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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA ITPOT'PAMMSBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOy4arolUMUCS
IPOrpaMM CPEIHEro 00IIero oopa3oBaHusl (JIMYHOCTHBIM, METAIIPEIMETHBIM M TIPEIMETHBIM ).
Hayuno-metoanueckoil OCHOBOM Ui pa3pabOTKH IUTAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3zoBaHus SBISETCS CUCTEMHO-AESTEILHOCTHBIN TTOJIXO/I.

B COOTBETCTBHM C CUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JHUYHOCTHBIX
pe3yabTaTOB OCBOCHHS TMpeaMeTa «XHUMHsS» Ha YPOBHE CpelHEro ooimiero oOpa3zoBaHUs
BBIICJIEHBI CIIETYIOIIUE COCTABIISIONIHUE:

OCO3HaHHE O0YYAIOIIUMHUCS POCCUUCKON TpaKJaHCKOW HMIEHTUYHOCTU — T'OTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEACIICHHIO;

HaJIM4K1e MOTUBAIIMU K O0YyUEHHUIO;

[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JTUYHOCTH HA OCHOBE KJIFOUEBBIX
LHEHHOCTEN U HCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUU;

TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOCH JESATEIBHOCTU
LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLIIMMU LEJIOCTHOM CHUCTEME XHUMHUYECKOTO
00pa3oBaHus;

HaJU4yue MPaBOCO3HAHUSI HKOJOTUUECKOM KYJIbTYpPhl M CHOCOOHOCTU CTaBUTh LEIU U
CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI TpeAMeTa «XHUMHS» ITOCTUTalOTCs B EIUHCTBE
y4eOHONM ¥ BOCIUTATEIBHOW JEATEIbHOCTM B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH W HJI€AIaAMH POCCUICKOTO
rpakJIaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE HOpMAaMU W MpaBUIaMU ITOBEJICHUS,
CIIOCOOCTBYIOIIMMHU ~ MpOIIECCaM  CaMOINO3HAaHUSA, CAMOPAa3BUTHS W HPABCTBEHHOIO
CTaHOBJICHUS JIMYHOCTH O0yUYarOIINXCA.

JIMYHOCTHBIE PE3YNIbTAThl OCBOCHUS MpPeIMeTa « XUMHU OTpakaroT cPOPMUPOBAHHOCTD
ONbITa TMO3HABATEILHON M MPAKTUYECKOW JESITEIHbHOCTH OOYYaIOUIUXCA [0 pean3aluu
MPUHATHIX B OOIIIECTBE IIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHUS O0YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00SI3aHHOCTEH, yBaKEHUS
K 3aKOHY U MPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOPMAax W IMPaBWIAX MEXKJIWYHOCTHBIX OTHOIICHUM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATETLHOCTH TIPU CO3JaHUM y4EeOHBIX
MPOCKTOB, pEIICHUH YYEOHBIX U TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUU XUMHYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY W apryMEHTHI
JIPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YUEOHON JESTEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS



[EHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAay4HOMY HACJEJMI0 OTEUECTBEHHOMU
XUMUU;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUM,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIIbHBIX MIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;

UHTEpeca M I[I03HABATENIbHBIX MOTHMBOB B IOJYYEHHUU M TMOCJICAYIOIIEM aHajIn3e
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMM, CBA3aHHbIE C XUMHYECKUMU SIBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBECHHBIC HOPMBI M
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJCHUE W TIOCTYNKH CBOUX TOBAPHIIEH C TO3WINN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX TTOCTYIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEH 3/I0pOBOr0 M 0O€30MacHOro o0Opas3a >KU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3UYIECKOMY U IICHXUIECKOMY 370POBBIO;

coOJo/IeHrs MpaBuil 6€30MacHOr0 OOpallleHHsl ¢ BEIIecTBaMU B OBITY, IMOBCEIHEBHOU
YKU3HU U B TPYJIOBOH JI€SITEIILHOCTH;

MOHUMAHUSl IEHHOCTH TMPaBUJ HWHAMBUAYAJHLHOTO M KOJJIEKTUBHOTO O€30IacHOTO
MTOBEJICHUS B CUTYAIUIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TOCJICICTBUA W HEMPUATHS BPEIHBIX MPUBBIUCK (YIMOTPEOJICHHUS aIKOTOJI,
HapKOTHUKOB, KYPEHUS );

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM KOMITETEHTHOCTH B Yy4eOHO-HCCIICIOBATEIBCKON EATeILHOCTH,
OOIIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHWH TPAKTUYCCKUX 3a7ad COIHMAIbHON
HaIpaBJIEeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO Mpodeccuil pa3iMyHOTO poja, B TOM YHUCIE Ha
OCHOBE IMPUMEHEHHUS PEAMETHBIX 3HAHUH 110 XUMHH;

YBaXEHUS K TPYY, JIOISIM TPYyAa U PE3yIbTaTaM TPYAOBON JACATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYaTbHON TpaeKTOpuH 0Opa30BaHMsI,
Oymyien mpodeccuu 1 peaanu3aiui COOCTBEHHBIX KU3HCHHBIX TJIAHOB C yUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 0OIIEeCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

DKOJIOTUYECKH  IEJIeCOO0PAa3HOr0  OTHOIICHWsS] K  TPUPOJE, KaK  HCTOYHHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIe;

MOHUMAaHUS  [IOOATBHOTO  XapakTepa  JKOJOTUYECKUX  MpoOJeM,  BIUSHUS
IKOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLIUATBLHON CPEIBI,

OCO3HAHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHIKECHUH XUMHUU IS PEIICHUs
BOIIPOCOB PAITMOHAILHOTO MTPUPOIOTIOIH30BAHMS;



aAKTUBHOTO HEMPUATHUS NEUCTBUI, MPUHOCSIIUX BPE OKPYXalolled MPUPOJAHOU Cpele,
YMEHUS MIPOTHO3UPOBATh HEOJIaronpusITHHIC 9KOJIOTUYECKHE NOCJIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U NIPENOTBPAIIATh UX;

HaJIM4YMsl Pa3BUTOrO SKOJOTUYECKOTO MBINIJICHUS, KOJOTHMYECKOW KYJIbTYPHI, OMbITA
NESATEIbHOCTH HKOJOTMYECKON HaNpaBlIECHHOCTH, YMEHHUS PpPYKOBOJACTBOBAThCS HMH B
MO03HABATENIbHON, KOMMYHUKATHUBHOM W COLMAIBLHOM MpakTUKE, CIHOCOOHOCTH W YMEHUs
aKTUBHO MTPOTUBOCTOSATH UICOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUS CHEMU(DUKN XUMHHM KaK HayKd, OCO3HaHUs €€ poiau B (OPMHPOBAHUU
pPAaMOHAIIBHOIO  HAay4YHOTO  MBILIUIEHUS, CO3JAaHUM IEJIOCTHOTO MpPEACTaBICHUS 00
OKpYKaloIlleM MHpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKa, B IO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS,;

yOexAEHHOCTH B O0COOOM 3HAUMMOCTH XMMHUHU ISl COBPEMEHHON LMBMIM3AlUU: B €€
T'YMAaHHCTHUYECKOW HAMPAaBIEHHOCTH M BaXKHOW POJIM B CO3[IaHUM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYpbl, PEHIEHUH TIJI00aJbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPBEBOM, JHEPreTUYECKOM, NHILEBOM U 3KOJOrMYecKOW Oe30MacHOCTH, B Pa3BUTHH
MEUIMHBI, 00ECTIEYEHNN YCIOBUI YCHEIIHOTO TPYJa U IKOJIOTHUYECKH KOM(POPTHON KUZHU
Ka)KJ0ro wieHa oOIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IOHUMAHHUSA CYIIHOCTH METOAOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOJb30BATH MOJIy4aeMble 3HAHUS
JUISL aHaiu3a U OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO MHpa W MPOUCXOMSIIHUX B HEM
W3MEHEHHUH, yMEHHsS JenaTh OOOCHOBAaHHBIC 3aKJIIOYCHHS HAa OCHOBE HAay4YHBIX (DAKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYE€HHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIONb30BaTh XWMUYECKHE 3HAaHUS MJId PELIEHUs
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TI0 XHMHU B COOTBETCTBUM C IKU3HCHHBIMHU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B pa3audHbiX cdepax mnpodeccnoHaTbHON
NEeATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS Y4YEOHOTO TpenMmeTa «XWMHsS» Ha YpOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIC IS (DOPMHPOBAHUS MHPOBO33PCHHS OOYYAIONIUXCS MEXIUCIUTLIMHAPHBIC
(MEXIIpeIMeTHbIC) OOIIEHAYYHBIC TOHSATHS, OTPAXKAIOUIHE ICJIOCTHOCTh HAYYHOH KapTHUHBI
MHUpa U CIeu(UKy METOAOB NO3HAHMSI, UCTIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (Marepws,
BEIICCTBO, JHEPTHUsA, SBJICHWE, IPOIECC, CHUCTEMa, HAy4YHbIH (aKT, NMPUHIUI, THUIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIEAOBaHUE, HAOJIOICHUE, U3MEPECHHE, DKCIIEPUMEHT U
Apyrue);

yHUBEpCAJIbHbIE ~ y4eOHble  JeicTBUS  (NIO3HABATEIbHbIE,  KOMMYHUKATUBHBIE,
peryisaTuBHbIC), oOecrneunBarmye GopMUpoBaHHE (PYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIUHN 00yJarOITuXCs;

CIIOCOOHOCTh ~ OOYYarOIIUXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUSI U yHUBEpPCAJIbHbIC ydeOHbIC JCHCTBHUS B MO3HABATEIBHOU WU
COLMAJIbHOM ITPAKTHKE.

MertanpenMeTHble pe3yJIbTaThl OTPAKAIOT OBJAJEHHUE YHHUBEPCAIbHBIMH YYCOHBIMU
MO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMH.

OBJaieHne YHUBEPCATbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMM:

1) 6a3oBbI€e JIOrHYECKHE TeHCTBHUSL:

CaMOCTOATENIbHO (OPMYJUPOBATh M aKTyaJIU3UpPOBaTh NPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEATh LU JIeITEILHOCTH, 3ajaBas mapaMeTpbl U KPUTEPUM HX JOCTHKCHMS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTaBJIECHHBIMU LIEISMU;

UCIIOJIB30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JOTUYECKOTO MBIIUICHUS — BBIACISITH
XapaKTepHbIE TMPU3HAKU TIOHATUH M YCTAHABIMBAaTh HUX B3aUMOCBS3b, MCIIOIL30BAThH
COOTBETCTBYIOIINE TOHATHUS JIJIs1 00OBSICHEHUSI OTJEIbHBIX (DaKTOB M SIBJICHUIA;

BBIOMpATh OCHOBAHUS W KPUTEPUU I KiIacCH(HKAIIMU BEIIECTB U XUMHYCCKHUX
peaKuui;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOHUTH JIOTHYECKUE PACCYXKJCHHS (MHIAYKTHUBHBIC, JCAYKTHBHBIC, 1O aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PAaCCMAaTPUBAEMBIX SBJICHUSIX, (OPMYJIUPOBATH
BBIBOJIBI M 3aKJIIOUCHUS,

MPUMEHSITh B MPOIECCE MO3HAHUS, UCTI0JIb3yeMbIE€ B XUMHUKM CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEIM, TPeoOpa3oBbIBATh MOJACIBbHBIC MPEACTABICHUS — XUMHYECKUM 3HAK (CHUMBOIM)
aIIeMEHTa, XUMHUUYeCcKas popmyJia, ypaBHCHHE XUMUICCKON PEaKIiy — IMPU PEIICHUH YU4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3aJlay, IPUMEHSATh Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS
JIJIS1 BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIUM;

dbopMmynMpoBaTh IMEIW W 3aJa4d HWCCIACAOBAHMS, WCIOJIB30BaTh TIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIEC BOITPOCH! B KAU€CTBE HHCTPYMEHTA TTO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BHICKA3hIBAEMBIX CYXKIECHUM;

BJIaJIETh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS U TIPOBEACHUS YUYEHUUECKUX
DKCIIEPUMEHTOB,  COBEpIICHCTBOBATh yMEHHS  HaOmOgaTh 3a  XOJOM  Mporiecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €T0 Pe3ynbTaT, (popMynupoBaTh OOOOIIEHUS U BHIBOIBI
OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS, COCTABIISITh 0OOCHOBAHHBIN OTYET
0 MpoJieJaHHOM padoTe;



npUOOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM W TMPOEKTHON JesATEIbHOCTH,
MPOSIBJISITH  CITIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3IMUYHbIX METOAO0B MO3HAHUSI.

3) pabora ¢ nndopmanueii:

OpUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHUKAX HHPOpMaLMU (HAYYHO-TOIMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJEp>KaHMsl, CIpaBOYHbIE MOcoOus, pecypchl HWHTepHeTa),
aHANMM3UPOBaTh WH(GOPMAIMIO PA3THYHBIX BHUAOB W (OPM TPEICTaBICHUS, KPUTUUCCKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIMpoBaTh 3alpoChl U MPUMEHSITh Pa3IUYHbIE METOJbl MPU MOUCKE U OTOOpe
uHdopMaIuu, He0OX0IMMOM J1JIsl BBITIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOTO THUIIA,

pUOOPETaTh OMBIT MUCTIOIB30BaHMS WH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN H
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (POpMY IIPEACTABICHUSI HHPOPMALIUU (CXEMBI,
rpaduku, AMarpaMMsl, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KadyeCTBE CpEACTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalel: MPUMEHATh MEXIPEIMETHbIC ((PU3MYECKHE M MaTeMaTUYECKHE) 3HAKU H
CUMBOJIBL, (hOpMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCII0JI30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBJiaieHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH [1€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY 0OCY>K/Ia€MOM TEMBI B XOJI€ IUAJIOTa W/WIH TUCKYCCHH,
BBICKA3bIBaTh HJECH, (POPMYIUPOBATH CBOU TMPEJIOKEHUS OTHOCHUTEJIBHO BBIOJHEHUS
MPEIIOKEHHON 3a]1a4u;

BBICTYIIATh C MPE3CHTAllMEl pe3yJIbTaTOB MMO3HABATEIbHON NESITENbHOCTH, MOJTYYEHHbBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TMPHU BBIMNOJHEHHUH XHUMHUYECKOTO
SKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIEAOBAaHUIO CBOMCTB H3ydyaeMbIX BEIIECTB,
peanuzanuu y4eOoHoro mpoekta u ¢GopMyJIHUpoBaTh BBIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHUSI MO3UIIUNA B XOJ1e 00CYKIeHUSI 1 OOMEHA MHEHUSIMU.

OBJaieHne YHMBEPCATbHBIMH PEryJSATHBHbIMU ACHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATh CBOKO MO3HABATENIBHYIO JIESITEIBHOCTD,
omnpenaessis e€ 1eau U 3aJa4u, KOHTPOJUPOBATh U MO0 MEPe HEOOXOJAMMOCTH KOPPEKTUPOBATH
npeiaraéMblil aropuT™ ACHCTBUM MPU BHIMOJHEHUN YUEOHBIX U MCCIIEI0BATEIbCKUX 3a/1ay,
BBIOMpATh Hanbosee A (PEeKTUBHBIN CIIOCO0 MX perieHus ¢ YY4ETOM MOJIYICHHS] HOBBIX 3HAHUN
0 BEIIECTBAX U XUMHUYECKUX PEaKIUsIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH [IEATEIbHOCTM Ha OCHOBE caMoOaHaiu3a |
CaMOOILICHKH.



IHHPEAMETHBIE PE3YJIBTATDBI

11 KIJACC

[IpenmeTHBIC pe3ynbTaThl OCBOSHUA Kypca «OOmmas W HEOpraHudecKas XHUMH
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, POJM XMMHH B TO3HAHWUUW SIBICHUW TPHUPOIBI, B (HOPMUPOBAHHUH
MBIIUICHAST ¥ KYJIbTYphl JIMYHOCTH, €€ (YHKIIMOHATHLHOW TPaMOTHOCTH, HEOOXOIMMOU sl
peIIeHus] TPAKTUYECKUX 3a7a4 ¥ OSKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOMN CpeIe;

BJIAJICHUE CHUCTEMOM XHMHMUYECKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAOIINE
HOHATHUS (XMMHYECKUI 3JI€MEHT, aTOM, M30TOI, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIN ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIEHTHOCTh, YJIEKTPOOTPUIIATEIBHOCTh, CTENEHB
OKHCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHASA, METAIMYECKas, BOJIOPOIHAsN),
KpUCTaJUTMUeCKasl peméTka, TUIBI XUMHUYECKUX PEAKIUH, pacTBOp, DJICKTPOJUTHI,
HEAJIEKTPOJIUTHI, IICKTPOJIUTUUECKAS TUCCOIUAIUS, OKUCIUTENb, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKOM  peakluu, XHUMHYECKOE€ pPaBHOBECHE); TEOPHUHM W  3aKOHBI  (Teopus
AIEKTPOJUTUYECKON Auccounanuu, nepuoanmdeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MAcChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHHS YHEPTUU MPH XUMHYCCKUX
peakiusix), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalnue B OCHOBE TMOHWMAHUS TPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKHX SIBICHHM,
dakToJOTHYECKUE CBEJACHUS O CBOWMCTBaX, COCTaBe, TIOJYYCHHHM U  0O€30MacHOM
WCITOJIb30BAaHUU  BXHEHIITUX HEOPTaHWYECKWX BEIIECTB B OBITY W  MPaKTHYECKOU
JIeSITEIbHOCTH YEJIOBEKa;

chOpMHUPOBAHHOCTh ~ YMEHUW  BBISBISATH  XapaKTEpHbIE  TPHU3HAKH  TOHSATHUIA,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, MUCIOJIB30BATh COOTBETCTBYIOIINUE TMOHSATHS MPHU OMHUCAHUH
HEOPTaHWYCCKUX BEIICCTB U UX MPEBPAICHHIH;

c(hOpMHUPOBAHHOCTh YMEHUU HMCIOJB30BaTh XHMHUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHHSI
dbopMysT BEHIECTB M YPAaBHCHHH XMMHYECKHX PEAKIUH, CUCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHaNbHbIC Ha3BaHUS OTACIBHBIX HCOPraHMUECKUX BeIIeCTB (yrapHbId ras,
YIJEKHUCIIBIN Ta3, aMMHAaK, ranmiéHas U3BeCTh, HETaléHas U3BEeCTh, MUTHEBAsI COJA, MUPUT U
Apyrue);

c(hOPpMHUPOBAHHOCTh yYMCHHUH OMNpENeisITh BaJICHTHOCT W  CTEMCHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAUWHEHUSX PaA3IMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBS3H
(KOBaJICHTHAs, MOHHAS, METAJUTMYECKAs, BOJOPOAHAS) B COCIMHECHUSIX, TUIT KPUCTATUTMYECKON
pEmETKH KOHKPETHOTO BEIIEeCTBA (aTOMHAs, MOJICKYJSipHAs, HWOHHAs, METALTUHYEeCKas),
XapakKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUICCKUX COCTUHEHUI;

c(hOpMHUPOBAHHOCTh yYMCHUH YyCTaHABIMBATh TMPHUHAICKHOCTh HEOPTaHHUYECKHUX
BEIIECTB 110 UX COCTAaBY K OMPEACIEHHOMY KIIACCy/TPYyTIe COeTUHEHHH (MPOCTHIC BEIMIECTBA —
METaJUTbl 1 HEMETAJUTbI, OKCHJIbI, OCHOBAHUS, KHUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUH pACKPBIBATH CMBICT mepuoaudeckoro 3akona JI. U.
MeHneneeBa ©  JEMOHCTPUPOBATH €0  CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTHYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE AaTOMOB
XUMUYECKHUX AJ1eMeHTOB 1—4 nepuonoB [leproauyeckoid CUCTEMBI XUMHUYECKUX 3JIEMEHTOB /[I.
M. MeHpaeneeBa, UCTIONB3Ys MOHATHS «S-, P-, U-3JIEKTPOHHBIC OPOUTATN», «IHEPIETUICCKHE
YPOBHU», OOBACHITH 3aKOHOMEPHOCTH HU3MEHEHUSI CBOMCTB XMMHUUYECKUX JJIEMEHTOB U UX
COCIMHEHUH MO nepuoaaM U rpynmam llepuoanueckor CUCTEMbI XUMUYECKUX 3IEMEHTOB /1.
N. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepus3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECCTB PA3JIMYHBIX KIIACCOB, IMOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXAY HEOPraHMYECKHMMHU BEUIECTBAMH C IIOMOIIBIO YpPaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMUUYECKHUE PEAKIMU IO Pa3IUYHBIM
npu3Hakam (YUCIYy M COCTaBy pEarupyrollux BeEHIECTB, TEIIOBOMY 3S(QEKTy peakiiuw,
U3MEHECHUIO CTETNEHEH  OKHUCJIEHUS DJIEMEHTOB, OOpAaTUMOCTH  pEaKIuu, Y4acTHUIO
KaTaJn3aropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISTH YPAaBHEHMSI PEAKIUN pPA3IMYHBIX THUIIOB,
MOJIHBIE W COKpalI€HHbIC ypaBHEHHUS pEaKIMii MOHHOTO OOMEHA, YYWThIBas YCIOBHS, IMPHU
KOTOPBIX 3TU PEaKLIUU UAYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIUHU, MOJATBEPKIAIOIINE KaueCTBEHHBIN
COCTAaB PA3JIMYHBIX HEOPTaHWYECKHWX BEUIECTB, PACIO3HABATh OIBITHBIM IIYTEM HWOHBI,
IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakIuii MoCpPeACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca ATUX PEaKIINiA;

c(hOpMUPOBAHHOCTh YMEHUIN OOBSICHSTH 3aBUCUMOCTh CKOPOCTH XMUMHYECKOW pPEeaKIuu
OT Pa3JIMYHBIX (PAKTOPOB; XapakTep CMEIICHHUS XUMUYECKOTO PaBHOBECHUSI B 3aBUCUMOCTH OT
BHelHero Bo3aeicTus (npunnu Jle [Hlatenne);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE IMPOIIECCHI, JIekKAIIUEe B
OCHOBE  TMPOMBIIUICHHOTO  TOJYYE€HUS  CEPHOM  KHUCIOThI, aMMHaKa, a  TakKkKe
c(hOPMUPOBAHHOCTH TMPEJCTABICHUN 00 OOIIMX HAYYHBIX TMPUHIMIAX U HKOJOTHUYECKUX
mpo0eMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh yYMEHUN TIPOBOJUTH BBIYHUCICHUS C WCIIOIH30BAHUEM TMOHSTHUS
«MaccoBasi JIOJS BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKHUX
peaKIusaX, MacChl BEIIECTBA UM 00BbEMA Ta30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Ui 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BELIECTB, TEILUIOBOTO d(pdekTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MAaCChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUI COOJIOATh MPaBUJIA MOJIH30BAHUS XUMHUYECKOM MOCYI0N U
Ja00paTOpPHBIM  O0OpYJOBAaHHUEM, a TaKXke TMpaBwia OOpallleHus] C BEHIECTBAMU B
COOTBETCTBUH C MHCTPYKIIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBITIOJHATh XUMHUYECKUNU DKCIICPUMEHT
(pa3noxkeHue MNepoKCUIa BOAOPOAAa B MNPUCYTCTBUM KaTaaU3aTopa, OIPEIENICHUE CPEIbl



pPacTBOpPOB BEIIECTB C IMOMOIIbI0 YHHBEPCATHHOTO WHAMKATOPA, BIMSHUE Pa3TMUHBIX
(GaKkTOpOB Ha CKOPOCTh XUMHUYECKOW DPEAKIMU, PEaKIMd WOHHOTO OOMEHAa, KaueCTBCHHBIC
peaknuu Ha cynbdar-, KapOOHAT- W XJIOPHWI-aHWOHBI, Ha KATHOH aMMOHHs, peIIcHUE
OKCIIEPUMEHTAIBHBIX 3a/ad Mo TemaM «Mertamibly U «HemeTamnel») B COOTBETCTBUHU C
NpaBWJIaMHd TEXHUKHA OC30MACHOCTH MPH OOpalieHUH ¢ BellecTBaMH M J1a00paTOPHBIM
o0opymoBaHNEM, TPEICTABIIATh PE3yIbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (hopMe 3amucH
ypaBHEHUN COOTBETCTBYIOIIUX peakuii U (HOpPMyIUpOBaTh BBIBOJIBI HAa OCHOBE JTHUX
pe3ynabTaToB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIW3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpEICTBA MAacCOBOW KOMMYHUKanuu, VHTEpHET H
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIOATh TMpaBUiia SKOJOTUYECKU IIeJIeCO00pPa3HOTO
MOBEJCHUS B OBITY W TPYAOBOH JAESITCIBHOCTH B IIENAX COXPAHEHUS CBOETO 3J0POBBS U
OKpY>Karollel MpUPOTHON Cpejibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTraHU3MbI
onpeeaEHHBIX BEIIECTB, TOHUMas cMbIci rokazatens [1JK, nmoscHATh Ha mpumepax crocoObl
YMEHBIIICHUS ¥ TIPEIOTBPAIICHHS KX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M YEIOBEKA,;

JUTsT 00YYAIOMUXCSl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBBS: YMEHUE MPUMCHSTH
3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISL CIENBbIX M CIa0OBUIAIIMX OOYYalOIIUXCSl: YMEHHE UCIOJIb30BaTh penbedHO-
TOYEUHYI0 cucTeMy o0o3HaueHul JI. bpaiins ais 3anucu xumMudeckux Gopmyi.

Conep:kanue nporpamsl

ba3oBblil ypoBeHb

OCHOBBI OpraHM4ecKoil XUMHUM

[TosiBneHWe W pa3BUTHME OPraHUYECKOM XMMHMM Kak Hayku. [Ipeamer opranudeckou
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHME KaK MOPSNOK COCIUHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUH XUMHUYECKOIO CTPOCHMSI OPraHUYECKUX
coequHeHnii A.M. bytiepoBa. YTIIEpOAHBIN CKEJIET OPraHUYeCKOW MOJIEKYJbl. KpaTHOCTB
XUMHUYECKON CBSI3H. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHMS MOJIEKYII.
N3omepuss u uzomepsl. [lonstue o dyHkuuonanbHoi rpymme. IlpuHuunel kiaccudukanmuu
OpraHnyYecKux coennHeHui. CucremaTnyeckass MeKIyHapOIHAsI HOMEHKIIATypa U MPUHLIUIIBI
00pa3oBaHUs Ha3BaHUN OPraHUYECCKUX COCTMHCHUM.

Ankanbl. CmpoeHnue monekyavl memana. I'OMOJIOTHUUECKAN Pl adkaHOB. I'omoJioru.
Homenknarypa. M3omepust yriaepogHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX

cBOMCTB. XMMHUYECKHE CBOMCTBa (Ha HpUMEpEe METaHa W 3TaHa). PEAKUUH 3aMEUICHUS



(rajJoreHupoBaHUE), JETHAPUPOBAHUS KaK CMOCOOBI MOJYYEHUS! BaXKHEUIIMX COCAMHEHUN B
OpraHM4ecKoM cHHTe3e. ['opeHue MeTaHa Kak OJUMH W3 OCHOBHBIX HMCTOYHMKOB TEIUIA B
MPOMBIIIUICHHOCTH U ObITY. HaxosklieHne B mpupojae W NMPUMEHEHUE alKaHOB. [lowamue o
YUKTIOANKAHAX.

Ankenbl. Cmpoenue Mmonekyiol smuneHa. ['OMONOTMYECKUH  psif  AJKEHOB.
Homenknatypa. M3oMepus yriepoJHOrO CKEJIETa U MOJ0KEHUSI KPaTHOU CBSI3U B MOJIEKYJIE.
XUMUYECKHE CBOMCTBA (HA MPUMEPE ITUJICHA): PEAKIIMU MPUCOCANUHEHUS (TaJOTeHUPOBaHUE,
2uopuposanue,  TUApATAllUsd,  2UOPO2alO2eHUposaHue)  Kak  CIOCO0  TOTy4YeHHS
(GYHKIHMOHATIBHBIX MPOU3BOAHBIX YTIEBOAOPONOB, ropenusd. [lomumepuszainus 3TUIEHA Kak
OCHOBHOE€ HalpaBJICHHE €ro MCHOJb30BaHUs. [lonu3THIIEH KaK KpYMHOTOHHAXHBIM MPOIYKT
XUMHYECKOT0 Ipou3BoacTBa. [I[puMeHeHne sTuieHa.

Ankanuenbl W Kayuyku. lloHsTe 00 ankaaMeHax Kak YIJIEBOJOPOAAaxX C JABYMS
NBOMHBIMU CBsi3sIMH. [lonmumepuszanus nuBuHuMia (OyragueHa-1,3) kak crmocoO MOJydyeHUs
CUHTETUYECKOTO KaydyKa. HaTypasbHblli 1 CHHTETUYECKAN KaydyKu. BynkaHu3anus kaydyka.
Pesuna. [IpuMeHeHne KaydyKa U pE3UHBI.

Anxunsl. Cmpoenue Mmonekyavt ayemunenda. 1'OMOJIOTMYECKHM psA  AJIKUHOB.
Homenknatypa. M3oMepus yriepoaHOro CKeJIeTa U MOJ0KEHUS KPaTHOU CBSI3U B MOJIEKYJIE.
XUMHYECKME  CBOMCTBa (Ha  MpuUMepe  aleTWIeHAa):  PEeakUuMd  MPUCOEIUHEHHS
(ranoreHupoBaHue, 2uUOpUpOBaHUe, TUAPATALUS, UOPOCAIOSEHUPOBAHUE) KaK CIOCO0
MOJIYYEHUS MTOJIMMEPOB U JIPYTUX MOJIE3HBIX MPOAYKTOB. ['OopeHue aleTusieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUNIAMEHH JUIsl CBAPKU U pEe3KHU MeTauioB. [I[puMeHeHne anernsieHa.

Apenbl. beH305 Kak MpeAcTaBUTENb apOMATHYECKUX YIieBonopoaoB. Cmpoenue
MonieKybl Oen30oaa. XUMUUYECKUE CBOMCTBA: peaKIMU 3aMeIleHUs (TaJloTeHUPOBAHUE) Kak
cnocod  TMONy4YyeHUs  XUMHUYECKHX  CpEACTB  3alllUThl  PACTCHHM, MPUCOEIUHEHUS
(TuapupOBaHKE) KaK JI0KA3aTENbCTBO HEMPEACIBHOIO XapakTepa OeHsosa. Peakuus ropeHus.
[Tpumenenue 6eH3o1a.

Crnuptel. Knaccudukanus, HOMEHKIaTypa, ©30Mepusi CIIUPTOB. METaHOM U 3TaHOJ Kak
NPEICTaBUTENN MNPEEIbHBIX OJHOATOMHBIX CHUPTOB. XMMHUYECKHE CBOMCTBA (HA IpHUMeEpe
METaHoJa W 3TaHOJa): B3aHUMOJCICTBHE C HATPUEM KakK CHOCO0 YCTaHOBJICHMS HaIUYUs
TUAPOKCOTPYMIBI, PEAKIHS C TaJOr€HOBOAOPOIaMH KaK CIOCOO MOJYy4YEHHUs pACTBOPHUTENEH,

ACTuaparanusa Kak CI1Ioco0 IMOJIYUCHHA OSTUIICHA. PC&KHI/ISI rop€Hus: CIIMPTBI KaK TOILIMWBO.



[Ipumenenue MeraHona U 3TaHona. DU3MONOTMYECKOE JEWCTBME METAHOJA M 3TaHOJIA Ha
OpraHv3M 4YeloBeKa. OTWICHIJIMKOJIb M TJHMIEPUH KaK TMPEJCTaBUTEIN MpPEAEIbHbIX
MHOIOaTOMHBIX CIHUPTOB. KauecTBeHHas peakuus Ha MHOTOATOMHBIE CHOUPTBI U €€
MPUMEHECHUE ISl pPAacllO3HABaHUSA TJIMIEPUHA B COCTABE KOCMETHYECKUX CPEICTB.
[IpakTrUecKOe MPUMEHEHUE STUIICHTIIUKOMS U TIULIECPUHA.

®enos. CtpoeHue Mosiekybl heHona. Bzaumnoe enusanue amomos 6 moiexyie genona.
Xumuueckue ceoucmea: @3aumooeucmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUs, OPOMOM.
[Tpumenenue denona.

Anpneruapl.  MertaHanbe  (popManbaeru) M dTaHa b  (alleTAIBAETHI)  Kak
MPEACTABUTENN MPEACIbHBIX albJeru0B. KauecTBEHHbIEC peaKIuy Ha KapOOHWIBHYIO TPYIIITY
(peakiusi «cepeOpsiHOTO 3epkajiay, B3aumojeicTtBue ¢ ruapokcugom Mmenu (II) m ux
MPUMEHEHHE JIJIs1 OOHAPYKEHUS MPEICTbHBIX allbJIETUIOB B MIPOMBIILICHHBIX CTOYHBIX BOAAX.
ToxcuyHOCTh anpaerusioB. [Ipumenenue hopmainbaeruaa u aleraibaeruia.

Kap6GoHoBble KHCIOTBI. YKCYCHas KHCJIOTa KaK MPEACTABUTENb MPEACIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMHUUYECKHE CBOMCTBa (Ha MpUMEpE YKCYCHOMU
KHUCJIOTBI): PEAKUUH C METAJUIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAHUSMH M COJSIMH Kak
MOATBEPKACHUE CXOJICTBA C HEOPraHMYECKUMHU KHUCIOTaMu. Peakiusi stepudukanuu Kak
croco0 mojiydeHust ClIoKHbIX 3¢GupoB. [IpuMenenune ykcycHoil kuciotel. [IpencraBienue o
BBICIINX KapOOHOBBIX KHUCJIOTAX.

Cnoxuble 3¢upbl U kupbl. CioxHble 3(QUPHl KaK MPOAYKTHl B3aUMOJCHUCTBUS
KapOOHOBBIX KHCJIOT cO cnupTamu. IlpuMeHeHue CIOXHBIX 3(PUPOB B THUIICBON U
napproMepHON MPOMBINUICHHOCTH. JKUpPBI Kak CIOXKHBIE 3(QUPHl TIUIEPUHA W BBICIINX
KapOOHOBBIX KHUCJOT. PacTuTenbHble W JKUBOTHBIE KHUPBI, WX COCTaB. Pacro3HaBaHue
pPacCTUTENbHBIX JKUPOB HAa OCHOBAaHUM HMX HEMPEIEIbHOro Xapakrtepa. lIpuMeHeHue >KUpOB.
['uaponu3 WM OMBUICHHE >KUPOB KaK CIIOCOO MPOMBIIUICHHOTO MOJIYYEHHUs COJIEH BBICIIMX
KapOOHOBBIX KHUCJIOT. MBIIA Kak COJIM BBICHIMX KapOOHOBBIX KHUCJIOT. MooIMe CBOWCTBA
MbLIa.

VYraesoawl. Kimaccuduxanus yrieBonoB. HaxoxaeHue yrieBogoB B npupoje. [moko3a
KaK anpjaerugocnupT. bpoxkenue riroko3bel. Caxaposza. [uopoaus caxaposwi. Kpaxman u
HEJUTI0I03a KaK OMOJIOTUYECKHE MOJUMEphl. XUMUUECKHE CBOMCTBA KpaxMalla U IEJUTIOJIO3BI

(Tuaponu3, KaYyecTBEHHAs! peakilys ¢ HOJA0M Ha KpaxMmal U ee MPUMEHEHHE I OOHApYKEeHUs



Kpaxmaja B IpoAyKTax nuranus). [Ipumenenne u 6uonorudeckast posib yriaeBonoB. [lonsTue
00 UCKYCCTBEHHBIX BOJOKHAX Ha MPUMEPE allETaTHOTO BOJIOKHA.

Nnentudukaius opraHMueCKUX COCIUHEHUH. [ enemuueckas c6s3b MenHcoy Klaccamu
opeanuyeckux coeournenut. TUIBI XUMUYECKUX PEAKIUN B OPraHUYECKON XUMUHU.

AMuHOKUCIOTH 1 6enku. CocTaB M HOMEHKIIATypa. AMUHOKHUCIOTHI Kak aM(pOTepHbIE
opraHudeckue coenvHeHus. IlenrtuaHas CBA3b. bHONOrM4ecKOe 3HAYEHHUE O-aMHUHOKHCIIOT.
OOslacT NpPUMEHEHHs] aMUHOKUCIOT. benku kak npupoasnsle Ouonosmmepsl. CocTaB u
cTpoeHHe OenKkoB. XMMHUYECKHE CBOWCTBA OEJKOB: TWAPOJIM3, AeHaTypauus. OOHapykeHue
O€NKOB MpU TOMOIIM KadeCTBEHHbIX (I[BETHBIX) peakiuil. [IpeBpamieHuss OenkoB muuy B

opranu3Me. buonorudeckre GyHKIMM OCIKOB.

Teopernueckne 0CHOBBI XUMHMH

Crpoenne BemectBa. CoBpeMeHHas MOJENIb CTPOCHHUS aTroMa. OJEKTPOHHAs
KoH(purypanust atomMa. OcHogHoe u 6030yicOeHHble cocmosanus amomos. Knaccudukarms
XUMHYCCKHX JJIEMEHTOB (s-, P-, d-ameMeHThI). OCOOEHHOCTH CTPOCHHUS SHEPreTHUYCCKHUX
ypoBHe# atomoB d-anemeHToB. llepuomuyeckas cucremMa xumuueckux siemeHTo [.M.
MenpeneeBa. ®usnueckuii cmbica [leprnonnueckoro 3akona .M. MenaeneeBa. [Ipuuuner u
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COCAUHECHUH MO NMEPUOJaM U TPyIIiaMm.
DJIEKTPOHHAS MPUPOJIa XUMHUYECKOW CBS3U. DJIEKTPOOTPUIATEIbHOCTh. BUIABI XHMHYECKOM
CBsI3U (KOBaJICHTHAs, MOHHAsI, METAJUTMYECKasi, BOJOPOIHASA) U MEXaHU3MbI €€ 00pa30BaHUS.
Kpucmannuueckue u amopguuvle sewgecmsa. Tunvl Kpucmaniuueckux pewemox (amomHas,
MOJNIeKYIAPHASA, UOHHAS, MEeMALIU4ecKas). 3a8ucumocms Qu3uyeckux c8olUcCmes eeuwecmea om
muna Kpucmaniudeckou peuwiemku. [IpyanHbl MHOTOOOpa3usi BELIECTB.

XUMUYECKHE peaKkuu. |'OMOreHHbIe U reTeporeHHble peakiuu. CKOpoCTh peakinu, ee
3aBUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOJBI PEArHPYIOMIUX BEIIECTB, KOHIEHTPALIUU
pearupyronmx BEHIECTB, TEMIIEPATYpPhI, IUIOMAAN PEAKIMOHHOW IOBEPXHOCTH, HATUYUS
Katanu3aropa. Ponb KaTaiu3aTopoB B TMPUPOAE U MPOMBIIUIEHHOM HPOU3BOJICTBE.
O6patuMocTh peakiuid. XUMHUYECKOe pPaBHOBECHME W €ro CMEIICHUE I0J] JeHCTBUEM
paznu4HBIX (HAKTOPOB (KOHIIEHTpAIUsi PEAareHTOB WM TMPOAYKTOB PEAKIWHU, IaBJICHUE,
TeMmreparypa) sl CO3JaHusl ONTUMAIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKHX MPOIIECCOB.

Hucnepcnvie cucmemvl. Ilonsamue o konnouoax (3onu, 2eau). Mcmunnvle pacmeopul. Peakuuu



B pacTBOpax 3JEKTPOJMTOB. pH pacTBOopa Kak IOKa3aTelb KUCIOTHOCTH cpebl. ['maponus
cojieii. 3HaueHHWE TUOPOIHM3a B OMOJOTMYECKHMX OOMEHHBIX mpoleccax. OKUCAUTETHHO-
BOCCTAHOBUTENIBHBIE  pEaKUMU B  MPUPOAE, IPOU3BOJACTBEHHBIX  Mpoleccax MU
KU3ZHEIEATEIbHOCTH OpraHu3MOB. OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA IMPOCTBIX
BEIIECTB — METAJUIOB TJIABHBIX W TOOOYHBIX MNOATpymm (Meb, >K€lIe30) M HEMETaJlIOB:
BOJIOpOJa, KHUCIOpOJa, TaJOreHoB, Ccephl, a3oTa, ¢ocdopa, yriepona, kpemHus. Kopposus
METAJUIOB: BHUJbl KOPPO3UM, CHOCOOBI 3alIUThl METAJIOB OT KOPPO3UU. IIeKmponu3

pacmeopoes u pacniaeos. HpuMeHeHue JIeKmMpoJausd 6 nPpoMblullleHHOCmMU.

XuMHUS U KU3Hb

Hayunbie MeTozpl MO3HaHUs B XuMUU. McTouHuku xumuyeckor nHdopmanuu. [louck
uH(popMaIu MO Ha3BaHUAM, UACHTU(]PHUKATOpPAM, CTPYKTYpHbIM (hopMynam. MoaenupoBanue
XUMUYECKUX TPOLIECCOB U SABJICHUM, XUMUYECKUL AHAIU3 U CUHME3 KaK METOAbl HAy4YHOTO
MO3HAHUSL.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGembl, CBSI3aHHBIE C TPUMEHEHUEM JICKAPCTBEHHBIX MpernapaTtoB. BpeaHble MPUBBIUKHU U
dakTopbl, pazpyliamIue 310poBhe (KypeHue, ymnoTrpelsjeHue ajaKoroJis, HapKOMaHUs).
ParmmonanbHoe nutanue. [uwesvie 0obasku. Ocrosvl nuesoUu Xumuu.

XuMUs B MOBCEIHEBHOM XU3HHU. Moroimue U dyucTsmume cpeacrtsa. Cpeocmasa 6opuobwl ¢
ObLIMOBLIMU HACEKOMbIMU: peneineHmsl, uncekmuyudsvl. CpeacTBa JIMYHOM TUTHEHBl H
kocMeTukH. [IpaBuiia 6e3omacHoi pabOThI ¢ €IKUMH, TOPIOYMMH M TOKCUYHBIMU BEIIIECTBAMH,
cpencTBamMu OBITOBOM XUMUMU.

XuUMUS U CeIbCKOE XO035UCTBO. MUHepaibHbie U OpraHndeckue yaoopenus. Cpencrtsa
3alUTHl PACTCHUM.

XuMmuss U dHepretuka. IlpupoaHble HMCTOYHUMKM yIuieBOAOpoAOB. IlpuponaHsii u
MOMYTHBIN HEe(TSIHON ra3pl, UX COCTaB M Hcmnoib3oBanue. CoctaB HEPTH U ee mepepaboTKa.
Hedrenpoaykrel. OxranoBoe umcio OensmHa. OxpaHa OKpyXaromed Cpeapl TpH
HeTenepepabOTKEe W TPAHCHOPTUPOBKE HEPTENPOIYKTOB. AJBTEPHATUBHBIE HCTOYHUKU
DHEPIUH.

Xumust B crpoutensctBe. llemenT. beton. Ilomp0op onTHUMalbHBIX CTPOMUTENBHBIX

MaTCpHraioB B Hp&KTH‘ICCKOfI JCATCIBHOCTH YCJIOBCKA.



XuMHUsT W 9KOJIOTHS. XHUMHUYECKOE 3arps3HEHHE OKpYKAaIoUleW cpeabl U ero
nocneacteus. Oxpana rugpocdepsl, TouBbl, aTMOchepsl, GIOPHl U PayHbl OT XUMHUYECKOTO

3arpsA3HCHHUA.



Conepxanue y4yeOHOro npeaMera XuMus
11 kaace
Teoperuueckne 0CHOBbI XUMUM
Temal Crpoenue BemecTBa

Hayunble mMeTonpl mo3HaHusi B XuMuM. Mctounuku xumuudeckoir uHpopmanuu. [louck
uH(boOpMaIMK TI0 Ha3BaHMIM, WACHTH(PUKATOpPaM, CTPYKTYpHBbIM (Qopmyinam. MoaennpoBaHue
XUMHUYECKUX MPOLECCOB W SIBICHUM, XUMUYECKUU AHAIU3 U CUHMe3 KaK METOJbl HAYyYHOIrO
no3HaHus. Ctpoenue BemecTBa. CoOBpeMEHHasT MOJENb CTPOCHUSI aToMa. OJIEKTPOHHas
KoHurypauust aroma. OcHogHoe u 6030yacoenHvle cocmosHus amomos. Kiaccuduxamms
XUMHUYCCKHUX JJIEMEHTOB (s-, P-, d-ameMeHThI). OCOOCHHOCTH CTPOCHHS SHEPreTHYCCKUX
ypoBHEW artomoB d-snemeHTOB. llepmogmyeckas cucremMa XuMU4eckux diementoB ..
MenneneeBa. @usnueckunt cmbicn llepuoanueckoro 3axona /.M. MenneneeBa. Ilpuuunbl n
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN MO MEepUOJiaM U TPYIIIaM.
DJIEKTPOHHAs TPUPOJIa XUMHUYECKON CBSI3U. DIIEKTPOOTPULATEIBHOCTh. BHIIBI XUMHUYECKOU
CBs3U (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHASA) U MEXaHU3MbI €¢ 00pa30BaHUA.
Kpucmannuueckue u amopgnvie sewecmea. Tunvl Kpucmaiiudeckux peuiemorx (amomuas,
MOJIeKYIAPHAS, UOHHAS, MEeMALIUYecKas). 3aeucumocms QuaUyeckux CeoUCms eeujecmeda om
muna Kpucmaniiuieckou peuiemkuy. I IpuanHbl MHOTOOOpa3us BEIIECTB.

Tema 2 XuMHYeCKHE peaKkunu
Xumuyeckue peakiuu. ['OMOTeHHBbIE W TreTeporeHHbie peakiuu. CKOpPOCTh peakiuu, ee
3aBUCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJABI PEATUPYIONIUX BEIIECTB, KOHIECHTPALUU
pearupymronmx BeIIEeCTB, TEMIEPATyphbl, IUIOIIAAA PEAKIMOHHONW IMOBEPXHOCTH, HAIUYUS
Karanuzatopa. Poib Karaau3aropoB B HPUPOJAE W NPOMBILUIEHHOM MPOU3BOJICTBE.
OO6patuMocTh peakiuil. XMMUYECKOe PaBHOBECHE U €r0 CMEUIEHUE MO ACHCTBUEM Pa3IMYHBIX
(hakTOpoB (KOHIIEHTpAIMsl PEarecHTOB WJIM MPOJYKTOB PEAKIIUM, JABJICHHE, TeMIeparypa) AJis
CO3JaHUsl ONTUMAJIbHBIX YCIOBUI MPOTEKAHUSI XUMUYECKUX IIPOLECCOB. /[ucnepcrule cucmembsi.
llonamue o xonnoudax (3onu, eceau). Hcemunmvie pacmeopel. Peakuum B pacTBOpax
ANEKTPOIUTOB. pH pacTBopa Kak MOKa3aTeldb KUCIOTHOCTU cpeabl. [ uaponus coneil. 3HaueHue
rUApoi3a B OHOJOTUYECKHX OOMEHHBIX mporeccax. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIC
peaKkuu B PUPOAE, MPOU3BOACTBEHHBIX MPOLIECCAX U )KUZHEIESITEIbHOCTH OPTaHU3MOB.

Tema 3 BemecTBa u HX CBOHCTBa
OKUCIUTETLHO-BOCCTAHOBUTEIIPHBIE CBOMCTBA MPOCTHIX BEIIECTB — META/UVIOB TIJIABHBIX WU
MOOOYHBIX MOATPYNI (MeJb, JKeJIe30) U HEMETAJIJIOB: BOJIOPOJIa, KUCIOPOa, TAJIOTEHOB, CEpHI,
aszota, ocdopa, yriaepona, kpemuus. Koppo3us MeTamioB: BUAbI KOPPO3UU, CIIOCOOBI 3aIUTHI
METAIJIOB OT KOPPO3UH. INEKMPOU3 pacmeopos u pacniagos. llpumenenue snekmponusza 6
NPOMBILUNLEHHOCTIU.

Tema 4 XumMus M ’KU3Hb.

XuMUs B MOBCEAHEBHOM XM3HU. Mororue u aucTAme cpeacrsa. Cpedcmea 6opvowl ¢
OBLIMOBLIMU  HACEKOMBIMU. peneieHmul, uHcekmuyuovl. CpeacTBa JUYHONW TUTHEHBI U
kocMeTuku. [IpaBuna Ge3omacHol pabOThI ¢ €IKHUMH, TOPIOYMMH M TOKCHYHBIMU BEIECTBAMH,
cpencTBamMu OBITOBOW XUMUH.

XUMHS U CENbCKOe XO034iCcTBO. MuHepaibHbie M opraHudeckue ynaoOpenus. Cpenacrsa
3aIIUTBI PACTEHUM.



XWUMUS U SHEPreTHKA.
Xumusi B ctpoutenscTBe. llement. beron. Ilogbop oNTUMAaNbHBIX CTPOUTEIBHBIX
MaTepUaiOB B MPAKTUYECKON IEATEIIBHOCTH YEJIOBEKA.
XHAMUS U 3KOJIOTUSA. XUMHUYECKOE 3arpSI3HEHUE OKPYXKAIOIIEH CPENlbl U €ro MOCIEICTBHUS.
Oxpana ruapocdepsl, mouBbl, aTMOCheEpbl, (BIOPHI U PayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.
IIpumepHbIe TEeMbI IPAKTHYECKUX PA00T (HA BHIOOP yuHTEIs1):
Wnentudukaius HEOPraHUIECKUX COSTUHEHUH.
[Tonyuenue, coOupanue U paclio3HaBaHHUE Ira30B.
Pemenne s3xcnepuMeHTanbHbIX 3a1a4 0 TeMe «MeTaibby.
Pemenune s3xcnepuMenTanbHbIX 3a1a4 o Teme «Hemerammery.
Pemenne skcnepuMeHTanbHBIX 3a7a4 Mo Teme «l'eHeTnueckas CBsI3b MEXAY KilacCaMU
HEOPraHUYECKUX COCTUHCHUIN.
KauecTBeHHBIE pEaKIIMM HA HEOPTAHUYECKNE BEIIECTBA U UOHBI.
HccnenoBanrie BIUSHUS pa3IMUHbIX (DAKTOPOB HA CKOPOCTh XUMUYECKOHN pEeaKIuu.
Omnpenenenne KOHIEHTPAIIMU pacTBOpPa aCKOPOMHOBOM KHUCIOTHI METOJAOM TUTPOBAHUSI.



TemaTH4yeckoe IVIAHUPOBAHUEC C YKazaHuemM KoOJu4YeCcTBa 4acos,
OTBOJMMBIX HA OCBOEHME KaKI0M TEMBbI.

11 xknxacce
HaumenoBanue pa3nena (TeMbl) KoanuecTBoO
JacoB
Tema 1. CTpoeHue BeliecTBa 17
Tema 2. XumMnueckue peakiuu 8
Tema 3. BemecrBa u ux cBoiicTBa 7
Tema 4. XumMus M :KU3Hb 2
Hroro: 34




KanengapHo-tematudeckoe mjianupoBanue mo xumum 11 kiace

Tema ypoka [Inanupyemsle [Hara
pe3yJIbTaThI

IJ1aH daxt

CTPOEHME BEIIECTBA (17 uacos)

HayuHnble MeTO1bI TO3HAHUSA NmeTth COBpEMEHHBIE

B XMMUH. VICTOYHUKH XUMUYECKON | rrpesicTaBiIeHUs 0 Hayunsix | 06.09
uHpopmaruu. [lonck uHGOPMALNA | MeToaX MO3HAHHMS B XHMHH H
110 Ha3BaHMAM, HACHTH(PHUKATOPAM, IPHMEHSATh ISt HOMCKA

CTPYKTYPHBIM (OpMyIIaM. XUMHUYECKON nHbOopMauu

MopenupoBanue ITonumars CYILIHOCTH

XUMUYECKHUX MTPOIIECCOB U SBJICHUM, | XMMHUYECKOTO aHaIM3a u | 13.09
XUMHUYECKHI aHAIM3 ¥ CUHTE3 KaK | CHHTE3a KaK METOJIOB HAyYHOTO

METO/Ibl HAYYHOTO MO3HAHHUS. MO3HaHUA.

CtpocHue BemiecTBa. 20.09

CoBpeMeHHAst MOJICTTb CTPOCHHS ITonumats CYITHOCTh

aToma. DIEKTPOHHAst KOHQUTYpalsl | MIOHATHUI 3JICKTPOHHAsE OpOUTAIB
atoma. OCHOBHOE U BO30YXKICHHBIE | U DJIEKTPOHHOE 00JaKo, (OpPMBI

COCTOSIHHSI aTOMOB. opburanei, B3aUMOCBS3b
HOMEPA YPOBHSI U DHEPruu
JJIEKTPOHA. CocraBisATh

AIIEKTPOHHBIE (POPMYJIBI AaTOMOB

Knaccudukanust XuMuueckux CocTaBiATh
ANIEMEHTOB (s-, P-, d-2IeMEeHTHI). 3JIEKTPOHHBIE PopMyIibl aToMoB | 27.09
Oco6eHHOCTH CTPOEHUS CocraBnsTh
PHEPTEeTUYECKUX YPOBHEW aToMOB d- | anekTpoHHBIe popmynbl aromoB | 04.10
JJIEMEHTOB.
IIepnonnueckas cucrema [lonumats  QusnuecKuit
XUMHYEeCKHX 3neMeHToB J[. M. CMBICTT TOpPSIIKOBOTO  HOMepa, | 11.10
MenneneeBa. U3MUECKU CMBICII | HOMEPOB IIEPUO/A U TPYIIIIHI.
[Iepnonnueckoro 3akona /1.1. JlaBaTb XapakTEPUCTUKY
Menpeneesa. AJIEMEHTAa HA OCHOBAaHHUU €ro

pacnonoxxenus B [1C.

[TpuunHBI U 3aKOHOMEPHOCTH [Tornmath ¥ OOBSCHATH
W3MEHEHUS CBOMCTB 3JICMCHTOB U MX | IPHYUHBI ¥ 3akoHoMmepHoctH | 18.10
COCIMHEHUH 110 TIepruoiaM U W3MEHEHHUsI CBOMCTB DJIEMEHTOB
rpynmam. . U WX COCIMHEHUH 10 TepHoaaM
U TPYIINaM.
DneKkTpoHHas IPUPoa [Tonnmatp 25.10

XUMUYECKOH CBA3U. KJ1acCU(UKAIIUIO THIIOB




DIJIEKTPOOTPUILIATETLHOCTb.

XUMHYECKOM CBSI3U Hu
XapaKTEPUCTUKU KaXKIOTO U3
HUX.

XapakTepu3oBaTh
CBOMCTBA BEIIECTBA 10 THUITY €TI0
KPUCTAJUIMYECKOM PELIETKU; IO
dbopmyne mpeamnojaraTh  THII
CBSI3U,  NPEJICKa3blBaTh  THII
PEIIeTKH, OTIPEICTATh
TEOMETPUIO MOJIEKYJIBI IO
XapaKTePUCTUKAM XHUMHYECKOU
CBSI3M.

Bunnl xumMuueckoil cBs3u
(KoBaJIeHTHAs) 1 MEXaHU3MEBI €€
o0OpazoBaHusl.

ITorumars
KJIacCU(PUKAITHIO THUIIOB
XUMHYECKOH CBSI3U u
XapaKkTePUCTUKH  KaXKJIO0ro U3
HHX.

XapakTepu3oBaTh
CBOMCTBA BEIIECTBA ; IO THILY
CBSI3M,  NPEACKa3bIBaThb  THII
peLIeTKH, ONPEACIISTH
TEOMETPHIO MOJIEKYJIBl 11O
XapaKTEPUCTUKAM XHUMHUYECKOU
CBSI3H.

08.11

10

Buasl xumuyeckoit cBszu (
HMOHHAsI) U MCXaHU3MBI €€
o0OpazoBaHusl.

ITorumars
KJIacCU(PUKALTHIO THIIOB
XUMHYECKOH CBSI3U u
XapaKTEPUCTUKU KaXKIOr0 U3
HHX.

XapakTepu3oBaTh
CBOICTBa BEIIECTBA ; [0 THITY
CBSI3U,  NPEACKa3blBaTh  THUII
pelIeTKH, ONPEACIISATh
TEOMETPHIO MOJIEKYJIBI  T10
XapaKTEePUCTUKAM XHUMHUYECKOU
CBSI3H.

15.11

11

Buasl xumudeckoit cBszu (
MeTaJlJTn4ecKasi, BOAOPOIHAs) U
MEXaHHU3MBbI €€ 00pa30BaHHUS.

ITornmars
KIIaCCHU(PUKAIUIO THIIOB
XUMHUYECKOH CBSI3U u
XapaKTEPUCTUKU KaXKIOT0 U3
HHX.

XapakTepus3oBaTh
CBOICTBa BEIIECTBA ; MO THUITY
CBSI3U,  NPEACKa3blBaTh  THII
peleTKH, ONPEACIISThH
TeOMETPHUIO MOJIEKYJIBI 110
XapaKTEePUCTUKAM XHUMHUYECKOU
CBSI3H.

2211

12

[IpakTuueckas pabora
Nel «Ilomyuenue,
pacro3HaBaHHE U COOMpaHUE Ta30B».

[IpumenaATr MeTOOBI U
CHoCcOOBI MOJTyYEHUS,
pacrno3HaBaHMsT U CcOOMpaHHs
ra3os.

29.11




Kpucranmmueckue u

[Tonnmate omnpeneneHue

13 amop(QHbIe BEUIeCTBA. KpUcTamnyeckux U amop¢ueix | 06.12
BEIIIECTB.
Knaccudunuposats
TBEp/Ibl€ BEILIECTBA.
THuIbI KPUCTATHYECKUX 13.12
14 pelIeToK (aToMHasi, MOJIEKYJIsipHasi, CocraBnarth
MOHHAs1, METAIIMYECKast). 3JIEKTPOHHBIE (DOPMYJIBI ATOMOB.
3aBUCUMOCTDH (PU3UUECKUX CBOICTB | XapaKTepU30BATh CBOMCTBA
BEILIECTBA OT TUIIA KPUCTAJUIMYECKON | BEIIeCTBA, 3Has  THUI  €ro
peLIeTKH KPUCTANTUYECKON PEIIeTKH; TI0
dbopmyie BEIIECTBA
npeamnonaratb  THO  CBSI3W,
IpeCcKa3blBaTh TUI
KPUCTAJUIMYECKOU PELIETKH.
Kontpoabnas padora Nel [Tonumars npuunHbl | 20.12
15 no teme «CTpoeHue BelecTBa MHOT000pa3usi BEIECTB
[ToBTOpEHUE. 27.12
16 YMeTh pemaTh 3a7a4u Ha
JTAHHYIO TEMY.
[TprynrHb MHOTOOOpa3Us 10.01
17 BEIIECTB.
XUMUYECKUE PEAKINMU (8 uacos)
XHUMUYECKUE PEAKIINU. Knaccudumnuponats 17.01
18 ["'oMoreHHbIe U reTeporeHHbIe XMUMUYECKHE peakuuu
peakuuu. npoTeKaIue 0e3 HM3MEHEHUS
COCTaBa BEILIECTB.
CxopocTh peakiuu, ee YcBouthb nonstue | 24.01
19 3aBHCUMOCTh OT pa3IMYHbIX «CKOPOCTb XUMHUYECKOH
(aKTOPOB: MPHUPOBI PEATUPYIOMINX | PEAKITHI;
BEIIECTB, KOHIEHTPAIUU - (hakTOphl, BIHAIOLINE
pearupyronmx BeIecTs, Ha CKOPOCTh PEAKIIHIA;
TeMIepaTypbl, IUIOIIAH - TIOHATHE O KaTajau3a-
PEaKIIMOHHOHN ITOBEPXHOCTH, TOpE W  MEXaHH3ME  €ro
HaJIM4Ms Katanuzaropa. Ponb necTBus;
KaTaJIn3aTOPOB B IPUPOJE U (hepmeHThI-OnOKaTa-
IPOMBIIIJICHHOM NPOU3BO/ICTBE. JU3aTOPbI
Brruucnars CKOPOCTH
XHMM. peakiuii nmo popmyie,
OO6paTuMOCTh peakIuii. YcBouth MOHATHS —
20 XVMHYECKOE PAaBHOBECHE U €TO oOparumocts XuM. peaknuid. | 31.01

CMeIIeHNE 0 IeHCTBUEM
pa3InyYHbIX (aKTOPOB
(KOHIIEHTpAIUSI PEareHTOB UITN

[TonsTust — 0OpPaTUMOCTH XUM.
peakumii, CKOpPOCTb pEaKlMH,
KOHCTaHTHI paBHOBECHS],




IIPOAYKTOB PEAKIIMH, JaBJICHHUE,
TEMIEpaTypa) sl CO3aHus
ONTUMAJIBHBIX YCIOBUM MIPOTEKAHUS
XUMHUYECKHX IPOLIECCOB.

npunnun Jle [larenbe.

Onpenensitb B KaKylo
CTOPOHY CMEIaeTcst XHM.
paBHOBECHE.

21

JlucniepcHbIE€ CUCTEMBI.
[TonsiTe 0 KOJTOMAAX (30JIH, TEIIN).
VcTrHHBIE pacTBOPBHI.

YcBouTh TTOHSTHS:
JIUCTIEPCHBIC CHCTEMBI,
KOJUIOHIBI, WCTUHHBIE
PacTBOPBI.

07.02

22

Peakuuu B pacTBOpax
anekTposnToB. pH pacTBopa Kak
MOKa3aTeNb KUCIOTHOCTH CPEbI.

VYcBouTh ITOHSATHS
«ONEKTPOITUTHDY u
«HEIJICKTPOJIMTBI», IPHUMEPBI

CHJIBHBIX U CIIa0BIX

3JIEKTPOJIUTOB,;

- poJIb BOJOBI B XHUMH-
YECKUX PCaKIUsIX;

- CYIIHOCTh MEXaHHU3Ma
JIACCOLIMAINH;

- OCHOBHBIE IIOJIOKEHUSA
TO/.

3anucelBaTh HMOHHBIE U
COKpaIIEHHBIC HMOHHBIE
YPaBHECHHUS PEAKIHH.

14.02

23

I'maponus cosneit. 3HaueHune
TUAPOIN3a B OMOJIOTHYECKUX
0OMEHHBIX ITPOIIeCCax.

YcBouth HNOHATHS —
I'uppoinns, TUAPOJIN3 o
KAaTHUOHY, AQHUOHY,
MOJIEKYJIIPHBIA U HOHHBIN BUJT

Tunsl Tuaponusa coneut
Y OPraHUYECKUX COCAMHEHUN

3anuceiBaTh  YpaBHEHHUS
rUApoiM3a B~ HOHHOM U
MOJIEKYJISIPHOM BHJIE

CocTaBnath ypaBHEHHUS
TUAPOJIA3A COJIEH,

OTIpEeIEIISATh XapaKTep

CpEeBl.

21.02

24

OKHUCIUTENLHO-
BOCCTaHOBUTEIbHBIC PEAKIINH B
IPHUPOJIe, IPONU3BOACTBCHHBIX
Mpoleccax 1 KU3HEACITeIbHOCTH
OpPTaHHU3MOB.

YcBouth TOHSTHUS
«OKHCIIUTENB»,  «BOCCTAHOBH-
TENbY,

«OKHCIIEHUE, (BOCCTAHOBIIEHNE
»; - ormuuss OBP ot peaknuit
MOHHOT0 0OMeHa

ANTOpUTM H  CXEMY
cocrasnenus OBP.

CocTraBiATh  ypaBHEHHUS
OBP MeTomoM 3J€KTPOHHOIO
OanaHca.

28.02

25

KonTpoubnas pabora Ne2
10 TeMe: «XHUMHUYECKHUE PeaKIun»

Ilpumensars Ha
MIPAaKTHUYECKUX  YNPAKHEHUSX
POV ICHHBIN MaTepHaJl.

06.03

BEIIECTBA U X CBOVCTBA (7 uacos)

OKHUCIIUTENBHO-

VY cBOUTD OHATUSA- ‘ 13.03




26

BOCCTaHOBHUTEIIbHBIC CBOWCTBA
MPOCTHIX BCIICCTB — MCTAJUIOB
TJIABHBIX W TOOOYHBIX TOJIPYIIIT
(Menp, Kene30)

METAJUINYHOCTh,  HJIEKTPOHHOE
CEMENCTBO, Makpo- 51
MHUKpPOAJIEMEHT, METaJlIIMYecKast
CBA3b, MCTAJIMYCCKas
KpHUCTaJNINYeCcKas perieTka

JlaBaTh XapaKTEpUCTUKY
BELIECTB-METAJLJIOB.

OKHCIIUTENTBHO- YceBouth  ocHoBHblie U | 20.03
27 BOCCTaHOBUTEIIbHBIE CBOWCTBA KITFOUEBBIC TTOHSITHSI:
MIPOCTHIX BEIIECTB — HEMETAIJIOB: OCHOBHO Xapakrep,
BOZOPOJIa, KUCIIOPO/A, TAJIOTEHOB, | KUCIOTHBIN Xapakrep,
cepsl, a3ota, pocdopa, yriaepoaa, | OKHCIUTENb, BOCCTaHOBHUTEIb,
KpEeMHHUSL. KOBaJICHTHAsI TOJISIpHAsI CBSI3b,
MOJIIPHOCTH CBS3H.
JlaBaTb XapakTEpUCTUKY
JJIeMEeHTaM-HeMeTaiaM
Ha OCHOBE 170
MOJIOXKEHUS
B IICXD;
- CpaBHUBATh HEMETAJLIbI
C METaJUIaMHU.
Koppo3sust MmeTamioB: BUabI [Tonsatus - xummueckas | 03.04
28 KOPPO3HH, CIIOCOOBI 3aIIUTHI KOPPO3HS, DJIEKTPOXUMHUECKAs
METAIIJIOB OT KOPPO3HH. KOppo3us, MIPOILIECCHI
IIpakTuyeckas padora OKHUCJICHHS,  BOCCTAHOBJICHHSI,
Ne3 «Pemenue MPOTEKTOP, naccuBarus,
IKCIIEPUMEHTAIBHBIX 3324 110 TeMe | HHTHOUTOP.
«Merambi».
DNEKTPONIN3 pPacTBOPOB U VYcBouth ocHoBHble | 10.04
29 | pacraBoB. [IpumeHeHue | MOHATUS: DneKTponu3
ANEKTPOJIN3a B IPOMBIIIIIEHHOCTH. pacTBOpOB u pacIiiaBoB.
[Tonnmatp BaXXHOCTh
NPUMEHEHUS  JJIEKTPOJIM3a B
MIPOMBIIIIIICHHOCTH.
IIpakTHyeckas padora Ned [Tonumars 17.04
30 «KauecTBeHHbIE peaKuU Ha KIIaCCU(UKAIIHUIO,
HEOpPraHWYECKUE BEIICCTBA M MOHBD) | HOMEHKJIATYpy HW  CBOKMCTBa
OpraHNYECKHUX u
HEOPraHUYECKUX coJiei,
KAaueCTBECHHYI0  PEaKIUI0  Ha
pacro3HaBaHue COJIECH.
Onpenendarsb
MIPUHAJUICKHOCTh  BEIIECTBA K
KJIACCY COJIEH.
KontpoabHnas padora Ne3
31 o teme: «Mrorosas 3a 11 knaccy. Pemarp kauectBeHHBIC U | 24.04

KOJMYECTBEHHbIE  33Ja4ud W
COCTABJISITh YPABHEHUSL.




IIpakTuyeckasi padora Ne 5. [Tonnmats ocHoBHbie | 08.05
32 «Pemenne KJIaCChI HEOPraHUYECKHUX
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeME | COCTMHECHUH.
«["enernueckas CBSI3b MEXTY 3anuchBaTh  YpaBHEHHUS
KJ1accaMu HEOPraHWYECKUX | peaKklMii  HUX  NPEBpAICHHIA,
COCITUHEHUIN. OCYIIECTBIISATh CBSI3b u
nepexoabl npeCcTaBuTeNIeH
OJIHUX KJIACCOB B JIPyTHE.
XUMHS ¥ )KU3Hb [Tonnmarp 3Hauenue | 15.05
33 XUMHH B TOBCEAHEBHOW >xu3HH | 22.05
U 1mpaBwia  0€30MMacHOCTH
34 paboThI co cpencTBaMH OBITOBOM

XHUMHHUH..

Hroro; 34 vaca, k\p — 3, n\p - 5




Nudopmanus 00 uCnoib3yeMbIX Y4eOHHKAX.
Peanuzanus nporpaMmbl oOecrieuuBaeTcs y4E€OHBIMM M METOJUYECKUMU
nocoousimu Mcronb3yemblil yaeOHUK
labpuensm, O. C. Oprammueckas xummst 10  xim..  yueOHWK s
00111600pa30BaTENbHBIX YUPSKICHUNA ¢ YIIyOJieHHBIM u3ydeHuem xumuu [Tekcr] / O.
C. T'abpuensn, U. T'. Octpoymos, A. A. Kapuosa. - M.: [Ipocsemenne, 2010-2013.
Xumust 11  wmacc. ba3oBbeiii  ypoBeHB: YUeOHMK i 0O0meo0pa3oBaTeIbHBIX
yupexaenuit / I'abpuensn O.C.- M.: [Ipoda, 2009-2013.-223c.
1. T'abpuensa O.C Ilporpamma kypca xumuu maig 8-11 kmaccoB 0011e00pa3oBaTeIbHbBIX
yupexaenuil. - M.: JIpoda, 2008.-78c.
2. Tabpuensu O.C, JIvicora I'.I'., BBenenckas A.I'. Xumus. 11 xmacc: B 24. Y.1: HactonpHas
kaura yaurens. - M.: JIpoda, 2003. - 320c.
3. T'adbpuensa O.C, JlsicoBa I'.I'., Beemenckas A.I'. Xumumsa. 11 xmacc: B 2q4. Y. II:
Hacromnpras kaura yautens. - M.: JIpoda, 2003. - 320c.
4. Xumwus. 11 xnacc. bazossrii ypoeHs : Metoj.mocooue / O.C.I'abpuensa, A.B.Smykoa. —
M.: ipoda, 2009. — 191c.

JIomoJIHUTEIIbHAS JIUTEPATYPA AJISl YUUTEIS:

1. OctpoymoB, U. I'. Ilporpammel 0011c00pa3oBaTeIbHBIX yUpeKIASHUM [TekcT]
| U. T. Octpoymos, A. C. boes, O. C. I'abpuensia. - M.: TIpocsemienne, 2006. - (Cepus
«IIkona Onera ["abpuensina).

2. Taopuensu, O. C. Xumwms. 10 kmacc: HactonbHas kHura ydurtenas [Texct]/
O. C.T'abpue—nsn, U. I'. Octpoymos. - M.: JIpoda, 2004.
3. Ia6puensu, O. C. Opranmueckas xumusa. 10 xkmacc. IlpodunbHebrii

ypOBEHB: MeToanuecKoe mocobue: kuura mis yumrenas [Tekcr] / O. C. I'abpuemnsn, T. II.
[TonkoBa, A. A. Kapriosa. - M.: [Ipocsemenne, 2006.

4, Taopuensn, O. C. Xummdeckuii skcrepumMeHT B mmikone. 10 kmacc: ydeOHO-
meToauueckoe ocooue [Tekct] / O. C. I'abpuensn, JI. I1. Batimna. - M.: Jlpoda, 2005.

5. Tlabpuensu, O. C. MeTtoauueckue PpPEKOMEHAAMM TIO0  HMCIOJb30BAHHUIO
yueOnukoB O. C. I'abpuensna, ®@. H. MackaeBa, C. FO. IlonomapeBa, B. U. Tepenuna
«Xumus-10» u O. C. Tabpuensna, T. [I'. JleicoBort «Xumus-11» mnpu wu3yueHuu
XuMuM Ha 06a3zoBoM U mpo—dumisHOM ypoBHe [Tekcr]/O. C. 'abpuensH. - 2-¢ u3naHue,
crepeotutn. - M.: JIpoda, 2005.

6. [Hupmmua, H. B. Xumusa. UuauBuayanbHbii KOHTpOJb 3HaHUM. KapToukn-3aganusi.
10-11 xnaccer [Tekcr] / H. B. Illupmuna. - Boarorpaa: Yuutens, 2008.

7. Iwupmmua, H. B. Opranudeckas xumus [DIeKTpoHHBIH  pecypc]:
JEMOHCTpPAllUOHHOE TIoypouyHoe TaHupoBanue H. B. IIupmmua. -  DIeKTpoH,
TekcToBble, rpad. manueie. -Bomrorpaa: VYuwtens, 2007. - 1 »3J1eKTpoH, OMNT. JHUCK
(CD). - (OnektpoHn, mocobus s yauresnen u yyammxcs 10-11 k).

[TocoOus nns yqammumxcst:



1. Tabpuensu, O. C. Opranuyeckas XUMHS: 33Ja4yd W YIPAKHCHUS:
nocobue nus ydamumxcs 10 kmacca o0mieoOpa3oBaTENbHBIX YUPEKIECHUNH C
yriyosiaeHHbIM u3ydeHueM xumuu [Tekcet] / O. C. INadpuensn, C. 0. [Tonomapes,
A. A. Kapruona. - M.: IIpocsemenue, 2006.

2. I'abpuensn, O. C. Xumus: nocoOue i MKOJIBHUKOB CTAPIIUX KJIACCOB U
nocrynatonmx B By3bl [Tekcr]/ O. C. I'abpuensH, U. T. Octpoymos. - M.: [Ipoda,
2005.

3. Tabpuensn, O. C. Opranuyeckas XuMHUsi B TecTax, 3ajayax,
ynpaxkuenusx. 10 «macc: ydeOHOoe Tmocobme i o0meo0pa3oBaTEIbHBIX
yapexaenuii [Texcr] / O. C. I'abpuensn, H. T. Ocrpoymos, E. E. Octpoymoga. -
M.: JIpoda, 2003.



