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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma o mHpOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHWs COCTABIIEHA HAa OCHOBE TPEOOBAHHM K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaTebHON MPOrpaMMbl OCHOBHOTO 001iero odpaszoBanus, npeactaBieHHbX B DI'OC OO0, a takxe (enepanbHOil paboueit
MPOTpaMMBbI BOCITUTAHUSI.

[IporpamMma o uHpopmaTHke Aa€T MpeCTaBICHHE O LeNsX, 00IIel cTpaTernu 00y4eHHsl, BOCHUTAHUS U Pa3BUTUSI 00YJAIOIIUXCS CPECTBAMU
nH(pOpMaTUKH Ha 0A30BOM YpOBHE, YCTaHABIHMBACT 00S3aTENIbHOE MPEAMETHOE COICpXKAHUE, MPEAyCMATPUBAET €ro CTPYKTYpHUPOBAHUE IO
paszenam u TeMaM.

[IporpamMmma mo mH(pOpMATHKE OMpEAeseT KOJWYSCTBEHHbIE M KAaueCTBCHHBIC XapPAKTEPUCTUKH y4eOHOro MaTepuana JUisi KaKIoro roja
U3Y4YECHUs, B TOM 4YHUCJIE HJs COAEPKATEIbHOTO HAIOJHEHUS Pa3HOro BHJAAa KOHTPOJIA (MPOMEKYTOYHOM aTTecTaly O0ydaroIuxcs,
BCEPOCCUHCKHX MPOBEPOYHBIX PabOT, TOCYIapCTBEHHOW UTOTOBOM aTTECTAIUN ).

[IporpamMma o uH@OpMaTHKE SBISETCS OCHOBOW JUIS COCTABIIEHUS aBTOPCKHUX Y4YEOHBIX NMPOrpaMM, TEMATHUYECKOIro IUIAHMPOBAHHS Kypca
YUUTEJIEM.

HenssmMu n3yuenrss ”HGOPMATUKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS SBISIOTCS:

® (hopMHUpPOBAHHE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH MH()OPMATUKH, JOCTHKCHUSIM HAYyIHO-
TEXHUYECKOTO Mporpecca U 00MIeCTBEHHOW MPAKTHKH, 32 CUET pa3BUTHUS MPEICTABICHUI 00 HH(OpMAIK Kak O B)KHEHIIIEM CTPAaTEeTHIeCKOM
pecypce pasBUTHs JIMYHOCTH, TOCYAApCTBa, OOIIECTBA, MOHUMAHUS POJIU HH(POPMAIIMOHHBIX MPOIECCOB, WH()OPMANMOHHBIX PECypCOB H
MH(POPMALIMOHHBIX TEXHOJIOTHH B YCIOBUAX LU(PPOBO TpaHChOpMALIUK MHOTHUX cep )KU3HU COBPEMEHHOT0 O0IIIECTBa;

® 00eCIIeYeHNEe YCIIOBHIA, CITOCOOCTBYIONIUX PA3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS KaK HEOOXOIMMOTO YCIOBUS MPO(ecCHOHAIBHOM
NESATETLHOCTH B COBPEMEHHOM MH()OPMAITMOHHOM OOIIECTBE, MIPEAMOIATatoIEro CIIOCOOHOCTh 00yJaromerocsi pa3ouBaTh CI0KHBIC 3a7a491 Ha
0oJsiee MPOCTHIE MO/13a/1a4M, CPABHUBATH HOBBIE 33JIa4M C 3aJa4aMi, PEIIEHHBIMHU paHee, ONPEeNATh IMar JJis JOCTHKEHUS pe3yabTaTa U Tak
nanee;

® hOpMHUPOBAHHE W PA3BUTHE KOMITETCHIINH OOydJalONIMXCsl B 001aCTH UCHOIb30BaHUS HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA, B
TOM YHCJIC 3HaHUH, YMEHUI W HaBBIKOB pabOTHI ¢ HH(OPMAIUEH, TPOrpaMMUPOBaHHSI, KOMMYHHKAIIMA B COBPEMEHHBIX IU(PPOBBIX Cpeaax B
YCIIOBUSX o0ecrieueHuss THHOPMAITMOHHON 06€30MaCHOCTH JIMYHOCTH 00YJar0IIerocs;



® BOCIIUTAaHHE OTBETCTBEHHOTO M W30MPATENbHOTO OTHONICHUS K WHQPOpMAIMM C YYETOM TMPABOBBIX M OTHUECKUX aCIEKTOB €&
pacrpoCTpaHeHHsI, CTPEMJICHUS K MPOJIOJHKEHUIO 00pa30BaHus B 00JacTH MH(POPMALMOHHBIX TEXHOJIOIMH U CO3UAATENBHON NESTETbHOCTH C
MPUMEHEHHEM CPEeACTB HH(POPMALIMOHHBIX TEXHOJIOTHA.

NudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

® CYIIIHOCTh HMH(MOPMATHKM KaK HAYYHOH JIUCHUIUIUHBI, HW3yYaromleil 3aKOHOMEPHOCTH TIPOTEKaHWUS W BO3MOXKHOCTH aBTOMAaTH3AINH
WH(POPMAIIMOHHBIX TPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

® OCHOBHEBIC 00JIaCTH MPUMEHEHUST HHPOPMATHKH, TPEXKIe BCEro NH(GOPMAIMOHHBIE TEXHOJIOTHUH, YITPABJICHHUE U COLUATBHYIO chepy;

® MEXKTUCIUTITMHAPHBIN XapakTep HHPOPMATUKU U HHPOPMAITMOHHOH JIeSATEITHPHOCTH.

W3yuenmne nHPOPMATHKH OKA3bIBAET CYNIECTBEHHOE BIMSHUE HA (POPMUPOBAHHE MUPOBO33PEHUST 00YYAIOIIETOCS, €0 YKU3HCHHYIO TTO3HIIHIO,
3aKJIaIbIBACT OCHOBHI TIOHUMAaHHS MPUHIUIOB (YHKIIMOHUPOBAHUS W WCIOJIB30BaHUS WH(OPMAIMOHHBIX TEXHOJOTUH KaK HEOOXOIUMOTO
WHCTPYMEHTa TMPAKTUYECKU JFOOOH MAEITeNTbHOCTH W OJHOTO W3 Hamboyiee 3HAYUMBIX TEXHOJIOTMYECKUX JIOCTHIKEHUH COBpPEMEHHOM
[UBUIU3AlMU. MHOTHE MPEJAMETHbBIC 3HAHUS M CIIOCOOBI IeATEIHHOCTH, OCBOCHHBIE O0OYJAIOIIUMUCS TIPH H3y4EeHUN MHPOPMATHKH, HAXOJIST
NPUMEHEHHE KaK B paMKaxX 00pa30BaTeIbHOTO Mpoliecca MPH H3yYeHUHU APYTUX MPEIMETHBIX 001acTel, TaK U B MHBIX JKU3HEHHBIX CUTYAITHSIX,
CTaHOBSITCS 3HAYUMBIMH JIUIsI JOPMHUPOBAHUS Ka4eCTB JIMYHOCTH, TO €CTh OPHCHTUPOBAHBI Ha (POPMUPOBAHUE METATIPEAMETHBIX M JIMYHOCTHBIX
pE3yIbTaTOB O0yUYECHHUSI.

OcHoBHbIE 331a4K yueOHOro npeameta «MHpopmaTuka» — chopMUpoBaTh y 00ydarOIHXCs:

® [IOHMMaHKEe NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHUS OOBEKTOB IU(PPOBOTO OKPYKEHHMS, MPEJICTABICHUS 00 MCTOPUU M TEHACHIHUAX
pa3BuTHs HH(GOPMATUKH NIeproia U(PPOBOI TpaHCHOPMAIIH COBPEMEHHOTO OOIIECTBA;

® 3HAHUS, YMEHHSI U HAaBBIKM T'PAaMOTHOW IOCTAHOBKH 3aJla4, BO3HUKAIOUIMX B MPAKTUYECKOH JESTEIbHOCTH, JUISI MX PEIICHUS C MOMOIIBIO
MH(QOPMAIIMOHHBIX TEXHOJIOTUH, YMEHHS U HaBBIKH ()OPMATN30BAaHHOTO OMMCAHUS ITOCTaBJICHHBIX 3a/1a4;

® 0a30BbIe 3HaHUSI 00 HH(YOPMAITMOHHOM MOJICIIMPOBAHUH, B TOM YHCIIE O MATEMAaTHYECKOM MOJIEINPOBAHNHY;

®3HAHHE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M YMEHHE MPHUMEHATh 3T 3HAHUS JAJS MOCTPOCHUS AITOPUTMOB pEIICHHUs 3ahad Mo UX
MaTeMaTHYECKUM MOECTISIM;

® YMCHHUSI M HAaBBIKM COCTABJICHHUS MPOCTHIX MPOTPAMM II0 IMOCTPOESHHOMY AJITOPHUTMY Ha OJHOM M3 SI3BIKOB HMPOTPAaMMHPOBAHHS BBICOKOTO
YPOBHS;

e yMEHHUSI U HaBBIKU >(PPEKTHBHOTO HCIOJIH30BAHUS OCHOBHBIX THIIOB MPHKJIAIHBIX HPOrpaMM (MPHIOKEHHI) OOIIEro Ha3HAUYeHUs H
MH(POPMAIIMOHHBIX CUCTEM ISl PEIICHHs C UX MOMOIIBIO MPAKTHUYECKUX 3ajay, BiaJeHHE 0a30BBIMH HOPMaMHU HWH(GOPMALMOHHON ITHKH U
mpaBa, OCHOBaMH MH(GOPMAITMOHHONW 0€3011aCHOCTH;



® yMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YyJIbTaThl PEHICHHs MPAKTUYECKUX 3a]1a4 C MOMOIIBI0O HH()OPMALIMOHHBIX TEXHOJIOTUN, TPUMEHSTh
IIOJIyYE€HHBIE PE3YJIBTAThI B IPAKTUYECKON JEATEILHOCTH.

Llenn u 3amaun u3ydeHHs WHGPOPMATUKA HA YPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHHUs ONPEIEINSIOT CTPYKTYPY OCHOBHOTO COJEpIKaHUs
y4eOHOro NMpeAMeTa B BUJIE CIEAYIOMINX YETHIPEX TEMAaTHUYECKUX Pa3/AeoB:

o 1 poBasi TPaMOTHOCTb;

® TCOPETUYECKHUE OCHOBBI HH(POPMATHKHY;

® AJITOPUTMBI U IPOTPaMMUPOBAHHUE;

® UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha u3yuenune nadopmarruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 ygaca: B 7 kiacce — 34 gaca (1 gac B Henenio), B 8 kimacce — 34 yaca (1 gac B

Heneno), B 9 kiracce — 34 vaca (1 4ac B Hezemio).

COILEPKAHUE YYEBHOI'O IPEJIMEHTA, YYEBHOI'O KYPCA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHUE TOHATHS

IIpenmer xumuu. Ponp XxuMuu B )KU3HU YeI0OBEKa. XMMHMs B CUCTEME HayK. Tena u Beniectsa. usznueckue CBOMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BelecTB. [loHaTrne o MeTonax no3Hanus B xuMuu. YucTtele BemecTa U cmecu. CnocoOsl
pa3IeNICHUs] CMECEM.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 31€MEHTHL. CUMBOJIBI XUMHUYECKUX 3JEMEHTOB. [IpOCThIE U CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUYECHHUE.

Xumuyeckasi ¢opmyna. BaleHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHass aromHas Macca. OTHOCHTENbHas MOJIEKYJIsIpHas Macca. MaccoBas [0S XMMHYECKOrO JJIEMEHTa B
COCIMHEHHUH.

KosmuectBo Bemectsa. Moss. MossipHas macca. B3auMoCBsA3b KOJIMYECTBA, MACCHI M YHMCIIA CTPYKTYPHBIX €JUHUIL
BemecTBa. Pacué€rel mo hopmynamM XUMHUYECKUX COSTMHEHUM.

Pu3znueckrue U XMMHUYECKHUE SBICHUSA. XUMHUYECKas pPeakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHUs MAacChl BEILECTB.
Xumnyeckue ypaHeHus. Kiiaccupukanys XuMHUUECKUX peakMi (COeIMHEHMs, pa3I0KEHUs, 3aMEIIeHNs, OOMEHa).



Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOHN MOCY/I0M, MpaBuiIaMH paboThl B Jaboparopuu u npuéMamu oOpaIieHus ¢ J1abopaTOpHbIM
o0opynoBaHHEM, M3y4YeHHE U ONHcaHue (U3NYECKUX CBOMCTB OOPA3LOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢usnueckux (mIaBieHUE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B CTYyNKe, KUIEHHWE M KOHJCHCAIUs BOJIbI) WU
XUMUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE MEJHOM NPOBOJOKH, B3aUMOJCHCTBHE MeJa C KHCIOTOW) SIBICHUH,
HaAOJII0/IEHUE U OMHMCAaHUE MPU3HAKOB MPOTEKAHMSI XMMUYECKUX peakluil (pa3iokeHHe caxapa, B3auMOJICHCTBUE CEPHOM
KHUCIIOTHI C XJOpHUIOM Oapus, paznoxkenue ruapokcuaa meau (II) mpu HarpeBanuu, B3anMoAeHCTBUE JKeJie3a C paCTBOPOM
comu meau (II), u3ydyeHuwe cmocoOOB pasleneHuss cMeceil: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBaHME, BHIAPUBAHUE,
AUCTWIUISLMS, Xpomarorpadus, MpPOBEACHUE OYUCTKH TOBApPEHHOW COJIM, HAOMIONEHHWE M ONHCAHUE PEe3yJbTaTOB
MPOBEIEHUS OMBITA, UIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MACChl, CO3/JaHUE MOJIENIeH MOJIEKYI (IIapOCTEPKHEBBIX).

Baxkueiume npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — ainemMeHT U mpocToe BemiecTBO. HaxokeHune kuciopoja B
npupone, ¢uznyecKue M XUMHUYeckhe cBoWcTBa (peakuuu ropenus). Oxcupasl. Ilpumenenue kucnopoga. CrocoObl
MOJIyYEHHUsI KUCIOpoAa B 1ab0patopuud M MpOMBIIUIEHHOCTH. KpyroBopot kucinopoaa B mnpupoae. O30H — auioTponHas
MOAU(UKALIUS KUCIOPOIa.

TeroBoit >PheKT XMMUYECKON peaklnu, TEPMOXMMUYECKHE YpPaBHEHUS, SK30- U DHJIOTEPMHUUECKUE PEAKIIUHU.
TomnuBo: yronb u MeTaH. 3arpsi3HeHHE BO3/yXa, YCHICHUE TApPHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bognopon — anemenT u npocrtoe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, Gu3ndecKkue 1 XUMUYECKUE CBOMCTBA,
NpUMEHEHUE, CIOCOObI MosTydeHus. KuciaoTsl u comnu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoMCTBa BoAbl. Boma kak pactBopurenb. PacTtBopel. HackllieHHbIE M HEHACBIIEHHBIE PACTBOPBI.
PactBopuMoOCTSh BeliecTB B Boje. MaccoBast 0Ji BEIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUs. Ponb
pacTBOPOB B MPHUPOJAE U B KU3HU 4esnoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHUE NpUpOAHbIX BoA. OxpaHa U
OYHCTKA MPUPOJHBIX BOJ.



Knaccudukamms aeopranmdeckux coenuaeHnii. Oxcuapl. Kimaccudukamms okCuoB: cosieobpasyronire (OCHOBHBIE,
KHCIIOTHBIE, aM(oOTepHbIe) M HecosieoOpasyommue. Homenknarypa okcumoB. Dusznyueckue W XUMHUYECKHE CBOWCTBA
okcu1oB. [lomydenue okcuaoB.

OcHoBanus. Knaccudukauuss OCHOBaHMIA: IIENOYM M HEPACTBOPUMBbIE OCHOBaHMs. HoMeHknaTypa OCHOBaHHIA.
DOU3NYECKNE U XUMUYECKUE CBOMCTBA OCHOBAaHMUM. [loyyeHne oCHOBaHUU.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @u3udeckue W XMMHUYECKHE CBOWCTBA KHUCIOT. Psin
aktuBHocTy MeTtauioB H. H. bekerosa. [lonyuenune kucnor.

Comu. Homenknarypa coneit. ®u3nueckue 1 XMMAYEeCKUE CBOMCTBA cotiel. [lomyuenue conei.

I'eneTnueckas CBSI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKChepumenm:

Ka4ueCTBEHHOE ONPEICTICHNE COIePKAHUSI KHCIIOPO/ia B BO3IyXe, MOTyYeHNEe, COOUpaHue, paclio3HaBaHUE U U3YUCHUE
CBOMCTB KHCJIOPOJa, HAOJIOICHHE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJOM U yCIIOBUSI BO3HUKHOBEHHS M TIPEKPAIICHUS
ropeHus (moxapa), O3HaKOMJIEHHME C o00pa3laMyd OKCHJOB M ONUCAaHUE HX CBOMCTB, NOJIy4eHHE, COOUpaHue,
pacno3HaBaHWe M M3y4YeHUE CBOMCTB BOJOpoJa (ropeHue), B3aumojeincteue Boaopoaa ¢ okcuaom menu (II) (BozmoxkHo
MCIIOJIh30BaHNE BUACOMATEPUAJIOB), HAOMIOIeHNEe 00pa3IloB BEIIECTB KOJIUYECTBOM | MOJIb, HCCeOBaHNE OCOOCHHOCTEM
pPacTBOPEHHUS BELIECTB C PA3JIMYHON PACTBOPHUMOCTBHIO, NPUTOTOBJIEHHUE PACTBOPOB C OMPEACIEHHOW MaCCOBOWM NOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJICUCTBUE BOJIbI C METaUIaMu (HATpPUEM M KallbllueM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), UCCIIEIOBAHUE OOPa3l0B HEOPraHUYECKUX BEIIECTB PA3MYHBIX KJIACCOB, HAOJIOJEHHE N3MEHEHMUS
OKpacKy MHIUKATOPOB B pacTBOpaxX KUCJIOT U IIesiovel, u3yueHue B3aumoaeiictBust okcuaa meau (I1I) ¢ pactsopom cepHoit
KHUCJIOThI, KHCJIOT C METAJUIAaMHU, PEAKLIUN HEUTpaIu3aluvu, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJHOTO
MeTajuia APYTUM U3 PacTBOPA COJIM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHenmme Ki1accbl HEOPraHn4eCKUX
COEIMHEHUI.

Iepuoanuyeckunii 3axkoH u Ilepuoanueckas cucrema xummuueckux iemMeHToB JI. . MenaeneeBa. CTtpoenue
aTOMOB. XHUMHYeCKadA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[TepBbie MOMBITKY KJIACCU(DHUKAIIMNA XUMAYECKHUX 3JIEMEHTOB. [IoHSATHE O TpyNIax CXOTHBIX 3JIEMEHTOB (IIEJIOYHBIC U
IEJIOYHO3EMETBHBIE METAIIBI, TaJOTEHBbI, MHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amM(pOTEpHBIC OKCHIBI U
TUAPOKCUIBI.



Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xumudeckux sneMeHToB 1. M. Menaeneesa. Koporkonepuonnas n
muHHOTiepuoaHas (popmsl [leproanueckoit cuctembl xumuueckux snementoB 1. Y. Mengeneesa. [leproasl u rpymnmsi.
PU3NYECKUN CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U IPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB atoMHbIX saep. M3oromsl. OnexkTpoHbl. CTpoeHHE IEKTPOHHBIX 000JIOUEK aTOMOB
nepBeix 20 xumuueckux saeMeHToB llepuommueckoit cuctembl JI. M. MenaeneeBa. XapaKTEpUCTHKA XUMHUYECKOTO
AJIEMEHTA I10 €ro noJjiokeHuro B Ilepuoandeckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs pPaJuyca aTOMOB XHMHYECKMX 3JIEMEHTOB, METAUIMYECKHMX M HEMETAJUIMYECKUX
CBOJCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue llepnoguueckoro 3akoHa u lleproauyeckod CUCTEMBI XMMHYECKUX 3JIEMEHTOB JUIsl PAa3BUTHS HAYKU U
npaktuku. . 1. MenneneeB — y4€HbIN U TPaXIaHVH.

Xumuueckasi cBsa3b. KoBaneHTHass (HOJIsIpHAs M HENOJSIPHAs) CBSI3b. OJEKTPOOTPULIATEBHOCTh XUMHUYECKUX
anemMeHToB. OHHAas CBA3b.

Crenenp oxucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENBbHBIE peakuuu. lIponecchl OKHMCIEHHS W BOCCTAHOBIICHHS.
OxucinTeny 1 BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasIoB BEIIECTB META/UIOB U HEMETAJVIOB, B3aMMOICHCTBHE THAPOKCHIA IIUHKA C pACTBOPAMHU KUCJIOT U
1IeJI04Yei, MPOBEICHUE OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN (TOpEeHHE,
peaKkIuu pa3ioKeHUs, COSTUHEHHUS).

Mesxcnpeomemnmnuwie ceasu

Peanuzanusi MeXIpeIMETHBIX CBSI3€M MPU U3YUYCHUU XUMHM B 8 KJIaCCE€ OCYILECTBIIAETCA Yepe3 UCIOIb30BAHUE KaK
OOIMX €CTECTBEHHO--HAYYHBIX IOHSATUM, TaK W TOHSITUH, SBISIOMIMXCS CHUCTEMHBIMU JJI OTJEJBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO--HAYYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHaJIN3, CUHTE3, KITacCU(pUKAIIHS,
NEePUOANYHOCTh, HAOIIOACHUE, DKCTIEPUMEHT, MOJICITMPOBaHUE, U3MEPEHUE, MOJICIb, SIBJICHHUE.



®dusuka: marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHJ, HU30TOIbI, PAAUOAKTHUBHOCTb, MOJIEKYJA,
ANEKTPUYECKUN 3apsij, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
M3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpANIb, TOPHBIE IMOPOJBI, TOJIE3HBIE HCKOIA€MbI€, TOIUIMBO, BOJHBIC
PECYPCHL.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKIMs

ITepunoanyeckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMeHToB J[. 1. MenneneeBa. CtpoeHue aToMOB.
3aKOHOMEPHOCTH B H3MEHEHHWHM CBOMCTB XUMHMYECKMX JJEMEHTOB TNEPBBIX TPEX IEPUOJIOB, Kaiusl, KaJlblUid U HX
COEIMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM 3JIEMEHTOB B [lepruoandecKkoi cucteme u CTpOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATUIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA
OT THUIA KPUCTAUIUYECKON PEIIETKA U BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHUMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHUN, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMAYeCKUX peakinii Mo pa3IuIHbIM MpU3HAKaM (IO YHCIY M COCTaBy YYaCTBYIOIIUX B PEAKIIUH
BEIIIECTB, MO TEIIOBOMY 3 (DEKTy, MO0 M3MEHEHHIO CTETICHEHW OKUCIICHHS XUMUYECKUX BJIEMEHTOB, MO 0OpaTUMOCTH, IO
y4acTHIO KaTajauzaTopa). DK30- U SHAOTEPMHUYECKUE PEaKIIUU, TEPMOXUMUYECKUE YPaBHEHUS.

[Tonsatre o ckopocth xumMuueckor peakiuu. [loHsTHE 00 0OpaTHUMBIX W HEOOPATUMBIX XHMHYECKHUX DPEaKIIMIX.
[ToHsiTHE O TOMOTEHHBIX M TeTeporeHHbIXx peakuusax. [lonsthe o karamusze. IloHATHE O XMMHYECKOM PABHOBECHH.
@DakKTOpPHI, BIUSAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIINU U TTOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM, YJICKTPOHHBIM OaJlaHC OKUCIUTEIBHO-BOCCTAHOBUTEIBLHON PpEaKIUU.
CocTaBlieHUE YpPaBHECHUH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMN C HCIOJIb30BAHUEM METO/IA AJIEKTPOHHOTO
Oaianca.

Teopusi 3NEKTPOJUTUUECKON AUCCOIMALMU. OJIEKTPOJUTHl U HEINEKTPONUThl. KaTmoHbl, aHuOHBI. MexaHu3M
JUCCONMAIINN BEIIECTB C Pa3IWYHBIMH BUJAMU XUMHUYeCKou CBs3u. Cremenp auccornmaruu. CuibHBIE W Cia0ble
3JIEKTPOJIUTHI.



Peakuuu moHHOTO OOMEHa. YCIOBHS NMPOTEKAaHUS PEaKIMil MOHHOTO OOMEHa, MOJHBbIE U COKpAIIEHHbIE MOHHbBIE
ypaBHeHUs1 peakiuid. CBOWCTBa KHCIIOT, OCHOBAaHWUN ¥ COJIEM B CBETE€ MPEACTABICHUA 00 JICKTPOIUTHICCKOM
nucconnanvu. KauectBeHHble peakuny Ha MOHBIL. [IoHATHE O rTMUAPOIN3E COJIEN.

Xumuueckuit IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTALIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAIIIOB
(rpaduta u anmasza), CIOKHBIX BEIIECTB (XJIOpUIA HATPHsI), UCCIAEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICHUCTBUS Pa3IMUHbIX (DAKTOPOB, UCCIIETOBAHUE AIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOLUAIIUT
KHUCIIOT, IIeJI04e U cosiel (BO3MOXHO HMCIOJIb30BAaHUE BHJIEO MATEpUAJIOB), MPOBEJIEHUE OIBITOB, MJUIIOCTPUPYIOIIUX
NPU3HAKU MPOTEKAHMS peakuii HOHHOro oOMeHa (0Opa3oBaHME Ocajika, BbIIENEHUE ra3a, 00pa3oBaHUe BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUud  (FOpEeHHe, peakIuu PaslIoKeHHUs,
COEIMHEHHMSI), PACIO3HABAHME HEOPraHMYECKUX BEUIECTB C ITOMOINBI0 KAYECTBEHHBIX PEAKLIUN HA HOHBI, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTauibl 1 X coeIMHEHUS

OO61ast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEeHU okuciaeHus. CTpoeHue
1 (PU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — raJlOT€HOB. XMMUYECKHE CBOWCTBA HA MpUMeEpE XJIopa (B3aUMOJIECUCTBHE C
METaJuUlaMH, HEMeTaJlaMu, wenoyamu). XuopoBojaopod. ConsiHas KHUCIIOTa, XMMHYECKHME CBOWCTBA, IOJYYEHUE,
IpuMeHeHue. JlencTBre XJiopa U XJIOPOBOAOPOAA HAa OPraHM3M 4YeJOBEKa. BakHeMIue XJIOpUAbl U UX HAXOXKICHHE B
IpUPO/IE.

O6mass xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEeHU
okucienus. CTpoeHne U QU3NUECKHE CBOIMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEepbl. AJTOTPOMHbBIE MOAU(PUKAIIUU
KHCIIOpoJla M cepbl. XUMHUUecKHe cBoicTBa cepbl. CepoBOJopo, CTpoeHue, (Pu3HuecKue U XHUMHUYECKHE CBOWCTBA.
Oxkcunpl cepbl Kak MPEeACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHasi KUCloTa, (PU3NYecKue U XMMUYECKUEe CBOMCTBa (00uue
KaK MpeACTaBUTENS Kilacca KUCIOT W crnenuduyeckue). XUMHUUECKUE PEaKIMH, JIEKAIUe B OCHOBE IMPOMBIIIIEHHOTO
croco0a MojgyyeHus: cepHor KuciaoThl. [Ipumenenue cepHoit Kuciotel. Coiau cepHOM KUCIOThI, KAYECTBEHHAs PEeaKIUs Ha
cynabdar-uoH. Haxoxaenue ceppl M €€ COEAMHEHUH B NpUpoOJe. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpeabl
COEIMHEHUSIMH Cephl (KUCIOTHBIE TOXKIH, 3arpsi3HeHNE BO3AyXa U BOAOEMOB), CITIOCOOBI €ro MPEI0TBPAICHHS.



OOmiasi xapakTepucTtuka 3JaeMeHTOB VA-rpynmnbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTENEHU
OKHCJIeHUs. A30T, paclipoCTpaHEHUE B MpUpoje, pu3NUecKne U XUMHYeCKHe cBoiicTBa. KpyroBopor azoTa B mpupoe.
AMMuak, ero (U3MYECKHE M XMMHUYECKHE CBOWCTBA, MONydeHHUE W mnpuMeHeHune. Conu amMMOHUS, WX (U3UYECKUE U
XMMUYECKUE CBOMCTBA, NMpuMeHeHue. KauecTBeHHas peakiusi Ha HMOHBI aMMOHHMsS. A30THas KUCIOTa, €€ MOIy4YeHUE,
¢u3nUecKkue U XMMHUYECKHe CBOMCTBA (00IIME Kak MpPeACcTaBUTENs Kiacca KHUCIOT M crneuuduueckue). VMcnoap3oBaHue
HUTPATOB M COJIEH aMMOHHSA B KayeCTBE MUHEPAIbHBIX yH0OpeHHil. XMMHUYECKOE 3arpsi3HEHHE OKPY>KaIOLIEH Cpeabl
COCIUHEHUSIMU a30Ta (KUCJIOTHBIE MOXKIHW, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOJAOEMOB). Docdop, alIOTPOIHBIE
moaudukanuu dhochopa, puznueckue u xumuueckue cpoiictea. Oxcuna dhochopa (V) u pochopnas kuciora, hpusudeckue
U XUMHUUYECKHUE CBOICTBA, noiyueHue. Mcnonb3zoBanue hocharoB B kKauecTBe MUHEPATbHBIX YAOOPEHUH.

O6mast xapakrepuctuka 3JeMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOEHHMSI aTOMOB, XapaKTEpHbIE CTENEHU
OKHCJIEHUS. YTIEpOl, aJUIOTPONHbIe MOAU(PUKALINY, PACIPOCTPAHEHUE B MIPUPOAE, PUINUECKUE U XUMUYECKUE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepona B npupoze. OKCuabl yriepoja, ux Gu3ndecKue U XMMHYECKUe CBOMCTBA, IeWCTBUE Ha
’KUBBIE OpPTraHU3MBbI, MOJTYYEHHUE U NPUMEHEHHE. DKOJOTMYECKHE MpoOJieMbl, CBsI3aHHbIE ¢ OkcuaoMm yriepoaa (IV),
rUnoTe3a TI00aJbHOIO MOTEIUICHUS KiUMaTa, NapHUKOBBIM 3(dekt. YroabHas Kuciora U €€ coid, ux (u3nYecKue u
XUMHUYECKHE CBOWCTBA, MOJyuyeHHWE U TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3S1CTBE.

[lepBoHauyanbHblE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUAX yriepoaa (MeTaH, STaH, JTUJICH,
aleTUJICH, ATaHOJI, TJIMLEPUH, YKCyCcHas Kuciota). [IpupojHble MCTOYHMKU YTIeBOAOPOAOB (yroyib, MPUPOJHBIN Tas,
He(PTh), MPOAYKTHI UX MepepadOoTKH (OEH3UH), UX POJIb B OBITY W MPOMBINLUICHHOCTH. [IoHSITHE O OMOJIOTUYECKH BaXKHBIX
BEIIECTBAaX: JKHUpaX, Oelkax, yrieBoJax — M MX POJU B JKU3HHM 4YeloBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUM.

Kpemnuii, ero ¢puzndeckue 1 XuMUYECKUE CBOMCTBA, MOJydeHue u npuMeHeHre. CoeIMHEeHNs KPEMHHUsS B IPUPOJIE.
O6mume npencrabienus o0 okcunae kpemHusi (IV) u kpemHueBoit kucinore. CUIMKaThl, UX MCIOJIb30BAHHE B OBITY, B
POMBIIIEHHOCTH. BaxkHeliue cTpouTenbHble MaTEpUAlIbl: KEpaMUKa, CTEKJI0, LIEMEHT, OETOH, Kene300eToH. [IpobneMsl
0€30IMacHOT0 HCIOIb30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn:



M3ydeHue 00pa3I0B HEOPTAHNYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, MPOBEJCHNE KAUECTBEHHBIX PEAKITUi Ha
XJIOPUI-UOHBI U HAOJIOICHHUE MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaKAOIMNe (HU3NISCKNEe U XUMHUYECKHE CBOMCTBA
TAJIOTEHOB W WX COCIMHEHHMH (BO3MOXHO HCITOJIb30BAaHWE BHUICOMATEPUAJTIOB), O3HAKOMJICHHE C 0OpasiiamMu XJIOPHUIOB
(ramoreHuI0B), 0O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeNMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
HaOMoIeHne TMpollecca OOYrJIuMBaHUS caxapa I0J] JACUCTBUEM KOHIEHTPUPOBAHHONM CEpPHOM KHUCIOTHI, H3y4YEHHE
XUMHUYECKUX CBOMCTB pPa30aBIEHHOM CEpHON KHUCIOTHI, TMPOBEJCHHWE KAueCTBEHHOW peakluu Ha CylbpaT-uOH U
HaOIIoZIcHNE TIPU3HaKa € MPOTEKaHUs, O3HAKOMJICHUE ¢ (PM3UYECKHMMH CBOMCTBaMH a30Ta, (ochopa m UxX coeaMHEHUI
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), 0Opas3iaMu a30THBIX U (POoChHOPHBIX yIOOpEeHUi, MoTyuyeHue, cCooupaHue,
pacno3HaBaHWe U WM3Y4YEHUE CBOWCTB aMMHUaKa, MPOBEJICHUE KAYECTBEHHBIX peaKIMil Ha MOH aMMOHHUs U (ochaT-uoH u
U3y4YeHHUE MPU3HAKOB MX MPOTEKaHUs, B3aMMOJCHCTBUE KOHIIEHTPUPOBAHHOW Aa30THOW KHUCIOTHI C MEIbIO (BO3MOKHO
WCIIOJI30BAaHNE BHUACOMATEPUATIOB), M3YYCHHE MOJENCH KPUCTAUIMUECKHX PEmETOK anmasza, rpaduta, (QyiepeHa,
03HAKOMJICHUE C TIPOIIECCOM aJCOPOITMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTA3A,
NoJiyueHue, coOMpaHue, pacrlo3HaBaHUE U U3yUEHHE CBOMCTB YIJIEKUCIIOTO ras3a, MpoBeJACHNEe KaUueCTBEHHBIX peakuil Ha
KapOOHAT W CHUJIMKAT-MOHBl WU HW3Y4YEHUE NPU3HAKOB MX MPOTEKaHUsS, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOM
MIPOMBIIIEHHOCTH, PEIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHellne HeMeTallTbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmrast xapakTepUCTHKAa XMUMHYECKUX SJIEMEHTOB — METAJIOB Ha OCHOBAaHWHM WX ToJiokeHHs B [lepmommdeckoit
cucrteMe Xxumuueckux snemeHtoB [[. . MenneneeBa u crpoenus atoMoB. CTpoeHHE MeTauioB. MeTtamueckas CBs3b U
METAJUIMYECKAS KPUCTAJUIMYECKAss PEHETKA. OJNEKTPOXUMUYECKUN PSAJ HaNpsHKEHUH MeTauioB. (PuU3MYECKHE W
XUMUYECKHEe CBOMCTBAa MeTaiioB. OOmue crnocoObl MOMyYeHUs METaIoB. [IOHATHE O KOPPO3WH METAIJIOB, OCHOBHEIC
CroCcOOBI 3amUThl UX OT Koppo3uu. CruiaBwl (CTanb, YyTyH, AIOPATIOMUHWN, OpOH3a) M WX MPUMEHEHHE B OBITYy H
IPOMBILLJIEHHOCTH.

[Ilenounsle MeTaJUIBL: MOJIOKEHUE B [leproanueckon cucreme xumuiyeckux aneMeHToB /. 1. Menneneesa, ctpoenue
X aTOMOB, HaxoXJeHue B mpupoje. Ousznyueckre U XUMHUYECKUE CBOWCTBa (Ha mpumMepe HaTpus W Kamus). OKCuAbl U
TUAPOKCUBI HATpHs U Kanud. [[puMeHeHre eT0YHbIX METAJIJIOB U UX COCTMHEHUM.



[[lenouyno3emMenpHBIE METAIUIBI MATHUM U KAJIBLUN: MMOJIO)KEeHUE B [lepuoanueckon cucreMe XUMAYECKUX DJIEMEHTOB
. . MenneneeBa, CTpoOeHHME MX aTOMOB, HaxOXkAcHUE B npupoae. PHU3MYECKUE W XMMHUYECKUE CBOMCTBA MarHus M
Kanbius. Bakraeinme coeqnHeHUs Kanbiys (OKCUI, TUIPOKCH, coir). JKECTKOCTh BOJBI U CITOCOOKI €€ YCTpaHESHHUSI.

AsnroMuHUN: nosioxkeHue B llepuoanueckoi cucrteme xumMuueckux sneMmeHToB [[. M. MeHnneneeBa, cTpoeHUE aToMma,
HaxoXXJIeHUe B npupoje. Pu3ndyeckre 1 XUMUUECKHUE CBOMCTBA aIFOMUHMSA. AM(POTEpPHBIE CBOMCTBA OKCHUJIA M THAPOKCHIA
AJIIOMHHMUS.

Kenezo: momoxenune B llepmonnueckon cucreme xumuueckux snemeHToB JI. M. MenneneeBa, ctpoeHue aroma,
HaxoXJIeHUe B mpupoje. dusnyeckrue U XUMHYECKHUE CBOMCTBa xkene3za. OKcuabl, TUAPOKCUIBI U conu keneza (II) u
xenesa (III), ux coctas, CBOMCTBA U MOTyUYEHHUE.

Xumuueckuii IKChepumenm:

O3HAKOMJICHHE C 00pa3IiaMu METAJLIOB M CIJIABOB, NX (M3MUYECKUMHU CBOMCTBAMU, H3yUYCHHUE PE3YJIbTATOB KOPPO3HH
METaJuUIOB (BO3MOXKHO HCIIOJIB30BAHHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHJIA KAJBIUS U HATPUS C
BOJIOM (BO3MOXKHO MCIIOJIb30BaHUE BUACOMATEPHUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, IIPOIIECCa TOPEHHUS Kele3a
B KHUCJIOpOJie (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEpUAIOB), IPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX PEaKIMi Ha MOHBI:
MarHusi, KaJblWsl, aJfOMUHUsSA, nnHKa, xene3a (II) m xenesa (III), memu (II), HaGmromeHne w omucaHue MPOIECCOB
OKpalIMBaHUS [JIAMEHU MOHAMU HATPUSl, KK U KaJdblusl (BOBMOXKHO UCIOJIb30BAHUE BUIEOMATEPUAIIOB), UCCIICIOBAHKE
aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHS M THIPOKCHIA ITMHKA, PEIICHHE JKCIEePUMEHTANIBHBIX 33/ad IO TEeMe
«BaxxkHeinme MeTauibl 1 UX COSTUHEHUS.

XUMHA U OKpPYKaAKIIadA cpeaa

BemecrBa 1 marepualnbsl B MOBCEIHEBHOW JKM3HHM 4YEJIOBEKA. be30MacHOE MCIOJIb30BAHUE BEIIECTB U XUMHUYECKHUX
peakuumii B ObITy. [lepBast moMOIIIb MPU XUMUYECKUX 0KOTAX M OTPABICHUSX.

XUMHUYECKOE 3arps3HEeHHE OKpYKaroIleh cpeanl (MpeaeabHas JI0MycTiMas KOHIEHTpanus Bemiects, nanee — [1/1K).
Ponp xuMuu B pelieHnH 3KOJIOTHYECKUX MPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTUIABBl METAJIOB, TOJIMMEPHBIE MATEPUATIBI).

Mesxcnpeomemnmnuwie ceasu



Peanuzanus MexnpeIMeTHbIX CBA3EH NMPU U3YYEHUHU XUMUM B 9 KJIacce OCYILECTBIISIETCA YEPE3 UCIOIb30BAHUE KaK
OOIMX €CTeCTBEHHO-HAYYHBIX TOHATHNA, TaK W TIOHSITHH, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO61ue ecTeCTBEeHHO-HAayYHbIE MTOHATHS: HAYYHBIN (akT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3, CUHTE3, KilacCu(puKaIusi,
NEePUOAUYHOCTh, HAOJIOJICHUE, SKCIEPUMEHT, MOJEIMPOBaHUE, HU3MEPEHHE, MOJIeb, SBJICHHUE, MapHUKOBBIA 3(P(DEKT,
TEXHOJIOTUsl, MAaTEPHUAIIbI.

®usuka: maTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa,
ANEKTPUUYECKUH 3apsijl, MPOBOJHUKH, MTOTYIPOBOIHUKH, TUIJIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, ra3, PacTBOP, PaCTBOPUMOCTb, KPHUCTA/UIMUECKas PEMIETKA, CIUIaBbl, (PU3UYECKUE BEIUYHHBI,
€IMHUILIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIJIaHEeThI, 3BE3/1b1, COHIIE.

buonorusa: ¢dorocunTe3, npixanwe, Owmocdepa, HKOCHUCTEMA, MHUHEPATbHBIE YAOOPEHUS, MHKPOIIEMEHTHI,
MaKpO3JIEMEHThI, MUTATEIbHbIE BELIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasIbl, TOPHBIE TOPOIb, TTOJIE3HBIE UCKOITAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.



IJIAHUPYEMBIE PE3YJIBbTATHBI OCBOEHUSA YUYEBHOI'O IIPEJIMETA, YYEBHOI'O KYPCA

JINYHOCTHBIE PE3YJIBTATDHI

JInyHOCTHBIE pe3ynbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHUs JOCTUTAIOTCA B X0/1€ OOyYEHHs
XUMUU B €IUHCTBE Yy4eOHOW W BOCHUTATEIBHOM NEATENIBHOCTH B COOTBETCTBUHM C TPATUIMUOHHBIMH POCCUHUCKUMHU
COIMOKYJIBTYPHBIMA M JTyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSMH, TPUHSTHIMA B OOIECTBE MpaBWIAMH W HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT MPOIECCAaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COILIMATIN3ALNN 00yYatOIIUXCSl.

JIuyHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM MO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIMI U PACIIUPEHUE OMbITA ACSATEIBHOCTH HA €€ OCHOBE, B TOM YMCJIEC B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY HACIEIUIO0, OHUMAaHUS
3HAYCHUS XMMHUYECKOW HAYKW B KU3HH COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MHGPOpPMAIUEH O
NEPEOBbIX JOCTHKEHUIX U OTKPBITUAX MUPOBOM U OTEUECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00
yCTPOMCTBE MUpa U OOLIECTBA;

2) rpaJIaHCKOr0 BOCIIMTAHUSA:

MPEJCTABIICHHS O COLMANIBHBIX HOPMaX U MpaBUIaX MEXIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTUBE, KOMMYHUKATUBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIIEeNOBATEIHCKON, TBOPUECKON U APYTHX BHJAX JCSITEIBHOCTH,
TOTOBHOCTHM K pPa3HOOOpa3HOW COBMECTHOHM JESITENIbHOCTM NPU BBINMOJIHEHUU Y4YeOHBIX, IO3HABAaTEIbHBIX 3ajad,
BBIMIOJIHEHUA XMMHYECKUX HKCIIEPUMEHTOB, CO3JaHMM Y4e€OHBIX IPOEKTOB, CTPEMJICHHMS K B3aUMONOHMMAHHUIO MU
B3aMMOTIOMOIIM B MPOIIECCE ITON YUEOHOU ACATEITHHOCTHA, TOTOBHOCTH OIIEHWBATH CBOE MOBEICHHE W TOCTYIKH CBOUX
TOBAPUILIEH C MO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIIECICTBUI MTOCTYIKOB;



3) HEHHOCTH HAYYHOT0 O3HAHMS:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEaKIMU, COOTBETCTBYIOLIME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABJISIIOIINE OCHOBY JUIsl TOHUMAaHMS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NMPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOJHOM Cpeoil, O pOiaM XHMHUH B
NO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MMO3HABATEIIbHBIE MOTHUBBI, HATIPABJICHHBIC HA MOJYyYE€HWE HOBBIX 3HAHUW MO XUMUHU, HEOOXOIUMBIE JJI1 O0BSICHCHUS
HaOIIOAAEMBIX TIPOIIECCOB W SIBJICHWW, TMO3HABATEIHHOW, WHMOOPMAIIMOHHOW M YUTATEIBCKOM KYJIbTYpPHI, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOW PabOThl C Y4YE€OHBIMM TEKCTaMH, CIPABOYHOM JUTEPATypOH, JOCTYINHBIMH TEXHHYECKUMHU
cpencTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOY4YeHHI0 M TO3HAHHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K C€aMOOOpa30BaHMUIO,
MPOCKTHOW W MCCIICIOBATEIBCKON NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIECHHOCTH W YPOBHS OOYYCHHS B
JlaabHEHIIeM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbA:

OCO3HaHWE LEHHOCTH »HW3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha 370pOBBIM 00pa3
KU3HHU, OCO3HAHUE TOCIEACTBUN W HEMPHUATHE BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aJKOroJisi, HAPKOTUKOB, KypEHUS),
HEOOXOAMMOCTH COOJTFOICHHS TIPaBUJI 0€30MACHOCTH TIPU OOpaIIeHNH C XMMHYECKUMU BEIECTBAMH B OBITY M peallbHOM
KU3HU;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY H3y4YeHHUIO npodeccuid U Tpyda pa3iMuHOIO POJa, YBAXKEHHE K TPYAY M pe3yJsibTaraM
TPYIOBOM IEeATEIHLHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHWW 10 XWMHUHU, OCO3HAHHBINA BBIOOD
WHIWUBUTyATBHONW TPAEKTOPUU MPOJIODKEHHsS] 00pa30BaHMsI C YIETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOW MpPOdeCcCHOHANBHONU NIEATETbHOCTH U Pa3BUTHUSI HEOOXOJIMMBIX
YMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B MPO(PECCUOHATIBHOM Cpefie;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA

AKOJIOTUYECKH I1eTIeCO00pa3HOe OTHOIIEHUE K TPUPO/IC KaK HCTOYHUKY KU3HH Ha 3eMiie, OCHOBE €€ CyIeCTBOBAHWSI,
MOHUMAaHUE IIEHHOCTH 3J0pPOBOTO M 0e30macHoro oOpa3za KWU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY



GU3UYIECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IEHHOCTH COOJIFOJCHHS MPABWII OE30MAaCHOTO TOBEACHUS TPH
paboTe ¢ BemecTBaMH, a TAK)KE B CUTYAITUSIX, YTPOKAIONTUX 3JI0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, TOJydaeMble MPU HW3YYCHUU XUMUH, IS PEHICHUs 3a1ad, CBSI3aHHBIX C
OKpY’)Karoled MNPUPOTHON Cpefoi, sl TOBBIIMICHUS YPOBHS DJKOJOTHYECKOW KyJIbTYpbl, OCO3HAHHUS TJ100aJIbHOTO
XapakTepa IKOJOTUUECKUX MPOOJIeM M MyTeH UX PEIICHHS MOCPEICTBOM METOJ0B XUMHH, SKOJIOTMYECKOTO0 MBIIUICHUS,
YMEHUS PYKOBOACTBOBATHCS UM B ITIO3HABATEIbHOW, KOMMYHUKATUBHON U COLUAIBHOM MPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMETHBIX PE3yIbTaTOB BHIJEISAIOT 3HAUMMBIE JIJs1 (hOPMUPOBAHUS MUPOBO33PEHHUSI OOIIICHAYUYHbBIC
MOHSATHUS (3aKOH, TEOPUS, IPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYTroe.), KOTOPhIe UCTIOJIb3YHOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMeTax M IIO3BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MPEACTABICHHE O IIEJIOCTHOW HAay4YHOW KapTHUHE MHpa, W YyHUBEpPCaIbHBbIC Y4eOHbIE ICHCTBUSA (ITO3HABATEIIBHBIC,
KOMMYHUKATUBHBIC, DPETYJSITUBHBIE), KOTOphIE 0O0eCcmeunBarOT (POPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSTEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AEATETLHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jiornueckue JaeiicTBUA:

YMEHUS HUCHOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIUIEHUS MPU OCBOCHWH 3HAHWM: PACKPBIBATH CMBICI XUMHYECKHUX
MOHATUN (BBIAECIATh MX XapaKTEpPHbIE MPU3HAKH, YCTAaHABIMBATh B3aMMOCBSA3b C APYTMMH MOHSTHUSIMHU), UCIOJIb30BaTh
MOHATUS ISl OOBSCHEHHS OTIEIbHBIX (DAKTOB W SIBJICHUN, BBIOMpATh OCHOBAHHUS M KPHUTEPUM I KiaccUpUKaIMM
XUMUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIMi, YCTaHABIMBAaTh MPUUYUHHO-CIEICTBEHHBIE CBS3U MEXIYy OOBEKTaMu
W3YUYCHHS, CTPOUTH JIOTUYECKUE paCCYX IEHUs (MHIYKTUBHBIE, JEIYKTHUBHBIE, IO AaHAJOTHH), JAENaThb BBIBOABI M
3aKJIIOUYCHUS,

yMEHUE MIPUMEHSAThH B MPOIIECCE MO3HAHUS MOHATHS (MMPEIMETHBIC U METaIllpeIMETHbIC), CAMBOJNYECKHUE (3HAKOBBIC)
MOJICJIM, UCTOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XMMHUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUW 3HAaK (CMMBOJI 3JIEMEHTA), XUMH4YecKas (opMysia U ypaBHCHHE XHUMHUYECKOM pEaKkluu — TIPH PEIICHUU
y4eOHO-TI03HABATEIBHBIX 33/1a4, C YUETOM ITHUX MOJEIHHBIX MPEACTABICHUNA BBISIBIISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE
MPU3HAKU M3y49aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIMH, BBIABIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYMHHO-CJIEACTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3YUA€MBbIX MPOLIECCAX U SIBICHUSIX.



ba3oBble ucciaenoBarebCKue 1eiicCTBUA:

YMEHUE UCII0JIb30BATh MTOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B KAUECTBE OCHOBBI IS
(dbopMUpOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUIbHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA;

NpUOOpPETEHUE OIBbITA MO IUIAHUPOBAHMIO, OPTaHU3ALMU U IPOBENCHUIO YYEHMUYECKHUX HKCIEPUMEHTOB, YMEHUE
HaOJII0aTh 32 XOA0M IIPOLIECCa, CAMOCTOATEIBHO ITPOrHO3UPOBATh €r0 Pe3yibTat, (GOPMYIUPOBaTh 0OOOIIEHNS U BHIBOIbI
1O pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEI0BAHUS, COCTABIISTh OTYET O MPOJIEIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAJIU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO Pa3IMYHBIX BUIOB U (HOPM IPEICTaBICHHUS,
MOJy4yaeMyl0 M3 pa3HbIX HMCTOYHMKOB (HAYYHO-IIOMYJIApHAs JHUTEpaTypa XUMHUYECKOIO COJAEpKaHMs, CIIPABOYHBIE
nocodust, pecypcsl IHTEpHETa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUYHBYIO U HEAOCTOBEPHYIO HH(POPMALHUIO;

YMEHHE MPUMEHATH Pa3IMYHbIE METOJBl U 3alpoChl MPU MOHCKE M OTOOpE HH(POPMAIMH M COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHUS YU€OHBIX U MMO3HABATENbHBIX 337a4 OMPEeIEHHOTO THIA, TPUOOPETEHHE OMbITa
B 00JIaCTH UCHOJB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOIMM, OBJIaJCHUE KYyJIbTYpOM aKTUBHOTO
UCIIOJb30BAaHUSl PA3JIIMYHBIX IOHMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAIbHYIO (DOpMY IpencTaBICHUS
uH(GOpPMaLlMU U WUTIOCTPUPOBATH PEIIaeMble 3aJ]a4l HECTIOKHBIMUA CXEMaMU, AMarpaMMaMu, IpyruMu popMaMu rpaduxu
1 MX KOMOMHAIASIMHU;

YMEHHE MCIOJIb30BaTh M aHAIM3UPOBATH B Ipolecce yueOHOM 1 HCCaea0BaTeIbCKON AesITeIbHOCTH HH(POPMALIUIO O
BJIMSIHUM ITPOMBIIIJIEHHOCTH, CEJIbCKOI0 X035IMCTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPY>KAIOIIEH IPUPOIHOM Cpeapl.

KoMMyHuKaTHBHBIC YHHBepcalbHbIe yYeOHbIE 1eiiCTBHA:

YMEHHs 337]aBaTh BOMPOCHI (B XO€ aAuajora u (Uin) TUCKYCCHH) MO CYHIECTBY 00CykaaeMoil TeMbl, OpMyIUPOBAThH
CBOM MPEIJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHHSI PEJIOKEHHOMN 3a1a4H;

YMEHHUS MIPEICTABIATh MOIYYEHHbBIE PE3yJIbTaThl I03HABATEIbHON IE€ATEIbHOCTU B YCTHBIX M MMCBMEHHBIX TEKCTAX;
JeJ1aTh MPE3EHTALUI0 PE3YJbTAaTOB BBIINOJHEHUS XUMHUYECKOTO HJKCIEpUMEHTa (J1abOpaTOPHOro OIbITa, Ja0OpaTOpHON
paboThI IO UCCIIENOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHHsSI y4eOHOrOo COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM MO3HABATENbHOM W HCCIIEI0BATEIbCKON
AESITeIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MpPoOJEeM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB M COIJIACOBAHUS IMO3UIUI



(oOcyxnenusi, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPAUHAIMS COBMECTHBIX JIEHCTBHM, ONPEICIICHUE KPUTEPHCB
MO OIIEHKE KayeCcTBa BBITIOJIHEHHOW pabOThI U APYyTHUE).

PeryasiTuBHbIe YHUBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENATh LETH ACITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh M MPHU
HEO0OXOJMMOCTU KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BEIOUPATh Hanbosee 3pHeKTUBHBIE CITIOCOOBI PEIICHHS YIYCOHBIX U
MO3HABATENIbHBIX 3a/a4, CaMOCTOATEILHO COCTaBIATh WM KOPPEKTHPOBATH MPEIJIOKEHHBIA ANTOPUTM JEHCTBUHA TIPHU
BBITIOJTHEHUH 3aJaHUH C Y4ETOM TOJyYCeHUSI HOBBIX 3HAaHUN 00 M3yd4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUSIX, OIICHUBATh
COOTBETCTBUE TIOJYYEHHOTO pe3yibTaTa 3asBICHHON IIEM, yYMEHHE WCIOIb30BaTh M aHAIM3HPOBATh KOHTEKCTHI,
npe/yiaraeMbie B yCIIOBUH 3aaHHIA.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX peE3yNbTaTOB IO OCBOCHHIO O053aTEIbHOTO COACpPXKAHUS, YCTAaHOBJICHHOTO JaHHOU
denepanbHOi paboueld MPOrpaMMOl, BBIAEISIOT: OCBOEHHBbIE OOYYAIOIIMMHUCSA HAy4yHbIE 3HAHHS, YMEHHUS U CHOCOOBI
AeHCTBUM, cienudrueckre sl IPeIMEeTHONW 001acTi « XUMUS, BUIBI ASSITEILHOCTH TI0 MOJYYSHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CHTYAIIHSIX.

K koH1y 00yueHus B 8 Kkiacce rnpeMeTHbIe pe3yIbTaThl HA 6230BOM YPOBHE JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTH
y 00y4aronmxcs yMeHUM:

e PACKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX TOHITHI: aTOM, MOJICKYJIa, XUMUYECKUN AIIEMEHT, POCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OAHOPOAHAS W HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCHUTEIbHAas aTOMHAs |
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBasi IOJIsI XMMHYECKOTO AJIEMEHTa B
COCIMHEHUH, MOJSIPHBI O00BEM, OKCHUJ, KHUCJIOTa, OCHOBAaHHUE, COJb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb
OKHCJICHUSI, XMMHUYECKas peaklus, KIacCU(UKALUA peakUui: peakluu COCIWHEHUS, PEaKIHH Ppas3lIoKeHus,
peaKIuy 3aMeIleHus, peakiuu 0OMeHa, dK30- U SHIOTEPMHUYECKHE PEAKIMH, TeTUIOBOW 3PQPEKT peakiuu, siIpo
aToMa, DJIEKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalb, paJNyC aTOMa, XUMUYECKas CBS3b, MOJIIPHAS M HETIOJISIpHAs
KOBaJICHTHAasl CBsI3b, MOHHASA CBs3b, WOH, KAaTHOH, aHWOH, PacTBOpP, MaccoBas JOJS BemecTBa (IIPOILIEHTHAs
KOHLIEHTpaLusi) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHITHH W TPUMEHATHh 3TH TIOHSTHS TPH OMHCAHUH
BEIIECTB U UX MPEBPAIICHUH;



MCIIOJIH30BaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTABIICHUS (JOPMYIT BEIIECTB M YPABHEHUM XUMUYECKUX PEAKITHIA;
OTIPENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHHSIX, CTETICHb OKHCIICHHUS JJIEMEHTOB B
OMHAPHBIX COCIWHEHUSX, TPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCIWHEHUN 1Mo (hopmysiaM, BUI
XUMHUYECKOM CBSI3U (KOBAJIEHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpbiBaTh cMmbich [lepuoanueckoro 3akona /. . MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMAaHUE NIEPUOIUYECKON
3aBUCHUMOCTH CBOWCTB XUMHUYECKUX OJJIEMEHTOB OT HX mnoJjioxkeHuss B Ilepuomuueckoil cucrteme, 3aKOHOB
COXpPaHEHMSI MaCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOTaJIpoO;
OMKCHIBATH U XapaKTEepU30BaTh Ta0IMUHYI0 QopMy [leproanyeckoit CUCTEMBbI XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh
NOHATHS «rJ1aBHas noarpymnna (A-rpynna)» u «mnodounas noarpynna (b-rpymnmna)», Maneie U 0oJibllIMe TEPUOIBI,
COOTHOCUThH 0003HaUEHUs1, KOTOpbie UMetoTcs B Tadnune «llepuoauueckas cucreMa XuMu4deckux 3yeMenToB 1. 1.
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMK CTPOCHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij a]1pa,
o0111ee YMCII0 JIEKTPOHOB M PACIIPEACIICHUE UX TI0 3JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIEeCTBA, XMMHYECKHE peakuud (10 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3PEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIECTB PA3JMYHBIX KIACCOB, IMOATBEPXKIAs
OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX Kauy€CTBEHHOT'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPALIECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO XHUMHUYECKOTO
aJIeMeHTa 1Mo (popMyJie COSAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUThH PACUETHI IO YPABHEHUIO
XMMHUYECKOUN pEaKInu;

IPUMEHSTH OCHOBHBIE OIEpAllMd MBICIUTEIBLHON NEATeTbHOCTH — aHalIu3 M CHUHTE3, CpaBHEHHE, 0000IleHHe,
CUCTEMAaTHU3AIINIO, KJIAaCCU(PUKALIUIO, BBISBICHUE NPUUYMHHO--CIEJACTBEHHBIX CBA3€H — JJI1 M3y4€HUsS CBOMCTB
BEUIECTB UM XUMHUYECKUX PEAKIUH, E€CTECTBEHHO-HAY4YHbI€ METOJbl IO3HaHUS — HAOJI0JIEHue, U3MEpEHUe,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHbIN U MBICIICHHBIN ),

CJIeIOBATh MpaBUjIaM MOJB30BAHUS XUMHUUYECKOU MOCY/I0N M TaOOPaTOPHBIM O00OpPYAOBaHUEM, a TAK)KE MPaBUIIAM
oOpalieHusi ¢ BElIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBINOJHEHHUIO J1a0OpPaTOPHBIX XUMHUYECKHX



OTBITOB TIO TOJYYEHUIO W COOMPAHHWIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOAA), MPHUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEM paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMHUYECKUE
AKCIEPUMEHTHl MO PACHO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCIOT € NOMOIIbI) HHIUKATOPOB (JIAKMYC,
dheHondTaenH, METUIOPAHXK U IPYTHE).

K xoniry oOyueHus B 9 Kjiacce npeMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTh
y 00y4aronmxcs yMeHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHSATUN: XUMUYECKUW AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH,
aQHUOH, IPOCTOE BELIECTBO, CIOXKHOE BEIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHMCIICHUS,
XUMHMUYECKas peaklus, XUMHUYECKas CBA3b, TEIUIOBOM J(PQPEKT peakuuu, MOJb, MOJISPHBIA 00BEM, pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJUTHI, AJIEKTPOJUTHYECKAs] IUCCOLMALMSA, PEAaKIMM HOHHOIO OOMEHa, KaTalu3arop,
XUMHUYECKOE paBHOBECHE, OOpaTHUMbIe U HEOOpAaTHUMbIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEaKIINH,
OKHCJIUTEIb, BOCCTAHOBHUTENb, OKHCIIEHUE U BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKasi CBSI3b
(xoBaJIeHTHAsi, UOHHAs, METAJNINYeCKas), KpUCTAITIMYECKasl pPeIIETKa, KOPpPO3Usl METAJUIOB, CIUIABbI, CKOPOCTh
XUMHUYECKOMN peaKkuu, npeaenbHo qonycruMas konnenTpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKHX MOHATHA M NPUMEHATH 3TU IOHATHS NPU ONHUCAHUU
BEILIECTB U UX NPEBPALICHUM;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTAaBIEHUS (pOPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKIIUH;
ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIICHMS] XMMHUYECKHX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTaBa,
IPUHAJUIEKHOCTh BELIECTB K OINPEAEIEHHOMY KIAacCy COEAMHEHMH Mo (opmysnam, BHJ XUMHYECKOM CBSI3U
(xoBaJIeHTHAs, MOHHASA, METAJUINYECKasl) B HEOPTaHUYECKUX COCIUHEHMSIX, 3aps]] NOHA TI0 XUMUYECKOU dopMmyIe,
XapakTep Cpelbl B BOJHBIX pPACTBOPAaX HEOPraHWYECKUX COEAMHEHWH, TUN KPUCTAJUIMYECKOW pEIIETKH
KOHKPETHOT'O BELIECTBA;

packpeiBaTh cMbIch [leproaundeckoro 3axona Jl. 1. Menneneesa u 1eMOHCTPUPOBATH €0 IOHUMAaHUE: OIUCHIBATH
U XapakTepu3oBaTh TaOauMuHyto (popmy [lepuoauueckoll cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATUS
«rmaBHas moarpymmna (A-rpynma)y u «mobouyHas mnoarpynmna (b-rpynma)», Mansie u 0O0JbIIME TEPUOADI,
COOTHOCUTh 0003HAYEHMSI, KOTOPbIE MMEIOTCS B MEPUOAUYECKON TalnHile, ¢ YHCIOBBIMU XapaKTEPUCTHKAMHU
CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sJipa, O0IIee YNCIIO 3JIEKTPOHOB U pacCHpeesIeHue UX



MO0 3JEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB M HX
COEIMHEHH B Mpeaenax MajblX MEPUOIOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB,;
KJIACCU(PUIIUPOBATh XMUMHUYECKHUE DBJIEMEHTbI, HEOPraHWYECKHE BEIIECTBA, XMMHYECKHE peakuuu (1o YUCIy U
COCTaBy YYacTBYIOIIHMX B PEaKIMM BEILECTB, MO TEIUIOBOMY 3((}EKTy, IO HM3MEHEHHUIO CTENEHEH OKHUCIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKHE XUMUYECKHE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
MOJTBEPXKJIasi OMUCAaHUE MPUMEpPAaMU MOJIEKYJSIPHBIX M HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peakuuii;

COCTaBJISITh YPABHEHUS DJIEKTPOIUTUUYECKON AMCCOLMALIMM KUCIIOT, IIEJ0Yed U COJIEH, MOJIHbIE U COKpalIEHHbIE
YPaBHEHUSI PEAKLUil MOHHOTO OOMEHA, YpaBHEHUS PEaKLMi, MOATBEPKIAIOIIUX CYIIECTBOBAHUE N'€HETUYECKON
CBSI3M MEXIY BEIIECTBAMH Pa3INYHbIX KJIACCOB,

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OajlaHca 3TUX peakLuid;

IPOrHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3ZMOXXKHOCTH IPOTEKAHUS XUMHUYECKHX
MPEBPALICHUH B PA3TUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO0 XHUMHUYECKOTO
AJIEMEHTa MO (PopMyJie COSAMHEHHUS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

coOIoAaTh MpaBWia MOJb30BaHUS XMUMHUYECKON MOCYI0M M 1ab0opaTOpHBIM OOOPYJOBAaHHMEM, a TAKXKE IPaBHIIA
oOpallieHusi ¢ BELIECTBAMH B COOTBETCTBUU C WHCTPYKLUHUSMHU IO BBIMNOJHEHHUIO J1AOOPATOPHBIX XMUMHUYECKUX
OTIBITOB IO MOJTYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa U YIIEKUCIIOTO ra3a);

IPOBOJNUTh PEAKLMHU, MOATBEPHKIAIOLINE KAYECTBEHHBIH COCTaB Pa3jMYHBIX BELIECTB: PAcO3HABATh OIBITHBIM
nyTéM XJOpuA-, OpoMui-, MOAUA-, KapOoHatr-, ¢ocdaT-, cuiaukar-, cyiab(par-, TMIPOKCHI-UOHBI, KaTHOHbI
aMMOHHUS U MOHBI U3yUYEHHBIX METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;
NPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAM3 M CHUHTE3, CpaBHEHHE, 0000IleHue,
CHUCTEMAaTHU3alIHIO, BBIABICHUE TPUUNHHO-CIEICTBEHHBIX CBSI3€H — JIJIs1 M3yUYEHHUs CBOMCTB BEIIECTB U XUMHUECKUX



peaKuHﬁ, CCTCCTBCHHO-HAYYHbIC MCTO/bI ITO3HAHUSA — Ha6JHOI[eHI/Ie, HU3MCPCHUC, MOACIUPOBAHUC, SKCIICPUMCHT

(peayibHBIM 1 MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuyecTBO 4acoB IIporpamuoe conep:kanue OcHoBHBIE BUABI JeITEILHOCTH
Haumeno
Mpa yyammxcst
BaHMe Kour DJIeKTPOHHbIE
No KTH
pa3aeJioB PoJIb (uu¢posBbie)
n/ Bcer YecK
H TeM HbIe o0pa3oBarteib
n 0 ue
nporpamMm pado HbI€ Pecypchl
pado

bl

ThbIl

ThbIl

Pa3nean 1. [lepBon

A4aJbHbIC XUMHYCCKHEC TIOHATHHA

1.1

XUMHUI —
BayKHAs

5

2

[Ipenmer xumuu. Ponb xumuu B
’KH3HH YeI0BeKa. XUMHUS B CHCTEME

PackpriBaTh CMBICT H3y4aeMBbIX
HOHATHH.

bubanoreka
LHOK




001aCcTh
€CTECTBO3
HaHUA U
paKTHYEC
KOH
NEATEIIHHO
CTH
yejgoBeKa

HayK.
Tena u Bentecta. Puznueckue
CBOICTBA

BEIIECTB. ArperaTHOe COCTOSTHUE
Bentects. [ToHgaTue o MmeTomax
MO3HAHUS B XUMUU. YUCTBIE
BEIIECTBA U CMECH.

CriocoOsI pa3iesieHus CMECei.
XUMHYECKUN IKCIIEPUMEHT:
JleMoHcTpanuu:

3HaKOMCTBO ¢ XUMHYECKOH MOCYI0M,
C TIpaBWJIaMH pabOTHI B JaOOpaTOpUn
u

pueMaMu OOpaIeHus ¢
1abopaTopHBIM 000PYIOBAHUEM.
du3ndeckue cBONCTBA 00Pa3IoB
HEOPTaHMYECKUX BEIIECTB —
METaJIJIOB

Y HEMETAJUIOB.

CriocoOwI pa3zieneHust cMecei
(punsTpOBaHME, BHITAPUBAHHE,
TUCTUJUISINS, XpoMaTorpadust).
Jlaboparopusie onbITh: M3ydenue u
ornucaHue (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB.
N3yuenne cnocoO0B pa3aeneHus
cMmecel (C TOMOITBI0 MarHHUTA).
[TpakTrueckue paboTHI:

No 1. IIpaBuna paGoTsI B
nmabopaTopuu U MPUEMBI OOpaIICHHS

PackpbIBaTh poiib XUMHH B IPUPOJIEC
U ’KM3HH YEJIOBEKA, €€ CBSI3h C
IPYTUMHU

HayKaMH.

Paznuuathk 4yncThIC BEIIECTBA U
CMECH;

OJTHOPOJIHBIE W HEOTHOPOHBIE
cMmecu. Pasnnyare ¢pusndeckue u
XUMHUYECKHE

SIBJICHMSI.

CrnenoBarh anropurMam
HCIIOJIb30BaHMS
AKCTICPUMEHTAIBHBIX METOJIOB —
HaOJIIOJICHUS U DKCIIEPUMEHTA.
HaOmronaTh 1 onuceIBaTh 00BEKTHI
MIPY IPOBEICHUHU JEMOHCTPAIUi 1
71a00paTOPHBIX OIBITOB 110
U3YYCHUIO

(hU3UYECKUX CBOMCTB BEIECTB,
CIT0CO00B

pasaeneHus cMecell BEIeCTB.
[IpoBOaUTH XUMUYECKUI
AKCIIEPUMEHT TIPH pa3elieHuN
cMmecel (Ha mpuMepe OUUCTKU
IIOBapEHHOI COMN) B X0
npakTUyeckoi padoTsl Ne 2.
CrnenoBaTh IpaBUIaM MOJIb30BaHUS
XUMHYECKOH MOCYA0N 1
Ja00paTOPHBIM 000PYTIOBAHUEM, &
TaKKe MpaBHJIaM 0OpaIeHUs ¢

https://m.edsoo.r
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¢ 1a00paTOPHBIM 000PYIOBAHHUEM.
No 2. Paznenenue cmeceit (Ha
MPUMEPE OYUCTKHU MTOBAPEHHOMN
COJIN)

XUMHYECKUMH BEIECTBAMU B
COOTBETCTBUH C UHCTPYKIIHEH

MIPU BBITIOJIHEHUU MPAKTUYECKOM
paboTsr Ne 1.

BricTpanBath pa3BépHyTHIE
MUCbMEHHBIC U YCTHBIC OTBETHI C
OIopoi

Ha uH(popMaIHIo U3 yueOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIIOB, TPAMOTHO
UCIOJIb30BaTh N3YYCHHBII
MTOHATUHHBIN

anmnapar Kypca XUMHH

1.2

BemectBa
51
XUMHYECK
ne
peakiuu

15

ATOMBI 1 MOJIEKYJIbl. XUMHUECKUE
a11eMeHTHI. CHUMBOJIBEI XUMHUYCCKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE
y4EHUE.

Xumudaeckas opmyIa.
BanenTHOCTS aTOMOB XUMHYECKUX
3JICMCHTOB.

3aKO0H IMOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENBLHASA aTOMHAas
macca.

OtHOcHTeNbHAsA MOJIEKYJISIpHAsS
Macca. MaccoBast 10JIsI XUMHUYECKOTO
9JIEMCHTA B COCIUHCHUU.
KomnuectBo BemecTsa. Moib.
Mounstpras macca. B3anmocBs3b
KOJIMYECTBA, MACCHl 1 YHCIa
CTPYKTYPHBIX €IUHUI] BELIECTBA.

OnpenensTe MpU3HAKH XUMUYECKHX
pEeaKIvii, yCIOBUS X MPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UYECKHUX U
XUMHUYECKUX SIBJICHUM C TOUKU
3peHusi aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS.

Krnaccudunuposars xumuueckue
peaxkuuu (1o YUCIy U COCTaBy
pearupyromux 1 00pa3yomuxcs
BEIIIECTB).

CoctaBiiath hopMysbl OMHAPHBIX
BELIECTB 110 BAJICHTHOCTH U
OTIpEeIETISATh BAJIEHTHOCTD 10
dhopmynaM BEmIecTB.

PaccraBnisars ko3 hunmeHTs!

B YPaBHEHUAX XUMUYECKUX PEAKITUH.
HabmoaTh 1 onuchIBaTh 0OBEKTHI
IIPU IPOBEICHUH JEMOHCTpAIUi U

bubmnoreka
HOK
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Pacuétsl o hopMynaM XUMHUECKUX
COCTUHEHU.

PuznyecKkue 1 XUMHIECKUE
SABJICHUS. XUMUYECKasl peaklys U e€
MIPU3HAKU. 3aKOH COXPAHEHHS MacChl
BEILIECTB.

XUMHUYECKUE YPABHEHUS.
Krnaccudukanus XuMrHuecKux
peakuuil (CoequHEHus, pa3IoKeHUs,
3aMEIICHMS, OOMEHA).

XHUMUYECKUN AIKCIIEPUMEHT:
JleMoHcTpanuu:

dusnyeckue CBOMCTBa 00pasIoB
HEOPraHUYECKUX BEIECTB —
METaJUIOB U HEMETAJLJIOB.

OO0pa3ipl BEmecTB KOTHIEeCTBOM 1
MoJib. Duznyeckue ABICHUs
(n1aBiieHME BOCKA, TastHUE JIbJIA,
pacTupaHue caxapa

B CTYIIKE, KUTICHUE U KOHACHCAUs
BOJIBI).

XuMuyeckue siBieHus (ropeHue
CBEUH, NPOKAIMBAHUE METHON
MIPOBOJIOKH, B3aUMOICUCTBUE COJIbI
WJIU Mena

C COJISIHOM KHMCIIOTOM).

Ha6mronenne mpu3zHakoB
MIPOTEKAHNS XUMUYECKUX PEaKIUn
(paznoxeHue caxapa,
B3aUMOJICCTBUE CEPHOMU

71a00paTOPHBIX OIIBITOB.

[TpoBOAUTH BHIYHCIIECHUS 11O
dbopMynaM XUMHUECKUX COSAMHEHU
U ypaBHEHUSM XUMHUYECKUX
peaKkuuid.

IIpuMeHSTh €eCTECTBEHHO- HAy4YHbIE
METO/Ibl TI03HaHUs (B TOM 4HCIIe
HaOII0IeHNE, MOJICTMPOBAHNE,
9KCIIEPUMEHT U OCHOBHBIE OIIEpallun
MBICIIUTENBHOMN AEATEIbHOCTU
(cpaBHEHHE, KIacCUpUKAIIS)
BricTpanBath pa3BépHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Omopou

Ha uH(popMaIHIo U3 yueOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAJIOB, TPAMOTHO
HCII0JIb30BaTh N3Y4YEHHBII
MIOHSATUMHBIN anmnapar Kypca XuMUH




KHCJIOTHI C XJIOPUIOM Oapus,
MOJIy4YEHHUE U pas3iioKeHUe
ruapokcuaa meau (I1) mpu
HarpeBaHuu, B3aUMO/ICHCTBHE
xenes3a ¢ pactBopom coiu meau (11).
OMNBITHL, WLTIOCTPUPYIOLTUE 3aKOH
COXPAHEHHUS MacCCBHl.

JlabGopaTopHbIE OMBITHI:

Coznanue mozenel MoJIeKy
(ILIapoCTEPKHEBBIX).

Onucanne PU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKUX BELIECTB
— METAJJIOB U HEMETAJIJIOB.
Ha6mronenune dpusmaeckux
(Tu1aBiieHHE BOCKA, TasTHUE JIb/IA) U
XMMHUYECKUX (TOpPEHUE CBEUH,
MPOKAIMBAHUE METHOU MPOBOJIOKH )
SIBJICHUU.

Habntonenue u onucanue Npu3HakoB
MPOTEKAHNUS XUMHUECKHUX PeaKIii
Pa3HbIX TUIIOB.

Brruucnenus:

OTHOCHUTEIILHON MOJIEKYJIIPHON
MAaCCBhI BEUIECTB, MOJIIPHOW Macchl,
Macchl BEIIECTB, MAaCChl U
KOJIMYECTBA BEII[ECTBA; MAaCCOBOM
JIOJTM XUMUYECKOTO 3JIeMEHTa

o ¢hopMyIie COeTUHEHUS; 110
YpaBHEHUSIM XUMHUYECKHUX PEaKIIHii:
KOJIMYECTBA, MACChI BEIlIECTBA




110 U3BECTHOMY KOJIMYECTBY, Macce
peareHToB WU IPOAYKTOB PEaKINH

HNroro no
paszaeny

20

Pa3nen 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB

Bo3zayx.

Kucnopon.
2.1 Ilonsarue 6
00

OKCHJgax

Bo3nyx — cmech razos. CocTas
Bo3ayxa. Kuciopon — snemeHT u
mpocroe Bemectso. Haxoxnenue
KHUCJIOpOJia

B IIpupoje, Gpu3ndeckue u
XUMHUYECKHUE CBOMCTBA (peaKIu
ropenus). Okcunpl. [Ipumenenune
kucnopoa. CriocoOsl mosyueHus
KHCJIOpO/ia B 1ab0paTopuu 1
npoMeliieHHocTU. KpyroBopor
KHciopoJa B pupoje. O30H —
QIJIOTPOITHAS MOAU(PHUKAITIS
kuciopoaa. TernoBoii a3 pext
XMMHYECKOM pEaKu,
TEPMOXUMHUYECKHE YPaBHEHHUSI, IK30-
U DHIOTEPMUYECKUE PEaKIIUH.
TonnuBo: yrojib 1 METaH.
3arpsi3HeHue Bo3yxa, YCHUICHHE
nmapHUKOBOTO d(dekTa, pazpyunieHne
030HOBOTO CJIOSL.

XUMHYECKUN IKCIIEPUMEHT:
JleMoHcTpanuu:

KauectBenHoe onpenenenue
CoJIep>KaHusl KUCIIOPO/ia B BO3AYyXE

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUS
(dbopMyI1 BenecTB, MOJIEKYISIPHBIX
YPaBHEHUI XUMHUYECKUX PEAKIUN C
y4acTHEM KHCIOPO/a.
XapakTepu30BaTh (OMHUCHIBATD)
COCTaB BO3yXa, (PU3UYECKUEC U
XMMHYECKHE CBOICTBA KUCIOPOa,
CIOCOOBI €T0 MOJTYYCHHUSI,
MPUMEHEHUE U 3HAaYCHHE B IPUPOJIE
Y )KM3HU YEIOBEKa.

CpaBHUBATH pPEAKINH TOPEHUS U
ME/IJICHHOTO OKHCIICHUSI.
OOBACHATH CYITHOCTD
9KOJIOTUYECKHUX MPOOIIEM,

CBs3aHHBIX C 3arpsA3HCHUCM BO3yXa.

CrnenoBaTh ipaBuiIaM 0e30MacHON
paboThI B 1abopaTopuu mpu
UCTIOJIh30BAHUU XUMHYECKOM
NoCyIbl U 00OPYZOBaHUS, a TAKXKE
mpaBWJIaM 00paIeHus C TOPIOYNMHU
BEII[ECTBAMH.

[TnarrpoBaTh M OCYIIECTBISATH HA
MPAKTUKE XUMUYECCKHE

bubmnoreka
HOK
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[Tonyuenue, cobupanue,
pacrno3HaBaHHe U U3YYEHHE CBOMCTB
kuciopona. Habmonenue
B3aUMOJICHCTBHUS BEILECTB C
KHCIIOPOJIOM U YCIIOBUS
BO3HUKHOBEHHUS U TIPEKPAIICHUS
ropeHus (moxkapa).

JlaGopaTopHbIif OMBIT:
O3nakomiieHHEe ¢ 00pa3Lamu
OKCHJIOB U ONMCAaHUE X CBOWCTB.
[IpakTrueckas padora:

No 3. TTonyuenue u cobupanue
KHCIIOpO/1a, U3yUEHUE ero CBONCTB.
Brruncnenus:

MOJIEKYJISIPHOM MacChl KUCIOPOa |
030Ha Ha OCHOBaHUU aTOMHOM MacChl
XUMHYECKOTO JJIEMEHTA;
KOJIMYECTBA, MACCHI BEIIECTBA

[0 YPaBHEHMSIM XUMUYECKUX
peakuuii

9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJII0CHNUS, 1e1aTh BBIBOJIBI 110
pe3yJibTaTaM 3KCIEpPUMEHTa

IIPU IPOBEIEHUH J1a00PaTOPHBIX
OIIBITOB U MPAKTUYECKON pabOTHI.
BbIuMcasaTh KOJIMUYECTBO BELIECTBA,
00BEM Taza o popmynam.
Y4acTBOBaTh B COBMECTHOM paboTe B
rpymnrme.

BeicTpauBarts pa3BEpHYThIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C
Omopou

Ha nH(}OpMaIHIo U3 yueOHUKA U
CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
HCI0JIb30BaTh N3Y4YEHHBII
MIOHSATUMHBIN anmnapar Kypca XuMUH

2.2

Bonopon.
ITonsrue o
KUCJIOTaX
U COJIIX

Bonopon — anemeHT u npocroe
BelecTBO. Haxoxaenue Bogopoaa

B IIpupoze, puzndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE,
crocoOb! nonyyeHus. Kucnorst u
COJIN.

Mossipablii 00bEM ra3oB. PacuéTsr
10 XUMUYECKUM YPABHEHHUSIM.
XUMHYECKUN IKCIIEPUMEHT:
JleMoHcTpanuu:

PackpbIBaTh CMBICH H3Y4aeMBIX
MOHATUHN U IPUMEHSATH 3TH MOHITHUS
IIPU OTIMCAHUU CBOWCTB BEILECTB U
HX MIPEBPAILCHHIA.

XapakTepu3oBaTh (OMUCHIBATH)
¢bu3nyeckre U XMMHUYECKHE CBONCTBA
BOJIOPOJIa, CIIOCOOBI €ro Moy4eHus,
IIPUMEHEHHE.

CoOupatp npubOp Ui NOTYUCHUS
BOJIOpO/IA.

bubmunoreka
LHOK
https://m.edsoo.r
u/7f41837¢c




[Tony4enue, cobupanue u
pacro3HaBaHUE BOJAOPO/IA.
B3aunmoneiictBue Bogopoa ¢
okcugom meau (II).
JlaGopaTopHBIii OTIBIT:
BzaumopeiicTBre KUCIOT C
MeTalJIAMH.

[TpakTuyeckas padora:

Ne 4. Tlomyuenue u cobupanue
BOJIOPOJa, U3yUYEHUE €0 CBOMCTB.
Brrancnenus:

00BEMa, KOJIMUECTBA BElIECTBA r'a3a
10 €r0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA WK 00BEMY;

00BEMOB ra3oB 10 YPaBHEHUIO
peaKiuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI Ta30B

Hcnonb30BaTh XMUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUS
(dbopMyI BeniecTB, MOJIEKYISIPHBIX
YpPaBHEHU XUMHYECKUX PEAKIUN C
y4acTHeM BOJIOPO/aA.

BbruncisaTe MOJISIpHYIO Maccy
BELIECTB; KOJIMYECTBO BELIECTBA,
00BEM Ta3a, Maccy BELIECTBA;
IIpoBOAUTH pacy€ThI 110 YPAaBHEHUAM
XUMHUYECKHUX PEAKIMH: KOJIMYECTBA,
00BEMa, Macchl BEIECTBA 110
U3BECTHOMY KOJIHMYECTBY, 00bEMY,
Macce peareHTOB WIH MPOyKTOB
peaxiuu.

CrnenoBath ipaBuiiaM 0€301MMacHOM
paboThI B 1abopaTopuu npu
HCIOJIb30BAaHUN XUMHUYECKOMN
NoCyIbl U 00OPYZOBaHUS, a TAKXKE
MpaBuiIaM o0OpalleHus ¢ TOPIOYNMU
BEIIIECTBAMH B OBITY.

[1nanupoBaTh U OCYIIECTBISATH Ha
MPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI,

MIPOBOJIUTH HAOIIOICHNUS, JIENIaTh
BBIBOJIBI 110 pe3yJbTaTaM
9KCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIme

23

Bona.
PacTtBOpBHI.

dusnueckue cBoiicTBa Boabl. Boma
KaK pacTBOPUTENb. XUMHYECKUE

PaCKpBIBaTB CMBICJT U3Yy4aCMbIX
MOHATUU U MNPUMCHSATH 3TU IMOHATHA

bubnuoreka
LHOK




ITonsarue
00
OCHOBaHHUS
X

CBOKCTBA BOJbI.

OcHoBanus. PactBopsl. Posb
PacTBOPOB B IPUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Bojibl

B IIpUpOJIE. 3arpsi3HEHUE NPUPOAHBIX
BoA. OxpaHa ¥ OYMCTKA PUPOJHBIX
BoJI. HachllieHHbIE 1
HEHACBIIICHHBIE PACTBOPHI.
PactBopuMOCTS BelecTs

B BoJie. MaccoBas 107151 BEIIECTBA B
pacTtBope.

XHUMUYECKUN IKCIIEPUMEHT:
JleMoHcTpanuu:

PacTBOpeHue BemecTs ¢ pa3amyHOM
PacTBOPUMOCTBHIO.

B3anmoneicTere BOAbI C METAIIIAMU
(HaTpueM U KaJIbLIUEM).
UccnepoBanue pacTBOPOB KUCIOT U
LIEJI0YEN C MOMOLIBI0 MHIUKATOPOB.
JlaGopaTopHbIe OTIBITHI
Uccnenosanue ocoOeHHOCTENR
PacTBOPEHMS BELIECTB C Pa3INIHON
PacTBOPUMOCTBHIO.

[IpuroroBneHue pacTBOpoB

C OIpPeACIEHHON MacCOBOM J0JIEn
PacTBOPEHHOIO BEIIECTBA.
[IpakTrueckas pabota

No 5. ITpurotoBieHue pacTBOPOB

C OmpeAeIEHHON MacCOBOM J0Jen
PacTBOPEHHOTO BEIIECTBA.

IIPU OTIMCAHUU CBOWCTB BEILECTB U
MX MIPEBPAILCHHIA.
Xapaktepu3oBaTh GU3HIECKUE U
XUMHAYECKHE CBOWCTBA BOJIBI, €€ POJIb
KaK pacTBOPUTEIIS B TIPUPOJTHBIX
npoueccax. CocTaBisITh ypaBHEHHUS
XUMHUYECKHX PEaKIUil ¢ ydacTuem
BOJIBI.

OOBSACHATH CYITHOCTD
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HCHHEM
MPUPOIHBIX BOJI, CIIOCOOBI OYMCTKH
BOJIBI OT IIPUMECEH, MEPHI 110 OXpaHe
BOJI

OT 3arpsi3HEHMUSL.

[TnmanupoBaTh U OCYLIECTBIATH HA
MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOIUTD
HaOJIOICHNS, 1eaTh BBIBOJIBI 10
pe3yabTaramMm

AKCIIEPUMEHTA TIPH POBEJICHUN
71a00paTOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.

CrnenoBath paBuiiaM 0€30MMacHOM
paboThl B 1abopaTopuu npu
MCTOJIb30BAHUU XUMHUECKOM
MOCY/IbI 1 000pYAOBaHUS.
[TpoBOIUTH BHIYHCIICHUS C
MPUMEHEHHEM TIOHSTHS «MacCOBast
J0J1s1 BETeCTBA

https://m.edsoo.r
u/7f41837¢




Breraucnenus:

C HUCIIOJIb30BAHUEM OHSITHS
«MaccoBas 0 BEIISCTBA B
pacTtBope»

B PacTBOpPE».
BricTpanBath pa3BépHyTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
Omopou

Ha nH(pOpMaIHIo U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PUAIIOB, IPAMOTHO
HCI0JIb30BaTh N3Y4YEHHBII
MIOHATUMHBIN anmnapar Kypca XuMUH

24

OcCHOBHBIE
KJIaCChI
HEOpraHu4
€CKHUX
COE€IUHEHHU
51

11

Krnaccudukanns HeopraHuueckux
coenuHeHui. OKCUIEL.
Knaccugukanus okcuos:
coneoOpasymomre (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEpHBIC) U
HeconeoOpasyrone. Homenkiarypa
okcugoB. Puznueckue u
XUMHUYECKHE CBOMCTBA OKCUJIOB.
[Tonydyenue okcnaoB. OCHOBaHMS.
Kinaccudukanmsi ocHOBaHMIA:
IETOYN U HEPACTBOPUMBIE
OCHOBAaHHMS.

HomeHnkitatypa ocHOBaHHUI.
DOU3NYECKUE U XUMUYECKHUE
CBOMCTBa OCHOBaHMIA.

[TonydyeHue ocHOBaHMHA.

Kucnorel. Knaccudukarnus kuciorT.
Howmenknarypa kucnor. ®uznueckue
U XUMHWYECKHE CBOMCTBA KUCIOT. Psan
akTuBHOCTH MetasuioB H.H.
bekerosa. Ilomydyenue kuciuor.
Comu. HomeHknarypa coneil.

Knaccudunuposats nuzydaemole
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBisath HOpMyIIbl OKCHJIOB,
KHCJIOT, OCHOBAHMH, CoJIeit 1
Ha3bIBaTh UX

10 MEXIYHApPOIHON HOMEHKIIATYpE.
[Iporno3upoBath CBOMCTBA BELIECTB
Ha OCHOBE OOIIMX XUMHYECKUX
CBOMCTB M3yYEHHBIX KJIACCOB/TPYIII
BEILIECTB,

K KOTOPBIM OHH OTHOCSITCSI.
CocTaBnsiTb MONEKYIISIPHBIE
YpaBHEHUS pEaKLUid,
WJUTIOCTPUPYIOIIUX XUMHUUECKUE
CBOMCTBA U CIIOCOOBI OJTYUYECHUS
BEILIECTB U3yYEHHBIX
KJIACCOB/TPYIIII, a TAaK¥Ke
MOATBEPKIAIOIINX T€HETUYECKYIO
B3aUMOCBS3b MEXAY HUMH.
[Ipon3BOUTH BHIYHMCIICHUS

[0 YPaBHEHUSIM XUMHUYECKUX
peaKkuuid.

bubmnoreka
LHOK
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DU3NYECKUE U XUMHYECKUE
cBoricTBa coseil. [lonyuenue coneil.
I'eneTnueckas CBA3b MEXKIY
KJIaCCaMH HEOPTAaHUYECKUX
COCTUHEHUM.

XUMHYECKUN IKCIIEPUMEHT:
JleMoHcTpanuu:

OO0pa3ipl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMnBITHL, WLTIOCTPUPYIOLITUE
XUMHUYECKHE CBOKCTBA KJIaCCOB
HEOPraHUYECKHUX BEILECTB.
JlaGopaTopHbIe OTIBITHI
OrnpeneneHne pacTBOPOB KUCIIOT U
1IeJI04Yel C MOMOUIBI0 UMHIUKATOPOB.
N3ydenue B3anMOIEUCTBUS KUCIIOT
C METaJUIaMHU, peaKui
HEUTpaIU3aLHH.

B3anmoaeiicTBre pacTBopa cepHOit
KHUCJIOTHI ¢ okcuoM meau (1I).
[TonydyeHue HepacTBOPUMBIX
OCHOBaHMM.

BriTecHeHnne ogHoro meramuia
JIPYTUM U3 pacTBOpPA COMHU.
[TpakTryeckas pabora

Ne 6. Pemienne sxcriepuMeHTaIbHBIX
3a1a4 o TeMe «BakHelme Ki1acchl
HEOPraHWYECKUX COCAMHEHUI.
Brruncnenus:

10 YPAaBHEHUSIM XUMHUYECKOMN

[TnanupoBaTh U OCYLIECTBIATH HA
MPAaKTUKE XUMUYECCKHE
AKCIIEPUMEHTBHI, TPOBOIUTH
HaOJIIOICHNS, 1eaTh BBIBOJIBI 10
pe3yabTatam

HKCIEPUMEHTA P MPOBEJCHUN
71a00paTOPHBIX OIBITOB U
MPAKTUYECKUX paboT.

CrnenoBath paBuiiaM 0€30MMacHOM
paboTsI B 1abopaTopuu

MIPH UCTIOTB30BaHUU XUMHUYECKOU
MOCY/IbI 1 000pYAOBaHUSI.
BricTpanBath pa3BépHyTHIE
MUCHMEHHBIC U YCTHBIC OTBETHI C
OIopoi

Ha uH(popMaIHIo U3 yueOHHUKA U
CIPaBOYHBIX MaTEPUAIIOB, IPAMOTHO
MCIOJIb30BATh U3yYCHHBIH
MOHSTUHHBIN anmapar Kypca XUMUU




pEaKIuu: KOJIMYECTBA BEIIECTBA,
00BEMa, MacChl IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce PeareHTOB HJIH
MPOAYKTOB PEAKIIHH

Htoro mo 30 2 4
pazaeny
Pasznen 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIUH

3.1

[lepuoany
eCKUH
3aKOH U
[lepuoanu
ecKas
cHucTeMa
XAMHUYECK
X
2JIEMEHTOB
. .
Mennene-e
Ba.
Crpoenue
aroma

[TepBbie MOMBITKY KIACCH(PUKAITUU
XUMHUYECKUX 31eMeHTOB. [lonsTHEe 0
IPYIIIax CXOAHBIX AIEMEHTOB
(11e10YHbIE U IET0YHO3EMENbHBIE
METaJUIbl, TaJIOT€Hbl, THEPTHBIE
rasbl). JJI€MEHTbI, KOTOpbIE
00pa3yroT aM(pOTEepHBIE OKCHUIBI U
rugpokcubl. [lepuognueckuin
3aKkoH. Ilepuoauyeckas cucrema
XUMHUYECKUX HJIEMEHTOB

.. Menneneena.
Kopotkonepuonnas u
JUTMHHOTIEpUOAHas (hOPMBI
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHX djiemenToB J[. 1.
Menneneesa. [leproapl 1 rpyIIbL.
DOU3NYECKUN CMBICIT

MOPSIAKOBOTO HOMEPA, HOMEPOB
MEpUO/Ia U TPYIIIbI JIEMEHTA.
Crpoenne atomoB. CocTaB aTOMHBIX

PackpbIBaTh CMBICIT NEPUOUYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHE TAOTUIIBI
«IITepuoamyeckas cucrema
XUMHUYECKHX dj1emenToB J[. 1.
Menneneesay.

MopenupoBaTh CTPOCHHE aTOMa,
JSHEPIreTUYECKUX YPOBHEU U
MOAYPOBHEHN MPU MOMOIIU PUCYHKOB,
AIEKTPOHHBIX

KOH(HUTYpaIuii U JJIEKTPOHHO-
rpadgudeckux Gopmy.

[TosicHATH PU3UUECKHI CMBICTT
MOPSIIKOBOTO HOMEpA, HOMEPOB
MEepUOJIa U TPYIIIbI AJIEMEHTA.
XapakTepu3oBaTh XUMUYECKUE
AJIEMEHTHI MEPBBIX TPEX NEPHUOIOB,
Kalui, KalblIUi U X COCOUHEHMS 11O
MOJIOKEHUIO

B [lepunoanueckoii cucreme J1.1.

bubmnoreka
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anep. M3oTonsl. DNEKTPOHBI.
CtpoeHue 371eKTPOHHBIX 000JI04eK
aTOMOB MEPBbIX 20 XUMUYECKUX
aneMeHToB llepuoanyeckoit
CUCTEMBI

J.. MenneneeBa. XapakTepUCTHKa
XUMHUYECKOT0 JIeMEHTA

II0 €r0 MOJIOKEHHIO B
Ilepuonnueckoii cucreme J.M.
Menpeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS
paguyca aTOMOB XMMHUYECKHUX
3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO
TpyIIiaM U MepUoIaM.

3nauenue Ilepuonnueckoro 3akoHa u
[Tepuoanueckoit cucTemsl
XUMHUYECKUX HIIEMEHTOB IS
pa3BUTHUS HAYKU U

npaktuku. .M. Mennenees —
YYEHBIN U TPAKIAHUH.

XHUMUYECKUN SIKCIIEPUMEHT:
JleMoHcTpanuu:

B3anMozeincTere ruipoKCcHIa IUHKA
C pacTBOpaMH KUCJIOT U IIEI0YEH.
MonennpoBaHue CTPOCHUS MOJIEKYJT
IIPY IOMOILM PUCYHKOB, MOJIENEH,
3NEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Tabnuna «Ileprognyeckas
CUCTEMA XMMUYECKUX HIEMEHTOB

Menpeneesa.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB XUMUYECKUX
AJIEMEHTOB (MU3MEHEHHE PaInyCOB
aTOMOB, 3JIEKTPOOTPULIATEILHOCTH,
BaJICHTHOCTH) U UX COCMHCHUI

B IIpejieax MabIX MEPUOJIOB U
TJIABHBIX MTOATPYII C YIETOM
CTPOCHHS MX aTOMOB; Y4acTBOBAaTh B
COBMECTHOH paboTe B mape Hiu
rpymre.

BricTpanBath pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3
y4eOHUKA U APYTUX HCTOYHUKOB, B
ToM uunciie UaTepHera




J.N. MeHnneneeBay.
JlaGopaTopHbIe OTIBITHI
O3HakomIIeHHE C 00pa3aMu
METaJUIOB U HEMETAJIJIOB

3.2

XUMHYECK
ast CBSI3b.
Oxucnure
JIBHO-
BOCCTaHOB
WUTEIIbHEIE
peakiuu

Xumnueckas cBa3b. KoBaneHntHas
(mossipHas U HEMOJSIPHAS) CBSA3b.
DJIEKTPOOTPHULIATENBHOCTh
XUMHUYECKHX 3JIeMeHToB. oHHas
cBA3b. CTeneHb

okucienusa. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKITUU.
[Ipoueccol okucieHus u
BoccTaHOBJIEHUsI. OKUCIUTENU U
BOCCTAaHOBHUTEIH.

XHUMUYECKUN IKCIIEPUMEHT:
n3ydeHnue o0pasIoB BEIIECTB
METaJIJIOB U HEMETAJIJIOB,
B3aHUMOJICIICTBUE

TUIPOKCH/IA IUHKA C pacTBOPaMU
KHUCJIOT U IIEJIOYEH, IPOBEICHUE
OMBITOB, UTFOCTPUPYIOLTUX
MIPUMEPBI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakmuii (ropeHue, peakimu
PasNIoKEeHUSI, COSTMHECHHUS ).
XHUMUYECKUN SKCIIEPUMEHT:
JleMoHcTpanuu:

OMnBITHL, WLTIOCTPUPYIOLITUE
MIPUMEPBI OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIINI

PackpbIBaTh CMBICIT U3Y4aeMBIX
TOHSITUM.

Onpenensats BUJ XUMAYECKOM CBA3U
B COCJIMHEHUHU.

MonenpoBaTh CTPOCHHE MOJIEKYIT
IIPY MIOMOILU PUCYHKOB, MOJIEJIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX
dbopmyi. Mcnons3oBarh
XUMHYECKYIO CUMBOJIUKY IS
cocraBJeHus] GOpMYI BEIIECTB,
AIEKTPOHHOTO OajlaHca peaKIHii.
Omnpenensite cTeneHb OKUCIEHUs
aTOMOB XMMHYECKUX 3JIEMEHTOB 10
dbopmynaM U COCTaBISITH (OPMYJIBI
OMHAPHBIX COCIMHEHU 110 CTENEHU
OKUCJICHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB.

Onpenenarb OKUCIUTEND U
BOCCTAHOBUTENh. PaccTaBisaTh
KO2(PPUITMEHTHI B CXeMaX MPOCTHIX
OKHUCJIUTEIHHO-BOCCTAHOBUTEIbHBIX
peaxkiuii METOJJOM AJIEKTPOHHOTO
OanaHca.

Habmro1aTe XMMHYECKHE OTIBITHI O
IUIaHY, AaHAJTU3UPOBATh U JCNaTh
BBIBO/IBI.

bubmnoreka
LHOK
https://m.edsoo.r
u/7f41837¢




(ropenue, peakuuu
Pa3oKeHUSsI, COSTUHECHUS )

HcnonszoBate UKT s co3manus
MOJIeJIeN, TOATOTOBKHU MPE3EHTALIHH,
JIOKJIAZOB IO TEME.

BricTpanBath pa3BépHyTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha uH(OpPMAIIHIO U3

yueOHHKA U APYTUX
HCTOYHHKOB, B TOM YHCJIC
HNurepnera
bubnuorexa
Htoro no 15 LHOK
pazzeny https://m.edsoo.r
u/7t41837¢
bubmuorexa
PeszepBHoe Bpemst 3 HOK
https://m.edsoo.r
u/7t41837¢
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME




9 KJIACC

KoanuecTBo 4acoB DIEKTPOHHBI
KoHTp Mpakr IIporpamuoe conep:kanue OcHOBHBIE BUbI e
HaunmeHnoBanue
0JIbHBI HYECKH ACATECJIbHOCTH yHalMXCS (undpossbie)
Ne ni/n pa3aesioB U TeM
Bceero e e oOpa3oBareJ
NMPOrpamMMbl
pador pador bHbIE
bl bl pecypcsl
Pa3znen 1. BeniecTBO 1 XUMHUYeECKHUE PeaKIUU
IIepnonrueckuit 3aKoH. XapakTepu3oBaTh XUMUYECKUE
[Tepuoanueckas cucrtema 3JIEMEHTHI MEPBBIX TPEX
XUMHUYECKHUX JIEMEHTOB MIEPUOJIOB, KAJIAS U KAJIBLIHS 110
.. MenneneeBa. CtpoeHue HUX NOJIOKEHHUIO B
aTOMOB. 3aKOHOMEPHOCTH B [Tepuonuueckoit cucreme /1. U.
WU3MEHEHUU CBOMCTB XUMHUYECKHUX Meneneesa.
3JIEMEHTOB MEPBBIX TPEX KrnaccuduimpoBars 1 Ha3bIBaTh
MEePUOJIOB, KaNIKs, KAJIbLIUS U UX HEOPraHUYECKHE BEIeCTBa
COEIMHEHUI B COOTBETCTBUU M3YYEHHBIX KJIACCOB.
[ToBTOpEHUE M bubnuoreka
. C TIOJIOKEHUEM HIIEMEHTOB OnuceiBaTh 00IINE XUMUIECKHE
yriIyONieHHe 3HaHUuN . . I[IOK
1.1 5 1 B [lepuoaunueckoii cucreme u CBOMCTBA BELIECTB Pa3INIHBIX
OCHOBHBIX Pa3JenoB https://m.edsoo
CTPOECHHUEM HX aTOMOB. KJIaCCOB, TOATBEPKIAThH
Kypca 8 Kimacca 1u/7f412636

CTpoeHue BelecTBa: BUAbI
XUMHYECKOMN CBS3U. THUIIBI
KPUCTALIMYECKUX PEMIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA
OT THIIA KPUCTAIIINYECKON
PELIETKY U BUJA XUMUYECKOMN
CBSI3H.

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB.

CBOMCTBA IPUMEPAMU
MOJIEKYJIIPHBIX YPaBHEHUM
XUMHYECKUX PEAKITUH.
Onpenensats BUI XMMHUYECKOM
CBSA3U U TUI KPUCTAJUINYECKON
PELIETKY BEILIECTBA.
IIporuo3upoBars cBOKCTBA
BEILIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS.




XUMHYECKHE CBOMCTBA BEIIIECTB,
OTHOCSIIIIUXCSA

K pa3JIMYHBIM KJlaccam
HEOPraHWYECKHUX

COEIMHEHU !, TEHETUYECKAsl CBSA3b
HEOPraHWYECKHUX BEILECTB.
XUMHUYECKUN IKCITEPUMEHT:
JemoHcTpanuu:

03HAKOMIJICHHE C MOJACIISIMHU
KPUCTAJUIMYECKUX PELIETOK
HEOPTraHUYECKHUX BEILECTB —
METaJVIOB ¥ HeMeTaJuIoB (rpadura
U anmasa),

CJIOKHBIX BEIECTB (XJopuaa
HATPHSA)

BeicTpauBath pa3BEpHYThIE
MIMCBbMEHHBIE U YCTHBIE OTBETHI C
OIopoi

Ha nH(pOpMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MaTEpPUAJIOB,
IPAMOTHO UCIOJIb30BaTh
W3YYECHHBIN TOHATHITHBIN
anmnapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYCCKUX
peaKkuuit

Knaccudukanuss XuMH4eCKux
pEaAKIHI MO pa3TuYHbIM
npu3HaKaM (1o YUCTy U COCTaBY
YYaCTBYIOUIMX B PEAKIIUU
BEIIECTB, IO TETIOBOMY 3P deKTy,
110 U3MEHEHUIO CTETIEHEN
OKHUCJICHUS] XUMHUYECKHIX
JJIEMEHTOB,

1o 00paTUMOCTH, MO YYACTHIO
KaranuzaTopa). JK30- U
SHIOTEPMHUUECKUE PEAKIINH,
TEPMOXHUMHYECKHE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUYECKOI
peaxiun. [Tonstie 06 00paTUMBIX
¥ HEOOPATUMBIX XHMHYECKUX

PackpbIBaTh CMBICIT U3Y9aeMBIX
MOHSTUH U IPUMEHSTH 3TH
MIOHSTHSI TIPU OMMCAHUU CBOKCTB
BEIIIECTB U UX MPEBPAIICHUH.
Knaccudumnuponats
XUMHUYECKUE PEAKIINH 110
Pa3IMYHBIM MPU3HAKAM.
VYcranaBnuBaTh 3aBUCUMOCTD
CKOpPOCTU XMMHYECKON peakIuu
OT pa3INYHBIX (PAKTOPOB.
[Iporno3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX
MpEeBpaLICHUH B pa3IU4HbIX
YCIIOBUSIX.

Onpenenarb OKUCIUTEND U

Bbubnnoreka
LHOK
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peakuusx. [lonstue o
TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse.
[ToHsiTHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIOLINE Ha CKOPOCTh
XUMHYECKOW peaKkIuy U
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHS.

OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH,
AJICKTPOHHBINA OaaHC
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHON PEAKIIUH.
CocraBneHue ypaBHEHUM
OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIHUA C
HCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.
XUMUYECKUN IKCITEPUMEHT:
JleMoHCTpamuu:
Hccinenosanue 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICHCTBUS PA3INYHBIX
(baxTopoB.

OMBITHL, WJUTIOCTPUPYIOLIUE
pUMEPbI OKUCITUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIIUA
(ropenue, peakiuu
pa3lIoKEHUs, COCTUHCHHS ).
Brruncnenusi:

BoccTaHoBuTeNnb B OBP.
CocTaBiATh NEKTPOHHBIN
OanaHc peakuuu.

[Tpon3BoANTH BBIYUCIIEHUS IO
XUMHUYECKUM YPaBHEHUSIM.
¥Y4acTBOBaTh B COBMECTHOM
paboTe B mmape Wiu TpyIe.
BeicTpauBarth pa3BEpHYThIE
IIMCBbMEHHBIE U YCTHBIE OTBETHI C
OIOpoi

Ha uH(popMaIHo U3 yueOHHUKa U
CIPaBOYHBIX MaTEPUAJIOB,
IpaMOTHO UCIOJIb30BaTh
W3YYECHHBIN TOHATHITHBIN
anmapar Kypca XuMuu




KOJIMYECTBA BEIIECTBA, 00BEMA U
MaCChI peaFeHTOB nn HpOI[YKTOB
o

YPaBHCHUSM XUMHYCCKHX
peaxkuuit

1.3

DNEeKTPOIUTHYECKAS
JMCCOLMALUS.
XnuMuyeckue
peakiuu B
pacTBopax

Teopus 2IEKTPONIUTUYECKOU
JUCCOLUALMU. DIIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI. KaTuoHBI,
aHUOHBI.

Mexanusm nucconuanun
BEIIIECTB

C pa3JIUYHBIMHU BUJIAMH
XHUMHYECKOM

cBs3u. CTeneHb TUCCOLMAIINM.

CunpHBIC U CITa0BIC DIIEKTPOIIUTHI.

Peakiuu nonHoro ooMeHa.
VYcioBus npoTeKaHus peakinii
HOHHOI'0 OOMEHA, IOJIHBIE U
COKpalEHHbIE MOHHBIE
ypaBHeHUs peakiuii. CBoMCTBa
KHCJIOT, OCHOBAHUM U COJICH B
CBETE MpPEJCTAaBICHUNA 00
3JIEKTPOJINTUYECKON
nucconuaiyu. KauectBeHHbIE
peakuuu Ha MoHHI. [loHsiTHE O
TUIPOJIN3E CONel. XUMUYECKHUI
AKCIEpUMEHT: JleMoHcTpauuu:
HUccaenosanue
3JIEKTPONPOBOJHOCTH PACTBOPOB
BEILECTB, MTpoliecca TUCCOLUALIUN

PackpbiBaTh CMBICT N3y4aeMbIX
MMOHATHUM, a TaKXKE CMBICT
TEOPUH

AJIEKTPOTUTUYECKON
JUCCOIUAIUY.

OOBACHATD MPUYMHBI
3IEKTPONPOBOAHOCTH BOJHBIX
PacTBOPOB BEIIECTB, pa3INyaTh
ciiabble U CHIIbHBIC
AIEKTPOJIUTHI.

CocTraBiATh ypaBHEHUs
JUCCOIMAIMU KHUCIIOT, IIEI04Yen
H COJICH, TTOJTHBIC U
COKpaIEHHBIE MOHHBIE
YPaBHEHHUsI XUMHUYECKUX
peaxiuii HFOHHOTO OOMeHa,
KpaTKue MOHHbIC YPAaBHEHUS
MPOCTBIX PEAKLIHN THAPOIU3A
COJIEH.

XapakTepu3oBaTh 00ITHE
XUMHYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB Ha OCHOBE
TEOPHUHU DIIECKTPOJIUTUUECKON
JUCCOIMAIIMY; TTIOATBEPKIATh
CBOMCTBA IIpUMEpamMu

Bubianoreka
1HOK
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KHCIIOT, IeIoueit

U coJiek (BO3MOYKHO
UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB).

OnBIThI, HJUTIOCTPUPYIOLITHE
MPU3HAKU IPOTEKAHUS peaKIInii
HOHHOTO oOMeHa (0Opa3oBaHHNE
0caJka, BhIICIICHHE ra3a,
o0Opa3oBaHHE BOJIBI).
Pacnio3naBaHre HEOPTraHUYECKUX
BEIIECTB C MTOMOIIBIO
KaYeCTBEHHBIX peaKlUi Ha HOHBI.
JlaGopaTOpHBI OTIBIT:

W3ydeHre mpu3HaKoB IPOTEKAHUS
peaKIu HOHHOTO OOMEHa B
pacTBopax

ANEKTPOIUTOB (¢ 0OpazoBaHUEM
0caJKa, BBIICIICHUEM Ia3a,
o0pa3oBaHUEM BOJIbI).
[IpakTrueckas paboTa:

Ne 1. Pemrenne
9KCIIEPUMEHTANIBHBIX 3a7a4 MO0
TeMe.

Brruncnenusi:

M0 YPaBHEHUSM XUMHUYECKHIX
peaxkuuit

MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUN XUMUYECKUX
peaKuui.
Pematsb skcriepuMeHTalIbHbIE
3aJlaud 0 TEME.
[InanupoBath 1

OCYIIIECTBIISATH Ha
MPaKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, TPOBOIUTH
HAOIIOICHUS, IeTIaTh BHIBOJIBI
10 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU MTPOBEICHUU
71a00paTOPHBIX OIBITOB U
MPaKTHYECKUX padoT.
CnenoBath mpaBHIIamMm
6e3omacHoii paboTHI B
nabopaTopuu mpu
HCIOJIb30BaHUU XUMUYECKON
MOCYABI U 000PYyIOBaAHUS.
[IpoBOAUTH BHIYHMCIIECHUS 11O
XUMHYECKUM YPaBHEHUSM.
YyacTBOBaTh B COBMECTHOU
paboTe B mape Wiu Tpyre.
BricTpanBath pa3BépHyTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OIopoi
Ha UH(popMaIHIo U3 yueOHHUKa U
Apyrux
HMCTOYHUKOB MHGOpMAIUH, B
ToM uunciie UaTepHeTa




Hroro no pazgeny
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Pa3gen 2. HemeTaaabl M HX COeAUHEHU S

2.1

Oo6mas
XapaKTEepUCTUKA
XUMHNYCCKHUX
aneMeHToB VIIA-
rpynmnsl. ['agorensl

OO0mras XxapakTepUCTHKA
rajoreHoB. OcoOEHHOCTH
CTPOCHHS aTOMOB, XapaKTePHBIC
creneHn okucieHus. CTpoeHue u
duznyecKre CBOMCTBA MPOCTHIX
BEILIECTB — I'aJIOFCHOB.
XuMudecKre CBOCTBA Ha
npuMepe xjopa (B3auMoIeCTBIE
¢ MeTajlJIaMH, HeMeTalJIaMu,
ICJIOYaMH ).

Xnopoogopon. ComnsiHast
KHCJI0Ta, XUMHUYCCKUE CBOMCTBA,
MoJTydeHue, MPUMEHEHHE.
JenicTBue xnopa u
XJIOPOBOAOPO/Ia HA OPTaHU3M
yesoBeKa. BakHeime Xaopuibl
U UX HAXOXJACHHUE B IPUPOJIC.
XUMUYECKUN IKCITEPUMEHT:
JleMoHCTpamuu:

OMBITHL, OTpAXKAOIINE
dusuueckue u

XHMHYECKHE CBONCTBA raJIorcHOB
1 UX COCIUHEHHH (BO3MOYKHO
HCIOJIL30BaHUE
BHJICOMATEPHAIIOB).
O3HakomiIeHHE C 00pa3aMu
XJIOPUIOB (TAJIOTEHUIOB).
JlaGopaTOpHBIii OMBIT:

OOBSICHATE 001IIHIE
3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB
HEMETAIIJIOB U UX COSJAMHCHUN B
mpeeaax MaibIX MePUOJIOB U
TJIABHBIX MTOATPYIIT
[Tepuonuueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB C
YYETOM CTPOEHHUS UX AaTOMOB.
Xapaktepru3oBaTh GU3HIECKUE U
XUMHUYECKHE CBOICTBA MPOCTHIX
BEIIIECTB raJIOTCHOB (Ha
IIpUMepe XJI0pa) U
CJIOKHBIX BEIIECTB
(x;mopoBogOpoAa, XJIopuaa
HaTpus), CIOCOOBI UX
MOJIy4eHUs, IPUMEHEHUE U
3HAYEHHUE B MPUPOJE U KUZHU
YeloBeKa.
Omnpenenste XJIOPUI-UOHBI B
pacTBope.
[TnaarpoBaTh U OCYIIECTBIISTH
Ha TPAKTHKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOUTH
HaOJIIOIeHNS,
JieNiaTh BBIBOJBI IO pe3ysbTaTaM
AKCIIEPUMEHTA MIPU MTPOBEICHUU
71a00paTOPHBIX OIBITOB U

Bbubnnoreka
LHOK
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N3yuenue cBOWCTB CONSTHOM
kucnotsl. [IpoBenenue
KAueCTBEHHBIX PEAKLUI Ha
XJIOpUA-UOHBI.

[IpakTuueckas pabota

No 2: Tlonydenue coyistHOM
KHCJIOTBI, U3y4EHUE €€ CBOMCTB.
Brruncnenus:

M0 YpaBHEHUSIM XUMHUECKUX
peaKLui, eClIi OAUH U3 PEarcHTOB
JT1aH B U30BITKE

MPAKTUYECKUX padoT.

CrnenoBath paBuiiaM 0€30MMacHOM
paboThI B 1abopaTopuu

MIPH UCTIOTB30BaHUU XUMHUYECKON
MOCYABl U 000pyIOBAHUS.

BricTpanBath pa3BépHyTHIE
MMACbMEHHBIE U YCTHBIE OTBETHI C
OIOpOi

Ha nHOpMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPHAJIOB,
I'PaMOTHO UCHOJIb30BaTh
M3YYEHHBIN TTOHATUINHBINA

anmnapar Kypca XuMUHU

2.2

O0mas
XapaKTEePUCTUKA
XAMHYECKHUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé
COCTUHEHUS

OO1m1ast xapakTepUCTHKA
31eMeHTOB VIA-rpynnsl.
OcCoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHU
OKHCJICHHUS.

Crtpoenue u puznvecKue
CBOICTBA MTPOCTHIX BEIIECTB —
KHCJIOpOJia ¥ CEphl. AJNIOTPOIHbBIE
Mo u(UKAIIH KUCIOpOaa U
cepbl. XUMHUUYECKHE CBOMCTBA
CEPBI.

CepoBo10po1, CTPOEHHUE,
buznyeckue 1 XuMHUYECKHe
CBOMCTBA.

OOBsCHATH 00IIHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB DJIEMEHTOB
VIA-rpynnsl ¥ uX COeAMHEHUM C
YYETOM CTPOEHHUS UX AaTOMOB.
XapakTepru3oBaTh GU3HUECKUE U
XMMHUYECKHE CBOICTBA MPOCTOTO
BEILIECTBA CEPHI U €€
COEIMHEHMH (cepoBOAOPOAA,
OKCHUJIOB CEPBI, CEPHON KHUCIIOTHI,
Cynb(haToB), CIOCOOBI UX
MOJIy4€HUsl, IPUMEHEHUE U
3HaYEHUE

B IIPUPOJIE U )KU3HU UETIOBEKA.

Bubnnoreka
1HOK
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Oxkcuppl cepbl Kak MpeACcTaBUTEIN
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnota, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA (00IIHe
KaK MpeACTaBUTENS Kiacca
KHCJIOT U CIEIU(UIECKHE).
XUMHYECKUE peaKlnHy, JeKaIne
B OCHOBE IIPOMBINIIICHHOTO
crioco0a MoJy4eHus: CEpHOI
KHUCTIOTHI.

[Ipumenenue. Conu cepHOit
KHCIIOTBI,

KayeCTBEHHasl peaklus Ha
cynbdaT-HoH.

Haxoxnenue cepol u eé
COEIMHEHUH B IIPUPOJIE.
XUMHUYECKOE 3arpsiI3HEHUE
OKPYKaroIlIEe Cpeabl
COCTMHEHUSIMU

cepbl (KUCIOTHBIE 0K/,
3arpsi3HEHUE BO3/1yXa U
BOZI0OEMOB), CITOCOOBI €T0
PEIOTBPALLICHUS.
XUMUYECKUN IKCIIEPUMEHT:
JemoHcTpanuu:
O3nakomiieHHe ¢ 00pazamMu
Cephl U €€ COETMHEHUSIMU
(BO3MOYHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB).
Hab6nronenue mpouecca
o0yrIMBaHuUs caxapa Mo

Onpenensite HaTU4KE CyIbdar-
HMOHOB B pacTBOpE.

OOBSACHATH CYITHOCTD
9KOJIOTUYECKHX MPOOIIEM,
CBSI3aHHBIX C TTepepabOTKOH
COCIMHEHUH CEPBI.
[InanupoBaTh U OCYUIECTBIISTD
Ha TPAKTHKE XUMUYECKUE
9KCIIEPUMEHTEHI, IPOBOUTH
HaAOIIOICHUS, IeTIaTh BHIBOJIBI
0 pe3ylbTaTam
AKCIIEPUMEHTA.

CrnenoBath paBHIIaMm
0e3omacHOi paboTHI B
nmabopaTopun

MIPY UCTIOJIb30BAHUH
XUMHYECKOH MOCYAbI U
o0opynoBaHUsI.

[Tpon3BOIUTE BBIYMCIICHHUS 110
XUMHYECKUM YPaBHEHUSM.
Hcnonb30BaTh MpH BHITOTHEHUN
y4eOHBIX 3aJJaHUI TEKCThI
y4eOHHKa, CIIPABOYHBIE
Marepuansl (Ilepuonnueckyro
CUCTEMY XUMHYECKUX
snemeHToB /1. 1. Menaeneena,
TaOIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIcH B
BOJI€, DJIEKTPOXUMUYECKUH Pl
HaIpsHKEHUH METaJlIoB).
Hcnonb30BaTh MpH BHITOTHEHUN




JEUCTBUEM

KOHLICHTPUPOBAHHOM CEpHOM
KHCJIOTHI.

JlaGopaTtopHsbie onbITh: M3ydueHne
XUMHUYECKHX CBOWCTB
pa30aBIICHHON CEPHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHOU
peakiuu Ha cynb(haT-uoH U
HaOII0/IeHUE TIPU3HAKa e
MPOTEKAHUS

yueOHBIX 33JJaHUI U B IIpOIEcce
HCCIIEN0BATEIbCKOU
JESITEIbHOCTH Hay4yHO-
HOIMYJISIPHYIO JINTEPATYPY
XUMHMYECKOTO COIEpKaHUS,
CIIPaBOYHBIE

MaTEepHabl, PECYPChI
HNHurepHera

23

O06mmas
XapaKTepUCTHKa
XUMHYECKHX
2J1EMEHTOB VA-
rpynnsl. A30T,
dochop u ux
COCIMHEHUS

OO6m1as XxapakTepUCTHKA
3JIEMEHTOB V A-rpymnisbl.
OcCoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIC CTETICHH
OKHUCIICHUS.

A3oT, pacipocTpaHEHUE B
npupoje, Gu3nIecKue u
XUMHYECKHE CBOMCTBA.
KpyroBoport azora B npupo/e.
AmMMuak, ero pusnyeckue u
XMMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE.

Conu aMMOHMUS, UX PUINIECKHUE U
XMMHYECKHE CBOMCTBA,
npuMmeHenue. KauectBeHHas
peakuus Ha MOHbI AMMOHHUSI.
A30THas KUCII0Ta, €€ OIyYEHHE,
buznyeckue 1 XuMHUYECKHe
cBolicTBa (00IIME KaK
MpeACTaBUTEINS Kiacca

OOBSICHATE 001IIHIE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOWCTB DJIEMEHTOB
VA-rpynmnsl ¥ uX COeIUHEHUN ¢
y4E€TOM CTPOCHUS UX ATOMOB.
XapakTepHu3oBaTh GUINUECKUE U
XMMHUYECKHUE CBOICTBA MPOCTHIX
BemecTB a3ota u pocdopa u ux
COCTMHECHMH (aMMHaKa, CoJIeH
aMMOHMUSI, a30THOM

KHUCJIOTHI, HUTPATOB, OKCHJIA
dochopa (V) u pochopuoit
KHUCIOTHI, pocdaToB), ciocoObI
UX MOJyYeHUS, IPUMEHEHUE U
3HAYEHHUE B MPUPOJE U KU3HU
yenoBeka. OnpenensTb HOHbI
aMmMoHUs U (ochart- HOHBI B
pactBope.

OOBSACHATH CYITHOCTD
HKOJIOTHYECKUX MPOOIIEM,

Bubianoreka
1HOK
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KHUCTIOT U CHEIU(PUIECKHE).
Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MUHEPaIbHBIX YI0OpECHHH.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIoIle cpebl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa,
MOYBHI U BOJOEMOB).

docdop, amnoTpoIHbIe
Moudukanmu pocdopa,
buznyeckue 1 XuMHUYECKHe
cBorictBa. Okcua pocdopa (V) u
dbocdopnas kucnora, puznyeckue
1 XUMHYECKHE CBOMCTBA,
nostyyenue. Mcnons3oBanue
docdaroB B kauecTBe
MHUHEPAJIbHBIX Y100pCHHIA.
XUMHUYECKUN IKCIIEPUMEHT:
JleMoHCTpamuu:
O3znHakomiieHHE ¢ PU3NUIECKUMHU
cBoMcTBaMH a30ta, pochopa

U UX COCTMHEHUN (BO3MOYKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB).
O3nakomiieHHe ¢ 00pazamMu
a30THBIX U POocHOpHBIX
ynoOpeHuil.

[Tomy4yenue, cobupanmue,
pacro3HaBaHUE U U3y4YECHHE
CBOMCTB aMMHAKa.

CBSI3aHHBIX C HAXOXKICHUEM
coeMHeHUi a3oTa u pochopa
B OKPY’KarolIen cpene.
[InanupoBaTh U OCYIIECTBIISTD
Ha MPAaKTHKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH
HaOJI0/IeHUs, 1eTIaTh BHIBOJIbI
0 pe3yibTaTam

HKCIEPUMEHTA P MPOBEJCHUN
71a00paTOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.
CrnenoBath paBHIIamMm
6e3omacHoi

paboThI B 1abopaTopuu mpu
MCIOJIb30BAaHUN XUMHUYECKOI
MOCYABI U 000pyIOBaAHUS.
[Tpon3BOANTH BHIYUCICHUS IO
XUMHAYECKUM yPaBHEHUSIM.
Hcnonp30Bath IpyU BHITOTHEHUN
y4eOHBIX 3aJJaHUI TEKCThI
y4eOHHKa, CIIPABOYHBIE
Marepuaibl (IEPHOTUIECKYIO
CUCTEMY XMMHUYECKUX
anemenToB /1. V1. Menaeneena,
TabIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIcH B
BOJIE, DJIEKTPOXUMHUYECKUU Psif
HaIpsDKEHUH METAIIOB)




Bzaumopneicteue
KOHLICHTPUPOBAaHHOM a30THOU
KHCJIOTBI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
JlaGopaTopHBIE OTIBITHI:
[TpoBeneHmne kauecTBEHHBIX
peaKuHii Ha MOH aMMOHHUS U
docaT-noH, U U3yueHue
MPU3HAKOB UX MPOTEKAHUS.
[IpakTuyeckas pabora

Ne 3: [lonydyenue aMMmuaka,
M3y4YEHHE €TI0 CBOMCTB.
Brruucnenus:

M0 YPaBHEHUSAM XUMHUYECKHUX
peaxkuuit
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O06mas
XapaKTEepUCTUKA
XUMUYECKHUX
anemeHToB IVA-
IPYIIBL. YTIEpOa U
KpPEMHUN U UX
COEIMHEHUS

OO6m1as XxapakTepUCTHKA
3neMeHTOB [VA-rpynmsl.
OCcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIICHU
OKHCJICHHUS.

Yrunepon, aJulOTpOIIHbIE

Mo (UKAIIH, pacIpOCTPaHCHHE
B Iipupoze, GU3nIecKue u
XUMHYECKHE CBOMCTBA.
Ancop6buus. KpyroBopor
yriaepoja B MPUPOJIE.

Oxkcunpl yraepoaa, ux
¢u3nuecKkre 1 XUMHUYECKHUE
CBOMCTBA, JCHCTBUE

OOBSICHATE 001IIHIE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOICTB AJIEMEHTOB
IVA-rpynnel 1 ux COeIMHEHUI C
y4E€TOM CTPOCHUS UX ATOMOB.
XapakTepu3oBath (pu3nUecKue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEpO/ia U KPEMHHUS U
WX COCTMHECHHI (OKCHJIOB
yraepojaa, yroJIbHON KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHHUS,
KPEMHHUEBOMN KUCIIOTBHI,
CHJIUKATOB), CITOCOOBI X
MOJIy4YEHUs, TPUMEHEHUE U

Bbubnnoreka
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HAa JKUBBIE OPTaHU3MBI,
MOJTyYeHUE ¥ IPUMEHEHHE.
DKoJoruyeckue mpooIemsl,
CBSI3aHHBIE C OKCUJIOM yTJIepoaa
(IV), runoresa rio6agIbHOTO
MOTEIJICHHS! KIIMMAaTa,
MapHUKOBBIN A (PEKT.

YronbHas KUCI0Ta U €€ COIU, UX
¢u3nueckre 1 XUMHYECKUE
CBOMCTBA, IIOJIy4CHHUE U
PUMEHEHUE.

KauecTBeHHas peakius Ha
KapOoHaT- noHbL. Mcnons3oBanue
KapOOHATOB

B OBITY, MEAUITMHE,
MPOMBINIICHHOCTH B CETHCKOM
XO34UCTBE.

[TepBOoHaYaNIbHBIE TOHATHUS

00 OpraHMYECKUX BEIIECTBAX KaK
0 COeIMHEHHUAX yriiepoja (MeTaH,
9TaH, STUJICH, alleTUJIEH, 3TaHOI,
[JIMLEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie ICTOYHUKHI
YTJIEBOJOPOAOB (YTOJb,
NPUPOIHBIH ra3, He(Th),
IPOAYKTHI MX NIepepadoTKu
(Oen3uH), UX poJIb B OBITY U
MPOMBINIIICHHOCTH.

[TonsiTrie 0 OMoNOrNYeCcKn
Ba)XHBIX BEILIECTBAX: KHUpax,
Oenkax, yriieBoJax — U UX pojiu B

3HAYEHUE B MPUPOJIE U KUZHU
genoBeka. OOBACHATH
MPUYUHHO-CIIEICTBEHHYIO CBSI3b:
CTpOEHHE BEIECTBAa — CBOWCTBA
— TIpUMEHEHHUE — Ha IpUMepax
COCAMHEHHH yriaepoia u
kpemHus. OnpeaensTh
KapOOHAT- U CUJIMKAT-HOHBI B
pacTBope.

OOBACHATH CYITHOCTD
HKOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXO0XKJIEHUEM
YTJIEKUCIIOTO ra3a B
OKpY>Kalolllen cpene.
[ToaTBepk1aTh 0COOCHHOCTH
COCTaBa OPTAaHMYECKUX BEIIECTB
MpUMepaMH TIPOCTHIX
COCMHEHMH (MEeTaH, ATaH,
STHUJICH, alleTUJICH, TaHOII,
TNIMLEPHUH, YKCYCHas KHCIIOTA),
B3alMOCBS3b

HEOPraHUYECKUX COCTUHEHUM
yraepoaa U OpraHM4ecKux
BEIIECTB.

OnuceiBaTh poib OEIKOB, KUPOB
Y yTJIEBOJIOB B

(G YHKITMOHUPOBAHHH KUBBIX
OpPraHU3MOB, COCTAB MPUPOTHBIX
MCTOYHUKOB YIJIEBOAOPOJIOB, UX
poJIb

B OBITY U IPOMBIIIJIEHHOCTH.




JKU3HU YENIOBEKa.
MarepuanbHOE €IUHCTBO
OPTraHUYECKUX U HEOPTaHUYECKUX
COCTUHEHUN.

Kpemnwnii, ero ¢pusnueckue u
XHMMHYECKHE CBOMCTBA,
MOJIy4YeHUe U IPUMEHEHHE.
CoenuHeHus KpeMHUS B IPUPOJIE.
OO01mue npeacTaBIeHUS

00 okcuze kpemuus (IV) u
KPEMHHEBOU KUCIIOTE.
Cunukatsl, UX UCIIOJIb30BAHUE B
OBITY, METUIINHE,
MPOMBIIIIIEHHOCTH.
Baxwueiimme cTpoutenbHbie
MaTepHuabl: KepaMHKa, CTEKJIO,
LIEMEHT, OCTOH,

xene300eToH. [IpoGiemMsr
0€30MMacHOT0 UCTIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUaJIOB B
IIOBCEIHEBHON KU3HU.
XUMHUYECKUN IKCITEPUMEHT:
JleMoHCTpanuu:

Moaenu KpUCTaTMYeCKUX
peméTok anMasa, rpadura,
dymnepena.

O3HakoOMJIEHUE C MPOLECCOM
aacopOLnu pacTBOPEHHBIX
BEIIECTB

AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOrasa.

[TpoBOAKUTH BHIYHCICHUS TIO
YPaBHEHHUSIM XUMHUYECKHIX
peaKkuuid.

[InanupoBaTh U OCYIIECTBIISTD
Ha MPAaKTHKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH
HaOJI0/IeHUs, 1eTIaTh BHIBOJIbI
0 pe3yJabTaTaM
AKCIEPUMEHTA MPU MTPOBEACHUN
71a00paTOPHBIX OIBITOB U
MPAKTUYECKUX padoT.
CrnenoBath paBHIIamMm
0e3omacHOi paboTHI B
nmabopaTopun

MIPY UCTIOJIb30BAHUU
XMMHYECKOH MOCYAbI U
o0opymoBaHUsI.

Hcnonb30Bath Mpy BHITIOTHEHUN
y4eOHBIX 3aJJaHUI TEKCThI
y4eOHHKa, CIPABOYHBIE
Marepuaisl (Ilepuonnueckyro
CUCTEMY XUMHUYECKUX
anemenToB /1. V1. Menaeneena,
Ta0IUILy PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJIcH B
BOJIE, DJIEKTPOXUMHUYECKUU P
HaIpsDKEHUN METAIIOB)




O3HakoMJIEHHE C TPOAYKIIMEN
CUWJIMKATHOW TTPOMBINIIICHHOCTH
(BugeomaTtepuanbl: CUIHKATHAS
MIPOMBIITUICHHOCTB ).

Mopnenu MOleKyl OpraHUYECKUX
BEIIIECTB.

JlaGopaTOpHBI OTIBIT:
[Monyuenue, cobupanue,
pacro3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO ra3a.
[IpoBeneHue kKaueCTBEHHBIX
peakuuii Ha KapOOHAT U CHJIMKAT-
MOHBI 1 U3yYEHHE NMPU3HAKOB UX
npotekanus. [Ipaktuueckue
paboTHI:

Ne 4. Tlonyuenue yriekuciaoro
rasa, U3y4eHue ero CBOMCTB.

Ne 5. Pemenne
SKCHEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHele HeMeTauIbl U
UX COCMHEHUS»

Brruncnenus:

M0 YPaBHEHUSAM XUMHUYECKHUX
peaxkuuit

Uroro no pazneny
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Pa3zgen 3. MeTa/sibl M HX COeTUHEHU S

3.1

OO01ue cBolicTBa
MCTAJIJIOB

OO1m1ast xapaKTepUCTHKA
XUMHYECKHX 3JIEMEHTOB —
METAJIJIOB HA OCHOBAaHUU UX
nosioxenus B [lepuonnueckon

PackpeiBath cMBICT H3y4aeMbIX
MOHATUHI U IPUMEHSTD 3TU
MOHSATHS IIPU ONIMCAHUU CBOMCTB
BEILIECTB U UX MPEBPALLICHUMN.

Bbubnnoreka
LHOK

https://m.edsoo
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CUCTEME XUMHUYECKUX JIEMEHTOB
.. Menneneesa u cTpocHUs
atomMoB. CTpO€HHE METAJIJIOB.
Merannuueckas CBA3b U
MeTaJlTn4ecKast
KPUCTAUINYECKAS PEIIETKA.
DIEKTPOXUMUYECKUH P
HaIPsHKEHUN METaJUIOB.
Du3nyecKue 1 XUMHYECKUE
cBoiicTBa MeTamioB. O0mue
CHOCOOBI OJTYYCHHUST METAJIIOB.
[TonsiTne

0 KOPPO3HH METAIJIOB, OCHOBHbIE
CIIOCOOBI 3aIUTEI UX OT
KOPpO3UH.

CmnaBel (CTanp, YyTyH,
JIOPATIOMUHMIA, OpOH3a) U UX
npUMEHEeHHe B ObITY U
MPOMBINIIICHHOCTH.
XUMUYECKUN IKCITEPUMEHT:
JleMoHCTpamuu:

OO6pa3ibl METAJJIOB U CILTABOB.
W3ydeHue pe3yabTaToOB KOPPO3UU
METaJuIoB (BO3MOXKHO
UCTIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).
JlaGopaTOopHbIE OMBITHI:
O3nakomiieHHe ¢ o0pazamMu
METAJIJIOB U CIUIABOB, UX
(bU3UYECKUMU CBOMCTBAMH.
Brruncnenus:

OOBACHATH 00IIHE
3aKOHOMEPHOCTH B H3MCHEHHUH
CBOWCTB 3JIEMEHTOB- METAJIIJIOB U
UX COCMHEHHI C y4ETOM
CTPOCHHS UX aTOMOB.
XapakTepru3oBaTh CTPOECHUE
METaJUIOB, 001IKe PU3NIECKHE U
XUMUYECKHUE CBOMCTBA
METaJIJIOB.

XapakTepHu30BaTh 001IHe
CIOCOOBI OJTYYEHHUSI METAJIIIOB.
OnuceiBaTh CIOCOOBI 3aLTUTHI
METAJIJIOB OT KOPPO3HH.
CrnenoBath paBHIIaMm
0e3omacHOi paboTHI B
nabopaTopuu mpu
WCIOJIb30BAHUN XUMHUYECKOM
MOCYBl U 000y IOBAHUS.
[Tpon3BOIUTE BEIYUCIICHUS

[0 YPaBHEHMSIM XUMUYECKUX
peaKuuii, €Clii OJIMH U3
peareHToB COACPKHUT MPUMECH.
YyacTBOBaTh B COBMECTHOM
paboTe B mape Wju Tpyre.
Hcnonb30Bath Mpy BHITIOTHEHUN
y4eOHBIX 3aJJaHUI TEKCThI
yueOHUKa, CIIPaBOYHbBIE
matepuansl ([leproanueckyro
CUCTEMY XMMHUYECKUX
anemenToB /1. V1. Menaeneena,
Ta0IUILy PAaCTBOPHUMOCTH




10 YPAaBHEHUSAM XUMHYECKUX
peaKLui, eClI OAUH U3 PEareHTOB
COZIEPKUT IIPUMECHU

KHCJIOT, OCHOBAHUM U COJIcH B
BOJIE, DJIEKTPOXUMHUYECKUU Psif
HaIpsDKEHUN METAILIOB)

3.2

Baxxneiinime
METAJUIBI U UX
COCTUHEHUS

16

IllenoyHble METAJUILI: IIOJIOKCHHUE
B [lepnoanueckoii cucreme
XUMHUYECKHX 3JieMeHTOB [[. 1.
MeneneeBa, CTpOCHHUE UX
aTOMOB, HAXOXJIEHUE B IPUPOJIE.
duszndyeckre U XUMHYECKHE
CBOMCTBA (Ha IPUMEPE HATPUS U
Kanus). OKCHIBI U THIPOKCHIBI
HaTpUs U KaJus.

[IpumeHneHue menoYHbIX
METAaJJIOB U UX COCTUHCHUM.
[IlenouHo3eMeIbHbBIE METAIIbI
Mar"Huu U KaJbIIMi: TI0JIOKCHNE B
[lepuoauueckoil cucreme
XUMHYECKHX 3JIEMCHTOB

.. MenneneeBa, CTpOCHUE UX
aTOMOB, HAXOXJIEHUE B IPUPOJIE.
duznyeckre 1 XUMUYCSCKHUE
CBOMCTBA MarHusi u

Kanblusg. Baxkaeiinme
COCMHEHMS KaJIbIUs (OKCH/I,
TUAPOKCHI, coyn). JKECTKOCTh
BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.
ATIOMUHMI: TIOJ0KEHNE

B [lepronnueckoit cucreme
XUMHUYECKHX 3JieMeHTOB [[. 1.
MenieneeBa, CTpO€HUE aTOMa,

OOBsICHATL 00IIHE
3aKOHOMEPHOCTH B H3MECHEHHUH
CBOMCTB 2JIEMEHTOB-

METAJIJIOB U MX COCIUHCHUI B
rpymIax ¢ y4€ToM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh GU3HIECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB METAJIOB U X
COCIMHEHUH (OKCHJIOB,
THJIPOKCHUJIOB, COJIEH ), CIOCOOBI
WX TOYYCHHUS, TPUMECHEHUE U
3HAUYCHUE

B IIPUPO/JIC U KU3HU YEIOBEKA.
YcranaBnmuBaTh MPUUUHHO-
CJICJICTBEHHYIO CBSI3b: CTPOCHHE
BEIlleCcTBa — CBOIicTBa —
MPUMEHEHHE — Ha TIPUMepax
M3Y4aeMBbIX BEIECTB.
Pacno3HaBath ¢ mOMOIIBIO
KaueCTBEHHBIX PEaKIIHii HOHBI
METAJJI0B: MarHus,

KaJbILus, AJIIOMUHUS, IIUHKA,
xenesa (I1) u xenesa (I1I), menu
(ID).

Jloka3bIBaTh aM(pOTEPHBIH
XapakTep OKCHJIOB U

Bbubnnoreka
1HOK

https://m.edsoo
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HAaXO0XJIEHUE B IIPUPO/IE.
®du3znvecKkue U XUMUYECKUE
CBOICTBA aJTFOMUHUSL.
AmMdoTepHbIE CBOICTBA OKCHU/IA U
TUAPOKCUAA aTIOMUHUS.

Kene3o: nonoxxenue B
[lepuoanueckoil cucteme
XUMHUYECKHX IJIEMEHTOB

1. Menneneesa, ctpoeHue
aToMa, HaX0XJIeHUE B TIPUPO/IE.
®du3nvecKkue U XUMUYECKUE
cBomcTBa keneza. OKCUIbI,
TUAPOKCHIBI U comu xenesa (1) u
xenesa (I11), ux cocras, cBoicTBa
Y MOJy4eHUE. XUMUYECKHUI
JKCIIEpUMEHT: JleMOoHcTpauuu:
Oco0OeHHOCTH B3aMMOJICHCTBHS
OKCH/Ia KIIbIIUs U HATPUS C
BOJIOM (BO3MO>KHO UCIOJIb30BAHUE
BHJICOMATEPHAIIOB).
OxkpaiuBaHue MJIaMeHH HOHAMHU
HATpUs, KaJusl U KaJlbLUs
(BO3MOXHO HCTIOJE30BAHUE
BUJICOMATEPHAIIOB)
HccnenoBanue CBOMCTB KECTKOM
BozblL. [Ipoiiecc ropenus xenesa B
KHCII0pOJie (BO3MOKHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
JlaGopaTopHBIE OTIBITHI:
[TpoBeneHmne kauecTBEHHBIX

THIPOKCHUIOB ATFOMUHUS U
uuHKa. [Inanuposars u
OCYIIECTBIISITH Ha MPAKTUKE
XUMHYECKHE

AKCIIEPUMEHTBHI, IPOBOIUTH
HaOJI0/IeHUs, 1eTIaTh BHIBOJIbI
0 pe3ysbTaTamMm

AKCIIEPUMEHTA MIPH MIPOBEICHUU
71a00paTOPHBIX OIBITOB U
MPAKTUYECKUX padoT.
CrnenoBath npaBuiiaM
0e3omacHOi paboTHI B
nmabopaTopun

MIPU UCTIOJIb30BAHUU
XUMHYECKOH MOCYAbI U
o0opymoBaHUsI.

[Tpon3BOIUTE BEIYMCIICHHUS 110
XUMHYECKUM YPaBHECHUSIM.
YyacTBOBaTh B COBMECTHOM
paboTe B mmape Wiy TpyIe.
BricTpanBath pa3BépHyTHIE
MMCBbMEHHBIE U YCTHBIE OTBETHI C
Omopou

Ha nH(pOpMaIHIo U3 yueOHUKA U
CIPaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO UCTOIb30BaTh
M3Y4YEHHBIN TTOHATUINHBINA
amnmapar Kypca XUMHH




peakiuii Ha MOHBI (MarHus,
KaJbIUsl, ATFOMUHUS, ITUHKA,
xene3a (II) u sxenesa (III), menu
(IT), onmncanue MpuU3HAKOB UX
POTEKaHUS.

HccnenoBanue ampoTepHBIX
CBOMCTB rUAPOKCUIA ATIOMUHUS U
TUIPOKCUIA INHKA.
[IpakTuyeckue paboOTHI:

Ne 6. KécTkocTb BOJIbI M METOIBI
€€ yCTpaHEeHHs.

Ne 7. Pemienne
9KCIIEPUMEHTANIBHBIX 3a7a4 MO0
TeMe «BakHel1re MeTauibl U UX
COETUHEHUS.

Beruucnenus:

M0 YPaBHEHUSM XUMHUYECKHIX
peaKLui, eClIi OAUH U3 PEarcHTOB
JIaH B U30BITKE WM COACPIKHT
PUMECH;

MacCcOBOH J0JH BBIXOJIa MPOIYKTA
peakuuun

Uroro no pazneny

20

Pasznen 4. Xumus u okpyxamomas cpeaa

BemecrBa u
4.1 MaTepHualbl B )KU3HU
YeJloBeKa

BemiectBa u maTepuansl B
MOBCEIHEBHOM JKU3HHU YeJIOBEKA.
be3omacHoe ncnoab3oBaHue
BCIICCTB U XUMHNUYCCKUX peaKuHﬁ
B ObITy. [lepBas momoIup npu
XUMHUYCCKUX OXKOrax u

XapakTepru3oBaTh POIb XUMHH

B pa3IM4HBIX chepax
ACATCIIbHOCTHU JIIOI[GI\/'I, OCHOBHBIC
BEIIECTBA U MaTEPHUAJIBL,
MPUMCHACMBIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

Bubnnoreka
LHOK

https://m.edsoo
.ru/7f41a636




OTPABJICHUSIX.
XUMHUYECKOE 3arpsiI3HEHUE
OKpYKaroleun

cpensl (IpeaenbHas JOmycTuMas
KOHIIEHTpanus BemiecTs. Ponb
XUMHH B pEIICHUN
9KOJIOTUYECKHX MPOOIeEM.
XUMHUYECKUN IKCIIEPUMEHT:
JemoHcTpanuu:

Nzydenue o6pa3ioB MaTepuaioB
(cTekio, criyaBbl METAJLIOB,
MOJIMMEPHBIE MaTEPHAIIbI)

OOBACHATH yCTIOBUSA
0€e30MmacHOTO

WCIOJIb30BAHUS BEUIECTB U
XUMHUYECKHUX PEAKIHii B OBITY.
AHanu3upoBaTh U KPUTUYECKU
OIICHUBATh WH(POPMAIIHIO O
BIIUSTHUU MPOMBIIUIEHHOCTH,
CEIIbCKOI'0 XO035MCTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpY>KaroIlEH Cpeibl.

YMeTh 0Ka3bIBaTh NEPBYIO
MTOMOIIb

MIPU XUMUYECKHUX 0KOTax U
oTpanieHusx. [IpunumaTh
y4acThe B 00CYKICHUN
mpo0JieM XUMHYECKON 1
3KOJIOTUYECKOMN
HAIPaBIIEHHOCTH, BHICKA3hIBATh
COOCTBEHHYIO MO3HIIUIO 110
npobJieMe U mpeaiaraTh
BO3MOKHBIE ITYTH €€

perieHus
Hroro no paszneny 3
Bbubnnoreka
PesepBHOE Bpems 3 I[TOK
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