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INOACHUTEJIBHAA 3ATINCKA

AnantupoBaHHas paOouasi mporpamMma ydeOHOro mnpeamera «XHMHUS» Ha YPOBHE OCHOBHOTO
o61rero 006pa3oBaHUs COCTAaBICHA B COOTBETCTBHMH ¢ TpeboBaHusMu dDeaepalbHOr0 rocyaapCTBEHHOIO
CTaHaapTa OCHOBHOTO 0011ero oopazosanus (OI'OC O0O0).

Pabouas mporpaMMa OpHEHTHPOBAHA HA YICOHHUKH:

1. Ia6puensu O. C. Xumus. 8 kiacc: ydeOHUK a5 o01eoopa3oBaTenbHbIX opranusanuii / O.
C. I'abpuensn, 1. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipoceemenne, 2019
2. Ia6puensu O. C. Xumust. 9 kinace : ydeOHUK 1S 00111e00pa30BaTeIbHBIX OpraHu3aiui /

O.C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2019

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

ILCHTGHBHOCTL O6paSOBaTeJ'ILHOFO YUpCKACHUA 06mero 06p8.30BaHI/I${ B 06y‘{eHI/II/I XHUMHHU AO0JKHA OBITh
HalrpaBJICHA Ha JOCTUIKCHUC O6y‘-IaIOHII/IMI/IC$I ¢ OB3 CICAYIOUX JIUIHOCTHBIX PE3yJ/IbTAaTOB:

1. Poccuiickas rpaxaaHckas WACHTUYHOCTb (IATPUOTHU3M, yBaxkeHHME K OTedyecTBy, K MPOLLIOMY U
HaCTOALEMY MHOTOHALIMOHAJIIBHOTO Hapoaa Poccun, 4yBCTBO OTBETCTBEHHOCTH U 0ira nepes Poaunoi,
uaeHTUPUKAIMS ce0s B KauecTBe TrpakaaHnHa Poccum, CyObEeKTHBHAS 3HAYMMOCTH HCIIOJB30BAaHUS
PYCCKOIO SI3bIKa M SI3bIKOB HapoJoB Poccum, oco3HaHuEe M OUIYIIEHHE JIMYHOCTHOM CONPUYACTHOCTH
cynb0e poccuiickoro Hapozaa). Oco3HaHHME STHUYECKOW NPUHAIJICKHOCTH, 3HAHHE HCTOPHH, S3BIKA,
KYJIBTYPBI CBOETO HAapOJla, CBOETO Kpasi, OCHOB KYJIbTYPHOI'O Hacjenus HapoaoB Poccun u yenoBedecTBa
(MIEHTUYHOCTbh YEJIOBEKA C POCCHUICKON MHOTrOHAIMOHAJIBHOW KYJIbTYPOH, CONPHYACTHOCTH HCTOPUHU
HApOJIOB U TOCYJIapCTB, HAXOAMBIIUXCA Ha TEPPUTOPUU COBpeMeHHOM Poccun); uHTepuopH3anus
FYMaHUCTUYECKHX, AEMOKPAaTUUECKUX U TPAJUIUOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUICKOTO
obmectBa. Oco3HaHHOE, YBaXHUTEIBHOE U JOOPO’KENaTEIbHOE OTHOLIEHNE K HICTOPUH, KYJIbTYpPE, PEJTUTHH,
TpaauLUsM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccuu 1 Hapo10B Mupa.

2. I'oToBHOCTB M criocoObHOCTh oOyuatomuxcst ¢ OB3 k camMopa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMM K 00YYEHHIO ¥ TO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOpPY U MOCTPOECHUIO
JanpHeHel MHIMBUyadIbHON TpaeKTOpUH 0Opa3oBaHUs Ha 0a3e OpUEHTHPOBKH B MHpe mpodeccuil u
po(hecCHOHANIBHBIX MPEANOYTEHHH, C YYETOM YCTONYMBBIX I03HABATEILHBIX HHTEPECOB.

3. Pa3BuToe MOpajgbHOE CO3HAHME W KOMIIETEHTHOCTh B PELICHHH MOpPAJbHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BbIOOpPa, (POPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MTOBE/IEHNS, OCO3HAHHOTO
U OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHBIM IIOCTYNKaM (CIIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIMMOCTb, YBAKUTEJIBHOE OTHOILIEHHE K PETUTMO3HBIM YYBCTBAM,
B3[JISAaM JIFOAEH MM HMX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOPM MOpaJld, HPAaBCTBEHHBIX, JYXOBHBIX
UJeaNioB, XPaHUMBIX B KYJIbTYPHBIX TpaJMLIUAX HapoaoB Poccuu, TOTOBHOCTH Ha HUX OCHOBE K
CO3HATEJIbHOMY CAaMOOTPAaHUYEHHUIO0 B TOCTYIKaX, IOBEIEHUH, PACTOYUTEIHLHOM MOTPEOUTEIHCTBE;
c(OpMUPOBAHHOCTH MPEACTABIEHUIN 00 OCHOBaX CBETCKOM 3TUKH, KYJIbTYPbI TPAAUIIMOHHBIX PETUTUN, HX
pOJIM B pa3BUTUU KYJIbTYpPbI U HCTOpUHU Poccun u uesnoBeuecTBa, B CTAHOBJIEHUH IPaXIaHCKOTO 00IIecTBa
U POCCHUUCKON rOCyIapCTBEHHOCTH; MOHUMAaHNE 3HAYEHUS] HPaBCTBEHHOCTH, BEPHl M PEITUTUU B KU3ZHU
yejgoBeKka, ceMbd U obOmecTtBa). ChOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOUICHHS K YUYCHHIO;
YBa)XXUTEJILHOTO OTHOIIEHUS K TPYAY, HaJM4UKeE OIbITa yYacTHs B COIIMAILHO 3HAaUUMOM Tpyze. Oco3HaHue
3HA4YEeHUs CEMbHU B )KM3HHU YeJIOBEKa M 0OIIECTBA, MPUHATHE IICHHOCTH CEMEHHOMN JKU3HHU, YBOXKUTEIIbHOE U
3a00TJIMBOE OTHOIIEHUE K WIEHAM CBOEH CEMbH.

4. ChopMUPOBAaHHOCTH IIEIOCTHOTO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd W OOIIECTBEHHOM NPAaKTUKH, YUYMTHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
JTyXOBHOE MHOT'000pa3fe COBPEMEHHOTO MHpa.

5. Oco3HaHHOE, YBAXHUTEIbHOE U J0OPOXKEIATENbHOE OTHOLIEHHWE K JIPYrOMY YEJIOBEKY, €r0 MHEHMIO,
MHUPOBO33PEHUIO, KYIbTYpE, A3BIKY, Bepe, IPaXJaHCKOW MO3UIMU. ['OTOBHOCTH U CIIOCOOHOCTH BECTH



IUAJIOr C JPYTMMH JIOABMH W JIOCTMTaTh B HEM B3aWMOINOHMMAaHUS (MOSHTHUUKAIuUs cels Kak
MOJTHOMPABHOTO CyOheKTa OOIICHHs, TOTOBHOCTh K KOHCTPYHPOBAaHUIO 00pasa mapTHepa IO AUAJIOTrY,
FOTOBHOCTh K KOHCTPYHPOBAHMIO 00paza JONYCTUMBIX CHOCOOOB Juanora, TOTOBHOCTb K
KOHCTPYMPOBAHUIO IIpoliecca Juanora Kak KOHBEHIMOHUPOBAHMSI UHTEPECOB, IPOLEAYDP, TOTOBHOCTh U
CIIOCOOHOCTH K BEJCHHIO IIEPETOBOPOB).

6. OCBOEGHHOCTH COIIMATILHBIX HOPM, MPAaBHJI IOBEACHUS, poJiei 1 (JOpM COLMANBHOM KU3HH B TPYIIAX U
coo01ecTBax. YyacTHe B HIKOJIbHOM CaMOYIPAaBIEHUU U OOLIECTBEHHON U3HU B MpezesiaX BO3PACTHBIX
KOMITETEHIIMM C YU€TOM PETHOHAIBHBIX, ITHOKYJIBTYPHBIX, COIMATbHBIX U SKOHOMHUYECKUX 0COOCHHOCTEN
(popmupoBaHuE TOTOBHOCTH K YYaCTHIO B IIPOIECCE YHOPSAOUYEHHUS COLMATBHBIX CBSA3EH U OTHOIICHU, B
KOTOpbIE BKJIFOUEHBI H KOTOPBIE (popMupyroT camu ydamuecsc OB3; BKIIOUEHHOCTh B HEMTOCPEICTBEHHOE
IpaXXAaHCKOE y4acTHe, TOTOBHOCTh Y4aCTBOBATh B KU3HEJCATEILHOCTH MOJIPOCTKOBOTO OOIIECTBEHHOTO
00BbeAMHEHNS, IPOTYKTUBHO B3aUMOAECHCTBYIOLIETO C COL[MAJIBHOM CPEIOM U COLIMATIbHBIMU MHCTUTYTAaMU;
uaeHTudukaims ceds B KauecTBe CyObeKTa COLUaIbHBIX MPEOOPa30BaHMIA, OCBOEHIE KOMIIETEHTHOCTEH B
cdepe OpraHm3aTOPCKON AEATENBHOCTH; WHTEPUOPH3AIMS LEHHOCTEH CO3MIATEeNIbHOTO OTHOIIEHHS K
OKpYXKarollel IeHCTBUTENbHOCTH, LIEHHOCTEH COI[MAJIbHOTO TBOPYECTBA, LIEHHOCTU MPOTYKTHUBHOM
OpraHM3alMl COBMECTHOH JEATEIbHOCTH, caMopeaiv3alliM B TpyNIe M OpraHu3alyy, LEHHOCTU
«Ipyroro» Kak paBHONPABHOIO MapTHepa, (OPMUPOBAHHWE KOMIIETEHIMM aHaan3a, MPOEKTUPOBAHUSA,
OpraHM3alK JESITeIbHOCTH, pedIEeKCUU HM3MEHEHMH, CocoO0B B3aUMOBBITOJHOTO COTPYJHUYECTBA,
CIoco00B peanu3aluy COOCTBEHHOTO JTUAEPCKOTO MOTEHIHAIA).

7. ChopMUpPOBaHHOCTh IIEHHOCTH 37I0POBOTO M Oe3omacHOro o0Opasza *KH3HH, WHTCPHOPH3AIMS TPaBUI
WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30M1aCHOTO MOBEACHHSI B UpE3BbIUaWHBIX CUTYAIIUSIX, YTPOKAIOLIUX
YKU3HU U 37J0POBBIO JII0/IeH, PAaBUJI MIOBECHUS Ha TPAHCIIOPTE U HA JIOpOTrax.

8. Pa3BUTOCTh ACTETUUYECKOTO CO3HAHMSI YepPe3 OCBOCHUE XYyI0’KECTBEHHOT0 Hacneaus HapoaoB Poccuu u
MUpa, YBa)KEHHE K UCTOPUU KYJIbTYphl cBoero OTeuecTna.

9. ChopMHpOBaHHOCTH OCHOB SKOJOTHYECKON KYJIBTYphI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBIIIJICHUS, HAJIMUUE ONbITA 3KOJIOTMYECKH OPUEHTUPOBAHHON pe(IeKCUBHO-OLIEHOUHOM
U TIPAKTHYECKON IEeSATeNbHOCTH B KM3HEHHBIX CHTYaIUsX (TOTOBHOCTb K HCCIICOBAHHIO MPUPOIBI, K
3aHATHUSIM CEJIbCKOXO3SIMICTBEHHBIM TPYAOM, K XYJI0’KECTBEHHO-3CTETUYECKOMY OTPaKEHUIO MPUPOJBI, K
3aHITHUSIM TYPU3MOM, B TOM YHCIIE SKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOTOOXPAHHOMN IEATEIHHOCTH).

MertanpeamMeTHble pe3yJbTaThl, BKIIOYaIOT OCBOEHHbIE oOyuatomumucs ¢ OB3 mexnpeameTHbie
MOHATHUSA u YHHUBEPCAJIbHbIE yueOHbIe NENCTBUA (perynaTuBHBIE, MO3HABATEIbHEIE,

KOMMYHHMKATHBHBIE).

MexnpeamMeTHble IOHATHS

VYcnoBueM (QopMUpOBaHUS MEXMPEIMETHBIX TOHITHI, HapUMEp TaKUX Kak cUcTema, (akT,
3aKOHOMEPHOCTb, (PEHOMEH, aHalIM3, CHHTEe3 SBIeTCs oBiajgeHHe oOydaromumucs ¢ OB3 ocHoBamu
YUTATEIbCKON KOMIETEHLINH, TPUOOpEeTeHNE HABBIKOB paboThl ¢ MH(pOpMaluel, ydacTue B MPOEKTHOU
JesITeIbHOCTH. B OCHOBHOM 1Ikosie OyaeT mpoaosbkeHa paboTa mo (OPMUPOBAHUIO U PA3BUTHIO OCHOB
yuTaTeNbCKON KomneTeHIuu. O0yuaromuecst ¢ OB3 oBIaAeOT YTeHHEeM KaK CPEICTBOM OCYIIECTBICHUS
CBOMX JalbHEHIIMX TUTAHOB: TPOJOJDKEHUS O00pa3oBaHUA ¥ CaMOOOpa3oOBaHHUs, OCO3HAHHOTO
IUTAHUPOBAHMSI CBOETO AaKTYaJbHOI'O W MEPCIEeKTHMBHOIO Kpyra 4YTE€HHs, B TOM YHCIE JOCYrOBOIO,
MOJTOTOBKUA K TPYIOBOM U COIMANBHON NeATeNbHOCTH. Y BBIMyCKHUKOB ¢ OB3 Oyzmer cdopmupoBana
NOTPEOHOCTh B CHCTEMATUYECKOM YTEHHWM KaK CpEJCTBE IMO3HAHUS MHUpa U ce0s B 3TOM MHDE,
rapMOHU3allMN OTHOIIEHUH YeoBeka U 00I1ecTBa, CO3/1aHuU 00pa3a «IoTpeOHOro OyayIIero.

[Ipu m3ydenun xumum oOyuaromuecs ¢ OB3 ycoBepmieHCTBYIOT TPHOOPETEHHBIE HA TMEPBOM
ypoBHE HaBBIKM pPaboThl ¢ wuHpopmanmelr u monmonHAT ux. OHU CMOryT paboTaTh C TEKCTAMH,
peoOpa3oBbIBAaTh U UHTEPIPETUPOBATH COJAEPKAIIYIOCA B HUX MH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBATh, COIMOCTABIATh, AHATU3UPOBATh, 0000IIATH U MHTEPIPETUPOBATH WH(POPMAITHUIO,
COJIEPXKAINIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTaX;

* BBIJICNIATD TJIABHYIO U M30BITOYHYIO MH(GOPMAIUIO, BHIMOIHITH CMBICIIOBOE€ CBEPTHIBAHUE BBIICIECHHBIX
(bhakTOB, MBICIICH; TPEACTABIATH HHGOPMAITUIO B CKATOU CIIOBECHOU (hopMe (B BHJIC TJIaHA UITH TE3UCOB) U
B HArJISIHO-CUMBOJIMYECKOM (hopme (B BHE TaOmuIl, TpadhUIeCKUX CXeM U Juarpamm, KapT MOHATHH —
KOHIENTYaIbHBIX TAarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aTIOJTHSATH U JIOTIOTHSTH TA0JIUIIBI, CXEMBbI, TUarPAMMBbI, TEKCTHI.



B xone m3yuenus xumuu oOyuaromuecs ¢ OB3 mpuoOpeTyT OnbIT MPOSKTHON EATeTLHOCTH KaK
0c000# hopMbI yueOHOU pabOThI, CTOCOOCTBYIOIIEH BOCITUTAHUIO CAMOCTOSITETbHOCTH, HHUIIUATUBHOCTH,
OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTHUBALMW U SPQPEKTUBHOCTH Y4eOHOM JEATENbHOCTH; B XOJe
peanu3aniy UCXOAHOTO 3aMbIciia Ha PAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BHIOMPATh a/IeKBATHBIC
CTOAIIEH 3a/7aue CpeACTBa, IPUHUMATH PELIEHHS, B TOM YHCIE U B CUTYyallUsx HeonmpenenéHHocTH. OHu
HOJy4aT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTH K pa3padOTKe HECKOJIBKHX BAPHAHTOB PELICHUH, K TIOUCKY
HECTaHJIaPTHBIX PEIICHUH, OUCKY U OCYIIECTBICHUIO Han0oJiee MPUEeMIEMOro PeIeHHS.

[TepeueHb KIIFOUEBBIX MEXKIIPEAMETHBIX MOHSATHI OMpEIeNseTcss B XOAe Pa3padOTKH OCHOBHOM
o0pa3oBaTeNbHOl MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus 0Opa3oBaTeNbHON OpraHu3alii B
3aBHCUMOCTH OT MAaTepUAIbHO-TEXHUYECKOTO OCHAIICHHUS, KaJPOBOTO IOTEHIHANA, HCHOIb3YEeMBIX
METOJIOB pabOThI U 00pa30BaTENIbHBIX TEXHOIOTHIA.

B cootrBerctBun ®@I'OC OOO BBIAENAIOTCS TPU TPYMIBI YHHUBEPCAIBHBIX yYEOHBIX JCHCTBHIA:
pEryJaTUBHBIE, TI03HABATEIbHbIC, KOMMYHUKATHUBHBIE.

PeryasituBubie YY /|

YMeHue caMOCTOSTENIbHO OMPEENATh el 00y4YeHHsl, CTaBUTh U (POPMYJIHPOBATh HOBBIC 33/1a4U
B yueOec M TIO3HABATEIHHOW JESATCIBHOCTH, Pa3BHBATh MOTHUBBI M HWHTEPECHl CBOCU ITO3HABATEIHHOU
nestenbHocTH. O0yvaromuiics ¢ OB3 cmoxker:

- QHAJTM3MPOBATH CYIIECTBYIONINE U INIAHUPOBATH OyayIIne 0Opa3oBaTeIbHbBIC PE3yIbTATHI;

- UACHTU(PUIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEAETATH TIaBHYIO MPOOIeMYy;

- BBIIBUTATh BEPCUU PEIICHUS TPOOJIEMbI, (OPMYIHPOBATH THIIOTE3bI, MPEABOCXHUINATH KOHEYHBIN
pe3yJbTarT;

- CTaBHTD IIEJIb JACATEIBHOCTH Ha OCHOBE ONPEACIICHHOM MPOOJIEMBI M CYIIECTBYIOIINX BO3MOKHOCTEH;

- (hopmynupoBaTh yueOHbIE 3a/1a4M KaK IIard JOCTHKEHUS TOCTABICHHOM LIEIH JIeATEIbHOCTH;

- 00OCHOBBIBAThH IIEJICBBIE OPUEHTUPHI U IPHOPUTETHI CCHIIKAMHU Ha IICHHOCTH, YKa3bIBas H 00OCHOBBIBAsS
JIOTHYECKYIO MOCIIE0BATEIbHOCTD IaroB.

YMeHue caMOCTOSTENBHO IIAHUPOBATh IYTH JOCTHKCHHS IIEJICH, B TOM YUCIIC allbTePHATHBHBIE,
OCO3HAaHHO BBIOMpaTh HambOojee 3P GEeKTUBHBIE CIIOCOOBI PEIIeHUs y4eOHBIX U MO3HABATENbHBIX 3a7ad.
O6yuarommiicst ¢ OB3 cmoxker:

- OMpeAensaTh HeOOXOAMMBbIE NEHCTBUE(s) B COOTBETCTBHM C Y4eOHOW W TMO3HABATENbHOW 3amaveil u
COCTaBJISITh AITOPUTM HX BBIIOTHCHHUS,

- 00OCHOBBIBaTh M OCYILIECTBIATH BBIOOp HauOoiee 3(PQPEeKTUBHBIX CIOCOOOB peUIeHHs YUEOHBIX U
MIO3HABATENBHBIX 33/1a4;

- ONPEeIeNSITh/HaXOAUTh, B TOM UKCJIE U3 MPEII0KEHHBIX BAPUAHTOB, YCIOBHSI 7Sl BBIMIOJTHEHHS Y4eOHOM
Y TIO3HABATCILHOM 33129,

- BBICTpaMBAaTh )KMU3HEHHBIE TJIAHBI Ha KPAaTKOCPOUYHOE Oyyiee (3asBIsATh LIeJIeBble OPUEHTUPBI, CTABUTh
aJeKBaTHBIC WM 33Ja4ydl W TpeyiaraTb JCHCTBHS, YyKa3biBasi © OOOCHOBBIBAS JIOTHUYECKYIO
MOCIIE0BATEIHHOCTD IIIarOB);

- BBIOMPATh M3 MPEIIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIILHO MCKATh CPEJICTBA/PECYPCHI JIJIS PEIICHUS
3a/1a4¥/I0CTHKECHUS 1ENIH;

- COCTAaBIIATH TUTAH PEIICHUS TPOOJIEMBI (BBITIOJTHEHHS MPOCKTA, MPOBEICHUS UCCIICOBAHMUS);

- OTIpeIeNsATh NOTEHIIMATbHBIE 3aTPYTHEHHS IPU PEIICHUN YIeOHOM 1 TTO3HABATEILHOM 331a4u U HAXOUTh
CpeZCTBa ISl KX YCTpaHEHMS,

- OMHCHIBATh CBOW OMBIT, OGOPMIISISL €0 JUIS Mepeladyd IPYTHM JIOASM B BHJIE€ TEXHOJIOTUU PEUICHHS
NPaKTUIECKHUX 3a/1a4 OTPEICTICHHOTO KIlacca;

- IJTAHUPOBATh ¥ KOPPEKTUPOBATH CBOIO MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

YMeHUEe COOTHOCHUTh CBOW JICHCTBHS C IUIAHUPYEMBIMH Pe3yJbTaTaMH, OCYIISCTBISATH KOHTPOJIb
CBOCH JNIEATENHHOCTH B TPOIECCEe TOCTHXKEHUS Pe3yabTaTa, OMpEeIeNaTh CIOCOObl ASHCTBHI B paMKax
MPEUIOKEHHBIX  YCIOBUW W TpeOOBAaHWU, KOPPEKTUPOBAThH CBOHM JICHCTBUS B COOTBETCTBHH C
u3MeHstomencs curyanueit. Ooydaromuiics ¢ OB3 cmoxer:

- ONIPE/IETSATH COBMECTHO C IIEAArOrOM U CBEPCTHUKAMU KPUTEPHUH TUTAHUPYEMBIX PE3yJIbTaTOB U KPUTEPUU
OIICHKH CBOEH y4eOHOU IeAaTeIbHOCTH;

- CHCTEMaTH3UPOBAThH (B TOM YHCII€ BBHIOUpATh MPUOPUTETHBIC) KPUTEPUH INIAHUPYEMBIX PE3yJIbTaTOB U
OLICHKU CBOEH IESATEIbHOCTH;



- 0TOMpaTh MHCTPYMEHTHI AJISl OLICHUBAHUS CBOEH JIEATENBbHOCTH, OCYLECTBIIATh CAMOKOHTPOJIb CBOEH -
JeSITeIbHOCTH B PAMKaXx MPeII0KEHHBIX YCIOBHH U TpeOOBaHMUIA;
- OLICHMBATh CBOIO JEATEIBHOCTh, ApIYMEHTUPYS MPUUUHBI JOCTHXKEHUS WK OTCYTCTBHSI IUIAHUPYEMOTO
pe3ynbrara;
- HaXOJIUTh JOCTATOYHBIE CPE/ICTBA Ul BBIOJHEHMs y4eOHBIX NEHCTBUH B M3MEHSIOIIEHCS CUTyalllH
W/WIIM TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3ybTaTa;
- pa0oTas 0 CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYIIYI AEATEIbHOCTh HAa OCHOBE aHAJIN3a
W3MEHEHUI CUTYalluu /IS TTOJIyUeHHsI 3aIlJIaHMPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ybTara;
- YCTaHaBJIMBATh CBSA3b MEXJ]Yy IOJIYyYEHHBIMH XapaKTEPUCTUKAMU HPOAYKTa M XapaKTEepPUCTHKAMU
npouecca AESITEIbHOCTH M IO 3aBEPIIEHUU JEATEIBHOCTH Ipe/laraTh HW3MEHEHHE XapaKTEPUCTHK
npolriecca JUIsl OJIy4eHHsl YIyUIIeHHbIX XapaKTePUCTHK MPOIYKTa;
- CBEpATH CBOU JICUCTBHSI C IIENBIO U, TPU HEOOXOAUMOCTH, UCIPABIIATH OIIUOKH CAMOCTOSATEIBHO.
YMeHue olleHNBaTh IPAaBUIbHOCTD BBIIIOJIHEHUS YU€OHOH 3a7au, COOCTBEHHbIE BO3MOYKHOCTH €€
pemenust. O6yuatonuiics ¢ OB3 cmoxer:
- ONIpeNeNATh KPUTEPUH IPABUIBHOCTU (KOPPEKTHOCTH) BBIMOIHEHUS Y4eOHOH 3a/1a4H;
aHATM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOUIETO MHCTPYMEHTApPUs IJISi BBIOJIHEHHUS
yueOHoI 3a/1a4u;
- CBOOOHO TOJIb30BAThCA BBIPAOOTAHHBIMU KPHUTEPHSIMH OIEHKH M CaMOOLICHKH, MCXOIS U3 LEIH |
UMEIOIUXCS CPEACTB, pa3inyas pe3ysibTaT U ClOocOObI AeHCTBUM;
- OIICHWBATh TPOIYKT CBOCH MEATETBHOCTH IO 33JaHHBIM HW/WIA CaMOCTOSITEIIEHO ONpEACTICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LEJIBIO AEATEIbHOCTH;
- 000CHOBBIBATh JOCTH)KMUMOCTbH LIEJIH BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOHMX BHYTPEHHHUX
pPECYpPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
- (hukcupoBaTh U AHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
Brnanenne ocHOBaMH CaMOKOHTPOJSl, CaMOOLICHKH, IPUHATUS PELIEHHH U OCYLIECTBICHMS
OCO3HAHHOTO BbIOOpa B yueOHOI 1 mo3HaBaTeapHOM. OOy4uaromumiics ¢ OB3 cMmoxkerT:
- HaOJII0/1aTh U aHATIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MIO3HABATENbHYIO AEATEIbHOCTD U JeSITEIbHOCTD
JpYyTrux oOyyarouxcs B MPoIecce B3aUMOIPOBEPKU;
- COOTHOCHUTH peajIbHbIE U IUIAHUPYEMbIE Pe3yJIbTaThl HHANBUYAIbHON 00pa30BaTEIbHON 1EATEIbHOCTH
U JIeNIaTh BBIBOBL;
- IPUHUMATD pPelIeHHE B y4eOHOW CUTyallud U HECTH 3a HErO OTBETCTBEHHOCTH;
- CaMOCTOSITENIbHO ONPEENATh MPUYMHBI CBOETO YCIeXa WM HeyclieXxa U HaXOJUTh CIIOCOOBI BBIXOJ1a U3
CUTYallMu HEYCIIEXA;
- PETPOCIEKTHUBHO OMPEIENATh, KaKhe NEHCTBUS MO PELIEHUI0 y4eOHOHM 3ajaud WIM MapaMerpbl 3THX
JIeMCTBUI MPUBENN K MOTYYEHUIO UMEIOLIETrocs MPOAYKTa Y4eOHOH e TeIbHOCTH;
- JIEMOHCTPHUPOBATh IMPUEMBI PETYISALUUU TCUXOPU3NOIOTUYECKUX/ SMOLMOHAIBHBIX COCTOSHUM ISt
noctikeHus: d¢pdekra ycnokoeHus (yCTpaHEHHs SMOLMOHAJIBHOM HAmpsOKEHHOCTH), d¢¢ekra
BOCCTaHOBJIEHMsI (ocnabiieHusi TpOSBICHUM yTOMiIeHHs), dS(Qexra akTUBU3AUUU (TIOBBIILICHUS
NCUXO(PHU3HOTOTUYECKON PEaKTUBHOCTH).
ITo3naBartenbHbie YY /|
YMeHue  ompeAensaTb  MOHATHs, co37aBaTh  OOOOLIEHMs,  yCTAaHABIMBAaTh  AHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTEILHO BBIOUPATH OCHOBaHMSI M KPUTEPUU i KiIacCU(UKALINH,
YCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3HU, CTPOMUTH JIOTMUECKOE PACCYXIECHHUE, YMO3AKIIOUEHHE
(MHIIyKTHUBHOE, J€TyKTUBHOE, [0 aHAJIOTUH) U AenaTh BeIBOAbl. O0yvatomuiics ¢ OB3 cmoxer:
- TOI0MpaTh CJI0BA, COMOAYMHEHHBIE KIIFOUEBOMY CIIOBY, OIPEEIISAIONINE €ro MPU3HAKU U CBOMCTBA;
- BBICTPAUBaTh JIOTHUECKYIO [IENOYKY, COCTOSAIIYIO U3 KJIHOYEBOrO CJI0BA U COMOAYNHEHHBIX EMY CIIOB;
- BBIJICJIATH OOIIMI MPU3HAK ABYX WJIM HECKOJIBKUX MPEIMETOB HIIH SIBICHUH U OOBACHATH UX CXOJICTBO;
- OOBeAMHATH NpPEeaMEThl M SBIEHUS B TPYNNbl [0 ONPEIEICHHBIM IPU3HAKaM, CpPaBHUBATh,
KJIaccu(puIUpoBaTh U 00001maTh (PaKThl U SBICHUS;
- BBIJICJIATH SIBJICHUE U3 OOLLIEro psifa APYrux sBICHUN;
- OIpEIENsATh 0OOCTOSATENBCTBA, KOTOPBIE MPEAIIECTBOBATIN BOSHUKHOBEHHIO CBSI3U MEX]Y SIBICHUSIMH, U3
9THX 00CTOSITENIBCTB BBIIENATh ONPEACIISAIONINE, CTIOCOOHBIE OBITh IPUUMHOMN TAHHOTO SIBJICHUS, BBISBIIAThH
NPUYHMHBI U CIIEACTBUS SBJICHUMH;



- CTPOUTH PACCYXKAECHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHUSAM M OT YAaCTHBIX SBJICHUH K
O0IIMM 3aKOHOMEPHOCTSIM;

- CTPOUThb PAacCy)XJICHHE Ha OCHOBE CpPAaBHEHUs HPEIMETOB M SBJICHUH, BBIIEISS NPU 3TOM OOLIHe
IPU3HAKU;

- U3J1araTh MOJIy4YCHHYI0 HH()OPMALIUIO, UHTEPIIPETUPYSI €€ B KOHTEKCTE pelacMoi 3a1a4u;

- CAaMOCTOSATENIBHO YKa3bIBaTh Ha WH(OPMAINIO, HYXJAIOUIYIOCS B MPOBEPKE, Mpeularath U MPUMEHSTh
croco0 MPOBEPKHU T0CTOBEPHOCTH MH(OpMaImy;

- BepOaIn30BaTh SMOLIMOHAIBHOE BIIEYATIICHUE, OKa3aHHOE HA HETO HCTOUHUKOM;

OOBSICHATh SBJICHMS, IPOLECCHI, CBSI3M M OTHOLICHMS, BBIABISIEMbIE B XOJ€ I103HABAaTEIbHONH U
UCCIIEIOBATEIIbCKON JESTEIbHOCTH (MPUBOAUTH OOBSICHEHHWE C W3MEHEHHEM (OpMBI IPEICTABICHMUS,
OOBSCHSATH, IETATM3UPYS WK 0000111as1; 0OBSICHATH C 3aJJaHHON TOYKH 3PCHHUS ),

- BBISBJIATH W Ha3bIBaTh MPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIE BO3MOXKHbIE / HauOojee BEpOsSTHBIE
IIPUYUHBI, BO3MOXKHBIE IOCJIEICTBUSA 3aJaHHOW IPUYMHBI, CaMOCTOSITENBHO OCYILECTBISAS HNPUYUHHO-
CIICJICTBCHHBIN aHAIN3;

- JieslaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO AaHAIW3a DPA3HBIX TOYEK 3PEHMs, IMOATBEPHKIATh BBIBOJ
COOCTBEHHOM apryMeHTaluel WM CaMOCTOSTENIbHO TIOJyYEHHBIMU JJAHHBIMU.

YMeHue co3liaBaThb, IPUMEHATh U NPeoOpa30BbIBaTh 3HAKU M CHUMBOJIBI, MOJEIN U CXEMbI JUIS
pelieHys yueOHBIX U IT03HaBaTeNbHbIX 3a1a4. OOyuatomuiics ¢ OB3 cMoxer:
- 0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIIH SIBIICHUE;
- OTIPENIEISATD JIOTMYECKHE CBSA3H MEXY TPEIMETaMU 1/HITH SIBICHUSIMH, 0003HAYaTh JJAHHbIE JJOTHYECKHUE
CBSI3M C IIOMOLIBIO 3HAKOB B CXEME;
- cO3/1aBaTh a0CTPAKTHBIN WM peasbHBIA 00pa3 mpeaMeTa 1/UiTh sIBIICHHS,
- CTPOMTbH MOJIEJIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4M W/WIM crloco0a ee peLIeHus;
- co3laBaTh BepOalbHbIC, BEIIECTBEHHBIE M WH(POPMALMOHHBIE MOJEIN C BBIICICHHEM CYIIECTBEHHBIX
XapaKTEPUCTHK 00BbEKTa JUIsl ONpeAeeHHs crioco0a pelieHus 3a/1a4 B COOTBETCTBUU C CUTYalUeH;
- IpeoOpa30BbIBATH MOJEIH C LENbIO BBISIBICHUS OOIIMX 3aKOHOB, ONPEIEISIIONINX JaHHYIO [IPEIMETHYIO
00J1aCTh;
- TMEpeBOJUTh CJIOXKHYI IO COCTaBy (MHOIOACHeKTHYI0) HMHQOpMAIUI U3 TrpapuuecKkoro Hiu
(opMaITn30BaHHOTO (CUMBOJIBHOTO) IIPEJCTABICHHS B TEKCTOBOE, 1 HA000pOT;
- CTPOUTDH CXEMY, aJITOPUTM JECUCTBHUS, UCIIPABIISITh WJIM BOCCTAHABIMBATh HEU3BECTHBIN paHee aJlrOPUTM
Ha OCHOBE MMEIOLIEerocs 3HaHUs 00 00BbEKTE, K KOTOPOMY IPUMEHSETCS allTOPUTM;
- CTPOUTH J0Ka3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOIO;
aHaTM3UPOBATh/peIeKCUPOBAaTh ONBIT pa3pabOTKU U pealu3alid y4yeOHOro IMpOeKTa, MCCIeI0BaHMS
(TEOpPETUYECKOTO, IMIUPHUUECKOTO) HA OCHOBE MPEJIOKEHHON MPOOIEMHON CUTYyallMH, MOCTaBICHHON
LeJIU W/MITU 3aJTaHHBIX KPUTEPHEB OLICHKH MPOAYKTa/pe3yibTara.

CwmpicnoBoe utenue. O6yuatomuiicst ¢ OB3 cmoxer:
- HAXO/IUTh B TeKCTE TpeOyeMyro HH(OpPMAIIHIO (B COOTBETCTBHUH C IIENIIMU CBOCH JESTEILHOCTH);
- OPUEHTUPOBATHCS B COJIEPIKAHUU TEKCTa, MOHUMATh LEIOCTHBIA CMBICH TEKCTa, CTPYKTYPHUPOBAThH TEKCT;
- yCTaHaBJIMBATh B3aUMOCBS3b ONKUCAHHBIX B TEKCTE COOBITHH, SBJICHUH, IPOIIECCOB;
- PE3IOMUPOBATh IIABHYIO UJICI0 TEKCTA;
- TpeoOpa3oBbIBATh TEKCT, «IEPEBOS» €ro B JPYIryl0 MOJAIBHOCTb, HWHTEPIPETUPOBATH TEKCT
(XyI10’)KECTBEHHBIN U HEXYI0’KECTBEHHBIM — y4yeOHBIN, Hay4YHO-TIONMYISPHBIA, HH(POPMALIMOHHBIN, TEKCT
non-fiction);
- KPUTUYECKH OLIEHUBATh CojiepKaHue U hopMy TeKCTa.

@opMHUpPOBAaHME U DPA3BUTHE DKOJOTUYECKOTO MBIIUIEHUS, YMEHHUE MPUMEHATH €ro B
MO3HABATEJIbHON, KOMMYHUKATUBHOM, COLMAIbHOM NPAKTHKE M NPOPECCHOHANIBHON OpHUEHTAIUH.
Oo6yuarommiics ¢ OB3 cmoxkerT:

- ONPENENATh CBOE OTHOIIEHUE K IPUPOIHOM Cperie;

- QHAJIM3UPOBATH BIUSHHUE HKOJOTHYECKUX (DAKTOPOB HA Cpey OOMTaHUS KUBBIX OPraHU3MOB;

- IPOBOJUTH IPUYMHHBIN U BEPOATHOCTHBIA aHAJIN3 DKOJIOTHYECKUX CUTYalul;

- TIPOTHO3UPOBATh M3MEHEHUSI CUTYaI[MH NMPU CMEHE NEHCTBUS OJHOrO (pakTopa Ha AEHCTBHE APYroro
dakrtopa;

- PacIpoCTpaHsTh FIKOJIOIMUYECKUE 3HAHUS U Y4aCTBOBATh B IPAKTUYECKUX JI€ax 10 3aIIUTE OKPYKaIOIIEH
Cpenbl;



- BBIp@)KaTh CBOE OTHOIIEHHE K MPUPOJE Yepe3 PUCYHKH, COUMHEHUS, MOJIENIU, IPOEKTHbIE PabOTHI.
10. Pa3BuTHE MOTMBALIMM K OBJAJACHHUIO KYJIbTYpOH aKTUBHOTO HMCIOJB30BaHUS CJIOBaped U JIPYrux
MOMCKOBBIX cucteM. O0y4uaromuiics ¢ OB3 cmoxerT:
- OTIPENIENATh HE0OXOAMMBIE KITFOUEBbIE TOUCKOBBIE CIIOBA U 3aIIPOCHI;
- OCYUIIECTBIIATh B3aUMOJICHCTBHE C AIIEKTPOHHBIMU TOUCKOBBIMU CHCTEMAaMHU, CIIOBApSIMH;
- (hopMHUPOBATH MHOKECTBEHHYIO BRIOOPKY M3 MMOMCKOBBIX HCTOYHUKOB JJIsI 0OBEKTHBU3AIIMHU PE3YIIHTATOB
MOMCKA;
- COOTHOCHTbD I10JIyYE€HHBIE PE3YJIbTAThI IOMCKA CO CBOEH IEATEIBHOCTBIO.

KomvmynunkartuBubie Y'Y /|

YMeHue opraHuzoBbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTh C YUUTEIEM U
CBEpCTHHKaMH; paboTaTh WHAMBHIYaJbHO W B TpyIIe: HAXOAWTh OOIIee pelieHHe U pa3pelaTh
KOH()JIMKTBI HA OCHOBE COTJIACOBAHMSI MO3HIIUN U YI€Ta HHTEPECOB; (POPMYIUPOBATH, APTYMEHTHPOBATH U
oTcTanBaTh cBoe MHeHHe. O0yuaromuiics ¢ OB3 cmoxer:
ONpEJIESATh BO3MOXKHBIE POJIM B COBMECTHOM JI€ATENbHOCTH;
- UTPaTh ONPECIICHHYIO POJIb B COBMECTHOM JI€ATEIHbHOCTH;
- IPUHUMATH MTO3UITHI0 COOCCEIHIKA, TTOHUMAs TIO3UIIMIO JIPYroro, pa3jindaTh B €r0 peur: MHEHUE (TOUKY
3peHus), T0Ka3aTeabCTBO (ApryMEHThI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUU;
- OINpENENsITh CBOW JIEUCTBHS W JEHCTBHS MApTHEPA, KOTOPHIE CIIOCOOCTBOBAIM WM IPEMHSTCTBOBAIH
IPOAYKTUBHONH KOMMYHUKAIIHNH;
- CTPOUTH TTO3UTUBHBIC OTHOIIEHUS B MIPOIIECCe YUEOHOM U MO3HABATEIHHON JEATEIbHOCTH;
- KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3pPEHUS, B JUCKYCCHH YMETh BBIIIBUTaTh
KOHTPapryMEHTHI, repedpa3zupoBaTh CBOIO MBICIH (BJIaICHUE MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH);
- KPUTUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATh OIIMOOYHOCTH CBOETO
MHEHHUSI (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;
- Ipe/iarath aNbTEPHATUBHOE PEllIeHUE B KOH(PIUKTHON CUTYaIUH;
- BBIJICJIATH OOIIYIO TOUKY 3pE€HHUSI B TUCKYCCHH;
- IOTOBapUBaThCA O MpaBUIAX U BOMpPOcaxX Uil 0OCYXJIEHHS B COOTBETCTBUM C MOCTaBIEHHOW Mepen
TPYIIION 3a1a4eil;
- OpPraHU30BbIBaTh yueOHOE B3aMMOJECIHCTBUE B TpymIe (ONpeaensTh OOIIue LeTH, pacipeleisTh PO,
JIOTOBApUBATHCA APYT € APYTOM U T. 11.);
- YCTpaHATh B paMKax JAHANiora pa3pbIBbl B KOMMYHHUKAIIUHU, 00YCIOBICHHBIE HEITOHUMaHUEM/HETIPUATHEM
CO CTOPOHBI coOeceTHUKA 3a7a4u, POPMBI HIIH COACPIKAHUS TUajIora.

YMeHHe 0CO3HAaHHO HCIOJIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3a/1auy€il KOMMYHHUKAIIUH
JUIS BBIPQXKEHUST CBOMX YYBCTB, MBICIEH M TOTPEOHOCTEH IJIsi TUIAHMPOBAHUS W PETYJSIHUH CBOEH
JEATEIbHOCTH; BIIAJICHUE YCTHOM W TNHCHbMEHHOM pEYbl), MOHOJIOTMYECKOM KOHTEKCTHOW pEYbIO.
O6yuarommiicst ¢ OB3 cmoxker:
- OTIPEIENATh 3a/1a4y KOMMYHUKAIINH U B COOTBETCTBUU C HEW OTOMPATh peueBhbIe CPE/ICTBA;
OTOMpAaTh M UCIOJIB30BATh PEUYEBBIE CPEJICTBA B MPOIECCE KOMMYHHKAIIUU C APYTUMU JIFOJABMU (HAJIOT B
nape, B MaJIOM Tpynne u T. [1.);
- IPE/ICTABJIATh B YCTHOW MJIM MUCbMEHHOM (opMe pa3BepHYTHIH MJIaH COOCTBEHHOMU JESITEIbHOCTH;
coOnroaaTh HOPMBI TYONMYHON pedH, pEeraTaMeHT B MOHOJIOT€ U JTUCKYCCHM B COOTBETCTBUH C
KOMMYHUKaTUBHOM 3a/1a4yeil;
- BBICKA3bIBaTh M1 000CHOBBIBATH MHEHUE (CYXKACHHE) U 3alpallliBaTh MHEHHUE TapTHEPa B paMKaXx JMajora;
- IPUHUMATD pEIlIeHUe B XOJ€ TUAJIOra U COTJIaCOBBIBATh €r0 ¢ COOECETHUKOM;
CO3/1aBaTh MUChMEHHbBIC KIUIIMPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C UCTIOJIB30BAaHUEM HEOOXOINMBIX
pEYEBBIX CPEACTB;
- HCTIOJIb30BaTh BepOaIbHbIe CPECTBA (CPEACTBA TOTUIECKON CBS3H) JUIS BBIICTICHUS CMBICIIOBBIX OJIOKOB
CBOETO BBICTYIUICHHUS,;
- HCTIOJIb30BaTh HEeBepOaIbHBIC CPEICTBA WIIM HATJISTHBIC MAaTePUATbI, TIOJrOTOBIICHHBIE/OTOOPAHHBIE TTO]]
PYKOBOJCTBOM YUUTENS;
- JiefaTh OLEHOYHBIM BBIBOJ O JOCTHXKEHHUU LETU KOMMYHHKALIUU HETOCPEICTBEHHO IMOCIE 3aBEPILICHUS
KOMMYHHUKaTUBHOTO KOHTaKTa 1 0OOCHOBBIBATH €TO.

dopMHUpoBaHUE W Pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX TexHoJorui (nanee — MKT). O6yuatommuiicst c OB3 cmoxer:



- IeJICHAIIPABJIEHHO MCKaTh M UCHOJb30BaTh MH(OPMALIMOHHBIE PECypChl, HEOOXOAUMBIE JUISl PELICHUS
y4eOHBIX ¥ MPAKTUIECKUX 3a/1a4 ¢ momotibio cpencts UKT;

- BbIOMpaTh, CTPOUTH M HUCIOJB30BaTh aJE€KBATHYIO HMH(OPMALMOHHYIO MOJENb I Mepefaud CBOUX
MBICJIEH CPECTBAMU €CTECTBEHHBIX U (POPMAIIBHBIX SI3IKOB B COOTBETCTBHH C YCIIOBHSIMH KOMMYHHUKAIINH;
- BBIIEJIATh UH(OPMALIMOHHBIN acHeKT 3a/1ayi, ONepUPOBATh JAHHBIMH, UCIIOJIb30BaTh MOJIENIb PELICHHS
3a/1a4i;

- HUCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOYasl BHIOOP a/IeKBAaTHBIX 33/1a4€ MHCTPYMEHTAJIbHBIX
IPOTPaMMHO-aNIapaTHBIX CPEJCTB M CEPBHUCOB) IS peIIeHHs] HHOOPMAITMOHHBIX 1 KOMMYHHUKAITHOHHBIX
yueOHBIX 3aJja4y, B TOM 4YHCJIe: BBIYMCIICHUE, HAllMCAaHUE MHCEM, COUYMHEHUi, NTOKJIa/loB, pedeparos,
CO3/IaHUE NIPE3CHTALMN U JIP.;

- HCIIOJIb30BaTh MH(OPMALIMIO C YYETOM ATHUECKHUX U MPABOBBIX HOPM;

- co3gaBaTh HMH(MOPMAIIMOHHBIE PECYpChl Pa3sHOTO THUNA W ISl Pa3HBIX ayJUTOpUN, COOJIIOIATH
MH(GOPMALMOHHYIO TUTUEHY U IIPpaBuiia HHPOPMAIIMOHHOMN 0€3011aCHOCTH.

IIpenmeTHble pe3yJbTaThl

Buvinycknuk ¢ OB3 nayyumca:

- XapaKTepU30BaTh OCHOBHBIE METO/Ibl I03HAHUS: HA0JI0IEHNE, U3MEPEHUE, SKCTIEPUMEHT;

- OTIHUCHIBATh CBOMCTBA TBEPABIX, )KHUJIKUX, FA3000pa3HbIX BEUIECTB, BBIIEISSA UX CYIIECTBEHHbIE TPU3HAKY;
- pacKpbIBaTb CMBbICI OCHOBHBIX XMMHUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMHUYECKUN 3JIEMEHTY,
«IPOCTOE BEIIECTBOY», «CIIOKHOE BEIECTBO», «BAJCHTHOCTBY, «XMMHUYECKas PEaKIHs», HCIOIb3Ys
3HAKOBYIO CUCTEMY XUMUM;

- pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM
TEOpUU;

- pa3anyaTh XUMUYECKUE U (PU3NUECKUE SIBICHUS,

- Ha3bIBaTh XUMHUYECKUE IJIEMEHTHI;

- OTPEENIATh COCTAB BEIIECTB MO UX Gopmyram;

- ONIPENENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSMHEHMSIX;

- ONPEAENIATH TUIl XUMUYECKUX PEAKIU;

- Ha3bIBaTh IPU3HAKYU U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIN;

- BBIABJIATH NPU3HAKH, CBUACTEILCTBYIOIIME O NMPOTEKAHWUM XHMUYECKOW pEaKLMU IPU BBINOJIHEHHUU
XUMHYECKOT'O OTIbITA;

- COCTaBJIAThH (hOpMYJIbl OMHAPHBIX COEIMHEHHIA;

- COCTaBJISATh YPABHEHUS XUMUUYECKUX PEaKILIUL;

- coOmo1aTh npaBuiia 0e30MacHoi paboThI TPU MPOBEIEHUH OIBITOB;

- [10JIb30BaThCs TAOOPATOPHBIM 00OPYIOBAaHUEM U MOCYAOM;

- BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB;

- BBIYUCIISITH MAaCCOBYIO JOJIK0 XUMHUUYECKOTO 3JIEMEHTA 110 POopMYyJie COEANHEHMUS,;

- BBIYMCIIATH KOJIMYECTBO, OOBEM WJIM MAaccy BEIIECTBA MO KOJIMYECTBY, 00bEMY, Macce peareHTOB WM
POJYKTOB PEAKIUH;

- XapaKkTepu30BaTh (hU3NIECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U BOJOPO/IA;

- [I0JIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOS;

- pacno3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOL;

- pacKpbIBaTh CMBICT 3aKOHa ABOTaIpo;

- PaCKpBIBATh CMBICI MIOHATHH «TEIIOBOM 3 (HEKT peakum», «MOISPHBIA 00beM»;

- XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/IBI;

- pacKpbIBaTh CMBICI IMIOHATHUS «PaCTBOP»;

- BBIYHCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

- IPUTOTOBJISATH PACTBOPHI C OIPEAEIIEHHON MacCOBOM J10JIel PACTBOPEHHOI'O BELIECTBA;

- Ha3bIBaTh COEMHEHMS U3yUEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

- XapakTepu3oBaTh (PU3NIECKHE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHX BEILECTB:
OKCHOB, KHCJIOT, OCHOBaHHH, COJICH;

- OIPENENIATH PUHAJIEKHOCTD BEILIECTB K ONPEEIIEHHOMY KJIaCCy COEIMHEHU;

- COCTaBIIATH (POPMYIIBI HEOPraHUYECKUX COeIMHEHUN U3yYEeHHBIX KIacCOB;

- MPOBOJUTH OIBITHI, NOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB HEOPraHMUYECKUX
BEIIIECTB;



- pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KMCIIOT U IIeJIouel 0 N3MEHEHHIO OKPAaCKU MHAMKATOPA;

- XapaKTepU30BaTh B3aUMOCBSI3b MEX Y KJacCaMH HEOPraHMYECKUX COCIUHEHMI;

- packpsiBaTh cMbici [leprnonanueckoro 3akona J[.M. Menaeneena;

- OOBACHATh (PU3NYECKUN CMBICI aTOMHOTO (ITOPSIKOBOI0) HOMEpPA XMMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynmsl ¥ nepuojaa B nepuoandeckoi cucreme .M. Menneneena;

- OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHUS aTOMOB, CBOWMCTB JJIEMEHTOB B MpeesiaX MajbIX
MEPUOOB U TJIABHBIX MOJIPYIIIL,

- XapaKkTepU30BaThb XUMHUYECKHE AIEMEHTHI (OT BOJOpPOJA /10 KaJlbLMs) HA OCHOBE MX IIOJIOKEHUS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB;

- COCTaBJISITh CXEMbI CTPOEHHS aTOMOB I1epBbIX 20 351eMEHTOB nepuoandeckoi cucremsl .M. Menneneesa;
- PacKpbIBaTh CMBICH MOHATUH: «XUMHYECKAs CBSI3bY, «3JEKTPOOTPULIATEIBHOCTHY,;

- XapaKTepu30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH;

- OIPENENATh BUJl XUMUYECKOM CBSI3U B HEOPTaHUYECKUX COCIMHEHUSX;

- 1300paXkaTh CXEMbI CTPOCHHS MOJIEKYJ BELIECTB, 00pa30BaHHBIX PA3HBIMH BUIAMU XUMUYECKUX CBSA3CH;
- PpacKphIBaThb CMBICT TMOHITHH «UOH», «KATHOH», «AHHUOH», «DIIEKTPOIUTHDY, «HEITEKTPOIHUTHIY,
(QIEKTPOJIUTHYECKAs JUCCOLMALUD», «OKUCIUTEIb», «CTEHEHb OKHUCIEHUSN» «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHHUEY;

- ONPENEIIATh CTENIEHb OKUCICHUS aToMa 3JIEMEHTA B COEIMHEHUU;

- PacKpbIBaTh CMBICI TEOPHUH SICKTPOIUTUYECKON TUCCOLIUAIINY;

- COCTaBJIATh YPABHEHUS AIEKTPOJUTUYECKON AUCCOLMALMM KUCIIOT, LIEJI0YEH, COeH;

- 00BSACHATH CYIIHOCTD MPOLIECCca SIEKTPOIUTHUECKON AUCCOIMAIMY U PEAKIIHi HOHHOTO 0OMEHa;

- COCTaBJISATh MOJIHBIE U COKPALICHHbIE HOHHbIE YPAaBHEHUS peakui OOMEHa;

- ONPEIENATh BO3MOXHOCTh MPOTEKAHUS peaKlnii HOHHOTO 0OMEHa;

- IPOBOJUTH PEaKLUH, OATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3IMUHBIX BEIIECTB;

- ONPEIENATh OKUCIUTENh U BOCCTAHOBHUTEID;

- COCTaBJISATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU;

- Ha3bIBaTh (PAKTOPHI, BIUAIOUINE HA CKOPOCTh XMMUYECKOH peaKIui;

- KJ1JacCU(UIMPOBATh XUMUYECKUE PEAKIIMU 10 PAa3IUYHBIM PU3HAKaM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIJIOB;

- MPOBOAUTH OMNBITHI IO TOJYYEHHIO, COOMPAHUIO M H3YYEHHIO XMMHUYECKHX CBONCTB Ta3000pa3HbIX
BELIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN I'a3 U aMMHUaK;

- XapaKTepU30BaTh B3aUMOCBS3b MEX1Y COCTaBOM, CTPOEHHUEM U CBOWCTBAMU METAIIJIOB;

- Ha3bIBaTh OPraHUYECKUE BEUIECTBA MO UX (opMyJsie: METaH, ITaH, 3TUJIEH, METAHOJI, TAHOJ, TJIULEPUH,
YKCYCHasl KHCJIOTa, aMUHOYKCYCHAsl KMCJIOTa, CTEAPUHOBAs KUCJIOTA, OJIEMHOBAsI KUCIIOTA, TII0K033;

- OLICHUBATh BIMSIHNE XUMUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH cpe/ibl Ha OpraHU3M YeJIOBEKa;

IpaMOTHO 00palaThes C BEIECTBAMU B IIOBCEIHEBHOM KU3HU

- ONPENIeNSITh BO3MOKHOCTD MPOTEKaHUS PeaKIMii HEKOTOPBIX MPEJICTaBUTENEH OPraHnYeCKNX BEIIECTB C
KHCIIOPOJIOM, BOJOPOJIOM, METAJIJIaMH, OCHOBAHUSIMH, TaJIOTEHAMM.

Buvinycknuk ¢ OB3 noayyum 603moxcHOCHb HAYYUMBCA:

- BBIIBUTAThb U NIPOBEPATH IKCIIEPUMEHTAIBHO TMIIOTE3bI O XUMUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE MX
CcOCTaBa M CTPOEHHMSI, UX CIIOCOOHOCTH BCTYNaTh B XMMHYECKHE pPEaKLMU, O XapaKkTepe M MPOAYKTax
Pa3IMYHBIX XUMUYECKUX PEAKIUN;

- XapakTepHu3oBaTh BEIIECTBA IO COCTaBY, CTPOCHHIO U CBOWCTBaM, YCTaHaBJIMBAThb HPUYHUHHO-
CJIEICTBEHHBIE CBS3M MEKIY JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

- COCTAaBJIISATh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 10 COKPALLIEHHBIM HOHHBIM YPaBHEHUSIM;

- IPOTHO3MPOBAThH CIIOCOOHOCTDH BEIIECTBA MPOSABIATH OKHCIUTEIbHBIE WM BOCCTAHOBUTEIbHBIE CBONCTBA
C YYETOM CTENEeHEW OKUCICHUS 3JIEMEHTOB, BXOSIINX B €r0 COCTAaB;

- COCTaBJIATb ypPaBHEHUS  PEAKIHMI, COOTBETCTBYIOIIMUX IOCJIENI0BATEILHOCTH  IpPEBpALLEHUIN
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB;

- BBIABUTaTb U NPOBEPITh AKCHEPUMEHTAJIbHO THIOTE3bl O PE3YyIbTaTaxX BO3AECHCTBUSA Pa3IUYHBIX
(dakTOpOB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOM peaklnu;

- HCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS Ui SKOJOTMYECKH TPAMOTHOTO MOBEICHHS B OKpPYKaIoLIeH
cpene;



- HUCMOJb30BaTh INPHOOPETEHHbIE KJIIOYEBbIE KOMIIETEHIMM IPU BBINOJHEHUU IPOEKTOB M y4eOHO-
UCCIIEIOBATEIbCKUX 33J1a4 110 U3yYEHUIO CBOMCTB, CIIOCOOOB MOJIYYECHHUS U pacliO3HABAHMSI BEIIECTB;

- 00BEKTHBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUYECKUX MpoIeccax;

- KpPUTHYECKH OTHOCUTHCA K IICEBJOHAYYHOH HH(OpMAaIUM, HEAOOPOCOBECTHOW peKiaMe B CpEeACTBaX
MaccoBOW MH(pOpMaLIUK;

- OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM 110 XUMUU JJI IPAKTUUECKOH 1€ATEIbHOCTH YETI0BEKA;
CO3/1aBaTh MOJIEJIM U CXEMBbI JUIsl pellieHHs yUeOHBIX U [T03HABATEIbHbIX 33/1a4; IOHUMATh HEOOXOIUMOCTb
cOONIOACHMS TPEANNCAHUM, IpeaJaraéMbplX B HMHCTPYKLUMSIX MO MCIOJIb30BAaHUIO JIEKapCTB, CPEACTB
OBITOBOM XMMMHU U JIp.

Conep:kanue nporpaMmbl
Xumus 8 kiacc
(68uacoB, 2 yaca B He1eJII0)

HauvaabHble NOHATHA M 3aKOHBI XUMHH

Tena u BemecTBa. CBOWCTBA BEIIECTB. DTATOHHBIE (PH3UUECKUE CBOMCTBA BEHIECTB. Marepuasl 1
MarepuaioBefeHne. Poib XMMHM B JKU3HU COBPEMEHHOTO oOmecTBa. OTHOMIEHHE 00IecTBa K XUMHUU:
xemomms 1 xemohoOus.

Mertoabl  u3yuenust xumuu. HaOmonenuwe. DOxcnepumeHT. MogenupoBanue. Monenu
MaTepUaibHbIC U 3HAKOBBIE UM CUMBOJIbHBIE.

I'aspl. XKuakoctu. TBépasle BemecTBa. B3anMuble nepexopl MEX1y arperaTHbIMUA COCTOSTHUSIMU
BEIIIECTBA: BO3rOHKa (CyOumManus) U JaecyOnumanusi, KOHAEHCAllUs U HCIapeHue, KpUCTAJUIN3alus U
IUIaBJICHUE.

®usnyeckue siBieHUsd. YucTele BellecTBa U cMecu. | OMOreHHble U reTeporennbsle cMecu. Cmecu
razoo0pasubie, xuakue W TBEpAbIe. CHocOOBI pa3leseHuss CMeced: MeperoHka, Wiu JAUCTHILIISAINA,
OoTCTauBaHue, PUIBTPOBAHKE, KPUCTAJUIM3ALMS WM BbllapuBaHue. XpomaTtorpadus. [Ipumenenue atux
croco0o0B B JJaOOpaTOPHOM MPAKTHUKE, HA MPOU3BOJICTBE U B OBITY.

XUMUYECKHE JIEMEHTBI. ATOMBI U MOJIeKyJbl. [IpocTsie U cilokHBIE BeniecTBa. AJUIOTPONUS Ha
npuMepe kuciopoaa. OCHOBHBIE IOJIOKEHHMsI aTOMHO - MOJIEKYJIsspHOro yueHus. Monel. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.

3HaKkM (CUMBOJIBI) XUMHUYECKUX 3JIeMEHTOB. MH}opMaius, KOTOpyt0 HECYT 3HAKU XMMHUYECKHUX
3JIEMEHTOB. OJTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XHMMHYECKUX dJeMeHTOB. [lepuoguueckas Tabmuma
xuMHu4eckux sieMeHtoB J[. M. MenneneeBa: KOPOTKOMEPUOAHBIM M JIFIMHHONEPUOIHBIA BAPUAHTHI.
[lepuoas! u rpynnel. ['maBHas u nmobouHast moArpymnmnsl, uau A- u b-rpynnsl. OTHOCHTENbHAST aTOMHAs
Macca.

Xumuueckue (opmynsl. Muaekcsl n kodpdunmentsl. OTHOCUTENIbHAsT MOJEKYISpHas Macca.
MaccoBast 70151 XMMHUYECKOTO 3JIeMEHTa B coequHeHuu. MHdopmanus, KOTOPYI0 HECYyT XHMHUYECKHE
bopMybI.

BanentHocts. CTpykTypHBIE (OPMYIBl. XUMHUECKUE 3JIEMEHTHl ¢ TMOCTOSHHOM U NepeMeHHON
BaJICHTHOCThIO. BbIBon Qopmysbl coenvHeHus 10 BajleHTHOCTH. OrmpeneneHue BaJIeHTHOCTH
XUMHYECKOTo 3JieMeHTa 1o (popmysie Bemecta. CocTtaBieHre Ha3BaHUN COETMHEHUH, COCTOSIIIMX U3 IBYX
XUMHYECKHX 3JIEMEHTOB, 10 BAJIGHTHOCTU. 3aKOH MOCTOsHCTBACOCTABABEIIIECTB.

Xumuueckue peakuud. PeareHTbl M mpoayKThl peakunu. [Ipu3HaKM XUMHYECKHX PEaKIHi.
VYcnoBusa ux mporekaHusi U IpekpamieHus. Peakiuu ropeHus. DK30T€pPMHUECKHUE U 3HJIOTEPMHUYECKHE
peakuuu.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XuMudeckue ypaBHeHUs. (CoCTaBl€HHE XUMHYECKHX
ypaBHeHHi. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanus XMMHYECKMX peakUUil MO COCTaBy M YUCILy PEareHTOB U MPOIYKTOB. THIIBI
XMMHUYECKHX peakiuil. Peakuun coennmHeHus, pa3ioxkeHus, 3amelieHus M oOMeHa. KatamuzaTtopsl n



KaTajJu3s.

JdemMoncTpanuu

N OGRWONE

9.

* Konexuus maTepuaioB U U3EIUN U3 HUX.

* Mopgenu, uconb3yeMble Ha ypokax (pU3UKH, OMOJIOTHH U Teorpaduu.

* OOBEMHBIE U MAPOCTEPKHEBBIE MOJIENIN HEKOTOPBIX XUMHUUECKUX BEIIECTB.

* Mogenu KpUCTALNINYECKUX PEIIETOK.

* CoOupanue npubopa JUIst MOTyYSHHS T'a3a U MPOBEpPKa ero Ha TePMETHYHOCTb.

* Bo3roska cyxoro Jb/Ja, ioaa Wi HaQTaauHa.

* ArperarHbl€ COCTOSIHHSI BOJIBI.

* Paznenenue 1ByX HECMENIMBAIOIIUXCS KUIKOCTEN C MOMOUIBIO JIEIUTEIBHON BOPOHKHU.

e JIMCTUIIIATOP U ero paborta.

* VYcranoBka s QUIBTpOBaHUA U €€ paboTa.

* VYcTaHoBKa JUIs BhIIapUBaHUs U €€ padorTa.

* Komnekuust ObITOBBIX MPUOOPOB ISl PHIBTPOBAHUS BO3TyXa.

* Pazgenenue kpacsiiero BemecTsa (aoMactepa ¢ IOMOIIbI0 OyMakKHON XpoMarTorpaduu.

*  Moaenu alIOTPONHBIX MOIU(UKALIMIA YTIEpOaa U CEepHI.

* Ilonyuenue o30Ha.

* IlopTtpeTsl . 4. bepuenunyca u /1. 1. Menneneesa.

* KopoTkoneproiHblii U IJTMHHONIEPUOIHBIN BapuaHThl [lepuoandeckoi cucremsr J1. U.
Menneneena

* KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOAEIEH MOJIEKYIL.

* Amnmnapar Kunna.

* PaznoxeHue OuxpomaTa aMMOHHS.

* T'openue cepbl U MAarHUEBOU JICHTBI.

* Tloprpetst M. B. JlomonocoBau A. JI. JIaBya3be.

*  OmnbIThl, WITIOCTPUPYIOIIKE 3aKOH COXPAHEHUS MacChl BEIIECTB.

* Topenue pochopa, pacTBopeHHE MPOJYKTa FTOPEHHUS B BOJIE M CCIIE0BaHUE TIOTYYEHHOTO
pacTBOpa JIAKMYCOM .

* B3anmoneicTBHE COMAHON KUCIOTHI C IIMHKOM.
* Tlomyuenne ruapokcuaa menu(Il) u ero pasnoxeHue nMpu HarpeBaHUH.
JlaGopaTopHble ONBITHI

O3HakoMJIEHHE ¢ KOJUIEKIIHeN 1a00paTOpHOM MOCY/IbI.
[TpoBepka mpubopa AJis MOTy4yeHUs Ta30B Ha TePMETHYHOCTb.
O3HakoMJIEHHE ¢ MUHEpaJaMH, 00pa3yIOIIMMH TPAHMUT.
[TpuroTtoBneHNe reTepoOreHHO CMecH MOPOILIKOB CEPhI U JKeJe3a U UX pa3/ieieHHe.
B3aumoselicTBue pacTBOpOB XJIOPUIOB U MOJIUJIOB Kallks C paCTBOPOMHUTpaTa cepedpa.
[Tonryuenue rugpokcua menu(ll) u ero B3aumoseiicTBue ¢ cepHON KMCIOTOM.
BzaumopeiicTBre pacTBopa colbl ¢ KUCIOTOM.
[IpoBepka 3aK0HA COXpPAHEHUSI MACChI BEIIECTB HA PUMEPE B3aUMOIECUCTBUS MIETIOYN U KUCIIOTHI.

[TpoBepka 3akoHa COXpaHEHHS MacChl BEIIECTB HA TIPUMEPE B3aNMOACHUCTBUS MIETOYH U COJIU JKee3a

(1.

10. Pasnoxenue nepokcuaa BOZOPoAa ¢ HOMOIIBIO okcuaa Mapranna (IV).

11. 3amemenwue xene3oM Meau B MEIHOM KYIOPOCE.



IIpakTnyeckne padoThl
1. IlpaBuna Texuuku OE30MACHOCTH U HEKOTOPHIE BHILI pabOT B XMMHUUYECKOM Jaboparopuu

(kaOMHETE XUMHH).

2. Habmonenue 3a ropsiieii CBE4oii.

3. AHanus3 HOYBHI.

Baskueiinmue npeacraBuTe 1 HEOPraHudecKnx BeuecTs. KoinyecTBeHHbICOTHOICHUS B XMMHUH

CocraB Bo3ayxa. [lonsTre 00 00bEMHOM 10I€ KOMITOHEHTA MPUPOTHON Ta30BOM CMECH —

BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOM CMECH 10 ero 00bEeMHOM J1051e M HA00O0POT.

Kucnopoa. O3omn. [Tonyduenne kucnopona. Codupanue u pacro3HaBaHUE KUCIOPOo1a. XUMHUSCKUE
CBOMCTBA KUCJIOPO/Ia: B3aUMOJICICTBUE C METANIaMU, HEMETAJIJIaMH U CJIIOKHBIMH BEIIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciopoaa B Ipupoe.

Oxkcuppl. O6pazoBaHue Ha3BaHUN OKCHIOB 1O UX Gopmyrnam. CocraBieHue GopMys OKCUIOB 1O UX
Ha3BaHusAM. [IpeacTaBuTenn OKCUAOB: BOJA U YIIIEKUCIIBIN r'a3, HEralméHast U3BeCTb.

Bonopon B npupone. dusnueckue u XuMUYECKHUE CBOMCTBA BOJOPOA, €r0 MOJIYYCHHUE U
pUMEHEHUE.

Kucnotsl, ux coctaB u knaccupukamnys. Maaukatopsl. Tabmuia paCTBOPUMOCTH.

Consinas U cepHasi KUCJIOTHI, UX CBOMCTBA U IPUMEHECHHE.

Conu, ux coctas 1 Ha3BaHus. PactBopumocTs cosneil B Boge.IIpeacraBurenu conei: xaopun
HaTpHsl, KapOoHAT HaTpus, hocdaT KaTbIHs.

[TocTostnnas ABoranpo. KonnuectBo BemectBa. Moib. Monsipaast macca. KpatHblie equHULIBI
M3MEPEHUS KOJIMUECTBA BEILIECTBA — MUJUIMMOJIb U KHUJIOMOJIb, MUJUIUMOJISIPHAS U KHWJIOMOJISIpHAs
MAaccChl BEIIECTBA.

Pacuérel ¢ uconp30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY», «MOJISIPHASI MAccay, «IOCTOSTHHAS
ABoraapoy.

3akoH ABorazipo. MomsipHbIid 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTh OJTHOTO
ra3amno JIpyromy.

KpatHbie equHUIBI U3MEPEHUS — MIJLTUMOJISIPHBIA U KWJIOMOJIIPHBIN 00BEMBI Ta3000pa3HbIX
BEIECTB.

PacuéTel ¢ UCIIOJIb30BaHUEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI MAacCay, «MOJISIPHBIN
00BEM Ta30By, «IIOCTOSTHHAST ABOTaAPO».

PacuéTel ¢ UCnoIb30BaHUEM MOHSITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI MAaccay, «MOJISIPHBIN
00BEM razoBy, «UUCIO0 ABOTAIPOY.

I'uapocdepa. KpyroBopor Boasl B mpupoge. Puznueckue W XHMHUUYECKHE CBOWCTBAa BOJIBI:
B3aUMOJIECTBUE C OKCUIAMU.

OcHoBaHus, UX cocTtaB. PacTBOpUMOCTh OCHOBaHMH B Bojie. VI3MEHEHNE OKPACKHA MHIUKATOPOB B
niesiouHoi cpeze. [lpencrapurenu menoyei: THAPOKCUIBI HATPUSL, KAJIUS U KaJbIIHSL.

PactBopuTens u pacrBopéHHoe BeuiectBo. PactBopsl. PactBopenue. ['mapatel. MaccoBasd nons
pacTBOpPEHHOrO BelecTBAa. Pacy€Thl, CBs3aHHBIE C WCIOJb30BAHMEM TMOHSATUS «MaccoBasl J0JiA
PacTBOPEHHOTO BEILIECTBAY.

JleMoOHCTpaL U

* OmnpeneneHue coep:kaHus KHUCIOPOa B BO3IyXeE.

* [lonyuyeHue kuciIOpoa pa3ia0KEHUEM IIEpMaHraHaTa Kajaus U epoKcuaa

BOZIOpPOAA.

* CobupaHue METOJ0M BBHITECHEHHUS BO3/IyXa U BOJIBI.

* Pacno3HaBaHUEKHUCIOPOa.

* Topenue maruus, xenesa, yris, cepsl u Gpocdopa B KucIopoe.

¢  Komzekius OKCHI0B.



* [lomyuenue, cobupanue 1 pacrio3HaBaHHE BOJOPO/IA.

* ['openue Bomopoaa.

* BsaumopeiictBue Bogopoaa ¢ okcuaom meau(ll).

* Komekuusi MUHEpaIbHBIX KUCIIOT.

* IlpaBuio pa30aBneHus cepoil KUCIOTHI.

* Komiekuus coneil.

* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJICH B BOJE.

* HekoTopslie MeTallIbl, HEMETAJLIBI U COSAMHEHMSI KOJTMYECTBOM BeEIllecTBa B 1 MOJIb.
* Monenb MOJISPHOTO 00BbEMA ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbIe ONBITHI

12. TlomyrHeHME U3BECTKOBOM BOJBI IPH IIPOIYCKAHUH YIIIEKUCIIOTO rasa.
13. Tlony4enue BomOpOaa B3aMMOJEHCTBUEM LIMHKA M COJISHOM KHUCIIOTBL.
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B MIEIOYHOM CpeELE.
16. OsmaxkomieHme ¢ mpemnaparaMy JOMAIIHEH WIM MIKOJBHOM aNTE€YKd — PACTBOPAMM MEPOKCHIA
BOJZIOPO/A, CIIUPTOBOM HACTOMKHU MOJ1a M HAIATBIPHOTO CIIUPTA.
I[IpakTuyeckune paéoTsl
4. Tlony4enue, cOOMpaHKe U PaclO3HABAHUE KMCIOPO/IA.
5. TMonyyenue, cobMpaHren paco3HaBaHUE BOAOPOJIA.
6. IlpuroToBieHHe pacTBOPOB COJIEH C MX 3aJaHHON MaccOBOM JOJEiA.
OcCHOBHBIE KJIACChI HEOPraHUYECKUX COeUHEeHUH
O06o061m1eHne cBefeHnit 006 OKcuaax, MX KiacCu(pUKaIluy, Ha3BaHUSX U CBOHCTBAX.
CnocoOsbI oTy4eHus: OKCHJIOB.

OcHoBanusi, WX KiaccupuKkalus, Ha3BaHUS M CBOWCTBA. B3auMmoneilcTBHE C KHCIOTaMU,
KHCTIOTHBIMH OKCHJIaMU U coliiMU. Pa3nokeHune HepacTBOPUMBIX OCHOBaHUU. CrocoObl MONTy4eHUS
OCHOBAHMH.

Kucnotel, ux kimaccupukauus u Ha3BaHus. OOmMe XUMHYECKHE CBOMCTBA KHCIOT.
B3aumopeiicTBue KHCIOT ¢ MeETalUIaMH. ODJIEKTPOXUMHUYECKUM psii  HANpPsDKEHUH  METasuIoB.
BzanmopeicTBre KUCIOT ¢ OKCUAAMU METAJIOB.

B3aumoneiicTBue KHUCIOT ¢ OCHOBAaHMSIMHM — pEaKIUs HeHTpanu3anuu. B3anMopelicTBHe KHCIOT C
COJISIMH. [TonyueHnne 6ECKUCIOPOAHBIX
Y KHCIIOPOJCOAEPKAIINX KUCIOT.

Conu, ux kiaccudukanus u cCBocTBa. B3anmoaeiicTBre coneii ¢ MeTamiaMu, 0COOEHHOCTH ITUX
peakuuii. BzaumopencTBue colieit ¢ CoIsaMHu.

['eneTndeckue psipl MeTaIa 1 HeMeTasuta. [ eHeTudeckas CBsi3b MKy KiiaccaMmu
HEOPTaHWYECKHUX BEIIECTB.

JlaGopaTopHbie ONBITHI

17. B3aumoeiicTBre OKCHIA KAIBIHS C BOIOM.

18. IlomyTHERME M3BECTKOBOM BOIL.

19. Peakuus neiirpanuszanyn.

20. Ionyuenue ruapoxcuaamenn(ll) u ero B3aumMoaeiicTBHE ¢ KHCIOTOM.
21. Paznoxenne ruapokcuna meau(ll) mpu Harpesanun.

22. B3anMoeiiCTBIE KUCIIOT C METaNIAMHU.

23. B3anumoieiicTBe KUCIIOT C COJISIMH.

24. O3HakOMIICHHE C KOJUTEKIUEH COJIeH.



25. B3aumoneiicteue cynbgara meau(Il) ¢ xemesom.
26. B3anmoeiicTBIe coeli ¢ COMSIMH.

27. Tenerndeckas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IIpakTn4yeckne padoThl

7. Pemenue >KCriepMMEHTAILHEIX 3a/1a4.

IMepuonuueckuii 3akon u [leprnoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. . MeHesieeBan CTpOEHUE ATOMA

EcTecTBeHHbIE cEMENCTBA XMMUUECKHUX 3JIEMEHTOB:ILIEIOYHBIEH IIE€J0YHO3EMENbHbBIE METAIIbI,

raJloreHbl, ”HEpTHBIE (O1aropoiHbIe) ra3sl. AMGOTEpHOCTh. AM(POTEPHBIE OKCUIBI U THIPOKCH/IBI.

KoMIuiekcHsie COJIH.

Ortkpeitue . . MenaeneesbiM [leproandeckoro 3akoHa u co3nanue uM [lepuoanueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

ATOMBI KaK (opMma CyIIECTBOBaHHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMOB. JloKa3zaTenbCTBa CIOKHOCTH cTpoeHus aToMoB. OmbiTel Pesepdopna. Ilnaneraphas monenb
CTPOEHHS aToMa.

CocTtaB aTOMHBIX sJ€p: MPOTOHBI, HEHUTpoHBI. OTHOCUTENbHAs aroMHas Mmacca. B3aumocBs3b
HOHSTUN «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHAsl Maccay.

Muxkpomup. D1aekTpoHbl. CTpOEHHE IEKTPOHHBIX YPOBHEW aTOMOB XHUMUYECKUX 371€MEHTOB NeNe
1-20. [TonsiTue 0 3aBEpPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuil cmbicn  cuMBOIMKM Ilepmonnueckoid cucrembl. CoBpemMeHHas
dbopmynupoBka [lepuoanueckoro 3akoHa. M3MeHeHus: CBOMCTB 3JIEMEHTOB B MEpUOJAX M TPYIIax, Kak
(GYHKLUS CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepHuCTHKa dJIEMEHTa-MeTalllla U 3JIEMEHTa-HeEMEeTalla 110 UX M0JI0KEeHUIO B [lepuonnueckoit
cucteMe xuMmudeckux aineMeHToB J[. 1. Meneneena.

JdemoHcTpauuu
* Paznmuunbie GopMbl TAOIUI] TIEPUOAUIECKON CHCTEMBI.
* MoguenupoBanue nocrpoenus [lepuonnueckont cucrems! J[. . Menneneesa.
* Mogenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
* Mopenu aTOMOB 3JIeMeHTOB 1—3-T0 eproIoB
JlaGopaTopHbie ONBITHI.
28. Tonyuenne aM(pOTEPHOrO MHAPOKCHIA U UCCIIETOBAHUE €T CBONCTB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu

HNonnas xumuueckasi cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMH METAIJIOB U HeMmeTasioB. CxeMbl
0o0pa30BaHUsl MOHHOW CBS3M Ui OMHApHBIX coeluHeHHH. VIOHHBIE KpUCTAJUIMYECKHE PEIIETKH |
¢du3nueckre CBOMCTBA BELIECTB C 3TUM TUIIOM pet€Tok. [ToHsTHe 0 (hOpMYIBHOM eTUHHIIE BEIIEeCTBA.

KoBaneHnTHass XumHueckas CBsI3b. OJEKTPOHHBIE U CTPYKTYpHble (opmynbl. KoBaneHTHas
HenoJisipHast cBs3b. (Cxembl 00pa3oBaHUS KOBAJEHTHOM CBSI3M JUld OWHApHBIX COETUHEHHIA.
MonexyIsipHbIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATENBHOCTD. P snexrpoorpunarensHocTd. KoBaneHTHas moaspHas XUMUYecKast
cBsa3b. Jlumosb. CxeMbl oOpa3oBaHMsI KOBAJCHTHOW TMOJSPHOW CBS3M Il OWMHAPHBIX COCTWHEHUH.
MonexyJsspHbIE M aTOMHbBIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEILECTB C OTUM TUIIOM PEILIETOK.

Merannuueckass XMMHUYECKas CBSI3b M MeETaJNIMYECKas KpUCTauiMueckas pemérka. CBolicTBa
BEIIECTB C TUM TUIIOM pelIETOK. EnvHas npuposa XuMUYECKUX CBA3EH.

Crenens okucienusi. CpaBHEHUE CTENICHU OKUCIICHMS U BaJIeHTHOCTH. [IpaBuiia pacuéra cteneHei



OKHCIIEHHS 110 (hopMyIaM XMMHUYECKUX COEAUHEHUI.

OKHCIIUTENIBHO-BOCCTAHOBUTENbHBIE  peakuyu. OmnpeneseHne CTENEHEH  OKHMCIEHUS I
3JIEMEHTOB, 00pa3yIOUIMX BEIIECTBA pa3HBIX KIJIACCOB. PeakIMMHOHHOTO OOMEHa M OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTaHOBJIICHHE.
CocraBieHne ypaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIMNA METOIOM 3JIEKTPOHHOTO OaslaHca.

JleMoHCTpaLuu

* Bugeo ¢pparmenTs! u cnaiipl «MloHHAas XMMHUYECKas CBA3bY.
*  Kosutekius BemecTB ¢ MOHHOM XMMHUYECKON CBSI3bIO.
* Mopnenu MOHHBIX KPUCTAJUINYECKUX PEIIETOK.
* BugeodparmenTsl u cnaiinbl «KoBageHTHAIXUMUYECKask CBSA3bY.
* Kosurekuus BemEeCcTB MOJIEKYJIIPHOTO ¥ aTOMHOT'O CTPOCHHUSL.
* Mopaenu MOJEKYISPHBIX U @TOMHBIX KPUCTAINIMYECKUX PEIIETOK.
*  BuneodparmenTs! u cnaiiasl «Mertamindeckasi XUMAYECKas CBSA3bY.
* Komekuus «MeTauibl U CIIJIaBbD».
* BsauMojeiicTBUE IUHKA C CEPOii, COJITHON KUCIOTOM, XiopuaoM meau (11).
* [T'openue maruus.
* BsaumoneicTBUE XJIOPHON U CEPOBOJOPOIHON BOJIBI.
JlabopaTropHbie ONBITHI
29. WM3roropnenue MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJUIMYECKOM CBA3H

Copaepixanue nporpaMmbl
Xumusa 9 kaace
(68 uacos, 2 yaca B HeeJIH0)
IToBTOpeHune u 00001IeHUE CBeIeHUIT 10 Kypcy 8 kiacca

bunapusie coequnenusi. OKcUIbl coneodpasyrolue U HeconeoOpasyromue. I napoKcHIbL:
OCHOBaHUs, aM(poTepHbIe, KUCIO0ThL. CpellHIe, KUCIIbIe, OCHOBHBIE COJIH.

O060011eHre CBeACHUN 0 XUMUYECKUX peakiusax. Kinaccupukanus XuMHUUECKUX peakluii 1o
Pa3IUYHBIM OCHOBAHUSIM: COCTaBYy U YHMCIy pearupyomux 1 00pa3yrouxcs BEIECTB, TEIIOBOMY
3¢ exTy, HanpaBICHHUIO, U3MEHEHHIO CTETIEHEH OKHUCIEHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyroume
BelIeCTBa, (ha3e, NCIOJIb30BAHUIO KaTalu3aTopa.

[ToHsATHE O CKOPOCTH XMMHUYECKOHN peakiuy. PaKTOpsl, BAUSIOLUINE Ha CKOPOCTh XUMUYECKUX
peaxkuii: IpUpoia pearupyrolyX BEIIECTB, UX KOHLEHTpalLus, TeEMIIepaTypa, IJI01aab
CONPUKOCHOBEHMSI, HAIMUUE KaTanu3aropa. Karamus.

JdemoncTpanuu
* (O3HaKOMIJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.
* O3HaKOMJIEHHME C KOJJIEKIIMSIMU OKCUOB, KUCIIOT U COJIEH.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakliuu OT IPUPO/IBI PEarupyIOIINX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOM pEaKLUU OT KOHLEHTPALUU PEarupyoINX BELIECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOHN peakluy OT IIoUiain

COIIPUKOCHOBEHHUSI pEarupyroluX BEIECTB («KUIISIIUN CI0N).

* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peaklUu OT TEMIEPATyphl pearupyroIInuX BEIIECTB.
JlabopaTopHbIe ONBITHI
1. BzaumopelicTBue aMMHuaKa U XJI0POBOAOPOA.

2. Peakuus HeHTpaIH3aLMH.



3. Habmoaenue TemnoBoro >gpdexTa peakiuu HeHTpalTu3aluH.

4. BsaumozeiicTBre cepHoil KHCIOTHI ¢ okcuaoMm Meau (I1).

5. PasnokeHue IepOKCHIa BOAOPO/Ia C MOMOIIBIO KaTajaa3bl KapTodes

6. 3aBUCMMOCTBH CKOPOCTH XMMHYECKON PEAKLUU OT MPUPO/IBI PEATMPYIONINX BEIECTB HAa IIPUMEPE
B3aMMOJICHCTBHS pacCTBOPOB THOCYJb(haTa HATPUs U XJopuaa 6apus, THOCyIb(aTa HATPUS U
COJISTHOM KHCIIOTBHI.

7. 3aBHCHMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUM OT HPUPOJIBI METAILIOB TIPU MX B3aUMOJICHCTBUH C
COJISTHOM KHCJIOTOM.

8. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUK OT IPUPOIBI KMCIOT IPH B3aUMOIEHCTBUM HX C
HKEIJIE30M.

9. 3aBHCHMOCTBL CKOPOCTH XUMHUYECKON PEAKIIUM OT TEMIIEPATYPEL.

10. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALHH.

11. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOH peakIiMd OT IUIOIAAM CONPHUKOCHOBEHHS PEarupyroLIuX
BEIIIECTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT KATAIU3aTopa.
XHMMHUYECKHE PeaKIUi B PACTBOPAX 3JEKTPOJIUTOB

[Tonsitie 00 AIEKTPOTUTHUYECKON MUCCOIMALNUA. DIEKTPOJUTHl M HEIIEKTPOIHUTHL. MeXaHu3m
JTUCCOIMAIIMN  DJICKTPOJIUTOB C PA3JIMUYHBIM ~ XapakTepoM CBsi3u. CTeneHb AJIEKTPOIUTUUECKOM
mucconuanuu. CHUIIbHbBIE U c1a0ble SJeKTPOIHTHI.

OcHOBHBIE TOJOKEHUS TEOPUH ANEKTPOIUTHYECKON Arccorumanuu. Knaccudukaiys HOHOB U UX
cBoiicTBa. KHcnoThl, OCHOBaHMS U CONU KaK AIEKTPONUTHI. VX knaccudukamus u Juccoruanusl.

OO0mue XMMHUYECKHE CBOWCTBA KHUCIOT: M3MEHEHHE OKPACKHW WHIMKATOPOB, B3aUMOJICHCTBUE C
MeTaJUIaMH, OKCHJIAMH M THIPOKCHUIAMU METAJUIOB M COJSIMU. MOJIEKYJIIpHbIE M MOHHBIC (TIOJIHBIE U
COKpaIIEHHBIE) YPaBHEHUS pEeaKIIUi.

XUMUYECKUN CMBICH COKPAIIEHHBIX YPABHEHHM. Y CIIOBUS MPOTEKAHUS PEAKIIUNA MEXKIY AJIEKTPOJIUTAMU
JI0 KOHIIA. PsijT akTHBHOCTH METaJLIOB.

OO01mre XuMUYeCKHe CBOWCTBA MIENIOUEH: B3aUMOICHCTBUE C KHCIOTAMU, OKCUJIAMH HEMETAJUIOB,
comsiMu. OOIIMEe XMMHYECKHE CBOWCTBA HEPACTBOPHMBIX OCHOBAHMIl: B3aUMOJAEWCTBHE C KHCIOTAMH,
pa3oKeHUe NpU HarpeBaHUU.

OO0mue XUMHUYECKHE CBOWCTBA CPEAHHMX COJEH: B3aUMOJIEHCTBUE C KHUCIOTaMH, IIEIOYaAMH,
COJIIMU M MeTalIaMU. B3anMoaelicTBHE KUCIEBIX COJIEH CO IIETOYaMH.

['uaponms, kak 0OMEHHOE B3aUMOCHCTBHE COJIEH ¢ BOJOW. [ MapoM3 coi CUITbHOTO OCHOBAHUS
U cmaboit kucnoTel. ['uaponm3 conu cnaboro ocCHOBaHUSA U CUIIBbHOM KucoThl. [1kama pH.

CBoiiCTBa KHCIIOT, OCHOBAaHHWW, OKCHJIOB M COJIEM B CBETE TEOPUU IJIEKTPOJUTUYECKOU
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoncTpanuu.
* lcnbiTaHu€ BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.
*  3aBHUCHMOCTb 3JEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
* JIBM>KEHME OKpALIEHHBIX HOHOB B JIEKTPUYECKOM IIOJIE.
* OmnpeneneHue xapakTepa Cpeibl B pacCTBOPAX COJICH.
JlabopaTopHble ONBITHI.
13. Jluccounanys caa0bIx 3JIEKTPOIUTOB Ha IIPUMEPE YKCYCHOM KMCIIOTHIL.
14. 3smenenue okpacku HHAMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3auy pacTBOpPA MENOUH PA3IUYHBIMU KMCIOTAMHU.



16. IMonyuenme ruppoxcuna meau (11).u ero B3anMonelcTBIE C Pa3IMYHBIMHE KHUCIOTAMHU.
17. BzaumogpelicTBue cuabHBIX KUcIoT ¢ okcuaom meau (11).

18-20. B3anmo1eiicTBUEKUACIIOT C METAJUIAMU.

21. KauecTBeHHas peakiys Ha KapOOHAT-MOH.

22. Tlony4eHue CTyqHs KPEMHUEBOM KMCIIOTEL

23. KauecTBeHHas peakiys Ha XJIOPUJL - MU CYIb(aT-uOHbI

24. Vi3MeHeHne OKpacKy MHAMKATOPOB B IIEJIOYHON Cpee.

25. BzanmoelcTBYE ET0UEH ¢ YTIIEKHCIIBIM Ia30M.

26. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUSL.

27. Ionyuenue ruapokcuna meau (1) u ero pasnoxenue.

28. BzaumoelicTBrEe KapOOHATOB C KUCIOTAMH.

29. TTonyuenue ruapoxcuna xenesza(lll).

30. BzaumoseiicTure xkene3a ¢ pactBopom cyibgara meau (1)

IIpakTuyeckue padoTnl

1. CsoiicTBa KHCIOT, OCHOBAHWIA, OKCUJIOB U COJIEN B CBETE TEOPHHU HJIEKTPOIUTUUECKON
JICCOIMALIUU M OKUCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIHiA

HemeTtaJyibl M MX cOeIMHEHHSA

CrpoeHne aTroMOB HEMETaAUIOB M MX nonoxeHue B Ilepuonmyeckoir cucreme. Psp
AJIEKTpoOTpHLaTeIbHOCTH. KpucTanmnueckue peméTku HEMETaIoB — IPOCTBIX BELIECTB. AJIOTPONUS
u e€ mnpuuuHbl. Dusmyeckue cBoiicTBa HeMmeTauioB. OOIIMe XUMHUYECKHE CBOMCTBA HEMETAJUIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIBHBIE.

["anoreHsl, cTpoeHHE MX aTOMOB U MOJIEeKyJd. PU3NYECKHE U XUMUYECKHE CBOICTBA I'ajIOr€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB TaJOT€HOB B 3aBUCHUMOCTH OT MX IoJIokeHus B llepmonnueckoit
cucreme. HaxoxneHne raloreHoB B IPUPOJE U UX MOITY4YeHHE. 3HAUEHUE U IPUMEHEHHUE TaJIOTEHOB.

["a1oreHoBOJOPO/IBI M COOTBETCTBYIOIME UM KUCIIOTHI: TJIABUKOBAsI, COJIsIHAsL, OPOMOBOIOPOIHAS,
nonoBonopoaHas. ['amorenuapl. KauecTBeHHbIE peaklIMK Ha TaJOTeHUA-HOHBL. [[puMeHenne coequHeHni
raJIOT€HOB M UX OMOJIOrHYecKasi poJib.

O61as xapaktepuctika 3nemMenToB VIA-rpymnmel. Cepa B mpupoie U €€ rnosydeHne. AjioTponHbIe
Mor(UKaAIMK cepbl U UX CBOMCTBA. XMMUYECKUE CBOWCTBA CEPHI U €€ MPUMEHEHHUE.

CepoBOJOpO/I: CTpPOEHHE MOJIEKYJbl, (U3MYECKHEe M XUMHYECKHE CBOMCTBA, IOJY4Y€HHUE U
3HayeHue. CepoBogopoanas kuciota. Cynbpuasl 1 ux 3HadeHue. JIroMuHopopHI.

Oxcup cepsl (1V), cepaucras kucnora, cynbhutsl. KauecTBeHHas peakuus Ha CyIb(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynsdatsl. Kpuctamioruaparsl. KauecTBeHHas peakius Ha
Cyib(aT-uoH.

CepHast KkHCIOTa - CHJIBHBIN anekTponuT. CBoiicTBa pa30aBIeHHONW CEpHOW KHUCIIOTHI, Kak
TUMIUYHOM KHCIIOTHI: B3aUMOJEHMCTBHE C MeETajulaMH, OCHOBHBIMM M aM(OTEpHBIMU OKCHIAMH,
OCHOBaHUSMU U aM(POTEPHBIMU TUIPOKCHIaMU, coiisiMu. KauecTBeHHas peakuys Ha Cyib(aT-HOH.

OO6mass xapakTepucTuka »371eMeHTOB VA-rpynmbl. A30T, CTpOEHHE aroMa W MOJIEKYJIbI.
dusnuecKkue U XMMUYEeCKHEe CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKas pOIb.

AMMHaK, CTpOCHHE MOJICKYJIbl M (PU3NYECKHE CBOMCTBa. AMMHUauHas BO/a, HAIIATBIPHBIN CIUPT,
ruapar aMMmMuaka. JIOHOpDHO  -aKIENTOpHBIA  MeXxaHu3M  OOpa3oBaHHMs  KaTHOHA  aMMOHHSL.
BoccranoBurenbsHble cBoiicTBa ammuaka. Conu aMMOHHUA U UX IpuMeHeHne. KauecTBeHHas peakuus Ha
KAaTHOH aMMOHHUS.

Okcuapl a30Ta: HecoNeoOpa3yrolue W KHUCIOTHBIE. A30THUCTash KUCIOTa U HUTPUTHI. A30THas



KHUCJIO0Ta, €€ MmoJiydeHue u cBoiictBa. Hurpatsi.

®dochop, crpoenne aroma u amiorponus. Dochuasl. Dochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Pocharer. Dochopubie ynodperus. MHCEKTULIHIBI.

OO0mast xapakTepucTuka 371eMeHTOB [V A-rpynmbl: 0COOCHHOCTH CTPOCHHS aTOMOB, MPOCTHIX
BEILIECTB U COCAMHEHUI B 3aBUCUMOCTH OT IIOJIOKEHUS AJIEMEHTOB B [lepuoauueckoil cucteme. Yriaepoa.
AnnorponHsie Moaudukanuu: anmas, rpadut. AMOpPQHBIN YIIepoa 1 ero copTa: caxa, akTHBUPOBAHHBIN
yroib. ApacopOuus. XuMudeckue cBOHCTBa yriepoja. Kokcoxumuueckoe MpPOU3BOJACTBO U €ro
npoaykuus. Kapouasr.

Oxcun yriepoma(ll): crpoenne monekyinbl, monydeHue u ero cBoiictBa. Oxcupn yriaepoma(lV):
CTpPOCHHE MOJIEKYJIbl, MOJY4YeHHE U €ro CBOWCTBA. YrojbHas Kuciora. Coiau YroibHOW KHCIOTHI:
KapOOHATHI U TUAPOKapOOHATHI. TeXHUYeCKask ¥ MUIIEeBas COJa.

Heopranuueckue u OpraHM4eckue BELIECTBA. YIUVIEBOJAOPOJbl. XUMHUYECKOE CTPOECHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHHS] ATOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.

MertaHn, 5TaH, Kak MpeelibHbIE YIJIEBOAOPOAbl. OTWIEH W alleTUJICH, KaK HeNpeaeibHbIe
(HeHachIIIEHHBIE) YTIIeBOAOPObL. ['opeHune yrieBoaopoaoB. KauecTBeHHbIE peakliuyd Ha HeTpeieIbHbIe
COETUHEHHUSI.

OTUJIOBBIN CIUPT, €ro MOJy4eHUe, MpUMEHeHHe U Qu3nonornyeckoe aeiicreue. TpéxaToMHbBIN
cnupt rauiepul. KauecTBeHHas peakiiis Ha MHOTOATOMHBIE CIIUPTHL. YKCYCHas - IPECTaBUTENb Kiacca
KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiicrBa. Kpemuuii B npupoje. Cununuasl u cuinad. Okeuj
kpemuus(1Y). KpemHueBas kucinora u e€ couu.

[Tpou3BoacTBO cTekia U eMeHTa. [IponyKius CuiIMKaTHONW IPOMBIIITIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, papdop, pasHc.

OnTHyeckoe BOJIOKHO.

Hemerannsl B npupoae. ®pakunoHHas MEPEroHKa KUAKOIO BO3AyXa Kak CIOCOO MOTydeHUs
KHCIIOpo/a, a30Ta, aprosa. [lonydenue pocdopa, kpemHus, xiaopa, ioja. DIEKTPOIU3 PacTBOPOB.

ITosryueHune cepHOI KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIIOTUUECKASI CXEMa, METOJ| KUIISALIETO CII0s,
MPUHIINIIBI TETJIO00MEHA, IPOTUBOTOKA U IUPKYIsuK. OneyM. [Ipon3BoacTBO aMmMuaka: ChIphE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.

JleMoOHCTpaL U

e Komneknus HeMeTalIoB.

e Mogenu KpUCTAIUIMYECKUX PEHIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U MPHUHITUIIBI €TO PAOOTHI.

e [opeHue HEMETAJIOB - MPOCTHIX BEUIECTB: cephl, (hocopa, TPeBECHOTO yIJIsl.
e OO0pa3libl raJIOTEHOB - POCTHIX BEIIECTB.

e B3aumonelcTBHE raJOreHOB ¢ METaJUIAMH.

e BriTecHenue xjiopa OpoMOM WK HO/Ia U3 paCTBOPOB MX COJICH

e Kosnekuus npupoJHbIX COEANHEHUN XJI0pA.

e BsaumozelicTBuE cepbl ¢ MeTallIaMHU.

e ['opeHHe cepbl B KHCIOPOE

e Komnexnus cynbUAHBIX PYI.

e KayecTBeHHast peakiys Ha Cylb(UI-UOH

e (OOecBeyrBaHNe OKPAIICHHBIX TKAHEN U [IBETOB CEPHUCTHIM Ira3oM.

e BsanmoaeiicTBre KOHIIECHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.

e OOyrnuBaHME OPTaHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
e Jlnarpamma «CocTaB BO3qyXay.



e Buneodpparmentst u cnaiiasl «Ituusu 6azapbi».

e [lomyyenue, cobupanue U pacro3HaBaHHE aMMHAaKa.

e PaznoxeHue 6uxpomara aMMOHHMSL.

e B3saumoneiicTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJBIO.
e ['opeHHE 4YEpHOro Mopoxa

e PaznoxeHue HUTpaTa Kalus U TOPEHHE JPEBECHOI0 Yroibka B HEM
e OOpa31sl MPUPOIHBIX coearnHeHuH docdopa.

e T'openue pocdopa Ha BO3ayXe U B KUCIOPOJE.

e [lomyuyenue 6enoro ¢ochopa 1 UCIIBITAHHE €TI0 CBOHCTB

e Komneknus «O0pa3ibl NPUPOAHBIX COSAUHEHUH YIiIepoaar»

e Iloprper H. 1. 3enunckoro. Ilornomnenne akTuBUpOBaHHBIM YIVIEM PACTBOPEHHBIX BELLIECTB

HJIN 1ra30B.

e VYCTpONCTBO IIPOTUBOrasa.

e Mogenu MOEKyJI METaHa, dTaHa, STWICHA U alleTUJICHA.

e BsaumoneiicTBue sTHIIeHa ¢ OPOMHOMN BOJION M pacTBOPOM IEpMaHraHaTa Kajus.
e (OOue XMMUYECKHE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas pCaKknurdg Ha MHOTIOAaTOMHBIC CITMPTHI.

e Komnekus «O0pa3ibl IPUPOAHBIX COSAUHEHUH KPEMHUS.

e Koseknus cTekna, KepaMMKH, LIEMEHTA U U3AEIUN U3 HUX.

° KOJIJICKIII/ISI MMpOoAYKIIUA CUINKATHOU MPOMBIIIJICHHOCTH.

e Buneogpparmentst u cnaiasl «I[pou3BoICTBO CTEKIIA U LIEMEHTaY.

e Komneknus «IIpuponHbie coeTMHEHNS HEMETAIITIOBY.

e BuneodpparmenTsl u crnaiipl «OpakiiroHHas eperoHKa KHUAKOTO BO3TyXa»

e Buneobparmentsl u cnaiiasl «llomydenne Boiopoa, KUCIOpOa U rajJoreHOB

SJICKTPOJIUTHUICCKUM CII0co00oM».

e Mopenu annapaToB JUIsl IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mopenp KUIALIETO CIIOSL.

e Moenp KOJOHHBI CHHTE3a aMMHAKa.

e BuneodparmenTs! u cnaiipl «IIpon3BoACTBO CEPHOI KUCIOTHD».
e BuneodbparmenTs! u cnaiiasl «[[pon3BoACTBO aMMHUaKay.

e Komneknus «CoIpb€ i1 MOJYYEHUS CEPHOU KUCITOTHI.

JlabopaTopHbIe ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacno3naBaHue raJloreHu-MOHOB.

KavecTBeHHBIE peakIiK Ha CYJIb()aT-HOHBI.

KauecTBeHHas peakuysi Ha KATHOH aMMOHMUS.

XHUMHUYECKHE CBOMCTBA a30THOM KHUCIIOTBI, KAK DJIEKTPOJIUTA.
KavecTBeHHble peakiuy Ha GpochaT-uoH.

[Tonyyenue u CBONCTBAYrOJIbHON KHUCIIOTBI.

KavecTBenHast peakiys Ha KapOOHAT-HOH.

IIponyckaHue yriiekuciaoro raza 4epe3 pacTBOp CUIIMKATa HaTpusl.

IIpakT4yeckue padoThI

2. V3yuenue CBOUCTB COJISTHON KHCIIOTHI.

3. H3y4eHue CBOWCTB CEPHON KUCIOTBI.

4. TlonyueHre aMMHUaKa ¥ U3y4EHUE €r0 CBOUCTB.



5. ITonyueHue yrieKucaoro ra3a i M3y4eHne ero CBOMCTB.
Metannbl M X COeITMHEHHS

ITonoxenne meraimnos B llepuogudeckon cucreMe xuMuueckux sineMeHToB [[. M. Menneneesa,
CTPOCHUE UX ATOMOB U KPUCTAILIOB. MeTarnueckas CBA3b U METANTMYECKAs KpUCTAJUTMYECKas peiéTKa.
Ou3nYecKue CBOMCTBA METAUIOB: D3JEKTPO- M TEIUIONPOBOAHOCTh, OTPAXKAMOIIAasi CIOCOOHOCTD,
1aCTUYHOCTh. CIiaBbl YEPHBIE U 1IBETHBIE.

Mertaibl Kak BOCCTAHOBUTENU. DJIEKTPOXUMHYECKUM Pl HaNpspKEeHU. B3anMoielicTBHe METaljIoB C
HEMETaJUIAMH, OKCUIAMH, KUCIIOTaMHU, COJISIMU. AJTFOMUHOTEPMHUSL.
CtpoeHue aTOMOB M IPOCTHIX BEUIECTB IIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3UUYECKUX U XUMUYECKUX
CBOMCTB IIEJIOYHBIX METAJIJIOB OT 3apsA0B si/iep X aTOMOB. OKCHUIBI U TUIPOKCUBI IIETOUHBIX METAJIIOB,
MX NIOJIyYEHHUE, CBOMCTBA, TPUMEHEHNE. BaxkHEeN e COMM IIEIIOYHBIX METAJNIOB, UX 3HAYEHUE B dKUBOW U
HEXUBOW MIPUPOJIC U B )KU3HU YEIIOBEKA.
CtpoeHHE aTOMOB H TMPOCTHIX BEIIECTB MICIIOYHO3EMEIBHBIX METAIOB. 3aBUCUMOCTh (PU3WYCCKUX H
XUMUYECKHUX CBOMCTB IIEJIOYHO3EMEIBHBIX METAJIJIOB OT 3apAJI0B s1iep UX aTOMOB. OKCHUJIbI U TUAPOKCHIBI
HIEJIOYHO3EMEIBHBIX METAJNIOB, UX IOJYY€HUE, CBOMCTBA U IpUMEHEHUe. BaxkHenmme conu meéaouHo -
3eMeNbHBIX METaJVIOB, UX 3HAUYEHHE B IPUPOJIE U >KU3HU yenoBeka. KapOoHaTel W ruapokapOOHATHI
KaJIbLIMSL.
XKéctkocTh BoAbBI: BpeMeHHas U noctosiHHas. CrocoObl ycTpaHeHHs] BpeMeHHON KEcTKocTh. CrocoObl
YCTpaHEHHUs] TOCTOSIHHOM >kE€cTkocTH. Monuthl.CoenuHeHus allOMUHUS B TPUPOAEC. XUMUUYECKHE
cBoiicTBa amoMuHusl. OCOOCHHOCTH OKCHAA M TUAPOKCHA ATFOMHHHUS KaK aM(pOTEPHBIX COCTUHEHUH.
Baxneitmme conu amomMunus (XJopu, cyabdar).
Ocobennoctu ctpoeHus aroma xene3a. JKemne3o B mpupone. Baxkueiimue pyasl skeneza. OKCUAbl U
ruapokcuabl xenesa(ll) u xeneza(lll). Conu xeneza(ll) u xeneza(lll). O6HapyxeHHe NOHOB KAaTMOHOB
JKene3a B pacTBOpe. 3HAUEHUE COEIMHEHUN Kene3a.
Koppo3us xumudeckast U 3JIEKTpPOXUMUYECKAsl. 3alluTa METAIJIOB OT KOppO3uu. MeTaibsl B IpUpoie: B
cBOOOIHOM BUJE U B BuJIe coequHeHui. [TonsTre o metamnypruu. UépHas u 1IBETHasI METaJLUTyprusl.
[Mupomeranmyprus, ruAPOMETAILTYprus, dNeKTpoMerayprus. JJomennsiii nporecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIN3 PACIIJIaBOB.
JdemoHcTpauuu

* BsaumopaelcTBuE HaTPHsl, IUTUS U KAJIBLHS C BOJIOM.

* T'opeHue HaTpHsl, MAarHUS U JKeJe3a B KUCIOPO/IE.

* Bcnblnika TEpMUTHOM CMECH.

* BsaumopeiicTBHE CMECH MOPOUIKOB CEPHI U KeJe3a, [IMHKA U CEPBI.

* BszaumopeiicTBHE aIOMHUHUA C KUCTOTaMH, IEJI0YaMH U BOJIOH.

* BzaumojeiicTBuE Xelie3a U MEIH C XJIOPOM.

* B3saumogeicTBHE MEAN C KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCJIOTOU

(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

* Okpacka MIaMeHH COSUHEHUSMH IIEJIOYHBIX METAJLIOB.

* Okpacka MIaMeHH COSUHEHUSIMH METOYHO3EMETbHBIX METAILJIOB .

¢ Tamenue U3BECTH BOJOM.

* [lomydenue XECTKOM BOABI B3AUMOJICICTBUEM YIIIEKUCIIOT0 ra3a C U3BECTKOBOM BOAOM.

* VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUTITYCHUEM U JOOABKOM COIBI.

* VYcrpaHeHHE MTOCTOSHHOM KECTKOCTU JOOABKOM COIBI.

* VOHUTHI ¥ IPUHIIUI UX JAeHCTBUS (BUAEO(PparMeHT).



*  Komtekuust npupoJHBIX COCTUHEHNUN ATTFOMUHMUS.
*  BuneodparmenTs! u ciaiiapl «OKCHIT ATIOMUHHS B €70 MO (DUKAITAN.
* [lomydyenue am(poTepHOr0 rUAPOKCHIA ATFOMUHHUS U UCCIIEIOBAHNE €TI0 CBOMCTB.
e Komneknus «XUMHUYECKNE UCTOUHUKHU TOKa».
* Pe3ynbTaThl JUIMTEIIBHOIO S3KCIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAIbHBIX U3JIEIUN B
3aBUCUMOCTH OT YCIIOBHUM ITPOLECCOB.
* Boccranosnenue meau u3 okcuaameau(ll) Bogopomom.
*  BuneodparmenTs u crnaiiapl «[I[pou3BoACTBO UyryHau CTATIN.
*  BuneodparmenTs u cnaiiapl «3aenus u3 4yryHa u ctaim.
*  BuneodparmenTs u crnaiiapl «IIpon3BoACTBO ATIOMUHUS.
JlaGopaTopHble ONBITHI
39. BzaumopeiicTBue xenesa ¢ pactsopom cynbdara meau(ll).
40.TTony4eHne U3BECTKOBOI BOJIBI U OIBITHI C HEM.
41.Tlonyuenne ruapokcuaos xeneza(ll) u (11).
42.Ka4ecTBEHHBIE PEAKIMKU HA KATHOHEI JKeJIe3a
IIpakTnyeckne padoThl
6. IlomydeHue sxeCTKON BOIBI M CIIOCOOKI €€ YCTPaHEHHSI.

7. PelieHne SKCIEPUMEHTAIBHBIX 33124 [0 TeMe «MeTasibi».
X¥MHS ¥ OKpYKAKOLIas cpeaa

Ctpoenue 3eMmu: SApo, MAaHTHS, 3eMHAs KOpa, X XUMUUYECKUH cocTaB. JIutocdepa u eé
XUMUYECKHU coctaB. Munepansl. Pyapl. Ocagounbie mopoasl. [lone3nsie nckomnaembie. XUMHUYECKUN
cocTaB Tuipocdepsl. XUMUUECKHUI COCTaB aTMOC(]epHhI.

HcTouHmKr XUMHUYECKOT0 3arpsi3sHEHUST OKpYXKarolen cpepl. [ 100anbHbIe Y9KOIOTHYECKUEe MTPOOIEMBI
YeJI0BEUECTBA: MAPHUKOBBIN (P EKT, KUCIOTHBIE T0KIHU, 030HOBBIE IBIPbI. MexXayHapoIHOE
COTPYIHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpellbl OT XUMUYECKOTO 3arpsi3HeHus. «3enéHas
XUMUSD.
JdemoncTpanuu

*  BuneodparmenTs u cnaiiapl «CTpoeHue 3eMiIn U €€ XUMUYECKUN COCTaBy.

*  KoieKiusi MUHEpaIoOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl METamIoB.

*  Buneodparments! u cnaiiapl «[ 1o06anpHbIE SKOIOTHYECKHUE TPOOIEMBI UeTIOBEYECTBAY.
JlabopaTopHbIe ONBITHI
43. U3yuenue rpaHuTa.

O0o0menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOMH IIKOJIBI.
IToaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY 3K3aMEHYy
CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XUMHUECKOro 3yeMeHTa B [lepuonnyeckoit
cucreme. CTpoeHue BellecTBa: XUMUYECKas CBSI3b HKPUCTAIIINYECKHE PEIIETKU. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX AIIEMEHTAMH MPOCTHIX BEIIECTB (METAUIOB, HEMETAJIOB, OJ1arOPOIHBIX TA30B) OT
NIOJIOKEHHU JIeMEHTOB B [leproanueckoii cucreme. TUONOTUsS HEOPraHUYECKUX BEIIECTB, IEIEHUE UX
Ha KJyaccsl 1 rpynisl. [IpencraBurenu.
[Ipu3Haky U ycioBus NPOTEKAHUS XUMUYECKUX PEAKLUNA. TUIIOIOrUs XUMUYECKUX PEaKLUii 110
pa3IMYHBIM OCHOBaHUAM. Peakiiuu noHHOTO 0OMeHa. OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH.



XHUMHYECKUE CBOMCTBA MTPOCTHIX BEIMIECTB. XapaKTEPHBIC XUMUYECKHUE CBOMCTBA COICO0PA3YIOIIUX
OKCHJIOB, THJIPOKCHIOB (OCHOBAHUM, KHCIOT U aM(pOTEPHBIX THIPOKCHIOB), COJICH.

YueOHO-TeMaTHUYECKHIi IIJIaH

Ne HaumenoBanue pa3zaenos (TeM) Komnuectso B TOM yncne Ha npoBegeHue
4acoB I10 [TpakTrdeckux KoHTposbHBIX
porpaMme pabor pabor
8 knacc
1 | HavanpHple NHOHATHA H 3aKOHBI 19 3 1
XAMHUA
2 | Baxneiimme npeacTaBuTeIN 19 3 1
HEOPraHUYECKHMX BEILECTB.
KomnnuecTBeHHBIE OTHOIIIEHUS B
XAMHUA
3 | OcHOBHEIE KJ1aCCHI 8 1 1
HEOPraHWYECKUX COCTMHEHUN
4 | Ilepuogudeckuid 3aKOH u 8 0 1
[Tepuonnueckas cucTeMa
XUMHYECKUX dneMeHTtoB . .
MenzeneeBa u CTpOCHHE aTOMa
5 | Xumuueckas CBSI3b. 12 0 2
OKHCIUTEITEHO -
BOCCTAaHOBUTEIbHBIC PEAKIIHH
Peseps 2
Hroro 68 7 6
9 knacc
1 [ToBTOpeHue u 060061IeHNE 3 0
CBEJICHUH IO Kypcy 8 Kiacca.
XVUMUYECKUE PeaKINH
2 | XuMH4ecKue peakiuu B 9 1 1
pacTBopax
3 | HeMerautsl ¥ X COETMHEHNS 25 4 1
4 | MeTajutel ¥ UX COEIUHEHUS 16 2 1
5 | Xumus u okpyxaromas cpeja 2
6 | O0oOLEeHre 3HAHUH 10 XUMHUH 3a 10 1
KYpPC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY
(0I'9)
Pezeps 3
Hroro 68 7 4







Kane}mapno-TeMaTuqecxoe NJIaHUPOBAHUE

8 ki1acc
Ne Hara Tema ypoka dopma /I Buabl yueOHo# 1esiTeJIbHOCTH
n/n | Ilnan dakTt OpraHu3aun
ypoKa
IlepBoHayaabHbIe XUMHYECKHE MOHATHA (19 1)
1 [Ipenmer xumuu. Ponp Ypok ycBoeHus JI1 OOBSCHSIOT, YTO IPEIMETOM U3YICHHSI XUMUU SIBIISTFOTCS
XUMUU B KU3HH YEJIOBEKA HOBBIX 3HAaHUUI BEILECTBA, UX CBOICTBA U UX MPEBPALICHUS.
PasnuuyarorTena U BelecTsa, BEMEeCcTBa U MaTepUallbl.
Y cTaHaBIMBaIOTIIPUYMHHO-CIIEACTBEHHBIE CBSI3H MEXKIY
CBOMCTBAMH BEIIECTB M UX MPUMEHEHUEM
XapakTepu3yroT MOJOKUTEIbHYIO U OTPULIATEIIbHYIO
POJIb XHMHH B )KU3HU COBPEMEHHOTO OOIIECTBA.
ApPryMEHTHPYIOTCBOE OTHOILIEHUE K XeMODUIUU U
xemohooum.
2 Meroabl u3y4eHus: XUMUU Ypok ycBoeHus XapakTepu3ylOT  OCHOBHBIE  METOJbl  H3y4YEHUs
HOBBIX 3HAHUH €CTECTBEHHO-HAYYHBIX JUCUUILIVH.
[IpuBoasAT mpHUMepbl MaTepUATbHBIX W 3HAKOBBIX WIIU
CHMBOJIBHBIX MOJEJNEH, HCHOJIb3YEMBIX HAa YypOKax
(bu3ukn, OMOJIOTHH B reorpadum.
Cobupator 00BEMHBIE U IIAPOCTEP)KHEBBIE MOJEIU
HEKOTOPBIX XUMHUYECKUX BEIIECTB
3 ArperaTHble COCTOSTHUS Ypok ycBoeHMS J2 Pa3nu4yaroT Tpu arperaTHbIX COCTOSIHUS BEIIECTBA.
BEILECTB HOBBIX 3HAaHUU VYcraHaBnIUBarOT B3aUMOCBSI3M MEXI1Y HUMU Ha OCHOBE
B3aUMHBIX EPEXOJIOB.
NnnrocTpupyroT 3TU nepexo/ibl IpUMEpPaMu.
Hal6mrogaroTxuMuueckuii SKCIEpUMEHT U 0enarom
BBIBOJIbI HA OCHOBE HaOII0IeHU I
4 IT.p Ne 1«IIpaBumia TeXHUKH | YPOK - MPAKTHKYM Pabotatorc mabopaTopHbIM 000pYyIOBaHUEM U

0€30MMacHOCTH U HEKOTOPHIS
BUJIbI PA0OTB XUMHYECKOM
nabopaTopum»

HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBHUH C
MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

BhImonHA0T npocTenime MaHUITYIISIHH C
mabopaTOPHBIM 000PYTIOBAHUEM: C TAOOPATOPHBIM
IITaTUBOM, CO CIIUPTOBKOM

O opMISIOTOTUET O POJIENIaHHOM paboTe




duznueckue ABICHUS —
OCHOBA pa3/ICJICHUs] CMeceil
B XUMUU

KomOunupoBaHHbII
YPOK

J3,4

Paznmuuaror q)I/IBI/I‘ICCKI/Ie U XUMHNYCCKUC ABJICHUA,
yucThie BemecTBa U cmecu.Kiaccupuuupyror cmecu.
[IpuBoAAT MPpUMEPBI CMECEN PA3TUYHOTO arpeEraTHOro
COCTOSIHMSI. Y CTaHaBJIMBAIOTIPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEXKAY (PU3HMUECKUMU CBOMCTBAMH BEIIECTB CMECH
U crioco0aMu ux paszzenieHus. Pa3nuuaroTux, onuceBalOT
U XapaKTEPU3YIOTIPAKTUUECKOE 3HAYEHUE.

ITp Ne2 «kHabmronenue a
TOPSIIIEN CBEUON»

VYpok - IpakTUKyM

Pabotarot ¢ 1abopaTopHbIM 000pYIOBaHUEM U
HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBHH C
NpaBUIAMU TEXHUKHU 0€301TaCHOCTH.

HaOmrogaroT3a cBOMCTBAMH BEILIECTB U SBJIICHUSMH,
HPOMCXOJISIIUMH C BEIIECTBAMH.
OnuChIBAIOTXUMUYECKUH IKCTICPUMEHT C IIOMOIIBIO
pycckoro (pOJIHOTO) S3bIKA U SI3bIKA XUMHH.
JlenaroT BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO
IKCIICPUMEHTA

[1.p.Ne 3«AHanu3 MOYBHI»

VYPpOK - IpaKTUKyM

Pabotatot ¢ 1abopaTopHbIM 000PYIOBAaHUEM U
HarpeBaTeIbHBIMU PUOOPaMH B COOTBETCTBUU C
MPaBHJIAMU TEXHUKH O€30TIaCHOCTH.
Brinmonustornpocreiinye npuémsl oOpalieHus ¢
n1abopaTOpHBIM 000PYI0BaHWEM: BOPOHKOH, (QUIBTPOM,
CIIUPTOBKOM.

HaGmronaroT3a cCBOMCTBAMHU BEIIECTB U SABJICHUSIMU,
MPOUCXOSIINMHU C BEIIECTBAMHU.
OnuUCBHIBAFOTXUMHUYECKUH IKCTICPUMEHT C IIOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU.
Jlenarot BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA

ATOMHO-MOJIEKYJISIPHOE
ydyeHne. XUMHUYECKUe
JJIEMCHTHBI

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBACHAIOTYTO TAKOS XUMHYCCKUN DJIEMEHT, aTOM,
MOJIEKYJIa, aJJIOTPOITHS, HOHBI.

Paznu4aroT mpocThie U CIIOKHBIC BEIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOT'O CTPOSHHUS.
Yemanasnuearom MpUYUHHO-CIEICTBEHHBIEC CBSI3H
MEXKyCOCTaBOM MOJIEKYJ U CBOMCTBaAMU aJNTIOTPOITHBIX
Moau(bUKAIUN KHCIOPOJa.




DOopMyIHPYIOT OCHOBHBIE MOJIOKEHHUSI aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS

3HaKU XUMHUYECKUX
2JIEMEHTOB.
[TepuonnueckasTabiuiia

H.
Menneneena.

XUMHUYECKUX3JIEMEHTOB [I.

Ypok-
UCCIJIEJOBaHUE

Ha3zpiBaroT u 3anuchIBalOT3HAKH XUMHYECKHIX
AJIEMEHTOB. XapaKTepu3yrT HHPOPMAIIHIO, KOTOPYIO
HECYT 3HAKM XUMUYECKHUX JIEMEHTOB.
OOBACHAIOTITUMOJIOTHUECKHE Hauajla Ha3BaHUI
XMMHYECKUX 3JIEMEHTOB U UX OTJICJIbHBIX TPYIIIL.
ONHKCHIBAIOT CTPYKTYPY TAOJIHIIBI XUMUYCCKUX
anemenToB M. . MengeneeBa.PaznuyaroT
KOPOTKONEPUOJHBIA U JNIMHHONIEPUOIHBIA BAPUAHTHI
[Tepuonuueckoit cucremsl [. 1. Menneneena

10-11

Xumuyeckue GopMyIbl

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OT00OpaXaroTCOCTAB BEIIECTB C MOMOIIBI0 XUMHYECKUX
hopmyi.

Pa3nuyarot MHIAEKCH U

k02 punmenTsr. Haxoq9ToTHOCUTETBHYIO
MOJIEKYJISIPHYIO MaccCy BEIIECTBAa M MaCCOBYIO JIOJIO
XUMHAYECKOTO 3JIEMEHTA B COCIMHEHHH.

TpancnupytoT HHGOPMAIHIO, KOTOPYIO HECYT
XUMHAYECKHE (HOpMYJIBI

12

BanenTHOCTD

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBSACHSIOT UTO Takoe BaJIeHTHOCTh.[loHUMaroT
OTpa)KE€HUE TOPSIIKA COCTMHEHUSI aTOMOB B MOJIEKYJIax
BEIIIECTB MMOCPECTBOM CTPYKTYPHBIX PopMys. YuaTcs
COCTaBISITH(OPMYJITBI COSTUHEHUH IO BAJICHTHOCTU U
OTIpEACNATHBATICHTHOCTH dJIEMEHTA 10 (GopMyIie ero
COCJIMHECHHUS

13

XUMUYECKUE PEAKIIUU.

O6006maromuit ypok

JI5,6,7

XapakTepru3yIoTXUMUIECKYIO0 PEaKIINI0 U € YIaCTHUKOB
(peareHThl U MPOTYKTHI PEAKIUN).

OnuCBIBAIOT MPU3HAKH U YCIIOBUS TCUCHUS XUMUYICCKUX
peakiuii. Paznuuaior 3K30TepMUYECKUE U
SHAOTEpMHUYECKHE PeaKITi. COOTHOCIT PeaKIuu
TOPEHUS U SK30TEPMHUUECKHE PEAKIUH.

14

3aKOH COXpaHEHHS MacChl
BelllecTB. XUMHUYECKIE
ypaBHEHUS

Ypok ycBoeHUs
HOBBIX 3HAHUU

DOopMyIUPYIOT 3aKOH COXPAHEHHSI MacChl BELLIECTB.
CocraBnsitoTHa €ro OCHOBE XMMHUECKHE YPaBHEHUS.
TpancaupyroT uHpopMaIHIO, KOTOPYIO HECYT




15 XHUMHUYECKUE YPAaBHEHUS Ypok -paktukym | JI8,9 XUMUYECKHUE YPABHEHUS.
DKCIEPUMEHTAIBHO MOATBEPKAAOT CIIPABEAJINBOCTD
3aKOHA COXpPaHEHUsI MacChl BELIECTB
16 TuIbl XUMHYECKUX pEaKIHi Ypok ycBoeHus Knaccubunupyror XuMuyecKkue peakiuy 1o npu3HaKy
HOBBIX 3HAHUI YHUCIIa U COCTaBA PEArcHTOB U IIPOAYKTOB.
17 TuIbl XUMHUUECKUX PEaKIIMH Ypoxk -ipaktrikym | JI 10, 11 | XapakTepHu3yroT pojb KaTalnu3aTopa B IPOTEKaHUH
XUMHUYECKON PEaKIIUH.
HabumroaroT v onuchIBalOT XUMHUUECKUN SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOIO) sI3bIKA U SI3bIKA XUMUU
18 [ToBTOpeHHE U 00600IIeHIE O6o06maromuii ypok OO06001IaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS T10 TEME:
tembl «HavanbHble MOHSTHUS U «Ha4vanpHble IOHATUSA U 3aKOHBI XUMUW». [IpuMeHsIOT
BaKOHBI XUMUH» Ha MpaKTHUKe paHee U3yYeHHBIH MaTepuai, paboTas 1mo
TpyIIIaM € 33JJaHUSIMU Pa3HOTO YPOBHS CIOKHOCTH
19 K.p.Ne 1 «IlepBoHavanbHbIe YPpok —KOHTpOIs [IpuMeHSIOT Ha IPAKTUKE paHee U3YUEHHBIN MaTepual,
XUMHYECKHUE TOHSATHSI 3HAHUU paboTas o rpymnnam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
oOy4aromuxcs CJI0)KHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO padoTy.
Ba:kHeiilme nmpeacTaBuTeIM HeOPpraHudeckux BeulecTs. KosmyecrBeHHbIe oTHOMEHUsT B XuMuu (19 u)
20 Bo3nyx u ero cocras Ypok ycBoeHHUs XapakTepu3yrTOOBEMHYIO J10J10 KOMIIOHEHTA TaKOH
HOBBIX 3HAaHUH IIPUPOJTHOM Ta30BOM CMECH, KaK BO3/1yX,
UPACCUUTHIBAIOT €€ TI0 00BEMY ITOM
cMecu.OnuchIBalOTOOBEMHBIN COCTaB aTMOC(epHOTO
BO3/lyXa U IOHUMAIOT3HaYEHHE [TOCTOSHCTBA ATOIO
COCTaBa JUIsl 310POBbS
21 Kucnopon VYpok ycBoeHus XapakTepu3yrTO30H, KaK aJUIOTPOIHYIO MOAU(UKAIIUIO

HOBBIX 3HAHUN

KHCI0po1a.OnUCKIBaIOT PU3NYECKUE U XUMUUECKHE
CBOICTBA, IIOJIyYE€HUE U IPUMEHEHUE KUCIIOPOAa C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) sI3bIKA U SA3bIKA
XUMHUHU.

YcTraHaBIUBAIOT MPUYUHHO-CJICACTBECHHBIC CBA3U MCKIY
(bu3nYecCKUMHU CBOMCTBAMH KHCIOPOA U CIIOCO0aMHU €ro
cobupanus.lIpoBoasT, HabmO1AI0TH
ONMCHIBAIOTXMMHUYECKUH SKCIIEPUMEHT 110 MOITY4YECHHIO,




c061/1paHmo " pacCliO3HaBaHUIO KHMCJIOpOJda C
CO6J'IIO,Z[CHI/ICM IIpaBUJI TCXHUKHU 0e30macHOCTH

22

I1. p.Ned «Ilonyuenue,
coOupaHue U pacro3HaBaHUE
KHCIIOpOJia»

VYpoK npakTUKyM

PaGoraroT ¢ 1abopaTopHBIM 000PYIOBAHHEM U
HarpeBaTeIbHBIMU MPUOOPaMH B COOTBETCTBUH C
IIpaBHUJIaMHi TCXHUKHU

0e30MmacHOCTH. BEITOHAIOTIIPOCTEHIINE TPUEMBI
oOparteHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM: COOUPATH
prOOp IS OJydEHUS Ta30B, IPOBEPATH €ro Ha
TCPMCTUYHOCTD U UCIIOJIL30BATh AJIA IMOJIYYCHUS
kuciaopo1a. CoOMparoT KUCIOPOI METOJOM BBHITCCHCHHS
BO3JIyXa M paciio3HaroT ero.HabmogaroT 3a cBolicTBaMu
BEIIECTB U ABJICHUSIMH, IPOUCXOSIIUMHU C
BeHICCTBaMI/I.OHI/ICI)IBaIOT XUMHWYECKUU OKCIICPUMCHT C
IIOMOII[bIO €CTECTBEHHOT'O (PYCCKOI'O MJIH POJIHOIO)
A3BIKA U A3bIKa XI/IMI/II/I.COCTB.BJISIIOT OTYET 110
pe3ysbTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA

23

Oxkcuasl

Ypok-
UCCIIeIOBaHHE

JT12

BriaendroT cynmecTBeHHbIE TPU3HAKU OKCHJIOB. J{aroT
Ha3BaHUs OKCHUJIOB 110 BX (hopmysaM.CoCTaBIISIOT
(hOpMYJIBI OKCHJIOB 110 MX HA3BAHHSIM.
XapakTepu3yrTTaKUuX MPEACTABUTENICH OKCHUIOB, KaK
BOJIa, YIJICKUCIIBIN T'a3 U HeraléHasi u3BeCTh

24

Bonopon

Ypok ycBOeHHs
HOBBIX 3HAHUN

J13

XapakTepu3yloT COCTaB MOJIEKYJIbl, (GPU3NYECKUE U
XUMHUYECKHE CBOWCTBA, ITOJIYyYEHUE U IPUMEHEHUE
BOZOpPOJA. Y CTaHABIIMBAIOT ITPUYUHHO-CIICICTBECHHBIC
CBSI3M MEXAY (GU3MUECKUMHU CBOMCTBaAMM U criocoOamu
coOMpaHust BOAOPOAA, MEXKAY XUMHUUECKUMHU
CBOMCTBAMHM M €TI0 IPUMEHEHUEM.

25

IT.p. N5 «Ilonyuenue,
coOupanue u
pacro3HaBaHHie BOJIOPOJIa»

YPpOoK-TIpaKTUKYM

PaGorator ¢ nmabopaTopHbIM 000pyIOBaHUEM U
HarpeBaTeIbHBIMU IPHUOOPAMU B COOTBETCTBHH C
MpaBWJIAMU TEXHUKH 0€30MacHOCTHU. BEIMOTHSAIOT
MPOCTEHIIHE MPUEMbI OOpaIIeHHs C TA00PATOPHBIM
o0opymoBaHueM: COOUPATh IPUOOP TSI TOTYICHUS
ra30B, MPOBEPATH €r0 Ha FTEPMETUYHOCTh U
WCIOJIb30BAaTh IS TOJTYUEHUS

Bo0po1a. CoOMparoTBOIOPO METOIOM BBITECHEHUS
BO3JlyXa M pacno3HaroTero.HabmonaroT 3a cBoiicTBamMu




BCHICCTB U ABJIICHUAMH, IPOUCXOAJAIIUMU C
BeniecTBaMu. ONMUCHIBAIO TXUMHYCCKHUIA SKCIIEPHUMEHT C
TMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO)
sI3bIKA M s13bIKa XUMHUHU.COCTaBJISAIOT OTUYET 11O
pe3yJibTaTaM NPOBEACHHOTO YKCIIEPUMEHTA

26 Kucnotsi Ypok ycBoeHus J14 AHaNIM3UPYIOT COCTAaB KHUCJIOT.Pacro3HatOTKUCIOTHL €
HOBBIX 3HAHUM TIOMOIIBIO WHJAKATOPOB. XapakTepuzyroT
NPENCTAaBUTENEH  KHCIIOT: COJIIHYHO U CEpHYIO.
XapakTepu3ylT  pacTBOPUMOCTb  COCOUHEHUH  C
MOMOIUIbIO TAaOJIUIIBI PACTBOPUMOCTH.
VYcTaHaBIMBaOT IPUYUHHO-CIIEACTBEHHBIE CBA3H MEXAY
CBOMCTBaMHM COJISTHOM M CEpHOM KHCIOT M OOJACTIMHU UX
PUMEHEHUS.
27 Commn Ypok- XapakTepus3ylOT COJM Kak MPOAYKTbl 3aMELICHUS
HCCIIEI0BAHNE BOJIOPOJIa B KHCIIOTE HA METaJUI.3aluChIBAIOT (HOPMYITBI
coneil mo BaneHTHOCTH. Ha3piBaoT conu o popmyram.
Hcnons3yror TadIuLy pacTBOPUMOCTHU JUIs
XapaKkTEepUCTUKU CBOMCTB coiei.IlpoBonar pacuérel mo
dhopmynam coneit
28 KonuuecTBo BemecTBa Ypok- OOBACHAIOTYTO TaKOE KOJIMYECTBO BEUIECTBA, MOJIb,
HCCJIEIOBAHNE MOCTOsIHHAsE ABOrajjpo, MOJISIpHasi Macca.
29 Pemenue pacueTHbIxX 3a71a4 VYpok- npakTUKyM PemaroT 3a1aun ¢ MCMOIB30BAHUEM MOHATHIA
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«IOCTOsIHHAsE ABOTajpo
30 MounsipHblii 00beM Ypok ycBoeHMS OOBSCHSIOT UTO TaKO€ MOJISIPHBIN 00BEM ra3os,
ra3oB HOBBIX 3HAaHUU HOpMaJbHbIE ycinoBus. Pemaror 3agaun ¢
HCIIOJIb30BAaHNEM TOHATUN «KOJMYECTBO BEILIECTBAY,
«MOJISIpHAsI MAccay, «MOJISIPHBIN 00bEM Ta3oBy,
«MOCTOSsTHHAsE ABOTagpoy.
31 Pacuérel no xuMuueckum Ypok ycBoeHus XapakTepu3yroT KOJIHMUYECTBEHHYIO CTOPOHY XMMHUECKHUX
YpaBHEHUSIM HOBBIX 3HAHUU 00BEKTOB | mpoIeccoB.Pemmaror 3amauu ¢
32 Pac4€rel mo xumMuueckum YPOK - IPaKTUKYyM HCIOJIb30BAHUEM IIOHATUN «KOJIMYECTBO BEILECTBAY,
YpaBHEHUSAM «MOJISIpHAsi Maccay, «MOJISIPHBII 00beM ra3oBy,
«TMOCTOSIHHAsA ABOTaZpO»
33 Bona. OcHoBaHus Ypok- J15 OOBACHSIOT YTO TAKOE «OCHOBAHMS», KILEIOUN»,
HCCJIEIOBAHNE «KAQ4ECTBEHHAsl PEaKLMs», «MHIUKATOPY.




Knaccudunupyor ocHOBaHUS MO PACTBOPHUMOCTH B
Bojie. OnpeenstoT MPUHAAJICKHOCTH HEOPTaHUYECKUX
BEIIECTB K KJIacCy OCHOBaHHM 1o (hopmyIie.
XapakTepu3yrT CBOMCTBA OTJAEIbHBIX IPEACTABUTENCH
ocHOBaHUH.MIcIONb3yrOTTabIUIly PACTBOPUMOCTH JIJIsSt
orpeziesieHUs] PaCTBOPUMOCTH OCHOBAHMI.

34

PactBOpel. MaccoBas nons
pacTBOPEHHOIO BELeCTBa

Ypok peuienus
3a1au

JT16

OOBACHSIOT YTO TaKOE «MaCcCOBasH JI0JISl PACTBOPEHHOI'O
BEIIeCTBaY. Y CTAaHABIMBAIOT aHAJIOTHH ¢ 00BEMHOM
JI0JICH KOMITOHEHTOB Ira30BOM cMecH. PerraroT3agaun ¢
HCIOJIb30BAHUEM MOHATHH «MaccoBas J0JIS DJIEMEHTAa B
BEIIIECTBEY, «MAcCoOBas J0JIsI pAaCTBOPEHHOTO BEIIECTBAY,
«o0BeMHas J0J1s1 Ta3000pa3HOrO BEIIECTBAY

35

I1.p. Ne 6«IIpuroroBnenue
pacTBOpa ¢ 3aJlaHHOU
MAacCOBOH oJIeH
PacTBOPEHHOT'O BEILIECTBA)

YPpOK — IPaKTUKYM

Pabotarot ¢ 1abopaTopHbIM 000pYIOBAaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C
NpaBUJIAMU TEXHUKH 0€30MacHOCTH. BRIOTHSIOT
POCTEHINME TPUEMbI 0OpaICHHS ¢ 1a00PaTOPHBIM
000pYJIOBaHUEM: C MEPHBIM IIMIIMHAPOM, C
Becamu.HaOmroatoT 3a cBoiicTBaMU BELIECTB U
SIBIICHUSIMH, TIPOUCXOJISIIUMHU C

BemecTBaMu. ONMUCHIBAIOT IKCIEPUMEHT C TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJHOTO) SI3bIKA U SA3bIKA
xuMuH. COCTaBJISIOTOTYETHI TIO PE3yIbTaTaM
MPOBEJICHHOTO YKCIIEPUMEHTA

36

Pemenue 3agau

YPpOoK-TIpaKTUKYM

PemraroT3amauu ¢ UCHOJIB30BAaHUEM HOHITHM «MacCOBast
J0JIA 3JIEMEHTA B BEHICCTBE», «MaCCOBas A0JIsA
paCTBOPCHHOI'O BECUICCTBA», «o0BbeMHast JOJIA
F33006p33HOF0 BCIICCTBa»

37

0O00011eHne n
cHCTEMAaTU3aIys 3HaHUH 110
TeMe. «Baxxueiime
MIPEJCTaBUTEHN
HEOPraHWYECKUX BEIIECTB.
KomnnuecrBenHbie

O6o0maromuii ypok

O06001Ia0T ¥ CUCTEeMAaTU3UPYIOT CBOU 3HAHUS T10 TEME:
«BaxkHelimme npeacTaBUTENN HEOPTaHUYECKUX
BenecTB. KonmuecTBEHHbIE OTHOLIEHHUS B XUMUN.
[IpuMeHAIOT Ha IPAKTUKE paHee U3YUEHHBIN MaTepuall,
paboTas Mo rpymnnaMm ¢ 3aJaHUSIMU Pa3HOT'O YPOBHS
CII0KHOCTH




OTHOLICHUA B XUMUHN»

38 K.p.Ne3 mo Teme: YpOoK —KOHTpOJIS [TpuMeHSIOT Ha IPAaKTUKE paHee U3YUYEHHBIA MaTepHa,
«Baxueiimue 3HaHUH’ paboTas Mo rpymnmnam ¢ 3aJaHUSIMU Pa3HOT'O YPOBHS
IpeJICTaBUTENN CJIO’KHOCTH, BBITIOJHSIOT KOHTPOJBbHYIO paboTy.
HEOPraHMYECKUX BEILECTB.
KonnuecTBeHnbie
OTHOIICHUS B XUMHI»
| OcHOBHbIE KJIACCHI HEOPTaHHYEeCKHX coequHenuii (8 1)
39 Oxkcupl, UX Ypok ycBoeHUs JI17,18 | OOBACHSIOT YTO TaKOE HECOJICOOPA3YIOIITUE OKCHUIBI,
KiaccuuKanus u HOBBIX 3HAHUI coJieo0pa3yoIre OKCH/Ibl, OCHOBHbBIE OKCH/IBI,
XUMHYECKHE CBOMCTBA KHUCJIOTHBIE OKCUJIBI. XapaKTepU3ylToOIe
XMMHUYECKHE CBOICTBA COJIE00Pa3yIOLIUX OKCUIOB
(KUCIOTHBIX ¥ OCHOBHBIX ) COCTaBISIOTypaBHEHUS
peaKIuii ¢ yyactueMm okcuioB. HaGmrogaroT u
OTHCHIBAIOTPEAKIIUH C YUaCTUEM OKCHJIOB C IIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOT'0 UJIU POJHOTIO) SI3bIKA U A3bIKa
XUMHUH.IIpOBOJIAT OMBITHI, TOATBEPKIAIOIIHE
XUMHUYECKHE CBOICTBA OKCUJIOB C COOJIIOJJCHUEM MTPaBUII
TEXHHUKHU 0€30MacHOCTH
40 OcHoBaHus, UX Ypok- J119,20, | CocraBnsitoTypaBHEHUS PEAKLU C y9aCTHUEM
KJ1acCU(pUKaLUs UCCIIEJOBaHHE 21 ocHoBaHu#. HaOmrogaroT 1 onMChIBalOTpEaKLuu C
UXMMHUYECKHE CBOUCTBA y4acTHUEM KHUCIIOT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POAHOTO) S3bIKA U s13bIKa XUMHUH.[IpOBOIAT OMBITHI,
HOJTBEPKIAI0IINE XUMUYECKHE CBOMCTBA OCHOBAHUIA, C
coOI0ICHUEM MTPaBWJI TEXHUKH 0€30I1aCHOCTH
41 Kucnorsl, nx Ypok ycBoeHMS J122,23 | XapakTepus3yroToOmye XMMHUECKUE CBOMCTBA KUCIIOT

Kiaccuukanus u
XUMHUYECKUE CBOWCTBA

HOBBIX 3HAaHUN

CocCTaBIAIOTYpaBHEHHS PEAKIIUH ¢ y4aCTHEM KHCIIOT.
Habmro1aroT 1 OMUCHIBAIOTPEAKIIUN C YYACTHEM KHUCIIOT
C TMOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJTHOTO)
SA3bIKA U A3bIKA XUMHWU.

IIpoBOAST OMBITHI, MOATBEPKAAIOIINE XMMHUCCKUE
CBOIMCTBA KHUCIIOT, C COOJIIOICHUEM MTPaBUII TEXHUKH
0€30macHOCTH




42

Comu, ux KJ1acCu(pUKaIus u
XAMHYECKHE CBOMCTBA

Ypok ycBoeHUs
HOBBIX 3HAHUMI

J124,25,
26

Paznmuuaior moHATHS «CPCAHUC COJIN», KKHUCIIBIC COJIN»,
«OCHOBHBIC COJIN)).

XapakTepusylT O0IIHMe XMMHUYECKUE CBOMCTBA COJICH.
CocTaBsIOTypaBHEHHS PEAKIMi C y9acTHEM COJICH.
Haburo1aroT 1 onuchIBalOTPEAKIIUH C YUaCTUEM COJIEH ¢
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIA POJIHOTO)
SI3bIKA U A3bIKa XUMHUU.IIpOBOJSAT OMBITHI,
MOJTBEPKIAIOIIME XUMHUECKHE CBOMCTBA COJIEH C
COOIOICHUEM MTPABIJI TEXHUKH 0€30aCHOCTH

43

['eneTrnueckas cBsi3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COE€IMHEHUN

Ypok ycBoeHHUs
HOBBIX 3HAHUU

J127

XapakTepusyroT MOHITHE «T€HETUYECKHUH PAI».
MimoocTpupyrOTreHETUYECKYIO B3aUMOCBSA3b MEXKLY
BEIIIECTBAMMU:

IIPOCTOE BEUIECTBO — OKCHUJ — FUAPOKCUT — COJIb.
3anuchIBalOT YpaBHEHUS PEAKLUNA, COOTBETCTBYIOIINX
MOCJIETIOBATEIBLHOCTH («IEMOYKEY») MIPEBPAIICHHUI
HEOPraHUYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB.

44

IL.p. Ne 7Pemenue
AKCIICPUMEHTAIIbHBIX 337124
1o TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COCIMHCHHUIN

VYPpOK - IpakTUKyM

Vuarcs oOpamatbes ¢ 1abopaTopHbIM 000pyI0BaHUEM U
HarpeBaTeIbHBIMU MPUOOPaMH B COOTBETCTBUH C
MpaBWJIAMU TEXHHUKH 0€30TIaCHOCTH,PACIIO3HABATh
HEKOTOpbIC aHWOHBI U KaTHOHBI. HaOmrogaroT cBoicTBa
AJIEKTPOJIUTOB M MIPOUCXOISANINE C HUMU

siBieHus. HaOIro1ar0T 1 ONMMCHIBAIOTPEAKIIUN C y4acTHEM
AJIEKTPOJIUTOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA

XuMuN. QOpMyYIMPYIOTBBIBOIBI IO PE3yIbTaTaM
IPOBEJICHHOT'O AKCIIEPHUMEHTA

45

0O00011eHue U
cHCTeMaTU3aIys 3HaHUH 110
TeMe. «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX
COECTUHEHUI)

O6o0maromuii ypok

O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:!
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX COETUHEHHI.
[TpuMeHSIOT Ha IPAaKTUKE paHee U3YUYEeHHBIH MaTepHa,
paboTast 1o TPyIIaM C 3aJaHUSIMH PA3HOTO YPOBHS
CIIOHOCTH
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K.p. Ne4 o Teme:
«OCHOBHBIE KJIACCBI
HEOPraHWYECKUX
COCTUHEHUN )

YPOK —KOHTpPOJIA

[IpuMeHAIOT HA IPAKTUKE paHee U3YYCHHBIN MaTepuall,
paboTas 1o rpymnmnam ¢ 3aJJaHisIMU Pa3HOTO YPOBHS
CJIO’KHOCTH, BBITIOJHSIOT KOHTPOJBbHYIO paboTy.

Ile

uoauvecknii 3akoH u llepunoanyeckas cucrema xumnueckux 3jaemMenToB /. U. MenaeneeBa. Ctpoenue aroma (8 1)

47

EctecTBennbie ceMelicTBa
XUMHYECKHUX DIIEMEHTOB.
AMdoTepHOCTh

Ypok ycBoeHus
HOBBIX 3HAHUU

J128

OOBACHSAIOT MPU3HAKH, TTO3BOJISIOIINE OOBETUHSTh
TPYIIbI XUMHUYECKHUX 3JIEMEHTOB B €CTECTBEHHBIC
ceMeiicTBa. PacKpbIBalOTXUMUYECKHUI CMBICI
(3TUMOJIOTHIO) HA3BaHHUM €CTECTBEHHBIX CEMENCTB
ApryMEHTUPYIOT OTHOCUTEILHOCTh Ha3BAHUS
«MHEPTHBIC Ta3bI»

OOBACHSIOT YTO TaKOE «aM(POTEPHBIC COSTUHEHUSY.
Habmrogarotn onuchIBalOTpeakuii MK 1y BEIIECTBAMHU
C TIOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U sI3bIKA
XUMHH. XapaKTEPU3YIOTABONCTBEHHBIN XapaKTepe
CBOKMCTB aM()OTEPHBIX OKCHUIOB U
TUIPOKCHIOB. I IPOBOISIT OIBITHI IO TTOTYYEHUTO U
MOATBEPKICHUIO XUMUUECKUX CBOWCTB aM(pOTEPHBIX
OKCHJIOB Y THJIPOKCHJIOB C COOJTIOJICHUEM ITPaBHUIT
TEXHUKH 0€30ITaCHOCTH.

48

OTtkpbITHE
nepuoueckorozakona /1.
W. MenneneeBeIM

Ypok ycBoeHus
HOBBIX 3HAaHUN

PaznmyaroT ecTecTBeHHYIO M HCKYCCTBEHHYIO

KJIacCH(PUKAIUH.
AprymeHTHPYIOT oTHeceHue [lepuomndaeckoro 3aKoHa K
€CTeCTBEHHOH Kiaccudukanuu.Moaenupyor
XUMHUYECKHE 3aKOHOMEPHOCTH C BBIICIICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa U
MIPEJICTABIICHUEM X B TIPOCTPAHCTBEHHO-TpahUICCKOM
WJIM 3HAKOBO-CUMBOJIMYECKO (hopme

49

OCHOBHEBIE CBEJIECHUS O
CTPOCHHH aTOMOB.

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBSACHSIOTYTO TAKOE «IIPOTOH», «HEUTPOH),
«OQIEKTPOH», «(XUMUYECKUH DIIEMEHTY, «MACCOBOU
qrca0».ONUCBIBAIOT CTPOEHUE ]Ipa aTOMa UCHOJIb3YsI
[leproguueckyro cucteMy XMMHUECKUX di1eMeHToB /1. 1.
Menpeneesa.llonyuaror nHpopMalrio Mo XUMUHU U3
pa3IMYHbIX HCTOYHUKOB, AHAJTU3UPYIOTEE.
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CtpoeHue 3JIeKTPOHHBIX
000J10YEeK aTOMOB

Ypok-
HCCIIEOBaHUE

OOBSCHIIOTYTO TAKOE AIIEKTPOHHBIN CIIOM UITN
SHEPreTHUeCKUi ypoBeHb.COCTABIIAIOT CXEMBI




pacnpeeneHus 3JIEKTPOHOB MO AIEKTPOHHBIM CJIOSIM B
AIEKTPOHHOU 000JI0UKE

o1 Ilepronnueckas cucrema Ypok- PackpbiBaroT hu3HUECKU CMBICH: TIOPSIAKOBOT'O HOMEpa
XUMUYECKHUX AJIEMEHTOB HCCIe0BaHUE XUMHUYECKOI'0 3JIEMEHTA, HOMEpa Nepro/ia U Homepa
. . MenneneeBa CPYIIIBL.
OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS
METAJUTMYECKUX U HEMETANTNYECKUX CBONCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIMHEHMI B EpUoaax U
rpyImax
52 XapakTepucTuka Ypok- XapakTepus3yoT XUMHYECKHE AIEMEHThI 1—3-T0
XUMHUYECKOI0 3JIEMEHTA Ha nccae0BaHue NEpPHOJIOB 10 UX MOJ0XKeHuto B [leproanueckoit
OCHOBAHMHU €r0 MOJIOKEHUS B cucreme xumuueckux aemeHToB 1. 1. Menneneena.
Ilepuonnueckoii cucreme ApPryMEHTHPYIOT CBOMCTBA OKCHUJIOB U TMJIPOKCUJIOB
53 XapakTepucTuka Ypok-TipaKkTuKym METAJIJIOB ¥ HEMETAJIJIOB ITOCPEJICTBOM YpaBHEHUN
XUMHYECKOIO 3JIEMEHTA Ha peakuuii
OCHOBAHUH €T0 MOJIOKEHUS B
Ilepuonnueckoii cucreme
54 KontponbHas padborta Neb
«Ieproanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMUYECKUX AIIEMEHTOB /.
U. Menneneesa. CtpoeHue
aTomay
\ Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHBIE peakunu (124)
55 HNonHnast xumudeckas CBs3b VYpoxk- OOBSACHSIOT UTO TaKO€ MOHHAS CBS3b, NOHBI.
HCCIIEI0BAHNE XapakTepu3yroTMeXaHu3M 00pa30BaHUsI HOHHOM CBSI3U.

CocTaBIsrOTCXeMbI 00pa30BaHUS HOHHOM CBSI3H.
Ucnonw3yror 3HaKoBOE MojenupoBanue. Onpenensor
THIT XUMHUYECKOH CBsI3U 110 (hopmyiie
BemiecTBa. [ [puBOAST MpUMEpHI BEIECTB C MOHHOM
CBSI3BI0. Y CTAHABIUBAIOT MPUUYUHHO-CJIEICTBEHHBIE
CBSI3M MEXKY COCTABOM BEILIECTBA U BUOM XHUMUYECKOMN
CBSI3U, MEXJy MOHHOU CBSI3bI0 U KPUCTATTUUECKAM
CTPOEHUEM BEIIECTBA,MEXKIY KPUCTAIINYECKUM
CTPOEHHEM BEIECTBA U €T0 (PU3NUYECKIMH CBOHCTBAMU




56

KoBanenTHas xumMuueckas
CBSI3b

Ypok-
UCCIIeJOBaHHE

O6’bﬂCH$IIOT YTO TaKOC€ KOBAJICHTHAA CBA3b, BAJICHTHOCTD.
CocTaBnstoT cxeMbl 00pa30BaHusl KOBAaJIEHTHOM
HEMOJIAPHOW XMMHUYECKOM CBSI3H.ICIIONB3YIOT 3HAKOBOE
MO/IEJINPOBAHUE.

OnpenensiroT TUIT XUMHYECKOU CBsI3U 10 (hopmyrie
BELIECTBA.

[IpuBoASTIIPUMEPHI BELIECTB C KOBAJICHTHOM CBSI3bIO.

VY craHaBIMBaOT IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM B€IICCTBA U BUAOM XUMHUYECKOM CBs3U, MCIKY
KOBAJICHTHOM CBA3BIO U KPUCTAJUIMYECKUM CTPOECHUEM
BEIIECTBA, MEXKY KPUCTAJUIMYECKUM CTPOCHUEM
BEIIeCTBA U ero GU3NYECKUMHU CBOMCTBAMH
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KoBasienTHas nonsipHas
XUMHUYECKasI CBSI3b

Ypok-
UCCIIeIOBaHHE

OOBACHSIOT YTO TAKOE KOBAJICHTHAS TOJISIPHAS CBS3b,
3JIEKTPOOTPHUIIATEIFHOCTD, BO3TOHKA UJIH CYyOIMMAaIIns.
CocTaBistoT cXeMbl 00pa30BaHUs KOBAJICHTHOM
MOJISIPHON XMMUYECKOM CBA3U.VICII0JIb3YIOT 3HAKOBOE
MOJIeTUpOBaHNEe. XapaKTepU3yIOTMEXaHU3M
00pa3zoBaHMs MOJAPHON KOBAJICHTHOM

cBs13U. ONpeACIIIOTTUII XMMHUYECKOM CBSI3H 11O (hOpMyJIe
BemiecTBa. [ [puBoASIT mpUMeEphI BEIIECTB C KOBAJICHTHOM
TIOJISIPHOM CBSI3b10. Y CTAaHABIMBAIOT MPUYHUHHO-
CJICZICTBEHHBIE CBSI3U MEK]ly COCTAaBOM BEIIECTBA U
BUJOM XUMHUYECKOU CBA3U, MEKy KOBAJICHTHOM CBSI3bIO
Y KPUCTAJUIMYECKUM CTPOEHUEM BEILIECTBA, MEKY
KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA U €T0
(buznyeckumu cBoricTBaMu. COCTaBISIOTHOPMYITBI
OMHAPHBIX COCTMHEHUM 110 BaJICHTHOCTH U HAXOJSIT
BaJICHTHOCTH 3JIEMEHTOB 10 popMysie OMHAPHOTO
COCIMHEHMUS.
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Merannndeckas XuMHUIeCKas
CBA3b

Ypok-
UCCJIeI0BAHNE

J129

OOBACHSIOT YTO TAKOE METAIUTHYECKAS CBS3b.
CoCTaBISAIOT CXeMBbl 00pa30BaHUS METANTMYECKON
XUMHUYECKOH CBI3H.VICIT0IIB30BaTh 3HAKOBOE
MOJICIMpPOBaHuE. XapakTEPU3yIOT MEXaHU3M
00pa3zoBaHMs METAIUTMYECKON CBSI3U.
OnpenensiroT THII XUMHYECKOH CBsI3U 1o popmyrte




BeriecTBa. [ [puBOIAT MpUMeEpHI BEIIECTB C
METATMYECKOH CBA3bI0. Y CTAHABIMBAIOT NPUYNHHO-
CJICZICTBEHHBIE CBSI3U MEXJy COCTaBOM BEIIECTBA U
BUJIOM XHUMHUYECKOH CBS3H, MEXKy METAUTMYECKOM
CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHHUEM BEILIECTBA,
MEX/1y KPUCTAUTMYECKUM CTPOCHUEM BEILIECTBA U €T0
(U3MYECKUMHU CBOWCTBAMH.

59 CreneHb OKMCICHUS VYpok ycBOeHUs OOBSICHAIOT ~YTO TaKOE  «CTEMEHb  OKHCICHUS,
HOBBIX 3HAHUI «BAJICHTHOCTBHY.
CocraBnsioT GOpMynasl OMHApHBIX COCJUHEHHH Ha
OCHOBE 00111ero crocoda UX Ha3BaHHM.
CpaBHUBAIOTBAJIEHTHOCTh M CTENEHb  OKHUCIICHHSL.
PaccunThiBalOT CTENeHW OKHCIEHHS 10 (opmyiam
XMMHUYECKUX COSTMHEHUM
60 OxucCIUTENHHO- Ypok ycBOCHHS OOBSCHAIOT 9TO TakKoe OKUCIIUTEITHHO-
BOCCTaHOBHTEIILHBICPEAKIINT HOBBIX 3HAHUM BOCCTaHOBUTEIILHBIC peakum, OKHCIIUTEITb,
BOCCTaHOBHUTEIb, OKHCIICHUE, BOCCTAHOBJICHHUE.
61 OKUCIUTENBHO- VPOK - MpakTUKyM Knaccuduuupyror XHMHYECKHE PeakHid 10 MpPU3HAKY
BOCCTAHOBUTEIIbHBIC PEAKIIUH «U3MEHEHUE CTEIICHEeW OKUCIICHHS DJIEMEHTOB.
OmnpenensoT OKHCIUTENh U BOCCTAHOBUTENb, ITPOIIECCHI
OKHCJICHUSI U BOCCTAHOBJICHHUSI.
62 O6o61eHne u O6o06maromui O060011at0T U CHCTEMaTU3UPYIOT CBOU 3HAHUS 110 TEME:
CHCTEMAaTH3allKs 3HAHUH I10 YpPOK «I13 u [ICX2» u «Ctpoenune Bemectra. OBPy.
Temam: «[13 1 TICX3» u [IpuMeHAIOT HA IPAKTUKE paHEee U3YYEHHBIN MaTepuall,
«Crpoenne semectsa. OBP» paboTasi 1o rpymnnam ¢ 3aJaHus MM Pa3HOTO YPOBHS
CIIOKHOCTH
63 KontpospHas paboTa o Teme | YpOoK —KOHTPOJIS [TpuMEeHSIOT Ha IPaKTHKE paHee H3y4YeHHbBIN MaTepHa,
«Ctpoenue BemectBa. OBP» 3HAHHUN paboTast o TpyMIaM ¢ 3aAaHUSMH Pa3HOTO YPOBHS
CIIOYKHOCTH, BBITIOJIHSIIOT KOHTPOJIBHYIO PadoTy.
64- Pemenne pacueTHbIX 3a1a4 VYPpOK - IpaKTHKyM PemaroT pacueTHble 3a1a4m.
65
66 ['onoBast KOHTPOJIBHAS YpOoK —KOHTpOIIS [TpuMeHsIOT Ha TpaKTHKE paHee H3y4YeHHBIH MaTepHa,

paborta

3HAHUH

paboTas Mo rpymnnam ¢ 3aJaHUSIMU Pa3HOT'O YPOBHS
CJIO’KHOCTH, BBITIOJHSIOT KOHTPOJBbHYIO paboTy.

Pezepe — 2 uaca - «Pewienue pacuemusix 3a0aw




9 kJaacc

Ne Jara Tema ypoka ®opma Jlabopar Bujbl yueOHOM qeATeJIbHOCTH
n/n | [lnan | dakr OpraHu3anuM OpHbIE
YpPOKa ONbITHI
IToBTOpeHue u 0000meHNe cBeAeHU i 0 Kypcey 8 kiacca. Xumunuyeckue peakuuu (3 4)
1 Krnaccudukanus XuMudeckux |  YpOK yCBOSHUS XapakTepu3yrOTOKCUIbI, TUAPOKCU IBI (OCHOBAHUS,
COEIMHEHU I HOBBIX 3HaHUI amboTepHbIe THIPOKCHIbI, KUCIOPOACOAEpKAIIIE
KHUCJIOTBI) U COJIH T10 TUIaHY: COCTaB, CIIOCOOBI
o0Opa3oBaHMs Ha3BaHUH, XapaKTEPHBIC CBOICTBA U
nonyuenue. Knmaccuuuupyror okCuabl, THIAPOKCHIBI
(ocHoBanusi, aMm(pOTEPHBIE THIPOKCHU/IBI,
KHUCJIOPOJICOIePIKaIIIe KUCIOTHI) M COJIU MO Pa3TMYHBIM
MpU3HAKaM. Y yaTcs MOJTBEPKIATh XapAKTEPUCTUKY
OTJIEJIbHBIX MPEJCTAaBUTENEH KJIACCOB HEOPTaHMUECKUX
BEILIECTB YPABHEHUSIMH COOTBETCTBYIOIINX
peakuuii. PackpbpIBat0TB3aMOCBSI3b MEXKY KilacCaMH
HEOPraHWYECKUX COCTMHEHUN, KAK T€HETHYECKYIO
2 Knaccudpukanus xumuueckux | Ypok ycBoenus | JI 1,2, 3, | OOBSCHSIOTIIOHATHS «XUMHYECKAsT PEAKITUSY, «PEaKIUn
peakuuit HOBBIX 3HaHUI 4,5 COCIMHEHUS», «PEAKLUU PA3TOKEHU», «KPEAKIINI

oOMeHay, «peakly 3aMEeLEeHUS», «peaKknun
HEUTpAIIU3ALANY, «IK30TEPMUUYECKUE PEAKLIUNY,
«GHJOTEPMHUECKUE PEAKIIUNY, «OOpATUMBbIE PEAKIIII,
«HEOOpaTUMbIE PEAKITUI, KOKUCITUTEIHHO-
BOCCTaHOBUTEJIBHBIE PEAKIIMHY, «<TOMOTCHHBIE PEAKIIUN,
«TE€TEPOrE€HHbIEC PEAKIIUNY, «KATATUTHYECKUE PEAKIIUHY,
«HEKATATUTUYECKHUE PEAKIIUN», «TeII0BOM dPdeKT
XUMHUYECKOHN peakiuny. KiaccupuuupyroT XuMHU4IecKue
pEeaKklMy 10 Pa3IundHbIM OCHOBaHUSAM. ONpeestoT
OKHCJIUTENh U1 BOCCTAHOBUTENb, IMTPOIECCH OKUCIICHUS U
BOCCTaHOBJICHUS.

HaGmronaroT v onuchIBalOTpEaKIInu MEXKTy BEIECTBAMHU




ITonsiTue o ckopocTu Ypoxk — J16,7,8, OOBACHSAIOT YTO TAKOE «CKOPOCTh XUMUYECKOU PEAKITUNY.
XUMHUYECKON PEaKITUU. HCCIeI0BaHUE 9,10, 11, |ApryMeHTHPYIOTBBIOOpP €TUHUIl U3MEPECHHS.
Karanuz 12 Y cTaHaBIMBAIOTIIPUYMHHO-CJICICTBEHHBIC CBSI3U BIIUSHUS
pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XMMHUECKHUX PEaKIIHA.
Habmo1a10T ¥ ONUCHIBAIOTPEAKITUN MEKIY BEIIECTBAMH C
MOMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMHH.
[IpoBOAATONBITHI, MOATBEPK/IAIOIINE 3aBUCUMOCTD
CKOPOCTH XMMUYECKOM PEaKI[MH OT Pa3InYHbIX (PaKTOPOB
XHUMHYECKHE peaKklnu B pacTBopax (9 u)
DIIEKTPOJIUTHYECKAS VYpok - J13 XapakTepu3yrOT MOHATUS «3JICKTPOJIUTHYECKAS
JUCCOLMAIUs uccae0BaHue JUCCOITHAIIUS, «AJIEKTPOIUTHDY, «HEITEKTPOIUTHIY.

Y cTaHaBIMBaIO TIIPUIMHHO-CIICACTBEHHBIC CBS3H MEKTY
MIPUPOIOH JICKTPOJINTA U CTETICHBIO €r0 IUCCOIMAIUH.
Y cTaHaBIUBaIO TIIPUIMHHO-CIICACTBEHHBIC CBSI3H MEKTY
TUTIOM XUMHUYECKOH CBSI3H B DJIEKTPOIUTE K MEXAHU3MOM
€ro JUCCOIMAITUH.

OCHOBHBIE TIOJIOKCHUS
TEOPHUHU DIEKTPOIUTUYECKOMN
muccormaruu (TOJ1)

Ypok ycBoeHHs
HOBBIX 3HAHUH

XapakTepusyroT NOHITHUS «CTENEHb IUCCOLUALIUN,
«CUJIbHBIE AJIEKTPOJIUTHD?, «CI1A0BIE ANEKTPOIUTHI,
«KaTUOHBD», «AHUOHBI», «KUCIOTHI», «\OCHOBaAHUS»,
«conn». CocTapIsAIOTYPaBHEHHUS AIEKTPOIUTUYECKON
JUCCOLUAIIMYU KUCIIOT, OCHOBAHUM U COJIEH.
NnmroctpupyroTnpiMepaMu OCHOBHBIE MOJIOKEHUS
TEOPHH IEKTPOJIUTUUECKON TUCCOUAIUN.
Pa3nnyaroTKOMIOHEHTHI JOKa3aTeNbCTB (TE3HCOB,
apryMeHTOB U ()OPMBI JJOKA3aTEIbCTBA)




XMMHUYECKUE CBOMCTBA KUCJIOT
KaK 3JIEKTPOJIUTOB

KomOuHupoBaHHbI
1 ypok

114,15,
16, 17,
18, 19,
20, 21,
22,23

XapakTepu3yrToone XUMHUIECKHUE CBOMCTBA KUCIIOT C
MO3UIUN TEOPUH AJIEKTPOITUTUYECKON AUCCOIUALINH.
CocTaBnsIOTMOJIEKYJISIPHBIE, MTOJHBIE U COKpaIIEHHbIE
HMOHHBIC YPABHEHUS PEAKIIMHN C yUaCTUEM

KUCTIOT. APTYMEHTHUPYIOT BO3MOKHOCTD IMPOTEKaHUS
peaKIuii ¢ ydacTUEeM KHCJIOT Ha OCHOBE IIpaBUJiia
bepromnie u psaaga akTHBHOCTH
MeTaJ10B. [ [pOBOAATONBITHI, TOATBEPKIAOIINE
XUMHYECKHE CBOMCTBA KUCIIOT, C COOTIOICHUEM TIPABHII
TEXHUKU Oe3onacHoctu.Hadmroqaror u
ONMCHIBAIOTPEAKIINU C YIACTHEM KHCIIOT C TTIOMOIIBIO
PYCCKOro (POIHOTO) SI3bIKA U A3bIKA XUMUU

XMMHUYECKHUE CBOMCTBA
OCHOBAHUH KaK JIEKTPOJIMTOB

KomOuHupoBaHHbI
1 ypoK

J124, 25,
26, 27,
28

CocTaBngiOT MOJEKYJSPHBIC, IOJTHBIEC M COKPAIICHHBIE
VMOHHBIC YPABHEHHS PEAKIIMI C yYaCTHEM OCHOBAHMM.
ApPTryMEHTHPYIOTBO3MOKHOCTh MPOTEKAHUSI PEAKIUH C
y4JacTUEM OCHOBaHHUN Ha OCHOBE IpaBuia bepToiuie.
[IpoBOASATONBITH, MOATBEPKAAIOIINE XUMHUUECKHE
CBOWCTBAa OCHOBAHHUM, C COOJIIOICHUEM TIPABHII TEXHUKU
6e3omacHocT. Habnio1ai0T U ONMHUCHIBAIOTPEAKIIUH C
y4acTHEM KHUCIIOT C IOMOIIBIO PYCCKOTO (POAHOIO) sI3bIKa
U SI3bIKA XUMUHU

XMMHYECKHE CBOMCTBA COJIEH
KaK AJIEKTPOJIUTOB

VYpok ycBoeHHS
HOBBIX 3HAaHUN

JI129, 30,
31

XapakTepusyroT o01LI1e XUMUYECKUE CBOWCTBA COJIEH C
MO3UIUN TEOPUH IJIEKTPOITUTHUECKON AUCCOIUALINH.
CocTaBnsAIOTMOJIEKYIISIPHBIE, TTOJTHBIC U COKpAIIEHHBIC
HMOHHBIC YPAaBHEHUS PEAKIIUN C y4acTHEM COJIEH.
ApPryMEeHTUPYIOTBO3MOKHOCTD MTPOTEKAHUS PEAKIIUM ¢
y4qacTUeM coJjieid Ha ocHoBe nipaBuiia beptosne. IlpoBoast
ONBITHI, MOJITBEPKIAFOIIME XUMUUECKHUE CBOMCTBA COJIEH,
¢ coOII0/IeHUEM MTPaBUJI TEXHUKH OC301TaCHOCTH.
HaGmromaroT v OnuchIBalOTPEAKITUN C YIaCTHEM COJICH ¢
TTOMOIITBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U SA3bIKA XUMUU

[TonsiTe o ruaponuse conen

KoM6uHMpoBaHHBI
1 ypoK

VYcTaHaBnMBalOT 3aBUCUMOCTh MEX/1y COCTAaBOM COJIM U
XapaKTepoM IMApoJn3a. AHAIU3UPYIOT CPEAY pacTBOpa
COJIU C TMOMOIIBI0 UHANKATOPOB. [IporHo3upyroTTun
THJIPOJIM3a COJIM Ha OCHOBE aHaJIn3a ero hopMyJibl




10 [L.p. No 1. Pemienue VYpok - npakTUKyM VYyarcs oOpamarbscs ¢ 1a00paTopHBIM 000PYIOBAaHUEM U
AKCIIEPUMEHTANILHBIX 3aa4 HarpeBaTeJIbHBIMU  NPUOOpaMH B COOTBETCTBUU  C
10 TeME IpaBUIaMu TEXHUKH oe3onacHocTu. Habmoparor
«DIeKTpoIuTHYECKas CBOMCTBA AJIGKTPOJIUTOB M MPOUCXOJAINIUX C HUMHU
JTCCOITUAITAS) sBiieHni. Habmo1aloT M ONMUCHIBAIOTPEAKIIUY C YIacTHEM
ANEKTPOIIUTOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POJHOTO) S3bIKA U sI3bIKa XUMUU.DOPMYITHPYIOT BBIBOIBI
0 pe3yJbTaTaM MPOBEJACHHOI0 IKCIEPUMEHTA
11 O060061eHue u Ypok 06001IeHus O06001Ia0T U CUCTEMATU3UPYIOT CBOU 3HAHUS T10 TEME:
CHUCTEMATH3allUsl 3HAHUI 110 | ¥ CHCTEMAaTH3alluK «XUMHUYECKUE PEAKLIUK B PACTBOPAX 3JIEKTPOJIUTOBY.
TeMe «XHUMHYECKUe 3HaHUHU [IpuMeHsIOT Ha paKTUKE paHee U3YUCHHBIN MaTepuall,
peakiini B paCTBOpax paboTast 10 IPYyIIIAM C 3aJaHUAMHU PA3HOTO yPOBHS
AEKTPOJIUTOBY CIOKHOCTI
12 K.p.Ne 1 o Teme YpoK KOHTpOJIsSt [IpuMeHSIOT Ha MPAaKTUKE paHee U3YYEHHbI MaTepHall,
«XHUMHUYECKUE PEAKIINH B paboTasi 1o TpyImnam ¢ 3aJaHUsIMH PA3HOTO YPOBHS
pacTBopax» CJIO)KHOCTH, BBITIOJIHSIOT KOHTPOJIBHYIO padoTy.
HemeTtanabl u ux coequHeHus (25 4)
13 OO01mas xapakTepucTHKa Ypok — OOBACHSIOT UTO Takoe HemeTasuibl. CpaBHUBAIOT
HEMETaJJIOB HCCIIeIOBAaHHE AIOTPOIHBIE BUIOM3MEHEHUS KHCIOPOIa.
PackpbIBaTbIpUYUHBI ATTTOTPOTIHH.
XapakTepru3yroT XUMHUYECKHIE DIIEMECHThI-HEMETaIUTbI 1
IPOCTHIE BEIIeCTBa-HEMETAIbI: CTPOCHUE, (UZNUYECKUE U
XUMHUYECKHUE CBOMCTBA HEMETAIIIOB. OOBSICHSIOT
3aBUCHUMOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 3JICMCHTOB-HEMETAIIOB OT MX TIOJIOKEHUS B
[Teproanueckoii cucTeMe XMMHUYECKHX DJIEMEHTOB
14 Obmas KoM6uHMpoBaHHBI XapakTepusyroT CTpoeHue, pU3nUecKre U XMMHUECKHe
XapaKTePUCTHKA JIEMEHTOB i ypok CBOICTBa, MOJyuYe€HHE U PUMEHEHHE TAJIOTCHOB B TUIaHE
VIIA rpynmnel — rajoreHon o011ero, 0COOEHHOTO U €AMHUYHOTO. Y CTaHABINBAIOT
MIPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXK]TY CTPOSHUEM
aToMa, XUMHYECKOH CBS3bI0, TUTIOM KPUCTAJITUNYECKOM
PEMIETKY TaIOTeHOB, UX GU3NYECKUMU U XUMUYECKUMU
CBOMCTBAMH
15 CoenuHeHUs TallOTeHOB Ypok ycoenus | JI32 XapakTepu3yloT cocTaB, (U3UYECKHEe U XHUMHUYECKHE

HOBBIX 3HAHUU

CBOIWCTBA, TIOJyYEHHE M TPUMEHEHUE COEAUHECHHI
TJIOTEHOB C UCTIOJIB30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA




M A3bIKa XUMHU.
Ha3piBatoTcoequiHeHUsT TaloreHoB 1o  dopmyie ©
COCTaBJISIIOT (POPMYJIBI 11O UX HA3BaHMIO.Y CTAHABIMBAIOT
MIPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXKAY XUMHUYECKOMN
CBSI3bI0, TUIIOM KPUCTAIIMYECKON PELICTKH COCIUHECHUHN
TaJOreHOB, WX  (PU3WYECKUMHM W  XUMHYECKUMHU
CBOMCTBaMH.

[IpoBoasiT, HaOMIOJAIOT W  ONMHMCHIBAIOTXMMHYECKUI
AKCIIEPUMEHT MO PAaCIO3HABAHUIO TaJOTCHU]I-MOHOB
cCcoOJTI0ICHUEM MPABHIT TEXHUKH 0€301TaCHOCTH.
BeimonHsOTpacyeThl MO  XMMHYCCKHM (opmyliaM ©
YPaBHEHUSIM pEaKlMil, MPOTEKAIIMNX C Y4YaCTHEM
COCIUHCHHI raJIOTCHOB

16

[L.p.Ne 2.«M3yueHue cBOWCTB
COJISTHOM KHCJIOTBI»

YPpOK- IPaKTUKyM

VYyarcsobpamarbest ¢ 1a00paTOpHBIM 00OpPYIOBAaHUEM U
HArpeBaTeIbHBIMU  MPUOOpPAaMH B COOTBETCTBUU  C
paBUJIaMU TEXHHUKHU 6e3omacHoctu. Habmogarot
CBOMCTBA OJICKTPOJUTOB U TPOUCXOMASIIUX C HUMH
sBiieHni. Habmo1al0T 1 OMUCHIBAIOTPEAKIIUU C Y4acTHEM
AJEKTPOJIUTOB C MIOMOILBIO €CTECTBEHHOTO (PYCCKOT0 WK
POJHOTO) S3bIKA U sI3bIKa XUMUU.DOPMYITHPYIOT BBIBOIBI
110 pe3yJibTaTaM NPOBEIEHHOI0 SKCIIEPUMEHTA
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OO01mas xapakTepucThKa
aneMeHToB VI A -
xanbkoreHoB. Cepa

KomOnHupoBaHHbI
1 ypoK

JlatoToOLIyt0  XapakTepUCTUKY  aroMaM, IMPOCThIM
BEILIECTBAM U COCIMHEHHSM XaJIbKOI'€HOB B 3aBUCUMOCTH
oT ux nosoxeHus B Ilepuonnueckon cucreme.
XapakTepusyloT CTPOCHHE, ajUIOTpoInus, (GU3NYecKue M
XUMUYECKHE CBOWCTBA, MOJIyYEHUE U MPUMEHEHHUE CEPBHI.
VYcraHaBIMBaOT NTPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKIY
CTPOCHHEM  aToOMa, XHMHYECKOW CBA3BIO, THUIIOM
KPUCTAINIMYECKONW DEIETKU cephl, €€ (PU3NYECKUMH U
XUMUYECKUMH CBOUCTBAMHU.

BoinonHsA0Tpacu€Thl 10 XUMUYECKUM GopMyiaM U

YPaBHEHUSIM PEaKLMi, IPOTEKAOIIUX C YYACTUEM CEPBL.
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CepoBo1opo.T ¥ CyNIb(hUABI

KomOuHupoBaHHbI
1 ypoK

JI33

XapakTepus3yloT COCTaB, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA, OJIy4€HUE U IPUMEHEHUE COCITMHEHUN CEPBI
B CTENIEHU OKHUCIIEHMS -2 C UCII0JIb30BAHUEM PYCCKOTO




(pozHOrO) sI3bIKa M sI3bIKAa XUMUK. HazpiBaroT
COCIMHEHMS CEPHI B CTEMEHU OKUCIIEHUS -2 10 hopmyiie
1 CocTaBISIOT POPMYJIBI IO UX HA3BAHUIO.
CocTaBisilOTMOJIEKYJISIPHBIC U HOHHBIC YPAaBHEHUS
peaKInii, XapaKTepU3yIOIMe XUMUUECKUE CBOMCTBA
COCIMHEHHI Cephbl B CTETICHU OKUCIICHUS -2.
OnuchIBalOTIPOLIECCHI OKHUCIICHUS-BOCCTAHOBJICHUS,
ONPEACISIIOT  OKHCIHWTEIb U BOCCTAHOBUTEIb U
COCTaBIISIOTANICKTPOHHBIN 0ANIaHC B PEAKIUAX C YIACTUEM
CephI B CTCTICHU OKHCIICHUS -2.
VYcraHaBnMBalOT MPUYMHHO-CIICACTBEHHBIC CBSI3H MEXKTY
XUMHYECKON CBS3BIO, TUIIOM KPUCTAJUIMYECKONU PEIIETKU
COCIMHEHUH cephl, X (PUINICCKUMH U XHUMHUYCCKUMHU
CBOMCTBaMHU
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Kucnopoiabie coeqMHEHUS
cepbl

KomOuHnupoBaHHbBI
1 ypoK

34

3anuceIBalOTGOPMYJIBI  OKCHJIOB CEpPbI, HAa3bIBAIOT MHX,
ONUCHIBAIOT CBOMCTBAa HAa OCHOBE 3HAHUM O KHUCIOTHBIX
OKCHJIaX.

XapakTepus3ylTcocTaB, (QU3NYECKHe U XHUMHUYECKUE
CBOWCTBA CEpPHOM KHCIOTBl KaK DJJIEKTPOJIUTa C
UCIIONIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKa U SI3bIKA
xuMUU.COCTaBIISIOT MOJICKYJISIPHBIE U MOHHBIE YPABHEHHS
peakuuii, XapaKTepU3yIOIIMX XHUMHYECKHE CBOMCTBA
cepHOIl KucnoTel.Pacro3HaroT cynbQaT-HOHBI.
XapakTepu3yrOTCBOMCTBA KOHLEHTPUPOBAHHOW CEPHOMU
KHUCJIOThl KaK OKHUCIHUTENS C HMCHOJIb30BAHUEM PYCCKOTO
(pomHOTO) sI3bIKA U sA3bIKA XUMHUH.COCTABISIOT ypaBHEHUS
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOA0M
ANEKTPOHHOTO OanaHca.

BreimonHstoT pacu€Tel MO0 XMMHYECKUM (QopMyliaM U
YpaBHEHUSIM pEAKLMil, MPOTEKAIIMMNX C Y4YacTHEM
CEPHOUKUCIIOTHI.

Habro1a10T 1 ONMHUCHIBAIOTXMMUYECKHI SKCIIEPHUMEHT
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ILp. Ne 3.«3yuenune
CBOMCTB CEPHON KHCIIOTBI»

VYPpoK — NpakTUKyM

VYuatcsiobpamaTecsi ¢ 1a00paTOpHBIM 000PYTOBAaHUEM U
HarpeBaTelbHBIMU TPUOOPAaMU B  COOTBETCTBHH C
MpaBUIaMu TEXHUKHU Oe3omacHocTr. HabmomaroTcBoiicTBa
AIEKTPOJIUTOB u MPOUCXOSIINX C HUMU




sBiieHni. Habmo1aloT M OMUCHIBAIOTPEAKIIUY C YIacTHEM
AEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIN
POJIHOTO) si3bIKA U si3blKa XUMUU.DOPMYTUPYIOTBBIBOIBI
10 pe3yJbTaTaM IIPOBEACHHOIO SKCIEPUMEHTA
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O6mas
XapaKTePUCTHKA XUMUYIECKUX
anemeHToB VA rpynmsl. A30T

KomOnHupoBaHHbI
1 ypoK

Jlaror  o0IIyr0 XapakTEepUCTHKY aTroMaM, IMPOCThIM
BE€ICCTBAaM U COCIUMHCHUAM ITHUKTOI'CHOB B 3aBUCUMOCTHU
oT wux nonoxenus B Ilepuonnmyeckoit cucreme.
XapakTepu3yloT CTpoeHHe, (QU3NYECKHEe M XHUMUYECKHE
CBOWCTBAa, IOJy4€HHWE U IPUMEHEHHEe aszora ¢
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOro) s3blKa U S3bIKA
XUMHU.

HasbIBaroT coequHeHus a30Ta 1o (GopMyJie U COCTABISIOT
(GbopMysbl IO UX HA3BAHUIO.YCTAHABIMBAIOT MPUYMHHO-
CIIEICTBEHHBIE CBSA3M MEXKIy CTPOEGHHEM aroMa U
MOJIEKYJbl, BHJOM  XHMHYECKOM  CBSI3M, TUIIOM
KPUCTAUTUYECKON PEmETKH a30Ta U ero (pU3HMUeCKUMH U
XUMHUYECKHMMHU CBOMCTBAMH.

BoeimonHsaoT pacy€Thl 1O XMMHYECKUM (QopMyliaM H
YPaBHEHMSIM PEaKLUi, IPOTEKAIOIIUX C yYaCTHEM a30Ta

22

Ammuak. Coi aMMOHUS

Ypok ycBOeHUs
HOBBIX 3HAHUU

J135, 36

CocTaBIsIOT (hopMyIIBI o uX
Ha3BaHUSM.3aMUCHIBAIOTMOJIEK YIS PHBIE 7t HOHHBIE
YpaBHEHUSI PEAKLHM, XapaKTepU3yrolMe XUMHUUYECKHUe
CBOlicTBAa amMMMaka H cojied aMMOHHS.COCTaBISIOT
YpaBHEHUSI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIIMH
C YJacCTHEM aMMHaKa ¢ TOMOIIBIO 3JIEKTPOHHOTO OaaHca.
YcraHaBnuMBalOT MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
BHJIAMH XUMHUYECKHUX CBS3EH, THUIMAMH KPUCTALTHYCCKUX
pPEIIETOK aMMHAKa M COJICH aMMOHUS M UX (PU3HYESCKHUMHU
U XUMUYECKUMH cBoucTBamu.llpoBonsar, HaOmogal0T U
OIMCHIBAIOTXUMHYECKH I AKCIIEPUMEHT 1 (0)
pacro3HaBaHUIO HOHOB aMMOHHUS C COOJTIO/ICHUEM TPABHIT
TEXHUKHU 0€30I1aCHOCTH.

Bremmonastor pacu€Tel Mo XMMHYECKUM (QopMynaMm H




YPaBHEHUSIM pEaKLUUi, MPOTEKAIOIIUX C YYaCTHEM
aMMMaKa
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[L.p.Ne 4 «ITonyuenue
aMMHaKa 1 U3y4eHHE €ro
CBOWCTB»

VYpok - pakTUKym

[TonyuaroT, coOMparOTHPACIIO3HAIOT aMMHuak.PaboTarT ¢
7a00paTOPHBIM  O0OpYJAOBAaHUEM M HArpeBaTeIbHBIMHU
npubopaMi B COOTBETCTBHHM C IPaBHIIAMH TEXHUKH
O0c3onacHocTi.HaOmomaroT M ONHCHIBAIOTXUMHYCCKHUI
9KCIEPUMEHT C TOMOIIBIO PYCCKOro (POIHOIO) s3bIKA U
s3pIKa XUMUH. DOPMYIUPYIOT BBIBOJABI 10 pe3yJibTaTaM
IPOBEICHHOr0 3KcrepuMenTa. COTpYyIHUYAIOT B ITPOIECCE
y4eOHOTO B3aMMOJICHCTBHS MPH paboTe B IpyIax
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Kucnoposaconepxaiiue
COCIMHCHHMS a30Ta

Ypok -
WCCIIEIOBaHHE

J37

25

Kucnoponconepxaniue
COEIMHEHUS a30Ta

KoM6uHMpoBaHHBI
1 ypoK

3anuChIBalOT PEaKIMil, XapaKTepU3YIOINe XUMHYECKUE
CBOWMCTBAa OKCHUJIOB a30Ta.YCTAHABIMBAIOT IPUYUHHO-
CJIC/ICTBCHHBIC CBSI3M MEXJIY BHJOM XHMHYECKOH CBSI3H,
TUMOM KPHUCTAJUIMYECKON PEeIIETKH OKCHIOB a30Ta U UX
(bU3UIECKUMHU u XUMHUYECKUMU
CBOMCTBaMH. XapaKTEPU3yIOTCOCTaB,  (HU3WYECKUE  H
XUMHUYECKHE  CBOMCTBA  a30THOM  KHCJIOTHI  Kak
3JIEKTPOJINTA, IPUMEHEHHE C UCIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA XUMUH.

3anuCchIBalOT MOJIEKYJISIpHbIE W HWOHHBIE YpaBHEHUS
peaKkuuii, XapakTEepPU3YIOIIME XUMHUYECKUE CBOWCTBA
a30THOU KHUCIIOTHI KakK snektponuta.lIpoBossr,
HaOJIOJAI0OT W ONHMCHIBAIOTXUMUYECKUN HKCIIEPUMEHT,
XapaKTEPU3YIOIIU CBOWCTBA A30THOW KHCJIOTHI KakK
9JEKTPOJIUTA, C  COOJIOJICHHEM  TpPaBUJ  TEXHUKH
0€30MacHOCTH.

XapakTepu3yroT a30THYIO KUCIOTY KaK OKHUCIUTENb.
CocCTaBisIIOT ypaBHEHUS] OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUHI, XapaKTEPU3YIOLINX
XUMHUYECKHUE CBOMCTBA a30THON KUCIOTHI KaK
OKHCJIMTES, C TOMOIIBIO 3JIEKTPOHHOTO
Oananca.lIpoBoasT, HaOIIOIAIOT U
ONMCHIBAIOTXUMUYECKHUI SKCIIEPUMEHT,
XapaKTEPU3YIOLINI CBOMCTBA a30THOM KUCJIOTBI KaK




OKUCIIUTENS, C COOTIOACHUEM MTPABHUII TEXHUKH
0€30I1aCHOCTH
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dochop u ero coequHEHUS

YPOK - IpaKTUKYM

JI38

XapakTepu3ylTCTPOCHUE, aJUIOTPONHUIO, (hU3nyecKue u
XUMHAYECKHE CBOMCTBA, TOJYyYCHHE W TPUMCHCHHE
tbocdopa c ucnonb3oBaHUEM PYCCKOTO (POJHOTO) S3bIKA U
SI3bIKA XHUMUH.

CaMmoCTOATENbHO  OMMCHIBAIOT ~ CBOMCTBA  OKCHI
dochopa(V) Kkak KHCIOTHOTO OKCHAAa M CBOWCTBA
opTohochOpHOM KHCIIOTHI.

[IpoBousAT, HAOMIOMAIOT W  ONHUCHIBAIOTXUMHYCCKHIMA
OKCHEPUMEHT ¢  COOJIOJIGHMEM  TPaBWII  TEXHUKHU
6e3onacHocTH. Pacnio3HaroTdochar-uoHbI
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Oomas
XapaKTepUCTHKA 3IIEMEHTOB
IV A- rpynnsl. Yriepon

Ypok 06001IeHus
U CHCTEMAaTU3aIuH
3HAHUU

JlaroToOIIyt0o  XapakTepHCTUKY  aroMaM, IPOCTBIM
BELIECTBAM U COEAMHEHHUAM d3j1eMeHTOB [V A- rpynmsl B
3aBUCUMOCTM OT HX IIOoJoXkeHus B llepuogmdeckont
cucreMe. XapakTEpU3yHOT CTPOCHHME, AJUIOTPOIIUIO,
¢busnyeckne W XMUMHYECKHE CBOWCTBA, NOJY4YCHHE U
IpUMEHeHHe aMoppHOro yriepoga M €ro CopToB ¢
UCIIOJIb30BAaHUEM PYCCKOro (pPOJHOr0) Si3bIKa M SI3bIKa
XUMUH.

CpaBHUBAIOTCTPOEHHUE U CBOMCTBA ajiMasa U rpadura.
OnuChIBaIOTOKUCIUTEIBHO-BOCCTAHOBUTEILHBIE CBOMCTBA
yriepona
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Kucnopoausie coequuenus
yriaepoja

KontponsHo-
o0o0aronuii
YPOK

J139

XapakTepus3yloT cocTaB, (U3MYECKHE U XHUMHUYECKHE
CBOICTBA, IOJy4YEHUE U IPUMEHEHUE OKCUIOB YIJIEPOJIa C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOr0) s3blKa W S3bIKA
XUMHHU.Y CTaHABIUBAIOT NPUYMHHO-CIECCTBEHHBIE CBS3U
MEXAy BHJAMH  XMMHMUYECKUX  CBA3€H, TuUmamu
KPUCTANIMYECKUX PEIETOK OKCHJIOB YIiepoja, HxX
(U3MYEeCKUMH U XUMHYECKMMM CBOWCTBaMH, a TaKkKe
IIPUMEHEHUEM. CoOmromatoT  mpaBWwiia  TEXHUKHU
0e30macHOCTH npu HCIIOJIb30BaHUU MEYHOT0
OTOIUIEHHs. XapaKTepU3yloT —cocTaB, (uzuyeckue u
XUMHYECKHE CBOWCTBA, TMOJY4YeHHE U NpPHUMEHEHUE

YyrOJIbHOM KHUCIOTBI W €€ coieil (kapOoHATOB U




THAPOKApOOHATOB) C  HKCIOJIb30BAHHEM  PYCCKOTO
(pomHOTO) SI3bIKA U SI3BIKA XHMHH.

NuitocTpupyroT 3aBUCMMOCTh CBOMCTB COJICH YrOJILHOM
KUCIOTBHl OT ux cocraBa.llpoBogsar, HabmogaloT u
OMMMCHIBAIOTXUMHUYECKHI JIKCIEPUMEHT C COOJIIOJICHUEM
IPaBHUJI TEXHUKH 0€30IaCHOCTH.

Pacrio3nator kapOoHAT-MOH.BRIIONHSAIOT pacdéTel 1O
XUMHYECKUM (opMyJaM H YpaBHEHUSAM PEaKIIU,
MPOTEKAIOIINX C YYaCTUEM COCIMHEHUN YIIIepoaa
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ILp. Ne 5. «ITonyuenne
YIJIEKHUCIIOTo ra3a u
W3YyYEHHUE Er0 CBOMCTB)

YPOK — IpakTUKyM

[Tonyuaror, coOuparOTHPACIIO3HAIOT YIJICKUCIBIN ras.
HabmronaroT 1 OMMCHIBAIOTXMMHUYECKH 3KCIEPUMEHT C
MTOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA W S3bIKA XUMHH.
@OopMYyIUPYIOTBBIBOABI O pe3ylbTaTaM MPOBEACHHOTO
JKCIIEpPUMEHTA.

CoTpyaHHUYalOT B Ipoliecce Y4eOHOro B3aMMOJCHCTBUS
npu paboTe B rpynmnax
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VYri1eBo10pObI

KomOunupoBaHHbI
1 ypoK

XapakTepu3yroT OCOOCHHOCTH COCTaBa ¥ CBOWCTB
OpraHMYECKUX coeANHEeHUN.Pa3nuyaroTr mnpenenvHble U
HeMpeIeIbHbIC YIIIeBOA0pOo Ibl. Ha3hIBalOT U 3aMCHIBAIOT
(dhopMyIbl (MONEKYISIPHBIE U CTPYKTYPHBIE) Ba)KHEHIIUX
MpeICTaBUTENEH yrieBoaoponoB.IIpennarator
IKCIIEPUMEHT o pacrno3HaBaHUIO
COeMHEHUIHEIpeAeIbHOTO  cTpocHms. HabmoqaroT  3a
XOJIOM XHMMHUYECKOTO JKCIIEpUMEHTA, OMUCHIBATH €r0 U
JienaTh BBIBOJIBI Ha OCHOBE HaOTI0ICHUH.
OUKCHUPYIOTPE3YIbTAaThl IKCHEPUMEHTA C TOMOIIBIO
pycckoro (pogHOro) s3bIKa, a TaKkKe C IOMOIIbIO
XUMHYECKUX GOpPMYI U YPaBHEHHI.
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KI/ICHOpOI[CO,Z[Cp)KaH.II/IC
OpPraHn4€CKUC COCINHCHUA

KomOuHupoBaHHbI
1 ypoK

XapakTepu3yloT CHOUPTHI, KaK KHUCJIOPOJCOAEpKaIne
opranudeckue coenuHeHus. KimaccuumupyroT ciupTs 10
aTOMHOCTH.

HaszpiBatroT mnpencraBuTened OAHO- M TPEXATOMHBIX
CIUPTOB M 3aITUCHIBAIOT U3 (POPMYIIBL




XapakTepu3yrT KHUCIOTHI, KaK KHCIOPOACOAEpkKalue
OPTraHUYEeCKHUE COCIUHEHUS.

Hasrpmsaror MpeaCTaBUTEeNICH MPEEIIBHBIX u
HEIpeACIbHBIX KapOOHOBBIX KHCJIOT W 3alUCBHIBAIOT W3

(hopmMyIIBL.
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Kpemuuii u ero coequHeHus

KomOnHupoBaHHbI
1 ypoK

J140

XapakTepu3ylTCTPOEHHEe aTOMOB U KPHUCTAJUIOB,
(u3uYeCKe M XUMHUYCCKHE CBOMCTBA, IIOJIYYCHUE U
NpUMEHEHWE KPEMHHUS C HCIOJIB30BAaHUEM PYCCKOTO
(poztHOTO) SI3bIKA M SI3bIKA XUMUU.

YcraHaBIUBaOT MPUYUHHO-CIICICTBEHHBIC CBS3U MEXKIY
CTPOCHHEM aToMa, BHUIOM XHMHYECKOW CBS3W, THUIIOM
KPUCTAJUTMYECKOM PEeIIETKH KPEMHUS, €T0 (PU3NIECKUMH U
XAMHYECKUMH CBOWCTBaMU. BBIIONMHAIOT pacdéThl IO
XUMUYECKUM (opMyJaM M  YpaBHEHUSM PEaKIUH,
MPOTEKAOIUX C  yJ9acTHEM  KpPEeMHHS H  €ro
COCTMHCHMI. XapaKTEepU3yIOT COCTaB, (u3nueckue u
XMMHYECKHE CBOWMCTBA, IIOJy4CHHE U TIPUMCHCHHUE
COCIMHCHUH KPEMHHUS C HKCIOJIb30BAaHUEM PYCCKOTO
(pozmHOTO) sI3bIKA | si3bIKa XUMUHU.CPaBHUBAIOTIUOKCHIBI
yriepoga W KpeMHUA.ONUCHIBAIOTBAKHEHIIIUE  THUIIbI
MPUPOJHBIX COCNMHEHHH KPEMHHS KakK OCHOBHOTO
sneMmeHTa qutocdepsl. PacnozHaoTcumnKaT-uoH
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CuimmkaTHas
MPOMBINIIICHHOCTh

VYpok ycBoeHHS
HOBBIX 3HAaHUN

XapakTepru3yrOTCUIMKATHYIO TPOMBILIUIEHHOCTD U €€
OCHOBHYIO NPOAYKIUIO. Y CTAHABIMBAIOT aHAJIOTUU
MEXKy Pa3JINYHbIMHU OTPACISIMU CUIIMKATHON
IIPOMBIIUICHHOCTH
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[Tonyyennenemeramios

VYpok ycBoeHHS
HOBBIX 3HAaHUN

OnuchIBalOTHAX OXKJICHUE HEMETAIJIOB B IIPUPOJIE.
XapakTepusyroT (hpakIMOHHYIO IEPETOHKY HKHUAKOTO
BO3/lyXa KaK COBOKYITHOCTbh (PU3NYECKUX MTPOLIECCOB.
ApPryMEHTHPYIOT OTHECEHUE aKTUBHBIX HEMETAIIOB K
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIM TTPOIIECCaM
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[TomydeHneBaKHENIITNX
XUMUYECKUXCOETMHEHUI

VYPOK - NpakTUKyM

XapakTepu3yrOTXUMHU3M, CBIPbE, anlliapaTypy, Hay4HbIe
MIPUHLUIIBI U IPOAYKIUIO IPOU3BOJACTBA CEPHOU
KUCIOThI. CpaBHUBAIOT POU3BOJICTBO CEPHOM KHUCIOTHI C
IIPOU3BOJICTBOM aMMHAKa
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O0001IEeHME 110 TEME
«HemeTtaiuisl 1 ux
COETUHEHUS

KomOunHupoBaHHbI
1 ypoK

IIpoBoIAT OLIEHKY COOCTBEHHBIX JOCTUKEHUN B YCBOCHUU
TEMBI.

Koppektupyror cBoM 3HaHMS B COOTBETCTBUU C
IJIAHUPYEMBIM  pe3ylbTaroM. [lonydaroTXMMHYECKYO
UHpOpMaLUU u3 pa3IMYHBIX
uctounukoB.IIpeacrapusroruadopmanro 1Mo Teme
«Hemeramie» B Buzae Tabiaul, CXeM, OIOPHOIO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHenreM cpeacts MKT
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K.p. No2 1o Teme:
«Hemeraminsl 1 ux
COCTUHEHUI»

VYpox - KOHTpOJIs
3HAHUU

[IpuMeHsSIOT Ha MpaKTUKE paHee M3YyYEHHBIH Marepual,
pabotas mo Tpymmam ¢ 3aJaHUSIMH Pa3HOTO YPOBHSA
CJI0)KHOCTH, BBITIOJIHAIOT KOHTPOJIBHYIO paboTy.

MeTtaJuibl ¥ ux coequHenus (16 1)
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OO01mas xapakTepuCTHKa
METaJIJIOB

Ypok ycBoeHHs
HOBBIX 3HAHUH

OOBACHAIOT 4YTO Takoe MeTalibl.PazauvaroT ¢GopMbl
CYIIECTBOBAHUS METAJUIOB: JJIEMEHTBl W  MPOCTHIE
BEIIECTBA.

XapakTepu3yloT XUMHUUYECKHUE DJIEMEHTBI-METAJIJIBI 110 UX
nonoxkenuto B Ilepuommnueckort cucreme J[. .
MenpneneeBa. IIporHo3upyroT CBOMCTBA HE3HAKOMBIX
METAJJIOB MO TMoJokeHuto B Ilepumoandeckoit cucreme
XUMHUYECKUX 3JIEMEHTOR J1. n.
MenpeneeBa. Y cTaHaBIMBAIOT MPUYUHHO-CIIC/ICTBEHHbIE
CBSI3M MEXKIY CTPOCHHMEM AaToMa, BUJOM XUMHUYECKOMN
CBSI3U, TUIIOM KPHUCTAJUTMYECKOW PEMIETKU METaIOB —
MPOCTHIX BEIIECTB U UX COCTMHEHUI
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O6H_[I/Ie XHUMHYECKHE CBOMCTBA
METAJIJIOB

KomOnHupoBaHHbI
1 ypoK

J141

OOBACHSIOT YTO TaKOE PsAJl AKTUBHOCTU METAJIJIOB.
[IpuMeHAOT ero I XapaKTepUCTUKH XUMAYECKHUX
CBOMWCTB MPOCTHIX BelecTB-MeTa/ioB.00001aoT
CUCTEMY XMMHYECKUX CBOMCTB METAJUIOB KAK
«BOCCTAaHOBUTEIBHBIE CBOMCTBaY».COCTaBIAIOT
MOJIEKYJISIPHBIE YPABHEHMS PEAKIMH, XapaKTepU3YIOIINX
XMMHUYECKHE CBOMCTBA METAJJIOB B CBETE YUEHUS 00
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX, a
pEaKLMK C Y4aCTHEM DJIEKTPOJIMTOB, IIPEACTABIIATH TAKKE
1 B MOHHOM Bujie.Habmo1a10T 1 onuchIBalOTpeakuu
MEX]1y BEIIECTBAMH C IOMOIIBIO PYCCKOT0 (POJHOrO)




sSI3bIKA U 513bIKa XUMHUA. CaMOCTOSTENILHO TIPOBOJIST
OIIBITHI, TOJITBEP)KJAIOIINE XUMHYECKHE CBOMCTBA
METAJUIOB C COOTIOICHUEM MPABHIT TEXHUKH
0€30MacHOCTH
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OO0masxapakTepUCTHKA
piieMeTHOBIA-rpymimbt

Ypok ycBoeHHs
HOBBIX 3HAHUU

41

CoenuHenus
LIETOYHBIXMETAIOB

KomOunupoBaHHbI
1 ypok

OOBACHSAIOT 3TUMOJIOTHIO Ha3BaHUS T'PYIIILI «IEIOYHBIC
MeTasuIbI».J[aloTOOIyI0  XapaKTePUCTUKY  MIEIOYHBIM
MeTajljIaM 110 uX MoJjiokeHuto B [lepuoauueckon cucreme
xumudeckux dyemenToB . . Menneneena.
XapakTepus3yloTCTpoeHrue, (U3UYCCKUEe U XHMHYCCKHUE
CBOMCTBA IIEJIOYHBIX METAJJIOB B CBeTe OOIIEro,
0COOEHHOTO U €IUHUYHOIO.

[Ipenckas3piBatoT (GU3MYECKHE M XUMHUYECKHE CBOMCTBA
OKCHJIOB U TMJIPOKCHJIOB IIEJIOYHBIX METAJJIOB Ha OCHOBE
UX COCTaBa M CTPOCHUA M TOATBEPXKIATh IMPOTHO3bI
YPaBHEHUSIMH  COOTBETCTBYIOIIMX  peakuuil.[IpoBoasT
pacu€Thl MO XUMHUYECKMM (OopMyjaM U YpPaBHCHHIM
peaKUHUii, TPOTEKAIOIIUX C YIACTUEM IIEIIOYHBIX METAJIJIOB
U UX COEeNUHEHNN

42

OOmasxapakTepUCTHKA
piemeTHOBIIA-rpynmb

Ypoxk ycBoeHUs
HOBBIX 3HAHUU

43

CoenuHeHus
LIEJIOYHO3EMEILHBIX
METAJUIOB

KoMOuHMpoBaHHBI
1 ypoK
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XapakTepu3yloT CTpoeHHe, (QU3NYECKHEe M XHUMUYECKHE
CBOWCTBA ILIENOYHO-3€MENIbHBIX METAlJIOB B  CBETE
oO1ero, 0COOEHHOTO u
enuHu4HOro.IIpenckaspBaroTGU3NUECKue U XUMUYECKHE
CBOMCTBa OKCHJIOB U THAPOKCUAOB MeTauioB |IA rpynmsl
Ha OCHOBE MX COCTaBa M CTPOEHHUS U IOIATBEPKIAIOT
MIPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIUH.
IIpoBoaT pacu€rel MO XHUMHUYECKUM GdopMylIaM U
YpPaBHEHUSAM peaklui, TMpOTEKAlIMUX C Yy4acTHEM
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN

44

JKECTKOCTh BOIBI U CIIOCOOEI
e€ yCTpaHeHUs

VYpok ycBoeHHS
HOBBIX 3HAaHUN

OOBACHSIOT qTo TaKoe «KECTKOCTh
BOJIbI».Pa3IMuaroTBpEMEHHYIO M IIOCTOSTHHYIO JKECTKOCTh
Boabl. [IpemmararoTcmocoObl  yCTpaHEHHUSI KECTKOCTH
BOJIb1. [IpoBOAST, HAOIIOJAIOT W ONMHUCHIBAIOTXMMHYECCKUI
OKCTIIEPUMEHT, C COONIIOACHUEM TIPaBUJI  TEXHUKH
0e30IMacHOCTH

45

ILp.Ne 6. «XKecTkoCTh BOMIBI

U CIIOCO0BI €€ yCTpaHEHUs»

KoM6uHMpoBaHHBI
1 ypOK

[Momyuqatort, COOMParOTHPACTIOZHAIOT YTIIEKHCITBIT
ra3.O0pamiaiorcs ¢ 1a00paTOpPHBIM 00OPYAOBAaHUEM H




HarpeBaTebHBIMU TPUOOPAaMU B  COOTBETCTBHH C
npaBWJiaMd  TeXHUKH Oe3omacHoctu.Habmomaror wu
OMUCBHIBAIOTXUMUYECKUM  SKCHEPUMEHT C  MOMOIIbIO
pycckoro  (poIHOTO)  s3blIKa M fA3BIKA  XUMHH.
@opMyIHPYIOT BBIBOJIBI MO pe3yJbTaTaM IMPOBEICHHOTO
skcriepuMeHTa.COTpyAHUYAIOTB  Ipoliecce  y4eOHOro
B3aUMOJICICTBUS MPpU pabOTE B rpynmnax

XapakTepus3yloT QIIOMUHUA 10 €ro IOJOXKEHUIO B
Ilepuoauueckoi cucTeMe XMMHUYECKUX 3jieMeHToB JI. .
MenzeneeBa.OnuchBalOT ~ CTpOeHHE, (UIUYECKUE U
XUMUYECKUE CBOMCTBA QIOMUHUS, TOJTBEPKAAs UX
COOTBETCTBYIOIIMMH YPABHEHHUSIMU PEAKLIUN.

OOBACHSAIOT ~ JBOMCTBEHHBIM  XapakTep XHUMHYECKUX
CBOMCTB OKCHJIa U THIPOKCUJIA AITFOMUHUS.

XapakTepusytornonoxkenue sxeneza B Ilepuognueckoit
cucreMe xuMmudeckux osjaemeHToB Jl. M. MeHneneena,
0COOCHHOCTH CTpOcHHS aToMa. ONMUCHIBAIOTPUINICCKUE U
XMMHYECKUE CBOMCTBA JKeje3a, NOATBEpXkIas UX
COOTBETCTBYIOIIMUMH YypaBHEHUSIMHU peakiuii. OObSICHSIIOT
HaJIMuue JIByX N€HETUYECKUX PSAJIOB COCIMHEHUN Kemesa
Fe’+ u Fe®* .YcraHaBiamBaroT 3aBHCHMOCTB oOJacTeil
MIPUMEHEHUS JKeJle3a U €To CIUIaBOB OT cBOMCTB.IIpoBoasT
pacy€Thl MO XUMHUYECKHUM (opmylaM H ypaBHEHHUSIM
peakiuii, MPOTEKAIOUIUX C Y4YacTHEeM >JKejle3a M €ro
coenquHeHnil. HaOmroqaroT M ONMCHIBAIOTPEAKIIUU MEXKIY
BEIIECTBAMH C TOMOIIBIO PYCCKOTO (POJHOTO) sI3bIKa U
SI3pIKA XUMUH

46 IAJIIOMUHUH U €r0 COCIMHEHUS | YPOK - IPaKTUKYM
47 Keneso Ypok ycBoeHHs
HOBBIX 3HaHUI
48 CoennHeHns xeiesa KomOunuposanusr | JI 43, 44
1 ypoK
49 I1.p. Ne 7 Pemienne VY pOK-IIpakTUKyM

OKCIICPUMCHTAJIBHBIX 3aJ1a4 110
TeMme «MeTaiby

OKCIIEpUMEHTAIBHO UCCIIEAYIOTCBONCTBA METAJIIOB U MX
COEMHEHMH, pelmaTh SKCIEePUMEHTaJIbHbIE 33Jaud 110
teme «Mertamnel»y. PabGorator ¢ 1abopaTOpHBIM
o0opy/loBaHMEM U HarpeBaTelbHBIMH TNPUOOpPaMHU B

COOTBETCTBUU c MpaBUIaMu TEXHUKH
Oe3omacHoctu.HaOmromaroTcBOlicTBA METAUIOB M HX
CcoeIMHEHUH 51 SIBJICHUH, MIPOUCXOISIIHNX c
HHUMMHA. OHI/ICBIB&IOT XI/IMI/I‘-IGCKI/Iﬁ

9KCIIepUMeEHT. POpMYyIUPYIOTBBIBOABI IO pE3yJIbTaTaM




MPOBEACHHOT0 3KcrepuMenTa. Onpenenstor (Mcxonas u3
ydeOHOH  3a7a4d) HEOOXOIUMOCTh  HCIOJb30BAHHS
HAOJII0ICHUS] VI DKCIIEPUMEHTA

50

Koppo3us METAJUIOB u
CIT0COOBI 3aIIUTHI OT HEE

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHAIOT 4TO Takoe Koppo3usi.Paznuyator
XUMUYECKYI0O M BJEKTPOXMMHYECKYI0  KOpPPO3UHU.
NmocTpupytoT THOHATHSL  «KOPPO3US», «XUMHUYECKas
KOPPO3Us», «QIEKTPOXUMHUYECKAs KOPPO3Us»
npuMepamMu. XapakTepus3yroT CIIOCOObI 3aIIUTHI METAIIOB
OT KOppO3UH

51

Mertasusl B mpupoje. llonstue
0 METaJLIypruu

Ypok ycBoeHUS
HOBBIX 3HAHUU

Knaccudunupyror ¢GopmMbl  NPUPOTHBIX  COCAMHEHHM
METaJJIOB.

XapakTepu3yloT o0mme cnocoObl MOMYYSHUs METAJIIOB:
IHPO-, THAPO- U IIEKTPOMETAIUTYPTUH.

KoHkpeTnsupyloT 3TH  CcmocoObl  IpuMepaMu |
YPaBHEHHMSIMU DPEAKIH C COCTABICHHEM JJICKTPOHHOTO
OanaHca.

OnuchIBalOTIOMEHHBIH IPOLIECC M 3IEKTPOIUTHUYECKOE
HOJYy4YEeHHE METAIJIOB.

Pa3nuyaroT4€pHbIe M LIBETHBIE METAJUIBI, YYTYHBI U CTAJIN

52

O000111eHrE 3HAHUH T10 TEME
«MeTtamie

O0o00maromuii
YPOK

O060011at0T U CHCTEMaTU3UPYIOT CBOU 3HAHUS 110 TEME:
«Mertamnsl». [IpuMEHSIOT HAa IPAKTUKE paHee U3y4YECHHBIN
MaTepuai, paboTas o IpyIiaM C 3aJJaHUsIMH Pa3HOrO
YPOBHS CIIOKHOCTH

53

KontpomabHas pabot 3 1o Teme
«Mertamb»

YPoK KOHTpOIIA

[TpuMeHSIOT Ha IPaKTUKE paHee U3YUYEeHHBIH MaTepHa,
paboTas Mo rpymnnam ¢ 3aJaHUSIMU Pa3HOT'O YPOBHS
CJIO’KHOCTH, BBIIIOJHSIOT KOHTPOJBbHYIO paloTy.

Xumus M oKpy:Kawmas cpeaa (2 u)

54

XMMHYECKUHN COCTaB TUIAHETHI
SeMiig

KoM6uHMpoBaHHBI
1 ypoK

WNHTErpupytoT cBe1eHus 1o
¢busnueckoil reorpaguu B 3HAHUS O
XUMHYECKON OpraHu3aiuu
TTaHEThl. XapaKTepu3yT
XUMUYECKUN COCTaB T€OJIOTHUECKUX
oboso4ex 3emiu.
PasnuyaroTMuHEpaibl U TOpHBIE




IIOPOJIbl, B TOM YHUCJIE U PYJIbI

55

OxpaHa
OKpY’Karoliei cpesibl OT
XUMHUYECKOTO 3arps3HEHUS

Ypok — cemunap

XapakTepu3yrOTUCTOUYHUKHI
XUMHYECKOTO 3arpsi3HEeHUs
OKpYy>Karoleu

cpenbl. OnUChIBaIOTIII00aIbHBIC
IKOJIOTUYECKHE POOJIEMBI
YeJI0BEUECTRA, CBSI3aHHBIC c
XUMUYECKUM
3arpsasHenueM. [ Ipeqnararornytu
MUHHUMH3AIAN BO3JICUCTBUS
XUMHYECKOTO 3arpsi3HEeHUs Ha
OKPYKaIOIIYIO
cpeny.llpuBoasaTnpumepsl
MEXIyHApOJAHOTO COTPYJAHHYECTBA B
00acTH OXpaHBl OKPYKAIOMIEH CpeIbl
OT XUMHUYECKOTO 3arps3HEHUS

Oﬁoﬁme}me 3HAHUH MO0 XUMHUH 32 Kypc¢ OCHOBHOM 1Ko0Jbl. IloaroroBka k OCHOBHOMy rocyiapCTB€HHOMY 3K3aMEHY

(012) (10 4)

56

BemtecTBa

O06001aroIui
YpOK

[IpeacraBnsroTHHGOPMALIMIO IO TEME
«ITepnoanmueckmnii 3aKOH "
Ilepuonuueckas  cucrema J[. .
MenzeneeBa B CBET€ TEOPUU CTPOECHUS
aToMay B BUJIE TAOJHII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM YUCJIE C TPUMEHEHUEM
cpeacts MKT. BuIMosHSAIOT TeCTOBbBIE
3a7aHus o
teme.[IpeacraBiastoTHHGOPMALIHIO  T10
TeMe «Buabl XUMHYECKHMX CBsI3ed U
TUIBl  KPUCTAUIMYECKUX  PELIETOK.
B3anmocBA3b CTpO€HHSI W CBOWCTB
BEIIECTB» B BHJEC TaOJHUIl, CXeM,
OTMOPHOTO KOHCIIEKTa, B TOM 4YHCIIE C
npuMmeHeHneM cpeacts MKT

58

XUMUYECKUEepeaKIuu

O06o0maronnii
YPOK

[IpencraBiasioT UHPOPMAIUIO MO TeMe
«Knaccudukanus XuMHUECKUX peaKIuii




[0 pa3iMyHbIM Mpu3zHakaM. CKOpOCTb
XUMHUYECKUX PEaKIil» B BUAE TaOHIL,
CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE
c MIPUMEHEHUEM CpENCTB
UNKT.BpINOJHSIOT TECTOBBIE 3aJaHUSI 110
teme. XapaktepuzytotOBP, okucnurensb
Y BOCCTAHOBUTEb.

59 OCHOBBI O6o0marommii XapakTepu3yrT o0ImIe, 0cCOOCHHBIE U
HEOPraHUYeCKOU YPOK WHJUBHUyaJIbHbIE CBOWCTBA KHCIIOT,
XUMHH OCHOBaHUH, coJieH B CBETE TEOpPUU
60 OCHOBEI O060061aroumi AIICKTPOJIUTHYCCKON
HEOpPraHUYECKON YpOK JUCCOLIUAIINU. APTYMEHTHUPYIOTBO3MOXK
XUMHH HOCTh MIPOTEKAHUS XUMHYECKHX
peakiuii B pacTBOpax 3IJIEKTPOIUTAX
ucxonas u3 yciaopuii. Kimaccuduiupyror
HEOpPraHMYECKHE BEIIEeCTBAa MO COCTaBY
5 cporictBaM. [ IpuBoasTIIpUMEDDI
Mpe/ICTaBUTENeH KOHKPETHBIX KIacCOB U
IpYII HEOPraHMYECKUX BEIIECTB
61-62 [ToBTOpenue u 0000meHne mo | KomMOMHMpPOBaHHBI BBITTOTHAIOT TECTHI M yIIpaKHEHUS,
reme. [loaroroBka k 1 ypoK peLIanT3a1a4uu 110 TEME.
KOHTPOJILHOM paboTe [TpoBoasT OLIEHKY  COOCTBEHHBIX
JOCTH)KEHUH B YCBOSHHH TEMBI.
KoppektupyroT cBou 3HaHUs B
COOTBETCTBHH C TUIAHUPYEMBIM
pe3yabTaTOM
63 KonTponbsHast paboraNed Ypok KOHTpOIIs [TpuMeHSIOT Ha IPAaKTHUKE paHee
["omoBast KOHTpOJIBHAS paboTa M3YyYeHHBIN MaTepua, padoTas 1mo
rpynmnaMm ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
CII0)KHOCTH, BBITIONHSIOT KOHTPOJIbHYIO
pabory.
64 IAHAJTN3 KOHTPOJBHOM paboTHI. KoppektupyroT cBou 3HaHUs
ITonBeneHme UTOTOB TOIA.
65-68 Pe3epBHOE BpeMmsl
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