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[HOACHUTEJIbHAA 3AIINCKA

IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yIbTaThl OCBOEHUS MpeaMeTa «XUMHSD» JOCTUTAIOTCS B
€UHCTBE YYeOHOW W BOCIHUTATEIHHOM JESITEIHBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WjeaaMu POCCUMCKOTO TPaKIAHCKOTO OOINEeCTBA, MPUHATHBIMH B OOIIECTBE
HOpMAaMHU W TpaBUJaMHU  TIOBEJICHHS,  CIIOCOOCTBYIOIIMMU  IpOIEccam
CaMOIO3HAHMSI, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKON JeATeIBHOCTH
00y4Jaromuxcs Mo peaanu3aiyy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABICHUS O COIMAJbHBIX HOPMAax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOW JESATEIHHOCTH TIPU CO3JAHUU
y4eOHBIX IPOCKTOB, PEIICHUU yYYeOHBIX M IMO3HABATEIBHBIX 3a7a4, BBITIOJHCHHHU
XUMUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI PYTUX IIPHU aHAIN3€E PA3IMUYHBIX BUA0B YICOHOU JIEITCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

IIECHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTEUYSCTBEHHON XMMUH;

YBaXEHHUS K MPOIECCY TBOpPUYECTBA B OOJACTH TCOPHHM W MPAKTHYCCKOTO
MPUMEHEHHUSI XUMHUM, OCO3HAHMUS TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh pe3ysbTaT
JUTUTENIbHBIX ~ HAOMIOJICHUH, KPOIMOTJIMBBIX  DKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MTOCTOSIHHOTO TPYyJia YYEHBIX U TTPAKTUKOB;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJCHUE M TMOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHME TOCIEICTBUN ITUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JIEATEILHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU II€J€CO00pPa3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUATIBHOU CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANPUHUMACMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKe, CIOCOOHOCTM U YMEHHMS aKTHUBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHUs crnenudruKd XUMHUM KaK HayKd, OCO3HaHUs €€ poju B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37IaHMHM HOBOM 0a3bl MaTepUANIBHOU KYJIBTYPHI, PEIICHUH II00ATBHBIX MPoOiieM
YCTOMYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPTETHUECKOM, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTHH MEAUIIMHBI, O0OECICYEHUH YCIOBUMN
YCIEIIHOTO TpyJa U SKOJOTUYECKH KOMQPOPTHOM JKU3HM KaXIOTO UJIeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XUMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM 1S TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C )KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHUS y4eOHOTro mpeaMera «XuMHus» Ha
YPOBHE CPEeIHETO 00111er0 00pa30BaHUs BKIIOYAOT:

3HAYMMBIE  JUIS (GopMHUpOBaHUST ~ MHUPOBO33PEHUSI  0OyHarOUIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIpPEeIMETHbIC) OOIICHAYYHbIE TOHSATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CHEIUPUKY METOIOB IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
Ipolece, CUCTeMa, HAYYHbIA (akT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COIIMATIbHOM KOMITIETEHIIMH 00YyYarolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JIeWCTBHS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpenMeTHbIe Pe3yibTaThl OTPaKalOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

OBaagenne YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrHYecKHe JeHCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C MTOCTABICHHBIMHU IIEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJIATh XAPAaKTEPHBIC NMPU3HAKU TMOHITHW U YCTAHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAIMKM BEIIECTB U
XUMHWYECKHUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHATH B MPOIIECCe MO3HAHUS, UCIIOIb3yeMbIE B XMMHUH CHUMBOJINYECKHUE
(3HAKOBBIC) MOJICITH, TTPEOOPA30OBLIBATH MOJEIBHBIC MPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCITIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO CGhOPMYIHPOBAHHBIE BOMPOCH B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIAJIETh HABBIKAMU CaAMOCTOSITEJIBHOTO TIUIAHWPOBAHHUS M TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJ0/IaTh 3a XOJI0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
0000ITIeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYECHHUYECKOM MCCIEIOBATEIBCKOM UM MPOCKTHOM
JEATeNIbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO Pa3InYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHMAIBbHYIO  (GOpMy  TIPEICTaBICHUSA
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XUMUYECKOW uH(MOpMalUMel: NPUMEHITh MEXNpeaMeTHble ((dusnyueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

UCIIOJIB30BaTh W MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAa€MOIl TEMbI B X0OJIe AUAJIOra W/WiIn
JUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHHUS
OTHOCHUTEIIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4H;

BBICTYNIaTh C IPE3CHTALMEN PE3yJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBINIOJHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOro MpoekTa U (PopMyIupoBaTh BBHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEAOBAHUU IYTEM COIJIACOBAaHUS IO3ULUMUA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

CaMOCTOSITEIBHO IUIAHUPOBATh M OCYILIECTBIATH CBOK I103HABATEIBbHYIO
NEATENIbHOCTh, Olpenesss €€ LeJId W 3aJadyd, KOHTPOJMpPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJylaraéMblii  alroOpuT™M JEUCTBUN MpH
BBITIOJIHCHUU Y4YEOHBIX M HCCIEIOBATEIbCKUX 3a/iad, BBIOMpaTh Hauboee
3 PeKTUBHBIN C€MOCOO0 MX pemieHus ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTH HAa OCHOBE CaMOAHAJIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KIIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOmas M HeopraHuvecKas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B (OPMHUPOBAHMU MBIIUICHHS ©  KYJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS MPAKTHYSCKUX 3a1a9
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIe MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, M30Tom, S-, p-, d-
JJIEKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, JJICKTPOOTPHUIATEILHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peniéTka,
TANBl ~ XMMUYECKUX  PEAKIUWA, PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOJUTHI,
AJICKTPOJIUTHYECKAs] JIUCCOLMALINS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMHd, XUMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEopus
3JICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuil 3akoH . M. MeHneneena,



3aKOH COXPAHEHUs MAaCChl BEILIECTB, 3aKOH COXPAHEHUs W IMPEBPAILCHUS YHEPIUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUN SI3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE IOHUMAHHS NPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SBICHHUH, (PaKTOIOrMUECKHE CBEACHHS O CBOWCTBAX,
COCTaBe, MOJIyYeHUH U 0€30M1aCHOM MCMOJIb30BaHUN BAaXKHEHIIMX HEOPTAHUUECKUX
BELIECTB B OBITY U MPAKTUUYECKOU 1€ATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOIb30BATh COOTBETCTBYIOIIUE MOHATHUA INPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIB30BATh XUMHUYECKYIO0 CHMBOJUKY IS
cocTaBieHuss (OpMyJ BEIIECTB U ypaBHEHUNW  XUMHUYECKHX  PEaKIIHi,
cuctematnueckyto HomeHkiatrypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIbHBIX
HEOpPraHMYeCKUX BeIleCTB (yrapHbI ras, YrJI€KHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHass U3BECTh, MUThEBAS COJ/IA, TUPUT U JIPYTHUEC);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTANTMYECKON PEmETK KOHKPETHOrO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAs1, METAJUIMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHaBJINBAaTh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeneiaEHHOMY Kiaccy/rpymre
COEMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICH MEPUOANYECKOro 3akoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOINIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuoaoB Ilepumonnueckoil cucteMbl
XUMHYeCKuX djeMeHToB JI. M. MeHneneeBa, UCHONIB3YysA IMOHATUSA «S-, P-, d-
AJIEKTPOHHBIE opOuTanny, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
1o nepuoaam u rpymnmnam [lepuogmnyeckoit cucteMsl Xumuueckux 3smemMeHToB . 1.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHWE T'€HETHYECKOW CBSI3M MEXIY HEOPTraHHMYECKHUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUH;



c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKUE PEAKIUU IO
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeEIIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTaBJISITh ypPaBHEHUS PEAKIUN pPa3IuYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHUS, TIPH KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUU TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPAaCKpPhIBAaTh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBHTEJIBHBIX PEAKIUH MOCPEJICTBOM COCTaBJIEHUS JIEKTPOHHOrO OasiaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IudYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpunnui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEePU30BaTh XUMUUYECKHE MPOIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUs CEPHOM KHCIIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MNPOBOAUTH BBIUUCIEHUS C HCIOJIH30BAaHUEM
MOHSITHSI «MaccoBas JOJiA BEIECTBa B PacTBOpE», OOBEMHBIX OTHOIICHUN Tra3oB
IpU XMMUYECKUX PEaKIMsIX, MacChl BEHIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHhI
BEILECTB, MPEBPAILCHNS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUI COOIIO/IaTh TPaBUIa MOJIH30BAHUS XUMHUYECKOM
MOCYZIOM M JTa0OpaTOPHBIM OOOpPYIOBAaHHEM, a TaKKe TMpaBWia OOpaIeHus: C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHH TUIAHUPOBATh U BBHIMOJNHATH XUMUYECKHI
AKCHEPUMEHT (pa3fioKeHUEe MEePOKCHAAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OMpeNieJIcHHe Cpelbl pPacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIThH,
peaknuu MOHHOTO OOMEHA, Ka4eCTBEHHBIE pEaKIMu Ha cyibdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
temam «Metamne» U «Hemeramiabl») B COOTBETCTBHM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TpU OOpalIEHUU C BEIIECTBAMU U J1a0OpPaTOPHBIM 00OPYJOBAHUEM,



MPEACTABISATh PE3YJAbTAThl XMMHYECKOTO HSKCIIEpUMEHTa B (QopMme 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMUUECKYIO
nHpopManuio, TMOJIy4aeMyr0 U3 pPa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKauu, MTHTepHET U ApYyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1eaecooOpa3Horo TMOBEJAEHUs B OBITY W TPYIOBOM JESATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OTMACHOCTh BO3JICHCTBHS Ha )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIICCTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpuMepax crocoObl yMEHBIIECHUS WU
PEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBHUS HA OPraHW3M YEJIOBEKa;

JUIs 00YYaIoIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
IPUMEHATh 3HaHHWS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.

COJEP XAHUE OBYUEHUA
11 kiaacce
OBIIASA N HEOPI'TAHNYECKAS XUMMUSI

TeopeTnueckue 0OCHOBbI XUMHU

XuMudeckud anemMeHT. AtoMm. Aapo aroma, HW30TOMNBIL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYeCKHEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB MO OpOWTaiIsiM B aTomax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3akoHa U lleproanueckoil cUCTEMBI
xuMu4decknx 3memMeHToB [[. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U
(KoBaJIEeHTHAsl HEMOJISIPHASI W TOJIApHAsi, MOHHAs, MeTajuinueckas). MeXxaHU3Mbl
o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-



akienTopHeiil). BopopoaHass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.

BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKOU PELIETKHU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBI.
MaccoBas 10Jisl BEIlIeCTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHWYECKUX BEHIeCTB. [eHeThueckass CBsI3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccudukanus — XUMUYECKMX — peakuuil B
HEOPraHWYECKON M OpPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB W MX MpPEeBpallCHUMN:
neMoHcTpanusa Taomui «llepuoandeckas cucreMa XuMU4deckux snemeHToB J[. WM.
MeHnneneeBay, H3ydeHHE MOJeNeld KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa30oKeHHE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTall3aTopa, ONMPEACICHUE CPe/ibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAMKATOpPA, pEaKkIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbIX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUhii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM IOHATHUSI «MaccOoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJJIOB. AJIJIOTPONHUS HEMETauloB (Ha mpumepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).



[IprMeHeHne BaXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue merannosB B Ilepuoguyeckoinl cucTeMe XUMUUYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMOB MetauioB. O0mue gusnyeckue cBoiicTBa MeTamwioB. CruiaBbl METaJUIOB.
DIEKTPOXUMHUYECKUI P HANIPSYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl MoayyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYE€HHUS BEIIECTB W UX MPEBpALCHUM:
U3y4YeHHE KOJUJIEKUMU «MeTamibl U CIIaBbl», 00pa3llOB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIeHWEe W OINUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U II€JI0UeH, KaUeCTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CITU OJTHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUSA U KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BELLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAHOMAaTEpPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjla MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXnpeAMETHbIX  CBS3€M MpU  HM3YyYCHHH  OOImel U
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS 4epe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH ISl OTACJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIM (DAaKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHUE, SIBJICHUE.

dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOII, PAJIMOAKTUBHOCTD, MOJIEKYJIa, YHEPTCTUYECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHUE BEIICCTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kinetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpaAIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM nudpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leproanueckas cucTeMa XUMHYECKUX 7
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 12
' BEILIECTB
1.3 XUMHUYECKUE pPeaKIInU 11 1 1
Hroro mo pazgeny 30
Pa3znen 2. Heoprannueckasi xumusi
2.1 Merambt 11
2.2 Hemeranms 16 1
53 CBs13b HEOPTaHMYECKUX U OPTaHUYECKHUX 4
' BEILECTB
Utoro mno pazneny 31
Pa3pen 3. Xumus u ;KU3HL
3.1 XHUMHS U )KH3Hb 5
3.2 Pe3epBHbI YPOK. 2
Hroro no pazgeny 7
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 3




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Bceero Konrpoabubie | IIpakTHyeckue
n/n H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 OcHOBHBIE CBEJCHUSI O CTPOCHHH aroMa. 1
XUMUYECKUI PJIEMEHT.
2 AToM. DnekTpoHHas1 KOH(UTypaIrs aTOMOB 1
Pacnpenenenune JJIEKTPOHOB o 1
3 SHEPreTUYECKUM YPOBHSIM B aTOME.
4 [Tepuonnueckuii 3akon JI. 1. Menaeneena. 1
[lepnoanueckass cuctemMa XMMHUYECKHX 1
5 3JIEMEHTOB UX CBS3b C COBPEMEHHOM TeOpuen
CTPOEHHSI ATOMOB.
6 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 1
XUMHUYECKUX 3JIEMEHTOB U UX COEMHEHUH 1O
rpynmnam U nepuoiaM.
7 3HauyeHHE MEPUOJNUECKOTO 3aKOHA U 1
CUCTEMBI XUMHUYECKUX 1eMeHTOB J[. 1.
MenneneeBa B pa3sBUTHH HAYKH.




8 KonTponas Bxoanoi. CTpoeHue BelecTna.
XuMudecKkas CBSI3b, €€ BUIBI.

9 Honnas xuMudeckast CBA3b U HOHHBIE
KPUCTATNYECKHE PEIISTKH.

10 MexaHu3Mbl 00pa30BaHUsT KOBAJIGHTHOM CBSI3H.

11 Pa3HOBUIHOCTH BEIIECTB C KOBAJIEHTHON
CBS3bIO.

12 Meramnueckass XUMHYECKAST CBSI3b..

13 BonmoponHas xumudeckas CBSI3b.

14 | BasleHTHOCTb. DJEKTPOOTPUILIATECIHLHOCTD.
CreneHb OKUCIIEHUS.

15 | BemiectBa MOJIEKYISIPHOTO U

HEMOJICKYJIAPHOTO CTPOCHUH. HOJ'II/IMepLI.




16

[TonsiTue o gucnepcHeIx cucteMax. cTuHHBIE
U KOJUTOUJIHBIE PACTBOPBI.

17 MaccoBas 10714 BelecTBa B paCTBOPE.
Knaccudukarus 1 HOMEHKIaTypa

18 HEOPraHMYECKNX COeAMHEHUN. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX COCTUHEHUI.

19 KontponsHas padora.

20 Knaccudukanus XuMu4ecKuX peakiui B
HEOPraHMYeCKON U OPraHn4ecKor XUMHH.

21 3aKOH COXpPaHEHUS MACChI BEIIECTB; 3aKOH
COXPaHEHHUS U PEBPAICHUS SHEPTUU TIPU
XUMHYECKUX PEaKIIHIX

22 Ckopoctb peakiuu. OOpaTuMble peakiuu.

23 XHUMHYECKOE paBHOBECHE

24 [Ipaktuyeckas pabora Ne 1. «Bousiaue

pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh




XUMHUUYECKON PEAKIIUN»

25 DnekrponuTudeckas auccounanus. [lonstue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.

26 Peaxiiuu nonHoro ooOMeHa.

27 ['maposin3 opraHMYecKuX U HEOPraHUYECKUX
BEIIECTB

08 OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC
peaxIum.

29 [TousTHE 00 IEKTPOIHM3E PACIUIABOB U
pacTBOPOB COJIeH

30 KonTtponpHas padoTa mo pasaery
«TeopeTndeckne OCHOBBI XUMHUW»

31 Meramibl, ux nojoxxeaue B [lepuoaguaeckoit

32 CHUCTEeME XMMUYeCcKuX 3jeMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aTOMOB.

33 OO6mue ¢puznuecKre CBOMCTBA METAIIOB

34 CrutaBbl METAJLJIOB.

35 DNEKTPOXUMHUUECKUN Psi/l HAMIPSDKEHUN
METaJJIOB

36 [enoyHbIe U MIETOYHO-3eMENbHBIE METAILIBL.




XHUMHYECKHE CBOMCTBA BAXKHEUIIINX

37 METaJUUIOB (HATpUH, KaJui, Kaablui, Maraui,
QIIOMHHMI) U UX COETMHEHUI

38 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCJIMHEeHU I

39 [lepexoaHbIe XUMHYECKHE DIIEMEHTEI.

40 XUMHYeCKHe CBOMCTBA COSIMHEHWH ITMHKA,
Keresa.

41 [IpakTrueckast padota Ne 2. "Pemienue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Metamb»"

42 KontponpHas padoTa.

43 HemeTtamnel, X M0JI0KEHHE B
[lepuoanueckoii cucreMe XUMUYECKUX

snemenToB JI. 1. MenaeneeBa u 0COOCHHOCTH
CTPOEHHMS aTOMOB
44 | ®dusnyecKue CBOMCTBA HEMETAIIOB.




AnnoTponus HEMETaJUIOB (Ha IpUMeEpe

45 | kucmopona, cepsl, pochopa u yriepona)

46 XUMHUYECKHE CBOMCTBA TaJJOICHOB M UX
COCOCITUHCHUH.
XHUMHUYECKUE CBOMCTBA CEPHI U €€

47 COEIUHEHU.

48 XHUMHUYECKHEe CBOMCTBA a30Ta U €T0
COECIUHEHU.

49 Xumudeckue cBoicta docdopa u ero
COECIUHEHU.

50 XUMUYECKUE CBOMCTBA yriepoja u ero
COECIUHEHU.

51 XUMHUYECKUE CBOMCTBA KPEMHHUSI U €r0
COEIUHEHU.

59 [IpuMeHeHre BaXKHEHIIIMX HEMETAJIOB U UX
COEqUHEHNN

53 O0o001IcHNE B CHCTEMAaTH3aLKs 3HAHUH 110
teMe «Hemeramiby.

54 Boluncnenust no ypaBHEHUAM XUMHUUYECKHX
peakuuii 1 TEPMOXUMHUYECKUE PACUETHI

55 IIpaktuyeckas pabora Ne 3. «Pemenne

OKCIICPUMCHTAJIbHBIX 3a/la4 1O TCMC




"HemeTtamisr"»

56 O0001enne 3HaHUH.
57 | KonTtponpHas padora o Temam «MeTauibh u
«Hemertamb»
58 Heopranndeckne u opraHMuecKrue KUCIOTHI.
59 Heopranudeckne u opraHndecKie OCHOBAHUS
60 AmpoTepHBIC HEOPTaHUYECKHE U
OpPraHWYECKUE COCTUNHEHHUS.
61 I'eHeTnyeckas CBSA3b HEOPTAaHUICCKHUX H
OpPraHWYECKUX BEIIECTB
Ponps xuMuu B 00ecIieueHIH YKOJIOTHYECKOH,
62 SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI
63 | K. p. UtoroBslii TecT.
[Ipencrarnenus: 06 0OMMUX HAYYHBIX
64 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS
BA)KHEHIIINX BEIIECTB
65 | YenoBek B MHUpE BEIIECTB U MaTEPUAJIOB
66 XUMHS ¥ 3I0pPOBBE.
67 Pe3epBHbIil ypok.
68 | Pe3epBHBIif ypok




OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumust: 11-if knacc: 6a30Bblid ypoBeHb: yueOHUK /I"abpuensu O.C., OctpoymoB

N.I'., CnagxoB C.A. -2-e u3a. — Mockga : IIpocsemienue, 2020.

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
Xumus: 11-it knacce: 6a30Bbiii ypoBeHb: yueOHuk /["abpuensa O.C., OctpoymoB

N.I'., CnanxoB C.A. -2-e u3a. — Mocksa : Ilpocsemnienue, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

bubmuoreka IIOK https://m.edsoo.ru/ff0d2eae
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