Paccmorpena
Hd METOUMYECKOM COBETE

Mporokon Ne_ F=
oT AE oL /Y9

[MpunodkeHue K
OcHoBHO# o0pasopaTejibHOH nporpamMme
MKOYVY «lllacTosckan cpennsis obweobpazosaTenbHasn LIKOa
ocHOBHOro 06Liero obpasopanus,
paccMOTPeHHON Ha MeJAroruyeckoM CORETE MPOTOKOIL Netd ord 0615~
YTBEPIKASHHOK MPHUKAa30M AUPEKTOpa OT
23.06. 4vrs rpptihidy /67—

VYreepiacHa

MPHUKA30M MO LUKOJIE
Ne 45/ ot A OF. £ F

JlnpekTop !éé,/é./c.l(opo-moa

PaGouas nporpamma
YyYeOHOTO npeamera
«XHAMUSI»

s 8-9 kjraccoB

cocrapHTeNL: BonoCHHKOBA JIapnca B.Ha,HI’IMI'IpOBHa

ydurellb BBICIIEH KaTeroprn



1.
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MNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma yueOHoro npeamera « XUMHS» Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus COCTAaBlIEHA HA OCHOBE:
®enepanbHoro 3akona «O6 obpaszoanuu B Poccuiickoit @eneparmm» ot 29.12.2012 Ne273;
TpeboBanuiit denepanbHOr0 rOCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHapTa OCHOBHOIO 0O0IIEro oOpa3oBaHus, MPEABABISEMBIX K Pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBaTenbHOM nmporpamMmsbl (IIpukas MunucTepcTBa o6pa3oBanus u Hayku PD ot 17 nexadps 2010 r. Ne 1897 «O6 yrBepxkaeHun (emepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO O0OIIET0 00pa3oBaHMs» ¢ U3MEHEHUAMHU U AonoiHeHusMu [Ipukazom Munobpuayku Poccun ot
29 nexabps 2014 1. Ne 1644);

3.OCHOBHBIX HaNpaBJICHUI MPOrpaMM, BKIIFOUEHHBIX B CTPYKTYPY OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl;

4.
S.

TpeboBaHMii K YPOBHIO MOATOTOBKH 00YYAIOIIMXCS IS TPOBEACHUSI OCHOBHOTO TOCYIapCTBEHHOTO K3aMEeHAa 10 XMMUH.

ABropckoii nporpammel O.C. TI'aGpuensina, cootBerctBytouiein denepanbHomy [ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTy OCHOBHOI'O OOIIEro
oOpa3oBaHus M nonyuieHHass MuHucrepcTBoM oOpa3zoBaHus U Hayku Poccuiickoit @enepanuu (O.C.I'abpuensn IIporpamma kypca xumuu Juist 8-9 KiaccoB
obmreobpaszoBarenbHbIX yupexaenuii / O.C.I'abpuensu. — M.: Ipoda, 2012r.).

Lesan peaau3anuu nporpaMmbl: JOCTHKEHNE 00yYarOIMMUCS PE3yIbTaTOB H3y4YeHHs yueOHOro npeamera « XMMHUs» B COOTBETCTBHHU C TPEOOBaHUSAMH,
yTBepKIeHHBIME DeiepaIbHBIM rOCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO 00IIeT0 00pa3oBaHusl.

3agauyaMu peanu3aluy IporpaMmMbl Y4eOHOTO MpeaMeTa IBISIOTCS:

¢ (opMUpOBaHHE MTEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, UX MPEBPALIEHUSIX U TPAKTHUECKOM MPUMEHEHUH; OBIIAJICHHE
MOHATUIHBIM aIlapaToM U CUMBOJNYECKUM SA3bIKOM XUMUU;

e oco3HaHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUSI, XUMHUYECKUX IpPEBpaIICHUMN
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH JKUBON U HEXUBOW MPUPOJBI, YIIIyOJIeHUE MPEACTaBICHUI 0 MaTepuaibHOM
€IMHCTBE MUPA;

® OBJAJCHUE OCHOBAMH XUMHUYECKOW TPAMOTHOCTH: CITOCOOHOCTBHIO aHATM3UPOBATh U OOBEKTUBHO OIICHWBATH KU3HEHHBIE CUTYAIlMH, CBI3aHHBIC C XUMUEH,
HaBBIKAMU 0€30MaCHOTO OOpallleHusl C BEIIECTBAMH, HCIOIb3yeMbIMU B MOBCEIHEBHON XKU3HU; YMEHHEM aHATU3UPOBATh U IUIAHUPOBATH HKOJIOTHYECKU
0e30macHOe MOBEICHHE B IIEJISIX COXPAHEHUS 3JI0POBBS U OKPYKAIOIIEH CPEIBI;

e (opMUpOBaHHE YMEHHI YyCTAaHABIMBATh CBSI3W MEXKIY pEabHO HAONIOMaeMbIMH XUMHUYECKHUMH SIBICHUSMU M MPOLECCaMH, MPOUCXOIANINMHA B
MUKPOMHpPE, OOBACHATH MPUIMHBI MHOTOOOPA3Hs BEIIECTB, 3aBUCIMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMS, a TAK)KE 3aBUCHMOCTh TPUMEHEHUs BEIICCTB
OT UX CBOICTB;

® TPHOOpPETEHHUE OMBITA UCTIOIB30BAHMUS PA3IMYHBIX METOJOB M3YUCHHUS BEIECTB: HAOMIOIEHUS 32 UX MIPEBPAIICHUSIMH MIPU MPOBEICHUN HECIOKHBIX
XUMHYECKHUX IKCIIEPUMEHTOB C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000pYyI0BAaHUS U PUOOPOB;

e (opmMupoBaHUE PEACTABICHUI O 3HAYEHUHU XUMUYECKON HAYKH B PEIICHUH COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIeM, B TOM YHCIIEC B MPEJOTBPAIICHUN
TEXHOTCHHBIX M SKOJIOTUYECKHUX KaTacTpod.

3HaYUTEIHHOE MECTO B COJICPKAHUU Kypca OTBOAMTCS XUMUYECKOMY 3KcriepuMeHTy. OH Mo3BoJseT c(hOPMUPOBATD Y YUAIIUXCS CIICIHATIbHBIE TP EIMETHBIC



yMeHHsI paboTaTh ¢ XUMUYECKUMU BEIIECTBAMH, BHIMIOIHATH IPOCTHIC XUMUYECKHE OIBITHI, HAYUUTh UX 0O€30MaCHOMY M DKOJIOTHYECKH TPAMOTHOMY OOpPAIEHUIO
C BEIIECTBaMU B OBITY U Ha TIPOU3BOICTBE.

Kypc xumun 8 xiacca n3ydaercs B JjBa dTara.

[lepBblit 5Tan — XUMUS B CTaTHKE, HA KOTOPOM PacCMaTPUBAIOTCS COCTaB M CTPOEHHUE aTOMa U BellecTBa. Ero 0OCHOBY COCTABIISIOT CBEACHUS O XUMUYECKOM
ayieMeHTe U (opMax ero CyIIECTBOBAHHS — aTOMax, M30TOMAX, MOHAX, MPOCTHIX BEIIECTBAX M WX BAKHEHIIMX COCAMHECHUSX (OKCHUIAX M JPYrUX OMHAPHBIX
COEIMHEHUSX, KUCIIO0TaX, OCHOBAHUAX U COJISIX), CTPOCHUH BEIIECTBA (TUIIOJIOTHMH XUMUYECKHUX CBSA3EH U BUJAX KPUCTAIMUYECKUX PEUIETOK).

Bropoii aTanm — Xumusi B TUHAMUKE, HA KOTOPOM YYaIuecs 3HAKOMSTCS ¢ XUMUYECKIMH PEaKIUsIMU Kak (YHKIHEW COCTaBa U CTPOCHUS yYACTBYIOIIMX B
XUMHYECKHUX MPEBPAIICHUX BEIIECTB U uX Kkiaccudukanuu. CBoHCTBa KUCIOT, OCHOBAHUH U COJIEH Cpa3y pacCMAaTPUBAIOTCS B CBETE TEOPHH 3JIEKTPOIUTUUECKON
nucconuanuu. Kpome Toro, cBOCTBa KUCIIOT U COJIEH XapaKTEPU3YIOTCS TAK)KE B CBETE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB.

B kypce 9 xnacca BHawane 00001ar0Tes 3HAHUS yYalIuxcs 1Mo Kypcy 8 kiacca, anodeo3oM KoToporo spisiercs: [lepuonndeckuii 3akon u [lepuogndeckas
cuctema xummuueckux aemeHToB [I. M. MenpaeneeBa. Kpome Toro, o000mIarOTCS CBEICHUS O XUMHUYECKHX PEAKIUAX M WX KIACCH(PUKAIMU — 3HaHUSA 00
YCIIOBUSX, B KOTOPBIX MPOSIBJISIFOTCSI XUMUYECKUE CBOMCTBA BEIIECTB, M CIIOCO0AX YIPABJICHUS XUMHYCCKHMH IPOIIECCAMHU. 3aTeM PAacCMaTPHUBAIOTCS OOIIHE
CBOMCTBA METAUIOB M HEMETaUIoB. [IpUBOAATCS CBOWCTBA IMICIOYHBIX M IICIIOYHO3EMENBHBIX METAJUIOB W TaJOTCHOB (IIPOCTBIX BEHISCCTB U COCIMHEHUHN
raJIoTeHOB) KaKk HanOoJjee sIpKUX MPeACTaBUTENCH 3TUX KIacCOB DJIEMEHTOB U UX CPaBHHUTEJIbHAS XapaKTEPUCTHKA. B Kypce mopoOHO paccMaTpuBarOTCs COCTaB,
CTpOCHHE, CBOMCTBA, ITOJIYICHNE U TIPUMEHEHUE OTICIBHBIX, BAKHBIX B X035HCTBEHHOM OTHOIIICHUH BEIIECTB, 00Pa30BAHHBIX AJIEMEHTaMU 2—3-TO TIEPHUOJIOB.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA

B cootBercTBUN ¢ DenepanbHbIM roCyAapCTBEHHBIM OOpa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUS ydalluecs JOJKHBI OBIIAJETh
TaKUMHU [103HABATEIbHBIMU YUEOHBIMH JIEUCTBUSAMHU, KaK YMEHUE (POPMYyJIUPOBATH MPOOJIEMY U THIIOTE3Y, CTABUTH LIEJU U 33Ja4d, CTPOUTH IJIaHbl JOCTHKEHUS
LeJIe W pelIeHus MMOCTABICHHBIX 3a7a4, MPOBOJAUTh SKCIIEPUMEHT M HA €r0 OCHOBE JI€JIaTh BBIBOJBI M YMO3AKIIOYEHMS, IIPEACTABIATh UX U OTCTAUBATh CBOIO
TO4YKY 3peHus. Kpome Toro, yyammecs JOJKHBI OBIaJAETh IPUEMAMH, CBSI3aHHBIMU C OIPEJCICHUEM ITOHATUI: OIPAHNYHBATh UX, ONIMCBIBATH, X APAaKTEPU30BATh U
cpaBHMBaTh. ClieZl0BaTEIbHO, PU M3YYEHWHU XMMHUU B OCHOBHOI IIKOJIE y4yalluecs JOJKHBI OBJIAJIETh YUEOHBIMM JEHCTBUAMMU, MO3BOJISIOIIMMU MM JTOCTUYb
JUYHOCTHBIX, IPEIMETHBIX ¥ METAIIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B cucreme ectecTBeHHOHAyYHOTO 00Opa30BaHUS XUMHs Kak Y4eOHBIN MpeaAMeT 3aHMMaeT BaKHOE MECTO B IMO3HAHMM 3aKOHOB MPUPOJbI, (OPMHUPOBAHUH
HAy4YHOW KapTUHBI MUPA, CO3JIAaHUU OCHOBBI XMMHUYECKUX 3HAHUN, HEOOXOIUMBIX JUIsl TOBCETHEBHOM JKU3HH, HABBIKOB 3JJ0POBOT0 U 0€30MacHOro Jjs YeloBeKa U
OKpY’Kalollel ero cpesisl 00pasa *KU3HH, a TAKKE B BOCHUTAHUHU SKOJIOTUYECKON KYIbTYPBI.

VYcnemHocTh U3y4eHHsl XMMUU CBSI3aHA C OBJIAZICHUEM XUMHUYECKHUM SI3bIKOM, COOIIOCHUEM MTpaBuil 0€30MacHON pabOoThI P BBIMOJIHEHUH XUMHYECKOTO
JKCHEPUMEHTA, OCO3HAHNEM MHOT'OUYUCIIEHHBIX CBA3€H XUMUU C IPYTUMH IPEMETaMU HIKOJIBHOTO Kypca.

[IporpamMma BkIItouaeT B ce0si OCHOBBI HEOpraHMYECKON U OpraHnyeckoil xumuu. ['1aBHOI uyieelt mporpamMMsl SBIISIETCS CO3aHNE Oa30BOT0 KOMILJIEKCa
OTIOPHBIX 3HAHMM 110 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3PACTY 00yJarOIMIMXCS.



B coxmepkaHuu JaHHOTO Kypca MPEACTaBIeHbl OCHOBOIOJIATAIOIING XUMHUCCKHE TCOPETUUCCKUE 3HAHUS, BKIIOYAIONIMEC U3YUYCHHE COCTaBa U CTPOCHHS
BEIIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHHUSI, IIPOTHO3MPOBAHUE CBOWMCTB BEIIECTB, MCCIICOBAHNE 3aKOHOMEPHOCTEH XUMHUYECKUX TPEBPALICHUN U IyTei
yIPaBJICHUS UMHU B 1IEJISX MOJYUYCHHUS BEIICCTB M MATCPHAJIOB.

TeopeTnyueckyro OCHOBY M3Y4CHUSI HEOPTaHMYECKOW XMMHUHU COCTABIISIET aTOMHO-MOJIEKYJIsipHOE yueHue, [lepuonnueckuii 3akon [1.11. Menaeneesa ¢
KPaTKHUMH CBEJICHUSIMH O CTPOSHHH aTOMA, BHJIaX XMMUYECKOH CBSI3H, 3aKOHOMEPHOCTSX MPOTEKAHMUSI XUMHUYECKUX PEaKIINH.

B u3yueHun Kypca 3HaUMTEIIbHAS POJIb OTBOJUTCS XUMUYECKOMY SKCIICPUMEHTY: MPOBEJACHUIO TPAKTUYCCKHUX M JJa00PATOPHBIX pabOT, OMMCAHUIO
PE3YNIbTaTOB YUYCHHUECKOTO IKCIIEPUMEHTA, COOJIFOICHHIO0 HOPM U TIPaBUJI 0€301acHoi paboThl B XUMUYECKOH Ta00OpaTOpHH.

Peaynuzanus g1aHHON MPOrpaMMBbI B IIpoIiecce 00YUICHHUS O3BOJIUT 00YJIArOIIUMCS YCBOUTh KIIFOUEBBIC XMMHUYCCKHE KOMIICTCHIMH U TIOHSTH POJIb U
3HAYCHHUE XUMHUH CPEIIU IPYTHX HAYK O IPUPOJIC.

Wzyuenue npeamera «XuMus» B 9acTd (GOPMHUPOBAHUS y OOYUAIOIIMXCS HAYYHOI'O MHUPOBO33PCHHMS, OCBOCHHUS OOIICHAYYHBIX METOJI0B (HaOro/eHuE,
U3MEPEHUE, IKCIICPUMEHT, MOJICITMPOBAHUE), OCBOCHHS MPAKTUYCCKOTO NMPUMEHEHHS HAay4YHBIX 3HAHWUI OCHOBAHO HAa MEKIPEIMETHBIX CBS35X C MPEIMETAMHU:
«buonorusy», «l'eorpadpus», «Mcropus», «JIuteparypa», «Maremaruka», «OCHOBBI 0O€30MACHOCTH IKHU3HEICATCIBLHOCTHY, «Pycckuil s3bIK», «DHU3UKaY,
«IKOJIOTHUS.

OIMUCAHUE MECTA YYEBHOI'O IPEAMETA B YYEBHOM IIJIAHE
[Tporpamma Kypca XUMHH JIsl OCHOBHOM IIKOJIBI pa3padaThiBajaach C y4€TOM IMEPBOHAYAIBHBIX MPEACTABICHUN, MOTYYSHHBIX YUalIUMICS B HAYaJIbHOM
IIKOJIE€ IPU U3YYEHUH OKPY’KAIOIIEro MUpa.
[Tporpamma XOTsI ¥ HOCUT OOIIEKYIBTYPHBIA XapakTep U HEe CTaBUT 3aj7ady Mpo(eCCHOHATFHON OATOTOBKY YYaIXCsl, TEM HE MEHEe, TI03BOJISIET UM
OTIPEAENUTHCS C BBIOOPOM Mpoduiisi 0OyueHus B cTapuiei mIKoe.
B ygeOHOM I1aHe Ha OCBOCHHE yUeOHOTO TIpeMeTa « XMMUs» Ha yPOBHE OCHOBHOTO 0011ero oOpa3oBaHus OTBOAUTCS 136 yacoB U3 pacuera: 68 gacoB — 8
Kiacc, 684acoB — 9 knacc.

JIMUHOCTHBIE, METANIPE/IMETHBIE, IPEIMETHBIE PE3YJIbTATHBI OCBOEHUSA YYEBHOI'O ITIPEIMETA
JlesiTenbHOCTh 00Pa30BaATEIBLHOTO YUPEKICHUS 00IIero o0pa3oBaHus B O0yUYeHUHM XUMUHU JTOJDKHA OBITH HAMpaBiieHa Ha JOCTHXKEHUE 00YUYatOUMUCS
CJIEIYIONINX JJUMYHOCTHBIX PE3YJIbTATOB:

1. Poccuiickasi rpakJaHCKasi UAEHTUYHOCTh (MIATPUOTH3M, yBakeHHe K OTeuyecTBy, K MPONLIOMY M HACTOSIIEMY MHOTOHAIMOHaIbHOro Hapoja Poccun,
YYBCTBO OTBETCTBEHHOCTH U A0JITra IEPEN POHHHOP'I, I/I)IeHTI/I(i)I/IKaHI/ISI ce0s1 B Ka4eCTBE TpaXXJaHWHa POCCI/II/I, Cy6T)eKTI/IBHa${ 3HAYUMOCTBb UCIIOJIB30BaAHUA PYCCKOTO
S3bIKa WM S3BIKOB HapoaoB Poccuu, oco3HaHWe U ONIyIIEHWE JIMYHOCTHOM COMPUYACTHOCTH CyAbOe poccuiickoro Hapoaa). Oco3HaHWe 3THHYECKOU
MPUHAJICKHOCTH, 3HAHWE WCTOPWH, S3BIKA, KYJIBTYpPhl CBOETO HAapo/a, CBOETO Kpas, OCHOB KYyJbTYpPHOTO Haciedausi HapoaoB Poccum u denoBeuecTBa
(MICHTUYHOCTh YEJIOBEKA C POCCHICKONW MHOTOHAIMOHAJIBHOW KYJbTYpPOW, COMPUYACTHOCTh MCTOPHUU HAPOJIOB M TOCYAAPCTB, HAXOAUBIIHMXCA HAa TEPPUTOPHUH
coBpeMeHHOM Poccun); mHTepropu3anys ryMaHUCTUYECKUX, NEMOKPATUYECKUX M TPAJUIMOHHBIX LIEHHOCTEW MHOTOHAI[MOHAJIBLHOIO POCCHMCKOrO OOIECTBa.
Oco3HaHHOE, YBOKUTEIHLHOE U JIOOPOXKEIATEIIbHOE OTHOIICHUE K MCTOPUH, KYJIBTYpE, PEIIUTUH, TPATUIUSAM, sI3bIKaM, IIEHHOCTSIM HapoaoB Poccum m HapoaoB
MUpa.



2. ['OTOBHOCTh U CIIOCOOHOCTH OOYYArOMMXCSI K CaMOPA3BUTHIO U CaMOOOpPA30BAaHMIO HAa OCHOBE MOTHBAIIMM K OOYYEHHUIO U MO3HAHHMIO; TOTOBHOCTH M
CIOCOOHOCTh OCO3HAHHOMY BBIOOPY W IMOCTPOCHMIO AalibHEHIIeH MHIWBUIYyalbHOW TpaeKTOpuu oOpa3oBaHHs Ha 0a3e OPUEHTHPOBKU B Mupe npodeccuii u
npoeCCHOHATIBHBIX MPEANOYTEHUH, C YIETOM YCTONYNBBIX MTO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAHUE W KOMIIETEHTHOCTh B PEIICHUH MOPAJIBHBIX MPOOJIeM Ha OCHOBE JMYHOCTHOTO BBIOOpaA, (POPMHPOBAHNE HPABCTBEHHBIX
YYBCTB M HPAaBCTBEHHOT'O TMOBEJICHMS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHBIM TOCTYNKaM (CIIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHHIO; BEPOTEPIUMOCTD, YBAXKUTEIbHOE OTHOIIEHUE K PEJIUTMO3HBIM YYBCTBaM, B3IJIA[aM JIIOAEH WIM UX OTCYTCTBHUIO; 3HAHHME OCHOBHBIX
HOPM MOpaJM, HPaBCTBEHHBIX, JYXOBHBIX HJ€AJOB, XPAaHUMBIX B KYJIbTYPHBIX TpPaAULMIX HapoaoB Poccuu, roTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY
CaMOOTPAaHUYEHHUIO B MOCTYIKAX, MIOBEJACHUH, PACTOUUTEIILHOM MOTPEOUTENBCTBE; C(POPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBAX CBETCKOM 3THUKH, KYIbTYPHI
TPAIUIIMOHHBIX PEIUTHHA, UX POJIM B PAa3BUTUU KYJIbTYPHl M HCTOPHHM Poccum M yeloBeuecTBa, B CTAHOBJICHHM TPaXKIAHCKOTO OOMIECTBA W POCCHICKOMN
rOCYJapCTBEHHOCTH; TIOHUMAaHHUE 3HAUYEHUS] HPABCTBEHHOCTH, BEPhl M PEIUTUU B KXH3HH YeJOBeKa, ceMbu M oOmecTBa). CHOPMHUPOBAHHOCTH OTBETCTBEHHOTO
OTHOIIECHUS K YYEHMIO; YBAOXXUTEJIBbHOITO OTHOILUEHHS K TPYAY, HAJIMUYUE OIBITa y4acTHUsl B COLUAIbHO 3HAUUMOM Tpyae. Oco3HaHHE 3HAYEHUS CEMbU B KU3HU
YeJI0BEeKa U 00IECTBa, MPUHATHE EHHOCTH CEMEHHOM KU3HU, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K YICHAM CBOCH CEMBbH.

4. CdopMHPOBAaHHOCTH IIEIOCTHOT'O MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTHKH,
YUUTBHIBAIOLIETO COLUAIBHOE, KYJIbTYPHOE, S3bIKOBOE, [yXOBHOE MHOTI000pa3re COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, yBaXUTEIbHOE M OOOpOXKENAaTeIbHOE OTHOIIEHHWE K JIPYroMy 4YelOBEKY, €ro MHEHHIO, MHUPOBO33PEHUIO, KYIbTYpe, SI3bIKY, BEpE,
Ipa)XJIaHCKOW MO3ULMHU. ['OTOBHOCTH M CIMOCOOHOCTh BECTH AMAJOr C APYTMMHU JIIOJbMU U JIOCTUTaTh B HEM B3aUMONOHUMAaHUs (MAeHTU(UKanMs cels Kak
MIOJIHOMPABHOTO CyObeKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHMpPOBaHUIO oOpa3a mapTHepa IO AMAajory, TOTOBHOCTh K KOHCTPYHMPOBaHHUIO 00pa3a JOMYCTUMBIX
CHoco00B J1aliora, TOTOBHOCTh K KOHCTPYHPOBAHUIO IIpoLiecca inajiora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB, TPOLEAYP, TOTOBHOCTh U CLIOCOOHOCTH K BEIAECHUIO
IIEPETOBOPOB).

6. OCBOEHHOCTb COLIMAJbHBIX HOPM, IpaBWJI TOBENEHUs, pojiell M (GopM coLMaNbHOM JKM3HM B TpyINax M cOOOLIECTBAaX. YyacTue B IIKOJIBHOM
CaMOYNpaBJI€HUU U OOIIECTBEHHOMN KM3HU B IpeJlielaX BO3PACTHBIX KOMIETEHLUN C yYE€TOM PErMOHAIbHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMHYECKUX
ocobeHHOCTeN ((opMHUPOBAaHHE TOTOBHOCTH K YYaCTHIO B NPOLIECCE YMOPSJA0YEHUs] COLMAIBHBIX CBSI3€d M OTHOUIEHWH, B KOTOpBIE BKJIIOYEHBI U KOTOpPbIE
GbopMHpYIOT caMU ydaluecs; BKIOUYEHHOCTh B HEMOCPEACTBEHHOE TI'Pa)aHCKOE y4YacThe, TOTOBHOCTh y4acTBOBATb B JKU3HEIEATEIbHOCTHU IMOAPOCTKOBOTO
OOIIIECTBEHHOTO OOBEAMHEHHsI, IPOYKTUBHO B3aHMMOAEHUCTBYIOLIETO C COLMAIBHON CpPeloil M COLMAIbHBIMH WHCTUTYTaMH; UICHTU(UKAIUSA ceOsl B KauecTBe
CyOBeKTa COIMANBHBIX MPe0Opa3oBaHUi, OCBOCHUE KOMIIETEHTHOCTEH B Cpepe OpPraHu3aTOPCKOM ACSITEIHHOCTU;, WHTEPHOPHU3AIMS [IEHHOCTEH CO3MAAaTEeIbHOTO
OTHOIIECHUS K OKpYXKarolleil NelCTBUTENbHOCTH, LIEHHOCTEW COIMAbHOTO TBOPYECTBA, IIEHHOCTH MPOAYKTHBHOW OpraHHU3allid COBMECTHOM JesITeIbHOCTH,
caMopealM3aliid B TPYIIE U OpraHM3alUM, IIEHHOCTU «IPYroro» KakK PaBHONPABHOIO MapTHEpa, (popMUpOBaHME KOMIIETEHIMH aHalW3a, NMPOEKTUPOBAHMA,
OpraHu3alM JesITeIbHOCTH, pe(IEKCUM HW3MEHEHHMH, CIIOCOOOB B3aWMOBBITOJHOTO COTPYJHHYECTBA, CIOCOOOB peaau3ald COOCTBEHHOTO JIHAEPCKOTO
MOTEHITHANA).

7. ChopMHPOBAaHHOCTH LIGHHOCTH 3J0POBOT0 M 0€30MacHOro 00pasa KHU3HU; HHTEPUOPU3ALIUS MTPaBUII HHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011acHOTr0
MOBE/ICHUS B YPE3BBIYANHBIX CUTYALMSIX, YIPOKAIOMINX KU3HH U 3/I0POBBIO JIIOAEH, TpaBUJI OBEIEHUS HA TPAHCIIOPTE U HA JI0pOrax.

8. Pa3BUTOCTH ACTETHYECKOTO CO3HAHMSI YePe3 OCBOCHHE XYI0KECTBEHHOTO HACIe Ul HapoaoB Poccuu u Mupa, yBakKeHHE K HCTOPUH KYJIBTYPBI CBOETO
OteuecTBa.

9. CchopMHUpOBaHHOCTH OCHOB HSKOJIOTMUECKON KYJIBTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJIOIMUECKOIO MBIIUICHHS, HaJU4HUe OIbITa
HKOJIOTHYECKH OPUEHTUPOBAHHOU pedIeKCUBHO-OIICHOYHON U MPAKTUYECKOM NESTEIbHOCTH B )KU3HEHHBIX CUTYaUsAX (TOTOBHOCTh K MCCIIEIOBAHUIO PUPOJIBL, K



3aHATUSAM CEJIbCKOXO3SMCTBEHHBIM TPYAOM, K XYJO0XXECTBEHHO-3CTETUYECKOMY OTPAXKEHUIO IPUPOABI, K 3aHATHUAM TYPU3MOM, B TOM YHCIE 3KOTYPU3MOM, K
OCYILIECTBIIEHUIO IPUPOIOOXPAHHOMN IEATENBHOCTH).
MertanpeaMeTHbIX pe3yJibTaTOB:

MertanpeameTHble pe3ynbTaThl, BKIIOYAIOT OCBOCHHBIE 00yUYarOIUMUCS MEXIIPEIMETHbIE IOHATHS U YHUBEpCaJIbHbIE yueOHble AeHCTBUS (PETYIISTUBHBIE,
II03HABATEIIbHBIE, KOMMYHUKATHUBHEIE).

MesxknpeaMeTHbie IOHATHSA

VYcnoBueM (OpMHUPOBaHMS MEXKIIPEIMETHBIX IOHATHM, HalpuMep TAaKUX Kak cucTeMa, (DakT, 3aKOHOMEpHOCTb, (PEHOMEH, aHaju3, CHUHTE3 SBIIAETCS
OBJIa/IeHUE 00YYaroLMMKCI OCHOBAMM YMTATENIbCKOM KOMIIETEHLMH, IPUOOPETEHNE HABBIKOB pabOThl ¢ HH(pOpMALMel, ydacTUe B IPOEKTHON JesTelbHOCTH. B
OCHOBHOM 1IKOJIe OyAeT MpojobKkeHa pabora 1o (GOpMUPOBAHMIO M PA3BUTHIO OCHOB YHUTATEJbCKOH KoMmeTeHuMu. OOydaroluecs: OBJIaJCIOT YTCHUEM Kak
CPEACTBOM OCYILIECTBICHHSI CBOMX JAJbHEHIINX IUIAHOB: MPOJOJDKEHUsT 00pa30BaHUs M CaMOOOpa30BaHUs, OCO3HAHHOI'O IUIAHUPOBAHUS CBOETO aKTYalbHOTO U
HNEepCHEKTUBHOIO Kpyra YTEHHs, B TOM YHUCIE JOCYrOBOIO, MOAIOTOBKM K TPYIOBOW M COLMAIBHOM AEATENbHOCTH. Y BBITYCKHMKOB OyaeT chopmupoBaHa
HOTPeOHOCTh B CUCTEMATHYECKOM YTEHHUHU KaK CPEJCTBE NO3HAHUS MUpa U ce0sl B 3TOM MUpe, FapMOHM3allUY OTHOLLICHUH YeJI0BeKa U 00IecTBa, CO3JaHuU o0pa3a
«MOTPEeOHOTO Oy TYIIEro».

[Tpu m3yyeHnn XUMHK 00yYaroIMeCs] YCOBEPILIEHCTBYIOT MPUOOPETEHHBIE HA NIEPBOM YPOBHE HABBIKM PadoThl ¢ HHpopManueld 1 nonoaHsAT ux. OHu
CMOr'yT paboTaTh C TEKCTaMH, IPeoOpa30BbIBaTh U MHTEPIPETUPOBATH COAEPIKAILYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTU3HPOBATh, CONIOCTABIIATh, AHAIU3UPOBATh, 00001aTh U MHTEPIIPETUPOBATH MH(MOPMALIUIO, COEPKAILYIOCS B TOTOBBIX HH(POPMALIMOHHBIX
00BEKTaX;

* BBIJICJIATH IJIaBHYIO U U30BITOYHYIO MH(OPMAINIO, BBIMOIHATE CMBICIOBOE CBEPTHIBAHHME BBIJIENICHHBIX (DAaKTOB, MBICIIEH; MPEACTaBIATh HH(POPMAIUIO B
c)KaTol ciioBecHO! (popme (B BUJIE IJIaHa WJIM TE€3UCOB) U B HAIJISIAHO-CUMBOJIMYECKON (popme (B BUE TaONuUll, Tpa)UueCKUX CXeM U AuarpaMmm, KapT NOHITUH —
KOHLENTYAJIbHBIX TUarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aTOJHATH U JIOTIOIHSTH TaOJUIbI, CXEMBbI, IHarPaMMbl, TEKCTHI.

B xone u3ydyeHus xuMuu oOydarouigecs NPUOOPeTYT ONBIT NMPOEKTHOW AeATeIbHOCTH Kak 0co00il (Gopmbl yueOHON paboThl, CIOCOOCTBYIOIIEH
BOCIIMTAHUIO CaMOCTOSITEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBILIEHUIO MOTUBAIMK U 3 ()EKTUBHOCTH YyU€OHOW EATEIbHOCTH; B X0OA€ peanu3aluu
MCXOJIHOT'O 3aMbICiia Ha MPAaKTUYECKOM YpPOBHE OBJIAJCIOT YMEHHEM BBIOMpATh aJIeKBaTHbBIE CTOALIECH 3ajauye CpeicTBa, MPUHUMATh PEUICHMs, B TOM YHUCIIE U B
cUTyaluax HeorpenaenéHHocTH. OHU MOyyaT BO3MOXKHOCTh Pa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKOJIBKMX BapMAaHTOB pEIIEHHUH, K MOUCKY HeCTaHAapTHBIX
pEeLIeHM, TOUCKY U OCYIIECTBICHUIO Hauboiee MpUEeMIIEMOTO PELIeHHUS.

[lepeyeHb KITIOUEBBIX MEXKIPEAMETHBIX MOHATHI oOmpenaensercs B XoJe pa3pabOTKH OCHOBHOW 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHusi 00pa30BaTEIbHOM OpraHU3alMd B 3aBUCUMOCTH OT MaTepHalbHO-TEXHHYECKOIO OCHAIICHMs, KaJpOBOr0 MOTEHLHUaNa, HCIOIb3YEMbIX METOJIOB
paboThl U 00pa30BaATENBHBIX TEXHOJIOTHI.

B cootBerctBrr ®I'OC OOO BBIAENAIOTCS TPH IPYIIIBI YHUBEPCATbHBIX YUEOHBIX JEHCTBHI: perynsaTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PerynsaTusneie YY ]|

1. VYmeHue caMOCTOATEIHHO ONPEAENATh eI 00yYeHUs, CTaBUTh U (OPMYIUPOBATH HOBBIE 33J]aul B yueOe 1 MO3HABATEIbHON 1eATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIBHON JAeATeIbHOCTH. OOYyJarOIIHIICS CMOXKET:

® aHAIM3MPOBATH CYIIECTBYIOIUE U IUIAHUPOBATh OyayIiue o0pa3oBaTeNbHbIE PE3yJIbTaThI;

® UACHTU(DUIIUPOBATH COOCTBEHHBIC TTPOOJIEMBI M ONIPEACIIATH IJIaBHYIO ITPOOIIEMYy;

® BBIJIBUTaTh BEPCUU PEUICHUs IPoOIeMbl, HOpMYyIHUpOBaTh THIIOTE3bI, IPEIBOCXUIIATH KOHEUHBIH Pe3yibTaT;



® CTaBUTH LIEJb JIEATEILHOCTH HAa OCHOBE OIIPEIEIEHHON POOIEMbI U CYIIECTBYIOIINX BO3MOXKHOCTEH;

e (opmynupoBaTh yueOHbIE 331a4M KaK LIaru JOCTUKEHUS OCTaBJIEHHOMN 1IeJIH e TeIbHOCTH;

e 00OCHOBBIBATh LIEJIEBbIC OPUEHTHPHI 1 IPHOPUTETHI CCHTKAMHU Ha IIEHHOCTH, YKa3bIBasi © 000CHOBBIBAS JIOTMYECKYIO MOCIIEI0BATEIBHOCTD LIaroB.

2. YMeHHe CaMOCTOSTEIbHO TUNIAHUPOBATh MyTH JIOCTHKEHHUS 1IeJIeii, B TOM YKCIIe aIbTepHATHBHBIE, 0CO3HAHHO BBIOMpaTh Hanbosee 3(ppeKTuBHbIC
CrocoObI perieHus Y4eOHBIX U TTO3HABATENbHBIX 3a1a4. OOYyJaroImuics CMOXKET:

® OnpeensaTh HeOOXOAUMBbIE AeHCTBUE(s]) B COOTBETCTBUU € Y4eOHOMN M 1M03HABATEIbHOM 3a/1a4el U COCTABIIAThH AJITOPUTM UX BBIIOJHEHUS;

® 000CHOBBIBATh U OCYIIECTBIIATH BEIOOp Hanbosee 3pHEeKTUBHBIX CIOCOOOB peIIeHus YIeOHbBIX U MIO3HABATENbHBIX 33/1a4; @

OTIpeNIeNATh/HaX0AUTh, B TOM YHCJIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBUS JJIsl BBIITOJHEHHUS y4eOHOM 1 TTO3HABATEIbHON 3aauH;

e BHICTPAUBATh KU3HEHHBIE [IJIaHbl HA KPAaTKOCPOYHOE OyAyliee (3asBJIATh LEJIEBbIE OPUEHTUPHI, CTABUTh a/IEKBAaTHBIC UM 33/1a4y U MpeaJiarath JelCTBUs,
yKa3blBas U 0OOCHOBBIBAs JIOTHUECKYIO [10CIIE10BATEIbHOCTD 1IAaroB);

® BEIOMPATh U3 PEVIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIILHO UCKATh CPEACTBA/PECYPCHI ISl PELICHHUS 3aaui/IOCTHKCHUS 11eITH;

® COCTaBJIATH IUJIAH PeLIeHUs IPo0IeMbl (BBIIOJIHEHHS IPOEKTa, IPOBEACHUS UCCIeI0BAHNSA);

® ONpeeNATh OTCHIUAIBHBIE 3aTPYIHEHUS [IPU PELIeHUH y4eOHO! U M03HaBaTeIbHOM 3a/1a4M U HAXOIUTh CPEJCTBA I UX YCTPAaHEHMUS;

® OIIMCHIBATh CBOM OMBIT, OPOPMIISIS €ro JJIs IIepeaun JPYyTruM JIFOSIM B BUJIE TEXHOJIOTUH PEIIEHUs MPaKTHUECKUX 3ajjay OIpeesIeHHOr o Kiacca,

® [JIJAHUPOBATH U KOPPEKTUPOBATh CBOIO MHIAMBHIYaIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHIO.

3. VYMeHue COOTHOCUTh CBOM JEHCTBUS C IUIAHUPYEMBIMHU pPE3yJbTaTaMM, OCYLIECTBIATH KOHTPOJb CBOEH AEATENbHOCTH B IPOLECCE JAOCTHIKEHHS
pe3ynbTara, ONpEeNeNiaTh CHOCOOBbI NEWCTBUH B paMKax MpEeAJIOKEHHBIX YCIOBUH M TpeOoBaHMM, KOPpPEKTUPOBATH CBOMU JACUCTBHUS B COOTBETCTBHUH C
U3MeHstomencs curyanueil. O0ydJaronuiics CMOXeT:

® OIpe/eNsATh COBMECTHO C IIEaroroM U CBEPCTHUKAMU KPUTEPUH INIAHUPYEMBIX PE3yJIbTaTOB M KPUTEPUH OLIEHKU CBOEH yueOHOU NesTENIbHOCTH;

® CHCTEMAaTU3UPOBATh (B TOM YHCIIE€ BEIOUPATh IPUOPUTETHBIE) KPUTEPHUH IIJIAHUPYEMBIX PE3YJIbTaTOB M OLEHKU CBOEH JESATENIbHOCTH;

® 0TOMpPATh UHCTPYMEHTHI JIJIsl OLIEHUBAHUS CBOEH EATEIbHOCTH, OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JAESITENbHOCTH B paMKaX MPEAJI0KEHHBIX YCIOBUN
1 TpeOOBaHMIi;

® OIICHUBATh CBOIO JESITEIbHOCTb, ApPT'YMEHTUPYS IPUUMHBI JOCTHKEHUS WJIM OTCYTCTBUS MJIAHUPYEMOI'O PE3yJIbTaTa;

® HaxOJUThb JOCTATOYHbIE CPEACTBA AJIS BHIIIOJHEHUS yUEOHBIX EHCTBHUI B M3MEHSIOIIEHCS CUTYAIlUH W/WIM IPU OTCYTCTBHM IUIAHUPYEMOT'0 pe3yJbTara;

e paboTas o CBOeMYy IJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO I€ATEILHOCTh HA OCHOBE aHAJIN3a U3MEHEHUHN CUTYaIH JUJIsl TTOTYYEeHHS
3arIaHUPOBAHHBIX XapaKTEPUCTUK MPOyKTa/pe3ysbTara;

® YCTaHaBJIMBATh CBSI3b MEX]y ITOJIy4YEHHBIMHU XapaKTEPUCTUKAMU IIPOAYKTA U XapaKTEPUCTUKaMHU IIPOLIECca IEATENbHOCTH U IO 3aBEPIIEHUN
NEeSTeNIbHOCTH MpeAiaraTb MN3MEHEHNE XapaKTePUCTUK Mpoliecca s OTyYeHUs YIYUIIeHHbIX XapaKTePUCTHK MPOIYKTa;

® CBEpSTh CBOU JCUCTBUS C LENIbIO U, TPU HEOOXOIUMOCTH, UCTIPABIISATH OLIMOKH CAMOCTOATEIBHO.

4. YMmeHue OLeHUBATh NPABUILHOCTD BHIMOJHEHHS Y4eOHO 3a1auu, COOCTBEHHbIE BO3MOKHOCTH €€ perieHus. O0yyarouuiics

CMOJKET: ® OIPeEeNATh KPUTEPUU MPABUILHOCTU (KOPPEKTHOCTH) BBITIOJIHEHUS y4eOHOH 3aauu; ® aHaIU3UPOBaTh U 0OOCHOBBIBATD

MPUMEHEHNE COOTBETCTBYIOIIEr0 HHCTPYMEHTAPUS AJIsl BBIMOJIHEHHs yueOHOM 3a1au;

® CBOOO/IHO MOJIb30BaThCsI BEIPAOOTAHHBIMH KPUTEPHUSAMHU OLEHKH U CAMOOLIEHKH, UCXOMS U3 e U UMEIOIIUXCS CPEICTB, pa3iinyasi pe3ysibTaT U
CIIOCOOBI JICHCTBUIA;

® OLIEHUBATh IPOAYKT CBOCH NEATEIBLHOCTH O 3aJaHHBIM U/WUJIM CAMOCTOSATENIBHO ONPEAEICHHBIM KPUTEPHSIM B COOTBETCTBUM C 1[€JbIO JIEATEIbHOCTH;



e 000CHOBBIBATH JIOCTH)KUMOCTH II€JTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMIX BHYTPEHHHUX PECYPCOB U IOCTYITHBIX BHEITHUX PECYPCOB;

¢ (UKCUPOBATh U AHATM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnagenune ocHOBaMH CaMOKOHTPOJISL, CAMOOIICHKH, PUHATHUS PEIICHHUA U OCYIIECTBICHUS OCO3HAHHOTO BEIOOPA B Y4€OHOM U MO3HABATEIBHOM.
OO0yuaromuiicss CMOXKET:

® Ha0JIIOJaTh U aHAJTM3HPOBATH COOCTBEHHYIO YUEOHYIO M ITO3HABATEIBHYIO IEATEILHOCTD U JESITEIHHOCTD JPYTUX 00yUYaromuXxcsi B IpoLecce
B3aMMOIPOBEPKU;

® COOTHOCHUTH peaibHbIC U INITAHUPYEMbIC Pe3yIbTaThl MHAUBHIYATLHON 00pa30BaTEIbHON ACSITEILHOCTH U ICTIaTh BHIBOJBI; @

NPUHUMATD PEUICHUE B YIC€OHOW CHTYallMy U HECTH 32 HETO OTBETCTBEHHOCTH; ® CAMOCTOSITEIIBHO OIPECIISATh IIPUINHBI

CBOETO ycIieXa WM Heyclexa U HaXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYAIlUU HEYCIIeXa;

® PETPOCIIEKTUBHO OIPEIENIATh, KAaKUe JICHCTBHS N0 PEHICHUIO yU4eOHOM 3a/1aui MIIK TTapaMeTPhl 3TUX JCHCTBUI MPUBEIU K IMTOJYUYECHUIO HMEIOIIETOC S
MPOJIYKTa YU€OHOH ACSATEIHHOCTH;

® JICMOHCTPHPOBATH MPHEMbI PETYJISAIHUU MCUXOPU3UOIOTHUSCKUX/ IMOIMOHAIBHBIX COCTOSHHM JUIsl JocTikeHus 3ddekra ycrnokoeHus (ycTpaHEHUs
SMOIIMOHATBHON  HANpsSOHKEHHOCTH), d¢¢ekra BoccTaHOBIEHUS (ocinabieHUss MposiBICHUNA  yromuieHus), dddexkta akTuBU3aUM  (IMOBBIIICHUS
NCUXO(PHU3HOTOTHYECKON PEAKTUBHOCTH ).

ITo3znaBarenbHbIe YY |

6. VYMeHue ompenensTh MOHATHS, CO3AaBaTh OOOONICHHS, YCTAaHABIMBATH AHAJIOTHH, KIACCH(QHUIMPOBATH, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS H
KPUTEPUM UL KiIacCU(UKAIMM, YCTaHABIMBATh IPUYUHHO-CIICACTBEHHBIE CBS3M, CTPOMTH JIOTHUECKOE pacCyXJeHHe, YMO3akiioueHHe (MHAYKTHUBHOE,
JEeTYKTUBHOE, 110 aHAJIOTUH) U JIe1aTh BbIBOJbI. OO0yUarOUINiiCs CMOXKET:

® 1010MpaTh CJIOBA, CONIOJYMHEHHBIE KIIIOUEBOMY CJIOBY, OIIPEAEISAIONINE €T0 IPU3HAKH U CBOICTBA; @

BBICTPAUBATh JIOTHYECKYIO IIEMIOYKY, COCTOSIIYIO U3 KIIFOUEBOI'O CJIOBA M COMOTYMHEHHBIX EMY CJIOB;

® BBIICTIATH OO MPU3HAK JBYX MM HECKOJIBKUX MPEIMETOB WU SIBIEHUIN U 00BICHATH UX CXOJICTBO;

® 00BEAMHATH MPEAMETHI U SIBJIICHUS B IPYIIIHI 10 ONpeAETIeHHBIM IPU3HAKAM, CPaBHUBATh, KJIacCU(PUIIMPOBATH U 00001aTh (DaKThl U SIBICHUS;

® BBIICTIATDH SABJICHUE U3 OOIIEro psja IpyTrux sSBICHUIH;

® ONpEAETATh 00CTOATENbCTBA, KOTOPBIE MPEANIECTBOBAIN BOSHUKHOBEHHIO CBS3H MEXKY SBICHUSIMHU, U3 3TUX OOCTOSATENILCTB BBLACIATH ONpEAETsIONIHe,
CHOCOOHBIE OBITh MPUYMHOMN TAHHOTO SIBJIICHUS, BBISIBIISATH IPUYUHBI U CICICTBUS SBJICHHIA;

® CTPOUTH PaACCYkKICHHE OT OOILIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIEHUSIM M OT YAaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyk/I€HHE HAa OCHOBE CPAaBHEHUS MPEIMETOB U SBJICHUH, BBIACISAS IPU 3TOM 00IIMEe IPU3HAKY; @ U3JIaraTh

MOJYYEHHYIO0 HH(OPMAIINIO, UHTEPIPETHPYS €€ B KOHTEKCTE peIacMoi 3a/1a4H;

® CaMOCTOSATEIBHO YKa3bIBaTh HAa MH(POPMAIIHIO, HYKJIAIOLIYIOCS B IPOBEPKE, MPeAarath U NPUMEHATh CIIOCO0 MPOBEPKH JOCTOBEPHOCTH UHPOpPMAIIUH; ®

BepOaJIn30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HET'O HICTOYHUKOM; ® OOBSACHSTD SIBJICHUS, IIPOLIECCHI, CBSI3U M OTHOILIECHUS, BBISBIIIEMBIC B

XO0JIe NMO3HABATENbHOM U UCCIIeI0BaTEIbCKON AEATENIbHOCTH (IPUBOAUTH
00BsICHEHHNE ¢ U3MEHEHHEM (OPMBI MIPEICTABICHUS; OOBACHATH, NETATUZUPYS UIU 0000111ast; OOBSICHITH C 3aJAaHHON TOUKH 3pEHUS); ® BBISBIISITh U HA3BIBATh

IPUYMHBI COOBITHUS, SIBIICHUS, B TOM YHCJI€ BO3MOKHBIE / HanboIiee BEPOSITHbIE IPUUMHBI, BO3MOKHBIE TIOCJIEACTBUS 3aJaHHOM
IPUYHMHBI, CAMOCTOSATENIBHO OCYILECTBIISAS MPUUMHHO-CIIEICTBEHHBIHN aHaAIN3;



e JleNaTh BHIBOJ Ha OCHOBE KPUTHUECKOI0 aHAJIM3a Pa3HbIX TOYEK 3pEHUs, MOATBEPKAATh BHIBOJ COOCTBEHHOMN apryMeHTalllel UM CaMOCTOATEIbHO
NOJYYeHHBIMU JaHHBIMHU.

7. YMeHue co3aaBarh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKK M CUMBOJIBI, MOJICTH U CXEMBI JJIS PEIICHUsS YUeOHBIX U TIO3HABATEIbHBIX 3a/1a4.
OO0yuarouiicss CMOXKET:

e 0003HAaYaTh CHMBOJIOM M 3HAKOM IIPEIMET U/UJIH SBJICHUE;

® OIpeIeNATh JIOTUYECKUE CBSI3U MEXy MPEAMETaMU W/UJIH SIBICHUAMHU, 0003HAYaTh JAHHBIE JIOTUYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

® cO3/1aBaTh aOCTPaKTHBIN UIIM pealIbHbIN 00pa3 MpeaMeTa /UK SBIICHUS; ® CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBHI 3a/1a4ul U/Win

criocoba ee perieHus;

e co3/1aBaTh BepOaibHbIe, BEIIECTBEHHbIE U MH()OPMAIMOHHBIE MOJIENH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa I OMpeesieHus criocoda
pelleHus 3aJa4 B COOTBETCTBUU C CUTYaIIHEH;

¢ IpeoOpa30oBBIBATh MOJEIH C LIETIBIO BBISBICHHS OOIIUX 3aKOHOB, OMPEICNAIONINX TaHHYIO MPEAMETHYIO 001acTh;

® IICPEBOJIUTH CIIOXKHYIO IO COCTaBy (MHOTOACIIEKTHYIO) HH(POPMAIUIO U3 TpadUdecKoro win (OpMaTH30BAaHHOTO (CHMBOJILHOTO) TIPEICTABICHUS B
TEKCTOBOE, U HA00OpOT;

® CTPOUTDH CXEMY, aJITOPUTM JECHCTBUS, HCTIPABJIATH UM BOCCTAHABIMBATH HEM3BECTHBIN paHee alrOpUTM Ha OCHOBE UMEIOIIErocs 3HaHus 00 00bekTe, K
KOTOPOMY MPUMEHSIETCS AITOPUTM;

® CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® AHATU3UPOBATh/peIEKCUPOBATH OMBIT Pa3pabOTKU U peaan3alui y4eOHOTO MPOeKTa, UCCIeI0BaHuUs (TEOPETUYECKOT0, SMIUPUUYECKOT0) Ha OCHOBE
NPEUIO’KEHHON TPOOIIEMHOM CUTYaINH, TIOCTABICHHOH IIEJIH W/WIJIN 33JJaHHBIX KPUTEPUEB OLIEHKHU TPOTYKTa/pe3ybTara.

8. CwpbicnoBoe uteHne. OOyyaromuicss CMOXET:

® HaXOJUTh B TeKCTE TpeOyeMyro HH(GOpMaIMIO (B COOTBETCTBUH C LIETSIMU CBOEH AESITEILHOCTH);

® OpHEHTUPOBATHCS B COJEPKAHNUU TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICIT TEKCTa, CTPYKTYPHPOBATh TEKCT;

® YCTaHABIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHH, SIBIICHUH, TPOIIECCOB;

® PE3IOMHPOBATH IJIABHYIO HJICIO TEKCTA;

® peoOpa30OBBIBATH TEKCT, IIEPEBOJIS» €r0 B IPYT'YI0 MOJAIEHOCT, HHTEPIIPETUPOBATH TEKCT (XY/I0KECTBEHHBIN U HEXY/I0’)KECTBEHHBIN — Y4eOHBIH,
Hay4YHO-TIONYJISIPHBIHA, HH)OPMAMOHHBIH, TeKcT non-fiction);

® KPUTHUYECKU OLIEHUBATh COJEpKaHHE U POpMY TEKCTa.

9. @opmupoBaHUE U PA3BUTHE KOJOTHUECKOTO MBIIICHHSI, yMEHUE MPUMEHSTh €TO B TIO3HABATEIIHOW, KOMMYHHKATHBHOM, COIMAIEHOW IPAKTUKE U
npodeccuoHabHON opueHTani. OOYyJarOIIHICS CMOXKET:

® ONIPEICTISITH CBOE OTHOIICHUE K IIPUPOTHON CpeIe;

® AHAIM3WPOBATH BIMSHUE SKOJIOTUIECKUX (PAKTOPOB HA CpeIy OOMTAHUS )KUBBIX OPTaHHU3MOB;

® NIPOBOIUTH TIPUYNHHBIN M BEPOSTHOCTHBIN aHAIN3 SKOJIOTUIECKAX CUTYAIHi;

® IPOTHO3UPOBATH H3MEHEHUS CUTYAIUH IIPH CMEHE JISHCTBUS OJJHOTO (hakTOpa Ha JIeHCTBHE APYroro GakTopa;

® PacTpOCTPAHATH FKOJIOTMYECKHE 3HAHUS M y4aCTBOBATh B MPAKTHUYECKUX JIEax M0 3aIIUTE OKPYKAIOLIEH Cpe/Ibl;

® BhIpa)XKaTh CBOE OTHOILEHUE K IPUPOJIE Yepe3 PUCYHKHU, COUMHEHHUS, MOJIEH, TPOEKTHBIE PaOOTHI.

10. Pa3BuTHE MOTHBAIIMH K OBJIAJICHUIO KYJbTYPOH aKTHBHOTO UCIIOJIB30BAHUS CIIOBAPEH M IPYTrUX MOUCKOBBIX cucTeM. OOydJaroIIHiicss CMOXKET:



® onpeaensaTh HeOOXOAMMBbIE KIFOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;
® OCYILECTBIATh B3aUMOJECUCTBHE C 3JIEKTPOHHBIMU IIOMCKOBBIMHM CHCTEMAaMHU, CJIOBAPSMU;
¢ (QopMHpOBaTH MHOXKECTBEHHYIO BBIOOPKY M3 IOUCKOBBIX HCTOUHUKOB JUII O0BEKTHBHU3AINHN PE3YJIbTATOB TIOUCKA,;

® COOTHOCHTH IIOJIyUYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESATENBHOCTHIO.

KommynukaruBubie YY /|

11.  YmeHue opraHu3oBBIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ACATEIBHOCTb C YUMTEIEM U CBEPCTHHKAMH; pabOTaTh MHIUBUAYAJIHHO U B
rpymnIe: HaXxoIuTh oOllee pelleHHe U pa3peliaTb KOHQIMKTHI Ha OCHOBE COIVIACOBAHMS NMO3MLMH M ydeTa MHTEpecoB; (HhOpMYIUpPOBaTh, apryMEHTUPOBATh U
OTCTanBaTh CBO€ MHEHUE. O0YyJarOIUICI CMOXKET:

— ONPEEIIATh BO3MOKHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;

— UI'paTh ONPEAEIECHHYIO POJIb B COBMECTHOM 1E€ATENbHOCTH;

— IPUHUMATh O3ULMIO COOECEeIHNKA, TOHUMAsI TO3ULIMIO PYTOT0, pa3jnyaTh B €ro peUu: MHEHHE (TOUKY 3PEHHUSI), J0KA3aTEIbCTBO (ApryMEHTHI), (PaKThl;
TUIOTE3bl, AKCUOMBI, TEOPUU;

— OIpeeNIATh CBOU JACUCTBUS U AEHCTBUS MApTHEPA, KOTOPbIE CIOCOOCTBOBAIIM UJIH MPENATCTBOBAIM TPOAYKTUBHOW KOMMYHHUKALIUH;

— CTPOUTH MO3UTUBHBIEC OTHOLIEHHUS B MpOLIecCe YUeOHOM U O3HABATENIbHON JAEATENbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBATh CBOIO TOUKY 3pEHUS, B IUCKYCCUU YMETh BBIIBUTaTh KOHTPAPIYMEHTHI, Iiepedpa3upoBaTh CBOKO MBICIb
(BI1aZiIeHN€ MEXaHM3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C TJOCTOMHCTBOM IIPU3HABATh OUIMOOYHOCTH CBOEI0 MHEHHS (€CIM OHO TaKOBO) U KOPPEKTUPOBATh
€ero;

— IpejJiaraTh albTepHATUBHOE PellIeHHE B KOH(DIUKTHON CUTYyalluy;

— BBIJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUH;

— JIOTOBapUBAaThCS O MPaBUIIAX M BOIIPOCAX JUIs OOCYk/IEHHS B COOTBETCTBUU C MOCTaBJICHHOM Mepes IpynIon 3a1adeii;

— OpPraHU30BBIBaTh YueOHOE B3aUMOJICHCTBUE B IpyIIe (OMpeaesisaTh 00Iue 1edH, pacupeaesTh pou, JOrOBapUBATHCS IPYT C IPYIOM H T. 11.);

— YCTpaHATh B paMKax JMajiora pa3pbelBbl B KOMMYHUKAIUH, 00yCIOBICHHbIE HEIOHUMaHUEM/HENPUSATHEM CO CTOPOHBI cOOeceHUKA 3a1au, (OPMBI WIIH
COJIepKaHus JUallora.

12. YMeHue 0CO3HaHHO HCIOJIB30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3aJauell KOMMYHUKAIIUM JJISi BBIPQKEHUS CBOMX YYBCTB, MBICIEH U
MOTPEeOHOCTEN NJIsi TUTAHWPOBAHUS W PETYJAIMH CBOCU JACATENHHOCTH, BIAJICHUE YCTHOM M THCHMEHHOW pPEYhI0, MOHOJIOTHYECKON KOHTEKCTHON pPeYbIo.
OO0yyJaromuiicss CMOXKeT:

® OIpeNeNATh 337auy KOMMYHHUKAIIMU U B COOTBETCTBUHU C HEMl OTOMpaTh pedyeBble CPEICTBA;

® OTOMpATh U UCIIOIB30BATh PEUEBBIE CPEICTBA B MPOLIECCE KOMMYHHUKAIMH C APYTHMMH JIIOIBMU (JMAJIOT B Mape, B MaJION TPYIIE U T. 11.);

® [IPE/ICTaBIISATh B YCTHOM MJIM MMHCbMEHHOM (popMe pa3BepHYTHIN IIaH COOCTBEHHOM /I€ATEILHOCTH; ® COOI0AaTh HOPMBI ITyOIMUHON

peuH, periaMeHT B MOHOJIOTEe U JTUCKYCCHM B COOTBETCTBUU C KOMMYHUKATHBHOM 3a7auei;

® BhICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYKICHHE) U 3allpallliBaTh MHEHUE MMApTHEPa B paMKax JUalora;

® IPUHUMATh PEIIEHUE B XOJI€ JUaJIora U COIVIACOBBIBATh €ro ¢ COOECETHUKOM;

® cO3/1aBaTh NMCbMEHHBIC «KIUIINPOBAHHBIEY» U OPUTHHATIBHBIC TEKCTHI C UCIIOIb30BaHUEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;

® 1CII0JIb30BaTh BepOabHbIE CPECTBA (CPEACTBA JIOTHYECKOM CBSI3H) AJIsl BBIJCICHHS CMBICTIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;



® HCIIOJIb30BaTh HeBep6aHLHLIC CpCACTBA UJIM HArJIAAHBIC MAaTCpHAJIbI, HOHFOTOBHGHHBIC/ OTO6paHHBI€ noa pyKOBOJACTBOM YUHUTCIIA,

® JNcJIaTh OHGHO‘IHBII;'I BBIBOJ O JOCTHXKCHHHU LETIN KOMMYHHKAIIUKN HEIIOCPEACTBECHHO ITOCJIC 3aBCPUICHUA KOMMYHHUKATUBHOI'O KOHTAKTa U 00OCHOBBIBATH
€ro.

13. dopMHUpPOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTIOIB30BaHMS HH(HOPMAIITMOHHO-KOMMYHHUKAITMOHHBIX TexHojorui (nanee — KT).
OO0yYaroIIMICsS CMOXKET:

® [ICJICHAIIPABJICHHO UCKATbh U UCII0JIb30BATh I/IH(bOpMaLII/IOHHBIe PECYPCHI, HCO6XOHI/IMBIG AJId pCUICHU A y‘-ICGHBIX U NPAaKTUYCCKUX 3aJja4 ¢ TIOMOIIBIO
cpeacts UKT;

® BLIOMPATh, CTPOUTH U UCIIOJIB30BATh aICKBATHYIO HH(POPMALIMOHHYIO MOJEIb AJIs Iepejaud CBOMX MBICIIEH CPECTBAMU €CTECTBEHHBIX U (hOPMaIbHBIX
A3BIKOB B COOTBETCTBUU C YCIOBUAMH KOMMYHHUKALIUH;

® BBIJIENSATh HH(POPMAIIMOHHBIN aCIEKT 3a7auu, ONEPUPOBAThH JaHHBIMH, UCIIOIB30BAaTh MOJIE/b PEIICHUS 3a/1a4H;

® JICIIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJOTUH (BKJIIOYas BHIOOP aJ€KBATHBIX 3a/ladye MHCTPYMEHTAIbHBIX MPOrpaMMHO-ANMapaTHBIX CPEJICTB U CEPBHUCOB)
AJid pCHICHUA I/IH(bOpMaIII/IOHHBIX U KOMMYHUKAIITMOHHBIX y‘~I€6HI)IX 3aJa4d, B TOM 4YHCJIC. BBIYHCIICHHUEC, HAIIMCAHUEC ITHMCEM, CO‘-II/IHGHI/II\/JI, JOKJIaao0B, pe(bepaTOB,
CO3/IaHUE TIPE3CHTALMU U JIp.;

® JICIOJIB30BaTh MHPOPMAIIUIO C YI€TOM 3TUYECKUX U MTPABOBBIX HOPM;

® C03/1aBaTh MHPOPMAIIMOHHBIC PECYPChI PA3HOTO TUIIA U JJISl PA3HBIX ayIUTOPHIL, COONI0IaTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBUia MHPOPMAIIMOHH O
0€30I1aCHOCTH.

IIpeaMeTHBIX pe3yIbTATOB:

BbINyCKHHK HAYYHTCS:

® XapaKTepHU30BaTh OCHOBHbIE METO/IbI IO3HAHUS: HAONI0IEHNE, U3MEPEHNE, SKCIIEPUMEHT;

® OIKCHIBaTh CBOMCTBA TBEP/BIX, JKUJIKUX, FA3000pa3HbIX BEIIECTB, BBIAEISS UX CYIIECTBEHHbIE IPU3HAKHY;

® PACKpPBIBATH CMBICI OCHOBHBIX XMMUUYECKUX IIOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUN JIIEMEHT», «IIPOCTOE BELIECTBOY, «CIIOKHOE BELIECTBOY,
«BAJICHTHOCTBY, «XUMUYECKAs PEAKLUs», UCIIOIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

® PACKPBIBATH CMBICII 3aKOHOB COXPAHEHMS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHON

TEOPHH; ® PA3INYATh XUMHUUECKUE U (PU3NYECKHE SBJICHNS; ® HAa3bIBATh XUMHUECKUE SJIEMEHTHI; ® ONPECIIATh

COCTaB BEIIECTB M0 UX (popmyam;

® OIIPCACIIATH BAJICHTHOCTD aTOMA 3JICMCHTA B COCANHCHUSAX; @

ONpPCACIIATh TUII XUMUYCCKHUX peaKL{HfI; ¢ HAa3bIBATb NIPU3HAKHU U

YCI0BUSA NPOTECKAHHUA XUMHUYCCKUX peaKHI/IfI;

® BbIABJIATH IPU3HAKU, CBUACTCIBCTBYIOIIHUE O MMPOTCKAHUN XHUMHYISCKOHN p€aKknuu Npr BBIIMMOJIHEHUN XUMHYCCKOT'O
OIIbITa, ® COCTABJIATH (bOpMy.HBI 6I/IHapHBIX COCﬂHHCHHﬁ; ® COCTABJISITh YPAaBHCHUA XUMHUYCCKUX peaKuHﬁ;

e coOmroaaTh MpaBuiIa 6€30MacHON pabOTHI PU MPOBEJICHUHN OTIBITOB; ®
MOJI30BAThHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCY/ION; ® BBEIYUCIATD
OTHOCHUTEJIbHYIO MOJICKYJIIPHYIO i MOJISIPHYIO MacChl BEIIECTB;



® BEIYHCIISITH MAaCCOBYIO JTOJIF0 XUMHUYECKOTO JIEMEHTa 1o (hopMyJsie COCTUHEHHUS;

® BBIYUCIISITH KOJIMYECTBO, 00BEM MIIM MacCy BELECTBA 10 KOJIMYECTBY, 00bEMY, MACCE peareHTOB WK IPOAYKTOB PEAKLIUY;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB: KUCIOPOAa U BOAOPOAA;

® [10JIy4aTh, COOMPATh KUCIOPOJ U BOJOPOL;

® Pacro3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIC BELIECTBA: KUCIOPO/, BOJOPO;

® pacKpbIBaTh CMBICH 3aKOHA ABOIaJpo;

® PacKpbIBaTh CMBICI MOHATUH «TETJI0BOH 3((HEKT peaknum», «MOJSPHBIA 00BeM»;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHUE CBONCTBA BOJBI;

® pPacKphIBaTh CMBICII IOHSTHSI «PacTBOPY;

® BBIYHCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOTI'O BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C ONPEAEICHHOI MacCOBOI J10J1€il pacTBOPEHHOIO

BEIIECTBA; ® Ha3bIBaTh COCIMHEHUS U3yUEHHBIX KIACCOB HEOPTAaHUYECKUX BELLECTB;

® XapaKTepHU30BaTh PU3MUECKUE U XMMUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB: OKCUJOB, KUCIIOT, OCHOBAHHUH,

COJIEH; ® oIpeNeNATh NPUHAIIEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIACCy COSMHEHUI; ® COCTaBIATh (POPMYJIbI HEOPraHUUECKUX

COEIMHEHUI U3yYEHHBIX KJIacCOB;

® IPOBOJIUTE OIIBITHI, IOATBEPKAAOIINE XUMHUYECKHE CBOMCTBA U3yUEHHBIX KJIACCOB HEOPTaHUYECKUX

BELIECTB; ® paclO3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U LIEJIOYEN IO N3MEHEHNIO OKPacKu

VHAMKATOpa; ® XapaKTepU30BaTh B3aMMOCBA3b MEKY KJIaCCaMH HEOPraHUYECKUX COCIMHEHUI; ® PaCKphIBaTh

cMmbicn [lepuoanueckoro 3akona [I.1. Menneneesa;

® O0BSICHATH (PU3NUECKHI CMBICI aTOMHOTO (ITOPSIKOBOI0) HOMEPAa XMMHUUECKOI'0 3JIEMEHTa, HOMEPOB IPYIIIbI U NepuoJia B nepuoanyeckoit cucreme [1.1.
Menneneena;

® 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeiesiaX MaJIbIX MEPUO/IOB U IIaBHBIX HOATPYI;

® XapaKTepHU30BaTh XUMHUYECKHE IEMEHTHI (0T BOIOPO/Ia /10 KaJIbIMs1) HA OCHOBE MX MOJI0XKEHUs B eproanueckoit cucreme [[.M1. Menneneesa u
0COOEHHOCTEH CTPOeHUS UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHUS aTOMOB NepBbIX 20 ay1eMeHTOB nepuoandeckon cucremsl .M. Menneneesa;

® pPacKphIBaTh CMBICI IOHSTHH: «XUMUYECKas! CBSI3bY, «IJIEKTPOOTPUILIATEILHOCTDY;

® XapaKTepPHU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT THIIA KPUCTAIIMYECKOMN PEeIIeTKH;

® OIIPENENATh BUJ XUMUUECKOH CBSI3M B HEOPTraHUUECKUX COSIUHEHMSIX;

® 1300paXkaTh CXEMbl CTPOEHUS MOJIEKYJI BEIIECTB, 00Opa30BaHHBIX Pa3HBIMU BUIAMU XUMUYECKUX CBA3CH;

® PacCKphIBATh CMBICII IOHATHN «HOH», «KaTHOH», AaHHUOH», «3JIEKTPOJIUTBD», «HEIIEKTPOIUTHD, «IIEKTPOIIUTUYECKAS TUCCOLMALINS, KOKUCIUTENbY,
«CTEIEHb OKUCIIEHUS» «BOCCTAHOBUTEINDY, «OKUCIEHHUE), KBOCCTAHOBJIICHHUEY;

® OIIPENENATh CTENIEHb OKUCIIEHUSI aTOMa JIEMEHTA B COEIMHEHNH;

® PacKpbIBaTh CMBICI TEOPHH ANEKTPOIUTUYECKON TUCCOLUALINH;

® COCTaBJISITh YPABHEHMS DJICKTPOIMTHYECKOM TUCCOLMALNN KUACIIOT, IEI0Y€EH, COJIEH;



® O0BSICHATH CYIIIHOCTH MPOIIECCa IEKTPOIUTHICCKON JUCCOIMAIINN U PEAKIIUH HOHHOTO OOMEHa,
® COCTaBJIATH MOJIHBIE M COKpAIllEHHbIE HOHHBIE YPaBHEHUS peaKIlMi 0OMEHa;

® OIpeieNsATh BO3MOXKHOCTD MTPOTEKAHUS PEaKI[il HOHHOTO 0OMEHa;

® IPOBOJIUTH PEAKIIMH, TTOITBEPKIAIOIIIE KAaUeCTBEHHBIN COCTaB pa3IUYHbBIX BEILECTB;

® OIpeIeNATh OKUCIUTENb U BOCCTAHOBUTEID;

® COCTaBJISITh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

® Ha3bIBATh (DAKTOPBI, BIHUSIONINE HA CKOPOCTh XUMHYECKON peaKIlnu;

e KIaccu(PUIMPOBATh XUMUUECKHE PEAKIIUU 110 PA3IMYHBIM [TPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEX]IY COCTABOM, CTPOCHHEM M CBOMCTBAMH HEMETAJUIOB;

® IPOBOJIUTH OIBITHI MO MOJIYYEHUIO, COOMPAHUIO U U3YYEHHIO XUMUYECKIX CBOMCTB ra3000pa3HbIX BEIIECTB: YTIEKUCIOrO ra3a, aMMHaKa,
® DACIIO3HABATD OIIBITHBIM ITYyTEM ra3006pa3HbIe BCIIECTBA: erIeKHCJIBIﬁ ra3 1 aMMHuakKx, e
XapaKTepU30BaTh B3aUMOCBSI3b MEXKY COCTAaBOM, CTPOSHHEM U CBOMCTBAMH METAILIOB;

® Ha3bIBaTb OPraHUYCCKUC BCIICCTBA 11O UX q)OpMYJIeI MCTaH, 3TaH, OTUJICH, MCTAHOJI, 3TaHOJI, INIMICPHUH, YKCYCHAA KHUCJI0Ta, aMUHOYKCYCHasa KUCJI0Ta,

CTEapHHOBAs KUCJIOTA, OJIEMHOBAsI KUCJIOTA, III0K033;

® OLEHUBATh BIMSIHUE XUMUUECKOTO 3arpsA3HEHUsI OKPYKaIOIeH cpe/ibl Ha OPraHU3M YelIOBeKa;

® 'paMOTHO OOpaIaTbcs ¢ BEIIECTBAMU B TOBCEAHEBHOMN KU3HU

® OIpeNEesATh BO3MOKHOCTh TPOTEKAHUS PEAKINI HEKOTOPBIX MPEICTaBUTENIEH OPraHUYECKUX BEILIECTB C KUCIOPOAOM, BOJIOPOAOM, METAJUIAMH,
OCHOBaHUSIMU, TaJIOT€HAMH.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYUYNUTHCH:

® gbI08U2AMb U NPOBEPSMb IKCNEPUMEHMATILHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX 8eUjeCms Ha OCHO8E UX COCMABA U CMPOEHUsl, UX CNOCOOHOCMU
6Ccmynams 8 Xumuieckue peakyuu, o Xxapakmepe u npooyKmax pasiuyHvlx XUMU4eckux peakyuil;

® Xapaxkmepuzoeams geuecmea no coOCmagy, CMpOeHUro U C80UCMBAM, YCMAHABIUBAMb NPUYUHHO-CIeOCMBEHHbIe C853U MeAHCOY OAHHbIMU
Xapaxkmepucmukamu eeujecmasd,

® COCMAaBNAMb MONEKYAAPHbBIE U NOJIHbIE UOHHBIE YPAGHEHUS NO COKPAUYEHHBIM UOHHBIM YPAGHEHUAM,

® NPOCHO3UPOBAMb CHOCOOHOCMb 8euecmaa NPOosGIAMb OKUCTIUMENbHbLE UTU 80CCMAHOBUMENIbHbIE C8OUCMBA C Y4emoM cmeneHeli OKUCIeHUs!
9IEMEHMO8, 8X00AUJUX 8 €20 COCMA8;

® COCMasnAms ypaeHeHUs peakyuti, COOmeemcmayouux nociedo8ameibHOCmU NPespaieHul HeOp2aHUu4ecKux 6euecmes pasiuiHblxX K1accos,

® gbl0GUAMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3YIbMamax 6030eUcmaus pasiuiHblx Gakmopos Ha UsMeHeHue CKOpOCmu XUMUYecKoll
peaxyuu;

® UCNONbL3068aMb NPUOOPEmenHble 3HANUA 0TI IKOIOSULECKU 2PAMOMHO20 NOBEOEHUs 8 OKpYcaloujeli cpeoe;

® UCNONIBL308aMb NPUOOPEMEHHbIE KI0Yegble KOMNeMeHYUU NPU 8bINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMeNbCKUX 3A0ay NO U3YYEHUIO CEOLICMS,
€cnocob08 NoyueHus U pacno3HABAHUS 6EUjeCME;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax;

® KpUmuuecku OMmHOCUMbCSA K NCEBOOHAYUHOU UHGOpMayuu, HedoOpOCco8eCmHOl peKiame 8 CpeOCmeax Maccosol UHPoOpMayuLL;



® 0cCo3Hasambv 3HAYEeHUe meopemudecKkux SHAHUIL NO XUMUU OJIs npaKmuquKoﬁ oessmenvbHOCmuU yejoeseka,

® c030asamuv MOOenU U cXeMbl OJis peueHus Y4eOHbIX U NO3HABAMENbHBIX 3A0ad, NOHUMAMb He0OX00UMOCMb COON00EHUs NPEONUCAHUL, NPedNdcaeMblX 8
UHCIMPYKYUSX NO UCNOAb308AHUIO TEKAPCME, CPEOCME ObIMOGOU XUMUU U OP.

INIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEIMETA

K KOHIY 8 ki1acca YYC€HUK HAYYUTCH:

K xonyy 8 knacca ywenux nonyuum
B03MONCHOCIb HAYYUNBCSL:

OCHOBHBIE IOHATHSI XUMUH (YPOBEHb AaTOMHO-MOJICK

JIAPHBIX NPeACTABJIECHUIT)

* OIIUCBIBATh CBOMCTBA TBEPABIX, JKUIKUX, Fa3000pa3HbIX BEIIECTB,
BBIJIEJISISL X CYLIECTBEHHBIE IPU3HAKY,

* XapaKTEepU30BaTh BEIIECTBA 10 COCTABY, CTPOECHUIO U CBOMCTBAM,
yCTaHaBJIMBAaTh IPUYUHHO-CJIEICTBEHHBIE CBA3UM MEXAY JaHHBIMU
XapaKTepPUCTUKAMU BEILIECTBA;

* PAaCKpBIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHA «aTOM», MNP
«MOJIEKYJa», «XUMHUYECKHUU DIIEMEHT», «IIPOCTOE BEILECTBOY, «CIOKHOE
BEILIECTBO», «BAJICHTHOCTHY, UCIIOJIb3Ys 3HAKOBYIO CHCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEHIIMX BEUIECTB C MOMOIIBIO
XUMUYECKUX (OPMYJT M CYIIHOCTh XUMHUYECKHUX PEAKIUN C TOMOIIBIO
XAMHUYECKUX YPaBHECHUM;

* BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYKO MacChl
BEILIECTB, a TAKXXE€ MAaCCOBYK JOJII0 XMMHYECKOIO »JJIEMEHTa B
COEMHEHUSX JJISl OLCHKH UX MPAKTUYECKOW 3HAYNMMOCTH;

* CPaBHUBATh I10 COCTAaBY OKCHUJIbI, OCHOBAHUs, KUCIIOTBI, COJIU;

* KJIaCCU(UIIMPOBATH OKCUIBI U OCHOBAHUS 1O CBOMCTBAM, KHCIOTHI
Y COJIM IO COCTaBY;

* ONUCHIBATh COCTaB, CBOWCTBA W 3HaueHUEe (B TIPUPOJE H ey
MPaKTUYECKON JEATENBHOCTH YEIO0BEKa) MPOCTHIX BEIIECTB — KUCIOPOAa
Y BOJIOPO/IA;

* 1aBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY XUMUUYECKUX DIIEMEHTOB U
BaXHENIINX COeTMHEHNHN €CTECTBEHHBIX CEMENCTB MICJTOUYHBIX METAJJIOB
U TaJIOTEHOB;

* OJIL30BATHCS JTAOOPATOPHBIM O00OPYTOBAHUEM W XHUMHYECKOU Cnf
MOCYAOM;

* 2PAMOMHO obpawamucs
8eUeCmeamu 8 NOBCEOHEBGHOLL JCUSHU,
* 0CcOo3HaBaMb HeoOx00uMocmy
COONIOOEHUANDABULIKONOSUUECKU
0e30nacHo2o nogedeHus: 6 OKpyHcaouel]
UpPOOHOU cpeoe;

g

* NOHUMAMb cMbICT u
Heo0X00UMOCHmb cobniooenus
npeonucauui, npeonazaemvix 8
UHCIMPYKYUAX 1O UCNONIb308AHUIO

JleKkapeme, cpeocms Obimoeol XuMuu u
op.;

* UCNnoIL308amb  NPUOOPEmMEHHbIE
Knouesble  KOMNeMmeHmHOCmu  npu
6bINOJHEHUU UCC1e008amMenbCKUX

NPOEeKmo8 No U3VUEeHUr CBOLCMS,
€cnocobo8 nomyyeHus U pacno3HABAHUS
ecma,

* pazeueamv  KOMMYHUKAMUBHYIO
KOMNeMmMeHMHOCMb, UCNOIb3Ys CPeOCmBd
VCMHOU U NUCbMEHHOU KOMMYHUKAYUU
npu pabome ¢ mexkcmamu y4eOHUKAa u
OONOJIHUMENbHOU umepamypot,
DABOUHBIMU MAOIUYAMU, NPOSGIANMb
20MOBHOCMb K YBANCEHUIO UHOU MOUKU

® IPOBOAUTE HECIOXKHBIC XHUMHYCCKUC OIIBITBI U Ha6J'IIO,Z[CHI/I$I 3a

3penus npu 06CyIHCOeHUU pe3)Ibmamos




M3MECHEHHMSIMH CBOMCTB BEIIECTB B IPOIECCe HX HPEBpPAICHHIA;
coOyoiaTh TpaBWJIa TEXHUKU OE30MAaCHOCTH TpU IPOBEACHUHU
HaOJIOICHU U OIBITOB;

* pa3IM4aTh SKCIEPUMEHTAIBFHO KHUCIIOTHI W IIENOYH, MOIB3YICh XI
MHINKaTOPaMH;0CO3HaBATbHEOOXOIUMOCTD  COOJTIOACHUS mep
0€30MacHOCTH IIPU OOPAIIEHUH € KUCIOTaMU U IIEI0YaMH.

BbINOJIHEHHOU Pabombl,

* 00bEKMUBHO oyenusams
ungpopmayuro 0  eewecmsax  u
MUYECKUX NPOYeccax, KpumudecKku
OMHOCUMbCSL K NCeBOOHAYYHO
ungopmayuu, HedobpocosecmHoll

pexiame, Kacaoujeucs Ucnoib3068anus
PA3TUYHBIX GeUeCE.

Ilepuonnyecknii 3aK0H U NepuoANYecKas cucTreMa XuMuueckux 3j1eMeHToB JI. . Menneneesa. Ctpoenne

BelllecTBAa

K koHIty 9 Kinacca y4eHUK HayduTCA:

* KJJaccU(UUUPOBaTh XUMHMYECKHE 3JIEMEHThl Ha MEeTalbl,
HEMETaJIIbI, 3JIEMEHTBI, OKCHUIBI M THAPOKCHIBI KOTOPBIX aM(OTEPHBI, 1
UHEPTHBIE 3JIEMEHTHI (Ta3bl) 17151 OCO3HAHUS BaXKHOCTHU YIOPSIIOYEHHOCTH
Hay4HBIX 3HAHUN;

* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona JI. . Menzeneesa;

* ONIMCBIBATh U XapaKTEPHU30BaTh TAOINYHYIO (POPMY EPUOANUECKOM
CUCTEMBI XUMUUYECKHUX DJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SI/IEP U PACIIPEIECIICHUE YNCTIa
3JIEKTPOHOB II0 JJIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHMX JJIEMEHTOB
MaJibIX IEPUOIOB IIEPUOINYECKON CUCTEMBI, a TAKKE KaJIMs U KaJIbLUs;

* pa3jauyaTh BUABl XMMHUYECKOH CBSI3M: MOHHYIO, KOBAJIEHTHYIO CU(
MOJISIPHYIO, KOBAJIECHTHYIO HETIOJSPHYIO U METAIINYECKYIO;

* U300paxxaTh JJIEKTPOHHO-UOHHBIE bopmyJibl
00pa30BaHHBIX XUMUYECKUMHU CBSI3IMU Pa3HOTO BHUJIA;

* BBISBJISTh 3aBUCHUMOCTH CBOMCTB BELIECTB OT CTPOCHHUS UX
KPHUCTAJUIMYECKUX PEMIETOK: HMOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX,
METAIIIMYECKHX;

* XapaKkTEepU30BaTb XUMHYECKHUE IJIEMEHTHI U UX COEAVHEHUS HA OCH
MOJIO’KEHUS AJIIEMEHTOB B MIEPUOJINYECKOM CUCTEME U 3AKOHA KAK OOHO20 U3
0COOEHHOCTEHN CTPOSHHUS UX aTOMOB;

* OIIMCBHIBAaTh OCHOBHBIE dTanbl OTKpbITUsA 1. 1. MeHneneeBbIM cogpem
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BCIICCTB,

MNEPUOANYCCKOro 3aKOHa U HGpPIOI[PI‘IGCKOﬁ CUCTEMBI XUMHNYCCKHUX MEXHUKU.

K xonyy 9 knacca ywenux nonyuum

IMOJCHOCNTb HAYUYUMbCAL:
® OCO3Haeambv 3HA4YeHue
meopemudecKkux SHAHUU ons
npaxmu%cxoﬁ dessmenbHoOCmu
yejnoeekda,

* OnuUCHIBaAMb U3VUEHHbIE 00BEeKMbl
KaKcucmemul, (PUMEHASN02UKY
CUCTMEeMHO20 aHANU3A;

* NPUMEHAMb 3HaHUs 0
3AKOHOMEPHOCMAX nepuoouyecKot
membl XUMUYECKUX D]IeMEeHMOo8 OJisl
00vsACHeHUsL U NPedBUOeHUsl CBOUCME
KOHKDEMHbIX 8eUjecme,

* pazeusamo uHgopmayuouHyIo
KOMNEmeHmHoCms nocpeocmeom
yenyonemuss  3Hamuti 00  ucmopuu
CMAHOBNIeHUs XUMUYECKOU — HAYKU, eé
DEHBIX NOHAMUL, NEPUOOUYECKO20 OCHOBE
8AdACHEUUIUX
3aKOHO8 Npupoobl, a MmaKxice o
CHHBIX 00CTMUICEHUAX HAYKU U

AJIEMEHTOB, JKU3Hb U MHOTOOOPAa3HYIO HAYYHYIO IeATEIHHOCTh YUYEHOTO;




* XapaKTEepU30BaThb HAydyHOE W MHPOBO33PEHYECKOEC 3HAYCHUE
MEePUOIUYECKOr0 3aKOHA U TMEPUOJUYECKOM CHCTEMBl XHUMHYECKUX
snemenToB 1. Y. Menaeneena;

* OCO3HABATh HAy4YHbIE OTKPBITHS KaK pe3yibTaT JUIMTEIbHBIX
HaOJIFOZICHUH, OMBITOB, HAYYHOU IMOJEMHUKH, MPEOAOJCHUS TPYAHOCTEH H
COMHECHHUIA.

MHuoroo0pa3ne XuMH4€eCKHX peakuui

K xonny 8 kiacca yueHuK HayuuTcs:
* 00BSACHATH CYTh XHMHUYECKUX MPOILECCOB U HMX MPUHIUIHUAIBHOE
OTJIIMYHUE OT (PU3HUECKUX;
* Ha3bIBaTh MIPU3HAKU U YCIOBUS MIPOTEKAHUS XUMHUECKUX PEAKIIU;
* YCTAHABIIMBATh NPUHAIICIKHOCTh XHUMHYECKOW PEAKIHUA K COKP
onpeAenéHHOMY THITY IO OTHOMY U3 KJIaCCU(UKALMOHHBIX MPU3HAKOB:
1) mo yucmy ¥ COCTaBy MCXOAHBIX  BEHIECTB M IPOJYKTOB pPEAKIUH
(peakuuu COeIMHEHHMsI, Pa3lIOKEHHUs, 3aMelIeHus U oOMeHa); 2) Mo
BBIJICIIEHUIO FJTH TTOTJIOMICHUIO TETUIOTHI (PEaKIK YK30TEPMHUECKHUE U
SHIOTEPMHUECKHE); 3) M0 U3MEHEHUIO CTETIEHEH OKUCIIEHUS] XUMUYECKHX]
3JIEMEHTOB(PEAKIIMUOKUCINTEIbHO-BOCCTAHOBUTEIILHBIE); 4) o
o0paTUMOCTH mpoiiecca (peakiuu oopaTUMbIe 1 HeOOpaTHUMBbIE);
* Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEaKITHii;
* Ha3bIBaTh (bakTophl, BIUSIOINIME HA CMEIIEHHWE  XUMHUYECKOT(
paBHOBeCHS;
* COCTaBJISATh YPaBHEHHUS AJIEKTPOIUTHYECKOM TUCCOIMALINU KUCIIOT),
LIEJI0YEH, COJNEH; IOJHBIE M COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINY
0o0MeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA;
* IPOTHO3HPOBATH OPOAYKTHl ~ XUMHYECKHUX  PEaKIHi 1o
¢dopMynaM/Ha3BaHUSAM HCXOJAHBIX BEIIECTB; ONPEAETATh HMCXOHBIO
BEIIECTBA 10 (POpMyIIaM/Ha3BaHUSM MPOTYKTOB PEaKITIH;
* COCTaBIIATh YpaBHEHHUS  peaKiHii, COOTBETCTBYIOIIUX
MOCTICIOBATEIPHOCTH  («IIETIOUKE») MPEBpAIICHU HEOpPraHMYECKHUX
BEIIIECTB Pa3IMYHBIX KJIACCOB;
* BBISIBIISITh B nporecce AKCIIEPUMEHTA
CBU/IETEJILCTBYIOIIHME O MPOTEKAHNH XMMUYECKON peaKIni;

MIPU3HAKH,

K xonyy 8 knacca yuenux nonyuum
B03MONCHOCHb HAYYUMbCSL:

* COCMABAms  MOAEKYAAPHbLE
NOJHble  UOHHbIE  YPAGHEHUs.

AUEHHBIM UOHHBIM YPABHEHUAM,

* IPUBOOUMb  NpUMeEpPbL  pPearKyuil,
NnOOMBEePAHCOAOUUX cyujecmeosaHue
83AUMOCBA3U MeNHCOY  OCHOBHLIMU
KAACCAMU HEOP2AHUYECKUX 8eUeCmE;

* IPOCHO3UPOBAMb  Pe3yIbmManvl

6030elCmaUs pa3TuYHbIX PaKmopos Ha
usMeHeHue CKOPOCMU  XUMUYECKOU
peaxyuu,

* IPOCHO3UPOBAMb  Pe3yIbMAanvl

6030€lCmaUs pa3TuYHbIX PaKmopos Ha
CMeWeHUe XUMUYECKO20 PABHOBECUSL.

u
no

* IPUTOTOBJISITh ~ PACTBOPBI C OMNPENEIEHHOM MaccoOBOM  J0JIEH




pPacTBOPEHHOIO BEILIECTBA;

* ONPEACNATh XapakKTep Cpelbl BOJHBIX PACTBOPOB KUCIOT U
Hiesouei Mo M3MEHEHUIO0 OKPACKU HHJIUKATOPOB;

* IPOBOJUTH KaYECTBEHHbIE PEAKIIMHU, TOATBEPKIAIOIINE HATTUYHE B
BOJIHBIX PacTBOpax BEUIECTB OTAEIbHBIX KATHOHOB U AHHOHOB.

MHuoroo0pa3ue BelecTn

K xoHny 9 knacca yueHUK HAy4nuTCA:

* OIPEJENSTh NPUHAATIEKHOCTh HEOPTraHUYECKUX BELIECTB K OJHOMY
U3 W3YYEHHBIX KJIACCOB/TPYNI: METAUIbl M HEMEeTaJlbl, OKCH]BI,
OCHOBAaHMU, KHCIIOTBI, COJIH;

* COCTaBJISATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIIPEACIATh BAJICHTHOCTh W CTEIEHb OKHUCIICHMS JJIEMEHTOB B
BELIECTBAX;

* COCTaBIATH()OPMYIBIHEOPTAHUICCKUXCOSTUHEHUITIO  UIU BOCCMAH(
BaJICHTHOCTSIM M CTENEHSAM OKHCIIEHHs JIEMEHTOB, a TaKXKe 3apsaaM
MOHOB, YKa3aHHBIM B TaOJMIlE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U
COJIeH;

* 00BSICHATH3aKOHOMEPHOCTUU3MEHEHH AP H3UUECKUXH
XMMHUYECKHX CBOMCTB MPOCTHIX BELIECTB (METAIJIOB U HEMETAJUIOB) U UX
BBICIIUX OKCHJOB, 0Opa30BaHHBIX AJIEMEHTAMU BTOPOTO U TPETHETO
IIEPUOJIOB;

* Ha3bIBaTh OOLIME XUMUYECKHE CBONCTBA, XapaKTepHbIE ISl TPy
OKCHJIOB: KHCIJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIME€ XUMHUYECKHE CBOWMCTBA, XapaKTepHble s U
KaKIO0r0 U3 KJIAaCCOB HEOPTaHWYECKUX BEILIECTB: KHUCIIOT, OCHOBAaHUH,
coJIei;

* IPUBOJIUTh TPUMEPBI PEAKIUM, MOATBEPKAAOINUX XUMUYECKUE
CBOMCTBAa HEOPraHMYECKHUX BELIECTB: OKCUJOB, KMCIOT, OCHOBAaHUN U aMMu
COJICH;

* OIIPEAEIIATh BEMIECTBO-OKUCIUTEIND U BEIECTBO-BOCCTAHOBUTEIND B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUAX;

* COCTaBJIATh OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIM OanaHc (1 uad
M3YYEHHBIX PEAKIUi1) 110 MPEATOKEHHBIM CXEMaM pEaKLnii;

K konyy 9 knacca yuenux nonyuum
B03MONCHOCIb HAYUUMBCAL:
* NPOCHO3UPOBAMD Xumuueckue
ceoticmea eewjecme Ha OCHOBE UX
cocmasa u Cmpoenust;

* NPO2HO3UPOBAMb  CNOCOOHOCMb
sewjecmea NposGiAms  OKUCTUMENbHbIe
sUmMenbHble CEOUCMEA C
Vuémom cmenenell OKUCTIeHUS.
9NeMEHMO8, 8XOOAWUX 8 €20 COCMA8;

* GLIAGIIAMD cyujecmeogaHue
2eHeMUYEeCKol  83AUMOCEA3U  MedHCOY
gewecmeamu 8  pady:  npocmoe

sewecmeo — OKCUO — 2UOPOKCUO —
conb,

* Xapakmepuzoeambu ocobvle
CBOUCMBA KOHYEHMPUPOBAHHBIX CEPHOLL
130MHOU KUCTOM,

* IPUBOOUMb NPUMEPLL  YPAGHEHUT
peaxyuti, Jledxcauyux 8 ocHoge
NPOMbBIUUIEHHBIX CNOCO008 NONYYeHUs
1K, CePHOU KUCTIOMbl, YY2YHA U
cmanu;

* onucvieams Qusuueckue u

Xumuyeckue npoyeccwl, AGIAIOUUECs
Mbl0  Kpy2080poma eeujecms 8
npupooe;

* IIPOBOANTH Ha60paTOpHBIC OIIBITHI, ITIOATBEPKAAOINE XUMUYCCKUE

® Op2aHU306b16AMND, I’lpO@O()qub




CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHNYCCKUX BCILICCTB,

* IPOBOJIUTH J1A0OPATOPHBIE OMBITHI MO TOJIYYECHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB: BOAOPOAA, KHCIOpPOJA, YIVIEKHUCIIOro rasa,

aMMHaKa; COCTAaBJIATb YPABHCHHA COOTBCTCTBYIOIINUX peaKuHﬁ.

Vuenuueckue npoexmol
UCCIe008aAHUI0 ceolicme
UMenWuUx  BadCHOE
3HAYeHue.

YYEBHO - TEMATHYECKHWH IIJTAH

8 kiacc.
Kosnue | B TOM uncie:

Conepxanue IporpaMmbl CTBO nabopaToOpHbIE | MPAKTHUYECKUE KOHTPOJIbHBIC
4acoB OTIBITHI paboThI paboThI

Bgrenenne 4

Tema 1. ATOMBbI XHMHYECKHX dJeMenTos |9 1

Tema 2. IIpocTble BemecTBa 6 2 1

Tema 3. CoequHeHus] XMMHYECKHUX 14 7 1

3JIEMEHTOB

Tema 4. U3meHeHuUsI, TPOMCXOASIIIHE C 10 2 1

BeleCTBAMH

Tema 5. IIpaktukym 1. [Ipocreiimue 5 5

onepaiuu ¢ BeecTBOM

Tema 6. PacTBopenue. PacTBopbl. 12 7 1

CBO0iiCTBa PaCTBOPOB 3J1EKTPOJIUTOB

Tema 7. llpakTukym 2. CBoiicTBa 4 4
PACTBOPOB YJIEKTPOJIMTOB

Peseps 4 1
68 18 9 6

9 kJy1acc

BBenenne. O0masi xapakTepucTuKa 10 7 1

XHMHYECKHX JIEMEHTOB M XUMHYECKHX

peaxumii. Ileppoanuecknii 3aKoH 1

IMeproauyeckasi CHCTEMAa XHMHYECKHX

3jiemeHTOB JI. . MenpnesieeBa

Tema 1. MeTajuibl 14 8 1

npakmuvecKkoeé,




Tema 2. IlpakTuxym 1. CBoiicrBa 2 2
METAJJIOB H MX COCTMHEHH I

Tema 3. Hemera/Libl 23 5 1
Tema 4. IIpaktukym 2. CBoiicTBa 3 3

COeIMHEHHIi HEMETAILIOB

Tema 5. OpranuyecKkue CoeHHEHHS. 10 3 1
Tema 6. O6001enue 3Hanuii mo xumuu | 6 1

3a Kypc 0cHOBHOM mKkoJbl. Ilonroroska
K roCyJapCTBEHHOM UTOTOBOI
arrectauuu (I'A)

68 23 5 5

COAEPXAHUE YYEBHOI'O IPEIMETA
8 kiace
(2 4 B HEgemnto, Bcero 68 u)

Beenenue (4 1)
IIpenmer xumun. Bemectsa. [IpeBpaienus Bemects. Posib XuMuM B )KU3HN 4yenoBeka. KpaTkue cBeieHus 1o NCTOPUH pa3BUTHsI XUMUU. OCHOBOIIOJIOKHUKH
OTE€YECTBEHHON XMMHUHU. 3HAKH (CUMBOJIbI) XUMHUECKUX 35ieMeHToB. Tabnuna /. 1. Menaeneesa. Xummnueckue popmynbl. OTHOCUTENbHAS aTOMHAs U MOJIEKY-
JsipHast Maccel. MaccoBast 10JIs 2JIEMEHTa B COEAMHEHUH

JemoncTpaumu. 1. Mozenu (mapocrepxuenbie u CTioaptra— bpurie6a) pa3inuHbIX MPOCTHIX U CIOKHBIX BemiecTB. 2. KoJuiekius CTeKITHHOW XMMUYECKOH MOCy/bl. 3.
Kosexkuus MatepranoB v U3A€IMi U3 HUX HA OCHOBE alioMuHUs. 4. B3anmozelicTBre MpaMopa ¢ KUCJIOTONH ¥ TIOMYTHEHHE U3BECTKOBON BOJIBI.

IIpeaMeTHBIE pe3yJbTAThI 00yUeHH S
VYyamuiicst 10JKeH ymems.
®  JCIIOJB30BaTh IIPU XaPAKTEPUCTUKE BEUIECTB MOHITUS: «aTOM», «MOJIEKYJIa», «XUMUYECKUHN JIEMEHTY», «XUMUUYECKUN 3HAK, UM CUMBOJD», «BEUIECTBOY, KIIPOCTOE
BEIIECTBOY, «CJI0YXKHOE BEIIECTBOY, «CBOMCTBA BEIIECTBY, «XUMUUYCCKUE SIBIICHUMY, «(DHU3HMUECKUE ABICHUD», «KOIDPUIIMEHThI», «MHICKChI», «KOTHOCUTEIIbHAS aTOMHAas
Macca», «KOTHOCUTENbHASI MOJIEKYIISIPHAS MAcCay, «MAacCoBast OIS DJIEMEHTA;
®  3HATh: MPEIMETHI H3YYCHHUS €CTECTBEHHOHAYYHBIX JUCIUIUIMH, B TOM YUCIIe XUMUH; XUMrdeckue cuMBoiiel: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,
VX Ha3BaHUA W MPOU3HOIICHHE; KIACCU(HUIIMPOBATH BEIIECTBA 110 COCTABY HA MIPOCTHIE U CIIOXKHBIE; Pa3lINYaTh: TEJIa ¥ BEIIECTBA; XUMUYECKHUN IIEMEHT U IPOCTOE
BEIIIECTRO;
®  ONHCHIBaTh: POPMBI CYIIIECTBOBAHHMSI XUMHUECKUX 3JICMEHTOB (CBOOOIHBIC aTOMBI, POCThIC BEIIECTBA, CIIOXKHBIC BellecTBa); TadauuHy0 Gopmy [leproanyeckoit
CUCTEMBI XUMUYECKHX 3JICMECHTOB; MOJIOKEeHHE diieMeHTa B Tabmutie . . MeneneeBa, UCTIONB3Ys IOHATHUS «IIEPHO», «TPYIIIIAy, «TIaBHAS MOATPYIIIa», «1000YHAsT
TIOATPYTINa»; CBOMCTBA BEIIECTB (TBEPIBIX, JKHIKHUX, Ta3000pa3HBIX);
®  OOBICHSTH CYyITHOCTh XUMUYECKHX SBICHUHN (C TOUKU 3PCHHUS ATOMHO-MOJICKYJISIPHOTO YYCHUS) U UX MPUHIUITUAIBHOE OTIINYKE OT (PU3MUSCKUX SIBICHUH,



XapaKTepU30BaTh: OCHOBHBIC METOIBI H3Y4YCHHsI €CTECTBEHHBIX TUCIMIUTHH (HAOIIOIeHHE, SKCIIEPUMEHT, MOJICIMPOBAHKE); BENMIECTBO TI0 €ro XUMHUIECKO# (hopmyrie
COTJIACHO IJIaHY: KaYeCTBEHHBINM COCTaB, THII BENIECTBA (TIPOCTOE WU CI0XKHOE), KOJTMUSCTBECHHBIN COCTaB, OTHOCHTEIbHASI MOJICKYJISIpHAS Macca, COOTHOILIEHUE MacC
3JICMEHTOB B BEII[ECTBE, MACCOBBIC JIOJU 3JICMCHTOB B BEILECTBE (IS CIIOXKHBIX BEIIECTB); POJIb XUMHHU (TIOJIOKHUTEIBHYIO U OTPHUIIATSIIEHYIO) B )KU3HU Y€JIOBEKa,
apryMEHTHUPOBATh CBOE OTHOIICHUE K 3TOH Mpobiieme;

BBIYUCIISITH OTHOCUTENLHYIO MOJICKYIISIPHYIO MACCY BEIIECTBA ¥ MACCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHUSX;

MPOBOJIUTH HAOIOJICHUSI CBOMCTB BEIIECCTB U SIBJIICHHA, POUCXOIAIINX C BEIECTBAMH;

COOJTIOIaTh TTpaBMIIa TEXHUKH O€30MTaCHOCTH TIPH TPOBEACHUHN HAOI0IEHUH 1 Ta00paTOPHBIX OITBITOB.

MeTtanpeaMeTHbIe pe3yJabTaThbl 00yYeHHs
Yyamuics T0JDKeH yMems.

OHpC,I[eJ'IHTB HpO6J’ICMBI, T. C. yCTaHaBJ'II/IBaTB HCCOOTBCTCTBHUC MG)KI[y JKCJIacMbIM U HGIZCTBHTGHLHBIM;

COCTABJIATH CJ'IO)I(HHﬁ IIaH TCKCTA,

BJIAACTh TAKHUM BHAOM H3JIOKCHUS TCKCTA, KaK IIOBECTBOBAHUC, T1I0 pYKOBO,I[CTBOM y‘II/ITeJ'ISI HpOBO,Z[I/ITI: HCHOCpeHCTBeHHOe Ha6J'IIO,I[eHI/IC;

MOJT PYKOBOJICTBOM YUUTEIST OPOPMIIATH OTUET, BKIFOYAIOIINH ONMCaHNe HAOIIOJICHHS, €TO Pe3yIIbTaTOB, BEIBOJIOB;

HCITIOJIB30BaTh TaKOﬁ BU MBICJICHHOI'O (I/IILCaJII)HOFO) MO)Z[CJ]I/IpOBaHI/IH, KaK 3HAKOBOC MOI{CJII/IpOBaHI/IC (Ha an/IMepe 3HAKOB XUMHUYCCKHUX BHCMCHTOB, XUMHUYCCKHUX
bopmyn);

WCTIOJIB30BaTh TAKOH BHUI MAaTEPHUATLHOTO (TIPEIMETHOTO) MOICTUPOBAHIS, KaK (pr3mueckoe MOIeTUpoBaHue (Ha MpUMepe MOJECITUPOBAHMUS aTOMOB U MOJIEKYI);
nonyanL XI/IMI/I‘IGCKyIO HHq)OpMaHHIO nu3 pa3J'II/I‘IHLIX HCTOYHHKOB, OHpe,I[CJ'ISITB O6’[>6KT " aCIICKT aHaJIn3a U CHHTEC3a, onpez[en;m, KOMITIOHCHTBI 06’LGKT8, B COOTBCTCTBUHU
C aCIICKTOM aHajJIn3a U CUHTC3Aa,

OCYHIGCTBHHTB KAQUCCTBCHHOC U KOJIMYCCTBCHHOC OIIMCAHUC KOMIIOHCHTOB 06’[>eKTa;

OHpe]leJIHTI) OTHOUIICHUA 06’beKTa C IlpyrI/IMI/I O6T)eKTaMI/I; onpez[enﬂn) CyHIeCTBeHHLIe HpI/I3HaKI/I O6’LCKTa.

Tema 1. ATomMbI XuMHUUeCKHX j1eMeHTOB (9 4)

OcHOBHBIE CBE/IEHUS O CTPOCHUH aTOMOB. COCTaB aTOMHBIX SI/I€p: MPOTOHBI U HEUTPOHBI. M30TOMBI DniekTpoHbl. CTpOeHHE 3IEKTPOHHBIX 000JI0UEK aTOMOB
anemeHTOB Ne 1 — 20 B tabnuie /1. . Menaeneea. MetaMueckue U HEeMETAIJIMUECKUE CBOMCTBA AJIEMEHTOB. M3MeHeHe CBOMCTB XMMUYECKHUX 3JIEMEHTOB IO
rpynnam u nepuojam. MonHas xumudeckas cBsizb. KoBajeHTHas HenmosisipHasi XUMUYeCKas CBSI3b. DJIEKTPOOTpULiaTeIbHOCTh. KoBaneHTHas nonspHas
Xumuueckas. Metannndeckas XuMudeckas CBsi3b. BaleHTHOCTB, cTeneHb OKHucIeHus, 3aps1 noHa. KonrposabHas padora Nel «ATOMBI XUMHUYECKUX IIEMEHTOBY

JdemoHcTpaumu.

5.Mojienu aTOMOB XUMHYECKHX 3JIEMEHTOB.

6.Ilepuoamueckas cucrema xumMudeckux anemeHToB Jl. 1. Menzaeneesa (pa3nuyHbie GOpPMBI).
IIpenMeTHBIE pe3yabTaThl 00yYeHHS
Yyamuiicst 10JKEH yMemsy:

KCIIOJIb30BaTh IIPU XapaKTEPUCTUKE ATOMOB MOHSTHSI: KITPOTOHY, «HEUTPOHY, «JEKTPOHY, «XUMUUYECKUN AIEMEHT), «MAaCCOBOE YUCIIO», KA30TOI», «IJICKTPOHHBIH
CJIOM», «IHEPTETUICCKUN YPOBEHBY, «IEMEHTHI-METAILIBDY, «3JIEMEHTHI-HEMETAIIIBDY; IIPU XapaKTEPUCTUKE BEIIECTB MOHATHSI «HOHHAS CBS3bY, «HOHBIY,
«KOBAJICHTHAsI HETIOJSIPHASI CBSI3bY, «KOBAJICHTHAS MOJIAPHAS CBA3BY, «IIEKTPOOTPUIIATEIIBHOCTEY, «BAICHTHOCTDY, «METAINIMYCCKAsI CBI3bY;

OTMCHIBATh COCTaB U CTPOSHUE aTOMOB DJIEMEHTOB ¢ TIOPsIKOBEIMU HOMepamu 1—20 B [lepunonnueckoit cucreme xuMudeckux 3neMenToB J[. M. Mernneneena;
COCTaBJIATh CXEMBI PACIIPE/ICIICHUS JICKTPOHOB IO JIEKTPOHHBIM CIIOSM B DJICKTPOHHOM 000JIOUKE aTOMOB; CXEMbI 00pa30BaHMsI Pa3HBIX THITOB XUMUYECKON CBS3U
(MOHHOM, KOBAJICHTHOU, METAJUTHIECKOM);



OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB (3apsI0B SA€p aTOMOB, YHCIA 3JIEKTPOHOB HA BHEIITHEM 3JIEKTPOHHOM CIJIOE, YHCIIO
3aIOHACMBIX 3JIEKTPOHHBIX CJIOEB, PAANYC aTOMa, JJIEKTPOOTPULIATENbHOCTh, METAJNIMIECKHE U HEMETAIUIMYECKHE CBOMCTBA) B EPUOJax U Ipymnax (IJIaBHBIX
noarpynmnax) [lepuoanueckoil cuctemsl XuMudeckux 3nemeHToB . . MenaeneeBa ¢ TOuky 3peHHs TEOPUH CTPOEHUS aTOMa;

CPaBHHBATh CBOWCTBAa aTOMOB XMUMHYECKHX JIEMEHTOB, HAXOSIIUXCS B OJHOM IIEPHOJIE WITH TIIaBHOM noarpytie [leproaudeckoit cucTeMbl XUHMHYECKUX AIIeMeHTOB /1.
W. Menneneena (3apa/I0B s/iep aTOMOB, YHCIIa JJIEKTPOHOB HA BHEITHEM AIIEKTPOHHOM CJIOE, YUCIIO 3aII0THIEMbIX JIEKTPOHHBIX CIIOEB, PAIUyC aTOMa, JIEKTPOOTPHIIA-
TETHHOCTH, METAIIIMYECKHE I HEMETAIUTMUECKHE CBONCTBA);

JaBaTh XapaKTePUCTUKY XUMUYECKHX 3JIEMEHTOB TI0 UX MoJIoxkeHuIo B [leprnoaudeckoii cucreme xummudecknx 3i1emenToB /. M. MenneneeBa (XuMuueckuii 3HaK,
MOPSAAKOBBIA HOMED, IEPHUOI, TPYIITA, TOATPYIIA, OTHOCUTEIbHAS aTOMHAs Macca, CTPOSHHE aTOMa — 3aps/l siipa, YUCIIO MPOTOHOB M HEUTPOHOB B sIApe, 00IIee YHCI0
3NIEKTPOHOB, paclpeiesieHHe JIEKTPOHOB 0 IEKTPOHHBIM CIIOSIM); OMPEACIIATh THII XUMHUUECKON CBSI3H 10 (hOpMyJie BEIIECTBa; MPUBOIUTH MPUMEPHI BEIIECTB C
pa3sHBIMH TUTIAMH XUMHYECKOU CBA3H;

XapaKTepH30BaTh MEXaHW3MBI 00pa30BaHU KOBAJIEHTHOH CBsI3U (OOMEHHBIH), HOHHOHN CBSI3U, METAJNTMIECKON CBSI3H;

YCTaHaBJIUBATh NPUIMHHO-CJIICACTBCHHBIC CBA3U: COCTAB BECUICCTBA — THUIL XUMHYECKOM CBsI3U,

COCTaBJIATH (POPMYIIBI OMHAPHBIX COSTUHEHMI 110 BaJICHTHOCTH;

HAXOJIUTh BAJIEHTHOCTD DJIEMEHTOB MO (hopMyJie ONHAPHOTO COCTUHEHUSI.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHUs!
Yyamuiicst 1OJKEH yMemal.

(hopMynHpOBaTh THIIOTE3Y MO PEHICHUIO POOJIEM; COCTABIIATH IJIaH BHIMOJIHEHHST YIeOHOH 3a/1auH, pelieHus po0ieM TBOPYECKOTO M IOMCKOBOTO XapakTepa,
BBIIIOJIHEHHUS [TPOEKTA COBMECTHO C YUUTEIIEM;

COCTaBJISITh T€3UCHI TEKCTA,;

BJIaJI€Th TAKUM BUAOM M3JIOKEHHUS TEKCTa, KaK ONMCAHUE; UCIIOJIb30BaTh TAKOW BUA MBICIEHHOTO (MACaTbHOTO) MOACINPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHKE (Ha
npUMepe COCTABJICHUS CXeM 00pa30BaHUsI XUMHUYECKOH CBS3H);

WCIIOJIb30BaTh TaKOl BHUJI MaTepHAIbHOTO (ITPEIMETHOT0) MOIETUPOBAHHSI, KaK aHAJIOrOBOE MOJIETTHPOBAHHE;

WCIIOJIb30BaTh TaKOW BHJI MaTEPUAILHOTO (IIPEIMETHOT0) MOJISIIMPOBAHHMS, KaK (PU3NIECKOe MOJISMPOBaHKE (HA MPUMEPE MOJIEIIeH CTPOCHUS aTOMOB);
OTIPEJIENIATh OOBEKTHI CPABHEHUSI U ACTIEKT CPABHEHUS] OOBEKTOB; BHITIOJIHATH HETIOTHOE OJHOJIMHEHOE CpaBHEHUE,

BBITIOJHATH HEMOJHOE KOMIJIEKCHOE CPaBHEHNE; BHITIOJIHATE TOJTHOE OJHOJIMHEWHOE CpaBHEHHE.

Tema 2. IIpocToie BemecTBa (6 1)

[Tonoxenue metanos u HemeTaso B [ICXD JI.M.Menaeneesa. [IpocTeie BemecTBa-MeTalIbl (3Kee30, aTFOMUHUAN, KalbIHil, MATHUHN, HATPUM, KaJIHii).
[IpocTeie BemecTBa-HEMETAILIBI (KHCIOPO, a30T, Bepa, pocdop, yriepon), X cpaBHEHHE ¢ MeTaluilaMu. Ajutotponus. (kuciaopo, pochop, onoo). KonmnuectBo
BemecTBa. MosipHbIi 00beM ra3000pa3HBIX BEIECTB. PereHue 3a1a4 ¢ UCIOIb30BaHNEM TTOHITHH «KOJMYECTBO BEIIECTBAY», «ITOCTOSTHHAS ABOTaIpO»,
«MOJISIpHAsI Maccay, «MOJISIPHBIA 00bEM Ta30B»

KonTpoubsnas padora Ne2 «IIpocTsie BemecTBa».

JdemoHcTpaumu.

7 .TlonyyeHne 030Ha.

8.00pas31bl 0e10ro 1 ceporo 0JoBa, 6eoro u KpacHoro docdopa.

9.HeKOT0pI>I€ MCETaJJIbI U HEMETAJIJIBI C KOJIMYECTBOM BEIIIECTBA 1 Mob. MOHSIpHLIfI 06’LCM Fa3006pa3HI>IX BCIICCTB.

JlabopaTopHble ONBITHI.

1. O3HaKOMJIEHHE C KOJIJIEKITUCH METaJIJIOB.



2. O3HaKOMJICHHE C KOJUICKIIUEH HEMETAILIOB.
IIpenmeTHBIE pe3yabTaTHI 00yUeHHSA
Yyamuics 10JDKeH yMems.

WCTIONB30BaTh MPU XapaKTEPUCTHKE BEIIECTB MOHATHS: «METAIUIBI», «INTACTUYHOCTBY, «TEIIONPOBOJHOCTDY, «3IEKTPOIMPOBOAHOCTDY, «HEMETAIIIB», «AJIOTPOIHSY,
«aJIIOTPOIHBIE BUJON3MEHEHUS, MM MOAU(UKAITII;

ONMCHIBATH MOJOKEHUE IIEMEHTOB-METAIJIOB U 3JIEMEHTOB- HEMETAJUIOB B [leproanueckoii cucteme Xumuueckux anementoB 1. 1I. Menzeneesa;

KJaccu(UIUPOBATh IPOCTHIE BEIIECTBA HA METAJUIBI M HEMETAILIbI, 3JIEMEHTHI;

OIIpeNIeJIATh IPUHAAJIEKHOCTh HEOPraHMYECKHUX BELIECTB K OAHOMY M3 N3yYCHHBIX KJIaCCOB — METAJUIbl U HEMETAJUIbI;

JOKa3bIBaTh OTHOCUTEIBHOCTD AEJICHUS MPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJUIbI;

XapaKTEepru30BaTh O6HII/IC (I)I/I?)I/I‘-ICCKI/IC CBOMCTBA MCTAJIJIOB; YCTaHABJIIMBATh NPUYNHHO-CJICICTBCHHBIC CBA3U MCKAY CTPOCHHUEM aTOMa U XHUMHUYECKOU CBS3BIO B IMPOCTHIX
BEIIECTBAX — MeETajUlaX U HeMeTaax;

00BSACHATH MHOTOOOPA3He MPOCTHIX BEIIECTB TAKUM (DaKTOPOM, KaK aJUTOTPOTIHS,;

OIMCHIBATh CBOMCTBA BELIECCTB (HA MPUMEPAX MIPOCTHIX BELIECTB —- METAJIOB U HEMETAJIOB);

cOOJIFOIaTh TpaBUyIa TEXHUKH O€30TIACHOCTH MIPH MTPOBEACHUN HAOIIOACHUN U TaOOPaTOPHBIX OIBITOB;

WCTIONBb30BaTh MPU PEIICHUH PACYETHBIX 3aay MOHSTHS: «KOJMUYECTBO BELIECTBAY, «MOJbY, IIOCTOSIHHAS ABOTapO», «MOJISIPHAsI Macca», «MOJISIPHBIA 00bEM Tra3oBy,
«HOpMaJIbHBIE YCIIOBHSY;

MPOBOJMTE PACUETHI C UCIIOJIb30BAHUEM MOHATHI: «KOJIMYECTBO BELIECTBAY, «MOJISPHAS Maccay, «MOJISIPHBIA 00bEM ra3oBy, «IIOCTOSIHHAST ABOTaApPO».

MeTanpeaMeTHble pe3yabTaTbl 00yYeHUst
Yyammiics TOIKEH YMemb.

COCTaBJIATb KOHCIICKT TCKCTA,

CaMOCTOSITEIIFHO UCTIONB30BaTh HETIOCPEICTBEHHOE HAOIOICHUE; CAMOCTOSTEIIEHO 0(OPMIISITE OTUYET, BKITFOUYAIOIINI OIMMCAHUE HAOIIOISHs, €T0 PEe3YJIbTaTOB,
BBIBOJIOB;
BBITIOJIHATH MMOJTHOE KOMIUIEKCHOE CPAaBHEHUE; BBINIOJIHATH CPABHEHHUE 110 aHAJIOTHH.

Tema 3. CoenuHeHus1 XUHMHYECKHX dieMeHTOB (144)

Cremnenp okuciieHus. OCHOBBI HOMCHKIJIATYpPhbI 6I/IHapHBIX COECIUHEHUIA. OKCI/I)IBI OcnoBanus. Kucnorsl. Conau kak IMPONU3BOAHBIC KHUCJIIOT U OCHOBaHMI. AMOp(l)HLIe
N KpUCTAJNIMYCCKUEC BEIICCTBA. YucTele BemecTBa U cMecH. MaccoBas 1 o0BeMHas JOJIM KOMIIOHECHTOB B CMECCH. PaC'-IeTBI, CBA3aHHBIC C IIOHATHUEM «IOJISI.
O606H.ICHI/IC U CHCTeMaTH3alllsl 3HaHUM 110 TEME ((COCI[I/IHCHI/IH XHUMHUYCCKHUX DJICMECHTOB. KOHTpOJ’IBHaﬂ pa60Ta Ne3 ((COCI[I/IHCHI/IH XUMHUYCCKUX 3JICMCHTOB»

JdemoHcTpaumu.

10. OGpa3ubl OKCHUIOB, KACIOT, OCHOBAaHUH U COJICH.

11. Mogaenu KpUCTaUTMYECKHUX PEIISTOK XJIOpU/Ia HaTpus, anMasa, okcuaa yraepoaa (IV).

12. KucnoTHo-11en09HbIe UHANKATOPHI, U3MEHEHUE UX OKPACKHU B PA3JIMYHBIX Cpeax.

13. YHuBepcanbHBII HHIUKATOP U U3MEHEHUE €0 OKPACKH B PA3JIMYHBIX CpPEllaX.

14. Mlxana pH.

15. Monenu KpUCTaJUTMYECKUX PEIISTOK XJIOpUa HATpUs, aliMasa, rpadura, METauIoB, OKCHa YTIepoa.
16. Mopenu okcupa yriepoaa (2) u oaa.

17. Bosronka O¢H30MHOM KHUCIOTHI MIIK HadTaTuHA



JlabopaTopHble ONBITHI.

3. O3HaKOMJIEHHE C KOJUIEKIINEH OKCHIOB.

4. O3HaKOMJICHHE CO CBOMICTBAMH aMMHaKa.

5. KauecTBeHHas peakuys Ha YTIIEKUCIIBIN Tas3.

6. Onpenenenue pH pacTBOPOB KUCIOTHI, ILEJIOYH U BOJIBL.

7. O3HaKOMJICHHE C KOJUIEKIIHEH COJIeH.

8. O3HaKoMIIeHHE C KOJUICKIIMEH BEIIECTB ¢ pa3HBIM THIIOM KPHCTAJUINYECKOH PEHIeTKH.
9. O3HakoMIIeHHE ¢ 00pa3OM TOPHOH MOPOIBI.

IIpeameTHBIe pe3yabTAThI 00yUeHUSs

Yyamuiicst 10JKEeH yMemb:

UCIIOJIB30BaTh NIPU XapaKTEPUCTHUKE BEILIECTB MOHATHS: «CTETIIEHb OKUCIICHUS, «BaJICHTHOCTDY, OKCHIBD», «OCHOBAHUSY, (IIEIOUYN», «KaYECTBEHHAS PEAKLIU,
CUHAUKATOPY, KKUCIIOTHD», «KHUCIOPOACOAEPIKAIINE KHCIOTHD, «OECKUCIOPOTHBIE KHCIOTBI», KKUCIIOTHAS CPEiay, «ILEI0OUHAs Cpeay, «KHeUTpanbHas Cpeiay, «IIKana
pH», «conuy, «amopdHbIe BEIECTBa», KKPUCTAIIMUECKUE BELIECTBAY, «KPUCTAJUINYECKAs PEIIETKA», «MOHHAS KPUCTAIUINYECKAs PEIIETKay, «aTOMHAs
KpHCTAIUIMYECKask PELIETKA», «MOJIEKYIISIpHAs KPUCTAIMYECKAs. PELIETKaY, «METAJUINUECKasi KPUCTAJUIMIECKAs PEIIETKA, «CMECH;

KJ1accu(pUIMPOBaTh CI0XKHBIE HEOPIaHUYECKUE BEIIECTBA 10 COCTaBY Ha OKCH/IbI, OCHOBAHMS, KUCJIOTHI U COJIM; OCHOBAaHMUSI, KUCIIOTHI M COJIM MO PACTBOPUMOCTH B BOJE;
KHCJIOTHI [0 OCHOBHOCTH M COJCPKAHUIO KUCIIOPOAA;

OIIpEaeIATh IPUHAAJICKHOCTh HEOPTaHUIECKHUX BELIECTB K OHOMY U3 U3yUEHHBIX KJIACCOB (OKCHIBI, JIETY4YHE BOAOPOIHBIE COEIMHEHNUS, OCHOBAaHMS, KUCIOTHI, COJIN) MO
opmyae;

OIMCHIBATh CBOMCTBA OTIENBHBIX IPEACTAaBUTEIEH OKCHA0B (Ha MPUMEPE BOBI, YTIIEKHUCIOr0 ra3a, HeraleHo! U3BECTH ), JIETYYHX BOJOPOIHBIX COCTUHEHUM (Ha
MIpUMepe XJIOPOBOIOPO/ia MU aMMHaKa), OCHOBAHUH (Ha MpUMepe THAPOKCHIOB HATPUS, KUl U KaJIbIH ), KUCIOT (Ha MpUMEpPEe CEPHOM KUCIIOThI) U coylel (Ha mpuMepe
XJIOpHJ] HATPHs, KapOoHaTa KalbIus, (hocdara KaabIlus);

OTIpEIETISATh BAJIGHTHOCTh U CTETIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBIATH (HOPMYJIBI OKCHIOB, OCHOBAHU, KUCIIOT U COJIEH 110 MITICHTHOCTSIM U CTEHCHSM OKHCIJICHHS JJIEMEHTOB, a TAKXKE 3apsi/laM HOHOB, yKa3aHHBIM B TaOJuIe
PacTBOPUMOCTH KHUCIJIOT, OCHOBaHHI U COJIeH;

COCTaBJIATh Ha3BaHMS OKCHIOB, OCHOBAHUM, KUCIIOT U COJI€H; CpaBHUBATh BaJICHTHOCTh U CTETIEHb OKHCIIEHHS; OKCHbI, OCHOBAaHHUAA, KUCIIOTHI U COJIM MO COCTAaBY;
UCIIOJIb30BaTh TaOJIUILy PACTBOPUMOCTH JUIsl ONIPEEIICHUS pac- MIOPUMOCTH BELIECTB;

YyCTaHaBJIMBATh TCHETHYECKYIO CBSI3b MEXKILy OKCHJIOM M THIPOKCHIIOM U HA00OPOT; MPUUMHHO-CIICACTBEHHBIE CBSA3M MEXIY CTPOCHHUEM aTOMa, XHMUYECKOH CBSI3bI0 U
THUTIOM KPUCTAJUTMYECKON PEIIeTKH XUMHUIECKIX COEIMHEHUH;

XapaKTepU30BaTh AaTOMHBIE, MOJIEKYJISIPHBIE, HIOHHBIE METAIMYECKHE KPUCTAIUINIECKHE PEILIETKH; CPEAY pacTBOpa C MOMOIIBIO MKkl pH;

MIPUBOANTH MTPUMEPHI BEIIECTB C PA3HBIMH TUIIAMH KPUCTAJUTMYECKOW PEIIETKH;

MPOBOJIMTH HAOJIOJICHNUS 32 CBOMCTBAMH BEIICCTB U SIBIICHHUSIMU, IPOUCXOISIIIUMHE C BEIECTBAMH;

coOJII0IaTh TIpaBUIIa TEXHUKH 0€301acCHOCTH MIPY TPOBEJCHUU HAOIIOICHUH U OTIBITOB;

WCCIIEIOBAThH CPEy PAcTBOPa C MOMOIIBI0 MHINKATOPOB; SKCIIEPIMEHTAIBHO Pa3INyaTh KUCIOTHI U IIEJI0UH, MONb3YACh HHANKATOPAMHU;

WCTIONB30BaTh MPU PELICHUH PACUETHBIX 3aay MOHITUS «MacCco- Hasl JA0JIS DJIEMEHTA B BEIIECTBEY», «MacCcOBasl 10JIsl pACTBOPEHHOI'0 BELIECTBAY, «00bEeMHast OIS
ra3o00pa3HOTO BELIECTBAY;

IPOBOJUTH PACUEThl C UCIIOJIb30BAHUEM IOHATUI «MaccoBasi 10JIs 3JIEMEHTA B BEILIECTBE», «MAccoBasi 10JIs1 pACTBOPEHHOTO BELIECTBA», «00bEeMHAs 10 Ia3000pa3HOro
BEILIECTBAY.

MeranpeaMeTHbIe pe3yabTaThl 00yIeHHS

Vyamuiics TomKeH ymems.



®  COCTaBJISITh HA OCHOBE TEKCTa TaOIHUIIBI, B TOM YHCIE ¢ TpuMeHe- 1T HeM cpeacts M KT;
MOJT PYKOBOJICTBOM YUUTEIISI TPOBOAUTE OIIOCPEAOBaHHOE HAOIIOICHHE;

® 1107 PyKOBOACTBOM YUHTENS O(hOPMIISTH OTYET, BKIFOUAIOIIIH OMICaHNE IKCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BRIBOJIOB;

®  OCYIICCTBJIATh UHAYKTUBHOE 0000IIeHUE (0T SAMHUYHOTO JOCTOBEPHOIO K O0IIIEMY BEPOSITHOCTHOMY), T. €. ONPEJICINIATh OOIIHMEe CYIECTBCHHBIC MPU3HAKH JIBYX U OoJiee
00BEKTOB U (PUKCUPOBATH UX B (hOpMe TIOHSATHUS HITH CYKIICHUS;

®  OCYIIECTBIATH NCAYKTHUBHOE 0000MIeHHE (TTIOABEICHHE SAMHNY- , HOTO JIOCTOBEPHOTO MOJ1 00I1Iee JOCTOBEPHOE), T. €. aAKTYAJIM3UPOBATh TIOHATHE WIH CYXXICHUE, H
OTOXICCTBJIATH C HUM COOTBECTCTBYIOIHEC CYIICCTBECHHBIC ITPU3HAKU OJJHOI'O HUJIN Goiee 06'I>CKTOB; OIIPEACIIATh aCIICKT KJ'IaCCI/I(l)I/IKaHI/II/I; OCYHICCTBJIATH KJ'IaCCI/I(l)I/IKaHI/I}O;

e 3HATHh U UCTOJIH30BATH PA3IUIHbIE (POPMBI IPEACTABICHI KIIaCCU(UKAITIH.

Tema 4. U3meHeHust, npoucxoasimue ¢ pemecrsamu (10 1)

®dusnueckue siBneHus. Pa3nenenue cmecell. XuMHUUECKHE SIBJICHUS. Y CIIOBUS M PU3HAKU MTPOTEKAHUS XUMHUYECKUX PEAKIIUNA. 3aKOH COXPAHEHHSI MACChI BEIIECTB.
XuMHuecKkue ypaBHeHHs. PacueTsl Mo XUMHUECKUM ypaBHEeHUsIM. Peakuuu paznoxxenus. [loHsTHE 0 CKOPOCTH XMMUYECKON PEaKLUU U KaTallu3aTopax.
Peakuuu coequnenus. Lenouku nepexonoB. Peakunu 3amenienus. Psjg akTHBHOCTH METaJIOB.
Peakuuu oomena. [lpaBuno bepromie . Tumsl XuMUYECKUX peaklUid Ha mpuMepe cBONCTB Bojbl. [ToHsTHe 0 ruaponuse. KontponsHas padora Ne 4 «3meHeHus,
MIPOUCXOJISIIINE C BEILIECTBAMMU
JlemoHcTpanum.

18. IIpumeps! pu3NUeCKUX SBICHMIA: a) IIaBlieHHe napaduHa; 0) BO3roHKa HOAa WM OCH30MHON KUCIIOTHI;, B) pACTBOPEHHE OKpAIIEHHBIX COJICH;

r) muddy3us AYIMUCTHIX BELIECTB C TOPSIIECH TaMIOYKHA HaKaTMBaHUS.

19. IIpumeps! xumuveckux snernii: 1) roperne maruus, gpocdopa; 0) B3anMOACHCTBHE COIMSTHON KUCIOTHI C MPaMOPOM HIIA MEIIOM; B) TIOTy4EeHHUE
ruapokcuaa Meau (II); r) pactBopeHue MOy4eHHOTO THAPOKCH A B KUCIIOTaxX; 1) B3aumojierictue okcuna meau (I1) ¢ ceproit kucnoroit nmpu
HArpeBaHUU; C) pa3ioKeHHe MepMaHraHaTa Kalius; ) pa3iokeHre epOKCHIa BOJOPO/Ia C MOMOIIBIO TUOKCHIa MapraHiia u KaTanasbl KapTodens uiu
MOPKOBH; 3) B3aMO/JICHCTBHE pa30aBICHHBIX KHCIOT C METAJIIAMH.

JlaGopaTopHbIe ONBITHI.
10. ITpokanuBaHue Meau B IJIaMEHU CIUPTOBKHU.
11. 3amemenne Meau B pactBope xjopuaa meau (1) sxemne3om.
IIpenMeTHBIE pe3yabTAaTHI 00y4eHHS
Yyamuiicst 10JKEH yMemsy:

® HCIIOJB30BAaTh IIPH XapaKTEPUCTUKE BEIIECCTB MOHATUA: K IUCTUILIALUA), KIIECPETOHKA», «KKpUCTAJIIIU3allUA», «BBIIIAPUBAHUC)), ((Q)HHBTPOBaHI/Ie», «BO3T'OHKAa, UJIN
CyOnmuManusy, «0TCTauBaHUE, «IIEHTPUDYTHUPOBAHUELY, «XUMHUECKAS PEAKITUI), «XUMUUECKOE YPABHCHHUEY, «PEAKIIUNN COCTUHECHUS, «PEAKIINH PA3I0KEHU»,
«peaKunn O6M6Ha», «pe€aKuuru 3aMCHICHU», «KPCAKIIUN HeﬁTpaJ'IPISaLIPIPI», «IK- HTCPMHUYCCKUC PCAKIIUN», «OHAOTCPMHUYCCKUEC PCAKIIUN», KPCAKIIUU IT'OPCHUS),
«KaTaJIU3aTOPhI», KPEPMEHTHD», «O0OPAaTUMBIC PEAKIIMIY», «KHEOOPATUMbIE PEAKIINNY, KATATUTHYCCKUE PEAKIIUN, * TICKATATUTHYSCKUE PEAKIIUN, KPS aKTUBHOCTH
METAILIIOBY, «TUIPOJIH3Y;
yCTaHABIUBATh NPUYNHHO-CIIEICTBEHHBIC CBSI3U MEX,Ty (PU3NUECKUMH CBOWCTBAMH BEIIECTB U CIIOCOOOM pasJielieHHs cMeceid;
OOBSICHSITH 3aKOH COXpaHC€HUA MaCChI BEIECTB C TOYKU 3PCHHUA aTOMHO-MOJICKYJIAPHOI'O YUCHHSA,;
COCTaBJIAATh YPaBHCHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBC 3aKOHAa COXpaHCHUA MaCChI BEIICCTB,
OTHMCHIBATh PEAKIIMH C TIOMOIILI0 €CTECTBEHHOTO (PYCCKOTO MIIM POTHOTO) SI3bIKA U SI3bIKA XMMUH;
KJIACCU(HUIIMPOBATh XMMHUYCCKUE PEAKIIUH 110 YHUCITY ¥ COCTaBY MCXOHBIX BEIECTB M IMIPOAYKTOB PEAKIIUHU; TEIIOBOMY 3G (EKTy; HalpaBICHUIO IPOTEKaHHUs PEaKIInu;
YYaCTHIO KaTalIn3aTopa;



®  WCHOJB30BATh TAOJIHUIYy PACTBOPUMOCTH AJISl ONIPENEICHUS BO3SMOKHOCTH POTEKAHUS PEAKIIi 0OMEHa; SIIEKTPOXUMHUUYECKHUI Pl HANPsDKEHUH (AKTHBHOCTH) METAJLIOB
JUISL OTIpEICNICHUS BO3MOXXHOCTH MPOTEKAHUS PEAKIIUi MEX Ty METaJJIaMU M BOJTHBIMHU pacTBOpa-
® MU KHCIOT U COJICH;
HAOII0OaTh U OTMCHIBATH MTPU3HAKHU M YCIOBHS TEUCHHUS XUMHUYECKUX PEAKIINH, AeTaTh BHIBOIBI HA OCHOBAHUH aHAIM3a HAOIIOIEHUH 32 SKCIIEPIMEHTOM;
® TIPOBOJUTH PACYETHI 10 XUMUUCCKUM YPaBHEHUSIM Ha HAXOXKJICHUE KOJIMYECTBA, MAacChl JIM 00beMa MPOIyKTa PEaKIUU 10 KOJIUYECTBY, MACCE WM 00BEMY HCXOTHOTO
BEIIECTBA; C UCIIOJIE30BAHMEM TTOHSATHS «IOJIS», KOT/Ia HCXOIHOE BEIIECTBO JAaHO B BHJIEC PacTBOpA C 3aJaHHOM MacCOBOH JI0JIeH pacTBOPEHHOTO BEIECTBA HITH COACPKUT
OTIPENICTICHHYIO JIOJII0 TIPUMECEH.
MeTanpeaMeTHbIe pe3yabTaThl 00yYeHust
Yyamuics T0JDKeH yMems.
®  COCTaBJISITh HA OCHOBE TEKCTa CXEMBI, B TOM YHCIIe ¢ ipuMeHenueM cpeacTB UKT;
®  CaMOCTOSATEIBHO 0(OPMIISTH OTUET, BKIIFOUYAIOIIHMIA OMMMCAHUE SKCIIEPUMEHTA, €0 Pe3yJIbTaTOB, BHIBOJIOB;
®  FCIIOJIB30BaTh TAKOW BUJ] MBICIIEHHOTO (MI€ATHPHOTO) MOICTHUPOBAHIS, KaK 3HAKOBOE MOJIEIMPOBaHUE (HA PUMEpPEe YPaBHEHHUH XUMHUYECKUX PEAKITHH);
® pasnuyYaTh 00BEM U COJEpKaHWE MOHATHHN; pa3In4aTh POJAOBOE U BUIOBOE MOHATHS, OCYIIIECTBIISTH POIOBHIOBOE OTPEAEIICHIE MTOHITHH.

Tema 5. llpaktuxym 1. [pocreiimme onepauuu ¢ Bemecrsom (5 1)

1. IlpaBuiia TeXHUKH O€30IIACHOCTH MPHU pa0d0OTe B XUMHUUECKOM KaOuHeTe. [IpreMbl oOparieHus ¢ 1abopatopHbIM 000pyIOBAaHUEM U HarpeBaTeIbHBIMU PUOOpPaMHU
2. HaGroeHue 3a ropsiiei ceeyon
3. AHanTM3 IOYBBI U BOJIBI
4. Ilpu3Hakyu XUMAYECKUX PEaKIIUH.
5. IlpuroToBieHrEe pacTBOpa caxapa U pacueT ero MacCoBOM J0JIM B pacTBOpE.
IIpeamMeTHbIe pe3yJbTAThI 00y4eHUsI
Y4ammiics TOIKEH yMemb.

e o0Opamiarbes ¢ 1abOpaToOpHEIM 000PYAOBaHHUEM M HATPEBATEILHBIMH TPUOOPaAMH B COOTBETCTBHUHY C TIPABUJIAMH TEXHHUKH 0€30TIaCHOCTH;
BBITIOJHSTH MTPOCTEHIINE PHUEMBI PabOTHI € JJA0OPATOPHBIM 000PY0BAHUEM: JTA0OPATOPHBIM IITATHBOM; CITUPTOBKOM;
Ha6fHOZ[aTB 3a CBOMICTBaMU BCUICCTB U ABJICHUAMU, IIPOUCXOAANIUMH C BEIICCTBAMU,
OTHCHIBAaTh XUMHUUECKUN IKCTIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 MITH POJIHOTO) S3bIKA U A3BIKA XUMHUU;
JCJIaTh BBIBOABI IO pE3YyJIbTaTaM ITPOBEACHHOTO SKCIICPUMEHTA,
TOTOBHUTBH PACTBOPHI C OIIPEIEIEHHON MacCOBOM J10J1€ paCTBOPEHHOI'O BELECTBA;

® IPUTOTOBHTH PACTBOP M PACCUUTATh MACCOBYIO JIOJIIO0 PACTBOPEHHOTO B HEM BEIIECTBA.
MertarpeaMeTHble pe3yabTaThl 00yUeHuUs

e YUamuiics AOJDKEH YMEemby.

®  CaMOCTOSITENILHO MCIOh30BaTh ONIOCPEIOBAaHHOE HAOIIOICH E.

Tema 6. PactBopenne. PacTBopsl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (12 1)
PactBopenue kak pusuko-xumMudeckuii mpoiecc. PactBopuMocts. TUIBI pacTBOPOB. DIIEKTpOIUTHIECKas Aucconuausi. OCHOBHBIC IMOJI0KEHUS TEOPHH DIICKTPO-
TuTHYeCKoN aucconnanuu. MonHble ypaBHeHus peakmuii . Kucinoter: kimaccudukaius u cBoicTBa B cBete. OCHOBaHMS: KilacCH(UKAIIM U CBOMCTBA B cBeTe T/
. Oxcuppl: knaccudukamnus u coiicTBa. Conn: kinaccudukamus u cBoiicTBa B cBete TO/I. ['eHeTHueckas CBA3b MEXAY KJIacCaMH HEOPTAaHHMYECKUX BEIIECTB.
Kontponbnas pabora Ne4 «PactBopenue. PactBopsl. CBOICTBA paCTBOPOB AJIEKTPOIUTOBY



Knaccudukanus xumuaeckux peakuuid. OKMCIUTEIHO-BOCCTAHOBUTENbHBIE peakiiui. CBONCTBA N3YUEHHBIX KJIACCOB BEILIECTB B CBETE OKUCIUTEIBHO-
BOCCTAaHOBUTEIJIbHBIX PEaKIUH.
JdemoncTpanuu.

20. VcnplTaHue BEMIECTB U UX PACTBOPOB HA 3JIEKTPOIIPOBOIHOCTD,

21. 3aBHCUMOCTBH JIEKTPOIIPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPAIINH.
22. JIBwXeHHe OKPALICHHBIX HOHOB B AJIEKTPUYECKOM IIOJIE.

23. B3auMoIeiiCTBIE [IMHKA C CEPOM, COAHON KUCnoTol, xiaopuaom meau (11).
24. T'openre MarHusl.

JlabopaTopHble ONBITHI.

12. B3anMoelicTBHE pacTBOPOB XJIOPUAA HATPHUS U HATpaTa cepedpa.

13. BzaumoaeiicTBre KUCIOT ¢ OCHOBaHUSMHM, OKCHaMU METaJIJIOB, METaJljlaMH, COJISIMHU.
14. Tloxy4yeHne HEpPaCTBOPUMOTO TMIPOKCHIA U B3aUMOACHCTBHE €ro ¢ KUCIOTaMH.

15. B3anmopeicTBrE MIEIIOYeH ¢ KUCIIOTaMH, OKCHIAMH HEMETAII0B, COJISIMH.

16. B3aumMojelicTBHE OCHOBHBIX OKCHIOB C KHCIOTAMHU U BOJIOM.

17. B3aumoeicTBrE KUCIOTHBIX OKCHUIOB C BOIOM.

18. B3anmopeiicTBrE COEH ¢ KUCIOTaMH, IIEI0OYaMHM, COJISIMH, METalIaMH.
IIpeameTHbIe pe3yJibTAThl 00y4eHHsI

Y4ammiics T0IKEH yMemb.

HCIIOJIB30BaTh MPU XapaKTEPUCTHUKE MIPEBPALLICHUH BEIIECTB IOHHU IISL: «PACTBOPY, «NNEKTPOIUTHYECKAS UCCOLUALNAA, «IIEKTPOIHUTED), «HEIIEKTPOIHUTED), «CTEICHb
JIVICCOIIHAIIIY, «CUIIbHBIE SJICKTPOIUTHD», «CIa0bIe STIEKTPOIUTHD», «KATHOHBI», «AHUOHBD», «KUCIOTBIY, KOCHOBAHUS, «COJIN», «MOHHBIC PEAKIIUNY,
«Hec0Je00pa3yIoLIe OKCUABD», «COJIC00Pa3yIOIINe OKCHIIBI», «OCHOBHBIE OKCHIIBI», «KHCIOTHbBIE OKCHIBD», KCPETHHE COIN», KKHUCIIbIE COJIM», OCHOBHBIE COJINY,
«TEHETHUYECKUH P, «OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUI, OKUCIUTENDY, «BOCCTAHOBHUTEND), «OKHUCIIEHUE), «BOCCTAHOBIICHUEY,;

OIMCHIBATh PACTBOPEHHE KaK (PH3UKO-XUMHUYECKHUI TPOIIECC; MILTIOCTPUPOBAThH IPUMEPAMU OCHOBHBIE MOJIOKEHHS TeOprH iek- [[lonuTrdaeckoit qucconuanum;
TeHETHYECKYIO B3aUMOCBSI3b MEKAY HEIIECTBAaMH (TIPOCTOE BELIECTBO — OKCUJA — THAPOKCHJI — COJIb);

XapakTepU30BaTh 0OIIME XUMHUECKIE CBOWCTBA KUCIOTHBIX II OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBAHUI U COJIEH C MO3ULMI TEOPHH HIIEKTPOIUTUIECKON AUCCOLNALNY;
CYIIHOCTb JIEKTPOJIMTHYECKON AMCCOLUALUN BEIECTB C KOBAJICHTHOM NOJSIPHON M MOHHOW XMMHUYECKOU CBSI3bI0; CYIIHOCTh OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIX
peakuui;

[PUBOJUTH NIPUMEPHI PEAKLMH, OATBEPKIAIOINX XUMUUECKHE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCUOB, KMCIIOT, OCHOBaHUI H COJIEH; CYLLIECTBOBAaHUE
B3aUMOCBSI3H MEXK/y OCHOBHBIMM KJIACCAMY HEOPraHUYECKUX BELICCTB;

KJIacCU(UIMPOBATh XMMUYECKUE PEAKIINH 110 «M3MEHEHHIO CTETICHEH OKMCICHHS 3JIEMEHTOB, 00pa3yIoIINX pearupyolie BEIeCcTBay;

COCTABJISITh YPABHEHUS IEKTPOIMTHYECKON AUCCOLMALMN KUCIIO T, OCHOBAHUI U COJIEH; MOJIEKYJISIPHBIE, TIOJIHBIE U COKPALllCHHbIE HOHHBIE YPABHEHUSI PEAKIIUM ¢
Y9acTHEM JJIEKTPOJINTOB; YPAaBHEHHUS! OKHCIUTEFHO-BOCCTAHOBUTENBHBIX PEAKINi, NCIIONB3Ys METOJI AJIEKTPOHHOTO OallaHCa; YPaBHEHHUS PEAKIIHiA, COOTBETCTBYIOIINX
MOCIIEIOBATENIEHOCTH («IETIOUKE) TPEeBpaIleHNil HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

OIPEJENATh OKUCIIATED U BOCCTAHOBUTENb, OKMCIIEHHE U BOC- C TAHOBJIEHUE B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINSAX;

YCTaHABIUBAaTh IPUUYNHHO-CIIEICTBEHHBIE CBI3MU: KJIACC BEIIECTBA — XMMUYECKHE CBOMCTBA BEIIECTBA;

HaOJIIOATh U OMUCHIBATH PEAKIIUH MEXKIY SJCKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOIO) sI3bIKA U SI3bIKA XUMUM;

MIPOBOJIUTEH OTIBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEILIECTB.

MertanpenMeTHbIe pe3yJIbTaThl 00yYeHHs
Yyamuiics 1OJKEH yMemn:



e  1eJaTh MOMETKH, BHIIMHCKH, IIATHPOBAHNE TEKCTA;
COCTaBIIATH JTOKJIA];

® COCTaBJITh HA OCHOBE TEKCTa rpaduku, B TOM dHcie ¢ mpuMenenrneM cpencts M KT;

®  BJAJICTh TAKMM BHJIOM M3JIOKEHUS TEKCTa, KaK PACCYKICHHUE; UCIIOIb30BaTh TAKOM BHJl MBICJICHHOTO (HMCaIbHOT0) MOJICIIMPOBAHUS, KaK 3HAKOBOE MOJICIUpOBaHHE (Ha
MpUMepe YpaBHEHUH peakluii THCCONNAIlN, HOHHBIX YPaBHEHHH PEaKIiii, MOypeaK- U OKUCIEHUS-BOCCTAHOBIICHHNS);

®  pasmuyYaTh KOMIIOHEHTHI JIOKA3aTeNIbCTBA (TE3UC, apryMEHTHI ¥ (POPMY JI0Ka3aTeNbCTRa);

®  OCYUIECTBIISTH MPAMOE UHAYKTHUBHOE JOKA3aTEILCTBO.

Tema 7. Illpaktukym 2. CBoiicTBa pacTBOPOB 3J1eKTPOIHTOB (44)
HoHHbIe peakuyu.
VYcnoBus NpoTekaHusi XUAMUUYECKUX PEAKIIUI MEXYy pacTBOPaMH JIEKTPOIUTOB JO KOHIA.
CBolicTBa KUCIIOT, OCHOBaHUH, OKCHJIOB U COJICH.
9. Pemenue sxciepuMeHTANBHBIX 3a7a4.
IIpeameTHbIe pe3yJibTAThl 00y4eHUsI
Yyamuiics 1OIKEH ymMemsy:

e oOpamarkcs ¢ 1a00paToOpHBEIM 000pyI0BaHUEM W HArpeBaTEIbHBIMU PUOOpAMH B COOTBETCTBUU C IPABUIIAMH TEXHUKH 0€30IaCHOCTH;
BBITIOJTHATH MPOCTEHIIINE MTPUEMBI OOpalleHus ¢ TabOpaTOPHBIM 000PYAOBaHHEM: JTAOOPATOPHBIM IITATUBOM, CIIUPTOBKOI;
HaOJI0aTh 3a CBOMCTBAMM BEIIECTB U SIBICHUSMH, IPOUCXOSIINMU C BEIIECTBAMU;

OTHCHIBATh XUMHUUECKHUN IKCTIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POJIHOTO) S3bIKA U SI3bIKA XHUMHU;
JIeNaTh BBIBOJBI IO Pe3yJIbTaTaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHUs!

Yyamuiics T0JIKeH yMems.

®  OIpeneNsiTh, UCXOs U3 YUeOHOH 3a71auu, HEOOXOJUMOCTh HETIOCPEICTBEHHOTO MITH ONIOCPE0BAHHOTO HAOIIOICHUS,

®  CaMOCTOATENLHO (OPMUPOBATH IPOTPAMMY DKCIIEPHUMEHTA.
Peseps — 4u

©~o

9 KVIACC
(2 4 B HEAEIMIO, BCETO 68 1)

BBez(elme. Oﬁlllafl XapaKTePUCTUKA XUMHUYECCKHUX JIEMEHTOB U XUMHNYCCKUX peaKum‘fl. Hepuozm‘lecmlﬁ 3aKOH U Hepnozmqecmm CUCTEMAa XUMHYICCKHUX IJIECMCHTOB I[.

H. Menaeaeesa (10 u)

XapakTepuCcTUKa XUMHUUECKOTO JIEMEHTa Ha OCHOBAaHUM ero nojioxeHus B [lepuoanueckoii cucreme /1. . MenzaeneeBa. AM¢poTepHble OKCHJIBI U THIPOKCUIBI .

[lepnoanueckuii 3akoH u Ilepuoanueckas cucrema /l. 1. Menzneneesa B cBeTe yueHHsI O CTpOeHUH aToma. CBONCTBA OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH B

CBETE TEOPUHU EKTPOIUTUYECKON TUCCOMAMU. XUMHUYECKasi OpraHu3alius )KUBOM 1 HeXUBOH npupoabl. Kimaccuduxaryss XuMu4eckx peakiui mo

Pa3IUYHBIM MPU3HAKAM: «UHCIIO U COCTAB Pearupyrolux BEeIEeCTBY, «TEIIoBoH 3 (eKT», «HAIpaBIEHUEY, «U3MEHEHHUE CTENEHEeH OKHUCICHUS», «ICIOIb30BaHNe

karanu3aTopoBy». [loHaTue o ckopoctu xuMuyeckoit peakiuu. Katanuzaropsl. UHTHOUTOPEI.

Kontponsnas Nel «Bpenenue. O0miast xapaKTepUCTHKa XUMUUYECKUX 3JIEMEHTOB U XUMUYECKUX peakiuii. [lepuoanueckuii 3axon u [lepuoguueckas cuctema

xuMuueckux 3semeHToB J[. . MeneneeBa»

JdemoHcTpauuu.



Mogenu aTOMOB 3JIeMEHTOB |—3-T0 IepHOA0B.
Paznuunsie Gopmer Tabnuuesl . 1.Menneneesa.
3aBHCHUMOCTb CKOPOCTH XMMUYECKOH PEaKkLUy OT IPUPOABI PEarupyoLIUX BELIECTB.
3aBHUCUMOCTb CKOPOCTH XUMHUECKOI peakiui OT KOHIEHTPAILUN pearupyoux BeIecTB.
3aBHCUMOCTb CKOPOCTH XMMUYECKOH peaklny OT IUIOMIAAN COPUKOCHOBEHUS PEarupyOIINX BeIEeCTB («KUIISIIIUHA CIOM»).
3aBHCUMOCTb CKOPOCTH XMMUYECKOH PeakLuy OT TeMIIEPaTyphl pearupyroNuX BeIECTB.
I'oMOreHHbI U reTepoTeHHbIN KaTalu3bl.
@epMEHTATUBHBIN KaTaJIn3.
. HMurunbuposanue.
JIabopaTopHbIE ONBITHI.
1. [Mony4eHnue rUIpPOKCHIA IIMHKA U UCCIIEIOBAHNE €TI0 CBOMCTB.
2. MonenupoBanue noctpoeHus [lepuoamueckoit cucteMbl XuMuieckux snementos J1. . Menneneesa.
3. 3amernieHue xeae30M Mean B pacTBope cynbdara memu (11).
4. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON peakyy OT MPHPObl PEarnpyroluX BEIIECTB Ha IPUMEPE B3aUMOACHCTBHS KUCIIOT C METAJIAMHU.
5. 3aBHCUMOCTH CKOPOCTH XMMUYECKOU PEeaKIMX OT KOHIICHTPAINY PEearupyrOIIUX BEIIECTB Ha IPUMEPE B3aNMOACHCTBHUS IMHKA C COJISTHOW KHCIIOTOHN Pa3INIHON
KOHULCHTpalHnu.
6. 3aBHCHMOCTb CKOPOCTH XUMHUYECKOH peakuyy OT IUIOIAAN CONPUKOCHOBEHUS pEarupyromuX BeIECTB.
7. PaznoxeHue nmepokcuaa BoAOpoa ¢ MOMOINbio okcuaa maprania (IV) u karanassl.
IIpeameTHbIe pe3yJbTAThI 00y4eHUsI
Y4ammiics TOIKEH YMemb.
®  HCHOJB30BaTh MIPU XaPAKTEPUCTHKE MPEBPALICHNH BELIECTB MOHATHS: «XUMHUUECKAs PEaKIMsD», «PEaKLIUU COCTUHEHUS, «PEaKuH
®  pa3JOKEHUS», «PeaKu 0OMEeHay», «PEaKIMU 3aMEIICHUS», «PEaKIUi HEUTPaTH3alnuny, «IK30TEPMUIECKUE PEAKIN», «IHIOTEPMUIECKUE PEAKIIHNY, «OOpaTHMbIE
peaKuuny, «KHeoOpaTUMBbIe PEeaKN», «OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKLINNY, «TOMOTEHHBIE PEAKIIUNY, «TeTEPOTCHHbIE PEAKLIUI», «KaTATUTUIECKUE
PeaKunn», KHeKaTaIUTUIECKUE PEAKLIUN», «TeIUIOBON 3(p(PeKT XUMHUUECKON peakun», «CKOPOCTh XUMHUYECKOH PEaKkInny, «KaTalIu3aTopy;
®  XapakKTepU30BaTh XUMHUUYECKHE 3JIEMEHTH! 1—3-T0 Mepuoa0B 1o
e ux nosioxkeHuto B Ileprnoandeckoii cucreme xumudeckux emeHToB [l. V. MenneneeBa: XUMUYEeCKUH 3HAK, TOPSIIKOBBIA HOMED, IEPUOJ, TPy, HOArPYIIIa,
OTHOCHTEJFHAsS aTOMHAs Macca, CTPOSHHE aToMa (3aps[ sipa, YUCIIO MPOTOHOB M HEUTPOHOB B e, 00IIIee YrCiIo IEKTPOHOB, paclpeieeHIe JIEKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM, IPOCTOE BEIECTBO, HOpMyJa, Ha3BaHUE U THII BBICIIETO OKCHAA U THIPOKCHUIA, JIETyYero BOJAOPOTHOIO COeIMHEHUS (1J11 HEMETAJUIOB));
®  XapaKTepH30BaTh OOLIME XUMHUYECKUE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THAPOKCH/IOB;
® [IPUBOJIUTH IPUMEPHI PEAKLMI, TOATBEPIKAAIOIINX XUMHYECKHIE CBOMCTBAa aM(OTEPHBIX OKCHUIOB U THIPOKCHIOB;
® JaBaTh XapaKTEPUCTUKY XUMHUUECKHUX PEaKIUH 110 YHCITy U COCTaBY HCXOTHBIX BEIIECTB M MPOAYKTOB PEAKINHU; TETIOBOMY 3((eKTy; HampaBIeHHUIO MPOTEKAHUS
peakuny; U3MEHEHHIO CTENIEHEW OKUCIICHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEILECTB; YUaCTUIO KaTaau3aTopa;
®  OOBSCHATH U MPUBOAUTH IIPHUMEPHI BIUSHUS HEKOTOPBIX (GaKTOpOB (MIPUPO/Ia pearupyroNuX BEIIeCTB, KOHIIEHTPAIINS BENIECTB, JIaBICHUE, TEMIIepaTypa, KaTalu3arop,
MOBEPXHOCTH COTPUKOCHOBEHHS PEArHPYIOIMX BEIIECTB) HA CKOPOCTh XUMHUYECKUX PEaKIINK;
e HaOII0aTh U ONUCHIBATh YPABHEHUS PEaKMi M1y BEIIECTBAMHU C IIOMOIIBIO0 €CTECTBEHHOIO (PYCCKOI'O MM POJHOTO) SI3bIKA U SI3BIKA XUMHH;
® IIPOBOJAUTH OIIBITHI, HOATBEPKJAIONINE XMMHUYECKHE CBOWCTBA aM()OTEPHBIX OKCHIOB M THAPOKCHIOB; 3aBUCHMOCTh CKOPOCTH XUMUYECKOH PEaKIK OT Pa3INndHbIX
(axTOpoB (MIpHpOIa pearnpyoNuX BEIEeCTB, KOHIECHTPAIHS BEIIECTB, JaBICHHE, TeMIIepaTypa, KaTaln3aTop, TOBEPXHOCTh CONIPUKOCHOBEHHUS PEaripyIOIINX BELIECTB).
MetanpenMeTHbIe pe3yJIbTAThl 00y4eHHs
Yyamuiics 1OJKEH yMemn:

CoNooR~wWNE



®  ONpPEEISTh 1ENb YIeOHOU MESITENbHOCTH C TIOMOIIBIO YUHTEIIS B CAMOCTOSATEIBHO, HCKATh CPEICTBA €€ OCYILECTRICHHS, Pad0Tast TI0 IIIaHy, CBEPSTh CBOH JACHCTBHUS C
LENBIO U ITPH HEOOXOAMMOCTH MCIIPABIISTH OIMIMOKH ¢ TOMOIIBIO YUHUTENS M CAMOCTOSITEIBHO; COCTABIATh AaHHOTAIIMIO TEKCTA,;

®  CO3[aBaTh MOJICIIH C BBIICICHHEM CYIIIECTBEHHBIX XapaKTEPHCTHK 00BEKTA U MPEACTABICHUEM HX B IIPOCTPAHCTBEHHO-TPaGUIECKON HIIH 3HAKOBO-CHUMBOJINYIECKON
hopme;

®  OMpenenATh BU/bI KIaCCU(PHUKAINHU (ECTECTBCHHYIO U HCKYCCTBEHHYIO);

®  OCYIIECTBIATH MPSIMOE JCTYKTHBHOE T0KA3aTeIbCTBO.

Tema 1. Metaninl (14 4)
Bex menubiil, OpoH30BBIi, jxene3HbId. [Tonoxenue 3memMenToB- MetaiioB B [lepuoanueckoit cucteme Jl. . MenneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB.
Oduznyeckue cBoiicTBa MeTayioB. CriiaBbl. XMMUYECKHE CBOMCTBA MeTa/I0B. MeTaiisl B mpupoae. Obiue cnocoObl ux nonydenus. [lonstue o koppo3uu
METaJIIOB

O6mas xapaktepuctuka 31eMeHToB [A rpynmnel. CoearHeHus mienodnbix MetaiioB. ll{enouno3emenbubie MeTamibl. CoeIMHEHHS MIET0YHO3EMENbHBIX
AmoMuHUM U ero coenunenus. JKene3o u ero coeMHEHUsI.
Kontponbnas padotaNe2«MeTaib»
JdemoHcTpaumu.
10. O0Gpa3ubl MENOYHBIX U MET0YHO3EMETbHBIX METAIIIOB.
11. OOGpa3ubl METaJIIOB U CIIJIABOB.
12. BzaumopeiicTBre HATPUS, TUTHS U KaJIbIHSI C BOJIOM.
13. BzaumogeiicTBre HATPHUS M MAarHUSI C KHCIOPOOM.
14. B3aumopeicTBHE METALIOB C HEMETAIIJIaMH.
15. Tlonyuenue rugpokcuos xenesa (1) u (11).
JlaGopaTopHbIe ONBITHI.
8. BzauMopeiicTBiEe pacTBOPOB KHUCIIOT U COJIEH ¢ METallIaMH.
9. O3HaKOMJICHHE C Py/IaMH KeJe3a.
10. OkpamuBaHue TUIAMEHH COJISIMH IIETIOYHBIX METAJIOB.
11. B3aumopeiicTBre KajblHs C BOIOM.
12. Tloxy4yeHne TuIpOKCHa KabIUS U UCCIIEIOBAHUE €T0 CBOWCTB.
13. Iosy4enre THAPOKCHIA ATFOMUHUS U UCCIICTIOBAHUE €TO CBOMCTB.
14. BzaumoneiicTBUe eje3a ¢ COMSTHOM KUCIOTOM.
15. Tonyuyenue ruapokcuos xenesa (1) u (II1) u u3yuenne ux cBOUCTB.
IIpenMeTHBIE pe3yabTAaTHI 00y4eHHS
Vyamuiics 10KeH ymems.
® JICIIOJIB30BATh IIPU XaPaKTEPUCTUKE METAJUIOB M UX COSMHEHUH MOHATHS: «METAJUIBI», «PSJl aKTUBHOCTH METAJUIOBY, «IIEJIOYHBIE METAJLIBI», CIEI0YHO3EMETbHBIE
METaILIbD), UCTIOIBH30BATh UX MPH XapaKTEPUCTUKE METAILIOB;
® J1aBaTh XaPaKTEPUCTUKY XMMHUYECKUX IEMEHTOB-METAILJIOB (IEJIOYHBIX METAJIJIOB, MarHusl, KaJbliKs, aJIIOMUHUA, JKEJIe3a) [0 UX MOJIOKeHHUIo B [lepnoanyeckoi
cucteme xummudeckux aneMeHToB JI. Y. MeHeneeBa (XMMHUSCKUH 3HAK, TIOPSIIKOBBIA HOMEP, MIEPHOJ, TPYIINa, OATrPyIINa, OTHOCUTENLHAS aTOMHAs Macca, CTPOCHUE
aToMa (3aps[ sapa, YMCIO MPOTOHOB M HEUTPOHOB B ApE, OOIIIEe YHCIIO AIIEKTPOHOB, paclpeiesIeHIe HIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO,
(hopMyIia, Ha3BaHUE U THII BBICIIETO OKCHJIA ¥ THAPOKCHIA);
® Ha3bIBaTh COCJAMHCHUS METAJIOB M COCTABIISATH HX (POPMYIIBI IO HAa3BaHUIO;



XapaKTepU30BaTh CTPOCHUE, 001IHMe PU3NUECKIE U XUMUIECKHE CBONCTBA IPOCTHIX BELIECTB-METALIOB,;

OOBSICHATH 3aBUCUMOCTH CBOWCTB (MJIM MPENICKA3bIBATh CBOMCTBA) XUMUYECKUX JIEMEHTOB-METAIIOB (pagnyc, METALIMYECKIE CBOUCTBA AIIEMEHTOB, OKHCIUTEIILHO-
BOCCTaHOBUTEJbHBIE CBOWCTBA AJIEMEHTOB) M 00pa3yeMbIX UMH COSAMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB M THIPOKCH/IOB, OKHCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIE CBOWCTBA) OT moJioxkeHus B [leproanyeckoii cucreme xumuieckux snementos 1. M. Menaeneesa;

OIMCBIBATh O0IINE XUMHUECKHE CBOWCTBA METAIUIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SA3bIKA U SI3bIKA XUMUM;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHUSI peakIuii, XapaKTepU3YIOLNX XUMHYECKHE CBOMCTBA METAIJIOB U UX COETMHEHMH, * TaK)Ke AJIEKTPOHHBIE YpaBHEHUS MPOIIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS;, YPaBHEHUS 3JEKTPOIUTUIECKON TUCCOIMALINHI; MOJIEKYJISIPHBIE, TTOJIHBIE U COKpAIllEHHbIE HOHHBIE YPaBHEHMSI peakIiil ¢ yyacTHEM
3JEKTPOJINTOB;

YyCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIy CTPOCHHEM aTOMa, XUMHUYECKON CBSI3bI0, TUIIOM KPUCTAIIMYECKON pelIeT- KM METAJJIOB M UX COSIUHEHHH, NX
0o0muMH PU3NIECKUMHU U XUMHUYECKUMH CBOHCTBAMU;

OIHCHIBaTh XUMHUECKHE CBOMCTBA IIETOYHBIX U IEJT0YHO3EMENbHBIX METAIIJIOB, a TAK)KE aTFOMUHUS U XKeJle3a U UX COSMHEHUHN C IOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO
WM POJHOTO) SI3bIKA U A3bIKA XUMUHU;

BBINIOJIHSATD, HAOMIOJATh ¥ OMHMCHIBATH XUMHUYECKHH 3KCIIEPUMEHT MO PACIO3HABAHUIO BAXKHEHIINX KATHOHOB METAJLIOB, THIIPOKCHUI- HOHOB,;

IKCIIEPHUMEHTAIILHO HCCIIEA0BAaTh CBOMCTBA METAJUIOB U MX COCAMHEHUH, pellaTh 3KCIIEPUMEHTAIbHBIE 3a1a41 10 TeMe «MeTaby;

OIMCHIBATh XUMUYECKUI SKCIIEPUMEHT C ITIOMOIBI0 €CTECTBEHHOI'0 (PYCCKOI'0 MJIM POAHOIO) SI3bIKA U A3bIKA XMMHUU;

IPOBOAMTE PACUETHI 10 XUMUIECKUM (POPMYJIaM U yPaBHEHUSIM PEAaKLUUH, IPOTEKAIOLINX C yJaCTUEM METAJUIOB U UX COCIUHEHUI.

MeTanpeaMeTHble pe3yabTaTbl 00y4eHuUst
Y4ammiics TOIKEH yMemb.

paboTats 1Mo cocTaBIeHHOMY TUIaHY, UCTIONB3YS HApsIly ¢ OCHOBHBIMHU H JOTIOJIHUTENBHBIE CPEJICTBA (CIIPABOYHYIO JINTEPATYPY, CIIOKHBIE TPpUOOpHI, cpenctsa UKT);
C IIOMOUIBIO YYUTECIIA OTGI/IpaTB AJId pCHICHUA y‘-Ie6HBIX 3aga4 HCO6XO)Z[I/IMI)IG CJIOBApH, SHIUKJIONIECANH, CIIPABOYHUKHU, SJICKTPOHHLIC NUCKHU,
COIIOCTABJIATH U OT6I/IpaTL I/IH(l)OpMaHI/IIO, TMOJIYYCHHYIO U3 pa3JIMYHBIX UICTOYHUKOB (CJ'IOBapI/I, OHIUKIIONCINHN, CIIPABOYHUKH, SJICKTPOHHBIC TUCKH, CETH I/IHTepHeT);
MIPEJICTARJIATh HHPOPMAIIMIO B BH/IE TA0JIHII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YucIie ¢ npuMeHeHueM cpeacte MKT;
0 OPMIISITE CBOM MBICTH B YCTHON M TICEMEHHOM PEeUM C Y4eTOM CBOUX y4eOHBIX U )KM3HEHHBIX PEUEBbIX CUTYallM, B TOM YKcIe ¢ mpuMeHenuem cpeacts UKT;
COCTaBJISITh PELIEH3UIO HA TEKCT; OCYILLECTBIIATh 10Ka3aTeIbCTBO OT IIPOTUBHOTO.

Tema 2. llpaktukym 1. CBoiicTBa MeTaJII0B M MX coexuHenuii (2 1)

1. OcymiecTBieHre EMOYKH XUMUYECKUX TPEBPAIIEHUNA METaJIIOB.

2. . Pemienue skcreprMeHTaIbHBIX 33jjad Ha paclio3HaBaHUE U MTOJIyYEHUE COETMHEHUI METaIOB.
IIpenMeTHBIE pe3yabTaThl 00yYeHHS
VYyamuiics 10KeH ymems.

oOpataThcs ¢ J1a00paTOpHBIM 000PYIOBAHHEM U HarpeBaTeIbHBIMHU MPUOOPAMHU B COOTBETCTBUU C MTPABUIIaAMU TEXHUKU 0€30MIaCHOCTH;
HAOII01aTh 32 CBOMCTBAMH METAIIOB U MX COSIMHEHUHN U SBICHUSMH, TPOUCXOISIIUMHI C HUMU;

OIIMCHIBaTh XUMHUYECKUN IKCTIEPUMEHT C TIOMOIIBIO0 €CTECTBEH- . HOTO (PYCCKOTO WM POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

JleJaTh BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEIEHHOTO IKCIIEPUMEHTA.

MeTarlpeleeTm)le Pe3yabTaThbl Oﬁy‘leHI/Ifl
Yyamuiics 1OJKEH yMemn:

OMnpeaAcaATh, UCXOAA U3 yqe6Hoﬁ 3aga4u, HCO6XO,I[I/IMOCTL HUCIIOJIb30BaHUA Ha6J'IIO,I[€HI/I$I HJIN SKCIICPUMCHTA.



Tema 3. Hemeramnt (23 1)

OO61as xapakTepucTika HeMeTanoB. O01e XUMUYECKUe CBOMCTBAa HeMeTallIoB. HeMeTasl B pupoe U crnocodsl ux nonydeHusi. Bonopoa. Bona. [Mamorensr .
Coenunenus ranorenoB. Kucnopon. Cepa, ee pusnueckue u xumuieckue cBoictBa. Coennnenus cepbl. CepHasi KUCIIOTa KaK 3JIEKTPOIUT U ee conu. CepHas
KHCJIOTA KaK OKUCIHTENb. [loydenne u npuMeHeHre CEpHOM KUCIOThI. A30T U €ro CBOMCTB. AMMHUAK U ero cBoicTBa. Conn ammonusi. Okcuabl a30Ta. A30THas
KHCIIOTA KaK JICKTPOJINT, €€ MPUMEHEHNE. A30THAs KUCIIOTa KaK OKUCIIHUTENb, ee onyueHue. docdop. Coenunenus pocdopa. [lorstue o pochopHbIx yaoo-
peHusix. Yriaepon
Oxcuzpl yraepoja. YTosibHas KUCIIOTa U ee cond. JKeCTKOCTh BOJIBI U crioco0b! ee yerpaneHusi. Kpemuuii. Coenunenust kpemaus. CHIIMKaTHAs POMBIIUICH-
HOCTb.
KontponbHas padota Ne3 «Hemetamibiy
JlemoHcTpanum.

16. OO6pa3ibl raJoreHoB — MPOCTHIX BEIIECTB.

17. B3anmMopeiicTBrE TaJIOT€HOB C HATPHUEM, C aTFOMUHHUEM.

18. BriTecHeHue x10poM OpoMa WM HOJa 3 PACTBOPOB UX COJICH.

19. BzaumMoeiicTBrE Cephl C METANIaMH, BOJOPOJIOM U KUCIIOPOJIOM.

20. BzaumozelicTBIEe KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEMIBIO.

21. TlornouieHue yriieM PaCTBOPSHHBIX BEILECTB UITH Ia30B.

22. BoccTaHOBJICHHE MEJIM U3 €€ OKCHIA YIJIEM.

23. OO6pa3ubl MIPUPOAHBIX COENNHEHUH XJI0pa, cephbl, hocdopa, yriiepoaa, KpeMHHS.

24. OOpa3upl BaXHEHIINX 1J1s1 HAPOAHOTO X03IHCTBa CyiIb()aToB, HUTPATOB, KapOOHATOB, hochaToB.

25. O0pa3iebl cTekia, KepaMUKH, [IEMEHTA.
JlaGopaTopHbIe ONBITHI.

16. KauecTBeHHast peakiiys Ha XJIOPUA-HOH.

17. KauectBeHHast peakuusi Ha Cyib(aT — HOH.

18. Pacnio3naBanue cosieil aMMOHHSL.

19. [ToryueHue yrIIEKUCIIOTO Ta3a U €ro paclo3HaBaHue.

20. KauecTBeHHas peakuus Ha KapOOHAT - HOH.

IIpenMeTHBIE pe3yabTAaTHI 00y4eHHS
VYyamuiics 10KeH ymems.
®  UCHOJb30BaTh MIPH XapaKTEPUCTUKE METAJUIOB U UX COSAMHEHUH MOHATHS: «HEMETAJIIBD, «TaJOrEHbD», «aJUIOTPOIHBIE BUION3MEHEHHA», OKECTKOCTh BOJIBI»,
«BpPEMEHHasl JKECTKOCTb BOJBD», «IIOCTOSHHASI dKECTKOCTh BOJBIY, «00ILAs )KECTKOCTH BOABIY;
® J1aBaTh XapaKTEPUCTUKY XMMUYECKHX JIEMEHTOB-HEMETAILUIOB (BOAOPOA, FaJIOT€HOB, KUCIIOPO/IA, Cephl, a30Ta, (ocdopa, yriepoaa, KPeMHHUS ) TI0 X MOJIO0KEHHUIO B
Ilepuoamueckoii cucteme xumudeckux ainemenToB [I. M. MenneneeBa (XuMU4eCKUi 3HaK, TOPSAKOBBIN HOMED, IEPUO, TPYIIA, MOATPYIIIa, OTHOCUTEIbHASI aTOMHAs
Macca, CTpOeHHE aToMa (3apsi sSApa, YHCIIO MIPOTOHOB U HEUTPOHOB B siApe, 00IIee YUCIIO AIIEKTPOHOB, pacipeaecHre 3JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM), TPOCTOE
BEIECTBO, (popMyiia, Ha3BaHKE W THUII BBICLIIETO OKCHA U THAPOKCHAA, popMyma U XapaKkTep JIeTy4ero BOAOPOAHOTO COSIHMHEHMS);
Ha3bIBaTh COEIMHEHUS] HEMETAJVIOB U COCTABIIITh UX (POPMYJIBI II0 HA3BAHUIO;
e  XapaKTepH30BaTh CTPOCHHE, 00ImMe GPU3NIECKUE U XUMUIECKHE CBOIMCTBA ITPOCTHIX BEIIECTB-HEMETAIIOB;



OOBSACHATH 3aBUCHMOCTD CBOMCTB (MJIH IIPEICKA3bIBATh CBOMCTBA) XUMUYECKHIX IEMEHTOB-HEMETAIUIOB (paIiyc, HEMETAIIMIECKHE CBOMCTBA JJIEMEHTOB,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA DIIEMEHTOB) M 00pa3yeMbIX UMH COEANHEHNH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBHICIIUX OKCUAOB M THIPOKCHIIOB, JIETYYHX
BOJIOPOJHBIX COEANHEHNUH, OKUCITUTEIbHO-BOCCTAHOBUTEIILHEBIE CBOMCTBA) OT NosokeHus B [lepuoanyeckoii cucreme xumudeckux snementoB /. V. Menneneesa;
OTMCHIBATH OOIINE XUMHUECKHE CBOWCTBA HEMETAIJIOB C MMOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO MIIM POAHOTO) S3bIKA U SI3bIKA XUMHUH;

COCTaBIIATh MOJIEKYJISIPHBIC YPABHEHNUS PEAKLUH, XapaKTePU3yIOIINX XUMHUYECKHE CBOHCTBA HEMETAJUIOB U MX COSTMHEHHH, a TAK)Ke 3JIEKTPOHHBIE YPAaBHEHUS
MPOLIECCOB OKHCIICHUS-BOCCTAHOBIICHNUS; YPABHEHHS DIIEKTPOIUTHYECKON TUCCOLUALIIM;

MOJIEKYJISIpHBIC, TIOJTHBIE U COKpAIICHHBIE HOHHBIC YPAaBHEHUS PEAKIHH C yIaCTHEM JJICKTPOIHUTOB;

yCTaHaBIMBATh NPUYNHHO-CIICICTBEHHBIE CBSI3M MEXY CTPOSHHEM aToMa, XUMHUUECKON CBSI3bI0, TUIIOM KPUCTAIIIMYECKON PEIIETKH HEMETAIJIOB M UX COCAMHEHHH, HX
00ImMMHY (PU3NIECKIMHU ¥ XUMUYECKIMHU CBOMCTBAMH;

OIMCHIBaTh XMMHUYECKHE CBOKCTBA BOJOPOA, TaJIOT€HOB, KHCIOPOAa, CepHl, a30Ta, (ocdopa, rpadura, anmmasa, KPEMHHS M X COEIU- TIEHUH C TOMOIIIBIO €CTECTBEHHOTO
(pycckoro Wim poJHOTO) SI3BIKA U A3BIKA XUMUH;

OITMCHIBAThH CIIOCOOBI YCTPaHEHHS )KECTKOCTH BOJIBI M BBITIOJIHATH COOTBETCTBYIOIIHI MM XUMUYECKUH SKCIICPHMEHT;

BBITIOJIHATH, HAOJIOATh U OMUCHIBATh XMMUYCSCKUI SKCIIEPUMEHT HO PAacliO3HABAaHUIO HOHOB BOJOPO/A U aMMOHHUS, Cysb(at-, kap0Oo- HaT-, CUIMKaT-, hocdat-, XI0puI-,
OpoMUI-, HOIUI-UOHOB;

9KCIEPUMEHTAIFHO MCCIIE0BATh CBOMCTBA METAIUIOB M MX COSAMHEHHH, pelllaTh IKCIIEPUMEHTAJIbHBIC 3a7a4ul Mo Teme «Hemerammsy;

ONMCHIBATh XUMHUUECKUN IKCTIEPUMEHT C TIOMOILBIO €CTECTBEHHOT'O (PYCCKOI0 MIIM POJIHOTO) S3bIKA U A3BbIKA XUMHUU;

NPOBOJMTH PACUETHI 10 XUMUIESCKUM (POPMYJIaM U YPaBHEHUSIM PEaKIUi, MPOTEKAIOIUX C y4acTHEM HEMETAIUIOB M UX COSAMHEHHM.

MeTanpenMeTHbIe pe3yJbTaThl 00y4YeHH
Y4ammiics TOIKEH YMemb.

OpraHU30BbBIBATH YUueOHOE B3aUMO/ICHCTBIE B rpyIiie (pacipeieNsTh POJid, J0rOBAPUBATLCS IPYT C IPYTOM H T. 1I.);

npeaBUIETh (MPOTHO3UPOBATH) MTOCIIECTBHUS KOJUIEKTHBHBIX PEIICHHI;

HOHMMATh IPHYMHBI CBOETO HEYCIIEXa U HAXOUTh CIIOCOOBI BBIXOIa M3 ATOM CHTYAIHH;

B IUAJIOTr€ C YYUTCIIEM YUUTHCA Bblpa6aTbIBaTb KPUTEPHU OLUCHKHN U ONIPEACIIATE CTCICHD YCIICINHOCTH BBIITOJIHCHUA cBOEH pa6OTLI u paGOTBI BCECX, UCXOOs M3
HNMCIOIINXCSA KPUTEPHUCB, COBEPUICHCTBOBATH KPUTCPUHN OLICHKHU U MOJIB30BATHCA MU B XOA€ OLICHKH U CAMOOLCHKH, OTCTauBaTh CBOIO TOYKY 3PCHUA, aPT'YMECHTUPYS €€,
MOJTBEPKIATh apIyMEHTBI (PaKTaMHU; KPUTHYHO OTHOCHTBHCS K CBOEMY MHEHHIO;

CJIylIaThb JPYyTrux, NbITaTbCA NPUHUMATE APYTYIO TOUYKY 3PpCHUs, GBITB TOTOBBIM MU3MCHUTH CBOIO TOYKY 3PCHUSA,

COCTaBJIAThH pedepar 1o onpeeacHHON Gopme;

OCYIIECTBIISITh KOCBEHHOE Pa3/IeIUTEbHOE JOKA3aTeIbCTBO.

Tema 4. llpakTuxym 2. CoiicTBa coequneHuii HemeTawLioB (3 4)

3. Pemenne sxcneprMeHTaIBHBIX 33/1a4 110 Teme «lloarpynma kucmopoay.

4. PemieHre KCTIEpUMEHTAIBHBIX 33714 110 TeMe «lloarpymmel a3orta u yraepoaay. «llodydenne ammuaka v n3y4eHne ero CBOHCTBY
5. [lonmyyenue, coOupaHue u pacro3HaBaHUE ra3oB.

IIpenMeTHBIE pe3yabTAaTHI 00y4eHHS

VYyamuiics 10KeH ymems.

oOpamniarscs ¢ J1abopaTOpHBIM 000PYI0BaHHEM U HAIPEBATEILHBIMU MPHUOOPAMHU B COOTBETCTBUH C TIPABHIIAMH TEXHHUKH O€30MaCHOCTH;
HaOII0JaTh 32 CBOMCTBAMH HEMETAJUIOB M X COEAMHEHU U SABICHUSIMH, IPOUCXOIALIIMHE C HUMH,
OTIHMCHIBAaTh XUMHUECKUH IKCTIEPUMEHT C TIOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO HUJIM POTHOTO) SI3bIKA U S3bIKAa XUMHUU;



® JI€JIaTb BBIBOJBI 11O pE3YyJIbTaTaM IMPOBECACHHOT'O OKCIICPUMECHTA.
MeTtanpeaMeTHbIe pe3yJabTaThbl 00yYeHHs
Yyamuiics 1OJKEH ymMemsy:
®  OIIPEHENATH, UCXOOS U3 yqe6H01“4 3a/1a91, HEOOXOUMOCTh HCIIOIH30BaHUS HAOIIOMCHHS HITH DKCITEPUMEHTA.

Tema 5. Opranudeckue coequHenus (104)

[lepBOoHaYalIbHBIC CBEJICHUS O CTPOCHUH OPraHUYECKHX BEIIECTB. YTJEBOJOPOIBI: METaH, 3TaH, dTWICH. McmoyuHuKu y2neeo00po0os: NpupooHblll 2a3,
Heghbms, yeonv. Kuciaopoacoaepkaiiye COSTUHEHUS: CIIUPTHI (METaHOJI, 3TaHOJI, TIMIIEPHH), KapOOHOBBIC KHCIOTHI (YKCYCHAs! KHCJIOTa, aMHUHOYKCYCHAsl KHCIIOTa,
CTEapHHOBAas W OJICMHOBAs KHUCIIOTHI). BHOJIOTMYECKH BayKHBbIC BEIIECTBA: YKHUPBI, TIIOKO3a, OCIKU. Xumuueckoe 3acps3HeHue OKpydicarouel cpeovl u e2o
noCIe0Cmeus.

JdemoHcTpaumu.
26. Mopenu MOJIEKyll METaHa U JPYTUX YriIeBOAOPOIOB.
27.I'opeHue yrieBoJopoi0B U OOHapyKEHUE IPOAYKTOB UX FOPEHHUSI.
28.B3anmMoeiicTBre STUIeHa ¢ OpOMHOM BOJIOI M pacCTBOPOM MEpMaHraHaTa Kajus.
29. O0pa3Lbl 3TaHOJIA U [JIMIIEPUHA.
30. KayecTBeHHast peakiiysi HA MHOTOaTOMHBIE CITUPTHI.
31. KauecTBeHHas peakiius Ha Kpaxmall.
32. KayecTBeHHbIE peaKkIuK Ha OEIKH.
33. O06pa31sl U3 U3 TOTUITHIICHA.
JlaGopaTopHbIe ONBITHI.
21. U3roToBieHune Mojieeii MOJIEKYJ yIIeBOI0POIOB.
22. CBoiicTBa rauuepuHa.
23. BzauMmoeiicTBue Kpaxmania ¢ HOJa0M.

Tema 6. O0001mIeHNe 3HAHUI 0 XUMHH 32 Kypc 0CHOBHOI mKoJbl. [loaroroBka k rocyaapcreenHoii nrorosoii arrecrauun ('MA) (69)
[lepuonnueckuii 3akoH u [lepuonnueckas cucrema /[[. . MenneneeBa B CBETE€ TEOPUU CTPOEHHUS aTOMa
Buapl xuMuyeckux CBA3€H M TUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBSI3b CTPOEHHS U CBOWCTB BEILIECTB.
Knaccudukanus XuMHYeCKUX peakIHii 0 pa3IUYHbIM mpu3HakaMm. CKOPOCTh XUMHUUECKHUX PEaKIIHUA.
Jucconmarus 31eKTPOIUTOB B BOAHBIX pacTBopax. MoHHbIEe ypaBHEHHS peakini. OKHCIUTET,HOBOCCTAHOBUTENbHBIC peakinn. Kitaccudukanus n cBoicTBa
HEOPTraHWYECKHUX BEIIECTB. TPeHUHT-TecTUpOBaHUE 110 BapuaHnTaMm [ A mpommisixX JeT U 1IeMOBEPCUH
JINYHOCTHBIE Pe3YJbTAThl 00yUYeHHS
Yyanuiics: JOJDKEH:
3HamMb U NOHUMAMD.

® OCHOBHBIC UCTOPHUYECKUE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XMMUU U OOINECTBA; TOCTHKCHHUSI B 00JIACTH XUMHU U KYJIbTYPHBIE TPAJUINU (B YACTHOCTH, HAYYHBIC
TPaAWIINK) CBOSH CTPaHEI;



e  00ImMEMHPOBBIC NOCTIKEHHUS B 00JIACTH XMUMHWH, OCHOBHBIC TIPUHITUIILI U TTpaBUiIa OTHOIIEHUS K MPUPOJIE; OCHOBHI 3J0POBOTO 00pa3a KU3HHU U 3T0POBhECOCPETAIONTHX
TEXHOJIOTHIA;

e  TIpaBWJIA TIOBEICHUS B UPE3BBIUAMHBIX CHTYAIHSAX, CBI3aHHBIX C BO3JCHCTBUEM PA3IMIHBIX BEIIECTB;

® OCHOBHBIC TIpaBa W 00SI3AaHHOCTH rPaXKTAaHWHA (B TOM YHCIIE YUYAIIErocs ), CBSI3aHHbIC C TMYHOCTHBIM, TPO(HECCHOHATBHBIM U KU3HECHHBIM CAMOOITPE/ICIICHUEM;
COIMAIbHYIO 3HAYUMOCTD M COZIepKaHne mpodeccuii, CBSI3aHHbBIX ¢ XUMHUEH;

UCNBLIMBIBAMD.

®  UYYBCTBO FOPJOCTH 38 POCCHUCKYIO XUMUYECKYIO HAYKY M YBKCHHE K HCTOPHH €€ Pa3BUTHS;

®  yBaKEHHE U MPHUHATHE JTOCTHXCHUN XUMHU B MUPE;

e 1000BB K IPUPOJIC;

® YBaXEHHUE K OKPYKAFONIMM (yUJal|MCsI, YIUTEIISIM, POUTEIISIM U [IP.) — YMETb CIIYIIATh U CJIBINIATh MapTHEPa, IPU3HABATH MTPABO KAXKIOTO Ha COOCTBEHHOE MHEHHE,
MPUHAMATH PEIICHHUS C YIETOM MO3UIMI BCEX YIACTHUKOB; 4yBCTBO MPEKPACHOTO U 3CTETHUCCKUX TyBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB M MX MPEBPAIICHHIA;

®  CaMOYBa)XCHHE U dMOIMOHAILHO-TIOJI0KUTEIBHOE OTHOIICHHUE K ceOe;

NpU3HABaAmM».

®  [IEHHOCTb 3JI0POBbS (CBOETO M APYTHX JIFOJICH);

®  HEOOXOIUMOCTh CAMOBBIPAKCHHS, CAMOPEATIM3AIINH, COHATEHOTO MPU3HAHNU;

0CO3HABAMb !

® TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSTEIBHBIM MTOCTYIIKAM M JACHCTBHUSIM, OTBETCTBEHHOCTD 33 X PE3YJIbTATHI;

® TOTOBHOCTH (MM HETOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAMBATH CBOKO IMO3MIIUIO W KPUTHYIHO OTHOCHTHCS K CBOUM MOCTYIIKAM;

NpOAGIAMY.

®  HKOJIOTHYECKOE CO3HAHME; TOOPOKETATETBbHOCT, JJOBEPHUE U BHUMATEILHOCTD K JIFOJIIM, TOTOBHOCTD K COTPYAHHUYECTBY U JPYXKOE, OKa3aHHIO TIOMOIIU TEM, KTO B HEM
HYK1aeTCs;

e  0000MIEHHbIH, YCTOWYUBBIN U M30HpATEIIbHBIH T03HABATEIBHbIN HHTEPEC, HHUIIUATHBY U JIFOO03HATEILHOCTD B H3YUYECHHH MUPA BEIIIECTB U PEAKIIHii;

® IIeJeyCTPEMIICHHOCTh M HACTOMYMBOCTD B JIOCTHKEHHUH IIe/IEl, TOTOBHOCTE K MPEOIOICHHIO TPYIHOCTEH; YOSIKIEHHOCTh B BO3MOXHOCTH TTO3HAHUS TIPUPOIBI,
HEOOXOMMOCTH Pa3yMHOTO MCIIOIb30BAHUS JOCTH)KEHUH HAYKH W TEXHOJIOTUH ISl pa3BUTHs OOIIECTRA;

ymemb:

®  YCTaHABJIMBATH CBS3b MEXKIY LIENIBIO H3YUCHUS XMMHUH U TEM, JUTS Y€r0 OHA OCYIIECTBIIACTCS (MOTHBAMH);

®  BBHINOJHATH KOPPUTHUPYIOIIYIO CAMOOIIEHKY, 3aKJIFOYAIONIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3YYEHHUSI XUMUHU H BHECEHUH HEOOXOTUMBIX KOPPEKTHBOB, COOTBETCTBYIOIINX
3Tanam M CrnocodaM U3ydeHUs Kypca XUMUH;

®  BBINOJIHATH PETPOCIIEKTUBHYIO CAMOOLIEHKY, 3aKJIFOUAIOIIYIOCS B OLIEHKE MTPOLIECCa U PE3yJIbTaTa U3yUEeHMs Kypca XMMUHU OCHOBHOMH LIKOJIbI, TOJABENCHUH HTOTOB Ha
OCHOBE COOTHECEHUS 11eJIeH U PEe3yNIbTaTOB,;

®  CTPOWTH KU3HEHHBIC U MPO(ECCHOHATBHBIC TUIAHBI C YYETOM KOHKPETHBIX COIUATTBHO-UCTOPHUYCCKHX, MOJTUTHICCKAX U SKOHOMHUYECKHX YCIOBHIA;

®  0CO3HABATh COOCTBEHHBIC ICHHOCTH M COOTBETCTBHE UX MPHUHUMACMBIM B )KU3HHU PEIICHHSIM;

®  BECTH JMAJIOT HA OCHOBE PABHOMPABHBIX OTHOIICHUH W B3AUMHOTO YBRXKCHHS;

®  BBIACATH HpﬁBCTBCHHBII:I ACIICKT IMOBCACHUA U COOTHOCUTD IMOCTYIIKU (CBOI/I " Apyrux JIIO)IeI\/’I) 1 COOBITHS C IMIPUHATBIMU O THYECCKUMHU HOPpMaMU; B IIPEACIax CBOUX
BO3MOXKHOCTCH HpOTHBOI[efICTBOBaTI: HCﬁCTBHﬂM U BIIUAHUAM, IPCACTABIIAIOMIUM YI'PO3Y KU3HU, 3JOPOBLIO U 0€30MacHOCTH JIMYHOCTH U O6H_IGCTB8..






TEMATHYECKOE INIAHUPOBAHHUE
C OIIPEAEJIEHHEM OCHOBHBIX BUJIOB YYEBHOU JEATEJBbHOCTHU

Tema ypoka

| Coneprxanue

| Bup nestenpHOCTH yueHUKa

8 Kmacc

BBEJAEHUE -44

[Ipenmer xumuu. BemecTBa

IIpeamer xumun. MeToapl MO3HAHUS B XUMUMU:
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.
HcTouyHnky XUMHYECKOH nHpOpManmu, ee
MOJIy4eHHUE, AHAJIN3 U IPEICTABIECHUE €r0
pe3ynbTaroB. [IoHATHE O XUMUYECKOM 3JIEMEHTE U
dbopMax ero cyimiecTBOBaHUs: CBOOOJHBIX aTOMaX,
MPOCTBIX U CJIIOKHBIX BEIIECTBAX.
JemoHcTpamuu. Mojenu (ImapocTepKHEBbIC |
Crroapra—Dbpurne6a) pasnuyuHbIX NPOCTHIX U
CJIOKHBIX BellecTB. Koyekuus cTekasHHON
XUMHYECKOM nocyasl. Kosuiekuus maTepuanoB u
W3/IeJIMi U3 HUX HA OCHOBE aJIFOMHHMUSI.
JladopaTtopuble onbIThl. 1. CpaBHEHHE CBOMCTB
TBEPJBIX KPUCTAUIMUYECKUX BEIIECTB U paCTBOPOB

Ornpenenenus MOHATUN «aTOM», «MOJIEKYJIay, «XUMUYECKUN
AIIEMEHT», «BEUIECTBO», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,
«CBOMCTBA BEILLECTBY.

Ornucanue U cpaBHEHUE MTPEAMETOB U3YUYEHHUS €CTECTBEHHOHAYYHBIX
JUCLUIUIMH, B TOM yKciie Xxumun. Kitaccudukays BemecTs 1mo
CoCTaBy (MPOCTHIEC U CIOKHbBIE).

XapakTepHucTUKa OCHOBHBIX METOJI0OB U3yUEHUS €CTECTBEHHOHAYYHBIX
JUCLHUILINH.

Pasznuuenue Tena u BeniecTBa; XUMUYECKOTO 3IEMEHTA U IPOCTOIO
BEILIECTBA.

Omnwucanue GpopM CyIecTBOBaHHUS XMMUYECKHX 3JIEMEHTOB; CBOMCTB
BEILECTB.

BrinonHeHne HenocpeACTBEHHbIX HAOIIOACHUN U aHAIu3 CBOMCTB
BEIIECTB U SBJICHUH, MPOUCXOAIINX C BEIIECTBAMHU, C COOIIOICHUEM
MpaBUJI TEXHUKHU Oe3omacHoCcTH. OPopMiieHHe 0TUeTa, BKIFOYAIOIIETO
onucaHue HaOIIOACHNUS, €r0 PE3yJIbTaTOB, BBIBO/IOB.

Hcnonp3oBanne GU3NYECKOro MOAEIMPOBAHUS

[TpeBpalieHus BEIECTB.
Poip xuMun B JKH3HU
yenoBeka. KpaTkue cBeneHus
110 UCTOPUU PA3BUTHS
xuMuH. OCHOBOMOIOKHUKHU
OTE€YECTBEHHON XHUMHUH

[TpeBpamienus BemecTs. OTINYME XUMUYECKUX
peakuuii oT (U3NUECKUX SIBICHUH.

Ponp XxumMuu B %HU3HH YenoBeka. XeMopuius u
xeMooous.

Kpartkue cBeeHus U3 HCTOPUU BO3SHUKHOBEHUS U
pa3BUTHUA XUMHUU. POJIb OTE€UECTBEHHBIX YUEHBIX B

CTaHOBJIEHUH XUMHUYECKOU Hayku — paboTel M. B.

JlomonocoBa, A. M. Bytneposa,

. . Menneneena.

JemoncTpauuu. B3anmonencrere MmpaMmopa ¢
KHMCJIOTOM ¥ IOMYTHEHUE U3BECTKOBOM BOJIBI.
JlaGopatopHsble onbITH. 2. CpaBHEHHE CKOPOCTH

HCIIapCHH BOABI, OACKOJIOHA XU 3TUJIOBOI'0 CrikupTa €

¢GmIbTpOBANBbHOM Oymaru

OnpeneneHns NOHATUI «XUMHUYECKUE SIBICHUSY, «(HU3NIECKHE
SBJIICHUS».

OOBsiCHEHHE CYIIIHOCTH XUMHUYECKUX SABICHUN

(c TOUKM 3peHHs AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS) U UX
MPUHLIMITAAIBLHOTO OTJINYMS OT PU3NYECKUX SBICHUH.
XapaKkTepUCTHUKA POIU XUMHHU B )KM3HU YEIIOBEKA; POJIU
OCHOBOIIOJIO)KHUKOB OT€YECTBCHHON XUMHH. COCTaBICHUE CII0KHOIO
IIJIaHA TEKCTa.

[Tonyuenne xuMuyeCKOi HHPOPMALIK U3 PA3TUYHBIX UCTOYHUKOB




3HaKu (CUMBOJIBI)
XUMHYECKHX 3JIEMEHTOB.
Tabmuna /. 1. Menaeneesa

Xumuueckasi CHMBOJIMKA. 3HAKA XUMUYECKUX
3JIEMEHTOB M MPOUCXOKICHHE X Ha3BaHUM.
[lepnonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
. N. MenneneeBa, ee CTpYKTypa: Majible U
0O0JIbIIIME TIEPUOJIbI, TPYIIIBI U TOATPYIIIIHL.
[lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa kak CripaBOYHOE 1TOCOOUE ISt
MOJIyYEHUS CBEACHUM 0 XUMUYECKUX IEMEHTaxX

OmnpeneneHus MOHATUN «XUMUYECKUN 3HAK, WJIM CUMBOJI»,
«K0(PHUIHECHTBI», KAHICKCHD.

Omnucanue Tabauanoi hopmsl Ilepnoanaeckoil CHCTEMbI XUMHUYECKUX
anemenToB JI. 1. MengeneeBa. Onrcanye moI0KEHUSI 2JIEMECHTA B
tabnuue J[. 1. Menpeneesa.

Hcnonp3oBaHne 3HAKOBOTO MOJACIIUPOBAHUS

Xumuyeckue GopMyIbl.
OTtHocuTenbHAsE aTOMHAs U
MOJIEKYJISIpHAsI MacCBhl.
MaccoBast 107151 2JIeMeHTa B
COEJIMHEHUU

Xumuaeckue hopmysbl. MHIEKCH U KO-
s¢punmentsl. OTHOCUTENbHBIE ATOMHAS U
MoJieKysipHas macchl. [IpoBenenue pacueroB
MacCOBOM J0JM XUMHUYECKOTO JIEMEHTa B
BEIIECTBE Ha OCHOBE €ro (hOpMYIIbI

OnpeneneHus NOHATHI «XUMHUYECKask GOPMYIa», «OTHOCUTEIIbHAS
aTOMHAas Macca», «OTHOCUTENbHAsI MOJIEKYJISIPHAs Maccay, «MaccoBas
JIOJIsL DJIEMEHTay». BpluncieHne OTHOCUTEIILHON MOJIEKYJIIPHOM MacChl
BELIECTBA U MACCOBOM JOJIM XUMUYECKOTO 3JIEMEHTA B COCTUHEHUIX

TEMA 1. ATOMbI XUMHNYECKUX 3JIEMEHTOB (94)

OCHOBHBIE CBEJICHUS O CTPO-
ennn atomoB. CocTaB aToM-
HBIX sJIep: TPOTOHBI U
HEUTPOHBI. 30TOMBI

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMHUYECKUX
251eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMOB. /[oKa3aTesbCcTBa CIOAKHOCTH CTPOCHUS
atomoB. OnbiTel Pe3epdopra.

[1nanerapnas mozenb ctpoeHus aroma. Coctas
ATOMHBIX AJI€p: IPOTOHBI, HEUTPOHBI.
OTtHocuTenbHas aTOMHast macca. B3zanmocBs3b
MOHATUH IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS
aTOMHas Macca». MI3MeHeHune uncia NpoTOHOB B
a7Ipe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKHUX
JJIEMEHTOB.

N3MeHeHue uncia HEUTPOHOB B SIIPE aTOMa —
oOpa3zoBanue n3oTornoB. CoBpeMeHHOe
ONpEIEICHUE TOHATUS «XUMHUYECKUI DIIEMEHT).
M30T0nBI KaK pa3HOBUIHOCTH aTOMOB OJJHOTO
XUMHYECKOIO MJIEMEHTA.

HemoncTpannu. Moaenu aToMOB XMMUYECKUX
JJIEMEHTOB.

JlaGopaTtopHsie onbITH. 3. MonenupoBaHue
IPUHILINIA JEHCTBHS CKAHUPYIOIIET0 MUKPOCKONA

OnpeneneHusi HOHATUN «ITPOTOH», KHEUTPOHY, «IJICKTPOHY,
«XUMHUYECKUH IIIEMEHTY», «MAaCCOBOE YHUCII0», KA30TOI.
Ommcanue cocrtaBa aToMOB 3eMeHTOB Ne 1—20 B Tabmune . U.
Menneaeena.

[Tonyuenne XxuMUUYECKO HHPOPMALIMH U3 PA3TUYHBIX UCTOYHUKOB

OnexTpoHbl. CTpOEHHE HIIEK-
TPOHHBIX 000JIOUYEK aTOMOB
anemeHTOB Ne 1 — 20 B
tabnuie J[. . MenaeneeBa

OnexTpoHbl. CTPOEHHE AIEKTPOHHBIX YPOBHEN

ATOMOB XUMHYCCKUX 3JICMCHTOB MaJIbIX IICPHUOIOB.

[ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE

OmnpeneneHus MOHATUN «3JIEKTPOHHBIN CIION», «IHEPreTUYECKUM
YPOBEHbY.

CocraBneHre CXeM paclpeeICHHs JIEKTPOHOB TI0 SJIEKTPOHHBIM
CJIOSIM B DJIGKTPOHHON 000JIOUKE aTOMOB




MeTtammmueckue u
HEMETaJLIMYSCKHUE CBOMCTBA
ayieMeHTOB. MI3MeHeHue
CBOMCTB XMMHUUYECKHX
AJIEMEHTOB MO IPYIIaM U
nepuojam

[lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
. Y. MenneneeBa u CTpOEHUE aTOMOB:
(U3HYECKUI CMBICH MOPSIIKOBOTO HOMEpa
3JIEMEHTa, HOMepa TPYIIIbI, HOMepa NepHo/Ia.
Hemonctpauuu. Ilepuoandeckas cuctema
xumuueckux dyaemenToB . . MengeneeBa
pa3nu4HbBIX (HopM

Omnpenenenns NOHATHH «3JIEMEHTBI-METAILIIBI», «3JIEMEHTHI-
HEMETAIIIBD».

OOBsicHEeHHE 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX
3JIEMEHTOB B NIEPUOAAX U Ipymax (TJIaBHBIX HOArPYIIIax)
IIEPUOJIUYECKON CUCTEMBI C TOYKH 3PEHMS TEOPUHU CTPOEHUS aToMa.
BrInosiHEHNE HENTOIHOTO OJHOJIMHENHOT0, HEMIOJIHOTO KOMIIJIEKCHOTO
CpPaBHEHUs, ITOJIHOT'O OJHOJMHEWHOI'O CPAaBHEHHUSI CBOMCTB aTOMOB
XMMHYECKHX 3JIEMEHTOB, HAXOJAIIMUXCS B OJHOM NIEPHOJE WU
raBHOUM noarpytie [lepuoanyeckon cUCTEMBI.

CocraBiieHnEe XapaKTEPUCTUKH XMMUYECKHUX 3JIEMEHTOB I10 X
IIOJIOKEHUIO B [leproauyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
W. Menneneesa.,. CocTaBjIeHUE TE3UCOB TEKCTA

MNonnasa xumudeckas CBsI3b

M3MeHeHne ynciia 3JIeKTPOHOB HA BHEIITHEM
9JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
aJIeMEeHTa — 00pa30BaHUE MOJIOKUTETBHBIX U
OTpULATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aToMaMu MCTaJlZIOB U HEMETAJIJIOB. HpI/I‘-II/IHI)I us3-
MEHEHHSI METATTMYECKUX U HEMETATHUECKIX
CBOICTB B nepuojiax u rpynmnax. OdpazoBanue
OunapHbIX coepuHeHui. [lonsTre 06 nOHHON
cBsi3u. CxeMbl 00pa30BaHusl HOHHOM CBSI3U

Onpenenenus NOHATUH «MOHHAs CBA3bY, «MOHBI». COCTAaBICHUE CXEM
o0pa3oBaHus MOHHOH cBsA3H. Vcronb30BaHUE 3HAKOBOTO
MojenupoBanus. OnpeeneHne THITa XUMAYECKOH CBSI3H 10 (popmyrie
BELIECTBA.

IIpuBeneHne MpuMEPOB BEIIECTB C HOHHOM CBA3BI0. XapaKTepUCTUKA
MeXaHu3Ma 00pa30BaHMs HOHHOW CBSI3U.

YcraHoBIeHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H: COCTaB BEIIECTBA —
BHJI XUMHUYECKOU CBSI3U

KoBanenThas HEMoJsIpHad
XUMHUYCCKasA CBA3b

B3auMozeiicTBue aTOMOB 3JIEMEHTOB-HEMETAJIOB
MeXy co00i — o0pa3oBaHHe IBYXaTOMHBIX
MOJIEKYJI TPOCTHIX BemiecTB. KoBaneHTHas
HEMOJISIPHAs] XUMHUYECKas CBA3b. DJIEKTPOHHBIE U

CTPYKTypHBIE (hOpPMYIIbI

OmnpeneneHre MOHATUS «KOBAJIEHTHAS HETIOJSIPHAS CBSA3bY.
CocraBnenue cxeM 00pa3oBaHUs KOBAJIEHTHOM HEMOISIPHON
XAMHUYECKOM CBSI3H. VCronb30BaHrEe 3HAKOBOTO MOJIEIUPOBAHHS.
Omnpenenenre THIAa XUMHUYECKON CBSI3H 1O (opMyJie BEIIECTBA.
IIpuBeneHne MpUMEPOB BEIIECTB C KOBAJIEHTHON HETOJISAPHOU CBA3BIO.
XapakTepucTuka MexaHu3Ma 00pa30BaHUs KOBAJICHTHON CBSI3H.




DIEKTPOOTPULIATENLHOCTb.
KoBanenTtHas nonsipHas
XUMHUYECKas CBSI3b

BzanmopeiicTBre aTOMOB HEMETAJIOB MEXKIY
coboif — oOpa3oBaHuEe OMHAPHBIX

COEIMHEHUI HEMETAJNIOB. DJIEKTPOOTPHU-
naTeslbHOCTh. KoBaneHTHast mosipHas CBA3b.
[ToHsATHE O BaJIEHTHOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBaTh KOBAJICHTHBIE XUMUYECKUE CBS3H.
Cocrasnenue hopMys1 OMHAPHBIX COSTUHEHUH 110
BaJIeHTHOCTH. HaxoxieHre BaJIeHTHOCTH 110
dbopmyie bunapHOTO coenuHeHus. JlabopaTopHbie
OnbIThL. 4. I3roTOBIIEHUE MOICIIEH MOJIEKYIT
OMHAPHBIX COCIMHEHUM

YcranoBnenue NPUYINHHO-CIICACTBCHHBIX CBSI3CH: COCTaB BCIICCTBA —
THIl XUMHUYECKOU CBS3U

OHpCIIGHCHI/ISI MMOHATHH «KOBaJICHTHAs IoJisIipHasda CBA3b»,
«QIEKTPOOTPULIATENILHOCTDY, «BaJICHTHOCTH.

CocraBiieHue cxeM 00pa30BaHUs KOBAJIEHTHOM MOJIIPHON XMMHUYECKOMN
cBs3M. Mcronp30BaHne 3HaKOBOT'O MOJICTHPOBAHUSL.

Omnpenenenne THIIa XUMUYECKOH CBA3M 1O (hopMyJie BEeLecTBa.
[IpuBeneHre NpUMEPOB BEILIECTB C KOBAJIEHTHOM MOJISIPHOI CBSI3bIO.
XapakTepucTUKa MexaHn3Ma 00pa30BaHUs KOBAJICHTHOW CBSI3H.
YcTaHOBIEHNE TPUYMHHO-CIICACTBEHHBIX CBSI3€H: COCTaB BEIIECTBA —
TUI XUMHUYecKo cBsizu. CocTaBieHue GpopMyIibl OMHAPHBIX
COEIMHEHUH MO0 BaJICHTHOCTH U HAXO0XJIEHHE BaJICHTHOCTH JIEMEHTOB
1o popmyse OUHAPHOTO COCTUHEHHUS.

Vcnonb3oBanue Gu3NYECKOro MOACINPOBAHUS

Meramndeckas XUMHUCCKas
CBA3b

BzaumopeiicTBre aTOMOB METAIIIOB MEXIY COOOM
— 00pa3zoBaHue METAJUTMYECKUX KPUCTAJIIOB.
[ToHsTHE O METATUIMYECKON CBS3H.

JlaGopaTopHbIe ONBITHL. 5. 3roTOBICHHE MOJIENH,
WJUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBS3U

Omnpenenenre NOHATUS «METaJUINYeCcKas CBsA3b». CocTaBlieHUE CXEM
00pa30BaHuUs METALIMYECKOW XUMUYECKOH cBs3U. Mcnonb3oBanue
3HAKOBOI'0 MOJEIMPOBAHMUS.

Onpenenenue TMIIa XUMUYECKOM CBA3M 0 (hopMyJie BelecTBa.
IIpuBeneHne MpUMEPOB BEIIECTB C METAIINYECKOH CBA3BIO.
XapakTepucTUKa MeXaHu3Ma 00pa30BaHUs METAIIIMUECKOM CBA3H.
YcraHoBIeHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H: COCTaB BEIIECTBA —
TUI XUMHUecKkoi cBs3u. [IpencraBnenue nHpopmalnuu o Teme
«XHMHYECKas CBA3b» B BUJE TAOIHII, CXEM, OTIOPHOI'O KOHCIIEKTA, B
TOM ymciie ¢ npumeHenueM cpeacrts M KT

O0600menue u
cucTeMaTu3aIys 3HaHuH 110
TeMe «ATOMBI XHMHYSCKHX
9JIEMEHTOB)

KonTponbHnas padora Nel
«ATOMBI XUMHUYECKHX 3JIe-
MEHTOB)

TEMA 2. IPOCTBIE BEHIECTBA (64)

HpOCTBIC BCIICCTBA-METAJIJIbI

ITonoxxenue meraiioB B llepuoanueckon cucreme
XuMHYecKuX a1eMeHToB /1. 1. MeHpaeneeBa.
Baxxnelime npocTeie BEeleCTBa-METAIUIbIL: KEIE30,
ATIOMUHUN, KaIbLU, MATHUM, HATPUH, KAJIUIA.
OO6mue ¢puznueckre CBOMCTBA METAIIOB.
Jlemonctpanuu. OOpasibl METAJIJIOB.

OnpenenenHus MOHATUN «METAIbI», «IIACTUYHOCTHY,
«TETUTONPOBOHOCTBY, «IJIEKTPOMPOBOIHOCTEY. OnrcaHue
MOJIOKEHUS ATIEMEHTOB-MeTaIIIOB B [leproandeckoi cucreme
xumuueckux anemeHToB J1. . Meneneena.

KJ'IaCCI/I(bI/IKaHI/Ifl HpOCTBIX BCIICCTB HA MCTAJIJIBI 1 HEMCTAJIJIBI.
XapakTepucTruka 00mux (pu3n4eckux CBOMCTB METaJIIOB.




JlaGopatopHbie OnbITHL. 6. O3HaKOMIIEHHUE C
KOJUIEKIIMEN METALJIOB

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKIY CTPOCHUEM
aTOMa M XMMHUYECKOM CBS3BI0 B IPOCTBIX BEILECTBAX-METAILIAX.

HpOCTBIe BEIIECTBA-
HEMCTAJJIBI, UX CPABHCHUC C
MCTaJlJIaMH. AJ'IJ'IOTpOHI/Iﬂ

[Tonoxxenue HemetamioB B [lepuoanueckoit
cucreme. BakHenmue npocThle BEIEeCTBa-
HEMeTaJlIbl, 00pa30BaHHbBIE ATOMaMH KUCIOPO/a,
BOJIOPOJIa, a30Ta, cephl, hocdopa, yriaepoaa.
MognekyIbl MPOCTHIX BELIECTB-HEMETAIIOB!
BOJIOPO/1a, KHCIIOPO/a, a30Ta, TAJTOT€HOB.
OTtHocuTenbHast MOJIEKYJIIpHas Macca.
CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K
00pa30BaHUI0 HECKOJIBKMX IIPOCTHIX BEIIECTB —
AUTOTPOIHSI. AJUTOTPOITHBIE MOTUPUKAIIHN
KHciopoja, pocdopa, oJiosa.

MeTtanmuveckie U HeMETATNIeCKIE CBONCTBA
MPOCTHIX BemiecTB. OTHOCUTEIBHOCT ATOTO
nousitust. Jlemoncrpanuu. [lonydenue ozona. O6-
pasibl 0eIoro U Ceporo 0J0Ba, 6EIO0ro U KPacHOro
docdopa.

Jlaboparopubie onbITHL. 7. O3HAKOMIIEHUE C
KOJUJIEKI[MEN HEMETAJJIOB

Omnpenenenus MOHITHH «HEMETAJUIbLY, «aJUIOTPOIMUS», «aJIIOTPOITHbIE
BUJIOM3MEHEHHSI, WM MOAUPUKAITINY. ONTUCaAHUE TTOTOXKCHHS
AIIeMEHTOB-HeMeTauioB B [lepuoanueckoit cucreMe XUMHUECKUX
snemenToB /I. 1. Meneneena.

Omnpenenenre NPUHAIEKHOCTH HEOPTAaHUYECKUX BEIIECTB K OJTHOMY
W3 U3YYCHHBIX KJIACCOB: METAJUIBI M HEMETAJLIBL.

Jloka3aTenbCcTBO OTHOCUTEIBLHOCTH JENIEHUS POCTHIX BEIECTB Ha
METaJIJIbI 1 HEMECTAJIJIBI.

Ycranosienue NMPUYIUHHO-CIICACTBCHHBIX cBsI3el MCKAY CTPOCHHUEM
aTOMa ¥ XUMHUYECKOU CBSI3BIO B IIPOCTHIX BEIIECTBAX-HEMETAIIAX.
OO0bscHeHne MHOT000pa3Hsl MPOCTHIX BEHIECTB TAKMM (PAKTOPOM, KaK
QJTIOTPOITHS.

CaMocTosTeIbHOE U3YUEHHE CBOMCTB HEMETAILJIOB MPU COOTIOACHUN
MPaBWJI TEXHUKH 0€301aCHOCTH, 0(hOPMIICHUE OTYETa, BKIIOYAIOIICTO
onKcaHue HaOIOIEHUS, €T0 PE3yIbTAaTOB, BHIBOJIOB.

Brimonnenne CpaBHCHHA 110 aHAJIOTUH

KonnuectBo BemecTsa

ITocTostnnas ABoranpo. KosnmuecTso BeniecTsa.
Mons. Monsipras macca. KpaTHele eqMHHIIBI
HN3MCPCHUA KOJIMYECTBA BEIICCTBA — MUJIJIMMOJIb U
KWJIOMOJIb, MUJIZTUMOJIApHAS U KWJIOMOJISIpHAS
MAacChl BEIIECTBA.

PacueTsl ¢ UCIIONB30BAHUEM ITOHATHN «KOJTUYECTBO
BEILECTBA», «MOJISIPHAS Maccay, «IIOCTOSHHAs
ABorazapo». Jlemonctpauuu. HekoTopsle MeTanisl
1 HEMETAJJIBI C KOJIMYECTBOM BCIIIECTBA 1 momp

OmnpenenenHus MOHATUN «KOJTMYECTBO BEIIECTBAY, «MOJIbY,
«rocTosiHHas ABoraapoy, «MoisipHas maccay. Pemenue 3amgauu ¢
KCIIOJIb30BAHUEM MOHATHIN «KOJIMYECTBO BEIIECTBAY, «MOJIIPHAS
Maccay, «IOCTOsTHHAsE ABOraapo»

MounsipHblii 00beM
ra3000pa3HBIX BEIIECTB

MounsipHblii 00b€M Ta3000pa3HbIX BEIIECTB.
KpatHbie eTMHUTIBI U3MEPEHUS — MUIT-
JUMOJISIPHBIN M KMIIOMOJISIPHBIN 00BHEMBI
ra3000pa3HBIX BEIIECTB.

PacueTs! ¢ HCmonb30BaHUEM MOHATHH «KOJIHMYECTBO
BEIIECTBa», «MOJIIPHAs Maccay, «MOJIIPHBIA 00beM
ra3oB», «IIOCTOSTHHAsE ABOTapO».

HemoncTpanmu. MosipHbIid 00beM ra3000pa3HbIX
BEIIECTB

OmnpenerneHus MOHITHA «MOJISIPHBIN 00hEM Ta30B», KHOPMAIbLHBIC
YCIIOBHS».

Pemrenue 3ama4d ¢ MCHOJIB30BAHUEM ITOHITHI «KOJMYECTBO BEILIECTBAY,
«MOJISIpHAsT Maccay, «MOJIIPHBIH 00beM T'a30B», «ITOCTOSTHHAS
ABoragpo.

CocraBiieHrEe KOHCIIEKTa TEKCTa




Pemenue 3amau ¢ PacueTsl ¢ HCIIOIb30BaHUEM ITOHATHMN «KOJIMYECTBO
HCIIOJIb30BaHUEM MOHITHH BEIIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIA 00beM
«KOJIMYECTBO BEIISCTBAY, ra3oBy, «4UCJI0 ABOTaapo»

«MOCTOsTHHAsT ABOTazpo»,
«MOJISIpHAsl Maccay,
«MOJISIPHBIN 00BEM Ta30BY»

Pemenue 3a1a4 ¢ NCNOJIb30BAaHUEM NOHATUN «KOJIMYECTBO BEIIECTBAY,
«MOJISIPHAsl Maccay, «MOJIAPHBINA 00bEM ra30oB», «IIOCTOSIHHAsS
ABorazipo»

0O0001eHuEe 1 Brimonnenue 3aganuii mo teme «IIpocteie
CHUCTEMATHU3ALMS 3HAHUI 10 | BEIISCTBA»
teme «lIpocThie BemecTBa»

[Tonyuenne xumMuyecKkoil UHGOPMALIMK U3 PA3TUUHBIX UCTOYHUKOB.
[Ipencrasnenne nndopmanuu o reme «lIpoctrie BemecTBa» B BUIE
TabJIULI, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM
cpencts M KT

KonTponbnas padora Ne 2
«IIpocTeie BemecTBa»

TEMA 3. COEAUHEHUA XUMHNYECKUX 9JIEMEHTOB (144)

CreneHb OKHCIICHUS. CrerneHb OKHCIICHUS. CpaBHeHI/IC CTCIICHHU
OCHOBEHI HOMCHKIJIATYPbI OKHCJICHHA U BAJICHTHOCTH. OHpGIIeJIeHI/IC CTCIICHU
6I/IHaprIX COCHHHGHHﬁ. OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX COCANHCHUAX.

Cocrasienre (GopMys1 ONHAPHBIX COCTUHEHUH,
001l crrocod ux Ha3BaHUU.

buHapHBIe COeTMHEHNS METAIOB M HEMETAJIOB:
OKCHJIBI, XJIOPHJIBI, CYJTb(HIBI

OnpeneneHI/m MOHSTHH «CTEIEHb OKHUCJICHUA», KBAJICHTHOCTDB).
CpaBHeHI/Ie BaAJICHTHOCTHU U CTCIICHU OKHUCJIICHUA

Oxcuapl bunapHbIe COeTMHEHNS] HEMETAIIJIOB: OKCHU/IBI,
JIeTy4re BOJAOPOJHBIC COSAMHEHUS, UX COCTaB U
Ha3BaHus. [IpeacraBuTeny OKCUAOB: BOJA,
YTJIEKHUCIIBIN Ta3, HeTalleHas U3BeCTb.
[IpeacraBuTenu 1eTy4ux BOJOPOAHBIX
COEMHEHUI: XJIOPOBOJOPO U aMMHAK.
HemoncTtpanuu. O6pasibl okcuioB. JJabopatopHbie
OnbITEL. 8. O3HAaKOMIIEHHE C KOJUJIEKIIMEN OKCHUIOB.
9. O3HakoMJIeHHE co cBoMcTBaMH amMuaka. 10. Ka-
YECTBEHHAs PEaKIIus Ha YIJICKUCIIBIA ra3

OmnpeneneHne MOHATHS «OKCUIBD.

OmnpeneneHne NpUHAIKHOCTH HEOPTaHUIECKHUX BEUIECTB K Kiaccy
OKCHJIOB 110 (popmyie.

OmnpeneneHre BAIGCHTHOCTH U CTETICHH OKUCIICHHSI SJIEMEHTOB B
OKCHJIaX.

Omnmcanue CBOMCTB OTJENBHBIX MPEICTABUTEIICH OKCHIIOB.
Cocrasienue Gpopmy U Ha3BaHUN okcuoB. [IpoBenenue
Ha0J10/IeHUH (B TOM YHMCIIE OMIOCPEI0OBAaHHBIX) CBOMCTB BEIIECTB U
NPOUCXOAIINX C HUMHU SIBJICHUH, C COOII0IEHNEM IIPAaBUII TEXHUKU
6e3omacHOCTH; OPOPMIICHHE OTUETA C ONMMMCAHUEM DKCIIEPUMEHTA, €TO
pe3yIbTaTOB U BHIBOJIOB

OcHoBaHUS OcHOBaHUs, KX COCTaB M Ha3BaHUs. PacTBOpUMOCTH
OCHOBaHMH B BoJie. [IpencraBurenu menouen:
TUJIPOKCHUIBI HATPUS, Kanus U Kanbuus. [lonstue
00 MHAMKATOpaX U Ka4eCTBEHHBIX PEAKIUAIX.
Hemonctpammu. O6pasibl ocHoBaHui. KucinoTHo-
LIEJIOYHbIC HHAUKATOPBI U U3MEHEHHUE UX OKPACKU

OnpeneneHns MOHATHN «OCHOBAHUS», «IIEIOYN», «KAYECTBEHHAS
peaxkuus», <KMHIUKaATOP».

Kiaccudukanmsi ocHOBaHMI 110 pacCTBOPUMOCTH B Boje. OnpeneneHue
MPUHAJIC)KHOCTH HEOPTraHUUECKUX BEIIECTB K KIAaCCy OCHOBAHHUM 1O
dbopmyre.

OrnpezeneHre CTENEeHU OKUCICHUS 2JIEMEHTOB B OCHOBAHUSIX.




B LLIEJIOYHOM Cpee

Onucanue CBONCTB OTAENIBbHBIX IIPEICTAaBUTENIEH OCHOBAaHUM.
CocraBnenue hopmys U Ha3BaHUN OCHOBaHMi. Mcons30BaHme
TaOJIUIIBI PACTBOPUMOCTH JJISI ONIPEAECIICHHUS] pACTBOPUMOCTH
OCHOBaHUM.

YcTaHOBIIEHNE TEHETUYECKOM CBSA3U MEXKY OKCUIAOM H.OCHOBAaHUEM U
Ha000pOT

Kucnotsl

Kucnotsl, ux coctaB u Ha3Banus. Kinaccuduxarms
kucaot. [IpencraBuTenu KUCIOT: cepHas, COJIsHAa,
azoTHas. [loHsTHE O 1IKaJle KUCIOTHOCTH (IlIKaJe
pH). VI3MeHeHne okpacku HHANKATOPOB.
Hemoncrpanuu. O6pasusl kucnot. Kucnorno-
LIEJIOYHBIE UHJIUKATOPbI U U3MEHEHUE UX OKPACKU
B HEUTPAJIbHOU M KUCIIOTHOM Cpelax.
YHuBepcanbHbI UHANKATOP U U3MEHEHUE €ro
OKpacKH B pa3nuHbIxX cpenax. kama pH
Jlaboparopusbie onbiThl. 11. Onpenenenne pH
pacTBOPOB KUCJIOTHI, IIEJIOYH U BOJBI. 12.
Omnpenenenne pH TUMOHHOTO U SIOIOYHOTO COKOB
Ha cpese IUI0JI0B

OnpeneneHus MOHATUN «KUCIOThDY, «KHCIOPOJICOAECpKALIUE
KHCIIOTBI»,«0ECKUCIOPOIHBIE KUCIOTBI», «KUCIIOTHAs cpeaay,
«ILIEJI0YHas cpefay, «HEeUTpalibHas cpefay, «ikana pH».
Krnaccudukanus KMCI0T IO OCHOBHOCTH U COJICPKAHUIO KUCIIOPOAA.
Onpenenenre NpUHAIEKHOCTH HEOPIraHUUYECKUX BELLIECTB K KJIacCy
KHCTIOT 110 popmysie.

Omnpenenenre CTENEHU OKUCIEHUSI 3JIEMEHTOB B KUCIIOTaX.

OnuncaHue CBOKCTB OTAENbHBIX IIpeacTaBUTeNel KUCIoT. CocTaBieHue
dbopmyn u HazBaHU Kuca0T. Mcronp30BaHne TaOIHUIIbI
PacTBOPUMOCTH JIJ1s1 OTIPEAEIICHHUS] pACTBOPUMOCTH KHUCIIOT.
YcTaHOBIIEHHE TEHETUYECKON CBSA3H MEXAY OKCHAOM U THIPOKCHIOM
1 Ha00OPOT.

[TpoBenenue HabMOACHHH (B TOM YHCIIE ONIOCPEOBAHHBIX) CBOMCTB
BEIIECTB U MPOUCXOISAIINX C HUMH SBJIIEHUH C COOIIO/IEHUEM TPaBUI
TEXHUKH 0€30MacHOCTH; 0(pOpMIICHHE OTYETa C OTIMCAHUEM
JKCIEPUMEHTA, €70 PE3YJIbTATOB U BBIBOJOB.

HccnenoBanue cpesbl pacTBOpa ¢ MOMOIIBIO MHIMKATOPOB.
OKCIIEpUMEHTAIIBHOE Pa3IMUYE€HNE KUCIOTHI U IIEJI0UU C IIOMOILBIO
VHIMKaTOPOB

Conu kak ITPONU3BOAHLBIC
KHUCJIOT

Conu kak IMPOU3BOAHBIC KUCJIOT U ocHoBaHuii. x
COCTaB 1 Ha3BaHMs. PacTBo-

Omnpenenenre TOHITUS «COH.

Omnpenenenre NPUHAIEKHOCTA HEOPTAHUUYECKUX BEIIECTB K KIIaccy
couieii o opmyre.

Omnpenenenre CTEIEHU OKUCICHHS DJIEMEHTOB B colisix. Onucanue
CBOMCTB OT/ICNIbHBIX MpecTaButeneit coneir. Cocrapiienue Gopmyi u
Ha3BaHWi coneil. Mconp3oBaHue TaOIUIIb pACTBOPUMOCTH IS
OTIpENIEIICHUs] PACTBOPHUMOCTH COJICH.

[TpoBeneHune HaOMIOACHUN (B TOM YHCIIE OMTOCPEOBAHHBIX ) CBOMCTB
BCIICCTB U MPOUCXOOAIINX C HUMHA HBHeHHfI, C CO6J'IIO)I€HI/IGM ImpaBujI
TEXHHUKHU 0€30MacHOCTH; OOPMIICHHE OTUETa C OMTMCAHUEM
9KCIIEPUMEHTA, €T0 PE3yJIHbTaTOB U BHIBOJIOB-

O0001eHne 3HaHUH O KJ1ac-
CU(DUKAIIUU CITOXKHBIX

Knaccugukanus cioxHbIX BEIIECTB IO COCTABY.
CocraBienue GopMys U Ha3BaHUH OKCHJIOB,

Knaccmbnxaunﬂ CJIOKHBIX HCOPraHWYCCKUX BCIICCTB 110 COCTABY Ha
OKCHbI, OCHOBAaHU, KMCJIOTBI K COJIM, OCHOBAHHA, KUCJIOTEI U COJIH I10




BCIICCTB

OCHOBaHMUH, KUCIOT U COJICH.
Pelienue skcnepuMeHTAIbHBIX 3a7a4 Ha
pacro3HaBaHue PaCTBOPOB KUCIOT U IIEJIOYEN

PacTBOPUMOCTH B BOJIE; KUCJIOTHI II0 OCHOBHOCTH U COACPKAHUIO
KHCJIOPO/A, C UCIOIb30BAHNEM Pa3IMUHBIX (POPM IpeacTaBICHUS
KJaccu(uKaum.

CpaBHEHHE OKCHJI0OB, OCHOBAHHM, KACJIOT U COJIEH IO COCTABY.
Onpenenenre NpUHAIEKHOCTH HEOPIaHUUYECKUX BELLIECTB K OJTHOMY
U3 U3YyYEHHBIX KJIACCOB COEIMHEHUH 1o hopMmyie.

Omnpenenenre BaJIEHTHOCTH U CTEIIEHU OKUCJIEHUSI 3JIEMEHTOB B
BELICCTBAX.

Ocy1iecTBieHuE UHAYKTUBHOTO U IEAYKTUBHOTO 000O0IICHUSI.
[Tonyyenue xuMu4eckoil HHGOPMALMK U3 PA3IUYHBIX HCTOUHUKOB.
[TpencraBnenue napopmanuu no reme «OCHOBHBIE KIACChI
HEOPraHMYECKUX COCTUHEHUI» B BUJIE TAONIHULL, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHennem cpeacts M KT

AMop(dHbIe U KpUcTaIInye-
CKHE BelIeCcTBa

AMop(dHBIE 1 KPUCTANINYECKUE BEIIECTBA.
MeXMOJIEKYIISIPHBIE B3aUMOAEHCTBUS. THUIIbI
KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTB
BEULIECTB OT TUIIOB KPUCTAIMYECKUX PELETOK.
JemoncTpaunu. Mogenu KpucTalIM4eCcCKux
PELIETOK XJIOPUIA HATpus, aIMas3a, OKCUuIa
yraepoaa (IV).

JlaGopaTtopusbie onbITh. 14. O3HaKOMIIEHUE C
KOJUIEKIIEN BEIIECTB C Pa3HBIM TUIIOM
KpUCTAJUIMYECKON pemieTku. M3rotosinenue
MOJIeJIe¥ KPUCTAININYECKUX PEIIETOK

Onpenenenus NOHATHI «aMOp(dHbIE BEIIECTBAY, KKPUCTAIUINYECKHE
BEILECTBA», «KPUCTAUINYECKAs PEIIETKA», «MOHHAS KpUCTAUIMYECKas
pEIIETKa», «aTOMHAsl KPUCTAJTIMYECKAsl PEIIETKA», «MOJIEKYJISIpHAs
KPUCTAJUIMYECKAs PEIIECTKAy, «METANINYECKas KpUCTAIIINYECKas pe-
LIETKa.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKIY CTPOCHUEM
aTOMa, XUMHUYECKOM CBSI3bIO U TUIIOM KPUCTAJUIMYECKON PELIETKH
XUMHUYECKUX COCITMHEHUM. XapaKTEepUCTUKA aTOMHBIX,
MOJIEKYJISIPHBIX, HOHHBIX METAIIIMYECKUX KPUCTAIUIMUECKUX PEUIETOK;
Cpebl pacTBOpa C MOMOIIIBIO mKaisl pH.

IIpuBeneHne NpUMEpOB BELLECTB C Pa3HBIMU TUIIAMU
KPUCTAJUIMYECKON PEHIETKH.

[TpoBenenue HabMOAeHUH (B TOM YHCIIE ONIOCPEJOBAHHBIX) CBOMCTB
BEULIECTB U MIPOUCXOAIINX C HUMHU SBJIEHUH C COOJII0/IEHUEM PABUI
TEeXHUKU 0€30MaCHOCTH; 0pOpPMIICHHE OTUYETA C OMMCAHUEM
JKCIIEPUMEHTA, €70 PE3YJIbTATOB U BBIBOJOB.

CocraBiieHne Ha OCHOBE TE€KCTa TaOJIUIIbI, B TOM YHCIIE C
npuMmeHenneM cpencts M KT

YucTele BenecTBa 1 CMECH.
MaccoBas 1 00beMHAsT TOIU
KOMITIOHCHTOB B CMECH

YucTsle BemecTsa U cMecH. [IpumMeps! KUIKnX,
TBEPJBIX U Tra3000pa3HbIX cMeceil. CBoiicTBa
YHCTHIX BellecTB U cMecel. X cocTaB. MaccoBas u
00BbeMHAas 10U KOMIIOHEHTA cMecH. PacueTsl, cBs-
3aHHBIE C UCIIOJIb30BAHUEM ITOHITHS «IOJISI».
JlaboparopHble onbITHL. 15. O3HaKOMIICHHE C
00pa3110M rOpHOI MOPOIBI

OmnpeneneHns MOHITUI «CMECH», «MAccoBast 0N PACTBOPEHHOTO
BEIIIECTBA», «00BEMHas 101 BEIIECTBA B CMECH.

[TpoBenenune HabM0AeHUH (B TOM YHCIIE OMOCPEIOBAHHBIX ) CBOMCTB
BEIIECTB U MMPOUCXOALINX C HUMH SBJICHUH C COOIOCHUEM TTPaBUII
TEXHHUKH 0e30macHOCTH; 0hopMIIEHHE OTYETa C OIIMCAHHEM
HKCIEPUMEHTA, €r0 PE3yJIbTaTOB U BHIBOIOB.

Penienue 3a/1a4 ¢ MCIOJIb30BaHUEM MOHATHI «MaccoBast 1O




AJIEMEHTA B BEIIECTBE», «MACCOBAst IOJISI PACTBOPEHHOTO BELIECTBAY,
«0OBeMHas J0J1s1 Ta3000pa3HOTO BEIIECTBAY

Pacuersl, cBsi3aHHBIE C
MOHATHEM «H0JIs». O600IIIE-
HHUE ¥ CHCTEMAaTH3aLHs
3gaHui 1mo teme «Coenu-
HEHMSI XMMHUYECKHUX DJIEMEH-
TOBY»

PacueTrsl, cBsI3aHHBIE C UCIOJIH30BAHUEM TTOHSITHS
&IOS,

Brimonnenue 3aganuii mo reMe «CoeanHeHn
XUMHYECKHUX DIIEMEHTOBY

Pemenne 3aia4 ¢ MCNoJIb30BaHUEM MTOHATUN «MaccoBasi A0S
AJIEMEHTA B BEIIECTBE», «MACCOBAs J10JI1 PACTBOPEHHOI'O BELIECTBAY,
«00beMHast 10151 ra3000pa3HOTO BEIIECTBAY.

[TpencraBnenne nudopmanuu o TeMe «CoeTUHEHUS XUMUIECKUX
AIIEMEHTOBY B BU/JIE TaOJIHII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCIIe
¢ npumeHenueM cpencts 1M KT

Kontposbnas padora Ne 3
«CoeTMHEHUST XUMUYECKUX
AJIEMEHTOBY

TEMA 4. UBMEHEHUS, TIPOUCXOJAINUE C BEHIECTBAMMU (124)

dusznueckue ABIEHU.
Paznenenne cmecent

IlonsTHE ABICHUN KaK HSMGHCHHﬁ, IMPOUCXOAAIIUX
C BCIICCTBOM.

ﬂBJIeHI/ISI, CBsA3aHHBIC C UBMCHCHHUCM
KpUCTAJUIMYCCKOI'O CTPOCHHUA BCIICCTBA ITPH

IIOCTOAHHOM €I0 COCTaBC, — (1)I/I3I/I‘-IGCKI/I€ SIBJICHUS.

@uznyecKue SBICHNUS B XUMHUH: TUCTUILIALINSA,
KpUCTAJIIIM3a1s, BbIIApUBaHUE U BO3TOHKA
BEIIECTB, (PUIBTPOBAHUE U LEHTPUDYTHPOBAHHUE.
Hemoncrpanuu. [Ipumeps! GU3NYIECKHUX SIBICHHIA:
IUIaBJIeHHE apauHa; BO3TOHKA MO/1a WK
OEH30HOM KUCIIOTHI; pACTBOPEHHE OKPAILIEHHBIX
cojeit; U Qy3us AYMUCTBHIX BELUIECTB C ropsiuei
JJAMIOYKY HaKaJIMBaHUs

OnpeneneHns NOHATUH «IUCTUIUIALINS, UM IEPETOHKAY,
«KPHCTAJUIN3ALHS», «BBIIIAPUBAHUEY, «(PUIBTPOBAHUEY, «BO3TOHKA,
WIN CYyOJTMMAIIHS», OTCTAUBAHUEY, «IIEHTPUPYTHPOBAHUE).
YcraHoBIIeHHE TPUUUHHO-CIIE/ICTBEHHBIX CBSA3EH MEX1y
($u3HYECKUMHU CBOMCTBAMHU BELIECTB U CIIOCOOOM pa3/iesieHus: cMece

XHUMHYECKHE SABICHUA. Y CIIO-
BUS U IIPU3HAKU ITPOTCKAHUA
XUMHNYCCKUX peaKL[I/Iﬁ

SIBneHus, CBA3aHHBIC C U3MEHEHHUEM COCTaBa
BEILIECTBA, — XUMHUYECKHE peakuuu. IIpusHaku u
YCIJIOBHS IIPOTEKAHUS XUMUUECKUX PEaKLIUM.
Brienenue TemoTel U CBETa — PEaKUU TOPEHUS.
[TonsiTHE 00 9K30- U YPHIOTEPMUYECKUX PEaKIUsIX.
Hemonctpannu. [IpuMepsl XUMHUYECKUX SBJICHHMN:
ropeHue maruus, gocdopa; B3auMoieiicTBre
COJITHOW KMCJIOTBI C MPaMOPOM HJIM MEJIOM

OmnpeneneHus MOHATHH «XUMUYECKask PEaKIIHs», «PEaKIIuU TOPESHUS»,
«OK30TEPMHUYECKUE PEAKIIUNY, «IHIOTEPMUUECKHUE PEAKITUN.
Habmtoienue u onucanue NpU3HAKOB U YCIOBUMA TEYSHHUS] XUMHUYECKHIX
peaxIvii, BEIBOJIbI HA OCHOBAHWHU aHATW3a HAOIIOICHUH 3a
AKCIIEPUMEHTOM

3aKOH COXpaHEHMsI MaCChI
BEIECTB. XUMHUUECKUE
YpaBHEHUS

3aKOH COXpaHEHUsI MacChl BELIECTB. XUMUYECKHE
ypaBHEHMs. 3HaUeHUE UHEKCOB U
koa¢¢punmenToB. CocTaBieHHe ypaBHEHUN
XUMHUYECKHX PeaKIuii

OmnpeneneHne NOHATHS «XUMHUECKOe ypaBHeHHE». OObsCHEeHNE
3aKOHA COXPAaHEHUs MAcChl BELIECTB C TOUYKH 3PEHUSI AaTOMHO-
MoJIeKyJsipHOTo yueHus. CocTaBieHHe YpaBHEHUN XUMHUECKUX
peaxkiuii Ha OCHOBE 3aKOHA COXPAHEHMS MACChl BEILIECTB.
Knaccudukanus XuMHUECKUX peakliui o TerioBomy 3G dekty




PacueTsl M0 XUMUYECKUM
YpaBHEHUSIM

PacyeTsl o xumMu4eckum ypaBHEHUIM. Perenne
3aJ1ad Ha HaXO0XKJICHHUE KOJINYEeCTBa, MacChl MU
00beMa MPOAYKTa PEaKIMK MO KOJUYECTBY, MACCEe
WM 00BEMY HCXOHOTO BeliecTBa. Pacuersl ¢
HCIIOJIb30BaHUEM MOHITHUS «A0JIS», KOrJa HCXOIHOS
BEILIECTBO JaHO B BHJIE pacTBOPA C 3aJJaHHOM
MacCOBOM J10JI€l PaCTBOPEHHOT'O BEILIECTBA UJIU
COAEPKUT OMPENCIICHHYIO JTOJII0 TPUMECE

Brimonnenune pacyeToB MO XUMHUUYCCKHUM YPABHCHHAM Ha HAXOXKICHHUC
KOJIMYECTBA, MACChl UM 00BbEeMa MPOIyKTa peaklUy M0 KOJIUYECTBY,
Macce UM 00bEMY UCXOAHOIO BELIECTBA; C UCIIOJb30BAHNEM IIOHATHUS
«J10J151», KOT/Ia HCXOTHOE BEIIECTBO JaHO B BUJIE pacCTBOpA C 3a/1aHHOMN
MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA WIIA COJIEPKHUT
OTIPEICNIEHHYIO JIOJII0 pUMeEceit

Peakuuu paznoxenus. [lous-
THE O CKOPOCTH XUMHUYECKOM
peaKIMu ¥ KaTaau3aTopax

Peakuuu paznoxenus. [IpencraBieHue o CKopocTu
XUMHYeCcKuX peakiuid. Katanuzaropel. @epMeHTHI.
Hemonctpauuu. [lonyuenue ruapokcuia meau (M1);
pa3JoXKeHue epMaHraHaTa Kaius; pa3ioKeHue
IIEPOKCH/IA BOJIOPO/Ia C TIOMOIIIBIO THOKCUA
MapraHiia 1 Karanasbl KapTodensi Uid MOPKOBU

Omnpenenenus MOHATHH «peaKIMK COSIUHEHUS», «KATAIU3aTOPb»,
«hepmeHTBI».

Knaccugukaius XuMHUECKUX peaklyii 0 YUCITY U COCTaBYy MCXOIHBIX
BEIIECTB U MTPOYKTOB PEAKIUU.

Habnronenue u onrcaHue NpU3HAKOB M YCIIOBHIA TEUCHHS] XUMHUYECKUX
peaxiuii, BBIBOABI HA OCHOBAHHUH aHaIKM3a HAOIIOACHUI 3a
skcnepuMeHToM COCTaBlIeHHE HAa OCHOBE TEKCTA CXEMBI, B TOM YHCIIE
¢ npumeHenueM cpencts MKT.

Peaknuu coenunenus.
[lenmouku nepexonos

Peaknmn coequnenns. Katanutuueckne u
HEKATAIUTUYECKHUE PEaKIIMHU, 00paTUMbIC U
HeoOpaTuMeble peakiuu. JlaboparopHbie ONBITHL. 16.
OkwucieHre MeIU B TUNIAMEHH CIIMPTOBKH WIIU
TOPEJIKU

Onpenenenus NOHATHH «peaKLMKU COEIUHEHU», «PEAKIIUU
pas3oKeHUs», «00paTUMBbIC PEAKIIUN», KHEOOPATUMBIE PEAKIIIH,
«KATAJIUTUYECKHUE PEAKLUNY, «HEKATATUTUUYECKUE PEAKLIUN.
Knaccugukarums XuMIUecKuX peakuii 0 YUCITY U COCTaBY MCXOIHBIX
BEUIECTB U ITPOJYKTOB PEAKLIUU; HAIIPABICHUIO IPOTCKAHUS PEAKLIVH;
Y4aCTHIO KaTaau3aTopa.

HaGnronenue u onucaHue NPU3HAKOB M YCIOBUHA TEUEHHS] XUMHUYECKUX
peaxiuii, BBIBOAbI HA OCHOBaHUM aHaIKM3a HAOIIOACHUH 3a
HKCIIEPUMEHTOM

Peakmnu 3amentenus. Psan
aKTUBHOCTH METAJIJIOB

Peakmumn 3amenienus. P akTHBHOCTH METaJIJIOB,
€ro MCIoJIb30BaHUE JUIsl TPOTHO3UPOBAHUS
BO3MO’KHOCTH IIPOTEKAHUS PEAKIIUN MEKIY
METAJJIAMH M KHCIIOTaMH, PEAKIIUI BEITECHEHUS
OJIHMX METAJUIOB U3 PACTBOPOB UX COJEH IPYyrUMHU
MeTaJJIaMH.

JemoHncTpanuu. B3anmoseiictBue pa3z0aBieHHbBIX
KHUCIIOT ¢ MeTajutamMu. JIabopaTopHblie onbITHI. 17.
3amenienue Meau B pactBope xyopuaa menu (1)
JKEeIe30M

OmnpenenenHus MOHATUM «PEAKIIUN 3aMEIIECHUS», «PSIT AKTUBHOCTH
METAJIJIOB.

Knaccudukanus XuMHUECKUX peaklui O YUCIY U COCTaBY UCXOIHBIX
BEILIECTB U MPOAYKTOB peakuuu. Mcnoyib3oBaHnue
AIIEKTPOXUMUYECKOTO Psiia HAMPSKEHUH (AKTUBHOCTH) METAIIJIOB IS
onpeAeeHrs BO3MOKHOCTH MPOTEKAaHUS PEAKIUA MEXAY METaJLIaMHU
Y BOJIHBIMH PACTBOPAMH KUCJIOT U COJICH.

HaGnronenue u onrcanune mMpu3HAKOB U YCIIOBUM TEUEHUS XUMHUYECKHUX
peaxiuii, BBIBOABI HA OCHOBAHHUH aHaJH3a HAOIIOACHUI 3a
AKCIEPUMEHTOM

Peakmuu oomena. [1paBuio
beprone

Peakiiuu oomeHa. Peakiinn HEHTpaIu3alum.
VYcnoBus nporekanus peakuil ooMeHa B
pacTBopax 10 KoHla. JlemoHcTpauuu.

OmnpeneneHus MOHITHIA «peaKIIMi 0OMEHay, «PeaKIiH
HEUTpanu3anumy. y Kimaccudukamms XuMIIeCKUX peakifii 1o YUciIy u
COCTaBY MCXOJIHBIX BEIIECTB U MPOAYKTOB peakiuu. Mcrnonp3oBanue




PactBopenue ruapokcuna meau (I11) B kucnorax;
B3aumoeiicTeue okcuaa meau (II) ¢ cepHoit kucio-
TOH IIPU HarpeBaHUU

Ta0JIUIIBI PACTBOPUMOCTH IS ONIPEIEIICHUS BOZMOKHOCTH
MpoTeKkaHus peakiuii oomena. Habmonenue u onrcanyue npu3sHakoB U
YCJIOBHUM TEUEHUSI XUMUUYECKUX PEaKLUid, BBIBOJbI HA OCHOBAaHUU
aHaJIM3a HaOJII0IeHUH 32 HIKCIEPUMEHTOM

TuIbl XUMUUYECKUX PEaKIi
Ha [PUMEPE CBOMCTB BOJBI.
[TonsiTue o ruaponuse

Tunbl XUMHYECKUX PEAKIIMK Ha IPUMEPE CBOMCTB
BOJIbl. Peakiusi pa3nokeHus1 — 3JIEKTPOIU3 BOJIBI.
Peakiinu coequHEHNS — B3aUMOIEHCTBHE BOILI C
OKCHUJIAMH METAaJJIOB U HEMETAILIIOB. Y CIIOBHE
B3aMMOJICHCTBUS OKCHUIOB METAJIJIOB U HEMETAJIJIOB
¢ Bojou. [lonsarue «rugpokcuab». Peakiuu 3ame-
IICHUS — B3aUMOJICHCTBHUE BOJIBI C MCTAJIJIAMHU.
Peaxiiuu obmMeHa — ruposii3 BEHIeCTB

Onpenenennue NOHATUA «TUAPOJIN3». XapaKTEPUCTUKA XUMHUYECKHUX
CBOWCTB BOJIbI

O0o06mIeHue U
CHCTEeMaTH3aIs
3HAHUM I10 TEME
«M3meHeHus,
MIPOUCXOISIIIINE
C BEIIICCTBAMU

Bremonuenue 3aganuii o teme «M3MeneHus,
MIPOUCXOJISIINE C BEILIECTBAMM

Hcnons3oBanne 3HakOBOrO MojennpoBanus. [lonydenne XumMmaeckou
MH(pOpMaLIUU U3 Pa3IMYHBIX UCTOYHHUKOB.

[IpencraBnenue nnhopmanuu mo reme «V3MeHeHus, TPOUCXOISIINE C
BEIIECTBAMIY B BHJIE TA0JIHUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMeHenuem cpeacts M KT

KonTtponpsHas padora Ne 4
«3MeHenus, MpoucxoasIue
C BEIIECTBAMU»

TEMA 5. IPAKTUKYM 1. «[IPOCTEUIIHUE ONMEPAIIMA C BEHLIECTBOM» (34)

IIpaBuna TexHUKH
0e30MacHOCTH MpH padboTe B
XMMHUYECKOM KaOHUHeTe.
[Ipuemsl oOpartieHus ¢
1a00paTOPHBIM
o0opyI0BaHUEM U
HarpeBaTelbHbIMU TpUbopa-
MU

[TpaBuia TexHUKH 6€30IaCHOCTH TPU padboTe B
xuMH4YeckoM kabunete. [Ipuemsr oOparenus ¢
1a00paTOpPHBIM 000PYIOBaHUEM U
HarpeBaTebHBIMHA TPUOOpaMu

PaGota ¢ mabopaTopHbIM 000pyI0BaHUEM U HarpeBaTEIHLHBIMHU
npuOopaMy B COOTBETCTBUH C MPaBUJIAMU TEXHUKH 0€30I1aCHOCTH.
Beinonnenue npocTedmx npueMoB o0palieHus ¢ 1a00paTOpHbIM
000pyI0BaHKEM: C TaOOPATOPHBIM IITATHBOM, CO CTUPTOBKOM

[Ipu3Haku XMMHYECKUX
peaxkuuit

IIpr3HaKu XUMUYECKUX PEAKLIUI

Pabota ¢ maboparopHbIM 000pYJOBAaHUEM U HarpeBaTeIbHBIMU
npruOopaMy B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30IaCHOCTH.
Beinonnenue npocTedmx npueMoB o0palieHus ¢ 1a00paTopHbIM
o0opyoBaHHEM: C Ta0OPATOPHBIM IITATUBOM, CO CITUPTOBKOM.
HaGnroneHue 3a cBOiCTBaMU BEILIECTB U SBICHUSMH, IPOUCXOAALIIIMHU
C BEIIECTBaMHU.

Onucanyrie XMMHUYECKOI0 SKCIEPUMEHTA C IOMOIIBIO €CTECTBEHHOTO




(pycCKOro UM POJHOTO) SI3bIKA U SI3bIKA XUMHH.
CocraBieHue BBIBOJOB 10 PE3YJIBTATAM IIPOBEJEHHOTO AKCIIEPUMEHTA

[TpuroTtoBneHue pactTopa
caxapa M onpezeseHue
MacCOBOH JIOJIH €0 B
pactBope

[IpuroTtoBnenue pacTBopa caxapa U omnpezesieHue
MaccOBOH J0JIM €T0 B pacTBOpE

Pabota ¢ 1aboparopHeIM 000pyJOBaHUEM U HarpeBaTelbHBIMU
puOopaMy B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH 0€30I1aCHOCTH.
Beinonuenue npoctedmmx npueMoB o0pamieHus ¢ 1abopaTOpHbIM
000pyI0OBaHUEM: C MEPHBIM LIUJIMHIPOM, C BECAMHU.

HaGnroneHue 3a cBOiCTBaMU BEILLIECTB U SBICHUSMH, IPOUCXOAALIUMHU
C BELLECTBAMHU.

Onucanue 3KCIEepUMEHTa C IOMOLIbIO €CTECTBEHHOTO (PyCCKOI0 MU
POJIHOTO) sA3bIKA U sA3bIKa XUMHH. COCTaBIEHHUE BBIBOJIOB 110
pe3yabTaTaM IIPOBEJECHHOIO SKCIEPUMEHTA.

IIpurorosnenue pacTBOPOB C ONPEACICHHOW MacCOBOM JOJIEH
pPacTBOPEHHOI'O BEILECTBA.

[TpurorosieHue pacTBopa U pacyeT MacCOBOU J0JIM PACTBOPEHHOTI'O B
HEM BelIeCTBa

TEMA 6. PACTBOPEHHE.

PACTBOPBI. CBOMCTBA PACTBOPOB JJIEKTPOJIMTOB (184)

PactBopenue kak usuko-
XUMHYECKHI MpoLecc.
PactBopumMocTs. Tumsl
pacTBOpOB

PacTBOpeHune kak GU3MKO-XUMHUYECKUI ITporecc.
[lonsaTue o rugparax U KpUCTAIIIOTUAPATAX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH Kak
MOJIEJIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILECTB OT Temneparypsl. HacblieHHble, HEHACHI-
LICHHBIE U NIEPECHILICHHBIE PACTBOPHI. 3HAUEHUE
PacTBOPOB ISl IPUPOBI U CEIBCKOIO XO351CTBA

Onpenenenus NOHATHH «PacTBOP», «THIPAT, «KPUCTAILIOTUAPAT?,
«HACBIILEHHBIN PaCTBOPY, «HEHACBIILIEHHBIA PacCTBOPY,
«TIEPECHIIICHHBIA PACTBOPY, «PACTBOPUMOCTB.

Omnpenenenne pacTBOPUMOCTH BEILECTB C UCIOIb30BAHUEM KPUBBIX
pPacTBOPUMOCTH.

XapakTepuCTHUKa paCTBOPEHUs ¢ TOUKHU 3PEHUS aTOM- HO-
MOJIEKYJIIPHOTO YYCHHS.

Hcnonb3oBaHue TabIuIbl paCTBOPUMOCTH JJIS OIIpe/ie- JeHUs
PacTBOPMMOCTH BEILIECTB B BOJIE.

CocraBieHne Ha OCHOBE TeKCTa rpa)uKoB, B TOM YHCIIE C
npuMeHeHneM cpeacts KT

DIEeKTPOTUTHIECKAS
JIICCOTIHALIUS

[TonsiTHE 00 MEKTPONUTHYECKON JUCCOLIUAIINH.
DNEKTPOIUTHI U HEINEKTPOIUTHI. MexaHu3m
JUCCOLUALUI 3JIEKTPOIUTOB C PA3INYHBIM
XapakTepoM CBs3U. CTENneHb AIEKTPOJIUTHIECKON
nucconanui. CUIIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.
JemoncTpauuu. VicribiTaHue BENIECTB U UX
pacTBOPOB Ha AIEKTPONPOBOIHOCTD

Onpez[eneHI/m MMOHSTHH (QIICKTPOIIMTHYCCKAAd JUCCOTHUALUA,
«OJICKTPOJIUTBID», KHEIJICKTPOJIUTLD).
Brinonnenue IMOMCTOK, BBIIIUCOK U HUTHUPOBAHUS TCKCTA

OCHOBHBIE TIOJIOKEHUS TeE-
OpHH DIIEKTPOIUTUIECKON
muccormanun. MoHHbIe
ypaBHEHUS PeaKIuit

OcCHOBHBIE TOJIOKEHUS TEOPUH IEKTPOITUTUYECKOM
qucconuanuu. MlonHble ypaBHEHUS peaKLUi.
Peakuuu obMeHa, uaymue 10 KOHIA.

KHaCCI/I(I)I/IKaI_II/IH HOHOB M UX CBOMCTBA.

OnpezleneHI/m MMOHATHH «CTEIICHb JUCcConmuanum), «CUJIbHBIC
SJICKTPOJIUTBI, «cia0ble OJICKTPOJIUTHDY, KKATUOHBID», KaHUOHBI»,
(KHUCJIIOTBI», KOCHOBAHHUSD), KCOJIH». Cocrasnenne ypaBHeHI/Iﬁ
Z—)J'IGKTpOJIHTH‘-IGCKOﬁ Jucconuanuu KUCJIoT, OCHOBaHUI U COJIEH.




MonexyJsipHble 1 HOHHBIE YPABHEHUS PEAKLIUMN.
JdemMoHcTpaumMu. 3aBUCUMOCTD JIEKTPO-
MIPOBOJHOCTU YKCYCHOU KUCIIOTBI OT
KOHLEHTpaluu. /[BUKeHNe OKpaIlIeHHBIX HOHOB B
anexTpuyeckoM nose Jlaboparopusie onbIThI. 18.
B3aumopeicTBue pacTBOPOB XJIOPUAA HATPUA U
HUTpaTa cepedpa

Nnmroctpanus npuMepaMyu OCHOBHBIX ITOJI0KEHUH TEOPUU
ANEKTPOJUTUYECKON JUCCOLMAIINM; TEHETHYECKOU B3aMOCBS3U
MEXy BellleCTBaMH (MPOCTOE BEIIECTBO — OKCHJ — TUIPOKCUI —
COJIb).

PaznuueHnne KOMIIOHEHTOB JIOKA3aTeNIbCTBA (TE3UCOB, ApTYMEHTOB U
(hopMBI JOKA3aTeIbCTBA)

Ornpenenenue MOHATUS «MOHHBIE peakuun». CocTaBIeHUE
MOJIEKYJIIPHBIX, TOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUN
peakiuuii ¢ yuactrem 3iiekTpoiauToB. Habmonenue u onucanue
peakLMil MEXy SJIEKTPOIUTAMU C IOMOUIBI0 €CTECTBEHHOTO
(pyCcCKOro MM POJHOTO) SI3bIKA U SI3bIKA XUMUH

Kucnotsr: knaccudukamms u
CBOWCTBA B CBETE

Kucnotsl, ux knaccudpukamus. Jlucconmanms
KHCJIOT M UX CBOWCTBA B CBETE TCOPUU
3JICKTPOJINTUYECKON JTUCCOIHAITIH.
BzauMmoeiicTBHe KHCIOT ¢ METaIaMH.
DIIEKTPOXUMUYCCKUN Pl HAPSDKCHUH METAIIIIOB.
BzamMoneiicTBue KHCIOT ¢ OKCHIAMU METAJIOB.
B3aumMoneiicTBre KUCIOT C OCHOBAHUSAMU —
peakuus HeuTpanuzanuu. BzanmonencTeue KucioT
¢ coimamu. Mcronp3oBanue TaOIHUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX
CBOMCTB KuCIOT. JIabopaTopHble onbITHI. 19.
[Tomy4yenue HEPACTBOPUMOTO THAPOKCHIA U
B3aMMOJIeicTBHE ero ¢ kuciaoramu. 20. Bzanmo-
JIEUCTBUE KUCIOT C OCHOBAHUSIMU.

21. B3anmMoelcTBHE KUCIOT ¢ OKCUIAMHU
MeTaIoB. 22. B3zauMonencTBre KUCIoT ¢
MeTtaiaMi. 23. B3aumonelncTBre KUCIOT ¢ COIIMU

CocTaBiieHne XapaKTePUCTUKH OOIIUX XUMHUUYECKUX CBOMCTB KHCIIOT C
MTO3ULIMKA TEOPUH HJIEKTPOJIMTUYECKON TNCCOLUALINN.

CocraBneHre MOJIEKYJIIPHBIX, TOJHBIX U COKPAILEHHBIX HOHHBIX
ypaBHEHUH peakiluii ¢ yuactueM kuciot. HabmoaeHue u onvcanue
peaKuil ¢ y4acTueM KUCJIOT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIHM POJIHOTO) SA3BIKA U A3bIKA XUMUH.

[IpoBeaeHue ONbITOB, NOATBEPKAAOIIUX XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIFO/IEHUEM PABUJI TEXHUKU O€30M1aCHOCTH




OcHoBanwust: Knaccuurarms
1 cBoiicTBa B cBeTe TOJ]

OcHoBanusl, ux knaccupukanus. Jlucconuanus
OCHOBAHMH U UX CBOWCTBA B CBETE TEOPUU
ANEKTPOIUTUYECKON AUCCOLUALINH.
BzanmoeiicTBHE OCHOBAHM C COJISIMU.
Hcnonn3oBanue TaOIUIIBL

PaCTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMHYECKUX
CBOMCTB OCHOBaHHUN. B3auMoaelcTBHE MIEI0UYESH C
OKCHJIaMH{ HEMETAJIJIOB.

JlabGopaTtopusbie onbIThl. 24. B3aumoeicreue
HIEJIOYEH ¢ KuciioTaMu. 25. B3auMmoaencrasue
IIEJIOYEH ¢ OKCHAAMH HEMETAJIOB. 26.
BzaumozeiicTBue nienouen ¢ coramu. 27.
[Tomy4yeHue u CBOMCTBA HEPACTBOPUMBIX
OCHOBaHUM

OrnpeneneHue MOHATUS «OCHOBAHUS».

CocraBiieHne XapaKTepUCTUKH OOIIUX XUMHUUYECKUX CBOMCTB
OCHOBaHUM (111€JI04el U HEPaCTBOPUMBIX OCHOBAHHI) C MO3ULIUIA
TEOPHUU AIEKTPOIUTUIECKON AUCCOIUAIIIH.

CocraBieHre MOJIEKYJISIPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
yYpaBHEHHUH peaKkIluii ¢ ydacTrueM ocHoBaHui. Habmonenue u
ONMCAHUE PEAKIMI OCHOBAHUN C IOMOIIbIO ECTECTBEHHOTI'O (PyCCKOIO
WM POJTHOTO) SI3bIKA U S3bIKA XUMHUU.

[IpoBeaeHue ONBITOB, MOJATBEPKAAIOIIUX XUMUUECKHE CBOMCTBA
OCHOBaHUH, C COOJIIO/IEHUEM MPABUI TEXHUKU O€30MTaCHOCTH.
CocraBiieHue 10KJIa/a 110 TEME, ONPEAEIEHHON yUUTENEM

Oxcuppl: KaccupuKanys u
CBOMCTBA

O0o0011IeHrEe CBEICHUI 00 OKCH/IaX, UX
KJaccuuKaum u cBoiictTBax. JlabopaTtopHbie
OnbITEL 28. B3anMoaelicTBE OCHOBHEBIX OKCHIOB C
KucioTamu. 29. BzanMoelicTBue OCHOBHBIX
OKCHUIOB ¢ Bonxoii. 30. B3zanMonelicTBre KUCIOTHRIX
OKCHUJIOB ¢ Ienodamu. 31. B3aumoneiictBue
KHCJIOTHBIX OKCHJIOB C BOJIOH

Omnpenenenus MOHATUN «HECOJIEOOPA3YIOIINE OKCHIBD,
«cos1e00pa3yIolIre OKCUIbI», «OCHOBHBIE OKCUIIBD, «KUCIOTHbBIC
OKCHUJIBI».

CocraBneHne XapakTePUCTHKU OOIINX XUMHUYECKUX CBOMCTB
cosieo0pa3yrIIUX OKCHIOB (KUCIOTHBIX U OCHOBHBIX) C MO3ULIAN
TEOPHUHU BIIEKTPOJIUTUYECKON AUCCOLUALIIH.

CocraBneHne MOJIEKYJISIPHBIX, TOJHBIX U COKPAILEHHBIX HOHHBIX
ypaBHEHUH peakluii ¢ yuactueMm okcuaoB. Habmronenue u onrcanme
peaxIuii OKCHJIOB C MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.

[IpoBeneHne onbITOB, MOATBEPKAAIOIINX XUMHUYECKAE CBOMCTBA
OKCHJIOB, C COOJIIO/IEHHUEM TPaBUI TEXHUKU O€30MaCHOCTH.
CocraBieHue JoKIaia 1o TeMe, ONPEAEICHHOW CaMOCTOSITEIbHO

Conu: knaccupukanus u
cBoiicTBa B cBete TO/]

Comnu, ux aucconuanus U CBOMCTBA B CBETE TEOPUHU
ANEKTPOJIUTUYECKON AUCCOIUALINH.
BzaumogeiicTBHE cojieil ¢ MeTalIaMH,
0COOEHHOCTH ITHX peakiuii. Bzaumoseiicteue
coueii ¢ comstmu. Mcrmonb30BaHKe TaOJIHIIBI
PaCTBOPUMOCTH JJISl XapAKTEPUCTUKN XUMHYECKUX
CBOMCTB COJICH.

JlaGopaTtopHsie onbIThI. 32. B3aumopeicTue coneit
¢ kucinoramu. 33. B3auMoaeicTBue comei ¢
[IeI0YaMH.

BzauMmogneiicTBue coleil ¢ ColIsIMU.

OnpeneneHus MOHATUN «CPEIHUE COJINY, «KUCIBIE COJINY», «OCHOBHBIE
COJIN.

CocTtaBrieHre XapaKTepUCTUKH OOIINX XUMHUUECKUX CBOMCTB coJiel ¢
MO3UIUNA TEOPUU BJIEKTPOTUTUUECKON JUCCOIUALINH.

CocraBneHue MOJIEKYJIIPHBIX, TOJHBIX U COKPAILEHHBIX HOHHBIX
ypaBHEHUH peakiuid ¢ ygactuem coneil. Habmonenune u onucanme
peaxIuii cojeil ¢ MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO UITU POIHOTO)
SI3BIKA M SI3BIKA XMMUH.

[IpoBeaeHue ONbITOB, MOATBEPKAAIOIIUX XUMUUYECKHE CBOMCTBA
COJIEH, ¢ COOJTI0ICHNEM MPABHII TEXHUKH 0€30MMaCHOCTH.
CocraBieHue JoKIaa 1o TeME, ONPEAEIICHHOW CAMOCTOSITEIbHO




B3anmonencTere pacTBOpOB COJIEH ¢ MeTAIIaMHU

I'enernueckas CBA3b MEXKIY
KJIacCCaMU HEOPraHUYECKUX
BEIIICCTB

I'eneTnueckue pAabl METAJIJIa U HEMCTAJLJIA.
I'eneTnueckas cBI3b MCXKAY KilaCCaMU
HCOPTraHUYCCKUX BCIICCTB

Ornpenenenue MNOHATUSA «T€HETUUECKUH psii». MmocTpupoBats: a)
IIpUMEpaMu OCHOBHBIE MTOJIOKEHUS TEOPHUH SJIEKTPOIUTUUECKOU
JUCCOLMAINK; 0) TCHETUYECKYI0 B3aUMOCBSI3b MEXK/Ty BEIIECTBAMU
(mpocToe BemecTBO — OKCHUJT — TUIPOKCU]] — COJIb).
CocraBieHre MOJIEKYJIIPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUH peaklUi ¢ y4acTHEM 3JIeKTpouTOB. CocTaBlieHHE
YpPaBHEHUI peaKUUid, COOTBETCTBYIOLIMX MOCIEA0BATEIbHOCTH
(«uenouke») MpeBpalleHuil HEOPraHUYECKUX BELIECTB Pa3InYHbIX
KJIaCCOB.

BrinosiHeHne npsMOro HHAYKTUBHOTO JOKA3aTEIbCTBA

O6o06menne u
CUCTEeMaTH3alusl 3HAaHHUH 110
teme «PacTBopeHue.
PactBops1. CBoiicTBa
pPacTBOPOB AIEKTPOIUTOBY»

[Tony4yenne XUMHU4ECKOi HH(MOPMAIMH U3 PA3TUYHBIX HCTOYHUKOB. U
[TpencraBnenue nHpopmanuu no reme «PacrBopenue. PactBopsl.
CBoiicTBa pacTBOPOB JIEKTPOJIUTOBY B BUE TAOJINIL, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uHcie ¢ npuMeHeHueM cpeacts U KT

KoHntposbHas padora Nod
«PacTBopenue. PacTBopsl.
CaolicTBa pacTBOpOB
3JIEKTPOJIUTOB)

Knaccudukanus
XUMHYECKHUX PEAKIIHA.
OKHCIUTEIBHO-BOCCTAHOBH-
TebHBIE PEaKIIHH

OKHMCIUTENbHO-BOCTOHOBUTEIIbHBIE PEAKIIUU.
Omnpenenenue cTeneHel OKUCICHUS IS
3JIEMEHTOB, 00Pa3YIOLINX BELIECTBA PA3HbIX
KJaccoB. Peakiiuu HOHHOro oOMeHa U
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.
OxucauTeNb U BOCCTAaHOBUTEI, OKHCIEHUE U
BoccTaHoBJeHHe. CocTaBleHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METO-
JIOM 3JIEKTpOHHOTO OanaHca. JlemoHcTpauu.
B3anmoneiicTBre IUHKA C CEPOU, COJSAHOU
kucnotoi, xinopunom meau (II). l'openne maraus.
Bzau-

OnpeneneHI/m MOHATHH «OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHbBIC
peaknuum», KOKUCIUTECIIb», KBOCCTAHOBUTCIIb», «OKUCIICHUCY,
«BOCCTAHOBJICHHEC.

KJ'IaCCI/I(I)I/IKaL[I/IH XHUMHUYCCKUX peaKI_II/Iﬁ 110 IPHU3HAKY «M3MCHCHUC
CTCIICHEH OKHUCIICHHS DJIEMCHTOB. OHpeI[CJ'IeHI/IG OKHCIIHUTCIIA U
BOCCTAHOBHUTCIIA, OKHCJICHHUA U BOCCTAHOBJICHHA.

Hcmonp30Banne 3HaKOBOTO MOACIIUPOBAHUA

CBoiicTBa U3Y4EHHBIX
KJIACCOB BEILIECTB B CBETE
OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaK-
805051

CBolicTBa MPOCTHIX BEIIECTB — METAIOB U
HEMETAJIOB, KUCIIOT U COJIEN B CBETE
OKHCJIMTEbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

CocraBienre ypaBHEHUN OKHCIUTETbHO-BOCCTAHOBUTEIbHBIX
peaxIuii, UCTIONIb3ys METO/I AIEKTPOHHOTO OallaHca.
Omnpenenenre OKUCIUTENSI U BOCCTAHOBUTEISI, OKUCIICHUS U
BOCCTaHOBJICHUS

O000meHue n

CocraBneHre ypaBHEHUH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX




cucTeMaTu3aIys 3HaHuM 110
TeMe «OKHCIUTEIBRHO-
BOCCTAaHOBUTEJIbHBIC PEaK-
11070705

peaKIuii, UCTIONIB3ysl METOJI AIEKTPOHHOTO OallaHca.
Omnpenenenne OKUCIUTENS U BOCCTAHOBUTEISI, OKHCIICHUS U
BOCCTaHOBJICHHS.

[IpeacraBnenue nHbopmaruu mo TeMe «OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMM» B BUIE TAOIUII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMenenueM cpeacts M KT

TEMA 7. IPAKTUKYM 2. «CBOUCTBA PACTBOPOB JIEKTPOJIUTOB»

(19)

Penrenue
AKCTICPUMEHTAIBHBIX 337124

Pemrenne SKCIICPUMCHTAJIBHEBIX 3a1a4

Ob6pamnienue c 1adbopaTopHbIM 000PYZAOBaHHUEM U HarpeBaTeIbHBIMU
npuOopaMu B COOTBETCTBUH C MTPaBUIIAMU TEXHUKH 0€30IaCHOCTH.
Pacrnio3HaBanue HEKOTOPHIX aHMOHOB U KaTHOHOB. HaGumoieHue
CBOICTB BEIIECTB U MPOUCXOASIINX C HUMU SIBJICHUA.

Onucanyre XMMHUYECKOI0 IKCIIEPUMEHTA C IIOMOILBIO €CTECTBEHHOI'O
(pyccKOTo UM POIHOTO) SI3bIKA U A3bIKA XUMUH.

®opMyIMpOBaHUE BBIBOJOB I10 PE3yJIbTaTaM IPOBEAEHHOIO

OKCIICPUMCHTA

9 kiacc

BBEJIEHUE. OBIIIASI XAPAKTEPUCTUKA XUMHUUYECKHUX JJEMEHTOB 1 XUMWYECKHNX PEAKIIAI. MEPUOJUYECKHAI
3AKOH U NEPUOINYECKAS CUCTEMA XUMNYECKUX 3JIEMEHTOB 1. U. MEHJEJIEEBA (10 )

XapakTepucTuka
XUMHUYECKOIO 3JIEMEHTA Ha
OCHOBAHMH €r0 MOJIOKEHUS B
Ilepuoanueckoit cucreme /.
N. Menneneesa

XapakTeprucTUKa 3JIEMEHTA M0 €ro MOJI0KEHUIO B
[lepuoauueckoit cucteMe Xu-

mudeckux sneMmeHToB . 1. Menpeneera.
CBoiicTBa OKCHAOB, KUCIIOT, OCHOBAHHMI U COJICH B
CBETE TEOPUH ICKTPOJIUTHUECKON TUCCOLMALUN U
OKHCJICHUS-BOC- CTAHOBJICHUS.

JemoncTpanuu. Mopenn aToMOB 31eMeHToB 1—3-
r0 NEPUOJ0B

XapaKkTepuCcTUKAa XUMUYECKUX JIEMEHTOB 1—3-To nepruoioB 1o UX
10JIO’KEHHUIO B [leproauueckoil cuCTeMe XUMUYECKHX DJIEMEHTOB /1.
W. MenneneeBa; XMuMHUYECKMX CBOMCTB aM(QOTEPHBIX OKCUIOB U
rupokcuioB. CoCTaBlIEHNE MOJIEKYJISIPHBIX, IOJHBIX U COKPALEHHBIX
VMOHHBIX YPaBHEHUH peaKui

AMdoTepHbIe OKCHUIBI U
TUAPOKCUIBI

[TonsiTve 0 MepexoaHbIX FTEMEHTaX.
AmoboTtepHOCTb. [ 'eHeTHUEeCKHI Psil IEPEXOIHOTO
snemenTa. Jlabopatopusie onbITh. 1. [Tonyuenue
TUIPOKCUIA LIMHKA U UCCIIEJIOBAHHUE €r0 CBOMCTB

Omnpenenenue MoHsATUsA «amMpOTEpHBIE coeuHEeHH». Habmonenue u
OTHCaHNE PEAKINI MEXKIY BEIIeCTBAMH C TTIOMOIIBIO €CTECTBEHHOTO
(pyccKOTo UM POHOTO) SI3bIKA U SA3bIKA XUMUH.

HpOBe)IeHI/Ie OIIBITOB, MOATBEPKAAOIINX XUMHUYCCKUC CBOMCTBA
aM(pOTEePHBIX OKCHJIOB ¥ THAPOKCUIOB

[leproauueckuii 3aK0H U
[Iepuonnueckas cucrema /l.
N. MenneneeBa B cBeTe
YUYEHUS O CTPOCHUHU aTOMa

ITepnonnueckuii 3akoH u [lepnonnueckas cucrema
XxuMH4ecKkux 31eMeHToB /1. . MeHpaeneeBa.
JemoHncTpauuu. Paznuynabie popmbl TabIUIL
NepUOANYECKOl crucTeMbl. JJabopaTopHbIE OIBITHI.
2. MonenupoBanue nnoctpoeHus [lepronndeckoi
cuctemsl J[. 1. Menaeneena

Omnpenenenre BUIOB KJIacCU(PUKAIINN: €CTECTBEHHOU U
UCKYCCTBEHHOM.

BrimonHenue npsMoro 1eAyKTUBHOIO Joka3aTenbcTBa. Co3naHue
MOJIeJIEH C BBIJICTIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00BEKTA U
MPEJICTaBICHUEM UX B POCTPAHCT- BEHHO-TPpa(pUuecKOil 1M 3HaKOBO-
CUMBOJINYECKON hopme




XuMUYecKasi OpraHu3anus
JKUBOM M HEXKUBOUW MPHUPOJIBI

XuMHUecKasi OpraHu3aius KUBOU U HEKUBOU
NpUpOAbl. XUMUYECKUH COCTaB A/Ipa, MAHTUU U
36MHOM KOPbl. XUMUYECKHUE IEMEHTHI B KJIETKAX
JKUBBIX OPraHU3MOB. Makpo-u MUKPO3JIEMEHTHI.
JemoHcTpanuu. Mozaens CTpOeHUsI 3€MHOIO 111apa B
MIONIEPEYHOM pazpese

XapakTepUCTHUKA POIU XUMHUECKUX 3JIEMEHTOB B )KUBOU U HEXKUBOUI
IIPUPOJE.

CocraBiieHHE aHHOTALUU K TEKCTY.

Onpenenenue 1eau y4eOHON AEATEIIHOCTH C TOMOIIBIO YUUTENS U
CaMOCTOSITENIbHO, IOUCK CPEJICTB €€ OCY-

IIECTBJICHUS 10 IUIaHY, CBEPsIsl CBOU JIEHUCTBUS C LI€IIbIO U IIPU
HEOO0XOAMMOCTH MCIIPABIISS OMIMOKHU C MMOMOIIBIO YUUTENS U
CaMOCTOSITENILHO

Knaccudukanust xummde-
CKMX pEaKLMi 110 Pa3Iu4HbIM
OCHOBaHUSIM

O060011eHNEe CBEIEHNI 0 XUMHUECKUX PEAKIIUAX.
Knaccugukanus XaMIUecKuX peakiui 1mo
pa3JInYHBIM OCHOBAHMSM: COCTaBY U YUCILY
pearupyromux u 00pa3yromuxcs BeIecTs,
TeII0BOMY 3¢ EeKTy, HalpaBJIEHUI0, U3MEHEHHUIO
CTEIIEHEH OKUCIIEHUS 2JIEMEHTOB, 00Pa3yIoIIUX pe-
arupyrolye BelecTna, (asze, UCIoJIb30BaHHIO
KaTaJln3aTopa.

JlaGopaTopHbIe ONBITHI. 3. 3aMelLIeHNE JKEIe30M
Mmenu B pactBope cynbdata mean (11)

Omnpenenenns NOHATUH «XUMUYECKas pEAKLUs», «PEaKUU
COEIMHEHUS», «PEAKLIUU PA3I0KEHUS», «PEAKIIUU OOMEHA», «PEAKLIUU
3aMELICHUS», «PEaKIUU HEUTpaIu3alun», «3K30TEPMUUECKUE
peaKum», «3HA0TEPMHUUECKHUE PEAKIIUNY, «OOpATUMBIE PEAKIIII,
«HEoOpaTUMBbIE peaKI», «OKHCIUTEIbHO-BOCCTAHOBUTEbHBIC pPeakK-
LIUW», «TOMOT'€HHBIE PEAKLIUN», «T€TEPOTCHHbIE PEAKLIUN,
«KaTAJIMTUYECKHUE PEAKLIUNY, «HEKATAIUTUYECKUE PEAKLIUN»,
«TerIoBOM 3(PPEeKT XMMHUIECKON peakiuimy. XapakTepruCcTUKa
XMMHMUYECKHUX PEAKLMK 110 Pa3IMYHbIM IIPU3HAKAM.

CocraBiieHrEe MOJIEKYJIIPHBIX, MIOJIHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHUH PEAKIIMA.

Onpenenenre OKUCIUTENSI U BOCCTAHOBUTEISI, OKUCIICHUS U
BOCCTAHOBJICHMUS.

Habmtoienue u onucanue peakuii Mex1y BEIECTBAMH C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'O MJIM POHOTO) SI3bIKA U S3bIKa XUMHH.
[Tpeacrasnenune undopmarmu no temMe «Knaccuduranus XUMAYECKUX
peakuuii» B Bujie TabJuIl, CXeM, OIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npuMmeHeHneM cpencts U KT

ITonsiTHE O CKOPOCTH
XUMUYECKON PEAKLUU

IToHsATHE O CKOPOCTH XMMUYECKOW PEAKLIUH.
@DakTOpBbI, BIUSIOIIAE HA CKOPOCTh XUMUUYECKUX
peaKuuii.

JemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKLIUH OT MPUPOIBI PEArUPYIOIINX
BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
pe€aKkinu OT KOHIEHTPALIMN Pearnpyromux
BEIECTB. 3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOU pe-
AKIMU OT I1omaan COIMPUKOCHOBCHU A
pearupyronmx BemecTB («KUTIALIUN CIOW»).
3aBUCUMOCTH CKOpPOCTH XUMHUYECKOH pCaKknuuu oT
TEMIIEPATypbl PEArUPYIOLIUX BEIIECTB.

MonenpoBaHue «KHUIAILIETO CI0S». 8. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOHN pEeaKLIMK OT TEMIIEPATYPhI pEarNPYIOIINX BEIIECTB HA
npuMepe

Omnpenenenne NOHATHS «CKOPOCTb XUMUYECKON PEAKIIUM.
OObscHEHUE C IPUBEICHUEM ITPUMEPOB BIMSIHUSI HEKOTOPBIX
(bakTOpOB Ha CKOPOCTh XMMHUYECKHX peakuuil. Habmoaenue u
OTNMCAaHNE PEAKINI MEXIy BEIIeCTBaMH C TIOMOIIbIO €CTECTBEHHOTO
(PycCcKOro MM POJHOTO) A3bIKA U SI3bIKa XUMUH.

[IpoBeneHne ONBITOB, MOATBEPKAAIOIINX 3aBUCUMOCTh CKOPOCTH
XMMUYECKOH peakIuy OT Pa3In4HbIX (GaKTOPOB




JlaGopaTopHble ONBITHI. 4. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEaKIUU OT MPUPOIBI Pearupyromux
BEILIECTB HA ITPUMEPE B3aUMOJICHCTBUSI KUCIIOT C
MeTaJlJIaMH. 5. 3aBUCUMOCTb CKOPOCTH XMMUYECKOU
peakinK OT KOHIEHTPAIMU PEarupyroInX BEIeCTB
Ha IpUMEPE B3aUMOJICHCTBUS IIMHKA C COJISTHON
KHUCJIOTOH pa3IM4yHOM KOHIIEHTpauuu. 6. 3a-
BHCHMOCTb CKOPOCTH XUMHYECKOU PEAKIIH OT
TJIOIAIU COMPUKOCHOBEHHS PEarupyromnx
BeIEeCTB.7. MoJIeTMPOBAHUE «KHUTISIIIETO CIOS». 8.
3aBUCUMOCTH CKOPOCTH XMUMUYECKOW PEaKIUU OT
TEeMIIepaTyphbl PearupyroIux BEIIECTB Ha PUMEpE
B3aumoyeiicTeus okcuna menu (I11) ¢ pactBopom
CEPHOI KUCIIOTHI Pa3IMuHOMN TeMIlepaTyphl

Karanuzatopsl

Karanuzarops! u karanu3. UHruOUTOpSI.
AHTHOKCHIAHTBHI.

JemoHcTpanuu. ['OMOreHHbIM U reTepOoreHHbIN
Karanu3bl. DepMEHTATUBHBIN KaTaIu3.
WNurubuposanue. JlabopaTopHble ONbITHI. 9.
Pa3nosxeHnune nepokcua BOLOPOIa C IOMOIIBIO
okcusa mapranna (IV) u karanassl. 10. OOHapy-
JKEHHE KaTaJla3bl B HEKOTOPBIX MUIIEBBIX
npoaykTax. 11. UTHrubuposanue B3auMoaeHCTBUS
KHCJIOT C METAJUIAMH YPOTPOITMHOM

OmnpeneneHne NOHATHS «KaTaau3aTopy.

Habmroienue u onucanue peakuil Mex1y BEIIECTBAMH C [IOMOIIbIO
€CTECTBEHHOTO (PYCCKOI'O MJIM POHOIO) SI3bIKa U S3bIKa XUMHH.
IIpoBeneHne ONBITOB, NOATBEPKAAOIINX BIMSHUE KaTaJu3aToOpOB Ha
CKOpPOCTb XUMHUYECKOH peakiuu

O06o06mIeHuE U
cHCTeMaTH3amys 3HaHuH 110
teme «BBenenune. O6mas
XapaKTEepUCTUKA XUMUYE-
CKHUX DJIEMCHTOB U
XUMHYECKUX peakuui. [lepu-
oanveckuit 3akoH u [lepro-
JIMYecKast cucTeMa XuMuJe-
ckux anemenToB /I, U.
Menneneenay»

[IpencraBnenue nnpopmanuu o treme «Benenue. Obmas
XapaKkTepPUCTUKA XUMUYECKUX DJIEMEHTOB U XUMHUECKUX PEAKLUM.
[Tepuoanueckuii 3akoH u [leprnoanyeckas cuCTeMa XUMUYECKHUX
sanemenToB JI. V1. MenzeneeBa» B BUae TaOIUIl, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4ucJie ¢ npuMeHenrem cpeacts MKT

KonTponsnas Nel
«BBegenue. O61mas
XapaKTEePUCTHKA XUMHUYe-




CKHUX BJICMCHTOB U
XUMHYECKUX peakiui. [lepu-
OJIMYCCKUI 3aKOH U
Ilepuoauueckas cucrema
XUMHYSCKHX 3JIeMEHTOB /JI.
H. Meunneneesa»

TEMA 1. METAJLJIbI (14 )

Bex MeaHbIii, OpOH30BBIH,
JKEIIE3HBIN

MeTamisl B HUCTOPHUHU YECJIIOBCUCCTBA

Bbruucnienus mo XumMuueckuM (GpopMyiiaMm U ypaBHEHHSIM PEaKIni,
MPOTEKAIIUX C YY4aCTHEM METAJUIOB M UX COCITUHCHHIA.

[TonGop (¢ TOMOIIBIO YUUTEINS) CIIOBAPEH, SHITUKIONEIHH,
CIPaBOYHUKOB, AIEKTPOHHBIX TUCKOB U IPYTUX HCTOYHHKOB
uHpopMannu, HeOOXOIUMBIX /ISl pEIICHUS YIeOHBIX 3a/1ad.
ComnocraBnenue nHGOpMaLIUU, TOTYYSHHON U3 Pa3IMUHBIX
HCTOYHHKOB.

CocTtaBlieHHE peleH3UH Ha TEKCT

ITonoxenue 31€MEHTOB-
MetauioB B [lepuognueckon
cucteme /1. 1. Menpaeneena u
0COOEHHOCTHU CTPOEHHUSI UX
atromMoB. Ou3nyeckue
cBoiicTBa MeTauI0B. CIIIaBbI

[Tonoxenue metaios B [lepuoguueckoii cucreme
xumMudeckux asementoB J1. Y. Meneneena.
MerTannnueckas KpucTalsIMuecKasl perierka u
METAJNIMYCCKasd XUMHNYCCKaA CBA3b.

O6mue ¢pusznueckue cBoiicTBa MetaioB. CriaBhl,
UX CBOMCTBA M 3HaueHue. Jlemoncrpamuu. O6pasisl
CILIaBOB

Onpenenenre NOHITUS «METAJUIBD».

CocraBieHne XapaKTePUCTUKNA XUMUYECKUX JIEMEH- TOB-METAJLIOB 110
UX TIOJIO’KEHMIO B [leprouueckoit cucteMe XMMUYECKUX dJIEMEHTOB
. U. MenneneeBa. XapakTepUCTHKA CTPOCHHS U O0OIIUX (HU3NIECKUX
CBOMCTB IPOCTHIX BEIIECTB-METAIJIOB.

OOBsicHEeHHE 3aBUCHMOCTH CBOWCTB (MJIM MPECKA3aHHE CBOWCTB)
XMMUYECKHX 3JIEMEHTOB-METAUIOB OT nosioxkeHus B [lepuoanyeckoit
cucteMe xuMmudeckux sneMeHToB J[. 1. Meneneena.

YcTaHoBIIeHHE TPUUMHHO-CIIE/ICTBEHHBIX CBS3€H MEX/1y CTPOSHHEM
aToMa, XHMUYECKOH CBSI3bI0, TUTIOM KPHCTAITMUECKON PEIISTKH
METAJUIOB M UX COETMHEHUH, UX 00IMMH (PU3NYECKMMHU CBOWCTBAMHU

XUMHYECKHE CBOMCTBA
METaJJIOB

XuMHYECKHEe CBOMCTBA METAIIJIOB KaK
BOCCTAaHOBUTEIICH, a TAK)KE B CBETE UX IMOJIOKCHUS
B JIEKTPOXUMHYECKOM PsIly HANPS)KEHUN MeTall-
JIOB.

JemoHcTpanuu. BzanmoiecTBre METamIoB C
HEMeTallJIaMU.

JlaGopaTopHuble onbIThI. 12. B3anmoeiicTBue
PacTBOPOB KUCIJIOT U COJIEH C METalIaMU

Omnpenenenre NOHATHS «psAJl aKTUBHOCTH METAJJIOB.
XapakTepUCTUKAa XUMUYECKUX CBOMCTB IPOCTHIX BE- IIECTB-METAIIIIOB.
OObscHEHNE 3aBUCUMOCTH CBOMCTB (MJIH MpeACKa3aHUue CBOWCTB)
XUMHUYECKHX JIEMEHTOB-METAJJIOB OT MojoxeHus B [lepnonnueckoit
cucteMe xuMmudeckux aneMmenToB J[. 1. Mennaeneena.

CocraBiieHnE MOJIEKYJIIPHBIX YPaBHEHUM peakluid, Xa-
PaKTEpU3YIOIINX XUMUYECKHE CBONCTBA METAJUIOB U UX COEIMHEHUM:
AIIEKTPOHHBIX YPaBHEHUH MIPOLIECCOB OKUC- JIEHNUS-BOCCTAHOBIICHHUS,
YpaBHEHUH AJEKTPOIMTUUECKON AUCCOIUAIINN; MOJIEKYIISPHBIX,
MIOJIHBIX Y COKPAILICHHBIX HOHHBIX YPAaBHEHUI PEAKIHUI C yUaCTHEM
AIIEKTPOJIUTOB.

Y cTaHOBIEHNE IPUYMHHO-CIEACTBEHHBIX CBSI3E€H MEXKY CTPOCHUEM




aTOMa, XUMHUYECKOHU CBSA3bIO, TUIIOM KPUCTAJUIMYECKOU PEIIETKU
METAJIJIOB U UX COCANHEHUN, NX XUMHYECKUMU CBOMCTBAMH.
HaGnronenue u onucaHne XMMUYECKOTO SKCIIEPHUMEHTA.
ITpencraBnenue MHGOpPMALIMU B BUJIE TaOJIUL, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHenuem cpencts M KT

Mertamisl B mpupoje. O6mue
CIOCOOBI UX MOJTYYCHUS

Mertamisl B ipupojie. O01me crocoObl ux
MOJIyYEHUSI.

JlaGopaTopHbie onbIThI. 13. O3HaKOMIIEHHE C
pyaamu xenesa. 14. OkpalrBaHue riaMmeHu
COJISIMU I1IEJIOYHBIX METAJIJIOB

CocrapieHre MOJIEKYJIIPHBIX YPAaBHEHUH PEaKIMi M JIEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUS,
XapaKTePU3YIOIIUX CIIOCOOBI MOTYYCHHSI METAJIOB.

[Toa6op (¢ MOMOIIIBIO YUUTEIs ) CIIOBAPEH, SHITUKIIOTICIHH,
CIIPABOYHHUKOB, SJICKTPOHHBIX JUCKOB U APYTUX HCTOYHUKOB
nH(popMaluy, HEOOXOAUMBIX JUIS PellleHUs Y4eOHbIX 3a/1a4.
ComnocraBnenue nHGOpMaLUU, TOTYYSHHON U3 Pa3IMUHBIX
HMCTOYHUKOB

[TonsaTHe 0 KOppo3un
METAJIJIOB

Koppo3zus metamioB u cnocoObl 00pbObI ¢ HEl

Onpenenenus NOHATUH «KOPPO3USLY», «XUMHUUECKAsT KOPPO3HI»,
«QNEKTPOXUMHUECKAs KOPPO3US».

WnmrocTpalyst MOHIATUH «KOPPO3USD», «XUMHUUECKask KOPPO3U»,
«QIEKTPOXUMHUECKass KOPPO3Us» IPUMEPAMU IIPOLIECCOB,
IPOUCXOAIINX C PA3IMYHBIMU MeTalIaMH. XapaKTepUCTUKA
Cr0cO00B 3alUTHI METAJIOB OT KOPPO3HUHU

OO01as xapakTepuCTHKa 3Je-
MeHTOB [A rpynmnsi.
CoenvHeHus HIEIOYHBIX Me-
TaJIJIOB

OO0m1as XxapaKTepUCTUKA IIETOYHBIX METAIIIOB.
Mertaiisl B mpupoje. Obiue cnocoObl ux
nonydenus. Ctpoenne atomoB. lllenounsie
MeTaJlJIbl — MPOCThIE BelecTBa. Baxkueiiime
COCAMHECHMU LICIIOYHBIX METAJIJIOB — OKCHU/bI,

TUAPOKCUABI M COMU (XJIOpUbI, KapOOHATHI, CYJIb-

Gatbl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B
HapoAHOM Xxo3siicTe. Kanuitable ynoOpenus.
Hemonctpanunu. OOpasibl METOYHBIX U

IIEJIOYHO3EeMEIbHBIX METALI0OB. B3anMmoielicTeue
HaTpusl, JINTHUS C BOAOUN. BzauMonencTBue HaTpus ¢

KHCJIOPOIOM

Omnpenenenre NOHITUS «ILE€JI0YHbIe MeTaJlIb». CocTaBIeHUE
XapaKTEPUCTHUKU ILEJI0YHBIX METAJUIOB 10 UX MOJIO0XKECHHIO B
IIepnonnueckoi cucreMe xuMudeckux anemeHToB . 1. Menaeneesa.
XapaKkTepuCTUKA CTPOECHUS M OOLIMX (PU3NUECKUX U XUMUYECKUX
CBOICTB LIEIOYHBIX METAJUIOB. XapaKTePUCTHKA PUZNYECKUX U
XUMHUYECKHX CBOMCTB OKCHUJOB U THAPOKCHIOB IIEIOUYHBIX METAJIJIOB.
OOBbsicHeHHE 3aBUCUMOCTH CBOMCTB (WJIM MpeJCKa3aHHe CBOWCTB)
IIEJIOYHBIX METAJIJIOB OT MojioXxkeHus B [lepuonnyeckoii cucteme
XxuMuyeckux 3eMeHToB [I. 1. Menneneesa.

CocraBiieHnEe MOJIEKYJIIPHBIX YPaBHEHUM peakLuid, Xa-
PaKTEpU3YIOIIUX XUMHUYECKHE CBOMCTBA IIEJIOYHBIX METAJIIIOB U UX
COEJIMHEHUI: 3JIEKTPOHHBIX YPAaBHEHUH IPOLIECCOB OKUCIICHUS -
BOCCTAHOBJICHMSI; YPAaBHEHHH 3J€KTPOIUTUYECKON TUCCOLINALINN;
MOJIEKYJISIPHBIX, TIOJIHBIX M COKPAIEHHBIX HOHHBIX YPaBHEHUN
peaxkiuii ¢ y4acTueM 3JIeKTPOJIUTOB.

VYcTaHoBIEHNE IPUUMHHO-CIIEACTBEHHBIX CBSI3€H MEKY CTPOSHUEM
aToMa, XUMHUYECKOU CBSI3bI0, TUTIOM KPUCTAJUTMUECKON pelieTKu
LIEJIOYHBIX METAJIJIOB U X COEAMHEHUH, MX XUMHUECKUMU
cBoiicTBaMH. BbIunciieHust Mo XuMu4eckuM GopmyliaM 1 ypaBHEHHSIM




peaKLII/Iﬁ, HpOTeKaIOH_[I/IX C y‘IaCTI/IeM HICJIOYHBIX MCTAJIJIOB U UX
COEeIUHEHNN

Illenoyno3eMenbpHBIC METaI-
nel. CoequHEHUS IET0YHO-
3€MEILHBIX

OO61as xapakTepuCTHKa 3JIEMEHTOB TJIaBHOM
noarpynns! Il rpynnsl. CTpoeHue aToMoB.
[[{erouHO3€EMENBHBIE METAILIIBI — MPOCTHIE
BelleCTBA. BakHelme coeMHeHNs
IIEJI0OYHO3EMEIBHBIX METAJUIOB — OKCHUJBI,
TUAPOKCHUIBI U COJIU (XJIOPUJIbI, KAPOOHATHI,
HUTpaThI, Cyabdatsl, ocharel), UX CBOHCTBA U
IIPUMEHEHNE B HAPOJIHOM XO35HCTBE.
JemoncTpaumnu. Bzaumoaencreue Kajibus ¢
BOJIOM. B3anmoieiicTBHE Marausi ¢ KUCIOPOJOM.
JladopaTropHublie onbIThl. 15. B3anmoseiictBue
Kanblus ¢ Bojou. 16. [lomydenue rugpokcuga
KaJIbLIMSI U UCCIIEJOBAaHUE €TI0 CBOMCTB

OrnpeneneHne NOHATUS «IIETOYHO3EMENIbHBIE METAILIBDY.
CocraBneHue XapakTEPUCTUKHU HIEJIOYHO3EMETBHBIX METAJIOB 0 UX
nosioxeHuro B [lepuoauyeckoil cuctemMe XUMHUYECKUX 3J€MEHTOB /1.
1. MenneneeBa. XapakTepuUCTHKA CTPOCHUS U OOLINX (PU3UIECKUX U
XUMHUYECKHUX CBOMCTB LIEIIOYHO3EMEIbHBIX METAUIOB.
XapakTeprucTuka GU3NIECKUX U XUMUYIECKIX CBOMCTB OKCHUJIOB H
THJIPOKCHJIOB IIETI0YHO3EMENIbHBIX MeTaIoB. OObsICHEHHE
3aBUCUMOCTH CBOMCTB (WJIM MpECKa3aHuEe CBONCTB)
HIEJIOYHO3EMEIBbHBIX METAJUIOB OT NoJIoKeHUs B [lepuonnueckoi
cucteMe xuMudeckux sneMenToB J[. 1. Meneneena.

CocraBneHue MOJIEKYJIIPHBIX YPABHEHUHN peaKLUid,
XapaKTEPUIYIONIUX XUMUUECKHE CBOMCTBA IIEIOYHO3EMETBHBIX
METaJUIOB U UX COCIMHEHMI: 3JIEKTPOHHBIX YPaBHEHUHN IIPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS; YPABHEHUM IEKTPOIUTUIECKON
JUCCOLMALMN; MOJIEKYJIIPHBIX, IOJHBIX U COKPAILIEHHBIX HOHHBIX
YpPaBHEHUH PEAKIU C y4aCTUEM DJIEKTPOJIUTOB.

VY cTaHOBIEHNE TPUUYUHHO-CIIEICTBEHHBIX CBA3EH MEXAY CTPOCHUEM
aToMa, XUMUYECKOU CBSI3bI0, TUIIOM KPUCTAJUIMUECKOU PEIICTKH
LIEJI0YHO3EMEIBHBIX METAJUIOB U UX COCIMHEHUI, UX XUMUYECKUMHU
cBoricTBamu. HaOmtoienre n onmucanue XMMHUYECKOTO IKCIIEPUMEHTA.
Brruncnenus mo xumuueckuM (GopMysiaM U ypaBHEHUSM PEaKIIHii,
MPOTEKAIOIIUX C YYACTHEM IIEIIOYHO3EMETBHBIX METAJUIOB U UX
COCIMHEHUN

AJTIOMUHHUHA U €70
COETMHEHUS

Crpoenue aToma, pU3NYECKHE U XUMUUECKUE
CBOICTBA aJFOMUHUS KaK IIPOCTOTO BEIIECTBA.
CoenvHeHUs aTIOMUHUS — OKCHJT U TUIPOKCU, UX
amdoTepHBblii XapakTep. BaxkHeiiue conu amto-
MuHus. [IpuMeHenmne amoMuHUs U €ro
COCIMHEHU.

JlaGopaTtopusie onbIThI. 17. [lomyuenue
TUIPOKCUA ATFOMUHUS U HUCCIIEI0BAHUE €TO
CBONCTB

CocraBneHue XapakTEPUCTUKU aTFOMUHHUS 110 €ro MOJ0KEHUIO B
ITepuoanueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Menaeneena.
XapakTepucTuka CTpoeHus, GU3NIECKUX U XUMHUYECKUX CBOMCTB
aJTIOMUHUS.

Xapaktepuctuka GU3NIECKUX U XUMUUECKHX CBOMCTB OKCHJIA U
TUAPOKCHU/IA aTFOMUHHUS.

OObscHEeHNE 3aBUCHMOCTH CBOMCTB (MJIU MpeCKa3aHle CBOMCTB)
AITIOMUHUSA OT MOJ0KeHUs B [lepruoanueckoi cucreme XuMHIECKUX
anemenToB /1. 1. Menpaeneena.

CocraBneHue MOJIEKYJISIPHBIX YPAaBHEHUHN peakuui, Xa-
PAKTEPU3YIOMNX XUMUYECKUE CBOMCTBA AJIFOMUHUS U €70
COEIMHEHUI: DIIEKTPOHHBIX YPABHEHUN MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJIEHUS; YPABHEHUN JIEKTPOJUTHUYECKON JUCCOLMALINY;




MOJIEKYJIIPHBIX, ITIOJHBIX U COKPALLEHHBIX HOHHBIX YPABHEHUN
peaKuuil C y4acTUEM DIIEKTPOJINTOB.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKIY CTPOCHUEM
aTOMa, XUMHUYECKOU CBS3BI0, TUIIOM KPUCTAJUIMYECKON PELICTKU
QIIOMUHHUS U €r0 COEAUHEHUH, €r0 XMMUYECKUMHU CBOMCTBAMH.
HaGnronenue u onucanue XMMUYECKOTO 3KCIIepUMeHTa. Beruucienus
10 XUMUYECKUM (hOopMysIaM U YPaBHEHUSM pEaKIiii, MPOTEKAIOIUX C
y4acTHUEM AIFOMHUHHUS U €r0 COCIUHEHUM

Kemnes3o u ero COCAUHEHUA

Crtpoenue aToma, GU3NYECKUE U XUMUYECKUE
CBOMCTBA *keJje3a Kak MIPOCTOro BEIECTBRA.
I'eneTnueckue psabl Fe“" uFe’". Baxneitmme conn
JKene3a. 3HaUCHUE JKeJe3a U €ro COeAMHEHUM 11
IIPUPOJBI U HAPOJHOIO XO35MCTBA.
JlemoHcTparuu. BzanmoaencTBre MeTalioB C
HeMetasuiamu. [lonydeHne ruipoOKCHIOB Keje3a
(IT) u (III). JlabopaTopHbIe onbIThL. 18. B3anmo-
JIefiCTBHE Kene3a ¢ COJITHOM KucioTou. 19.
[Tonyuenue rugpokcuos xenesa (I1I) u (III) u
M3y4YECHHUE UX CBOMCTB

CocraBiieHne XapaKTepPUCTUKH Keje3a 10 ero MOoJI0KEHHUIO B
[Tepuoanueckoit cucreme xumuyeckux 3yemeHToB [1. 1. Meneneena.
XapakTepucTuka CTpoeHusl, PU3NYECKUX U XUMHUYECKHUX CBOWCTB
Kenesa.

XapaktepucTuka GU3NIECKUX U XUMUIECKUX CBOMCTB OKCHJIOB U
THJIPOKCHJIOB JKele3a.

OOBsicHEeHHE 3aBUCHMOCTH CBOWCTB (MJIM MPECKA3aHHE CBOWCTB)
JKenesa oT mojoxeHus B [lepuonnyeckoil cucreMe XUMUYECKUX
anemenToB /. 1. MenzeneeBa. CoctaBiieHnEe MOJIEKYJISIPHBIX
YpaBHEHUN peakIuii, XapaKTepU3YIOIINX XUMHUECKHUE CBOMCTBA
JKeJle3a U €ro COEIMHEHUI: 3JIEKTPOHHBIX YpaBHEHUH MPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS; YPABHEHHM JIEKTPOIUTUYECKOM
JIMCCOLIMAIIMU; MOJIEKYJIIPHBIX, IOJHBIX U COKPALIEHHBIX HOHHBIX
YPaBHEHHH PEAKIHUI C y4aCTUEM DJIEKTPOJIUTOB.

YcraHoBlIeHHE TPUYUHHO-CIIEICTBEHHBIX CBS3EH MEX/1y CTPOCHHUEM
aTOMa, XUMHUYECKOU CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PELIETKU
’Kene3a U €ro COSIMHEHN, er0 XUMHYSCKIMH CBOMCTBAMHU.
HaGnroneHnue u onucanne XMMUYECKOT0 SKCIIepUMeHTa. Boruncinenus
10 XUMUYECKUM (OpMysiaM U YpaBHEHUSAM PeaKIUil, IPOTEKAIOIINX C
Y4aCTHEM JKeJIe3a U €r0 COeTMHEHUI

O000111eH1E 3HAHUH 110 TEME
«MeTtamie

Brruncnenus mo xumMuueckuM (HopMysiaM U ypaBHEHUSM PEaKIIHii,
MPOTEKAIOIIUX C YYaCTHEM METANIOB M UX COETUHEHHI.
[IpencraBnenne nupopmanuu mo treme «MeTalabl» B BUAE TaOIUII,
CXeM, OTIOPHOTI'0 KOHCIIEKTa, B TOM YHCIIe C IPUMEHEHHeM cpeacTs 1
KT.

[TonrMaHMe IPUYMH CBOETO HEyCIeXa U HaX0XKEHHE CIIOCO00B
BBIXO0JIA U3 3TOM CUTYyalluu

KoHnTponbHas
pabotaNe2 «MeTabi»




TEMA 2. IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEJUHEHUI» (2)

Pemenue skcne-
PUMEHTAIBHBIX 3324 Ha
pacrno3HaBaHue U MOJy4CHUE
COECIUHEHUI METaJIOB

Pemenune OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha
pacino3HaBaHUC U ITOJIYUCHHUC COG,I[I/IHCHI/Iﬁ
MCTAJJIOB

DKCIEepUMEHTAIbHOE UCCIEOBAaHUE CBOMCTB METANIOB U UX
COEIMHEHUH, pellIeHrne IKCIEPUMEHTAIbHBIX 3a/1a4 110 TeME
«MeTtambi».

Pa6ora c nabopatopHsIM 000pyI0BaHUEM M HarpeBaTeIbHBIMU
puOopaMy B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH 0€30I1aCHOCTH.
HaGnronenue cBOMCTB METAIIJIOB M MX COSIMHEHHH U SIBJICHUH,
MPOUCXOASAIINX C HUMHU.

Onucanure XMMHUYECKOTr0 IKCIIEPUMEHTA C IIOMOIIBI0 €CTECTBEHHOTO
(pyccKOro UM POHOTO) SI3bIKA U A3bIKA XUMUH.
dopMynHpOBaHUE BHIBOJIOB IO pe3yjibTaTaM IMPOBEICHHOTO
HKCIIEPUMEHTA.

Omnpenenenue (MCxoas U3 yIeOHOM 3a/1a4r ) HEOOXOIUMOCTH
MCIIOJIb30BaHM sl HAOJIOICHNS WITM YKCIICPUMEHTA

TEMA 3. HEMETAJLJIbI (25)

OO6m1as xapakTepucTuka
HEMETaJLIOB

OO0mmas XxapakTepUCTUKA HEMETAIIOB: TOJIOKEHHE B
[Tepuonuyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB
1. . MenneneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB, 3JIeKTpooTpuLaTenbHocTh (D0) Kak Mepa
«HeMeTtaumyHocTy, psia D0. Kpucrannnueckoe
CTPOEHUE HEMETAJIIOB — IPOCTHIX BEILECTB.
Amnnotponus. dusznueckre cBocTBa HEMETAIIOB.
OTHOCHUTEIBHOCTD MOHATUH «METa» U
«HEeMeTa»

OnpeneneHust TOHATUH «HEMETAJUIBI», «TaJIOTCHBI», «aJUIOTPOITHBIS
BUJIOM3MEHEHHUS.

XapakTepucTuka XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB: CTPOCHUE,
¢du3nveckue cBoiicTBa HeMeTauioB. CocTaBieHUE HA3BaHUI
COCIMHEHUI HEMETAJUIOB 10 (GOpMyIIe U UX (GOPMYII IO Ha3BAHUIO.
OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (HMJIM MPEACKAa3bIBAHUE CBOMCTR)
XHUMUYECKHX 3JIEMEHTOB-HEMETAIIOB OT IIOJI0KCHHS B
ITepuoanueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Menneneena.
YcraHoBneHre TPUYHUHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aToMa, XUMUYECKOMU CBSI3bI0, TUTIOM KPUCTAJUIMYECKOU pEIIeTKU
HEMETAJUIOB U UX COCIMHEHUM, UX (U3UIECKUMU CBONCTBAMH.

B nunanore ¢ yunteneM BbIpabOTKa KPUTEPHUEB OLIEHKU U OIpe/IeTICHIE
CTEMNEeHH! YCTEIIHOCTH BBITIOJIHEHHS CBOCH pabOThI U pabOTHI BCEX,
MCXOJIS U3 UMEIOIIUXCSl KPUTEPHUEB, COBEPILICHCTBOBAHUE KPUTEPHUEB
OLICHKH U UX HCIOJIb30BaHUE B XOJI€ OLICHKH U CaMOOIICHKH

OO01I1e XUMHUYECKHE
CBOICTBA HEMETAJIJIOB.
Hewmeramnsl B npupone n
CHOCOOBI UX TIOJTYYCHUS

O6H_[I/IC XHUMHYECKHE CBOMCTBA HEMETAJLJIOB

XapakTepuCcTUKa XUMUYECKUX IEMEHTOB-HEMETAIIJIOB: CTPOCHHUE,
¢usnueckue cBoiicTBa HemeTauoB. CocTaBlieHHe Ha3BaHUI
COeIMHEHUI HEMEeTaIoB Mo (opMyIie U uX (GopMyII [0 Ha3BAHUIO.
CocraBieHre MOJIEKYIAPHBIX YPaBHEHUN peakuuid, xa-
PAKTEPUBYIOINX XUMUYECKHE CBOMCTBA HEMETAIIJIOB U UX
COEJIMHEHUH, SIIEKTPOHHBIX YPaBHEHHH MPOIIECCOB OKUCICHHUS-
BOCCTAHOBJICHUSI.

YcTaHoBIIEHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3E€H MEX/1y CTPOCHHEM




aTOMa, XUMHUYECKOHU CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PELIETKU
HEMETAJJIOB U UX COCMHEHUHN, NX XUMUYECKUMU CBOMCTBAMH.
Beinonnenue pacyeToB 0 XUMUYECKUM (OPMYIIaM U YpaBHEHUSIM
peakuuii, NPOTEKAKIIMX C Y4aCTUEM HEMETAJUIOB U UX COCIMHEHUN

Bonopon

[Tonoxxenue Bosopoaa B Ilepuoanyeckoii cucreme
xumuueckux asiementoB JI. . Menieneena.
CtpoeHnue aTomMa 1 MOJIEKYJIbl. PU3NUECKHUE U
XMMHUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJYYSHHUE U
MIpUMEHEHHE.

JlaGopaTtopusbie onbIThl. 20. [Tonyuenue u
pacro3HaBaHUe BOJIOPOJIa

XapakTepucTuka BOAOPO/a: CTpOeHHE, (U3NYECKUE U XUMUYECKUE
CBOIICTBa, IOJIyueHUE U npuMeHeHue. CocTaBieHUe Ha3BaHUM
COeIMHEHUN BOJI0poa 1o Gopmysie u ux GopMys MO HA3BAHUIO.
OOBsicHEeHNE 3aBUCUMOCTH CBOMCTB (MJIU TPECKA3BIBAHUE CBOWCTB)
BOZIOpOJA OT N0JIokKeHUs B [leprnoanueckoli cucreMe XuMUYECKUX
anemenTtoB J[. 1. MenzaeneeBa. CocTaBiieHHE MOJICKYJISIPHBIX
YpPaBHEHUI pEaKLUii, XapaKTEPU3YIOIUX XUMUUECKUE CBOMCTBA
BOJIOPO/A, 3JIEKTPOHHBIX YPABHEHUM MPOLIECCOB OKUCICHUS -
BOCCTaHOBJICHUS; MOJICKYJIIPHBIX, TTOJTHBIX M COKPAIIIEHHBIX HOHHBIX
YPaBHEHU pEaKLUi C y4aCTHEM 3JIEKTPOJIMTOB. Y CTAHOBJICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH MEX1Yy CTPOCHUEM aTOMa,
XUMHUYECKOH CBA3BIO, TUIIOM KPUCTAJUIMUYECKOM PEIIETKH BOAOPOAA,
ero (PM3MYECKUMU U XUMUYECKUMH CBOMCTBAMH.

Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pPacro3HaBaHUIO BOJOPOAA.

BrimonHeHne pacueToB Mo XMMHYECKUM (DOpMYyIIaM U ypaBHEHUSIM
peakiMii, MPOTEKAIIINUX C yYaCTUEM BOJOPOAA U €r0 COCUHEHUN

Bona

Crpoenune momnekyibl. BonoponHas xumudeckas
cBsA3b. Pu3HUECKUE CBOWCTBA BOABI. AHOMAINH
cBOICTB BOJBL. ['napodunbHbie U THAPOGOOHBIE
BellecTBa. XUMUYECKHE cBOKcTBa BoAbl. Kpyro-
BOPOT BOJIbI B Iipupoje. Bogoouncrka. Aspanus
BOJIbl. beITOBBIE QHIIBTPBI. MUHEpalIbHBIE BOJIBL.
JuctummpoBaHHas

BOJ1a, €€ MOoTy4YeHue U npuMeHeHue. JlaboparopHsie
onbITH. 21. MccnenoBanue moBepXxHOCTHOTO
HaTSDKEHUs BOJbL. 22. PacTBOpeHHe epMaHraHaTa
KaJIUsl WIK MEAHOTO KyIlopoca B BOJE.

23. T'unpararus 06€3BOXKEHHOTO cylb(haTa Meau
(11). 24. UsroToBrieHue TUIICOBOTO OTIHeYaTKa. 25.
O3HakoMJIEHHE ¢ KOJUIEKIIMEel ObITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHUE C COCTABOM MUHEPAIbHOM BOJIbI

XapakTepucTuKa BOJAbl: COCTaB, GU3MUECKHE U XUMUYECKIE CBONCTBA,
Haxo0’JIEHUE B MpUpoJie U npuMeHeHue. CocTaBIeHUE MOJIEKYIISIPHBIX
YpaBHEHUH pEaKIUi, XapaKTePU3YIOIIUX XUMHYECKUE CBOMCTBA BOJIBI,
AJIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCIICHUS- BOCCTAHOBJICHUS.
YcranoBneHne MPUYUHHO-CIIEICTBEHHBIX CBSI3€M MEXAY XUMUYECKOU
CBS3b10, TUIIOM KPUCTAJIIMYECKOU pelIeT-

KH BOJIbI, €€ (PU3NUECKUMH i XUMUYECKHUMH CBOMCTBAMHU.
BrimonHeHne pacueToB M0 XMMHYECKUM (DOpMYyTIaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAIOIINX C YYaCTUEM BOJIbI




I"anmorensl OO01m1ast XxapaKTepUCTHKA TAJIOTEHOB: CTPOCHUE XapaKkTepuCTUKA TATOT€HOB: CTpOEHHE, (PU3NIECKHUE U XUMUYECKHE

aTOMOB; MPOCTHIE BEIIECTBA U OCHOBHBIE CBOICTBA, MOJTy4YeHHE U puMeHeHue. CocTtaBieHne Ha3BaHUN
COCIMHEHMS TAJIOTEHOB, UX CBOMCTBA. KpaTkue COCMHEHUH rajoreHoB o Gopmyie u ux GopMyI 1o Ha3BAHHUIO.
CBeJICHUS 0 XJIope, Opome, hTope u noe. OOBsiCHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MPECKAa3bIBAHUE CBOMCTR)
[IprMeHeHre raJoreHoB U UX COEAMHEHU B rajioreHoB OT MOJ0KeHUA B [Ilepnoandeckon cucTeMe XuMHYECKUX
HapOJHOM XO35MCTBE. anemenTtoB J[. 1. MenpaeneeBa. CocTaBiieHHE MOJICKYJISIPHBIX
Jemonctpanuu. OOpasibl raloreHoB — MPOCTHIX YpPaBHEHUI pEaKUUii, XapaKTEPU3YIOIUX XUMHYECKUE CBOMCTBA
BelllecTB. B3anumoieiicTBHE rajloreHOB ¢ HATPUEM, rajior€HoOB, JICKTPOHHBIX YPaBHEHUH MPOIIECCOB OKUCIICHUS-
amroMuHIEeM. BeITeCHeHHE XJIOpOM OpoMa MUK HOJa | BOCCTAaHOBIICHUSI.

13 pacTBOPOB UX COJICH VYcraHoBieHUE TPUUUHHO-CIIEICTBEHHBIX CBA3EH MEXKY CTPOCHUEM

aTOMa, XUMHUYECKOHU CBSA3BIO, TUIIOM KPUCTAJUIMYECKON PELIETKU
raJOreHoB, ero GU3NYECKUMU 1 XUMUUYECKUMH CBOMCTBAMH.
Beimonaenue pacyeToB 0 XUMUYECKUM (OpMYJIaM U YpaBHEHUSIM
peakuuil, NPOTEKAIIIMX C Y4aCTUEM T'aAJIOTEHOB

CoenvHeHus rajloreHoB OCHOBHBIE COEITUHEHUSI TaJIOI€HOB: XapaKkTepuCTUKa COSTMHEHHH TraJIOTeHOB: COCTaB, (PU3UYECKHE U
raJIOT€HOBOJOPOABI, COIH raJOr€HOBOAOPOIHBIX XUMHUYECKHE CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE.
KHCJIIOT. CocraBieHue Ha3BaHUN COEAMHEHUH rajloreHoB 1o GopMyIie U UX
Jemonctpanuu. OOpa3ubl NPUPOIHBIX COSTUHEHNN | HopMyT IO Ha3BaHHMIO.
XJjopa. CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHUM peakLuid, Xa-
Jlaboparopusble onbIThl. 27. KauecTBeHHas peaklusi | pakKTepU3YIOIIMX XUMUYECKHE CBOMCTBA COEIMHEHUI rajOreHoB,
Ha rajOreHu1-HOHbI AJIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB OKUCIECHUSA-BOCCTAHOBIICHUS;

YPAaBHEHUH JIEKTPOJUTUYECKON TUCCOLUALINN; MOJIEKYIISIPHBIX,
IIOJIHBIX Y COKPAILLEHHBIX HOHHBIX YPABHECHUN PEAKLIUN C y4aCTUEM
AJIEKTPOJIUTOB.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBI3EH MEXAY XUMUYECKON
CBS3bI0, TUIIOM KPUCTAIIMYECKON PEIIETKH COEAUHEHUN TAJIOT€HOB,
uX (pU3NYECKUMH U XUMHUECKUMHU CBOMCTBAMH.

HaGnroneHnue u onucanre XMMUYECKOT0 SKCIIEPUMEHTA 110
pacro3HaBaHMIO XJIOPU-, OpPOMU-, HOAN-UOHOB. BeInonHeHne
pacueToB 10 XUMHUYECKUM (HOpMyJiaM U YpaBHEHUSIM peaKILIUid,
IIPOTEKAIOIIUX C YYaCTHEM COCIMHEHHUH IaJIOT€HOB




Kucnopon

CrtpoeHne aToMa 1 aJIOTPOIHS KUCIOPO/a;
CBOMCTBa M IPUMEHEHHE €T0 AITIOTPOITHBIX
Mo udukanmii. JJaboparopHbie ONbITHL. 28.
[Toyuenue u pacro3HaBaHKE KHCIOPOJA

XapakTepuCcTUKa KUCIOPOJIa: CTPOSHHE, AITIOTPONHs, (PU3NIECKUEe U
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U IPUMEHEHHUE aJIIOTPOITHBIX
moudukanuii. CoctaBieHne Ha3BaHUN COESAMHEHHUH KUCIOPOAa MO
dbopmyse u ux GopmMys1 o Ha3BAHMIO.

OOBbsicHEeHNE 3aBUCUMOCTH CBOMCTB (MJIM MPEACKA3bIBAHIE CBOHCTRB)
KHCIIOpo/ia OT noJioxkeHus B [lepuoanueckoit cucreMe XMMHYECKUX
anemenToB /. 1. MenneneeBa. CoctaBiieHnE MOJIEKYIISIPHBIX
YpaBHEHUU peakiuil, XapaKTepU3yIOIIUX XUMUYECKUE CBOMCTBA
KHCJIOPO/1a, BJIEKTPOHHBIX YPaBHEHUH MPOLIECCOB OKUCIICHHUS-
BOCCTAHOBJICHHUSI.

YcTaHoBIIEHNE IPUYUMHHO-CIIEICTBEHHBIX CBSA3EH MEXy CTPOCHUEM
aToMa, XUMHUYECKOU CBSI3bI0, TUTIOM KPUCTAJUTMUECKOMN peleTKu
KHCIIOpO/1a, €r0 PU3NYECKUMU U XUMUYECKHMU CBOMCTBAaMHU.
BrimonHeHne pacueToB Mo XMMHYECKUM (DOpMYyTIaM U ypaBHEHUSIM
peaxiuii, NPOTEKAIIMX C Y4aCTUEM KHCIopoJa

Cepa, ee pusznueckue u
XUMHUYECKUE CBOUCTBA

CTpoeHue aTomMa 1 ajlJIOTPOIUs CEPhl; CBOMCTBA U
IPUMEHEHHE POMONYECKOM CEpHI.
JlemoHcTparuu. BzanmopaencTBue cepel ¢
METAJJIAMH, BOJOPOAOM U KHCIOPOAOM.
JlaGopaTtopHsbie onbIThI. 29. ['opeHue cepsl Ha
BO3/JYyX€ U B KUCIIOPOJIE

XapaKkTepucTHUKa Cephbl: CTPOCHHE, aJUIOTPOIHS, PU3NUECKHUE U
XMMHYECKHE CBOMCTBA, MOJYYCHUE U TPUMEHEHUE.

CocraBiieHne Ha3BaHUN COETUHEHHI cepbl 0 popMysie U UX GopMyT
0 Ha3BaHMIO.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MPECKa3bIBAHUE CBOMCTR)
cephl OT NoJiokeHus B [lepuoauyeckoil cuCTeEMe XUMHUYECKHUX
snemeHToB /I. 1. Menaeneena.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUH peakiui,
XapaKTEPU3YIOLIUX XUMUUECKHUE CBOMCTBA CEPBI, DIEKTPOHHBIX
ypaBHEHUH MPOIIECCOB OKHUCIICHUSI- | BOCCTAHOBIICHUS.
YcTaHoBIEHME IPUUUHHO-CIIECTBEHHBIX CBA3EH MEXKY CTPOCHUEM
aToMa, XUMHUYECKOM CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PEIETKH CEPBI,
ee pU3NYeCKUMHU 1 XUMHUYECKUMH CBONCTBAMH.

BrimonHeHne pacueToB M0 XMMHUECKUM (DOpMYyTIaM U ypaBHEHUSIM
peaKuii, MPOTEKAIOIINX C YH4aCTUEM CEPbI

CoenuHeHus cepsl

Oxkcunsi cepsl (IV) u (VI); ux nonydyenue,
CBOMCTBA U IPUMEHEHNE

XapakTepucTuKa COeIMHEHUH Cephl: COCTaB, PU3NIECKUE U
XAMHYECKHE CBOMCTBA, MOJYyYEHUE U IPUMEHEHHUE.

CocraBiieHre Ha3BaHUN COeTUHEHMH cephl T popmyrie u ux Gopmyrn
10 HA3BAHMIO.

CocraBneHue MOJIEKYJISIPHBIX YPABHEHUHN peaKlnid,
XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA COCTMHEHUI CEPBHI,
AJIEKTPOHHBIX YPABHEHUM MIPOLIECCOB OKUCIIEHUS-BOCCTAHOBJIEHNUSI;
YPaBHEHUH 3JIEKTPOJIUTUYECKON TUCCOIMALINN; MOJIEKYJISIPHBIX,




IIOJIHBIX Y COKPAILLEHHBIX HOHHBIX YPABHECHUN PEAKLUN C y4aCTUEM
JJIEKTPOJIUTOB.

YcraHOBIIEHHE TPUYMHHO-CIIEACTBEHHBIX CBI3EH MEXAY XUMUYECKOU
CBA3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKH COEAMHEHUN CEPBI, UX
(U3NIECKUMHU ¥ XUMUYECKHMHU CBOWCTBAMH

CepHast KUCJI0Ta Kak
AJIEKTPOJIUT U €€ COJIH

CepHas KUCIIOTa KaK JIEKTPOJIUT U €€ COJIU, X
IPUMEHEHHE B HAPOTHOM XO35HCTBE.
Hemonctpanuu. OOpa3ibl NPUPOIHBIX COSTUHEHUN
cepbl. OOpas1ibl BaXXKHEHIINX JUIsl HAPOJAHOTO
X03s1iicTBa Cylb(}aToB.

Jlabopatopusie onbiThl. 30. CBoOMCTBA
pa30aBIeHHON CepHOI KHCIOTHI

XapaKkTepuCTUKA CEPHOI KUCIIOTHI: COCTaB, PU3UUECKUE U
XMMHUYECKHE CBOMCTBA KaK 3JIEKTPOJIUTA.

CocraBiieHHE MOJIEKYJIIPHBIX YpaBHEHUM peakluid, Xa-
PaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA CEPHOM KUCIIOTBI,
IIEKTPOHHBIX YPAaBHEHUH IIPOLIECCOB OKUCICHUA-BOCCTAHOBIICHUS;
MOJICKYJIAPHBIX, IMTOJHBIX U CO-

KpAIICHHBIX HOHHBIX YPAaBHEHUH PEAKLUI C y4aCTUEM JIEKTPOJIUTOB.
YcranoBnenue MPUYUHHO-CIICACTBCHHBIX CBsI3eH MCXKOY XUMHYECKOHN
CBAA3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKH CEPHOU KHUCIIOTHI, €€
(1)I/IBI/I‘ICCKI/IMI/I 1 XUMHYECKUMHU CBOMCTBAMHU.

HaGnroneHnue u onucanue XMMUYECKOI0 3KCIIEPUMEHTA 110
pacro3HaBaHMIO CyJIb(haT-HOHOB

Cepnas kuciora Kak
okucnutens. [lonyyenue u
IIPUMEHEHNE CEPHOU
KHCJIOTBI

CepHa;[ KHCJIOTAa KaK OKHUCJIMNTCIIb. HpOI/ISBO,I[CTBO
cepH0171 KHUCJIOTHI U €€ IIPUMCHCHHC

CocraBneHue MOJIEKYJISIPHBIX YPABHEHUHN peakUuui, Xa-
PaKTEpU3YIOIIUX XUMUYECKUE CBOMCTBA CEPHOM KUCIIOTHI KaKk
OKHUCJIUTENS, 3JIEKTPOHHBIX YPaBHEHHM MPOLIECCOB OKUCIEHUS -
BOCCTaHOBJICHUSI.

XapakTepHucTUKa MOJIyYeHUS U IPUMEHEHUS CEPHOM KUCIIOTHI.
Beinonnenue pacyeToB Mo XUMUYECKUM (HOPMYJIaM U YPaBHEHUSIM
peaxkiuii, NPOTEKAIUIMX C Y4aCTUEM CEPHON KUCIIOTBI

A30T U ero CBOMCTBA

CTpOCHI/Ie aTOMa U MOJICKYJIbI 430Ta, CBOMCTBA
a30Ta Kak IMMpoCTOro BEIICCTBA

XapakTepucTrKa a30Ta: CTpoeHHe, (PU3NUECKHUe U XUMUIECKHE
CBOMCTBA, OJIy4eHue U npuMeHeHue. CoctaBiaeHUEe Ha3BaHUI
COoeIMHEHUH a30Ta 1o (popmyie u ux Gopmy: 1Mo Ha3BaHUIO.
OObscHEeHNE 3aBUCUMOCTH CBOMCTB (MJIHM MpeACKa3bIBaHHE CBONCTB)
a30Ta OT MoJjokeHus B lleprnoandeckon cucreme XuMUIEeCKUX
sanemeHToB /. 1. MenaeneeBa. CocTaBieHNE MOJEKYISPHBIX
YpaBHEHUH pEaKIUi, XapaKTepU3yIOIINX XUMUYECKHE CBOMCTBA a30Ta,
AIIEKTPOHHBIX YPAaBHEHUM MPOIECCOB OKUCIEHUS-BOCCTAHOBIICHHUS.

Y cTaHoBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXKITY CTPOCHHUEM
aToMa, XUMUYECKON CBSI3bI0, TUTIOM KPUCTAJUIMUYECKOM PElIeTKH a30Ta,
ero (M3NIECKUMH U XUMUIECKUMH CBOWCTBaMH.

BrimonHeHne pacyeToB M0 XMMHYECKUM (DOpPMYIIaM U ypaBHEHUSIM
peakiyii, MPOTEKAIINX C YJaCTHEM a30Ta-

AMMMaK 1 ero cBoiiCTBa.

AMMI/IaK, CTPOCHUC, CBOI>'ICTB8., TIOJIYUYCHHUC U

XapaKTepI/ICTI/IKa aMMHaKa: COCTaB, (I)I/I3I/I‘-IGCKI/IC 1 XUMHWYCCKHUC




Coiu aMMOHUA

IMPUMCHCHHUC. Comn AMMOHUA, UX CBOMICTBa U
npumeHenue. Jlabopatopusie onbIThl. 31. U3yuenue
cBOMCTB amMHaka. 32. Pacrio3HaBanue cosieit
aMMOHHUS

CBOICTBa, NoJlydeHue U npuMeHeHue. CocTaBieHUE Ha3BaHUM coJiei
aMMOHWUS 110 opMyIie U ux HOpPMYJT IO Ha3BAHHUIO.

CocraBiieHUE MOJIEKYJIIPHBIX YpaBHEHUM peakluid, Xa-
PaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA AMMMAKA U COJIEH aMMOHMSI,
AJIEKTPOHHBIX YPaBHEHUH MIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHUS;
YPaBHEHHH IEKTPOJIMTUYECKON JUCCOLUAIUH; MOJIEKYJIAPHBIX,
IIOJIHBIX Y COKPAIICHHBIX HOHHBIX YPAaBHEHUN PEAKIUI ¢ yUacTUEM
JIIEKTPOJINTOB.

VYcraHoBIIeHNE IPUYUMHHO-CIIEICTBEHHBIX CBSA3EH MEXy XUMUYECKOU
CBA3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKH aMMHUAaKa U COJIEH
aMMOHMSI, UX (PU3NYECKUMHU U XUMHUECKUMH CBOHCTBaMHU.
HaGnroneHue v onucanue XMMUYECKOIO 3KCIIEPUMEHTA 110
pacrno3HaBaHUIO HOHOB aMMOHUS.

Beinonnenue pacyeToB o XMMUYECKUM (OpMYJIaM U YPaBHEHUSIM
peaxiuii, NPOTEKAaIIUX C YIaCTUEM aMMHaKa

Oxkcupabl a3oTa. A30oTHas
KHCJIOTA KaK JIEKTPOJIHT, €€
MIPUMEHEHHUE

Oxkcupst azota (11) u (IV)

A3OTHas KUCJI0TA KaK 3JEKTPOJIUT, €€ CBOMCTBA U
npuMmenenue. Jlemoncrpauu. OOpasiisi
BOKHENIIMX JJISI HAPOJIHOTO XO35MCTBAa HUTPATOB.
Jlaboparopusbie onbIThl. 33. CBOMCTBa
pa30aBiIeHHON a30THOM KUCIIOTHI

XapakTepucTuKa OKCUIOB a30Ta: COCTaB, GU3NYECKUE U XUMUYECKHE
CBOIICTBa, MoJiyueHue U npuMeHenue. CocraBieHUe Ha3BaHUM
OKCHJIOB a30Ta 1o ¢opmylie u ux (GopmMmyIl o Ha3BaHUIO.
CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakuuid, Xa-
PaKTEpU3YIOIINX XMMUYECKHE CBOMCTBA OKCUJIOB a30Ta,3JIEKTPOHHBIX
YPAaBHEHUH IIPOLIECCOB OKUCIICHUSI- BOCCTAHOBIICHUSI; MOJIEKYJISIPHBIX,
IIOJIHBIX Y COKPAILLEHHBIX HOHHBIX YPAaBHECHUN PEAKLUN C y4aCTUEM
AJIEKTPOJIUTOB.

YcTaHOBIEHUE TPUYUHHO-CIIEACTBEHHBIX CBA3EH MEXAY XUMUYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIETKH OKCHJIOB a30Ta, €ro
(GU3NYECKUMHU U XMMUYECKHMH CBOMCTBAMH.

XapakTepucTuka a30THOM KUCIIOTHI: COCTaB, PU3UUECKHUE U
XUMUYECKHE CBOMCTBA KaK JJIEKTPOJIUTA, IPUMEHEHHE.

CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHUM peakLuid, Xa-
PAKTEPUBYIOMINX XUMUYECKUE CBOMCTBA a30THOM KUCIIOTHI,
JJIEKTPOHHBIX YPaBHEHUM IIPOLIECCOB OKUCIICHUSA-BOCCTAHOBIICHHS;
MOJIEKYJIIPHBIX, IIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUN
peakLuil C y4aCTUEM BJIEKTPOJIUTOB.

VY cTaHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBI3EH MEXAY XUMUYECKON
CBS3bI0, TUIIOM KPUCTAJUIMYECKOU PELIETKU a30THON KUCIIOTBI, €€
(bU3NYECKUMHU U XUMUYECKUMU CBOWCTBaMU

A30THas KHCIIOTa KaK
OKHCJINUTCIIb, CC ITOJTYUCHUC

A30THAas KHCIIOTA KaK OKUCIIUTENb. HI/ITpaTLI n
HUTPUTEI, npo6HeMa X COACPIKAHUS B

CocTaBiieHre MOJIEKYIISIPHBIX YPaBHEHHUH peakini,
XapaKTEPU3YIONIMX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk




CEJIbCKOXO035MCTBEHHON IPOAYKIIMU. A30THBIE
ynoopenus. Jlemoncrpauuu. Bzanmoneiicteue
KOHILICHTPUPOBAHHOM a30THOW KUCJIOTBI C MEJIBIO.
JladopaTropHublie onbIThl. 34. B3anmoselicTBre
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIBIO

OKHCIJIMTENS, dJIEKTPOHHBIX YPAaBHEHHUM NTPOLIECCOB OKUCIEHUS -
BOCCTAHOBJICHMsI. XapaKTEPUCTUKA ITOJIyYE€HUS a30THOU KHUCIIOTHI.
Beinonnenue pacyeToB 0 XUMUYECKUM (OPMYIIaM U YpaBHEHUSIM
peaxkuui, NPOTEKAIINX C y4aCTUEM a30THON KHUCIIOTHI

®ochop. CoennaeHUs
docdopa. [Tonstue o ¢oc-
bopHBIX yI1oOpeHHSIX

Crpoenne aToma u amorponus Gpocdopa, cBoiicTBa
6eoro u kpacHoro (ocdopa, uX MpUMEHEHHUE.
OcnoBHbIe coeuHeHus: okcua pocdopa (V) u
oprodochopHas kucnota, pocharsr. DochopHbie
ya00peHUsI.

JemoncTpanuu. O6pa3isl IPUPOIHBIX
coenuHeHui Gochopa. O6pa3ibl BAXKHEUITUX IS
HapOJHOTO X03siicTBa pocharos.

Jladoparopubie onbIThl. 35. ['openne pocdopa Ha
BO3/yX€ U B KHCIIOPOJIE.

36. PacnioznaBanue ¢ocdaton

Xapakrepuctuka gochopa: crpoeHue, GU3NIecKue 1 XUMHIECKUE
CBOICTBA, MOJIy4yeHUe U IpuMeHeHue. CocTaBieHue Ha3BaHUI
coenuHeHu# Gocdopa mo popmyne u ux GopMys O HA3BAHHIO.
OObscHEeHnE 3aBUCUMOCTH CBOMCTB (WJIM MpeACKa3bIBaHHE CBONCTB)
docdopa ot nonoxenus B [lepuonnyeckoil cucreme XUMUYECKUX
anemenToB /. 1. MenpneneeBa. CoctaBiieHnE MOJIEKYIISIPHBIX
YpaBHEHU peakIii, XapaKTepU3yIOIINX XUMUYECKUE CBOMCTBA
dochopa 1 ero coeAMHEHUH, HIEKTPOHHBIX YPAaBHEHUN TPOIIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS; YPABHEHHM JIEKTPOIUTUYECKOM
JTUCCOLIMAITAH; MOJICKYJISIPHBIX, IIOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUU pPeaKIfil C yuacTUEM DIEKTPOIUTOB.

YcTaHoBIIeHHE TIPUYUHHO-CIICICTBEHHBIX CBS3CH MEXKy CTPOCHHUEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM KPUCTAJUTMUECKOHN peleTKU
docdopa u ero coequHEHUH, ero GU3NISCKUMHA U XUMHYECKUMU
CBOMCTBaMH.

Habnronenue u onrucanne XMMUYECKOTO KCIIEPHMEHTA T10
pacno3HaBaHHIO GochaT-uoOHOB

Yraepon

Crpoenue aToMa M aJJIOTPOIHS yIiiepoJa,
CBOICTBa ero MoAU(UKAINI U UX TPUMEHEHHE.
JAemoncTpanum. Ilornomenue yriuem
PacTBOPEHHBIX BEIIECTB UM ra30B. Boc-
CTAHOBJICHUE MEAU U3 €€ OKCUJA YIJIEM.
JlaGopaTopusie onbIThl. 37. ['openne yris B
KHCII0pOJIe

XapakTepucTuKa yriepoja: CTpoeHue, aJuI0TPOnusl, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MOJIy4eHHE U IPUMEHEHUE.

CocraBieHre Ha3BaHUN COeAMHEHUH yriepoaa 1no Gopmyiie 1 ux
(dbopMys O Ha3BaHUIO.

OOBsicHeHHE 3aBUCUMOCTH CBOMCTB (WUJIH MpeJICKa3bIBAaHUE CBONCTB)
yriaepoja oT nosnoxenus B [lepuoaudeckoi cucteMe XUMHUYECKUX
aneMmeHTOB J[. M. MenneneeBa. CocTtaBieHNE MONEKYIIIPHBIX
YpaBHEHUH PEAKIUi, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA
YIJIEpOAa, IEKTPOHHBIX YPAaBHEHUH MTPOLIECCOB OKUCIEHUS -
BOCCTAHOBJICHMsI. Y CTAHOBJIEHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3eH
MEXJly CTPOGHHEM aTOMa, XMMHUECKOH CBS3bI0, TUIIOM KpHUC-
TaJNIMYECKON PEeIIeTKH YIiaepoaa, ero GU3NYeCKuMU U XUMUYECKUMU
CBOMCTBAMHU

Okcuabl yriaepoaa

Oxcunpl yraepona (1) u (1V), ux coiicTBa u
pUMEHCHHE

XapakTepuCcTUKa OKCHU/IOB yIJIepoa: COCTaB, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA, MOJIydeHHe U puMeHeHue. CocraBieHue
MOJICKYJISIPHBIX YPAaBHEHUH peakIfii, XapaKTepU3YIOUNX XUMUYECKHE




CBOMCTBA OKCHUJIOB YIIIE€POJIa, JIEKTPOHHBIX YPABHEHUN IIPOLIECCOB
OKHCJICHHUS-BOCCTAHOBIICHUS; MOJIEKYJIIPHBIX, IIOJIHBIX U
COKpAICHHBIX HOHHBIX YPABHEHUM PEAaKLUH C y4aCTUEM
AJIEKTPOJIUTOB. Y CTAHOBJICHNE IIPUYUHHO-CIICICTBEHHBIX CBA3EH
MEXy XUMHYECKON CBS3bI0, TUIIOM KPUCTAJUIMYECKOUW PELIETKH
OKCHJIOB YTJIepoJia, uX (pu3nuecKuMH U XUMUYECKUMHU CBONCTBAMU

VYronbHas KUCIIOTa U ee
coii. JKecTKOCTh BOBI 1
CIOCOOBI €€ YCTpaHEHUS

VYronpHas kucnora. Conu yrojbHON KUCIOTHI:
KaJIBIIMUT, CO/IA, MOTAIll, UX 3HAYCHHUE U MPUPOJIE U
KHU3HU yesloBeka. JKecTKoCTb BObI M CIIOCOOBI e
yCTpaHEHHUS.

JemoncTpanuu. O6pa3isl IPUPOIHBIX
coeauHeHul yraepona. O6pasibl BaXHEHIINX A1
HapOJHOI0 X03siicTBa KapOOHATOB.
JlabopaTopHusbie onbIThl. 38. [lonyueHnue yroapHoM
KHCJIOTHI U U3y4yeHue ee cBoicTB. 39. Ilepexon
KapOOHATOB B ruipokapooHatsl. 40. Pa3noxxenue
THIpOKapOOHaTa HATPHS

Omnpenenenus MOHATHI «BPEMEHHAs KECTKOCTb BOABI», «IIOCTOSIHHAS
KECTKOCTh BOJBI», «00IIast )KECTKOCTh BOJIBI». XapaKTePHUCTUKA
YTOJIbHOM KHCJIOTHI U €€ COJICH: coCcTaB, (pU3NUEeCKHe U XUMHUYECKHE
CBOIICTBa, MMOJIy4€HHE U IPUMEHEHUE.

CocraBieHne Ha3BaHUN COJIEH YrOJIbHON KUCIOTHI IO (hopMysie u ux
dbopMyI IO HA3BAHHUIO.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakuuid, Xa-
PaKTEePU3YIOIIUX XUMUYECKHE CBOMCTBA YIOJIbHOM KHCIOTHI U €€
COJIEN, YPABHEHUM 3JIEKTPOJIUTUUECKON TUCCOLUALINY;
MOJIEKYJISIPHBIX, TIOTHBIX M COKPAILIEHHBIX HOHHBIX ypaBHEHUN
peakIuii ¢ ydacTreM 3J1eKTpoauToB. Onucanue cnoco0oB yCTpaHEHUS
JKECTKOCTH BOJBI U BBIIIOJIHEHNE COOTBETCTBYIOIIETO XUMHUYECKOTO
HKCIIEPUMEHTA.

Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHHUIO KapOOHAT-NOHOB.

Beinonnenue pacyeToB o XMMUYECKUM (OpMYJIaM U YPaBHEHUSIM
peaKIMii, MPOTEKAIOLINX C YYaCTHEM COEAMHEHUH yriepoaa

Kpemuuit

CTpOCHI/Ie aTOMa KPEMHUA; KpI/ICTaJ'IJ'II/I‘IeCKI/Iﬁ
erMHI/Iﬁ, €ro CBOMCTBA U IIPUMCHCHUC

XapakTepuCTUKA KPEMHUS: CTPOEHUS, (PU3NYECKUX U XMMUYECKHX
CBOICTB, NTOJIy4eHHs U pUMeHeHns. CocTaBlIeHNEe Ha3BaHUI
COEIMHEHUI KpeMHHUs 10 popmysie U ux Gopmy: MO Ha3BAHHUIO.
OOBbsicHeHHE 3aBUCUMOCTH CBOMCTB (WJIM MPeJICKa3bIBAHNE CBOMCTB)
KpeMHUs oT nojiokeHus B [leproanueckoil cucreMe XUMHYECKUX
snemeHToB /I. 1. Menpaeneena.

CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakiuid, xa-
PaKTEPU3YIOINX XUMUYECKHE CBOMCTBA KPEMHMSL, SIIEKTPOHHBIX
YPaBHEHUH MPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHUS.

VYcTaHOBIEHNE IPUUMHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHUEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM KPUCTAJUITMUECKOHN pelIeTKu
KpEMHUS, ero pU3NYECKUMH U XMMHYECKUMHU CBOMCTBAMH




CoenvHeHns KpeMHUs

Oxcupn kpemnus (IV), ero npuponaseie
pa3sHOBUIHOCTU. CUITMKAThI. 3HAYEHUE COCTMHEHUI
KPEMHUS B )KUBOW U HEKUBOM IIPUPOJIE.
Hemonctpanuu. OOpa3ibl TPUPOIHBIX COCTUHEHUM
KPEMHUSI.

JlaGopaTtopusbie onbIThL. 41. [TonydyeHne kKpeMHEBOM
KHUCJIOTBI U U3YYEHUE €€ CBOWCTB

XapaKkTepuCTUKA COSAMHEHUI KPEMHHUS: COCTaB, (pusnueckue u
XUMHYECKHE CBOMCTBA, ITOJIy4YeHHE U IIPUMEHEHHUE.

CocraBieHne Ha3BaHUN COSAMHEHUH KpeMHHUs 110 hopMysie U ux
(dbopMyI1 110 Ha3BAHUIO.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peaklui,
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA COEIMHEHUH KPEMHHUS,
AJIEKTPOHHBIX YPaBHEHUH MIPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS;
YPaBHEHMH JIEKTPOIUTUUECKOMN JUCCOLMALIMU; MOJIEKYJIIPHBIX,
IIOJIHBIX Y COKPAIICHHBIX HOHHBIX YPAaBHEHUN PEAKIUI C yuacTHEM
JIEKTPOJIUTOB.

VYcraHoBIIEHHE IPUYUMHHO-CIIEICTBEHHBIX CBSA3EH MEXy XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJUIMYECKOHN PEeIIEeTKU COeAUHEHUH KPEMHHUS, €ro
($U3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

HaGnroneHnue u onucanue XMMUYECKOI0 3KCIIEPUMEHTA 110
pacro3HaBaHUIO CUIIMKAT-MOHOB.

Beinonnenue pacyeToB Mo XUMUYECKUM (opMysIam

Y ypaBHEHUSM peaKlUi, IPOTEKAOLIUX C yYaCTUEM COEIMHEHUN
KpEeMHHUS

CuimkaTHas IIPOMBIIJICH-
HOCTB

[ToHsATHE O CUITMKATHOM MPOMBIIICHHOCTH.
CrexJ10, IEMEHT, KepaMuKa. J[eMoHCTpaIu.
OO6pa3s1ibl cTeKIa, KEpAMUKH, IEMEHTA

XapaKTepI/ICTI/IKa CUJINKATHOU IMPOMBIIIJIICHHOCTHU

O0001eHME 110 TEME
«HemeTtauien»

Bbruncnenus no xumMuueckuM (popMysiaM U ypaBHEHUSIM PEaKIHii,
MIPOTEKAIOIINX C YIACTHEM HEMETANIOB M KX COCTUHEHHUM.
[IpencraBnenue nuhopmanuu no reme «Hemeranns» B Buae Tabnuil,
CXEM, OIMOPHOI'0 KOHCIICKTA, B TOM YUCJIC C TPUMCHCHUEM CPCACTB "
KT.

OTtcranBaHMe CBOEH TOUKH 3pEHHUS, €€ apIryMEHTaus U
MOJATBEPKIeHUE (paKTaMu.

CocraBnenue pedepara no onpeneaeHHon popme

KonTponbnas pabota Ne3
«Hemertaibny




TEMA 4. MIPAKTUKYM 2. «<CBOUCTBA COEJJMHEHU HEMETAJLJIOB» (3)

Pewenue skcne-
PUMEHTAIBHBIX 3a7a4 110
teMe «lloarpymnma ra-
JIOTE€HOB»

Pemenune OKCIICPUMCHTAJIbHBIX 3a/a4 IO TCME
«Honrpynna TaJIOrCHOB»

DKCIEepUMEHTAIbHOE UCCIIEOBAaHUE CBOMCTB HEMETAJIOB U UX
COCJIMHEHUH, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«[loarpynmna rajoreHoBy.

Pabota ¢ mabopaTopHbpIM 000PYIOBAaHUEM U HarpeBaTEIbHBIMHU
puOopaMy B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH 0€30I1aCHOCTH.
HaGnronenue 3a cBOMCTBAMH TaJdore€HOB, X COSANHEHHUH U
SIBJICHUSIMU, TIPOUCXOJIAIIUMU C HUMH.

Onucanue XMuMHYECKOT0 SKCIIEPUMEHTA C TTIOMOIIbIO €CTECTBEHHOTO
(pPyCCKOTO U POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
dopMynHpOBaHUE BHIBOJIOB IO pe3yjibTaTaM IMPOBEICHHOTO
AKCIIEPUMEHTA.

Opranu3aiys yueOHOro B3aMOJICHCTBHS B TPYIIE

Pemenue skcne-
PUMEHTAIBHBIX 3aJ1a4 110
teme «lloarpynna
KHCJIOpOAa»

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME
«Honrpynna KHUCJI0poda»

OKCIIEpUMEHTAIIBHOE UCCIIEI0BAHUE CBOWCTB HEMETAIIJIOB U UX
COEJIMHEHUH, pellieHre HIKCIIEPUMEHTAIbHBIX 33/1a4 110 TeEME
«[loarpynmna xuciopozna.

Pa6ota ¢ 1abopatopHbIM 000pyJOBaHUEM U HarpeBaTeIbHbIMU
npuOopaMy B COOTBETCTBUU C MTPaBUJIAMU TEXHUKH 0€30I1aCHOCTH.
HaGnronenue 3a cBoiicTBaMu KUCIIOPOJIA, CEPbI, UX COCTUHEHUHN U
SBJICHUSIMU, IPOUCXOASIIIUMU ¢ HUMU. OnucaHie XUMHUYECKOIO
HKCIEPUMEHTA C TOMOIIIBIO €CTECTBEHHOI'O (PYCCKOT0 UM POJHOIO)
A3bIKA U A3bIKA XUMHH.

®opMyIMpOBaHUE BBIBOJOB I10 PE3yJIbTaTaM IIPOBEIECHHOIO
AKCIIEPUMEHTA.

Opranu3zaiys yueOHOro B3aMMOJEICTBHS B TPYIIIe

[Tonyuenue, cobupanue u
pacro3HaBaHHE Ta30B

[Tosryyenue, codbnpaHue M pacrio3HaBaHHE ra3oB

Pabota ¢ mabopaTopHbIM 000pPyI0BaHUEM U HarpeBaTEIHLHBIMHU
npuOopaMy B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30I1aCHOCTH.
HaGnronenue 3a cBoiicTBaMU HEMETAJUIOB M UX COEIMHEHUN U
SBJICHUSIMU, IPOUCXOASIIIMMU ¢ HUMU. OnucaHie XUMHUYECKOTIO
HKCIEPUMEHTA C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOIO)
A3bIKa U A3bIKa XUMHUH. POpMYyTUPOBaHUE BBIBOJOB 110 pe3yjibTaTaM
IIPOBEJEHHOTO YKCIIEPUMEHTA.

Opranu3zaiys yueOHOro B3aMOJICICTBHS B TpyIIIe

TEMA 5. OBOBILEHUE 3HAHHM [0 XUMHH 3A KYPC OCHOBHOM HIKOJIBL IIOATOTOBKA K TOCYJAPCTBEHHOM
WTOTOBOM ATTECTAIIMHU (TUA) (10)

Ilepuonnueckuii 3aKOH U
Ilepuonnueckas cucrema /1.
N. Menneneesa B cBeTE Te-

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema
XuMHJeckux 3neMeHToB [l. 1. MeHaeneena.
DU3NYECKUI CMBICI OPSIAKOBOTO HOMEpPa

[IpencraBnenune napopmaruu o teme «llepruonnuecknii 3aKoH 1

[Tepuonnueckas cucrema [[. 1. MeHneneeBa B CBETE TEOPUU CTPOCHUS

aToMa» B BHJC Ta6.]'H/III, CXEM, OIMOPHOI'0 KOHCIIEKTA, B TOM YHCJIC C




OpuH CTPOCHHUA aTOMA

DJIEMEHTA, HOMEPOB IIEPUO/A U I'PYIIIIEL.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U
UX COCIMHEHUH B IIEpUOAAX U IPYyIIIaX B CBETE
MIPEACTABJICHUI O CTPOCHUH aTOMOB DJIEMEHTOB.
3nauenue [lepuonnyeckoro 3akoHa

npumeHenneM cpenacts U KT.
BrimmonHeHHe TECTOBBIX 3aJaHUN 10 TEME

Bunnl xumpuueckux cBsI3ed u
TUIBI KPUCTATUTMYECKHUX
peurerok. BzauMocBs3b
CTPOEHHUS U CBOMCTB BEIIECTB

Buapl XuMuyeckux CBA3EH U TUIIBI KPHC-
TAJUTMYECKUX PEIIeTOK. B3auMoCBs3b CTPOCHUS U
CBOWCTB BEIIECTB

[TpencraBnenne nHGopManuu Mo TeMe «BHIbI XUMUYECKUX CBS3EH U
THIIBl KPUCTAJUIMYECKUX PEIIETOK. B3anMOCBsI3b CTPOEHUS U CBOMCTB
BEILIECTB)» B BUJIE TAOJIMII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCJIE C
npumeHenuem cpencts U KT.

BbIloIHEHNE TECTOBBIX 33JaHUM 11O TEME

Knaccudukanus
XUMHYECKHX

peaxuil Mo pa3IuyHbIM MPH-
3HakaM. CKOpOCTh XUMUYE-
CKHUX pEaKIHil

Knaccugukanus XaMUYeCKUX Peakiui 1o
Pa3IUYHbIM MPU3HAKaM (YHUCIIO U CO-

CTaB PEarupyroIIUX U 00pa3yIOIIUXCsI BEIICCTB;
HAJIMYUE TPaHMIIBI pazaena (as; TermtoBoid 3 dekr;
U3MEHCHHE CTETICHEH OKHCIICHHS aTOMOB;
UCTIOJIB30BaHUE KaTaIM3aTopa; HalpaBJIeHUE
npoTtekanus). CKOpOCTh XUMUYECKUX PEaKIUil 1
(bakTOpbl, BIUSIONIME HA HEE

ITpencraBnenne nHdopmaruu no reme «Knaccupukanus XUMHUYECKUX
peakumii o pa3aIudHbIM IIPU3HAKAM.

CKOpoCTh XMMUYECKUX peaki1ii» B BUJE TaOJIUL], CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHennem cpeacts M KT.
BrinonHeHne TeCTOBBIX 3aaHUM 110 TEME

Hucconuanus 3J1eKTPOIUTOB
B BOJHBIX PaCTBOPAX.
HoHHBIE ypaBHEHHSI peakuu

DJIEKTPOIMTHYECKAS JUCCOIMALINS KUCIIOT,
OCHOBaHMH, coisiell. loHHbIe ypaBHEHUS. Y CIIOBUSA
MIPOTEKAHUs peakluii OOMeHa J10 KOHIIa

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peaxkiuu

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHEIC pCaKknuu.
OKI/ICJ'II/ITeJ'IB, BOCCTaHOBHUTCIIb

Knaccudukanms u cBoiicTBa
HEOPTraHUYECKUX BEIECTB

ITpocTeie u cnoxHbIe BeniecTBa. MeTamibl u
HemeTtabl. CocTaB, KilacCUpUKAIMS U 001ue
XUMHYECKHE CBOMCTBA OKCUJIOB U TUAPOKCH]IOB
(ocHOBaHM, KUCIIOT, aM(pOTEPHBIX THUAPOKCHJIOB),
cosu B cBeTe TOJ]

[Ipencrasnenune uapopmarmu o teMe «Kmaccudukaims u CBOMCTBa
HEOPraHMYECKUX BEIIECTB» B BUJIE TAOIUII, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMenennem cpeacts M KT.
BrIlloNIHEHNE TECTOBBIX 3aJaHUM 10 TEME

TpeHuHr-TecCTUPOBaHUE 110
BapuanTtaMm [ TA npouuisix
JET U JEMOBEPCUH

Tpenunr-rectuposanue no Bapuanram ['MA
IIPOLLJIBIX JIET U IEMOBEPCUHN

Brinonnexnue tecra 3a KypcC OCHOBHOM IIKOJIBI







