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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O ITPEJMETA
(ITO XMUU HA BA30OBOM YPOBHE CPEJIHEI'O OBILEI'O OBPA3OBAHMA)

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHUS
OoOyJaromMMHUCs TPOrpaMM CpPEIHETro oO0Iero oOpa3oBaHUs (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayyHo-mMeTonuyeckoid OCHOBOWM ISt
pa3pabOTKH IJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPAMM CPEIHETO OOLIETO
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B coOTBETCTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MpeAMeTa « XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHWe OOYyYarOUIMMUCS POCCUICKON TI'PaKJAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIEHUIO;

HaJM4Khe MOTUBALIMH K O0yUEHHIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOM HAyKH
XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIUMU LETOCTHOM
CUCTEME XMMHUYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XUMHs JOCTUTaloTCs B
€AMHCTBE Y4YEOHOW UM BOCHHTATENILHOM JI€SITEIbBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HWJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MTPUHATHIMU B
oOlIecTBe HOpMaMu U IpaBUJIaMHU NOBEACHUS, CIOCOOCTBYIOLIMMU MPOLIECCaM
CaMOINO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
oOyyJaroumxcs o peaju3ali NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacCTH:

1) rpakaaHCKOro BOCIIMTAHMA!

OCO3HaHUsl  OOy4YaIOIIMMHCS CBOMX KOHCTUTYILMOHHBIX TIpaB U
0053aHHOCTEM, YBa)KEHHUS K 3aKOHY U MPABOIOPSIIKY;

IOPEICTaBICHUS O COIMANbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW AESATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMAThb MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOILIEHHMSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBECHHON XUMUH;

YBaXXEHUSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUYECKOIrO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTUXKEHHUS HAyKHU €CThb Pe3yjbTaT



JUINTEJIbHBIX HAOJIOACHUM, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX IMOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECa M NO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH M MOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYyalldHd, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBAPUUIEH C
MO3ULIMIA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU 3TUX
MTOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro M 0Oe30macHoro oOpa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIOIcHUS TpaBWyl 0€30MacHOro OOpalleHusi ¢ BEIIECTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MMOHUMAaHUS LEHHOCTU MPaBWJ HMHAWBUAYAJIbHOTO U KOJUJIEKTHBHOIO
0€e30MacHOr0 MOBEJAEHUS B CUTyalUsX, YIPOKAIOIIMX 3J0POBBIO U KU3HH
JIIOICH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATHA  BPEAHBIX  IPHUBBIUEK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW MW JAPYrMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTHUBHOE Yy4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3a/ay
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MPOPEeccCUuil pa3auvyHOro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

YBaOXEHUA K Tpyay, JIIOASAM Tpyaa U pe3yibTaTam TpPYyAOBOU
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHusi, Oyayimier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IoTpeOHOCTEeH 00111IeCTBa;

6) IK0JIOrH4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOUHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMAaHUS I00ANBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
HSKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HaHUs HEOOXOJMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUNW XUMUU Jis
pelIeHus: BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKpPYKaAIOUIEH
OPUPOAHON CpeJie, YMEHHUS POTrHO3UPOBATh HEOIATONMPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA NPEANPUHUMAEMbIX ACHCTBUN U MPEIOTBPAIIATh UX;

HaJIU4YMS  Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYpbI, OIbITa ACSTENBHOCTA SKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHMUS
PYKOBOJICTBOBAThCSl UMH B MO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON



MPaKTUKE, CIOCOOHOCTM W YMEHUS aKTUBHO MPOTHUBOCTOSITH HACOJIOTHHU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHEMU(PUKN XUMHUU KaK HayKd, OCO3HaHHMsS €€ poiu B
(GbopMHUPOBaHNY PATMOHATIEHOTO HAYYHOTO MBIIIJICHUS, CO3TAHUH IIEIOCTHOTO
MpeACTaBIeHHs 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI U YEIOBEKA, B
MMO3HAHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOSXKAEHHOCTH B 0CO00ON 3HAYMMOCTH XUMHHU JJS COBPEMEHHOM
UUBWIN3ALMMU: B €€ T'yMaHHCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU poOJIM B
CO3JaHUU HOBOW 0a3bl MaTEPUATBHOW KYJIbTYpPBI, PEIICHUU TJIOO0ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAUIMHBI,
o0ecrieYeHU YCIOBUN YCIEITHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTH METOJ0B
MO3HAHUS, HCMOJIb3yEeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIONB30BaTh IMOJIydyaeMble 3HAHUSA [JIs aHalu3a U OOBACHEHUS SBJICHUMN
OKPY’Kalolllero MHUpa M MPOUCXOASIMIMX B HEM HM3MEHEHUM, YMEHHS JelaTh
000CHOBaHHBIE 3aKJIIOYEHMUS] HA OCHOBE HAy4YHbIX (DAaKTOB U MMEIOIIMNXCS
JAHHBIX C IEJIBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JeM B peajbHbIX JKU3HEHHBIX CUTYaIUsX;

HMHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3oOBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TOJYYCHUIO HOBBIX 3HAHUM MO XUMHU B
COOTBETCTBUHM C )KM3HEHHBIMHU OTPEOHOCTIAMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAda B  pasMuHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAINPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUSI YUEOHOTO MpeaMeTa «XUMUs)
Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble I (QOPMHUPOBAHHUS ~ MHUPOBO33PEHUA  OOyYarOUTUXCS
MEXKIUCUUILIMHAPHbBIE (MEeXTpeIMEeTHBIC) oOIIeHayYHbIE MOHSATHUS,
OTpa)Karolue IEJIOCTHOCTh HAYYHOW KApTUHBI MUpa U CHENU(UKY METOIOB
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBbIM (haKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIE NEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), oOecneynBaromme (GopMupoBaHue
(GyHKIIMOHATBHOM TPAMOTHOCTH M COIUATTLHON KOMIIETEHITUN 00YJarOITNXCS,;

CIIOCOOHOCTH 00yJaroIuxcs UCIIOJIB30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI U YHHBEPCAJIbHBIC
y4eOHbIE ICVCTBUS B TTO3HABATEIILHON U COIMMAILHON TIPAKTHUKE.



MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJECHHE YHHUBEPCAJIbHBIMHU
y4eOHBIMU  I103HABATEIbHBIMH, KOMMYHUKATUBHBIMA M  PETYJISTUBHBIMU
JNEUCTBUAMH.

OBiaseHue  YHMBEPCAJBHBIMM  Y4eOHbIMM  I03HABaTeJIbHBIMH
AefCTBUSIMM:

1) 6a3oBble JOrHYECKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyallM3UpPOBAaTh MpPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHUS, COOTHOCHTH PE3YyJIbTaTbl JAESTENBbHOCTH C IOCTaBJICHHBIMU
LETSAMU;

WCIIOJIB30BaTh IPH OCBOEHUU 3HAHWUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKH MMOHATUN M YCTAaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 111 OOBSICHEHUS OTJEIbHBIX (DAKTOB
U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KpPUTEPUHU IS KIAacCU(PUKAUUK BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PpACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHbBIE, IO
AHAJIOTUM), BBIBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKJIFOUEHHUS;

NpUMEHATh B  NpOLECCEe TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBBIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHUYECKHH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopMmyrna, ypaBHEHHE XHUMHYECKOM peakuud — TpPHU PELIICHUU YUYEOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3aJlay, MPUMEHSATh Ha3BAaHHBIE MOJIEIbHBIC
MIPEACTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE eiiCTBUA:

BJIaZIETh OCHOBAMU METOJ/IOB HAy4YHOI'O MO3HAHHUS BEIIECTB U XUMUYECKUX
peaKkuuit;

dopMynaMpoBaTh LENM W 3aJauyd  HCCIEJOBaHUS, HCIOJIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJIQZIETh HABBIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHA HaOMOAaTh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pPEe3yJIbTaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOW UCCIEeNOBATENbCKOW M MPOEKTHOU
JEeSATEIBHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEILICHUS MPAaKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METO/I0B MTO3HAHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBAThCS B PANIMUHBIX HCTOYHMKAX HHPOpManuu (Hay4dHO-
nomyJisipHasi JIMTepaTypa XUMHUYECKOTO COAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh MH(POPMALIUIO PA3IMYHBIX BUIOB U (OopM



MPEACTABICHUS,  KPUTHYECKM  OLIEHMBAaTh €€  JOCTOBEPHOCTh U
HEMPOTHBOPEYNBOCTH;

(GopMyIUpOBAThH 3aMPOCHl U MPUMEHATH Pa3IMYHbIe METOABI IIPU MOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS Y4YeOHBIX 3aaau
OIIPEICIIEHHOTO TUIIA;

NpUOOpETaTh OMBIT UCIIOJIB30BAHUS MHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMy TMpeACTaBICHUS
uH(popMaluu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

WCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeACTBa Npu padore ¢
XUMHUYECKON uH(pOpMalueld: MNPUMEHATh MEXMNpeaMeTHbIE ((Pu3nyeckue u
MaTeMaTHYeCKHe) 3HAaKM W CHUMBOJBL,  (opmynbl,  abOpeBUATYpHI,
HOMEHKJIATypy;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM eICTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMOill T€Mbl B XOJ€ Avaora
W/WJW JUCKYCCUU, BBICKA3bIBaTh WJEH, (HOPMYJIUPOBATh CBOM MPEMJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOHN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yabTaTOB MO3HABATEIBHOU E€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYeCKOM padoThl IO
MCCJIEIOBAHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealnu3alui y4eOHOro MPOeKTa U
(opMyIMpPOBATH BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COrJIaCOBaHUS MO3ULMUI B X0/1€ 00CYKAEHUS 1 OOMEHAa MHEHUSMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBAaTh MpElaraéMblii aaropuT™M JEWCTBUM IpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBAaTEeNIbCKUX 3a7ady, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCOO MX pelIeHHs ¢ YYETOM TOJYyYEHHUsS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEHM  JESTENIbBHOCTHU HAa  OCHOBE
caMOaHaJIn3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIIACC

[IpenmeTHble pe3ysibTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHUPA, POJIM XWUMHUM B ITIO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHWM MBIIUICHUS W KYJbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKUX
3alad U DKOJIOTMUECKHM OOOCHOBAaHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUSA (XUMUYECKUN DJJIEMEHT, aTOM, OJJIEKTPOHHAas
o0ooyka aTroma, MOJIEKYyJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,



XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamEHHast),
MOJIb, MOJSIpHAas Macca, MOJSIpHBIM  O0BEM,  YIVIEPOJHBIMA  CKEJeT,
(GyHKIIMOHAIbHAS TPYIIa, paauKall, U30MEpUS, HU30MEpbl, TOMOJIOTUYECKUIN
psil, TOMOJIOTH, YTIJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEpKAILIWE COEAUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMUS);
TEOPHH U 3aKOHBI (TEOPHs CTPOCHHUS OopraHudeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHMSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKallhe B OCHOBE IOHHUMaHHS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (AKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U O€30MaCHOM HCHOJIb30BAHHUH
BAKHEUIIMX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW NESITEIbHOCTU
YEJIOBEKa,;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME MOHSATHUSA
IIpU OMHUCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYECKUX COSIUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMya OpPraHMYECKMX BEIIECTB M YPABHEHUH XHMHYECKUX PpEaKIIHi,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB JJI1 WILTIOCTPALUU HX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH IPUHAITIEKHOCTD U3yUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COEIMHEHUN (YTiIeBOAOPOIbI, KUCIOPOA U a30TCOAEpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs), JaBaTh MM Ha3BaHUA IO
cuctemarnyeckoit Homenknatype (IUPAC), a Takke IpUBOIUTH TPUBUATHHBIE
Ha3BaHUsl OTAEJbHBIX OPTaHMYECKUX BEIIECTB (3TUJIEH, MPOMUJIECH, alleTUJIEH,
ATUJICHTJIUKOb, TTIUUEPUH, (eHOII, (popManbaeru, aueTaibAerul, MypaBbuHas
KHCIJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIUIKH);

c(OPMUPOBAHHOCTh YMEHHS OMNpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHATH MOJOKEHUSI TEOPUU CTPOEHUS
opranudeckux BemectB A. M. byrtiepoBa miis OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MAaCChl
BELIECTB;

c(OPMUPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
(¢u3nuecKkue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIEH, NPOIUJIEH, All€TUJIEH,
Oyranuen-1,3, metunOytaaueH-1,3, 6€H3071, METAHOJ, TAHOJI, ITUJICHTJIUKOJb,
[IIMLEPUH, (EHOJ, aleTalbIAeTu]l, MypaBbUHAsl U YKCYCHAsl KUCIIOTHI, TJIFOK034,
Kpaxmayi,  LeJUII0JIo3a,  aMUHOYKCYyCHasi  KUCJOTa),  WILIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEepU30BaTh MCTOYHUKHU
YTIE€BOAOPOJHOTO ChIpbsi (He(PTh, MPUPOIHBIM Tra3, yroyib), CHOCOOBI HX
nepepabOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI MPOBOAMUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOIYKTa
pEeaklMK MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BELIECTB MUJIU MPOAYKTOB PEAKIUN);



c(hOpMHUPOBAHHOCTh YMEHHMI BIAJACTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METO/JaX HAyYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
M XMUMHYECKUX  SBJICHHA  (HAOJNIOJCHHWE, HW3MEPEHHE, SKCIEPHUMEHT,
MOJICJIMPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
MPUHATUS PELIEHUHA B KOHKPETHBIX >KM3HEHHBIX CHUTYalHSX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTH ~YMEHMH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCYAO0M M JTaOOpaTOpHBIM OOOPYIOBAaHHWEM, a TAKXKE IpPaBHIIA
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBINOJHEHUIO
71a00PAaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (IPEBPAILCHHUS OPraHMYECKUX BEIIECTB MpPU HarpeBaHUU,
MOJIyYEHUE OTUIEHA M HW3YYEHUE €ro CBOMCTB, Kaue€CTBEHHBIC pPEAKIUU
OpraHUYEeCKUX BEUIECTB, JEHATypalus OEJIKOB NpU HarpeBaHUU, ILIBETHBIC
peakuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BELIEeCTBAMH M J1a0OpaTOpHBIM OOOpYAOBaHUEM, MPEACTABISAThH
pe3yibTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OpMYJMpPOBATh BBIBOJBI HA OCHOBE 3TUX
pE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHU KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
nH(pOpMaLMIO, MOIy4YaeMyK0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrux);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh TMpaBWIa  HKOJOTHUYECKHU
LEJIECOO0PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYXKarOUIEHd MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA >KMBBIE OPraHU3MbI OMPEACIIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax crnocoObl
YMEHBIIEHUS W TPENOTBpPALIEHUs] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTs1 OOYYaIOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaIOIIMXCSA: YMEHHE MCHOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaling ngna  3anucu
XUMUYECKUX (HOpMYIIL.

11 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUsI Kypca «OOIass U HeopraHuyeckas
XUMUSD» OTPaXkKaIoT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBINUICHUS W  KYJbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs MPAKTUYECKUX
3a7la4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370pPOBBIO U
IIPUPOJTHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNInue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aToM, U30ToII, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS ), KPUCTAIIMYECKAS



pEemETKA, TUIIBI XUMUYECKUX PEAKLIUHN, pACTBOP, JIEKTPOIHUTHI, HEAJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs AUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuy, XUMUYECKOE PAaBHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. M. Menneneena,
3aKOH COXpPAHEHUsT MacChl BEUIECTB, 3aKOH COXPAHEHHsS W MpPEBpalICHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUSA, JIeKallhe B OCHOBE IOHUMaHUS
NPUYMHHOCTA U CHUCTEMHOCTH XUMHYECKHX SBICHUH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUU M OE€30MaCHOM HCIOJIb30BAaHUU
BXHEHININX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON NEATEeIHLHOCTU
YEJI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTePHBIC MPU3HAKU MOHSITHIA,
YCTaHABIMBATh UX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIME IMOHATHUSA
IIPU ONKUCAHUHA HEOPraHUYECKHUX BEIECTB U UX MPEBPALICHUMN;

c(OpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY IS
coctaBieHuss (OpMyJ BEUIECTB W YPaBHEHUH XHMMHYECKUX PpEaKIHil,
cuctemarnyeckyro HomeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJIETIbHBIX HEOPTAHUYECKUX BEUIECTB (YrapHbIi ra3, yrieKHUCIbIi ra3, aMMHaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCTh, IUThEBAS COJA, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTb M CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBS3U (KOBAJEHTHAsl, MOHHAsA, METAJUIMYecKas, BOAOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMUYECKOW pEmETKH KOHKPETHOIO BEIleCTBa
(aToMHas1, MOJIEKYJIsIpHAsi, HOHHASI, METAIUTMYECKAs), XapaKTep Cpebl B BOJAHBIX
pacTBOpaX HEOPTaHUYECKUX COECTUHEHU;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIMBATh MPUHAIIIEKHOCTb
HEOPraHMYECKUX BEUIECTB MO HX COCTaBY K OMNPENEIEHHOMY Kiaccy/rpymnmne
COEIMHEHMI (MPOCThlE€ BEIIECTBA — METAUIbl M HEMETaJUlbl, OKCHJIBI,

OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI NEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa u JEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IIPOTHOCTHICCKYIO QYHKINH;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTEpPHU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHMX 3JeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI
XUMHUeCKHux ameMeHToB JI. M. MennesneeBa, UCHOIb3ysl MOHATHS «S-, p-, d-
ANIEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB U HUX
COEAMHEHN MO nepuoaam u rpynnam llepuonnueckoi cuCTeMbl XMMUYECKUX
aneMeHToB [. 1. MeHpaeneena;

c(OpMHUPOBAHHOCTh YMEHUM XapakTepH30BaTh (OMHUCHIBATh) OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPKAATh CYILIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKYy HEOPTaHWUYECKUMHU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUS KJIacCU(ULIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCTY U COCTABY PEarnpyloluX BEIIECTB, TEMJIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHHS 2JIEMEHTOB, 0OPAaTUMOCTH
peaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUMN COCTABIIATh YPABHEHMS PEaKIUN Pa3TuUHbIX
TUIIOB, TIOJHBIE M COKpAUIEHHBIE YpaBHEHHUS pEaKklIMil HMOHHOro OOMeHa,
YUUTHIBAS YCIOBHUS, PU KOTOPBIX 3TU PEAKIMU UAYT O KOHIIA;



c(hOpPMUPOBAHHOCTh YMEHHUM TMPOBOAUTH PEAKIUH, IOATBEPKIAIONINE
KaueCTBEHHBIH COCTAB PA3JIMYHBIX HEOPTaHMUECKHUX BEIIECTB, PaclO3HABATh
OMBITHBIM TYTEM  HWOHBI, MNPUCYTCTBYIOUIME B  BOJHBIX  PacTBOpPax
HEOPTaHMYECKUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHUW PpACKPBIBATh CYIIHOCTH OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIHUNA TOCPEICTBOM COCTaBICHHUS 3JIEKTPOHHOTO
OaylaHca ATUX peaKIvii;

cOpPMUPOBAHHOCTh ~ YMEHUN  OOBICHATH  3aBUCHMOCTh  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUS (IPUHLIUT
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb XHUMHUECKHUE MPOLIECCHI,
JIeKAIUE B OCHOBE MPOMBIIIICHHOTO MOJYYEHHs] CEPHON KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMIMX HAYUYHBIX MPHUHIMIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIUYUCICHHS C UCIOIB30BAHUEM
MOHSITHSI «MacCOBasi JOJIS BEIIECTBA B pacTBOpe», 00BEMHBIX OTHOIICHUN Ta30B
Opu XUMHYECKHX pEeakKIMsX, MacChl BEIIeCTBA MM O0BbEMa Ta30B MO
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce Wi O0BEMY OJHOTO W3
YYacTBYIOIIMX B pPEaKIMU BEUIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MacChl BEUIECTB, MPEBPAILICHUS M COXPAHEHUS SHEPTUH;

chOpPMUPOBAHHOCTh ~yMEHMH  COONIONAaTh  MpaBWja  TMOJB30BaHUS
XUMHUYECKON TOCyIol W JabopaTOpHBIM OOOpYyJOBaHUEM, a TakKe MpaBHIIa
oOparlieHusi ¢ BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIUSMU 1O BBITIOJHEHHIO
71a00PaTOPHBIX XUMHUUECKHUX OIIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3yIoKeHHEe MEPOKCHIA BOJIOPOIa B MPUCYTCTBUU KaTAIA3aTOPA,
OTIpe/IeNIEHUE Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO YHHUBEPCAIHLHOTO
WHANKATOpa, BIUSHUE pPa3IMYHbIX (AKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaKiuu, peakiud HOHHOTO OOMEHa, KA4eCTBEHHBIE PEaKIMH Ha Cyibdar-,
KapOoHaT- W  XJIOPUI-aHWOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMam «Mertamibey u  «Hemerammer»y) B
COOTBETCTBMM C TMPAaBWIAMHM TEXHUKM O€30MacHOCTU Mpu OOpalieHuu C
BEIIECTBAMH H JIaOOpaTOpPHBIM O00OPYZOBaHHMEM, MPENCTABIATh pPE3yJIbTaThl
XUMHUYECKOTO IKCIEPUMEHTa B (OpME 3alHCH ypaBHEHUW COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyITUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHaJTU3UPOBATH XUMHUYECKYIO
nH(popMaIMIo, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHUKau, MTHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh ~YMEHMM  COONIOJATh TpaBWJIa  IKOJOTUYECKHU
11eJ1ecO00pa3HOTO TOBEACHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IENSIX
COXPaHEHHUsSI CBOETO 3/IOPOBBSI U OKPYXKAIOMIEH MPUPOTHON CpPeNbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHSI Ha KHUBBIE OPTraHU3MBI OMPEICIEHHBIX BEIIECTB,
noHnMass cmbicn mnokazatens [IJIK, moscHAT, Ha mnpumepax CcrnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST WX BPEAHOTO BO3ICHCTBHS Ha OpPTaHHU3M
YeJI0BEKa,;

T 00YYArOIIMXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/IOPOBBS: YMECHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;



JUISL  CJIENBbIX MW CIA0OBHASIIMX OOYYalOMIMXCS: YMEHUE UCIO0Ib30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHwit JI. bBpaiins nmns  3amucu
XUMUYIECKUX (OPMYIIL.

COLEPKAHHUE YYEBHOI'O IPE/IMETA
10 KITACC
OPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKON XUMHHU

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B NOJIyYEHUH HOBBIX BEIIECTB U MaTepHaIOB. Teopusi CTpOEHUsI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUA. CTPYKTypHBIE
(opMyJIbl OPraHUYECKHX BelIEeCTB. I 'omMoJorus, usomepus. XUMHUYECKasi CBS3b
B OPraHUYECKHUX COEIUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenne 0  KilaccU(UKAMKM  OPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHnuecKkux COeAMHEHUN (CUCTEMaTUUeCKas) U TPUBUATIbHbIC
HAa3BaHMS BAKHEUIINX MPEACTABUTENEN KJIACCOB OPTAaHUYECKHUX BEIIECTB.

DKCnepruMEeHTAIbHBIE METOAbl HW3Y4YEHHs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMyd Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYeCKUX BEIIECTB, HAOIIOJECHUE U
ONMKMCAHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTIIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAnx. MeraH um 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (PU3MYECKHE M XUMHUYECKHUE CBOICTBA
(peakuuu 3aMelleHUs U TOPEHHUs), HaXOXKACHUE B MPUPOJE, MOIyYEHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAL. DTUIEH U NPOIUIICH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TATOTEHUPOBAHUSA, TUIpaTallid, OKUCIEHUS W
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metundyrtanuen-1,3: cTpoeHue, BaxKHEHIINe
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomyuyenue
CUHTETUYECKOTO KayuyKa 1 pE3HHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
ALIETWIIEH — TMPOCTEHMIIMM TMPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakiuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUU, TOPEHUS ), TIOTYyUYECHHUE U TPUMEHEHUE.

Apensbl. beH3oun: cocraB, cTpoeHue, GU3NIECKUe U XUMHUYECKUE CBOMCTBA
(peakuu TaJoOreHUpPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE UM NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuueckue u Xumuyeckue ceorucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCUUHOCTb
apeHoB. |'eHeTHYeckasl CBA3b MEXKIAY YIVIEBOAOPOAAMH, NMPUHAJIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpoaHbIli ra3 M INOMYyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepadoTku HedTH:
NEPEeroHKa, KPEKUHI (TEPMUYECKUH, KaTaIUTUYECKHil), muponu3. [IpomyKTbl
nepepaboTKu HepTH, HMX TNPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnHslii yroas 1 IpoAyKThI €ro nepepadoTKU.



DKCneprUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasliaMy IJIacTMacC, KaydyKOB M PE3HHbI, KOJUICKLIUU
«Hedptp» u  «Yromp», MOJEIUPOBAaHME MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOTeHONPON3BOIHBIX, MPOBEICHUE NPAKTUUYECKOW palbOThl: MOJyYECHUE
ATWJICHA U U3YyYEHUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJM MPOAYKTA PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEUIECTB WJIA MPOAYKTOB
peakiun).

Kuciaopoacoaepxxamme opranuyeckue coeJUHECHUS

[IpenenbHble ONHOATOMHBIE CHHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOMCTBA (pEaklUUU C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOAHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPraHKu3M YeJIOBEKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W TJIHMIEPUH: CTPOCHHE,
(¢u3nueckue M XHMHYECKHE CBOMCTBa (B3aMMOJIECHWCTBHE CO UICIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklis Ha MHOTOaTOMHbIE cUpPTh). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbl, (PU3UYEeCKue W XUMHUYECKHE CBOMCTBA.
TokcuuHnocth penona. [Ilpumenenue genomna.

Anbaeruapl U Kemonvl. DopManpIerui, aneTadbJICTUul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUU OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIMHU), IOJyUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpelelbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTpOeHuE, (PU3NUECKUE U XMMUYECKUE CBOMCTBA (CBOMCTBA,
o0lmme [ Kiacca KUCIOT, peakius dSTepuuKaluM), T[OJy4YeHUEe U
npumeHeHne. CTeapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICILIUX
KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. ['mapomus xupo. IIpuMeHeHue KUpOB.
buonoruueckas poJib :KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, JHU- H
nonucaxapunabl). [roko3a — mpocTedimmii  MoHOcaxapua: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBHUE C
rugpokcugom meau(ll), okucinenne ammuadHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOYKEHUE TIIFOKO3bI), HAXO0XKJEHNUE B MPUPOJE, TPUMEHEHHE,
ouosiorndeckas pojb. PotocuHTe3. OPyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nenmrono3a kak npupoaHbie nonumepbl. CTpoeHHne Kpaxmaia u
HEeJUTI0JI03bl.  PU3NYeCKHe M XMMHYECKHE CBOMCTBAa Kpaxmana (THIpOJiu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCnepruMEeHTAIbHbIE METOAbl M3Y4YEHHUS BEIIECTB U WX MPEBPALLCHUN:
poBe/ieHne, HaOJI0IEHUEe U OMMCAaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbIC PEAKLMHA OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Mmeau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE IIIMIIEPUHA C
rugapokcugom meau(ll)), ampaerugoB (OKHUCICHHE aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l) m rumpoxcunom menu(ll), B3aumomelicTBue Kpaxmaina c
MOJIOM), TPOBEACHHE MPAKTUYECKOM pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuétnrble 3amaumn.




Bbluucienuss mo ypaBHEHUIO XMMHYECKOW peakumu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM MPOAYKTa pPEAKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEUIECTB WJIM MPOAYKTOB
peakiun).

A30TCOoepKaIMe OPraHNYECKUE COCIUHEHMS.

AMHMHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OPraHUYECKUE  COEIHHEHHS.
®u3znyeckre U XMMUYECKHME CBOMCTBA aMUHOKHUCIOT (Ha NpHUMEpPE TIIMLUHA).
buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTuasl.

benku kak MpupoJHbIE BHICOKOMOJIEKYJIApHBbIE coequHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAs CTPYKTypa OEJKOB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCnepHUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M UX NPEBPALLCHUN:
HaOJIIOZEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OEJIKOB
IIpU HarpE€BaHUH, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoieKyJIsIpHbIE COeIMHEHUSsI

OCHOBHBIE TOHSATHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHMA:
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPHU3ALMH, CPEIHSS
MOJEKyJsipHass macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAMHEHNN — TOJIMMEPHU3ALMS U TTOJTMKOHACHCALIHS.

DKCnepruMEeHTAIbHBIE METOAbl W3YUYEHHs BEIIECTB M WX MPEBPALLCHUN:
O3HaKOMJIEHWE ¢ oOpa3laMM NPHUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4IyKOB.

MexnpeaMeTHbIE CBS3H.

Peasmzannss MeXnpeIMETHBIX CBA3€H NPU H3YYEHUH OPraHUYECKOU
xumun B 10 KJacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX
€CTECTBEHHO-HAYYHBIX TMOHSTHI, TaK W MOHATHUH, SBISIOIIUXCS CUCTEMHBIMHU
JUISl OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmume ecTeCTBEHHO-HAy4YHbIE TMIOHSATHA: SBJICHWE, Hay4yHbIM (aKT,
TUI0TE3a, 3aKOH, TEOpHsl, aHajlu3, CUHTE3, KiaccUu(uUKalus, MepuoaUYHOCTD,
Ha0II0AeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

®usuka: wMarepus, DSHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocepa, oOMEeH BEIIECTB B OpraHuU3Me,
(doTocHHTE3, OMOJIOTMYECKH AaKTUBHBIE BellecTBa (OENIKH, YIJIEBOJbI, >KHUPHI,
(hepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHonOrus: TUIIEBbIE MPOIYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUA,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE 1 KOCMETUYECKHUE IPENapaThbl, MaTEpUaIbI
U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckue OCHOBbI XUMHHU

XUMUYECKHM DJIEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTUUYECKUE YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeAesieHUsl AIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.



[lepuomnueckut 3akoH u llepuoamueckas cucTEMa XHUMUYECKUX
anementoB J[. WM. Menneneea. CBs3b NEPUOAMYECKOTO 3aKOHA U
Ilepnommyeckoir cucrteMbl xumuudeckux snemeHTtoB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX MMU MPOCTBIX U CIOXKHBIX
BEIIECTB N0 Tpynmam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XHMMHUYECKasl CBS3b. BHABI XUMHYECKOW CBS3U
(xoBanieHTHasl HEMOJSPHAs U NOJIAPHAs, HOHHAS, METallInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XWUMHUYECKOH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DIEKTPOOTPULIATEIIBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIDHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HWIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTbh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[lIonaTne o nucnepcHbIX cucremMax. VICTHHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pacTBOPE.

Knaccudukanms  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCcKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass peakuus. Kiaccudukanusg XUMHUYECKUMX peakuuid B
HEOPraHMYE€CKOM M OPraHUYEeCKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U MTPEBPALLECHUS YJHEPTUH IPU XUMHUYECKUX PEAKLIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DaKTOphI, BIHSIONIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecus. [ [punnun Jle [lartense.

OnekTpoiutuueckas aucconuanus. CUIIbHbIE U CJIa0ble JJIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHHI:
neMoHcTpauus tabmui «lleproguyeckas cucteMa XMMHYECKUX 3ieMeHToB [l
N. MenaeneeBay, n3ydeHue MoJielield KpUCTANIMUYECKUX PEIIETOK, HAOII0ICHHUE
M OIKCAaHHWE JEMOHCTPAMOHHBIX M JIA0OPATOPHBIX OMBITOB (pa3ioxKeHue
MEPOKCHIA BOAOpPOAA B MNPHUCYTCTBUU KaTaau3aTopa, OIPEAECIEHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIbIO YHUBEPCAIBHOIO WHIHWKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOU padoThl «BiusHue paznuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIIHI.

Pacuérnbie 3anaum.

Pacyétel 10 ypaBHEHMAM XUMHYECKMX pEaKLUUH, B TOM UHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHUS «MACCOBAs
JIOJISI BELIECTBAY.

Heoprannueckasi Xumus

Hemerannel. Ilonoxenne HemeramnmoB B llepuommueckoi cucreme
xuMuueckux anemeHToB JI. V. MenzaeneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB.
du3znyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpuMeEpe
KHCJIOPOJa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, ymiepoga U KpEeMHHS) U UX  COCJUHEHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIUX KUCTOT, BOJOPOJHBIX COSAUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Mertannel. [lonoxenne metaiutoB B [lepruoanueckon cucTeMe XUMHUYECKUAX
anementoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOECHHS 3JIEKTPOHHBIX
000704eK aTOMOB MeTajuioB. O0mme guznueckrue cBoicTBa MeTamioB. CriaBsl
METAIIOB. DJIEKTPOXUMHUYECKUN PsAJT HAPSXKEHUI METaJIoB.

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUH, KUK, KalbLHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mme crocoObl OTyYeHUS MeTaJIOB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUsSI BEIIECTB W UX MPEBPAIICHUI:
M3y4YeHUe KOJUICKIMU «MeTallyibl U CIIaBbl», 00pa3IoB HEMETAIIJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHE JEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THUAPOKCHAA  aIOMHUHHUS  C
pacTBOpaMM KHUCIOT M IIeJI0YEeH, KauyeCTBEHHBIE pEaklIMU Ha KaTHOHBI
METaJIOB).

PacuérHblie 3anaum.

Pacuétsl Macchl BeliecTBa Ui 00bEMa ra3oB MO0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WK 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuy€rsl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIU
OJIHO U3 BEIIECTB UMEET MIPUMECH.

XUMUA U KU3Hb

Ponp xumuu B 00ecrieueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIIEBOM
0€30IacCHOCTH, pa3BUTUU MeIULIMHBL. [[OHSITHE O HayYHBIX METOJAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIUICHHOTO
MOJTYUYEHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpEe BEIIECTB MU MATEPUAJIOB: BaKHEHIIHME CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaIbl ISl SJEKTPOHUKHN, HAaHOMAaTepHUasbl, OpPraHUYeCKUE U MUHEPATbHBIC
ynoOpeHus.

XuMHSL U 3J0pOBbE 4YEJIOBEKA: MpaBWJIa WCIOJIb30BAHUS JICKAPCTBEHHBIX
npernaparoB, MpaBuja OE30MAaCHOTO HCIMOJIb30BAaHUS IMpENnapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXOpeAMETHBIX CBSi3eM MpU  U3y4YeHUM OOled u
HEOpPraHM4eCcKol XUMHUM B 11 Kjacce OCyIIECTBISIETCA YE€pe3 MCIIOJIb30BAHUE
Kak OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHSITUH, TaK W TMOHSITUH, SIBISIONINXCS
CHUCTEMHBIMHU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYUYHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpUSs, aHAIW3, CHUHTE3, KiIaccuuKaius, MNepUOJUIHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIIMPOBaHUE, U3MEPECHUE, SIBJICHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TON, PaJMOAKTUBHOCTh, MOJICKYJa, DSHEPreTUYECKUN YpOBEHbD,
BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBA, (U3UUYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadusi: mMuHEpasibl, TOpHBIC TMOPOJBI, IMOJE3HBICE MCKOIMAEeMbIE,
TOILJIMBO, PECYPCHI.

TexHonorus: XUMUYeCcKas MIPOMBIIIJIEHHOCTb, MeTaJLTyprus,
IIPOU3BOJICTBO CTPOUTENIHHBIX MaTepuasoB, CEIIbCKOXO03SICTBEHHOE
IIPOU3BO/ICTBO, nuIeBas MPOMBIIIJIEHHOCTb, (dbapMmaiieBTHYECKAS



IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTUYCCKUX IIPCIIApaTOB, IIPOU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAsA IMPOMBINIJICHHOCTD,
HAHOTCXHOJIOI'NHU.



TEMATHYECKOE IIJTAHUPOBAHHUE, B TOM YHUCJIE C YYETOM PABOYEM
ITPOI'PAMMBIBOCIIMTAHUSA C YKASAHUEM KOJIMYECTBA YACOB, OTBOJANUMbIX HA
OCBOEHUE KAXKJI0MW TEMbI

10 KUIIACC
N HauMenoBanue KoanuyecTBO 4acosB
[1]
pa3iejioB H TeM IIpakTnyeckue .
n/n Bcero | KonTposbHbie padoThI BocnurareabHBIH MOTEHIMAJ
MPOrpamMmmbl padoThI
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer
. HuTepec k 00y4eHHIO U TO3HAHUIO;
OpraHUYEeCKOU
JIF0003HATENILHOCTE; TOTOBHOCTh U
xumun. Teopus
CITOCOOHOCTH K caMO00Opa30BaHUIO,
1.1 CTPOCHUS 3
OCO3HAaHHOMY BBIOODY
OpraHUYECKUX
. HAIPaBIEHHOCTU U YPOBHS O0YUYCHHS
coenuHeHu A. M. .
B JJaJIbHEHIIIEM
byrtneposa
Hroro no pazneny 3
Pa3nea 2. YrieBsogopoasbl
[Ipenenbubie VYcraHOBKa Ha AaKTUBHOE y4acTUeE B
2.1 YIJIEBOJOPOABI — 2 pELIEHNH IPAKTUYECKUX 3a7au
aJIKaHbI MaTeMaTUYeCKOW HaMpaBJIEHHOCTH,
HereﬂeﬂBHBIe OCO3HAHUEM BAXKHOCTHU
' AJIKEHBI 6 1 HPOTSHKEHUH BCEMN KU3HH JUIS
9
ANIKaIAEHEI YCHENHOM MpodeccuoHaIbHON
2




AJIKUHBI

2.3

ApomMarundeckue
YTIIEBOIOPObI

2.4

[Ipupoansie
UCTOYHUKU
YTIEBOIOPOIOB U
uX nepepadoTka

JIeSATEIIbHOCTH U Pa3BUTHEM
HEOOXOIUMBIX YMEHHUN

Hroro no pasaceiny

13

Pa3znen 3. Kuciiopoaconep:kauiue opranuieckue coeJuHEHHsI

3.1 Cruprel. DeHon 3 OpueHTanys B A€ATeIbHOCTH Ha
AJbJICTHUTBL. COBPEMEHHYIO CHCTEMY HAYIHBIX
Kap6oHoBsie MIPEJICTaBICHUI 00 OCHOBHBIX

32 KHCJIOTHI. ! 3aKOHOMEPHOCTSIX Pa3BUTHS
CnoxHsle 3(hupsl 4eJI0BeKa

3.3 YraeBojbl 3 1

Hroro mo pazneny 13

Pasnen 4. Azorcoaepxamm

€ OPTraHNICCKHEe COCIUHCHUSA

Oco3HaHHBIN BBIOODP U IOCTPOEHUE

AMUHBL. VHIUBHLy aIbHOW TPACKTOPUH
4.1 AMHHOKHCIIOTHI. 3 00pa3oBaHus M )KU3HEHHBIX IIJIAHOB C
Benku y4€TOM JIMYHBIX HHTEPECOB U
00I11eCTBEHHBIX TOTPEOHOCTEH.
Hroro no pazneny 3




Pa3neu 5. BoicokoMoJIeKyJISIPHbIE COeIMHEHUSI

HpI/IBJ'Ie‘IeHI/Ie BHHMAaHMH

51 ITmacTmaccel. ) IIKOJIbHUKOB K IIEHHOCTHOMY
' Kayuyku. Bonokna aCIIEKTy U3y4aeMbIX Ha YPOKax
SIBJICHUH.
Hroro no pazneny 2
OBUIEE KOJIMYECTBO
YACOB I10 34

I[TPOT'PAMME




11 KJIACC

N HauMeHoBauue KoanuecTBO 4acoB
[
n/n PAAEIOn 1 TeM Bcero Konrpoamusie TipaxTdeckue BocnurareabHbIH MOTEHIMAJ
NporpaMmel padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CTpOCHI/IC aTOMOB. OCO3HAHUsA
Tepuoaeckuit 0o0yYarmMucs CBOMX
SAKOH 1 KOHCTUTYIIMOHHBIX ~ TIpaB |
00S3aHHOCTEHW, YB&XKEHHS K
11 Hepuonuieckas 3 3aKOHY H MIPABOIOPSIKY;
CucTeMa IIEHHOCTHOI'O OTHOILICHMS K
XUMHUYCCKUX HCTOPUYCCKOMY W HAYYHOMY
snementos JI. 1. HACJIEAUIO OTEYECTBEHHOU
Meneneena XUMHH,
HPAaBCTBEHHOI'0 CO3HAHUS,
Crpoenue BerecTsa. ATUYECKOTO MOBEJICHUS;
1.2 MHoroo6pasue 4 OCO3HAaHUA MOCJIEACTBUN U
BEIECTB HENIPUATHS BPEIHBIX ITPUBBIYEK
(ynotpebieHus aJIKOTOJIs,
13 Xumuieckue 6 1 HAapKOTHKOB, KypEeHHUS);
peakuuu YCTAaHOBKH Ha AaKTHBHOC
y4yacTue B peleHnun
MPAKTUYECKUX 3aza4
COLIMAJIbHOM HANpPaBIIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);
Uroro no pazgeny 13 AKOJIOTHYECKHU
11e71eCO00pa3HOTO OTHOIICHUST K
MPUPOJIE, KaK WCTOYHUKY

CYyIIECTBOBAaHMS  >KM3HM  Ha
3emiie;




c(hOpMUPOBAHHOCTHU

MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU u

O6HICCTB€HHOI>1 IMIPAaKTUKH,

Pa3nea 2. Heoprannyeckasi xumust

2.1 Merasuisl

2.2 Hemeramiet
CBs3b
HEOPTraHUYECKUX U

2.3 P 2
OpPTaHWYECKHUX
BEILLECTB

Hroro no pazneny 17

OCO3HaAHUS
00yYarmMucs CBOUX
KOHCTUTYITHOHHBIX  TIpaB M
00S3aHHOCTEHW, YB&XKEHHS K
3aKOHY U TIPABOTIOPSIKY;
IIEHHOCTHOTO OTHOIICHUS K
UCTOPUYECKOMY ¥ HAYYHOMY
HACJIEAUIO OTEYECTBEHHOU
XUMUH;
HPaBCTBEHHOT'O CO3HAHUS,
ATUYECKOTO TTOBEACHMS;
OCO3HAHUS ITOCJICACTBUU U
HETIPUATUS BPEAHBIX TPUBBIYCK
(ynotpebnenus aJIKOTOJIA,
HAapKOTHKOB, KypEeHHs);
YCTAaHOBKA Ha aKTHBHOE
y4acTHe B periecHun
MIPAKTUICCKUX 3aja4
COIIMAJILHON HAMpaBJICHHOCTH (B
paMKax CBOETO KJlacca, IIKOJIbI);
9KOJIOTHYCCKU
11e71eCO00pa3HOTO OTHOIICHUST K
IPUPO/IE, KaK  HCTOYHHKY
CYIIECTBOBAHMS  JKM3HM  Ha
3emiie;




c(hOpMUPOBAHHOCTHU

MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd u

O6HICCTB€HHOI‘/’I IIPAaKTUKHU,

Pa3pen 3. XumMus u ;Ku3HbL

3.1 XUMHUSA 1 KU3HDb 4
Wroro no pazgeny 4
OBILIEE KOJIMYECTBO 34

YACOB II0 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThbI

IpakTuyeckue
padoThbI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

[Ipenmer opranuyeckoii
XHUMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHUE U 3HAUCHUE

Teopus crpoeHus
OPraHUYECKUX COCTMHEHUI
A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

IIpencrasienue o
KJaccuukanuu
OpPTaHUYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckasi) u
TPUBUAIIbHBIE HA3BAHUS
OpPraHWYECKUX BEUIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM AT

MertaH u 3TaH —
MIPOCTENIINE MPEACTABUTENH




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPONUJIEH —
MpoCTeiIIne MpeICTaBUTENIN
AJIKEHOB

IIpakTuyeckasi pabora Ne
1. «[lony4eHue TUIICHA U
U3YYEHUE €r0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
MeTmiOyTaaueH-1,3.
[TomrydyeHne CHHTETUYECKOTO
Kay4yKa U pe3UHbI

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUN PSI.
AneTuieH — npocTermmn
MPEJICTaBUTENb aJIKUHOB

11

Brruncienus no YpPaBHCHHIO
XUMHYECKOMN peaknumn

12

ApeHbl: 6€H30J1 ¥ TOITYOIL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YIJIEBOAOPOJIOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOJOPOAOB: IIPUPOAHBIN
ra3 Y MOINyTHbIE HePTSIHbIE
rassl, HeTh ¥ MPOIYKTHI €&
nepepadoTKu

15

KonTpoubHnas padora Nel
1o pasgeny
«YTI1eBOI0POIBI»

16

IIpenenpHbIE OAHOATOMHBIE
CIIUPTBI: METAHOJ M 3TAHOI.
Bonopoanas cBsizb

17

IIpenenpHbIE OAHOATOMHBIE
CIIUPTBI: METAHOJ M 3TAHOI.
Bopopoanas cBsi3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHE
CBOMCTBA, IPUMEHEHHE

20

Anpaeruapl: hopMaIbaeTHa
U aneTtanbaerun. AueToH

21

OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHast

22

IIpakTnyeckas padora Ne
2. «CBoiicTBa pacTBOpa




YKCYCHOM KHCIIOTBI»

23

CreapuHOBas M OJICHHOBAS
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

24

Mbu1a Kak COJTH BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ICHCTBUE

25

CrnosxHble 3(UpbI KaK
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MaposIn3 CI0KHBIX

3¢upoB

26

XKupsr: ruaponus,
pUMEHEHHE,
Ouoaoruveckas poJib KUpPOB

27

VYrneBoasl: cocTas,
KITacCH(pUKaIHSI.
Baxwneiimme npeacTaBuTeNu:
TJII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
IIPUPOJHBIE TOTUMEPBI

29

KonTtpoubnas pabora Ne2
1o pasgeny
«Kucnopoaconepxkamue
OpraHUYECKHE COCTUHEHUS




30 AMMHBI: METHJIAMHUH U

AHUJINH

AMHWHOKHUCIOTHI KaK
am(oTepHbIE OPraHuIECKUe
31 | coeauHeHwus, UX
OMOJIOrMYECKOE 3HAUCHUE.
IMenTnaer

benku kak npupoaHbIe
32 | BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS

OCHOBHBIC TIOHATHSI XUMHHU
33 | BBICOKOMOJIECKYISIPHBIX
COCIMHEHU I

OCHOBHI)IG METOABI CHHTE3a
34 BBICOKOMOJIEKYIAPHBIX
coeqmuennii. IlnmacTMaccsr,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34




11 KJIACC

Nu

~

Tema ypoka

KoaudecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

XUMHAYECKUI J1eMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus
aTOMOB

Ilepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX IIIEMEHTOB H
UX COCMHEHUH 110 TpyIIaM 1
nepuoaaM. 3HaUCHHE
NEPUOINYECKOT0 3aKOHA U
CHCTEMbl XUMHUYECKUX 3JIEMEHTOB
J.. Menneneesa B pa3BUTUU
HayKu

Crpoenue BeniecTBa. XuMHUUYECKast
CBA3b, €€ BUIbl; MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOM CBS3H.




Bonopoanas cBs3b

BanentnocTs.
DNEeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. BemecTsa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUHBIC
pactBopsl. MaccoBas 101
BEIIIECTBA B paCTBOpPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaeckux
peakuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXpaHEHUsI MacChl BEUIECTB;
3aKOH COXPaHEHUs U PEBPALLECHUS
SHEPTUH NPU XUMUYECKUX
peakusax

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBECHE

10

IIpakTnyeckas padora Ne 1.




«BnusiHre pa3nuUHBIX (AKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peaKkLum»

11

DNeKTpoNIUTHYECKAs
mucconuanud. Ilorarue o
BOJIOpOIHOM Toka3artese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIUTEIHLHO-
BOCCTAaHOBUTEJIbHBIC PEAKITHH.
[TonsiTrie 00 3EKTpOIIH3E
pacIuiaBoB U pacTBOPOB COJICH

13

Kontpoabnas pa6ora Ne 1 no
pasneiy «TeopeTnyeckre OCHOBBI
XUMUI»

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XHUMHYECKHUX deMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aroMoB. O01ue
(u3nuecKkre CBOMCTBa METAIIOB

15

Cru1aBbl METAJJIOB.
DNEKTPOXUMHYECKUN PsijL
HanpsHKEHUH METaIoB

16

XUMHUYECKUE CBOUCTBA




BaXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMHUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUNU

18

XUMU4YeCKHe CBOMCTBA IIUHKA,
JKeJie3a U UX COeIUHEHNHN

19

IIpakTnyeckas padora Ne 2.
"Pemenue skcriepuMeHTaIbHbBIX
3azad4 1mo reme «MeTtaibl»"

20

Hemeramiel, ux 1mojiokeHue B
Ilepuonuueckou cucreme
XHUMHYECKHUX 31eMEHTOB /JI. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOEHUS ATOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha puUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepo/ia)

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cephl U UX COCTMHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
docdopa 1 UX coeTMHEHHIA

24

XHUMHUYECKUE CBOMCTBA YTIIEPOa,
KPEMHHUS ¥ UX COETMHEHUI




25

[IpumeneHne BaXKHEUIINX
HEMETaJIJIOB M UX COCAUHCHUI

26

O0o0011IeHNE U CHCTEMATHU3aLIH
3HaHUH 110 Teme «HeMeTamaby».
Brruucnenust no ypaBHeHUSIM
XUMHYECKUX PEAKIUH U
TEPMOXUMHUYECKHUE PACUETHI

27

IIpakTnueckas padora Ne 3.
«PGIHGHI/IG 3KCHCpI/IM€HTaJ'II)HI)IX
3aga4 o reMe "Hemertaminr'»

28

KonTtpouabnas pa6ora Ne 2mo
TeMam «MeTtaib» u
«Hemerammsiy/Beepoccuiickast
MpoBepoYHas pabora

29

HeOpFaHI/ILIGCKI/IG " OpTraHUYCCKUC
KHCJIOTHI. HeopraHqucxne n
OpraHn4€CKUC OCHOBAHHA

30

AM@oTepHbIE HEOPTAHUYECKUE 1
OPraHUYECKHUE COCTUHECHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIISCTB

31

Ponbs xuMnu B obecrieueHuu
AKOJIOTUYECKO, YHEPTETUIECKON 1
MUIIEBON O€301MacCHOCTH, Pa3BUTUHU
MEIULUHBI




[IpencraBnenust 06 0OMUX
HayYHBIX IIPpUHIOUIIAX

32 1
MPOMBIIIIEHHOTO MOJy4YeHUs
BaXXHEHUIIINX BEIECTB
33 UYenoBek B MUpE BELIECTB U 1
MaTepuasioB
34 | XwuMmus v 310pOBBE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIbHOIO MNPO-
LECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbLI ANA YYEHUKA

* Xumus, 10 knacc/ MNabpuensH O.C., O6wecTBo ¢ OrpaHUYEHHO OTBETCTBEHHO-
ctbto «APO®A»; AkunoHepHoe obuiecTtBo «M3gaTensctBo «llpocBelleHne»
* Xumung, 11 knacc/ MNabpuensan O.C., O6wecTBO € OrpaHNYeHHON OTBETCTBEHHO-
ctbto « APO®A»; AkunoHepHoe obuiectBo «M3pgatenbcTtBo «lpocBeLlleHne»

Beeante BapumaHT

METOOAWYECKUE MATEPWUAIDbI OANA YYUTENA

Beeante 1. O.C.INabpuensH, I".I".JIbicoBa «Xumusa MeTtoandeckoe nocobue — 6aso-
BbI ypoBeHb» - M.: [lpoca 2022 rof.

2. O.C.NabpwuensH, N.I.Octpoymos, «ObLan xmmusa B Tectax, 3agadax, yrnpaxHe-
Husax. 11 knacc» — M.: [podba, 2023 rog.

3. O.C.INabpwuensmH, N.H.bepesknH, A.A.Ywakoa «Xumna 11 knacc: KoHTponbHbIe U
npoBepoYHble paboTbl K y4ebHuKy». — M.: [lpodha, 2021 r.

4. O.C.lNabpuensn, I'.I JIbicoBa, A.l".BeegeHckasa «Xmumunsa 11 knacc: HactonbHas
KHUra gna yamntensa». Yactbe 1 — M.: [lpodha, 2019 rog.

5. O.C.INabpuensH, I".I".JIbicoBa, A.l.BBegeHckasn «Xumna 11 knacc: HactonbHas
KHUra gns yantensa». Hacte 2 — M.: [Ipodpa, 2022 rog.

6. O.C.lMNabpwuensH, N.B.Pewetos, N.I.OcTpoymoBa «3agaym no xmmmm n cnocobsl
nx peweHuay - M.: «dpoda», 2021rog.

7. B.I'. JeHucoBa «Xumusa 11 knacc noypoyHble nnaHbl No y4ebHuKy
O.C.lNabpwuensHa, I'.I JIbicoBon» - Bonrorpag» Yumtens 2018rog.

8. M.A.Psa6oBa, Y.KO.HeBckas, P.B.JIuHko «TecTbl no xumum 11 knacer», - M.: Ok3a-
meH, 2019r.

9. 9. O.C.INabpwuensH, N.I.octpoymoB «XMMUYECKNIN SKCNEPUMEHT B LiKosie 11
knaccy; - M.: lpocpa. — 2019 roa. _

LN®POBbLIE OBPA30OBATEJIbHbIE PECYPCbl U PECYPCbI CETU UHTEPHET

Beeante _ BeeantenaHHblehttp://www.chemnet.ru MazeTta « Xumua» n cant ans
yuntensa «A vay Ha ypok XMmMum»

http://him.1september.ru Eannas konnekuma LLOP: MNpeameTHas konnekuus «Xu-
MUS»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4Hble aKCnepu-
MeHTbI: xumus. Konnekumna Poccurckoro obueobpasoBaTtenbHOro noprana
http://experiment.edu.ru ANXUMWK: canTt J1.KO. Anukbeposon



http://www alhimik.ru Bcepoccuiickas onumnuaga LWKOSIbHUKOB MO XMW
http://chem.rusolymp.ru OpraHnyeckass XMMunsa: anekTPOHHbIN y4eOHUK ONst CpeaHen
LLIKONb

http://www.chemistry.ssu.samara.ru OCHOBblI XMW 3NEKTPOHHbIA Y4E€OHUK
http://www hemi.nsu.ru OTKpbITbIN KONNeaX: XuMmus

http://www.chemistry.ru [luctaHUMOHHas onuMnuaga no XMMmun: TeNeKoOMMyHMKaLK-
OHHbI 06pa3oBaTeSibHbIA NPOEKT
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