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IInanupyemble pe3yJbTaThl OCBOEHHUS] y4eOHOT0 mpeaMeTa « XuMHsD)

JIMYHOCTHLIE PE3VJIbTATBI

B cooTBeTCTBHM € CHCTEMHO-ICSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOEGHUS IpeiMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

— OCO3HaHHE OOYYAIOUUMHCA POCCUHCKOM TIpakJaHCKOH MIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOIIPEEIIEHUIO;

— HaJINYMe MOTUBAIMH K 00yUEHHIO;

— IEJICHANPABICHHOE Pa3BUTHE BHYTPECHHHX YOSKICHHH JMYHOCTH HA OCHOBE
KJIFOYEBBIX [IEHHOCTEN M HCTOPUUYECKUX TpaauLuii 0a30BOM HAyKU XUMUM;

— FOTOBHOCTb M CHOCOOHOCTh  OOYYaroOIIMXCsl ~ PYKOBOJICTBOBATHCS B CBOEH
JeSITEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMHM, MPUCYLIMMM LEJIOCTHOH cucteme
XUMHUYECKOTO 00pa3oBaHMs;

— HaJINYMe IPAaBOCO3HAHMS SKOJIOTHYECKOH KYIbTYpPbl U CHOCOOHOCTH CTaBUTh LIEIH
¥ CTPOUTH KU3HEHHBIE TIJIAHbI

JIMYHOCTHBIE PpE3yJIbTAaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTHTAlTCs B E€IUHCTBE
yueOHOM M  BOCHMUTATelIbHOW  jeArenbHOocTH  OpraHuM3aluu B COOTBETCTBUU €
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU U HJeajlaMU
POCCHUICKOIO TpakJaHCKOIO O0IeCTBa, NMPUHATHIMU B OOIIECTBE HOPMaMHM U  IpaBUJIAMU
IOBEJICHUS, CIIOCOOCTBYIOIIMMH HpOLIECCaM CaMOIIO3HAHUS, CAaMOPa3BUTUS U HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU O0YyYaIOLIUXCSI

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IpeaMeTa «XUMHs» OTPaKkaroT chPOPMUPOBAHHOCTh
ONBITa TO3HABATEIHHONM M MPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCS 10 pealn3alnuu
IPUHATBIX B OOIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1. I'paxxaaHCcKOro BOCIMTAHMSA:

— 0CO3HaHMs OOYyYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX INpaB U OOs3aHHOCTEH,
YB@KEHUS K 3aKOHY U TIPABOTIOPSIIIKY;

— NPEJCTAaBICHUS O COLIMATIBHBIX HOPMaX U MPaBUIAX MEKIMYHOCTHBIX OTHOILIEHHIH
B KOJJIEKTHBE;

— TOTOBHOCTH K COBMECTHOH TBOPUYECKOW NEATEIBHOCTH NMPH CO3JaHUU YUEOHBIX
IPOEKTOB, pEUICHWH Yy4YeOHBIX W TIO3HABATENbHBIX 3ajad, BBIOJHEHUH XHMHUYECKHX
HKCIIEPUMEHTOB;

— CIOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHS, JJOTHKY U apTyMEHTHI
JPYTUX MPU aHAJIU3€ Pa3IMYHBIX BUJIOB YU€OHOH 1eATeNbHOCTH;

2. IMaTpuoTHYECKOro BOCHUTAHUS:

— [ICHHOCTHOTO  OTHOLIEHHS K MCTOPHYECKOMY U HAyYHOMY HACIIEAMIO
OTECYCCTBCHHOM XVMUU;

— YBOKEHHUsI K TMIpOLeCCY TBOpYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO
NPUMEHEHHUST XUMHH, OCO3HAaHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh Pe3yJbTaT ITUTEIHHBIX
HaOJr0IeHNH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX IMOUCKOB, MOCTOSHHOTO TpyJda YUY€HBIX U
NPaKTHUKOB;

— UHTEpeca U M03HABaTeIbHBIX MOTHUBOB B IMOJYYEHHUH M IOCIEAYIOIIEM aHaIHU3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHYKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH,

3. JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

— HPABCTBEHHOT'O CO3HAHMS, 3THUUYECKOTO IOBEICHMUS;

— CIOCOOHOCTH OLEHMBATh CHUTYallUH, CBSI3aHHBIE C XMMHMUYECKHUMHM SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

— TOTOBHOCTU OIIEHMBAaTh CBOE TIOBEJEHHUE M TOCTYNKH CBOUX TOBapHILEH C
MO3HULIMN HPAaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE MOCIIECACTBUN 3TUX MTOCTYIIKOB;

4. ®opMHPOBaHNS KYJIbTYPhI 310POBbS:

— NOHMMaHMUS IEHHOCTeH 370poBOro M Oe3omacHOro obpasa KHU3HU;



HE0O0XOMMOCTH OTBETCTBEHHOI'O OTHOIIEHHSI K COOCTBEHHOMY (DPM3UYECKOMY U MCUXUYECKOMY
3I0POBBIO;

— coONrofcHHsI TpaBWJI OE30MacHOTrO OOpalieHus C BElmeCTBAMH B  OBITY,
IIOBCEIHEBHOM JKU3HU U B TPYAOBOM EATENBHOCTH;

— NOHMMAaHHMS [IEHHOCTHU MPaBHJ UHIMBHUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30IaCHOTO
IIOBEJICHUS B CUTYyalUsX, YTPOXKAOIIMX 300POBBI0 U KU3HU JIOACH; OCO3HAHMS MTOCIEACTBUMN U
HENPUSTHS BPEAHBIX NIPUBBIYEK (YIIOTPEOIECHUS AJIKOT0JIsl, HAPKOTUKOB, Ky- PEHMUS);

5. TpyaoBoro BOCIMTAHUSA:

— KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4e0HO-UCCIIEI0BATENBCKON
NeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUAAX JESATEIbHOCTH;

— YCTAaHOBKM Ha aKTMBHOE Y4acTHE€ B PEIICHUH NPAKTHUYECKUX 3aJ1a4 COLMAIbHOU
HalpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

— UHTEpeca K MPAKTUYECKOMY H3YUEHHUIO Npodeccuil pasiindHOro pojaa, B TOM
4uCJIe HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HaHUH 110 XUMUY;

— YBa)KEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOMl 1eATENbHOCTH;

— TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHyalbHON TPaeKTOPUU 00pa30BaHus,
Oyaymieit mpodeccun U pealn3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTpEeOHOCTEN 0011eCTBa;

6. IKO0JIOTHYECKOI0 BOCIIUTAHNS:

— 9KOJIOTUYECKH 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K IPHUPOJE, KaK HCTOYHUKY
CYILLECTBOBAaHMsI )KU3HU Ha 3eMIIE;

— INOHUMaHMs TJ00aJILHOTO XapakTepa HKOJOTMYECKUX NpoOiaeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHOM U COLIMATIBHOM Cpeibl;

— 0CO3HaHMsI HEOOXOAMMOCTH HCHOJB30BAHUS JOCTHKEHUM XUMHM Ul peIeHHs
BOIIPOCOB PaIlMOHAIBHOTO IPUPOI0IOIB30BAHUS;

— AKTUBHOTO HENPUATUS IEUCTBHM, MPUHOCALIMX BPEN OKPYXAroUleW NpUpOIHON
cpele, yYMEHUs  IPOrHO3MPOBaTh  HEOJIArompuATHbIE  SKOJIOTHMYECKHE  IOCIEICTBUS
IPEeIITPUHUMAEMBIX JEHCTBUM U IPEIOTBPALATh UX;

— HaJIU4YUsl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpHI,
OIbITa JESATEIBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH, YMEHHs PYKOBOJCTBOBAaTbCS UMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTUKE, CHOCOOHOCTH U YMEHUSI aKTHBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOpOoOHH;

7. LleHHOCTH HAYYHOI'O MO3HAHMSA:

— c(OPMHPOBAHHOCTH  MHPOBO33PEHHUS,  COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

— NOHUMaHMs CHeUUPUKH XUMHUM Kak HaykKHM, OCO3HaHusi e€ poiu B
(GOpMHUPOBAHNHN PALMOHATILHOTO HayYHOTO MBIIIJIEHUS, CO3JaHUM 1IEJIOCTHOTO IPEJCTaBICHUS
00 OKpyXamIlleM MHpe KaK O €IMHCTBE NMPHUPOJBI M 4YEJIOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

— yOexXIEHHOCTH B 0CO00M 3HAUMMOCTH XMMHUU JUIsI COBPEMEHHOW IIMBUIIM3AIMU: B
e€ ryMaHUCTUYECKOW HaNpaBI€HHOCTH M BaXKHOW POJM B CO3JaHUM HOBOM 0a3bl MaTepHalibHOM
KYJIBTYpPBI, PELIEHUHU TTI00ABHBIX MTPOOJIEM YCTOHYNBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBO,
HHEPreTUUECKO, NHUIIEBOH M DKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUU MEIUIUHBI,
00eCIeyeHU! YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 4YJeHa
00111eCTBa;

— €CTECTBEHHO-HAYYHOW I'PAMOTHOCTHU: ITOHUMAaHMsl CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIY4aeMble 3HAHUS AJIs
aHanmu3a ¥ OOBSCHEHMs SIBJICHUN OKPYXKAIOIIEro MHpa M MPOUCXOMAIIMX B HEM H3MEHEHUM;
YMEHHUsI JieJ1aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEIIbHO MCIOJIb30BATh XUMUYECKUE 3HAHUS ISl peICHUS
po6JeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;



— MHTEpeca K TO3HAHUIO M UCCIIeI0OBATENIbCKON AESITeTbHOCTH;

— TOTOBHOCTU U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO |
camM000pa3oBaHUI0, K AKTHBHOMY IOJYYCHHIO HOBBIX 3HAHHH 10 XMMHUU B COOTBETCTBHH C
YKU3HEHHBIMH MTOTPEOHOCTSIMU;

— WHTEpeca K OCOOSHHOCTSM TpyAa B Pa3IW4HBIX cdepax TpodhecCHOHATHLHOU
JESTEIbHOCTH

METAIIPEJIMETHBIE PE3YJIbTAThBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS Y4eOHOro IpeaMera

«XUMHS» Ha YPOBHE CpPEAHEr0 O00IIero oOpa3oBaHUs BKJIIOYAIOT: 3HAYUMBIC IS
dbopMUPOBaHHUS MHUPOBO33PEHUSI OOYYAIOMIMXCA MEKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC)
oOlIeHayYHbIE TIOHATHS, OTPAXKAKIINE IEJIOCTHOCTh HAYYHOW KAPTHUHBI MUPA U CHEHUPUKY
METOJIOB TMO3HAHHUS, UCIOJb3YeMbIX B €CTECTBEHHBIX HayKax (MarepHsi, BEIEeCTBO, HYHEpPrus,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HaONIOIeHue, HW3MEpPEHHe, OSKCIEPUMEHT U JAp ); YHHBEpcajlbHbIC
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (PyHKIHOHAIBHON TPAMOTHOCTH M COLMATBHOW KOMIIETEHIIMH OOYYarolIUuXCs;
CIOCOOHOCTh 0o0yJaronumxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBUS B I103HABATEIHHOW U
COLIMAIBHON ITPAKTHUKE

MertanpeameTHble pe3yabTaThl OTPAXKalOT OBJAJCHHE YHHUBEPCAIbHBIMU Y4€OHBIMU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIME JICHCTBUSIMU

Osnaoenue yHugepcatbHoIMU Y4eOHBIMU NOZHACAMENbHBIMU 0CUCIBUAMU:

1. Ba3oBbIMH T0rHYeCKHUMH e CTBUSIMU:

— CaMOCTOSITENIbHO (POPMYITUPOBATh M aKTyaJIU3UPOBaTh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

— OTpeAeNsaTh LedN JAeATeIbHOCTH, 3aJaBas MapaMeTpbl MU KPUTEPUH UX
JIOCTHIKEHUS, COOTHOCHUTD PE3YJbTaThI ACSITEILHOCTH C TIOCTABJICHHBIMU TICIISIMU;

— UCIIONIb30BaTh MPU OCBOCHUHM 3HAHMNA TPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISAITh XapaKTepHbIC MPU3HAKHA TOHATUH W YCTAHABIMBATh WX B3aWMOCBS3b, UCIIOIH30BATh
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

— BBIOMpATh OCHOBAHUS U KPUTEPUU TS KIacCU(DHUKAIMK BEIIECTB U XUMHUYCCKHX
peaKkuuii;

— YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3y9aeMbIMHU SBIICHUSMU;

— CTPOUTH JIOTUYECKHE pacCyXJeHUs (MHIYKTUBHBIC, IeTyKTHBHbIC, 10 aHAJIOTUH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

— NPUMEHSTh B TPOIECCE TO3HAHWS WCIOJIb3yeMble B XHMHUU CHMBOJIHYECKUE
(3HaKOBBIC) MOJIENH, MPEOOPA30OBBIBATH MOJICIIBHBIC TPEACTABICHUS — XUMHYECKUN 3HAK
(cMMBOJT) 27IeMeHTa, XUMHYecKas (opMyJia, YpaBHECHHE XHMHUSCKON Peakuu — IPHU PEIICHUN
yueOHBIX TMIO3HABATENBHBIX M TPAKTHUYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC
MIPEJICTABJICHHS JIJISI BBIABIICHUS XapaKTEPHBIX MPH3HAKOB M3YYaeMBIX BEIICCTB M XMMHYCCKHUX

peaKkuuii;

2. ba3oBbIMHU HccIe10BaTEILCKHMHY AeHCTBUSIMU:

— BJIAJICTh OCHOBAMU METOJAOB HAy4YHOIO IO3HAHUSA BELIECTB M XUMHUYECKUX
peaKIuii;

— dbopMynTHUpOBaTh IENU U 3a/la4l UCCIIEIOBaHUS, UCIOIB30BATh IMOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut popMEpOBa- HUS TUIOTE3HI IO IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

— BIIAJICTh HABBIKAMU CAaMOCTOSITEIPHOTO IUJIAHUPOBAHUS MW TPOBE- JICHHS
YUEHUYECKUX IKCIEPHUMEHTOB, COBEPIIICHCTBOBATh yMe- HHUS HaOJIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO- 3UPOBATh €ro pe3yiabTaT, (popMynupoBaTh OOOOMIEHHS M BBIBOABI
OTHOCHUTEIILHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHUS, CO- CTABIATh 0OOCHOBAHHBIN OTYET



0 IIpoZIeTIaHHOI padoTe;

— npuoOpeTaTh  OMBIT  YYCHHMYECKOM  HMCCIIENOBATEICKOM WM TPOEKTHOMU
JEeSITEIbHOCTH, MPOSBIATH CIMOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEJIBHOMY MOUCKY METOJ/I0B
peLIeHHs IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MI03HAHUS;

3. IIpuémamu padorsl ¢ nHGOpManueii:

— OPUEHTHUPOBATHCS B PA3IMUYHBIX MCTOUYHUKAX MH(pOpMALMU (HayYHO-TIOMYJIspHas
JaUTEepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHAJIM3UpOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpPM MpeICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

— (GopMynHupoBaTh 3alpoChl U IPUMEHATH pa3IUYHbIE METOJbl NPH IOUCKE U
orbope nHpopmanyu, HeOOXOJUMOH JUIsI BHITTIOTHEHHS YI€OHBIX 33/1a4 ONpPEaesIEHHOTO THIIA;

— npuoOpeTaT  ONBIT  WCHOJB30BaHHUA  HMH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U pa3IMYHBIX IIOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUus MH(OpMaIu
(cxemsl, rpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U T 11 ),

— UCIIOJIb30BaTh HAYYHBIH S3bIK B KAayecTBE CPEACTBAa MpU paboOTe ¢ XUMUYECKOI
uH(popMaLMel: NPUMEHATh MEXIpeAMETHblE ((U3MUecCKHe M MaTeMaTH4YeCKHE) 3HaKu U
CUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

— UCTIONB30BaTh M MpeoOpa3oBHIBAaTh  3HAKOBO-CUMBOJHMYECKHE  CPEJICTBA
HarJsIIHOCTH

Ognadenue ynugepcanbHbIMuU KOMMYHUKAMUBHOIMU OCIICINGUAMU:

— 3aJlaBaTh BOINPOCHI IO CYLIECTBY OOCYX/JaeMOW TeMbl B XOJle JAuanora H/wiu
JVICKYCCHH, BBICKa3blBaTh WAEU, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIHHO
BBINOJIHEHUS [TPEJI0KEHHON 3a/1au;

— BBICTYNIaTh C [pE3E€HTAlUell pe3yJbTaTOB I[103HABATEIbHON JIEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO HWJIM COBMECTHO CO CBEPCTHHUKAMU IIpU  BBINOJIHEHHUU
XUMHYECKOTO 3KCIEPUMEHTa, MPAaKTHUECKON paboThl MO MCCIEIOBAHUIO CBOWCTB HM3y4aeMBbIX
BEIIECTB, pealu3aluy y4yeOHOro MpoekTa U (OpMyIupoBaTh BBIBOJBI IO pe3yibTaTam
IPOBEAEHHBIX HCCIIEIOBAHUI MYyTEM COIIACOBAaHUS MO3MLIMHA B X0A€ OOCYKIAEHHS U OoOMEeHa
MHEHUAMU O61a0eHue yHUBEPCATbHOIMU PESYIAMUGHBIMU 0l CMBUSIMMU:

— CaMOCTOSITENIbHO  IUTAHUPOBAaThb M OCYIIECTBISATh CBOIO  I103HABATENIbHYIO
JeSITeIbHOCTh, ONpenensds e€ Lead M 3a7ayd, KOHTPOJIUPOBaTh M MO Mepe HeOoOXOAMMOCTHU
KOpPPEKTUPOBaTh IMpeIIaraéMblii aJiropuT™M JEUCTBUNM MNpU  BBHIIOJHEHHMH Y4YEOHBIX U
UCCIIeI0OBATENbCKUX 3a/1a4, BbIOMpaTh Hambosee 3((eKTUBHBINA cOCcO0 UX pEeIHIeHUs ¢ y4EToM
MOJIyYEHUS! HOBBIX 3HAHUM O BEIIECTBAX U XUMHUUECKHUX PEAKIIMIX;

— OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOAaHalIHW3a U
CaMOOLIEHKHU

[MPEJJMETHBIE PE3VJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS IMPOTPaMMBbI CpEIHEro oomero oOpa3oBaHUs IO
XUMHM Ha 0a30BOM YpPOBHE OpHEHTHPOBaHbI Ha oOO0ecleYeHHe MPEeUMYIIEeCTBEHHO
0011e00pa3oBaTeIbHON W OOMIEKYJIBTYPHONH TOATOTOBKMA oOOydaromuxcsi OHU  BKIIFOYAOT:
cneuuduyeckue g yd4eOHOro mnpeamera «XHUMHsS» HaydyHble 3HAHUS,YMEHHS M CIIOCOOBI
JNENCTBUI O OCBOEHUIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHWM, BHUJIbI JAESITEILHOCTU IO
MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHUH B PA3IMYHBIX YYEOHBIX U pPEATbHBIX
KU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C XuMHedl B mporpamme npeaMeTHble pe3yiabTaThl
IIPEJICTaBJIEHBI 110 TOJaM U3y4eHUs

10 KIJIACC
[IpeameTHbie pe3yiabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD OTPAXKaIoT:
1) cpopmuposannocms  npeocmasieHui: 0  XHMHUYECKOM  COCTaBJISIONIEH

€CTECTBEHHO-HAYyYHOW KapTUHbI MHUpPA, pOJIM XHMUM B IIO3HAHUM SBJICHMM NPUPOIBI, B
(GOpMUPOBAHUM MBINUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH,
HEOO0XOIMMOM /7Sl pellIeHUsI MPAKTUYECKUX 33]a4 U KOJOTHUYECKH 0OOCHOBAaHHOTO OTHOIICHUS



K CBOEMY 3/10POBbIO U IIPUPOIHON Cpejie;

2) é1adeHue  CHCTEMOW  XUMHYECKHX 3HAHWH, KOTOpast BKJIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHUYECKUH JIEMEHT, aTOM, IEKTPOHHAs 000J0YKa aTroMa,
MOJIEKYJIa, BAJIGHTHOCTB, 3JEKTPOOTPUIIATEIBHOCT, XUMHUUECKas CBS3b, CTPYKTypHas Gopmyrna
(pa3BépHyTass W CoOKpami€HHas), MOJb, MOJSIpHAs Macca, MOJSPHBIA O00BEM, YIIepOaHBIN
ckener, (YHKUMOHAJIBHAS TPYIIa, PaauKajl, HW30MEpHs, H30MEphbl, TOMOJIOTHYECKHU DAL,
TOMOJIOTH, YIJIEBOAOPOBI, KHCIOPOJI- U A30TCOJEPIKAIUE COEAUHEHUS, MOHOMED, MOJIMMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPHU M 3aKOHBI (TEOPHs CTPOCHHUS
oprannveckux emects A M BytiiepoBa, 3aK0H COXpaHEHHsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIME B OCHOBE IHOHHMAHHUS
MNPUIUHHOCTHU U CUCTECMHOCTHU XUMHUUYCCKHUX HBHCHHﬁ, (l)aKTOJIOI‘I/I‘-IeCKI/IC CBCACHHUA O CBOfICTBaX,
COCTaBe, NMOJYYCHUH 1 0€3011aCHOM HCIOIb30BaHNU BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITeTbHOCTH YEJI0BEKa;

3) chopmuposanHocms  yMeHUll 6ulA6IAMb XapaKTEepHbIE  MPU3HAKWA TIOHSTHH,
YCTAaHABJIMBATh UX B3aMMOCBSI3b, UCHOIb306aMb COOTBETCTBYIONIME IMOHATHS NPU OMHCAHUH
COCTaBa, CTPOCHUS U MPEBPAILCHUN OPraHNYeCKUX COSTUHEHUII;

4) copmMuposaHHocms  yMeHUull  UCHONb308amMb XUMHUYECKYI0 CHMBOJHKY JUIA
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYpHBIX (pa3BEpHYTOH, COKpaméHHoil)  dopmyn
OpPTraHUYECKHUX BEIIECTB M YPABHCHUN XMMHUCCKUX PEAKLHN; U320Mmasiu6ams MOJECIH MOJICKYIT
OpPraHMYECKUX BEIICCTB ISl HIUTIOCTPALIMU UX XUMUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHUS;

5) chopmMupo8anHocms yMeHull  YCMmaHaeIueamy — MPUHAIEHKHOCTb HU3YyUEHHBIX
OpraHMYECKUX BEHIECTB MO KX COCTaBy M CTPOCHHUIO K OIpeneiaEHHOMY Kiaccy/Tpymme
COEJIMHEHU N (yrieBoaopo/sl, KHCIIOpOJI- U a3zoTcojepxKallre COEJIUHEHMS,

BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS); 0a6amb UM Ha3BaHUS MO0 CUCTEMATHUYECKONH HOMEHKIIAType
(IUPAC), a taxxe NpUBOAUTH TPUBUAIbHBIC HA3BaHUSl OTACIIBHBIX OPraHUYECKUX BEIECTB
(oTUJeH, TPOMUIIEH, alleTUJIeH, OSTWUJICHIJIMKONb, THUIEpuH, G(eHon, Qopmanbaerus,
aleTalbJeTu], MypaBbUHAasl KHUCIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBas KHUCJIOTa, CTEApUHOBAs
KHCTIO- Ta, TJII0K03a, PPYKTO3a, KpaxMmall, IeJIT003a, TIIUIUH);

6) cpopmuposannocms  ymeHus — onpedensimbs  BUIbl  XUMHUYECKOM CBSI3U B
OpPTaHUYECKUX COSAMHEHUSX (OMHAPHBIC U KPaTHbIE);
7) chopmuposanHocms  yMeHus  NpumeHsmb  TIOJOXKEHHUS TEOPHUH  CTPOCHHS

opranndeckux BemectB A M BytiepoBa /i 00bsCHEHHs 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX
COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MACChl BEILIECTB;

8) chopmuposannocme ymMenuli Xxapakmepu3o8ams COCTaB, CTpOeHUE, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA TUITUYHBIX MPEJICTAaBUTENECH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, merunOyraaueH-1,3, OeH3omn,
METaHOJ, ATaHOJ, ITUJICHTJIUKOIb, TJIMLIEPUH, (EHOJ, aleTalbJeru]l, MypaBbuHasi U yKCyCHas
KHCJIOTHI, TJIOKO3a, Kpaxmall, LeJII0I03a, aMHMHOYKCYCHAasi KHCIIOTA); UWULI0CHMPUpos8amy
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX peakUuil c
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

9) cpopmuposannocmes yMeHus Xapakmepu3oeams NCTOUHUKU YIIEBOJOPOJHOIO
CBIpbsl (HE(Th, MPUPOTHBIH Ta3, yrojib), CIOCOOB! UX MEepepabOTKH U MPAKTUYECKOE MPUMEHEHNE
IPOJYKTOB NEpepaboTKu;

10)  cgpopmuposannocmv  yMeHull  npo60OUMb  BBIUHCIEHUS MO XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJ- HOTO BELIECTBA WM MPOAYKTa PEaKLHUU IO
U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BELIECTB MM MPO- JYKTOB
peaxkun);

11)  cpopmuposannocmv ymeHuli 61adems CUCTEMON 3HAHUNH 00 OCHOBHBIX METOMAAX
HAyYHOTO MMO3HAHUS, UCIOIb3YEMbIX B XUMHH MPH U3YyYEHUH BEIIECTB M XUMHUUYECKUX SIBICHUN
(HaOmroneHHe, U3MEPEHUE, DSKCIEPUMEHT, MOJACIUPOBAHUE), UCNOIb306AMb  CUCTEMHBIE
XUMHUYECKHE 3HaHUS JUIs IPUHATHUS PEIIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;



12)  cgopmuposanHocmv ymeHuil coba00amv npaeuna TOIb30BAHUS XHMHYECKOM
nocy/1oil U JabopaTOpHBIM 000PYIOBaHHEM,a TAKXKE IpaBWiIa OOpalIeHUs C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOJHEHUIO JAOOPATOPHBIX XUMUUYECKHUX OIBITOB;

13)  cgopmuposanHocmsb  ymMeHuu  naAHUPOBAMb W GLINOJHAMbL ~ XUMUYECKUUN
AKCIEPUMEHT (TIPEBpAILEHUsI OPraHUYECKUX BELIECTB IIPU HArpeBaHUU, MOJIyYEHUE TUJIEHA U
M3YYEHHE €ro CBOWCTB, KAUEeCTBEHHbIC PEaKLMU OPraHMYECKHUX BEILIECTB, JACHATypanus OENKOB
IpY HArpeBaHMHU, IBETHBIE peakIuu Oell- KOB) B COOTBETCTBHM C MPAaBUJIAMHU TEXHUKU
0e30macHOCTH MpU OOpallleHud C BellecTBaMU U JabOpPaTOpHBIM  000PYIOBAHHUEM,
npeocmaenams Pe3yiabTaThl XUMHUYECKOTO  SKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX PEAKLUUN U (hopmyaupoeams BbIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

14)  cgopmuposanHocmvb  YyMeHUUl — KpUMUYECKU  AHAIUZUPO8AMb  XUMHUYECKYIO
uH}OopMaIIo, Moay4aeMyro U3 pasHbix ucTounukoB (CMU, UaTepuer u ap );

15)  cgopmuposanHocmv  yMeHull  coOn0amsb  Npasuia JKOJIOTHYE-  CKHU
1[eJIeCO00Pa3HOr0 MOBENCHUs B OBITY U TPYIOBOU IEATENLHOCTH B LIENSAX COXPAHEHMsSI CBOETO
3/10pOBbs U OKPY’KaIOLIEH NPUPOTHON Cpeibl; 0co3HA8ams ONACHOCTh BO3JEHCTBUS HA KUBBIC
OpraHU3MBbl ONpEACNEHHBIX OPraHMYeCKHX BEIIEeCTB, MOHUMAas cmbica mokasartens [I/IK,
NOACHAMb HA NIPUMEPaxX CIOCOObl YMEHBIIEHUS U MPEJAOTBPAILEHUS UX BPEIHOTO BO3- IEHCTBUS
Ha OpPTraHU3M YeJIOBEKa;

16)  nmus OoOy4aromMXCsi C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBS: yMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
SIBIICHHI;

17) Ui CNENbIX U cIa0OBUASIIUX OOYYAIOIIUXCS: YMEHHUE HCIIOJIb30BaTh pelabedHO
TOYEYHYIO cucteMy o0o3HaueHui JI bpaitns 11 3anucu XuMuueckux Gopmyia

11 KJIACC

[IpeamerHsie pe3ynbTarhl OCBOCHMSI Kypca «OOIIas M HeopraHWYecKas XUMUS»
OTPAXKAIOT:

1) cpopmuposannocms ~ npeocmasneHui: 0  XUMHUYECKOM  COCTaBJISIOIIEH

€CTECTBEHHO-HAYYHON KapTHHBl MHUpPA, pOJIM XHMHUHU B MO3HAHWU SIBICHHUH TPUPOJIBI, B
(GOpMUPOBAHUM  MBIIUIEHUS M KYJIbTYPbl JINYHOCTH, €€ (YHKIMOHAJIBHONH TIPaMOTHOCTH,
HEOO0XOIMMOM /7Sl pellIeHUs] IPAaKTUYEeCKUX 33a]a4 U KOJOTMUECKH 0OOCHOBAHHOTI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO M IPUPOJHOH CpELIE;

2) enaoenue CUCTEMON XUMHUYECKHUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYSCKHH 3JIEMEHT, aToM, M30TOM, S-, P-, d-3JIEKTpOHHBIC
opbutanu  aTOMOB, HMOH, MOJIEKYJA, MOJIb, MOJSIpHBIH  O0BEM,  BaJEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCJIEHMS, XHMMHUYEcKas CBs3b (KOBaJE€HTHas, HMOHHaf,
METAJIJIMYECKAsl, BOJOPOJAHAsA), KPUCTAIUIMYECKAs pEHETKa, THUMBl XUMHUYECKHX peakLui,
pacTBOp, AJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLMUALUS, OKHUCIHUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHUYECKON PEAKIMH, XUMUYECKOE PABHOBECHUE; TEOPUU U 3aKOHBI
(Teopus >IEKTPOIUTHUECKOHN Iuccoluanuu, nepuonunyeckuit 3akon JI U MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMsI U IPEBPAILEHUs YHEPIMM MPU XUMHUYECKHX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHMH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKallMe B OCHOBE IIOHMMAHHUA TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(haKTOJIOrMUECKUE CBEACHUS O CBOMCTBAaX, COCTABE, MOJIYYEHUU U OE€30IIaCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKA,;

3) cpopmuposannocmes  yMenull  6blA6AAmb XapaKTEpHbIE IPU3HAKU IIOHATHH,
ycmanaenueams UX B3aUMOCBA3b, UCHONIb306aMb COOTBETCTBYIOIIME IMOHATHA NPU ONHCAHUH
HEOpraHM- YECKUX BEUIECTB U UX MPEBpallleHUM;

4) cOpMUPOBAHHOCMb  YMEHUL  UCNONIb306amMb XUMUYECKYI0 CHMBOJIHUKY JUIS
cocTaBlieHUs] (GOpMyN BEIIECTB U YypaBHEHUN XMMHYECKUX peaKUuid; CHCTEMaTHYECKYIO
HoMmeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTAEIbHBIX HEOPraHMUYECKHUX BEIIECTB
(yrapHslii ra3, yriekucibli ra3, aMMHaK, raméHasl U3BecTb, HeraléHas U3BecThb, MUThEBas COJa,
UPUT U JIp );



5) chopmuposannocms ymeHull onpeoenims BAJCHTHOCTb U CTEHNEHb OKHUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAMHEHHAX PAa3IMYHOIO COCTaBa; BHJ XMMHYECKOH CBS3U
(koBaneHTHAsI, MOHHAsI, METAJUIMYECKasi, BOJOPOHAs) B COCAMHCHUSX; THII KPUCTAJUTUMICCKON
PELIETKN KOHKPETHOI'O BEIlleCTBa (aATOMHAas!, MOJIEKYJIIpHasi, HIOHHAsA, METAJUINYECKas); XapaKTep
Cpellbl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX COEIMHEHU;

6) cpopmuposannocmes  ymeHuu YCMaHaeIueamo IIPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K ONPEACIEHHOMY KIACCY/TpPYIIE COCAMHEHUN
(mpocThle BEIEeCTBA — META/UIbl M HEMETAJUIbl, OKCHJbl, OCHOBaHMS, KUCIOTHI, aM()OTEepHbIE
TUAPOKCHIBI, COJIN);

7) cpopmuposannocme ymeHull packpbiéams CMbICI NepHoAuUYeckoro 3akoHa J| U
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKLINY;

8) chopmuposaHHocms yMeHUll Xapakmepu3oeams 3IEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuoanueckoil cucreMbl XuMu4eckux neMenTos [ U
MeHze- neeBa, UCHONB3Ys TOHATHUS «S-, P-, d-3JCKTPOHHBIC OPOUTAIMY», «IHEPreTUYCCKUEC
YPOBHMY»; 00BACHAMb 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XMMHUYECKHMX 3JIEMEHTOB M HX
COCIMHEHUH 10 nepuojam u rpynnam [lepuoandeckoil cuctemMsl XUMHAYECKHX dnemMeHToB [ U
Menpaeneena;

9) cpopmuposannocmes  YMEHUll  Xapaxkmepuzoéamb (onucvieams)  obuHe
XMMHUYECKHE CBOMCTBA HEOPraHMYECKMX BELIECTB pa3- JMYHBIX KIACCOB; nOOMEEp’cOamy
CYILIECTBOBAaHME T'€HETUYECKOW CBSI3U MEXAY HEOPraHM4EeCKHMMM BEIIECTBAMU C IOMOILBIO
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

10)  cgpopmuposannocmv ymeHus — KIACCUPUYUPOBamMb  XUMUYECKUE PEAKIHH I10
pasIMYHBIM MpHU3HAKaM (YMCIYy M COCTaBy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQeKTy
peakuuy, HU3MEHEHMIO CTENEHEM OKHUCIEHHS DIIEMEHTOB, OOpPaTUMOCTH pEaKLUH, Y4acTHIO
KaTaJln3aropa);

11)  cgopmuposannocmv ymeHuil COCmMaeIAms YPABHEHUS PEAKLUN pa3IHYHBIX
THUIIOB; MTOJIHbIE Y COKPAILIEHHbIE YPABHEHUS peaKLuii HOHHOTO 0OMEHa, yYUThIBas yCIOBUS, PU
KOTOPBIX 3T PEaKUU YT JO KOHLA;

12)  c¢opmuposanHocmv  yMeHuil — npogooums  PEAKUUH,  MOATBEPKAAIOIINE
KaYeCTBEHHBIN COCTAB PA3JIMYHBIX HEOPraHMYECKHUX BEILIECTB; PACHO3HABAMb ONBITHBIM MyTEM
VOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;

13)  cgopmuposannocmv  ymeHui  packpvléamsv — CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pPEAKLUUN MOCPEICTBOM COCTaBjle- HHUS AJIEKTPOHHOro OajlaHca 3TUX
pEeaKIuii;

14)  cgopmuposannocms ymeHuii 00BACHAMbL 3aBUCUMOCTb CKOPOCTH XHMHYECKOM
peakuMyu OT pa3Iu4HbIX (DAKTOPOB; XapaKTep CMEUICHHs XUMHUYECKOIO paBHOBECUS B
3aBHCUMOCTH OT BHelIHero Bo3aencTBus (nmpunuun Jle [lartense);

15)  cgopmuposanHocmv  yMeHull — Xapakmepu3oeams — XUMHYECKHE IPOLECCHI,
JEeKalMe B OCHOBE IPOMBILIUIEHHOTO IIOJIYYE€HHS CEPHOM KHUCIIOTBl, aMMHaKa, a TaKke
c(OpMUPOBAHHOCTh TMPEACTAaBIEHUH 00 OOHIMX HAyYHBIX NPHUHLUIAX U SKOJIOTHUYECKHUX
npobaeMax XUMHUECKOTo MTPOU3BO/ICTBA;

16)  c¢opmuposannocmv ymenuti NpPo8OOUMb BBIUUCIEHUS C HUCIOJIb30BaHUEM
NOHATUS «MaccoBasi JOJs BelIeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B NpuU
XUMHUYECKHX PEaKIMsAX, Macchl BellecTBa WU O0BbEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMHM BEIIECTB, TEIJIOBOTO
sd¢dekTa peakuu Ha OCHOBE 3aKOHOB COXpaHEHMs MacChl BEIIECTB, MpEBpallleHus u
COXPaHEHHUsI SHEPTUH;

17)  cgopmuposannocmv ymenuu cobao0amv npasua TONb30BAHUS XUMHUYECKOU
nocy1oil M J1abopaTopHbIM 000pyIOBaHMEM, a TaKXKe MpaBUiia OOpalleHUsl C BEIIeCTBAMH B
COOTBETCTBUM C HHCTPYKLIUSAMHU I10 BBIIIOJHEHUIO JTJA0OPATOPHBIX XUMUYECKUX OIBITOB;

18)  cpopmuposannocmv  yMeHuu  NAGHUPOBAMb U  GbINOJHAMbL  XUMUYECKUil



AKCIEPUMEHT (pa3IoKEHUE MEPOKCHIAa BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpeieiieHue
Cpelbl PacTBOPOB BELIECTB C MOMOLIbI0 YHUBEPCAJIBHOTO HWHIMKATOPA, BIMSIHHUE DPA3IHYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOH peakIuH, pe- aKUMd HOHHOrOo OOMEHa, KadyeCTBEHHBIC
peakuuu Ha cyiabdar-, KapOOHAT- U XJOPHUI-aHUOHBI, HAa KaTHOH AaMMOHMS; pelleHHUe
IKCIEPUMEHTAIbHBIX 337auy 1o TemMaM «Meramis» u «Hemeramnsl») B COOTBETCTBUHM C
IpaBUIAMU TEXHUKU O€30IaCHOCTH IpU OOpaIlleHUH C BELIECTBAMU U J1a0OpaTOPHBIM
000pyIOBaHUEM, HPeOCmAsIAmb PE3yabTaThl XUMHUYECKOTO 3KCIIepUMEHTa B (hopme 3amucu
YPaBHEHMH COOTBETCTBYIOUIMX pEAKUMH U ¢opmynupoeams BBIBOJbl Ha OCHOBE 3THUX
pe3ybTaTOB;

19)  cgopmuposannocmv  yMeHull  KpUMuUYecKu  aHAIu3Uposamsv — XUMHUYECKYIO
UHOPMALKIO, TIOTY4aeMyIo U3 pa3HbIX ucTOYHUKOB (CMU, MuTepHeT u 1p );

20)  cgpopmuposannocmsb  ymeHuni  cobno0amev  NpPasud JKOJIOTHYECKU
11€J1€C000Pa3HOro MOBENEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIENSAX COXPAHEHMsI CBOETO
3I0pPOBbsl U OKPYXKAIOIIEH IPUPOJHON CPEIbl; OCO3HABATH ONACHOCTH BO3ACHCTBHS Ha JKUBBIC
OpraHu3Mbl ONPENEIEHHBIX BeEIIECTB, INOHMUMAas cMbicn nokasarens 1K, noacuams Ha
pUMepax CrocoObl YMEHBIIEHUS U NMPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BEKa;

21)  pang oOyyaroIMXCsl € OrPAaHWYEHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS: yMEHHE
IPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX I103HAHUS BEIIECTB M XMMHMUYECKHUX
SIBJICHUIA;

22)  Aus ClenblX W cIaboBUAALIMX OOYYAIONIMXCS: YMEHHE HCIOJBb30BAaTh penbedHO
TOUYCUHYIO cucTeMy 000o3HaueHuit JI bpaiins muis 3anucu xumuyeckux Gopmy

Conep:xxanue yueOHOro npeamera « XuMmsi»
10 KJIACC. OPTAHNYECKAA XUMUA

TeopeTnueckne OCHOBBI OPraHN4ECKOW XUMHUH

[Ipenmer oprannveckoil XUMUHU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUYECHUE B MOJyUYEHUU
HOBBIX BEILECTB U MaTepuayioB Teopus cTpoeHus opraHuueckux coequHeHuiit A M byrtneposa,
e€ ocHoBHble mHoOJOXKeHUs CTpyKTypHble (OpPMYNIbl OpPraHUYECKUX BelecTB [omororus,
n3oMepust XUMHAYECKas CBSA3b B OPraHUYECKUX COCIMHEHUAX — OAMHAPHBIE U KPaTHBIE CBSI3U

[IpencraBnenne o  kinaccudukanmuu  opraHMYeckux  BemectB  Homenkmarypa
OpPraHMYeCKHUX COEIMHEHHHM (CHUcTeMaTHyecKas) W TpHUBHMAJbHbIE Ha3BaHUS BaXKHEHUIIMX
IpeJICTaBUTENIeN KJIaCCOB OPraHUYECKHUX BEIIECTB

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUS BEUIECTB M MX NPEBPALICHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHMYEeCKUX BEILIECTB MU MaTepHajaMH Ha UX OCHOBE; MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB; HAOMIOJEHHE U ONHMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB IO
MPEBPALEHUIO OPTaHUYECKUX BEILLECTB MPU HarpeBaHUU (IJ1aBjie- HUe, 00YIJIMBaHUE U TOPEHUE)

VYri1eBo10poasl

ATnKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKMU psan MeTaH W 3TaH — mpocTernme
NPEJCTaBUTENIN aJKAaHOB: (U3MYECKHEe M XH- MHYECKUE CBOICTBa (peakiuH 3aMelleHus H
TOpEeHUs ), HaXOXACHUE B IPUPOJIE, TIOTyUeHHE U TPUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH Pl DTUJIEH U IPONMIEH — MPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe U XUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMS,
raJIOT€HUPOBAHMUS, THIPATalluH, OKUCIIEHUS U MOJIMMEPHU3aLliN ), IOJIyY€HUE U IPUMEHEHUE

Ankanuensl byramuen-1,3 u metwnOyranuen-1,3: cTpoeHne, BaKHEUIINE XUMHUUYECKUE
cBo¥icTBa (peakuus noauMepusanun) [lonyueHne CHHTETHYECKOTO KayuyKa U pe3uHbI

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMYECKUH psag AleTuieH —
IPOCTEUIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHUE U XUMUYECKHE CBOICTBA
(peakuuu TUIpUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATALIH, TOPEHHS ), TOJTy4YE€HUE U IPUMEHEHHE

Apenbl benson: coctaB, crpoeHue, (U3MUECKHE W XHUMHUYECKUE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHMUS. W HUTPOBAaHMs), TOJy4EHHE U HIpuMeHeHue Tonyon. cocmas, cmpoenue,
Quszuueckue u xumuieckue c8OUCMBa (Peakyuu 2aio02eHUuposanus U HUMpPOBAHU)NOIYUeHue U
npumenenue TOKCUYHOCTH apEHOB I'enernueckass CBA3b MEXAYy YIJIIEBOIOPOAAMH,




NPUHAAISKANIMMI K Pa3IHYHBIM KJaccaMm

[Ipupoansie ncTouHUKH yriieBofopoaoB [IpupoaHbiil ra3 U monyTHble He(TAHbIE Ta3bl
Hedts m e mnpoucxoxnenne CrnocoObl mepepabOTKH HEPTH: IEPEeroHKa, KPEKUHT
(TepMuueckuii, katranuTuueckuii), nuponu3 [Ipoaykrel nepepaboTku HedTH, UX NPUMEHEHUE B
NPOMBIIIJICHHOCTH U B ObITy KaMeHHBIN yroyb U IpOAyKTHI €ro nepepadoTKu

OKCIepUMEHTANIbHBIC METObl U3YYEHHUs BEUIECTB M MX MPEBPAIICHU: 03HAKOMJICHHE C
o0pa3iaMu miIacTMacc, KaydyKoB U pe3uHsbl; Kojutekuuu «HedpTb» u «YTomb»; MoaenupoBanue
MOJIEKYJI YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOAHBIX; IPOBEACHUE MPAKTUUYECKONH pPalOTHI:
IIOJIyYEHUE 3TUJIEHA U N3YYEHUE €TI0 CBOWCTB

Pacuémmnuie 3a0auu

Bbruuciienuss mo ypaBHEHHMIO XUMHUECKOW peakuuu (maccel, 00bEMa, KOJIMYeCcTBa
HCXOJHOIO BEIIeCTBA HJIM MPOAYKTAa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIMH)

Kucnoponcoaep:xaiiue opraHn4eckue COeAMHEHUS

[IpenensHble OJHOATOMHBIE CHHPTHI METAaHOA WM AITAHON: CTPOCHHE, (pHU3MUecKue u
XUMHYECKHE CBOWCTBA (peakiMu C aKTUBHBIMU METaJlJIaMH, TajoreHOBOJOPOJaMH, TOPEHHE),
IIpuMeHeHne BoaopoaHble CBA3M MEXAY MOJIEKyJaMu cnuproB JlelictBue MeTaHoJa U
3TaHOJIa Ha OPraHU3M YeJOBeKa

MHoroatroMHble CIUPTHl DTUIEHIJIMKONb M TIULEPUH: CTPOEHHE, (pU3Mueckue U
XUMHYECKHE CBOMCTBA (B3aUMOACHCTBUE CO IIETOYHBIMU METaNIaMH, Ka4eCTBEHHAsI peaKklus Ha
MHOIOaTOMHBIE CIUPTHI) JlelicTBue Ha opraHu3Mm uenoBeka IlpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS

@deHoJI: CTPOCHUE MOJIEKYJbl, (PU3WUecKre M XUMHUYECKHE CBONCTBa TOKCHUYHOCTH
¢denona [Ipumenenne geHona

Anpnerunpl U kemoHvl DOpMaNbAETHI, alETANBACTHI CTPOSHUE, (QHU3UYECKUEe U
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS W BOCCTAaHOBJIECHHS, KaueCTBEHHBIE DPEaKIIMN),
MOJIy4Y€HUE U IPUMEHEHHE

Ayemon: cmpoenue, Quzuueckue u Xumuyeckue ceolcmea (peakyuu OKUCIeHUs U
soccmanognenust), noaydenue u npumenenue (OTHOOCHOBHBIE TNIpeNiEbHbBIE KapOOHOBBIE
KUCIOTHl MypaBbUHAs U YKCYCHasl KUCIIOTBI: CTPOEHHE, (PU3NYECKHE U XUMHUECKHUE

Kypcusom B TekcTe BbIIETICHBI 3JIEMEHTHI COJEpKaHUs yueOHOro MaTepuasna, KOTopble
M3Y4alOTCsl B 03HAKOMUTEIIBHOM IUIAHE M HE BKJIIOYAIOTCSA B COCTaB IPEAMETHBIX PE3YNIbTaTOB
ocBoerusi OOIl COO na 6a30BOM YpOBHE CBOWCTBa (CBOMCTBa, OOIIHME JJIS Kiacca KHUCIOT,
peakuus 3TepuduKanum), nojaydeHue u npuMeHeHne CreapuHOBas M OJEHHOBAs KHUCIOTHI KaK
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCIOT Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBUE

CrnoxHble 3pUpPHl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT ['MApOIU3 CIIOXKHBIX 3QUPOB
Kups! 'maponus xxupos [Ipumenenue xupos buonoruueckas posib )KUpOB

VYrieBonbl: cocTaB, KiacCH(pUKAIKS YIIIEBOIOB (MOHO-, M- U TIOJMcaxapuasl) [ moko3a
— MPOCTEHUIINIA MOHOCAXapua: 0OCOOEH- HOCTH CTPOCHHUS MOJIEKYJIbl, PU3NUECKUE U XUMUYECKHE
cBoiictBa (B3aumoneictBue ¢ ruapokcuaoM Menu(ll), oxucieHne amMMHauHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXEHHE TIJIOKO3bl), HaXOXAEHUWE B MPUPOJE,
pUMeHeHue, buonoruueckas poiab @otocunres @pykTo3a Kak U30MEpP TITFOKO3bI

Caxapoza — npedcmasumens Oucaxapuoos, 2uOpou3, HAXOHCOeHUe 8 Npupooe u
npumeHeHue

Kpaxman u nemnronosa kak nNpupoAsbsie noanMepsl CTpoeHHe KpaxMana M LEJII0I03bI
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PeaKkiusi C HOJ0M)

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BEUIECTB M MX NPEBPAIICHUN: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, KayeCTBEHHbIE
pEaKkIuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHE dTaHoia okcuaoMm wmenu(Il)), MHOroaTOMHBIX
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpoxcumom wmenu(ll), B3aumoneiicTBue




KpaxMajia C HOJOM); IpPOBEACHUE IPAKTUYECKOH pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI

Pacuémmnuwie 3a0auu

Bbluuciienuss mo ypaBHEHMIO XUMMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOAYKTOB PEAKLIUN)

A3oTcozepkalue OpraHn4ecKue COeAMHEHUS

Amunol. Memunamun u aHUIUH: CcOcmas, cmpoenue, @uauyeckue U Xumudeckue
ceoticmea (copenue, s3aumooeiicmaue ¢ 000U U KUCTOMAMU)

AMHUHOKHCIOTBI Kak aMQoTepHble oOpraHudyeckue coeauHeHuss Dusnueckue u
XUMHYECKHE CBOMCTBA AMHUHOKHUCIOT (Ha IpuUMepe IVIMLKHA) buosornyeckoe 3HaueHUE
aMuHOKHUCIIOT [lenTus

benku xak npupojHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus IlepBuuHas, BropuyHas u
TpeTUYHasi CTPyKTypa OenkoB XHMHYECKHE CBOHCTBA OEIKOB: TUAPOJIM3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKU

OKcliepUMEeHTaIbHbIE METOJIbl U3YYEHMsI BEUIECTB U MX NpEeBpallleHUi: HaOlroJeHue u
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypauus OEJIKOB IpU HarpeBaHUU, IBETHBIE
peakiuu OeJIKOB

BBICOKOMOJIEKYIIApHBIE COCITMHEHUS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COECOUHEHWI: MOHOMED, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMU, CpedHss MoJjeKyispHas macca OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIUMEPU3ALINS U NIOJIU- KOHIEH AL

IInacmmaccor  (norusmunen,  NOAUNPONUNEH,  NONUSUHUTXIOPUO, NOJUCIUDOT).
Hamypanonvui u cunmemuueckue Kayuyku (06ymaoueHoulii, X10ponpeHosblll U U30NpeHOBbll).
Bonokna: mamypanvuvie (xnonox, wiepcmo, WiénK), UCKYCCMEEHHble (Ayemamuoe G0J0KHO,
8UCK03a), cunmemuyieckue (Kanpou u J1aecam,).

OKClepUMEHTAIbHBIE METO/Ibl M3YUEHUS BEIIECTB M UX NPEBPAIICHUN: 03HAKOMJIEHHE C
00pa3iaMu IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB

11 KJIACC. OBIIIAA 1 HEOPTAHUYECKAS XUMUA

Teopernyeckne OCHOBBI XUMHUH

Xumuyeckuil snemMeHT AToM Sapo  aroma, UM30TONbBI  JJEKTpPOHHas 000J0YKa
DHepreTUueckue YpPOBHH, MOAYPOBHH ATOMHbBIE OpOHTay, S-, P-, d-31eMeHThl OCOOCHHOCTH
pacnpeneseHns JIEKTPOHOB MO OpOUTaIsIM B aroMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB
OJeKTpoHHas KOH(UTYpalus aTOMOB

[Tepuonnueckuii 3akoH u Ilepuogumueckas cucrteMa XUMUYECKHX 3yemeHToB [ U
MenneneeBa CBsa3p mnepuoanyeckoro 3akoHa u Ilepuoamdeckold CHCTEMBI XMMHMUYECKHX
anemenToB J[ M MeHnzeneeBa ¢ COBpPEMEHHOH TeopHel CTpPOEHHUs aTOMOB 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BELIECTB
10 TPYIIIAM M IeproaaM 3HaUYEHHE MTEPUOIUYECKOr0 3aKOHA B Pa3BUTUU HAYKH

CrpoeHne BemecTBa XHMMHYECKass CBSI3b BuHIbl XMMHMUYECKOH CBSA3M (KOBAJEHTHAs
HEemnoJisipHasl W TOJspHas, MOHHAsA, MeTajaudeckas) MexaHU3Mbl 00pa30BaHUs KOBAaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHbI) Bomoponnas cBa3p BaneHTHOCTH
DNeKTpoOTpHULATENbHOCT CTeneHbp OKucaeHus: FoHbI: KAaTHOHBI 1 AaHUOHBI

BemectBa MONEKYISIPHOTO 1 HEMOJIEKYJIIPHOIO CTPOEHHUsI 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA THMbl KPUCTAUIMYECKUX PEMIETOK 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU

[TonsTre 0 gucnepcHsIX cucreMax VICTUHHBIE M KOJUIOMIHBIE pacTBOPBI MaccoBast 10
BEIIECTBA B pacTBOPE

Knaccudpukanus Heopranuuyeckux coeauHeHud HomeHkiaTypa HeOpraHM4ecKHX
BeulecTB ['eHeTnueckass CBSA3b HEOPraHMYECKHX BEIIECTB, NPUHAIEKAIIUX K Pa3IndHBIM
KJ1accam

Xumnueckas peakuusi Kraccudukanus XUMHUECKHX peakIUil B HEOPraHMYECKOW U




OpraHWYECKOM XUMHUU 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUs U MpEeBpalCHUs
SHEPI'UH NPU XUMUYECKUX PEAKIUAX

CkopocTh peaknuu, €€ 3aBHCUMOCTh OT PasziaHuHBIX (pakTopoB OOpaTumble peakiuu
Xumnueckoe paBHOBecre MakTOpbl, BIMAIOIIME HA COCTOSHHUE XUMHUYECKOIO PaBHOBECHUS
ITpunnun Jlellla-Tense

OnexTponutuyeckas aucconuanus CuiabHble U ciiadble AeKTposiuThl Cpena BOJHBIX
pPacTBOPOB BELIECTB: KHCIas, HEUTpanbHas, 1ienouHas [lowsamue o 8000pooHOM noxazamese
(pH) pacmeopa. Peakiiun noHHOro ooMeHa [ Uopoiu3 Heop2aHUYECKUX U OP2AHUYECKUX 6EUeCmE

OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakuuu [lonamue 00 31eKkmpoause pacniasos u
pacmeopos coneli. Ilpumenenue s1ekmponusa

OKCIEPUMEHTAIbHBIC METOJbI U3YYEHHUSI BEIIECTB M WX MPEBPAIICHUN: JEMOHCTpPALIUS
tabmun «llepuonuyeckas cucrema xumuueckux snemeHToB [ W MenneneeBa»; uzydeHue
MoOJieJIeld KPUCTAJUTMYECKUX PEIIETOK; HAOJII0JeHHEe U ONHCaHUE JIEMOHCTPAlMOHHBIX W
71a00paTOPHBIX OMBITOB (pa3ioXKeHHe MEepOKCHIa BOAOPOJa B MPUCYTCTBUM  KaTaluu3aTopa,
ONpEAEIIEHUE CpPEeAbl PACTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAITBHOIO HHAUKATOPA, PEAKLIIUN
MOHHOTO OOMEHa); MPOBEACHHUE MPAKTUUYECKOW paldoThl «BrusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIU»

Pacuémmnule 3a0auu

Pacuérel Mo ypaBHEHUSM XUMHUYECKMX PEaKUUid, B TOM YHUCIE TEPMOXHUMHUUECKHE
pacy€Tbl, pacu€Thl C UCIOJIb30BAHUEM MOHATHUS

«MaccoBasi A0JI BEUIECTBAY

Paznen 2. Heopranuueckasi Xumus

Hemeramnsr [lonoxxenne HemeramioB B Ilepuoaudeckoil cuUCTEME XUMHUYECKHX
anemenTtoB JI WM MeHneneeBa M OCOOCHHOCTH CTpOEHUsS aroMoB Du3MYECKHE CBOWCTBA
HEMETAJUIOB AJUTOTPONHS HEMETAUIOB (Ha MpUMEpe KHCIopona, cepwl, ¢ocdopa u yrieposa)
XUMHYECKHE CBOMCTBA BAKHEHIIIMX HEMETANIOB (TaJOreHoB, cephl, a3oTa, Gocdopa, yriepoaa
U KPEeMHUs]) U UX COCIUHEHUU (OKCHUIOB, KHUCIOPOACOJEPKAMUX KHUCIOT, BOJOPOIHBIX
COETUHEHUH)

[IppuMeHeHne BaKHEMIIMX HEMETAUIOB M uX coeauHeHud Metamsl [lonoxenue
meTansioB B [leproauueckoii cucreme xumudeckux snemeHToB [I U MenneneeBa OcoOGeHHOCTH
CTPOCHHUSI AJIEKTPOHHBIX 000J0UeK aTOMOB MeTaiioB OOmue (pu3nueckrue CBOWCTBA METAJNIOB
CmuaBbl METaUIOB DIEKTPOXUMUYECKHUU psAJl HAPSHKEHUH METAIIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHUM, KaJMid, KaJblMi, MarHuw,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U KX COCTUHEHHH .

O6mme cnocoOwl monyueHust MetaiioB Memannypeus Kopposus memannos. Cnocoowi
3awumul om Koppo3uu. IIpuMeHeHne MEeTalIOB B OBITY U TEXHUKE

OKCIEPUMEHTAIbHBIC METOJIbl HM3YYEHMsI BEIIEeCTB M WX MPEBPAlICHUN: HU3YUCHHUE
KOJUIEKIIMA «MeTaJulbl U CIUIaBb», 00pa3lloB HEMETAJUIOB;, pEIICHHE  AKCIEePUMEHTAIBHBIX
3a/1ad4; HaOJNIOZICHWE W ONHCaHWE JCMOHCTPAllMOHHBIX U JTAOOPATOPHBIX  OIBITOB
(B3auMoJIeliCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IENoYeil, KaueCTBEHHBIC
pEeaKIK Ha KAaTHOHBI METAJLIOB)

Pacuémmnuwie 3a0auu

Pacuéter macchel BemecTBa WM 00bEMa Ta30B IO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Uiu O00BEMY OJHOTO M3 Y4YacTBYIONIMX B PEaKIMU BEIIECTB; pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET MIPUMECH

XUMHS U KU3Hb

Ponrr xummm B oOeCHEeYeHHMHM DKOJIOTHYECKOW, HSHEPreTHUYECKOW W  THUIIEBOM
0e30MacHOCTH, pa3BUTUU MenulUHBI [loHATHE O HAyYHBIX METOAaX MO3HAHHS BEIIECTB U
XUMUYECKHUX PeaKni

[IpencraBnennst 00 OOMMX HAYYHBIX TMPUHIUIAX [POMBIILICHHOTO TTOTYYCHHS
Ba)KHEUIIINX BEIIECTB

UenoBek B MHUpE BEHIECTB M MaTEPHUANIOB: Ba)KHEHIIIME CTPOMUTENIbHBIE MaTepUabl,




KOHCTPYKLIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO, KEpaMUKa, MaTepHaibl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHallbl, OPraHMUECKUE U MUHEPAJIbHBIE YI00pEeHUs

XuMHS ¥ 370pOBbE 4YEJIOBEKA: MPAaBWIA HCIIOJIB30BAaHUs JIEKAPCTBEHHBIX IIPENApPaTOB;
npaBuiia 6€30MacHOI0 MCII0JIb30BaHMsI ITPENnapaToB ObITOBON XUMUH B TIOBCETHEBHOM JKU3HU

TemaTnueckoe IIaHuPOBAHUE

Ne i/ ‘ HaumeHoBaHue pa3iesioB U TeEM IPOrpaMMbl | KomnuuectBo yacos
10 xmacc

1 TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHUU 4

2 YrieBoaopoib 12

3 Kucnopoaconepsxaiiyue opraHMi4ecKue COeTMHEHUS 12

4 A3oTcoieprKalliie OpraHnyecKue CoeAMHEHUs 3

5 BrIcOKOMONIEKYIISIpHBIE COEITMHEHUS 3
HUTOTO

1 TeopeTnyeckre OCHOBbI XUMUU 13

1.1 Ctpoenne aromoB. Ilepuoguueckuit 3aKkoH U 4

[Tepuonnueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB /JI.
. Menneneena

1.2 Crtpoenue BeniecTBa. MHOrooOpasue BEIIeCTB 4
1.3 | Xumuueckue peaxiuu 5
2 Heopranuueckast xumust 16
2.1 Hewmertannbr 8
2.2 MerTanibl 9
3 XUMHS U )KU3HD 4

HUTOTO

JeITEJILHOCTD YYMTeJIs € y4eTOM padoyeil MporpaMMbl BOCIIUTAHUSA
yCTaHaBJIMBaTh JOBEPUTEIbHBIX OTHOLICHUN MEXIY OOY4alOLMMHCS, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHATHIO OOydalomMMHUCA TpeOOBaHMW UM MpPoCchO MEAaroruvyeckoro
pabOTHUKA, MIPUBJIEUEHUIO UX BHUMaHUS K 00Cy)XJIaeMoil Ha ypoke HH(OpMaluu, aKTUBU3AIUN
UX [T03HABaTENIbHOM 1€ATENbHOCTH;

noOyxJeHre 0o0yJaromuxcs coONroaTh Ha ypoKe OOLIEIPUHSATHIE HOPMbI IOBEACHUS,
npaBwia OOLIEHUS CO CTApIIMMM ([I€JarorM4ecKuMu paOOTHMKaMH) U CBEPCTHUKAMU
(oOyyaromuMucs), MPUHIMIIBI YU€OHOM TUCIMITIIMHBI U CaMOOPTraHU3alH;

MIpUBJIEYCHNE BHUMAaHUs 00y4arOUINXCs K IEHHOCTHOMY acleKTy M3ydaeMblX Ha ypoKax
SIBJICHUH, OpraHu3alus uxX paboThl C MOJy4aeMoil Ha ypoKe COlMaIbHO 3HAYMMOHN HH(popMarren
— WHULHUHUPOBAHUE €€ OOCYXKIEHMs, BbICKa3bIBaHMsI OOYy4alOUIMMKCS CBOEr0 MHEHUS 10 €€
MIOBOJLY, BBIPAOOTKH CBOETO K HEH OTHOILLIEHMS;

HCIOJIb30BaHUE BOCIHUTATEIbHBIX BO3MOXKHOCTEHN cofiepKaHMs y4eOHOTO MpeaMeTa yepes
JIEMOHCTpAIMIO  00y4aroluMCsl TMPUMEPOB  OTBETCTBEHHOIO, TPaXJIAHCKOTO IOBEJCHHUS,
MIPOSIBIICHUSI YEIOBEKOTIOOMST M TOOPOCEPACUHOCTH, Yepe3 MOoJ00pP COOTBETCTBYIOIIUX TEKCTOB
JUISL YTE€HUS, 3a]1a4 JUTsl pelleHHs, TpOOIeMHBIX CUTYalluid /s 00CYKICHUS B KJ1acce;

MPUMEHEHHE Ha YypPOKe MHTEPAaKTUBHBIX (QopM paboThl ¢  0OydYaroIMMUCH:
UHTEJUIEKTYalIbHBIX WIP, CTHUMY/IMPYIOUIMX II03HABaTEIbHYI0 MOTHBALMIO OOYYaroUIUXCs;
JTUAAKTUUECKOTo TeaTpa, IJe MOJIy4YeHHbIe Ha YpOKe 3HaHHUS OOBITPBIBAIOTCS B TeaTpajbHBIX
MIOCTAHOBKAX; JMCKYCCHH, KOTOpBIE JMAlOT OOYYaloUIMMCS BO3MOXHOCTh HPUOOPECTH OIIBIT
BE/ICHUS] KOHCTPYKTHBHOIO JIMAJIOTa; IPyNIoOBOM pabOThl MM paboOThl B Mapax, KOTOPHIE ydyar
00yJaroIMXCsl KOMaHAHOHN paboTe U B3aUMOACHCTBHIO C APYTMMHU O0YHAIOIUMHUCS;

BKJIIOYEHUE B YPOK WUIPOBBIX MPOLEAYP, KOTOPbIE MOMOIAalOT MOAAEPKaTh MOTHBALIHUIO




00Yy4arOLIMXCs K MOJTYYECHHUIO 3HAHUH, HATXUBAHUIO MO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHUH
B KJIacce, IIOMOTAIOT YCTAaHOBJICHHUIO JOOPOXKENIaTeIbHON aTMoc(ephl BO BPEMS YPOKa;

opranuzanys medcTBa MOTHBHPOBAHHBIX M SPYAMPOBAHHBIX OOYYAIOIIMXCA HAA HX
HEYCIICBAIONIIMMHU OJHOKJIACCHUKAMH, JAIOIIEro OOYydYaroIIMMCs COIMAIbHO 3HAYMMBIA OIIBIT
COTPYAHUYECTBA U B3aUMHOM TTOMOIIIHN;

MHULUMPOBAHUE M TOMAEP)KKA HCCIEIOBATEIbCKON JESATEIbHOCTH OOYyYaromuxcsi B
paMKax pealn3alud UMU WHIUBUAYAIbHBIX W TPYMIIIOBBIX HCCIEJOBATEIBCKUX MPOEKTOB, UTO
nacT  OOydaromuMmcss BO3MOXKHOCTh —NPHOOPECTH HABBIK  CAMOCTOSITEIIBHOTO — PELICHUS
TEOPETUYECKON MPOOIeMbl, HABBIK T€HEPUPOBaHUS M O(POpMIIEHUSI COOCTBEHHBIX HJICH, HABBIK
YBOXHUTEIPHOTO OTHOWICHUS K YYXHM HUAesM, OQOpPMIEHHBIM B paloTax Apyrux
UCCIIeIoBaTeIel, HaBbIK MYOJMYHOTO BBICTYIUICHUS MEpe] ayluTOpHEl, apryMEHTUPOBAHHS U
OTCTAaWBaHMS CBOCH TOUKU 3PEHHUSL.
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