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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XM HA BA3OBOM
YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUNA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBAaHUS K pe3yJibTaTaM OCBOCHHUS OOy4YaroIIUMUCS
porpamMMm CpemHero o0Imero oOpa3oBaHus (JTUYHOCTHBIM, METANPEIMETHBIM W TPEIAMETHBIM).
HayuyHo-mMeTonn4yeckoii OCHOBOW Ui pa3pabOTKU IUIAHUPYEMBIX PEe3yJIbTaTOB  OCBOEHUS
IPOrpaMM CpeTHEro 00IIero 00pa30BaHus SBISETCS CUCTEMHO-ESTEIIbHOCTHBIN TOIXO.

B cooTBETCTBHM C CHCTEMHO-IEATENBHOCTHBIM IIOAXOJOM B CTPYKTYpE JMYHOCTHBIX
PE3yNbTaTOB OCBOEHUS MpeaMeTa « XUMHUA» Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BblIEICHbBI
CJIETyIOIINE COCTABIISAIOLINUE!

OCO3HaHUE OOYYAIONIUMUCS POCCHUMCKOW TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHIO;

HaJIMYUe MOTUBALUU K 00y4EHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHHH JMYHOCTH HA OCHOBE KIIIOUEBBIX
IIEHHOCTEH M UCTOPUYCCKUX TPAIULINA 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOLIUXCS PYKOBOJACTBOBATHCS B CBOCH JEATEIbHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, NPHUCYIIMMH LEJIOCTHOM CHCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIMYUE IPABOCO3HAHUS HKOJOTUYECKOM KyJIbTYpbl M CHOCOOHOCTH CTaBUTh LU H
CTPOUTb JKU3HEHHBIE IIJIaHBI.

JIn4aHOCTHBIE Pe3yJbTaThl OCBOCHUSI MPEAMETa « XUMUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOI
Y BOCIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C T'yMaHHUCTHUUECKHMH, COLIMOKYJIBTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJ€allaMd POCCHMCKOr0 TPakJIaHCKOTO 0OIecTBa,
OPUHATHIME B OOIIeCTBE HOPMaMU M IpaBUJIAMHM MOBEICHMS, CIOCOOCTBYIOUIMMHU IMpolieccam
CaMOITIO3HAHUsI, CAMOPAa3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YYaIOIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS MpenMeTa «XHMHsS» OTpakaloT CPOPMHPOBAHHOCTH
OTIbITa TIO3HABATENILHOM M MPAKTUYECKON 1eATeIbHOCTH 00yUaIOIIUXCsl IO peal3allii MPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

OCO3HaHMS O0YYaIOIIUMKCS CBOMX KOHCTHTYIIMOHHBIX MpaB U OOA3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

NPEJICTaBICHUS O COLUAIBHBIX HOPMax M IPaBWIAX MEKJIMYHOCTHBIX OTHOLIEHMH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIHOCTU IMPH CO3JAaHUM YYEOHBIX MPOEKTOB,
pelIeHnr yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI IPYTHX
[IPU aHAIKM3€E PAa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K UICTOPUUECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

YB@KEHHUs] K Mpolleccy TBOpYECTBA B OOJACTH TEOPUM U IMPAKTHYECKOTO HPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTHKEHUS HAYKH €CTh pPe3yJbTaT UINTEIbHBIX HAOII0/IEHUH,
KPOIOTJIMBBIX SKCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPpy/Ja YUEHbBIX U IIPAKTUKOB;

UHTEpeca M II03HABATEJIbHBIX MOTHBOB B IIOJIYYEHMM U IIOCJIEAYIOIIEM aHallu3e
UH(POPMALIUH O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM O0T€UECTBEHHONW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH  OLICHMBAThb  CUTYallUM, CBSI3aHHBIE C  XUMHYECKMMM  SIBJICHUSIMH,
U TPUHUMAThb OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;



TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEICHUE W IIOCTYIKM CBOUX TOBApPHUILEH C MO3ULIMIA
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TTOCIIEICTBHI 3TUX TTOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTeH 370poBOro M 0Oe30macHOro oopasza >KHM3HHM, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

CcOOIOIeHNsT TPaBWJI O€30MacHOTO OOpaleHus C BEIIECTBAMU B OBITY, TMOBCEIHEBHOMN
JKM3HU M B TPYJIOBOM JIEATENBHOCTH,

MOHUMAHUs IIEHHOCTH TIPaBWJ HWHIWBHUIYyAJIbHOTO W KOJJIEKTMBHOTO O€301acHOTO
MOBEJCHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUsSI TOCIEACTBUH M HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HApKOTUKOB, KypeHUs);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEIOBATENbCKOW  JIEATEIBHOCTH,
0O0IIIeCTBEHHO TTOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX EIATCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE B PEHICHUHM TMPAKTUYSCKUX 3a7ad COIHAIbHOMI
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3y4YeHUIO0 Mpodeccuil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHU 110 XUMUU;

YBaXKECHHUS K TPYLy, JTIOSM TPYyIa U pe3yibTaTaM TPYJAOBOH JAESITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYATBHOW TPACKTOPUM 0Opa3oBaHus, Oy yIie
npodeccuu U peanus3ai COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBA;

6) 3K0JIOTMYEeCKOT0 BOCITUTAHUS

SKOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK MCTOUYHUKY CYIICCTBOBAHUS
JKM3HHU Ha 3eMiIe;

MOHUMAaHUS TI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIUSHHUS SKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLMATBHOM CpE/Ibl;

OCO3HAHUsI HEOOXOAMMOCTH MCIIOIB30BAHMS JIOCTHKEHUNW XUMUU JJIA PEIICHUS BOIPOCOB
paIMoOHATBHOTO TPUPOIOTIOTB30BAHUS;

AKTUBHOTO HEMPUSTHS JCUCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOIICH NPUPOIHON Cpene,
YMEHHsI TPOTHO3UPOBATh HEONATOMPHUSTHBIE HKOJIOTMYECKUE IOCIEICTBUS MPEANPUHUMACMBIX
JIEMCTBUN M NPEAOTBPAILLATh UX;

HAJIUYUS PA3BUTOTO JKOJIOTUYECKOTO MBIIUICHUS, AKOJOTMYECKON KYyJNbTYphI, OIbITa
NESATETbHOCTH  JKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENbHON, KOMMYHUKAaTUBHOM M COIMAILHON MPaKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
NPOTHBOCTOSITH HJCOJIOTHH XeMO(POOHH;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 OOIIIECTBEHHOW MPAKTHKHY;

MOHWMAHUS CHCHU(PUKA XUMUH KaK HayKd, OCO3HaHWsI e€ poiu B (HOPMHUPOBAHHH
paIMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUH IEJIOCTHOTO MPECTABICHUs 00 OKPYXKaIoLIeM
MHUpE Kak O €IMHCTBE MPUPOABl M YEJIIOBEKA, B TMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHru IpoodieM COXpaHeHHUsl TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XWUMHUU [JJIi COBPEMEHHOW IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HANpPaBIEHHOCTH U BAXXHOW POJNM B CO3JaHHM HOBOW 0a3bl MaTepHallbHOM
KYJBTYpPBI, PEIICHUN TII00aThHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, TMUIIeBOW ¢ JKOJIOTWYECKOW O€30MacHOCTH, B PAa3BUTUU  MEIUIIMHBI,
00ecreueHnn YCIOBUM YCIIEUTHOTO TPYJla M IKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIOTO 4jIeHa
00111eCTBA;

€CTEeCTBCHHO-HAYYHOM TpPAaMOTHOCTHM: TOHUMAHHSA CYIIHOCTH METOJIOB  IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHMS IS
aHajan3a W OOBSCHEHUS SIBIICHUW OKPYKAIOUIEr0 MHpa M MPOUCXOJAIIMX B HEM H3MEHEHUH,



YMEHHsI JIe1aTh 000CHOBAHHBIE 3aKIIOYSHHS HA OCHOBE HAyUYHBIX ()aKTOB U MMEIOIIMXCS JaHHBIX C
LIETTBIO TTOJTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI pEeUIeHHs TIPpoOieM B
peaTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKON A TENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHUI0 U CcamMO00pa3oBaHUIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAHMM MO XUMHUU B COOTBETCTBHUM C JKM3HEHHBIMHU
MOTPEOHOCTSMH;

HUHTEepeca K 0COOCHHOCTSIM TPy/1a B Pa3IMUHBIX cepax mMpoPecCHOHATHHON AeSITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeqMeTHbIe pe3ysbTaThl OCBOCHHs Y4eOHOro mpeamera «XHUMHS» Ha YPOBHE
cpeaHero o0Iiero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC U1 (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOUIMXCS MEXIUCIUTLTHHAPHBIC
(MeXIpeIMeTHbIC) OOICHAYYHbIC MOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U CrieU(pUKy METOJIOB MO3HAHUS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, SBJICHHE, MPOIECC, CHUCTEMa, HAy4YHbIH (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe0BaHNEe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC YUeOHbIC ICHCTBUS (I103HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue hopmMupoBanne (QYHKIIMOHATLHOW IPaMOTHOCTH M COLMAIBHOW KOMIIETCHIIUU
00y4aromuxcs;

CIOCOOHOCTh ~ OOYYAIOIIUXCS ~ KCIOJIb30BaTh ~ OCBOCHHBIE  MEKAMCIUILUIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS W YyHUBEpCAJIbHbIC Yy4eOHbIC JEHCTBUS B II03HABATEILHOH U
COLMAJIbHOW MPAKTHUKE.

MeranpeMeTHbIe  pe3yJbTaThl OTPAKAIOT OBIAJCHHE YHHBEPCAIBHBIMH Y4EOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJISTUBHBIMU JICHCTBUSMH.

OBnaneHne YHUuBEpPCAJIbHBIMH y‘leﬁﬂbIMl/I MMo3HaBaTeJIbHbBIMU I[EﬁCTBPIﬂMPI:

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSITEIBHO (D OPMYJIUPOBaTh M  aKTyaIM3WpOBaTh TNPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPENIETIATh IEJU JeATeTbHOCTH, 3aJlaBas TMapamMeTpbl M KPUTEPHUH HUX JOCTHIKEHUS,
COOTHOCHUTDB PE3YyJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LCIIAMU;

WCIIOJIB30BaTh TPH OCBOCHUM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACTATH
XapaKTCPHBIC MMPU3HAKH HOHATUH u YCTaHaBJIMBATb ux B3aUMOCBA3b, HCITIOJb30BATh
COOTBETCTBYIOIIUE TIOHATHS JIs1 OOBSICHEHHS OT/ICTbHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKALIUH BEIIECTB U XUMUUECKUX PEAKIIHA;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXKITY N3Yy4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYCCKHUC PACCYIKICHUA (I/IHI[yKTI/IBHLIe, ACAYKTUBHBIC, T10 aHaHOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPHUBAEMBIX SIBICHHSIX, (POPMYIMPOBATH BHIBOJBI U
3aKJIFOYCHUS,;

MPUMEHSATh B TPOIECCE MO3HAHUS, WUCIOIb3yEeMbIE B XMMHUU CHMBOJINYECKHE (3HAKOBBIC)
MOJIeTH, TPe00Pa30BBIBATH MOJIEIBHBIE MPEACTABICHUS — XUMUYECKUH 3HAK (CMMBOJ) AJIEMEHTA,
XuMudeckas (opmysia, YpaBHCHHE XHUMHUYECKOM peakmuu — TP PEHIeHUH Y4eOHBIX
MO3HABATCJIbHBIX U NPAKTUYCCKUX 3ada4, IPUMCHATb Ha3BAHHBIC MOJCJIbHBIC ITPCACTABJIICHUA JJI
BBIABJICHUS XapaKTCPHBIX IMPU3HAKOB U3y4YaCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 0a3oBbIe UCCIeA0BaTENbCKUE eiiCTBUS:



BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUI;

dopMynupoBaTh 1LE€IM M 3aJa4d  UCCJIENOBAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIEHO Cc(hOpMYyITUPOBaHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
Ui OPMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABHUIIBHOCTH BBICKA3bIBAEMBIX CYKJIEHUI;

BJIAQJIETh HaBBIKAMM CaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TPOBEACHUS YUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOII0JaTh 3a XOJOM IMpOIecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIUpOBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJEIAHHOMN
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TMPOEKTHOM ACSATEIHHOCTH,
OpPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOAOB pEeIleHUs
MPaKTUYECKHX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOI0OB MO3HAHUS.

3) padora ¢ nnpopmanmei:

OPUEHTUPOBATLCS B  PA3JIMYHBIX HCTOYHUKAX HHPopMauuu (HAy4yHO-NOMYyJIsIpHAs
JAUTepaTypa XMMUYECKOIO COJEpXaHWs, CIpaBOYHbIE IMocobus, pecypcsl HMHTepHeTa),
aHAJIM3UPOBATh UHPOPMAIUIO PA3IMYHBIX BUAOB U (POPM MpeAcTaBieHuUs, KpUTHUECKU OLICHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

bopMynIupoBaTh 3ampochl M MPUMEHATh pPA3IUYHbIE METOJbl INpPU TOUCKE U OTOOpe
UH(pOpMaLUU, HeOOXOAUMOM ISl BBIIOJIHEHHS YU€OHbIX 3aj1au ONpPEAeIEHHOIO THUIIA;

npuoOpeTaTh OMNBIT HCIIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY NpeICcTaBieHUs HHPOpMALUHU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKHU U APYTHUE);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KauyeCTBE CpeACTBa IMpH paboTe C XUMHUYECKOU
UHpOpMaLUeil: TPUMEHATh MEKIPEAMETHbIE (PU3MUECKUEe U MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI,
(hopMyiibl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISATHOCTH.

OBJIa}IeHI/Ie YuuB€EpCaJbHBIMA KOMMYHUKATUBHBIMU e CTBUSAAMM

3a/laBaTh  BOMPOCHI TIO0  CYIIECTBY  OOCYXJIaeMOW TeMbl B  XOJe JHajiora
W/WIH  JUCKYCCUU, BBICKA3bIBaTh HUICH, (HOPMYIHPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHCHHMSI TTPEVIOKEHHOM 3a/1a4H;

BBICTYIIATh C TMpe3eHTAlMel pe3yJbTaTOB IMO3HABATENBHON MEATEIHHOCTH, IMOJTYYCHHBIX
CaMOCTOSITCILHO WJIM COBMECTHO CO CBEPCTHUKAMH TPH  BBITIOJHCHHH XHMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO WCCIEIOBAaHUIO CBOMCTB M3yYaeMbIX BEIIECTB,
pea3anuu y4e0HOTO MPOEKTa u dbopMyIIHpOBaThH BBIBOIBI
M0 pe3ysbTaTaM MPOBEIEHHBIX UCCICTOBAHMM IMyTEM COTJIACOBAHUS MO3UIUI B X0J1€ 00CYKICHUS
1 oOMeHa MHEHUSIMH.

OBi1ajeHNe YHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU 1eiiCTBUAMM:

CaMOCTOATCIIbHO IINIAHUPOBATH W OCYHICCTBJIATH CBOI IMIO3HABATCIIBHYIO JCATCIIBHOCTD,
ompenenss e€ UeNW W 3a7add, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Hpe,unaraeMLn‘/’I AJIropuTM ,Z[eI\/JICTBI/II\/JI IIpU BBIIIOJIHCHUHA y‘-Ie6HLIX Hn HUCCICOOBATCIbCKUX 3aaay,
BBIOMpaTh Hambosee F3(hPEKTUBHBINA CIIOCOO WX pemieHUs: ¢ YYETOM TOJYyYCHHS HOBBIX 3HAHUU O
BCIICCTBAX U XUMUUYCCKUX PCAKIUAX,

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JESITEIHPHOCTH Ha OCHOBE CaMOaHaJN3a U CaMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUsD» OTPaKaroT:

c(OpPMUPOBAHHOCTH TMPEJICTABICHUI 0 XUMHUYECKON COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPA, POJM XMMHMH B TO3HAHUU SBJIEHUN MPHUPOIbI, B (OPMUPOBAHUU MBIIIJICHUS U
KyJBTYphl JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMON Ui pelieHus
IPAKTUUECKUX 3a/ad W DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOHOM CpeliE;

BJIQJICHUE CHCTEMOM XUMHYECKHX 3HAHHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJIATAOIINE
HOHATHUS (XUMHUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aroma, MOJIEKYJa, BaJIEeHTHOCTb,
ANEKTPOOTPHUIATEILHOCT, XHMHMUYECKas CBsI3b, CTPyKTypHas ¢opMyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJsSpHas Macca, MOJSIPHBIM  O00BEM, YIJIEPOAHBIM  CKeEJeT,
(GyHKIMOHANBHAS TpyNNa, paguKai, H30Mepusi, HW30MEpbl, TOMOJIOTUYECKUH psiji, TOMOJOIH,
YIJIEBOJAOPOABI, KUCIOPOA U a30TCOJAEpKAILME COCAMHEHMS, MOHOMED, IIOJUMEp, CTPYKTypHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNS); TEOPUH U 3aKOHBI (T€OpUs CTPOEHUSI OPraHMYECKUX
BeuiectB  A. M. bytiepoBa, 3akOH COXpaHEHMs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUS, JIEkKAIIUE B OCHOBE IOHMMAaHUS
NPUYUHHOCTA U CUCTEMHOCTH XMMMYECKHX SBJICHHUMH, (DAaKTOJOTHYECKUE CBEACHUS O CBOWCTBAX,
cocTaBe, MOJYYEHUH U 0€3011aCHOM HCIOJIb30BaHUU Ba)KHEUIINX OPraHUYECKUX BELIECTB B OBITY
U IPAKTHUUYECKOH 1€ATEIbHOCTH YEJI0OBEKA;

c(OpMHUPOBAHHOCTh YMEHUN BBISBIATh XapaKTEpPHbIE MPHU3HAKU IMOHSITHH, yCTaHABIIMBATH
UX B3aMMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MIOHATUS IIPU ONMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILCHUI OPraHUYECKUX COEIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHH HCIOJb30BATh XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOM) (POPMYIT OpraHMYeCcKrUX BEUIECTB U
YPaBHEHUI XMMHMUYECKUX PEaKLMH, NU3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB JUIS
WJUTFOCTPAIMU X XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAUIEKHOCTh M3YUYCHHBIX OPraHUYECKHUX
BEUIECTB [0 HUX COCTaBy U CTPOEHUI0 K ONpPENeNEHHOMY KIIAcCy/TpyIIie COeIUHEHUI
(yrmeBomopoasl, KHUCIOPOA M a30TCOJEpXKAIlMe  COEAMHEHUS, BBICOKOMOJICKYJISIPHbIC
COEIMHEHMs), JaBaTb MM Ha3BaHus no cuctemarndeckoil Homenkinarype (IUPAC), a Taxxke
IPUBOJUTH TPHUBHAJIBHBIE HA3BaHMS OTIENIBbHBIX OPraHMUYECKHUX BELIECTB (ITHIIEH, INPOIMJIIEH,
aleTU/IeH, STWICHIVIUKOIb, IJIMLEpPHH, (GeHoN, (opManbaeru, aneTanbIerusl, MypaBbUHas
KHCJIOTA, YKCYCHasi KHMCJIOTa, OJIEMHOBasl KUCIIOTa, CTEApUHOBAs KHUCIIOTA, IIIIOKO03a, (hpPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHHS ONPEICNATh BUABI XMUMHUYECKOH CBA3M B OPraHUYECKHUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI NPUMEHSTHh MOJOXKEHHUS TEOPUU CTPOEHHS] OPraHUYECKHUX
BemectB A. M. bytiepoBa 11 0ObsICHEHUSI 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAaHEHHUs MACCHI BEILLIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTpPOEHHUE, (HU3NYECKUE U
XMMHUYECKHE CBOWMCTBA TUIIMYHBIX IPEICTAaBUTENIEH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BELECTB
(meTaH, »TaH, OJTHWIEH, MPOMWICH, ameTwieH, Oyrtaauen-1,3, mermnOyrtaauen-1,3, OeH3od,
METaHOJI, TAHOJI, YTUJICHIJIUKOIb, TJIULUEPUH, (EHOJ, aleTalbJeruj, MypaBbUHas U YKCYCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmal, LeJUIl0JI03a, aMUHOYKCyCHasi KHCJIOTa), WIIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHMSIMHM COOTBETCTBYIOLUIMX XMMMUYECKHUX PEaKLHH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;



c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaATh UCTOYHUKHU YTIIEBOJAOPOIHOTO ChIpbs (HEDTH,
MIPUPOJAHBIN ra3, yrojib), CocoObl UX IMepepadOTKH M MPaKTUYECKOe MPUMEHEHHE MPOJYKTOB
nepepabdoTKH;

c(OpMHUPOBAHHOCTh YMEHUN MTPOBOAUTH BHIYMCIECHUS IO XUMUYECKIM YPaBHEHHSIM (MAaccChl,
00bEMa, KOJTMUECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO u3 HCXOHBIX BELIECTB
WJIH IIPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUHN BJIAJIETh CUCTEMOM 3HAHWW 00 OCHOBHBIX METOAAaX HAyYHOTO
NO3HAHMS, WCIOJIB3YEMbIX B XMMHMHM IIPpM H3YYEHHM BEIIECTB M XUMHUYECKUX SIBICHUI
(maOnroneHue, W3MEpEHHE, OSKCIEPUMEHT, MOJECIUPOBAHME), HCIOJb30BATh  CHCTEMHBIE
XMMHWYECKHE 3HAHUS JJIs IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUAX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh MpaBHIa IMOJIb30BAHUS XMMHUYECKOH Mmocynol u
nabopaTOpHBEIM 000PYIOBAaHUEM, a TAK)Ke IMpaBUja OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIIIOJIHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIMBITOB;

c(OPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBINOJIHATH XUMHUYECKUN HKCIIEPUMEHT
(mpeBpalleHns OPraHUYECKUX BEILIECTB MPH HAarpeBaHHUM, MOJIYYECHUE 3TUICHA U M3Y4YEHHE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIUK OPraHUYECKHUX BEILIECTB, I€HATypalus OEJIKOB IIPU HarpeBaHUM,
[[BETHbIE pEaKIK OEIKOB) B COOTBETCTBUHU C MPABUIIAMHU TEXHUKH 0€30M1aCHOCTH MPHU 00paIieHun
C BeLIeCTBAaMU U JaOOPATOPHBIM O0OPYIOBAHHUEM, IMPEACTABIATh PE3YJIbTAThl XUMUYECKOTO
JKCHEepUMEeHTa B (OopMe 3amucH ypaBHEHMH COOTBETCTBYIOLIMX peakuuil W (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYH HH(POPMALHIO,
IOJIy4aeMyI0 U3 pa3HbIX UCTOUYHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJaTh MpaBHJa HKOJOTMUYECKH IIes1eco00pa3Horo
NoBe/leHUsI B OBITY M TPYIAOBOM [EATEIbHOCTH B LEISX COXPAHEHHS CBOETO 3/I0pOBbS U
OKpYyXarollel NPUPOIHON Cpellbl, OCO3HABATH ONACHOCTb BO3JCICTBHS HA JKHUBBIE OPraHU3MBbI
onpeeNéHHBIX OpPraHMYECKUX BeIIeCcTB, MOHUMas cmbica mnokazatens [IJIK, mosicsats Ha
npuMepax CrocoObl YMEHbBIICHUS W MPEAOTBPAIICHUS MX BPEIHOIO BO3JEHCTBHS Ha OpraHU3M
YeJI0BEKa;

JUIs O0ydYaroluXcs C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSI: YMEHHE INPUMEHSTh
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB M XMMUYECCKHX SIBICHUI,

JUISL CJIETIBIX M CIa0OBHUIAIINX OOYYaOLIUXCS: YMEHHE HUCIOJIb30BATh PEIbe(PHO-TOUCUHYIO
cuctemy o0o3HaueHuii JI. bpaiins 11 3anucu XuMudeckux (opmyit.

11 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca «O01as u HeopraHudeckasi XUMUsD» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPECTABICHUI: O XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUpPA, POJU XMMHH B TIO3HAHWU SIBICHUW MPHUPOIBI, B ()OPMUPOBAHUU MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW IS peHIeHUs
NPAaKTHYECKUX 3a/lad U OSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM Cpelie;

BJIQJICHUE CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATaOIINe
MOHATHUS (XUMUYECKUMA JIEMEHT, aTOM, M30TOIl, S-, p-, d- AJIEKTpOHHBIE OpOUTAN aTOMOB, HOH,
MOJIEKyJ1a, MOIlb, MOJSPHBIH O00BEM, BaJCHTHOCTb, JJICKTPOOTPUIATENLHOCTh, CTEICHb
OKHCJICHUSI, XWUMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi, BOJIOPOIHAsN),
KpUCTaJUIMUECKasi  pemérka, TUMbl  XUMHYECKUX  pEaKklui, pacTBOp, SJIEKTPOJIHTHI,
HEAJICKTPOJIUTHI, AICKTPOJIUTUUYECKAST JTUCCOIMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKIMi, XMMUYECKOE PAaBHOBECUE); TEOPUHU U 3aKOHBI (TEOPHS FNEKTPOJUTUUECKON
auccounanuu, nepuoandeckuii 3akon Jl. M. MeHneneeBa, 3aKOH COXPAaHEHUsS MacChl BEILECTB,



3aKOH COXPAaHEHMsI W MPEBpALICHUS SHEPIHMU IMPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHUPOBO33PEHUYCCKUE 3HAHMS, JICKAIINE B OCHOBE TOHHMAaHUS
NPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUM, (PAKTOIOTUYECKHE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJYyYCHUH W O€30MacHOM HCIIOJIB30BAHMH BAKHEHIIMX HEOPTaHUYECKHUX BEIIECTB B
OBITY U IPAKTHUYECKOH JEITETbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTepPHbIC MPHU3HAKU TMOHSITHH, yCTaHABIMBATH
UX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU ONUCAHMM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPALLECHNN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIH30BaTh XUMHUYECKYI) CHMBOJHKY [UIsl COCTABJICHHUS
dbopmMyn BemIECTB W ypaBHEHUH XMMHUYECKUX PpEAKIMH, CHCTEMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHBIE HA3BaHHUA OTACIHHBIX HEOPTaHUYECKUX BeEIIeCTB (yrapHbli Tas,
YIJICKUCIIBIA Ta3, aMMHaK, raméHasi M3BECTh, HEramiéHas W3BECTh, MHUTHhEBAs COJA, MUPHUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHM OMPEEATh BAJIGHTHOCTh U CTETICHh OKUCICHUS XUMUYECKUX
9JIEMEHTOB B COSAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKON CBSI3M (KOBAJICHTHAs, HOHHAS,
MeTaJUTMuecKasi, BOJOPOAHAs) B COCOUWHEHUSAX, TUI KPUCTALIMYECKOW PEIETKA KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJISIpHAs, HOHHAs, METa/UIM4ecKas), XapakTep Cpeasl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COSTMHEHUN;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAICIKHOCTh HEOPTaHUYECKHX BEIIECCTB
M0 MX COCTaBy K OMpeeIEHHOMY KJIacCy/TPyIIe COSAMHEHUH (MPOCTHIC BEIIECTBA — METAUIBl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COIH);

chOpMUPOBAHHOCTh ~ YMEHHUW  pAaCKphIBaTh CMBICI  NEPHOIUWYECKOro  3akoHa /.
W. MenneneeBa ¥ JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBICHUTEIBHYI) U
MPOTHOCTHYECKYIO (DYHKIINH,

c(OpPMUPOBAHHOCTh YMEHU XapaKTEPU30BaTh FIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX
anemeHToB 1-4 nepuonoB [lepuoamdeckoil cucteMbl xumuyeckux 3aeMenToB . Y. Menneneesa,
UCTIONB3YS MOHATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTANINY, «IHEPTETHUECKUE YPOBHUY», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB M UX COCIWHEHUN 10 TIeproiaM U
rpynnaM [lepuoanueckoit cucremsl XumMuueckux daeMeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHu30BaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA
HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJITBEPXIAaTh CYIIECTBOBAHME T€HETUYECKOMN
CBSI3M MEXJly HEOPTaHMYECKUMHU BEIIECTBAMU C TIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUI;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIUPOBATh XUMHUYECKHE PEAKIMH [0 Pa3TMIHBIM
npu3HaKaM (YUCIy ¥ COCTaBy peardpyromluX BelIeCTB, TemaoBoMy dddexty peaxium,
M3MEHEHUIO CTETICHE OKUCIICHUS PJIEMEHTOB, OOPAaTUMOCTH PEAKITUH, YUACTHIO KaTaJIn3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIMA Pa3IUYHBIX THUIIOB, TOJIHBIC U
COKpaIEHHBIC yPaBHEHUS PEAKIMi WOHHOTO OOMEHA, YYHUTHIBAs YCJIOBHS, NPHU KOTOPBIX ITH
peaklMu UIYT 10 KOHLA;

c(hOopMUPOBAHHOCTh YMEHUM MPOBOJAUTH PEAKITUH, TIOITBEPIKAAIONINE KAUeCTBCHHBINA COCTaB
pa3IMYHBIX HEOPraHUYECKHUX BEILLECTB, PACIIO3HABATH OINBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOILIUE B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pPACKPBIBATh CYUIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIfii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OallaHCca ATUX PEaKIIHil;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3nuyHbBIX (PAKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [arensbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHUE MPOIIECCHI, JICKAIINE B OCHOBE
IPOMBIIUICHHOTO TOJIyY€HUsI CEpPHOW KHCIOTHl, amMMHaka, a Takxke CGHOPMUPOBAHHOCTD
NpEJICTaBICHU 00 OOIMX HAyYHBIX MPHUHIMIIAX M 3KOJOTHYECKUX IMPOOJIeMax XUMHUYECKOTO
IPOU3BO/ICTBA;



c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS C HCIOJIB30BAHUEM MOHSATHS
«MaccoBasi 0Nl BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMHYECKUX
peaxIMsIX, Macchl BeleCTBa UM 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WIN
00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKLMU BELIECTB, TEIUIOBOTO A (eKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHUs MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBWIA TOJH30BAHUA XUMHUYECKON MOCYIAOW W
1a0opaTOpHBIM 000pYyIOBaHMEM, a TaK)Ke MpaBuiIa OOpaleHHs C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKLHSMH IO BBIITOJIHEHUIO 1a00paTOPHBIX XMMHYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pasnokeHue nepokcra BoJOpo/ia B IPUCYTCTBUU KaTalIU3aTopa, ONpeiesieHne CpeIbl pacTBOPOB
BEIIIECTB C IMOMOIIbIO YHUBEPCATIBHOIO HHAMKATOPA, BIMSHUE PA3IUYHBIX (AKTOPOB Ha CKOPOCTh
XUMHYECKON peaklnu, peaklUud HOHHOro oOOMEHa, KaueCTBEHHBIE peaKkIHH Ha cyibdar-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHMS, pEIICHHE SKCHEPUMEHTAJIbHBIX 33734 IO
TemaM «Metamibl» U «Hemeramib») B COOTBETCTBUU C MPaBWJIaMU TEXHUKH O€30MaCHOCTU MPHU
oOpalleHuy ¢ BelIeCTBaMU U Ja0OpaTOPHBIM O0OPYJIOBAHUEM, TPEACTABIATH PE3yJIbTaThl
XMMHUYECKOTO JKCIIepUMEHTa B (OpMe 3alucu YpaBHEHMH COOTBETCTBYIOLIMX pEAKIUH U
(hopMyIMpPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(pOpMaluio,
HOJTy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MACCOBOM KOMMYHMKALUU, IHTEpHET U APYTHUX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh IMpaBWJIa SKOJOTMYECKH IIeJIeCO00pa3HOro
HOBEJICHU B OBITY M TPYJOBOW J[EATENBHOCTH B IEISAX COXPAaHEHUs CBOETO 3/I0pOBbS M
OKpYy arollel NpUpPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3/CHCTBHS Ha KHUBBIE OPraHU3MBbI
OIpe/IeNIEHHBIX BelecTB, MoHMMas cMblca mokasatens I1JIK, moscHATe Ha mpuMmepax crocoObl
YMEHBILEHUS U NPEJOTBPAIICHUS X BPEJHOIO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui O0yYaroluXcs C OTrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI: YMEHHE INPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX M CIa0OBHIAIINX OOYYAIOLIMXCS: YMEHHE HUCIOJIb30BATh PEIbePHO-TOUCUHYIO
cuctemy o0o3HaueHuit JI. bpaiins 11 3anucu XuMudeckux (opmyir.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMMUSA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHuueckoil XuMuM: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IOJyYEHUU
HOBBIX BEILIECTB M MaTepuasoB. Teopus cTpoeHus opranuueckux coenuneHuii A. M. bytneposa,
e€¢ ocHOBHbIe mTONOXKeHUs. CTpyKTypHble (OpMYJIBl OpPraHMYECKUX BeliecTB. [ omosnorus,
u3oMepus. XuMu4ecKas CBsI3b B OpraHMUECKUX COCTUHEHUSIX — OAMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o knaccu(UKauy OpraHMYECKUX BemlecTB. HoMeHKIaTypa opraHuuecKux
COeIMHEHMH (cucTeMaTudeckas) U TpUBUAJIbHbIE Ha3BaHUs BaXKHEHIINX MpeCTaBUTENEH KIIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl U3YyYEHHUs BEILECTB M UX NPEBPAILICHUN: O3HAKOMIICHHE C
o0Opa3liaMu OpraHMYeCKHX BELIECTB M MaTepHajaMM Ha MX OCHOBE, MOJICIIMPOBAHUE MOJEKYJ
OpPraHMYECKHUX BEIIECTB, HaOJIOJEHHE U  ONUCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO
MIPEBpAILEHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHUHU (TUIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMUYECKUH psan. MeraH W 3TaH — npocTeiliune
IPEJICTaBUTENIN AJTKAHOB: (U3NYECKUE U XUMUYECKUE CBOMCTBA (peakuy 3aMEeLIeHHs] U TOPEHus),
HaX0XJIeHUE B IPUPO/IE, MOTyYSHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKHUI psii. DTUIEH W MPONUICH — MPOoCTerme
NpPEJCTaBUTENIN aJKEHOB: (U3MUECKHE U XUMHYECKHE CBOWCTBA (peakUuu TI'MIpPUPOBaHUS,
raJIOT€HUPOBAHUS, THIPATALIMN, OKUCIIEHUS U MOJIMMEPU3ALIAN), IOTyYEHHE U IPUMEHEHUE.

Anxanuensl: OytamgueH-1,3 u MetwnOyTtaaueH-1,3: cTpoeHue, BakKHEHIINE XUMHUYECKHUE
cBOiCcTBa (peakuus noaumepusanun). [loayueHrne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKHWHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHHA psia. AICTWICH —
IpOCTEHIINI MpeACTaBUTENb AIKHUHOB: COCTaB, CTpOEHUE, (U3NUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu ruIpupoBaHus, raJOreHUPOBAHUS, TUAPATAIIY, TOPEHHUS ), TOTyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHHE, (PU3NUYECKHME M XUMHUYECKHE CBOWMCTBA (peaKIuu
raJJoOreHUPOBAHUS M HUTPOBAHMS), MOJIy4deHHE M TNpUMEHeHue. Tonyon: cocmaeg, cmpoenue,
Qusuueckue u xumuieckue ceoUcCmea (peakyuu 2ai02eHUpO8aHUs. U HUMPOBAHUS), NOJYUEeHUE U
npumeHnenue. ToxcnyHOCTp  apeHOB. ['eHeTmdeckas CBsI3b MEXKIY  YIVIEBOJOPOJaMH,
NPUHAUIEKAIMMHU K pa3IMYHbIM KJIacCaM.

[IpupoHble UCTOYHUKU YTIAEBOAOPOAOB. IIpupoaHbIi Ta3 M MOMyTHBIE HE(TSIHBIE Ta3bl.
Hedts u €€ mpoucxoxaenne. CriocoOsI epepaboTki HeTH: IeperoHKa, KpeKUHT (TEPMUYECKHH,
KatanuTuueckuit), nuponu3. Ilpogykrel mepepa®oTku  HePTH, UX NPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ IPOYKThI €ro NepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJbl U3YyYEHUs BEILECTB M UX MPEBPAILICHUN: O3HAKOMIICHHE C
oOpa3uamMu IjacTMacc, KaydyykoB U pe3uHsl, komiekuun «Hedte» u «Yroas», MoaenupoBaHue
MOJIEKYJl YIJIEBOJIOPOJOB U TaJOT€HONPOM3BOJIHBIX, IPOBEACHUE MPAKTUYECKON paloThI:

IIOJIyYEHUE ITUICHA U U3YUYECHUE €r0 CBOUCTB.
PacuérHbie 3agaun.



Bbluncnenuss 1o ypaBHEHMIO XUMHMYECKOW peakuuu (Mmaccbl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA UJIH MPOIYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJHOTO
U3 UCXOIHBIX BEIECTB WM IIPOJYKTOB PEAKIIUN).

Kucnopoacoaepxaniue oprannyeckue coeJuHeHUs!

[IpenenpHBIE OMHOATOMHBIE CHUPTHI. METaHOM W OSTAaHON: CTpOeHue, (Qunyeckue u
XMMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU MeTallJlaMH, TajoreHOBOJOPOJaMH, TOpEHHE),
npuMeHeHue. BogopoaHbie CBSA3M MEXy MOJIEKYJIaMHU CIMPTOB. JleficTBUE MeTaHoNa M 3TaHoJa
Ha OpraHu3M YeJIOBEKa.

MHoOroaToMHble CHHUPTHI. OTHUJICHIVIMKONb W TJIHMLIEPHH: CTPOCHHE, (QHU3UUECKUEe M
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMM METalIaMU, KAUECTBEHHAs peaklus Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBME Ha oOpraHu3M uenoBeka. l[IpuMeHeHHe TiulepuHa |
STHJIECHIJIUKOJIS.

@DeHoI: CTpOeHUE MOJIEKYIIbl, (PU3HMUECKUE U XUMUYECKUE CBOMCTBA. TOKCHUHOCTH (heHoIa.
[Ipumenenue dhenomna.

Anpaeruaipl U Kemowusl. DopMmanblerui, ameTanbleru]: CTpoeHue, (U3HUecKue u
XMMHYECKHE CBOWCTBA (pEaKIMH OKHCIEHUS U BOCCTAHOBJICHHS, KAaY€CTBEHHBIC pEaKIINH),
IIOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIEC TNpe/eibHble KapOOHOBBIE KHUCIOTh. MypaBbHHAs M YKCYCHasi KHCIIOTBIL:
CTpoeHue, (hu3nyeckre U XUMHUYECKUE CBOMCTBA (CBOICTBA, 00IIME Ui Kiacca KUCIOT, PEaKIus
stepuukanuu), noiayuyeHue U npuMeHeHue. CrTeapuHOBass U OJEHMHOBAs KHUCIOTBHI Kak
IPEJICTAaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE ICUCTBHUE.

CrnoxHble >QUpbl KaKk NPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIIOXKHBIX 3PHUPOB.
Kupsl. I'maponus xupos. [IpumMenenne xxupoB. buonorudeckas poib KUPOB.

VYraeBoabl: cocTaB, Kilaccu(uKaus yriaeBoJoB (MOHO-, M- U MoJducaxapuabl). I mroko3a —
NPOCTEHIINKA MOHOCAXapHJl: OCOOEHHOCTH CTPOEHHS MOJEKYJbI, (DU3UYECKHEe U XUMHUYECKHUE
cBolcTBa (B3auMozeiicTBue ¢ ruapokcuaoM meau(ll), okuciienne aMmMuayHbIM pacTBOPOM OKCHA
cepeopa(l), BoccTaHoBIeHHWE, OpOKEHHWE TIIOKO3bl), HAXOXKICHHE B MPHPOJE, NPUMEHEHUE,
ouonorudeckas posb. otocunTes. PpyKTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u nemmionos3a kak mpupojaHble noiaumepbl. CTpoeHHe Kpaxmayia U LEeJUTIOI03BI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOoIn3, KAUeCTBEHHAs PEaKIusi C HOJAO0M).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHUsS BEIIECTB W HX IMPEBpAllCHHil: MPOBEACHHUE,
HAOMIOJICHUE W OINUCaHWE JIEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAaYeCTBEHHBIC
peaKkuuyd OJHOATOMHBIX CIUPTOB (OKHCIeHHE A3TaHoia okcuaoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3aumojelcTBue raunepuHa c ruapokcunom Menu(ll)), anpaerugoB (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuzaa cepedpa(l) u runpoxcunom meau(ll), B3anmoneiicTBue kpaxmaia
C MO/IOM), TIPOBEJICHHUE MTPAKTUIECKON paObOTHI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaumn.

Boblunicnienuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKLMHU [0 U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJTHOTO
U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTconeprkalie OpraHn4eckiue COeIMHEHNUS.

AMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHndeckre coeaAuHeHus. OU3nuecKue 1 XUMHUYECKUE
CBOICTBa aMUHOKHUCJIOT (Ha @puMepe INIMLIKHA). buonoruueckoe 3HAUE€HUE AaMHUHOKHUCIIOT.
[TenTuae!.



benku kak mpupoAHBIE BBICOKOMOJEKYISApHbIC coequHeHus. [lepBuuHas, BTOpWUYHAS W
TpeTUYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THAPOIU3, JICHATypaIus,
KauyeCTBEHHbIE PEAKIIMH HA OEIIKH.

OKCTIepUMEHTAIBHBIC METOJbI M3yYeHUS BEMISCTB W WX MPEBpAICHHI: HAOIIOJICHHE U
OIMMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: ACHATYPANUs OCIIKOB ITPH HArPEBAHHH, I[BETHBIC PEAKITUN
OENKOoB.

BbicokoMoJ1eKyIsIpHBIE COeTUHEHUSI

OcCHOBHbBIE TIOHSTUS XUMHUHU BBICOKOMOJIEKYISPHBIX COEAMHEHUN: MOHOMEp, IMOJHMED,
CTPYKTYpHOE 3BE€HO, CTENIEHb MOJIMMEPU3AIINU, CPEIHSS MONeKysipHas Macca. OCHOBHBIE METOIbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHHH — MOJTMMEPU3alUs U TIOJTUKOHICHCAITHS.

DKCTIEpUMEHTAIBHBIC METOJIbI M3yYCHHUs BEIIECTB M WX MPEBPAIICHUN: O3HAKOMIICHHE C
00pa3aMu MPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIE CBS3H.

Peanuzanust MeXnpeaMETHBIX CBSI3€H MPU M3YYEHUHM OpraHudeckord xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYUYHBIX MOHITHHA, Tak U
MOHSTUMN, SIBJISIONINXCS CUCTEMHBIMU JJISl OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHATHS: SBJICHHE, HAy4HbIH (akT, THUIOTEe3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccuukamms, TEPUOJAUYHOCTh, HAOMIOJACHUE, W3MEpPEHUE,
IKCIIEPUMEHT, MOJICTTMPOBAHUE.

dwusnka: Matepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHbD,
BEIIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBa, (PU3MUECKIE BETUYUHBI U SMHUALIBI HX
U3MEpPEHHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTMYECKH aKTHBHBIC BelIeCcTBA (OCIIKH, YTIICBOIBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpPHBIE TOPOIbI, MOJIE3HBIE HCKOMAeMbIe, TOTLIUBO, PECYPCHI.

TexHoIOTHS: TUILEBBIE MPOIYKTHI, OCHOBBI PAIlMOHATHHOIO MHUTAHUS, MOIOIIUE CPENICTBA,
JICKapCTBEHHBIE I KOCMETUYECKUE TIperaparhl, MaTepHallbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XumMuueckuil sneMeHT. AToMm. Slapo aroma, U30TOMBI. OJEKTPOHHas 000J0YKa.
DHepreTH4ecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOHTany, s-, p-, d- ameMeHTsl. OCOOCHHOCTH
pacopeneneHus 3JeKTPOHOB MO0 OpOMUTAIsIM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPHUOIOB.
DneKTpoHHask KOHGUTypalusi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomnueckas cucteMa XuMu4eckux »diaemeHTtoB JI. H.
MenpeneeBa. CBs3b NEpPUOAUYECKOTO 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHUX
snemenToB /. M. MeHaeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUsI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEILECTB
110 TpyIIIaM U IepuojiaM. 3HaueHHE EPUOJNUECKOI0 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSA3b. Buabl XMMHMUYECKOH CBs3M (KOBaJlEHTHAas
HENoJsipHasl W TOJIsIpHAas, MOHHAs, MeTrajuindeckas). MexaHn3mbl 00pa30BaHHS KOBaJIEHTHOM



XMUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIH). Bomopoanas cBs3b. BajgeHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNS. FIOHBI: KAaTHOHBI U AaHUOHBI.

BemiectBa MOJEKyJISIpHOTO M HEMOJEKYJSPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTANIMYECKHX PEIIETOK. 3aBUCHMOCTh CBOWCTBAa BEUIECTB OT THIMA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonsatne o nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBast 1ois
BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranndeckux coenuHeHuil. HoMeHKIaTypa HEOpraHMYECKUX BEILECTB.
I'enernueckas cBsA3b HEOPraHMYECKUX BEUIECTB, IPUHAIEKALIMX K Pa3IMYHBIM KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUECKHUX pEaKIMid B HEOPraHUYECKOH H
OpPraHMYECKON XUMHH. 3aKOH COXPAaHEHHUS MAcChl BELLECTB, 3aKOH COXPAHEHHUS M IPEBPALICHUS
SHEPTUM NPU XUMUYECKUX PEaKLUsIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3lM4yHBIX (akTopoB. OOpaTHMble peakluu.
Xnmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIMUE HA COCTOSHUE XHMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle larenbe.

Onexktponutuyeckass auccoruanus. CuipHble M ciabble 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAS, LEIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.

OKCIEpUMEHTAJIbHBIE METO/bl M3YUYEHHUS BEIIECTB U MX IPEBPALICHUM: IEMOHCTpaIUs
tabmun «llepuoguueckas cucrema xumudeckux snemeHTtoB Jl. M. MenpaeneeBa», uzyueHue
MoJiele KPHUCTAJUIMYECKUX PEIETOK, HAOII0AEHUE M ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (pa3lioKeHHE IMEepOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTajau3aropa,
OINpEZCIICHUE CPENbl PACTBOPOB BELIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO HMHIUKATOpA, PEAKLUHU
HMOHHOTO OOMEHa), MpOBEACHUE MNpPaKTHUeCKOW padoTel «BiusHUe pa3inyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIW.

Pacuérnble 3anaumn.

Pacuérhl M0 ypaBHEHUSAM XMMHUUYECKUX PEAKIMiL, B TOM YUCIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITOHATHS «MacCOBas J0JIs BEIIECTBAY.

Heoprannuyeckasi Xumus

Hewmerannel. [Tonoxenne HemeTtawioB B Ilepuoanyueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa m OCOOCHHOCTH CTpOeHHsI aToMOB. Du3nmyeckue CBOWCTBA HEMETAIIIOB.
Annotponus HeMeTauIoB (Ha IpuMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaKHEMIIMX HEMETAUIOB (TaJOreHoB, cepwl, a3oTa, Qocdopa,
yriaepoja U KpeMHHUs) U UX COSAMHEHHUH (OKCHIOB, KUCIOPOJACOEPKAIUX KHUCIOT, BOJOPOIHBIX
COCJTMHEHMI).

[IpuMeHeHre Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenune Meramios B Ilepuonnueckold cucteMe XMMHUYECKUX AJIEeMEHTOB /1.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OoOmue
¢busmveckue cpoiictBa MeTauioB. CIIaBBl METa/UIOB. DJEKTPOXUMHUYCCKUN Psl HANPSKECHUN
METAJIJIOB.

XHWMHYECKHUE CBOMCTBA BAXKHECWUIIMX METAJUIOB (HATPHWM, Kaluid, KaJbIMi, MarHuw,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJib) U UX COCTUHEHUH.

O6u1me cnocoObl moyyeHus MeTayuioB. [IpuMenene MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX I[PEBpPALICHUI: H3yueHUe
KOJUIEKIIMHA «METasulbl ¥ CIUTaBb», 00pa30B HEMETAIIOB, PEIICHNE SKCIIEPUMEHTAIBHBIX 33134,
HAOJIIOJIEHUE U ONHCaHUE JIEMOHCTPALMOHHBIX M JIaOOpaTOPHBIX ONBITOB (B3aUMOJEHCTBHE



TUAPOKCHUIA AIIOMUHUS C PACTBOPAMU KHUCIIOT U IIEIOYEeHd, KaUeCTBECHHBIC PEaKI[MU HAa KaTUOHbI
METAaJIJIOB).

Pacuérnble 3amaumn.

Pacuérsl Maccel BemecTBa Ui 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJIHOTO U3 YUYACTBYIOIIUX B PEAaKIIMU BEIIECTB, pacU€Thl Macchl (00bEMa, KOIUYECTBA
BEIIIECTBA) IPOAYKTOB PEAKIIMHU, €CIIH OHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B oOecrieueHHH SKOJIOTHYECKOM, SHEPreTUYeCKOH M MUILEBOH 0€301MacHOCTH,
pa3BuTuu MequuuHsbl. [IoHATHE 0 HAYYHBIX METOJAX IMO3HAHUSA BELIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenus 06 OOIMMX HAYYHBIX MPUHIMIIAX POMBIIUIEHHOTO MOJyYeHHs BaKHEHIIINX
BEILECTB.

YenoBek B MHUpE BEIIECTB M MATEPUAJIOB: BAXHEHIINE CTPOUTEIbHBIE MaTE€pHabl,
KOHCTPYKLIIMOHHBIE MaTEpHaIbl, KPacKH, CTEKJIO, KEepaMHKa, MaTepHaJIbl I DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OPraHMUECKUE U MUHEPAJIbHBIE Y100PEHUSI.

XuMusl W 300pOBbE 4YEJIOBEKA: IpaBUjla HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 6€30MacCHOI0 MCIOJIb30BaHMsI ITPENapaToB ObITOBON XUMUM B TOBCETHEBHOM JKU3HU.

MexIpeamMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPU U3yYeHUH o0IIel U HeopraHudeckoi Xumuu B 11
KJIACCE OCYILECTBIISETCS YEPE3 UCIIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U
IOHATUH, SIBISAIOIINXCSA CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O [IUKIIA.

OO01re ecTecTBEHHO-HAayYHbIE MOHITHS: HAyYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOpUs, aHaJIH3,
CUHTE3, KiaccupuKaluus, MepUOJUYHOCTh, HAONIOJICHUE, OSKCIEPUMEHT, MOJIEIHpPOBAHUE,
U3MEpEHHUE, SBJICHUE.

®dusuka: MaTepus, DHEPrHs, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HW30TOIl,
pPaTMOaKTUBHOCTh, MOJIEKYJA, 3HEPreTHUECKUil ypOoBEHb, BELIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBa, (PU3NUECKHUE BEIMUMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

Buonorusi: kierka, OpraHuM3M, OHKOCHCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: XuMH4IecKasi TPOMBIIUIEHHOCTb, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIIBHBIX

MaT€pHraiosB, CETBLCKOXO03MCTBEHHOE IMPONU3BOACTBO, IMUIICBas IMPOMBIINIJIEHHOCTD,
Q)apMaHeBTI/I‘IeCKaH IIPpOMBINIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX nperiapaTos,
IIPOU3BOACTBO KOHCTPYKIHUOHHBIX MaTepuraioB, SJICKTPOHHAA IMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.



B ¢denepanpHbIX M pernoHANBHBIX TPOIEAYpax OLEHKH KauyecTBa OOpa30BaHUS HCIOIB3YETCS
nepedeHb (KoaupukaTop) pacmpeneNeHHbIX TI0 KjaccaM TMpOBEPSEMbIX TpeOOBaHUU K

pe3ynbTaram

OCBOCHHUS OCHOBHOM o6pa3013aTem>H0171 nmporpaMmbl  OCHOBHOT'O 061_[161"0

O6pa3OBaHI/ISI " DJICMCHTOB COACPKAHUA ITO XUMHUH.

INPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOMH
OBPA30OBATEJIBHOU ITPOI'PAMMBI

10 KJIACC

Kon

NPOBEPSIEMOr0

pe3yabTaTa

IIpoBepsiemble NpeIMeTHBIE Pe3yJILTATHI 0CBOEHHUSI OCHOBHOM 00pa3oBaTeILHOI
NMPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus

TeopeTnueckre OCHOBBI OPraHUYECKOW XUMUU

1.1

ChopMHUPOBAHHOCTh MPEACTABICHUA O XUMHUECKOW COCTABIIAIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIH XMMHHU B TIO3HAHWH SIBJICHUI MPUPOJIBI, B GOPMUPOBAHUH MBIIUICHHUS
W KYJbTYPbl JHYHOCTH, ¢€ (YHKIIMOHAIHLHOW IPaMOTHOCTH, HEOOXOAMMOM I peIIeHUS
MPAKTHYECKUX 337324 M DKOJOTHYESCKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJTHON cpee

1.2

Brnagenne cucteMod XHUMHYECKMX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOMOJATaoIIne
TIOHATHUS (Monexyna, BaJICHTHOCTbD, BHCKTpOOTpI/IL[aTeJ'H)HOCTI), CTCIICHb OKHCJICHUS,
XUMHYECKasi CBA3b, MOJb, MOIIIPHAs Macca, MOJSPHBIH OO0BEM, YITIEpOAHBINA CKeJNerT,
(yHKIMOHANBHAS TpYyNIa, paiuKal, H30MEepUs, H30MEpbl, T'OMOJOTHYECKUN ps,
TOMOJIOTH, YTJIEBOAOPOJIbI, KUCIOPOA- W a30TCOJIEPIKAIIUE COCAUHEHUS, OUOJIOTHYECKU
aKTUBHBIC BellecTBa (YIIIEBOJBI, SKUPBI, OCIIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHEHMS); TCOPUU W 3aKOHBI (TEOPUS XMMHYECKOT'O CTPOCHHS
opraHuveckux BemiectB A.M. BytiepoBa), 3aKOHOMEPHOCTH, CHMBOJHYECKUN S3BIK
XUMHH, (PAKTOJIOTHYECKHE CBEICHHUS O CBOWMCTBaX, COCTaBe, MOIYYCHUH U OE30TacHOM
HCIIOJIb30BAHUU BaX(HeﬁmHX HeOpFaHI/I‘IeCKI/IX I/IOpFaHI/I‘IeCKI/IX BCUICCTB B 61:ITy 158
MPAKTHYECKON EITEILHOCTH YEI0OBEKA

1.3

CchopMHPOBAaHHOCTh YMEHUH BBIBISATH XapaKTepPHbIC NPU3HAKU MOHITHI, YCTaHABINBATh
HUX B3aMMOCBA3b, MCIIOIB30BAaTh COOTBETCTBYIOIIWE IOHATUSA IPH OINKCAHUU COCTAaBa,
CTPOCHUS U NIPEBPALICHUN OPraHUYECKUX COCAUHEHNN

1.4

c(OpMHUPOBAHHOCTb YMEHHUI HCHOJIB30BaTh XMMHUYECKYIO CHMBOJIMKY JJISl COCTaBJICHUS
MOJIEKYJIIDHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpall&HHOW) (OpMyJ OpPraHUYECKHUX
BEUIECTB M YPaBHEHUH XMMHUYECKMX PEaKLMH, W3rOTaBIMBATh MOJEIM MOJEKYH
OpPraHWYECKHUX BELIECTB U1 WUIIOCTPAlMM HX XMMHUYECKOIO M IPOCTPAHCTBEHHOI'O
CTPOCHHUS

1.5

ChopMHUpOBaHHOCTh YMEHUH yCTaHABJIMBATEH IPUHAIC)KHOCTh N3yUSHHBIX OPraHMYSCKUX
BEIIECTB 0 MX COCTaBy M CTPOCHHUIO K OMNpEJeNEHHOMY Kiaccy (TpyIIie) COSAMHECHUI
(YrneBomopoibl, KHCIOPOA W a30TCOJACPKAIINE COCAMHEHUS, BBICOKOMOJICKYJISPHEIC
COCAMHEHNs), JaBaTh UM Ha3BaHM 0 cucTeMaTuueckor HoMmeHnknarype (IUPAC)

L.5

ChopMupoBaHHOCTh YMEHHUS OIPENEeNATh BUIBl XUMHUYECKOHW CBSA3M B OPraHHMYECKUX
COCIIMHEHUSX (OJTMHAPHBIC M KPATHbIE)

1.6

CchopMHUPOBAaHHOCTh YMEHUSI MPUMEHATH: MOJOXEHHUS TEOPUH CTPOSHHS OPraHMYECKUX
BemecTs A.M. ByTiepoBa At 00bSCHEHUS! 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa
Y CTPOEHU; 3aKOH COXPAHEHMsI MAaCChl BEIIECTB

yr.]'[eBOI[OpOZ[BI. Kncnopoxlcoz[epmamne 1 a30TCOoACpKAIINE OPTraHUYCCKHUE COCIMHCHMHA.
BLICOKOMOJ'ICKYJ'ISIDHI)IC COCAMHCHU

2.1

ChopMHUPOBAaHHOCTL ~ YMEHHWH  NPHUBOAWTH  TPUBHAIbHBIC  HA3BaHUS  OTACIBHBIX
OpraHUYeCKMX BEHISCTB (ITUJIEH, IPONUICH, alleTUIIEH, STHICHIIMKOIb, TIUIEPUH, (heHOII,




Konx
NpoBepPsIeMOro
pe3yJabTaTa

IIpoBepsieMmble nMpeaMeTHbIE Pe3yJIbTaThl 0CBOEHUSI OCHOBHOM 00pa3oBaTeIbHOI
NMPOrpaMMbI CpeIHEro 0011ero 06pa3oBaHus

(dopmanbaeru, aneTalbJeru, MypaBbHHAs KHCJOTA, YKCYCHas KHCIIOTa, OJIEHMHOBAs
KHCJIOTA, CTeapUHOBAsI KUCI0Ta, IIII0K03a, (hPYKT03a, KpaxMall, IISJUII0I03a, TIIUIINH)

2.2

CdopMupOBaHHOCTh yMEHHM XapaKTepU30BaTh COCTaB, CTpPOeHUE, (U3MUeckue u
XUMHUYECKUE CBOWMCTBA THUIWYHBIX TPEJCTABUTENCH PA3IUYHBIX KJIACCOB OPraHUYECKHX
BellecTB (METaH, dTaH, dTHJICH, TPOMMJICH, alleTUICeH, OyTanueH-1,3, MeTrunOyTanuen-1,3,
OCH30J1, METaHOJI, 3TAHOJI, STHIICHIJINKOJIb, TIIHIEPHUH, (DEHOJI, alleTalbICTH, MypaBbHHAS
1 YKCYCHasl KUCJIOThI, TJII0K03a, KpaxMaJl, 1eJUTI0J103a, aMHHOYKCYCHAsI KUCJIOTA)
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CchopMHPOBAaHHOCTH YMEHHSI HIUTIOCTPHPOBATH TEHETHYECKYIO CBS3b MEXIY TUIHIHBIMH
MPEACTABUTENSIMA  Pa3IMYHBIX  KJIACCOB  OPTaHWYECKHWX  BEIIECTB  YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKIX PEAKIIMH C MCIIOJIh30BAHUEM CTPYKTYPHBIX GOPMYIT

2.4

CchopMHPOBAaHHOCTE YMEHHUSI XapaKTEpU30BATh HCTOYHHKH YIIICBOAOPOIHOTO CHIPHS
(He(Tb, IPUPOIHLINA ra3, yroib), CIOCOObI UX MEPEPAOOTKH U MPAKTHUECKOE IPUMEHEHHE
IPOJYKTOB NIEPEPAOOTKH

XUMHA U )KU3Hb. Pacuérnl

3.1

CdopMupoBaHHOCTh YMEHUH BIaJIETh CUCTEMOW 3HAHHI 00 OCHOBHBIX METOJIaX HAYYHOTO
TIO3HaHUA, HUCIIOJIB3YyEMbBIX B XUMHUH TIPU U3YUCHUH BEHICCTB U XUMHYCCKHUX SIBJICHUM
(nabmioneHne, M3MEpeHHe, SKCHEPUMEHT, MOACIMPOBAHME), HCIIOIH30BATh CHCTCMHBIC
XUMHWYCCKUE 3HAHUA U TMPUHATUA peHleHI/Iﬁ B KOHKPETHBIX XW3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHHEM

3.2

CdopmupoBaHHOCTH YyMEHUI COONIIOATh MpaBUIIa MOJIb30BAHUS XUMHUYECKOH MOCYNI0ON U
nabopaTopHBIM OO0OpPYJOBaHHWEM, a TakXKe MpaBWwia OOpalleHHs C BELIECTBAMHU B
COOTBETCTBUHU C MHCTPYKIMSIMU IO BBIMOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB

33

ChopMHPOBaHHOCTE yYMEHHH IUTAHUPOBATh W BBIMONHATE XMMHYECKHH OSKCIIEPUMEHT
(IpeBpalleHUs] OPraHUYECKUX BEIICCTB NPU HATPEBAHHH, MOTYyYCHHE dTHICHA U H3YyYCHHE
ero CBONCTB, KQUECTBEHHBIC PEAKLIUH OPraHMYCCKUX BEIICCTB, ACHATYypaLus OCIKOB IpH
HarpeBaHUM, LBETHBIC PEAKIUH OCIKOB) B COOTBETCTBHU C IPAaBHIAMH TEXHUKH
0€301acHOCTH TpH OOpalICHHH C BEIIECTBAMH U JaOOPAaTOPHBIM 00OpPYIOBAHUEM;
MPEACTaBIATh PE3YJBTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3alMCH ypaBHCHUIA
COOTBETCTBYIOIINX peakluii 1 (OPMYJIHPOBATH BEIBOJIbI HA OCHOBE 9THX PEe3yJIbTaToB

34

CdhopMHPOBAaHHOCTE YMEHHH IPOBOIAMWTH BBIYUCICHHSA II0 XHUMHYECKUM ypPaBHEHUSIM
(Maccel, 00BEMa, KOJIMYECTBAa UCXOIHOTO BELECTBA UM NMPOJYKTa PEAKIUU MO U3BECTHBIM
Macce, 00BEMyY, KOJIIMUECTBY OTHOTO M3 NCXOTHBIX BEIIECTB FIIH MPOITYyKTOB PEAKIINH)

3.5

ChopMupOBaHHOCT, YMEHUN KPUTHYECKH aHAJTU3UPOBATh XMMUYECKYI0 HH(OpMAIHIO,
MOTY9YaeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpPeICTBa MacCOBOM MH(OpMAIHH, ceTh HTepHET

JIPyTHE)

3.6

ChopMupoBaHHOCTE yMEHHH COONIONATh TPaBHJIA JKOJOTHYECKH IIEIecO00pa3sHOro
TIOBEZICHUS B OBITY W TPYAOBOH NESTENHHOCTH B LEIAX COXPAHECHHUS CBOETO 3IOPOBBS H
OKpYy’Kalolle MPHUPOJHONW Cpebl, OCO3HaBaTh OIMACHOCTh BO3JCHCTBHA Ha JKUBBIC
OpraHu3Mbl OINpeAENEHHBIX OPraHWYeCKUX BEIIECTB, MOHMMAas cMbica mokazatens 1K
(mpenenbHO MOMYCTUMOM KOHIIGHTPAIKMH), TIOSICHATh Ha IPUMEpPax CrocoObl YMEHbIICHUS
Y TIpeJOTBPALICHHUS UX BPEIHOTO BO3CHCTBUS Ha OPraHU3M YeJIOBEeKa




11 KJIACC

Kox
TPOBEPSIEMOTO
pe3yabTara

IIpoBepsiemMble NpeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeJIbHOM
NPOrpaMMbl cpeiHero 001ero 00pa3oBaHus

TeOpCTI/ILIeCKI/IC OCHOBBI XUMHUU

1.1

Brnanenue cucreMoil XUMHYECKHMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIOJAraroline
MOHATUSA (XMMHYECKHH DJIEMEHT, aroM, DJJIEKTPOHHas OO0OJIOYKa aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTD, JJIEKTPOOTPHUIIATEIBHOCTD,
CTEIeHb OKHCJICHHUS, XMMHYECKas CBS3b, MOJIb, MOJIIPHAs Macca, MOJISAPHBIA 00BEM,
KpUCTAJUIMYEeCKast ~ pemeTKa,  THIBI  XUMHYECKMX  peakuui  (OKHCIUTEIhHO-
BOCCTaHOBHTENbHBIC, 9K30- M JHJIOTEPMHUYECKHE, PEaKIIMd HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJUTHI,  HEIIEKTPOJIMTHI,  AJIEKTPOJIUTHYECKAs]  JAWCCOLMAIMS,  OKHCIUTEINb,
BOCCTaHOBHTEINb, CKOPOCTh XMMHYECKOW PEaKIUH, XMMHUYECKOE PABHOBECHUE); TCOPUHU H
3aKOHBI  (TEOpUs  DJEKTPOJUTHYECKOH  Iucconuanuy, llepuomudueckuii  3aKkoH
JI.A. MenneneeBa, 3aKOH COXpPaHEHUs MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMHH, (aKTOJOTHUECKUE CBEICHHS O CBOWMCTBAX, COCTAaBE, MOIYYCHUU M OE30MacHOM
WCIIOJIb30BAHUN BAKHCHIINX HEOPraHWMYECKUX BEINECTB B OBITY M MPAKTHYECKOM
JICATCITLHOCTH YCIIOBEKA

1.2

ChopMHpPOBaHHOCTh, YMEHUH BBIABIATH XapaKTEPHbIC TPH3HAKA M B3aUMOCBA3b
V3YYEHHBIX TOHATHN, TPUMEHSITh COOTBETCTBYIOIINE MOHSATHS TIPU OMUCAHUHN CTPOCHHUS
W CBOWCTB HEOPTraHWYECKHMX BEIIECTB M HMX MPEBPAIICHUI; BBISBIATH B3aUMOCBS3b
XUMHYCCKHX 3HAHUHN
C NOHSTUSIMH U NIPEACTABICHUSIMHU IPYTHX €CTECTBEHHOHAYYHBIX IIPESIMETOB

1.3

BJ'Ia}IeHI/Ie OCHOBHBIMHU METOJaMU Haquoro IIO3HAHUA BCIICCTB U XUMHNYCCKUX HBHCHI/Iﬁ
(HAOII0ACHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOACINPOBAHHIC)

1.4

ChopMHUPOBaHHOCT, YMEHHMH ONpENENsATh BaJCHTHOCTh W CTENEHb OKHCICHHS
XUMUYECKUX DJIEMEHTOB B COCIUHEHUSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOWU CBS3H
(koBasieHTHAsl, WOHHAs, METaJUIMYeCKas, BOJOPOJHAS) B COCAUHCHHSX, THI
KPUCTAJUTMYECKON PEeMETKM KOHKPETHOTO BellecTBa (aTOMHAs!, MOJICKYJIsIpHas, HOHHAs,
MeTaJTnIecKas)

1.5

ChopMHUpOBaHHOCTE YMEHHI OIpEHeSITh XapakTep CpeAbl B BOIHBIX pPacTBOpax
HEOPTraHUYECKUX COeIMHEHUH

1.6

ChopMUpPOBaHHOCTD yMEHHS KIACCU(BHUIUPOBATh XUMHUYESCKUE PEAKIMU 0 PA3INYHbIM
MpHU3HAKaM (YUCITy M COCTaBy PEardpyrollnX BENIECTB, TEIUIOBOMY 3(dekty peakiuw,
U3MCHEHHUIO CTETeHEH OKHCIEHHS OJJIEMEHTOB, OOpPAaTMMOCTH pEakIHH, YYacCTHIO
KaTaJgnu3aTopa)

1.7

CchopMHPOBaHHOCTE YMEHHI COCTaBIATh YpPAaBHECHUS PEAKIMH Ppa3IUYHBIX THIIOB,
MIOJHBIE U COKPAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBAs yCIOBUS, IIPU
KOTOPBIX 3TH PEaKLMK UAYT 10 KOHIA

1.8

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ OPpOBOAUTH pPCaKIH, MNOATBECPIKAAIOIINEC KayeCTBEHHBIM
COCTaB Ppa3IMYHBbIX HCOPraHUYCCKUX BCHICCTB, pAaCIIO3HABATh OIIBITHBIM HYTéM HOHBEI,
INPHUCYTCTBYIOIIHNEC B BOAHBIX paACTBOpaX HCOPraHM4YCCKHUX BCIICCTB

1.9

C(bOpMI/IpOBaHHOCTB YMCHI/II\/'I PAaCKpbIBAaTh CYITHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKL[PIfI ITOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajgaHca dTUX ’peaKLII/Iﬁ

1.10

ChopMHPOBaHHOCTE YMEHUH OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakIuu
OT Pa3IHYHEIX (paKTOpPOB

ChopMHPOBaHHOCTh YMEHHI OOBSCHATH XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBHCHMMOCTH OT BHeIIHero Bo3aercTeus (mpuanmi Jle Illarenne)

OO611ast ¥ HeoOpraHMIecKasi XUMUS

ChopMUPOBAHHOCTh, ~ YMEHHUU  pacKpbiBaTh  CcMbICH  Ileprogudeckoro  3aKoHa




Kox
NpoBepsieMoro
pe3yJbTaTa

IIpoBepsieMmble nMpeaMeTHbIE Pe3yJIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOI
NMPOrpaMMbI CpeIHero 0o11ero 06pa3oBaHus

J.U. MenneneeBa 1 AEMOHCTPHPOBATh €r0 CHCTEMATH3HPYIOUIYI0, OOBSICHUTENBHYIO U
IPOTHOCTHYECKYIO (PyHKIMU

2.2

ChopMHUPOBaHHOCT, YMEHHMH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX 2JJieMeHTOB 1—4 mepuonoB Ilepmonnyeckoil CUCTEMBI XUMHUYECKUX
anemenToB JI.M. MenzaeneeBa, UCONB3ys MOHATHS «S-, P-, d-DJIEKTPOHHBIC OPOUTATHY,
«IHEPreTHYECKUEe YPOBHMW», OOBICHATH 3aKOHOMEPHOCTH W3MCHEHHS  CBOMCTB
XUMHYECKUX DJIEMEHTOB W WX COSAMHEHUWH IO mepuojaM W Tpymmam [lepuoanaeckoi
cUCTEMBI XUMHUUecKux djeMeHToB JI.M. MeHnneneera
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ChopMHUpOBaHHOCT, YMEHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XHUMHYCCKHE
CBOMCTBaA HECOPTaHUYCCKUX BCIICCTB Ppas3IMYHbIX KJIaCcCOB, IMOATBEPIKIAATH
CyIIECTBOBAaHUE TeHETHYECKOM CBA3H MEKIAY HECOPTaHUYCCKUMU BeUICCTBAMU
C MOMOIILIO YPaBHEHUH COOTBETCTBYIOIINX XUMHUCCKHX PEAKIIUIA

24

ChopMHUPOBaHHOCT, yYMEHHUH YCTaHABIMBATH TMPHHAUICKHOCTh HEOPraHUYECKUX
BEIIECTB IO WX COCTAaBY K OMNpeNeNéHHOMY Kiaccy (Tpymiie) coeluHeHHiH (MpocTbie
BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHIBI, OCHOBAHHUS, KHUCIOTH, aM(OTEepHbIC
THUJIPOKCHIbI, COJIH)

2.5

ChopMHUpOBaHHOCT YMEHHI UCIIONB30BATh XUMHIECKYI0 CUMBOJHKY JUISI COCTABIICHHS
(hopMyIT BEIIECTB M YpaBHCHHUH XUMHUIECCKUAX PEAKIUH, CHCTEMaTHIECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaJIbHBIC HA3BaHUS OTICIHLHBIX HEOPTAaHHYECKUX BEIIeCTB (YrapHbId Ta3,
yFHeKHCHBIﬁ ra3, aMMHakx, raméHas HU3BECTH, Herameénas H3BECTh, MIUTHEBAsA CoAa, MUPUT
Y JIDYTHUE)

2.6

ChopMHUpOBaHHOCT, YMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA  HEOPraHWYECKHX  BEIIECTB  Pa3M4YHBIX  KJIAacCOB,  IOATBEPKIATh
CYIIIECTBOBAaHHE TEHETHYECKOW CBSI3M MEXAYy HEOPraHMYeCKUMHU BEIIeCTBaMU C
MIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUECKUX PeaKIUn

2.7

ChopMUPOBAaHHOCTh YMEHUH IJIAHUPOBATH M BBHIMOIHATH XUMHYECKHH DKCIEPUMEHT
(paznoxeHre MEPOKCHAa BOJOPOIa B MPUCYTCTBUU KaTallM3aTopa, OMpeIelICHUE Cpelibl
PacTBOPOB BEMIECTB C IMOMOIIBI0 YHUBEPCAIHLHOTO HHIWKATOPA, BIUSHUE Pa3IAYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOM peakIluu, peakii HOHHOTO 0OMeHa, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS, PEICHHE
SKCIIEPUMEHTANIBHBIX 3a7a4 1o teMaM «Metamis» n «HemeTtanne») B COOTBETCTBHH C
IpaBWIaMH TEXHUKH O€30MacHOCTH HpH OOpAIlEHHH C BEUICCTBAMU U J1a0OPaTOPHBIM
o0opynoBaHMEM; TNPEACTABIATh pPE3yNbTaThl XUMHYECKOTO JKCIEpUMeHTa B Qopme
3allUCH ypaBHEHUH COOTBETCTBYIOLIMX peakUuii U (OPMYIHPOBATH BBHIBOJBI Ha OCHOBE
STHX PE3YIHTAaTOB

2.8

CdhopMUPOBaHHOCTh YMEHHI COOIIOAATH MPABHJIA [TOJIH30BAHUS XUMHUECKON MTOCYI0N 1
7a00paTOpHBIM O0OPYJIOBaHHWEM, a TakKe TNpaBWiia OOpallleHHs C BEIICCTBAMHU B
COOTBETCTBHH C MHCTPYKIIMSIMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB

2.9

ChopMHUpOBaHHOCTE YMCHHH XapaKTepH30BaTh XMMHYECKUE IPOIECCH], JICKAIINe B
OCHOBE IIPOMBILIUIEHHOI'O IIOJIy4€HUS CEPHOM KHCIOTBI, aMMHakKa, a TaKxke
c(OpPMUPOBAHHOCTH MPEACTABICHUH 00 OOIINX HAYYHBIX NMPHHIUIAX U HKOJIOTUIECKUX
pobIIeMax XUMHUYECKOTO NMPOU3BOICTBA

XWuMHA ¥ )KU3HL. PacuéTel

3.1

CdopmupoBaHHOCTH TIpeCTaBIECHU N o XUMHYECKON COCTaBIISOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpPa, POJM XUMHH B TO3HAHUH SIBICHUH TPHUPOJBI, B
(hopMHPOBAaHUN MBIIUICHUS U KyJIbTYPHl JHIHOCTH, €€ (YHKIIMOHATIHHOW IPaMOTHOCTH,
HEOOXOAMMOM JUIs pELIeHHs NPaKTUYECKUX 3a/1ad M JKOJOTHYECKH O0OOCHOBAHHOTO




Kox
NpoBepsieMoro

IIpoBepsieMmble nMpeaMeTHbIE Pe3yJIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOI
NMPOrpaMMbI CpeIHero 0o11ero 06pa3oBaHus

pe3yJibTaTa

OTHOLIEHHS K CBOEMY 3JI0POBLIO M IPUPOIHON CpeJie

3.2

ChopMUPOBAaHHOCTh YMEHHUN KPUTHYECKH aHAIM3UPOBATH XMMHUYECKYIO WH(OpMAIHIO,
MOJyyaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (CpeAcTBa MacCOBOW KOMMYHHKAllMH, CETh
HurepHer u npyrue)

3.3

CdopMUPOBaHHOCTh, YMEHHI COOJIIO/IaTh TPaBWJIA JKOJOTHYECKH IIEIeco00pa3Horo
MoBeJIeH!s B OBITY M TPYZOBOM NEATENFHOCTH B IENIAX COXPAHEHHUSI CBOETO 3JI0POBbS H
OKPY>KaIOLIEeH MPUPOTHOM CPEJIb

3.4

Oco3HaBaTh ONACHOCTb BO3JEHCTBMS HA >KUBBIE OpPraHU3Mbl ONPEICIEHHBIX BELLECTB,
noHumMast cmbicn nokasartenst I1JIK, moscHATE Ha mpuMepax crnocoObl YMEHBIICHHS U
IIPEJOTBpAILEHNs] UX BPEJAHOIO BO3/EICTBYS HA OPraHU3M YeJIOBEKa

3.5

CdopMHUPOBaHHOCT, YMEHHH NPOBOJUTH BBIYUCICHHS C HCIOJIb30BAaHUEM TOHSATHS
«MaccoBast OIS BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIIEHUH ra30B MPU XUMHUECKUX
peaxiusax, Macchl BelIecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce I 00BEMY OJHOTO W3 YYacTBYIOUIMX B PEAaKIUHU BEUICCTB, TEIIOBOTO d(pQeKTa
peaxkiy Ha OCHOBE 3aKOHOB COXPaHEHHUS MAacChl BEIIECTB, [IPEBPAILIECHUS U COXPAaHEHUS

SHEPTHHU

IMPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUN

TeOpeTI/I‘-IGCKI/Ie OCHOBBI OpraHH‘IeCKOﬁ XHUMHUHU

1.1

[Ipeamer opraHmveckoid XUMHH: €€ BO3HHUKHOBEHHE, Pa3BUTHE W 3HAYEHHE B MOJTYYEHUH HOBBIX
BEIIECTB W MarepualioB. Teopusi cTpoeHusi opraHumveckux coeamnenmii A.M. Bytiepoma, eé
OCHOBHBIE TIOJIOXKEHUS

1.2

CrtpykTypHBIE (POpMYIBI OpraHHMYeCKHX BemlecTB. ['omonorusi, m3oMepus. XuMHYecKas CBS3b B
OpTraHMYECKUX COCAWHEHUSIX — OJWHAPHBIC M KpaTHBIE CBs3U. lIpencraBieHue o KiacCH()UKAIUN
OPraHUYECKUX BEILECTB

1.3

HomeHknaTypa OpraHuMdYecKUX COCIWHEHWH (CUCTeMaTHYecKas) W TpPUBUAIBHBIC Ha3BaHHSA
BaYKHEHIIIMX MPEACTABUTEICH KJIACCOB OPraHMYSCKUX BEIIECTB

YrieBogopoasl

2.1

AIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUN psii. MeTaH U 3TaH — MPOCTEHIIIHE MTPEeICTaBUTEITN
aJKaHOB: (DM3MYECKUE M XUMHUYCCKHE CBOWCTBA (PEaKIMK 3aMEIICHHUs W TOPSHHS), HAXOXKICHHUEC B
MIPUPOJIC, TTOTYICHUE U IPHUMCHECHHIE

2.2

AJKEHBI: COCTaB M CTPOEHHE, TIOMOJIOTMYECKHUH psl. OTWIEH M IpONWIEH — MpocTeHiIne
MPEACTAaBUTENN ANKEHOB: (QH3WYCCKHE W XHMHUYECKHE CBOMCTBa (peakuud THIAPHUPOBAHUS,
TJIOTEHUPOBAHUS, THAPATAIIMH, OKUCIICHHUS 1 ITOJMMEPHU3aIliH), IOJTYYCHUE W IPUMEHEHHE
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Ankanuensl: OytamueH-1,3 u MeTunOyTaaueH-1,3: cTpoeHHe, BaKHEHWITNE XMMHUYECKHE CBOWMCTBA
(peakis nomumepusannn). IlonydeHne CHHTETHYECKOTO KayuyKa U PE3HHEI

2.4

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHU psia. AINETHIEH — MPOCTCHIIHA
MPECTABUTENh AKWHOB: COCTaB, CTpPOCHHE, (DU3NYECKHE M XUMHUYECKHE CBOHCTBA (peakiuu
TUIPUPOBAHNS, TAIONEHUPOBAHNS, THAPATAIIMN, TOPEHHS ), IOJYYEHNE U IPUMEHEHHE

2.5

Apenbl. BeHszon: coctaB, cTpoeHHE, (HU3MYECKHE W XUMHYECKHE CBOWCTBA (peakiyu




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUI

TaJIOTCHUPOBAaHHWSA M HUTPOBAHUS), INOINy4YeHHE M IpUMEHeHHe. TOoIyod: COCTaB, CTPOEHHE,
¢u3HUeCKHe M XUMHUYECKHE CBOMCTBA (peakIMy TaJIOTCHHPOBAHMSA M HUTPOBAHUS), IONyYCHHUE U
IpUMeHeHHe. TOKCHMYHOCTh  apeHOB. ['eHermdeckas CBsI3b  MEXIy  YIIIEBOJOPOJaMH,
IIPUHAJICKAIMMHY K Pa3JIMYHBIM KJIACCaM

2.6

ITpuponHble HCTOYHUKY YITIE€BOAOPOAOB. IIpupoaHbIii ra3 u nomyTHele HedTsHbIC ra3sl. HedTs u e
npoucxoxaenne. CrnocoObl mepepaboTku  HeQTHU: MEeperoHka, KpeKUHT (TepMHYECKH,
KaTIMTHYECKHi), mupoin3. [IpoaykTel nepepaboTku HehTH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH
1 B ObITy. KaMeHHBIH yroJib M IPOAYKTHI €r0 nepepaboTKH

Kncnoponcoaepmamne OPraHN4YC€CKHUE COCAMHCHU A

3.1

Hpenenbﬂme OJHOATOMHBIC CIIUPTEI. MeTtaHoa M 3TaHOI: CTpOCHHUE, (I)I/I3I/I‘{€CKI/IC U XUMHYCCKHE
CBOMCTBa (peakuuu C aKTHBHBIMH MeETaJUIaMH, TaJIOT€HOBOAOPOAAMH, TOpPEHHE), MPHUMEHEHHE.
BonoponHsie cBsizn MexAy MOJIEKyJaMH CIHMPTOB. [[eficTBME MeTaHOJa M 3TaHOJA Ha OPTraHH3M
9eloBeKa. MHOIOATOMHBIE CIUPTHL. OTHICHITUKOAb M TJIHLEPUH: CTPOCHHE, (HU3MUCCKHE U
XMMHUYECKHE CBOMCTBa (B3aMMOAEWCTBUE CO ILIEIOYHBIMU MeETajllaMH, KauyeCTBEHHas peakius Ha
MHOTOATOMHBEIC CHHUPTHI). JlelicTBUe Ha OpraHu3M 4YeloBeka. [IpuMEHEHWEe TIIHMIEpUHA W
STUJIEHIJIMKOJIS

3.2

deHOI: CTpOEHHWE MOJICKYJbl, (U3UYECKHME M XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoua.
ITpumenenue dheHona
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AJbIeruapl U KeTOHBL. DopMalbAeTHI, aleTalbJeTH CTpOeHHE, (PHU3MUECKUe U XHUMUYCCKHE
CBOMCTBa (pEaklMU OKHCICHHUS W BOCCTAHOBJICHHS, KayeCTBEHHBIC PEAaKIMU), TOJyYeHHE H
OPUMCHECHUE
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ORHOOCHOBHEBIE NIpeJIeNbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbHUHasl M YKCYCHAsi KUCIIOTBL: CTPOCHUE,
¢usnueckue M XMMHUYECKHE CBOMCTBa (CBOWCTBa, oOmMe M Kiacca KHUCIOT, PpEeaKIus
sTepuukanuu), molayueHHue U npuMmeHeHue. CTeapuHOBas U OJIEUHOBAas KUCJIOTHI  Kak
MpPEeACTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MBblIa KaK CONU BBICHIMX KapOOHOBBIX KHUCIOT, UX
MOIOILIEE NEHUCTBHUE
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CrnoxxHble 3PHUPHI KaK MPOU3BOJIHBIC KapOOHOBBIX KHCIOT. ['uaponu3 cioxHBIX 3¢upoB. XKupsl.
I'uaponms xupoB. Ilpumenenue xupoB. broyorunyeckas poyib JKHUPOB

3.6

VYrieBoabl: cocTaB, KilacCH(UKAIWsA YTIEBOAOB (MOHO-, AW- W TOJHMCaxapuibl). loko3a —
MPOCTEHINNHA MOHOCaxXapHJ: OCOOEHHOCTH CTPOCHHS MOJEKYJNbl, (U3MYECKHe M XHMHYECKHE
cBolicTBa (B3ammMoneiicteue ¢ ruapokcuaoMm Mean(ll), okncienne aMMHadHBIM pacTBOPOM OKCHAA
cepebpa(l), BoccTaHOBIGHWE, OpOKEHUE TIIIOKO3BI), HAXOXKICHWE B MPHUPOJE, NPHUMEHEHHE,
6uonoruyeckast posnb. @otocunte3. DpykTO3a Kak M30MEp INIIOKO3bL. Kpaxman u mesmronosa Kak
IpUpOAHBIE MoauMepbl. CTpoeHHe KpaxMalla U HEIoIo3bl. PU3ndeckue U XMMUYEeCKUe CBONCTBA
Kpaxmana (TUAPOIN3, KaUeCTBEHHAs PEaKIMs C HOJIOM)

A30TCcoepKaliue OpraHuueCKUe COeTMHEHHS

4.1

AMUHOKHCIIOTBI Kak aM(oOTepHbIe OpraHUuYecKue coenuHeHus. Duszndyeckne M XUMUYCSCKHE
CBOMCTBA aMMHOKHCIIOT (Ha mpuMepe riaunuia). bruonornueckoe 3HaueHrne aMiUHOKKUCIIOT. [lenTrap

4.2

benku kak npupoaHbIE BBICOKOMOJIEKYJIAPHBIE COequHEHus. llepBruyHas, BTOpUYHas U TPeTUYHAs
CTpyKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OENKOB: TUAPONM3, JAEHATYpalus, KadeCTBCHHBIC
peakuuy Ha Oesku

BBICOKOMOJIEKYJISIPHBIE COSTUHCHUS

5.1

OCHOBHBI€ OHATHUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED, IIOJIMMEpP, CTPYKTYpHOE
3BEHO, CTENEHb MOJIMMEpPHU3aINU, CPEAHSS MOJEKyIsIpHas Macca. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSJIMHEHHUH — MOJIMMEPU3alnsl M TTOJIMKOHICHCCAIIHS

5.2

DKCIepUMEHTAIBHBIE METO/IbI H3YYCHHUS BEUICCTB U UX MPEBPALICHUN: 03HAKOMIICHHE ¢ 00pa3amMu
MPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc, KaydykoB. I[lojgyueHue CHHTETHYECKOTrOo
KaydyKa M pE3UHBbI

11 KJIACC




Kox

IIpoBepsieMblii 3jIeMEHT COIePKAHUS

TeopeTnyecKkre OCHOBBI XUMHH

1.1

XUMUYECKUH 3JeMEHT. ATOM. SlApo aTtoMa, M30TOIBL. DJIEKTPOHHAS 000J0YKa. DHEPreTHYECKHUE
YPOBHHU, TIOJYPOBHH. ATOMHBIE OpOWTANH, S-, p-, d-3eMeHThl. (OCOOCHHOCTH paclpeieieHus
JIEKTPOHOB IO OPOWTAISIM B aTOMax »3JEMEHTOB MEPBBIX YETHIPEX IEPHOJIOB. OIIEKTPOHHAS
KOH(UT'YpaLKsi aTOMOB

1.2

Ilepuonuueckuil 3akoH u Ilepuoauueckas cucrema xumuueckux dieMmeHToB JI.M1. Menpneneesa.
CBs3p Hepuoguyeckoro 3akoHa u llepuoandeckoi cHCTEeMbl XUMHUYECKUX dieMmeHToB J[.I.
MeHgeneeBa ¢ COBPEMEHHOHM Teopueill CTpOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUsS CBOUCTB
XMMHYECKUX IEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIIOXKHBIX BEIIECTB IO TPYIIIAM M HEPHOJaM.
3HaueHNE NePHOIMYECKOr0 3aKOHA B PA3BUTHH HAYKH

1.3

CrpoeHne BemiecTBa. XUMHYECKas CBS3b. BHIBI XHMHUYECKON CBsI3M (KOBAJCHTHAs HEIOJIAPHAS M
MOJISIpHast, WOHHAs, MeTaimdeckas). VIOHBI: KAaTHOHBI M aHWOHBL. MeXaHW3MBbl 00pa30BaHUS
KOBAJIECHTHOH XUMHYECKOH CBI3M (0OOMEHHBIN 1 TOHOPHO-AKIENITOPHEIN). BomopoaHas cBs3b

1.4

BanenTHOCTS. QHGKT‘I)OOTPHLIE[TCHBHOCTL. CTelleHb OKHMCIICHUS

1.5

BemecTBa MOJNEKYJISpPHOTO M HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa BEIIECTBA.
Tunbl KpUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTb CBOWCTBA BELIECTB OT THMA KPHUCTAJIMYECKOM
pewérku. IlonsaTre o aucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMIHBIE pacTBOpBl. MaccoBast JoJid
BELIECTBA B PACTBOPE

1.6

KJ'IaCCI/I(bI/IKaI_II/IH HCOPTraHNYCCKHUX COCIUHECHUM. HOMeHKJ'IaTypa HCOPTraHNYCCKNX BCUICCTB

1.7

XuMmuyeckas peaKknus. Knaccnq)mcaum{ XUMHYCCKHUX peaKHI/Iﬁ B HeOpFaHH‘IeCKOﬁ u OpFaHI/I'-IeCKOI\/’I
XUMHH. 3aKOH COXpPAaHCHUS MacCCbl BCUICCTB, 3aKOH COXPAaHCHUA U NPCBpALlICHUA OSHEPIruu IIpU
XHUMHUYCCKUX PCAKIIMAX

1.8

CKOpOCTB pCaKknuu, €€ 3aBUCHMOCTb OT Ppa3JInYHbIX (1)aKTOpOB

1.9

OOpaTtuMble peaku. XuMHYeckoe paBHOBecre. DakTophl, BIUAIONIME HA COCTOSHUE XUMHUYECKOTO
paBHoBecus. ITpunnun Jle IlaTense

1.10

OnexTponutudeckas aucconuanus. CunbHble M cnabble dnmekTponanTbl. Cpela BOIHBIX PacTBOPOB
BEILICCTB: KUCIIasl, HelTpanbHas, lenouHas. Peakiiuy MOHHOro oOMeHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIbHBIC pEaKIIun

Heoprannueckast Xumus

2.1

Hemerannel. Ilonoxenune HemetaisioB B llepuonunueckoid cucteme XUMUYECKHX 3ieMeHToOB [.H.
MemnneneeBa U 0COOCHHOCTH CTPOCHHUS aToMoB. DH3HUECKHE CBOWCTBA HEMETAJIOB. AJIIOTPOIHS
HEMETAJIOB (Ha IPUMEPE KHUCI0Poa, cephl, hochopa U yriaepoaa)

2.2

XHWMUYECKHe CBOMCTBa BaXHEUITUX HEMETAJUIOB (TaJOreHOB, Cephl, a3oTa, (ocdopa, yriepoma u
KPEeMHUS) U WX COCTUHEHHUH (OKCHIOB, KUCIOPOACONCPIKAIINX KHCIOT, BOZOPOIHBIX COCIMHEHHN).
IIpuMeHeHNe BaXKHEHIITNX HEMETAJJIOB U MX COSIMHEHUHN
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Meramnel. Ilomoxkenne wmetamioB B llepuoamueckoit cucteMe Xumuueckux siementoB /J[.U.
MenneneeBa. OCOOCHHOCTH CTPOSHHSI OSJEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOmue
¢usnueckue cBoiicTBa MeTawioB. CIUIaBBI METAIOB. OJEKTPOXUMHUYECKUN psAA  HaNpsHKEHHH
METaJJIOB

2.4

XuUMHYeCKHe CBOMCTBAa BAKHEHITUX METAIJIOB (HATPUH, KWK, KalnblIMK, MarHui, amoMUHHNA, TUHK,
XpOM, XKelie30, MeIb) M UX coeauHeHuil. OOmme crnocoObl MonydeHus MeTauioB. llpuMeHeHue
METAJIJIOB B OBITY U TEXHUKE

2.5

I'eHeTnyeckas cBs3b HEOPraHNYCCKHX BCUICCTB, IPUHALJICKAIIUX K pa3JIMYHbIM KjlacCaM

XUMHSA U KU3HDb

3.1

Ponb xumum B oOecrieueHUH 3KOJ'IOFH‘-I€CKOI>1, 3H€pFeTI/I‘IeCKOﬁ U MUILIEBOMN 6630HaCHOCTI/I, Pa3sBUTUH
MeauIuHbL. IoHsTre 0 HAaY4YHBIX MCTOAaX IO3HAHU BECIICCTB 1 XUMHYCCKHUX peaKum"I

3.2

HpeI[CTaBJ'ICHI/IH 00 O6H.[I/IX HAYYHBIX IMPUHOUIIAX [TPOMBIIIJICHHOI'O ITOJIYUYCHHUA BaKHEHINMX BEIIECTB.




Kon IIpoBepsieMblii 3J1eMeHT COAEPAKAHUS
UYenoBek B MUpE BELECTB U MAaTEPUAJIOB: Ba)KHEHIIINE CTPOUTENBHbBIE MaTepUallbl, KOHCTPYKIMOHHbIE
MaTepHanbl, KpacKd, CTEKJIO, KepaMHKa, MaTepuaybl IS 3JICKTPOHWKH, HAHOMATCPHANbI,
OpraHHYECKHe
1 MUHEpaJIbHBIC YI00pEeHUs

13 XuMmus U 3[0pOBbE UEJIIOBEKA: IpaBHJIa HCIONb30BAHUS JICKAPCTBEHHBIX MPENapaToB, IpaBHiIa

0C30I1aCHOI0 MCIIOJIb30BaHUS IIpcrapaTtoB OBITOBOM XHMUH B MOBCEHEBHOM KHU3HU

Jnst mpoBeneHus: €AMHOTO TOCYJApPCTBEHHOTO 3K3aMeHa mo xumuu (manee - EI'D mo xumum)
UCTIONB3YETCsl MepedyeHb (KOAU(PUKATOpP) MPOBEPSIEMbIX TPeOOBaHUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTEeNbHON MPOTPAMMBI CpPEIHEro OOIIero o0pa3oBaHUS M AJIEMEHTOB
COJIepKaHUS.

MpoBepsiembie Ha EMD no xumumn TpeboBaHus K pe3ynbTaTamMm OCBOEHUA OCHOBHOMN

obpa3oBaTenibHOM NporpamMmmbl cpegHero oowero obpasoBaHus

Kon [IpoBepsiemblie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
IIPOBEPSEMOTO OCHOBHOM 00pa30BaTEeIbHOM MPOTPaMMBI CPETHET0 00IIero oOpa3oBaHMs
TpeOOBaHUS
1 BrnageHue cucteMoi XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
1.1 OCHOBOIIOJIATAFOIIHNE MOHATHS (XUMHUYECKHUIA DJIEMEHT, aTOM, U30TOIIBI,

AJIEKTPOHHAst 000JI0UKa aTOMa, S-, p-, d-3IEKTPOHHBIE OPOUTAIIN AaTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSTHHE aTOMa, HOH, MOJIEKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTb, CTETIEHb OKUCIICHUS, XUMHUYECKas
cBs13b (O - u T -cBs3b, KPATHBIE CBSA3M), THOPHIU3AIUS ATOMHBIX
opbOuTaneii, Kpucraindeckas pemeéTka, MoJib, MOJIIpPHAs Macca,
MOJISIPHBIH 00BEM, MOJISIpHAST KOHIIEHTPAIIHS, PACTBOPHI (HCTUHHEIE,
JMCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, YTIIEPOIHBINA CKEJET,
(bYHKIIMOHATBHAS TPYIINa, PAJUKAI, U30MEPBI,

CTPYKTypHasi popMmya, H3oMepHs (CTPYKTypHasi, reoMeTpudeckas (Iuc-,
TPAHCU30MEPHSI ), TOMOJIOTHYECKHIA PsiJl, TOMOJIOTH, YTIIEBOIOPO/IHI,
KHCJIOPO/- M a30TCOAEPIKAIINE COSMHEHUS, OMOJIOTMYECKH aKTUBHBIC
BeIlIecTBa (yIiIeBOIbl, JKUPBI, OCITKN ), MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCAMHEHUS, KPEKUHT, pU(OPMHUHT, THUIIBI
XHUMUYECKHX PEaKIuii (OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIC, IK30-H
SHIOTEPMHYECKHE, PEaKIIMd HOHHOTO OOMEHa, TOMO- U TeTepOreHHEbIE,
o0paTUMble H HEOOPATUMBIE), PACTBOP, AIEKTPOIHUTHI, HEAIICKTPOIIUTHI,
AJIEKTPOIUTUYECKAs AUCCOLMAINS, CTETIEHb AUCCOLUAINH, OKHCIUTEb,
BOCCTAHOBHTEJIb, JICKTPOJIN3, CKOPOCTh XUMHUECKOHW PEAKIINH,
XHMHYECKOC PABHOBECHE)

1.2 TEOPUH U 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOCHHUSI OPTAaHMUYECKUX BEIIECTB
A.M.byTtnepoBa, TeOpHs JIEKTPOTUTHIECKON TUCCOIUAIINH,
[Tepnonnueckuii 3akon [[..MenpeneeBa, 3akOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUECKHIE
3HaHU4, JIeKAIINe B OCHOBE MOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHUN, COBPEMEHHBIE MPEICTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, MOJICKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX

1.3 MIPEACTABICHHUS O MEXaHW3MaX XUMUYECKUX PEaKIIUi,
TEPMOAMHAMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS,




0 XUMHWYCCKOM paBHOBCCHUH, JUCIICPCHBIX CUCTCEMax

1.4

(baKTOJ'IOFI/ILIeCKI/Ie CBCACHHA O CBOﬁCTBaX, COCTaBC, IMMOJYYCHUHN U
0€30IMaCHOM HCITOIb30BAaHUH BaXKHEHUIIIHNX HCOPTaHNYCCKUX 1
OpPraHM4YCcCKHX BCIICCTB B 6LITy n HpaKTquCKOﬁ JCATCIIbHOCTH YCJIOBCKA

1.5

oO0I11Me Hay4YHbIE TPUHITUITBI XUMHUYECKOTO MMPOU3BOICTBA (HA TIPUMEPE
MTPOM3BOJICTBA CEPHOM KMCIIOTHI, aMMHaKa, METaHOJIa, TepepaboTKH HEPTH)

ChopMUPOBAHHOCTh YMEHUI BBISBIISITh:

2.1

XapaKTepHbIC MPU3HAKU U B3aMMOCBS3b U3YUYECHHBIX [IOHATHH, IPUMEHATD
COOTBETCTBYIOIINE NOHATHS IIPU ONTMCAHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB U UX MPEBPALCHUN

2.2

B3aMMOCBSI3b XUMHUECKUX 3HAHUH € TOHATHSIMHU U NPEACTaBICHUSIMU
APYTUX IPEIMETOB JUIst 00JIee OCO3HAHHOTO MOHMUMAaHUS 1 OOBSICHEHHUS
CYUIHOCTH MaT€pHaJIbHOIO €IMHCTBA MUPA

ChopMUPOBAHHOCTh YMEHHUS HCIIOJIH30BATh:

3.1

HAaMMEHOBAHUS XUMUUYECKUX COEIUHEHUIN MEXYHAPOIHOIO COr3a
TCOpGTH‘—IGCKOﬁ 158 HpHKJ’I&)IHOfI XUMHUHU U TpI/IBI/IaJ'H)HI)IG Ha3BaHUA BCIICCTB,
OTHOCSILIMXCS K U3YUYEHHBIM KJIaCCaM OPraHUYECKUX U HEOPTaHUYECKHUX
coeTUHEHUN

3.2

XUMHYECKYIO0 CUMBOJIUKY JJIsSI COCTABIIEHUSI ()OPMYIT HEOPTaHUUECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U
CKeJIETHBIX) (hOpPMYJI OPTaHMUECKHUX BEIIESCTB

CdopMHUpOBAaHHOCTh YMEHHS KJIACCUDUIIMPOBAT:

4.1

HCOPraHN4YCCKUC BCUICCTBA, CAMOCTOATCILHO BI>I6I/IpaTI) OCHOBAHUA U
KPUTCPpHUH I KJ'IaCCI/Id)I/IKaL[I/II/I N3ydaCMbIX XUMHUUYCCKUX 00BEKTOB

4.2

OpraHn4€CKUC BEIICCTBA, CAMOCTOATCIBEHO BI>I6I/IpaTI> OCHOBAHUA U
KPUTCPHUH I KJ'IaCCI/Id)I/IKaI_[I/II/I N3ydaCMbIX XUMHUUYCCKUX 00BEKTOB
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10 pa3JIMYHbIM MPU3HAKaM (YHCIy U COCTaBY PEarupyroUIX BELIECTB,
TerioBoMy 3G (eKTy peakiny, U3MEHEHUIO CTENIeHEN OKUCIICHUS
AJIEMEHTOB, OOPATHMOCTH PEAKIIMH, YIACTHIO KaTaJlInu3aTopa)

CdhopmupoBaHHOCTH YMEHHS XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSTHMH ) U HIOHOB XHMHUYECKUX
anemeHToB 1-4 nepuonos Ilepuoauueckoit cucremsl .M. MenaeneeBa u nx
BaJICHTHbBIE BO3MOKHOCTH, UCTIOJIb3YS TIOHATHUSA S-, p-, d-DIIEKTPOHHBIE
opOuTaIN, SHEPreTUIECKIE YPOBHHU

ChopMupoBaHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX HMU COEIMHEHUH 110
EPUOAAM U IpyNIam

CdopMUpOBaHHOCTH YMEHHS COCTABJISITh YPABHEHUS] XUMUUECKUX PEAKIIUMA
Y PaCKpPbIBATh UX CYLIHOCTB:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IoCpPpEACTBOM COCTABJICHUA
QJICKTPOHHOT'O OajlaHca dTUX peaKI_[I/Iﬁ

7.2

YpaBHEHUs PEaKLMi pa3INuHbIX TUIIOB; ITOJIHBIE U COKPAIIEHHBIE
YpaBHEHMS PEaKIUi HOHHOTO OOMEHa, YUUThIBAsl yCIOBHSL, IPU KOTOPBIX
9TU PEAKLUUHU UAYT 10 KOHIA

7.3

peakuuii TUaPOIH3a, peakinii KoMIUIeKcooOpa3oBaHus (Ha IpuMepe
T'HJIPOKCOKOMILJICKCOB IIMHKA U aJTIOMUHUS)

CdhopMHUPOBAHHOCTH YMEHHS TIOITBEPIKIATh:

8.1

HAa KOHKPETHBIX MPUMEpPax XapaKTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH OPraHUYEeCKUX COCIMHEHUH OT KPATHOCTH M THUIIA
KoBaJIeHTHOH cBsi3u (O - 1 T-CcBsI3M), B3aUMHOTO BIUSHUSA aTOMOB U TPYIII
aATOMOB B MOJICKYJIaX, a TAK)KE OT 0COOCHHOCTEH pean3alii pa3JIMuHbIX




MECXAaHU3MOB IIPOTCKAHUSA peaKI_[I/Iﬁ

8.2

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMM U 3aIUCSIMU YPAaBHEHUN XMMHYECKUX PEAKITHI

ChopmupoBaHHOCTH YMEHHUS XapaKTEPU30BaTh COCTaB U BaXKHEUIITHE
CBOWCTBA BEMIECTB, MPUHAICKAIINX K OMPEICIEHHBIM KIaccaM U TPyTIam
COeMHEHHH (ITPOCThIE BELIECTBA, OKCUIBI, TUIPOKCUIBI, COIIH;
YTIIEBOIOPOBI, TIPOCTHIE YPUPHI, CIUPTHI, PEHOIBI, AITLJETH/IBI, KETOHBI,
KapOOHOBBIC KUCIIOTHI, CJIOXKHBIE (DUPBI, XKUPBI, YTIICBOJIbI, AaMHHBI,
AMUHOKHCIIOTHI, OSJIKH)

10

CdhopmupoBaHHOCTH YMEHHUS TPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopmynaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIIMYMH:

10.1

Macchl (00bEMa, KOTMYECTBa BEMIECTBA) MPOAYKTa PEaKIuH, €CIIA OJHO U3
HMCXOIHBIX BEUIECTB IaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM
JIOJICH pACTBOPEHHOTO BEIISCTBA MUIM JTAHO B U30BITKE (MMEET MPUMECH)

10.2

MacCOBOM WJIM 00BEMHOM JIOJIM, BBIX0JIA TPOJIYKTA PCAKIIMH

10.3

TerIoBoro 3hdexra peakuii

104

00BEMHEBIX OTHOIICHHMI Ta30B

10.5

110 HAXOXJACHUIO XUMUYCCKOH (hOpPMYJIbI BEIIECTBA

11

Brnanenue cucremoil 3HaHUN 0 METOAaX HAYYHOT'O TTO3HAHUS SBJICHUN
MIPUPO/IBI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE MPUMEHSTh
AT 3HAHMSI IPU IKCTIEPUMEHTAILHOM HCCIICI0BAHUH BEIICCTB U JIJIS
OOBSICHEHHSI XUMUYIECKUX SIBIICHUH, UMEIOIIUX MECTO B MPUPOJIC,
MPAKTHICCKOM IESITCILHOCTH YeJI0BEKa M B MIOBCEAHECBHOM JKH3HU

12

CdhopmupoBaHHOCTH YMEHHUS TPUMEHSITH (MCIIOJIB30BATh) 3HAHUS O COCTABe
1 CBOMCTBAX BEILLIECTB ISl SKCIIEPUMEHTAIbHON POBEPKU TUIIOTES
OTHOCHTEJILHO 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHUYECKUX PEAKIIMN U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS; CUCTEMHBIE
XUMUYECKUE 3HAHUS ISl OOBSICHEHUSI U TPOTHO3UPOBAHUS SIBJIICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOAY; JUIsl HPUHITHS TPAMOTHBIX
pelIeHHH ITPo0JIEM B CUTYAIUIX, CBI3aHHBIX C XUMHCH

13

CchopMupoBaHHOCTb YMEHUS TJIAHUPOBATH U MPOBOJAUTH XUMUUECKUH
AKCTIEPUMEHT (TTOJIyYEHHUE U U3YUCHHE CBOMCTB HEOPTaHUYECKUX U
OpPraHMYeCKUX BEIECTB, KaUE€CTBEHHBIE PEAKIIH YTIIEBOJOPO/IOB
Pa3MMYHBIX KJIACCOB M KHCIOPOACOACPKAIINX OPTaHUYECKIX BEIIECTB,
pelIeHne SKCIIEPUMEHTAIBHBIX 3a/1a4 110 PacliO3HaBaHHIO HEOPTraHUIECKUX
Y OPraHUYECKUX BEILECTB) C COOJIIOIEHUEM MPaBUIl 0€30I1aCHOTO
oOpalleHHsI C BEIIECTBAMU H JJaA0OPAaTOPHBIM 000PYI0OBaHUEM;
(bopMyIHpPOBATH TSN HCCIIETOBAHMUS; TIPEACTABISTE B PA3IMIHON hopme
pEe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATH UX
JOCTOBEPHOCTD

14

ChopMupoBaHHOCTh YMEHHUS OCYIIECTBIIATH LI€JICHANIPABICHHbIIN MOMCK
XUMHUYECKON MH(POPMAIMH B PA3IUYHBIX HCTOYHUKAX (Hay4Has U yuyeOHO-
Hay4Has JUTepaTypa, CpeJICTBa MaccoBoil nHpopmauu, cetb HTepHeT 1
IpyTue), KpUTUYECKU aHAJIM3UPOBaTh XUMUYECKYI0 HH(OpMaLIHIO,
nepepadaTbiBaTh €€ U UCHOJIb30BAaTh B COOTBETCTBUH C IIOCTaBIEHHON
y4ueOHOH 3a1a9eit

15

CchopMupoBaHHOCTHh YMEHUS IPOTHO3UPOBATH, AHATU3UPOBATH U
OIICHUBATh MH(OPMAITHIO C MO3HUIINI KOJIOTHIECKOW 0€301MacHOCTH
MOCTIEICTBUI OBITOBOI M IPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C nepepaboTKoN BellecTB; CPOPMUPOBAHHOCTD YMEHHM
OCO3HABATh OMACHOCTh BO3/ECUCTBUS HA )KMBbIE OPIraHU3MbI ONPEAECIEHHBIX




BCIICCTB, IOHUMas CMbICJI IIOKa3aTCJIAd HpCI[CJILHOfI IIOHyCTPIMOfI
KOHICHTPAIWH, U IIOACHATH Ha IIpUMEpax CIIOCOOBI YMCHBIICHUA U
OpCAOTBpallICHUA UX BPpEAHOI'O BOSI[GﬁCTBH?I Ha OpraHu3M 4CJIOBCKaA

Ilepeyennb 3;1eMeHTOB cofiep:kaHus, NpoBepsieMbIXx Ha EI'D no xumun

Konx [IpoBepsieMBbIil 2JIEMEHT COAECPIKAHUS
1 TeopeTndyeckrue OCHOBBI XUMHH
1.1 Crpoenue BemectBa. CoBpeMEHHast MOZENb CTPOEHUS aTroMa. Pacnipenenenue

AJIEKTPOHOB IO 3HEPreTHYeckuM ypoBHsIM. Kiaccudukanms XuMHIecKux
aneMeHTOB. OCOOCHHOCTH CTPOCHHUS YHEPTETUUECKUX YPOBHEH aTOMOB (s-, p-, d-
aeMeHTOB). OCHOBHOE U BO30YX AEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs
KoH(uUrypaiys aroma. BaJleHTHBIC HIEKTPOHBI

1.2 [Tepuonuueckas cucteMa xuMmuueckux sneMeHToB J[.M.MenneneeBa. duznueckuii
cmbici [lepuoanueckoro 3akona [I.1.Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB AJIEMEHTOB M MX COSAMHEHUH 10 IMEpHUOAaM M TPYIIIaMm.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX
COCAMHCHHMI, BRICIITUX OKCHJIOB M THIPOKCHJIOB

1.3 BanaeHTHOCTD. DNeKTpOoOTpHIATEILHOCTh. CTENCHh OKHUCIICHHS

1.4 Bunbr xumudeckoi cBs3M (KOBaJeHTHASI, MOHHASI, METAILITUYECKAasl, BOJOPOIHAS) U
MEeXaHU3MbI €€ 00pazoBaHus. MeXXMONEKysIpHbIC B3auMoAeicTBUsA. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHHUS. THIIbI KPUCTAIIINYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIISCTB OT THIA KPUCTALIHISCKON PEIIETKH

1.5 Xumuueckas peakuusi. Knaccudukanus XMUMUYeCKUX pEakifii B HEOPraHMUECKOM
M OPraHM4eCcKON XMMHUHU. 3aKOH COXPAaHEHHUSI MacChl BEIIECTB

1.6 CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT Pa3Iu4HbIX (haKTOPOB

1.7 TennoBsie a3ddekThl XuMUYeckux peakiuil. TepMoXxumMuueckre ypaBHEHUS

1.8 OObpaTtumble peakui. XUMHU4Yeckoe paBHoBecHe. PaKTOphl, BAUSIOLINE HA
cocTosiHue xumuueckoro pasHosecusl. [Tpunnun Jle [llarense

1.9 OnekrponuTrueckas aucconuanus. CUiabHbIC U clla0dbie deKTpoauThl. Cpena

BOJIHBIX PacCTBOPOB BEILIECTB: KUCJasi, HEUTpanbHasd, mienoyHas. CTeneHb
nucconuanuu. Peakiimn noOHHOTOo 0OMeHa

1.10 I'mnponus coneit. MonHoe npousseneHne Boabl. Bogopoasslil nokasarens (pH)
pacTBopa
1.11 Crioco0ObI BEIpaXXKeHUS] KOHIIEHTPAIIUU PAaCTBOPOB: MAaCCOBas J10JIsl pACTBOPEHHOTO

BEIIECTBA, MOJIIpHAsI KOHLIEHTpalusi. HachlllleHHbIE 1 HEHACHIIIIEHHBIE PACTBOPHI,
pacTBOpUMOCTbh. KpucTanioruapaTsl

1.12 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC peakliuu. [loBeieHre BelecTB B cpeaax ¢
pa3HbIM 3HaYeHnEeM pH. MeTo bl 21eKTpOHHOTO Oajlanca
1.13 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPraHUYECKON XUMHUHU
2.1 Knaccudukanus Heoprannyecknx coegnHeHni. HoMmeHknarypa HeopraHmdeckux
BEIIIECTB
2.2 XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUid, KU, KaJIbIIMM, MarHuu,

ATFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX coeanHeHu. OOIIMe CrIocoObI
TOJYyYCHUS METAJJIOB

2.3 XUMUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TaJIOT€HOB, CEPHI, a30Ta,
dbocdopa, yriepoaa 1 KpeMHHUS) U UX COSTUHCHUH (OKCHJIOB,




KHCJIOPOJCOACPKAIIMX KUCIIOT, BOAOPOJIHBIX COCTMHEHHUN)
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I'eneTndeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IIPHUHAAJICKAINNX K PA3JIMYHBIM
Kj1acCaM

2.5

H,Z[eHTH(bHKaLIHH HCOPTaHUYCCKUX CO€IUHEHMH. KauecTBenunrie pcaKknuu Ha
HCOPraHM4YCCKHEC BCIICCTBA M MOHBI

OcCHOBEI OpFaHHqCCKOﬁ XUMHNU

3.1

OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOIO CTPOEHUS OPTaHNYECKUX
coenquHeHnit A.M.byTiepoBa. YTiaepoaHblii CKeNeT OpraHuueCKON MOJIEKYJIbI.

. 3 2
KpatHocTh xumMuueckoi cBsizu, © - u T-cB3u. sp -, sp -, -TUOpUAN3ALUU
opburaneil aToMoB yriiepoja. 3aBUCUMOCTb CBOICTB BEIIECTB OT XUMHUUECKOIO
cTpoeHust MoseKyJl. I'omosnoru. ['omonornueckuii psii. Mzomepus u nzomepbl

3.2

[TousiTHe 0 hyHKIIMOHAILHOM Ipyrme. OpueHTAIHOHHBIC 3P (HEKTH 3aMECTUTEIICH

3.3

[IpencraBnenue o knaccudukanmy opranudeckux BemiecTs. HomeHkmarypa
OpraHUYECKUX COCIMHECHHH (CHCTeMaTHUecKas) ¥ TPUBHAJIbHBIC HA3BaHUS
BXHEHIIMX MPEJICTABUTENICH KJIACCOB OPraHMYECKUX BEIIECTB
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CBoOoaHOpaMKAIBLHBIN U HMOHHBIH MeXaHU3MbI peakiuu. [TonsTue o Hykieodue
u snekrpoduite. [Ipasuno Mapkosaukosa. IIpasuio 3aiinieBa

3.5

Ankaapl. XMMUYECKHE CBOMCTBA aJKaHOB: raJIOr¢cHUpOBaHUC, ACTUAPUPOBAHUC,
TEPMHUYCCKOC PA3JIOKCHUE, KPCKUHI, U30MCPU3aAlHd, TOPCHUC. HonyquHe
AaJIKaHOB. I_II/IKJ'IOELTIKaHBI. CHCI_II/I(bI/IKa CBOMCTB ITUKJIOAJIKAHOB C MaJIbIM pasMepoM
nukiaa. Peakmun INPUCOCAMHCHUA U PAJUKAJIbHOI'O 3aMCIICHU A

3.6

AnkeHbl. XUMHUECKUE CBOMCTBA: PEAKIIMK NPUCOEMHEHUS (raloreHUpOBaHue,
TUIPUPOBAHUE, TUAPOTaJIOreHUPOBAaHUE, TUAPATALIMS ), TOPEHUSI, OKUCIICHUS U
nosumepu3aiyy. [IpompliieHHbIe U 1a00paTOpHBIE CIIOCOOBI MOTyUYEeHUS
AJIKCHOB

3.7

AnkaareHsl. XMMUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKIIUU TPUCOESTUHEHUS
(ruapupoBaHKe, TaIOTEHUPOBAHUE), TOPEHUs U nonuMepusauuu. [lomyuenue
AJIKaIMEHOB

3.8

AnkuHbI. XMMHUYECKUE CBOMCTBA: PEaKIIUU MPUCOEAUHEHUS (raJIOTeHUPOBaHUE,
THJIPUPOBAHUE, THIPATAIHS, THAPOTATOr€HUPOBAHKE) KaK CIIOCO0 MOITy4eHUS
MOJIMMEPOB U IPYT'HX MOJIE3HBIX NPOAyKTOB. Peakiuu 3amemenus. ['openune
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKU U PE3KU
MeTa/uioB. [IpuMeHeHue aneTuaeHa

3.9

ApeHnbl. XMMHYECKHE CBOMCTBA OEH30JI1a: peaKLUH SJIEKTPOPHUIHLHOTO 3aMETCHHS,
IIPUCOETUHEHNUS (TUAPUPOBAHKE, FraIOreHupoBaHue). Peakuus ropenus.
Oco0eHHOCTH XUMHUYECKUX CBOUCTB ToJyosna. [lomydyenne 6enzona. OcobeHHOCTH
XMMHUYECKHX CBOMCTB ctupoia. [Tonnmepusanus crupona. CnocoObl MogyyeHUs U
IPUMEHEHHE apOMaTHUECKHX YIJIEBOJOPOJI0B

3.10

Cnuprel. [IpenenbHbie 0JHOATOMHBIE COUPTHL. XMUMUUYECKHE CBOMCTBA!
B3aUMO/ICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HATHYUS
TUJIPOKCOTPYIIIBI, C TAJIOT€HOBOAOPOJAMH KaK CIIOCO0 MONTyYeHUS
pacTBOPUTEINICH, BHYTPH- U MEKMOJIEKYJISIpHAs AeTUapaTaius. Peakius ropeHus.
[TonydeHue aTaHoNa: peakius OpOKEeHUs TIIFOKO3bI, TUAPATAIUS ATHIICHA.
DTUJICHTIIMKOJIb U TJIMIIEPUH KaK MPEJACTABUTENH MPEASTHHBIX MHOTOATOMHBIX
CIIMPTOB

3.11

®enon. XuMHUYecKkue cBoicTBa (heHosa (peakiuy ¢ HaTpueM, THPOKCHIOM
Hatpusi, Opomom). [Tonyuenue dhenoaa

3.12

Anpaeruabl. XUMHUYECKHE CBOMCTBA MPEAETbHBIX aJIbJIETHIOB: THIPUPOBAHHUE;
KayeCTBEHHbIE pPeaKIui Ha KapOOHWIBbHYIO TpyHiy (peaxius "cepeOpsiHoro
3epkana", B3aumoericteue ¢ ruapokcuaoM Meau (I1). Ilomydenne npenenbHBIX
QJIBJICTMJIOB: OKMCJIEHUE CIIMPTOB, TUApaTalysl alleTUIeHa. ALIETOH KaK




OpCaACTaBUTCIIb KCTOHOB. OCcoOCHHOCTH PCaKIIMM OKHMCJICHHUA allCTOHA

3.13

KapOoHOBBIE KUCIOTBI. XMMUYECKHE CBOMCTBA MPEENbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOW KHCIIOTHI.
[Tonmyuenue npeaenbHbIX OTHOOCHOBHBIX KAPOOHOBBIX KHCJIOT: OKHUCIIEHUE
AJIKAHOB, AJIKECHOB, IIEPBUYHBIX CIIUPTOB, aJIbJACTUI0B. BhICIINE NIpEIEeIbHbIE U
HenpeeabHble KApOOHOBbIE KMCIOTHI

3.14

Crnoxubie 3¢upsl U xupbl. CrIoCOOBI MOJTy4YEHUs CIOXKHBIX 3(pupoB. OOpaTUMOCTh
peakuu sTepuduranuu. [IpumeHenue caoxHbIX 3PUPOB B MUIIEBOI U
napdroMepHOi MPOMBIIUIEHHOCTH. JKUPHI KaK CI0XKHBIE ()UPHI TIIHLEPUHA H
BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA KUPOB: THAPUPOBAHUE,
oKHcJieHue. ['uaponns, nin oMplIEHUE, KUPOB KaK CIIOCO0 MPOMBIILIIIEHHOTO
MOJTyYEHUS COJIeH BhICIIUX KapOOHOBBIX KMCIOT. MbllIa KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT

3.15

XUMUYECKUE CBOKCTBA INIIOKO3bI: PEAKIMH C yYaCTUEM CIIMPTOBBIX U
aNbJIETUIHOM IPyI U MOJOYHOKHCTIOEe OpoxeHue. [Ipumenenne rioko3sl, eé
3HAYEHUE B JKU3HEIEATENBHOCTH Opranusma. Jlucaxapuasl: caxapos3a, MajlbTo3a.
BoccranasnuBarolyie 1 HEBOCCTaHABIMBAIOIIME Jucaxapusl. ['uaponus
nucaxapunos. [loarcaxapuael: kpaxmai, rIukoreH. CTpoeHne MaKpoMOJIEKY T
KpaxMaia, IIIMKOr'€Ha U LIeJUTI0103bl. DU3ndecKne CBOMCTBAa KpaxMana u
LIEJUTI0JI03bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUAPOJIN3, KaUeCTBEHHAs peaKLys
C MO/1I0M. XMMHUYECKUE CBOMCTBA LEIUIIOJIO3bl: THIPOJIN3, TIOITy4eHUe 3(pUpoB
1eJuIr0I103bL. TToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN HIEIK)

3.16

AMuUHBI. AMHUHBI KaK OpraHUYECKHUE OCHOBAHMS: PEAKIMU C BOJIOW, KUCIOTaMHU,
peakius ropeHusi. AHWIMH KaK MPEJCTaBUTEIb apOMAaTUYECKUX aMUHOB.
XUMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICCTBUE C KUCIIOTaMH, OPOMHOM BOJIOM,
okucieHue. [lomyyeHre aMMHOB aJIKWIMPOBAHUEM aMMHAaKa U BOCCTAHOBJICHUEM
HHUTPOIPOU3BOAHBIX YTIIEBOAOPOIOB

3.17

AMUHOKHUCIIOTHI U O€TTKU. AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OPraHUnIeCKUe
coenuHeHMs. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa3yrolye 0eku. XuMU4YecKue
CBOWCTBA OEJIKOB: TUAPOIIN3, ICHATYPAIIHS, KaueCTBEHHBIC (IIBETHBIE) pEaKIIUU Ha
Oenku

3.18

CtpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB OT
cTpoeHus MosieKysl. OCHOBHBIE CIIOCOOBI MOJTYUYEHHUs BHICOKOMOJIEKYJIISIPHBIX
COCIMHEHUI: peaKlny MOJUMEPHU3AINH U ToMKoHAeHcanuu. Kimaccuduxarms
BOJIOKOH

3.19

Wnenrudukaius opraHndecKuX COeIMHECHUH. Perrenne skcnepruMeHTaIbHBIX
3a/1a4 Ha Paclo3HaBaHWE OPraHUYECKUX BEILECTB

3.20

I'eneTmueckas CBI3b MCXOY Ki1aCCaMHM OpTraHHYCCKHX CO€JII/IHCHPII>1

XUMUS U )KU3HD

4.1

Xumus B TOBCeAHEBHOM sku3HU. [IpaBuia 6e30macHol pabOThI C €IKUMH,
TOPIOYMMH M TOKCHYHBEIMM BEIICCTBAMHM, CPEACTBAMH OBITOBOM XUMUHN

4.2

XuUMHUS U 3J0POBbE. XUMUA B MEAUIIUHE. XUMUS U CEIIBCKOE X034MCTBO. XUMUS B
MIPOMBIIICHHOCTH. XUMHUS U SHEPTeTHKA: TPUPOHBIN U Oy THBIA HEPTIHON
rasbl, KX COCTaB U ucnoJyib3oBanue. CoctaB HepTH 1 € nmepepadboTka (MPUPOIHBIC
HWCTOYHHUKH YTIICBOJIOPOIOB)

4.3

Xumus 1 3koorus. XMMHUECKOE 3arps3HEHUE OKPYKaOLIEH Cpesbl U €ro
nocneacTsus. Oxpana ruzipocdepsl, HOUBbI, aTMOCPepbl, (pyopsl U hayHbI OT
XMUMHYECKOro 3arpszHeHus. [IpodiemMa oTX010B U MOOOYHBIX MPOIYKTOB.
AJbTepHAaTUBHBIE HCTOYHUKU YHEPTUU

4.4

OO01re npeacTaBIeHUs O MPOMBIIIIEHHBIX CIIOCO0aX MOTYYSHHS] XUMUYECKUX
BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA AMMHAaKa, CEPHOU KUCIIOTHI). UépHas u
1BeTHast MeTajuyprusi. CTEKJI0 U CUIIMKATHAs POMBIIIJIEHHOCTb.




[IpombinenHast opranndeckast XuMusi. CbIpb€ AJ11 OpraHMYeCcKoi
ITPOMBILITICHHOCTH

5 Tunsl pacYETHBIX 3a7a4

5.1 Pacuétpl Macchl BemecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJTHUYECTBY
BEIIIECTBA, Macce WK 00BEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIIMU BEUIECTB

5.2 Pacuérhl TerioBoro s dexra peakuu

5.3 PacuéTpl 00BEMHBIX OTHOIICHUH Ta30B MPH XHMHUYSCKUX PEAKIIHIX

54 Pacuérsl maccsl (00bEMa, KONMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH OJHO
W3 BEIIECTB AAaHO B M30BITKE (UMEET IPHUMECH)

5.5 Pacuétbl MmaccoBol min 00BEMHON JOIM BBIXOJA MPOAYKTA PEAKIIUH OT
TEOPETHYECKH BO3MOYKHOTO

5.6 Pacuérbl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO
13 BEIIECTB JaHO B BUJIE paCTBOPA C ONpPEAEIEHHON MacCOBOM 10aeit
PAacTBOPEHHOIO BEIIECTBA

5.7 Pacuérsl ¢ ucnonp3oBaHrEM NOHATHH "MaccoBast 1oias", "MoJispHas
KOHLIeHTpauus'", ""pacTBOPUMOCTh"

5.8 Haxoxxnenne MoieKyssipHOi (hOpMyJIIbl OPraHUUECKOTo BEUIECTBA TI0 €T0

IUIOTHOCTH B MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB, HIIH I10
NPOAYKTaM CrOpaHUs




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
No HanmenoBanue Konunue JledaTenbHOCTh YUHUTEINS C YUETOM MPOrpaMMBbl
1/ pa3aeioB U TEM CTBO BOCIIUTaHUS

4acoB

MPOrPaMMBbI

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH

[Ipenmer
OpPraHUYECKON XUMUHU.
Teopus crpoeHus

YCTAaHOBJICHHUE JOBCPHUTCIBbHBIX OTHOIIIEHUH MCXKOY
YUUTEJIEM U €r0 YYeHUKaMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPUSITUIO yYallIUMHCS TpeOOBaHUI
Y TIPOCBHO yUHTEIs, MPUBJICUCHUIO UX BHUMAHUS K
o0cyxmaemMoil Ha ypoke HHGOpMAIINH, aKTUBU3AIIUN
MX MO3HABATEIbHOM IESITEIbHOCTH;

HMCIOIb30BaHHUE BOCITUTATEIILHBIX BO3MOKHOCTEN
coJiep>KaHusl yueOHOTo peIMeTa uepes
ACMOHCTpalHIO ACTAM IIPUMEPOB OTBETCTBCHHOTO,

1.1 3 IPa’KJaHCKOIO IIOBEICHHUs, IIPOSIBICHUSA
OpPraHUYECKUX
9 YEJIOBEKOJTIOOHS ¥ TOOPOCEPACUHOCTH, Yepes
coenuHeHnil A. M.
BvIenosa no00p COOTBETCTBYIOIUX TEKCTOB JJISl UTCHHUS,
yrIep 3aja4 JUIsl pelieHus, IpoOIIEMHbIX CUTYaluil AJist
o0CyKJIeHUS B KJlacce;
o0y KJIeHUE IKOJIBLHUKOB COOJII0/IaTh Ha YPOKE
OOIIETPUHATHIC HOPMBI TOBEACHHUSI, TPaBUIIA
OOIIEHUSI CO CTApIIUMHU (YUUTENIAMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMU ), PUHITUIBI y4eOHON
JMCIUIUIMHBI U CAMOOPTaHHU3AIIHH.
Hroro no pazgeny 3
Paznen 2. YriieBoaopoabl
[Ipenenbubie MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM
2.1 YIJIEBOAOPOBI — 2 paboOTHI yUanuxcsi: MHTEJUICKTYaIbHBIX UTD,
AJIKaHbI CTUMYJIUPYIOIIMX ITO3HABATEIbHYIO MOTHUBAIIHIO
Henpenensubie IIKOJIbHUKOB, KOTOPBIE AAIOT yYalluMCs
29 YIJIEBOIOPOIBIL: 6 MPHUBJICYCHNEC BHUMAHUS [TKOJILHUKOB K
' aJIKEHBI, aJIKa/INEHBI, LIEHHOCTHOMY acCIEeKTy U3y4YaeMbIX Ha ypOKax
QJIKUHBI SBJICHHUI, OpraHu3aius ux paboThl ¢ OIy4aeMoi Ha
23 ApoMarudeckue 5 YpOK€ COLMaIbHO 3HAUMMOM nHpopmanmen —
) YIJIEBOIOPOBI WHHUIMMPOBAHHUE €€ 00CYKICHHsI, BRICKa3bIBAaHUS
YYaIIUMUCS] CBOETO MHEHUS IO €€ TIOBOY,
BBIPAOOTKH CBOETO K HEl OTHOIICHHUS. BO3MOXKHOCTh
MIPUOOPECTH OTBIT BEIEHUSI KOHCTPYKTUBHOTO
I JMajora; rpymnmnoBoi paboThl WM PabOTHI B apax,
WPOJHBIC .
PHpOa KOTOpBIE y4yaT MIKOJbHUKOB KOMaH/IHOI paboTe 1
UCTOYHUKHU .
2.4 3 B3aUMOJICVCTBUIO C JPYTUMHU JIETHbMU;
yTJIE€BOAOPOAOB U UX
BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE
nepepaboTka

MMOMOr'aroT NoAACPKATb MOTUBAIIUIO IICTCfI K
MOJTyYCHUIO 3HAHWUN, HAJIAXKUBAHUIO TTO3UTHBHBIX
MEXKIIMYHOCTHBIX OTHOIICHUU B KJ1acce, IIoMOraroT
YCTAHOBJICHHUIO JIOOPOJKEIIaTeIbHOM aTMOC(hEpPHI BO




BpeMs YPOKa;

HTtoro mo pazaeny

13

Pa3znea 3. Kuc

Jiopoacoae

DIKAIIUEC OPraHun4YeCKUuEe COCAMHCHUSA

3.1

Crouptsl. DeHoa

3

YCTaHOBJICHHUC JOBCPHUTCIbHBIX OTHOIIICHUM MCKOAY

3.2

AJnnerunel.
KapOonoBsie
KHUCIOTEL. CII0KHBIE

3bupbl

YUUTEJIEM U €r0 YUeHUKaMHU, CIOCOOCTBYIOLIUX
MO3UTUBHOMY BOCTIPUSITUIO yUalIUMHCS TpeOOBaHUI
Y TIPOCHO YUHTEIS, IPUBJICUCHUIO UX BHUMAHHS K
o0cyxaaemMoii Ha ypoke HH(popMaluu, akTHBU3AINH

33

YrieBoabl

WX IMO3HABATEIIHHON JCSITEILHOCTH;

NoOYIKICHUE IKOJILHUKOB COOJII0IaTh HAa YPOKE
OOMICTIPUHSATHIC HOPMBI IOBEACHHMSI, TPABUIIA
OOIIeHHSI CO CTAPIIUMHU (YUUTENIAMU) U
CBEPCTHUKAMH (IIIKOJILHUKAMH ), IIPUHITUIIBI yIeOHOH
JMCUUIUIMHBI ¥ CAMOOPTaHHU3AIINY;

MIPHUBJICYCHIEC BHUMAHUS ITKOJIBHUKOB K
[ICHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypOKax
SIBIICHUH. MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX
(dbopM paboOThI yUalUXCsi: HHTEIUICKTYalbHBIX UTD,
CTUMYJTHPYIONIMX TT03HABATEIIEHYIO0 MOTHUBAIIHIO
IIKOJIbHUKOB, KOTOPBIC JAIOT yJaIIUMCS
BO3MOYXHOCTh TIPUOOPECTH OTIBIT BEIACHHS
KOHCTPYKTHUBHOTO JIAJIOTa; TPYIIIOBOW PaOOThI WITH
paboTHI B Tapax, KOTOPHIE y4aT MKOJIHHUKOB
KOMaHTHOW paboTe M B3aUMOJICHCTBHIO C JAPYTHMH
NCThMH,

BKIIIOYCHHE B YPOK UTPOBBIX TIPOIIETYP, KOTOPHIE
MTOMOTAIOT MOJIePKaTh MOTHBAIIMIO IeTeH K
MOJTYYCHHIO 3HAHUH, HAJIAXKMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHONICHUH B KJIacCe, MOMOTAIOT
YCTaHOBIICHHIO TOOpOKeIaTeIbHOI atMochepsl BO
BpEMsI YpOKa.

Hroro no pazaeny
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Pasnen 4. AzoTcomepx

AU EC OPraHuICCKUE COCAMHCHUA

4.1

AMUHEL.
AMHWHOKHUCIIOTHI.
benku

YCTaHOBJIEHHE JOBEPUTENIBHBIX OTHOLIEHUH MEXIY
YUUTEJIEM U €r0 YUeHUKaMHU, CIOCOOCTBYIOLIUX
MO3UTHBHOMY BOCHPHUSATHIO YHALTUMUCS TPeOOBaHUIMA
U TIPOCBHO yuUTEIs, IPUBJICUCHUIO UX BHUMAHUS K
o0cyx1aeMoii Ha ypoke UH(pOpMAIMU, aKTUBU3ALUN
UX M03HABATEIbHOMN JAESITEIbHOCTH;

o0y KA€HUE IIKOJIBHUKOB COOJII01aTh HAa yPOKe
OOLIETPUHATHIE HOPMBI ITOBEACHMUSI, ITpaBUIIa
O0ILEHUs CO CTapIIMMHU (YUUTEISIMU) U
CBEPCTHHUKAMM (IIKOJbHUKAMU), IPUHIUIIBI y4eOHON
JMCLUIUIMHBI ¥ CaMOOPraHU3allly;

MpUBJIEYEHNE BHUMAHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCIEKTy U3y4YaeMbIX Ha ypOKax
SIBJICHUM.

IIPUMEHEHHE Ha YPOKEe MHTEPAaKTUBHBIX (GOpM
paboTHI yHaluXcsi: HHTEITICKTYAIbHBIX U,
CTUMYJIUPYIOIINX [TO3HABATEIbHYIO MOTUBALIHIO
IIKOJIbHUKOB, KOTOPBIE AAIOT y4alluMCs

BO3MOXXHOCTH HpI/IO6peCTI/I OIIBIT BEACHUA




Hroro no pazneny

KOHCTPYKTHBHOTO JIAJIOTa; TPYMIIOBON pabOThI MK
paloThI B apax, KOTOPbIE y4aT IKOJIbHUKOB
KOMaHIHOU paboTe U B3aUMOJICHCTBHIO C APYTUMH
JICTbMY,

Pasznen S. BoICOKOMOJIEKYJISIPHbIE COeTNHEHUA

YCTaHOBIICHHE JJOBEPHUTEIBHBIX OTHOIICHUN MEXKIY
VYHUTEJIEM M €r0 YUeHUKaMH, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHUSATHIO YYAITUMHCS TPEOOBAHHIMA
Y TIPOCBKO YUHTEJIs, PUBJICUCHUIO WX BHUMAHUS K
o0cyXmaemMoil Ha ypoke HH(POPMAIIHH,

51 [InacTmaccsl. ) [IpuBneyeHne BHUMaHUSI IKOJIBHUKOB K
' Kayuyku. Bonokna [IEHHOCTHOMY acCIEKTy U3y4aeMbIX Ha ypOKax

SIBJICHUM, OpraHu3aius ux padoThl ¢ OJIy4aeMoi Ha
YpOKE COLMaIbHO 3HAUMMOM nH(popmanuen —
WHUIIUTUPOBAHUE €€ 00CYKICHHUsI, BEICKA3bIBAaHUS
YYaIIUMUCS] CBOETO MHEHUS IO €€ TIOBOY,
BBIPA0OTKH CBOETO K HEH OTHOIICHUS

Hroro no pazneny 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
No HanmenoBanue Konnue JleaTenbHOCTh YUUTENS C yYETOM NpOrpaMMBbl
n/n pa3aeNoB U TEM CTBO BOCHHUTAHUS

4acoB

MPOrPaMMBbI

Pa3znen

1. TeopeTu4yecKue OCHOBbI XUMHH

1.1

CrtpoeHue aToMOB.
[Ieproanueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMUYECKUX IJIEMEHTOB

. . Menneneena

1.2

CrpoeHnue BelecTsa.
MHoroo6pasue BelecTB

1.3

XUMUYECKUE PEAKIIUU

YCTaHOBJICHHE JOBEPHUTEIBHBIX OTHOUICHUN MEKIY
YUUTENEM U €r0 YUYeHUKaMH, CIIOCOOCTBYIOIIUX
MTO3UTHBHOMY BOCIIPHATHIO YUAITUMHUCST
TpeGoBaHUil ¥ IPOCHO YUUTENsI, IPUBICUECHUIO UX
BHHUMaHUs K 00CyX/1aeMoil Ha ypoke HHpopMaIu,
aKTUBHU3AIMU UX [TO3HABATEIBHOM JeSITeIbHOCTH;
WCTIOJIH30BaHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl yueOHOTro IpeaMeTa yepes
JIEMOHCTPAIIHIO JIETSM TPUMEPOB OTBETCTBEHHOTO,
IPaXXJITaHCKOT'O OBEJICHUS, TIPOSIBIICHUS
YEJIOBEKOIIOOUS M TOOPOCEPACUHOCTH, Yepe3
oJ100p COOTBETCTBYIOIINX TEKCTOB JJIsl UTEHUS,
3a1a4 ISl peHIeHus], MPOOJIEMHBIX CUTYAINH IS
00CyX/IeHUs B KJIacce;

o0y KACHNE MKOJIEHUKOB COOJIIOIAaTh Ha YPOKe
OOIIENPUHATHIE HOPMBI ITOBE/ICHUS, ITPaBUIIa
OOLIeHHSI CO CTApIIMMHU (YUUTENISIMU) U
CBEPCTHUKAMH (ILKOJIBbHUKAMU ), TPUHIUITBI
y4eOHOM TUCIMIUIMHBI U CAMOOPTaHU3AINH.

HTtoro no paszaeny
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Pa3nea 2. Heoprannyeckasi XuMus

2.1

MeTtanisl

6

2.2

Hemeramsl

HCIIOJIB30BAHUC BOCIITUTATCIIBHBIX BOSMO)KHOCTGI\/JI
coJiepaHusl y4eOHOTO TIpeaMeTa yepes
I[eMOHCTpaI_II/IIO JCTAM HpHMGpOB OTBC€TCTBCHHOI'O,
TPaKIAHCKOTO TTOBEICHHUS, TTPOSIBJICHUS
YeJIOBEKOITIOOUS U JOOPOCEPICTHOCTH, Yepes
MoAOO0P COOTBETCTBYIOIIUX TEKCTOB ISl UTCHHUS,
3aja4 JJs pelIeHus], MPoOIeMHBIX CUTYAIUH JUIs
00CyXIeHHS B KJ1acce;

MpPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM
paboThHI yUaIUXCsl: MHTEJUICKTYaIbHBIX UT,
CTUMYJIUPYIOIIUX IT03HABATEIbHYIO MOTUBAIIAIO
IIKOJIBHUKOB, KOTOPBIC JAIOT yYaIUMCS
BO3MOKHOCTb IIPUOOPECTH OTBIT BECHUS
KOHCTPYKTHBHOTO JTNAJIOTa; TPYIIIOBON pabOThI
WK paboTHl B Mapax, KOTOPbIE y4aT IIKOJILHUKOB
KOMaH/IHOW paboTe M B3aMMOJICHCTBHIO C APYTHUMHU
JETbMU;

BKJIIOYEHHUE B YPOK UTPOBBIX MPOLIETYP, KOTOPHIS
IIOMOT'arT no,unepxcaTb MOTHUBaIIUuO ,Z[GTGP'I K
MOJTYYEHHUI0 3HAHUH, HATAKUBAHUIO TTO3UTUBHBIX




23

CBs13p HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB

MEXJIMYHOCTHBIX OTHOIIEHUH B KJIACCE, IOMOTAIOT
YCTaHOBJICHUIO JOOpOKeIaTeIbHOM aTMoc(hephl BO
BpeMs ypOKa;

MIpUBJICYEHNE BHUMAHUSI IIKOJIBHUKOB K
LIEHHOCTHOMY acCIIEKTy M3y4aeMbIX Ha ypOKax
SIBJICHH, OpTaHU3aIus UX pabOoThI C TIOJIy4aeMOM
Ha ypOKe COIMaIbHO 3HAYMMOM nH(popManuen —
WHUIMUPOBaHUE ee 00CYkICHNUs, BbICKa3bIBAaHUS
y4YalIMMKCs CBOETO MHEHUS 110 €€ MOBOAY,
BBIPAOOTKH CBOETO K HEW OTHOIIEHUSI.

HToro no pazaeay

17

Pazpmea 3.

XuMUA ¥ KU3HD

3.1

XUMHUS U )KU3HD

Hroro no pazueny

YCTaHOBJICHHE JIOBEPUTEIIBHBIX OTHOLICHUI MEXTY
YUHUTEJIEM H €r0 YUYeHUKaMH, CIIOCOOCTBYIOLINX
MIO3UTHBHOMY BOCIIPHSATHIO YUAIIUMHUCS
TpeOOBaHUHN U TIPOCKO YUUTEIIS, PUBICUCHHIO UX
BHUMaHHS K 00CY)XK1aeMoii Ha ypoke HH(POPMAIIUH,
AKTHBU3AI[MH UX TI03HABATEILHOMN JIESTEIBHOCTH;
NPUBJICYCHHE BHUMAHHS [IKOJILHHUKOB K
IICHHOCTHOMY aCIeKTy M3y4aeMbIX Ha yPOKax
SIBJICHUH. IPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX
(hopM pabOTHI yUaruxcsi: UHTEIUICKTYaTbHBIX U,
CTUMYJIMPYIOIINX MO3HABATEIbHYIO MOTHBAIIUIO
IIKOJILHUKOB, KOTOPBIE AAI0T YYaIIAMCSI
BO3MOKHOCTH MTPUOOPECTH OIBIT BEJCHHUS
KOHCTPYKTHUBHOT'O JTUAJIOTa; TPYIIIOBON pabOThI
WK pabOoThI B MTapax, KOTOPBIE YYaT MIKOJbHUKOB
KOMaH/IHOW paboTe ¥ B3aUMOICUCTBHIO C IPYyTUMHU
JICTbMH;

BKJIFOUCHHE B YPOK UTPOBBIX MPOLETYP, KOTOPBIE
TIOMOTaI0T MOAJCP)KATh MOTHUBAIIUIO IETEeH K
MOJTYYCHHIO 3HAHHI, HaTaXKMBAHHUIO MTO3UTUBHBIX
MEJIMYHOCTHBIX OTHOIICHHH B KJIACCE, TOMOTAI0T
YCTAHOBIICHHIO JOOPOKENAaTEIbHOM aTMOCc(hepbl BO
BpEMS YPOKa.

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




IHoypo4Hoe miiaHupoBaHue
Xumus 10 kaace
1 yac B Hexgenro: 34 yaca
(6a30BBIi YPOBEHB)

No TEMBI YpOKa KonnuectBo yacos
ypoka Ha KOHTPOJIbHbIE
pabOTHI

1 IIpeamer opraHn4eckoil XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U
3HA4YCHUE

) Teopus crpoenus opranndeckux coequnennii A. M. bytneposa, eé
OCHOBHBI€ MMOJIOKEHUS
[TpencraBnenue o KaccuPpUKAIMN OPraHUICCKUX BEIICCTB.

3 Homenknartypa (cucrematudeckasi) U TpUBHAIIbHBIE Ha3BaHUS
OpraHUYEeCKHUX BEIECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM PsiJT

5 MeTaH ¥ 3TaH — MPOCTEHIIME NPEACTABUTEIIN aIKaHOB

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

7 OTHUJICH ¥ IPONUICH — MPOCTEHUIIHE MIPEICTABUTEIN aJIKCHOB

3 Ilpakmuueckas paboma Ne 1. «Ilonyuenue smunena u uzyuenue e2o
ceoucms»

9 Ankamuensl. byranuen-1,3 u metunoyranuen-1,3. [lomyuenue
CHUHTETHYECKOT0 KayuyKa M pe3UHbI

10 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUM PSI.
AlleTUIeH — NpOCTEUIINI MPEACTABUTENh AJTKUHOB

11 BrrunciieHus 110 ypaBHEHHIO XUMHYECKOM PEaKIuu

12 ApeHbI: 0eH30J1 1 TOJIY0JI. TOKCHYHOCTh apEHOB

13 ['enernueckas cBs3b yIII€BOJAOPOAOB, MPUHAICKAIIUX K
Pa3IMYHBIM KJIacCaM

14 [IpupoaHbIe ICTOYHUKH YTIIEBOJIOPOJIOB: MPUPOIHBIN Ta3 U
MONYTHBIC HeTSIHBIC Ta3bl, HE(YTh U IPOJIYKTHI €€ mepepadOoTKH

15 [IpupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB: MPUPOIHBIN Ta3 U
ONYTHBIC HeTSIHBIC Ta3bl, HE(YTh U IPOJIYKTHI €€ mepepadoTKH

16 KonTposabHasi padoTa no pasaeny «¥YrjieBoaopoabh) 1

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOIL.
BoaopoaHas cBs3b

18 MHOroaTOMHBIE CIUPTHI: STUJICHIJIMKOJIb U TJULEPUH

19 <I)eHuon: CTPOEHHUE MOJIEKYJIbI, (PU3MUECKUE U XUMUYIECKUE
CBOMCTBA, MPUMEHCHHE

20 Anpaernapl: popMallbaerua U aieTaabaeru. AICTOH

1 OHOOCHOBHBIE TIPEIeTbHBIC KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U
YKCYCHas

2 Ilpakmuueckas paboma Ne 2. «Ceoticmea pacmeopa yKcyCHOU
KUCIOMbLY

23 CreapuHoBas 1 OJIEMHOBAsK KMCJIOTHI, KaK MPEICTABUTEIN BBICILIUX
KapOOHOBBIX KHCJIOT

24 ML:UIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe
JICHCTBHE

75 Crnosxubie 3¢Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.
["'uapon3 CoKHBIX A(hHPOB

26 JKupbl: ruiposn3, IpuMeHeHre, OMOJIOTrHYecKas poJib JKUPOB




VYrneBoasl: cocTas, kiaccudukanys. Baxxneime npeacTaBuTeny:

27 TIF0K033, (PPYKTO3a, caxaposa

28 Kpaxman u nesmirono3a Kak MpUpOgHbIE TOJIHMMEPBI

29 KontposbHas padora no pasaeny «Kucsopoacoaep:xamiue 1
OpraHuyYecKue coeIMHEeHUsD)

30 AMUHBI: METWJIAMUH U aHWINH

31 AMMWHOKHUCIOTHI Kak aMm(pOTEpHbIE OPraHUIECKUE COSAMHEHUS, NX
ouonoruueckoe 3Hadenue. [lentuabl

32 benku Kak npupoHBIE BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

33 OCHOBHBIC OHSTHS XUMHHU BBICOKOMOJICKYJISIPHBIX COSTMHEHUH

34 OCHOBHBIE METOABI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHEHUN.

ILmacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 34, u3 HHUX ypOKOB, OTBEICHHBIX Ha
KOHTPOJbHEIE (B TOM unciie Becepoccuiickue mpoBepodHbie paboThl), — He Oosee 3

IHoypo4Hoe miiaHupoBaHue
Xumus 11 kaace
1 gyac B Hexmesr0: 34 yaca
(6a30BBIH YPOBEHB)

No TEMBI YPOKa KonuuectBo
ypoka 4acoB Ha
KOHTPOJIbH
bIe PaOOTHI
1 XUMUYECKUH dIIeMeHT. ATOM. DIIeKTpOHHAs KOH(UTYpaIlHsi aTOMOB
[Tepuonnueckuii 3akoH u [leprnoanyeckasi cucteMa XUMUYECKUX
2 anemeHToB /l. 1. Menaeneesa, ux cBsi3b C COBPEMEHHOM TEOpUEI
CTPOEHMSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M MX
3 COEIMHEHUH 10 IrPYIIaM U NepruoaaM. 3Ha4YeHUE NEPHOIUIECKOTO
3aKOHa U CUCTEeMBbI XUMHUeCKuX s1eMeHToB J[.1. Menaeneera B
pPa3BUTUU HAYKHU
4 Ctpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€ BHUJIbI; MEXaHU3MBbI
0o0pa3oBaHus KOBaJIGHTHOM cBsi3u. BomoponHas cBs3b
5 BanientHOCTB. DneKTpOOTpUTIATEILHOCTD. CTENEHb OKUCICHUS.
BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS
6 [TonsiTue o nucnepcHbIX cuctemMax. VICTUHHBIE U KOJUTOUIHBIC
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B paCTBOPE
7 Knaccudukanmst 1 HOMEHKJIaTypa HEOPraHUIECKUX COCTMHEHUM.
['eneTnyeckas CBsI3b HEOPraHUYECKHUX BEILIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUYECKUX peakliiii B HEOPraHUYECKOM 1
8 OpraHUYEeCKON XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAICHUS JHEPTUU TTPH XUMHUECKUX PEAKIIHIX
9 CxopocTth peakuu. OOpaTUMBIC pPeaKIUi. XMMHUYCCKOE PABHOBECHE
10 llpakxmuueckas pa60nza Ne [. «Bausnue pasnuynvix hakmopos Ha
CKOPOCMb XUMUYECKOU DEaKyuuy
Onekrponurnueckas auccounanus. [louarue o BogopoiHoM
11 nokazarene (pH) pactBopa. Peakiiuu nonnoro oomena. ['maponus
OpraHWYeCKHX U HEOPraHUYECKUX BEUIECTB
12 OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC peaKuum. [TonsiTre 06
AJIEKTPOJIM3€ PACIJIaBOB U PACTBOPOB COJIEH
13 KonTposabHas padora no paszaeny «TeopeTrnueckue 0CHOBbI 1




XUMHMN»

MerTaiuisl, uX mojiockeHue B Ileproanyeckoit cucreMe XUMHYSCKUX
14 anemeHToB /. 1. MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS ATOMOB.
O6mue puzndeckre CBOMCTBA METAIOB

15 CnaBbl METAIUIOB. DJIEKTPOXUMHUYSCKUM P HANPSKCHUH METAJII0B

16 XHWMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJUIOB (HATPHMA, KaJIHH,
KaJIbIIUHA, MAaTHAM, ATFOMUHUIN) U UX COCTMHEHUN

17 XHMHUYECKHE CBOMCTBA XpOMa, MEIM U MX COCTMHEHUMN

18 XUMHYEeCKHe CBOMCTBA IIMHKA, JKeJle3a M UX COeTUHEHUH

Ipaxmuyeckas paboma Ne 2. "Peuienue 3KCnepumMeHmanbHulx 3a0ay no

19 meme «Memannviy"

20 Hewmeramnsl, ux nonoxenue B [leprnonueckoi cucteMe XMMUYECKUX
snemeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

71 duznyueckre CBOMCTBAa HEMETAUIOB. AJUIOTPOIHS HEMETAIIOB (Ha

pUMepe KUCI0poJia, cephbl, hochopa 1 yrieposa)

22 XUMHUYECKHE CBOMCTBA rAJIOTEHOB, CEPhl U MX COCAUHEHUM

23 XHWMHYECKHE CBOMCTBA a30Ta, (hocodpa M MX COCTMHCHHUI

24 XUMHYECKHE CBOMCTBA YIVIEPO1a, KPEMHUS U UX COCTMHEHUI

25 IIpuMeHeHne BaKHESHIIIMX HEMETAIJIOB U MX COCJUHEHMH

O06001IeHne 1 cucreMaru3anud 3Hannii o reMe « HemeTtauisny.
26 Beluncienus no ypaBHEHUAM XUMHYECKUX PEAKLIUU U
TEPMOXHMHYCCKHE PACUETHI

Ilpakmuueckas paboma Ne 3. « Pewienue sxcnepumenmanvuvix 3a0a4
no meme "Hememannot"y

27

28 KonrpoabnHast padora mo remam «MeTtanasl» H «HeMeTanabi» 1

HeOpFaHI/I‘leCKI/Ie H OPraHu4CCKUEC KUCJIOTHI. HeOpraHI/I‘leCKI/IC u

29 OpraHNYeCKHe OCHOBAHUS

30 AMpoTepHble HEOPraHUYECKHUE U OPraHUYECKHE COSTMHEHUS.
['eneTnyeckas CBsI3b HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB

31 Pone xumun B o0ecrieueHNH SKOJIOTHYECKO, SHEPreTHIECKOM 1
MUIIEBON O€30MaCHOCTH, PA3BUTUH MEIULIMHBI

32 [IpencraBnenus 00 0OMMX HAYYHBIX MPUHLIUIIAX TPOMBIIIIIEHHOTO

IIOJIYYCHUA BayKHEHIITHX BCIICCTB

33 UetoBek B MHUpE BEIIECTB U MaTEPHUAIOB

34 XuMHs 1 3J0pOBbE YETOBEKA

OBIIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 34, 13 HUX ypOKOB, OTBEJCHHbIX Ha
KOHTpOJIbHbIE (B TOM uncie Beepoceuiickue npoBepouHble paboThl), — He bosiee 3




