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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBMM € CHCTEMHO-IEATEIBHOCTHBIM MOJXOAOM B CTPYKTYypE JIMYHOCTHBIX
pe3yiabTaTOB OCBOCHHS TpeaMmera «XHWMHS» Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHHS
BBIJICJICHBl  CIIEAYIOIIUME  COCTABIIIONIME:  OCO3HAHHME  OOYYaIONUMHCS  POCCHUCKOM
TPaXJIAHCKOW HMJAEHTHYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITENBHOCTH U
CaMOOTIPENICICHNIO; HAJIMYHe MOTHBAIlMM K OOYYeHHIO; TOTOBHOCTh M CIOCOOHOCTH
o0yJaromuxcss PYKOBOJCTBOBATHCS TPHUHATBIMH B OOIIECTBE TpaBWIAMH M HOPMaMHU
TIOBEJICHHST, HAIMYKE MTPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYpPhI; CIIOCOOHOCTh CTAaBUTH LIEJH
Y CTPOUTH KU3HEHHBIE TIJIaHEbI.

JIngHOCTHBIE pe3ybTaThl OCBOCHUS IIpeaMeTa «XUMHUSD OTPakaroT cHOPMHUPOBAHHOCTh
OTIBITa TIO3HABATEIIPHOW W TPAKTUYECKOW JESITEIBHOCTH OOYJaloNUXCsl B  IIPOIecce
peanu3anun 00pa3oBaTEIHHOU IEATEITHHOCTH.

JIngHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa «XUMUSD OTPakKarT cHOPMHUPOBAHHOCTh
OTIBITa TIO3HABATEIIBHOW W TPAKTUYECKOW JESITEIBHOCTH OOYJalolMXCsl B IPOIlecce
peann3anuu 00pa3oBaTENbHON 1€ATEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHHS 00YUYaAIOUTUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00sS3aHHOCTEH, yBasKeHUs
K 3aKOHY M MPaBOTIOPSIKY;

OpeACTaBJICHUA O COLUAJIBbHBIX HOpMax MW IIpaBUJIaxX MEKINYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTHU ITPHU CO3AaHUHN yLI€6HI>IX ITPOCKTOB,
PEIICHUU y‘le6HI)IX M IIO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH IIOHMMATh H [NPpUHHUMATb MOTHBBI, HAMCPCHU, JIOTUKY W apPryMCHTHI
APYTUX IIPU aHAJIU3€C PA3JIMIHBIX BUOOB yqe6H0171 JCATCIBbHOCTH,

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEIUI0 OTEYECTBEHHOM
XUMUH;

YBaXKCHHA K HPOLECCY TBOPUYCCTBA B obOactu TCOPHUU U MPAKTHYCCKOTO MPUIIOKCHUS
XUMHUH, OCO3HAHHA TOr'0, 4YTO JAHHBIC HAYKHW C€CTbhb PE3YIbTAaT MIHUTCIBHBIX Ha6J'IIo,I[eHPII>i,
KPOIIOTJIMBBIX OKCIICPUMCHTAJIbHBIX IIOUCKOB, IIOCTOSHHOTO TpYyJda y‘léHLIX " IPAKTUKOB;

HHTEpCCa M TIIO3HABATCIIbHBIX MOTHBOB B IIOJIYUCHUHW W TOCICAYIOIIEM aHaJIu3¢
I/IH(I)OpMaI_[I/II/I 0 NEpCAOBBIX NOCTUKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XUMHU,



3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBECACHM,

CIIOCOOHOCTH OL€CHMBATb CHUTyallMHd, CBA3AHHBIC C XUMHUUYCCKUMHU ABJIICHHUAMH, U
IIPpUHUMATb OCO3HAHHBIC PCIICHHUA, OPUCHTUPYACH Ha MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U

LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEIACHUEC U IIOCTYIIKH CBOMUX TOBapI/IHICﬁ C HOSI/IIII/Iﬁ
HPAaBCTBCHHBIX U IIPABOBBIX HOPM U C ytIéTOM OCO3HaHuA HOCJIGZICTBI/Iﬁ IMMOCTYIIKOB;,

4) popMupoBaHNS KYJIbTYPbI 310POBbI:

MMOHUMAaHMS TIEHHOCTEH 30pOBOrO0 W 0e30macHoro 00pasza KU3HH, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMY q)HSHqCCKOMy H ICUXUYCCKOMY 310POBBIO;

cobmoieHnst TpaBui 0€30MacHOro OOpalleHus] ¢ BEIIeCTBaMH B OBITY, MOBCETHEBHON
YKU3HH, B TPYIOBOU J€ATEIbHOCTH;

MMOHMMAaHMs TIEHHOCTH TMPAaBWI HWHIWBHUAYAIbHOTO ¥ KOJUIGKTHBHOTO O€30I1acCHOTO
MOBEJICHUS B CUTYAILUSAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJEICTBUN W HENPUITHUS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs aJKOroJs,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHUSI:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIENOBATEIbCKOW JIeATEIHLHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M APYTrUX BUIAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTHUBHOC Y4YaCTHC B PCHICHHUM IIPAKTHYCCKHUX 3ajiayd COHH&J’IBHOﬁ
HaIIpaBJICHHOCTHU (B paMKax CBOET'0 Kjiacca, H_IKO.]'IBI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBAXKCHHUS K TPYAY, JIIOAAM TpyAda U pE3yjibTaTaM Tp}II[OBOI‘/‘I ACATCIBbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBI60py HHHHBHﬂyaﬂLHOﬁ TPaCKTOPHUH 06pa30BaHI/I$I,
6ynymel71 HpO(bCCCI/II/I H pcain3aliuu COOCTBEHHBIX KMU3HEHHBIX IJIAHOB C y‘léTOM JINYHOCTHBIX
HHTCPCCOB, CII0coOHOCTEHN K XUMHUHU, HHTCPCCOB U l'IOTpC6HOCTCfI O6H_ICCTBa;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

9KOJIOTHYECKHU 11€TIECO00PA3HOTO OTHOIICHUS K MPUPOJIE KaK UCTOUYHUKY CYIIECTBOBAHHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TTI00ANTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIUSIHUS SKOHOMHUECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLMATBHOM CpeIbl;



OCO3HaHUusA HCO6XOIII/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ XUMUU JI1 pCIICHUS BOIIPOCOB
palluOHAJIBHOI'O NPHUPOAOIIOTIB30BAHUA,

AKTUBHOTO HENPUATUS NCUCTBUM, NPUHOCALIUX BpPEI OKPYXKAIOLIEH MPUPOIHOMN cpene,
YMEHHMS IPOTHO3UPOBATH HEOIAroNpUATHBIE SKOJIOTMYECKUE TOCIEACTBUS IPEAIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJu4Musl Pa3BUTOIO SKOJOTUYECKOIO MBINUICHUS, 3KOJIOIMYECKOM KyJIbTYpBI, OIIBITA
JEATENBbHOCTH DKOJIOTMYECKOM HAIIPaBIECHHOCTH, YMEHHs PYKOBOJACTBOBATbCS HMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHON M COLMAIbHON MpPAKTHUKE, CIIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSITH UJICOJIOTUN XeMOhoouu;

7) HEHHOCTH HAYYHOI'0 IMO3HAHUA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CrHeun(UKH XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (QOpMHUPOBAHUU
palMOHAJIPHOTO  HAYYHOTO  MBILIUIEHUS, CO3JaHUM  LEJOCTHOTO  MpeACTaBleHUus 00
OKPYXarollleM MHpE KakKk O €IWHCTBE NPUPOJABI M YEIOBEKAa, B IO3HAHWW IPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobieM COXpaHeHHUs! IPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU Ui COBPEMEHHOUW NHMBWIM3AlMU: B €€
T'YMaHUCTHYECKOW HAIPaBIEHHOCTH W Ba)KHOW POJIM B CO3JIaHWM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpbl, B PpEUICHHHM TJOOANbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH
MEJUINHBI, 00ECIIeYeHUN YCIOBHUM YCIEUTHOTO TPyJda M SKOJOTMYecKd KOMMOPTHOM KHU3HU
Ka)KJIOro 4wieHa oOIIecTBa;

eCTeCTBeHHO-HaquOﬁ IrpaMOTHOCTH: TIIOHHMaHHsA CYIIHOCTH MCTOJOB IIO3HAHUA,
HCIIOJIB3YEMBIX B €CTCCTBECHHBIX HAaYyKaXx, CIIOCOOHOCTH MCITOJIb30BaTh IOJIy4a€MbIC 3HAHUA JIA
aHaIM3a U OOBACHEHUS SBJICHUI OKpYXarimero Mupa U INpoucxoadiunux B HEM HSMGHGHHﬁ,
YMCHUA NICJIAaTb 000CHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE Hay4YHBbIX q)aKTOB n HMCIOIIHNXCSA
JaHHBIX C HEJIBIO MOJIYYCHUA JOCTOBCPHEIX BEIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIIOJIB30BAaTh XUMHYECKHE 3HAHHUSA AJ1 pCHICHUSA
HpO6HCM B PCAJIBHBIX JKU3HCHHBIX CUTYAlUAX;

HHTCPCCA K IIO3HAHHIO, HCCHCHOB&TGHBCKOﬁ JCATCIBbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/IIO u CaMOO6pa3OBaHI/IIO, K
AKTUBHOMY TIIOJTYYCHUIO HOBBIX 3HAHUM 10 XMMHHM B COOTBETCTBUU C JKU3HCHHBIMU

MOTPeOHOCTAMHU;

UHTEpeca K OCOOCHHOCTAM TpyAa B pa3IMuyHbIX cdepax NpodeccuoHaTbHON
JESITEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yapTaThl OCBOCHHUS INPOrpamMMbl 10 XMMHHM Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYUMBbIE JUIT (OPMHUPOBAHUS MHPOBO33PEHHS OOYUYAIOUIMXCS MEKIUCUUIUIMHAPHBIC
(Mex1npeMeTHbIE) OOIEHAayYHbIE TOHATHUS, OTPAXKAIOLUIUE LEIOCTHOCTh HAYyYHOW KapTHHBI
MHpa M crneuu(uKy MeTo/I0B MO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, HSHEpPrus, SBJIEHHE, MpPOLECC, CHUCTEMa, HAyYHbIM (aKT, NPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TE€OpHs, UCCIEIOBaHUE, HAOJIOJIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U

Jpyrue);

yHUBEpcaJbHble  y4ueOHble  JAelcTBHs  (TMO3HaBaTeIbHbIE,  KOMMYHHUKAaTHBHBIE,
perynaTuBHbIe), oOecrieunBatone  (popmupoBaHue  (QYHKIUOHAIBHOM TI'pPaMOTHOCTH U
COLIMANILHOW KOMIETEHIINH 00y4JaroluXcs;

CIIOCOOHOCTh  OOYYAIOIIMXCSI  KCTOJIb30BaTh  OCBOEHHBIE  MEXKIUCHIUTUIMHAPHBIC,
MHPOBO33PECHUECKHE 3HAHMUS M YHUBEpCaJbHbIE y4deOHBIC JCHCTBUS B TO3HABATEIHLHOU M

COIIMAIBHON MTPAKTHKE.

MeTaHpeHMCTHBIC PE3YJIbTATBl OTPAXAKOT OBJIAACHUC YHHUBCPCAJIbHBIMU yLIC6HBIMI/I
IO3HAaBATCJIIbHBIMU, KOMMYHUKATHBHBIMHA U PCTYIIATUBHBIMU )ICI\/'ICTBI/ISIMI/I.

Ilo3naBaTe/ibHbIE YHHBeEpPCAJIbHbIE YueOHbIe e CTBHS
1) 6a3oBble JJornYecKue AecTBUSI:

CaMOCTOSITENIbHO (POPMYIIUPOBaTh M aKTyaJU3UpOBaTh IMpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPCACIIATL LCIN ACATCIIbHOCTH, 3aaaBasA IIapaMCTpbl W KPUTCPpUU HUX AOOCTHKCHHA,
COOTHOCHTD PE3YJIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMHU LICIISIMU

HCIIOJIb30BAaTh IIpHU OCBOCHHH 3HAHHUI HpI/IéMH JJOT'MYCCKOI'0 MBIINIJIICHHUA: BBIACIATH
XapPaKTCPHBIC IMPHU3HAKH MOHATHUH | yYCTaHaBJIMBATh HX B3aUMOCBA3b, HUCIIOJIb30BATH
COOTBCTCTBYIOIIUC IMOHATHUA JIA 00BICHEHHUS OTACIBHBIX (baKTOB n HBHCHHﬁ;

BBHIOMpATh OCHOBAaHUS W KPUTEPUH MM KIACCU(PHUKAIMU BEUIECTB W XUMHUYECKUX
peaKuuii;

YCTaHABJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YYaCMbIMU SBJICHUSAMU,
CTPOUTL JIOTHUYCCKUC PaACCYXKICHUS (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJor I/II/I),

BBIABJIATE 3daKOHOMEPHOCTU U NPOTUBOPCHUSA B paCCMATPUBACMBIX SABJICHUAX, (I)OpMy.TII/IpOBaTL
BBIBOJbBI U 3aKIIIOUYCHHU A



MIPUMEHSTH B MPOIIECCE MTO3HAHUS UCIOJIb3YEMbIE B XMMHUHM CUMBOJMYECKHUE (3HAKOBBIE)
MOJIeNH, TPeoOpa3OBBIBATE MOJENbHbIC MPEJACTABICHUS — XUMHYECKHHA 3HAK (CHMBOM)
3IIEMEHTa, XUMHUYecKast (JopMysa, ypaBHEHHUE XUMUYECKON PEaKIMK — MPU PELICHUN Y4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a]a4, IPUMEHATh HA3BaHHbBIC MOJCIIbHBIC IIPEICTABICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCI€EN0BaTENbCKUE € CTBHS:
BJIAICTh OCHOBAMH MCTOA0OB HAYYHOTO MMO3HAHHA BCIICCTB U XUMHNYCCKUX peaKHHfI;

dbopmynupoBaTh ILEMW W 3aJa4d  HUCCIICIOBAHMS, WCIOJIB30BAaTh IIOCTaBJIEHHBIE U
CaMOCTOSITENIFHO CHOPMYIMPOBAHHBIE BOTIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUMH;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U TPOBENCHUS YYEHUUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOII0aTh 32 X0JI0M IpoIiecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopmynupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBaHMS, COCTABISATH 0OOCHOBAHHBIM OTYET O MPOJIEITaHHOMN
pabore;

MpUOOpPETaTh OMNBIT YYEHHUUECKON MCCIEeI0BATENbCKOM U IMPOEKTHOM JIeATENbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TMOMCKY METOJIOB pELIeHUS
MMPAKTHUYECKHX 33/1a4, IPUMEHEHHUIO Pa3JINYHbIX METOI0B ITO3HAHUS.

3) pabora ¢ undopmanmeii:

OpUEHTHPOBAThCS B PA3IMYHBIX HCTOYHHKAX HWHPopManuu (HAy4HO-TOMYJspHAs
JuTepaTypa XHMHYECKOTO COJEp)KaHus, CIIpaBOYHbIe IMocoOus, pecypchl IHTepHeTa),
aHAJIM3UPOBaTh HHMOPMALIMIO Pa3IUYHBIX BHUJIOB U (OpPM TpPEACTABICHUSA, KPUTHYECKU

OILICHUBATH €€ JOCTOBCPHOCTH U HCIIPOTUBOPCUYUBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHITh PA3IUYHbIE METOAbl MPH TMOHCKE U OTOOpe
uHpopMaluy, HeOOXOAUMOM /ISl BBIMIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

HpI/IO6peTaTB OIIBIT MCIIOJIB30BaHUA I/IH(I)OpMaHI/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH U
PA3JIMYHBIX ITIOMCKOBLIX CHUCTCM,

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO ()OPMY IPEICTaBICHHS HH(GOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BAaTh HAYUYHBIM $3bIK B KadecTBE CpeAcTBa NHpH paboTe ¢ XUMHYECKOH
nHpopmaluen: TPUMEHATh MEXIpeAMeTHbIe ((pU3nYecKue M MaTeMaTHYecKue) 3HaKu U

CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTHU.

KoMMmyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIE JeHCTBHUA:



3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00OCYKIaeMOM TEMBI B XO/I€ TUAJIOTA U/UITH JTUCKYCCHUH,
BBICKa3bIBaTh UJCH, q)OpMy.HI/IpOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUA
MPEVI0KEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTAUEH PE3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKaMU IPHU BBINOJHEHUN XUMHYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4yaeMbIX BEILECTB,
peanu3any yueOHOTO MpPOeKTa, W (OPMYIHUPOBATH BHIBOJBI MO pE3yjibTaTaM MPOBENEHHBIX
WCCIICIOBAaHUI ITyTEM COTJIACOBAHUS TO3UIIMIA B X0€ 00CYXACHUS 1 0OMEHA MHEHUSIMH.

PerJIHTI/IBHbIe YHUBEPCAJIBHBLIC y‘-leﬁl—ll)le JeHCTBHUA:

CaMOCTOSITENIBHO TJIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIbHYIO JESTEIbHOCTD,
onpezenss e€ 1eNd U 3a/1a4, KOHTPOJMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBAThH
IpeiaraéMblil anropuT™ JEHCTBUIl MPHU BBIMOJIHEHUN y4eOHBIX U UCCIIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosiee 3pPEKTUBHBIN cIOCO0 UX PELIeHUs ¢ YIETOM MOJYyYEHHsI HOBBIX 3HAHUN O
BEIECTBAX U XUMHUYECKUX PEAKIUX;

OCYIIECTBIATH CAMOKOHTPOJIb JEATEILHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOLIEHKH.
IHPEIMETHBIE PE3YJ/IbTATbBI

[IpenMeTHbie pe3yabTaThl OCBOEHUS MPOrpamMMbl 0 XUMUU Ha Yri1yOJI€HHOM YpOBHE Ha
YPOBHE CpeaHEro o0mero oOopa3oBaHus BKIIOYAOT CrieUPUIECKUE ISl y4eOHOTO IpeaMeTra
«XUMUS» HAaydHbIC 3HAHWS, YMCHHS M CIOCOOBI JACHCTBHI MO OCBOCHHIO, HHTEPIIPETAIINH H
peoOpa30BaHUIO 3HAHUH, BUIIBI IETEITLHOCTH 110 TIOJYYCHUIO HOBOTO 3HAHUSI U IPUMEHEHUIO
3HaHUH B PA3IUYHBIX YYEOHBIX CHUTYyallUsiX, a TAKKE B PEAbHBIX XKU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C XMMHEH. B mporpaMme 1mo XWMHUU MPEIMETHBIE PE3YNbTaThl MPEACTABICHBI 110
roJlaM U3y4eHHsL.

10 KVIACC
IIpenMeTHBIE pe3yapTaThl OCBOCHMS Kypca «OpraHudeckas XMMHUs OTPaXaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUN: O MeCTe U 3HAYCHUHM OPraHWYecKol XUMHUU B
CUCTEME ECTECTBEHHBIX HayK U €€ poJIiM B 00eCIeYeHUN YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA
B pEUICHUH MPOOJIEeM SKOJIOTHYECKON, SHEPreTHUEeCKON U MUILEBOI OE30MacHOCTH, B Pa3BUTUU
MEIHIMHBI, CO3JaHUM HOBBIX MaTEpUANOB, HOBBIX HCTOYHUKOB JHEPIUU, B OOecCIeueHUH
paIoOHaIBLHOTO MTPUPOIOTIOIL30BaHUS, B (OPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YeloBeKa, a TaKXkKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM cpee;

BJIQJICHUE CHCTEMON XMMHYECKMX 3HAHUM, KOTOpass BKJIOYAECT: OCHOBOIOJArarolne
HOHSTUS — XMMHYECKUI DJIEMEHT, aTtoM, SIIpO M AJIEKTPOHHAas o0oyouka aroma, s-, p-, d-
aTOMHBIE OpPOUTAJIN, OCHOBHOE U BO30YXJAEHHOE COCTOSHUS aToMma, TMOpUAM3alUs aTOMHBIX
opbutanel, MOH, MOJIEKYyJa, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBLHOCTh, CTENEHb OKHCICHMS,
XUMUYECKas CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YIJIEpOJHBIA CKEJeT,
(GyHKUMOHATBHAS TpyINa, paguKall, CTPYKTypHbIe (GopMyibl (pa3BEPHYTbIE, COKpalEHHBIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHasi M IPOCTPAaHCTBEHHAs (reoMeTpHuecKasi, ONTHYECcKas),
M30MEpPBI, TOMOJIOTMUECKUN psAZl, TOMOJIOTH, YIJI€BOJOPOABI, KHCIOPOA- U a30TCOAEpIKAIlNe



OpPraHUYECKUE COCIUHEHHS, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHbBIC
COCIMHEHUS; TEOpUHU, 3aKOHbI (nmepuoauyeckuid 3axkoH . M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemectB A. M. ByriepoBa, 3akoH coXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHUsT M TMPEBPALICHUS SHEPIUM NPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUHU, MUPOBO33PEHUYCCKUE 3HAHUS, JIKAI[UE B OCHOBE MOHUMAaHUS
NPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBIICHUM; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX pEaKIHi, TEePMOJMHAMUYECKUX U KHUHETHYECKHMX 3aKOHOMEPHOCTSAX HUX
MPOTEKaHUs, O B3AaUMHOM BJIMSIHUM aTOMOB M T'PYIIl aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U
Me3oMepHbIH A ¢ekTh, opueHTaHTH | 1 II pona); pakTomornueckne CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U O€30MacHOM HCIOJIb30BAaHUU BAXKHEHUIIUX OPraHMYECKHX BEIIECTB B
OBITY M TPAKTUYECKON JCATEIHHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, IEpepabOTKH HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHUW:  BBISIBISITH ~ XapakTepHble  NPU3HAKU  IOHSATHM,
YCTaHABJIMBATb UX B3aUMOCBA3b, HCIIOJIb30BATH COOTBCTCTBYIOIIUC ITOHATHUA IIPU OIMMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCMHEHUN;

c(OpMUPOBAHHOCTh YMEHHI:

HCMOJIb30BATh ~ XUMHUYECKYID CHUMBOJIMKY JUISI COCTAaBJIEHUS  MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYT OpraHUYECKUX BEIIECTB;

COCTaBJISITh yPABHCHHUS] XMMHYECKHMX PEaKIMid ¥  pPacKpbiBaTb WX  CYIIHOCTH:
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUN IOCPEICTBOM COCTaBJICHHUS 3JIEKTPOHHOTO
OanmaHca ATHX peaklMid, peakuuii HMOHHOTO OOMEHa MyTEM COCTaBJICHMSI HX IMOJHBIX H
COKpAIIEHHBIX HOHHBIX YPABHEHHUI;

HU3roTaBJIMBATh MOJACIIM MOJICKYJI OPraHMYCCKHUX BCHICCTB I WUIIOCTPpAllMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHU A,

chOopMUPOBAHHOCTh YMEHHUI: YCTaHABIIMBATh MIPUHA/IICKHOCTD M3YyUYEHHBIX
OpraHMYECKUX BELIECTB IO HX COCTAaBy U CTPOCHUIO K OMpENeN€HHOMY Kiaccy/Tpyrie
COCIMHCHUH, 1aBaTh MM  Ha3BaHMs 10  cucrematudeckoii  HomeHkiarype (IUPAC)
U IPUBOJUTH TPUBUAJIbHBIE HAa3BaHUS [UISI OTACIBHBIX MPEJICTaBUTENICd OpraHUYeCKUX
BELIECTB (ITHJICH, AalleTUJICH, TOJYOJ, TJHMIEPUH, STHIICHIVIUKOJb, (DEeHOoJ, (opMasbleru,
aleTanbpJeru]], aleToH, MypaBbHHAas KUCJIOTa, YKCYCHas KUCJIOTa, CTEapUHOBAs, OJIEMHOBas,
MaIbMUTHHOBAs KUCJIOTHI, MNIUIIMH, allaHUH, MallbT03a, (PPYKTO3a, AaHUIIMH, TUBUHUII, U30TIPEH,
XJIOPOIIPEH, CTHPOJI U APYTHUE);

C(bOpMI/IpOBaHHOCTB YMCHHA ONIPCACIIATE BUIA XUMHUYECKOM CBSI3U B OPraHu4CCKUux
COCIUHCHHUAX (KOB&HCHTH&H H MOHHAas CBA3b, 6- U M-CBA3b, BOAOPOAHAA CBHSL);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTh TMOJO0KEHUS TEOPUU CTPOSHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa ist 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTepu3oBaTb COCTaB, CTPOCHHUC, (1)I/I3I/I‘IGCKI/IC u
XHMHUYECKHE CBOMCTBA THUIIHMYHBIX HpCZ[CTaBHTeHeﬁ Ppa3IMYHBIX KJIACCOB OPraHUYCCKUX
BCIICCTB: QAJIKAHOB, M[HUKIIOAJIKAHOB, AaJIKCHOB, QJIKaJJUCHOB, QaJKHWHHOB, apOMaTHUYCCKUX
YrjiieBOAOpOA0B, CIIUPTOB, AJIbACTUIAOB, KCTOHOB, Kap6OHOBLIX KHCJIOT, IIPOCTBIX U CJIOXKHBIX



3(pHpOB, KUPOB, HUTPOCOCTUHEHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIiIeBO10B (MOHO-, IU-
U II0JINCAXapHUI0B), WILIIOCTPUPOBATh TIEHETUYECKYIO CBA3b MEXAY HHMMHM YPaBHEHUSIMHU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUNA C UCIIOJIb30BAaHHEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHUS MOJTBEPKIaTh HA KOHKPETHBIX IPHUMEpax XapakTep
3aBUCHUMOCTH PEAaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUN OT KPaTHOCTU M THIA
KOBAJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

C(OPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOYHUKH YTIICBOJOPOJHOTO CHIPHS
(aedTh, TIPUPOAHBIA Ta3, yroib), CIOCOOBI €ro NepepadOTKM U MPAKTUYECKOE MPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTH BIAJICHUS] CUCTEMOW 3HAHMA O €CTECTBEHHO-HAayYHBIX METOJ/ax
MO3HAHUS — HaONIOJIEHUU, W3MEpPEHUH, MOJEIUPOBAHUM, OKCIEPUMEHTE (peaJlbHOM U
MBICJIEGHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

chOpMUPOBAHHOCTh  YMEHUS  NPHUMEHSITH OCHOBHBIE  OIEpAllMd  MBICITUTEIBHON
NESTETPHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHWE, 000OIIEeHHE, CHUCTEeMaTH3allhi0, BBISBICHUE
MIPUIMHHO-CIICJICTBEHHBIX CBSI3€H — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKIINA;

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH B3aUMOCBS3b XUMHUECKUX 3HAHUN C MOHATHIMU
U TPEACTABICHUSMHU JPYIHX €CTECTBEHHO-HAYYHBIX TNpPEIMETOB s 0oJjiee OCO3HAHHOTO
MMOHUMAaHMSI CYIIIHOCTH MaTepUaJbHOIO €IMHCTBA MHUpA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHu4ecKON XUMHHU Ui OOBSICHEHUS M IPOTHO3UPOBAHMS SIBJICHUH, UMEIOIIHUX €CTECTBEHHO-

Hay4YHYIO IPUPOLY;

cOpPMUPOBAHHOCTh YMEHMIA: MPOBOJUTL pacu€Thl IO XUMHYECKUM (dopMyaaM H
YpaBHEHUSAM XHMHUYECKUX PEAKIHI ¢ HCMOIb30BaHUEM (U3UYECKUX BEIMUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIUYECTBEHHOU CTOPOHBI:
pacuéThl M0 HAXOXKJICHUIO XUMUYECKOW (POpMyIIbl BEIIeCTBA MO U3BECTHBIM MaCCOBBIM JOJISIM
XUMHYECKUX JIEMEHTOB, IIPOYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATh U OLIEHUBAThH C MO3ULIUN
9KOJIOTMYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM W IMPOU3BOJICTBEHHOW NEATEIbHOCTU
YelloBEKa, CBSI3aHHOW € MepepaOOTKOW BeIIeCTB, HCIHOJIb30BATh MOJyYCHHbIC 3HAHUS IS
MPUHATHS TPAMOTHBIX PElICHHUN MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX C XUMHUEH;

C(bOpMI/IpOBaHHOCTB YMeHHﬁZ CaMOCTOATCIIbHO IINIAHUPOBATb M IIPOBOAUTH XUMHWYECKUHN
OKCIICPUMCHT (HOJ'Iy‘ICHI/Ie H H3YUYCHHC CBOMCTB OPraHu4YCCKUX BCIICCTB, KAaUCCTBCHHLIC
peakiuu YrijieBOAOPOAOB PA3JIMYHBIX KJIACCOB W KHUCIOPOACOACPIKAIIUX OPraHUYCCKUX
BCHICCTB, PCHICHUC SKCIICPUMCHTAJILHLIX 3a1a4 II0 paCIIO3HABAHHWIO OPIraHUYCCKUX BCI_I_IGCTB) C
CO6J'IIOI[€HI/ICM IIpaBUJI 0e3omacHOro 06paH_[eHI/IH C BCIICCTBAMHU H J'Ia60paT0pHBIM
O60py,[[OBaHI/IeM, q)OpMy.TII/IpOBaTL HCJIb UCCICAOBAHUSA, MPECACTABIIATL B pa3J'IH‘lH01>i (bopMe
PE3YIBbTATHI DKCIICPUMCHTA, aHAJIM3UPOBATH # OUCHUBATD UX JOCTOBCPHOCTD,

c(OPMHUPOBAHHOCTh YMEHHIA:
coOuoaTh MpaBuiia 3KOJOTMYECKH 11eJeco00pa3Horo MnoBeieHust B ObITy U TPYIOBOU

JEATENBbHOCTH B LENSAX COXPAHEHHUs CBOETO 3I0pPOBbs, OKPYXKAIOLIEH INPUPOJHOU Cpeabl U
JOCTHKEHMS €€ YCTOMYMBOTO Pa3BUTHS,



OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JICWCTBUS HA >KUBBIC OPraHU3Mbl ONPENCIEHHBIX
OPraHUYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

AHAJIU3UPOBATH I_ICJICC006pa3HOCTB IMPUMCHCHU A OpPraHn4CCKUX BCIICCTB B
IMPOMBIIIJIICHHOCTHU U B 6I)ITy C TOYKH 3PpCHUSA COOTHOLICHUA PUCK-TIOJIb3a,

c(OPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIIATh IICJICHANIPABICHHBI TIOUCK XHMHYECKOMN
nH(QOpPMAUK B PA3IUYHBIX UCTOYHHWKAX (Hay4Has W ydeOHO-HAy4dHas JUTEparypa, CpPeIcTBa
MaccoBoi wuH(opMmaru, VHTEpHET W Apyrue), KPUTHUYSCKU aHATU3UPOBATH XMMHYCCKYIO
nH(popMaIHnIo, IepepadaThiBaTh €€ W UCIOJE30BATh B COOTBETCTBUH C MOCTABICHHOW y4eOHOM
3a/1a4uen.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOEHUs Kypca «OOmass M HeopraHuuyeckas XUMUS»
OTpaXKaroT:

chOpPMUPOBAHHOCTh ~ MPEACTABIEHUH: O  MaTepUHaJlbHOM  €IWHCTBE  MHpa,
3aKOHOMEPHOCTSX U TO3HABA€MOCTU SIBIICHHM MPUPOABI, O MECTe M 3HAUYEHUU XUMUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ pOJM B 00ECleYeHHH YCTOMUMBOIO Pa3BUTHS, B PELICHUH
po0JIeM 3KOJIOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 0€30MacHOCTH, B Pa3BUTUN METUIINHBI,
CO3JaHUH HOBBIX MaTE€pHaJlOB, HOBBIX MCTOYHHKOB SHEPIHH, B 0OECHEUYEHUU pPAlOHAIBLHOIO
MIPUPO/IOIOJIL30BaHUS, B (OPMUPOBAHUN MHUPOBO33PEHHUS U OOIIEH KyJIbTyphl 4elOBEKa, a
TaK)Ke IKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbBIO U PUPOJHOMN CPEIE;

BIIaJICHUE CHCTEMOM XHWMHYECKHX 3HAHHWHA, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolne
MOHATHS — XUMHYECKUH JIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAs 000J10YKa aToMa,
S-, p-, d-aTomMHBIE OpOMTAIM, OCHOBHOC M BO30YXXJAEHHOE COCTOSIHHMSI aToMa, THMOpHAM3aIus
aTOMHBIX OpOWTaJIel, HWOH, MOJIEKYJIa, BaJIEHTHOCTB, JJIEKTPOOTPHUIATEIIBHOCTD, CTEICHB
OKHCJICHUs, XUMHUYECKas CBs3b (KOBaJCHTHAs, HWOHHAs, METAJUIMYECcKas, BOJOPOIHAs),
KpUCTAJUTMYECKash penéTka, XMMHUUECKash Peakiysi, PacTBOP, AJIEKTPOJUTHI, HEAICKTPOIHUTHI,
ANIEKTPOJIUTUYECKAs JUCCOLMANMS, CTENeHb JUCCONMAIMK, BOJOPOJHBIM TOKa3aTelb,
OKUCIIUTEIb, BOCCTAaHOBHTENb, TEIUIOBOH A(P(EKT XUMHUECKOW peakIHuH, CKOPOCTh
XUMUYECKONW  pEaKIuy, XHMHYECKOE€  paBHOBECHE; TEOPHMM W  3aKOHBI  (Teopus
AJIEKTPOJUTUYECKON  Auccouuanuu, nepuoandeckuid 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHHUs MAacChl BEIECTB, 3aKOH COXPAHEHHUs W IMPEBPAIICHUS dHEPTUU MPU XUMHYECCKHX
peakiusx, 3aKOH I[IOCTOSHCTBA COCTaBa  BEIIECTB, 3aKOH JEHCTBYIOIIHUX  MAacc),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XMMHH, MHUPOBO33PCHUYECKHE 3HAHMS, JICKAIlUe B
OCHOBE TOHMMAHHS TPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH; COBPEMEHHBIC
MpPEJCTaBJICHUs] O CTPOCHMU  BEIIeCTBA HA  ATOMHOM, HOHHO-MOJIEKYJISIPHOM  H
HAJMOJIEKYJISIPHOM ypPOBHSX; TMPEJICTaBICHHS O MeEXaHU3Max XHMHUYECKHUX peakiui,
TEPMOIUHAMUYECKUX
Y KUHETHUYECKHUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUs, O XUMUYECKOM PaBHOBECUH, PACTBOpaAX U
JMCTIEPCHBIX CUCTeMax; (DaKTOJOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJNYyYECHUH U
0€30MacHOM HCTOJIb30BAaHUU BAKHEHUIITUX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH
JeSITENFHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO TIPOU3BOICTBA,

C(I)OpMI/IpOBaHHOCTB yMeHHfII BBISBJIATH XapaKTCPHBIC IMPU3HAKH
HOHHTHﬁ, YCTaHaBJIMBATh UX B3aWMMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIIUC TIOHATUA IIPU
OMMHNCaHUH HCOPraHNYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ;



c(OPMHUPOBAHHOCTh YMEHUS HCIIOJIb30BAaTh XUMHUUYECKYI0 CHMBOJHUKY JUISI COCTABICHUS
dbopMysT BEHIECTB M ypaBHEHUN XUMUYECKUX PEAKIMH, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OTICIBHBIX BEIIECTB;

COPMHUPOBAHHOCTh ~ YMEHHS ONPEACTATh BAJCHTHOCTh M CTENECHb  OKHCJICHUS
XUMHMUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJ XUMHYECKOH CBsI3UM (KOBaJE€HTHas, HOHHaf,
MeTaJJIn4yecKasi, BOJOPO/IHAs), TUIl KPUCTAJUIMUECKOMN PEIETKH KOHKPETHOTO BEILIECTBA;

Cc(OPMHUPOBAHHOCTh YMEHHS OOBSACHATh 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT BHUA
XMMUYECKOH CBSI3U M THUIA KPUCTAIUTMYECKOW PErEéTKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIH
MEXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUH: KIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HUX
COCTaBY, XUMHUUYECKUE PEaKIUU IO PAa3IMYHBIM MpU3HAKaM (YHUCIY U COCTaBY pearupyromnx
BEIIECTB, TEIIOBOMY J(Q(EKTy peakUuu, H3MEHEHHUIO CTENEHEH OKHCIIEHUS AJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa U JApPYrue); CaMOCTOSTEIbHO BHIOMpPATh OCHOBAHUS U
KpUTEPUHU JUI KJIacCU(UKALUN N3y4aeMbIX BELIECTB U XUMUYECKUX PEaKIINii;

cOpMUPOBAHHOCTh ~ YMEHHUS PacKpblBaTh  CMBICI  Iepuoauyeckoro 3akoHa [l
W. MenneneeBa M JEMOHCTPUPOBaTh €ro CHUCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO U
MIPOTrHOCTUYECKYIO (PYHKINU;

c(hOopMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX  DJIEMEHTOB  IEPBOTO—4YETBEPTOrOo  mepuoAoB  [lepuogudeckol  CHUCTEMBI
J.1. MenpaeneeBa, UCIONb3ysd TOHATUS <«OQHEPIETHYECKUE YPOBHU», <«IHEPIETHUYCCKUE
MOyPOBHM», «S-, P-, O-aTOMHBIE OPOHTAIH», «OCHOBHOE M BO30YXKIEHHOE SHEPreTUYECKHE
COCTOSIHHSI aTOMay; OOBSCHITh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX DJIEMECHTOB
U WX COeIMHEeHuM mo mepuogam M rpymnmam llepumommueckoin cucremnl JI. WM. MeHneneena,
BAJICHTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI X DJIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh  YMEHHIl: XapakTepu3oBaTh (ONMHUCHIBATH) OOLIUME XUMHUYECKHE
CBOMCTBA BEILECTB Pa3IUYHBIX KJIACCOB, MOATBEPXKAATh CYyIIECTBOBAaHNE M€HETUUYECKOM CBS3U
MEXJY HEOpPraHM4YeCKMMH BEIIeCTBAMU C IIOMOIIbI0 YpaBHEHHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKLIUi;

C(OPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CYITHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii OCPEJCTBOM COCTaBJICHHUS JIEKTPOHHOTO OajaHCca dTHX PEaKIMid; peaKuil HOHHOTO
oOMeHa TyTEM COCTaBJICHUS HMX TOJHBIX W COKPAIIEHHBIX WMOHHBIX YPaBHEHH;, peakKiuit
THJIPOJIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha NpUMEpE THUIPOKCOKOMIUIEKCOB IMHKA H
ATFOMUHHS);

C(l)OpMI/IpOBaHHOCTB YMCHUA OOBACHATH 3aKOHOMCPHOCTH IIPOTCKAHUA XHUMHYCCKHUX
peaKHI/Iﬁ C y‘IéTOM HUX OSHECPICTUUCCKUX XAPAKTCPUCTHUK, XAPAKTCP H3MCHCHUA CKOPOCTH
XHMHYECKOH pCakiun B 3aBUCUMOCTH OT PA3JIMIHBIX (I)aKTOpOB, a TaK¥KC XapaKTEep CMCUICHUA
XUMHUYCCKOTO paBHOBECHUA TTIOA BIIMAHUCM BHCIIHUX BO3JEUCTBUIM (HpI/IHLII/IH Jle H_IaTeJ'IBe);

C(I)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPU30BATb XUMHUUCCKUEC PECAKIIHUU, JICIKAIIUC B OCHOBC
MMPOMBIINIJICHHOTO IOJYUCHUA CCpHOI\/’I KHUCJIOTbI, aMMHaAKa, O6H_II/IC HAay4YHBIC MPUHIHIIBI
XUMHUYCCKHUX IIPOU3BOACTB, I_ICJ'ICCOO6paBHOCTL NPpUMCHCHUA HCOPraHUYCCKHUX BCIICCTB B
MMPOMBIIIJIICHHOCTHU U B 6BITy C TOYKHU 3pCHUSA COOTHOLICHUA PUCK-TIOJIb3a,



c(OPMHUPOBAHHOCTD BIAJICHUS CHCTEMOH 3HAaHMKA O METOJaX HAay4yHOrO IO3HAHUSA
SBJICHUH TPUPOABI — HAOIIOACHUE, U3MEPEHUE, MOJICIIMPOBAHHE, SKCIICPUMEHT (peaslbHBIA H
MBICJIEHHBII), UCHOJB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS INPUMEHATH 3TH 3HAHUS IPU
HKCIIEPUMEHTAIBHOM HCCIICIOBAaHUH BEIIECTB M s OOBSICHEHUS XHUMHYECKHX SIBIICHHIA,
MMEIOIIMX MECTO B IPUPOJE, NMPAKTUYECKOW IEATENBHOCTH YEJIOBEKa U B IIOBCEIHEBHOU
KU3HU;

c(OPMHUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBS3b XMMHUYECKUX 3HAHUIN C TOHATHSIMU
W TPEICTABICHHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIAMETOB s 0ojee OCO3HAaHHOTO
ITIOHMMAaHHsI MAaTEPHUAIIBHOTO €ANHCTBA MUPA;

C(OPMHUPOBAHHOCTh  YMEHUS MPOBOJUTH PACUYETHl: C HCHOJIH30BAaHUEM  TOHSTHIA
«MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHLIEHTPALIMsD»; Macchl BEIIECTBa WU
o0béMa raza N0 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM OOBEMY OJHOTO U3
YYacTBYIOIIMX B pPEaKLMU BEIIECTB; TEIJIOBOro 3(PQeKkTa peakluu; 3HAYEHHUs] BOJOPOJHOTO
MOKa3aTesasl pacTBOPOB KHUCJIOT M LIEJOYEW C HM3BECTHOW CTENEHBIO AUCCOIMAIMM; MacChl
(0oO6BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CITH OJTHO U3 UCXOJAHBIX BEIECTB JIaHO B
BUJE PacTBOpa C OMNPENETEHHOW MaCcCOBOM J0JIEM PAacTBOPEHHOrO BEIIECTBA WJM JAHO B
n30bITKE (MMEEeT IPUMECH ); 10JIM BbIXO/1a MPOIYKTA peakuu; 0ObEMHBIX OTHOLIEHUH ra3oB;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSITEIPHO TIAHUPOBATh U MPOBOJIUTH XUMHUECKHUI
OKCIIEPUMEHT (MIPOBEACHUE pEeaKIMii HOHHOTO OOMEHa, MOATBEP)KICHHE KadeCTBEHHOTO
cocTaBa HEOPTaHWYECKHX BEIECTB, ONpEACTICHHE CPEIbl PAacTBOPOB BEHIECTB C MOMOIIBIO
WH/INKATOPOB, M3YYCHUE BIHSHHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIHH,
peleHre SKCIepUMEHTAIBHBIX 33124 1o TeMaM «MeTtamisy 1 «HeMeTtaiibl») ¢ coOmoieHrneM
nmpaBusl  0€30MacHOTO OOpalieHus ¢ BelmecTBaMUu M JabopaTOpHBIM  000pYIOBaHUEM,
(dbopMynHpoOBaTh e WCCICNOBAHMS, NPEACTABISATH B PAa3IMYHON (opMe pe3yrbTaThl
AKCTIEPUMEHTA, aHAJTH3UPOBAThH M OIICHUBAThH UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUI: COOMIOATh MPaBUIIaA MOJIb30BAHUS XUMUYECKON MOCYI0M U
1abopaTopHBIM 000PYAOBaHUEM, OOpAIICHHS C BELIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU
[0 BBIMOJIHEHHUIO JIAOOPATOPHBIX XHWMUYECKUX OIBITOB, SKOJOTMYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH JIESATENBHOCTH B LENSIX COXPAaHEHHsS] CBOETO 30pPOBbS,
OKpY’Karolen MPUPOAHON Cpelibl u JOCTHKEHUS e YCTOMYHUBOIO
pa3BUTHS, OCO3HABATH OMACHOCTh ~ TOKCHYECKOrOo  JCWCTBHS HA  JKUBbIE  OpPraHHU3MBI
onpeeNéHHBIX HEOPTaHNYECKUX BEUIECTB, MOHUMast cMbIci nokazaresns [1JIK;

c(OpMUPOBAHHOCTh YMEHHUIA: OCYILECTBISAThH LI€JICHAMPABICHHBIA MOUCK XUMUYECKOU
nH(pOpMallUK B PA3TUYHBIX UCTOYHUKAX (HaydHas M y4yeOHO-HAy4yHas JTUTepaTypa, CpeicTBa
MaccoBoil uH(popmaiuu, MHTepHeT W [pyrue), KpUTUYECKH aHAIM3UPOBATH XUMHYECKYIO

uHpopmalnio, nepepadaThiBaTh €€ U UCIOJIF30BATh B COOTBETCTBUH C IMOCTABJICHHON yuyeOHOU
3a/1avuen.

COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHNYECKAS XUMUA



Teopeanecm{e OCHOBBI opra}mqeclcoﬁ XUMHHU.

[Ipenmer © 3Ha4YeHHWE OPraHUYECKOW XHMMHH, NPEACTAaBICHHE O MHOroo0pasuu
OPraHU4eCKUX COCTMHEHUU.

DJEeKTPOHHOE CTPOCHHWE aToMa YIJepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHHSL.
BanenTHble BO3MOKHOCTH aToMa yriiepojia. XuMUUecKas CBSI3b B OPraHU4ECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuy aTOMHbIX opOuTaineil yriepoaa. MexaHn3mbl 00pa30BaHNs KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M IOHOPHO-AaKIENTOPHBIH). THITBI TepeKpbIBaHUS aTOMHBIX OpOUTANEH, G- U
n-cBsizu. OnuHapHasi, 1BOMHas W TpoiHas cBs3b. CrnocoObl pa3pbiBa CBA3€M B MOJIEKYJax
opranuyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopus cTpoenus oprannueckux coeauHeHud A.M. bymiepoBa W COBpeMEHHbIE
MPEJCTaBICHUsI O CTPYKType MOJIEeKyd. 3HadeHHe TEOpPUM CTPOEHUS OpPraHUYecKHUX
coenuHeHul. MoJiekynsipHble U CTPYKTYypHbIE popMyibl. CTpYKTypHbIE (POPMYIIBI pa3IUnYHBIX
BHUJIOB: pa3BEpHyTas, COKpall€HHas, ckeneTHasd. M3omepus. Buuael n3oMmepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. OJJEKTpOHHbIE 3(P(PEeKTsl B MOJEKylIaX OpPraHMYECKUX COEIUHEHUMN
(MHIYKTUBHBIN U Me30MEpHBIN d3PPEKTHI).

[IpencraBnenne o  kjaccuuKalMM  opraHuyeckux  BemiectB.  llonatue o
¢byHkuoHanpHOM  rpynme. ['omonorus. ['omonormueckue psanel.  Cucremarudeckas
HoMeHKnatypa oprannyeckux coeauHeHuil (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
MIPEACTABUTENEH.

OcobenHoctn W kimaccudukamus  opraHudeckux  peakmuii.  OKUCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

9KCH€[2HM6HT3J'IBHI)I€ MCTOABI M3YYCHHUA BCIICCTB U HUX H[!GB[)&![!CHHﬁZ O3HAaKOMIJICHHE C
O6pa3HaMI/I OpraHN4YCCKUX BCIICCTB M MAaTCpUalaMM Ha UX OCHOBC, OIIBITHI IO IIPEBpalICHUIO

OpraHMYeCKUX BEUIECTB MpH HarpeBaHuM (IUIaBJeHHE, OOYrJiuMBaHHE U TOpPEHHUE),
KOHCTPYHPOBaHUE MO/JIEJIeN MOJIEKYJl OpTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['oMosiornyeckuil psii ankaHoB, oouias Gopmysia, HOMEHKIATypa U U30MepHsl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIN aJKaHOB, SP3-THOPUAM3AINS aTOMHBIX
opOuTanei yriepoa, 6-cBsi3b. Du3nuecKkrue CBOMCTBA aJIKaHOB.

XHUMHUYECKHE CBOMCTBA AJIKAHOB: pe€aKuuun 3aMCIICHUS, U3OMCpPU3ALNN, JCTUAPUPOBAHUA,
OUKIIM3alWuy, IIHUPOJn3a, KPCKUHIA, T'OPCHHA. Hpez(craBneHI/Ie O MCXaHu3MeE peaKHI/Iﬁ
PaIdUuKAJIbHOI'O 3aMCIICHUA.

Haxoxnenue B mpupoae. CriocoOb! MOMydeHUsS M TPUMEHEHUE aJKaHOB.
Huknoankanel. O6mas Gopmyna, HoMeHKIaTypa u uzomepus. OcOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOUCTB MajblX (LMKJIONPONAH, IHUKIOO0yTaH) M OOBIYHBIX (LMKIOMEHTaH,

I_[I/IKJ'IOFCKCaH) OUKJIOAJIKaHOB. CnocoOb1 MOJIYYCHHA U NPUMCHCHUC IUKIIOAJIKAHOB.

Ankenbl. ['oMonoruueckuii psij ajakeHoB, o0mas Gopmyiia, HOMEHKIATYpa. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNl AJIKEHOB, SP’-THOpPHIU3AIUs aTOMHBIX OpOHMTasei



yriaepoaa, o- M m-cBA3U. CTpyKTypHas U TreoMeTpudeckass (I[MC-TpaHC-) H30MEpPHUSL.
®u3nyeckue CBOMCTBA AJIKEHOB. XHMHUYECKHE CBOMCTBA: PEAKUUU IPUCOCIAUHEHUS,
3aMElICHUs B (-TIOJIOKEHHWE IIPU JBOMHOM CBS3U, IOJMMEpU3alMu M okucieHus. [IpasBuio
MapkoBHukoBa. KauecTBeHHbIE peakuMM Ha [JBOMHYIO CBsA3b. CHOCOOBI MONy4eHUS U
IIPUMEHEHHE AJIKEHOB.

AnKaJIueHBl. Knaccudukarms JIKaJNECHOB (conpspk€HHBIE,
M30JIMPOBAHHBIC, KyMYauposannvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX
CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanust conpsKEHHBIX
nueHoB. CriocoObl MoJIy4yeHUsl U IPUMEHEHUE aJIKa/IuEHOB.

Anxusbl. ['OMONIOTHYECKUH psii aJIKUHOB, 00IIast GopMylia, HOMEHKIIATypa U U30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIl aJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriaepojga. duU3MUYECKHE CBOMCTBA AIKMHOB. XUMHYECKHE CBOMCTBA: pEaKIMU
MPUCOEIUHEHMS, AMMEPU3ALIMU U TPUMEpU3alnuu, okuciaeHus. KucioTHele cBOMCTBA aJKHUHOB,
MMEIOIIUX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE peakIMy Ha TPOWHYIO CBs3b. CHOCOOBI
MOJIy4Y€HUs U IPUMEHEHUE AJIKHOB.

ApoMaruyeckue yrieBoJoponbl (apeHsl). l'omonormdeckuit psja  apeHoB, oOmas
dbopmMyna, HOMEHKJIATypa U H30Mepusa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbl OeH3oJia. Du3nmdeckrne CBOMCTBA apeHOB. XMMHYECKHE CBOWCTBA OEH30Ja W €ro
TOMOJIOTOB: PEAKIMM 3aMelleHUus] B OEH30JIbHOM KOJIbIIE W YIJIEBOJOPOJHOM pajuKale,
peakuuu  MPUCOEOUHEHMs, OKHCIIeHHe roMosioroB  Oenzona. IlpeacraBmenue 00
OpUEHTHUPYIOIIEM NCHCTBUU 3aMecTUTENel B OEH30JbHOM KOJbIE Ha MPUMEpE alKUIbHBIX
paauKanoB, KapOOKCHIIBHOM, TMIPOKCHIIbHOM, aMHUHO- M HUTPOTPYIIIbI, aTOMOB TajOT€HOB.
Oco0eHHOCTH XUMHYECKUX CBOMCTB ctuposta. [lomumepusanus cruposia. CriocoObl MOTydeHHs
Y IPUMEHEHHE apOMaTHYECKUX YTIIEBOIOPOJIOB.

[Ipuponnsrii ra3. [lonyraeie HedTsHBIE Ta3el. Hedth 1 €€ mpoucxoxaeHue. KameHHbIN
yroJib M MPOIYKTHI €ro mnepepadotku. CrocoObl mepepaboTku He(TH: MeperoHka, KPEKUHT
(TepMHUYeCKUH, KaTamuTuueckuii), pudopmunr, mupoau3. [IpoaykTel nepepaboTku HedTH, UX
MIPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

I'enetnueckas cBI3b MCXKAY pa3IMYHbBIMU KJIaCCaMU YI'JIEBOJOPOJ0B.

DJNEeKTPOHHOE CTPOEHHUE TaJOrCHIPOM3BOAHBIX YIJI€BOJOpOJOB. Peakuuu 3amenieHus
rajoreHa Ha THUIPOKCOIPYIY, HUTPOTPYIIly, LIMAHOTPYIIly, aMuHorpynmny. JleiictBue Ha
raJlOTeHNPOU3BOJHbIE BOJHOTO M CHMPTOBOrO pacTBopa Iénoud. BzaummopeiictBue
JUTAJIOT€HAIKAHOB C MarHueM MU LUHKOM. IToHATHE O MeTajuioOpraHM4ecKuX COEIMHEHUSX.
Vcnonbs3oBaHue TajoOreHIIPOM3BOAHBIX YIJIEBOJOPOJOB B OBITYy, TEXHHUKE W IpPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIC METOJbl M3YYCHHUS BEIISCTB W HMX IPEBPAIICHUN: U3yYCHHE
(GU3MUECKHX  CBOWCTB  YIJIEBOJOPOJOB  (pacTBOPHMMOCTB),  KAyeCTBEHHBIX  PEaKIHi
YTIIEBOJIOPOZOB PA3IHUHBIX KJaccoB (0OeciBeyrBaHNEe OPOMHOI MM MOIHOW BOJBI, pacTBOpPa
NepMaHraHaTa Kajis, B3aUMOJCHCTBHE aleTHJICHAa C aMMHAuYHBIM DPacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapyXeHHE YIiIepoJa U BOAOPOAa B OPraHWYECKUX BEIECTBaX,
MOJIydYeHHEe JTHJICHA W M3YYCHHE €ro CBOWCTB, O3HaKOMJIEHHE ¢ KoyuiekuusmMu «Hedte» u
«Yrompy», ¢ o0Opa3naMu IUIACTMACC, KaydyKOB U PE3MHBI, MOJCIUPOBAHUE MOJIEKYII
YTIJIEBOJIOPOIOB M TAIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.




Kucnopoaconep:kamue oprannyeckue coeHHeHNs.

[Ipenenbuble omHoaromMuble crnupThl. CTpoeHUE MOJEKyl (Ha HpUMepe MeTaHojla U
stanona). [omomormueckuid psa, oOmas Qopmymna, wu30Mepus, HOMEHKIATypa U
knaccudukanus. Ousndeckue CBOWCTBA MPEACIBHBIX OJHOATOMHBIX CIIUPTOB. BomoposHbie
CBS3M MEXIY MOJICKYJaMHU CIHUPTOB. XHWMHUYECKHE CBOMCTBA: PEAKIMUA 3aMEIICHHUS,
JNETUApaTallii, OKUCICHHUS, B3aUMOJCUCTBHE C OPraHMYECKUMU U HEOPTraHUYeCKUMHU
kucinotaMu. KauecTBeHHas peakius Ha OJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U1 METAHOJIA
Ha opranu3Mm 4vesoBeka. CrocoObl MOTyYeHHUS U IPUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMepusi. OcoOeHHOCTH (PU3HMUECKUX U XUMUYECKUX
CBOMCTB.

MmuoroatoMHEIE CIIUPThI — OTUJICHTJIMKOJIb W TJIMOCPUH. dusudeckue U XUMHYECKHE
CBOIICTBA: pCaknun 3aMCUICHUS, B331/IMOI[GﬁCTBI/IC C OpraHM4C€CKMMH H HCOPraHNMYCCKUMU
KHCJIIOTaMH, KQUYCCTBCHHAA pPCaKMsA HAa MHOIOATOMHBIC CIIMPTHI. HpeI[CTaBJ'IeHI/Ie O MEXaHHU3MCE
peakumii HykieodrmibHOro 3amemieHus. [lefictBue Ha opraHusM 4enoBeka. CrocoObI
IMOJIYYCHHA U IPYMMECHCHUE MHOT'OATOMHBIX CITMPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHUE TUIPOKCOTPYNIBI U OEH30JHHOIO
anpa. @usnyeckue cBoicTBa (¢eHonma. OcoOEHHOCTH XHWMHUYECKUX CBOMCTB (eHouna.
KagectBennsle peakumu Ha ¢enon. TokcnyHocTh (QeHona. CrnocoObl MONydeHUS U
npuMeHnenne penona. denondopmanbaeruaHas cMoJa.

KapOonunpHbie coeAWHEHUS — albACTHUIALI W KETOHBL. DJEKTPOHHOE CTPOCHHUE
KapOOHWIBHOW Tpynmbl. ['oMoylorudeckue psiabl adbIACTHIOB W KETOHOB, oOmias dopmya,
U30MEpUd M HOMEHKIaTypa. PU3MYECKHE CBOWCTBA aJbJETUIOB M KETOHOB. XUMHUYECKHE
CBOWCTBA AQJIBJICTUJOB W KETOHOB: pEaKIUU TMpucoeanHeHus. OKHUCICHHE albJICTHIOB,
KaueCTBEHHBIC peaKIuu Ha aiabaerubl. CrocoObl MOJydeHUs W MPUMEHEHUE albJCTUIOB U
KETOHOB.

OnHOOCHOBHBIE MpefieNibHbIe KapOOHOBBbIE KUCIOThL. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KHUCIOT. M3omepuss u HOMeHKiIarypa. dusmyeckue CBOIICTBA OJHOOCHOBHBIX
Mpe/iebHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBsS3M MEXAy MOJEKyJaMu KapOOHOBBIX
KUCIOT. XUMHUYECKUE CBOICTBA: KHUCJIOTHBIE CBOMCTBA, peakius dTepuukanuu, peakuuu c
ydacTUeM YriieBOJOpoaHOro paaukana. OCOOEHHOCTH CBOWCTB MYpPaBbHUHOW KHCJIOTHI.
[TonsiTie o0 NPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax. MHoroobpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWMCTB HEMPEIENIbHBIX U apOMaTHYECKHX KapOOHOBBIX
KHUCTIOT, JUKApOOHOBBIX KHUCIOT, THAPOKCHUKApOOHOBBIX KHUCIOT. IlpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTeapuHOBAS, NaJIbMUTHHOBAS, OJIEUHOBAS, JIUHO1e8AS,
JUuHONeH06as KUCIOThl. CrOCOOBI MOTyYeHHs U PUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxublie 3¢upsl. ['omonoruueckuit psa, obmas Gopmyna, U30MepHs 1 HOMEHKIIATYpa.
Du3nYeCKUe U XMMUYECKHAE CBOMCTBA: THAPOJIM3 B KUCIION U LIEIOYHOM Cpefe.

}KI/IpLI. CTpOCHI/Ie, (I)I/I3I/I‘leCKI/Ie U XMMHYECKHE CBOMCTBA JKHUPOB: TUAPOJIN3 B KHCIION U
IIEI0YHOMU cpeae. OcoOeHHOCTH CBOWCTB JKHUPOB, COACpKAINIUX OCTATKU HCHUPCACIbHBIX

JKUPHBIX KHUCJIOT. >KI/IpBI B IIpHUpOacC.

MbLT4 KaK COJIH BBICIIHX Kap60HOBBIX KHUCJIOT, UX MOIOIICC JIeNICTBHUE.



OOmas xapakrtepuctuka yriaeBonoB. Krmaccudukamust yrieBomoB (MOHO-, TU- |
noymcaxapuabl). MoHocaxapuipl: TIIIOKO3a, (pyKTO3a, rajakTosa, pudo3a, Je30KCHupruoo3a.
®usnueckue CBOWCTBA M HaxoxzacHUE B npupone. PorocuHre3. XHMHYECKHE CBOWCTBA
[JIFOKO3bl: PEaKlMU C Y4acTUEeM CIHUPTOBBIX U  aIbJETMJAHONW TPYII, CIOUPTOBOE U
MOJIOUHOKHCTIOe OpoxeHue. lIpuMeHeHue TIIOKO3bI, €€ 3HaYeHHWE B IKU3HEACATECIbHOCTH
opranusma. Jlucaxapuipl: caxapo3a, MajbTo3a U JlakTo3a. BoccranaBiauBaromue u
HEBOCCTAHABJIMBAIOIME Jucaxapuabsl. ['maponms aucaxapuaoB. Haxoknenue B mpupone u
npumeHenue. [lonucaxapuapl: Kpaxmall, IIMKOIeH U 1eioi03a. CTpoeHne MakpoMOJIEKY
KpaxMaja, TJIMKOI€Ha M LeJUI003bl. Du3nyeckue CBOMCTBAa Kpaxmanaa M LEJUIIOJI03bI.
XUMHUYECKUE CBOWCTBA Kpaxmaja: TMIpOJIh3, KAYeCTBEHHAs peakuus ¢ MOJOM. XUMHUUYECKHUE
CBOMCTBA LIEJUIIOJIO3bI: TUAPONM3, TodydyeHue d¢upoB uemnono3pl. [lonstue 006
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHHs BEIIECTB UM MX NPEBPALICHHUH: PACTBOPUMOCTh
pPa3IMYHBIX CIHUPTOB B BOJE, B3aMMOJCHCTBHE ITaHOJIA C HAaTPUEM, OKHUCIIEHHE 3THIIOBOTO
CIupTa B aJIbJErH] HA PACKAIEHHOM MEIHOW ITPOBOJIOKE, OKHCJIEHHE STUIIOBOIO CIHMPTa
JUXPOMATOM Kajiusi (BO3MO>KHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), KaU€CTBEHHBIE PEaKIUU
Ha anplerunpl (¢ runpokcugom nuammuHcepedpa(l) m ruppokcunom menu(ll)), peaxmus
riunepuHa ¢ ruapokcuaoM Meau(1l), xumuyeckue cBoicTBa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aUMO/ICHCTBUE pacTBOpa INoKo3bl ¢ ruapokcuaom Meau(Il), BzaumopelicTBue kpaxmaina c
MOJIOM, PEIIeHHE SKCIIEPUMEHTANBHBIX 3a7au 1o TeMaM «Crnuptel U GeHonby, «KapooHoBbie
KUCJIOTHI. CHOXHBIE dPHPBD).

A30Tconepmaume OpraHn4e€CcKue COCIMHCHUS.

AMHUHBI — OpraHWYecKHe TMPOU3BOJHBIE amMuaka. Kiaccudukanus amMHUHOB:
anudaTHICCKUE U apOMATUUYECKUE; IEPBUYHbBIC, BTOPUYHBIC U TpeTUuuHbIe. CTPOCHHE MOJIEKYII,
obmas dopmyna, H30MepHsi, HOMEHKJIaTypa U (HU3UYECKHUE CBOWCTBA. XMMHUUYECKOE CBOMCTBA
anndaTHIECKUX aMUHOB: OCHOBHBIC CBOWMCTBA, AJKWJIMPOBAHHUE, B3aMMOJICHCTBUE TIEPBUYHBIX
aMUHOB C a30THCTON KHCI0TOH. COoNN aJIKHIIaMMOHHS.

AnnimH - NpeaACTaBUTCIIb aMHUWHOB apOMAaTHYCCKOI'O psaa. CTpOCHI/Ie AHWJINHA.
BzanmHoOe BamsHHE I'pynin aToOMOB B MOJICKYJIC aHUJIMHA. OCco0EeHHOCTH XMMHYECKHX CBOMCTB
apmimnHa. KadecTBeHHBIE p€akiyn Ha aHWJIWH. Cnoco0bl IOJIY4YCHHSA W TIPUMCEHCHUC
aJ'II/I(baTI/ILIGCKI/IX AMHHOB. HOJ'Iy‘ICHI/IC AHWJINHA U3 HI/ITpO6eH3OJ'Ia.

AMMHOKHCIIOTHI. HOMCHKJIaTypa H  H30MCPH. OT,Z[GJ'IBHBIC npeacTaBUuTCIn O~
AMHMHOKHUCJIOT: I'"IMIIWH, aJIaHHWH. dusznyeckrue CBOMCTBA aMHMHOKHCIOT. XMMUUYECKHE CBOMCTBA
AMHMHOKHCJIIOT KakK aM(bOTCpHLIX OpPraHU4YCCKHUX COCHHHGHHﬁ, pe€akuus IMOJUKOHACHCAIIUU,
O6p330BaHI/Ie HeHTHHHOﬁ CBsI3M. bronornyeckoe 3HaueHMEe aMHHOKUCIOT. CUHTE3 B TUAPOJIn3
ICIITUOOB.

benku kak mpupojHBbIe TOJIMMEpbl. [lepBUYHAs, BTOPHYHAS M TPETUYHAS CTPYKTypa
OenkoB. XMMHUYECKUE CBOWCTBA OCJIKOB: THAPOJIHU3, JCHATYpAIlHsl, KAUeCTBCHHbBIC PEaKI[Mh Ha
OeJIKH.

OKCIEPUMEHTAIIbHBIC METOJIbl M3YYEHHMs BEIIECTB W HX MPEBPAIICHUN: paCTBOPEHUE
OCIIKOB B BOJIE, JICHATypalus OEJIKOB IPU HarpeBaHWH, IIBETHBIC PEAKIIMKM Ha OCIIKH, PEIICHUE
AKCIIEPUMEHTANIbHBIX 337]a4 M0 TeMaM «A30TCOJEp)KAlIUEe OPraHMYECKHE COEIUHEHUS» U
«Pacrio3HaBaHue OPraHUYECKUX COCTUHEHUI.




BBICOKOMOJ’IeKyJIﬂprIe COCAMHCHUSA.

OCHOBHbBIE TOHATUS XUMHUHU BBICOKOMOJIEKYISIPHBIX COEIMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEPHU3ALUH, CPEAHss MojeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

[Tonumepnsie MaTepuabl. IInactmaccel (monuaTUIIEH, HIOJIMIIPOTIUIIEH,
ITOJIMBUHUIIXJIOPHL, IIOJIUCTHPOJL, MOJINMETHJIMETAKPUIIAT, HOJMKapOOHATHI,
noJImdTUIIeHTepedTanaT). Y Tuian3anus 1 nepepadboTka IiacTuka.

DOnacToMephl: HaTypalbHbI KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[lonumepsl crnenuanbHOrO Ha3zHaueHUs (TedIOH, KeBiap, AJIEKTPONPOBOISALINE
MOJIMMEPBI, OHOpa3iaraeMple OJUMEPHI).

OKCIIepUMEHTaJIbHBIC METOAbI M3YUCHUS BEIIECTB M MX IPEBPAIICHHI: 03HAKOMIICHHUE C
o6pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, INIaCTMACC, Kayd4yKOB, PCIICHHUC
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME «Pacro3HaBaHme mI1acTMacC U BOJIOKOHY.

Pacuérhpie 3amaun.

Haxoxnenne MONEKynspHOW (OpPMYIIBI OPraHHYECKOTO COSAMHEHHUS I0 MAacCCOBBIM
JOJISIM  DIIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAXOXICHHE MOJICKYISPHOH (HopMyItbl
OPraHWYECKOTO COoeAuHEHUss 1o Mmacce (00BEMY) MPOAYKTOB CropaHusi, MO KOJAYECTBY
BemecTBa (Macce, 00BEMY) MPOAYKTOB PEAKIMHM W/WIW HCXOIHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOU (HDOPMYIIBI OPraHMYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUYECKHX CBOWCTB HIIU
Croco0OB TOJIyYCHHSI, ONpEACICHUE JIOJM BBIXOJa MPOAYKTa PEaKIUU OT TEOPETUUYCCKH
BO3MOJKHOTO.

MexnpeIMeTHRIC CBI3H.

Peanuzanus MCIKITPCAMCTHBIX cBs3el IIpU U3y4CHUUN OpF&HH‘ICCKOﬁ xumuH B 10 knacce
OCYIICCTBIIAACTCA 4YCPE3 MCIIOJIb30BAHHUC KaK O6IJ_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK H
HOHHTHﬁ, MMPUHATHIX B OTACJIBHBIX MTPEAMETAX €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC IIOHATHA: SABJICHUC, Hay‘IHBIﬁ (1)8.KT, runoTe3a, TCOpHu:d,
3aKOH, aHaJIu3, CHHTC3, KJ'IaCCI/I(l)I/IKaI_II/IH, Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT, MOICIIb,
MOACIIMPOBAHUC.

dusuka: Marepus, aroM, IJICKTPOH, IPOTOH, HeﬁTpOH, MOJICKYIJIa, BHCPFGTI/IHGCKI/Iﬁ
YPOBCHb, BEIIECTBO, TEJIO, 06’béM, arperaTHoO€ COCTOAHUC BCIICCTBA, (1)I/I3I/IIIGCKI/IG BCJIIMYHHBI,
CANHUIBI U3BMEPCHUS, CKOPOCTh, DHCPI'UA, MaccCa.

buosnorus: xnerka, opraHusm, 3KocucTema, ouochepa, MeTaboaM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA M TeTepoTpOdHBINA TUIl MUTAHUS, OpokeHHe, (OTOCHHTE3, JbIXaHue, OenKH,
YTJIEBO/bI, )KUPBI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI.



I'eorpacdust: noae3Hble HCKONAaeMbI€, TOILINBO.

TexHonorus: MUAIICBBIC MPOAYKTBI, OCHOBBI PAWOHAIBHOIO IIUTAHHA, MOIOIIUC
cpeacTtBa, MaTCpHraJibl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHNYECKASA XUMUSA

TeopeTuquKue OCHOBBbI XUMHH.

Atom. CoctaB aroMHbIX saep. Xumuueckui osiaemeHT. M3zotombel.  CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIE YMCJA. DHEPreTUYeCKHUe YPOBHU M IMOJYPOBHHU.
Atomubie opOutamn. Knaccudukaiuss XUMHYECKHX 3JIEMEHTOB (s-, P-, O-, f-amemeHTsI).
Pacrnipenienenne 3eKTpOHOB MO aTOMHBIM OPOUTANISAM. DJIEKTPOHHBIE KOH(UTYpalluu aTOMOB
AJIEMEHTOB TMEpPBOTO—4ETBEPTOrO MEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUU,
JIEKTPOHHBIE KOH(DUTYpaIIIK HOHOB. DJIEKTPOOTPHLIATEIBHOCTb.

[lepuomuueckuii  3akoH U llepuonuueckass cucreMa XUMHYECKHUX ODJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akOHA U [leproanyeckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX AJIEMEHTOB W 00pa3yeMbIX MMH TMPOCTBHIX W CJIOXKHBIX BEIIECTB IO TPyMmaMm u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menneneena.

XuMuyeckasi cBsi3b. BUIbI XUMHUYECKOHN CBSI3U: KOBAJICHTHAsl, HOHHAS, METalInyecKasl.
MexaHu3Mbl o00pazoBaHuUs KOBQJICHTHOM CBSI3H: 0OMEHHBIN
U JOHOPHO-AaKIENTOPHbIM. DHeprus W AnuHa CBs3u. [lodSpHOCTb, HANMPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOH cBs3u. Kpatnblie cBsizu. BogopoaHas cBs3p. MexMoIeKysipHbIe
B3aUMO/ICHCTBUSI.

BaneHTHOCTh M BajJeHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOH CTPYKTYpPBI
MOJICKYJI C UX T€OMETPHYECKHM CTPOCHHEM (Ha MpUMEpe COCTUHECHUN DIIEMEHTOB BTOPOTO
nepuoaa).

HpeﬂCTaBHeHI/Ie O KOMIIIICKCHBIX COCIHMHCHUAX. CocTtaB KOMIIIEKCHOIO HOHa:
KOMHJ’ICKCOOGPEBOB&T@JIB, JIMra”HabI. 3HaueHHEe KOMILIEKCHBIX coequHeHuii. IloHsatue o
KOOpﬂHHaHHOHHOﬁ XUMMHU.

BemiectBa MOJIEKYASPHOTO M HEMOJIEKYJSPHOTO CTPOEHMs. THIBI KPUCTAUIMUECKHX
peméToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

IlonstTne o AUCIIEPCHBIX  CUCTEMaAx. HctuaHBIE paCTBOPHI. HpeI[CTaBJ'ICHI/Ie 0
KOJUIOMJAHBIX PACTBOpPAX. CnocoObl BBIPAXKCHUSA KOHICHTpAallUU PAaCTBOPOB: MacCCOBas HOJIA



BEILIECTBA B PAaCTBOPE, MOJISIpPHAs KOHLEHTpauus. HacplllleHHbIe 1 HEHACBHIICHHBIE PACTBOPBLIL,
pactBOpuMOCTh. KpucTtasumoruaparsl.

Knaccmbmcauml U HOMCHKJIaTypa HCOPTaHUYCCKUX BCIICCTB. TpI/IBI/IaJIBHBIe Ha3BaHUA
OTACIBHBIX HpCIICTaBI/ITeJIE':ﬁ HCOPTaHNYCCKUX BCUICCTB.

Knaccupukanuss XMMUYECKHX pEaKIWid B HEOPraHMYECKOW M OPraHUYecKOW XUMUH.
3aKkOH COXpaHEHMsI MAacChl BEUIECTB; 3aKOH COXPAHEHMsI U NPEBPAIICHUS SHEPrUu IpHU
XAUMUYECKUX peakuusix. TeruoBeie 3()(EeKTsl XUMHUECKHX peakiuid. TepMoXxuMudeckue
YPaBHEHUS.

CkopocTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT pa3iMuYHbIX (PAKTOPOB.
I'omoreHHsIe U reTeporeHHble peakiuu. Katanus u karanns3aTopsl.

O6patumble u  HeoOpaTHMBbIE peakiuu. Xumudeckoe paBHoBecue. KoHcranta
XUMHUYECKOTO paBHOBecus. DaKTOPHI, BIUSIONIME HA TOJOKEHHE XUMUYECKOTO PAaBHOBECHUS:
TeMmreparypa, JaBJCHHWE W KOHIICHTPAllMd BEIIECTB, YYaCTBYIOIIMX B peakiuu. [lpuHImm
Jle aTense.

OnexTponuTtnueckas auccouuanus. CusiabHble U cialble  3MeKTposauThl. CTeneHb
mucconuanuu. Cpena BOJHBIX paCTBOPOB: KUCJIOTHAs, HEUTpaibHas, meao4YHas. Bo1opoaHblii
nokazatens (pH) pactBopa. 'uaponus coneit. Peakiiuu nonHoro oOMeHa.

OKHUCIUTENLHO-BOCCTAHOBUTENbHBIE peakiu. CTeneHp OKHUCICHUsA. OKUCIUTENh U
BOCCTAHOBHTENb. [IpOIleCChl OKMCIIEHUS W BOCCTAHOBJICHHS. BakHeHIIMe OKUCIUTENN W
BOCCTAaHOBHTEIH. MeETOA 3JEKTPOHHOTO OaynaHca. DJEKTPOJM3 PacTBOPOB U PACIIaBOB
BEIIICCTB.

BKCHCQI/IMCHT&HBHHG MCTOABLI HM3YYCHHUA BCIICCTB W HX H[!GB[!&[!!GHHﬁZ Pa3JI0KECHUC
INEpoKCHaa BOJOpOoAa B IPUCYTCTBUU KaTajlu3aTropa, MOJACIMU KPHUCTATNIHYCCKUX peI_HéTOK,

IIPpOBCACHUC peaKHPII;'I HOHHOI'O 06M€Ha, OIpeaciICHUC Cpcabl pPaCcTBOPOB C€ IIOMOIIbIO
HHIUKATOPOB, U3YYCHHUEC BJIIMAHUA PA3JIMYHBIX (baKTOpOB Ha CKOPOCTb XHUMHUYECKOH pPE€aKuu u
ITOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBECH .

Heopranuueckasi Xummusi.

[Tonoxenue HemeramioB B Ilepuonuueckoit cucreMe XUMHUYECKHX DSJIEMEHTOB
JI.1. MenpaeneeBa 1 0COOGHHOCTH CTPOCHHS UX aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha MpUMeEpe KUCIopoia, cepsl, hocdopa u yriaeposa).

BO,Z[OpOI[. HOJ'IyLICHI/IC, (1)I/I3I/I‘IGCKI/IG U XMMHYECKHE CBOMCTBA: p€aKuuu C MCTaJUIaMH U
HEMCTall1IaMH, BOCCTaAaHOBUTCIIBbHBIC CBOMCTBA. FI/I,Z[pI/II[LI. TonnuBHbBIC 3JIEMEHTHI.

lanorensl. Haxosxenue B mpupojie, CrocoObl MoxydeHus, PU3ndeckiue U XUMHUUYECKUE
cBoiicTBa. ['amoreHoBoaopoabl. BaxkHenmme KUCI0poaCOAEpKaIIUE COCIUHEHUS TAJIOT€HOB.
JIaGopaTopHbIe U TPOMBIIUICHHBIE CLIOCOOBI OMyYeHHs TanoreHoB. [IpuMeHeHue raroreHoB u
UX COCINHEHHH.



Kucnopon, o3oH. JlaboparopHble U HPOMBIIUICHHBIE CHOCOOBI MOJIyYEHUs KHUCIOPOA.
®u3nyeckue U XHUMUYECKUE CBONCTBA M IPUMEHEHHUE KHciIopoaa M o030HA. Okcuisl u
IIEPOKCH/IBL.

Cepa. HaxoxneHue B mpUpOIe, CIOCOOBI TOMYYCHHS, (PU3NICCKHUE U XHUMHYCCKHE
cBorictBa. CepoBoaopos, cyiabhuasl. Oxcun cepui(IV), okcun cepoi(VI). Cepuucras u cepHas
KHCTIOTBI B uX coiid. OCOOCHHOCTH CBOWMCTB CEpHOW KHUCIOTHL IlpuMeHeHue cepsl u €&
COEIMHEHU.

A30T. HaxoxkneHwe B TpupojAe, CHOCOOBI MONy4eHUs, (U3NYECKHEe W XUMHYECKHE
cBoiicTBa. AMMHaK, HUTpUAbL. Okcuabl a3oTa. A30THUCTas M a30THAs KUCJIOTHI M UX COJIU.
Oco0eHHOCTH CBOWMCTB a30THOM KHUCJOTHI. [IpuMeHeHHe a30oTa M €ro COeIWHEHHU. A30THBIE
yaoOpeHwusl.

®dochop. Haxoxaenue B mpupose, CrocoObl MOMydeHUs, GU3NUECKHE U XUMHYECKUE
cBorictBa. ®ochunet u dochun. Oxcuasl docdopa, QocopHas kKuciaora u €€ CoJu.
[Ipumenenue pocdopa u ero coenunennit. ocopHeie ynodpeHus.

VYrnepon, HaxoXJeHHE B TpUpoie. AJUIOTporHble Moaudukanuu. Duzndeckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BElIECTB, 00pa3oBaHHbIX yriepogoMm. Oxcup yriepona(ll),
okcun  yraepona(IV),  yrompHass  kucimora U e€  coyd.  AKTUBHUPOBAHHBIN
yroub, ancopouust. Oysmiepensl, rpadeH, yriepoaHble HAaHOTPYOKH. [IpuMeHEeHWe MPOCTHIX
BEIIECTB, 00pa30BaHHBIX YIIIEPOJIOM, U €T0 COCTMHEHUH.

Kpemuwnii. Haxoxaenue B mpupoje, CriocoObl MoaydeHus, (PU3ndeckue U XUMUYECKUE
cBorictBa. Oxcup kpemuus(IV), kpemHueBas kucinota, cCuiIdkaTel. [I[puMeHeHne KpeMHUS U €ro
coequHennil. CTEeKJ0, €ero moJy4eHue, BUIbl CTEKIIA.

[Tomoxenne wmerammoB B Ilepuognueckoil cucTeMe€  XMMHYECKHX — DJIEMEHTOB.
OCOOCHHOCTH CTPOCHUSI DJICKTPOHHBIX O00JIOYEK aTOMOB MeTayioB. OOmmue ¢uznueckue
cBOlcTBa MeTa/IOB. [I[puMeHeHne MeTaIlIOB B OBITY U TeXHUKE. CIUTaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN psAJ  HampspkeHuH MetamuioB. OOmme crmocoObl  MOJyYeHHS
METAJJIOB: THUJIPOMETALTYpPrus, MHUPOMETAUIyprus, sjiekTpoMeramnyprus. [lonstue o
KOppo3uu MeTaiyioB. CriocoObl 3aIIUTHI OT KOPPO3HUHU.

Obmas xapakrepuctuka MmetamioB [A-rpynnsl [lepronudeckoil CUCTEMbl XUMHUYECKUX
aneMeHToB. HaTpuii u kanuii: moiaydeHnue, GuU3ndeckrue U XUMUYECKHE CBOICTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctrka MetamwioB I[A-rpynnsl [lepuoanyeckoil cUCTEMbl XUMHUYECKUX
JJIeMEHTOB. Maruuii W Kanpluil: moiydyeHue, (u3Mueckue W XUMHUYECKHE CBOWCTBa,
MPUMEHEHHE TIPOCTHIX BEHIECTB W UX coenuHeHUi. JKECTKOCTh BOABI U CMOCOOBI €€
YCTpaHEHHS.

AnroMuHMI: MOJIY4YCHHUC, (1)I/I3I/I‘IGCKI/IC N XUMHYCCKHC CBOﬁCTBa, MPUMCECHCHUC ITPOCTOIO
BEIIECTBA U €ro COCOUHEHMH. AM(I)OTepHLIe CBOICTBA OKCHJA H rHapoKCuaa aJltOMUHHA,
THAPOKCOKOMIIJICKCHI aJIFOMUHUSL.



OOmast xapakrepucTuka MetaioB nobounsix moarpynn (b-rpynm) Ilepuonuueckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB.

du3nueckue 1 XUMUYECKHUE CBOMCTBA XpOMa U €ro coeAuHeHuM. OKCHUIBI U TUIPOKCHUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u quXpomarsl, UX OKUCIUTEIbHbIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

®u3nyeckue M XMMHUYECKHME CBOMCTBA MapraHlla M €ro CoeIMHeHHH. Baknelmue
coemuaenus: mapranua(ll), mapranna(IV), mapranna(VI) um mapranna(VII). Ilepmanranar
KaJINsl, €r0 OKUCIIUTEIIbHBIE CBOMCTBA.

dusnyeckue U XUMHYECKHE CBOMCTBA JKeJIe3a U €ro COGI[I/IHCHI/Iﬁ. OKCI/IZ[I)I, THAPOKCHUABI
u cosm xkene3a(ll) u xeneza(Ill). Ilomyuenne u mpuMeHeHUE Keye3a U €ro CIUIaBoB.

du3nyeckue M XMMHUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lomydeHune u
MPUMEHEHHUE MEAU U €€ COCAMHEHHUI.

[uuk: momydenune, (PuU3NUECKHe W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBONCTBA
OKCHJAa M THAPOKCHAA IIMHKA, THUJIPOKCOKOMIUIEKCH IHMHKA. [[puMeHeHHWe LMHKa W €ero
COEIMHEHU .

SKCHGDI/IMGHTHJ'IBHBIQ MCTOABI HM3YVYCHUA BCHICCTB U HX HDGBDaHIeHI/II\/'K HN3YUYCHUEC
00pa3roB HEMETAJIOB, TopeHue cephl, docdopa, keneza, MarHusi B KUCIOPOJE, MU3YUYCHHE
KOJUIeKIMH «MeTayuibl M CIUIaBbl», B3aUMOJECHCTBHE IIEIOYHBIX U MIEJIOYHO3EMEIbHBIX
METaJJIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE BHIEOMATEPUAIIOB), B3aUMOICHCTBUE IIUHKA U
JKele3a C pacTBOpaMU KHCJIOT W IIeNiouel, KaueCTBEHHbIE peaklUM Ha HEOpraHUYecKue
aQHUOHBI, KATHOH BOJOPO/Ia U KaTHOHBI METAJUIOB, B3aUMO/JICHCTBUE THIPOKCUIOB AITFOMUHUS U
LMHKAa C pacTBOpaMHU KHUCIOT U LIEJNOYeH, pelIeHHe IKCIEPUMEHTANbHBIX 3aJad M0 TeMam
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U Gochop M UX COSAUHEHUs», «MeTabl
TJIaBHBIX MOATPYHID, «MeTaibsl MOO0YHBIX MOATPYIII.

XHUMUS U KU3HD.

Ponp xumun B o0ecnieueHUN YCTOﬁQHBOFO Pa3BUTHA YCJIOBCUCCTBA. Ilonsrue o Hay4YHBIX
METOJaxX TIIO3HAHUA HW METOJOJIOTMHM HAY4YHOI'0 HCCICAOBAHUA. Haquble IMPUHIUIIBI
OpraHru3anmuu XUMHUYICCKOT'O IIPOU3BOJACTBA. HpOMBII_I_IJ'IeHHBIe CII0COOBI MOJIYHYCHUS Ba)KHEHIITNX
BCIICCTB (Ha MMpuUMEpPe NMPOU3BOACTBA aMMHUAKA, CGpHOfI KHCJIOTBI, MeTaHOJ'Ia). HpOMHH_UIeHHBIe
CITOCOOBI MOJIY4YCHUsI MCTAJUIOB U CIIJIaBOB. XHUMHYECKOE 3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl U
ero ImociaeacTBus. Poib xumuu B oOecrnieyeHu 9HepreTquCKOﬁ 0€30IaCHOCTH.

XuMus u 3A0POBLEC YCIIOBCKA. .HeKapCTBeHHBIC cpeacrna. HpaBI/IJ'Ia HCIIOJIB30BaHUA
JICKaPCTBCHHLIX IIPCIIapaToB. Ponp xumuu B Pa3BUTHU MCOUIIUHBI.

XYMUS OUIIA: OCHOBHBIE KOMIIOHCHTHEI, IMTUIIICBBIC ,[[O6aBKI/I. Pomp xumuu B oOecrieueHHH
MMHUILEBOM 0€30ITaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beiroBas xumusa. [IpaBmiia OezomacHoro
UCIOJIb30BAHUS TpenapaToB OBITOBOM XMMUHU B MIOBCETHEBHON KU3HH.

XuMmus B CTPOUTCIILCTBE: BayKHEMIIIHE CTPOUTCIILHBIC MAaTCPUAJIbL (I_ICMCHT, 6CTOH).



Xumus B C€NbCKOM X03siiicTBe. Oprannueckre 1 MUHEpaIbHbIE YI0OpeHHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKH, CTEKI0, Kepamuka. Marepuaibl
JUI 3eKTpoHuKU. HanoTexHomorum.

PacuérHbie 3a1a4n.

Pacuérpl: Maccel BemecTBa Wi 00bEMa Ta30B 10 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00bEMY OJJTHOTO M3 YUYaCTBYIOUINX B PEAKIIMU BEIIECTB, MAacChl (00bEMA, KOJTMYECTBA
BEIIECTBA) NPOAYKTOB pPEaKLMM, €CIU OJHO M3 BEUIECTB MMEET MPUMECH, Macchl (00bEMa,
KOJIMYEeCTBa BEIIIECTBA) MPOIYKTa peaKIuu,
€CIM OJHO M3 BEHIECTB JAaHO B BHJE pPacTBOpa C ONPEACIEHHOM MacCOBOM JOJEH
PacTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJIM U MOJISIPHOM KOHIICHTPALIMHU BEIIECTBA B PACTBOPE,
JIOJIX BBIXOJA MPOJYKTa pEaKUUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MexnpeaMeTHbIX CBSA3eH MpU U3ydeHUHU 00IIel U HeOpraHMYecKoil XUMHUH B
11 xitacce oCyIIecTBISIETCS Yepe3 UCTIOIB30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHSITHH,
TaK U MOHATHUH, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uiue ecrecTBEHHO-HAyYHbIE MOHSTHS: SBJIEHUE, HAay4dHBIH (akT, TUnoresa, TEopus,
3aKOH, aHalMu3, CHHTE3, Kilaccudukanus, TMEepUOJIUYHOCTh, HAOIIOACHNE, HW3MEpEeHHeE,
JKCHEPUMEHT, MOJIE]Ib, MOJCINPOBAHUE.

®uzuka: MaTepus, MUKPOMHUDP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYEeCKU YpPOBEHb, BEILIECTBO, TEJI0, 00BEM,
arperaTHO€ COCTOSIHUE BEIeCTBA, WJCAIbHbIN Tra3, (QU3NYECKHEe BEITUYHMHBI, €IUHHIIBI
U3MEpeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kierka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboJM3M, MaKpo- H
MHKPOIJIEMEHTBI, OCJIKH, UPBI, YIIEBOJIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEIIECTB M MIOTOK SHEPTHU B SKOCHCTEMAX.

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XumMmudeckas MMPOMBIINIJICHHOCTb, MCTAJLIIYPIrus, CTPOUTCIIbHBIC MAaTCpHUaJIbI,
CEIBLCKOXO03SIMCTBEHHOE IMPpOU3BOJCTBO, IIHUIICBAA IIPOMBIIIICHHOCTD, (bapMaI_[CBTI/I‘{eCKaH
IPOMBIIIJIICHHOCTD, IIPOU3BOACTBO KOCMCTHYCCKHUX nperaparos, IMPONU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, JICKTPOHHAA IIPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOT'UH.

TEMATUYECKOE NJIAHUPOBAHUE, B TOM YHCJIE C YYETOM PABOYEN
IIPOTPAMMBI  BOCHHUTAHHS C VYKAZAHMEM KOJHMYECTBA YACOB,
OTBOAUMbIDb HA OCBOEHHME KAKOHU TEMbI

10 kaace

Ne Tema ypoka 1P KP | Touka

Pocta




IloBTOpeHue u yriyoJenue 3Hanui. 17 yac

1 ATOMBI, MOJIEKYJIBI, BELIECTBA

2 CrpoeHue aToMa

3 [Iepnoanueckuit 3akoH u [lepuoanueckas cucreMa XUMUYECKUX
anemeHToB J[. . Menneneera

4 XUMUYECKas CBSI3b

5 ArperatHbie COCTOSIHUSI

6 Pacuersl 0 ypaBHEHUSIM XUMUYECKUX PEAKIUN

7 Bxopanas (craproBasi) KOHTpOJIbHAS paboTa.

8 Krnaccudukarus XuMHYECKUX peaKIni

9 OKHCAUTENbHO- BOCCTAHOBUTEIIbHBIE PEAKIINH

10 | Baxselmme Kiacchl HEOPraHUIECKUX BEUIECTB

11 | Peakuuu noHHOro oOMeHa

12 | PactBOpBI

13 | KosonaHble pacTBOPHI

14 | T'unposnus coneut

15 | KoMmiekcHbIE cOeqUHEHUS

16 | Pemenue ynpaxaeHu# o teme «OCHOBBI XHMHH))

17 | KontponpHas pabora Ne 1 no teme «OCHOBBI XUMUN» KP1

OcCHOBHBIE IOHATHS OPraHMYeCKOoil XumMmnu.13yac

18 | AHanu3 KOHTPOJBHOH paboTel. [Ipenmer u 3HaueHNe
OPraHN4eCcKO XUMHH

19 | Pemenue 3aay Ha ycTaHOBJIEHHE (DOPMYIT YTIIIEBOJIOPOJIOB

20 | [IpuymHBI MHOTOOOPA3HUsT OPTaHUYECKUX COCTUHECHUI

21 | DreKTpOHHOE CTPOEHNE U XMMHUYECKUE CBSI3W aTOMa yriiepo/ia

22 | CTpyKTypHas TEOpHUs OPTaHUYECKUX COCTUHCHUI

23 | CTpyKTypHast ©30Mepus

24 | IIpocTpaHCcTBEHHAs H30MEPHS

25 | DnekTpoHHbIE 3P GEKTH B MOJIEKYJIaX OPraHUYECKUX
COEeqUHEHNN

26 | OCHOBHBIE KJIacChl OPraHUYECKUX COeTUHEHUH.
["'omoustornueckue psiibl

27 | HomeHkiiaTypa OpraHuyecKux COeAMHEHUN

28 | OcobeHHOCTH M KIacCH(UKALM OPraHUYECKUX PEaKIINi

29 | OxucnuTeabHO- BOCCTAHOBUTENIBHBIE PEAKIIMU B OPIraHUYECKOMN
XUMHH

30 | O6o06maromee moBTOpeHUE Mo TeMe «OCHOBHBIE TIOHITHS
OpPraHUYECKON XUMUNY)

YreBoaopoanbl. 25 yacoB

31 | Ankanbl. CTpoeHHE, HOMEHKIATYpa, H30Mepus, GU3NIecKue
CBOMCTBA

32 | XuMuueckue CBOICTBA aTKaHOB

33 | IlosmyyeHue v IpUMEHEHHUE ATKaHOB

34 | [luxnoankaHbl

35 | Ankensl. CTpoeHHE, HOMEHKIATYpa, U30Mepusl, (PU3NIECKue
CBOMCTBA

36 | IIpaktuueckas pabora Ne 1. «M3rotoBieHue Mojene MOJIEKyI ITP1
OpraHMYecKUX BemecTB» [IpoBesieH HHCTPYKTaX 1Mo T/0.

37 | Xumuueckue CBOICTBA aTKeHOB




38

XHUMHYECKHE CBOUCTBA aJIKEHOB

39 | Ilosmy4yeHue u NIpUMEHEHUE ATKEHOB

40 | [Ipaktuueckas padora Ne 2. «IlomyueHue sTUICHA U U3y4EHUE I1P2
ero cBoicTBy. [IpoBeieH MHCTPYKTaX 10 T/0.

41 | AnxagueHsl

42 | Tlomumepmsanus. Kayayk. Pesuna

43 | Ankunbl. CTpoeHHE, HOMEHKIIATypa, H30Mepus, PHU3NIECKue
CBOMCTBA

44 | XuMu4ecKue CBOMCTBA aJJKUHOB

45 | XuMU4ecKue CBOMCTBA aJTKUHOB

44 | TlomyyeHue U MIPUMEHEHHE aJTKUHOB

45 | Pemenue 3a/1a4 U BBITIOJHEHHUE YIIPAXKHEHUH 110 TEMaM
«AJKaHBDY, « AJIKEHBI», « AJIKUHBI

46 | ApomaTtudeckue yrieBoaopoabl. CTpoeHre OEH30JIHOTO
KOJIbIIa, HOMEHKJIATypa, u3oMepusl, (hu3nyecKkue cBoicTBa

47 | Xumuueckue cBoMcTBa O€H301a U €ro TOMOJIOTOB

48 | IlosyyeHne U MPUMEHEHNE aPCHOB

49 | [IpupoaHBIC UICTOYHUKH YTIEBOIOPOIOB. [lepBrynas
nepepaboTKa YriieBOIOPOTHOTO CHIPhS

50 | [IpupoHBIE HCTOYHUKH YTIEBOIOPOIOB. [lepBudnas
nepepaboTKa YriieBOIOPOTHOTO CHIPhS

51 | I'my6okast nepepabotka Hedtu. Kpekunr, pudopmMuHr

52 | 'eHeTn4eckas CBSI3b MKy Pa3IUIHBIMH KIacCaMH
yIJI€BOIOPOJIOB

53 | lNasloreHONPOM3BOIHBIE YTIIEBOIOPOIOB

54 | PemeHue ynpaXxHEHH 110 TeME «YTIIEBOIOPOIBI»

55 | KorrponbHas padoTta Ne 2 o TemMe «YTII€BOI0POIBDY KP2

Kucaopoacoaepxamme oprannyeckue coeqnHenus.18 gac.

56 | Ciupthl

57 | XuMudeckue CBOMCTBA CIIUPTOB

58 | Xumu4deckue CBOMCTBA CIUPTOB

59 | [Ipaktuueckas padota Ne 3.«Ilomyuenue 6pomatanay». [Iposeaen | I1P3
WHCTPYKTaX 110 T/0.

60 | MHOroaromMHbIE CIIMPTHI

61 | denonbl

62 | PemieHue 3aa4 v BBIMOJTHEHHUE YIIPAXKHEHUN 110 TeMe «CITHPTHI
1 (peHOIIBI»

63 | KapOoHubHbBIE COEIMHEHUS: HOMEHKIIATypa, U30Mepus,
peaKkiuu NpUCOeIUHEHUS

64 | Xumuueckue CBOMCTBA U METO/IbI MOTY4YEHHUs KapOOHUIBHBIX
COEeIMHEHUN

65 | IIpaktuyeckas pabora Ne 4. «Ilonyuenue aneronax». [IpoBeaex I1P4
MHCTPYKTaX 10 T1/0.

66 | KapOOHOBBIE KHCIOTHI

67 | IIpaktuueckas pabora Ne 5. «I[losyyeHne yKCyCHON KUCIOTHI U I1P5
u3yueHue ee cBOMCTB». IIpoBesieH MHCTPYyKTax 1o T/0.

68 | OyHKIMOHATIBHBIE TPOU3BOAHBIE KAPOOHOBBIX KHCIOT I1P6

69 | IIpaktuueckas pabora Ne 6. «Cunres stunanerata». [Ipoenex

MHCTPYKTaX 110 T1/0.




70

Muoroo6pasue KapOOHOBBIX KHCIOT

71 | PemieHue 3aa4 1 BBINOJIHEHHUE YIIPa)KHEHUH 110 TEME
«KapboHOBBIE KUCTOTBD»

72 | Pemenue ynpaxunenuii mo teme «Kucnmopoconepxaniue
OpPraHu4eCcKUue COCAUHEHHSD)

73 | KonrpouseHas padora Ne 3 o Teme «Kucnopoacoaepsxamniue KP3
OpPraHuvecKrue COCAUHEHHSDY

A30T- U cepocojiep:Kalie coeuHeHus. S yac.

74 | AHanu3 KOHTPOJIBHOU pabOThl. AMUHBI

75 | ApoMaTH4YEeCKHUE aMUHBI

76 | TeTeponukInvecKkue CoeTMHEHUS

77 | lllectuuneHHbIE T€TEPOIUKIIBI

78 | Ob6obmaronee MOBTOPEHHUE MO TEME «A30T- U CEPOCOICpIKaIINe
OpPraHNYeCcKre BEIIECTBAY

Buosornyeckn akTHBHbBIE BelecTBa. 16 yac.

79 | OOmias xapaKTepUCTHKA YIIIEBOJIOB

80 | Ctpoenune MoHOCaxXapuI0B. JINHEHHBIC U IIUKIMYECKUE
CTPYKTYPBI

81 | Xumudeckne CBOMCTBAa MOHOCAXApHIOB

82 | Amcaxapusl

83 | [Nommcaxapumbl

84 | Ilpaktuueckas padora Ne 7. «['uaponus kpaxmanay. [IpoBenen [1P7
WHCTPYKTaX 10 T/0.

85 | Pemenue 3a1a4 v BBITIOJIHEHHUE YIIPAXKHEHUM 110 TEME
«YTIIEBOILY

86 | XKupsr u macna

87 | AMMHOKHCIIOTBI

88 | [lerrrumer

89 | benku

90 | CrpykTypa HYKJIEHHOBBIX KHUCJIOT

91 | buonoruyeckasi poJib HyKJIEMHOBBIX KUCIOT

92 | IIpaktuueckas padota Ne 8.« neHTHdUKaIUSI OPraHUIECKUX I1P8
BemecTBy. [IpoBeneH nHCTpyKTax 1o 1/0.

93 | Pemenne ynpaxHeHHI MO0 TeMaM «A30TCOAEpIKAIIIE 1
OMOJIOTUYECKH AaKTUBHBIC OPraHUYECKUE BEIIECTBA»

94 | KontpoinbHas padota Ne 4 o Teme «A30TcoiepKaliie u KP4
OMOJIOTUYECKH aKTUBHBIC OPraHUYECKUE BEIIECTBA»

BbIcOKOMOJIEKYJ/ISIPHBIE COeIMHEHUs. S yac.

95 | Ananu3 KOHTPOJIbHOU paboThl.ITommmepnl

96 | Ilonmumepubie Matepuansl: Kiaccuduxaiius miactmacc.

97 | llonumepHble MaTepuanbl: BosokHa, MX Kiaccu(uKaims.

98 | IIpaktuyeckas pabota Ne 9. «Pacno3HaBaHue MIIACTMACC. I1P9
[TpoBenieH HHCTPYKTaX MO T/6.

99 | IIpaktuyeckas pabora Ne 10. «PacriozHaBaHHe BOJIOKOH. ITP10
[TpoBenieH HHCTPYKTaX MO T/6.

IToBTOpenue. 3 yac.

100 | Pemienue ynpaxHeHUI U pacyeTHBIX 3a/1ay.

101 | Pemenue ynpakHeHUH U pacyeTHBIX 3a/1a4.

102 | O6o6maroriee moBTopeHue 3a kypc 10 xinacca




‘ Hroro: 102 yaca ‘ 10 ‘ 4 ‘ 10 ‘
11 kaace
Ne Tema ypoka P | KP | Touka
PocTa
Hemertasubl. 31 yac

1 Krnaccudukarus npocThix BemecTs. Bomopo

2 l"asiorenst. Xmop.

3 Bxopanas (craproBasi) KOHTpPOJIbHAS paboTa.

4 KucnopoHsle coenMHeHus Xji0pa

5 XnopoBojopoa. CoJisiHast KHCIIOTa

6 dTOp, OPOM, HIOJT ¥ UX COCMHCHHUS

7 [IpakTnueckas padorta Ne 1.Pemienne sxcriepuMeHTalbHbIX 3a/1a4 P1 1
o Teme «I anorensi».[IpoBeneH HHCTPyKTaX 10 T/0.

8 XabKOTCHBI

9 O30H — aIJIOTPONHAS MOTUPHUKAIHS KHCIOPOaa

10 | Ilepokcu BOJIOPO/IA U €T0 IPOU3BOIHBIE

11 | Cepa

12 | CepoBosopoa. Cynbhuasl

13 | CepHuCTHIIi ra3

14 | CepHblif aHTUJIPU]T U CEpHAsi KUCIOTa

15 | IIpakTtuueckas padora Ne 2. Pemenne skciepuMeHTATbHBIX P2 1
3az1a4 1o Teme «XajbKoreHbl». [IpoBeieH HHCTpYKTax 110 1/0.

16 | Pemenue 3ama4 v BRIMOTHEHUE YIPOKHEHUH IO TEMaM
«l"anoreHp» U «XanbKOT€HbD»

17 | DnemeHTHI MOATPYIIIBI a30Ta

18 | Azot

19 | AMMuak u Coau aMMOHUS

20 | Ilpaktuyeckas pabota Ne 3. «I[Tonmydenne ammuaka u u3yueHue I1P3 1
ero cBoiictBy. [IpoBeseH nHCTpyKTax 1o 1/6.

21 | Okcuasl azora

22 | A30THas KUCJIOTa U €€ COJIU

23 | ®ochop

24 | ®ochopnsrit anruapua u GochopHbIE KUCTOTHI

25 | [Ipaktuueckas pabota Ne 4. Pemenue skciepuMeHTalIbHbBIX I1P4 1
3a/1a4 1o TeMe «JIeMEeHThI OATrPYIIbI a30Ta». [IpoBenen
WHCTPYKTaX 1o T/0.

26 | Yraepon

27 | CoenuHenus yriaepoaa

28 | Kpemuuii

29 | CoenuHeHHs KPEeMHUS

30 | Pemenue ympaxkHenuii o reme «Hemeramibn

31 | KontponbHas pabota Ne 1 o reme «Hemerasmib»y KP1

MeTtaJusbl. 30 yac

32 | AHanu3 KOHTPOJIBHOM paboTHI.
CBoiicTBa U METOIbl OTYYCHHS] METAJIOB

33 | CrnaBbl

34 | O06mas xapakTeprCcTHKA METOYHBIX METAJUIOB




35

Harpuit n xanui

36 | CoennHEeHUs HATPHSI U KU

37 | OOmas xapaKTeprCcTUKa JIEMEHTOB TJIaBHOM moArpymniisl 11
TPYIIIBI

38 | Maruwii 1 ero COeTUHCHHSI

39 | Kanpiuii u ero coeimHECHUS

40 | XKecTKOCTh BOJIBI M CIOCOOBI €€ YCTPaHEHUS

41 | AMIOMUHUN —XUMHYECKUH DJIIEMEHT M MPOCTOE BEIIECTBO

42 | CoenuHeHNS ATFOMHHUS

43 | Pemenue 3a/1a4 ¥ BBINIOJTHEHHUE YIPAKHEHUH 10 TeMe «MeTasuisl
TJIABHBIX TTOATPYII)

44 | Ilpaktuueckas padota Ne 5.Penienue skcnepuMeHTanbHbIX 3aaa4 | [1PS
o TeMe «MeTabl TIaBHBIX noarpynmy. [IpoBeaeH HHCTpYKTax
1o 1/0.

45 | O6mas xapakTepuCTHKA MEePEX0IHBIX METAJIJIOB

46 | Xpom

47 | CoenmuHeHHs XpoMa. 3aBUCUMOCTD KHCIOTHO-OCHOBHBIX U
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX CBOMCTB OT CTETICHH
OKHCIICHHSI METaJlIa

48 | Mapranernt

49 | XKene3o KaK XUMHUYECKHI DIIEMEHT

50 | XKene3o — mpocToe BENIeCTBO

51 | CoennHenns xeiesa

52 | Mens

53 | Ilpaktuyeckas padbota Ne 6. «Iloydenne MeaHOTO Kymopoca. I1P6
[Tonydenue xene3Horo Kynopocay. [IpoBeneH HHCTPpYKTax MO
/6.

54 | Cepebpo

55 | 3om0T0

56 | Hunk

57 | PemeHue 3aa4 ¥ BBITIOJTHEHUE YIIPAKHEHHH
1o TeMe «MeTaJiTbl TOOOYHBIX TIOTPYIIIT

58 | Ilpaktuyeckas padora Ne 7. Pemenne skciepuMeHTATbHBIX [1P7
3a7a4 1o Teme «MeTayuibl TOOOYHBIX TOArpymI. [IpoBeneH
WHCTPYKTaX 110 T/0.

59 | [Ipaktuueckas pabota Ne 8. «Ilomyuenue conu Mopay. I1P8
IIpoBenen uHCTpyKTax 1o 1/0.

60 | Pemenue ympaxHeHHi 1o TeMe «MeTauib

61 | Konrpoasnas pabora No 2 o teme «MeTtamib) KP2

CTtpoenue BenecTna.8 yac.

62 | AHanu3 KOHTPOJIBHOM paboThL. Spo aroma. SlnepHble peakiuu

63 | DnekTpoHHBIE KOH(UTYpAIIK AaTOMOB

64 | DnekTpoHHBIE KOH(UTYpAIIIK aTOMOB

65 | KoBaneHTHas CBsI3b M CTPOCHHE MOJIEKYII

66 | Monnas cBsi3b. CTpoeHHE MOHHBIX KPUCTAIIOB

67 | Merasunueckast cBs3b. Kpuctayuimyeckue penmeTku MeTauioB

68 | MexmonekynsipHble B3aMOCHCTBUS

69 | OGoOmaromiee noBTOpeHue 1no reMe «CTpoeHne BEIecTBay

OcHOBHbBIC 3aKOHOMEPHOCTH NIPOTEKAHUS XUMHUYECKHX peakuuii.16 yac.




70

TennoBbie 3 HEeKTH XUMUYECKUX PEaKIUN

71 | 3axoHn I'ecca

72 | Dutponus. BTopoii 3aKoH TepMOIMHAMUKA

73 | Oueprus ['m60ca u KpUTEPUH CaMOIIPOU3BOJIEHOCTH XUMHUYECKIX
peakuui

74 | Pemenue 3a/1a4 o TeMe « XMMHUUYECKasi TEPMOTUHAMUKA)

75 | CKOpOCTh XUMHYECKOU peaKIu. 3aKOH JIEHCTBYIOIUX MacC

76 | 3aBUCMMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATyPhI

77 | Karanus. KataimszaTopsl

78 | Xumuyeckoe paBHoBecue. KoHcTanTa paBHOBECHS

79 | Ilpunmun Jle Hlarenne

80 | IIpakTrueckas padoTta Ne 9.«CKOpPOCTh XUMHUECKHX PEaKITH. I1P9
Xumudeckoe paBHoBecHe». [IpoBesieH HHCTPYKTax 1o 1/0.

81 | Monnoe mpounsBenenue BoIbl. Boopo THBIN MTOKa3aTeNb

82 | XuMuyeckoe paBHOBECHE B pacTBOpax

83 | XuMudeckue HCTOYHHUKH TOKA. DJICKTPOITH3

84 | Pemenue ynpaxHeHui 110 TeMe «TeopeTudeckne 0CHOBBI
XUMHD)

85 | KonrpoasHas padora Ne 3 o Teme «TeopeTnueckrne 0CHOBBI KP3
XUMHUHD

XuMuYecKasi TEXHOJIOrusl. 7 yac.

86 | AHanm3 KOHTPOJIBHOW paboThl. HaydHbIe TPHHIIATIBI
OpraHu3aIii XUMUYECKOT0 MTPOU3BOJICTBA

87 | IIpou3BOACTBO CEpHOMN KHUCIOTHI

88 | IIpousBoACTBO aMMHaKa

89 | IlpousBoaACTBO UyryHa

90 | Ilpou3BoACTBO cTAN

91 | IIpoMBITIICHHBIN OPTaHUYECKUN CUHTE3

92 | Xumuueckoe 3arpsA3HeHHE OKPYKAIOIIEH cpefibl. «3elIeHasn
XUMHUS

XuMus B IOBCeIHEBHOM KU3HU. 5 yac.

93 | Xumug nuim

94 | JlekapcTBEHHBIC CPEICTBA

95 | Kocmernueckue u naphroMepHbIe CpeICTBa

96 | boiToBas xumus

97 | XuMus B CTPOUTENILCTBE U CEIbCKOM XO351CTBE.

IToBTOpeHnwue. 5 yac.

98 | Pemenue 3a1a4 1 ynpaxHeHHI

99 | Pemenue 3a1a4 1 ynpaxHeHH

100 | Pemenwue 3aa4 u ynpakHeHUN

101 | Pemenue 3agay v ynpakHeHUH

102 | O6o6maromiee nopTopeHue kype 11 kmacca

Hroro: 102 yaca 9 3
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