeSITeJIbHOCTH

YCJIOBCKA

5

[Ipenmer xumuu. Ponb XMMUM B KU3HU
yenoBeka. XUMUs B CUCTEME HayK. Terna
u BemlectBa. Dusnyeckue cBOMCTBA
BCIIICCTB. ArperatHoe COCTOSIHHE
BemiecTs. IIoHsITHE 0 MeTOoJaX MO3HAHUS
B XUMHH. YUHCTEIE BEeNIecTBA U CMECH.

Cnoco0sI pazjiesieHus: cMecei.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOM MOCY/I0M, ¢
npaBuIamMH pabOTHI B JabOpaTOpUu U
nmpreMaMu 00paIieHus ¢ 1a00paTOPHBIM
000pyTI0BaHUEM.

duznueckue CBOICTBa o0pa31oB

PackpbIiBaTh CMBICT H3y4aeMbIX MOHSITHH.
PackpbiBaTh posib XMMUH B NMPUPOJIE U
YKU3HU YEJIOBEKA, €¢ CBA3b C IPYTUMU
HayKamH.

PaznuuaTth unMcThIe BEIIECTBA M CMECH,
OJHOPOJIHBIE Y HEOIHOPOJIHBIE CMECH.
Paznuuate pusnueckue u XuMu4ecKue

SIBJICHUSL.

CrnenoBaTh aaropuTMaM HCIOIb30BaHUS
AKCIIEPUMEHTAIIbHBIX METOJIOB —
HAOJIIOICHHS ¥ DKCTICPUMEHTA.
Habmtonate U onuckiBaTh OOBEKTHI MPU
IIPOBEICHUHA JEMOHCTpALINI 51
Ja00paTOPHBIX OMNBITOB MO HW3YYCHUIO
(bu3HUEeCKX CBOMCTB BEIIECTB, CIIOCOO0B
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denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

HCOPraHNM4YCCKNX BCIICCTB — MCTAJIJIOB

1 HEMETAJUIOB.
CnocoObl  pazzeneHusi  cmecei
(punbTpoBaHUE,  BBIAPUBAHHE,
JTUCTUIUISILMSL, XpoMaTorpadus).

paszeneHus CMecel BEIECTB.
[IpoBOAUTE XUMUYECKUN DKCTIEPUMEHT
IIPH pa3AeiIeHu cMecel (Ha mpumepe
OYKCTKH MOBAPEHHOM COJIN) B XOJI€

Jlabopamopnvie onvimui:

N3yuenune u onucaHue (PuU3HUECKUX
CBOMCTB 00pa3lloB HEOPTaHWYECKUX
BELIECTB.

N3ydenue crnocoOoB pa3ziesieHus cMmecei
(C MOMOIIIbIO MarHuTa).

IIpakmuyeckue pabomuwi:

Ne 1. IIpaBuna paboTsl B 1abopaTopuu 1

npueMbl OOpallleHus ¢ J1abopaTOpHBIM
000pyTIOBaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYMCTKH MOBAPEHHOM COJIN)

npaktudeckoit padotel Ne 2. CnemoBaTh

NpaBWjiaM TOJBb30BAHHUS  XHUMHUYECKOMH
IOCY 101 17§ 71a00paTOPHBIM
o0opynoBaHUEM, a TakKXKe IMpaBUIamM

oOpallleHusl ¢ XUMUYECKUMU BEILECTBAMU
B COOTBETCTBUU C HMHCTPYKLUEH

OpU  BBINOJHEHUU TMPAKTHUYECKON
pabotsr Ne 1.

BricTpanBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITOPOM HA
uH(pOpMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XuMUHU
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denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

1.2.

Bemectsa u
XUMHUYECKHUE
peakiumn

15

ATOMBI U MOJIEKYJIBI. XHUMUYECKHE
aneMeHTbl. CHUMBOJBI XUMHUYECKHUX
371eMEHTOB. [IpocThie M CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUECHHE.

Xumuueckass  popmyma.  BaneHTHOCTH
aTOMOB XMMHUYECKHUX JIEMEHTOB.

3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHAS. ATOMHAs Macca.

OTHOocuTEeNbHAs MOJICKYJISIpHAas Macca.
MaccoBas 10JIs1 XUMHUYECKOI'0 3JeMEHTa
B COCTMHCHHUHU.

OnpenensiTh NPU3HAKH XUMHUYECKHX
peakiuii, yCIOBUS HX MPOTEKAHHUS.
OOBACHATH CYIIHOCTh (PU3MYECKHX U
XUMHUYECKUX SIBICHUIN C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI.
Knaccudunmposatsb XUMHUYECKHUE
peakuuu (IO YHCIYy U  COCTaBy
pearupyrommx 4 00pa3yromuxcs
BEIIIECTB).

CocraBnsate  (opmyabl  OMHApHBIX
BELLECTB MO0 BAJICHTHOCTU M ONPENEIAThH
BaJICHTHOCTB MO (pOpMyJIaM BELIECTB.
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denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

KonuyectBo Bemiectsa. Mosnb. MossipHas
Macca. B3aumMocBs3b KOJIMYECTBA, MACCHI
U YHCTIa CTPYKTYPHBIX €JIMHUIL BEIECTBA.
Pacuétsl o opmynamM XUMHUYECKUX

COEIMHEHUN.

duznyeckue M XUMHYECKHE SBJICHUS.

XrMHUYECKas peakus U €€ IPU3HAKH.
3aKOH COXpaHEHUsI MacChl BELIECTB.
XHWMUYECKUE YPABHEHUS.
Knaccudukanus XuMUYECKHX peaKUuui
(coenMHEHUs1, pa3NIoKEHUs, 3aMeIleHus,
obmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue CBOMCTBa 00pasioB
HEOPTraHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OO6pas3iibl BEIIECTB KOJIMUYECTBOM 1 MOJIb.
dusndeckue sBIeHU (TIJIaBJICHUE BOCKa,
TastHUE JibJIa, pACTUPAHHE caxapa B
CTYNKE, KHIIEHHE W KOHAEHCAIIUSI BOJbI).
XUMUYECKUE sIBJICHUS (TOPEHUE CBEUH,
IIPOKAJMBAHUE METHOM TIPOBOJIOKH,

BSaHMOJleﬁCTBHC COJbI UJIK M€JIa C

PaccraBnsate  kodppuIMEHTHI B
YPaBHCHUSAX XHMHYCCKUX pEaKIhii.
HabGmronate U omuceiBaTh OOBEKTHI
IpY TIPOBEJICHUU JEMOHCTPAIMA M
71a00paTOPHBIX OIBITOB.

[IpoBONUTE BBIYUCICHHS IO (GopMyIam
XUMUYCCKUX COCAMHCHUN U yPaBHCHHSIM
XUMHUUYECKUX PEaKIIUH.
[IpuMeHSTh €CTeCTBEHHO- Hay4YHBIC
METOAbl TIO3HAHUSA (B TOM YHCIIE
HaOJIIoIcHHE, MOJICTTUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIC OIEpaIluu
MBICJIUTEIIBHOM JIESITeIbHOCTH
(cpaBHeHuUe, KiaccudUKaIiys)

BricTpanBath pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(pOpMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
armapar Kypca XuMHH
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denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

COJISTHOM KUCJIOTOM).
Ha6nronenue npu3HakoB NpOTEKaHUS

28



denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)
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denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

XUMUYECKUX PEAKIHil (pa3ioKeHUe
caxapa, B3auMOJICCTBUE CEPHOU
KHUCIIOTHI C XJIOPUIOM Oapusi, MOJyYeHue
1 pasnoxxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aMMOJICHCTBUE Kele3a C
pactBopoM conut meau (I1). OnbIThl,
WJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS
MAacChlI.

JlabopamopHvie onvimol:

Co3manne MoJIesIe MOJIEKYJT
(IapocTep>KHEBBIX).

Onucanve  (QuU3MYECKUX  CBOMCTB
00pa3IoB HEOPTaHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

Habmonenue ¢usnueckux (miaBieHue
BOCKa, TasHUE JIbJla) U XUMHUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH) SIBJICHUIA.

HaOnronenue u onucaHue NMpuU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEaKIUM
Pa3HBIX THUIIOB.

Buviuucnenus: 0THOCUTEIBHON
MOJIEKYJISIPHOM MacChl BEUIECTB,
MOJISIPHOM Macchl, MacChl BEILIECTB,
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denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

MacChl ¥ KOJIMYECTBA BEIICCTBA;
MacCOBOH JTOJIM XUMHUYECKOTO dJIEMEHTa
1o hopMyIie COeTUHEHUS;
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DdenepanbHas pabouas mporpamma | Xumust. 8—9 kiaccel (0a30BbIi YPOBEHD)

10 YPaBHCHUSAM XUMHUYECKUX PEaKLUN:
KOJIMYECTBA, MAacChl BEIIECTBA  II0
U3BECTHOMY KOJINYECTBY, Macce
PEareHTOB WM IPOJYKTOB PEAKLIUH

Utoro no pazaeny 20

Pa3z1e.11 2. Ba:kneiimue NMpEeaACTABUTEIN HECOPTaHNIECCKHUX BEIIECTB
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denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

2.1

Bosnyx. Kucmopon.
[Tonsitue 06
OKCHJIAX

Bo3nyx — cMech razoB. CoctaB BO3ayXa.
Kucnoponq — »oamemeHT u  mpocrtoe
BemecTBo. HaxoxxneHue kuciopona B
npupone, QU3NYECKHE U XUMHYECKUE
cBolcTBa (peakuuu ropeHus). OKCHUIBIL.
[Ipumenenne  kucinopona.  CrocoObl
MOJIyYeHHUSI KUCIOpOAa B JIaDOpATOPUU U
MPOMBIIIUIEHHOCTH. Kpyrosopor
kucimopona B mpupope. O30  —
AJUIOTpOIHAsA MOJU(UKAIUS KUCIOPOa.
TennoBoit 3PheKT XUMHUUECKON peakIuu,
TEPMOXMMUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMUYECKHE peakuuu. ToIInBO:
yroJib U METaH. 3arpsi3HEHUE BO3AyXa,

addexkra,

YCHUIICHHC IMapHUKOBOT'O

pa3pylieHue 030HOBOTO CJIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE ompezeneHue coaepKanus
KHCJIOPOJIa B BO3/IyX€E

[Tonyuenue, coOupanue, pacro3HaBaHUE

Hcnonps30BaTh XMMUYECKYIO CUMBOJIMKY
JUIS  COCTaBJIeHUs (HOPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKHUX
peakuuii ¢  y4acTUEeM  KHCJIOpO/a.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3MlyXa, (U3MUECKHE W XHUMHUYCCKHE
CBOMCTBA KHCJIOPOAA, CIOCOOBI €Tro
MOJIYYCHUS, TTPUMEHEHUE W 3HAYCHUC B
IpUpOC u KUZHH YeloBeKa.
CpaBHHMBaTh pCaKIMd TOPEHUS W
MEJIEHHOTO OKHUCIICHHS.

OOBICHATH CYIIHOCTh DKOJIOTHICCKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HCHHUEM
BO3/yXa.

Crnenosath mpaBuiiam 6€30macHOM
paboThI B 1a00OPATOPUH MPU
UCIOJIb30BAaHUU XUMUYECKOH MOCY bl U
000pyI0BaHUs, a TaKKe MpaBUiiaM
oOpareHus ¢ TOPIOYMMU BEIIECTBAMHU.
[InanupoBaTh 1 OCYIIECTBIATH HA
IIPAKTUKE XUMHUYECKHUE SKCTICPUMECHTHI,
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U  W3y4YeHUE  CBOMCTB  KHCIIOPOJA.
HaGumoienue B3anMo1€CTBUS BEILIECTB C
KHCJIOPOJOM U YCJIOBHUSI BO3HUKHOBEHHSI
Y IIPEKpAICHHs TOPEHUS (T1oXkKapa).
JlabopamopHmbwiii onvim:

O3zHakomiieHHE ¢ 00pa3mamMu OKCHIOB U
OIMCAaHUE HUX CBOWCTB. [Ipaxkmuueckas
paboma: Ne 3. IlonyueHue u cobupanue
KHCJIOPOJa, U3yYEHHE €r0 CBOKCTB.

Buviyucnenus: MOJIEKyISIpHONU MacChl
KHMCJIOPO/JIa U 030HA HA OCHOBAaHUH
aTOMHOM MacChbl XUMHUYECKOTO
7JIEMEHTA; KOJNYECTBA, MACCHI
BEIIIECTBA 10 YPABHECHUSIM XMMHUUECKHUX
peakumii

IPOBOAUTH HAOIOACHHUSI, 1€TaTh BBIBOJIBI
0 pe3ylbTaTaM JKCIEpPUMEHTa MpHU
NPOBEJCHUH JIA0OPATOPHBIX OIBITOB U
PaKTHYECKON pabOTHI.

BEIUHCIISITE KOTUYECTBO BENIeCTBa, 00BEM
raza o popmMmysam.

VYyacTBOBaTh B COBMECTHOM paboTe B
rpy1Ie.

BricTpauBath pa3BEpHyThIE TUCEMEHHbIE
U YCTHBIE OTBETHI C OIOPOIl HA
uH(pOpMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO

MCTIOJIb30BAaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUuu

2.2

Bonopon. Ilonsitue
0 KHCJIOTaX M COJISIX

Bopgopon — oamemeHT u  mpocToe
BelecTBO. HaxoxkaeHue Bogopoaa B
npupojsie, PpuznuecKkue U XUMHUYECKUE
CITOCOOBI

CBOWCTBAa, IPUMEHEHHUE,

nonyyenus.  Kucmotel wu  conm.
Momnsipubiii 00bEM razoB. Pacuersl mo
XUMHAYECKUM YPaBHEHUSIM.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHM
Y IPUMEHSATH 3TU TOHSATHUSI IPU OTIHCAHUU
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
MIPUMEHEHUE.

Cobupathb mpubop 1715 TOTyUEHUS

BOJIOPO/IA.
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[Tomyuenue, cobupanue u

Hcnonp30BaTh XMMUYECKYIO CHMBOJIUKY
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pacrno3HaBaHuE BOAOPOA.
B3aumogeiictBue BoAOpoIa € OKCHUIOM
menu (II).

JlabopamopHmbwiii onvim:

BzanMoaelcTBue KUCIOT ¢ METaJlJIaMU.
llpaxmuueckas paboma.

Ne 4. Tlonyuenue u cobupanue BoI0poa,
U3yUYECHHUE €r0 CBOUCTB.

Boruucnenus: o00bEMa, KOJHYECTBA
BEIIIECTBA ra3a Mo €ro M3BECTHOMY
KOJIMYECTBY BEIIIECTBA U 00BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIIUU

Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUH
ra3oB

JUIS  COCTaBJIeHHsA (OPMYJT BEIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XWMHUYECKUX
peakuuii ¢  y4acTMEM  BOJOpOJA.
Bpruucnsate MOJSIPHYIO MAacCy BEUIECTB;
KOJMYECTBO BEIECTBAa, OOBEM Trasa,
Maccy BEILIECTBA;

[IpoBoguTh pacyeThl MO YypPaBHEHUSIM

XUMUYCCKUX  pEaKIMi:  KOJHWYCCTBA,
00BbEMa, MacChl BEIIECTBA 110 H3BECTHOMY
KOJIMYECTBY, O0OBEMYy, Macce pearcHTOB
WM TTPOYKTOB PEAKITUH.

Oe30IacHoO

CJ'IGI[OBaTI) IIpaBHUJIaM

paboThI B nJabopaTopuu pu
UCIOJIb30BAHUU XUMHUYECKON MOCYIbI U
o0opymoBaHUsA, a TakXKe IpaBUIaM
oOpareHus: ¢ TOPIOYUMHU BEIIECTBAMU B
OBITY.
[InanupoBaTh ¥  OCYIIECTBISATH  Ha
MPAKTUKE XUMHYECKHE HKCIICPUMEHTHI,
IIPOBOJIUTEH HAOJIOICHUS, IeJIaTh BBIBOIbI
10 pe3yibTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B

rpyIe
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2.3

Bopa. PactBopsl.
ITousitue 00
OCHOBAHUAX

du3nyuecKkne CBOMCTBA BOJABL. Bojga kak
pacTBOpUTENb. XHWMHUYECKUE CBOMCTBA
BOJBL.

OcHOBaHUA.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y IPUMEHSTh 3TU MOHSITUA IIPU ONTUCAHUHT
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
XapaxkTepu3oBaTh PU3NUECKUE U
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PactBopsl. Pose pacTBOpOB B npupoze u
B KW3HU 4esoBeKka. KpyroBopoT BOjAbI B
pupoje. 3arpsi3HEHUE MPUPOJIHBIX BOJ.
OxpaHa ¥ O4YKMCTKa TPUPOJAHBIX BOJ.
HacpimieHHbie 1 HEHACHIILIEHHBIE
pacTBOpPBI. PACTBOPUMOCTH BEILIECTB B
BOJIe. MaccoBas 10Jisl BEIIECTBA B
pacTBope.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

PacTBOpeHUE BEecTB ¢ pa3inuHON
PacTBOPUMOCTBHIO.
B3anmoneiictBue BOABI C  METaJUIaMH
(HaTpueM U KaJIbIIUEM).

UccnegoBanue pacTBOpOB  KHUCIOT U
HIEJI0YEN € MOMOIIBIO UHANKATOPOB.
Jlabopamophvie onvimul ccrienoBanmue
0COOCHHOCTEM pacTBOPEHHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.

[IpuroroBieHue pacTBOPOB C
OTpeICICHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEUIECTBA.
Ilpakxmuuecxas paboma Ne 5.
[IpuroroBiieHre paCTBOPOB C

XUMUYECKUE CBOMCTBA BOJIbI, €€ POJIb KaK
pacTBOpPUTENIL B INPUPOAHBIX IIpoleccax.
CocTaBisiTh  ypaBHEHHUS  XUMHUYECKUX
pPEAKLMM C y4aCTUEM BOJBI.

OOBACHATH  CYIIHOCTh  DKOJIOTMYECKUX
npo0ieM, CBSI3aHHBIX C 3arpsi3HEHHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OUMCTKUA BOBI
OT IPUMECEN, MEPHI 10 OXPAaHE BOJ OT
3arpsA3HCHMUS.

[manupoBaTh W OCYIIECTBIATH HA
IIPAKTUKE XUMUYECKUE

AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JIeJ1aTh o

BBIBOJBI pe3yiibTaTaM

IKCIIEPUMEHTA npu MIPOBEICHUU
71a00paTOPHBIX OIBITOB M MPAKTUYCCKOMN
paboTHI.

Crnenosathb mpaBuiiam 6€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BAaHUU XUMUYECKOH MOCYIbI U
000py/I0BaHUS.

[TpoBOIUTH BBIYMCIICHUS C TPUMEHEHUEM
MOHATUSL «MaccoBasl JIOJIS BEIECTBA B

pacTBope».

BricTpanBaTh pa3BEpHYThIE TUCHMEHHbBIE
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ONPEAECICHHON MaCCOBOM J10JIEH
PacTBOPCHHOTO BEIIIECTRA.

U YCTHBIE OTBETBI C OHNOPOU
uH(pOpMaIUIO u3 yueOHUKa
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO

Ha
151

39



denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

Buviuucnenus:

C HUCIIOJIB30BaHHUCM IIOHATHA
A0JIs1 BECCTBA B paCTBOPECH

«MaccoBaid

WCIOJIb30BaTh MW3YUYCHHBIN ITOHSITUWHBIN

armapar Kypca XuMHH
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2.4

OCHOBHBIE KJIACChI
HEOPTaHHMYCCKHUX
COeIMHEHUN

11

Krnaccudukanus HeopraHmuecKkux
coenunennit. Oxcunpl. Knaccudukanms
OKCHUJIOB: cOJIe00pa3yroline (0OCHOBHBIE,
KHCJIOTHBIE, aM(OTepHbIC) U
HecolieoOpasyromue. Homenkiarypa
OKCHJI0B. PUBHUECKUE U XUMUYECKUE
CBOMCTBA OKCHUJOB. [lomydyeHue OKCUIoB.
OcHoBanus. Knaccudukanus ocHOBaHUI:
IEJI0YU U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBanuii. ®uznueckue
U XMMUYECKUE CBOMCTBA OCHOBAHUM.
[TomyyeHne OCHOBaHUM.

Kucnotel. Knaccuduxammss  Kucior.
Howmenknarypa kucnor. dusznueckue u
XUMUYECKUE CBOMCTBA KHCIOT. Psn
aktuBHocTH MeTasuioB H.H. bekerosa.
[Tony4yeHne KHACIIOT.

Comnu. Homenknarypa COJIEN.
DU3NYECKUE U XUMUYECKHE CBOKCTBA
cosent. [lonyuenue conen.

I'eneTndeckass CBsI3b MEXAYy KiaccaMu
HEOPTaHUYECKUX COCTUHEHUM.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydaemole
BEIIIECTBA TI0 COCTABY U CBOHCTBaM.
CoctaBnsaTh GOpPMYIIBI OKCUI0B, KUCIIOT,
OCHOBaHWIA, COJICH 1 Ha3bIBATh UX TI0
MEKIYHAPOIHOW HOMEHKIIATYpE.
[TporHo3upOBaTH CBOMCTBA BELIECTB HA
OCHOBE OOIINX XUMHUYECKUX CBOHCTB
M3yUYEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSITCA.

CocTaBnsTh MOJIEKYJISIPHBIC YpaBHEHUS
peakuui, WDTIOCTPUPYIOMINX
XUMHUYECKHE CBOMCTBA M  CIIOCOOBI
NOJMYYeHHUsT  BEUIECTB  H3YYEHHBIX

KJIACCOB/TPYTIIL, a TaKXe
MIOJITBEPOK IAFOIIINX TeHETUYECKYIO
B3aMMOCBSI3b MEXKITY HUMHU.
[TpousBoanThH BBIYMCIICHHUS 1o

YPaBHEHUSIM XUMHUYECKHX  PEaKLIHM.
[tanupoBate W  OCYLIECTBIATH Ha
MIPAKTUKE XUMHYECKUE

AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
3KCIIEPUMEHTA NPU IPOBEICHUU
J1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
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OO0pa3ipl HEOPTraHUYECKHUX BEIECTB
Pa3JIMYHBIX KIJIACCOB.

OnbIThI, WUTFOCTPUPYIOIIUE XUMHUUYECKUE
CBOWMCTBAa  KJACCOB  HEOPraHUYECKHUX
BEILECTB.

JlabopamopHhvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
IEI0YEHN € MOMOILBIO HHAUKATOPOB.
N3ydenune B3auMOAEHCTBHS KACIIOT C
METaJUIAMU, PEAKLIUI HEUTpaIU3alu.
B3anmoneiicTBrue pacTBopa CEpHON
KUCIIOTHI ¢ okcuaom meau (II).
[Tomy4yeHne HEpacTBOPUMBIX OCHOBAHUU.
BriTecHeHre 0IHOTO MeTaila APYTrUM U3
pacTBOpa CoJH.

Ipaxmuueckas paboma

Ne 6. Pemenue skcrnepruMeHTaIbHBIX
3a7a4u 1o TeMe «BakHeHlIme KIacchl
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenusa:

[0 YPaBHEHHUSIM XUMHUYECKOW pPEAKIUU:
KOJIMYECTBa BEIECTBA, 00BEMa, MaCChl
0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,

paoor.
CnenoBarh mnpaBwiam 0e€30MacHOM

paboTel B  JabopaTopuM  IpHU

HCIIOJIb30BaHNH XUMHYECKON

MOCYJIbl U 000PYI0BAHMUS.

BricTpanBaTh pa3BEepHyThIE MMCbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM HA
uH(pOpMAIUIO U3 YUeOHHKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUuu
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o0BeMy,  Macce
IPOAYKTOB PEAKITUH

peareHToB

500051

Uroro no pazneny:

30
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Pa3nea 3. Ilepnoauyeckuii 3axkon u [lepuoanyeckas cucrema xumudeckux 3j1eMmenToB /1. . MennesieeBa. Ctpoenue

aTOMOB. XUMHYeCKAasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIIun

3.1

[Tepuoanueckuit
3aKOH H
[lepnonnueckas
cucreMa
XUMUYECKHUX
AJIEMEHTOB

J1. 1. Menneneena.

Ctpoenue atoma

7

[lepBbie mOMBITKY KiIaccuuKanum
XUMHYECKUX 3JIeMEHTOB. [loHsATHE O
IPYIIAaX CXOAHBIX AJIEMEHTOB

(LIETTOYHBIE U IIETOYHO3EMEIIbHbBIE
METaJllbl, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITeprnonnueckut 3akoH. Ilepuonnueckas
CUCTEMA XMMHUYECKUX JIEMEHTOB

.. Menneneesa. Kopotkonepuoanasi u
JUTMHHOTIEpUOAHAS. (POPMBI
[leproguyeckoid CHUCTEMBbl XUMHUYECKHUX
anemenToB .M. MenneneeBa. Ileprnonsl
u  rpynmbl.  Du3MYECKMH  CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB Mepruoaa
Y TPYIIIbI AJIEMEHTA.

Crtpoenue artomoB. CoOCTaB aTOMHBIX
anep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB IMEPBbIX
20 XMMHYECKHUX AJIIEMEHTOB
ITeprnoauueckoi CUCTEMBI

JAN. MenngeneeBa. XapaxkTepucruka

PackpbIBaTh CMBICI HEPUOIUUECKOTO
3aKOHa.

OnuceiBaTh CTPOCHHUE TAOIHIIBI
«ITepuoanueckasi cucreMa XUMUYECKUX
aneMmeHTOB .M. MeHnnaeneeBay.
MopaenupoBaTh CTPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U MOIyPOBHEN
IIPU TTOMOIIHM PUCYHKOB, JIEKTPOHHBIX
KOH(UTYpaluii U 3JEKTPOHHO-
rpadguueckux Gopmyi. [loscHATh
(bu3HUeCcKuil CMBICIT TOPSAIKOBOTO
HOMEpPa, HOMEPOB NIEPUO/IA U TPYIIIIbI
AIIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE SIIEMEHTBI
MEPBBIX TPEX MEPUOAOB, KaJIHM, KAIbIIUN
U UX COCJUHEHHUS IO TMOJOXKEHUI0 B
[Tepunoanueckoii CHUCTEME J.N.
Meneneesa.

OOBCHATH OO0IME 3aKOHOMEPHOCTH B

U3MEHEHUM  CBOMCTB  XMMHYECKHUX
AJIEMEHTOB  (M3MEHEHUE  paJNyCOB
aTOMOB, ANEKTPOOTPHULIATEIBHOCTH,

BAJICHTHOCTH) M WX COCIUHEHUU B
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XUMHWYICCKOT'O OJICMCHTA 110 cro

IIOJIOKEHUIO B [lepronnueckon
cucteme J[.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca

npeaenaax MajlbIX MEePUOJOB U TIaBHBIX
HNOATPYIIT C YYETOM CTPOCHHS UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAIUTNYECKUX
CBOWCTB IO TPyIIIaM U IEPUOJAM.
3nauenue [lepuoauyeckoro 3akoHa u
[Ieproauyeckoi CHCTEMBI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HAYKU U
npaktuku. J[.J11. MenaeneeB — yueHblil 1
IPAKIaHVH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopelictBue ruapokcuaa LIUHKA C
pacTBOpaMM  KHUCJIOT UM IIEJIOYEH.
MopnenupoBaHue CTPOECHHUS MOJIEKYII
IpU IIOMOIIM PUCYHKOB, MOJEIEH,

ANIEKTPOHHBIX M CTPYKTYPHBIX (HOpMYIL.

Tabmuna «Ilepuonnueckas cucrema
XUMHUYCCKHUX 3JIEMEHTOB ..
MennenaeeBay.

Jlabopamopnvie onvimol

O3HakoMIIeHHE ¢ 00pa3IlaMu METANIOB U
HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe B
nape Wiv rpynie.

BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIC
U YCTHBIE OTBETBI C ONOpPOM Ha
uHPOpMAIMIO U3 yuyeOHHKA M JPYTHX
VMCTOYHUKOB, B TOM unciie IHTepHeTa

46



denepanbHas padouas nporpamma | Xumusi. 8-9 kiaccer (0a30BbIN YPOBEHb)

3.2

XHUMHUYECKas CBSI3b.
OKHCIINTENIBHO-
BOCCTAHOBHUTEIILHBIC
peakiuu

XuMHJeckasi  CBS3b. KoBanentHas
(mosiipHasi ¥ HEMOJIIpHAsl))  CBS3b.
DIIEKTPOOTPUILIATEIBHOCTh XUMHUYECKUX
ssieMeHToB. MonHast cBsa3b. CreneHb
okucieHusa. OKHCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC pCAKIINH. HpOHCCCBI

PackppiBaTh CMBICT M3y4aeMbIX TOHSATHUN.
Onpenenarb BUA XUMHYECKOW CBSI3H B
COEJIMHEHUHU.

MopnenupoBaTh CTPOEHUE MOJIEKYJ MIPU
IOMOIIIH PHCYHKOB, MOZEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHUCJICHUA n BOCCTAHOBJICHUS.

Oxucnurenu " BOCCTAHOBUTEIIH.
XAMUYECKUM OKCIIEPUMEHT: H3y4YECHHUE
00pasIoB

BCIICCTB MCTaJIJIOB )41

HEMETAaJIJIOB, B3aNMOCHCTBHE
TUJPOKCHUIA [IMHKA C PACTBOPAMHU KUCJIOT
W IIEJI0OYEH, IMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOLIHX MIPUMEPHI
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakuun

(ropenue, peaKInu

Pa3JIOKEHUsI, COCTUHECHUS ).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WIUTIOCTPUPYIOLTHAE TPUMEPHI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuumii (ropenue, peakuuu
Pa3JI0XKEHHUS], COETUHEHUS )

Hcnonb30BaTh XMMHUYECKYIO CHUMBOJIUKY
JUTSL  COCTaBjeHHS (OpPMYJ BEIIECTB,
3JIEKTPOHHOTO Oaanca peaKuuil.
Ornpenensitb CTETNEHb OKUCICHUSI aTOMOB
XUMUYECKUX JIEMEHTOB 1O (OopMysiaM H
bopMyBI
COCJMHEHUN IO CTEIEHU OKHUCICHUS

COCTaBJISITh OMHAPHBIX

aTOMOB XUMHUYECKUX DJIEMEHTOB.
Onpenensarsb OKHUCIIATENb u
BOCCTAHOBUTEJD. PaccraBnare

KOd(ppUIIMEHTBI B CXeMax MPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTEIHLHBIX
peaxkumit METOJI0M 3JIEKTPOHHOTO
OaiaHca.

HaOmromaTe XMMHUYECKHE OIBITHI 110
MJaHy, aHaJIU3UpoOBaTh M JienaTh
BBIBOJIEL.

Ucnonp3zoBate UMKT g co3pganms
MOJIENIei, TOATOTOBKHU MPE3CHTAIUM,
JIOKJIaJ0B 110 TEME.

BricTpanBath pa3BEepHyThIE MUCEMEHHbBIE
U YCTHBIE OTBETBI C ONOPOW Ha
uHpOpMAIMI0O U3 ydeOHHMKAa W JPYTHX
UCTOYHHUKOB, B TOM uucie HTepHera

Hroro no pasgeny

15
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PesepBHoe Bpems 3
OBIIEE 4YMCJIO YACOB 68
10 T[TPOT'PAMME
9 KJIACC
HanmenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pazlieloB U TEM Coneprxanue o0ydeHus
/o JacoB 00yJaromuxcs

y4eOHOTO TIpeaMeTa

Pa3znen 1. BenecTBO M XMMHYeECKHE PeaKIIUN
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11

IloBTOpEeHUe u
yrayOJaeHue 3HaHUM
OCHOBHBIX DPAa3/EJIOB
Kypca 8 kiacca

[lepnonnueckuit 3axoH. llepuonnueckas
CUCTEMa XUMHYECKHX dnemeHToB J[.1.

Meneneena. Crpoenue aTOMOB.

3aKOHOMCpHOCTI/I B M3MCHCHHMHU CBOMCTB
XUMHUYICCKUX JJICMCHTOB IICPBBIX TpéX
18(5]0)5(021(0): KaJiu:, KaJIbIIHs 151 ux

COEIMHEHUN B COOTBETCTBUU C

ITOJIOKCHUCM 9JICMCHTOB B

[Tepponnyeckoil CHUCTEME W CTPOEHUEM
UX aTOMOB.

Ctpoenue BelecTBa: BUAbl XUMHUUECKOU
CBSI3U. THITBI KPUCTAJUIMYECKHUX
PEIICTOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIA KPUCTAILNTNYECKOU
PEIICTKU U BUJIa XUMHUYECKOM CBS3H.
Kinaccuduxkanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAaHUYECKUX
COCJIMHECHUH, TeHETUYECKas CBSI3b
HEOPTaHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUUYECKHE DJIEMEHTHI
MIEPBBIX TPEX MEPUOOB, KAJIUS U KaJIbIIUS
0 uX nonoxeHuro B [lepuoanueckon
cucteme J. 1. Menaeneena.
KnaccudunupoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YUCHHBIX
KJIaCCOB.

OnuceIBaTh O0IIIME XUMHUYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB,
MIOJITBEPIKIaTh CBOMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHYECKHUX
peaKuuu.

OnpenensTe BUJI XUMHUYECKOU CBSI3U U
THUI KPUCTAJUIMYECKON PEIICTKU
BCILICCTBA.

[Iporno3upoBarh CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOCHHUS.

BricTpanBaTh pa3BEpHYThIE TMCHMEHHBIE
U YCTHBIE OTBETBI C ONOPOM Ha
uH(pOpMaIuIo u3 yuyeOHUKa u
CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:  03HAKOMJIEHHE  C
MOJIETSIMA KPUCTAJUTMYECKUX PEHICTOK
HEOPTraHUYECKUX BEIIECTB — METAJLIOB
U HeMmeTauioB (rpaduta W anMasa),
CJIOKHBIX BEILECTB (XJIOPH/Ia HATPHS)

WCTIOJIb30BaTh M3YYCHHBIM TOHATUMHBIN
arnmapar Kypca XUMUuHU

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakuunii

Knaccudukanus XuMu4ecKux peaxiui
0 Pa3IUYHBIM IPU3HAKAM (I10 YUCITY U
COCTaBYy YYaCTBYIOIINX B PEAKIIUH
BEIIECTB, N0 TerIoBoMY 3 (exTy, 1o
U3MEHEHHIO CTEIICHEH OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB, 110
00paTUMOCTH, 110 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHIOTEPMUYECKUE PEAKIIUH,
TepMOXHUMUYECKHE ypaBHeHuUsI. [loHsTHE
0 CKOPOCTH XUMHUYECKOHN PEaKLINH.
[TonsiTue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYecKux peakiusx. [lousarue o
TOMOTEHHBIX ¥ T€TEPOTCHHBIX PEAKIIHSIX.
[TonsTue o karanuse. [loHsTHe 0
XUMUYECKOM paBHOBeCHH. DaKTOPHI,

BJIMAIOIIME HA CKOPOCTDb XUMHUYECKOM

PackpbIBaTh CMBICT U3y4a€MbIX OHATHN
Y IPUMEHSATH 3TH MOHATHUS IPU ONUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILLCHUN.
KiaccugunmpoBaTh XuMHUYECKHE peaKIun
10 PA3JIMYHBIM MTPU3HAKAM.

Y cranaBnuBaTh 3aBUCUMOCTH CKOPOCTH
XAMHUYECKOW PEAKIIUU OT PA3JIUYHBIX
(bakTopoB.
[IporuosupoBars BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN
B pAa3JIUYHBIX YCIOBUAX. OnpenensiTh
OKHCJINUTENb U BoccTanoBuTenb B OBP.
CocTaBnsiTh AMEKTPOHHBIN OallaHC
peaKIuu.

[TpounzBoauTth BBIUMCJICHUS 1 (0)
XUMHYECKUM YPaBHECHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe B
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pC€aKun 1 IOJIOKCHUEC XUMHUYICCKOI'O
PaBHOBCCHAI.

OKHCIUTENHLHO-BOCCTAHOBUTEILHBIE

Iape Uiy Tpymme.
BricTpanBaTh pa3BepHYThHIE IMCHbMEHHbIE
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peaknuu,  JJEKTPOHHBIM  OasiaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBiieHUE YpaBHEHUN
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ MCHOJIb30BAHUEM METOa
AJIEKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKkuu OT BO3ACHCTBHS
pa3IUYHBIX (AKTOPOB.

OnbIThI, WITIOCTPUPYIOIIUE MPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuui (ropenue, peaxkuuu
pa3JIoKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACChI
peareHToB W IPOJTYKTOB 1o
YPaBHEHUSIM XUMUYECKUX PEaKIUn

U YCTHBIE OTBETHI C OMOPO Ha
nHpopMaruio U3 yueOHUKa U
CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
VCIIOJIb30BaTh U3yYEHHBIN TOHATUHBINA
anmapar Kypca XUMUU
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13

DIIEKTPOJIUTHYECKAS
JIMCCOITMAITHS.
XHUMHYECKHE
pEaKunu B
pacTBopax

Teopus ANEKTPOIIUTUIECKON
JUCCOLMALINH. DIEKTPOIUTHI U
HEAIEKTPOJUThl. KaTHOHBI, aHMOHBI.
MexaHu3M IuccoUanuy BEMECTB C
Pa3IMYHBIMM BUJIaMU XUMUYECKOM
cBa3u. CreneHs qucconuani. CHUIIbHbIE
U cJ1a0ble AJIEKTPOJIUTHI.

Peaknum noHHoro oOMeHa. Y clioBus

PackpbIBaTh CMBICIT U3y4a€MbIX ITOHATHH,
a TaK€ CMBICII TEOPUH
AJIEKTPOJUTHIECKOMN JUCCOLUAIUH.
OOBSACHIATH TPUIUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3IndaTh CJIa0bIC U CHIIbHBIC

AIIEKTPOJIUTHI.

CocTaBiiaThb YpPaBHCHUA JUCCOLHAITNH
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,

MOJHBIE W  COKpAlICHHBIE HOHHBIE
ypaBHEHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAaHMH M  COJIGK B  CBETC
IpeACTaBICHUM 00 AIEKTPOJIUTHIECKON
nucconuanvu. KauecTBeHHbIE peakiuu
Ha WOHBI. [loHsATHE O TUIIPOIH3E COJICH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3IeKTpONPOBOIHOCTH
pacTBOpPOB

BCIICCTB, Imponecca

JTUCCONMAIIMM  KUCJIOT, IIEIoYeH W
coiieii  (BO3MOXHO  HCIIOJIb30BAHHE
BUJICOMATEPHUATIOB).

OnbITHl, WITIOCTPUPYIOIINE TPU3HAKU
OPOTEKaHUs] peakuuid MOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BbIJEICHUE Trasa,
00pa3oBaHUE BOJIbI).
Pacno3naBanue HEOPTaHUYECKUX
BEIIIECTB C MOMOIIBI0 Ka4€CTBEHHBIX
peakiuii Ha HOHBI.

JlabopamopHmbwiii onvim:

N3yuenune npu3HaKOB IPOTEKAHUS

peaklM1 HOHHOTO OOMEHa B pacTBOPAX

KHCJIOT, IISJIOYeH M CcoJjiel, IOJHBIC U

COKpalICHHBICE  HOHHBIE  yYpaBHEHHS
XUMUYECKUX PEaKIMii HOHHOTO OOMeEHa,
KpPaTKHME HMOHHBIE YPAaBHEHHUS TPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O00IIHE XHUMHYECKUE
CBOIMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPUHU DJIEKTPOJIUTUYECKON
JIACCOIMALINY; TIOJATBEPKAATh CBOMCTBA
MIPUMEPAMHA MOJIEKYJISIPHBIX M HOHHBIX
YPaBHEHHM  XHMHUYECKUX  pPEaKIUH.
PemaTte skcniepuMeHTaIbHbBIE 3aa4U 110
TEME.

II;manupoBaTh U OCYIIECTBIISITH HA

IMPAKTUKC XUMHUYCCKHC

9KCIICPUMCHTEI, IIPOBOAUTD Ha6J'IIOI[CHI/I}I,

JACJIaTh BBIBOBI 110

JKCIIEPUMEHTA pu

pe3ynbTaTam

IIPOBEICHUHU

7a00pAaTOPHBIX OMBITOB M IMPAKTHUSCKHUX

paboT.

CrnenoBaTh npaBuiiaM 0€301acHON paboThI

B J1Ja0OpaTOPHUU MPHU UCIIOIB30BaHUU

XUMHYECKOH MOCYIbl U 000pYAOBaHUS.
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AJIEKTPOJIUTOB (¢ 00pa3oBaHUEM OCAIIKa,
BBIJICTICHHEM Tra3a, 00pa30BaHUEM BOJIBI).
IIpaxmuueckas paboma:

[IpoBOANTE BBIYKMCIECHUS 10 XUMUYECKHM
YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe
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Ne 1. Pemenue skcrniepruMeEHTaIbHBIX
3ajady Mo TeMme. Bwiuucnenus: 10
YpaBHEHUSIM XUMUYECKUX PEaKIUit

B 1ape WK TpymIIe.

BricTpanBath pa3BepHYThl€ MMCbMEHHBIE
M YCTHBIE OTBETBI C ONOPOM HA
uHpOpMaIMI0O W3 Yy4YeOHUKAa U JAPYTUX
MCTOYHUKOB MH(OpMAaIMM, B TOM YHUCIIE
HNurtepnera

Hroro no pazneny

17

Pasznea 2. HemeTaJsIbI M X CO€IMHEHHUS
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2.1

OOmras
XapaKTepUCTUKA
XUMHYECKUX
aneMeHTOB VIIA-

TPYIIIBI.
T"anorensl

OO0miass  XapakTepuCTHKa  TaJOreHOB.
OcobenHoctu CTPOCHHUS aTOMOB,
XapakTepHbIE  CTENEHU  OKHUCIICHHS.
Ctpoerne u (U3UYECKHE CBOMCTBA
MPOCTBIX  BEIIECTB  —  TaJOT€HOB.
XUMHUYECKHE CBOWCTBA Ha IPUMEPE
xjopa (B3aUMOJICUCTBUE C METaJUIaMH,
HEMeTaJJIaMH, IIEJI0YaMH ).
XJIOpOBOJIOPOA. ConsgHas  KHCIIOTa,
XAMHUYECKUE  CBOWMCTBA, MOJIyYCHHE,
npuMeHenue.  [lelctBue  xyopa u
XJIOPOBOJOPOJIa HA OPraHW3M YEJIOBEKA.
BaxHeimme XJIOpUIbl U UX HAXO0XKACHUE
B MIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITel, OTpaxaromue Quznueckue u
XHMHYECKHE CBOMCTBA TraJIoOTCHOB U HX
coeMHEeHUI (BO3MOYKHO UCTIOJIh30BaHUE

OOBsICHATH 00LIE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAIIIOB U UX
COEMHEHNH B MPENIENIax MaJIbIX
MEPUOJIOB U TJIABHBIX MOArPYII
[lepuonyeckoi CUCTEMbBI XUMUYECKUX
AJIIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

XapaxkTepusoBaTh PU3MUYECKUE U
XUMHUYECKHE CBOMCTBA MTPOCTHIX BELIECTB
raJIOreHOB (Ha MpUMEpPE XJI0pa) U
CJIO’KHBIX BEILLECTB (XJI0POBOAOPOJIA,
XJIOpUJa HATPHs), CIOCOOBI UX
IIOJIy4ECHUS], IPUMEHEHNE U 3HAUCHHE B
MPUPOJE U )KU3HU YETIOBEKA.
Onpenensats XJOpUI-UOHBI B PACTBOPE.
[InanHupoBaTh W OCYIIECTBISTH Ha
MPAKTUKE XUMHYECKUE

9KCIICPUMCHTBI, IIPOBOAUTDH Ha6J'I}OI[€HI/IH,
ACJIaTb BBIBOAELI I10 pE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakomIIeHHE ¢ 00pa3laMu XJIOPUIO0B
(rajJoreHu10B).

JlabopamopHhuwiii onvim:

N3yueHue CBOMCTB COJIITHOM KHUCIIOTHI.
[IpoBeaeHne KadyeCTBEHHBIX pEaKIUH
Ha  XJOpUI-UOHBL.  [Ipaxmuueckas
paboma

Ne 2. TlomydyeHme CONSIHONW KHCJIOTHI,
M3yUYEHHE €¢ CBOMCTB.

Buviuucnenus: no ypaBHeHHUSIM
XUMUYECKUX PEaKIUi, €CJIM OJNH U3
peareHToB JiaH B U30bITKE

OKCIICPUMCHTA IIpu IMPOBCACHUU

71a00paTOPHBIX OMBITOB M MPAKTUICCKIX
pador.
CrnenoBaTth mpaBwiaM Oe€30mMacHON

paboTel B JlabopaTopuM  TpH

HCIIOJIb30BaHHUHN XUMHYECKON

MOCY/Ibl U 000pPYAOBAHUS.

BeIcTpanBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMaIIo U3 YI4eOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3yYEHHBIN TOHATHIHBINA
anmapar Kypca XUMHU
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2.2

OOmas
XapaKTepUCTHKA
XUMHYECKHUX
anemeHToB  VIA-
rpymnmsl. Cepa u ee
COCIMHECHUS

OO0miast xapakTepucThKa JIIEMEHTOB
VIA-rpynmnel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHU
OKHCJICHUS.

Crtpoenue u pu3nIecKre CBOMCTBA
MIPOCTHIX BEIIECTB — KMCIOPOJA U CEPBI.
AnnoTpornHbie MOAU(PUKALIMKI KHCITIOPOAa
1 cepbl. XUMHAYECKUE CBOKMCTBA CEPBI.
CepoBosiopo/i, ctpoeHue, GU3ndecKue u
XMMHUYECKUE CBOMCTBA.

Oxcuapl  ceppl  Kak  IMpEACTaBUTENN
KHCJIOTHBIX OKCHUJIOB.

Cepnas xuciora, Gu3nyecKue u
XHMHYECKHE CBOMCTBA (00IIHe Kak

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHHM CBOMCTB 3JIEMEHTOB VIA-
TPYINIbl U UX COCAMHEHUH C YUYETOM
CTPOEHHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKHUE U
XUMHYECKUE CBOMCTBA MPOCTOTO
BEILIECTBA CEPBI U €€ COCTMHCHUN
(cepoBOAOPO/Ia, OKCHJIOB CEPBI, CEPHOM
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTy4YEHHUsI, IPUMEHEHUE U 3HAYEHUE B
MIPUPOJIEC U )KU3HU YEJIOBEKA.

Onpenensats HaIM4YUE CyIb(aT-HOHOB B
pacTBope.

OOBSACHSITH CYITHOCTb IKOJIOTHISCKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckue). XUMUYECKUE PEaKkiuu,
JIeKaNIMe B OCHOBE MPOMBIIIEHHOTO
croco0a MOJIy4eHHs] CEpHON KUCITOTHI.
[Tpumenenue. Conu CEpHOM KUCIOTHI,
KaueCTBEHHAsl peaKklus Ha CyJb(paT-uoH.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupojie. XUMUYECKOE 3arpA3HECHUE
OKpY’KaIOILIEH Cpeibl COETUHEHUSIMU
cepsl (KUCIOTHBIE JTOKAM, 3arPsI3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0
MpeA0TBPAIICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3liaMu Cephl U e¢
COEMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa noJi IeiCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

Jlabopamophnvie onvimel.  V3ydenue
XUMUYECKUX CBOMCTB pa30aBJICHHOM
CEepHOU KHUCJIOTBL. IIpoBeneHue

KaueCTBEHHOMW peakIuy Ha CyabdaT-uoH

npoOJieM, CBSI3aHHBIX € NEpepadOTKON
COEMHEHUI cephl.

[InanupoBaTh U OCYIIECTBIATH HA
MPAKTHUKE XUMUYECKHE

9KCIICPUMCHTHBI, IIPOBOAUTDH H36J’IIOI[€HI/I$I,

JenaTh  BBIBOJBI 1O  pe3yjibTaTaM
AKCIIEPUMEHTA.
CnenoBaTh mpaBwiaM 0O€30MaCHOM

pabotel B jabopaTopuu  TpHU

HUCIOJIb30BAHUN XHUMHYECKOM IMOCYAbI

u  obopynoBanus.  IIpousBoauthb
BBIYHCIICHHUSI 1o XUMUYECKAM
ypaBHeHUsM.  Mcrmonp3oBaTh  TIpU
BBITIOJIHCHUHM  y4eOHBIX  3aJaHUi
TEKCThl ~ y4eOHHMKA,  CIPaBOYHBIE
MaTepuabl

(ITeproguveckyro cuCTeMy XUMUYECKUX
anemenToB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DIIEKTPOXUMHYECKUN PSJT
HaIpsHKeHU MeTtauioB). Mcnonb3oBath
MIPY BBIMIOJTHEHUU YUYEOHBIX 3a/IaHU U B
MPOLIECCE UCCIIEA0BATEIBCKOM
JIESITETbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYyPy XUMHUUECKOTO COJICPIKaAHMS,
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U HaOJI0/IeHKE TTPU3HAKa €€ MPOTEKaHUs

CIIPaBOYHbBIE MAaTEPUAIIBL, PECYPCHI
WNurepnera
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2.3

Oo0mas
XapaKTePUCTHKA
XUMHUYECKHUX
37€MEHTOB VA-
rpynnsl. A3or,
dochop u ux
COEJIMHEHUS

OOmast xapakTEepUCTHKA 3JIEMEHTOB
VA-rpynnbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTEINEHU
OKHCJICHUSI.

A30T, pacmpocTpaHeHue B MPHUPOJE,
(u3MYECKUEe U XUMHYECKHE CBOMCTBA.
Kpyrosopor a3zora B mpupoJze.

AMMUaK, ero puznueckue 1 XUMUUECKUE
CBOMCTBA, MOJyYCHUE U IPUMEHEHHUE.
Conu aMmMoOHHUsI, UX QU3HYECKHUE U
XUMHUUYECKHE CBOMCTBA, MPUMEHEHUE.
KauectBeHHas peakiusi Ha HOHbI
aMMOHHSI.

A30THas KMCJI0Ta, €¢ MOoJy4YeHuE,
(dbuznyecKre U XMMUYECKUE CBOMCTRA
(oOmue kak mpeacTaBuTENs Kilacca
KHUCIIOT U CTICIIU(PUIECKUE).
Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHUS B KaUe€CTBE MUHEPATLHBIX
yno0OpeHuii. XuMHUYECKOE 3arpsi3sHEHNE
OKPYKAIOIIEN CPEABI COCTMHEHUSIMU
a30Ta (KUCIOTHBIEC JOK]IU, 3arpsi3HEHUE
BO3/yXa, MOYBBI U BOA0EMOB). Docdop,
ajutoTponHeie Monudukamnuu docdopa,
bu3MYecKue 1 XUMHIECKHE CBOMCTBRA.

OOBsCHATH 00IIMEe 3aKOHOMEPHOCTH B
U3MEHECHUM CBOWCTB JJIEMEHTOB VA-
IPYNNbl U UX COCAUHEHUU C YUYETOM
CTPOEHHUS UX aTOMOB.

Xapaktepu3oBaTh (PU3UICCKUC U
XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB
azota u pocdopa 1 UX COCTUHEHUI
(amMHaka, coyiell aMMOHUs, a30THOU
KUCJIOTBI, HUTPATOB, okcuaa docdopa (V)
u ¢ochopHoi KucIoThl, hocharTon),
CIIOCOOBI UX MOJTYYEHUsI, IPUMEHEHUE U
3HAYEHHE B IPUPOJIE U )KU3HU YETIOBEKA.
Omnpenenats HOHBI aMMOHUS U (pocdat-
MOHBI B paCTBOPE.

OOBICHATH CYIIHOCTh JKOJOTHYECKUX
npo0sieM, CBA3AaHHBIX C HAXOXIACHUEM
coelMHEHM a3zota u ¢ocdhopa B
okpyxarouied cpene. llnanupoBats u
OCYUIECTBJIATh Ha MPaKTUKE
XUMUYECKUE

AKCTIEPUMEHTHI, TIPOBOJUTEH HAOITIOJCHUS,
JeNnaTh

BBIBOJIBI MO0  pe3yJibTaram

OKCIICPUMCHTA IIpu IMPOBCACHUH

71a00paTOPHBIX OIBITOB U MPAKTUYECKOU
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Oxcun hocdopa (V) u hochopHas
KUCIIOTa, (pU3nIecKue u

paboTHI.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B JJaOOpaTopuu
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XUMUYECKUE CBOWCTBA, IMOJIy4YEHUE.
Ucnons3zoBanue dochaToB B KayecTBE
MUHEPaIbHBIX YI0OpEHUHN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakoMJIeHHE ¢ (PU3UYECKUMU
CBOMCTBaMH a30Ta, (hochopa U ux
COEIMHEHUI (BO3MOKHO UCTIOIb30BaHUE
BUJeoMaTepuaioB). O3HaKOMIIEHUE C
oOpasiamu a30THBIX U PocHOopHBIX
ya0OpeHuit.

[Tonyyenue, cobupanue, pacro3HaBaHHUe
Y U3YYCHUE CBOKWCTB aMMHAKA.
B3anmonelicTBue KOHUEHTPUPOBAHHOU
A30THOM KUCIIOTHI ¢ MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Jlabopamopnvie onvimui:

[IpoBeneHre KaYECTBEHHBIX PEAKIIUMA
HAa WOH aMMOHHS U (ocdaT-HoH,
U3Y4YEHHE MPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: Tlonyuenue aMmmuaka, u3y4eHue
€r0 CBOUCTB. Boluucaenus: 1o

IIpu HCIIOJIB30BaHNHN

MOCY/IbI U 000PYI0BAHUSI.

HpOI/I?)BOI[I/ITB BBIYHMCIICHHU A I10

XUMHNYCCKHUM YPaBHCHUSM.

Hcnonb3oBath Ipu BBIITOJIHCHHUH

y4eOHBIX 3aJaHUN TEKCThl Y4YCOHMKA,
CIIPABOYHBIE MATEPUAIIBI
(IepHOIMYECKYIO CHCTEMY XMMHUYECKUX
anemenToB JI. . MenneneeBa, Tabiauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJIE, DJICKTPOXUMHUYECKUM PSJI
HaIpsOKCHUH METaJlJIoB)

XAUMHUYECKOU
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ypaBHEHUSIM XUMHUECKUX PEaKIUit
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2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
251eMeHTOB [VA-
IpynIsl. YTIepoa u
KPEMHUH, U UX
COCJIMHEHUS

OOmasi XapakTepucTUKa DIJIEMEHTOB
IVA-rpynnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKkTepHbIE CTEIECHU
OKHCJICHUS.

Yriepon, autoTponHbIe MOAU(BUKAIIIH,
IpUPOJE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA.

pacrpocTpaHeHHe B

Ancopomus. Kpyrosopor yriepona B
MIPUPOJIE.

Oxcunpl yriepoja, ux Gpu3nuecKue u
XMMHUYECKHE CBOMCTBA, ICHCTBUEC HA
JKVBBIE OPTAaHU3MBI, [TOJTYYEHHUE U
IIPUMEHEHHUE. DKOJIOTHYECKUE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yrieposa (1V), rumnoresa riodaabsHOro
MOTEIJICHUS KJIUMaTa, MapHUKOBBIN
¢ PexT.

VYronbHas KUCIOTA U €€ COJIU, UX
bu3NYecKue U XUMHYECKIE CBOMCTBA,
MOJIy4YE€HHUE U IPUMEHEHHUE.

KauectBennass peakuus Ha KapOOHAT-
uoHbl. Hcmonb3oBaHue KapOOHATOB B
ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO03siicTBE. [lepBOHAUaNIbHBIE

OOBsCHATH 00IIMEe 3aKOHOMEPHOCTH B
U3MEHECHUM CBOMCTB »3yieMeHTOB [V A-
TPYNNbl U MX COCAMHEHUH C YUYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
YIJIEPOJIa U KPEMHUA U UX COCAUHECHUIN
(OKCHI0B yTiIepoa, YroJbHOU KUCTOTHI,
KapOOHATOB, OKCHUIa KPEMHUSI,
KPEMHHUEBOW KHUCIIOThI, CUITUKATOB),
CIIOCOOBI UX MOJTYYEHUsI, IPUMEHEHUE U
3HaYEHUE B IPUPO/IC U )KU3HU YEJIOBEKA.
OOBACHATH TPUUMHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHE BEIIECTBA — CBONCTBA
— MPUMEHEHUE — Ha IpUMeEpax
COEAMHEHU yIJIepo/a U KPEMHUSI.
Omnpenenarb kKapOOHAT- U CUITMKAT-UOHBI B
pacTBope.

OOBSACHATH CYIIIHOCTh YKOJIOTUYECKUX
po0sIeM, CBSI3aHHBIX C HAXOXKICHUEM
YTJIEKUCIIOTO Ta3a B OKPYXKaIoIIeH cpeie.
[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEpPaMU
MPOCTBIX COEAMHEHU (METaH, 3TaH,
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MOHATUS 00 OPTraHWYECKHX BEIMIECTBAX
KaK O COCIMHECHHSIX yriepoja (MeTaH,
9TaH,

STUJIEH, All€TUJIEH, 3TAHOJI, TJIULIEPHH,
YKCyCHasi KUCIJIOTa), B3aUMOCBSA3b
HEOPTraHUYECKUX COCTMHEHUH yTriaepoia u
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STWIEH, AalETWJIEH, JTAHOJ, TIJIMUEPHH,
YKCYCHasl KMCJIOTa).

[IprponHbIE HCTOYHUKH YTIEBOJOPOIOB
(yrosae, npupoAHbIN ra3, HeQTh),
MPOIYKTHI UX MepepadoTku (OCH3MH), UX
POJIb B OBITY U IPOMBILIIICHHOCTH.
[TonsiTrie 0 OMOJIOTUYECKU BaXKHBIX
BELIECTBAX: JKUPaX, OeJIKax, yrieBoaax —
U UX POJIM B KU3HU YEJIOBEKA.
MatepuanabHOe €AUHCTBO OPraHUYECKUX
u HEOPTraHUYECKUX COEIMHEHH.
Kpemuuii, ero puznueckue U
XUMHUYECKHE CBOMCTBA, IIOJyYy€HUE U
npumenenne. CoelMHEHUsS KPEMHHUS B
npupoae. OOmme mpeAcTaBiIeHUs 00
okcuge kpemHus (IV) u kpemHueBoit
KHCJIOTE.

Cunukatsl, UX UCTOJIb30BaHUE B OBITY,
MEAMIIUHE, TPOMBIIUIEHHOCTH.
Baxueiimme cTpouTenbHble MaTEpUAIIBL:
KepamMHuKa, CTEKJO, ILIEeMEHT, OETOH,
xkene3o0eroH. IIpobGiemsr Ge3omacHOro

HCITIOJIb30BaHUA CTPOUTCIBbHBIX

OpPraHUYECKUX BELIECTB.
OnuceiBaTh poOib OENKOB, XKHUPOB H
YIJ€BOJIOB B (DYHKIIMOHUPOBAHUM KUBBIX
OpraHU3MOB, COCTaB IPUPOIAHBIX
MCTOYHHUKOB YIJIEBOJOPOAOB, UX POJb B
OBITY U IPOMBIIIIICHHOCTH.

[IpoBOINTE BBIUMCIEHUS 110 YPaBHEHUSAM
XUMUYECKUX peakuui. IlmanmpoBate u
OCYUIECTBJISTh HAa MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOAUTH HAOJIIOICHHUS,
Jenatb  BBIBOABI 1O  PE3yJbTaTaMm
AKCIIEpPUMEHTA npu IPOBEJICHUN
7a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1a0DOPATOPUH MTPU
UCIIOJIb30BAHUU XUMUYECKON MOCYAbI

u o0opynoBanus. Mcrnonb3oBaTh npu
BBITIOJIHEHUH YYE€OHBIX 3aJaHHM

TEKCThl y4eOHUKa, CTIPaBOYHbIE
MaTepHabl

(ITepnoanueckyto CUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menaeneesa, Tabauiry
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
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COJICH B BOJC, C-)JIGKTpOXHMI/I‘IGCKI/II\/'I paa

MaTCpHaIoB B HOBCGI[HeBHOﬁ ZKHU3HU.
Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:
Mopenu KpuCcTaNIMYeCKUX PEeETOK

HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QysuiepeHa.
O3HaKOMJIEHHE € IPOLECCOM aAcopOLUn
PacTBOPEHHBIX BEIIIECTB
AKTUBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM
IPOTUBOTIa3a.

O3HakoOMIIEHHE C TPOAYKLIHEH
CHJIMKATHOH MPOMBIIINIEHHOCTH
(Buneomarepuansbl: cUIIMKaTHAs
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJI OpraHMYeCKUX
BELIECTB.

Jlabopamopnuwiii onvim:

[Tonyuenue, cobupanue, pacrno3HaBaHue
U U3YyYECHHE CBOWMCTB YIJIEKMCIIOrO rasa.
[IpoBenenue KayeCTBEHHBIX PEaKIMii Ha
KapOOHAT M CUJIMKAT-UOHBI U M3yueHUE
NPU3HAKOB UX MPOTEKAHUSI.
Ipakxmuuecxue pabomol:

Ne 4. TlonydeHue yriaekuciaoro rasa,
V3YYEHHUE €r0 CBOMCTB.

Ne 5. Pemenne 53KCepUMEHTANTBHBIX
3aJ1a4 o TeMe «BakHele HeMeTa bl

H HUX COCIUHCHUI» Bviyucnenus: no
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YPABHEHHSIM XUMHUUYECKHUX PEAKIIUN

Hroro no pazgeny

25
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Pa3znen 3. MeTa/liibl H UX COCANHCHUSA

3.1 | OOmue cBoiicTBa 4
METAJLIOB

OOmrast  XapakTepUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHHMH MX
nosioxkeHust B Ilepuoguueckoil cucreme
XUMHUYECKUX JIEMEHTOB

J.N. MenaeneeBa u CTpOCHUSI aTOMOB.
Crpoenue metamioB. Meraunueckas
CBSA3b U METAJUIMYECKAs! KPUCTAIUIMYECKAS
pernieTKa.

DIIEKTPOXUMHUYECKUHN PsiJ] HAPSKEHAN
MeTauioB. PU3NYECKHE U XUMHUYECKHE
cBoiicTBa MeTaju1oB. O0IIME CIOCOOBI
noytyueHusi MetayioB. [lonsitue o
KOPPO3HH METAJUIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI KX OT KOPPO3HUHU.
CrnaBsl (CTalb, YyTyH, AIOPATIOMUHUH,

OpoH32a) ¥ UX MPUMEHEHHE B OBITY U

MPOMBIIIJICHHOCTH.
Xumuueckuii yIkcnepumenm:
Llemoncmpayuu:

OOpa3ipl METauIOB W CILJIABOB.
W3ydyeHne  pe3yabTaToB  KOPPO3HUH

MCTaJIJIOB (BOSMO)KHO HCIIOJIB30BaHHUEC

BHJICOMATEPHUATIOB).

PackpbIBaTh CMBICII U3y4aeMBbIX TOHSATHN
Y TIPUMEHSTH 3TU TIOHATHUS TIPU OTIMCAHUN
CBOMCTB BEIIICCTB U UX MPEBpaICHUM.
OOBsCHITH 00IITHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB DJIEMEHTOB-
METaJUIOB U MX COSAMHEHUH C YIETOM
CTPOCHHS UX aTOMOB.

XapakTepru3oBaTh CTPOCHHE METAJIOB,
oOmue Qunyueckue U XUMHUYECKUE
CBOICTBA METAJIOB.
XapakTepu3oBaTh ob1HIe CITOCOOBI
MTOJTYYEHUSI METAJLIOB.

OnuceIBaTh CIIOCOOBI 3aITUTHI METAJIIIOB
OT KOPPO3HH.

CrnenoBaTh npaBusiaM 0€30MacHON pabOThI
B J1a00OpaTOPUH IIPHU UCTIOIB30BAHUHI
XUMHUYECKOM IMOCYbI U 000PYI0BAHHMS.
[Tpon3BoIUTH BBIUKCIIEHUS 110

YPaBHEHUSIM  XMMHUYECKHUX  PEaKIUM,
€CIIM OAVUH U3 PEAreHTOB COIEPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOUM paboTe B

nape WiM rpymnre.
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Jlabopamopnvie onvimuwi:

O3HakoMIIeHHE C 00pa3aMu METAILJIOB U
CIUTABOB, MX (DU3UIECKUMU CBOWCTBAMH.

Hcnonb30BatTh MPpH BBIOTHEHUH YUEOHBIX
3aJJaHUI TEKCThl yUYEOHHKa,
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Bwviuucnenus:
110 YPaBHEHUSM XUMHUYECKUX PEaKIIH,
€CJIU OJINH U3 PEareHTOB COACPKUT

MIPUMECH

CIIpaBOYHBIC MaTCPpHAJIbI

(ITepuoanueckyto CUCTEMY XUMHUUECKUX
anemenToB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUU U
COJIEH B BOJE, DJICKTPOXUMHUYECKUHN DSl
HaIPsHKEHUI METAIIOB)

3.2

Baxueiinme
METAJUIBI U UX
COeIMHECHUS

16

[[lenouynble MeTaJIbl: IIOJIOKECHHE B
[lepuoauyeckoil cucTeMe XUMHYECKUX
sanemeHTOB .M. MeHnneneeBa, ctpoeHue
WX aTOMOB, HAaXO0XJEHHUE B MPHUPOJE.
dusnyueckue M XHMHUYECKHE CBOMCTBa
(Ha mpumMepe HaTpus U Kanus). OKCUJIbI
W TUIPOKCUIBI HATpPUS U  Kajusl.
[IpuMmeHeHue METOUYHBIX METAIJIOB U UX
COCTUHEHUN.

[IlemoyHO3eMeIbHBIC METAJIIBI MAaTHUM U
KaJIbLUN: NoJIo)keHue B llepuonnueckoit
CHUCTEME XHUMHUYECKHX DJIEMEHTOB

J.1. MenneneeBa, CTpOCHHUE UX aTOMOB,

Haxo0XJIeHue B npupojae. Pusznyeckue u

XUMHUYECKHUE CBOMCTBA MarHus u KaJIbIIHvs.

Baxneiinme coeTnHEHNST KaIbIUs
(okcua, TUAPOKCHUI, comun). JKECTKOCTh
BOJIBI 1 CITOCOOBI €€ YCTpaHESHHUSI.

OOBsICHATH 00LIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB U UX COEIMHEHUH B TpyNIax ¢
Y4E€TOM CTPOCHHS KX aTOMOB.
XapaxkTepuszoBaTh PU3MUYECKUE U
XUMHUYECKUE CBOMCTBA MTPOCTHIX BELIECTB
METaJIJIOB U UX COEAMHEHUN (OKCHJIOB,
TUAPOKCHUIIOB, COJICH ), CITIOCOOBI UX
MIOJIy4E€HUS], IPUMEHEHNE U 3HAUCHHE B
MPUPOE U )KU3HU YETIOBEKA.
YcraHaBaMBaTh MPUUMHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE BELIECTBA
— CBOIWCTBA — NPUMEHEHHE — HA
IIPUMEPAX U3YYaEMBbIX BEILIECTB.
Pacnio3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX
peaKkIuii MOHbI METAJIOB: MarHus,
KaJIblIMs, aTIOMUHUSA, ITMHKA, Kene3a (II)

u xene3a (III), menu (II).
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AJTFOMMHUMN: TTOJI0KEHUE
B [lepronyeckon cucTreMe XuMHUYECKUX

Jloka3piBaTh aM(OTEPHBI XapakTep
OKCHJIOB Y TUIPOKCHUIIOB AJTIOMHUHUA U
LIMHKA.
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anemeHTOB JI.1. MenneneeBa, ctpoeHue
aToMa, HaXxOXKJICHHE B IIPUPO/IC.
du3nYecKre 1 XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(pOTEpHBIC CBOMCTBA
OKCH/JIa U TUJPOKCHUIA ATFOMUHUS.
Kemneso: nonoxenne B [lepuonnueckon
cHUCTeMEe XUMHUYecKux anemeHToB J1.1.
MenneneeBa, CTpO€HHE aToOMa,
HaxoXXJeHue B mpupoze. dusndeckue u
XUMUYECKUE CBOMCTBA xene3a. OKCUbl,
THIPOKCH B B coiu xkene3a (1) u xenesa
(I1I), nx cocra, CBOICTBA U MOJTyUYCHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OCoOEHHOCTH B3aMMOJICHCTBUS OKCHJIA
KaJIBIIUSI M HATpUs ¢ BOAOW (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHUAJIOB).
OxkpammuBaHue TUTAMEHN HOHAMHU HATPUS,
KaJIHSI u

KQJIbLIUS (BO3MOXHO

HWCIOJIL30BAHUE BUJIEOMATEPHAIIOB)
HccnenoBanne CBOMCTB )KECTKOU BOJEI.
[Ipornecc ropenus xene3a B KUCIOPOIe

(BO3MOYKHO HCIIOJIb30BAHUE

HJIaHI/IpOBaTB H OCYHICCTBJIATH Ha
IMPAKTHUKC XUMHUYCCKHUC

OKCIICPUMCHTHI, ITPOBOAUTD Ha6JIIOI[CHHSI,
JCJIaThb BBIBO/JbI

110 pe3yijibTaTaM

9KCIICPUMCHTA Ipu IMPOBCACHUHA

71a00paTOPHBIX OIBITOB M MPAKTHUYECKHUX

paboT.

CnenoBarh mnpaBuiaM O0€30MacHON
paboTel B JabopaTopuM  IpHU
UCTIOJIb30BAHUHU XUMHYECKON
MOCYIbl u 000pyIOBaHUSI.
[Ipou3BOOUTH  BBIYMCIACHHUS IO

XUMHUUYCCKUM YPAaBHCHUAM.

VYyacTBOBaTh B COBMECTHOM paboTe B
nape Wiv rpynime.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOMl HA
uH(pOpMaIUIO U3 YUYEOHUKA U
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
MCIO0JIb30BaTh N3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHUH
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BUJIEOMATEPHUAIIOB).
Jlabopamopmvie onvimei:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIHMMN HA
HMOHBI (MarHus, Kajabllus, aTIOMUHHUS,
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nuHKa, xenesa (11) u xxenesa (III), meau

(I1), omucanue MPU3HAKOB WX MTPOTEKAHU.

HccnenoBanne ampoTepHBIX CBOMCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHIA
[IMHKA.

lpaxmuuecxue pabomoi:

Ne 6. XKécTkocTh BOJIBI 1 METOBI €€
yCTpaHEHHUS.

Ne 7. PemeHne >KCIepUMEHTANIBHBIX
3aJ1a4 1o Teme «BakHelmme MeTamibl 1
UX COCTMHECHU.

Buviyucnenus: no ypaBHEeHUSIM
XUMUYECKUX PEaKIUi, €CIN OJUH U3
peareHToB JlaH B U30BITKE WU
COJICP>KUT MIPUMECH; MACCOBOM JT0JIH
BBIX0/1a MPOAYKTa PEAKIINU

Nroro no pazgeny 20

Pa3nen 4. Xumus v oKpy:xaoumas cpeaa
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4.1 | Xumus U 3 BemecTBa 1 Matepualibl B MOBCETHEBHOM | XapaKTeprU30BaTh POJIh XUMHUHU B
OKpYy>Karolas cpena KU3HU YeoBeKa. Be3onacHoe | pasmpunbIx cdepax AesTeIbHOCTH
I/ICHOJIbi\%’OBaHI/Ie BEIIECTB M XMUMHYECKHX | 1110t OCHOBHBIC BEIIECTBA H
peaxumii B Opity. Ilepsas nomomp npw MaTepHuabl, IPUMEHSICMbIC B dKU3HH
XUMUYECKUX OXKOTaX W OTPaBJICHUSX.
XVWMHUYECKOE 3arps3HEHUE OKPYKAIOIICH COBPCMCHHOTO HEI0BCKa.
cpesibl (NpejienbHast 0MycTUMAst OOBACHATH YCIIOBHS 6e30macHoOro
UCITI0JIb30BAHUS BEIIECTB U XUMUYECKUX
KOHIICHTpAIus BemiecTB. Poiabs xuMuu B peaknuii B OBITY.
pEIIECHIH DKOJIOTHIECKHX IIPOOIIEM. AHaMM3UPOBATh U KPUTHUECKH OICHUBATH
Xumuueckuii IKcnepumenm: MH(pOPMALFO o BJIMSTHAH
Jlemoncmpayuu: MIPOMBIIIUIEHHOCTH, CEJIbCKOTO XO034iCTBa,
N3ydenne 06pas3IioB MaTepuanos (CTEKIIO, | TpaHCIIOpTa HM  JApP. HA  COCTOSIHHE
CIUIaBbl METAJIJIOB, MOJMMEPHbBIC OKPYIKAOIIEH CPEIBL.
MaTepuabl) YMeTh 0Ka3bIBaTh NEPBYIO MOMOILb IIPU
XUMHUYECKUX 0XKOTaX M OTPABICHUSX.
[IpuHuMaTh yyactue B 00CYKICHUU
po0JIeM XMMHUYECKOM U KOJIOTHYECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO TI0 pobdiieMe u
npeasiaraTh BO3MOKHBIC ITyTH €€
peIIeHUs
Htoro no pazaemny: 3
PeszepBHOE Bpemst 3
OBIEE YMCJIO YACOB 68

I10 ITPOTPAMME
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