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1. IlnaHupyemble pe3yJIbTAThl OCBOEHHUS] YUeOHOIr 0 npeaMeTa « XuMus»

OcBoenune yueOHOro mpenMera «XUMHS» JODKHO o0OecreuyuBaTh JOCTHKEHHWE Ha YPOBHE OCHOBHOTO OOIIEro

O6pa30BaHI/I$I CICAYyIOmUX JJHYHOCTHBIX, MCTAIIPEAMCETHBIX U IIPEIAMCTHBIX O6paSOBaT€J'IBHBIX PE3YJILTATOB.

Jluynocmmnote pe3yiomanibl

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHUSI MPOrPAMMbI OCHOBHOT'O OOIIEro oOpa30BaHUS TOCTHTAIOTCS B XOAE OOyUCHUS
XUMUU B E€IUHCTBE Y4YeOHOW M BOCHHUTATENIbHOM JedarenbHOCTH. OpraHu3alud B COOTBETCTBUU C TPAJULUOHHBIMU
POCCUICKMMU COIMOKYIBTYPHBIMU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MTpaBWIaMy U HOPMaMHU
MOBEJICHUSI ¥ CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHHUs, CAMOPA3BUTHS U COITUATM3AIUN O0yUYaOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Fpa.?fcaaHCKOZO e0CnumaHus

1) MNpEACTABJICHUA O COONUAIbHBIX HOPMAXx U MpaBUJIaX MCKIMIHOCTHBIX OTHOILICHUN B KOJIJICKTUBC, KOMMYHHKaTHBHOﬁ
KOMIICTCHTHOCTH B O6HI€CTBCHHO HOHGSHOﬁ, y‘l€6HO-I/ICCJ'I€I[0BaTeJILCKOI\(JI, TBOp‘{GCKOﬁ U Opyrux BHOAX OCATCIbHOCTH,
T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTHU IIPHU BBIITOJHCHUHA y‘—Ie6HLIX, IIO3HAaBAaTCJIbHBIX 3aJa4, BBIITOJIHCHUHN
XUMHUYCCKHUX IKCIICPUMCHTOB, CO3IaHHNH yqe6H1>1x IMPOCKTOB, CTPCMJICHHUA K B3aMMOIIOHUMAHHWIO 1 B3aNMOIIOMOIIHX B IIPOLCCCC
ITOH y‘-I€6HOI>’I JACATCIIBHOCTH, TOTOBHOCTH OLICHUBATDH CBOE MOBEIACHHE U IIOCTYIIKH CBOHX TOBapI/IIHeﬁ C IIO3uIINu

HPaBCTBCHHLBIX U IIPABOBBIX HOPM C y‘IéTOM OCO3HaHUusA HOCJ'ICI[CTBHIZ IMOCTYIIKOB,



Ilampuomuueckozo 6ocnumanus

2) IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYIbTYPHOMY, HUCTOPHYECKOMY M HAYYHOMY HACIEAHUIO, TOHUMaHUS
3HAYEHUs] XMMHUYECKOM HAyKH B KU3HU COBPEMEHHOIO OOLIECTBa, CIIOCOOHOCTH BJAJETh IOCTOBEPHOM HMH(OpManuen o
NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XMMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00

YCTPOMCTBE MUpPa U OOIIECTBA;

Llennocmu nayuno2o nosHanus

3) MUPOBO33PEHYECKHUX IPEIACTABICHUN O BEIIECTBE W XWMHUYECKOM PEAKLUH, COOTBETCTBYIOUIMX COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M COCTABJISIIOIIMX OCHOBY JUJISI IOHUMAHHUS CYIIHOCTH HaYyYHOW KapTHHBI MUpa; MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C IMPUPOJHOM CPEOi, O POIM XUMHUHU B NTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeJNbHBIX MOTHBOB, HAaIllPaBJICHHBIX Ha MOJIyY€HHE HOBBIX 3HAHHUM 1O XUMHH, HEOO XOAUMBIX JIJISl OOBSICHEHU S
HaAOJII0JaEMBIX MPOLIECCOB U SIBJICHU;

5) no3HaBaTeNnbHOM, MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYPBI, B TOM YHMCJIE HaBBIKOB CAMOCTOSITENIbHOM PabOoThI €

y4eOHBIMU TEKCTaMU, CIIPABOYHON JIUTEPATYPO, JOCTYIMHBIMU TEXHUUYECKUMH CPEICTBaMU WH(OPMAITMOHHBIX TEXHOJIOTU;

6) uHTEepeca K OOYYEHUI0O M TO3HAHUIO, JIOOO03HATEIBHOCTH, F'OTOBHOCTH M CIOCOOHOCTH K €aMOOOpa3OBaHMIO,
NPOEKTHOW U HCCIEN0BAaTENbCKONW JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIpaBJICHHOCTH M YPOBHS OOy4YeHHUS B

JlabHEHIIEM;



Dopmuposarus Kyibmypuvl 300P08bsl

7) oco3HaHUS IIEHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3JIOPOBBIA 00pa3
KU3HHU, OCO3HAHUS TIOCIICJICTBUM WM HEMPHUATHS BPEIHBIX TMPUBBIYEK (YIIOTPEOJSICHHS aJKOTOJISI, HAPKOTUKOB, KYpEHUs),
HEOOXOAMMOCTH COOJIIOICHUS TIpaBUJ 0€30MacHOCTH NpPHU OOpalleHWd ¢ XUMHUYECKUMHU BElIeCTBaMU B OBITY M peajbHOMN

JKW3HHU;

Tpyoosoco éocnumanusi

8) uHTepeca K MPaKTUYECKOMY M3Yy4deHUIo Tpodeccuil U Tpyaa pa3judyHOro poja, YBaXKEHHE K TPYAy U pe3yibTaTam
TPYIAOBOU NIE€ATEILHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHHs] NPEIMETHBIX 3HAHUM [0 XMMHH, OCO3HAHHOI'O BBIOOpA
WHJUBUyaJTbHOM TPAEKTOPUHU MPOJOJDKEHUSI 00pa3oBaHUsI C Y4E€TOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH; yCHEmHOW MNpo(ecCHOHANBHON NEATEIbHOCTH W Pa3BUTHS HEOOXOIUMBIX

YMEHHI; TOTOBHOCTh aJIalITUPOBATHLCS B MTPO(ECCHOHATILHOM Cpelie;

Dxono2uueckoeo 60CNUMAaHUs

9) 5KOJOrMYecKH IeJIeCOO0pPa3HOr0 OTHOIICHHS K TIPUPOJIe KaK HCTOYHUKY J>KM3HM Ha 3emje, OCHOBe eé
CYIIIECTBOBAHMsI, TIOHMMAaHHUS IIEHHOCTH 370pOBOTO W 0Oe30macHoro oOpa3a XHW3HH, OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (U3MYECKOMY M TICHXHMYSCKOMY 370POBBIO, OCO3HAHMS IICHHOCTH COOJIOJICHHS MpaBuia 0€30macHOro

IMOBCACHUA ITIPH pa60Te C BCIICCTBAMH, d TAKIKC B CUTyallUAX, YI'POKAIOIMINUX 300POBbIO U JKU3HU J'IIO)ICIZ;



10) cnocoOHOCTH TNPUMEHSATh 3HAHUS, IOIYYaeMble NPU H3YYEHUU XUMHH, IJs PELICHUs 3a]ad, CBSI3aHHBIX C
OKpYy’Karolllel NpUPOAHOM CpeAoM, MOBBIILIEHUS YPOBHS SKOJIOIMYECKOM KYJIbTYphl, OCO3HAHUS IJI00AJIBHOTO XapakTepa
AKOJIOTMYECKUX MPOOJIEM U MyTel UX PelIeHHs] TOCPEACTBOM METOJIOB XUMUHU;

11) 3KOJIOrM4EeCKOro MbIIIJIEHUS, YMEHHSI PYKOBOJACTBOBATHCS UM B IT03HABATEJILHOM, KOMMYHUKATUBHOW U COLMATIBHOM

IIPaKTHKE.

Memanpeomemmnule pe3ynomamaol

B coctaBe MeranpeaMeTHBIX pe3ylbTaTOB BBIICISIOT 3HAUMMBIE JJIsi POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIE
MOHATUS (3aKOH, TEOpHSsl, IPUHIMII, TUMore3a, (akT, cucTema, MPOIEeCcC, AKCIEPUMEHT U JIp.), KOTOPhIE UCHOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpelIMeTax W TMO3BOJSIIOT Ha OCHOBE 3HAHWUM W3 ITUX MPEeaIMETOB (opMHUpOBATH
NpeACTaBIE€HUE O I1EJOCTHOM HaydyHOW KapTMHE MHUpa, UM YyHHUBEpcajbHble YydeOHbIC JIeUCTBUS (ITO3HABATEJIbHbBIC,
KOMMYHHUKATUBHBIC,  PETYJATHBHBIC),  KOTOpbIe OOECHeUnBalOT (POPMHUPOBAHHWE TOTOBHOCTH K CAMOCTOSITEILHOMY

IIAHUPOBAHUIO 1 OCYHICCTBJICHHUTIO y‘IG6HOI>i ACATCIIbHOCTH.

MeramnpenMeTHbple pe3yabTaThl OCBOCHHS OOpa30BATEbHOM MPOTpaMMbl 10 XHMHH OTPAKAIOT  OBJIAJCHHE
YHUBEPCATLHBIMU MO3HABATEIbHBIMU JEHCTBUSIMHU, B TOM YHUCJIE:
bazosvimu noeuueckumu oeticmeusimu
1) yMeHueM MCnoJib30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM: PACKPBhIBATh CMBICT XUMUYECKUX

TTOHSTHUI (BBII[GJ'DITB HX XapPAaKTCPHBIC ITPU3HAKH, YCTAHABJIMBATb B3AUMOCBA3b C IPYTUMHU HOHHTI/IHMI/I), HCITIOJIBb30BaTh ITOHATHUA



JJIA 0OBsICHCHHS OTACIBbHBIX q)aKTOB u HBJ’IGHI/II\/'I; BI>I6I/IpaTI> OCHOBAHHA W KPHUTCPpHUU OJIA KJIaCCI/I(l)I/IKaIII/II/I XUMHWYCCKUX
BCIICCTB U XHUMHUYCCKHUX peaKuHﬁ; YCTaHaBJINBATL IMPUYNHHO-CICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMHU HN3y4YCHUA, CTPOUTDH

JIOTUYCCKHUC PACCYKIACHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFI/II/I); JACJIaTh BBIBOABI 1 3aKIIOUYCHUA,

2) yMEHHUEM TMPUMEHSITh B TMpPOLECCE IO3HAHMUS MOHATHS (IPEIMETHbIE U METaNpPeIMETHBIE), CHUMBOJUYECKHE
(3HAKOBBIE) MOJIENHU, UCTIOIB3YEMBIE B XUMHUH, TPE0OPa30BBIBATH MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICTIbHBIC MPEICTaBICHUS
— XUMUYECKMM 3HaK (CHMMBOJI 3JIEMEHTa), XUMHUYecKkas (opMyna U ypaBHEHHME XMMHUYECKOW PEaKIMU — MPU PEIICHUU
y4e0HO-TI03HABATENbHBIX 337a4; C YYETOM 3THUX MOJEIBHBIX MPEICTABICHUN BBISBISATh U XapaKTEpU30BaTh CYIECTBEHHbIE
NPU3HAKK HM3YyYaEMbIX OOBEKTOB — XUMHUYECKUX BEUIECTB U XUMHUYECKUX PEAKLM; BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYMHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEUHS B U3y4aeMbIX MIPOLECCAX U SABICHUAX; IPEAIaraTb KPUTEPUHU ISl BBISIBICHUS
ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOATEIBHO BBIOMpPATh CHOCOO pelleHuss yuyeOHOW 3anayu (CpaBHUBATh
HECKOJIbKO BAapUAHTOB pEIICHMs, BbIOMpaTh HamOoJee MOAXOASUIMN C Yy4ETOM CAMOCTOSATEIbHO BBIJCJIEHHBIX KPUTEPHEB);

ba3oBeIMU nccien0BaTEILCKUMI JEUCTBUSIMHU

3) YMCHHUEM HCIIOJIBb30BATh IMOCTABJICHHLIC BOIIPOCHI B KAYCCTBE MHCTPYMCHTA IMO3HAHUS, a TAKKEC B KaUYCCTBC OCHOBBI

JJIA (I)OpMI/IpOBaHI/IH T'AIIOTE3bI 110 IIPOBEPKE NPABUIIBHOCTHU BBICKA3bIBACMBIX CY)KI[GHPlﬁ;

4) puoOpEeTeHNE OMbITa IO TUTAHWPOBAHUIO, OPTaHU3AIMHM W TPOBEACHHUIO YICHUYCCKUX SKCIEPHUMEHTOB: YMEHHUE
HAO0JII0/1aTh 32 XOJIOM IPOIIECcca, CaMOCTOATEIHLHO POrHO3UPOBATh €ro pe3yabTaT, GOpPMyIUpoBaTh 0000IIEHUS U BEIBOBI 110

pe3ynbTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBAHUS, COCTABIIATH OTYET O MPOJEIaHHON paboTe;



Pabomoti ¢ ungpopmayueti

5) ymeHueM BbIOMpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIHIO PA3TUIHBIX BUIOB U (OPM MPEICTABICHNUS,
MOJIy4a€MYI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpPHAS JHUTEpaTypa XMMUUYECKOTO COJIep)KaHUs, CIPAaBOYHBIC MMOCOOUS,
pecypcel MIHTepHETa); KpUTUYECKH OIEHWBATh MPOTHUBOPEYNBYIO U HEJIOCTOBEPHYIO MH(OPMAIIHIO;

6) YMEHHEM MPUMEHSATHh PA3IUYHbIE METOJbI U 3alpPOChl MPU TMOWCKE M 0TOOpe MH(OpPMAIUM U COOTBETCTBYIOLIUX
JTAHHBIX, HEOOXOIUMBIX ISl BHITIOJIHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1ad ONPEeIEHHOTO THIA; TPUOOPETCHHUE OIbITa B
00JJaCcTH  HCIOJIb30BaHUs ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTMH, OBJQJCHHUE KyJb TYpOHd aKTHUBHOTO
WCIIOJIb30BaHUsl PA3JIMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOATENIBHO BHIOMpATh ONTUMAIbHYIO (OpMY MpeacTaBiICHUS
uH(popMaMy U WUTFOCTPUPOBATH pelllaeMble 3a7aui HECIOXKHBIMU CXeMaMH, THarpaMMamu, ApyruMu GopMamu rpapuku u
X KOMOHMHAITUSIMU,

7) yMEHHEM HUCIOJIb30BaTh M aHAIM3UPOBATH B MPOIECCe YIEOHON M MCCIEA0BATENHCKOM ACATEIBbHOCTA HH(OPMAIIHIO

O BJIMSIHUM MPOMBIIIJIEHHOCTH, CEIbCKOI0 X035MCTBA U TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOTHOM Cpebl;

YHueepcaﬂbemu KOMMYHUKAMUBHbIMU oeticmeusimu

8) yMeHHueM 3a/1aBaTh BOMPOCHI (B X0JI€ IMajora W/WiM JUCKYCCUM) TI0 CYILIECTBY OOCYKIaeMOM TeMBI, (POPMYIIMPOBAThH

CBOU IIPCHJIOKCHUA OTHOCHUTCIIBHO BBIIIOJIHCHUA Hp@ILJ’IO)K@HHOﬁ 3aJa4u,



9) HpI/IO6p€TCHI/Ie OIIbITA IIPE3CHTAIUU PC3YJIbTATOB BLIITOJIHCHUA XUMHUYCCKOI'O 3KCIICPUMCHTA (Jla60paTOpHOI‘0 OIIBITA,

Ha60paT0pHOﬁ pa60T1>1 I10 UCCIICAOBAHUIO CBONCTB BCIICCTB, y‘Ie6HOFO IIPOCKTAa

10) 3auHTEpecOBaHHOCTh B COBMECTHOM CO CBEpCTHHUKAaMU MO3HABATEIbHOW M HCCIEI0BATEILCKON AEATEILHOCTH MPH
pEIICHUH BO3HUKAIOMIMX MpOoOJeM Ha OCHOBE y4é€Ta OOUIMX HMHTEPECOB M COIJIacOBaHUs MO3UMUUNA (00CYXIeHHUs, 0OMeH
MHEHUSIMU, «MO3TOBbIE IITYPMBD», KOOPIAWHAIIMS COBMECTHBIX NEHCTBHM, ONpe/eleHne KPUTEPUEB MO OICHKE KayecTBa
BBITIOJIHEHHOM pa0boThI U JIp.);

Yuueepcanouvivu pecynamusnvimu oeucmeusimu

11) yMeHHEeM CaMOCTOSITEIIEHO OMPENCIIATh IENH ASATEIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPH
HEOOXOJIMMOCTH KOPPEKTUPOBATHh CBOIO JIEATEIHLHOCTh, BbIOMpaTh Hanbonee >PGheKTUBHBIE CIOCOOBI pPEHICHHS y4eOHBIX U
MO3HABATEIBHBIX 3374, CAMOCTOSTEIBHO COCTABJATh WM KOPPEKTUPOBATh MPEIIOKEHHBIM alllfOpUTM JEHCTBUN TIpH
BBITIOJTHEHUH 33/IaHUI ¢ YIETOM TIOJYUYEHUSI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX - BEIIECTBAX U PEAKIUAX; OIEHUBATH
COOTBETCTBHUE MOTYYECHHOTO PE3yJIbTaTa 3asiBJICHHON I1EJIN;

12) YMCHHUEM HMCIIOJb30BATh U AHAJIM3UPOBATb KOHTCKCTEI, IIPCAJIaracMbIC B YCJIOBUU BaI[aHI/II\/'I.

IIpeomemmnuie pesyromamaut (6a308blil yposeHs):
1)  chopMHUPOBAHHOCTH MPEICTABICHUI O MECTe XMMHUHU B COBPEMEHHOW HAYYHOW KapTHHE MHUPA; MOHUMAaHHUE POJIH
XUMUHU B (QOPMHUPOBAHUU KPYro3opa v PyHKIIMOHAIILHON TPaMOTHOCTH Y€JI0BeKa JIJIsl PEIICHUs MPAKTUYECKUX 3a/1a4;

2) BJIAICHUC OCHOBOITIOJAratomuMnu XUMHUYCCKHMMHU IIOHATHUAMH, TCOPUAMH, 3aKOHAMHU MW 3aKOHOMCPHOCTSAMMU,



YBEPEHHOE IM0JIb30BAHUE XUMHUECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3)  BIaJcHUE OCHOBHBIMHM METOJaMHU HAyYHOTO MO3HAHUS, UCTIOb3YEMbIMUA B XHUMUU: HaOJI0ICHHE,

OlMCaHue, U3MEPEHNe, IKCIEPUMEHT; YMEHUE 00pabaThiBaTh, OOBSICHATH PE3YNbTaThl MPOBEIEHHBIX OMBITOB U JENaTh
BBIBOJIbI; TOTOBHOCTB M CIIOCOOHOCTH MPUMEHATH METOABI TO3HAHUSI TIPH PEIICHUH MPAKTUUECKHUX 3a7au;

4)  chopMHPOBAHHOCTH YMCHUS J1aBaTh KOJMYCCTBCHHBIC OLICHKU M TPOBOJUTH PACUETHI IO XUMUYECKUM (HOpPMYJiamMm
U ypaBHEHUSIM;

5)  BiajecHuWE MpaBHIAMU TEXHUKU OE30MAaCHOCTH MPU UCIIOIb30BAHUU XMMHUYECKHUX BEIIECTB;

6) chopmupoBaHHOCTH YMEHHUS KIacCH(PUIIMPOBATH OPraHWIECKHE BEIIECTBA M PEAKIIMH IO PA3HBIM IPU3HAKAM;

7)  chOpPMUPOBAHHOCTH YMEHUS ONKCHIBATH M PA3iIMUaTh U3YYCHHBIC KJIACCHl OPraHMYECKHUX BEIICCTB,;

8)  cdopMHUPOBaHHOCTH YMEHHUS JCTATh BHIBOJBI, YMO3AKIIOUCHHUS U3 HAOIIOICHUHN, XMMUYECKUX 3aKOHOMEPHOCTEH,
IPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BELIECTB M0 aHAJIOTUU C U3YUYEHHBIMH;

9)  chopMuUPOBAaHHOCTH YMEHHUS CTPYKTYPHPOBATH U3YUEHHBIN MaTeprUal U XUMUYECKYIO HH(OPMAITUIO, TIOITy4aeM Yo
U3 Pa3HBIX HCTOUYHUKOB;

10) chopmMupoBaHHOCTH COOCTBEHHOM MO3UINH 110 OTHOIICHUIO K XUMUYECKOW WH(OPMAIINH, TIOITY9aeMON U3 Pa3HBIX
UCTOYHHUKOB,

11) chopMUPOBAHHOCTh YMCHHUS aHATM3UPOBATH W OLEHUBATH IIOCICICTBUS TPOU3BOACTBCHHOW U OBITOBOM
JEeSITEIbHOCTHU, CBSI3aHHOM € IepepabOTKON OPraHu4YeCKUX BEIIECTB;

12) oBiajeHWE OCHOBAMH HAYYHOTO MBIIIIJICHHSI, TEXHOJIOTHEN

UCCIIE0BATENBCKON U IIPOEKTHOU IEATEIIBHOCTH,

13)  chopMHPOBAaHHOCTH YMEHUS MPOBOAMTH YKCIIEPUMEHTHI pa3HOHN JUJAKTHUECKOW HANIPABICHHOCTH;



14) cdopmupoBaHHOE YMCHHUS OKa3blBaTh IIEPBYIO IOMOIIL IPH OTPABJICHUSIX, OXOrax W APYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBaHUEM.

Memanpeomemmoie pe3ynomamal:

1)  chopMUPOBAHHOCTH YMEHUS CTABHUTH IICTIH U HOBBIC 3aJ1a4d B yu€0€ U MO3HABATEIIHLHOM S TeIbHOCTH;

2)  oBiIajcHWEC NPUEMAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHMS TYTEH JOCTIIKCHHsS 1SN, YMCHHS BBIOMPAThH
s dekTUBHBIE CIOCOOBI pelIeHUs] YUeOHBIX U MMO3HABATEIbHbBIX 3a/1a4;

3)  chopMHUPOBAHHOCTh YMEHHUSI COOTHOCHTH CBOM JICHCTBUS C TUNIAHUPYEMBIMH PE3YJIbTaTaMu;

4)  chopMHPOBAHHOCTH YMEHHS OCYIICCTBIATH KOHTPOJb B TPOIECCE TOCTHKCHHS PE3ybTaTa, KOPPEKTHUPOBATH
CBOU JCHCTBUS;

5) c(hOpMUPOBAHHOCTh YMEHHUSI OIEHUBATh TMPABWIBHOCTh BBIMOJHEHUS Yy4e€OHBIX 3a7a4y U COOCTBEHHBIC
BO3MO>XHOCTH UX PELIEHUS;

6) chopMuUPOBAaHHOCTH YMEHHS aHAIM3HPOBATH, KIACCH(PHUIIMPOBATH, 0000IIATh, BHIOMPATh OCHOBAHHS U KPHUTECPUU
JUISl YCTAHOBJIEHHSI IPUYNHHO-CIIEICTBEHHBIX CBS3€EH;

7)  chopMupoBaHHOCTH YMEHHS TPUOOPETATH U MPUMEHSATH HOBBIC 3HAHUS;

8)  chopMHPOBaHHOCTH YMEHUS CO3[aBaTh MPOCTEHIINE MOJEIHU, UCIIOIb30BATh CXEMBbI, TaOJIHIIbI, CUMBOJBI IS
pelIeHHs] y4eOHBIX U IIO3HABATEIbHBIX 33/1a4;

9)  oBnageHHE Ha BHICOKOM YPOBHE CMBICIOBBIM YTEHUEM HAYYHBIX TEKCTOB;

10) chopmupoBanHOCTh yMeHHS 3()()EKTHBHO OpraHMW30BBIBATE Y4EOHOE COTPYJHHYECTBO W  COBMECTHYIO
JesITeNIbHOCTh, PA00TaTh UHAMBUAYAJIBHO C YUETOM OOIIUX UHTEPECOB;

11) chopMUPOBAHHOCTH YMEHHUSI OCO3HAHHO HCIIOJb30BATh PEUYCBBIC CPEICTBA B COOTBETCTBHHM C 3aJla4aMU



KOMMYHHUKAIIUH;
12) BBICOKHH ypOBHS KOMIIETEHTHOCTH B 00J1acTH Hcmoib3oBanus UKT;
13)  chopMHUPOBAHHOCTH SKOJIOTHYECKOTO MBIIUICHUS;
14)  chopmMuUpOBaHHOE yMEHHS MPUMEHATH B MO3HABATEIbHON, KOMMYHHUKATHBHON M COIMATIBHON MPAKTUKE 3HAHU,

IMOJIYYCHHBIC IIPU U3YYCHUUN ITPCAMCTA.

JTuunocmmuuie pezynomamol:

1)  chopMUPOBAHHOCTh TOJOXKHUTEIHPHOTO OTHONIICHUS K XHMHUHU, YTO OOYCIOBIMBACT MOTHBAIMIO K y4eOHOU
JEeSITEIbHOCTU B BEIOpaHHOM cepe;

2)  chopMUPOBAHHOCTH YMEHHUS pelIaTh MPOOJIEMbI TIOUCKOBOTO U TBOPUECKOTO XapaKTepa;

3)  chopMHUPOBAHHOCTh YMEHHSI MPOBOJUTH CAMOAHAIN3 M OCYILIECTBISTh CAMOKOHTPOJIb U CAMOOIICHKY Ha OCHOBE
KPUTEPUEB YCIIECIIHOCTH;

4)  chopMHPOBAHHOCTH TOTOBHOCTH CJIEIOBATh HOPMaM MPHUPOJIO - U 37I0POBHCOSPETAIOIIETO MTOBEICHHS,

5)  copMHUPOBaHHOCTH MPOYHBIX HABHIKOB, HAIPABJICHHBIX HA CAMOPA3BUTHE YepPe3 CaMOOOPa30BaHHE;

6)  chopMUPOBAaHHOCTH HABBIKOB MPOSBJICHUS MTO3HABATEILHOM HHUIIMATHUBBI B y4eOHOM COTPYIHHUYCCTBE.



2. YYHEBHO-TEMATHUYECKOE IVNIAHUPOBAHHME 110 XUMHUMU B 8-9 KIIACCAX

8 kiace
Ne | Tembl mporpammsl KomunuectBo KomuuectBo | KonnuecTtBo
/1 4acoB KOHTPOJIbHBIX | MPAKTHYECKUX
pabot pabor
1 Tema 1. OcHOBHBIE TOHATHSA XUMHH (YpOBEHB aTOMHO- | 20 1 2
MOJICKYJISIPHBIX MTPEICTABICHUI)
2 Tema 2. Kucnopon. Bogopon 8 2
3 Tema 3. Boga. PacTBopsr 7 1 1
4 Tema 4. KonnuecTBEHHBIE OTHOIIEHUS] B XUMUU 5
5 Tema 5. OcHOBHBIE KJIacChl HEOPraHMYECKuX coequHenui | 11 1 1
6 Tema 6. [leproguueckuii 3aK0H U TEPUOANYECKAS 7
CHCTeMa XMMHUYECKHUX 351eMeHTOB [[.11.MeHnnaeneena.
Crpoenue aToma.
7 Tema 7. CtpoeHue BelecTna. 7 1
8 Tema 8.IloBTOpeHune kypca xumuu 8 Kjacca 3
Uroro: 68 4 6

OcHoOBHOe coiepKaHue MPorpaMmMbl 8 Kiaace

(2 yaca B Hees110; Bcero 68 yaco)




Tema 1. «<OcHOBHBIE TIOHATHS XUMHHU (YPOBEHb aTOMHO- MOJIEKYJISIPHBIX MpeacTaBeHunii)» (20 yacos)

IIpenmer xumuu. XUMHS KaK 4YacThb €CTeCTBO3HaAHUA. BemiectBa WM mX cBoucTBa. MeToanl NO3HAHUS B XHUMUMU:

HaOmoieHne, skcnepuMenT. [Ipuembl Oe3omnacHoil paboTsl ¢ 000pya0BaHUEM U BenlecTBaMu. CTpoeHHe IIaMeHU

Yucteie BemiectBa u  cMecd. CrnocoObl OYHCTKM —BEIIECTB: OTCTaMBaHUE, (UIBTPOBAHUE, BbIIAPUBAHHUE,
Kpucmanmuzayusi, oucmunnayus. PU3NUEeCKHe U XUMHYECKHUE SIBICHHS. XUMUYECKHE peakuud. [Ipu3Hakum XMMHUYECKHX
pEeaKUUi U yCIIOBUS BOSHUKHOBEHUS U TEYEHUSI XUMUYECKUX PEaKIU.

ATOMBI, MOJIEKYJIbI U MOHBI. BeliecTBa MONEKYIAPHOTO U HEMOJIEKYIISIPHOTO cTpoeHus. Kpucrammmdeckue u amopdHbie
BenlecTBa. Kpucraumueckue pelmeTrkd: WOHHAs, aTOMHas M MOJEKYJSIpHas. 3aBHCHUMOCTb CBOWCTB BELIECTB OT THIIA
KPUCTAIMYECKOW pemieTku. lIpocTeie M clnokHbIe BemecTBa. XUMHUYECKUU AJIEMEHT. MeTaiuibl U HEMETaulbl. ATOMHas
earuHuua Maccbl. OTHOCHTENBHAS aTOMHAs Macca. S3bIK XUMUH. 3HAKH XUMUYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BenlecTBa. Xumuyeckue (opmynsl. OTHOcHTENbHAs MOJIEKYJspHas Macca. KauecTBEeHHBbI M KOJIMYECTBEHHBI COCTaB
BeliecTBa. Beruncnenue no xumudyeckum ¢popmyinam. MaccoBast 107151 XMAMHUYECKHX JIEMEHTOB B CIIOKHOM BEIIIECTBE

BanenTHOCTh XUMHUUYECKHX 3JIEMEHTOB. Onpe/ielieHre BAJIEHTHOCTH 3JIEMEHTOB MO0 (hopMysiaM OMHApHBIX COEIMHEHH.
CocraBiieHue XUMUYECKUX (POPMYJI IO BAJIEHTHOCTH.

ATOMHO-MOJIEKYJIIpHOE Y4eHHE. 3aKOH COXpaHeHMs Mmacchl BemiecTB. JKu3Hb m gestensHocTs M.B. JloMoHOCOBa.
XHAMUYECKUE YPaBHEHUSA. TUIIBI XUMAYECKUX PEAKIUN

IIpakTHyeckue padoOThI:
e [IpaBuna TexHUMKH O€30MACHOCTH MpU pabOTe B XUMHUYECKOM KaOuHeTe. 3HAKOMCTBO C J1aOOpaTOPHBIM

000pyI0BaHHUEM.



e (Ouuctka BanH3H€HHOﬁ HOBapCHHOI;'I COJIN.

Pacuernsble 3agaumn.
Brruncnenre oTHOCUTENBHOM MOJIEKYJISIPHON Macchl BeliecTBa 1o Gopmyse. Briuncienre MaccoBo 0 3JI€MEHTa B

XUMHUYECKOM COCJIMHEHUH. Y CTAHOBJIEHUE MPOCTEHIel (popMyIibl BEIIECTBA 10 MACCOBBIM JIOJISIM AJIEMEHTOB. Bhruncienus
M0 XUMHYECKUM YPaBHEHMUSIM MacChl HMJIM KOJMYECTBA BEIIECTBA MO M3BECTHOM Macce WM KOJUYECTBY OJIHOTO U3
BCTYNAIOIINX WUJIM MOTYYaIOIIUXCS B PEAKIIUU BEILIECTB.

Tema 2. «Kucaopoa. Bogopon» (8 yacoB).

Kucnopon. Haxoxnenue B mpupone. [lomydaenne kuciopoaa B 1ab0opaToOpry U IPOMBITIUICHHOCTH. DU3HUECKHUE U
XUMUUYECcKue cBoMcTBa kucioposa. [Ipumenenue kuciaopoaa. KpyroBopot kucnopoja B ipupoje. O30H , aJuIOTPOIHs
kuciopoaa. Bo3ayx u ero cocraB. 3anura aTMOC(EpHOro BO3/lyXa OT 3arpsi3HEHUN.

Bonopon. Haxoxnenue B npupoje. Ilomydenue Bogopoaa B 1abopaTopuu U npombiniieHHocTH. Gusnueckue u
XUMUYECKHE CBOMCTBA Bogopoaa. Bogopon — BocctanoButens. Mepbl 6€30MacHOCTH MPU pabOTe ¢ BOJOPOIOM.
[Ipumenenune Bomoposa.

Tema 3. «Bona» (7 yacoB).

Mertopp! onpenenenus cocTaBa BOIbl — aHaIU3 U CUHTe3. PU3NUYECKHE U XUMUYECKHUE CBOWMCTBA BOAbL. Bona B mpupozae
¥ COocOOBI €e OUMCTKU. Adpalins Boabl. XUMHUYECKUEe cBoWicTBa BoAbL. [Ipumenenue Boasl. Bona — pactBopurerns.
PactBopuMocTh BeniecTB B Boje. OnpenesieHrne MacCOBOM JOJIM paCTBOPEHHOIO BEIIECTBA.

Tema 4. «KoimyecTBeHHbIE OTHOIIEHUsI B XUMUW» (5 9acoB).
KonmnuaectBo BemectBa. Mosb. MonsipHast macca. 3akoH ABorazipo. Mossipabiit 00beM razoB. OTHOCHUTENbHAS

IJIOTHOCTH Ta30B. OOBEMHBIC OTHOIIICHUS Ta30B IIpHU XUMHNYCCKHUX PCAKIUAX.



Tema 5. « BaxHelilmme Kiacchbl HEOPraHMYeCKUX coequHeHui» (11 yacon).
Oxkcujibl: coctaB, kiaccuduxaius. OCHOBHBIE U KUCIOTHBIE OKCU bl HoMeHkaTypa okcu10B. Guznueckue u
XUMUYECKHE CBOMCTBA, MOJTy4eHNEe, TPUMEHEHNE OKCHIOB.

Tunpokcunsr . Knaccudukanus ruapokcunoB. OcHoBanus. Cocras. l]enoun u HepacTBOpUMBIC OCHOBAHHS.

Homenxkiarypa. @u3ndeckue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. Peaknus Heritpanusauuu. [lonyuenue. [Ipumenenue.
AmpoTepHbIe OKCUABI U THIPOKCUIBI

Kucnotsl: coctaB, kinaccudukainus 1 HoOMeHKJIaTypa. Ou3ndeckue u XMMUYECKUEe CBOMCTBA KUCIIOT. BhITECHUTENbHBIM
P METAIIIOB

Conu: cocraB, knaccupukanus U HOMeHKIaTypa. Pu3ndyeckue 1 XMMUUECKHE CBOMCTBaA coneld. PacTBopuMocTs cosneli B
BOjIe. XUMHUUECKHE CBOMCTBA COJIEH CIIOCOOBI mojyueHus conenl. [Ipumenenue comneit

I'enernueckas cBsI3b MEXAY OCHOBHBIMHU KJIACCAMU HEOPraHUYECKUX COCIAUHEHUM.

Tema 6. «[lepuoauyeckuii 3aK0H ¥ NePUOANYECKAS CUCTEeMA XUMHUYecKUX dj1eMeHToB J[.U.MeHnaeseeBa.
Ctpoenue aTomay (7 4acoB).

[lepBoHavabHbIE MONBITKY KJIACCU(PUKALNN XUMUUECKUX 3JIeMeHTOB. [loHATHE 0 rpynmax CXOAHBIX 3JIEMEHTOB.
EcrecTBeHHBIE cCeMENCTBA IEIIOYHBIX METAJUIOB U rajoreHoB. biaropoiHsie rasbl.

[leproanueckuii 3akoH . . Menaeneesa. [lepronnyeckast cucteMa Kak €CTECTBEHHO-Hay4Has KJIacCU(pUKaLUs
XUMUYECKUX JIeMEHTOB. TabnuuHas ¢opMa npeacTaBieHus KiacCupUKaIsa XUMUIECKUX 1eMeHTOB. CTPYKTypa TaOIHIIbI
«ITepuognueckas cucrema xumudeckux sneMenToB [[. . MenneneeBa» (kopotkast hopma): A- u b- rpynisl, neprobl.

DU3NYECKHUM CMBICT TTOPSKOBOTO AJIEMEHTa, HOMEepa Mepuoia, HomMepa I'pyIbl (711 2JIEMEHTOB A -TpyIIII).



CtpoeHue aroma: siIpo U JEKTpoHHass 000104uka. CocTaB aTOMHBIX sJIep: MPOTOHBI U HEUTPOHBL. M30TOMBI. 3apsin
aTOMHOTO f]Ipa, MacCOBOE YHCIIO, OTHOCUTENIbHASI aTOMHas Macca. CoBpeMeHHast (GOpMYTUPOBKA MOHITHUS «XUMUYECKHM
DJIEMEHT.

DneKTpoHHAsI 000JI0UKA aTOMA: TIOHATHE 00 YHEPTETUUECKOM YPOBHE , €70 €eMKOCTH. 3aIllOJIHEHUE YJICKTPOHHBIX CIIOEB Y
aToMa 3JIEMEHTOB MEPBOr0 — TPeThero nepuoAoB. CoBpeMeHHast POPMYIUPOBKA MEPUOJUYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayuneie qoctmxkenus .M. Menneneea : ucpaBieHue OTHOCUTEIbHBIX aTOMHBIX
Macc, MepeCTaHOBKM XMMHUUYECKUX 3JIEMEHTOB B ITepuoandeckoil cucreme. JKusnp u nedarenbHoctsh J. M. Menaeneesa.

Crtpoenue atoma. CoctaB aTOMHBIX siiep. DNeKTpoHbl. M30Tonbl. CTpOEeHHE 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBBIX
20 snemeHTOB nepuoguyeckon cucremsl J. 1. Menaeneena.

JIaﬁopaToprle onbIThI. B3auMmojeiicTeue I'mApOKCHIa IMHKA C PaCTBOPpaMH KHUCIIOT U IIEI0YEH.

Tema 7. « CTpoenue BeniectBa » (7 4acoB).
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIeMEHTOB. OCHOBHBIE BUIbl XUMHUECKOM CBA3U: KOBAJICHTHAS! HETIOJSIpHAs,
KOBaJICHTHAs TIOJISIpHAsi, MOHHAsl. BaJIeHTHOCTH 2JIEMEHTOB B CBETE AJIEKTPOHHOU Teopuu. CteneHb okucienus. [Ipasumna

ONpeACIICHUA CTCIICHU OKUCJICHUA 3JICMCHTOB.

Tema 8. «IloBTOpenue kypca xumun 8 kiacca» (3 yaca).

Tunbl PaCY€THLIX 3aaa4:
1. Brraucnenue MmaccoBoi JO0JIM XUMHYCCKOI'O 3JICMCHTA I10 (bOpMyjle COCANHCHMSI.
Ycemanoesnenue leOCﬂ’l@lZW@lZ d)OpMy]Zbl eewecmea no mMaccoesvim O0JISIM XUMUUECKUX DNeMEHMO8.



2. Bbruucnenust o XMMUYECKUM YPABHEHHSIM KOJIMYECTBA, 00bEMa, MacChl BEUIECTBA MO KOJIMYECTBY, O0BEMY,
Macce peareHTOB UM IPOJYKTOB  PEaKLUU.

3. Pacuet MaccoBoii 1011 pacCTBOPEHHOT'O BEIIECTBA B paCTBOPE.
IIpumepHbIe TEMbI MIPAKTUYECKUX PA0OOT:
1. JlabGopatopHoe oOopymoBaHWe W TIpueMbl oOpaimieHus ¢ HuUM. [IpaBuna Oe3zomacHOW PadOThl B XMMHYECKOM
1ab0opaTopuH.
2. OuucTka 3arpsI3HEHHON MOBaPEHHOM COJIN.
3. [Ipu3Haku NpoTeKaHUsI XUMUYECKUX PEAKIUH.
4, [Tonydyenue KucIopoaa v U3y4eHUe ero CBOMCTB.
S, Ilonyyenne BOIOpOa U U3y4EHHUE €TI0 CBOWCTB.
6. [IpuroTtoBieHune pacTBOPOB C OMPEICIEHHON MacCOBOM JI0Jiel paCTBOPEHHOI'O BEIIECTBA.
7. Pemmenue sxcrnepuMeHTanbHbIX 3a7a4 1Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUUYECKUX COCTUHEHUIN.
9 ki1acc
Ne i/t Pa3znesnnl nporpaMmmel KoanuectBo | KosimuecTBo KouunuecTBo
4acoB KOHTPOJILHBIX | MPAKTHYECKHUX
padort padort
1 Tema 1. MHoOroo0pasue XMMHUYECKUX 15 1 2
peaxkiui
2 Tema 2. MHOroo6pasue BeIecTB 43 2 5
3 Tema 3. Kpatkuii 0630p BaxkHEUIITHX 10
OpPraHNYECKUX BEIICCTB
Uroro: 68 3 7

OcHoBHOe cojiep:kaHue NporpaMmbl 9 Kiacc

(2 yaca B Hees110; Becero 68 yaco)



Tema 1. «MHorooo6pasue xuMmuieckux peaxkumiin» (15 yacos).

Krnaccudukaims XMuMUYECKUX PEeaKIN: PeaKiui COeTUHEHHS, PA3IOKEHUs, 3aMeleHns, ooMeHa. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH. OKI/ICHI/ITeJ'IB, BOCCTAHOBHUTCIIb, ITPOLCCCHI OKUCJICHUSA U BOCCTAHOBJICHUS. CocraBieHue
ypaBHeHI/If/'I OKHCIHNTCIIbHO-BOCCTaHOBHUTCIBbHBIX peaKuHﬁ C IOMOIIBIO MCTOAA SJICKTPOHHOI'O OanaHca.

TemmoBbie 3P hEKTH XUMHUYECKUX PEAKIUA. IKIOTEPMUUECKUE U SHTOTEPMUIECKHUE PEAKIIUH. TEePMOXUMUIECKUE

ypaBHEHUs. Pacy€Thl 0 TEPMOXUMHUYECKUM YPaBHEHUSIM.

CKOpOCTh XUMHUUYECKUX peakinii. @akTOphl, BIUSIONINE HA CKOPOCTh XUMUYECKUX peakiuil. [lepBoHavanbHOe

MpCaCTaBJICHUC O KATAJIN3C.

Oo6parumble peakiuu. [loHsaTHE 0 XUMUYECKOM pPaBHOBECHH.

XHUMHYECKUEC PCAKIIMH B BOAHBIX PACTBOPAX. 3H€KTpOJ’II/ITBI N HCOJICKTPOJINTHI. HMonbl. KaTnOHBI 1 aHUOHBI. FI/II[paTHaSI

TEOPUsL pACTBOPOB. DIEKTPOIUTAUECKAS] AUCCOUUAIUSA KUCIOT, OCHOBAaHUI
u coiieid. Cnabple U CHIIbHBIC JICKTPOIUTHI. CTEIeHb TMCCOIMAITUH.

Peakiiuu noHHOr0 oOMeHa. Y cjIoBHsI TE€UEHUsI peaKIiii HOHHOTO 0OOMEHa /10 KOHIIa. XMMUYECKHE CBOMCTBA OCHOBHBIX

KJIACCOB HEOPTaHUYECKUX COSAUHEHUHN B CBETE MPEACTABICHUIN 00 AIEKTPOIUTHICCKON TUCCOIMAIIMN M OKUCITUTEITHHO -
BOCCTAaHOBHUTEJIbHBIX PEAKIIMSIX.
[TonsiTHE O THAPOIA3E CONEN.

JdemoHcTpanum:



[Ipumepsl 3K30- U SHIAOTEPMUUECKUX peaklnil. B3anmoaencreue HMHKA C COJITHOM M YKCYCHOM KHCJIOTOM.
B3aumoseiicTBrie rpaHyIMpOBaHHOTO IMHKA U IIMHKOBOM TMBUTH € COJISIHOM KucnoToi. Bzaumoneiicteue okcuna meau (1) c
CEpPHOU KMCIIOTOW pa3HOM KOHLUEHTPALUH MPH Pa3HBIX TEMIIEPATYpax.

['openue yriisi B KOHUEHTPUPOBAHHOW a30THOM Kuciore. ['opeHue cepbl B pacmiaBiieHHON cenutpe. Mcnbitanue
PacTBOPOB BEILIECTB HA JIEKTPUUECKYIO TPOBOAUMOCTD. [[BUKEHNE HOHOB B AJIEKTPUYECKOM TIOJIE.

IIpakTnyeckue padorbi:

e lI3ydyeHue BIUSHUSA yCIOBHUI MPOBEACHUS XUMUUECKON PEAKIIUH HA €€ CKOPOCTb.
e PenieHue SKCIEpUMEHTANIBHBIX 33724 10 TeMe «CBOMCTBA KHUCIIOT, COJIEM U OCHOBAHHM KaK AJIEKTPOJIUTOBY
o JlabopatopHbie onbIThl: Peakiinu oOMeHa MeX 1y pacTBOpaMu JIEKTPOJIUTOB
Pacuernbie 3axa4u: BeruuciaeHus 10 TEPMOXUMHUYECKUM YPAaBHEHHUSIM PEAKIIHAM.
Tema 2. «MHorooopa3sue BemecTB» (43 yaca).

Hemerauusbl. [anorensl. [lonoxeHne B nepruou4ecKor CUCTEME XUMHUYECKUX AJIEMEHTOB, CTPOCHUE UX aTOMOB.

Haxoxnenue B npupoae. Pusznueckue 1 XMuMUYECKUE CBOMCTBA I'aJIOT€HOB.
CpaBHUTENbHAS XapAaKTEPUCTHUKA TaJIOreHoB. [losrydeHre u npuMeHeHHe rajnoreHoB. Xiop. Ou3ndecKkue 1 XuMHYECKHe
cBoricTBa xjopa. [Ipumenenue xsopa. XinopoBoaopoa. duszndeckue cBorictBa. [lonyuenune. CossgHas KUCIOTA U €€ COJIU.

KauecTBenHas pcaKkuys Ha XJIOPHUA-UOHBI. Pacrnio3naBanue XJIOpHU 0B, 6pOMI/II[OB, HOAN0B.

Kucnopon u cepa. [TonoxxeHue B NEpUOANIECKON CUCTEME XUMUYECKHUX AJIEMEHTOB, CTpOEHUE nxX aTomMoB. Cepa.
Ausmmorponus cepbl. Duznueckue u xumMudyeckue cporictea. Haxoxnenue B npupoae. [Ipumenenne cepsl. CepoBOIOPOI.

CepoBonopoanas kuciora u e€ conu. KauecrBeHnas peaxius Ha cynbpua-uonsl. Oxcun cepoi(1V). Ouszndeckue u



xumuueckue cBoiictpa. [Ipumenenue. CepHucras kuciaora u e€ conu. KauecTBeHHas peakuus Ha CyiabQUT-UOHBL. OKcu
cepoi(VI).

Cepnas kuciota. XUMHUYECKUE CBOMCTBA pa30aBICHHON U KOHLIEHTPUPOBAHHOM CepHOM KHCIOThL. KauecTBeHHast
peakius Ha cyb(paTnoHbl. XUMHUUECKHE PEaKIiH, JISKAIUE B OCHOBE MOJIYUYE€HUs CEPHON KHUCIOTHI B TPOMBIIIJICHHOCTH.
[IpumeHenune cepHON KUCIIOTHI.

Aot u pocdop. IlonoxkeHnue B nepuoguueckon CUCTEME XMMHUUECKHX JIEMEHTOB, CTPOEHHE X aTOMOB. A30T,

du3nueckre 1 XMMUYECKUE CBOWCTBA, MOIy4eHHe U npuMeHenne. KpyroBopor azora B

npupoge. AMmuak. @u3ndecKue 1 XUMHYECKUE CBOMCTBA AMMUAKa,

noiy4yeHue, npumeHenune. Conu aMMoHMsl. A30THast KUciaoTa U €€ cBoiicTBa. OKUCIIUTENbHBIE CBOWCTBA a30THOM
kucnoThl. [lomydenne a30THOM KUCIOTH B T1a00paTopun. XUMHUYECKHE PEakIiy, JISKAIUE B OCHOBE TOTYYCHHS a30THOM
KHCJIOTHI B TPOMBINUIEHHOCTH. [IpumMenenue a3oTHON KucaoThl. CoM a30THOM KUCIIOTHI M UX IPUMEHEHUE. A30THbIE
ynoopenusi. ®ochop. Amtorponus dhochopa. Puznueckrue u xumudeckue cBoicta pocdopa. Oxcun pochopa(V).
®dochopnas kucnora u e€¢ conu. Dochopubie ynodpeHus.

Yraepoa v kpeMmHuid. [looxkenne B nEpuoANIECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHUE UX ATOMOB. Y TJIEPO/I.

Amnnorponus yriepoja. @uznyeckre 1 XuMUYECKHe CBOMCTBA yriiepojia. AJcopOius. YTapHblil ra3, CBOMCTBA U
(bu3HOIOrNYecKoe NeUCTBUE HA OPTaHU3M. Y TJICKHUCIIBIN Ta3. YTonbHas KuciaoTa u e€ conu. KadecTBeHHas peaknus Ha
kapOoHaT-uonsl. Kpyroopot yriaepoza B npupojae.Opranndeckue coenunenus yriepona. Kpemuuit. Oxcun kpemuusa(IV).

Kpemuuesas kucnora u e€ conu. Crekno. LlemeHr.



Metasibl. [lonoxeHrne METAILIOB B IEPUOJIUYECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOCHHE UX AaTOMOB.
Merannnyeckas cBsi3b. OU3nUecKue CBOMCTBA METALIOB. Psi/l akTUBHOCTH METAUIOB (DJIEKTPOXUMUUYECKUI PsJl HAMIPSIKECHU N
MeTaJUI0B). XMMHUUYECKHE CBOMCTBA MeTaioB. O01re cnocoObl mojiydeHus: MeTauioB. CrijlaBbl METAJIJIOB.

[llenounkie MeTaiuibl. [lonoxeHne METOYHBIX METAJIOB B IEPUOJIUIECKON CUCTEME, CTPOCHUE UX aTOMOB.

Haxoxnenne B npupoge. duzndecknue 1 XMMUYECKUE CBOMCTBA IICIIOYHBIX METAIIOB. [[pMeHeHne 1IETOYHBIX METAILIIOB U
WX COSIUHEHUMU.

IllenoyHo3eMebHBIC MeTa/lIbL. [10T0KEeHNE 1I€I0YHO3EMENILHBIX METAJJIOB B HCpHOI[H‘IGCKOﬁ CUCTEMCE, CTPOCHHEC HUX

atoMoB. Haxoxxaenue B npupojae. Maruuii u KajbIuil, UX BaKHeHe coequHeHus. JKECTKOCTh BOBI U CIIOCOOBI €€
YCTPaHECHUSI.

AmoMuHuid. [TomoxeHne antoMUHAS B IEPUOIMYECKON CUCTEME, CTPOEHUE €ro aroMa. HaxoxaeHnue B npupoe.
dusnyueckre 1 XuMUYECKUE CBOMCTBA amtoMunusl. [I[pumenenue amroMunaus. AMGOTEpHOCTh OKCHJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso. [lonoxxenue xkeie3a B IEPUOAUUECKON cCUCTEME, CTpoeHue ero aroma. Haxoxaenue B npupone. usznueckue u
XMMUYECKHE CBOMCTBA Kelle3a. BaxkHeilme coeMHeHus Kele3a: OKCHIbL, TuIpokcu bl U conu xkene3a(1l) u sxeneza(Ill).
KauectBennbie peakunu Ha nonsl Fe2+ u Fe3+ .

JdemoHncTpanum:

PusnuecKkue cBOKCTBa rajnoreHoB. [loaydeHne XJI0poBOIOPO/Ia U paCTBOPEHUE €T0 B BOJE. AJIOTPOITHbBIE

Moaudukanuu cepbl. OOpa3Lbl IPUPOIHBIX CYIbPUIO0B U cyb(paToB. [lonyueHne aMMuaka U ero paCTBOPEHHE B BOJIE.

O3znakomiieHre ¢ 00pasiamMu MPUPOIHBIX HUTPATOB, (hochaToB



Mojenu KpucTaJuIMueCKUX PeMETOK aMas3a U rpagura. 3HaKOMCTBO € 00pa3liaMy MPUPOIHBIX KapOOHATOB U
CHJIMKATOB 3HAKOMCTBO C 00pa3laMy BaKHEHIINX COeAMHEHUN HATPUsl, Kalusl, IPUPOIHBIX COCIUHEHUM KaJbIus, pyJaMu
xKenesza, COSAUHEHUSIMU aIIOMUHUS. B3anMmoelcTBrEe NIEIOYHBIX, HIEIOYHO3EMENIbHBIX METAIIIIOB M AIFOMUHUS C BOJIOH.
Cixkuranue xeie3a B KUCIOPOJE U XJIOpE.

IIpakTH4eckue padoThI:

e [lomydeHue COIAHON KHCIIOTHI U U3Y4YEHHUE €€ CBOMCTB.

e Pemenne skcnepuMeHTaIbHBIX 33a4 110 TeMe «Kucnopon u cepay

e [lomyueHne aMmmMuaka U U3y4eHHUE €ro CBOMCTB.

e [lomyuyenue oxcuaa yriepoaa (IV) u usydenue ero cBoiicts. PacrioznaBanue kapOoOHATOB.
Pemienne 3xcnepuMEeHTAIBHBIX 32124 10 TeMe «MeTalIbl 1 UX COeJMHECHUS.
JlabGopaTopHbie ONBITHI:

e BriTecHeHue rajoreHamMu Apyr Apyra U3 paCTBOPOB UX COCAMHEHUH.

e KauectBennsie peakiuu cyinbQua-, CyiabGuT- U Cyiab(haT- HOHOB B PaCTBOPE.

e (O3HakoMJIeHHE ¢ 00pa3aMu cepbl U €€ MPUPOAHBIMU COSTUHEHUSIMHU.

e B3saumonaeucTBHe COJIEN aMMOHHMS CO IIEITIOYAMMU.

e KauecTBeHHbIE peakliny Ha KapOOHAT- U CHIIMKAT- HOHBI.

e KauecTBeHHas peakiys Ha yrJIEKUCIIbIN ra3.

e U3yuenue oOpa3uoB MeTaioB. B3auMozeiicTBue METAIIIOB C pacTBOPaMU COJIEH.

e (3HaKOMJIEHHE CO CBOMCTBAMHU U MPEBPAILICHUAMH KapOOHATOB U THIPOKapOOHATOB.



e [lonmydyeHue ruIpOKCUAA AIFOMUHUS U B3aUMOJIEUCTBHE €T0 ¢ KUCIOTaMU U 1iesodaMu. KauecTBeHHbIE peakuu
Ha noHbl Fe2+ u Fe3+

PacyerHble 3a1a4un:

Bbluucienusi 1o XMMUYECKUM YPABHEHHSIM MAacChl, 00bEMa MM KOJIMYECTBA BELIECTBA OJTHOTO U3 MPOAYKTOB PEaKIINU
10 Macce UCXOJHOTO BEIECTBA, 00bEMY HIIM KOJIMYECTBY BEUIECTBA, COACPIKAILETO OMPEACIEHHYIO T0JII0 PUMECE.

Tema3. «KpaTknii 0630p BaskHeHIINX opraHuveckux BemecTB» (10 yacos).

[Ipenmer oprannyeckoi xXumuu. Heopraumueckue U OpraHMuecKue COeJMHEHN. Y TJIepo/l — OCHOBA KU3HU Ha 3eMJle.

Oco00eHHOCTH CTpOEHUS aToMa yriiepo/ia B OPraHuueCKUX COSAMHEHUSX.

YrneBogopoasl. IIpenenbHble (HAChIIEHHBIE) YIIEBOIOPOALl. MeTaH, 3TaH, MPoIaH — MPOCTEUIINE PEACTABUTENN

IpeACNIbHBIX YIIIeBOI0P010B. CTPYKTYpHBIEC (POPMYIIBI YIIIEBOI0POAOB. ["'OMONOrnuecKuil psij mpeaebHBIX yIIeBOAOPOIO0B.
I'omonoru. ®u3nyeckue 1 XUMUYECKUE CBOMCTBA MPEIENIbHBIX YTIIEBOIOPOAOB. Peakiiuu ropenus u 3amenienns. Haxoxnaenue
B MIPUPOJIE TIPEICIBHBIX YII€BOA0POAOB. [IpMeHeHne MeTaHa.

HenpenenbHble (HEHACBIIICHHBIC) YIIEBOAOPOAbl. DTUJICHOBBIN PsiJl HETIPEASIbHBIX YIIIEBOAOPOAOB. JTUJICH.

du3nyecKrne U XMMUYECKHUE CBOMCTBA 3TuieHa. Peakuus npucoennHenns. KauecTBeHHbIE
peakuuu Ha stuiieH. Peakuns nonmumepusanuu. [lomuatrnen. llpumenenne >Tunexa.
ALIETUIICHOBBIN Psii HEMPEAEIbHBIX YIIIEBOJOPOIOB. ALICTUIIEH.
CaoiicTBa aneruiieHa. [lpumenenue aneruieHa.

[Ipou3BOIHBIC YITI€BOAOPOIOB. KDEITKI/Iﬁ 063013 Opra°Hn4CcCKmMx




COCIMHEHMI: OJHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUIICHTIIUKOIIb, TIIULEPUH),
KapOOHOBBIC KUCIOTHI (MypaBbUHAs, YKCYCHAs), CIIOXKHBIC d(PUPBI, )KUPBI, YIICBOABI (TIHOK03a, Caxapo3a, KpaxMal,
1EJIII0JI03a), aMUHOKHUCIIOTHI, Oenku. Posb

OEJIKOB B OpraHu3Me.

[ToHsiTHE O BEICOKOMOJIEKYJISIPHBIX BenlecTBax. CTpyKTypa NOJIMMEPOB: MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO,
cTeneHp nosmMepusauuy. [lonu3THIiIeH, TOJUITPONIUIIEH, O BUHIIIXJIOPH/I.

JdeMoHcTpanuu:

Monenu MoeKys OpraHM4ecKuX coequHeHu. [ 'opeHne yrieBogopo10B U 0OHapyKeHUE POAYKTOB UX TOPCHHUSL.
KauectBeHHas peakuus Ha 3TwiieH. [loiydeHne stuneHa. PacTBopeHre 3TUI0BOroO criupTa B Boje. PacTBopenue riaunepruHa B
Boze. [lomydyenue u cBoricTBa yKCYCHOM KUCIOTHI. MccnenoBanne CBOMCTB )KUPOB: PACTBOPUMOCTB B BOJE U OPraHUYECKUX
pactBoputensax. KauecTBeHHbIE peakIK Ha IIII0K03Y U Kpaxmai. O3HakoMiieHHe ¢ 00pa3laMu U3JeIui U3 MOJUITHIICHA,

IMOJIMITPOITUJICHA, IMOJIMBUHUIIXJIOPHU/IA.

3.TEMATHYECKOE IINTAHUPOBAHHUE C YYETOM ITPOT'PAMMBI BOCITMTAHUSA

8 KUIIACC
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BO
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Tembl

Koin-
BO
4aCOB

OcHOBHbIE BUIBI 1€ATEIBHOCTH 00yUaronmxcs (Ha ypOBHE YHHUBEPCAIbHbBIX
y4eOHBIX J1€H CTBUIA)

OcHOBHEIE
HaIpasJe
HHUSA
BOCIIUTATE
JIbHOM
IESITENHHO
CTH




Ocnoenvie
HOHAMUSA
xumuu

(yposenv
amomno-

MONEKYIAPHBIX
npeocmaeienu

i)

ol

[IpeameT xumMuu. 20
OCHOBHBIE ITOHIATHS

XUMUHU

Kucnopon. Bonopon 8
Bopna. PactBopsl 7
KomuuectBennsnie 5
OTHOLLEHUS B XUMUU

OCHOBHBI€E KJIaCCHI 11

HEOPraHUYECKUX
COEMHEHUN

Paznuuate npeaMeTsl U3y4eHUs €CTECTBEHHBIX HaYK.

HabmonaTh cBolCcTBA BELIECTB U X U3BMEHEHHUE B XO/1€ XMMHUYECKUX
peaknuii. Y4uTbcsi MpOBOAUTh XUMHUECKUN dKkcriepuMeHT. CobioaaTh
MpaBHJIa TEXHUKU OE€30MaCHOCTH.

Oxka3bIBaTh NEPBYIO NOMOLIb IPU OTPABJIEHUAX, 0KOTaX U TPaBMax,
CBSI3aHHBIX C PEAKTHBaMH U JJAOOPaTOPHBIM 000PYI0BaHNEM. 3HAKOMHUTHCS C
1abopaTopHbIM 000pyIO0BaHUEM. 3ydaTh CTpOEHUE JIAMEHH, BBIABUTAs
TUIIOTE3Bl U TPOBEPSASI UX IKCIIEPUMEHTANIbHO. PaznmuyaTh MOHATHS «HUCTOE
BELIECTBO» U «CMECH BEILIECTBY. YMETh pa3feiiATh CMECH METOAAMMU
OTCTauBaHMUs, (UIBTPOBAHUS U BhIIAPHBAHUE.

Paznuuate ¢pusnueckue u xumuueckue sBiieHus. Onpenenarb Npu3HaKu
XUMUYECKUX peakiuii. Habmomats cBolicTBa BEIIECTB X U3MEHEHUS B
XOZ1€ XUMUYECKHUX peakiuil. DUKcupoBaTh B TETpaau HaOIr0daeMble
IIPU3HAKU XUMUYECKUX PEAKLUH.

Paznuuate NOHATUSA «aTOM», «MOJIEKYJIa», KAOHY, «IIIEMEHTapHbIE
4aCTULBD.

Pa3nmmuaTe NOHATHS «BELIECTBA MOJIEKYJIIPHOTO CTPOEHHUSD» U «BELIECTBA
HEMOJIEKYJIIPHOTO CTPOEHUSD.

DopMyIMpoOBaTh ONpPEAEICHUE TOHATHS «KPUCTAININYECKUE PEIIETKI.

OOBACHATH 3aBHCUMOCTh CBOWCTB BELIECTBA OT THUIA €r0 KPUCTAJUTMYECKOM
peleTKu. Pa3nuyaTs NOHATHS «XUMUYECKUN 3JIEMEHT.

OnpenenaTs OTHOCUTENBHYIO ATOMHYIO MacCy 3JIEMEHTOB U BaJIE€HTHOCTb
COEIMHEHUH 1 BaJICHTHOCTb 3JIEMEHTOB B OMHAPHBIX COEANHEHUSAX .
Onpenenars cocTaB MPOCTEHIINX COEAUHEHUN IO UX XUMUYECKUM
dbopmyam.

CocraBnsaTh HopMysibl OMHAPHBIX COEIMHEHHH 10 N3BECTHOMN BaJIEHTHOCTH
JJIEMEHTOB.

N300paxarh npocTelIne XMMHUUECKHE PEAKIIMK C TOMOILBI0 XMMHYECKUX
YpaBHEHHI
Pa3nuyath NOHATHS HHACKC U «KO3(PPHULHMEHT»; «CXeMa XUMHYeCKOH
peaKkLMKU» U «ypaBHEHUE XUMHUUYECKON peaKum.

PaccunThIBaTh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO Maccy 1o GpopMmysiam
BeleCTB. PacCUnTBIBaTh MaCCOBYIO JOJII0 XUMUYECKOIO AIEMEHTA B
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COEJIMHEHHH.
YcTanaBnmBath mpocTeiiimue (GopMyIibl BEIIEeCTB IO MaCCOBBIM J0JSM
JJIEMEHTOB.

[Tonp3oBaThCs MHPOpPMAIUEH U3 IPYTUX UCTOYHUKOB JJISl ITOAT OTOBKHU
KpaTKUX COOOIIeHUH. | 0TOBUTH Mpe3eHTaluu o TeME.

HccenenoBath cBOMCTBa M3ydaeMbIX BellecTB. HaOmonats pusnueckue
IIPEBPALLECHUS U3y4aEMbIX BEILECTB.

Pacro3sHaBaTh ONBITHBIM yTEM KUCIOPO.

OnuceiBaTh XUMHUYECKHE PEaKIINU, HAbI0aeMble B X0Oe
JEMOHCTPALIMOHHOTO U JIAOOPATOPHOTO SKCIIEPHUMEHTA.

JlenaTb BBIBOJbI U3 PE3YJIHTATOB IPOBEAEHHBIX XMMHUYECKUX OIBITOB.
Y4acTBOBaTh B COBMECTHOM OOCYX/I€HUHU PE3YJIbTATOB OINBITOB.
Oka3pIBaTh NEPBYIO OMOIB IIPU OTPABJIEHUAX, 0XKOrax U TpaBMax,
CBSI3aHHBIX C PEAKTHBAMM U JJAOOPAaTOPHBIM 000PYLOBAHUEM.

CoctaBnars GOpMYIbl OKCHIOB IO U3BECTHOM BaJI€HTHOCTH AJIEMEHTOB.
3anuceiBaTh NPOCTEHIINE YypaBHEHU XUMUYeCKUX peakuuid. [Tonb3zoBaThcs
uH(pOpMaIUel U3 IPYruX UCTOYHUKOB JIJISl TOATOTOBKU KPATKHX
CO00IIeHUH.

Habmonath ¢pusnueckre 1 XMMHUYECKH € TPEBPALLICHUH H3ydaeMbIX BEIECTB.
BrruuciaTe MaccoByIO 10J110 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, MACCy
pPacTBOPEHHOIO BEIIECTBA U BOABI JIs1 MPUTOTOBJIEHUS pacTBOpa
ONpeaenEHHON KOHIIEHTPAaluU. ['0OTOBUTE PaCTBOPHI C ONpEeAEIEHHON
MacCOBOM 10J1€ pacTBOPEHHOIO BELIECTBA,

WCIIOJIb30BaTh BHYTPU U MEXKIPEIMETHBIE CBSI3U.

PaccunThiBaTh MOJIIPHYIO MacCy BEILECTBA, OTHOCUTEIBHYIO IIJIOTHOCTh
razos.

Bbraucnsath mo xumMudeckuM GpopMysiaM U XUMHUYECKUM YpaBHEHHUSIM Maccy,
KOJIMYECTBO BEIIECTBA, MOJSIPHBIN 00BEM O U3BECTHOU Macce, MOJSIPHOMY
00BbEMY, KOJIMYECTBY OJHOTO U3 BCTYMAIOLIMX WIH MOTy4arOIIUXCs B
peaKIMU BelecTB. Borunucasite 00bEMHBIE OTHOILIEHUS ra30B MPU
XUMHYECKUX peakuusx. Mcroab30BaTh NpuMepsl pelieHus: TAIOBBIX 3a/1a4,
3a/Ia4HUKH C IPUBEAEHHBIMY B HUX aJITOPUTMaMU pPELICHUs 33124
KrnaccuunupoBats n3ydaeMble BEIIECTBA 110 COCTaBY U CBOWCTBAM.
CocTaBasaTb GOPMYIIBI OKCUIOB, KUCIOT, OCHOBAHUH, COJCH.




XapakTepu30oBaTh COCTAaB U CBOWCTBA BELIECTB, OTHOCALIUXCS K OCHOBHBIM
KJIacCaM HEOPraHUYECKUX COCAUHEHUM.
3anucelBaTh NPOCTEMIINE YPABHEHUS XUMUYECKUX PEaKIIUM

Cmpoenue
amoma.
Ilepuoouuecku
11 3aKOH U
nepuoouueckas
cucmema
Xumuueckux
I1eMEHM 08
JI.U.Menoenees
a.

[lepuoanueckuii 3aK0H
.M. MenneneeBa

Crpoenue atoma

KnaccuduuupoBaTh n3y4yeHHbIE XUMUYECKUE DJIEMEHTBI U UX COCAUHEHHUSL.
CpaBHMBATh CBOMCTBA BEIECTB, IPUHAMIEKANIMX K pa3HbIM KJlaccaM,
XMUMHYECKHE JIEMEHTHI Pa3HbIX TPYIIL. Y CTaHABIUBATh BHYTPU- U
MEXIIPEIMETHBIE CBSI3U.

®opmynmpoBaTh nepuoandeckuii 3akoH /. . MenaeneeBa u packpbiBaTh
€ro CMBICIL.

XapakTepu3oBaTh CTPYKTYpY NepUOJUecKoi Tabauibl. Pa3nuuaTh
nepuofbl. A- v b-rpynnsl. O0bACHATh PU3NUECKUIA CMBICI TOPSAAKOBOTO
HOMEpa XMMUYECKOI0 IEMEHTAa, HOMEPOB I'PYIIIbI U IEPUOJIA, K KOTOPBIM
UIEMEHT IIPUHAJUIEKAT B niepuoandeckon cucreme 1. 1. Menneneena;
3aKOHOMEPHOCTH U3MEHEHUsI CBOWCTB 2JIEMEHTOB B IIPEEIaxX MajbIX
NIEPUOJO0B U A-Tpymil.

DopMyIUPOBATH ONPEIEIICHUS TOHATUN «XUMHUYECKUN 3IIEMEHTY,
«TIOPAKOBBIM HOMEpP», «MaCCOBOE YUCIIO», KU30TOMBDY,

«OTHOCHTEJIbHAS ATOMHAsI Maccay, «3JICKTPOHHAsE 000JI0UKay,
«QJIEKTPOHHBIN CIIOI» («IHEPreTHUecKuil ypoBeHb»). OnpenensaTs Yucio
IIPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB y AaTOMOB XUMHUUECKUX JIEMEHTOB,
UCMOJB3Ys epuoauueckyto Tabnuiy. CocTaBiIsiTh CXEMbI CTPOECHUS aTOMOB
nepBbIxX 20 271EMEHTOB NEPUOANYECKON CUCTEMBI AIIEMEHTOB.
XapakTepru30BaTh XUMUYECKUE 3JIEMEHTHI HA OCHOBE HX MO0 EHUS B
NEepUOINYECKON cucTeMe U 0COOEHHOCTEH CTpOoeHUs UX aToMOB. JlenaTth

YMO3AKIHOUCHUA O XapaKTEPEC N3MCHCHUA CBOMCTB XUMHYECKUX 3JIEMEHTOB C

YBCIIMYCHUEM 3apsAa0B aTOMHBIX AOCP.
HccnenoBaTh cBOMCTBA HN3y4aCMbIX BCIICCTB.

Habmonate Gpusnueckre u XMMHUYECKUE IIPEBPALLICHNS U3Y4aeMbIX BEIECTB.

@opMyIMpPOBATH ONPEIETECHUS OHSATUI «KOBAJIECHTHAsI HEMOJISIPHAS CBSI3bY,
«KOBAJICHTHAS TOJISIPHAS CBSI3b», KMOHHASI CBA3bY, «CTENEHb OKUCIICHUSD,
«QJIEKTPOOTPULIATEIBHOCTB».

OrnpenensaTh TUI XUMUYECKOM CBSI3M B COETMHEHUAX HA OCHOBAHUH
XUMHAYECKOH hopmybl. OnpenensTh CTENeHb OKUCICHNS SJIEMEHTOB B
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coequHeHusX. COCTaBIATh ()OPMYIIBI BEIIECTB IO CTENEHU OKHCICHUS
AJIEMEHTOB. Y CTaHABJIMBAaTh BHYTPU- U MEXKIIPEIMETHBIE CBSI3U.
CocTaBisTh CpaBHUTEIBHBIE U 0000 A0 E TAOIUIIBI, CXEMBI

CrtpoeHnue BeriecTsa.
XHUMHUYECKas CBI3b

(DOpMy.]II/IpOBaTB OMpCaACIICHUSA MMOHSATUH «KOBaJCHTHAs HCITOJISIpHAA CBA3b»,
«KOBAJICHTHAs MOJIApHAsA CBA3b», «MOHHAA CBA3b)», KCTCIICHb OKUCIICHUSA,

7 «QIIEKTPOOTPUIIATEITLHOCTBY.
Cmpoenue .
CeleCmea Onpenenarb TUI XUMHUYECKON CBSA3U B COEIMHEHUSX Ha OCHOBAaHUU 158
“ XUMHUYECKOH popmybl. OnpenensaTs CTeneHb OKUCICHUS SJIEMEHTOB B ”
coenuHeHusx. CocTaBusATh (HOPMYIIBI BEUIECTB MO CTEIIEHU OKUCIICHUS
AJIIEMEHTOB.
[ToBTOpEHUE Kypca

YcTanaBnuBaTh BHYTPH W MEX IMPEIMETHBIC CBSI3H.

Iloemopenue XMMHH 8 Ki1acc 15,8
CocTaBnsTh CpaBHUTEIBHBIE U 0000 A0 E TAOJIUIIBI, CXEMBI.

Kypca xumuu 8 | 3

Knacc

Uroro : 68




9 KUIIACC

Pasnen

Koi-
BO
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Tembl

Koin-
BO
JacoB

OCHOBHBIE BUJIBI JSSITEIBHOCTHA 00yUaronmxcs (Ha ypoBHE YHUBEPCAIbHBIX
y4eOHBIX JIeH CTBU)

OcHOBHBIE
HarpanJie
HHUSA
BOCIIUTATE
JIBHOM
eI TENBHO
CTH

Mmnozooopazu
€ XumMu4eckux
peaxuuil

15

Knaccuukanus
XUMHUYECKUX PEAKLIHI

XUMHYECKHE PEAKIUU B
BOJHBIX PacTBOpaxX

KnaccudunupoBaTb XUuMHUYECKHE pEeaKLIUU.

IIpyBOANUTH IPUMEPBI PEAKLIMM KaXkK 0TI 0 TUIIA.

Pacnio3HaBaTh OKHCIMTENILHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenemnsiTh
OKHCIIUTEb, BOCCTAHOBUTEINb, IIPOL[ECC OKUCIIEHUS, BOCCTAHOBJICHHUS.
HabmronaTh 1 onuchIBaTh XMMUYECKHE PEAKIIUU C TIOMOIIBIO €CTECTBEHHOT 0
S3bIKA U SI3bIKA XUMUHU.

HccrnenoBath yCloBus, BIUSIOIINE HA CKOPOCTh XUMUYECKOM peakuy.
OnuceIBaTh yCIOBHSI, BIUSIOIINE HA CKOPOCTh XUMUYECKON PEaKIUH.
[TpoBoauTH HAOIFOICHUS BO BPEMs TIPOBEICHHS JEMOHCTPAIIHOHHBIX
OITBITOB.

CoCTaBIATh TEPMOXUMUYECKHAE YPABHEHUS PEAKIIHIA.

Bbraucisath TeminoBoi 3G GeKT peakuuu o e€ TePMOXUMHUECKOMY
YpaBHEHHUIO.

O0600m1aTh 3HaHUS 0 pacTBopax. [[poBoANTE HAOIIOICHUS 32 TOBEACHUEM
BEIIECTB B PACTBOPAX, 32 XUMUYECKUMHU PEAKIUSIMU, TPOTEKAIOIIUMU B
pacTBOpax.

®opMynHpPOBATH ONPENETEHUS TOHATHH «3JIEKTPOIUTY, «HEIIEKTPOIUTY,
«QIIEKTPOJIMTHYECKas TUccoruanms». KOHKpeTn3npoBaTh MOHSITHE «HOHY.
O000mATh TOHITUS «KATHOHY, «AHHOHY.

HccrnenoBath CBOMCTBA pacTBOPOB SIEKTPOIUTOB.

OnuceiBaTh CBOMCTBA BEIIECTB B XO/I€ J€MOHCTPALIMOHHOTO U
71a00paTOPHOro IKCIEPUMEHTA.

Cobumro1aTh MpaBuiIa TEXHUKH 0€30MIaCHOCTH.

XapaKkTepu30BaTh YCIOBUS TEUEHHS PEAKIUH B PACTBOPAX JIEKTPOIUTOB J10
KOHIIA.
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OmnpenensiTb BO3MOKHOCTb TPOTEKAHUS PEaKIUi HOHHOI'O OOMEHa.
[IpoBoanTh HaOMIOIEHUS BO BpEMs TPOBEACHUS IEMOHCTPAIIMOHHBIX U
71ab0paTOPHBIX OMBITOB.

OOBACHATH CYIIHOCTh peakuii HOHHOTO OOMEHa.

Pacrnio3HaBaTh peakiiuu HOHHOTO OOMEeHa.

CocTaBJIsiTh HOHHBIC YpaBHCHHUA peaKHHﬁ.

CocTaBiATh COKpallléHHbIE HOHHBIE YPABHEHHUS peaKuil

Mnozooopazu
e seugecme

43

Hemeramnbl

30

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB HEMETAJJIOB B IIEPUOIAX U
A-rpynmnax.

XapakTepu30oBaTh IaJOr€Hbl HA OCHOBE UX IOJOKEHUS B IEPHUOIUYECKOM
cucteme J[. 1. MenneneeBa 1 0COOCHHOCTEH CTPOCHHS KX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTU M3MEHEHUS CBOICTB rajiOreHoB M0 NEePHOAY U
B A-rpynnax OnuceiBaTh CBOWCTBA BELIECTB B XO/1€ AEMOHCTPALIUOHHOT O U
nabopaTopHOro ’kcrepumenta. CoOoaaTh MpaBuiia TEXHUKH
0e30macHoCTH

PacriozHaBaTh OMBITHBIM ITYTEM COJISIHYIO KUCTIOTY M €€ COi, OpOMU/IBI,
HOJIUIBI.

Hcnonp3oBaTh MpuoOpPETEHHBIE 3HAHUS U YMEHHUS B TPAKTUIECKON
JEeSITETbHOCTU M TIOBCEIHEBHOM KHU3HU C LIENBI0 O€30IMacHOro 00 paIeHus ¢
BEILIECTBAMHU U MaTepHaIaMU U SKOJIOTMYECKH I'PaMOTHOI O TIOBEJEHHS B
OKPYXaroIlen cpere.

Brruucnath MaccoByIO 10J110 paCTBOPEHHOT O BEIIECTBA B PACTBOPE.

XapakTepu30BaTh AJIJIOTPOIMIO KMCIOPOJA U CEPBI KaK OHY U3 IIPUYHH
MHOr000pa3us BEILECTB.

ConocTaBJIsITh CBOMCTBA Pa30aBICHHONW M KOHIICHTPUPOBAHHOM CEPHOI
KHUCIIOTBHI.

3anucelBaTh YpaBHEHUs peaklMii B MOHHOM BUJI€. XapaKTepU30BaTh
peakuuu ¢ Touku 3penuss OBP .

Pacnio3HaBaTh ONBITHBIM ITYTEM PacTBOPBI KUCIIOT, CYIb(UIbI, CYIb(UTHL,
CyJb(haThl.

BbIYUCIATh MO XUMUYECKUM YPaBHEHUSIM Maccy, 00BEM U KOJIMYECTBO
BEIIECTBA

OJTHOTO M3 NMPOAYKTOB PEAKIHH [0 MACCe UCXOIHOr0 BEIIECTBA, 00BEMY HIIH

1,58
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13

KOJINYECTBY BELIECTBA, CONEPIKALLET0 ONPENEIEHHYIO 10JII0 TPUMECEH.
XapaKTepu3oBaTh 3JIEMEHThI VA- rpymnibl

HOATPYIIIBI A30Ta) HA OCHOBE UX MOJOXKEHUS B IEPUOJIUUECKON CUCTEME U
0COOEHHOCTEN CTPOEHUS X aTOMOB

OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOICTB 3JIEMEHTOB V A-TpyIIIbL.
XapakTepr3oBaTh aoTporuto Gocdopa Kak oHYy U3 MPHUUH
MHOTr000pa3us BEILECTB.

CorocTaBnsTh CBOMCTBA pa30aBIeHHON M KOHIICHTPUPOBAHHON a30THOM
KHCIIOTBHI.

CocraBisATh ypaBHEHUs CTYINEHUYATOH qUccolanuy Ha mpumepe dpochopHoil
KHCJIOTHI.

3anuchiBaTh YpaBHEHUS PEAKIUI B MOJIEKYJIIPHOM U MOHHOM BHJIE
PaccmaTtpuBarts nmpoueccel ¢ Touku 3peHust OBP

Pacrio3HaBaTh ONBITHBIM ITYTEM aMMHUAK. PACTBOPBI KUCIIOT, MOH AMMOHHS.
BbIuuciasaT MaccoByro 10JII0 pacTBOPEHHOI O BELECTBA B PACTBOPE.
[Tonp3oBaThcs uH(pOPMALMEN U3 APYTUX HCTOYHUKOB VIS IOAT OTOBKU
KpaTKUX COOOIICHHH.

XapaxTepr3oBaTh 3j1eMeHThl [VA- rpynmsl (MOArpynimsl yriepoia) Ha
OCHOBE X IOJIOKEHUS B TIEPUOINIECKON cucTeMe U 0coOeHHOCTel
CTPOEHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOICTB 3J1eMeHTOB [ VA - rpymnmsl.
XapakTepru30BaTh aJNIOTPOIIUIO YTIIEpoaa KaK OJHY U3 MPUUNH
MHOTr000pa3us BEIECTB.

ConocTtaBisTh CBOWCTBA OKCHJIOB YIJIepo/ia U KPEMHHUS, O0BACHATh IPUUHHY
UX Pa3Inyusl.

Jloka3pIBaTh KMCIOTHBIM XapaKTep BBICIINX OKCUAOB YIJIEPOAA U KPEMHUS
3anuchiBaTh YPaBHEHUs PEAKIIUI B MOHHOM BHJIE C YKa3aHMEM IIepexona
JIEKTPOHOB.

Ocy11ecTBIATh B3aMMOIPEBPALLIEHNS KApOOHATOB U TUAPOKApOOHATOB.
Pacrio3HaBaTh ONBITHBIM ITYTEM YIJIEKUCIIBIN Ta3, KApOOHAT-UOHBI.
BbIU4nCIAT 10 XUMUYECKUM YPaBHEHHUSAM Maccy, 00bEM MM KOJIUUYECTBO
OJTHOT'O M3 IMPOAYKTOB PEAKIMH [0 MAacCe UCXOIHOr0 BEIIECTBA, 00BEMY HIIH
KOJIMYECTBY BEILIECTBA, COAEPKALIETO ONPEAEIEHHYIO N0 IIPUMECEH.
XapakTepu30BaTh METAJJIbI HA OCHOBE MX MOJIOXKEHUS B IEPUOIAY €CKON




cHCTeMe U 0COOCHHOCTEH CTPOSHHS UX ATOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB METAJUIOB MO MEPHOY U B
A-rpynnax.

HccenenoBats cBOWCTBA M3y4aeMbIX BELIECTB.

OOBACHATH 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB METAJUIOB OT BUAA
XUMHUYECKOH CBSI3U MEXKIY UX aTOMaMH.

Jloka3eiBaTh aM()OTEpHBIH XapakTep THAPOKCHAa amoMuHans CpaBHUBATh
OTHOILIEHU € U3YYaEeMBbIX METAJIJIOB U OKCUOB METAJJIOB K BOJE.
CpaBHUBATH OTHOIIEHUE THIPOKCUIOB HATPHsI, KaJbLUs U aIIOMUHUS K
pacTBOpaM KHCJIOT U LIEJI0YEeil.

OcyniecTBIATh pEaKIUH, IOATBEPKAAIOIINE TEHETUUECKYIO CBSI3b MEXIY
HEOPraHWYECKUMU COEAMHEHUSAMU. 3allUChIBaTh YPAaBHEHUS PEAKIUil B
MOHHOM BH/JI€ C YKa3aHUEM I1EPEX0/a IJIEKTPOHOB.

O060061aTh 3HaHUS U JI€JaTh BBIBO/BI O 3aKOHOMEPHOCTSIX U3MEHEHUN
CBOICTB METAJUIOB B NepuoAax U A-TpyIax nepuoguyeckoil CUCTEMBI.
[TIporuo3upoBaTh CBOMCTBA HEU3YUECHHBIX IJIEMEHTOB U UX COECMHEHUN HA
OCHOBE 3HaHUI O EPUOIUYECKOM 3aKOHE.

Hcnonb3oBaTh NpuoOpeTEHHBIE 3HAHUS U YMEHHUSI B IPAKTHUECKOI
JeSITeTbHOCTH Y TTIOBCEIHEBHOM JKM3HU C I€JIbI0 0€30MacHOro o0parieHus ¢
BEIIECTBAMHU U MaTepHalaMU U KOJIOTHYECKH I'PaMOTHOIO MTOBEACHHUS B
OKPYXaroIlen cpere.

BbaucasTh 10 XMUMUYECKUM YPaBHEHHUSAM Maccy 00bEM MM KOJIUYECTBO
OJIHOT'O M3 NPOJYKTOB PEaKLUU M0 MAacCe UCXOAHOI0 BEIIECTBA, O0BEMY UIU
KOJINYECTBY BELIECTBA, CONEPKALLET0 ONPENEIEHHYIO JOJI0 ITPUMECEH.
[Tonp3oBaThCs HHPOPMAIUEH U3 IPYTUX UCTOYHUKOB JJIsi TOAT OTOBKU
KpaTKHX COOOIIEeHUM

Kpamkui
0030p

Ba ICHETIUX
op2anuyecKux
seuecmae

10

Kpatkuii 0630p
BAKHEUIIUX
OpraHUYECKHX BEIECTB

10

Hcnonb30BaTh BHYTPH U MEXKIIPEAMETHBIE CBSI3U.

CocTaBiATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (OPMYJIbI YTIEBOJOPOIOB
OnpenensaTe NPUHALIEKHOCTh BEIIECTBA K ONMPEAETEHHOMY KJIACCy
OpPraHUYEeCKUX COETUHEHUMN.

3anuceIBaTh YpaBHCHUA peaKLu/uZ 3aMCUICHUSA U NTPUCOCANHCHHA C yHaCTUEM
OpraHUYECKUX BEIIECTB.

1,5,8




OnuceiBaTh CBOWCTBA M3y4aeMbIX BEIIECTB HA OCHOBE HAOIIOICHUH 32 X
IpEeBPALICHUIMHI

VY4acTBOBaTh B COBMECTHOM OOCYK/I€HUU PE3YJIbTATOB OIBITOB.

[TpoBOANTE KaueCTBEHHBIE PEAKIIMM HA HEKOTOPbIE OpraHNYECcKUe BEIIeCTBa.
[Tonp3oBaThCs MHPOpPMALUEH U3 IPYTUX UCTOYHUKOB JIJISl TIOAT OTOBKHU
KpPaTKUX COOOIICHU.

['0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUU 110 TEME.

IToBTOpEHHE

IToBTOpEHHE Kypca

YcraHaBiauBaTh BHYTPH - U MCKITPCAMCETHBIC CBA3U.

Kypca xumuu 9 | 1 XUMuHU 9 Kiacca

CocTaBisTh CpaBHUTEIBHBIE U 0000 MIAIONE TAOIUIIBI, CXEMBI
Kjacca
Hroro: 68




