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IHosicHUTEALHAA 3aIIHCKA

Pabouas nporpamma 1o yueOHOMY NMpeAMETY «XUMHUSD» pa3padoTaHa B COOTBETCTBUHM C HOPMAaTUBHBIMU aKTAMU:
- ®epepanbubiit 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoanuu B Poccuiickoit deaepanum (C mOCISIYyIOIIMMHA H3MECHEHHUSIMH );
- Ilpukaz MunuctepcTBa mnpocBemieHuss Poccuiickoit denepamuun ot 18.05.2023 Ne 370 «OO6 yrBepkaeHun denepaabHO 00pa30BaTeIbHOW MPOrPaMMBI
OCHOBHOTO 00111ero oopazoBanus» (3apeructpuposan 12.07.2023);
- @eepanbHbIi TOCYJAPCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT OCHOBHOIO O0IIEro 00pa30BaHus;
- [Ipuka3 Munnpocsemerns Poccun ot 31.05.2021 Ne 287 « O6 yrBepxaenuu ®I'OC OOO0»;
- @enepanbHas 00pa3oBaTeNibHAS IPOrpaMMa OCHOBHOT'O OOIIEro 00pa3oBaHMUs;

- IIpuka3z Munnpocsemenust Poccun ot 20.05.2020 N 254 "OO6 yrBepaAeHUU (enepatbHOTO IMepeyHs YYeOHHKOB, IOMYHICHHBIX K HCIOJB30BAaHUIO TPU
peanu3aniy IMEIOIINX rOCyJapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTebHBIX MPOTrPaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEeAHEro 00mero oopa3oBaHus
OpraHM3alHsIMU, OCYIIECTBIISIIOIIMMU 00pa30BaTENIbHYIO AeaTeabHOCTh" (3apeructpupoBano B Muntocre Poccun 14.09.2020 N 59808);

- [TocranoBnenue ['aBHOrO rocynapcTBeHHOro canuTapHoro Bpaya P® ot 28.09.2020 N 28 "O06 yrBepxkaenuu canutapubix mpasui CIT 2.4.3648-20 "CanutapHo-
SMUAEMHOJIOTHYECKHE TPEeOOBaHUSA K OpPraHU3alusM BOCIUTAHUS U OOy4YEeHHs, OTIbIXa U O3[IOPOBJICHUA JAeTel u mojonaexu" (3aperucTtpupoBaHo B MUHIOCTE
Poccun 18.12.2020 N 61573);

- OOIT OO0 MBOY «Xaposckast COL Ne2y;
- yueOnsIif ruan MBOY «Xaposckas COLL Ne2y r. Xaposcka Ha 2023-2024 y4yeOHBbIN To.

esn 1 3agaun u3ydyeHust yueOHOro npeamera « XMMHUs»

1) dbopMupoBaHHe MEepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEJICTABICHUN O BEIECTBAX, UX MPEBPALICHUSAX U MPAKTUUECKOM MPUMEHEHUH; OBJIaJIEHNE
HOHSATHIHBIM arnapaToM U CUMBOJIUYECKUM SI3bIKOM XUMUH;

2) oco3HaHMEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHMUYECKONM HAyKM Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHHUS, XUMHUYECKHUX MpEBpalleHHM
HEOPraHMYECKUX M OPraHWYEeCKHX BEIECTB KaK OCHOBBI MHOTHUX SIBICHUH >KUBOM M HEXHBOW NMPHUPOJIBL; yriIyOJIeHHEe NMPeACTaBIEeHUN 0 MaTepUabHOM €/IMHCTBE
MUpa,

3) oBiaJaeHHE OCHOBAMM XMMHUYECKOH TPaMOTHOCTH: CIIOCOOHOCTBIO AHAIM3MPOBATHh M OOBEKTHBHO OIEHMBATH >KU3HEHHBIE CHUTYallMd, CBS3aHHBIE C
XI/IMI/IeI\/'I, HaBBIKAMH 0€30I1aCHOTrO O6paH_[eHI/I$I C BEIIECTBaMH, UCIIOJIB3yEMBIMU B HOBC@JIHGBHOﬁ KU3HU, YMCHHUEM AHAJIIM3UPOBATH MU INNIAHUPOBATH 3KOJIOTMYCCKH
0e301acHOe MOBEICHUE B LIENIAX COXPAHEHUS 370POBbS U OKPY)KAIOLIEeH Cpe/Ibl;

4) dopmupoBaHHME YMEHHI YCTaHaBIWBATh CBSI3U MEXIY pPEATbHO HAONIOJAEMBIMH XHMHUUYECKHMH SIBJICHUSMU W TIPOIECCaMHU, MPOUCXOJSIIUMH B
MHUKPOMHpE, 00BACHATH MPUUYUHBI MHOTOOOpa3us BELIECTB, 3aBUCMOCTh UX CBOMCTB OT COCTaBa M CTPOEHUS, a TAKXKE 3aBUCUMOCTh NMPUMEHEHHSI BEIIECTB OT MX
CBOICTB;

5) npuoOpeTeHre OIbITa MCIOJIb30BAaHUS Pa3IMYHBIX METOAOB M3Yy4YEHMs BEIIECTB: HAONIOJEHHS 3a UX MPEBpAIEHUSMH NPU MPOBEIEHUH HECIIOKHBIX
XUMHYECKHUX SKCIEPUMEHTOB C HCIIOJIb30BaHUEM Ja00paTOpPHOT0 000pyI0BaHUS U IPHOOPOB;

6) popMupoBaHue NMpeCTaBICHUN O 3HAUCHUH XUMHUYECKON HAyKH B PEIICHHMH COBPEMEHHBIX SKOJIOTUYECKUX MPOOJIEM, B TOM YHCJE B MPEIOTBPaIlCHUH
TEXHOTE€HHBIX U 3KOJOIMYECKHX KaTacTpod.

MecTo y4eOHOro npeaMera « XuMus» B y4eOHOM ILIaHe
B cootBerctBun ¢ ®I'OC OOO xumusi sBIseTcs 00s3aTeNbHBIM TPEAMETOM HAa YpPOBHE OCHOBHOrO o0miero obOpaszoBanus. [laHHas mporpamma
npeaycMaTpuBaeT U3ydeHrne XuMuu B 9 kiacce — 68 yacos.



1) [InanupyeMble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NMpeIMeTa.
1.1. JIm4yHOCTHBIE pPe3yJabTAThI.

1) BocriuTaHue pOCCUMCKON IpaskJaHCKOM MICHTUYHOCTU: NAaTPUOTU3Ma, yBakeHUs K OTedecTBY, MPOILIOE U HACTOSIIEEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;
OCO3HAHME CBOEH STHHYECKOW MPUHAIICKHOCTH, 3HAHUE UCTOPHUH, S3bIKA, KYJIBTYpPBl CBOETO HApO/a, CBOETO Kpasi, OCHOB KYJIbTYPHOTO Hacieaust HapoaoB Poccun
U 4YEeJOBEYECTBA; YCBOCHUE T'YMAHHCTUYECKUX, AEMOKPATHUYECKHX U TPAAUIMOHHBIX IIEHHOCTEHl MHOTOHAIIMOHAJIBLHOTO POCCHMCKOrO OOIECTBAa; BOCIHUTAHUE
YyBCTBAa OTBETCTBEHHOCTH U A0JTra nepen Poaunoii;
2) ¢dbopmupoBaHHEe OTBETCTBEHHOTO OTHOILIEHHUS K YYEHHMIO, TOTOBHOCTH M CIOCOOHOCTH OOYYaromIMXCS K CaMOpPa3BUTHIO U CaMOOOpPa3OBaHHIO HAa OCHOBE
MOTHUBAIMH K O0YYCHHIO U TO3HAHHIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO JalbHEHINEH MHIMBHIYaIbHON TPaeKTOpUU 0Opa3oBaHMs Ha 0a3e OPUEHTHPOBKH B
mupe npodeccuit U MpoheCCHOHATBFHBIX MPEANOYTEHUI ¢ YI€TOM YCTOWYHMBBIX TTO3HABATEILHBIX HHTEPECOB, a TAK)KEe Ha OCHOBE (POPMHUPOBAHHUS YBAKUTEIHHOTO
OTHONICHHUS K TPYIY, Pa3BUTHUS OMbITA YYaCTUS B COLIMAILHO 3HAUUMOM TPY/IE;
3) ¢gopmupoBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH W OOIIECTBEHHOH NMPAKTHKH, YYHTHIBAIOIIETO
COLIMATIbHOE, KYJIBTYPHOE, S3bIKOBOE, TyXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;
4) hbopmMupoBaHHE OCO3HAHHOTO, YBAKUTEILHOTO U JOOPOKENATEIILHOTO OTHOMICHHUS K APYTrOMY YEJIOBEKY, €r0 MHEHUIO, MEPOBO33PEHHIO, KYIIBTYpE, SI3BIKY, BEpE,
TpaXTAHCKOW MO3UINH, K UCTOPUH, KYJIbType, PEIUTuH, TPAAULIUAM, S3bIKaM, [IEHHOCTSM HapoJoB Poccuu 1 Hapos10B MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH
JMAJIOT C APYTUMH JIFOABMHU U IOCTUTATh B HEM B3aWMOIIOHHMAaHHUS;
5) ocBoeHHE COLHMATIbHBIX HOPM, MPaBWJI IMOBEACHUS, PoJeil M (POpM COIMaANBbHON KH3HU B TPYIINax M cooOliecTBax, BKIOYAs B3pOCIbIE U COLIMATIbHBIC
cooOmiecTBa; ydyacTe B IIKOJILHOM CaMOYIPaBIEHUH U OOIIECTBEHHOH )KU3HU B MIPEJIeNiaX BO3PACTHRIX KOMIETEHIHH C Y4€TOM PErHOHAIBHBIX, STHOKYJIBTYPHBIX,
COLMAJIBHBIX U YKOHOMHUYECKUX 0COOEHHOCTEH;
6) pa3BUTHE MOPAILHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEIICHUH MOPAJIBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHUPOBAHNE HPAaBCTBEHHBIX YyBCTB
Y HPaBCTBEHHOTO MOBEJICHHsI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKaM;
7) bopMupoBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYTHHUYECTBE CO CBEPCTHUKAMM, IETHMH CTApIIETO M MIIAJIIETO BO3pAcTa, B3POCIBIMH B
npoliecce 00pa3zoBaTeabHOM, 00LIECTBEHHO MOJIE3HOMN, yueOHO-ICCIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJIOB JIESATEIHLHOCTH;
8) ¢dopMHpoBaHHE IEHHOCTH 370POBOTO M 0€30MacHOro o0Opasza >KW3HHU; YCBOCHHE MPaBWJ WHIAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOTO IMOBEICHUS B
Ype3BBIYAIHBIX CUTYAIUSIX, YTPOKAIOIINX KU3HU U 3JI0POBBIO JFOJIEH, MpaBUII MOBEACHHS Ha TPAHCIIOPTE U HA I0POTax;
9) dopmupoBaHNE OCHOB SKOJOTUYECKON KYIBTYpPBI, COOTBETCTBYIONICH COBPEMEHHOMY YPOBHIO 3KOJOTHUYECKOTO MBIIIJICHHS, PA3BUTHE OIBITA DKOJOTHUECKU
OpPUEHTHPOBAHHOH pe(IeKCHBHO-OIICHOYHOM U MPAKTUYECKOM NesTeTbHOCTH B dKHU3HEHHBIX CUTYAIIUsX;
10) oco3HaHue 3HAYCHHSI CEMbH B J)KU3HH YeJIOBEKA U 00IIECTBA, MPUHITHE IICHHOCTH CEMEWHOM KU3HU, YBRKUTEIFHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOCH
CEMbH;
11) pa3BUTHE ACTETHYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYJOKECTBEHHOTO HACIequs HapoioB Poccmu m Mupa, TBOPUYECKOW MAEATENBHOCTH 3CTETHYECKOTO
xXapakTepa

1.2. MeTtanpeaMeTHbIe pe3yJbTAThl
- MesxknpeamMeTHbIe NOHATHSA
- YHuBepcanbHble yueOHbIe 1eiICTBHA:
PeryasitTuBHbIe
1. VYmMeHune caMOCTOATEIBHO ONPENEINATH LIEIU 00y4YEHUs, CTaBUTh U (POPMYIMPOBATH HOBBIE 33/1aul B yueOe 1 M03HABAaTEIbHOM EATEIbHOCTH, PA3BUBATh

MOTHUBBI U HHTEPECHI CBOCH MO3HABATEIBbHOM JesTebHOCTH. OOyUalomuics CMOXKET:



® aHAJIM3MPOBATH CYIIECTBYIOIIUE U IUIAHUPOBATH OyAyIire o0pa3oBaTelbHbIC PE3YIbTaThl;

® WACHTU(GUIMPOBATH COOCTBEHHBIE MPOOIEMBI M ONIPEEIIATh TIIABHYIO TPOOIeMy;

® BBIIBUTATh BEPCUH PEUICHUS MPOOIEMBI, (OPMYIHUPOBATH TUIIOTE3bI, IPEJABOCXHUIATH KOHECUHBIN PE3YINIbTaT;

® CTaBWTH LIEJb ACATSIBHOCTH Ha OCHOBE ONPEICIICHHOM MPOOIEMBI M CYHIECTBYIOMINX BO3MOXKHOCTEIH;

e (QopmynupoBaTh yueOHBIC 33/1a4H KaK [Iard JTOCTUKECHUS TIOCTABICHHOH 1M eI TeIbHOCTH;

e 00OCHOBBIBATH I1€JIEBbIC OPUEHTUPHI M IPUOPUTETHI CCHUTKAMHU HA IEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JJOTMUYECKYIO MOCIIEI0BATEIBHOCTD LIaroB.

2. YMeHHE CaMOCTOSTENFHO IUIAHUPOBAThH ITYTH IOCTHIKCHUS IIeJield, B TOM YHUCIE ajJbTepPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hamboiee >(PQeKTUBHbBIC
crocoO0bl pelleHns y4eOHbIX U MT03HaBaTeNbHbIX 3a1a4u. O0yJaromuiicss CMOXKeT:

® omnpeneniTh HeoOXOJMMBIE IeHCTBUE(sT) B COOTBETCTBUU C Y4EOHOI 1 MO3HABATEIILHOM 3a/1a4€ii U COCTABIISATH AJITOPUTM HX BBIIIOJIHEHUS;

e 00OCHOBBIBATh M OCYIIECTBISATH BEIOOp Harbosee 3 (HEeKTUBHBIX CITIOCOOOB pelIeHUs YIeOHBIX U TIO3HABATEIBHBIX 3a/1a4;

® ONpEeaeNsATh/HaX0IUTh, B TOM YHCIIE U3 TPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS U BRITIOJTHEHUS YIeOHON M MO3HABATEIBHOM 3a/1a4H;

® BBICTpaUBaTh KU3HEHHBIE IUIAHBI HA KPATKOCPOUYHOE OyayIee (3asiBIISATh eJIeBbIe OPUEHTUPHI, CTABUTH aJIEKBaTHBIC MM 33/1a4H U TIPEJIarath J1eHCTBHS,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO ITOCIIE0BATEILHOCTD IIAT0B);

® BBEIOMpATH U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIIFHO UCKATh CPEICTBA/PECYPCHI IS PELICHUS 3a]a9i/TOCTIKEHHS 1S,

® COCTaBIATH IJIaH PELICHUs MPOOIEMbI (BBIMOIHEHUS IPOEKTA, IPOBECHUS UCCIIEI0BaHMS);

® ONpeaesaTh MOTEHIUANbHbIE 3aTPyIHEHH TP pellICHUH y4eOHOM 1 MO3HaBaTeNbHON 3aa4ll U HAXOJIUTh CPEJICTBA Ul UX YCTPAHEHUS;

® OIUCHIBATh CBOI OMBIT, OPOPMIISIS €T0 VIS IepeAayy IPYTUM JIFOJSM B BUJIE TEXHOJIOTUHU PEIICHUS MPAKTHUECKUX 3aJ1au OIpeIesIeHHOT0 Kiacca,

® IUIAHWPOBATH M KOPPEKTUPOBATH CBOIO HHIMBHUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHME COOTHOCHTH CBOM JCWCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH NEATENbHOCTH B IPOLECCE JOCTHKEHUS
pe3ysbTara, ONnpeAessaTh CIocoObl IEHCTBUI B paMKax MPeJI0KEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTHPOBATH CBOU JACWCTBUS B COOTBETCTBHU C M3MEHSIOLIEHCS
cutyanueit. OOy4arouuincs CMOXET:

® ONpeaeNsATh COBMECTHO € NIEIaroroM U CBEPCTHUKAMH KPUTEPUH IJIAHUPYEMBIX PE3yJIbTaTOB U KPUTEPUU OLIEHKU CBOEH YUeOHOMU JeATeIbHOCTH ;

® CHUCTEMaTU3UPOBATH (B TOM YKCIIE BEIOMPATH MIPUOPUTETHBIC) KPUTEPUH IJIAHUPYEMBIX PE3yJIbTATOB U OLIEHKU CBOECH JIEATEIbHOCTH;

e 0TOMpaTh MHCTPYMEHTHI JJIs1 OLICHUBAHUS CBOEH NIEATENBHOCTH, OCYLIECTBISATH CAMOKOHTPOJIb CBOCH JIEATENFHOCTH B paMKaX MPEAIOKEHHBIX YCIOBHN

U TpeOOBaHMIA;



® OILICHUBAThH CBOIO ACSTEIbHOCTD, apPTyMEHTUPYS IPUUNHBI JOCTUKEHUS WM OTCYTCTBUS MJIAHUPYEMOI'O PE3YyJIbTaTa;

® HAXOJUTbh JOCTAaTOYHBIE CPEACTBA JJIs BHIIIOJHEHUS yUEOHBIX IEHCTBUI B U3MEHSIOIIEHCS CUTYAllM W/WIM IPU OTCYTCTBHM IUTAHUPYEMOI'O pe3yJbTara,;

e paboTas IO CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBI B TEKYLIYIO JESTEIbHOCTb HAa OCHOBE aHalIM3a HM3MEHEHUH CHUTyallMd JUIsl TOJXY4EHUs
3aIJIaHUPOBAHHBIX XapAaKTEPUCTHK MPOIYKTa/pe3ybTara;

® YCTaHAaBIMBATh CBS3b MEXKIY IIOJIYYCHHBIMH XapaKTCPUCTUKAMU IPOAYKTa M XapaKTCPUCTUKAMHU IIpoLecca ACSATEIbHOCTHM W IO 3aBEPIICHUU
JESATENIbHOCTH NpeAJIaraTb HN3MEHEHNE XapaKTEPUCTHUK MPOLIecca AJIs OJyUEHUs yIyUYIIEHHbIX XapaKTepUCTUK IIPOAYKTA;

® CBEpATb CBOM JCHCTBHUS C LIEIbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OUIMOKH CAMOCTOSITENIBHO.

4. YMeHHe OLIEHUBATh NMPABHJILHOCTH BBHITIOJHEHUS yIeOHOU 3aaui, COOCTBEHHBIE BOZMOYKHOCTH €€ pemeHust. OOydaronmiics CMOXKET:

® ONpEeNeNsATh KPUTEPUU NMPABUIBHOCTH (KOPPEKTHOCTH) BBIIIOJHEHUs y4eOHOM 3aauu;

® aHaJIM3UPOBATh U OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApUs /JIsl BHIIOJIHEHUs y4eOHOU 3a1aui;

e CBOOOJHO MOJIb30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSMHU OLIEHKU M CAMOOLIEHKH, UCXO0/1s U3 1IeJIU U UMEIOIIUXCSI CPEJICTB, pa3inyasl pe3yabTaT U CIIoCOObI
JEUCTBUI;

® OIEHMBATh MPOAYKT CBOEH JNEATEIBHOCTH MO 3aJaHHBIM H/UJIM CAMOCTOSITENILHO ONPE/IEIEHHBIM KPUTEPHUSIM B COOTBETCTBHUH C IIEJIbIO IE€ATEIbHOCTH;

e 00OCHOBBIBaTh IOCTHKUMOCTD 11€7TM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

e (uKCcUpOBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnanenme ocHOBaMM CaMOKOHTPOJIS, CAMOOLIGHKM, NMPUHATHS PEHIEHUH M OCYLIECTBICHHMS OCO3HAHHOI'O BBIOOpa B y4eOHOW M IO3HABATENbHOM.

OO0yJaromuiicss CMOXKeT:

L4 Ha6JHOIlaTL U aHaJIM3upoOBaATb CO6CTBCHHyIO y‘-IC6HYIO U TO3HABATCIBbHYIO JACATCIBHOCTD M ACATCIIBHOCTL OPYIrUX o6yqa}0m1/1xc;1 B TIIponecce

B3aUMOIIPOBCPKHU,
¢ COOTHOCHUTH PCAJIBHBIC U TINIAHUPYCMBIC PC3YJIbTAThI HHHHBHI{yaHBHOﬁ O6p830BaTCJIBHOI>'I ACATCIIBHOCTHU U ACJIaTh BBIBO/JBI,
¢ JIpPUHUMATH PCHICHUC B yqe6H0171 CUTyallul U HECTU 3a HCT'O OTBCTCTBCHHOCTD;
® CaMOCTOATCIBHO ONPCACIATE MPUYUHBI CBOCTO YCII€EXA UJIW HEYCIIEXa U HAXOAUThb CIIOCOOBI BbIXOJa U3 CUTyallMu HEYCIICXA,

® DPETPOCIEKTUBHO OMpPENENsITh, KakKhe ACHCTBHS MO PEUICHUI0 Yy4eOHOM 3aqaud WM MapaMeTpbl 3THUX JAEUCTBUN NMPUBEIH K MOJYYECHHIO MMEIOIIErocs

MPOIYKTa yUeOHOU e TeNbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBI PETYISALIUU MCUXO(PU3UOTOTUUECKUX/ IMOLUUOHAIBHBIX COCTOSHUU Uil JOCTHXKeHHs 3¢ ¢dekTa ycrnokoeHus (yCTpaHEHUs



SMOITMOHAIPHOW  HAaNpPsDKEHHOCTH), d(ddexra BoccTaHOBIEHUsS  (OciabiieHus  TPOSABICHMM — yTomyieHHs), dddexrta akTUBU3ANUH  (TIOBBIIICHUS

NCUX0(U3HOIOTHUECKON PEaKTUBHOCTH).

Ilo3HaBaTenbHbBIE
6. VYmeHue ompenensTb MOHSATHS, CO3AaBaTh OOOOIIEHHUS, YCTaHABIMBATH AHAJOTHH, KIAcCH(UIMPOBATH, CAMOCTOSATEIBHO BBHIOMpATh OCHOBAHHS U

KpUTEpUU I KJIacCH(HUKAIMKM, YCTaHABIMBATh MPUYMHHO-CICICTBEHHBIC CBS3M, CTPOUTH JIOTUYECKOE pACCYXKIEHUE, YMO3aKIO4YeHHE (MHIYKTUBHOE,
JEeYKTUBHOE, TI0 aHAJIOTUH) U JeJIaTh BHIBOIbI. OOYJarOIIHIICS CMOXKET:

® TI0/I0MPATh CJIOBA, COMOTIYMHCHHBIC KJIFOYSBOMY CIIOBY, ONPEACIISIONINE €0 MPU3HAKH U CBOWCTBA,

® BBICTPAMBATh JOTUYECKYIO LIETIOYKY, COCTOSIIYIO M3 KIIFOUEBOT'O CJIOBA M COMOJYMHEHHBIX EMY CIIOB;

® BBIIEIATH OOIIUN TPU3HAK ABYX MIIU HECKOJIBKHUX MPEIMETOB UJIH SIBJICHUN U OOBSICHITH UX CXO/CTBO;

e 00BEAUHATH MPEIMETHI U SBICHUS B TPYIIIHI 10 ONPEACTICHHBIM IPU3HAKaM, CPAaBHUBATH, KJIacCU(PUIIMPOBATh U 00001IaTh (PaKThI U SABICHUS;

® BBIJIEJATH SIBJICHHUE U3 OOIIETO psAsia APYTUX SIBICHUN;

® ONpenemsiTh OOCTOSATENHCTBA, KOTOPHIE MPEAIIECTBOBAIN BOZHUKHOBEHHUIO CBSI3M MEXKIY SIBJICHUSIMU, U3 STUX 0OCTOSATENILCTB BBIACIATH OMPEIEISIONINE,
CrocoOHbIE ObITh MPUYMHOMN TAHHOTO SIBJICHUS, BBISBISITh IPUYUHBI U CIE/ICTBUS SBICHUII;

® CTPOUTH PACCYXKJICHHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM U OT YaCTHBIX SIBICHUHN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJICHHE Ha OCHOBE CPABHEHUS MPEAMETOB U SIBJICHUH, BBIICIISAS PU ATOM OOIIHME MPU3HAKY;

® p3JIaraTh MOJIYYCHHYIO HHGOPMAIINIO, MHTEPIPETUPYSI €€ B KOHTEKCTE PEIIaeMO 3a/1a4u;

® CaMOCTOSITENIFHO YKa3bIBaTh HA HHPOPMAIINIO, HYXKIAIOIIYIOCS B MIPOBEPKE, MPEATIaraTh U MPUMEHATh CIIOCOO MPOBEPKH TOCTOBEPHOCTH HH(OPMAIINH;

e BepOanM30BaTh SMOIMOHATHHOE BIIEYATIIEHUE, OKa3aHHOE Ha HET'O UCTOYHUKOM;

® OOBSCHATH SBJCHUS, MPOIECCHI, CBI3M W OTHOIICHHUS, BBISBISEMBIE B XOJ€ MO3HABATENILHOM M HCCIIENOBATENLCKON EATEeIbHOCTH (MPUBOIUTH
00BsICHEHUE ¢ U3MEHEHHEM (OPMBI MIPEACTABICHUS; OOBSICHATH, NETATU3UPYS UK 0000111as1; OOBICHITH C 3a/IaHHOM TOUKH 3pEHUs);

® BBLIIBISITH M HA3bIBATh MPUYHHBI COOBITHS, SIBICHUS, B TOM YHCIIE BO3MOXKHBIE / Hanbojee BEepOsTHbIC MPUUMHBI, BO3MOXHBIE MTOCIEACTBHS 3aJaHHOM
MIPUYUHBI, CAMOCTOSITEIIBHO OCYIIECTBIISASI IPUUMHHO-CIEACTBEHHBIN aHAIU3;

e JeNaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a PA3HBIX TOUYEK 3PEHUs, MOATBEPKAATh BBHIBOJ COOCTBEHHOU apryMEHTAIMEeH WM CaMOCTOSTEIbHO
MOJTYyYCHHBIMU JAHHBIMH.

7. Ywmenue co3aaBaTb, IMPUMCHATH H Hp606pa30BBIBaTB 3HaKW W CHMBOJIbI, MOACIHW KW CXEMBI IJI PCHICHUS y‘Ie6HBIX N II03HABaTCJIBHBIX 3a1ad4.



OO0yJaromHiics CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAaKOM IPEIMET W/WIIH SBJICHUE;

® ONpEIEIATh JIOTHIECKUE CBSI3H MEXKy IPEIMETaMHU W/HUITH SIBICHUSIMH, 0003HA4YaTh JaHHBIE JIOTUYECKHE CBS3U C IIOMOIIBIO 3HAKOB B CXEME;

e co3/1aBaTh aOCTPAKTHBIN WM peabHbIA 00pa3 MpeaMeTa 1/ Uiy SBJICHUS;

® CTPOWTH MOJIEJI/CXEMY Ha OCHOBE YCIIOBUH 3aauyl W/WIIK crIoco0a ee pereHHs;

® co3/1aBaTh BepOAIbHBIE, BEIICCTBCHHBIE M HHPOPMAIIMOHHBIE MOJIEIHN C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK O0BEKTA AJIS OTpeesIeHHs crioco0a
peLIeHus 3aJa4i B COOTBETCTBUU C CHUTYyaIHEH;

e 1peoOpa3oBBIBATh MOIEIH C LIEJIbIO BBISBICHUS OOIINX 3aKOHOB, ONPEACISIOIINX JaHHYIO IPEIMETHYIO 00J1acTh;

® [EPEBOJUTH CJIOXKHYIO IO COCTaBy (MHOTOAcleKTHYI0) MH(OPMALUIO U3 IpagHuyeckoro Wik (OpMalM30BaHHOTO (CHMBOJBHOTO) MPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOHTH CXEMY, AITOPUTM JICHCTBUS, UCTIPABIIATH MM BOCCTAaHABIMBATH HEM3BECTHBIN paHee aJrOpUTM HAa OCHOBE MMEIOIETocs 3HaHUS 00 00beKTe, K
KOTOPOMY IPUMEHSIETCS allTOPUTM;

® CTPOUTH JI0KA3aTeIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHaAJIM3HPOBATh/pedaeKCcHpOoBaTh ONBIT Pa3pabOTKU M pealu3alu y4eOHOro NMpOoeKTa, UCCIEeI0BaHUS (TEOPETUYECKOro, SMIUPUUECKOT0) Ha OCHOBE
IpeUI0KEHHON MPOOIEeMHON CUTYalluH, TTOCTABICHHOM 1€ /WM 33JJaHHBIX KPUTEPUEB OLIEHKU MPOIyKTa/pe3ysbTara.

8. CwmpicnoBoe ureHne. OOyJarOIIHICS CMOXKET:

® HAXOJUTh B TEKCTe TpeOyeMyto HHPOpMaIHio (B COOTBETCTBHUH C LIETSIMH CBOCH J€SITEIbHOCTH);

® OpHUEHTHUPOBATHCS B COACPKAHUU TEKCTA, TIOHUMATh LIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;

® YCTAaHaBJIHMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHH, SIBIICHHUH, TIPOIIECCOB;

® PpE3IOMHPOBATh IITABHYIO HJICIO TEKCTA;

® TpeoOpPa3oOBBIBATH TEKCT, «IIEPEBOJIS» €ro B IPYTYI0 MOAAIHHOCTH, MHTEPIPETHPOBATH TEKCT (XYIO’KECTBEHHBI M HEXYHO0)KECTBEHHBIH — yUEOHBIMH,
Hay4YHO-TIONYJISAPHBIA, HHYOPMAIMOHHBIH, TeKcT non-fiction);

® KPUTHYECKHU OIICHUBATh COACPKaHHUE U (OPMY TEKCTA.

9. ®opmupoBaHHE U PA3BUTHE HKOJIOTUUYECKOTO MBIIUICHHUS, YMEHHUE MPUMEHATh €r0 B MO3HABATEIbHON, KOMMYHUKAaTUBHON, COLMAILHON MPaKTHKE U

npodeccuoHansHOM oprueHTauu. OO0yJarOIIHIICS CMOXKET:



® OIpeAeATh CBOE OTHOUIEHUE K PUPOIHON CPELE;

® aAHAJIM3HUPOBATH BIUSHUE IKOJIOTUYECKUX (PAKTOPOB HA Cpely OOMTaHHUSI )KUBBIX OPraHU3MOB;

® TIPOBOAUTH MPUUMHHBIN U BEPOSATHOCTHBIN aHATN3 IKOJIOTUYECKUX CUTYALIHIA;

® IIPOrHO3UPOBATH U3MEHEHUS CUTYallUU IIPU CMEHE JIeUCTBUS OJTHOTO aKkTopa Ha JIeHCTBUE Apyroro (GaxkrTopa;

® pPACIpPOCTPAHSTh SKOJIOTMUYECKHUE 3HAHUS U yJacCTBOBATh B IPAKTUYECKUX JI€JIaxX M0 3aLIUTE OKPYXKAIOLIEH Cpeibl;

® BBIpAXKATh CBOE OTHOILEHHUE K MIPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJICH, IPOCKTHBIE pabOTHI.

10. PazBuTre MOTHBALIUU K OBJIAJICHUIO KYJIBTYPOH aKTUBHOTO MCIIONIB30BAHMS CIOBApeil U IPYrUX MOUCKOBBIX cucTeM. OOydaromuicss CMOKET:
e OIpeaesaTh HEOOXOAUMbIE KIHUYEBbIE TIOUCKOBBIE CJIOBA U 3alPOCHI;
® OCYILECTBIATh B3aUMO/IEUCTBUE C 3JIEKTPOHHBIMH IIOMCKOBBIMH CHCTEMAaMHU, CJIOBApSMU;
e (GopMUPOBATH MHOKECTBEHHYIO BBIOOPKY M3 TOUCKOBBIX HCTOUHUKOB 11 00BEKTUBHU3AIMH PE3YIHTATOB IMOUCKA;

¢ COOTHOCHUTD ITIOJYUCHHBIC PE3YJIbTATHI IIOUCKA CO CBOEH IeITEILHOCTBIO.

KOMMyHI/IKaTHBHI)Ie
11. YMmenune OpPraHnu30BLIBATH y‘-I€6HOG COTPYAHHUYCCTBO U COBMCCTHYIO ACATCIBHOCTE C YUYUTCICM W CBCPCTHUKAMU, pa60TaTI) WHAUBHUAYAJIbHO U B

TpynIe: HaXOJHWTh OOIee pelmieHHe W pa3perniath KOH(IUKTHI Ha OCHOBE COIIACOBAHUS IMO3HMIMK W ydeTa MHTEpecoB; (OPMYIIMPOBATh, apryMEHTHPOBATH U
OTCTanBaTh CBOe MHeHHE. OOyJarOImUNCs CMOXKET:

— OIIpCACIATL BO3MOXXHBIC POJIN B COBMECTHOU JACATCIIbHOCTH,

— UrpaTh ONPEACIICHHYIO POJIb B COBMECTHOM J€SATEIbHOCTH;

— TMPUHUMATH MO3UIIHI0 COOECeTHUKA, TOHUMAS TIO3UIIUIO APYToro, pa3auiaTh B €r0 pedr: MHEHHE (TOUKY 3pEHHS ), TOKA3aTeIbCTBO (ApTryMEHTHI), (haKThl;
THUIIOTE3bI, AKCMOMBI, TCOPUU;

— OIIpCACIATHE CBOU )IeﬁCTBHH n HeﬁCTBHH nmapTHEpa, KOTOPLIC CIIOCOOCTBOBAIN UIIA MMPEIATCTBOBAJIN HpOHYKTHBHOﬁ KOMMYHUKAIIUU;

— CTPOUTH NO3UTHBHBIE OTHOIICHHUS B Mpoliecce Y4eOHOH 1 MO3HABATENbHON AEITETbHOCTH;

— KOPPEKTHO ¥ apryMEHTHPOBAaHHO OTCTAaUBaTh CBOIO TOUKY 3PEHUS, B JAUCKYCCHU YMETh BBIIIBUTATh KOHTPApTyMEHTHI, epedpazupoBaTh CBOIO MBICIb
(BTaieHne MEXaHU3MOM PKBUBAJICHTHBIX 3aMECH);

— KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABaTh OIIMOOYHOCTH CBOEr0 MHEHHS (€CIM OHO TaKOBO) U KOPPEKTHPOBATh

€ero;



npeiaraTh ATbTEPHATUBHOE PEIICHHE B KOH(MIUKTHOW CUTYaIINN;

BBIJICTISITH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCUU;

JIOTOBApUBATHCSA O MPaBUIIAX U BOMPOCAX JJIsl OOCYkJACHHS B COOTBETCTBUHU C TIOCTABICHHOMN NEpe] IPYIIIOH 3a1a4eii;

OpraHM30BbIBaTh yueOHOE B3aMMOICHCTBHIE B TPYIIIE (OMPeneiATh OOIIHeE [EH, PacpeessTh PO, J0rOBAPUBATELCS APYT C APYTOM U T. 11.);

YCTPaHAThH B paMKax JMaNora pa3pbiBbl B KOMMYHHKAIMH, 00YCIOBICHHbIC HETIOHUMAHUEM/HEMPUATHEM CO CTOPOHBI coOeceTHUKa 3aauu, (POPMbI WIH

COACPIKaHUsA Jruajiora.

12.

VYMeHue OCO3HAaHHO MCHOJIb30BaTh PEUCBLIC CPCACTBA B COOTBCTCTBHU C 3ajaueit KOMMYHUKAIIUN IJId BBIPAKCHUA CBOUX YYBCTB, MBICIIEH U

NOTPeOHOCTEN I TUJIAHUPOBAHHMS M PETYJISIMUA CBOEH JACSATEIbHOCTH; BJIAJICHHE YCTHOM M MHUCHbMEHHOM pEeYbl0, MOHOJOTHYECKOW KOHTEKCTHOM pPEeYblo.

OO0y4aroIMiiCs CMOXKET:

€ro.

13.

OIpEAEIATh 33Ja4y KOMMYHUKAIIUU U B COOTBETCTBUU C HEH OTOMPATh PEUEBBIE CPEIICTBA;

OoTOMpAaTh U UCIOJIb30BaTh PEUEBBIE CPEJICTBA B IPOLECCE KOMMYHHUKALIMU C IPYTUMHU JIFOIbMHU (AMAJIOT B IIape, B MaJION rpynmne u T. A.);
NpPECTaBIIATh B YCTHON WJIM MMCbMEHHOM (pOpMe pa3BepHYTHIN IIaH COOCTBEHHOM EATEIbHOCTH;

co0JIr01aTh HOPMBI TyOJIMYHON peun, perJaMeHT B MOHOJIOT€ U IMCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOMU 3ajaueif;
BBICKa3bIBaTh 1 0OOCHOBBIBATH MHEHUE (CYKJIEHUE) U 3alpaliuBaTh MHEHUE TApTHEPA B paMKaXx JUalora;

IPUHUMATH PELIEHUE B XO/I€ AUAJIOra U COTJIaCOBBIBATH €r0 C COOECETHUKOM;

CO3/1aBaTh MUCbMEHHBIE «KJIMIINPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIIOIb30BAaHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;
UCII0JIb30BaTh BepOaIbHBIE CpeICTBA (CPECTBA JJOTMUECKON CBSI3M) JUIS BBIJICIIEHUS! CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHHS;
UCIIO0JIb30BaTh HEBepOaIbHbIe CPECTBA WIIM HATJISIIHBIE MaTepHabl, TIOATOTOBIEHHBIE/0OTOOpaHHBIE TI0J] PYKOBOJICTBOM YUUTEIIS;

JIenaTh OIEHOYHBIM BBIBOJ O JOCTHXKEHUM IIEIH KOMMYHHUKAIIUNU HCITOCPCACTBCHHO ITOCJIC 3aBCPIICHUSA KOMMYHUKATUBHOI'O KOHTAKTA U 000CHOBBIBATH

dopmMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BaHMS HWH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruit (mamee — UMKT).

OO0yJarmHiics CMOXKET:

L[EJICHAIIPaBJIICHHO HMCKaTh M HCIOJIb30BaTh MH(GOPMAIMOHHBIE PECYpPChl, HEOOXOAUMbBIE AJIsi PElIeHUs Y4eOHbIX M MPAKTUYECKUX 3a/ay C MOMOIIBIO

cpencts UKT;

BbIOHpATh, CTPOUTH U MCIIOJIB30BATh a/IeKBATHYI0 MH(GOPMALMOHHYIO MOJIENb JJIs Mepefadyn CBOUX MBICIIEH CpeACTBaMH €CTECTBEHHBIX U (pOpMalib HbIX



A3BIKOB B COOTBETCTBUU C YCIOBUSAMH KOMMYHHKAIUH;

® BBIICTATH MH(OOPMAIIMOHHBIN aCTIEKT 33/1a4H, OTIEPUPOBATH JaHHBIMH, HCIIOJIH30BATh MOJIEIb PEIICHUS 331a4H;

® JCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH (BKJIIOUasi BIOOp aJ€KBAaTHBIX 3aJau€ MHCTPYMEHTAJIbHBIX IPOTrPaMMHO-AIIIAPATHBIX CPEJICTB U CEPBUCOB)
JUIs peuleHus WHPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX Y4YE€OHBIX 3aJad, B TOM UHMCIIe: BBIYMCICHHE, HAlMCaHUE MUCeM, COYMHEHUH, TOKIIaZ0B, pedeparos,
CO3/aHHE IIPE3EHTALMN U Ap.;

® JCIIOJIb30BATh HH(POPMAIIHIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co37aBaTh HMH(POPMAIIMOHHBIC PECYPCHI PA3HOTO TUMA U Ui Pa3HBIX ayJUTOPUH, COOIIOIAaTh HHPOPMALMOHHYIO THTHEHY U TpaBHiia WHPOPMAIIMOHHOM

0€30I1aCHOCTH.

1.3. IIpenmeTHble pe3yJibTaThI:
BbInyCKHUK HAYYUTCS:

® XapaKTCpHU30BaTb OCHOBHBLIC MCTObI ITIO3HAHUA: Ha6JHOIIeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,

® OMUCHIBATh CBOWMCTBA TBEP/BIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIIEISA UX CYIIECTBEHHbIC TPU3HAKY;

® pACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSATHUH «aTOM», «MOJEKYIa», «XMMHUYECKUU SIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIECTBOY,
«BAJICHTHOCTb», «XUMHUUYCCKaA pCaKIHA», UCITIOJIB3Ys 3BHAKOBYIO CUCTEMY XUMUH,

® DPACKpBIBaTh CMBIC] 3aKOHOB COXPAHEHUS MACChI BELIECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOW TEOpHUH;

® paznIuyaTh XUMUYECKHE U (PU3HUECKUE SIBICHUS;

® Ha3bIBAaTh XUMHWUYECCKHUE JJICMCHTHI,

® ONpEEIATh COCTAaB BEMIECTB 10 X (HOpMyIIaMm;

e OIpeAeIATh BAJICHTHOCTh aTOMa JICMCHTA B COCTMHCHUSX

® OMNpeAeNsATh THUI XUMHUYECKHUX PEaKIIHii;

® Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITHUil;

® BbBIBJIATH IPHU3HAKH, CBUACTCIILCTBYIOIIUC O IMPOTCKAHNN XUMHUYECKOU pCaKknuu npu BbIMMOJIHCHUN XUMHUYCCKOI'O OIIbITA;

® COCTaBJIATH (HOPMYJIbI OMHAPHBIX COSAMHEHUN;

® COCTaBIISITh YPaBHEHUS XUMHUECKUX PEAKIINH;

e co0r0IaTh MpaBwiia 6€30MacHO pabOTHI MPU MPOBEICHUH OIBITOB;



® TI0JIb30BATKCS JIA0OPATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

® BBHIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

® BBIYUCIIATH MACCOBYIO JIOJII0 XUMUYECKOT'0 3JIEMEHTA 110 (popMyJie COeINHEHM S,

® BBIYHCIATH KOJIMYECTBO, 00BEM MIIM MAcCy BEILECTBA 10 KOJIMUYECTBY, 00BEMY, MACCe peareHTOB WK IPOJLYKTOB PEaKLUY;

® XapaKTEepPH30BaTh (PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KUCIOPOAa U BOJAOPOA;

® [I0JIy4aTh, COOMPATH KUCIOPOJ M BOAOPOL;

® pAaCIIO3HABATh ONBITHBIM IIyTEM I'a3000pa3HbIE BEIIECTBA: KUCIOPO, BOJIOPO;

® DACKpbIBaTh CMBICI 3aKOHA ABOIaJpo;

® PpacKpbIBaTh CMBICH MOHIATUHN «TEIIOBOM 3(h(PeKT peakunun», «MOJSPHBIH 00BEM»;

® XapaKTepH30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA BOJBI;

® pPACKPBIBaTh CMBICII IOHSATHUS «PacTBOPY;

® BBIYUCIITH MAaCCOBYIO JIOJIIO0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONIPEACIIEHHON MAacCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA;

® Ha3bIBaTh COEAMHEHHUS N3YUYEHHBIX KJIACCOB HEOPraHNYECKHUX BEUIECTB;

® XapaKTepH30BaTh PU3NUYECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB: OKCHJIOB, KUCIOT, OCHOBAaHHM, COJIEH;

® OIpeAeATh NPUHAUIEKHOCTh BEUIECTB K OIIPEIEICHHOMY KJIaCCy COEIMHEHNN;

® COCTaBJIATH (GOPMYJIbI HEOPTAaHUUYECKUX COCUHEHUH N3YYEHHBIX KIJIACCOB;

® TIPOBOJAUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKIE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHUUYECKUX BEIIECTB;

® pAacCIIO3HABATh OMBITHBIM IIyTEM PACTBOPHI KUCIIOT U MIEI0YeH 110 U3MEHEHHIO OKPACKU WHINKATOPa;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX]y KJIaCCAMU HEOPTAaHUYECKUX COEIUHEHNUN;

e packpsiBaTh cMbICi Ilepuoanueckoro 3akona [[.11. Menneneesa;

® 00BACHATH (PU3UYECKHI CMBICIT aTOMHOTO (HOPSIIKOBOT0) HOMEpAa XMMHYECKOTO 3J€MEHTa, HOMEPOB T'PYIMIBI U MEPHOAa B MEPHOAUYECKON CHCTEME
JI.1. MeHneneena;

® OOBACHSITH 3aKOHOMCPHOCTHU U3MCHCHH CTPOCHUSA aTOMOB, CBOMCTB 3JIEMCHTOB B npeaciiax MajiblX IMMEPUOAOB U I'NIABHBIX MMOATPYIIIL,



® XapaKTepU30BaTb XMMHUYECKHE DJIEMEHTHl (OT BOAOpOAAa 1O KajbllMs) HAa OCHOBE MX IOJIOKEHUs B mepuoanyeckoil cucreme .M. MenneneeBa u
0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOEHHUSI aTOMOB NIEpBbIX 20 311eMEeHTOB nepuoanyeckoil cucremsl .M. Menneneesa;

® DPaCKphIBaTh CMBICII TOHATUN: «XUMHUYECKAs CBS3bY, «QJIEKTPOOTPULATEIBHOCTbY;

® XapaKTepH30BaTh 3aBUCUMOCThH (PM3UUYECKUX CBOWCTB BEIIECTB OT TUIA KPUCTAIUITMUECKON PElIeTKY;

® ONpENeNsATh BUJI XUMUYECKOM CBA3M B HEOPraHUYECKUX COCIUHECHMSIX;

e 1300paxkaTb CXEMbI CTPOCHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BUIAMU XUMHUECKUX CBSI3EH;

® DPACKpBIBaTb CMBICI MOHATHH «MOH», «KaTHOH», «AHHOH», «JIEKTPOJIUTHI», «HEIIEKTPOIUTHI», «IJIEKTPOJUTHYECKAs! ITHUCCOLMALUD», KOKUCIUTEIbY,
«CTETEHb OKUCIIEHUSN» «BOCCTAHOBUTEIDY, OKUCIECHUE), «BOCCTAHOBJIICHUEY;

® OIpeAeNsATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COCIMHEHUY;

® pPACKpBIBaTh CMbICJ TEOPUH AIEKTPOJUTHUECKON TUCCOIMALINH;

® COCTaBJISATh YPAaBHEHUS AJIEKTPOJIUTUYECKON JUCCOMALIMN KUCIIOT, IEI0YEH, COEH;

® O0BACHATH CYIIHOCTH MPOLIECCa MEKTPOIUTUIECKON AUCCOLMAIMN U peaKIii HOHHOTro 0OMeHa;

® COCTaBJIATH MOJIHBIE U COKPAILCHHbIE HOHHbIE YPAaBHEHMSI PEaKIIUU OOMEHa;

® ONpeaensaTh BO3MOKHOCTb IPOTEKAHUs peaKLMii HOHHOTO OOMEHa;

® TIPOBOJAUTH PEAKIMH, TOATBEPKIAOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB;

® OMpeAeNnsiTh OKUCINUTENb U BOCCTAHOBUTEND;

® COCTaBJIATh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINIA;

® Ha3bIBaTh (PAKTOPBI, BIMUSIONIME HA CKOPOCTh XUMHUECKOW PEeaKIIny;

® KJIACCU(HUIMPOBATH XUMHUECKUE PEAKIIMH MO PA3TUUYHBIM TPU3HAKAM;

® XapaKTepH30BaTh B3aUMOCBSI3b MEX]Iy COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJLIOB;

® TIPOBOJAUTH OMBITHI MO MOIYYECHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB Ia3000pa3HbIX BEUIECTB: YITIEKUCIIOTO ra3a, aMMHaKa;

® pAacIio3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIIbII ra3 1 aMMHaK;

® XapaKTEepHU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHUEM M CBOMCTBaMU METAIIIOB;

¢ HAa3bIBATb OPraHUYCCKUC BCUICCTBA IO UX (I)opMyne: MCTaH, 3TaH, 3TUJICH, MCTAHOJI, 3TaHOJI, INIULICPUH, YKCYCHAsd KHCJIO0TAd, aMUHOYKCYCHAasA KUCJIOTa,



CTeapHHOBAs KUCIIOTa, OJICMHOBAsI KMCJIOTA, TTI0K03a;

® OICHUBATD BIMSHUE XUMHUCCKOTO 3arPs3HEHUS OKPYIKAIOIICH Cpe/ibl Ha OPraHU3M YEIIOBEKa,;

® TPaMOTHO OOpAIaThCs C BEIIECTBAMH B TOBCETHEBHOM JKU3HU

e ONpEICIATh BO3MOKHOCTH IPOTEKAHHS pEakKIUil HEKOTOPBIX IPEICTaBUTEIICH OPraHMYCCKHX BEIIECTB C KHCIOPOJOM, BOJOPOIOM, METaIaMH,
OCHOBAaHHSIMH, FaJOT€HAMU.

BbINYCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® GbLOBUAMb U NPOBEPSIMb IKCNEPUMEHMAILHO 2UNOME3bl 0 XUMUHECKUX CEOUCMBAX 8eujecms HA OCHO8E UX COCMABA U CMPOEHUsl, UX CNOCOOHOCMU
BCMYNAmMe 8 XUMUHECKUe peakyuul, 0 Xapakmepe u npoOYKmMax paziuiHblX XUMUYECKUx peaKyuil;

® Xapakmepuzoeamsv Gewjecmea No COCMA8Y, CMPOCHUI0 U CEOUCMEAM, YCMAHABIUBAMb NPUYUHHO-CIEOCMBEHHbIE CB3U  MENCOY OAHHbIMU
XApaKmepucmuKamu 6euiecmad;

® CoCmassimb MOJIEKVISAPHbIE U NOJIHbLE UOHHbIE YPABHEHUSL NO COKPAUJCHHBIM UOHHBIM YPAGHEHUSIM,

®  POCHO3UPOBAMb CNOCOOHOCb 8eUleCMBA NPOSGIAMb OKUCIUMETbHbLE UL 60CCMAHOBUMENbHbLE CEOUCMEA C YHeMOM CMeneHell OKUCICHUsL dIEMEHMO8,
BXO0SUUX 6 €20 COCNAB,

® CcoCmasnsimy YPASHeHUs: PeaKkyull, COOmMaEenmcmeayioumux nocied08amelbHOCMU NPesPAueHUll HeOP2AHUYECKUX 6EUeCME PA3IUYHBIX KIACCO8;

® GbLOBUAMb U NPOBEPSIMb IKCHEPUMEHMATILHO 2UNOMe3bl 0 Pe3yIbmamax 6030elCmeus PasiudHblX aKkmopos Ha U3MeHeHue CKOPOCMmU XUMUYECKOU
peaxyuu;

® UCNONBL306ANMb NPUOOPEMEHHbLE 3HAHUS OIS IKONOSUHECKU SPAMOMHO20 NOBEOCHUsL 8 OKPYJIcalouell cpeoe;

® UCNONBL306AMb NPUOOPEMEHHbIE KIIOYe8ble KOMNEMEHYUU NPU SbINOJHEHUU NPOEKMO8 U YYeOHO-UCCAeO08AMENbCKUX 3A0ay NO U3YYEHUIO CE0UCMS,
Cnocob06 NoAyueHUs: U pACNO3HABAHUS CUICCNE,

®  0OBEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUJECMBAX U XUMUYECKUX NPOYECCaX;

® Kpumuuecku OMHOCUMbCIL K NCeBOOHAYYHOU UHGOpMAYyUU, HeO0OPOCOBECMHOUL PEKIAME 8 CPEOCMBAX MACCOBOU UHPOPMAYUU,

® 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX SHAHUL NO XUMUU OJIsl NPAKMUYLECKOU 0esiMelbHOCU Ye08eKd,

® co30asamsb Mooenu u cxemvl 0 peuieHus y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb He0OX00UMOCMb COOI00eHUs NPeOnUCAHUl, npediazaembvlx 8
UHCMPYKYUSX NO UCNONb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

® pabomams ¢ yugpposou (komnviomepHol) 1adbopamopuel.



Conep:xkanue y4eOHOIo npeamera
8 kiacc (68 yacon).

Mamepuan, 8vl0enenHblll KYPCUBOM, U3YUAEMC 0030PHO U He NOOAeHCUM 003amenbHOU NPoBepKe.

Pazgea 1. OcHOBHbIE NOHATHS XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHNH)

[Ipenmer xuMuu. XuMHUs KaK 9acTh €CTECTBO3HAHUS. BemecTBa n ux cBoiicTBa. YncThie BemecTBa U cMecH. MeTo bl TO3HAHKS B XUMUU: HAOIIO/ICHHE,
skcriepuMeHT. [Ipremsl 6e3o0macHo paboThl ¢ 000pyoBaHuEM U BenlecTBaMu. CTpoeHue miiaMeHHu.

UYucteie BemecTBa U cMecd. CriocoObl OUMCTKU BELIECTB: OTCTAaMBaHME, QHIBTPOBAHUE, BBIIAPUBAHUE, Kpucmaiiusayus, oucmuiiayus. Ousnueckue u
XUMUYECKUE ABJICHUS. XUMUYECKUE peakuuu. [I[pu3HaKky XUMHUYECKUX peakIUil U YCIOBUS BOSHUKHOBEHHS M TEUECHUS XUMUYECKUX PEAKLIUM.

ATOMBI, MOJIEKYJIBI U MOHBL. BelecTBa MOJEKYISIPHOTO M HEMOJEKYISIpHOTO cTpoeHus. Kpucrammueckue u amopgHbIe BemecTBa. Kpucrammmiaeckue
pPELIETKU: HOHHAs, aTOMHAash U MOJIEKYyJsipHasi. 3aBUCHMOCTb CBOMCTB BEIIECTB OT THUIIA KpPUCTAUIMYECKO pewmeTku. [IpocTeie W CIOKHBIE BEUIECTBA.
XuMuyeckuil aneMeHT. MeTtaiisl 1 HeMeTaibl. ATOMHas equHuIa Maccbl. OTHOCHUTENbHAsE aTOMHAsi Macca.  SI3bIK XUMHM. 3HAKU XMMUYECKUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue Gpopmyinsl. OTHOCUTEIbHAS MOJEKyNIsApHas Macca. KayecTBeHHBIH U KOJIMYECTBEHHBIA COCTAB BEIECTBA.
Boruncnenus no xumuueckum popmynam. Maccoast 10711 XMMHUECKOT'O 3JIEMEHTA B CJI0KHOM BEILIECTBE.

BanenTHocTh XMMHUYECKHX 3J7eMEHTOB. OmnpeneneHue BaJEHTHOCTH 3JIEMEHTOB Mo ¢opMmynaM OuHApHBIX coeAuHEeHUH. COCTaBIEHUE XMMHUYECKUX
dbopmys OMHAPHBIX COCTUHEHUN 110 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE yueHHE. 3aKOH coxpaHeHus Macchl BenlecTB. JKu3Hb u nedarenbHocts M.B. JlomoHOocoBa. Xumuueckue ypaBHEHUs. THUIbI
XUMHYECKHUX PEaKIUM.

Kucnopoa. Haxoxnenue B nmpupoje. Ilonydenue kuciopoaa B 1abopaTOpuy M MPOMBIIITIEHHOCTH. PU3NUECKUE U XMMHYECKHE CBOMCTBA KUCIOPOJA.
l'openne. Oxcuapl. [lpumenenue kucnopona. Kpyrosopot kucinopozaa B npupoae. O30H, amorponus kuciopoaa. Bo3ayx u ero cocras. 3amuTa aTMochepHOro
BO3JlyXa OT 3arpsI3HECHUN.

Bonopon. Haxoxnenue B mpupone. Ilonydenue Bomopona B 1a0OpaTOpuu M MPOMBINIIEHHOCTH. PU3NYECKMe U XMMHMUYECKHE CBOWCTBA BOJIOPOAA.
Bonopon — BoccranoButens. Mepsl 6e30macHOCTH Ipu pabdoTe ¢ BogopooM. Ilpumenenne Bogoposa.

Boga. Metop! onpeneneHust coctaBa BOJbl — aHAINW3 U cUHTE3. Pu3nyeckue cBOMCTBA BOJbl. Bosa B nmpupoje u cnocoObl ee 0UMCTKHU. Adpalus BOJBI.
Xumnueckue cBoicTBa Bobl. [Ipumenenne Boael. Bona — pactsopurens. PactBopuMocTs BelecTs B Bojae. MaccoBast 10J1s1 paCTBOPEHHOIO BEILIECTBA.

KonudectBennbie oTHOMmeHUs1 B xumun. KomuectBo BemecTBa. Monb. Mossipaast macca. 3akoH ABoraapo. MomsipHsiii 00beM ra3oB. OTHOCHUTEIbHAS
IUIOTHOCTH T'a30B. OOBbEMHbIE OTHOIIEHUS ra30B NMPH XMMUYECKUX PEaKIUsX.

Baxneiiimme kimacchl HEOPraHMUYECKUX coenuHeHni. OKcuapl: cocta, kiaccupukaius. OCHOBHBIE W KHCJIOTHBIE OKCHIBI. HoMeHKIaTypa OKCHIOB.
dusnuecKue U1 XUMUUECKUE CBOMCTBA, MOJy4EHUE U IPUMEHEHHUE OKCHUJIOB.

I'unpokcunel. Knaccuduxanus ruapokcunoB. OcnoBanus. Coctas. lllenoun u HepactBopumblie ocHoBaHUs. HomeHknatypa. @usznueckue U XUMHUYE CKHe
cBoiicTBa ocHOBaHMi. Peakius Helitpanuzanuu. [Tonyuenne n npuMeHeHne OCHOBaHUM. AM(pOTEpHbIE OKCHJIBI U TUIAPOKCH/IBL.

Kucnoter. Cocras. Knaccudukarus. Homenknarypa. ®usnueckne 1 XMMAYECKHE CBOMCTBA KUCIOT. BBITECHUTENBHBIN ST METAIIOB.

Comu. Cocras. Knaccudpukanus. Homenknarypa. @usnueckue cBoiictBa coneid. PactBopuMocTs coneil B Boje. Xumuyeckue cBoiictBa comneil. CriocoOsl
noiay4deHus coneul. [lpumenenue coneil.

I'eneTndeckas cB3b MEKy OCHOBHBIMU KJIACCAMU HEOPIaHUYECKUX COCAUHEHUMN.

JdemoncTpanun. O3HakoMJIeHHE C oOOpa3laMd NPOCTHIX M CIOXKHBIX BemiecTB. CHocoObl OYUCTKM BELIECTB: KPUCTAJUIM3ALMS, IUCTUILISALUS,
xpomarorpadus. OnbITH, MOATBEPKAAIOIINE 3aKOH COXPAaHEHUSI MacChl BELIECTB.



[Tonmy4yenue u cobupaHue KUCIOpOa METOJIOM BBITECHEHHS BO3yXa U BoJbl. Ompenenenue cocraBa Bo3ayxa. Kouiekyus Hegpmu, KameHHO20 yeis u
npPOOYKMmMo8 ux nepepadomxu.

[Tony4yenue Bomopoaa B annapate Kuma, mpoBepka BoJOpoAa Ha YUCTOTY, TOPEHHE BOJIOPOJIa, cCOOMpaHUe BOJOPOAa METOJOM BBITECHEHHUS BO3AyXa H
BOJIBI.

Amnanu3s Bojbl. CHHTE3 BOJIBI.

3HAKOMCTBO C 00pa3liaMH OKCUJIOB, KHUCIIOT, OCHOBAaHUM U cosiedd. HeilTpanuzarus ménouu KUciaoToi B IPUCYTCTBUU HHIMKATOPA.

JlabopaTopHblie onbIThI. PaccMOTpeHre BEMIECTB ¢ pa3IMuHbIMU (PU3MYECKUMHU CBOMCTBaMU. Pa3jieneHue cMecu ¢ momMomisio MarauTa. [Ipumepsr
(GHU3MUECKUX U XUMHYECKUX SBJICHUH. Peakinu, WIUTIOCTPUPYIOIIHE OCHOBHBIC MMPU3HAKK XapaKTepHbIX peakimu. Pa3nokenne ocHoBHOro kapoonata meau (11).
Peakuust 3amelieHuss Meau Kee30M.

O3HakomiieHHE ¢ 00pa3aMu OKCUJIOB.

BsaunmoneiictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThI, MOATBEPKIAIOLINE XUMUYECKUE CBOWCTBA KUCIIOT, OCHOBAaHUI.

IIpakTnyeckue padoThl

e [IpaBuia TexHuKH 6€30MACHOCTH NIPU PabOTE B XUMHUYECKOM KabuHeTe. O3HaKOMIIEHHE C JIAOOPaTOPHBIM 000PYAOBAaHUEM.

e OuncTKa 3arpsi3HEHHON TOBAPEHHOM COJIH.

e [IonyueHne u CBOMCTBA KMCIOPOJa

e [TonyueHne BOgopoaa U U3y4EHUE €ro CBOKCTB.

e [IpuroroBiieHHE PACTBOPOB COJIEH C ONIPENEIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BEIECTBA.

e Pemenne skcriepuMeHTANBHBIX 337a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPIrAaHUYECKUX COCIUHEHUID.

Pacyernble 3a1aun:

Beruucnenne 0OTHOCUTENBHOM MOJIEKYIISIPHOI Macchl BelecTBa 1o opmyiie. Beranciaenrne MaccoBoit 1011 3JIeMEHTa B XUMHUUECKOM COEJUHEHUU.
VYcranoBnenue npocreiieit GopMyIbl BEIIECTBA IO MACCOBBIM JIOJISIM SJIEMEHTOB.

HaxoxzaeHne MaccoBOM J0IM pacCTBOPEHHOTO BELLIECTBA B pacTBOpPE. BeIunciaeHe Maccel paCTBOPEHHOTO BELECTBA U BOABI Il IPUTOTOBJIEHUS pacTBOpa
onpeAenEéHHON KOHIIEHTPaIUH.

OOBEMHBIE OTHOIIEHUS Ta30B NIPH XUMHUYECKUX PEAKLIUAX.

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMUYECTBA BEIIECTBA OJIHOTO U3 MPOAYKTOB PEaKIMH 10 Macce UCXOIHOIO BEUIECTBa,
00BEMY MJTH KOJIMUYECTBY BEILIECTBA, COACPIKALIETO ONPEAEIEHHYIO OO PUMECEH.

Paspnen 2. [leprnoanuyeckuil 3aK0H M NepuoANYeCcKas cucreMa xumudeckux djiemeHToB /.M. Menaesneesa. Ctpoenue aTtoma.

[lepBble MOMBITKY KIacCUPUKALIMM XMMUYECKHX 3JIeMeHTOB. [IoHsATHE O rpymIax cXOJHBIX JIeMEHTOB. EcTecTBeHHBIE CeMENCTBA IEIOYHBIX METAJJIOB U
rajoreHoB. biaaropoHeie ra3bl.

[lepuonnuecknii 3akon J[.M.MenneneeBa. Ilepuoanueckasi cucrema Kak €CTECTBEHHO — HaydHas KjacCH(UKalMs XMMUYECKUX 3JIeMEHTOB. TabnuuHas
dbopMa mpeacTaBieHus KiIacCUPUKALUN XUMUYECKUX 3JeMeHTOB. CTpykTypa Tabmuis! «Ilepuonnyeckas cucrema xumuueckux snemeHToB [I.M1. Menneneea»
(xopotkast popma): A- u b- rpynnsl, nepuoasl. @U3NUECKUN CMBICI MOPSIKOBOIO HOMEpA 3JIEMEHTa, HOMEpa MepHoja, HoMepa TpYIbl (Ui JIeMEHTOB A-
TPYIII).

Crpoenne aroma: sapo U 3IeKTpoHHas obojouka. CocTaB aTOMHBIX sIep: IPOTOHBI U HEHUTPOHBI. M30TOmBL. 3apsia aTOMHOTO sipa, MaccoBOE YHCIIO,
OTHOCHUTeIbHas aToMHas Macca. CoBpeMeHHast GOpMyIUPOBKA MOHATHUS «XUMHUYECKUM 37IEMEHT».

DJeKTpoHHAass 000JI0YKa aToMa: MOHATHE 00 PHEPreTHUECKOM YPOBHE (JIEKTPOHHOM CIIOE), €ro EMKOCTH. 3aroJIHEHHE JICKTPOHHBIX CJIOEB Y aTOMOB
3JIEMEHTOB MIEPBOT0 — TPEThero nepruooB. CoBpeMeHHast GOpMYyIUPOBKA MEPUOIUIECKOTO 3aKOHA.



3HaueHue nepuoaudeckoro 3akoHa. Hayunele poctmkenus .M. MenpneneeBa: HCHpaBiIeHUE OTHOCUTENBHBIX AaTOMHBIX Macec, IpeAcKa3aHue
CYILIECTBOBAHMSI HEOTKPBITBIX DJIEMEHTOB, IEPECTAHOBKA XMMHUYECKHX 3JIEMEHTOB B Ilepruogudeckon cucreme. JKusup u nesrensHocts [[.M. Menaeneesa.

JdemoncTpanum:

dusnueckue CBOWCTBA IET0YHBIX METaJUIOB. B3auMoneicTBre OKCua0B HaTpusi, Maruus, gocgopa, cepsl ¢ BOAOH, HcCIeI0BaHUE CBOMCTB 10JIyYEHHBIX
IpOAYKTOB. B3aumopeiicTBre HaTpusl U Kalus ¢ BoJo. Pu3nuecKkre CBOMCTBA raJloreHoB. B3anMoaelicTBre alntoMUHUS C XJIOPOM, OPOMOM U HOAOM.

Pa3znen 3. Ctpoenue BenecTBa.

DNEKTPOOTPULIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. OCHOBHBIE BUbl XMMUYECKON CBSI3U: KOBAJIEHTHAsl HEMOJSAPHAsl, KOBAJIEHTHAs IOJIApHAsi, HOHHasl.
BaneHTHOCTB 371EMEHTOB B CBETE AJIEKTPOHHOM Teopuu. Crenenb okucieHus. [IpaBuia onpenencHus cTeneHeil OKUCIEHUS JIEMEHTOB.

JdemoncTpanum:

ConocraBneHue PU3NKO-XUMHUYECKUX CBOMCTB COSAMHEHHUN ¢ KOBAJIEHTHBIMU U HOHHBIMU CBSI3SIMH.

9 knacc (68 yacoB).
Pa3znen 1. MHoroo0pa3ue XuMHUYECKUX PeaKIuii.

Knaccudukanmss XUMHUYECKHX pPEaKUWi: peaKkUuu COSAMHEHUS, pa3jIoKeHHUs, 3amereHus, ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
OxucnuTenb, BOCCTAHOBUTEID, IIPOLECCHl OKUCIIEHNUS U BOCCTaHOBIEHU. COCTaBICHUE YPABHEHUN OKHUCIMTEIBHO -BOCCTAHOBHUTEIBHBIX PEAKLHUI C TOMOIIBIO
METO/1a 3JIEKTPOHHOT0 OajaHca.

TennoBble 3((eKTbl XUMHUUECKUX peakiuil. ODK30TepMHYECKHE U SHAOTEPMHUYECKHE peakuuu. TepMoxumuueckue ypaBHeHHsA. PacueTsl 110
TEPMOXUMHUYECKUM YPaBHEHUSIM.

CKOpOCTbh XMMMUYECKUX peaknil. PaKTOpBbI, BIUAIOLIIUE HA CKOPOCTh XUMHUYECKUX PEAKIIHAM. [IepBoHauyabHOE NPEACTABIEHUE O KaTaJIU3eE.

O6parumbie peakuuu. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMHUECKUE PEAKIMU B BOJHBIX PACTBOpaxX. DJEKTPOJIUTHI U HEINEKTpoduThl. MoHbl. KaTuoHsl M aHWOHBL. [udpamuas meopusi pacmeopos.
DNEeKTPOIUTHYECKAs JIUCCOLMALNS KHUCIOT, OCHOBaHWM M coneil. CnalOble W cuiibHbIe 3eKTposnThl. CTeneHb auccouuanuu. Peakuyuu MOHHOTO oOMeEHa.
VYcioBus TedeHUs peakuuidi HOHHOro oOMeHa J10 KOHIAa. XMMHUYECKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COEAMHEHUH B CBeTe MpeAcTaBlIEHUH 00
INEKTPOIUTUYECKON TUCCOLMALMU U OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX peakuil. [lonamue o cudponuse coell.

Jdemoncrpanuu:

[Ipumepsl 5K30- U SHIAOTEPMHUUYECKUX PEAKIIHIA.

B3anmopeiicTBre TMHKA C COJISTHOM M YKCYCHOM KUCIOTOM. B3auMoaencTBie rpanyIMpoOBaHHOrO IMHKA U IMHKOBOM MBIJIU C COJISTHOW KHUCIIOTOM.

Bsaumonericteue okcuna menu (1I) ¢ cepHoli KMCI0TOM pa3HON KOHLIEHTPALMK IIPH Pa3HbIX TEMIIEpaTypax.

['openue yris B KOHIEHTPUPOBAHHOM a30THOW KHCIIOTE.

I'opeHue cepsl B pacIIaBI€HHON CEIIUTPE.

HcrnipiTanue pacTBOPOB BEIIECTB HA AIEKTPUYECKYIO TPOBOIUMOCTb.

JIBM>KEHUE HOHOB B DJIEKTPUYECKOM II0JIE.

IIpakTHyeckue padoTsbI:

N3yueHne BIUsHYS YCIOBUM IPOBENCHNS XUMUUECKON PEaKIMK Ha €€ CKOPOCTb.

Penienne sxkcriepuMeHTaNbHBIX 3a1a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M OCHOBAHUM KAK 3JIEKTPOIUTOB)

JlabopaTopHBbIe ONBITHI:

Peakiiun oOMeHa Mexly pacTBOpaMu 3JEKTPOJIUTOB

Pacyernble 3a1a4u: BeIYuCIIeHNS 110 TEPMOXUMHUYECKUM YPABHEHUAM PEAKLIAN.

Pa3znes 2. MHoroo0pasue BelecTs.



Hemeramnel. ['anorensl. [lonmokeHue B NEPUOAMYECKOM CHUCTEME XUMHUUYECKUX JJIEMEHTOB, CTPOEHHE HMX aroMoB. Haxoxaenue B mnpupone.
®u3NUecKue U XMMUYECKHE CBOMCTBA rajioreHoB. CpaBHUTENbHAs XapaKTEPUCTHKA rajnoreHoB. [lonyueHue u npuMeHeHue rajoreHoB. Xiop. dusznueckue u
XUMHUYECKHe cBoiicTBa Xiopa. [Ipumenenune xiopa. Xnopoogopoa. @usndeckue coiictsa. Ilonyuenue. ComnsiHHas kucnora u e€ conu. KauecTBeHHast peakius
Ha XJIOpUA-UOHBL. Pacrnio3HaBaHue XJ10pu0B, OpOMUIOB, HOJIUIOB.

Kucnopon u cepa. [lonoxenue kucinopoaa u cepol B [ICXD, ctpoenue nx aromoB. Cepa. Amtorponus cepsl. usndeckue u XMMHUYECKUE CBOMCTBA.
Haxoxnenue B npupoje. [Ipumenenue cepol. CepoBogopon. CepoBoiopoaHas KucioTa u ee conu. KauecTBeHHast peakiusi Ha cyabGua-uoHsl. OKCHIl cepbl
(IV). ®usnueckue u xumuueckue cBoiicta. [Ipumenenne. CepHucTast Kuciora u ee coiu. KauectBennas peakuus Ha cynbdur-uonsl. Oxcun cepsl (V). Cephas
KHCI0Ta. XMMHUYECKHUE CBOMCTBA pa30aBiICHHON U KOHIIEHTPUPOBAHHOW cepHOM KucinoThl. KauecTBeHHast peakius Ha cynb(aT-HOHbl. XUMUYECKHE PEaKInH,
JIeXKallke B OCHOBE ITOJIyYEHUSI CEPHOM KUCIIOTHI B IIPOMBIIIICHHOCTHU. [IpuMeHenne CepHOl KUCIIOTHI.

Aot u docdop. [Tomoxxenue azora u gochopa B [ICXI, cTpoeHue ux atoMoB. A30T, (PU3UUECKHE W XUMHUYECKHUE CBOMCTBA, MOJyUYCHUE U MPUMEHEHHE.
KpyroBopot azorta B npupone. AMMuak: ¢pu3nuecKue U XUMUYECKHUE CBOMCTBa, moiiyueHue u npuMeHeHue. Conu aMMOHUA. A30THas KUCJIOTa U €€ CBOMCTBA.
OKHCTTUTENEHBIC CBOWCTBA a30THOW KUCIOTHI. [loirydeHne a30THOW KHUCIOTH B JabopaTopuu. XUMHUYCCKUE PEAKIIMH, JIS)KAITUE B OCHOBE IMOJYYCHUS a30THOM
KHUCJIOTHI B MPOMBIIIIIEHHOCTHU. [IprMeHenune a30THON KucinoThel. Conu a30THOW KUCTIOTHI M UX MPUMEHEHHE. A30THBIEC y100peHusl.

®ochop. Ammorpormsi pochopa. duzmueckne m xumudeckue cBoicTBa Qocecdopa. Oxcun docehopa (V). OprodochopHas KuciaoTa H €€ CONH.
®ochopubie y1oOpeHus.

VYrnepon u kpemuuii. [lonoxxenne yriepona u kpemuus B [ICXD, ctpoenue ux atomoB. Yriepoa. Amtorponus yriiepoaa. OU3ndyeckue U XUMUUYECKUE
cBOiicTBa yriepoaa. AncopOuusi. YrapHblii ra3, cBOHCTBa U ()M3MOJOTHUECKOE [EHCTBHUE Ha OpPraHu3M. YTIEKUCHIbIA ras. YrolibHas KHCJIOTa U €€ COJH.
KauecTtBennsle peakiun Ha kapooHaT-MoHbI. KpyroBopoT yriaepoaa B npupoze. OpraHndeckue CoeAMHEHUs yriepoa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Mertamnbl. [lonoxkenune meramoB B [ICXD JI.M.MenneneeBa, ctpoeHue UX aToMoB. Merammueckas cBsa3b. DU3NUeCKue CBOWCTBA METAIUIOB. Psij
AKTHBHOCTH METAUIOB (3JEKTPOXUMHUUECKHIA s/ HANPSDKEHUH METaUToB). XMMHYECKHE CBOMCTBAa MeTa/uioB. OOIMe crmocoOsl monydeHus MeTauioB. CIiiaBel
METaJIJIOB.

[Iennounsie MeTasuibl. [TonoxeHne MEN0YHBIX METANIOB B IEPUOJUYECKON CUCTEME, CTPOEHUE UX aTOMOB. HaxosxieHue B npupoae. Maruuii u KajabIui,
UX BaxHeHme coequuenus. JKecTkoCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHHS.

Amomunuii. [lonoxeHnne alroMUHUS B IEPUOJUYECKON CUCTEME, CTpoeHue ero aroma. Haxoxaenue B npupoje. Puznueckue 1 XUMHUYECKUE CBOMCTBA
amomunus. [Ipumenenue amoMunus. AMGOTEpHOCTh OKCUAA U THIPOKCH]IA AlTFOMUHHUSL.

Keneso. [lonoxenue xene3a B IEpUOINIECKON CUCTEME, CTpOEHHE €ro aToMa. Haxoknaenue B npupone. Pu3nyeckue 1 XMMUUECKHE CBOMCTBA XKeEe3a.
Baxneiiue coennHenus xene3a: OKCUAbl, THAPOKCU bl U comu xenesa (1) u xenesa (111). KauecTBenHble peakiiuu Ha HOHBI Fe?" u Fe*".

Jdemoncrpanum:

®u3nyecKue CBOMCTBA TAIOTEHOB.

[Tonyuenue xJ10poBOIOPOAA U PACTBOPEHUE €TI0 B BOJE.

AnnorponHbie MoaubUKaIuu cepbl. OOpa3Ibl MPUPOIHBIX CYIbPUIOB U CYITH(HATOB.

[Tonydyenne ammuaka u ero pacTBopeHue B Bojie. O3HaKOMIICHHE ¢ 00pa3IlaMy MPUPOJAHBIX HUTPATOB, PochaToB

Mogenu KpucTaIndeckuX pemeéTok anmasa u rpagura. 3HaKOMCTBO € 00pa3liaMy MPUPOAHBIX KapOOHATOB U CUIIMKATOB

3HAKOMCTBO ¢ OOpaslaMy BaXKHEHUITUX COSAMHEHHMI HATPUS, Kajus, MPUPOJHBIX COCTUHEHUHN KalbIUsd, PyJaMHU >Keie3a, COCIUHEHUSIMHU aTIOMHUHUS.

B3auMozeiicTBrE NIEIOYHBIX, MIEIIOYHO3EMENBHBIX METAUIOB U aJTIOMHUHHMS ¢ BOJOM. CKUTraHUE jKelle3a B KUCIOPOJIE U XJIOpeE.

IIpakTH4eckue padboThbI:

[Tonydenue coysTHOM KUCIOTHI U U3yYEHHE €€ CBOMCTB.

Pemienue skcnepuMeHTaNbHBIX 3a7a4 110 Teme «Kucnopon u cepay



[Tosnydyenne ammuaka 1 U3y4eHUE €ETO CBOWCTB.

[Tomyuenue okcuaa yriepoaa (1V) u uzydenue ero cBoicTB. PacriosHaBanue kapOOHATOB.

Pemenue skciepuMeHTaNbHBIX 3a71a4 110 TeMe «MeTaibl U UX COEANHEHUS».

JlaGopaTopHble ONBITHI:

BoiTecHeHMe rajioreHaMu Apyr Apyra u3 pacTBOPOB UX COECTUHEHUM.

KauecTtBennsie peakiuu cynbu-, cynbQuT- u cyiabhaT- HOHOB B pacTBOpE.

O3HakomIIeHHE ¢ 00pa3liaMH cepbl U €€ MPUPOIHBIMU COSAUHEHUSIMH.

B3auMopeiicTBue cojield aMMOHHS CO IIEJI0YaMHU.

KauectBeHHbIe peakiiui Ha KapOOHAT- U CHIJTUKAT- HOHBI.

KauecTBenHas peakuys Ha yrJIEKHCIIbIH ras.

Nzydenue oOpa3iioB MeTasioB. B3ammoseiicTBue MeTamuioB ¢ pacTBopamu cosieid. O3HaKOMJICHHE CO CBOWCTBAMH W MPEBpAIICHUSIMH KapOOHATOB U
rupokapOonaros. [lomydeHne TuapoKcHIa aTIOMUHIS U B3aUMOJICHCTBHE €T0 C KUCIOTaMU | 1iesioyamu. KauecTBEHHBIE peakIiyi Ha HOHBI Fe* u Fe**

Pacuernsbie 3amaun:

Bbruncnenus no XMMUYECKUM YpaBHEHUSIM Macchl, 00bEMa WJIM KOJUYECTBA BEIECTBA OJHOIO U3 MPOAYKTOB PEAKLMU IO MAacce€ MCXOJHOIO BELIECTBA,
00BEMY MM KOJTMYECTBY BEIIECTBA, COJAEPIKAIIETO ONPEACIEHHYIO I0II0 TPUMECEH.
Pasnen 3. Kparkuii 0030p BaxkHeillINX OpraHuv4ecKuX BellecTB.

[Tpeamer oprannyeckoit xumuu. Heopranuueckue u opraHMYecKue COSAMHEHMs. YTJIepoa — OCHOBA *kH3HHM Ha 3emiie. OCOOEHHOCTH CTPOEHHUS aToMa
yriaepo/a B OpraHMu4eCcKUX COCTUHEHUSIX.

VYraeBogoponsl. IlpenensHble (HACBHILIEHHBIE) YIIEBOAOPOAbl. MeTaH, 3TaH, MpOMaH — MpocTeiiine MpeACcTaBUTENU MpeAeTbHBIX YIIEBOAOPOIOB.
CtpykTypHBIe POPMYIIBI YIIIEBOIOPOIOB. ['OMOTOTHYECKUMA Psii TPENETbHBIX YIIIEeBOIOPO0B. ['oMonoru. du3nveckne U XMMHUYECKHE CBOMCTBA TP eEEIbHBIX
yriaeBoopoAoB. Peakunu ropenus u 3amenieHus. HaxoxxaeHnue B mpupo/ie NpeaeabHbIX yriieBogoponoB. [IpuMenenune merana.

HenpenenbHble (HEHACHILIIEHHBIE) YTIIEBOJOPO/bl. DTUIICHOBBIM psAJl HENpPEIENbHBIX YIJIEBOJAOPOI0B. JTuieH. dusnueckue U XUMUYECKHE CBOMCTBA
sTwieHa. Peakuuu npucoennnenus. KauectBeHHble peakuuu Ha oTwiieH. Peakuus nonmumepusanuu. [lonuatunen. [Ipumenenne stuieHa.

ALIeTUIICHOBBIN psij] HETIpeIeIbHBIX YIIIeBOAOPO0B. AneTuieH. CBolicTBa alieTuiieHa. [IpumeHeHue aleTuieHa.

[TpousBonHbie yriaeBofopoaoB. KpaTkuil 0030p OpraHM4ecKHX COEAMHEHHUI: OJHOATOMHBIE CHUPTHI (METaHOJ], 3TaHOJ]), KapOOHOBBIE KHUCIOTBHI
(MypaBbHHasi, YKCyCHasl), CIIOXKHbBIE dQHUPBI, )KUPBI, YIIIEBOABI (TIII0K03a, caxapo3a, Kpaxmall, [eJUTI0J103a), aMUHOKHUCIIOTHI, Oenku. Posb O0elKkoB B opraHusme.

[TonsTHE O BEICOKOMOJIEKYISIPHBIX BelecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, CTENEHb NouMepu3anuu. [lonmnaTuies,
MOJIUIIPOIUIIEH, TOJTUBUHUIXJIOPHI.

Jdemoncrpanum:

Mopnenu MoneKysl OpraHMYecKux coenuHeHuil. ['opeHne yriaeBonopoaoB U oOHapyXeHHe NPOAYKTOB MX ropeHusi. KauecTBeHHass peakiusi Ha 3TUJIEH.
[Tonyuenne rTuneHa.

PactBOopenue saTriioBOrO criupTa B Bojie. PacTBopeHue rimieprHa B BOJ€.

ITonyueHune u cBolcTBa yKCYyCHOM KUCIOTHI. VccienoBanne cBOMCTB JKUPOB: paCTBOPUMOCTD B BOJIE U OPTaHUUYECKUX PACTBOPUTEIISIX.

KauecTBeHHBIE peaklIMM HA [NIFOKO3Y U Kpaxmall.

O3nakomiieHHEe ¢ 00pa3amMu U3IeNIUi U3 MOJIMATUIICHA, TIOJUITPONTIIICHA, TOJMBUHIIIXIIOPHIA.

Y4yeOHO-TeMaTHYeCKU I JIaH 9 Kiacc.

‘ Ne Tembl ‘ HaumenoBanue pa3aeiioB U TeM ‘ KonnyectBo yacos




Bcero | Teopernueckue | IIpaktuueckue 3aHATHS
3aHATHS
1. Paznen 1. MHOrooOpasne XUMHYECKUX PEaKIUid. 17 15 2
2. Paznen 2. MHorooGpasue BeniecTn 42 37 5
3. Paznen 3. Kpatkuii 0030p Ba)XKHEHIINX OPraHUYECKHUX BEIIECTB 9 9
Utoro 68 61 7
Ne Paspnennt Peanu3zanus BOCHUTATEIHHOI0 NOTEHMAJIA YPOKA (BUABI U (OPMBI 1eATeIbHOCTH) KoJsmuectBo
n/n 4acoB
1. | Pazgen 1. MHorooOpa3ue | moomnipeHue, moiepxKa, moxsaia, mpocroa, mopydeHue; 17
XUMHUYECKHUX PEAKLIHH. OO0IIIeHUE LIKOJBHUKOB CO CTapIIMMM, MJIAAIIMMM MIKOJIbHUKAMU M CBEPCTHUKAMH, COOJIOJeHUE Yy4eOHOU
2. | Pazmen 2. MHOTOOOpasue JTMCHIUTUIAHBL, 00CYKJIEHHUE HOPM H ITPABHJI IIOBE/ICHUS; 42
BELICCTB o0CyX/leHUe, BbICKa3bIBAaHUE MHEHUS U €r0 000CHOBaHHE, aHAJIN3 SIBJICHU;
3. | Pa3men 3. Kparkuii 0030p JEMOHCTpAlLlUsl MPUMEPOB OTBETCTBEHHOI'O, TI'PAXKIAHCKOI'O IIOBEACHHUSA, IPOSBICHUS YEIOBEKOIIOOUS U
BOXHENIINX OPraHMYecKuX | J10OpOCEPIEUYHOCTH Yepe3 MO0A00p COOTBETCTBYIONIMX TEKCTOB JUI YTEHHs, 3a1a4 JUIsl PEIeHus, MPOOIEMHBIX
BELIECTB CUTyalui 115 00CYKIEHHS B KJ1acce;
MHTEJUIEKTyaJIbHbIE UTPbI, JUCKYCCHM, TPYyIIIOBas padoTa, paboTa B napax;
OpraHM3alys COUaIbHO-3HAYUMOI'0 COTPYJHNYECTBA U B3aUMHOM MOMOILIN; 9
peannzanus 00y4JarolUMHUCA HHIUBUAYAIbHBIX U TPYNIOBBIX UCCIIEI0BATENbCKUX TPOEKTOB;
IPaKTUYEeCKHEe PadoOTHI;
712a00paTOPHBIE ONBITHI.
9 kiace
Ne | Ne Tema ypoka, Ha3BaHMS IPAKTUYECKUX pabOT U OcHOBHBIE BU/IbI YUEOHOH IEATEIILHOCTH YUAIIUXCS Hcnonb3oBanue
71a00PaTOPHBIX OMBITOB. obopynoBanus Touku
pocra
Pa3nen 1. Muoroo6pa3ue XuMu4yecKuX peakiuii. | XapakTepu3oBaTb COCTaB aTOMHBIX SJI€p W paCIpeAciICHHE
1 |1 |Ilepuonuueckuif 3aKOH W  TNEpUOAMYECKass CUCTEMa | YKCIa 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIOSIM aTOMOB XMMHUYECKHUX
xumuueckux anemeHToB JM. MengeneeBa. CTpoeHME | 2IEMEHTOB MaJbIX NEPHOJOB MEPUOIUIECKON CHCTEMBI, a TaKKe
aroMa. BBogubiil mHcTpykTrax no Th. KaJIUsI M KaJbIMs; ONKMChIBaTh nojoxenue B [1C
2 | 2 | Baxueiimmue Kiacchl HEOPraHUYECKUX COCTUHEHHH. OnpenensaTb  NPUHAUIEKHOCTh HEOPTAaHUYECKUX BELIECTB K
OJTHOMY M3 M3Y4YEHHBIX KJIAcCOB/TPYII: METaNIbl U HEMETAJLIbI,
OKCHJIbl, OCHOBAHHS, KHUCIIOTBI, COJH; COCTaBISATH (POPMYIIBI
BELICCTB 10 MX HAa3BaHMSIM,
3 |3 | Knaccuduxanus XUMHYECKHX peaxiuii: peakimu | KnaccupuuupoBaTh ~ Xxumuueckue — peakuumu.  [IpuBoIuThH
COEJMHEHUS, pa3JI0KEHUs], 3aMEIIeHUs, OOMEHa. IIPUMEPBI pEaKLUi KaXI0r0 TUIIA.
4 | 4 | IlpaBuna onpenesneHus CTENEHEN OKUCIEHHS 2JIEMEHTOB. OnpenensTb CTENEHb OKHUCIEHUS JJIEMEHTOB B BEIECTBaXx.




5 | 5 | OKUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKucauTenb, | Pacrio3HaBaTh OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu no | Jatuuk pH
BOCCTaHOBUTEIIb, POLECCHI OKUCIICHUS U BOCCTAHOBJICHHS. | YPaBHEHUSAM peaxui, OTIpeeIsATh OKHUCJIUTETb,

6 |6 | CocraBnenue ypaBHEHUM OKHCIIUTEIBHO- | BOCCTAHOBUTEIIb, IPOLIECCHI OKUCIIEHNS U BOCCTAHOBJICHHUS. JlaTuuk HanpsKEHUs
BOCCTAHOBUTENIbHBIX ~ pEaKui C  TOMOIIBI0  MeToja
DJIGKTPOHHOTO OaJlaHca.

7 |7 | TeruoBbie s ekt XUMHYECKHUX peakuuii. | CoCcTaBIATh TEPMOXHUMHUYECKHE YPAaBHEHUS peakuil. Beraucnars | JlaTunk TemmepaTypbl
DK30TEepMUYECKHE u SHA0TEPMUUYECKUE peaKkuuu. | TETUIOBOW 3PPEKT peakiuu M0 TEPMOXHUMHUYECKUM YPABHCHHSIM | TUIATHHOBBIN
TepMmoxumMuueckue YpaBHEHHS. PacueTsr 10 | peaKLHil.

TEPMOXMUMHYECKUM  YPaBHEHHUSM. Pemenne  3anau.
Boruncnenust no TepMOXMMHUYECKUM YPABHEHUSIM PEaKITHil.

8 |8 | Cxopocts xuMuyeckux peakuuii. dakropsl, Brusiomue Ha | MccinenoBare W ONMMCHIBATH YCIOBHS, BIHMSIOUIME Ha CKopocTb | [Ipubop mis mi-
CKOpPOCTh  XHUMHYeckuX  peakuui.  IlepBoHauanbHOE | XUMUYECKON PEAKITHH. JIOCTPALMK 3aBU-
IIPEJICTAaBICHHUE O KaTallu3e. CUMOCTHU CKOPOCTH

XUMHUYECKON peakinu
OT YCIJIOBHI1
9 |9 | IpakTuyeckas paGora 1. l3ydenue BnusHusa ycnoBuil | HaGmogate ¥ OnmuChIBaTH XUMHUYECKHE PEAKIUM C MOMOIIbI0 | [laTunk Temieparypbl
IIPOBENCHUS XUMUYECKON peakuuu Ha €€ ckopocTs. M mo Th | ecTtecTBEHHOTO s3bIKa M s13bIKa XUMHUHU. [IpOBOANTH I'PYIIIOBBIE | INIATUHOBBIM
HaOII0/ICHUS U OTIBITHI, yYACTBOBATh B OOCYXJACHUH PE3YIbTATOB
OTIBITOB.
10 | 10 | O6paTumsie peakuun. [ToHsTre 0 xuMudeckoMm paBHoBecun. | KnmaccudurnupoBare  xumudeckue — peakiuu.  [IpuBoguth
MIPUMEPHI PEAKIINI KaXI0To THTIA.

11 | 11 | Onextponutel u HednekTponuThl. Monbl. Katuonsr wu | O600mare 3HaHus 0 pactBopax. JlaBath omnpeneneHus moHATUi | JlaTuuk
AQHUOHBI. l'uopamnas meopus pacmeopos. | «3NEKTPOIIUTY, «HEIIEKTPOJIUTY, <QIEKTPOJIUTUYECKAS | ANEKTPONPOBOIHOCTH
DNEeKTPOIUTHYECKass TUCCOLMAIMSA KHCIOT, OCHOBAaHHUN W | Auccouuanus». KoHKpeTH3upoBaTh MOHATHE «HOH». O000IaTh
coJiei. MOHSTHS «KaTUOH», «AHUOHY.

12 | 12 | Cnabble u cuiIbHBIC ANEKTPONUTHL. CTENeHb AUCCOIHAIIHH. JlaTamk

AIEKTPONPOBOIHOCTH

13 | 13 | Peakiun HOHHOTO OOMEHa. [IpoBoauTh HaOMIOAEHUS 3a MOBEJCHUEM BEILIECTB B PACTBOPAX,

14 | 14 | YcnoBust TedyeHHs peaklMii HOHHOTO OOMEHa JO KOHIA. | 34 XUMHYECKUMH DEaKLUUAMHU, NPOTEKAIOUMMH B PacTBOpaX.

Jl.on.1. Peakiuu oOMeHa Mex 1y pactBopamu ssiektpoiautoB. | Coomonare nmpasuna Th. XapakTepuzoBaTh YCIOBUS TE€UEHUs
N no Th peakuuii B pacTBOpax »3JEKTPOJUTOB 10 KOHIA. Omnpenensrh

15 | 15 | XuMuyecKre peaklud B BOAHBIX pacTBopax. [lomsmue o | BOSMOXKHOCTb  NPOTEKaHWs  pPeakuMid  HMOHHOro  oOMeHa. | Jlatumk pH
2uopoause Coell. OOBSCHATH CYIIHOCTh PEaKIuii HOHHOTO 0OMeHa. Pacmo3HaBath

16 | 16 | Xumuueckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKMX | PEAKIMH HOHHOTO 0OMEHa Mo ypaBHEHHAM peakuuid. CoCTaBaTh

COCIMHEHUI B CBETE MPEJICTABICHUH 00 3JIEKTPOTUTHUECKON
JUCCOLMALU u OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX

IIOJIHBIE U COKPAILEHHBIC HOHHBIE YPABHEHUS PECAKLIUMN.




pEaKLHii.

17 | 17 | IlpakTnueckas padora 2. Pemenune skcnepuMeHTaNbHBIX | MccimenoBaTh CBOWCTBA PAcTBOPOB AJIEKTPOJUTOB. OmuchiBath | JlaTumk
3amad mo teme «CBOMCTBA KUCIIOT, OCHOBAaHHMM M COJICH KaK | CBOWCTBA BEIIESCTB B Xoje 3KcnepuMeHTta. CoOlto1aTh MpaBuiia | 3JIEKTPOIPOBOAHOCTH
anektpoiautoB» U mo Th Tb. IIpoBoauTh TpyMIIOBBIC HAOTIOAEHUS U ONBITHL. OOCYXKIaTh

B I'PYIINAX PE3yJIbTATHI ONBITOB.
Pa3znes 2. MHoroo0pasue BelecTs. OOBACHATD 3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB HEMETAILIOB B

18 | 1 | Hemeramnsl. OOmias XxapakTepuCTHKa HEMETAJIIOB 110 X MaJbIX IepuoJiax U A-rpymnmnax.

MOJIO’KEHUIO B MEPUOJNYECKON CUCTEME XUMHUECKHUX XapakTepru3oBaTh XUMHYECKHE OJEMEHThl Ha OCHOBE UX
anemenToB J[.1.MenneneeBa. 3akoHOMEpHOCTH M3MeHeHUs B | mooxernus B [IC u ocobeHHOCTEeH cTpoeHHs MX aToMOB. [lenats
nepuoAax u rpymnmnax Gu3n4ecknx U XUMUYECKUX CBONCTB YMO3aKJIIOUEHHUS O XapaKTepe MU3MEHEHHsI CBOMCTB XMMHUYECKUX
MIPOCTHIX BEIIECTB, BBICIIUX OKCHUIOB U 3JIEMEHTOB C YBEIIMUCHUEM 3aPsI0B aTOMHBIX SITIEP.
KHUCIIOPOJICOIEPKALIUX KHCIIOT, 00pa30BaHHBIX XapakTepu3oBaTh rajoreHsl Ha ocHoBe ux monoxkenus B [1C u
HEMETAJUIAMHU MaJibIX MEPHOI0B. BogopoaHbie coequHEeHHS 0COOEHHOCTEHN CTPOEHUS 170:¢ aTOMOB. OOBSCHATH
HeMeTa/uIoB. Mi3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB rajOreHOB C YBEIHUECHUEM
BOJIOPOJHBIX COCIMHEHUM HEMETAJIJIOB B TIEPHOIAX U aTOMHOTO HOMeEpa.

rpynmnax. Hcnonb3oBath  mpuoOpeTéHHbIE 3HAHUS W yMEHHUS B

19 | 2 |Tanorensl. IlonokeHHe B  TMEPHOJUYECKOH  CHCTEME | IPAKTUYECKOM JESATECIBHOCTH, IOBCEAHEBHOM JXU3HU C LENbIO | Ammapar Jyis
XMMHYECKUX JJIEMEHTOB, CTPOEHHE UX aToMOB. Haxoxkaenue | Oe3omacHOro oOpallleHHss C BELIECTBAMHM M MaTepuanaMH U | MPOBEACHUS XH-
B nipupoe. Ousnueckue U XMMUIECKHE CBOWCTBA TAJIOTEHOB. | 9KOJIOTUYECKH TPAMOTHOTO MOBEJICHMS B OKPYXAIOIIEH Cpele. | MUYECKUX MPOIECCOB
CpaBHuTeNnbHasg XapakTepucTuka ramoreHoB. [lomyuenue u | ['OTOBUTH KOMIIBIOTEPHBIE IPE3EHTALIMH 110 TEME. (AIIXP)
npuMeHenne rajoreHoB. JI.om.2. BeitecHenne ramoreHamu | Pacrio3HaBaTh ONBITHBIM IYTEM COJISHYHO KHCIIOTY U €€ COJH,

JpYr Apyra u3 pactBopoB ux coegunenui. M nmo Th HOJTUABI U OPOMM/IBI.

20 | 3 | Xnop. Dusnveckne © XHMHYECKHE CBOWCTBAa XJIOpa. | BBIYMCIATE MaccoByI0 JOJII0 DPAaCTBOPEHHOIO BEIIECTBA B
[Ipumenenue xyopa. pacTtBope.

21 | 4 | XnopoBogopos. dusndeckue cBoiicta. [lonyuenue. OmnuceiBaTh  CBOMCTBA  BEIIECTB B XOJ€ OKCIEPUMEHTA.

22 |5 | Consnas xucinora u eé comn. KadecrBennas peaximst na | Cobmonars npasuna Th. [IpoBoauts rpynmnosbie HaOMIOACHUS U | JTaTUHK XJIOPH/I-
XJOpuA-uOHbl.  Pacmo3HaBanue  XJIOpHIOB, OpOMUIOB, | OTIBITHL OOGcyxaTh B rpyImax pe3yJbTaThl OMbITOB. HOHOB
MOJIHJIOB.

23 | 6 | lIpakTuuyeckas padora 3. [losyueHne COITHON KUCIOTHI U
n3ydyeHue e€ cBoictB. HcTpykTax no Th

24 | 7 | Kucnopon u cepa. [lonoxxenue kucnopoaa u cepsl B [ICXD, | XapakrepuzoBarh dsnemMeHThl  VI-A  rpynnel  (MOATPYIIIBI
ctpoenne ux aromoB. Jl.om.3. O3HakomiieHHe ¢ oOpas3liamMu | Kuciopoaa) Ha ocHoBe ux mosioxkeHus B IIC m ocoGeHHOCTEH
cepbl U e€ npupoaHbiMu coenquHenusmu. 1 no Th CTpoeHHs uX aToMOB. OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS

25 |8 | Cepa. Ammorporus cepbl. Pusndyeckne H XUMHYECKHE | CBOMCTB  ameMeHToB  VI-A  rpymnmel.  XapakTepu3oBaTh
cBoicTBa. Haxoxnenue B npupoje. [Ipumenenue cepsl. QUIOTPOIUIO KHUCJIOpOJa M Cepbl Kak OJHY W3 MPUYUH

26 | 9 | Ceposomopon. CepoBomopoiHas KHCIOTa W €€ COJM. | MHOrooOpasus — BEIIECTB. Omnpenensats NPUHAATIEKHOCTb | Ammapar Juis

KauectBenHast peakiust Ha Cyb()UI-UOHBI.

BEILECTB K ONPEACIEHHOMY KJIaCCy COCIUHECHMUIA.
CormocTaBisaTh CBOWCTBAa pa30aBICHHOW M KOHIIEHTPHPOBAHHON

HpOBeI[eHI/ISI XHU-
MHYECKUX PEaKIUi




CepHOM  KHUCIOTHI. 3amuchiBaTh ypaBHeHHMs peakuuii B | (AIIXP), mpubop s
ANEKTPOHHO-MOHHOM BHJE. Pacrno3HaBaTh ONBITHBIM IYTEM | MOJIyYEHUS T'a30B
27 | 10 | Okcun cepsl (IV). ®usnyeckne ¥ XMMHYECKHE CBOMCTBA. | pACTBOPBI  KUCIIOT, CyiIb(huAbl, CylnbGuTel U  cyab(arsl. | Ammapar Jis
[Tpumenenue. CepHucTas KucioTa u ee coyid. KayectBennas | OnucbIBaTh  CBOWCTBA  BEHIECTB B XOAE  OKCIIEPUMEHTA. | POBEICHUS XH-
peakuus Ha CyJIb(UT-UOHBL. CoOmromare mpasuna Th. Oka3blBaTh NEPBYIO IOMOILL IPH | MUYECKHUX PEAKIUit
OTpaBJICHUAX, OKOTaX M TPaBMax, CBA3AHHBIX ¢ peakTuBamu u | (AIIXP)
28 | 11 | Okcun cepsl (VI). Cepnas xucnora. XMMHYECKHE CBOMCTBA | 1aOOPaTOPHEIM 000PY10BAHHEM.
pa30aBlIEHHOM W KOHIEHTPUPOBAHHOM CEpHOM KHUCIOTHL. | Mcnomb3oBarh  NpHOOPETEHHBIE  3HAHMA W YMEHHS B
KauectBennass peakuusi Ha cyibdar-uonsl.  Jl.om.4. | IPAKTUYECKON AEATEIBHOCTH, MOBCEAHEBHON JKU3HH C LEIbIO
KayecTBeHHBIE peakuuu Cynbpua-, cylbQuT- U cyibdar- | O€30MacHOro O0OpalleHus C BEIIECTBAMM M MarepHalaMd |
noHOB B pactBope. 1M o Th SKOJIOTUYECKU T'PAMOTHOIO IOBEAEHUS B OKPYXKAOLIEH Cpene.
29 | 12 | XuMHYECKHE pEaKIMu, JIeKAIlMe B OCHOBE II0JdydYeHHs | [ OTOBHTH KOMIIBIOTEPHbIC MPE3CHTALMH 10 TEME.
CEpPHOM KHUCJIOTHI B IPOMBIIIIEHHOCTH. [IpuMeHeHne cepHo
KHUCJIOTHI.
30 | 13 | IpakTuyeckas padora 4. Pemenue skcnepuMenTansHbiXx | CoOmonats mpaBuia Th. OnuceBaTh CBOWCTBA BEIIECTB B XOJI€
3anad no Teme «Kucnopon u cepa» Uncrpykrax no Th sKcriepuMenTa. [IpoBoAMTH rpynmnoBble HAOMIOJEHUS U OIBITHI.
OO6cyxaTh B rpyIINax pe3yJbTaThl OMBITOB.
31 | 14 | Pemenue 3ama4y. BerunciaeHuss Mo XMMHUYECKUM YPaBHEHUSM | BBIUUCHATh MO XUMHUYECKHMM ypaBHEHUSM Maccy, O0BbEM WU
Macchl, O0bEMa WJIM KOJMYECTBA BEIIECTBA OJHOTO U3 | KOJUYECTBO BEIIECTBA OJTHOTO U3 MPOJIYKTOB PEAKIMH 110 Macce
IPOAYKTOB PEAKIIMU [0 MAaCCE UCXOAHOI0 BEIECTBa, 00BEMY | HCXOAHOTO BEUIECTBA, OO0BEMY WM KOJUYECTBY BEIIECTBA,
WIM KOJIMYECTBY BEILECTBA, COJEPXKALIEr0 ONPECIEHHYIO | COAEPIKALLEro ONPEeAEIEHHYIO JI0JII0 MPUMECEH.
JIOJIK0 TIPUMECEN.
32 | 15 | Azot u ¢ocdop. ITonoxenune azora u ¢dochopa B IICXD, | XapakTepuzoBarb 31eMeHThl V-A rpynnbl (HOATPYHIBI a30Ta)
CTPOCHHE HX aTOMOB. A30T, (U3MYECKME U XUMHUYECKHE | Ha OCHOBE uX moJjiokeHus B [IC U 0coOEHHOCTEN CTPOCHHS UX
CBOWCTBa, MoJydyeHHe U npumeHeHue. KpyroBopor azora B | aToMOB. OOBSACHATh 3aKOHOMEPHOCTHM H3MEHEHMsI CBOWCTB
IPUPOE. 3JIEMEHTOB V-A Ipynibl.
Co6mronates npaBmina Th. OnuceiBaTh CBOMCTBA BEIIECTB B X0JI€
33 | 16 | AMMuak: (Gu3MUYECKHe U XHUMHYECKHE CBOMCTBA, MOJyYeHHe | IKcrepuMeHTa. [IpoBoanTh rpynnoBble HAOMIOAECHUS U ONBITHL | JlaTdnk
U TIPUMEHEHHUE. OOGcysknaTh B rpyInax pe3ynbTaTsl ONbITOB. OKa3bIBaTh MEPBYIO | 3JEKTPONPOBOIHOCTH
34 | 17 | IlpakTuyeckas padora 5. [lonydyenne ammuaka 1 u3ydeHue | IOMOIIb TPH OTPABJICHUAX, OKOrax M TpaBMax, CBA3aHHBIX C
ero ceorictB. MHCTpyKTax o Th peakTuBaMu U J1abopaTOpPHBIM 000PYI0BaHUEM.
OmnpenensaTe NPUHAUIEKHOCTh BEUIECTB K ONpPEACIEHHOMY
35| 18 | Conu ammonus. Jl.om.5. B3auMoneiicTBre cojeii amMmMmonus | Knaccy coenuHeHuil. ColmocTaBisiTh CBOWMCTBA pa30aBIEHHON M
co menogamu. Y mo Th KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI. 3aIUCHIBATh YPaBHEHUS
peaxkuuii B 3JIeKTPOHHO-MOHHOM BH/IE.
36 | 19 | Okcun azora (11) u oxcun azora (IV). AsorHas kucnora u ee | Paclio3sHaBaTh OMBITHBIM IIYyTEM aMMHAK, PacTBOPBI KHCIOT, | TepMOpe3HCTOPHEI

cBolicTBa. OKUCIUTENBHBIE CBOMCTBA a30THOU KHUCJIOTHI.

HUTpAT- ¥ PpocdaT-nOHBI, HOH AMMOHHS.

Hcnonp3oBare  npuoOpeTéHHbIE 3HAHMA W YMEHHS B

JaTYUK TEMIIEpPaTyphl,
natyuk pH, naruuk




37 | 20 | [TosyueHne a30THOM KHCIOTHI B J1a0OpaTopuu. XUMHUECKUE | MPAKTUYECKON NEATETbHOCTH, MOBCETHEBHOM >KU3HU C IIENBIO | JIIEKTPOIPOBOIHOCTH,
peaxiuy, Jiexalive B OCHOBE MOJIY4YEeHHUS a30THOM KUCIOTHI B | Oe30macHOro oOpamieHus ¢ BeIIeCTBaMU W MaTepuajaMH U | ammapat JUisl mpo-
IPOMBIIIICHHOCTH. [IpuMeHenne a30THON KUCIIOTHI. HKOJIOTUYECKH TPAMOTHOT'O TIOBE/ICHUS B OKPYKArOIeH cpere. BEICHUS XUMUYECKUX

Xapaktepu3oBaTh aIOTpornuio ¢docdopa kak oaHy W3 npuuuH | peakiuii (AITXP),
MHOT000pa3usi BEIECTB. MarHuTHas MeIaiKa

38 | 21 | Comn a30THOM KHCIOTBI M HMX HpuUMeHeHHe. A30THbIe | COCTaBIATh YPABHEHMsI CTYIIEHYATON NUCCOLMALMK Ha Ipumepe | JlaTuuk HUTpaT-
ynoOpeHusl. MOJIEKYIBI (OCPOPHON KHCIOTHI. HMOHOB

39 | 22 | ®ochop.  Amrorpomus  pochopa.  Dusuueckue  u | llonbzoBathes mHGOpManMed M3 APYIHX HMCTOYHMKOB UL
XUMHYECKHe cBoicTBa Gocdopa. HOJTOTOBKM KpPAaTKUX COOOIIEHHH. ['0TOBUTH KOMIIBIOTEpHBIE

40 | 23 | Oxcua docdopa (V). OprodocdhopHas Kuciota U ee coiu. | IPE3CHTALNHU 10 TEME. JlaTauk
dochopHbIe y1oOpeHHs. AIIEKTPOIIPOBOTHOCTH

41 | 24 | Yrnepon u xpemuuid. [lonoxxenue yriepona m KpeMHHs B | XapakTepu3oBaTh dieMeHTHl |V-A  rpynmsl  (mOArpymiisl
[ICXD, ctpoenune ux aToMOB. AJIJIOTPOIIUA YIiIepoaa. yriaepona) Ha ocHoBe ux mnonoxenus B IIC u ocobeHHocteit

cTpoeHusi ux aToMoB. OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS

42 | 25 | Vriepon. dusnyeckue ¥ XMMHUYECKHE CBOMCTBA yriepoja. | CBOMCTB 351eMeHTOB |V-A rpynmsl.

AncopOrusi. XapakTepu30oBaTh AJUIOTPOIUIO YIIepoJa Kak OIHY W3 MPUYHH
MHOT000pa3usl BEIEeCTB.
OmnpenensTh NPUHAAISKHOCTH BEIMIECTB TI0  XHMHYECKOH

43 | 26 | YrapHblii Ta3, CBOMCTBA U (PU3MONOTHYECKOE AeiicTBHe Ha | POPMYIIE K ONPENENEHHOMY KIacCy COSTMHEHUM.

OpraHH3M. ComocTaBnsiTh CBOWCTBA OKCHAOB yIJepofa H KpEeMHHUS,
OOBSCHATh TPUYMHY UX pasznuuus. Jloka3plBaTh KHCIOTHBII

44 | 27 | Yrnekucneiii ra3. Jl.om.6. KadecTBeHHas peakiusi Ha | XapaKTep BBICHIMX OKCHIOB YIJIEpOJa W KPEMHUI. 3anuceiBaTh

yriaekucisiii ras. U no Th ypaBHEHUS PeakIuil B 3IEKTPOHHO-HOHHOM BH/IE.
Ocy1mecTBisTh B3aWMOIIPEBPAIICHUS KapOOHATOB "

45 | 28 | YrompHas kuciotra U ee coyid. KadecTBeHHBIC peaKIMu Ha ruApoKapOoHaToB. Pacrio3HaBaTh ONBITHBIM IYTEM YIJIEKUCIbIH
kapOoHaT-uoHBl.  KpyroBopor yriepoma B mpupoge. | as, KapOOHAT- U CHIIMKAT- HOHBL.

OpraHnuecKne COeMHEHNS YIIepoa. Cobmronates npasuia Th. OnuceiBaTh CBOICTBA BEIIECTB B XO/1€
sKcnepuMeHTa. [IpoBOAHMTH TPYITIOBBIE HAOIIOICHHSI W OTIBITHI.

46 | 29 | IpakTnyeckas paGora 6. ITomyuenume okcuma yriepoxa | OOCYKIATh B IpyINax pe3ysbTaThl OIBITOB.

(IV) u uzydenue ero cBocTB. Pacrno3HaBaHHe KapOOHATOB. HCHOHBOB&TE NPHOOPETEHHBIC  3HAHMS _ o ymenwi B
Unctpykrax mo Th MPAKTUYECKON JEATENbHOCTH, MOBCEAHEBHOM JXKU3HU C LEJIbIO
47 | 30 | Kpemnnii. Oxenx kpemuus (1V). 0e30MacHOro OO0palleHus] C BEUIECTBAaMH M MaTepuajaMu |
HKOJIOTUYECKH TPAMOTHOT'O TIOBEICHUS B OKpYXKAaroIlel cpere.
48 | 31 | KpemuueBas kucnorta u ee conu. Cmexno. Llemenm. Jl.om.7.
KauecTBenHble peaknuy Ha KapOOHAT- M CHJIMKAT- HOHBL U
no Th
49 | 32 | MeTtasibl. [Tomoxenue METaJIOB B [ICXD | XapakTepu3oBaTh METaIbI Ha OCHOBE MX mojoxeHus B [IC u




JA.".MenzeneeBa, cTpoeHHEe MX aTroMoOB. Merammueckas
cBs3b. Dusnueckue cBoiictBa meramioB. Jl.om.8. M3yuenue
o6pasnoB merasuioB. M o Th

50

33

Haxoxnenue wmetawioB B mnpupone. OOmmue CcrocoOsl

MOJIY4YCHHA MCTAJIJIOB. CIu1aBel METAJLIOB.

51

34

XUMHYECKHE CBOWMCTBA METAJUIOB. Pian
METaJIOB (3MeKTPOXMMHUYCCKHIA psn
merauio).  Jl.om.9.  BsaumoneiicTBue

pactBopamu coseit. M o Th

AKTUBHOCTH
HaIpsOKEHUN
METAJJIOB  C

52

35

Illenounpie Meramabl. [lookeHHe IIETOYHBIX METAJLIOB B
MEePUOIUYECKON CHCTEME, CTPOEHHE  HX aTOMOB.
Haxoxxnenue B mpupoe.

53

36

Marsuii ¥ KaJabIui, UX Ba)KHEUIIINE COCIUMHCHUS.

54

37

Kectkocts Bompl u crnocoObl ee yctpaneHus. Jl.om.10.
O3HakoMJIEHHE CO  CBOMCTBAaMH U  TPEBPALICHUSIMHU
KapOoHaTOB M ruapokapoonaTos. M mo Th

55

38

Amomunuii. llonoxeHne allOMUHUS B TEPUOAMYECKOU
CHUCTEME, CTpPOCHHME ero aroma. HaxoxlaeHwe B mpupone.
duznueckue M XUMHUYECKHME  CBOMCTBA  aJIOMUHUSL.
[IprMeHeHne amoMUHUSL.

56

39

Baxwneiimue coequHeHus — alOMUHHUA.  AMGDOTEPHOCTb
okcnjga u ruapokcuaa amomuHpd. Jl.om.11. Ilomydenwme
TUAPOKCUA AIFOMMHHUS M B3aUMOJEHCTBUE €T0 ¢ KUCIOTaMH
u menoyamu. M no Th

57

40

XKeneszo. Ilonoxenue sxeneza B NEPUOJUUECKON cHCTEME,
cTpoeHme ero atoma. Haxoxnenue B mpupone. Pusnveckue
U XMMHUYECKHE CBOMCTBA jKeje3a.

58

41

Baxxneiiimue coequHeHUs jKene3a: OKCUIABI, TUAPOKCUIBI H
comu xene3a (I1) u xenesa (I11). KauectBennsie peaknum Ha
wousl  Fe?* u Fe®'. Jlom.12. KauecTBeHHbIE peakuuu Ha
wonbt Fe?* u Fe** U o TB

59

42

IIpakTnyeckass padora 7. PemieHne 3KCEpUMEHTATbHBIX
3a1a4d 1o reMe «Mertamisl U UX coequHeHus». MHcTpykTax
no Th

O0COOCHHOCTEH CTPOCHHUS UX aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB METAJUIOB IO
nepuoay u B A-rpymnmax.

HccnenoBaTh CBOMCTBA U3YyYaEMBbIX BEILIECTB.

OOBACHATH 3aBUCHUMOCTb (PU3MUYECKUX CBOMCTB METAUIOB OT
BHJIa XUMUYECKOM CBA3U MEXIY UX aTOMAMH.

Habntogate W ommchiBaTh XMMHYECKHE PEAKIMH C IOMOIIBIO
€CTECTBEHHOI'O A3BIKA U SI3bIKA XUMHUH.

OnuceiBaTh CBOICTBA BEILIECTB B XOJ€ IKCIIEPUMEHTA.
Cobmromate mpaBuwina Tb. IlpaBwibHO  oOpamartbes ¢
XUMUYECKOM TOCYAOW U JIabOpaTOpHBIM 0OOPYIOBAHUEM.
[IpoBoauTh rpynmnoBble HaOMOAeHHUS U OmbIThL. OOCYXIaTh B
rpynmnax pe3yjabTaTbl OIbITOB.

Jloka3piBaTh amM(pOTEpHBIA XapaKTep OKCHUIOB M THUIPOKCHUIIOB
almoMUHUS U kene3a. CpaBHUBaTh OTHOILEHUE M3y4YaeMbIX
METaJUIOB U OKCHJIOB METaNIOB K Boje. CpaBHUBATh OTHOILLIEHUE
THIPOKCUIOB HATpUsl M QIIOMHHMS K pacTBOpaM KHUCIOT U
LIEI0Y€eHN.

3anuchIBaTh YpaBHEHUS PEAKIIUN B AJIEKTPOHHO-UOHHOM BUJIE.
OO6oOmare 3HaHMS M JI€1aTh BBIBOJBI O 3aKOHOMEPHOCTSX
W3MEHEHUHN CBOMCTB METAJJIOB B MEPUOIAX U TPyMIax.
IIporHo3upoBaTh CBOMCTBA HEHU3YYEHHBIX D3JIEMEHTOB U HX
COEIMHEHMI Ha OCHOBE 3HAHUM O MEPUOJIUIECKOM 3aKOHE.
Pacnio3HaBaTh ONBITHBIM MYTEM THAPOKCUA-UOHBI, HOHBI Fe** u
Fe®".

Hcnonb3oBare  npuoOpeTEéHHbIE 3HAaHUA W YMEHHS B
MIPAaKTUYECKON JEATENIBHOCTH, NOBCEAHEBHONW JKU3HU C LIEJIBIO
O0e3omacHOTO OOpamieHusi ¢ BEMECTBAMH WM MaTepuajaMud H
9KOJIOTMYECKH TPAaMOTHOTO IOBEACHMSI B OKpPYXKAlOIIEH Cpene.
[lonb3oBatbes uwHGpOpManuendn U3 JAPYrUX HUCTOYHUKOB IS
MOJrOTOBKM KPAaTKUX COOOIIEHUH. ['OTOBUTH KOMIBIOTEPHBIE
MIpe3eHTAINH 110 TEME.
Cobmromate mpaBuna Th. IlpaBunbHO  oOpamiatbes ¢
XUMUYECKOH TIOCYAOM U JIabOpaTOpHBIM OOOPYIOBAHUEM.
[IpoBonuTh rpymnmnoBble HAOMOAEHUS W ONbITEL. OOCYXIaTh B
IpyIIax pe3yabTaThl ONbBITOB.

BbUncnsaTh M0 XMMHYECKUM YPaBHEHHSIM Maccy, OOBEM WIu
KOJIMYECTBO BEIIECTBA OJJHOTO U3 MPOJIYKTOB PEAKLIUU IO Macce
HCXOJHOTO BEIIeCTBA, O0BEMY WJIM KOJIMYECTBY BEIIECTBA,

JlaTuuk 351€eKTpo-
IIPOBOJIHOCTH,
MarHuTHas Mellajika,
pubop s
IIOJIYYEHUS Ta30B

I[aT‘-II/IK JaBJICHUSA




COAEPIKALLETO ONPEAEIEHHYIO IO MPUMECEN.

60 Pa3nen 3. Kparkuii 0630p BaxHeidmmx

OpraHHYecKHX BellecTB.
[Ipenmer opranuueckoil xumuu. Heopranuueckue u | XapakTepu3oBaTb 0COOEHHOCTH OPraHUYECKUX COCAMHEHMH,
OpraHMYECKHUE COEIUHEHMS. YTIJIEPOJ — OCHOBA >KM3HU HA | OCHOBHBIE IIOJIOKEHUS TEOPUH XUMHUUECKOIO CTPOCHUS
3emste.  OcoOeHHOCTH CTpoeHus aroma yriaepoga B | A.M.byrtiepoga,
OpPraHUYECKUX COCIMHEHUSX. YTIIeBonoposl. [IpenenbHbie | ompeAess Th  BAJIEHTHOCTh  DJEMEHTOB B OPraHUYECKHX
(HachlllIEHHBIE) YTIeBOAOPOAbl. MeTaH, 3TaH, MNpPOMaH — | COEIMHEHUSX. XapaKTepU30BaThb COCTaB AJIKAHOB, 3alHCHIBATh
NPOCTEHIINE MPEICTABUTENN MPEACIBHBIX YITIEBOIOPOJOB. | CTPYKTYpHBIE (OpPMYJIBl TOMOJIOTOB METaHa, ONpPEIeIsiTh
CrtpykrypHble (HOpMYNBI YriaeBoa0poAoB. ['oMonoruueckuii | MpUHAAIEKHOCTh BEIIECTB K KJIACCy aJIKaHOB.
P IPENENbHBIX YIIIEBOIOPOAOB. I'omoitory.

61 Ou3nyeckue W  XUMHYECKHE CBOWMCTBAa MpeeNbHbIX | XapaKTepu3oBaThb CBOWCTBA, HAXOXJACHHWE B TMPUPOAEC U
yriaeBonopoAoB. Peakuuu  ropeHus W 3aMEUICHMS. | IPUMEHEHUE aJIKaHOB.
Haxoxaenne B mpupone MpeAeNbHbIX YIIE€BOAOPOIOB.

IIpuMeHeHne MeTaHa.

62 Henpenenbubie (HEeHACBIIIIEHHBIC) yIIeBOIOPOAbl. | XapakTepu30oBaTh COCTaB,  CBOWMCTBA, CIOCOOBI TMOJTYYECHHS,
OTUJICHOBBIN Psii HENPEAENbHBIX YIJIEBOAOPOJOB. DTWIICH. | IPUMEHEHUE aJIKEHOB Ha MpUMEpe JSTUJIEHA, ONpPEIeNsTh
dusnueckue M XUMHUYECKHE CBOMCTBa 3TWUJEHA. PeakiuM | MpUHAJIEKHOCTh BEILECTB K KJIAcCy aIKeHOB. XapaKTepu30BaTh
npucoeauHeHusa. KauecTBeHHbIE peakIUUd Ha OSTUJIEH. | COCTaB, CBOICTBA, CIIOCOOBI MOJIyUYEHHUS, IPUMEHEHHE AJIKUHOB
Peakuuss nonmumepuzamuu.  [lonmstunen. [IpuMmeHeHue | Ha mpUMepe alleTUIIeHa, ONPENeNATh NPUHAISKHOCTh BEIIECTB
STHJICHA. ALIETUIICHOBBIH pan HeNpeleNbHBIX | K KJAcCy aJKUHOB. VICIONB30BaTh OCHOBHBIC TOHSTHS XHMHHU
yrieBoaoponoB.  AwnermneH.  CpoiictBa  anerwieHa. | BMC, Ha3bIBaTh H3yueHHbIE BELECTBA
[Ipumenenne arerniena. [loHsATHE 0 BEICOKOMOJICKYISIPHBIX
BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, IOJIHUMED,

CTPYKTYpHOE€ 3BEHO, CTeNeHb noinuMmepusanuu. [lonustumes,
HOJIUNPOITUIJIEH, TOJMBUHIIXJIOPHUI.

63 [TpousBogHbIe YTJIEBOJAOPOIOB. Kpatknit 0030p | XapakTepu3oBaTh COCTaB, CBOWCTBA, CHOCOOBI TOJYYCHHUS,
OpPraHMYeCKUX  COEJAMHEHHUH:  OJHOATOMHBIE  CHUPTHI | IPUMEHEHHE OJHOATOMHBIX CIHPTOB, KapOOHOBBIX KHUCIIOT,
(Metanon, ostaHon). KapOOHOBBIE KHCIOTHI (MypaBBHHAS, | OTIPENENATh MPHHAISKHOCTh  BEHIECTB 10  XWMHYECKOH
YKCYCHasl). (dbopmyIie K onpeeIEHHOMY KJIacCy COeTUHEHUH.

64 Cnosxnble 3¢upsl. XKupsbl. XapakTepu3oBaTh COCTaB, CBOICTBa, CHOCOOBI MOJy4YeHUS,

IPUMEHEHHE CII0XKHBIX 3()UPOB, )KUPOB.

65 VYrneBonpl (TIIOKO3a, caxaposa, Kpaxmani, IeJTi0I03a). | XapakTepu3oBaTh COCTaB, KJIACCH(PUKAIMIO, CBOWCTBA W
AMUHOKHCIOTHI, Oenku. Posb 0elKOB B opraHusme. 3HAa4YECHUE YTTIEBOJIOB, aMUHOKHUCIIOT U OEJIKOB.

66 UenoBek B MHUpPE BEIIECTB, MaTE€pHaJOB M XHWMHUYECKUX | YMETh HCIIOJIb30BaTh IMPHOOPETCHHBIE 3HAHUS M YMEHUS B

peaxuuii.

MPAKTHYECKON JEATENBHOCTH W TIOBCEJHEBHOW JKU3HU IS
KPUTHYECKOU OIICHKU uHpopManuu 0 BEILICCTBAX,
HCIIOJIB3YEMBIX B OBITY, O crocobax 0e30MacHOro MPUMEHEHUS




JIEKapCTBEHHBIX MPENaparoB, O KAJTOPUHHOCTH >KUPOB, OEIKOB,
YIJIEBOIOB, KOHCEPBAaHTAaX IMMILIEBBIX IPOIYKTOB.

67 | 8 | Xumuueckoe 3arps3HEHHE OKpYyXamomed cpeasl M ero | XapakTepu3oBaTh  OCHOBHBIE ~ XMMHMYECKHE  3arpsA3HHUTEINH,
MIOCJIE/ICTBHUSI. MIOCJIEICTBHS 3arpsi3HEHMUS. YMetb UCII0JIb30BaTh
MpUOOpETEHHBIC 3HAHWSI W yMEHUS B  IPAKTHYECKOMN
JEATEIbHOCTH W TIOBCEJHEBHOM JKM3HU Il 3KOJOTMYECKH
IPaMOTHOTI'O TOBEJCHUS B OKPYXKAIOLIEH Cpeie; OLIEHKU BIUSHUS
XUMHUYECKOIO 3arps3HEHUs] OKPYXKAloLIel Cpelbl Ha OpraHu3M

YeJI0BEKA.
68 | 9 | [IpoGnembr Oe3omacHoro wucmonb3oBaHus BemecTB U | CoOmomare mnpaBwia Th mnpu uCHoONb30BaHUM  TOKCHYHBIX,
XUMHUYECKHUX PEaKIUi B MOBCETHEBHON KU3HMU. TOPIOYMX W B3PHIBOOMACHBIX BEIIECTB, YMETh HCIIOJIb30BATh

ano6peTeHHHe 3HaHHUA u YMCHUA B HpaKTH‘{eCKOﬁ
JIEITCILHOCTH W IIOBCCHHCBHOM JKM3HH  JIJISI 0e3011acCHOTO
o6pameHH5{ C OIIACHBIMH BCIICCTBAMU U MAaTCpHAJIAMU.

IlnaHupyemblie NpeaAMeTHbIE Pe3yJbTATHI OCBOCHUA Y4eOHOIr0 npeamMera « XuMus»
OcHOBHbBIE NOHATHS XUMUH (YPOBEHb aTOMHO-MOJICKYJISAPHBIX NPeICTABJICHUI)
BbInyCKHUK HAYYHTCS
* OMUCBIBATh CBOMCTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIJCISS UX CYIIECTBEHHbIE IPU3HAKH,
* XapaKTepU30BaTh BEIIECTBA 1O COCTaBY, CTPOCHHUIO M CBOMCTBaM, yCTaHABIWBATh MPUYMHHO-CIICJICTBEHHBIC CBS3M MEXKIY TAaHHBIMA XapaKTEPHUCTUKAMH
BEIIIECTBA,
* PACKpBIBaTh CMBICTI OCHOBHBIX XUMHUYECKHX IIOHSATHH «aToOM», «MOJIEKYJa», «XUMUYECKHI JJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECCTBOY,
«BAJIEHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMHH;
* H300pakaTh COCTAB MPOCTEHINNX BEIMIECTB C TIOMOIIBIO XUMUYIECKUX (DOPMYIT U CYIITHOCTh XUMHUYECKHUX PEAKITUH C IIOMOIIBI0 XUMHUYECKUX YPaBHCHHI,
* BBIYHCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BEIIECTB, @ TAK)KE MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA B COCIUHEHHSIX JUISI OUEHKU UX
MPAKTUYECKON 3HAYNMOCTH;
* CpaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHHUSI, KUCTIOTHI, COJIH;
* KJTaCCU(DUIIUPOBATH OKCHUIBI M OCHOBAHWS IT0 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTaBY;
* OMUCBIBATh COCTAB, CBOIMCTBA U 3HAUEHUE (B MPUPOJIE U MPAKTHUUECKOH JeATEIHHOCTH YeJI0BEeKa) MPOCTHIX BEIIECTB — KUCIOPOJa U BOAOPO/IA;
* IaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUICCKHUX JIEMEHTOB ¥ BAXKHEUIITNX COCTMHEHUI €CTECTBEHHBIX CEMEHCTB MICIIOYHBIX METAJIOB M TAJIOTCHOB;
* IOJIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKOH TIOCYIO0i;
* POBOJIUTH HECJIOKHBIE XUMHUYECKHE OIBITHl W HAOIOJCHUS 332 W3MCHCHUSMH CBOWCTB BEIISCTB B MPOIECCE MX MPEBpAICHUM; COONMI0AATh MpaBUa TCXHUKH
0€30MacHOCTH MPH MPOBEACHUN HAOIIOIEHUI U ONBITOB;
* pa3nuy4aTh SKCHEPUMEHTAIBHO KUCIOTHI U MIENOYH, MOJIb3YACh MHAUKATOPAMU; OCO3HABATh HEOOXOIUMOCTh COOMIOACHUS Mep O€30MacHOCTH MpU OOpaIlEHUH C
KHCIIOTaMU U IEJI0YaMH.
Boinycknuk noayuum 603mM0MCHOCHIb HAYUUMbCA:
* 2PamMomHo 06PAWYAMBCS C 8eUieCmMBaMU 8 NOBCEOHEBHOU IHCUSHUL,
* 0CO3HABAMb HEOOXOOUMOCMb COONIO0EHUS NPABUIL IKOJIOSULECKU OE30NACH020 NOBEOCHUS 8 OKpYIcaroujell npupooHotll cpede Xapo8cKkozo palona,




* NOHUMAMb CMBLCTL U HEODXOOUMOCMb COONI0OEHUS NPEONUCAHULL, NPEONAcAeMblX 8 UHCIPYKYUAX NO UCHOLb308AHUIO IeKaAPCME, CPeocme bblmosol Xumuu u op.,
* UCNONL306aAMb NPUOOPEMEHHbIE KIIUeBble KOMNEMEHMHOCU NPU BbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VHUEeHUI) CBOUCMS, CNoc0008 NOJIYUeHUs U
PACNO3HABAHUS BEUYECTE;
* PA36UBANL KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3Ysl CPEOCmB8a YCMHOU U NUCbMEHHOU KOMMYHUKAYUU Npu padbome ¢ MeKcmamu Y4eOHuka u
OONONHUMENbHOU TUMEPAmypoll, CnpagouyHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCMb K YAMCEHUIO UHOU MOYKU 3PEHUsl Npu 00CYHCOeHUU pe3yibmamos
8bINOJIHEHHOU pabombi,
* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeujeCmBax U XUMUYECKUX NPOYeccax, KpUmudecku OmHoCUmscs K nceOOHAYUHOU UHpopmayuu, HedoOpoco8ecmuoll
peKname, Kacarouwelcs UCnonib308aHUsI PA3IUYHBIX 6EUECME;

® pabomams ¢ yupposoi (KomMnviomepHolL) 1abopamopuell.

Ilepuoauyeckuii 3aK0H M NepUOANYECKAs cucTeMa Xumn4iecknx 3jeMeHToB . . MenaeneeBa. CTpoeHne BelecTna.

BbInyCKHUK HAYYUTCH:

* KJaCCU(UIIMPOBATH XUMUYCCKHE JIEMEHTHI Ha METAJLIbl, HEMETAJUIbI, AJICMEHTBI, OKCHJIBI M THIPOKCHIBI KOTOPBIX aM(OTEPHBI, U MHEPTHBIC dJIEMEHTHI (Ta3bl)
JUJISL OCO3HAHUS BA&XKHOCTH YIOPSAIOYEHHOCTH HAYYHbBIX 3HAHUM;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpeneena;

* OMHCHIBATh U XapaKTEPH30BATh TAOINYHYIO (OPMY MEPHOIMUECKON CUCTEMBI XHMUYECKHX 3JIEMEHTOB;

* XapaKTepHU30BaTh COCTAB ATOMHBIX SIAEP W pacHpeleeHrue Yuciaa 3JEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHMX 3JIEMEHTOB MAJIbIX MEPHOJIOB
HGpHOI{H‘ICCKOﬁ CHCTEMBI, a TAKXKXEC KaJIusg U KaJIbITUA,

* pa3nuyaTh BUIbl XUMUYECKON CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U METAJUINYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BElIECTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCUMOCTB CBOMCTB BEILECTB OT CTPOCHUS UX KPUCTALINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJTINYECKUX;

d XapaKTepI/ISOBaTI) XUMHUYCCKUEC DJICMECHTHBI U UX COCAMHCHUA HAa OCHOBC ITOJIOKCHHUSA DJICMCHTOB B nepnozmqecxoﬁ CUCTEMEC U OCO6€HHO0TGI71 CTpOGHI/Ifl HUX aTOMOB;
* ONIMCBHIBATh OCHOBHBbIE 3Tambl OTKpbITHA JI. . MeHneneeBpIM MEPUOIMYECKOIO 3aKOHA M IEPUOJUYECKOM CHCTEMBI XMMHYECKHX DJJIEMEHTOB, >XKU3Hb U
MHOTO00pa3HyI0 HAyYHYIO JEATEeIbHOCTh YUEHOTO;

* XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE TIEPUOANYECKOr0 3aKOHA U NTEPUOJNYECKON CUCTEMBI XUMHUUECKUX dneMeHToB J[. 1. Menneneesa;

®* OCO3HaBaThb HayllHI)Ie OTKpBITI/IH KakK pGSYJ'II)TaT JJINTEIIBHBIX Ha6J'IIO)IeHI/II\/'I, OIIBITOB, H&y‘IHOfI IIOJIEMHUKU, HpeOJIOJ'IeHI/ISI pr21HOCTeI>'I 158 COMHGHI/II\/'I.

Buinycknuk nonyuum 603mMoxucHOCMb HAYUUMbBCA:

* 0CO3HABAMb 3HAUEHUe MeOPeMUYeCKUX 3HAHUU OJisl NPAKMUYeCKOU 0esimelbHOCMU 4el08eKd;

* ONUCHIBAMb U3YYEHHBLE 00BLEKMbL KAK CUCMEMbL, NPUMEHSISL JI0SUK)Y CUCTNEMHO20 AHATU3A,

* NPUMEHSAMb 3HAHUS O 3AKOHOMEPHOCTAX NEPUOOUYECKOU CUCTEMbL XUMUYECKUX INeMEHMO08 01 00bACHEeHUs U NPEOBUOEHUsL CBOUICME KOHKDEMHbIX 8eljecmae;

* Pazeueamsv UHGOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPeOCMBOM VelyOneHus 3HAHUl 00 UCmMopuu CMAHOBIEHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
NepUOOULECKO20 3aKOHA KAK 0OHO20 U3 BANCHELIUUUX 3AKOHO8 NPUPOOb, A MAKICE O COBPEMEHHBIX OOCHUNICEHUSIX HAYKU U MEXHUKU.

MHoroo0pa3ne XMuMHU4eCKHX peakuui

BbInyCKHUK HAY4YHTCH:

* O6’b$ICH$ITb CyTI: XUMHUUYCCKUX HpOI_ICCCOB " ux HpI/IHHI/IHI/IaJIBHOG OTJIMYHUEC OT (bI/I3I/I‘-I€CKI/IX;

* Ha3bIBaTh MIPU3HAKHU U YCIIOBUS MTPOTEKAHUS XUMUICCKUX PEAKITUH;

* YCTAHABJIMBATh MPUHAMICKHOCTh XMMHUYECKONH PEAKIMU K OMpPEIeNEHHOMY THUIY MO OAHOMY W3 KJIACCH(HUKAIMOHHBIX MPH3HAKOB: 1) MO YHMCIy U COCTaBy
HCXOJIHBIX BEIECTB U MPOAYKTOB PeakInK (PEaKuu COCTMHCHHS, PA3IOKECHHsI, 3aMEIICHHs] 1 00OMeHa); 2) MO BBIICICHUIO WU TMOTJIONIEHUIO TEIUIOTH (peakiuu



IK30TEPMHUECKUE U IHAOTEPMUUYECKHUE); 3) MO M3MEHEHUIO CTETICHEW OKHUCICHHS XUMUYECKUX JIEMEHTOB (PEaKIMU OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC); 4) 1O
oOpaTuMocCTH TIporiecca (peakiuu 00paTuMbie U HEOOpaTUMBIE);
* Ha3bIBaTh (DAaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKUX PEaKIHii;
* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMELIEHINE XUMUYECKOTO0 PAaBHOBECHS,
* COCTaBJIATh YPAaBHEHUS AJIEKTPOIUTUUYECKON AUCCOLMAIIMH KUCIIOT, HIEJI0YeH, COJeil; OTHbIC M COKpAIIEHHBIC HOHHBIE YPaBHEHUS peakluuii 0OMeHa; ypaBHEHHS
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH;
* IPOTHO3UPOBATh MPOIYKTHl XMMUYECKUX PEeaKkUui 1Mo Gopmyliam/Ha3BaHUSIM HCXOTHBIX BEIIECTB; OMPEIENATh MCXOJAHBIC BEUIecTBa MO (OPMYyIIaM/Ha3BaHHUIM
MPOJYKTOB PEAKIINH;
* COCTaBJIATh YPAaBHEHUS PEAKLUI, COOTBETCTBYIOIIMX IIOCIEA0BATEIBHOCTH («IIEMOYKE») IPEBPALLICHUI HEOPraHUUYECKHUX BEIIECTB Pa3IMUHbIX KIJIACCOB;
* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA NIPU3HAKU, CBUIETEILCTBYIOIINE O IPOTEKAHUHU XUMHUECKON peaKliy;
* IPUTOTOBJIATH PACTBOPHI C OMPEIEIEHHON MAacCOBOH 10JIel PaCTBOPEHHOTO BEIIECTBA;
* OIPENIENSITh XapaKTep CPe/Ibl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOUEH 10 U3MEHEHNUIO OKPACKU UH/IUKATOPOB;
* IPOBOJIUTH KAUECTBEHHBIE PEAKIIUH, MOATBEPKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OT/IEIHHBIX KATHOHOB M aHHOHOB.
Buinycknuk nonyuum 603moxcHOCHb HAYUUMbCA:
* COCMABAiMb MONEKYIAPHbLE U NOJIHbLE UOHHBIE YPABHEHUs NO COKPAULEHHBIM UOHHBIM YPABHEHUAM,
* NPUBOOUMb NPUMEPDL PEAKYULL, NOOMBEPHCOAIOWUX CYUIECNBOBAHUE 3AUMOCEAZU MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BEUieCNE;
* IPOCHO3UPOBAMb Pe3YIbMAambl 8030€lCMEUs PA3IUYHBIX PAKMOPO8 HA UBMEHEeHUe CKOPOCU XUMUYECKOU peaKkyuu,
* NPOCHO3UPOBAMb PE3YIbMAMbL 8030€UCMEUS. PA3TUYHBIX DAKMOPO8 HA CMeWeHUe XUMUYECKO20 PABHOBECUs],
® pabomams ¢ yugposou (komnviomepHou) 1abopamopuell.

Mmnoroo0pa3sue BemecTs

BbINYCKHUK HAYYUTCS:

* ONpeAETATh MPUHAIICKHOCTh HEOPTAaHNUECKUX BEIIECTB K OJJHOMY M3 M3YUEHHBIX KJIACCOB/TPYIII: METAJUIbl U HEMETAJLIbI, OKCU/IbI, OCHOBaHMsI, KUCJIOTHI, COJIH;
* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* ONpeAETATh BaJICHTHOCTh M CTENIEHb OKUCIICHHUS 2JIEMEHTOB B BEIIECTBAX;

¢ COCTaBJIATH (I)OpMy.]'H)I HCOPTaHNYCCKUX COG}II/IHCHI/Iﬁ M0 BAJICHTHOCTAM H CTCICHAM OKHUCICHUS JJICMCHTOB, a4 TAKXKCE 3apsjaM HOHOB, YKA3aHHBIM B Ta6J'II/II_[e
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIeH;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS (HU3MUECKUX M XHUMHYECKHX CBOWCTB MPOCTHIX BEIIECTB (METAJIOB M HEMETAJUIOB) M MX BBICHIMX OKCHJIOB,
00pa30BaHHBIX AIIEMEHTAMHU BTOPOTO M TPETHETO TIEPHOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE /IS TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUIECKHE CBOMCTBA, XapaKTepHBIE ISl KAKIAOTO M3 KIIACCOB HEOPTaHWIECKHUX BEIIECTB: KHCIOT OCHOBAHUH COJICH;

* IPUBOJUTH IPUMEPHI PEAKIINA, ITOATBEPIKIAIOIINX XUMUYECKHE CBOMCTBA HEOPIraHUYECKHUX BEILIECTB: OKCHI0B, KUCIIOT, OCHOBAaHUI U COJIEH;

* OTIPE/ICTISTh BENIECTBO-OKUCIIUTEINb M BEIIECTBO-BOCCTAHOBHUTENH B OKUCIUTEIEHO-BOCCTAHOBUTEIEHBIX PEAKITHIX;

* COCTaBJISITh OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIN OaaHC (U1 M3yUYEeHHBIX PEAKIINiA) 110 MPEATI0KESHHBIM CXeMaM peaKIluii;

* IPOBOAMTH JTa0OPATOPHBIE OIBITHI, TIOATBEPIKIAIOIINE XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB;

* IPOBOJIUTH J1A0OPATOPHBIE OMBITHI MO TOJXYYEHUIO U COOMPAHUIO ra3000pasHBIX BEIIECTB: BOJAOPOJA, KUCIOpPOJA, YITIEKUCIIOTO Ta3a, aMMHaKa;, COCTABISATh
YPaBHEHUS COOTBETCTBYIOIINX PEaKIIHH.

BoinycKnuK noiyuum 603MO0MCHOCHb HAYYUMbCA:

* NPOZHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUeCE Ha OCHO8Ee UX COCMABA U CMPOEHUS,



* NPOCHO3UPOBAMb CHOCOOHOCMb BeWecmed NPOAGIAMb OKUCIUMENbHbIe UIU B0CCMAHOBUMENbHbIE CBOUCMEA C YUEMOM CmeneHell OKUCIeHUs 21eMEeHMOs,
BXO0AWUX 8 €20 COCMAB;

* BLIABTIAMb CYUECHBOBAHUE 2EHEMUUECKOU 83AUMOCEA3U MENCOY BeUeCmB8aMU 8 pAOY: NPOCMOe 8eueCm80 — OKCUO — 2UOPOKCUO — COJlb,

* Xapakmepuzoeamu 0codwvle C80UCMEA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTION,

* NPUBOOUMb NPUMEDPDL YPABHEHUT PEaKYULl, 1eHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CNOCOO08 NOTYYEHUSL AMMUAKA, CEPHOU KUCTOMDbL, YY2YHA U CIAU,

* ONUCHIBAMb PuU3UUECKUE U XUMUYECKUe NPOYECChL, AGTAIOWUEC YACMbIO KPY208OPOMA eujecms 6 npupooe;

* OP2aHU308bI6AMND, NPOBOOUMb YYEHUYECKUE NPOEKMbl N0 UCCIE008AHUIO CEOUCME 8EUeCM8, UMEIOWUX 8adCHOe NPAKMUYecKoe 3HaueHue,

pabomamb ¢ yugposoti (Komnvromepuotl) 1abopamopueil.

Y4eOHo-MeTOoAMUYECKOE 0O0ecnieueHue 00Pa30BaTeJIbHOIO Mpouecca
- Xumus. 9 knacc: yueOHuk 17 obmeodpazoBarenbubix opranuzanuit/ I.E.Pynsutuc, @.I'.®enpaman. — M.: [Ipocsemenue, 2018;

- H.H.I'apa Xumus PaGoume mporpammsl I[lpeamernas munust yueOnukoB I.E.Pymsutuca, ®@.I'.@enpamana 8-9 kmaccwl. IlocoOue mns yuurenei
0011eo0pazoBaTenbHbIX yupexaenuil. — M.: [IpocBemenue, 2017



