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denepanbHas padoyasl mporpamma 1Mo ydeOHoOMy mpeamery «Xumus» (0a30BbIid
ypoBeHb) (mpemMeTHas o0macth «EcTecTBEeHHO-HAyYHBIC MPEIMEThI») BKIIIOYACT
MOSICHUTENIbHYIO 3aITUCKY, COIepKaHNEe 00YUICHUS, TFIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
MPOrpaMMBbl [0 XUMHH, TEMATHUECKOE MJIAHUPOBAHUE.

[TosicHuTenbHas 3amucKka OTpakaeT OoOIIMe I[EeMd W 3aJauyd M3Y4eHUs XUMWH,
XapaKTePUCTUKY TCUXOJOTHYECKUX TMPEANOCHIIOK K €€ HM3Y4eHHIO OOy4alolUMHUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakKe MOIXOJbl K OTOOpY coaep)KaHWs,
K OIPEICTICHUIO TIAHUPYEMBIX PE3YIbTaTOB.

Conepxanue OOy4eHHUSI PACKPBIBAET  COJEpXKATEIbHBIE JIMHUU, KOTOPHIE
IpeniararoTcs A1l 00s3aTEIbHOT0 U3YYCHHS B KaXKJIOM KjlacCe Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHusl.

[Inanupyembie pe3yibTaTbl OCBOCHHUS MPOTPaAaMMbl MO XUMHUU BKIIOYAIOT
JMYHOCTHBIC, METANpEAMETHBIC PE3YJIbTaThl 3a BECh NEpHO OOYyUCeHHMsI Ha YpPOBHE
OCHOBHOT'O O0IIEro oOpa30BaHUs, a TAKXKE NMPEIMETHBIE JOCTIKEHHUS O00YJaroIerocs
3a KaXXJIbIi TOJ] O0y4YeHUSI.

INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMHHU Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUsl COCTaBJIECHA
Ha OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTesibHON
IporpaMMbl OCHOBHOro oOmiero oOpaszoBanusi, npenacraBieHHbix B PI'OC OO0,
a TakKe Ha OCHOBe (enepasbHOM pabodeil mporpaMMbl BOCHUTaHUS M C yYETOM
KOHLEMUHUNA MpenojaBaHusl y4dyeOHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX
opranm3zanusax Poccuiickoit @enepannu.

[IporpamMMa mo XxumMuu pazpaboTaHa C LIE€JIbIO OKa3aHUs METOAUYECKONW MOMOIIU
YUUTEIIO B CO3/JaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[IporpamMma mo Xxumuu JaéT MpeICTaBICHUE O IENAX, 00IIeH cTpaTeruu o0y4deHus,
BOCIIUTAHUSI W  pa3BUTUsA  OOYy4alOIIUXCS CpeACTBaMU  y4eOHOTrO  MpeaMerTa,
yCTaHaBIMBAaeT  00s3aTelIbHOE  MPEAMETHOE  COJACpXKaHHe,  MpeayCMaTpUBacT
pacnpeieseHIe ero o KjiaccaMm U CTPYKTYPUPOBAHME IO pasjesiaM U TEMaM MpOrpaMM bl
0 XUMHUH, ONpeHeasieT KOJUYECTBEHHbIE M KAYECTBEHHBIE  XapaKTEPUCTHUKU
COJIEpKaHUsA, PEKOMEHAYEMYIO IIOCIEA0BAaTEIbHOCTh H3Y4YEHUS XHMHU C Y4ETOM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBfA3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW OOydaroluxcs, OINpeaeseT BO3MOXKHOCTU MpeaMeTa
JUTsl peanu3aiiid TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs, a Takxke TpeOOBaHUM
K pe3yibTaraM OOy4YeHHs XUMHUU Ha YpOBHE IIeJIeld M3y4deHUsl MpeAMEeTa U OCHOBHBIX
BUJIOB y4EOHO-TI03HABATEIbHON JAESATENBHOCTH 00YYarOUIErocss M0 OCBOEHUIO yueOHOTO
COJIEpKAHUA.
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3HaHWE XHWMHUH CIY)KAT OCHOBOM Juisi  (OPMHUpPOBAHUS  MHPOBO33PCHUS
00yJaroIIerocsi, ero MpeACTaBICHHA O MaTEPHATLHOM E€AWHCTBE MHUPA, BAKHYIO POJIb
UrpaoT (GopMUpyemMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHHUIX DHEPTUU
U 00 DHBOJIIOIMM BEIIECTB B MPHUPOAE, O MYyTAX PELICHUs TINIOOAIBHBIX MPoOIeM
YCTOMYMBOTO pAa3BUTHUSI YEJIOBEYECTBA — CBHIPbEBOM, SHEPre€TUYECKOW, MHUIIEBOM
Y DKOJIOTMYECKOi 0€30MacHOCTH, MPOOJIeM 3I[paBOOXPaHEHUSI.

N3ydyenune xumun:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEW Il caMOpa3BUTUS U (HOPMUPOBAHUS
KyJbTYPbl TIUYHOCTHU, €€ 001Iel 1 QYHKIITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUIICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JaroluXcs,  HABBIKOB  MX  CaMOCTOSITEIBbHOM  y4eOHON  JeATENIbHOCTH,
DKCIIEPUMEHTAIBHBIX WM HCCIEAOBATEIIbCKUX  YMEHHMM,  HEOOXOIUMBIX  Kak
B MTOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATBHON NEATEIbHOCTH;

3HAKOMHUT CO CIIENU(DUKON HAYYHOTO MBILIUICHHUS, 3aKJ1a/IbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs/la Ha EIUHCTBO TMPHUPOJABI M YEJIOBEKA, SBIAECTCS OTBETCTBEHHBIM HTaroM
B (hOPMHUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH 00 y4arOlUXCs;

crocobcTByeT (OPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -HAYYHBIM
3HaHMSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTMUYECKOE 0Opa3oBaHUE
00 yJaroIIuXxcsl.

Jlanupie HampaBlieHUs B OOYYEHHHM XUMHUHU OOECTeuMuBarOTCs crenudukon
COJIEp’KaHUs y4eOHOTO MIPEAMETa, KOTOPBIM SBISIETCS MEeIarorn4ecKy aanTUPOBAHHBIM
OTpakeHHeM 0a30BOM HayKH XMMHUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUs OPUEHTHUPOBAH
HAa OCBOCHHME OOYYAIOIIUMHKCS CHUCTEMBbI TEPBOHAYAJBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPBIX OT/ACJIbHBIX 3HAUYUMBIX MOHATHN OpPraHUYeCcKOu
XUMHUH.

CrpykTypa cojaepXaHusl MpOrpaMMbl O XUMHUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 MoaxoAa K €€ nzydeHuto. CouepkaHue CKIaabIBACTCS U3 CUCTEMBI TOHATHI
O XMUMHYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMBI MOHSATUM O XMMHUYECKOW pPEaKIUu.
O06e 5T cHUCTEeMBl CTPYKTYPHO OPTaHW30BaHbI IO MPHUHIUIY TMOCIEI0BATEIHLHOTO
pPa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMUS;

[Tepuoanueckoro 3akona /[.1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

YUEHHS] O CTPOEHUH aTOMA U XUMHYECKOM CBSI3U;

MpeCTaBICHUN 00 SIEKTPOTUTHICCKON TUCCOIUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaAHUS pACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJTYUCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS K JAPYroMYy,
BBITIONHSAS (PYHKIIUM OOBSICHEHUS W TPOTHO3WPOBAHHS CBOKMCTB, CTPOCHUSA W
BO3MOKHOCTEW MPAKTUYECKOrO MPUMEHEHUS U MOJYYECHUS U3y4aeMbIX BEIIECTB.
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OcBoeHue MporpaMMbl MO XUMHUU CTIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS
O XMMHWYECKOW COCTABILIOLIECH HAyYHOM KapTHHBI MHpa B JIOTMKE €€ CHUCTEMHOU
MPUPO/IbI, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAaM MO3HAHUS B HAYKE.
N3ydeHue XUMUU MPOUCXOUT C MPUBJICYCHUEM 3HAHUIN U3 paHee U3yYEHHBIX ydeOHbIX
npeameToB: «Okpysxaronuii Mmupy», «buonorus. 5—7 knacce» U «Pu3nKa. 7 KIaccey.

[Ipu m3yyeHUM XUMHUH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUNA OCHOB XMMHYECKOM
HAayKd Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON esITeNbHOCTH
YelloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3amada ydeOHOTO
IpeiIMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBl XUMHUYECKMX 3HAHUH — Ba)KHEUIIUX
(GakToB, TOHATHI, 3aKOHOB W TEOPETUYECKUX IMOJIOKEHUH, TOCTYIMHBIX O0000IIeHUN
MHUPOBO33PEHUYECKOr0 XapaKTepa, sI3blKka HAYKH, B MPUOOIIEHUH K HAYYHBIM METOAAM
NO3HaHUSI TPU H3YYEHHHM BELIECTB M XUMHUYECKHUX peaklud, B (POpMHpOBaHUU
Y pa3BUTHM I1O3HABATEJIbHBIX YMEHHM W MX NPUMEHEHUH B y4eOHO-TIO3HABATEIbHOU
U y4eOHO-HCCIIEOBATEIbCKON  JEATENbHOCTH, OCBOCHMM IMpaBui OE30MacHOro
oOpalIeHysl ¢ BEUIECTBAMU B IIOBCEIHEBHOM KU3HHU.

[Ipy wm3y4yeHMM XUMUK Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUsA BaXHOE
3HaYEHUE NPUOOpPESM TaKUE LIETH, KaK:

(dopMupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM
K caMo00pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOATEIIbHOMY MPHUHITHIO PEIICHUN,
CHOCOOHOW aanTUPOBAThCS K OBICTPO MEHSAIOIIUMCS YCIOBUSM JKU3HH;

HaIlPaBJICHHOCTh OOYYEHMsI Ha CHCTEMAaTHYEeCKOe NpHUOOIIeHHEe OOydaroluxcs
K CaMOCTOSITEJIbHOM MO3HABATEIbHOW AESATENbHOCTH, HAYYHBIM METOJAM IO3HAHUA,
(GhOpMHUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CITOCOOHOCTEH K XUMHH;

o0ecreyeHne yciaoBHil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaAIOIMMHUCS OIbITa
pa3sHOOOpa3HON N1eATENbHOCTH, IO3HAHUS M CAMOIO3HAHMS, KIIIOUEBbIX HaBBIKOB
(KJIFOUEBBIX KOMIIETEHIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE AJISl Pa3InYHbIX BUIOB
NEeATEIbHOCTH;

dbopmupoBaHue oOmel (HYHKIIMOHATBPHON M €CTECTBEHHO-HAYyYHOW TpaMOTHOCTH,
B TOM YHCJIE YMEHUHN OOBICHITH U OLICHUBATD SIBIICHUSI OKPY)KAIOILIET0 MUPA, UCIIOIB3YS
3HaHMUSI U ONBIT, MOJYYEHHBbIE NMPU U3YUYCHUM XUMUHU, NPUMEHATh UX MPU PEIICHUU
npo0sieM B OBCEIHEBHOM KU3HU U TPYIAOBOU JIEATEIILHOCTH;

dbopMupoBaHuE Yy O0Oy4alOUMXCS TyMaHUCTHYECKUX OTHOLICHWH, MOHUMaHUs
HEHHOCTH XUMHUYECKUX 3HAaHUW Ui BBIPAOOTKH SKOJOTMYECKH I€IecO000pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM JEATEIBHOCTU B LENISAX COXPAHEHHs CBOETO 3/I0POBbS U
OKpYXKarolle IMTPUPOIHON CPEBI;

pa3BUTHE MOTUBallMM K OOYYEHHIO, CIIOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX [IEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TPO(UIIS U HAMPABICHHOCTHU JajbHENIIEro 00 yueHuUs.

OO0miee YuCIO0 4YacoB, PEKOMEHIOBAHHBIX JIsi M3ydeHHs XuMuM, — 136 yacos:
B 8 Kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 vacoB (2 vaca B HEJIEIIO).
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JIist KaX10ro Kjacca MpeaycCMOTPEHO PE3epBHOE y4EeOHOE BpeMs, KOTOPOE MOMKET
OBITH MCITOJIF30BAHO Y4aCTHUKAMHU 00pa30BaTEILHOTO MPoIlecca B MEsTX (OPMUPOBAHMUS
BapHATUBHOM COCTABJISIONICH COAepKaHUsI KOHKPETHOM paboueit mporpamMmel. [Ipu aTom
oOsi3arenbHass (MHBapuUaHTHAsl) 4YacTh COJCp)KaHUA TMPEAMETa, YCTaHOBJIEHHAs
npuUMEpHOI paboyeil mporpaMMoi, U BpeMs, OTBOJIUMOE Ha €€ U3yYeHHE, TOHKHBI ObITh
COXPaHEHBI MTOJHOCTBIO.
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COJAEP) KAHUE OBYUYEHUASA

8 KVIACC

IlepBoHauaIbHbIE XMMUYECKHE OHATHSA

[Ipenmer xumun. Ponp XUMuuM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BelecTBa. duznueckue CBOMCTBA BEIMIECTB. ATperaTHoe COCTOsiHME BellecTB. [lonarue
O METoJax IO3HaHWs B XUMHUHU. YucThie BemiecTBa U cMmecd. CrocoObl paszjeieHus
cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE dIEMEHThI. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
IIpocThie U CIIOKHBIE BelIeCTBa. ATOMHO-MOJIEKYJIIPHOE YYEHHE.

Xumudeckas (opmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX DJEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTeNnbHasgs artoMHas Macca. OTHocHTelIbHas
MOJIEKYJIsIpHAs Macca. MaccoBas 10JI1 XUMUYECKOTO AJIEMEHTA B COCIMHEHNH.

KomuecTro BemecTBa. Mosnb. Momsipaast Mmacca. B3anMocCBsi3b KOJIMYECTBA, MACCHI
W 4YHClIa CTPYKTYPHBIX €IUHMI] BemecTBa. Pacu€rbl 1o QopmyliaM XUMHUYECKUX
COCJTMHEHU.

DU3NYECKUE U XUMUYECKUE SABICHUA. XUMUYECKas peakius U €€ mpu3HaKku. 3aKOH
COXpaHEHHUsI MacChl BellecTB. XUMHUUYeCcKue ypaBHeHHUsA. Kmaccudukanys XUMHUYECKUX
peaknuii (CoeqUHEHHUs, Pa3I0KCHHUS, 3aMeIIICHHsI, 0OMEHa).

Xumuueckuu dKcnepumenm:

3HAKOMCTBO C XHWMHYECKOW TMOCYJ0HM, MpaBujgaMud pabOThl B JiabopaTopuu U
npuéMamu oOpaleHuss ¢ Ja0opaTOpHBIM OOOpPYJOBAaHUEM, HM3YYEHUE U OMHUCAHUE
(bU3UIECKUX CBOWCTB 00PA3I[0B HEOPTaHMYCCKUX BEIIECTB, HAOJIOACHUE (HU3UISCKHUX
(TutaByieHWE BOCKa, TasHUE JIbJla, pacTUpaHue caxapa B CTYIKE, KUTICHUE U KOHICHCAIUs
BOJbI) M XUMHUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHWM, HAOJIOJCHUE M OMHCAHHE MPU3HAKOB
NPOTEKAHUSI XUMHUYECKUX peakiuii (paszioxkeHHue caxapa, B3aUMOJICHCTBUE CEPHOM
KHCJIOTBI C XJOpHIOM Oapus, pasiokenue ruapokcuaa meau (Il) mpu HarpeBanuw,
B3aMMoOjIelicTBHE Jkesie3a ¢ pactBopoM coy meau (Il), uzyuenue crmocoboB pasiecHus
cMecel (¢ TOMONIBI0 MarHuTa, (UILTPOBAHWE, BHIAPUBAHKWE, JTUCTUJUISIINS,
xpomatorpadusi), TPOBEJACHUE OYUCTKA TOBAPECHHON COM, HAOIIOJIEHWE U OIHCaHWE
pe3yabTAaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl,
CO3JIaHKEe MOJICIICH MOJIEKYIT (IIaPOCTEPIKHEBBIX).

Baxnelllnue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. Cocras Boznyxa. Kucinopoa — 351eMEHT 1 IpOCTOE BEIMIECTBO.
HaxoxeHue Kuciiopoja B MpUpoae, (pU3MUECKUe U XUMUYECKHE CBOWMCTBA (peakiuu
roperusi). Oxcuapl. I[lpumenenue kucinopoga. CrnocoObl MOMy4eHUS KHUCIOPOa
B JlabopaTopur U TpOMbIIIIEHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H —
AITIOTPOMHAS MOIU(DHUKAITNS KUCIOPOIa.
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TermoBoit >PpekT XUMUYECKON peakiuu, TEPMOXHUMHUYECKHE YPaBHEHHS, IK30-
U DHJIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO31yXa,
yCHUJIEHHE MTAapHUKOBOTO 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxkzaeHue BoAopoAa B IPUPO/IE,
bu3nUecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CrOcoObl noaydeHust. Kuciorsl u
COJIH.

Mosnsipablit 00bEM ra3oB. Pacy€Tsl Mo XMMHUUECKUM YpaBHEHUSIM.

dusnueckre CBoOMCTBa BOAbI. Boma kak pactBopurens. PactBopsl. HackllieHHbIE U
HEHACBHIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BEMIECTB B BoJe. MaccoBas J0Ji BEIIECTBA
B pacTBOpe. XUMHUYECKHE cBoWcTBa BOoAbL. OcHOBaHMSA. Poilb pacTBOpPOB B MpUPOAE U
B )KM3HH 4eJI0BeKa. KpyroBopoT BOJIbI B IpUpOIE. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA IMPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenuneHuid. Oxcuanl.  Kiaccudukarus
OKCHJIOB! coJieoOpasyroiue (ocHOBHBIE, KUCJIOTHBIE, am(oTepHbIe) u
HecoseoOpasyromue. HoMmeHnknatypa okcusoB. Pu3nUecKkue U XUMUYECKHE CBOMCTBA
okcHI0B. [lonmyyeHnue okCuaoB.

OcHoBanus. Knaccudukaiys OCHOBaHUM: MIETOUYM U HEPACTBOPHUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui. PuU3NUECKHME W XUMHUYECKHME CBOMCTBA OCHOBAaHMWM.
[TosryyeHne OCHOBAHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinor. dusmdeckue u
XAMHUYECKUE CBOMCTBA KUCJIOT. Pan aktuBHOCcTH MetayuioB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Howmenknatypa cosed. ®Duznueckue M XHUMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnueckas CBsI3b MEXK/y KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuveckuu dSKcnepumenm:

KaueCTBEHHOE OIPENENICHUE COAEpkKaHUs KHUCIOpOAAa B BO3IAyXe€, IOIYyYEHHE,
coOupaHue, paclo3HaBaHWE W  HM3YyYEHUE CBOWMCTB  KHUCIOpOJa, HaOI0JAeHUE
B3aMMO/ICHCTBUS BEUIECTB C KUCJIOPOJOM M YCJIOBHSI BO3HMKHOBEHHUS U NMPEKpalleHUs
ropenusi (mokapa), O3HAKOMJICHHE C 0OpasllaMM OKCHIOB W OINKCAaHHE WX CBOMCTB,
NOJIyueHHUe, COOMpaHME, paCIO3HABAHWUE M M3YYEHHE CBOWCTB BOaOpona (TOpeHHE),
B3auMozeiicteue Bogopoga ¢ okcumoMm wMemu  (II)  (Bo3MOKHO —mcmoOIB30BaHHE
BUJICOMATEPUAIIOB), HAOJFOJICHUE 00PAa3IIOB BEIIECTB KOJIMYECTBOM 1 MOJTh, MCCIICIOBAHUE
OCOOCHHOCTE pacTBOPEHMs BEILECTB C PANIUYHON PaCTBOPUMOCTHIO, MPUTOTOBIICHUE
PacTBOPOB C ONPEAEIEHHON MAaCCOBOU JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHCTBUE
BOIBI ¢ MeTaulamMu  (HaTpueM ©  KaubimeM)  (BO3MOXKHO — KCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEAOBAaHUE OOpA3OB HEOPTraHWYECKUX BEIISCTB Pa3TMIHBIX
KJIACCOB, HAOJI0ICHHE U3MEHEHHSI OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIIOT M ILIETI0YEH,
usydeHue B3auMmojeiictBus okcuaa menau (II) ¢ pacTBopoM CepHO# KHCIIOTBI, KHUCIOT
C METaUlaMH, pEeaKkuWd HEeUTpaIu3aluy, NOJIy4EHUE HEPACTBOPUMBIX OCHOBAHWH,
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BBITECHEHHE OJIHOTO METaJlIa IPYIMM M3 pacTBOpa COJIM, PELICHNE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelIme Ki1acchl HEOPraHNYECKUX COCTMHEHN.

IMepuonuvecknii 3axkoH u Ilepuogmueckasi cucremMa XHUMHUYECKHX 3JJIEMEHTOB
JA.N. MenageneeBa. CtpoeHue aToMoB. XHUMHYECKass CBSI3b. OKHMCINTEJIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKINH

[lepBbie MOMBITKU KiIacCUPUKALUU XUMHUYECKUX 3JIeMEHTOB. [loHATHE O Trpymmax
CXOJ/IHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEI0YHO3EMEIbHbBIE METAJUIbI, TAJIOT€HbI, HHEPTHHIC
rasbl). DIEMEHTBI, KOTOphIe 00pa3yloT aM(OTEPHBIC OKCH/IBI U TUAPOKCH/IBI.

[lepuognuecknii 3akoH. Ileproanyeckas cucTeMa XHUMHUYECKHX DJIEMEHTOB
J .. MenneneeBa. KopoTkonepuoanasa u JiauHHonepuoaHas Gopmel Ilepuonnueckoit
cucTeMbl xuMuueckux 35eMeHToB /.M. Menneneesa. llepuonst u rpynnsl. usznueckuit
CMBICJI IIOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB atoMHbIX snep. M3orombsl. OnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBhiX 20 XuMUUecKkux 37eMeHToB llepuomnueckoit
cucrembl JI.M. MenneneeBa. XapakTepUCTHUKA XHMHUYECKOI'O 3JJIEMEHTA IO €ro
nonoxxeHuro B [lepuoanueckoii cucreme J{.11. Meneneena.

3aKOHOMEpPHOCTH HW3MEHEHMsS paguyca aTOMOB XHMHUYECKMX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB IO TPYyNIaM U IEPUOJAM.

3nauenue llepmogmueckoro 3akoHa u Ilepuogmueckod CHCTEMBI XUMHUYECKHX
AJIEMEHTOB U1l Pa3BUTHS HayKu U ITpakTuku. [{.11. MeHneneeB — yd€HbIN U TPAKIAHUH.

Xumudeckas  cBs3b.  KoBanenTtHass (mosisipHass W HEMOJISIpHAsl)  CBS3b.
DJIEKTPOOTPULATEIBHOCTh XUMHUUYECKUX JJIEMEHTOB. MlOHHAas CBA3b.

Crenenp okucieHusd. OKUCIUTEIBHOBOCCTAHOBUTENBHbIE peakuuu. lIpomecchl
OKHUCJIEHUSI U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil sxchepumenm:

u3ydeHne oOpaslloB BEIICCTB METAIOB W HEMETAUIOB, B3aUMOCHCTBHE
TUJIPOKCHIA IIMHKA C pacTBOpaMHU KHUCJIOT U IIEJI0Yei, TMPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIIUTEIbHO-BOCCTAHOBUTEBHBIX peaKiuil (TOpeHue,
PEaKIMU Pa3I0KEHHUSI, COCTMHEHHUS ).

Mesicnpeomemuvie cés3u

Peanuzanus MeXNpeAMETHBIX CBSI3€M NOpW M3Y4EeHUM XUMHUU B 8 Kjacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MTOHSATUM, TaK
U TIOHSITUM, SIBJISIONIUXCS CHUCTEMHBIMU JUISl OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOTO ITUKJIA.

OO6mue ecTeCTBEeHHOHAYUHbBIC MMOHATHS: HAY4YHbIA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHUHTE3, KiIacCupUKaIUs, TEPUOJUYHOCTb, HAOOJACHUE, HKCIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHHE.

du3uKa: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJUJ, HU30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJIA, OJJICKTPUYECKUN 3apsj]l, BEIIECTBO, TeEJO, OOBEM,
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arperaTHOe¢ COCTOSIHME BEIECTBA, Ta3, (U3NYCCKHE BEIMYHMHBI, CAMHUIBI U3MCPCHHUS,
KOCMOC, TUTaHEeTHI, 3BE31161, CoHIIE.

buonorus: hoTocunTes, nprxanue, ouocdepa.

['eorpadms: aTtmocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIC IMOPOMABI, IOJIC3HBIC
WCKOIIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peakius

[lepuonnuecknit  3akoH. Ilepmonuueckass cucTeEMa XHUMHYECKHX JJIEMEHTOB
AWM. MenneneeBa. CrpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOWCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KalWs, KajblUsi U UX COCAMHEHUU
B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B [leproanieckoil cucTeMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BemecTBa: BUbl XUMUYECKOUN CBSI3HU. THUIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOW PpEMIETKA U BHUAA
XUMHUYECKOU CBS3H.

Knaccudukamuss M HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAILNXCS K PA3JIMYHBIM KJIaCCaM HEOPraHWYECKUX COCAUHEHUU,
TE€HETHUYECKAS CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccuduxamuss  XUMUYECKMX ~ peakiuii 10  pa3Iu4HbIM  MPU3HAKAM
(mo 9ymciy ¥ COCTaBY YYacTBYIONIMX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3(deKTy,
M0 M3MEHEHUIO CTENEHEHW OKMUCIICHUS XUMHUYECKHX DJEMEHTOB, MO OOpPaTUMOCTH,
10 YYacTHIO Karajam3aTopa). JK30- U IHIAOTCPMHUUYCCKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpaBHEHUS.

[Tonsitue o ckopocT xuMuueckoud peakiuu. I[lonstue o0 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMHMUYECKUX peakiusx. [loHsATHE O TOMOTeHHBIX U TE€TEPOTCHHBIX
peakuusax. Ilomstue o karamsze. [loHATHE O XUMMYECKOM  pPAaBHOBECHM.
@aKTOpHI, BIUSAIOIIAE HA CKOPOCTh XMMUUYECKOM PEAKIIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCIMTENbHO-BOCCTAHOBUTEIILHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHON peakinuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI C MCIOJIb30BAHUEM METOa JICKTPOHHOTO OasiaHca.

Teopust 3JIEKTPOIUTUUECKON NUCCOIMALIMU. JEKTPOJUTHI M HEIJIEKTPOJIUTHI.
Katnonbl, aHuOHBI. MeEXaHU3M AUCCOLUMAIIMM BEIIECTB C PA3JIUYHBIMH BHUJAMHU
xuMuueckoit cBs3u. CreneHs auccoruanuu. CUIbHBIC U CIIA0bIE SJIEKTPOIUTHI.

Peakiuu noHHOro oOMeHa. YcoBHS NPOTEKAHUSI PEaKIMil MOHHOTO OOMEHa,
MIOJIHBIE U COKPALIEHHBIE HOHHBIEC YpaBHEHUS peakuuii. CBOKWCTBA KUCJIOT, OCHOBAHUN U
COJIEl B CBETE NPEACTABICHUN 00 3JEKTPOJIMTUYECKON auccouuanuu. KayecTtBeHHbIE
peakuuu Ha MOHBL. [IoHATHE O THAPOIU3E CONEN.
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Xumuyeckuil 9KCnepumMenm:

O3HAKOMJICHHE C MOJEIISIMM KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIIECTB — METAJUIOB U HEMeTauioB (Tpadura u anMasa), CIOXKHBIX BEHIECTB (XJIopuaa
HATpHs), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMHU OT BO3JIECUCTBUS
pa3nuYHBIX (PAKTOPOB, HCCIENOBAHUE AJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
nporiecca JUCCONUAIMH KUCIIOT, MIeNIoueil U cojiel (BO3MOXKHO HCIIONIb30BAaHHUE BHIICO
MaTEepPHaJIOB), IPOBEICHHUE OIBITOB, HIUTIOCTPUPYIONIUX MPU3HAKU MTPOTCKAHUS PEaKIIHid
MOHHOTO 0OMeHa (00pa3oBaHUE OcajKa, BhIIEICHUE Ta3a, 00pa30BaHKUEe BObI), OIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX pPEAKIMil (ropeHue,
peakiuu paslOKEHUs, COCAMHEHUS), paclo3HABAHHE HEOPTaHMYECKUX BEIECTB
C MOMOIIbIO KAYE€CTBEHHBIX PEAKLIMI HA HOHBI, PEIICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtannbl 1 X coeTUHEHUS

OO6mas xapakTepucTrka rajoreHoB. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
cTeneHu okuciieHus. CTpoeHue U (PU3nYecKre CBOMCTBA MPOCTHIX BEILIECTB — FAJIOT€HOB.
XuUMUYECKHE CBOMCTBA Ha mnpuMepe xyopa (B3auMOIEHCTBHE C MeTaUlaMu,
HeMeTalIaMH, Iiesodamu). Xiopooaopos. CossiHas KHCIOTa, XUMUYECKHE CBOMCTBA,
NoJIyueHue, nMpuMeHenue. JelicTBre XJiopa ¥ XJIOPOBOJAOPOJa Ha OPraHU3M YeJOBEKa.
Baxnelime XJIOpUIbl U UX HAX0XKIACHUE B IPUPO/IE.

O61as xapakrepuctuka 35eMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CrTpoeHne U (QU3NYECKHE CBOMCTBA MPOCTHIX
BEUIECTB — KHCIOPOJAa U Cepbl. AJUIOTPOIHBIE MOAM(DUKAIMU KUCIOpPOJa U CEpBHl.
Xumuyeckue cBoicTBa cepbl. CepoBOAOPOJI, CTpOEHHE, (PU3UUYECKHE U XUMHUYECKHE
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHUIOB. CepHasl KUCIOTa,
¢u3nveckue U XUMHUYECKUE CBOMCTBA (OOIIME KaK MPEICTABUTENS KJacca KUCIOT W
criernudeckre). XMMUYECKUE PEaKI|H, JISKAIHEe B OCHOBE MIPOMBIIIICHHOTO CIToco0a
MOJy4EeHUsI CepHOM KUCIOTHI. [IpuMeHeHne cepHoil KUcioThl. COau CEPHOM KHUCIIOTHI,
KaueCcTBEHHas peakiusi Ha cyinbdar-uoH. Haxoxaenwe cepsl U €€ CcoequHEHUN
B MpHUpoJe. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTUHEHHUSIMH CEphbI
(KUCIIOTHBIC TOKIM, 3aTPA3HCHHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 PEAOTBPAIICHUS.

OO6mas xapakrepuctuka 31eMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENEHH OKHUCIEHUs. A30T, paclIpOoCTpaHEHHE B MpUpoJe, GU3NUecKue u
XUMUYECKHUE CBOMCTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro (U3HYECKUE U
XUMUYECKUE CBOWMCTBA, TMoJydeHHe W npumeHeHue. Comu amMMoOHUs, WX (U3HUECKUE
U XMMHYECKHE CBOWCTBA, NMpHMEcHEHHE. KadecTBeHHas peakmus Ha HOHBI aMMOHUSI.
A30THas KuCIOTa, ¢€ mojydyeHue, pu3MUecKue U XMMHUYCCKHE CBOWCTBa (0OIHMe Kak
HPEAICTAaBUTENS KJlacca KUCIIOT U cnenuduyeckue). Vcnoap30BaHUe HUTPATOB M COJICH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHbIX yI0OpeHuil. XuMHUUYECKoe 3arps3HeHue
OKpYKaroUIed Cpellbl COEUHEHUSMH a30Ta (KUCIOTHBIE JT0XKIH, 3arpsi3HEHHUE BO3/1yXa,
No4Bbl U BOJ0EMOB). Docdop, amutorponHbie Mogudukanuu Gocdopa, puzndeckue u
xumudeckrne cBoictBa. Oxcun dochopa (V) u dochopHas kuciora, pusmdeckue
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W XUMHYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue ¢ochaToB B KayecTBe
MUHEPAJIBHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB IV A-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble  CTENEHU  OKHUCJIEHUS.  YTJIepOoJ, aJUIOTPONHBbIE  MOAUGUKAIINH,
pacnpocTpaHeHUEe B Mpupojae, (U3MUYeCKue M XUMHUYECKHE CBOMCTBA. AcopOIus.
Kpyrosopot yrinepoga B mpupoae. Okcuasl yriepoaa, ux Gu3nyeckue U XUMHYECKUE
CBOMCTBA, JCHCTBHUE HA KUBBIC OPTaHU3MBbI, TOTyYEHUE U TPUMEHEHHE. DKOJIOTHYECKHE
npoOJIeMbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumoresa ri100agbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIA 3¢ ¢ekT. YroimpHas KHUCIOTa M €€ COoNd, UX (PU3UYECKHEe U
XUMHUYECKHE CBOWCTBA, MOJydeHUe U IpuMeHeHre. KauecTBeHHas peakiius Ha KapOoHaT-
uoHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHauanpHble MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KAaK O COCIUHEHUSIX
yriepoaa (MeTaH, 3TaH, STWJICH, alleTHJICH, 3TaHOJ, TJIHUICPHH, YKCYCHas KHCIIOTa).
[IpupoaHbIE KICTOYHUKH YIIIEBOAOPOIOB (yrojb, MPUPOIHBINA a3, HEPTH), TPOITYKTHI UX
nepepaboTKu (OEH3MH), UX POJIb B OBITY M MTPOMBIILICHHOCTH. [ToHATHE 0 OMOJIOrHYECKH
BOXHBIX BEIIECTBAX. JKHpaX, OeNKax, yrieBojax — W WX POIU B XKU3HU YEIIOBEKa.
MatepuanbHoe eTUHCTBO OPTraHMYECKUX M HEOPTaHUYECKUX COSTUHEHHH.

Kpemuuii, ero gusnueckre 1 XUMHUYECKUE CBOMCTBA, MOJyYEHUE U MPUMEHEHHE.
Coenunenust kpeMHus B npupoje. OOmme npezacrasienus o6 okcuzae kpemuus (IV) u
KpeMHueBoM kucnore. CHUIUKAThI, UX HMCIOJb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiimme CcTpoWTensHBIE MaTepuaibl.  KepaMuKa, CTEKJIO, IIEeMEHT, OeTOH,
xene300eroH. [Ipobnembl 0e30macHOrO MCHOJIb30BaHUS CTPOUTEIBHBIX MaTepHalioB
B IOBCETHEBHOU JKU3HMU.

Xumuueckuu dKCnepumMenm:

M3ydyeHHe oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHNE KAUYE€CTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJEHNE MPU3HAKOB HMX
MPOTEKAHMUSI, OTBITHI, OTpaXKaromue (U3NIECKUe U XUMUYECKUE CBOMCTBA TaJOTE€HOB U
UX coenuHeHHH (BO3MOXKHO WCIIOJIb30BAaHUE BHICOMATEPHANIOB), O3HAKOMJICHHE
c oOpasiaMu XJIOPHIOB (TaJIOTCHUIOB), O3HAKOMJICHHE C OOpasiamMu cepbl u e
coeIMHEHHUSMH (BO3MOXHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB), HAOIIIOJICHNE TpoIiecca
OoOyraMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yYCHHUE
XUMUYECKUX CBONCTB pa30aBICHHONW CEPHOM KHCIOTBI, MPOBEICHUE KAaYeCTBECHHOMU
peakuuu Ha cynb(aT-MOH U HAOJIIOJEHUE NpHU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHUE
c (Gu3MYecKUMU CBOWCTBaMH a30Ta, ¢ochopa W UX COCAUHEHUH (BO3MOIKHO
UCIIOJIb30BaHUE BUICOMATEPHATIOB), 0OpaslaMH a30THBIX U (POCHOPHBIX yTO0OpECHUH,
NoJIyueHue, coOMpaHue, pacro3HaBaHUE M W3y4YEHHE CBOICTB aMMHUaKa, NMpPOBEICHUE
KaueCTBEHHBIX pEeakKIMii Ha MOH aMMOHHUS U (Pocdar-noH M U3YYeHHE TPU3HAKOB HMX
MIPOTEKAHUs, B3aUMOJCHCTBUE KOHUECHTPUPOBAHHOM a30THOM KHCIOTBI C MEJBIO
(BO3MOYKHO WCIIOJIB30BaHUE BUACOMATEPHAIIOB), U3YYEHUE MOJENEH KPUCTATHYECKIX
pemi€Tok anMmasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHHE C IIPOILIECCOM aICcopOIUu
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pPacCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM yIIEM M YCTPOWCTBOM NIPOTHUBOrasa,
HojJy4yeHue, coOupaHue, paclo3HaBaHME U M3y4EHHE CBOMCTB YIJIEKHCIIOTO rasa,
IPOBEICHNE KAYECTBEHHBIX pEAKIMM Ha KapOOHAT M CHUJIMKAT-UOHBI U HU3Y4YCHHE
IPU3HAKOB  HX  NPOTEKAHMSA, O3HAKOMJIICHHE C  MPOAYKIMENM  CHIMKaTHOU
IIPOMBIIUIEHHOCTH, pEUIEHUE OHKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxuHenmmue
HEMETaJUIbl U UX COCIUHEHUSD).

Meta/ibl 1 MX COCAMHEHUSA

OO6miast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nonoxenus B llepuonnueckoi cucreme xumudeckux sneMmeHToB [[.M. Menneneesa n
cTpoeHns aroMoB. CTpoeHHe MeTaioB. MeTalMdeckas CBS3b M MeETaJUIMYecKast
KPUCTAUIMYECKAsd PEmETKA. OJIEKTPOXMMHMYECKAW DAL HANPsHKEHWM  METAJUIOB.
du3nuecKue U XUMUUECKHE CBOMCTBA MeTauioB. O01IMe CIOCOOBI MOTYy4EeHHS METAJIIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uH. CriiaBbl
(cTanb, 4yryH, QIOpaJFOMHUHUIN, OpPOH32) U MX MPHUMEHEHHE B OBITY U IIPOMBIIICHHOCTH.

[Ilesounsle MeTajuibl: MojoKeHWEe B Ilepuogmyeckon cHUCTEME XUMHUYECKUX
anementoB JI[.MI. Menneneesa, cTpoeHME€ HX AaTOMOB, HAXOXIEHUE B IIPUPOJE.
dusnveckue W XUMHUYECKUE CBOiicTBa (Ha mpumepe Hatpus M Kaius). OKCHIObl U
TUAPOKCUBI HATPHS U Kaynd. [I[puMeHeHne MEenoYHbIX METAIUIOB U UX COCUHEHUM.

[I{erouHO3EMENBHBIE METAJUIBI MArHUK U KaJbIUK: nosokeHue B llepuonnueckoin
cucTeMe XuMuueckux 3aeMeHToB J[.M. MenneneeBa, cTpoeHre UX aTOMOB, HAX0XKICHUE
B npupone. Ouznueckue M XUMUYECKUE CBOWMCTBA MAarHusl M Kajbuusd. Baxueimme
COCAMHCHUS KajblMs (OKCHJ, THAPOKCHA, coiu). JKECTKOCTH BOABI M CHOCOOBI ¢&
YCTPAHEHHUS.

AmoMmuHHN: TIoNnOXkKeHne B lleprogmyeckoil CUCTEME XUMHUYECKHX JJIEMEHTOB
H.1A. MengeneeBa, CTpOCHUE aroma, HAxXOXAECHWE B mnpupoae. Dusnueckue u
XUMHYECKHE CBOMCTBA aMIOMHUHHS. AMQOTEpHbIE CBOMCTBA OKCHJA U THUAPOKCHAA
AIFOMUHMUSL.

Kenezo: mnonoxenne B llepuonnueckoil CcHUCTEME XUMHUYECKHX DJIEMEHTOB
H.1A. MengeneeBa, CTpOCHHME aroMa, HaxXOXAeHWE B mpupone. Dusnueckue u
XUMHYECKHE CBOMCTBA kene3a. OKcubl, TuaApokcuabl u cosm xenesa (1) u sxenesa (1),
UX COCTaB, CBOMCTBA U IOJy4YEHHUE.

Xumuueckuil sxcnepumenm:

03HaKOMIJICHHE C oOpa3aMyd METAJIOB M CIIABOB, X (DM3UYSCKUMH CBOMCTBAMH,
U3yUYCHHE  Pe3yJbTaTOB  KOPPO3UM  METaIoB  (BO3MOXKHO  HCIIOJIb30BaHHE
BHICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA KAJIbIIUS M HATPHUS C BOJOM
(BO3MOKHO HCITOJIb30BaHUE BHICOMATEPHAIIOB), UCCIICAOBAHNE CBONCTB KECTKOW BOIB,
poriecca ropeHus Kenes3a B KUCI0poje (BO3MOXKHO HCIOJb30BaHNE BUICOMATEPHATIOB),
NPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIUii Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUAHUS,
muaka, kene3a (1) u xenesa (I1), mequ (Il), HaOmomeHWe W ommMcaHWE IMPOIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMU HATPUSl, Kalus U KaJlblus (BO3MOYKHO MCIOJIb30BAHUE
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Xumus. 8—9 kiaccel (0a30BbI YPOBEHB)

BHJICOMATEPUAJIOB), MCCIICIOBaHHEe aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS W
THAPOKCUA IIMHKA, pEIlIeHHE SKCIEPUMEHTANbHBIX 3a/lad mo TeMe «Baxueime
METaJJTbl U UX COCTUHEHUSD.

XuMHS M OKpPY:KAOLIaA cpeaa

BemecrBa u Marepuanbl B TMOBCEJHEBHOM KM3HM 4YeJoBeKa. besomacHoe
UCIIOJb30BAaHUE BEIIECTB M XHUMHYECKUX peakiuuid B ObiTy. llepBas momoib mpu
XMMHUYECKUX 0’KOTax U OTPABIICHUSIX.

XYUMHYECKOe 3arps3HCHHE OKpyXkaromied cpeabl (mpeaenbHas —JIOIMycTHMas
KoHeHTpanus BemiecTB (nanee — IIJIK). Ponp Xxumum B pemieHUH 3KOJIOTMYECKUX
npoOJeM.

Xumuueckutl SKCnepumenm:
U3ydeHHe O0Opa3lloB MaTepHaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHaJIbl).

Mesicnpeomemmuule cesazu

Peanmuzanuss MeEXNpeaMETHBIX CBS3€H NpW W3ydeHWH XuUMUM B 9 Kiacce
OCYIIIECTBIIICTCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYIHBIX MTOHATHH, TaK
U TIOHATHUM, SIBISIOIIMXCS CHUCTEMHBIMHU IS OTHEIbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO ITUKJIA.

OO0mIre ecTeCTBEHHO-HAaYUHbIE MOHATHS: HAY4YHbIN (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, KiacCcuUKaius, TEPUOJUYHOCTh, HAOIIOEHNE, DKCIICPUMEHT,
MOJICTUPOBAHKE, W3MEpPEHUE, MOJENb, SBJICHHE, MapHUKOBBIN 3(P(dEKT, TEeXHOJIOTHs,
MaTepHaJIbI.

dusnka: mMaTepus, aToMm, JJCKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIH], H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJA, JJCKTPUYCCKUN 3apsil, TMPOBOAHUKH, ITOJYIIPOBOIHUKH,
TUDJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTRa,
ra3, pacTBOp, PAacTBOPHUMOCTb, KpPHCTAJUTMUECKas pEMI€TKa, CIUIaBbl, (HU3UYECKUE
BCJIMYMHBI, CIUHUIIBI W3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
ComnHue.

buonorusi:  ¢dotocunte3, apixanue, Ouochepa, OSKOCHCTEMa, MHUHEPAIbHbBIE
yI0OpEHUSI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATE/ILHBIE BEIECTBA.

I'eorpadus: atMmocdepa, ruapocdepa, MuUHEpanbl, TOPHbIE TMOPOIbI, MOJE3HBIC
HCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOSHUS MPOTrPaMMBbl OCHOBHOT'O O0IIEro oOpa3oBaHUs
JOCTUTAIOTCI B XO0J¢ OOYYeHHS XHMHUHU B CIAMHCTBE Y4COHOW M BOCIHTATCIILHOM
JCATCIIbHOCTH B COOTBETCTBHMH C TPATUIIHOHHBIMH POCCHMCKMMH COIMOKYJILTYPHBIMU H
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IIPUHATHIMH B OOIIECTBE ITPaBHJIaMH U HOPMaMH
IOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHHMS, CAMOPA3BUTHS U COLMAIM3AIINH
00 yJaroIuXxcsl.

JIM4HOCTHBIE pe3yIbTaThl OTpaKaroT TOTOBHOCTb 00 yJaronuxcs
PYKOBOJICTBOBATbCS CHUCTEMOM ITO3HTHBHBIX IICHHOCTHBIX OPHUCHTALMA M PaCIIHpPECHUC
OIBITA JAESITCIILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMoOTH4YeCKOro BOCUTAHMS:

[IEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAyYHOMY HACJIEIHNIO, TOHUMAaHUS 3HAUCHUSI XUMUIECKON HAYKHU B )KU3HHU COBPEMEHHOT'O
oO1IecTBa, CHOCOOHOCTM BIAAETh JIOCTOBEpPHOM MH(pOpMAalMEed O MepeaoBbIX
JOCTHKCHHUSIX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XMMHH, 3aWHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUIX 00 YCTPOWCTBE MUpPaA U OOIIECTBA,;

2) rpakIaHCKOTr0 BOCIIUTAHUS:

MIPEICTABIICHUS O COLMAIbHBIX HOPMaX M MPaBUIIaX MEXKIMYHOCTHBIX OTHOILIEHUN
B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO -
UCCIIEI0BATEIbCKOM, TBOPYECKOM M JPYTHX BHAAX JEATEIBHOCTH, T'OTOBHOCTH
K pa3HOOOpa3HOH COBMECTHOM JAESATEIbHOCTH TIPU  BBINOJHEHUH  Y4YEOHBIX,
NO3HaBATEJbHBIX 3aa4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUH YU€OHBIX
IIPOEKTOB, CTPEMJIEHHS K B3aMMOINOHMMAaHUIO W B3aMMOIIOMOIIM B MPOLECCE ITOU
y4eOHOU AEsTENIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEACHUE U TMOCTYIKH CBOUX
TOBapyIlEd C MO3WLUUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUM IMOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHMUS

MHPOBO33PEHUYECKHE MPEJICTABICHUSI O BEIIECTBE W XUMHUYECKOM pEaKIuH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABISIIOIIME OCHOBY
JUIS TIOHMMAaHUSl CYIIHOCTH Hay4YHOM KapTHUHBI MHpPA, MPEJICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPObI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOAHON Cpeaoi,
O POJIM XUMHH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

NIO3HABATEbHBIE MOTHBBI, HAITPABJICHHBIE HA NTOJYYEHNE HOBBIX 3HAHUH 11O XUMUH,
HEO0OXOIMMBIE TSI OOBSICHEHUST HAOIIOJAEMBIX MPOIIECCOB U SBJICHUMN, IO3HABATEILHOM,
MH(}OPMAIIMOHHON U YUTATENIbCKON KYJIBTYPBhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON
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paloThI ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYPOU, TOCTYITHBIMH TEXHUYECKUMU
cpeacTBaMHu MH(POPMALIMOHHBIX TEXHOJIOTHIA;

MHTEPEC K 00YYEHHUIO U MO3HAHMIO, TF0003HATEIBHOCTh, TOTOBHOCThH U CIOCOOHOCTH
K CaMO0OOpa30BaHUIO, MPOEKTHOM M MCCIIEI0BATENBCKON JEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPaBJIECHHOCTU U YPOBHS O0y4Y€HHUS B JIajibHEHIIIEM,

4) dpopmMupoBaHus KyJbTYPbl 310POBbI:

OCO3HaHUE IICHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBBIO,
YCTaHOBKH Ha 37I0POBBIM 00pa3 »KU3HU, OCO3HAHUE MOCIICICTBUI U HEMIPHUITHE BPEIHBIX
NpUBBIYCK  (YITOTPEOJICHHSI  aJKOroJisd, HApKOTHKOB, KYypEHHUs), HEOOXOIUMOCTH
COOJIIOJICHUsT TIpaBUJ 0€30MacHOCTH MPU OOpAIIEHUH C XUMHUYECKUMH BEIIECTBAMU
B OBITY U peajbHOU JKU3HHU;

5) Tpy10BOT0 BOCTIMTAHUSI:

HHTEPEC K MPAKTUYCCKOMY H3YUeHHIO0 mpodeccuil W Tpyaa pasIudHOro poja,
YBOKCHHE K TPYAy M pe3yjbTaraM TPYIAOBOH JIEATCILHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMEHCHHS TPEAMETHBIX 3HAHWK M0 XMMHHU, OCO3HAHHBIA BBIOOP HMHIUBUIYaJIbHON
TPACKTOPUHU TPOJODKCHUS 00pa3oBaHUsA C YYETOM JIMUHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W IMOTPEOHOCTEH, YCHEITHON
npoeCCHOHANIBHOM JEATCIBHOCTH M Pa3BUTHSA HEOOXOJUMBIX YMEHHH, TOTOBHOCTH
aJIalTHPOBATLCSI B IPOPECCUOHATIBHOMN CPE/IC;

6) 3K0J10rM4eCKOro BOCIUTAHMSA:

AKOJIOTUYECKHU 11€JIECO00pa3HOE OTHOIIECHUE K MPUPOJAEC KaK HCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS, TOHUMAHUE LIEHHOCTH 3JI0POBOr0 U 0€30MacHOro
oOpa3a J>KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO, OCO3HAHHUE IIEHHOCTHU COOJIOJEHUS MpaBUJl O€30MaCHOI0
MOBEJICHMS TIPU padOTE C BEIIECTBAMH, a TAKXKE B CUTYAIIUSX, YIPOKAIOIINUX 30POBBIO U
JKU3HHU JIFOJIEH;

CIIOCOOHOCTM TPUMEHSTh 3HAHUSA, TMOJy4yaeMble TMPH U3YYEHUHU XHUMHH,
JUISL PELICHUS 33]1a4, CBSA3aHHBIX C OKPYXKAIOUIEH NMPUPOJHOU CPEIOW, JJISl MOBBILICHUS
YPOBHS SKOJOTMYECKON KYIbTYphl, OCO3HAHUS I100aTbHOTO XapaKkTepa dKOJIOTUYECKUX
npoOjieM U MyTed HX peHieHUus IOCPEACTBOM METOJIOB XHUMHH, 3IKOJOTHYECKOTrO
MBIIIUJICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOW, KOMMYHUKATUBHOW U
COLIMAJIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B COCTaBe METaNpPEeMETHBIX  PE3yJbTaTOB BBIJICTSIIOT ~ 3HAYUMBbIE
U1t (GOPMHUPOBAHUS MUPOBO33PEHHSI OOIIIEHAYYHBIE TIOHITHS (3aKOH, TEOPHsI, TPUHIIHII,
TUII0TE3a, (aKT, CUCTEMa, TPOIIECC, SKCIIEPUMEHT U JPYroe.), KOTOPhIE UCIOIb3YOTCS
B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpPEeIMETaxX U MO3BOJSIOT HA OCHOBE 3HAHMM M3 3THX
npeaMeToB (HOpMUPOBATH MPEACTABICHUE O LEJIOCTHOM HaydyHOW KapTUHE MUpa,
U YHUBEpCalbHble Yy4yeOHble JeWcTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE,
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pETyJIATHBHEIE), KOTOpbIE o0ecrneunBaoT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IIJJAHUPOBAHUIO M OCYILECTBICHUIO YIeOHOH e TeNbHOCTH.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
ba3oBble JJoruueckue 1eMcTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHUS! TIPU OCBOCHHWM 3HAHUWU:
PacKpbIBaTh CMBICI XMMHYECKMX IOHATHH (BBIACIATh HX XapaKTEPHBIC IPH3HAKH,
yCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSATHSIMH), HCIIOJIB30BAaTh ITOHITHS
JIs1 OOBSCHEHHUSI OT/ACJIBbHBIX (DaKTOB M SIBJICHUH, BHIOMpATh OCHOBAHUS M KPUTEPHUH
JUISl KJIacCU(PUKAIMKM XUMHUYECKUX BEHIECTB M XUMUYECKMX pEaklvii, YCTaHABIMBATb
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3y4Y€HHUs, CTPOUTH JIOTMUECKHUE
paccyxaenus (MHIYKTHBHBIC, ICAYKTHUBHBIC, II0 aHAJIOrHH), JelaTh BBIBOJALI U
3aKJIFOUCHHUS;

YMEHHE TIPUMCHITh B MPOIECCe TO3HAHHWS TMOHATHS  (MpeIMETHbIC U
METanpeAMETHBIC), CHMBOJIHMYCCKHAE (3HAKOBBIC) MOJICIIH, HCIIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XHUMHUU MOJICIIbHBIC MPEJICTABICHUS —
XUMHYECKHIA 3HaK (CHMBOJI 3JIEMEHTA), XUMHUeCcKast (opMylia U ypaBHCHHE XHMHICCKOMN
peakiy — MPU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM ITUX MOJEIbHBIX
MPEJICTABJICHUM BBISIBIIATh M XaPAKTEPU30BATh CYIIECTBEHHBIC IPU3HAKH H3y4aeMbIX
O0OBEKTOB — XHMHYECKHX BEIIECTB W XHWMHYECKUX pEaKIui, BBIABIATH OOIINE
3aKOHOMEPHOCTH, NPUUYMHHO-CJICACTBEHHBIE CBA3W M IPOTUBOPEUYUS B H3y4aEMbIX
MPOILIECCaX U SIBIICHUSX.

Bba3oBble uccienoBare/bcKue AeiCTBUA:

YMEHHE HCMOJb30BaTh IOCTABIEHHBIE BOIMPOCHl B KayeCTBE MHCTPYMEHTA
NO3HAHMS, a TaK)X€ B KA4eCTBE OCHOBBI JJii (POPMHPOBAHMSI TUIIOTE3bl 1O MPOBEPKE
IIPaBUJIBHOCTH BBICKA3BIBAEMBIX CYKIECHUI;

MpUOOpPETEeHHE ONbITa MO0 IUIAHUPOBAHUIO, OpPraHU3alud M  IPOBEIAECHUIO
YYEHUYECKHUX SKCIIEPUMEHTOB, YMEHHUE HA0II01aTh 32 XOJI0M MPOLIECCa, CAMOCTOSITENIBHO
MPOTrHO3UPOBATH €T0 PE3ybTaT, POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI 10 PE3YJIbTaTaM
IPOBEAEHHOTO OIBITA, UCCIIETOBAHUS, COCTABIATh OTUYET O MPOJIETaHHON paboTe.

Pabora ¢ undgopmanmei:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX
BUIIOB U (OpPM TMPEJCTABJICHHS, MOJIY4aeMYI0 W3 pa3HbIX HCTOYHUKOB (HAY4HO-
NOMyJIsIpHAsl JUTEpaTypa XUMHYECKOTO COJIEp)KaHUsl, CIPaBOYHbIE MOCOOUs, pecypcChbl
WHTepHeTa), KPUTHYECKH  OILCHMBATh MPOTHBOPCUMBYID W  HEIOCTOBEPHYIO
uHdopmaImio;

YMEHUE NPUMEHATh pa3IWyHble METOJAbl W 3ampochl IpPU IOUCKE U OTOOpe
UH($OpPMaIMU U COOTBETCTBYIOUINX JAHHBIX, HEOOXOJUMBIX JIJIsl BBIIIOJHEHUSI YUEOHBIX U
NO3HABATENbHBIX 3a/au ONpEeAeNEHHOr0 THUMA, MPUOOpEeTeHHEe OomblTa B 0o0JacTu
UCIOJb30BaHUSI ~ MHPOPMALMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHI,  OBJIaJICHUE
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KYJbTYPOW aKTUBHOT'O UCTIOJB30BAHUS PA3TMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSATEIHHO
BBIOMpATh ONTUMaJbHYIO (GOPMY MpEACTaBiICHUS WH(OpPMAIMU U UIUTIOCTPUPOBATH
penaeMble 3a/1a4r HECIIOKHBIMUA CXEMaMHU, IharpaMMaMu, ApyruMu popmamMu rpapuku
U UX KOMOMHAIIUSMU;

YMEHHME  UCIOJIb30BaTh M  aHAJIM3UpOBaTh B  IIpolecce  ydyeOHOM U
UCCIIEIOBATEIbCKON  IESITEIbHOCTH HMH(POPMALUIO O BIUSHUU IPOMBIIUICHHOCTH,
CEJIbCKOT'O XO34MCTBa U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CPEIbl.

KoMMyHuKaTHMBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHA

YMEHHE 3aJ]aBaTh BOIPOCHI (B XOj€ Auaiora U (WaM) AUCKYCCHUHU) TIO CYIIECTBY
o0CykaeMoil TeMbl, (hOpPMYIHPOBATh CBOM NPEJIOKECHUS OTHOCUTEIHHO BBITTOJTHCHHUS
MPEJIOKEHHOM 3a1a4u;

NpUOOpETeHUE ONbITa MPE3CHTALUU PE3YJbTATOB BBIMOJIHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (J1a0OpaTOpHOIO OIbITa, JIA0OpaTOPHOW PadOTBI IO HCCIICAOBAHHIO
CBOMCTB BEIICCTB, YICOHOTO IMPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHM TIO3HABATEIBHOU U
UCCIIEIOBATEIbCKOM JICSTEIIbHOCTH TPU PEHICHUH BO3HUKAIONIMX MPOOJIEeM Ha OCHOBE
ydéTa OOIIMX MHTEPECOB M COrjacoBaHMs MO3UIMKA (0O0CYXICHUS, 0OMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI», KOOPIAUHAIIAS COBMECTHBIX JIEHCTBUMU, OINpEACIICHUE KPUTCPUEB
0 OIICHKE Ka4yeCTBa BBIMOJIHCHHON paOOThI U PyTHUE);

PeryasiTuBHBIC yHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBUA

YMEHUE CAMOCTOSITEIBHO ONPENEIATh ULENU JACATEIBbHOCTH, IUIAHUPOBATh,
OCYIIIECTBIIATh, KOHTPOJUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Haunbonee 3G EKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATEIbHBIX  3aJa4, CAMOCTOSATENIbHO COCTaBISAITh WM  KOPPEKTHPOBATh
MIPEJIOKEHHBINA aJITOPUTM JEUCTBUU IPU BBIIIOJHEHUU 3aJaHUN C YYETOM IOJTYy4ECHUS
HOBBIX 3HAHWM 00 H3y4yaeMbIX OOBEKTAX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBUE TMOJIYYEHHOTO pe3yJibTaTa 3asBICHHOW €M, YMEHHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPEjiaraéMble B YCIOBUU 3aJIaHU.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3y/bTaTOB [0 OCBOCHHMIO 00S3aTENBHOTO COJEp)KaHus,
YCTaHOBIIEHHOTO JIaHHOM (henepanbHON paboueld mMporpaMMOM, BBIJCISIOT: OCBOCHHBIC
O0y4aroUIMMHCs HaydHble 3HAHUS, YMEHHUS U CHOCOObI JEHCTBUH, crennpuyeckue
JUIA TIpeIMeTHOW oOnactu «XuMHs», BUABI JACSATEIBHOCTH MO MOJYyYEHUIO HOBOIO
3HaHUs, €r0 MHTEPIPETALNU, TPEeOOPA30BAHHUIO U MTPUMEHEHUIO B PA3IMYHBIX YU€OHBIX
Y HOBBIX CUTYaIlUsX.

K koHmy oOyuenuss B 8 kjacce mpeaMeTHBIC Pe3yJabTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y O0YyUAIOIIUXCSA YMEHUM:
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pacKpbIBaThb CMBIC] OCHOBHBIX XUMHYECKHX IIOHSATHM. aToM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, cMeCh (OAHOPOIHAS U
HEOJIHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHAs aTOMHAas M MOJEKYJIsApHas macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas OJIsI XUMHUYECKOTO 3JIEMEHTA
B COCAMHEHMM, MOJSIpHBIA 0O0BEM, OKCHI, KHCJIOTa, OCHOBaHHE,  COJb,
ANEKTPOOTPULIATETILHOCTD, CTEIIEHb OKUCIICHMS, XUMHUUECKas peakius, Kiaccupuxanus
pEaKkIMi: peaKuy COCIMHEHMS, PEAKIIUU PaA3JIOKEHUsI, PEAKIIMU 3aMELICHUs, PEaKIUn
O0OMEHa, 9K30- U SHJOTEPMUUYECKUE PEAKIIUU, TEIJIOBOM 3((eKT peakiuu, sSapo aToma,
AJIEKTPOHHBIM CJIOM aroma, aroMHasi OpOWTalb, paAuyC aToMa, XUMHUYECKas CBS3b,
IOJSIPHAsE W HEMOJSpHAs KOBAJICHTHAsl CBSA3b, MOHHAs CBA3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas A0Js BEIECTBA (IIPOLEHTHAs KOHLIEHTpALMs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX NOHATUN U IPUMEHATH 3TH
IIOHATHS IIPU ONMCAHUU BEILECTB U UX NPEBPALECHUN;

MCII0JIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJIsl COCTaBJCHHUS (OpPMyYJ BELIECTB H
YPaBHEHHM XUMUYECKUX PEAKIINM;

OTIPENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIECHb
OKHCJICHUSI D3JIEMEHTOB B OWHAPHBIX COEAMHEHHUAX, IPUHAAJICKHOCTh BEILIECTB
K OIpeneiaéHHOMY KJacCy COEAMHEHMH 1o ¢opmysiaM, BHJ XUMUYECKOW CBS3U
(KOBaJICHTHAsI 1 MIOHHAsI) B HEOPTaHUYECKUX COCUHEHUSAX;

packpbiBath cmbici [leprnoanueckoro 3akona JI.1. MenaeneeBa: 1eMOHCTpUPOBATH
INOHUMAHUE NEPUOINYECKON 3aBHCUMOCTH CBOWCTB XHMHYECKMX JJEMEHTOB OT HX
nonoxeHnss B llepuogmueckor CHCTEME, 3aKOHOB COXPAaHEHHS MAacChl BEILECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUEHUs, 3aKOHAa ABOTraIpo;

ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyro (opmy llepuoamveckoil cucteMbl
XUMHYECKUX D3JICMCHTOB. Pa3liMuaTh IMOHITHSA «MJaBHas monarpymma (A-rpymma)»y u
«nobounass moarpynna (b-rpymma)», Manbie ¥ OONBIIME MEPUOJIBI, COOTHOCHTH
0003Ha4YeHus, KOTOpble UMEIOTCs B Tabiuue «llepmonnueckas cucreMa XMMHYECKUX
sanemMeHToB [[.MI. MeHneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XMUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsja  sapa, OOIIee YHUCIO DIICKTPOHOB H
pacrpeeieHie UX Mo JIEKTPOHHBIM CJIOSM);

KJIacCCUPUIMPOBATh  XMMHMUYECKHE OJEMEHTbI, HEOpPraHWYeCKHWe  BEIIECTBa,
XUMUYECKHe peaknuu (M0 YUCIy W COCTaBy YYACTBYIOIIMX B PEAKIMU BEIICCTB,
0 TETUIOBOMY 3P PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIECTB PA3IMUYHBIX
KJIaCCOB,  IOATBEp)KJas  ONHCAHWUE NpPUMEpaMU  MOJIEKYJSIPHBIX  yYpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAIICHUI B PA3JIUYHbBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTEIBHYIO MOJEKYJSPHYIO M MOJISIPHYKO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMeHTa Mo (HopMyle COCIWHEHUS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOJANUTH PACYETHI IO YPABHEHUIO XUMUYECKOU PEAKLINN;
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| Xumust. 8-9 knacchbl (0a30BbIi ypOBEHB)

IIPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTENBHON AEATEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IlEeHHE, CHCTEMAaTH3aIUI0, KIAaCCHU(PHUKAINIO, BBISIBICHUE MPUYUHHO-
CJIICICTBEHHBIX CBSI3€M — JJIi M3Y4EHUs CBOWCTB BEHIECTB M XMMHYECKUX PEaAKIUU,
€CTECTBEHHO-HAY4YHbI€ METO/IbI IO3HAHUS — HAONIOICHHE, U3MEPEHUE, MOJICTUPOBAHNE,
SKCICPUMEHT (peasbHbIN U MBICIICHHBIH );

CIIEI0BaTh IMPAaBHJIAM I[OJIb30BAHUS XHMHYECKOM MOCYIO0M M J1TaOOpaTOPHBIM
0o0Opy/lOBaHMEM, a TakKe IpaBHiiaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHUH
C MHCTPYKIIMSIMU TIO BBIMOJIHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U COOMpaHHMIO Ta3000pa3HbIX BeliecTB (BOAOpPOJa M KHCIIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OIPEIEIEHHON MAaCCOBOM JI0JIEH pACTBOPEHHOIO BELIECTBA, IJIAHUPOBATh U
MPOBOJIUTh XUMHUUYECKUE SKCIEPUMEHTHI MO PACMHO3HABAHUIO PACTBOPOB MIEIOYEH U
KHCJIOT C ITOMOIIBbIO MHANKATOPOB (JIakMyc, peHodTaaert, METHIIOPaHK U APyrue).

K koHmy oOyuenus B 9 KJjacce MpeaMETHBIC Pe3yJabTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yUAIOIIUXCS YMEHUI:

PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHN . XUMHUUECKHAMN 3JIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas peakius, XUMHYECKas
CBSI3b, TETUIOBOM A((DEKT peakiuu, MOJib, MOJSPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,
HEDAJICKTPOJIUTHI, DJICKTPOJIUTHYECKAsT JAUCCOIMAIlMsA, pPEakluu HMOHHOTO OOMeHa,
KaTajqu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HeEoOpaTHMbIE PEaKIuH,
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTEIIb, OKACIICHUE
U BOCCTAHOBJIEHUE, AJUIOTPONUs, aM(POTEpPHOCTb, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAsA, METa/uInyecKas), KpUCTAJUIMYECKas PEeIIETKa, KOPPO3Us METALIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOM peakluu, IpeaeiapHo ponyctumas KoHueHtpamus [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX TTOHATUN U PUMEHATHITU
MOHATUS MPHU ONIMCAHUU BEIIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJMKY JIJII COCTaBJICHHUS (hOpPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEaKLUN;

ONpPEACNSATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHWYECKHX 3JIEMEHTOB
B COCJAMHEHMSX Pa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K OMNPEACIEHHOMY
KJIacCy COCAMHEHUU 1Mo (GopMmysaMm, BUJ XUMHYECKOH CBs3M (KOBaJCHTHAs, MOHHas,
METAJUIMYECKasi) B HEOPraHWYECKUX COCAUHEHMSX, 3apsii HOHA [0 XUMHUYECKOU
dbopmyrie, xapakTep Cpellbl B BOAHBIX PAacTBOpPax HEOPraHUYECKUX COCIUHEHUH, THUII
KPUCTALUINYECKON PEIIETKU KOHKPETHOI'O BENIECTBA;

packpeiBath  cmbici  Ilepuoguueckoro  3akona .M.  MenneneeBa u
JEMOHCTPUPOBAThH €r0 TOHMMAaHHUE. OMKCHIBATh U XapaKTEpU30BaTh TAOIMUHYIO GopMy
[leproarueckord CHUCTEMBI XHMHUYECKHUX OJJEMEHTOB. pa3indyaTh MOHSATHUS «TJIABHAs
noarpymnma (A-rpynma)» u «mobounas moarpynna (b-rpymma)y, maneie u OOJbIIHE

20



Xumus. 8—9 kiaccel (0a30BbI YPOBEHB)

MEePUOJIbl, COOTHOCUTh 0003HAYEHUs, KOTOPbIE€ UMEIOTCA B MEPUOAMYECKON Tabiule,
C YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYCCKHX 3JIEMEHTOB (COCTaB U
3apsj sApa, 00IIee YHCIIO DIICKTPOHOB U PACHPEICIICHHE UX MO JCKTPOHHBIM CIIOSM),
OOBSICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCTMHEHUM
B IIpeieNiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOCHUS UX aTOMOB,

KJIacCU(UIIUPOBATh XUMHUYECKHE DJICMEHTBI, HEOPraHWMYECKHE BEIIECTBA,
XHUMHYECKHe peakiuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB,
10 TETUIOBOMY 3(PPEKTY, M0 U3MEHEHHIO CTEIICHEH OKHUCICHHS XUMUYCCKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIHME U CIEIU(PHUCCKUE XUMHUCCKHUE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEILECTB, MOATBEPXKIAsi OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

COCTABJISTh YpPaBHEHUS JJIEKTPOJUTUUYECKOW ITUCCONMAIMU KHUCIOT, IIeoYed U
COJICH, TOJHBIE U COKpAIEHHBIC YPAaBHEHMS PEAKIMii MOHHOTO OOMEHA, YpaBHECHUS
peakiuii, TOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U ME¥K]y BEIIECTBAMHU
Pa3IUYHBIX KJIACCOB,;

PaCKpbIBATh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca ATUX PeaKIuid;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B PA3IMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEILHYIO MOJIEKYJISIPHYIO M  MOJISIPHYKO MacChl BEIIECTB,
MacCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa Mo (popmylie COSIMHEHUS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XUMUUYECKOUN peaKInu;

coOJIro1aTh TMpaBUJIa TMOJB30BAHUS XUMHUYECKOM TOCYyIoM | J1abopaTOpHBIM
o0OpyIOBaHMEM, a TaKXe INpaBuja oOpalleHus C BeEIIeCTBAaMU B COOTBETCTBUU
C UHCTPYKIIUSIMU TIO BBIMOJHEHHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJY4CHUIO
¥ COOMpPAHUIO T'a3000Pa3HBIX BEIIECCTB (AMMHUAKa M YIIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMHU, TOJITBEPXKIAIOIINE KAaYeCTBEHHBIM COCTaB pPa3MYHBIX
BEILIECTB. PpACIO3HABATh OIMNBITHBIM MYTEM XJIOpHUA-, OpOMHUA-, UOIUI-, KapOOoHaT-,
docdar-, cunukar-, cynbdar-, TMAPOKCUI-UOHBI, KATHOHBI aMMOHHUS ¥ HOHBI H3y4EHHBIX
METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHMYECKUX BEIIIECCTB,;

MPUMEHSITh OCHOBHBIE OTIEPAIIMU MBICTUTEIBHON ACSTEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHeHHE, 00O0OIIEeHHe, CHUCTeMAaTH3allli0, BBISBJICHUE MNPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3YYEHHUs] CBOMCTB BEIIECTB U XUMHYECKUX PEAKIMH, E€CTECTBEHHO-
Hay4YHbIC METOJIbI IO3HAHUS — HAOJII0JIEHUE, U3MEPEHUE, MOJICIMPOBAHUE, DKCTIEPUMEHT
(peaTbHBII 1 MBICICHHBIH).
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HanmenoBanue
Ne KommuecTBo OCHOBHBIE BUIBI JIEATEIHLHOCTH
pa3lieioB U TEM Conepxxanue o0ydeHus
n/m JacoB 00 yJaronuxcs

y4eOHOro mpeameTa

Pa3nen 1. [lepBoHauaibHble XUMHYECKH

€ ITIOHATHUA

1.1

XHUMUS — BaxKHas
001acTh
€CTECTBO3HAHUS U
MPaKTUYECKON
JIeSITEILHOCTH
YyeJI0BeKa

5

[Ipenmer xumuu. Posib XUMuUM B )KU3HU
YeJioBeKa. XUMHS B CUCTEME HayK.

Tena n BemecTBa. PU3NUYECKUE CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [IoHsATHE 0 METO/IaX MTO3HAHUS
B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aeiieHus CMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOM MOCYA0M,

C TpaBWJIaMu PabOTHI B JIAOOPATOPUH U
npremMamMu oOpalieHus ¢ 1abopaTopHbIM
000py1I0BaHKEM.

dusnueckre CBOMCTBa 00pa3IoB
HEOPraHMYECKUX BEIECTB — METAJJIOB

1 HEMETaJLIOB.

CriocoObI pa3aeneHus cmecei
(bumpTpOBaHUE, BHITAPHUBAHUE,
JUCTUIIIALUS, XpomaTorpadust).

PackpbIBaTh CMBICI U3y4aEMBbIX TOHSTHH.
PackpsiBaTh posib XUMUM B IPUPOJE U
YKA3HU YEJIOBEKA, €€ CBSA3b C IPYTUMU
HayKaMH.

PaznuuaTth ynucThIC BEIlECTBAa U CMECH;
OJIHOPOJHBIE U HEOJHOPOIHBIE CMECH.
Paznuuath pusnyeckue 1 XUMUYECKUEC
SIBJICHHUS.

CiienoBaTh aJIrOPUTMAM UCIIOJIb30BAHUS
AKCIIEPUMEHTAIIBHBIX METOJIOB —
HaOIIOACHUS U DKCIIEPUMEHTA.
HaGromaTe ¥ ONMCHIBATh 0OBEKTHI

MpU TPOBEICHUH JEMOHCTPALIMU U
71ab0paTOPHBIX OMBITOB IO U3YYEHUIO
(hU3UYIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pas3aesieHus CMECEN BEUIECTB.
[TpoBOAUTE XUMUYECKUIN IKCIIEPUMEHT
pu paszzeiieHuu cMmeceil (Ha mpumepe
OUYHCTKHU IMOBAPEHHOM COJIN) B XOJE
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

Jlabopamopnvie onvimui:

N3yueHue u onucanue GU3n4ecKux
CBOMCTB 00pa3L0B HEOPraHUYECKUX
BEIIIECTB.

N3ydyenue crnocoOOB pa3ieneHus cMecen
(C TIOMOIIIBIO MarHuTa).

IIpakmuueckue pabomui:

Ne 1. [IpaBuna paboThl B J1a0OpaTOPUH U
npuéMbl 0OpaIlieHus ¢ 1adOopaTOPHBIM
000py10BaHHEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYMCTKU MOBAPEHHOMN COJIN)

MpakTu4yeckoi padoTsl Ne 2.

CrnenoBaTh mpaBujIaM MOJIb30BAHUS
XUMHUYECKOMN MOCyn0i U 1ab0paTopHbIM
00OpyIOBaHKEM, a TAK)KE MPaBUIaM
oOpallleHUs ¢ XUAMUYECKUMHU BEIIECTBAMU
B COOTBETCTBHH C HHCTPYKITUEH

MIPY BBIMTOJTHEHUH TPAKTHICCKOM

pabotsr Ne 1.

BricTpanBaTh pa3BEpHYTHIE TUCEMECHHBIE
U YCTHBIE OTBETHI C OMOPO

Ha uHMOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIOJIb30BATh U3YUYECHHBIN MMOHSITUWHBINA
anmapar Kypca XUMHH

1.2.

BemiectBa u
XUMUYECKUE
peakiuu

15

ATOMBI 1 MOJIEKYIIBI. XUMUYECKHE
anemMeHThl. CUMBOJIBI XUMAYECKUX
a1eMeEHTOB. [IpocThie U CIIOKHBIE
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumuueckas hopmyna. BareHTHOCTh
aTOMOB XMMHUYECKUX DJIEMEHTOB.
3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB.
OTtHocHTeNbHAs aTOMHAs Macca.
OTHOCUTENBHASA MOJIEKYJIIPHASI Macca.
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCJIUHEHHNH.

OmnpenensaTs TPU3HAKHA XUMAYECKUX
peaxIuii, ycIoBus UX MPOTEKaHUSI.
OOBICHATH CYIITHOCTD (PUBNYECKUX U
XUMHYECKUX SIBJICHUHN C TOUKHU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHHUSI.
KnaccuduunpoBaTh XuMU4YeCKre
peakuuu (110 YHUCIy U COCTABY
pearupyromnmx u 00pazyrommxcs
BEILICCTB).

CocTaBisTh (opMyibl OMHAPHBIX
BEIIECTB 0 BAJICHTHOCTHU U ONPEIEIATh
BaJICHTHOCTH 1O (JOPMYJIaM BEIIIECTB.
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

KommuecTBo BemecTBa. Monb. MonsipHas
Macca. B3anmMocBs3b KOJITMYECTBA, MACCHI
Y YUCJia CTPYKTYPHBIX €IMHUI] BEIECTRA.
Pacuérel o hopmynaMm XUMUIECKHUX
COCIMHCHHU.

PuU3NYECKUE U XUMUUYECKHUE SBJICHHUS.
Xumuyeckasi peakius ¥ €€ mpu3HaKu.
3aKOH COXpPaHEHHUS MaCChl BEIIECTB.
XWUMUYECKUE YPAaBHEHUS.
Kiaccudukanusa XuMHUUECKUX PEaKIIU
(coenmuuenus, pa3IoXKeHUs, 3aMCIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue CBOMCTBa 00pasIoB
HEOPraHMYECKUX BEUIECTB — METAIIOB U
HEMETAJLJIOB.

OO6pa31ibl BEmeCcTB KOJIUYECTBOM 1 MOJIb.
dusnueckue sBeHUs (MJIaBJICHUE BOCKa,
TastHUE JIbJIa, pacTUpaHUe caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XUMUYECKUE SIBJICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE METHON TTPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI WIIH Meja

C COJIIHOM KUCJIOTOM).

HaGmronenue npu3HakoB NpOTEKAHUS

PaccraBmars ko duiineHTs!

B YPABHEHUSIX XUMUYECKUX PEAKIIHM.
HabGmronath 1 onuchiBaTh 00BEKTHI

MIPY TIPOBEACHUH JIEMOHCTpAINil 1
71a0b0paTOPHBIX OMBITOB.

[IpoBOaUTE BEIYHUCIICHUS 110 (hOPMYIIaM
XUMUYCCKUX COSTUHEHUN U ypaBHECHUSIM
XUMUYECKUX PEaAKIIHM.

[IpuMeHSATh eCTeCTBEHHO- HAyTHBIC
METO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJII0JICHHE, MOJIETTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTEpaIiu
MBICJIUTETTLHOM NIeATeIbHOCTH
(cpaBHEHHME, KTacCUBHUKAIU)
BricTpanBath pa3BEpHyTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOpMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIOJIb30BATh U3YUYECHHBIN MOHSITUNHBINA
anmapar Kypca XUMHH
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XUMHYECKUX Peakiuil (pa3noxeHne
caxapa, B3auMOJICMICTBUE CEPHOMU
KHCIIOTHI C XJIOPUIOM Oapusi, IOJTydeHUe
u pasnoxenue ruapokcuaa meau (1)
MIpY HArpeBaHUU, B3aUMOJICHCTBUE
xeie3a ¢ pactBopoM cou Meu (I1).
OnBITH, WUTIOCTPUPYIOIINUE 3aKOH
COXPAHCHHS MaCCHI.

Jlabopamopnsie onvimol.

Co3ganue Mozene MolIeKyJ
(IapocTepKHEBHIX).

Onucanue GU3NUYECKIX CBOMCTB
00pasIoB HEOPraHUYECKUX BEIIESCTB —
METaJJIOB U HEMETAJLIOB.

Habmonenne ¢pusnueckux (TuiaBieHue
BOCKa, TasHUE JIbJIa) © XUMHUYECCKHX
(ropeHue cBeUYH, MPOKATMBAHUE METHOM
MTPOBOJIOKH ) SIBJICHUH.

Habmronenne u onucanue npu3HaKoOB
MPOTEKAHMSI XUMHYECKUX PEaKITUi
pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCHUTEJIBHOW MOJIEKYJIIPHOM MACChI
BEIIIECTB, MOJIIPHOM MacChl, MacChl
BEIIIECTB, MAaCChl M KOJIMYECTBA BEIICCTBRA,;
MaCCOBOM JIOJIM XUMHUYECKOTO AJIEMEHTA
1o gopmylie COeTUHEHHUS;
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I10 YPaBHCHHUAM XUMHNYCCKHUX peaKuHﬁ:
KOJIN4YCCTBA, MAaCChl B€IICCTBA

I10 U3BCCTHOMY KOJIMYICCTBY, MAaCCC
PCarcHTOB WU IIPOAYKTOB PCAKIINHU

Htoro no pazneny

20

Pa3znen 2. BaxkHeiimue npeacTaBUTe/IM HEOPraHUYECKUX BelleCTB

2.1

Bo3nyx. Kucnopon.
Iloagatue
00 okcHumax

6

Bosayx — cmech raszos. CocTtaB Bo3ayxa.
Kucnopon — anmemeHT u npocroe
BeniecTBo. HaxoxieHne kuciopoaa

B IIpHUpojie, pU3ndecKkrue u XUMUYECKUe
cBolicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucaopoaa. CrnocoOsbl
MOJIy4YE€HHUS KUCIIOpOo/ia B 1ad0opaTopuu 1
MPOMBINIIEHHOCTH. KpyroBopot
Kucaopoja B mpupoje. O30H —
aIJIOTpoNHasi MOAU(PUKALNS KUCIOPOIA.
TemnoBoit 2 heKT XUMHUYECKON peaKIuy,
TEPMOXMMHUYECKHE YPaBHEHUS, DK30-

U SHAOTEPMHUYECKHE peakuu. TomamBo:
yroJib U METaH. 3arps3HeHue BO31yXa,
yCUJIEHUE TAPHUKOBOr0 3P deKTa,
paspyleHrue 030HOBOIO CJIOSL.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE olpeaeneHne coaepKaHus
KHCJIOpOZa B BO3JyX€

[Tomyuenue, cobupanue, pacrno3HaBaHue

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY
TUTSL COCTaBJICHUS (hOPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
peaKkurii C y4acTHEM KHUCJIOPOAa.
XapakTepu30BaTh (OMKMCHIBATH) COCTAB
BO3/1yXa, (PU3MYECKUE U XUMHUECKUE
CBOMCTBA KHUCJIOPO/Ia, CITIOCOOBI €T0
MOJIY4CHHsI, MIPUMEHEHHE U 3HAUCHHE

B MIPUPOJIC U KU3HU YEIIOBEKA.
CpaBHUBATh peaKIMK TOPCHUS U
MEJIJICHHOTO OKUCIICHUSI.

OOBIICHATH CYITHOCTb SKOJIOTUYECKHUX
po0sIeM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/TyXa.

CrnenoBath npaBuiiaMm 6€30mMacHON
paboThI B TabOpaTOpuu Mpu
MCITOJIb30BAaHUU XUMHYECKOU TMOCY/IbI U
00OpymOBaHMsl, a TAKXKE MPaBUIIaM
oOpalieHus ¢ TOPrOYMMHU BEIIECTBAMMU.
[ImanupoBaTh U OCYIIECTBIAThH HA
MPaKTUKE XUMUYECKHUE SIKCTIEPUMEHTHI,

26



| Xumust. 8-9 knaccel (0a30BbIH ypOBEHB)

Y M3y4YEHNE CBOWCTB KUCIOPO/IA.
HaGmronenrie B3auMo1eiCTBUS BELIECTB
C KHCJIOPOJIOM U YCJIOBHS
BO3HUKHOBEHUS U MIPEKPAILICHUS TOPEHUS
(moxxapa).

Jlabopamopmnwiii onvim:

O3HakoMJieHHE ¢ 00pa3laMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonydenuie u cobupanue
KHUCJIOPOJIa, U3YYEHUE €r0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOW MacChl KUCIOPOAa U
030HAa HA OCHOBaHUW aTOMHOMN MacChl
XUMUYECKOTO DJIEMEHTA,

KOJIMYECTBA, MACCHI BEILIECTBA

M0 YPaBHEHUSIM XUMUYECKUX PEAKITUI

MIPOBOAUTH HAOJIIO/ICHHUS, JIETaTh BHIBOIbI
10 pe3yibTaTaM dKCIEPUMEHTA

[IpY NPOBEACHUH JIA0OPATOPHBIX OMBITOB
U TIPAKTUYECKON pabOTHI.

BpIUnCIATh KONMMYECTBO BEIIECTBA,
00BbéM raza o gopmysam.

VYyacTBOBaTH B COBMECTHOU paboTe

B IpYIIIE.

BricTpanBarh pa3BEpHYTHIE MUCbMEHHbIE
U YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN TOHATHIHBIN
amnmnapar Kypca XUMUHU

2.2

Bonopoa. Ilonsatue
0 KUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocToe
BeuectBo. Haxoxnenue Bogopona

B IIpUpoJie, pu3nueckue 1 XuMUISCKUE
CBOICTBa, MPUMEHEHHUE, CIIOCOObI
nonydyeHus. Kucnorsl u conu.
MonspHblil 005EM ra3oB. Pacuérel

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[Tonydyenue, coobupanue u

PackpbIBaTh CMBICI U3y4aeMBbIX ITOHATUI
Y IPUMEHSTh 3TU MOHATHS TP ONUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUMN.
XapakTepu30BaTh (OMHUCHIBATH)
¢du3nYecKue 1 XMMUYECKHE CBOWCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJy4YeHHUS,
MIPUMEHEHHUE.

Cobupatb npudOp AJIsl NOIy4EHUS
BOAOpOAA.

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

pacro3HaBaHuE€ BOJIOPO/IA.
B3anmopelicTBue BOAOpOaa C OKCUIIOM
meau (11).

Jlabopamopmuwiii onvim:
B3anmMojelicTBUE KUCIOT C METAJUIAMMU.
Ilpaxmuuyeckas paboma:

No 4. TTomyuenue u cobupanue Bo1opoJia,
M3y4YECHUE €0 CBOMCTB.

Buiuucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA Ir'a3a

10 €r0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA WIH 00BEMY;

00BEMOB ra30B MO YPABHEHUIO PEAKIUU
Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOIIEHUHN
ra3oB

TUTSL COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
peaKkuurii C y9acTHEM BOJOPOJA.
BbIuuciasTe MOJISIpHYIO MacCy BELIECTB;
KOJIMYECTBO BeEIIECTBa, 00BEM rasa,
MacCy BEIECTBa,;

[TpoBOIUTE PacUEThI MO YPaBHCHUSIM
XUMUYCCKUX PEaKIMi: KOJINIeCTBa,
00BEMA, MacChl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHToB
WJIM TIPOYKTOB PEAKIIUH.

CrnenoBath npaBuiiam 0€30MacHOM
paboThI B TabopaTopuu Mpu
WCITOJIb30BAaHUN XUMHYECKOU ITOCY/IBI U
000opyI0BaHMsI, a TAKXKE MTpaBUIIaM
oOpallleHus ¢ TOPIOYMMH BEIIeCTBAMU

B OBITY.

[InaHupoBaTh U OCYLIECTBIATH HA
MPAKTUKE XUMHYECKHUE SKCIIEPUMEHTHI,
MIPOBOANTE HAOJIOICHNS, JIETaTh BBIBOIBI
0 pe3ybTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B I'pYyIIIE

2.3

Bopa. PactBopesi.
IHousarue
00 OCHOBaHUAX

duznueckue cBoiicTa BoAbl. Boga kak
pacTBOpUTEIb. XUMHUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHwus.

PackppiBaTh CMBICIT H3y4aeMbIX ITOHATUI
Y IPUMEHSTH 3TH MTOHATHS ITPU ONMMCAHUHT
CBOMCTB BEIIECTB U UX IIPEBPALLICHUM.
XapakTepusoBath (PU3NIECKUE U
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| Xumust. 8-9 knaccel (0a30BbIH ypOBEHB)

PacTtBopsl. Posib pacTBOpOB B Iipupoje u
B JKU3HU yesoBeka. KpyroBopot Bojibl
B MPpUPOJIe. 3arpsi3HEHUE TPUPOIHBIX
Bojl. OXpaHa v OYUCTKA IPUPOIHBIX BO/I.
HacpblieHHbIe ¥ HEHACBIIICHHBIC
pacTBOpbl. PacTBOpUMOCTH BElECTB

B Boje. MaccoBas 101 BellecTBa

B pacTBoOpeE.

Xumuueckuii Ixcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BEIECTB ¢ Pa3IMIHOM
PacTBOPUMOCTHIO.

BzaumonencTBre BOAbI ¢ METAIUIAMU
(HaTpUeM | KaJIbIUEM).
HccnenoBanre pacTBOPOB KUCIOT U
1IETIOYEH C TOMOIIBI0 MHINKATOPOB.
Jlabopamophsie onvimol
HccaenoBanue ocoOeHHOCTEN
PacTBOPEHMS BEIIECTB C Pa3IMUHOU
PacTBOPUMOCTEIO.

[TIpuroroBneHue pacTBOPOB

C OIPEIICIIEHHON MAaCCOBOM J10JIEH
PacCTBOPEHHOTO BEILIECTBA.
Ipakmuueckas paboma

No 5. TlpuroroBneHue pacTBOPOB

C OIPENICIIEHHON MACCOBOU J0JIEN
pacTBOPEHHOTO BELIECTBA.

XUMHUYECKUE CBOKWCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B IPUPOIHBIX MPOIECCaX.
CocTaBisaTh ypaBHEHHS] XUMHUECKHIX
peaKkuuid ¢ y4acCTUEM BOJIbI.

OOBACHATDH CYIIHOCTH KOJIOTUIECKUX
po0JsieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOIHBIX BOJI, CITIOCOOBI OUMCTKU BOBI
OT IpUMECEH, MEPBI 110 OXpaHe BOJ

OT 3arps3HEHUS.

[lmanupoBaTh U OCYIIECTBISATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJBI TIO pe3yJbTaTam
AKCIIEPUMEHTA TIPY TTPOBEIACHUN
71a00paTOPHBIX OIBITOB U MPAKTHUYECKOM
paboTHI.

CrnenoBath npaBuiiaM 0€30MacHON
paboThI B 1abOpaTOpuu Mpu
MCTIOJIb30BAaHUM XUMUYECKOU MTOCYABI U
000opy10BaHMUS.

[TpoBOIUTE BEIYUCIICHUS C IPUMEHEHUEM
MOHSATHS «MacCOBasi I0JIs BEIIECTBA

B PacTBOpEY.

BricTpanBath pa3BEpHYyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(MOPMAITNIO U3 YUeOHHUKA U
CHPaBOYHBIX MAaTEPUaAIOB, TPAMOTHO
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

Buviuucnenusa:
C HUCITOJIb30BAHUEM ITOHATHS «MaCCOBas
JIOJISl BEIIECTBA B PaCTBOPE»

HCTIOJIb30BATh U3YYECHHBIN MOHATUHHBIN
arrapar Kypca XuMHuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUICCKUX
COCIUHEHNI

11

Krnaccudukarms HeopraHmueckux
coequnenuit. Oxcunpl. Knaccudukanms
OKCHJIOB: cojicoOpa3syroiue (OCHOBHBIE,
KUCJIOTHBIE, aM(OTEPHBIC) U
HecosieoOpasyromue. Homenknarypa
okcu10B. Du3nUecKre U XUMUYECKUE
CBOMCTBA OKCUAOB. [lonydeHne okcumos.

OcnoBanus. Knaccudukaiiysi OCHOBaHMIA:

IEJI0YN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®usnyeckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHU.
[TosryueHne OCHOBaHUU.

Kucnotel. Knaccudukarus Kucior.
Homenknatypa kucnort. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTH MeTauioB H.H. beketosa.
ITonydyenue KUCIoT.

Conu. HomeHnkiaTypa coJien.
DOU3NYECKUE U XUMUYECKHAE CBOMCTBA
conelt. [lonyuenue conen.
['eHeTnueckas CBsI3b MEXKY KJlaCCaMHU
HEOPraHWYECKUX COCTUHECHUMN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBats nzydaemoie
BELIECTBA IO COCTABY M CBOMCTBaM.
CocTtaBisaTh (HOPMYIIBI OKCHUOB, KHCIIOT,
OCHOBAaHUH, COJIEN U HA3bIBATh UX

110 MEKIYHAPOJAHONW HOMEHKJIATYypE.
IIporuo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIIMX XUMUYECKUX CBOWCTB
M3YYEHHBIX KJIACCOB/TPYI BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisaTh MOJIEKYJISIPHBIE YPABHEHUS
peaKIui, WUTFOCTPUPYIOIIHNX
XUMHUYECKHE CBOICTBA U CIIOCOOBI
IIOJIYYEHMSI BEIIECTB U3YYECHHBIX
KJIACCOB/TPYIII, a TAKXKe
MOATBEPKAAIOIINX FEHETUYECKYIO
B3aMMOCBS3b MEXY HUMU.
[Tpou3BOAUTH BBIYMCICHUS

110 YPAaBHEHUSAM XUMUYECKHX PEAKLUH.
IInannpoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOJIUTH HAOIIOACHMUS,
JIeNaTh BBIBO/BI IO pe3yJbTaTaM
AKCIIEPUMEHTA ITPU NPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

OO6pa3iibl HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KIACCOB.

OMBITHI, WILTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamophvie onvimol

Ornpenenenne pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 UHIUKATOPOB.
N3ydeHune B3auMOJIEUCTBUS KUCIIOT

C METAJUIaMH, PEaKLIMi HEUTPAIU3aLUK.
BzaumonencTBre pacTBopa CEpHOU
KHCIIOTHI ¢ okcuaoM meau (I1).
[TonydyeHue HEPACTBOPUMBIX OCHOBAHUM.
BriTecHeHHE OTHOTO METaJIa IPYTUM
Y3 pacTBOpa COJIH.

Ilpakxmuueckas paboma

Ne 6. Pemrenune sxcriepuMeHTaIbHBIX
3a7a4 no reMe «Baxkuenmme Kiaccel
HEOPraHWYECKUX COCTUHEHUIN.
Buiuucnenus:

110 YPABHEHUSAM XUMHUUYECKOW PEAKIINUH:
KOJIMYECTBA BEIIECTBa, 00bEMA, MaCChI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BbEMY, Macce peareHTOB UJIn
MIPOAYKTOB PEAKLINU

pabor.

CnenoBatp npaBuiiamMm 0€30MacHOn
paboTHI B 1abOpaTopuu

IIPU UCTOJIb30BAaHUU XUMUYECKON
NOCY/IbI 1 000PYIOBAHUS.

BricTpanBaTh pa3BépHyThIC TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHPOPMAIIUIO U3 y4eOHUKA U
CIIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN MOHATHIHBIN
anmapar Kypca XUMHUH

Hroro no pazneny:
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| Xumust. 8-9 knaccel (0a30BbIH ypOBEHB)

Pasznen 3. [lepuonnueckuii 3axon u Ilepuognueckasi cucrema xumnueckux jieMeHToB [I. U. MenaeneeBa. Ctpoenne
aToMoOB. XUMH4YeCKas CBA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKI U

3.1

[Tepunognueckuit
3aKOH U
[Tepuoanueckas
cucTeMa
XUMHUYECKHUX
3JIEMEHTOB

. . Menneneena.

Crpoenue aroma

7

[lepBbie MOMBITKY KJIacCU(DUKAITUN
XUMHUUYECKHUX A1eMeHTOB. [ToHsTHE

O rpymnmnax CXOAHBIX AJIEMEHTOB
(LIETTOYHBIE U IETOYHO3EMETbHBIE
METaJUTbI, TaJIOTCHBI, HHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbIE 00pa3yIoT
amM(pOTEpHBIE OKCUIBI U TUAPOKCHUIBI.
Ilepuonnueckuii 3axoH. [lepuoauueckas
CHUCTEMa XUMHUUYECKHUX IJIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoaHas u
JUTMHHOTIEPUOIHASL POPMBI
[lepuoanyeckoi cuCTeMbl XUMHUYECKUX
anemenToB [[.1. Menneneesa. [lepronsl
v rpynnbl. DU3NYECKUN CMBICIT
MOPSAJIKOBOI'O HOMEPA, HOMEPOB MEPHOIA
Y TPYIIIBI JJIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX
anep. U3oronsl. InekTpoHbl. CTpoeHne
AJIEKTPOHHBIX 000J0YEK aTOMOB TIEPBBIX
20 XUMUYECKUX DJIEMEHTOB
ITepynoanueckoi CuCTEMBbI

.. Menneneea. XapakTepHUCTHKA
XUMUYECKOTO DJIEMEHTA

I10 ero noJIoKeHuro B [leproanueckon
cucteme /.. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajnyca

PackpbIBaTh CMBICII IEPUOINYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHUE TAOIUIIBI
«llepnognyeckas cucteMa XUMHAYECKUX
anemenToB J[.1. MenaeneeBay.
MopnenpoBaTh CTpPOCHHE aTOMA,
DHEPreTUYECKUX YPOBHEU U NIOAYPOBHEN
IIPU ITIOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluil U 3JIEKTPOHHO-
rpaduueckux hopmyi.

[TosicHATH (hU3NUECKUI CMBICIT
IIOPSIAKOBOI'O HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
IIEPBBIX TPEX NEPUOAOB, KaJUM, KAIBLIUI
Y UX COCIMHEHUS T10 ITOJIOKEHUIO

B [lepnognueckon cucreme

JI.. Menneneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XMMHYECKUX
AJIIEMEHTOB (M3MEHEHHUE PAUyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCAUHEHUN

B IIpeJieiax MaJblX IEPUOJIOB U IIIaBHBIX
MOJATPYIIL C YYETOM CTPOEHHUS UX
aTOMOB;
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

aTOMOB XMMHUYECKHUX DJIEMCHTOB,
METaINYSCKUX M HEMETAIINISCKUX
CBOMCTB 10 TPYIIIaM U IEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[leproarueckor CHCTEMBI XUMHUYECKUX
AJIEMEHTOB JJISl Pa3BUTHUS HAYKHU U
npaktuku. /.. MenneneeB — yu€HbIl U
rpakJaHVH.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

B3anmopenicTBue ruIJpoKCcHIa IMHKA

C pacTBOpaMM KHUCJIOT U IIEIOYEH.
MoaenipoBaHue CTPOECHHS MOJIEKYJT
NP TIOMOIIN PUCYHKOB, MOJIETIEN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
Tabmumna «Ilepuoauyeckas cuctema
XUMHYECKHUX DJIEMEHTOB

J.11. MenpaeneeBay.

Jlabopamophbie onvimol

O3HakoMJIeHHE ¢ 00pa3aMyi METAJIIOB U
HEMETAaJIJIOB

VYyacTBOBaTH B COBMECTHOM paboTe

B TIape WJIK TPYIIIIE.

BricTpanBath pa3BEépHYyTHIE TUCEMEHHBIE
¥ YCTHBIC OTBETHI C OTIOPOIA

Ha HHPOPMAIIUIO U3 yU4eOHHKA U APYTUX
WCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuciureabHO-
BOCCTAHOBUTECIILHBIC
peakuuu

Xumuueckast cBs13b. KoBajieHTHaAsS
(ossIpHAs ¥ HETIOJISIPHASL) CBA3b.
DIEeKTPOOTPUIIATETHLHOCTh XUMUUECKUX
aneMeHToB. MoHHad cBs3b. CTerneHn
okuciaeHus. OKHCIUTEIILHO-
BOCCTaHOBUTEJbHBIC peakiuu. [Iporecchl

PackpbiBaTh CMBICT MU3ydaeMbIX TOHATHUN.
Onpenensats BUJ XUMUYECKON CBSI3U

B COCIUHCHMUU.

MonenupoBaTh CTPOEHUE MOJIEKYIT

IIPY MIOMOILM PUCYHKOB, MOJEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

OKHCJICHUS U BOCCTAHOBJICHUS.
OKucanTeNn 1 BOCCTAHOBUTEIH.
XHWMUYECKUHN IKCIIEPUMEHT: N3yUEHUE
00pa3I110B BELIECTB METANIOB U
HEMETAJUIOB, B3aUMOJICHICTBHE
TUAPOKCUA [IUHKA C paCTBOPAMHU KUCIIOT
Y 11IEJIOYEH, ITPOBEICHNUE OIBITOB,
WJUTFOCTPUPYIOIIHUX TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUs, COCAUHEHMUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WIUTIOCTPUPYIOLINE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakuuu
pa3NoKEHUs, COSTUHEHUS)

Hcrnons30BaTh XUMUYECKYIO CUMBOJIUKY
IS cocTaBiieHus! (hOpMYJI BEIIECTB,
AJIIEKTPOHHOTO OaJlaHCa peaKu.
OnpenensTs CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 (hopMysiaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COCIMHEHUH T10 CTENEHU OKHCIICHHS
aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
OnpenensaTs OKUCIUTED U
BOCCTAHOBHTEIb. PaccTaBisaTh

K02 PUITMEHTHI B cXeMaX MPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKki METOAOM JIEKTPOHHOTO
Oananca.

Habnronath XuMHUUECKHUE OTBITHI

10 TUIaHY, aHAJIU3UPOBATh U JIeTaTh
BBIBOJIBI.

HUcnonszoBare UKT s cozpanust
MOJIEJIEH, IOATOTOBKH MTPE3EHTALUH,
TOKJIaZI0B MO TEME.

BricTpanBath pa3BEpHYThIEC TUCHbMEHHbIE
Y YCTHBIE OTBETHI C ONOPON HA
uHpopmanuio u3 yueOHUKa U IPYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

Hroro 1o pasueny 15
Pe3epBHOE BpeMms 3
OBIIEE UHCJIO YACOB 68
I1O ITPOI'PAMME
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9 KJIACC
HaumenoBaHue
No KomnuuecTtBo OcHOBHBIE BUABI J€ATEILHOCTH
pa3lielioB U TeEM Conepxxanue o0ydeHus
/1 4acoB o0 y4Jaromuxcs

y4e0HOro IpeiMeTa

Pa3zle.11 1. Bel]_leCTBO H XUMHYECCKUEC PCaKIIUnH

1.1

[ToBTOpEHUE N
yriryOJieHUE 3HaHUI
OCHOBHBIX pa3/elioB
Kypca 8 kiacca

5

[lepnoguueckuii 3akoH. [lepuoguueckas
CHUCTEMa XMMHUYECKUX DJIEMECHTOB

JI.11. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHECHUU CBOWMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KA, KAUIbIUS U UX
COCOUHECHUIN B COOTBETCTBUU

C MOJIOKECHHEM DJICMEHTOB

B [leproanyeckoil cucteme u CTpOCHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMHUYECKOM
CBsI3U. THUIBI KPUCTATNIMYECKUX
pPELIETOK, 3aBUCUMOCTH CBOMCTB
BEIIECTBA OT TUIA KPUCTATUINYECKOU
PELIETKU U BUIA XUMUYECKON CBA3U.
Knaccuduxamnus u HoMmeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS

K Pa3JIMYHbIM KJIACCAaM HEOPraHUYECKUX
COCIMHEHUM, TeHeTUYeCKasl CBsI3b
HEOPraHUYECKUX BEIIECTB.

XapaKTepu30BaTh XUMUYECKHUE DIIEMEHTBI
IIEPBBIX TPEX NEPUOMOB, KAIHI U KAJIbIUA
110 UX 1ojoxeHuto B [lepuonnueckou
cucreme /1. 1. Menneneena.
KnaccuduuupoBaTs 1 Ha3bIBaTh
HEOPraHUYECKUE BEIECTBA U3YYCHHBIX
KJIaCCOB.

OnuckiBaTh 00LIME XUMUYECKUE
CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA PUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKHUX
peaKkuuid.

OnpenensaTs BUJ XUMUYECKOU CBSI3U U
THI KPUCTAJUINYECKOU PEIIETKH
BEILIECTBA.

IIporno3upoBaTh CBOMCTBA BEILLIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTtpauBats pa3BEpHyThIE NIMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO

35




Xumusi. 8—9 kiaccel (0a30BbIN YPOBEHB)

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HAaKOMJICHHE C MOJCIISIMU
KPUCTaJUIMYECKUX PELIETOK
HEOpPraHMYECKUX BEIIECTB — METAJUIOB
U HeMeTaJuIoB (rpadura u anMasa),
CIIOYKHBIX BEIIECTB (XJI0pH/Ia HATPHs)

MCII0JIb30BaTh U3YYEHHBIN MOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHoBHBIE
3aKOHOMEPHOCTH
XUMHAYCSCKHX
peaxkuuu

Kiaccudukarus XuMHUUECKUX PeaKIIni
10 Pa3IMIHBIM MpU3HaKaM (110 YHCITY
COCTaBY y4acCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEII0BoMY A (DeKTy,

110 M3MEHEHUIO CTETICHEeH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB,

0 00PaTUMOCTH, TI0 YU4aCTHUIO
Karajam3aropa). IK30- U
HHAOTEPMUYECKUE PEAKIIUH,
TEPMOXUMHUYECKHUE YPABHCHHUSI.
IToHsITHE O CKOPOCTH XUMUYECKOU
peakuuu. [lonsitre 06 0OpaTUMBIX

1 HeOOpaTUMBIX XUMHUYECCKUX PEAKITHSIX.
[ToHsiITHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusax. [lonarue o karanuse.
[ToHsITHE O XUMUYIECKOM PABHOBECHH.
daxTophl, BIUSIONTUE HA CKOPOCTh
XUMHUYCCKON PEaKIIMH U TTOJI0XKCHUE
XUMHUYECKOTO PaBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTENIBHbBIE

PackppIBaTh CMBICT NU3y4a€MbIX OHATUIA
Y IPUMEHSTH 3TU NOHATHUSA MPU ONMUCAHUH
CBOMCTB BEUIECTB U MX MPEBPAIICHU.
KnaccudunrpoBats xumudeckue
pEaKInu MO Pa3IUYHbIM PU3HAKAM.
VYcraHaBiIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOUN peaKkIuy OT Pa3INIHbIX
(bakTopoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBpaIieHUun
B Pa3JIMYHBIX YCIIOBUSX.

Onpenenars OKUCIUTEND U
BoccTtaHoButesb B OBP.

CocTaBisTh IEKTPOHHBIN OamaHC
peaKkiuu.

[Ipou3BOIUTH BEIYMCIICHUS

10 XUMUYECKUM YPAaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WM TpyMIe.

BricTpauBaTh pa3BEpPHYThIE MUCHbMEHHbBIC
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peaKIu, JIEKTPOHHBINA OanaHC
OKHUCJIUTETHEHO-BOCCTAHOBUTEIILHOMN
peakuuu. CocTaBieHUE ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ UCIOJIb30BAHUEM METO/1A
AJIEKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEakIMu OT BO3ACHCTBUS
pa3INYHbIX (PaKTOPOB.

OMBIThI, WILTIOCTPUPYIOLINE TPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (TopeHue, peakiuu
Pa3NoXKEHUs, COSUHEHHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
pEareHToOB WM IPOYKTOB IO
YPaBHEHUSIM XUMUYECKUX PEAKITUi

Y YCTHBIEC OTBETHI C OIMOPO

Ha WHGOPMAIHIO U3 y4eOHUKA 1
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
HCTIOJIb30BATh U3YYEHHBIN MOHATUWHBIN
arnmapar Kypca XuMuu

1.3

DIEKTPOIUTHYECKAS
JTUCCOITHAITHS.
XUMHUYECKHUE
peaxknuu

B pacTBOpax

Teopus 3JIEKTPOTUTHYECKON
JACCOLMALINN. DJIEKTPOJIUTHI U
HEIJIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOLMAIIMU BEIESCTB

C Pa3IMYHBIMHU BUJIAMH XUMHUYECKOM
cBs3u. Crenenp auccouuanuy. CHIIbHBIE
U C1a0bIe SJIEKTPOJIUTHI.

Peakuu nonHoro ooMena. Y ciioBus

PackpeiBaTh CMBICIT H3ydaeMbIX IOHSITUH,
a TAK¥KE CMBICII TEOPUU
AJIEKTPOIUTHYECKON JTUCCOIAAINH.
OOBIACHATH TPUYHUHBI
3JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, pa3jinyaTh CJIa0ble U CUIIbHBIC
3JIEKTPOJIUTHI.

CocTaBnsiTh YpaBHEHUS JUCCOLIMALIAN
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MPOTEKAHMSI PEAKIIII HOHHOTO OOMEHA,
MIOJIHBIE U COKPALIEHHBIE HOHHBIE
ypaBHEeHUs peakiuil. CBOMCTBA KUCIIOT,
OCHOBAHUU U COJICH B CBETE
MIPEICTABIICHUNA 00 3JEKTPOTUTHUECKOM
nucconnanuy. KauecTBeHHbIE peakuu
Ha WoHBL. [IoHATHE O THIPOIU3E CONEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanne 31€KTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, IIpoLecca
JUCCOLIMALMY KUCJIOT, IIeJI0Yeh

¥ coliei (BO3MOYKHO HCITOJIb30BaHHE
BUJICOMATEPUAIIOB).

OnbITHI, WUTIOCTPUPYIOIIHNE IPU3HAKU
OpOTEKaHMs peakluii HOHHOTO OOMeHa
(oOpa3oBaHue ocajiKa, BBIJICICHUE ra3a,
oOpazoBaHUE BOJIbI).

Pacnio3snaBanne HEOpraHMYECKUX
BELIECTB C [IOMOIIIbIO0 KAYE€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopnwiii onbim:

N3ydyeHue npu3HakoB NPOTEKaHUS
peakuuyu HOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJIUTOB (C 00Opa30BaHUEM OCAJIKA,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:.

KHCJIOT, IIEJIOYEH U COJIeH, MOJIHBIC U
COKpalI€HHbIE HOHHBIC YPABHEHUS
XUMUYECKUX PEeaKIUi HOHHOTO OOMEHa,
KpaTKUE€ MOHHBIE YPABHEHUS MMPOCTHIX
peaKkuuii THAPOIIU3a COIEH.
XapakTepu3oBaTh 00IMNE XUMUIECKUC
CBOICTBA BEMIECTB Pa3IUYHBIX KJIAaCCOB
Ha OCHOBE TEOPHUH DJIEKTPOJIUTUYECKON
U CCOLMALNN; TIOATBEPK/IaTh CBOMCTBA
MIpUMEpPaAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUU.
Pemiars 3kcriepuMeHTAIbHBIE 33141

0 TEME.

[InanupoBaTh U OCYLIECTBIISTH

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOUTH HAOIIOICHHUSI,
JieJaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA NP MPOBEIACHUHN
71a00paTOPHBIX OMBITOB U MTPAKTUUECKUX
pabor.

CrnenoBaTh npaBuiiaMm 0e30macHOM
paboThI B TabopaToOpuu Mpu
UCIIOIb30BAHUU XUMUYECKOU MOCYAbI U
00opymoBaHUS.

[IpoBOAUTH BEIYUCICHUS 110 XUMUYECKUM
YpaBHEHHUSIM.

VYuyacTBOBaTh B COBMECTHOM padboTe
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Ne 1. Pemienue skciepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviyucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEAKIIUI

B TIape WJIU TPYIIIIE.
BricTpanBaTh pa3BEpHYyTHIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OTIOPOU

Ha MHPOPMAIIHIO U3 Y4eOHUKA U APYTUX
UCTOYHUKOB HH(POPMAIINH, B TOM YHCIIC
HNuTtepHera

Hroro no pazneny

17

Pasznes 2. HeMeTa/lsibl 1 UX cOeIMHEHUS

2.1 | Obmas 4
XapaKTEePUCTHKA
XUMHYCCKUX
3JICMECHTOB
VIIA-rpymrsbr.
["anorensl

OO61mast XxapakTepUCTUKA TaJIOTEHOB.
OcoOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTEpPHBIE CTETIEHU OKUCIICHHUS.
Crpoenue u pu3nyecKue CBONCTBA
MPOCTHIX BELIECTB — raJOT€HOB.
XUMHUYECKUE CBOMCTBA HA MIPUMEPE
XJiopa (B3auMOJICHCTBUE ¢ METAJIJIaMHU,
HEMETaJUTaMH, IEJI0YaMHu).
XnopoBogopoa. ConsiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJTYyYEHHE,
npuMeHeHue. Jlericteue xjaopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA.
Baxueiimme XJI0puIbl 1 UX HAXOKICHHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITH, OTpakarolue GU3NIECKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
CoeMHEHMI (BO3MOKHO HCITOJIb30BAHUE

OO0BACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIJIOB M HX
COCIMHEHUH B MPEeax MaJbIX
NIEPHOJOB U IJIABHBIX MTOATPYIIII
[leproanyeckoi CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh GU3HMUECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
raJloreHoB (Ha mpuMepe XJopa) u
CJIOKHBIX BEIIeCTB (XJI0POBOIOPOIA,
XJIOpHJIa HATPHS), CIIOCOOBI UX
NOJIY4YEHHs, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenensaTe XJIOPUI-UOHBI B pACTBOPE.
[InaHupoBaTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOCHUS,
JIeaTh BHIBOABI MO pe3yJibTaTaM
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BHICOMATEPUAJIOB).

O3HakoMJIeHHE ¢ 00pa3IaMH XJIOPHUJIOB
(raJIoreHuzIoB).

Jlabopamopuwiii onvim.

N3ydeHue CBOMCTB COJISTHOM KUCJIOTBHI.
[IpoBeaeHrE KaUE€CTBEHHBIX PEAKIINNA
Ha XJIOPU/I-UOHBI.

llpaxmuuecxas paboma

Ne 2: TlonmydeHue coNsTHON KUCIIOTHI,
W3y4ECHUE €€ CBOMCTB.

Buviuucnenus:

10 YPABHCHUSAM XMMHUUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEareHTOB JI1aH B U30bITKE

AKCIEPUMEHTA ITPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBatb npaBuiiaMm 6€30mMacHoON
paboThI B TabopaTopuun

IIPU UCIIOJIb30BAHUN XUMUYECKOM
MOCY/IbI U 000PYOBaHUS.

BricTpanBath pa3BEpHYTHIEC MUCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN MOHATUMHBIN
amnrmapar Kypca XUMUHU

2.2

OOmas
XapaKTEepPUCTUKA
XUMHAYECKHX
3JIEMEHTOB
VIA-rpynnsl. Cepa
1 €€ COCTMHEHUS

OO0m1as xapakTepuCTHUKa HJIEMEHTOB
VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHU
OKHUCJICHUS.

Crtpoenue u pusznueckue CBONCTBa
IPOCTHIX BEIIECTB — KUCIOPOAA U CEPBI.
AnorponHbie MOAUGUKAIIMHA KUCTIOPOa
U cepbl. XUMUYECKHUE CBOMCTBA CEPBI.
CepoBoaopoj, CTpoeHue, pu3ndeckue u
XMMUYECKUE CBOMCTBA.

Oxcunpl cepbl Kak MpeCcTaBUTEH
KHCJIOTHBIX OKCHJIOB.

Cepnas xkucnorta, GU3NIECKue u
XUMUYECKHE CBOMCTBA (00IIHe KaK

OOBsICHATH 001ITE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 1 UX COEIUHEHUN C YIETOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBaTh (GU3NYECKUE U
XUMHUYECKUE CBOMCTBA MTPOCTOr0
BEIIECTBA CEPBI U €€ COCAUHEHUMN
(cepoBOAOPO/A, OKCHIIOB CEPBI, CEPHOM
KHCJIOTBI, CYJIb(}aTOB), CIOCOOBI UX
IIOJIy4YEHHsI, IPUMEHEHHE U 3HAUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
OnpenensTe HANM4YKE CYJIb()AT-MOHOB
B PacTBOpE.

OOBICHATH CYIIHOCTb SKOJIOTUYECKHUX
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MPEICTABUTEIIS KIIACCA KUCIIOT U
cnienupuieckue). XuMUIECKUE PEaKIiH,
JeXalue B OCHOBE MPOMBIILICHHOTO
croco0a Mmoay4yeHus CEpHOU KUCIIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI,
KadeCTBEHHAS peaKIvsl Ha CYIb(aT-uOH.
Haxoxnaenue cepbl 1 €€ CoOeTMHEHUI

B [IpUpoJie. XUMUYECKOE 3arpsi3HEHNE
OKpY’KaroIeN Cpeibl COETUHEHUSIMU
cepsl (KUCIIOTHBIC J0XKIH, 3arpsI3HCHNE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0
MpeAOTBPAILICHHUS.

Xumuueckuii IKCnepuMenm:
Jlemoncmpayuu:

O3HakoMJieHHE ¢ 00pa3aMu Cephl U e
COCTMHEHUSIMH (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPHAIIOB).
Hab6mronenue nporiecca 00 yriauBaHus
caxapa noj A€HMCTBUEM
KOHIUEHTPUPOBAHHOU CEPHOU KUCIIOTHI.
Jlabopamopnsie onvimul.

N3ydyeHne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI.
[IpoBeneHre KaYECTBEHHOW pEeaKIUU Ha
cynbhaT-uoH 1 HAOJIO/IeHNEe TTPU3HAKA
€€ MPOTEKAHUS

po6JieM, CBSI3aHHBIX C IEPepadOTKON
COCIMHEHUM CEPBL.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHUS,
JieJ1aTh BBIBO/BI IO Pe3yJibTaTam
HKCIIEPUMEHTA.

CnenoBath npaBuiaaM 0e30MacHON
paboThI B 1abopaTopun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
NOCYZIbl U 000PY/IOBAHUS.

[Tpou3BOANTH BHIYMCICHUS

M0 XUMHUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh NPy BHIMOTHEHUN
y4€OHBIX 3a/IaHUN TEKCThl YUeOHUKA,
CIPaBOYHbIE MaTEPHAIIbI
([Teproauveckyro CUCTEMY XUMUYECKHX
anemenToB [I. . MenneneeBa, Tabauiry
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUM U
COJIEM B BOJIE, DJIIEKTPOXUMHUYECKUAN P
HaMPsHKCHUH METaJIOB).

Hcnonb30BaTh NPy BHINOJIHEHUN
y4eOHBIX 33/IaHUl U B TIpoIiecce
UCCIIEZIOBATEIbCKOM NEATEIbHOCTU
HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COIEP KaHUs, CIIPABOYHBIC
MaTepuainsl, pecypcsl HTepHEeTa
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2.3

OO6mas
XapaKTEepUCTUKA
XUMUYECKUX
AJIEMEHTOB
VA-rpynmst.

Azot, pocdop u ux
COEIMHEHUS

OO6m1as xapakTepUCTUKA JIIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTCTICHH
OKHUCJICHHUS.

A30T, pacripocTpaHeHue B MPUPOJIE,
bu3nUecKkre 1 XMMUYECKHE CBOMCTRA.
Kpyrosopot azota B pupojie.
AMMHaK, ero GU3NYecKue U XUMUIECKHUE
CBOWCTBA, MOJyYEHUE U IPUMECHEHHE.
Conu aMmMOHUs, UX (PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KadecTBeHHas peakiiys Ha HOHBI
aMMOHHS.

A30THas KMCIOTAa, €€ MOITyYEHNE,
(bU3NYeCcKre M XUMHUIECKHE CBOWCTBA
(oOrmHe Kak MpeacTaBUTENIs Kiacca
KHCJIOT U Cienn(pUIecKue).
Hcnosnp30BaHue HUTPATOB U COJIEU
aMMOHUS B KaU€CTBE MUHEPATbHBIX
ynoOpeHuid. XMMUYECKOe 3arpsi3sHEHUE
OKPYXKAIOILIEN CPEIbl COEAUHEHUAMU
a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHHE
BO3/1yXa, ITOYBBI U BOJJOEMOB).
docdop, amIoTponHbIe MOAUGUKAITUN
dbocdopa, puznUecKre U XUMHUECCKHC
coiictBa. Oxcua pocdopa (V) u
dbocdopHas kucnoTa, Gpu3MIECKUe U

OOBsACHITH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOWCTB JIEMEHTOB
VA-rpynnsl 1 uX COEIMHEHUI ¢ Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBath (pu3UUIEcKre U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECCTB
azora u ocdopa 1 UX coeTMHEHUI
(amMuaka, cojieit aMMOHUS, a30THOM
KHCJIOTBI, HUTPaToOB, okcuzaa hocdopa (V)
U GochopHOi KUCIOTHI, (hocdhaTon),
CIOCOOBI UX MOJTYYEHUs, TPUMEHEHNE U
3HAYEHWE B MIPUPOJIC U KU3HU YCIIOBEKA.
OmnpenensTe MOHBI aMMOHUS U (hocar-
WOHBI B PaCTBOpE.

OOBACHATH CYITHOCTH IKOJIOTHIECCKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHeHui a3ora u docdopa

B OKPYXKaroUIEH cpee.

[InanupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIICPUMEHTHI, IIPOBOIUTH HAOIIOICHNUS,
JIeNaTh BBIBOABI 11O pe3yJIbTaTaM
HKCIIEPUMEHTA TIPU TPOBEACHUH
71a00PaTOPHBIX OMBITOB M MPAKTUIECKOM
paboTHI.

CnenoBatb npaBuiiamMm 0€30MmacHOn
paboThI B 1abOpaTopuu
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XUMUYECKHUE CBOMCTBA, MOTyYEHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEpAIbHBIX yIOOPEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ GU3NUECKUMU
CBOMCTBaMU a3oTa, Gocdopa

U MX COCTUHCHMI (BO3MOYKHO
UCTIOJIb30BaHUE BUICOMATCPHAIIOB).
O3HakoMJieHHE ¢ 00pa3liaMu a30THBIX U
(docPopHBIX ynoOpeHHil.

[Tonydenue, cobupanue, pacro3HaBaHUE
Y U3y4E€HUE CBOMCTB aMMHAKA.
B3anmopernicTBrue KOHUEHTPUPOBAHHOU
A30THOW KUCJIOTHI C Me/bI0 (BO3MOKHO
UCIIOJIb30BAaHUE BUIICOMATECPHAIIOB).
Jlabopamopuvie onvimui:

[TpoBeneHne KaYeCTBEHHBIX PEeaKIIUii
Ha MOH aMMoHus U pochart-noH, u
W3y4eHUE NMPU3HAKOB UX MPOTEKAHMUS.
lIpakmuueckas paboma

Ne 3: [lony4yenue aMMuaka, u3ydeHue
€ro CBOWCTB.

Buviuucnenusa:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIuit

IIPU KCIIOJIh30BAHUN XUMUYECKOM
MOCY/Ib 1 000PYTOBaHUS.
[Tpon3BOIUTH BEIYUCIICHHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonas3oBaTh IpH BBITTOJTHEHUHT
y4€OHBIX 3a/IaHUN TEKCThl YUEOHUKA,
CIIPABOYHbBIE MaTEPHUATIBI
(MepHoOAMYECKYIO CUCTEMY XUMHUYCCKUX
sanemenToB JI. 1. Menaeneena, Tabnuily
PacTBOPUMOCTH KHCJIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMHUYECKUH PST
HAIPSHKEHUN METAIIIOB)
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2.4

OOmas
XapaKTEPUCTHKA
XUMHUYCCKUX
3JIEMEHTOB
IVA-rpynisl.
Yraepon u
KPEMHUU, U UX
COCIMHCHMS

OO6m1as xapakTepUCTUKA JIIEMEHTOB
IVA-rpynmnbsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHH
OKHUCJICHHUS.

Yriepos, aoTponHbie MOAU(MUKAIIIH,
pacnpocTpaHeHue B IPUPO/IE,
bu3nUecKre 1 XMMUYECKHE CBOMCTRA.
Ancop6riusi. Kpyrosopot yriepoaa

B MIPUPOJIE.

Oxcunpl yriepona, ux Gu3nyeckKue u
XUMHUYECKUE CBOWCTBA, JCUCTBUE

Ha KUBbIC OPraHU3MBbI, TTOJIYUCHHUE U
MIPUMEHEHHUE. DKOJIOTMYECKUE
poOJIeMbI, CBS3aHHBIE C OKCHUIOM
yriepoza (1V), runoresa rio6aasHOro
MOTETUICHUS KJIINMAaTa, TapHUKOBBIH

s dexr.

VYronpHas KUCIOTa U €€ COJU, UX
br3NYeCcKre M XUMUYECKHIE CBOWCTBA,
MOJIYYCHHE U TIPUMEHEHUE.
KauecTBeHHas peakiys Ha KapOOHAT-
noHbI. VMcnonb3oBaHue KapOOHATOB

B OBITY, MEIUIIMHE, POMBIITUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHAUATBLHBIC TOHSATHUS

00 OpraHMYeCcKHX BEIECTBAaX Kak

0 COeIMHEHMSIX Yriepoja (MeTaH, 3TaH,

OOBsACHITH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOWCTB JIEMEHTOB
IVA-rpyIinsl 1 UX COETMHEHUHN ¢ y4éTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBath (pu3UUIEcKre U
XUMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB
yriaepojia U KPEMHUS U UX COSAUHEHUN
(OKCHIIOB yTiIepo/ia, YrOJIbHOW KHCIIOTHI,
KapOOHATOB, OKCUA KPEeMHMUS,
KPEMHHUEBOW KHCJIOTHI, CUIIMKATOR),
CIOCOOBI UX MOJTYYEHUs, TPUMEHEHNE U
3HAaYEHWE B MIPUPOJIC U KU3HH YEIIOBEKA.
OOBACHATH MPUIMHHO-CIIC/ICTBEHHYIO
CBSI3b. CTPOEHHUE BEIIECTBA — CBOMCTBA
— TIpUMEHEHUE — Ha pUMepax
COCIMHEHUH YIJIEpOIA U KPEMHUS.
OrnpenensiTe KApOOHAT- U CUITMKAT-UOHBI
B pacTBope.

OOBACHATH CYITHOCTh IKOJIOTHUECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJICKHCIIOTO Ta3a B OKpYXKarlolIeH cpee.
[ToaTBepkaaTh OCOOEHHOCTH COCTaBa
OpPraHMYECKUX BEIIECTB MPUMEpaMu
IPOCTBIX COeIUHEHUH (MeTaH, dTaH,
ATUJICH, alleTUJICH, 3TAHOJ, TJIMIICPHH,
YKCYCHasl KHCJI0Ta), B3aUMOCBSI3b
HEOPTaHUYECKUX COCAMHEHUH yriiepoia u
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STUJICH, alleTUJIEH, 3TaHOJ, TJIUIIEPUH,
YKCYCHAasl KACJIOTA).

[IpupoaHbie HCTOYHHUKHU YIIIEBOAOPOIOB
(yrois, mpuUpOTHBIIA Ta3, HEPTH),
HOPOAYKTHI HX TepepaboTku (OeH3MH),
WX POJIb B OBITY ¥ TTPOMBITIUIEHHOCTH.
[TonsATHE O OMONOTUYECKH BaKHBIX
BEIIECTBAX. KHUpaX, OenKax, yriaeBogax —
1 WX POJIM B KU3HM YEJIOBEKA.
MarepualibHOE €IMHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTMHECHUM.
Kpemnuii, ero ¢puznueckue u
XUMUYECKHE CBOIMCTBA, MOJydEHUE U
npuMmeHeHue. CoOeTMHCHUS KPEMHUS

B mipupoe. O01ue npeacTaBIcHus

00 okcuze kpemuus (IV) u kpeMHHEBO
KHCIIOTE.

CunikaTel, UX UCTIOIB30BAaHUE B OBITY,
MEUIMHE, POMBIIIJICHHOCTH.
BaxHeiimme cTpouTenbHbIe MaTEPUAIIBI:
KepaMuKa, CTEKJIO, [IEMEHT, OETOH,
x)ene300eToH. [Ipobaembr 6e30macHOro
UCIIOJIb30BaHUS CTPOUTEITHHBIX
MaTEPHAJIOB B TTIOBCEHCBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpuCTaUIMYECKUX PELUIETOK

OpPraHNYECKUX BEIECTB.
OnuceiBaTh posib OEIKOB, )KUPOB U
YIIEBOAOB B ) YHKITMOHUPOBAHHUH JKUBBIX
OpPraHW3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY U IPOMBIIIIICHHOCTH.

[IpoBOIUTH BEIYMCIICHHUS 110 YPABHEHUAM
XUMUYECKUX PEaAKIIHM.

[InaHnpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOJIUTH HAOIIOICHNUS,
JIeNaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA TIPU MPOBEACHUU
71a060paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaM 06€30MacHON
paboThI B TabopaTopuu

P UCTIOJIb30BAaHUN XUMUYECKON
MOCY/IbI U 000PYIOBaHUS.

Hcnonb30BaTh MpU BBHITIOJTHEHUH
y4eOHBIX 3a/IaHUI TEKCThI YU€OHUKA,
CIIPaBOYHBIC MaTEpPUAITBI
(IeproaruecKyro CUCTEMY XUMHYECKHUX
anemenToB JI. 1. Menneneena, Tabiuily
PacTBOPUMOCTH KUCJIOT, OCHOBAHUU U
COJIEM B BOJIE, DIIEKTPOXUMHUYECKUH PSJL
HaNpsHKCHUH METAaJIIOB)
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anMasza, rpaduTta, QyiepeHa.
O3HakoMIIEHHE C TIPOIECCOM aICOPOITHU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
MPOTUBOTAa3a.

O3HakoMIIeHHE C TPOAYKIIUEH
CUJIMKATHOM MPOMBIIIUIECHHOCTH
(Buneomarepuanbl: CHIIMKATHAS
MIPOMBILIUIEHHOCTH ).

Mogenu MOJIEKYJT OPraHUYEeCKUX
BEILECTB.

JlabopamopHnbiii onvim:

[Tonydenue, cobnpanue, pacio3HaBaHUe
U M3y4YEHUE CBOMCTB YIJIEKUCIIOrO rasa.
[IpoBeneHre KaYECTBEHHBIX pPEaKIUii

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3y4YEHUE NMPU3HAKOB UX MPOTEKAHMUS.
IIpakxmuueckue pabomui:

Ne 4, TlonmydeHue yrieKkucioro rasa,
V3y4YECHUE €0 CBOMCTB.

Ne 5. Pemnienue skciepuMeHTaIbHBIX
3a/1a4 1o TeMe «BakHelnme HeMeTaibl
U UX COCTUHEHUS»

Buiuucnenus:

10 YPAaBHEHUSIM XUMUYECKUX PEAKIINil

Hroro no pazneny

25
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Pasznen 3. MeTajliibl M UX CocINHECHUSA

3.1

OO01ue cBolicTBa
METAJIOB

4

OO0mrast XapaKTEPUCTHKA XUMHUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nojoxxeHusd B [lepuonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

JI.. MenaeneeBa u CTpOEHUS aTOMOB.
Ctpoenne MetaiuioB. MeTtannmyeckas
CBSI3b M METAJLTUYECKAs
KPUCTAJUIMYECKAs peLIETKA.
DNEKTPOXUMHUUECKUI PsIJl HAMIPSAKEHU N
MeTauioB. u3znueckue U XUMHYECKUE
cBoMicTBa MeTau1oB. O0IINE CIIOCOOBI
nosiyueHus MetayuioB. [lonstue

0 KOPpPO3HUH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI X OT KOPPO3UH.
CmnaBsl (CTalb, 9yTr'yH, JIOPATIOMUAHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U
MPOMBIIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OGpa31bl METAJIOB U CILIABOB.
N3ydyeHne pe3yabTaToB KOPPO3UU
METaIOB (BO3MOYKHO HCIIOJIb30BAHHE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimui:
O3znakomiieHue ¢ 00pa3iamMu METAIIIOB
CIUIaBOB, UX (PM3UUECKMMU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3y4aeMbIX MOHITUN
U TIPUMEHSTH 3TH TIOHATHS MPU ONTMCAHUH
CBOMCTB BELIECTB U UX MPEBPALCHUN.
OOBsACHTH 0011IME 3aKOHOMEPHOCTH

B U3MEHCHHUH CBONCTB 2JIEMEHTOB-
METaJIOB U UX COSAMHEHUH C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAJIIOB,
obmue GuU3NIecKue U XUMHUECKHE
CBOWCTBA METAJLIOB.

XapakTepu3oBaTh 00I1e CIIOCOOBI
MOJTYYCHHSI METAIIJIOB.

OmnuceIBaTh CIIOCOOBI 3AIUTH METAIIOB
OT KOPPO3HH.

CrnenoBaTh npaBuiiaMm 0e30mMacHOM
paboThI B TabopaTOpuu Mpu
WCTIOJIb30BaHUM XUMHYECKOU TTOCY/IBI U
000py10BaHMS.

[Tpon3BOIUTH BIYUCIICHHS

110 YPaBHEHUSM XUMUYCCKUX PEAKIIHH,
€CIIM OJIUH U3 PEareHTOB COACPKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B TIape WJIU TPYIITIE.

Hcnonb30BaTh pH BBHITTOTHEHUH
y4eOHBIX 3aJITaHUH TEKCThl YUeOHHKA,
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Buviuucnenus:

10 YPABHEHUSAM XUMHYECKUX PEAKIINM,
€CJIM OJINH U3 PEAareHTOB COJCPKUT
MIPUMECHU

CIIPABOYHBIE MaTepUaIbl
([Teprognyeckyro cUCTEMy XHMUYECKUX
anemenToB /. 1. Menneneesa, Tabnuiy
pPacTBOPUMOCTH KUCJIOT, OCHOBaHUM U
COJIEUN B BOJIE, DJICKTPOXUMHUYECKUU PSJT
HaNpsHKCHUH METaJlIoB)

3.2

Baxnuenmune
METAJUIBI U UX
COeIUHEHUS

16

[IlenouHbIe METAIbI: MOJI0XKECHUE

B [leprnoanueckoil cucreMe XMuMHYECKUX
sanemeHToB JI.1. MenneneeBa, CTpoeHUE
HX aTOMOB, HaXO0XJICHUE B MPUPO/IE.
du3nyecKrue 1 XUMUUYCCKHUE CBONCTBA
(na mpumepe HaTpus 1 Kaius). OKCHIBI
Y TUJIPOKCHUIBI HATPUS U KaJIHS.
ITpuMeHeHue MEeTOYHBIX METAIUIOB U UX
COEJIMHEHUIA.

[llemoyHO3eMeIbLHBIC METAIIBI MATHUN U
KaJbLUK: TToNoxXeHue B [lepuoanueckoit
CUCTEME XMMHYECKHUX DJICMCHTOB

J.1. MeHnneneeBa, CTpOEHUE UX aTOMOB,
HaxoXJeHHe B rpupojae. Pusnueckue u
XHUMHUYECKHE CBOMCTBA MarHus 1
Kajablus. BaxkHelnme coeTuHeHUS
KaJbIs (OKCHI, TUAPOKCHUI, COJIH).
JKEcTKOCTh BOALI M CLIOCOOEI €€
YCTpaHEHMUSL.

AJTIOMUHHHN. IOJ0KEHHUE

B [lepuoanueckoit cucteMe XuMHIECKUX

OO0BACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB JIEMEHTOB-
METAJUIOB M UX COSMHEHUI B IpyIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepu3oBath (pU3nvecKue u
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB U UX COCAMHEHUH (OKCHJIOB,
THUIPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTyYEHUs, MPUMEHEHNE U 3HAUCHHUE

B [IPUPOJIE U KU3HU YEJIOBEKA.
YcranaBiauBaTh NPUYUHHO-CIIEACTBEHHYIO
CBSI3b: CTPOEHHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha TpUMepax
M3y4JaeMbIX BellecTB. Pacnio3HaBarth €
MOMOIIbIO KAYECTBEHHBIX PEAKIINI MOHBI
METAJIJIOB. MarHusl, KajabIKs, AJIFOMUHUSI,
uHKa, sxesesa (1) uxenesa (1), meaun
().

JlokasbiBaTh aM()OTEpHBIN XapaKTep
OKCHJIOB U TUIPOKCUJOB aJIFOMUHUS U
LMHKA.
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anemenToB [[.. Menneneesa, crpoenue
aToMa, HaxOXJACHUE B IIPUPO/IE.
DU3NYECKUE U XUMAYECKHUE CBOMCTBA
amoMuHusA. AMQpOTEepHbIE CBONCTBA
OKCHJIa ¥l TUAPOKCH 1A aJTFOMUHUS.
Keneso: nonoxenue B [lepnognueckon
CUCTEME XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBa, CTpOCHUE aToOMa,
HaxX0XJIeHHEe B npupoje. Puznueckue u
XUMUYECKHE CBOMCTBA Xkelne3a. OKCUpbl,
ruIpokcu bl 1 conmu xkenesa (1) u xenesa
(1), ux coctaB, CBOMCTBA U MOTyUCHHE.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJbIMS ¥ HATPHS C BOJOH (BO3MOXKHO
UCII0JIb30BaHKE BUICOMATEPHAIIOB).
OxkparmmBanue TIaMeHH HOHAMU HATPHS,
KaJIs ¥ KaJblUsl (BO3MOXKHO
UCII0JIb30BaHKE BUICOMATEPHAIIOB)
HccnenoBanue cBOMCTB KECTKOUW BOJIBI.
[Iporiecc ropenus xemne3a B KUCJIOPOIE
(BO3MOKHO MCITOJIb30BAHKE
BUJICOMATEPUAJIOB).

Jlabopamopnsie onvimul.

[TpoBeneHrEe KaUeCTBCHHBIX PEaKITUI

Ha MOHBI (MarHusi, KaiblKs, AIFOMUHHUS,

[manupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHUE
HKCIIEPUMEHTHI, POBOJIUTH HAOIIOACHMUS,
JIeN1aTh BBIBO/IBI ITO pe3yJIbTaTaM
HKCIIEPUMEHTA IIPU MPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiam 0€30MacHOM
paboThl B TabopaTopuu

IIPU UCTOJIb30BAHUN XUMUYECKON
MOCY/IbI U 000PYTOBAHUSI.

[Tpou3BOAUTH BHIYUCICHUS

M0 XUMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WK TpymIe.

BricTpanBath pa3BEpHYyTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha UH(pOpPMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCIIOJIb30BATh U3YYECHHBIN MTOHITUNHBIN
anmapar Kypca XUMHH
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unkKa, sxenesa (1) u xemnesa (1), meau
(11), orMcanue MPU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue ampoTepHbIX CBONCTB
TUAPOKCUA ATFOMUHUS U TUAPOKCUAA
UHKA.

IIpakmuueckue pabomui:

Ne 6. JK&€cTkoCcTh BOJIBI U METOMBI €€
YCTPAHECHHUSL.

Ne 7. Pemienue skcriepuMeHTalbHbIX
3a7a4 o teMe «Baxuenmue MeTaiuisl U
UX COCIUHEHUS.

Buviyucnenus:

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIIHi,
€CJIM OJINH U3 PEarcHTOB JI1aH B U30BITKE
WJIM COJIEPKUT IPUMECH;

MAaCCOBOM JOJIM BbIXO/1a IPOJIYKTA
peakiumn

Hroro o pazneny 20

Pazgen 4. XuMus u oKpykamomas cpeia

4.1 | Xumus u 3

OKpYyXKarolas cpeza

BemectBa u Marepuaibl B TOBCEAHEBHOM
YKA3HHU 4desioBeka. be3omacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMUYECKHUX
peakuuii B ObITy. [lepBas momors mpu
XUMHUYECKUX 0’KOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arps3HEHUE OKPYKAKOLIEH
cpensbl (TpeaenbHas JomyCcTUuMast

XapakTepu3oBaTh pOJib XUMUHU

B PA3JIMYHBIX cepax AesITeIILHOCTH
JIFOIeH, OCHOBHBIC BEIIISCTBA U
MaTepualbl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI0 YEJIOBEKA.

OOBACHATD yCI0BUS 0€30MaCHOTO
MCIIOJIb30BAHUS BEIIECTB U XUMUYECKUX
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KOHIICHTpALUS BEHIECTB. Poib XumMun

B PEIICHUU IKOJIOTUUECKUX MPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Nzyaenue o0pas3iioB MaTepuaioB
(cTek10, CrIaBbl METAJLIOB, IOJMMEPHBIC
MaTepHaJIbl)

peakiuii B OBITY.

AHaJIM3UPOBATh U KPUTHUECKHU
OLICHUBATh UH(OPMAIIUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEBCKOTO XO035M1CTBA,
TPAHCIOPTA U JIp. HA COCTOSTHUE
OKPYKaIOIIEH CPEIbI.

YMeTh OKa3bIBaTh MEPBYIO TOMOIIb

PU XUMUYECKUX 0KOTaX U OTPABJICHUSX.
[IpunuMath yuyactue B 00CYXJICHUH
poOJieM XUMUUYECKON U IKOJIOTHYECKON
HAIPABJIEHHOCTH, BEICKa3bIBATh
COOCTBEHHYIO IO3UIUIO IO NPpodsieMe U
npeajaraTb BO3MOXKHbBIEC TyTH €€
pelIeHus

Hroro no pazneny: 3
PesepBHOE BpeMms 3
OBIIEE YMCJIO HACOB 68
I10 TTPOI'PAMME
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