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I[VNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOIT'PAMMBI 10 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimwBaeT TPeOOBaHHUS K pPE3ysbTaTaM OCBOCHHS OOYYarOIIUMHUCS
IporpaMM cpeaHero oouiero o0pa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboTKU IJIaHUPYEMbIX pPE3YyJIbTaTOB OCBOCHHS
MPOrpaMM CpeHEro 00I1ero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeaAMeTa «XHUMHUS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHHA
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaXKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JAESITEIBHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH LEJIOCTHOW CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJU4HMe TPABOCO3HAHUSA HKOJOTUYECKONW KYJIBbTYpPhl U CIOCOOHOCTH CTaBHTh LT H
CTPOUTD JKU3HEHHBIE JIAHBI.

JluyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMera «XUMHUS» JOCTHTAlOTCS B €IUHCTBE
yueOHOM M BOCMUTATENBHOM JEATEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
rpaKJIaHCKOTO 00IecTBa, NPHHATBIMH B OOIIECTBE HOPMaMU H TIpaBUJIAMHU TIOBEJICHMUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIIUXCS.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPaKarT cHOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBHON W TMPAKTHYECKON JEATEIHPHOCTH OOYYAIONIMXCS TI0 pean3aliu
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YKCIIE B YaCTHU:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HaHHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JaHUN YICOHBIX MPOEKTOB,
peIIeHNH yUYeOHBIX 1 TTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMHUECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIHM3€ Pa3INYHBIX BHJIOB YUYEOHOU EATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA



[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMN
XHMUU,;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUA TOTO, YTO AJOCTUKCHHUA HAYKH €CTb PE3YyJIbTAT JJIMTCIBbHBIX HaGHIOHeHHfI,
KPOIMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyda y‘-IéHBIX U MPAKTUKOB;

MHTEpeca M TI03HABaTeNbHBIX MOTHMBOB B IIOJIYUYCHHU M MOCIEAYIOIIEM aHalHu3e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHUMBATb CHUTyallud, CBA3AHHBIC C XHMHUCCKHMHU ABJIICHUAMH, U
HNpUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBL H
LIEHHOCTH;

TOTOBHOCTU OIICHUBATHh CcBOE MOBCACHHUEC U IIOCTYIIKH CBOUX TOBapHHIGﬁ C HOSI/IIII/If/'I
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3I0poBOTO M 0Oe30macHoro obOpasza >KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOZICHHSI TPaBMJI OE30MACHOTO OOpAIEHUSI ¢ BEMIECTBAMHU B OBITY, IMOBCEIHCBHOU
J)KA3HU U B TPYJOBOM JEATEIBHOCTH;

INOHUMAaHHA LOCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301acHoro
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS alKOroJs,
HapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JESTENbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCIICHUMU TMPAKTUYCCKUX 3aaad COHH&J’IBHOﬁ
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIEe Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHHUH 110 XUMHU,

YBaX€HUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynyiieit mpodeccun M peann3anuu COOCTBEHHBIX YXKHU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKH 1IETIECO00PA3HOTO OTHOIICHHUS K TPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHOM U COLUATIBHOM CpPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTUBHOTO HENPUATHS NEUCTBUM, MPUHOCSIIMX BpPEI OKpYKarolled MPUPOIHOM cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUSATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MPEeITpPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH HX;



HaJIM4YUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKON KYJBTYpBI, OIBITa
JIEATEIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAJIBHOMN MPAKTHUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

IOHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYyKarolleM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH MJII COBPEMEHHOM IMBUJIIM3AIMHU: B €&
TYMaHHCTUYECKON HAINpPaBIECHHOCTH W BAYXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHaIbHON
KYJIBTYpPBl, PEIIEHUH IT100aJIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEYECTBA — ChIPHEBO,
SHEpPreTUYecKoil, MUIIEeBOM U HKOJOTMYECKOM Oe30macHOCTH, B PA3BUTUHM  MEAMLUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro 4ieHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJIy4YaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOLIEro MHpa M IPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS JIeJaTh 000CHOBAHHBIE 3aKJIFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BaTh XMMUYECKHE 3HAHUS ISl PEeLIeHUs podiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

UHTEpeca K ITO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJYYCHHMIO HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUH C >KM3HECHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3iIUyHBIX cdepax MpodeccHoHaTbHON
JIEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaqmMeTHble pe3ynbTaThl OCBOEHHUS YUeOHOro IpeaMmeTra «XUMHs» Ha YpPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYyYAIOIUXCA MEXIUCIUILTUHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crenuuKy METOJ0B IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOIeCcC, CUCTEMA, HAyYHbIM (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJIbHBIC yueOHble  JIeHCTBUA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
peryisaTHBHbBIE), obecneunBaronie (opMHUpOBaHHE (QYHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXIAUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4yeOHbIE [EHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.



MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIbHBIMU Yy4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBRi1ajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aKTyalIM3MPOBATH MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEMH JEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWNA NPUEMBI JIOTHYECKOTO MBILIUICHHUS — BBIICIATH
XapakTepHble TMPU3HAKK TOHATHUH M yCTaHABIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIINE OHSITHS JIsl OOBbSICHEHUS OT/ICTBHBIX (DAKTOB U SIBIICHUH;

BEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIIACCU(DUKAIIMH BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHaBIUBATh MPUUNHHO-CIICJCTBEHHBIE CBSA3H MEX1Y N3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMAaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCIOIb3yeMble B XUMHU CUMBOJHYECKHE (3HAKOBBIC)
MOJIeJId, TPe0OPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUECKHUI 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIUu — TPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3aja4, MPUMEHITh Ha3BaHHBIE MOJCJIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE T1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUH;

dbopMynupoBaTh 1LEAM M 3aJa4dl HCCIEAOBaHWS, WCIOIb30BaTh TOCTaBICHHBIE W
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

BIIQJICTh HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJIOJAaTh 32 XOJOM IMPOIECCa, CAMOCTOSTEIIBHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (opMyaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUSA, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCITAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOH HCCIeOBAaTeNIbCKOM M TPOEKTHOW AESTeThbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEUICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHbIX METOOB MO3HAHUSI.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHUKAX HWHGOpMAIUK (HAYYHO-TIOMYJIsIpHAS
auTeparypa XHUMHYECKOTO COJEp)KaHHWs, CIpaBOYHBIE T0coOuWs, pecypchl HHTepHeTa),
aHAJTM3UPOBaTh HMHGOPMAIMIO PA3JIMYHBIX BUIOB H (HOPM MPEACTaBICHUSA, KPUTHUCCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampoCchl W TPUMEHATH pa3jMyHbIE METOABI TpPU TOHCKE M OTOOpe
uH(pOopMaIui, HeOOXOAUMOM ISl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT WCHOIB30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBiICHUs UHPOpPMAIIUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaluell: MPUMEHSATh MEXKIpeIMeTHbIe ((U3MUYECKue W MaTeMaTU4yecKHe) 3HaKh |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BOIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XOJI€ JAMANora U/Win JAUCKYCCUH,
BBICKA3bIBaTh HJ€H, (OPMYJIHUPOBAaTh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAIlel pe3yabTaTOB MO3HABATEIBLHON JEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBATh BBIBOJbI 10 pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTJIacCOBaHMsI MO3ULMHA B X0/1€ 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OBgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATELHOCTD,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIHMPOBATH M MO MEpPe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI NPU BBIMOJHEHUN YYEOHBIX M HMCCIIEIOBATEIBbCKHUX 3a/1ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJIyYEHHUS! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIFOIIEH E€CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUHU
MBIIUICHUST U KYJAbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelleHusT TPAaKTHUYECKUX 3aJad M HSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pPOBBIO U IPUPOJIHOM CPENE;

BIIQJICHUE CHUCTEMOM XHMMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBSI3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIH  CKEJIET,
GyHKIMOHATBHAS TPYIIa, PaJuKal, U30MEpHUs, M30MEpPhI, TOMOJOTUYECKHN ps, TOMOJOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COSAMHEHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAllUe B OCHOBE MOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,



COCTaBe, MOJYYEHUH U 0€30MMaCHOM UCIOJIb30BAHUY BAKHEHIINX OPraHNYECKUX BELECTB B OBITY
U IIPaKTUYECKOM J1eATENbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIC MPU3HAKH MOHATHH, yCTAaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUN COCTABAa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCUHECHUMN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (OPMYJI OPraHUUECKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEAKLMH, NU3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUI WITKOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COCAMHEHUI
(YyrmeBomopobl, KHCIOPOA M a30TCOAEpXKAlllM€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS), JaBaTb UM Ha3BaHusd o cucremaruueckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAaHUsS OTICIIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOIMUJIEH,
alleTUIeH, STWIEHIJMKONb, [JIHLEpPUH, (eHod, (GopManbAerujl, ameraibIeru], MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBasi KUCIIOTA, IUII0K03a, (PpyKTo3a,
KpaxMaJl, [eJUII0J103a, TIULHH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAEATh BHJbI XUMHUYECKOM CBS3M B OpPraHMYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHU4YECKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS] MAaCChl BEIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOWCTBA THUIIMYHBIX NIPEJICTABUTENIECH PA3IUYHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTuieH, OyragueH-1,3, MmermnOyraaueH-1,3, OeH3omn,
METaHOJI, 3TaHOJI, STWJICHIJINKOIb, TTUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, LeJI003a, AMHHOYKCYCHas KHCIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakLUul ¢
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIM Ta3, Yroijib), CIOCOOBI HUX MEPEepadOTKU M MPAKTHUECKOE NpPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAMTH BBIUYUCICHHUS I10 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKLUn);

c(hopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHUMUU MPU M3YYEHHHM BEIIECTB W XUMHUYECKHUX SIBJICHHM
(HaOnrofieHHe, UW3MEpEeHUe, OKCIEPUMEHT, MOJCIHUPOBAHMUE), HCIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYN0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiia OOpPAIIEHNUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;



C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHusl OpraHU4eCKUX BELIECTB IIPU HarpeBaHHUM, MOJIYYEHHE 3TUJICHA M U3YYEHHE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUMYECKUX BEILECTB, JEHaTypauus O€IKoB IpHU
HarpeBaHUM, IIBETHBIE PEAKIIMU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301IaCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYIOBAHUEM, MPEACTABIATh PE3yJIbTaThl
XMMHYECKOI0 3KCIEpUMEHTa B (hopMe 3allUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUH u
(GopMynHpOBaTh BBIBO/IbI HA OCHOBE ITUX PE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMMYECKYI0 HH(OpMAIUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (cpescTBa MaccoBoi nH(opManuu, HTepHeT u apyrux);

C(OPMUPOBAHHOCTh YMEHHH COOJIOAATh MpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH IEATETBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKPY’KaIoIlleW MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYEeCKUX BEIIECTB, NMOHMMAas cMbici nokasarens IIJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M
4eJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHUE NPUMEHSTh
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX METOJIaX [TO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

JUIL CIEeNbIX W CHa0OBHIAIIMX OOYYaIOIIMXCA: YMEHHE HCIIOJIBb30BaTh penbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nis 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHUSI»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B TO3HAHUM SBICHUN MPUPOIBI, B (HOopMHpOBaAHUH
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pCHICHI/Ifl HpaKTHqGCKHX 3aJa9Y MU DOKOJOTHMYCCKHU O6OCHOBaHHOFO OTHOIICHUSA K CBOGMy
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarollne
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, METAJIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi  peléTka, TUIBl XMMHYECKMX  peakUuid, pacTBOp, DIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAS JAUCCOLMAINS, OKHUCIUTENb, BOCCTAHOBUTENH, CKOPOCThH
XUMHYECKOM  peakIMHM, XUMHYEeCKO€ paBHOBECHE); TEOpHMM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccolanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChbl BEHICCTB, 3aKOH COXpaHeHI/ISI nu HpeBpaHIeHI/ISI 3Hepr1/m HpI/I XUMHNYCCKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTaBE, MOJYYCHUH M O€30MaCHOM HCIIOIh30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIHLHOCTH YEIIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKH MMOHSATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IOHATHS IPHU ONHCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUUISI COCTaBJICHUS
dopMyn BemeCTB M YypaBHEHHUH XUMHUECKHX pEaKIUi, CHCTEMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, ranéHasi U3BECTh, HEraméHas W3BECTh, NUThEBas COAa, NMHUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPOAHAs) B COCAUHEHMSX, TUI KPUCTAIJIMYECKONH PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoeIuHEeHUN (IPOCThIe BEIIecTBa — METAJUIbI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUDI, COJH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOILYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 3ieMeHToB 1—4 nepuozaos [leproauueckoii cucteMbl XuMuueckux 3aemenToB 1. U.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COeIMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKUX dneMeHToB [1. 1.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PpA3IUYHBIX KJIAcCOB, IMOATBEPKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJy HEOPraHMYeCKMMHU BEIeCTBaMU C [IOMOILIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATh XMMHUYECKHE PEaKIUU 0 Pa3IndHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuu,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHs PEAKUUN pa3IMYHBIX THIIOB, MOJIHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAaClO3HABaTh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKON pEaKIH OT
pa3NuYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);



C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XHWMHYECKHE IIPOLECCHI, JIeXKaIIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJMYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTH
npefcTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPoOJieMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yYMEHHUI TPOBOAWUTH BBIYMCICHHUA C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOUIEHWH TIa30B MPU XUMHUYECKUX
peaklMAX, Macchl BellecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOIIUX B pEaKIMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MacChl BEILIECTB, IPEBPAILEHUS U COXPAHEHUsI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBINOJHATh XMUMHUYECKUN HKCHEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON pEakLUH, PeaklMd HOHHOro OOMEHa, KayeCTBEHHBbIE PEaKLUU Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMS, pElIeHUE HKCIEPUMEHTAIbHBIX
3aga4y no temaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH Npu 00pallleHUH ¢ BEUIECTBAMU U JIAOOPATOPHBIM 000PYOBaHUEM, IIPEICTABIATh
pe3yabTaThl XUMHYECKOTO OJKCIIEPUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMMYECKYIO HH(OpMAIUIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpEACTBa MaccOBOM KOMMYHHMKaluu, MHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENSIX COXPAHEHUS CBOErO 37I0POBbI U
OKpYy’Karolled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3AECUCTBUS Ha >KMBBIE OPTaHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens I[1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUisi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/0pPOBbSl: YMEHHME NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

COJAEPKAHUE OBYYEHUSA

10 KJIACC
OPITAHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmeTr opraHMuecKkoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIYYEHUU
HOBBIX BEIIECTB U MaTepHaoB. Teopus cTpOeHUsl opranudeckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe TNONOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHX BellecTB. [ omonorus,
NU30MepHsl. XMMHUECKasi CBSI3b B OPraHUMYECKMX COEAMHEHUSIX — OJIMHAPHBIE U KPAaTHBIE CBSI3H.
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[IpenacraBnenne 0  KiIaccHpUKAMK  OpraHWYecKWX  BemecTB.  HomeHkmarypa
OpraHWYECKUX COCIUMHEHUN (cucTeMaTHyecKkas)) M TpHUBUAIbHBIE HA3BaHUS BaKHEHIIMX
MIPECTABUTENICH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl M3YUCHHS BEIIECTB U UX IMPEBpAIICHUN: O3HAKOMJICHUE C
o0OpasliaMu OpraHM4ecKuX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ
OPraHWYECKUX BEIIECTB, HAONIOJACHUE ¢ ONUCAHWE JEMOHCTPAIIMOHHBIX OIBITOB TIO
MIPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IIPH HarpeBaHuH (IJIaBJeHUE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKMH psaja. MeTaH M 3TaH — mOpocTeiime
MPECTABUTEIA aJKaHOB: (U3MYECKUE W XHMHUYECKHE CBOMCTBA (peakUuu 3aMEUICHHUS |
TOPEHUsI ), HAXOXKJICHUE B MIPUPO/IE, TOJIyUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHUH psii. DTUICH W MPOMWICH — MPOCTEHUIINE
MPEJICTABUTEIIA AJIKCHOB: (DM3MYECKHE W XUMHUYECKHE CBOMCTBa (pEeaKkIuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THAPATALIMH, OKUCIICHHUS U TIOJMMEPU3AIINN ), TOJTyYeHHE U TPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA psa. AUETUIeH —
INPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3NYECKUE M XUMHUYECKHE CBOWCTBA (peakimuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), TOJYUYCHHE W TMpPUMEHEHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumudeckue ceolcmea (Peakyuu 2ai02eHUpO8arUs U HUMpPOBaHUs), noiyienue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBsA3b MEXIy YIVIEBOJIOPOJAMHU,
MPUHAJICKALUMHU K pa3JIMYHBIM KJlaccam.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoHbIi Ta3 U MOMyTHBIE HE(TSHBIE Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrocoObl mepepabOTKH HEPTH: TMEeperoHka, KpPEeKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), nupoau3. IIpoaykTel nepepaboTku He(PTH, UX TPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBII yTroIb ¥ MPOIYKTHI €ro nepepaboTKH.

DKCIepUMEHTaIbHbIE METObl M3YUCHHS BEIIECTB U WX IMPEBpAIICHUN: 03HAKOMJICHHUE C
oOpasmamu 1uiacTMace, KaydykoB U pe3uHbl, koiuiekuuu «HedTbe» u «Yrosby, MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOT€HONMPOU3BOIHBIX, TMPOBEACHHE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHrie 3amaun.

Brelunicnenuss mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BEMa, KOJIMYECTBa

MCXOJHOIO BEIIECTBAa MM MPOAYKTAa peaklUWH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJN: CTPOEHHUE, (U3HYECKHUe U
XUMHYECKHE CBOWCTBA (PEAKLUMU C AKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE),
IpuMeHeHre. BoIopoIHbIe CBA3U MEXKYy MOJIEKYJIAMU CIIUPTOB. J[eliCTBHE METAHOJIA U ITAaHOJIA
Ha OpraHU3M YeJI0BEKA.

MHOroaToMHbI€ CHHUPTHL. OTHIEHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYEeCKUe U
XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO MIETOYHBIMYI METaJIJIaMU, Ka4eCTBEHHAsI peaKiys Ha
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MHOTOATOMHBIE CHUpPTHI). JleiicTBMEe Ha OpraHu3M uejoBeka. [IpuMeHeHHWE TiIulepuHa |
STUJICHTJIUKOJISL.

@DeHol: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerusl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC DPEAKIIHH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHHe, pU3nUecKre 1 XUMUYECKHe CBOMCTBA (CBOMCTBA, 00IIME IS Kilacca KUCIIOT, peaKus
Tepu(UKaANMK), TOJNydeHHEe W npuMeHeHue. CTeapuHOBas M OJEUHOBAas KHCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXHBIX 3(UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poiib KHPOB.

VYrneBoabl: cocTas, KiaccupuKalus yrieBo10B (MOHO-, IU- U Moyucaxapubsl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHUS MOJEKYIbl, (PU3HMUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumopeiictBue ¢ ruapokcuaoM Mmeau(ll), okucieHwe amMMHauHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJIEHHWE B MPHUPOJIE,
npuMeHeHue, ononorunueckas poib. orocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak npupojiHble noiaumepsl. CTpoeHue Kpaxmaljia U LEJUII0JIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KaYeCTBEHHAs Peakus C HOJA0M).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIECTB U MX MPEBpAIlCHMIA: MPOBEICHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peaKkIMyU OJTHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumojeiicTBue rauuepuHa c¢ rugpokcuaom meau(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEIACHUE MPAKTUUECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIM MPOAYKTOB PEAKIINN).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMHUHOKHMCIOTBI Kak aM(oTepHble OpraHudyeckue coenuHeHus. @Pusnueckue U
XUMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe TIiuiuHa). buonornueckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAS U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JKOB: THAPOJIN3, JAEHATypauus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKcrepUMeHTalbHbIE METObl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEJIKOB IpH HarpeBaHWH, LBETHHIE
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe COeUHEHHUS
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OcCHOBHbBIE TIOHSITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IIOJIMMEPHU3ALUH, CPeAHsAs MOJIeKyaspHas Macca. OCHOBHbIE
METO/TbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHEHUH — MOJMMEPH3AIIHS U MOJUKOHICHCAIIHS.

DKCTepUMEHTAIBHBIE METOJIbI M3YYCHHUS BEIIECTB U HUX MPEBPAIICHUIN: 03HAKOMIICHHE C
o0Opas3iiaMu IPUPOTHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanm3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX E€CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk W
MOHSTHM, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIC IOHSTHS: SIBIICHUE, HAYYHBIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHHTE3, KIacCUPUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHNE, W3MEPECHHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusnka: MaTepus, SHEPTUsI, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPIrEeTUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIeCTBA, (PU3NUECKHE BEIUYUHBI U EAMHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadusi: MUHEpaITbl, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexXHOJOTHS: TUIIEBBIE MTPOTYKTHI, OCHOBHI PAIlHOHATHHOTO TTMTAHUS, MOIOIITUE CPEJICTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYCCKIX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI XUMHHU

XuUMHYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0OO0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OpOUTANIIM B aTOMaxX AJIEMEHTOB IEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOoHHas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenneneeBa. CBs3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil CHCTEMBl XUMHUYECKHX
sanemenToB JI. M. MenneneeBa ¢ COBpEMEHHON Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
10 TPYIIIaM U iepruoaaM. 3HaYeHUE MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XWUMHUYECKas CBsI3b. BHUIbI XMUMHYECKOW CBSI3M (KOBaJICHTHAs
HETOJISIpHAsT W TIOJISIpHAsI, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKIIETITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.
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[TonsiTne 0 AucHepcHBIX cucTeMax. MICTHHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccugpukanuss HeopraHuueckux coeguHeHud. HomeHkiaTypa HEOPraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKALUX K Pa3IUYHBIM
KJIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX peakluili B HEOpraHUYecKoW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHMS U IPEBpPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (pakTopoB. OOpaTUMble peakKlUu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

OnexkrponuTuueckas auccouuanus. CunbHble M ciaOble 37eKTpoiauThl. Cpela BOIHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpaIbHAas, IEJIOYHAS.

OKMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB J[. M. MenpaeneeBa», u3yueHue
MoJieJlel KPUCTAJUIMUECKUX pPeméToK, HaOJII0AeHHe | ONUCaHUE JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpPOJAa B IMPUCYTCTBUM KaTalll3aTopa,
OIIPENIEIICHUE CPEellbl PaCTBOPOB BEILECTB C IIOMOINBI YHHBEPCAJIBHOIO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTHUECKON paboThl «BnusHue pa3inyHbIX (AKTOpPOB Ha
CKOPOCTb XUMHYECKOU PEAKIIHM».

PacuérHrble 3amaumn.

Pac4€rbl Mo ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHUYECKNE PACUETHI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepmonnueckoil cucTeMe XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCI0poa, cephl, hochopa u yriiepoaa).

XUMHYECKUE CBOMCTBA BaXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI).

ITpuMeHeHne BaXXHENIINX HEMETAIOB ¥ UX COCIUHEHUI.

Meramisl. [lonoxenne meramios B llepuoanyeckoin cucteMe XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJIOB. DJEKTPOXUMHUUYECKUN PsA HaNpsyKEHUH
METaJIOB.

XYMHYEeCKHEe CBOICTBAa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiaui, KanblLMid, MarxHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61me cnocoObl moyyeHust MeTayioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs] BEIIECTB M MX [PEBpAILEHUIN: H3Yy4YEHHE
KOJUIEKIIMM «MeTaJljibl M CIUIaBbl», 00pa3loB HEMETAJUIOB, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEeHMEe W  ONHMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOpAaTOPHBIX  OIBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMU KUCJIOT M HIeJIoued, KaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJLJIOB).
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Pacuérnble 3agayn.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEHIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIIUU, €CITH OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Posb xuMuu B o0ecnie4eHrnr 9KOJI0TMUYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BuUTUM MeaMLMHBL. [IoHATME O HaydyHBIX METOJAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKIui.

[IpencraBinenuss 00 OOWMX HAyYyHBIX NPUHLHUIAX [POMBIIUICHHOTO MOJYYEHUs
BAKHEMIIMX BEILIECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUAIOB: BAXKHEHIINE CTPOUTEIbHBIE MaTepUabL,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuajbl AJsi SJICKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: IMpPaBHJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparoB,
mpaBuiia 6€30MacHOTO HCIOIb30BaHMS MPENapaToB OLITOBOM XUMHUHU B TTOBCEITHEBHOM JKHU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOPraHMYECKON XUMUU B
11 kyacce oCyIIecTBIsICTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH,
TaK M MOHSTHUM, SBJISIFONIUXCS CUCTEMHBIMH JIJIsI OTACJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIacCH(pUKalusi,  MEePUOJUYHOCTh,  HAONIOJEHUE,  OKCIEPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, SBIICHUE.

®u3nka: Marepus, SHEPrusi, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, WU30TOII,
pPaZloOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIeCTBa, PU3NUYECKUE BETMUUHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIIIIICHHOCTb, MeTaJuTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepHaJoB, CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBINIIEHHOCTh, (papMaleBTU4YecKass MPOMBIIIIEHHOCTh, MPOU3BOJACTBO KOCMETHUYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaNiOB, AJEKTPOHHAS] MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne ni/m KonnuectBo
Pasgen, Tema
4acoB
Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHH
11 IIpeamer opranndeckoit xumuu. Teopus CTpoeHus 3

opranudeckux coenunenuit A. M. bytieposa
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Uroro no pazgeny

Pa3nen 2. YrieBoaopoasl

2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHble yTaeBOJOPOIbI: AIKSHBI, AJIKATUCHBI,
' AIIKUHEI

2.3 ApoMaTudeckue yrieBoaoposl
24 [IpupoaHbIE HICTOYHHUKH YTIEBOJAOPOOB U UX MepepadoTKa
Hroro no pazueny 13
Pa3nen 3. Kuciopoaconep:kanue opraHu4ecKue coeJuHEeHUs
3.1 Cruptel. ®enon
3.2 Ansaeruabl. KapOoHoBbie KUCIOTHL. CloKHBIE 3(DUPBI

3
3.3 VriaeBoasl
Hroro o pasneny 13
Pa3znen 4. A3oTconepxkamye OpraHudecKue coeuHeHust
4.1 AMHHBI. AMUHOKHCIIOTHI. benku
Uroro no pazgeny
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
5.1 IInactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny

34
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC
Ne n/m KoanuectBo

Pasznen, rema
4acoB
Pa3nes 1. TeopeTruueckue 0CHOBBI XUMHU
11 Crpoenune atomoB. [leproanueckuit 3akoH u [lepuoanueckas 3
' cuctema xumuyeckux aemeHToB [1. 1. MenneneeBa

1.2 Crpoenue BemnectBa. MHOrooOpasue BeniecTB 4

6
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