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[NOACHUTEJIBHAA 3ATIMCKA

OcHamieHue ansi W3y4YeHUs XUMUU TMPEACTABICHO B BHUAEC JIEMOHCTPAIIMOHHOTO OOOPYIOBAaHHS, KOMIUIEKTa XHUMHYECKHX
PEaKTHBOB C HEOOXOAMMBIM 000PYI0OBAaHHUEM M3 OOIIET0 KOMIUIEKTA MOCYAbl 1 000PYIOBaHMS A1 YYEHUYECKUX OMBITOB H KOMILJICKTA
KOJIJIEKITAH.

JIeMOHCTpAIIMOHHBIN HKCIIEPUMEHT SBJSICTCS Ba)KHOM 4YacThl0 OOYYEHHUs XUMHUHU. 3/€Ch Ba)XXHO TOMHHTH, YTO TIPH €r0
MIPOBEJICHUH 0053aTENbHO JOKHBI OBITH COOIIOICHBI BCE HEOOXOAMMBIE ITAIIbI:

-IIOCTAHOBKA L€ AKCIIEPUMEHTA,

-OInrcaHne He0OXOAUMOTO JIJISl €r0 BBIMOJIHEHUsI 000pYAOBaHUS U PEaKTUBOB,

-TUIAHUPOBAHKE MOPSI/IKA MPOBEICHUS,

-OITMCaHNEe UCXOIHBIX BEIIECTB,

-IIPOTHO3UPOBAHUE OKUJAEMBIX B PEAKIIMOHHOW CMECU U3MEHEHHI U PE3yIbTaTOB AKCIIEPUMEHTA,
-OMHUCAHNE U3MEHEHU, TPOU3OILIEIIINX C BEIIECTBAMM,

-(OpMyTUPOBKA BHIBOJIOB U3 KCIIEPUMEHTA,

-CO3/IaHUE PUCYHKA SKCIEPUMEHTAIBHOW YCTAHOBKU U COCTABJIECHUE YPAaBHEHUS PEAKLIUN.

BaxuHelnM HanpaBJI€HUEM KakK JEMOHCTPAMOHHOIO, TaK M YYEHHYECKOIO0 IKCHEPUMEHTA JOJIKHO CTaTh HMCIOJIb30BAHUE
1 poBoi TadopaTOpHH, KOTOpas MO3BOJSET OPraHU30BaTh XUMUYECKUI SKCTIEPUMEHT Ha MPUHIIUITHAIIEHO HOBOM YPOBHE, IEPEHTH OT
KaueCTBEHHOW OIICHKU HAOJIOJaeMbIX SIBJICHUN K CHCTEMHOMY aHAJIN3Y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ maTymkamu
1 poBoi 1abopaTopun odecreunBaeTCs aBTOMaTU3NPOBAHHBIN cO0p U 00paboTKa JaHHBIX, XOJ IKCIIEPUMEHTA MOKET 0TOOpaXaThCst
B BUJC TpaUKOB WU TMOKAa3aHWK MPUOOPOB, a PE3yJIbTAThl IKCIIEPUMEHTOB MOTYT COXPAHATHCS JUIMTEIbHOE Bpems. HamOomee
aKTyaJbHBIM JJI1 XUMHH SIBJISIETCA EPEXO0/1 K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIM MOKHO MPOUJUTIOCTPUPOBATH CIAEAYOIIUMHI
MPUMEPAMU: U3YUYEHHE CTPOCHHUS IUIAMEHH, onpenesieHrue pH B pasHbIX cpenax, OnpeaeaeHre CKOPOCTH PEAaKUUU, U3YUYCHHUE BIUSHUS
KOHLICHTpALlMU U TEMIIEpATypbl HA CKOPOCTh PEAKLIUU.

IInanupyemble pe3yJibTaThl 0CBOCHHMS Y4eOHOIro npeamMeTa « XuMHus»

JINYHOCTHBIE Pe3yJIbTaThl

1) BoCHHTaHHE POCCHHCKOW Tpa)KTIaHCKOW WICHTUYHOCTH: MATPUOTH3MA, yBaxkeHHs K OTedyecTBy, MPOIUIOE M HACTOSAIICE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccun; oco3HaHME CBOEH ATHUYECKON MPUHAIJICKHOCTH, 3HAHUE MCTOPUH, S3bIKA, KYJIbTYPhl CBOETO
Hapoza, CBOEro Kpasi, OCHOB KyJIbTYpPHOT'O HaciaeAusi HapoAoB Poccuu u 4enoBevyecTBa; yCBOCHUE T'YMAaHUCTUYECKUX, IEMOKPATUYECKUX
U TPaJUIUOHHBIX IIEHHOCTEH MHOTOHAI[MOHATBFHOTO POCCHICKOTO OO0IECTBAa; BOCIIUTAHHE YyBCTBA OTBETCTBEHHOCTH M JIOJITA TEpe.
Poawnoii;



2) popmupoBaHrEe OTBETCTBEHHOTO OTHOILICHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYaIOUIMXCS K CaMOpPa3BUTHIO U
caM0o00pa30BaHMI0O HAa OCHOBE MOTHBAIMM K OOYyYCHHMIO M TIIO3HAHWIO, OCO3HAaHHOMY BBIOOpY W TIOCTPOCHMIO JajbHEHIe
WHIUBHTyaIbHOW TPaeKTOPHU 00pa3oBaHus Ha 0a3e OPUSHTUPOBKH B MUpE podeccHii U MpophecCHOHANBHBIX MPEAIOYTEHUH, C Y4ETOM
YCTOWYMBBIX MTO3HABATEIbHBIX HHTEPECOB, a TAK)KE€ Ha OCHOBE ()OPMHUPOBAHUS YBAKHUTEIHFHOTO OTHOUICHUS K TPYAY, Pa3BUTHS ONbBITA
y4acTusi B COLMAIBLHO 3HAYMMOM TPY/IE;

3) hbopMupoBaHHEe IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M OOIICCTBEHHOU
NPAaKTUKH, YIYUTHIBAIOIIETO COLMANIbHOE, KYJIBTYPHOE, I3bIKOBOE, yXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) popMHpOBaHHE OCO3HAHHOTO, YBAXHUTEIFHOIO W JOOPOXKENIATEIBHOTO OTHOIICHHS K JpPYyroMy UYelOBEeKY, €ro MHCHHUIO,
MHPOBO33PEHUIO, KYJIBTYpE, SA3bIKY, BEpe, TPaKIaHCKON MO3UIMH, K UCTOPHH, KyJIbType, PETUTUH, TPAAULUIM, S3bIKaM, IIEHHOCTSIM
HapoJ0B Poccun 1 Hapo10B MHUPa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOBMH U JOCTUTaTh B HEM B3aUMOIIOHUMAaHHS;
5) ocBoeHHE COLUATIBHBIX HOPM, TIPaBUII MTOBECHHS, poJieii U (JOPM COLMATBHOMN JKM3HHU B TPYIIAaX U COOOIIECTBAX, BKIIOYAsl B3POCIIbIC
Y COIMAJIbHBIE COOOIECTBA; YIAaCTHE B IIKOJIBHOM CaMOYIPABICHUU H OOIIECTBEHHOM KHU3HH B TIpE/IesiaX BO3PACTHBIX KOMITIETEHIIHA C
y4€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIUAIBHBIX U SKOHOMHYECKAX 0COOCHHOCTEI;

6) pa3BUTHE MOpPAJIBHOTO CO3HAHUS M KOMIICTEHTHOCTH B PEIICHHH MOPAJIBHBIX MPOOJEM Ha OCHOBE JIMYHOCTHOTO BHIOOpA,
(dopMupoBaHHE HPABCTBEHHBIX YYyBCTB M HPAaBCTBEHHOTO MOBEACHUS, OCOZHAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM
HOCTYIIKaM;

7) hbopMupoBaHHE KOMMYHHUKATHBHON KOMIICTEHTHOCTH B OOIICHHUM W COTPYJAHHUYECTBE CO CBEPCTHHKAMHM, IETbMH CTapIIero u
MUJTAJIIIETO BO3pAcTa, B3POCIBIMHU B IpoLiecce 00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIIeI0BaTeIbCKON, TBOPUECKON 1
JPYTHX BHIOB JESATECIHHOCTH;

8) popmupoBaHUEe IEHHOCTH 3J0POBOrO M 0E€30mMacHOro o0Opa3a >KWU3HH; YCBOCHHE MPABHJI WHIWBUAYAIbHOTO U KOJUIGKTHBHOTO
0€3011acHOTro MOBEICHUS B YPE3BBIYAHHBIX CUTYaLUIX, YTPOXKAIOLINX KU3HH U 30POBBIO JIFO/ICH, TPABUII TOBEJCHUS HA TPAHCIIOPTE U
Ha JI0porax;

9) hopMupoBaHHE OCHOB SKOJIOTUYECKOI KYJIbTYPhI COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIICHHS, PA3BUTHE
OTIBITA YKOJIOTHUECKN OPHEHTHUPOBAHHON Pe(IIEKCUBHO-OIIEHOYHON M MMPAKTHYECKON NIEATEILHOCTH B KU3HEHHBIX CUTYAIIHsX;

10) oco3HaHKe 3HAYCHUS CEMbU B KHU3HH YEIIOBEKa M OOIIECTBA, MPUHATHE LICHHOCTH CEMEIHOW KU3HH, YBaXKUTEIbHOE U 3a00TIIMBOC
OTHOIIICHHE K WICHAM CBOCH CEMbH,

11) pa3BuTHE 3CTETHYECKOTO CO3HAHUS Yepe3 OCBOCHHE XyIOXKECTBEHHOTO Hacieausi HaponoB Poccuum u Mupa, TBOpUECKOil
JEeSITETTHHOCTH ACTETUIECKOTO XapaKTepa.

JIngHOCTHBIE pe3yabpTaThl ocBOeHHss OCHOBHOI 00pa30BaTEILHON MPOrPaMMbI OCHOBHOTO O0IIET0 00pa30BaHUS OTPAXKAIOT:

1. Poccuiickyto rpaxxJaHCKYIO HJIEHTUYHOCTb (MTaTPUOTHU3M, yBakeHue kK OTe4ecTBy, K IPOILJIOMY M HACTOSIILIEMY MHOTOHAITMOHAIBHOTO
Hapoga Poccuu, 4YyBCTBO OTBETCTBEHHOCTH W Joira nepea PoauHoi, maeHtudukanus ceOs B KadecTBe rpaxkaaHuHa Poccuw,
CyOBbEeKTHBHAs 3HAYMMOCTb HCIOJb30BAHUS PYCCKOIO f3bIKa M S3BIKOB HapoJoB Poccum, oco3HaHMe W OLIyLIEHHWE JUYHOCTHOMN
COIIPHYACTHOCTHU CYp0€ pOCcCcHiicKoro Haposa). OCOo3HaHME STHUYECKOM MPUHAICKHOCTH, 3HAHUE HCTOPHH, S3bIKA, KYJIBTYPBI CBOETO
Haposa, CBOEr0 Kpas, OCHOB KyJIbTypHOTO Hacienus HapoJoB Poccum M dyenoBedecTBa (MACHTUYHOCTh 4YEJIOBEKAa C POCCHMCKOM
MHOT'OHAIIMOHAJIBHOM KYJIBTYPOM, CONPUYACTHOCTh MCTOPHM HAPOAOB M I'OCYJIApPCTB, HAXOAUBIINXCS HAa TEPPUTOPHHM COBPEMEHHOU



Poccun); nHTepHOpH3anys TYMAaHUCTHUECKUX, IEMOKPATHUECKUX M TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOTO
obmiectBa. Oco3HaHHOE, YBaXXUTEIbHOE U J0OpOKeTaTeIbHOE OTHOIIEHHE K UCTOPHH, KYJIbType, PEIUruu, TPajulldsiM, S3bIKaMm,
LIEHHOCTSIM Hapo10B Poccun u Hapo10B Mupa.

2. [OTOBHOCTh M CLIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPA30BaHHIO HA OCHOBE MOTHBAIIUU K OOYYCHUIO U TTO3HAHUIO;
TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO AajbHEWIed WHAMBUIYaIbHON TpaekTOopuu oOpa3oBaHUs Ha Oaze
OpPUEHTUPOBKH B MUpE npodeccuil U mpodhecCHOHANBHBIX MPEIIOYTEHH, C yYeTOM YCTOWYHUBBIX MI03HABATEILHBIX HHTEPECOB.

3. PazBuToe MopanbHOE CO3HAHUE U KOMIIETEHTHOCTh B PELLICHUH MOPAJIbHBIX IP0OOJIeM Ha OCHOBE JINYHOCTHOTO BBIOOpPa, (popMupoBaHue
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IOBEJEHHUS, OCO3HAHHOIO M OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHBIM MOCTYIKam
(cmocoOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAKHUTEILHOE OTHOIIIEHHE K PEIMTHO3HBIM YyBCTBaM,
B3IJISAIaM JIFOICH WIIM MIX OTCYTCTBHIO; 3HAHWE OCHOBHBIX HOPM MOPAaJTH, HPABCTBEHHBIX, JYXOBHBIX UICAJIOB, XPAHUMBIX B KYJIBTYPHBIX
Tpaauuusax HapogoB Poccum, TOTOBHOCTh Ha WX OCHOBE K CO3HATEIbHOMY CaMOOTPAHUYEHHUIO B TMOCTYIKAaX, IOBEACHUU,
pPacTOYNTENFHOM TOTPEOHUTENBCTBE; CHOPMUPOBAHHOCTH MPEACTABICHHH 00 OCHOBAaX CBETCKOM STHKH, KYJbTYpPBHI TPAJIMIUOHHBIX
pENUTHil, X POJU B PA3BUTUU KYJIBTYPHI U HCTOpHH Poccuu 1 yenoBeyecTBa, B CTAHOBICHUH T'PAXkIaHCKOTO OOIECTBA U POCCUNCKOM
rOCYJapCTBEHHOCTH; TOHMMaHHE 3HAYEHUS HPABCTBEHHOCTH, BEPHl M PEIUTHU B IKU3HH 4YEJIOBEKa, CEMbH U OOIIECTBa).
ChopmupoBaHHOCTH, OTBETCTBEHHOTO OTHOIICHMSI K YUEHHUIO; YBaXXHUTEIHHOTO OTHOIIEHHUS K TPYyAy, HAlW4He OIbITa y4acTus B
COLMANBHO 3HAaYMMOM Tpyae. Oco3HaHHME 3HAUCHHSI CEMBH B JKM3HM YEJIOBEKa M OOIIEeCTBA, NPUHATHE IIEHHOCTH CEMEWHOM >KH3HH,
YBOXHUTEIBHOE U 3a00TIUBOE OTHOLIEHHUE K YJIeHaM CBOEH CEMbH.

4. ChopMHpPOBaHHOCTH IEITOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMH
MPAKTUKH, YIYUTHIBAIOIIETO COLIUATIbHOE, KyJIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOTO0O0pa3ue COBPEMEHHOT'O MHUPA.

5. Oco3HaHHOE, YBAKUTEIHHOE U JOOpOXKeIaTeTbHOE OTHOIICHHE K JPYroMy YeIOBEKYy, €r0 MHEHHIO, MHPOBO33PEHHIO, KYIbTYpe,
S3BIKY, BEpe, TPaXKTAHCKOW TMO3MIMU. [ OTOBHOCTH M CIOCOOHOCTh BECTH AMAJOT C JAPYTUMHU JIOJbMH U JIOCTHTaTh B HEM
B3aUMOTNIOHMMAaHUs (MACHTH(PUKAIHS ceOsl KaK MOJHOMPABHOTO CyObEKTa OOIIEHUS, TOTOBHOCTh K KOHCTPYMPOBAHUIO 00pa3a mapTHepa
[0 JMAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a JOMYyCTHMBIX CIOCOOOB IUanora, roTOBHOCTh K KOHCTPYHPOBAHUIO Tpoliecca
Jaiora Kak KOHBEHIIMOHUPOBAHHS HHTEPECOB, MPOLIEAYP, TOTOBHOCTh M CITOCOOHOCTH K BEICHUIO TIEPETOBOPOB).

6. OCBOEHHOCTh COIMANILHBIX HOPM, MPABHII MOBEACHUS, POJIcH M (GOpM COLMANBLHON KU3HU B TPYIIAX M COOOIIECTBaX. YJacTue B
IIKOJBHOM CaMOYIIPAaBICHHH W OOIIECTBEHHON JKM3HM B TpefeNiaX BO3PACTHBIX KOMIIETCHIMH C YYE€TOM pPETHOHAIBHBIX,
STHOKYJBTYPHBIX, COLIMATBHBIX U SKOHOMHYECKHX ocoOeHHocTel ((popMHupoBaHME TOTOBHOCTH K YYaCTHIO B MPOLIECCe YIOPSAIOUYCHUS
COLIMANIBHBIX CBS3EH U OTHOILICHHH, B KOTOPBIC BKJIIOUEHBI M KOTOPBIE (POPMHUPYIOT CAMH yUaIlIHuecs; BKIIOYEHHOCTh B HEITOCPEICTBEHHOE
rpa)x/IaHCKOEe ydacThe, TOTOBHOCTh YYaCTBOBATh B JKU3HENEATEIHHOCTH MOJAPOCTKOBOTO OOIIECTBEHHOTO 00BEAMHEHUS, POTYKTUBHO
B3aMMO/ICHCTBYIOIIETO C COLMAIBHONW CPEION M COIMAIbHBIMU MHCTUTYTaMH; HACHTH(UKAIUS ce0sl B Ka4eCTBE CyObEKTa COMAIBbHBIX
npeoOpa3oBaHUil, OCBOCHHE KOMIIETEHTHOCTEH B chepe OpraHu3aToOpCKOM AesITENbHOCTH; MHTEPUOPU3ALINS IEHHOCTEN CO3UIaTEIbHOTO
OTHOIIECHHUS K OKPY)KAIOMIeH IeHCTBUTENHOCTH, LEHHOCTEH CONIMAIBHOTO TBOPYECTBA, IIEHHOCTH IPOIYKTHBHOW OpraHMU3alUU
COBMECTHOM JAESITENbHOCTH, CaMOpealu3allii B TPYIIE W OpraHM3alllH, LEHHOCTH «APYroro» Kak pPaBHOIMPABHOIO MapTHeEpa,
dbopMHpOBaHHE KOMIIETCHIMH aHalN3a, IPOSKTUPOBAHMS, OPTaHU3AIUKM JEATEIBHOCTH, pEe(IEeKCUN W3MEHEHHH, Croco0oB
B3aMMOBBITOJHOTO COTPYIHUYECTBA, CIIOCOOOB pean3auy COOCTBEHHOTO JIMAEPCKOr0 MOTEHIINANA).



7. CdopMHPOBAaHHOCTh IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro o0pasza >KU3HM; HHTEPUOPU3ALMS TMPaBHJI HHIUBUIYaTbHOTO H
KOJUIEKTUBHOTO 0€30I1acCHOr0 MOBEACHUS B UPE3BbIYaHBIX CUTYaIUsIX, YTPOKAIOMIMX KU3HU U 3I0POBBIO JIOACH, PaBUIl MOBEICHUS
Ha TPAHCIIOPTE U Ha AOpOrax.

8. Pa3BUTOCTh 3CTETMYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYI0KECTBEHHOTO Hacieauss HapoaoB Poccuum m mupa, TBOpPUECKOM
JESITEIBHOCTH  ACTETHUECKOro XapakTepa (CHOCOOHOCTh IOHHMMATh XYHOXKECTBEHHBIE IPOM3BEICHHSA, OTpPAXAIOIUe pa3Hble
ATHOKYJBTYPHBIE TPaIUIUU; CHOPMUPOBAHHOCTh OCHOB XYAOXKECTBEHHON KYJIbTYphl OOYyHaIOIIMXCS KaK YacTH MX OOIIel AyXOBHOM
KYJIBTYpBI, KaK 0CO00ro croco6a Mo3HaHUs KHU3HH U CPEICTBA OPTaHU3AIMH OOIICHUS; SCTETUYECKOE, YMOLUMOHAIBHO-IIEHHOCTHOE
BUJICHHE OKPY’KAIOIIEr0 MHpPA; CIIOCOOHOCTh K 3MOIMOHAIBLHO-IEHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPRXXCHHIO M OpPUEHTAIMHU B
XYJI0)KECTBEHHOM U HPABCTBEHHOM MPOCTPAHCTBE KYJIbTYpPbl; YBAXKEHHE K UCTOPUHU KYJIbTYphl cCBOero OTedecTBa, BEIPAXKEHHOW B TOM
qpcie B MOHMMAaHUHM KPAcOThI YEJIOBEKa; MOTPEOHOCTh B OOIIEHUHM C XYAO0XKECTBEHHBIMH IPOU3BEICHHUSIMH, CPOPMHPOBAHHOCTH
AKTUBHOTO OTHOILIEHUS K TPATUIUAM XYA0KECTBEHHON KYJIbTYpPhl KAaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAUMMOMN [IEHHOCTH).
9. CpopmMHrpoBaHHOCTH OCHOB IKOJIOTUYECKOM KYJIBTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHHUS,
HAJIMYHUE OTBITA YKOJIOTUYECKU OPUEHTHPOBAHHON PEICKCUBHO-OIICHOYHON U MPAKTUYECKON NEATEIBHOCTH B )KM3HEHHBIX CUTYAIUIX
(TOTOBHOCTb K HCCIIEIOBAaHUIO IIPUPO/IBI, K 3aHATUAM CEJIbCKOXO3SIMCTBEHHBIM TPYI0M, K XY/105KECTBEHHO-3CTETUUECKOMY OTPA’KEHUIO
MIPUPOJIBI, K 3aHATHIM TYPU3MOM, B TOM YHUCJIE SIKOTYPHU3MOM, K OCYIIECTBICHUIO IPUPOJAOOXPAHHOMN JAEITETLHOCTH).

10. ChopMHupoBaHHOCTH AHTUKOPPYIILIMOHHOTO MUPOBO33PEHUS U MIPABOBOM KYJbTYphl, MOBBILIEHHE YPOBHS IPAaBOCO3HAHUS IPaXaaH
U TIOMYJIIPU3allis aHTUKOPPYIILIMOHHBIX CTAaHIAPTOB MOBECHUS, OCHOBAaHHBIX HAa 3HAHUAX OOIIMX MpaB U 00SA3aHHOCTEH:

-yceoeHue YMAHUCMUYECKUX, 0EMOKPAMUYUECKUX U MPAOUYUOHHBIX UEHHOCM el MHO2OHAUUOHAIbHO20 POCCUTICKO20 00ujecmed;
-0Cc60€eHUEe COUUAIbHBIX HOPM, NPABUN NOBEOCHUA, PoJiell U (PopM COUUANbHOU HCUHU 8 ZDYNRAX U CO00uiecmeax, 6Kuuasn
63pociivle U coyuanbHbvle cooduecmaa;

-pazeumue MOpaabHO20 CO3ZHAHUA U KOMHEMEHMHOCHMU 8 PeUuleHUU MOPAIbHbIX NpPoONeM HA OCHO8e TUYHOCHMHO20 68blOopa,
dopmuposanue HpaecmeeHHbIX UYECME U HPAGCHIEEHHO20 NO0BEOCHUA, OCO3ZHAHHO20 U OMEENCMEEHHO20 OMHOUWIeHUA K
CcOOCMEEeHHbIM NOCIYNKAM;

-ghopmuposanue 0cHo6 nPasoCoO3IHANUA 0151 COOMHECEHUS COOCHBEHHO20 NOEEOCHUA U ROCHLYNKOG OPY2UX J1I00€ll C HPABCHIBGEHHbIMU
UEHHOCMAMU U HOPMAMU NO6E0eHUs, YCHIAHOB8IEHHbIMU 3aKoHoOoamenvcmeom Poccuiickoi ®Dedepayuu, ybdercoeHnocmu 6
HeoOXo0umMocmu 3auwuuiams NPAaAGoOnOPAO0OK NPAGOGLIMU CHOCOOAMU U CPEOCMEAMU, YMEHUIl peanu308vléamsy OCHOGHbIE
coyuanvHvle poiu ¢ npedenax ceoeil 0eecnocoonocmu.

JIMYHOCTHBIMH pPe3yJIbTATAMM H3YUYCHHS MTPEeaMeTa « XUMUS SBISIFOTCS CIICIYIONINE YMCHUS:
8-t knacc

Oco3HaBaTh €IMHCTBO M ILEJOCTHOCTh OKPYXKAIOIIEro MHUpAa, BO3MOXKHOCTH €ro I03HAaBa€MOCTH M OOBSCHUMOCTH Ha OCHOBE
JIOCTH>KCHUH HAYKHU.

ITocTrenenHo BbICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHHUE:!

0CO3HaBaTh NOTPEOHOCTH U TOTOBHOCTH K CaMO0OOPa30BaHMIO, B TOM YHCJIE U B PAMKaX CAMOCTOSITEIILHOMN JIeTEIbHOCTH BHE ILIKOJIBI,

OLIEHUBATh KU3HEHHbIE CUTYALMH C TOUYKH 3peHHsI 0€30MacHOro o0pasa *KU3HU U COXPAaHEHUS 3[J0POBbS;



OLICHUBATb HKOJIOTMYECKUN PUCK B3aUMOOTHOILLICHUN YEJI0BEKA U IIPUPOBI.
@opMHUPOBaTh HKOJOTMYECKOE MBIIIICHUE: YMEHUE OLICHUBATH CBOIO AEATEIBHOCTb MU IOCTYIIKHM APYTUX JIIOAEH ¢ TOYKH 3PCHHS
COXpaHEHHsI OKPY>KaIOLIeH Cpe/Ibl - rapaHTa KHU3HH U OJaromnoyyydus Jioaei Ha 3emie.

9-u knacc

ITocTreneHHo BbICTpanBaTh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHHUE:!

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ue TUIIOB MHPOBO33PEHUS, OOIIECTBEHHBIX, PEIIMTHO3HBIX, aTCHCTHYECKUX, KYJIbTYPHBIX
TPaJULMNA, KOTOPBIE ONPENENSIOT Pa3Hble 0OBACHEHUS IPOUCXOIAIIETO B MUPE;

— ¢ y4€TOM 3TOr0 MHOTO00pa3us IMOCTENEHHO BBIPaOaTHIBATH CBOM COOCTBEHHBIC OTBETHI Ha OCHOBHBIC JKH3HEHHBIE BOIIPOCHI,
KOTOPBIE CTABUT JTUYHBIN KU3HCHHBIN OIIBIT;

— YUYUTBCS PU3HABATH IIPOTUBOPEYUBOCTD U HE3ABEPIIEHHOCTh CBOMX B3IVISII0B HA MUP, BO3MOXHOCTh UX U3MEHEHUSI.

VY4uThCS MCIONB30BaTh CBOM B3IJISABI Ha MUP JJIi OOBSICHEHUS Pa3IM4YHBIX CUTYallUil, pelIeHHs BO3HUKAIOUIMX MpoOIeM U

W3BJICYCHHUS] )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh M M3ydaTh B yUYEOHHKAx IO pa3HBIM NpeaMeTaM MaTepual (M3 MakCUMyMa), UMEIOLIHi
OTHOIIICHHE K CBOUM MHTEpECaM.

Hcnonb30BaTh CBOM MHTEPECHI ISl BHIOOpA MHAWBUAYAIBHOM 00pa30BaTeIbHON TPAaeKTOPUH, MOTEHIIMAILHON OyayIiel mpodeccun
1 COOTBETCTBYIOIIETO PO IIHBHOTO 00pa30BaHUs.

[TpuoOpeTaTh OMBIT y4acTus B Ieax, MIPHUHOCSIIUX O3y JHOISIM.

Y4UTBCS CaMOCTOATENBHO BBIOMPATh CTUIIb MOBEJCHUS, NMPHUBBIYKH, oOecreunBaromue 6e30mnacHblii 00pa3 KU3HU U COXpaHEHUE
37I0POBBSI — CBOETO, a TAKXKE OJIM3KUX JTIOJACH U OKPY’KAIOIIUX.

Y4uThbcs CaMOCTOATENBHO MPOTUBOCTOATH CUTYalMsSIM, MPOBOLUPYIOLIUM Ha IOCTYNKH, KOTOPbIE YIpOXarT OE30MacCHOCTH U
3JI0POBBIO.

BbiOupaTe MOCTYNKM, HalleJICHHbIE Ha COXpAaHEHHWE U OEpeKHOE OTHOIIEHHWE K MpHUpOJie, OCOOEHHO JKMBOHM, u30eras
POTUBOIOJIOXKHBIX OCTYIKOB, IIOCTETIEHHO y4ach U OCBauBasi CTPATErHi0 PpallMOHAILHOIO IPUPOAONIOIb30BAHUS.

Yuutbes yoexxaaTh Ipyrux JI0ei B HEOOXOIUMOCTH OBJIAJICHUS CTPATETHel pallMOHAIBHOTO IPUPOIOTIOIH30BaAHUS.
Hcrnonb30BaTh 3KOJOTHYECKOE MBIIUICHHUE /IS BBIOOpA CTpaTeTMHd COOCTBEHHOTO TOBEIEHUS B KAUECTBE OHOW M3 IIEHHOCTHBIX
YCTaHOBOK.

Cpeocmeom passumusi TMYHOCTHBIX PE3yJIbTATOB CIyKaT yueOHBIH MaTepual U MPOAyKTUBHBIC 3a/1aHNs yueOHUKa, HAIleJIEHHbIE Ha
6-10 TUHUIO Pa3BUTUS — YMEHHE OIICHHBATH TOBEJICHUE YENIOBEKa C TOYKH 3PCHHUS XUMHUYECKOW O€30MacHOCTH MO OTHOIIECHUIO K
YEJIOBEKY U MPUPOJE.



MetanpeameTHbie pe3yJibTaThl

1) yMeHHe CaMOCTOATEIILHO OMPEACIATH IS CBOEr0 00yUYCHHMSI, CTABUTh U (JOPMYJIHPOBATH /IS ce0s1 HOBBIE 3a1auu B yuéoe u
[I03HABATEJILHON 1€ATEIbHOCTH, pa3BUBaTh MOTUBBI 1 HHTEPECHI CBOEH MO3HABATEIBLHON NEATEIBHOCTH;

2) yMEHHE CaMOCTOSITENIHO IUIAHUPOBATh IIYyTH JOCTHXKCHUS IieJeld, B TOM 4YHCIE aJbTepHATHBHBIC, OCO3HAHHO
BbIOMpaTh Hambosee 3PpPeKTUBHBIE CIIOCOOBI pelIeHHs YUeOHbIX U MO3HABATEIbHBIX 33/1a4;

3) yMeHHE COOTHOCHUTH CBOM JCWUCTBHUS C IUIAHUPYEMBIMU DPE3yJbTaTaMH, OCYHICCTBISITH KOHTPOJb CBOCH AEATEIBHOCTH B
npoliecce JOCTHKEHH pe3ysbTaTa, OIpeAesaTh CIIOCO0b! JASUCTBHM B paMKax MPEAIOKEHHBIX YCIOBHA U TpeOOBaHUHN, KOPPEKTUPOBAThH
CBOM JICVCTBUSI B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYallUEH;

4) yMeHue OlleHUBaTh MPaBUIIBHOCTD BBIIIOJHEHUS yUeOHO 3a/1aul, cOOCTBEHHbIE BOBMOXKHOCTH €€ PELICHHUS;

5) BnajieHHe OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, PUHSTHS PEIICHHI U OCYIICCTBICHUS OCO3HAHHOTO BHIOOpA B YUEOHOM 1
IIO3HABATEJILHON E€ATEIbHOCTH;

6) yMeHHE OMNpeneNsaTh MOHATHUS, CO3/laBaTh O0OOINCHHS, YCTAHABINBATh AHAIIOTHH, KIACCH(HUIUPOBATH, CAMOCTOSATEIHHO
BbIOMpPAaTh OCHOBaHMS M KPUTEPUU Ul KJIACCU(PHUKALMK, yCTAaHABIMBAaTh NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUThH JIOTHYECKOE
paccyxaeHHe, yMO3aK/IIoueHue (MHIyKTUBHOE, AEyKTUBHOE U IO aHAJIOTHH) U JI€JIaTh BHIBObL;

7) yMeHue co3laBaTh, IPUMEHSATh U MpPeoOpa3oBbIBATh 3HAKHM M CHMBOJIBI, MOJEIM M CXEMBbl Ui PELICHHUS Y4eOHBIX U
[I03HABATEJIbHBIX 33]1a4;

8) cMbICIIOBOE UTEHHE;

9) yMeHHe OpraHU30BbIBaTh Y4EOHOE COTPYAHUYECTBO M COBMECTHYIO JICATCIBHOCTh C YYUTEIEM U CBEPCTHUKAMHU; PabOTaTh
HHIUBHIYAJIbHO M B IpYyIIe: HaXOIUTh OOIlee pelleHue M pa3peliarb KOH(QUIMKTBI Ha OCHOBE COIJIAaCOBAaHMS MO3ULMHN M yuéTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTHUPOBATh U OTCTAUBATh CBOE MHEHUE;

10) ymeHHe OCO3HAHHO HCIOJB30BATh PEUEBBIC CPEICTBA B COOTBETCTBUH C 3a/1a4€ii KOMMYHHUKALUH Ul BBIPQXKEHHSI CBOUX
YyBCTB, MBICIEH W MOTpPeOHOCTEH; IJIAHUPOBAHUSA M PETYJALMU CBOEH AESITEIbHOCTH; BIJIAJICHUE YCTHOM M NMHCHbMEHHON peyblo,
MOHOJIOTHYECKON KOHTEKCTHON PEUBIO;

11) popmupoBaHue 1 pa3BUTUE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BaHMSI HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Uil
(manee MKT—- kKoMIeTeHIMM); pa3BUTHE MOTHMBALMU K OBIAJCHHUIO KYJIbTYPOHl aKTMBHOIO IOJb30BAHUS CIIOBapsSAMU U APYTUMH
MOMCKOBBIMU CUCTEMAMHU;

12) hopMupoBaHHe U pa3BUTHE IKOJIOTMYECKOrO MBIIUICHHS, YMEHHUE IPUMEHSITH €r0 B MO3HABATEIbHOMN, KOMMYHUKATHBHOM,
COLIMAIBHOM MPAKTHKE U MPO(EeCcCHOHATBHON OpUEHTALINH.

MertamnpeameTHble pe3yabTaThl, BKIIOYAIOT OCBOCHHBIE 00yUYalOUMUCT MEXKIPEAMETHbIC TIOHATHS U YHUBEPCAIbHbIE yueOHbIe
JefCcTBUS (pErysITUBHbBIE, I03HABATEIbHBIE,KOMMYHUKATUBHBIE).

Me)l(l'lpe)lMeTHble NMOHATHHA

YcnoBueM GpopMUpPOBAHUS MEKIIPEIMETHBIX TIOHATHH, HAIPUMEP TaKUX KakK ccTeMa, (DakT, 3aKOHOMEPHOCTh, (DEHOMEH, aHAITU3,
CUHTE3 SABJISIETCS OBJIa/IeHHE 00y4aIOIUMUCA OCHOBAMH YATATENbCKOW KOMITIETEHIINH, IPUOOpETEHNE HABBIKOB pabOoThI ¢ MH(GOpMaLneH,
ydacTHe B IMPOEKTHOM JEATENbHOCTH. B OCHOBHOII IIKOJIE Ha BCeX MpeaMeTax MpoJaoiKeHa paboTa Mo popMUPOBAHUIO U Pa3BUTHIO
OCHOB YHUTaTelbCcKOli KoMmneTeHMU. OOyyarorecs OBIaICI0T YTEHHEM KaK CPEJCTBOM OCYIIECTBICHHS CBOUX JAabHEHIINX MJIaHOB:



NPOIOJDKEHUS 00pa30BaHUs U caMO0Opa30BaHNUsl, OCO3HAHHOTO TUIAHUPOBAHUS CBOETO aKTYaJIbHOTO M MEPCIIEKTUBHOTO Kpyra YTeHUs,
B TOM YHCJI€ I0CYT'OBOT'0, MOJATOTOBKH K TPYIOBOH M COLMAIILHON IEATEIbHOCTH. Y BBITYCKHUKOB Oy/leT c(popMHpOBaHA NOTPEOHOCTh
B CHUCTEMAaTHYECKOM YTCHHUHU KaK CPEJCTBE MO3HAHHMS MUpa U ceOs B 3TOM MHUpE, TapMOHHM3AIMK OTHOLICHH YelloBeKa U OOIIecTBa,
CO371aHNU 00pasa «IMOTPeOHOTO Oy IYIIETOY.

[Ipu n3ydeHun yaeOHbIX IPEIMETOB 00YUAIOIIUECS YCOBEPIICHCTBYIOT IPHOOPETEHHBIE HA IIEPBOM YPOBHE HABBIKM PadoThI €
nHopmanmeii u nonoaHAT ux. OHU cMOryT paboTaTh ¢ TEKCTaMHM, IIPeoOpa30BbIBATh U MHTEPIPETUPOBATh COACPIKALIYIOCA B HUX
UH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMAaTU3UPOBaTh, COMOCTABIATh, AHAJIW3UPOBATh, 0000LIATH M HMHTEPIPETUPOBATH HMH(OPMAIHMIO, COJEPKAILYIOCS B
TOTOBBIX MH(OPMALIMOHHBIX 00BEKTaX;

* BBIICTIATH TJIABHYIO M M30BITOYHYIO WH(GOPMAIMIO, BBITIOJIHITH CMBICIOBOE CBEPTHIBAHHWE BBIJCICHHBIX (DAKTOB, MBICICH;
NPEJCTaBIATh MHPOPMALIMIO B CHKAaTOW clIoBeCHOU (opme (B BHJIE MJIaHA MM TE3UCOB) U B HAIIIAJHO-CUMBOIMYECKOU (opme (B BHE
TabJInL, TpadUIeCcCKUX CXEM U AUarpamm, KapT HOHATUN — KOHILIENITyaJIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);

* 3aM0JIHATH U JOMOJIHATH TAOIUIIbI, CXEMBbI, TUarpaMMbl, TEKCTBHI.

B xone n3yudenus Bcex yueOHBIX IPEIMETOB 00ydaromuecs NpuoOpeTyT ONbIT MPOEKTHOM AeATeJJbHOCTH Kak 0co00il popmbl
y4eOHOI paboThl, CIOCOOCTBYIOIIEH BOCIIMTAHUIO CAMOCTOSATEIbHOCTH, MHUITUATUBHOCTH, OTBETCTBEHHOCTH, MOBBIILICHUIO MOTHBALIUN
1 YQPEKTUBHOCTH YIeOHON AEATEITBHOCTH; B XOJI€ PeaM3aliy UCXOIHOTO 3aMbIC/Ia Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHHUEM
BbIOMpATh aJIeKBAaTHbBIE CTOALIEH 3a7aue Cpe/ICTBA, IPUHUMATh PEIIEHUS, B TOM YHCIIE U B CUTYalUsIX HeonpeaeaEHHocTH. OHU MojTyyaT
BO3MO>KHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJbKHUX BapUaHTOB PELICHHUM, K MOMCKY HECTaHAAPTHBIX PEIICHUH, TIOUCKY U
OCYILECTBIICHUIO HanOosIee MPUEMIIEMOTO PELLICHHUS.

B cootBerctBun ®I'OC OOO BBIAEHAIOTCS TPU TPYIIIBI YHUBEPCATbHBIX YUEOHBIX N€UCTBUMN: PEryISTUBHBIE, I03HABATEIbHBIE,
KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOATENILHO ONPEIEIATH Lieu 00yUeHHs, CTaBUTh U (JOPMYJIMPOBATh HOBBIE 3371a4U B yueOe U M03HaBaTEIbHOM
JeSITEIbHOCTH, Pa3BUBAaTh MOTUBBI U MIHTEPECHI CBOEH M03HABATEIBHON AesTeNbHOCTH. OOyJaromuics CMOXKET:

® aHAJIM3MPOBATH CYHIECTBYIOIINE U IUTAHUPOBATH Oy IyIiie 00pa3oBaTeIbHBIC PE3YIIbTATHI;

UICHTU(UIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONIPEEIIATh TJIABHYIO MPOOIIeMY;

BBIJIBUT'aTh BEPCUH PEILIEHUS TPOOJIEMBbI, (POPMYIHPOBATH TMIIOTE3bI, IPEABOCXUIIATh KOHEUHBIN pe3yJIbTaT;
CTAaBMTb LI€JIb IEATEIIBHOCTH Ha OCHOBE ONPEEICHHOMN NPOOJIEMBI U CYIIECTBYIOLINX BO3MOXKHOCTEH;
dopMyarpoBaTh ydeOHbIE 3aa4H KaK IIaru JOCTHKEHHS TOCTAaBICHHON 1eNIN 1eATEIbHOCTH;

e O00OCHOBBIBAaTh II€JE€BBIC OPHUEHTUPHI M NPUOPHUTETHl CCHIIKAMHU Ha ILIEHHOCTH, YKa3blBasi M OOOCHOBBIBAas JIOTMYECKYIO
MOCJIEZI0BATEIBHOCTD I1aroB.

2. YMeHHEe caMOCTOSITEIbHO IJIAHUPOBATh MYTU JOCTMXKEHHUS Lieled, B TOM YHCle albTepHATHUBHBIE, OCO3HAHHO BHIOHMPATH
Haubosee 3 PeKTUBHBIC CIOCOOBI pelieHHs YIeOHBIX U MO3HABATEILHBIX 3a1a4. OOyJaroIHuics CMOXKET:

e OMpeaensaTh He0OX0AUMBbIE AeHCTBUE(S1) B COOTBETCTBUM C Y4eOHOM M MMO3HABATEIbHOM 3a/1aueil U COCTABIIATH AITOPUTM UX
BBINOJIHEHMS;

e 00OCHOBBIBaTh U OCYILIECTBIATH BBIOOP Hanbosee 3h(HeKTUBHBIX CIIOCOOOB pelleHns yUeOHBIX U T03HABATENbHBIX 33/1a4;



® OMpeAeNsaTh/HaXOAUTh, B TOM UKCIIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBUS JJIsl BHIIIOJIHEHUS! Y4eOHOM U MO3HABATEIbHOM
3a/1auu;

e BBHICTpaMBATh KM3HCHHBIE TUIAHBI HA KPAaTKOCPOYHOE Oynyliee (3asBISITh LIETEBBIE OPUEHTUPHI, CTABUTH aJEKBATHHIC MM
3aJla4yM U IpeJiaraTh AeUCTBUSA, yKa3bIBas 1 000CHOBBIBASI IOTHYECKYIO MOCIIEI0BATEILHOCTD 1IAroB);

e BbHIOMpaTh U3 MPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO MCKaTh CPENICTBA/PECYpChl Ui PElICHUs 3a4a4u/JOCTUKECHUS
LETIH;

® COCTaBJIATH IUJIaH peIIeHUs MPoOIeMbl (BBITOTHEHHUS TPOEKTA, MPOBECHHUS NCCIEIOBAHUS);

® ONpEeneNsATh MOTCHIIMAIbHBIC 3aTPYIHEHUS TIPH PEIICHUN Y4eOHON M MO3HABATENIbHOW 3aJ]a4i U HAXOJIUTh CPEJCTBA I UX
YCTpaHEHUS;

® OMUCHIBaTh CBOI OMBIT, OPOPMIIAS €ro AJs MepeAadu JPYTUM JIIOJSIM B BUJIE TEXHOJOTMH PEHICHHS MPAKTHUUECKUX 3a]ad
ONPEIETICHHOT O KJIacca;

® IUIAHHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBHIYAIbHYIO0 00pa30BaTeNbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCUTH CBOU JCUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTH KOHTPOJb CBOCH NEATEIHLHOCTH B
MpoLecce JOCTUKEHHS pe3yJibTaTa, ONpeAesATh CIOCOObI ACMCTBUN B paMKax MPeII0KEHHBIX YCIOBUHM U TpeOOBaHUN, KOPPEKTHPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIIOMICHCS cuTyanueid. OO0yJarommiicss CMOXKeT:

® ONpEeIeNsiTh COBMECTHO C IMEJAaroroM M CBEPCTHUKAMU KPUTEPHUH IUIAHUPYEMBIX PE3yJIbTaTOB U KPUTEPHUH OLEHKH CBOEH
y4eOHOU JeATETHHOCTH,

® CHCTEeMAaTHU3HpOBaTh (B TOM YHCJIE BBIOMPATh MPUOPUTETHHIE) KPUTEPUHU IUIAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOEH
JIESTENBHOCTH;

e 0TOUpPATh UHCTPYMEHTHI JIJIsl OIICHUBAHUS CBOCH IEATEIHHOCTH, OCYIIECTBIIATh CAMOKOHTPOJb CBOCH EATEIHLHOCTH B paMKax
MIPEIJIOKEHHBIX YCIOBUN U TpeOOBaHMIA;

® OIIEHUBATH CBOIO JIEATEIIBHOCTh, apPTYMEHTUPYSI IPUUYUHBI TOCTUKEHUS WIN OTCYTCTBUSA IJIAHUPYEMOTO pe3yJIbTaTa;

® HAXOAWTbH IOCTATOYHBIE CPENICTBA JUIS BBIOJHEHUS YUEOHBIX NEHCTBUI B U3MEHSIIOMICHCS CUTYAIlMH W/WIN MIPH OTCYTCTBHH
IJIAHUPYEMOTO pe3yJIbTaTa;

e paboras 1Mo CBOEMY IJIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JIEATEILHOCTh HA OCHOBE aHAJIM3a M3MEHEHHUI CUTyalluu JIs
MOJTyYCHUs 3aIlJIaHUPOBAHHBIX XaPAKTEPUCTUK MTPOIYKTa/pe3ybTara;

® YCTaHABJIUBATH CBSA3b MEX]Y MOJTYUYECHHBIMU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTEPUCTUKAMU MPoOIlecca IeATeIbHOCTH U
[0 3aBEpIICHUM JCATEIbHOCTH IpeasiaraTh MU3MEHEHHE XAPAaKTEPUCTHUK IpoIecca Ui TMOJIYYEHHs YJIYUIICHHBIX XapaKTEPUCTHK
MPOJIYKTA;

® CBEpSITHh CBOM JICUCTBHUS C IEJBIO U, TPU HEOOXOTUMOCTH, UCTIPABIISTH OMTUOKH CAMOCTOSTEIHHO.

4. VYMmeHHe OlIEeHUBATh IPABUIIBHOCTH BBHITIOJHEHUS y4eOHOM 3a/1aun, COOCTBEHHbIE BO3MOKHOCTH e¢ perieHus. OOy4daromuics
CMOXKET:

® OMNpeAeNsaTh KPUTEPUHU MPABUIBLHOCTU (KOPPEKTHOCTH) BBITIOJIHEHUS yIeOHOM 3a/1auH;

® AHAIM3WPOBATH H 0OOCHOBBIBATH IPHUMEHEHHUE COOTBETCTBYIOIIECTO HHCTPYMEHTAPHS JJIS BBITIOJTHEHHS YIeOHOM 3a/1a4u;

e CBOOOJHO TOJB30BAaThCS BHIPAOOTAHHBIMH KPUTEPHUSMU OIICHKA M CAMOOIEHKH, UCXOJS U3 eI U UMEIOIIHUXCS CPENICTB,



pasznuyast pe3yJbTar U CrocoObl 1eicTBUI;

® OICHHUBAThH MPOAYKT CBOCH JESTEIBHOCTH IO 33JaHHBIM W/WJIM CAMOCTOATENIBHO ONPEACIIEHHBIM KPUTEPHUSIM B COOTBETCTBUU
C LICJIBIO IEATENBHOCTH;

e 00OCHOBBIBAaTh JOCTHKUMOCTb LI€JIN BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOMX BHYTPEHHHMX PECYPCOB U IOCTYIHBIX
BHEIIHHUX PECYPCOB;

e (UKCHPOBATH M AHAIU3UPOBATH IMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. BnaneHue ocHOBaMU CaMOKOHTPOJISL, CAMOOLIEHKH, PUHSTHS PELIEHUH U OCYLIECTBICHUS OCO3HAHHOTO BHIOOPA B yueOHOI
Y TIo3HaBaTeNbHOU. O0YyUYaIOIIMIACSI CMOXKET:

e HaOmOJaTh M AHAIM3UPOBATh COOCTBEHHYIO Yy4e€OHYI0 M IIO3HABaTEJIbHYIO [JEATENBbHOCTb M JACSITENBHOCTb JIPYTUX
00yyaroImuxcs B mpolecce B3auMOIPOBEPKH;

® COOTHOCHUTH peaJibHbIE U IJIAHUPYEMBbIE Pe3yIbTaThl MHIUBUAYAIbHOW 00pa30BaTEeNIbHON AEATEIBHOCTH U JIENIaTh BHIBOJIBI,

® [PUHMMATH pelIeHUE B y4eOHOM CUTYalluu U HECTH 3a HETO OTBETCTBEHHOCTb;

® CaMOCTOSITETILHO ONPEEIIATh MPUUYMHBI CBOETO yCIleXa WK Heyclexa U HaXOIUTh CIIOCOOBI BBIX0/1a U3 CUTYallud HeycIexa;

® PETPOCIEKTUBHO ONPEICIATh, KaKhue NEHCTBHS M0 PEUICHUIO yU4eOHOH 3aJayil WU MapamMeTpbl ATUX JCUCTBHM NMpHUBETU K
HOJYYEHHIO UMEIOIIErocs MPOYKTa yueOHOM NesATeIbHOCTH;

® JIEMOHCTPUPOBATh NMPHUEMBI PEryJSILUU NCUXO()U3MOIOTHYECKUX/ 3MOIMOHAIBHBIX COCTOSHUM Ul JOCTHKEHUs 3¢ddexra
YCIIOKOCHUSI (YCTpaHEHHsI SMOIMOHAIBFHOW HAaINpspKEHHOCTH), 3(dekra BoccTaHoOBieHUs (OCHabIeHHUS TPOSIBICHUH yTOMIICHUS),
saddekra akTUBU3AIMH (TOBBIIICHHS IICUXO(PU3UOTIOTUIECKON PEAKTUBHOCTH).

ITo3naBarebHbie YY J{

6. VYMmeHue omnpenenath MOHATH, CO3/1aBaTh 00OOILEHUS, yCTaHABIMBATH AHAJOTHM, KIaCCU(UIMPOBATH, CAMOCTOSTEIHHO
BbIOMpPAaTh OCHOBAaHUS W KpUTEpUHU Ul KilacCU(UKALUKM, YCTaHABIMBATh HNPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOMTH JIOTHYECKOE
paccyXJIeHHue, yMOo3aKIoueHue (MHIYKTUBHOE, e TyKTUBHOE, IO aHAJIOTUH) U JIeNaTh BBIBOIbI. OOYyYaIONIHIiCS CMOXKET:

e 110A0UpAaTh CIOBA, COMOTYMHEHHBIE KIIIOUYEBOMY CJIOBY, OTPEAECIISIONINE €T0 IPU3HAKK U CBOMCTBA,

® BBICTPAMBATh JOTUYECKYIO LIETIOYKY, COCTOSLIYIO U3 KIIFOUEBOI'O CJIOBA U COIIOJYMHEHHBIX €EMY CJIOB;

® BBIJCTATH OOLIUI MPU3HAK IBYX MJIM HECKOJIIBKHX MPEJIMETOB WIIN SBJICHUN U OOBSCHITH UX CXO/ICTBO;

e OO0BEIMHATH MPEAMETHI U SBJICHHUS B TPYIIIBI IO ONpPECICHHBIM MMPU3HAKaM, CpaBHUBATh, KIIACCU(PUIIMPOBATH U 0000IIaTh
(baxThl U SABICHMUS;

® BBIJCIATH SABJICHUE U3 OOIIEro psijia IPYrux sIBICHUI;

® OIpeneNsATh 00CTOSATENbCTBA, KOTOPbIE MPEALIECTBOBAIN BOSHUKHOBEHUIO CBSI3U MEKIY SBJICHUSAMU, U3 3TUX 00CTOATENbCTB
BBIJICJIATH OINPEEIIAIONE, CIOCOOHBIE ObITh NPUYMHOM JaHHOTO SIBJICHHS], BBISIBIIATH IPUUNHBI U CIEICTBUS SIBJICHUI;

® CTPOUTh pAacCyXICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SBJIEHUSM M OT YacTHBIX SBJIEHUH K OOmMM
3aKOHOMEPHOCTSIM;

® CTPOUTH paccyXJIeHHE Ha OCHOBE CPAaBHEHMS MIPEIMETOB U SBJICHUM, BBIICISASA IPU 3TOM OOIIMe IPU3HAKH;

® H3JIaraTh NOJYYCHHYIO HH(OPMAIIHNIO, MHTEPIPETHPYS €€ B KOHTEKCTE periaeMoil 3a1auu;

® CaMOCTOSITETIPHO YKa3bIBaTh Ha MH(OPMAINIO, HYKIAIOIIYIOCS B MPOBEPKE, MpeaiiaraTh U NPUMEHSTH CIOCO0 MPOBEPKU



JIOCTOBEPHOCTH WH(pOPMAIINH;

e BepOanM30BaTh SMOIMOHATIBLHOE BIIEYATIICHUE, OKa3aHHOE Ha HET'O UCTOYHUKOM;

® OOBSCHATH SIBICHUS, TPOIECCHI, CBS3M M OTHOIICHHUS, BBHISBISEMBbIE B XOJE IMO3HABATEIHLHOW M HCCIEAOBATEIHCKOM
JIeATETLHOCTH (IPUBOAUTH OOBSICHEHUE C U3MEHEHUEM (hOPMBI MPEICTABIICHHUS;, OOBICHITh, NETATU3UPYS UK 000011ast; OOBICHITH C
3aIaHHOW TOYKU 3pEHUs);

® BBLISIBISITH M HA3bIBATh IPUYUHBI COOBITHS, SIBJICHHSI, B TOM YHCJIE BO3MOXKHBIE /Hanboyiee BEpOSTHBIC MPUYUHBI, BO3SMOXKHBIC
MOCJICICTBYS 3aIaHHON MPUYHHBI, CAMOCTOSITEIILHO OCYIIECTBIISAS PUIMHHO-CIICICTBCHHBIN aHAITU3;

e J1eaTh BBIBOJ HA OCHOBE KPUTUYECKOTO aHAIM3a Pa3HbIX TOYCK 3PCHUS, MOATBEPKAATh BBIBO COOCTBCHHOI apryMeHTaIlen
WIJIA CAMOCTOSITENILHO TTOJTYYSeHHBIMH JaHHBIMH.

7. YMeHHe co37aBaTh, NMPUMEHSATh U MPEOOPA30BBIBATH 3HAKM W CHUMBOJIBI, MOJEIH M CXEMBbI JUISl PEIICHHs y4eOHBIX U
MO3HABATENIbHBIX 3a7a4. OOyJarONINIiCs CMOXKET:

e 0003HAYaTh CHMBOJIOM M 3HAKOM MPEAMET W/HJTH SIBIICHUC;

® ONpEIeINATh JOrMYECKUE CBSI3M MEXITy peAMEeTaMH W/WIN SBICHUSIMH, 0003HAYaTh JaHHBIC JIOTHYECKHE CBS3H C TIOMOIIBIO
3HAaKOB B CXEME;

e co3aaBaTh aOCTPAKTHBIN WM peabHbIM 00pa3 nmpeaMeTa U/Win SBICHUS;

® CTPOHUTH MOJEIIL/CXEMY Ha OCHOBE YCJIOBHIA 3a/1a4¥ W/ MU crioco0a ee pericHus;

e co3/1aBath BepOaIbHbIC, BEIECTBEHHBIC M MH(OPMAIIMOHHBIC MOJEIU C BBIICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa
JUTSL OTIPENICIICHUSI CII0cO0a PeIIeHHs 33/Ja4i B COOTBETCTBHH C CHUTYaIlUCH;

e peoOPa3OBBIBATH MOJICIH C IEJIBIO BBISIBIICHHS OOIIMX 3aKOHOB, OMPEICIIAIONINX TaHHYIO MPEIMETHYIO 00J1acTh;

® T[EPCBOJUTH CJIOXKHYI TIO COCTaBy (MHOTOACHEKTHYI) HH(MOpManuio u3 Tpaduueckoro win (HpopMaarn30BaHHOTO
(CMMBOJIBHOTO) TIPEICTABICHUSI B TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, AJITOPHTM JICHCTBHUS, HCIPABIATH MM BOCCTAaHABIMBATH HEW3BECTHBIH paHEE aJTOPUTM Ha OCHOBE
UMEIOIIIETOCs 3HaHUsI 00 00BEKTE, K KOTOPOMY IPUMEHSIETCSI aJITOPUTM;

® CTPOUTH JIOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAJIM3UPOBATH/Pe(IIEKCUPOBATh OMBIT Pa3pabOTKU M pealu3aluu y4eOHOro MPOEKTa, HCCIeNOBaHMSA (TEOPETHYECKOTO,
OIMITUPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOJIEMHOW CHUTYaIluH, TOCTABJICHHON IENW W/WIH 3aJaHHBIX KPHUTEPHEB OIEHKU
IpOAyKTa/pe3ynbraTa.

8. CwsbicnoBoe ureHne. OOyJarOIIHICsI CMOXKET:

® HaxOJWUTh B TEKCTE TpeOyemyto nH(OpMaInio (B COOTBETCTBUH C IEISIMHU CBOEH JCATEIHLHOCTH);
OPUECHTUPOBATHCS B COJIEPIKAHUU TEKCTA, TOHUMATH IEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;
yCTaHABJIMBATh B3aUMOCBSI3b OIMMMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, IPOLIECCOB;
PE3IOMHUPOBATH TJIABHYIO UJICIO0 TEKCTA;

e MpeoOpa3oBBIBATH TEKCT, «IEPEBOJS» €ro B JPYIYH0 MOAAIBHOCTh, HHTEPIPETHPOBATH TEKCT (XYHAO0XKECTBEHHBIH U
HEXYI0’KECTBCHHBIN — yueOHbIN, Hay4HO-TIOMY/ISAPHBINA, HHGOpMaIMOHHBIH, TekcT non-fiction);

® KPUTHUYECKU OLICHUBATH COJIEp)KaHHe U POpMy TEKcTa.



9. ®opmMupoBaHHE U PA3BUTHE FKOJIOTHUECKOTO MBIIUICHHUS, YMEHHE MIPUMEHSTh €r0 B TIO3HABATEILHOW, KOMMYHUKATUBHOM,
COITMATFHOM MpaKTHKE U podeccronanbHoi opueHTanuu. O0yJaroIIHics CMOXKET:

® OMpeAeNnsiTh CBOE OTHOUICHHE K MPUPOAHOMN Cpee;
AQHAIM3UPOBATH BIHUSHHUE HKOJIOTMUYECKUX (PaKTOPOB HA Cpeay OOUTAHMSI )KUBBIX OPraHU3MOB;
MPOBOAUTD MPUUMHHBIN U BEPOATHOCTHBIN aHAIN3 SKOJIOTMYECKUX CUTYaIHil;
MIPOTHO3UPOBATh U3MEHEHHSI CUTYaIlMH MIPH CMEHE AeHCTBUs OAHOTO (haKTopa Ha JACWCTBUE APYToro GakTopa;
pacIpoCTPaHATh SKOJIOTUYECKUE 3HAHUS M YIaCTBOBAThH B MIPAKTHUECKUX JIeaxX MO 3allUTe OKPYKAIOIIEH CpeIbl;
BBIpa)XaTh CBOE OTHOIIICHUE K MIPUPOJIEC Yepe3 PUCYHKH, COUMHEHUS, MOJIENH, POSKTHBIE PAOOTHI.

10. Pa3BuTHe MOTMBAlMU K OBJIAJCHUIO KYJIbTYpOH aKTUBHOTO MCIIONB30BAHHS CIOBapeld U JAPYTUX TMOUCKOBBIX CHCTEM.
OOyy4arouiicst CMOXKET:

® OmIpeleNsITh HE0OXOAUMBIE KIIFOUEBbIE IOMCKOBBIE CJI0BA U 3aIIPOCHI;

®  OCYILIECTBIISITH B3aUMOJICHCTBUE C 3JIEKTPOHHBIMU [TOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMHU;

e (opMHUpPOBATh MHOKECTBEHHYIO BEIOOPKY M3 IIOMCKOBBIX HCTOUHUKOB JIIsl OOBEKTUBU3ALMH PE3YIbTATOB ITOUCKA;
® COOTHOCHUTBH MOJIyYE€HHBIE PE3yJIbTaThl IIOUCKA CO CBOEH J1EeATENbHOCTBIO.
KovmmynunkatuBubie YY ]

11. YMeHne OpraHu30BbIBaTh Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JIEATEIILHOCTH C YUUTENEM U CBEPCTHUKAMH,
paboTaTh MHAUBUIYAJIBHO U B TPYIIE: HAXOAUTH o0lee pelIeHre U pa3pemiaTth KOHGINKTH Ha OCHOBE COTJIACOBAHMS ITO3ULIMHN U ydeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHHE. O0YyUaroImuics CMOXKET:

— OIpCACTIATbL BO3MOXKHBIC POJIA B COBMECTHOU JACATCIIBHOCTH,

— WIpaTh ONPEIEICHHYIO POJIb B COBMECTHOM ACATEIBHOCTH;

— TNpPUHUMATh MO3UIMIO COOECeAHMKA, MOHUMAs TO3UIUI0O JAPYroro, pasiuyaTh B €ro pedd: MHEHHE (TOUKY 3pEeHHS),
JTIOKA3aTeNbCTBO (ApryMEHThI), (PaKThl; TUTIOTE3bI, aKCHOMBI, TEOPUH;

— ONpeneNnsTh CBOM JACWUCTBUA M JACHCTBHUS NapTHEPA, KOTOPHIE CIMOCOOCTBOBANM WM MPEMSITCTBOBAIM MPOAYKTHBHOU
KOMMYHHKAIIUH;

— CTPOUTH IMO3UTHUBHBIC OTHOLICHHUS B ITPOLICCCE qu6HOﬁ ¥ TI03HABaTEIILHOM ACATCIIbHOCTH,

— KOPPCKTHO W aApryMCHTUPOBAHHO OTCTAMBATL CBOIO TOYKY 3pCHHA, B AUCKYCCHMHM YMCTL BBIIBUTI'aTb KOHTPAPryMCHTEHI,
nepedpa3zupoBaTh CBOIO MBICIb (BJIaICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPHU3HABATH OUITMOOYHOCTH CBOETO MHEHHS (€CIH OHO
TaKOBO) U KOPPEKTUPOBATH €r0;

— Mpeajiarath albTepHATUBHOE pElIeHUE B KOH(PIUKTHON CUTYallUu;

— BBLACIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCUU;

— JIOroBapuBaThCs O MpaBUJIaX U BOMpOcax A 00CYKIEHUS B COOTBETCTBHH C TOCTABJICHHOM Mepel IpyNIoi 3a1auei;

— OpraHU30BBIBaTh YU4EOHOE B3aMMOJICHCTBHUE B IrpyIIe (ONpeAensTh 00Iue eNH, pacIpeeNsaTh PO, JOTOBAPUBATHCS IPYT
C IAPYTOM U T. 11.);



— YCTpaHATh B paMKax JAUajora paspbiBbl B KOMMYHHMKallMU, OOYCIIOBJIEHHbIE HENOHMMAaHUEM/HENPUATHEM CO CTOPOHBI
cobeceHUKa 3a/1a4H, (JOPMBI HITU COACPIKaHUS TUAJIOTa.

12. YMeHue 0CO3HaHHO UCMOJIB30BaTh PEUYEBbIE CPEJICTBA B COOTBETCTBUU C 3aJaueil KOMMYHHMKALIUU JJIs1 BBIPAKECHHS CBOMX
YyBCTB, MBICJIEH U MOTPEOHOCTEN Ui IJIAHUPOBAHUS U PETYJSIMM CBOEH AEATENbHOCTH; BIIAJCHUE YCTHOW M MUCHMEHHON PEyblo,
MOHOJIOTHYE€CKOW KOHTEKCTHOM peubto. OOyJaronuics CMOXKET:

® OIpEeNeNATh 3a1a4y KOMMYHHUKAIlUK U B COOTBETCTBUU C HEH OTOMPATh pedyeBbIE CPE/ICTBA;

e OTOMpaTh M KCIOJIb30BaTh PEUYEBBIE CPEJACTBA B IPOIECCE KOMMYHUKALMU C JPYTUMH JIIOJbMH (AMANOr B Hape, B Majol
rpynmne u T. 1.);

® TIPE/ICTABIATH B YCTHOHM HIIM MUCbMEHHOHN (pOopMe pa3BepHYTHIN TIIaH COOCTBEHHOH EATEIIEHOCTH;
coOroaaTh HOPMbI MyOJIMYHON peun, peryiaMeHT B MOHOJIOT€ U JUCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a1auei;
BBICKAa3bIBaTh 1 00OOCHOBBIBATH MHEHUE (CYXK/IE€HUE) U 3alpaliuBaTh MHEHNE TapTHEPA B paMKax JIMajora;

NPUHUMATh PELICHHE B XOJI€ AUAJI0ra U COTJIacOBBIBATh €0 ¢ COOECETHUKOM;
CO3/1aBaTh NMCbMEHHBIE «KIMIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIIOIb30BAHUEM HEOOXOAMMBIX PEUYEBBIX CPE/CTB;

® 1CIIOJIb30BaTh BepOaJbHBIE CpEeACTBA (CPEACTBAa JIOTMYECKOH CBS3M) [UId BBIJCIECHHUS CMBICIOBBIX OJIOKOB CBOEIrO
BBICTYIUICHUS,

® JCIIOJIb30BaTh HEBEpOAIbHBIC CPEICTBA WMJIM HATJISAHBIE MaTEpPHAlbl, MOATOTOBICHHBIE/OTOOpPAHHBIE MO PYKOBOJICTBOM
YUHTES;

e JeNaTh OLEHOYHBIN BBIBOJ O JOCTHKEHUH L€ KOMMYHHMKAIMU HEMOCPEICTBEHHO MOCJE 3aBEPUICHUS] KOMMYHUKAaTUBHOTO
KOHTaKTa M 00OCHOBBIBATH €TO.

13.  ®opmupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKALMOHHBIX
texnonoruit (nanee — UKT). OOyuaronuiicss cMOXeT:

e I[ICTICHANPABICHHO HCKaTh M HCIIONB30BaTh WH(GOPMAIMOHHBIE PECYpChl, HEOOXOMUMBIE ISl DPEHICHHs Y4YeOHBIX U
IIPAKTUYECKUX 3a7a4 ¢ noMmouibto cpencts UKT;

e BBIOMpaTh, CTPOUTH M HCHOJB30BATH a/IEKBATHYIO MH(GOPMAIMOHHYIO MOJENb /s MepeJadyd CBOUX MBICIEH cpeacTBaMu
€CTECTBEHHBIX U (DOPMaJIbHBIX S3bIKOB B COOTBETCTBUU C YCIOBUAMU KOMMYHHKAILIUU;

® BBIIEIATh UH(OOPMALIMOHHBIN ACIIEKT 33a4H, ONIEPHPOBAThH JAHHBIMHU, UCIIOJIb30BaTh MOJIENb PELICHU 3aJauu;

® 1CIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIIOYas BBIOOP aJEKBATHBIX 3aJjau€ WHCTPYMEHTAJIBHBIX MPOTrPAMMHO-
anrmapaTHbIX CPE/ICTB M CEPBUCOB) JUISI peLIeHU HH(POPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a71a4, B TOM YHUCIIE: BBIYHUCIICHUE,
HalMCcaHUe MUCEM, COUMHEHUH, TOKIIA0B, pedepaToB, CO3/JaHNe ITPE3eHTALUH U J1p.;

® 1CII0JIb30BaTh HH(OPMALIMIO C YUETOM STHUECKUX U MPABOBBIX HOPM;

e co3JaBaTh MH(POPMALMOHHBIE PECYpPCHl PA3HOTO THIA U JIs Pa3HBIX aylIUTOPHHA, cOOM0AaTh MH(MOPMALIMOHHYIO TUTHEHY U
npaBuiia HHPOPMAIIMOHHOHN 0€301TacHOCTH.

Hpe}lMeTHI)IMI/I pe3yJbTaTaMi U3YUCHUA ITPCAMETA «XUMHS SBISIOTCS CJICOYIOIUC YMCHUA:



1) hbopMmupoBaHHE IEpPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MTPECTABICHHI O BEIIECTBAX, X MPEBPALICHUSIX U MPAKTUIECKOM
MIPUMEHEHNN; OBJIAJCHUE TOHSATUIHBIM aNapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMHUH;

2) oco3HaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, XUMHUYECKHX
MpeBpalleHU HEOPTaHWYECKUX M OPraHMYECKHUX BEUIECTB KaK OCHOBbI MHOTHX SIBJICHHUU >KMBON M HEXUBOW MPUPOJBI; YIIIyOlieHUE
IIPEJICTAaBICHUM O MaTEpUAIbHOM €IMHCTBE MUDA;

3) oByazicHUe OCHOBAMM XMMHYECKOW I'PAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTHUBHO OICHUBATh JKU3HCHHBIC
CUTYyalllM, CBSA3aHHBIE C XUMHEW, HAaBBIKAMHU O€30MacCHOr0 OOpAIIEeHHUs C BELIECTBAMH, HCIIOJB3YEMBIMH B IMOBCETHEBHON KH3HH;
YMEHHEM aHAIM3UPOBATh U IUTAHUPOBATH HKOJIOTMUECKH O€30MacHOEe MOBEACHUE B LIEISAX COXPAHEHHUSI 3I0pPOBbs M OKPY KaIOLIEH Cpe/ibl;

4) dopMupoBaHHE YMEHUI yCTaHABIUBATH CBSI3H MEXKIY PEalbHO HAOII0JaeMbIMH XUMHUYCCKUMH SIBICHUSAMH U TPOIECCAMH,
MPOUCXOAIIMMHA B MUKPOMHpPE, OOBSACHATh NPUUMHBI MHOI000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT cOCTaBa M CTPOEHUS, a
TaK>Xe 3aBUCHUMOCTb IPUMEHEHHUSI BEIIECTB OT UX CBOICTB;

5) nproOpeTeHne OMbITa UCIONIB30BAHUS PA3JIMUYHBIX METOIOB M3YUYCHHUS BEINECTB: HAOIOACHUS 32 UX MPEBPAILCHUAMHU TPU
MIPOBEJICHUH HECTIOKHBIX XUMUYECKUX SKCTIEPUMEHTOB C UCIIOIB30BaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U TPHOOPOB;

6) dopmupoBaHue NMpeaCTaBICHUI O 3HAYCHUH XUMHYCCKON HAyKH B PEHICHUH COBPEMEHHBIX 3KOJIOTHYECKUX MPOOJIEM, B TOM
qyclie B MPEAOTBPAIICHUN TEXHOTEHHBIX U HKOJIOTMUYECKUX KaTacTpod;

7) nnst 00y4aromuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBBSI: BJa/IEHUE OCHOBHBIMU JOCTYIHBIMU METOAAMH HAay4YHOTO
MMO3HAHMUS, UCTIOJIb3YEMBIMU B XUMUHU.
BbinyckHUK HayYHuTCS:

® XapaKTepH30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHHE, H3MEPEHHUE, IKCIIEPUMEHT;
® ONHCHIBATh CBOWCTBA TBEPABIX, XKHUIKUX, Fa3000pa3HBIX BEUIECTB, BBIACISSA X CYLICCTBCHHBIC IPHU3HAKH;
® PaCKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHH «aTOM», «MOJICKYJIa», «XUMHUYECKHI JIEMEHT», «IIPOCTOE BELIECTBOY,
«CIJI0’KHOE BEIIECTBOY, «BAJTEHTHOCTBY, «XUMHUUECKAs PEaKLUs», NCIIONIb3Ys 3HAKOBYIO CHCTEMY XMMUH;
® PacKpBIBaTh CMBICIT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pas3nu4aTh XMMUYECKUE U (pU3ndecKue SBICHNUS;
Ha3bIBaTh XUMHUUECKHE HIICMEHTHI;
OIIPEJIETIATh COCTAB BEIIECTB 0 UX (popMyram;
OIPEJICTIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCAMHEHHUSX;
OIIPEICTIATh THIT XUMHYECKHUX PEaKLHii;
Ha3bIBAaTh MPU3HAKU M YCIOBHS MPOTEKAHUA XUMUYECKHX PEaKIuii;
BBISBIISITH IPU3HAKH, CBUIETEIBCTBYIOIINE O IPOTEKAHUU XUMHUECKON PEaKIUY TPU BHIIOJTHEHUN XUMHUYECKOTO OIIbITA;
COCTaBJIATH (POPMYJIbI OMHAPHBIX COEAUHEHHIA;
COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEAKIIHIA;
coOiroaaTh npaBuiia 6€30MacHOi paboThI IPU MPOBEAECHUU OIBITOB;
I0JTb30BaThCS JJAOOPATOPHBIM 000PYI0BAaHHEM U MOCY/IOH;
BBIYHCIIATH OTHOCHTEIIFHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MAaCChI BEIL[ECTB;



BBIYHCIIATH MACCOBYIO JIOJIO XUMHUUECKOT0 3JIEMEHTA 110 (popMyJie COeANHEHNS;

BBIYHCIIATH KOJMYECTBO, 0OBEM MIIM MACCY BEIIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MMPOAYKTOB PEaKIINy;
XapaKTepru30BaTh GU3MUECKHE M XMMHUUECKIE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA M BOIOPOIA;

HOJTy4aTh, COOMPATh KHCIOPOJ M BOJIOPOL;

pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbIe BEIECTBA: KUCIOPOI, BOIOPOL;

pacKpbhIBaTh CMBICT 3aKOHa ABOTaIpo;

PacKpbIBaTh CMBICH MOHATUH «TETIOBOM 3(h(heKT peakiumy, «KMOJISIPHBII 00BEM»;

XapaKkTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOHCTBA BOJIBI,

PacKpbIBaTh CMBICI MTOHATHUS «PACTBOPY;

BBIYHCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J10JIEM pACTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COCAMHEHUS U3YYCHHBIX KIIACCOB HEOPTaHMUECKUX BEIIECTB;

XapakTepru3oBaTh (pU3NYecKne U XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB: OKCHJOB, KHCIOT,

OCHOBaHMUM, COJICH;

ONpeaACIATh IMIPUHAAJICIKHOCTD BCUICCTB K OMIPCACIICHHOMY KJIACCY COGI[I/IHGHI/II\/JI;

COCTaBJIATH q)OpMyJII:I HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ N3YUCHHBIX KJIACCOB;

IMPOBOAMWTDH OIIBITHI, TOATBCPIKIAOINEC XUMHUYCCKUC CBOICTBaA HN3YYCHHBIX KJIACCOB HCOPTraHNMYCCKUX BCIUICCTB,
PaCrio3HAaBATh OIIBITHBIM IIYTEM PACTBOPHLI KUCIIOT U menoqeﬁ 110 USMCHCHUIO OKPACKHW MHAWKATOPA,

XapaKTCPU30BaATh B3ANMOCBA3b MCKAY KJIIaCCaMH HCOPraHUYCCKUX COGHHHGHHﬁ;

packpsiBaTh cMmbici [lepronnueckoro 3akona J[.M. Menzaeneena;

OO0BACHATH (PU3MYECKUN CMBICI aTOMHOTO (TIOPSIAKOBOT0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIbl U MepHoja B

nepuoauyeckoit cucreme .M. Menaeneesa;

0OBICHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHUSA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciiax MajibIX NCPUOJOB U TIaBHBIX

HOATPYII;

XapaKTCPU30BaTh XUMHUYCCKHUEC SJICMCHTBI (OT BOAOpOda no KaJ'IBI_II/IH) Ha OCHOBC HX IIOJOXCHUA B HCpHOI[H‘lGCKOfI CHUCTCMC

J.W1. MenpeneeBa u 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOECHHUS aTOMOB IepBbIX 20 3neMeHTOB nepuoandeckoi cucremsl .M. Menneneena;

PacKpbIBaTh CMBICI NOHATUN: «XUMUYECKAs CBA3bY, «INEKTPOOTPUIIATETLHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEIIECTB OT THIIA KPUCTAIIIMUYECKON PEIIETKH;

OIIpENeNATh BUJ XMMUYECKOH CBSI3U B HEOPIaHUYECKUX COCIUHEHMSX;

n300pakaTh CXEMbI CTPOCHHSI MOJIEKYJI BEIECTB, 00Pa30BAHHBIX Pa3HBIMU BUIaMU XUMHUUECKUX CBA3CH;

pPAacKpbIBaTh CMBICT MOHATUH «HMOH», «KaTHOH», «AHUOH», <«AJIEKTPOJHUTBDY, «HEINEKTPOIUTBHD, «IJIEKTPOIUTHUYECKAs

Jucconuanusny, KOKMCINUTCIIb), KCTCIICHb OKHCIICHHUA) «BOCCTAHOBUTCIIBY, KOKHUCIICHHUEC), «BOCCTAHOBJIICHHUC)),

ONpCACIATh CTCIICHb OKUCIICHUS aTOMa 2JICMCHTA B COCANMHCHUU



PAaCKpBIBATh CMBICI TEOPUH JICKTPOITUTHICCKOMN TUCCOLUAIINH;
COCTaBJISITh YPABHEHHUS JIEKTPOJIUTUYECKON TUCCOLMAIIMUA KUCTIOT, IIEeJI0YEH, COJEH;
OOBSACHSTH CYIITHOCTh TIPOIIECCa AICKTPOIUTUICCKON JUCCOIMAIIMHN M PEaKIIMii HOHHOTO 0OMEHa;
COCTaBIISITh TIOJTHBIC U COKpAIICHHbIE HOHHBIE YPABHEHUS PEaKIMu OOMEHa;
OTIpEeIeNATh BO3MOXKHOCTh MMPOTEKAHMSI pEaKlIMii HOHHOTO OOMEHa;
MPOBONUTD PEAKIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;
OHpeI[eHSITI: OKHUCIHUTCIIb U BOCCTAaHOBHUTCIIb,
COCTAaBJIATH ypaBHeHI/IH OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ;
Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peakiui;
KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHUEC peaKHI/II/I 10 pa3J'II/I‘~IHBIM HpI/ISHaKaM;
xapaKTemeBaTL B3aUMOCBS3b MG)KI[y COCTaBOM, CTpOCHI/IeM u CBOfICTBElMI/I HEMCTAJIJIOB,
MPOBOJUTH OMBITHI 1O TOJIYYCHUIO, COOMPAHUIO U U3YUYCHHIO XUMHUYECKUX CBOWCTB Ta3000pa3HBIX BEIIECTB: YIIIEKUCIIOTO
rasa, aMMHaKa;
® Ppacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIICKUCIBIN Ta3 U aMMHUAK;
® XapaKTEepPHU30BaTh B3aUMOCBSA3b MEXIAY COCTABOM, CTPOEHHUEM U CBOMCTBAMH METAJLJIOB;
e Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO MX (hopMyIie: MeTaH, 3TaH, TUJIICH, METAHOJ, ATAHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA,
aMUHOYKCYCHasl KCIIOTa, CTEapUHOBAs KUCJIOTA, OJICMHOBAas KUCIOTa, TII0K034;
® OIICHUBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUS] OKpPYKaroIIel Cpelbl Ha OPraHU3M YeJIOBeKa;
® TPaAMOTHO OOpaIaThCs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU
® OMNpeAeNsiTh BO3MOXHOCTh MPOTEKAHHS PEaKIUil HEKOTOPBIX MPEICTABUTENEH OPraHUYECKUX BEIIECTB C KHCIOPOAOM,
BOJIOPOJIOM, METaJUTaMH, OCHOBAaHUSIMH, TaJIOTEHAMHU.
BbinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTbCSH:

e gbldsucams u npoeepsiamob IKCNEPUMEHMAJIbHO cUunomesbl 0 XUMUYECKUX cBolicmeax eeuecme HA OCHOoee Uux cocmasa u
CmMpoOeHus, ux cnocobrocmu ecmynams 6 XxuMudecKkue peakyuu, o xapakmepe u npodykmax PAa3IUUHBbIX XUMUYECKUX peakuud;

® Xapaxkmepuzoeamnib eeuiecned no cocmaey, CMpoeruro u CGOIZCIHGCIM, ycmanaeiueanio npuquHHO-CﬂedcmeeHHble C6A3U Me:)fcdy
OaHHBIMU xapakmepucmukamu eeujecmea,

® cocmaesntb MoJeK)IApHble U NOJIHble UOHHble YPABHEHUS N0 COKPAULEeHHbIM UOHHBIM YPABHEHUAM,

® NPOCHO3UPOBANb cnocobHocmob eeujecmea NpoAe6iAmMb OKUCIUMENbHbIE UTU 60CCMAHOBUNIE/IbHbLE ceolicmea ¢ yuemom
cmenenel OKUCIeHUs J1eMEHMOeE, GXOC)}H/I/{M)C 6 e20 cocmas,

® cocmaeiiimsb YpPA6HEeHUs peakuuﬁ, coomeemcmeyrumux nocie008amelbHOCmu npeepameHuﬁ HeopeaHuvecKkux eewecme
PAa3/IUUHbIX K1ACCOo8,

® gwvldsUSAMb U npoeepsntb SKCNEPUMEHMANbHO cUnomessbl 0 pesyibmamax 6030elcmeus pasiudrnsix gbaKmopoe HAa u3meHeHue
CKopocmu XUMUYECKOLL peakyuu,

® UCNnOoJb306antb npu06pemeHHbze 3HAHUA 0I5l IKONIOCUYECKU cpamontHo2co nogeoenus OprchaiOI/blelz cpede;



® UCNONBL306aMb NPUOOPEmeHHbLE KNI0Uesble KOMNeMeHYUU NPU bINOJIHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0aY NO
U3YYEHUIO CBOLICNE, CNOCO008 NONYYeHUs U PACNO3HABAHUSL eUleCE;

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCBaX U XUMUUECKUX NPOYeCccax;

® KpUumuyecku OMHOCUMbC K NCeBOOHAYUHOU UHpOpMayuu, He00OPOCOBeCMHOU peKlame 6 CPeoOCmeax MAacco8oll
ungopmayuu;

® 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX SHAHUL NO XUMUU OJIsl NPAKMUYLECKOU 0esimelbHOCIU Yel08eKd,

® co30asamb MoOenu U cxemvl OJisl peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3A0ay, NOHUMAMb He0OX0OUMOCHb COONIOEHUs]
npeonucanuil, nPeoadasaemvlx 8 UHCIMPYKYUsX no UCNOIb308AHUIO TeKAPCME, CPedcma ObImosoll Xumuu u op.

Copnepxxanue y4yeOHOro mpeamera «XvuMHs»

IlepBoHayajibHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Tena u eewecmea. OcHogHble MemoOObl NO3HAHUA: HAONI0O0eHUe, usmeperue, skcnepumenm. Ouznyeckue u
XUMHUYecKHe siBieHus. Yucteie BemecTBa U cMecu. CriocoObl pazaeneHus cmeceil. Atom. Monekyna. XUMUYECKUN 3IEMEHT. 3HAKU
XUMUYECKUX 3JeMeHTOB. [IpocThie M cloKHBIE BellecTBa. BaneHTHOCTb. 3akoH nocmosancmea cocmasa eeujecmed. XUMHUUECKUE
dbopmyinbl. Unnekcesl. OTHOCHUTENbHASI aTOMHAs U MOJIEKYJIsIpHas Macchl. MaccoBas 07151 XMMUYECKOTO 3JI€MEHTa B COeTUHEHUH. 3aKOH
COXpaHEHHSI MAacCChl BelIecTB. Xumuueckue ypaBHeHUs. KoadduumeHnTsl. YCnoBusS U MpU3HAKU MPOTEKAHUS XMUMHUYECKUX PEaKIUil.
Monb — eauHUIIA KOJIMYECTBA BeniecTBa. MoJsgpHas macca.

Kucaopoa. Bogopon

Kucnopon — xumudeckuid ajeMeHT U mpoctoe BemiecTBO. O3on. Cocmag 6030yxa. Pu3NUECKUE W XUMHUYECKHE CBOWCTBA
kucinopoaa. [Tonyyenue u npuMeHneHue kucnopoa. 7ennosoii s¢pgpexm xumuueckux peaxyuil. Ilonamue 00 9K30- U IHOOMEPMULECKUX
peaxkyusax. Bonopoa — XMMHUYECKUN 3JIEMEHT M MPOCTOE BenlecTBO. dusznueckue M XUMHUYECKHE CBOMCTBAa Bomopoja. [lomyuyenue
BOJIOpoJia B slaboparopun. [lonyuenue 800opooa & npomviuiiennocmu. Ilpumenenue 60o0opoda. 3akoH ABorazapo. MosnspHblii 00beM
ra3zoB. KauecTBeHHble peakiuu Ha razooOpasHble BemllecTBa (KUCIOPOJ, Bogopon). OObeMHbIE OTHOLIEHUS Ta30B MPHU XMUMHUYECKUX
peaKLusX.

Bona. PacTBopbl

Booa 6 npupoode. Kpyzoeopom 60061 6 npupoode. Puzuueckue u xumuieckue ceoticmea 600vl. PacTBopbl. Pacmeopumocms
seujecms 6 6ooe. KoHIleHTpalus pacTBOpOB. MaccoBasi 10151 paCTBOPEHHOTO BEILIECTBA B pacTBOPE.

OcCHOBHBIE KJIaCChl HCOPTAaHMYECKUX COeTMHEeHUI

Oxkcuapl. Knaccudukarnusa. Homenknarypa. @usuueckue ceoticmea oxcuoos. XUMHUYECKHE CBONCTBA OKCUIOB. [lonyueHue u
npumenenue oxcuoos. OcHoBanusi. Knaccudpukamms. Homenknarypa. Qusuueckue ceovicmea ocnosanuui. Ilonyuenue ocnosamuil.
XvUMHUYECKHEe CBOMCTBA OCHOBaHMU. Peakmus neurtpanuzanmuu. Kucnorel. Kimaccudukanms. Homenknarypa. Qusuueckue ceoticmea
kucnom. llonyuenue u npumenenue xuciom. XUMHUYECKHE CBoOWcTBa kucior. Muaukaropsl. M3MeHeHHE OKpacku HHAMKATOPOB B
pasmuunbix cpenax. Comu. Kiaccudukamms. Homenknartypa. @usuueckue ceoticmea coneti. Ilonyuenue u npumenenue conell.
XuMHYeCKrue CBOMCTBa coliel. ['eHeTHdeckas CBs3b MEXIy KiacCcaMH HEOPTaHWYEeCKUX COeAWHEeHWU. [Ipobiema 6e30nacrHoco



UCNOIb306AHUSL BEWeCE U XUMULECKUX peaKyull 8 N08ceOHesHOU Hcuzhu. Tokcuunbie, 2oprodue u 83pbleoondachule eewjecmaa. buimosas
XUMUYECKAS 2PAMOMHOCHb.

Crtpoenue atoma. [lepnonnyeckuii 3aK0H 1 nepuoANIecKas cucreMa xumMmuiecknx iemeHToB /.. MenaesieeBa

CrtpoeHue aToma: siIpo, SHEpreTuIecKkuii ypoBeHb. Cocmas sa0pa amoma. npomonsl, Helimpousl. Mzomonwl. Tlepuoandeckuii
3akoH /J[.MI. MenneneeBa. llepuoanueckas cucremMa xumuuyeckux sneMeHTOB J[.M. MenneneeBa. DuU3WUYECKUll CMBICI aTOMHOTO
(OpsIAKOBOT0) HOMEPAa XMMUYECKOTO 3JIEMEHTa, HOMEpa TPYMIbl U Mepuojia Mmepuoandeckoil cucreMbl. CTpoeHHE PHEPreTUYECKUX
ypOBHEH aToMoOB mepBbIX 20 XMMHUYECKHX 3JIEMEHTOB mepuoaunydeckou cuctembl [[.M. Menneneea. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOIMCTB aTOMOB XMMHUYECKHX AJIEMEHTOB W MX COCAMHEHUM HAa OCHOBE MOJIOKEHUS B mepuoamyeckoil cucreme [[.M. MenaeneeBa u
cTtpoeHus aroMa. 3Hauenue [lepuoguueckoro 3akona /.. Menzaeneena.

Crpoenne BemecTB. XUMHYeCKasi CBA3b

OnexmpoompuyamenbHoCms amomMo8 Xumuueckux snemenmos. KoBaleHTHas XMMHUYECKasl CBS3b: HEMOJSpHAass U MOJSpHAas.
llonsamue o 6000poOHOU C853U U ee GIUAHUU HA uzuyecKue ceoucmsea eeujecms Ha npumepe 600bl. IoHHas cBsi3b. MeTayuinueckas
CBS3b. Tunsvl KpUCMALIU4ECKUX peuemox (amomHas, MONeKYIApHAs, UOHHASA, Memaliudeckas). 3a8ucumocms Qu3uieckux ceolucme
gewjecms om muna KpUCcmaiiuyecKol peuemsu.

XuMHYeCKHe peakunu

Ilonamue o cxkopocmu xumuveckou peaxyuu. Daxkmopul, GuUAOWUE HA CKOPOCMb Xumuueckou peakyuu. [lonamue o
kamanuzamope. Knaccupukanus XUMUYECKUX PEAKIHA MO Pa3NIUYHBIM MpPU3HAKAM: YUCIY U COCTAaBY HCXOJHBIX U MOIYYEHHBIX
BELIECTB; H3MEHEHHUIO CTENEHEH OKUCIEHHSI aTOMOB XUMHYECKHMX JJIEMEHTOB; IIOTJIOIIEHUIO WM BbIICJICHUIO SHEPTUU.
DAEKTPOMUTUYECKAS AUCCOIUAIIMS. DIEKTPOIUTH U HEINEKTPOoIuThl. Monbl. KaTnoHs! 1 aHnOHBL. Peakiinu HOHHOTO oOMeHa. Y cioBUs
NPOTEKAHUsI PEAKIMA HOHHOTO OOMEHA. JJEKTPOJMTHYECKAas IUCCOIMANNs KHCJIOT, menoded u cojeil. CTeneHb OKHCICHUS.
OrnpeneneHre CTENEHU OKHMCIEHHsS aTOMOB XMMHUYECKHUX 3JEMEHTOB B coeauHeHusx. Oxucnurtens. BoccranoBurens. CylmHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Hemertamusl 1V — VII rpynn u ux coequHeHus

[lonoxxeHne HEMETAIIIIOB B IEPUOANYECKON cucTeMe XuMudeckux aeMenToB [[.1. MenzaeneeBa. OO1uie cBONCTBAa HEMETAJIOB.
["anorensr: puznyeckue u XuMudeckue cBoicTBa. CoeJMHEHHS TaJOTEHOB: XJIOPOBOIOPO, XJIOPOBOIOPOAHAS KUCIOTa U ee conu. Cepa:
¢usnueckne u XUMHUYeckue CcBoWcTBa. COENWHEHHS Cephl: CEpPOBOJOPOJ, CyIbGUAbI, OKCHIBI cepbl. CepHasi, cepuucmas u
€epo8000pOOHAs KUCI0mMbl U UX CONU. A30T: pu3ndeckue u xumuieckue cporictsa. Ammuak. Conu ammon#ust. OKCHIBI a30Ta. A30THast
kucnora u ee conn. Docdop: pusmdyeckue n xummdeckue cpoiictBa. Coenunenus docdopa: okcun docedopa (V), oprodhocdopHas
KHCJIOTa M €€ CONU. YTJepol: (pu3ndeckrue U XUMHUECKUE CBOUCTBA. Amiomponus y2nepooa: aimas, pagum, Kapouw, gyiiepeHul.
Coenunenus yraepona: okcunbl yriepoaa (II) u (IV), yronbnas kucinora u ee conu. Kpemuuii u e2o coeOuHenus.

MeTa/lsIbl M UX COCAHUHEHUS

Tonosicenue memannog 6 nepuoouyeckol cucmeme xumuieckux snemenmos /.M. Menoeneesa. Memannvl 6 npupode u obwue
cnocobwl ux nonyuenus. Obwue guzuueckue ceoticmea memannog. O0OLUIE XUMUUYECKHE CBOICTBa METAJUIOB: PEaKLIMU C HEMETaJlIaMH,
KHUCIIOTaMU, COJISIMU. DIeKMpoxXumMudeckuti pso nanpsajxcenuu memannos. 11lenounsie Metansl U ux coequHenus. Lllenounosemenbubie
METaJIbl U UX COeAUHEeHMs. AMOMHHUNA. AM(OTEPHOCTh OKCHAA M THApokcuaa amoMuHus. JKene3o. CoenvHeHUs xkenesa U UX
CBOICTBa: OKCHUJIBL, THIPOKCH B U conu xene3a (11 u III).



IlepBoHauya/ibHBbIE CBeIeHUS 00 OPraHUYeCKHX BellecTBaxX

[lepBoHayabHbIE CBENEHUS O CTPOCHHUM OPraHMYECKHUX BEIIECTB. YTIEBOAOPOIBI: METaH, 3TaH, 3TWIeH. McmouHuku
Y2neso0opo0o8: Npupoonbvlil 2a3z, Hegmv, yeoas. Kucmoponconepxaiiyue COSAMHEHUS: CHHPTHI (METaHOJ, 3TaHOJ, TJHUIEPHH),
KapOOHOBBIE KUCIIOTHI (YKCyCHasi KHCIIOTa, aMUHOYKCYCHAasl KUCJIOTa, CTEapUHOBAs M OJIEMHOBAs KHUCIOTHI). bruonornuecku BakHbIE
BEIIIECTBA: JKUPBI, TTIIOK03a, OCIKHU. Xumuueckoe 3azpsaznenue okpyscaioujeli cpeosl i e20 NoCie0Cmasus.

Tunbsl pacyeTHbIX 321a4:

1.

Brruncnenue MaccoBoil 10JIM XUMHYECKOTO dJIEMEHTa 10 (OopMyJie COSTUHEHUS.

Yemanoenenue npocmeﬁmeﬁ ¢0p/l/lyﬂbl eeuecmea no mMaccoevim O00JIAM XUMUYECKUX DNeMEHMO8.

2.

Breraucienus mo XMMHYECKUM YpaBHCHHAM KOJIMYECTBA, O6’LeMa, MacCChbl BCHICCTBA IO KOJHUYCCTBY, O6’LeMy, Macce

pPCarcHTOB UK MPOAYKTOB PCAKIIHNH.

3.

Pacuet maccoBoi goau PAaCTBOPCHHOI'O BEIIECCTBA B paCTBOPC.

I[IpumepHbIe TEMBI IPAKTHYECKHUX PpaldoT:

RBOoOo~N>O~WNE

0.
1.
12.
13.

JlaGopaTtopHoe 00opy10BaHKE U TIpUeMbl oOparieHus ¢ HuM. [IpaBuiia 6e3onacHoi paboThl B XUMHUECKOM 1abopaTopuu.
OuncTKa 3arps3HEHHON OBapEHHON COJIH.

[Tpu3Haky NpOTEKaHUS XUMUUECKUX PEAKLIHM.

[Tonydyenue kucnopoaa U U3y4eHHE €ro CBOMCTB.

[TosrydyeHne Bonopoaa U U3y4eHHE €ro CBOMCTB.

IIpuroroBneHue pacTBOPOB € ONPEAEICHHOW MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA.

Pemenne skcriepuMEHTANBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPraHUUECKUX COCIUHEHUI.
Peakuuu nonsoro oOMeHa.

Kauecmeennuvie peaxyuu na uonvl 8 pacmeope.

Ionyyenue ammuara u uzyueHue e2o c60UCMme.

llonyuenue yanexucnozo eaza u uzydeHue e2o c6oUCma.

Pemenne skcnepuMeHTaNBHBIX 3a0a4 110 Teme «Hemeramisl [V — VII rpynn u ux coetnHEHU».
Pemenne skcriepuMEHTANBHBIX 3a7a4 110 TeMe «MeTalbl U UX COEAUHEHUS».

TEMATUYECKOE NJTAHUPOBAHUE
KJTIACC



(2 uBHenento, Bcero 70 4, U3HMX 64 — pe3epBHOE BPEMS)

XapakTepucTtuka 0CHOBHbIX

Ho';':g Tema ypoka OcHosHoe cgpll(%pmaﬂue BMAOB AEATE/IbHOCTHU yuaLmxcs
ypP YpP (Ha ypoBHe y4yebHbIX AeiCTBUM)
HayanbHble NOHATUA U 3aKOHbI XUMUU (20 Y)
1TTpgnmet xumun. Ponb xu- Tena u BemecTBa. CBOMCTBA Be- O0bvsicHaAmMb, 9TO IPEIMETOM U3Y-

MHH B )XU3HH 4YCIIOBCKA

LIECTB. DTaJIOHHbIE (PU3NUYECKUE
CBOMCTBa BeENIECTB. Marepuansl
U MaTtepuaioBeieHne. XuMude-
cKue sBJIeHHs. Poib xumMuu B
YKU3HU COBPEMEHHOTrO OO0IIecTBa.
OTtHomeHue od1iecTBa K XUMHUU:
xeMopuIns U XeMo(oOous.
Jdemoncrpauuun. Konnexkmus ma-
TEPHUAJIOB U U3JEIUN U3 HUX.
JlabopatopHsblii onbiT. 1. O3Ha-
KOMJIEHHE ¢ KOJUIeKIue# abopa-
TOPHOM NOCY b1

YEHUsI XUMUHU SIBJISIFOTCS BELIECTBA,
HUX CBOWCTBA W MPEBPAILIECHUS.
Paznuuams Tena u BelecTsa, Be-
ILIECTBA U MaTE€pUAJIbI.
Yemanaenueams npununHHO-Cie -
CTBEHHBIE CBSI3M MEXy CBOMCTBA-
MU BEIIECTB U UX IPUMEHEHHUEM.
Xapaxkmepuzosams NOJIOKUTEIIb-
HYIO 1 OTPULATEIBHYIO POJIb XH-
MHUHU B KU3HU COBPEMEHHOTO 00-
IIECTBA.

Apeymenmupoeams CBOXO NHO3U-
LIMIO [0 OTHOIIECHHUIO K XeMOodH-
UM 1 Xemopoouu

2Mert

Abl U3YUCHUS XUMUU

Merd

bl U3ydyeHuss xumuu. Ha-
Onrosenne. DKcrepuMenT. Moje-
nupoBaHue. Mojaenu MaTepualib-
HbIe (BEIIECTBEHHBIC) U 3HAKOBHIC
(cUMBOJIBHBIC).
JdemoncTpanuu. Mojaenu, UCIOJIb-
3yeMmble Ha ypokax (Hu3uKH, Ono-
joruu u reorpadguu. O6bEMHBIE U
IAPOCTEPIKHEBBIE MOJEIIN HEKOTO-
PBIX XUMHUYECKHUX BelecTB. Mojenu
KPHUCTAJUINYECKUX PEMIETOK

Xapaxmepuzo6ams OCHOBHBIE Me-
TOJBI U3YUE€HHUSI €CTECTBEHHO-HAYY-
HBIX JTUCIUTLIWH.

IIpuseooums npuMepbl MaTepHUab-
HBIX M 3HAKOBBIX, HJIM CUMBOJIb-
HBIX, MOJEJIEH, NCIIOIb3YEMBIX Ha
ypokax (U3UKH, OMOJIOTUH U I'€0-
rpaduu.

Cobupampb 00BEMHBIE U MIAPO-
CTEP>KHEBBIE MOJIEIIN HEKOTOPBIX
XUMHUYECKUX BEIISCTB
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3Arp

ATHBIC COCTOsSHMUSA BC-
oIeCTB

I'a3wl. JKuakoctu. TBEpawie Bete-
cTBa. B3anmHbIe mepexo bl Belle-
CTBa U3 OJIHOTO arperaTHoro co-
CTOSIHUS B Ipyroe: BO3TOHKa (Cy-
OnmManus) u aecyOonumanus,
KOHJICHCAIMsI U MCITApEHUE, KPU-
CTaJIJIM3alMs U TIJIaBJICHUE.
Hemoncrpauuun. Codupanue npu-
Oopa ISt TOTydeHHUs ra3a u mpo-
BEpKa €ro repMeTUYHOCTH. Bo3ron-
Ka CyXOro JpJa, ofa Wik HadTaim-
Ha. ArperaTHble COCTOSTHUSI BOJIBI.
JlaGopaTtopHbIii onbIT. 2. [Ipo-
BEpKa repMEeTUYHOCTH ITprubdopa
JUJIS TIOJTYY€HUSI Ta30B

Paznuuams Tpu arperatHbIX CO-
CTOSIHUSI BEILIECTBA.
Yemanasnueams B3anMocBsA3b
MEX/Iy arperaTHbIMUA COCTOSTHUSIMH
Ha OCHOBE B3aMMHBIX IIEPEX0I0B
BEIIECTBA.

HUnnriocmpuposams B3aUMHBIE Tie-
pEXObI BEIIECTB MIPUMEPAMH.
Habniooams XUMHYECKUU DKCIIE-
PUMEHT U Oelams BBIBOJBI Ha OC-
HOBE HAOJIIOIEHU

471p¢

muueckas paboma 1llpaBuina

XHUKHU 0€30MaCHOCTH U
HEKOTOpBIE BUABI paboOT B XUMHYE-
CKOM Jtaboparopum (KaOWHETE XH-
MUH)

Pabomamws ¢ nabopaTopHbIM 000-
pyZIOBaHHEM U HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBUH C IIpa-
BUJIAMU TEXHUKU O€30MaCHOCTH.
Buinoanames mpocTelire MaHUITY-
JISIUA ¢ J1abopaTopHBIM 000pyI0-
BaHHEM: C JIaOOPATOPHBIM IITATH-
BOM, CO CIIUPTOBKOM

Homawnut saxcnepumenm

HaGmonenue 3a ropsiiei cBeuoiBobin

AHAMb 6e30MacHbIe B J10-
MAaITHUX yCJIOBUSX YKCIICPUMEHTHI,
npoeooums HaOITIOACHUS 3a TOPS-
e CBEYOH.
Ogpopmusims OTIET O IPOASITAHHOMN
paboTe ¢ UCTIOTB30BaHUEM PYCCKOTO
(poaHOrO) SI3BIKA U A3BIKA XUMHUHU

5dus

YECKHUC ABJICHHUA —
OCHOBA pa3aCJICHUS cMmeceit
B XUMHUU

duznyeckue sBiaeHusd. Yucrrle Be-
miecTBa U cMecu. I oMOreHHsIe 1
rereporeHssle cmecu. Cmecu raso-
o0pas3HbIe, )KUJIKHAE U TBEPIBIC.
Crioco0bI pa3aesieHus CMecei: T1e-
pEeroHka, Wim JUCTUJISIIIHS, OTCTa-

Pasznuuams puszmyeckre u XUMH-
YECKHUE SBJICHUS, YUCTHIE BEILIECTBA
U CMECH.

Knaccugpuyuposeams cmecu.
Ilpusooums ipuMepbl cMecei,
UMEIOIINUX PA3JIMYHOE arperaTHoe
COCTOSIHHE.
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TeMma ypoka

OcHOBHOE coaep)XaHue
ypoka

XapaKTepucTuka 0CHOBHbIX
BM/OB A€ATENIbHOCTN YHaLMXCs
(Ha ypoBHe yue6HbIX AedCTBUH)

MBaHue, GUIbTPOBAHUE, KPHUCTAJI-
JU3aIs UIN BhITTApUBaHHUE. XPO-
matorpadus. [Ipumenenue r3Tux
CII0OCOOOB pa3/ieICHUsI CMECel B
J1a00paTOPHOI MpaKTUKE, HA IPO-
HW3BOJICTBE U B OBITY.
JdemoHcTpanuu. Paznenenue 1Byx
HECMEIIMBAIOIIMNXCS KUIKOCTEHN C
IMOMOIIBIO ASTUTEIbHONH BOPOHKHU.
Juctunnstop u ero pabora. Ycra-
HOBKa 11 (GUIBTPOBAHUS U €&
pabota. YcTraHoBKa JUIsl BhITapuBa-
Hus U e€ padora. Komtekust ObI-
TOBBIX MPUOOPOB JIJIs1 GUIBTPOBA-
HUs BO3ayxa. Paznenenue kpacs-
LIETO BemecTBa ¢goMacrepa ¢
IIOMOUIBIO METO1a OyMaKHOU Xpo-
MaTtorpadum.

JladopaTopHbie onbIThl. 3. O3Ha-
KOMJICHHE C MUHEpajaMu, 00-
pasyromumu rpadurt. 4. [Ipuro-
TOBJICHUE I'€TEPOr€HHON CMECHU
TOPOIIKOB CEPHI C KEJIe30M U UX
paszneneHue

Yemanaenueams npuunHHO-CI1E -
CTBEHHBIC CBSI3M MEXy (puzmue-
CKUMH CBOMCTBAMH KOMIIOHEHTOB
CMECH U croco0aMu UX pasjelie-
HUSI.

Pasznuuams cnocoObl pa3ieseHus
cMecei, onucvieams U xapakme-
pusoeams UX MPAKTUIECKOE 3HA-
YeHUe

6/1pd

muueckas paboma 3
(ananoe pabomor «Ouucmka
NnoBAPEHHOU COIU)

AHaJIN3 TOYBbI

Pabomams ¢ nabopaTopHbIM 000-
py/ZIOBaHHEM U HarpeBaTeIIbHBIMU
npudopaMu B COOTBETCTBHUU C Ipa-
BHJIAMM TE€XHUKU O€30MaCHOCTH.
Buinonnames npocteiye npueMbl
oOparteHus ¢ J1abopaTopHBIM 000-
pyZlOBaHHEM: BOPOHKOH, GHIBTPOM
U CIIUPTOBKOM.




LC

Habnrooams 3a cBOMCTBAMHU Be-
IIECTB M MPEBPAICHUSIMH, TTPOUC-
XOJSIIIIUMU C BellleCTBaMU.
Onuceisams XAMHUYECKUNA DKCIIE-
PHMEHT C OMOIIBIO PYCCKOTO
(poHOTO) SI3bIKA M SA3bIKA XUMHH.
/lenamo BBIBOBI TI0 pe3yJIbTaTam
MPOBEAEHHOTO KCIIEPUMEHTA

7TATO

HO-MOJIEKYJISIpHOE yue-
HUE. XUMUYECKHUE DJIEMEHTBI

XHUMHYECKHUE PIIEMEHTBI. ATOMBI U
moJiekyJibl. [IpocThie u ciioxkHbIE
BEIECTBA. AJUIOTPONUS HA IIpUMeE-
pe kucnoposa. OCHOBHBIE MOIOXKE-
HUSI aTOMHO-MOJIEKYJISIPHOTO yue-
Hus. Monsbl. BemecTtBa MoJeKyasIp-
HOI'O M HEMOJIEKYJISIPHOI'O CTPOEHHUSI.
JemoHcTpanuu. MoJienu amio-
TPONHBIX MOAW(UKALIMNA yTaepoaa
u cepsol. [lonmydenue o30Ha

ObvscHamb, 9TO TAKOE XUMUYe-
CKHUH DJIEMEHT, aTOM, MOJIEKYyJIa,
aJJTOTPOITHSI, UOH.

Paznuuams mpocThIe U CIIOKHbBIS
BEILIECTBA, BEILLIECTBA MOJIEKYJISIPHO-
0 U HEMOJIEKYJISIPHOTO CTPOCHUS.
Yemanaenueams npuunHHO-CIIE -
CTBEHHBIE CBSI3U MEXJy COCTaBOM
MOJIEKYJI M1 CBOMCTBAMH aJJIOTPOII-
HBIX MOAU(HUKAIIUNA KUCIOPOIA.
Dopmynruposamsb OCHOBHBIE I10JIO-
YKEHUsI aTOMHO-MOJIEKYJISIPHOTO y4e-
HUS

8—93H

K1 XUMHNYCCKHUX 23JICMCH-
ToB. [lepnoanueckas Tabau-
11a XUMHUYECKUX dJIEMEHTOB
J1. 1. MeunnaeneeBa

3Haku (CUMBOJIBI) XUMHYECKHX DJIe-
MeHTOB. MHpopManus, KOTOPYIo
HECYT 3HAaKH XUMMHYECKUX DJIEMEH-
TOB. DTUMOJIOTHUSI HAa3BaHUM HEKO-
TOPBIX XUMHUYECKHUX AJIEMEHTOB.
[lepnonnueckas Tabiuia XxumMu4e-
ckux anemeHToB [[. 1. Menneneena:
KOPOTKONIEPUOIHBINA U JUIMHHOIIE-
pUOHBIN BapuaHThl. Ilepuoas! u
rpynmnsl. ['TaBHast 1 no6ovyHast moa-
rpynmnsl, uiau A- u b-rpynmner. Ot-
HOCHUTEIbHAs aTOMHAas Macca.
Hemoncrpanuu. [loprpers! U. 4. bep-
uenuyca u J{. 1. Menneneena. Ko-
POTKONEPUOAHBIN U JUTMHHOIIEPHO/I-
HBII BapUaHTHI NEPUOINIECKON CHU-
cremnl . 1. MenpaeneeBa

Haszvieams v 3anucvieams 3HaKU
XUMHUYECKUX DIIEMEHTOB.
Xapaxmepuzoeams wHPpOpPMAIHUIO,
KOTOPYIO HECYT 3HAKM XUMHUYECKUX
3JIEMEHTOB.

Onucvleams CTPYKTYpY IIEPUOIU-
YeCKOM TabJMULIbl XUMHUUYECKHUX DJIe-
meHTOB J[. 1. Menneneena.
ObvsacHuamb dTUMOIOTHYECKHUE Ha-
yaja Ha3BaHUM XMMHUUYECKHUX dJIe-
MEHTOB U UX OTAEJIbHBIX IPYIIII.
Pasznuuams KOPOTKONEPUOAHBIN U
JUIMHHONIEPUOJAHBII BapuaHTHl Me-
puoaunueckoit cucremsl . . Men-
JeseeBa
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lMpodonxeHue

Homep
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TeMma ypoka

OCHOBHOEe copiep)aHune
ypoka

XapakTepucTtuka 0CHOBHbIX
BMAOB AeATE/IbHOCTH yyalmxcs
(Ha ypoBHe y4yebHbIX AeUCTBUM)

10—11X

MHUYecKHue (popmyIibl

Xi

Mudeckne Gopmyisl. HAEKCH

1 K03 PurueHTsl. OTHOCUTENb-
Hasi MOJIeKyJIsipHasi Macca. Macco-
Basl J10JIs1 XUMUYECKOTI'0 2JIEMEHTa B
coenquHeHun. MHdopmanus, KoTo-
PYIO HECYT XUMHUUYECKue (popMyIibl

Omobpasicams cOCTaB BEIIECTB C
MMOMOIIIBI0 XUMHUYECKUX (HOPMYIJI.
Pa3znuuams WHICKCHI U K02 hDU-
IIUCHTHIL.

Haxooums 0THOCUTENBHYIO MOJIE-
KyJSIpPHYIO Maccy BelllecTBa U Mac-
COBYIO JIOJII0 XUMHYECKOTO 3JIEMEH-
Ta B COCJIMHCHUU.

Tpancauposams nHGOpPMaLIHIO, KO-
TOPYIO HECYT XUMHUYECKHE (DOPMYITBI

12—13B

JICHTHOCTDb

BanentHocTb. CTpyKTYypHas Gop-
Myna. XUMHUYECKUE JIEMEHTHI C
MOCTOSIHHOW U MePEMEHHOMN Ba-
JICHTHOCTHI0. BeiBO (hopmyIibl co-
€IWHEHUS 110 BajieHTHOCTU. Onpe-
JieJIeHUE BAJICHTHOCTH XUMHYECKO-
ro dJIeMeHTa o (popmyIe Berie-
ctBa. CocTaBiieHHE Ha3BaHUM CO-
€IMHEHUH, COCTOSIIIINX U3 JBYX XU-
MHYECKHX DJIEMEHTOB. 3aKOH IT0-
CTOSTHCTBA COCTaBa BEII[ECTB.
Jemoncrpanusi. KonctpyupoBanue
[IAPOCTEPKHEBBIX MOJIEIIEH MOJIEKY T

Obvscuamyb, 9TO TaKOE BAJICHT-
HOCTb.

Tlonumams OTpakeHHE TOPSJIKA
COEJIMHEHUsSI aTOMOB B MOJIEKYJIax
BEIIECTB ITOCPEACTBOM CTPYKTYP-
HBIX (hopmyI.

Ymems cocmasnsaime popmyisl co-
€IMHEHHUH 110 BaJICHTHOCTHU U
onpeoensams BaJICHTHOCTH dJIEMEH-
Ta 1o popMyIie ero cCoeTMHCHUS

14Xwuj

HNYCCKUC pCaKIIHUH

XuMHUYecKue peakiuu. PeareHTsl u
npoayKThl peakuuu. [I[puznaku xu-
MUYECKUX PEaKIUU. Y CIOBUS UX
IIPOTEKaHUs U NpeKpalieHus. Pe-
akuu ropeHus. TerutoBoit a3 dext
peakuuu. DK30TepMUUYECKHE U IH-
JIOTEPMHUYECKUE PEaKITUU.

Xapaxmepuzoeams XUMHYECKYIO
peakuuio U e€ ydacTHUKOB (pea-
TeHTHI U TIPOAYKThI PEaKILHH).
Onucvieams IPU3HAKU U yCIIOBUS
TEUYCHHSI XUMHUUECKUX PEAKITUH.
Paznuuams 3K30T€pMHUYECKHE U
SHAOTEPMHUYECKHUE PEAKIIUH.




6¢C

HemoHcTpanuu. Annapar Kunna.
Paznoxenne OnxpomaTa aMMOHHSI.
I"'openue cepbl U MAarHUEBOM JICHTHI.
JlaGopaTtopHble onbITHI. 5. B3an-
MOJENCTBUE pacTBOPOB XJIOpHUIA
HaTpUs U MOAWA KAJIUs C pacTBO-
pom Hutpara cepebpa. 6. [Tomyue-
Hue rugpokcuaa meau(ll) u ero
B3aUMOJIENCTBUE C CEPHOM KHCJIO-
TOU. 7. B3amMojelicTBHE pacTBOpa
COJIBI C KHCIIOTOM

Coommuocums peaKklliu TOPCHUS U
9K30TEPMHUUCCKHE PCAKIIHH.
Habnrooams 1 onucviéams XUMHA-
YECKHUH 3KCIIEPUMEHT C ITOMOIIBIO
pYCcCKOro (poaHOTO) si3bIKa U SI3bI-
Ka XUMHUU

15—16X

MHUYECKHE YpaBHEHUS

34

OH COXPaHEHUsI MacChl Be-

mecTB. XMMUYECKUE YPaBHEHUS.
CocraBieHre XMMUYECKUX ypaBHE-
Huil. UHpopmanus, KOTOpyro He-
CET XMMHUYECKOE YpaBHEHHUE.
Jdemoncrpanuu. I[TopTpersl

M. B. JlomoHocoBa u A. JI. JlaBy-
azpe. ['openne pocdopa. ONbBITH,
WLTIOCTPUPYIOLINE 3aKOH COXpa-
HEHUsI MACCHI BEIIIECTB.
JlaGopaTtopHble onbIThI. 8. [Ipo-
BEpKa 3aKOHA COXPAHEHUS MaCChl
BEILIECTB Ha IIPUMEPE B3aUMOJEH-
cTBHs mEN0Yn U kKucyioTel. 9. [Ipo-
BEpKa 3aKOHA COXPAHEHUs MACChI
BEILIECTB HAa IIPUMEPE B3aUMOICH-
ctBus miEnoun u conu sxenesa(lll)

Dopmynuposams 3aKOH COXpaHe-
HUs1 Maccesl BeniecTB. Cocmasnames
Ha €ro OCHOBE XMMHUYECKHE ypaB-
HCHMUSI.

Tpaucauposams nHGOPMAIIUIO,
KOTOPYIO HECYT XUMHYSCKHUE YPaB-
HCHMUSI.

DKCIEPUMEHTAIIBHO 100mMEepIiCc-
Odamb CIIPAaBEJINBOCTh 3aKOHA CO-
XPaHEHUSI MAacChI BEIIIECTB

17—18T7]

bl XUMHUYCCKHUX peaKHI/Iﬁ

Kii

ccuUKaMsT XUMUYECKUX pe-

aKIMi 10 COCTaBy M YMCILy pea-
TeHTOB U MPOJIYKTOB. THUIIBI XUMH-
4eCcKUX peaknui. Peakuun coenu-
HEHUS, Pa3JI0KEHHS, 3aMEIICHUS
n oomena. KaranuzaTopsl.
Jemouncrpauuu. ['openue pocdo-
pa, pacTBOpEHUE NPOLYKTa TOPEHUS
B BOJI€ M UCCJIEJIOBAHUE MOITYyYEHHO-
O pacTBOpa JJakMycoM. Bianmoien-
CTBHE COJISTHOM KUCIOTHI C IUHKOM.

Knaccugpuyuposams XuMUYECKHE
peaKkIuu Mo NpU3HAKy Yucia U Co-
CTaBa pearcHTOB U IIPOJIYKTOB.
Xapaxmepuzoeams poJib KaTaju-
3aTopa B MPOTEKAHUHU XUMHYECKOM
peaKiuu.

Habnrooams n onucvieams XUMU-
YEeCKUH IKCIIEPUMEHT C MOMOIIBIO
pyccKoro (poJaHOTrO) si3blKa M s3bI-
Ka XUMHUH
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lMpodonxeHue

Homep
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Tema ypoka

OcHOBHOe coaep)xaHue
ypoka

XapakTepucTMKka OCHOBHbIX
BM/OB A€ATENIbHOCTN YHaLMXCs
(Ha ypoBHe y4ye6HbIX AeACTBUN)

IMonyuenwne runpokcuaa meau(ll)

U €r0 pa3JIoKeHHE MPU HarpeBaHUM.
JlaGopaTtopHble onbIThI. 10. Pa3-
JIO’)KEHHME TIePOKCHIa BOJIOPOa C
romoIipio okcuaa mapranma(lV).
11. 3amelenue keae30M MeIU B
MEJTHOM KYyIIOpOCe

19110}

TOpeHHue U 0000IIeHNEe
TeMbl. [ToaroToBka K KOH-

TecTtupoBaHue, pelieHue 3a1a4d U
BBIIIOJIHEHHUE YIIPAXKHEHUH 110 TEME

TpoJbHOU paboTe

20Koymponvuasa paboma 1 o teme «HadanbHbIE TOHSATHS U 3aKOHBI XUMHUW

Ba)kHeullUMe NpeacTaBUTENIN HEOPraHMYeCKUX BeLlecTB.
KonnyecTtBeHHble OTHOLIEHUSA B XUMUU (18 u)

21Boduyx u ero cocras Coctps Bo3ayxa. [lonsatre 06 00b-

Xapaxmepuzosames 00BEMHYIO 10-

éMHOM soJie (J) KOMIIOHEHTA MPHU-
PpOAHOI ra30BOM CMECU — BO34yXa.
Pacuér 06bEMa KOMITIOHEHTA Tra30-
BOM CMecCH I10 ero 00bEMHOM 01e
1 Ha00OpOT.

Hdemoncrpanuu. OnpejiesieHue co-
JIepKaHUSI KUCIOPOJa B BO3yX€

JIFO KOMIOOHEHTAa TaKOW NPUPOTHOU
ra3oBoi CMecH, KaK BO3AyX, U
paccuumuiéams OObEMHYIO JOJTIO
o 00BEMY DTOM CMECH.
Onucvieams 0OOBEMHBIN COCTaB aT-
Moc(epHOTro BO3/lyXa U NOHUMAMb
3HAQ4YEHHUE ITIOCTOSIHCTBA 3TOTO CO-
cTaBa A5 310POBbS

22Kn

JIOPOJI

Kucnopoa. O3zon. [lonyuyenue kuc-
snoposa. Cobupanue u pacrio3Ha-
BaHUE KUCIOPO/Ia. XUMHUUYECKUE
CBOMCTBA KHUCJIOPOAAa: B3aUMOJIEH-
CTBHE C METaAJIaMH, HEMETaJLIIaMU

Xapakmepuzoeams 0O30H Kak ajl-
JIOTPOIHYIO MOAU(PUKALINIO KUCIIO-
pona.

Onucwvieams € IOMOILBIO PYCCKOTO
(poaHOrO) sA3bIKA U SA3bIKA XUMUH




1€

Y CJIO)KHBIMHU BemiecTBaMu. [1pu-
MeHeHue Kuciopoaa. Kpyrosopor
KHCJI0pO/Jia B IPUPOJIE.
Hdemoncrpanuu. [lonydyenue kuc-
JIOpoJa pa3yIoKEHUEM IIEpMaHra-
HaTa KaJiiusl U EPOKCHUa BOJOPO-
na. CoOupaHue KMUCIOpoaa METO-
JIOM BBITECHEHMS BO3/lyXa U BOJIbI.
PacnioznaBanue kuciaopoja. ['ope-
HUE MarHus, kejes3a, yris, CEpbl U
docdopa B kuciopoje

(dbu3nuecKkre U XUMHYECKUE CBOM-
CTBa, MOJy4YeHUE U IPUMEHCHHE
KHUCIIOPO/Ia.

Yemanaenueams npuanHHO-CIE -
CTBEHHBIE CBSI3U MEXIy (pusnue-
CKHMMH CBOMCTBaMH KHCJIOPOJia U
cnocod0aMu ero coOupaHus.
Ilposooums v HabrOOaMb XUMU-
YEeCKHUH SKCIIEPUMEHT I10 MOJIyde-
HHIO, COOMPAHUIO U paCIIO3HABAHUIO
KHCJIOPO/Jia C COOJIFOICHUEM MPaBHII
TEeXHUKHU Oe301macHoCTH. Onucyi-
6amb XUMUYECKUH IKCIIEPUMEHT

23

Ilpakmuuecrkas paboma 4

IMomyuenne, cobupanue u pacmo-
3HaBaHHUE KUCIJIOPO/ia

Pabomams ¢ nabopaTopHbIM 000-
pyZIOBaHUEM U HarpeBaTeIbHBIMU
mpudopaMu B COOTBETCTBHUU C Ipa-
BUJIAMU TEXHUKH 0€30MaCHOCTH.
Boinoanames nipocteiimme npuémel
oOpamieHus ¢ 1abopaTtopHbIM 000-
pyaoBaHHEM: cOOUpaTh NPUOOP
JUTSI TIOJTyYSHHUSI Ta30B, IIPOBEPSTH
€ro repMETUYHOCTh U UCIIOJIH30-
BaTh JUJISI OJTyYCHHSI KUCIIOPO/Ia.
Cobupams KUCITOPOI METOJIOM BbI-
TECHEHHS BO3yXa U pACno3Ha-
6ams KUCIIOPO/I.

Habnooamw 3a cBoiicTBamMu Be-
IIECTB U SIBJICHUSIMH, IIPOUCXO/ISI-
IIIUMHU C BEIIIECTBAMHU.
Onucwvieams XUMUYECKUN dKCTIS-
PUMEHT ¢ TOMOIIBIO PYCCKOTO
(pogHOrO) sI3bIKA U SI3BIKA XUMUH.
Cocmaensime OTYET 1O pe3yJIbTa-
TaM NPOBEAEHHOTO IKCIIEPUMEHTA

240K(

bl

Oxkcunpel. Ha3zsanus oxkcunos. Co-
craBjieHHEe (HOPMYJT OKCHUIOB IO UX
Ha3BaHusIM. [IpejcTraBuTeIn OKCHU-
JIOB: BOJIa, YIJICKUCIIBIN Ta3, Hera-
ni€éHast U3BECTh.

Buvioensams cyniecTBeHHbIE TIPU-
3HAKH OKCHIOB.
JlasamvHa3BaHUST OKCUIOB I10 UX
popmymnam.
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Homep
ypoOKa

Tema ypoka

OcHOBHOEe coaep)xaHue
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XapakTepucTtuka 0CHOBHbIX
BWAOB AeATE/IbHOCTH yyalmxcs
(Ha ypoBHe y4yeb6HbIX AeACTBUN)

Hemoncrpanmnu. Komneknuys ok-
CHJIOB.

JladopaTtopHblii onbIT. 12. [To-
MYTHEHHE U3BECTKOBOU BOABI IIPU
MPOITYCKaHUU YTIIEKUCIIOrO ra3a

Cocmasnsime GOPMYITBI OKCHIIOB
110 UX HA3BaHUSIM.
Xapaxmepuzoeams TaKuX MpeAcTa-
BUTEJIEN OKCHUJIOB, KaK BOJa, yrije-
KHUCJIBIM T'a3 1 Herani€Has U3BECTh

25Bo]

poxa

Bonopon B npupoae. ®uszuueckue
1 XUMHYECKHUE CBOMCTBA BOJIOPO-
Jla, €ro NoJy4YeHHUe U IPUMEHEHHUE.
Hdemoncrpauun. [lonydenue, co-
OupaHue U pacro3HaBaHHUE BOJO-
pona. 'openue Bogopoaa. Bzaumo-
JIEUCTBHUE BOJOPOIa C OKCUJIOM
memu(ll).

JlabopaTtopHsblii onbIT. 13. [Toiy-
YeHHE BOJ0pO/ia IIPU B3aUMO/IeH-
CTBHM LIMHKA C COJISIHOM KHUCJIOTOMU

Xapaxkmepuzoeams cOCTaB MOJIE-
KyJbl, (U3NYECKUE U XUMHUYECKHUE
CBOMCTBa, MOJIy4YEHHUE U MMPUMEHE-
HHE BOJIOpOAA.

Yemanaenueams npuunHHO-Cclie -
CTBEHHBIE CBSI3U MEXy (puzmue-
CKMMHM CBOMCTBaAMH U ciocod0aMu
coOupaHusi BOAOPOAA, MEXKIY XHU-
MHYECKUMH CBOMCTBAMH BOJOPOIa
U €ro IPUMEHEHUEM.

IIposooums n HabroOams XUMUAYIE-
CKHUH SKCIIEPUMEHT MO MOJIyYEHHIO,
CcOOMpaHMIO U PACTIO3HABAHUIO BO-
JIopoJia ¢ COOTIOICHUEM TTPABUJIT TEX-
HUKHU O6e3omacHoCTH. Onucsieams
XUMHUYECKHUH SKCIEPUMEHT
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kmuuecxkas paboma 5 Ilomyden

e, cobupaHue 1 pacro-
3HaBaHUE BOAOPOA

Pabomams ¢ nabopaTopHbIM 000-
pyZIOBaHHEM U HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBUM C TIpa-
BUJIAMU TE€XHUKH O€30TIaCHOCTH.
Bovinoansms TpOCTEUIINE TTPUEMBI
oOpamenus ¢ 1abopaTtopHbIM 000-
pyAOBaHHEM: COOMpaATh MPUOOP
JUTSI TIOJTyYCHHUS Ta30B, IIPOBEPSTH
€ro repMETHYHOCTh U UCIIOJIH30-
BaTh JUJISI MOJIy4YEHHS BOJIOPO/IA.

Cobupams BOAOPO METOJOM BBI-
TECHEHUS BO3/IyXa U pACNO3HA-
6amsb BOJOPO.

Habnowoams 3a CBOWCTBaAMHU Be-
IIECTB U SIBJICHUSIMH, TTPOUCXOJISI-
IIIAMH C BEIIICCTBAMH.
Onucvleams XUMAYECKUN IKCITEe-
PHMEHT C OMOIIBIO PYCCKOTO
(poaHOTO) SI3BIKA U SI3bIKA XUMUH.
Cocmaesnsims OTYET TO pe3ybTa-
TaM TIPOBEAEHHOTO KCIIEPUMEHTA

27Ku(

JIOTBI

Kucnotsl, ux coctas u kinaccudpu-
karusi. Manukaropsl. TaGnuia
pactBopuMocTHu. CepHasl U coJs-
Hasa KHUCJIOThI, UX CBOMCTBA U npu-
MEHEHHUE.

Jdemoncrpanuu. Komnekuus MmuHe-
pasbHBIX KUCHOT. [IpaBuino pa3das-
JIEHUS CEPOM KHUCIOTHI.
JladopaTopHblii onbIT. 14. Pactio-
3HAaBaHUE KUCJIOT C MOMOILBIO UH-
JTUKaTOPOB

Ananuzuposams cOCTaB KUCIOT.
Pacnosnasams KUCIOTHI C TIO-
MOIIBIO HHIUKATOPOB.
Xapaxmepuzoeamsb ipeICTaBUTE-
JIEW KHCJIOT: CEPHYIO U COJISIHYIO.
Onpedensims paCTBOPUMOCTD CO-
SIMHEHUI C TTIOMOIIIBIO TaOJIUIIBI
pPacTBOPUMOCTH.

Yemanaenueams npuauHHO-CIE-
CTBEHHBIC CBSI3M MEXJy CBOMCTBA-
MM CEPHOU U COJITHOW KHUCIIOT U
00JIaCTIMU UX MIPUMECHEHUSI.
Oco3nasamsb HEOOXOAUMOCTb CO-
OJIFOJICHUST TPABUJI TEXHUKH 0€30-
IMACHOCTH TIpH paboTe C KUCIOTaMU




€€

28Co]

CoJn, UX COCTaB M Ha3BaHUs.
PacTBOpuUMOCTH coieit B Boje.
IIpencraBurenu cosieii: XJIOpUI Ha-
Tpusl, KapOOHAT KaJblus, ¢pocdar
KaJIbIIHS.

Jdemoncrpanun. Komnexknus co-
nei. Tabauia pacTBOPUMOCTH OC-
HOBaHWM, KMCJIOT M COJICH B BOJEC

Xapaxkmepuzoeams COINU KaK IPO-
JYKTBI 3aMEIIEeHUs BOJIOPOa B
KHMCJIOTE Ha METaJlJI.
3anucwvieams GOpMYIIBI COJIEH O
BaJICHTHOCTH.

Has3zvieams conu 1o popmynam.
Hcnonvzoeams Tabnuiy pacTBoO-
PUMOCTH JJIs1 XapaKTEPUCTUKHU
CBOMCTB COJIEH.

Ilposooums pacuéTel 110 GopMy-
JIaM CoJIeH




12

lMpodonxceHue

XapaKkTepucTuKka OCHOBHbIX

Homep Tema ypoka OcHoBHoe colepanne BUJOB AEATENIbHOCTM YHaLMXCS
yp YP (Ha ypoBHe y4yebHbIX AeiCcTBUiA)
29—30KpmmuectBo Beniecta Uuciio Asorg po. KonnuecTBo Be- Ob6vsicHsims TIOHATHUS «KOJIUYECTBO

mectBa. Monb. MossipHas Macca.
Kpatnbie equHHALIBI U3MEPEHUS KO-
JIMYECTBA BEIlECTBA — MUIJIUMOJIb
U KWJIOMOJIb, MUJUTUMOJISIpHAS U
KUJIOMOJISIpHAas MacChl BEIIECTBA.
PacuéTrl ¢ ncrnojpb30BaHUEM ITOHS-
THU «KOJUYECTBO BEIIECTBA», «MO-
JISIPHAST Macca, «IUCIIO ABOTaIpoy.
HdemoncTpauuu. HekoTopere me-
TaJlJIbl, HEMETAJLJIbl U COCAUHCHU S

C KOJIMYECTBOM BEIIIECTBA, PABHBIM
1 monb

BEIIIECTBA», «MOJb)», «4YHUCIO ABO-
rajgpo», «MOJISIpHAS Macca.
Pewams 3a1a49u ¢ UCIIOJIB30BAHU-
€M MMOHITHUH «KOJIMYECTBO BeEllle-
CTBa», «MOJISIpHASI Macca», «4HUCIIO
ABoraapo»

31Mo

pHBIA 00BEM Ta30B

3aKd

ABoranipo. MosipHbIii 00b-

éM TazoobpasHbix BemiecTB. OTHO-
CHUTEJIbHAs INIOTHOCTH Ta3a Mo Jpy-
romy rasy.

Kpatnble enuHUIbI U3MEpEHUS —
MUJITUMOJISIPHBIN ¥ KUJTOMOJISIPHBIN
00BEMBI Ta3000Pa3HBIX BEILIECTB.
PacuéThl ¢ ncnonpb3oBaHUEM MOHS-
TUU «KOJUYECTBO BEIIECTBA», «MO-
JISIpHAsi Maccay, «KMOJSIPHBINA 00b-
€M razoB», «4HuCIJIO ABOTaJpO».
JemoHcTpauus. Mojaenbs MoJisip-
HOTO 00bEMa ra3oB

Obvsacuamb TIOHITHUS «MOJISIPHBIN
00BbEM Ta3oBy», «KHOPMAJILHBIE YCJIO-
BUSI».

Pewams 3a51aun C UCIOIb30BaAHU-
€M IOHATHUMN «KOJIMYECTBO BEllle-
CTBa», «MOJISIpHAsi Macca», «MoO-
JISIPHBIN O0BEM Ta30B», «UHUCIIO
ABoran po»

32—33H

CUETHI 10 XUMHYECKUM
YpaBHEHUSIM

Pacu€Trel ¢ ncrmonp30BaHUEM ITOHS-
THUH «KOJIHYECTBO BEIIIECTBA», «MO-
JISIpHAs Macca, «MOJISIPHBIA 00b-
€M Ta30By», «IHUCIIO ABOTapo»

Xapaxkmepuzoeams KOJINYECTBEH-
HYIO CTOPOHY XMMHUYECKUX OOBEK-
TOB U IIPOLIECCOB.

Pewams 3a1a4um ¢ UCIIOJIB30BAHUEM
MOHATUU «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHasi Macca», «MOJSAPHBIN
00BEM ra3oBy, «4UCIO0 ABOTaapo»




34Boj . OcHOBaHwus I'mnpocdepa. Kpyrosopot Boasl B Obvschamb TOHSTHA  «OCHOBa-
npupoje. Pusznyeckue U Xummuye- HUSD», «IIETIOUM», «KauyeCTBEHHas
CKH€ CBOMCTBA BOJIBI: B3aUMO/ICH- peakus», «UHIAKATOPY.
CTBHE C OKCUJAMH. Knaccugpuyuposams ocHOBaHUS
OcHoBanusl, ux cocrtaB. PacTtBopu- 110 paCTBOPUMOCTH B BOJIE.
MOCTh OCHOBaHMH B Boje. M3me- Onpeodenams o popmyne npu-
HEHHE OKPACKU WHIWKATOPOB B Ha/JIC)KHOCTh HEOPTaHUUYECKUX Be-
uiesiouHoi cpene. llpencrasurenu IIECTB K KJIacCy OCHOBaHUM.
LIeJIOYEeN: TMAPOKCHUBI HATPUS, Xapaxkmepuzoeams CBOUCTBA OT-
KaJIusi ¥ KaJIbIIHS. JIENBHBIX MpEJICTaBUTEIeH OCHOBA-
Jdemoncrpauun. Komekmus oc- HUU.
HOBaHMM. Hcnonvzoeams Tabnuily pacTBo-
JlaGopaTtopHblii onbIT. 15. M3me- PUMOCTH JUJIsl ONIpEJIeICHUs pac-
HEHHE OKPACKHU MHIUKATOPOB B TBOPUMOCTH OCHOBAaHUIA
IIeJI0YHOM cpefie

35Padq Bopel. MaccoBass noms PacTBOpuTens u pactBOpEHHOE Be- ObvscHamb TIOHATHE  «MaccoBast

pacTBOPEHHOIO BEIIECTBA

mectBo. PactBopsl. PacTBOopenue.
I'mapatel. CobBaThl. MaccoBast
JIOJISI pACTBOPEHHOTO BEIIIECTBA.
Pacuérrl, cBsA3aHHBIE C HUCIIOJIB30-
BaHWEM ITIOHSTHSI «MaccoBasl T0Js
pacTBOPEHHOTO BEIIECTBAY.
JladopaTopHblii onbIT. 16. O3Ha-
KOMJICHHME C IpernapaTtamMy JIOMalil-
HEHW MJIN IIKOJIbHOM alrTeyKu —
pacTBOpaMu TMEpOKCcHAa BOJAOPOa,
CIIUPTOBOI HACTOWKM Moda U am-
MHakKa

JIOJIsl pAaCTBOPEHHOTO BEIIIECTBAY.
Yemanasnueams anamorun ¢ o0nb-
EéMHOM JTOJIeH KOMITOHEHTOB Ta30-
BOM CMECH.

Pewams 3agaun ¢ UCIOJIL30BAHUEM
HNOHSTHUI «MaccoBas I0JIsI DJIEMEHTA
B BEIIIECTBE», KMACCOBasi JI0JIs pac-
TBOPEHHOTO BEIIECTBA», «OOBEMHAS
JIOJISI Ta3000pa3HOTO BEIIECTBAY




S€

3671p

kmuueckast paboma 6IIpuroros

€HHEe pacTBoOpa C 3a-
JIJAHHOW MacCOBOH JI0JIEH pacTBO-
PEHHOTO BElEeCTBA

Pabomams ¢ nabopaTopHbIM 000-
pyIOBaHHEM U HarpeBaTEeIbHBIMU
npudopaMu B COOTBETCTBUM C Tpa-
BUJIAaMU TE€XHUKH O€30TIaCHOCTH.
Buvinoansame nipocteiime puémbl
oOpaitenus ¢ J1abopatopHbIM 000-
pYZAOBaHUEM: C MEPHBIM IIWJINH/I-
poM, ¢ BECaMHu.

Habnwooams 3a cBOiCTBaMH Be-
LIECTB U SIBJICHUSIMH, IPOUCXOISI-
[IMMH C BEIIIECTBAMHU.
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lMpodonxeHue

Homep
ypoka

TeMma ypoka

OCHOBHOEe copiep)aHune
ypoka

XapakTepucTtuka 0CHOBHbIX
BMAOB AeATE/IbHOCTH yyalmxcs
(Ha ypoBHe y4yebHbIX AeUCTBUM)

Onucvieams SKCIEPUMEHT C I10-
MOIIBIO PYCCKOTO (POJHOIO) A3bIKa
U sA3bIKA XUMHUHU.

Cocmaensimes OTYETHI IO pe3yibTa-
TaM MPOBEAEHHOIO PKCIIEPUMEHTA.
T'omoeumbs pacTBOpPBHI C OoIpee-
JIEHHOW MacCOBOM AOJIEN pacTBO-
PEHHOTO BELIECTBA

auinuu oKcnepumerm BBIpaIJ_[I/IB

Ve KPUCTAILIOB aJto-
MOKaJINEBBIX KBAaCIIOB MM METHO-
ro Kynopoca

Buvinonnames 6e3onacHble B 10-
MAaIllHUX YCJIOBUAX dKCIEPUMEHTHI,
MIPOBOJAUTH HAOIIOICHHUS 32 POCTOM
KPUCTAJLJIOB.

Odgpopmnsams OTYET O TIPOACTAHHOMN
paboTe ¢ TOMOIIBIO PYyCCKOTO
(pomHOTO) A3BIKA U SI3bIKA XUMHUH

3700¢

6IJ_[eHI/Ie 1 CUCTCMaTu3anus 3HaHul o TeMe «Baxueiime npeaACTaBUTCIIN HCOPTAHUYCCKUX BCUICCTB.
KommgecTBeHHBIEC OTHONICHUS B XUMHUHD)

38Kor

mpoOJlbHAA pa60ma no teme «BaxuHeiniume npeaACTaBUTCIIN HCOPTraHNMYCCKUX BCUICCTB. KonuuecTBeHHsbie

OTHOLICHUA B XUMHHN))

OCHOBHbI€ K/1aCCbl HEOPraHM4YeCKUX coeauHeHun (10 y)

390k

JIbI, UX Kiaccu@ukamus
" XUMHYECKHE CBOMCTBA

O06o001IeHe CBEJIEHUN 00 OKCH-
ax, X Kiraccuukaimy, Ha3Ba-
HUAX U cBoMicTBax. CriocoObl 1mo-
JIy4E€HUsT OKCHUIOB.
JlabopaTtopHbIe onbIThI. 17. B3a-
HUMOJICHCTBUEC OKCUIA KAIBIIHS C
Bogoi. 18. [TomyTHEeHHE U3BECTKO-
BOM BOJbI

OOvsichsams TIOHSATHS ~ «HECOJIe-
oOpasyroniue OKCHIB», «coiaeobdpa-
3YIOIINE OKCUABDY,  «OCHO [|BHBIE
OKCHIBDY, «KHUCIIOTHBIC OKCHJIBI.
Xapaxmepuzoeams 001IE XUMUYE-
CKHE CBOMCTBA COJICOOpa3YIONINX
OKCHJIOB (KHCIIOTHBIX M OCHO[ |BHBIX).
Cocmasnsimes ypaBHEHHUS PEAKIUN C
y4acTHEM OKCHJIOB.




LE

Habnooame 1 onuceieams ¢ mo-
MOIIIBIO PYCCKOTO (POIHOTO) sI3bIKA
U SI3bIKa XUMHU PEAKIIUH C y4aCTH-
€M OKCHJIOB.

Ilposooums ¢ coboiIeHueM npa-
BHWJI TEXHUKH 0€30MaCHOCTH OIIbI-
TBI, TTIOJTBEPKAAIOIINE XUMUIECCKUE
CBOMCTBA OKCHIOB

400c]

OBaHUs, WX Kiaccudu-
Kanusa U XUMHUYECKHE CBOM-
cTBa

OcHoBaHUs, UX KJIacCUpUKaIHS,
Ha3BaHMSI, CBOMCcTBa. B3anmoieii-
CTBHE C KHACJIOTAMH, KUCIOTHBIMH
OKCHJIaMU, COJISIMU. Pa3iioskeHne
HEpacTBOPUMBIX ocHOBaHHU. Cr10-
COOBI MOJIYYSCHUSI OCHOBAHUI.
JladopaTtopHblie onbIThI. 19. Pe-
akmus Herrpanusanuu. 20. Io-
ayuenue ruapokcuaa meau(ll) u
€ro B3aMMOJACUCTBHUE C KHUCIJIOTOM.
21. Pa3znoxxeHne TUIPOKCHIA Me-
nu(ll) mpu HarpeBanuun

Cocmasnsames ypaBHEHUs peakUUil
C y4acTHUEM OCHOBAHMU.
Habrrooams n onuceleams peak-
IIMH C y4aCTUEM OCHOBAHHUM C MO-
MOIIBIO PYCCKOr0o (POJIHOIO0) A3bIKA
U sI3bIKAa XUMMUH.

IIpo600ums OMBITHI, IOATBEPKIAA-
IOILIME XMMHUYECKHE CBOMCTBA OC-
HOBAHUH, C COOTIOEHUEM MPaBUII
TEXHUKH O0€30MMaCHOCTHU

41—42K

CJIOTHI, UX KJ'IaCCI/I(l)I/IKa-
Ul 1 XUMHYECKUE CBOMCTBA

Kucmortel, ux kimaccuduranus

n HasBaHug. OOIIMe XUMHYECKHE
CBOMCTBa KUCJIOT. B3aumonei-
CTBHE KHCJIOT C METaJJIaMH.
ONEeKTPOXUMHUYECKUN psiJi Hamps-
’KeHUM MeTaioB. Bzaumoeii-
CTBHE KHUCJIOT C OKCHJIAMH METal-
JoB. B3aumoaeiicTBue KHCJIOT C
OCHOBAHUSIMU — PEAKIIUs HEU-
Tpanu3aunu. Bzaumonencreue
KHUCHOT ¢ conssMu. [lomyuenue
OECKHCIOPOIHBIX U KUCIIOPOJICO-
JIepKalIUX KUCIIOT.
JlaGopaTtopHbie onbIThI. 22. B3a-
HMOJICHCTBHE KHCJIOT C MeTaJjljla-
mu. 23. BzaumMogeiicTBue KUCIOT C
COJISIMH

Xapaxmepuzosamsb 00IINE XUMU-
YeCKHE CBOMCTBA KHCIIOT.
Cocmaensims ypaBHEHUSI pEaKIui
C y4acTHEM KHUCIIOT.

Habnooams u onucsieams ¢ 1o-
MOIIILIO PYCCKOTO (POJIHOTO) SI3BI-
Ka U A3bIKa XUMHH PEaKIIUH C
y4acTHEM KHUCIIOT.

Ilposooums ONMBITHI, MOATBEPIKIA-
IOIIME XUMHUYECKIE CBOMCTBA KHC-
JIOT, C COOTIOZICHUEM TIPABUIT TEX-
HHUKH 0€30HaCHOCTH
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lMpodonxeHue

Homep
ypoka

TeMa ypoka

OCHOBHOE cofep)XaHue
ypoka

XapaKTepucTtuka OCHOBHbIX
BUAOB AEATE/IbHOCTH yyalumuxcs
(Ha ypoBHe y4yebHbIX AeUCTBUM)

43—44(

JIH, X Kiaccudukanus
1 XUMHYECKHE CBOICTBA

Conun, ux xinaccupuKaIims U CBOH-
cTBa. PacTBOpuMOCTH coJieil B BO-
ne. BzammopeiicTBue cojieii ¢ Kuc-
JIOTaMHU M 1ejioyamMu. Bzaumonen-
CTBHE COJICH C MeTaJlJlIlaMH,
0COOCHHOCTH ATHX peakiuii. B3a-
HMOJICUCTBUE COJICH C COISIMU.
JlaGopaTtopHble onbIThI. 24. O3Ha-
KOMJICHHE C KOJIJICKIIUEH COJICH.
25. BzaumopeiictBue cynbdara
meau(ll) ¢ xxenezom. 26. Bzaumo-
JEUCTBUE COJICH C COISIMU

Paznuuams nonsiTust  «cpegHue
COJINY, «KUCJIBIE COJIN, KOCHO[ |BHBIE
COJIN.

Xapaxmepuzosamv 00OITHUE XUMU-
YEeCKHE CBOMCTBA COJICH.
Cocmasnsims ypaBHEHHS peaKIIUid
C Y4aCTHEM COJIEN.

Ha6ﬂl0()am13 U onuceleams C 110-
MOIIIBIO PYCCKOTO (POJHOTO) SA3bIKA
U sI3bIKa XUMWUU PEAKIUH C yUa-
CTHEM COJICH.

IIpo6ooumsb OMBITHI, MOJITBEPKIA-
IOIIME XUMHUYECKHUE CBOMCTBA CO-
JIeH, ¢ COOJIIOICHUEM MPaBUIT TEX-
HHUKH O0€30I1aCHOCTH

45T eH

THUYECKas CBSI3b MEXKY
KJIacCaMM HEOPTaHUYECKHUX
coeIUHEHUN

I'eneTnueckue psiabl MeTaAILIA U
HeMmeTasuia. ['eHeTudeckas CBSI3b
MEXy KJIaCCaMH HEOPTraHUYECKUX
BEIIECTB.

JlabopatopHblii onbIT. 27. ['eHe-
THUYECKasi CBsI3b Ha MPUMEPE CO-
eJIMHEHUN MeJIHu

Xapaxmepuzoeams NOHSITUE «Te-
HETHUYECKUU PSII».
Hnnmocmpuposams TEHETUYECKY IO
CBSI3b MEXKIy BEIIECTBAMU: IPO-
CTOE€ BEIIECTBO — OKCHUO —
TUJPOKCHUJ — COJIb.

3anucvieams ypaBHEHUS peaKInid,
COOTBETCTBYIOIIUX MMOCIICIOBATEIb-
HOCTH  (IIEMOYKE) MpEeBpaLICHUN
HEOPTaHWYECKHUX BEIIECTB Pa3iuy-
HBIX KJIACCOB

4611p

Kmuueckas paboma 1Peienne

DKCIICPUMCHTAJIbHBIX 3a-

Ja4d I10 TCMC «OCHOBHBIE KJIaCChI
HEOPraHNYCCKUX COCIUHEHU

Ymemw oOpamarscs ¢ mabopaTop-
HBIM 00OpYIOBaHUEM U HArpeBa-
TEeJIBHBIMU ITPUOOPAMU B COOTBET-
CTBHUU C MPaBHJIAMU TEXHUKHU 0e€3-
OTIaCHOCTH.

Pacnosnasams HEKOTOPHIE aHUO-
HBI U KATUOHBI.




6€

Habmooams cBOWCTBA 3IEKTPOIIH-
TOB U TIPOUCXOISIINX C HUMH SIB-
JICHUH.

Habnrooams n onucvieams ¢ no-
MOIIBIO PYCCKOTO (POJHOIO) SI3bIKa
U SI3bIKa XMMHUH PEAKIUU C yJa-
CTHEM BJIEKTPOJINUTOB.
Dopmynuposams BBIBOIHBI TI0 pe-
3yJabTaTaM MPOBEAEHHOTO YKCIIEPH-
MEHTa

47004

6IJ_I€HI/I€ U CHUCTEMAaTHU3alus 3HAHUM 110 TEME «OCHOBHBIC KJIACCEHI HCOPraHUYCCKUX COC,I[PIHﬁHPIﬁ))

48Ko

mpoJibHAasl pa6oma o TemMe «OCHOBHEBIC KITaCCHI HCOPIraHHUYICCKUX COCIUHCHU)

Mepnoanuyeckn 3aKOH U Nepuoanyeckas CUCTeMa XMMUYECKUX 3/IEMEHTOB
O. L. MeHpeneeBa. CTpoeHue aTtoMa (8 u)

49EcT]

CCTBEHHBIC CEMENCTBA XH-
MHYECKUX AJIEMEHTOB. AMQO-
TEPHOCTh

EcTecTBeHHbIE cemelicTBa XUMUYe-
CKHX 3JIEMEHTOB: IIIE€JIOUYHBIEC U I1Ie-
JIOYHO3EMeJIbHBIE METaJlIbl, Tajlo-
FeHbl, UHEpPTHBIE  (OJaropoaHbIe)
ra3el. AMdoTepHOCTb. AMdoTep-
HbIE€ OKCHU/JIbI U THAPOKCHUIbI. KoM-
IJIEKCHBIE COJIU.

Jlabopatopusblii onbIT. 28. Ilony-
yeHue aM(pOTEepHOro THAPOKCUIA U
HCCJIEJIOBAaHUE €r0 CBOMCTB

ObvsacHuamb PU3HAKH, TTO3BOJISTIO-
mue oObEeIMHATH TPYIIIBI JIEMEH-
TOB B €CTECTBEHHBIE CEMENCTBA.
Packpvieams XUMAYECKUN CMBICH
(PTUMOJIOTHIO) HAa3BaHUM ecTe-
CTBCHHBIX CEMEUCTB.
Apeymenmuposams OTHOCUTENb-
HOCTb Ha3BAaHUSl «HUHEPTHBIE Ta3bD).
Obvsacuams noHsiTue  «amporep-
HBIE COCTUHEHUSD.

Habnrooams u onucvieams peax-
LMY MEX/1y BEIIeCTBaMH C IIOMO-
IIBIO PYCCKOTO (POJHOIO) sI3bIKa U
SI3bIKA XUMHUU.

Xapaxkmepuzoeams TBOUCTBEHHBIN
XapaKTep CBOUCTB aM(pOTEPHBIX
OKCHUJOB U THJIPOKCHUJIOB.
IIpo6ooums ONBITHI IO MOJTyYe-
HUIO U TIOITBEPKICHUIO XUMHUYe-
CKHX CBOMCTB aM(OTEPHBIX OKCH-
JIOB U TUJIPOKCHUJIOB C COOJIIOACHU-
€M IIPaBUJI TEXHUKHU 0€30MMacHOCTH
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lMpodonxceHue

Homep

OcHOBHOEe coaep)xaHue

XapaKTepucTuka OCHOBHbIX

ypoka Tema YPOKa ypoka BUAOB AEATE/IbHOCTU Y4YaLIUXCAH
(Ha ypoBHe y4yeb6HbIX AeUCTBUN)
500T]peITHE TEPUOIUIECKOTO OTtkpritue 1. 1. MenaeneeBsim Paznuuams eCTECTBEHHYIO U HC-
3akoHa /[. 1. MeneneeBbIM NEepUOINYECKOT0 3aKOHa U cO3/a- KYCCTBEHHYIO KJIaCCU(PUKALINU.
HHUE UM NEPUOJNYECKON CHCTEMBI Obvsacuamyb, IoOYeMy TIepHOaUYE-
XUMHYECKUX DIJIEMEHTOB. CKHI 3aKOH OTHOCAT K €CTECTBEH-
JlemouncTpanuu. Pazauaneie ¢op- HOM KJaccu(pUKAIITIH.
MBI TaOJIMIT TEPUOTUYECKON CHUCTe- Mooenuposams XUMHYECKHE 3aKO0-
Mbl. MoaenupoBaHue MMOCTPOCHHUS HOMEPHOCTH, BBIJIENSS CYILIECTBEH-
NEePUOAUYECKON CUCTEMBI HBIE XapaKTePUCTUKU O0OBEKTa U
. . Menneneena MIPEACTABIISISI UX B IIPOCTPAHCTBEH-
HO-Tpa)MIE€CKOM NN 3HAKOBO-
CHUMBOJIHUECKOH (popme
510cy oBHBIE CBEIEHUS O CTPO- ATOMBI Kak popma cylIecTBOBa- ObvscHAmMb, 4TO TAKOE «IIPOTOHY,
€HUH aTOMOB HUS XUMHUYECKUX 3JIeMeHTOB. Oc- CHEUTPOH», «INEKTPOH», «XUMHUUE-
HOBHBIE CBEJICHHUSI O CTPOCHUU CKHMU BJIEMEHT», «MacCOBOE UHC-
aToMOB. /[oKa3aTenbCcTBa CI0KHO- JIO».
CTH cTpoeHus: aroMoB. OnibIThI Pe- Onuceleams CTPOCHHE sIApa aTo-
3epdopna. [Ltanerapuas monens Ma, UCIIOJIb3Ysl NEPUOJUYECKYIO
CTPOEHHUS aToMaA. CHUCTEMY XMMHUUYECKHUX BJIEMEHTOB
CocraB aTOMHBIX siJIep: TPOTOHBI, . . Menneneena.
HelTpoHbl. MaccoBoe uncio. CoBpe- Tlonyuams nadopmanmio 1o xXu-
MEHHOE€ OIIpeeIIeHUE TTOHATUS «XU- MHUH U3 PA3JIMYHBIX UCTOYHUKOB,
MHUYECKUHN d51eMeHT». OTHOCUTENb- ananuzuposams €€
Hast aTOMHas macca. Bzanmo cBsi3b
MOHATUH «IIPOTOH», KHEUTPOH», KOT-
HOCHUTEJIbHAsl aTOMHAas Macca.
JdemoHncTpauuu. Mojsean aToMOB
XUMHYECKHUX DJIEMEHTOB
52CtgoeHue 3IeKTPOHHBIX Mukpomup. DnekTponsl. CTpoeHue Obvscnams TOHITHE «IJIEKTPOH-

000JI0UEeK aTOMOB

SHEPreTHYECKUX YPOBHEH aTOMOB
xumnyeckux smemenros 1—20. ITo-
HSTHE O 3aBEPIIEHHOM 3JICKTPOH-
HOM CJI0€

HBIU CJIOW», WU «IHEPTETHYECKUN
YPOBEHBY.

Cocmasnsims CXeMbl pacripejesie-
HUA DJICKTPOHOB I1O0 3JICKTPOHHBIM
CIIOSIM B DJIGKTPOHHOM 000J0YKe




53I1ej

HOJINYECKasl CUCTEMa
XUMHUYECKUX DJIEMEHTOB
J1. 1. MeH neneeBa

N3oTomnbl. dusndecKuii CMBICIT
CUMBOJIMKHU MMEPUOJUUECKON CU-
crembl. CoBpemeHHas popmynu-
pOBKa MepUOAUIECKOTO 3aKOHA.
N3MeHeHUsT CBOIICTB DJIEMEHTOB B
Mepruoaax U rpyniax Kak QyHKIHUs
CTPOCHHUS DICKTPOHHBIX 000JIOUCK
aTOMOB.

Packpvieams GU3NIeCcKii CMBICI
MHOPSIAKOBOIO HOMEPA XUMHYECKOTO
3JIEMEHTA, HOMEpa Nepuosa U HO-
Mepa rpyniibl.

ObvsacHuamb 3aKOHOMEPHOCTH W3-
MEHEHHUSI METAJUIMUYECKUX U HeMe-
TaJJIMYECKUX CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COCIUHEHUI B
nepuoaax u rpynmax

54—55X

apakTepUCTHUKA DJIEMEHTAa
MO €ro TMOJ0XEHUIO B IepH-
OJIMYECKOM CHCTEME

XapakTepucTHKa 3JIe€MEeHTa-MeTall-
Jla ¥ dJIEMEHTa-HeMeTasa o ux
IIOJIOKEHHUIO B IEPUOANYECKON CHU-
CTeME XMMHUYECKHUX JIEMEHTOB

J1. 1. Menneneena.
JdemoHcTpauuu. Mojienu aToMOB
aJIeMeHTOB 1—3-T0 1IeproioB

Xapaxkmepuzoseams XUMUYECKHUE
3JeMeHThl 1—3-T0 NepruooB Mo ux
I1OJIO’KEHUIO B IEPHUOIUYECKON CH-
CTeM€ XUMHUUYECKHUX IIIEMEHTOB

J. 1. Menneneena.
Apaymenmuposams CBOUCTBA
OKCHJIOB Y THIPOKCHUIOB METAIOB
U HEMETAJJIOB ITOCPEACTBOM YpaB-
HEHUU peaku

563H4

HUeHHE TIEPUOJIUYECKOTO
3aKOHa U TIEPUOAUYECKON
CUCTEMbI XUMHUYECKUX 3JIe-
menToB . 1. MengeneeBa

CooOmieHus ydanumxcs o )KU3HH,
Hay4YHOW M OOIIECTBEHHOU Jesi-
TenbHocTHU . 1. Menneneena

Onpedenamb NUICTOYHUKUA XUMUYE-
CKOU mHGpOpPMAITHH.

Tlonyuams HEOOX0oaUMYIO HH(pOPMA-
LIMIO U3 PA3IMYHBIX HICTOYHUKOB,
ananuzuposams €€, ogpopmisime VH-
(hopMallMOHHBIN IPOAYKT, npe3eH-
moeams €ro, ecmu HAy4IHYIO JIHC-
KYCCHIO, OMCmausams CBOX TOUKY
3pPEHUS UIIHU KOPPEKMUpo8amas e&

XumMunueckasn cBfisb. OKUCIUTENIbHO-BOCCTAaHOBUTE/bHbIE peaKLuumn (8 u)
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57Uo

Hasl XUMHWYecKast cBsI3b MoHHas X

MUYECKasl CBSA3b.
Honbl, 0OpazoBaHHBIE aTOMaMU
METaJI0B U HeMeTauIoB. CXeMBbI
00pa30BaHUsI HOHHOM CBSI3U 1A
OuHapHBIX coequHeHui. loHHas
KpUCTaJUTn4YecKasl pemeérka u Gu-
3UYECKHE CBOMCTBA BELIECTB C
3TUM TUTIOM peméTku. [Torsatue o

Oo0vsacHamb, 9TO TaKOE MOHHAS
CBSI3b, HOHEI.

Xapaxmepuzosamsb MEXaHU3M 00-
pa3oBaHUS NOHHOM CBSI3U.
Cocmasnsimeb CXeMbl 00pa30BaHUS
HOHHOM CBSI3H.

Hcnonvzosams 3HAKOBOE MOJIEIH-
poBaHue.
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lMpodonxeHue

XapaKkTepucTuKka OCHOBHbIX

';g';':g Tema ypoka Ocuosuog;gﬁ%pmaﬂue BUAOB AEATENIbHOCTM YHaLMXCS
(Ha ypoBHe y4yebHbIX AeUCTBUM)
(opmynbHON eTMHHIIE BEIIECTBA. Onpeoenams TATT XUMUYECKOMN
Jdemoncrpanuu. Buneodpparmen- CBsI3M 110 (hOopMYyJie BEIIECTBA.
ThI U ciaanabel «MoHHas xuMmu4de- Ilpusooums ipuUMeEpHI BEIIECTB C
ckas cBs3b». Kossekius BemecTn HOHHOM CBS3bIO.
C MOHHOM XHUMHWYECKOU CBA3BIO. Yemanasnuseams npudanHHO-CIIE -
Mojenu HOHHBIX KpUCTaJJINYe- CTBEHHBIE CBSI3U MEXYy COCTaBOM
CKHX PELIETOK BEIIIECTBA U BUJOM XUMHUUYECKOU
CBsA3U, MCIKIY HOHHOMU CBS3BIO U
KPUCTAUTMYECKUM CTPOEHUEM Be-
IIECTBA, MEXK/Ty KPUCTAJIIMYECKUM
CTPOCHHEM BEIIEeCTBa U ero (pusu-
YECKHMMHU CBOMCTBaAMU
58KoBaj| HTHast XuMu4yeckas KoBaneHTHass XuMu4yecKkas CBs3b. ObvsacHuamob TIOHSITHSL  «KOBaJICHT-

CBs3b

DNEeKTPOHHBIE U CTPYKTYpPHBIE (POp-
myJibl. BanentHocts. KoBanenTHas
HenoJjsipHas cBsi3b. CxeMbl 00pa3o-
BaHWS KOBAJIEHTHOM CBSI3U B OU-
HapHBIX COeqUHEHUsIX. MoJeKysip-
Hasi U aTOMHas KPUCTAJUIMUECKHUE
PEMETKN U CBOMCTBA BEIIECTB C
3TUM TUIIOM PEUIETOK.
JlemoncTpanuu. Buneopparmen-
ThI U cnanjael «KoBajeHTHas XH-
Mu4YecKas cBsa3b». Koeknus Be-
[IECTB MOJICKYJISIPHOTO U aTOMHOTO
cTpoeHus. Moaenu MOJICKYISIPHBIX
YW aTOMHBIX KPUCTAJUTUYECKUX pe-
OIETOK

Hasl CBA3b», «BAJICHTHOCTbY.
Cocmasnsims cxeMbl 00pa30BaHUs
KOBAJIECHTHOM HETOJSPHOU XUMU-
HEeCKOU CBSI3U.

Hcnonvzoeams 3HaKOBOE MOJICIIH-
poBaHmue.

Onpedenssims THN XUMUYECKOU
CBsI3M 110 (hOpMYyJIe BEIIECTBA.
IIpusooums ipuMepbl BEIIECTB C
KOBAJIEHTHOM CBSI3bIO.
Yemanaenueams ipuauHHO-CIIE-
CTBEHHBIE CBSI3H MEXy COCTaBOM
BEIIIECTBA U BUJIOM XUMHUYECKOU
CBSI3U, MEXKJIy KOBAJICHTHOM
CBSI3bI0 U KPUCTAIUTMYECKUM CTPO-
€HHEM BEIIeCTBa, MEXIy KPHUCTaII-
JINYECKUM CTPOCHHUEM BEIIEeCTBa U
ero pu3nIeCcKuMHu CBOMCTBAMU




59Kot

AJICHTHAsA HCIIOJIAApHAas U
OJIsIpHasA XUMHUYCCKasl CBA3b

DJIeKTPOOTPULIATENILHOCTD. Psij1
anekTpoorpunarensHoctu. Kosa-
JICHTHAsl HENOJIAPHAsS U NOJIsIpHAs
XuMudeckas cBsa3b. Jlunons. Cxe-
Mbl OOpa30BaHUsI KOBAJIEHTHOMN
TIOJISIPHOM CBSI3M B OWHAPHBIX CO-
eIMHEeHUAX. MoneKkysapHas u
aTOMHas KPUCTAJUINYECKHUE PEeIIET-
KU U CBOMCTBA BEILIECTB C 3 TUM
THUIIOM PELIETOK.

JdemoncTpanuu. Mojenu MoJeKy-
JIAPHBIX U ATOMHBIX KpUCTAJUINYe-
CKUX pPEIIETOK

Ob6vsicHsimb NOHITHS KKOBAJICHT-
Hasi MIOJISIPHASI CBSI3bY, «IJIEKTPO-
OTPHUILIATEIILHOCTBY, «BO3TOHKA»,
WIN «CYyOJIIMMAaITusD.

Cocmasnsimes cxembl 00pa30BaHUS
KOBaJICHTHOM MOJISIpPHON XUMUYE-
CKOM CBSI3H.

HUcnonvzo6ams 3HAaKOBOE MOIEIIH-
poBaHHUe.

Xapaxmepuzosamsb MEXaHU3M 00-
pa3oBaHUs MOJSIPHON KOBAJICHT-
HOM CBSI3H.

OnpedensamvTAN XUMHUYIECKOH
CBsI3U 110 (hOpMyJie BEeIIeCTRA.
Ilpusooums IpUMeEpPHI BEIIESCTB C
KOBAJIEHTHOM ITOJSIPHOU CBA3BIO.
Yemanaenueamps npuunHHO-CIie -
CTBEHHBIE CBSI3U MEXKJly COCTaBOM
BEII[ECTBA U BUJIOM XHUMHYECKOI
CBSI3H, MEXK/Ty KOBaJICHTHOM CBsI-
3bI0 U KPUCTAJUIMUYECKUM CTPOCHU-
€M BEIIeCTBa, MEXK/Ty KpUCTaJIIH-
YECKUM CTPOCHHEM BEIlIECTBA M
ero (QU3NYEeCKUMHU CBOMCTBAMM.
Cocmasnsimes GOpMyITbl OWHAPHBIX
COEIMHEHNH 10 BAJICHTHOCTH U HA-
X00umb BAJICHTHOCTH DJICMEHTOB I10
(opmyiie GMHAPHOTO COCTUHEHMUSI.
Hcnonvzosams MaTepuaibHOE MO-
JISTUPOBAHNEC




€y

60Me

aJJIM4YeCcKasad XUMHNYCCKasid
CBsA3b

MeTannnyeckass XUMHUYECKast CBSI3b
U MEeTaJNTMYeCcKas KpucTajinie-
ckas pemétka. CBOWCTBa BEIIECTB
C OTHUM THUIIOM peIETKA. Ennnas
Opupoaa XUMUYECKUX CBS3EH.
JdemoHcTpauun. BuneodpparmeHTsl
" cnanapl «MeTtajmmyeckass XUMH-
yeckas cBsI3b». Koiieknusa «Me-
TaJUIBl ¥ CILIABED.

Ob0vsacHAmMb, 9TO TAKOE METAIJIN-
gyecKas CBA3b.

Cocmasnsimes cXemMbl 00pa30BaHUS
METaJUIHYECKOM XUMHUYECKOM CBSI3H.
Hcnonvzosams 3HAKOBOE MOEIIU-
poBaHue.

Xapaxmepuzosamsb MEXaHU3M 00-
pa3oBaHUs METAJUTUYECKON CBS3U.
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lMpodonxeHue

Homep
ypoka

Tema ypoka

OcHOBHOE coaep)XaHue
ypoka

XapaKTepucTuka OCHOBHbIX
BMUAOB AEATE/IbHOCTH yyalmxcs
(Ha ypoBHe y4yebHbIX AeACTBUN)

Jlabopatopusblii onbiT. 29. U3ro-
TOBJICHUE MOJIEIIH, WIUTIOCTPUPYIO-
el 0COOEHHOCTH METAJIMYECKOU
CBSI3U

Onpedenams TUT XUMUYECKOU
CBsI3M 110 (hOpMYyJI€ BEIIECTBA.
Ilpusooums ipuMepbl BEILIECTB C
METAJIMYECKOM CBA3BIO.
Yemanasenueamys mpuanHHO-CIieq-
CTBEHHBIE CBSI3U MEX/Iy COCTaBOM
BEIIECTBA U BUJOM XUMHWYECKOU
CBSI3U, MEXKJY METAIIMYECKON CBSI-
3O U KpI/ICTaJ'IJ'[I/I‘—IeCKI/IM CTpOGHI/I-
€M BEIIEeCTBa, MEX/1y KPHUCTAJIIU-
YEeCKHUM CTPOCHHUEM BeIleCTBa U
ero GU3N4eCKUMHU CBOHCTBaMHU.
HUcnonvzosams MaTepuaibHOE MO-
JAEeTUPOBAHUEC

61Crg

eHb okuciacHUsa CTEIIeHb OKUCI

nsi. CpaBHEHUE

CTENEHU OKMUCJIEHUS U BaJIEHTHO-
ctu. [IpaBuia pacuéra creneHeun
OKHCJICHUS 1o (popMysiaM XUMHUYE-
CKHMX COCITMHECHUMN

Ob6vsicuamb TIOHSTHSL ~ «CTCIICHb
OKHCIJICHUSI», «BaICHTHOCTBY.
Cocmasnsimos GOpMyIIbl OMHAPHBIX
COCJIMHEHU HAa OCHOBE OOIIIETO
cnoco0a uxX Ha3BaHUM.
CpasHuseams BaJICHTHOCTh U CTe-
IICHb OKUCJICHUSI.

Paccuumsieams cTeneHn OKHCIIE-
HUS 110 HOpMyJIaM XUMHYSCKHUX
COEIMHEHNN

620k

HCJIUTCIBbHO-BOCCTAHOBH -
TCIAbHBIC pCAKIIUHN

OKUCIUTENBHO-BOCCTAHOBUTEIb-
HbIE€ pEaKIUH.

OmnpeneneHue CTerneHer OKUCIeHUs
3JIEMEHTOB, 00pa3yIOIIUX BeEIecTBa
pa3HbIX Ki1accoB. Peakuuy MOHHOTO
00MEHa U OKHUCIIUTEIbHO-BOCCTAHO-
BUTENbHBbIE peakuu. OKUCIUTEID

ObvsicHaAmMb OHITHUS «OKHUCITATEITh-
HO-BOCCTaHOBUTEIILHBIC PEAKITUN,
«OKHUCIIUTEIIb», «BOCCTAHOBUTEIIbY,
«OKHCIICHUE», «BOCCTAHOBIICHHUEY.
Knaccugpuyuposams xumuueckue
peakuuu 1o MpU3HAKY W3MEHEHUS
CTeTeHEeH OKUCIIEHUS JIEMEHTOB.




SP

U BocCTaHOBUTEIL. OKHCIIEHUE U
BoccTaHoBJieHHe. CocTaBJicHUC
YpaBHEHUU OKHUCIUTEIIHLHO-BOCCTA-
HOBUTEJILHBIX PEAKIIUI METOI0M
AJIEKTPOHHOTO OanaHca.
JdemoncTpauuu. Bzanmoneiicteue
IIUHKA C CEPOM, COJISTHON KUCIO-
toit, xnopugom meau(ll). Fopenne
MmarHusi. BzaumoaencTeue Xjiaop-
HOU U CEPOBOAOPOIHOM BOABI

Onpedenssms OKUCIUTEIb U BOC-
CTaHOBUTEJIb, MPOILECCHl OKHUCIIE-
HUSI 1 BOCCTAaHOBJICHHSI.
Hcnonvzoeams 3HAKOBOE MOJEIH-
poBaHue

6306

OIieHMe U cucTeMaTu3alus 3HaHui o remam «lleproanueckuii 3aKOH ¥ IEpUOIUUECKasi CHCTEMA
xumuueckux 35eMeHToB 1. 1. MenneneeBa. CtpoeHue atoma» U « XUMHUYecKas CBsA3b. OKUCINTEIBHO-BOC-

CTaHOBUTCJIbHBIC pCAKITUN»

64 Kor

mpoavhas paboma 1o TemaM «lleproanyuecknii 3aKoH U MEPUOIUIECKAsI CUCTEMA XUMHUYECKHUX 3JIEMEHTOB
. . Menneneea. CtpoeHne atoMa» U «XUMHYecKas CBsi3b. OKUCINTEIHFHO-BOCCTAHOBUTEIbHBIC PEAKITUMY

PesepBHOE BpeMst — 4 4

KJTACC

(24 B Hepesnto, BCero 68 4, )

Homep
ypoka

TeMa ypoka

OCHOBHOEe copiep)aHune
ypoka

XapakTepucTuka 0CHOBHbIX
BMWAOB AEATE/IbHOCTU y4yalmxcs
(Ha ypoBHe y4yebHbIX AeUCTBUN)

MoBTOopeHne n 0606w eHMe cBeaeHnM Mo Kypcy 8 knacca. XMMuuyeckue peakuum (5 u)




1K1ad

cudukanus Heopra-
HUYECKHUX BEIIECTB U UX
HOMEHKJIaTypa

Bbunapusbie coenunenusi. Okcuabl
coJieoOpa3yrolre 1 Hecoiaeodpasy-
rouue. ['uapokcuabl: OCHOBaHMUS,
aM(OTEepHBIE TUIPOKCUIBI, KHUCIIO-
poacoaep:xaiye kuciotel. Cpen-
HHE, KUCIIbIC, OCHOBHBIC, KOM-
TJICKCHBIE COJIH.

Xapaxmepuzoeams OKCUJIbI, TU-
IpoKcuabl (OCHOBaHMUs, ampoTep-
HbI€ TUAPOKCHU/IBI, KHCIIOPOACOAEP-
JKallue KUCJIOThI) U COJIM IO ILUIaHY:
cocCTaB, CIOCOOBI 0Opa30BaHUs Ha-
3BaHUl, XapaKTECpPHBIE CBOMCTBA U
OJy4YEHUE.




9P

lMpodosnxceHue

Homep
ypoka

TeMa ypoka

OCHOBHOEe copiep)aHune
ypoka

XapaKTepucTuka OCHOBHbIX
BMAOB AEATE/IbHOCTU y4yalmxcs
(Ha ypoBHe yuyebHbIX AeUCTBUN)

Jdemoncrpanuu. O3HaKOMIIEHUE C
KOJIJICKIIUAMU METAJIJIOB U HEMC-
TamIoB. O3HaKOMIIEHHE C KOJIJIEK-
OHUSIMH OKCUJIOB, KMCJIOT U COJICH

Knaccugpuyuposams OKCUIBI, TH-
JIpoKcHUIbl (OCHOBaHUs, aMdoTep-
HbI€ TUIPOKCHU/IbI, KHCIOPOJACOAEP-
JKallue KUCIOThI) U COJIH IO pas3-
JIMYHBIM IIPU3HAKaAM.

Ymems nmonTeepxkaaTh Xapakrepu-
CTHKY OTJIEJIbHBIX MIPEACTaBUTEICH
KJIaCCOB HEOPraHUYECKUX BEIIECTB
YpaBHEHUSIMU COOTBETCTBYIOIINX
peakmui.

Packpvieamb TeHETUUECKYIO CBSA3b
MEX/ly KJacCaMH HEOPTraHWYECKHUX
COEIMHEHUM

2—3Kn

ccuduKalms XuMu4de-
CKHX pEaKIUi Mo pa3iand-
HBIM OCHOBaHUSIM

O0600611eHNe CBEICHUI 0 XUMUYe-
ckux peakumsax. Kiaccudukanms
XUMHWYECKUX PEaKIUi 1Mo pa3ind-
HBIM OCHOBAaHUSIM: IO COCTaBy U
YHCITy pearupyrommux 1 o0pas3yro-
IIUXCSI BEIIECTB, 110 TEIJIOBOMY

3¢ dexTy, Mo arperaTHOMy COCTOSI-
HUIO PEarupyrommx BeIecTs, Mo
00paTUMOCTH, 110 U3MEHEHUIO CTe-
TIEHEH OKHUCIICHUS DJIEMEHTOB, T10
HCIIOJIb30BAaHUIO KaTalIM3aTopa.
JlaGopaTtopHble onbIThl. 1. B3au-
MOJICHCTBHE aMMHaKa M XJIOPOBO-
nopoja. 2. Peakuus HeTpanuza-
unu. 3. HabmroneHnue TemioBoro

s¢dexra peakum HEWTpaIu3aluu.

4. BzauMmopeicTBre CEpHON KHUCITO-
16l ¢ okcuaom meau(ll). 5. Pasno-
YKEHHE MIEPOKCHUIa BOJAOPO/IA C T0-
MOIIBIO KaTaJia3bl KapTOQeist

ObvsicHamb NOHATUSA «XUMUYECKAas
peakIus», «PEaKIMu COCIUHCHUS,
«PEaKIMU PA3JIOKCHUS», «PEaAKIIHU
oOMeHa», «peaKIUH 3aMEIICHUS,
«peaKIMy HEHTpaTu3alum», «3K30-
TEPMHUYECKHE PEAKIIUNY, «IHIOTEP-
MHYECKHE PEaKIIUN», «OOpaTUMbIC
peaKkium», «KHEOOpaTUMbIE PEAKITUIDY,
«OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
pEaKIHN», KTOMOTCHHBIC PEaKIIHN,
«TeTEePOreHHBIC PEAKIIUNY, «KaTaIu-
THYCCKHUE PEAKIIUNY, «HEKATATUTHYC-
CKHE peaKIuny, «TeriIoBoi 3 heKkT
XUMHYECKOU pEAKITAN.
Knaccugpuyuposams XuMU4IeCcKue
pEaKIuy MO pa3IudHbIM OCHOBA-
HUSIM.

Onpeodensimb OKUCITUTEIIh U BOCCTA-
HOBHUTEJb, IPOIECCHI OKUCIICHHS U
BOCCTAHOBJICHHS.




L

Habnooams u onucvieams peax-
I MEXTy BEIIECTBaMH C TIOMO-
IO PYCCKOTO (POJIHOTO) sI3bIKA U
SI3bIKA XUMUH

4—S5T1o

SITUE O CKOPOCTH XH-
muyeckon peakinuu. Kara-
3

IToHsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. @akTopsl, BIUSIONIUE HA
CKOPOCTh XMMHUYECKUX PEAKIINA:
NpUpoJia pearupyromnmx BenecTs,
X KOHIIEHTpallus, TeMIeparypa,
IUIOIIA/1b CONPUKOCHOBEHUSI, Ha-
nuyue Kataiauzaropa. Karamus.
JlemoHcTpanmm. 3aBUCUMOCTH CKO-
pOCTH XMMHUYECKON PEaKLUU OT
MPUPOIBI PEATUPYIOIIUX BEIIECTB.
3aBHCUMOCTB CKOPOCTH XUMHUYECKOMN
peakiuy OT KOHLEHTPALUU pearu-
PYIOILIHX BELIECTB. 3aBUCHMOCTD
CKOPOCTH XMMHYECKOUN peaknu OT
IJIOIIA M COIPUKOCHOBEHUS pearu-
PYIOIIMX BELIECTB («KuOAIMN
CJ10i1»). 3aBUCHUMOCTh CKOPOCTH XH-
MHYECKOUN peaKIU OT TEMIIEPATYPbI
pearupyrouux BeIecTB.
JlabopaTopHbIe onbIThI. 6. 3aBUCH-
MOCTh CKOPOCTH XUMHUYECKOH peax-
LMK OT NPUPOJIBI pearupyrolnx Be-
LIECTB Ha IPUMEPE B3aUMOICHUCTBUS
pacTBOPOB THOCYJIb(aTa HATPHUS U
xjopujaa 6apusi, THOCyabdara Ha-
TPHS U COJISTHOU KUCIIOTHI. 7. 3aBU-
CHUMOCTb CKOPOCTH XMMHYECKOU pe-
aKIUM OT IIPUPOJIbl METAJIJIOB IPU
WX B3aUMOJICHICTBHU C COJITHOM KHC-
JoTOH. 8. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOM peakIuy OT MIPUPOIbI
KHCJIOT IIPU B3aUMOJIEUCTBUM UX C
JKEJIE30M. 9. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOU pEeaKIMy OT TeMIIepaTy-
pbl. 10. 3aBHCUMOCTB CKOPOCTH XH-

Obvacuamyb, 4TO TAKOE CKOPOCTh
XUMHYECKON peaKIuu.
Apeymenmupoeams BHIOOpP €IUHUILL
U3MEPEHHSI CKOPOCTH PEAKIIHH.
Yemanasnuseams nippanHHO-CEN-
CTBEHHBIC CBSI3H PA3JIMYHBIX (aK-
TOPOB U CKOPOCTH XUMHYECKUX pe-
AKIIUH.

Habrrwooams n onucvieams peak-
LMY MEX/y BEIIECTBAMH C IIOMO-
IO PYCCKOTO (POIHOTO) SI3bIKA U
SI3BIKA XUMUH

IIpo600ums OMBITHI, TIOITBEPKAAI0-
M 3aBUCUMOCTh CKOPOCTH XUMMU-
YECKOM peaKklny OT pa3IMIHbIX
(akTopoB




8v

lMpodonxeHue

XapaKTepucTtmka oCHOBHbIX

I-\I!ggﬁg Tema ypoka Ocuosuos;gp&pmauue BUAOB AEATENbHOCTM YHaLIMXCS
(Ha ypoBHe y4ye6HbIX AeUCTBUN)
MHYECKON peakiu OT KOHIIEHTpa-
LMY pearupyromux semiects. 11. 3a-
BHCUMOCTBH CKOPOCTH XUMHYECKOU
peakuu OT IUIOIIAIN COMPUKOCHO-
BEHUSI pearupyrommnx BeIecTB.
12. 3aBUCUMOCTb CKOPOCTH XUMHU-
YEeCKOM peakIMu OT HaJIM4Ms KaTa-
nu3aropa
XuMuyeckme peakuum B pactBopax (10 4)
60uey posuTHYECKas JTHUC- [Tousitue 06 PIEKTPOTUTHIECKON Xapaxkmepuzo06ams IOHATUS «3JIEK-
conManus JIUCCOLIMAIINU. DIIEKTPOIUTHI U He- TPOJIUTUYECKAS TUCCOLIMALIUSY,
3JIEKTPOJIUTHI. MeXaHU3M JUCCO- «3JIEK TPOIUTBI», «HEIJIEKTPOIUTHD).
IHUAIHUH SJIEKTPOJIUTOB C Pa3ind- Yemanasnueams npuauHHO-CIIE -
HBIM XapakTepoM cBs3u. CTerneHb CTBEHHBIE CBSI3U MEXY IPUPOIOH
BJIEKTPOJIMTUYECKON THCCOIMAIINH. SJIEKTPOJIUTA U CTETICHBIO €ro JIHC-
CuinbHbIC U CI1a0bI€ 2JIEKTPOJIUTHI. COLIMAIINU.
Jdemoncrpauuu. McnelTanue Be- Yemanaenueams mpuanHHO-CIE -
IIECTB U UX PACTBOPOB Ha AJIEK- CTBEHHBIE CBSI3U MEXy TUIIOM XH-
TPONPOBOIHOCTb. MHYECKOU CBSI3U B DJIIEKTPOJIUTE U
Jlabopatopusiii onbIiT. 13. Jlucco- MEXaHU3MOM €ro JUCCOLHAN
HHUALMs CIa0bIX JIEKTPOJIUTOB HA
MpUMepe YKCYCHOM KUCIOTHI
70OcH{ BHbIE TIOJIOKEHHUS Te- OCHOBHBIE TIOJIOKEHUST TEOPHUU Xapaxmepuzoeamsv OHATHUSL «CTe-

OpHU AJICKTPOIUTUUECKON
auccornmanuu (TD/1)

SIIEKTPOJIMTUYECKON THUCCOLMAIINU.
Knaccuduxanuss HOHOB U UX CBOM-
crBa. KuCIOThI, OCHOBaHUS U COJIU
KaK 2JIeKTpoJuThl. X kinaccudu-
KaIus U JTUCCOIINAITHS.
JdeMoHcTpauyu. 3aBUCUMOCTD JJICK-
TPONPOBOTHOCTH YKCYCHOU KHCIIO-
ThI OT KOHLIEHTpaluu. J{BuxxeHue

EeHb JUCCOIHAIINHNY, «CUJIbHEIC
3JIEKTPOJIUTHD), «CIa0BIE AJIEKTPO-
JIUTBDY,  «KATHOHBI»,  «AHHOHEI»,
«KUCIJIOTBDY, «OCHOBAHUSY, «COJII)).
Cocmasnsims ypaBHEHUS IIEKTPO-
JIUTUYECKOM TUCCOIUAIIHU KUCIIOT,
OCHOBaHUH U COJIEH.




6P

OKpAIICHHBIX MOHOB B 3JICKTpHUYC-
CKOM II10JIC

HUnnrocmpuposams ipuMepamMu OcC-
HOBHBIE TTOJIOKEHUSI TEOPUH DJICK-
TPOIUTUYECKOU TUCCOLIMAIIUM.
Paznuuams KOMIIOHEHTHI J0OKa3a-
TEJIbCTB (TE3HMCOB, apryMEHTOB U
(bopMb1 TOKa3aTEILCTBA)

8—9Xu

MHUUYECKHUE CBOMCTBA KUC-
JIOT KaK 3JICKTPOJIMTOB

OO1me XuMHYECKHe CBOMCTBA KHC-
JIOT: U3MEHEHHUE OKPACKU UHJIMKa-
TOPOB, B3aUMOJIEUCTBHE C METaJLJIa-
MU, OKCUJIAMH U THAPOKCUIAMHU
METAJJIOB U CONAMU. MoneKysip-
HbIE€ U MOHHBIE (TTOJIHBIE U COKpa-
MEHHBIC) YPAaBHEHUS pEaKIUid. XH-
MHUYECKHUN CMBICII COKPAIIEHHBIX
YpaBHEHU. Y CIIOBUSI IPOTEKAHUS
peakuMii MEXAy IEKTPOIUTAMU J10
KOHIIA. Psi;1 akTHBHOCTH METaJJIOB.
JlaGopaTtopHble onbIThI. 14. U3me-
HEHHUE OKPACKH UHIUKATOPOB B KUC-
snotHOU cpenie. 15. Peakius neittpa-
JIU3alMU pacTBOpa MIENO0YH pa3Iny-
HbIMU KUcHoTaMmu. 16. [ToyueHue
ruapokcusa meau(ll) u ero B3aumo-
JIENCTBUE C pa3JIMYHBIMUA KUCIIOTAMHU.
17. B3anmo1eficTBHE CUIIBHBIX KHC-
sot ¢ okcuaom meau(ll). 18—20.
BsanmozmeicTBre KAUCIOT ¢ MeTajuIa-
mu. 21. KaduecTBeHHas peakius Ha
kapOoHat-uoH. 22. [lonyuenue cryn-
HsI KpeMHUEeBOM kucioThl. 23. Kaue-
CTBEHHAasl peakIus Ha XJIOPUI- WU
CyJib(aT-unoHBI

Xapaxmepuzosams 001LINE XUMU-
4ecKHe CBOMCTBA KMCIOT C MO3U-
A TEOPUH IITEKTPOITIUTHIECKOMN
JICCOLTUAIIUH.

Cocmasnsims MONEKYJISIpHBIE, TOJI-
HBbIE€ U COKpaIIEHHbIE MOHHBIE
YpaBHEHUs peaKkUHUi ¢ ydacTUEM
KHCJIIOT.

Apeymenmupoeams BO3SMOKHOCTh
MPOTEKAHUS PEAKIIMHN C ydyacTUEM
KHCJIOT Ha OCHOBE TpaBuiia bep-
TOJUJIC U Psi/ia aKTUBHOCTH METaJl-
JIOB.

IIpo600ums OMBITHI, TIOITBEPKAAIO-
IIMe XMMHUYECKHUE CBOMCTBA KHUCIOT,
¢ coOJrroIeHneM NpaBuil TEXHUKHU
0€e30MacHOCTH.

Habrrooams u onucvieamsv peak-
LI C Y9aCTUEM KHUCJIOT C TTIOMO-
[ILIO PYCCKOTO (POJIHOTO) SI3bIKA U
SI3bIKA XUMHU

10XuM

YyecKHe CBOMCTBA OC-
HOBAaHUM KakK 3JIEKTPOJIU-
TOB

OO01re XUMHUYECKHE CBOMCTBA IIIE-
JIoYeil: B3auMOJICHCTBHUE C KHCIIO-
TaMH, OKCHUJIaMU HEMETAJIJIOB, CO-
aMu. O0ImKue XUMHUYECKUE CBOM-
CTBa HEPACTBOPUMBIX OCHOBAHUM:
B3aUMOJICHCTBHE C KUCIOTaMHU,
pas3iioKeHue TpU HarpEBaHUU.

Cocmaeénsames MONEKyISpHBIE, MOJI-
HBIC U COKpAIEHHBIC HOHHBIE YPAaB-
HEHMS PEAKIUM C y4aCTUEM OCHO-
BAaHUM.

Apaymenmupoeams BO3MOKHOCTb
IIPOTEKAHUS PEAKIUN C y4aCTHEM
OCHOBAaHHUM Ha OCHOBE IpaBUJIa
Bbepromnne.




0s

lMpodosnxceHue

Homep
ypoka

TeMa ypoka

OcHOBHOE coaep)XaHue
YpOKa

XapaKTepucTuka OCHOBHbIX
BMWAOB AEATE/IbHOCTU y4yalmxcs
(Ha ypoBHe y4yebHbIX AeUCTBUN)

JlabopaTopHble onbIThL. 24. 13-
MEHEHHE OKPACKH WHIUKATOPOB B
HISJIOUHOM cpene. 25. Bzaumoneii-
CTBHE MIEJIOYEH C yTJIICKHUCIIBIM Ta-
30M. 26. KauecTBeHHas peakiiusi
Ha KaTHOH amMoHus1. 27—28. Io-
nydenue rugpokcuga meau(ll) u
€ro pas3ioKeHHue

IIpo600ums ONBITHI, IOATBEPIKIAAIO-
M€ XUMHUYECKHE CBOWCTBA OCHO-
BaHHH, C COOITIOICHUEM TTPABUII
TEXHUKH O€30MMaCHOCTH.
Habnwooams 1 onucvléams peax-
LMY C YYaCTHEM KHUCJIOT C IIOMO-
B0 PYCCKOTO (POJTHOTO) SI3BIKA U
sI3bIKA XUMHU

11XuM

YeCcKHe CBOMCTBA CO-
JIeW KaK 3JE€KTPOJIUTOB

OO01e XUMHYIECKHE CBOMICTBA
CpEeIHUX COJIEN: B3aUMOJICUCTBHUE C
KHCJIOTaMH, IISJIOYaMH, COJISIMU U
MeTaiaMu. B3auMoaencTBue Kuc-
JIBIX COJIEH CO MICJIOYaMHU.
JlaGopaTtopHble onbIThI. 29. B3an-
MoOJieliCTBHE KapOOHATOB C KHUCJIO-
tamu. 30. [lomyuenue ruapokcuia
sxkenesa(lll).  31. BsaumopeiictBue
’KeJe3a ¢ pacTBOpoMm cynbdara
meau(11)

Xapaxkmepuzosams o0ONTHE XUMHU-
YECKHUE CBOMCTBA COJIEN C MO3ULHUHA
TEOPUH IIEKTPOIUTUUECKON JTUCCO-
UAITAH.

Cocmasnsameb MOJIEKYJISIpDHBIE, TIOJI-
HBbIE€ U COKpalllEHHbIE HOHHBIE YpaB-
HEHUS PEAKIIUN C y4acTUEM COJIEH.
Apeymenmuposams BO3MOKXHOCTh
MPOTEKAHUS PEAKIIUU C yHacTHEM
coJsieit Ha OCHOBe mpaBwia beprosuie.
IIposooumsb ONBITHI, TOATBEPKIAIO-
IMe XMMUYECKHEe CBOMCTBa COJIeH,
¢ COOJIIOJICHUEM MPaBUJI TEXHUKHU
0€e30MacHOCTH.

Habarooams n onuceleams peak-
IIUM C yYaCTHUEM COJIEH C TTOMOIIbIO
pycckoro (poJIHOro) sA3bIKa U SI3bIKa
XUMUH




12IToH Tme o ruaponuse co-
nen

I'mnponus kak 0OMeHHOE B3auMo-
JericTBue coyie ¢ Bogou. I'maponns
COJIM CHJIBHOT'O OCHOBAHUS U CJla-
0ot kucioTel. ['maponu3 conu cia-
00Oro OCHOBAHUS U CUJILHOW KHUCJIO-
Tbl. Bomopoiubiii mokasarens (pH).

Yemanaenueams 3aBUCUMOCTD MEX-
Jly COCTaBOM COJIM U XapaKTepoM €&
TUIpOJIN3a.

Ananuzuposams cpeny pactBopa
COJIM C TTIOMOILBIO UHIAUKATOPOB.

HdemoncTpauun. OnpenesieHue xa-
pakTepa cpenbl B paCTBOpax Cojeu

Ilpocnozupoeams TUII TUAPOIIN3A
COJIM Ha OCHOBe aHanu3a e& ¢op-
MYJTBI

137Ipdxmuueckas paboma 1.
Pemenune sxcriepuMeHTasb-
HBIX 3aJ1a4 110 TeMe «DJIeK-
TPOJINTUYECKAsT TUCCOIHA-
LS

CBoiicTBa KHCIOT, OCHOBaHUH, OK-
CHJOB M COJIEH B CBETE TEOPUU
2JIEKTPOJIUTHUECKOMN JIUCCOITUAITHN
U TIPEJICTaBICHUN 00 OKUCIIUTEIh-
HO-BOCCTAaHOBUTEJILHBIX PEAKIIUIX

Ymemwb oOpamarncs ¢ raboparTop-
HBIM 00OpYJIOBaHHEM U HarpeBa-
TEIBHBIMU ITPUOOPAMH B COOTBET-
CTBUH C MPaBUJIAMU TEXHUKH O€3-
OITaCHOCTH.

Habnrooams cBOWCTBA 3ICKTPOJIHU-
TOB.

Habnrooams u onucvieams ¢ IoMo-
IO PYCCKOTO (POJIHOTO) SI3bIKa U
SI3bIKA XUMHU PEAKIIUU C yIaCTHEM
AJICKTPOJIUTOB.

Dopmyaruposans BBIBOJIBI 110 pe-
3yJabTaTaM MPOBEAEHHOTO YKCIIEPH-
MEHTa

14000|011€H1E ¥ cHUCTeMAaTH3alMsl 3HAHUM 110 TeMe « XUMHUYECKHE PeaKIMi B pacTBOPAX JIEKTPOIUTOBY

15KoH ponvnas paboma 1 o teMe «XUMHUYECKHUE PEAKIIMH B PACTBOPAX ICKTPOIIUTOB

HeMeTannbl n ux coeguHeHunsa (25 4)




IS

16000

ast XapaKTepHUCTHKA He-
METaJIOB

CtpoeHne aTOMOB HEMETAJJIIOB U
HX TIOJIOKEHUE B NEPUOIUYECKOM
cucreMe. Psa anekTpooTpuuareiib-
HocTU. Kpucramnnueckue peméTku
HEMETAIIOB — TMPOCTHIX BEIIECTB.
dusznyeckue CBOMCTBAa HEMETAI-
noB. O01IMe XMMUYECKHe CBOMCTBA
HEMETAJUIOB: OKUCJIUTEIbHbBIE U
BOCCTAHOBUTEJbHBIE.
Jemoncrpanuu. Konnexkmus ne-
MeTaiuioB. Moaenu Kpucrauinde-
CKHUX PEIETOK HEMETAJIJIOB: aTOM-
HbIE U MOJIEKYJIsApHbIe. O30HATOpP U
MPUHLHIIEL ero paboTel. 'openne
MPOCTHIX BEIIECTB — HEMETAJJIOB:
cepsl, pocdopa, IPEeBECHOTO YIS

ObwscrHamp, 9TO TAKOE HEMETAJLIBI.
Xapaxmepuzoeams XUMHUYECKUE
AJIEMEHTHI — HEMETAJIbI U CTPOE-
HUE, GU3NYECKUEC U XUMHUYCCKHEC
CBOMCTBA MPOCTHIX BEIICCTB — HE-
METAaJLJIOB.

ObvsicrHsims 3aBUCUMOCTD OKHCIIU-
TEJIbHO-BOCCTAHOBHTECIILHBIX CBOMCTB
(nnu npedcraszvieams CBOMCTBA)
3JICMEHTOB-HEMETAJIJIOB OT UX IOJIO-
JKCHUS B ISPUOJIUYCCKON CUCTEME
xumMudeckux 3jaemMeHToB . Y. Men-
JieJecBa.

Yemanasenueams npudauHHO-CIICN-
CTBEHHBIC CBSI3U MEXIY CTPOCHHUEM
aToMa, XUMHYECKOM CBSI3bI0, TUIIOM




(4°]

lMpodonxeHue

Homep
ypoKa

Tema ypoka

OcHOBHOe coaep)xaHue
YpOkKa

XapakTepucTMKa OCHOBHbIX
BUAOB [1€ATENIbHOCTHM YYaLMXCs
(Ha ypoBHe yue6HbIX AeACTBUN)

KPUCTAJUTUYECKON pEIIETKH HEME-
Tajula U €ro COeIUHEeHUN U pU3n-
YECKMMHU CBOMCTBAMHM JIaHHOI'O He-
MeTana U €ro COCIUHEHUN.
Jloxazbléamb OTHOCUTEINBHOCTD I10-
HATUHA «METAJUD» U «HEMETAJD»

1700611

asl XapaKTCpUCTUKA

anemeHToB VIIA-rpynme —

raJorc¢HoB

l"asiorensl, cTpoeHne UX aTOMOB U
MoJieKyJ1. PU3NYECKUe U XUMHUYe-
CKHE CBOMCTBA rajJOreHoB. 3aKOHO-
MEPHOCTU U3MEHEHMSI CBOMCTB TraJio-
T'CHOB B 3aBHUCHUMOCTH OT HUX ITOJIO-
JKECHUsI B IEPUOINYECKOU CUCTEME.
HaxosxaeHue rajoreHoB B IpUpO/Ie
U UX NoJy4yeHue. buonorunyeckoe
3HA4YE€HHUE U NPUMEHEHHE raJIOTeHOB.
JdemoncTrpanuu. O6pasiisl rajore-
HOB — MIPOCTHIX BellecTB. B3anmo-
NeNCTBUE raJIOr€HOB C MeTaJLIaMH.
BriTecnenue xjopom 6poma wiun
HOJia U3 PAaCTBOPOB UX COJIEH

Xapaxkmepuszosams cTpoeHue, pu-
3MYECKHE U XMMHYECKHE CBOMCTBA,
MMOJIy4YeHHE U TPUMEHEHHUE rajiore-
HOB B IUIaHE OOIIET0, OCOOCHHOTO
U SJIMHUYHOTO.

Yemanaenueams npuunHHO-CIIE -
CTBEHHBIE CBSI3H MEXIY CTPOCHUEM
aToMa, XUMHUYECKOU CBSI3BIO, TUTIOM
KPUCTAJLUTUYECKON PEIIETKU Y rajio-
FeHOB U (PU3NUYECKUMH U XUMUYE-
CKMMHM CBOWCTBaMHU 3THUX BELIECTB

18Coe

HCHUS I'aJIOI'CHOB

T"ano

€HOBOJIOPOJbI U COOTBETCTBY-
FOIIIE UM KHUCJIOTHI: TNIAaBUKOBAs,
coJistHast, OpOMOBOJIOPOAHAS, KO0
BogopoaHasi. ['anorenuapl. Kaue-
CTBEHHBIC PEaKIIMU Ha TaJIOTCHU/I-
nonsbl. [IpumMenenne coequHEHU M
rajoreHOB.
Hdemoncrpanus. Komnekmust mpu-
POJHBIX COEAUHEHU XJIOpa.
JlaGopaTtopHbIii onbIT. 32. Pac-
IO3HaBaHHUE raJIOr€HUI-UOHOB

Xapaxmepuzoeams c UCIIOIH30Ba-
HHUEM PYCCKOTO (POIHOTIO) SI3bIKA U
SI3bIKA XUMHUH COCTaB, (PU3UIECKHUE
¥ XUMHUYECKHE CBOWCTBA, IMOJIy4e-
HHUE U IPUMEHEHHE COCTUHCHUI
raJIOTeHOB.

Haszvieams coenMHEHUS TaJOTeHOB
o ¢popmyJiie u cocmaesnsims Pop-
MYJIBI IO UX Ha3BaHHIO.
Yemanasnueams NpuauHHO-CIIE-
CTBCHHBIC CBSI3U MEXJy XUMHUYE-
CKO#1 CBSI3BIO U TUIIOM KPHUCTAJLTH-




€S

4ECKOU PENIETKN B COETMHEHUSIX Ta-
JIOTEHOB U (PU3UYECKUMU U XUMHUYE-
CKMMHU CBOMCTBAMHU STHUX BEILIECTB.
Ilposooums, nabrrooams 1 onu-
cbléamb XAMHUYECKUN IKCIIEPUMEHT
[0 pacHO3HAaBaHUIO TaJIOTE€HUI-HUO-
HOB C COOJTIOICHNEM TTPAaBHII TEX-
HUKH O€30ITaCHOCTH.

Buvinoansms pacdy€rbl 10 XUMHUYE-
ckuM (opMyJiaM U ypaBHEHHSIM pe-
aKILUH, IPOTEKAIOIIUX C y4aCTUEM
COCJIMHEHUM TaJIOTeHOB

1971Ipdxmuueckas paboma 2. CousiHast KHCJIOTa KaK CHJIbHBIN Ymemw oOpamatbcs ¢ mabopaTop-
H3ydenne CBOMCTB COJIsI- AJIEKTPOJUT. TUNIMYHBIE peaKIIuu HBIM 000pYyJIOBAaHWEM U HarpeBa-
HOU KHCJIOTHI KHCJIOT, XapaKTEPHBIC JUIST COJISTHOU TEJIbHBIMHU TPUOOpPAMU B COOTBET-
KHCJIOTHI: B3aUMOJICHCTBHE C Me- CTBHH C MpaBWJIaMH TEXHUKH Oe3-
TaJlJIaMH, OCHO[ ]BHBIMHU U am(oTep- OITaCHOCTH.
HBIMHM OKCHJIaMH, OCHOBAaHUSIMH U Habnooams cBOWUCTBA 3JIEKTPOIU-
aM($OTEpPHBIMHU THJIPOKCHIAAMH, CO- TOB M TIPOUCXOJSAIINX C HUMHU SIB-
msimu. KagecTBeHHasT peakmys Ha JICHUH.
XJIOPUA-UOH Habmooams n onucvieams peax-
[IUU C YYaCTHEM DJICKTPOIUTOB C
MOMOIIBIO PYCCKOTO  (POJTHOTO)
SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI TIO pe-
3yJabTaTaM NPOBEIEHHOTO dKCIIEPU-
MEHTa
200061] as xapaKTepUCTHUKA OO011ast XapakTepUCTHKA DIICMECHTOB Jasams OOIIYIO XapaKTEPUCTUKY

anemMeHToB VIA-rpynmnse —
xanpkoreHoB. Cepa

VIA-rpynnel. Cepa B npupoje u eé
MOJIy4eHHue. AJJIOTPOITHbIE MOJIU-
(ukanu cepbl U UX CBOMCTBA.
XUMHUYECcKHe CBOMCTBA Cephl U €€
NPUMEHEHHUE.

JdemoHcTpauuu. Bzanmoeiictaue
cepsl ¢ metajuiaMu. ['openune cepbl
B KHCJIOPOJIe

aTOMOB, HpOCTLIX BCIIIECCTB U CO-
€IMHEHUI XaJIbKOI'€HOB B 3aBHCH-
MOCTH OT UX ITOJIOKCHUS B HepI/IO-
OUYIESCKOM CHCTEME.
Xapaxmepuzoeams CTpOCHHE, aJIIO-
TpONUI0, PU3NUECKUE U XUMUYECKHUE
CBOICTBA, TIOJIyYeHUE U TPUMEHE-
HUE CePBhI.

Yemanasnuseams ipuauHHO-CIEN-
CTBEHHBIC CBSI3U MEXJly CTPOCHUEM
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lMpodonxceHue

Homep
ypoKa

Tema ypoka

OcHOBHOEe coaep)xaHue
YpOKa

XapakTepucTuka 0CHOBHbIX
BMAOB AeATe/IbHOCTH yyalymuxcs
(Ha ypoBHe y4ye6HbIX 4EeUCTBUH)

aToMa, XUMHUYECKOH CBS3BLIO, TUIIOM
KPUCTAIUTUYECKON PEIIETKH CEPhI U
e€¢ pm3nIecCKIMHU 1 XUMHYIESCKUMU
CBOMCTBaMH.

Buinoansmes pacyérsl Mo XUMHUYE-
cKkuM (opMyJiaM U ypaBHEHHSIM pe-
aKIMH, TPOTEKAIOIINX C YY4aCTHEM
CepBhl.

Ilposooums, nabarooams 1 onu-
cbleamb XUMUYECKUN IKCIICPUMEHT
10 TOPSHUIO CePhI HA BO3/IyXE U B
KHCJIOPOJIE C COOIIOICHUEM TIPaBUIT
TEXHHUKH O0€30I1aCHOCTH

21Cep

OZI0PO/J1 ¥ CYJIb(PHUIBI

Cepo

0JI0pOJI: CTPOEHUE MOJIEKY-
761, (pU3UUECKUEe U XUMUYECKHUE
CBOICTBA, MOJIy4€HHE U 3HAUCHHUE.
CepoBojioposnas kuciora. Cyib-
¢buapl u ux 3HaveHue. JlroMmuHo-
¢hopsl.
HdemoHcTpanuu. Komnekuus cynb-
¢unaeix pyn. KauecrBennas peak-
WS Ha CYJIb(QUI-UOH

Xapaxmepuzoeamu C UCIIOIb30Ba-
HHEM PYCCKOT0 (pOJHOTO) sI3bIKa U
SI3bIKa XUMHUH COCTaB, (PU3UUECKUE
1 XUMHYECKHE CBOMCTBA, MOIyde-
HHE U TPUMEHEHHUE COCTUHEHUMN
Cephbl B CTETICHU OKUCIICHUS —2.
Haszvieams coequHEHNs cEphl B
CTENICHU OKHUCICHUs —2 110 (popmy-
JIe U cocmasisims POPMYIIBI IO UX
Ha3BaHHUIO.

Cocmasnsims MOJIEKYJISIpHbIE U
WOHHBIC YpaBHEHUS pPEaKlui, xa-
paKTepU3yIOIIe XUMHUUECKUE CBOM-
CTBA COCIUHEHUN CEPBI B CTEIIEHU
OKHUCJICHUS —2.

Onucwléams IPOLIECCHI OKUCIIE-
HUSI-BOCCTAHOBJICHUS, Onpeoesisimb
OKHUCIIUTEIb 1 BOCCTAHOBUTEIb U
cocmaensims NEKTPOHHBIN OajaHC
B PEaKIHIX C YUaCTUEM CEPHI B
CTETICHU OKUCIJICHUS —2.




SS

Yemanaenueams npuunHHoO-CcIieq-
CTBEHHBIE CBSI3U MEXKy XUMUYECKOU
CBSI3bIO M TUIIOM KPUCTAIIMYECKOU
PEMETKU B COETUHEHUSIX CEPBI U
(pusmueckuMU 1 XUMUYECKUMHU
CBOMCTBaMH 3THUX COCOAUHCHUN

22Kud

[TOPOTHBIE COCTUHEHHUS
cepbl

Oxcun cepwi(1V), cepuucras Kuc-
nora, cynbdursl. KauecTBennas
peakus Ha CyJib(UT-UOH.

Oxcun cepwi(V1), cepuast kucnora,
cynbdatel. Kpuctammoruaparsl.
KauectBenHast peakuus Ha CyJjib-
dar-mon.

Jdemoncrpanuu. ObeciiBeunBaHne
OKpallleHHbIX TKaHEH U LIBETOB
CEpPHUCTHIM T'a30M.
B3aumoeiicTBue KOHIIEHTPUPO-
BAHHOU CEPHOU KHUCIOTHI C MEABIO.
OOyrnMBaHUe OPraHUYECKUX Be-
IIECTB KOHIIEHTPUPOBAHHOU CEP-
HOM KMCJIOTOM.

JlaGopaTtopHblii onbIT. 34. Kaue-
CTBEHHBIE peaKIuu Ha cyibdar-
HOHBI

3anucvieams GOpMyIbl OKCHIIOB
CEpbI, HA3bIBAMb X, ONUCHIBANb
CBOMCTBa Ha OCHOBE 3HAaHUU O
KHCJIOTHBIX OKCHIaX.
Xapaxmepuzosams c ICTIONB30BA-
HHEM PYCCKOI0 (POJHOIO0) si3bIKa U
sI3bIKa XUMHUH COCTaB, (PU3HNYECKHUE
1 XUMHUYECKHE CBOMCTBA CEPHOU
KHUCJIOTHI KaK 2JI€KTPOJIUTA.
Cocmasnsims MOJIEKYJISIPHBIC U
WOHHBIC YPAaBHEHUS peakInii, xa-
PaKTEepU3yIONINX XUMHUYECKHE CBOM-
CTBa CEPHOU KUCIIOTHI.
Pacnosznasams cyibhaT-UOHBI.
Xapaxmepuzosams ¢ UCIIOJIB30BaA-
HUEM PYCCKOTO (POJHOTO) SI3bIKA U
sI3bIKA XMMHH CBOWCTBA KOHIICH-
TPUPOBAHHOW CEPHOU KUCIOTHI KaK
OKWCJIUTEIS.

Cocmaeénsams ypaBHEHHUSI OKUCIIH-
TEIIbHO-BOCCTAHOBUTEIILHBIX peak-
U METOJIOM DJIEKTPOHHOTO Oa-
JaHca.

Bovinonusams pacdy€Thl MO XUMUYE-
CKUM (hopMyJiaM U ypaBHEHHUSIM pe-
aKIUH, TPOTEKAIONINX C YYaCTUEM
CEepHOM KUCIOTHI.

Habnooams u onuceleams XUMU-
4EeCKUU DKCTIEPUMEHT

2311p4

kmuueckas paboma 3.
M3ydenne CBOMCTB cCEpHOU
KHCJIOTBI

CepHas KHUCIOTA KaK CUJIbHBIN
QJICKTPOJIUT. Tunmunbie p€aknuuu
KHUCJIOT, XapaKTepHbIe 1151 pa30aB-
JIECHHOM CEpHOM KHCJIOThI: B3aUMO-

Ymems oOpamatbes ¢ 1ab0paTOpHBIM
000py/IOBaHUEM U HarpeBaTeIbHBIMU
pUOOpaMH B COOTBETCTBHH C MPABHU-
JIaMH TEXHUKH O0€30MaCHOCTH.




9s

lMpodonxeHue

Homep
ypoKa

Tema ypoka

OcHOBHOe coaep)xaHue
YpOkKa

XapakTepucTMKa OCHOBHbIX
BUAOB [1€ATENIbHOCTM YYaLMXCs
(Ha ypoBHe y4ye6HbIX AeACTBUN)

JIEWCTBUE C METAJJIAaMH, OCHO| | BHBIMU
1 aM(pOTEPHBIMH OKCHUJIAMHU, OCHO-
BaHMUSIMHU U aM(POTEPHBIMH THIPOK-
cugamu, coiasamu. KauectBennas
peakiys Ha Cyab(aT-uoH

Habnooams cBOWCTBaA 3J1E€KTPOIIU-
TOB M IPOUCXOISIIIIUX C HUMH SIBJIC-
HUMH.

Habnrooams 1 onucvleams ¢ TIOMO-
IO PYCCKOTO (POJTHOTO) SI3bIKA U
sI3bIKA XMMHUHU PEAKIIUH C YIaCTHEM
AJIEKTPOJIUTOB.

Dopmynuposamb BEIBOIHI 1O pe-
3yJabTaTaM MPOBEAEHHOTO dKCIIEPH-
MeEHTa

240061

asi XapaKTepUCTUKA
XUMUYECKUX JIEMEHTOB
VA-rpynnsl. A30T

OO611as xapakTepruCTUKa PJIEMEHTOB
VA-rpymnmsl. A30T, CTPOSHUE aToMa
U MOJIEKyJIbl a3ota. Duznueckue u
XUMHYECKHE CBOMCTBA U MPUMEHE-
HHE a30Ta. A30T B IPUPO/JIE U €T0
onoJsioruydeckas pob.
Jdemoncrpanuun. uarpamma «Co-
cTaB Bo3nyxa». BuneodparmeHnTs u
crmaiinel «IItnasn 6azapen»

Jlasamb OOIIYIO XapaKTEPUCTUKY
aTOMOB, IPOCTHIX BELIECTB U COE/IU-
HeHul 351eMeHTOB VA-TpyIIbI B 3a-
BUCUMOCTH OT UX IOJIOKEHHUS B TIe-
PUOANYECKOI CUCTEME.
Xapakmepuzoeams C UCHOJIb30Ba-
HHEM PYCCKOTO (POJTHOTI0) sI3bIKa U
sI3bIKa XMMHUH CTpOeHUe, puznye-
CKHME U XMMHWYECKHE CBOMCTBA, ITO-
JIydeHHE U NPUMEHEHHUE a30Ta.
Ha3zvieams coequHeHUs a30Ta 110
dbopmyiie u cocmasisims HGOPMYITBI
MO UX Ha3BaHMUIO.

Yemanasnueams npyuanHHO-CNe -
CTBEHHBIE CBSI3U MEX]Iy CTPOCHUEM
aToMa U MOJIEKYJIbl, BUJIOM XUMHUYE-
CKOM CBSI3H, TUIIOM KpHUCTALIIA4E-
CKOM peméTKH a30Ta 1 ero puznde-
CKUMH U XUMUYECKUMH CBOMCTBAMU.
Bovinoanams pacd€Thel MO XUMHAYE-
CKUM (popMysiaM U YpaBHEHUSIM pe-
aKIUH, IPOTEKAIOIUX C YYaCTUEM
azora




25AMN

nak. Coau aMMOHHUS

Amml

aK, CTPO€HHE MOJIEKYJIbI U

(pusnueckme cBoiicTBa. AMMUaYHasI
BOJa, HAIIATBIPHBIN COUPT, TUAPAT
ammuaka. JJoHopHO-aKLEenTOPHBII
MEXaHU3M 00pa30BaHMS CBSI3H B
KaTuoOHe aMMOHus. BoccranoBu-
TeJIbHbIE CBOMCTBA aMMHUaKa.

Conu aMMOHHUS U UX NPUMEHEHUE.
KauecTtBeHnHasi peakuusi Ha KaTHOH
aMMOHUSI.

Jdemouncrpauuu. [lonmydenune, co-
OupaHue U pacnO3HaBaHUE aMMHU-
aka. Paznoxxenne quxpomara am-
MOHHUSI.

JlaGopaTopusblii onbIT. 36. Kaye-
CTBEHHAas peakiysi Ha KaTHUOH aMm-
MOHHS

Xapaxkmepuzosams ¢ UCIIOIb30Ba-
HHUEM PYCCKOro (pOJHOr0) si3bIKa U
SI3bIKA XUMHUHU COCTaB, CTPOCHHUE
MOJIEKYJIbl, PU3UYECKUE U XUMUYe-
CKH€ CBOICTBA, ITOJyUYCHUE U MPU-
MEHEHHE aMMHaKa.

Haszvieams conu aMMOHUS T10
bopmynam u cocmasnams hopmy-
JIBI TIO UX Ha3BaHUSIM.
3anucvieams MOJIEKYISIPHBIE U
WOHHBIC YpaBHEHUS pEaKIui, xa-
PaKTEPU3YIONINX XUMHUYSCKHUE CBOM-
CTBa aMMMaKa U COJIE aMMOHHUSI.
Cocmaensimsb ypaBHEHUs] OKUCIIH-
TEJIbHO-BOCCTAaHOBUTEIIbHBIX peak-
LU C y4aCTHEM aMMHaKa C IIOMO-
IO METO/Ia BJIEKTPOHHOT0 OajiaHca.
Yemanaenueams npuunnHO-CcIie -
CTBEHHBIE CBSI3W MEXKIy BUJIOM XH-
MHUYECKOU CBSI3U, TUIIOM KpHUCTaJI-
JIMYECKON pEemIEéTKN B aMMHUaKe U
COJIIX aMMOHHUS U (PU3UUECKUMH U
XUMHYECKUMHU CBOMCTBAMU 3THX
BEIIECTB.

Ilposooums, nabarooams u onu-
cbl8amMb XUMHUYECKUU IKCIIEPUMEHT
10 pacIiO3HaBaHUIO HOHOB aMMO-
HUS C COOTIOJICHUEM TTPABUII TE€X-
HUKH 0€3011aCHOCTH.

Bovinoansms pacd€Thl IO XUMHUYE-
CKUM (hopMyJiaM U ypaBHEHHSIM pe-
aKIHi, IPOTEKAIOIINX C y9aCTHEM
aMMuaka




LS

26/71p4

kmuueckas paboma 4.
[Nomyuyenne aMmMHuaKka u u3-
YYEHHE ero CBOMCTB

[Toryuenue, coOupaHue U pacro-
3HaBaHUE aMMHaka. M3ydeHune
pacTBOPUMOCTH aMMHUaKa B BOJE U
XapaKkTepUCTUKA OCHOBHBIX CBONCTB
ruapara ammuaka. Kauectsennas
PCaKuia Ha KATUOH aMMOHMUS

llonyuams, cobupams v pacno-
3HA8AMb AMMUAK.

Obpawamscs ¢ 1abOpaTOPHBIM
000py/IOBaHHUEM U HArpeBaTeIIbHBI-
MM IIpUOOpaMHu B COOTBETCTBUHU C
IpaBUJIaMH TEXHUKH 0€30ITacHOCTH.




8S

lMpodonxieHue

Homep
ypoKa

Tema ypoka

OcHOBHOEe coaep)xaHue
YpOKa

XapakTepucTuka 0CHOBHbIX
BMAOB AeATe/IbHOCTH yyalymuxcs
(Ha ypoBHe y4ye6HbIX 4EeUCTBUH)

Habnrooams n onucsvieams XUMH-
YECKUM IKCIEPUMEHT C IOMOIIBIO
pyccKoro (poJIHOTO) sI3bIKA U SI3BIKA
XUMHUU.

Dopmynuposams BBIBOIHBI 110 pe-
3yJIbTaTaM IPOBEAEHHOIO IKCIIEPH-
MEHTA.

Compyonuuams B Tiporiecce y4eo-
HOTO B3aWMMOJICUCTBUS TIpU padoTe
B rpynmnax

27—28K]

CJIOPOAHBIC COCIHUHEC-
HHUA a30Ta

Oxcuael a3ora: HecoaeoOpas3yro-
LIM€ U KUCJIOTHBIE.

A3oTHUCTast KUCJIOTAa U HUTPUTHIL.
A30THas KMCJIOTa, €€ MOJIyYeHUE U
cBoiicTtBa. Hurpatsl.
JdemoncTpanuu. Bzaumoaenicteue
KOHIIEHTPUPOBAHHOM a30THOU
KHUCHOTHI ¢ MeabI0. ['openune uép-
HOTO nopoxa. Pasnoxxenue nHurpara
KaJIvsi U TOPEHUE JPEBECHOTO
YTOJIbKa B HEM.

JlaGopatopusblii onbIT. 37. XumMu-
YECKHE CBOMCTBA a30THOU KUCIOTHI
KaK 2JIEKTPOJINTA

Xapaxkmepuzosams ¢ UCIOIb30Ba-
HHUEM PYCCKOT0 (POJAHOI0) s3bIKa U
sI3bIKa XUMHHU COCTaB, (PU3NUECKHUE
U XUMHMYECKHUE CBONCTBA, OIyYe-
HHE U IPUMEHEHUE OKCHUJIOB a30Ta.
Cocmasnsims MOJIEKYJISIDHBIE U
HOHHbBIE ypaBHEHUsI peaKInui, Xa-
PaKTEpU3YIOIINX XUMHYECKHE CBOM-
CTBa OKCH/JIOB a30Ta.
Yemanasnueams npuunHHO-CIIeN-
CTBEHHBIE CBSI3U MEXIY BUJIOM XH-
MHUYECKOU CBSI3U, TUIIOM KpUCTAJI-
JIMYECKOM PEIIETKU B OKCUAAX a30Ta
U UX (PU3NUECKUMU U XUMHUYECKUMU
CBOMCTBaMH.

Xapaxmepuzoeams C UCIIOIB30Ba-
HHUEM PYCCKOT0 (POJIHOTO) sA3bIKa U
sI3bIKa XUMHUU COCTaB, (GU3NUECKUE U
XMMHUYECKHEe CBOMCTBA a30THOM KucC-
JIOTHI KaK 3JIEKTPOJIUTA U €€ IIpHuMe-
HEHHUE.

3anucvieams MONEKYIAPHBIE U
MOHHBIE YpaBHEHMs peakIui, Xa-




6S

paKTEepU3yIoIIe XUMUYECKUE CBOM-
CTBA a30THOM KHUCJIOTHI KaK 3JIEK-
TpOJUTA.

IIposooumus, nabarooams 1 OnuUCHL-
6amb XUMUYECKHUI DKCIIEPUMEHT,
XapaKTEepU3yIOIIUi CBOMCTBA a30T-
HOMW KHCJIOTBI KaK 3JIEKTPOJIMTA, C
COOIIOAeHUEM TTPABUII TEXHUKH Oe3-
OIMaCHOCTH.

Xapaxkmepuzosamb a30THYIO KHC-
JIOTY KaK OKMCJIUTEIIb.
Cocmasnsimes ypaBHEHUSI OKUCIIN-
TEJIbHO-BOCCTAHOBUTEJILHBIX PEaK-
LIUH, XapaKTEPU3YIONINX XUMHAYE-
CKHME€ CBOMCTBa a30THOW KHUCJIOTHI
KaK OKMCJIMTEINS, C HOMOIIBIO Me-
TOJa BJIEKTPOHHOIO OajaHca.
Ilposooums, nHabaooame U onu-
cvleamb XUMHUYECKUM AKCIEPUMEHT,
XapaKTEepHU3YIOIIHUNA CBOMCTBA a30T-
HOM KHCJIOTBI KaK OKHUCJINTES, C
cOOJIIOA€HEM NPABUI TEXHUKHU
Oe3omacHoCcTH

29®dod

dbop u ero coenune-
HUS

docdop, cTpoeHue aTomMa U aJuio-
tponus. Pochunsl. Pochun. Ox-
cun pochopa(V) u pochopnas
kuciora. Docdarer.
JdemoncTpanuu. O6pasiibl pu-
pomHbIX coenuHeHui ¢pocdopa. I'o-
penue ¢ocdopa Ha BO3AyXE U B
kuciopoze. [Tomyuenue 6emoro

(ocdopa u ncneiTaHME €ro CBOWCTB.

JladopatopHublii onbIT. 38. Kaue-
CTBEHHas peakmus Ha docdar-uoH

Xapaxmepuzoeams ¢ UCIOJIB30Ba-
HHUEM PYCCKOTro (pOJHOIO) A3bIKa U
SI3bIKA XUMHU CTPOCHHUE, aJITIOTPO-
ui0, GU3NISCKUE U XUMUYECKUE
CBOMCTBA, MOJIyYCHUE U TPUMEHE-
HUe pocdopa.

CaMOCTOATEIBHO OnUCLIBAMb CBOU-
cTBa okcuaa gochopa(V) kak Kuc-
JIOTHOT'O OKCHJa U CBO¥cTBa (hoc-
(opHOIT KUCITOTEI.
Hnnrocmpuposams CBOUCTBA OKCHU-
na ¢ocdopa(V) u dochopHoii kuc-
JIOTHI YPAaBHEHUSIMH COOTBETCTBYIO-
IIUX PEaAKIIHM.

Ilposooums, nabrwoams U onu-
cvigamb XUMHUYECKUN YKCIIEPUMEHT




09

lMpodonxceHue

Homep
ypoka

TeMa ypoka

OCHOBHOEe copiep)aHune
ypoka

XapakTepucTtuka 0CHOBHbIX
BUAOB AEATE/IbHOCTH yyalumuxcs
(Ha ypoBHe y4yebHbIX AeUCTBUM)

C COOJIFOZICHNEM MPABUI TEXHUKH
0e30MacHOCTH.
Pacnosnasams pochdaT-moHbI

30004

asi XapaKTepUCTHKA
anmeMeHTOoB |V A-rpynmsl.
Yraepon

OO611ast XxapakTepUCTUKa DJIEMEHTOB
IVA-Tpynmbl: 0COOEHHOCTH CTpOe-
HHSI aTOMOB, IMPOCTBIX BEILLIECTB U
COEIMHEHUM B 3aBUCUMOCTH OT
MOJIOKEHUS JIEMEHTOB B MEPUOIH-
yeckoil cucreme. Yriepona. Kpyro-
BOPOT yTJIepoja B Ipupo/ie. AJio-
TPOTIHBIE MOAU(DUKAIIMH: aIMa3,
rpadut. AMopdHBIi yriepond: ca-
’Ka, IPEBECHBIN yroJib. Ajxcopoums.
XUMHUecKknue CBOMCTBA yTiiepoa.
Kokcoxumuueckoe mpou3BOICTBO
u ero npoaykius. Kapouasr.
Jlemoncrpamuu. Komtexus «O06-
pasibl IPUPOIHBIX COSTMHEHUN
yriaepoaa». [loprper H. /1. 3enun-
ckoro. Ilornomenue akTUBUPOBaH-
HBIM yIJIEM pacTBOPEHHBIX BEIIECTB
WJIW Ta30B. Y CTPOMCTBO NPOTUBO-
rasa

Jasams 0OILYIO XapaKTEPUCTUKY
aToMaM, IPOCTHIM BeEIeCTBaM U
COEJIMHEHUSIM 3JIEMEHTOB IVA-
rpyIbl B 3aBUCUMOCTH OT UX I10-
JIO’)KEHUS B IIEPUOJIMYECKOMN CHCTe-
Me.

Xapaxmepuzosams C UCTIOIB30Ba-
HHUEM PYCCKOTO (POJHOI0) sI3bIKa U
SI3BIKA XUMHUH CTPOCHHUE, aJNIOTPO-
MHI0, GU3NISCKUE U XUMHUYSCKHUE
CBOICTBA, NOJIy4Y€HHE U IPHUMEHE-
HHEe aMOp(HOTO yTiepo/ia.
Cpaenueams CTpOEHUE U CBOMCTBA
ajMasa u rpadura.

Onucviéams OKUCIUTEIBHO-BOCCTA-
HOBUTEIILHBIC CBOVMCTBA yTIIepo/a.
Ilposooums, nabarooams 1 onu-
cbl8amMb XUMHYECKUN IKCIIEPUMEHT
¢ coOJrroIeHneM MpaBUIl TEXHUKH
Oe3omnacHocTU

31Kud

TOPOJIHBIE COETNHE-
HUS yrieponaa

Oxkcua yraepona(ll): crpoenue mo-
JIEKYJIbl, HOJyYE€HHUE U CBOICTBA.
Oxkcua yriepona(lV): ctpoenue Mo-
JIEKYJIbl, HOJy4Y€HHUE U CBOMCTBA.
VronbHas kuciaota. Conu yroibHOU
KHCJIOTBI: KapOOHAThI U THAPOKap-
O6oHaTtel. TexHUYecKast ¥ MUIIeBas
coja.

Xapaxkmepuzoeambs C UCIIOJIb30Ba-
HHUEM PYCCKOT'O (POJHOIO) SI3bIKA U
sI3bIKA XUMHUHU COCTaB, GU3NYECKUE U
XUMHUYECKHE CBONCTBA, TOJTyYECHUE U
MPUMEHEHNE OKCHJIOB YTJIEpOa.
Yemanaenueams mpuanHHO-CIIE -
CTBEHHBIE CBSI3U MEXYy BUJIOM XH-
MHUYECKOU CBS3U M THUIIOM KpHUCTaJI-
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JladopaTtopHbIii onbIT. 39. [Toy-
YEHHE U CBOMCTBA YrOJIbHOMN KHC-
JIOTHI

JIMYECKOUN PEIIETKU B OKCUIAaX
yriiepoja u ux (pu3n4ecKuMu U X-
MHUYECKHUMH CBOMCTBAMHU, a TAKKE
MPUMEHEHUEM.

Cobnrooams npaBuia TEXHUKU 0€3-
OIIaCHOCTH NP MUCHOJIB30BaHUH
MEYHOTr 0 OTOTJICHUS.

Okxa3zbléams NEPBYIO TTIOMOIIb TIPU
OTpaBJICHUH YTapHBIM Tra30M.
Xapaxkmepuzoeams C HUCIOJIB30Ba-
HHEM PYCCKOTO (pOJHOTO) sI3bIKa U
sI3pIKa XMMHUM COCTaB, (PU3NYECKHE
U XMMHUYECKHE CBOMCTBA, ITOJIy4de-
HHUE Y TIPUMEHEHHUE yTOoJIbHOU KHC-
JIOTHI U €€ coJielt (kapOOHATOB U
TUJIPOKapOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTH
CBOMCTB COJIEW YTONbHOW KHUCIOTHI
OT UX COCTaBa.

Ilposooumus, nabrrooams U onu-
cbl8amb XUMUYECKUM SKCIIEPUMEHT
C COOII0JICHUEM TIPaBUJl TEXHUKU
0e30I1acHOCTH.

Pacnosnasams kapOOHAT-HOH.
Buvinonnames pacyétsl o Xxumuye-
cKuM (opMyJiaM U ypaBHEHHSIM pe-
aKIUN, IPOTEKAIOIMX C YYaCTUEM
CO€JIMHEHU! yriiepojia

3271pd

kmuueckas paboma 5.
ITonyuenue yriiekuciaoro
rasa v u3y4eHHue ero
CBOMCTB

[Tonyuenue, coOupanue U pacrio-
3HaBaHUeE yIJIEKUCIoro rasza. Msy-
YEeHHE PaCTBOPUMOCTH yIJIEKHCIIO-
ro raza B BOJIC M XapaKTepUCTHKA
KHCJIOTHBIX CBOMCTB YIOJIbHOM
kucnorel. KauecTBeHHast peakuus
Ha KapOoHaT- U rHApoKapOoHaT-
VOHBI

Ionyuams, cobupams M pacno-
3Haeams YTIIEKUCIIBIN ra3.
Obpawamuscs ¢ 1abopaTOPHBIM
000pyIOBaHHEM M HarpeBaTeb-
HBIMH NPUOOpPaMU B COOTBETCTBUU
C IpaBUJIaMU TEXHUKHU Oe3onac-
HOCTH.

Habnwooams 1 onuceléams XUMH-
YEeCKUH IKCTICPUMEHT C TOMOIIIBIO
pycckoro (poaHOTO) si3bIKA U sI3bIKA
XUMUMH.




(4°

lMpodonxeHue

Homep
ypoka

TeMa ypoka

OCHOBHOE cofep)XaHue
YpOKa

XapaKTepucTtuka OCHOBHbIX
BMWAOB AEATE/IbHOCTU y4yalmxcs
(Ha ypoBHe y4yebHbIX AeUCTBUN)

Dopmyruposamsb BEIBOIBI 1O pe-
3yJIbTaTaM IMPOBEIEHHOTO YKCIEPU-
MCHTA.

Compyonuuams B miporiecce y4eo-
HOT'O B3aUMOJICHCTBHS MpU pabore
B rpymmax

33V

0JIOPOJIBI

Oprannyeckast Xumusi. Y TJICBOIO-
poabl. MertaH, 3TaH U NpOIaH Kak
npenenbHbie (HaChIIIEHHbIE) yTiie-
BOAOPO/Jbl. DTWJIEH U alETUIICH
Kak HernpeJiesibHbIe (HEHACHIIICH-
HbIE) yrieBOa0poibl. CTpYKTYpHBIE
(hbopMyITBI OPraHUYECKHUX BEIIECTB.
I'openue yriesosoponoB. Peakiuu
JIETUIPUPOBAHUS TTPEICTBHBIX
YTJIEBOJIOPO/IOB.

Jlemoncrpamuu. Mojeiu MOJICKYJT
MeTaHa, dTaHa, dTUJCHA 1 arleTH-
JneHa. BzaumonaelicTBue dTUIICHA C
OpOMHOI1 BOJIOH M pacTBOPOM Hep-
MaHTaHaTa KaJIus

Xapaxmepuzoeams 0OCOOESHHOCTH
COCTaBa M CBOMCTB OPraHUYECKUX
COE€IUHEHUN.

Pasznuwams npenenbHbIC U HEnpe-
JIeTbHBIC YTII€BOIOPOIHI.

Haszvieams n 3anucvieams HopMy-
761 (MOJICKYJISIPHBIE U CTPYKTYP-
HbI€) BaXKHEHIIIUX MpeJICTaBUTENIEH
YTIIEBOIOPOIOB.

Habarooams 3a X0O0M XUMHYECKOTO
9KCIIEPUMEHTA, OTIUCHIBATH €T0 U Jie-
JIaTh BBIBOJIbI HA OCHOBE HaOJII01e-
HUM.

Durcuposams pe3yabTaThl DKCIIEPU-
MEHTa C TIOMOIIBIO0 PYCCKOTO (POAHO-
T'0)s13bIKa, a TAKKE C TIOMOIIBIO XH-
MHUYECKUX (POPMYJT U YpaBHECHUM

34Kuc

HCHMU

liopoacoacpiKa-
e OPpraHN4YCCKuC CoOcamnu-

CnupThl. DTWIOBBIN COUPT, €0 MO-
Jy4yeHue, IpuMeHeHHue U (pu3noo-
ruyeckoe Jercreue. TpExaToOMHBIN
CHuUpT MNIMLUEPUH. Y KCyCHas KUCJIO-
Ta KaK MpPeJCTaBUTENIh KApOOHOBBIX
KHUCJIOT.

JdemoncTpanun. O61me XxumMude-
CKHE CBOMCTBA KUCJIOT HAa IIpUMeEpE
YKCYCHOM kucioThel. KauecTBeHHas
peakuus HA MHOTOaTOMHBIE CITUPTHI

Xapaxkmepuzosambsb CIUPTHI KaK
KHCJIOPOJCOAEprKalllie OpraHnye-
CKHE COETMHEHUSI.
Knaccugpuyuposams ciuptsl 10O
YUCITY THAPOKCUIBHBIX TPYNI B UX
MOJIEKYyJIaX.

Haszvieams TipenctaBUTENIEN OOHO-
U TPEXATOMHBIX CIIMPTOB U 3aMKMChI-
BaTh UX (POPMYITHI.
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Xapaxmepuzoeams KapOOHOBBIE
KHCJIOTBI KaK KHCJIOPOJACOIAEpAKa-
L€ OpTaHUYECKHUE COCNUHEHUS

35Kp¢d

HUU U €TO COCIUHE-
HUS

Kpemuuii, ctpoenue ero aroma u
HaxoxJeHue B npupoje. CpoiicTBa
kpeMHUs. CUITUIUIBI ¥ CUJIAH.
Oxkcup kpemuwmsi(1V). KpemuueBas
KHUCJIOTa U €€ COJIU.
Jemouncrpanuu. Kommexkmus «O06-
pas3ibl IPUPOIHBIX COSTMHCHUN
KkpeMHUs». Kommekmus cTekna, Ke-
paMUKH, IEMEHTA U U3JICITUN U3
HUX.

Jlabopatopusbiii onbIT. 40. [Ipo-
IIyCKaHUE YTJIEKUCIIOro ra3a uepes
pacTBOp CUJIMKATa HATPUS

Xapakmepuzoeams C UCIOJIb30Ba-
HHUEM PYCCKOro (pOJHOrO0) si3bIKa U
sI3bIKa XUMHHU CTPOEHHUE aTOMOB U
KPUCTAIOB, (PU3UUECKHUE U XUMU-
4YECKHE CBOMCTBA, ITOJIyYEHUE U
MMPUMEHEHHUE KPEMHUS.
Yemanasnuseames npuunHHO-CIie -
CTBEHHBIE CBSI3U MEX/y CTPOCHUEM
aToMa, BUJIOM XUMHUYECKOU CBSI3H,
THUIIOM KPHUCTAJUTMYECKOU PEIIETKU
KpPEMHHUS U €ro (PU3NYECKUMHU U
XUMHUYECKUMHU CBOHCTBaAMHU.
Bovinonnuams pacuy€Tsl N0 XUMHYE-
CKUM (hopMyJiaM U ypaBHEHUSIM pe-
aKIUH, IPOTEKAIOIIUX C YUYaCTUEM
KPEMHUS U €ro COeAUHECHUU.
Xapaxmepuzoeams ¢ UCIOIB30Ba-
HHEM PYCCKOTO (POJTHOTO) SI3bIKA U
sI3bIKa XMMHUM COCTaB, (PU3NUEeCcKre 1
XUMHUYECKHE CBOMCTBA, OJIyYEHUE U
MPUMEHEHUE COCTMHEHUN KPEMHUSI.
Cpasnueams qUOKCHUABI yIiiepoaa u
KpEMHUSI.

Onucvieams BaKHEHNIINE TUIIBI TIPU-
POIHBIX COEIMHEHUN KPEMHUS KaK
OCHOBHOTO 3JIEMEHTa JIUTOC(HEPHI

36CuJ

KaTHass IIPpOMBIIIJICH-
HOCTBH

[Tpou3BOICTBO CTEKJIA U LIEMEHTA.
IIponykuust CUIIMKATHOW TPOMBIIII-
JIEHHOCTH: ONITHYECKOE BOJIOKHO,
Kepamuka, papdop, dpasac. OnTu-
4ECKOE BOJIOKHO.

Hdemoncrpauun. Kosuiekuuss npo-
JYKIUU CUJIMKATHOW IPOMBIIIIEH-
HocTU. BuaeodgparMeHTs! 1 ciaiiapl
«[Ipon3BOICTBO CTEKIA U IIEMEHTa)

Xapaxkmepuzosamsb CUIMKATHYIO
MPOMBIIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKIHIO.

Yemanaenuseams ananorun Mexuay
pa3IMYHBIMHU OTPACIISIMUA CUJIMKAT-
HOM NPOMBIIIIIEHHOCTH
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37110

YCHHUEC HCMCTAJIJIOB Hem

TaJIbl B npupoae. Opakiu-
OHHAasl IEPErOHKA KUJIKOIO BO311y-
Xa Kak cnoco0 IOJIydeHUsl KUCIIO-
ponaa, azora u aprosa. llonyueHue
dbochopa, kpemHus, xjopa, Hoja.
DJEeKTPOInU3 pacCTBOPOB.
Hemoncrpanuu. Koyueknus «IIpu-
POJIHBbIE COETMHEHUSI HEMETAJIIOBY.
BuneodparmenTs! u cnaiiner «Dpak-
LIMOHHAsI IEPETOHKAa JKUJIKOTO BO3-
nyxay. BuneodparmMeHTh U ciai bl
«ITosyuenue Bo1opoaa, KUCI0OpOaa
Y FaJIOT€HOB 3JIEKTPOJIUTUYECKUM
CII0CO00M»

Onucvieams HaX0XJ€HUE HEMETAJI-
JIOB B IPUPO/IE.

Xapaxmepuzoeamsb PpakIMOHHYIO
IIEPETOHKY KUJKOI0 BO3yXa Kak
COBOKYMIHOCTH (PU3UYECKHUX IPO-
IIECCOB.

Apeymenmuposams OTHECEHUE
MPOLECCOB MNOTYUYECHUSI AKTUBHBIX
HEMETAJIOB K OKHCIIUTEIILHO-BOC-
CTaHOBUTEJILHBIM MpoOLIECcCaM

38I1on

YeHUE BaXKHEUIITUX
XUMHUYCCKUX COCI[I/IHGHI/Iﬁ
HCMCTAJIJ1I0B

[Tonmyyenue cepHOIl KMCIOTHI: ChI-
pbE, XUMU3M, TEXHOJIOTUYECKas
cXema, METOJ KHUIISIIETO CJIOs,
NPUHLIMIBI TeIUIOOOMEHa, ITPOTHU-
BOTOKA U HUPKYIAIUU. Oneym.
IIpon3BoacTBO aMMHUaKa: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAasl CXeMa.
JdemoncTpanuu. Mojenu anmnapa-
TOB JUJIsI IPOU3BOJICTBA CEPHOM KHC-
JIOTbL. MOJ1eJ1b KMIISIIIETO CIOS.
Mojiesib KOJTOHHBI CUHTE3a aMMHUa-
ka. BuneodparmeHTsI 1 ciraiiibl
«IIpon3BOACTBO CEPHON KHUCIIOTBI».
BuneodparmenTts! u cnaiiasr «I1po-
U3BOACTBO aMMuaka». Komnekuus
«CBIpBE JJIs1 TIOJIyYEHUSI CEPHOM
KHCIOTBD»

Xapaxmepuzoeams XUMU3M, Chl-
pBE, annapaTypy ¥ Hay4YHbIE IPHUH-
LIUITBI TPOU3BOJICTBA CEPHOU KHC-
JIOTBI.

Cpasnusams TpOU3BOJICTBO CEp-
HOM KHUCJIOTBI U TIPOU3BOJICTBO aM-
MHaKa




39060

6IJ_ICHI/I€ no teme «He-
METaAJIJIBl 1 UX COCAUHC-
HUs»

Ypok-ylnpaxHEHUE C UCIIOJIb30Ba-
HHUEM CaMOCTOSITEJIbHONW pabOoThI 11O
BBIIIOJIHEHUIO IPOBEPOYHBIX Te-
CTOB, 3aJIaHUN U YIIPAXKHECHUN

IIposooums ONIEHKY COOCTBEHHBIX
JIOCTHIKCHUH B YCBOCHUHU TEMBI.
Koppexmuposeams CBOHM 3HAHUS B
COOTBETCTBUH C IUITAHUPYEMBIM pe-
3yJIbTAaTOM.

Tonyuames XUMUYECKyIO0 MHPOpMAa-
LU0 U3 PA3JIMYHBIX NUCTOYHHUKOB.
Ilpeocmaesnsims nHDOPMAITHIO TTO
teme «HemeTamumsny B BUIE TaOIHII,
CXEeM, OTIOPHOT'O KOHCIIEKTa, B TOM
yncie ¢ npumeHeHuem cpencts MKT

40KoH ponvras paboma 2 io TeMe «Hemeraniabl u ©X COeTUHESHUS»
MeTannbl n ux coeguHeHUA (16 u)
41001 ast XapaKTepUCTHKA [TonmoxeHne MeTasIoB B IEpHUOIAYE- Ob6wvsicHsIMb, 9TO TAKOE METAJUIBI.

MCTAJIJIOB

CKOIl cCUCTEeME XUMHYECKHUX dJIEMEH-
ToB /1. 1. MenaeneeBa, CTpOEHUE UX
aTOMOB U KpUCTAJUIOB. MeTajuinye-
CKas CBSI3b M METAJUTMYECKasl KPH-
crajimyeckast penrérka. duznue-
CKHE CBOMCTBA METAJIJIOB: DJIEKTPO-
¥ TETUIOTIPOBOIHOCTh, OTPaKArOIIAsT
CHOCOOHOCTD, MIACTUYHOCTh. YEp-
HBIC U IIBETHBIC METaJIIbI

Xapaxkmepuzosams XUMUYECKUE
AJIEMEHTBI — METaJJIbI 110 UX T0-
JIOKEHUIO B IEPUOJUUYECKON CUCTE-
me . . Menneneena.
IIpoenozuposams CBOMCTBA HE3HA-
KOMBIX METAJJIOB 11O MOJI0KEHUIO B
MEPUOJINUECKON CUCTEME XUMUYe-
ckux anemeHToB 1. 1. Menneneena.
Yemanaenueams npuavHHO-CeN-
CTBEHHBIE CBSI3U MEXJYy CTPOCHUEM
aToMa, BUJIOM XUMHUYECKOU CBSI3H U
TUIIOM KPUCTAJUIMYECKON PElIETKHU
Y METaJJIOB — MPOCTHIX BEIIECTB U
UX COCIUHEHUU




S9

42XuMm

4YeCKUE CBOMCTBA Me-
TaJlJIOB

MeTaibl Kak BOCCTAaHOBUTEIH.
DNEeKTPOXUMHUYECKUI psiJl HAIPsI-
JKeHUW. B3anMmoiericTBue METaIIIOB
C HEeMeTaJlllaMH, OKCUJIaMH, KUCJIO-
TaMHu, COJSIMHU. AJTIOMUHOTEPMHUSI.
JdemouncTrpanuun. Bzaumoselicteue
HATPUsL, TATHSL U KAJIbIIUSI C BOJIOM.

Obvsicnamsb, YTO TaKOE PsiJi aKTUB-
HOCTH METAJIJIOB.

Ilpumensimos ero sl XapaKTepH-
CTUKU XUMHYECKHUX CBOMCTB IPO-
CTBIX BEIIECTB — METAJLIOB.
O606wams cUCTEMY XUMHYECKHUX
CBOMCTB METAJIJIOB KaK BOCCTAHO-
BUTEJILHBIE CBOMCTBA.
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I'openue HaTpus, MarHus u xeJesa
B Kucyopoje. Benbimka TepMurt-
HOM cMmecu. B3aumojelictBue cme-
CH MOPOIIIKOB CEPHI U JKeesa,
LIMHKa U cepbl. Bzaumoeiicreue
QJIIFOMHUHHUS C KHCJIOTaMHU, I1ejIoYa-
MU U BOJIoH. B3aumoelictBue xe-
Jie3a U Meau ¢ XJopom. Bizanmo-
JIECTBUE MEJHU C KOHLEHTPUPO-
BAaHHOM CEpPHOM KHUCIJIOTOU U
a30THOU KUCIIOTOU (pa30aBICHHON
1 KOHLIEHTPUPOBAHHOM).
JladopaTtopHblii onbIT. 41. B3au-
MOJIEMCTBHE K€JI€3a C paCTBOPOM
cynbdara meau(ll)

Cocmaensimb MOJICKYJISIDHBIC ypaB-
HEHUsI PEaKIUii, XapaKTePU3YOIIHX
XUMHUYECKUE CBOMCTBA METAJLJIOB B
CBETE y4eHHUsI 00 OKUCIIUTEIBHO-
BOCCTaHOBUTEJILHBIX MPOIIECCaX, a
pEaKIUK C y4aCTHEM DJICKTPOJIUTOB
MPEACTABIISATh TAK)XE U B HOHHOM
BHU/IC.

Habnrwooams u onucvieams peax-
AU MEKTy BEIIECTBAMH C ITOMO-
IO PYCCKOTO (POJIHOTO) SI3bIKA U
SI3BIKA XUMHUH.

CaMOCTOSTEIRHO NnpPO80OUMb OIIbI-
ThI, TOATBEPIKIAIOIINE XUMHUYSCKHUE
CBOMCTBA METAJJIOB, C COOIIOIEHN-
€M TIPaBUJI TEXHUKHU 0€30MacHOCTH

43—440

pII1asi XapaKTepuCcTUKa
aneMeHToB |A-rpymmsl

CTpoeHue aTOMOB U IPOCTBIX BE-
1ecTB. 3aBUCUMOCTH (PU3UIECKUX
U XUMHUYECKUX CBOMCTB LIETOYHBIX
METAJUIOB OT 3apsiIOB sSIAEP UX aTO-
MOB. OKCHUJIbI U TUAPOKCHUBI 111~
JIOUHBIX METAJJIOB, UX IIOJIy4YEHHE,
CBOMCTBa U NpUMEHEHUE. BaxxHen-
LIME COJIM LIEJIOYHBIX METAI0B, UX
3HAYEHUE B IPUPOJE U KU3HU Ye-
JIOBEKA.

Jdemoncrpanus. Okpacka riame-
HU COCIMHEHMSIMHU IIEIOYHBIX Me-
TaJIJIOB

ObvscHamMb STUMOJIOTHUIO Ha3BaHMUS
TPYIIIBl IEJTOYHBIC METAILIBI.
Jlasams O0IIYI0 XapaKTEPUCTUKY
MIEJIOYHBIX METAJUIOB T10 UX T10JIO-
’KEHHUIO B TIEPUOJIMYECKOMN cUCTEME
XuMHu4eckux aneMeHToB . 1. Men-
Jieneena.

Xapaxkmepuzosams cTpoeHue, pu-
3UYECKHE U XUMHUYECKHE CBOMCTBA
[IEJI0OYHBIX METAIJIOB B CBETE 00-
IIeT0, 0COOCHHOTO M €IMHUYHOTO.
Ilpeockaszvieams puznyeckue u
XUMHUYECKHE CBOMCTBA OKCHUJIOB U
TUAPOKCHUIOB IIEIIOYHBIX METAJJIOB
Ha OCHOBE MX COCTaBa M CTPOCHUS
¥ TIOATBEPKIATh MPOTHO3KI ypaBHE-
HUSIMU COOTBETCTBYIOIIUX PEAKITAH.




L9

IIpo6oodumsb pacu€Thl IO XUMHUYEC-
CcKuM (opMyJiaM U ypaBHEHHSIM pe-
aKLHl, TPOTEKAOIINX C y9YaCTUEM
LIEJIOYHBIX METAJLIOB U UX COEU-
HECHUM

45—460

pI11asi XapaKTepUCTUKA
IHHA-rpym mel

CTpoeHHe aTOMOB U IIPOCTBIX Be-
IIECTB. 3aBUCUMOCTh (PU3UUECKUX
U XUMHYECKUX CBOMCTB LIEJIOYHO-
3€MEJIbHBIX METAJUIOB OT 3apsa0B
sijiep ux aromoB. OKCUIBI U TH-
JIPOKCH/IBI TIIEIIOYHO3EMEITbHBIX Me-
TaJJI0B, UX MOJIy4YeHHUE, CBOIMCTBA U
npuMeHeHue. Baxneiiue conu
IIEJI0YHO3EMEIBbHBIX METAJJIOB, UX
3HAYCHHUE B IPUPOJEC U KU3HU Ye-
smoBeka. KapOboHaTel u ruapoKap-
OOHATHI KAJILIIUL.

HdemouncTrpauuu. Oxkpacka riame-
HHU COCIUHEHUSIMU LIEJIOUYHO3€e-
MEJIbHBIX MeTasIoB. ['alenue us-
BECTH BOJIOU.

JlaGopatopubliii onbIT. 42. [lony-
YEeHHUE U3BECTKOBOU BOJBI M OMBITHI
C HEH.

ObvscHaAmMb YTAMOJIOTUIO HAa3BaHUS
TPYIIBl «IIEJIOYHO3EMEIIbHBIE Me-
TaJIbD).

Jlasamwb 00IIYI0 XapaKTEPUCTUKY
MmetamioB |IA-rpynmer (menodHo3e-
MEJIbHBIX METaJJIOB) M0 UX MOJI0XKe-
HUIO B TIEPUOIUYECKON CUCTEME XU-
mMudeckux anemeHnToB . 1. Men-
Jiesieena.

Xapaxmepuzosams cTpoeHue, Gpu-
3UYECKHE U XUMHUYECKHE CBOMCTBA
[IEJIOYHO3EMENIbHBIX METAIIOB B
cBeTre ob11ero, 0COOEHHOro U eau-
HUYHOTO.

Ilpeockaszvieams PU3UUECKUEC U XU-
MHYECKHE CBOWCTBA OKCHUJIOB U TH-
npoxkcusioB MetaiuioB |l A-rpynmber Ha
OCHOBE UX COCTaBa U CTPOCHUS U
noomeepoicoams MPOTHO3BI ypaBHE-
HUSMHU COOTBETCTBYIOILIMX PEAKLIUH.
Ilposooums pacd€Thl IO XUMUYE-
CKUM (popMyJiam M ypaBHEHUSM pe-
aKI Ui, TPOTEKAIOIIUX C YUYaCTUEM
[IEJIOYHO3EMETbHBIX METAIIOB B UX
COCJIMHEHUI

47XKeéa

KOCTB BOJIBI U CTIOCO-
Obl €€ ycTpaHeHUs

’KécTkocTh BOABI: BpEMEHHAS U I10-
crosiHHas. CnocoObl yCTpaHEHUs
BpeMeHHOH *k&cTKkocTh. CriocoObl
YCTpaHEHMsI MOCTOSTHHOM KECTKOCTH.
Jdemoncrpanuu. [lomyuenune xéct-
KOW BOJIbI B3aMMOJICICTBUEM yTJIE-
KHCJIOTO ra3a ¢ U3BBECTKOBOW BOJOM.
YcTpaHeHne BpEMEHHOM )KECTKOCTH
KUIMSTYEHUEM U JI00aBJIIEHUEM CO/IbI.
YcTpaHeHrE MOCTOSTHHOM KECTKOCTH

OOvsicHaAmMb TIOHITHE  <«OKECTKOCTH
BOJIBI».

Paznuuams BpeMEHHYIO U MOCTO-
SIHHYIO )KECTKOCTB BOJBI.
Ilpeonacams cnocoObl yCTpaHEHUS
JKECTKOCTH BOJIBI.

IIposooumus, nabarooams M onu-
cvbl8amb XUMHUYECKUN IKCIIEPUMEHT
C COOJIFOJICHUEM MPaBHJI TEXHUKU
6e301acHOCTH
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nobasienuem cojbl. MoHuTe
MPUHIUAIN UX IeHUCcTBUs (BUaeodpar-
MEHT)

48/71pd

kmuueckas paboma 6.
JKécTkocTh BOABI M CIOCO-
Obl €€ ycTpaHeHust

ITonydenue xECTKOI BOJBI B3au-
MOJEUCTBUEM YIJIEKUCIIOTO Tra3a C
U3BECTKOBOM BOJOM. Y CTpaHEHUE
BPEMEHHOM KECTKOCTU BOJBI KH-
IISTY€HUEM U J100ABIECHUEM COJIBI.
YcrpaHeHue NOCTOSIHHON KECTKO-
CTH BOJBI T0OABICHUEM COJIBI.
HcnbiTanue xE€cTKOM BOABI pac-
TBOPOM MbLiIa

Tlonyuams, cooupams u pacno-
3Ha6ams yTIEKUCBIN ras.
Obpawambcs ¢ 1a0OpaTOPHBIM
000pyJOBaHUEM M HAarpeBaTEIIbHBI-
MH IIpHOOpPaMH B COOTBETCTBHUH C
MpaBHJIaMH TEXHUKH 0€30MaCHOCTH.
Habnwooams n onucvieams Xumu-
YECKHUU DKCIIEPUMEHT C IIOMOIIBIO
pyccKoro (pOJIHOTO) SI3bIKA U SI3bIKA
XUMUH.

Dopmynuposamsv BBIBOIBI 1O pe-
3yJIbTaTaM IPOBEAEHHOTO YKCIIEPH-
MEHTA.

Compyonuuams B miporiecce y4eo-
HOTO B3aWMMOJICUCTBUS TIpU padoTe
B rpyImmax

49 Ay

MHHHUIH U €ro Coeau-

HCHUA

CoenuHeHUs aJIOMUHUS B TIPUPO-
Je. XMMHUYECKHE CBOMCTBA U MPU-
MeHeHue anroMuHus. OcoOeHHO-
CTH OKCHJIa U THJIPOKCHU/JIA AJIFOMU-
HUS KaKk aM(POTEpPHBIX COCTMHCHUH.
Baskueimue conu aaroMUHUA
(xnmopun, cynbdar).
Jemoncrpanuu. Komiekius npu-
POJHBIX COCAUHEHUN aTFOMHUHUSIL.
BuneodparmenTs! u cinaiiasl «Ok-
CHUJ JIIOMUHHUS U €r0 MoauduKa-
un». [Tomydenne ampoTepHOTO
THUJIPOKCHUIA AJTFOMUHUS U UCCIIENO0-
BaHUNE €0 CBOMCTB

Xapaxkmepuzosams aJTIOMUHUU MO
€ro NOJIOKEHUIO B IIEPUOIUUECKON
CUCTEME XMMHYECKUX IJIIEMEHTOB

J1. 1. Meunneneena.

Onucvieams cTpoeHue, GU3NIECKUe
U XMMHUYECKHE CBOMCTBA aJllOMU-
HUSI, TIOATBEPK/1asi UX COOTBETCTBY-
IOLLIMMU YPAaBHEHUSIMH PEAKIUIA.
Obvsicnamb TBOVMCTBEHHBIM Xapak-
TEep XUMHUUYECKUX CBOWCTB OKCHJIa U
TUAPOKCHUIA AITFOMHUHHUS.
Konkpemusupoeams 3J1€KTPOIINTHU-
YEeCKO€ MOJIyYeHHUE METAJJIOB OIH-
CaHHMEM IPOU3BOJCTBA AJTIOMUHMUSA.
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Yemanasenueams 3aBucuMocCTh 00-
JJacTell NPUMEHEHHUS AIIFOMUHUSA U
€ro CIJIaBOB OT CBOMCTB ATHUX Be-
LLIECTB.

IIposooums pacdETsl TI0 XUMUYE-
CKUM (popMyJiaMm U ypaBHEHUSIM pe-
aKILUH, IPOTEKAIOIIUX C YYaCTUEM
AJIFOMUHUS U €70 COETMHEHU N

50—512Hene30 u ero coequHEHUS

Oc

hOCHHOCTH CTPOCHHSI aToMa Ke-
ne3a. JKeneso B mpupone. Baxneni-
e pyasl skeneza. OKCHABI U TH-
npokcunsl xkenesa(ll) u (111). Conmn
sxkene3a(ll) u (111). O6uapyxenue
KaTUOHOB eJje3a B pacTBope. 3Ha-
YeHHEe COCIMHEHU JKele3a.
JlaGopaTtopHbie onbIThL. 43. [1o-

(111). 44. KadyecTBeHHbIEC pEaKIIUU
Ha KaTHOHBI KeJie3a

nydeHue rugapokcusion xkene3a(ll) u

Xapaxkmepuzoeams MOJIOKEHUE Ke-
Jie3a B TIEPHUOIUYECKON CUCTEME XH-
MUYECKHUX AyieMeHTOB . 1. MeHnne-
JieeBa U 0COOCHHOCTH CTPOCHUS
aroMma KeJesa.

Onucvieams HU3NYECKUE U XUMH-
YyecKHUEe CBOMCTBA >KeJjIe3a, Mo/I-
TBEPKJ1asi UX COOTBETCTBYIOIIUMHU
YPaBHEHUSIMHU PEaKIUA.
ObvsacHuamv HaIMIUE NBYX T'CHETH-
YEeCKHX PSIO0B COCIMHEHHUH Keye3a
Fe?*u Fe3* .

Yemanaenueams 3aBucuMocThb 00-
JlacTel MpUMEHEHUs JKeJie3a U ero
CIIaBOB OT CBOMCTB 3THUX BEIIECTB.
IIposooums pacd€Thl 110 XUMHUYE-
ckuM GopMyJiaM B YPaBHEHUSIM pe-
aKIUH, IPOTEKAIOIUX C YYaCTUEM
JKeJIe3a ¥ €ro COEIUHEHUU.
Habnaooamv n onucvieams peax-
IIMUA MEXTy BEIIECTBAaMH C IIOMO-
L0 PYCCKOTO (POJIHOTO) sI3bIKA U
SI3BIKA XUMHUH

5211pg

kmuueckasi paboma 7.
Pemrenue sxcriepuMen-
TaJIBHBIX 337124 110 TEME
«MeTamnp»

Penienue OKCIICPUMCHTAJIbHBIX 3a-
Ja4 Ha pacrio3HaBaHUEC U IMOJIy4e-
HHUC MCTAJIJIOB U UX COCI{I/IHGHI/Iﬁ

DKCMEPUMEHTATIbHO UCCe008amb
CBOMCTBA METAJJIOB U UX COCJIMHE-
HUM, pemarh dKCIepUMEHTaIbHbIC
3aJa4u 1o reme «MeTtasiab».
Pabomams ¢ nabopaTopHBIM 000-
pyJaOBaHHEM U HarpeBaTeIILHBIMUA
mpudopaMu B COOTBETCTBHU C TIpa-
BHJIAMHU TEXHUKHA O€30MaCHOCTH.
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Habrooams cBOMCTBA METAINIOB U
WX COeIUHEHUH.

Onucvléams XUMUYECKUN SKCTIEpU-
MEHT C MOMOIILIO PYCCKOTO (POJI-
HOT'0) SI3bIKA M SI3bIKA XUMHH.
Dopmynuposams BbIBOJBI IO pe-
3yJabTaTaM MPOBEIEHHOTO dKCIIEPH-
MCHTA.

Onpeoenamob (MCX0s U3 y4eOHOM
3aJ1a4i) HEOOXOAUMOCTD HCITOIb30-
BaHUs HAOJFOICHUS WJIN DKCIIEPH-
MEHTa

53Kop

PO3HS METAJIJIOB U CIIO-
COOBI 3aIIUTHI OT HEE

Kopposus razosast (xumudeckas) u
3JIEKTPOXUMHUYECKas. 3alura Mme-
TaJUIOB OT KOPPO3HUH.
Hdemoncrpauuu. Komneknus «Xu-
MHUYECKHE UCTOYHUKH TOKa». Pe-
3yJIBTAThI JIIUTEIBHOTO dKCIIEpH-
MEHTA 10 U3YYCHUIO KOPPO3HU
CTaJbHBIX U3ACIIUH B 3aBUCUMOCTHU
OT yCJIOBHI1 IIPOIIECCOB

OO6vsicHsamb TIOHITHE KKOPPO3HSD).
Paznuuames XUMUYECKYIO U 3JIEK-
TPOXUMHUUYECKYIO KOPPO3UIO.
HUnnrocmpuposams npuMepaMu 1o-

HATUS ~ «KOPPO3US», «XHUMHUYECKas
KOppO3Us», «IIEKTPOXUMHUYECKAsI
KOPPO3USD.

Xapaxkmepuzoéamsb CIIOCOObI 3a-
IIUTHI METAJUIOB OT KOPPO3HU

54—55M

Taymnsl B ipupoae. Io-
HSITHUE O METAILTYPTrUHA

Mertassl B ipupoje. [Torsatue o
meramnypruu. YépHas u uBetTHas
Mmetannyprus. [lupomeramnyprus,
TUAPOMETAITYPIrHUsl, 3JIEKTPOMETaI-
nyprust. JlomeHHBIN nponecc. lle-
pepaboTka uyryHa B CTajlb. JJIeK-
TPOJIN3 PacIIaBOB.
Jdemoncrpanuu. Boccranosnenue
menn u3 okcuma meau(ll) Bogopo-

Kraccugpuyuposams popmsel ipu-
POAHBIX COCMHEHUI METaJIOB.
Xapaxmepuzoeams ob11M€ CIIOCO-
OBl ITOJIyYEHHUs METAJJIOB: IIUPO-,
TUIPO- U DIIEKTPOMETAILITYPTHIO.
Konxkpemuszuposams criocoOBI 1O~
JTy4EHUs] METAJUIOB IpUMEPaMU U
YPaBHEHUSIMH PEaKIIUil C COCTaBIe-
HHUEM 3JIEKTPOHHOTO OanaHca.




L

nom. BuaeodparMeHThI U Claiabl
«[Tpou3BOICTBO YyTryHa U CTAIINY,
«HW3nenust 3 uyryHa u crajam»,
«I[Tpon3BOICTBO ATFOMUHHUSI

Onucviéams JOMEHHBIN TIPOIIECC U

3JIEKTPOJIUTUYECKOE MOJIyUeHHE Me-
TaJlJIOB.

Pa3znuuams 4y€pHbIE U [IBETHBIE Me-
TaJJibl, YyT'yH U CTaJlb

56000

OlleHNE 3HAHUN 11O
TeMe «MeTaiib»

Ypok-ympakHEHHUE C UCTIOIb30Ba-
HHUE CaMOCTOATENILHOM pabOThI 11O
BBIIIOJIHEHUIO IPOBEPOYHBIX Te-
CTOB, 3aJIaHUU U YIIPaKHEHUUN

IIposooumsb ONIEHKY COOCTBEHHBIX
JIOCTHIKEHUH B YCBOCHUU TEMBI.
Koppexmuposamb cBOU 3HaHUS B
COOTBETCTBUHU C IJIAHUPYEMBIM pe-
3yJIbTaTOM.

Tonyuams xumMudeckyro nHbOpMa-
LMY U3 Pa3JIUYHBIX UCTOYHUKOB.
Ilpeocmasnsmos UHPOPMALIUIO TTO
Teme «MeTtamby B BUJIE TaOJIHIL,
CXEeM, OIIOPHOTO KOHCIIEKTa, B TOM
YUCJIe C IPUMEHEHUEM CPEIACTB
HUKT

57Komn

poavHas paboma 3 o Teme «MeTtaibDy

XuMua n okpyxarouwiana cpega (2 4)

58XuM YeckuM cocTaB Ijia-

HETBI 3eMIII

Ctpoenue 3eMiu: siipo, MaHTHS,
3eMHast Kopa, Jutocdepa, ruIpo-
cdepa, atmochepa. XuUMUUECKUN
coctas 3eMuin. ['opHBIE TOPOBI.
Munepainsl. Pyasl. [Tone3nsie uc-
KOTIaeMBbI€.

Jdemoncrpanuu. Buneodparmen-
ThI U crnaiapl «CTpoeHue 3eMiu U
e€ xumu4deckuii cocras». Komnek-
LM MUHEPAJIOB U TOPHBIX MTOPOI.
Komnekuust «Pynbl meTannosy.
JlaGopaTtopHblii onbIT. 45. N3yye-
HHUE rpaHUTa

Humeecpuposams cBeeHus 1o pu-
3UYECKON reorpaduu B 3HAHUS O
XUMHYECKON OpraHu3aliiu IiaHe-
THI.

Xapaxkmepuzosams XAMHUYECKUN
COCTaB I'€OJIOTHYSCKUX 000JI0OUSK
3emutn.

Paznuuames MuHepasnbl U TOPHbIE
TMTOPOIBI

590xp

hHa OKpy’KarolIel cpe-
JIbI OT XUMHUYECKOT0 3a-
rPSI3HEHUS

HMCTOYHHUKH XUMHYECKOTO 3arpsi3-
HEHUs OKpyXkaromeu cpensl. Iio-
OaJIbHBIC PKOJIOTHYSCKUE MpoOJIe-

Xapaxmepuzosanv NCTOYHUKU XU-
MHUYECKOI'0 3arpsi3HEHUs] OKpPY>Karo-
e cpeabl.




cL

lMpodonxceHue

Homep

OcHOBHOE coaep)XaHue

XapakTepucTuka 0CHOBHbIX

Tema ypoka BUOB AEATENbHOCTU yYaluxcs
ypoka ypoka (Ha YpOBHE y4e6HbIX AeiCTBWIA)
MBI: HapylIeHue Ouoreoxumuye- Onucwvieams T100aTBHBIE YKOJIOTH-
CKHX KPYTOBOPOTOB XHMHUYECKHX yecKre npoOJIeMbl, CBSI3aHHBIE C
AJIEMEHTOB, MOTEIUICHUE KIIMMATa, XUMUYECKUM 3arpsi3HEHUEM.
KHUCJIOTHBIE JOXAU U Ap. O30HO- Ilpeonacams myTH MUHUMU3AIUA
BbIC JIBIPBI. MEXIyHapOIHOE CO- BO3JCHCTBUSI XUMHYECKOTO 3arpsi3-
TPYAHHYECTBO B 00JIACTH OXPaHbI HCHUS Ha OKPYIKAIOIIYIO CPEIy.
OKpY>Karomiei cpeapl OT XUMHuYe- IIpusooums puMepbl MEXIyHa-
CKOTO 3arpsi3HeHHs. «3en€Has Xu- pPOZHOIO COTPYAHUYECTBA B 00J1aCTH
MHUSD. OXpaHbI OKPYKAFOIIEH Cpeabl OT
Jdemoncrpauuu. BuneodpparmeHTsI XUMHUYECKOTO 3arpsi3HESHHS
U ciaiinpl «[1o0anbHbIe YKOJIOTHYE-
cKue mpoOJIeMbI YeJIOBEYECTBA
0606LwweHne 3HaHMN MO XUMUM 3a KYPC OCHOBHOM LUKOJIbI.
MoarotoBka kK OCHOBHOMY rocyaapCTBeHHOMY 3Kk3aMeHy (Ol3) (7 u)
60Beny crtBa CTtpoeHue aToMa XMMHUYECKOI0 Ilpeocmaensime nHPOPMAIHIO 11O

3JIEMEHTAa B COOTBETCTBUH C II0JIO-
’)KEHHEM 3TOT0 dJIEMEHTa B MIEPHO-
OUYECKOM CUCTEME.

Ctpoenue BelllecTBa: XUMHUIECKast
CBsI3b U KPUCTAJUIMYECKUE PEIIET-
KH. 3aBUCHMOCTh CBOWCTB 00pa3o-
BaHHBIX 2JIEMEHTAMH MPOCTHIX Be-
mecTB  (MeTajUioB, HEMETAJIOB,
OJIarOPOHBIX Ta30B) OT ITOJIOXKE-
HUS DJIEMEHTOB B MIEPUOIUIECKOMN
CHUCTEME.

Kiaccudukamnust HeopraHudecKux
BetecTB. [IpecraBurenu pa3HbIx
KJIACCOB HEOPTaHUYECKUX BEIIECTB

teme «llepuoagnyueckuii 3aKOH U me-
puonuyeckas cucrema /. 1. Men-
JiesieeBa B CBETE TEOPUU CTPOCHUS
atroMa» B BHUJIE TaOJIUII, CXEM, OTIOP-
HOT'O KOHCTIEKTa, B TOM YHCJIE C
npumeHenueM cpeacts UKT.
Buvinonnsms TecToBbIE 3aaHUS T10
TEME.

Ilpeocmaensime nHPOPMAITHIO IO
Teme «Buabl XuMHUYECKON CBSI3U U
TUIIbl KPUCTAJUIMYECKUX PEIIETOK.
B3auMoCBsI3b CTPOEHHUS U CBOMCTB
BEIIIECTBY» B BUJIC TAOJIHUII, CXEM,
OMNOPHOI'0 KOHCIIEKTA, B TOM YHCJIE
¢ npumeHeHueM cpeacts UKT




61XuM ueckue peakuuu ITpu{Haku 1 yci10BHs NPOTEKaHUS Ilpeocmasnsime nHGOPMALIUIO TIO
XAUMHUYECKUX peakuuil. Tunonorus teme «Krnaccudukamusa xumnue-
XUMHUYECKUX PEAKIUN 110 pa3iIng- CKHUX pE€aKLUH IO Pa3IMYHbIM IIpU-
HBIM OCHOBaHMAM. Peakuyu noH- 3HaKaM» B BUJI€ TaOJIULL, CXEM,
HOro ooMeHa. OKHCIUTEIbHO-BOC- OIIOPHOI'0 KOHCIIEKTa, B TOM 4HUCJIE
CTaHOBUTEIIbHBIC PEAKLIUNA ¢ npumeHenueM cpencts MKT.
Xapaxmepuzoeamsb OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTENb U BOCCTAHOBUTEIIb.
3anucvieams ypaBHEHUsI OKHUCIIN-
TEJIbHO-BOCCTAHOBUTEIBbHBIX PEaK-
LM C IIOMOIIBIO METO/IA DJIEKTPOH-
Horo Oajlanca
62—630 FHOBBI HEOPTAHUYECKOU XHUMHAYECKUE CBOMCTBA MTPOCTHIX Xapaxkmepuzosamsb 001IHE, OCO-

XUMHUH

BEILIECTB. XapaKTepHbIe XUMUYE-
CKHE CBOMCTBA COJICOO0PA3YIONIINX
OKCHJIOB, THAPOKCHUAOB (OCHOBa-
HHUM, KUCIOPOJICOIEPKAIUX KUC-
JI0T ¥ aM(GOTEPHBIX THIAPOKCHJIOB),
cojiei

OeHHbIC U UHIUBUIYaJIbHbBIC CBOM-
CTBa KMCJIOT, OCHOBAHHM U COJICH B
CBETE TEOPHUU DIIEKTPOIUTUIECCKON
JOUCCOIHAITH.

Apeymenmuposams BO3MOKHOCTH
OPOTEKaHUS XUMHUYECKUX peaKiui
B pacTBOpax AJIEKTPOJIUTOB UCXO/IsI
W3 YCIIOBUH.

Knaccugpuyuposams wHeopraHude-
CKHE BEIIeCTBa 10 COCTaBy U CBOM-
CTBaM.

IIpusooums IpUMEpHI NIPEICTaBU-
TeJIel KOHKPETHBIX KJIaCCOB U
TpyIIN HEOPTaHUYECKUX BEIIECTB

64110 openue u 06001e- TecTtupoBaHue, pelieHUE 3a1a4 U Boinonnsame TeCThl U yIIpaXKHEHU,
Hue 1o teme. [loaroroska BBINIOJTHEHUE YIIPAXKHEHUH 10 TEME peuiams 3aJa94 110 TEME.
K KOHTPOJIbHOU paboTe IIpoeooums o11eHKY COOCTBEHHBIX
JIOCTHKEHUI B YyCBOCHUH TEMBL.
65KoH ponvnas paboma 4 (WTOTOBASI IO KYypCY OCHOBHOM TITKOJIBI)
66AHaj3 KOHTPOJIbHOM padoTsl. [logBeneHne UTOroB roja
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PesepBHOE Bpemst — 24







MTO B pamkax «To4kH pocTay

HaumenoBanue
000py10BaHusl

KpaTkue TexHu4YecKHe XapaKTepUCTHKH

KoauugecTBo

Oo61ee odopyaoBanue (pusuka, Xumus, OM0JIOTUs1)

Hudposas
naboparopus

ydeHUYecKas
(pusuka,
onoItorus)

XUMHS,

udpoBoii AaTYHK 3JIEKTPOIPOBOTHOCTH
[Mudposoit natunk pH

HudpoBoii AaTYHK MOIOKEHUSL

[{udpoBoii 1aTYNK TeMIepaTypsl
[udpoBoii gaTyuK aOCOTFOTHOTO JaBICHHS
[Mudposoii ocuumiorpadhudecKuil 1aTINK
Becsol anextponnbie yueOnbie 200 1
Mukpockomn:  1uppoBOH WU
yBenuuyeHuem ot 80 X

Habop 11 M3roToBIeHUs MUKPOIIPENapaToB
Muxkponpenapats! (HaO0p)

CoenvHuTEIBHBIE IPOBOA, IIPOrPaMMHOE
o0ecrieyeHne, METOIMYECKUE YKa3aHUs

KOMIUIEKT COITyTCTBYIOIIUX 3JIEMEHTOB JJI OIBITOB
110 MEXaHUKE

KOMIUIEKT COITyTCTBYIOIIUX 3JIEMEHTOB JJI1 OIBITOB
10 MOJIEKYJISIPHOM

buznke

KOMIUIEKT COITyTCTBYIOLIUX 3JIEMEHTOB JIs OIBITOB
0 JIEKTPOAUHAMHUKE

KOMIUIEKT COITyTCTBYIOLIUX 3JIEMEHTOB JIs OIBITOB
110 ONTHKE

ONTUYECKUIT C

KommrekT nocy el u
o0opyoBaHus JUIs
YYIEHUYECKHUX
ombITOB  ((u3uka,
XUMUs, OUOJIOTHS).

[IItaTuB 1a00paTOPHBIA XUMHUECKUN

Ha6op vamex Ietpu

Habop MHCTPYMEHTOB TperapoBaIbHBIX

Jloxka JUis COKUTaHUs BEIIECTB

Crynka dapdopoasi ¢ TeCTUKOM

HaGop 6anok a1 XpaHeHUs1 TBEPABIX peakTuBoB (30
- 50 mn)

HaGop cxmstHOK  ((hiakoHOB)
pPacTBOpPOB PEaKTHBOB

Ha6op npubopoxk (I1X-14, I1X-16)
[Ipubop st mory4eHus razoB
CnupToBKa

I'oprouee 11t CIUPTOBOK
OdunbpTpoBanbHas Oymara (50 mrT.)
Konba konuueckas

[Tamouka cTexnstHHAS (C PE3MHOBBIM HAKOHEUYHUKOM )
Yameyka [ BbIIApuBaHus  (BBITApUTEIbHAS
YaIeyka)

MepHbiil HuMHP (TIACTUKOBBIN )

Boposnka cTeknssHHas (Maias)

Crakan crexissHHbIH (100 M)

["a300TBOIHAs TPYOKa

o1 XpaHCHUA

Xumusa

JIeMOHCTpanoHHOE
o0opyioBaHue

CocTaB KOMIIIEKTA:

1 mT.




Cronuk nogpemMHbIi HazHauenue: cOopka yueOHBIX
YCTaHOBOK,

pa3mep cronemHuib: He MeHee 200%200 mwm,
MJIaBHBIN MOBEM C TOMOIIBIO BUHTA: HAJTUYHE
ITaTus JIEMOHCTPALIMOHHBIN XUMHUYECKUH:
Hasnauenue: nemoHcTpanusi npuOOpPOB U YCTAHOBOK,
or10pa, CTEP>KHU, JIAMKU, My(PTbI, KOJIbLA: HAIUYHE,
BO3MOXKHOCTh ~ 3aKpEIUICHHs]  DJIEMEHTOB  Ha
Ppa3IMYHOM BBICOTE: HAIMYUE

Ammapar ans TpOBEACHHUS XHUMHUYECKUX PEaKIui:
HasznaueHue: geMOHCTpalusi XUMUYECKUX PEAKIINM,
MOTJIOTUTEINb MTAPOB U T'a30B: HATUYHE,

MaTepHuas KOJIObI: CTEKJIO

HaGop s »snexTponu3a  JeMOHCTPAIlMOHHBIN:
Haznauenuwe: wu3ydyeHHe 3aKOHOB 3JIEKTPOJIM3a,
cOopka MoJIeNn aKKyMyJIsITopa,

€MKOCTh: HaJIn4He,

AJEKTPOJIbI: HAIMYKE

KoMrmiekr MepHBIX KOJIO  Mayioro  o0bema:
Hasnauenue: 7eMOHCTPALIMOHHBIE OIBITHI,

00BeM k0710: ot 100 M1 10 2000 M1,

KOJIMYECTBO KOJI0: He MeHee 10 mT.,

MaTtepuai KoJi0: CTEKIIO

Ha6op ¢makono (250 — 300 Mn qist XpaHeHUs
pacTBOpoB peakTuBOB). Hasznauenuwe: xpaHeHue
pacTBOPOB PEAKTUBOB,

KOJU4eCcTBO (pirakoHOB: HE MeHee 10 miT.,

MaTepHai (GJIaKOHOB: CTEKIIO

npoOKa: HaJIM4Ire

[Ipubop nnst OMBITOB MO XUMHUU C AIEKTPUIECCKUM
TOKOM

(;1abopaTopHBbIit)

[Tpubop A WILIIOCTpAalMK 3aKOHA COXpPaHEHHS
Macchl BeUIeCTB: cocyl JlanaonpTa: Hanu4ue,
npoOKa: HaJlIu4ue,

TUT TpUOOopa: JeMOHCTPALIMOHHBIN

HenurenbHas BopoHka: Hasnaduenue: paszgeneHue
JBYX KHUJIKOCTEH MO TUIOTHOCTH,

MaTtepuaa BOPOHKU: CTEKIJIO

VYcraHoBKa Ui meperoHku BemiecTB: HasHauenwue:
JIEMOHCTpAIIMS OYUCTKH BEIIECTBA, IEPETOHKA,
KOJIOBI, XONOMWJIBHHUK MJI OXJaXIEHUs, aJJIOHXK,
npoOKa: HaJlIu4ue,

JUIMHA YCTaHOBKH: HE MeHee 550 MM

[Ipubop nns mnonydeHHWs: Ta30B: Ha3HAUCHUE:
MOJTyYeHHE Ta30B B MaJIbIX KOJIMYECTBAX,

COCTaB KOMILJIEKTA: HE MEHee 6 TTPeIMETOB

bans xomOuHupoBaHHas mnaboparopHas: bans
BOJISTHAs: HAJTMYHE,

KOJIbIIa CMEHHBIE C OTBEPCTUSIMU PAa3HOTO AHAMETpa:
HaJu4ue,

TUIMTKA DJICKTPUYECKas: HATHIUE




®dapdoposas crynka ¢ nectukoM: Ha3znauenue: mis
pa3Menb4YeHUs KPYIHBIX (pPaKIuii BEIeCTB U
MPUTOTOBJICHUSI TIOPOIIKOBBIX cMecen

Kowmmiekt repmometpos (0 — 100 C; 0 — 360 C)

Komiiekt
XUMHUYCCKUX
pPEaKTHBOB

CocraB KOMIUIEKTA!

Habop «Kucnoter» (a30THasi, cepHas, COJISHAsi,
optodochopHas)

Habop  «l'munmpokcuab»  (ruapokcun — Oapwus,
TUAPOKCHU Kajusl, THIPOKCHU]T KalbLHS, THUIPOKCHT
HaATpHs)

Habop «Oxcuapl MeTauioB» (QIIOMHUHUS OKCHII,
Oapust oxcua, xene3a (III) okcun, KambIusl OKCHI,
maruus okcu, mean (I1) okcu, MHKa OKCHT)
HaGop  «lllenounpie W  IIETOYHO3EMETHHBIE
MeTaJuTbDy (JTUTUH, HATPUMA, KAJTBITHH )

Habop «Meramnel»y (amoMUHUH, KelIe30, MarHHid,
MeIb, ITUHK, 0JIOBO)

HaGop  «lllenmounpie W  IIETOYHO3EMETHHBIE
MeTaJuTbDy (JTUTUH, HATPHUMA, KAJTBITHH )

Habop «Orneonacubie BemecTBa» (cepa, docdop
(xpacHsrif), okcun dhocdopa(V))

Habop «I"anorensn» (noa, 6pom)

HaGop  «lajmorenumpr»  (UIFOMUHUS — XJIOPHI,
amMmMoHus xyopua, Oapus xijopun, xenesa (III)
XJIOpUJ, Kanus WOAMJ, Kaiusl XJIOPHH, KaJbIUsd
XJIOpUA, AUTUS XJopua, maraus xuopua, meau (II)
XJIOpUA, HATpUs Opomwua, HaTpus (TOPHI, HATPUS
XJIOpUJ, LIMHKA XJIOPHU)

Ha6op "Cymbdatel, cynbbumasl, cyabGuTh"
(amromuHMA cynbdart, aMMoHuUs cynbdar, xkenesa (II)
cynbdun, sxxenesa (1) cynsdar, 7-Mmu BOIHBIN, Kamus
cynbdar, kobansta (II) cynedar, maraus cynsdar,
menu (II)) cynedar 6e3Boansif, meau (I1) cymsdar 5-
TH BOJHBIA, HaTpus cynbhua, HATpui Cynbdur,
HaTpus cynbdar, HATpUs THAPOCYIb(}AT, HUKEIs
cyabdar

Ha6op "KapOonatel" (amMMoOHHS KapOOHAT, Kaus
kapOonar, meau (II) xkapOGoHAaT OCHOBHOM, HATpHS
KapOOHAT, HaTPHUs THAPOKAPOOHAT)

Habop "®ochaTsl. Cunukatsr” (xanus
MoHoruapooprodochar, Harpus cuaukar 9-TH
BOJIHBIA, HaTpusi opTodocdar Tpex3zaMelleHHbIH,
HaTpus auruapodocdar)

Hab6op "Anerarsl. Ponanunsl. CoenquHeHus xene3a”
(xamus aretat, kanus dpeppo(ll) rexcanmanu, Kamus
deppo (III) rekcanmonuy, Kaivus POJAHUA, HATPUS
areraT, CBUHIIA aleTar)

Habop "CoeqnHeHHS Maprasma" (ranms
nepmanranat, mapranama (IV) oxcun, mapranma (II)
cyabdar, Maprasia XJaopum)

Ha6op "Coenunenus xpoma" (aMMOHHS TUXpOMAT,
KaJusl AUXpoMarT, kanus xpomat, xpoma (III) xmopun
6-TH BOJIHBII)

1 mr.




HaGop "Hwutpatel" (amoMuHHS HUTpPAT, aMMOHUS
HUTpAT, KaJIusg HUTpaT, Kanbluus Hutpat, meau (1I)
HUTpAaT, HATPUS HUTpPAT, cepedpa

HUTpAT)

HaGop "Wumukatoper" (7aKMoOW, METHUIOBBIN
OpaHXeBbIH, peHonPTaIeHn)

Habop "Kucnopoaconepkamuye  oOpraHUYeCcKHe
BemiecTBa" (aLeTOH, MIMIEPUH, JUITHWIOBBINA 3¢dup,
CIIUPT H-OYTHJIOBBINA, CIHUPT W30aMHUJIOBBIM, CIHUPT

U300y TUIIOBBIH, CIIUPT STHIIOBBIH, denon,
dbopMaMH, ASTWICHIIMKOIb, YKCYCHO-ITHJIOBBIM
3¢dup)

Ha6op "VYrneBomoponsl" (OeH3uH, rekcaH, HE(Tb,
TOJIYOJI, IUKJIOTECKaH )

HabGop  "Kucmoter  opranmueckue"  (KHCIIOTa
AMUHOYKCYCHasl, KHCIIOTa OeH30iHas, KHUCJIOTa
MacisiHasl, ~ KHCJIOTa  MypaBbHHasi,  KHCJIOTa
OJICMHOBAs, KHCIOTa TAJIBMHTUHOBAs, KHUCIIOTA
CTeapuHOBasi,  KHCIOTa  YKCyCHas,  KHUCJIOTa
IaBeJIeBast)

HaGop "VrneBoawsl. AmuHbl" (aHWIMH, aHWIWH
CEPHOKHCIIBIN , J-riroko3a, METUIIAMUH

TUAPOXJIOPHJI, caxaposa)

Komruiekr
KOJUIEKIIUN
CITHCKa

nus3

Ha3znauenue: neMOHCTpalMOHHOE,

BH/I yIIAaKOBKH: KOPOOKa,

ONHCaHUE: HAJTN4Ke

CocraB KOMIUIEKTA!

Konnexuus "Bonokna"

Komnekmusa "KameHHBIH yroib W TPOAYKTHI €r0
nepepaboTku"

Komaexusa "Metanibs! U CIuiaBel”

Komnekuust "Munepansl u ropasle nopoas!" (49
BUJIOB)

Komnekmus "Munepanbable yaoopeHus"
Komneknus "HedTh 1 mpoaykTh ee mepepadoTku"
Komnekmus "Ilnactmaccesr”

Kosuexmug "Tomnuso"

Komnexkuus "Yyrys u crans"

Komneknusa "Kayayk"

Konnexuus "lllkxana tBeproctu"

Habopsl JUIS MOJIETTUPOBAHUS CTPOEHUS
OpraHMYECKUX BEUIECTB (YUYEHHYECKHE) HE MEHee 4
IIT.

1 .
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