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IInanupyemMble pe3yJbTaTbl OCBOCHHSI Y4eOHOIO mpeamera
Juunocmmuuwle pesynomamol
- BOCIIUTAHUE POCCUNCKOM I'paXkIaHCKON MIEHTUYHOCTH: MaTPUOTU3Ma, YBakeHUsI K OTeuecTBy,
IIPOLIJIOE M HACTOALIEe MHOIOHALMOHAJIBLHOIO Hapoja Poccuu; 0cO3HaHUE CBOEH ITHUYECKOHN
IIPUHAJUICKHOCTH, 3HAHUE HCTOPHM, S3bIKA, KyJIbTYpbl CBOETO HAapoJa, CBOETO Kpas, OCHOB
KyJIbTYpPHOIO Hacieauss HapoJoB Poccuum M 4enoBe4yEeCTBA; YCBOCHHE TI'yMaHUCTHYECKUX,
JEMOKPAaTUYECKUX U TPAJULMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUICKOrO OOIIECTBa;
BOCIIMTaHHE YyBCTBAa OTBETCTBEHHOCTH U Jl0Jira nepes Poaunoii;
- (opMupOBaHHE OTBETCTBEHHOTO OTHONICHHS K YYCHHWIO, TOTOBHOCTH MW CIIOCOOHOCTH
00yJaronMxcsi K CaMOpPa3BUTHUIO U CaMOOOpPA30BaHHIO Ha OCHOBE MOTHBAIIUM K OOYYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO AajbHEHIIEH MHIUBUIYAIbHONW TPAEKTOPHH
oOpa3oBaHus Ha 0a3e OpUEHTUPOBKU B MHpe npodeccuil U npodeccnoHaIbHBIX MPEINOUTEeHUH,
C y4eTOM YCTOMYMBBIX IO3HABaTEIbHBIX HHTEPECOB, a TaKXKe€ Ha OCHOBE (HOPMHUPOBAHMUS
YBa)XUTEJIBHOTO OTHOLIEHUS K TPYy, Pa3BUTHUS OIBITA YYaCTHS B COLMAIBHO 3HAYHMOM TPY/IE;
- (hopmHpoBaHHE 1IETOCTHOTO MHMPOBO33PEHMS], COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd U OOIIECTBEHHOM MpPaKTHUKH, YYUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT0O0Opa3ue COBPEMEHHOTO MUPAa;
- (hopMHpOBaHHE OCO3HAHHOIO, YBAKUTEIHHOIO U JOOPOKENATENIHHOIO OTHOIIECHUS K JAPYrOMY
YEJIOBEKY, €r0 MHEHHIO, MHUPOBO33PEHHIO, KYIbTYPE, A3BIKY, BEpE, TPAXKIAHCKOW IO3MINH, K
UCTOpPUH, KYIbTYypEe, PEJIUTUH, TPATULUAM, S3bIKaM, LIEHHOCTSIM HapoaoB Poccuu u HapoaoB
MHUPa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JAMANOT C JAPYITMMH JIOABMU U JOCTUTaTh B HEM
B3aMMOIIOHUMAaHUS;
- OCBOEHHE COLMAIBHBIX HOPM, MpaBWJI MOBEJICHHSA, pojed U (GOopM COLMAIbHON >KU3HU B
rpymnmnax u coo0IecTBax, BKIKUYas B3pOCIble U COLUAIBHBIE COOOLIECTBA; yUacTHE B IIKOJIBHOM
CaMOYIIPABJICHUM M OOIIECTBEHHOH JKM3HU B Npe/AeNax BO3PACTHBIX KOMIIETCHIMH C y4eTOM
PErHOHAJIbHBIX, 3THOKYJIBTYPHBIX, COLIMATIBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;
- pa3BUTHE MOPAJIBHOIO CO3HAHMS M KOMIIETEHTHOCTH B PEUIEHUH MOPAJIbHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOIO BBIOOpa, (OPMHpPOBAaHHWE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO
MIOBEJICHUsI, 0CO3HAHHOTO Y OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHBIM ITOCTYIIKAM;
- (QopmHpoBaHHE KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B OOIIEHHMU M COTPYAHUYECTBE CO
CBEPCTHHKAMM, JETbMM CTaplIero M MIAJIIET0 BO3pacTa, B3pOCIBIMM B  IIpOLECCE
o0pa3oBaTesIbHON, OOLIECTBEHHO I0JIE3HOH, YueOHO-UCCIe10BaTENbCKON, TBOPUECKON U IPYrUX
BHJIOB J€ATEIbHOCTH;
- (opmupoBaHHE LIEHHOCTH 3JI0POBOTO M Oe30omacHOro oOpasza MXHU3HH; YCBOCHHE IPaBUI
UH/MBUIYAIBHOTO M KOJUIEKTUBHOIO O€30I1aCHOTO TMOBEICHUS B YPE3BbIUANHBIX CUTYalMsX,
YTPOJKAOLIUX KU3HU U 3J0POBBIO JIIOJIEH, IPAaBUJI TOBEACHNS HAa TPAHCIIOPTE U HA 10pOrax;
- (hopMHUpOBaHHE OCHOB 3KOJOIMUYECKON KYyJIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIIJICHUS, PA3BUTHE OMNbITA 3KOJIOTMYECKH OPUEHTHPOBAHHON pedIeKCHBHO-
OLICHOYHOM U NPAKTUYECKOU JESITEIBHOCTH B KU3HEHHBIX CUTYaLMSIX;
- OCO3HAHME 3HAYEHUS CEMbH B KM3HM UelloBeKa M OOIeCTBa, MPUHITHE IIEHHOCTH CeMEeHHOM
KHU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOIICHUE K YWIEHaM CBOEH ceMbH;
- pa3BUTUE ICTETUYECKOIO CO3HAHUS YEPE3 OCBOCHHUE XYH0XKECTBEHHOIO HACIEIUs HapoJOB
Poccum u mupa.



Memanpeomemmnule pe3yibmamal

- YMEHHUE CaMOCTOSATEIBHO OMPENENATh IIETH CBOETO 00Y4YEHHsl, CTaBUTh U (pOpMyIHpOBaTh A
ce0s1 HOBBIE 33aJauu B yyeOe M MMO3HABATEIbHOM JIESITeIbHOCTH, Pa3BUBATh MOTHBBI M WHTEPECHI
CBOEH 1103HABATEIbHON JESITEIBHOCTH;

- YMEHHE CAaMOCTOSITEIbHO IUIAHUPOBAaThb IyTH JOCTWXKEHHUS LeJed, B TOM 4YHCIEe
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3PPeKTUBHBIE CIOCOOBI pEIICHHs YIeOHBIX U
[I03HABaTENbHbIX 3a/1a4;

- YMEHHUE COOTHOCUTh CBOM JICHCTBUS C INIAHUPYEMBIMU PE3YIbTaTaAMM, OCYIIECTBIISATH KOHTPOJIb
CBOEH N1eATeNbHOCTH B IPOLECCE JOCTHKEHHS pe3ysibTaTa, ONpPEAessaTh CIOcoObl IEHCTBUI B
pamMKax NpEUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBAThH CBOU JEHUCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHUCS CUTYAIUEN;

- YMEHHE OIICHUBATh IPABUJILHOCTH BBIMOJIHEHUs yUeOHOU 3a7a4i, COOCTBEHHbIE BO3ZMOKHOCTH
€€ pelIeHMUs;

- BJIaJICHUE OCHOBAMH CAMOKOHTPOJIS, CAMOOLIEHKH, NPUHSATUS pEIIeHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpA B yU€OHOU ¥ MO3HABATEIHLHOU IEATEIHHOCTH;

- YMEHHE ONpelneisThb MOHSITHUS, CO3JaBaTh O0O0O0OIIEHUs, YyCTaHABIMBAaTh aHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIbHO BHIOMPATh OCHOBAaHUS U KPUTEPUHU IJs KiIaccu(UKalNH,
YCTaHaBIMBATh  IPUYMHHO-CJIEJCTBEHHBIE  CBSI3H, CTPOUTH JIOTUYECKOE  paCCYXKJEHHE,
YMO3aKJIl04eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHH) U JIeNIaTh BBIBO/IBI;

- YMEHHE C03/1aBaTh, IPUMEHATh U MPeoOpa30BbIBATh 3HAKU M CHMBOJIBI, MOJIENIM U CXEMBI UIf
peleHus yueOHbIX U M03HABATENIbHBIX 3a/1a4;

- CMBICJIOBOE UTECHHE;

- YMEHHUE OPraHU30BbIBATH YU€OHOE COTPYAHUUYECTBO U COBMECTHYIO JEATENBHOCTh C YUUTEIEM
U CBEpPCTHUKaMH; padOTaTh MHAMBUIYaJIbHO M B TpYIIeE: HAXOAUTh OOLIee pEIlIeHue |
paspemiate KOH(QJIMKTHI HA OCHOBE COTVIACOBAHUS MO3ULIUHI U y4eTa HHTEPECOB; (POPMYIHPOBATh,
apryMEeHTHUPOBATh U OTCTauBaTh CBOC MHEHHUE;

- YMEHHE OCO3HAHHO HCIIOJIb30BATh PEUYEBBIE CpPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHHUKAIIMM JJIs1 BBIPAXKEHHUS CBOUX YYBCTB, MBbICIEH M MOTpeOHOCTEH; IUIaHUPOBAaHUS U
pEryJILIMA CBOEH NEATENBHOCTH; BIAJCHUE YCTHOW M IMCBMEHHOM pPEYbl0, MOHOJIOIMYECKOU
KOHTEKCTHOM peyblo;

- (opMHpOBaHUE U Pa3BUTHE KOMIETEHTHOCTH B 00JACTH HCHOJIb30BAHUS HWHPOPMALUOHHO-
KOMMYHHUKAIIMOHHBIX TexHojoruil (manee MKT - xommereHnuu); pa3BUTHE MOTHUBALMM K
OBJIAJICHUIO KYJIbTYpPOH aKTUBHOIO IIOJIb30BAHMUS CIOBapsIMM M JIPYIMMH IIOMCKOBBIMHU
CUCTEMAaMHU;

- (opMUpOBaHME U Ppa3BUTUE 3KOJIOIMUYECKOI'O MBILIUICHHUS, yMEHHE IPUMEHATh €ro B
M03HABAaTENbHON, KOMMYHUKAaTHUBHOM, COIMAIbHOM MpakTHKE M HpodecCHOHATbHOMN
OpHEHTAINH.

Pezynamuenvie YY/[

YMeHHne caMOCTOSITETIbHO ONpeAessATh 1eau oOydeHHs, CTaBUThb U (OPMYIHUPOBATH HOBBIE
3aJaud B ydyeOe M MO3HaBaTElIbHOM JEATENbHOCTH, pa3BUBaThb MOTHBBI M HMHTEPECHl CBOEH
[I03HABATENIbHON JAESATEIbHOCTH. YYalIUiCsI CMOXKET:

- aHAJIM3MPOBATh CYILECTBYIOIINE U IJIAHUPOBATH Oy IyIire oOpa3oBaTelibHbIE PE3yIbTaThI;
- UACHTU(UIUPOBATh COOCTBEHHBIE TPOOIEMbI U ONPEAETATH INIABHYIO IPOOIeMy;

- BBIABHUraTh BEPCUU peleHHs MpoOieMbl, GOpMYIUPOBATh TUMOTE3bI, IPEIBOCXHUIIATD
KOHEYHBIN pEe3yNbTar;



- CTaBUTHb LENb JIEATEIBHOCTU HAa OCHOBE OIPENEIIEHHON NpOOJEeMBbl M CYLIECTBYIOLIUX
BO3MOJKHOCTEH;

- popMynupoBaTh yueOHbBIC 3a7aU1 KaK [Iard JOCTHKCHHSI TOCTABIICHHOW 1IEH e TeIbHOCTH,
- 000CHOBBIBATH 11EJICBBIC OPUCHTUPHI M IPUOPUTETHI CCHIIIKAMU Ha IICHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO ITOCIIE0OBATEIBHOCTD IIATr0OB.

YMeHHne CcaMOCTOSITEIbHO IUIAHUPOBATh MYTH JOCTHXKEHHS IIeJie, B TOM YHCIIE
aIbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3hGeKkTuBHBIC CIIOCOOBI pelIeHUs YICOHBIX U
II03HABATENbHBIX 33J1a4. YYal[uNuCs CMOXKET:

- omnpeaensTh HeoOXOoJuMble JEHCTBUE(s]) B COOTBETCTBUM C Y4YeOHONW U I03HABaTEIbHOMU
3a/1aueil ¥ COCTABJISATH AJITOPUTM MX BBITIOJTHEHHUS;

-000CHOBBIBaTh M OCYIIECTBIIATH BbIOOP Hanbosiee 3h(PEeKTUBHBIX CIOCOOOB pelIeHUs] Y4eOHbIX
Y TO3HABATENIbHBIX 33]1a4;

-OTPEENSITh/HaX0IUTh, B TOM YHCIIE U3 MPEAJIOKCHHBIX BAPUAHTOB, YCIOBHUS ISl BHIMOJTHEHUS
yueOHOM U Mo3HaBaTEIbHOM 3a1a4y;

- BBICTpaWBaTh KU3HEHHBIC TJIAHBI Ha KPATKOCPOUHOE OyayIee (3asBIsTh IIeJIEBbIe OPUEHTHPHI,
CTaBUTH aJICKBATHBIC M 3aJ]a4H W TpeJIarath IeHCTBHS, YKa3bIBasi 1 000CHOBBIBAS JIOTHUECKYIO
MIOCJIEIOBATEILHOCTD I11aroB);

- BBIOMpaATh W3 MPEJIOKCHHBIX BAapHAHTOB M CAMOCTOSTEIIBHO MCKATh CPENICTBA/PECYpPCHI st
peleHus 3a1a4u/JOCTIKCHHS TIEITH;

- COCTaBJIATH IUIaH PENICHUS MPOOJIEMBI (BBIMIOJTHEHUS TTPOCKTA, MPOBECHUS NCCIIC0OBAHNS);

- OMpeNeNATh MOTEHIMATbHBIE 3aTPyIHEHUS IPU PELIEHUH y4eOHOI M MO3HaBaTeNbHOH 3a1auu
WHAXO0JUTh CPEACTBA ISl UX YCTPAaHEHUS;

- OMHCHIBATh CBOM OMBIT, OpopMIIsAs €ro AJs Mepefadyd JIPYruM JIOASM B BHJE TEXHOJOTUU
pelIeHUs MPaKTUYECKUX 3aau OMPEeNIEHHOro Kiacca;

- IJIAHUPOBATh U KOPPEKTHPOBATH CBOIO MHAMBHIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO.

YMeHue COOTHOCUTH CBOM [JIEHCTBUS C IUJIAaHUPYEMBIMU pe3yJbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLIECCE TOCTHUKEHHUS pPe3yibTara, OIMpeNessiTh CHOCOObI
JEHCTBUI B paMKax IMPEJIOKEHHBIX YCIOBUN M TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallMe. YUamuics CMOXKET:

- OINpeAeNsATh COBMECTHO C MEAaroroM M CBEPCTHUKAMU KPUTEPHUH TUIAHUPYEMBIX pPe3yIbTaTOB U
KPUTEPUU OIICHKU CBOEH y4eOHOMU JesITeNbHOCTH;

- CHUCTEeMaTH3UpOBaTh (B TOM 4YMCIE BBIOMPATh NPUOPUTETHBIC) KPUTEPUU IUIAHUPYEMBIX
PE3yIbTAaTOB U OLEHKU CBOEH IS TEIbHOCTH;

- OTOMpaTh UHCTPYMEHTHI ISl OLICHUBAHUS CBOECH JIESTEIIbHOCTH, OCYILIECTBIISATH CAMOKOHTPOJIb
CBOEH1 IeATENIBPHOCTH B paMKax MPEeASI0KEHHBIX YCIOBUN U TPEOOBAHUI;

- OLEHUBATH CBOIO JEATEIBHOCTb, ApPryMEHTUPYS NPUYMUHBI JOCTHXKEHHUS WM OTCYTCTBUS
MJIAHUPYEMOTO pe3yNbTaTa;

- HaXOJWTh JOCTATOYHBIE CPEJICTBA JJISl BBIMOJHEHHUS y4eOHBIX ACWCTBUI B U3MEHSIOIIEHCS
CUTYAIlUU W/WIH IPU OTCYTCTBUH INIAHUPYEMOTO pe3yabTaTa;

- paboTasi o cBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIIYIO JESTEILHOCTh HA OCHOBE aHaIM3a
W3MEHEHUW CUTYallUH JUIsl IOJTyYEHHUs 3aIUIAHMPOBAHHBIX XapaKTEPUCTUK MPOIyKTa pe3yIbTaTa;
- YCTaHaBIMBATh CBSI3b  MEXIY [OJYYEHHBIMH  XapakTEPUCTHKAMU  MPOJYKTa U
XapaKTEepUCTUKAMU TIpollecca NEATEIbHOCTH U MO 3aBEPLICHUM JEATENbHOCTH IpeajiaraTh
M3MEHEHUE XapaKTePUCTUK MPOoLecca AJIsl MOJTYYeHHS YAyUIIEHHbBIX XapaKTEPUCTHK IPOIYKTa;
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- CBEpATh CBOM [JICHCTBUS C TMEIbI0O W, TPU HEOOXOJUMOCTH, HWCIPABISITh OIIUOKH
CaMOCTOSITENBHO.

YMeHue OIeHWBaTh NPABWIBHOCTH  BBITIONHEHUS y4eOHOW 3ajadd, COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHUs. Y YalIuNCs CMOXKET:

- OTIPENIENATh KPUTEPHUH MTPABUIILHOCTH (KOPPEKTHOCTH) BBHIMOJHEHUS yueOHOH 3a1a4u;
-aHAJIM3UPOBaTh U OOOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOIIETO WHCTPYMEHTApHUS IJIs
BBITIOJTHEHUS y4eOHOM 3a/1a4H;

- CBOOOJHO IOJIB30BAThCSI BHIPAOOTAHHBIMH KPHUTEPHUSAMHU OICHKHM W CAMOOIICHKH, MCXOJS U3
LIETTU ¥ UMEIOIIUXCS CPEJICTB, pa3iinyasi pe3yabTaT U CIIOCOObI ICUCTBUM;

- OIICHMBATh TPOIYKT CBOEH JEATEIbHOCTH 10 33JaHHBIM W/WJIHW  CaMOCTOSITEIHHO
OTIPENICTICHHBIM KPUTEPUSIM B COOTBETCTBHH C LIEIBIO JIEATEIbHOCTH;

- 00OCHOBBIBaTh JOCTHKUMOCTh 1M BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHHUX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYpPCOB;

- GUKCUPOBATh U AHAJIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Branenne ocHoBaMHM CaMOKOHTPOJISI, CAMOOTIEHKH, IPUHATHSI PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOU M MO3HABATEILHOW. YUalTUHCs CMOXKET:

- HaOMIOJaTh W aHATU3UPOBATh COOCTBEHHYIO YU4E€OHYIO W TIO3HABATEIBHYIO JEATEIBHOCTh U
NESTETHHOCTh APYTUX 0OYJArOIINXCS B TIPOIIECCE B3aUMOTIPOBEPKH;

- COOTHOCHUTH pEAIbHbIE W ITUIAHHPYEMbIC PE3yJAbTaThl HHAUBUAYAIHHOW 0O0pa30BaTEIHHOM
NESTETFHOCTH | JIeJIaTh BBIBOJIBI;

- IPUHUMATh pelIeHNEe B y4eOHOM CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTb;

- CaMOCTOSITEIbHO OIpEeNesTh MPUUYUHBI CBOETO yCIleXa WM HeycleXa M HaXOJIUTh CIOCOOBI
BBIXOJa U3 CUTYallUH HEycCIIexa;

- PETPOCTIEKTUBHO OIpPENesITh, KaKiue AEHCTBUS MO PELUICHUIO yueOHOU 3a7auu WK MapaMeTpsl
ATUX JIEHCTBUI TIPHUBENH K IMOTYICHUIO UMEIOIIETOCS MPOIYKTa YIeOHOH JAeATEIHHOCTH,

- J€MOHCTPHUPOBATh MPHUEMbI PEryIsAlUU NCUXO(PU3NOIOTHYECKUX AMOIMOHAIBHBIX COCTOSHHMA
Uig  JOCTIKeHUus d(dexTa ycrnokoeHus (yCTpaHEHHs] HMOLMOHAIBHON HANpsKEHHOCTH),
addexta BoccTaHOBICHHS (OCTHAOICHUS TPOSBICHHH yTOMIIeHHs), A¢@deKTa aKTHBU3AIUU
(TOBBIIIEHUS NTCUXO0()U3HOTOTHUECKON PEAKTUBHOCTH ).

Ho3znaeamenvnwvie YY/[

YMeHue omnpenensTh MOHSATHS, cO3[4aBaTh O00OIIEHHS, YyCTaHABIMBaTh AaHAJIOTHUH,
KJIacCU(UIIMPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAaHUS U KPUTEPUU AJS KiIaccU(UKALINU,
yCTaHABIUBAaTh IPUYUHHO-CJIEICTBEHHBbIE CBA3HM, CTPOUTh JIOTUYECKOE  pacCyKICHHE,
YMO3aK/IioueHue (MHAYKTUBHOE, NEAYKTUBHOE, 10 aHAJOTWH) WM JENaTh BBIBOJBL YUalluics
CMOXKET:

- ToAOUpAaTh CIIOBA, COMOTYMHEHHBIE KIIFOUEBOMY CIIOBY, OTIPEIEISIONINE er0 MPU3HAKU U
CBOMCTBA,;

- BBICTPaMBaTh JIOTHUECKYIO LIETIOYKY, COCTOSIIYIO U3 KIHOYEBOTO CJIOBA U COMOTUMHEHHBIX EMY
CJIOB;

- BBLICIATH OOIIMIA MPU3HAK JBYX WM HECKOJBKUX MPEAMETOB HIIM SBICHUN U OOBICHATH UX
CXOJICTBO;

- 00BeWHATH MPEIMEThl U SBICHUS B TPYIIHI [0 OMpPECNIEHHBIM NpHU3HAKaM, CPaBHHUBATh,
KIIaCCU(PUITMPOBATH U 00001aTh (PAKTHI U SBJICHUS;

- BBIJICJISITH SIBJICHUE U3 O0ILEro psiaa APYruX sSBICHUN;
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- OmpeAensaTb OOCTOSATENbCTBA, KOTOPHIE MPEIIICCTBOBATM BO3HHUKHOBEHUIO CBS3H MEXIY
SBIICHUSIMH, U3 3TUX OOCTOSITENBCTB BBIICNATH OMPEACISIONINE, CIOCOOHBIE OBITh MPUYHHON
JAHHOTO SIBJICHUS, BBISBIIATH IPUUUHBI U CIICJCTBUS SIBICHUN;
- CTPOHTH PACCY)KIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSM M OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
- CTPOUTH PACCYKJICHUE Ha OCHOBE CPaBHEHUS MPEIMETOB U SIBJICHUM, BbIAEIASA IPU ITOM OOIIHE
MIPU3HAKY;
- M3JIaraTh MOJIy4YEeHHYIO0 HHPOPMAIIHIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PelIaeMoi 3a/1a4H;
- CaMOCTOATENBHO YKa3blBaTh Ha WH(POPMAILNIO, HYXIAIOIIYIOCS B IMPOBEpKe, Npeaarath H
MIPUMEHSTH CIIOCO0 MPOBEPKH TI0CTOBEPHOCTU UH(OPMaLUY;
- BepOan30BaTh SMOLIMOHAIBHOE BIIEUATIIEHHE, OKa3aHHOE Ha HEr0 UICTOYHHUKOM,;
- OOBSCHATD SIBJICHUS, MTPOLIECCHI, CBA3H U OTHOILEHUS, BBISIBIIIEMbIE B X0JI€ MI03HABATEILHONU U
HCCIIEIOBATENIbCKOW  JESITENbHOCTH  (IPUBOIUTH OOBSICHEHHME C HW3MEHEHHEM  (hOpMbI
MpEeACTABICHUS; OOBACHSTH, IETATU3UPYS WK 0000111as1; OOBSACHATH C 3a/IaHHOW TOYKH 3PCHUS);
- BBISBJIATH U Ha3bIBaTh NPUYUHBI COOBITHS, SIBIEHUS, B TOM YHCJIE BO3MOXKHBIE Haubojee
BEpOSITHBIE TPUYMHBI, BO3MOXXHbIE TOCIEJICTBUS 33JaHHOM TPUYHMHBI, CaAMOCTOSTEIHHO
OCYILIECTBJISISI TPUUMHHO-CJIEICTBEHHBIN aHaIN3;
- Ie7IaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHajIM3a Pa3HbIX TOUEK 3PEHUs, MOATBEPKAATh BHIBOJ]
cOoOCTBEHHOM apryMeHTaluenl ik caMOCTOATEIbHO OJTYyYEeHHBIMU JaHHBIMHU.

YMeHue co3gaBarh, IPUMEHATh U IPEOOPA30BBIBATH 3HAKU U CUMBOJIbI, MOJIENIM M CXEMBI JJIs1
peleHus yueOHbIX U T03HABATENbHBIX 3a/a4. YUYallluiCs CMOKET:
- 0003Ha4YaTh CUMBOJIOM U 3HAKOM IPEAMET U WIN SIBJIICHUE;
- OMNpEAENATh JIOTUYECKUE CBSI3M MEXIYy NpeiIMeTaMHM U WIM SIBICHUSAMH, 0003Ha4yaTh JaHHbIE
JIOTMYECKHUE CBSI3H C TIOMOIIBIO 3HAKOB B CXEME;
- co3JaBaTh a0CTPAKTHBIN WM peanbHbli 00pa3 mpeaMeTa U UM SBJICHHUS;
- CTPOUTH MOJIENIb CXEMY Ha OCHOBE YCIIOBHUH 3a/1aui U WJIM CII0c00a ee peLieHus;
- co3aaBaTh BepOajibHbIE, BELICCTBEHHbIE U WH(OPMAIMOHHBIE MOJEIU C BBIJICICHUEM
CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa Ui ONpeleNeHHsl crocoda pelleHus 3aJadyd B
COOTBETCTBUU C CUTYyallUeH;
- 1peoOpa3oBbIBaTh MOJEIH C LENbIO BBISABIEHHUS OOIIMX 3aKOHOB, ONPEACISIONUX JaHHYIO
IIPEIMETHYIO 00J1aCTh;
- MIEPEBOJUTH CIOKHYIO II0 COCTaBy (MHOIOACIEKTHYI0) MH(GOPMALUIO U3 rpadguyeckoro wiu
(opMaIN30BaHHOTO (CUMBOJIBHOT'O) IIPEJICTABICHHS B TEKCTOBOE, U HA000POT;
- CTPOUTH CXEMY, JITOPUTM JEHCTBUS, MCIPABIIATh WIM BOCCTAHABIMBATh HEU3BECTHBIA paHee
JITOPUTM Ha OCHOBE MUMEIOIIET0cs 3HaHUsI 00 00bEKTe, K KOTOPOMY ITPUMEHSETCSI aJITOPUTM;
- CTPOMUTH JOKA3aTeNbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
- aHaNIM3MpOBaTh pPeQIEKTUPOBATh OMBIT PAa3pabOTKUM M pealn3alud y4eOHOTO IPOEKTa,
UCCIIeIOBaHUS (TEOPETHUYECKOTO, SMIMPUYECKOr0) Ha OCHOBE NPEAJIOKEHHON NpoOIeMHOM
CUTYal1H, IIOCTaBJICHHOM LIEJIN U UJIH 3aJaHHBIX KPUTEPUEB OLIEHKH ITPOAYKTA PE3yJiIbTaTa.

CMBICIIOBOE UTEHHE. YUalIUIICs CMOXKET:
- HaxoIuTh B TeKcTe Tpedyemyo uHpopManuioo (B COOTBETCTBUM C LEISIMH CBOEH
JEeATeIbHOCTH);
- OpHUEHTUPOBATbCA B COJAEPKAHUM TEKCTa, I[IOHMMAaTh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;
- YCTaHaBJIMBATh B3aUMOCBS3b OMMMCAHHBIX B TEKCTE COOBITUH, SIBIICHHM, POLIECCOB;



- PE3IOMHMPOBATH IIABHYIO UJICI0 TEKCTA;

- IPeoOpPazOBBIBATH TEKCT, «IEPEBOAS» €ro B APYIYI0 MOAAIBHOCTH, HHTEPIPETUPOBATH TEKCT
(XyZ10KeCTBEHHBIN U HEXYJ07KECTBEHHBII - y4eOHBI, Hay4HO-IIOIYJISIPHBIN,
nHbOpMAIMOHHBIH, TeKCT non-fiction);

- KPUTUYECKH OLIEHUBATH COJIEpKaHue U (opMy TEKCTa.

@OopMHUpPOBaHHE M PA3BUTUE OKOJOTUYECKOIO MBIIIJICHUS, YMEHHE IIPUMEHATH €ro B
[I03HABaTEIbHONM, KOMMYHUKATHBHOM, COLMAJbHOM MpaKTUKE U  NpodeccroHalIbHON
OpHUEHTALMU. YUYalIuncs CMOXKET:

- ONPEIENATh CBOE OTHOIIECHHUE K IIPUPOTHOM CPELE;

- QHAJIM3UPOBATh BIUSHUE SKOJOTHUECKUX (PAKTOPOB Ha Cpely OOUTaHUs )KUBBIX OPraHU3MOB;

- IIPOBOJUTH IPUYHUHHBIN U BEPOSTHOCTHBIN aHAJIN3 SKOJIOTHUECKUX CUTYALU;

- MPOTHO3UPOBATh U3MEHEHUS! CUTYalluM NPU CMEHE AEWCTBUS OJHOTO (akTopa Ha JeilcTBHE
npyroro ¢akropa;

- pAcIpOCTPAHATh DKOJIOIMYECKHE 3HAHMS M Y4acCTBOBATH B IIPAKTUYECKUX JENaX IO 3alIUTe
OKpY)KaIOILIEH CPeibl;

- BBIPaXKaTh CBOE OTHOLICHHE K MIPUPOJE Yepe3 PUCYHKN, COUMHEHUS, MOJEIIN, IPOEKTHHIE
paboTHI.

PasButre MoTHBaIMM K OBIAJCHUIO KYJIbTYpPOM aKTMBHOTO HCIIOJIB30BAHMS CIIOBAPEH H
JNPYTUX MOUCKOBBIX CUCTEM. Y YaIIHICS CMOKET:

- OTIpeEeNATh HEOOXOIMMBbIE KITIOUEBbIE IIOMCKOBBIE CIIOBA U 3aPOCHI;

- OCYIIECTBIIATh B3aUMOJIECHUCTBUE C MIEKTPOHHBIMU IIOMCKOBBIMH CUCTEMAaMHU, CII0BAPSIMU;

- (popMHpOBaTH MHO’KECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX MCTOYHHMKOB JUIsi OOBEKTHBHU3ALUU
pe3yJIbTaTOB IIOUCKA,

- COOTHOCHUTB MOJIY4YECHHBIC PE3YJIBTAThI IOMCKA CO CBOECH AEATEIbHOCTBIO.

Kommynuxkamuenwvie YY)/

VYMeHue OpraHu3oBbIBaTh y4eOHOE COTPYIHMYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTENEM U CBEPCTHUKAMU; pabOTaTh MHIUBHUYaJIbHO U B IPYIIIIE: HAXOIUTh 00Iee PEIIeHUE U
paspeniatb KOH(QJIMKTBI HA OCHOBE COTJIACOBAHUS MO3ULIUMHI U y4eTa HHTEPECOB; (POPMYIMPOBATh,
apryMeHTHUPOBATh U OTCTaWBaTh CBOC MHEHHUE. Y YalllUHC CMOKET:

- OIIPEZEIATh BO3MOKHBIE POJIM B COBMECTHOU JESTEIbHOCTH;

- UTpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM JIEATENBHOCTH;

- MPUHUMATh MO3ULUI0 COOECEeHUKA, TIOHUMasl MO3ULIUIO IPYTroTo, pa3inyaTh B €r0 peyu:
MHEHHE (TOUKY 3peHHsI), J0Ka3aTeIbCTBO (apryMEHThI), (GaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;

- OIpeleNATh CBOM JCUCTBUS U JEHCTBMsS NapTHepa, KOTOpPbIE CIIOCOOCTBOBAIM HIIU
IIPETSITCTBOBAIYN NPOAYKTUBHOM KOMMYHHKALIUH;

- CTPOUTH MMO3UTHBHBIE OTHOIIEHMS B Ipoliecce y4eOHOI U MO3HaBaTENbHON AEATEIbHOCTH;

- KOPPEKTHO M apryMEHTUPOBAaHO OTCTaWBaTh CBOIO TOYKY 3pEHHUsA, B AUCKYCCUM YMEThb
BBIIBUT'aTb KOHTPApIyMEHTHI, Iepedpa3upoBaTh CBOIO MbBICHb (BJIQJEHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

- KPUTHYECKH OTHOCHTbCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IpU3HABaTh
OLIMOO0YHOCTh CBOEr0 MHEHUS (€CIM OHO TaKOBO) M KOPPEKTHUPOBATH €r0;

- IpeyIaraTh albTePHATUBHOE pelleHue B KOHPIUKTHON CUTYaINH;

- BBIACTATH OOLIYI0 TOUKY 3pEHHs B JUCKYCCHH; JIOTOBAapUBATHCS O MpaBUIax M BOMpPOCAX JUIS
00CyX/IeHUs] B COOTBETCTBUHU C IIOCTABJICHHOM Mepe IpyIIoi 3a1a4ei;
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- OPraHMU30BEIBATh yI4eOHOE B3aMMOJICHCTBHE B TPyIIe (OMpeAesiTh OOIIHe eNd, paclpeesaTh
pOJIK, 10TOBAapUBATHCS IPYT C IPYTOM U T. 11.);

- yCTpaHATb B paMKax Jdajora pas3pbelBBl B  KOMMYHHKalUH, OOYCIOBJICHHBIC
HEMIOHUMAaHHEM/HETPUSATHEM CO CTOPOHBI coOecelHUKa 3aaaud, (OPMBI MM COACPIKAHUS
Jyanora.

YMeHue O0CO3HAaHHO UCIOJb30BaTh pEYEBbIE CPEJACTBA B COOTBETCTBUUM C  3ajJayelt
KOMMYHHMKAIUH JUIsl BBIPAXKEHUS CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEN Ui IJIaHUPOBAHUS U
peryisiliud CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M NHCbMEHHOM PEYbI), MOHOJOTMYECKOU
KOHTEKCTHOM peYbl0. YYaIIUiCs CMOKET:

- OIpeAEeNATh 3a7a4y KOMMYHUKAIIUU U B COOTBETCTBHH C HEl OTOMpATh peyeBble CPECTBA;

- oTOMpAaTh U UCNOJIb30BaTh PEUEBbIE CPECTBA B MPOIIECCE KOMMYHHMKAIIMK C JPYTUMH JIIOJIbMU
(muanor B mape, B MaJioi rpynme u T. 1.);

- TPEACTaBIATh B YCTHOW WUJIM MUCBbMEHHOW (opMe pa3BEepHYTHIN IUIaH COOCTBEHHOMN
NeSITENIbHOCTH;

- coOM0IaTh HOPMBI MMYOJUYHON peuu, perJaMeHT B MOHOJIOT€ U JUCKYCCUU B COOTBETCTBHUHU C
KOMMYHUKATUBHOM 3a/1auei;

- BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHUE (CYXCHHE) U 3allpalliiBaTh MHEHUE MTapTHEpa B
pamKax Juanora;

- IPUHUMATh PEIICHHUE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;

- C03/1aBaTh NMCbMEHHbIE «KIUIIMPOBAHHBIE» U OPUTHHAJIbHBIE TEKCTHI C UCIIOJIb30BAHNEM
HEOO0XO/IMMBIX PEYEBBIX CPEACTB;

- MHCIIOJIb30BaTh BepOalibHbIE CPEACTBA (CpPEACTBA JIOTMYECKOH CBA3M) I BBIAEIECHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHMS,

- HCIO0JIb30BATh HeBepOaIbHbIE CpeIcTBa WIH HarJIsHbIC MaTepUasbl,
MIOJATOTOBJICHHBIE/OTOOpaHHbIE 10/ PYKOBOJICTBOM YUHUTEIS;

- JlenaTh OLEHOYHBIA BBIBOJ O JOCTH)KCHHUHU LIEJIM KOMMYHHMKALUU HEMOCPEACTBEHHO OCIIE
3aBEpILEHUS] KOMMYHUKAaTUBHOI'O KOHTAKTa U 0OOCHOBBIBATH €TO0.

®opMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCHOJIb30BaHUS MH(OPMAIOHHO-
KOMMYHHUKAITMOHHBIX TexHoJoTH (nanee — UKT). Yyammiics cMoxer:

- LIeJICHAIPaBICHHO UCKaTh M MCIIOJb30BaTh MH(OPMAIMOHHBIE PECYPChl, HEOOXOIUMBIE IS
peleHus yueOHbIX U MpaKTHUYECKHUX 3aau ¢ nomoliusto cpeacts UKT;

- BbIOMpPATh, CTPOUTh U HCHOJb30BATH aJIEKBAaTHYI0 MH(MOPMALMOHHYIO MOJIENb JJs Nepetadu
CBOMX MBICJIEH CPEICTBAMH €CTECTBEHHBIX U (DOPMAIIBHBIX SI3bIKOB B COOTBETCTBUU C YCIOBUAMU
KOMMYHHUKaIWY;

- BBIJEIATh MHPOPMALMOHHBIA aCHeKT 3a/a4yM, ONEepUpOBaTh JaHHBIMHU, MCIIOJIb30BaTh MOJEIb
pELIEeHUs 3a/1a4H;

- HUCNOJb30BAaTh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIIOYas BBIOOpD aJEKBAaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX ~ IPOTpaMMHO-alMapaTHBIX CPEeJICTB W CEPBHUCOB) JUISL  PEIICHUs
MH(POPMAIIMOHHBIX M KOMMYHHUKAI[MOHHBIX Yy4eOHBIX 3ajjay, B TOM YHCIE: BBIYHUCIICHUE,
HanucaHue MUceM, COUMHEHUH, TOKIIa0B, pedepaToB, CO3/1aHNe MTPE3EHTALUN U JIp.;

- HCII0JIb30BaTh MH(POPMALIMIO C YYETOM 3TUUYECKUX U IPABOBBIX HOPM;

- cOo3/1aBaTh MH(POPMALMOHHBIE PECYPChl PA3HOTO THIA M JJs PAa3HBIX ayIUTOPHA, cOOII0AaTh
MH(GOPMAIMOHHYIO TUTHEHY U NpaBuiia HHYOPMAIIMOHHON 0€301acHOCTH.



Ilpeomemmnuie pe3ynomamul

- (GopMHUpOBaHHE TIEPBOHAYATIBHBIX CHCTEMATH3UPOBAHHBIX IMPEACTABICHUN O BEIIECTBAX, HX
MPEBPALIEHUSAX W TPAKTHYECKOM TPUMEHEHWH, OBJIQJCHUE TOHITUWHBIM allaparoM |
CUMBOJIMYECKUM SI3bIKOM XUMUU;

- 0CO3HaHWE OOBEKTHBHOW 3HAYUMOCTH OCHOB XMMHYECKON HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYCCKHX MPEBPANICHII HEOPTaHUYCCKHX W KAaK OCHOBBI MHOTHUX SIBJICHHUI
KUBOW M HEKHBOW TPHUPOJIBI;, YIIyOJICHHE MPEACTABICHUI O MaTepUATBHOM €IMHCTBE MUDA;
- OBJQJICHUE OCHOBAMH XHMHYECKOW TPAMOTHOCTH: CIHOCOOHOCTBIO aHAIM3UPOBATh U
OOBEKTUBHO OIICHUBATH JKU3HCHHBIC CUTYAIlMH, CBSI3aHHBIC C XUMHUEH, HaBBIKAMH 0€30I11aCHOTO
oOpallleHus ¢ BEIIECTBAMH, MCIIOJIb3yeMbIMH B TIOBCETHCBHOW KM3HU; YMCHUEM aHAIN3HPOBATH
¥ TUIAHUPOBATh O3KOJIOTUYECKH OC30TMacHOe TIOBEJACHHE B IICNIAX COXPAHCHHS 3JI0POBBS U
OKpY)KAIOLIEH CPeIbl;

- popMUpOBaHNE YMEHUN YCTAHABIIMBATH CBSI3M MEXIY PEAbHO HAOIIOACMBIMUA XUMHUYCCKHUMH
SIBJICHUSIMH U TTPOIIECCAMHU, IIPOUCXOIAITIMHI B MUKPOMHUPE, OOBSICHATH TPUYNHBI MHOTOOOpa3us
BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHSI, a TAK)KE 3aBHCHMOCTh ITPUMCHCHHUS
BEIIECTB OT X CBOMCTB;

- MPUOOpPETEHNE OIBITA UCIOJIL30BAHUS PA3IMYHBIX METOJIOB U3yUCHUS BEIICCTB: HAOIIOICHUS
32 WX TMPEBpAlCHUSIMH TIPU TPOBEIACHHHM HECIOXHBIX XHUMHYECKHX OJKCIICPUMEHTOB C
WCIIOJIb30BaHUEM JIA00PATOPHOTO 000PYI0BaHHS B PUOOPOB;

- (opmMupoBaHue NMpeaCcTaBICHUI 0 3HAYCHUN XUMUICCKOW HAyKH B PEIICHUN COBPEMEHHBIX
HKOJIOTHUECKUX MPOOIIEM, B TOM UKCIIE B MPEAOTBPALEHUN TEXHOTEHHBIX U SKOJIOTMUECKUX
Karactpod.

COJEP)KAHHUE YYEBHOT'O IPEJIMETA
8 KJIACC

HavyanbHble NOHATHS M 3aKOHBI XUMHH
Tena m BemectBa. CBOHCTBAa BEMICCTB. OJTAJOHHBIC (DU3MUECKHE CBONCTBA BEIICCTB.

Marepuanbl 1 MaTepuanoBeaeHue. Poiab XUMUHM B )KU3HU COBpEeMEHHOTo obmecTBa. OTHOIIEHHE
o01ecTBa K XUMHH: XeMOGUIus U XxeMo(oOousi.

Metonet usyuenusi xumuu. HabGmronmenue. OxcnepuMeHT MogenupoBanue. Monenu
MaTepHuaIbHbIC ¥ 3HAKOBBIC UM CUMBOJIbHBIC.

lazpl. XKunkoctu. TBEpasie BemiecTBa. B3anMHbIe Tepexopl MEXIy arperaTHbIMH
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOnmmalius) u aecyoirMalnivs, KOHJISHCAIlHs U CIapeHue,
KPUCTAJUTU3ALIMSl M TJIaBJICHHUE.

®usnueckue aBieHUs. YucTeie BelecTBa U CMECH. | OMOTE€HHBIE U T€TEPOTrE€HHbIE CMECH.
CMmecu razooOpasHble, kuakue u TBEpAble. CrmocoObl pa3leneHus cMecel: MeperoHka, WiH
TUCTUIUTSIIMS,  OTCTaWBaHWe,  (UIbTPOBAHWE,  KPUCTAIIM3allsg  WJIM  BBIMIAPUBAHUE.
Xpowmarorpadus. [IpumMenenne 3Tux cnoco6oB B 1a0OPATOPHOH MPAKTUKE, HA TPOMU3BOJICTBE U B
OBITY.

XUMHYECKHE DJIEMEHTBl. ATOMBI M MOJeKyabl. [IpocTbie W ClOXHBIE BellEeCTBa.
Annotponus Ha npumepe kuciaopoaa. OCHOBHBIE MOJOKEHHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.
Honsbl. BenecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUSI.
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3Haku (CUMBOJIBI) XHMHUYECKHUX D3JeMEHTOB. MH)opmamus, KOTOpyH HECYT 3HaKH
XMUMHMUYECKUX DBJIEMEHTOB. OTHMOJIOIMS Ha3BaHUN HEKOTOPBIX XUMHYECKHX DIIEMEHTOB.
[lepuonnyeckas tabnuma xuMmudeckux 3iaementoB J[. M. MenneneeBa: KOPOTKOTIEPHUOIHBIN H
JUTMHHOTIEPUOIHBIN BapuaHThl. [leproas! u rpynmnsl. [aBHast 1 moOoyHas MOATPYIIIBL, UIH A- U
Bb-rpynnsl. OTHOCUTENBbHAS aTOMHAs Macca.

Xumnuaeckue (Gopmynsl. Manexcer n xodddunmentsl. OTHOCUTEIbHAS MOJIEKYIISIpHAS
Macca. MaccoBasi J0J1s1 XUMHUYECKOTO 3JIeMEHTa B coequHeHuH. MHpopmarnms, KOTOpyo HECYT
XHUMHYECKUE (HOPMYIIBIL.

Banentnocts. CrpykrypHbie (OpMynbl. XHUMHYECKHE 3JIEMEHTHI C TOCTOSHHOW H
MIEPEMEHHON BaJICHTHOCTHIO. BbIBOA (Qopmynbl coeauHeHHs Mo BajeHTHOCTH. OmnpeneneHue
BAJICHTHOCTU XHWMHUYECKOro »3jeMeHTa 1o Qopmyne BemectBa. CocTaBieHue Ha3BaHUUN
COCIMHEHUH, COCTOAIIMX M3 JABYX XHUMHUYECKHUX OJIEMEHTOB, [0 BaJCHTHOCTH. 3aKoH
ITOCTOSTHCTBA COCTABA BELIECTB.

XuMuyeckue peakuuu. PeareHThl W TNpoayKThl peaknuu. IIpu3Haku XUMHUYECKHX
peakumii. YCIOBHS MX NPOTEKAHWS W INpeKpameHus. Peakuun ropeHus. JK30TEPMHUYECKHE U
SHJOTEPMHUUYECKHE PEAKIUH.

3aKOH COXpaHEHUsI MACCHI BEIECTB. XUMHYECKUE YpaBHEHHsI. COCTaBIECHNE XUMUYECKUX
ypaBHeHU. HpOpMaIns, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanuss XMMHYECKUX PEaKIM MO COCTaBy W YHCIY PEareHTOB U MPOIYKTOB.
Tunbel xuMuyeckux peaknuii. Peakiuym coenuHEeHWs, pa3oKEHMs, 3aMEIICHHs W OOMeEHa.
Kartanuzatopsl 1 kaTanus.

JdemoHcTpauuu

e Kosuiekuus MaTepualioB U U3JEIUN U3 HUX.

e Mogenu, ucroabp3yeMble Ha ypokax (hU3UKU, OMOJIOTHH U Teorpaduu.

e OOBEMHBIE U IIAPOCTEPKHEBBIE MOJIEIIM HEKOTOPBIX XUMHUUECKUX BEIIECTB.

e Mojenu KpUCTaUTMYECKUX PEUICTOK.

e Cobupanue npudopa Juisl MOJTyueHUs ra3a 1 MpoBepKa ero repMeTHYHOCTH.

e Bosronka cyxoro JibJa, Hoja Wi HaraanHa.

e ArperatHbl€ COCTOSIHUS BOJBI.

e Pasznenenne IByX HECMEIMIMBAIOIINXCS )KUAKOCTEN ¢ TOMOILBIO I€TUTEIBHON BOPOHKHU.
e Jluctumiarop u ero padora.

e VYcraHoBKa JUisl QUIBTPOBAHUA U €€ paboTa.

e VYcraHOBKa JUIsl BHIIAPUBAHUS U €€ paboTa.

e Komnekuus ObITOBBIX IPUOOPOB Ui GUIBTPOBAHUS BO3AyXa.

e Paznenenne Kpacsiero BeliecTBa QuomacTepa € IOMOMIBIO MeToAa OyMaskHOM

XxpomMarorpaduu.

e Moenu annoTpOIHBIX MOAU(HKAINI yTIepoaa U Cephl.

e [lomyyenue o30Ha.

e Tloprpersl U. 5. bepuenuyca u JI. . Menzeneesa.

e KopoTkonepHoHbIil ¥ AJMHHONEPUOIHBIN BapuUaHThl nepuoanyeckoi cucremsl I, M.

Meneneesa.

e KoHCTpyHpoBaHUE MIAPOCTEPIKHEBBIX MOJIEIEN MOJIEKYIL.
e Anmnapar Kunmna.
e PasznoxxeHue OMxpomMaTa aMMOHHUSL.
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e ['opeHue cepbl U MarHMEBOM JICHTBI.

e [loptperst M. B. JlomonocoBa u A. JI. JlaByasbe.

e  OnbIThI, WUTFOCTPUPYIOIINE 3aKOH COXPAHEHHUS MACChHI BEIIECTB.

e Topenue ¢docdopa, pacTBOPEHHE TMPOJYKTa TOPCHHSI B BOJC M HCCICIOBAHUC
MOJIYYEHHOTO PaCcTBOPA JAKMYCOM.

e BzaumopeicTBue COJISIHON KUCIOTHI C IMHKOM.

o [lomyuyenue runpoxcuna meau(ll) u ero pasznoxxeHue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI
* O3HaKOMJIEHHE C KOJUIEKIMEH 1a00paToOpHOM MOCY/IbI.
* [IpoBepka repMeTHYHOCTH TTPUOOPA JIJIS TTOTYICHHUS Ta30B.
» O3HaKOMJICHHE C MUHEpaJIaMH, 00pa3yIONIMMU TPaHHT.
* [IpuroToBICHNE TETEPOTEHHON CMECH IMTOPOIITKOB CEPHI C KEIE30M U UX pa3zeiicHHE.
* B3anMoeiicTBHE pacTBOPOB XJIOPHJIOB M MOJIUIOB KISl C pACTBOPOM HUTpATa cepedpa.
* [Tonydyenue ruapoxcuaa meau(Il) u ero B3aumoenicTBre ¢ cepHON KHUCIOTOM.
* B3aumoaeicTBrE pacTBOpa COJIBI C KUCIOTOM.
* [IpoBepka 3akoHA COXpaHEHHUS MACChl BEMICCTB HA MPUMEPE B3aWMOJCUCTBUS IIEIOYH C
KHUCJIOTOM.
* [IpoBepka 3aKoHA COXpaHEHHUS MACChl BEIIECTB HA MPUMEPE B3aWMOJCUCTBHUS IIEIOYH C
coutbto xxene3a(Ill).
* PasnoxeHne mepokcuaa BoJAopojaa ¢ momoiisio okcuaa mapranna (1V). 11. 3amernenue
KEJIe30M MEM B METHOM KYIOpoOcCe.
IIpakTH4eckue padboThl
1. paBusa TeXHUKK O€30MTACHOCTH W HEKOTOPHIE BUIBI PaOOT B XUMHYECKOU 1abopaTopuu
(kabuHETE XUMHH).
2. HabGmroienue 3a ropsimeid CBevoii.
3. AHanu3 mouBkl (aHAJIOT PaboThl «OUYUCTKA TOBAPEHHOM COJINY).

Baskneiiliue npeacrtaBuTe/ I HeoOpraHuieckux Bemects. KojimuecTBeHHbIE OTHOLIEHUS B
XUMHH
Cocras Bo3ayxa. [TousTre 06 00bEMHO# 1071€ () KOMIIOHEHTA IPUPOIHO Ia30BOM CMECH
— Bo31yxa. Pacuér o0beMa KOMIIOHEHTA Tra30BOM CMECH 10 ero 00bEMHOM J10J1e M1 HA0O0POT.
Kucnopoa. O3ou. [lonyuenue kucnopoaa. Cobupanue u pacro3HaBaHue KUCIOPOA.
XMMUYECKUE CBOMCTBA KHCIOPO/Ia: B3aUMOJICHCTBHE C METaJJIaMU, HEMETAJNIAMHU U CIIOKHBIMU
BemecTBamu. [Ipumenenue kucnopoaa. KpyroBopot kuciopoia B Ipupo/ie.

Oxcuapl. OOpa3oBaHue Ha3BaHMd OKCUIOB 10 uX ¢opmynam. CocTaBienue Gopmyn
OKCHJIOB IO MX Ha3BaHUsAM. [IpeacTaBuTen OKCHAOB: BOJIA U YIIEKUCIbIN ra3, HerameHas
W3BECTb.

Bonopon B mpupoae. @uznueckne U XMMHUUYECKHE CBOWCTBA BOJAOPO/IA, €r0 MOIYYCHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocraB u ux knaccupukanus. Muaukaropsl. Tabnuima pacTBOPUMOCTH.
CepHas u coJisiHasi KUCIOTHI, UX CBOWCTBA U IPUMEHEHUE.

Comnu, ux coctaB u Ha3BaHusa. PactBopumocts coneil B Boxe. [lpeacraBurtenu couieid:
XJIOpU/1 HATpusl, KapOoHAT HATpus, pocdar KaabIUs.
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[Tocrosinnas ABoraapo. KonuyectBo BemiectBa. Mosib. Mousipuas macca. KpaTHbie
€AMHUIBI U3MEPEHUs KOJIMYECTBA BEHIECTBA — MUJUIMMOJIb U KUJIOMOJb, MUJUTUMOJIIpHAS U
KHJIOMOJISIPHASI MacChl BEILIECTBA.

Pacuétsl ¢ ucnonb30BaHUEM MOHATUN «KOJMUYECTBO BEUIECTBAY», «MOJISIPHAS MAccay,
«IOCTOSIHHAST ABOTAJIpO».

3akoH ABoragpo. MousipHbiii  00b¢M Tra3000pa3Hbix BemecTB.  OTHOCUTENbHAsS
IJIOTHOCTH ra3a Mo APyromy rasy.

Kpatuble eauHHIBI U3MEPEHHS] — MWUIMMOJSPHBIN M KUJIOMOJISIPHBI OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuétel ¢ MCMONB30BaHMEM TOHSITHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «4UCI0 ABOTAIPO».

I'uapocdepa. KpyroBopot Bosl B nipupoje. Ousnyeckue u XMMUUECKHE CBONCTBA BO/IBI:
B3aMMOJICVCTBHE C OKCUIAMHU.

OcHoBaHus, UX cocTaB. PacTBOpHUMOCTh OCHOBaHWUW B Boje. 3MeHEHHE OKpacKu
MHJMKATOpPOB B IIENOYHOU cpere. [IpeacraBurenu mienodei: TMAPOKCUABI HATPHs, Kalausd U
KaJIBITHSI.

PactBoputens u pactBopeéHHOe BemiecTBo. PacTBopbl. PactBopenme. I['mapaTsl.
MaccoBast 107151 paCTBOPEHHOTO BemiecTBa. Pacu€Thl, CBsA3aHHBIE C UCTOJB30BAaHUEM TOHSATHS
«MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBAY.

JdeMoHcTpauuu

e Ormnpenenenne coAepKaHNs KUCIOPOAA B BO3AyXE.

e [lomyyeHue KucIOpOIa pas3noKEHUEM [TIEpMaHTraHaTa KaJlus U IEpOKCUIa BOJIOPOIa.

e (Cobupanue METOJ0M BBITECHEHUS BO3AyXa U BOJIBI.

e PacnosnaBaHue KHCIIOPOJA.

e [openme marnwusi, xenesa, yris, cepsl U pochopa B Kuciopoe.

e Kouekuus oKkCuaos.

e [lonyuenue, cobupanue U pacro3HaBaHue BOJIOPO/IA.

e [openue Bogopoaa.

e BsaumoneiictBue Bogopoaa ¢ okcuaom meau(Il).

e Kosekuus MUHEpaIbHBIX KHCIIOT.

e [IpaBuio paz0aBieHHs CepOil KUCTIOTHI.

e Kommexkiusa comei.

e Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBaHMI U COJICH B BOJIE.

e Hekoropele MeTauibl, HEMETaNIbl U COEOUHEHUS C KOJUYECTBOM BEILECTBA,

paBHBIM 1 MOJIb.
e Moenb MOJSIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.
e Kounekuus oCHOBaHUM.
JlabopaTopHbIe ONBITHI

* [TomyTHEHHE U3BECTKOBOW BOABI IPH MPOIMYCKAHUH YIIIEKUCIIOTO rasa.

* [lonyueHnne BOOOpO1a B3aUMOICHCTBUEM LIMHKA C COJISTHOM KUCIIOTOM.

* Pacrio3HaBaHue KUCIOT ¢ TOMOIIBIO MHAUKATOPOB.

* lI3MeHeHune OKpacku MHANKATOPOB B LIEIOYHOH cpeie.

* O3HakOMJIEHHE C TpenaparamM JOMAallHeW WM MIKOJIBHOW amlTeuyKu: pacTBOpaMu
MEepPOKCU/Ia BOJAOPO/Ia, CIUPTOBOM HACTOMKH MOJ1a, aMMHAaKa.
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IIpakTH4yeckne padboThI

4. Ilosryyenue, cobupanue 1 pacro3HaBaHUe KUCIOPOIa.

5. [Nonmy4yenue, cobupanue u paco3HaBaHUE BOAOPO/A.

6. [IpuroToBiieHHE pacTBOpA C 3aIaHHOM MacCOBOM J0JICH paCTBOPESHHOTO BEIIECTBRA.

OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COeTUHEHU I

O06o06menne cBeneHnii 00 OKCHAaxX, WX KiIacCH(PUKaWU, HAa3BAaHUAX M CBOHCTBAXx.
CriocoObI IMoJTydeHUsT OKCHJIOB

OcHoBanus, uXx Kiaccuukaius, Ha3BaHUS M CBOWCTBA. B3ammoielcTBUE C KUCIOTaMH,
KHCJIIOTHBIMH OKCHJAMU U COJISIMU. PasnokeHue HepacTBOPUMBIX OCHOBaHHM. (CrocoObl
MOJIyY€HUSI OCHOBAHU.

Kucnotel, ux xmaccudukanmss v Ha3BaHusg. OOIMEe XUMUYECKHE CBOMCTBA KHCIOT.
B3aumogeiicTBue KUCIOT ¢ MeTalaMU. ODJEKTPOXUMHUYECKUH psiji HANpsDKEHUH MEeTalIoB.
BzaumopelicTBre KUCIOT C OKCHAAMH METaIoB. B3anMoJelCTBHE KHUCIIOT C OCHOBAHUSAMU —
peakuus HeWTpanu3anuu. BzammonericTBue KUCIOT ¢ coisamMu. [lomydeHne OECKUCIOPOIHBIX U
KHCJIOPOJICOACPIKAIIUX KUCIIOT.

Comu, wux xnaccudukamuss W CBOWCTBA. B3ammonelcTBHEe cojell C MeTaljlamu,
0COOEHHOCTH ITHX peakiuid. BzanmoeicTBre coneii ¢ CosiMu.

'eneTndeckue psiapl MeTaula U HeMeTalla. [ eHeTHYecKkas CBsI3b MEXKIY Kiaccamu
HEOPraHMYeCKUX BEIIECTB.

JlaGopaTopHble ONBITHI
* BzanMmogeicTBre OKCUIa KAIbIIUS C BOJOM.
* [loMyTHEHHE U3BECTKOBOU BOJIBI.
* Peakuusi HeUTpanu3aiuu.
* [Toryaenne ruapoxcuaa meau(Il) u ero B3auMoaecTBHE C KUCIOTOM.
* Pasnoxxenue runpokcuaa meau(Il) npu nHarpeBanum.
* B3anMmopelicTBHe KUCIIOT ¢ METaJIaMH.
* B3anMmopericTBHE KUCIIOT C COJISIMH.
e O3HaKOMJIEHHE C KOJUIEKIIUEH COJIEH.
* BzaumogeiictBue cynbdara meau(Il) ¢ sxemnesom.
* BzaumogencTBre COJIEd C COISIMHU.
* ['eHeTHuecKas CBA3b MEXKIY KJIAcCaMHM HEOPraHMYECKUX BEUIECTB HA MPUMEPE COEIMHEHUM
MEJIH.
IIpakTH4eckue padboThI
7. PeleHne dKCIIEpUMEHTAIBHBIX 3am1a4 1Mo TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX
COCIUHEHUI.

IMepuoauyeckuii 3aK0H ¥ NEPHOAUYECKAS CHCTEMAa XMMHUYeCKUX dJjiemeHToB 1. U.
MenpeneeBa. Ctpoenne aroma
EcTecTBeHHBIE CceMeWCTBA XHMHUYECKHX DJIEMEHTOB: IIEIOYHBIE M IEIOYHO3EMEIbHBIC
METaJlIbl, TAJIOTEeHbI, UHEPTHBIE (OaropoaHbie) ra3pl. AMPOTepHOCT. AMQPOTEPHBIE OKCUABI U
rugpokcubl. KoMmiekcHble comu.
Otkpeitue 1. 1. MenaeneeBpIM NEPUOIUYECKOTO 3aKOHA U CO3AAHUE UM MEPUOTUIECKOM
CHCTE€MBI XMMHYECKHUX IJIIEMEHTOB.
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ATOMBI Kak (opMa CyIIECTBOBAaHUS XMMHUYECKHX 31eMEHTOB. OCHOBHBIE CBEICHUS O
CTPOCHHH aTOMOB. JloKa3aTenbCTBA CIIOKHOCTH CTpoeHHs aromoB. OmbiTel Pesepdopna.
[InanerapHast MOJIENIb CTPOEHUS aTOMA.

CocTtaB aTOMHBIX dJep: IPOTOHBI, HEUTPOHBL. (OTHOCHUTEIbHAs aTOMHas Macca.
B3anMoCBsI3b NOHATUH «TIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHASI MAcCay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHMUYECKUX
anemeHToB 1—20. [ToHsITHE O 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

W3oronbl. ®@usnyeckuil cmpica cuMBoiMKU Ilepuoauueckoil cuctembl. CoBpeMeHHas
(dbopMynHpOBKa MEPUOTUYECKOTO 3aKOHA. VI3MEHEHHs CBOWCTB JJIEMEHTOB B TEpPHOJAX W
rpynnax Kak QyHKIHs CTPOEHHUS IEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTajlyla M d3JeMEHTa-HeMeTaljla 10 HX TMOJOXKEHUI0 B
MIEPUOANYECKON CHCTEME XUMHUUYECKHX teMeHToB J[. . Menneneesa.

JdeMoHcTpanuu

Paznuunbie opmbl TaOIUIL IEPUOTUUECKON CHCTEMBI.
e  MoaenupoBaHue NOCTpoeHUs nepuoaudeckon cucremsl /1. 1. Menneneesa.
e Mojenu aTOMOB XUMHUYECKUX IEMEHTOB.
e Mopenu aTOMOB 31eMeHTOB 1—3-ro meprooB.
JlabopaTopHble ONBITHI
* [Tony4yenne am(poTepHOT0 THAPOKCHUIA U UCCIIEIOBAHUE €TI0 CBOWCTB.

Xumuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU
WNonnas xumudeckass cBs3b. VMoHBI, 00pa3oBaHHbIE aTOMaMHM METAJJIOB U HEMETaJIOB.
CxeMbl 00pa3oBaHUs MOHHOW CBSI3W JJIsi OWHApHBIX coeauHeHWd. MOHHBIE KpUCTaUTMYECKUE
pemeTKku U (PU3NYEcKue CBOMCTBA BEIIECTB C 3TUM THUIIOM pemeTok. [loHsTne o GpopMynbHOM
€/IMHHULIE BEIIeCTBa.

KoBanenTHas xumuueckasi cBsi3b. DJIIEKTPOHHBIE U CTPYKTypHBIe popmyinbl. [lonsTHe 0
BaneHTHOCTU. KoBaneHTHas HemnoJsisipHasi cBsi3b. Cxembl 00pa3oBaHUsl KOBAJCHTHON CBSI3U IS
OMHApHBIX cOoelMHEHUN. MOJEKyIsIpHbIE U aTOMHbIE KPUCTAJUIMYECKHE DPEUICTKH U CBOICTBa
BEIIECTB C 3TUM THIIOM PELICTOK.

DNeKTPOOTPULIATENBHOCTD. P anexTpooTpunatensHocTd. KoBaneHTHas moJspHas
XUMHuecKas cBs3b. Jumnonb. CxeMbl 00pa30BaHus KOBAJICHTHON MOJISIPHON CBSI3H A7l OMHAPHBIX
coenuHeHU. MOJNEKyNIpHbIE U aTOMHbIE KPUCTAIIMYECKUE PEIICTKH M CBOWCTBA BEIIECTB C
9TUM THUIIOM PEUICTOK.

Mertannuueckas XUMHUYECKas CBSI3b M MeETaNIMYecKas KPHUCTaJUIMYEecKas pelIeTKa.
CBoiicTBa BEIIECTB € 3TUM THIIOM pelIeTok. Eannas nmpupoia XuMu4ecKux CBS3eil.

Crenenb okucinenus. CpaBHEHHE CTETIEHH OKUCIEHUS U BajeHTHOCTU. [IpaBuna pacuera
CTETeHeW OKUCIIECHUS 10 POPMYIIaM XUMHUYECKUX COCTUHEHUI.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTENeHe OKUCIEHUS IS
JJIEMEHTOB, OOpa3yIoIMX BEIIeCTBA pa3HBIX KiaccoB. Peakuuu HOHHOTO OOMEHa U
OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENh U BOCCTAHOBUTEINb, OKHCICHHE U
BoccTtaHoBieHUe. (CocTaBieHUE YpaBHEHUM OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PpPEaKIUi
METO/IOM DJIEKTPOHHOTO OanaHca.

JdeMoHcTpanuu
e BuneodparmenTsl u cnaiinbl «loHHasE XUMUYECKast CBS3bY.
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e  KoJulekuus BelecTs ¢ MOHHOM XUMUYECKOH CBA3BIO.

e Mojieny HOHHBIX KPUCTAINIMYECKUX PELIETOK.

e BuneodparmenTs u cnaiiapl «KoBaleHTHAS XUMUYECKAs CBSI3bY.

e Koiekuys BEemecTB MOJIEKYISIPHOTO U aTOMHOTO CTPOEHUSI.

e Mojienu MOJIEKYISIPHBIX M aTOMHBIX KPUCTAJNINYECKUX PELICTOK.

e BuneodparMeHTs U cnaiiapl «MeTamndeckas XdAMUIecKasi CBSI3b.

e Komnekuus «MeTauibl U CIUIaBbD».

e BsaumojeiicTBHE IIMHKA C CEPOM, COJISIHOM KucIoTO, xiopuaom meau (11).
e ['openue marnus.

e BsanmojeiicTBHE XJIOPHOM B CEPOBOIOPOIHOM BOJIBI.

JlabopaTopHbIie ONBITHI

* M3roToBiieHUE MOJENH, WIITIOCTPUPYIOIIEH CBOKMCTBA METAJIMYECKON CBS3H

9 KJIACC
IoBTOpEeHUe U 06001IEHNE CBEIEHNI 1O Kypcy 8 Kiacca
bunapasie  coemumHenus.  Okcuabl  cosieoOpa3yiolmMe ©  HECOJICOOpa3yroIne.
I'uapokcunpl:  ocHOBaHMs, aM(OTEpPHBIE THAPOKCHUIIBI, KHCJIOPOJCOACPKAIINE KHUCIOTHI.
Cpennue, KUCIbIe, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

OO6o0menne cBeeHNUN 0 XUMUYECKUX peaknusax. Kimaccudukanus XUMUYECKUX peaKIni
[0 pa3MYHBIM TpPHU3HAKAM: COCTaBYy U YHUCIY pearupyomux U OoO0pa3yoluXxcs BeIIeCTB,
TeroBoMy 3 dekTy, 00paTUMOCTH, H3MEHEHHIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00pa3yIoInX
pearupymoiue BelleCcTBa, arperaTHOMy COCTOSHHIO pEarupyrolux BELIECTB, HCIOJIb30BaHUIO
KaTajan3aTopa.

[TonsiTue 0 CKOpoCTH XHUMHUYECKOW peakiuu. DakTopel, BIUSIONIME HA CKOPOCTh
XMMHUYECKUX peaklui: MpHUpOJa pPEearupyrolluX BeUIECTB, WX KOHLEHTpalus, TemIepaTypa,
IJI0LIa/1b COPUKOCHOBEHMS, HaluKe Katainu3aTopa. Katanus.

JdemoHcTpauuu

e (O3HaKOMIIEHHE C KOJUIEKIIMSIMA METAJJIOB U HEMETAJLIOB.

¢ (O3HaKOMIJIEHHE C KOJUIEKIIMSMH OKCUIOB, KHCIIOT U COJICH.

e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIMK OT MPUPO/Ibl PEarupyroninx BemecTB.

e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEaKkUMH OT KOHUEHTpAlUH pearupyroumx
BEIIECTB.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakuMu OT IUIOAAM CONPUKOCHOBEHUS
pearupyouux BemecTB («KUIISIIHHA CI0H»).

e 3aBUCUMOCTbh CKOPOCTH XUMHYECKOM pEaKLMH OT TEMIEPATYPbl PEarupyroX BeIIeCTB.

JlabopaTopHbIe ONBITHI

* B3aumopeiicTBue aMMuaka 1 XJIOpOBOJIOPO/Ia.

* Peakuust HeUTpanu3anuu.

* HabGnronenue TernoBoro 3dexra peakiiny HeuTpaau3aluu.

* BzaumopeiicTBue cepHoit KucIoOThI ¢ okcuaom Meau(1l).

* Pa3noxeHue nepokcuia BOJIOPOaa C MOMOIIBIO KaTana3bl KapToQes.

* 3aBHUCUMOCTb CKOPOCTH XUMHUYECKOM peaklUUHu OT MPUPOJbl pearupyrolux BELIECTB Ha
MpuMepe B3aUMOJCHCTBUS PACTBOPOB THOCYAb(hara HATPUS M XJIopuja Oapus, THOCyabdara
HATpUs U COJITHOU KUCIIOTHI.
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* 3aBUCHUMOCTb CKOPOCTHM XHMMMUYECKOM peakUud OT NPUpPOJIbl METAUIOB IpU HX
B3aMMOJICCTBUHU C COJITHOM KHCIIOTOM.

* 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW pEaKIUu OT MPUPOAbl KHUCIOT TMPU UX
B3aMMOJICCTBUH C JKEIIE30M.

* 3aBUCHMOCTb CKOPOCTU XUMUYECKON PEAKIIUN OT TEMIIEPATYPHI.

* 3aBUCHMOCTb CKOPOCTH XUMUYECKON PEaKIIMi OT KOHLIEHTPaLUU.

® 3aBI/ICI/IMOCTI) CKOpOCTI/I XPIMPI‘-IGCKOfI peaKHI/II/I OT 1T101IIaan COHpI/IKOCHOBCHI/Iﬂ
pearupyromux BEenecTB.

* 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKIu OT KaTaanu3aTropa.

XuMHUYeCKHE PeaKklMi B PACTBOPAX J1eKTPOJIUTOB

[Tonatue 00 HIEKTPOTUTHUECKON TUCCOIMANMU. OJICKTPOJIUTHI U HEIIIEKTPOJIUTHI.
MexaHu3M JHUCCOIMALANA  AJNEKTPOJUTOB C Pa3UYHBIM  XapakTepoMm cBsi3u. CTeneHb
AIEKTPOJIUTUYECKON aucconralui. CUIbHBIE U CITa0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKCHHUSI TEOPUHU DIIEKTPOJIUTHYECKON nuccormanuu. Kiaccuduxarms
MOHOB M WX CBOMCTBA. KMCIOTHI, OCHOBaHUS U COJIM KakK AJICKTPOIUTHL VX knaccubukamus u
JUCCOLINAIHS.

OO0mme XUMHYECKHE CBOWCTBA  KHCIOT: HW3MEHEHHWE OKpPacKh HWHIUKATOPOB,
B3aMMOJICMICTBHE C METaUlaMH, OKCHUIAaMU W THAPOKCHIAAMU METAJUIOB M COJISIMH.
MouekynspHble 1 HOHHBIE (IIOJIHBIE U COKPAILICHHBIE) YpaBHEHUS peakuil. XUMHUYECKUH CMBICI
COKpAILICHHBIX YpPaBHEHHU. YCJIOBUS MPOTEKAHUS PEAKLIMN MEXIY AJIEKTPOJIUTaMHU J0 KOHIIA.
Psin akTMBHOCTH MeTaIOB.

OOmMe XUMHYECKUE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBHE C KHCIOTaMH, OKCHUIAMU
HEMeTaUIoB, cojsiMud. OOmme XWMHYECKHE CBOWCTBA  HEPAaCTBOPHMBIX  OCHOBAHHM:
B3aMMOJICIICTBUE C KUCIOTaAMU, Pa3JI0KEHUE IIPU HATPEBAHUH.

OO0mue XWMHUYECKHE CBOWMCTBA CpEIHUX COJICH: B3aUMOJACWCTBHE C KHUCIOTaMH,
1I€JI04YaMH, COJIAMM U MeTaJlJIaMu. B3aumonelicTBre KUCIBIX COJIEH CO IIEI0OYaAMMU.

I'uaponu3 kak 0OMEHHOE B3aMMOJICHCTBHE COJICH C BOJOW. [ 'MIOpOJSIU3 COJU CHUIILHOTO
OCHOBaHUS M CJa0oi KUCIOTHL. ['maponn3 comu ci1aboro OCHOBAHUS M CHIIBHOM KHCIOTBHI.
Bonopoausiii mokazarens (pH).

CBoiiCTBa KHUCIIOT, OCHOBAHUW, OKCUJOB U COJIEH B CBETE TEOPHUH SJIEKTPOJIUTHUUECKOU
JMICCOLIMAIIMU U MPEICTAaBICHUI 00 OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

JdeMoHcTpanun

e lcnblTaHKe BELIECTB U UX PACTBOPOB HA JIEKTPONPOBOAHOCTb.

e 3aBHUCHUMOCTb IEKTPOIPOBOJHOCTU YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
e JIBW)KEHME OKpALIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJIE.

e Ormnpenenenne xapakrepa cpe/ibl B pacTBOpPax coJiei.

JlabopaTopHbIe ONbITHI

* Jlucconmanus ci1aObIX IEKTPOIUTOB HA IIPUMEPE YKCYCHON KUCITOTHI.

* lI3MeHeHune OKpacku MHANKATOPOB B KUCIOTHOM Ccpee.

* Peakuus HelTpanu3aiyu pacTBopa MIEIOUM Pa3IMUHbBIMUA KHCIOTaMHU.

* [Tonyyenue ruapoxcuaa meau(Il) u ero B3anMoaelicTBHE C pa3TUYHBIMHU KUCIOTAMH.
* B3aumoeicTBre CHIIBHBIX KUCIOT ¢ okcuaoM meau(1l).

* B3aumoeiicTBue KUCIOT C METaJUIAMH.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.
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* [lonyyeHue CTyIHSI KDEMHUEBOU KUCIIOTHI.

» KadecTBeHHas peakis Ha XJIOPUI- I CYIb(aT-uoHbI.

* I3MeHeHne OKpacKu UHAMKATOPOB B ILIEJIOYHOM cpefe.

* B3auMoAeCTBUE 1IEI0YEH C YIIIEKUCIIBIM T'a30M.

» KayecTBeHHas peakiysi Ha KATHOH aMMOHHSL.

* [Tonmyaenne rugpoxcuaa menu(ll) u ero pasznoxxenue.

* BzaumopeiicTBue kapOOHATOB C KUCIOTaMU.

* [Tonyuenue ruapokcuaa xemnesa(lll).

* BzaumopeiicTBue xenesa ¢ pactBopom cynbdara memu(Il).

IIpakTHYyeckne padboThI

1. Pemenue sKCrIepUMEHTANIBHBIX 33/1a4 TI0 TeMe «DJIEKTPOIUTHYECKAS TUCCOIHAITUS.
HeMmeTa/uibl ¥ UX coeTUHEHUS

CrpoeHue aToMOB HEMETAUIOB W HX IIOJIO)KEHHE B MEPHOJUYECKON cucreme. Psj
ANIEKTPOOTpHUIATENbHOCTU. KpucTamindeckue pemeTkd HEMETauIOB — IPOCTBIX BELIECTB.
Ouznyeckue CBOMCTBA HeMeTayioB. OOmue XUMHUYECKHME CBONCTBA  HEMETAJJIOB:
OKHCTTUTEIBHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, cTpoeHME MX aTOMOB W MOJIEKYJI. DPU3NYECKHME M XUMHYECKHE CBOMCTBA
raJOreHOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TaJOTEHOB B 3aBUCUMOCTH OT WX TOJIOKECHUS
B Iepuoauueckoi cucreMe. HaxoxaeHHe TralloreHOB B MPUPOJE U UX IOJydYeHHE.
buonorudeckoe 3HaueHne U IPUMEHEHHUE TaJOre€HOB.

l'asoreHOBOIOPOIBI M COOTBETCTBYIOIIME MM  KHUCJIOTBHI: IUIABUKOBAs, COJISTHAf,
OpomoBoJOpoiHas, HoAoBodopoaHas. ['amorenunpl. KauecTBeHHBIE peakuuu Ha TaJOTCHU-
noHbl. [I[puMeHeHne coeTMHEHN I TAIOT€HOB.

OO6mras xapakrtepuctrka 37eMeHTOB VIA-rpynmbel. Cepa B mpupoje U €€ IMOTydYCHHE.
AmtoTponHble MOIUM(UKAIIMKA CEepbl M WX CBOMCTBA. XHWMHUYECKHE CBOWCTBA CEphl M €€
IIPUMEHEHHUE.

CepoBoI0poA: CTPOCHUE MOJIEKYIBI, (PM3MUECKUE U XUMUYECKHE CBOMCTBA, MOJIyYeHUE U
3nauenue. CepoBogopoanas kucinota. Cynbduasl u ux 3HaueHue. JIroMuHOQOpEI.

Oxcup cepri(1V), cepuucras kuciora, cynbGutsl. KauecTBeHHas peakuusi Ha CyIb(pUT-
HOH.

Okxcup cepsi(VI), cepnast kucnora, cynbdatsl. Kpucramioruaparsl.

CepHast KMCIIOTa KaK CHJIBHBIN 31eKTposuT. CBONCTBA pa30aBiIeHHON CEPHON KHCIIOTHI
KaK TUIWYHOW KHUCJIOTHI: B3aUMOJIEHCTBHE C MeTa/llaMH, OCHOBHBIMU U aM(OTEepHBIMU
OKCHJaMH, OCHOBAaHUSMHU U aM(pOTEPHBIMU THIPOKCUIAMU, colsiMu. KauecTBeHHas peakius Ha
cynb(aT-uoH.

OOmass xapakTtepuctuka osrneMeHToB VA-Tpynmbl. A30T, CTPOGHHE €ro aroma
1 MoJieKyJibl. PU3NUecKre U XUMUYECKUE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0
OuonoruvecKas poib.

AMMUaK, CTpOCHHE MOJIEKYIBI M (PU3HUecKre CBOMCTBA. AMMHAayuHas BOJAA, HAIIATHIPHBII
CHUPT, THApAT aMMHaka. JJOHOPHO-aKUENTOPHBIM MeXaHH3M OO0pa30BaHHUs CBSI3U B KAaTHOHE
aMMoHuA. BoccraHoBuTenbHble cBOWcTBa ammuaka. ColaM aMMOHHS U HMX HPUMEHEHUE.
KauectBenHas peakiys Ha KAaTUOH aMMOHUS.

Oxcupl a30Ta: HECOJIeOOpas3yrolie M KUCIOTHBIE. A30THCTasi KHCIOTa U HUTPHTHL
A3OTHas KUCOTA, €€ MoJlydyeHue u cBoicTa. Hutparsr.
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docdop, crpoenue atoma u amtorponus. Pochuapl. Dochun. Oxcun docdopa(V) u
docdopnas (oprodocdopnas) kucinora. Pocdarsl.

OOmast xapakTepucTUKa 3JIeMEeHTOB I[VA-rpymnmbl: OCOOEHHOCTH CTpPOEHHS aTOMOB,
IIPOCTBIX BELIECTB U COCAMHEHUN B 3aBUCUMOCTHU OT IIOJIOKEHHS 3JIEMEHTOB B IEPUOINUYECKON
cucreme. YriepoJ. AJUTOTpONHbIE MOau(HUKAIMK: aiMas, rpadut. AMOpPHBIA YIIepo: caxa,
aKTUBHUPOBAaHHBIN Yrojb. Ancopbuus. Xumuueckue cBoiicTBa yriepoaa. Kokcoxumuueckoe
MIPOU3BOJICTBO U €ro mpoaykius. Kapoumsr.

Oxkcun yraepona(ll): ctpoenue Mosekysbl, mojgydenue u cBoiictra. Oxcup yriepona(lV):
CTPOEHHUE MOJIEKYJbl, [IOJY4Y€HHUE U CBOMCTBA. YrojpHas kuciora. Conu yroibHOW KHUCIOTHI:
KapOOHaThI U THIpOKapOOHaThl. TexHuyeckas ¥ MUIeBas co/a.

Opranuyeckast XUMHs. YTIIEBOAOPOIbI.

Metan, 3TaH U NponaH Kak NpeJesibHble (HACBILICHHbIE) YIJIEBOJOPOJAbI. ODTUIEH M
alleTWJIEH Kak HemnpeJesibHble (HEHAChIUIEHHbIE) YyrieBoaopoAbl. CTpyKTypHbIE (OPMYIIBI
BemecTB. ['openue yriaeBonopoaoB. Peakiinn neruipupoBatus IpeaesibHbIX YTIeBOI0POA0B.

CrupTbl. DTUIOBBIA CHHUPT, €0 NOJyYeHHE, TPUMEHEHUE U (PU3HOJIOTHYEcKoe JIeHCTBUE.
TpeéxaToMHBII CIUPT INIMLEPHH. YKCYCHAs KUCIOTa KaK MPeICTaBUTENb KapOOHOBBIX KHUCIIOT.

Kpemuuii: ctpoeHue aroma M HaxoxJaeHue B mnpupoje. Cunuuuasl u cuiad. CBOKCTBa
kpemHuus. Oxcua kpemuus(IV). Kpemuuesas kuciora u e€ comnu.

[IpousBoncTBO cTekna M uemMeHTa. llpoaykius CHUIMKAaTHOM MPOMBIIUIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasac. OnTudeckoe BOJIOKHO.

Hemeranner B mpupone. ®pakiMoHHas IEperoHKa S>KHAKOTO BO3JyXa Kak Ccroco0
MOJIyueHus: KHuclopoda, a3otra u aprona. l[lomydenuwe d¢ocdopa, kpemHHS, XJopa, HOJA.
DIIEKTPOJIN3 PACTBOPOB.

[Tosyuenne CcepHOM KHUCIOTBI: CHIPhE, XHMHU3M, TEXHOJOTMYECKass CXema, METO]
KUIISILETO CJI0sl, MPUHIUIBI TEII000MEeHa, MPOTUBOTOKA U HUPKysuu. Oneym. [IpousBoactBo
aMMHMAKA: ChIPbE, XMMU3M, TEXHOJIOTHYECKAs CXeMa.

JdemoHcTpauuu

e Kouekuus HeMeTaJlIoB.

e Mogenu KpUCTAIUIMYECKUX PEHICTOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U MPHUHIIUIIBI €70 PAOOTHI.

e [‘opeHne HEMETAIJIOB — IMPOCTHIX BEIIECTB: cepbl, (pochopa, APEeBECHOTO YriIsl.
e OO0pas31ibl rajJoreHoB — MPOCTHIX BEIIECTB.

e BsaumojelicTBHE raJIOT€HOB C METAJUIAMM.

e BriTecHeHue xj0opa OpOMOM WM HOJIa U3 PACTBOPOB UX COJIEH.

e Kouekuus npupoIHbIX COEAUHEHUH XII0pA.

e BsaumozeicTBUE cephl C METAIUIAMH.

e ['opeHue cepbl B KUCIOPOJE.

o Komnekuus cynbGuIHbIX PYA.

e KauecTBeHHas peakiys Ha Cylb(UA-HOH.

e (OOecuBeuynBaHNE OKPAIICHHBIX TKaHE CEPHUCTBIM ra30M.

e B3auMoJelcTBUE KOHIIEHTPUPOBAHHOK CEPHON KUCIIOTHI C MEJIBIO.

e OOyrauBaHHE OPraHUYECKUX BEIIECTB KOHLEHTPUPOBAHHON CEPHOM KHUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXay.

e Buneodparments u crnaiasl «IITnusu 6azapbi».
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e [lonyuenue, coOMpaHue U pacrio3HaBaHUE aMMHAKa.
e PasnoxxeHue GMxpoMara aMMOHHUSI.
e BsanmopnelicTBHe KOHIICHTPUPOBAHHOM a30THOM KUCIIOTBI C MEABIO.
e [opeHue 4€pHOro Mopoxa.
e Pazno)keHue HUTpaTa KaJlus U TOPEHUE B HEM JAPEBECHOTO YT OJIbKa.
e OOpa3ibl MPUPOTHBIX COeAMHECHUN (hocdopa.
e Topenue pochopa Ha BO3AYXE U B KUCIOPOJIE.
e [losyuenue Gemnoro (ocdopa v UCIIBITAHUE €TO CBOWCTB.
o Komnexuust «OOpa3iibl MPUPOIHBIX COSTUHEHUHN YTIEpOIay.
e Tloptper H. [I. 3enunckoro. Ilormnomienne pacTBOPEHHBIX BEIIECTB WJM Ta30B
AKTUBUPOBAHHBIM YIJIEM.
e YCTpOMCTBO MPOTUBOTA3A.
e Mojenu MoJIeKyll MeTaHa, 3TaHa, STHUJIEHA U alleTUJICHA.
e BzaumogeiicTBue aTHIIEHA C OPOMHOM BOIOM M paCTBOPOM IIEpMaHraHaTa Kajusl.
e OO0uue XuMHUYeCKre CBOMCTBA KUCIIOT Ha MTPUMEPE YKCYCHOM KHCIOTHI.
e KayecTBeHHas peakiusi HA MHOTOQTOMHBIE CITUPTHI.
o Komnekuus «O0Opa3ipl IPUPOAHBIX COETUHEHUIN KPEMHUY.
e Kounekuus cTexia, KepaMHUKH, LIEMEHTA U U3JIeIHNA U3 HUX.
e Komekuus npoayKUUy CUIMKAaTHON MPOMBIIIEHHOCTH.
e Buneodparments! u cnaiasl «I Ipou3BOACTBO CTEKIIA U IIEMEHTAY.
e Komnexuus «[IpupoHbie coeqMHEHNST HEMETALIOBY.
e BuneodparmenTs! u ciaiiapl «DpakiOHHAS TEPETOHKA KUJIKOTO BO3IYyXay.
e Buneobparmenter u cnaigel  «llomydenue BoAoOpona, KHUCIOpPOJa W TaJOreHOB
ANEKTPOIUTUYECKUM CIIOCOOOM.
e Mogenu anmnapaToB AJis IPOU3BOACTBA CEPHOM KHUCIOTBHI.
e Mogenb KUISLIEro Clos.
e Mogenb KOJIOHHBI CHHTE3a AMMHAKa.
e Buneodparments! u ciaitapl «IIpon3BoACTBO CEPHOM KHCIOTHIY.
e Buneodparments! u ciaiipl «I[pon3BoACTBO aMMHaKay.
o Komnekuus «CpIpbe AJIs MOTYYEHHUS] CEPHOU KUCIOThD.
JlaGopaTopHble ONBITHI
* Pacrio3HaBaHue rajJoreHu1-uOHOB.
» KauecTBeHHbIE peakiiuu Ha Cylb(aT-uoHbI.
» KayecTBeHHas peakliisi Ha KATUOH AMMOHHSL.
* XuMHUYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KaK 3JIEKTPOJIUTA.
» KauectBeHnHble peakuuu Ha pochar-HoH.
* [TosrydeHue 1 CBOMCTBA YrOJIBHON KUCIOTHI.
» KauecTBeHHas peakius Ha KapOOHAT-HOH.
* [IponyckaHue yrieKucioro ra3a yepe3 pacTBOp CHJIMKATa HaTpusl.
IIpakTnuyeckune padorTnl
2. VI3yueHue CBOMCTB COJISTHON KUCIOTHI.
3. N3yueHne CBOMCTB CEpHON KUCIIOTHI.
4. IlosryyeHne aMMHaKa M U3y4E€HUE €ro CBOUCTB.
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5. [lonyuenue yriekucnoro rasa. KauectseHHas peakuusi Ha KapOOHAT-HOHBI.

MeTaJibl 1 UX COeTMHEHUS

[lonoxxeHne MeTaulIoB B NEPUOJUYECKOM CHCTEME XuMU4eckux osnemeHtos JI. M.
MenpneneeBa, CTpOCHHME aTOMOB M KpPUCTAUIOB METALIOB. Meraummyeckas CBsI3b U
METaJUTMYeCKasi KpHUCTaTMYecKas pemieTka. DU3NMYecKue CBOMCTBA METAJUIOB: JJIEKTPO- U
TETUIONPOBOTHOCTH, OTPAXKAIOIIAs CIOCOOHOCTh, IIIACTUYHOCTh. UCpHbIE U LIBETHBIC METAJUIHI.

Mertaibl Kak BOCCTAHOBUTENU. DJIEKTPOXUMUYECKUM psii HanpspkeHuil. B3aumopelictBue
METaJUUIOB C HEMETAJIJIaMH, OKCUIaMH, KAUCJIOTaAMH, COISIMU. AJTFOMUHOTEPMHUSL.

OO6mrast xapaktepuctuka d7eMeHTOB [A-rpynmbl. OKCHABI W TUIPOKCUIBI IIETOYHBIX
METaJUUIOB, UX TOJyuY€HHUEe, CBOMCTBA, MPUMEHEHNEe. BaykHeHIne coii MIEIOYHBIX METAILIOB, UX
3HA4YE€HHE B MPUPOJIC U KU3HH YETIOBEKA.

O6mrass  xapaktepuctuka  d1emMeHTOB  [IA-rpynmel. OKcuabl W THAPOKCHUIBI
ETOYHO3EMENIbHBIX METAJUIOB, UX NOJYYEHHE, CBOWCTBA M NpPUMEHEHHE. BaxkHeulme coyin
MIET0YHO3EMEIIbHBIX METAJIJIOB, MX 3HAYCHHWE B MPUPOJE U KU3HHU uejoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJIBITHSL.

Bpemennas u mocTostHHast ®KECTKOCTh BOJIbI. CIIOCOOBI YCTpaHEHUSI BPEMEHHOM KECTKOCTH.
Crioco0Opl ycTpaHEHHUS MTOCTOSTHHOM JKECTKOCTH.

CoenuHeHus amlOMHUHHS B TPUPOJE. XUMHUYECKHE CBOWCTBA amoMUHUA. (OCOoOEHHOCTH
OKCHJIa ¥l TUJPOKCH/Ia ATFOMUHUS KaK aM(OTEPHBIX COeAMHEHUN. BakHeh e comm amoMuHHs
(xmopun, cyasdar).

OcobGenHocTu cTpoeHus aToma xene3a. JKemezo B mpupojse. Baxkueimme pyapl kenesa.
[Tonydyenue uyryna u cramm. Oxcuzpl u ruapokeuabt sxeneza(ll) u (I1). Comm xeneza(Il) u (III).
OO6nHapyxeHue KaTHOHOB eJje3a B pacTBOpe. 3HAUCHUE COSAMHEHUN Kee3a.

Koppo3sus razoBas (xumuueckasi) ¥ 3JIEKTPOXUMHUYECKAsl. 3allUTa METAJIOB OT KOPPO3HH.
Merammer B npupojse. Ilonarue o wmeramnypruud. YepHas ©  [BETHas MeETaJUTyprus.
[Iupomeramnyprus,  TIUAPOMETAUIYprus,  dJeKTpomeTauiypruss.  JlomeHHbId  mporiecc.
[lepepaboTka yyryHa B cTajib. DIEKTPOJIU3 PACILIaBOB.

JdemoHcTpauuu

e BzauMojieiiCTBHE HATPUSI, IUTHUS U KaJIbLIMS C BOJOM.

e [‘opeHue HaTpusi, MarHus U KeJae3a B KUCIOPO/IE.

e Bcrblllka TEPMUTHON CMECH.

e BsaumopelicTBUe cMeCH MOPOLLIKOB CEPhI U KeEJe3a, IIMHKA U CEPBI.

e B3sauMmopeicTBUE aTIOMUHHUS C KUCIIOTaMHU, 111€JI0YaMU U BOJOM.

e BsauMmopeiicTBuE Xkene3a U MeIU C XJIOPOM.

e BsauMozeincTeue Meau ¢ KOHUEHTPUPOBAHHON CEpHOM KUCIOTOM M a30THOM KHCJIOTOMN

(pa3z6aBiieHHON M KOHLIEHTPUPOBAHHOM).

e Okpacka MIaMEeHH COETMHEHUSIMU LIEJ0OYHbBIX METAJIOB.

e Okpacka INIAMEHU COETUHEHUSAMH HIEJI0YHO3EMENbHbBIX METAJIIOB.

e [amenue u3BecTH BOJOM.

e [lomyyeHue k€CTKOM BOJIbI B3aUMOJIEHCTBUEM YTJIEKUCIIOTO ra3a ¢ M3BECTKOBOM BOJOH.

e VYcTpaHeHHE BPEMEHHOM KECTKOCTU KUTISTYCHUEM U JJOOABICHUEM COJIBI.

e VcTpaHEHHE TOCTOSHHOM KECTKOCTU JOOABICHUEM COJIBI.

e VoHWTHI U IPUHIIUI UX JeHcTBU (BUAEO(PparMenr).
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e Koumexuus npupoIHbIX COEAUHEHUN ATFOMUHUS.

e BuneodparmenTs 1 cnaiapl «OKCHT aTIOMUHUS U €T0 MOIU(DUKAIIII.

e [lonyuenue am(pOTEpPHOTO TUAPOKCHUIA ATIOMUHUS U UCCIIEIOBAHHUE €TO CBOMCTB.

e Koumexuns «XUMHYECKHE HCTOYHUKH TOKa».

e Pe3ynbTaThl JUIMTEIBHOTO SKCIIEPUMEHTA [0 U3YyYEHUIO KOPPO3UU CTAJIBbHBIX M3JIENUN B
3aBUCHUMOCTH OT YCJIOBHUH MPOLIECCOB.

e Boccranosnenne menu u3 okcuna meau(1l) Bogopoom.

e BuneodparmenTs u cinaiapl «[[poU3BOICTBO UyryHa U CTATM».

e BuneodparmMeHTs! U craiasl «M3nenus U3 ayryHa u CTaam.

e Buneodparments! u ciaifipl «I[pon3BoACTBO aTIOMUHUS.

JlabopaTopHbIie ONBITHI

* B3aumoeiictBue xenesa ¢ pactBopom cyibdara meau(Il).

* [JomyyeHne U3BECTKOBOM BOJIbI M OTIBITHI C HEH.

* [Tonmyuenue ruapoxcunos xenesa(Il) u (11).

» KauecTBeHHbIE peaklluy Ha KaTHOHBI XKeJle3a.

I[IpakTnuyeckune padornl

6. XKecTKOoCTh BOJIBI M CTIOCOOBI €€ YCTpaHEHHUS.

7. Penienue sKCiepruMEHTATBHBIX 33]1a4 10 TeMe «MeTaibD).

XuMHs U OKPYyKAKIIAs cpena

Crpoenue 3emmnu: sapo, MaHTHs, 3€MHas Kopa, Jurtocdepa, Tuapocdepa, armocdepa.
Xumuyeckui coctaB 3emiu. ['opabie mopoasl. Munepaibl. Pynpl. OcagoyHbie TOpHBIE TOPOIBI.
[Tone3Hpie uCKONaeMBbIE.

HcTouyHnkn XMMHUUYECKOTO 3arpsi3HEHUs OKpYKaroIiel cpenbl. [1obanbHbIe SKOJIOTHYECKIE
npoOieMbl 4YeJOBEYeCTBA: HapylIeHHEe OHOTeOXMMUYECKUX KPYrOBOPOTOB XHMHUYECKUX
AJIEMEHTOB, MOTEIUICHUE KJIMMaTa, KUCIOTHBIE oKW U p. O30HOBBIE AbIphl. MeXIyHapo HOE
COTPYIHHYECTBO B 00JACTH OXpaHbl OKPYXAIOIIell cpeibl OT XUMHYECKOTO 3arps3HEeHHUS.
«3enCHast XUMUS.

JdemoHcTpauuu

e Buneodparments! u cnaiiapl «CTpoeHue 3eMIId U €€ XUMUYECKUN COCTaBy.

o Komnekuus MUHEPAIOB ¥ TOPHBIX MTOPOJ.

o Komnekuus «Pyasl MeTamioBy.

e Buneodparments! u ciaiiibl «l 100anbHbIE SKOJOTHUECKHE TPOOIEMBI YEIIOBEYECTBAY.

e BuneodparMeHThl U cIaiibl O CTETIEHU YKOJIOTUYECKOM YUCTOTHI TOBapa.

JlaGopaTopHble ONBITHI

* l3yuenue rpanura.

* 3y4yeHre MapKupOBOK Pa3THYHBIX BUJIOB MPOMBIILIEHHBIX U MPOJI0BOJIbCTBEHHBIX
TOBApOB.

O000menne 3HAHNI 10 XMMHUH KYPCa OCHOBHOM IIKOJIbI.

CrpoeHue aroma B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B MEPUOIUUECKON
cucteMe. CTpoeHHE BEIIECTBA: XMMHUUYECKAsl CBSI3b MU KPUCTAIIMUYECKAs pelleTKa. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX dJIEMEHTAMH MPOCTHIX BEMIECTB (METAIJIOB, HEMETAIIJIOB, OJIATOPOTHBIX
ra3oB) OT MOJIOKEHHsI DJIEMEHTOB B TMEPUOJUYECKON cucTeMe. THUMONOrus HEOPraHMYECKUX
BEILIECTB, pa3/ieJIeHue UX Ha Kiacchl U rpynmnsl. [IpeacraBurenu.
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[Ipu3Haky U yCclIOBUS NPOTEKAHUS XUMUUYECKUX PEaKUUU. THUIIONOrUsS XUMMUYECKUX PEaKIUN
[0 pa3NuyHbIM  Mpu3HaKaM. Peakuuu  HOHHOTO oOmeHa. OxucIuTensHO-
BOCCTaHOBUTEIIbHBIE PEAKLUH.

XUMUYECKHME CBOKMCTBA MPOCTBIX BEHIECTB. XAapAaKTEPHbIE XHWMHUYECKHE CBOMCTBA
COJIC00pa3yOIMX OKCHIIOB, THAPOKCHUAOB (OCHOBAaHUH, KHCIOPOACOACPKAIINX KHUCIOT W
aM(OTEPHBIX TUAPOKCHJIOB), COJICH.

TemaTn4veckoe INIAHUPOBAHUE ¢ YKA3aHUEM KOoJINIECTBA YaCOB,
OTBOJMMBIX HA 0CBOEHHE KAKI0i TeMbl

8 knace
Ne HaumenoBanue paznena, TeM Koi-Bo
/i 4acoB
Pa3nen 1. HauanbHble NOHATHS M 3aKOHBI XMMUH 21
1. [Ipeamer xumun. Ponp XUMHUM B )KM3HU YEJIOBEKA. 1
2. MeTo 1l H3y9ICHUS XHMHH. 1
3. ArperatHbIe COCTOSIHHS BEIIECTB. 1
4. [IpakTnueckas padorta Nel. [IpaBuna TexHuKH 0€301aCHOCTH U HEKOTOPbIE 1
BHJIBI pa0bOT B XUMUYECKOH JabopaTopuu (KaOMHETE XUMHH ).
5. [IpakTrueckas padota Ne2. HaGmroneHne 3a ropsiei CBeuoi. 1
6. OuznyecKue sIBICHNUS — KaK OCHOBA pa3/IesIeHUs CMeCei B XUMUHU.
7. [IpakTrueckas padota Ne3. AHanu3 MOYBHI. 1
8. ATOMHO-MOJIEKYJIIPHOE YYeHUE. XUMUYECKUE DIIEMEHTHI.
9-10. | 3HakM XMMHUYECKHUX dJIeMEHTOB. llepwommyeckas TabmMIIa XAMHUYECKHX
anemenToB JI. . Menpaeneena.
11-12. | Xumudeckue GOpMYIIb. 2
13-14. | BaieHTHOCTb. 2
15. XUMHUYECKUE PEAKITUH. 1
16-17. | XumMudeckue ypaBHCHHS. 2
18-19. | Tumbpl XUMHYECKUX PEAKITHH. 2
20. | IToBTOopenue u 00600IIeHNE TeMbl. [I0Ar0TOBKA K KOHTPOJIBHOM padoTe. 1
21. | KonrponsHas paborta Nel o Teme «HauanbHble MOHITUS U 3aKOHBI XUMUM. 1
Pa3nen 2. Baxkneiinue npeacTaBuTe/ I HEOPraHNYeCKHUX BellecTB. 18
KosnuyecTBeHHbIE OTHOLIEHHS] B XUMUH
22. Bosnyx u ero coctas. 1
23. | Kucnopon. 1
24. | Ilpaktuueckas padota Ned. [Tonyuenue, coOupanue U pacro3HaBaHUe 1
KHCTIOpO/a.
25. | Okcumpl. 1
26. | Bomopon. 1
27. | Ilpaktuueckas padota Ne5. [Tonyuenue, coOupanue U pacro3HaBaHUe 1
BOJIOpPOJIA.
28. | Kucnotsl. 1
29. | Comm. 1
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30-31. | KonuecTBO BeLIeCTBA. 2
32. | MonspHblii 00bEM ra3os. 1
33-34 | PacueThl MO XUMHYECKUM YPAaBHEHHSIM. 2
35. | Boma. OcHoBanwusl. 1
36. | PactBophl. MaccoBasi 1011 pacCTBOPSHHOTO BEIIECCTBA. 1
37. | [Ipaktuueckas padota Ne6. [IpurotoBieHue pacTBopa 3alaHHON MacCOBOM 1
J0JIeH pacTBOPEHHOTO BEIIECTRA.
38. | OGoOmIeHue U cucTeMaTH3aNus 3HaHUN 110 TeMe «BaxHeimme 1
MIPEJICTAaBUTEIIM HEOPTraHMIECKUX BemecTB. KomyecTBeHHBIE OTHOIICHMUS B
XUMHUW.
39. | KontponbHas padota Ne2 o Teme «BakHeiime npeacTaBuTe In 1
HEOPraHMYECKUX BemiecTB. KomuecTBEHHBIC OTHOMICHUS B XUMHUW.
Pa3nen 3. OcHOBHBIE KJIACChI HEOPTAHUYECKUX COeTMHEHN 10
40. | Oxkcunpl, uX KiIaccuUKAIMS 1 XHMUIECKHE CBOHCTBA. 1
41. | OcHoBaHus, X KIaccu(UKaIMs U XMMHUECKHE CBOMCTBA. 1
42-43. | KucnoTsel, MX KI1acCUpHUKAIHSI U XUMHUECKUE CBOICTBA. 2
44-45. | Conu, ux kinaccupuKamms 1 XUMHIECKHUE CBOMCTRA. 2
46. | I'eneTmueckas CBS3b MEXKIY KJIaCCAMH HEOPTAaHHMYECKUX COCAMHCHHUM. 1
47. | Ilpaktuyeckas pabota Ne7. Penienue skciepuMeHTalIbHBIX 33/1a4 [0 TeEMe 1
«OCHOBHBIE KJIACCHI HEOPTAaHHUYECKUX COCIMHCHHID).
48. O06001IeHne 1 cucTeMarn3aiys 35aguii 1o teme « OCHOBHBIE KJIACCHI 1
HEOPraHUYECKUX COCAMHEHUI».
49. | KonrposnbHas padota Ne3 no teme «OCHOBHBIEC KJTaCChl HEOPTaHUYECKUX 1
COEIMHEHUI.
Pa3nen 4. [lepuoguyeckuii 3aK0H U MepHOTUYECKAS] CHCTEMA XUMHUYECKHUX 10
sseMeHTOB /. . MenaeneeBa. CTpoenune aroma
50. | EcTecTBeHHBIE CeMEICTBa XUMHYECKHX AIEMEHTOB. AM(MOTEPHOCTb. 1
51. OTtkpeITHE TIEpHOIUYecKOTo 3akoHa [[. 1. MeHeneeBbiM. 1
52. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. 1
53. | CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB. 1
54, [Tepuonnueckas cucrema xumuueckux sneMenToB J.1.Meneneena. 1
55-56. | XapakTepucTHKa 3JIEMEHTA I10 €ro MOJIOKEHUIO B IEPUOMYCCKON CHCTEME. 2
57. | 3HaueHME NEePUOANYECKOTO 3aKOHA U MEPUOINYECKON CUCTEMbI XUMHUYECKUX 1
anemenToB . 1. Menaeneena.
58. O06o0menre 1 cucTemMaTu3anus 3HaHui 1o TeMe «llepuoaudyeckuii 3aK0H U 1
neproIuveckas cucreMa xumudeckux anementoB J[. Y. Menneneesa.
CtpoeHue aTomay.
59. | KontponpHas pabota Ne4 no teme «llepuoanueckuit 3ak0H U IEpHOANUECKAs 1
cuctema xumuueckux snemMeHToB /. . MenneneeBa. CTpoeHue aToMay.

Paznen 5. Xumnyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH 8
60. | MoHHas XuMUYeCcKas CBSI3b. 1
61. | KoBanmenTHas xumudeckasi CBS3b. 1
62. | KoBaneHTHas HETONSIpHAS U MOJISIpHAS XUMHUYECKas CBS3b. 1
63. | Merannuueckass XUMHUYECKast CBS3b. 1
64. | CreneHb OKUCIICHHUS. 1
65. | OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIHH. 1
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66. | OOoOIIeHNE U CUCTeMATH3AIIHS 3HAHUI 110 TeMe « X UMUYECKas CBS3b. 1
OKUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.
67. | KonrponbHas pabota Ne5 no Teme «Xumudaeckas cBs3b. OKUCIUTEIHHO- 1
BOCCTAHOBHTEJIbHBIE PEAKIIUNY.
68. | [IpomexyTouHasi arrecranus. TecrupoBaHue. 1
HUTOr O: 68
9 kiace
Ne i/t HaumenoBanue paszzaena, Tem Koi-Bo
9acoB
Pa3nen 1. IloBTOpeHue u 00001IeHHE CBeIEHUI M0 Kypcy 8 Kiacca. 5
XHUMHYecKHEe peakiuu
1. Knaccudukanus HeopraHnueckux BEIIeCTB U X HOMEHKJIIATypa. 1
2-3. Knaccudukanus XuMu4ecKux peakiui no pa3inyHbIM OCHOBAHUSIM. 2
4-5. [Tonatne o ckopocTn XUMHUYECKOH peakiuu. Katanms. 2
Paznen 2. XumMuueckne peakuuu B pacTBOPax JIeKTPOJIUTOB 12
6. DIIEKTPOJIUTUYECKAS JUCCOLIUALIMS. 1
7. OcCHOBHBIE TOJIOKEHUS TEOPUH dJIEKTpouTHUecKor nuccoruaruu (TDJT). 1
8-9. XHUMHUYECKUE CBOMCTBA KUCIOT KaK AJIEKTPOJIUTOB. 2
10-11. | Xumuveckue CBOMCTBA OCHOBAHHMM KaK AJIEKTPOJIUTOB. 2
12-13. | XuMu4ecKkue CBOMCTBA COJIeH KaK DJIEKTPOTUTOB. 2
14. [TonsaTue o rumposm3e comei. 1
15. [Ipaktrueckas padota Nel. Pemenne SkCrieprMEHTABHBIX 3a7a4 110 TEME 1
«DQNEKTPOIUTUYECKAs TUCCOLIHALIMS.
16. O06001enue u cucremMaTH3alus 3HaHui Mo TeMe «XUMHYECKUe PEaKIiK B 1
pacTBOpax NMEKTPOIUTOB.
17. KonTtponbHas padota Nel mo Teme «XMMUYECKHE PEAKIIUU B PaCTBOPAx 1
ANIEKTPOJIUTOBY.
Pa3nen 3. Hemerasuibl M MX coeJHHEHUS 26
18. OO1as xapakTepucTUKa HEMETAIIIOB. 1
19. O6mas xapakrepuctuka 31eMeHToB VIIA-TpyIbl — rajaoreHos. 1
20. CoeauHeHHs raloreHoB. 1
21. [IpakTuueckas pabora No2. M3ydyeHue CBONCTB COJSTHON KHUCIOTHI. 1
22. O61as xapaktepuctuka anemMeHToB VIA-TpyIbsl —xanbkoreHon. Cepa. 1
23. CepoBo10poa U cyabhUIbI. 1
24, KucnoponHbie coeiMHEHNS CEPBI. 1
25. [Ipaktuyeckas pabora Ne3. MzyueHne CBOWCTB CEpHON KUCIIOTHI. 1
26. OO11ast xapaKTepUCTHKAa XUMUYECKUX 1eMeHTOB VA-TpymIibl. A30T. 1
217. Ammuak. Conu aMMOHUSL. 1
28. [Ipaktuyeckas padora Ne4. [TonyyeHne aMMuaka 1 U3yuyeHHE €ro CBOMCTB. 1
29-30. | KucnopoaHble COeTMHEHNUS a30Ta. 2
31. docdop u ero coeAMHEHHs. 1
32. OO1ast xapakTepucTUKa 3eMeHToB [V A- rpymisl. Yriepo. 1
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33. KucnopoHbie coeIMHEHUS yriiepoia. 1
34. [TpakTaeckas padota Ne5. [TosryueHue yriieKHCIOTo ra3a u H3y4eHHe ero 1
CBOMCTB.

35-36. | YrneBoaoposl. 2
37. Kucnopoconepxanme opraHi4ecKue COeIMHEHUS. 1
38. Kpemuuii u ero coemuHeHusI. 1
39. CunukatHasi IPOMBIIUIEHHOCTb. 1
40. [TomyyeHne HEMETAILIOB. 1
41. [Tony4yenue BaKHEHIINX XMMUYECKUX COCTMHEHU HEMETAIIJIOB. 1
42. O6006menue mo Teme «HemeTramibl U UX COSTUHEHUS. 1
43. Kontponbnas padota No2 o Teme «HemeTamibl 1 UX COeTUHEHHS. 1

Pa3nen 4. MeTaJiibl M X COeTMHEHUS 17
44, OO611ast XxapaKTepUCTUKA METAJIOB. 1
45. XUMHYECKUE CBOMCTBA METAILJIOB. 1

46-47. | OOmas xapakTepucTHKa M1eMeHTOB | A-TpymsI. 2

48-49. | O6mas xapakrepuctuka || A-rpymrbr. 2
50. XKeécTkocTh BOJIBI U CIOCOOBI €€ yCTpaHEHHUS. 1
ol. [IpakTueckas pabora 6. JKECTKOCTb BOJBI U CIIOCOOBI €€ YCTpaHEHUS!. 1
52. ANIOMHUHHUH U €ro COeTUHEHNS. 1

53-54. | XKene3o u ero coequHEHNUS. 2
55. [IpakTueckas padora Ne7. Pemienne skCeprMEHTANbHbBIX 33/1a4 110 TeMe 1

«Mertamib.
56. Koppo3sus MeTanioB u crmocoObl 3alUThI OT HEE. 1

57-58. | Metamnsl B mpupoe. [lonsTHe 0 METALITYypTrUm. 2
99. O0600611eHne 3HaHu# 1o TeMe «MeTab». 1
60. KonTtponbaas pabota Ne3 mo teme «MeTtasuibhy. 1

Pa3znen 5. Xumus u okpyxaias cpeaa 2

61. XUMUYECKUH COCTaB TUIaHEThI 3eMJis 1
62. OxpaHa OKpy»XKaroliei cpeibl 0T XMMHUYECKOTO 3arpsi3HEHUS 1
Pa3nen 6. O6o01menne 3HAHUIH MO XUMHH 32 KYPC OCHOBHOM IIKOJIbI 5

63. BemecrBa 1
64. XHUMHYECKUE PEAKITUN 1

65-66. | OCHOBBI HEOPraHUYECKON XUMHH 2
67. [ToBTOpeHuUe u 0000IIEHNE TTO TEME 1
68. IIpomeskyTounasi arrectanusi. TectupoBanne 1

HUTOroO: 68
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