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1. INTAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA IMIPOI'PAMMBLI 110
XUMHUHU HA BA3OBOM  YPOBHE CPEJHEI'O OBLIETO
OBPA30OBAHUA

1.1.JJMMHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBimuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHUS
OOyJaromMMHUCs  TPOTrpaMM  CPEeIHero  o0mero oOpa3oBaHUS  (JTUYHOCTHBIM,
MeTaIpeAMETHBIM U TpeIMeTHbIM). HaydHO-MeToan4eckoil OCHOBOM 1isi pa3pabOTKu
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOrpaMM CpPEIHEro oOIero o0pa3oBaHUs
SABJISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM ¢ CHCTEMHO-ACSTEIBHOCTHBIM TIOJIXOJIOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPEIMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUsl BBIJICICHBI CIAEAYIONINE COCTABISIOLINE:

OCO3HaHWE OOYYaIOIMMUCA POCCHUUCKOW TpaxKAaHCKOHW HUJEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOTIPE/IEIICHUIO;

HaJU4He MOTHUBAINH K O0yUCHHUIO;

I[CJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOACTBOBAThCS B CBOEH
JESITETbHOCTH  IICHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TPUCYIIMMH  IE€JIOCTHOMN
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJU4He TIPABOCO3HAHMS IKOJOTHIECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTH IEITH
U CTPOUTH KU3HECHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUSI MPEIMETa « XUMUSD» JOCTUTAIOTCS B €MHCTBE
y4eOHOH W BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHHM C TYMaHUCTHYCCKUMH,
COIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH U HJI€ajaMU POCCHICKOTO
TPaKIAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE HOPMaMHU M TIPaBUJIAMH MTOBEICHUS,
CIIOCOOCTBYIOIIMMHU TIPOIIECCaM CaMOTIO3HAHUS, CaMOPAa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH O00YyUaIOIIUXCS.

JIMdHOCTHBIE  pe3ynbTaThl  OCBOCHHMSI  MpeaAMeTa  «XUMHUS»  OTpakaroT
c(hOPMHPOBAHHOCTh  OIBITA IIO3HABATCIIBHOW W  TMPAKTUYECKOW  JIeITEIbHOCTH
oOydJaronuxcsi Mo peajan3aldyd MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS OOYYArONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB W 0OsI3aHHOCTEH,
YBaXEHUS K 3aKOHY M ITPABOIOPSIKY;

MIPEICTABJICHUS O COITMATBHBIX HOPMaX U MPaBUIIaX MEKITMYHOCTHBIX OTHOIICHHIM
B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AESITEIBHOCTH TPU CO3JaHUU YUCOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATEIBHBIX 3aJ/1a4, BBIMOTHCHUH XWMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI
JIPYTUX MPU aHATH3E PA3TNIHBIX BUIOB YICOHOH ACATEIHHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHUA:

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAy4HOMY  HacCJIEIUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCY TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XHMHUHU, OCO3HAHUS TOTO, YTO JIOCTMXKEHHUS HAYKHM €CTh pe3yJbTar
JUTHTEITLHBIX HAOMIOACHUH, KPOTIOTINBBIX IKCTICPUMEHTAIBHBIX MTOMCKOB, TIOCTOSTHHOTO
TPyAa YYEHBIX U NPAKTUKOB;

MHTEpEca W MO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEAYIOLIEM aHAIU3e
uH(}OpMAaIUU O MEPEAOBBIX JTOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBS3aHHBIC C XUMUYECKUMHU SIBICHUSMHU, U
IIPUHAMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OILICHUBATh CBOE MOBEJICHUE U MOCTYIIKK CBOMX TOBAPUIIEH C MO3UIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYNKOB;

4) dpopMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 3/J0pOBOTO U 0€30macHOr0 o0pa3a *KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOILICHUSI K COOCTBEHHOMY (DU3UUECKOMY U TICUXUYECKOMY
3J10POBBIO;

coOmro/ileHrs TpaBuil Oe30macHOro oOpalieHusi C BelecTBaMH B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI UHIUBUIYATHHOTO M KOJJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHMsI TOCJIEICTBUN U HENPUATUS BPEAHBIX MPUBBIYEK (yHmOTpeOJieHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-HUCCIIeI0BATEIBCKON
NeATEeIbHOCTU, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JEATCIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHE B PEIICHUM MPAKTUYECKUX 3a7ay COIMaIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYCHHIO TPo(deccuii pa3ImiHOTO POjia, B TOM YUCTIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYJAOBOU NESITEIHHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHUAYATHHOW TpaeKTOpUH 0Opa30BaHMS,
Oynymeld mpodeccuu W pean3aliid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB W MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

OKOJIOTHYECKH TIEJIECOOOPA3HOTO0 OTHOIICHUS K TMPHUPOJE, KaK HMCTOYHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUsl TJI00aJbHOTO  XapakTepa HKOJIOTHYECKUX MPOOJEeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HAHUSI HEOOXOIWMOCTH WCTIOIB30BAHUS MOCTH)KCHUN XUMHH ISl PEIICHUS
BOIMPOCOB PAMOHAIIBHOTO MPUPOIOIIOIB30BAHMUS;

AKTUBHOI'O HEMPUATHUS JNEUCTBUM, MPUHOCIIINX BPEI OKPYXAIOIIEH MPUPOIHOU
cpelne, yMEHHUs TMPOTHO3UPOBATH HEOIATONPUSATHBIE JKOJIOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATH UX;

HAJIMYMS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKON KYJIBTYpPBHI,
ONBITA JEATEILHOCTH JKOJOTMYECKON HAMPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMHU B MO3HABATENIbHON, KOMMYHUKATUBHOM M COIIMAIIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoOuH,

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHeMPUKN XUMUU KaK HayKH, OCO3HaHUS €€ poyid B (hOPMHUPOBAHUU
pPaAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO TMPEACTaBICHHUS 00
OKPYXaIIIEM MHUPE KaK O €IUHCTBE MPUPOALI M YEIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPOOJIeM COXpaHEHUsI MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOON 3HAYMMOCTH XUMHUH JIJII COBPEMEHHOM ITUBUIIM3AIIMHU: B
e€ TYMaHHMCTHYECKOW HAMpaBIICHHOCTH W BAaXXHOW POJU B CO3/JaHUM HOBOW 0a3bl
MaTepUaIbHOW KYJIbTYpbI, PEUICHUU TIIOOAIBHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHS
YEJIOBEUECTBA —  CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM ©  AKOJOTHYECKOU
0€30IMacHOCTH, B Pa3BUTUU MEIMIIMHBI, OOCCIEUEHUU YCJIOBUM YCHENIHOTO TpyJa U
HKOJIOTUYECKH KOM(POPTHOM KU3HU KAXkKIOTO YiIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: MOHUMAaHHUS CYIIHOCTH METOJOB MO3HAHMS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IMOJydaeMbIe
3HAHUA JIJIs aHalii3a U OOBSICHEHUS SBJICHUN OKPY>KAIOIIETO MUPA U MPOUCXOSIINX B
HEM W3MEHEHUM, YMEHHUsS JejlaTh 0OOOCHOBAHHBIC 3aKJIOUCHHS HAa OCHOBE HAYUYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEJIBI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCTOJIb30BaTh XUMUYECKNE 3HAHUSA I PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO U UCCIIEIOBATENbCKON IESITEIbHOCTH;



TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHHUIO,
K aKTHBHOMY TOJIYYCHHUIO HOBBIX 3HAHWU MO XUMHUHU B COOTBETCTBUM C >KM3HEHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B pasInyHBIX cdepax MpodecCHoHATHHON
NEeSTETHLHOCTH.

1.2. METAIIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUS YYEOHOro mnpeameTra «XuUMHSD» Ha
YpOBHE CpeHEro 001ero 0opa3oBaHus BKIIOYAIOT:

3HAYNMBbIE TUISL (dopMupoBaHus MHUPOBO33pPEHUSA oOyuaromuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEeHAYyYHbIE IOHATHUS, OTpa)Karolue
LEJOCTHOCTh HAy4YHOM KapTUHBI MUpa M cHequpuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO, SHEPIHs, SBICHHUE,
IPOLIECC, CUCTEMA, HAy4HbIH (DaKT, NPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIIE0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHbIE Y4yeOHblE JeHcTBUS (TMO3HABAaTENbHbIE, KOMMYHHUKAaTHBHBIC,
peryisaTUBHBIE), obecneunBaromye GpopMupoBaHre (PyHKIMOHATBHOW IPaMOTHOCTU U
COLIMAJIBHOM KOMITETEHIIMU 00yYarouuxcs;

CHOCOOHOCTh OOYyYaroLIUXCsl HMCMOJIb30BaTh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE YueOHbIE JEHCTBUS B IIO3HABATEILHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXAlOT  OBJAJACHHE  YHUBEPCAIbHBIMU
y4eOHBIMHU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSIMU.

OBiaieHue YHMBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUSMMU:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHUSA:

CaMOCTOSATENbHO (POPMYJIMPOBATh U aKTyaIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpENeNATh LEJIU JCATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH UX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh NIPH OCBOEHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEepHbIE MPU3HAKK TIOHSATHUH M YCTAaHABIMBATH WX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATUSA ISl OOBSICHEHUS OTAENbHBIX (PAKTOB U
SIBJICHUI;

BbIOMpaTh OCHOBAaHUS U KPUTEPUU IS KJIACCHU(PUKALMU BEIIECTB U XUMUYECKUX
peaKLnil;

yCTaHABJIMBATh TPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY M3YYaEeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTUYECKHUE PACCYKJECHUS (MHIYKTUBHBIE, JETYKTHUBHBIC, [10 AHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYMS B PAaCCMATPUBAEMBIX  SIBJIICHUSX,
(GopMyJIMpOBaTh BHIBO/BI U 3aKIHOUCHHUS;

OPUMEHATh B TPOLECCE MO3HAHUA, HCIOJIb3YyeMblE B XHMHHM CHMBOJUYECKHE
(3HAaKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJEIBbHBIE MPEACTABICHUS — XHUMHYECKUUI
3HaK (CUMBOJI) 3JIEMEHTa, XUMUYecKass (opMmysia, ypaBHEHUE XUMUYECKOM PEaKINH —
OpU pEIIeHWH YYEOHBIX TMO3HABATENbHBIX U TMPAKTUYECKUX 3a/ay, MPUMEHSIThH
Ha3BaHHbIE MOJEIBHBIE NPEICTABICHUS Ul BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XMMHUECKHUX PEAKIIHM.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBUSI:

BJIQJIETh OCHOBAMHM METOJOB HAYyYHOTO IIO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkiuu;

(opMynupOBaTh LENM U 33Ja4M HUCCIEIOBAaHUS, MCIOIb30BaTh MOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI sl ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKICHHUI;

BJIAJCTh HABBIKAMH  CAMOCTOSITEJIBHOIO  IUIAHUPOBAHHUS M IPOBEICHHUS
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPIICHCTBOBAaTH YMEHHUS HAOIIOJATh 3a XOJI0M
Mpolecca, CaMOCTOATENBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIupoBaTh
0000IIIeHHsI U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJITATOB HCCIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOJEIaHHOMN padboTe;

npuoOpeTaTh  OMNBIT  YYEHHWYECKOW  MCCIEAOBATENbCKOM U MPOEKTHOH
JESITEIbHOCTH, MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY
METO/IOB PEUICHUS MPAKTUYECKUX 3aa4, TPUMEHEHHUIO PA3IMYHBIX METOJI0OB MO3HAHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHMKAX MHGOpMaluu (HAy4YHO-TIOMYJIIpHas
JUTEepaTypa XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE mocolusi, pecypcel HTepHeTa),
aHaJIM3UPOBATh UH(OPMALIMIO PA3TUYHBIX BUIOB U (OPM HPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(opMyIMpPOBATH 3aIIPOCH] U MPUMEHSATH PA3IMYHbIE METO/IbI IPU MIOUCKE U O0TOOpE
uH(pOopMaLu, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HUCHOJb30BaHUS  MH(OPMALKMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAaNIbHYIO (pOpMy mpencTaBiieHus HHGOpMaIIu
(cxempl, rpauKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYUYHBIM SI3bIK B KaueCTBE CPENCTBA MpH padoTe ¢ XUMHYECKOH
uH(pOpMalel: TPUMEHITh MEeKIpeIMeTHbIE ((PU3nUecKue U MaTeMaTHUECKHUE) 3HAKH U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;



UCIONb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaIJISITHOCTH.

OBi1aieHHe YHHBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUAMU:

3aJ1aBaTh BOIPOCHI MO CYILIECTBY OOCYKJAaeMOW TEMbl B XOJ€ AHaJIora W/WUJH
IUCKYCCHHU, BBICKA3bIBaTh UICH, (HOPMYIHPOBATH CBOM MPEHJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4u;

BBICTYIIaThb C IMPE3CHTALMEH pEe3yJIbTATOB II03HABATEIIBHOW JIESITEIBbHOCTH,
[IOJIYYEHHBIX CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMH IPU BBIIIOJIHECHUHU
XUMHUYECKOTO JKCIIEPUMEHTA, IMPAKTUYECKOW padOThl IO MCCIEAOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIECTB, pealn3aliil y4eOHOTo MpoeKTa u (POpPMYIHpPOBATH BHIBOIBI IO
pe3yapTaraM MPOBEAEHHBIX HCCIECIOBAHUM IIyTEM COTJIACOBAHMS IO3ULUNA B XOJC
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OBiaieHue YHMBEPCAJIBHBIMH PeryJISTHBHBIMH ACHCTBUAMMU:

CaMOCTOATEJIbHO  IUIAHMPOBAaTh M OCYLIECTBIATH CBOK  IIO3HABATEIBHYIO
NEATENIBHOCTh, ONpeaeisisi €€ IelIn MW 3aJadd, KOHTPOJWpPOBAaTb H IO MeEpe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  NIpEajiaraéMblid  alfOPUTM  JEHUCTBUU  NpHU
BBIIIOJTHEHUM  Y4E€OHBIX M  HCCIENOBATEeNIbCKMX  3ajad, BbIOMpaTh HaumbOoJjee
3¢ (deKTUBHBIN CIOCO0 UX PELICHUS ¢ YUETOM MOJYUYEHHUS] HOBBIX 3HAHUM O BEIIECTBAX U
XUMHUYECKUX PEAKIIUIX;

OCYILECTBIISITh CaMOKOHTPOJIb CBOEM JEATENBHOCTH HAa OCHOBE CAMOAHAIW3a H
CaMOOLICHKH.

1.3.IPEAMETHBIE PE3YJIbTATbI

10 KITACC

IIpenmeTHbIe pe3ysibTaThl OCBOCHUA Kypca «OpraHudeckas XuMUs» OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPECTABICHUN O XUMHUYECKOM COCTaBIISIFOIIEH €CTeCTBEHHO-
HAY4YHOM KApTUHBI MHpPA, pPOJH XMMHUHU B TIO3HAHWHM SABJICHUW IIPUPOJIBI, B
(hopMUPOBAHUM MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ PYHKIIMOHAIBHOW TPAMOTHOCTH,
HEOOXOJIMMOW NJi PEeIICHUs] MPAKTHYECKUX 3a7ad M HKOJOTHYECKU OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO Y TPUPOHOU CPEIE;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHWUH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMUUYECKUW SJIEMEHT, aToM, JJICKTPOHHAas 000JI0YKa
aToMa, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XWUMHYECKasi CBSI3b,
CTpyKkTypHasi ¢opmyna (pa3BEpHyTass M COKpali€HHas), MOJib, MOJSpHas Macca,
MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKelleT, QYHKIIMOHANIbHAS TPYIINA, paguKall, u30Mepus,
W30MEPBI, TOMOJIOTHYECKUM  PsAd, TOMOJIOTH, YIVIEBOAOPOIBI, KHCIOPOA U
a30TCOJICpXKAIIME  COCAMHEHMS, MOHOMEp, IOJUMEP, CTPYKTYPHOE  3BEHO,



BBICOKOMOJICKYJIIDHBIE ~ COCIMHEHUS); TEOpPUM W  3aKOHBI (TEOpHsl CTPOEHUS
opraHuueckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHMWA SI3bIK XMMHUHU; MHUPOBO33PECHUECKUE 3HAHUS,
JeXalye B OCHOBE NMOHUMAHUS MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHUX SIBIICHH,
(aKTOJOTUYECKHE CBEJCHUS O CBOWMCTBaX, COCTaBe, TOJYyUYCHHH M 0O€30MacHOM
WCIIOJIP30BAaHUN BAKHEHIIMX OPraHWYECKUX BEMIECTB B OBITY HW MPaKTUYECKON
NEeATEeIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPU3HAKK TOHITHH,
YCTaHABIIMBaTh WX B3aMMOCBA3b, MCIIOJB30BATh COOTBETCTBYIOLIMUE IIOHATHUS NPH
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPTaHUYECKUX COCAUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHUW HCIOJIB30BATh XHWMHYECKYIO CHUMBOJHKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COkpami€HHON) hopmyn
OpraHUYECKUX BEIIECTB M YPABHEHHI XMUMUYECKUX PEAKUWW, U3rOTABIMUBATH MOJEIU
MOJIEKYJl OpPraHMYECKMX BEIIECTB JUIA WIUIIOCTPAIMM HMX XUMHUYECKOr0 H
MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAIICKHOCTh HU3YUYECHHBIX
OpraHUYECKUX BEHIECTB MO UX COCTABY M CTPOCHUIO K ONMPEeIEHHOMY KIIAcCy/Tpyrmie
COeMHEeHUI  (YTIeBOJOPOMAbI, KUCIOPOA U  a30TCOAEpKAIME  COCIMHEHHS,
BBICOKOMOJICKYJIIPHBIE COCAMHEHUsI), JaBaTh MM Ha3BaHUS MO CHUCTEMaTUYECKOU
nomenkinatype (IUPAC), a Takke NPUBOAWTH TPUBHAIBHBIE HA3BaHUS OTIEIBHBIX
OpraHUYeCKUX BEIIECTB (ITWJICH, MPOMUJIEH, alleTUJIEH, STWICHIJIUKOJb, TJIUIICPUH,
dbeHon, QopManpierul, aneragbIerull, MypaBbUHAs KHUCJIOTa, YKCyCHasi KHUCIOTa,
OJICMHOBas KHUCIIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, eJlTio03a,
TJIMIUH);

chOpPMHUPOBAHHOCTh YMEHHSI ONPEAENATh BHUIbl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH IOJOKEHUS TEOPUU  CTPOCHHUS
oprannveckux BemectB A. M. BytnepoBa s 0ObsICHEHUS 3aBUCHUMOCTH CBOWMCTB
BEIIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHECHHSI MaCChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTpOeHUE, (PU3UUYECKUE U
XUMUYECKUE CBOMCTBA TUIIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BellecTB (MeTaH, dTaH, STUJICH, TPOIMIICH, alleTuiaeH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30Ji, METaHOJ, 3TaHOJI, ATWJICHIJUKOJb, TJUIEPUH, (PeHOoJ, areTaabIeru,
MypaBbHHAsT U YKCYCHasl KHCJOTBI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMU YpPaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HWCTOYHUKHU YTIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOJIHBIN Ta3, yroib), COIOCOOBI UX MEPEPadOTKU U MPAKTUUYECKOE
MIPUMEHEHHUE TTPOIYKTOB MEPEepadOTKH;



chOpPMUPOBAHHOCTh ~YMEHUH MPOBOJUTH  BBIUMCICHHUS IO XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KONIMYECTBA HCXOJHOTO BEIIECTBA WM MPOIYKTa
pEeaKlMM MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJTHOTO M3 MCXOJHBIX BEUIECTB
WIH MIPOJAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUHN BIIAJETh CUCTEMON 3HAHWN 00 OCHOBHBIX METOJaX
Hay4HOI'O MO3HAHMS, UCIOJIb3YEMbIX B XMUMHUH NMPU U3YYEHHUH BEIIECTB U XUMUYECKUX
ABJICHUHN (HAONIO/IeHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJICIHPOBAHHE), HCIOIH30BAThH
CUCTEMHbIE XMMHUYECKUE 3HAHUS JJISI IPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCT, YMEHUW COOJIIOMATh TPAaBWJIA TOJB30BAHHS XHUMHYECKOU
MOCyIOl U JTa0OpaTOpHBIM O00OpyIOBaHUEM, a TakKXKe MpaBuia oOOpalieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMH IO BBIMOJHEHHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

COPMUPOBAHHOCTh ~YMEHUW  IJIAHUPOBATH U  BBINOJHATH  XUMHYECKHUM
AKCIIEPUMEHT (TPEBpAILEHUsI OPTraHWYECKUX BEIIECTB MPU HArpEBaHUM, IOIYYEHUE
ATUJIEHA W U3YyYEHHE €ro CBOMICTB, KAUECTBEHHBIC PEAKIUU OPraHMYECKUX BELIECTB,
JeHaTypauus OeJIKOB IpU HarpeBaHUM, L[BETHbIE PEAKIMHU OEJNKOB) B COOTBETCTBHUHU C
IpaBWJIaMU TEXHUKU O€30MAaCHOCTH IPU OOpaILEHUH C BEUIECTBAMM M J1a0OpaTOPHBIM
000pyOBaHUEM, NPEICTABIATH PE3YIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUU U (POPMYJIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

COPMUPOBAHHOCTh ~ YMEHMM  KPUTHUECKH  AHAIM3HPOBATh  XUMHYECKYIO
uHpOpMaLlMIO, TOJYy4aeMyl U3 pa3HbIX HMCTOYHHMKOB (CpeIcTBa  MAacCOBOM
uHpopmanuu, TaTEpHET U APYTrUX);

c(hOpMHUPOBAHHOCTH YMEHUH co0JroaaTh npaBuia 3KOJIOTUYECKHU
11€J1ec000pa3HOro MOBEAEHUS B OBITY M TPYJIOBOM JEATEIBbHOCTH B LIETSAX COXPAaHEHUS
CBOErO 3/0POBbS M OKpYXKaroLEHd MPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTb
BO3JICHCTBHS HA >KMBBIE OPTaHU3MBbI ONPEIECIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAs
cmpicn  mokazarenss [IJIK, mnoscHATh Ha mnpuMepax crnocoObl YMEHBLIEHUS U
MPEeA0TBPALIEHUS UX BPETHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui OOYyYaroIIMXCS C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbs: yYMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX II03HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUMN;

JUTSL CHETBIX U CIA00BUIAIIMX OOYYAIOIIMXCS: YMEHUE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyIL.

11 KUIACC



[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOImas m HeoOpraHUYecKask XUMUS
OTpaXaloT:

c(hOpPMHPOBAHHOCTH MPEACTABICHHUI: O XUMUYECKON COCTABJISAIONICH €CTECTBEHHO-
HAyYHOH KapTUHBI MHpa, POJM XUMUU B I[IO3HAHWHM SBJICHWH TNPUPONBI, B
(hOpMHUPOBAHUN MBIIUICHUS U KYJIbTYPhI JUYHOCTH, €€ (DYHKIIMOHAIEHON IPaMOTHOCTH,
HEOOXOAMMON ISl PEIICHHS] TMPAKTUYCCKUX 3a7ad M IKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM CPEJE;

BJIQJICHUE CUCTEMOM XUMHAYECKHUX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloNIue TIMOHATHS (XUMHYECKHMH »JJIEMEHT, aTroM, u3orom, S-, p-, d-
ANIEKTPOHHBIE OpPOWTATM AaTOMOB, WOH, MOJIEKYyJa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas CBS3b
(koBajIcCHTHAs, MOHHAs, MeETa/UIMYecKasl, BOJOPOJHAS), KpUCTA/NIMYECKas pereTka,
TAMBl ~ XUMHUYECKHX  PEaKIHi,  pacTBOp,  OBJEKTPOJUTHI,  HEIJIEKTPOJIHUTHI,
ANCKTPOUTUYCCKAs  JUCCOITMAIINS,  OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYCCKON peakluh, XWMHUYECKOE pPaBHOBECHE), TEOPUM | 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON AucCconHnanuu, nepuoandeckuii 3akon . . MenneneeBa, 3aK0oH
COXpaHEHHMS MAacCChl BEIIECTB, 3aKOH COXPaHEHWS M TMPEBPAIlCHUS DSHEPIUU IpHU
XUMHUYECKUX  PEaKIusAx), 3aKOHOMEPHOCTH, CHMBOJHMYECKUM  S3BIK  XHMHH,
MHPOBO33pEHUYECKAE 3HAHMS, JISKAIINE B OCHOBE TIOHMMAHHWS TNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKUX SIBICHHUM, (HaKTOJOTUUECKHE CBEICHUS O CBOMCTBAx,
COCTaBe, TOJYYCHHH M OCE30IaCHOM WCIOJIb30BAHUU BAXKHEUIINX HEOPTaHUYCCKUX
BEIIIECTB B OBITY U MPAKTUUECKOM JICITSIHHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh yMEHUM BBISBIATH XapaKTepHBIC TIPU3HAKWA TOHITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIIONH30BATh COOTBETCTBYIOIINE TOHATHS TpHU
OTMCAaHUH HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHUI;

chOpPMHUPOBAHHOCTh YMEHUM HCIIOIB30BaTh XHUMHUUYECKYI0 CHUMBOJUKY IS
cocTaBJieHUs] (POPMyIT BEIIECTB M YPABHCHHH XUMHUUECKUX PEAKIIUM, CHCTEMATHIECKYIO
Homenkinatypy (IUPAC) u TpuBManbHbie Ha3BaHHUS OTACIBHBIX HEOPTaHUYECKHUX
BEIIECTB (YrapHBIA Ta3, YIJIEKUCHIBIA Ta3, aMMHaK, raméHas W3BeCTb, HeraméHas
W3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHC);

c(hOPMHUPOBAHHOCTh YMEHHUW OIpPEICIATh BaJEHTHOCTh M CTCICHb OKHCIICHHS
XUMHUYECKUX JIEMEHTOB B COCIMHCHUSAX Pa3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOM CBS3U
(koBajicHTHAs, WOHHAS, MCTAIMYCCKAs, BOJOPOAHAS) B COCIWHCHUSAX, THII
KPHCTAJUTMYECKONW PEemETKH KOHKPETHOTO BEIIeCcTBa (aTOMHAs, MOJICKYJIIpHAsi, HOHHAS,
MeTaJUTHIecKas ), XapakTep CpeIbl B BOJHBIX PACTBOPAX HEOPTaHUICCKUX COCTUHCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTAaHABIWBATHh MPUHAJIC)KHOCTh HEOPTAaHMYECKUX
BEIIIECTB IO WX COCTAaBY K OMNpENeIEHHOMY KJAacCy/TpyIIe COeAMHEHUH (IIPOCThie
BCIIECTBA — META/UIBI M HEMETAJIbI, OKCHIbI, OCHOBAHHWS, KHCIIOTBI, aM(oTepHbIC
TUIAPOKCHUJIBI, COJIN);



c(hOpPMHUPOBAHHOCTh YMEHHI PACKphIBATh CMBICI Tepuoandeckoro 3akona [[. .
MenneneeBa M JIEMOHCTPHPOBATH €r0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEITHHYIO U
POTrHOCTUYECKYIO (PYHKIUU;

c(hOPMUPOBAHHOCTh YMEHHMM XapaKTEpPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid CHUCTEMBI XUMHUYECKUX
anemeHToB JI. . MenaeneeBa, HCIONB3YsI IOHATHS «S-, P-, 0-3JE€KTPOHHBIC OpOUTAIII,
(QHEPTETUYECKUE YPOBHW», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
XUMHYECKUX 3JIEMEHTOB U MX COEAMHEHUU 1O mnepuoiaM u rpymmnam [leproanyeckoit
cucTeMbl xuMuueckux 3semeHToB J1. 1. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMECHHI XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMHUUYECKHE
CBOMCTBA  HEOPraHMYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJTBEPKIATh
CYLIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYECKHMMU BEIIECTBAMU C
MIOMONIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIAcCU(DUIIMPOBATH XUMHUYECKHE pPEaKUUd IO
pa3IMUHBIM TpU3HAKaM (YUCIY M COCTaBy pEarupyrolux BeIIEeCTB, TEIJIOBOMY
ahdekTy peakuur, HU3MEHCHHMIO CTENEHEW OKHUCICHUSI BJIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTHIO KaTalanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUMN COCTABJISTh YPABHEHUS PEAKIMM Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIC YPaBHEHMS PEaKIMil MOHHOTO OOMEHAa, YUUThIBas YCIOBUS,
IIPU KOTOPBIX 3TH PEAKIIMU UAYT J10 KOHIIA;

chOpPMHUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTHL  PEAKIUU,  IOJITBEPIKIAIOIINE
KaueCTBEHHBI COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BEILIECTB, PACIIO3HABATH OINBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEIIECTB;

cOpPMHUPOBAHHOCTh ~ YMEHHMH  paCKphIBaThb  CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OaaHca 3THX
pEaKLNi;

c(hOpPMHUPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peaKiMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aeicTsus (npunuun Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE MPOIIECCHI, JIKAIIHUE
B OCHOBE MPOMBIIUIEHHOTO TIOJIYYEHHS] CEPHOM KHCIOThI, aMMHUakKa, a TakKkKe
c(hOpPMHUPOBAHHOCTH MPECTABICHUI 00 OOITUX HAYYHBIX MPUHIIMIIAX U IKOJIOTHYECKUX
mpobJieMax XUMHUECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUMN MPOBOJIUTH BHIUUCIICHUS C UCTIOJIb30BAHUEM TTOHSTHUS
«MaccoBasi JIOJisl BEIIECTBa B pPacTBOpe», OOBEMHBIX OTHOIICHWM Ta3oB IMpHU
XUMUYECKUX PpEaKIMsIX, MacChl BeElecTBa WM O0bEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro d(Pdekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEILIECTB, IPEBPAIICHUS U COXPAaHEHUS SHEPTHUU;



c(hOPMHUPOBAHHOCTh YMEHUW COOJIIOMATh TPABWIA TOJB30BAHUS XHUMHYECKOU
MoCy/Iol W 7abopaTOpHBIM O0OpYAOBaHWEM, a TakkKe IMpaBuja OOpameHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSAMH TIO BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

chOPMHUPOBAHHOCT, YMCHHMHA IUIAHUPOBATh W  BBINOJHATH  XUMHYECKHM
AKCIEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOpOAa B MPUCYTCTBUM KaTalM3aTopa,
ONPEAECTICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBK) YHHUBEPCAIBHOIO WHIUKATOPA,
BJIMSIHUE Pa3IUYHbIX (AKTOPOB Ha CKOPOCTh XMMHUYECKON peaKIuu, peaKiii MOHHOTO
oOMeHa, KaueCTBEHHbIEC PEaKIMM Ha CylbdaT-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATHUOH
aMMOHHMSI, PEIICHHE JKCIEPUMEHTAIBHBIX 3a7ady 1o TemMaM «Metaiey H
«HemeTammel») B COOTBETCTBHH C TIPaBUJIAMHU TEXHUKH 0€30MaCHOCTH MpU OOpaIeHun
C BelleCTBaMM U JabOpaTOpHBIM O0OPYJOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpMe 3aluCH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUI
1 (OpMyYITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAJIM3UPOBATh  XUMHUYECKYIO
uHpopManMIO, TOJY4aeMYyH0 M3 pPa3HbIX HCTOYHMKOB (CpEICcTBa  MacCOBOM
KOMMYHUKaIu, MTHTEpHET U OpYyTuXx);

c(hOpMHPOBAHHOCTh YMEHHUI coOo1aTh IpaBuiia AKOJIOTHYECKHU
11e71eCO00pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JEATEIBHOCTU B LIENAX COXPaHEHUS
CBOETO 3JIOPOBbSI M OKPYXKAIOWIEW TMPHUPOJHOW Cpelbl, OCO3HABaTh OMNACHOCTh
BO3JICHCTBUSI HA JKHUBBIE OpPraHU3Mbl OMNpPEACICHHBIX BEHIECTB, MOHUMAs CMBICI
nokazatens 11K, nmosicHATh Ha mpuUMepax CrocoObl YMEHBIICHHS U MPEJOTBPAICHUS
MX BPEIHOTO BO3/CICTBUS HA OPraHW3M YEJIOBEKA;

U1 O0Yy4aloIIMXCSl C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS: YMEHHUE
MPUMEHATh 3HAHUST 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHUS BEIIECTB W
XUMHUYECKUX SBJICHUH;

JUTSL CJIETIBIX U CJIA00BUSAIINX OOYYAIOIIMXCS: YMEHUE HCIOJIb30BaTh pelibepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.

2. COAEP)KAHUE OBYYEHUSA
10 KITACC
OPTTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[IpeqMeT opraHvyecko XUMHHU: €€ BO3HUKHOBEHHE, PAa3BUTHEC U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepUaNOB. Teopus CTPOEHHUS OpPraHUYECKHUX
coenunennii A. M. bytiepoBa, e€ ocHOBHbIe moJjiokeHUs. CTpyKTypHBIE (HOPMYIIBI



OpraHUYecKUX BewlecTB. ['omoiiorusi, u3omepus. XUMHUYECKasi CBSI3b B OPraHUYECKHX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKaluy OpraHUYEecKuX BemecTB. HoMeHkiaTypa
OpPraHUYECKUX COEIMHEHUH (CHCTEMaTHYecKas) U TPUBUAIBHbBIE Ha3BaHUS Ba)KHEHIINX
MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEepUMEHTAIbHBIE METOAbl HM3yYEHHsS BEHIECTB W HUX NPEBPAILECHHIA:
O3HaKOMJIEHHE ¢ 00pa3llaMu OpPraHUYECKUX BELIECTB M MaTE€pUaJlaMH Ha MX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJl OPraHMYeCKUX BEIECTB, HAOJIOJEHUE U ONMCAHUE
JE€MOHCTPALIMOHHBIX ~ OMNBITOB 10 MPEBPALIECHUI0 OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuH (IiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psiA. MeTaH U 3TaH — npocTeiime
NPEJICTABUTENN AJIKaHOB: (PU3MUECKUE U XUMMHUYECKHE CBOWCTBA (PEAKIMK 3aMEIICHUS U
TOpPEeHMs), HaX0XKJIEHUE B IPUPO/JIE, TOIYUCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKHH psAL. OTWIEH U MPOMWIECH —
MPOCTEUILINE TPEICTABUTENN AJNKEHOB: (PU3MUECKUE U XUMUYECKHUE CBOMCTBA (pEeaKIuu
THIPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATAlUd, OKUCICHUS U [OJIMMEpPHU3aLNN),
IIOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: OyramueH-1,3 u wmetunOyraaueHn-1,3: cTpoeHue, BaKHeWIIUE
XUMUYECKUE CBOMCTBa (peakuus mnonuMepusanuu). [lodyyeHue CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHS, TOMOJOTMYECKUNA psii. ALETUIEH —
NpOCTEHIINK MpeACTaBUTENh ATKUHOB: COCTaB, CTPOCHUE, (PU3HMUECKHE U XUMUYECKUE
CBOMCTBa (peakiMu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THUAPATALHUH, TOPEHUS),
MOJIyYeHUE U MPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3NYECKUE M XUMHYECKHE CBOMCTBA
(peakuuy TrajJoreHUpPOBAaHUS W HUTPOBAHMS), MOJIyYEHHE U NpUMEHeHue. Tonyon:
cocmas, cmpoeHue, guzuieckue u XumMuieckue ceotucmea (peakyuu 2an02eHuposanus u
HUMpOBAanusl), noiyyenue u npumeHnerue. TOKCUUHOCTh apeHOB. |'eHeTHuecKasl CBA3b
MEXy YTI€BOJOPOAAMHU, MPUHAICKAIIUMHU K Pa3IMYHBIM KJ1accaM.

[IpuponHbie NCTOYHUKHU YIIIEBOAOPO10B. [IpupoaHbIil ra3 u nomyTHble HEPTIHBIC
razpl. Hedts u €€ mpoucxoxnenue. CrnocoObl mnepepaboOTku HEPTH: TEPEeroHKa,
KPEKHUHT (TepMUYECKHUM, KaTaTuTU4YecKuit), nmuponus. [IpoaykTel nepepaboTku HedTH,
X NPUMEHEHUE B MPOMBIIIJIEHHOCTH M B ObITy. KamMeHHBIN yrojib ¥ mNpOayKTHI €ro
nepepadoTKU.

OKCHEpUMEHTAIIBHBIE METOAbl HM3YyYEHHs BEIIECTB W HUX IPEBPALLECHHIA:
O3HaKOMIJIEHHE € 00pasllaMy IJIaCTMAacC, KaydyyKoB W pe3uHbl, kojuiekiun «Hepte» u
«Yronb», MOJEIUPOBAHUE MOJEKYJ YIJIEBOAOPOJOB M TalIOr€HONPOU3BOIAHBIX,
MPOBEICHNE MPAKTHUECKOW PAOOTHI: TIOJyYeHHUE dTUJIEHA U U3YUYE€HHUE €r0 CBOWCTB.




Pacuérnbie 3anaum.

Boruncnenus mo ypaBHEHUIO XMMHUYECKON peakuuu (Macchl, 00b€Ma, KOIUYECTBa
MCXOJHOTO BEILECTBA WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHBIe OHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTPOEHUE, PU3NUECKUE
U XUMUYECKHE CBOMCTBA (pEaKUUU C aKTUBHBIMU METaJUIaMH, ajor€HOBOJOPOJIAMU,
ropeHue), npuMeHenrue. BogopoaHbie CBSI3M MEXAy MOJIeKyJaMu crnupToB. [lelicTBue
METaHOJIa ¥ ATaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaroMHbie CIUPTHI. DTUICHIIMKOIb U TIUIEPUH: CTPOCHHUE, PUBNYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJECHCTBHE CO HICJIOYHBIMH METaJUIAMH, KaueCTBEHHAas
peakiusi Ha MHOTOaTOMHbIE criupThl). JleiicTBue Ha opraHu3M uenoBeka. [IpuMeHnenue
IIALEPUHA U ATWICHIJIMKOJISL.

@DeHOo: CTPOEHHUE MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHE CBOWCTBA. TOKCUYHOCTD
¢enona. [Ipumenenue enona.

Anbaerunbl U kemonwvl. @opManIbAETU/l, alleTANbAETUA: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (pEakUUU OKHUCIEHHS M BOCCTAaHOBJICHHS, KayeCTBEHHbIE
peakuyn), NOJIy4eHUE U IPUMEHEHHUE.

OOHOOCHOBHBIE TMpeAeiibHbIE KapOOHOBBIE KHCIOTh. MypaBbUHAs M YKCYCHas
KHUCJIOTBI: CTPOCHHE, (PU3MYECKUE W XUMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIUE IS
KJIacca KUCJIOT, peakius dTepuuKaliK), NoJydyeHre U npuMenenue. CteapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBICIIMX KAPOOHOBBIX KUCIOT. MbLIa KaK COIH
BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JEHCTBHE.

CnoxxHble 3QUpbl KaKk MPOU3BOJIHbIE KApOOHOBBIX KHUCIOT. ['MApPONIN3 CIOKHBIX
a¢upos. Kupsl. 'naponus xupos. [IpuMenenue xupoB. buonorudeckas poib 5KHUPOB.

VYrneBoabl: cocTaB, KiacCU(PUKAIUSA yrieBOJOB (MOHO-, AM- U MOJMCAXAPUJBI).
['moko3a — mpocTelmmii MOHOCaxapwa: OCOOCHHOCTH CTPOEHHUS  MOJIEKYIIbI,
¢dusnyeckne W XUMHYECKHE CBOMCTBa (B3aumojeictBue ¢ ruapokcugaoMm meau(ll),
OKHUCJIEHME aMMHadHbIM pacTBOpoM okcuiaa cepedpa(l), BocctanoBieHue, OpoxeHue
TJIFOKO3b1), HAXOXACHUE B MPUPOJIE, IPUMEHEHUE, Onosoruueckas poyib. DOTOCUHTES.
@pyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman wm nemmono3a kak npupoansle nojauMepsl. CTpoeHHwe Kpaxmana u
1EeJUTI0N103bl. PU3MYECKHEe M XUMUUECKUE CBOMCTBA KpaxMaia (TUIpOJIu3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

OKCnepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB W HUX MPEBPAILCHUIA:
MpOBeJCHNE, HAOIIOICHNE U ONHMCAaHNE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAUECTBEHHbIE PEAKUUH OJHOATOMHBIX CIHPTOB (OKHCIIEHHE 3TaHOJAa OKCHIOM
meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOACHCTBUE TIULEPUHA C THUAPOKCHIIOM
meau(ll)), ampaernoB (OKHCIIEHHE aMMHUA4yHBIM pacTBOpoM okcuaa cepedpa(l) u



ruapokcugom  Mmenu(ll), B3aumoneiicTBUEe Kpaxmana C  HMOAOM), MPOBEJICHHE
MPAKTUUECKON pabOoThl: CBOWCTBA PacTBOpa YKCYCHOW KHUCIOTHI.

Pacuérurlie 3agaun.

Boluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOIYKTAa PEAKIHH IO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIECTB MM MPOAYKTOB PEAKIIUH).

A30TCcozepKalme OpraHu4eCcKue COCIMHEHMUS.

AMMHOKHCIIOTHl Kak amM(OTEpHbIE OpraHuYeckue coeauHeHus. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MIpUMeEpe TIulMHa). bruonorndyeckoe 3HauyeHue
aMHUHOKHUCHOT. [lenTuasl.

benkn kak TOpUPOIHBIE BBICOKOMOJIEKYJIIDHBIE cOoenuHeHusA. llepBuunas,
BTOpUYHASA U TPETUYHAS CTPYKTypa OenkoB. XMMUYECKUE CBOMCTBA OEIKOB: THAPOJIU3,
JIeHaTypallys, KaueCTBCHHbIC PEaKIUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M MX IPEBPALICHUN:
HaOIIOZICHUE M OINMCAaHUE JEMOHCTPALMOHHBIX ONBITOB: J€HATypauus OEJIKOB Ipu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BricokoMoJ1eKyJISIpHbIE COeUHEHUS

OCHOBHBIE TMOHATUS XHMHHM BBICOKOMOJIEKYJISIDHBIX COCAUHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJMMEPHU3ALMM, CPENHSAS MOJEKYJSApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX  COCIMHEHUW —
MTOJIMMEPHU3ALUSA U TOJIMKOHACHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M MX IPEBPALICHUN:
O3HaKoMJIeHHEe ¢ oOpa3laMu MNPHUPOJHBIX UM HCKYCCTBEHHBIX BOJIOKOH, ILJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanusi MeXnpeIMETHBIX CBA3€H NMPU U3yUYEHUM OpraHuyeckor xumuu B 10
KJIaCCe OCYIIECTBIISIETCS YE€pe3 HCIOJb30BaHUWE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSATHUM, SBISIOIIUXCS CHCTEMHBIMU [JIS OTACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: SIBJICHUE, HAy4dHbId (akT, TUnoTesa,
3aKOH, TEOpHsl, aHaIMW3, CUHTE3, Kilaccuukaius, MNEepUOAUYHOCTb, HaAOIOJIEHUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIMPOBAHUE.

®usuka: Marepus, SHEPTUsi, Macca, aTOM, JJIEKTPOH, MOJIEKYJA, YHEPTETUUECKUI
YpOBEHb, BEILIECTBO, TEIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3MUECKHE
BEJIMYUHBI U €TUHULIBI UX U3MEPECHUSL.

buonorusa: xnerka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHHU3ME,
¢dboTtocuHTEe3, OMONOrMYECKH aKTHBHbIE BewlecTBa (O€JKH, YIJIEBOABI, IKHPHI,
(bepMeHTHI).



['eorpadusi: MuHEpadbl, TOPHBIE TOPOABI, MOJIE3HBIE HCKOMAeMbIe, TOILIUBO,
pecypcsl.

TexHONIorus: MUILEBbIC NMPOAYKTHI, OCHOBBI PALMOHAJIBHOIO NUTAHUS, MOIOIIUE
CpeACTBa, JIGKAPCTBEHHbIE W  KOCMETHYECKHE  IIpernaparbl, MaTepualibl U3
HWCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKHM 3eMeHT. AToM. SAapo aTtoma, M30TOMBI. DJIEKTPOHHAS 000JOYKA.
DHepreTHYecKue YpPOBHH, IOAYPOBHH. ATOMHBIE OpOMTamU, S-, P-, 0- 3JICMCHTEHL.
OcobeHHOCTH pacpeesieHUs JIEKTPOHOB MO OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOAO0B. IJIECKTPOHHASI KOH(MUTYpaIs aTOMOB.

[lepnoanueckuii 3akoH U [lepuoanyeckas cucrema XumMuyeckux siaementoB /1. U.
MenpeneeBa. CBs3b MEPUOINYECKOTO 3aKoHA U [leproardecKoil CUCTEMBI XUMHUYECKUX
anementoB [J[. M. MeHngeneeBa € COBpPEMEHHOM TEOPHEM CTPOEHHSI AaTOMOB.
3aKOHOMEpPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HUMHU
MPOCTHIX M CJIOXXHBIX BEIIECTB IO TpyImnaM M MepuojaM. 3HAYECHUE MEPUOIUYECKOTO
3aKOHa B Pa3BUTHHU HAYKH.

CrpoeHue BelecTBa. XMMHUUECKast CBSI3b. BUIbI XUMHUUYECKOM CBSI3U (KOBaJICHTHAS
HEToJsipHass M TOJIsSIpHAsi, HOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM XMMUYECKOU CBSI3UM (OOMEHHBIN U JIOHOPHO-aKIeNTOpHbIN). BomopoaHas
CBsI3b. BalleHTHOCTD. DJIEKTPOOTPHUIIATEILHOCTh. CTENeHb OKUCIeHUs. IOHbBI: KaTHOHBI
Y aHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTAUINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT THUMA KPUCTAJUTMYECKOU PEIIETKH.

[lonatne o ngucCHiepCHBIX cucteMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBast 70Jis1 BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHuil. HoMeHkIaTypa HEOpraHMYEeCKUX
BEIIECTB. [eHeThueckass CBSI3b HEOPTraHWYECKUX BEIIECTB, NPUHAMICKANMNX K
Pa3IMYHBIM KJIaccam.



Xumunueckas peakuus. Knaccuduxaiuss XUuMHUECKUX peakluii B HEOPraHHUECKOH
U OpPraHUYEeCKON XMMHHU. 3aKOH COXPAaHEHMsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U
[IPEBPALLECHNS SJHEPTUH NP XUMUYECKUX PEAKIUAX.

CkopocTh peakumu, €€ 3aBUCHUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTtnMble
peakuuu. XuMudyeckoe paBHoBecrue. MaKTOphl, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onextponutryeckass auccouuanusa. CuiibHble W ciaOble AnekTpoiauThl. Cpena
BOJHBIX PaCTBOPOB BELIECTB: KHUCJIAs, HEUTPAJIBbHAS, IET0YHAs.

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCHepUMEHTAIbHBIE METOAbl HM3yYEHHS BEIIECTB W HUX NPEBPAILECHHIA:
neMoHcTpauusa Taoimun «llepuoguueckas cucrtema xumuyeckux s3yeMeHtoB /I, M.
MenneneeBa», HU3y4eHHE MOJEIEH KpPUCTANIMYECKUX PEIIETOK, HAONIOIEHUE W
OMHCaHUE JEMOHCTPALMOHHBIX M JIADOPAaTOPHBIX OIBITOB (Pa3iokKEeHHE IEePOKCHIA
BOJZIOPO/Ia B NPUCYTCTBUHU KAaTAJIN3aTOPa, ONPEIEICHUE CPENbl PACTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCAJIIBHOIO HMHJMKATOpa, PEaKkUWd HOHHOIO OOMEHa), MpOBEJECHUE
MPaKTUYECKOM padoThl «BiusHME pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOU
peaKkum».

Pacuérneble 3anaun.

PacuéTrel mo ypaBHEHUSM XMMUYECKHX PEAKUUW, B TOM YUCIIE TEPMOXHUMHUYECKUE
pacy€Thl, pacU€ThI C UCTIOIb30BAHUEM MOHATHS «MACCOBasi J0JIS BEIIECTBAY.

Heopranuyeckass xumusi

Hemeramnsl. [lonoxxenne HemeTtawioB B Ilepuonnueckoil cMCTeME XMMHUYECKUX
anemenToB JI. M. MeHnneneeBa M OCOOCHHOCTH CTpO€HUSI aToMOB. Dusnueckue
CBOMCTBAa HEMETAJIOB. AJUIOTPONHUsS HEMETaIoB (Ha NpHUMEpEe KHUCIOpOna, CEephl,
docdopa u yriaeposa).

XWMHUYECKHE CBOWCTBA BAXKHEHIIIMX HEMETAIOB (TajJOreHOB, CEphl, a30Ta,
dbocdopa, yriaepona U KpeMHHUSI) U UX COSTUHECHHH (OKCHIOB, KHCIOPOJCOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COETMHEHHI ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnel. Ilonoxenne wmertamioB B Ilepuogmueckoil cUCTEME XHMHYECKHUX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX O00JIOUEK
aToMOB MeTayioB. OOmue ¢usnueckue cBoiicTBa MeTauioB. CIUlaBbl METANIOB.
DIIEKTPOXUMHUYECKUN PS HAMTPSIYKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATpUM, Kallui, KaJbllUi, MarHuH,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO6mue crnocoObl modydeHus: MeTauioB. llpuMeHeHue MeTauioB B OBITY U
TEXHUKE.

DKCnepruMeHTAIbHbIE METOAbl U3YyUEHHUs BEIIECTB U UX NPEBPALCHUN: U3yUYEHUE
KOJUIeKIMU  «MeTaibl M CIUIaBb»,  OOpa3loOB  HEMETAIOB,  pEIIECHUE



OKCIIEPUMEHTANBLHBIX 3aJa4, HaOMIOJCHUE U OMNHCAaHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOACHCTBHE THUIPOKCHAA ATIOMHUHHS C pPacTBOpaMu
KHUCIIOT U IEeJI0YeH, KAYECTBEHHbIE PEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérnrlie 3agaun.

Pacuétel maccel BemecTBa WM 00BEMAa Ta30B MO HW3BECTHOMY KOJHWYECTBY
BEIIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEHIECTB, PACUETHI
Macchl (00b€Ma, KOMMYECTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJHO M3 BEIIECTB
UMEET MPUMECH.

XuMuA 4 )KU3Hb

Ponp xumuum B 00EClEUEHMM SKOJIOTMYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEIUITMHEI. [[oHITHE 0 HAYYHBIX METOJaX MO3HAHUS BEIICCTB
U XUMUYECKUX PEAKIIUMN.

[IpeacraBinenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO MOJIYYCHUS
BAKHEUILINX BELIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAIIOB: BAXKHEUIINE CTPOUTEIBHBIE MATEPUATIBI,
KOHCTPYKIIMOHHBIE ~MaTe€pHaybl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl s
AJIEKTPOHUKH, HAHOMATEpPHUaJIbl, OpPraHUYECKHE U MUHEPAIbHBIC YI0OPEHMUS.

XUMHSIT U 310POBbE UEIIOBEKA: IIPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBwiia OE30MAaCHOIO0 HMCIOJIL30BAHUS MPENapaToB OBITOBOM XWMHUHU B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBSI3€HM MpU M3ydeHUU OOIeH M HEeOpraHW4YecKOn
xumMuu B 11 Kjacce OoCyIIECTBISIETCS Yepe3 MCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TMOHSTUWA, TaK W TIOHATUH, SABJISIONIMXCS CHUCTEMHBIMH ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, KiacCU(UKAIMs, TEePUOAUYHOCTh, HAOII0ICHHE, HKCIICPUMEHT,
MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: Marepus, SHEPrHs, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH,
W30TOMN, PaJUOAKTUBHOCTh, MOJIEKYJId, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHME BEIIeCTBA, (M3MYECKHUE BEIUYMHBI U EIUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

Buonorus: knetka, opraHusM, dSKocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadus: mMuHEpanbl, TOpHBIE MOPOJIbI, TMOJIE3HbIE HCKOMAeMble, TOILIUBO,
pECYpPCHL.

TexHonorus: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJLUIYPTUs, HNPOU3BOJCTBO
CTPOUTENIBHBIX ~ MaTE€pPUANIOB,  CEIbCKOXO3AMCTBEHHOE  MPOM3BOJCTBO, MUIIEBAs
MPOMBIIIJIEHHOCTb, dbapmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO



KOCMETHUYECCKUX npenaparos, IMPpOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcpHaJioB,
DJIEKTPOHHAsI IPOMBIINIJICHHOCTDh, HAHOTEXHOJIOTHUH.
3. TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbBIE
undposbie
HaumenoBanmue (wndpp )
Ne o0pa3oBaTejibHbIE
pa3eioB U TeM Kontpoabubie IlpakTuueckue
n/n Bceero pecypchl, cpeacrBa
MporpamMmMbl padoThI padoThI
o0yueHus1 u
Bocnutanus 1O
«Touka pocray»

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHNYeCKOM XUMUM

[Ipenmer
OPraHUYEeCKOu
xuMmuu. Teopus
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AJIKUHBI :_31]]
[[BubmmoTexa [IOK
http://school-

A -

2.3 PoMATHACCKHE 2 0 0 collection.edu.ru/catalog

YHICROACPOIH [rubr/?subject%5B0%5D
=31]]

[Mpupoausie [[BubmuoTeka [JOK

HCTOYHUKH http://s.chool-

24 e 3 1 0 collection.edu.ru/catalog
' yIIEBOAOPOROR rubr/?subject%65B0%5D
U UX —a1]]
nepepagoTia HudpoBoii MuUKpOCKOT
Wroro mo paszneny 13

Pa3znen 3. Kucaopoacon

epRalmue OPraHnv4eCKue COCAMHCHUs

3.1

3.2

3.3

Cnuptel. Genon
AJLIEruam!.
Kap6oHoBsie
KHCJIOTBL.
CnoXHEIE

3UpHI

Yrnesoanl

3

[[BubmuoTeka [JOK
http://school-
collection.edu.ru/catalog
[/rubr/?subject%5B0%5D
=31]]

Hatuuk pH nozatop
00BbEMa KUIKOCTH,

OropeTka, TaTInK
TEeMIEepaTyphl
IUTATUHOBBINA, MarHUTHAS
Melaika, Anmnapar st
MIPOBEICHUS
XUMUYECKHX MIPOLIECCOB
(AIIXP). bans
KOMOWHHUpOBaHHAs.
TecToBbIif HA0OP
pPEaKkTHUBOB Ha
MIpOBE/ICHUE
Ka4e€CTBEHHBIX PEaKIUi
B OPTaHUYECKON XUMHHU

Hroro no pazneny
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Pasnen 4. AzoTcoaep:ka

e OPraHnv4eCKue COCAUHECHUS

4.1

Hroro no pazneny

AMUHEL
AMUHOKHCIIOTHI.
benkn

3

[[bubmmoTeka [IOK
http://schoolcollection.ed
u.ru/catalog/rubr/?subjec
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Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS
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[[bubmmoTeka [IOK
http://schoolcollection.ed
u.ru/catalog/rubr/?subjec
t%5B0%5D=31]]

[InacTmaccsl.
Kommekr no ¢gpuzuke
5.1 Kayuykwu. 2 0 0 ¢
AJI1 SKCIICPUMECHTOB I10
Bonoxkna
MexXaHuKe (s
NU3Yy4YCHHS DJIACTUIHOCTU
1 IPOYHOCTH 00Pa3LOB
TTOJTIMEPOB)
Hroro no pazueny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOB IIO
[NPOI'PAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbBIE
uudposbie
HaumenoBanue (wndp )
Ne o0pa3oBaTte/ibHbIE
pa3zieioB H TeM Konrpoabnbie IIpakTuyeckue
n/m Bcero pecypchbl, cpeacTBa
NMpOorpaMMsbl padoThI padoThI
o0yueHus1 u
Bocnutanus 1O
«Touka pocra»
Paznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
Hepuonmaeckui [[bubmmorexa ITOK
3aKOH H http://schoo-collection.edu.ru/
1.1 [Tepuonnyeckast 3 0 0 catalog/rubr/
crcTeMa 2subject%5B0%5D=31]]
T — Hudposoit MHKpochon,
JaTYUK OIITUYCCKOH
anemenTtoB Jl. U.
mIoTHOCTH. Jlatunk pH.
Menneneena
Hatunk
Crpoenue ANIEKTPOIPOBOTHOCTH
BEIIECTBA. IMpubop ms
1.2 4 0 0 Prbop A
Mmuoroo0pasue UILTIOCTPALMH
BEIIECTB 3aBHCUMOCTH CKOPOCTH
XUMHUECKHe XUMUYECKON pEeaKIUU OT
1.3 6 1 1 YCIIOBUIA.
peakuuu
Hroro no paznery 13
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Pa3nea 2. Heopranuyeckasi Xumust

Mertaisl [[Bubmuoreka IIOK
2.1 6 1 http://school-collection.
edu.ru/catalog/rubr/?subject%

580%5D=31]]
Hudporoii Mukpockor,
2.2 9 1 1 JaTYMK ONTHYECKOM

Hemetamiel

mwiotHocTH. JaTunk pH
J03atop 00bEMa
KHIKOCTH, OIOpeTKa,
JATYUK TEMIEPATyPhl
TUTATUHOBBIN, TATYHK
JIABJICHUS, MAarHUTHAS
Memanka. JlaTuuk
XJIOPUA-HOHOB Ammapar
JUTSI TIPOBEICHUS
XUMHYECKHX MPOIECCOB
(AITXP). latunk

2 0 0 XJIOpH/I- HOHOB. JlaTymk
HUTpaT- noHOB [Ipudop

CBs3b
HEOPTaHUYECKUX

2.3
U OpraHUYecKuX

BCIIECCTB JUISL TIOJTyYEHHSI Ta30B

iy annapat Kunna
TecToBbIif HAOOP
pPEeaKkTUBOB Ha
MIPOBEJCHHE
KAUECTBEHHBIX PEaKLUN
B OPTraHUYECKOU U

HeOpFaHI/I‘leCKOﬁ XUMHH
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Pasznea 3. Xumusd u :Ku3HbL
[[Bubmuoreka IIOK

http://school-collection.

3.1 XUMHA U KU3HD 4 0 0 edu.ru/catalog/rubr/?subject%
580%5D=31]]

Hroro no pasneny 4

OBLIEE

KOJIMYECTBO

YACOB I1O 34 2 3
I[TPOI'PAMME

4. CPEJCTBA OBYUEHHUSI U BOCIIUTAHUS LIEHTPA
OBPA30OBAHUS ECTECTBEHHO-HAYUHOUN U
TEXHOJOI'NYECKOMW HAIIPABJIEHHOCTEMN «TOUYKA POCTA»
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O6opynoBanne BKIIOYAET B ce0s COBpEMEHHBIE M KjaccMueckue mpuodopsl. K
MOCJIETHUM OTHOCSTCS: IPUOOP ISl JEMOHCTPALIUY 3aBUCUMOCTH CKOPOCTH PEaKIUU OT
paznuyHbIX (HaKTOPOB, ammapar JUisl MPOBEICHUS XUMUYECKUX PEaKiui, mpubdop s
OMBITOB C BJEKTPUYECKUM TOKOM, MPUOOp AJIA M3YUYEHHUSI COCTaBa BO3AyXa M MHOTHE

IpyTHeE.
Lugpposas (komnviomepuasn) nabopamopus (LIJI), npoecpammuo-annapammolii
KOMNIeKC, O0amuukosdass cucmema — KOMIUIEKT YydeOHOro oO0OpyJa0BaHMS,

BKJIIOYAIOIUN M3MEPUTENbHBIN OJIOK, MHTEp(deiic KOTOPOro MO3BOJIIET 00eCreunBaTh
CBSI3b C TIEPCOHATLHBIM KOMITBIOTEPOM, U HAOOP JATUYNKOB, PETUCTPHUPYIONTUX 3HAUCHUS
Pa3IMYHbBIX (U3UYECKUX BEJIIMYUH.

Jlamuux memnepamypol niamuno8sbli — TPOCTON W HAAEKHBIA JTATUHK, MPEIHA-
3HAYEH JUIsl U3MEPEHUS TEMIIEPATYPhl B BOJHBIX PACTBOPAX U B TA30BBIX CPEIAX.

Jlamuuxk memnepamypvi mepmMonapHvili - TPEIHA3HAYEH I HU3MEPEHHUS
temneparyp n0 900 °C. Hcnonb3yeTcss MOpH BBIIOJTHEHUU paldOT, CBSA3AHHBIX C
M3MEPEHUEM TeEMIIEpaTyp IJIAMEHH, MIABIEHUS U PA3JIOAKEHUS BEIIECTB.

Jamuux  onmuueckou naomuocmu  (KOJOPUMETP) — TMpPETHA3HAYCH A
M3MEPEHUs ONTHUYECKOM IUIOTHOCTH OKPAIICHHBIX pacTBOpoB. Vcmosb3yeTcss mnpu
m3yueHnn TeM «PacTBopey, «CKOpPOCTh XUMHUYECKUX PEaKLHU», ONpPEIeICHUU
KOHIIEHTPAIMX OKPAIIEHHBIX HOHOB WJIM COECIUHEHUIA.

Jamuux pH upenHasHadyeH I W3MEpeHUsi BojopojHoro mnokasarens (pH).
Huanason usMmepennii pH or 0—I14. Hcnomp3yercss miig U3MEpeHHs] BOJOPOIHOTO
MOKa3aTelsl BOJHBIX PACTBOPOB B PA3JIMYHBIX MCCIEIOBAHUAX OOBEKTOB OKPYXKAIOIIEH
Cpensl.

Jlamuux  2nexkmponposoonocmu  TpeNHAa3HAYeH JUIsl WU3MEPEHHsS  YAECIbHOU
ANEKTPONPOBOIHOCTH JKHJIKOCTEH, B TOM 4YHCJIE€ M BOJHBIX pAacCTBOPOB BEIIECTB.
[Ipumensiercs Tpu  K3YYEHUHM  TEOPUU  DJIEKTPOJIUTUYECKOW  JIHCCOLMALUU,
XapaKTEPUCTUK BOJHBIX PACTBOPOB.

Jamuuk  x10puo-uono8 WCIONb3YeTCs Uil KOJWYECTBEHHOTO ONpEesICHUs
COJIEpKaHMsI MOHOB XJIOpPa B BOJHBIX pacTBOpax, MOYBE, NPOIYKTAX MATAHMUS.

Jlamuux  Humpam-uonog TpEeAHA3HAYEH Uil KOJIMYECTBEHHOIO OIIPEIENICHUs
HUTPATOB B Pa3IMYHBIX OOBEKTaX OKPYXKAIOIIEH Cpeanl: Bole, OBOIIAX, (pyKTax,
KOJIOACHBIX M3JEIUSIX U T. 1.

Muxpockon yughposou mnpemHasHaueH Uil M3y4eHHs (GOpPMbI KPUCTAJUIOB U
HaOII0AEHUS 32 POCTOM KPUCTAJIOB.

Annapam 0Ons npogedenus xumuveckux peaxyuti (AIIXP) npeaHazHaueH sl
MOJIyYeHUS] U IGMOHCTPAIlMU CBOMCTB TOKCUYHBIX MAPOB U ra3oB. Anmapar Jaiile BCero
WCMOJIB3YIOT JJIs1 TIOJYyYE€HUs U JIEMOHCTpAIMU CBOMCTB XJiopa, cepoBoaopoaa. AIIXP
MOYXHO MPUMEHSTh Ha Pa3HbBIX dTanax 00y4yeHHs — MPU U3yYCHUU HOBOTO MaTepuala,
MOBTOPEHUU W 3aKPEIICHWH, OOOOIIEHUH W CUCTEMAaTH3allMM 3HAaHUW ywanuxcs. B
3aBUCUMOCTH OT mpoduias o0ydaeMbIX, IIEJIed ypoKa, YpPOBHS 3HAHUS YUYaIUXCS



BO3MOXKHBI Pa3JIMYHbIC BApUAHTHI IIOCTAHOBKHU KCIIEPUMEHTA U BBIOOpA pearnpyrommx
BEIIECTB.

IIpubop ona demoncmpayuu 3a8UCUMOCIIU CKOPOCIMU XUMUYECKUX DPeaKyuil om
PA3IUYHBIX  (haKkmopo8 WCTIONB3YIOT TPH H3y4eHUU TeMbl «CKOPOCTh XUMHUYECKOU
peakIuu» U TeIIoBOTO A ¢deKkTa XUMHUUECKUX peakiuidi. [Ipubop maér BO3ZMOXXHOCTH
DKCIIEPUMEHTAIBFHO WCCIEAOBAaTh BIMSAHHE HA CKOPOCTh XHMHUYECKUX PEaKIHi
cienyromux — (akTopoB:  MPUPOABl  PEarUPYIOMUX  BEIIECTB,  KOHIICHTPAIUU
pearupyromux BEIIeCTB, TUIOMIAI TpaHUIIBl pa3jienia ¢a3 B TeTEPOTeHHBIX CHCTEMax
(TTOBEpXHOCTH CONIPUKOCHOBEHHUS MEK/y pPEearupyrOIIMMH BEIIECTBAMH), TEMIIEPATYPHI,
KaTtaau3aTopa, HHTHOuTOopa.

Ilunemxa-oozamop - HOpUCTIOCOOJEHUE, HCIOJIB3yeEMOE B JA0OpaTOpUU s
OTMEpPHUBAHUS  OmNpenenéHHOro o00béMa  KUAKOCTH. bana  kombunupoBaHHAs
MpeaHa3HadeHa JJIsl HarpeBa CTCKISIHHBIX B (PapopoBBIX COCYIOB, KOTJa TpeOyeTcs
CO3/1aTh BOKPYT HarpeBaeMoro cocyia paBHOMEpPHOE TeMIlepaTypHOe MoJje, u30exarTb
WCITOJTB30BaHUS OTKPHITOTO TUTAMEHHU W PACKaJIEHHOM AJICKTpUIecKor criupanu. [lpubop
0/ NOJyYeHusi Ta30B HCIONB3YETCA ISl TOMydeHHs HEOONBIIUX KOJIWYECTB Ta30B:
BOJIOPO/Ia, KKCIIOPO/a (M3 EPOKCHIA BOJOPOAA), YTIECKUCIIOTO Tra3a.



