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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o mnpeaMery «XUMHs» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa30BaHMsI COCTaBJICHA Ha OCHOBE TPEOOBAHMII K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHusl, MPE/ICTABICHHBIX B
OdI'OC 000, denepanbHOM ananTHPOBAHHON 00pa3OBaTENBHON MPOrpaMMBbl
OCHOBHOTO 00111ero 00pa3oBaHus Isd caaboBUISIIMX oOydaromuxcs (BapuaHT 4.2
OAOII O00), a Takke Ha OCHOBE (heepalnbHON paboyueil mporpaMMbl BOCIIUTAHUS U
C y4y€TOM KOHLEMIMU TpenojaBaHuss ydeOHOro mpeamera «XUMHUS» B
oOpa3oBarenbHbIX opranu3arusax Poccuiickoit deneparun.

[Iporpamma no xumMuu pazpadoTaHa C 1IeJIbI0 OKa3aHUsI METOINYECKON TOMOLITU
YUUTENIO B CO3/IaHNU paboyeil mporpaMMBl 10 y4eOHOMY IIPeIMETY.

[Iporpamma 1o xumMuu Ja€T MNpeACTaBICHHE O LENsIX, OO0IIed CcTpareruu
0oOy4eHHUs1, BOCIIMTAHUS U PA3BUTHS 00YYAIOLIUXCSl CPEJCTBAMU YYEOHOTO MpeaAMETa,
yCTaHaBIMBAaeT  00sA3aTENbHOE NPEIMETHOE  COAEP)KAaHHWE, MPEeLyCMaTpPUBAET
pacmpesesieHde ero 1Mo KjaccaM M CTPYKTYpUpOBaHUE MO pa3fesaM U TemMam
porpaMMbl MO XUMHH, ONPEIENSeT KOJIMYECTBEHHbIE W  KAaYECTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IMOCJIEeI0BATENbHOCTh H3yUECHUS
XUMUHU C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU y4E€OHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroluXcs, OMpeAesieT BO3MOXKHOCTU
npenMeTra Jjisi peanu3aluyd TpeOoBaHW K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTenpHOM MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus, a TaKKe
TpeOOBaHUil K pe3ysibTaTaM 00y4YEHHUS] XUMUU Ha YPOBHE LIeJIei U3yUeHHsI IPeAMETa 1
OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJILHON JESITEIbHOCTH OO0y4Yarolierocs 1o

OCBOCHMHIO yqe6H0ro COACPIKAHUA.

O01mas xapakTepucTuKa y4e0HOro npeaMera « XumMush»



Bxnan yuebnoro npeamera « XuMus» B TOCTHKEHHUE TIEJICH OCHOBHOTO OOIIETO
oOpa3oBanusi 00yCIIOBJIEH BO MHOTOM 3HAUYE€HHEM XUMUYECKOW HAyKW B MO3HAHHUH
3aKOHOB MPUPOJIbI, B Pa3BUTUH MPOU3BOAUTEILHBIX CHJI OOIIECTBA U CO3JaHUN HOBOM
0a3bl MaTepUATLHOMN KYJIBTYPHI.

XUMHST KaK B3JEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK pacHpOCTpaHWIIa CBOE
BIIMSIHUE Ha BCE OOJIACTU YEJIOBEUECKOTO CYIIECTBOBAHMUS, 3ajiajla HOBOE BHJICHHUE
MHpa, CTajJla HEOTHEMJIEMBIM KOMIIOHCHTOM MHPOBOU KYJIBTYPBI, HEOOXOIUMBIM
YCJIOBHEM JKHU3HU OOINECTBA: 3HAHUE XWMHH CIY)KUT OCHOBOM JJisi (pOpMHpOBaHUS
MHPOBO33PEHUS YEJIOBEKA, €ro IMPEACTABICHUNA O MaTepUaIbHOM €IUHCTBE MHUPA;
BAXXHYIO poJb WUTPAIOT bopmupyembie XUMHUEHU MPEICTaBICHUS 0
B3aMMOITPEBPAILICHUSIX YHEPTUH U 00 SBOJIIOIMHU BEIIECTB B MPUPOJIC; COBPEMEHHAS
XUMUSl HampaBlieHa Ha pEIIeHHEe TI00aTbHBIX MPOOJIEM YCTONYHMBOTO PA3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, DHEPIETUUECKOM, THIIEBOM UM  DKOJOTHYECKOH
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHUSI.

B ycnoBusix Bo3pacraromiero 3Ha4eHUsI XUMUH B )KH3HU 00IIIeCTBA CYIIIECTBEHHO
MOBBICHJIACH POJIb XMMUYECKOr0 00pa3oBaHus. B miiane conuain3aniy OHO SBIISETCS
OTHUM W3 YCIOBUW (HOPMHUPOBAHMS HMHTEIJICKTA JUYHOCTA W TAPMOHUYHOTO €€
pa3BUTHS.

CoBpeMEHHOMY  YEJIOBEKY XHMMHUYECKHE 3HAaHUS  HEOOXOIUMBI IS
prUOOpEeTEHUsT OOIMIEKYJIbTYPHOTO YPOBHS, MO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B
COIlMyME W OTBETCTBEHHO Yy4YacTBOBAaTh B MHOTI'00Opa3HOM >KU3HU OOIIECTBa, IS
OCO3HAHUA BAXXHOCTH PA3yMHOTO OTHOLIEHHS K CBOEMY 3JO0POBBIO M 3/I0POBBIO
OPYTUX, K OKPYXKAIOWIEW NPUPOAHOM Cpene, g TPaMOTHOTO MOBEICHUS IPH
WCTOJIb30BAaHUU PA3JIMYHBIX MATEPUATIOB U XMUMHUYECKUX BEUIECTB B MOBCEIHEBHOMU
JKU3HU.

Xumuyeckoe 00pa3oBaHHE B OCHOBHOW IIIKOJIE SIBISETCS Oa30BBIM IO
OTHOIIIEHUIO K CHCTeMe OOIlero XuMudeckoro ooOpaszoBanus. I[losromy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO PEalHM3yeT MPUCYIIHE OOMEMy XHMHUYECKOMY
00pa30BaHUIO KJIIOUEBBIE IIEHHOCTH, KOTOPBIE OTPa)KaloT T'OCYJIapCTBEHHBIE,

O6IH€CTBCHHBIC U MHIWBUIAYAJIbHBIC HOTpe6HOCTI/I. OTMm onpcACEICTCA CYIIHOCTD



oOmiedt cTpaternn OOydYEHHs, BOCITUTAHUS U Pa3BUTHSA OOYYAIOIIUXCA CPEICTBAMU
y4eOHOTO TIpeaAMETa « XUMHSI.

N3yuenue npeamera:

. CIIOCOOCTBYET pealu3aliid BO3MOXHOCTEW JJiT CaMOPa3BUTHUS W
(dbopMUpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 001Iel U PYHKIIMOHAIBHON IPaMOTHOCTH;

. BHOCHT BKJIa/1 B GOPMHUPOBAHKE MBIIIJIEHUS] U TBOPUECKHUX CIIOCOOHOCTEM
MOJAPOCTKOB,  HABBHIKOB WX  CAMOCTOATENbHON  y4eOHOW  NIeATEeNhbHOCTH,
HKCIIEPUMEHTAJIbHBIX W  MCCIIEOBATENIbCKUX YMEHUH, HEOOXOJIUMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B MPOPECCUOHAIBHON AESTEIHHOCTH;

. 3HAKOMUT CO CIEeIM(PUKON HAYIHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI
LEJOCTHOTO B3IJIsa HA €IMHCTBO MPUPOJABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOJPOCTKOB;

. CrocoOCTBYET (POPMUPOBAHUIO LIECHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKIIAJl B JKOJOTHYECKOE
o0Opa3oBaHKe 00Y4aIOIIUXCSI.

Ha3BanHble HampaBieHUsi B OOyYEHUH XMMHUHU OOECIEYUBAIOTCS CIEMPUKON
COJICp’KaHMSl TPEIMETa, KOTOPHIA SBIAETCS IMENAarorMueckd aaanTUPOBAaHHBIM
oTpakeHueM 0a30BOM HAyKH XMMHH Ha OMPEACIIEHHOM JTare €€ pa3BUTHSI.

Kypc XxumMuu OCHOBHOHM IIKOJIbI OPUEHTHUPOBAH HA OCBOEHHE OOYy4YarOIIUMUCS
OCHOB HEOPraHMYECKOW XMMHUU M HEKOTOPBIX MOHATHI U CBEACHUN 00 OTIEIbHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrtpykTypa comepkaHusi mpeaMera chOpMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja K ero usydeHuro. ConepiaHHe CKIIAIbIBACTCS M3 CUCTEMBI IMOHSITHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATHI 0 XUMUYeCcKO# peakuuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIIMITY MTOCIEA0BATEILHOTO PAa3BUTHS
3HAHUNM Ha OCHOBE TEOPETHUYECKUX MPEICTABICHUNA PA3HOTO YPOBHS: AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUsI, ypoBHs [leproanyueckoro
3akoHa /[. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYEHUS O CTPOCHHH aTOMa
Y XUMHYECKOU CBSI3U, MPEJCTABICHUN 00 3JIEKTPOIMTUYECKOU JUCCOLMAIINY BEIIECTB

B pacTBOopax. TeopeTuyecKkue 3HaHUSI PacCMaTPHUBAIOTCS HA OCHOBE AMIUPUYECKU



MOJTYYCHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT OIHOTO
YPOBHSI K IPYroMYy, BBITTONHSS (DYHKIHH OOBSICHEHUS W MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUSI U BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHUS W TMOJYYEHHUS] M3Y4aeMbIX
BEIIIECTB.

Takass opraHuzamusi CcoJiepKaHUs Kypca CHOCOOCTBYET IIpeACTaBICHUIO
XAMHUYECKOU COCTaBJISIOLIEH HAYYHOW KapTHUHbI MHUpPA B JIOTUKE €€ CHUCTEMHOU
npupoasl. Tem camMbiM OOECreYMBaeTCsS BO3MOXKHOCTH  (pOpMUpOBaHUS Y
00y4Jaromuxcs IEHHOCTHOTO OTHOIIICHUS K HAYyYHOMY 3HAHHUIO U METOaM MTO3HAHUS B
HayKe. BaxxHO Takxke 3aMeTUTh, YTO OCBOEHHE COJCPKAHUS Kypca MPOUCXOOUT C
MPUBJICUCHUEM 3HAHWI U3 paHee M3YYEHHBIX KypcoB: «OKpyXKarolluid MUY,
«buonorus» n «duszukan.

KoppekimoHnHo-pa3BUBalOMUii MOTEHIIMAT y4eOHOTO TmpeamMeTa «XUMUsDH»
obecrieynBaeT BO3MOXXHOCTH [IJI1 TPEOJIOJICHUS OOYYaIOIIMMUCS — CIETYIOITUX
crienuPpUYECKUX TPYAHOCTEHN, OOYCIOBICHHBIX CJIa00BUICHUEM:

. OTCYTCTBUE Y  TIOJABIIAIONICTO  OOJBIIMHCTBA  OOYYArOIIMXCS
BO3MOXHOCTH  BBISIBJISITh TPU3HAKM XHMHYECKUX OOBEKTOB, YCTaHABIMBATH
PE3yNbTAThl 1 0COOEHHOCTH MTPOTEKAHUS XUMUYECKUX MPOIIECCOB C IOMOIIIBIO 3PCHHS,;

. CJI0KHOCTh YCTAHOBJIEHHUS MNPUYMHHO-CIICICTBEHHBIX CBS3E€H MEXKIY
00BEKTAMU U SIBJICHUSIMH, 3aMEJIEHHOCTh M HEUYETKOCTh UX ONO3HAHUS;

. OTCYTCTBUE BO3MOXHOCTH MOJKPEIUICHUS IOJy4aeMbIX XUMHYECKHUX
3HAHUU C MOMOIIBIO 3PUTEIBLHBIX 00Pa30B.

[Ipeoionenne yka3zaHHBIX TPYAHOCTEW JIOJDKHO OCYLIECTBISATHCA HA KaXIOM

YPOKE YIUTEJIEM B MPOIECCEe CIEIUATLHO OPTaHU30BaHHOW KOPPEKIIMOHHOM pabOoTHI.

Hean uzyuyeHus yue0HOro npeamera « XuMmush»

K  nHampaBieHu0  MEpBOCTENEHHOM  3HAYMMOCTH  IpPU  pealn3aluu
oOpa3zoBarenbHbIX  (PyHKIUN  npeaMera  «XUMHS»  TPAAUIMOHHO  OTHOCST
dbopMupoBaHNE 3HAHWNA OCHOB XHUMHUYECKON HAyKHM KaK OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, TNPAKTUYECKON JEATETbHOCTH YeJOBeKa W KakK OJHOro U3

KOMIIOHEHTOB MHPOBOW KYyJbTYpHL. 3ajada MpeAMETa COCTOUT B (HOpMHpPOBAHHUH



CUCTEMbl XMUMHUYECKUX 3HAHUA — BaXHEWIIUX (HaKTOB, MOHATUH, 3aKOHOB U
TEOPETUUYECKUX  MOJIOKEHUH, JOCTYNMHBIX OO0OOIIEHHH  MHUPOBO33PEHUYECKOTO
XapakTepa, fA3blka HAayKd, 3HAHHH O Hay4YHBIX METOJaX H3y4YeHHs BEUIECTB U
XUMHUYECKHUX PEaKIuil, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHHUH U CIIOCOOOB
JESTeIbHOCTH, CBSI3aHHBIX C IUIAHUPOBaHHMEM, HAONIOJEHHEM U TPOBEIECHUEM
XMUMUYECKOTO JKCIEPUMEHTa, COOJIOACHHUEM TMpaBMil OE30MacHOro OOpalleHus: ¢
BEIIECTBAMH B MIOBCEHEBHON KHU3HU.

Hapsny ¢ »TuM menu u3ydyeHHsl NpeAMeTa B IporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHBI C yYYETOM HOBBIX NMPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
oOpa3zoBanus. CerogHs B 00pa3oBaHUH 0COO0 3HAUUMOM MPU3HAETCS HAIIPABIEHHOCTD
o0y4yeHHs Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€ MHTEIUIEKTa U
oOmedt KynapTypbl. O0ydeHHe YMEHHMIO YYHTHCS W TMPOJOKATh CBOE 0Opa3oBaHHE
CaMOCTOSITEJIbHO CTAHOBUTCS OJHOM M3 BaKHEUITNX (YyHKIMN y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM npu U3y4eHUH IpeMeTa B OCHOBHOM ILIKOJIE JOMUHUPYIOIIEe
3HaYeHue MpUoOpeNr TaKue 1ed, KakK:

. dbopMHUpoBaHME HMHTEIIEKTYalbHO pA3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATUIO pEIICHU,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

. HaNpaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYecKOoe IpHOOIIEHHE
ydalmxcs K caMOCTOSITENIbHOM MO3HABATENIbHOM JESTENIbHOCTH, HAYYHBIM METOAaM
MO3HaHUs, POPMUPYIOUIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

. o0ecrnieyeHue yCIIOBUA, CHOCOOCTBYIOIINX pPUOOPETEHUIO
OOyJaroIMMUCS OTbITa Pa3HOOOPA3HOW NESITEIbHOCTH, MMO3HAHMS W CAMOIIO3HAHMSI,
KJTFOUEBbIX HaBBIKOB (KJIIOUEBBIX KOMIIETECHIINH ), UMEIOIINX YHUBEPCATIHbHOE 3HAUCHHE
IUISL Pa3IIUYHBIX BUJIOB IE€ATEIBHOCTH;

. bopmMupoBaHne yMEHHUI OOBSCHSATh U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MHpa Ha OCHOBAaHMH 3HAHUH U OMBITA, OJIYYCHHBIX IPU U3YYCHUN XUMUU;

. dbopMupoBanue y OOydYaIOIIMXCS TyMAaHUCTUYECKUX OTHOLICHHIH,

IMIOHUMAaHHUA NOCHHOCTH XHUMHYCCKHUX 3HAHUU JIIs1 Bblpa6OTKI/I 9KOJIOIT'MYE€CKH



11€JIECO00PA3HOTO TIOBEACHHMS B OBITY U TPYIOBOM JESITEIBHOCTH B IESIX COXPAHCHHUS
CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOAHOM CPEBI;

. pa3BUTHE MOTUBALIMM K OOY4YEHHUIO, CHOCOOHOCTEM K CAaMOKOHTPOJIO U
CaMOBOCTIMTAHHUIO HA OCHOBE YCBOEHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K

OCO3HaHHOMY BbIOOPY MPOoGUJIs U HAIPABICHHOCTHU AalbHEHIero o0yueHus.

Koppexyuonnwvie 3adauu:

. Pa3zBuTne 3pUTENBHOTrO, 3pPUTENIBHO-OCSA3ATEIBHOTO W CIYXOBOIO
BOCTIPUSITHS.

. Pa3BuTre npon3BOJILHOIO BHUMAHHS.

o Pa3Butne namsru.

. Pa3BuTHe u KOppEKIMs MBICIUTEIBHBIX OMEPALUH.

. [Ipeononenue Bepbanm3Ma 3HAHUM.

o Pa3BuTre MOHOJIOTHYECKOW peYM.

. OOorarieHue aKTUBHOTO W TTACCUBHOTO CJIOBapsi, (OpMUPOBAaHUE HOBBIX
TTOHSITHM.

. DOpMHUpPOBAHNE HABBIKOB 3PUTENBHOIO, 3PUTEIBHO-OCI3ATENBHOIO H

CIIYXOBOI'O aHAaJIn34a.

. OOyuenue npasuiiam 3anucu GopMyJ U CHeHaIbHBIX 3HAKOB.
. OOyuenne TexHuke npeoOpazoBaHus GOPMYI U BHIPAKECHUN.
. ®opMHpOBaHUE HABBIKOB OCS3aTENILHO-3PUTEIBHOTO 00CIeI0OBaHUS U

BOCHPUATHS I[BETHBIX UM YEPHO-O€BbIX (KOHTPACTHBIX) PeNbePHBIX M300paKeHMIt
(unrocTpanui, TabIMIl, CXeM, MAKETOB, YePTEIKHBIX PUCYHKOB, TpauKOB H T.I1.).

. ®opMHpOBaHUE CTIEIUABHBIX MPUEMOB 00CIEIOBAHUS U M300paXKeHUs
U3y4aeMbIX 00bEKTOB.

. dopMupoBaHue, YTOYHEHHE WM KOPPEKUUS TMPEACTaBICHUH O
npeaMeTax U Ipoleccax OKpysKaroue qeiiCTBUTEIbHOCTH.

. PasButHe U KOppeKIMs yMEHHS  YCTaHABIMBATH  IPUYUHHO-
CJIEZICTBEHHbBIE CBSI3H.

. PazBuTne MENKONW MOTOPUKH U 3PUTEIBHO-MOTOPHOM KOOPAVHALIMU.



. ®opMupoBaHME YMEHUN M HaBBIKOB 0€30MacHOro oOOpamieHus ¢
BEIIECTBAMHU B YCIOBHUAX CIIA00OBUICHUSI.
. CoBeplICHCTBOBAHME  YMEHHUS  3pPUTEIBHOW  OPUEHTUPOBKH B

MUKpPOIIPOCTPAHCTBE.

Mecto y4yeOHOro npeamera « XuMHus» B Y4eOHOM IJIaHe

B cucreme o6miero odpazoBanus «XUMMs» IpU3HaAHA 0053aTEIbHBIM yUEOHBIM
peIMETOM, KOTOPBIM BXOAHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHOHAYUHBIE
MIPEAMETBD».

Y4eOHBIM IJIaHOM Ha U3y4deHHE yuyeOHOro npeamera «XuMmus» oTtBeeHo 136

y4eOHBIX 4acoB — Mo 2 yaca B Hefemo B 9.1 u 9.2 kjaccax COOTBETCTBEHHO.

COJEP/KAHUE YUEBHOI'O INTPEJIMETA «XUMMSI»
9.1 kaacc

IlepBoHava/ibHbIE XMMHUYECKHE TOHATHS.

[Ipenmer xumuu. Ponp XuMuM B JKM3HM 4YelOBEKa. Terma W BEHIECTBA.
duU3MUYECKUEe CBOMCTBA BEHIECTB. ArperatHoe coctosiHue BemiecTB. I[loHsitue o
METOJIaX MO3HAHUSI B XMMHUU. XUMHSI B CUCTEME HayK. UHCThIE BELIECTBA U CMECH.
CriocoObl pa3aeieHust CMECEH.

ATOMBI W MOJICKYJbl. XHUMHUYECKUE dJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas popmyna. BaaeHTHOCTh aTOMOB XHMHUYECKUX 3JI€ MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocHTenbHAss atoMHass Macca. OTHOCHUTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOTO AJIEMEHTA B COCIUHEHUH.

OuU3NYECKNEe U XUMUYECKUE SABJICHUS. XMMHUYECKass PEaKkuus U €€ NMPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XuUMHUUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEAKINH (COeTUHEHNS, Pa3I0KECHUS, 3aMEIICHISI, 0OMEHa).

XUMHUYECKUI SKCTIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCYI0M, C MpaBUJIaMHU

paboThI B TabOpaTOpUU M MprueMaMu oOparieHus: ¢ 1abopaTOpHBIM 000PYI0BAHHEM;



M3y4YEHUE U ONUCaHUe (U3MUYECKUX CBOMCTB OOpPA3IOB HEOPTaHWYECKHUX BEIIECTB;
HaOmoneHne (usmdeckux (TUIaBICHWE BOCKA, TasHUE JbJa, PACTHPAHUE caxapa B
CTYNKE, KHUIEHUE U KOHACHCAIUs BOJbI) W XUMUYECKUX (FOpEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOUN MPOBOJIOKH, B3aHMMOJICHCTBHE MeJa C KHUCJIOTOMN) SBICHUMH,
HaAO0JII0/ICHHUE U ONUCAHUE TPU3HAKOB MTPOTEKAHUSI XUMUUECKUX PEAKIUH (pas3ioKeHHe
caxapa, B3aMMOJIEUCTBHE CEPHOM KHC- JIOTBI C XJOPUAOM Oapuisi, pasloKeHHE
ruapokcuaa Meau(Il) mpu HarpeBaHuu, B3aUMOJIEHCTBHE KEjle€3a C paCTBOPOM COJIU
menu(Il)); wm3yueHue cmocoOOB paszjeneHus cmeced (C  TOMOIIbI0 MarHuTa,
(bunsTpOBaHME, BRIIAPUBAHNE, TUCTHILISAINS, XpoMaTorpadus), MpOBEICHNE OUNCTKH
MIOBAPEHHOW COJIM; HAOJIIOJICHUE UM OIKCAHUE pPe3yJIbTaTOB MPOBEICHUS OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MAacChl; CO3JaHUE MOJENEH MOJEKYI
(LLIapOCTEPIKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB.

Bo3agyx — cmech razo. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpocroe
BemecTBo. HaxoxaeHne Kuciopoia B mpupoe, pu3ndeckrue 1 XUMHIEeCKIE CBOMCTBA
(peakuu  ropenusi). Oxcupapl. [lpumenenue kuciopoga. CrnocoObl MOMyYEeHUS
KHCJIOPOJIa B Ta0OPATOPUU U MPOMBINIIIEHHOCTH. KpyroBopoT kKuciopoaa B IpupoIe.
O30H — ayuioTponHas MoaudUKaus KUCIOpoa.

TennoBoi 3¢ PexT XuMHUUECKON peakluy, TEPMOXUMUYECKUE YPABHEHUS, IK30-
U SHAOTEPMHYECKUE peakuuu. TOmIMBO: yrojb M METaH. 3arpsi3HEHUE BO3AyXa,
yCHJIEHHE MMAPHUKOBOI0 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxaeHne Bogopoia B npupoe,
(bU3UYECcKre M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOOKI Momy4deHus. Kucinotsl u
COJIH.

KonuuectBo BemiectBa. Monb. Mossipaast macca. 3akoH ABOrajpo.

MouisipHbIiit 00BbeM Ta30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBoWcTBa BOAbl. Boma kak  pactBopurens.  PacTBOpBIL
HaceplieHHble M HEHACBILIEHHBIE PAcTBOPBL. Pacmeopumocms gewgecms 6 6ooe.

MaccoBas A0JIs1 BEIIECTBA B paCTBOPE. XHWMHYECKHE CBOMCTBA BOJBI. OcHoBaHus.



Ponp pacTBOpoB B MpUpoOAE U B KU3HU 4eioBeKa. KpyroBopoT BOJbI B IPUPOJIE.
3arpsi3HeHHe NpUPOJHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus nHeoprannueckux coeauHenuit. Oxcunpl. Krnaccudukarms
OKCHUJIOB:  coJjieoOpasytome  (OCHOBHBIC,  KHUCIOTHBIC, aM{pOTEpHBIE) W
HecolsieoOpasyromue. HomeHknaTypa OKCHUAOB (MEXKIYHApOAHAsT U TpUBHUAJIbHAs).
Pu3nUeCcKne U XUMUYECKAE CBOMCTBA OKCUAOB. [loryueHne okcuaos.

OcHoBanusa. Kraccudukamusi OCHOBaHMIL: WIENIOYM UM HEPACTBOPUMBIC
ocHoBaHusi. HomeHkmarypa ocHOBaHul (MEXAyHapoJHass W  TpUBUAJIbHAs).
Dur3nUeCKUe U XUMAYECKHE CBOMCTBA OCHOBaHUM. [loydyeHne ocCHOBaHUM.

Kucnoter. Knaccuduxarus kucnot. HomeHkiiatypa KUCIOT (MEXIyHaApOIHAS U
TpuBUaibHasA). Du3NUeCKUEe W XUMHUYECKHE CBOMCTBA KHUCIOT. PsJ aKTUBHOCTH
metaioB H. H. bekerosa. 1o nydyenue kucnor.

Conu. HoMeHkmarypa coseit (MexayHapoaHasi U TpUBHAJIbHAS).

DU3UYECKHE U XUMUYECKHUE CBOUCTBA coJiel. [losryuenue conen.

['eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHUM.

XUMUYECKHI  SKCIEPUMEHT: KA4ECTBEHHOE OIPENIEIICHUE COACP/KAHUS
KHCJIOPOJIa B BO3AyXE; MOTydeHHUE, COOUpPaHUE, paCliO3HABAHNE U U3YYCHHE CBOWCTB
KUCIIOpoa; HAOMIOJIEHHe B3aUMOJICUCTBHS BEIIECTB C KHUCIOPOJOM U YCIOBHUSA
BO3HUKHOBEHUSI U MPEKpallleHus ropeHus (1Moskapa); O3HaKOMIJIEHHE ¢ oOpaslaMu
OKCHJIOB U OITMCAHUE UX CBOMCTB; TIOJIyYeHHE, COOMpaHue, PaCO3HABAHNUE 1 N3YUYCHHE
CBOMCTB Bojiopoja (TopeHue), B3aumojieiicTBue Bogopona ¢ okcuaom Mmenu(Il)
(BO3MOXHO HCIIOIb30BAaHNWE BHJICOMATEPHANIOB); HAOIIOJCHUE OOpa3lloB BEIIECTB
KOJMYECTBOM | MOJb; HCCIIeIOBAaHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
Pa3JIMYHON pacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIIEHHON MacCOBOM
JI0JIE pacCTBOPEHHOIO BEIIECTBA; B3aMMOJEHCTBUE BOJbI C METaJUIaMH (HAaTpUEM U
KaJibliieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUIEOMATEPHANIOB); ONpE/EIeHIEe PACTBOPOB
KUCIOT M IIeJIoYed C TMOMONIIbI0 HHIUMKATOPOB; HCCIEN0BaHUE 00paslioB
HEOPraHMYECKUX BEIIECTB pa3- JUYHBIX KJIACCOB; HAOJIIOJACHUE U3MEHEHUS! OKPACKU
MHJMKATOPOB B PACTBOpPAxX KUCJIOT M LIEJIOYEN; N3YYEHHUE B3aUMOJICUCTBUS OKCH- J1a

Menu(Il) ¢ pacTBOpoM CepHOM KHUCIOTBHI, KHUCIOT C METAJJIaMH, pEaKIUl



HEUTpanu3auuu; IOJYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajuia IPyruM U3 PacTBOpa COJIM; PEUICHUE HKCIEPUMEHTAJIbHBIX 33/1a4 MO TEME
«BaxHeuime Ki1accbl HEOPraHUYECKUX COCIUHEHUI.

Ilepuoanueckuii 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHUX
iemenToB JI. HN. MengeneeBa. CtpoeHue aromMoB. XHMHYECKAs] CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTE/ILHbIC PEAKIMH.

[lepBble TOMBITKH KIACCH(PUKAIMA XUMHUYECKUX deMeHToB. [loHsTHe o
rpynmnax CXOJIHbIX 3JIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMENbHbIE METAILIIBI, TaJIOTE€HBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT amQOTepHbIE OKCHUABI H
TUIPOKCUBI.

ITepuonnueckuii 3akoH. [lepuonnueckas cucremMa XUMMHUYECKUX JJIEMEHTOB [l.
N. MenneneeBa. KopoTkonepuoanas u jmHHONIEpHoaHas dhopmbl [leproamaeckoit
cuctembl xumuueckux odnemeHtoB J[. M. Menneneea. Ilepuonbl u  rpymiibl.
@U3NYECKHI CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0U€K aTOMOB NEPBhIX 20 XUMHUUECcKuX 3eMeHToB [leproguueckoit
cucrembl [[. WM. MenneneeBa. XapakTepucTMKa XUMHUYECKOTO JJIEMEHTA II0 €0
noJioxkeHuro B Ilepuonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHS paanyca aTOMOB XHWMHUYECKHUX DIIEMEHTOB,
METANTIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TpynnaM U MepuojaM. 3HAYEHUE
ITepuoauueckoro 3akoHa U Ileproguyeckoil CUCTEMBbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BuUTHA HaAyKu U npakTuku. J[. 1. MeHnneneeB — ydeHbIl U rpaKJaHuH.

Xumuyeckasi cBsi3b. KoBaneHTHast (moJjisipHass YW HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKUX AJ1EMEHTOB. IOHHAs CBA3b.

Crenenb okucienus. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIEC peakiuu. [Iponecchl
OKHCJICHHS] U BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: H3yuyeHue oOoOpaslioB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJICMCTBUE THAPOKCH/IA [IMHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
IPOBEJECHUE OTIBITOB, WJUTFOCTPUPYIOLIUX IPUMEPBI OKHCIIUTEIIbHO-

BOCCTAHOBUTEJBHBIX PEaKUUi (TOPEHUE, PEAKIIUH PA3JIOKEHUS, COSTUHEHNUS).
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MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBSA3EH MpU U3YYECHHUH XUMUU OCYIIECTBIISIETCS
Yyepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK W MOHSATHH,
ABIISIOIINXCS CUCTEMHBIMU JJII OTICNbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
UK.

OOmue ecTecTBEHHO-HAy4YHbIC TMOHSTHS: HAay4HBIH (DakT, THIOTE3a, TEOpus,
3aKOH, AaHaliW3, CHHTE3, Kiaccuukanus, MEPUOJUIHOCTh, HAOIIOJEHHE,
AKCIIEPUMEHT, MOJISJIMPOBAHKE, U3MEPEHUE, MOICITb, SIBJICHHE.

dusuka: matepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUA, U30TOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYNa, OSJIEKTPUUYECKHM 3apsi, BEILIECTBO, Tel0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, ((M3MUeCKUe BEIIMINHBI, SAMHUIIBI H3MEPEHHUS,
KOCMOC, TUTaHETHI, 3Be3/1b1, COJHIIE.

buonorus: Gorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIC MTOPOJBI, MOJIE3HbIC

HCKOMaeMbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9.2 kJacc

BemecTBO M XUMHUYECKAasl peaKknusl.

ITepuonnueckuii 3akoH. Ilepuoanyeckas cucremMa XMMHUYECKUX JIEMEHTOB /l.
. MenpaeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUS U UX COCTUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoii cucreMe u CTpOEHUEM UX
aTOMOB.

CtpoeHue BemIeCcTBa: BHUAbl XMMHYECKOW CBA3U. THIBI KPUCTATUTMYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEILIETKU U BU/Ia
XUMHYECKOM CBSI3H.

Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHUUECKUX BEIIeCTB (MEXTyHapOIHAS
U TpuUBHUAIbHAsI). XUMHUYECKUE CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IUYHBIM
KJIaCCaM HEOPTaHWYECKUX COCIMHEHUM, TEHETUYECKas CBS3b HEOPraHUYECKUX

BCIICCTB.
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Knaccudukanus XuMHUYECKUX peakui 1O pa3IuuHbIM MPU3HAKaM (110 YHCITy U
COCTaBY yYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (PEKTY, 10 U3MEHEHHUIO
CTENEHEW OKHCJIEHMSI XUMUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YaCTHUIO
KaTaJm3aTopa). JK30- U S3HJAOTEPMUUECKUE PEaKLUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumuueckod peakuuu. lloHaTne 00 0oOpaTuMbIX U
HEOOPATUMBIX XUMHUYECKHX peakuusx. [IoHATHE O TOMOTreHHBIX M TIe€TEepPOr€HHBIX
peakuusx. [lonamue o xumuueckom pasnosecuu. Paxmopbwl, eauAIOUUE HA CKOPOCHIb
XUMUYECKOU peaKyuu U NOJ0ICEHUE XUMUUECKO20 PABHOBECUSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  pPEAaKIUH,  SJEKTPOHHBIM  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM pEeaKLHH. CocraBnenue ypaBHEHUI
OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKUMKA  C  WCIOJB30BAHMEM  METOJA
AIIEKTPOHHOTO OasiaHca.

Teopus IIEKTPOIUTUYECKON AUCCOLMALMU. DIEKTPOIMTHI U HEAIEKTPOJIUTHI.
Karnonbl, aHMOHBL. MexaHuU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUIAMHU
xuMuueckon cBsizu. Crenens aucconuanuu. CuiabHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakuuy moHHOTO OOMEHa. YCIOBMSI NPOTEKAHUS peaklUuid MOHHOrO OOMeEHa,
IIOJIHBIE Y COKPAILEHHbIE HOHHBIE YpaBHEHUA peakuuid. CBoMCTBa KUCIOT, OCHOBAHHIA
U CcoJell B CBETe NPEICTaBICHUA 00 DJIEKTPOJMTUYECKOW JUCCOLMALUU.
KauecTBeHHBIC peakiuu Ha UOHBL. [loHamue o eudponuse coell.

XHWMHYECKUI 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTaJUIMYECKHX
pELIETOK HEOPTaHUUECKUX BEIIECTB — METAJUIOB U HEMETAJJIOB (rpadura U anmasa),
CIIOXHBIX BEIIECTB (XJIOpUAA HATPUA); HCCIEAOBAHHE 3aBHUCHUMOCTH CKOPOCTH
XUMHUYECKON pEakuu OT BO3ICHCTBHUS pPA3MUUYHBIX (PAKTOPOB; HCCIIEIOBAHHE
AJIEKTPOINPOBOIHOCTH PACTBOPOB BELIECTB, IIPOLECCa TUCCOLUALUYN KUCIIOT, IeJI0UEH
U coieil (BO3MOXXHO HCHOJB30BAaHUE BUIECOMATEPUATIOB); IPOBEACHHUE OIbBITOB,
WITIOCTPUPYIOIINX NPU3HAKU MIPOTEKAaHUsl peakluil HOHHOTo oOMeHa (0Opa3oBaHMe
0caJKa, BbIIEJICHUE ra3a, 00pa30BaHUE BOJIbI); ONBITOB, WITIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUil (FOpEeHUe, peakuu pasIoKeHMs,
COEIMHEHMS]); PACIIO3HABAHNE HEOPTaHNYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4.
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HemeTa/uibl U HX cOeUHEHUS.

OOmast xapakTepucThKa TaloreHoB. (COOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHune U (PU3MYECKHUe CBOWCTBA MPOCTHIX
BEILIECTB — TraJION€HOB. XMMUYECKHE CBOMCTBA HAa MPUMEpE XJ0pa (B3auMOIEHCTBUE
C MeTaJUlaMM, HeMeTaljaamu, Ieiaodamu). XiopoBogopona. ConsHas KHUCIIOTa,
XMMHUYECKHUE CBOICTBA, MOTy4YeHHE, IPUMEHEHHE. JlelicTBHE XJI0pa U XJIOPOBOIOpOAa
Ha OpPTaHK3M ueloBeKa. BaskHelme XI0puabpl U UX HaXOXKACHHUE B IPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

Crtpoenue u (pu3HUecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIO POJA U CEPHI.
AnnoTponHsle MOAU(PUKALUU KUCIOpOoAa M cepbl. XUMHUECKHE CBOMCTBA CEPBHI.
CepoBogopoi, cTpoeHue, Gu3nYecKue U XuMudeckue cBoiicTBa. OKCUIBI Cephbl Kak
IPEICTAaBUTENN KUCIOTHBIX OKCHI0B. CepHas KHUCIOTa, (PU3NUECKHE U XUMHUYECKUE
cBoicTBa (OOIlIME Kak MPEACTaBUTENs Kilacca KUCIOT U crenudpuyeckue).
XYUMUYECKUE PEaKIUH, JIeKAIIHMe B OCHOBE MPOMBIIIEHHOTO CHOc00a MOTydYeHHS
cepHoil kucnotel. [Ipumenenue. Conu cepHOM KUCIOThI, KAUECTBEHHAsl peakliys Ha
cyabdar-uoH. HaxoxneHue ceppl M €€ COCIWHEHUN B MPUPOAE. XUMUYECKOE
3arpsiI3HEHUE  OKPYXKAlOUIeW Cpelbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JTOK[H,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEA0TBPAILECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUS.

A30T, pacnpocTpaHeHue B MpHUpoAe, (PU3NUYECKHEe M XUMHUYECKHE CBOMCTBA.
KpyroBopoT a3ora B mpupoje. AMMuak, ero (pusndeckue 1 XUMUYECKUE CBOICTBA,
noJjryyeHue u npumeHenue. Conu aMMOHMs, UX PU3NUECKUE U XMMUUECKHUE CBOICTBA,
npuMmenenrne. KadecTBeHHasi peakids Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€
HoJlyyeHue, (pu3ndeckre 1 XUMUYECKUEe CBOMCTBA (00IIME KaK MPEACTaBUTENS Kilacca
KUCJIOT U cnenuduueckue). Micnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KAUE€CTBE
MUHEPATBHBIX yAOOpeHH. XHWMHUYECKOE 3arpsi3HEHHE OKPY)KAIOIIEeH Cpelbl

COCIMHCHHUAMHU a30Ta (KI/ICJIOTHBIC A0XKOU, 3arpA3HCHHUC BO31yXa, IIOYBLI U BOI[OCMOB).
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®ocdop, amnotponHsie Mogudukanuu Gochopa, Gusnueckre U XUMHUECKUE
cBoiictBa. Oxcun dochopa(V) u pochopHas kucmora, Gpunvdeckne U XUMHUIECKHE
cBoiicTBa, mnosyuenue. MHcnonwszoBanue QocdaroB B KadecTBE MHUHEPAIbHBIX
YIAOOpEeHMUIA.

O6mas xapakrepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCICHUS.

VYrnepon, amioTpomHble MoAM(UKAIMKM, paclpOCTpaHEHHE B TMPHUPOJE,
¢du3nUecKue 1 XuMUYecKue cBoMcTBa. AfcopOiusi. KpyroBopot yriiepoja B pupo/e.
Oxcupapl yriaeponaa, ux (U3NYECKUe M XUMUYECKHE CBOMCTBA, JEHCTBUE HA KUBBIC
OpTraHMU3MBbI, MOJIyYCHHE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C
okcugoM yraepoaa (IV); runoresa ri1o6aqbHOrO NOTEIJIEHUS KIMMaTa; MTapHUKOBBIN
abdexT. YroapHas KHUCIOTAa U €€ COoMH, X (PU3NIECKHe W XUMUYECKHE CBOWCTRBA,
noJiyueHrue W npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-UOHBI.
Hcnonb3zoBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauasibHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COEIUHEHUSX
yraepoja (MeTaH, 3TaH, ’TUIEH, alleTUIIEH, 3TAHOJI, INIMLEPUH, YKCYCHasl KUCIIOTa). Mx
cocmas u xumuueckoe cmpoeHue. [loHsTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX:
&Kupax, Oellkax, YrieBOoJaX — M MX POJM B KM3HU 4elloBeka. Mamepuanvroe
eOUHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COEOUHEHUU.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, IMOJyYEeHUE U
npumeHeHue. CoeauHeHuss KpeMHus B npupoje. O0mue npencraBieHus 00 OKCUIE
kpemuaust (IV) m xpemuueBor kuciore. CHUIMKATBl, UX HCIOJIH30BaHHE B OBITY,
MEIUIMHE, MPOMBIIIIIEHHOCTH. Bajicheluiue cmpoumenvbHble Mamepuavl. Kepamuxd,
cmekno, yemenm, OemoH, dcene30bemon. Ilpobremvl 6e30nacHo20 UCHONbL308aHUS
CMPOUMenbHbIX Mamepuanos 8 N0BCEOHEBHOL HCUHU.

XUMHUYECKUI 3KCIEPUMEHT: M3ydyeHHE 0O0pas3lloB HEOPTaHUYECKHX BEIECTB,
CBONCTB COJISTHOM KUCJIOTBI; IPOBEACHNE KAYECTBEHHBIX PEAKIIMM HA XJIOPUA-UOHBI U
HAOJI0ICHHE TPU3HAKOB WX MPOTEKAHUS; OMBIThI, OTpaxaroniue Qusnvyeckue u

XUMHUYECKHE CBOMCTBA TaJlOrC€HOB U MX COGI[I/IHGHI/Iﬁ (BOBMO)KHO HUCIIOJIb30BaHHUC
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BHJICOMATEPHUAJIOB); O3HAKOMJIEHHME C oO0OpaslaMud XJOpHUAOB (TaIOr€HUOB);
03HAKOMJIEHUE C 00pa3laMH Cepbl U €€ COCIUHEHUSIMU (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB); HAOMIOAEHUE Tpoliecca OOYrIMBaHUs caxapa Mo JIeWCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTBHI; M3YYEHHE XUMHYECKHUX  CBOWCTB
pa30aBIIEHHOM CEPHOM KUCIIOTHI, TPOBEICHUE KAYECTBEHHOMN peakliuy Ha Cyab(haT-uoH
1 HaOJI0/IeHre PU3HAKA €€ MPOTEKaHUs; 03HaKOMIIEHHE C PU3NYECKUMH CBOMCTBAMHU
azota, Gocdopa M UX COeNUHEHUN (BO3MOXKHO HCIIOIH30BAHUE BUIECOMATEPHUAIIOB),
oOpasnamMu  a30THBIX W (ocPopHBIX yHOOpeHM; TodydeHue, CcoOupaHue,
pacrno3HaBaHUE U U3YUYCHUE CBOMCTB aMMHUAKA; MPOBEACHUE KAYECTBEHHBIX PEAKIINMI
Ha WOH aMMoHHUS u (dochar-uoH W U3yYeHHE TMPU3HAKOB WX NPOTEKAHWSI,
B3aMMOJICCTBHE KOHIEHTPUPOBAHHONW Aa30THOW KHUCJIOTHI C MeIbI0 (BO3MOXHO
HCIIOJB30BaHUE BUECOMATEPUATIOB); U3YUCHUE MOJEIEH KPUCTANIMUYECKUX PEIIETOK
anmasa, rpadura, QyiiepeHa; 03HAKOMIJIEHHE C ITPOLIECCOM aICOPOLIMH PACTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM yIJIEM W YCTPOMCTBOM IPOTHUBOrasa; IOJy4YECHUE,
coOupanue, pacrmo3HaBaHWE W W3YYCHUE CBOMCTB YTIEKHUCIOTO Ta3a; MPOBEIACHHE
KaueCTBEHHbIX peakluii Ha KapOOHAT- U CUJIMKAT-UOHBI U M3yYE€HHE NMPHU3HAKOB UX
MPOTEKaHMs; 03HAKOMIICHUE C IPOAYKIUEN CUIIMKATHOM TPOMBILIJIEHHOCTH; PELIEHNE
AKCIIEPUMEHTAIIbHBIX 33/1a4 0 TeMe «BakHeNIMe HEMETaIUTbl U UX COCIUHEHUS.

MeTaJiibl 4 X COeIMHEHMS.

OO0mast XxapaKTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIOB HA OCHOBAaHUU
UX TmoJioxkeHuss B llepuoamueckor cucreMe XuMHYECKHX dnemeHToB /[l M.
MenpneneeBa u ctpoeHusi atoMoB. CTpoeHHEe MeTauioB. MeTayuinyeckasl CBA3b U
METAJJIMYECKasi KPUCTANIMUECKas PelIeTKa. DIEKTPOXUMUYECKUN PsiJl HAPSHKEHUN
MeTan JioB. Du3MUecKue W XUMUYECKHE CBOMCTBA MeTamioB. OO0mMe crocoOsbl
noyry4eHus: MeTaJioB. [loHsATHE 0 KOPPO3UH METaUIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI
ux oT koppo3uu. CruiaBsl (CTajb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B
OBITY Y POMBIIILJIEHHOCTH.

[Ilenounsie MeTayuibl: MOJIOXKEHUE B llepmogmyeckonl cuCTEME XMMUYECKUX

OJICMCHTOB I[ . MeHI[CJICCBa; CTPOCHHUEC HX AaTOMOB; HAXOXIACHUC B IIPUPOAC.
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du3znyeckrue U XUMUYECKHE CBOMICTBA (Ha mpuMepe Hatpus U Kamus). OKcuabl U
TUAPOKCH]IBI HATPUSA U Kayns. [I[puMeHeHne nenoYHbIX METAIOB U UX COEAUHEHUM.

[[lenoyHO3eMENbHBIE  METAUIBI MAarHud W KaJblUH: TMOJOXKEHUE B
Ilepnognueckon cucrteme xumMudeckux 3ieMmeHToB 1. 1. Menaeneesa; ctpoenne ux
aTOMOB; HaxoxkzAeHue B npuponae. OU3NYEeCKUe U XUMUYECKHE CBOMCTBA MAarHus U
Kanpuusa. Baxkneilime coequHenus Kanblus (OKCUA, TUAPOKCH, coin). KecTKoCcTb
BOJIbI M CTIOCOOBI €€ yCTPaHEHHUSI.

AmomMuHUN: TTonoxkeHue B [lepruonnueckoil cucrteMe XMMUYECKUX DJIEMEHTOB
J. . MenneneeBa; cTpoeHue aroMa; HaxoxaeHue B npupone. dusnueckue u
XUMHUYECKHE CBOWCTBA aOMUHHUA. AMQOTEpHbIE CBOMCTBA OKCHIA W THAPOKCUAA
ATFOMHUHUSL.

Kenezo: nomoxenue B [leproanueckon cucreMe XuMHU4eCKUX 3neMeHToB /. U.
MeHnzeneeBa; CTpO€HHE aTOMa; HaXOXKJIeHUE B ipupoae. Ouznueckue 1 XuMUYECKUE
cBorcTBa xene3a. Okcuibl, ruapokcubl u conn xkenesa (II) u xxenesa (11I), ux cocras,
CBOWVCTBA U MOJIyYECHHUE.

XUMHUYECKHUI SKCTIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iiaMu MeTal- JIOB U CIIABOB,
uX (U3MYECKUMU CBOMCTBAMM; H3YUYEHHE pE3yIbTaTOB KOPPO3HHU METAIJIOB
(BO3MOKHO MCIOJIb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOEHCTBUSA
OKCHJIa KallbllMs U HATpHUs C BOJIOM (BO3MOXKHO HMCMOJIb30BAHUE BUAECOMATEPUATIOB);
HCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI; IMpoOLiEcCa FOPEHMS Kelie3a B KHUCIO- POJAE
(BO3MOKHO ~ HKCIOJIb30BAaHME  BUJEOMATEPHANIOB);  NPU3HAKOB  IMPOTEKAHUSA
Ka4eCTBEHHBIX PEAKIINIl HA MOHBI (MarHusl, Kaublus, allFOMUHU, IMHKA, xene3a(ll) u
xeneza(lll), mequ(Il)); HaGmroneHNe U OMMICaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMECHH
MOHAMM HATpUs, Kalus U Kajblus (BO3MOXXHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB);
uccienoBaHre aMQOTEPHBIX CBOWCTB TMAPOKCUAA AFOMUHUS U THAPOKCUAA LIMHKA,
pELIEHNE DSKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxkHelmume MeTtamiel U HX
COEUHEHUS.

XHMHUS M OKpY:KaOLIas cpeaa.

Hosble maTepuansl U TeXHOJIOTMU. Beniectsa u maTepuanbl B TOBCEIHEBHOM

J)KM3HM 4YeJloBeKa. XHMMHUS U 310POBLC. be3omacHoe wucnoab30BaHUE BCIICCTB U
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XUMHAYECKHX peakiuii B ObITy. [lepBas momomis MpH XUMHYECKHX OXOTrax W
oTpaBieHUIX. OCHOBBI 3KOJOTHYECKOW TI'PAMOTHOCTU. XHMHYECKOE 3arps3HEHUE
OKpy>Karomiel cpenbl (mpenenbHas nomyctumas KoHreHtpaius BemectB — [1J1K).
Poinb XuMuM B pelIeHN# SKOJIOTUIECKIX TPOOIIEeM.

[TpupomHbIE WCTOYHHMKH YTJIEBOJOPOIOB (Yrojib, MPUPOIHBIA Ta3, HEQTH),
IPOAYKTHI HX TIEpepabOTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMUYECKUI HKCIIEPUMEHT: U3yueHue o0pa3oB MaTeprasoB (CTEKIIO0, CIIaBbI
METAIIJIOB, TTOJIMMEPHBIE MaTEPHAIIBI).

MexnpeaMeTHbie CBA3M.

Peanu3anus MeXNpeIMETHBIX CBS3€H NPU M3YYEHUH XUMHUU OCYIIECTBIICTCS
Yyepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK W MOHSATHH,
SIBIISTIOIIMXCS. CUCTEMHBIMH JIJISL  OTHENBHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOTO
UK.

OOmue ecTecTBEHHO-HAyYHbIC TMOHSTHS: HAy4YHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, AaHalIW3, CHUHTE3, KiaccupukKauusa, MNEePUOAUYHOCTb, HAOIIONCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJIENb, SIBJICHHUE, TAPHUKOBBINA (P PeEKT,
TEXHOJIOTHsl, MaTepuabl. Ou3nka: MaTepus, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH,
HYKJIW]], U30TOIIbI, PaIMOAKTUBHOCTH, MOJIEKYJIA, SJIEKTPUUECKHA 3apsi1, IPOBOJIHUKH,
MOJTYTIPOBOTHUKH, TUAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TE€JO, 00HEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, pacTBOpP, PAaCTBOPUMOCTb, KPHUCTAIMYECKash peEIIeTKa,
CIUIaBbl, (PM3MUECKUE BEIIMIMHBI, SUHHUIIBI H3MEPEHHUs, KOCMUYECKOE TIPOCTPAHCTBO,
IUTaHETHI, 3Be3/61, COJIHIlE.

buonorus: dotocunres, npixanwe, Ouocdepa, IKOCUCTEMA, MUHEPAITHHBIC
yIoOpeHus, MUKPOAJIEMEHThI, MAKPODJIEMEHTHI, ITUTA TEJIbHBIE BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPObI, MOJIE3HbIE

HCKOIIaCMbIC, TOIINIMBO, BOAHBIC PECYPCHI.
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INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI YYEBHOI'O
MHNPEAMETA «XUMMUS»

JInuHOCTHBIE pe3y/IbTaThI

JIndHOCTHBIE  pE3yJbTaThl OCBOCHHS  Y4EOHOTO mTpeaMera  «XUMUSDY
JOCTUTAIOTCS B €AMHCTBE yUeOHOM U BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU
C TPaJULUMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMU U JIYyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMH B OOIECTBE TpPAaBWJIAMH W HOPMAaMHU IIOBEICHUS W
CIIOCOOCTBYIOT ~MpoOIleccaM  CaMOIMO3HAaHMs, CaMOPa3BUTHUS U COLMAIM3alUU
00 yJaroImXcsl.

JIMYHOCTHBIE PE3yNhTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

Ilampuomuueckozo éocnumanus: UEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY
KyJbTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACIEIUI0, MOHUMAaHUs 3HA4YeHUSs
XUMUYECKONM HAayKM B JKM3HH COBPEMEHHOT0 OOIlecTBa, CIOCOOHOCTH BJIAACThH
JOCTOBEpHOIN MHQOpMalMell 0 MepefoBbIX TOCTHXKEHUSIX U OTKPBITUSAX MHUPOBOU U
OTEUECTBEHHOW XWMWH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa 1 00IIIeCTBa.

I'pasicoanckoco eocnumanus; TPEACTABICHUS O COLUMAIBHBIX HOpMax H
npaBuiaX MEXJIUYHOCTHBIX OTHOIIEHUW B  KOJJIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOLIECTBEHHO  MOJIE3HOM,  y4yeOHO-HCCIIEOBATENbCKOM,
TBOPYECKOM ¥ JPYyrux BUAAX [EATCILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€ATEeIbHOCTU TPHU BBINOJIHEHUM YYEOHBIX, MO3HABaTEIbHBIX 3ajad,
BBITIOJITHCHUH ~ XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOCKTOB,
CTpEMJIEHUS K B3aMMONOHMMAHUIO W B3aMMOMOMOIIM B MPOIECCE 3TOW y4eOHOI
NEeSTEIbHOCTH; TOTOBHOCTM OIICHMBAaTh CBOE TIOBEACHHE U TMOCTYNKH CBOMX
TOBApUILIEH C TO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIE/ICTBUN MOCTYIIKOB.

Llennocmu nayuno2o no3HaHus:

J MHUPOBO33PEHUYECKUX TMPEACTABICHUM O BELIECTBE M XUMHUYECKOU
peaklMM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKu U

COCTAaBJHAIOMKUX OCHOBY [JIA IIOHHUMaHHUA CYHIHOCTHU HaquOﬁ KapTHHBI MHUPA,
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Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS MPUPOJIbI, B3aUMOCBS3AX
YEJI0BEKA C MPUPOJHOMN CPENO, O POJIU XUMHUHU B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

o ITI03HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA IT0Jy4€HUE HOBBIX 3HAHUMN
[0 XMMHUH, HEOOXOUMBIX /JIs1 O0OBSICHEHHSI HAOII0AaEMbIX ITPOLIECCOB U SBJICHUM;

J [O03HABATEJIbHOM, MHPOPMAIIMOHHON M YUTATEIbCKOW KYJIbTYPhl, B TOM
YlCJIe HaBBIKOB CaMOCTOSITEbHON pabOThl ¢ y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOMU
JUTEPATypO, JOCTYNHBIMU TEXHMYECKHMHU CPEACTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTUH;

o UHTEpeca K O0YyYEHHUIO U MO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM00OpPa30BaHUIO, IPOEKTHON U UCCIIEN0BATENBCKON JIEATENBHOCTH,
K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS O0yUYEHUS B JalbHEHIIEM;

Dopmuposanusi  Kyiemypsl — 300p06bs:  OCO3HAHUS LIEHHOCTH  KM3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO, YCTAHOBKM Ha 3/I0OPOBBIM 00pa3
’KU3HU, OCO3HAHMS TOCIEACTBUIM U HEMPUITHS BPEAHBIX NPUBBIYEK (YyMOTpeOICHUS
QJIKOTOJIsl, HApPKOTUKOB, KypeHHUs), HEOOXOAUMOCTH  COOJIIOJEHUS  IpaBUII
0€30MacHOCTH MPHU OOpPAIEHUN C XUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOU
KU3HH;

Tpyoosozo éocnumanus: UHTEPECA K MPAKTUYECKOMY M3yUEHUIO Npodeccuil u
TPyZAa pa3aIuyHOTO POJA, YBAXKEHUE K TPYLY U PE3yJbTaTaM TPYAOBOU NEATEIBHOCTH,
B TOM YHCJIC HA OCHOBE NIPUMEHEHHUs NPEIMETHBIX 3HAHUM 110 XMMUHU, OCO3HAHHOIO
BbIOOpA HMHJIMBHUIYabHOM TPAEGKTOPUU TMPOJOJDKEHHS 00pa3oBaHUs C y4E€TOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XWMHUH, OOLIECTBEHHBIX HHTEPECOB U
HOTPEOHOCTEN;  yCNemHOW NpOPECCUOHAIbHOW  JIE€ATEIbHOCTH U Pa3BUTHUSA
HEOOXOUMBIX YMEHHUI; TOTOBHOCTh aIalITUPOBATHCA B MPO(HECCHOHATIBHOM Cpesie;

IK0I02U1eCK020 60CNUMAHUSA:

J HKOJIOTMUYECKHU LIETIECO00PA3HOT0 OTHOUIEHUSI K MPUPOJAE KaK UCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAaHHUs, MOHUMAaHUS LIEHHOCTU 310POBOTO W
Oe3omacHOro o00pa3a KU3HM, OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY
($u3NUECKOMY U ICUXUYECKOMY 3/10pPOBbIO, 0CO3HAHUS IEHHOCTHU COOJIIOICHUS ITPaBUII

0e30omacHOTO TOBEJACHUS TMpU paboTe ¢ BEIIeCTBAaMH, a TaKKe B CHTYyaIusX,
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YIPOXKAIOIIMUX 3I0POBBIO U JKU3HHU JIFOJIEH;

J CIIOCOOHOCTH TIPUMEHSTH 3HAHMSI, TOJTydaeMble TIPH W3YYCHHH XUMHH,
JUIS pelIeHusl 3a7a4, CBSA3aHHBIX C OKPYKAIOIICH MPHUPOMHON Cpefoi, TMOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIBTYpBl, OCO3HAaHUS  TJ00ATBHOTO  Xapakrepa
IKOJIOTUYECKUX MPOOJIEM | ITyTeH X PEUIeHHUs IOCPEICTBOM METOI0B XUMUH;

J OKOJIOTUYECKOTO  MBIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEILHON, KOMMYHUKATUBHOW U COIIMAILHOM MTPaKTHKE.

CnenuanabHble JUYHOCTHBIE Pe3yJIbTAThI:

° YMEHHE COMOCTABIISITh 3PUTEIIbHBIC BIICYATICHHSI C YIETOM IMOJYICHHBIX
3HaHUA 00 OCOOEHHOCTSIX CBOETO 3PUTEIBHOTO BOCIPHUATHS, HAa OCHOBaHHUH
C(OPMHUPOBAHHBIX MPEICTABICHUH O TpeAMeTaX | SBICHUSAX OKpYKaIOIIeH
JICHCTBUTEILHOCTH;

° c(hOPMHUPOBAHHOCTh MOTHBAIMU K OOYYCHHIO M II€JICHANPABICHHOM
MO3HABATEIBHOM IEATEIHHOCTH;

° CIIOCOOHOCTh K OCMBICIIEHUIO U IuddepeHIranuu KapTUHb MUpa, €

BPEMEHHO-IIPOCTPAHCTBEHHON OpraHU3aLUu.

MeTanpeaMeTHbIe pe3yJbTATHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMbIEC IS
(dbopMHUpoBaHUST MUPOBO33pEHUS OOIIEHAYUHbIE TOHATHS (3aKOH, TEOpHUsl, TPUHIIUII,
runotesa, $pakT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JIp.), KOTOPBIE HCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUeOHBIX MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 ATUX
peaMeToB (popMUPOBATh MPEIACTABICHUE O IEJIOCTHONW HAYYHON KapTHHE MHUpPA, U
YHUBEpCcalbHble  ydyeOHble JAeiCTBUS  (MTO3HABATENIbHbIE, KOMMYHUKATUBHbIE,
pPEryJsTUBHBIE), KOTOpble obecneyuBaoT  (GOPMHUPOBAHUE  TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YICOHON JIEATETHHOCTH.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI y4eOHOTO TMpeaMeTa «XUMUSD)
OTpaXaroT OBJIAJICHUE YHHUBEPCAIbHBIMUA IO3HABATEIbHBIMU JICUCTBUSIMU, B TOM
qyucJe:

bazoevimu nocuueckumu oeticmeusimu.
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J YMEHHUEM UCTIOIb30BATH MPUEMBI JIOTUYECKOTO MBIIIIJICHUS IPH OCBOSHUU
3HAaHUU: PACKPBIBATh CMBIC XUMHUYECKHX MOHATUN (BBIACIATh WX XapaKTepHbIE
NpPU3HAKK, YCTAHABIMBATh B3aMMOCBSI3b C JIPYTMMHU MOHATUSIMH), HCIOJIH30BaTh
HOHATHS U1 OOBSICHEHUS! OTHEIbHBIX (PAaKTOB U SBJICHHIA; BHIOMPATh OCHOBAHUS U
KpUTEpUU Ui KiIacCU(UKAIMM XUMUYECKHUX BEIIECTB M XMMHMUYECKUX PEaKIIMIA;
yCTaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBS3M MEXIy OOBEKTaMU H3y4YeHUS,;
CTPOUTH JIOTUYECKUE DPACCYKJEHUSI (MHIAYKTUBHBIC, NEAYKTUBHbBIC, IO aHAJOTHH);
JIeN1aTh BBIBOJIBI U 3aKIIFOUCHUS;

. YMEHHEM NPUMEHATh B MPOIECCe MO3HAHMS MOHATUS (IIPEIMETHBIE U
MeTanpeaIMeTHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMbIE B XUMUH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPEACTABICHUS —
XUMUYECKHI 3HAK (CHMMBOJ DJI€MEHTa), XuUMHUuYeckas (opMmyra U ypaBHEHHE
XUMHUYECKON peakluu — MPH PElIeHUH Yy4eOHO-T03HABATENbHBIX 33/a4; C y4ETOM
ATUX MOJENBHBIX TPEACTABICHUN BBIBIATH U XapaKTEPU30BaTh CYILECTBEHHBIC
NPU3HAKA U3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHii;
BBISIBJISITH 00IIIME 3aKOHOMEPHOCTH, IPUINHHO-CIIEICTBEHHBIE CBS3H U IPOTUBOPEUHSI
B M3Y4aeMbIX IMpoLIeccax M SBJICHHUAX; MpearaTb KPUTEPUU JJISl BBISBICHUS 3TUX
3aKOHOMEPHOCTEH U MPOTUBOPEUUH; CaMOCTOSATEIBHO BBIOMPATH CIOCOO pEIIeHUS
yueOHOIl 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMS, BRIOUpATh Hauboee
HOJXOASAIINH ¢ Y4ETOM CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUER);

bazosvimu uccnedosamenvckumu 0eticmeusmu.:

. YMEHHEM HCIIOJIb30BaTh  IOCTABJIEHHBIE BOMPOCHI B  KayeCcTBE
MHCTPYMEHTA TIO3HAHUS, @ TAK)KE B KAUYECTBE OCHOBBI 7151 (POPMUPOBAHUS THUIIOTE3bI
0 MPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

. NpUOOpPETEHUE OMBITA MO MIAHUPOBAHUIO, OPTaHU3ALMH U TPOBEICHUIO
YYEHHUYECKUX OKCIIEPUMEHTOB: yMEHHWe HalioaaTh 3a XOJOM  Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (pOopMyIHUpoBaTh 0000ILEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMS, COCTABIATH OTYET O
HpoJieJIaHHOM padoTe;

Pabomoii ¢ ungpopmayuei:
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o yYMEHHUEM BBIOMPaTh, aHATU3UPOBATH U UHTEPIPETHPOBATH UHPOPMALIUIO
pa3INyYHBIX BUAOB U (POPM MpPEACTaBICHHS, MOJYyYaeMyI0 U3 pPa3HbIX HUCTOYHHKOB
(Hay4HO-TIOMYJIIPHASL TUTEpaTypa XUMUUECKOT0 COEpPKAaHUs, CIIPABOYHBIE TIOCOOHS,
pecypcbl MIHTepHETa); KPUTHYECKHU OIICHMBATH MPOTHUBOPEUYMBYIO M HEIOCTOBEPHYIO
uH(pOpMAITHIO;

. YMEHHEM TPUMEHATh Pa3IndyHble METOJbl U 3aMpoChl MPU TMOHUCKE H
or6ope nH(OPMAIIMK U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAMMBIX IS BHITIOJTHEHUS
y4eOHBIX M MO3HABATEIbHBIX 3aJa4 OMPEEIEHHOTO THUIA; MPUOOPETEHUE OMbITa B
00JIacTH  HCMOJIBb30BaHUS  MHPOPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOW AaKTUBHOI'O HCIOJb30BAHUS PA3IUUYHBIX MMOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (HhOpMy MpeacTaBieHUs] WHGOPMALUU U
WILTIOCTPUPOBATH PEIIaeMble 3aa4l HECIOKHBIMU CXeMaMU, IHarpaMMaMu, IpyruMH
dbopmamu rpaduKu 1 TX KOMOWHAIIASMY,

. YMEHHEM HCIOJIb30BaTh M aHAJM3UPOBaTh B Ipolecce Y4eOHOU W
MCCIIEIOBATENIbCKOM JESTENbHOCTH MH(OPMAIMI0 O BIUSHUMA POMBIIUIEHHOCTH,
CEJIbCKOTO XO35IIICTBa U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbL;

Vuuseepcanvmubimu KOMMYHUKAMUBHBIMU OCUCTNEUAMU.

. YMEHHEM 3a/laBaTh BOMPOCHI (B XOJI€ JIMAajora W/WiIU TUCKYCCHH) IO
CYLIECTBY 00CYX)AaeMOi TeMbl, (OpPMYIHPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIHHO
BBITTOJIHEHUS ITPE/I0KEHHOM 3a1a4u;

. npuOOpEeTEeHUEe  OMbITa MPE3EHTAlMH  PE3yJbTaTOB  BBIMOJHEHUS
XUMHUYECKOTO 3KCHEpUMEHTa (J1abOpaTopHOro OIbITa, J1a00paTopHOM padbOThl MO
MCCIIEIOBAaHUIO CBOICTB BEUIECTB, Y4€OHOTO MTPOEKTA);

. 3aMHTEPECOBAHHOCTh B COBMECTHOMW CO CBEPCTHUKAMU [TO3HABATEIBHOMN U
MCCIIEIOBATENILCKOM ACSITEIbHOCTU NP PELICHUH BO3SHUKAIOUINX MPOOJIEeM Ha OCHOBE
yuéTra 001X MHTEPECOB M COTJIACOBAHUS MO3UIUH (00CYKIeHHs, 0OOMEH MHEHUSIMU,
«MO3TOBbI€ IITYPMbD», KOOpJAWHAIMS COBMECTHBIX JCWCTBUH, OmpeeneHue
KPUTEPUEB IO OIL[EHKE KaueCTBa BBIMOJIHEHHOM pabOTHI U Ap.);

Vuuseepcanvuvimu pe2yisimusHuviMU 0etucmeusmu.

L YMCHHUEM CaMOCTOATEIBHO OIpCaCIATh Oeiamn ACATCIBbHOCTH,
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MJIAHUPOBATh,  OCYIICCTBIISTh, KOHTPOJUPOBaTH W MPU  HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JEATEIHHOCTh, BHIOMpATh HamOosee 3PPEeKTUBHBIC CIOCOOBI
pelieHrss y4eOHbIX M TMO3HABaTEeIbHBIX 3a7a4, CaAaMOCTOSITEIBHO COCTAaBJSATH WIIU
KOPPEKTUPOBATh MPEAJIOKEHHBIM AITOPUTM ACUCTBUAN MPU BBHINOJIHEHUH 33JaHHUU C
y4€TOM TIOJYyYEHHMS HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX U
peaKUMsX; OLEHUBATh COOTBETCTBUE MOJTYUYEHHOTO PE3yJibTaTa 3asBJICHHOMN 1IEJIH;

o YMEHHUEM MCIIOJIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPejiaracMbie B
YCJIOBHM 33/IaHUU.

CneumnanbHble MeTanpeAMeTHbIE Pe3yJIbTAThI:

° YMEHHUE HCHOJIb30BaTh COXPAHHBIE AHAJIW3ATOPHl B PA3JIMYHBIX BUIAX

nesTenbHoCTH (yueOHO-TT03HaBATENbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° OPUMEHSATh  3PUTENbHO-OCA3ATENbHBIA  CIMOCOO  OoOcienoBaHus U
BOCTIPHSITHS;
° YMEHHE TI0JIb30BaThCS COBPEMEHHBIMH CPEICTBAMH KOMMYHHKAIIUH,

TU(IOTEXHUUECKUMHU CPEICTBAMH, IPUMEHSIEMBIMH B Y4€OHOM IMPOILIECCE;

° YMEHHE TUIAHWPOBATh MPEIMETHO-TIPAKTHUECKUE NEHUCTBUS C YYETOM
MUMEIOIIETOCS 3pUTEIHLHOTO TUAarHO3a B COOTBETCTBUY C IMIOCTABJICHHON 3a1auei;

° YMEHHE MPOSBISATh B KOMMYHUKATUBHOM JESITENBHOCTH, aJC€KBATHBIC
CUTyaIuu, HeBepOaIbHbIE POPMBI OOIICHUS;

° YMEHHE BECTH CaMOCTOSTEIbHBIN MOUCK HH(OPMALINY;

° CHOCOOHOCT, K  MpeoOpa3oBaHUIO, COXPAaHEHUI0O W  Iepeaade
MH(POpPMAITUH, TIOTYICHHON B pe3yIbTaTe YTCHUS UIH aAyAUPOBAHUS;

° CHOCOOHOCTh y4YacTBOBaTh B PEUYEBOM OOIIEHUH, COOMIOAAsT HOPMBI
PEYEBOT0 ATHKETA, aJIEKBATHO MCIIOIH30BATh KECTHl U MUMUKY;

° CIIOCOOHOCTh OLIEHHMBATh CBOIO pPeUb C TOUKH 3PEHUS €€ COACp KaHUA,
A3BIKOBOT'O OPOPMIICHUS;

° YMEHHE HaXOJWTh TpaMMaTHYECKHE€ W peUeBbIe OIMIMOKH, HEIOYETHI,

HUCIIPABJIATH UX;
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° yYMEHHE MJIaHUPOBATh, KOHTPOJIUPOBATH U OILICHUBATH YUeOHbIE AEHCTBUS
C Y4E€TOM, UMEIOLIErocs 3pUTEIBbHOIO IMAarHo3a B COOTBETCTBUU C IOCTaBICHHOU

3ajaue u YCJIIOBUSAMMU €€ p€ain3aliuu.

IIpeameTHbIE pe3yJIbTATHI
9.1 kanacc

) PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKUX IMOHSITUW: aTOM, MOJIEKYJa,
XUMUYECKUHN AJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (OJHOPOAHAS U
HEOJHOPO/IHASI), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAas WU MOJEKYJsipHAas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBast JO0JIsI XMMHYECKOTO 3Jie-
MEHTa B COEJMHEHHH, MOJIAPHBIA O0OBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
3JIEKTPOOTPULIATEIILHOCTb, CTEIICHb OKHCJICHUS, XMMHUYECKasi  peakuus,
KjaccuuKanus peakiyil: peakluud COEIUHEHUs, PEaAKIMH PAa3I0KEHHUs, PEaKIUU
3aMeIleHMs], peakluuu 00- MeHa, JK30- U DHJIOTEPMHUUYECKHE PEaAKIMH; TEIIOBOM
s dexT peakiuu; SAPO aTOMa, MIEKTPOHHBIHN CIIOI aTOMa, aTOMHAsI OpOUTAITb, PAINyC
aToMa, XMMUYEeCKas CBs3b, IMOJSIPHAs M HEMOJISIpPHAS KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, WMOH, KAaTUOH, aHUOH, PacTBOp, MaccoBas J0Jis BeuecTBa (MpOLEHTHAas
KOHIIEHTpAIMs) B paCTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUH (CM. I.
1) ¥ IpUMEHSITh 3TU MOHATHS NIPU OMUCAHUU BEIIECTB U UX MPEBPALICHUI;

o UCIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY [UJIsi COCTaBJEHUS (QopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

) OTIPEEISTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHCHUSX;
CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COETMHEHU X ; IPUHAIC)KHOCTh BEILIECTB
K OINpeAeNIEHHOMY KJIacCy COeauHEHWW 1o ¢GopMynaMm; BUJ XUMHUYECKOW CBS3H
(KoBaJIeHTHas! U MIOHHAsI) B HEOPTaHUYECKUX COCAMHEHUSIX;

° packpbiBath cMmbIca Ilepuomnueckoro 3akona JI. U. Menpneneesa:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB OT UX MOJIOkeHUA B [leproinueckoil cucteme; 3aKOHOB COXPAaHEHHSI MACChI

BCUICCTB, MOCTOSAHCTBA COCTaBa, aTOMHO-MOJICKYJISIDHOTO YYCHMA, 3aKOHA ABOF&I[pO;
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OMKCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy I[lepumonnueckoir cucTeMsbl
XUMUYECKUX JJIEMEHTOB: pa3nyaTh MOHITHS «TjaBHAas moArpynma (A-rpymma)» u
«moboyHas noarpynna (b-rpynma)», Manble W OOJIBIIME TEPHUOAbI, COOTHOCHUTH
0003HaueHUs, KOTOphIe UMEIOTCs B TaOiuie «llepruomnyeckasi cucreMa XUMHUYECKUX
sanemenToB [[. 1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsija sjapa, oOO0Ilee YHCIO AJIEKTPOHOB U
pacrnpeesieHue uX 1Mo AIEKTPOHHBIM CIIOSIM);

° KJIacCU(UIIUPOBATH XUMHUYECKHUE IJIEMEHTBI; HEOPTraHUYECKHUE BEIIECTBA;
XUMUYECKHE peakiuu (M0 YUCITY W COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TerioBoMy 3G DexTy);

° XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOATBEPKIAs OMMMCAHUE TTPUMEPAMHU MOJIEKYJISIPHBIX YpaBHEHUIN
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIH;

° IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa; BO3MOXXHOCTH NPOTEKAHUS XWMHUYECKHX MPEBPAICHUA B Pa3TUUHBIX
YCIIOBUSIX;

o BBIYUCIIATh OTHOCHUTEJIBHYIO MOJEKYISPHYIO ¥ MOJSPHYI) MAacCChI
BEILIECTB; MACCOBYIO JIOJIIO XMMHYECKOTO »JJieMeHTa Mo (QopMyse COeIUHEHUS;
MAacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE; MPOBOJUTH PACUYETHI IO YPABHEHUIO
XUMHUYECKOUN pPEAKIUY;

° PUMEHSITh OCHOBHBIC ONEpaIllid MBICIUTEIBHON JIESITEIbHOCTH —
aHaIW3 W CHHTE3, CpaBHEHHWE, OO0OOIIEHWE, CHCTeMaTH3allvio, KiacCHu(PUKaINIo,
BBISIBIICHHE TPUYUHHO-CIICJICTBEHHBIX CBS3€M — IJIsi MU3Y4YEHUs CBOWCTB BEIECTB W
XUMUYECKUX PEeaKIui; eCTeCTBEHHO-HAyYHbIC METOJbl MO3HAHUS — HAOJIOJCHUE,
M3MEpEHNE, MOJEIUPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIN );

° ClelOBaTh  IpaBWIaM  TIOJIb30BaHMUS ~ XUMHUYECKOM  MOCyIoM |
Ja00paTOpHBIM O0OpPYJIOBAaHHEM, a TaKXKe MpaBujaM OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHUH C UHCTPYKITUSIMH TI0 BBITIOTHEHUTO JTA0OPATOPHBIX XUMUYECKUX OTTBITOB
0 TIOJIYYEHHUIO W COOMpaHUI0 Ta3000pa3HbIX BEMIECTB (BOAOPOJA U KHCIOPOJA),

IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MAaCcCOBOW JOJEH PACTBOPEHHOTO
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BEIIIECTBA; IUIAHUPOBATb U  MPOBOAUTH XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIbI0O UHAUKATOPOB (JAKMYC,

dhenondranenH, METUIOPAHXK U JP. ).

9.2 kaacc

. pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TIOHSITHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJEKYJa, HMOH, KATUOH, AHHWOH, IPOCTOE BEIIECTBO, CJOKHOE
BEILIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIIEHNS, XUMUYECKast
peaxiusi, XUMHUECKasl CBsI3b, TEIJIOBOM 3 (EKT peakiuuu, MOJb, MOJSIPHBIN 00BEM,
PacCTBOP; AIMEKTPOIUTBI, HEXJIEKTPOIUTHI, dJIEKTPOIUTUYECKAs AUCCOLMALINS, PEAKLIUN
MOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIe H
HeoOpaTUMBbIE PEaKIH, OKHCIUTENIb- HO-BOCCTAHOBUTENbHBIE PEAKIIUU, OKUCIUTEID,
BOCCTAHOBUTENb, OKUCJIEHHWE M BOCCTAHOBJIEHUE, AQJUIOTPONHS, aM(POTEPHOCTD,
XUMUYECKass CBsI3b (KOBaJ€HTHAs, WOHHAs, MeETaJUIMYecKasl), KpUCTaInyecKas
pemérka, KOppO3usl METAIUIOB, CILIABBI; CKOPOCTh XMMUYECKOW PEaKIUH, PENEIBHO
nomyctuMmas konuentpauus (I[1/1K) Bemectsa;

. WJUTFOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. II.
1) ¥ mpUMEHSITh ATH HOHSTHS P ONTUCAHUU BELIECTB U UX MPEBPALICHUI;

. UCIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY [UIsi COCTaBIEHUS (QopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKINN;

. ONPENENATh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUS] XUMUYECKHUX 3JIEMEHTOB
B COCIMHEHUAX PA3IMYHOIO COCTaBa; MPUHAJIEKHOCTb BEUIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHUH Mo (GopMmyiiaM; BUJ XMMHUYECKOH CBsI3M (KOBaJeHTHAsl, HOHHAs,
METa/NIMYecKasi) B HEOPraHMYECKUX COCIMHEHUSX; 3apsij HMOHA [0 XMUMHUYECKOU
dbopMyIie; XxapakTep cpeabl B BOJHBIX PACTBOpPAX HEOPTaHMYECKUX COCAMHEHUMU, THII
KPUCTAININYECKON PEIIETKU KOHKPETHOT'O BEILIECTBA;

. packpbiBath cmbich [leprommueckoro 3akonHa JI. M. MenneneeBa u
JE€MOHCTPUPOBATh €ro MOHUMAaHHWE: OMHCHIBATh M XapaKTEPU30BaTh TAOIMYHYIO
dbopmy Ileproguueckoil cUCTEMbl XUMHUYECKHX DSJIEMEHTOB: pa3inyaTh MOHATHS

«rnaBHas nmoarpynna (A-rpynma)» u «mnobounas noarpynmna (b-rpynma)», mansie u
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OOJIBITINE TIEPUOJIBI; COOTHOCUTH 0003HAYEHMS, KOTOPHIE UMEIOTCS B TIEPUOIUIECCKOM
TaluIe, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUSI AaTOMOB XMMUYECKUX JIEMEHTOB
(coctaB u 3apsa sAapa, oOIlee YUCIO JJIEKTPOHOB M paclpesesieHne HUX I0
AIIEKTPOHHBIM CJIOSIM); OOBSICHATH O0IME 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COCIMHEHUH B Mpeaeax MajlbIX NMEPUOJ0B U IIaBHBIX MOJI- TPYMI C
Y4ETOM CTPOEHHS UX ATOMOB;

. KJIaCCU(DUIIMPOBATH XUMUIECKUE MIEMEHTHI; HEOPTAaHUIECKUE BEIECTBA;
XUMUYECKUE peaklu (MO YUCIY U COCTaBY YYAaCTBYIOUIMX B PEAKIMM BEUIECTB, IO
TermoBoMy G (eKTy, M0 U3MEHEHHUIO CTETIEHEH OKUCICHUS XUMUYECKUX SJIEMEHTOB);

. XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEIU(UUSCKHE XUMHUYECKHUE
CBOWCTBA NPOCTBIX M CIIOXKHBIX BEHIECTB, MOATBEPXkIAas ONUCAHUE IPUMEPAMHU
MOJICKYJISIPHBIX U MOHHBIX YPABHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

. COCTaBJISAITb YPABHEHMS DJIEKTPOJUTUYECKON THUCCOUMAIMU KHUCIIOT,
IeJI0uel U COJICH; TOJIHBIC M COKpAIIEHHbIE YPaBHEHHS peaKIMii HOHHOTO OOMEHa;
YPaBHEHHUS PEAKIMH, TOATBEPKAAIOIINX CYILIECTBOBAHUE T€HETUYECKOM CBSI3U MEKY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

. PacCKpbIBATh CYLIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHMN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCa ATUX PeaKluid;

. IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKHUX NMPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIDPHYKO U MOJISIPHYIO MaccChbl
BEIIIECTB, MACCOBYIO [IOJIF0 XHMHYECKOTO »3JIeMEHTa M0 (OpMyse COCIUHCHUS,
MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; NPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOHN peaklny;

. CIENOBATh MpaBWJAM  NOJb30BAHHUS  XHMHUYECKOM TMOCYIOH W
1abopaTOpHBIM 000PY/IOBAHUEM, a TaKXKe IMpaBuUjaM OOpallleHus C BEUIECTBAMHU B
COOTBETCTBUH C UHCTPYKIUSAMHU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB
IO TTOJTYYEHUIO U COOMPAHHIO Ta3000Pa3HBIX BEMIECTB (aAMMHAKa M YTIIEKUCIIOTO Ta3a);

. OPOBOJMTH  PEAKLMM, TMOATBEPKIAONIME KAYECTBEHHBIM  COCTaB

Pa3INYHbIX BCHICCTB: PACIIO3HABATL OIIBITHBIM HYTéM XJIopuna- 6pOMI/II[-, noauna-,
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kapOoHat-, pocdar-, cunukar-, cyiabdpaT-, THAPOKCUA-UOHBI, KATUOHBI AMMOHHS H
MOHBI I3yYEHHBIX METAIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUIECKUX
BEILIECTB;

. NPUMEHSTh OCHOBHBIE OIEPAlMU MBICIUTEIBHON JIEATENbHOCTH —
aHaJM3 ¥ CHHTE3, CPaBHEHHUE, 0000IIeHUE, CHCTEMATH3aIINIO, BBISIBJICHUE TIPUYNHHO-
CIIC/ICTBEHHBIX CBSI3eW — JUISI M3yYCHHsI CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIIHIA;
€CTeCTBEHHO-HAYYHbIE  METOAbl  TO3HAaHWMs —  HAOJIOJIeHWEe, W3MEpeHHUeE,
MOZIETTMPOBAHKE, SKCIIEPUMEHT (PEeaIbHbII U MBICIICHHBIN).

CrnenuajbHble pe3yJbTaThl:

. BIIQJICHUE TIPABWIIAMH 3aTTUCH (DOPMYIT U CTICTIHATBHBIX 3HAKOB;
. BJIaJICHUE TEXHUKOU MpeoOpa3oBanusi OpMYIl U BBIPAKEHUI;
. BJIQJICHUE 3PUTEIBHO-OCA3ATEILHBIM CHOCOOOM  00cienoBaHusl U

BOCIIPUATHS IIBETHBIX WJIM Y€pPHO-OENIbIX (KOHTPACTHBIX) pesibeHBIX H300paKeHU

(wutrocTpanui, TabauIl, CXeM, MAaKETOB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).
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TEMATHYECKOE IINTAHUPOBAHMUE 110 IPEIMETY «XUMMUS»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9.1 kiaacc

(2 4. B Hep1eJ110, BCEro 68 4., u3 HUX 3 4. — pe3epBHOE BpeMsi)

Pa3penl
NporpamMmsbl, U
KOJHYECTBO
4acos,
OTBOAMMOE Ha
HUX U3yYeHH e

OcHoBHOe conep:kaHue

OcHOBHBIE BU/IBI AeSITeIbHOCTH 00y4aI0IIMXCS

IIepBonavaibHbIE
XUMHYECKHE
nousitus. (15 4.)

[Ipenmer xumuu. Ponp Xumum B XKU3HHM 4YenoBeka. Tena u
BeniecTBa. @U3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BEIIECTB.

[TonsiTue 0 Merofax MO3HAHUSA B XUMHUHU. XUMHS B CHCTEME
Hayk. YucTele BeniecTBa U cMecu. CriocoObl pa3esieHus] CMECe.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE 3JIEMEHTbl. (CHUMBOJBI
XUMHUYECKUX 3JIeMEHTOB. [IpocThie U CloXKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumnueckast ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKUX
AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTEIbHAS
atomHasi macca. OTHocHUTeNIbHAsI MOJEKYJsipHas macca. MaccoBast
JI0JIS1 XUMHUYECKOTO 3JIEMEHTA B COETMHEHHUU.

®u3nuecKkue U XUMUYECKUE SBJICHUS. XUMUYECKasl peakius u
€€ MpU3HAKU. 3aKOH COXPAHEHMS MACChl BEIIECTB. XHMHUYECKHUE
ypaBHeHus. Kiaccupukanuss XUMHUECKUX PEaKuil (COeqUHECHUS,
pasNoKeHUs, 3aMeIIeHUsI, OOMEHA).

XUMHYEeCKHI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAOH,
C TpaBWJIaMH pabOTHI B JIAOOpATOpPUHM M MpUEMaMH OOpaIICHHS C
nabopaTopHBEIM  00OpYIOBaHHWEM; HW3YYCHHE U  ONUCAHHE
(U3UYECKUX CBOMCTB O0pa3lOB HEOPTaHUYECKHX  BEIECTB;
HaOmonenne ¢usndeckux (IUIaBIEHUWE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTYyNKE, KUIEHHWE U KOHJEHCAlHsl BOJBI) U
XUMUYECKUX (TOpPEHHE CBEUYM, MPOKAIMBAHUE MEJIHOU MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOW) SIBJICHHWH, HaOMIOACHUE U
OMHMCAaHUE TMPU3HAKOB NPOTEKAHUS  XUMHUYECKUX  peakiui

PacCKpbIBaTh CMBICI U3Y4aE€MbIX TOHSTHIA;

pacKpbIBaTh pOJib XUMUH B IPUPOJIE U XKU3HU YEIIOBEKA, €€
CBS3b C APYTMMH HayKaMu;

pas3nnyaTh YUCTHIE BEIIECTBA M CMECH; OAHOPOJHBIE U
HEOJIHOPOAHBIE CMECH;

paznuyath GU3MYECKUe U XUMUYECKHUE SIBICHUS,
ONpeNesaTh MPU3HAKKM XUMHUYECKUX PEaKIMi U YCIOBHS
UX NPOTEKAHMS;

CJIEA0BATh MpPaBUJIaM MOJIb30BAaHUA XUMUYECKOHN MOCYA0M1
1 J1abopaTopHBIM 00OPYTOBaHHWEM, a TaK)Xe IpaBUIaM
oOpaleHus: ¢ XMMUYECKUMU BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMHU T10 BBIMOJHEHUIO MPAKTUYECKUX padoT;
[JIAHUPOBATh U MPOBOAUTH XUMUYECKUM IKCIIEPUMEHT I10
M3YYCHHUIO U OMHMCAHUIO (PU3NYECKUX CBOMCTB BEIIECTB,
CIIOCOOOB pa3/ieleHUsl CMECEH BEILECTB;

MPUMEHSTh €CTECTBEHHO-HAyUYHble METObl MO3HAHUS (B
TOM YHCIIe HaOJIIOJICHHE, MOJCIIUPOBAHHE, IKCIICPUMEHT)
U OCHOBHBIE OIEPALUHA MBICIUTEIBHON JIESITEIBHOCTU
(cpaBHEHHUE, KIAaCCU(PUKAIMA) I U3YYEHHs BELIECTB U
XUMHUYECKUX PEAKIINI;

pacKpbIBaTh CMBICT H3y4aeMbIX MNOHSITHH W 3aKOHOB U
MIPUMEHATH 3TH MMOHATHS IPU ONMCAHNUN CBOWCTB BEUIECTB
U UX NPEBPALLEHUN;

29




(paznoxeHue caxapa, B3aUMOJCIHCTBHE CEPHOM KHC JIOTHI C
xjopugoMm Oapus, pasnoxkenue ruapokcuga  Memu(ll) mpu
HarpeBaHUH, B3auMoieiicTBue xene3a ¢ pactBopom coiu meau(Il));
U3Y4YEHHE CIIOCOOOB pa3/ieNieHUs] cMeceil (C MOMOIIbI0 MarHuTa,
¢wIbTpOBaHME, BbINAPUBAHME, IUCTWILIALMS, Xpomarorpadus),
MIPOBEJICHUE OYMCTKHU MOBAPEHHOW COJIM; HAOJIOJIEHUE U ONMCAHHE

pE3yJIbTaTOB  IPOBEJIEHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHUS Macchl; CO3JlaHue Mojenei MOJIEKYJI
(ILIapOCTEPIKHEBBIX).

IpakTuyeckune padoThI:
Ne 1. IlpaBuna pabGotsl B jabopatopuu U NpuéMbl OOpaleHUs ¢
71a00paTOPHBIM 000PYTIOBAHUEM.
Ne 2. Paznenenue cmeceil (Ha npuMepe OYUCTKH IIOBAPEHHOMU COJIN).
Beruuciaenus:

® OTHOCHUTEJIbHOW MOJIEKYJISIPHOM MacChl BELIECTB;

® MAcCOBOM JOJIM XMMHUYECKOIO 3JEMEHTa 10

COEIMHEHMUS.

dbopmyne

paznuyath  (U3MYECKHUEe W XUMHYECKUE  SIBJICHHS,
OOBSICHATH MX CYIIHOCTb C TOYKH 3PEHHUS AaTOMHO-
MOJICKYJISIPHOTO yUCHHUS;

OTIpEAEIATh MPU3HAKU XUMHUECKHUX PEeaKIfil, yCIOBUS UX
MIPOTEKAHHUS,

OOBSACHATh CYIIHOCTh (PU3HYECKUX M XUMHUYCCKUX
SIBIIGHUH C TOYKHU 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUCHUS;
KJIacCCU(PUIUPOBATh XUMUYECKUE peakuuu (Mo 4uciay u
COCTaBY pearupyromux U 00pa3yoIuXxcs BemecTB);
COCTaBISITH  (OpMyNbl  OWHApPHBIX  BEHIECTB IO
BaJICHTHOCTH M OIPEACTATh BAJICHTHOCTH MO (opMyliaM
BEIIECTB;

paccTaBisiTh KOA(D(DUIIMEHTHI B yPAaBHEHUSX XUMUYECKUX
peaKuuii;

CIEA0BaTh MpPaBUJIaM MOJIb30BAaHUS XUMUYECKOHN MMOCYA0M1
1 J1abopaTopHBIM 00O0pYIOBaHHWEM, a TaKXXe IpaBUaM
oOpamieHuss C  BEIMECTBAMH B  COOTBETCTBHU  C
MHCTPYKUUSMU  TIO  BBINOJIHEHHIO  JaOOpaTOPHBIX
XUMHYECKHX OIBITOB;

WCIIOJIb30BaTh NPHU BHINOJHEHUH Y4YeOHBIX 3aJaHUi U B
MIPOLIECCE UCCIIEOBATEIBCKON AEATEIHHOCTH
HAyYHO-TIOMYJISIPHYIO JUTEpaTypy XUMHUYECKOTO
COJIEp)KaHUs, CIPABOYHBIE MATEPUANIBI, PECYpPChI CETH
«HTEepHET;

BBICTpanBaTh pPa3BEPHYTHIC MUCHMEHHBIC U YCTHBIE OTBETHI
c omopoii Ha WHPOPMAIIMIO U3 YIeOHUKA M CIIPABOYHBIX
MaTepuajgoB, TPaMOTHO HCHOJb30BaTh  HM3yYCHHBIN
MIOHATUIHBIN annapar Kypca XMMHUHU.

Baxwueiimue
MPEJICTAaBUTEITH
HEOPTaHUYECKUX
BemiecTs. (35 4.)

Boznyx — cmech razos. Cocras Bozayxa. Kuciaopon — anemenr
U TpocToe BemiecTBo. Haxoknenue Kuciopoga B MPUPOJE,
(bu3nUecKre U XUMUYECKHE CBOWCTBA (peakiuu ropenus ). OKCHIIBI.
[Ipumenenue xkucnopoga. CnocoObl MOMYy4YeHHS KHUCIOpPOJa B
nabopaTopud M TpOMBINUIEHHOCTH. KpyroBopor kucimopoga B
npupoae. O30H — amioTponHas Moau(pUKaLKs KUCIOpO/a.

TennoBoil 3pdekT XMMHYECKON peakIiH, TEPMOXMMHUYECKUE

® DACKPhIBATh CMBICII U3Y4YaCMbIX MOHATHH U MPUMCHATH 3TU

MOHSTUS TIPU ONHMCAHUU CBOMCTB BEHIECTB U UX
IIPEBPALLCHUM;
XapakTepu3oBaTh  (OMHCHIBaTh)  COCTAaB  BO3.yXa,

¢u3nUecKre 1 XUMHUYECKUE CBOMCTBA KMCIOPOa, CIIOCOOBI
€ro MojJy4yeHHs, IPUMEHEHUEe U 3Hau€HUEe B MPUPOAE U
YKU3HU YEJIOBEKA;
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YPaBHEHUS, DK30- U HIOTEPMHUUYECKUE peaKkluu. TOIINBO: yrojb U
MeTaH. 3arps3HEHHE BO3/yXa, YCWICHHE TapHUKOBOTO 3(ddekra,
pa3pylieHre 030HOBOTO CIIOSI.

Bonmopon — »memeHT W mpocTtoe BemniecTBo. HaxoxneHue
BOZOpPOJa B TpHponae, (GU3NYECKHEe U XUMHYECKHE CBOWCTBA,
MpUMEHEHHE, CIoco0bI moxydeHus. KucioTsl u comnu.

KomnuectBo BemectBa. Moabs. MomsipHass Mmacca.  3akoH
ABorajpo.

Mounsipabiii. 00b€M  ra3zoB. Pacu€Tel 1O  XHUMHUYECKHM
YPABHEHUSIM.

@®usnyeckue CBOMCTBA BOAbl. Boga Kak pacTBOPUTEIb.
PactBopel.  HacekllieHHbIE ¥ HEHACBHIIIEHHBIE  PACTBOPBHI.
Pacmeopumocms eewyecme 6 6ode. MaccoBass [10J BELIECTBA B
pactBope. XHMHUYECKHME CBoMcTBa BOAbl. OcHoBaHus. Poib
pacTBOPOB B MPUPOJE U B KU3HMU uejoBeka. KpyroBopor Bojbl B
npupoae. 3arpsi3HEHUE NpUPOJIHBIX Boja. OXpaHa W OYHCTKA
MIPUPOJHBIX BOJI.

Knaccudukanmuss HeopraHW4eckux coeauHeHU. OKCHIIBI.
Knaccudpukanus  okcuaoB:  coseoOpasyromiye  (OCHOBHEIE,
KHCJIOTHBIE, aM(OTEpHBIC) U HecoseoOpasyromue. Homenknarypa
OKCHZIOB (MEXAyHapoaHas M TpuBuaibHas). dusmueckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcumos.

OcHoBanmst.  Kmaccudukamuss — ocHoBaHuit:  ménodun U
HEpPaCTBOPUMBIE OCHOBAHMS. Howmenxknarypa OCHOBaHMI
(MexxayHapoaHass W TpUBHaIbHasA). PU3NYECKUE U XUMHUYECKHE
cBOMCTBA OCHOBaHUU. [loydeHre OCHOBaHUN.

Kucnotel. Knaccudukammst xucinor. HomeHknmaTypa KHCIOT
(MexxayHapoaHass W TpUBHaIbHasA). PU3NYECKUE U XUMHUECKUE
cBoiicTBa kuciaoT. Psan aktuBHocTtH MetawioB H. H. bekerosa. Ilo
Jy4€HUE KUCIIOT.

Comu. HoMenkmarypa cosneit (MexayHapoaHasi U TpUBUATbHAs).

dusnyeckue M XUMUYECKHEe cBoucrBa coieil. [lomyuyenue
COJIEH.

I'enernueckas
COCTMHEHUH.

CBA3b MCXKIAY KJIaCCaMH HCOPraHUYCCKUX

CpaBHUBATH PCAKIUHU IT'OPCHUA U MCAJICHHOTO OKUCJICHUS

cobupate  TpHOOPH A TOJYYCHHS  KHUCJIOpOAA

(BBITECHEHHEM BOJIBI U BO3/TyXa);
pacrno3HaBaTh OMBITHBIM IIYTEM KHUCIOPOJ;

HCIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY JJIsI COCTABJICHUSA
(dbopMyI1 BEIIEeCTB, MOJIEKYJISPHBIX YPABHEHUN XUMUYECKHUX
PEAKLHI C y4aCTHUEM KHCIOPOAA;

OOBSICHATH  CYIIHOCTh  3KOJOTHYECKHX
CBSI3aHHBIX C 3arpsI3HEHUEM BO3IyXa;

clieIoBaTh MpaBmiiaM 0e30macHo paboTh B JabopaTopuun

npu HUCITOJIb30BaHNU XUMHUYECKOU MoCyabl u
o0opymoBaHUsA, a TaKXke NpaBwiIaM oOpamieHust ¢
TOpHOYMMHU BCUICCTBAMU B 6I:ITy;

TUTAHUPOBATh M OCYLIECTBIATh HAa MPAKTUKE XUMHUUECKHE
9KCIICPUMCHTBI, IPOBOJUTH HaGJ'IIOI[CHI/IH, JACJ1aTb BBIBOJAbI
0 pe3yJbTaTaM 3KCIIepUMEHTA;

PACKPBIBATE CMBICIT U3y4aCMbIX MOHATHHU U MPUMCHATH 3TU

po0Jem,

MOHSTHUS TIPU ONHCAHUU CBOMCTB BEHIECTB U UX
[IPEBPALLCHNM;
XapaKTEepU30BaTh (omucHIBATH) dbuzmveckue u

XUMHYECKHE CBOWCTBA BOJIOPO/Ia, CIOCOOBI €r0 IMOTYICHHS,
IIPUMEHEHUE;

cobupaTh npuOOp st MOTyYSHHSI BOAOPOA;
MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIS COCTaBJICHUS
(bopMyIT BEIIEeCTB, MOJECKYIISIPHBIX YPaBHEHUN XUMHUYECKUX
pEaKUHUii C y4acTUEM BOAOPOJIA;

clieIoBaTh MpaBmiiaM 06e30macHo paboThl B JabopaTOopuun
npu HUCITOJIb30BaHNU XUMHUYECKOU MoCyabl u
o0opymoBaHUsA, a TaKXke NpaBwiIamM oOpamieHus ¢
TOpHOYMMHU BCUICCTBAMU B 6I:ITy;

IUIAHUPOBATh U OCYILIECTBJIATh HA MPAKTUKE XMMHYECKHE
9KCIICPUMCHTBI, IPOBOJUTH HaGJIIOI[CHI/IH, JA€J1aTb BBIBOJAbI
0 pe3yJbTaTaM 3KCIIepUMEHTA;

y4acTBOBATh B COBMECTHOM paboTe B TpyIIe
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XuUMHYECKMHA  JKCIEPUMEHT:  KAauyeCTBEHHOE  OIPEIECIICHUE
COJIep’KaHUsl KUCJIOpOoJa B BO3AyXe; I[OJy4YeHHE, COOUpaHHUe,
pacrmo3HaBaHWE M HW3YYCHHE CBONCTB KHCJIOpOJa; HaOIIOJIcHHE
B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOIOM U YCIOBUS BOSHUKHOBEHUS
U TpEeKpalieHus ropeHus (Mmokapa); 03HaAKOMIIGHHE ¢ 00pas3lamu
OKCHJIOB U ONHCAaHWE UX CBOWCTB; IIOJIy4€HHE, COOUpaHUeE,
pacno3HaBaHME€ U M3y4YEHHE CBOMCTB BOJOpoAa (TOpeHue);
B3auMojeiicTBue Bomoponga ¢ okcugom Memu(Il) (Bo3zmokHO
WCIOJIb30BAaHME  BHJEOMATEpPHANIOB); HaOmogeHHe  0o0pasIoB
BEIISCTB KOJIWYECTBOM | MOJIb, HCCIEIOBAaHHE OCOOCHHOCTEH
pacTBOpPEHHMs  BEIIECTB  C  PA3JIU4YHOM  PACTBOPUMOCTHIO;
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHON MacCcOBOW J10JeH
pacTBOPEHHOTO BEILIECTBA; B3aUMOAECHCTBUE BOABI C MeTajulaMU
(HaTpuem u KaJIBITHEM ) (BO3MOXKHO HCITOJIb30BaHNE
BHJIEOMATEPHAIIOB); OMpPEACIICHUE PACTBOPOB KHUCIOT U LIENOYEH C
MTOMOUIbIO0 HHANKATOPOB; HCCIe0BaHNE 00pa3[0B HEOPTAHUYECKUX
BEIIECTB PA3UYHBIX KJIACCOB; HAOIIOJIEHUE H3MEHEHUS OKPACKH
WHIUKATOPOB B pacTBOpax KHCIOT M UIEJNOYEH; H3ydeHue
B3aumojeiicTBus okcuna menu(ll) ¢ pactBopom cepHON KHCIOTHI,
KUCJIOT € MeETAJIaMH, PEaKIUid HEWTpalu3aluu; IOJy4eHUE
HEpPaCTBOPUMBIX OCHOBAHMM, BHITECHEHHWE OJTHOIO METaia APYruM
W3 pacTBOpa COJM; PELICHHE SKCHEPUMEHTAIBHBIX 3aJad [0 TeMeE
«BaxHennme Ki1accbl HEOPraHUYECKUX COCIUHEHUNY.
IIpakTuyeckune padborTbi:
Ne 3. Tlomyuenue u cobupaHue KUCIOPoaa, H3y4eHHUE ero CBOMCTB.
Ne 4. Tlonmyuenue u cobupanue BoJI0OpoJia, U3y4E€HUE €r0 CBONCTB.
No 5. ITpuroroBiieHHE pacTBOPOB C OMPEAEIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOIO BELIECTBA.
No 6. Pemienune sKCrepMMEHTAJIbHBIX 3a7a4 Mo TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.
Beruuciaenus:
® MOJICKYJISIPHOM MAaccChl BELIECTBA Ha OCHOBE AaTOMHOM MacChl
XUMHUYECKHX AJIEMEHTOB;
® MOJIEKYJISIPHOM MacChl KUCJIOPOJa U 030HA HA OCHOBE aTOMHOM
MacChl XMMUYECKOT0 3JIEMEHTA;

PacKpBIBaTh CMBICT U3y4aeMbIX MOHITHIA U IPUMEHSTH STH
MOHSTHS, a TaKKe€ H3YYCHHbIE 3aKOHbI U TEOpUU IJIf
peLIeHUs pacYETHBIX 3a/1ay;

BBIUUCIIATH MOJISIPHYIO MacCy BEIECTB; KOJIHYECTBO
BelecTBa, 00BEM Ta3a, Maccy BEIeCTBa;

MPOBOAUTH Pacdy€Tbl MO YPABHEHHSIM XHMHYECKUX
peakuuii: KOJIM4YecTBa, OO0BEMa, MacChl BEMIECTBA II0
U3BECTHOMY KOJHMYECTBY, 00bEMY, Macce peareHTOB MU
MPOAYKTOB PEAKITNY;

BBICTpauBaTh pa3BEPHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI
C omopoil Ha WHQOpPMAIHMIO U3 y4eOHHKA M CIPABOYHBIX
MaTepuaioB, TPaMOTHO  HCHOJb30BaTh  HM3YYCHHBIN
MOHATUMHBIN ammnapar Kypca XUMUU;

PacKpbIBaTh CMBICI U3y4aeMbIX MOHITHH U IPUMEHSTH 3TH
MOHSTHS TP OMHCAHUU CBOWCTB BEIIECTB H UX
MPEBPAILICHU;

XapaKTepu30BaTh (U3NYECKUE U XHMHUYECKHE CBOWCTBA
BOJIbI, €€ POJIb KaK PaCTBOPUTEIS B IPUPOIHBIX POIECCaX;
COCTaBJISITh YPABHEHUS XUMUYECKUX PEAKIHA C yIaCTHEM
BOJIBI;

OOBSICHST,  CYIIHOCTH  JKOJOTHYECKHX  Mpobiem,
CBSA3aHHBIX C 3arpsA3HEHHEM MPUPOJHBIX BOJ, CIOCOOBI
OUMCTKHA BOABI OT TMpPHUMECEH, MEphl MO OXpaHe BOJ OT
3arpsi3HEHUS;

TUTAHUPOBATh M OCYIIECTBIISATh HA MPAKTUKE XUMHYECKHE
OKCIIEPUMEHTHI, POBOJUTH HAOIIONCHUS, ACNaTh BHIBOIBI
0 pe3yJbTaTaM 3KCIIEpPUMEHTA;

ClIeZIOBaTh MpaBuiiaM 0e30MacHoOi paboThl B 1aOOpaTOPUH
Opyu  HUCHOJb30BAaHMM  XMMHMYECKOM  mocyabl U
o0opymoBaHus;

MPOBOAWTHh BBIYMCIEHHS C MPUMEHEHHEM MOHSTHS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPEY;
KJIaCCU(UIIMPOBATh HM3y4yaeMble BEIECTBAa MO COCTaBy M
CBOMCTBaM;
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e 00béMa, KOJIMYECTBAa BEIIECTBA Traza IO €ro M3BECTHOMY | ® COCTaBJIATH (POPMYNIBI OKCHUAOB, KHUCIOT, OCHOBaHHIA,
KOJINYECTBY BELIECTBA WIN 00BEMY; COJIEH M Ha3bIBATh UX IO MEKIYHAPOJHOW HOMEHKIIATYPE;
® 00bEMOB Ta30B IO YpaBHEHHUIO PEAaKLIMU HAa OCHOBE 3aKOHA | ®  IPOTHO3MPOBATH CBOWCTBA BEILECTB Ha OCHOBE OOLIMX
00BEMHBIX OTHOILIEHUH Ia30B; XMMHUYECKHX CBOMCTB M3y4EHHBIX KJIaCCOB/TPYIII BEIIECTB,
® C UCNOJIb30BAaHMEM IIOHATHUSI «MaccoBas J0Ji1 BeEUIeCTBa B K KOTOPBIM OHU OTHOCSITCS;
pacTBope»; ® COCTaBIATh  MOJCKYJSIPDHBIE  yPaBHEHUS  PEAKIUi,
® 10 YPaBHEHUSAM XUMHUYECKUX PEAKIUIL. WITIOCTPUPYIOIIUX XUMHYECKUE CBOWCTBA U  CIOCOOBI
NOJYy4YEHHUs] BEUIECTB M3YYEHHBIX KJIACCOB/TPYII, a TaKXkKe
MNOJTBEPXKJAIOLINX TE€HETUYECKYI0 B3aUMOCBS3b MEXKAY
HUMU;
® [POM3BOJUTH BBIYMCIEHUS IO YPAaBHEHHUSAM XUMHYECKHX
pEeaKIuii;
® [UIAHUPOBATh U OCYIIECTBIIATH HA MPAKTUKE XMMHUYECKUE
9KCHEPUMEHTHI, TPOBOUTh HAOIIOJEHHUS, A€IaTh BbIBObI
10 pe3yJbTaTaM 3KCIIEPUMEHTA;
® CJenoBaTh MpaBuiIaM 0€30MacHOi paboThI B TabopaTOpun
OpY  HUCHOJb30BAaHMM  XMMMUYECKOM  IHOCyabl U
00opyIoBaHus;
®  CIONB30BaTh NPH BBHINOJHEHUM Y4YE€OHBIX 3aJaHUN U B
IIPOLECCE MCCIEAOBATEIbCKOM NEATEIbHOCTH HAy4YHO-
HNOMYJISIPHYIO  JIMTEPAaTypy XHMHMUYECKOIO COAEpKaHMs,
CIIPaBOYHBIE MaTepHUabl, pecypchl cetu «MHTEpHETY;
®  BBpICTpauBaTh Pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI
¢ omopoil Ha WHpOPMAIMIO U3 y4eOHUKA M CIPABOYHBIX
MaTepUaioB, TIPaMOTHO  MCHOJIb30BaTh  HM3YYEHHBIN
MOHATUMHBIN annapar Kypca XuMHUHU.
Ilepuoauueckuii [lepBble TOMBITKM KIACCU(PUKAMM XUMHUYECKUX DJICMEHTOB. | ® PACKPBIBATH CMBICI EPUOIUUECKOTO 3aKOHA;
3aKOH U [lonsiTie o Tpymmax CXOJHBIX O3JIEMEHTOB (IEJIOYHBIE U | ® TIOHUMAaTh CYIIECTBOBAaHWE TMEPUOIMYECKOW 3aBUCHUMOCTH
Ilepuoguueckast | MIEJOYHO3EMENBHBIE  METAJUIbl, TaJOr€Hbl, MHEPTHBIE Ta3bl). CBOMCTB XMMHUYECKHX 3JIEMEHTOB (M3MEHEHHUE PpaguyCcoB
cucremMa DneMeHThl, KOTOpble 00pa3yloT amQoTepHble OKCUIBbl U aTOMOB M 3JIEKTPOOTPULATEILHOCTH) U UX COEIUHEHUN OT
XUMHUYECKHX TUJIPOKCUBI. I0JIO’KEHHUS B IEPUOJNUECKON CUCTEME U CTPOEHUS aTOMa;
anemenToB /1. 1. [Tepunonnueckwnii 3akoH. [lepuoauyeckas cucteMa XMMUYECKUX | ® YCTAHABIMBATh CBSI3b MEXKIY ITOJIOKEHHEM OJJIEMEHTa B
Meneneesa. snementos 1. W. MengeneeBa. Koporkomepuognas u NEPUOJUYECKON CUCTEME U CTPOEHUEM €ro aToMa (CocTaB
Crpoenue JunHHOTIepruoaHas Gopmbl [leproauueckoil cucTeMbl XUMHUYECKUX U 3apsiz sAapa, o0lee YnuciIo 3JEKTPOHOB U PACIpeesIeHIe
aTOMOB. snemenToB JI. M. Menneneesa. Ilepuoasl u rpynnsl. Gusnyeckuit UX I10 3JIEKTPOHHBIM CJIOSIM);
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XuMuueckas
CBSI3b.
OKMCIINTEIILHO-
BOCCTaHOBHUTEJIBH
ple peakuuu (15

).

CMBICJ TIOPSIAKOBOI'O HOMEpa,
AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHbBIX saep. M3oTomsl.
OnektpoHbl. CTpOCHHE AIIEKTPOHHBIX 00070UeK aTOMOB NEpBBIX 20
xumudeckux anemeHroB Ilepuogmyeckon cucremsr J[. M.
MenpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO BJIEMEHTAa MO €ro
nostoxkeHuto B Ilepuonnyeckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHMHUYECKUX
AJIEMEHTOB, METAJUIMYECKMX W HEMETAJNIMYECKMX CBOMCTB IIO
rpynnaMm u nepuojaM. 3HaudeHue llepumoamyeckoro 3akoHa U
Ileproanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB JAJIsl Pa3BUTHS
Hayku U npaktuku. [{. 1. MenpaeneeB — y4€HbIN U rpak JaHUH.

Xumnueckas cBs3b. KoBaneHTHas (mosisipHas W HETOJISIpHAs)
CBSI3b. DJIEKTPOOTPULIATEILHOCTh XUMHUUECKHUX 3JIeMEeHTOB. MoHHas
CBSI3b.

Crenenp  okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Ipoueccel okuciaeHus U BoccTaHOBIIEHUS. OKUCIUTENN U
BOCCTAHOBUTEIIH.

HOMEPOB IE€pHOJa U TPYIIILI

XuMHuyeckHii JIKCHEPUMEHT: WU3yueHHe oOpa3loB BEIIECTB
METaJUIOB U HEMETAJUIOB; B3aUMOJEWCTBUE THIPOKCUIA LIMHKA C
pacTBOpamMu KHCJIOT n luenoqeﬁ; IIPOBCACHUC OIIBITOB,

WITIOCTPUPYIOIIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakluu pas3ioKeHNs, COETUHEHUS).

MIPOTHO3UPOBATh XapaKTep U3MEHEHUS CBOMCTB 3JIEMEHTOB
M HUX COEQUHEHWH 1O TpymnmaM U  [epuojaMm
[Iepuonueckoit CUCTEMBI;

XapaKTepu30BaTh XUMHUYECKUE JJIEMEHTHI TMEPBBIX TPEX
NEpUOJIOB, KajMs, KalbLUsi 10 WX I[OJIOKEHUIO B
[Tepuonuueckoii cucreme J; ; Menneneena;

CclleZIoBaTh MpaBuiaM Oe30macHOi paboThl B abopaTopuu
IpU  UCMHOJb30BaHUU  XHUMHUYECKOHM  MOCYAbl U
000pyIOBaHUS;

BBICTpauBaTh Pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI
c omopoit Ha wHpopMaHIO W3 y4eOHHKA M CIPABOYHBIX
MaTepuajgoB, TPaMOTHO  HCHOJb30BaTh  HM3yYCHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu;

PacKpbIBaTh CMBICIT U3y4aE€MbIX TTOHATUH;

OTIPENIENIATh BUJI XUMUYECKOH CBSI3U B COCTUHECHHUU;
OTpEEIATh CTENEeHb OKHCIEHUS XMMHUYECKOTO 3JIEMEHTa
1o (hopMyJie ero COeIMHEHUS;

OTpEeNEeATh JJEMEHT (BEIIECTBO) — OKUCIUTEIh U
AJIEMEHT (BEIEeCTBO) — BOCCTAHOBUTEIIb;
OOBSICHATH ~ CYINIHOCTh  NPOIIECCOB  OKHUCICHUS U

BOCCTAHOBJICHMUSI;
COCTaBJIATh DJJEKTPOHHBIM OamaHc ¢ y4y€ToM 4wHcia
OT/IaHHBIX U MPUHSTHIX JIEKTPOHOB;
COCTAaBJISITh YpaBHEHUE
BOCCTAHOBUTEJILHOMN PEAKIUU;
WCIIOJIb30BaTh MPU BHITIOTHCHUH YUEOHBIX 3a/IaHUN TEKCTHI
y4eOHHMKa, CIpPaBOYHBIE MaTepuaabl (TMEPHOTUIECKYIO
cucremy xummudeckux snemeHtoB /[l; UW; Menaeneesa,
TaOJIUITy PacTBOPUMOCTH KHCJIOT, OCHOBAaHUW M COJICH B
BOJIE, MIEKTPOXUMUYECKUH Pl HAPSKEHUI METAJIIOB)
UCIOJIb30BaTh NPU BHINOJHEHUH Y4E€OHBIX 3aJaHUil U B
IIPOLIECCE MCCIIEOBATENbCKON AESITEIBHOCTH HAy4dHO-
MONYJSIPHYIO JINTEPATypy XHUMHUYECKOTO COJEpKaHUs,
CIIpaBOYHBIE MaTEpHAJIbI, pecypchl ceTu «HTepHETY.

OKHCIINTCIBHO-
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9.2 kJjacc

(2 4. B Hep1eJ110, BCero 68 4., u3 HUX 4 4. — pe3epBHOE BpeMsi)

Pa3gennl

NPOrpaMMbl, H

KOJIHYECTBO
4acos,
OTBOJMMOE HA
HX U3y4eHune

OcHoBHOe coaep:kaHHue

OcHOBHBIE BU/IBI AeSITEeJIbHOCTH 00y4aI0IMXCS

Bemectso
XUMAYECKast
peakuus. (15 4.)

nu

Ilepnonnueckuit 3akoH. Ilepuoauyeckas cucreMa XUMUYECKUX
sneMmeHnToB JI. . MenaeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUM CBOWCTB XHUMHUYECKHX D3JIEMEHTOB TNEPBBIX TPEX
NEPUOJIOB, Kajus, KalblUsl U WX COCIUHEHUH B COOTBETCTBUH C
MOJIO’KEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTpOEHUEM
UX aTOMOB.

Crpoenue BemiecTBa: BHUAbl XUMHUYECKON CBSI3U. THUIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAUIMYECKON PEIETKY U BU1a XUMUYECKOH CBA3H.

Knaccudukanus v HOMEHKIAaTypa HEOPraHMYECKHUX BEIIECTB
(MexxyHapOoIHAs U TpUBHANIbHAS ). XMUMHUECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIUXCS K PA3JTUYHBIM KJIaCCaM HEOPTraHUYECKHUX COECTUHEHUN,
TE€HETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccupukanus XUMHUECKHX peakuuid Mo  pa3IMyHBIM
MpU3HaKaM (110 YUCIY U COCTABY YYaCTBYIOLIUX B PEaKLUU BELIECTB,
no TerIoBoMy 3(deKTy, Mo H3MEHEHUIO CTENEeHEW OKHUCICHHS
XUMHYECKHX  DJIEMEHTOB, II0 OOpaTUMOCTH, TIO  Y4YacTHIO
KaTajan3aTopa). DK30- u SHIOTEPMHUYECKHUE peakuuu,
TEPMOXMUMHUYECKUE YPABHEHHUSI.

[TonsiTie 0 ckopocTH XHMHYECKOW peakiuu. [lonstre o006
0o0paTHUMBIX W HEOOPAaTUMBIX XUMHUYECKUX peakinusx. [lonsrue o
TOMOTEHHBIX U Te€TEPOre€HHBIX peakuusix. [lonamue o xumuyeckom
pasnogecuu. Dakmopul, erUAIOWUE HA CKOPOCMb XUMUYECKOU
Ppeaxyuu u noa0ACeHUe XUMU4eCKo20 pagHOBeCUsl.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JIECKTPOHHBIN
OaJlaHC OKHUCIIUTENIbHO-BOCCTAHOBUTENbHOM peakiyu. CocTaBieHue

XapaKTCPHU30BaTb XMMUUCCKHUEC SBJICMCHTBI IICPBLIX TpéX
MEepUOJOB, Kajdusl M KajJblUs IO HX TMOJOKEHUIO B
[Tepuonnueckoit cucreme /l; 1; Menneneesa;
KJIacCU(UIMPOBaTh M  Ha3blBaTh  HEOPTaHWYECKHE
BEILIECTBA U3YUYECHHBIX KJIACCOB;

OMMCHIBATh OOIME XUMHUYECKHE CBOICTBa BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKAATH CBOMCTBA IPUMEPAMHU
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEaKIIHil;

OMPCACIIATD BHU/ XUMHYECKOUI CBs3HU n
KPUCTATTNYECKON PEIIETKU BEIIECTBA;

IMPOTrHO3UPOBATH CBOMCTBA BCIIIECTB B 3aBUCHUMOCTHU OT UX
CTPOCHHS;

PACKPBIBATE CMBICIT HU3YYaCMbIX HOHATHH U NNPUMCHATDH
STH TOHATHS TpPH ONHCAHWU CBOWCTB BEIIECTB M HX

THUII

IIPEBPALLCHHUI;

KJaccu(puIUpoBaTh XUMUYECKHE PEAKIMH 110 Pa3IMYHbIM
[IPU3HAKAM;

YCTaHABIIMBAaTh 3aBHCHUMOCTb CKOPOCTH XUMHYECKOU

peaKiuu OT Pa3InYHbIX (AaKTOPOB;

MIPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XUMHUIECKUX
HpeBpaIlIGHI/Iﬁ B paSJII/I‘IHBIX yCJIOBI/IHX;

ONpPEACIISITh OKUCIUTENb U BoccTaHOBUTENL B OBP;
COCTaBIISITh DJIEKTPOHHBIN OalaHC peaKiuy;

MIPOU3BOUTH BBIUUCICHHUS 110 XUMHUYECKUM YPaBHCHUSIM;
paCKpLIBaTI: CMBICJI I/I3y‘{aeMBIX HOHHTHﬁ, a TaKXXE CMBICII
TEOPHH DJICKTPOTUTHIECCKOUN TUCCOIUAIINN;
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YpaBHEHUU  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid C | ® OOBSICHATh MPUYUHBI SJIEKTPOIPOBOJHOCTH  BOJHBIX
HCIIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTO OanaHca. pacTBOpOB;

Teopus HNEKTPOIUTUYECKON NUCCOLMALMUA. DIEKTPOJIUTHL U | ®  COCTABJIATh YPABHEHUS TUCCOIMALMU KUCIOT, IIeJI0OYed 1
HEANeKTpoanuThl. KaThoHbl, aHWMOHBL. MeXaHW3M JucCCOLMalU COJIEH, ITOJIHBIE
BEILIECTB C pPa3JUYHbIMM BUJIAMU XUMHUYECKOW CBs3U. CTerneHb | ® U COKpalIEHHbIE HOHHBIC YPABHEHUSI XUMHUUECKUX PEAKIIUN
muccouranuu. CUbHbBIE U c1a0ble 3JIEKTPOIUTHIL. HMOHHOT'O 0OMEHa;

Peakiuu woHHOTO OOMEHa. YCIIOBUS TMPOTEKAHWsS DPEAKIHil | ®  IUIAHUPOBATH M OCYIIECTBIIATH HA MPAKTUKE XUMHUECKUE
MOHHOTO OOMEHa, MOJHbIE W COKpaIIEHHbIE HMOHHBIE YpPaBHEHUS AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOEHUS, AeNIaTh BHIBOJIbI
peakiuii. CBoilcTBa KHCJIOT, OCHOBAaHMW M COJIeH B CBETE 10 pe3yJbTaTaM dKCIIEPUMEHTA;

MIpEACTaBICHUI 00 AIEKTPOIUTHUECKON JMCCOITMAIIMHU. | ®  CIIeJIOBaTh IpaBuiIaM 0e30macHoi paboThl B Jab0paTopuun
KauecTBenHbIe peakiiuu Ha UOHBL. [lonsamue o euopoause couel. Ipd  HUCHOJB30BAHUM  XUMHYECKOM  TOCyABl U
XMMHYECKHIl  IKCIHEPHMMEHT: O3HAKOMIICHME C  MOJEISIMU 000pyIOBaHUS;

KPUCTAJUTMYECKUX PEHIETOK HEOPraHUYECKUX BEIECTB — METAJIJIOB | ®  MPOU3BOAUTH BHIYUCICHUS IO XUMUUYECKUM YPaBHEHUSIM;
U HemeTaJuloB (rpaduTa M anMasa), CIOKHBIX BELIECTB (XJIOpHIa | ®  BBICTpAaWBaTh pa3BEPHYThIE TNHCHbMEHHbIE U  YCTHBIE
HATpHsl); KCCIENOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOUH OTBETHI C OMOpON Ha WHPOpPMAIUIO U3 Y4eOHUKA H
peakuuMyu OT BO3JEHUCTBUS PA3NMUYHBIX (DAKTOPOB; HCCIIEIOBaHHE CIPAaBOYHBIX MAaTEpUaJOB, T[PAMOTHO  HCIOJIb30BATH
AJIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MTPOLIEcCca AUCCOLMAIIIN M3Yy4YEHHBIN NOHITUIHBIN anmapaT Kypca XUMHUU;

KUCIIOT, IIefnoueld W cojedl  (BO3MOXHO  HCIIOJIb30BAHHME | ®  HCIOJIb30BATh MPHU BBHIMOJIHEHUU Y4YE€OHBIX 3aJaHUl U B
BUJICOMATEPUAIIOB); TPOBEACHUE OIBITOB, WJUTIOCTPUPYIOIIUX MpoLIeCCe HCCIEA0BATENbCKON JIESITEIbBHOCTH Hay4dHO-
NpU3HAKW TPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHuE MONYJSIPHYIO JIUTEPATYPY XUMHUYECKOIO COJEPIKAHMS,
ocajaka, BblAENEHHWE Tra3a, oOpa3oBaHWE BOJXBI);  OIBITOB, CIIpaBOYHBIE MaTEPHAJIbI, pecypchl ceTu «HTepHETY.
WUTFOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peakuuii  (TOpeHHe, peakUMH  Pa3NoKEHHs, COEIUHEHUs);

pacro3HaBaHUE  HEOPraHWYECKMX  BEHIECTB  C  IOMOIIBIO

KAUeCTBEHHBIX PEaKLM Ha MOHBI, PEIICHHUE SKCIEPUMEHTATbHBIX

3a/1au.

IIpakTuyeckue padboTbi:

Ne 1. Pemenne skcniepMMeHTaIbHBIX 3a4a4 110 TEME.

Boruuciaenus:

® KOJMYeCTBAa BEIIeCTBa, O0BEMA W MAaCChl PEAreHTOB WIIH

MIPOIYKTOB 10 YPABHEHUSM XUMUYECKUX PEAKLIUI;
® 110 YPAaBHEHUSIM XUMUYECKUX PEAKIUH.

Hemerannsr u ux OOmast xapakrepucTuka ramoreHoB. OcoOEHHOCTH CTPOCHUS | ®  OOBSACHATH O0IIMEe 3aKOHOMEPHOCTH B MI3MEHEHUU CBOVCTB

coemunenus. (35

q.)

aTOMOB,  XapaKTepPHbIC
dusznyecKkue CBOWCTBA

CTENEeHU
IIPOCTBIX

OKHCJICHUS.
BCIIICCTB

Ctpoenne wu
rajioreHoB.

HEMCTAIJIOB W HX COCI[I/IHGHI/II\/'I B IIp€aciiax MallblxX
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XVMMHYECKHE CBOMCTBA Ha MpUMEpPE XJopa (B3aUMOJCIHCTBHE C
MeTaJUlaMH, HeMeTaJUlaMH, Iejaodamu). XJtopoBogopon. ComsiHas
KHCJIOTA, XHMMHYECKHE CBOMCTBA, IMOJYy4Y€HUE, MPUMEHEHUE.
JelictBue xJjopa W XJOPOBOJAOpPOAA HAa OpraHU3M YEJIOBEKA.
Baxuelimme XJopuapl 1 UX HAX0XKJIECHUE B IPUPOJIE.

OO6mras xapakTepucThka 3eMeHToB VIA-rpymmbel. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

Crpoenune u Gpu3HIECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIIO
pona u cepbl. AJIOTPOIHBIE MOAM(PHUKAIUU KUCIOPOAA U CEPHI.
Xumudeckue cBocTBa cepbl. CepoBOIOPOI, CTPOCHHE, (DU3NUECKUE
U XuUMu4eckue cBoMcTBa. OKCHABI Cephl KakK MPEJICTAaBUTENIN
KHUCIIOTHBIX OKCHJI0B. CepHasi KUCI0Ta, (GU3HUECKUe U XUMHUUECKHEe
cBoiicTBa (OOmME Kak TMPEACTaBUTENSl Kjacca KHUCIOT U
crenududeckue). XUMHUYECKHE pEaKIuHu, JeKallue B OCHOBE
NPOMBIIIJICHHOTO ~ croco0a  TMOJIyYeHHsl  CEPHOM  KUCIIOTHI.
[Ipumenenue. Conu CepHOMl KUCIOThI, KaU€CTBEHHAs pEaKkius Ha
cynbdar-uoH. HaxoxnaeHnue cepbl M €€ COCIMHEHUH B NPHUPOJE.
XUMHUYECKOE 3arps3HEHHE OKPYKAOUIEH Cpelbl COeAMHEHUSIMU
cepbl (KUCJIOTHBIE MOKIM, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €T0 MPEIOTBPAICHUS.

OO0mas xapakrepucTuka 351eMeHTOB VA-rpynmnbl. OcoO0eHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIICHH OKUCIICHHUS.

A30T, pacnipocTpaHeHUe B NMPHUPOJIE, GPU3NIECKUE U XUMUUECKUE
cBoiicTBa. KpyroBopoT a3zora B nmpupojae. AMMHAK, ero Gu3nIecKue
U XMMHUYECKHE CBOMICTBa, moJjiyueHue u mnpuMenenue. Comau
aMMOHHUSI, X (U3NYECKHUE W XMMHUYECKHUE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiius Ha MOHBI aMMOHHMsI. A30THas KUCJOTa, €€
nojiyueHue, (U3NUECKMe W XUMHUYECKHE CBOWCTBa (OOIIHME Kak
MpeJICTaBUTENS Kiacca KUCIOT U crienududeckue). Mcnonb3oBanue
HUTPATOB U COJICH aMMOHHS B KQ4eCTBE MHUHEPAIbHBIX yIO0OPECHHIA.
XUMHUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpelbl COeAMHEHUSIMU
a3oTa (KHUCIIOTHBIE JOXIW, 3arpsi3HEHHE BO31yXa, I[OYBBI U
BOZIOEMOB).

docdop, amnorponHsle Moaudukanuu Gocdopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun hochopa(V) u hochopnas xkucnora,

MIEPHOJIOB U TTIaBHBIX NoArpymi [lepuoanueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB C y4ETOM CTPOEHHUS UX aTOMOB;
XapakTepu3oBaTh (U3NUYECKUE M XUMHUYECKHE CBOMCTBa
MPOCTHIX BEIIECTB TajOoreHOB (Ha MpUMEpe XJopa) |
CIIOKHBIX BEIIECTB (XJIOPOBOAOPOAA, XJOpUAA HATPUS),
CHocoObl HMX TONy4yeHHUs, NMPUMEHEHHE U 3HA4YCHHE B
MIPUPOJIC U )KU3HU YEIOBEKA,

OTIpeIeNIATh TraJIOTeHUA-UOHBI B PACTBOPE;

TUTAHUPOBATh U OCYIIECTBISATh HA MPAKTHUKE XUMUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOEHUS, AeNIaTh BHIBOJIbI
0 pe3ysbTaTaM SKCICPUMEHTA;

O0OBSACHSTH OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
aneMeHTOB VIA-rpynnel M MX COEIMHEHUH C Y4ETOM
CTPOEHHS UX aTOMOB;

XapakTepu3oBaTh (U3NUYECKUE M XUMHUYECKHE CBOMCTBa
MpPOCTOrO  BemlecTBa ceppl M €€  COeNMHEHUI
(cepoBoOpOsia, OKCHJIOB CEpPbl, CEPHOH KHUCIOTHI,
cynb(daToB), CrmocoObl WX TOJyYEHHUs, NPUMCHECHHE H
3HAUEHUE B MPUPOJIE U KU3HU YEIIOBEKA;

OTIpeIeIIATh HAIUYUE CYIb(aT-nHOHOB B PACTBOPE;
OOBSCHATH  CYIIHOCTh  JKOJOTHYECKHX  MpodIeMm,
CBSI3aHHBIX C MTePePabOTKON COCTMHEHUM CEPHI;
OOBSICHATH O0ILME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
AJIEMEHTOB

VA-rpynnsl ¥ UX COEIUHEHUH C y4€TOM CTPOEHHS HX
aTOMOB;

XapaKTepu30BaTh (PU3UUYECKHE M XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta U ¢ochopa U UX COCTUHEHUH
(ammmaka, coyieii aMMOHHUSI, a30THOW KHUCIIOTBI, HUTPATOB,
okcuaa docdopa(V) u dbocdopHoii kucnotel, Gocharon),
CHOCcOObl HMX TOJNy4yeHHUs, NMPUMEHEHHE U 3HA4YCHHE B
MIPUPOJIC U )KU3HU YEIOBEKa,

OTIpeNIeTISATh MOHBI aMMOHUS B (pocdaT-nOHBI B pacTBOpPE;
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¢u3nueckne U XUMUYECKUE CBOICTBA, mosyueHue. Mcmnonb3oBanue
dbocdaToB B kKauecTBe MHHEPAILHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbsl. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIICHH OKUCICHHUS.

Yrnepon, ainoTporHble MOAU(GUKAINH, PACHpPOCTPAHEHUE B
npupojse, (GU3MYECKHe W XHUMHYECKHE CBOWMCTBA. AICOPOITHSI.
Kpyrosopor yrimepoga B mnpuponme. Oxcuasl yrieponaa, uX
dusznyeckue M XUMHYECKHE CBOICTBa, JCCTBHE Ha KHUBBIC
OpPTaHU3MBI, IOJTYYCHHUE U IPUMEHEHHE. JKOIOTHUECKUE TPOOIEMBI,
cBs3aHHBIE ¢ okcuaoM yriepona (IV); rumoreza rioGaabHOTO
NOTEIUICHUS KITMMaTa; TAapHUKOBBIN A PEKT. YToabHas KUCIOTa U €€
CONM, UX (U3NYECKUE U XUMHUYECKHE CBOWCTBA, MOJIyY€HUE U
npuMmeHenne. KauecTBeHHass peakiuss Ha  KapOOHAT-WOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUIIMHE, POMBIIIICHHOCTH
U CEJIbCKOM XO3SMCTBE.

[lepBoHavanbHble TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O
COCIMHEHUSIX yriiepoaa (METaH, TaH, STUJIEH, alleTHIICH, 3TaHOJI,
[NIMLEPHUH, YKCYCHAs KUCIIOTA). MIX cocmas u xumuueckoe cmpoenue.
[TonsiTHE O OMOJNIOTMYECKH BaXKHBIX BEIIECTBAX: XUpPAX, OEIKax,
yriaeBojax — M HMX pPOJM B JKU3HU 4YeloBeka. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUI.

Kpemnnii, ero pusndeckue n XMMHIECKHE CBOMCTBA, MOJTyUYCHUE
u mnpumenenue. CoeauHeHUs KpeMmHusi B npupoge. OOmue
npeactaBieHuss 00 okcuae kpemaus (IV) m kpemHUEBOH KucoTe.
Cunukatel, HWX  HCIONB30BAHHE B  OBITY,  MEAWIINHE,
IPOMBIIUIEHHOCTH.  BaoicHetiuiue cmpoumenvhvle Mamepuansl:
Kepamuka, cmekio, yemenm, Oemown, dcenezobemon. I[Ipobremvi
0e30nacHo2o  UCNONL308AHUA CMPOUMETbHLIX MAMepualos 8
NOBCEOHEBHOU HCUZHUL.

XHMHUYECKHIi IKCIIePUMEHT: H3ydeHrne 00paslioB HEOPraHUYECKUX
BEIIECTB, CBOMCTB COJSTHOM KHCIJIOTHI; MPOBEIEHHE KaueCTBEHHBIX
peakuuMii Ha XJOPUA-UOHBI H HAOMIOJEHUE TPU3HAKOB UX
MPOTEKaHHUs; OMBITHI, OTpaxamomue (U3NUEeCKUe W XHUMHUYECKHe
CBOMCTBA TaJIOT€HOB M MX COEIMHEHHM (BO3MOXKHO MCIOJb30BaHUE
BHJICOMATEPHAJIOB); O3HAKOMJICHHE C oOpaslamMu  XJOPUJOB

OOBSCHSATH  CYIIHOCTh  JKOJOTHYECKHX  MpoOIeMm,
CBSI3aHHBIX C HAXOXKJEHUEM COCIMHECHHM a30Ta U dochopa
B OKPY’KAIOLIEH cpele;

O0OBSACHSTH OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
aneMeHToB IVA-rpynnel M MX COEIMHEHUH C y4ETOM
CTPOCHHS X aTOMOB;

XapaKTepu30BaTh (PU3UYECKHE U XUMUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB yIJIepo/ia U KPEMHHUS U UX COCTMHEHUN
(okcuIOB yriiepona, YrolibHOM KHCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHS, KPEMHHEBON KHCIIOThI, CHJIUKATOB),
CHOoCcOOBl WX TIONy4YeHUs, NMPUMEHEHHE W 3HAYCHHE B
MIPUPOJIE U )KU3HU YEIOBEKa,

OTpeeNaTh KapOOHAT- U CHIIMKAT-UOHBI B PACTBOPE;

OOBSCHATH  CYIIHOCTh  DKOJOTHYECKUX  TPOOeMm,
CBS3aHHBIX C HAaXOXIECHHUEM VIJIEKUCIOr0 Tra3a B
OKpY>Kalolleu cpee;

WLUTIOCTPUPOBATH B3aMIMOCBS3b HEOPTaHMYECKUX
COEIMHEHHH yriiepoa U OpraHMuecKUX BEIIEeCTB;

TUTAHUPOBATh U OCYIIECTBISATh HA MPAKTHKE XUMUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOEHUS, AeNIaTh BHIBOJIbI
O pe3yNbTaTaM dKCIIEPUMEHTA;

CJIeIOBATH MpaBwiiaM 0€301MacHON paboThI B JTa0OpaTOPUH
IpH  HWCIOJNB30BAHMM  XUMHUYECKOW  TIOCYyIbl |
00opyI0BaHUS;

MPOU3BOUTH BBIYUCIICHUS M0 XUMUYECKHM YPABHCHHSIM;

BBICTpAaUBaTh pa3BEPHYTHIE TMHCHMEHHBIE U YCTHBIC
OTBETHI C OINOpPOM Ha HWHMOpPMAINUI0O U3 YYCOHWKA H
CIPAaBOYHBIX  MaTEpHUaIOB, TPAMOTHO HCIIOJIb30BATh
W3yYECHHBIN NOHATUMHBIN anmapaT Kypca XUuMHH;

WCTIOJIb30BaTh MPH BBIOJIHEHUU yYEOHBIX 3aJaHWd U B
MPOLIECCe HCCIEOBATENIbCKON JIEITEIbHOCTH Hay4HO-
MOMYJSIPHYIO  JINTEPATypy XHMHUYECKOTO COJCepKaHMUS,
CIpaBOYHbIE MaTepHUabl, pecypchl cetu «HTepHET».
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(raloreHu0B); O3HAKOMJICHME C oOpasmamu cepbl U eé
COEJMHEHUSIMU (BO3MOKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB);
HaOJroleHne Tpolecca OOYITMBaHUS —caxapa IMOJ JeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI; H3Y4E€HHE XHMUYECKHX
CBOWCTB  pa30aBIEHHOW  CEpHOM  KHCIOTBL,  IPOBEICHUE
Ka4eCTBEHHON peaklnu Ha cyib(}ar-uoH U HaOM0JeHHE NpU3HaKa
e IpOoTeKaHUs; O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOWCTBAMHM a30Ta,
dbochopa W UX COCNUHEHHH (BO3MOXKHO  HCIIOJIB30BaHUE
BUJIEOMATEPHAJIOB), 00pa3amMu a30THBIX U POCHOPHBIX yI0OPEHUH;
NoJy4YeHue, coOupaHue, paclio3HaBaHME W M3Y4YEHUE CBOMCTB
aMMHaKa; IPOBEJCHUE KaueCTBEHHBIX PEAKIMI Ha MOH aMMOHMS U
dbochar-uoH W  HW3yYeHHWE TPHU3HAKOB HMX  IPOTEKaHUS,
B3aUMOJICVCTBUE KOHILICHTPUPOBAHHOM a30THOM KHUCIJIOTHI C MEIBIO
(BO3MOXHO HCTIONE30BaHUE BUICOMATEPHAIIOB); U3yUYEHUE MOJIEIICH
KPUCTANIMYECKUX  pemEToOK  anmasza, Trpadura, (QyniepeHa;
O3HAKOMJIEHHE C INPOLECCOM a[CcOpOLUM PACTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM IIPOTHUBOIa3a; MOJIY4YEHHUE,
coOupaHue, paclo3HABAHNE U N3Y4YEHUE CBOICTB YIJIEKUCIIOrO rasa;
NpOBE/ICHUE KaYEeCTBEHHBIX PEaKIIfii Ha KapOOHAT- U CUIIMKAT-UOHbI
U M3y4eHHE INPU3HAKOB MX NPOTEKaHUS; O3HAKOMIIEHHE C
IIPOYKIIHEH CUJIMKATHOU [IPOMBIIUIEHHOCTH; pelienue
9KCHEPUMEHTAJIBHBIX 33Ja4 10 TeMe «Ba)kHelne HeMeTalIbl 1 UX
COETUHEHUS.
JdemoHcTpanmu:
e Bujeomarepuaibl: rajloreHbl ¥ UX COEIUHEHUS.
e OO0Opa3ibl XJIOPUIOB.
o Komnekunn (BumeoMaTepHuabl): cepa U €€ COeTMHCHHUS.
e (OOyrnuBaHue caxapa IOJA JEHCTBHEM KOHIIEHTPUPOBAHHOU
CEpPHOM KHUCJIOTHI.
e Komrekuuu: ¢ochop M uX coenuHeHHs. BzaumoneiictBue
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJIBIO.
e Mogen KpHCTAIMUECKUX pemeéToK ainMmasa, rpadwura,
MOJIEKYJIbI pyIIIepeHa.
e AncopOuusi pacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJIEM.
IIpoTuBoras.
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e Bujeomarepuanbl: cuMKaTHas TPOMBIIUIEHHOCTb.
e Mogenu MOJEKyJI OPraHMYECKUX BEIIECTB.
IIpakTyeckue padoTsI:
No 2. Tlony4yeHue COMIIHOM KUCIIOTHI, U3y4YEHHUE €€ CBOMCTB.
Ne3. [TonyueHne ammmuaka, U3y4eHUE €r0 CBOMCTB.
No4. Tlonyuenuwe yriekucioro rasza. KadecTBeHHass peakuus Ha
KapOOHAT-MOH.
No5. Pemienue skciepuMeHTANIbHBIX 3a7a4 Mo Teme «Hemeramby.
Boruuciienus:
® [10 YPaBHEHUSIM XMMHUUYECKHUX PEAKIUH, €CJIN OJIMH U3 PEareéHTOB
IIaH B U30LITKE;
® 00BEMOB Tra30B IO YPAaBHEHHMIO PEAKI[MM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILICHU T'a30B;
® [10 YPaBHEHUSIM XMMUYECKHUX PEaKLINi;
MacCOBOM J0JIM BbIX0J1a IPOJYKTA PEaKLUH;
® [10 YPaBHEHUSIM XMMHUUYECKHUX PEAKIUHI, €CJIN OJIUH U3 PEareéHTOB
JIaH B BHJIE BOJHOI'O pacTBOpa C U3BECTHOW MAaCCOBOM J0JIEH

MeTtamisl 1 Ux
coequHenus. (9

9.)

OO0mas xapakTepUCTHKAa XUMHYECKHX AJIEMEHTOB — METAJIJIOB Ha
OCHOBaHUU UX MoJoxeHus B [leproanyeckoi cucteMe XMuMUYECKUX
snemeHToB JI. M. MenneneeBa u ctpoeHusi atroMoB. CTpoeHue
METaJIOB. Meramnuaeckas CBSI3b u METaJIIn4eCcKast
KpHUCTaJUIMYECKasl pelIETKA. DIEKTPOXUMHUYECKUN psii HANIPSKEHUI
MeTaa JIoB. PU3HUeCKUe U XUMUYECKHIE CBOMCTBA MeTasInoB. OOmue
crocoObl TorydeHus: MeTayuioB. [loHATHE O KOPpO3UHM METAaJIOB,
OCHOBHBIE CHOCOOBI 3alIMTHI MX OT Koppo3uu. CruiaBel (CTalb,
YyryH, AIOPATIOMUHHMA, OpOH3a) M WX NpPUMEHEHHE B OBITY U
MPOMBIIUIEHHOCTH.

Illenounbie MeTamibl: moJjiokeHue B llepumoamdeckoi cucreme
xuMu4deckux 3yeMeHToB 1. V. MeHneneeBa; cTpoeHHE UX aTOMOB;
HaxoXKJIeHne B npupoje. Puznueckue 1 XuMUYECKUe CBOKCTBA (Ha
npumepe HaTpus U Kayust). OKCUIbI U TUIPOKCUIBI HATPUS U KA.
[IprMeHeHre MEeTOYHBIX METAVIOB U X COCIMHEHUN.

[Ienouno3eMeIbHbBIC METAJIbI MAaTHUM 1 KaJIbIIM: IOJ0KEHUE B
[lepuoauueckoit cucremMe XuUMHYeckux oanemenroB [, M.
MeHieneeBa; CTpOEHHE HMX aTOMOB; HAaxO0XXJIEHHE B MPUPOJE.

PacKpbIBaTh CMBICI U3Y4a€MbIX IOHATUN U IPUMEHSTH 3TU
MOHSTHSI TP ONKWCAHWM CBOWCTB BEIIECTB U UX
MPEBPAILICHH;

00BSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB
AJIEMEHTOB-METAJUIOB U UX COETUHEHUH C y4ETOM CTPOCHUS
UX aTOMOB;

XapaKTepu30BaTh CTpOEHHE METaJlJIOB,
(dbu3nUYecKre U XUMUYECKUE CBOWCTBA METAILJIOB;
XapaKTEepPU30BaTh OOIIHE CITOCOOBI TOJYICHHS METAIIOB;
OOBSICHATH O0IIHe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
AJIEMEHTOB-METAUIOB B TpPYINax MU HUX COCIUHEHHUH ¢
YYETOM CTPOEHUS UX ATOMOB;

XapaKTepu30BaTh (PU3NYECKHE U XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METAJIOB U MX COCIUHEHUH (OKCHIOB,
THAPOKCHJIOB,  COJIeH), CIMOocOObl WX  TOJy4YCHUS,
MPUMEHEHHE U 3HAYCHHE B IPUPOJIC U )KU3HU UEITOBEKA,
pacno3HaBaTh ¢ OMOIIIbIO KaU€CTBEHHBIX PEaKIUi HOHBI
METaJJIOB (MarHusi, aTFOMUHUS, IIMHKA, JKeJIe3a, MeJH);

o0mue
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du3nueckie W XUMHUYECKHME CBOMCTBA MATrHMS HW  KaJbIHS.
Baxneiime coenuHeHUs Kanblus (OKCHA, THIPOKCHI, COJIH).
JXKécTkocTh BOBI M CITOCOOBI €€ yCTpaHEHMS.

AJIOMUHUN: nonoxkenue B Ilepumommyeckoil  cucreme
xuMmuueckux sneMeHtoB J[. M. MeHneneeBa; CTpO€HHE aTOMa;
HaxoXxJeHue B mnpupoje. Pu3ndyeckrue M XUMUYECKHE CBOMCTBA
amfoMuHUS.  AMGpOTEpHBIE CBOWCTBa OKCHIA ¥ THIPOKCHA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoil cucteMe XUMHUYECKUX

snemenToB JI. M. MenneneeBa; CTpoeHHE aToMa; HaXOXXICHUE B
npupoje. Puznueckue U XUMUYECKHUE CBOMCTBa sxene3a. OKCHUbL,
ruapokcuabl u conu xenesa(ll) u sxenesa(Ill), nx cocras, cBoiCTBa
Y TIOJIy4YCHHE.
XUMHYEeCKHil IKCTIEPUMEHT: 03HAKOMIICHHE ¢ O0pa3liaMu MeTall-
JOB ® CIUIaBOB, WX (PU3MYECKMMH CBOWCTBAMHU; H3yYCHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHATIOB), OCOOCHHOCTEH  B3aMMOJACHUCTBHUS  OKCHJA
KaJblIMsI W HaTpusi C BOJOM (BO3MOXKHO HCIOJB30BaHHUE
BUJICOMATEPHUAIIOB); HCCIIEIOBAHUE CBOMCTB KECTKOW  BOJIBI;
mpoliecca rOpeHust JKeJie3a B KUCI0po/ae (BO3MOXKHO MCTIOJIb30BAaHUE
BUJICOMATEPUAIIOB);  MPU3HAKOB  MPOTEKAHUS  KAaueCTBEHHBIX
peakiii Ha MOHBI (MarHusl, KaJbIUs, ATFOMUHUS, ITIMHKA, skene3a(1l)
u xene3za(lll), memu(Il)); HaOmroneHWEe W OMHCAHHE MPOIIECCOB
OKpalllMBaHUs IUITAMEHHM HWOHAMHM HATpus, Kalus W  KaJbLHs
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB); HCCIEAOBaHUE
aM(pOTEepPHBIX CBOMCTB TUAPOKCUIA ATFOMUHUS U TUAPOKCUIA ITUHKA;
pEellIeHHE HKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Baxneimue
METaJUIbl U UX COCIMHCHHUSY.

JdemoHcTpanmu:
e (O3HakomJieHHE C O00pa3laMl METaUIOB U CIUIABOB, HUX
($bU3MYeCKUMH  CBOMCTBaMHU. MoJenu  KPUCTALTUYECKUX

PELIETOK METAJIOB.

e Buneomarepuassl: KOppO3Us METAILIOB.

e BsaumopeiictBue Hatpus ¢ Boaol. OKpalllMBaHUE IUIAMEHU
VMOHAMM HATPHsI U KAJIUSL.

OOBSICHATH 3aBUCUMOCTh (PU3NYECKHX CBOWMCTB METAJIOB
OT BUJIa XUMUYECKOU CBSI3U MEX]Yy UX aTOMaMU;
HaOIIOAaTh M ONUCHIBaTh XUMHMYECKHE pPEaKLUUu ¢
MTOMOIIbIO €CTECTBEHHOT'O SI3bIKA U S3bIKA XUMHU;
HaOmIOaTh  JAEMOHCTPUpPYEMbIE UM CaMOCTOSITEIIBHO
MIPOBOAMMBIE OTIBITHI;

OIUCHIBATh CBOMCTBA M3YYaE€MBIX BEIECTB Ha OCHOBE
HaOJII0/IEHUH 32 UX MPEBPALLCHUSIMU;
JOKa3bIBaTh  aM(OTEpHBIH  XapakTep
ruApokcuIoB amoMunus u xenesa(lll);
CpaBHUBATh OTHOLICHUE U3y4aeMbIX METAIJIOB U OKCHIOB
METAJIJIOB K BOJIE;

CpaBHUBATh OTHOUICHUE TMIPOKCUI0B HATPUS, KAIBIUSI U
AIIFOMHHHMS K pacTBOPaM KUCJIOT U ILIeJI0Yei;
pacro3HaBaTh OMNBITHBIM MYTEM THIPOKCHA-UOHBI, MOHBI
Fe2+ u Fe3+;

CJIeZIOBaTh MpaBuiIaM Oe30macHoi paboThl B 1aOOpaTOPUH
IpyU  HUCHOJb30BaHMM  XMMHYECKONM  THOCyabl U
000pyIOBaHUS;

MIPOU3BOJUTH BBIYUCIICHUS [0 XUMUYECKUM YPaBHEHUSIM;
UCIIOJIb30BaTh IPY BHIMOJIHEHUH YU€OHBIX 3a/1aHUI TEKCTHI
yueOHMKa, crpaBounble wmatepuanbl (Ilepuomnyeckytro
cucremy xumudeckux sneMmeHtoB /[l; W; Menneneesa,
TaOJIUITy PacCTBOPUMOCTH KHCJIOT, OCHOBAaHHUW M COJIEH B
BOJIE, MIEKTPOXUMUYECKUH Pl HAPSYKEHUI METAJUIOB);
UCIIOJIb30BaTh MPU BBINIOJHEHUU Y4YEOHBIX 3aJaHUN U B
MpoLEecce MCCIIEAOBATENbCKON AESITENbHOCTH HAy4YHO-
MOMYJSIPHYIO JINTEPATypy XUMHUECKOTO COJEpIKaHUs,
CIpaBOYHbIE MaTepHUabl, pecypchl cetu «HTepHET».

OKCHJOB n
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e OkpalrBaHue IIAMEHU MOHAMU KaJIbIUs.
e BsanMojaelicTBUE OKCHIA KAJIbIH C BOIOM.
e Bujeomarepuansl: TOpeHHE Kelie3a B KUCIOPOAE U XJIOpe.
IIpakTuyeckune padborTbl:
Ne 6. )KE€cTKOCTh BO/IBI M METO/IBI €€ YCTPAaHEHUS.
No 7. PellieHue 3KCIEpUMEHTANIBHBIX 3a7a4 10 TeMe «MeTauib».
Boruuciaenus:
® [10 YPABHECHUSM XMMHUYECKUX PEAKIHM, €CIIM OJAUH U3 PEarcHTOB
JaH B U30BITKE WIH CONCPIKUT IPUMECH;
® MacCOBOM JIOJIM BBIXO/Ia MPOJAYKTA PEAKIUU;
® [I0 YPaBHEHHUAM XMMUYECKUX PEAKIUH, €CIIU OJIMH U3 PEarcHTOB
COICP)KUT MPUMECH.

XuMus
OKpYy>Karoias
cpena. (5 4.)

HoBeie marepuanbl u TexHONOTHMHU. BemecTBa M mMarepualibl B
MOBCEIHEBHOM KU3HU YEJIOBEKA. XUMHUS U 3I0POBBE.

Bbe3omacHoe HUCIIONB30BAHKUE BEUIECTB U XMMHUYECKHUX PEaKIMii B
OBITY.

[IpupoaHbIe HICTOYHUKH YTIAEBOIOPOAOB (YTOJb, IPUPOIHBIN ra3,
He(Th), TPOAYKTBI UX TEepepabOTKH, HX POJIb B OBITY |
MPOMBINIIICHHOCTH.

OCHOBBI 3KOJIOTUYECKOM rPaMOTHOCTH. XUMHUYECKOe
3arpsi3HEHUE  OKpy’Kawomed cpeabl (IpeaesibHO  JTOIMycTUMAast
KoHueHTpanus Bemects — [1JIK).

Ponb xuMum B pelieHHH SKOJIOTHYECKUX TPOOIIeM.
XUMHYEeCKHI IKCIEPUMEHT: H3ydyeHHE OO0pa3lloB MaTepuajioB
(cTeky1o, cruIaBbl METAIIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

XapakTepu3oBaTh pOJIb XUMHHM B pa3IMYHBIX cdepax
JEATENILHOCTH JIF0/IeH, OCHOBHBIC BEIIECTBA M MaTEpPHAJIbI,
MPUMEHSEMBIC B )KU3HU COBPEMEHHOT'O YEIOBEKa;
OOBSACHSTH yCIOBHSI O€30MaCHOTO MCTIOJIF30BAHUS BEIIECCTB
Y XUMHYECKUX PEaKIUi B OBITY;

aHAJIM3UPOBATh M KPUTUYECKH OIEHUBATH HH(OPMAIHIO O
BIMSIHUM  TPOMBIIUICHHOCTH,  CEIbCKOTO  XO3SHCTBA,
TPAHCIIOPTA U JIp.; Ha COCTOSTHUE OKPY’KAIOIIEH Cpe/Ibl;
YMETh OKa3blBaTh IEPBYIO MOMOIIb IPH XHUMHUYECKUX
0XKOTaxX U OTPABIICHUSX;

NPUHUMATh Y4acTHE B OOCYXIEHUH MpoOIeM XUMHUYECKON
M OKOJIOTMYECKOM  HAmpaBICHHOCTH,  BBICKAa3bIBATh
COOCTBEHHYI0O TMO3MIMIO 10 TpolieMe M Tpeasarath
BO3MO)KHBIE ITYTH €€ PEIICHHSL.
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