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1. Ilnanupyembie pe3yabTAThl 0CBOEHHA Y4eOHOI0 npeaMera « XuMHUsh

JInuHocTHBIC:

N3ydyeHne XMMHUH B cTapllei MIKOJIE HAPaBIEHO Ha JTIOCTUKEHUE O0yUYaIOIUMUCS
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YJIBTATOB OCBOEHUS Y4EOHOTO
peaIMeTa.

JInuHOCTHBIE pe3yabTaThl

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MPOTrPaMMbl CpeIHEro o0IIero 0opa3oBaHus
JOCTUTalOTCs B X0JI€ O0yYEHHUsI XUMUHU B €IMHCTBE YU€OHON U BOCIHUTATEIbHON
nesitenbHocTH OpraHu3aly B COOTBETCTBUU C TPAAULIUOHHBIMH POCCUICKUMHU
COLIMOKYJIbTYPHBIMU

U IyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMHU B O0I1IECTBE

IpaBUJIaMU ¥ HOPMaMHM MOBEACHUSI U CIOCOOCTBYIOT IIPOLIECCAM CaMOITO3HAHUS,
CcaMOpa3BUTHUS U COLMATM3AIMHN 00YJarOIIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

ITaTprOTHYECKOrO BOCIIUTAHU

1) HEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACJIEINIO, TOHUMAHHUS 3HAYCHHS] XUMUYECKOW HAYKH B KU3HU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HHPOpMaLKEn O
MEPENOBBIX TOCTMKEHUSIX U OTKPBITHSAX MUPOBOU M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

['paxkpaHCKOTO BOCIIUTAHUS

2) NpeACTaBJIECHUS O COLMAIBHBIX HOPMAax M MPaBUIIaX MEXJINYHOCTHBIX OTHOLIEHUI
B KOJUIEKTHBE, KOMMYHHUKAaTUBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH,
yue0HO-UCCIIeI0BAaTENbCKOM, TBOPUECKON U IPYTUX BUJIAX JIEATEIbHOCTH;
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JESATEIBHOCTH MPHU BBIOJIHEHUN
yueOHBIX, I03HABATEIbHBIX 33/1a4, BHIITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO U B3aMOIIOMOIIIN
B IIPOILIECCE ATON YUeOHOU NeATEeIbHOCTH; TOTOBHOCTH OILIEHUBATh CBOE MOBEACHUE U
IIOCTYIIKM CBOMX TOBAPHILEU C NO3UIMN HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJIEACTBUMN ITOCTYIIKOB;

[{enHOCTH HAYYHOTO MO3HAHUS

3) MHPOBO33PEHYECKUX MPEJICTABICHUHN O BEIIECTBE M XUMUYECKON pEaKIinu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISAIOIIMX
OCHOBY JJII IOHUMAaHUSI CYIITHOCTH HAYYHOU KapTUHBI MUPA; MPEJCTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS PUPOABI, B3ANMOCBS35X YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeIbHBIX MOTUBOB, HAITPABJICHHBIX HA MOJIYYEHHUE HOBBIX 3HAHUH 1O
XUMHH, HEOOXOUMBIX 7151 O0BSICHEHHS Ha0JII01aeMbIX MIPOLIECCOB U SIBJICHUH;
5) no3HaBaTenbHOM, NH(HOPMALIMOHHON U YNTATEIbCKON KYJIBTYpbI, B TOM UHCIE
HABBIKOB CAMOCTOSITEIbHON PabOThl ¢ y4€OHBIMU TEKCTAMHU, CIIPABOYHOM



JUTEPATYPOM, JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

6) uHTEepeca K 00yYEHHUIO ¥ TTO3HAHMIO, JTF0003HATEILHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K CaM0O0OOpa30BaHMIO, TPOCKTHOM 1 UCCIIEI0BATEIbCKOM ACATEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS 00yUYeHHUsI B JaJIbHEHIIIEM;

dopMupOBaHUS KYJIBTYPHI 310POBBS

7) OCO3HAHUS IICHHOCTH YKH3HH, OTBETCTBEHHOTO OTHOIICHUS K

CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 370POBBII 00pa3 KU3HH, OCO3HAHUS MOCIIECICTBUN
Y HETIPHUSITUSL BPETHBIX MTPUBBIYCK (YIIOTPEOICHHS aJIKOTOJIs, HAPKOTUKOB, KYPEHU),
HEOOXOMMOCTHU COOJIOICHUS MTPaBIII O€30MACHOCTH MPHU OOPAIEHUH C
XUMHYECKIMH BEIIECTBAMU B OBITY U peaibHOM KU3HU;

Tpy0BOro BOCIUTaHUS

8) mHTEpeca K MPaKTUIECKOMY U3YUYEHHUIO MpodecCruid U TpyJa pa3iIMuHoOTo Po/ia,
YBaKEHUE K TPYAY U PE3YIbTaTaM TPYAOBOM IESITEILHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHH, OCO3HAHHOTO BBIOOpA
WHIUBUTyaJIbHON TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
YCHENIHON MPOQPECCUOHAIBHOMN ACSITEIBHOCTU U Pa3BUTHS HEOOXOAMMBIX YMEHUIA;
TOTOBHOCTH aJJaliTUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

DKOJOTrMYECKOTO BOCIIUTAHUS

9) sKOIOTrUYECKH LENECO00Pa3HOr0 OTHOIICHHS K IPUPOIE KaK

HMCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUS [ICHHOCTH
3I0POBOTO 1 OE30MaCHOT0 00pa3a KM3HU, OTBETCTBEHHOI'O OTHOIIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3I0POBBIO, OCO3HAHUS IIEHHOCTH
COOJTIO/IEHUs TIpaBUJI 0€30MMACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B
CUTyalUsX, yTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIFOCH;

10) cnocoGHOCTH IPUMEHSATH 3HAHUS, TIOJTy4YaeMble TPU U3YUYCHUU XUMUH, JIJIS
pELICeHUS 33724, CBSI3aHHBIX C OKPYKAIOIIEN MPUPOJHON CPEION, IIOBBIILIEHUS
YPOBHSI 9KOJIOTUYECKON KYJIbTYPhI, 0CO3HAHUSI TII00aILHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MTyTeH MX PEIICHUs] TTOCPEACTBOM METOI0B XUMHH,

11) sKOJIOTMYECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEIIHHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MIPAKTHUKE.

MeTanpeleeTHme pPe3yabTaThbl

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BbILACISIOT 3HAUYMMBbIE 17151 (HOPMHUPOBAHUS
MHPOBO33pEHUs 00IIEHayYHbIEC TOHATHUS (3aKOH, TEOpHUs, MPUHIUI, TUIIOTE3a, (DAKT,
CUCTEMA, IIPOLECC, IKCIIEPUMEHT U Jp.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-
HAyYHbIX YYEOHBIX MPEeIMETax U MO3BOJIAIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB
(opMUpPOBATH MIPEJICTABICHHUE O LIETOCTHON HAyYHON KapTUHE MUDPA, U
yYHHUBEpCcabHbIe yueOHbIE NeCcTBUSA (TO3HABATENbHbIE, KOMMYHUKATUBHBIC,



pEryJATUBHBIE), KOTOpPBIE 00eceunBaoT (OPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TENbHOCTH.
MeTtanpeameTHbIe pe3ynbTaThl OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBI 110 XUMUHU
OTPaKalOT OBJIAJACHUE YHUBEPCAIBHBIMU I103HABATEIILHBIMU JICHUCTBUIMU, B TOM
qucie:

ba3oBbIMU JIOTHUECKUMU IEUCTBUSIMU

1) yMeHHEM UCTIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUM:
PaCKpbIBaTh CMBIC XUMUYECKUX MOHATUU(BBLACIATh X XapaKTePHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMU MOHATHUSIMU ), UCIIOIH30BATh OHATHUS JIJIsI
OOBSCHEHUS OTACIBHBIX (PAKTOB U SBIICHUI; BHIOMPATh OCHOBAHUS U KPUTEPUU TSI
KJIaCCU(DUKAITMY XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIINN; YCTaHABIMBATh
MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKAY 00BEKTAMU U3YUYEHUSI; CTPOUTH JIOTUYECKUE
paccyxJieHus (MHTyKTUBHBIE, JICTyKTUBHbBIC, TI0O AaHAJIOTUH ); JIEJIaTh BHIBOJIBI U
3aKJIIOYCHHS;

2) yMEHUEM MIPUMEHSTH B MPOIIECCe MO3HAHUS TOHATHS (MPEIMETHBIE U
MeTarpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XMMHUH MO/JICIbHBIC MPEACTaBICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMU4eckast popMylia U ypaBHEHUE
XUMHUYECKOMN peakiuy — MpU PEIIeHUH Y4eOHO-TT03HABATENIbHBIX 3a/1a4; C YIETOM
ATUX MOJICJIBHBIX MPEACTABICHUN BBISBIIATH U XapaKTEPU30BATH CYIIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEaAKIINA;
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, MPUYNHHO-CIICJICTBEHHBIC CBSI3U U
MPOTUBOPEYUMS B M3yUaeMbIX MPOIECCaX U SBJICHUSX; TIPeAJiaraTb KpUTEPUH J1JIs
BBISIBJICHUS TUX 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL; CAMOCTOSITETLHO BEIOMPATh
croco0 penieHust yueOHoM 3a/1auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEILICHHUS,
BBIOMpATh HanboJIee MOAXOASAIINMN C YIETOM CAMOCTOSITENIbHO BbIICIICHHBIX
KPUTEPUEB);

ba3oBeIMH HcCae10BATEILCKUMU JEHCTBUSIMU

3) yMEHHEM UCIOJIb30BaTh ITOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (DOPMUPOBAHHMS THIIOTE3bI 110 MPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) npuoOpeTeHue OIbITa MO TUIAHUPOBAHHUIO, OPraHU3AIMU U TTPOBEICHUIO
YYEHUYECKUX SKCIIEPUMEHTOB: YMEHHE HAOJI01aTh 3a X0JI0M IpoIiecca,
CaMOCTOSITEJILHO ITPOTHO3UPOBATh €ro pe3ysbTar, (GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 PE3YJIbTATAM MTPOBEIEHHOTO OIbITA, UCCIETOBAHUS, COCTABIATH OTUET O
npoJieaHHoM padore;

Pabotoii ¢ madopmarnueit

5) ymMeHueM BbIOMpATh, aHATM3UPOBATH M HHTEPIIPETUPOBATH NH(POPMAITHIO
Pa3TUYHBIX BUOB B (POPM MPEICTABICHUS, TTOTYyIAEMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAS TUTEPATypa XUMUUECKOTO COJIEPIKAHMUSI, CIIPABOYHBIC TTOCOONS,
pecypchl IHTepHEeTa); KpUTUYECKH OIIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO
uH(pOpPMAIIHIO;



6) yMEHHEM PUMEHSATDH Pa3IMUHbIe METO/IbI U 3alPOCHI IPU TOUCKE U 0TOOpE
UH(OPMALIUU ¥ COOTBETCTBYIOIIMUX TaHHBIX, HEOOXOAUMBIX ISl BHITIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEIEIEHHOTO TUIIA; IPHOOPETEHUE OIIBITA B
00JIaCTH UCTIOIBL30BaHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOil aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIbHYIO (hOpMYy IIpe/ICTaBlIeHUs HH(DOpMAaIUN 1
WITIOCTPUPOBATH PelIacMble 33/1a4l HECIOXKHBIMU CXeMaMHU, THarpaMMamu,
npyrumu popmamu rpaduku ¥ X KOMOUHAITUSMU;

7) yMEHUEM UCIIOJIB30BATh U aHAIIM3UPOBATH B MPOLECCE YUEOHOM

U MCCIIE0BATEIBCKON EATEIBHOCTH HH(POPMALIUIO O BIUSHUH IPOMBIIIIICHHOCTH,
CEJIbCKOT'0 X03sICTBa M TPaHCIIOPTa HA COCTOSIHUE OKpY XKarollel IpupoaHOi cpeibl;

VYHuBepcaibHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU

8) yMeHHeM 3a71aBaTh BOMIPOCHI (B X0 AUANIOTa W/UITU AUCKYCCUH) 1O CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYIIUPOBATH CBOU MPEIJIOKEHUS] OTHOCUTEIILHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1a4u;

9) mpuoOpeTeHue OMbITa MPE3ECHTAIIUU PE3YJIbTATOB BHITIOJHEHHUS] XUMHUUECKOTO
sKCIepuMeHTa (J1abopaToOpHOro OMbITA, TAOOPATOPHOUM pabOTHI IO UCCIIEOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIHHON U
UCCJIEI0BATENBCKON JEATEIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX IPOOJIEM Ha OCHOBE
yuéTa OOILIUX UHTEPECOB U COTIACOBAHUS MO3UIUHN (00CYyX)IeH s, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JACHCTBUI, ONpe/eeHre
KPUTEPUEB 1O OLICHKE KaYECTBA BBIMOJHEHHOU pabOThI U JIp.);

VYHuBepcanbHBIMU PETYISTUBHBIMU JACHCTBUSIMU

11) ymeHreM caMOCTOSITEILHO ONPENEIATD LENH eI TENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MTPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTD, BHIOUpaTh Harbosee 3 PPpeKTUBHBIC CITOCOOBI pelieHns YUeOHbIX U
MO3HABATEIBbHBIX 3a]1a4, CAMOCTOSITEJIbHO COCTABIISATh WJIM KOPPEKTUPOBATH
MIPEIIOKEHHBIN AITOPUTM JIEMCTBUM IIPY BBINIOJIHEHUH 3aJaHUM C YUYETOM
MOJIYYeHHS] HOBBIX 3HaHUI 00 M3ydyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUIX;
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTaTa 3asiBIICHHOM 1IEJIH;

12) ymeHueM UCoJib30BaTh U aHATU3UPOBATh KOHTEKCTHI, Mpe/jiaracMble B yCIOBUU
3aJIaHUM.

IIpeaMeTHbBIE pe3yabTaThI

B coctaBe npeAMETHBIX Pe3yabTaTOB M0 OCBOSHUIO 0053aTeILHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JJAHHOM MPUMEPHOU paboueii mporpaMMoil, BBIJEISIOT: OCBOSHHBIC
OOyYarOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHM, crienuduaeckue
JUTSI IPEIMETHOM 0071aCTH « XUMHUSD, BUJIBI IEATEIILHOCTH TI0 TTOJTYYSHUIO HOBOTO
3HAHMS, €T0 HHTEPIIPETAIINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3TUIHBIX
y4€OHBIX U HOBBIX CUTYyaIlHsX.

[IpeameTHBIC PE3yIBTATHI IPEICTABIICHBI IO TOJIaM O0YYCHUS U



OTpaxaroT C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS CIACAYIONUX YMECHHM:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10 kaace

packpbIBaTh Ha MpUMeEpax MOJIOKEHUS TEOPUH XUMHUYECKOTro cTpoeHus A.M.
bytneposa;

noHuMath gusudeckuii cmbica Ilepuoanueckoro 3akona /[.M. MenneneeBa u
Ha €r0 OCHOBE OOBSICHATH 3aBHCHUMOCTh CBOWCTB XUMUYECKHUX DJIEMEHTOB U
00pa30BaHHBIX UMH BEIIIECTB OT MICKTPOHHOTO CTPOSHHUS aTOMOB;

MPUMEHSITH MpPaBUJia CUCTEMATUYECKON MEXIYHAPOJHON HOMEHKIATYPhI Kak
CpEICTBa pa3IWMYeHUs W WACHTHU(PHUKAIMA BEMIECTB IO WX COCTaBy U
CTPOCHHUIO;

COCTaBIISATh MOJIEKYJISIPHBIE U CTPYKTYpHBIC (DOPMYJIbI OPraHUYECKUX BEIIECTB
KaK HocHTelled HH(OpMAlMM O CTPOSHUHU BEIECTBA, €ro CBOWCTBAX U
MPUHAJIEKHOCTH K ONIPEAECICHHOMY KJIacCy COCIMHEHUM;

XapaKkTepu30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBy, CTPOCHUIO U
CBOMCTBaM, YCTaHaBJIMBATh NPUYUHHO-CIECICTBEHHBIE CBSI3M  MEXKIY
JTAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

MPUBOJUTh TPUMEPHl XUMUYECKUX PEAKIM, PACKPHIBAIOIIUX XapaKTEpHbIC
CBOMCTBA THUIUYHBIX MPEACTaBUTENECH KJIACCOB OPraHMYECKUX BEIIECTB C
HEbI0 UX UICHTU(DUKAIIMY U 00bsICHEHUS 00JIaCTH MPUMEHEHUS,

MPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX PEAKIUA HA OCHOBE
3HAHUW O THUIMAX XUMHUYECKOW CBSI3M B MOJIEKYJlaX pPEareHTOB U UX
pPeaKIMOHHON CITIOCOOHOCTH;

UCIIOJB30BaTh 3HAHUA O COCTaBe, CTPOCHHMM W XUMHUYECKUX CBOHCTBaX
OpPraHMYECKUX BEIIECTB /I O€30MacHOr0 MPUMEHEHUS B MPAKTUYECKOU
JEATEIIbHOCTH;

NPUBOJUTH  MPUMEPbl  NPAKTHUYECKOTO  HUCIOJb30BaHUS  MPOAYKTOB
nepepaboTku HeDTH W  TPUPOJHOTO Tasza, BBICOKOMOJIEKYJISPHBIX
COCIMHEHUN  (MOJUATUIIEHA, CHUHTETUYECKOIO0 KaydyyKa, aleTaTHOro
BOJIOKHA);

10) TPOBOAWTH OMBITHI IO PACO3HABAHUIO OPTrAaHMYCCKUX BEIICCTB: TIIMIICPHHA,

YKCYCHOU KHUCJIOTBI, HETIPEICTbHBIX )KHUPOB, TIIOKO3bI, KpaxMajia, OCJIKOB — B
COCTABE MHUILEBBIX TPOJAYKTOB U KOCMETUYECKUX CPEICTB;

11) mnpoBoauTH  pacueThl HA  HAXOXKICHHE  MOJICKYJISAPHOW  (OpMYJIbI

yIIEBOAOPOAA MO TNPOAYKTaM CropaHds M IO €ro OTHOCUTEIbHOU
MJIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €r0 COCTaB;

11 kaace

1) packpeiBaTh Ha TPUMEpPax POJb XMMUU B (POPMHUPOBAHUU COBPEMEHHOM

HAay4YHOU KapTHUHBI MHUPA U B IIPAKTUYECKON EATEIIBHOCTH YEJIOBEKA;
2) JNEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBA3b MEXAYy XUMHEU U

APYIruMHr €CTCCTBCHHBIMH HAYKaAMMU,



3)

4)

5)

6)

7)
8)
9)
10)
11)

12)

13)

14)
15)

16)

17)

noHuMath Qusudeckuii cmbica Ilepuoanueckoro 3akona [[.M. MenneneeBa u
Ha €r0 OCHOBE OOBSCHSATH 3aBUCHMOCTHh CBOHCTB XHUMHUYECKUX IJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOTO CTPOCHHUS ATOMOB;

OOBSICHATH TPUYUHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE  OOIIUX
TIPEJICTaBICHUN 00 UX COCTaBE U CTPOCHUH;

NPUMEHATH MpaBWJIa CUCTEMATHUECKON MEXKIyHapOJTHOW HOMEHKJIATYPHI Kak
CpeICTBA pa3IWYCHUs] W HICHTUPUKANNUNA BEIIECTB IO WX COCTaBy W
CTPOCHHIO;

IPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XMMHUUYECKUX PEAKIMI HA OCHOBE
3HaHUW O THUIMAX XUMHYECKOM CBA3M B MOJEKyJaX pEareéHTOB U UX
PEaKIMOHHOMN CTIOCOOHOCTH;

MCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUHU M XUMUYECKHX CBOMCTBaX BEIIECTB
JUTst 6€30MaCHOTO IPUMEHEHUS B IPAKTHUECKOH IeATeIbHOCTH;

BJIaJeTh MpaBWIAMH M IpHEeMaMu Oe30macHOd paboThl € XMMUYECKHUMHU

BEIIECTBAMU U J1a00paTOPHBIM 000PYIOBaHUEM;

yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMW U CMEUICHHUS
XMMHYECKOTO PABHOBECHS OT Pa3IMYHBIX (PAKTOPOB C LEJIBIO OIpPENETICHHUS
ONTUMAJIBHBIX YCIIOBHM MPOTEKAHHUS XUMUYECKHIX TPOIIECCOB;

NPUBOJUTH MPUMEPHI THIIPOJIM3a COJIEH B MOBCETHEBHOM KU3HU YEJIOBEKa;
NPUBOAUTH TPUMEPHl  OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKIHii B
Opuposie, TMPOU3BOJCTBEHHBIX  TMpOILECCaX W JKU3HEICATEIBHOCTH
OpPTraHH3MOB;

NPUBOJUTh TIPUMEPHl XUMHYECKUX PEAKIUH, PACKPHIBAIOIIMX OOIIUe
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METANIOB M HEMETAJIIIOB;
OPOBOAMTH  pacyeTbl Ha  HAXOXKICHHE  MOJICKYJSIPHOM  (OpMYIIBI
YIIA€BOIOPOAA MO TMPOAYKTaM CrOpaHHWs M 1O €ro OTHOCHUTEIbHON
IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB;
BJIAJIETh MpaBHJIaMU O€30IacHOTO OOpalleHus C €IKUMH, TOPIOYUMH |
TOKCHYHBIMH BEILIECTBAMH, CPEACTBAMHU OBITOBO XHMUU;

OCYIIECTBIISITh ~ MOUCK XUMHUYECKOW WHPOpMANMKM TIO  Ha3BaHUSIM,
ujeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH XUMHUECKYIO MH(OpMAIHIO,
COJIEpIKaIIyIoCs B COOOLICHUSIX CPEJICTB MAacCOBOM MH(pOpMaIu, pecypcax
WuTepHeTa, Hay4YHO-TIOMYJIAPHBIX CTAThIX C TOYKH 3PEHUS €CTECTBEHHO-
HAYYHON KOPPEKTHOCTH B IEJISX BBISBICHHUS OIIMOOYHBIX CYXICHUN H
dbopMupoBaHus cOOCTBEHHOW MO3UITNH;

NPEJICTaBISITh MyTH PEHMIEHUS TIOOATBHBIX MPOOJIEM, CTOSIIUX Tepen
YEeJIOBEYECTBOM: JKOJIOTUYECKUX, DHEPTETHUYECKHUX, CHIPHEBBIX, U POJb
XMMHU B PEIICHUU 3TUX TIPOOJIEM.

2. Conepxanne yueOHOro npeaMera « XuMUsD)

10 kaace
Teopusi XHMHYECKOr0 CTPOCHUSA OpraHudeckux coeauHenui. IIpupona



XHUMHYECKHX CBAA3eil.

Oprannveckue BemiectBa. OpraHnyeckas Xumus. CTaHOBIEHHWE OpPraHUYECKOU
XUMHUU KaK HayKu. Teopuss XMMHUYECKOTO CTPOCHUS BELIECTB. YTJIEPOIAHBIN CKENET.
N3omepus. 3oMepsl.

CocrosiHME DIJIEKTPOHOB B aTOME. OHEPreTUYECKUE YPOBHU U IOAYPOBHH.
OnexkTpoHHble opOuTamu. S — u P-Onektponbl. CnuH saexkTpoHa. CrapeHHbIE
AIIEKTPOHBI. DJNEKTPOHHAS KoHpuUrypamus. ['padruyeckue 31eKTpoHHbIE (HOPMYIIBI.
DOneKkTpoHHAas MPUPOJA XUMUYECKUX CBS3EH, T — CBSI3b U G-CBs3b. METO/T BAJICHTHBIX
CBA3EH.

Knaccudukanus oprannueckux coeAuHeHn. OyHKIMOHANbHAS TpyIIa.

Yriaesopopoasl

[IpenenbHble  yrieBogopoAbl (ankanbl). Bo30yXn€HHOE COCTOSTHME aroma
yraepoaa. ['ubpunuzanust aToMHBIX opOUTaneil. DNeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE AJIKAHOB.

['omonoru. I'omonornyeckass pasHocTb. ['oMosornyeckui psaa. MexayHapoaHas
HOMEHKJIaTypa OpraHUYECKUX BEUIECTB. MI30Mepus yriaepoJHOro CKeJerTa.

Mertan. Ilomyuenue, gu3mueckue M XUMHUYECKHE CBOMlcTBa MeraHa. Peakiuu
3aMeneHusl (TaJoreHUpOBAaHUE), JErMJIPUPOBAHUS W H30MEpHU3ALMU  AJIKAHOB.
[ennsie peakuu. CBoOOIHBIE paauKaibl. ['aloreHonpon3BoAHbIE AJIKAHOB.

Kparssie cBs3u. HenpenensHbie yrieBomoponasl. AinkeHbl. CTpoeHUE MONEKY,
FOMOJIOTHS, HOMCHKIATYpAa M H30MEpUs. SP°-THOpPHIHM3AIMs. JTeH (ITHICH).
M30omepus nonokeHust ABOMHOM cBA3U. [IpocTpaHCTBEHHAs U30MepHsl.

[lomyyeHne © XWMHYECKHME CBOWMCTBA QJIKEHOB. Peakunu nOpucoeauHEHUS
(ruapupoBaHUe, TAJOrE€HUPOBAHME, THApPATALMA), OKUCICHHS M MOJUMEPHU3aLUU
ankeHoB. [IpaBmiio MapkoBHuKOBa. BeicOkOMOeKyIsipHble coenuHeHus. Kauect-
BEHHBIC PEAKIIUHU HA JBOWHYIO CBS3b.

AnkanveHbl (IUEHOBBIC YIJIEBOMOPOAbI). M3omepuss W HOMEHKIATypa.
HNueunun  (Oyramuen-1,3). WMzonpen (2-metunOyramuen-1,3). ComnpsokéHHbIe
JIBOMHBIC CBs3U. llolydeHMEe W XHWMHUYECKME CBOMCTBA QIKAJAUEHOB. Peaknuu
MPUCOEINHEHNS (TAJIOTeHUPOBAHUE) U TIOJTMMEPHU3AIINU ATTKAIMECHOB.

AJNKUHBI. AueTwieH (3THMH) W €ro roMmojoru. M3omepuss © HOMEHKJATypa.
MexknaccoBass u30MepHs. SP-erOpuau3alus. XHUMHUYECKHE CBOMCTBA aJIKUHOB.
Peakunn npucoenHEHUs, OKUCICHHS U TIOJIMMEPU3ALINH AJIKUHOB.

ApeHbl (apoMaThyeckue yriaeBoaoponbl). M3oMmepus u HoMeHKIatypa. beHzod.
benzonbHOE KONBLIO. Toyon. M3oMepus 3amecTUTEIEH.

XUMHUYECKHE CBOMCTBa O€H30Jla M €ro roMoJioroB. Peakuuu 3amenieHus
(raiorenupoBaHue, HUTpoBaHUe), OKUCIICHUS W TPUCOCTUHCHUS  aApPCHOB.
[Tectuunapl. ['eHeTHYECKAs CBSA3b APEHOB C APYTUMU YIIIEBOAOPOIAMMU.

[Tpupoausie ncrounuku yrieBogopoaoB. [Ipuponnsii raz. Hedts. [lomyTHbie
He(dTsHbIe Ta3bl. KaMeHHBIH yTOb.
[lepepabotka Hedtu. I[leperonka HedTH. PexkTudukanmonnas koyioHHA. beH3uH.
Kepocun. Kpekunr nedrenpoaykroB. TepmMuueckuil U KaTaJIUTHUYECKUNA KPEKUHTH.
[Inponus.



Kucaopoacoaep:kamue opranndecKkue coelMHeHUs

Kucnopoaconepxaiue opraHuyeckue coequHeHus. OJHOATOMHBIE IMPEIETIbHbBIE
cnupThl. OyHKIIMOHANIBHASA TPYyIIA CIUPTOB. M30MepUs U HOMEHKIIATypa CHUPTOB.
MeTanous (METHIIOBBIN CIUPT). DTaHO (STUIOBBIA cupT). [lepBUUYHBIN, BTOPUYHBIHA
Y TPETUYHBIN aTOMBI yriiepona. BogopoaHas cBsi3b.

[Tonydyenue u xumMuueckue cBoiicTBa cnuptoB. CriupToBoe OpoxeHue. GepMeHTHI.
DU3MONIOrMYECKOE IEHCTBUE METAHOJA U 3TaHOJa. AJIKOTOJIU3M.

MHoOroaTomMHbl€ CIIHPTHI. DTUIECHIIUKOIb. [ Tuuepud. XuMu4ecKkue CBOMCTBA
IIPEAECIbHBIX MHOTI'OATOMHBIX CHUPTOB. KayecTBeHHas peakuuss HA MHOIOATOMHBIE
CIIUPTHI.

®denonbl.  ApomaTHueckue COUPTHL. XHUMHYECKHE CBOMCTBa  (eHona.
KauectBeHHas peakius Ha PEHOII.

KapOonunbnable coenuHenusa. KapOonwnbHas rpymnmna. AnpAeruiHas Tpymma.
Anpnernnpl. Keronsl. I3oMepust 1 HOMEHKIATypa.

[lonyyeHne ¥ XUMUYECKUE CBOMCTBA albJACTUAOB. Peakuuu OKHUCICHUSA U
IIPUCOEINHEHNS albJeTHI0B. KauecTBEeHHbIEC pEaKUN HA aJIbACTHIbI.

Kap6onossie kucnotsl. KapbokcunbHas rpymnna (kapookcorpynmna). M3omepus
U HOMEHKJIaTypa KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE MpeJeibHbIE KapOOHOBBIE
kucnoTel. [lodydeHuMe  OJHOOCHOBHBIX  MpPEAENbHBIX  KapOOHOBBIX  KHCIIOT.
XHWMHUYECKHE CBOMCTBA OJHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX  KHCIOT.
MypaBbruHas KHCJIOTA. Y KCyCHast KUCJIOTA. ALIETATHI.

Cnoxusble 3¢upbl. Homenknatypa. [lonyyeHue, XuMu4ecKkue CBOMCTBA CIOKHBIX
a¢upoB. Peakuus ostepudukanuu. Illenoynoit ruaponus cioxHOro Adupa
(OMBLIEHHE).

Kupsl. TBEpAbIE KUPBI, KUAKKE )KUPbl. CHHTETUYECKHE MOIOIINE CPEACTBA.

VYrneBoasl. MoHocaxapunbl. ['nmoko3a. @pykro3a. Onurocaxapuasl Jucaxapuibl.
Caxapo3za.

[Tonmucaxapuasl. Kpaxman. I'mukoren. Peakuust nmomukonaeHcanuu. KadecTtBeHHas
peakuus Ha kpaxmain. llemmonosa. Auerunuesunonos3a. Kinaccudukaius BOJIOKOH.
A3oTcoaep:KalMe OpraHnYecKne CoeAuHeHus

A3oTcozepiKallue OpraHnYecKUue COECMHEHUSI. AMUHBI. AMUHOTpyNa. AHUJIMH.
[TonydyeHrne U XMMUYECKHUE CBOMCTBA aHUJIMHA.

AMuHOKHCIIOTEL. M30oMepust 1 HOMeHKIatypa. bunonspeseii noH. llentuaHas
(amupnas) rpynna. Ilentunnas (amuaHasi) CBsi3b. XMMHUYECKHE CBOMCTBa
aMuHOKUCIOT. Ilentuapl. [lomunentuasl. I munmH.

benku. CtpykTtypa OenkoBoil MoJieKyJsibl (TI€pBUYHAsI, BTOPUYHAS, TPETHUYHAS,
YeTBEpPTUYHAs). XUMUYECKHUE CBOMCTBa OenkoB. JleHaTypaluus U TUAPOJIU3 OEJIKOB.
[[BeTHBIE peaKMy HA OEJIKH.

A3zoTconepxaiue rerepouukinueckue  coeauHenus. [lupunun.  Iluppor.
[Tupumuaus. [Typun. A30TUCTbIE OCHOBAHUSI.

Hyknennoseie  kucnorel.  Hykieoruasl.  KomruieMeHTapHbIE — a30THCTBIE
OCHOBAHHSI.

Xumus U 310pOBbe UenoBeKka. PapMakoI0rniecKas XuMHs.



XuMus 10JMMEpPOB

[Tomumeprsl. Crenenp nonuMepuszauud. MoHoMmep. CTpyKTypHOE  3BEHO.
Tepmonnactuunbie nonumepbl. Crepeoperynsipabie  nojumepbl.  [lomuaTune.
[Monmunponunen. [ToaurerpadropaTusien.

TepmopeakTuBHbie ToJMMeEphl. PeHoNohopMalbIeTHAHbIE cMOJIbI. [1macTmacchl.
®enonnactel. AMUHOIIACTHL. [IeHOomIacTsI

[Tpupoausiii kayuyk. Pe3una. D00HUT.

CHHTETHYECKHE KAyUyKH.

Cunretnyeckue BonokHa. Kanpon. JlaBcaH.

11 kaace
Teopernuyeckne 0CHOBbI XUMMHU

BaxHeimme XUMUYECKHE TIOHATUSA W 3aKOHbl. XHWMHUYECKHWA DJIEMEHT.
AtomHbIN HOMep. MaccoBoe uucno. Hyknuasl. Pagrnonykinasl. 130TOIbL.

3aKOH COXpPAaHEHHs MAacChl BELIECTB. 3aKOH COXPAaHEHUs W IPEBpAllCHHUS
sHepruu. Jledext Macchl.

[lepuonuueckuii  3aKkoH. DJeKTpoHHas KoHpurypamus. ['paduyeckas
AJIEKTpOHHas (GopMyia. Pactipenenenue 3J€eKTPOHOB B aTOMaxX 3JIEMEHTOB MaJIbIX U
OOJIBIIMX TEpPHOAOB, P-, d-aiemenThl. JlanTaHOWMIBI. AKTHHOUIBL. VICKYyCCTBEHHO
IIOJIyYEHHbIC DJJIEMEHTBL. BaneHTHOCTh. DBajeHTHbIE BO3MOXKHOCTM  aTOMOB.
Bopoponnsie coennHeHus.

Crpoenue BeniectBa. MonHas cBsi3b. KoBaneHTHas (MoJisipHAs U HEMOJISIpHAs )
CBSA3b. DJNEKTpOHHAs popMyna. Mertamnueckas cBsi3b. BogopoiHas cBs3b.

['uOpuanzanus atroMHbBIX opOuTaneil. Kpucrauisl: aToMHbIE, MOJEKYIJISIPHBIE,
WOHHBIE, METAJUIMYECKHE. DIEMEHTapHAas sUYEHKa.

[Homumopdusm. Ilonmumopdueie Moaudukauuu. Asmorponus. WM3omepus.
['omonorust. XuMuU4eCKU CUHTES.

Xumuyeckne  peakuud.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
Peakuuu pasznoxeHus, COEIWHEHUS, 3aMElIeHMs, OOMEHa. ODK30TepMHUYECKHE U
HAOTepMUYecKue peakuuu. OOpaTuMble U HeoOpaTHMble peakuuu. 3akoH [ecca.
TemnoBo#t addext peakiuu. Tepmoxumudeckue ypaBHeHus. Teriora oOpa3oBaHwsl.
TennoTa cropanus.

CKOpoCTh XMMHUYECKOW peakuur. AKTHUBUPOBAHHBIM KOMIUJIEKC. 3aKOH
nerctByronmx macc. Knnetmueckoe ypaBHeHue peakuuu. Karamms. Karamusatop.
Nurubutop. ['oMoreHHsIi 1 reTeporeHHbI kaTanu3. Katanutuueckue peakiuu.

Xumnueckoe pasHoecue. [Ipunnun Jle [larenbe.

PactBopel. [ducnepcHbie cucrtembl. PactBopsl. ['pyboaucnepcHbie CHCTEMBI
(cycnensun u sMmyibenn). Kosmouanele pactBopbl (305H). Aspozonn. CrnocoObl
BBIPAKEHUS KOHLUEHTPALUHA pacTBOPOB. MoJsipHast KOHUEHTpaLHs.

OJEKTPOJUTHI.  DJNEeKTpoJuTHYecKass jaucconuanus. CTeneHb JIUCCOLHALNU.
Koncranta mucconmanuu. Bomopomnseiii mokazarens. Peaknuu moHHOTO OOMEHa.
['maposn3 oprannyeckux BemecTs [ uapoms comnen.

DJIEKTPOXUMHUYECKUE PEAKIMU. ['albBaHUYECKUI 3JIEMEHT. DJNEeKTPOoAbl. AHOJ.
Karon. Axkymynarop. TONIMBHBIN 3J1EMEHT. DIEKTPOXUMHS.

Psan  craHmapTHBIX  ANEKTPOJAHBIX NoTeHuuanoB. (CTaHOapTHBIE — YCJIOBHS.



CranaapTHBIA BOJIOPOJIHBIN 3IEKTPO/I.
Koppo3us MetamnoB. XUMUYECKas U SJIEKTPOXUMHUYECKAsT KOPPO3UL. DIEKTPOIH3.

DIEKTPOJIN3 BOJAHBIX PACTBOPOB. DJEKTPOIU3 PACILIABOB.
Heopranuuyeckasi xumusi

Mertamael. CriocoObl TOTydeHUsT MeTauioB. JI€rkue M TsOKENbIe METallIbl.
JlerkornnaBkue W TYrorjaBKue MeTauibl. MeTtamuyeckue 35eMeHTsl A- u b- rpymni.
Menp, UMHK, KEJI€30, TATAH, XPOM, HUKEIb, IUIATHHA.

CrmnaBel. Jlerupytomue po6aBku. YepHble MeTamwibl. L[BeTHble MeTayibl.
YyryH. Crane. JlerupoBaHHbIE CTaN.

OKcuabl U TUAPOKCUIBI METAIIOB.

Hemeramnbl. IIpocTbie BemiecTBa — HeMeTaluibl. Yriepoa. Kpemuuii. A3zor.
dochop. Kucnopoa. Cepa. drop. Ximop.

Kucnorueie okcuapl. Kucnopoacomepxkamue Kuciaorsl. CepHass KHUCIOTA.
A30THas kuciota. BonopoaHsie COeIMHEHNS] HEMETAILIIOB.
['eHeTnyecKas CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB.

XHMUA ¥ )KM3Hb

XUMUYECKask IPOMBIIIIIEHHOCTh. XUMUYECKasi TEXHOJIOTUA.

XHUMHUKO-TEXHOJIOTUYECKUE  IPUHLMIBLI  IPOMBILIJICHHOIO  MOJIy4YEeHUs
MeTtaioB. Yépnas Meramnyprusa. IIpousBomcrBo 4yyryHa. JloMeHHas 1iedb.
Arnomepanus. IIpomsBoactBo cramu. Kucimoponnslii koHBepTep. bezorxonHoe
IIPOU3BOJICTBO.

Xumust B ObITy. IlpoaykTel mnuTanusa. beitoBas xumus. OtTaenoyHble
MaTepralIbl. JKOJIOTMYECKUI MOHUTOPHUHT. [IpenenpHo nomycTuMble KOHIEHTPALH.

10 kaace
KoHTpoJbHBIX padorT - 2
IMpakTuyeckux pador - 4:
[Ipaktrueckas padora 1. [lomyueHue sTuIeHA U OMIBITHI C HUM.
[Tpaktuueckas padora 2. [lomyuenue u cBoricTBa KapOOHOBBIX KUCIIOT.
[Ipaktrueckass padota 3. PemeHue sKCIepUMEHTAIBHBIX 3a/ad Ha TMOJy4YeHUE U
pacrio3HaBaHHE OPraHUYECKHUX BEIIECTB.
[Tpaktrueckas pabora 4. Pacrio3HaBaHue miacTMacc U BOJIOKOH.
JlaGopaTopHBIX ONBLITOB —15:
1. M3roTtoBieHune Mozenei MOJIEKyJl yTIeBOJOPOAOB
O3HakomJieHHe ¢ oOpa3iiamMu MpoayKTOB HedTenepepadoTKu
Oxucnenue staHosia okcugom meau (I1).
PactBopeHue rivuepuHa B BOAE U peakius ero ¢ rugpokcuaom meau (I1).
XuMudeckue cBoicTBa peHona
Oxkucnenue MeTaHas (3TaHas) OKCUIOM cepeopa.
Oxkucnenue Metanans (3Ta"ans) rugpokcuiom meau (IT)
PacTBOpUMOCTh KMpPOB, [I0KA3aTEIbCTBO HX HEMNPEAEIBbHOIO XapakrTepa,
OMBUICHHE KHPOB.
9. CpaBHeHHUE CBOICTB MblJIa U CHHTETUYECKUX MOIOIINX CPEJICTB
10. CpoiicTBa III0KO3bI KaK ajdbJACTUIOCTIHPTA.

N OTh W



11. B3aumojeiicTBUE caxapo3bl C THAPOKCUAOM KaJbIIUS.

12. [IpuroToBieHue KpaxMaJIbHOTO KIJIEHCTEpa M B3aUMOJEHCTBHE C HMOIOM.
['uaponus kpaxmaia.

13.03nakomiieHue ¢ oOpasiaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

14.11BeTHbIE peakiK Ha OCJIKH.

15.CBoiicTBa KanpoHa.

11 kaace

KoHTpoJabHbIX pador - 2

IIpakTuyeckux pador - 3:

[TpakTrueckas pabota 1. [lpuroroBieHne pacTBOPOB € 3aJaHHONW MOJIAPHOM
KOHILICHTpALUEN».

[IpakTudeckas padota 2. Perenre sKkCiepuMEHTaAbHBIX 33/1a4 10 TeMe «MeTauibhy
[TpakTrueckas padbota 3. Perienne sKCIepUMEHTaNbHBIX 337134 10 TEME
«Hemeramibp

JlabopaTopHBIX ONBITOB —3:
1. Vzy4yeHue BAUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKHUX PEaKIIUn
2. OrmpeneneHne peakify cpeibl YHUBEPCATbHBIM UHIUKATOPOM.
3. I'mapomm3 comneit

HanpagJieHus1 IPOEKTHOM 1eATEJIbHOCTH 00Y4alOIIMXCS

Tembl yueOHbIX MpoeKTOB Juis yyamumxcsa 10 knacca:
1. Xumus BOKpYT Hac.

UccnenoBanue cHera.

HccnenoBanue 1MoyBhbI.

N3ydeHne XUMUYECKHUX BEIICCTB B OBITY.

Y4EHbIC XUMUKH.

3aHUMaTeNIbHAsT XUMMUSI.

YTunuzanus noJmMepos.

No ko

Tembl yueOHbIX MPOEKTOB Jyisl yyamuxcs 11 knacca:
1. UccnenoBanue BOAbI U3 KpaHa.
2. VccnenoBaHue BOJIBI U3 PEKH.
3. UTO CKpbIBaeT ymakoBKa MPOAYKTOB?
4. AKTyaJIbHbIC OTKPBITHS XUMUHU.
5. W3 yero crnenaHbl UTPYIIKH?
6. Komy HykHa xumus?

Hcnonb3oBanne pe3epBa y4eOHOr0 BpeMeHH

PesepBHoe Bpemsi B 10 u 11 kiacce He nmpeayCMOTPEHO.






3.TemaTnueckoe NIaHNPOBAHUE

10 KJIACC

Pa3zgen Koa- | Tembl Koua-Bo | OcHOBHBIE BHBI OcHoBHBIE
BO YacoB | AeSITeJIbHOCTH O0YYAIOUIUXCH | HANPABJICHUA
yacoB (Ha ypoBHE YHUBEPCAJIbHBIX BOCITUTATEJIbHOM

Y4eOHBIX AeHCTBUI) AeATeIbHOCTH

1. Teopus 3 [Ipenmer OpraHuyYeCcKoOin OOBACHSTE, MOUYEMY 1,3,4,6

XHMHY€ECKOI0 XHMHH. Teopus OPTraHUYECKYI0 XUMHUIO

CTpPOeHust XHUMHYECKOTO CTpPOCHUS BBIJICJIAIIA B OTACIBHBINA pa3aen

OpPraHuYecKux OpTraHMYECKUX BEILIECTB. xumuu. [lepedncisiTb OCHOBHBIC

coequnenuu. Ilpupona
XMMHYECKHNX CBA3ECH.

CocrosiHME 3JEKTPOHOB B
aToMe

Knaccuduxanus
OpraHUYeCKUX COCTMHEHUN

MPEANOCHUIKM BOBHUKHOBEHUS
TEOPUU XUMUYECKOTO CTPOCHHS.
PaznuyaTh Tpu OCHOBHBIX THUIA
YTJIEPOAHOTO CKEJIETA:
Pa3BETBIIEHHBIN,
HEPAa3BETBIICHHBIN U
HUKINYeCKuid. Onpenensirhb
HaJIM4KUe aTOMOB YIJiepoa,
BOJOPO/Ia U XJIOpA B
OpraHUYECKUX BEIECTBaX.
Paznuuars nonaTus
«ANIEKTPOHHAs1 000JI0UYKa» U
«ONEKTPOHHAST OPOUTAIIBY.
N300paxkaTs 37IEKTPOHHBIC
KOH(UTyparmu aToMOB
3JIEMEHTOB 1-TO 1 2-TO
NEPUOJIOB C NOMOIIBIO




ANIEKTPOHHBIX U TPAPUIECKUX
AICKTPOHHBIX (POPMYIL.
OOBACHATH MEXAHU3M
00pa3oBaHUs U OCOOEHHOCTH G-
U - cBsizeit. OnpeaensiTh
PUHAIIICKHOCTh
OpraHUYECKOTO BEIIECTBA K
TOMY WJIM HHOMY KJIacCy TIO

CTPYKTYpHOU popmyre

2. Yri1eBOoa0pOabI

10

I'omosoru, nzomepsl
AJIKAHOB.

Meran - npocTedmmn
MIPEICTABUTEIb aJIKAHOB.
JL.LO.Nel. N3rotoBnenue
MOJIEIIEH MOJIEKYJI
YTJIIEBOJOPOOB.

AJIKEHBI: CTPOCHHE MOJIEKYJI,
TOMOJIOTHSI U U30MEPHSI.
[Tomydyenue, cBOMCTBA U
MPUMEHEHUE aJTKEHOB
I1.P.Ne 1.

«lTonyuenue sTniieHa 1
OTIBITHI C HUM).

AJKaIreHsl.

AnieTHiIeH U €ro TOMOJIOTH.
ben3oi 1 ero romoJiory.

OOBCHATH  MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJl aJIKaHOB Ha
OCHOBE TPEICTABICHUHN 0
rudopuau3alyu opouTalie atoMa
yriepoza. N3roraBauBath
MOJENIM  MOJIEKYJ]  aJKaHOB,
PYKOBOJICTBYSCH TEOpHEn
XUMUYECKOTO CTPOCHHUS
OpraHU4YeCKUX BEILIECTB.
Otnuyath TOMOJIOTH OT
n3omepoB. Ha3piBaTh ajikaHbl MO
MEKIyHAPOIHOW HOMEHKJIATYPE.
CocraBnsaTh YpaBHEHHUS
XUMHUYECKUX peaxkuuu,
XapaKTEPU3YIOIMINX XUMUYECKUE
CBOMCTBA ME€TaHa U  €r0
roMosoroBs. Pemare pacyé€rHble
3aJa4yl  Ha BBIBOJ (HOPMYJIbI
OpPraHUYeCKOr0 BELIECTBA
OOBACHATH MPOCTPAHCTBEHHOE

5,7




[IpuponHbIE HCTOYHUKHU
yrieBoaopoaoB. JI.O. Ne 2.
O3HakomileHHE ¢ 00pa3lamMu
MPOIYKTOB
HedTenepepaboOTKH.

K.P. Ne 1 o temam «Teopus
XUMHUYECKOTO CTPOCHHUS
OpTraHUYECKUX
COCIUHECHUIY,
«YTIEBOIOPOIBDY.

CTPOEHHE MOJIEKYJIbI 3TUJIEHA Ha
OCHOBE IIPEJCTaBICHUMN O
ruOpuan3ali aTOMHbIX
opburaneil yriepoja.
N300paxaTh CTPYKTYpHbIE
(opMyJIbl ATKEHOB U UX
MU30MEPOB, HA3BIBATh AJIKEHBI 110
MEKyHAapOIHOM HOMEHKJIAType,
COCTaBIISATH (OPMYJIIBI ATTKEHOB
10 UX Ha3BaHUSIM.

CocraBnsaTh YPaBHEHHUS
XUMHUYECKUX peaxkuui,
XapaKTEPHU3YIOIMINX XUMUYECKUE
cBorcTBa ankeHoB. Ilomydats

OTHIJICH. HOKaBLIBaTB
HGHpGI[GHI:HBIﬁ XapaKTep
OTHJICHA C IIOMOIIIBIO

KauyeCTBEHHOM peakuuu Ha
KpaTHble CBA3U. COCTaBIATH
YpaBHEHUS XUMHYECKHUX
peaxkuuu, XapaKTepU3yHOLINUX
HENpeaeTbHbIN XapaxkTep
ankagueHoB. OOBSACHATH  SP-
TUOPUAN3ALINIO u
MPOCTPAHCTBEHHOE CTpPOEHHUE
MOJIEKYJIbl alleTUJICHA, Ha3bIBaTh
TOMOJIOTH aleTUICHa o
MEKIYHAPOJIHOW HOMEHKJIAType,
COCTAaBJISITh YPABHEHHUS PEAKIUU,




XapaKTEPHUIYIOMINX XUMUYECKUE
CBOMCTBA alleTUJICHA
OOBACHATD INEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI O€H3011a.
N300paxxaTh CTPYKTYpHYIO
dbopmyny 6eH3071a AByMS
crnoco0amu.

OOBACHATH, KaK CBOMCTBA
OeH30J1a 00YCITOBIEHBI
CTPOCHHUEM €TI0 MOJICKYJIBI.
CocraBnsaTe ypaBHEHHS
peaKuui, XapakTEepU3YIOIMINX
XUMUYECKHE CBOMCTBA OEH307a
Y €ro rOMOJIOTOB
XapakTepu3oBaTh COCTaB
PUPOIHOTO ra3a U MOMyTHBIX
HE(TAHBIX TA30B.
XapakTepu3oBaTh CIIOCOObI
nepepaboTku HePTH. OOBICHATH
oTiinyue OEH3MHa IPSIMO
MIEPETOHKH OT KPEKUHT -
OeH3MHa.

3.
Kucnopoaconep:xamue
OpraHuveckKue
COeIUHEeHUs

11

OaHOAaTOMHBIE TTPEAECTBHBIC
ciuptel. [lomydenue,
XUMHUYECKHUE CBOMCTBA U
npuMenenue. JI.O. Ne 3.
Oxmciienue 3TaHoja
okcusioM menu (II).

N3obpaxars oburyto hopmyity
OJTHOATOMHBIX TIPEICTBHBIX
criupToB. OOBACHITH
o0pa3oBaHKe BOJOPOIHON CBSI3U
U e€ BIUSHUE Ha PUBUUCCKHEC
cBoricTBa cniupToB. COCTaBIISITh

2,35




MHoOroatoMHbI€ CIIUPTBHI.
JL.O. Ne 4.

PactBopenue riuiepuHa B
BOJIE U PEAKIIMS €TO C
ruapokcuom meau (11).
DeHoJIbI U ApOMATHIECKUE
cnupthl. JI.O. Ne 5.
XUMHUUYECKHE CBOMCTBA
dbenona.

KapOoHunbHbIe COeAMHEHUS.

CBOICTBA U IPUMEHEHNE
anmpnerunos. JI. O. Ne 6.
OxuciieHre MeTaHaisd

(?TaHans) OKCUIOM cepedpa.

J. O. Ne 7.

OxucieHne MeTaHasus
(aTaHans) TMIPOKCH-IOM
memu (11)

Kap6oHOBBIE KHCIIOTHI.
XUMHUUYECKHUE CBOWCTBA U
PUMEHEHUE

I1.P. Ne2. Ilomyuenue n
CBOICTBa KapOOHOBBIX
KHCJIOT.

CrnoxxHble 3pUPBHI.

Kupsi. Motommue cpeacrsa.
JI. O. Ne 8. PacTtBOpHMOCTH
YKUPOB, TI0KA3aTEeIbCTBO UX
HEIPENEIBbHOIO XapaKkTepa,

CTPYKTYpHBIE (DOPMYIIBI CHUPTOB
U UX U30MEPOB, HA3bIBATH
CIUPTHI IO MEXKTYHAPOTHOM
HOMeHKJaType. OObICHATh
3aBUCUMOCTh CBOMCTB CIIUPTOB
OT HaNM4us (PYHKIUOHATIHHOM
rpynimsl (-OH). CocTtaBasth
YPaBHEHUS pEaKIUH,
XapaKTEPU3YIOIIUX CBOMCTBA
CIIUPTOB U UX MIPUMEHEHHUE.
XapakTepu3oBaTh
(U3UO0IOTNYECKOE JICUCTBUE
METaHOJIA U 3TAHOJIA.
CocraBnsaTe ypaBHEHHS
peaKIuii, XapaKTEePU3yIOITNX
CBOWCTBAa MHOT'OATOMHBIX
CIIUPTOB, U MTPOBOAUTH
KAUEeCTBEHHYIO PEAKIIHIO Ha
MHOT'OATOMHbBIE CIIUPTBHI.
OOBICHATH 3aBUCUMOCTD
CBOMCTB (heHOIa OT CTPOEHUs
€ro MOJIEKYJIbI, B3aUMHOE
BJIMSIHUE ATOMOB B MOJIEKYJIE Ha
npuMepe denosa. CocTaBisiTh
YPaBHEHUS pPEAKIUM,
XapaKTePU3YIOIIUX XUMUYECKUE
CBOMcCTBa (heHoa

CocraBnsath (HopMyITbl H30MEPOB
Y TOMOJIOTOB QJIbJIETUJIOB U




ombLlIeHHE KUPOB. JI. O. Ne
9.

CpaBHeHUE CBOMCTB MblIa U
CUHTETUYCCKHUX MOIOIIUX
CpEICTB

Yrnesonanl. I mroko3a.
Caxapo3za.

JI. O. Ne 10. CgoiicTBa
TJTFOKO3bI KaK
anpaerugocnupta. JI. O. Ne
11. B3aumoeiictBue
caxapo3bl C TUIPOKCUIOM
KaJIbITHUs.

[Tomucaxapuasl. Kpaxmair.
Hemmronoza. JI. O. Ne 12.
IIpuroroBienue
KpaxMaJbHOTO KJIehcTepa 1
B3aUMO/JICICTBUE C HOJIOM.
I'maponus kpaxmana..JI. O.
Neo 13. O3nakomieHue ¢
oOpa3laMu NpUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH.
IT.P. Ne 3.

Penienue
AKCTIIEPUMEHTAJIBHBIX 3a]1a4
Ha MOJyYeHUE U
pacrio3HaBaHUE
OpTraHUYECKHUX BEIIECTB.

Ha3bIBaTh UX IO
MEKTyHAPOIHOW HOMEHKJIIATYpE.
OOBICHATH 3aBUCUMOCTD
CBOWCTB aJIbJETUIOB OT
CTpOEHHUA UX QYHKIMOHATBHON
rpynmnsl. [IpoBoguTh
KAuEeCTBEHHBIC PEAKIINU Ha
anpaeruabl. CocTaBiIsTh
YPaBHEHUSI pEaKIUK,
XapaKTEPU3YIOIINUX CBOMCTBA
anpaeruaoB. CoCTaBIATh
dbopMyIIbl HU30MEPOB U
TOMOJIOTOB KapOOHOBBIX KUCTIOT
Y Ha3bIBaTh WX IO
MEKIyHAPOIHOW HOMEHKJIIATYpE.
OOBICHATH 3aBUCUMOCTD
CBOMCTB KapOOHOBBIX KUCJIOT OT
HaM4us PyHKITMOHAIBHON
rpynimsl (-COOH). CoctaBisiTh
YPaBHEHUSI peaKIuu,
XapaKTEPU3YIOIIUX CBOMCTBA
KapOOHOBBIX KUCIOT. [loyyaTh
YKCYCHYIO KHCIIOTY U
JIOKa3bIBaTh, YTO ITO BEIIECTBO
OTHOCHUTCS K KJIaCcCy KHUCJIIOT.
OTnauyaTh MypaBbUHYIO KUCJIOTY
OT YKCYCHOM C TIOMOIIBIO
XAMUYECKUX PEAKIIHM.
CocTaBisITh ypaBHEHUS PEAKIIHMA




srepudukanun. OOBICHATH
OMOJIOTUYECKYIO POJIb KUPOB.
Cobntonath npaBuiia
6e30macHOro oopalieHus co
cpencTBamMu ObBITOBOM XUMUU
OOBICHATH OMOJIOTUYECKYIO
poJib MTI0KO3bI. [IpakTudecku
JTIOKa3bIBATh HAJTUIHEC
(GyHKIIMOHATBHBIX TPYTI B
MOJICKYJIE TJTFOKO3HI.
OOBACHATH, KaK CBOMCTBA
caxapo3bl CBS3aHBI C HATHYUECM
(GYHKIIMOHATBHBIX TPy B €€
MOJICKYJIe, ¥ Ha3bIBaTh 00JACTH
IPUMEHEHUS Caxapo3bl.
CocraBnsaTh ypaBHEHUS
peaKkimii, XapaKTepU3yroImx
cBoKcTBa caxapo3bl. COCTaBIATH
ypaBHEHUS PEaKIUN THAPOIIN3a
Kpaxmaja U MOJMKOHICHCAIINH
MoHocaxapuaoB. [IpoBoanuTs
KauyeCTBEHHYIO PEaKIIMIO Ha
Kpaxmat

4. A3sorcoaepxaiue
OpraHuveckKue
coeIUHEeHUsI

AMUHBIL

Awmunokuciotsl. benku. JI.
O. Ne 14. [IseTHbIE peakuuu
Ha OeIKH.
A3o0TcoaepiKalime
TeTePOIUKINYECKUE

CocraBnsaTe ypaBHEHUSA
peaKUMi, XapaKTEepU3yOLINX
CBOMCTBA aMHHOB.

OOBSICHATH 3aBUCUMOCTD
CBOMCTB aMHUHOKHUCJIOT OT
CTpOeHUS WX QYHKITMOHATHHBIX

5,7




COCUHCHUSI.
XuMuA U 310pOBbE
YyeJI0BeKa.

K.P. Ne 2 o

TEeMaMm
«Kucnopoaconepxariye
OPTraHUYECKUE COCTUHEHUS,
«A30T-coaepikaiiue
OPTraHUYECKUE COCTUHEHUS.

rpynn. Ha3eiBats
AMUHOKHUCIIOTHI IO
MEXIYHapOIHON HOMEHKJIAType
U COCTaBIIATb ypaBHEHUS
peaKIuii, XapakKTepU3yIOUUX UX
CBOMCTBA.

OOBIACHATH OMOJTIOTUYECKYIO
pOJIb OEJNKOB U MX MPEBPAILICHUIA
B opranusme. [IpoBoauts
I[BETHBIC PEaKIMU Ha OCITIKHU.
OOBACHATH OMOJIOTHYECKYIO
POJIb HYKJIEMHOBBIX KHCIIOT.
[Tonp30BaThCA HHCTPYKIIUEN K
JIEKapCTBEHHBIM IpernapaTamM

5. Xumust noJiumepoB

CHHTETUYECKHUE TIOJIUMEDBI.
IIenonnacrsl.
HarypanbHbiil kayuyK.
CHUHTETHYECKHI KaydyK.
CHUHTETHYECKHE BOJIOKHA.
JL.O. Ne 15. CgoiicTBa
KalpoHa.

IT. P. Ne 4. Pactio3HaBaHue
MJIACTMACC U BOJIOKOH.
Oprannueckast XuMus,
YEJIOBEK U MPUPO/IA.
HTorosslii ypok 1no
MIPOMJICHHOMY KYpPCYy
OPraHUYECKON XUMUU

3anuceiBaTh YpaBHEHUS PEAKIIH
MOJIMMEPHU3ALINU. 3aMUCHIBAThH
ypaBHEHUS peaKiui
MOJIMKOHEHCAIINH.
Pacnio3naBaTh oprannueckue
BEILECTBA, MCIOJIb3YS
Kaue€CTBEHHBIC PEAKIINU

6,7,8




11 KITACC

Pa3zgen Koa-Bo | Temsbl Koa-Bo OcHOBHBIE BH/IBI OcHoBHBIE
JyacoB 4yacoB NeAAITeJIbHOCTH O0yYAIOIIUXCH | HANIPABJICHHU
(Ha ypoBHE YHMBEPCAJIbHBIX |
Y4eOHBbIX AeiicTBU) BOCIIUTATEJIDL
HOM
AesITeJIbHOCT
"
1. Teoperuueckue | 20 CoBpeMeHHass MOJIeNIb CTPOEHUS [lepeuncnars Baxxuenmue | 1,3,4,6,8
OCHOBBI XUMHH aToMa. XHWMHYCCKMH DJIEMEHT. XapaKTePUCTUKH  XUMHUYECKOTO
Hyxmuner. 3otonsr. anemeHTa. OOBACHATH pa3nUyune
[Teprnonnueckuit 3aKOH. MEX]TY TTOHATHUSIMH
Pacnipenenenure dJ€KTPOHOB B «XUMUYECKUM 3JIEMEHT),
aToMax »JJEMEHTOB MaJbIX U CHYKITUA, «H30TOI.
OOJIBIIINX TIEPHUOIOB. IIpuMeHSITh 3aKOH COXpaHECHUS
[Tonoxenune B IICXD Bomopona, Macchl BELIECTB IpU
JIAHTAHOUJOB, AKTHHOMUJOB H COCTaBJICHUU ypaBHEHUM
HMCKYCCTBEHHO MOJy4YEHHBIX XUMHUYCCKHUX peaKIInil.
DIIEMEHTOB. Onpenensate MaKCUMAJIBHO
BamentHocT, W BaJICHTHEIC BO3MOYKHO€ YHUCIIO SJIECKTPOHOB

BO3MO>KHOCTH aTOMOB
DJIEKTpOHHAs npupoaa
XUMHYEeCKON cBsi3u. (OCHOBHEBIE
BUJIbI XMMHUYECKOM CBS3H.

[IpOCTpaHCTBEHHOE  CTPOECHHE
MOJIEKYJ

Crpoenue KPUCTAILJIOB.
Kpucramnmueckune PELIETKHU.

HA DHEPreTUYECKOM  YpPOBHE.
3anuceIBaTh rpadguueckue
AJNEKTPOHHBIE (POPMYIIBI S-, P- H
d-amemeHTOB. XapakTepu3oBaTh

TTOPSIJIOK 3aIT0JTHECHUS
AICKTPOHAMH  DHEPreTHYCCKUX
YPOBHEM W  TMOJYPOBHEU B
atomMax. OOBACHATH, B YEM




[Tpuunnsbl MHOT000pa3us
BEILIECTB.

Knaccudukanms  XUMHUYECKHX
peakuuii

CKOpOCTh XUMUYECKUX PEAKIIHM.
Karanuz. JI.O. Ne 1. W3yueHue
BIUSIHUSA DPa3IMYHbIX (PAKTOPOB
Ha  CKOPOCTb  XHMHYECKHX
peakuuii

XUMHAYECKOE  PABHOBECHE U
YCIIOBUS €70 CMEILIECHHUS.
JlucriepcHbIE CHCTEMBI.

CrnocoOb1 BBIPAKEHHUS
KOHIICHTPAIIMX PaCTBOPOB.

IL.P. Nel. IIpurorosienue
pacTBOpOB c 3aJJaHHOU
MOJISIPHOW KOHLIEHTpaLUEeu.
DIEeKTpOoIUTHYECKAs
JUCCOLIMALIAS. Bonoponusii

Mokasartejib. Peakimm HOHHOIO
oOMeHa. J1.O. Ne 2.
OnpeneneHue peakuu Cpebl
YHUBEPCAIbHBIM UHAUKATOPOM.

I'moponu3  opraHMyYeckux U
HEOPTaHUYECKUX  COCIUHCHUI.
JL.O. Ne 3. T'maponu3 coneit

OBP B MpUpPOJE,
MIPOU3BOJICTBEHHBIX Mpolieccax u

3aKJTF0YAETCS buznyeckuit
CMBICJI TIOHSTHS «BaJCHTHOCTHY.
OOBACHATh, YEM ONPEIEIISIOTCS

BaJICHTHBIC BO3MOKHOCTH
aTOMOB  Pa3HbIX  DJIEMEHTOB.
CocraBnsTh rpaduueckue

AJIEKTpOHHBIE (OPMYJIBI a30Ta,
dbocdopa, KuCIOpoIa U CEPHI, a
TaKXKe XapaKkTepru30BaTh
U3MEHEHUSI PaJUyCOB aTOMOB
XUMHUYECKHUX  DJJICMEHTOB  IIO
[epuoiam u A-rpynnam
MEPUOANYECCKON TAOIHIIBI
OOBSICHATH MEXaHU3M
o0pa3oBaHUs HIOHHOU U
KOBAJICHTHOM CBS3U H
0COOEHHOCTH (DUUYECKUX
CBOMCTB HOHHBIX M
KOBAJICHTHBIX COCTMHCHUI.

CocrtaBnsTh 3JIEKTPOHHBIE
dhopmyibl MOJICKYJI
KOBAJICHTHBIX COCIMHEHUH.
OOBACHATH MEXaHU3M
oOpa3oBaHUs  BOJOPOJHOM U
METAIUTAYECKON CBSI3EU 51

3aBUCUMOCThH CBOMCTB BEIECTBA
OT BHJA XHMHYECCKOW CBSI3H.
OOBSICHAT,  TIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI




KU3ZHEICATSIIbHOCTH OpraHnu3Ma
XUMHUYECKHE HCTOYHHKU TOKA.
Koppo3us meramioB u  ee
pEeayNPEKICHHE.

DIIEKTPOJIN3

O6oO0maronuii  ypok IO TeMe:
«Teopernueckue OCHOBBI
XUMUAN

K.P. Ne 1 no

TeMaM «TeopeTndecKkne OCHOBBI
XUMUAN»

OpPTraHNYCCKHX u
HCOPraHNM4YCCKUX CO€III/IH€HI/II‘/’I C
IIOMOIIBIO HpCI[CTaBJIeHI/Iﬁ 0)

TUOPHUIN3ALINN opOuTaJeH.
OOBICHATH 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT THUIIA €O
KPUCTAJUTNYECKOU PELIETKHU.
OOBCHATH MIPUYUHBI

MHOT000pa3us BEUIECTB
[lepeuncnary NpU3HAKHA, TIO
KOTOPBIM  KJIacCU(ULUPYIOT
XUMHUYECKUE PEAKLIUU.
OOBSICHATH CYIIHOCTh
XUMHYECKOUN pEaKIIUu.
CocTaBisATh ypaBHEHUS
XUMHUYECKUX PEAKIIUA,
OTHOCAILIUXCS K ONPEIEIEHHOMY
tuny. OObSCHITH BIUSHUE
KOHICHTPALIMI PEareHTOB Ha
CKOPOCTb TOMOT'€HHBIX U
TE€TEPOrEHHBIX PEAKIIUMN.
OOBSICHATH BIUSHUE PA3TUYHBIX
(hakTOpOB Ha CKOPOCTh
XUMHYECKOUN PEAKIINH, & TAKXKE
3HAUYEHUE MPUMEHEHUS
KaTaJn3aTOPOB U HHTUOUTOPOB
Ha npakTuke. OObSICHATH
BJIMSIHUE U3MEHEHUS
KOHLIEHTPAlMU OJTHOTO U3




pEarupyronmx BEIUIEeCTB,
TEMIIEPATYphl U JaBJIECHUSA HA
CMEILEHUE XUMHYECKOTO
paBHOBECHS
XapakTepu3oBaTh CBOMCTBA
Pa3JIMYHBIX BUJOB JUCIIEPCHBIX
CUCTEM, YKA3bIBATh IPUYHUHBI
KOAryJisiliuy KOJUIOUJIOB U
3HAYEHHE ITOTO SABJICHUS.
Pemate 3a7aum Ha
MIPUTOTOBIICHUE PACTBOPA
ONPEAECTEHHON MOJISIPHOM
KOHIEHTpaluu. [ 0OTOBUTH
pacTBOP 33 JaHHON MOJIIPHOU
KoHIIeHTpauu. OObSICHSATS,
[I0YEMY PaCTBOPHI BEILLIECTB C
VOHHOW U KOBAJICHTHOU
MOJISIPHOM CBA3bIO0 MPOBOIAT
AJIEKTPUYECKUH TOK.
Omnpenensats pH cpensl ¢
MOMOIIBIO YHUBEPCAITBHOTO
uHaukaropa. OOBSACHATH €
MTO3UIIMI TEOPHUH
BIEKTPOJIUTUYECKOMN
JIACCOIMALINYU CYIITHOCTh
XUMHUYECKUX PEaKLINi,
MPOTEKAIOIIUX B BOJHOU CpeELIE.
CocTaBisTh NOJHBIE U
COKpAIIEHHBIE MOHHBIC




YPaBHEHHUS PEAKIUU,
XapaKTEepU3YyIOIIUX OCHOBHBIE
CBOMCTBA BKHEMIIMX KJIACCOB
HEOPTaHUYECKUX COCAUHEHUM.
OrnpenensiTe peakiuio Cpeibl
pacTBOpa COJH B BOJE.
CocTaBisaTh ypaBHEHUS peaKUid
TUJPOJIN3A OPraHUYECKUX U
HEOPraHMYECKUX BEILECTB
OOBSICHATH TPUHLMI PaOOTHI
rajJbBaHUYECKOIO JJIEMEHTA.
OOBSCHATH, KaK YCTPOEH
CTaHIAPTHBIN BOJOPOIHBIN
anektpon. [lonb3oBaTees psiaom
CTaHJAPTHBIX JIEKTPOTHBIX
MOTEHIHAIOB. OTINYaTh
XUMHUYECKYH) KOPPO3HIO OT
AIEKTPOXUMHUYECKOMU.
OOBIICHATH TPUHITUIIBI 3AIIUTHI
METAITMYECKUX U3IETUN OT
KOPPO3UH.

OOBICHATh, KAKUE MPOLECCHI
MIPOUCXOIAT HA KATOJIE U aHOME
P AJICKTPOJIN3E PACIIABOB U
pacTtBOpOB coser. COCTaBIISITh
CyMMAapHbI€ YPABHEHUS PEAKIIHI
AIEKTPOIN3A

2.
Heoprannueckas

11

OO01mast xapakTepucTHKa U
CH0COObI MOJTYYESHHS] METAJUIOB

XapakTepu3oBaTh 00IIHe
CBOWCTBA METAJJIOB U

5,3,6,8




XUMUA

CBoiiCcTBa METAJJIOB I1aBHBIX
noarpymn I-1IT rpynm
MeTtanibl TOOOYHBIX MOATPYIIL:
Me€Jlb, IUHK, TUTAH, XPOM,
YKE€JI€30, HUKENb, IIaTUHA.
CruiaBel METAIIIOB

Okcuapl U TUAPOKCHIBI
METAJJIOB

I1.P. Ne2. Pemienue
AKCTIIEPUMEHTANIbHBIX 3a]1a4 110
teme «MeTtautby

O630p HeMeTaoB. CBoiicTBa U
MIPUMEHCHUE BAKHEUIIINX
HEMETAIIJIOB

OO61mast xapakTepucTHKa
OKCHUJIOB HEMETAIIIOB U
KHUCJIOPOACOICPHKAIUX KHACIIOT.
H2S04 (x) u HNO3(k).
Bonopoaneie coequHeHUs1
HEMETAILJIOB.

I1.P. Ne 3 Pemenue
AKCTIIEPUMEHTANIbHBIX 3a]1a4 110
teme «Hemeramabn
O06o0mmaronuit ypok mo Teme:
«Heoprannueckas Xxumusi»
K.P. Ne 2 o

temaM «Heoprannueckas
XUMUS

Pa3bSACHATH NX HA OCHOBE
MPEJICTABICHUI O CTPOCHUH
aTOMOB METaJIJIOB,
METAJUTMUECKOM CBSI3U U
METaAJJINYECKOU
KPUCTAJUTMYECKOU PEIIETKE.
NnmrocTpupoBath NpuMepamMu
CIIOCOOBI MOTYYEHUST METAJIOB.
XapakTepu3oBaTh XUMUYECKUE
cBoiictBa metayioB |A—IIA
TPYIII U AJIFOMUHUSI, COCTABIATh
COOTBETCTBYIOIIUE YPABHEHUS
peakiuit. OOBSACHSITH
OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHMYECKHUX 3JIEMEHTOB b-rpyni
nepuoanueckou cucremsl Jl. U.
MenpaeneeBa. CocTaBIsATh
YPaBHEHHUSI pEaKIUK,
XapaKTEPU3YIOLIMX CBOMCTBA
MeJM, ITMHKA, TUTaHa, XpoMma,
xenesa. [IpenckaspiBaTh
CBOMCTBA CIIJIaBa, 3Has €ro
coctaB. OOBACHATD, KaK
N3MEHSIOTCS CBOMCTBA OKCHUIIOB
Y TUJIPOKCUIOB METAJIOB 11O
nepuoaam u A-rpymnmnam
MePUOANICCKON TAOHIIBI.
OOBICHATH, KaK U3MEHSIOTCS
CBOMCTBA OKCHUIOB U




TUAPOKCUIOB XUMUYECKOTO
3JIEMEHTA C MOBBIIIICHUEM
CTCIICHU OKMCJICHHUS €ro aToMa.
3anuchIBaTh B MOJIEKYJISIPHOM U
MOHHOM BHJI€ YPABHECHUS
XUMHYECKUX PEAKIIH,
XapaKTEPU3YIOIIUX KUCIOTHO-
OCHOBHBIC CBOMCTBA OKCHJIOB U
TUJIPOKCUAOB METAILIOB, a
TAKXKE€ IKCIEPUMEHTAIBHO
JIOKa3bIBaTh HAJIMUME ITUX
cBoMcTB. Pacmo3HaBaTh
KaTHUOHBI COJIEH C ITOMOIILIO
Ka4eCTBEHHBIX PEAKIUM.
XapakTepuszoBaTh 001IHE
CBOMCTBa HEMETAIIIOB M
Pa3bSACHATH UX HA OCHOBE
MPEJICTABICHUN O CTPOCHUU
atoma. HaspiBaTh oOactu
MIPUMEHEHUS BAXKHEUILINX
HEMETAJUIOB. XapaKTEPU30BaTh
CBOMCTBA BBICIINX OKCHOB
HEMETaJIJIOB U
KUCJIOPOJICOJIEPKAIIMNX KUCIIOT,
COCTaBJISITh YPABHEHUS
COOTBETCTBYIOIIUX PEAKLUN U
OOBSICHITH UX B CBETE
MIpeACTaBICHUM 00
OKHCIIUTENLHO-




BOCCTAHOBUTEJBHBIX PEAKLHUSIX U
AIEKTPOJIUTUIECKOU
nuccoruanuu. CocTaBiATh
YpaBHEHHUS PEaKIui,
XapaKTEPU3YIOIIHUX
OKHMCJIUTECIbHBIC CBOMCTBA
CEpHOM M a30THOU KHUCJIOT.
XapakTepu3oBaTh N3MEHECHHUE
CBOWCTB JIETYYUX BOJIOPOAHBIX
COCIMHCHUN HEMETAJIJIOB MO
nepuony u A- rpynnam
MEPUOINYECKON CUCTEMBI.
Jloka3bpIBaTh B3aMMOCBSI3b
HEOPraHUYECKHUX U
OPTaHUYECKUX COCIIUHCHUU.
CocTaBsITh ypaBHEHUS
XAMUYECKUX PEAKIINM,
OTPa’KAIOIIUX B3aUMOCBA3b
HEOPTAaHUYECKUX U
OpPraHUYECKUX BEIIECTB,
OOBSICHSITh UX HA OCHOBE TEOPUU
ANEKTPOJIMTHIECKON
JIACCOIMALINY U TIPEICTABICHUI
00 OKHCIIUTENBHO-
BOCCTAHOBUTEJBHBIX MPOLIECCAX.
IIpakTHuecku pacno3HaBaTh
BEIIECTBA C ITIOMOIIIBIO
KauyECTBEHHBIX PEAKIIMU Ha
AHUOHBI




3. Xumusa n

HaquLIe MECTOJbI ITIO3HAHUA B

OOBACHATD HAyYHBIEC TPUHIIUITBI

2,6,7,8

KM3Hb XUMUU. XUMHUS B ITPOU3BOJICTBA HA IPUMEPE

MPOMBIIUICHHOCTH. [[pUHIIUTIBI MIPOU3BOJICTBA CEPHOUN KHUCIIOTHI.

XUMHUYECKOTO IPOU3BOJCTBA. [lepeuncnsaTh NPUHIUIIBI

XuMus U 310pOBBE. XUMHYECKOTO TMPOU3BOJICTBA,

Xumus B ObITYy. XUMHUECKast UCIIOJIb3YEMBIE NPU MOTYyYECHU U

MIPOMBIIICHHOCTh U YyTryHa.

OKpykaromas cpena. XuMus B CocTaBisTh ypaBHEHUS

MTOBCEHEBHOM KU3HHU. XUMHYECKUX PEAKIINM,

XuMus B CEJIbCKOM XO35UCTBE, MPOTEKAIOIIUX MPU MOJTyYCHUN

CTPOUTENLCTBE. XUMHUS U YyryHa U CTallu.

AKOJIOTHSI Cobmronath npaBuiia
0e3omacHOi paboOThI €O
cpeacTBaMu OBITOBON XMMUHU.
OOBIICHATH TPUYUHBI
XUMHYECKOT0 3arpsi3HEHUS
BO3/1yXa, BOJOEMOB U ITOYB

Hroro: 68 u




COI''TACOBAHO
[TpoTokon 3aceqanws
METOJIUIECKOTO O0bETNHCHHISI
YUUTENCeH XUMHUH, OMOJIOTHH
u reorpadun
ot 26.08.2022 roxa Nel

/NN Kymnapesa/

COI''TACOBAHO
3aMECTUTEINb JUPEKTOPA I10
YBP

(O.H. ITntocHuna)
26 .08. 2022 rona
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