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IInanupyemMsble pe3y/ibTaThbl.
[TporpamMma BHEYpOUYHOU J1eATeNbHOCTH «OCHOBBI XUMHMY PEAIU3yeTcs ¢
UCTIOJIb30BaHUEM 000pynoBanus 1eHTpa «Touka pocTtay.

B pesynbprare m3yueHHs NPOINEAEBTUYECKOTO Kypca «OCHOBBI XMMHH» Y4E€OHOTO IMpeamMeTa
«XuMUS» Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus

00yuaOwuIica HayYumca:

— PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHATUH «aTOM», «MOJIEKYNIa», «XHMHUYECKHH
3JIEMEHTY, «IIPOCTOE BEILECTBOY, «CIOKHOE BELIECTBO», «XUMUYECKast POpMyIIa», «XUMUYECKas
peaKIus», UCTIONb3Ysl 3HAKOBYIO CUCTEMY XUMHU;

— Ha3bpIBaTh XMMMYECKHE 3JEMEHTBl M 3alUChIBATh CHUMBOJIBI BaKHEHIINX XMMHMUYECKHX
HIIEMEHTOB;

— Ha3bIBaTh XUMHUUYECKUE (POPMYJIBI BEIIECTB;

— CpaBHUBATh PacIpOCTPAHEHHOCTHh BOAOPOAA, TEIHS, KHCIOPOa U IPYTUX SJIEMEHTOB Ha
m1adeTe 3emiis U Bo BeceneHHoOM;

— OTIpPeNeNsATh COCTaB BEUIECTB MO UX (hopMysam;

— PacKpBIBaTh CMBICT 3aKOHA COXPAHEHHUSI MAaCChI BEIIECTB;

— JIEeMOHCTPHPOBATh TOHUMAaHHUE TEPMUHA «OUOJIOTHUECKU

aKTUBHbBIC BEILLIECTBAY;

— BBISIBIIAIT PA3IMYUs MEXKITY WHAUBHUYAIbHBIM BEIIECTBOM U CMECHIO;

— PACKpBIBaTh PA3IMUUs MEX/Y BELIECTBAMHU MOJIEKYJIIPHOI'O U HEMOJIEKYJISIPHOTO CTPOCHUS;
— ONHUCHIBaTh CBOWCTBA TBEPIBIX, JKUJIKUX, Ta3000pa3HBIX BEHIECTB, BBLACAS UX
CYIIECTBEHHbIE IPU3HAKHY;

— pa3NIM4aTh XUMHUECKUE U PU3UIECKUE SBIICHHS,

— Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINH;

— BBIABIISITH NMPU3HAKH, CBUJCTEIHCTBYIOIINE O MPOTEKAHWH XUMHUYECKOW PEaKIHud TpU
BBINOJIHEHUH XMMUYECKOT'O OIBITA;

— I0JIb30BaThCs 1a00PaTOPHBIM 000PYAOBAHUEM U MOCYI0M;

— pa3inyarth M Ha3bIBaTh XMMHUYECKYIO MOCYNy: NMPOOMPKH, XUMHUYECKHE CTAKaHbI, KOJIOBI,
BOPOHKH, IMJIMHIPHI, MEH3YpPKH, WHIETKH, MIMAaTeIH, JIOKKH, CTYIKH C TIECTHKaMH,
BBINTAPUTEIbHbIEC YAIIKHU;

— pa3nu4aTh M Ha3bIBaTh OOOPYJOBAaHWE IS HArpeBaHWs M BHIIAPUBAHHS: Ta30BBIC IEYH,
AJIEKTPUUYECKUE TI€YM, OJIEKTPOIJIMTKH, Ta30Bble TOPENKH, CIUPTOBKU, BBINAPUTEIbHYIO
bapbdopoByro YalIKy, BOASHYIO 0aHIO;

— U3TOTOBIIATH (PUIBLTP U3 GUIBTPOBATBHON OymMaru;

— WCTOJIH30BATh HA MPAKTHKE TIPUEMBI TIPUTOTOBJICHUS PACTBOPA, PHIIBTPOBAHHS, TICPEITUBAHUS
XKHUJIKOCTH U 0TOOpA JKUIKOCTH MPH IMOMOIIN CTEKJISHHON TPyOOUKH, KpUCTAJUIU3ALINY;

— OIHCHIBATH CTPOCHUE TUIAMEHH CBEYH;

— OIHCHIBATH CTPOEHUE CIIMPTOBKH;

— pacro3HaBaTh OMBITHBIM ITYTEM YTJIEKHCIIBIN Ta3;

— col0umro1aTh MpaBuiia 6e301macHoi paboThl PU MPOBEJICHUHN OIIBITOB,;

— BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEUIECTB;

— BBIYHUCIISATH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BELIIECTBA B PACTBOPE;

— BBIYHCIATh aTOMHYIO H MAacCOBYIO JIOJIO DJIEMEHTa 10 XMMHUYEecKoi (opmyiie Ha mpumepe
BO/JIBI;

— OIPENENATh YUCIO IPOTOHOB, HEUTPOHOB U IEKTPOHOB B KOHKPETHOM aToMe (M30ToIIe);

— OIIpENeNATh COCTaB BEUIECTB (KaUeCTBEHHBIN U KOJTMYECTBEHHBIH) MO UX GopMyiam;

— OIUCBIBATH XUMUYECKUE PEAKIIMH, JIEXKAINE B OCHOBE MOJTY4YEHUS CUIIMKATHOTO CTEKJIa;

— OOBSICHATD MOSIBIICHUE KUCIOpOJa B aTMOochepe 3emiu;

— OIHUCBIBATh COCTaB, CBOMCTBA, CIIOCOOBI MOJYYEHHs M IPUMEHEHUSI U3YYE€HHBIX NOJIMMEPHBIX
MaTepHaJIoB: IJIACTMAcC, BOJIOKOH, 3J1aCTOMEPOB;



— OOBSCHATDH CBSA3b CTPOCHUS MOJIUMEPA C €70 CBONCTBAMU;

— KJaccu(UUUPOBAaTh XMMHUYECKHE AJIEMEHTHI B JKMBBIX OpraHM3Max Ha JJIEMEHTHI KU3HH,
MaKpO-U MUKPO3JIEMEHTHI;

— KiIaccu(uUUpOBaTh BElIECTBA Ha TMPOCThHIE U CIOXKHBIE, METaulbl M HEMEeTaJllbl,
HEOpPraHUYECKUE U OPraHUYECKHUE;

— KJ1accu(UIUpPOBATh HEOPTraHUYECKUE BEIIECTBA HA OKCUIbI, KUCIIOTHI, COJIU, OCHOBAHMUS,

— KJ1accu(UIIUPOBATh MOBAPEHHYIO COJIb 10 CTENIEHH YHCTOTHI U 110 CTENEHH U3MEJIbYEHHOCTH;
— ONpEIENATh MOHIATHUS «PAaJUOAKTUBHBIN pacnan, «PaguOaKTUBHOCTBY, «aTOMHAs SHEPTHS»,
«TeMIieparypa IUIaBICHUS», «TEMIIEpaTypa KUIIEHU», «MOHY, «KPUCTAJIIbI», «KPUCTAINYECKas
pELIETKa», «PEeareHTbl», «IPOAYKTbl PpEaKIUu», «PACTBOPUTEIB», «PACTBOPUMOCTHY,
«HACHIIICHHBI PacTBOpP», «QHUIBTPOBaHUE», «(OUIBTPBD), «HATPEBAHHE», «KATBIIMHAIIHS,
«BBIMIAPUBAHUEY, «IUCTWILIALHUSY, «KPUCTALIU3ALMIY), IPECHAs BOJA», «IUCTUILIMPOBAHHAs
BOJIa», «MarMaTHYECKUE TOPHBIE TOPOJIBI», «OCAJOYHBIE TOPHBIE TOPOIBI», «METaMOphuIecKue
TOPHBIE TOPOJBD», «IIEPErOHKA», «KPEKUHI», «KOKCOBAHHME», «MOHOMEDP», <«IIOJUMEPY,
«MaKpOMOJIEKYJIa»;

— OIKMCHIBATH CTPOEHUE JJIMHHOIO U KOPOTKOro BapuaHToB Ilepuonnueckoit cucrems /1. U.
Menneneena;

— NPUBOJUTH IPUMEPHI BELIECTB MOJIEKYJIIPHOTO CTPOCHHS;

— MPUBOAUTH MPUMEPHI KPUCTALTHYECKUX U aMOP(HBIX BELIECTB;

— NPUBOJUTH IPUMEPHI UHANBUYAJIbHBIX BEIIECTB U CMECEU 13 MIOBCEIHEBHOM KU3HH;

— QpPUBOJUTH NPHUMEPHl BEIIECTB MPOCTHIX M CIOXKHBIX, METAJUIOB M HEMETAJUIOB,
HEOPraHWYECKUX U OPraHUYECKUX;

— MPUBOJIUTH PUMEPBI TOKCUYHBIX BEIIECTB B BO3/1YXE;

— NPUBOJUTH TPUMEPHI MPAKTUUECKOTO UCIIOJIb30BaHUS

MPOJYKTOB NepepaboTKU MPUPOTHOTO ra3a, He(PTH U KAMEHHOIO YIJIs;

— pa3nMyaTh CUHTETUYECKUE U TPUPOJHBIC TOJTUMEPHI;

— pacKpbIBaTh POJIb BOJbI B OPIraHU3ME YEJIOBEKA, IPOMBIIIIIEHHOCTH U CEIbCKOM XO3SICTBE;
— pacKpbIBAaTh 3HAYEHHE IIIFOKO3BI JUIsl )KUBBIX OPraHU3MOB;

— PpacKpbIBaTh CMBICI TOHATUH <«IIpUPOAA», «(DU3NUYECKHE Tena», «SIBICHUS TNPUPOABD»,
«ECTECTBO3HAHUEY», «ECTECTBEHHBIE HAYKW», «HM30TOIBD», «IJIEMEHTapHbIE YaCTULBD»,
«TIPOTOHBD», KHEUTPOHBI», «IJIEKTPOHBI», «SIIPO aTOMay, «MAaCCOBOE YHCIIO», «aTOMHAas eIMHUIA
Macchbl», «IIOPSAIKOBBI HOMED IEMEHTa», «3JIEKTPOHHAs! 000JI04YKa aTOMay, «IIE€PUOUIHOCTDY,
«Ilepuonnueckas cucreMay, «XUMHUYECKasi CBSI3bY», «KPUCTAJUIMUECKHE BEIIECTBA», «aMOp(HbIe
BEIIECTBa», «(U3HUECKUEe CBOMCTBa», «XMUMHYECKHE SIBICHUS», «(PU3UUECKUE SBICHUI,
«pacTBOPEHUEN, «PACTBOP»;

— JIEMOHCTPHUPOBATh 3HAHNUE UCTOPHUH co3anus Ileprnoanueckoil cuCTEMbl XUMUYECKUX
AIIEMEHTOB;

— packpsiBath cMbich [Iepuogudeckoro 3akona /1. 1. Menneneesa;

— ONMCBIBATH CTPOEHUE MOJIEKYJI 110 UX MOJIETIAM;

— XapaKTepu30BaTh MPEIMET U3YUEHUS] XUMUMU;

— XapaKTepru30BaTh OOBEKTHI KUBOU U HEKUBOU MPUPOABI M YPOBHU UX OpraHHU3aIUH;

— XapaKkTepu3oBaTh GOTOCHUHTE3 KaK COCTaBHYIO YaCTh KPYTrOBOPOTa YIJIepo/a;

— XapaKTepu30BaTh MPUMEHEHUE HEYCTOMYMBBIX (PaIMOAKTUBHBIX ) AaTOMOB;

— XapaKTepu30BaTh U CPaBHUBATH U30TOIBI BOJIOPOAA U YIIIEPOa;

— XapakTepu30BaTh XMMUYECKUI JIEMEHT Ha OCHOBE MH(pOpMAIINHU, COJepKaleics B
ITepuoanueckoii cucreme J[. U. Menneneena;

— XapakTepu3oBaTh (U3UYECKUE TMPOLECCHl: IUIABJICHUE, KPHUCTATU3AIMIO, HCIapeHue,
KOHJICHCAIIHUIO, CYOJIMMAITHIO (BO3TOHKY);

— XapaKTepu30BaTh 3aBUCUMOCTH (DU3MYECKHX CBOMCTB BEIIECTB OT CTPOCHHS BEIIECTB;

— XapakTepu30BaTh OCHOBHBIC KJIAacChl HEOPraHWYECKHWX BEIIECTB: OKCHJAOB, KHCIOT,
OCHOBaHMUM, COJICH;

— XapaKTepu30BaTh CBOMCTBA METAJIJIOB U HEMETAJLIOB;



— OINMMCHIBATH CIIOCO0 pa3ielieHus BO3IyXa Ha KUCIOPO/ U a30T;,

— XapaKTepu30BaTh OCOOCHHOCTH POCTA KPUCTAJIOB,

— XapaKTepu30BaTh COCTaB BO3/1yXa JpeBHEH 3eMIlu;

— XapakTepu30BaTh CBOMCTBA BO3JyXa B CPABHCHHH CO CBOWMCTBAMH BXOMSIIMX B HETO
WHIWBUAYaAIbHBIX BELIECTB;

— XapaKTepu30BaTh PU3MUECKHE CBOMCTBA MPOCTOTO BEIIECTBA — KUCIOPO/A;

— XapaKTepu30BaTh MPUMEHEHHUE KUCIOPO/Ia;

— XapaKTepu30BaTh PU3MUECKHE CBOMCTBA BOJIBI;

— XapakTepu30BaTh COCTAB U CTPOCHHE MOJICKYIBI, BaXKHEUIINE (PU3NUECKHE U XMUMHUYECKUE
CBOMCTBA YTJIEKUCIIOTO Ta3a U €ro poJib B MPUPOJIE;

— XapakTepu30BaTh HAXOXKIEHUE B MPUPOJE, COCTaB, (PU3MUECKHE CBONCTBA, MPUMCHCHHE U
3HAYEHHE IS )KUBBIX OPraHW3MOB MIOBApEHHOMN COJIH;

— XapaKTCpUu3oBaTb KAQUECTBEHHBIM W KOJUYECTBEHHBLIM COCTaB MOJICKYJIbI TJIFOKO3bI, €€
du3nYecKue U XUMUYECKHUe (ropeHrue W OpoKeHHE) CBOMCTBA, NMPUMEHECHHE M HAXOXKJICHHE B
MIPUPO/IE;

— XapakTepu3oBaTh XHWMHYECKHH COCTaB, CBOHCTBA W NPUMEHEHHWE MHUHEPAJIOB: KBapIia,
KaJIbIIUTA, MarHeTUTa (MarHUTHOTO YKEJIE3HAKA), POJIOHUTA, CEPBI, 30J10Ta, MEIH;

— XapaKTepu30BaTh XWMHYECKHH COCTaB, CBOWCTBA M INPHUMEHEHHE TOPHBIX TOPOJ: TJIHHBI,
necka, U3BECTHSKA, MpaMopa;

— XapakKTepu30BaTh 00pa30BaHHE M 3aJleTaHUE B 36MHOW KOpPE MPHPOIHOrO Ta3a, CIaHIEBOTO
ra3a, HeTv, KAMEHHOTO YTJIsL, TOpda;

— XapaKTepu30BaTh COCTaB MOJIEKYJIbI, CBOICTBA U IPUMEHEHNE METAHA;

— XapaKTepU30BaTh COCTaB, CBOMCTBA U MPUMEHEHUE He(DTH, KAMEHHOTO yIiIst U Topda;

— XapakTepu3oBaThb OCHOBHBIC HAMpaBJICHHs UCIOIB30BaHUS U TepepadoTku HedTH,
MIPUPOTHOTO Ta3a U KAMEHHOTO YTJIs;

— XapakTepu30BaTh HAXOXJACHHUE B MPUPOE, MOJy4YeHHEe, CBOMCTBA U OOIACTH MpPUMEHEHUs
METaJIJIOB;

— XapaKTepu30BaTh COCTaB, CBOMCTBA U MPUMEHEHHE HanbO0JIee U3BECTHBIX CIUIABOB;

— XapaKTepu30BaTh COCTaB, TMOJYUYEHHUE, CBOWCTBA, MPUMEHEHHE KBAPIIEBOIO M CHIIMKATHOTO
CTEeKIJIa;

— XapaKTEpHU30BaThb COCTAaB UBECTHLIX CTCKOJI,

— XapaKTepu30BaTh MOJTy4YeHHE, CBOICTBA, IpUMeHeHue kepamuku ((apdopa, asuca);

— OLICHMBATh BIUSHUE XUMHUUECKOTO 3arps3HEHUsT OKPY>KAIOIIEH CpeIbl Ha OPTaHU3M YeJIOBEKa;
— IrpaMOTHO 00paIaThCs C BEIECTBAMH B OBCEAHEBHON KU3HU;

00yualOWuUIICA NOYYUM 603MONCHOCHb HAYUUMbCA:

— JIEMOHCTPHPOBATh 3HAHHWE HamOOJiee BAXXKHBIX CBEICHHM O XU3HH U JIEATETLHOCTH A. A.
Bexkepens, 3. Pezepdopaa, 1. U. Menneneesa, H. bopa, M. B. JlomoHOCOBa;

— PacKpbIBaTh CMBICI MTOHSITHS «BOJIOPOAHASI CBSA3bY;

— COCTaBJIATH (POPMYIIBI BEIIECTB MO ATOMHBIM MPOLIEHTaM U COOTHOILIEHUIO MacC 3JIEMEHTOB;
— Ha3bIBaTh MOJIEKYJIIPHBIE BeLIeCTBa M0 MX (hopMysiaM: MEPEKUCh BOJOPO/IA, MOJIEKYISIPHBIN
BOJIOPOJ, MOJIEKYJISIPHBIA KHUCIIOPOJ, O30H, MOJIEKYJSIPHBIM a30T, MOJEKYJSIpHBIA MO, BOAA,
aMMUaK, YIJIEeKUCHbIM ras, ¢yiiepeH, MeTaH, 3THIEH, CHUPT (3TUJIOBBIM CIHPT), MNIULEPHH,
yKCyc(yKCycHast KUCIIOTa), TIIFOK03a, caxap(caxaposa);

— Ha3bIBaTh COCIMHEHUS U3yUYEHHBIX KJIAaCCOB HEOPTAHMYECKUX BEIIECTB;

— COCTaBJIAATh YPABHEHUS XUMUYECKHUX PEAKLUI IO CXEMaM pEaKLUi;

— yCTaHaBIMBATh MIPHUUYMHHO-CJICICTBEHHBIC CBS3H MEXy CTPOCHHEM BOJBI U €€ (PU3NIeCKUMHU
CBOMCTBaMH;

— WCMONB30BaTh NPUOOPETCHHBIE 3HAHUS [UISI DKOJOTUYECKH TPAMOTHOTO TOBEACHUS B
OKpYXKarolleu cpee;

— 00BEKTHBHO OILIEHWBATh NH(GOPMAITUIO O BEIIECTBAX M XUMHUYECKHX MPOIIECCax;



— KPUTHYECKH OTHOCHUTHCS K TICEBJOHAYyYHOW MHGOpMAIUH, HEAOOPOCOBECTHOH pekiaMe B
CpeICTBaX MacCcOBOM MH(OPMALIUU.

Conep:xkanue Kypca.
Beeoenue
IIpupona. dusmyeckue tena. SBmeHus npuponsl. EctecTBo3HaHuMe. ECTECTBEHHBIE HAyKH.
[Ipenmer m3yueHuss XxumMuu. MeCTO XMMHUU CpeiAM €CTECTBEHHBIX HayK. OOBEKTHI KMBOH U
HEXUBOU IIPUPOJBL. Y POBHU OPraHU3allMK HEKUBOU U KUBOU MaTEPUM.

1. Om amoma 0o eewmecmea

ATOM — HauMeHbllIasg YacTUIa BemiecTBa. HeEW3MEHHOCTh aTOMOB B XMMHYECKUX
MpEeBpaICHUSIX. XUMUYECKUN 3J1eMeHT. CHMBOJIBI aTOMOB XMMHYECKUX 3JIEMEHTOB. SepHas
peakmus. [Ipoucxoxaenue snemeHToB. [IpocTeie BemecTBa. ClOKHBIE BEIIECTBA (XUMHUECKUE
coenuHeHus). Xumudeckas Gopmyrna. YucnoBodr uHaekc. OTKpPhITHE XUMUYECKUX SJIEMEHTOB.
ATOMBI YCTOMYMBBIE W HEYCTOWUYMBBIE. KpyroBOpOTHI aTOMOB XHUMHYECKHUX DJJIEMEHTOB B
npupone (Kuciopona, asora u yriepona). POTOCMHTE3 Kak OJUH M3 MyTeH KpyroBopoTa
yrieposa.

Pacnpenenenne aToMOB XMMHYECKHX 3JeMEHTOB B KocMoce (Bcenennoii, nameii ["anmakrtuke,
ConneuHoii cucreme) u Ha 3emie. Bogopon u renuit — caMble pacipoCTpaHEHHbIE JIIEMEHTHI BO
Bcenennoi. Kucmoponm — camblii pacnpocTpaHeHHBIM 3ieMeHT Ha 3emuie. HawuGonee
pacrpoCcTpaHEeHHbIE 3JIEMEHTHI B Pa3HbIX YacTIX 3eMJIM. XUMUUYECKHE HIEMEHTHI B JKUBBIX
OpraHu3Max: 3JIEMEHThI )KU3HU, MAaKpO-U MUKPO3JIEMEHThI. BHOJIOrMuecKy akTHBHBIE BEILIECTBA.
VYcroiiuuBble (cTaOMIBHBIE) W HEYCTOMUYMBBIE (PaJMOAKTUBHBIC) XUMUYECKUE JIEMEHTHI.
PannoaktuBHbil  pacnman. PagumoaktuBHOCTH.  M30TOmbl.  IIpuMeHeHuMe  HEYCTOMYMBBIX
(pammoakTUBHBIX) aToMOB. llenmHas peakuus. AtomHass >Heprusi. JKU3Hb U JI€SITEIBHOCTH
A. A. bekkepens.

DIleMeHTapHbIE YacTUIIbI (TIPOTOHBI, HEUTPOHBI U JIEKTPOHBI), UX OCHOBHBIE XapaKTEPUCTUKH —
Macca M 3apsan. Anpo atoma. MaccoBoe unciio. B3auMoCBs3p MAaccOBOrO 4YMCIA C YUCIOM
IIPOTOHOB M HEWTPOHOB. ATOMHas eauHuna Macchl. [lOpsAaKOBBIE HOMEpP 3JIEMEHTA.
DOnekTpoHHas obonouka atroma. JKu3Hb u aesrensHocTh J. Pesepdopaa.

XUMUYECKUN JJIEMEHT KaK COBOKYITHOCTh aTOMOB, HMEIOIIMX OJMHAKOBBIM 3apsij sjapa.
CpaBHUTENBHBIN COCTaB H30TOMOB BO0poIa U yriepoaa. CriocoOb 0003HaUYEHHUs U30TOTOB.
Uctopusa co3panus Ilepuogmyeckoil CUCTEMBl XUMHYECKHUX JJIEMEHTOB. [lepnoauyHOCTb.
[lepuonnueckuii 3axon Jl. 1. Menneneea. Ilepuoauueckas cucrema. Ku3Hb U J1€AT€IbHOCTD
. . Menneneena.

Ilepnonnueckas cucrema [JI. M. MenngeneeBa. JIIMHHBIA W KOPOTKUH  BapUaHTBI
Ilepnonnueckonn cucremsl J[. M. MenneneeBa. Ilepmoasl: KOpOTKME W JUIMHHBIE. ['pymisl,
TJIaBHBIE M MOOOYHBbIE MOArpynmbl. MHpOpMAIUs 0 XMMHUYECKOM JJIEMEHTE, COAep Kallascs B
ITepuoanueckoii cucreme [I. . MenneneeBa. XXusnp u nearensHocts H. bopa.

Monexkyna. Ilonsitue o xumHuueckou cBsi3u. BellecTBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO
CTpOEHHUA, UX XapakTepuctuka. CTpoeHue MojeKkyld. Monaenn MOJIEKYN: IIapOCTEPKHEBBIE U
MmacmrtabHbie. MonekynspHas mMacca. [IpuMepsl BEIIecTB MOJICKYJISIPHOTO CTPOSHUS: MEPEKUCH
BOJIOPO/Ia, MOJICKYJISIPHBIA BOJIOPOJ, MOJICKYJISIPHBIA KHCIOPOJ, O30H, MOJEKYJSPHBIA a30T,
MOJIEKYJISIPHBI HOJ, BOJA, aMMHAaK, YTJCKUCIBIA Ta3, (yljiepeH, MeTaH, JTUJIEH, CHOUpPT
(3TUIIOBBIN CIMPT), TAUIEPHH, YKCYC (YKCYCHasl KHCIIOTa), TJIFOKO3a, caxap (caxaposa).
ArperaTHple COCTOSIHHSI BEIIECTBa (TBEpAOE, KUIKOE, Ta3000pa3HOe) U UX XapaKTePUCTHKA.
CtpoeHue BOABI B TBEPIAOM, XHUAKOM U Ta3000pa3zHOM cocrosiHuM. Kpucrammmyeckue u
amop¢Hbie BemiecTBa. Du3MUECKHe TPOIECCH: TUIABICHUE, KPUCTAIU3AIUS, HCIapeHHe,
KOHJIeHcanus, cyOnuManusi (Bo3roHka). (Du3nueckwe CBOWCTBA BEIIECTBA (TeMIeparypa
MJIaBJICHUS U TEMIIepaTypa KUIICHUS).



Kpucramnsl. Kpucrammuueckas pemerka. Monbsl. Kpucrannmyeckas peiieTka mOBapeHHOU COJH.
@DopMBI KPUCTAIJIOB PA3IUYHBIX BEUIECTB (KyO, OKTa’Ap, A0AEKa’Ap, poMOO03Ip, CTOIOYATHIE U
1acTuH4arble kpucrasmibl). Cpoctku. py3sl. JleHApUTHI.

Knaccudukanus Beniects no cocrapy. MHauBuayanbHble (4UCTHIE) BelecTBa U cMecu. [IpocThie
BenlecTBa. CIIOKHBIE BeElleCTBAa (XMMMUYECKHE COEIMHEHHUs). MeTamnpl W HeMeTalllbl, HUX
cBoiicTtBa. Heopranmueckue u opranudeckue BemiecTBa. OCHOBHBIE KJIACChl HEOPTraHWYECKHX
BEIIECTB: OKCHJABI, KHUCJIOTHI (CONIsiHAs, CepHas, a30THas, YroibHas, QocdopHas), coumu,
ocHoBaHus. lllenoun.

®u3nuecKkue U XUMHUYECKHUE SIBJIICHUS. XUMUUYECKasl peakuus. PeareHTsl U MPOJYKThl PEaKlUHU.
3aKOH COXpaHEHHUsS MacChl. YpaBHEHHE XuUMHUUYecKoW peakuuu. Kosaddunumentsl. Ilpusnaku
XUMHUYECKHX PEaKLWii: M3MEHEHHUE 1IBeTa, 00pa30BaHME OCAaJKa, BBIICICHUE Ta3a, BbIIEICHUE
WJIU MOTJIOLIEHUE TEeI1a, BOSHUKHOBEHHE CBETA.

JdeMoHcTpannmn

[lepuoanueckas cucrema JI. M. MengeneeBa. OOpa3ubl BELUIECTB MOJEKYJISIPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHHUsA. MOJenn HEKOTOPBIX MPOCTHIX MOJEKYN (BOJa, YIIEKUCIBINA Ta3,
Kucinopon, Bojopoxn). IlnaBnenuwe Bocka (mapadunHa) Kak npumep (GU3NISCKOro SBICHUS.
Kunenune Boapl kak mpumep dusznueckoro siBaeHus. Kpucramidyeckas pelieTka XJIopuia
HaTpus. OOpa3Isl HHIUBUAYATBHBIX BEIIECTB (METaJUIbl, HEMETAJUIbI, CIIOKHBIC BEIIECTBA) U
cMmeceil (pacTBOpBI, TPAHUT). 3HAKOMCTBO C OOpa3llaMH OKCHJIOB, KHCIIOT, COJIeH, OCHOBaHUIl.
['operne BockoBOH (mapaduHOBOM) CBeYM Kak MpPUMEpP XHMHYECKOTo siBiieHUs. [losBicHme
OKpacku (eHondTarenHa B MPUCYTCTBUU MIETOYM (M3BECTKOBOM BOJBI) KaK XHMHUYECKOE
apiieHue. [loMyTHeHHE M3BECTKOBOM BOJBI MPU JACUCTBUM YIJIEKUCIIOIO Ta3a Kak XMMHUYECKOe
ABJIeHHE. Peakiuu, NEeMOHCTPHUPYIOLIME IPU3HAKM XMUMHUYECKUX PpEakKLMil: B3auMOJACICTBUE
NepMaHraHaTa Kajius ¢ CyJIb(UTOM HaTpHs B KHCIION cpesie, B3auMOJICHCTBUE XJIOpU/a HATPUs C
HUTpPATOM cepedpa, B3auMOeiicTBre KapOoHaTa HATPHsI C COJSTHOW KUCIOTOM, B3aUMOICHCTBHE
XJIOpUa AMMOHHUSI C TUPOKCHIOM HATPUsl, TOPEHUE MarHHusl.

2. IKcnepumenmanvhas padboma c eeuecmeamu

PactBopenue. PactBopurens. PactBop. PactBopumocts. HacsimeHnHsi pactBop. MaccoBast 105
(IpolleHTHasT KOHLIEHTpAIMsl) pacTBOPEHHOro BemiecTBa. JlabopaTopHas mocyna: HpoOMpKH,
XUMHYECKHE CTaKaHbl, KOJOBI (IJIOCKOJOHHBIE C HIAPOBUIAHBIM M KOHUYECKHM TYJIOBOM),
BOPDOHKH, LWJIMHAPBI, MEH3YpKHM, IUIETKH, IINATEeNN, JIOKKH, CTYINKHM C IIECTHKaMH,
BbIMapuTenbHble yalku. OunbrpoBanue. OunpTpbl. M3rotosnenue ¢puiabtpa. Marepuansl s
¢wibTpoB. 3HaueHHe QUIBTPOBaHMA B TMOBCeIHEBHOM ku3HM. HarpeBanue. CrnocoOsbl
HarpeBanus. Kanpuunanus. O6opynoBaHMe Ui HarpeBaHUs: ra3oBble IMEYM, HJIEKTPUUYECKHE
NI€YH, MIEKTPOIUIUTKH, Ta30BbIE TOPEIKU U CIIUPTOBKHU.

Bremapupanue. JlaboparopHoe oOopynoBaHHE JJisi  BbIIApUMBAaHUA: Ta3oBas TOpeEJiKa,
DIIEKTPOTIMTKA, BBIMAapUTeNnbHas ¢apdopoBas damika, BojsHas OaHg. JIuCTHIISIHS
(meperonka). Juctumnstopsl. JuctummpoBannas Boga. Kpucrammmzamus. OcoOeHHOCTH pocTa
KpPHUCTAJIJIOB.

JleMoOHCTpaL U

PacTBOpBI MeIHOTO Kyropoca pa3inuyHoi KoHueHTparuu. O6pasusl uiabTpoB. O6opyaoBaHuEe
JUIsL HarpEeBaHUS: SJIEKTPOIUIMTKH, Ta30Bble TOPENKH M CUPTOBKH. HarpeBanue xuakoctei B
CTakaHe W B mpoOupke. Bulaenenue xmnopoduiuia U3 3€I€HOro JMCTa Mpu 00paboTKe ero
ropsSYMM OJTUJIOBBIM crnupToM. Kpucramumsauus HUTpaTa Kajlus TMpH  OXJaKIECHUH €ro
HaCBILIEHHOTI'O pacTBOpa.

JlaGopaTopHbie ONBITHI

Jlabopamopmuwiii onvim 1.1lpuroroBienue pacTBOpa MOBAPSHHOM COJIH.

Jlabopamopnuiii oneim 2.I1puroToBieHne pacTBOpa MEJIHOTO KyIopoca.

Jlabopamopmuwiii onoim 3.Pa3nenenune cMecu mecka v MoBapeHHOM coiu GUIbTPOBAHHEM.
Jlabopamopnuwiii oneim 4. HarpeBanue Ha 3J€KTPOILIIUTKE.

Jlabopamopmuwiii onvim 5. CTpoeHue TIaMeHU CBEYH.



Jlabopamopmuwiii onvim 6.Kpucranmuzanusi KaTuitHOW CeTUTPHI.

3. Bewyecmea ¢okpyz nac

Boznyx. Atmocdepa 3emmn. Xumudeckuid coctaB Bo3zayxa. CBoiicTBa Bo3ayxa. BiaxHOCTB.
Kucnopon — camblii aKTHBHBIM KOMIIOHEHT BO3AyXd. [OpeHue BEIECTB B KHUCIOPOAE.
OxucneHue KUCIOpPOJAOM OpPraHMYECKHUX BEIIECTB — MCTOYHHUK 3HEPTUU KUBBIX OPraHU3MOB.
Pa3znenenne Bo3nyxa Ha a3or u kuciaopon. IIpumenenne kuciopona. CocraB BO3ayxa APEBHEN
3emuu. [losBrienue kucnopoja B atmocdepe 3emun. KagectBo Bozmyxa. TOkCHUHBIEC BEIIECTBA B
Bo3ayxe. O30H.

Bona — camoe pacnipocTpaHeHHOE Ha 3emile CII0KHOE BelecTBo. KpyroBopot Bozbl Ha 3emie.
ArperatHble cocTostHUsL Boabl. lIpecnas Boga. /luctuiuimpoBanHas Bojga. Boma — ocHOBHOM
KOMIIOHEHT BCEX JKHUBBIX OpraHu3MoB. Bonma B opranusme uenoBeka. Ponb Boael B
IIPOMBIIIJIEHHOCTH U CEJIbCKOM Xo3siiicTBe. CTpoeHHME MOJIEKYJbl BOAbl. MoJiieKyna BOJbl Kak
TUToib. BomopoaHast CBsI3b M €¢ BIUsSHUE Ha (U3HUECKUE CBOMCTBA BOJBI. Boma — BakHEWIUiH
pacTBOPUTEIIb.

VYTHeKucHblii ra3: cocTaB M CTPOCHUE MOJIEKYNBl. ATrperaTHble COCTOSHHS W (PH3HUECKUE
CBOICTBa YIJIEKHUCIIOro rasa. PacTBOpMMOCTB YIVIEKMCIIOTO ra3a B BOJE. YTOJbHas KHUCIOTA.
XHUMHYECKash aKTUBHOCTb YIVIEKUCIIOro ra3a. Poip yriiekucioro raza B npupoje. Y IJIIEKUACIIbIA
ra3 — «IapHUKOBBIM Tra3z». PocT coxmepikanus yriaekucioro rasa B armocdepe. I[Iponeccsl,
OPUBOJSALINE K BBIJEICHUIO YIJIEKUCIOro raza B arMmocdepy. KauecTBeHHas peakuus Ha
YTJIEKHUCIIBIN Ta3.

[ToBapenHast coinb — xJyiopujl HaTpus. PuU3NUYECKUEe CBOMCTBA MOBAPEHHOW COJIM. 3HAa4YCHHE
IIOBAapEHHOM COJMM JUIsl KMBBIX OpraHu3MoB. HaxokaeHue IOBapeHHOW COJIM B INPUPOJE.
[Ipumenenue moBapeHHou conu. Kamennas cosp (ranuT), ee moOwsua. [loBapeHHass coiib B
MOpPCKOW BOJIe M COJNSHBIX 03epax. CamocanouHas coib. Knaccugukaius noBapeHHON cOMM 1O
CTETIeHU YMCTOTHI U 1O CTETIEHH N3MeIbYeHHOCTH. V0 1MpoBaHHAs THIIEBAS COIb.

I'moko3a — caMblil U3BECTHBIN MpeacTaBUTENb yriaeBonoB. @opmyna rinroko3sl. duznueckne
CBOMCTBA IIIOKO3bl. PacCTBOpUMOCTB IIIOKO3BI B BOJE. I[IpuMeHeHne III0KO3bl B KOHAUTEPCKOU
IPOMBIIIJICHHOCTH. [ 7II0K03a — OCHOBHOM MCTOYHUK YHEPTUU )KUBBIX OPraHU3MOB. A3pOOHOE U
aHa’pOOHOE OKHUCIIEHHWE TIIIOKO3bl. [ JIMKOT€H M KpaxMal KaK MCTOYHHKHU TJIFOKO3bl B YKUBBIX
oprausMmax. bposkeHue 1 ero npuMeHeHue s MOIY4YeHHs] MAIIEBBIX IPOAYKTOB.

Munepansl. ['opHbIE TOPOJBI. XMMHUYECKHI COCTAB MUHEPAJIOB: KBapla, KaJIbIIUTA, MarHETUTA
(MarHUTHOTO  JKEJe3HSKA), pOJOHMTA. [OpHBIE TMOPOJBI: MarMaTHYeCKHe, OCaJ0YHBbIE,
MeTamopduueckue. [MHa, MECOK, W3BECTHSK, MpPaMoOp: COCTaB, CBOWCTBA, INPUMEHEHHE.
M3BecTh HeraimieHas U rameHas: IOJydeHUe U NMpuMeHeHue. V3BecTkoBas BoJa U U3BECTKOBOE
MOJIOKO.

[Tpupoanslii ra3, ero cocraB. MeTaH: cOCTaB MOJIEKYJNbI, CBOMcTBa M npuMmeHeHue. HedTb:
cocTaB, cBoiicTBa, mpuMmeHeHue. [locnmeactBusi pa3nutus HEDTH Ha BOJHBIX IOBEPXHOCTSX
Mopeii u okeaHoB. [lepepaboTka HedTH: neperoHka u KpekuHr. I[IpoaykTsl nepepaboTku HepTH
U ux npumeHeHue. Hed e, npupoaHbIi 1 cllaHUEBbIN ra3, Oypblii 1 KAMEHHBIN YToJib, TOpQ: UX
oOpa3oBaHue U 3ajeraHue B 3eMHOU Kope. AHTpauut. KokcoBanue yris. [TpoayKTel KOKCOBaHUS
(KOKC, KaMEHHOYTOojbHasi CMOJIa M CBETWIbHBbIH (KOKCOBBIM) ra3) M UX TNpPUMEHEHHE.
[Tpumenenue Topoda.

JleMoHCTpanuu

HemoncTpanronnbiii onbIT «Kuciaopoa u3 tabmerok». KauecTBeHHas peakiusi Ha YrJICKHCIBIA
ra3. Kpucrammmgeckas pemetka xjaopuaa HaTpus. OOpasipl TIIOKO3BI, caxaposbl, Kpaxmaa.
Konneknus «Munepansl u ropHsie mopoas». Komrekinus «Pa3marodnbie o0pas3iibl MOJIE3HBIX
uckomnaemblx W MetamioBy. Komnekuust «KBapu B mpupozge». IlpuroroBiieHne H3BECTKOBOM
Boabl. Komneknusa «Hedpts u mpoaykTer ee mepepabotkm». Kommekius «KameHHBIA yrosb
U TPOAYKTHI ero nepepadorku». Komnekius «Topd u mpoayKThI ero nepepaboTKmy.



4. 3nakomcmeo ¢ mamepuaiamu

Mertamnsl. I[IpencraButenu MeTaquioB — JKelIe30, Melb, aTIOMUHUN, LUHK, OJIOBO, CBHUHEII,
cepebpo, 30J10TO, MIaTUHA, PTYTh. OKHCIEHUE KUCIOpOoAOM Bo3ayxa. CBOWCTBAa METaJLIOB.
[Tnactuynocts. Taryuyects. CrnaBbl (IypaidlOMUH, YyTyH, CTajb, JaTyHb U OpOH3a): COCTaB,
CBOiicTBa, mpuMeHeHue. [IpoMblnieHHass AO0BYAa METAUIOB W3 PYA: IMOJYYCHHUE [HHKA W3
MHKOBOM OOMaHKM M 4YyryHa W3 JKeJle3HON pyasl. Meramibl, HaxoAsIIMecs B IPUPOJE B
CaMOpPOJIHOM BHJI€: 30JI0TO U MiatuHa. [I[puMeHnenne MeTasios.

Crekia kak amopdnsie Tena. KBapieBoe U CUIMKAaTHOE CTEKJIO: COCTaB, MOJIyY€HUE, CBOMCTBA.
[TonydyeHue BBICOKOXYT0KECTBEHHBIX H3JCIMI pPYYHBIM BbIyBaHMEM H3 cTeksa. Okpacka
CTeKoJ HMOHaMu MeTaioB. CMaibThl — THyIIEHbIE (HeNpo3payHble) cTekia. JKu3Hp u
nearenbHocTh M. B. JIomoHocoBa. [IpumeHeHne CTeKo.

Kepamuka (papdop u dasnc): cnocod monyuenus, cBoiictsa. [ ma3zypse. [lpumenenne kepaMuku.
[Tomumepsl. OGpa3zoBaHue MOTUMEPOB U3 MOHOMEPOB. Makpomosiekyna. Buibl moimumepos:
TUTACTUKH (TIOJIMATUIICH, TOTUIPONUICH, OMTUKapOOHaThI, Te(IIOH, TOTUITUIIeHTepedTanar),
AacToOMephI (KaydyyKH, pe3nHa), MOJTMMEPHBIE BOJIOKHA.

Oco0OeHHOCTH TOJY4YeHHs] TOJIMMEPOB, UX MpuMeHeHne. CHUHTETUYECKHE U MPHUPOJHBIE
MOJIMMEDHI.

JleMoOHCTpaLuu

Konnexnus «AnxroMuHUE HM ero ciuiaBel». Koimieknusa «OKese3o um ero ciuiaBel». Kommiekmus
«Pa3garounbie 00pasibl MOJE3HBIX MCKOMAaeMbIX M MeTawioBy. Komnekius «UyryH u ctaiby.
Komnexknust «Ctexino um wu3nmenus U3 crekiay. Komeknums oOpasno dapdopa, dasmHca,
oboxokeHHo rTnuHbL. Komnekmus «llmactmaccery. Komnmekumst «Kayuyyk W MpOAYKTHI €ro
nepepaboTkny». Komnekuus «BoaokHay.

5. Tunwi pacuemnuvix 3a0au

1. BeluncieHre OTHOCUTENbHOM MOJIEKYISIPHON MacChl BEIIECTB.

2. CocraBiieHue GOpMYIIbI BEIIECTBA MO AaTOMHBIM MTPOIIEHTaM U COOTHOIIEHHIO MacC
JJIEMEHTOB.

3. BeruncieHre aTOMHOM W MacCOBOHM JIOJU 3JIEMEHTA 10 XUMHUYECKOW (hopMylie Ha TIpuMepe
BO/IbI.

4. BeruucneHnrue MacCoOBOM JI0IM paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

6. Temot npakmuueckux pabom
IIpaxkmuueckas paboma 1. Ilpocreiinye XuMUYECKHE ONEPALIUH.
Ilpakmuueckasa paboma 2. IlpaBuina paboTel co cnupToBKoid. HarpeBanue xxuakocTei.

7. 3anumamenvnsle onvimol

OmnpiT 1. [IpuroroBiaeHue N3BECTKOBOM BOJBI.

OmneiT 2. ['openue maraus.

Ompit 3. OKHCIEHUE METH.

OmneiT 4. PacTBOpsieM MeTaJuIbl B KUCJIOTaX.

Omnprt 5. [TomydyaeM KHCIIOpOA.

OnbIT 6. YHUBEPCAIBHBIN UHIUKATOP.

Ompit 7. U3y4aem ra3upoBky.

Omnpit 8. ConeHas ra3upoBKa.

Ormpit 9. «P030BOE MOJOKOY.

Omnbit 10. «P030B0OE MOTOKO» OMSATH CTAHOBUTCSA MPO3PAYHBIM.
OmneiT 11. M3BecTkoBast BOJja MyTHEET.

Omnpbit 12. M3BecTkoBas Bo/Ia CHavYalla MyTHEET, @ TOTOM CTAaHOBHUTCS TPO3PAYHOIA.
Omnpit 13. MyTh NOSBIISIETCS CHOBA U HE MCUE3aET.

OrmeiT 14. Onare BeIamacT MeIl.



OmngiT 15.
OmrlT 16.
Omeit 17.
OmelT 18.
Omrit 19.
Omert 20.

Omprt 21

['oTOBUM HaCBHIIEHHBIA PACTBOP.
BripamnuBaem KpuCTaibl HOBApEHHOM COJIH.
«30JI0TOM JTOXKIbY.

Hecropaemast HUTb.

Kpucrannsl B mpoOupke.

BripaniiBaem KpUCTaIIbl CEMTUTPHI.

. T'oprouast HUTb.
OmplT 22.
OmgiT 23.
OmelT 24.
Omgit 25.

HuTh rOpuT MaJIMHOBBIM TIAMEHEM.
Hutse TOpUT 3CJICHBIM INIAMCHEM.
Cenurpsinas Oymara.
CopeBHOBaHHE HUTEH.

TemaTuueckoe IJIAHUPOBAHUE

/o

KomnunuectBo uacoB

HasBanue pa3nena nwim TeMsl
I1aH daxT

[TprunHbI U3MEHEHUN

Beenenue 1

Tema 1. Ot aToma 110 BelEeCTBA 13

WIN P

Tema 2. DxcniepuMeHnTanbHas paboTa ¢
BEIIECTBAMHU

SN

Tewma 3. BemectBa BOKpyr Hac

a1

6 | Ob6oOmaromniee nopropenue. Mrororas
KOHTpOJIbHAs paboTa

7 | Pezepn

6
7
Tema 4. 3HaKOMCTBO ¢ MaTepuaiaMu 4
2
2

Hmozo: 35

10




IloypouHo - TeMaTHYeCKOE JIAHUPOBAHHE

KosnuectBo Hcnosb3oBanue
4acoB, XapaKkTepuCTHKA 0CHOBHBIX BU0B o0opyaoBaHusi

oTBOAMMBIX | 1€Ma ypoka OcHOBHOE colep:KaHue TeMbl | AeATETLHOCTH 00yYaromerocs (Ha LHeHTpa

HA IAHHYI0 YPOBHe y4eOHbIX 1eiiCTBHI) | ecTecTBeHHOHAYYHOI
Temy/ M TEXHOJIOTHYeCKOM
Neni/m HAINIPaBJICHHOCTEH

«Touxka pocra»
BBEJIEHUE (1 1)
11 Beenenue. U3 [Ipupona. dusznyeckue Tena. PackpbIiBaTh CMBICII IOHATHI DJIEKTPOHHBIE

Yero COCTOUT
MUDP

SBnenus npupoxasl. EcrecTBo-
3HaHUE. EcTecTBEHHbIE HAyKH.
[IpenMeT U3ydyeHHUs] XUMHUU.
MecTo XUMHUH cpeau
€CTECTBEHHBIX HAyK.
OOBEKTHI )KUBOH U HEXKUBOH
npupoabl. Y POBHHU
OpraHU3aluy HEXKUBOU U
SKUBOI MaTepUuu

«IpUPOIA»,
«(usmaeckue Tema», «IBICHUS
IPUPOIBD,

«ECTECTBO3HAHUEY,
«ECTECTBEHHBIE HAYKW.
XapaKTepu30BaTh IPeAMET
M3y4EHUs] XUMUU.
JleMOHCTpUPOBAaTh TOHUMAHUE
MeCTa XMMUM CPEIHU €CTECTBEHHBIX
HayK.

XapakTepu30BaTh OObEKTHI
PKUBOI M HE)KMBOMW MPUPOJBLI U

Ta6J'II/II_[bI M I1J1aKaThbl

11




YPOBHHU UX OpraHU3alluu

TEMA 1. OT ATOMA 1O BEHIECTBA (13 u)

1/2 Beunble aToMbl |ATOM — HauMeHbIIas yacTUlla |PacKpbhIBaTh CMBICI OCHOBHBIX  |[DJISKTPOHHBIE
BemecTBa. HEM3MEHHOCTh aTo- [XMMHUYECKHUX MOHSATHI «aTOM»,  (TaOIUIIBI U TLIAKATHI
«XUMHUYECKUH 2JI€MEHTY,

12



1/3

ATOMBI

B KOCMOCE,

Ha 3emMiie

U B OpraHus3me

Pacrnipenenenue aToMoB XumMu4e-
CKHX 2JIEMEHTOB B KOCMOCE
(BcenenHnoit, Hameli ["anaktuke,

ConHeuHO# cucTeMe) U Ha 3emuie.

Bonopon u renuii — camble pac-
MPOCTPAaHEHHBIE IIEMEHTHI BO
Bcenennoii. Kuciopon — cambii
pacupoCTpaHEHHBIH DJIEMEHT Ha
3emie. Haubosnee pacnpoctpa-
HEHHBIE 2JIEMEHTHI B Pa3HBIX
JacTaX 3eMIIn. XUMHUYECKHUE dJie-
MEHTBI B )KUBBIX OpraHH3Max:
JIEMEHTBI )KU3HU, MaKpO- U
MHKPODJIEMEHTHI. brosmornyecku
aKTUBHBIC BEIIECTBA

JleMOHCTpUpOBaTh 3HAHUE HanboJiee pacIpo-
CTpaHEHHBIX DJIEMEHTOB Hamleil Bcemennoi
U TIJIAHETHI 3€MUIIS.

CpaBHHUBATh PacCHpPOCTPAHEHHOCTH BOJIOPO/Ia,
relivsi, KUCJIOPOoJAa U JPYTUX JIEMEHTOB

Ha 1u1aHeTe 3emiist 1 Bo BcelleHHOM.
JleMOHCTpHUpOBATh MOHUMaHHUE TEPMUHA
«OMOJIOTUYECKH aKTHBHBIC BEILICCTBA.
KrnaccuduuupoBaTh XMMHYECKUE 3JICMEHTHI B
JKUBBIX OpPraHU3Max Ha 3JISMEHTHI )KU3HH,
MaKpO- U MUKPOBJIEMCHTBI

13



1/4

Heycroitun-
BbIC aTOMBI

VcroiuuBeie (CTaOUIIbHBIC) U
HEyCTOWYMBbIE (PaJHOAKTUBHBIC)
XHUMHUYECKUe dJIeMeHThl. Pagno-
AKTUBHBIN pacnan. PaanoakTus-
HOCTB. MI3oTonbl. [Ipumenenue
HEYCTOWYUBBIX (PaJHOaKTHUB-
HBIX) aTOMOB. LlernmHast peakmusi.
ATOMHas sHeprus. JKusHo u
oesimenvrocmob A. A. Bexkepens

PackpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX
MOHSITHH «aTOM», «XHMHUYECKHUH DIIEMEHT»,
HCIIOJIB3YSI 3HAKOBYIO CHCTEMY XUMHHU.
OrnpeessiTh MOHSITHS «PaTMOAKTUBHBIN
pacnamy, «paaIuoaKTUBHOCTEY, «aATOMHAast
PHEPTHUS.

PackpbIBaTh CMBICII TTOHSITUSI «U30TOIIBD.
XapaKkTeprn30BaTh MPUMEHEHNE HEYCTONYH-
BbIX (paAMOAaKTUBHBIX) aTOMOB.
lemoncmpuposamsv 3nanuenauboiee 6asic-
HbIX c6eOeHUll O IAHCUHU U OeAMeNbHOCU

\A. A. Bexkepens

14



1/5

Kak ycTpoen
aTOM

DeMeHTapHble YacTUIlbl (IIPOTO-
HBI, HEUTPOHBI U 2JI€KTPOHBI), UX
OCHOBHBIE XapaKTEPUCTUKH —
Macca u 3apsia. Sapo atoma.
MaccoBoeuuncno.Bzanmocsssb
MacCOBOT'OYHCIIACYHUCIIOM IIPO-
TOHOB W HEUTPOHOB. ATOMHas
enuHuIa Macchl. [lopsiakoBeIit
HOMEpIJIeMeHTa. DIISKTPOHHAS
obojsiouka aroma. JKusns u
Oessmenvrocmsb D. Pezepgopoa

PackpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX
MOHSITHH «aTOM», «XHMHUYECKHUH DIIEMEHT»,
MCMOJIb3Ys 3HAKOBYIO CUCTEMY XUMHH.
PackpbIiBaTh CMBICII TOHSATHH «3JIEMEHTap-
HBIE YaCTULIBDY, KIIPOTOHBD», KHEHTPOHBI»,
«AIIEKTPOHBD», «SIPOATOMA»,«MAaCCOBOE
qHCII0», «aTOMHasl eAUHUIA MAaCCHD»,
«ITOPSIAKOBBIM HOMEP 3JIEMEHTa»,
«AIEKTpOHHAasI 000JI0OYKa aTOMa .
OrpenesnsiTh YUCI0 MPOTOHOB, HEHTPOHOB U
SIIEKTPOHOB BKOHKPETHOM aTome (M30TOTe).
lemoncmpuposams 3HanuenHaudoneesadic-
HbIX c6eOeHUll O IAHCUHU U OeAMENbHOCU

. Pezepghopoa

1/6

30TOMBI

XUMHUYECKUN DJIEMEHT KaKCOBO-
KYITHOCTb aTOMOB, HMEIOIITNX
OIWHAKOBBIHN 3apsii sapa.
CpaBHUTEIBHBIN COCTAB U30TO-
OB BOJIOpOJa U yriepoja.
CnocoObl 0003HAYEHHUS U30TOMOB

PackpbIBaTh CMBICII OCHOBHBIX XHUMHYE- CKHUX
MOHSTUN «aTOM», KXUMHUYECKHUH DIIEMEHT,
MCIOJIBb3Ysl 3HAKOBYIO CUCTEMY XHMMUH.
PackpbIiBaTh CMBICII TIOHATHIH «U30TOIIBD,
«3JIEMEHTapHbIC YaCTUIIBD), KIIPOTOHBI»,
«HEUTPOHBI».

XapakTepu3oBaTh U CPAaBHUBATH U30TOIBI
BOJOpOJA U yTIepoa.

JleMOHCTpHUpOBaTh 3HAHUE CIIOCOOOB
0003Ha4YeHUsI U30TOMOB
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1/7

lcropus cos-
nanus [lepuo-

lcTopus co3znanust llepuonuue-
CKOU CHCTEMBI XUMHYECKUX DJIC-

HeMOHCTpI/IpOBaTL 3HaHUEC HUCTOpUU CO34a- HUS
Hepnonnqecxoﬁ CUCTEMBbI XUMHWYCCKHUX

IuuecKon MeHTOB. Ilepumonmunocts. Ilepuo- [prieMeHTOB.
CHUCTEMBI nnaeckuit 3akoH . 1. Mennene- (PackpbsIBaTh CMBICT NOHSITUS
XUMHYECKUX eBa. [lepuoauueckas cucrema. «IIEPUOJUYHOCTEY.
>JIEMEHTOB VKusne u oesmenbHocms PackpsiBaTh cMbich Ilepuoanyeckoro
V{. U. Menoeneesa. 3akoHa J[. 1. Menneneena.
JleMOHCTpaUuu emoncmpuposams 3nanuenauboiee easic-
[lepronnyeckas cucrema HBIX C8eDeHUll O AHCUSHU U OeSAMEAbHOCTU
XUMHUYECKHUX DJIEMEHTOB V[. U. Menoeneesa.
J1. 1. MenneneeBa HaOmnronath 1eMOHCTPUPYEMbIC MaTEPHUAITBI
OIMCHIBATh UX C MOMOIIBIO POJHOIO SI3bIKA U
SI3bIKA XUMHUU
1/8 CTpyKTypa [leprnonnyeckast cucrema PacKkpbpIBaTh CMBICII IIOHATHS
Ilepuonuue- . . Menneneesa. JJnuHHBIN «Ilepuoanueckast cucTteMar.

CKOM CHCTEMBI

1 KOPOTKHUU BapuaHThI [lepuoan-
yeckoM cuctemnl 1. 1. Mennaene-
eBa. [leproabl: KOpOTKHUE U NJIHUH-
HbIC. [ pynIibl, ri1aBHBIC U TOOOY-
HbIe ToArpynnbl. MHbopmarus
OXMMHUYECKOMAJIEMEHTE, CO/Iep-
bkamasics B [lepuoanyueckon cu-
creme . 1. Menneneesa. JKuzno
u oessmenvHocms H. Bopa.

OnuceiBaTh CTPOCHUE JJIMHHOTO U KOPOTKO- IO
BapuaHTOB Ileproanyeckoil cucTeMel

J1. 1. Menneneena.

XapakTepHu30BaTh XMMHUYECKUI DJIEMEHT
HAaOCHOBEHH(OpMaLNH, CoAepIKaimieiics B
Ilepuoguueckoiicucreme/l.M1.Menneneena.
lemoncmpupoeams 3nanue naubonee 6asic-
HbIX c6eOeHUll O IHCUZHU U OessmeIbHOCIU

\H. bopa.
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JleMoHCTpanuu
Ilepuonmueckas cucrtema
XUMHUYECKUX DJIEMEHTOB
J1. 1. MenneneeBa

Haburo1aTh 1€MOHCTPUPYEMbIe MaTepUallbl U
OIHMCBIBATh MUX C IIOMOULIBIO POJHOIO sA3bIKa U
SI3bIKa XUMHMH

1/9

ATOMBI
COCTUHSIOTCS B
MOJICKYJIBI

Mounekyna. [loraTue o xumnue-
cKoU cBsI3U. BerecTBa Mmoneky-
VISIPHOT'O ¥ HEMOJISKYJISIPHOTO
CTPOCHHS, UX XapaKTEPHUCTHUKA.
CTtpoenune moJekyia. Monaemu
MOJICKYJI: IIapOCTEPI>KHEBHIS

u MacmitTabHbIe. MoOJIeKyIsipHasT
Mmacca. [IpuMepsl BelecTB MoJie-
KYJISIPHOTO CTPOSHHS: IIEPEKNUCH
BOIOPOJIa, MOJEKYJISIDHBIA BOJIO-
PO, MOJIEKYJISIDHBII KUCIOpPOJ,
030H, MOJIEKYJISIDHBIHM a30T, MO-
JMIeKyJISIpHBIH MO, BOJAA, aMMHAK,
YTJIGKUCIIBIN a3, QyJuiepeH,
METaH, TUJICH, CIIUPT (3TUIIOBBIN
CITUPT), TIIULIEPUH, YKCYC
(ykcycHast KHCJIOTa), TJIF0K03a,
caxap (caxapo3sa).

PackpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX
MOHSATHUN «aTOM», «XUMHUUYECKUN DIJIEMEHT»,
«MOJIEKYJIa», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY
XUMUH.

PackpbIBaTh CMBICI NTOHATUAKXUMHUYECKAS
CBSI3b).

PackpbIBaTh pa3jiMuue MEXy BEIIeCTBaMU
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO
CTpPOCHHUSI.

[IpuBOANTH IPUMEPHI BEIIESCTB
MOJIEKYJISIPHOTO CTPOCHUS.

OnuchIBaTh CTPOCHUE MOJIEKYJI 10 HX
MOJIEIISM.

Ha3biBaTh XMMUUECKUE JIEMEHTBHI.
OrnpenelsiTb COCTaB BEIIECTB (KaueCTBEHHBIM
1 KOJIMYECTBEHHBIN) 110 X (hopMysiam.
BbIYHUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHY IO
MaccCy BEIIECTB.
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JleMoHCTpanuu

OOpa3subl BEIIECTB MOJIEKYJISIP-
HOI'O W HEMOJICKYJISIPHOTO
CTPOCHHSI.

Mopaenan HEKOTOPBIX IPOCTHIX
MOJICKYJI (BOJIa, YIIJICKHUCIIBIN ras,
KHCJIOPOJI, BOJOPOJ)

Cocmasnsims popmynsl eewjecme no amom-
HbLIM NPOYEHMAM U COOMHOUEHUIO MACC
S1eMEHMO8.

\Hazeieame monexyispHouie geuecmada no ux
popmynam: nepexucb8000pooa, MOIEKYIAP-
1Bl BOOOPOO, MOAEKVISAPHBLU KUCLOPOO,
0301, MONEKYAAPHBIL A30M, MOJEKYISAPHBIU
100, 600d, AMMUAK, YeAEeKUCAbLI 2a3, Qyie-
pen, meman, smunen, cnupm (9Munogwil
cnupm), enuyepun, yrcyc (Ykcycrnas
xucioma), enoxosa, caxap (caxaposa).
Habro1aTh  JeMOHCTPUPYEMbIE MOJEITH
MOJICKYJI.

JlenaTh BBIBOJBI MO pPE3yJIbTaTaM
[POBEJICHHBIX HAOIOICHUI
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1/10

["a3bl, >KHIKO-
CTH U TBEPABIC
BEIeCcTBa

ArperaTHble COCTOSIHUSI Bellle-
cTBa (TBEpAOEC, KUIKOE, ra30-
00pa3HOe) U UX XapaKTEPHUCTH-
ka. CTpoeHHEe BOJIbI B TBEPJIOM,
PKUJIKOM U ra3000pa3HOM
coctosiHnU. Kpucranindeckue u
aMopdHBIC BellleCTBA.
DuzndyecKue NpoIecchl: IilaBje-
HHE, KpUCTAJUIM3aIUsI, HcIiape-
HUE, KOHISHCAIIUsI, CyOInMaIust
(Bo3roHka). ®uU3nyecKue CBOM-
CTBa BellecTBa (TeMrieparypa
[JIaBJICHUS U TeMIepaTrypa
KUIICHUS ).

OnuchIBaTh CBOMCTBA TBEPABIX, KUJIKUX,
ra3000pa3HBIX BEIIECTB, BBIACIISIST UX
CyILIECTBEHHBIE NPU3HAKH.

PackppIBaTh CMBICH MTOHSITHH «KPHUCTAJUIU-
YEeCKHEBEIIESCTBa», «aMOP(HBICBEIIESCTBAY,
«pusnyecKkrue CBONCTBa.

OnpenessiTh IMMOHSITHST «TeMIlepaTypa
[JTABJICHUSY, «TEMIIepaTypa KUIISHU.
I[IpUBOAUTH IPUMEPHI KPUCTATUTHISCKUX

1 aMmOp(HBIX BEIICCTB.

XapakTepuzoBaTh (PU3NIECKHUE MPOIIECCHI:
IJIaBJIeHUE, KPHUCTAJUIN3AIINIO, HCIapeHue,
KOHJICHCAIIHIO, CyOIIMMAaITHIO (BO3TOHKY).

JleMoHcTpanuu

TTnaBnenue Bocka (napaduna)
Kak npumep GU3NIECKOro
SIBJICHUS.

Kunenwue Bosibl kak mpumep
(puzmaeckoro siBJICHUS

XapaKTepu30BaTh 3aBUCUMOCTb (PU3UYECKUX
CBOICTB BELIECTB OT CTPOECHUSI BEILLIECTB.
Habnronate J€MOHCTPUPYEMBIE OIIBITHI

W OIMCHIBATH UX C TTIOMOIIBIO POJTHOIO SA3BIKA
W S3bIKa XUMHH.

JlenaTe BBIBOABI IO pe3yabTaTaM IPOBEICH-
HBIX HAOIFOJCHUI M XUMHYECKUX OITBITOB
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1/11

Kpucraninye-
CKasl CTPYKTY-
pa BellecTsa

Kpucrannel. Kpucrannudeckast
pemetka. Monsr. Kpucranmuue-
CKasl pelIeTKa IIOBapeHHOM COJIH.
DopMBI KPUCTAJUIOB Pa3JIMYHBIX
BerecTB (Ky0, oKTa’ip, 1oae-
Ka’p, poMOO3Ip, CTOIOYATHIC
U IJTAaCTUHYAThIC KPUCTAJIIBI).
Cpoctku. [py3sl. JleaapuTs.
JleMOHCTpaAMH
Kpucramuinueckasl pelieTka
XJIopuaa HATPHS

OnpenensiTh MOHATHS KUOH», KKPUCTAIIIBD,
«KpPUCTAJUTUYECKasl PeLIeTKa.
lemoHCTpUpOBaTh 3HaHUE O (hopMax
KPUCTAIIJIOB PA3JIMYHBIX BEIIECTB.

HaGmronate JeMOHCTpUpYyEMble MaTepUalibl U
OIMCHIBATh UX C IIOMOIIBIO POJHOTO SI3bIKa U
SI3bIKQ XUMUH.

Jlenats BBIBOABI MO pe3yJbTaTaM
[MPOBEJICHHBIX HAOIIIOICHUI

2/12,13

Knaccuduxa-
[Ms] BEIICCTB

Kiaccudukaiiys BenecTn
o cocraBy. VHIuBHIyaIbHBIC

BbIsIBISITE pas3anduss MKy
WHINBUAYAaJIbHBIM BCIICCTBOM H CMECCBHIO.

(4MCThIC) BEIIECTBA U CMECH.
TIpocthie BemecTBa. CIOXKHBIE
BelecTBa (XUMHUUYECKHUC
COCTMHEHUST).

MeTanibl U HEMeTaJJTbl, UX CBOM-
cTtBa. Heopranudeckue u opraHu-
yeckue BeniecTBa. OCHOBHBIC
KJIACChl HCOPTaHHUYCCKUX
BEIIIECTB: OKCHU/IBI, KUCIIOTHI
(cousistHasi, cepHasi, a30THasl,
yrospHasi, pochopHas), coiu,
ocHoBanwusl. [I]emoumn.

IIpuBOANTE HPpUMEPHI MHANBUTY AJIbHBIX
BEIIECTB U CMECEH U3 IIOBCECIHEBHOMU >KU3HU.
PackpbsIBaTh CMBICTT OCHOBHBIX XUMHYECKHX
MOHSITHH «IIPOCTOE BEIISCTBOY», «CIIOKHOE
BEIIIECTBO», UCHOJb3Yysl 3HAKOBYIO CHCTEMY
XUMHUU.

KiaccuduiupoBaTh BelecTBa Ha MPOCTHIC
1 CJIOJKHBIC, METaJlJILI U HEMETAJJIbI,
HEOpraHUYEeCKHE U OPTaHUYECKHUE.
XapakTepu3oBaTh CBONCTBa METAJJIOB

1 HEMETaJlJIOB.

[IpuBOAUTE TIPUMEPHI BEIISCTB MPOCTHIX
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JlemoHcTpanuu

OOpasubl UHAUBHUAYATBHBIX
BelleCTB (MeTaJUIbl, HEMETaJLIbI,
CJIOJKHBIC BEIIECTBA) U CMecei
(pacTBOpBI, TPAHUT).
3HAKOMCTBO ¢ OOpasinaMu
OKCHJIOB, KUCJIOT, COJISH,
OCHOBaHUU

U CJIIOXKHBIX, METAJLJIOB U HEMETAJLJIOB,
HEOPraHM4YECKUX U OPraHUYECKUX.
KrnaccuduuupoaTs HEOpraHUYECKUE Bellle-
CTBa Ha OKCHUJbI, KUCJIOTHI, COJIM, OCHOBaHUsI.
XapaKTepu30BaTh OCHOBHBIE KJIacChl Heopra-
HUYECKUX BEIIECTB: OKCUAOB, KHUCJIOT,
OCHOBAHUWM, COJICH.

Haszvieams coeOunenus u3y4eHHblx
KIACCO6 HeOP2aHUUECKUX 6eulecmse.
Habnronate neMOHCTpUpYeMble 00pa3Libl

1 ONMCBHIBATH UX C IIOMOILBI POJHOIO SI3bIKA
U SI3bIKA XUMUU.

JlenaTh BBIBOABI IO pE3yJIbTaTaM

[MPOBEJICHHBIX HAOIIFOICHUN

1/14

IIpeBpartenus
BEIIECTB —

DU3NYSCKHUE U XUMUYESCKHEC
SIBJICHUSI. XUMHUYECKasl peaknusi.

PaCKpLIBaTI) CMBICJI TIOHSATHN «XHUMU- YECKHUEC
ABJIICHUS, «(1)I/ISI/ILICCKI/I€ SABJIICHUS .

21



XUMUYECKUE
peakiuu

PeareHThl U NPOAYKTHI pEaKIIHH.
3aKOH COXpaHEHHsI MacChl. Y paB-
HEHHE XUMHYECKOH peakiuu.
Kosdpunmentsr. [Ipuznaku xu-
MHYECKUX PEaKIU: N3MEHECHHUE
nBeTa, oOpa3oBaHHe OCaaKa,
BBIJICJICHUE ra3a, BbIJCIICHUE WIIH
[MOTJIONISHUE TEIJIa, BOSHUKHOBE-
HHUE CBETa.

JleMoHcTpanuu

T["openue BockoBoM (napaduHo-
BOIi) CBEUM KaK MPUMEP XUMHYE-
ckoro siieHus. [losiBiieHue
okpacku GeHondTarenHa B pu-
CYTCTBHUH IIEJIOYHN (M3BECTKOBOU
BOJbI) KaK XUMHUYECKOE SIBJICHHE.
[lomyTHEHNE N3BECTKOBOM BOJBI
[pu NeHCTBUU YTIIEKUCIIOTO Tasa
KaK XUMHYECKOE SIBIICHUE.
Peakuu, 1eMOHCTPUPYIOIIHE
[MPU3HAKU XMMHUYECKUX peaK- LIUM:
B3aMMOJCHCTBUE ITIEpMaHTa- HaTa
Kanus ¢ Cyiab(pUTOM HATpuUs

OrnpenessiTh MOHSITUS «KpeareHThD»,
«IIPOIYKTBI PEAKITII.

PaznnuaTe XUMHUUYEeCKHe U (pU3nIecKue
SIBJICHUS.

PackpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX
NOHSTUU «XUMUYeckas popmyiiay, «KXUMH-
qyecKasi peaKIius», UCIOJIb3Ysl 3HAKOBYIO
CHCTEeMY XUMHHU.

PackpbIBaTh CMBICT 3aKOHA COXPaHEHUS
MacChl BEILECTB.

HazpiBaTh MpU3HAKHU U YCIOBUSI NPOTESKAHUS
XUMHUYECKUX PEeaKIIUH.

BBISBISITE TPU3HAKH, CBUACTEIBCTBYIOIINE O
[MPOTEKAaHUH XUMHYECKOW PeaKIuu
[IPUBBITTOJTHEHUUX UMIYECKOTOOTBITA.
Cocmaensims ypasHeHus1 XuMu4ecKux
peaxyuii no cxemampeaxyuli.

HaOronath JIEMOHCTPUPYEMBIE OIMBITHI

1 OIMCBHIBATH UX C ITOMOIIIBIO POTHOTO SI3BIKA
U SI3bIKA XUMHH.

JlenaTh BBIBOABI 110 pe3yjibTaTaM
[MPOBEJICHHBIX XHUMHUYECKHUX OITBITOB
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B KHCJIOM cpejlie, B3auMOJEHCTBHE
XJIOpU1a HATPUsSI C HUTPATOM
cepeOpa, B3aumoaeiicTBue kapoo-
HaTa HATPUS C COJSTHOU KHCIIO-
TOM, B3aMMOIEUCTBHE XJIOPHUAA
aMMOHUS C THAPOKCHUIOM HATpHs,
ropeHue Maraus

TEMA 2. SKCIIEPUMEHTAJIBHASI PABOTA C BEILIECTBAMM (6 4)
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1/15

PacTBOpenue

PactBopenue. PactBopurens.
PactBop. PactBopumocTs. Hacel-

ICHHBIN pacTBOp. MaccoBas 1o

(TpolleHTHAsI KOHLICHTPA- ITHST)
PAacCTBOPEHHOI'O BEIIECTBA.
JlaGopaTopHas rocyja: npooup-
K1, XUMUYECKHE CTaKaHbI, KOJI-
ObI (IIJIOCKOJIOHHBIE C IIAPOBU/I-
HBIM 1 KOHUYECKHUM TYJIOBOM),
BOPOHKH, IIVIJIMHIPEI, MEH3YPKH,
HUIIETKU, IIITaTEIH, JIOKKH,
CTYIIKH C IECTUKaMH,
BBITTAPUTEIILHBIC YAITKH.
JleMoHcTpanuu

PacTBOpBl MemHOTO Kymopoca
pa3IMYHON KOHIICHTPAIWH.
JTaGopaTtopHas mocyaa.
JIaGopaTopuslii onbIT 1. [Ipuro-
TOBJICHHE pacTBOpA MOBAPEHHOM
COJIH.

PackppIBaTh CMBICIT MOHSATHH
«pacTBOpPEeHHUE», «pacTBOp». OmpenensiTbh
MMOHSITUSI KPACTBOPUTEIIBY,

«PAaCTBOPHUMOCTBY, «HACHILIIEHHBIH PAaCTBOPY.
Pa3nnuaTh U Ha3bIBaTh XUMUUYECKYIO IIOCY-
ny: IpOOUPKH, XUMHYECKHE CTaKaHBI, KOJI-
ObI, BOPOHKH, HUJIMHIPHI, MEH3YPKH, MHIIET-
KW, IIIIaTEIN, JIOXKKH, CTYIKHA C IEeCTUKaMHU,
BBIITAPUTEIbHBIC YaIIKH.

BBIYUCIISITE MAaCCOBYIO JOJIIO PACTBOPEHHOTO
BeIIeCTBa B pacTBOpE.

[Tonp30BaThCs 1a00PATOPHBIM
00OpyIOBaHUEM U IOCYHOH.

lcnonp30BaTh HAa MPAKTHKE MPHUEMBI
[IPUTOTOBJICHUSI PAcTBOPA.

Haburo1aTh 1eMOHCTPUPYEMBIE PACTBOPHL U
ITaGOpaTOPHYIO MOCYTY.

Habromate caMOCTOSTEIIBHO TPOBOIUMEBIES
OIIBITHI U OIMHCHIBATHL UX C IMOMOIIBIO POJAHOTO
A3bIKA U A3bIKA XUMHH.

UTadopaTropHusbiiionsiT 2. [Tpuro-

TOBJICHUE PACTBOPA MEIHOI'O
Kyrnopoca

JlesaTh BBIBOABI MO pe3yJibTaTaM IMPOBE/ICH-
HBIX HAOJIOACHUN U XUMHUYECKHUX OMBITOB.
CoOirronaTh npasuiia 0e301macHOd PaOOTHI
[pY MMPOBEJICHUU OIBITOB
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1/16 IpakTuyeckan ([IepenuBanue xunkoctu. OTOOp lcnonp30BaTh HAa IPAKTUKE IIPUEMBI epe-
pabora 1. PKHIKOCTH C TIOMOIIBIO NIMBaHUS )KUIKOCTH U OTOOpA KUIKOCTH
[Ipocreiinue CTEKJISTHHOM TPyOOUYKH C IIOMOIIBIO CTEKIIIHHOM TpyOOUKH.
XHUMUYECKUE JleMOHCTPUPOBATh 3HAHUE PA3IUYHON
orepanuu XHUMHYECKOH MOCYIBI.

[losib30BaThCs 1a0OPATOPHBIM 000PYIOBaHU-
eM U [OCY10ii.

HaGmronate caMOCTOSITEIEHO TPOBOAUMEIE
OTIBITHI U OMKCHIBATH UX.

Jlenath BBIBOIBI IO pe3yjIbTaTaM IIPOBEJEH-
HBIX XHMHUYECKHX OITBITOB.

CobironaTh npasuia 0e30nacHON padOThI IpU
IMPOBEJCHUH OTBITOB

1/17 dunpTpoBa- DdunsTpoBaHue. OnpenensiTh HOHATHS «QUIIBTPOBAHUE,
HHE DUIBTPHI. «OUITBTPBD.

3roroBienue GuiabTpa.
Matepuasbl Ui PUIBTPOB.

JleMOoHCTpUpOBaTh 3HAHUE PA3ITUUHON
XUMHUYECKOU MOCYAbI.
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3HaueHue (HUIBTPOBAHUSI

B [IOBCEHEBHOMN KU3HU.
JleMOHCTpaluM

OOpa3ibl GUIBTPOB.
JladoparopHubiiionsiT 3. Pasne-
JICHHE CMECH I1eCKa U IT0BapeH-
HO# coyt GHIBTPOBAHUEM

3roToBIATE GUIBTP U3GHIBTPOBATBHOMN
Oymarm.

IToy1b30BaThCs JA00PATOPHBIM 00OPYIOBAHHU-
eM U [OCY10ii.

llcrionp30BaTh HA MIPAKTUKE IPUEM
GunbTpOBaHUS.

Ha6t0/1aTh J€MOHCTPUPYEMbIE MaTSPHAITBI.
HaOmroate caMOCTOSATENHEHO TPOBOAUMEIES
OTBITHI U ONMHCHIBATH UX C MOMOIIBIO POJIHOTO
sI3bIKA U SI3bIKA XMMHH.

Jlemats BBIBOIBI IO pe3yiabTaTaM IPOBEJICH-
HBIX XHMHUYECKHX OITBITOB.

Co6mroaTh mpaBuiia 6€30MacHoOi paboTHI PHU
IMPOBEJCHUH OTBITOB
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1/18

Harpesanmne

Harpesanue. CrnocoObl HarpeBa-
aus. Kaneumnanus. O6opynoBa-
HUE 1JIs1 HarpeBaHUs: Ta30BbIC
e4Yu, PJICKTPUUECKHUE MIeYH,
SJIEKTPOIUIUTKH, Ta30BbIC
TOPEIKA U CITUPTOBKH.
JleMoHCcTpauumn

OOopynoBaHHE ISl HArPEBAHMS:
SJIEKTPOIUIMTKH, Fa30BbIE TOpeI-
KU U CITUPTOBKU. HarpeBanue
PKUIKOCTEN B CTaKaHE U B HPO-
Oupke. Boinenenue xnopoduiia
W3 3€JICHOTO JIUCTa IpU 00paboT-
K€ €r0 TOPSTYUM DTHIIOBBIM
CIIUPTOM.

OrnpenessiTh ITOHSITHS «KHarPeBaHHUEY,
«KAJTBIIAHALIVS .

JleMOHCTPUPOBATh 3HAHHUE PA3ITHYHBIX
CrI0COOOB HarpeBaHUs.

PasingaTe U Ha3bIBaTh OOOpPYIOBaHHUE IS
HarpeBaHUsI: Ta30BbIe II€YH, DJIEKTPUISCKHE
[ICYH, SJIICKTPOILIUTKH, Ta30BbIC TOPEIIKH

W CIIMPTOBKH.

Harpesathb BeliecTBa Ha JICKTPOILINTKE.
[Tosib30BaThCS 1a00PATOPHBIM 000PYIOBaHU-
eM U TIOCYIOM.

OmnuCchIBaTh CTPOCHHUE IUIAMEHH CBCUH.
HaOnronats 000pyaoBaHue 1J1sl HArpeBaHUS.
HaGmroate 71eMOHCTPUPYEMBIE B CaMOCTOSI-
TEJIBHO IPOBOJMMBIC OIBITHI M OIHCHIBATH UX

JlaGopaTopHbliionsIT 4. Harpe-
BaHUE Ha DJIEKTPOILTUTKE.
JlaGopaTtopHusblii onbIT 5. CTpoe-
HHUC IIJIaMCHHU CBCYH

C IOMOIIBIO POJHOTO SI3bIKA U A3bIKA XUMHHU.
JlenaTs BBIBOJIBI NOPE3yJIbTaTaM MPOBEIEH-
HBIX HAaOJIOAEHUN U XUMHUYECKUX OIBITOB.
CobironaTh npasuia 0e30nacHOl padOThl TPU
MPOBEJICHUU ONBITOB
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1/19

BeinmapuBanue
U KpHUCTaLIU-
3anusa

Brinmapusanue. JlJabopatopHoe
000pyIOBaHUE JJISI BHITAPUBAHMUS:
ra3oBasi rOpeska, JIEKTPOILIUT-
Ka, BeIapuTeibHas papdopoBas
Jamka, BoasiHas O6ans. Juctui-
ssinust (reperonka). Jluctuminsaro-
pBl. JJucTHIUTMPOBAaHHAS BOJIA.
Kpucramnuzamus. OcobeHHoCTH
pocTa KPpHUCTAJLIOB.
JleMoHcTpanuu

OOopynoBaHue /sl HarpeBaHUS:
>JI€KTPOILUIUTKU, FA30BbIE TOPEIIKU
1 ciupTOBKU. KpucTtan- nuzanus
HUTpaTa KaJUsl [IPHU OXJIKICHUU
€T'0 HACBIIIIEHHOI'O pacTBoOpa.

OnpenessiTh HOHSITHUS «BBITTADUBAHUEC),
CTACTHUIUISIIINST , KKPUCTAJLTAZAIUSD.
Pa3nnyaTe 1 Ha3BIBaTH O0OPYIOBAHHE IS
BBIITAPUBAHUS: Ta30BYIO TOPEJIKY, JIEKTPO-
[JINTKY, BBIIAPUTEIBbHYIO (hapPopoByrO
JaliKy, BOJSHYHO OaHFO.

XapakTepu3oBaTh OCOOCHHOCTH POCTa
KPHUCTAJIJIOB.

HarpeBaTh BemecTBa Ha JIEKTPOIIITUTKE.
l1crionbp30BaTh HA MPAKTUKE IPUEM
KPUCTAJUTA3AIIH.

JleMoHCTpHUPOBAaTh 3HAHHUE PA3ITUIHOU
XUMHUYIECKOU TTOCYIbI.

ITosb30BaThCs JIAOOPATOPHBIM
000pyI0BAaHUEM H TIOCYIOM.

JIaGopaTopHBIHONBIT 6.
Kpucrannuzanms kanuitHOMN
CEJIUTPBI

HaGronate 060pyaoBaHue 1JIsi HArpeBaHUS.
HaGuronath JeMOHCTPUPYEMbIE U CAMOCTOSI-
TCJIBHO IIPOBOAMWMBIC OIILITBI W OIIUCBIBATH UX
C MOMOMUIBIO POJHOIO SI3bIKA U SI3bIKA XUMHH.
JlenaTh BBIBOJBI 11O pe3yabTaTaM IIPOBEICH-
HBIX HAOJIIOJICHUIl U XUMHYECKHUX OIIBITOB.
Cobunronats npaBuiia 0e30nacHON paOOThI IpU
[IPOBE/ICHUU OIIBITOB
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IIpakTH4e-
ckasi padora 2.
ITpaBuia pa6o-
THI CO CHUPTOB-
Kkoit. Harpesa-
HUE )KUIKO- CTel

IIpaBuiia pabOTBICOCIMPTOBKOM.
HarpeBanue >xuaKocTen.
IIpaBuia HarpeBaHUs )KUAKOCTENU

JleMOHCTpUPOBaTh 3HAHUE MPaBUI pabOTHI CO
CIUPTOBKOM M TIPaBHWJI HarpeBaHUs
PKHUJIKOCTEH.

OnunceIBaTh CTPOSHUE COUPTOBKH.
HarpeBaTh >KMAKOCTH Ha ITAMEHH CIIUPTOB-
KU, 32)KUTaTh U TYIIUTH CITUPTOBKY.
JleMoHCTpHUpPOBaTh 3HAHHUE PA3TUIHON
XUMHUYECKOU ITOCYbI.

TTonp30BaThCs 1a0OPATOPHBIM 00OPYI0BAHU-
€M U IOCy 0.

HabroaTe caMOCTOSITEIBHO TPOBOIUMEBIES
OIBITEl M ONMHUCHIBATH WX C MOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XHUMUH.

CoOmronaTh rpaBuiia 6e30macHO paboThI IPU
[IPOBEJICHNUU OMBITOB

TEMA 3. BEHIECTBA BOKPYT HAC (7 u)

1/21

Bo3nyx
U KUCJIOPO/

Bo3ayx. Atmocdepa 3eMiiu.
XUMHUYECKHUU COCTaB BO3ayXa.

XapakTepu3oBaTh COCTaB BO3AyXa JpPEBHEH
3eMIIH.
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CpolicTBa BO3QyXa. BiaaxkHOCTS.
Kwncimopon — camblii akTUBHBIHN
KOMIIOHEHT Bo3ayxa. ['openue
BEILIECTB B Kucjaopoje. Oxucie-
HIE KUCIIOPOIOM OPTaHUYECKUX
BEIIECTB — MCTOYHHUK dHEPTUH
PKUBBIX OpraHu3MoB. Pa3znerne-
HUE BO3JyXa Ha a30T U KUCJIO-
pon. [I[pumenenune kucimopoaa.
CocTaB BOo3ayXaJApeBHEH 3eMiu.
KauecTBo Bo3nyxa. Tokcu4HbIE
BeniecTBa B Bo3ayxe.O30H.
JleMoHCcTpanuu
JleMOHCTPALlUOHHBIM OIBIT
«Kuciaoposa u3 tabieTok»

OOBSICHATH TOSIBJICHUE KHUCIOPOJaa B
aTMocdepe 3emitn.

OmnuceBaTh cioco® pasaeneHHs] BO3AyXa

Ha KHUCJIOPOJ HUa30T.

XapaKTepu30BaTh CBOWMCTBa BO3/yXa B CpaB-
HEHUU CO CBOHCTBAMH BXOJSIIIINX B HETO
WHAUBHUTYAJIbHBIX BEIIECTB.
XapakTepu3oBaTh (U3NUYECKUE U XUMHUUC-
CKHE CBOMCTBA IIPOCTOTO BEIISCTBA —
KHCJI0pOa.

XapakTepu3oBaTh MPUMEHEHUE KHUCIIOPO/Ia.
[IpuBOIUTE NIPUMEPHI TOKCUYHBIX BEIIECTB B
BO3IyXe€.

OlLleHUBaTh BIHUSHUE XUMHYECKOTO 3arpsis3-
HEHUSI OKPY>KaloIlIel cpesibl Ha OpraHu3M
qeJIOBeKa.

\Hcnonvzoseams npuobpemenivie 3HAHUS
0J151 IKOSIO2UUECKU 2PAMOMHO20 NOBEOECHUSL
6 oKxpyoIcaroweli cpeoe.

ObvexmusHo oyenusams UHDOPMaAYUIo O
geyecmaax u XuMu4eckux npoyeccax.
\IKpumuuecku omHocumsbcsi K Nce00Hayy- HOU
unpopmayuu, HedobpPOCoBeCmHOU
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pexname 6 cpedcmeax Macco8otl
ungopmayuu.

HaOnronate 1eMOHCTPUPYEMBIC OITBITHI

11 OIIMCBHIBATH UX C TIOMOIIBIO POAHOTO SI3bIKA
U SI3bIKA XUMUM.

JlenaTe BBIBOJABI IO pe3yJbTaTaM IPOBEICH-
HBIX XHMHYCCKHUX OIBITOB

1/22

Bomxa

Boma — camoe pacmpoctpa- HEHHOE

Ha 3eMiIe CII0KHOE BEIIECTBO.
KpyroBopoT Boasl Ha 3emire.
ArperaTHbI€ COCTOSIHHUS BOJIBI.
IIpecnas Boma. Juctunnn-
poBaHHast Boga. Bona — ocHOB-
HOII KOMIIOHEHT BCEX KHBBIX
opraHu3moB. Bona B opranusme
yesioBeKa. Posb BOJBI B ITPOMBIIII-
UVIGHHOCTH M CEJIbCKOM XO3siicTBe.
CTpoeHuEe MOJIEKYJIbI BOJBI.
\Monexyna 600bt Kak Ounons.
\BoOOpoOHasi cés3b U ee 6ausiHue
na @uzuueckue ceoticmea 800bul.
Bona — BaxkHeHIInii pacTBo-
pUTEIb

OrpenessiTh MMOHSITHS «IIPSCHAsT BOIa»,
«TUCTHUIIIUPOBAHHAS BOJIAY.

XapakTepu3oBaTh (pU3UYECKHE CBOHCTBA

BOJIBI.

PackpbIBaTh pOJIb BOABI B OpTaHU3ME
UeJI0BeKa, MPOMBIIIICHHOCTH UCEIbCKOM
X03s1iicTBE.

BBIYUCIsATh ATOMHYIO M MacCOBYIO [IOJIFO
SJIEMEHTa 0 XUMHUYECKON (hopmyiie

Ha TTPUMEpPE BOJIBI.

\Packpbléamsb cMbLCl NOHAMUSL « B0OOPOOHA
651360

Yemanaenueames  npuuunno-ciedcmeennie
Cc653U MedHcOy cmpoeHuem 800bl U ee uzude-
CKUMU C8OTICMBamU
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VYTIineKucnelii ra3

Y TIIeKUCIIBINA ra3: cocTaB UCTpOe-
HUE MOJIEKYJIbl. ATperaTHble
COCTOSIHUSI U (PU3NYECKUE
CBOMCTBA YTJIEKHCIIOTO r'a3a.

XapakTepHu30BaTh COCTaB U CTPOSCHHUE MOJIe-
KYyJIBI, BOKHeHmne Gu3ndecKkue u XuMude-
CKHe CBOMCTBA YIJIEKHUCIOTO ra3a u ero pojib
B IIpUpO/IC.

PacTBOPUMOCTBH YTJIEKHCIIOIO Ta3a
B BOJIC. YTOJIbHASI KMCJIOTA.
Xumudeckass akTUBHOCTbD yTJIe-
KHCJIOTO ra3a. Poib yriekucioro
ra3za B mpuUpojie. YTJICKUCIbBII ra3
— «ITapHUKOBBIHA Tra3». PocT
ColepIKaHUsl YIIIEKHUCIIOro ra3a B
aTmocdepe. [Iporiecchl, mpuBo/Is-
[I1MC K BBIJCICHUIO YTJICKHUCIIOTO
raza B atmocdepy. KauecTBeHHas
peakiis Ha YTJICKUCIIBIN ras.
JleMoHCTpauuu

KauecTBeHHAasT peakIiius Ha
YTJICKUCIIBIN Ta3

O1eHUBaTh BIMSIHUC XUMHUUYECKOTO 3arpsi3-
HESHUsI OKPY KaFoIel cpejibl Ha OpraHu3M
qeIOBeKa.

ObvbeKmusHo oyeHusams UHPOpMaAyUIo O
e ecmeax u XuMuuecKkux npoyeccax.
\Ucnonezoeame npuobpemernmtovle 3HAHU
0151 IKOJOSUHECKU 2PAMOMHO20 NOBEOCHUS
6 oKpYorcarouell cpeoe.

Pacmio3HaBaTh OMBITHBIM Ty TEMYTIIEKHUCITBIH
ras.

HaOnronare 1eMOHCTPUPYEMBIC OITBITHI

1 OMKUCBHIBATH UX C TOMOIIIBIO POJTHOTO SI3bIKA
1 A3bIKA XUMHHU.

JlenaTe BBIBOABI IO pe3yJibTaTaM IPOBEICH-
HBIX XHMHYECKHUX OIBITOB
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[loBapennas
COJIb

[loBapeHHast COJIb — XJIOPHUL
HaTtpus. Ousndeckre CBOMCTBA
MOBApEHHOM COJIW. 3HaAUCHHE
TOBApEHHOW COJIM JJIST )KHUBBIX
oprann3moB. Haxoxaenue
MOBApEHHOM COJIM B IIPUPOJIE.
[IpyMenenne mMOBapeHHOW COJIH.

Kamennasi conp (ranur), ee
noObrua. [ToBapeHHas coyb B
MOPCKOI BOJE U COJISTHBIX

o3epax. CamocanodHas COJIb.
Kiaccudukamus moBapeHHOW COJIN
[0 CTENIEHH YHUCTOTHI M IO CTEIICHU
n3MeabYeHHOCTH. Monu- poBaHHasA
MuIeBas CoJb.

JleMOHCTpauu
Kpucrannunueckas peuierka
XJ0puia HaTpUst

XapaKkTepru30BaTh HAX0XKJACHUE B IPUPOIE,
cocTaB, (pU3MIECKNe CBOMCTBA, MIPUMEHEHHE
1 3HAUYCHUE ITOBAPSHHOU COJIH JIJIsI YKUBBIX
OpPTraHU3MOB.

KrnaccndunupoBaTh NOBapEHHYIO COJIb IO
CTEIEeH! YUCTOTHI U IO CTETICHU U3MEITbUCH-
HOCTH.

I'paMOTHO OOpamaTeCsa C BeIIecTBaAMU

B IIOBCETHEBHOM XKU3HU.

HaGtoaTh J€MOHCTPUPYEMble MaTEpUAIIbI U
OIHCHIBATh UX C IIOMOIIBIO POJHOTO SI3bIKa U
SI3BIKA XMMHH.

Jlenath BBIBOIBI IO pe3yjibTaTaM IIPOBEJEH-
HbIX HaOJIOACHUN M XMMUUYECKUX OIBITOB
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['mroko3a

['J1r0K03a — caMbIii U3BECTHBIN
MpeICTaBUTENb YTIEBOJIOB.
Dopmyrna rmoko3sl. Duzndyeckue
CcBOMCTBA I'TI0OKO3bI. PacTBOpH-
MOCTBIJTIIOKO3BIB Boje.IIpumene-
HUE TJIIOKO3bI B KOHAUTEPCKOM
pPOMBINIIJIEHHOCTH. [ JTIok03a —
OCHOBHOW HUCTOYHHK dYHEPTUH
PKUBBIX OPraHU3MOB. A3poOHOE U
aHa’pPOOHOE OKUCIICHHUE ITIOKO3bI.
['uKOTeH M KpaxMall KaK HCTOU-
HUKU TJTIOKO3BI B )KUBBIX OPTaHU3-
max. bposkeHue u ero npuMeHe-
HUE JUIS OJIYYSHUS ITUIIEBBIX
POIYKTOB.

JleMoHCTpanuu

OO0pa3nbl TIIFOKO3bI, CaXapo3Hbl,
Kpaxmalia

XapakTepru3oBaTh KAaYeCTBEHHBIM M KOJIH-
UEeCTBEHHBII COCTaB MOJIEKYJIBI TITFOKO3HI,
ce (HU3MUCCKHE U XUMHYECKHE (TOpeHHE
1 OpOXKEHUE) CBOMCTBA, IPUMEHEHUE

1 HaXOXXJICHUE B IIPUPOJIC.

PackpbIBaTh 3HAUCHHE TIIIOKO3BI JUIST JKUBBIX
OpPTaHU3MOB.

['paMOTHO OOpamaThcsi C BEIIeCTBAMHU

B IIOBCCIHCBHOI KU3HH.

HaGtoath JEMOHCTPUPYEMBIE OIIBITHI

1 OIHUCBIBATH UX C IIOMOIIBIO POJHOIO SI3BIKA
W SI3bIKA XUMUH.

JlemaThs BEIBOJIBI 110 pe3yJibTaTaM
MPOBEJACHHBIX XMMHYECKHUX OIBITOB
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1/26 MuHepaibl Munepaibl. [JOpHBIE TOPOIBI. PaznuyaTh NOHATHS «KMUHEPAIbD», KTOPHBIC

1 TOpHBIE XUMHUYEeCKHil cocTaB MUHEpa- OPOJIBD.

[TOPOJIbI JIOB: KBaplia, KaJbI[UTa, MarHe- XapakTepu30BaTh XUMHUUYECKUN COCTaB,
TUTa (MAarHUTHOTO JKEJIE3HSIKA), CBOIiCTBAa M NPHUMEHEHHE MUHEPAJIOB:
ponoHuta. 'opHble HOPOABL: KBaplia, KaJablUTa, MarieTura (MarHuTHOT'O
MarmMaTH4YecKHUe, OcaJIouHbIe, PKEJIe3HSIKA), POJOHUTA, CEPhl, 30JI0Ta, MEIU.
meTtamopdudeckue. ['nuna, OrnpeiessiTh MOHITHSI «KMarMaTU4YecKHue
1eCOK, U3BECTHAK, MpaMop: TOpHBIE OPOJIBI», KOCAJOUYHbIE TOPHbIC
COCTaB, CBOMCTBA, IPUMEHEHUE.  [MOPOIBD», «KMETaMOP(PHUUIECKHNE TOPHBIE
l13BecTh HeTaleHas u ramieHas: TIOPOABD.

[10JIy4€HHUE U IPUMEHEHUE. XapakTepHu30BaTh XUMHUYECKUH COCTAaB,
I13BecTKOBasl BOJA U HU3BECTKO- BOE [CBOMCTBA U IPUMEHEHHUE F'OPHBIX IOPOL:
MOJIOKO. TJIMHBI, I€CKa, U3BECTHsIKA, MpaMopa.
JleMoHCTpauumu HaGnronate neMOHCTpUPYEMbIE MaTepHalbl,
Komnnexknus «MuHepassl U rop- OIBITHI HOIIMCHIBATH UXCIIOMOIIBIO POJHOTO
HbIC TTOpOoAbDy. Kosuekuus «Pa3-  [s3bIKa U sI3bIKa XUMUH.
naTOYHbIE OOpa31bl ITOJIE3HBIX Jlenath BBIBOIBI IO PE3yjIbTaTaM IIPOBEIECH-
NCKOIIaeMbIX U METAJJIOBY. HBIX HAOJIIOISHHI
Kommexkmst «KBapir B ipupome».
[IpuroToBneHNe N3BECTKOBOM
BOJIbI

1/27 T"oprouue IIpuponnslii ras, ero cocras. XapakTepuzoBaTh 00pa3oBaHHUE W 3aJIeTaHHE

BeIIleCTBAa: ras,
HedThb, yroib

MetaH: cocTaB MOJIEKYJIbl, CBOM-
cTBa U npuMeHeHue. Hedrs:
cocTaB, CBOMCTBa, IPUMEHEHHE.

B 3¢eMHOH KOpe IMPHUPOIAHOTO rasa, CIaHIIEBO-
ro rasa, He)TH, KAMEHHOTO yTJis, Topda.
XapakTepu3oBaTh COCTaB MOJICKYJIHI,
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ITocnencTeust pa3iuTus HepTH
Ha BOJHBIC TOBEPXHOCTH MOpeil u
okeaHoB. IlepepaboTka HedTuU:
neperoHka u KpekuHr. [Ipogyx-
Thl IIEpepPabOTKU HEPTHU U UX
npumMmeHeHue. Hed s, nipupoi-
HBIM U CIaHLEBbIN ra3, Oypslit

1 KAMEHHBIN yroJib, Topd: ux 00-
[pa3oBaHME U 3aJIeTaHUE B 36MHOH
kope. AaTpanut. KokcoBanue
yris. IIpoayKThl KOKCOBaHUS
(KOKC, KAMEHHOYT'OJIbHasl CMoJia
1 CBETHJIbHBINA (KOKCOBBIH) Ta3)
U ux npuMeHeHue. [Ipumenenue
Topda.

JleMoHcTpanuu

Komnexuust «HedTh 1 IpOayKThI
ee nepepaboTKU.

Konneknuss «KameHHBIH yTroJib
1 IPOJYKTHI €T0 MepepadOTKID).
Komneknus «Topd 1 npoayKThl
ero mepepaboTKm»

CBOIiCTBa U MPUMEHEHHUE METaHa.
XapaKkTepHu30BaTh COCTaB, CBOMCTBA U IIPU-
MeHeHHEe He(TH, KAMEHHOTO yrJiisi U Topda.
XapakTepu30BaTh OCHOBHbBIC HAIIPaBJICHUS
HCITOJIb30BaHUs U nepepaboTku HedTH,
IPUPOJHOI'O ra3a U KAMEHHOTI'O YIJIsl.
OrpenesnsiTe MOHITHS KIISPErOHKay,
«KPEKHHI», KKOKCOBAHHUE).

I[IpuBOAUTH TIPUMEPHI IPAKTHYECKOTO
HCITOJIb30BAaHUSI IPOIYKTOB ITEPEepadOTKH
MPUPOJHOIO raza, He)TU U KAMEHHOTO YTJIS.
['paMOTHO OOpamaThcs C BEIIECTBAMHU

B ITOBCEHEBHOW YKU3HMU.

JleMoHCTpHUpPOBAaTh TIOHUMAHWUE TTOCIEACTBUN
pa3nuThs HeTH Ha BOJIHBIC IOBEPXHOCTH
MOpE U OKEaHOB.

HaGtonath J1eMOHCTpUpPYEMbIE MaTepUAIIbl U
OITMChIBATH UX C MOMOIIBIO POJHOI'O sA3bIKA U
SI3bIKA XUMUU.

JlenaTs BBIBOJABI IO pe3yJibTaTaM IPOBEICH-
HBIX HaOIIOIeHUIT

TEMA 4. BHAKOMCTBO C MATEPUAJIAMM (4 1)
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MeTasibl U
CILJIaBbI

Mertamnmsl. [IpeacraBurenu me-
TaJJIOB — JKEJIe30, MEJb, allOMHU-
HUH, IIUHK, OJIOBO, CBUHEII, Cepe-
Opo, 30JI0TO, TUIATHHA, PTYTh.
OKHCIICHUE KHUCIIOPOJIOM BO3/1Y-
xa. CBoricTBa meTtajuioB. [1na-
CTUYHOCTB. Tsaryuyects. CriaBbl
(nypaiaroMuH, 4yr'yH, CTallb,
JTaTyHb U OPOH3a): COCTaB, CBOM-
cTBa, IpuMeHeHue. [Ipomebrni-

JIeHHasi 100bIYa METaJLJIOB U3 PY/I:

MOJIy4YCHHUEC IIMHKA U3 IIUH- KOBOH
OOMaHKH M Yyr'yHa W3 jKe- JIE3HOU
pyabl. MeTasibl, HAaXOIs1- IIHECs B
PUPOJIE B CAMOPOTHOM BHJIC:
30JI0TO UIIJIaTHHA.

I[IpuMeHeHHE METaJIOB.
JleMoHCTpaUMH

Kosekuss «AJITIOMUHUN U €70
CILTaBbLI».

XapakTepu30BaTh HAXO0XJIEHUE B IPHUPOJIEL,
MOJIydeHHUEe, CBOMCTBAa U 00JIaCTH TIPUMEHE-
HISI MCTaJIJIOB.

[IpuBOAUTE TIPUMETHI MPOCTHIX BEIIECTB —
METAaJIOB.

XapakTepru30BaTh COCTaB, CBOMCTBA U IIpH-
MEHEHHE HanOOoJIee N3BECTHBIX CILIABOB.
I'pamoTHO OOpamaTbcsi ¢ BEIICCTBAMU

B IOBCEIHEBHOMN >KU3HMU.

HaGnronath JEeMOHCTPUPYEMBIC MAaTEPUAIIBI K
OITMCHIBATh UX C MOMOIIBIO POJHOIO SI3bIKA U
SI3bIKA XUMHHU.

JlenaTh BBIBOJABI MO pe3yJbTaTaM IPOBEICH-
HBIX HAaOIIOAEHUN

Konneknus «>Kene3zo u ero
CILJIaBEI».

Konneknust «PazgarouHbie
0o0Opa3Iibl MOJIC3HBIX HCKOMAeMBbIX
¥ METAIOB».

Kosmneknust «HyryH u craib»
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CTekiio

Crekiia kak aMmop¢HBbIE Tea.
KBapiieBoe 1 CHIIMKaTHOE CTEK-
JIO0: COCTAaB, IOJIyYEHHUE, CBOM-
cTBa. [loydeHHe BRICOKOXY/10-
PKECTBCHHBIX U3CIIHUN PYYHBIM
BbIJlyBaHHEM U3 cTekia. Okpacka
CTEKOJI MOHAMH METAJLIOB.
CMabThl — IJIylIeHbIe (HeIpo-
3padHble) cTekia. JKuszub u des-
menvrnocms M. B. Jlomonocosa.
I IpuMeHneHnne cTeKo.
JleMoHcTpanuu

Kommexknus «CTEKI0 U N30SI
13 CTEKJIa»

XapakTepu3oBaTh COCTaB, MOJYUYCHHUE,
CBOICTBa, IPUMEHEHHUE KBapPICBOTO

1 CUJIMKATHOI'O CTEKJIA.

XapakTepu30BaTh COCTAaB IIBETHBIX CTEKOJI.
OrnuchIBaTh XUMHUYECKUE PEAKIIUH, JICKA-
1€ B OCHOBE MOJIyYSHUSI CUIIMKATHOTO
cTeKkIa.

I'pamoTHO OoOpamarbcsi ¢ BelleCTBAMU

B IOBCEIHEBHON >KU3HU.
lemoncmpuposams 3Hanuenauboniee 8axic-
HbIX ceedenull O JHCUSHU U OesIMelbHOCTU
WM. B. Jlomonocosa.

HaGronath JeMOHCTpUPYEMBIE MaTepUalibl U
OIMUCHIBATh UX C MOMOIIBIO POJHOTO SI3BIKA U
SI3bIKA XUMUHH.

JlenaTe BBIBOJABI MO pe3yJibTaTaM IPOBE/CH-
HBIX HAOIIOAEHUN
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1/30 Kepamunka Kepamuka (dapdop u dasiac): XapakTepHu30BaTh IOJIy4€HHUE, CBOMCTBA,
Ccrroco6 nmoyy4eHwusl, npuMeHeHue kepamuku (papdopa, pasiuaca).
cBoiicTBa. ['masyps. [Ipumenenue |[[paMOTHO 0OpamiaThCs C BEIIECTBAMU
KEepaMUKH. B ITOBCEJIHEBHOW JKU3HH.

JleMOHCTpaHu Habronate 1eMOHCTpUpYEMbIe MaTepUalbl U
Kosuteknus oopa3nos ¢papdopa, |ONHUCHIBATH UX C TMOMOIIBIO POJHOTO SI3bIKa U
dasiHCca, 000KKEHHOM TIIMHBI SI3bIKA XUMHU.
JlenaTh BBIBOJBI MO pe3yjIbTaTaM IIPOBEICH-
HBIX HAOIIONEHUN
1/31  |[lonumepst [Tomumepel. OOpa3oBaHue MOJIU- OnpenensiTh MOHSATHSI KMOHOMED»,

MEpOB M3 MOHOMEpPOB. Makpo-
MoOJIeKy1a. Buapl moiamMepos:
MITaCTUKU (TTOJIUATUIICH, TTOTH-
[IPONUJICH, IIOJIUKAapOOHAaTHI,
TedIIOH, MoJMATUIICHTEepedTa-
1aT), 3MacToMepsl (KaydyKH,
pe3uHa), MIOJIUMEpPHBIE BOJIOKHA.
OCcoOEHHOCTH MOTyYSHHUsI
OJIMMEPOB, UX IIPUMEHECHHUE.
CUHTETHYECKHUE U IPUPOIHBIC
[MOJIUMEDPHI.

JleMOHCTpaUMu

Komneknwms «IlmacTmaccen.
Konneknus «Kaydyk 1 npoayk-

TBI €ro nepepadoTKM.

KIIOJTUMEPY», «KMAKPOMOJICKYJIa.
OOBSICHSITH CBSI3b CTPOCHUS OJINMEPA

C ero CBOMCTBaMHM.

OnuceIBaTh COCTaB, CBOMCTBA, CIIOCOOBI
MOJIYYCHUS U IIPUMCHCHHUSI U3YyYCHHBIX
MOJIMMEPHBIX MaTEPHAJIOB: TJIACTMACC,
BOJIOKOH, 3JIaCTOMEPOB.

Pa3imuyaTh CHHTETUYESCKHUE U IIPUPOTHBIC
OJIUMEPHI.

['pamMOTHO OOpamarscsi ¢ BEIUIECTBAMH

B MOBCCIHECBHOMW KU3HU.

HaOnronath JeMOHCTpUPYEMBIC MaTepUaJIbl U
OIIMCHIBATH UX C IIOMOIIBIO pO,ZLHOFO SI3bIKA
1 sSI3bIKA XMMHUU.

Jlenath BBIBOJBI MO pe3yjbTaTaM MPOBECH-
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Komnnekuus «BosokHay

HEIX HAOIIO I€HUN

1/32 O6o0maroiee BrImoiHeHHE YIIpa)KHEHUH, 10- OCyIIEeCTBIISITh TO3HABATEIIFHYIO PEIICKCHIO B
[MOBTOPCHHUE 3BOJITIOIIUX CHCTEMATU3UPOBATh U |[OTHOIICHUHM COOCTBEHHBIX JIOCTHXKCHUI B
00OOIINUTh MOJIYYCHHBIC 3HAHUS IO |[IPOLIECCe PEIICHHS YUeOHBIX U ITO3HABATEIIb-
Kypcy HBIX 337144
1/33 Hrorosas KOoHTpOJIb 3HAHUN 110 KypCy OCyIIEeCTBIISITh TO3HABATEIIFHYIO PEIICKCHIO B
KOHTPOJIbHAS OTHOIIICHUH COOCTBEHHBIX JJOCTHXEHUN B
paboTa [poIecce PEIICHUs YUSOHBIX U TTO3HABATEIIb-
HBIX 337124
34,35  |Peseps
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