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[NOACHUTEJIBHAA 3AIINCKA

OcHamienue s WU3y4eHUs] XUMHUHU TIPEJICTABICHO B BHUJE JIEMOHCTPAIMOHHOTO OOOpYIOBAaHMS, KOMIUIEKTa XUMUUYECKHX
PEaKTUBOB C HEOOXOAUMBIM 000PYAOBaHUEM U3 OOIIEr0 KOMIUIEKTA MOCYIbI U1 000PYIOBAHUS IJIsl YYCHUYECKUX OTBITOB U KOMIUICKTA
KOJIJICKITU.

JIeMOHCTpAIIMOHHBINH HAKCIIEPUMEHT SIBJISIETCS BAXXHOW YacThl0 OOYYEHHS XMMHHU. 3/1eChb Ba)XXHO IMOMHUTh, YTO TPHU €ro
MPOBEACHUH 0053aTEIHHO JOJDKHBI OBITH COOTIOIEHBI BCE HEOOXOIUMBIE ATAITbI:

-TIOCTaHOBKA I1EJTM KCIIEPUMEHTA,

-OMHMCaHNe HEOOXO0IMMOTO ISl €T0 BBITIOIHEHUS 000PY/I0BaHUS U PEAKTHBOB,

-TUTAaHUPOBAHUE TTOPSIKA TTPOBEACHMUS,

-OITMCaHKE UCXOIHBIX BEICCTB,

-IIPOTHO3UPOBAHKUE OXKUAEMBIX B PEAKIIMOHHON CMECH M3MEHEHUH U Pe3yIbTaTOB AKCIIEPUMEHTA,
-OMKMCaHNE U3MEHEHUM, TPOM3OIIEIIITNX C BEIIECTBAMH,

-(hOopMyIHpPOBKa BEIBOJOB M3 IKCIIEPUMEHTA,

-CO3/JaHUE PUCYHKA IKCTICPUMEHTAIBPHON YCTAHOBKH M COCTaBIICHUE YPAaBHEHHS PEaKIUH.

BaxneimmM HampaBiIeHHEM KaK JEMOHCTPAIMOHHOTO, TaK M YYCHHYECKOTO 3KCIEPHUMEHTa JOJDKHO CTaTh HCIIOJIb30BAaHHE
nudpoBoi JadbopaTopuu, KOTOpas MO3BOJISIET OPTaHU30BATh XUMHUUECKHH SKCTIEPUMEHT Ha MPUHIIUIIMAIBHO HOBOM YPOBHE, IIEPEHUTH OT
KaueCTBCHHOM OILICHKW HAOJI0/IaeMbIX SBJIEHUN K CHCTEMHOMY aHAIM3y KOJIMYECTBEHHBIX XapakTepucTuk. [Ipu padoTe ¢ marunkamu
nudpoBoii 1abopaTopun 0OecTIeUnBaAETCs aBTOMATU3HPOBAHHBIN cOOp M 00pabOTKa JAaHHBIX, X0 SKCIIEPUMEHTA MOXKET OTOOPaKATh Cs
B BUJE TpaUKOB WM TOKa3aHUH MPHOOPOB, a pe3ylbTaThbl SKCIEPUMEHTOB MOTYT COXpaHSThCS ANUTENbHOE BpeMmsa. Haubonee
aKTyaJIbHBIM JJI1 XUMHUH SBJISIETCS IEPEX0/]] K KOJTMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIH MOKHO MPOUJUTIOCTPUPOBATH CIETYIOIIUMU
MpUMepaMu: U3ydeHHe CTPOSHUs IUIaMeHH, onpeenenne pH B pa3HbIX cpefax, OnmpeeieHne CKOPOCTH PEAKINK, U3y4YEeHUE BIUSHUS
KOHLIEHTPALIMU U TEMIIEPATyphbl Ha CKOPOCTh PEAKIIHH.

IInanupyemsble pe3yJbTaTbl OCBOCHHS y4eOHOI0 nmpeaMera «XuMus»

JIn4yHOCTHBIE pe3yabTaThl

1) BocmuTaHWE POCCHICKOW TPaKAAHCKOW WICHTUYHOCTH: MAaTPHOTH3MA, YBaKeHHs K OTedecTBy, NPOLLIOE W HACTOSIIEE
MHOTOHAIMOHAIBHOIO Hapoja Poccun; oco3HaHMe CBOEH ATHUYECKOM MPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKa, KYJIbTYPBl CBOETO
Hapo/Jia, CBOEro Kpasi, OCHOB KyJIbTYpHOT'O Hacjieausl HapoJoB Poccun 1 uenoBeuecTBa; yCBOEHUE I'yMaHUCTHUECKHUX, IEMOKPATUYECKUX



Y TPAJAUIMOHHBIX IIEHHOCTEW MHOTOHAIMOHAHLHOTO POCCHICKOTO OOIIECTBAa; BOCIIMTAHNE YYBCTBA OTBETCTBEHHOCTH W JOJTa MEpe.
Pomunoii;

2) popMUpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YUYCHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYalOUIMXCS K CaMOPa3BUTHIO W
caMo00pa30BaHHUI0O HA OCHOBE MOTHBAIMM K OOYYCHHUIO W TIO3HAHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHUIO JaIbHEUIICH
WH/IMBHYAIbHOM TPAaeKTOPUH 00pazoBaHus Ha 6a3e OPHEHTHPOBKHU B MUpE Tpodeccuii u npodhecCHoOHaIbHBIX MPEANOYTEHHIH, ¢ YIETOM
YCTOﬁqHBLIX IMO3HAaBATCJIbHBIX UHTCPECOB, a@ TAKIKC Ha OCHOBC (bOpMI/IpOBaHI/Iﬂ YBAXKXHUTCIIBHOI'O OTHOIICHUA K TPYAY, Pa3BUTUS OIIbITA
ydacTtusa B COOUAJIIBHO 3HAYUMOM TPYIC,

3) bopmupoBaHUE MEITOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIICCTBEHHOMN
MIPAKTUKH, YIUTHIBAOIIETO COMUATBHOE, KYIbTYPHOE, SI3BIKOBOE, TyXOBHOE MHOT000Opa3He COBPEMEHHOTO MHPA;

4) hbopMupOBaHHE OCO3HAHHOTO, YB@KUTEIBHOTO M JOOPOKEIAaTEIbHOTO OTHOIICHHS K JPYrOMy 4YelIOBEKY, €ro MHEHHIO,
MHPOBO33PEHHIO, KYJIbTYpPE, A3BIKY, BEPE, IPAXKAAHCKON NMO3ULHUHU, K UCTOPUH, KYJIbTYPE, PEJIUTUN, TPAAULMAM, SA3bIKaM, EHHOCTSIM
HapoJ10B Poccun n HapoJa0B MHpPaA, TOTOBHOCTHU U CIIOCOOHOCTH BECTHU Juajior ¢ JpyruMu JIr0AbMu U J1O0CTUT'aThb B HEM B3aNMMOIIOHHUMAaHMUA,
5) ocBOoCHHME COIMATBHBIX HOPM, TIPABUIT IOBEACHHUS, POJICH U GOPM COIMATLHON )KU3HH B TPYIIIIAaX U COOOIIECTBAX, BKIFOYAs B3POCIIbIC
Y COIMATTLHBIC COOOIIECTBA; YIaCTHE B IIIKOJLHOM CaMOYITPABIICHUH U OOIIECTBEHHOH KU3HU B TIPEJIEIIaX BO3PACTHBIX KOMIICTCHIIHI C
Y4ETOM PETrHOHATbHBIX, STHOKYJIBTYPHBIX, COIIMAILHBIX M SKOHOMHUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOpPAJIBHOTO CO3HAHUS M KOMIICTCHTHOCTH B PEIICHUM MOPAIbHBIX MPOOJeM Ha OCHOBE JIMYHOCTHOTO BBIOODA,
(¢bopMHpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IMOBEJCHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHBIM
MOCTYIIKaM;

7) popMupoBaHHE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIICHWM W COTPYJAHHYECTBE CO CBEPCTHUKAMH, ICTHMH CTapIIero U
MJIQJIIIET0 BO3pacTa, B3POCIBIMU B Ipoliecce 00pa3oBaTeIbHON, 00IIECTBEHHO MOJIE3HOH, yueOHO -UCClIeJ0BATENbCKOM, TBOPUECKON 1
JIPYTUX BUAOB JESTEIBHOCTH;

8) popMupoBaHue IEHHOCTH 3A0POBOr0 M 0E30MacHOro 00pas3a >KU3HH;, YCBOCHHE MPAaBUJI WHIMBHIYAIHLHOTO M KOJUIEKTHBHOTO
0€30MacHOTO MOBEICHUS B UPE3BbIUANHBIX CUTYAIUAX, YTPOKAIOIINX JKU3HH U 3I0POBBIO JIIOJIeH, IPaBUJI MOBEICHUS HA TPAHCIIOPTE U
Ha J0oporax;

9) popMupoOBaHUE OCHOB KOJIOTHUECKON KYJIbTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 9KOJOTHUYECKOTO MBIIILJICHHUS, Pa3BUTHE
OTIBITa PKOJIOTHYECKH OPHUEHTUPOBAHHON pedIeKCUBHO-OLIEHOUYHOM U MPAKTUYECKON NIEeATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

10) oco3HaHKe 3HAYECHUS] CEMbH B )KU3HHU YEIIOBEKA U OOIIECTBA, IPUHATHE IEHHOCTH CEMEHHO JKU3HH, YBAKUTEIBLHOE U 3a00TIMBOEC
OTHOIIICHHE K YWICHAaM CBOEH CeMbU;

11) pa3BuTHE 3CTETHYECKOTO CO3HAHHUS Yepe3 OCBOCHHE XYI0XKECTBCHHOTO HACJCIuss HapogoB Poccuu W MHpa, TBOPYECKOM
NEeSITENEHOCTH SCTETUUECKOTO XapakTepa.

JInaHoCTHBIE pe3ynbTaThl 0cBOeHUST OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBI OCHOBHOTO O0IIIEro 00pa3oBaHMs OTPakaroT:

1. POCCHﬁCKyIO rpaXxJAaHCKYyIO0 HACHTUYHOCTDb (HanI/IOTI/BM, YBAXKCHHUC K OTC‘-ICCTBy, K [MIpOIIJIOMY U HACTOAIIECMY MHOTOHAIIMOHAJIBHOT'O
HapoJa POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTU H O0JIr'a IICPCH POHHHOﬁ, I/IIICHTI/I(I)I/IKaI_II/ISI cebs B KauecTBe TpaXJaHruHa POCCI/II/I,
CY6’LCKTI/IBHa${ SHAYUMOCTDb HUCIOJIB30BAaHUA PYCCKOTO $A3blKa M SA3BIKOB HApPOAOB POCCI/II/I, OCO3HAHUC U OINYHICHHC JIMYHOCTHOM
CONIPpUYACTHOCTHU CyI[B6e pOCCHﬁCKOFO Hapozla). Oco3HaHue STHUYECKOU MNPpUHAJICIKHOCTH, 3HAHUEC UCTOPUH, A3bIKA, KYJIBTYPhI CBOCTO



HapoJa, CBOEr0 Kpas, OCHOB KyJIbTypHOrO Hacieaus HapoloB Poccum u dyenoBedecTBa (MACHTUYHOCTH YEJIOBEKA C POCCHUCKOM
MHOTOHAIIMOHAIBHON KYJIbTYpO#, CONPUYACTHOCTh MCTOPUM HAPOJOB U TOCYJApCTB, HAXOAMBIIMUXCS HA TEPPUTOPUHU COBPEMEHHOMN
Poccun); unTepropusaiysi ryMaHUCTUUECKUX, JTEMOKPATUUECKUX U TPAJULMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCHICKOIO
obmectBa. OCO3HAHHOE, YBAXHUTEIHHOE M JOOPOIKEIATENIbHOE OTHOIICHHWE K HCTOPUH, KYJIbTYPE, PEIHUTHH, TPAAUIUSAM, S3bIKAM,
LIEHHOCTAM HapoJ10B Poccuu 1 Hapo10B Mupa.

2. I'0TOBHOCTb U CIIOCOOHOCTH OOYUAIOUIUXCA K CAMOPA3BUTHIO U caMOOOPAa30BaHHIO HA OCHOBE MOTUBALIMU K OOYUEHUIO U NTO3HAHUIO;
TOTOBHOCTb U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOEHHUIO JAlbHEWIIEH MHANBUIYaIbHOW TpaeKTOpuu oOpa3oBaHMs Ha Oaze
OPUEHTUPOBKU B MUpe npodeccuil U npophecCHOHATbHBIX MPEANOYTEHNUN, C YUI€TOM YCTOMUUBBIX IO3HABATENIbHBIX HHTEPECOB.

3. Pa3zBuToe MopajibHOE CO3HAHHUE U KOMIIETEHTHOCTh B PEIIEHUH MOPAJIbHBIX ITPOOJIEM Ha OCHOBE JINYHOCTHOTO BbIOOpa, (POpMUPOBaHKE
HPAaBCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IOBEJIEHUS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IOCTYIKaM
(ctocoOHOCTHh K HPaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHIO; BEPOTEPIMMOCTD, YBaXKUTEIbHOE OTHOIIEHUE K PETUTMO3HBIM YYBCTBaM,
B3TJISJ1aM JIFOJIEM MJTM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MODAJIU, HDAaBCTBEHHBIX, TyXOBHBIX HJEAIOB, XPAHUMBIX B KYJIBTYPHBIX
Tpaauuusax HapoJoB Poccuu, TOTOBHOCTP Ha HMX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHUYEHHUIO B TIOCTYIIKAaX, IOBEICHHH,
PacTOYUTENILHOM MOTPEOUTENbCTBE; CHOPMUPOBAHHOCTh MPEJCTaBICHUH 00 OCHOBaX CBETCKON 3THUKU, KYJIbTYPbl TPAAMIIMOHHBIX
penurui, uX poJid B pa3BUTUU KYJIbTYphl U UCTOpUH Poccuu 1 yenoBedecTBa, B CTAHOBIEHUH T'PaXXIaHCKOTO OOLIECTBA U POCCUNCKOM
rOCyJapCTBEHHOCTH; IIOHMMaHME 3HAYEHUS HPABCTBEHHOCTH, BEpPbl M pEIMIUM B JKM3HM 4EIOBEKAa, CEMbU M OOIIECTBA).
ChopMUPOBaHHOCTb OTBETCTBEHHOI'O OTHOLIEHMS K YYEHHUIO; YBAKUTEIBHOI'O OTHOLIEHHS K TPYyAy, HAJU4Me OMNbITa y4dacTus B
COLIMAJIBHO 3Hau4uMOM Tpyzae. Oco3HaHME 3HAYEHUS CEMbU B JKM3HU 4YEJIOBEKAa M OOLIECTBA, MPHUHATHE LIEHHOCTU CEMEHHOI >KM3HH,
YBaKUTEJIBHOE U 3a00TJIMBOE OTHOLLIEHHE K YWIEHAM CBOEH CEMbH.

4. CpopMHUPOBAHHOCTh LIEJOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOLIECTBEHHON
IIPAKTUKH, YYUTHIBAIOIIETO COLMANIBHOE, KYJIBTYPHOE, I3bIKOBOE, TyXOBHOE€ MHOI000pa3re COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBa)XXUTEIbHOE M J0OpOXKEIaTeIbHOE OTHOLIEHHWE K JPYroMy 4eJOBEKYy, €ro MHEHHIO, MHUPOBO33PEHHIO, KYJIbTYPE,
A3bIKY, Be€pe, TI'PAKJAHCKONH MMO3MIMU. ['OTOBHOCTP M CIIOCOOHOCTH BECTH JUAJOr C JPYFUMH JIIOJbMH U JOCTHraTb B HEM
B3aMMOTIOHMMAaHUs (MIEHTU (UKL ce0sl KaK MOJHONPABHOTO CYObEKTa OOIEHHsI, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a napTHepa
[0 JIMAJIOTy, TOTOBHOCTh K KOHCTPYMPOBAHUIO 00pa3za JOMYCTUMBIX CIIOCOOOB JMaiora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO Ipoliecca
JMajora Kak KOHBEHIIMOHUPOBAHUS UHTEPECOB, IPOLEAYP, FTOTOBHOCTh U CLIOCOOHOCTh K BEJICHUIO IIEPErOBOPOB).

6. OCBOEHHOCTh COLMAJIIBHBIX HOPM, IIPAaBUII MOBEIEHHs, poJjieil 1 (opM cOLMabHON KU3HU B IpyNIax M cooOllecTBax. YuyacTue B
IIKOJBHOM CaMOYIpPaBJICHUM U OOIIECTBEHHOM JKM3HUM B IpeAeiax BO3PACTHBIX KOMIIETEHIMH € Y4eTOM peruoHajbHbIX,
STHOKYJBTYPHBIX, COIIMATIBHBIX M IKOHOMUYECKHX 0COOEHHOCTEH ((OpMHUPOBAHUE TOTOBHOCTH K YYAaCTHIO B IIPOIECCEe YIOPSI0UCHHS
COLIMANIBHBIX CBSI3€H U OTHOILLIEHHIA, B KOTOPBIE BKIIFOUEHBI M KOTOPbIE POPMUPYIOT CAMHU YYaIlMecs ; BKIIFOUEHHOCTh B HETIOCPEACTBEHHOE
IpaXkJJaHCKO€ y4acTHe, TOTOBHOCTh Y4aCTBOBATh B JKU3HEAEATEIBHOCTHU MOIPOCTKOBOTO OOIIECTBEHHOTO 00BEANHEHMS, TIPOYKTUBHO
B3aMMO/IEHCTBYIOILETO ¢ COLUAIBHON CPEION U COLIMATbHBIMU MHCTUTYTaMU; UACHTH(QHKALNS ce0sl B KauecTBe CyObeKTa COIHAIbHbBIX
npeoOpa3oBaHuil, 0CBOEHHE KOMIIETEHTHOCTEH B cpepe OpraHn3aTopCKON AeATeNbHOCTH; HHTEPHOPU3ALHs IEHHOCTEH CO3UIATEIbHOTO
OTHOIIEHHSI K OKpYXAlOLIeW IEHCTBUTEIBHOCTH, LIEHHOCTEW COLMAJIBHOIO TBOPYECTBA, IIEHHOCTH NPOAYKTUBHON OpraHu3aluu
COBMECTHOHM JAEATEIbHOCTH, CaMOpEaJ3allid B TPYNNE M OPraHu3alli{, LEHHOCTH «IPYroro» Kak paBHOIPABHOIO IAapTHEpA,



(dbopMHpOBaHHE KOMIICTECHIIMI aHaliM3a, MPOSKTUPOBAHUS, OpraHW3allMi JCATEIbHOCTH, pedIeKCHH W3MEHEHUH, CcrmocoboB
B3aMMOBBITOJJHOTO COTPYJHHYECTBA, CIOCOOOB peann3aii COOCTBEHHOTO JUIEPCKOTO MTOTEHIINANA).

7. ChopMHUPOBAHHOCTH IIEHHOCTH 370POBOrO M 0€30MacHOr0 o0pasza KU3HW; WHTCPUOPHU3ANMWS NPABWI HWHIAWBHIYaTHLHOTO H
KOJUIEKTUBHOIO O€30I1aCHOI'0 IIOBCACHUA B I~Ip€3BI)I‘-IaI\/'IHI)IX CUTyallUAX, YTPOXAOMIUX XKU3HU U 3J0POBbBIO JHOIICﬁ, IMpaBUJI MOBCACHUA
Ha TPAHCIIOPTE U HA JOpOTax.

8. Pa3BUTOCTh OSCTETHYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYNI0KECTBEHHOTO Haciemusi HapoJoB Poccum u Mupa, TBOpUYECKOU
JESITEILHOCTH ACTCTHYECKOTO XapakTepa (CIOCOOHOCTh IMOHMMATh XYJAOXKECTBEHHBIC MPOU3BEICHUS, OTPAKAIONINEC pa3HBIC
ATHOKYJBTYPHBIE TPAaTUIMH; CPOPMUPOBAHHOCTh OCHOB XY/I0KECTBEHHON KYJIbTYphl OOyJaIONIMXCs KaK 4acTU MX oOuIeil 1yXOBHOMI
KYJIBTYPBI, KaK 0CO00TO Croco0a MO3HAHUS KH3HH M CPEJCTBA OpPraHU3aIllK OOIIEHHS; ICTETHYECKOE, IMOIMOHAIBFHO-IIEHHOCTHOE
BHJICHUE OKPYKAOIIEr0 MHpPA; CIIOCOOHOCTh K 3MOITMOHATHHO-IICHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPAKCHHUIO M OPUCHTAIIUU B
XYZ0KECTBEHHOM U HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYpHI; YBa)KEHNUE K UCTOPUU KYJIbTYpbl cBoero OteuecTBa, BEIpXKEHHON B TOM
YHCJIC€ B IMOHMMAaHUWKU KpaCOTbl YCIIOBCKA, HOTpe6HOCTB B O6HI€HI/II/I C XYHOXKCCTBCHHBIMU IIPOU3BCIACHUAMMU, C(bOpMI/IpOBaHHOCTB
AKTUBHOI'O OTHOLICHUWA K TpaaAUuLUsAM XYHOX(GCTBGHHOﬁ KYyJIbTYPbI KaK CMBICJ'IOBOI\/'I, 3CTETUUECKON U JIMYHOCTHO-3HAUUMOU HeHHOCTI/I).
9. ChopMUPOBAHHOCTh OCHOB IKOJIOTHYECKOH KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO JKOJIOTHYECKOTO MBIMUICHUS,
HaAaJIMYUEC OIIbITA 3KOJOTUYCCKU OpHeHTHpOBaHHOﬁ pe(b.]'[eKCI/IBHO -OHeHO‘-IHOﬁ u HpaKTquCKOfI ACATCIIBHOCTU B ) XKM3HCHHBIX CUTyallUsAX
(rOTOBHOCTH K MUCCIICIOBAHHIO TIPUPOJIBI, K 3aHITHSAM CEIIbCKOXO3IHCTBEHHBIM TPYIOM, K XYI0KECTBEHHO-ICTETUIECKOMY OTPaKEHUIO
MPUPOJIBI, K 3aHATHUSIM TYPU3MOM, B TOM YHKCIIE SKOTYPH3MOM, K OCYIIECTBICHHIO IPUPOIOOXPAHHOM JEATSILHOCTH ).

10. ChopMHpOBaHHOCTH AHTUKOPPYIIIHOHHOTO MHUPOBO33PEHUS U ITPABOBOM KYJIbTYPHI, MOBBIIICHUE YPOBHS MPABOCO3ZHAHUS TPaXKIaH
Y TIOMYJISIPU3aIUs aHTUKOPPYIIIIMOHHBIX CTAHIAPTOB MOBEICHHS, OCHOBAHHBIX HAa 3HAHUIX OOIIUX MPaB U 00sM3aHHOCTEH:

-yceoeHUe 2YMAHUCIMUYECKUX, 0EMOKDAMUYECKUX U MPAOUUUOHHDIX YEeHHOCH el MHOZOHAUUOHATIbLHO20 POCCUTICKO20 00Uecmea;
-0Cc60€HUEe COUUANbHBIX HOPM, NPAGU NOGEOeHUs, POJiell U (YopM COUUATbHOU HCUZHU 8 ZPYRRAX U COOOUleCmeax, GKIUan
83pocible U COYUAIbHBLE COOOUWeCmad;

-pazeumue MoOpAaIbHOZ0 CO3HAHUA U KOMHEMEHMHOCMU 6 peuleHUU MOPANbHbLIX NPOOIeM HA OCHO8e JTUYHOCHIHOZ0 8blOOpa,
dopmuposanue HpPABCMBEHHBIX YYBCME U HPABCMEEHHO20 NOGEOCHUA, OCO3ZHAHHOZ0 U OMBEHICMEEHHO20 OMHOWEHUA K
COOCMEHHBIM ROCHYRKAM;

-¢hopmuposanue 0cHO6 NPABOCOZHAHUA OJ151 COOMHECEHUA COOCMBEHHO20 NOBEOEHUS U ROCHYNKO8 OPY2UX J100¢€ll C HDABCH BEHHBIMU
YEHHOCMAMU U HOPMAMU NOBEOCHUs, YCHAHOGIEHHbIMU 3aKoHoOamenbcmeom Poccuiickoit ®edepauuu, yoexncoennocmu 6
HeoOXo0umMocmu 3auuuams NnPAGONOPAOOK RNPABOBLIMU CROCOOAMU U CPeOCMEAMU, YMEHUI pPeanau306bvléams OCHOGHbLE
coyuanvHvle poau 6 npeoenax ceoeil 0eecnocooHocmu.

JINYHOCTHBIMM Pe3yabTATAMM U3yYEHUS MpeaMeTa « XUMUS SBISIOTCS CIeIYIOIINE YMEHHUS:
8-t knacc

Oco3HaBaTh CAUHCTBO U MCJIOCTHOCTH OKPYXKAKOIICTO MHUpPA, BO3MOXHOCTH C€ro IIO3HABACMOCTU U OOBSICHUMOCTH Ha OCHOBE
JOCTHKEHMI HAayKH.
IloctenenHo BBICTpAaNBATh COOCTBEHHOEC [CJIOCTHOC MUPOBO33PCHUC!



OCO3HaBaTb HOTp€6HOCTB U T'OTOBHOCTSB K caM006pa3013aHmo, B TOM 4YHMCJIC U B paMKax CaMOCTOSATEIbHOM JACATCIIBHOCTHU BHEC IIIKOJIBI,
OLCHUBATDH JXU3HCHHBIC CUTyallUH C TOYKU 3PpCHUA 0e30I1acHOro 06pa3a JKU3HHU U COXPAaHCHHA 3JO0POBbA;

OIICHUBATDH FKOJIOTUYECKUN PUCK B3aUMOOTHOIIICHUH Y€JI0OBEKA U TPUPOJIBI.
DopMHUPOBATH HKOJIOTHYECKOE MBINLJICHUE: YMEHUE OIEHUBATh CBOIO JICATEIBHOCTh U MOCTYIKU JIPYTUX JIIOJEH ¢ TOYKHU 3PEHUS
COXPAaHEHHUsI OKPYKAIOIllel CpeJibl - FapaHTa )KU3HU U 0JIaronoJiyyus Jrojiei Ha 3emiie.

9-11 knacc

[TocrenenHo BeICTpauBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHE:

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ue THIIOB MHPOBO33PEHUS, OOIIECTBEHHBIX, PETUTHO3HBIX, aTCUCTHYECKUX, KYIbTYPHBIX
TpaJMIINI, KOTOPBIE ONIPEACIISIOT pa3Hbie 0OBSICHEHHS TTPOUCXOIAIIETO B MUPE;

— ¢ y4€TOM 3TOr0 MHOTO00pa3usi MOCTENEHHO BHIPAOATHIBATH CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIC >KM3HEHHBIE BOIPOCHI,
KOTOPbIE CTAaBUT JIMYHBIN )KU3HEHHBIHN OTIbIT;

— YUUTHCA MPU3HABATH MPOTUBOPEUYNBOCTh U HE3aBEPIIEHHOCTh CBOUX B3TJISI0B HA MUP, BO3MOKHOCTh MX U3MEHEHUS.

YYuThCS HCMOIB30BaTh CBOM B3TJISABI HA MHUP JUIS OOBSICHEHHUS Pa3IMYHBIX CUTYaIlud, PEIICHHWS BO3HHUKAIONIUX TPOOIeM u

W3BJICUYCHHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHl, HAXOAUTh W H3y4yaTh B Y4eOHMKax IO pa3HbIM IpeaMeTaM MarepHuai (M3 MaKCUMyMma), UMEIOIIui
OTHOIIIEHHE K CBOUM HHTEPECAM.

Hcnonb30BaTh CBOM MHTEPECHI U1 BEIOOpA MHIMBUYATbHOM 00pa3oBaTeIbHON TPaeKTOpUU, MOTEHIIMAIBHON Oyayliel mpodeccuu
U COOTBETCTBYIOIIETO MPO(UILHOIO 00pa30BaHUsl.

[IproOperath ONBIT y4acTus B Jejiax, IPUHOCAIIUX MOJIb3Y JIFOJISM.

VYuThcsd CaMOCTOSTEIHHO BBI6I/IpaTB CTWJIb NOBCIACHUA, IIPUBBIYKH, O6CCHC‘II/IBaI-OH_II/I€ Oe30macHbBIN 06p33 JKHU3HU U COXPAHCHUC
3A0POBbA — CBOCTO, a TAKIKE OIM3KHUX HIOHCﬁ H OKpYyIKaromux.

YuuThCca caMOCTOSATEIHLHO MNPOTUBOCTOATh CUTyAllUSAM, IMPOBOLUPYIOMIMM Ha IOCTYIIKH, KOTOPBIC YI'POKAKOT 0€30IIaCHOCTH U
3A0POBbIO.

BLI6I/IpaTb IMOCTYIIKH, HALCJICHHBIC Ha COXPAHCHUC U 6epe>I<Hoe OTHOIICHUE K IIPHUPOAC, 0COOEHHO )KHBOﬁ, n3oeras
MMPOTUBOIIOJIOKHBIX ITOCTYIIKOB, IIOCTCIICHHO YYA4Ch U OCBanBasA CTPATCIUIO PALIMOHAJIBHOT'O IPHUPOAOIIOJIb30BaAHUA.

Yauthes y6e)KI[aTB Apyrux JIIoJel B HeO6XOI[I/IMOCTI/I OBJIaACHUA CTpaTeFHeﬁ palOHAJIILHOTO ITPUPOAOIIOJIb30BAHUA.
Hcnonp30BaTh 3KOJIOTMYECKOE MEBIILICHUE IS BBI60pa CTpaTerun COOCTBEHHOTO MOBEICHUS B KAa4€CTBE OJHOM M3 LIEHHOCTHBIX
YCTaAHOBOK.

Cpeocmeom pazeumus TMYHOCTHBIX PE3yAbTATOB CIY)KaT yueOHBIH MaTepuai U MPOIYKTHUBHBIC 3a/1aHUs yueOHMKA, HAlleTICHHBIC Ha
6-10 TUHUIO Pa3BUTHA — YMEHHE OIIEHUBATh TMOBEJICHHE YEJOBEKAa C TOUKH 3PEHHUS XUMHUYECKOW OE30MacHOCTH MO OTHOIICHHIO K
YEJIOBEKY U MPUPOJIE.



MeranpeaMeTHble pe3yabTaThl

1) yMeHHe caMOCTOSTENIFHO ONPEACIATH 1IEJH CBOSTO OOYUYCHUS, CTABUTh U (POPMYIIMPOBATH s ce0s HOBBIC 33/1a4u B y4&0e u
ITI03HABATEJIBHOU I€ATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECH! CBOEH MIO3HABATEIBHOMN ACSITEIBHOCTH;

2) yMEHUE CaMOCTOSTENILHO IUIAHMPOBAaTh WYTH JOCTIDKCHHS LeNiei, B TOM YHUCIC albTCPHATHBHBIC, OCO3HAHHO
BbIOMpaTh HanboJiee F3PPEKTUBHBIE CIIOCOOBI PEelICHHUs Y4eOHBIX U MO3HABATEIbHBIX 331a4;

3) yMEHUE COOTHOCUTH CBOM JICHCTBHUS C IUIAHHUPYEMBIMH pe3yJbTaTaMH, OCYIICCTBISATh KOHTPOJb CBOCH IEATEILHOCTH B
rpolLecce JOCTUKEHHS Pe3yNbTaTa, ONPeleNsiTh CIOCOObl AeWCTBUN B paMKaX MPEAI0KEHHBIX YCIOBHI U TpeOOBaHHM, KOPPEKTUPOBATH
CBOU JICMCTBUSA B COOTBETCTBUHU C U3MEHSIONIEHCS CUTYALINEN;

4) ymMeHHe OLleHUBATh MPABUILHOCTh BHIMOJIHEHUS yUeOHOU 3a/1aui, COOCTBEHHBIE BO3MOXHOCTHU €€ PEeIIeHNUS;

5) Bi1ajieHHe OCHOBAaMH CAMOKOHTPOJIS, CAMOOILICHKH, MTPUHSITHS PEIICHUH M OCYIIECTBICHUS OCO3HAHHOTO BBIOOpA B yUEOHOH U
MMO3HABATEIHLHOM JICSITEIbHOCTH,

6) yMeHue OTpeneNaTh MOHATHS, CO3/1aBaTh 00O0OIEHHS, YCTAHABIMBATh AHAJIOTHH, KIACCH(UIUPOBATH, CAMOCTOSTEIBHO
BBIOMPATh OCHOBAaHMS M KPUTEPUU JUId KJIAcCHU(PUKALMM, YCTAaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUThH JIOTHYECKOE
paccykJeHHe, yMO3aKIIoUeHHe (MIHIYKTUBHOE, IEJyKTUBHOE MU II0 aHAJIOTMH) U JIeJIaTh BHIBOJIBL;

7) yMeHHe co3JaBaTh, IPUMEHITh U MPeoOpa3OBHIBATh 3HAKM M CHUMBOJIBI, MOJEIM W CXEMbl AJIS PEUICHHUS Y4EOHBIX U
[TO3HABATENbHBIX 337134,

8) cMBICIIOBOE UTCHHUE;

9) yMeHHe OpraHH30BBIBATh Y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JCATEIBHOCTh C YUUTENIEM U CBEPCTHUKAMHU; PabOTaTh
MHIUBHIYAIbHO M B IpYyIIe: HaXOJuUTh OO0Ilee pellieHue M paspeuaTb KOH(QIMKTBI Ha OCHOBE COIJIACOBAaHMS MO3ULUM M yuéTa
UHTEpECOB; (OPMYIUPOBATh, APryMEHTHUPOBATh U OTCTAUBATH CBOE MHEHUE;

10) ymeHHE OCO3HAHHO HCIOJIB30BAaTh PEUEBBIC CPEICTBA B COOTBETCTBHHU C 3aJa4eii KOMMYHUKAIIMU ISl BBIPQKCHUSI CBOMX
YYBCTB, MBICJIEH M NOTPEOHOCTEH; IUIAHUPOBAHUSA M PETYISLUU CBOEH AEATENIBHOCTH; BIaJICHUE YCTHOW M NMHCbMEHHON peublo,
MOHOJIOTUYECKONW KOHTEKCTHOU PEYbIO;

11) bopmupoBaHue U pa3BUTHE KOMIETCHTHOCTH B 00J1aCTH UCTIOIb30BaHMS HH(POPMALIHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui
(nanee MKT— KoMIleTeHLIMH); pa3BUTHE MOTHBALMU K OBJIAJCHMUIO KYJIBTYpOM AaKTHBHOIO IOJIb30BAaHUS CJIOBapsSMU U JPYTUMHU
IIOMCKOBBIMH CUCTEMAMU;

12) ¢hopMupoBaHHE U pa3BUTHE IKOJOTUYECKOTO MBIIUICHUS, YMEHHE MPUMEHSTh €ro B MO3HABATEIbHON, KOMMYHUKATHBHOM,
COLIMAJIBHOM MPAKTUKE U MPO(ecCHOHAIBHOW OpUEHTALINH.

MertanpeaMeTHble pe3yinbTaThl, BKIOYAIOT OCBOCHHbBIE 00yUYarOIIUMUCS MEKIPEAMETHbIE TIOHATHS U YHUBEpCaJIbHbIE yueOHbIe
JeWcTBUS (peryasTUBHbBIE, TO3HABATEIbHbIC, KOMMYHHKATUBHEIE).

MemnpenMeTHHe NMOHATHHA



YcnoBuem popMHUPOBAHUS MEKITPEIMETHBIX OHATHH, HATPUMEP TAKUX KaK CUCTeMa, (akT, 3aKOHOMEPHOCTb, (DEHOMEH, aHAJIH3,
CHHTE3 SIBJISICTCS OBJIaIeHIE 00YJalOIMMICS OCHOBAMH YUTATEILCKOW KOMIETEHIIUH, IPHOOPETEHNE HAaBBIKOB pabOThI ¢ HH(POpPMAaLUEH,
ydacTue B IPOEKTHOM AESITEIbHOCTU. B OCHOBHOM 1IKOJIE HA BCeX MpeaMeTax MpoJoJkeHa padoTa o (OpMUPOBAHUIO U PA3BUTHIO
OCHOB YUTAaTeJbCKON KoMneTeHnu. O0yyaroluecs OBJIaJCI0T YTEHUEM KaK CPEJICTBOM OCYILIECTBIEHUS CBOUX AAJIbHEHIINX [1JIAHOB:
IIPOJIOJKEHHSI 00pa30oBaHMsI U caMO0Opa30BaHusl, OCO3HAHHOTO IUIAHUPOBAHMSI CBOETO aKTYaJIbHOI'O M NEPCIEKTUBHOIO Kpyra YTeHUs,
B TOM YHCJIE€ JOCYTOBOT0, MIOJATOTOBKHU K TPYJAOBOW U COLMAJIbHOM €ATENbHOCTU. Y BBITYCKHUKOB OyJeT cpopMUpOBaHa MOTPEOHOCTh
B CHCTEMAaTH4YE€CKOM YTEHMM KaK CPEJCTBE MO3HAHHUS MUpPA U ce0s B ’TOM MHUpE, rapMOHU3allMM OTHOIICHUN YesloBeKa U 0OIecTBa,
co3/IaHUU 00pa3a «IoTpPeOHOTO OYIYIIEroy.

[Ipu u3ydennn yueOHbIX IPEIMETOB 00yUarOIIMECs] YCOBEPUICHCTBYIOT IPUOOPETEHHBIE HA IEPBOM YPOBHE HABBIKM PadoOTHI €
uHpopmanuel 1 nonoyHAT ux. OHM cMOryT paboTaTh ¢ TEKCTaMH, IPeoOpa30BbIBaTh U MHTEPIPETUPOBATH COAEPIKAILYIOCS B HUX
nH(popMalnIo, B TOM YHUCIIE:

* CHUCTEMaTU3UPOBaTh, COMOCTABIATh, AaHAIM3UPOBaTh, 0000IIATH W HHTEPIPETHPOBATh HMHPOPMAILIMIO, COJIEpXKAIIYIoCs B
rOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATh TJIaBHYIO U M30BITOYHYIO MH(OPMAIMIO, BBIMOJHITH CMBICIOBOE CBEPTHIBAHME BBIJIETICHHBIX (DAKTOB, MBICIIEH;
MpeICTaBIATh UH(OPMALIHIO B CXKATOW ClIOBECHOU ¢opMe (B BHUJIE TUIaHA UM TE€3MCOB) U B HATJISHO-CUMBOJIMYECKOH (popme (B BUIE
TaOMILL, rpadMUeCKUX CXEM U Iuarpamm, KapT HOHATHI — KOHLENTYaJIbHBIX UarpaMM, OMIOPHBIX KOHCIEKTOB);

* 3aI0JIHATh U JOMOJHATH TaOJIMIIbI, CXEMBI, JUAarpaMMbl, TEKCTHL.

B xozae n3yuenus Bcex yaeOHBIX MPEIMETOB 00yJArONIUECs MPHOOPETYT ONbIT MPOEKTHOM AeATeIbHOCTH Kak 0c000# (hopMbI
yueOHOH paboThl, CHOCOOCTBYIOIIEH BOCIMTAHUIO CAMOCTOSTEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIIEHUIO MOTUBALIUH
U 3QPEKTUBHOCTH Y4eOHOH IEATENbHOCTH; B XOJI€ peajli3allii UCXOJHOIO 3aMbIciia Ha NMPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHEM
BBIOMPATH a/IeKBAaTHBIE CTOSIICH 3a7jaue CpeICTBa, IPUHUMATh PELICHHUs, B TOM YUCIIE U B CUTYalUsIX HeonpeaeaéHHoCcTU. OHu nosyyaT
BO3MO’KHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJbKUX BapUAHTOB PELICHUH, K MOUCKY HECTAaHIAPTHBIX PEIIEHHH, NOUCKY U
OCYIIECTBJICHUIO HanboJee NpueMiIEMOTro PELICHHUS.

B cootsercTBun @I'OC OOO BBIIENIAIOTCS TPU TPYIIIBI YHUBEPCATBHBIX YUEOHBIX IEHCTBUI: PEryIsITUBHbIE, [I03HABATEIIbHbIE,
KOMMYHUKaTHBHBbIE.

PeryasituBubie YY /|

1. YMeHue caMOCTOATENIBHO ONPEAEIATH eI 00y4eHUs, CTaBUTh U (OPMYJIUPOBATh HOBBIE 3a/1a41 B yueOe 1 I03HABATEIbHOM
JeATeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATENILHON AeATeIbHOCTU. O0y4aromuiicss CMOXET:

® aHAIM3MPOBATH CYIIECTBYIOLIUE U IUIAHUPOBATh OyAylne 00pa3oBaTeNbHbIE PE3yIbTATHI;

UACHTU(GHUIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPENEIIATh TIaBHYIO PoOIeMy;

BBIJIBUT'aTh BEPCUU PEIIEHUS MPOoOsieMbl, OPMYIHPOBATh TUIIOTE3bI, IPEIBOCXUIIATh KOHEUHBIN pe3ybTar;
CTaBMTb 1I€JIb ICATEIILHOCTH Ha OCHOBE ONPEAEICHHOM MPOOIeMbl U CYIIECTBYIOIIUX BO3MOXKHOCTEIH;
¢dopmynupoBaTh ydeOHbIE 331a4H KaK [Iaru JOCTHKEHUS NOCTaBIEHHON IIeNTU IS TeIbHOCTH;

e 00OCHOBBIBaTh IIEJIEBbIE OPHUEHTUPHI M MPUOPHUTETHI CCHIJIKAMH Ha ILIEHHOCTH, yKa3blBas M OOOCHOBBIBasl JIOTHYECKYIO
IIOCJIEOBATEIBLHOCTD LI1aroB.

2. YMeHHEe CaMOCTOSITENIbHO IIAHWPOBATH MYTH JOCTMXKEHUS Lieel, B TOM YHCIe albTepHATUBHBIE, OCO3HAHHO BHIOMPATH



HaubOonee 3 pekTuBHBIC CIOCOOBI PEIICHNUS YIeOHBIX U TIO3HABATEIBHBIX 3a/a4. O0YJaromuiics CMOXKET:

® OIpenesiTh He0OX0AMMBIE JIeHCTBHE(s]) B COOTBETCTBUH C y4eOHOM M TIO3HABATENBHOW 33/1a4el ¥ COCTABIIATH AITOPUTM UX
BBITIOJTHEHUST;

e 000CHOBBIBATh U OCYIIECTBIIATH BEIOOP HanboJiee 3PPEKTUBHBIX CLIOCOOOB pemIeHus y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

® OIpenesATh/HaX0IUTh, B TOM YMCIIC U3 MPEUIOKEHHBIX BapUAHTOB, YCIOBHS /IS BBITMIOJHEHHUS y4eOHOH U MO3HABATEIBHOM
3aJ1a4y;

e BBICTpauBaTh >KM3HEHHbIE IIAHBI HA KPAaTKOCPOYHOE Oyayilee (3asdBIIATH LIE€JIE€BbIE€ OPUEHTHUPHI, CTaBUTh aJECKBAaTHbIE UM
3aJlauM U Mpeasarath AeMCcTBUS, yKa3biBas U 000CHOBBIBAS JIOTHYECKYIO MTOCIIEI0BATEILHOCTD 11aroB);

e BbHIOMpaTh U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO MCKaTh CPEJICTBA/PECYPChl AJIsl PEIICHUs 3a/1auM/I0CTHXKEHUS
LeNH;

® COCTaBIIATH IUIaH pelIeHUs MpoOIeMbl (BBIOIHEHUS TPOEKTa, MPOBEACHUS NCCIIEI0OBAHUS);

e OMNpeAensiTh MOTEHIMAIbHbIE 3aTPYAHEHUS PU pEelIeHUH y4eOHON U MO3HaBaTeIbHOM 3a7aul M HaXOAUTh CPEJCTBA IS UX
yCTpaHEHHUS;

® OMNUCHIBATH CBOI OMBIT, OOpMIISAS €ro AJis Meperadyd APYTrUM JIIOJSM B BUAE TEXHOJIOTUU PEIICHUS MPAKTUYECKUX 3a/1a4
OIIPENIETICHHOTO KJlacca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHAYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHEe COOTHOCUTH CBOU JAEUCTBUA C IJIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOEH JESATENbHOCTH B
MpoLecce JOCTUKEHUS pe3yabTaTa, ONpeAesiTh CIOCOObl ASHCTBUIA B paMKax MPeJI0KEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATH
CBOU JICHCTBUSA B COOTBETCTBUHU C U3MEHSIONIEH S cuTyamnueil. O0yJaronuics CMOXKET:

® OIpENeNsATh COBMECTHO C IE€JAaroroM M CBEPCTHHUKAMHM KPUTEPHUM IJIAHUPYEMBIX PE3YJIbTATOB M KPUTEPUU OLICHKU CBOEH
y4eOHOM 1eTeNbHOCTH;

® CHCTEMAaTHU3HpOBaTh (B TOM YHKCJE BBIOMPATH MPUOPUTETHHIC) KPUTEPUHU IUIAHUPYEMBIX DPE3yJIbTAaTOB M OLIEHKH CBOEH
NEeSATENbHOCTH;

e 0oTOMpATh UHCTPYMEHTHI JUIsl OLICHUBAHUS CBOEH IESTEIIbHOCTH, OCYILIECTBIISTH CAMOKOHTPOJIb CBOEH A TEIFHOCTH B PaMKax
MIPeII0KEHHBIX YCIOBHM U TpeOOBaHMIA;

® OILICHUBATH CBOIO JCATEIIBHOCTh, APITYMEHTUPYS IPUUYUHBI TIOCTUKEHUS WM OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTATA;

® HAXOJUTh JIOCTATOYHBIE CPEICTBA IS BBHINOJIHEHUS YUeOHBIX ACUCTBUN B U3MEHSIOIICHUCS CUTYAllUU U/ UM TIPU OTCYTCTBUU
MJIAHUPYEMOTO pe3yNbTaTa;

e paboTas Mo CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO AEATEIbHOCTh HA OCHOBE aHAJIM3a U3MEHEHUI CUTyalluu s
MOJIyYEHUS 3allJIaHUPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3ynbTara;

® YCTAHABJIMBAThH CBA3b MEXJY MOJTYYEHHBIMU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTEepPUCTUKAMU Ipoliecca AesTENbHOCTH U
[0 3aBEpIICHUHU JEATEIbHOCTH MpeiaraTh M3MEHEHHUE XapaKTePUCTUK IMpolecca Ul MONMYYEHUs YITYUYIIEHHBIX XapaKTepUCTUK
IPOJTYKTa;

® CBEpATH CBOM JICHCTBUSA C LIETIBIO U, IPU HEOOXOIMMOCTH, UCTIPABIIATH OIIMOKU CAMOCTOSITENBHO.

4. YMeHHe OLIeHUBATh MPAaBUIBHOCTD BHINOJHEHUS Y4eOHOMU 3a/1a41, COOCTBEHHBIE BO3MOXKHOCTH ee perieHus. O0ydaronuiics



CMOXET:

® OMpeAeNsATh KPUTSPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS yIeOHOH 3a1a4u;

® AHAIM3HPOBATH K 0OOCHOBBIBATH MPHUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JIJIsl BHIMOJTHCHHS YUeOHOW 3a/1a4H;

e CBOOOJHO IMOJIH30BATHCSI BEIPAOOTAHHBIMU KPUTEPUSIMH OIICHKH W CAMOOLICHKH, MUCXOJS U3 IICJIM U UMEIOIINXCS CPEICTB,
pasnuyasi pe3yJbTaTr U CriocoObl ICUCTBUM;

® OIICHMBATH MPOJIYKT CBOCH JNEATEIHPHOCTH IO 33JaHHBIM U/WJIH CAMOCTOSTEIHHO OTIPEICIICHHBIM KPUTEPHSIM B COOTBETCTBUU
C LIEJIbIO IS TETFHOCTH;

e 00OCHOBBIBATH JIOCTHXKUMOCTH II€JIH BRIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX PECYPCOB M JIOCTYITHBIX
BHEIITHUX PECYPCOB;

e (uKCHpOBaTh U AaHATU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Brnanenme ocHOBaMU CaMOKOHTPOJISI, CAMOOIIEHKH, IPHHSTHS PEIICHUI W OCYIIIECTBICHUS OCO3HAHHOTO BHIOOPA B y4eOHOM
Y TTO3HaBaTEeIbHOU. OO0yJaIOMUNCI CMOXKET:

e Ha0MOJaTh W aHAIM3HPOBATH COOCTBEHHYIO YYEOHYIO W TIO3HABATEIBHYIO JACATEIBHOCTh W JESTEIBHOCTh JPYTUX
oOyJaromuxcs B MpoIecce B3auMOIIPOBEPKH;

® COOTHOCUTH peajibHbIE U TUIaHUPYEMbIE PE3yabTaThl UHIUBUAYAIbHONH 00pa30BaTeIbHOM NeSTEIbHOCTH U JeNIaTh BBIBOIBL,

® [PUHUMATH PEIlIEHHE B yueOHOM CUTyalluu U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENILHO OIPENENsITh IPUUYUHBI CBOETO yCIleXa UM HeyCcleXxa U HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYallMU HEYCIIeXa;

® PETPOCIEKTUBHO ONpPENENTh, KaKue ACHCTBHS MO PEIIeHHI0 Y4eOHOM 3a7auu WM MapaMeTpbl ATUX ACUCTBUI MpPUBEIH K
MOJIy4YEHUIO UMEIOLIETOCs TPOAYKTa y4eOHON JesITeIbHOCTH;

® JIEMOHCTPHUPOBATH MPUEMBI PETYISALUU MCUXO(PU3HOIOTHUECKUX/ AMOLMOHANBHBIX COCTOSHUN Ui JOCTHXEHUS 3(dexTa
yCrokoeHus (yCTpaHEHHsS SMOIMOHAIBHOW HampshHKEHHOCTH), d(ddexTa BoccTaHOBICHUS (OCIA0JICHHS TPOSBICHUNA YTOMIICHHS),
a¢pdexTa akTUBU3ANKH (TTOBBIIICHUS TICUX0()U3NOIOTHIYECKON PEAKTUBHOCTH).

ITo3naBaTeabnblie YY /1

6. VYMeHue ompenenarh MOHATHS, CO3[JaBaTh OOOOIICHHS, YCTAaHABIMBATh AHAIOTHH, KIACCU(ULHUPOBATH, CAMOCTOSTEILHO
BBHIOMpATh OCHOBAHMS U KPUTEPUU IS KiIacCUPUKAIMK, YCTAaHABIMBATH MPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE
paccyxaeHue, yMo3akitoueHue (MHIyKTUBHOE, AETyKTUBHOE, [0 aHAJIOTHH) U JeNaTh BBIBOAbI. OOy4aromIUNiCcs CMOKET:

e T100MpaTh CJIOBA, COMOAYNHEHHBIE KITIOYEBOMY CIIOBY, ONPEACTSIONINE €T0 MPU3HAKU U CBOMCTBA,

® BBICTPAUBATh JIOTUHYECKYIO LIENOYKY, COCTOSALIYIO U3 KIFOUEBOTO CIIOBA U CONOJYMHEHHBIX EMY CIIOB;

® BBIICIATH OOIIMI MPU3HAK ABYX UM HECKOJILKUX MPEIMETOB UJIH SIBICHUN U OOBSICHITH UX CXOJICTBO;

e 00BEAUHATH MPEIMETHI U SBJICHUS B TPYIIIHI 10 ONPEACTICHHBIM MpU3HAKaM, CPAaBHUBATh, KIACCUPUIIUPOBATh U 00001IaTh
(aKThI U SBJICHUS;

® BBIICIATH SBJICHUE U3 OOIIETo psAja APYTUX SBICHUI;

® OmpeaensTh 00CTOSATENbCTBA, KOTOPBIE MIPEIIIECTBOBAIN BO3SHUKHOBEHHUIO CBS3H MEXKIY SBICHUS MU, U3 3TUX 00CTOATEIHCTB
BBIJICTISITH OMPEACTSIONINE, CIIOCOOHBIC OBITH TPUYMHON JAHHOTO SBJICHHUS, BBISBIISTH PUYHHBI U CIIEJACTBUS SIBICHUI;

® CTPOUTH pACCY)KJIEHHE OT OOIUX 3aKOHOMEPHOCTEH K 4YACTHBIM SBJICHHMSM W OT YacTHBIX SBJICHUH K OOIUM



3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKJICHHE Ha OCHOBE CPABHECHHUS MTPEIMETOB U SIBJICHUH, BBIJCIISS IPU 3TOM OO0IIME TPU3HAKH;

® U3JIaraTh MOJIYYCHHYIO HH(POPMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE PellaeMoi 3a/1auH;

® CaMOCTOSITENILHO YKa3bIBaTh Ha MH(OPMAIHMIO, HYKIAIONIYIOCS B IPOBEPKE, Mpeaiarath U MPUMEHSITh CIOCO0 MPOBEPKHU
JIOCTOBEPHOCTH UH(POPMALINH;

e BepOaNM30BaTh SMOIMOHAIBLHOE BIICYATIICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

® OOBSICHATH SIBJICHHS, MPOLIECCHI, CBSI3W M OTHOIICHUS, BBIABIISIEMBbIE B XOJI€ TMO3HABATEIBHOM W HCCIEAOBATEIIbCKOM
NESITEHFHOCTH (MIPUBOJAUTH OOBSICHEHHE C U3MEHEHHEM (POPMBI MPEICTABIICHUS; OOBICHATH, ETATU3UPYS WK 0000111as1; OOBACHITH C
3aJJaHHOM TOYKH 3pEHus);

® BBISABJISITh U HAa3bIBaTh MIPUYUHBI COOBITHSI, SIBICHUS, B TOM YHCJIE BO3MOYKHBIEC /HanboJiee BEpOSTHBIC TPUUYUHBI, BO3MOXKHBIE
MOCJIEICTBUS 33JaHHOM TIPUYMHBI, CAMOCTOSTEIHLHO OCYIIECTBIISISI TPUYUHHO -CIICJCTBEHHBIN aHAIN3;

® JeNIaTh BHIBOJ HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHUs, TTOATBEPKIATh BEIBO COOCTBEHHOM apryMeHTaINeH
WJTU CAMOCTOSITENIEHO TIOJTYY€HHBIMU JTAHHBIMHU.

7. YwmeHue co3maBarh, IPUMEHSITh W MPe0oOpPa3OBBIBATH 3HAKM W CHUMBOJIBI, MOJIETTH M CXEMBI ISl PEIICHHUS YYeOHBIX H
MMO3HABATENBHBIX 3a7a4. OOyUarOIIHIiCs CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM NPEAMET W/UIIH SBIICHUE;

® OMNpeAeNnsaTh JOTUYECKHE CBA3M MEXIY MpeIMeTaMu U/UIH SBJICHUSMHU, 0003HAaYaTh JAHHbIE JOTHUYECKHE CBSI3U C TOMOIIBIO
3HAKOB B CXEME;

e C03/aBaTh a0CTPAKTHBIN UK peaibHbI 00pa3 MpeaMeTa U/ Uiy SIBJICHHUS,

® CTPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCIIOBUI 3a[1aui U/UJIH CTIOCO0a ee PEeIICHuUS;

e Co3/aBaTh BepOaJbHbIE, BEIIECTBEHHbIE U MH(OPMAIIMOHHBIE MOJEIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa
JUIS OTIPEJICJICHUs CIIoco0a pelieHus 3aJa4l B COOTBETCTBUU C CUTYalIHEi;

e TpeoOpazoBbIBATh MOJIEIIH C IIEJIBIO BBISIBICHUS OOLIMX 3aKOHOB, ONPEACISIONIUX JAaHHYIO TPEIMETHYIO 00JI1acTh;

® TIEPEeBOJUTH CIOKHYIO TIO COCTaBy (MHOTOAcnekTHYI) HH(opMaiuioo u3 rpaguueckoro win ¢GopMaIrn30BaHHOTO
(CMMBOJILHOTO) MIPEICTaBJICHHS B TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, aJrOpPUTM JEWUCTBUSA, HWCIPABISATh WIM BOCCTAHABIMBATh HEM3BECTHBIM paHEe alrOpUTM Ha OCHOBE
MMEIOIIET0oCs 3HaHUS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

® CTPOUTH JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® aHANM3HPOBATH/pPe(IEKCUPOBATh OMBIT Pa3pabOTKU U pealu3aluu Yy4eOHOTO MPOEKTa, UCCIEeNOBaHMs (TEOPETHYECKOro,
SMIUPUUYECKOTO) HA OCHOBE MPEUIOKEHHOW MPOOJIEMHON CHUTyallud, MOCTABICHHOW IENM W/WIM 33JaHHBIX KPUTEPHUEB OIEHKU
MPOJIyKTa/pe3ynbTaTa.

8. CwmpicnoBoe yreHue. OOydaroUUCs CMOXKET:

® HaXOJUTh B TEKCTE TpeOyeMyro HHPOpMAaIHio (B COOTBETCTBHUH C LEISIMH CBOEH EATEIHHOCTH);

® OPHUEHTHPOBATHCS B COJIEP>KAHUM TEKCTa, IOHUMATh LIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPHUPOBATh TEKCT;

e YCTaHABJIMBATh B3aUMOCBSI3b OMTMCAHHBIX B TEKCTE COOBITHIA, SIBJICHHM, IPOIIECCOB;



® DPE3IOMUPOBATH INIABHYIO UJCHO TEKCTA,

e peoOpazoBBIBATH TEKCT, «IIEPEBOS» €ro B JPYTyI0 MOAAIBHOCTb, HHTEPIPETUPOBATH TEKCT (XYAO’KECTBEHHBIH U
HEXYI0)KECTBCHHBIN — YUCOHBIH, HAYYHO-TIOMYJISIPHBINA, HH(OPMAIIMOHHBI, TEKCT non-fiction);

® KpPUTHYECKHU OLIEHUBATH COJCpKAHUE U POPMY TEKCTA.

9. ®opmupoBaHUE U PA3BUTHE IKOJIOTHYECKOTO MBIIUICHUS, YMEHHE TIPUMEHSTh €0 B MO3HABATEIBHON, KOMMYHUKATHBHOM,
COLIMAIBHOM MIPAKTUKE U MpodeccHoHaIbHON opueHTaru. OOyJaromuics: CMOXKET:

® OIPENEIsATh CBOE OTHOILIEHHE K IPUPOTHOM CPEE;
aHAJIM3UPOBATH BIMSIHUE SKOJIOTMUECKUX (PAKTOPOB HA Cpely 0OUTaHUS KUBBIX OPraHU3MOB;
MIPOBOJUTH MPUYUHHBIN U BEPOSATHOCTHBIN aHAJIN3 HKOJIOIMUECKUX CUTYAlIN;
MIPOrHO3UPOBATh U3MEHEHHS CUTYalluU IIPU CMEHE AEUCTBUS OAHOTO (haKTopa Ha JAeUCTBHE APYroro (paxkropa;
PacIpOCTPaHATh KOJOTHYECKHE 3HAHHS U y9aCTBOBATh B IPAKTUUYECKUX JEJIaX M0 3aIIUTe OKPYKAIOIIEH Cpeibl;

e BbIpaXkaTh CBOE OTHOIIIEHUE K IPUPO/IE YePEe3 PUCYHKU, COUMHEHHSI, MOIEIH, POEKTHBIE PAOOTHI.

10. Pa3zBute MOTHMBAalMM K OBJAJACHHUIO KYJIbTYpOM AKTHMBHOTO HCIOJIB30BaHUS CJIOBaped M JIPYrUX MOMCKOBBIX CHCTEM.
OO0yuaromuiicst CMOXKET:

e OmpenensITh HE0OX0AMMBbIE KIIIOUEBbIE ITOMCKOBBIE CI0BA U 3alIPOCHI;

®  OCYUIECTBJIATH B3aUMOJICHCTBUE C 3JEKTPOHHBIMU TOMCKOBBIMU CHCTEMAaMH, CIIOBapsSIMH;

e (opmMupoBaTH MHOKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX HICTOYHHUKOB JIJIs1 0OBEKTUBU3ALIMN PE3Y/IbTATOB MOKCKA;
® COOTHOCUTH MOJy4EHHbIE PE3YIbTAThI IOUCKA CO CBOEH AEITEIbHOCTHIO.
KommyHnukatuBubie Y'Y ]|

11. VYmenune OpPraHMn30BbIBATH y‘IC6H06 COTPYAHHUUYCCTBO M COBMECTHYIO HOCATCIBHOCTH C YYHUTCICM M CBEPCTHHUKAMU,
pa6OTaTI> WHIUBUAYAJIIBHO U B I'PYIIIC: HAXOAUTH o6mee pEIICHUE U pa3peliaTh KOH(l)J'II/IKTBI Ha OCHOBE COTJIAaCOBAHMS MO3UIIHNHI U ydye€Tra
HHTCPCCOB; q)OpMy.]'II/IPOBaTB, APpTrYMCHTHUPOBATh U OTCTAUBATh CBOC MHCHHC. O6yqa}01u1/n71051 CMOXKCT:

— OmnpeCaciisiTb BOBMOKXHBIC POJIU B COBMECTHOH ACATCIIBHOCTH,

— HI'paTtbh ONPECACICHHYIO POJIb B COBMECTHOM ACATCIIBHOCTH,

— IIPpUHUMATb IIO3UIHIO CO6€C€I[HI/IKEI, MMOHUMag MNO3UIHUIO APYyroro, pasjindarb B €ro peur: MHCHUC (TO‘IKy 3peHI/I$I),
JO0Ka3aTCJIbCTBO (apFYMCHTBI), Q)aKTBI; TUIIOTE3bI, aKCUOMBI, TCOPHH;

— OHIpcaciIATb CBOU JEHUCTBUSA M JEHCTBUA MapTHepa, KOTOPHBIC CIIOCOOCTBOBAIIM WJIU MMpEenATCTBOBAIN HpOILYKTI/IBHOﬁ
KOMMYHHKAIIUU;

— CTPOUTH NMO3UTHUBHBIC OTHOLICHUS B ITPOLCCCC yqe6H0171 U TIO3HABaTEIbHOM ACATCIIBHOCTH,

— KOPPCKTHO U apryMCHTHUPOBAHHO OTCTAMBATL CBOKO TOUYKY 3PCHUSA, B AUCKYCCHUH YMCTb BBIJIBUI'daTb KOHTPAPTYMCHTHI,
nepe(bpampOBaTL CBOIO MBICJIb (BHaILCHI/Ie MEXaHHU3MOM 3KBUBAJICHTHBIX 3aMCH);

— KPHUTHYCCKHU OTHOCHUTBLCA K C06CTBCHHOMy MHCHUIO, C DTOCTOMHCTBOM IIPHU3HABATH OIINOOYHOCTh CBOCTO MHECHUS (CCJ'II/I OHO
TaKOBO) H KOPPCKTHUPOBATH €TI0,

— IMpemiaratb aAJIbTCpHAaTUBHOC PCIIICHUC B KOH(I)HHKTHOﬁ CUTyalluu;



— BBIIENATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUH;

— JIOTOBapHBATHCS O MPABUIIAX U BOTIPOCAX ISt OOCYKJICHHS B COOTBETCTBUU C MTOCTABJICHHOW NIepe1 IPYIoi 3a1aueii;

— OpraHu30BBIBaTh y4eOHOE B3aUMOJEICTBUE B IpymIe (ONpeaesaTh oOIIMe Leld, pacipeaesTh poJ, JOrOBApUBATLCS JPYT
C IPYrOM U T. 11.);

— YCTpaHSTh B paMKax [IUaiora pa3pbiBbl B KOMMYHHKAlWH, OOYCIOBJICHHBIC HETIOHMMAaHHEM/HEHPUSTHEM CO CTOPOHBI
coOeceHUKA 3a/1a9u, (OPMBI HITU COACPIKAaHUS TUAJIoTa.

12. YMeHHe 0CO3HaHHO UCIIOJIb30BaTh PEUYEBbIE CPECTBA B COOTBETCTBUH C 3a7a4eii KOMMYHHUKAIIMH TS BEIPAaKEHUSI CBOUX
YyBCTB, MbICIECH U MOTPEOHOCTEH Ui IUIAaHUPOBAHUS U PETYJSLUU CBOEH NIEATENbHOCTH; BIAJCHUE YCTHOM M MUCHbMEHHON pedublo,
MOHOJIOTHYECKON KOHTEKCTHOM peubto. OOyJaronIuiicss CMOXKET:

e OMNpeAensaTh 3a7jauy KOMMYHHKAIIUU U B COOTBETCTBUHU C HEl OTOMpATh peyeBble CPEICTBA;

e 0oTOMpaTh M UCIHOJIB30BAaTh PEUYEBbIE CPEACTBA B MpOIlECCe€ KOMMYHUKALUU C APYTUMU JIIOJIbMU (IHaJIOT B Mape, B MaJioi
rpymnIe u T. 1.);

® TIPEJCTABJIATH B YCTHON WJIM MUCbMEHHOU (hopMe pa3BEepHYTHIH IIaH COOCTBEHHOM NI TENbHOCTH;
co0Ir0AaTh HOPMBI IYOJTUYHON Peyu, perjiaMeHT B MOHOJIOTE U AUCKYCCHH B COOTBETCTBUM C KOMMYHHMKATHBHOM 3a7auei;
BBICKa3bIBaTh U1 00OCHOBBIBATh MHEHHUE (CYX/IEHUE) U 3alpalllMBaTh MHEHUE MAPTHEPA B PAMKax UaJIora;

IIPUHUMATh PELIEHUE B XO/I€ AUAJIOTa U COTIIACOBBIBATh €T0 C COOECEAHUKOM;
CO3/1aBaTh NMCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTUHAIIBHBIE TEKCTHI C UCIOJIb30BAHUEM HEOOXOAUMBIX PEUYEBBIX CPEACTB;

® UCIIOJIK30BaTh BepOaNbHBIE CPEACTBA (CPEACTBA JIOTHYCCKOW CBSI3M) JUIS BBIJICJCHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHHS;

® HCIIOJIB30BAaTh HeBCpGaJ'II)HBIe Cpe€acTBa MM HaIrJIAAHBIE MaTCpUallbl, l'IOI[FOTOBJ'ICHHBIC/OTO6paHHBI€ Imoa pyKoBOJACTBOM
YUUTEIA,

® JleN1aTh OIEHOYHBIH BBIBOJ O JOCTHKCHHUH €M KOMMYHUKAIIMU HEMOCPEICTBECHHO MMOCIIE 3aBEPIICHHsS] KOMMYHHKATHBHOTO
KOHTaKTa U 000CHOBBIBATH €r0.

13.  ®opMupoBaHHEe W pa3BUTHEC KOMIIETEHTHOCTH B 0O0JAaCTH HCIIOJb30BaHUS HH(POPMAIMOHHO-KOMMYHUKAITHOHHBIX
texnojoruit (nanee — MKT). OOydaromuiics CMOXKeT:

® [ICJICHAINIPABICHHO HWCKaTh M HCIOJb30BaTh HMH(MOPMAIIMOHHBIE PECYpChl, HEOOXOIMMBIC JJISl PEHICHUS Y4EOHBIX WU
MPAKTUYECKUX 3a/1a4 ¢ ToMoInkko cpeacts UKT;

e BHIOMpaTh, CTPOUTH M HCIIOJB30BATh aJEKBATHYI) MH(OPMAIIMOHHYIO MOJENb Ui Mepeladdl CBOMX MBICIEH CpelCcTBaMU
€CTECTBEHHBIX U (DOPMATBbHBIX SI3BIKOB B COOTBETCTBHUHU C YCIOBHIMH KOMMYHHKAIUH;

® BBHIICIATH HHPOPMAIIMOHHBIN aCIIEKT 3374, OTIEPHUPOBAThH JAHHBIMH, UCIOJIB30BaTh MOJIEb PEIICHUS 3a/1a4H;

® JCMOJb30BaTh KOMIIBIOTEPHBIC TEXHOJOTWUHU (BKIIOYAs BBIOOpP aJAeKBATHBIX 3aJadye WHCTPYMEHTAIBHBIX MPOTrPaMMHO-
anmapaTHBIX CPEJCTB U CEPBHUCOB) JUTSI pelieHus HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX Y4€OHBIX 3a/1a4, B TOM YUCJIE: BEIYUCIICHHE,
HamucaHue MUCceM, COUMHEHHH, JOKIaA0B, peepaToB, CO3JaHIE MPE3CHTAINHN U Jp.;

® 1CMOJB30BaTh HHPOPMAIMIO C YIETOM ITUUECKUX U MIPABOBBIX HOPM;

e co3aaBaTh MH(DOPMALMOHHBIE PECYpPChl Pa3HOTO THIMA U JJISl pa3HBIX ayJUTOPHUH, coOm0aaTh HHPOPMALIMOHHYIO THTUEHY U



npaBuiia HHPOPMAITMOHHOH 0€3011acCHOCTH.

IIpenmMeTHBIMHU pe3yJIbTaTaAMM U3YUEHUS IPEAMETA «XUMUSD) SBISIOTCS CIETYIOIINE YMEHUS:

1) bopmupoBaHKe epBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MIPEACTABICHUN O BEIIECTBAX, UX MPEBPAICHUIX U MPAKTHYECKOM
IMPUMCHCHUHU,; OBJIAICHUC HOHATHHUHBIM armnapaToM U CUMBOJIMYCCKUM A3BIKOM XUMUH,

2) oco3HaHHe OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHHS, XUMUUECKHX
HpeBpaﬂleHI/Iﬁ HCOPraHN4YCCKUX U OPraHMYCCKHUX BCHICCTB KaK OCHOBBI MHOTI'MX SIBJIEHUU >KUBOUM U HEXKUBOU IMPpUPO LI, yrny6neH1/Ie
MIPEACTABICHUIN O MaTepUaIbHOM €IMHCTBE MUPA;

3) oBNaicHUe OCHOBAMHU XMMHYECKOH TI'PAMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATh M OOBEKTHBHO OICHHBATh JKU3HCHHBIC
CUTyalliu, CBS3aHHBIC C XI/IMI/IGI71, HaBBLIKAMH 0OE€30I1aCHOrO 06paH16HI/I$I C BCIICCTBAMH, HCIIOJIB3YEMBIMU B HOBC@}IH@BHOﬁ KHU3HU,
YMEHHEM aHaJIU3UPOBATH U IJIAHUPOBATH FKOJIOTMYECKH 0€30MacHOE MOBEIEHUE B LIETSX COXPAHEHHUS 3/I0POBbS U OKPY>KaIOLIEH cpeibl;

4) hopMUpOBaHHE YMEHHI YCTAHABIMBAThH CBS3HM MEKIY PEATbHO HAOIIOMACMBIMA XUMHUSCKUMH SIBICHUSIMHU U MPOIIECCAMHU,
MPOUCXOSIIMMH B MUKPOMHpPE, OOBSICHATh MPUUUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBHCUMOCTh IIPUMEHEHUS BEIIeCTB OT UX CBOMCTB;

5) mproOpeTeHre OMbITa MCIOIb30BAHMS PA3IMUHBIX METO/IOB M3YUCHHs BEIECTB: HAOIIONCHUS 32 MX MPEBPALICHUSIMH MPH
MIPOBEJICHUHU HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCTOJIb30BaHUEM JTAOOPATOPHOTro 000pyI0BaHUS U PUOOPOB;

6) popMupoBaHue MPEACTABICHUI O 3HAYCHUN XUMHYECKOI HAYKH B PEIICHUH COBPEMEHHBIX 3KOJIOTHUECKHX MPOOIeM, B TOM
Yyclie B MPEJOTBPAIIEHUH TEXHOTEHHBIX M 3KOJOTHYECKHUX KaTacTpod;

7) nnst 00y4aromMXCsl C OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 3[I0OPOBBSI: BJIaJICHUE OCHOBHBIMU JOCTYIHBIMH METOJaMH Hay4YHOTO
MO3HAHUS, UCTIOIb3YEMBbIMH B XUMUH.
BbINMyCKHUK HAYYUTCS:

® XapaKTCpU30BaTb OCHOBHBIC MCTOAbI ITIO3HAHH: Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT,
® OIIMCHLIBATh CBOMCTBA TBEPAbIX, )KUJIKUX, r33006p33HLIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPHU3HAKH,
® PaCKpbIBATb CMbICJI OCHOBHBIX XUMHUUYCCKUX MMOHSTHHN «aTOM», «KMOJICKYJIa», «XUMHYECKUMN QJIEMCHT», «IIPOCTOC BCIICCTBO»,
«CJIOKHOC BCIICCTBO», «KBAJICHTHOCTB», «KXUMHUUCCKAs PCaKUA», UCIIOJIb3YSAd 3HAKOBYIO CUCTEMY XUMUU;
PACKPBIBATHE CMBICII 3aKOHOB COXpaHCHHA MACChI BEIICCTB, IOCTOAHCTBA COCTABA, aTOMHO'MOHCKYHHpHOﬁ TCOPHHU,
pa3iiniaTtb XUMHUYCCKUEC U (1)I/I3I/I‘ICCKI/IG SAIBJICHUA,
Ha3bIBaATb XUMHWYCCKHE JJICMCHTEI,
ONpCACIIATh COCTAaB BEHICCTB 110 UX Q)opMynaM;
ONpCACIIATh BAJICHTHOCTb aTOMa 3JIEMCHTA B COCIUMHCHUAX,
ONpCACIIATh TUII XUMHUYCCKUX peaKLIHfI;
HAa3bIBATH MMPU3HAKU U YCJIOBUSA ITPOTCKAHUA XUMHUUCCKUX peaKuHﬁ;
BBIABJIATH MIPU3HAKU, CBUACTCIILCTBYIOIIHUE O IPOTCKAHUN XHMHUYECKOM pCaKkiuu Npr BBIIIOJIHCHUU XUMHUYCCKOTO OIIbITA,



COCTaBIIATH (OPMYIIbI OMHAPHBIX COCTUHEHU;

COCTaBJISATh YPABHEHUSI XUMUYECKUX PEAKIUI;

coOmoaaTh mpasuiia 0€301macHON pabOTHI IPU MPOBEICHUH OTIBITOB;

10JIb30BaThCsl 1a00PATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB;

BBIUUCIIATH MAacCOBYIO JOJIO XMMHYECKOTO 3JIEMEHTA 110 (POPMYIIe COSAMHEHUS;

BBIYHCIISATH KOJIMYECTBO, 00BEM MIIM MacCy BEILIECTBA MO KOJUYECTBY, 00bEMY, Macce peareéHTOB UJIU MPOJAYKTOB pPEaKLnu;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB: KUCIOPOIa U BOJOPO/IA;

M0JIy4aTh, COOMPATh KUCIOPOJ U BOJIOPOS;

pacrno3HaBaTh OIMBITHBIM IyT€M ra3000pa3HbI€ BEIIECTBA: KUCIOPO, BOAOPO/I;

pacKpbIBaTh CMBICI 3aKOHA ABOTaJpo;

PacKpbIBaTh CMBICI OHATUHN «TEMI0BOM 3PPEKT peakun», «MOJISAPHBIA 00BEM»;

XapakTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOCTBA BO/IBI;

PacKpbIBaTh CMBICII TIOHATHUS «PaCTBOPY;

BBIUUCIIATH MacCOBYIO J0JII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MPUTOTOBJISATh PACTBOPBI C ONIPEAECICHHON MAacCOBOM J10JI€l PAaCTBOPEHHOTO BEIECTBA;

Ha3bIBaTh COCAMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHMUYECKHX BEILECTB;

XapaKkTepu30BaTh (PU3NUYECKUE U XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB: OKCHJIOB, KUCIOT,

OCHOBaHHM, COJICH;

ONPEAENIATh MPUHAMIICKHOCTD BEUIECTB K OMPEACIICHHOMY KJIACCy COCAMHEHUI;

COCTaBJIATH (GOPMYIIBl HEOPTAHUYECKUX COSAMHEHUHN U3YYCHHBIX KIaCCOB;

MPOBOJIUTH OIBITHI, HOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

pacno3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KMCIIOT U IIEJIOYEH 110 U3BMEHEHUIO OKPACKU MHIMKATOPA;

XapaKTEpU30BaATh B3aUMOCBSI3b MEXKY KJIACCAMU HEOPIaHUYECKUX COCAUHEHU;

packpbiBaTh cMblici [lepuoauueckoro 3akoHa JI.11. Menpaeneesa;

O0O0BACHATh (PU3MUYECKUN CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpa XUMHUYECKOTO 3JIeMEHTa, HOMEPOB TPYIIbI U NEPUOJa B

nepuoanueckoit cucreme .M. Menneneesa;

O0OBACHATH 3aKOHOMCEPHOCTU U3MCHCHUSA CTPOCHUA aTOMOB, CBOICTB 3JIEMEHTOB B npeaciax MaJlbIX IMEPHUOAOB U TIJIaBHBIX

HOArpyI;

XapaKTCpU30BaTb XUMHUUYCCKUC DJICMCHTDBI (OT BOAOpPOda OO KaJ'II:I_II/IH) Ha OCHOBC HUX IIOJIOKCHUS B HepHOHquCKOﬁ CHUCTEMC

JI.1. MenpeneeBa u 0COOEHHOCTEH CTPOEHUS NX aTOMOB;

COCTaBJIATH CXEMBI CTPOCHHA aTOMOB IEPBLIX 20 saeMeHTOB nepnoumquKoﬁ CUCTEMBI I[I/I MCHI[CJ'ICCBa;
PACKPBIBATHE CMBICII MOHATUH: «XUMHYECKas CBA3b», «BAJICKTPOOTPULATCIIBHOCTD),
XapaKTCPU30BaAThL 3aBUCUMOCTb (I)I/ISI/ILICCKI/IX CBOMCTB BEIIECTB OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ PCLICTKU;



L] OHpeI[eJIHTB BU]L XI/IMPI‘ICCKOfl CBSI3U B HeOpFaHI/I‘-IGCKI/IX COCIUHCHUAX,
e 1300pakaTh CXeMbI CTPOCHHS MOJICKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMH BHJIAMU XUMHUYECKUX CBSI3EH;
® pacKpbIBaTh CMBICI TOHSITHH «HOH», «KATHOH», «AHUOHY», «IJIEKTPOJUTHD), «HEIICKTPOJUTHD, (AIEKTPOJIUTHYECKAsS
IHUCCOLMALINAN», KOKHUCIIUTENDY, «CTEIEHL OKUCICHHUSI» «BOCCTAHOBUTEINDY, KOKHUCIEHUE), «BOCCTAHOBICHHUEY,
® OIpPEAETATh CTEIIEHb OKUCICHUS aTOMa JIEMEHTa B COCTMHEHUU;
paCKpLIBaTI) CMBICJIT TGOpI/II/I BHGKTpOHHTHHGCKOﬁ Jucconuanuu,
COCTaBJISITh YPABHEHUS SJIEKTPOJUTUYECKON TUCCOUMAIMU KUCIIOT, IEI0Y€EH, COJICH;
O0OBSCHATH CYITHOCTB TIPOIIECCa AIEKTPOJIUTUUECKON JUCCOIMAIINHI M PEAKITU HOHHOTO 0OMEHa;
COCTABJIATH ITOJIHBIC U COKpaHICHHI)IG NOHHBIC ypaBHeHI/IH peaKHI/II/I 06M€Ha;
OTIPEENATh BO3MOKHOCTh MPOTEKaHUSI peaKluii HOHHOTO 0OMEHa;
HpOBO}II/ITI) peaKI_[I/II/I, HO}ITBep)K}IaIOHII/Ie KaquTBeHHBIﬁ COCTaB pa3J'II/I'-IHI)IX BCIICCTB,
OTIPENIETISATh OKUCIUTENh U BOCCTAHOBHTEID,
COCTABJISITH ypaBHeHI/ISI OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxum‘fl;
Ha3bIBAThH (1)aKTOpI)I, BIIUSAOIIINC HA CKOpOCTI) XHMH‘—ICCKOﬁ peaKHI/II/I;
KJIacCU(PUITMPOBATh XUMHUECKHIE PEAKITUH TI0 PA3INYHBIM IMPU3HAKAM;
XapaKTEPHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBONCTBAMH HEMETAJIJIOB;
MIPOBOJIUTH OTBITHI MO TOJYUYCHHUIO, COOMPAHUIO U M3YUYCHHIO XMMUYECKUX CBOMCTB ra3000pa3HBIX BEIIECTB: YTJIEKHCIIOTO
rasa, aMMHaKa;
® pPacro3HaBaTh OIBITHBIM ITYyTEM T'a3000pa3HbIE BEIIECTBA: YIIICKUCIBIN T'a3 1 aMMHUaK;
® XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOSHHUEM U CBOMCTBAMH METAJIJIOB;
® Ha3pIBaTh OPraHMYECKHE BEIIECTBA MO MX (GOPMYJe: METaH, dTaH, ATHJICH, METaHOJI, 3TaHOJI, TJIMIIEPUH, YKCYCHAas KHUCIIOTa,
AMHUHOYKCYCHasl KHCJI0Ta, CTEApUHOBAs KUCJIOTa, OJIEMHOBAS KMCIIOTA, TJIFOKO03a;
® OIICHUBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH cpeibl Ha OPTaHU3M YelIOBEKa;
® T'PaMOTHO OOpamaThCs C BEIIECTBAMHU B IIOBCETHEBHON KHU3HU
® OIpEaesATh BO3MOXHOCTh IMPOTCKAHUS PEAKIMH HEKOTOPBIX MPEJICTAaBUTENCH OPraHMYECKHUX BEIIECTB C KHCIOPOJIOM,
BOJIOPOJIOM, METaJIJIaMH, OCHOBAaHHSIMH, TaJIOT€HAMHU.
BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

e gwbldsUcAMb U npoeepAntb IKCNEePpUMERmMalbHO cunomesvbl 0 XUMUYECKUX CeolCmeax eeuecme HA OCHoee ux cocmasa u
CMPOEHUA, UX cnocobrocmu eCmynanib 6 XumuiyeckKkue peakyuu, o xapakmepe u npodykmax PAaA3MUYHbIX XUMUYECKUX peam;uﬁ;

® Xapaxkmepuzoeanivb eeujecmed no cocmaesy, CnMpoeruo u CGOZZCWZBCIM, ycmaHaeiueantb npuquHHo-CﬂedcmeeHHble C653U Meafcdy
OAHHBIMU xapakmepucmuxkamu eewjecmea,

® cocmaeiisintb MOJeKYJIAPpHble U NOJIHble UOHHblE YPABHEHUA NO COKPAUEHHBIM UOHHBIM YPABHEHUAM,

® npocHO3Upoeams CnocooOHOCmb eeujecmea npoAeiAimb OKUCIUMEbHblIE UTU 60CCMAHOBUMENbHbIE ceolicmea ¢ yuemom
cmenenell OKUCIeHUs. 21eMEHMO8, GXOC)}ZWMX 6 e2o cocmae,



® COCmasnAms YPAGHEHUs. PeaKyull, COOMEEMCmEYWUX NOCIe008AMENbHOCIU NPeSPAWeHUll HeOPaHUYEeCKUX Geujecms
PA3TUYHBIX KIACCO8;

® BbI0BU2AMD U NPOGEPSIMb IKCNEPUMEHMATILHO 2UNOME3bl 0 Pe3YIbmamax 6030elUCmsusi pa3iuyHblX (paKkmopos Ha usMeHeHue
CKOPOCMU XUMUYECKOU PeaKyull;

®  UCNOIBL306AMb NPUOOPEMEHHbIe 3HANUSL OISl IKOIO2UYECKU CPAMOMHO20 NOBEOCHUsL 8 OKPYICAloulell cpeoe;

® UCNOIBL306aMb NPUOOPEMeHHbLE KNI0Uesble KOMNeMeHYUU NPU GbINOTHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0ay NO
U3YYUEHUIO CBOUCME, CNOCO008 NOVHEHUs. U PACNO3HABAHUS BEUeCME;

® 00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUIeCIBAX U XUMUYECKUX NPOYECCax,

® Kpumuyecku OMmMHOCUMbCS K NCeBOOHAYUHOU uHpopmayuu, He0oOPOCOBeCMHOU peKiame 6 Cpeocmeax Macco8oll
ungopmayuu,

® 0CO3HABAMb 3HAUEHUEe MEeOPEeMUYECKUX 3HAHUL NO XUMUU OJisl NPAKMUYECKOU O0esimelbHOCMU Yel08eKd,

e co30asamv Mooenu U cxemwvl OJisl peuleHUus Y4eOHbIX U NO3HABAMENbHbIX 3A0ay, NOHUMAMb HeoOX00UMOCHb COON00eHUs.
npeonucanuil, nPeoaazaemvlx 8 UHCMpYKYUusx no UCNOIb308AHUIO TeKAPCME, CPedCcme Obimosol Xumuu u op.

Conep:xxanue y4eOHOro mpeamera «XHMHS»

IlepBoHaYa/IbHBbIE XUMUYECKHE MOHATHSA

[Ipeamer xumuu. Tera u sewecmea. OcHoBHble MeMOObl NO3ZHAHUA: HAOII00eHUe, uzmeperue, skcnepumenm. dOusznyeckue u
XUMUYEeCKue siBiaeHus. YucTeie BemecTBa U cMecH. CriocoObl pasneneHus cMeceil. Atom. Mosekyna. XUMHUECKUNM 3JIEMEHT. 3HAKH
XUMHUYECKUX 2J1eMeHTOB. [IpocThie W clokHBIC BelecTBa. BaneHTHOCTh. 3axon nocmosincmea cocmasa eeujecmed. XUMUUYECKUC
dbopmynsl. Maaekcsl. OTHOCUTEBHAS aTOMHAs M MOJISKYJISIpHAs Macchl. MaccoBast J10JIsI XUMHUYECKOTO JIEMEHTa B COCIMHEHUH. 3aKOH
COXpaHEHHUs MAaccChl BemecTB. XuMuieckue ypaBHeHus. KoadduiumenTer. YcaoBus v NMpU3HAKK MPOTEKAHUS XUMUYECKUX PEaKIIHil.
Mounb — equHUIIA KOJMYECTBa BemecTBa. MoJispHas Macca.

Kucaopoa. Bogopon

Kucnopon — xumuueckuit 3meMeHT U mpoctoe BemecTBO. O3ox. Cocmas o30yxa. dusmdeckre U XUMHUYECKHE CBONCTBA
kucnopoa. [lonyuenue u npuMeHeHue Kuciaopoaa. Tennosoi aghgpexm xumuueckux peaxkyuii. Illonamue 06 2K30- u S9HOOMEPMULECKUX
peaxyusx. Bogopon — XUMHUYECKUH 3JIEMEHT U MpocToe BemlecTBO. PU3MYECKUe W XMMHUYECKHE CBOWCTBa Bojopoja. llomyuenue
BOJIOpo/a B aboparopuu. [lonyuenue 6odopooa 6 npomviuiiennocmu. Ilpumenenue 6o0opoda. 3akoH ABoraipo. MosspHblil 00beM
ra3oB. KauecTBeHHBIE peakiy Ha ra3oo0pa3Hble BeliecTBa (KUCIOPOJ, BOAopoa). OObeMHbIE OTHOIIEHHS Ta30B MPU XUMUYECKHX
peakumsx.

Boaa. PacTBopsl

Booa & npupooe. Kpyzosopom 600wl 6 npupode. Quzuueckue u xumuieckue ceolicmea 600vl. PactBopwl. Pacmeopumocmo
sewecms 8 600e. KoHIIEHTpaIus pacTBOpoB. MaccoBasi 107151 paCTBOPEHHOTO BEI[ECTBA B PACTBOPE.

OcCHOBHBIE KJIACChl HEOPTAHMYECKUX COeTUHECHUH



Oxcunpl. Knaccudukanus. Homenknarypa. @usuueckue ceoticmeéa oxcudos. XUMHUUECKHUE CBOWCTBA OKCUIOB. [lonyuenue u
npumenenue oxcuoos. OcnoBanusa. Knaccuoukamus. Homenknarypa. @usuueckue ceoticméa ocHogaHuil. Ilonyuenue ocHogaHuil.
Xumudeckue cBoiicTBa ocHoBaHuil. Peakius nehitpanuzauun. Kucnotel. Knaccudukanus. Homenknarypa. @usuyeckue ceovicmea
kucaiom. llonyuenue u npumenenue xuciom. XAMHUYECKHE CBOMCTBa KuciaoT. Mumukartopsl. M3MeHeHne OKpacku MHAUKATOPOB B
paznmuunbix cpenax. Conu. Kmaccudukanus. Homenknartypa. @uzuueckue ceoticmea coneu. Ilonyuenue u npumenenue coJeil.
XUMHUYECKHE CBOMCTBA coJie. ['eHeTnyeckas CBS3b MEXJy KIacCaMH HEOPTraHWYECKUX COoeAuHeHui. [Ipobrema 6Gezonachnozo
UCNONIL308AHUS BEULECNE U XUMUYECKUX PeaKyull 8 N08CeOHe8 Ol dHcusHU. ToKcuuHble, 20produe U 83pbleoonacHvle geujecmsa. buimosas
XUMUYECKAs 2PAMOMHOCb.

Ctpoenue aroma. [lepunoanyeckuii 3aKoH U NepuoINUYeCcKas cucreMa xumuueckux djiemenToB .M. MenaeseeBa

Crtpoenue atoma: siapo, sHEpreTuueckuii yposenb. Cocmas saopa amoma. npomonvl, Helimpousl. M3omonwl. [lepuonnyueckuii
3akoH JI.I. MengeneeBa. llepuomuueckas cucrema xumuudeckux sieMeHTOB J[.MI. MenneneeBa. ®U3WUYECKUH CMBICT aTOMHOTO
(OpSAIKOBOTO) HOMEpPA XMMHYECKOTO 3JIEMEHTa, HOMEpa TPYIIBI U Mepruoja Mepruoandeckoi cucteMbl. CTpoeHHEe DHEPreTHYECKUX
YpPOBHEU aTOMOB mepBbIX 20 XMMHUYECKUX 3JIEMEHTOB mnepuoauyeckoil cuctembl J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB aTOMOB XMMHUYECKUX AJIEMEHTOB W MX COCIMHEHUU Ha OCHOBE MOJIOKEHUs B mepuoandeckon cucreme .M. Menneneesa u
cTtpoeHus aroma. 3Hadyenue [lepuoanueckoro 3axkona J[.M. Menneneena.

Crtpoenue BemecTB. XUMHYECKasi CBSA3b

OnexmpoompuyamenbHOCMb amomo8 Xumuueckux snemenmos. KoBaJeHTHass XMMHUYECKasi CBSA3b: HEMOJSPHAass W MOJIsIpHas.
Ilonsamue o 6000poOHOU C843U U ee GIUAHUU HA u3uuecKue ceolcmea eeujecms Ha npumepe 600vl. loHHas cBsa3b. Metamnueckas
CBSI3b. Tunvl KpUCMALIUYECKUX peuemox (AmomMHas, MONEeKYIAPHAs, UOHHAA, Memaliuieckas). 3aeucumocms Qu3uieckux ceoucmas
geujecme om muna KpUcmaiiudeckol peuemxu.

XuMHUYeCKHe peakunu

Ilouamue o cropocmu xumuyeckou peaxkyuu. Paxmopwvl, GUAIOWUE HA CKOPOCMb Xumuyeckou peakyuu. I[lonamue o
kamanuszamope. Knaccupukanus XUMUYECKUX PEAKIHMM MO pa3jiMyHbIM IpPU3HAKAM: YUCIY U COCTaBY MCXOAHBIX U IOJYYEHHBIX
BEILIECTB; H3MEHEHUIO CTENEHEH OKHUCIEHHS aTOMOB XUMHUYECKHUX 3JEMEHTOB; TOIJIOLIEHUIO WM BBIJCICHUIO 3HEPrUu.
DAEKTPOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIUTHI U HEdNEeKTpoauThl. Monsl. Katnons! u annonsl. Peakiinu noHHOTO 0OMeHa. Y cioBus
MPOTEKAHUS PEaKUUd HOHHOTO OOMeHa. DJEKTPOJIMTHUYECKas AUCCOIMAIMs KUCIOT, Iienouedl u coyieid. CTerneHb OKUCICHHS.
OnpeneneHre CTENEHU OKMCIECHHUS aTOMOB XMMHMUYECKMX 3JIEMEHTOB B coeauHeHusax. Oxucnurenb. BoccranoButens. CylIHOCTb
OKUCIIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

Hemeranasl 1V — VI rpynn u ux coequHeHust

[TonoxeHne HEMETAIJIOB B IEPUOANUECKOM cucTeMe xumudeckux anemeHToB [[.M. MenaeneeBa. OOmine cBOICTBa HEMETAIIIOB.
lanorens!: puznueckue u xuMuyeckue cBorcTBa. CoeAMHEHUS TaJOTEHOB: XJIOPOBOIOPOI, XJIOPOBOAOPOIHAS KHCIIOTa U ee conn. Cepa:
¢busznueckue M XxuMmMudeckwe cBoiicTBa. CoeaMHEHUs Cepbl: CEepOBOJOPON, CylnbPuabl, OKcHIbl cepbl. CepHas, cepHucmas u
€epo8000pPOOHAs KUCIOMbL M UIX CONU. A30T: ¢pu3ndeckre u xumudeckue cBoiictBa. AMmuak. Conu ammonust. OKCHUIIBI a30Ta. A30THas
kucinorta u ee conu. @ocdop: ¢puszndyeckue u xummuueckue cpoiictea. Coeaunenus dochopa: okcun gocdopa (V), opropochopnas
KHCJIOTa M €€ COJNM. YTJepoJ: (pu3nueckrue U XUMHUECKUE CBOWCTBA. Awiomponus yenepooa. aamas, epagum, Kapouw, gyriepeHul.
Coenunenus yraepoaa: okcuasl yriuepona (I1) u (IV), yronsHas KucioTa u ee colu. KpemHutl u e2o coeouHeHus.



MeTtaniibl M UX COeIMHEHHS

Ilonooicenue memannog 6 nepuoouyeckol cucmeme xumuieckux snemenmos J{.M. Menoeneesa. Memannvl 6 npupooe u odowue
cnocobul ux noayyenus. Obwue guzuueckue ceoticmea memannog. OOIE XUMHUYECKIE CBOMCTBA METAIOB: PEAKIIUU C HEMETaJIaMH,
KHUCIIOTAMM, COJIAMU. DNeKmpoxumuieckuti pso nanpsceHuu memannos. lllenounsie Meramisl U ux coequHenus. lllenounosemenbHbie
METaJUTbl U UX CoenuHeHHs. AmoMuHuN. AMQOTEepHOCTh OKCcHIa U THIpokcuaa amomuHusA. JKenme3zo. CoeauHeHUs Kene3a M UX
CBOMCTBA: OKCHJIbI, THIPOKCU LI U conu kene3a (11 u I1I).

IlepBonayajibHbIE CBeleHUS] 00 OPraHNYeCKHX BellecTBax

[lepBoHauanbHbIE CBEACHHUS O CTPOCHUM OPraHMUYECKHUX BEIIECTB. YTJEBOJAOPOAbI: METaH, 3TaH, JTWUJEH. Mcmounuxu
V271e6000p0008. Npupoouslll 2a3, Heghmsw, yeonv. Kucimopojacoaepkaliue COEIWHEHUS: CHHUPTHI (METaHOJ, 3TaHOJ, TIULEPUH),
KapOOHOBBIE KUCIOTHI (YKCYCHasl KMCJIOTa, aMUHOYKCYCHasi KUCJIOTa, CTEapUHOBAasi M OJIEMHOBasl KUCIOTHI). buosornyecku BakHbie
BEIIECTBA: )KUPBI, TJIIOK03a, OeNKU. Xumuueckoe 3azpsasnenue okpyxicaioueli cpeobvl U e20 noCa1e0CmaUs.

Tunel pacyeTHbIX 3a1a4:

1. Brruncnenue MaccoBoil 1011 XUMHUYECKOTO 3JIEMEHTA 10 GopMysie COSAUHEHHUS.

Yemanosnenue npocmeriwieti oopmynel eeugecmea no Maccogvlm OONAM XUMUYECKUX INEMEHMO8.

2. Boruncnenus mo XMMHUYECKMM ypaBHEHUSIM KOJHM4YeCTBa, 00beMa, Macchl BEUIECTBA IO KOJUYECTBY, 00bEeMy, macce
peareHTOB WIX MPOJYKTOB PEAKIIUH.

3. Pacuer MaccoBOl 10IM PaCTBOPEHHOTO BEIIECTBA B pacTBOPE.

IIpumepHbIe TeMbl IPAKTHYECKUX PadoT:
JlaGopaTopHoe o0opyaoBaHuE U TPUEMBI 0OpateHus ¢ HuM. [IpaBuia 6e3omacHoit paboThl B XUMHUECKOU JTa00paTOPHUH.
OuncTKa 3arpsi3HEHHON TOBAPEHHOW COJIH.
[Ipu3Haky NpoTeKaHUs XMMUYECKUX PEaKIIUI.
[Tonyyenue kucaopoia ¥ U3y4€HHUE €ro CBOMCTB.
[Tonyyenue Bogopoaa U U3y4eHUE €ro CBOUCTB.
[IpuroroBiieHne pacTBOPOB € ONPEIEIEHHON MaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEILIECTBA.
Pemienne skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETUHEHUIN.
Peakuuu nonHoro ooMeHa.
Kauecmeennvie peaxyuu na uonst 6 pacmeope.
0.  Ilonyuenue ammuaxa u usyuenue e2o C80UCMS.
1.  Ionyuenue yenexucnoeo 2asa u uzyueHue e2o c0UCma.
12. Pemrenne skcniepuMeHTaNbHbIX 3a1a4 110 TeMe «Hemeramisl IV — VII rpynn u ux coenuHeHui».
13.  Pemenue sKkcriepuMeHTaNbHBIX 33/1a4 110 TeMe «MeTaibl U UX COeANHEHUS.

RBPBowoo~NokwNE



TEMATWUYECKOE NNAHUPOBAHMUE

8 KNACC

(2 usHepento, Bcero 70 4, 3HMX 64 — pe3epBHOE BpeMs)

XapaKTepucrmka 0CHOBHbIX Ucnon
I-\I!ggﬁg Tema ypoka OCHOB"Ossgﬁ?’Ka""e BMAOB A€ATe/IbHOCTN yYaLmnxcs obopya.T.
(Ha ypoBHe yuyebHbIX AeNCTBUN) Pocta
HayanbHble NOHATUA U 3aKOHbl XMMUKN (20 Y)
IIpgnmer xumun. Ponb xu- Tena n BemectBa. CBolicTBa Be- Ob6vsacHamMb, 9TO TPEIMETOM H3Y-
MHH B )KU3HH YEJIOBEKA IeCTB. DTAJIOHHbBIE (PU3NUECKHUE YEHUSI XUMUH SIBIISIOTCS BEIIECTBA,
CBOMCTBa BelIECTB. Marepuansl UX CBOWCTBA U MPEBPAIIECHUS.
U MaTepHuanaoBeJieHne. XuMuye- Paznuuams Tena u BeuiecTna, Be-
ckue sBieHus. Pons xumuu B IIECTBA U MaTepHabl. 4

JKU3HH COBPEMEHHOTrO OO0IIecTBa.
OtHomeHue o0mecTBa K XUMHU:
xemopuius u xemopoOousi.
JdemoncTpauuu. Komrekuus ma-
TEpHaJIOB U U3/ACIUN U3 HUX.
JlaGopaTtopHbiii onbIT. 1. O3Ha-
KOMJICHHE C KOJUJIeKIHel iabdopa-
TOPHOU MTOCY JIbI

Vemanasnusames NpUInHHO-CIIST-
CTBEHHEBIC CBSI3U MEXIy CBOWCTBA-
MH BEIISCTB U UX IPUMECHCHHUEM.
Xapaxmepuzoeams OI0KUATEIb-
HYIO H OTPHIATEIIFHYIO POJIb XU-
MHH B )KHU3HH COBPEMEHHOTO 00-
IIEeCTBA.

Apaymenmuposams CBOIO IO3U-
U0 110 OTHOUICHUIO K XeModu-
JuA 1 Xxemohoouun




2Me1

Abl U3YUYCHHUA XUMUHU MeTc

bl U3ydyeHus: xumuu. Ha-
OnrogeHue. DKcriepuMenT. Moje-
aupoBaHue. Mojenu marepualib-
Hble (BEIIECTBEHHBIE) U 3HAKOBBIC
(cUMBOJIBHBIE).
JdemoHcTpanuu. Monenu, UCTI0JIb-
3yeMble Ha ypokax (Qpu3uKu, 61o-
noruu u reorpaduu. O6GbEMHbBIE U
I1apOCTEP>KHEBBIE MOJIEIN HEKOTO-
PBIX XUMHYECKHUX BeliecTB. Moaenu
KPUCTAIUNIMYECKUX PEIIETOK

Xapaxkmepuzoeamsb OCHOBHBIE Me-
TOJbI U3YUYEHHUS €CTECTBEHHO-HAyY-
HBIX JTUCIUTIINH.

IIpueooums IpuMepsl MaTEpUAIIb-
HBIX ¥ 3HAKOBBIX, HJIH CUMBOJIb-
HBIX, MOJIEJIEH, UCTIOJIb3YEeMBIX Ha
ypokax (pu3uku, 6MOJIOTUU U Ieo-
rpadun.

Cobupamb 06bEMHBIE U 1IAPO-
CTEpIKHEBBIE MOJIEITN HEKOTOPBIX
XUMHYECKHX BEIIECTB

3Arp| arHble COCTOSIHUS Be- INazb1. dKunkoctu. TBEpasie Betie- Pasznuuams Tpu arperaTHbeIX cO-
IIECTB cTBa. B3anMHBbIe TTepexoIbl Bele- CTOSIHUSI BEII[ECTBA.

CTBa M3 OJTHOTO arperaTHoOTro Co- Yemanasnusams B3anMocCBsI3b
CTOSIHUSI B JIpyroe: BO3TOHKa (Cy- MEXy arperaTHbIMH COCTOSIHUSIMHU
OnuMmanus) u a1ecyoaumanus, Ha OCHOBE B3aHMHBIX TIEPEX0JI0B
KOHJEHCAllMsl U MCHAapeHue, Kpu- BEIIECTBA.
CTAJNIN3aIUs U TJIaBJICHUE. HUnniocmpuposams B3aUMHBIE T1€-
Jdemoncrpanuu. Cobupanue npu- pPexo0/Ibl BEIIECTB MPUMEpPaMH.
Oopa [UIsl MOJIydeHHUs ra3a u mpo- Habniooame xuMuueckuii sKkcme-
BEpKa ero repMeTuyHoCcTU. Bo3rou- PHUMEHT U Jesamb BBIBOJBI Ha OC-
Ka CyXOro JibJia, HoJa Wi HadTaau- HOBE HaOJIOeHUI
Ha. ATperaTHble COCTOSIHUS BOJIBI.
JladopaTtopHblii onbIT. 2. [Ipo-
BepKa repMETHYHOCTH NMpUOopa
JUIS1 TIOJTyYEeHU s Ta30B

A4]Ipd muueckas paboma 1llpaBuia T| XHUKH 0€30IIaCHOCTH U Pabomamw ¢ mabopatopHbIM 000-

HEKOTOpbIC BUABI PAa0OT B XUMHUUE-
CKO# nmabGoparopun (KabuHeTe Xu-
MUH )

PYZIOBaHHUEM U HarpeBaTeJbHbBIMU
npudopamMu B COOTBETCTBUM C Mpa-
BUJIAMH TEXHUKHU 0€30MacHOCTH.
Buvinonnams npocTeinmne MaHUMNy-
nA1uu ¢ 1abopaTopHbIM 000pyH0-
BaHHUEM: C JaOOPaTOPHBIM LITATH-
BOM, CO CIUPTOBKOM




S¢

HHomawinuti sxcnepumenm

HaGnronenue 3a ropsimiei cBeuou Boin|

AHAmMe 6€30macHbIe B J0-
MAaIlIHUX YCIOBUSX dKCIIEPUMEHTHI,
npo6ooums HaOIIOACHUS 3a TOPS-
e cBeYOoi.
Ogopmasims OTUET O TIPOJICTAHHON
paboTe ¢ UCT0IB30BaHUEM PYCCKOTO
(pomHOTO) A3BIKA U SI3bIKA XUMUH

5dwuf

YECKUEC ABJICHUSA —
OCHOBA pa3JCJICHUA cMecen
B XUMHUH

dusuueckue sBIeHUSA. YUCTHIE Be-
1iecTBa U cMecHu. 'oMmoreHHbie u
rereporesssle cmecu. Cmecu raso-
oOpas3HbIe, )KUIKHUE U TBEPIBIE.
CriocoObl pa3eseHusi CMecei: Te-
pPETOHKA, WJIN TUCTUILISIINS, OTCTa-

Pasznuuame pusnyueckue u XuMu-
YeCKHUe SBJICHUS, YUCThIC BEIIECTBA
U CMECH.

Knaccuguyuposame cmecu.
Ilpusooums mpuUMepsl cMeceit,
MMEIONINX Pa3IMYHOE arperaTHoe
COCTOSIHHE.
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lMpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoOBHOE coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BMAOB A€ATe/IbHOCTN yyawmnxcs
(Ha ypoBHe yuyebHbIX 1enCTBUN)

Ucnonb3
obop.
T.PocCTa

nBaHue, GUIbTPOBAHUE, KPUCTAI-
Jn3anus 1UJin BbIIIapUBaHUC. XpO-
matorpadus. [Ipumenenne s3Tux
CIOCOOOB pa3/IeJeHus cMecel B
nmabopaTopHOU MpaKTHUKE, HA TIPO-
W3BOJICTBE U B OBITY.
JdemoHcTpanuu. Paznenenue nByx
HCCMECIINBAKOIIIUXCA )KH}IKOCTeﬁ C
NOMOIIBIO JAEIIUTEIbHON BOPOHKHU.
Huctunnarop u ero padora. Ycra-
HOBKa JJ1s1 QUIBTPOBAHUS U €&
pabora. YcTaHOBKa JJ1s BBITTapUBa-
Hus U e€ pabora. Kommekmus Obi-
TOBBIX MTPUOOPOB Ist GUIBTPOBA-
HUs Bo3nyxa. Pa3nenenue kpacs-
miero BemniecTsa ¢gomacrepa ¢
MMOMOIIBIO MeTO1a OyMaXHO# Xpo-
MaTtorpaduu.

JladopaTtopHble onbIThl. 3. O3Ha-
KOMJICHHE C MHUHEepaJlaMH, 00-
pasyroouumu rpasut. 4. Ilpuro-
TOBJICHHE T€TEPOTEHHON CMecH
MTOPOLIKOB CEPHI C JKEJIE30M U UX
pa3neneHue

Yemanaenusams npuunHHO-CIIE -
CTBEHHBIE CBSI3U MEXAy (pusude-
CKMMH CBOMCTBAMHM KOMIIOHEHTOB
CMECH M criocobaMu ux pasjelie-
HUSI.

Pasnuuams ciocoOb1 pa3neneHus
CMecel, onucvieams U xapaxme-
puzoeams UX NPAKTUYECKOE 3HA-
HeHHue

6/1pd

muueckas paboma 3
(ananoe pabomor «Ouucmrka
NOBAPEHHOU COIU)

AHaiu3 MOYBBI

Pabomams ¢ nabopaTopHbIM 000-
PYZIOBaHHUEM U HarpeBaTeJbHbBIMU
npudopamMu B COOTBETCTBHUH C Ipa-
BUJIAMH TEXHUKHU 0€30MacHOCTH.
Buvinoanusams npocteimine NpuémMbl
oOpamieHus ¢ 1abopaTtopHbIM 000-
pyZlOBaHHWEM: BOPOHKOH, (QPUIBTPOM
U COUPTOBKOM.




LC

Habniooams 3a cBOiicTBaMHU Be-
LIECTB U IIPEBPALECHUAMHU, IIPOUC-
XOIALHUMH C BELIECTBAMU.
Onucvieamb XUMUUYECKHHN JKCIIe-
PHMEHT C IOMOILBIO PYCCKOIO
(pomHOTrO) fA3bIKA U A3bIKA XUMUMU.
/lenams BBIBOABI 11O pe3ynbTaTaM
IIPOBEAEHHOTO DKCIIEPUMEHTA

7ATo0| HO-MOJIEKYJISIPHOE yue- XUMUYECKHE IJI€MEHTHI. ATOMBI U Obvsicusimpb, YTO TAKOE XUMUYE-
Hue. XUMHUYECKHUE DJIE€MEHThI MoJIeKyJIbl. [IpocThie u cioxHbIE CKHMH 3JI€MEHT, aTOM, MOJIeKyJa,
BelIeCcTBa. AJJIOTPOIIUS HA MIPUME- AJIITOTPOTIUSI, UOH.
pe kucinopoga. OCHOBHBIE MMOJIOXKE- Pasznuuams npocThie U CIIOXKHBIE
HUSI aTOMHO-MOJICKYJISIPHOTO yue- BEIIECTBA, BEIMIECTBA MOJIEKYJISIPHO-
Hus. MoHbl. BemecTBa MOJIEKyIIsIp- IO ¥ HEMOJIEKYJISIDPHOI'O CTPOCHUS.
HOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI. Yemanasnueams npuuanHHO-CHE-
JeMmoHncTpauuu. Moaenu anno- CTBEHHBIE CBSI3U MEXKJY COCTABOM
TPOTHBIX MOAU(PUKAIIHN YTIIEpoIa MOJIEKYJ U CBOMCTBAMHU aJJIOTPOII-
u cepsl. [Tonydyenue o30Ha HBIX MO (PUKAIIAI KUCIOPO/Ia.
Dopmyaupogams OCHOBHBIE I1OJIO-
JKEHHSI aTOMHO-MOJIEKYJIIPHOIO y4e-
HUA
8—93H KU XMMHUUYECKHUX DJIEMEH- 3Haku (CUMBOJIBI) XUMHYECKHUX dJie- Haszvieams 1 3anucvieams 3HaKU

ToB. [lepuonnueckas Tabau-
11a XUMHYECKUX DJIEMEHTOB
JI. 1. Menpneneena

MeHTOB. MHpOopMaIus, KOTOPYIO
HECYT 3HAaKU XUMHUYECKHUX AJIEMEH-
TOB. DTUMOJIOTHSI Ha3BaHUI HEKO-
TOPBIX XUMUYECKHUX AJIEMEHTOB.
[Tepnoauueckas Tabiuna XxumMuye-
ckux sneMenToB . 1. Mennaeneena:
KOPOTKOIEPUOAHBIN U JUIMHHOIIE-
puoaHBIA BapuaHThI. [lepuonsr u
rpynmnsl. ['1aBHas u mobo4Has moj-
rpynnsl, uin A- u b-rpynner. Ot-
HOCHTEbHAs aTOMHAs Macca.
Hemoncrtpamuu. [Toptpetsr U. . bep-
uenuyca u . 1. Mengeneena. Ko-
POTKONEPUOAHBIA U JITUHHONEPHO -
HbII BapUaHTHI HEPUOAUYECKON CH-
cremsbl . 1. MenaeneeBa

XUMHYECKUX DJIEMEHTOB.
Xapaxmepuszosams wWHPOpMALHIO,
KOTOPYIO HECYT 3HaKH XUMHUUYECKUX
SJIEMEHTOB.

Onucwvigams CTPYKTYpY NEPUOIU-
YEeCKOM TaOIHUI bl XUMHUYECKHUX DJIE-
meHToB [[. 1. Menneneena.
Ob6vsicHAmMb STUMOJIOTUYECKHAE Ha-
yajla Ha3BaHUHU XUMHUYECKHUX DJIe-
MEHTOB U UX OTJICIbHBIX TPYIIIL.
Pasznuuams KOpPOTKONEPUOJHBIN U
JUITMHHOTIEPUOJHBIA BapuaHThI Tie-
puoaunueckoit cucremsl . 1. Men-
neieesa
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lpodonxeHue

Ucn.ol

Homep Tema ypoxa OchosHoe conepxaiue | ool acrenanoan yaauixen | o
(Ha ypoBHe yue6HbIX AeNCTBUN)
T.Poct
10—11X] muueckue GopMyJIbl Mudeckue popmynbl. MHIeKCs Omobpasicams COCTaB BEIIECTB C
1 kK03 punmerTsl. OTHOCUTENb- MMOMOIIBI0 XUMHUYECKUX POPMYII.
Hasi MOJIEKYJIsIpHasi macca. Macco- Pasznuuame nanexcel u ko3¢ pu-
Bas 10J1 XMMHYECKOI'0 3JIeMEHTa B IIUCHTHI.
coenuHenuu. Mudopmamus, Koto- Haxooumb OTHOCUTENBHYIO MOJIe-
PYIO HECYT XUMHUYECKHE POPMYITBI KYJISIDHYIO MacCy BEIIeCTBA U Mac-
COBYIO JJOJTI0O XUMHUUYECKOTO 3JI€MEH-
Ta B COCJUHEHHHU.
Tpancnuposams nHGOPMAIUIO, KO-
TOPYIO HECYT XUMUYECKHE (OPMYITBI
12—13B| neaTHOCTH Banentnocts. CtpykTypHas dop- ObvsicHsamb, 9TO TaKOE BAJICHT-
MyJ1a. XUMUUYECKHE DIIEMEHTBI C HOCTb.
IIOCTOSIHHOM M IIEpEMEHHOM Ba- Ionumams oTpaxkeHue MOpsIKa
JEHTHOCTHI0. BeIBO (hopMyIisl co- COE€MHEHUs aTOMOB B MOJIEKYyJIax
€IMHEHUs 10 BajJeHTHOocTH. Onpe- BEILECTB MOCPEICTBOM CTPYKTYp- +
JIeJIEHUE BAJIEHTHOCTH XUMHUYECKO- HBIX (hOopMYyI.
ro sjeMeHTa no gopmyse Belie- Ymemwv cocmasnsims popmynsl co-
crBa. CocTaBiieHHEe Ha3BaHUU CO- €IMHEHUI 110 BAJICHTHOCTH U
€IMHEHUM, COCTOSAINX U3 ABYX XH- onpeoensams BAIEHTHOCTb 3JIEMEH-
MHYECKHUX JIEMEHTOB. 3aKOH MO- Ta 1o ¢popMyJie ero COeJUHEHUS
CTOSIHCTBA COCTaBa BEILIECTB.
HemoncTpauus. KoHctpyupoBanue
HIAPOCTEPFKHEBBIX MOJIENIEH MOJIEKYJI
14Xu] nueckue peaxkiuu Xumudeckue peakuuu. PeareHTs u Xapaxkmepuzoeams XUMHAYECKYIO

NPOYKTHI peaknuu. [Ipusnaku xu-
MHUYECKHUX pEaKIUil. YCIOBUS UX
MpOTEKaHUs U NmpeKkpaiieHus. Pe-
aknuu ropenus. TemmoBoit apdext
peakuu. DK30TepPMHUYECKUE U DH-
JIOTEPMHUYECKHUE PEAKIIUH.

peakuuo u €€ y4yacTHUKOB (pea-
TE€HTHI U IPOAYKThI PEAKIIUH).
Onucelieams TIPU3HAKU U YCIOBUSA
TEYEHUS] XUMUYECKUX PEeaKIHil.
Paznuuams >K30T€pMUUECKUE U
SHAOTEPMUYECKUE PEAKIIUH.
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HemoncTpannu. Annapat Kunmna.
Paznoxenune Ouxpomara aMMOHHUSI.
I'openue cepbl U MarHueBOM JICHTHI.
JlabopaTopHble onbIThL. 5. B3au-
MOJeiicCTBHE PACTBOPOB XJIOpHUaa
HATpHUsI U MOJHUJIa KaJIUsl C PacTBO-
poMm HHUTpara cepebpa. 6. [Tomyue-
Hue rugpokcuga meau(ll) u ero
B3aUMOJIEMCTBUE C CEPHOMN KHUCIIO-
ToW. 7. B3aumopeiicTBue pacTBopa
COJIbI C KUCJIOTOU

Coommnocums peaxkiii TOPEHUS U
AK30TEPMHUCCKUC PEAKITHH.
Habnrwooams v onuceieams XUMH-
YECKUH YKCIIEPUMEHT C MOMOIIBIO
pycckoro (pOIHOTO) sI3bIKA U SI3BI-
Ka XUMUHU

15—16X

MHUYECKUE YPABHECHUS

OH COXpAaHEHMsS] MaccChl Be-
MIeCTB. XMMHAYECKHUE YPAaBHECHHUS.
CocraBiieHME XUMUYECKUX ypaBHE-
Huil. Undopmanus, KoTopyto He-
CET XUMHUYECKOE YPABHEHHUE.
Jdemoncrpanuu. IlopTpeTsl

M. B. JlomonocoBa u A. JI. JlaBy-
azpe. ['openune pocdopa. ONBITHI,
WJUTIOCTPUPYIOLIHUE 3aKOH COoXpa-
HEHHUSI MacChl BEIIECTB.
JlaGopaTtopHbie onbIThl. 8. [Ipo-
BEPKa 3aKOHA COXPAHEHU S MacChl
BEIIECTB HA IPUMEPE B3aUMOEHi-
cTBHS mEnoun v kKuciaotel. 9. [po-
BEpKa 3aKOHA COXPAHEHU S MacChl
BEUIECTB HA IPUMEPE B3aUMOEHi-
cTBUs mEnouu u cosu xese3a(lll)

Dopmynuposams 3aKOH COXpaHe-
HUs Macchl BewmecTB. Cocmasnsims
Ha €ro OCHOBE XMMHUUYECKHE ypaB-
HEHUSL.

Tpancaupoeams nHdOpMaIuIo,
KOTOPYIO HECYT XMMHUYECKHE YPaB-
HEHUSL.

DKCHEePUMEHTAIIBHO nOOMEepi#C-
damub CUPaBEINBOCTH 3aKOHA CO-
XpaHEHHUsI MacChl BEIIECTB

17—18T]

bl XUMHWYCCKHUX peaKL[HI}’I

Ks

ccuuKkanus XUMHIECKUX pe-
aKIMi Mo COCTaBy W YHUCIY pea-
TeHTOB U NPOAYKTOB. THIIBI XUMH-
4yecKux peakuuil. Peaknuu coenu-
HEHUSI, PA3JI0KEHUsI, 3aMEIICHUSI
n oomMeHa. KaranuzaTopsl.
JlemoncTpanuu. ['openue dpocdo-
pa, pacTBOpeHHUE MPOJAYKTa TOPEHUS
B BOJIC M MCCJICIOBAHUE MOJTYyYCHHO-
ro pacTBOpa JakMycoMm. Bzanmoeii-
CTBHUE COJSHOW KUCIOTHI C IUHKOM.

Knaccuguyuposams xumuueckue
peakuMu Mo MPU3HAKY YHUCIa U CO-
cTaBa peareHTOB U MPOJYKTOB.
Xapaxmepuszoeams poab KaTaau-
3aTopa B MPOTEKAaHUU XUMHUUYECKOU
peakuum.

Habnwooams v onucvieams XUMH-
YECKUH AKCIEPUMEHT C IMOMOIIBIO
pycckoro (poJHOIo) s3bIKa U SI3bI-
Ka XUMHUHU
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lpodonxeHue

XapaKTepucrmka 0OCHOBHbIX Wcn.o6
I;g'gsg Tema ypoka OCHOB"ossgﬁ?’Ka""e BM/I0B A€ATE/IbHOCTMN YualnXcs opya.
(Ha ypoBHe yuye6HbIX AeNCTBUN) T.PocTa
[Tonyuenne ruapokcumaa meau(ll)
Y €ro pa3JIoKEeHUE NTPU HAarPEBaHUH.
JlabopaTopHble onbIThl. 10. Pa3-
JIO’)KEHHE MEPOKCHUIa BOJAOPOA C
oMol okcuaa mapranna(lVv).
11. 3amemenune xeae30M MeIN B
MEIHOM KyTopoce
191To] Topenue u 0600mEeHne TecTtupoBanue, penieHre 3aaad u
tembl. [loAroTOoBKa K KOH- BBITIOJTHEHHUE YIIPAXKHEHUHN 110 TeMe
TPOJIbHOI paboTte
20Koimponvnasa paboma 1 o teme «HadanbHbIC MOHITHS W 3aKOHBI XUMUH)
Ba)xHeHnwmne npeacrtaBUTE/IN HEOPraHUYECKUX BELLECTB.
KonnuecTtBeHHble OTHOLWIEHUS B XMMUKN (18 u)
21Bo3nyx u ero cocran CoctpB Bo3ayxa. [Torstue 00 00b- Xapaxmepuszosams 00BEMHYIO I1O-

éMHoM noJie (j) KOMIMOHEHTA MPH-
POIHOM Tra30BOIl CMECH — BO3AyXa.
PacuéTt 00béMa KOMIIOHEHTA ra30-
BOHM CMecCH O ero o0ObEMHOHU HoJie
1 Ha0OOpOT.

Hemoncrpamuu. OnpejiesieHue co-
JIEP>)KaHUsI KUCIIOPO/a B BO3/yX€

JIF0 KOMIIOHEHTa TaKOW MPUPOTHOMN
ra3oBoil cMecH, Kak BO31yX, U
paccuumuvléams 0ObEMHYIO JI0JTIO
Mo 00BEMY ITON CMECH.
Onucvieams 0OOBEMHBIN COCTaB at-
MOC(EpHOTO BO3yXa U NOHUMAMb
3Ha4Y€HHUE MOCTOSIHCTBA 3TOTO CO-
craBa A5 310pOBbsI

22Ku

JTIOPOJT

Kucnopon. O3on. I[lonyuenue kuc-
nopoaa. Cobupanue u pacno3Ha-
BaHHE KUcJopoaa. XUMUYECKUE
CBOMCTBa KUCJIOpPO/Jia: B3aUMOeii-
CTBHUE C METAJNIaMH1, HEMETaJlJIaMHu

Xapaxmepuzoeams O30H KakK ai-
JIOTPONHYO MOJIU(PUKAIIHNIO KUCIIO-
poaa.

Onucwieams ¢ TOMOIIBIO PYCCKOTO
(poHOTO) SI3BIKA U SI3bIKA XUMUH




1€

1 CJIOKHBIMHU BEIICCTBaAMU. HpI/I'
MeHeHue kuciaopoaa. Kpyrosopor
KHCJIOPOJa B IPUPOJE.
Jdemoncrpanuu. Ilonyuyenue kuc-
J0pOoJa pa3I0KEHUEM IlepMaHra-
HaTa Kajaus U epOKCHIa BOJIOPO-
na. CoOupaHue KUCJIopoaa METo-
JAO0M BBITCCHCHUS BO3AyXa U BOIBI.
Pacno3naBanue kuciopona. I'ope-
HUC MarHus, xejei3a, yris, CCpbl U
dbocdopa B kuciaopome

(u3nyeckre U XuMU4YeCKUe CBOM-
CTBa, IIOJIy4YEeHUE U IPUMEHEHUE
KHCJIOpOAA.

Yemanasnueams npuanHHO-CIIE -
CTBEHHBIE CBS3U MEXAy puznye-
CKMMH CBOWCTBAMU KHUCJIOPOJia U
crocob6amMu ero cooupaHusi.
Ilposooumsb v HabaroOoames XUMM-
YECKUI IKCIIEPUMEHT MO MOoJyyYe-
HUIO, COOMPAHUIO U PACIO3HABAHUIO
KHCJIOpOJia ¢ COOIOAECHUEM MPABUIT
TeXHUKHU Oe3onacHocTU. Onucsi-
6amb XUMHUYECKUM 3KCIIEPUMEHT

23

Ilpaxmuueckas paboma 4

[Toyuenue, coOupanue u pacro-
3HaBaHHE KUCI0pOoaa

Pabomams ¢ nabopaTtopHbiM 000-
pyJIOBaHUEM M HArPEeBATCIbHBIMH
npubopaMu B COOTBETCTBHHU C Ipa-
BUJIAMU TEXHUKH 0€30TaCHOCTH.
Buvinoaname npocTeummne NpuEMBbI
oOparmienus ¢ 1abopaTopHbIM 000-
pyIoBaHueM: cooupaTs mpubdop
JIJIS1 TIOJTy4YEHHUS Ta30B, IPOBEPSITH
€ro TepMEeTUYHOCThH M UCTIOJIB30-
BaTh JIJIS MOJYYEHUS] KUCIIOPOa.
Cobupams KUCAOPOJ METOJIOM BbI-
TECHEHUS BO3JyXa U paACno3Ha-
6amuv KUCIIOPO/I.

Habniooams 3a cBOicTBaMu Be-
IIECTB U SIBICHUSIMH, IPOUCXO IS~
IIMMU C BEIIECTBAMU.

Onucviéames XUMUYECKUAN JKCIIE-
PHUMEHT C TOMOIIHIO PYCCKOTO
(poIHOTO) SI3BIKA U SA3bIKA XUMUHU.
Cocmasnsims OTUET 1O pe3yJIbTa-
Tam MPOBEAEHHOTO PKCIIEPUMEHTA

240x(

bl

Oxcuapl. HazBanusg okcuaos. Co-

craBlicHHE (OPMYJT OKCHJIOB 10 UX
Ha3BaHusIM. [IpeacraBurenu okcu-
JIOB: BOJIa, YTIIEKUCIIBIN ra3, Hera-

niéHasi U3BECTh.

Bovioenams cyniecTBeHHbIE TIPU-
3HaKHU OKCHJIOB.
JlasamvHa3zBaHUsI OKCHIOB IO HX
bopmymam.
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lpodonxeHue

XapaKTepucrmka 0OCHOBHbIX Wcn.o6
I;g':sg Tema ypoka OCHOB"ossgﬂ?’Ka""e BMAOB AEATE/IbHOCTH YUYaLmnxcs opya.
(Ha ypoBHe yuye6HbIX AelNCTBUM) D
Jdemoncrpauuu. Konnexuus ok- Cocmaensms HOpMyJIbl OKCUIOB
CHUJIOB. 10 UX Ha3BaHUSM.
JlabopaTopHsbiii onbIT. 12. [lo- Xapaxmepuzoeams TaKUX MpeacTa-
MYTHEHHE U3BECTKOBOM BOJIBI IPHU BUTEJIEH OKCUIOB, KaK BOJA, yrie-
MPOMYCKAHUM YIJIEKUCIIOro rasza KHUCJIBIM a3 U HeraméHast U3BeCTh
25Boj] pon Bopopon B mpupone. Pusnyeckue Xapaxkmepuzosams COCTAaB MOJIE-
Y XMMHYECKHE CBOMCTBA BOJIOPO- KyJIbl, GU3UYECKUE U XUMHUYECKUE
Jla, €ro MoJy4eHne U IpUMEHEHHE. CBOWCTBA, MOJIyYEHUE U NIPUMEHE-
Jemouncrpauuu. [lonydenune, co- HHUE BOAOPO/IA.
OupaHue U pacro3HaBaHUE BOJO- Yemanasenusams npruunHHO-CIIE -
pona. 'openne Bomopoa. Bzanmo- CTBEHHBIE CBSI3U MEXIYy (pu3mude-
JIEUCTBHE BOAOPOAA C OKCUIOM CKHMH CBOWCTBAMHU U CITOCOOaMHU +

meau(ll).

JladopatopHsblii onbIT. 13. [Tomy-
YeHHE BOJOPOJIa MMPHU B3aUMOJEH -
CTBUH LIHHKA C COJISTHOM KUCIIOTOM

coOupaHust BOJOPOIa, MEXKTY XH-
MHYECKUMHU CBOHMCTBaMHU BOJOPOJIA
U €r0 MPUMCHCHUEM.

Ilposooums u Habawoams XUMHUYE-
CKHI SKCTIEPUMEHT I10 TTOJYUYCHHUTO,
coOMpaHUIo M PacIio3HABaHUIO BO-
JIopoJia ¢ COOITI0ICHUEM TTPABUIT TEX-
HHUKH Oe3omacHOCTH. Onucvlieams
XAUMHUYECKHUH IKCIIEPUMEHT
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kmuyeckas paboma 5 Ilonyuen]

e, coOnpaHue u pacro-
3HaBaHHWE BOJOpOJIA

Pabomamws ¢ mabopaTopHbIM 000-
PYAOBAHUEM U HArpCBaTCJIbHBIMU
npubopamMu B COOTBETCTBHHU C Ipa-
BUJIAMU TEXHUKH 0€30MaCHOCTH.
Bouinonnsims npocreiinine mpuéMsl
oOpamienus ¢ nabopaTopHbIM 000-
pyZnoBaHueM: cobupats npubop
JUUISL TIOJTyYE€HHS Ta30B, IPOBEPSITh
€ro repMEeTUYHOCTb U UCIIOJIB30-
BaTh JUIA IIOJIyYEHHUSI BOAOPOAa.

Cobupams BOIOPO METOJIOM BBI-
TECHEHUS BO3/IyXa U pACNO3HA-
6amb BOJIOPO/I.

Habniooams 3a cBOWCTBAMU Be-
IIECTB | SIBICHUSMH, ITPOUCKOIS-
IIIUMH C BEIIECTBAMHU.
Onuceleams XUMUYECKHAI dKCIIE-
PHUMEHT C TTOMOIIBIO PYCCKOTO
(poHOTO) SI3BIKA U A3bIKA XUMUH.
Cocmaesnsime OTYET IO pe3yabTa-
TaM TMPOBEAEHHOTO IKCIIEPUMEHTA

27Ku(

JIOTBI

Kucnotsl, ux cocras u kinaccupu-
kanus. Uaaukaropel. Tabnuia
pactBopumocTu. CepHasi U coJsi-
Hasl KUCJIOThI, UX CBOMCTBA U NpHU-
MEHEHHE.

Hemoncrpanuu. Konnekuus MmuHe-
panbHbIX KucaoT. [IpaBuiio pa3bas-
JIEHUSI CEPOM KMCIIOTHI.
JlaGopatopusblii onbIT. 14. Pacno-
3HaBaHHUE KUCJIOT C TOMOIIbIO UH-
JUKaTOpPOB

Ananusuposams COCTaB KUCIOT.
Pacno3naséams KUCIOTEI C IO~
MOIIILIO UHAUKATOPOB.
Xapaxmepuzosams NpeICTaBUTE-
JIEH KUCJIOT: CEPHYIO U COJISTHYIO.
Onpeoensimb paCTBOPUMOCTbH CO-
€IUHEHHUH C TOMOIILIO TaOIHUIIbI
pacTBOPHUMOCTH.

Yemanasnueamos npuamnHHO-CIIE -
CTBEHHBIE CBSI3W MEXy CBOMCTBA-
MU CEPHOU U COJITHOU KUCIIOT U
o0acTsIMU UX MPUMEHEHUSI.
Oco3nasamb HEOOXOIUMOCTE CO-
OJIfOICHUS TPaBUJI TEXHUKHU 0€30-
MAaCHOCTH TIpH PabOTe ¢ KUCITOTAMU




€€

28Coj

Conm, X coCTaB U Ha3BaHMUS.
PacTtBOpuMOCTH coJieil B BOJE.
IIpencraButenu cosei: XJIOpU Ha-
Tpusi, KapOoHaT Kanblus, ¢pocdar
KaJbIUsl.

Jdemoncrpauuu. Kosmneknus co-
neit. Tabnua pacTBOPUMOCTH OC-
HOBAHUI, KHCJIOT U COJIEH B BOJIC

Xapaxmepuzoeams COJIN KaK MPO-
JIYKTBI 3aMEIEHUS BOOPO/Ia B
KHCJIOTE Ha METaJJI.
3anuceieams GOPMYIBI COJIEH MO
BaJICHTHOCTH.

Haszvieams conu 1o ¢popmynam.
Hcnonvzoeams Tabnuily pacTBo-
PUMOCTH JJIsl XapaKTEePUCTUKHI
CBONCTB COJIEH.

Ilposooums pacuérel mo hopmy-
J1Iam coJieit
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lpodonxeHue

XapaKTepucrmka 0OCHOBHbIX Wcn.o6
I;gzﬁg TeMa ypoka OCHOB"ossgﬁ?’Ka""e BMAOB AEATENbHOCTH YUaLNXCA opya.
(Ha ypoBHe yuebHbIX AencTBUN) 1.PocTa
29—30K panuecTBo BemectBa Hucino ABoral po. KonuuectBo Be- O0bvsicusimb TOHATUS «KOJMYECTBO

uiectBa. Mouib. Moutsipnast macca.
Kparnbie enuHHUIIBI U3MEPEHUS KO-
JIMYECTBA BEIIECTBA — MUJIJIUMOIb
1 KUJIOMOJIb, MUJIJIUMOJISIPHAS U
KHWJIOMOJISIPHAsI MacChl BEIIECTBA.
Pac4yéTrl ¢ ncrmonp30BaHUEM ITOHS -
THN «KOJHYECTBO BEIIECTBA», «MO-
JISIpHAsi Maccay, «4ucio ABOTaJipoy.
JemoncTrpauuu. Hekotoprie me-
Talabl, HEMETAJIIBI U COCTHHCHUS

C KOJIMYECTBOM BEIIECTBA, PABHBIM
1 momb

BEIIECTBA», «MOJIb», «4HCIO0 ABO-
ragpo», «MOJIIpHas Maccar.
Pewams 3a1a9n ¢ UCHIOJIL30BaHU-
€M MOHITUH «KOJMYECTBO BEIIle-
CTBa», «MOJIIpPHAs Macca, «4HUCIO0
ABoraapo»

31Mo| pHbIit 006EM TA30B 3akd ABoraapo. MoysipHBIA 00B- ObvsicHsaimb TIOHATUS «MOJISIPHBIN

éM ra3zoo0pa3ubix BemiecTB. OTHO- 00BEM ra3oB», «KHOPMaJbHBIE YCIIO-
CHUTEJIbHAS MJIOTHOCTH rasa Io Apy- BUS».
roMy rasy. Pewams 3agaun ¢ uCnoab30BaHU-
KpaTHble equHULIBI U3MEPEHUS — €M INOHSATUN «KOJHMYECTBO BeEllle-
MUJUIAMOJISPHBIA U KUITOMOJISIPHBIN CTBa», «MOJISIpHas Macca», «MoO-
00BEMBI Ta3000Pa3HbBIX BEILLIECTB. JTAPHBIA 00BEM Ta30B», «YHUCIIO
Pacuérsl ¢ ucnonp30BaHUEM IMOHS- ABoraz po»
TUH «KOJMYECTBO BEIIECTBA», «MO-
JsIpHas Maccay, KMOJISIPHBIH 00b-
€M ra3zoB», «4HUCIO ABOTaJpo».
Hemoncrpanusi. Moaens Mosip-
HOro o0béMa razon

32—33P cuY€ThI MO XUMUYCCKUM Pacuérel ¢ ucnonb30BaHUEM MOHS- Xapakmepuzosamb KOIUYECTBEH-

YpPaBHEHUSAM

TUH «KOJMYECTBO BEIIECTBA», «MO-
JpHasi Macca», «KMOJISIPHBIA 00b-
€M ra3zoB», «4uciio ABOraJipo»

HYIO CTOPOHY XHUMHYECKUX OOBEK-
TOB U IIPOLECCOB.

Pewams 3anaumn ¢ ©Cnoib30BaHUEM
MOHATUN «KOJMYECTBO BEIIECTBAY,
«MOJISIpHAasg Macca», «MOJISIPHBIN
00bEM ra3oB», «4ucio ABorajapo»




34Boj . OcHoBaHus I'mnpocdepa. KpyroBopoT BobI B ObvsicHamb TIOHITHUS  «OCHOBa-
npupoje. Puznyeckue U Xumuye- HUS», «IIEIOYM», «KadeCTBEHHAas
CKHE CBOMCTBA BOJBI: B3aUMOJIEH- peaknus», «MHIUKATOPY.
CTBHE C OKCHUJAMH. Knaccuguyuposams ocHOBaHUS
OcHoBanus, ux cocras. PactBopu- II0 PaCTBOPUMOCTH B BOJIE.
MOCTh OCHOBaHUM B Boje. M3me- Onpeodensims 10 popmyie npu-
HEHHUE OKPACKHU MHIUKATOPOB B HAJUIEKHOCTh HEOPraHUYECKUX Be-
menouHon cpene. [lpencrasurenu IIECTB K KJIaCCy OCHOBAaHUM.
HieJ04Yei: THIPOKCU Bl HATPHUS, Xapaxkmepuzoeams CBOUCTBA OT-
KaJIus ¥ KaJIBIUSL. JIeTIbHBIX MPEJACTaBUTEIEH OCHOBA-
JdemoncTrpanuu. Komneknus oc- HUH.
HOBaHUM. Hcnonvzoeams Tabmuily pacTBo-
JladopaTtopHblii onbIT. 15. M3Mme- PUMOCTH JUIsl OIIPEJEIEHUs pac-
HEHUE OKPACKH MHANKATOPOB B TBOPHUMOCTH OCHOBAaHHUU
MIEJIOYHOU cpene

35Pad Bopsl. MaccoBast  mos PacTBopuTenb u pacTBOpEHHOE Be- Obvsachames TOHATHE — «MaccoBas

pacTBOPEHHOTO BEIIECTBA

mecTBO. PacTtBoprl. PacTBOpeHnue.
I'mapatel. ConbpBaTel. MaccoBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBA.
Pac4yéTrl, cBI3aHHBIC C HMCIIOJIbL30-
BaHUEM NOHATHUS «MaccoBas J0JIs
pacTBOPEHHOTO BEIIECTBAY.
JladopaTopHblii onbIT. 16. O3Ha-
KOMJIEHHE C IIpenapaTtamMy JoMaml-
HEW WIH IIKOJHHOW alTeYKu —
pacTBOpamMu HNepoOKCHUJia BOAOPOa,
CIUPTOBOUW HACTOWKH MOJa U am-
MHaKa

JIOJIs1 PACTBOPEHHOI'O BEIIECTBAY.
Yemanasnusams ananorum ¢ 00b-
éMHOH n0oJIe KOMIIOHEHTOB Ta30-
BOU CMECH.

Pewams 3a1aumn ¢ ©COIb30BaHUEM
MOHATUN «MaccoBas 10J1s JIEMEHTa
B BELIECTBE», «KMACCOBAs J10JIs pac-
TBOPEHHOTO BEIIECTBa», «00BEMHAS
JI0JIs1 Ta3000Pa3HOTO BEIIECTBA»




S€
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kmuueckas paboma 6llpuroron

€HHE pacTBOpa C 3a-
JITAaHHOW MacCOBOM Jojel pacTBO-
PEHHOTO BEIIECTBA

Pabomams ¢ nabopaTopHbiM 0060-
PYAOBAHUEM U HArpCBaTCJIbHBIMU
npudopamMu B COOTBETCTBHUH C Ipa-
BUJIAMU TEXHUKH 0€30MaCHOCTH.
Bovinonnsims npocreiinine mpuéMsl
oOpamienus ¢ nabopaTopHbIM 000-
PYZOBaHUEM: C MEPHBIM LIMIIVH]-
pOM, C BECaMHU.

Habnrwoams 3a cBOWICTBaMU Be-
IECTB U SABJICHUAMU, IIPOUCXO A~
IIMMH C BEIlleCTBaAMMU.
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lpodonxeHue

XapaKTepucTmka 0CHOBHbIX Mcn.o60
Homep T OCHOBHOE coiep)KaHue paKTep
ypoKa eMa ypoka ypoka BMAOB AEHTean-éOCTVI yuawmxcs pyA.
Ha OBHE YYeOHbIX AencCTBuun
LETE y A ) T.Pocra
Onucvléams DKCIIEPUMEHT C MO-
MOTIBIO PYCCKOTO (POJHOTO) SI3BIKA
U sI3bIKA XUMHUU.
Cocmaensims OTYETHI IO PE3yJibTa-
TaM OPOBEJAEHHOTO IKCIIEPUMEHTA.
T'omosums pacTBOPHI C onpee-
JIEHHOW MaCcCOBOU NTOJIEH PaCTBO-
pEHHOTO BEIIECTBA
—HoA awnuti oxenepumenm BoipamyuB] He KPUCTAILUIOB allto- Boinoansams 6e30macHbIe B J10-
MOKaJIMEBBIX KBACIIOB WJIM MEIHO- MaIlHUX YCJIOBUSIX HDKCIIEPUMEHTHI,
ro Kynopoca MIPOBOJANTH HAOIIOIEHUS 32 POCTOM
KPHUCTAJJIOB.
Ogopmaams OTIET O POJICTAHHOU
paboTe ¢ MTOMONIBIO PYCCKOTO
(poHOTO) fA3BIKA U A3bIKA XUMUU
370064 OmeHne U cucTeMaTu3amus 3HaHUH 110 TeMe « BaykHel e npeIcTaBUTeNI HEOPTaHUYECKUX BEIISCTB.
KonnuecTBeHHBIE OTHOLIEHUS B XUMUM
38Komponvuas paboma no teme «BakHelIIne nNpeIcTaBUTEN HEOPTraHUYECKUX BemniecTB. KonmyecTBeHHBIS
OTHOIIEHUS B XUMH I
A
OCHOBHbIe K/NacCbl HEOPpraHUMYeCKUX coeguHeHun (10 y)
390xk{ nbl, UX Ki1accUUKAIIHUS O06o0uIeHue cBeaeHu 00 OKCH- ObvsacHams TOHIATUS  «HECOJIE-
U XMMHYECKHE CBONCTBA Jax, UX Kjaccudukaiuu, Ha3Ba- o0pasyrolue OKCUAbI», «coaeolpa-
HUSAX U cBoMcTBax. CrocoObl mo- 3yIOLIME OKCUJBI»,  «OCHO || BHbIE
JIy4€HUSI OKCHUOB. OKCHUJBI», «KHUCIOTHBIE OKCHUJIBI».
JlabopaTtopHble onbIThI. 17. B3a- Xapaxmepuszosamsb 001IME€ XUMUYE- 4

HUMOJEUCTBUE OKCH A KaJIbIIU C
Bojo#. 18. [TomyTHEHHE U3BECTKO-
BOM BOJBI

CKHE CBOHCTBaA COJICOOPa3yIOLIUX
OKCUJOB (KHCIIOTHBIX U OCHO!| BHBIX).
Cocmasnsims ypaBHEHUS peaKlHil ¢
y4acTUEM OKCHIOB.




L€

Habnwooams u onuceleams ¢ 110-
MOTIBIO PYCCKOTO (POJIHOTO) S3bIKA
U SI3bIKa XUMHHU PEAKIMU C y4aCTH-
€M OKCHJIOB.

Ilpoooums c cobn0eHNEM TIpa-
BHJI TEXHUKH 0€30I1aCHOCTH OIbI-
TBI, TOJITBEPIKIAOIINE XUMUUCCKUC
CBOMCTBA OKCHJIOB

400c1

OBaHUs, UX Kiaccudu-
Kalus ¥ XUMUYECKHE CBOM-
CTBa

OcHoBaHUs, UX KJIacCU(pUKaIus,
Ha3BaHWs, CBOMCcTBA. B3aumoaei-
CTBHE C KUCIIOTAaMH, KUCIOTHBIMH
oKcHaamu, coisaMu. Pasoxenue
HEpPAaCTBOPUMBIX OocHOBaHuil. Cro-
coOBI MOTy4YeHUSI OCHOBAHU M.
JlabopaTopHble onbIThl. 19. Pe-
akus Heiitpanuzanuu. 20. [To-
nydenue ruapokcuaa meau(ll) u
€ro B3aUMOJECHUCTBUE C KHCIIOTOH.
21. PaznoxeHne THIPOKCHUIA Me-
nu(ll) mpu HarpeBaHUH

Cocmasnsimes ypaBHEHUsS peaKIUil
C y4acTHEM OCHOBAHMH.
Habrrwooams v onucvieams peak-
LIUU C yYacTUEM OCHOBaHMH C MO-
MOIIIBIO PYCCKOTO (POJHOTO) A3bIKA
U SI3bIKA XUMHU.

Ilpo6oOoums ONBITHI, TTOATBEPIKAA-
JoNMe XUMHUYIECKHUE CBOMCTBA OC-
HOBaHUWM, C COOJIOICHUEM TIPABHIT
TEeXHUKHN 0€301MaCHOCTH

41—42K]

CIIOTHI, UX KJiaccuduka-
LM 1 XUMHYECKHE CBOWCTBA

Kucnorel, nx kinaccudukamms

1 HaszBaHus. OOIIMe XUMHUYECKHE
cBoMcTBa KucaoT. B3aumoeii-
CTBHUE KHUCJIOT C METaJIJIAMHU.
DIEKTPOXUMHUYECKUAN DS HAMPS-
JKeHUU MeTautoB. B3anmonen-
CTBHUE KHUCIOT C OKCHUJIaMH MeTall-
J10B. B3anmogencTBue KMCIOT C
OCHOBAHHSIMH — PEaAKIINS HEH-
Tpanu3anuu. Bzanmonericteue
KUCHOT ¢ consimu. [lonydenue
OECKHCIIOPOJHBIX U KUCIOPOJICO-
JIEpKaIUX KUCITOT.
JlaGopaTopHble onbIThI. 22. B3a-
HUMOJIEMCTBHUE KHUCIOT C MeTalja-
Mmu. 23. BzaumogeiicTBue KUCIOT ¢
COISIMHU

Xapaxmepuzosams 001IINE XUMH-
YEeCKHUE CBOMCTBA KUCIHOT.
Cocmaensime ypaBHEHHST PEaAKIUI
C y4aCTHEM KHCIIOT.

Habnrooams 1 onucwviéams ¢ 1o-
MOIIBIO PYCCKOTO (POJIHOTO) SA3bI-
Ka ¥ S3bIKa XUMHHU PEAKIIUU C
y4acTHUEM KHCIIOT.

IIposoOoums ONMBITHI, MOATBEPK/IA-
IOI[MEe XUMHAYECKHE CBOMCTBA KHUC-
JIOT, C COOJTIOICHUEM ITPaBUJT TEX-
HUKH O€30I1aCHOCTH
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lpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoBHOE coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BWAOB AeATeNbHOCTU yyalmxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6
opya.

T.PocCTa

43— 44

JI1, UX KJIaccupukanus
U XMMHYECKUE CBONCTBA

Coun, ux kjiaccupuKanus 1 CBOM-
crBa. PactBopumMoOCTh coJieil B BO-
ne. BzaumonelicrBue colieii ¢ Kuc-
JOTaM| U mienoyamu. Bzaumoneii-
CTBHE COJIeH ¢ MeTajJlaMu,
0COOEHHOCTH 3THX peakiuii. B3a-
AMOJIEMCTBUE COJIEN C COJISIMHU.
JlaGopaTtopHble onbIThI. 24. O3Ha-
KOMIJIEHUE C KOJUIEKIIUEN COJIEH.
25. BzanmoeiicTBue cynbdara
meau(ll) c xxenesom. 26. Bzaumo-
JIEWCTBUE COJIEN C COJISIMU

Pasnuuams noHSATHSA «cpemaHune
COJTNY, «KHCIJIBIE COJIN), «OCHO|| BHBIE
COJINY.

Xapaxmepuzosams 0011IE XUMH-
9geCKHE CBOMCTBA COJICH.
Cocmaesnsimes ypaBHEHUsS peaKIAil
C YYaCTHUEM COJIEH.

Habnrooams 1 onucviéams ¢ no-
MOIIIBIO PYCCKOTO (POJHOTO) sI3bIKA
U S3bIKa XUMHUH PEAKIIUU C yda-
CTHEM COJICH.

Ilpo6oOoums ONBITHI, TTOATBEPIKAA-
OIME XUMHUYECKHE CBOMCTBA CO-
JIeH, ¢ COOI0ICHUEM TIPABUI TEX-
HUKH 0€30I1aCHOCTH

45T en

THUYECKasl CBSI3b MEXY
KJjlaccaMy HEOPTAaHUYECKHUX
COCIMHECHUU

['enernueckue psiabl MeTaIIa U
HeMmeTamaa. | 'eHeTnyeckas CBsI3b
MEXy KlaccaMu HEOPTaHUYECKUX
BCIIIECTB.

JlaGopaTopHblii onbIT. 27. ['eHe-
THUYECKasl CBSI3b HA IPUMEPE CO-
eINHEHU N MeInu

Xapaxmepuzosams TIOHSITUE «Te-
HETUYECKHU PSI».
Hnnrocmpupoeams TEHETHUYECKYIO
CBSI3b MEX]ly BEIIECTBAaMH: MPO-
CTOE BEIIECTBO — OKCHUJI —
THJIPOKCUJT — COJIb.

3anucviéams ypaBHEHHUS pPEAKIUA,
COOTBETCTBYIOIIUX MOCIIEA0BATENb-
HOCTH  (IIETIOYKE) MpeBpaICHUN
HEOPTraHWYECKUX BEIIECTB pa3iny-
HBIX KJIACCOB

46171p

xmuveckas paboma (PenieHue

DKCIICPUMCHTAJIbHBIX 3a-

Ja4d 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNYICCKUX COG,Z[HHCHI/Iﬁ))

Ymemw oOpamatbecs ¢ madopartop-
HbIM 000pYyJOBaHUEM U HarpeBa-
TeAbHBIMHU NPUOOpPAMU B COOTBET-
CTBMHU C MPaBUJIAMH TEXHHUKHU Oe3-
OIaCHOCTH.

Pacnosnasams HEKOTOpbBIE aHUO-
HBI 1 KATUOHBI.




Habnwoams cBOWCTBa
3JICKTPOJIU-TOB U MPOUCXOISIIUX
C HUMU SIB- JICHUH.

Habnwoams 1 onucviéams ¢ 1M0-
MOTIBIO PYCCKOTO (pOIHOTO)
SI3BIKAH SI3bIKa XUMUU PEAKIUH C
y4da- CTHEM DJIEKTPOJIUTOB.
Dopmynuposams BHIBOIBI IO pe-
3yJIbTaTaM IIPOBEIAEHHOIO
AKCIIEpHU-MEHTA

47006( Omenue U cucteMaTru3anus 3HaHUK 110 TeMe «OCHOBHBIE KJIACCHI HEOPIraHMYECKUX COEJIMHEHUM»

48Koympoavnas paboma no teme «OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COEIMHEHUI

Mepuoanuecknn 3aKOH U Nnepuoanyeckas cCMcteMa XMMHUYECKnxX
anemeHTtoB/l. 1. MeHpeneeBa. CtpoeHue atomMa (8 u)

Ucn.o6
OpYA.

T.Po

49EcTECTBEHHBIE CEMENCTBA XU~
MHYECKUX JIEMEHTOB. AM}O-
TEPHOCTH

EcTecTBEeHHBIE CEMENCTBA XUMHUYE-
CKHUX 3JIEMEHTOB: IIEJIOYHBIC U IIIe-
JIOYHO3EMEeIbHbIE METAJIJIBI, TaJio-
TeHBI, HHEepPTHBIE  (OJIaropo HbBIE)
ra3el. AMdoreprocts. AMpoTep-
HBI€ OKCUIBI U TUAPOKcHABl. KoMm-
MIJICKCHBIE COJIU.

JlaGopaTtopHbiii onbIT. 28. [lomy-
yeHne aM(pOTEepHOTO THIPOKCHAA U
HCCIIEJOBAaHUE €TI0 CBOWCTB

ObvscHsames TPU3HAKH,
MTO3BOJISIO-1IIE 00BbETUHATH
IpYIIBI JIEMEH- TOB B
€CTECTBEHHBIE CEMENUCTBA.
Packpvisamb XuMu4eCcKun
CMBICITI(3TUMOJIOTHIO) Ha3BaHUH
€CTe- CTBEHHBIX CEMENCTB.
Apzaymenmuposamo
OTHOCHTEJIb- HOCTh Ha3BaHUS
«uMHEepTHBIE ra3b».00bAcHAMb
MOHATHUE

«ampore
p-HBIE COEIUHEHUSI».
Habnooams u onucvieams peak-
LMY MEXKAY BELIECTBAMHU C IOMO-
BIO PYCCKOTO (POJIHOTO) SI3bIKA
MS3bIKa XUMHUHU.
Xapaxmepuszosamuo
JIBOMCTBEHHBIMXapaKTep CBOMCTB
aM(}OTEpHBIX OKCUJIOB U
TUIPOKCHUJIOB.
IIpo6ooums ONBITHI IO MOJTyYe-
HUIO U OJATBEPKJACHUIO XUMUYE-
CKHUX CBOWCTB aM(OTEPHBIX OKCH-
JIOB U TUJIPOKCHUJIOB C
coOJIIOICHU-EM NTPABUJ TEXHUKHU




6€

0e3011acHOCTH
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lpodonxeHue
Homep = OCHOBHOE coepaHmne XapakTepucTtuKka 0CHOBHbIX Ncn.ob6
ypoKa eMa ypoka ypoKa BMOB nemenb%ocm yvawuxcs opya.
(Ha ypoBHe yuye6HbIX AelNCTBUM) T.Pocra
500TYpbITHE TIEPUOIUYECKOTO OrtkpoiTue . U. MeneneeBbiMm Pasznuuams ecrecTBEHHYIO U HC-
3akoHa /[[. 1. MenneneeBsim IIEPUOIMYECKOTO 3aKOHA U cO3/1a- KYCCTBEHHYIO KJIacCU(]UKaAIIUHU.
HHUE UM MEPUOJUUECKON CUCTEMBI ObvscHame, TOYEMY TIepUOINYE-
XUMHUYECKUX DIIEMEHTOB. CKHI 3aKOH OTHOCAT K €CTECTBEH-
JdemoHcTpauum. Pasznuunsie ¢op- HOH KJlaccu(UKALINH.
MBI TaOJIUI] IEPUOJUIECKONU CUCTE- Mooenupoeams XUMHUYECKHE 3aKO0-
MbI. MoIeTMpOBaHUE TTOCTPOCHUS HOMEPHOCTH, BBIJICJISISI CYIIECTBEH-
MMEPUOANIECKOU CUCTEMBI HBIE XapaKTePUCTUKHA OOBEKTa U
. . Menneneesa NPENCTABIAS UX B IPOCTPAHCTBEH-
HO-TpaUISCKOUN MITN 3HAKOBO-
CHUMBOJIMYECKOU hopme
510c] oBHBIE CBEIEHUS O CTPO- ATOMBI KaKk opMa CymiecTBoBa- Ob6vsacHams, 9TO TAKOE KIIPOTOHY,
€HHHU aTOMOB HUSI XUMHUYECKHUX dJIEMEHTOB. Oc- CHEUTPOH», «IIEKTPOH», «XUMHYE-
HOBHBIE CBEJCHUS O CTPOCHUHU CKHM 2JIEMEHT», «KMAaCCOBOE YHC-
aTomoB. /loKka3aTenbcTBa CI0XKHO- JI0».
cTu cTpoeHust atoMoB. OnbITh Pe- Onucvieams CTPOCHHE s/pa aToO-
3epdopna. [Imanerapuas moaens Ma, UCIIOJIb3YSl IEPUOIUIECKY IO
CTPOEHMS aTOMa. CHUCTEMY XMMHUYECKHUX 3JIEMEHTOB
CocraB aTOMHBIX siJiep: TPOTOHHI, J. . Menneneesa.
HelTpoHbl. MaccoBoe uuciio. CoBpe- Tlonyuams nHDOPMALUIO TIO XU-
MEHHOE ONpPEeAeICHUE MOHATUS «XU- MHMHU U3 Pa3IMYHBIX UCTOYHUKOB,
MHYECKHUM 3eMeHT». OTHOCUTENb- ananuzuposamo €€
Has aTOMHasi Macca. B3aumo cBs3p
MOHSTUI «IIPOTOH», KHEUTPOH», «OT-
HOCHUTEJbHAsi aTOMHAasi Maccay.
JemMoHncTpanuu. Moaenu aToMOB
XUMHUYECKHUX 3JIE€MEHTOB
52CtjjoeHure IEKTPOHHBIX Muxkpomup. Dnektponbl. CTpoeHue Obvscusimb TOHSITHE «DJIEKTPOH-

000JI0YEK aTOMOB

SHEPTeTUYECKUX YPOBHEH aTOMOB
xumuueckux snementos 1—20. ITo-
HSITHE O 3aBEPIIEHHOM DJICKTPOH-
HOM cJI0€

HBIA CIOI», NN «IHEPTreTUUEeCKUui
YPOBEHBY.

Cocmagnsams CXeMBbI pacrpejese-
HUS BJIEKTPOHOB IO AJIEKTPOHHBIM
CIIOSIM B DJISKTPOHHOU 00010UKe




53Ilej

HoaudecKas cucrema
XUMHUYCCKHUX DJIEMCHTOB
JI. 1. Men neneena

HN3oTonbl. PU3NUECKUIT CMBICT
CHUMBOJIMKH NIEPUOJUYECKON CHU-
crembl. CoBpeMeHHast GopMyu-
pOBKa MEPUOJUYECKOTO 3aKOHA.
N3MeHeHUsT CBOMCTB DJIEMEHTOB B
nepuoax u rpynmnax Kak QyHKIHs
CTPOEHHS IIEKTPOHHBIX 000JI0YEK
aTOMOB.

Packpvieams puzndeckuii cMbICT
MOPSAKOBOTO HOMEpPa XMMHUYECKOIr 0
3JIEMEHTAa, HoMepa Mepuoia U HO-
Mepa IpyIIIbL.

Ob6vsicHamb 3aKOHOMEPHOCTH U3-
MCHCHUA MCTAIIJIMYCCKUX U HECMC-
TAIIJIINYCCKHUX CBOﬁCTB XUMHNYCCKHUX
3JIEMEHTOB U UX COSIUHEHUN B
nepruogax u rpymnmnax

54—55X

apaKTEepUCTHUKA DJIEMEHTAa
110 €T0 TMOJIOKEHUIO B IIePH-
OJINYECKOU CUCTEME

XapaKkTepucTUKa dJIEMEHTa-MeTall-
Jila ¥ DJIEMEHTa-HeMeTajljia o UX
MOJIOKEHUIO B TIEPUOJIMUECKON CH-
CTEMEC XUMHUNUYCCKUX DJIICMCHTOB

J1. 1. MenneneeBa.
JleMmoHcTpauuu. Moaenn aToMOB
sneMeHTOB 1—3-T0 mepuooB

Xapaxmepuzoeamb XUMUYECKHUE
31eMeHThl 1—3-T0 mepruoIoB 1Mo Ux
MOJIO’KEHUIO B IEPUOIUYECKON CHU-
CTEME XUMHUYECKHUX IEMEHTOB

J. 1. MennaeineeBa.
Apzymenmupoeams CBONCTBA
OKCHJOB U THAPOKCHI0OB METAJLIOB
Y HEMETAJJI0B IIOCPEICTBOM ypaB-
HEHWUU peakuii

563H4

YEHUE IEPUOINYECKOTO
3aKOHA U MIEPUOJUYECKOHN
CUCTEMBI XMMHUUYECKHUX dJIe-
menToB JI. 1. Menneneea

CooO0mieHnst yqamuxcs 0 KHU3HH,
HAy9YHOW W OOIIECTBEHHON Aes-
tenbHocTH 1. 1. MenaeneeBa

Onpeoensimes ICTOYHUKH XHMHYE-
CKO¥ mHpOopManuu.

Tlonyuams HeoObxoqumMyro nHpOpMa-
A0 U3 Pa3]INYHbIX HCTOYHUKOB,
ananuzuposamo €€, opopmisme VH-
(bOpMaMOHHBIN MPOIYKT, Npe3eH-
moeams €ro, 6ecmu Hay4HYIO JTUC-
KYCCHIO, OmMCcmausams CBOIO TOUKY
3pEHUS WU KOPPEKMUposams &

XuMunueckas cBisb. OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE peakLuuun (8 u)




18 2

57Ho

Has XUMUYecKas cBs3b MoHHas X

MHYEeCKas CBS3b.
Hownbl, 00pazoBaHHbIE aTOMaMU
METaJJIOB U HEMETaI0B. CXeMbl
00pa3oBaHUsl HOHHOU CBSI3U IS
OunHapHBIX coeanHeHuil. Monnas
KpUCTAJUIMYecKast pemérka u ¢u-
3UYECKHE CBOMCTBA BEUIECTB C
3TUM TUTIOM peméTku. [lonstue o

ObvsacHamb, 4TO TaKOE MOHHAS
CBSI3b, HOHBI.

Xapaxmepuzosamsb MEeXaHNU3M 00-
pa3oBaHUsI MOHHOM CBSI3U.
Cocmasnsimes cxemMbl 00pa3oBaHUs
HOHHOM CBSI3U.

Hcnonv306ams 3HAKOBOE MOJEIIM-
poBaHue.
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lpodonxeHue

Homep
ypoka

Tema ypoka

OcHoBHOEe coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BWAOB AeATeNbHOCTU yYalmxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6
opya.

T.PoCTa

(bopMyIIBbHOM €IMHUIIE BEIIECTBA.
JemoncTpauuu. Buneopparmen-
THI ¥ crna el « MToHHAsS XUMHUe-
ckas CBsA3b». KOoMIeKIus BeIecTB
C MOHHOM XUMHUYECKOUN CBSI3bIO.
Moenyu MOHHBIX KpUCTaJJInye-
CKHX PEIIETOK

Onpeodensimes TATT XUMHYECKOMN
CBsI3U 1O (GOpMYyJIe BEIIECTBA.
Ilpueooums IpuMeEpHI BEIIECTB C
HOHHOU CBS3BIO.

Yemanaenusams ipuauHHO-CIIE -
CTBCHHBIC CBA3U MECKY COCTAaBOM
B€ieCcTBa 1 BUAOM XUMHUYECKOU
CBA3U, MCIKIY HOHHOM CBSI3BIO U
KPUCTAUINYECKUM CTPOCHUEM Be-
IeCTBA, MEXAY KPUCTAINTMYECKUM
CTpPOCHHEM BeIecTBa U ero Gu3u-
YECKMMH CBOMCTBAMHU

58KosBai

HTHas1 XUMHNYCCKasd

CBA3b

KoBanenTHass XuMudeckas CBSI3b.
DJEeKTPOHHBIC U CTPYKTYpHBIE (op-
MyJibl. BaneatHocts. KoBanenTHas
HemnoJsIpHasi cBs3b. CxeMbl 00pa3o-
BaHHUS KOBAJIEHTHOM CBSI3U B OU-
HApHBIX COENUHEHUSX. MONeKyIap-
Hasl 1 aTOMHAasl KPUCTAIIINYECKUE
PEMETKHN U CBOMCTBA BEIIECTB C
3THUM THUIIOM PEIIETOK.
JlemoncTpanuu. Buneodparmen-
ThI ¥ ciaaiabpl « KoBajgeHTHaAs XU-
MHYecKas CcBA3b». Kouiekuus Be-
[IECTB MOJIEKYJISIPHOTO U aTOMHOTO
cTpoeHusi. Moaenu MOIEeKYJIISIPHBIX
1 aTOMHBIX KPUCTAIJIUYECKUX pPe-
MIETOK

ObvsacHamb TOHATUSI «KOBAJICHT-
Hasl CBSI3b», «BAJEHTHOCTHY.
Cocmasnsims cxeMbl 00pa30BaHUS
KOBAJIECHTHOW HEMOJIIPHON XUMHU-
YEeCKOU CBS3U.

Hcnonvzoeams 3HAKOBOE MOJEIIH-
poBaHue.

Onpeoensimb TUT XUMHUYECKOU
CBSI3U 1O (OpPMYJIe BEIISCTBA.
Ilpueooums ipuMepsl BELIECTB C
KOBaJIECHTHOH CBSI3bIO.
Yemanasnueams npuunHHO-CHE-
CTBEHHBIE CBSI3U MEXKAY COCTABOM
BEILIECTBA U BUJIOM XMMHYECKOH
CBS3M, MEXKJy KOBAJECHTHOU
CBSI3bI0 U KPUCTAJUIMYECKUM CTPO-
€HUEM BEIIECTBA, MEXKAY KpUCTaI-
JIMYECKUM CTPOECHHUEM BEILECTBA U
ero pu3n4YecKuMu CBOMCTBaAMH




59Kot

AJICHTHAas HCIIOJIApHasd U
noJisipHass XUMHUYCCKasa CBA3b

DIEeKTPOOTPULATEAbHOCTD. P
3JIEKTpooTpuliaTesibHOCTH. KoBa-
JICHTHAas HEIHOJIsIpHas U MOJsIpHast
XUMHYecKas CBsI3b. Jumons. Cxe-
MBI 0Opa30BaHUsI KOBaJCHTHOMN
MOJIAPHOI CBA3U B OMHAPHBIX CO-
eIMHeHUsAX. MoJiekyJsipHas u
aTOMHas KPUCTAJUINYECKUE PEIIET-
KU U CBOMCTBA BEIIECTB C 3TUM
THUIIOM PEIETOK.

JdemoHcTpanuu. Moaenn MoJIeKy-
JAPHBIX U aTOMHBIX KpUCTaIN4Ye-
CKHX PEIIETOK

Ob6vsachameb TOHSITUS «KOBAJIEHT-
Hasi OJIApHAs CBSI3bY», «IIJIEKTPO-
OTPHULIATEIBHOCTBY, «BO3TOHKa,
WIH «CyOIuMaIus».

Cocmasnsims cxembl 00pa3oBaHUs
KOBAJICHTHOH IOJISIPHON XUMUYE-
CKOH CBSI3H.

Hcnonvzoeames 3HaKOBOE MOJENH-
poBaHue.

Xapaxkmepuzosams MEXaHNU3M 00-
pa3oBaHUs MOJIIPHOU KOBAJIEHT-
HOU CBS3H.

OnpeodensambTUIl XUMAYECKON
CBsI3U 1O (OpMYyJIe BEIIECTBA.
Ilpusooums IpuUMepHI BEIIECTB C
KOBAJIECHTHOW MOJIIPHOM CBS3BIO.
Yemanaenusamp npuunHHO-CHE -
CTBEHHBIE CBSI3U MEXKAY COCTABOM
BEIIECTBA U BUJIOM XMMHYECKOH
CBSI3M, MEX/1y KOBAJEHTHOM CBsI-
3bI0 U KPUCTAJUIMYECKUM CTPOEHH-
€M BELIECTBa, MEXIy KpUCTaJIU-
YECKUM CTPOCHHEM BEIIECTBA U
ero (PU3NYECKUMHU CBOMCTBAMH.
Cocmasnsime GOpMYITBI OMHAPHBIX
COE€MHEHUN 10 BAJIECHTHOCTHU U Ha-
X00umb BAJIEHTHOCTH AJIEMEHTOB I10
dbopMyiie OMHAPHOTO COCTUHEHUS.
Hcnonvzosams MaTepualibHOE MO-
JIeIMpOBaHUE
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60Me

AIJTMYCCKasd XUMMHUYCCKas
CBA3b

Mertaunaeckas XuMU4IecKasi CBsI3b
1 MeTaJIndecKas KpucTajtnye-
ckas pemérka. CBolicTBa BEIIECTB
C 9TUM TUTIOM peméTKu. Ennnas
IPpUPOJA XMMUUYECKUX CBS3EH.
JdeMmoHcTpannu. BugeodparmeHTs!
u crnaiapl « Metamndeckas XUMU-
geckas cBsa3b». Komnekmnusa «Me-
TaJUTBI U CILJIaBBD.

Obvacnams, 9TO TAKOE METaJLIN-
yecKasi CBA3b.

Cocmagnsimb cxeMbl 00pa3oBaHUs
METAJUINYECKON XUMUYECKOU CBS3HU.
Hcnonvzoeams 3HAKOBOE MOJIEIIH-
poBaHue.

Xapaxmepuzoeams MeXaHU3M 00-
pa3oBaHUs METAJUIMUYECKON CBsI3U.
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lpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoBHOEe coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BMAOB A€ATe/IbHOCTN yyawmnxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6
opya.

T.PoCTa

JlaGopaTtopHbiii onbIT. 29. U3ro-
TOBJICHHE MOJEIH, WLITIOCTPUPYIO-
el 0COOEHHOCTH MEeTaTMYeCKOU
CBSI3H

Onpeodensimeb TATT XUMHYECKOMN
CBsI3U 1O (GOpMYyJIe BEIIECTBA.
Ilpueooums IpuMepHI BEIIECTB C
METAJJINYECKOU CBS3HIO.
Yemanaenusamp puauHHO-CIIE -
CTBCHHBIC CBi3U Me>1<11y cCoCTaBOM
BCIIICCTBA 1 BUAOM XHMH‘IGCKOﬁ
CBsI3H, Me)K}Iy MeTaJ’IJ’IH‘IeCKOﬁ CBsi-
3O U KpI/ICTaJ'IJ'II/IquKI/IM CTpOCHI/I-
€M BEIIEeCTBa, MEXKy KPUCTAJIH-
YEeCKHUM CTPOCHHUEM BEIeCTBA H
ero pu3n4YeCKUMH CBOMCTBAMH.
Hcnonvzoeams MaTepuaibHOE MO-
JIeTUpOBaHUE

61Crqg

eHb okuciaeHuss CTEIIeHb OKHUCIIE

usi. CpaBHEeHHE

CTEIIEHU OKHCJICHUS U BAJIEHTHO-
ctu. [IpaBuna pacuéra creneneun
OKHCJIEHUS 110 GOopMyJIaM XHUMHYe-
CKHX CO€JIMHEHUMN

Ob6vsicHamb TIOHITUSL  «CTEIIEHb
OKHUCJIEHUS», «BAJEHTHOCTH.
Cocmasnsime GOpMyITBI OMHAPHBIX
COeIUHEHNHN HAa OCHOBE O0IIET0
crroco0a UX Ha3BaHUMU.
Cpasrusamb BalCHTHOCTD U CTe-
IEHBb OKUCIEHUS.

Paccuumvieams CTENIEHU OKHCIIE-
HUS 10 PopMyiaM XUMHYSCKUX
COeIUHEHUN

620k

HCIIMTCIBbHO-BOCCTAHOBH -
TCJIbHBIC PCAaKIINN

OKUCIUTEITLHO-BOCCTAHOBUTEITh-
HbIC PEaKIUU.

Omnpenenenne cTeneHer OKHUCICHUS
AJIEMEHTOB, 00pa3yIOINX BEIeCTBa
pa3HBIX KJaccoB. Peakiimu mOHHOTO
oOMeHa ¥ OKHCIUTEIbHO-BOCCTAHO-
BUTENbHBIC peakiuu. OKUCIUTETb

Obvsacnams NOHITUA «OKUCIUTEIb-
HO-BOCCTAaHOBHUTEJIBHBIC PECAKIIUM,

«OKHMCIIHATEIDY,
«OKHUCJICHUEY», «BOCCTAHOBJICHHE).
Knaccugpuyuposams Xxumudeckue
pEaKuu Mo MPU3HAKY U3MCHCHHUS
CTEIEHEH OKHUCIEHUS DIIEMEHTOB.

«BOCCTAHOBUTCIIb»,




SP

1 BOCCTaHOBUTENb. OKUCIEHNE U
BoccTaHoBJieHue. CocTaBieHue
ypaBHEHHUU OKHUCIHUTEIbHO-BOCCTA-
HOBHUTCIIbHBIX peaKHI/Iﬁ MECTOAOM
AIIEKTPOHHOTO OaraHca.
HdemoHcTpauuu. Bzaumopeiicreue
IIMHKA C CEPOM, COJISTHOW KUCJIIO-
toit, xiopuaom meau(ll). Topenne
Mmaraus. Bzaumopeicrsue xjaop-
HOW M CEPOBOJOPOTHON BOJBI

Onpeodensimb OKUCIUTEIb U BOC-
CTAaHOBMTEIb, IIPOLIECCHI OKUCIIE-
HUSI 1 BOCCTAaHOBJICHUSI.
Hcnonvzo6ames 3HAKOBOE MOJEIU-
poBaHue

6306

6H_IeHI/Ie U cucreMarusanusa 3HAHMUM 10 TEMaM ((HepI/IO)II/I‘leCKl/If/'I 3aKOH 1 NE€PHUOoJUYICCKasa CUCTEMa
xumudeckux asnemeHToB . M. MenneneeBa. CrpoeHue atoma» U « Xumudeckas cBsizb. OKHCIUTEIbHO-BOC-

CTAaHOBUTCIIBHBIC PCAKIIUU

64 Koj

mpoavHas paboma o TeMam «lleproanmyeckuii 3aK0H U TEPUOANYECKAS CHCTEMa XUMUYECKUX JIEMEHTOB
. . MengneneeBa. CTpoeHue aroma» U «XuMHUUecKas CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHI)

PesepBHoe Bpemst — 49

9 KNNACC

(24 B Hepento, BCcero 68 4, )

Homep
ypoka

TeMa ypoka

OcHOBHOE coaiep)xaHue
ypoka

XapaKkTepucTuKka OCHOBHbIX
BMAOB AEATE/IbHOCTU yyaluxcs
(Ha ypoBHe y4yebHbIX AeNCTBUM)

Ucn.o60
pyAa.

T.PocCTa

MoBTOopeHune n 0606w eHne cBeaeHnn No Kypcy 8 knacca. XuMuyeckue peakumm (5u)




1Kad

cuduKalus Heopra-
HUYECKHUX BEIIECTB U UX
HOMEHKJIaTypa

bunapusie coequnenusi. OKCUIbI
coJiecoOpasyrolue U Hecojieoopasy-
omue. ['uapokcuasl: OCHOBaHUS,
aMmdoTepHbIe THAPOKCHUIBI, KUCIIO-
poncoaepsxamue Kkuciaotel. Cpen-
HHUE, KUCJIbIE, OCHOBHBIC, KOM-
TUICKCHBIC COJIH.

Xapaxmepuzoeamsb OKCUIBI, TH-
Ipokcuabl (ocHOBaHUs, aMpoTep-
Hbl€ TMJIPOKCHU/IbI, KUCIOPOJCOAEP-
JKalue KUCJIOThI) U COJIM 1O IJIaHy:
cocTaB, cocoObl 00pa3oBaHUs Ha-
3BaHMU, XapaKTEPHbIEC CBOMCTBA U
MOJIy4YEeHHE.




9%

lMpodonxeHue

Homep
ypokKa

Tema ypoka

OcHOBHOe coaepikaHue
ypoka

XapaKTepucrmka 0OCHOBHbIX
BWAOB AeATeNbHOCTU yYalmxcs
(Ha ypoBHe yuebHbIX AenCTBUN)

Ucn.o6o
pya.

T.PocTa

HdemoncTpauuu. O3HaKOMJIEHUE C
KOJIJICKIIUSAMU METAJIJIOB U HEMC-
TayioB. O3HAKOMJICHHE C KOJIIEK-
[USIMH OKCHUIO0B, KHUCJIOT U COJIEH

Knaccuguyupoeams oxcunpl, ru-
JIpoKcUuabl (OcHOBaHUs, amdoTep-
HbI€ TUJIPOKCH/IBI, KUCIIOPOJICOAEP-
YKaIue KUCJIOThI) U COJIH 110 pa3-
JIMYHBIM TIPU3HAKAM.

Ymemwb monTBepxaaTh XapakTepu-
CTHKY OTIEIbHBIX MpPEJACTaBUTEICH
KJIACCOB HEOPTaHWYECKUX BEIIECTB
YPaBHEHUSIMU COOTBETCTBYIOIIHNX
peaKkuui.

Packpvieams TeHeTHUECKYIO CBSI3b
MEXIy KJIacCaMU HEOPTaHHMYECKUX
COEIMHEHU N

2—3Kn

ccudukanus XuMu4e-
CKMX pEaKIWil 1Mo pa3ind-
HBIM OCHOBAaHUSIM

O0001nIeHne CBEIECHUN 0 XUMHYe-
ckux peaknusax. Kimaccudpukanus
XHMHUUYECKUX PeaKIuil 1Mo pa3ind-
HBIM OCHOBAHHMSIM: 110 COCTaBYy U
YUCITy pearupyronux u oopasyro-
IIMXCS BEIIECTB, I10 TEIJIOBOMY

3¢ dexTy, Mo arperaTHOMYy COCTOS-
HUIO pearupyroux BEmecTB, 0
00paTUMOCTH, IO U3MEHEHHIO CTe-
MeHel OKHUCIICHUS AJIEMEHTOB, 10
HCIIOJIb30BAHUIO KaTaau3aropa.
JlaGopaTopHbie onbIThI. 1. B3au-
MOJIEICTBHE aMMHUaKa U XJIOPOBO-
Jnopona. 2. Peaknust HeTpanusa-
nun. 3. HabnroieHue TenioBoro

s dexTa peakuu HeUTpaIU3aLUU.

4. B3auMoJieficTBHUE CEpHOU KHUCIIO-
1ol ¢ okcugom meau(ll). 5. Pazno-
JKeHHE MEePOKCHIa BOIOpoOa ¢ Mo-
MOIIBIO KaTaia3bl KapTodes

ObvsicHsamb MOHATUS «XUMHAYECKast
peakus», «PEaKIuu COCTUHESHUS,
«PEAKINU Pa3JIOKEHUS», «PEaKIIUH
oOMeHay», «peaKIuu 3aMEIICHUs,
«peaKIuu HeHUTpaInu3anum», «IK30-
TEPMHYCSCKHUE PEAKITUN», «IHIOTEP-
MHYECKHE PeaKIun», «00paTuMbIe
peakumn», «KHe0OOpaTUMbIC PEAKITHN,
«OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC
peakiumn», «KrOMOTSHHBIC PEeaKIIUm,
«TeTEepPOreHHBIC PEAKIIUN», «KATaTU-
THYCSCKHE PEaKIUMN», «HEeKaTaTuTHIe-
CKHE peakIun», «TeIioBoi 3¢ ekt
XUMHUYCCKOW PCaAKITUM.
Knaccugpuyuposams XuMudecKre
pEaKIyu o pa3JInIHLIM OCHOBA-
HUSIM.

Onpeoensimb OKUCIUTENh U BOCCTa-
HOBUTEJb, NPOIECChl OKUCICHUS U
BOCCTaHOBJICHUS.




L

Habnwooams n onucvieams peak-
LMK MEXYy BEIIECTBAMH C ITIOMO-
MBI PYCCKOTO (POJHOTO) SI3bIKA U
SI3bIKA XUMUH

4—5T1o

SITUE O CKOPOCTU XHU-
Mu4eckoin peakuuu. Kara-
1u3

ITonATHE O CKOPOCTU XUMHUYECKOUN
peakiuu. DakTopel, BIUSIONINE HA
CKOPOCTh XMMHUYECKHUX PEaKIUM:
NpUpoJa pearupyoumnx BeuecTs,
VX KOHILIEHTpALHs, TeMIIepaTypa,
II01Ia/1b COMPUKOCHOBEHHUSI, Ha-
nuyue Katanuzaropa. Karanums.
JemoHcTpanuu. 3aBUCUMOCTb CKO-
pOCTH XMMHUYECKOU peaKIuu OT
MIPUPOJIBI PEATUPYIOMINX BEIIECTB.
3aBUCHUMOCTH CKOPOCTH XUMHYECKOU
peakuy OT KOHIICHTPAIUH pearu-
PYIOIIMX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEaKIUU OT
IJIOIAIM CONPUKOCHOBEHUS pearu-
PYIOIIMX BEUIECTB («xuTAIIINT
CIioi»). 3aBUCUMOCTh CKOPOCTH XU-
MHYECKOH peakIu OT TEMIIEPATypPhI
pearupyouux BeIecTs.
JlabopaTopHble ONBITHI. 6. 3aBUCH-
MOCTb CKOPOCTH XMMHYECKOU peakx-
UM OT IPUPOJIBI pEArupyONUX Be-
LIECTB Ha MPUMEPE B3aUMOIEHCTBUSA
pacTBOpPOB THOCYIb(haTa HATPUS U
xjopuaa 6apusi, Thocynbgpara Ha-
TPUS U COJISTHOUM KUCIOTHI. 7. 3aBU-
CHMOCTb CKOPOCTH XMMHUUYECKOH pe-
aKLIMHU OT IPUPOIbl METAJIJIOB NPHU
UX B3aUMOJEUCTBUU C COJISTHOM KHC-
J0TOH. 8. 3aBUCHUMOCTb CKOPOCTH
XHMUYECKON peaKkUuu OT NPUPOIbI
KHUCJIOT PU B3aUMOJEHCTBUU UX C
)Kene3oM. 9. 3aBUCHMOCTh CKOPOCTH
XMMUYECKON peaklnu OT TemIepary-
pbl. 10. 3aBUCHMOCTH CKOPOCTH XU-

Ob6vsachame, 9YTO TaKOE CKOPOCTh
XUMHUYECKON peaKiuiu.
Apaymenmuposams BbIOOP €IMHUIL
H3MEPEHUSI CKOPOCTH PEAKIINU.
Yemanasauseams npuamuHHO-CIIE -
CTBEHHBIE CBSI3U PA3JIMYHBIX (aK-
TOPOB M CKOPOCTH XUMHYECKHUX pe-
aKIHH.

Hab6rwoams v onucvieams peax-
MU MEXy BEIIECTBAMHU C IIOMO-
IBIO PYCCKOTO (POJHOTO) SI3bIKA U
SI3bIKA XUMHUHU

IIpo6ooumsb OMBITHI, IOATBEPIKAAIO-
[[1€ 3aBUCHUMOCTHh CKOPOCTH XUMH-
YEeCKOW pPeaKkinu OT Pa3IUIHBIX
(dhakTOpOB
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lpodonxeHue
Homep = OCHOBHOE coepaHmne XapakTepucTtuKka 0CHOBHbIX MUcn.o6o
ypoka eMa ypoka ypoKa BMOB nemenb%ocm yvawmxcs pya.
(Ha ypoBHe yuyebHbIX AeNCTBUN) T.Pocra
MHUUYECKON peakluu OT KOHIEHTpa-
UM pearupyromux semiecrs. 11. 3a-
BHCHUMOCTb CKOPOCTU XMUMHUYECKOU
peaKkiuu OT TUIOMWAAU CONPUKOCHO-
BEHUS pearupyronux BEIecTB.
12. 3aBUCUMOCTB CKOPOCTH XUMH-
YECKOW peakluu OT HAJIMYMS KaTa-
au3aTopa
XuMnyeckme peakuum B pactBopax (10 4)
605eq ponuTHYECKAs IUC- [TonsiTre 00 JIEKTPOIUTUIECKOH Xapakmepuzoeamb IOHITHA «DJIEK-
couuanus JHUCCOLUALMU. DIEKTPOIUTHI U He- TPOJIMTHUYECKAsL TUCCOLHALIUSIY,
3JIEKTPOJINUTHI. MexaHu3M Hcco- «3JIEK TPOJIUTBDY, «HEIIEKTPOIUTHD).
HHALUN 3JIEKTPOJIUTOB C pA3INY- Yemanaenusames npuunHHO-CHE -
HBIM XapakTepoM cBs3u. CTeneHb CTBEHHBIE CBSI3U MEXAY IPUPOIOHI
3JIEKTPOJIUTUYECKON THCCOLUALINU. AJIEKTPOJINTA U CTENEHBIO €ro IUC-
CunbHbIe U cia0ble SJIEKTPOJIUTHI. coLlMalHH.
JdemoHcTrpanuu. VcneiTaHue Be- Yemanaenueams nppunHHO-CIIE -
LIECTB U UX PACTBOPOB Ha JIEK- CTBEHHBIE CBSI3U MEXKAY TUIIOM XHU-
TPONPOBOIHOCTb. MHYECKOH CBSI3U B DJIEKTPOJIUTE U
JladopaTtopHblii onbIT. 13. JIucco- MEXaHU3MOM €ro Auccouuanuu
nuanus caabbIX 2JIIEKTPOJIUTOB Ha
IpUMeEpe YKCYCHOM KUCIOTHI
70cH({ BHbIE MTOJIOKEHUS Te- OCHOBHBIE MMOJ0XKEHUS TEOPUU Xapaxmepuzosams NOHATUS «CTe- +

OPHUH BJICKTPOJUTHUECKOM
nucconuanuu (TI]])

SIIEKTPOIUTHUYESCKONU JIUCCOIUAIINH.
Knaccudukamnus MOHOB U UX CBO¥-
cTtBa. KHCIIOTHI, OCHOBAHHS U COJIU
Kak 3JEeKTPoIuThl. X kimaccudu-
Kalus U JUCcconuranus.
JlemoHcTpauuu. 3aBUCUMOCTbD DJICK-
TPOOPOBOTHOCTH YKCYCHOU KHUCIIO-
TBhI OT KOHIIEHTpauuu. J[BuxxeHnue

MeHb AUCCOIMAIINNY»,  «CHIILHBIC
AIIEKTPOJIUTHI», «ClIa0ble DIIEKTPO-
JIUTBDY,  «KATHOHBD»,  «AHHOHBIY,
«KHUCIOTBI», «OCHOBAHUS, «COJIN.
Cocmagnsims YypaBHEHUS DJIEKTPO-
JIUTUYECKON AUCCOIHAIMU KHUCIOT,
OCHOBAHHH U COJICH.




6%

OKpallI€HHbBIX MOHOB B 3JICKTpHUYC-
CKOM I10JIC

Hnnrocmpuposams IpuMepaMu OcC-
HOBHBIC ITOJOXKXCHUA TCOPHUHU DJICK-
TPOJTUTUYECKON THCCOIHUAIIHH.
Paznuuams KOMIIOHEHTHI J0Ka3a-
TENbCTB (TE€3UCOB, apTyMEHTOB H
(OopMBI 10Ka3aTEIBCTBA)

8—9Xu

MUYECKIE CBOMCTBA KHUC-
JIOT KaK 3JIEKTPOJIUTOB

OO6ue XUMUYECKHE CBOMCTBA KUC-
JIOT: U3MEHEHHE OKPACKH MHIUKA-
TOpPOB, B3aUMO/JICHICTBUE C METaJIJIa-
MM, OKCHJaMHU U THAPOKCHUAAMU
METaJJIOB M COJISIMU. MOJIEeKyJIsip-
HbI€ ¥ HOHHBIE (TIOJIHBIE U COKpa-
HEHHBIC) YPAaBHEHUS peaknuii. Xu-
MHYECKUUA CMBICT COKpPAIIEHHBIX
YpaBHEHUU. Y CIIOBUSA IPOTEKAHUS
peakiuii MeX Iy IEKTPOJUTAMH 10
KOHIIA. P71 aKTUBHOCTH METANJIOB.
JlaGoparopHble onbIThI. 14. U3Mme-
HEHHUE OKPACKU UHIUKATOPOB B KHUC-
noTHOH cpene. 15. Peakuus nertpa-
JW3alMy pacTBOpa METOUYH pa3yInyg-
HbIMU KuciioTamu. 16. [Tonyuenue
runpokcuna meau(ll) u ero B3anmo-
JIEUCTBHE C PA3INYHBIMU KHCIOTAMH.
17. BzaumMoencrBre CUIbHBIX KUC-
aot ¢ okcuaom meau(ll). 18—20.
BzanmonelcTBue KACIOT ¢ MeTaJlIa-
mu. 21. KauecTBeHHas peakuus Ha
kapOoHaT-uoH. 22. [lomy4yeHue cTya-
HsI KpeMHHEeBOH KucioThl. 23. Kaue-
CTBEHHAas peaklys Ha XJIOpUA- WU
CyJib(aT-uoHBI

Xapaxmepuzosams 0011IME XUMHU-
YeCKHe CBOMCTBA KHUCJIOT C IMO3H-
LUN TEOPUHU DIIEKTPOIUTUUECKON
JTMCCOITAIIAH.

Cocmasnsams MOJIEKYISpHBIE, MO~
HBbI€ U COKpaIEHHbIE HOHHBIE
YpaBHEHUS pPEaKIMil C ydacTuEM
KHCIIOT.

Apeymenmupoeams BO3MOKHOCTD
MPOTEKAaHUs PEaKINi C ydacTueM
KHCJIOT Ha OCHOBE TipaBuia bep-
TOJUIE U psijla aKTUBHOCTH MeTall-
JIOB.

IIpo6oOoumsb OWBITHI, TOTBEPIKAAIO0-
M€ XUMUYECKHE CBOMCTBA KHUCIOT,
¢ COOJII0ICHUEM TTPABUIT TEXHUKHU
06€e30TacHOCTH.

Habrrwooams v onucvieams peak-
LMY C yYaCTUEM KHUCJIOT C IIOMO-
MBI PYCCKOTO (POJHOTO) SI3bIKA U
sI3bIKa XUMUU

10XuM

YEeCKHE CBOMCTBA OC-
HOBaHUM Kak QJICKTPOJIN-
TOB

OO0mue XUMHYECKHE CBOICTBA IIe-
JIOYEeH: B3aUMOJEHUCTBHE C KHUCIIO-
TaMH, OKCUJaMU HeEMETaJlJIOB, CO-
aaMu. O0Iue XUMHYECKHE CBOM-
CTBa HEPACTBOPUMBIX OCHOBAaHUM:
B3aUMOJICHCTBUE C KHCIOTaMH,
pa3noKeHue Py HarpeBaHUU.

Cocmagnsims MOJIEKYISIPHBIC, TIOJI-
HbI€ U COKPAIEHHBIC HOHHBIC YPaB-
HEHUSI PEaKIIMi ¢ y4acTUEeM OCHO-
BaHUMU.

Apeymenmuposamsb BO3MOXKHOCTh
MPOTEKAHUS PEaKIUN C y4YaCTUEM
OCHOBaHWN Ha OCHOBE MpaBUiIa
beproiute.




0s

lMpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoBHOEe coaep)xaHue
ypoka

XapaKTepucruka 0CHOBHbIX
BWAOB AeATeNbHOCTU yYalmxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6o
pya.

T.PocCTa

JlabopaTopHble OoNbIThL. 24. 13-
MEHEHHEe OKPACKU MHJIMKATOPOB B
eJ104HOM cpeje. 25. Bzaumoen-
CTBHE IIEJI0YEH C YIIIEKUCIIBIM Ta-
30M. 26. KauecTBeHHas peakuus
Ha kKaTuoH ammoHuus. 27—28. Ilo-
mydenue ruapokcuaa meau(Il) n
ero pas3JIoKeHHue

Ilpo6ooums ONBITHI, TIOATBEPIKAAIO-
e XUMHUYECKHUE CBOMCTBA OCHO-
BaHWH, C COOTIOIEHNEM MPABUII
TEXHUKHU 0€30MaCHOCTH.
Habrrwooams v onucvieams peak-
MU C y9aCTHEM KHUCIIOT C TTIOMO-
L0 PYCCKOTO (POJHOTO) SI3bIKA U
SI3bIKA XUMUH

11XuM

YecKue CBOMCTBA CO-
JIEW KakK BJIEKTPOJIUTOB

OO0mue XUMHYECKHEe CBOMCTBA
CpPEIHUX COJICH: B3aUMOJEHUCTBUE C
KHCJIOTaMU, IIEJI0YaMH, COJISIMU U
MeTaliaMu. B3anMonencTBue Kuc-
JIBIX COJIEY CO MIEIOYAMHU.
JladopaTopHble onbIThIL. 29. B3au-
MOJIeliCTBHE KapOOHATOB C KHUCJIO-
tamu. 30. [Tonyuenue runpokcuga
xkenesa(lll). 31. BzaumoneiicTBue
JKelie3a ¢ pacTBOPOM cyibdara
meau(ll)

Xapaxkmepuzoeams o0IIE XUMU-
YeCKHE CBOMCTBA COJICH C MO3UIINN
TEOPHUH DIIEKTPOIUTHYECKON JUCCO-
UaIAu.

Cocmagnsams MOJEKYIAPHBIE, TTOJI-
HbIE U COKpAIEHHBIC HOHHBIC YPaB-
HEHUS PEeaKIUi C yYaCTHEM COJIEH.
Apeymenmuposams BO3MOXKHOCTD
MPOTEKAHUS PEAKI[UM C yUyacTueM
coJyieil Ha ocHOBe TpaBuia beproie.
IIpo6ooums ONBITHI, MOJATBEPKIAAIO-
IUe XUMHUYECKUE CBOMCTBA COJIEH,
¢ coOJII0ICHUEM MTPaBUIT TEXHUKHU
0€e30I1aCHOCTH.

Habrooams v onucvieams peak-
IIUU C YYACTHEM COJIeH C MMOMOIIBIO
pycckoro (POJHOTO) SA3bIKA U SI3bIKA
XUMUH




121ToH

THE O TUAPOJIU3E CO-
Jnen

I'upponus kak 0OMEHHOE B3auMO-
JeiictBue cojeil ¢ Bonoil. 'maponus
COJIM CHJILHOTO OCHOBAHMSA M Clia-
0o kucnoTel. ['maponus conu cina-
00ro OCHOBaHMSA U CUIIBHOUW KUCIIO-
Tb1. Bomopoausriit mokazarens (pH).

Yemanasenuseams 3aBUCUMOCTD MEXK-
JIy COCTaBOM COJIM M XapaKTEpoM eé
THUIPOJIN3A.

Ananuzuposams cpeny pacTBopa
COJIM C ITOMOIIIbIO0 MHIUKATOPOB.

HemoncTrpauuu. OnipesiesieHue xa-
paKkTepa cpebl B pacTBOpax coJieit

Ilpocno3upoeams TN TUAPOIN3A
COJIM Ha OCHOBE aHaiu3a eé ¢op-
MYJTBI

137Ipq

kmuueckasa paboma 1.
Pemrenune skcnepumMeHTaNb-
HBIX 3aJa4 [0 TeMe «DJIeK-
TPOJUTUYECKAs IUCCOLMA-
10783

CBolicTBa KHUCIIOT, OCHOBAHUI, OK-
CHIOB U COJIEK B CBETE TEOPUU
AIIEKTPOIUTUUECCKON TUCCOIUAITAN
Y MIPEJICTaBICHUIN 00 OKUCIUTETh-
HO-BOCCTAaHOBHUTEIBHBIX PEAKITHIX

Ymems oOGpamarscs ¢ maboparop-
HBIM 000pYyJI0BaHUEM M Harpena-
TEJIbHBIMU MPUOOpPAMHU B COOTBET-
CTBUH C MpaBUJIAMH TEXHUKH 0€3-
OIIaCHOCTH.

Hab6amwoams cBoicTBa AICKTPOITHU-
TOB.

Hab6rwoams v onucvieams ¢ IoMo-
b0 PYCCKOTO (POJAHOTO) SI3bIKA U
S3bIKa XUMUH PEAKLIHH C YYaCTHEM
AJEKTPOIUTOB.

Dopmynuposams BHIBOJABI IO pe-
3yJIbTaTaM MPOBEAEHHOTO dKCIEPH-
MEHTa

14060

6H_IeHI/Ie n cucreMaru3anus 3HAHUM MO TeME « XUMHUUYECKUE PCaKIMU B paCTBOpaAX 3JICKTPOJIHUTOB»

15Kon

POJIbHAA pa60ma 1 mo TeMe «XHUMUYECKUEC PCaKun B paCTBOpax 3JCKTPOJIUTOB»

HemeTannbl n ux coeamHeHuns (25 4)




IS

16061

asl XapaKTepHUCTHKa He-
METAJLJIIOB

CrtpoeHure aTOMOB HEMETAJIOB U
HX MOJIOKEHUE B NePUOIUIECKOUN
cucreme. Psa snexkTpooTpuuaTeb-
HocTu. Kpucrannuueckue pemérku
HEMETaJJIOB — IMPOCTHIX BEIIECTB.
®duznyeckre cBOMCTBA HEMETAJI-
soB. O0mKe XMMHUYECKHUE CBOMCTBA
HEMETAJJIOB: OKUCIUTEIbHBIC U
BOCCTaHOBHUTEJIBHBIC.
Hemoncrpauuu. Konnekuus He-
MeTaJu10B. Moienu Kpucraaande-
CKHX PEHIETOK HEMETAJIJIOB: aTOM-
HbIE€ U MOJIeKyIsspHbIe. O30HaTOp U
INPUHIUIIBI ero padoTsl. ['openue
MPOCTHIX BEIIECTB — HEMETAJIOB:
cepsl, pocdopa, ApeBECHOTO YTIIs

Ob6vsacHams, 4YTO TaKOE HEMETAJLJIbI.
Xapaxkmepu3zoeamb XUMHUUYECKUE
AJIEMEHTHI — HEMETAJUIBI U CTPOe-
HHe, QU3NYECKHE U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — He-
METAaJJIO0B.

Ob6vsacHamb 3aBUCUMOCTb OKHUCIIHU-
TEJIbHO-BOCCTAHOBUTEIBbHBIX CBOMCTB
(nnu npeockaszvieams CBOMCTBA)
3JI€MEHTOB-HEMETAJIJIOB OT UX I0JIO-
JKEHHUS B IEPUOJUYECKON CUCTEME
XUMHYECKHUX dneMeHToB [. . Men-
Jienieena.

Yemanasnueams npuyunHHO-CIIEN-
CTBEHHBIE CBSI3M MEXIY CTPOCHUEM
aToMa, XUMHUYECKOU CBS3bI0, TUIIOM




cs

lpodonxeHue

Homep = OCHOBHOE coepaHmne XapakTepucTtuKka 0CHOBHbIX MUcn.o6o
ypoKa eMa ypoka ypoKa BU/0B nemenb%ocm yvawuxcs pya.
(Ha ypoBHe yue6HbIX AelNCTBUN) T.PocTa
KPUCTAJUIMYECKON PEeIIETKN HeMe-
TaJlJIa ¥ €ro COeTMHEeHUM u pusu-
YEeCKMMU CBOWCTBaMH JIaHHOTO HeE-
MeTajjia U €ro COeJIMHEHUN.
Jlokazvieams OTHOCHUTEIBHOCTH TIO-
HIATHH «MEeTaJllD» U «HEeMeTaJluD)
17001] ast XxapaKTepHUCTUKA ["anorensl, CTpOEHUE UX aTOMOB U Xapaxkmepuzoeams cTpoeHue, Gpu-
snemeHToB VIIA-rpynmer — MosiekyJ. duznyeckue U XumMuue- 3UYECKUEe U XMMHUYECKHUE CBOWCTRBA,
rajoreHoB CKHE CBOMCTBA raJJoreHOB. 3aKOHO- MOJy4YeHHe U IpUMEHEHHUE rajore-
MEpPHOCTH U3MEHEHHS CBOMCTB rajo- HOB B IIJIaHE 00111ero, 0COOEHHOTO
T€HOB B 3aBUCHMOCTH OT UX I0JIO- U €TUHUYHOTO.
JKEHUSI B IEPUOJUYECKON CUCTEME. Yemanasnusams npuunHHO-CIIEA-
Haxoxaenve rajoreHoB B IpUPOIE CTBEHHBIE CBSI3U MEXKAY CTPOCHUEM
U WX norydeHue. buosornueckoe aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM
3HAYCHHE U IPUMEHEHNE raJOreHOB. KPUCTAJNIMYECKON pEMIETKN y rajo-
JdemoncTpanuu. O6pa3nsl rajgore- Ir€HOB U (PU3UYECKUMHU U XUMHUYe-
HOB — IIPOCTHIX BellecTB. Bzanmo- CKHMU CBOHCTBAMHU ITHUX BEIIECTB
JeCTBUE TAJIOTEHOB C METaJJIaMHU.
BriTecHenue xaopoMm Opoma HIIn
M0J1a U3 PaCTBOPOB HX COJICH
18Coe| HeHHUs rajJoreHoB l"anol eHOBOJOPOABI M COOTBETCTBY- Xapaxmepuzoeambsb ¢ UCTIOJIb30Ba-

IOIIME UM KHUCIOTHI: INIaBUKOBAs,
coJisiHasi, OpOMOBOIOPOJIHAS, UOJIO-
BojiopoaHas. ['amorenunnl. Kaue-
CTBEHHBIC PEaKIMU HA TaJOTCHU/I-
noHsl. [IpuMenenue coenuHeHU
rajJoreHoOB.

Hemoncrpanust. Konnekuus npu-
POJHBIX COETUHEHUN XJIopa.
JlabopaTtopHubiid onbIT. 32. Pac-
MO3HaBaHUE TaJIOT€HUI-NOHOB

HUEM PYCCKOT0 (POJIHOTO) SI3bIKA U
SI3bIKA XUMHUHU COCTaB, (PU3UYCCKHE
U XUMHUYECKHE CBOUCTBA, MOJIyUe-
HUE U TPUMEHCHUE COCIUHCHUHN
rajJjoreHOB.

Haszvieams coeqUHEHUS raJoreHOB
no ¢gopmyJsie U cocmagusims Hop-
MYJIBI IO UX HA3BAHUIO.
Yemanasnueams npuauHHO-CIIEN -
CTBEHHBIC CBSI3W MEXKIYy XUMHUYE-
CKOH CBSI3bIO U TUIIOM KPUCTAIIH-




€S

YEeCKOU peméTKU B COEJIUMHEHUAX Ta-
JIOT€HOB ¥ (PU3UYECKUMH U XUMHUYe-
CKHMH CBOWCTBaMH 3THX BEIIECTB.
Ilposooums, nabarodams M onu-
cblgamb XUMHUYECKUN dKCIIEPUMEHT
M0 paclo3HaBaHUIO TaJOTCHUI-UO-
HOB C COOJIFOJICHUEM NPaBUII TeX-
HHUKH 0€30TaCHOCTH.

Buvinoanusme pacu€Tsl 110 XUMHUUE-
CKuM (opmyJiaM U ypaBHEHHSIM pe-
aKIUH, TPOTEKAIIIHNX C yIaCTHEM
COEJIMHEHUN TraJiIoreHoB

1971p4

kmuueckas paboma 2.
N3ydeHne CBOMCTB COIIsI-
HOM KHUCJIOTHI

CoJissHast KMCJIOTa KaK CHUJILHBIN
AIIEKTPOIUT. TUTTUYHBIE peaKIuu
KHUCIIOT, XapaKTepHbIC ISl COJISTHON
KHCJIOTEI: B3aUMOJICHICTBHE C ME-
TaJlaMd, OCHO! BHBIMH B aM{QOTep-
HBIMH OKCHJIaMH, OCHOBAHHUSIMU U
aM(pOTepHBIMU THUIPOKCUIAMH, CO-
nsivu. KayecTtBenHast peaknus Ha
XJIOPUI-UOH

Ymems oOGpamarscs ¢ maboparop-
HBIM 000pYyJI0BaHHUEM M HarpeBa-
TEJIbHBIMU MPUOOPAMHU B COOTBET-
CTBHUH C NMPaBUJIAMHU TEXHUKH O0e€3-
OTIACHOCTH.

Hab6amwoams cBoicTBa DICKTPOITH-
TOB U MPOUCXOIAIINX C HUMH SIB-
JIEHUM.

Hab6rwoams u onuceleams peak-
UM C YYACTHUEM DJIEKTPOJIUTOB C
MOMOIIBIO PyCCKOTOo  (POJHOTO)
SI3bIKA U SA3bIKa XUMUH.
Dopmynuposams BHIBOJBI IO pe-
3yJIbTaTaM MPOBEAEHHOTO dKCIEPH-
MEHTa

200614

asi XapaKTEePUCTUKA
aneMeHTOB VIA-rpynner —
xanpkorenoB. Cepa

OO0u1as xapaKTepUCTUKA 2JIEMEHTOB
VIA-rpynner. Cepa B ipupojie u eé
noJjiydeHue. AJJIOTPOIIHBIE MOJIH -
¢uKanuu cepbl U UX CBOUCTBA.
XUMHUYECKHE CBOMCTBA CEPHI U €€
MpUMEHEHUE.

HemoncTrpanuu. Bzanmoneiicteue
ceprl ¢ metannamu. ['openue cepsl
B KHCJIOPO/JI€

Jlasamb OOIIYIO XapaKTECPUCTHKY
aTOMOB, MPOCTHIX BEIIECTB U CO-
€IUHEHHUH XaJIbKOT€HOB B 3aBUCH-
MOCTH OT UX IMOJIOKEHUS B IEPHO-
OUYECKOU CHCTEME.
Xapaxmepuzosams CTPOCHUE, aJLJIO-
Tponuio, PU3NICCKHE U XUMUUCCKHUE
CBOWCTBA, MOJIyYCHUE U TIPUMECHE-
HUE CePHlI.

Yemanasnueamos nipuanHHO-CIIE -
CTBEHHBIE CBSA3U MEX/y CTPOCHHUEM




S

lpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoBHOEe coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BMAOB A€ATe/IbHOCTN yyawmnxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6o
pya.

T.PocCTa

aToMa, XMMHYECKON CBSI3bI0, TUITOM
KPUCTAJUIMYECKON PEMIETKHA CEPhI U
e€ PU3NUECKUMU U XUMHUYCCKUMH
CBOMCTBaMH.

Bvinoanams pacy€Tsl MO XUMUYE-
CKuM (opMyJiaM U ypaBHEHHSIM pe-
aKIUH, TPOTEKAIIHNX C yIaCTHEM
cephl.

Ilposooums, nabawoames M onu-
cbleamb XUMHYECKUN IKCIIEPUMEHT
10 TOPEHHUIO CEPhI Ha BO3AyXE U B
KUCIIOPOJE C COOITIOICHUEM TTPaBUIT
TEXHUKH 0€30ITaCHOCTH

21Cep

OZIOPOJT ¥ CYJIb (U IBI

Cepo

OJIOPOJI: CTPOCHUE MOJIEKY -
761, GU3NYECKUE U XUMHYCCKHUE
CBOMCTBA, MOJIy4YeHHUE U 3HAUYCHUE.
CepoBonopojnas kuciora. Cyib-
dbuabpl 1 ux 3HaYeHUE. JIFOMUHO-
¢dopsl.
Hdemouncrpanuun. Konneknus cyiib-
buaabix pyn. KauecTBeHHas peak-
1S Ha CYJITb(GUI-UOH

Xapaxkmepuzoeamsb ¢ HCIOJIb30Ba-
HUEM PYCCKOro (POJIHOTO) SI3bIKA U
sI3bIKa XUMHUHU COCTaB, (PU3HUCCKHUE
1 XUMHUYECKHE CBOWCTBA, MOJIyde-
HHE U MPUMEHCHUE COCIMHCHUI
Cepbl B CTENICHU OKUCIICHUS —2.
Haszvieams coequHeHUs CEPhI B
CTCIICHU OKHUCJICHUS —2 1Mo popmy-
Je u cocmasasimes HGOPMYIIBI IO UX
Ha3BaHUIO.

Cocmaensims MOJICKYJISIDHBIE U
MOHHBIC YPaBHCHHS peaKIuii, xa-
PaKTEpHU3YIOMIHNE XUMHICCKHE CBOM-
CTBa COCJAMHCHUM CEepPbl B CTEIICHU
OKHUCIIEHUS —2.

Onucwvléams POIESCCHI OKUCIIC-
HUS-BOCCTAHOBJICHUSI, Onpeoeisimy
OKHMCIIATEIb U BOCCTAHOBUTEND U
cocmaensms SIASKTPOHHBIN OanaHc
B PCAKIIUSX C YYaCTHEM CEPHI B
CTEIIEHU OKUCIEHUS —2.




SS

Yemanasnueams npuuanHHO-CIE-
CTBEHHBIE CBSI3U MEX1y XUMUYECKOU
CBSI3bI0 U TUIIOM KPUCTAIJIUYECKOMN
pPELIETKHU B COETMHEHUSIX CEPBI U
(GbU3NYECKUMU U XUMUYECKUMU
CBOMCTBAaMU DTUX COSIUHEHUN

22Kudg

TOPOIHBIE COCAMHEHU S
cepsl

Oxcun cepwi(1V), cepuucras kuc-
noTa, cynbdurel. KauecTBenHnas
peakius Ha CyJIbUT-HUOH.

Oxcun cepsi( V1), cepuas xkuciora,
cynbdatel. Kpucranmoruaparsi.
KauecTBeHHas peakius Ha CyJib-
¢dar-moH.

Jdemoncrpanuu. O6ecrBeynBanue
OKpAIlICHHBIX TKaHEH U I[BETOB
CEpHUCTBIM Ta30M.
B3anmonelicTBue KOHIIEHTPUPO-
BaHHOM CEPHOU KHUCIIOTHI C MENBIO.
OOyrinuBaHue OpraHNYECKUX Be-
[IECTB KOHIIEHTPUPOBAHHOU CEP-
HOU KHCJIOTOH.

JladopaTtopHblii onbIT. 34. Kaue-
CTBEHHBIE pEeaKIMH Ha Cyibdar-
HMOHBI

3anucvieams GOPMYJIBI OKCUIOB
CEpBl, Ha3bl8amsb UX, ONUCHLIEAMD
CBOICTBA HA OCHOBE 3HAHUU O
KHUCIIOTHBIX OKCHIAX.
Xapaxmepuzoeams ¢ HCIIOJIB30Ba-
HHUEM PYCCKOTO (POJHOTI0) sI3bIKa U
SI3BIKA XUMHUHU COCTaB, (PU3NYECKHE
A XUMUYECKHE CBOMCTBA CEPHOU
KHCIIOTHI KaK 2JIEKTPOJIUTA.
Cocmasnsims MOJIEKYJISIDHBIE U
VOHHBIC YPAaBHEHUS pEaKIui, Xa-
PaKTEPU3YIOMINX XUMUYECKHE CBOM-
CTBA CEPHOU KHUCIIOTHI.
Pacnosznasams cynbdar-noHBI.
Xapaxmepuzosams ¢ UCNOJIb30Ba-
HUEM PYCCKOT0 (POJIHOTO) SI3bIKA U
SI3bIKA XUMHUM CBOMCTBA KOHIIEH-
TPUPOBAHHON CEPHON KHCIOTHI KaK
OKHMCIIUTEI .

Cocmasnames ypaBHEHUSI OKUCIN-
TEJIBbHO-BOCCTAHOBUTEIBHBIX peak-
U METOJOM DJIEKTPOHHOTO Oa-
JlaHca.

Bvinonnams pacy€Tsl MO XUMUYE-
ckuM QopmyiiaMm U ypaBHEHHUSIM pe-
aKLIU N, IPOTEKAIOIIUX C yHaCTUEM
CEpHOU KHUCIIOTHI.

Habniwooams n onucelieams XumMu-
YECKHUM SKCHEPUMEHT

2311p4

kmuueckas paboma 3.
M3y4deHue CBOMCTB cEpHOM
KHCJIOTBI

CepHas KMCI0Ta KaK CHUIbHBIN
AIIEKTpONUT. TUNUYHBIEC peaKIuu
KHCJIOT, XapaKTepHbIe JJIs pa30aB-
JIEHHOW CEpPHOU KHUCIOTHI: B3aUMO-

Ymems obOpamarbcst ¢ 1a00paTOpHBIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU
npudopamMu B COOTBETCTBUU C IIPaBU-
JIaMU TEXHUKHU 0€30MacCHOCTH.




9

lpodonxeHue

XUMHYECKHUX DJICMECHTOB
VA-rpynmsl. A30T

VA-rpynmsl. A30T, CTpOEHHE aTOMa
M MOJIEKYJIBI a3oTa. Duzndyeckue u
XMMHUYECKHE CBOMCTBA U MPUMEHE-
HHE a30Ta. A30T B IPUPOJE U €TO
OuoJIoTHYECKas POJIb.
Hemoncrpauuu. J[uarpamma «Co-
cTaB Bo3nyxa». BuneodpparmeHTs u
crnaiiapl «IITnubu 6azapbi»

Jlasamb 0O1TYI0 XapaKTEPUCTUKY
aTOMOB, IIPOCTHIX BEIIECTB U COEIHN-
HEeHUI 2eMeHTOB VA-TpyIsI B 3a-
BUCHUMOCTH OT UX ITOJIOXKEHHUS B Te-
pUOOUYECKOMN CHUCTEME.
Xapaxkmepuzoeams ¢ UCTIOJIb30Ba-
HUEM PYCCKOT0 (POJIHOTO) SI3bIKA U
SA3bIKa XUMHU CTPOCHHE, (puzmye-
CKHE U XMMHYECKHUE CBOWCTBA, MO-
Jy4eHHe U MPUMEHEeHHUE a30Ta.
Haszvieams coequnenus azora Io
dbopmyiie u cocmasnsimes GOPMYIIBI
110 UX Ha3BaHUIO.

Yemanasenusams npuunHHO-CIiE-
CTBEHHBIE CBSI3U MEX/y CTPOCHUEM
aToMa U MOJICKYJIbI, BUJOM XUMHYE-
CKOH CBSI3U, TUIIOM KpUCTaTHYe-
CKOH peméTKu a3oTa u ero gpusnue-
CKHMHU U XUMHUYECKHMHU CBOMCTBAMHU.
Boinoansams pacd€Tbl 0 XMMHUYE-
CKUM (opMyJiaM U ypaBHEHUSAM pe-
aKIHUH, TPOTEKAIOIIHNX C yHaCTUEM
a3zoTa

XapakTepucTuKka 0CHOBHbIX MUcn.ob6o
I;Bz'ﬁg Tema ypoka OCHOBHO‘;;gﬁ?’Ka""e BMAOB A€ATE/IbHOCTN YYaLnXcs pyA.
(Ha ypoBHe yuye6HbIX AeNCTBUN) T.PocTa
JNEHCTBHUE C METAJIJIAMH, OCHO!| BHBIMU Hab6nmwoams cBOWMCTBA 2IEKTPOIIH-
1 aM(pOTEepHBIMU OKCHUAAMH, OCHO- TOB U NPOUCXOJAIINX C HUMU SABJIC-
BaHHUSIMU U aM(POTEPHBIMH THUIPOK- HUM.
cuaamu, coisimu. KauectBenHas Hab6rwoams n onucvieams ¢ Iomo-
peakius Ha CyiabdaT-uoH IO PYCCKOTO (POTHOTO) SI3bIKA U
SI3BIKA XUMHH PEAKIIHHU C y4acTHEM
AJICKTPOJTUTOB.
Dopmyruposampb BEIBOIBI MO pe-
3yJabTaTaM MPOBEIEHHOTO IKCIIEPU-
MEHTa
24001] ast xapaKTepUCTUKA OO6mast XxapaKTepUCTHKA DIIEMEHTOB
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nak. Coian aMMOHUS

AmMmI

aK, CTPOCHHEC MOJICKYIJIbI U

¢uszmueckue cBoiicTBa. AMMHadHas
BOJIa, HAIIATBIPHBIA CIUPT, TUApPAT
amMMHaka. [JoHOpHO-aKLIEenTOPHBII
MEXaHU3M 00pa30BaHUsI CBSI3U B
KaTHOHE aMMOHUs. BoccranoBu-
TeJIbHbIE CBOMCTBAa aMMHAKA.

Coun aMMOHMSI U UX IIPUMEHEHHE.
KauecTBeHHas peakius Ha KaTHOH
aMMOHUS.

JdemoncTrpauuu. Ilonydenue, co-
OupaHWe W pacro3HaBaHUE aMMHU-
aka. Paznoxenne nuxpomara aM-
MOHMSI.

JlaGopaTopHbiii onbIT. 36. Kaue-
CTBEHHAs peakiysl Ha KaTUOH am-
MOHUS

Xapaxkmepuzoeams ¢ UCTIOJIB30Ba-
HHUEM PYCCKOTO (POJHOI0) sI3bIKa U
SI3bIKa XUMHUHU COCTaB, CTPOCHUE
MOJIEKYJIbI, GPU3UYECKHE U XUMHUYe-
CKHE CBOMCTBA, IMOJIyYEHUE U MPU-
MEHEHHE aMMHaKa.

Haszvieams conmm aMMOHHUS 110
dbopmynam u cocmasiaims Ghopmy-
JIBI TIO UX HA3BAHUSIM.
3anucvieams MONEKYIJISIPHBIE U
VOHHBIC YPAaBHEHUS pEaKIui, Xa-
PaKTEPU3YIOMINX XUMHUYECKUE CBOM-
CTBa aMMHaKa U COJIEW aMMOHMUSL.
Cocmasnsims ypaBHEHUSI OKUCIIN-
TEJIIbHO-BOCCTAHOBUTEIBHBIX PEaK-
LM ¢ ydacTHEM aMMHaKa C IOMO-
IIBI0O METOA DJIEKTPOHHOTO OajaHca.
Yemanaenusames npuunHHO-CHE-
CTBEHHBIE CBSI3U MEXKAY BUJIOM XHU-
MHUYECKOH CBS3H, TUIIOM KpHUCTaJ-
JIMYECKOW PEIMIETKH B aMMHUAKE U
COJISIX aMMOHHUS U QU3UUECKUMHU U
XUMHUYECKUMU CBOMCTBAMH 3THX
BEILIECTB.

IIposooums, nabarooams M onu-
cbl6amb XUMUYECKUN IKCIEPUMEHT
110 paclno3HaBaHHUIO HOHOB aMMO-
HUS ¢ COOJIIOIEHUEM ITPaBUJI TeX-
HUKH 0€301aCHOCTH.

Bvinonnams pacyé€Thl MO XUMUYE-
ckuM QopmyiiaM U ypaBHEHHUSIM pe-
aKUMUH, TPOTEKAIOIINX C yHaCTUEM
aMMHaKa




LS

2611p4

kmuueckas paboma 4.
Ilonyyenne aMmMuaka v u3-
YUE€HHUE €TI0 CBONCTB

Ilonydyenue, coOnpanue u pacio-
3HaBaHue amMmMHaka. M3yuenue
pPacTBOPUMOCTH aMMHUaKa B BOJE U
XapaKTEepUCTUKA OCHOBHBIX CBOMCTB
ruapata ammuaka. KauecrBennas
peakiusi Ha KaTHOH aMMOHHUS

Ilonyuams, cobupams v pacno-
3Haeams aMMUaK.

Obpawamuvces ¢ 1a00paTOPHBIM
000OpyJIOBaHHEM U HarpeBaTeIbHBI-
MH TpuOOpamMu B COOTBETCTBHUHU C
MIpaBUJIaMU TEXHUKU 0€30IMaCHOCTH.
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lMpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoOBHOE coaep)xaHue
ypoka

XapaKTepucruka 0CHOBHbIX
BWAOB AeATeNbHOCTU yYalmxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6o
pya.

T.PocCTa

Habnwoams n onucvieams XuMH-
YECKUI IKCIIEPUMEHT C ITOMOILBIO
pycckoro (pOIHOTO) A3bIKA U SI3bIKA
XUMUH.

Dopmynruposams BBIBOJBI 1O pe-
3yJIbTaTaM MPOBEAEHHOTO IKCIICPH -
MECHTA.

Compyoruuams B TIporiecce ydeo-
HOTO B3aUMOJICHCTBUSA ITpU paboTte
B rpyImax

27—28K

CJIOPOOHBIC COCIUHEC-
HUsA a30Ta

Oxcusl a30Ta: HecouaeoOpasyro-
IIU€E U KUCIOTHBIE.

A3oTHCTast KHCIOTA U HUTPUTHIL.
A30THas KHCJIOTa, €€ MOJIydeHHE U
cBoiictBa. Hutparsl.
JemouncTpauuu. Bizaumonaelictsue
KOHIIEHTPUPOBAHHOMN a30THOU
KHCIIOTBI ¢ Mebpto. ['opeHue 4ép-
HOro nopoxa. Paznoxxenue Hutpara
KaJausi U TOPEHUEe APEBECHOr O
YTOJIbKa B HEM.

JlaGopaTtopHblii onbIT. 37. XuMu-
YEeCKUEe CBOMCTBA a30THOU KHUCIIOTHI
KaK 2JIEKTPOJIUTa

Xapakmepuzoeams C UCTIOIb30Ba-
HUEM PYCCKOT0 (POJIHOTO) SI3bIKA U
S3bIKa XUMHUH COCTaB, (U3MYECKUE
1 XUMHYECKHE CBOMCTBA, MOJyUe-
HHUE U IPUMEHEHUE OKCHIO0B a30Ta.
Cocmaeénsims MONEKYJISIPHBIE U
VOHHBbIE YPABHEHUs peaKUUui, xa-
PAaKTEPU3YIOIIUX XUMHUYECKHE CBOM-
CTBa OKCHJOB a30Ta.
Yemanaenusams npuumHHO-CIEe1-
CTBEHHBIE CBSI3U MEXKAY BUJIOM XHU-
MHYECKOH CBSI3U, TUIIOM KpHCTaI-
JIMYECKOM peméTKN B OKCH1ax a30Ta
1 UX PU3UYECKUMU U XUMHYECKUMU
CBOMCTBaMH.

Xapaxmepuszosams ¢ UICIOIB30BA-
HHUEM PYCCKOTO (POJIHOIO0) sI3bIKa U
SI3bIKa XUMHH COCTaB, GU3UYECKHUE U
XMMHUYECKHE CBOMCTBA a30THOM KU C-
JIOTHI KaK 3JIEKTPOJIUTA U €€ mpumMe-
HEHHE.

3anucvieams MOJIEKYIAPHBIE U
MOHHbIE YpPaBHEHMSI peaKkUHi, Xa-




6S

PaKTEepHU3YIOIMINE XUMHUYCCKHE CBOM-
CTBa a30THOM KUCIIOTHI KaK JJIEK-
TpOJUTA.

Ilposooumuw, nabarwoams 1 onucwvi-
6amb XUMUYECKUH dKCIIEPUMEHT,
XapaKTEepU3yIOUIHUI CBOMCTBA a30T-
HOM KMCJIOTHI KaK 3JIEKTPOJIUTA, C
COOJIIOICHUEM MTPABUJI TEXHUKH 0€3-
OMAaCHOCTH.

Xapaxkmepuzoeamsb a30THYIO KHC-
JIOTY KaK OKHUCITUTEJb.
Cocmaesnsime ypaBHEHUS] OKUCITH-
TEJIbHO-BOCCTAaHOBUTEJILHBIX peakK-
U, XapaKTepU3YIOINX XUMHUYe-
CKHE CBOKWCTBA a30THOU KUCIOTHI
KaK OKHCJIUTENS, C IOMOIIBIO Me-
TOJIa PIICKTPOHHOTO OaaHca.
Ilposooums, nHabrrooams 1 onu-
cbl8amb XUMUUYECKUN HKCIIEPUMEHT,
XapaKTEPU3YIOMINN CBOMCTBA a30T-
HOW KHMCJIOTHI KaK OKUCIIHUTENS, C
COOIOICHNEM TIPABUII TEXHUKH
6e30macHOCTH

29d0oq

dbop u ero coeauHe-
HUS

docdop, cTpoeHne aToMa U aJlio-
tponusi. ®ochuasl. Pochun. Ok-
cua pochopa(V) u pochopnas
kuciiora. Pocharsr.
Hemoncrpamuu. O6pasisl npu-
pomHBIX coenuHeHUM Gocdopa. ['o-
penue ¢pocdopa Ha BO3AyXE U B
kuciopone. [lonyuenue 6emoro

dbocdopa 1 ucbITaHNE €T0 CBOWCTB.

JladopaTopHblii onbIT. 38. Kaue-
CTBEHHas peakuus Ha ¢gocdaT-uoH

Xapaxkmepuzoeams ¢ UCIOIb30BA-
HUEM PYCCKOTO (POJHOTO) A3bIKa U
S3bIKa XUMUH CTPOCHUE, AJUIOTPO-
nuio, GU3NYECKUe U XUMUUECKUe
CBOICTBA, MOJIy4eHUE U IPUMEHE-
Hue pocdopa.

CaMOCTOSITeIBHO ONUCHIBAMb CBOM-
cTBa okcuaa docdopa(V) kak Kuc-
JIOTHOTO OKCHJA U CBOHCTBa (hoc-
(hOpHOM KUCITOTHI.
Hnnrocmpuposams CBOWCTBA OKCH-
na dochopa(V) u dpochopuoii kuc-
JOTHl ypaBHEHUSIMU COOTBETCTBYIO-
IUX pEaKIU.

Ilpoeooums, nabnwoams U onu-
cbl8amb XUMUYECKUN DKCTICPUMEHT
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lpodonxeHue

Homep
ypokKa

Tema ypoka

OcHOBHOe coaepiKaHue
ypoka

XapaKTepucrmka 0OCHOBHbIX
BWAOB AeATeNbHOCTU yYalmxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

¢ cOOJII0IEHUEM TIPABUIT TEXHUKHU
06€3011aCHOCTH.
Pacnoznaeams docdar-uoHbl

30001

as XapaKTEepHUCTUKA
snemeHToB  |VA-rpynmsr.
Yraepon

OOmas XxapaKTepUCTHUKA JI€MEHTOB
IVA-rpynmnsl: 0coO€HHOCTH CTpoOe-
HHSI aTOMOB, TIPOCTHIX BEIIECTB U
COCIMHEHUU B 3aBUCHUMOCTH OT
MOJIO’KEHUSI DJIEMEHTOB B TIEPHOIH-
yeckou cucreme. Yriepoa. Kpyro-
BOPOT yTrJjepojia B ipupoje. Aiio-
TPOIHBIE MOAU(PUKALIMU: aIMa3s,
rpadut. AMopdHBINA yriepoa: ca-
’Ka, IPeBECHBIN yroib. AncopOmus.
XHWMHUYECKHE CBOMCTBA yIepoaa.
Kokcoxnmmuueckoe npou3BOACTBO
u ero nponykuusi. KapOuasr.
Jdemoncrpanuu. Konmexmus «O6-
pas3Lbl IPUPOJHBIX COEIUHEHNMN
yraepoaay. [loptper H. /. 3enun-
ckoro. Ilornomenne akTUBUPOBaH-
HBIM yTIJ1€M pacTBOPEHHBIX BEILIECTB
WU Ta30B. Y CTPOUCTBO NPOTHUBO-
rasza

Jlasamb 0OIIYIO XapaKTEPUCTUKY
aToMam, IIPOCTHIM BEIIECTBAM U
COEJIMHEHUSIM 2JIEMEHTOB IVA-
IPYMIIBI B 3aBUCUMOCTH OT UX IO-
JIO)KEHUS B TIEPUOJUYECKON CUCTE-
Me.

Xapaxkmepuzoeams ¢ UCIOJIH30Ba-
HUEM PYCCKOT0 (POJIHOTO) SI3bIKA U
S3bIKa XUMHHU CTPOCHUE, AJJIOTPO-
1o, (U3NYECKHE U XUMHYECKHE
CBOICTBA, MOJyYeHUE U MPUMEHE-
HUEe aMOp(HOTO yriiepoa.
Cpasnusams CTpOEHHE U CBOWCTBA
amMasa u rpadura.

Onucviéams OKUCIUTEIBHO-BOCCTA-
HOBUTEJIbHBIE CBOMCTBA YTIepoa.
Ilposooums, nabarwoams 1 onu-
cvl8amb XUMUYECKUN DKCIEPUMEHT
¢ COOJII0ICHUEM TIPABUI TEXHUKH
0e30IMacHOCTH

31Kuc

TOpOJAHbIE COEAUHE-
HUS yriepoja

Oxkcup yriepona(ll): ctpoenue mo-
JIEKYJIbl, TOJyYE€HUE U CBOMCTBA.
Oxkcup yriepona(lV): ctpoenue mMo-
JIEKYJIbl, TIOJTyYE€HUE U CBOMCTBA.
VYronpHas kuciaota. Coiau yrojibHOMN
KHUCJIOTBI: KapOOHATHI U TUAPOKAp-
OoHaTbl. TexHuueckasi U nuiieBas
coja.

Xapaxmepuzosamsb ¢ UCTIOIL30BA-
HHUEM PYCCKOTO (POJHOTO) S3bIKa U
SI3bIKA XMMHU COCTaB, (GPU3NUYCCKHUE U
XUMHUYECKUE CBONCTBA, MOJYyUYECHUE U
MMPUMEHEHHE OKCHUIOB YIIIEpPOaa.
Yemanasnueams nipuauHHO-CIIEA -
CTBEHHBIE CBSA3U MEXAY BUJIOM XH-
MHUYECKOU CBSI3U U TUIIOM KpHUCTAI-
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JladopatopHsblii onbIT. 39. [Tony-
YEeHUE U CBOMCTBA YrOJIbHOW KHC-
JIOTHI

JIMYECKOU pEeETKHU B OKCHUIaX
yriaepojaa u ux Gu3n4ecCKUMH U XHU-
MHUUYECKUMH CBOMCTBAMH, a TaKKE
MIPUMEHEHUEM.

Cobnrooams paBuia TEXHUKH 0e3-
OIMACHOCTH TPHU UCIIOJIH30BAHUU
MMEYHOTO OTOIJICHUS.

Oka3zvigams NEPBYIO NOMOIIb IIPU
OTpAaBJICHUU YTapHBIM T'a30M.
Xapaxmepuzogams ¢ UCHOIb30Ba-
HHUEM PYCCKOTO (POJHOI0) sI3bIKa U
SI3BIKA XUMHUHU COCTaB, (PU3NYECKHE
1 XMMUYECKHE CBOMCTBA, MOJIyUe-
HHUE ¥ TPUMEHEHUE YTOJHbHOW KHC-
JOTHI U e€ coJeit (kapOoHaTOB U
TUJIPOKapOOHATOB).
Hnnrocmpupoeams 3aBUCUMOCTh
CBOMCTB COJIEW YyTrOJBbHOM KHUCIOTHI
OT UX COCTaBa.

Ilposooums, nabarwdames M onu-
cbl6amb XUMUYECKUN IKCIIEPUMEHT
¢ COOJII0ICHUEM TTPABUI TEXHUKHU
06€e30TacHOCTH.

Pacnoznaeéamp kapboHAT-HOH.
Bvinoanams pacy€Tsl MO XUMUYE-
ckuM (QopmyJiaM U ypaBHEHHUSIM pe-
aKIU N, IPOTEKAIOIIUX C yHaCTHEM
COEIMHEHUH yriepoaa

3271pq

kmuueckas paboma S.
[TonyueHue yriexkucioro
rasa u U3y4eHHe ero
CBOMCTB

Ilonyuenue, cobupanue u pacro-
3HaBaHWE yTJIEKUCIoro ra3a. Mzy-
YEeHHE PACTBOPUMOCTHU YTIIEKHUCIIO-
ro raza B BOJE U XapaKTepUCTHUKA
KHACJIOTHBIX CBOMCTB YTrOJIbHOU
kuciaoTel. KauecTBeHHas peakmus
Ha KapOoHAT- U TUAPOKApOOHAT-
HOHBI

Ionyuams, cobupame u pacno-
3HA68amMb YTICKUCIBIN Ta3.
Obpawamuvcs ¢ 1a00PaTOPHBIM
000pyI0BaHUEM M HarpeBaTelb-
HBIMH MPUOOpPaMU B COOTBETCTBHU
C MpaBUJIaMU TEXHUKHU Oe3ormac-
HOCTH.

Hab6nwoams u onucvieams XumMu-
YECKUH IKCIEPUMEHT C MOMOIIBIO
pycckoro (poAaHOro) si3bIKa U sI3bIKA
XUMUH.




(4]

lpodonxeHue

Homep
ypokKa

Tema ypoka

OcHOBHOEe coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BWAOB AeATeNbHOCTU yyalmxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Dopmynuposams BBIBOJBI 1O pe-
3yJIbTaTaM MPOBEAEHHOTO KCIIEPH-
MEHTA.

Compyoruuams B TIpo1iecce y4deo-
HOTO B3aUMOJICHCTBUSA ITpU paboTte
B rpyImax

33V

OJIOPOJIBI

OpraHuueckas XuMus. YTJIEBOJIO0-
ponsl. MeTaH, 3TaH U IPOTNaH Kak
npenenbHble (HaChIIICHHBIC) yTIIe-
BOJAOPOJBI. DTUIJIEH M alleTHUJIECH
KaK HenpeeabHble (HEHACHIIICH-
HbI€) YyTIIeBOJAOpOoAbl. CTPYKTYypHBIE
(bopMyIIBI OPTAHUYECKUX BEIIECTB.
I'openune yrmeBonoponoBs. Peakuuu
JETUIPUPOBAHUS PEAECIbHBIX
YIJI1€BOIOPOJOB.

JeMoHcTpauuu. Moaenn MOJIEKY
METaHa, 3TaHa, YTHJIEHA U alleTh-
JIeHa. BzaumonencTeue 3THIIEHa C
OpOMHOM BOJOW U PACTBOPOM Mep-
MaHraHaTa KaJjius

Xapaxkmepuzoeamsb 0COOEHHOCTH
COCTaBa M CBOMCTB OPraHUYECKUX
COCIMHECHUH.

Pasznuuams nipenenbHbIE U HEIpPeE-
JIebHBIE YTIIEBOLOPOIBI.

Haszvieamv u 3anucvieams Hopmy-
a6l (MOJIEKYJSIpPHBIE U CTPYKTYp-
HbIC) BAXKHEUIINX TPEJICTaBUTEICH
YTJIEBOIOPOIOB.

Habnrwooams 3a X010M XUMUYECKOTO
SKCIIEPUMEHTA, OIUCHIBATH €0 U Ae-
JaTh BBIBOJBI HA OCHOBE HAOII0e-
HUIA.

Durcuposamsv Pe3yNbTaThl SKCIEPHU-
MEHTAa ¢ TOMOUIBIO PYCCKOT0 (POAHO-
ro)sA3bIKa, a TAKKE C IOMOIIbIO XU-
MHYECKUX (POPMYI B ypaBHEHUM

34Kwuc

Hopocoaepxa-

e OpraHu4eCKuc Cocau-

HCHUAA

CnupTbl. DTUIIOBBIA CIUPT, €rO IOo-
JTy4eHHe, IpUMEeHeHne U (HU3n0II0-
ruyueckoe jaerctBue. TpéxaToMHBIN
CIIUPT MIIUUEPHUH. Y KCYCHasl KUCJIO-
Ta Kak NpeJCTaBUTEIb KapOOHOBBIX
KHCJOT.

Hemoncrpamuu. O0mye xuMude-
CKHE CBOWCTBA KUCJIOT Ha MpUMeEpe
yKCyCcHOM KuciaoThl. KauecTBenHast
peakiusi Ha MHOTOaTOMHBIE CITUPTHI

Xapaxkmepuzoeams COUPTHI KaK
KHCIIOPOJCOAeprKalNe OpraHnye-
CKHME€ COCJIMHEHMUSI.
Knaccugpuyuposams cuupthl 110
YHCITy TUAPOKCUIBHBIX TPYIII B UX
MOJIEKYIaX.

Haszvieams mpencTraBuUTENIEd OJHO-
1 TPEXATOMHBIX CHUPTOB U 3aIIACHI-
BaTh UX (DOPMYIJIBI.
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Xapaxmepuszosams KapOOHOBBIE
KHUCIJIOTBI KaK KHCJIOPOJCoaAepKa-
e OPraHUYECKUE COCTUHEHUS

35Kp¢

HUH U €ro CoeUuHE-
HUS

KpemHuii, ctpoenue ero aroma u
HaxoxkJeHue B npupone. CpoiicTaa
KkpeMHUsA. CHIIMLIUIbBI U CUJIAH.
Oxkcup kpemuus(1V). Kpemuueas
KHCJI0Ta U €€ COJIH.
Jemoncrpaunuu. Konnexmus «O06-
pasibl IPUPOIHBIX COCTUHEHUIN
kpeMHus». Konnekuus crekna, ke-
paMHUKH, IEMEHTa U U3JeIUN U3
HUX.

JlaGopatopusbiii onbiT. 40. IIpo-
IyCKaHUE YTIEeKHUCIIOTO ra3a yepes
pacTBOp CUIMKATa HATPUS

Xapaxmepuzoeams ¢ HCIIOJIB30Ba-
HHUEM PYCCKOTO (POJHOI0) sI3bIKa U
SI3bIKA XUMHUHU CTPOCHUE aTOMOB U
KPUCTAJLUIOB, (pU3MYECKUE U XUMHU-
YeCKHUE CBOMCTBA, MIOJIyYEHUE U
NIPUMEHEHUE KPEMHUSL.
Yemanaenusams npuunHHO-CHE -
CTBEHHBIE CBSI3U MEXIy CTPOCHUEM
aToma, BUJOM XUMHYECKOH CBS3H,
THUIIOM KPUCTAJIINYECKOU PEIIETKU
KpPEeMHHUSA U ero PU3nIeCKUMH U
XUMHYECKUMU CBOMCTBAMH.
Bvinoanams pacy€Tsl MO XUMUYE-
ckuM (QopmyiiaM U ypaBHEHHUSIM pe-
aKIWH, IPOTEKAIOMUX C YIaCTHEM
KPEMHHUS U ETO COCAUHEHUN.
Xapakmepuzoeams ¢ HCIOJIB30Ba-
HHEM PYCCKOTO (POJHOTO) sI3bIKa U
A3bIKa XUMUU COCTaB, (U3NUECKUE U
XUMHYECKHE CBOWCTBA, TOTY4YEHHUE U
IIPUMEHEHHUE COCIMHEHUN KPEMHHUS.
Cpasnueams TUOKCUIBI YTIIEPOAA H
KpEMHHUS.

Onucvieams Ba)xHEUIINE TUIIBI IPU-
POIHBIX COEIUHEHHUI KPEMHUS KaK
OCHOBHOTO 3JIEMEHTA JUTOC(EPHI

36Cwurn

KaTHas MMpOMBIIIJICH-
HOCTb

[Ipon3BoaCTBO CTEKIIA U [IEMEHTA.
ITponykuus CUIUKATHOW HNPOMBIIII-
JIEHHOCTHU: ONTHUYECKOE BOJIOKHO,
kepamuka, dpapdop, pasac. Onru-
YECKO€ BOJIOKHO.

Hemouncrpanuun. Kosneknus mpo-
JYKUUW CUJIMKATHOM HPOMBIIIJIECH-
HOCcTU. BuneodparmeHnTs! u cinaifpt
«[Tpon3BOACTBO CTEKIA U LEMEHTA»

Xapaxmepuzoeams CUIUKATHYIO
MPOMBIIIUIEHHOCTh U €€ OCHOBHYIO
NPOAYKIHUIO.

Yemanaenusames ananorun mexnay
pPa3JIMYHBIMH OTPACISAMU CHIIMKAT-
HOM IPOMBIIIJIEHHOCTH
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lpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoBHOEe coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BMAOB A€ATe/IbHOCTN yyawmnxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6o
pya.

T.PocCTa

3711on

YeHHE HEMETAIIJIOB Hewm

Tajibl B mpupojie. @pakuu-
OHHas MEPEroHKa XKUIAKOI0 BO31Y-
Xa Kak crnoco0 IMOJIydeHHUs! KUCIIO-
poxna, azora u aproHa. [lonyuenue
dbocdopa, kpemHUs, XJI0pa, MOIA.
DNEKTPOJIN3 pacTBOPOB.
Jdemoncrpauuun. Komueknus «IIpu-
POIHBIE COEIMHEHUSI HEMETAILIIOBY.
BuneodparmenTs u cnaiiasl «Dpak-
LIMOHHAsI IEPErOHKa KUJIKOI0 BO3-
nyxa». BugeodparMeHTsI U CIIaif bl
«ITomyuyeHnne Bogopoaa, KHCIOpoaa
Y TaJIOTEHOB AJIEKTPOJIUTUYECKUM
criocobom»

Onucvieams HaXO0XKAECHUE HEMETAall-
JIOB B IPUPOJIE.

Xapaxkmepuzosams (PpaKkIIUOHHYIO
MEPETOHKY KHUJIKOTO BO3IyXa KaK
COBOKYIHOCTh (PU3WUECKUX IPO-
LIECCOB.

Apeymenmuposams OTHECEHUE
MPOLIECCOB MOJYYECHUSI aKTUBHBIX
HEMETAJNIOB K OKHUCIUTEIBHO-BOC-
CTaHOBHUTEJIBHBIM ITpOLIECCAM

38ITo]

geHHEe BaKHESHITUX
XAUMHYECKUX COEIMHEHUN
HEMETAJIOB

[Tomydyenue cepHOUW KHUCHOTHI: ChI-
pbE, XUMHU3M, TEXHOJIOTHYECKAs
cxema, METOJ1 KHIISIIETO o4,
MPUHIUNBI TEIII000MeHa, MPOTHU-
BOTOKA U LHUpKyJsiuuu. Oneym.
ITpon3BOJCTBO aMMHaKa: ChIPhE,
XUMHU3M, TEXHOJIOTUYECKAsI CXeMa.
JdeMmoncTpauuu. Moaenu annapa-
TOB JJ15 IPOU3BOJCTBA CEPHOMN KHC-
J0Thl. MO1eNTb KUIISIIEro CI0s.
Monenb KOJIOHHBI CHHTE3a aMMHUa-
ka. BuseodparMeHThI U C1aii bl
«IIpou3BOACTBO CEPHON KUCIOTHI».
Buneodparments! u cnaiiasl «Ilpo-
W3BOJCTBO aMMHakay». Komiekuus
«ChIpBE ISt MOTYyYEHUsI CEPHOM
KHUCIOTBI»

Xapakmepuzoeamsb XUMHU3M, Cbhl-
pbE, anmapatypy U Hay4Hbl€ IIPUH-
LMIIBI IPOU3BOJACTBA CEPHOM KHC-
JIOTBHI.

Cpasnusams TpOU3BOJACTBO CEp-
HOM KHUCJIOTHI U IPOU3BOJICTBO aM-
MHakKa




39060

Ourenue 1o reme «He-
METAJJIBI U UX COEUHE-
HUS»

VYpoxk-ylnpaxHeHUE € UCIIOJIb30Ba-
HHUEM CaMOCTOSTEIbHOMN paboThI 1O
BBIIIOJIHCHU IO ITPOBEPOYHBIX TC-
CTOB, 3aJIaHUH U yIIpaKHEHUU

Ilpo6ooums OLIEHKY COOCTBEHHBIX
JIOCTUKEHUN B YCBOCHUU TEMBI.
Koppexmuposams cBOU 3HAHUS B
COOTBETCTBMHU C INIAHUPYEMBIM pe-
3yJbTATOM.

Ilonyuams XxumMu4eckyo HHpopma-
LU0 U3 PA3JIMYHBIX HCTOYHHUKOB.
Ilpeocmaesnams nHGOpMAITHIO TIO
teMme «Hemeraniael» B Buae Tabmu,
CX€M, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMenenneM cpeacts KT

40Kon| ponvnas paboma 2 o teMe «HemeTannbl U ©X COeTUHEHUS
MeTannbl U ux coeagnHeHuns (16 Y)
41061 ast xapakTepucTHKa [Tonoxxenne MeTasnioB B Iepuouye- ObvsicHsaAmb, 9TO TAKOE METAJIJIbL.

METAJ1JIOB

CKOH CUCTEME XMMHYECKHUX AJIEMEH-
ToB /1. 1. MenieneeBa, CTpOCHUE UX
aTOMOB U KpHUCTAJLUIOB. MeTainnye-
CKas CBSA3b U METAJNIMYECKas KpH-
ctamnyeckas pemeérka. Ouzunue-
CKHE€ CBOMCTBA METAJIOB: JIEKTPO-
Y TEIJIONPOBOJHOCTD, OTPAXKAKOIAsI
CITOCOOHOCTB, INTACTUIHOCTH. YEp-
HbI€ U [IBETHBIE METAJIIbI

Xapaxkmepuzoeams XUMUYECKHUE
3JIEMEHTBI — METAJUIBI 110 UX I10-
JIO’)KEHUIO B IIEPUOUYECKON cucTe-
me . 1. Menneneena.
Ilpoenosupoeams CBOWCTBA HE3HA-
KOMBIX METAJJIOB I10 ITOJIOKEHUIO B
MIEPUOINYECKON CUCTEME XUMHUYE-
ckux ayeMeHToB JI. 1. Menaeneena.
Yemanaenusames npuunHHO-CER-
CTBEHHBIE CBSI3U MEXKAY CTPOCHUEM
aToma, BUJJOM XUMHYECKOH CBS3U U
TUIIOM KPUCTAJUIUYECKON PEUIETKU
Yy METaJI0B — MPOCTBIX BELIECTB U
UX COEeAUHEHUN
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42XuMm

YyeCcKHUe CBOMCTBaA Me-
TaJ1JI0B

Merajuibl Kak BOCCTaHOBUTEIH.
DIEeKTPOXUMUYECKUUN psig HAOps-
’)KeHuil. BzaumopelictBue MeTanioB
C HEeMeTaJllaMU, OKCHJIaMU, KHUCJIO-
TaMU, COJISIMU. AJTIOMUHOTEPMHUSI.
JdemoHcTpauuu. B3aumoneiicrsue
HaTpUsl, JIMTUSI U KaJbLHs C BOJOM.

Obvsicusimb, 9TO TaKOE PsJI AaKTHUB-
HOCTH METAJIJIOB.

Ilpumensams ero Ans xXapakTepH-
CTUKU XUMHUYECKHX CBOWCTB MpPO-
CTBIX BEIIECTB — METAJIJIOB.
0O606wams CUCTEMY XUMHUUYECKUX
CBOMCTB METAJIJIOB KaK BOCCTAHO-
BUTEJIbHbIE CBOMCTBA.
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lMpodonxeHue

Homep
ypokKa

Tema ypoka

OcHOBHOe coaepiKaHue
ypoka

XapaKTepucruka 0CHOBHbIX
BWAOB AeATeNbHOCTU y4almxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

Ucn.o6o
pya.

T.PocTa

I'openue HaTpus, MarHus u Kejes3a
B KHcJIopoae. Benblika TepMuT-
HO# cmecu. BzaumoeiicTBue cme-
CH IOPOIIKOB CEPHI U XKee3a,
OWHKA U cepbl. B3anmoneicteue
AJIOMHUHUS C KUCJIOTaMU, IIejI04a-
MU ¥ BOJOM. B3anumoaelictBue xe-
JIe3a U MeIM € XJ0poM. Bzanmo-
JIeficTBUE MeIN C KOHIIEHTPUPO-
BAHHOW CEpPHOU KHUCIOTOMN U
a30THOM KHUCIIOTOH (pa3baBiIeHHOMN
1 KOHIIEHTPUPOBAHHO ).
JladopaTopHblii onbIT. 41. B3au-
MOJICHCTBHE KEJI€3a C PACTBOPOM
cynabdara meau(ll)

Cocmasnsimes MOJIEKYJSIPHBIC ypaB-
HCHUS PEAKIIUN, XapaKTePU3YIOIIUX
XUMHYECKUE CBOMCTBA METAJJIOB B
CBETE yueHHUs 00 OKHCIUTEIHHO-
BOCCTaHOBHTEIILHBIX TIpOIECcCax, a
peaKIuu ¢ y4acTHEM DJICKTPOJTUTOB
MPEJICTABISATh TAK)KE U B HOHHOM
BUJIC.

Hab6rwoams v onucvieams peax-
MU MEXy BEIIECTBAMHU C IIOMO-
MBI PYCCKOTO (POJHOTO) SI3bIKA U
S3bIKA XUMUU.

CaMOCTOSITeIbHO NP08OOUMb OTBI-
TBI, TIOATBEPKAAIOIINE XUMUUECKHUE
CBOMCTBA METAIIOB, C COONIOAEHM -
€M IpaBUJI TEXHUKH 0€30MacHOCTH

43—440

bI11asi XapaKTepUCTUKA
aneMeHTOB |A-rpynibl

CTtpoeHue aToOMOB U IIPOCTHIX Be-
HIEeCTB. 3aBUCUMOCTh (PU3UUECKUX
Y XMMHYECKUX CBOMCTB IIEJIOYHBIX
METAJJIOB OT 3apsAA0B si/Iep UX aTo-
MOB. OKCHIbI U TUIAPOKCHU/IBI 1I1E-
JIOYHBIX METAJIOB, UX IMOJIYyUYEHHUE,
CBOMCTBa U MpUMEHEeHUE. BaxxHeii-
HIME COJIM IIEIOYHBIX METAIOB, UX
3HA4YEHUE B NPUPOJE U KU3ZHU Ye-
JIOBEKa.

Jemoncrpanus. Okpacka rjame-
HHU COCMHEHUSIMH LIEIOYHBIX Me-
TaJUIOB

O6vsicHsamb dTUMOJIOTHIO Ha3BaHUS
CPYIIIbl «IIEIOYHBIE METAJLIBI».
Jlasamb 00OIIYIO0 XapaKTEPUCTUKY
MIEJTOYHBIX METAJIJIOB MO UX MMOJIO-
JKEHHUIO B TIEPUOJUYCCKOU CUCTEME
XUMHUYECKUX djieMeHTOB 1. 1. Men-
Jieneena.

Xapaxkmepuzoeams cTpoeHue, Gu-
3UYECKUE U XMMHUYECKHE CBOWCTBA
MIEJTOYHBIX METAJIJIOB B CBETE 00-
ero, oCOOEHHOTO U €IMHUYHOTO.
Ilpeockaszvieams puzndeckue u
XUMHUYECKHE CBOMCTBA OKCUJIOB U
THAPOKCUIOB LIETOYHBIX METAIIIOB
Ha OCHOBE MX COCTaBa U CTPOCHUS
Y MOATBEPKAATh MPOTHO3bI YpaBHE-
HUSIMH COOTBETCTBYIOILIMX PEAKIUM.
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Ilposooums pacyéThl IO XUMHUYE-
CKUM (opMyJiaM U ypaBHEHHUSIM pe-
aKLHUH, MPOTEKAIUIUX C yHaCTHEM
MIEJIOYHBIX METAJJIOB M UX COCIH-
HEHUM

45—460

pl1asi XapakTepUCTUKA
HA-Tpyn nibI

CTtpoeHue aTOMOB U IIPOCTHIX Be-
IeCTB. 3aBUCUMOCTb (DU3UYECKUX
U XUMUYECKHUX CBOMCTB LIEJOYHO-
3eMEeJIbHBIX METAJJIOB OT 3apsA0B
anep ux aromoB. OKCHUIBI U TH-
JIPOKCHU/IBI IIEJIOYHO3EMEIbHBIX Me-
TaJIJIOB, UX IOJIy4€HUE, CBOMCTBA U
npuMeHeHue. Baxuelimue conu
IIE€JI0YHO3EMEIbHBIX METAJIJIOB, UX
3HAYE€HHUE B IPUPOJE U KU3HU Ue-
noBeka. KapOoHaTsl u rusipokap-
OOHATHI KAJIbIHSI.

JdemoncTrpanuu. Okpacka riame-
HH COCJIMHEHMSMHU IEI0YHO3e-
MEJIbHBIX MeTaJLIOB. ["amenune u3-
BECTH BOJIOM.

JlaGopaTtopHbiii onbIT. 42. [lomy-
YEHHE U3BECTKOBOU BOJBI U OIIBITHI
C Hel.

Ob6vsacHamb 3TUMOJIOTUIO Ha3BaHUS
TPYMIBl  «IEJIOYHO3EeMEbHbIE Me-
TaJIBI».

Jlasamb 061TYI0 XapaKTEPUCTUKY
mertamioB IA-rpynmer (menounose-
MEJIBHBIX METAJUIOB) TIO UX TTOJIOXKEe-
HHIO B IEPUOUYCCKON CHCTEME XH-
muueckux syemeHToB . . Men-
Jienieena.

Xapaxkmepuzoeams cTpoenue, Gpu-
3UYECKHUE U XUMHUYECKHUE CBOMCTBA
MIEIIOYHO3EMETbHBIX METAIIIOB B
cBeTe 00IIero, 0COOEHHOTO U €01 -
HUYHOTO.

Ilpeockazvieams GU3NIECKUE U XH-
MHYECKHE CBOMCTBA OKCHIOB M TH-
IpokcuIoB MetauioB || A-rpymmer Ha
OCHOBE MX COCTaBa M CTPOCHHUS U
noomeepicoams IPOTHO3BI ypaBHe-
HUSIMH COOTBETCTBYIOIIUX PEAKIIUM.
Ilposooums pacuéTel MO XUMHUYE-
ckuM (QopmyJiaM U ypaBHEHHUSIM pe-
aKIU#, MIPOTEKAIONINX C yYacCTUEM
IIEJI0YHO3EeMEeNIbHBIX METAJIJIOB U UX
COeIMHEHUM

47XKég

KOCTb BOJIbI U CIIOCO-
Obl €€ ycTpaHEeHUs

JKEcTKOCTh BOABI: BpEMEHHAS U MO~
crosinHas. CriocoObl ycTpaHEeHHUS
BpeMeHHOH xEcTKocTH. CIOCcOOBI
YCTpPaHEHUsI TOCTOSHHOM KECTKOCTH.
HemouncTrpaunu. [lonyyenue xéct-
KOU BOJBI B3aUMOJIEICTBUEM yTJIE-
KHUCJIOTO ra3a ¢ U3BECTKOBOW BOJIOM.
YcrpaHeHrne BpeMEHHOMN )KECTKOCTH
KUIISTYEHUEM U JOOaBJICHUEM COJIbI.
YcTpaHeHue NOCTOSIHHOM KECTKOCTH

Ob6vsacHamb TOHITHE  «OKECTKOCTH
BOJIBI».

Pasnuuams BpeMEHHYIO U IOCTO-
STHHYIO KECTKOCTbH BOJIBI.
Ilpeonazams cnocoObl yCTpaHEHUS
JKECTKOCTH BOJIBI.

Ilposooums, nabnwoams u onu-
cbl6amb XUMUYECKUN IKCIEPUMEHT
¢ cOOMI0IeHNEM MPAaBUI TEXHUKHU
0€e301acHOCTH
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lpodonxeHue

Homep
ypokKa

Tema ypoka

OcHoBHOEe coaep)xaHue
ypoka

XapaKTepucrmka 0CHOBHbIX
BMAOB A€ATe/IbHOCTN yyawmnxcs
(Ha ypoBHe yuyebHbIX AenCTBUN)

no6asiieHnueM coabl. MOHUTEL U
NPUHIUAT UX JeUCTBUS (BUaeodpar-
MEHT)

4811pd

kmuueckas paboma 6.
JKEcTKOoCTh BO/BI U CITOCO-
OBl €€ ycTpaHEeHU s

[Tonmy4yenue »kECTKOM BOJIBI B3au-
MOJENCTBHEM YIJIEKHCIIOTO ras3a ¢
N3BECTKOBOM BOJOU. Y CTpaHEHUE
BPEMEHHOMN KECTKOCTHA BOJBI KH-
MSTYCHUEM U T0OAaBIICHUEM COJIbI.
YcTpaHeHHne MOCTOSIHHON JKECTKO-
CTH BOJbI JOOABICHUEM COJIBI.
HcnbiTanme xKECTKOM BOJIBI pac-
TBOPOM MBLIIa

Ilonyuams, cobupams u pacno-
3HA8ams YTIICKUCIIBIN ras.
Obpawamuvcs ¢ 1abOpPaTOPHBIM
000pyIOBaHWEM W HAarpeBaTEIbHBI-
MH TpuOOpaMu B COOTBETCTBHUH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Hab6awoams u onucviéams XUMu-
YECKHUI SKCIIEPUMEHT C MOMOIIBIO
pyccKoro (pOJHOTO) SI3bIKA U SI3bIKA
XUMUH.

Dopmynuposams BHIBOJBI IO pe-
3yJIbTaTaM MPOBEAEHHOTO dKCIEePH-
MEHTA.

Compyonuuams B TIpo1iecce ydeo-
HOT'O B3aWMOJEHCTBUA IPHU padoTe
B rpyIImax

49 A

MHUHUH U €ro cocau-

HCHUA

CoenuHeHUs aJIOMHUHUS B IPUPO-
Je. XMMHYeCKUEe CBOMCTBA U MpPU-
MeHeHue ainroMuHus. OcobeHHo-
CTH OKCHJIA Y THIPOKCHUJA ATFOMHU -
HUS KaK aM()OTEPHBIX COCIMHEHUM.
Basknelimue cojii allrfOMUHUS
(x;mopwu, cyibdar).
Hemouncrpanuu. Komieknusa npu-
POJHBIX COCTMHEHUIN aTFOMUHUSI.
Buneodparmentsr u cnaiapr «OK-
CHJI aIFOMUHHS U ero MoauduKa-
nuny. [lonydyenne amdorepHoOTro
TUJPOKCHUIA AaTFOMUHUS U UCCIIEIO-
BaHHE €r0 CBOMCTB

Xapakmepuzoeams aNFOMUHUN TI0
ero MOJIOKEHHIO B MEPUOIUIECKOMN
CHCTEME XUMHYECKHUX DJIEMEHTOB

JI. 1. Menpneneena.

Onucwelieamsb cTpoeHUE, PU3NUECKHE
U XHUMHUYECKUE CBOMCTBA aJIlOMU-
HUSI, TIOATBEPKJasi UX COOTBETCTBY -
IOIMMHU YPaBHEHUSIMU PEAKIIUH.
Obvscusimb NTBOWCTBEHHBIM Xapak-
TEep XUMUYECKUX CBOUCTB OKCHUJA U
TUAPOKCHUIA ATFOMUHUS.
Konxpemusuposams 3JIEKTPOJIUTHU-
YecKoe MOJy4YeHUEe METAJIJIOB OMNHU-
CaHWEM TIPOU3BOJICTBA ATIOMUHUSL.
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Yemanasnueame 3aBrucuMocTh 00-
JIacTe! NMMPUMEHEHHUS alTFOMUHUS U
€r0 CIIaBOB OT CBOMCTB ATHUX BeE-
IIECTB.

Ilpo6ooums pacu€Thl MO XUMHUYE-
CKUM (opMyJiaM U ypaBHEHHUSIM pe-
aKLHUI, IPOTEKAIOIIHUX C y4aCTUEM
AJFOMUHUS U €T0 COCIUMHCHUU

50—S51K

CJIC30 U €I'0 COCAMHCHU A

Oc

DOSHHOCTH CTPOCHUSI aToMa XKe-

ne3a. XKXeneso B npupone. Baxneit-
mue pyasl xkenesza. OKCUIbI U TH-
napokcuast xeneza(ll) u (1), Conn
xkenesa(ll) u (111). O6napyxenue
KaTHOHOB eJjie3a B pacTBope. 3Ha-
YeHUE COEJITMHEHUM XKeJe3a.
JladopaTtopHblie onbIThl. 43. [o-
mydeHue ruapokcuaoB xenesa(ll) u
(I111). 44. KadecTBeHHBIE peaKIIMH
Ha KaTUOHBI XKeJe3a

Xapakmepuzoeams TOJIOXKEHUE Ke-
Jjie3a B IEPUOJIMUECKON CUCTEME XU -
muueckux syemeHToB JI. V. Mennge-
JieeBa 1 OCOOEHHOCTH CTPOCHUS
aToMa jKeiesa.

Onucelieams PU3NYECKUE U XUMU-
YeCKHe CBOMCTBA Kee3a, MoI-
TBEPXKJasi UX COOTBETCTBYIONIUMU
YPaBHEHUSAMU PEaKINM.

ObvsachHames HaTUYHNE IByX T€HETHU-
YECKUX PSAJOB COCIMHEHUM XKele3a
Fe?* u Fe 3.

Yemanasnusams 3aBucuMocTs 00-
JJacTel IPUMEHEHMUS XKeJle3a U €ro
CIUIAaBOB OT CBOMCTB 3TUX BEILECTB.
Ilposooums pacuyéThl IO XUMHUYE-
ckuM (QopmyJiaM U ypaBHEHHUSIM pe-
aKIU N, IPOTEKAIOIIUX C yHaCTUEM
JKese3a M €er0 COeIUHEHUN.
Habnooams u onucvieams peak-
LMY MEXKAY BELIECTBAMHU C IOMO-
MBI PYCCKOTO (POJHOTO) SI3bIKA U
SI3bIKA XUMUHU

52171p4

kmuueckas paboma 1.
Pemenne sxcnepumen-
TaJIBHBIX 3aJ1a4 10 TEME
«MeTab»

Penienue OKCIICPUMCHTAJIbHBIX 3a-
Jda4 Ha paCllO3HABAHUC U IMMOJIYyYC-
HHEC MCTA1JIOB U UX COG,I[I/IHeHI/Iﬁ

DKCNEePUMEHTAIILHO UCCIed08amb
CBOMCTBA METAJIOB U UX COEIUHE-
HHUH, pemaTh 3KCIIEPUMCHTAIbHBIC
3a7a4u 110 TeMe «MeTauib.
Pabomams ¢ nabopaTopHbIM 000-
pyZIOBaHHWEM U HarpeBaTeIIbHBIMH
npubopamMu B COOTBETCTBHUU C TIpa-
BHJIAMH T€XHUKH 0E30MAaCHOCTH.
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lpodonxeHue

Homep = OCHOBHOE coepaHmne XapakTepucTuKka 0CHOBHbIX MUcn.o6o
ypoKa eMa ypoka ypoKa BMOB nemenb%ocm yvawuxcs pya.
(Ha ypoBHe yuye6HbIX AelNCTBUM) T.PocTa
Habniooams cBoiicTBa METAJIJIOB U
UX COCUHEHUH.
Onucvieams XUMUYECKUN 3KCIEPU-
MEHT C MMOMOIIBI PYCCKOTO (pOia-
HOTO) 5I3bIKA U SI3bIKa XUMHH.
Dopmynuposams BEIBOABI 11O pe-
3yJibTaTaM NPOBEJAEHHOTO IKCIEPH-
MEHTA.
Onpeodensims (UCXOns U3 yueOHOM
3a71aun) He0OXOIMMOCTh UCIOJIB30-
BaHUs HAOIIOACHUS WU DKCIIEPHU-
MEHTa
53Koppo3zust METaNI0B U CIIO- Koppo3us razoBast (XuMudeckas) u Ob6vsicHsAmMb TOHSATHE «KKOPPO3HUS. +
COOBI 3aIIUTHI OT HEE 3JIEKTPOXUMHUYECKas. 3aluTa Me- Paznuuams XUMHUUYECKYIO U DJIEK-
TAJUIOB OT KOPPO3HHU. TPOXUMHUYECKYIO KOPPO3HUIO.
Hemoncrpauuu. Komnexkmnus «Xu- Hnnrocmpupoeams npuMepamMu Io-
MHYECKHE UCTOYHUKHU TOKa». Pe- HATHUSL  «KOPPO3USA», «XUMHYECKast
3yJbTaThl AJIUTEIBHOTO dKCIEPU- KOPPO3Us», «INEKTPOXHUMHUYECKas
MEHTa 10 U3YUYEHHUIO KOPPO3UHU KOPPO3HUsI».
CTaJbHBIX U3/1€JIUI B 3aBUCUMOCTH Xapaxmepuzoeamsb criocoOBbI 3a-
OT YCJIOBUI MPOLECCOB LIIUTHl METAIJIOB OT KOPPO3UHU
54—55M Tannsl B npupoae. Ilo- Meraiutel B npupofe. [lonsitue o Knaccugpuyuposams popmsbl ipu- +

HATHUC O MCTAJIIIYPIruun

MeTalnypruu. YépHas u uBeTHas
Metautyprud. [lupomerannyprus,
TUAPOMETAILTY PTUsl, JIIEKTPOMETa-
nyprus. Jlomennsiii npomecc. Ile-
pepaboTka yyryHa B cTajib. DJIeK-
TPOJN3 paclaBoOB.
JdemoncTpanuu. BoccTaHoBieHue
menu n3 okcuaa meau(ll) Bomopo-

POJHBIX COEUHEHUN METAJJIOB.
Xapaxkmepuzosams 001IKAE CIIOCO-
OBl TOTyYEHHSI METAJIOB: ITHUPO-,
TUIPO- U JIEKTPOMETAILIYPTHIO.
Konkpemuszuposams criocoObI 1Mo-
JIy4eHHUsI METaJJI0B MIPUMEPAMHU U
YPaBHEHUSMH pEaKIuii ¢ cocTaBiie-
HHUEM DJIEKTPOHHOTO OaslaHca.




L

noM. BugeodparmeHTsl u ciaaiabl
«I[Ipon3BOCTBO YyTryHA U CTAINY,
«W3nenus u3 4yryHa v cTajimy,
«[Tpou3BOJACTBO ATOMUHUS

Onucvliéams TOMEHHBIN TIPOIECC U

AJIEKTPOJUTHYUECKOE TTOTyUYCHUE Me-
TaJJIOB.

Paznuuams 4épHble U IIBETHBIE Me-
TaJUTbl, 9yTYH U CTalb

56000

OlLLleHUE 3HAHUU 110
Teme «MeTtajisn

Ypok-ynpaxHEHHE C UCIOJIb30Ba-
HHUE CaMOCTOSITEJIbHON paboTHI 1O
BBIIIOJIHCHU IO ITPOBEPOYHLBIX TC-
CTOB, 3aJIaHUI U yIPAKHEHUN

Ilpo6ooums OLIEHKY COOCTBEHHBIX
JIOCTUKEHUN B YCBOCHUU TEMBI.
Koppexmuposamb cBOM 3HaHUS B
COOTBETCTBMH C INIAHUPYEMBIM pe-
3yJbTATOM.

Ilonyuams XxumMudeckyo HHpopma-
LIUH U3 PA3JIUYHBIX UICTOUYHUKOB.
Ilpeocmasnams nHGOPMAIIHIO TIO
Teme «MeTtautsl» B BUJIe Ta0IuII,
CX€M, OIIOPHOTO KOHCIIEKTa, B TOM
YHCIIe C MPUMEHEHUEM CPEJICTB
HUKT

57KoH| poavnas paboma 3 o TeMe «MeTabh»
XuMuA 1 okpyxxarowiaa cpeaa (2 4)
58XuM ueckuil cocTas Iia- Ctpoenue 3eMiu: Aap0, MAHTHS, Hnmeepuposams cBenenus 1mo ¢Gu-
HETHI 3eMIIs 3eMHas Kopa, 1utocdepa, TuIpo- 3UYeCKOl reorpaduu B 3HAHUS O

cdepa, armochepa. XUMHICSCKUN XUMHYECKOW OpTaHW3aIuH TJIaHe-
coctaB 3emiu. ['opHbIE TOPOBI. THI.
Munepainsl. Pynsl. [lonesnsie nc- Xapakmepuzosams XAMWUYECKHU
KOMNaeMble. COCTaB Ie0JIOTMYECKUX 000JI0ueK
JlemoncTpanuu. Buneodparmen- 3emiu.
ThI U clai bl «CTpoeHue 3eMIu 1 Paznuuams MyuHepanbl U TOpHBIE
e€ xuMHu4deckuil coctany». Komnek- OOPOABI
LMl MUHEPAJIOB U TOPHBIX IMOPOJI.
Konnekuusi «Pyabl METAIIIOBY.
JlaGopaTopubiii onbIT. 45. M3yue-
HHE I'PaHUTA

590xppHa okpyKarouiei cpe- HCcTOUHUKM XMMHYECKOIr0 3arpss- Xapakmepu3zoeamsb UCTOUHUKU XU-

JAbl OT XUMHYCCKOI'O 3a-
T'PA3HCHUA

HEHMUs OKpy:karoulel cpensl. ['io-
OanbHBIE HKOJIOTUYECKHE MpooIe-

MHUYECKOTO 3arps3HEHHS OKPYKaro-
Ieu cpebl.




cL

lpodonxeHue

XapaKTepucrmka 0CHOBHbIX

Hggﬁg Tema ypoka OcHoBHoe ;gﬁ%pmaﬂue BMAOB AEATENbHOCTH YUaLNXCA

y y (Ha ypoBHe yuye6HbIX AelNCTBUM)
MBI HapyIICHHEe OMOTreOXUMHUYe- Onuceliéams TI00ATBHBIE YKOJIOTH-
CKHX KPYIrOoBOPOTOB XUMHUYCCKUX YECKHUC HpO6JIeMI>I, CBs3aHHBIC C
3JIEMCHTOB, ITOTCIIJICHUEC KJIMMara, XUMHUYCCKUM 3arpsa3HCHUCM.
KHUCJIOTHBIE T0XK AU U Jip. O30H0- Ilpeonaecams myTH MUHUMH3AIUA
BBbI€ AbIpbl. MeXayHapOOHOE CO- BO3JEUCTBUSI XUMHYECKOTO 3arpss-
TPYJIHUYECTBO B 00JIACTH OXPaHbI HEHHUS Ha OKPYKAIONIYI0 Cpeay.
OKpY>Karouen cpeapl OT XUMHUYE- Ilpusooums npuMepsl MEeXIyHa-
CKOTO 3arpsisHeHHs. «3enéHas Xu- POJHOTO COTPYIHHYECTBA B 00JIaCTH
MHSD». OXpaHbl OKPYIKAIOIICH CPEIabl OT
JdemoncTpanuu. BuneopparmeHTs XHMHUYECKOTO 3arps3HEHUS
u cnaiasl «['mobampHBIC YKOJIOTHYE-
CKHUe poOJIeMbl UeJTOBEUYECTBA»

0606w eHne 3HaHUK NO XUMMU 32 KYPC OCHOBHOM LUKOJIbI.
NMoarotoBka Kk OCHOBHOMY rocyaapcTBeHHOMY 3k3aMeHy (Ol3) (7 u)
60Ben) cTBa CTtpoeHue aToMa XUMHYECKOTO Ilpeocmasnsime nHGOPMAITHIO TIO

3JIEMEHTa B COOTBETCTBHH C I10OJIO-
JKEHUEM dTOTO DJIEMEHTa B IIEPUO-
IUYECKOM cucTeme.

CtpoeHue BemecTBa: XUMHUYECKast
CBSI3b M KPUCTAIJINUYECKUE PeIIET-
KH. 3aBUCUMOCTh CBOMCTB 00pa3o-
BaHHBIX JJIEMEHTAMU MPOCTHIX Be-
mecTs  (MeTaJioB, HEMETAIUIOB,
0IaropoAHBIX Ta30B) OT TOJIOXKE-
HHUS DJIEMEHTOB B IIEPUOIUYECKON
cHucTeMe.

Knaccuduxanus HeopraHu4eckux
BemiecTB. [IpeacraBurenu pazHbix
KJIACCOB HEOPTaHMYECKUX BEIIECTB

Teme «llepuoanyeckuii 3aK0H U Tie-
puonnueckasa cucrema JI. . Men-
JieJieeBa B CBETE TEOPUU CTPOCHUS
aToMay B BHUJIC TaOJUII, CXEM, OTIOP-
HOT'O KOHCIIEKTa, B TOM YHCJIE C
npuMeHenneM cpencts MKT.
Boinoansame TeCTOBBIE 3aJaHUS 1O
TEME.

Ilpeocmasnsime nHGOPMAITHIO TTO
TeMe « BUIbI XUMHWYECKOM CBSI3U U
TUTIBI KPUCTAIINYECKUX PEIIETOK.
B3anMocCBsI3b CTPOEHUS U CBOMCTB
BEIICCTB» B BUJIE TAOJIHI], CXEM,
OMOPHOTO KOHCMHEKTa, B TOM YHCJIIE
c npuMeHeHueM cpeacts UKT




61Xum

YECKHUE pPeaKUUu ITpu

HaK{ U YCJIOBUS IPOTEKAHUS
XUMHUUYECKUX peakuuit. Tumosorus
XUMHYECKUX PEAKIUN 110 pa3ind-
HBIM OCHOBaHHsIM. Peaknuu noH-
Horo oomena. OKHCINTEIHLHO-BOC-
CTAaHOBUTEJIbHbBIEC pEaKIIMU

Ilpeocmasnsames nHGOpPMAIIUIO TIO
teme «Knaccudukanus xummuye-
CKHUX peakIMil 10 pa3JIUYHbIM MpU-
3HAKaM» B BHJIC TAOJIHII, CXEM,
OIIOPHOTO KOHCIEKTA, B TOM YHCIIE
¢ npumeHenueM cpencts UKT.
Xapaxkmepuzo6ams OKUCIUTEIBHO-
BOCCTAHOBMTEJIbHBIE PEAKINH,
OKHCJIUTEIb U BOCCTAHOBUTEIIb.
3anucvieams ypaBHEHUS! OKUCIIN-
TEJIbHO-BOCCTAHOBUTEJIBHBIX pPEaK-
WU C TOMOIIBIO METOIA DJIEKTPOH-
HOTO Oayanca

62—630

CHOBBI HEOPTAHUYECKOU
XUMHUH

XHWMHAYECKHE CBOMCTBA NPOCTHIX
BEIECTB. XapaKTepHbIE XUMUUE-
CKHE CBOMCTBa cojeo0pa3yrommx
OKCHJIOB, TUIPOKCUJIOB  (OCHOBA-
HHUH, KHCIIOPOACOIEPKAIUX KHC-
J0T ¥ aM(POTEPHBIX THAPOKCHUJIOB),
coJier

Xapaxkmepuzoeams o01mIHAL, 0CO-
OCHHBIC U WHIUBHUIyaJIbHBIC CBOM-
CTBa KHCJIOT, OCHOBAaHHUM U COJICH B
CBETE TEOPUM DICKTPOJIUTHUECKOMN
JOUCCOIHAITH.

Apeymenmuposams BO3MOKHOCTH
NPOTEKAHUSI XUMHUUYECKUX pEeaKIni
B PacTBOPax AJIEKTPOJIUTOB UCXOIS
W3 YCIOBHUM.

Knaccugpuyuposams Heopranude-
CKHE BEIeCTBa MO COCTaBY U CBOM-
CTBaM.

IIpusooums npuMepbl MpeACTaBU-
TeJiell KOHKPETHBIX KJIACCOB U
CPYII HEOPTAHUYECKHUX BEIECTB

64I1oH openue u 06001Ie- TecTtupoBaHue, peuieHue 3a1a4d u Buvinoanusams TECTbl U yIpaKHEHUS,
Hue 1o teme. [loaroroska BBIINIOJIHEHUE YIIPAXKHEHUH 110 TeMe peuiams 3aa4M 1O TEME.
K KOHTPOJILHOU padboTe Ilposooums o1eHKy COOCTBEHHBIX
JIOCTUKEHUU B YCBOCHUU TEMBI.
65KoH ponvuas paboma 4 (MTOrOBas MO Kypcy OCHOBHOM IIKOJIBI)
66 Anajin3 KOHTPOJILHOU paboThl. [lonBeneHne UTOroB roaa
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MTO B pamkax «Touku pocTa»

HaumenoBanue
o0opynoBaHusi

Kp ATKHE TEXHUYCCKHUE XaPAKTEPUCTUKH

KoaunuecTBO

Oo611ee odopynoBanue (puznka, XuMusi, 0U0JIOTHS)

[udposas
nabopaTtopus
YYCHUYECKas
(pmsuka,
onotorus)

XUMHUSL,

HudpoBoii qaTYMK IEKTPOTPOBOAHOCTH
udporoii narunk pH

HudpoBoii JaTYHK MOIOKEHUS

HudpoBoii qaTynk TeMepaTypbl
udpoBoii qaTynk aOCOTIOTHOTO JABICHHSI
Hudposoii ocuminorpadguyeckuil JaTINK
Becsl anexrponnblie yuebHsie 200 1
Mukpockon: 1HQpPOBOH WM
yBenuaenuem ot 80 X

Habop a5 u3rotoBneHrs MUKpONIpenapaToB
Muxkponpenapatsl (Habop)

CoeauHUTETHHBIE MpoBO/Ia, IIPOrpaMMHOE
obecrnieyeHre, METOMYECKHUE yKa3aHus

KOMIIJIEKT COIMYTCTBYIOUIUX AJIEMEHTOB Ui OMBITOB
110 MEXaHUKe

KOMILJIEKT COIMYTCTBYIOUIUX AJIEMEHTOB Ul ONBITOB
10 MOJIEKYJISIPHOM

¢dbusuke

KOMIIJIEKT COIYTCTBYIOUIUX JIEMEHTOB Ul OIBITOB
IO DJICKTPOJUHAMUKE

KOMIIJIEKT COIYTCTBYIOUIUX JIEMEHTOB Ul OIBITOB
10 ONITUKE

OIITUYECKUH C

3 mr.

KowmriekT nocy bl u
oOopynoBaHus s
YUYEHUYECKUX
onbITOB  (du3ukKa,
XUMUSI, OMOJIOTHS).

[lItaTuB 1a0OPATOPHBIA XUMUICCKUN

Hab6op yamex [lerpu

Habop nHCTpyMEHTOB IpernapoBaibHbIX

Jloxka Juis COKUTaHUS BEUIECTB

Crynka dapdopoBas ¢ mecTuKoM

Ha6op 6anok /1t XpaHeHUsT TBEPbIX peakTuBoB (30
— 50 mu)

HabGop cknsHok  ((hakoHOB)
pPacTBOPOB PEaKTUBOB

Ha6op mpubopok (ITX-14, ITX-16)
[Ipubop st moyueHus ra3on
CnuproBka

l'oproyee mist ciupTOBOK
OunbTpoBanbsHas oymara (50 mirt.)
Konba konnyeckas

[Tanouka cTexnsiHHAs (C pe3MHOBBIM HAKOHEYHUKOM )
Yamreyka Uisi  BbIApUBaHUS  (BBIMApUTENIbHAS
Yarieyka)

MepHbiit MHAP (TTACTUKOBBIH)

Boponka crekinsinHas (Manas)

Crakan crexisHHBIN (100 M)

I"a3ooTBOIHAS TpYyOKa

JUIA XpaHCHHA

3 mr.

Xumusa

JleMOHCTpaIMOHHOE
obopynoBaHue

CocTaB KOMILJIEKTA:

1 mrT.




Cronuk nogbemublii Haznauenue: cOopka yueOHbIX
YCTaHOBOK,

pa3mep cronemHuIsl: He MmeHee 200%200 mwm,
IJIABHBIN MTOJIEM C MTOMOIIbIO BUHTA: HATMYUE
IITatus JEMOHCTPALIMOHHBIN XUMHUYECKUN:
Hasnauenue: nemoHcTpanus IpuOOpPOB U YCTaHOBOK,
OTI0pa, CTEPKHU, JaKu, MyPThI, KOJIbLIA: HATUYHE,
BO3MOXKHOCTh ~ 3aKpEIUICHHUs] ~ DJIEMEHTOB  Ha
Pa3IMYHOM BBICOTE: HAIMYUE

AmmapaTt s TPOBEACHUS XMMHMUYECKHX PEaKIU:
Haznauenue: neMoHCTpaIys XUMUYECKUX PEAKIUH,
MOTJIOTUTEIb ITAPOB U T'a30B: HAIUYHUE,

MaTtepHal KOJIObI: CTEKIIO

HaGop st snextposivza  J1€MOHCTPAITHOHHBIN:
Ha3znauenune: w3yueHHe 3aKOHOB AJIEKTPOJIU3A,
cOOpKa MOJIEH aKKyMYJIATOPa,

€MKOCTh: HAJIMUHUE,

AJIEKTPOJIbI: HATHYHE

Kommnexkr MepHbix koJIO Mamoro oObema:
Haznavenue: 7eMOHCTpPAIIMOHHBIC OTIBITHI,

00beM k0110: ot 100 Mt go 2000 mit,

KOJIW4ecTBO K0J10: He MeHee 10 miT.,

MaTtepHal KoyiO: CTeKIIO

Ha6op ¢makonoB (250 — 300 mu anms XpaHeHUS
pacTBOpoB peakTuBOB). HasHaueHuwe: XpaHeHue
pPacTBOpPOB PEaKTHUBOB,

KoJIn4ecTBO (1akoHOB: HE MeHee 10 miT.,

Martepuai GIaKOHOB: CTEKIIO

nmpoOKa: HaTu4ue

[Ipubop A7 OMBITOB MO XUMHUU C ANEKTPUUECKUM
TOKOM

(;rabopaTopHBIif)

[Ipubop I WLIIOCTpallMM 3aKOHA COXpPAaHEHUS
Macchl BelecTB: cocy JlannonpTa: HaM4ue,
npoOKa: HaI4ue,

TUI IpUOOpa: IeMOHCTPALIMOHHBIN

HenurtenbHast BopoHka: HasHauenwe: paszieneHue
JBYX >KHJIKOCTEH MO IJIOTHOCTH,

MaTepuai BOPOHKHU: CTEKIIO

YcraHoBKa Juig meperoHku BemiecTB: HasHauenue:
JIEMOHCTpAIIs OYHCTKH BEIIeCTBA, IEPEroHKa,
KOJIOBI, XOJOAWJIBHHUK Ui OXJKICHHS, aUIOHXK,
npoOKa: HaTM4He,

JUIMHA YCTaHOBKU: HE MeHee 550 mm

[IpuGop ans moiyueHUss Tra30B: Ha3HAuYCHUE:
MOJIY4€HHE ra30B B MaJIbIX KOJIMYECTBAX,

COCTaB KOMILJIEKTA: HE MEHee 6 PeIMETOB

bans xomOuHupoBaHHas nabopatopHas: bans
BO/IsSHAasA: HAJIMYKE,

KOJIb1Ia CMEHHbIE C OTBEPCTUSIMHU Pa3HOTO JIUAMETPA:
Hajauyue,

MJTUTKA DJIEKTPUYECKasi: HaJTuune




®dapdoposast crynka ¢ mectukom: HaznaueHue: s
pasMenbyeHuss KPYHHBIX (pakuuid BeUIeCTB U
IIPUTOTOBJICHUS ITOPOIIKOBBIX CMECEU

Kommext repmomerpos (0 — 100 C; 0 — 360 C)

Kommiekr
XUMHYECKUX
PEaKTUBOB

CocTaB KOMIUIEKTA:

HaGop «Kucnoter» (a3oTHas, cepHasi, COJsHa,
oprodochopHast)

Habop «I'uapoxcuabny (rumpoxcu Oapus,
TUAPOKCU Kausl, THIPOKCH]T KAIBIHS, THIPOKCH]T
HaTpus)

Habop «Oxcuapl MeTamioBy» (TIOMHUHHS OKCHI,
Oapust okcup, xenesa (II1) oxcuna, xKambius OKCHIL,
Marnus okcug, menu (1) okenp, nnHka okcu)
HabGop  «lllenounbie u  MIEIOYHO3EMETBHBIC
MeETaJIbD) (JIMTUM, HATPUH, KaJIbIHil)

Habop «Metamnel» (antoMUHHM, KeIe30, MarHWi,
Me€/lb, IIUHK, 0JIOBO)

HabGop  «lllenounble ©  MIEIOYHO3EMEIHHBIC
MeETaJIbD) (JINTUHN, HATPUM, KaJIbIHil)

Ha6op «Orneomacueie BemectBa» (cepa, docdop
(xpacHsrit), okcun hochopa(V))

Hab6op «I"amorens» (w0, 6pom)

Habop  «lanorenunap»  (adlOMUHUS — XJIOPH],
aMMOHMS xJopuf, Oapust xmopupn, xenesa (III)
XJIOpUJ, Kanus HOAMJ, Kajdus XJIOPUMA, KaJbIUsd
XJIOpUA, JUTHS Xjopua, Maraus xmopua, meau (1)
XJIOpU, HaTpusi Opomwua, HaTpus (TOpHI, HATPUS
XJIOPHUJ, IIMHKA XJIOPH]T)

Ha6op  "Cymbdatel, cynmbduasl, CcyabPursr"
(amromuHus cynbdar, aMmmonus cynbdar, xemnesa (1)
cynbdua, xxenesa (II) cynbdar, 7-Mu BOAHBIN, KaTus
cynbdar, kobansta (II) cynbdar, maraus cymnbdar,
meu (II)) cynbdar 6e3Boausbit, meau (I1) cynbdar 5-
TH BOJHBIA, HATpUs cyabdun, HATPUS CYIb(DUT,
HaTpus cynbdar, HATPUs TUAPOCYIb(AT, HHUKEINS
cynbdar

Ha6op "KapGonatel" (amMMmoHMS KapOOHAT, Kajus
kapoonar, meau (II) kapOoHAT OCHOBHOM, HATPHS
KapOOHAT, HaTPHUs TUAPOKAPOOHAT)

Habop "docdartsl. Cunukatsr” (kammst
MoHoruApoopTrodocdar, HaTpus CcUIUKAT 9-Tu
BOJHBIN, HaTpus opTodocdar Tpex3aMelleHHBbIH,
HaTpus guruapodocdar)

Ha6op "Aueratsl. Poganuasi. Coenqunenus xenesa'
(xamust anerat, kanus Geppo(Il) rekcarmanmm, Kaaus
¢deppo (III) rexcaumoHupa, Kamusi poJaHHJ, HATPUs
areTar, CBUHIIA alleTar)

Habop "CoenuHeHMs Maprasuya' (kamus
nepmanranat, maprasma (IV) oxcua, mapranma (II)
cynbdar, Maprasua XJIopum)

Ha6op "Coeaunenust xpoma" (aMMOHHUSI TUXpOMAT,
KaJMsl IuXpomar, Kaiaus xpomar, xpoma (I1I) xmopun
6-TH BOJTHBIIN)

1 moT.




HabGop "HutpaTs" (aJtOMUHHS HUTpPAT, aMMOHHS
HUTpAT, Kajausl HUTpaT, Kaapuus HUTpaT, Meau (1)
HUTpAT, HATPUS HUTPAT, cepedpa

HUTpAT)

HaGop "Wumukatopwel" (JIaKMOWJ, METHIIOBBIN
OpaHXeBbIH, (eHonPTanenn)

Ha6op  "Kucnopojaconepkammue  OpraHUYECKUe
BemiecTBa" (aLeTOH, TNIHMIEPUH, TUAITHUIOBBINA 3dup,
COUPT H-OYTWJIOBBIM, CIUPT HM30aMUJIOBBIN, CIIUPT
U300yTHIIOBBIH, COUPT  OJTUJIOBBIH, ¢deHon,
(dopMaliH, OTHIECHTJIHMKOJb, YKCYCHO-3THUIIOBBIH
a¢up)

Ha6op "Yrneromopons!" (OeH3uH, TekcaH, HEe(DTb,
TOJIYOJI, IUKJIOTECKaH )

Habop  "Kucnmorsl  opranumueckue" — (kuciaora
aMHHOYKCYCHasl, KHCIIOTa OCH30HHast, KHCIIOTa
MaclisiHasi, ~ KHCJOTa  MypaBbUHAs,  KHCJIOTa
OJICMHOBAs, KHCJOTa NAJIBMUTHHOBAS, KHCIOTA
CTeapHHOBasi,  KUCJIOTa  YKCyCHas,  KHCIIOTa
1aBeseBast)

Habop "VYrneBonpl. AMuHb" (QaHWIMH, aHWIMH
CEPHOKUCIIBIN , JI-rmroko3a, METHUJIAMHH

TUAPOXJIOPHJI, Caxapo3a)

Kommiekt
KOJUJIEKIIUH
CIIHCKa

nus3

Haznavenue: 7eMOHCTpaIlMOHHOE,

BH/JI YITAKOBKH: KOPOOKa,

OTHMCaHUE: HaJIN4ne

CocraB KOMIUIEKTA!

Komneknus "Bosmokua"

Komnekuuss "KamMeHHBIM yrojib W NPOIAYKTHI €r0
niepepaboTku"

Komneknus "Metamiel U criiaBel"

Komnexuust "Munepansl u ropsble mopoasi” (49
BHJIOB)

Komnexuust "MuHepanbHbIie yaoOpeHus"
Komnexuust "Hedth 1 mpoaykTh ee nepepaboTku”
Komnexknus "ITnactmaccer"

Komneknus "Tonauso"

Komnexuus "Yyryn u crans"

Komnexkuus "Kayuayk"

Komnexnus "llIkana tBepaoctu”

Habopsr TUIS MO/IETTUPOBAHUS CTPOCHHUS
OpraHMYECKUX BelIecTB (yueHHUYecKue) He MeHee 4
IIT.

1 mrr.
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