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IInanupyemsblie pe3yJbTaThl.
IIporpaMMa BHEYpOUHOH 1€ATENbHOCTU «OCHOBBI XUMUM» PEATUIYETCS C
UCIOJIb30BaHUEM 000pyioBaHus LieHTpa «Touka pocTtay.

B pesynbTare m3yudeHHs MPOIEAEBTUYECKOTO Kypca «OCHOBBI XUMHH» y4eOHOTo IpeaMmera
«XUMHS» HA YPOBHE OCHOBHOT'O 00IIET0 00pa3oBaHUs

o0yualowuIica HAyUUmca:

— PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHATHH «aQTOM», «MOJIEKYJa», «XUMHUYECKUN
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY, «XUMHUYECKas (hopMyray, «XUMHUYECKas
pEaKIs», UCTIONIB3YsI 3HAKOBYIO CUCTEMY XUMUH;

— Ha3bIBaThb XMMHYECKHE JJIEMEHTHl M 3alMChIBATh CHUMBOJBI BAKHEHIIMX XUMHUYECKUX
JJIEMEHTOB;

— Ha3bIBaTh XUMUYECKHUE (OPMYIIBI BEIIECTB;

— CpaBHHUBATh PACIPOCTPAHEHHOCTh BOAOPOJA, TENUs, KUCIOpPOJa M APYTHX DIIEMEHTOB Ha
rutaneTe 3emis 1 Bo BeeneHHou;

— ONPEAETSATH COCTaB BEIIECTB 110 UX (popMynam;

— PacKpBIBaTh CMBICI 3aKOHA COXPAaHEHHSI MAaCCHI BEILIECTB;

— JIEMOHCTPHPOBATh MOHUMAaHHUE TEPMUHA «OUOJIOTHUECKU

aKTHBHBIC BEIIECTBAY;

— BBISIBIIAITH PA3IMUMs MEXITY HHIUBUIYaJIbHBIM BEIIECTBOM H CMECHIO;

— PacKpBIBaTh Pa3JIM4Us MEXKIy BEIIECTBAMH MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS;
— ONKCHIBATh CBOWCTBAa TBEPIBIX, JKUJIKUX, Ta3000pa3HBIX BEHIECTB, BBIACTAS UX
CYIIECTBEHHBIE ITPU3HAKY;

— pa3nM4aTh XUMUYECKUE U (PU3HUYECKHE SIBICHHUS;

— Ha3bIBaTh NPU3HAKU U YCIOBHS MPOTEKAHUsI XMMUYECKUX PeaKIuii;

— BBIABIISITH TNPHU3HAKH, CBUACTENBCTBYIOIIME O TPOTEKAaHUM XUMHUYECKOW pEaKIUuu IpH
BBINOJIHEHUH XMMHUYECKOI'0 OIBITA;

— I0JIb30BaThCs TAOOPATOPHBIM 000PYIOBAaHUEM U MOCYIOM;

— pa3inyarth M Ha3bIBaThb XMMHUYECKYIO MOCYIy: MPOOMPKH, XUMHUECKHE CTaKaHbl, KOJOBI,
BOPOHKH, IMJIMHIPHI, MEH3YPKH, TIMIETKH, IIMATeNN, JOXKH, CTYNKH C TECTHKaMH,
BBINTAPUTEIbHbIE YAIlIKH;

— pa3nu4aTh W Ha3bIBaTh OOOPYAOBaHWE Ui HArpeBaHWS ¥ BHITAPHBAHUS: Ta30BbIC IIEUH,
AIIEKTPUUYECKUE T€YM, JJIEKTPOIUIMTKU, Ta30Bbleé TOPENKH, CIUPTOBKH, BBIMAPUTEIbHYIO
dapdopoByto yaliky, BOASHYIO 0aHo;

— U3TOTOBIIATh PUIBTP U3 GUIBTPOBAILHON Oymary;

— WCTOJIB30BATh Ha MPAKTHKE MPHUEMBI IPUTOTOBJICHUS pacTBOPa, (PUIBTPOBAHMUS, TIEPEITNBAHUS
XKHUJIKOCTH U 0TOOPA )KUIKOCTHU MPHU MIOMOIIH CTEKJISHHONW TPyOOUKH, KPUCTAILIIU3AIHH;

— OIHCHIBATH CTPOCHUE IIIAMEHU CBEYH,

— OIUCHIBATH CTPOECHUE CITUPTOBKHY;

— pacro3HaBaTh OIMBITHBIM ITyTEM YTJIEKUCIbIN ras3;

— co0umo1aTh MpaBuiia 0€30MacHON paboThl MPU MPOBEIEHUH ONBITOB;

— BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJSIPHYIO MacCy BEIIECTB;

— BBIYHUCIIATH MaCCOBYIO JIOJIIO PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

— BBIYHCIATh aTOMHYIO M MacCOBYIO JIOJIIO DJIEMEHTa 10 XMMHYecKoW (opmyrne Ha mpumepe
BO/JIBI;

— OTIPENEeNATh YHCIIO MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB B KOHKPETHOM aToMe (M30TOIIe);

— OIIpeNeNATh COCTaB BEIIECTB (KaUeCTBEHHBIN U KOJIMYECTBEHHBIN) 10 UX (hopMyiam;

— OIUCHIBATH XUMHYECKNE PEAKIINH, JIEKAIHE B OCHOBE MOJTYYECHHUS CHIIMKATHOTO CTEKJIA;

— OOBSICHATD NOSBIICHUE KUCIIOpoia B aTMochepe 3emiy;

— OMHCHIBATh COCTaB, CBOMCTBA, CIIOCOOBI TOIYYEHHS U TPUMEHEHUS N3YYEHHBIX ITOJMMEPHBIX
MaTepHaJIoB: IIACTMAcC, BOJIOKOH, 3J1aCTOMEPOB;



— OOBSICHATD CBSI3b CTPOCHUS TIOJIMMEPA C €T0 CBOMCTBAMU;

— KJIaccu(UUMpPOBaTh XUMHUYECKHE DJIEMEHTHI B KUBBIX OpPraHM3Max Ha d3JEMEHTHI JKU3HH,
MaKpO-U MUKPODJIEMEHTBHI;

— KJIaccu(UUUpOBaTh BEIIECTBA Ha TMPOCTHIE M CIOXKHBIE, METalIbl U HEMETaJlIbl,
HEOPraHUYECKHE U OPraHUYECKHUC;

— KJ1accu(UUIMPOBATh HEOPTaHUYECKUE BEIIECTBA HA OKCHU/IbI, KUCIIOTHI, COJIM, OCHOBAHHUS;

— KJ1accu(UIUpPOBaTh MOBAPEHHYIO COJIb MO CTETIEHU YUCTOTHI U 110 CTENEHH N3MEIbYCHHOCTH;
— ONpEeIeNATh MOHATUS «PATUOAKTUBHBIN pacmany, «paguoaKTUBHOCTBY, «aTOMHas SHEPIrUs»,
«TeMIieparypa IUIaBICHUS», «TeMIIepaTypa KUIIEHUN», MOH», «KPUCTAJLIBDY, «KpUCTAININYECKast
pEelIeTKa», «PEareHTbl», <IIPOAYKTHl  PEAKIUU», «PACTBOPUTEINIB», «PACTBOPUMOCTHY,
«HACBIIICHHBIH PacTBOP», «PHIBTPOBAHHE», «(DUIBTPBI», «HATPEBAHUEY», «KAJIBIIMHAIUS,
«BBIIAPUBAHUEY, IUCTHILIISALUADY, «KPUCTAUIM3ALHUS», «IIPECHas BOAA», «IUCTUIUIMPOBAHHAS
BOJIa», «MarMaTHYECKUE TOPHbIE TIOPOIBI», «O0CATOYHbIE TOPHBIE TOPOABIY, «MeTaMopduyecKue
TOPHBIE TIOPOABI», «IEPErOHKa», «KPEKHHI», «KOKCOBAaHUE», «MOHOMEDPY», <«IIOJIUMEPY,
«MaKpOMOJIEKYJa»;

— OIKCHIBATh CTPOEHHUE JJIMHHOIO M KOpPOTKOro BapuaHTtoB llepuommueckoit cucremst /1. U.
Menneneena;

— NPUBOJIUTH IPUMEPHI BEIIECTB MOJIEKYJISIPHOIO CTPOCHUS;

— MPUBOJIUTH IPUMEPHI KPUCTAIIIMYECKUX U aMOP(HBIX BEILIECTB;

— NPUBOJUTH IPUMEPHI HHIMBHUIYAJIbHBIX BELIECTB U CMECEN U3 MOBCEIHEBHOM KU3HM;

— I@pPUBOJUTH NPHUMEPHl BEIIECTB MPOCTHIX U CJIOXKHBIX, METAJJIOB U HEMETAJJIOB,
HEOPraHWYECKUX U OPraHUYECKHUX;

— MPUBOJIUTH IPUMEPHI TOKCUYHBIX BELECTB B BO3AYXE;

— MPUBOJIUTH IPUMEPHI MPAKTUUECKOTO UCIIOIb30BAHUS

IPOJYKTOB NepepaboTKU MPUPOIHOTO raza, He)TH U KAMEHHOT'O YIJIS;

— pa3nuyaTh CUHTETUYECKNE U IIPUPOJHBIE IOJIUMEDHI;

— PAacKpbIBATh POJIb BOJIbI B OPraHU3ME YEJIOBEKA, IPOMBIIUIEHHOCTH U CEIBCKOM XO3SIMCTBE;
— pacKpbIBaTh 3HAYEHUE TIIFOKO3bI JUIS )KUBBIX OpPraHU3MOB;

— pacKpblBaTh CMBICH MOHITHUH «IIpUPOJay, «PU3NYECKUE TeNay, <SIBICHUS MPUPOABD»,
«ECTECTBO3HAHUE», «ECTECTBEHHBIE HAYKH», «HM30TOIBDY, («AJIEMEHTapHbIE  YaCTULBD»,
«IIPOTOHBD?, KHEUTPOHBD?, «AJIEKTPOHBI», PO aTOMa», «MAaCCOBOE YHUCIIO», «aTOMHAs €IUHNLA
Macchbl», «IOPAIKOBBI HOMEpP DIIEMEHTay, «3JIEKTPOHHAsi 000J04YKa aTOMay, «I1€PHOAUYHOCTHY,
«Ilepuonnueckas cucTeMa», «XMMHUYECKasl CBS3bY, «KPUCTAUINYECKUE BEIIECTBA», «aMOp(HBIE
BEIIECTBA», «(U3MUECKUE CBOMCTBA», «XMMUYECKHE SBICHHS», «pHU3UUYECKUE SBICHUNN,
«pacTBOPEHUEY, «PACTBOPY;

— JIEMOHCTPUPOBaTh 3HAHME HCTOpUM co3AaHMs Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
AJIEMEHTOB;

— packpsbiBath cMbica [lepuoauyeckoro 3akona JI. . Menzeneesa;

— OIHUCHIBATH CTPOCHUE MOJIEKYJ 110 UX MOJEIISIM;

— XapaKTepU30BaTh NIPEIMET U3YUEHUS XUMUU;

— XapaKTepu30BaTh OOBEKTHI KUBOU U HEXKMBOW MIPUPOJIbI U YPOBHU MX OpraHU3AIINH;

— XapakTepu3oBaTh (POTOCHHTE3 KaK COCTaBHYIO YacTh KPYrOBOpPOTa YIIEepoaa;

— XapaKTepu30BaTh NPUMEHEHUE HEYCTOWYMBBIX (paJl0aKTUBHBIX ) AaTOMOB;

— XapaKTepU30BaTh U CPAaBHUBATH U30TOIIBI BOJOPOJIA U YIIIEPOAA;

— XapaKTepu30BaTh XWMHUYECKHI S3JEMEHT Ha OCHOBE HH(OpMalMM, coaepKaiieics B
ITepuoauueckoit cucreme JI. . Menneneesa;

— XapakTepu3oBaTh (hU3MUECKHE TMPOIECChl: IUIaBJI€HUE, KPUCTAIIU3AlLMI0, HCIapeHue,
KOHJCHCAIINIO, CyOIMMaIiio (BO3TOHKY);

— XapaKTepu30BaTh 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIIECTB OT CTPOCHHS BEILIECTB;

— XapakTepu30BaTb OCHOBHBIE KJIACChl HEOPraHMYECKHUX BEUIECTB: OKCHJAOB, KHCIIOT,
OCHOBaHHH, COJICH;

— XapaKTepU30BaTh CBOMCTBA METAJIJIOB U HEMETAILJIOB;



— OIMCHIBATH CIIOCO0 pa3eNieHus BO3yXa Ha KUCIOPO U a30T;

— XapaKTepu30BaTh 0COOEHHOCTH POCTa KPUCTAILIOB,;

— XapaKTepu30BaTh COCTaB BO3/yXa JpeBHEH 3emMin;

— XapakTepu3oBaTh CBOWCTBAa BO3/yXa B CPABHEHHH CO CBOWCTBAMHU BXOJSIIMX B HErO
WH/IMBU/yaJIbHBIX BEIECTB;

— XapakTepu30BaTh (pU3nUEecKue CBOWCTBA MPOCTOrO BEIIECTBA — KUCIOPOAA;

— XapakTepu30BaTh NPUMEHEHNE KUCIIOPOIa;

— XapakTepu30BaTh (pU3NIeCKue CBOWCTBA BOIBI;

— XapaKTepu30BaTh COCTAaB M CTPOCHHE MOJICKYJIbl, BaKHEHIINE (U3UUECKUE M XUMHYECKHE
CBOMCTBA YIJICKHCIIOTO ra3a 1 ero poJib B IPUPOJE;

— XapaKTepu30BaTh HAaXOXKJIEHHE B MPUPOJE, COCTaB, (pU3MUECKUE CBOICTBA, MPUMEHEHUE H
3HAYEHHE /ISl KUBBIX OPIraHU3MOB IIOBAPEHHOM COJH;

— XapakTepu30BaTh KAa4EeCTBEHHBIH M KOJWYECTBEHHBIH COCTAaB MOJEKYJbl TJIOKO3BI, €€
dusnueckne U XUMUYECKHe (ropeHue u OpOoKEeHHE) CBOMCTBA, MPUMEHEHUE W HAXOXKICHUE B
PUPOJIC;

— XapakTepu30BaTh XUMHYECKHH COCTaB, CBOWCTBAa M NPUMEHEHHE MHUHEPAJOB: KBapIIa,
KaJIbIIUTA, MarHeTUTa (MarHUTHOTO JKEJIE3HSKA), POJIOHUTA, CEPBI, 30J10Ta, MEIH;

— XapaKTepH30BaTh XMMHYECKHH COCTaB, CBOMCTBAa M NPHUMEHEHHE TOPHBIX IOPOJ;: TJIMHBI,
NecKa, U3BECTHIKA, MPaMopa;

— XapakTepu3oBaTh 00pa3oBaHWE M 3aJieTaHHE B 3eMHON KOpE NMPHPOHOTO ras3a, CIaHIEBOTO
ra3a, HeTv, KAMEHHOTO YTJIs1, TOpda;

— XapaKTepU30BaTh COCTaB MOJICKYJIbI, CBOMCTBA M IPUMEHEHHE METaHa;

— XapaKTepu30BaTh COCTaB, CBOICTBA U MPUMEHEHUE He()TH, KAMEHHOTO YIJIsi ¥ Topda;

— XapaKTepu3oBaTh OCHOBHBIC HANpPABJICHHUsS WCIIOJNB30BaHUS M IEpepaboTKu  HedTH,
MPUPOHOTO ra3a ¥ KAMEHHOTO YTJIs;

— XapakTepu30BaTh HAaXOXJEHHE B MPHPOJIE, MOJyYeHHE, CBOWCTBA M OOJACTH MPUMEHEHMS
METaJJIOB,

— XapaKTepu30BaTh COCTaB, CBOMCTBA M MPUMEHEHHE HanboJiee U3BECTHBIX CIIJIABOB;

— XapaKTepu30BaTh COCTaB, MOJIyUYeHHE, CBOWCTBA, MPHUMEHEHHE KBAPIEBOTO M CHIIMKATHOTO
CTEKJIa;

— XapaKTepu30BaTh COCTaB IIBETHBIX CTEKOJT;

— XapaKkTepu30BaTh MOJy4YEeHUE, CBOIICTBA, MpUMeHeHue kepaMuku ((papdopa, pasHca);

— OIIGHWBATh BIUSHUE XUMUYECKOTO 3arpsiI3HEHHST OKPYIKaIOMIeH Cpeibl Ha OPraHN3M YeJI0BEKa;
— I'paMOTHO 00palIaThCs C BEIECTBAMU B TOBCEIHEBHON )KU3HU;

o0yuaowuIica NOIYYUmM 603MOHCHOCIb HAYYUMbCA:

— JIEMOHCTPHPOBATh 3HAHWE HamOOJiee BAXKHBIX CBEJCHHHN O KU3HH U JEATETRHOCTH A. A.
Bexkepens, 3. Pezepdopaa, [I. 1. Menneneesa, H. bopa, M. B. JlomoHOCOBa;

— PacKpbIBaTh CMBICI MOHATHUS «BOJOPOJIHAS CBA3bY;

— COCTaBJIATH ()OPMYIIBI BEIIECTB 10 AaTOMHBIM MIPOIIEHTaM M COOTHOIICHUIO MaccC 3JIEMEHTOB;
— Ha3bIBaTh MOJIEKYJIIPHBIE BEIECTBA MO MX (hOpMyliaM: MEPEKUCh BOJIOPOIA, MOJEKYISAPHBIN
BOJIOPOJ], MOJIEKYJISIPHBIM KHCIIOPOJ, O30H, MOJEKYJSPHBIA a30T, MOJEKYJSpPHBIM HOX, BOJA,
aMMUaK, YIJIEKUCIbIM ra3, ¢ysuiepeH, MeTaH, 3TUJIeH, CIUPT (3THJIOBBIA CHUPT), TJIUIEPUH,
yKcyc(yKCycHasl KUCIIOTa), TIII0K03a, caxap(caxaposa);

— Ha3bIBaTh COETUHEHMS U3YYEHHBIX KJIaCCOB HEOPIaHUYECKUX BEILIECTB;

— COCTaBJIATh YPaBHEHUS XUMUYECKUX PEAKLUN MO CXeMaM PeaKIIHii;

— yCTaHaBJIMBaTh NPUUUHHO-CJIEICTBEHHBIE CBSI3H MEXY CTPOCHHEM BOJIbI U €€ (PU3MUEeCKUMHU
CBOMCTBaMH;

— MHCIOJNb30BaTh MNPUOOPETEHHbIE 3HAHUS JUIS OSKOJOTHYECKH TIpPaMOTHOTO TIOBEJIEHUS B
OKpYXKarolleH Cpese;

— 0OBEKTHBHO OLICHUBATh WH(OPMALIHIO O BEIIECTBAX U XUMUYECKHUX MPOIECCAX;



— KPHUTUYECKH OTHOCUTHCS K TICEBJOHAyYHOW HMH(OpMaIuu, HeJOOPOCOBECTHOH pekiiame B
CpeAcTBax MaccoBOi MH(OpMaIy.

Conep:xanue Kypca.
Beeoenue
IIpupona. dusnyeckue tena. SBnenus npuponsl. EcrecTBo3HaHue. EcCTeCTBEHHBIE HayKHU.
[Ipeamer m3yueHuss Xumuu. MecTo XMMHUM Cpeld €CTECTBEHHbIX HayK. OOBEKThl *KHBOWH U
HEXUBOU IIPUPOJBL. Y POBHU OPraHU3allMKA HEKUBOW U KUBOU MaTEPUM.

1. Om amoma 0o eéeuiecmea

ATOM — HauMeEHbIIAs 4YacTHLA BellecTBa. HEW3MEHHOCTh aTOMOB B XUMHYECKHX
peBpalieHUsIX. XUMUYECKU 3eMeHT. CHMBOJBI aTOMOB XHMHUYECKUX 3JIEMEHTOB. SnepHas
peakuus. IIpoucxoxnenue snemeHToB. [IpocTeie BemecTBa. CloKHbBIE BELIECTBA (XMMUYECKHE
coeauHeHus). Xumudeckas (opmyna. YucnoBoir mHmekc. OTKPBITHE XUMUYECKUX SJIEMEHTOB.
ATOMBI yCTOMYMBBIE M HeEycTONMYMBBIE. KpyroBOopoTbl aTOMOB XHMHYECKHUX DJJIEMEHTOB B
npupone (kuciopoja, asora u yriiepoja). POTOCHMHTE3 KaK OJUH M3 IyTeH KpyroBopoTa
yriaepona.

Pacnipenenenue aToMOB XMMHUYECKHX 3JIEMEHTOB B kKocMoce (Bcenennoit, named ["amakTtuke,
CounneuHoii cucteme) u Ha 3emiie. Bogopoa u reiamii — camble paciipoCTpaHEHHbIE 3JIEMEHTHI BO
Bcenennoii. Kucnopog — camblii pacrnpocTpaHeHHbIM 31eMeHT Ha 3emse. Haubounee
pacpoCTpaHEHHBIE JJIEMEHTHl B Pa3HbIX 4YacTAX 3€MIJIM. XHUMUYECKUE DIIEMEHTBHl B JKUBBIX
OpraHu3Max: 3J1€MEHTbI )KU3HU, MaKpO-U MUKPO3JIEMEHThI. broJornuecky akTUBHbIE BEIIECTBA.
VYcroituuBele (CTaOWiIbHBIE) M HEYCTOMUYUBBIE (pagMOAKTUBHBIE) XUMHUYECKHE 3JIEMEHTHI.
PamnoaktuBHell  pacmax.  PagmoaktuBHOCTE.  M30TOmbl.  [IpMMeHEHHME  HEYCTOWYMBBIX
(pannoakTuBHBIX) aToMoB. llemHas peakius. AtomHas sHeprus. JKu3Hb U J€ATENBHOCTh
A. A. bekkeperns.

DeMeHTapHble YaCTHIIBI (TPOTOHBI, HEUTPOHBI U ATEKTPOHBI), UX OCHOBHBIE XaPaKTEPUCTUKH —
Macca M 3apsan. Anpo aroma. MaccoBoe umcio. B3anMMocCBSA3b MaccoBOrO 4uciaa € YUCIOM
IIPOTOHOB M HEUTPOHOB. ATOMHas exuHuna Macchl. llopsAakoBelii HOMEp 3JEMEHTA.
DnekTpoHHas 006omouka atoMa. JXKu3Hsb u nesrensHocTh J. Pesepdopra.

XVMMHUYECKUI DJIEMEHT KaK COBOKYIHOCTb aTOMOB, HMMEIOIIMX OAWHAKOBBIM 3aps] sapa.
CpaBHHUTENBHBIA COCTaB U30TOMOB BOAOPOIa U yriepoaa. CriocoObl 0003HaYEHUs U30TOIOB.
Hctopust cosznanus llepnonnueckoil cucTeMbl XMMHMUYECKHX D3JIEMEHTOB. llepmonnyHOCTS.
[Tepuonnueckuii 3akon /. . MenneneeBa. [lepronnueckas cucrema. Ku3Hb U AEATEIbHOCTD
. . Menneneena.

Ilepnonnueckas cucrema JI. WM. Menneneea. [InMHHBINI M KOPOTKHMII BapUaHTHI
Ilepnonnueckon cucrems! [I. . Menneneesa. Ilepuonsl: KOpoTkHe W IIUHHBIE. |'pymmsl,
[JIaBHBIE W MOOOYHBIE MOArpynmbl. MHpopMaIus 0 XMMHYECKOM 3JIEMEHTE, COAep)Kalascs B
ITepuoanueckoit cucreme JI. M. Menneneesa. )Kusnp u nedarensHocts H. bopa.

Monekyna. IToHsiTHe 0 XMMHUYECKOM CBA3U. BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO
CTpOEHMS, UX XapakTepucThka. CTpoeHHe MoJeKysl. MoJenn MOJEKyll: IIapOCTEPKHEBBIE U
MmaciitabHble. MonekynsipHas Macca. [IpuMepsl BelecTB MOJIEKYJISIPHOTO CTPOEHUS: MEPEKUCH
BOJOPOJa, MOJEKYJSPHBIA BOJOPOJ, MOJIEKYJSPHBIM KHCIOPOA, O30H, MOJEKYJSPHBIA a30T,
MOJIEKYJISIDHBIM MOJ, BOJA, aMMHaK, YIJIEKUCHIbIA ra3, (¢yuiepeH, MeTaH, STWJIEH, CIHPT
(3THIJIOBBIN CIUPT), TIIMLEPHH, YKCYC (YKCYCHasl KUCIIOTa), IIII0K03a, caxap (caxaposa).
ArperaTHble COCTOSIHMSI BeIeCTBa (TBEpHOE, XKUAKOE, Ta3000pa3HOE) M HX XapaKTEepHUCTUKA.
CrpoeHrie BOIBI B TBEPAOM, XHIKOM M Ta3000pa3HOM cocTosiHMM. Kpucrammmueckue u
amopduble BemiecTBa. DU3NMYECKHE IPOLECCH: IUIABJICHHE, KPUCTAJUIM3ALUs, HCIapeHHe,
KOHJCHCAlUs, cyonmumarusi (Bosronka). Du3uyeckwe CBOWCTBa BellecTBa (TemmepaTrypa
IUIaBJICHUSA U TeMIlepaTypa KUIICHHS).



Kpucrannsl. Kpucrammmueckas pemerka. Monsl. Kpucramimueckas penieTka noBapeHHOH COJIN.
@DopMBI KPUCTAILJIOB PA3IUYHBIX BEUIECTB (Ky0, OKTa’Ap, A0AEKadIp, poMOO3Ip, CTOIOUATHIE U
1acTuHYarble Kpuctamibl). Cpoctku. [Apy3sl. JleHaApUTHI.

Knaccudukanus Beniects no cocraBy. MHauBuayaapHbie (UMCTHIE) BelecTBa U cMecH. [Ipoctoie
BeulecTBa. CIIOKHBIE BEIIECTBA (XMMHUYECKHE COEOUHEHMs). MeTamisl M HEMETaulbl, HX
cBoiictBa. Heopranuueckue u opranuyeckue BemiecTBa. OCHOBHBIE KJIacChl HEOPraHMYECKHX
BEIIECTB: OKCHJBI, KUCIOTHI (COJNsHAs, CepHas, a30THas, yroipHas, ¢ochopHas), comnu,
ocHoBanus. lenoyn.

®u3nyecKkue U XUMMHUYECKHE SIBICHUA. XUMHUUYECKash peakius. PeareHTsl U MpoayKThl peakluu.
3aK0H COXpaHEHUs MacChl. YpaBHeHHE XuMHUYeckor peakiuu. Kosddumuments. [Ipuznaku
XUMHUYECKHX PEaKLUWii: U3MEHEHUE IBeTa, 00pa3oBaHHE OCAaJKa, BBIJCICHHE ra3a, BBIICICHUE
WM TIOTJIOEHUE TeTJIa, BOSHUKHOBEHHE CBETA.

JleMoHCTpaL U

[lepuognueckas cuctema J[. M. MenneneeBa. OOpa3ipl BeUIECTB MOJEKYISIPHOIO U
HEMOJIEKYJIIPHOTO CTpPOeHUs. Mozenn HEKOTOPhIX IMPOCTBIX MOJIEKYJ (BOJAA, YIVIEKHUCIBIN ras,
KHCIIOpoJ, Bomopon). IlnmaBnenue Bocka (mapaduHa) kKak npuMep (HU3UYECKOTO SBICHUS.
Kumnenne Boapl Kak mnpumep (HU3UYECKOro sBieHUs. Kpucramumyeckas pemeTka XJIopuaa
HaTpus. OOpa3ipl UHIUBUAYAIbHBIX BEIIECTB (METaslIbl, HEMETAIbI, CIIOKHBIE BEIIECTBA) U
cMecel (pacTBOpBI, TPaHUT). 3HAKOMCTBO C 0Opa3liaMu OKCHJOB, KHCJIOT, COJICH, OCHOBAaHUM.
['openne BockoBo# (mapaduHOBOI) cBeurM Kak MpUMEp XUMUYecKoro siBieHus. [losBrneHue
OKpacku (eHondpTarenHa B MPUCYTCTBUU MIETOYM (M3BECTKOBOH BOJBI) KaK XHUMHYECKOE
aprneHue. [loMyTHeHHEe M3BECTKOBOM BOJIbI MPH JEHCTBUHU YIJIEKHUCIOrO ra3a Kak XMMHUYECKOoe
aBlieHue. Peakuuu, NEMOHCTpUpYIOIME IPU3HAKM XHMHUYECKUX PpEaKLM: B3auMOJEHUCTBHE
NepMaHraHaTa Kajius ¢ CyJIb(UTOM HaTpHs B KUCIIOW cpesie, B3aUMOJICHCTBUE XJIOPUIA HATPUS C
HUTpPATOM cepelpa, B3auMojeiicTBUe KapOoHaTa HATpUs C COJITHOM KHUCIIOTOM, B3aUMOJIEHCTBUE
XJIOpU/1a aMMOHHUS ¢ THIPOKCUIOM HaTpHUsl, TOPEHHE MarHusl.

2. DKcnepumenmanvhas paboma ¢ eeuyecmeamu

PactBopenue. PactBopurens. PactBop. PactBopumocts. HacsimenHslil pactBop. MaccoBast 101
(IpolleHTHAasl KOHIEHTpalMs) pacTBOpeHHoro BemiecTBa. JlabGopaTopHas mocyna: mpoOHMpKH,
XUMHUUYECKHE CTaKaHbl, KOJObI (IUIOCKOJOHHBIE C IIAPOBHJHBIM U KOHHUYECKHUM TYJIOBOM),
BOPDOHKH, LWIMHAPBI, MEH3YpKHM, IUIETKH, LINaTeld, JOXKKH, CTYOKH C IECTUKaMH,
BbINapuTenbHble yalku. OunbrpoBanue. OunbTpel. U3rorosnenune ¢unbrpa. MaTtepuansl s
¢wibTpoB. 3HaueHHe (UIBTpOBaHMSA B TOBCEeAHEBHOM ku3Hu. Harpesanue. CrnocoObl
HarpeBanus. Kanpuunanusa. OOopyaoBaHue Al HarpeBaHMs: ra3oBble IMEYH, AJIEKTPUUYECKUE
NI€YH, MIEKTPOIUINTKH, Ta30BbIE TOPEIKU U CIIMPTOBKH.

BemapuBanue. JlaGopaTtopHoe o0opydoBaHMe [UIsl  BBIIapUBaHUS: Ta30Bas Tropeka,
ANIEKTPOIUINTKA, BbIMapUTenbHas ¢apdopoBass 4damka, BojsHas Oans. Juctwuiauus
(neperonka). uctwmnstopsl. JuctunnupoBanHas Bojna. Kpucrammmsanus. Oco6eHHOCTH pocTa
KpHUCTAJIJIOB.

JleMoOHCTpaLun

PacTBOpBI MeHOTO Kymopoca pa3inyHoil koHueHTpauu. O6pasisl ¢puinbTpoB. ObopynoBaHue
JUIsL HarpEeBaHMSI: SJEKTPOIUIMTKH, ra30Bble OPENKU M CcUpTOBKU. HarpeBanue xuakoctell B
CTakaHe M B mpoOupke. Brigenenue xjopoduiia U3 3eI€HOr0 JUCTa NMpU 00paboTKe ero
ropsSYMM OJTUJIOBBIM crnupToM. Kpucramnuzanuss HuTpara Kanusg MpU  OXJaXKIEHUU €ro
HaCBILIEHHOI'O PacTBOpa.

JlaGopaTopHble ONBITHI

Jlabopamopnuiii oneim 1.IlpuroroBieHue pacTBopa MOBAPEHHON COJIH.

Jlabopamopmuwiii onvim 2.11puroToBiieHHE pacTBOpPa MEIHOTO KYIOpoca.

Jlabopamopnwiii oneim 3.PazneneHue cMecH Necka U MOBAPEHHOM coNu (GHIbTPOBAHUEM.
Jlabopamopmuwiii onvim 4. HarpeBanue Ha 3J€KTPOILTUTKE.

Jlabopamopmnwiii onvim 5. CTpoeHHE TIJIAMEHH CBEYH.



Jlabopamopnuuii oneim 6.Kpucramnmmzanus KaTuitHON ceTuTphl.

3. Bewsecmea 6okpyz nHac

Bo3nyx. Atmocdepa 3emnn. XuMudeckuid coctaB Bo3zayxa. CBoWCTBa Bo3ayxa. BiiakHOCTS.
Kucnopon — camblii akTHBHBIA KOMIIOHEHT BO34yXa. ['OpeHME BEIIECTB B KHUCIOPOJE.
OKHCIIeHHE KUCIOPOJIOM OPraHMYECKUX BEIIECTB — HWCTOYHHUK SHEPTUU >KMBBIX OPraHU3MOB.
Pa3nenenune Bo3ayxa Ha a3oT u kucnopof. Ilpumenenue kucinopona. CoctaB Bo3ayxa ApeBHEN
3emun. [losBnenne kucimopoaa B atmocdepe 3emuin. KauectBo Bo3ayxa. TokCu4HbBIC BeliecTBa B
Bo3s1yxe. O30H.

Bona — camoe pacnpocTtpaHeHHOE Ha 3emile CI0KHOE BenlecTBO. KpyroBopot Boasl Ha 3emile.
Arperatable cocTosiHus Bonbl. IlpecHas Boma. [uctuimnmpoBanHas Boga. Boma — ocHOBHOM
KOMIIOHEHT BCEX JKMBBIX OpraHuzMoB. Bojga B opranusme denoBeka. Poib Boabl B
IIPOMBIIIJIEHHOCTH M CEIbCKOM Xo3siiicTBe. CTpoeHHE MOJIEKYJbl BOAbl. Mosekyna BOAbl Kak
munoiib. BomopoaHast cBsi3b U ee BIusiHUE Ha (hu3MUecKre CBOICTBa Bobl. Bona — BaxkHeHmui
pacTBOPUTED.

VYrinekucabsld ra3: CoCTaB M CTPOCHHE MOJEKYJbl. ArperaTHble COCTOSHHUS U (U3NYECKUE
CBOMCTBA YTJIEKHMCIIOrO Tra3a. PacTBOPMMOCTB yIJIEKMCIIOIO ra3a B BOJAE. YTOJIbHAs KHUCIOTA.
XuMHUecKasi aKTUBHOCTb YIJIEKUCIIOro ra3a. Posp yriiekucioro rasza B Npupoje. YTJIeKUCIbIA
ra3 — «IapHUKOBBIA ra3y». PocT comepikanus yriekucioro raza B armocdepe. Ilpomeccsr,
NPUBOJAIINE K BBIJCICHUIO YIJIEKUCIOro ra3da B atmocdepy. KadecTBeHHas peakiusi Ha
YTJIEKHUCIIBIN Ta3.

[loBapeHHast cosnb — xJyopua Hartpusi. @U3NUYECKHE CBOWCTBA MOBAPEHHOM COJU. 3HAYEHUE
MOBAPEHHON COJM ISl JKUBBIX OPraHu3mMoB. HaxoxlieHue NOBapeHHOM COJIM B MPUPOE.
[Ipumenenue moBapeHHO#l conu. Kamennas conp (ramur), ee nobbrua. [loBapenHas conb B
MOpPCKOH BoJie U CcOosiHbIX o3epax. Camocanounas conb. Knaccudukaius noBapeHHOM coiin 1o
CTETIEH! YHCTOTHI U 10 CTETIEHH M3MeIbUeHHOCTH. oMpoBaHHAs THIIEBAs COJIb.

I'moko3a — camblil U3BECTHBIN NpeAcTaBUTENb yriieBooB. Dopmyina riroko3sl. dusndeckne
CBOICTBa IIIOKO3bl. PacCTBOPUMOCTH TIIIOKO3bI B Boze. IIpruMeHeHne IioKo3bl B KOHAUTEPCKON
MPOMBIIIIEHHOCTH. [ J1F0K03a — OCHOBHOM MCTOYHHMK SHEPTHH >KUBBIX OPTaHU3MOB. A3poOHOE U
aHad’pOOHOE OKHCIEHME IJIIOKO3bl. [ JIMKOreH M KpaxMald KaK MCTOYHMKH TJIIOKO3bl B JKHUBBIX
opranu3max. bpokeHue u ero npuMeHeHue JUIs MOJIy4YeHUs MUIIEBBIX MPOJTYKTOB.

Munepansl. ['opHble opoabl. XMMHUYECKHI COCTaB MUHEPAJIOB: KBaplia, KaJbLIUTa, MarHeTUTa
(MarHUTHOTO  JKEJIE3HSKA), POJOHMUTA. [ OpHBIE TMOpPOABI: MarMaTU4yecKue, OcCaJ0YHbIE,
Meramop¢uyeckue. ['7MHA, IMECOK, M3BECTHSAK, MpaMop: COCTaB, CBOICTBA, NpPHUMEHEHHE.
W3BecTh HeraiieHasi U TaieHas: IoJydyeHue U NpuMeHeHue. V3BecTkoBas BO/a U M3BECTKOBOE
MOJIOKO.

[Tpuponusrii Ta3, ero cocraB. MeTaH: cOCTaB MOJEKYJbI, CBOWCTBAa M mpuMeHeHue. HedTs:
cocTaB, CBOWcTBa, nmpuMeHeHue. I[lociencTBusi pa3nuTuss HEe(TH HA BOJIHBIX IMOBEPXHOCTAX
Mopel u okeaHoB. [lepepaboTka HedTH: eperoHka u KpekuHr. [IpoaykTsl nepepaboTku HedTH
U UX npuMeHeHue. HedTb, NpupoaHbIil U ClIaHIEBBIN ra3, Oypblil 1 KAMEHHBIN YroJib, TOpQ: UX
oOpa3oBaHue U 3ajieTaHue B 3eMHOU Kope. AHTpauut. KokcoBanue yris. I[IpoaykTsl KokcoBaHUs
(KOKC, KaMEHHOYTOJIbHAasi CMoOjJa ¥ CBeTHJBHBIA (KOKCOBBIM) Ta3) M HMX MpPHUMEHEHHE.
[Ipumenenue Topda.

JleMoHCTpanun

JemoHncTpannonHslii onblT «Kucinopon u3 tabnetok». KauecTBeHHas peakius Ha yriaeKUCIbIN
ra3. Kpucramnmueckas pemierka xjopuna HaTpusi. OOpasibpl IIIIOKO3BI, caxapo3bl, Kpaxmaia.
Konneknus «Munepansl u ropHsle mopoasl». Komneknus «Pa3gatounbie oOpas3ibl MOJIE3HBIX
uckonaemblx M MetamuioB». Komneknus «KBapu B mpupone». IlpuroroBieHue M3BECTKOBOMN
Bozbl. Komneknus «Hedts m mpoayktel ee mepepaboTkm». Komrekmus «KaMeHHBIH yroib
U TMPOIYKTHI ero nepepadotkm». Komiekuus «Topd M npoayKThl ero nepepadoTKm.



4. 3naxomcmeo c mamepuanamu

Mertamnel. I[IpencraButenu MeTasioB — JKEJI€30, MEIb, AJIOMUHUMN, IIUHK, OJOBO, CBHUHEII,
cepedpo, 30110TO, IUIaTUHA, PTYTh. OKHUCIIEHHE KUCIOpoaOM Bo3ayxa. CBoilcTBa MeTallIOB.
[Tnactuunocts. Tarydects. CrutaBel (AypasllOMUH, YyTyH, CTajb, JJATYHb U OpOH3a): COCTaB,
CBOMCTBa, MpuMeHeHue. lIpomblnuieHHas 00bIYa METAIOB M3 PyA: MOIyYEHHE IMHKa M3
[IMHKOBOM OOMaHKM M YyryHa W3 JKEJIE3HOH pyasl. MeTauibl, HaxoIsAIIHecs B IMPHPOJEC B
CaMOPOJHOM BH/JIE: 30JI0TO U IUIaTHHA. [I[ppuMeHeHne MeTaios.

Crexia kak amop¢Hbie Tena. KBapieBoe u CHIIMKaTHOE CTEKJIO: COCTaB, MOIy4YeHHE, CBOMCTBA.
[TonydyeHne BBICOKOXYIIOKECTBEHHBIX W3JEJIUMH pPy4YHBIM BbIIyBaHMEM H3 crTekia. Okxpacka
CTEKOJ] HMOHamMu MeTauioB. CManbThl — IUIyLIEHble (Hempo3padHble) crexia. JKuszHp u
nestenbHOCTh M. B. JlIoMmoHOcOBa. [IpuMeHeHne crexol.

Kepamuka (papdop u dasue): cnocod momyuenus, cBoiictsa. [ ma3yps. [IpuMeHeHne KepaMuKu.
[Tonmumepsl. OOpa3oBaHue NOJIMMEPOB W3 MOHOMEpPOB. Makpomosiekysa. Buabl moiauMepos:
IUTACTUKYU (MTOJUATUJICH, TOJHMIIPOIWICH, MONUKapOOHATHI, TE(IIOH, MOIMITUICHTepedTaIaT),
3J1aCTOMEPHI (KayuyKH, pe3uHa), OJIMMEPHbIE BOJIOKHA.

OcoOeHHOCTH MOJY4YEHHs] MOJUMEPOB, HX MpuUMeHeHHe. CHHTETUYECKUE U TNPUPOIHbIE
HOJIMMEPBHI.

JleMoOHCTpaL U

Komnexuust «AmomMunuii u ero cruiaBel». Komnekuus «Keneszo u ero cmiaBsl». Komnmekius
«Pa3garounble 00pa3lbl MOJE3HBIX MCKOMAaeMbIX M MeTaioBy. Komnekuus «UyryH u craiby.
Komnexkuust «Crexkno u wu3genuss u3 crekna». Kosmrekuuss oOpasnos ¢apdopa, dasHca,
o0oxokeHHOM riuHBL. Komnekmus «llnmactmaces». Komnexunsa «Kaydyk u mponykThl €ro
nepepabotkny». Komnekuus «BoaokHay.

5. Tunwt pacuemnuix 3a0au

1. Berurcinenue OTHOCUTENBbHOM MOJIEKYJIIPHOW MacChl BEIECTB.

2. CocraBnenue (opMyasl BellecTBA MO ATOMHBIM MPOLEHTaM M COOTHOIIEHHIO Macc
AJIEMEHTOB.

3. BbluncneHne aTOMHOM M MacCOBOM JOJM 3JIEMEHTa 1O XUMHUYECKOW (opMmyle Ha mpumepe
BO/JBI.

4. BelunciieHne MacCOBOM JI0JIM PaCTBOPEHHOI'O BELIECTBA B PACTBOPE.

6. Temwt npakmuueckux padom
Ilpakmuueckas paboma 1. IIpocTeiiime XuMUIECKHE OTIEpPaIUU.
Ilpakmuueckas paboma 2. IlpaBuna paboTsl co cnupToBKoi. HarpeBanue ®HUIKOCTEH.

7. 3anumamesnvHvle OnbIMbl

Omnpit 1. [IpuroroBneHne N3BECTKOBOW BO/IBI.

Onprt 2. 'openne Maraust.

OnzlT 3. OKUCIIEHUE MEH.

OmnbiT 4. PacTBOpsieM MeTasuibl B KUCIIOTaX.

Ompbit 5. [Tonyyaem KUCITOPOI.

OmnpiT 6. YHUBEpCATBHBIN HHIUKATOP.

Omnpit 7. U3ydaem rasupoBky.

OmneiT 8. ConeHast ra3upoBKa.

OmnebIT 9. «P030BOE MOJIOKO».

Omnpit 10. «P030BOE MOJIOKO» OISATH CTAHOBUTCS IIPO3PAYHbIM.
Omnpbit 11. M3BecTkoBas Bojia MyTHEET.

OmnepiT 12. M3BecTkoBast BOJa CHaYajla MyTHEET, a IOTOM CTaHOBUTCS TPO3PAYHOIA.
OmnpiT 13. MyTh NOSIBISETCS CHOBA U HE UCYE3AET.

Omnpit 14. Onath BeIAgaeT MeJl.



OmeiT 15.
OmrlT 16.
OmsiT 17.
OmelT 18.
OmsiT 19.
Omert 20.
OmeiT 21.
OmglT 22.
OmeIT 23.
OmelT 24.
OmsIT 25.

['oTOBMM HACBILLIEHHBII paCTBOP.
BripamniBaem KpucTauibl TOBAPEHHOW COJH.
«30JI0TOM TOKAbY.

Hecropaemast HUTb.

Kpucramisr B mpoOupke.
BripaniiBaem KpUCTaUIIbI CEMUTPBI.
I'oprouas HUTS.

HuTb roput MaJlMHOBBIM IJIAMEHEM.
Hutb ropur 3esieHbIM II1aMEHEM.
Cenutpsnas Oymara.
CopeBHOBaHHE HUTEH.

TemaTn4eckoe IJIAHUPOBAHHE

KomangecTtBo yacos

HasBanue pa3zena mim TeMbl
I1aH daxT

[IpuymHbI UI3MEHEHU I

Beenenue 1

1

2 | Tema 1. Ot aToma 110 BemiecTBa 13
3 | Tema 2. DkcriepuMeHTaNIbHAS paboTa ¢
BEIICCTBAMHU

SN

Tewma 3. BemectBa Bokpyr Hac

6 | O6o6miaromiee moBTopeHue. torosas
KOHTPOJIbHAs paboTa

7 | Pezepn

6
7
5 | Tema 4. 3HaKOMCTBO C MaTepHalaMu 4
2
2

Hmoczo: 35
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Hoypoqﬂo - TEMATHYCCKOC IVIAHUPOBAHUE

KosnuectBo Hcnonab3oBanue
4acoB, XapakTepuCcTHKA OCHOBHBIX BU0B o0opynoBaHus

otBomuMbIx | TeMa ypoka |OCHOBHOe cojep:KaHHe TeMbl |AeSTeILHOCTH 00yyalouterocs (Ha HeHTpa

HA 1aHHYIO YPOBHe y4eOHbIX JIeHCTBHI) | ecTecTBeHHOHAYYHOI
Temy/ U TEXHOJIOTHYeCKOi
Neni/n HANPAaBJIEHHOCTENH

«Touka pocray
BBEJEHUE (1 4)
1/1 Bsenenwne. U3 I[Ipupoma. ®usuueckne Tena. |PackpbeIBaTh CMBICIT MOHSITHH DIIEKTPOHHBIE

HEro COCTOUT
MU

IAIBsienus npupoasl. EcrecTBO-
3HaHue. EcTecTBEHHBIE HAYKH.
I[IpenmeT n3ydyeHust XUMHH.
MecTo XUMHUU cpenu
€CTECTBEHHBIX HaYyK.
OOBEKTHI )KUBOH 1 HEXKHUBOU
OpUpPOIbl. Y POBHU
OpraHu3alui HEXUBOU U
PKHUBOU MaTepUU

«IIPUPOIA»,

«(U3NUIECKUE TEJIa», «SIBJICHUS
IPUPOIBI»,
««eCTEeCTBO3HAHHE,
««€CTECTBCHHBIC HAYKID).
XapakTepu30BaTh IPEAMET
N3y4CHUST XUMUH.
JleMOHCTpHUpOBAaTH MOHUMAaHHUE
MecTa XUMHHU CPEIH €CTECTBEHHBIX
HayK.

I XapakTepru3oBaTh OOBEKTHI

PKMBOM U HEYKMBOU NPUPOILI U

raOJIULIbl U IJIaKaThI

11




IYPOBHHU UX OpraHU3alluN

TEMA 1. OT ATOMA JO BEIHECTBA (13 4)

1/2 Beunsie atoMmbl  [ATOM — HamMeHBIIas YacTUla [PacKkpbhIBaTh CMBICT OCHOBHBIX  |[DJIEKTPOHHBIE
BCIIICCTBA. Heun3sMeHHOCTh aTo- [XMMHUYECKUX IMOHSITHU «aTom», Ta6HI/IleI H IJ1aKaThbl
«XUMHYCCKHUU DIJIEMCHT,

12



1/3

IATOMBI

B KOCMOCE,

Ha 3emiie

1 B OpraHU3Me

Pacnipenenenne aToMOB XUMHYE-
CKHUX DJIEMEHTOB B KOCMOCE
(Bcenennoti, nameii ["anaktuke,

Boopo v reiuii — caMmble pac-
MpPOCTpaHEHHBIE DJIEMEHTHI BO
Bcenennoit. Kucinopon — cambii
[pacIpOCTpaHEHHBIH 2JIEMEHT Ha
3emuie. Hanbosee pacnipoctpa-
HEHHEBIC DJIEMEHTHI B Pa3HBIX
JacTax 3eMiin. XUMHUYECKUE dIie-
MEHTHI B )KHBBIX OPTaHU3Max:
SIIEMEHTBI )KU3HU, MAKPO- U
MHUKpO3JIeMeHThl. bronornuecku
AKTHUBHBIC BCIIICCTBa

CoJtHeYHOH cucTeMe) U Ha 3emiie.

JleMOHCTpHUpOBaTh 3HaHUE Haubosee pacnpo-
CTpaHEHHBIX PJI€MEHTOB Halreil Becenennoit
M IJIaHEThI 3eMJIs.

CpaBHHUBATh PaclpOCTPaHEHHOCTh BOJOPO/a,
reJvsl, KHCJI0pOoia U JIPYTUX JICMECHTOB

Ha MIaHeTe 3eMJIs1 U BO BceieHHOI.
JIeMOHCTpHUpPOBATh IOHUMaHHUE TEPMHUHA
«OMOJIOTMYECKU aKTUBHBIC BEIIIECTBA.
KiaccuduiupoBaTh XUMHYECKHAE SJIICMCHTHI B
PKUBBIX OpTraHU3MaXx Ha DJIEMEHTHI )KHU3HH,
MaKpO- U MUKPOBJIEMEHTBI

13



1/4

HeycTotiun-
BbIE aTOMBI

VcroiuuBeie (CTaOUIIbHBIC) U
HeycToluuBbIe (PagUOaKTHBHBIC)
XHUMHUYECKHUe dJIeMeHThl. Pagno-
AKTUBHBIN pacnal. PanuoakTus-
HOCTh. MI30oTOonEI. [IpuMmenenue
HEYCTOWYHUBBIX (PaJHOaKTHUB-
HBIX) aTOMOB. LlernmHast peakmusi.
ATOMHast sHeprus. JKusHo u
Oesimenvrocmob A. A. Bexkepeis

PackpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX
MOHSITUU «aTOM», «XUMUYECKHUU DISMEHT,
MCIIOb3YsI 3HAKOBYIO CUCTEMY XUMUH.
OmnpenessiTh HOHSITUS «PAJUOAKTUBHBIN
pacram, «paIuoOaKTUBHOCTBY, «aTOMHasl
PHEPTHUS.

PackpbIBaTh CMBICIT TIOHSITUSI <HU30TOITBD.
IXapakTepu30BaTh IPUMEHEHHUE HEY CTOUYH-
BBIX (PaOAKTUBHBIX) aTOMOB.
lemoncmpuposams 3nanue Haubojiee 8asic-
HbIX C8eOeHUll O IAHCUSHU U OesAMEeAbHOCTIU

. A. Bexkepens

14



1/5

Kak yctpoen
aToOM

DyIeMEeHTapHbIC YaCTUIIBI (TIPOTO-
HbI, HEUTPOHBI U 3JICKTPOHBI), UX
OCHOBHBIE XapaKTEPUCTUKH —
Macca u 3apsia. Sapo atoma.
MaccoBoeduciio. BzaumMocBs3b
MacCOBOTO YHCIIaC YHUCIOM IIPO-
TOHOB Y HEUTPOHOB. ATOMHasI
emnHua macchl. [lopsiakoBeIit
HOMeEp dJIeMeHTa. DJISKTPOHHAas
o6os1ouka aroma. JKusno u
Oesimenvrocms D. Pezepgopia

PackpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX
MOHSITUH «aTOM», «XUMHYECKUN DIISMEHT»,
M CII0JIb3Ysl 3HAKOBYIO CUCTEMY XUMUU.
PackpbIBaTh CMBICH MTOHSITUHN «2JIEMEHTap-
HBIC YaCTHUIIBD), KIPOTOHBI», KHEUTPOHBI,
«QIEKTPOHBD, «SIIPO aTOMa», KMAaCCOBOE
YHCIIOY, «KaTOMHAsT SIUHUIA MACChI»,
IIOPSIIKOBBIM HOMEp 2JIEMEHTay,
«3JI€KTpPOHHAasi 000JIOUKA aTOMa.
OtmpenessiTh 9MCia0 MPOTOHOB, HEUTPOHOB U
JIEKTPOHOB B KOHKPETHOM aTOMe (M30TOIIE).
lemoncmpuposams 3nanue Hauboiee 8aic-
HbIX c8eOeHUL O IHCUSHU U OCeAMENbHOCTU

3. Pesephopoa

1/6

M30TONBI

XUMHUYIECKUHN DJIEMEHT KaK COBO-
KYTTHOCTb aTOMOB, UMEIOIITUX
OJMHAKOBBIN 3apsiy siapa.
CpaBHHUTEIILHBII COCTaB U30TO-
[MOB BOJOPOJia U yriiepoja.
C1ioco0bI 0003HaUYEHUST U30TOIIOB

PackpbIBaTh CMBICI OCHOBHBIX XUMHUYE- CKHUX
MOHSATUU «aTOM», KXUMHUUYECKUH JICMEHT,
MCIOJIBL3YsI 3HAKOBYIO CUCTEMY XUMUH.
PackpbIBaTh CMBICH TTOHSITHH «HU30TOITED),
«3JIEMEHTapHBIC YaCTHUIIBDY, «ITPOTOHBD,
«HEUTPOHBD.

XapaKkTepHu30BaTh U CPAaBHUBATH U30TOIIHI
BOJOpOJIA U yriIepoaa.

JleMOHCTpHUPOBATH 3HAHUE CITOCOOOB
0003HaYEHUST U30TOIOB
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lcTopus cos-
nanus [lepuo-

HcTopus coznanus llepunonnue-
CKOI CHCTEMBI XUMHYECKUX DJIC-

I[eMOHCTpI/IpOBaTL 3HaHHUC UCTOPHUH CO3Ha- HU
Hepnonnqecxoﬁ CUCTEMBI XUMHNYCCKHUX

TYecKoi meHTOB. [lepnonuunocTs. [lepuno- praeMeHTOB.
CHUCTEMBI imnaeckuit 3akoH . 1. Mennene- |PackpbsiBaTh CMBICHT TTOHSITHS
XUMHUYECKUX eBa. [lepuonuyeckasi cucrema. KIIEPUOTUYHOCTBY.
5JIEMEHTOB VKusne u oesmenvrnocmo PackpsiBaTh cMbICH ITleproanyeckoro
V{. 1. Menoeneesa. 3akoHa J[. 1. Menneneena.
JleMOHCTPALIUH V{emoncmpuposams 3nanue Haubojiee 8aic-
IMepuonnyeckast cuctema HbIX C8EOEeHUTl O AHCUSHU U OEAMEAbHOCTIU
XUMHUYECKHUX DIJIEMEHTOB V{. 1. Menoeneesa.
J1. 1. Menneneena HabnronaTh IEMOHCTPUPYEMBIC MaTEPUAITBI U
OMUCHIBATHh UX C MOMOIIBIO POJIHOTO SI3bIKA U
SI3bIKQ XUMUH
1/8 CTpyKTypa IMepuonnyeckast cuctema PackpbIBaTh CMBICIT ITOHSITHS
[lepunonnue- J1. 1. Menneneena. JJnuHHBIHN «Ilepnognueckasi cucrema.

CKO CUCTEMBI

1 KOPOTKU M BapuaHThl [lepunoan-
ueckou cuctemnl . 1. Mennene-
eBa. [leprnonbl: KOpOTKHUE U NJINH-
HbIC. [ pymiIisl, ri1aBHbIC M1 TOOOY-

HBIe moarpynmbl. UTHGOpManms

0 XMMHUYECKOM DJIEMEHTE, COZIeP-

bkargasicst B [lepuoauyeckoit cu-

cteme /1. 1. MenneneeBa. JKuzno
u Oessmenvrocms H. Bopa.

OnuceIBaTh CTPOCHUE JNTMHHOTO U KOPOTKO- I'O
BapuaHTOB llepuoanueckoil cucTemMbl

J1. 1. Menneneena.

IXapakTepu30BaTh XUMHUYECKUH SJI€MEHT

Ha OCHOBE HH(OPMAIIUH, COJICPIKAIICHUCS B
Ilepuonuueckoiicucreme /1. 1. Menneneena.
Vlemoncmpuposams 3nanue Hauboiee 8ajic-
HbIX c8eOeHUll O HCU3HU U OesTMEeIbHOCMU

H. bopa.
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JleMmoHcTpanuu
[lepmoanueckas cuctema
XUMHUYECKHUX 3IJICMEHTOB
J1. 1. MenaeseeBa

HaOmronaTs 1eMOHCTPUPYEMEBIe MaTepHaJbl U
ONHCHIBATH UX C MOMOIIBIO POJITHOTO sA3bIKA U
SI3bIKA XUMHUH

1/9

ATOMBI
COCITUHSIIOTCS B
MOJICKYJIBI

Momnexyna. [TlousTue o xumuue-
CKO cBsI3U. BerecTBa MoneKy-
VIIPHOI'O ¥ HEMOJIEKYJISIPHOTO
CTPOCHHSI, X XapaKTEePUCTHKA.
CTtpoenune moinekyia. Monaemu
MOJIEKYJI: IapOCTEPIKHEBHIE

u MacmtTabHbIe. MoOJIeKyIsipHasT
Mmacca. [IpuMepsl BelecTB MoJie-
KYJIIPHOI'O CTPOEHUSI: IEPEKUCH
BOAOPOJIa, MOJEKYJIISIDHBIA BOJIO-
PO, MOJICKYJISIPHBIN KHCIOPO/I,
030H, MOJIEKYJISIpDHBII a30T, MO-
UIeKyJISIpHBIH MO, BOJAA, aMMHAK,
YTJICKHCIIBIN a3, QyJUIepeH,
METaH, STUJICH, CIUPT (PTUJIOBBIN
CITUPT), TIIULIEPUH, YKCYC
(YKCyCHasl KHCJIOTa), TJII0KO03a,
caxap (caxapo3sa).

PackpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX
MOHSITUH «aTOM», «XXUMHUYIECKHUH 2JIeMEHT»,
«MOJIEKYJIa», UCIIOJIb3YsI 3HAKOBYIO CUCTEMY
XUMUWH.

PackpbIBaTh CMBICIT ITOHSITHS KXUMHUYECKast
CBSI3bY.

PackpbIiBaTh pa3jinyue MeX1y BelIeCTBaMHU
MOJICKYJISIPHOT'O U HEMOJIEKYJISIDHOTO
CTpOCHHSI.

ITpuBOAUTH MPUMEPHI BEIIECTB
MOJIEKYJIISIPHOTO CTPOCHUSI.

OrmnuceIBaTh CTPOCHHUE MOJIEKYJI 10 UX
MOIEIISIM.

Ha3biBaTh XUMHYSCKHE DIIEMEHTHI.
OrpenessiTh COCTaB BelIecTB (KaueCTBEHHBIN
M KOJIMYECTBEHHBIN) MO UX popMysiam.
BBIUHUCISITE OTHOCUTEIBHYIO MOJICKYJISIPHY IO
MaccCy BEILECTB.
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JleMoHCcTpauumn

O6pa31bl BELMIECTB MOIEKYJISIP-
HOT'O M HEMOJICKYJISIPHOTO
CTpOSHUS.

Monaenn HEKOTOPBIX MPOCTHIX
MOJICKYJ (BOJa, YIJIICKHUCIIBIH ras,
KHCJIOPOJI, BOJOPON)

Cocmasiisims hopmyibl eugecme no amom-
HbIM RPOYEHMAaM U COOMHOULEHUIO MACC
Dremenmos.

\Hasvieamv moneKyisipHble 6euecmed no ux
popmynam: nepekucs 6000poOa, MOAEKYIAP -
HbILL B00OPOO, MONEKVIAPHBIU KUCIOPOO,
O30H, MONEKYAAPHLIU A30M, MOJEKYISAPHBLU
100, 600a, AMMUAK, YeIeKUCAbLU 2d3, (yie-
pen, mematn, smunen, cnupm (3munosolii
cnupm), enuyepun, ykcyce (vkcycnas
Kucroma), emoxosa, caxap (caxaposa).
HaGnronaTe AEMOHCTPUPYEMBIC MOICIIH
MOJICKYI.

JlenaTh BBIBOJBI IO pe3yabTaTaM

[MPOBEJICHHBIX HAOIIOICHUN
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1/10

["a3bl, >KUIKO-
CTH U TBEpbIe
BEII[eCTBA

IArperaTHBIE COCTOSIHUS BeIle-
cTBa (TBEpaoOe, )KUJIKOE, Ira30-
00pa3HOe) U UX XapaKTEPUCTH-
ka. CTpoeHHE BOJIbI B TBEPJIOM,
PKHJIKOM U ra3000pa3HOM
cocTostnnn. Kpucraminaeckue u
amopdHbIE BelleCTBA.
dusnyecKkue Mponecchl: IIaBje-
HUEe, KPUCTAJUTU3aIlHsl, UcIiape-
HUEe, KOHIESHCAIIUs, CYyOIrnMaIiust
(Bo3ronka). dusnyueckue cBoii-
cTBa BeulecTna (TemMIiieparypa
IJIaBJICHUSI U TEMIIepaTypa
KUTICHUS).

OrmchIBaTh CBOMCTBA TBEPABIX, KUAKUX,
ra3000pa3HBIX BEIIECTB, BBLACISIS UX
CyILIECTBEHHBIC IIPU3HAKH.

IPacKpbIBaTh CMBICIT IIOHSTHH «KPUCTAJUTH-
"MEeCKHEe BEIIeCTBa», «kaMOpP(HBIC BEIIECTBaY,
«bUu3nIEeCcKre CBOMCTBaY.

OnpenessiTh MOHITHSI «TeMIIepaTypa
[JIaBJICHUSDY, KTEMIIepaTypa KUIICHUSD).
[TpUBOIUTE NPUMEPHI KPUCTATUITMIESCKUX

1 aMOp(HBIX BEIICCTB.

XapakTepu3oBaTh GU3UIESCKUE MTPOIISCCHI:
[JIaBJICHUE, KPUCTAJLUIU3AIUIO, UCTIapSHHUE,
KOHJICHCAIIHIO, CyOJINMMAaIlnio (BO3TOHKY).

JleMoHcTpanuu

ITnaBieHue Bocka (rapadunHa)
Kak npuMmep (pu3nueckoro
SIBJICHUS.

Kunenue BoAbI Kak MpUMEP
puzryecKoro sIBJICHUS

XapakTepu30BaTh 3aBUCUMOCTh (PU3UYECKUX
CBOMCTB BEIIECTB OT CTPOCHHUS BEIISCTB.
IHaOrronaTh IEeMOHCTPUPYEMBIE OTIBITHI

1 OIMUCHIBATH UX C MOMOIIIBIO POAHOTO sAI3bIKaA
1 A3bIKA XUMHHU.

JlenaTe BEIBOABI IO pe3yibTaTaM IIPOBEICH-
HBIX HAOJIOICHUI U XUMUYECKUX OIBITOB
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1/11

Kpucrannnue-
CKasl CTPYKTY-
pa BeliecTBa

Kpucrannsl. Kpucrtamnuaeckas
pemeTtka. Monbl. Kpuctanmnue-
CKasl pelIeTKa NOBapSHHOM COJIH.
DOopMBI KPHUCTAIUIOB PA3JIMIHBIX
BerecTB (Ky0O, oKTa’ip, aoae-
Kasap, poMOO3ap, cTONOYATHIE
M MJTAaCTUHYATBIC KPUCTAJLIIBI).
Cpoctku. [py3sl. JJeHOPUTHIL.
JleMOHCTpanuu
Kpucrammmgaeckast penreTka
XJ0puaa HaTpUs

Onpenenars NOHIATHS «HOH», KKPUCTAJLIbD,
«KPHUCTAJUIMYECKAas PELIETKa.
JleMOHCTpUPOBATh 3HaHUE O hopmax
KPHCTAJJIOB PA3JIMYHBIX BELIECTB.
HaOJytonaTh 1€MOHCTPUPYEMBIE MaTEPUAIBI U
OIMCBIBATH UX C IOMOIIBIO POJHOIO SI3bIKa U
S13bIKA XUMUU.

JlenaTh BBIBOABI IO pe3yabTaTaM
[IPOBEACHHBIX HAOIIOACHUN

2/12,13

Knaccuduka-
I[UsT BEIIESCTB

Kitaccudukariysi BemecTs
Mo coctaBy. HIUBUIYTLHBIS

BBISABIISIT Pa3JINYUS MEXKTY
WHJIMBUAYaJIbHBIM BEIIECTBOM U CMECHIO.

(ducThIC) BElIeCTBA U CMECH.
ITpocTeie BeniecTBa. Ci10KHBIE
BeniecTBa (XMMHUYECKHUE
COeTMHEHUST).

MeTauibl U HEMETaJJIbl, UX CBOM-
cTBa. Heoprannueckue u opranu-
ueckue BeuiectBa. OCHOBHBIC
KJIaCChl HEOPTAaHUYECKUX
BCIIICCTB. OKCHUJIbI, KMCJIOThI
(coJsistHasi, cepHasi, a30THasl,
yronbHas, ¢docdopHas), conu,

ocHoBanus. llemoun.

IIpuBOAUTE IPpUMEPHI HHAUBUIYAIbHBIX
BEILIECTB U CMECeil U3 MOBCECIHEBHOM KU3HU.
PaCKprBaTb CMBICJI OCHOBHBIX XUMHNYCCKHUX
MOHSATUHN «IIPOCTOE BEILIECTBOY», (CIIOXKHOE
BEIIIECTBOY, UCITOJIB3YSI 3HAKOBYIO CUCTEMY
XUMHUU.

KitaccudunupoBars BeliecTBa Ha IPOCTHIS
1 CJIO>KHBIC, MCTAaJLJIBI U HEMETAaJLJIbI,
HEOpPraHUYECKHE U OPraHUYECKHUE.
IXapakTepu3oBaTh CBOMCTBA METAJIOB

1 HEMETAJIJIOB.

[IpuBOAUTHE MPUMEPHI BELIECTB IIPOCTHIX

20



JleMmoHCcTpanuu

OOpa3ubl UHIUBUIYTbHBIX
BerecTB (MeTaJuIbl, HEMEeTaJlIbI,
CIIO’KHBIC BEIIIECTBA) U CMeceid
(pacTBOpPBI, I'PAHUT).
B3HAKOMCTBO ¢ 0Opa3inamMu
OKCHUI0B, KHMCJIOT, COJICH,
OCHOBaHMI

1 CJIOXKHBIX, METAJIJIOB 1 HEMETAJJIOB,
HEOPraHUYECKNX U OPTaHUYSCKUX.
KimaccuumupoBats HEOpraHU4eCcKHe Belle-
CTBa Ha OKCUbI, KUCJIOTBI, COJIU, OCHOBAHUSI.
IXapakTeprn30BaTh OCHOBHBIE KJIACChl HEOpra-
HUYECKHUX BEIIECTB: OKCHIOB, KUCJIOT,
OCHOBAHHUU, COJICH.

\Hazvieamv coeounenus uzyueHHvix

Kaccoe Heop2anuuecKux euecms.
HaGnronats 1eMOHCTpUpPYEMbIe 00pas3Iibl

Ml OTTHCBIBATh X C TOMOIIBIO POJHOTO SI3bIKa
U SI3bIKA XUMHH.

JlenaTk BEIBOABI IO pe3yibTaTaM
[MPOBEJICHHBIX HAOIIOCHUN

1/14

[IpeBpamienus
BEIIECTB —

Du3nyecKkue U XUMHUYECKUE
sIBJICHUSI. XUMHYECcKasl peaKIusl.

IPackpbIBaTh CMBICI HOHSITHH «XUMH- YECKHUE
SIBIICHUSD, K(PU3UUESCKUE SIBICHUSD.
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XUMUYECKHE
peakuu

PeareHThl U MPOAYKTHl pPEaKIIHH.
3aKOH COXpaHEHUsS MacChl. Y paB-
HEHHE XMMHYECKON peakiu.
Koadpunmentsr. [IpuzHaku xu-
MHYECKHUX peaKIMii: U3MEHEHHE
Beta, oOpa3zoBaHue OcajKa,
BbIJICJICHUE Ia3a, BbIACICHUE UIH
MOTJIOIIEHHUE TEeJla, BOSHUKHOBE-
HHE CBETa.

JleMoHcTpanuu

["openue BockoBoH (rmapaduHoO-
BOI) CBEYH KaK NpUMEp XUMUYE-
ckoro siBiieHUs1. [TosiBieHue
OKpacku ¢deHoipTariernHa B npu-
CYTCTBHUM LIEJIOYH (M3BECTKOBOH
BOJIbI) KAK XUMHUYECKOE SIBJICHUEC.
[loMyTHEHHE U3BECTKOBOU BOJBI
Mpu AeiiCTBUM YTIJIGKHUCIIOTO ra3a
KaK XUMHYECKOE SIBJICHUE.
Peakinu, 1eMOHCTpUPYIOLIHE
MpU3HAKKM XUMHUYECKUX peak- [Uii:
BSaHMOﬂeﬁCTBI/Ie neépmMaHra- Hata

KaJIusl C CyJb()UTOM HATPUS

OnpenesnsiTb HOHSITUSI KPEareHThD,
CIIPOAYKThI PEAKITUHY.

IPazimyaTh XUMHUYECKHUE U (DU3HUCCKUEC
STBJICHUSI.

IPacKpbhIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX
MOHSITUN «XUMHUUYECKass GOpMYyJIIay, KXUMHU-
"ecKasi peaKiius», UCIHOJIb3Yysl 3HAKOBYIO
cCCTEeMY XUMUH.

IPacKkpbIBaTh CMBICII 3aKOHA COXpPaHECHUS
MacCChl BEIIECTB.

Ha3bpIBaTh IPU3HAKH U yCJIOBUS MPOTEKAHUSI
XUMHUYECKUX PEaKIUH.

IBBISBISIT, IPU3HAKU, CBUACTSIILCTBYIOIIHAE O
MPOTEKAaHUU XUMHUYSCKOU PEeaKIuu

PU BBIITOJIHEHU U XUMHUYECKOT'O OIbITA.
Cocmaensams ypagHeHUsi XUMUUECKUX
peaxyuil no cxemam peakyuil.

HaGnronates AEeMOHCTPUPYEMBIE OTIBITHI

M OMHCHIBATH UX C MOMOIIBIO POJIHOTO SI3bIKA
M SI3bIKA XUMHH.

JlemaThk BBIBOJIBI IO pe3yabTaTam
MPOBEACHHBIX XUMHUYSCKHUX OITHITOB
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B KMCJIOH cpelie, B3auMOIeiicTBUE
XJIOpUAa HATPUSI C HUTPATOM
cepeOpa, B3aumojeiicTeue kapoo-
HaTa HATPUS C COJISTHOM KHCJIIO-
TOM, B3aNMOJICHUCTBHE XJIOpHUaa
AMMOHHS C THAPOKCHUIOM HATpHs,
ropeHue MarHus

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

PacTBOpeHue

PactBopenue. PactBopureins.
PactBop. PactBOpumMocTs. Hacel-
MIeHHBIN pacTBOp. MaccoBast 7ost
(npoleHTHasE KOHLIEHTpa- 1)
[PACTBOPEHHOI'O BElIECTBA.
UTaGopaTopHast rocy/ia: npoOup-
K1, XUMHYECKHE CTaKaHbl, KOJI-
OBl (MJIOCKOJOHHBIE C IIAPOBUI-
HBIM U1 KOHUYECKHM TYJIOBOM),
BOPOHKH, NUJIMHAPBI, MCH3YPKH,
MUIETKHU, IIAaTEJH, JOXKKH,
CTYIIKH C IECTUKAMH,
BBINIAPUTEIIbHBIC YaIIKH.
JleMoHCTpauuu

PacTBOpBI MEeTHOTO KyIopoca
[pa3IMYHON KOHLEHTPALUH.
UTaGopaTopHas nocyua.
JIaGopaTopHblii onbIT 1. ITpuro-
TOBJIEHUE pacTBOpa ITOBAPEHHOM
coJIu.

IPackpbIBaTh CMBICI ITOHSITUH
«pacTBOpEHHE», «pacTBOp». OnpenensiTh
MOHSTHS KPACTBOPHUTEIBY,

<paCTBOPUMOCTB), «HACBIIIEHHBIH PACTBOPY.
IPa3znuyaTh 1 Ha3pIBaTh XUMHUYECKYIO IOCY-
Ty : TpOOMPKH, XUMHYECKHE CTaKaHbl, KOJI-
ObI, BODOHKH, IIUJIUHJIPbI, MCH3YPKH, TTUIICT-
KU, IITTaTEIH, JTOXKKH, CTYITKH C IECTUKaMH,
BBITTAPUTEIILHBIC YaIlIKH.

IBBIYUCIISITE MACCOBYIO JIOJIFO pACTBOPEHHOTO
BelecTBa B pacTBOpE.

[Mosb30BaTHCS Ta00PATOPHBIM
000pyIOBAaHUEM U MIOCYOM.

Mcrionp30BaTh Ha MPAKTHUKE TIPUEMBI
MIPUTOTOBJIEHUS pacTBOpPA.

HaGronath IEMOHCTPUPYEMbIC PACTBOPHI U
l1abopaTOPHYIO MOCY Y.

HabGro1aTh caMOCTOSITEIIBHO TIPOBOIMMBIC
OIIBITHI U OIMUCHIBATH UX C ITIOMOLIBIO pOIlHOFO
I3BIKA U sA3bIKA XUMHWH.

JVIaGopaTopHbIii onbIT 2. [Ipuro-
TOBJIEHHE pacTBOpPa MEIHOTO
Kyropoca

JlesaTh BBIBOJBI IO pe3yIbTaTaM MPOBEICH-
HBIX HAOIIOJICHUI U XUMHUYECKUX OMBITOB.
CoOnronaTts npaBuia 6e3omacHoii paboThl
[P IPOBEJICHUH OIBITOB
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1/16 IMpakTudeckan [[IlepenuBanue sxuakoctu. OTOOP cnonp30BaTh Ha MPAKTHUKE IIPUEMBI IIepe-
pao6ora 1. PKHUJKOCTH C IIOMOIIBIO UTMBaHUS YKUJIKOCTH U OTOOpa >KUJIKOCTH
[TpocTeiimue CTCKIISTHHOM TPYOOYKH C TOMOIIBIO CTEKJISTHHON TPYOOUKH.
XUMHYICCKUE JleMOHCTpHUPOBATH 3HAHUES PA3TUIHON
orepanuu XUMHYECKOH IMOCYIbI.

IMosp30BaThCs 1a00pPaTOPHBIM 00OPYIOBaHU-
€M U IOCYyI0H.

Hab:1r01aTh CaMOCTOSTEIIBHO IPOBOAUMBIC
OIBITHI M OITHCHIBATH HX.

JlesaTh BBIBOJIBI 11O pe3yJIbTaTaM IIPOBE/CH-
HBIX XUMHUYECKHUX OIIBITOB.

CoOunronaTts npasuia 6e3omnacHoit paboTsl npu
MPOBEICHUH OITBITOB

1/17 DdunsTpoBa- DdunbTpoBaHUE. OrnpenessiTh HOHSITHUS «PUIIBTPOBAHUEY,
HUE DUIBTPHI. <PHUITBTPBD.

M3roroBienue puibTpa.
Marepuaibl 1Jist QUITBTPOB.

JIeMOHCTpHUPOBATh 3HAHHUE PA3JIMYHOU
XUMHWYECKOM ITOCY/IbI.
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BHaueHue GUILTPOBAHUS

B IIOBCEIHEBHOM >KU3HHU.
JleMmoHcTpanuu

O06pasLbl GUILTPOB.
VIadopaTopHbIii onibIT 3. Paszie-
lleHHe cMecH mecka U OBapeH-
HOI cosu GUIBTPOBAHUEM

M3roToBasITh GUIILTP U3 QUIBTPOBAIILHOU
OyMmaru.

IMosp30BaThCs 1a00pPaTOPHBIM 00OPYIOBaHU-
€M U IOCYyI0H.

Vcronp30BaTh HA MPAKTHKE IIPUEM
dunsTpOBaHUS.

Hab1ronaTh JEMOHCTPHUPYEMBIE MaTepHAIbI.
Hab:1r01aTh CaMOCTOSTEIIBHO IPOBOAUMBIC
OIBITHI 1 OIIMCBIBATH UX C IIOMOIIBIO POTHOTO
SI3BIKA M SI36IKA XUMUH.

JlemaTp BEIBOABI IO pe3yJbTaTaM IIPOBEICH-
HBIX XUMHUYECKHUX OIBITOB.

CoOunronaTts npasuia 6e3omacHoit paboTsl npu

IPOBCACHUHN OIIBITOB
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1/18

HarpeBanue

Harpesanue. CriocoObl HarpeBa-
Husi. Kaneuunaanus. O6opynosa-
HHUE JJIs1 HAarpeBaHHUsl: ra30BbIe
meYn, DIeKTPUIECKUe MeUH,
PIEKTPOILUINTKH, Ta30BbIE
TOPEJIKH U CITUPTOBKH.
JleMoHcTpanuu

OO6opynoBaHue I HarpeBaHUS:
PIICKTPOIUINTKH, Fa30BBIC TOPEII-
KU ¥ cTUpTOBKU. HarpeBanue
PKUJIKOCTEH B CTaKaHE U B IIPO-
oupke. Beinenenue xjaopoduiuia
M3 3eJICHOr 0 JINCTAa TPpU 00paboT-
KE er0 TOPSTYUM DTUITOBBIM
CIIIPTOM.

Onpenens T NOHSATHS «HAarPEBaHUE,
(KAJTBITTHAIHAS.

J{eMOHCTpHUPOBAaTh 3HAHUE Pa3ITHIHBIX
cr10coOOB HAarpeBaHUSL.

PaznmuuaTe 1 Ha3bIBaTh OOOPYyIOBaHHUE A
HarpeBaHUs: Ta30BbIC IIEUH, DISKTPUISCKUE
TIeYH, SJISKTPOILUINTKHU, Ta30BbIC TOPEIIKH

M CHUPTOBKH.

HarpeBaTb BelllecTBa Ha 3JICKTPOILUIUTKE.
ITonp30BaThCs 1a0OPATOPHBIM 00OPYIOBAHHU-
eM U TTOCYyIOH.

OnuceIBaTh CTPOCHHUE IUNIAMECHHU CBCYH.
Ha6nronates o60py1oBaHUE JIUIE HATPEBAHUS.
Habm1ronaTe ZEeMOHCTPUPYEMBIE H CAMOCTOSI-
TEeTLHO MPOBOIUMBIC OMBITHI M OMTUCHIBATEH UX

JIaGopaTopublii onbIT4. Harpe-
BaHHE Ha DJIEKTPOILINTKE.
UTadopaTtopubliii onbIT 5. Ctpoe-
HHEC IIJIaMCHHU CBCYHU

C ITIOMOIIBIO POAHOI'O A3bIKA U SI3bIKa XUMHWH.
JlesaTe BBIBOABI 1O pe3yJIbTaTaM IPOBEIECH-
HBIX HAOIIOJCHHUI U XUMHUYECKHUX ONBITOB.
CoOnronaTts npasuia 6e30macHoit paboTsl npu
[MPOBEICHUH OIIBITOB
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BrimapuBanue
1 KpUCTaIH-
3arust

BrirmapuBanue. JJabopartopHoe
00OpynOBaHUE TSI BBITTAPUBAHUSL:
ra3oBasi TOPEJIKa, DJIIEKTPOTLIUT-
Ka, BeIITapuTesbHas ¢apdopoBast
garrka, BoJstHas OaHsi. JucTuii-
isiiust (meperonka). JucTuiisaTo-
pbl. JIucTHIITMpOBaHHAST BOJIA.
Kpucramn3zaius. OcoOeHHOCTH
[poCTa KPUCTAJJIOB.
JleMoHcTpanuu

OOGopynoBaHHue J1JIs HArPEBAHUS:
PIEKTPOILUIUTKH, Ta30BbI€ TOPEITKU
U CTUpTOBKHU. KpucTasn- nu3anus
HATpaTa KaJIUsI IPH OXJIaKACHUH
€TI0 HaCBIIIIEHHOI'O pacTBOpA.

OnpenessiTe MMOHSITHST «BBIIAPUBAHHUE,
CIACTUILISILUSD, KKPUCTAJUTAZAIHS .
PaznnyaTh 1 Ha3bIBATh OOOPYIOBAHUE JJIST
BBIITAPUBAHMSI: TA30BYIO TOPEIIKY, JIICKTPO-
MJTUTKY, BbINAPUTEIBbHYIO hapPopoByrO
qaniky, BOJISTHYHO OaHIO.

XapakTepu3oBaTb OCOOEHHOCTH POCTa
KPHUCTAJLIOB.

HarpeBaTh BellecTBa Ha 3J1€KTPOILIUTKE.
Vcrionp30BaTh Ha MMPAaKTHKE IIPUEM
KpHUCTaJUIU3aliu.

JleMOHCTpUpOBaTh 3HAHUE PA3TUIHOU
XUMHUYIECKOU TTOCYIbI.

TTonp30BaThCs 1A0OOPATOPHBIM
000OpyIOBaHHEM U MOCYIOH.

UIabopaTopHBIii oNbIT 6.
Kpucrannuzanus KaTuiHOU
CeJIUTPBI

IHaGnronates 000pynoBaHUE I HATPESBAHUS.
IHaOrronaTh IEeMOHCTPUPYEMBIE U CAMOCTOSI-
[TEIIbHO MPOBOAMMEIE ONBITHI M OMMUCHIBATH UX
C TTOMOII[bIO POJTHOTO SI3bIKA U SI3bIKA XUMHH.
JlenaTh BEIBOABI IO pe3yiabTaTaM IPOBEICH-
HBIX HAOJIIOJICHUH U XUMHYECKHUX OIBITOB.
Coburo1aTh mpaBuia 6e3011acHOM padoThI IpHU
[MPOBEJICHUH ONBITOB
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IpaxkTuye-
ckasi padora 2.
ITpaBuiia paGo-
ThI CO CIIUPTOB-
[koi. Harpesa-
HUE KUJKO- CTel

IMpaBuna paboThl CO CITUPTOBKOM.
Harpesanue >kKUIKOCTE.
IIpaBuna HarpeBaHUs >KUJIKOCTEM

JleMOHCTpUPOBATh 3HAHNE MPABUI PAOOTHI CO
CITUPTOBKOW M IIPAaBUJI HATPEBaHU
PKUJKOCTEH.

OmuCHIBATE CTPOCHHUE CITUPTOBKH.
[HarpeBaTb >KHAKOCTH Ha TJIaMEHH CITUPTOB-
KW, 32)KUTATh U TYIIIUTH CITUPTOBKY.
JleMOHCTpUPOBaTh 3HAHUE PA3THIHOMN
XUMHUYIECKOU TTOCYIBI.

ITTonp30BaThCs 1AOOPATOPHBIM 00OPYIOBaHU-
eM U TIOCYIOH.

Ha61ronaTh CaMOCTOSATEIBHO MPOBOIUMBIC
OTIBITHI ¥ OMTUCHIBATH UX C IIOMOIIBIO POJHOTO
SI3BIKA U SI3bIKa XUMUH.

CoOmnronaTh npaBuwia 0€3011acHOM paboThI pu
IIPOBEICHUH OTBITOB

TEMA 3. BEHIECTBA BOKPYI HAC (7 v)

1/21

Bo3nyx
U KUCJIOPOJ,

Boznyx. Atmocdepa 3emiu.
IXUMHUYECKUI cOCTaB BO3ayXa.

XapakTepu30BaTh COCTaB BO3/IyXa JPECBHEH
BeMIIH.
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CBoiicTBa Bo3ayxa. Bma)kHOCTB.
Kucinopon — camblii akTHBHBIHN
KOMIIOHEHT BO3Jyxa. | opeHue
BEIIeCTB B Kuciopoae. Okucie-
HHUE KHCIOPOIOM OPraHUYECKUX
BEIIECTB — MCTOYHHUK YHEPrUHA
PKUBBIX OpraHu3MoB. Paznene-
HHE BO3JlyXa Ha a30T U KHCJIO-
pon. Ilpumenenue kuciaopoaa.

KaguecTBOo Bo3ayxa. TokcnaHbie
BerecTBa B Bo3ayxe. O30H.
JleMoHCcTpanuu
JTeMOHCTpaMOHHBII ONBIT
«Kuncnopon u3 TabneTok»

CocTaB BO3/1yXa JIpeBHEH 3eMITH.

OOBSICHATH MOSIBJICHUE KUCIIOPOJIa B
aTMocdepe 3emiin.

OmnuceIBaTh CIIoco0 pa3/iesICHHs BO3IyXa

Ha KHCIJIOPOJ M a30T.

[XapakTepu3oBaTh CBOWCTBA BO3/yXa B CpaB-
HEHHUU CO CBOMCTBAaMU BXOJISIIUX B HETO
MHINBUAYaJbHBIX BEIICCTB.
XapakTepu3oBaTh GHU3NISCKUC U XUMHYC-
CKHE CBOWMCTBa MPOCTOrO BEIISCTBA —
KHCIIOpO/IA.

[XapakTepu30BaTh MIPUMEHEHHUE KUCIOPOAA.
TIpUBOAUTH IPUMEPHI TOKCUYHBIX BEIIECTB B
BO3IyXe.

O1leHUBATh BIUSTHUE XUMHYECKOT'O 3arpsi3-
HCHUS OKPY KAIOIIeH Cpeibl Ha OPraHUu3M
deIOBEKa.

\Ucnonvzoeame npuobpemeHnHbvle 3HAHUSL
/151 IKOIOSUUECKU SPAMOMHO20 NOGEOCHUSL
6 okpyorcarowell cpeoe.

O6beKmueHO oyeHusams uH@opmayuo o
seuecmeax u XuMu4ecKkux npoyeccax.
\Kpumuuecku omHoCUmMscsi K NCe60OHAY Y- HOU
ungopmayuu, HedobpPOCcoO8eCmMHOU
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pexname 8 cpedcmeaax Macco8ou
ungopmayuu.

HaOro1aTh IEMOHCTPUPYEMBIE OTIBITHI

Ml OTIHCBIBATH MX C MOMOIIBIO POJTHOTO SI3bIKa
M SI3bIKa XUMHU.

JlenaTh BBIBOJBI IO pe3yjbTaTaM MPOBEICH-
HBIX XUMHUYECKHUX OTBITOB

1/22

Bona

Boaa — camoe pacupocTpa- HCHHOE

Ha 3eMJIe CII0)KHOE BEIIECTBO.
Kpyrosopot Boabl Ha 3eMiie.
IArperaTHbI€ COCTOSIHUS BOJIBI.
IIpecnas Bona. Jluctunnu-
poBaHHas Bojxa. Boga — ocHOB-
HOII KOMIIOHEHT BCEX >KHUBBIX
opranusmoB. Bona B opranusme
uenoBeka. Posib BOJIbI B IPOMBIII-
UIEHHOCTH M CEJIBbCKOM XO35IMCTBE.
CTpoeHHne MOJICKYJIbI BOJIBI.
\Monexyna 600bl Kak OUNOJb.
\IBooopoonast ces13b u ee 8rusiHue
na Qusuueckue ceouUcmea 600bl.
Bojia — BakHeUWILInil pacTBO-
[pUTEIH

OnpenensiTh MOHSITUS «IIPECHAsI BOJA»,
«AUCTUIJLIMPOBAHHAsI BOA».
XapakTepu3oBaTh (PU3NUECKHUE CBOHCTBA
BOJbI.

IPackpbIBaTh pOJIb BOJIBI B OpraHU3Me
deJ0BEKa, IPOMBIIIIIEHHOCTH 1 CEJIbCKOM
XO3s1iicTBE.

IBBIYUCIISITE AaTOMHYIO U1 MAacCOBYIO JI0JIIO
PJIEMEHTAa [0 XUMHUUYECKOU dopMmyie

Ha IIpUMeEpE BOIBI.

\IPackpeleams cmblCll NOHAMUA «800OPOOHA
CBA3bY.

Yemanaenusame npuuunno-creocmeenuvie
ces13U MedHcOy cmpoeHnuem 600bl U ee pusude-
CKUMU ceolicmeamu
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'YTIIeKuCIIBIN ra3

Y TIIeKHUCIBIi ra3: COCTaB U CTPOE-
HHUE MOJICKYJbl. ATperaTHble
COCTOSIHUS U (PU3NYECKUE
CBOICTBa yrieKuciaororasa.

[XapakTepru30BaTh COCTaB U CTPOCHHUE MOJIC-
KyJIbI, Ba)KHCHUIIIHE (PU3UUECKUE U XHUMHUUC-
CKHEe CBOIICTBA YIJICKUCIIOTO Ta3a U ero pojib
B IIPUPOJIC.

PacTBOPUMOCTB YIJIEKUCIIOrO rasa
B BoJe. YTOJIbHAs KUCJIOTA.
Xumuyeckass akTUBHOCTb yTIJjle-
KHCJIOTro ras3a. Poib yriaekuciaoro
ra3a B Ipupoae. YTIEKUCIBINA ra3
— «IIapHUKOBBIX ra3». Poct
coeprKaHUs YIJIEKUCIIOTO ra3a B
aTmocdepe. [Ipomeccsr, mpUBOISI-
I11€ K BBIJICJICHUIO YTJIEKHUCIJIOTO
ra3zaBarmocdepy. KauecTtBenHnast
[peaKLysl Ha YyIJIEKUCIIbINA ras.
JleMOHCTpaMU

KagecTBeHHast peaklus Ha
YIJIEKHCIIBIM Ta3

OLEeHUBATH BIUSHUEC XUMHYIECKOTO 3arpsi3-
HCHUST OKPY KAFOIICH Cpeibl HA OPraHUu3M
YeIOBeKa.

OObeKMUBHO oYyeHUu8ams UHDOPMAYUIO O
sewecmaax U XuMuidecKkux npoyeccax.
\Ucnonvzoeame npuobpemenHble 3HAHUSL
0J151 IKONO2UUECKU SPAMONHO20 NOBEOCHUS
6 oKkpyorcarowelt cpeoe.

Pacrio3HaBaTh ONBITHBIM ITyTEM YTJICKHUCITBIN
ras.

Hab1ronaTh JEMOHCTPUPYEMBIC OIBITHI

M OMUCHIBATH UX C IOMOIIBIO POAHOIO sI3bIKa
U SI3bIKA XUMHU.

JlenaTh BBIBOABI MO pe3ybTaTaM MPOBEICH-
HBIX XUMHUYECKUX OTBITOB
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IloBapenHas
COJIb

IToBapeHHasl COJIb — XJIOPUJ
HaTpusi. Pu3nyueckrue CBOMCTBA
MOBapeHHOM conu. 3HaUeHUE
MMOBApEHHOM COJU JJIsI JKUBBIX
opranu3moB. Haxoxxnenne
MOBapeHHOMN CONU B MPUPOIE.
IIpuMeHeHnne NOBapeHHOMN COMH.

KamenHnast conpb (rajimTt), ee
imo6bkIva. [ToBapeHHast COJIb B
MOPCKOM BOJI€ M COJISTHBIX

o3epax. CamocanoyHasi COJb.
Knaccudukamnus noBapeHHOU cOIU
IO CTEMEHN YHMCTOTHI M IO CTENEHN
n3MeabuYeHHOCTH. Monu- poBaHHAas
MUIIEeBast COJb.

JlemoHcTpauuu
Kpucrannudeckasi penierka
XJIOpH1a HATPUS

[XapaKTepu3oBaTh HaX0XJIE€HUE B IPUPOJE,
cocTaB, (U3NIECKHE CBOMCTBA, IPUMEHECHHE
1 3HaYCHHE MTOBAPEHHOM COJH IS )KUBBIX
OpraHU3MOB.

KnaccuduuupoBars NOBapEHHYIO COIb 110
CTEIEHU YUCTOTHI U 110 CTEIEHU U3MEIbUYCH-
HOCTH.

I'pamoTHO OoOpamaTbCs ¢ BEIeCTBAMU

B HOBCEIHEBHOM KU3HU.

HabnronaTh 1€eMOHCTPUPYEMBbIE MaTEpUAIIbI U
OMUCHIBATHh UX C IMIOMOIIBIO POJHOTO S3bIKA U
SI3BIKA XUMHH.

JlemaTh BBIBOJIBI IO pe3yJibTaTaM MPOBEICH-
HBIX HAOJIIONEHUI U XUMHUYECKHUX OIBITOB

33



1/25

["1r0KO03a

['mroxo3a — caMblii U3BECTHBIH
MpeacTaBUTENb YIJI€BOIO0B.
dopmyiia riroKo3bl. PU3HUECKHE
cBolicTBa ITIIOKO3bl. PacTBOpH-
MOCTB INIFOKO3bI B Boze. [ Ipumene-
HUE TIIFOKO3bl B KOHJIMTEPCKOM
MPOMBINIJIEHHOCTH. | Mroko3a —
OCHOBHOW MCTOYHHUK dHEPTHUU
PKUBBIX OPraHU3MOB. APpOOHOE U
aHa»poOHOE OKUCIICHUE TITIOKO3bI.
['mrkoreH n Kkpaxmaljl KaKk UCTOY-
HHUKU TJIFOKO3BI B JKUBBIX OPTraHU3-
max. bposkeHne u ero npuMeHe-
HHUE JUISl TOJIyYEeHHUs MTUIIEBBIX
TIPOTYKTOB.

JleMoHcTpanuu

OOpa31bl TIIFOKO3bI, caxapo3kbl,
Kpaxmajia

IXapakTepu30BaTh KAYE€CTBEHHBIN U KOJIH-
HEeCTBEHHBIH COCTAaB MOJIEKYJIBI TJIIOKO3HI,
ee (pu3HUYeCcCKre U XUMHUYECKHE (TOpeHUE

1 OpOXKEHUE) CBOMCTBA, IPUMEHEHUE

M HaXOXXJICHHUE B IPUPOJIC.

PackpbIBaTh 3HaYE€HHUE TITIOKO3BI JUISI )KUBBIX
OpPTaHU3MOB.

I"'pamoTHO OOpamarbes ¢ BelecTBaMu

B IIOBCCTHEBHOM KU3HH.

HaOnronaTh 1€MOHCTPUPYEMBIE ONBIThI

M OTIMCHIBATh UX C IIOMOIIBIO POJTHOTO SI3BIKA
W SI3BIKA XHMHUH.

JleaaTh BEIBOABI 110 pe3yJbTaTaM
MPOBEACHHBIX XUMHUYIECKHUX OIBITOB
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1/26 MuHepanbl Munepaibl. [[opHBIE TOPOABI. Pa3nmuyaTrh MMOHATHUS «MHUHEPAJIb», KTOPHBIC
11 TOpHBIE I XMHUYECKHIT cCOCTaB MUHEpa- TTOPOIBI».
Opo bl ITOB: KBapla, KaJbIIuTa, MarHe- IXapakTepn3oBaTh XMMHYECKHUH COCTaB,

TruTa (MAarHATHOTO KEJIC3HSKA), CBOIiCTBAa U MPUMEHEHHUE MUHEPAIOB:
[ponoHuTa. 'opHbBIE TOPOIBI: KBapIa, KaJablIUTa, MarHeTuTa (MarHuTHOTO
MarmMaTU4ecKHUe, OcaJiouHbIe, bKeJIe3HsIKa), POJIOHUTA, CepPhl, 30JI0Ta, ME/IH.
meTtamopduueckue. [ nuHa, OrnpenensiTe NOHSTHS KMarMaTH4ecKue
TIEeCOK, U3BECTHSIK, MpaMop: TOpHBIEC MMOPOJIBI», KOCAJOUYHBIE TOPHBIE
COCTaB, CBOMCTBA, IPUMEHEHHUE.  |[IOPOJBD», KMETaMOP(UIECKHE TOPHBIE
I13BeCcTh HErameHasl ¥ raleHas:  [[Iopoibl».
[MOJIy4CHHUE U IIPUMECHCHHE. I XapakTepu3oBaTh XUMHYECCKHUH COCTAaB,
I13BecTKOBast BOJA U U3BECTKO- BOE [CBOMCTBA M IIPUMEHEHHE I'OPHBIX ITOPOJI:
MOJIOKO. TJIWHBI, I€CKa, U3BECTHsIKA, MpaMopa.
JlemoHCcTpanuu Ha6aronaTh 1€eMOHCTPUpPYEMbIE MaTEpHUaIIbI,
Koruteknust « MuHepanbl ¥ TOp- OIIBITHI U OTTMCHIBATH X C TOMOIIBIO POTHOTO
HbIC TTOpOab». Komnekus «Pa3- [s13bIKa U A3bIKa XUMHUH.
TaTOYHBIE 0Opa3MbI ITOJIE3HBIX JlemaTh BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICH-
MCKOIMAEeMbIX U METAJIJIOBY. HBIX HAOIFOICHUMI
Kommeknust «KBapi B mpupoae».
[IpUroToBJicHUE U3BECTKOBOU
BOJIbI

1/27 ["oproune [IpuponnbIii ras, ero cocras. XapaKkTepHu30BaTh OOpa30BaHUE U 3aJI€TaHUE

BeIIeCTBa: ras,
HedTh, yrojb

MeTaH: coCcTaB MOJIEKYJIbI, CBOM-
cTBa 1 npuMeHeHnue. Hedtsb:
cocTaB, CBOMCTBA, IPUMEHEHHE.

B 3€MHOM KOpE IIPUPOTHOIO ra3a, CJIaHIIEBO-
ro rasza, He()TH, KAMEHHOTO yIJisi, Topda.
XapaKTepu3oBaTh COCTAaB MOJICKYJIbI,
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TTocnencrBust paznutus HedTU
Ha BOJAHBIC TOBEPXHOCTH MOPEH U
okeaHoB. IlepepaboTka HedTU:
TIeperoHka u KpekuHr. [Ipogyk-
ThI IIEpepadOTKU HEDTHU U UX
npuMeHeHue. Hed b, ipupo-
HbII 1 CJIaHLIEBBIN ra3, OypbIi

11 KAMEHHBIN yToJib, TOp(d: UX 00-
pa3oBaHUE U 3aJICTAaHHUE B 36 MHOU
kope. AaTpanut. KokcoBanue
yrist. IIpoayKThl KOKCOBaHUS
(KOKC, KAMEHHOYTOJIbHAsT CMOJIa
1 CBeTHJIBHBIN (KOKCOBBII) Ta3)
1 ux ipuMeHenune. [I[ppmeHnenme
Topda.

JleMoHCTpaU MM

Konneknus «HedTs 1 IpOIyKTHI
ce nepepaboTKM .

Konnexnust «KamMeHHBIH yTroib
1 IPOAYKTHI €ro NepepadboTKI.
Komneknust «Topd u OpomxyKTHI
ero repepadoTKH»

CBOICTBa U IIPUMEHEHHE METaHa.
IXapakTepu3oBaTh COCTaB, CBOMCTBA U ITPH-
MeHeHHe He()TH, KaAMEHHOT0 yIJIsi U Topda.
IXapakTepru30BaTh OCHOBHBIC HAIIPaBJICHUS
MCITOJIb30BaHUS U lepepadboTKu HeTH,
IPUPOJHOTO raza U KAMEHHOT'O yTJIsl.
OnpenensiTb HOHSITUS KII€PErOHKa,
CKPEKHHI», KKOKCOBaHHUEY.

IIpUBOAUTE IIPUMEPHI IIPAKTUYECKOTO
MCITOJIB30BaHUsI NPOAYKTOB IIEpepadOTKH
MPUPOTHOIO ra3a, He()TH U KAMEHHOT'O YTJIsl.
['pamMOTHO OOpamaThbCs ¢ BEIIEeCTBAMU

B IOBCEIHEBHOM KU3HU.

JleMoHCTpUpOBaTh MOHNMaHUE MOCJIEICTBUH
Pa3iaInuTUus He(bTI/I Ha BOJHBIC MOBECPXHOCTHU
MOPEN U OKEaHOB.

HaGnronate 1EeMOHCTpUPYEMbIC MaTEpUaIIbl U
OIMMCHIBATh UX C MOMOIIBIO POJHOIO SI3bIKA U
SI3bIKa XUMUH.

Z[ef[aTL BBIBO/JBI ITO pE3yJibTaTaM IIPOBCIACH-
HBIX HaOJIIOEeHUH

TEMA 4. 3BHAKOMCTBO C MATEPUAJIAMMU (4 1)
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MeTaiel u
CIIJTIaBBI

Mertasubl. I[IpencraBurenu me-
TAJIJIOB — >KeJIe30, MeIb, AJTIOMH-
HUH, ITHK, OJIOBO, CBHUHEII, Cepe-
OpoO, 30J10TO, IJIaTUHA, PTYTh.
OKHCICHUE KUCIOPOAOM BO3IY-
xa. CeoiicTBa MmeTasuioB. Ilna-
CTUIHOCTB. TsiryuecTth. CriiaBbl
(IypajJroMUH, YyTyH, CTalb,
llaTyHb 1 OpOH3a): COCTaB, CBOM-
cTBa, mpuMeHeHue. [Ipompinr-
lleHHast fOOBIYa METAJUIOB U3 PYO:
MOJIydeHHE [IMHKA U3 IIUH- KOBOH
OOMaHKHU U UyTr'yHa U3 JKe- JIe3HOH
Pyabl. MeTasibl, HAaX0/1s1- IIIUECs B
IpUPOC B CAMOPOTHOM BHU/JIE:
30JI0TO M IJIATUHA.

IMprMeHeHHEe MEeTaJIOB.
JleMoHcTpanuu

Konneknust «AJIIOMUHUN U €ro
CILJIaBbD».

IXapakTepu3oBaTh HAX0XK/ICHUE B IPUPOJIC,
MOJIy4eHHE, CBOUCTBA U 00JIACTH IPUMEHE-
HIS METaJIJIOB.

ITpuBOIUTH MPUMETHI IIPOCTHIX BEIIECTB —
METaJIJIOB.

IXapakTepu3oBaTh COCTaB, CBOMCTBA U TIPHU-
MeHeHHe HanboJIee N3BECTHRIX CINIABOB.
['paMOTHO 0OpamaThCs ¢ BEIIECTBAMU

B IOBCEIHEBHOMN KU3HU.

HaGnronats IEMOHCTPUPYEMbIC MaTepHaIbl U
OIMHCHIBATh WX C MOMOIIBIO POJTHOTO SI3bIKA U
SI3BIKA XUMHH.

JlemaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICH-
HBIX HaOJII0ICHMIA

Konnexnus «Kene3zo u ero
CILIABBI».

Komneknus «Pa3naTounsie
00Opas31bl MOJE3HBIX HCKOIIAEMbIX
Ml METaJIJIOBY.

Konnexknus «4yryH u cranb»
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CTekJIo

Crekiia kak amopdHbIE Tea.
KBapiieBoe U CUIIMKATHOS CTSK-
I10: cocTas, MOJyYEHHUE, CBOM-
cTBa. [TomydyeHue BHICOKOXY10-
PKECTBEHHBIX U3JACIUNA PYIHBIM
BbITyBaHHUEM U3 cTekia. OKkpacka
CTEKOJI MOHAMU METAJLIIOB.
CManbThl — TIIyIHIeHbIe (HeIpo-
3padHbIe) cTekia. JKu3Hs u des-
menvrnocmos M. B. Jlomonocosa.
I[TpuMeHeHne cTexo.
JleMoHCTpauuu

Kommexknusa «CTEeKI0 U U3ICTUS
M3 CTEKJIa»

IXapakTepru30BaTh COCTaB, IMOJy4YCHHE,
CBOMCTBA, IPUMCHEHHE KBapIEBOTO

M CHJIMKATHOTO CTEKJIA.

I XapaKkTepHu30BaTh COCTAB IIBETHBIX CTEKOJI.
OnuckIBaTh XUMHUYECKHUE PEAKIIUH, JIC)Ka-
[I[FI€ B OCHOBE MOJIYYCHHUSI CUIIMKATHOTO
cTeka.

['paMOTHO 0OpaIaThCs ¢ BEIIECTBAMU

B [TOBCEIHEBHON KU3HU.
Vlemoncmpuposams 3nanue Hauboee 8aic-
HBIX c8EOeHULL O HCUZHU U OCSIMENbHOCTIU
WM. B. Jlomonocosa.

HabGnronats 1EeMOHCTpUPYEMbIC MaTepHaibl U
OIMUCHIBATH UX C MOMOIIBIO POJHOTO sI3bIKA U
I3BIKA XUMHH.

JlenaTh BBIBOIBI IO pe3yjabTaTaM MPOBEICH-
HBIX HaOJII0ICHMIA
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1/30 Kepamuka Kepamuka (dapdop u dasHc): IXapakTepu3oBaTh NOJYYCHHUE, CBOWCTBA,
CIIOCO0 MOJIy4YeHHUs, npuMeHeHue kepaMuki (dhapdopa, dhasiHca).
cBoiicTBa. I'ma3yps. Ilpumenenue [[‘paMOTHO oOpalaThes ¢ BelleCTBAMU
KEepaMHUKHU. B ITOBCEHEBHOM >KU3HU.
lemoHcTpaAUM Ha6ronaTh AEMOHCTPHUPYEMBIE MaTepHAaIbl U
Komnekmust oopasioB dapdopa, [|OMUCHIBATH UX C IIOMOIIBI POJHOIO SI3bIKA U
(astHca, 000>K)KEHHOU I'TUHBI SI3bIKA XUMUH.

JlenaTh BBIBOABI 110 pe3yabTaTaM IIPOBEICH-
HBIX HAOJIIOIESHUI
1/31 [Tosmmmeps! IMomumepsl. OOpa3oBaHHUE MOJTH- OnpenensiTb NOHSITUS KMOHOMEDP,

MEpPOB U3 MOHOMEPOB. Makpo-
MoJIeKyJia. Buasl moanmepos:
IMJIACTUKU (TTOJIMATHUIICH, TTOJTH-
IPONUJICH, HOJIUKapOOHATHI,
redIJIOH, moJIMdTHIICHTepedTa-
maT), anacTomMepsl (KaydyKH,
pe3uHAa), MOJIMMEPHBIE BOJIOKHA.
OCOOEHHOCTH MOy YSHUS
MOJIMMEPOB, UX IIPUMEHEHUE.
CUHTETUYECKHE U IIPUPOJTHBIC
MOJIMMEPHIL.

JleMoHcTpanuu

Konneknus «IlmacTmaccen.
Konnexnust «Kayayk v npoayk-

TBI €0 MEePEePadOTKU».

KITOJTUMEPY, KMAKPOMOJICKYJIay.
OOBSICHSITH CBSI3b CTPOCHUSI MTOJIUMEpPA

C ero CBOMCTBaMH.

OrmnuchIBaTh COCTaB, CBOMCTBA, CIIOCOOBI
MOJTYYEeHHUST U IPUMCHCHHUSI H3YUYCHHBIX
MOJIMMEPHBIX MaTSPHUAJIOB: MJIACTMACC,
BOJIOKOH, 3J1aCTOMEPOB.

Pa3n1/1anb CHUHTCTHUYCCKHUC U HpI/IpOILHbIC
MTOJTUMEPHI.

['paMOTHO 0OpaIaThCs C BEIIECTBAMU

B TTOBCEIHCBHOM KU3HHU.

HaGnronats IEeMOHCTpUPYEMbIC MaTepUabl U
OIIUCHhIBATH UX C ITOMOIIBIO pO}lHOFO A3bIKA

M sI3bIKA XUMHH.

Z[ef[aTL BBIBO/JIbI ITIO pE3yJibTaTaM IIPOBECIACH-
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HBEIX HAOJIIOICHUHN

1/32 O06o6maroriee BpINoTHEHHUE YIIPAKHESHUN, TTO- OCyIIECTBIISITh TO3HABATEIBHYIO PEDIICKCUIO B
TOBTOPCHHE 3BOJISIFOIIUX CUCTEMAaTU3UPOBATh U [OTHOILICHUH COOCTBEHHBIX JOCTHIKCHUH B
00O00IINTE MOJIYYSHHBIC 3HAHUS 1O [[IPOIIECCEe PEIICHUS YYSOHBIX U MO3HABATECIIb-
Kypcy HbIX 33724
1/33 MTorosas KOHTpOJIb 3HAHUM 110 KypCy OCyIIECTBIISITh TO3HABATEIBHYIO PehIICKCUIO B
KOHTPOJIbHAS OTHOILICHWH COOCTBEHHBIX JOCTHI)KCHUM B
padoTa MpoIecce PelIeHUs YUCOHBIX U MO3HABATCIIb-
HBIX 327124
34,35  |Pezepn
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