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[MosicHUuTEIbHAA 3aNICKA
PaGouas mporpamma cpeanero oOuiero o6pa3oBaHMs [0 XUMHHU COCTaBJIeHa Ha OCHOBE
denepabHOTO rOCyIapCTBEHHOTO 00pa3oBaTEIILHOTO CTaHIapTa CpEIIHETO
oOmiero o0pa3oBaHus, YTBEPXKACHHOTO MpUKa3oM MUHHUCTepCTBA O00pa3oBaHUS U HAYKH
Poccwuiickoit ®@eneparuu ot 17 mas 2012 r. Ne 413 (c M3MCHEHHSIMH W JOTIOTHCHHUSMH OT
29 nexabpss 2014 rona, 31 nexabps 2015 roxa, 29 urons 2017 roga) U aBTOPCKOW MPOrpaMMBI 10
xumun 10-11 knaccel yray6nenssiit ypoenb O.C. "'abpuensHa.
Ima npocpamma no Xumuu 0aa CpeoHezo 00uie2o 00pa306anus Ha y2ayO1eHHOM YpOoeHe
cocmaenena u3 pacuema 3 yaca 6 neoenio (210 uacoe 3a 0sa 200a odyuenus).

Pazpen 1. IIVIAHUPYEMBIE PE3YJIbTATHBI HU3YUYEHUSA YYEBHOI'O
NPEIMETA «XUMUSl» HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUSA
I[lnanupyemMble JJHYHOCTHBIE Pe3YJIbTATHI
JIN4YHOCTHBIE Pe3yJIbTAaThl B c(pepe OTHOLIEHN I 00y4aOIIMXCH K cede, K CBOeMY 310POBbI0, K
NMO3HAHMIO celsi:

— opueHTalnus O0y4yarouMxcs Ha JOCTHXKEHHE JIMYHOTO CYACThs, pealM3allfi0 MO3UTHBHBIX
KU3HEHHBIX T[EPCIEKTUB, WHUIUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
JMYHOCTHOMY CaMOOIIPEEIIEHUIO, CHOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE IJIAHBI;

— TOTOBHOCTh M CIOCOOHOCTH oOecrnedyuTb cebe W CBOMM OJIM3KUM JIOCTOMHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENbHOM, TBOPYECKON U OTBETCTBEHHOM JAEATEIIBHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh OOyYarolmuxcs K OTCTaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTb M CIIOCOOHOCTH BBhIpaOaThIBaTh COOCTBEHHYIO IO3HUIHIO IO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITUAM TMPOILIOT0 W HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPHH, TYXOBHBIX IIEHHOCTEH M TOCTHKEHUI HAIIIeH CTPaHBI;

— TOTOBHOCTh U CHOCOOHOCTh OOYYalOIIMXCSI K CaMOpPa3BUTHIO M CaMOBOCIHUTAHUIO B
COOTBETCTBUM C OOIIEYETOBEUECKUMH LEHHOCTAMU U HJ€alaMHd TIpa)JaHCKoro oOllecTsa,
MOTPEOHOCTh B (DU3MUECKOM CaMOCOBEPIIECHCTBOBAHUM, 3aHSITHUSX CHOPTHBHO-03OPOBHUTEIHHOM
NEeATEIbHOCTBIO;

— TpUHIATHE W peaju3alus IIEHHOCTeH 370pOoBOro M 0e30macHOro odpasa KU3HHU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHUE K COOCTBEHHOMY (DU3UYECKOMY M TICUXOJOTHYECKOMY
310POBBIO;

—  HEMPUSTHE BPEIHBIX MPUBBIYCK: KYPEHHUS, YIOTPEOJICHHS aJIKOTOJIsI, HAPKOTHUKOB.
JInuHocTHBIE pe3yabTaThl B cepe oTHOmIEeHHIT o0yqaromuxcs Kk Poccun kak k Poqune
(OreuyecTBY):

—  poccuiickas HWIEHTHYHOCTb, CIHOCOOHOCTh K OCO3HAHHMIO POCCHHCKOW HWISHTHYHOCTH B
MOJIMKYJIBTYPHOM ~ COIIMYME, UYYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cynb0e Poccum, maTpuoTHU3M, TOTOBHOCTH K CiykeHHI0 OTed4ecTBy, €ro
3aIlHNTE;

—  YBaXEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH mepea PonuHoM, ropaoctu 3a cBoit
Kpai, cBor0 PonnHy, mponuioe M HacTosiiee MHOTOHAllMOHAJIBHOTO Hapoaa Poccum, yBaxkeHHe K
roCy/IapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, TMMH);

—  (QopMupoBaHHE YBaXEHHUS K PYCCKOMY SI3BIKY KaK TOCYJIapCTBEHHOMY S3bIKY Poccuiickoit
Odenepanun, SBISIOMIEMYCS OCHOBOM POCCHUICKON WACHTUYHOCTH U TJIABHBIM  (DaKTOpOM
HallHOHAJIBHOTO CaMOOIIPEECIICHHS;

— BOCIHTAaHME YBAXKEHUS K KyJIbType, s3bIKaM, TPAAWIMSIM W OO0BIYasiM HapOJOB,
npoxuBaromux B Poccuiickoit @enepanuu.



JIMYHOCTHBIE Pe3yJibTAaThI B c(hepe OTHOMIEHUI 00y4aloUUXCH K 3AKOHY, TOCYJAapCTBY U K
rPaxJaaHCKOMY 00ILEeCTBY:

— TIpaXJaHCTBEHHOCTb, TPaXJAHCKas MO3ULUSA AKTUBHOIO M OTBETCTBEHHOI'O YJI€HA
POCCHIICKOTO  OOIIECTBAa, OCO3HAIOLIETO CBOM KOHCTHTYIMOHHBIE TIpaBa H  OO0S3aHHOCTH,
YBaKAIOILIETO 3aKOH U MPABONOPSI0K, OCO3HAHHO MPUHUMAIOIIETO TPaJAUIIMOHHBIE HALIMOHAJIBHBIE U
00I1Ie4eNIOBeYECKHEe T'YMAaHHUCTUYECKHE U JIEMOKPAaTHUECKHE LIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIECTBEHHOH JKU3HH,

—  TpU3HAHHE HEOTUYKIAEMOCTH OCHOBHBIX IPaB U CBOOOJ 4eJIOBEKa, KOTOPHIC MPUHAJIEkKAT
KOKIOMY OT pOXIEHHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IpaB M cBoOox 0Oe3
HapyIIeHUs] IPaB U CBOOOJ OPYTUX JIML, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MpPaBa U CBOOOIBI
YelloBeKa M TpakJaHWHA COIJIACHO OOILIEeNpHU3HAHHBIM MPHUHLMIIAM U HOPMaM MEXIyHapOIHOTO
npaBa u B coorBercTBUU ¢ KoHcturynmen Pocculiickonn @enepanuu, npaBoBas W IMOJIUTHYECKAs
IPAMOTHOCTB;

—  MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS HayKu W
OOIIIECTBEHHON TMPaKTUKHU, OCHOBAaHHOE Ha JAMaJore KyJIbTyp, a Takke pasIudHbX (opMm
OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUPE;

— HHTEpUOpH3alUs LEHHOCTEM AEMOKPAaTMM W COLMAJIbHOM COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETrYJIMPOBAaHUIO OTHOLIEHUN B IPYIIE UM COLMATbHON OpraHU3aliy;

— TOTOBHOCTh OOy4YarOIIMXCS K KOHCTPYKTHUBHOMY YYacTUIO B TPUHATHU pEIICHUH,
3aTparvBalOIIMX WX IpaBa W HMHTEPECH, B TOM YHCIE B pa3InyHBIX (opmax oOmecTBEeHHOU
caMOOpraHu3aIuu, CAaMOYTPABJICHHs, OOIIECTBEHHO 3HAUMMOM e TEIIbLHOCTH;

—  IPUBEPKEHHOCTb HAESIM HWHTEpHALMOHAIM3Ma, JApYKObl, pPaBEHCTBA, B3aWMOIIOMOIIU
Hapo/10B; BOCIIUTAHUE YBAKUTEIBHOTO OTHOLIEHUS K HALTMOHAJIBHOMY JIOCT

—  OMHCTBY JIIOJIEH, UX YYBCTBAM, PEJIUTHO3HBIM YOSKIECHUAM;

— TOTOBHOCTh OOYYAIOIIMXCS TMPOTHBOCTOSTH HJCOJOTHH SKCTPEMH3Ma, HAIMOHAIU3MA,
KceHo(poOMM;  KOppYNUMH; AUCKPUMHHAIMK 10  COLHUAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIMAIbHBIM SIBIICHUSIM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOMIECHHI 00y4aI0IHUXCS € OKPY/KAIOMIMMH JHOIbMH:

—  HPAaBCTBEHHOE CO3HAHME U IOBEJIEHHME Ha OCHOBE YCBOEHHS OOIEYETOBEUECKUX IIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHMS M MOBEJCHUS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CLIOCOOHOCTH BECTH
IUaJIoOr C JPYTUMHU JIIOJbMH, JIOCTMIaTh B HEM B3aMMOIIOHMMAaHMs, HaXOAWTh OOLIUE LETu U
COTPYJIHHUYATh JUISl UX TOCTHIKEHUS;

—  NIPUHIATHE T'YMAHUCTUYECKUX LIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIIbHOE U J100pOKeIaTeIbHOE
OTHOILIEHUE K IPYrOMY Y€JI0BEKY, €I0 MHEHUIO, MUPOBO33PEHHUIO;

—  CHOCOOHOCTH K CONEpEeXUBAHUIO U (POPMUPOBAHUE TTO3UTUBHOIO OTHOLIEHHUS K JIFOJIIM, B TOM
yuciae K JMIaM C OrPaHWYEHHBIMH BO3MOJKHOCTSIMH 3/I0pPOBbSI M HMHBaJIMAaM; OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3NYECKOMY U TIICHUXOJIOTMYECKOMY 30pPOBBIO
OPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO IIOMOIIb;

— (opMHpOBaHHME BBIPAKEHHOW B TOBEJIEHWU HPABCTBEHHON TMO3ULMH, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHMS M MOBEIEHHUS Ha OCHOBE
YCBOEHHUSI OOIIIEUEI0BEYECKNUX IEHHOCTEN U HPaBCTBEHHBIX UyBCTB (U€CTH, J10JIra, CIPaBENINBOCTH,
MUJIOCEPANS U IPYKETIO0Hs);

—  pa3BUTHE KOMIETEHUMUH COTPYIHHYECTBA CO CBEPCTHUKAMH, IE€TbMH MIIAJIIErO BO3pacTa,
B3pOCIIBIMU B 00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, MPOSKTHON
U JpYTUX BUAAX JEATEIbHOCTH.

JIn4HOCTHBIE Pe3yJIbTAaThl B c(pepe OTHOLIECHHUI 00yYAOIIMXCH K OKPYKAKOLIEMY MUPY, KHUBOI
NpHUpoje, XyA0KeCTBEHHOH KyJIbTYype:



—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH
HAyKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE JIOCTOBEPHOW MH(pOpMauen o
MEPEAOBBIX JOCTHKCHHUSIX M OTKPBITHSIX MHPOBOH M OTCUYECTBCHHON HAyKH, 3aMHTEPECOBAHHOCTDH B
HAYYHBIX 3HaHUSAX 00 YCTpoOicTBE MHpa 1 00IIeCTBa;

— TOTOBHOCTh H CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIE C€amMO0OOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH KHM3HM, CO3HATEIILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO
yCIENIHON Mpo(eCcCHOHAIBHOM U 0OIIECTBCHHOMN AeATEIbHOCTH;

—  9KOJIOrMYecKasi KyJbTypa, OCpEe)KHOE OTHOILICHHS K POJHOM 3eMiie, IPUPOIHBIM OOraTcTBam
Poccun w Mupa; MOHMMAaHUC BIHSHHS COLMAIbHO-)KOHOMHUYECKHX IIPOIIECCOB HAa COCTOSIHHE
IIPUPOJHOM U COLMAIIBHOM Cpe/bl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOIHBIX PECYPCOB; YMEHHUS U
HABBIKM Pa3yMHOI'O MPHPOJIONOIb30BaHUSA, HETEPIMMOE OTHOIICHHE K JCHCTBHSM, MPUHOCAIINM
BpEJI DKOJIOTHH; MPUOOPETEHHE OTBITa KOJIOTO-HAMIPABICHHON JIeATEIbHOCTH;

—  OCTETHYECKOE OTHOIIEHHS K MHpPY, TOTOBHOCTh K OCTETHYECKOMY OOYCTPOUCTBY
CcOOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHU I 00y4AIOIIMXCH K CeMbe U POAUTEISIM, B TOM
YucJie MOAroTOBKA K CeMeHOM KU3HM

—  OTBETCTBEHHOE OTHOIIEHHWE K CO3JIJaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO TMPUHSITHSI
LIGHHOCTEH CeMEMHOM KU3HHU;

—  TOJIOKUTEJbHBIA 00pa3 CeMbH, POAUTEILCTBA (OTLIOBCTBA U MAaTEPUHCTBA), MHTEPUOPU3ALIUS
TPaJUIIMOHHBIX CEMEHHBIX [IEHHOCTEH.

JIn4HOCTHBIE Pe3yJIbTAaThI B c(pepe OTHOMIEHHS 00YUAKOIIUXCS K TPYAY, B cepe couMaabHO-
IKOHOMHYECKHX OTHOIIEHUI:

—  yBaXkeHHE KO BceM popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3alIIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIM BBIOOP Oymymieil mpodeccnn Kak MyTh M CHOCOO peanu3aluid COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTh OOyYarOIIMXCs K TPYAOBOW Npo(EeCCUOHATBHON JEeATEIBPHOCTH KaK K
BO3MOXHOCTM  y4YaCTHUSi B pEHIGHMH  JIMYHBIX,  OOINECTBEHHBIX,  TOCYJapCTBEHHBIX,
oO0IeHanOHATBHBIX MTPOOJIEM;

—  TOTPeOHOCTh TPYAUTHCS, YBOKEHUE K TPYAy MU JIOASAM TpyJa, TPYIOBBIM TOCTHKEHUSM,
n00pOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIIEHHWE K Pa3HbBIM BHUJAM TPYJAOBOU
NeSITeNbHOCTH,

— TOTOBHOCTh K CaMOOOCTY>KMBAaHHIO, BKJIIOYas OOy4YeHHE U BBINOJIHEHUE JOMAITHUX
00s13aHHOCTEH.

JIn4HOCTHBIE pe3yJIbTaThl B chepe PU3n4ecKoro, NCUX0JI0rH4eCKOro, COUAILHOIO U
aKaJeMH4ecKoro 0,1aronoJry4us 00y4arommuxcs:

—  (hu3HUecKoe, IMOIMOHATILHO-TICHX0JIOTHYECKOE, COLIMATIbHOE 01aronoiayyne o0yJaronmxcs B
KHU3HH 00pa30BaTENbHOW OpraHu3alliM, OLIYIIEHHWE JAEThbMH O€30MacHOCTH U ICHXOJOTHMYECKOTO
koM(popTa, THPOPMAITMOHHOMN 0€30M1aCHOCTH.

ILlnanupyemMsble MeTanpeaMeTHbIE pPe3yIbTaThl
MertamnpeaMeTHbIe pe3yabTaThl OCBOSHHSI OCHOBHOI 00pa3oBaTeIbHON MPOTrpaMMBbl IIPECTaBICHbI
TpeMmsi TpyIaMu YHUBEpPCAIbHbBIX yueOHbIX neicTBuil (YVY /).

1. PerynsiTuBHBbIe YHMBepcaJbHbIe YUeOHbIe AelicTBUS
BbpInyCKHUK Hay4uTCH:



—  CaMOCTOSITENIEHO OIpEeNelIATh LENH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPBIM MOYKHO
OIIPEJICNIUTh, YTO 1IeJb TOCTUTHYTA,

—  OIIEHUBATh BO3MOJKHBIC ITOCIEICTBUS JOCTH)KEHHS IOCTABICHHOW IENU B JESTEIBHOCTH,
COOCTBEHHOW XHM3HH U >KM3HHM OKPY)KAIOLIMX JIIOJCH, OCHOBBIBASCH HAa COOOPAKEHUSX ITHKH U
MOpaJIH;

— CcTaBUTh W (HOpPMyIHpPOBATH COOCTBEHHBIC 3a/ladyll B OOpA30BATEIBHON JCATCILHOCTH H
’KM3HEHHBIX CUTYaIHsX;

—  OLEHHMBATh PECYPCHI, B TOM YHUCIIE BPEMs U JIPYT'He HeMaTepHaIbHbIE PEeCypChl, HEOOXOANMBbIE
IS TOCTHOKEHHUS TIOCTABICHHOH LeIu;

— BBIOMpaTh MyTh JOCTWXKCHHS IIeNM, IUIAHUPOBATh pEUICHWE TIIOCTABICHHBIX 3ajad,
ONTHMU3UPYS MaTepHaIbHbIC U HEeMaTepHaIbHbIE 3aTPaThI;

—  OpraHu3oBbIBaTh A(P(PEKTUBHBIA TMOMCK pPECYypCcOB, HEOOXOAUMBIX IS JOCTHIKCHHS
MOCTABJICHHOM IIETIH;

—  CONOCTABJIATH MOJTYYCHHBIA PE3YJIbTAT AEATEILHOCTH C IOCTABICHHOW 3apaHee MeJbIo.

2. [lo3naBaTe/bHbIE YHHBeEpPcAJIbHbIE YueOHbIe el CTBUS
BbInyCKHUK Hay4uTCH:

— HUCKaTh U HaxoJIuTh OOOOLIECHHBIE CIOCOOBI pEIIECHHUs 33a/]ay, B TOM YHUCIE, OCYLIECTBISATH
pa3BepHyThIil HMHMOPMAIMOHHBI MMOMCK M CTaBUTh HA €ro OCHOBE HOBBIE (ydeOHblE H
[103HABaTENbHbIE) 33/1a4U;

— KPUTUYECKHM OLCHMBATh U MHTEPIPETUPOBATh HMH(MOPMALMIO C pa3HbIX HO3MLUH,
pacrio3HaBaTh U GUKCUPOBATH TPOTHBOPEUHS B HH(OPMAIIMOHHBIX UCTOYHUKAX;

—  HCIIOJIb30BaTh  pa3IMYHbIE MOJICIbHO-CXEMAaTHUECKUEe CpelICcTBa JUIsl  IPEACTAaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH, a TaKKe MPOTUBOPEUMH, BBIABICHHBIX B MH(POPMALMOHHBIX
HCTOYHHKAX;

— HaxoAWTb M NPUBOAMTH KPUTUYECKUE APTryMEHThl B OTHOIIEHUU JEHCTBUN U CYXKICHHU
Ipyroro; CHOKOWHO M pPa3yMHO OTHOCUTBCSI K KPHUTHYECKMM 3aMEYaHHUSAM B OTHOLICHHUH
COOCTBEHHOTO CY>KJIEHUSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pPa3BUTHS;

—  BBIXOAMTH 3a PaMKHU Y4eOHOro IpeaMeTa M OCYLIECTBIATH IeJICHANPaBICHHBIH IOMCK
BO3MOKHOCTEH [UI IIHUPOKOrO NEPEHOCA CPEACTB U CIIOCOOO0B IEHCTBUS;

—  BBICTpauBaTh WHAMBHUIYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs OIpaHHUYEHHS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHbIE OTPAaHUYEHHUS;

—  MEHATh U YJEPKUBATh Pa3HbIE MIO3UIMH B I03HABATEIBHON AESITEIBHOCTH.

3. KomMMyHuKaTHBHBbIE YHHBepPCAJbHbIE yUeOHbIe AeilicTBUS
BbhinyCKHUK HAY4YUTCSH:

—  OCYUIECTBIISITH JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpPU 00pa30oBaTeIbHOM OpraHu3aldy, TaKk M 3a €€ IpelaesiaMu), MoJ0upaTh MapTHEPOB IS
JICNIOBOM KOMMYHHUKAIIMM HMCXOAS M3 COOOpaKEHUH pe3yJNbTaTUBHOCTH B3aWMOJCUCTBUSA, a HE
JIMYHBIX CUMIIaTHI;

—  TIpPH OCYIIECTBICHUH TPYNIOBON pabOThl OBITh KaK PYKOBOAMTEIEM, TaK U YJICHOM KOMAaH/IbI
B Pa3HBIX pOJIsiX (T€HEPATOP UACH, KPUTHK, UCTIOJIHUTEIh, BEICTYIIAFOIIHMI, SKCIIEPT U T.11.);

—  KOODIWHHPOBATh U BBINOJHATH pPAa0OTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

—  Pa3BEpHYTO, JOTUYHO M TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIOIb30BAHUEM aJIeKBATHBIX
(YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(MIMKTOTEHHBIE CUTYAIllUU W MPEIOTBPALIaTh KOH(IUKTHI 10 UX aKTUBHOM
(da3pl, BBICTpaWBaTh JEJIOBYID H 0O0pa3oBaTeIbHYI0 KOMMYHHUKAIMIO, W30eras JUYHOCTHBIX
OLICHOYHBIX CYXJICHUI.

Ilpeomemuvimu pesynomamamu siBISIIOTCS:



BbInyCKHUK Ha yriiy0JIeHHOM YPOBHE HAYYHUTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJb XUMHUU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MHpa M B HPAKTUYECKOM JEATEIbHOCTU YEJIOBEKA, B3aUMOCBS3b MEXKIYy XUMHUEH WM JIpPYTrUMU
€CTECTBEHHBIMU HAayKaMU,

—  WUIIOCTPUPOBATh HA IPUMEPAX CTAHOBIICHHE U 3BOJIIOIUI0 OPraHUYECKON XMMUU KAK HAYKH
Ha pa3UYHbIX UCTOPUUYECKUX ITAIaX €€ Pa3BUTHS;

—  YCTaHaBIIMBATh IMPUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY CTPOCHHEM ATOMOB XMMHYECKUX
3JIEMEHTOB UM TMEPUOJAMYECKHUM H3MEHEHHMEM CBOMCTB XMMUUYECKHX AJIEMEHTOB U UX COCAMHEHUUN B
COOTBETCTBHUHU C MOJO0KEHUEM XUMHUECKUX 3JIEMEHTOB B IIEPUOIMUECKON CUCTEME;

—  aHaANM3UPOBATh COCTAB, CTPOEHHWE M CBOMCTBA BEILECTB, MPUMEHSSI MOJOKEHUSI OCHOBHBIX
XUMHYECKUX TEOPUH: XUMHUUYECKOrO CTPOEHHUsI oOpraHuyeckux coeauHeHuid A.M. bytieposa,
CTPOCHUSI aTOMa, XMMHYECKOW CBSA3U, JJIEKTPOJIUTHYECKOW AUCCOLMALMM KUCIOT M OCHOBAHUI;
YCTaHABJIMBATh MPUUYMHHO-CIICJCTBEHHBIE CBA3U MEXIY CBOWCTBAMHM BELIECTBA U €r0 COCTABOM U
CTPOCHHUEM;

— [PUMEHATH IpaBUia CUCTEMATUYECKONM MEXIYHApOAHOM HOMEHKJIATyphl KakK CpeacTBa
pa3IYeHus U WICHTU(UKAIIMA BEIIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBISITh MOJIGKYJISIPHBIE M CTPYKTYpHBIE (DOpPMyJbl HEOPraHMYECKUX M OPraHUYECKUX
BEIIECTB KaK HOCUTENCH WH(POPMAIIMU O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX M NMPHHAJICKHOCTH K
ONPEJIEIICHHOMY KJIACCY COETMHEHUM;

—  OOBSACHATH MPUPOIY U CIIOCOOBI 00pa30BaHUsI XUMUYCCKOW CBS3U: KOBAICHTHOU (TIOJSIPHOM,
HEMOJISIPHON), HOHHOM, METaJUNIMYEeCKOW, BOAOPOJHOW — C IIENIbI0 OMpPENeICHUs XUMUYECKOU
AKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh (PU3UYECKHE CBOICTBA HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB HU
YCTaHABIIMBATh 3aBUCHMOCTh (DU3MUYECKUX CBOKCTB BEIIECTB OT THUITA KPUCTALTMICCKON PEIICTKH;

—  XapaKTepU30BaTh 3aKOHOMEPHOCTH B MU3MEHEHHUHM XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJAHBIX COCTMHEHHM, BHICIITUX OKCHIOB U THAPOKCHJIOB;

— TPUBOJUTH HPUMEPHl XMUMHYECKUX PEAKIMI, PACKPBIBAIOIIUX XaPAKTEPHbIE XUMHUYECKUE
CBONCTBA HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB H3YUYCHHBIX KJIACCOB C IENbI0 UX
UACHTUPUKAIIIN U 00bSICHEHUS 00JaCTH TPUMEHEHNUS;

—  ONpeAeNATh MEXaHW3M peakIMu B 3aBUCHUMOCTH OT YCJIOBHM MPOBEACHUS PEAKIUU U
MIPOTHO3UPOBATh BO3MOXHOCTh NMPOTEKAHUSI XUMUYECKUX PEaKIMi Ha OCHOBE THUIA XUMUYECKOU
CBSI3U U aKTUBHOCTU PEAreHTOB;

—  yCTaHaBIUBAaTh 3aBUCHUMOCTb PEAKI[MOHHOM CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHUH OT
XapakTepa B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX C IEIbI0 MPOTHO3UPOBAHMS TPOTYKTOB
peakuuy;

—  YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIMA U CMEMICHUS XMMHYECKOTO
paBHOBECHsI OT Pa3jIMYHBIX (PAKTOPOB C IENbI0 OMPECICHUS ONTUMATIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

—  YCTaHaBIIMBAaTh T€HETUYECKYIO CBSI3b MEXKIY KJIaCCAMM HEOPraHMYECKUX W OPTraHUYECKUX
BEIIECTB 11 OOOCHOBAaHUS TMPUHIMIHAIBHOW BO3MOXKHOCTH TIOJIYYEHHUSI HEOPTaHWYECKHX |
OpraHUYEeCKUX COCIMHEHHM 3aJJaHHOTO COCTAaBa U CTPOCHUS;

— MoAOMpaTh pEareHThl, YCIOBUS U ONPEACNSITh MNPOAYKTHI PEAKIUN, IO3BOJISIONINX
peann3oBath 1a00paTOPHBIE U MPOMBIIIJICHHBIE CIIOCOOBI MOTYYSHHs BAXKHEHIIINX HEOPTAHUYECKUX
1 OpPTaHUYECKUX BEIIECTB;

—  ONpEeAeNATh XapakTep Cpelbl B pe3yibTaTe TUIPOJM3a HEOPraHMUECKUX W OpPraHUYEeCKUX
BEIIECTB M TPUBOAUTH MPUMEPHI THUIPOJM3a BEIIECTB B ITOBCEAHEBHOW JKM3HU 4YEJIOBEKA,
OMOJIOTMYeCKIX 0OMEHHBIX MPOIECCaX U MPOMBIIICHHOCTH;

— TPUBOJIUTH  TNPUMEPHI  OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX  pEAaKIM B MPHUPOJIE,
MIPOU3BOJCTBEHHBIX MPOIECCaX U KU3HEACSITEIbHOCTA OPraHU3MOB;



—  00OCHOBBIBaTh MPAKTHUECKOE MCIOIb30BAaHUE HEOPTaHWYECKUX U OPraHMYECKHUX BEIIECTB U
WX peaKluil B IPOMBIIUICHHOCTH U OBITY;

—  BBINOJHATh XMMUYECKUN SKCIIEPUMEHT 10 PACMO3HABAHUIO U MOJIYUCHHUIO HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIACCaM COCIWHEHUH, B COOTBETCTBHH C
MpaBWaMd M IpueMamMu 0e30macHOi paboThl C XMMHUYECKHMMH BEIIECTBAMH U J1a0OpaTOPHBIM
o0opyoBaHuEM;

—  TPOBOAMTH PACUYEThl HA OCHOBE XUMHUYECKHX (OpPMYJ U ypaBHEHUI peakiuil: HaXOXKICHHE
MOJICKYJISIPHON (pOpPMYJIBI OPTaHMYECKOTO BEIIECTBA MO €ro IUIOTHOCTH W MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIM IO MPOIYKTaM CrOpPaHUs; PAacyeTbl MacCOBOM J0JH
(Macchl) XMMUYECKOTO COCIMHEHHSI B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIICCTBA)
MPOJIYKTOB PEAKIIMH, €CIIU OJHO U3 BELIECTB JaHO B U30BITKE (MMEET MPUMECH); pacueThl MacCOBOU
WM 00BEMHOM JIOJIM BBIXO/A MPOIYKTa PEAKIUU OT TEOPETUIECKH BO3MOXKHOTO; PACUEThI TEIIJIOBOTO
s dekra peakuuu; pacdeTbl 0OBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKHX PEAKLHUAX; PacueThl
Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOJYKTA PEAKIMHU, €CJIM OJHO M3 BEIIECTB JaHO B BUJIC
pacTBopa ¢ OIpeeIeHHON MaccoBOil 10JIel PaCTBOPEHHOT'O BEIIECTBA;

—  HUCIOJB30BaTh METOJABl HAYYHOTO TO3HAHWS: aHAINU3, CHHTE3, MOJACIUPOBAHNE XUMUYICCKUX
MIPOLIECCOB U SBJIGHUN — MPH PEIICHUU y4eOHO-HUCCIEeNOBATENBCKUX 3a/1a4y M0 U3YYEHHUIO CBOICTB,
CIIOCO0O0B TIOJTyYEHUS U PaCliO3HABAHUS OPTAHHMUYECKUX BEIIECTB;

— BJaAeTh IMpaBWiIaMH O€30MacHOr0 OOpalleHUs C E€IKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIIECCTBAMH, CPEIICTBAMU OBITOBOW XMMHH,

—  OCYUIECTBIISITh TMOWUCK XHMHYECKOH HHpOpMAIMK [0 Ha3BaHUAM, HWIACHTHU(HUKATOpaM,
CTPYKTYPHBIM (pOpMyJIaM BEIIECTB;

—  KPUTHYECKH OLICHHWBATh M MHTEPIPETUPOBATh XUMUYECKYIO HH(OPMALIHIO, COACPKAILYIOCS B
COOOIIIEHUSAX CPEJICTB MAaCCOBOM MH(OpMAIH, pecypcax MHTepHEeTa, HayYHO-TTOMYJISIPHBIX CTaThsIX
C TOYKHU 3PEHHUS €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH B IIEJISAX BBISBICHUS OIMIMOOYHBIX CYXKICHUN U
(dbopMupoBaHHS COOCTBEHHOH MO3HIINM;

—  yCTaHaBIWBATh B3aWMOCBSI3M MeXAy (akTaMu U TEOpHEH, MPUUMHON W CIEACTBHEM IMpH
aHaJIM3e MPOOJEMHBIX CUTyalluii 1 000OCHOBAHWW MPUHUMAECMBIX PEIICHUN Ha OCHOBE XUMHYECKHX
3HAHUI;

—  TPEICTaBJIATh IMYTH PEHMICHUS TI00aTbHBIX MPOOJEM, CTOSIIMX TEpe]] YeIOBEUYESCTBOM, H
MEPCTIEKTUBHBIX HANpPABIEHUN pa3BUTHUS XUMHUYECKHX TEXHOJOTHH, B TOM YHCIE TEXHOJIOTHMA
COBPEMEHHBIX MATEePHAIOB C PA3IMYHON (DYHKIIMOHAIHLHOCTHIO, BO30OHOBJISIEMBIX HCTOYHHUKOB
CBIPBS, IEPEPAOOTKHU M YTHIIU3AINH TPOMBIIITIEHHBIX U OBITOBBIX OTXO/IOB.

BbINyCKHUK Ha yrjIy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYHThCS:

—  ¢hopmyruposame yenb UCCIeO08aHUs, BbLOBULAMb U  NPOGEPSMb  IKCHePUMEHMATbHO
2UNoOme3bl 0 XUMUHECKUX CEOUCMEAX 8EUeCE HA OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCIU
BCMYNAmMs 8 XUMUHeCKUe peaxkyuu, 0 Xapakmepe u npoOYKmax pasiudHblx XUMU4eCKUx peakyuil,

—  CAMOCMOSMENbHO NAAHUPOEAMb U NPOBOOUNMb XUMUUECKUE IKCNEPUMEHMbL ¢ COONOOEHUEM
npasui 6e30nacHol pabomsl ¢ 8ewecmeamu U 1a6opamopHuimM 060py0osaHuem,

—  uHmepnpemuposams OAHHblE O COCMABE U CMPOCHUU BEUeCms, NOJYVUEeHHble C NOMOUbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMOO08,

—  OnuCkIBAmMb COCMOSIHUE JJIeKMPOHA 6 AMOMe HA OCHO8E COBDEMEHHbIX KEAHMOBO-
MEXAHUYECKUX NPeOCMAsLeHUll 0 CIMPOEHUU amoma 0iist 00BbACHEHUs Pe3yIbmamos CHeKmpaibHO20
aHanu3a eewecms,

—  Xapakmepuzoeamv — pPoib  A30MOCOOEPAHCAWUX — 2eMEPOYUKIUYECKUX — COCOUHEeHUll U
HYKIEUHOBIX KUCIOM KAK BANCHEUUUX OUONOSUYECKU AKMUBHBIX 8ELECTS;

—  NPOCHO3UPOBATL BO3MONCHOCb NPOMEKAHUS OKUCTUMETbHO-80CCNAHOBUMENTbHBIX PEeAKYUll,
JIeACAuUX 8 0OCHOBE NPUPOOHBIX U NPOUZBOOCEEHHBIX NPOYECCOB.



DneKTUBHBIN Kype «Pewenue 3a0au no xumuu, 11 xnacc: noocomoska k EI'D no xumuuy Ha
HAay4YHOM YpOBHE PpACKpPBIBAET PpsJl TEOPETUUYECKUX BOIPOCOB IIKOJBHOIO Kypca XHMMH;
croco0cTByeT 0000IIEHHIO MaTepHalia o 001Iell, HeOpraHMYeCKON U OPraHuYeCKOW XUMHUH.

K sTtomy BpemeHu mpoiifieHa mporpamMma OOIIed W HEOPraHWYEeCKOW XMMHH, ydalluecs B
OCHOBHOM KypC€ YX€ O3HaKOMJIEHbl C THUIIAMHM PACYETHBIX 337a4 M HMX pEIICHHEM. OJTO JaeT
BO3MOYKHOCTh Ha 3aHATHAX (PaKyJIbTaTHBHOTO Kypca 3aKpenuTh MOJTy4YeHHbIC 3HAHUS; 00paTuTh
BHUMaHHE Ha OCOOEHHOCTU CTPOCHHS M CBONCTB OpPraHMYeCKUX BELIECTB, UX B3aWMOCBS3b U
B3aMMOIIPEBPAIICHUS, HA TUIOJOTHIO PAaCYETHBIX 3amad. llpm pa3paboTke mporpamMmbl  Kypca
OOJIBIITMHCTBO 3a7a4 W YNPaKHEHUH B3ATO M3 MeToauyeckux ykazanuii ®UIIM mo moaroroBke K
EI'D. OcHoBHOM 11enbt0 moaAroToBkH K EI'D siBisiercst oBnajieHue HaBbIKaMH BBITIOJIHEHUsI Hanboee
CIIOXKHBIX  3a/laHUi, 3HAHHUE OKHUCIIMTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi, OCHOBHBIX KJIACCOB
OpPraHMYECKUX U HEOPraHUYECKHUX COEIMHEHUH, a TAKXKE aJrOPUTMbI PEIIEHUS OCHOBHBIX THUIIOB
pacyeTHBIX 3a/]a4.

DJNEeKTHBHBI  KypC TO3BOJHMT BOCHOJHHTH NpOOENbl B 3HAHHUAX YYalIMXCS W HAdaTh
LIEJICHANIPaBJICHHYI0 IIOATOTOBKY K CJay€ HWTOTOBOIO 3K3aME€Ha MO XUMHUHU. JlaHHBIA Kypc
COJICHCTBYET KOHKPETH3AIUN U YIIPOUCHHUIO 3HAHUH, Pa3BUBAET HABBIKM CAMOCTOSTEIILHONW paboTHl,
CIIy>KMT 3aKPEIUICHUIO B TaMATU y4alIUXCsd XMMUYECKUX 3aKOHOB U BaKHEUIINX MOHATUH. OCHOBOI
Ui pa3pabOTKU MPOTrPaMMBbl 3JIEKTUBHOTO Kypca OBLIM CJIENYIOUIME HOPMAaTHUBHBIE JOKYMEHTBI:
CTaHJapT cpeAHero (MOJIHOro) odmiero oopazopanus no xumun 2004 r., npuMepHbIe TPOrPaMMBI 110
XUMUW JUIS cpenHero (monHoro) obmero oOpasoBanusi 2004 r., crienuduKanys KOHTPOIBHBIX
M3MEpUTENbHBIX MaTepuaioB EAMHOr0 TocynapcTBeHHOro sk3ameHa 2020 roma mo Xumuw,
KoAu(UKATOp DIEMEHTOB COJEpXKaHHWs W TpPeOOBAaHMI K YpPOBHIO IIOATOTOBKH BBIITYCKHUKOB
0011e00pa3oBaTeNbHBIX YUPESKICHUH IS €IWHOTO rocyaapcTBeHHoro sk3ameHa 2020 roma mo
XMMUH, BAPHAHTHI KOHTPOJIBHBIX U3MEPHUTENbHBIX MaTepuaiios, 2018, 2019 roxos mo xumum.

ONEKTUBHBIN Kypc paccuMTaH Ha 34 yaca M IpelyCMaTpUBaeT JIEKLIMOHHBIE, CEMUHAPCKUE,
npaktudeckue 3anarus. Kypc comepkut nporpammy, TEMaTHYECKOE IUIAHUPOBAHHUE, METOANYECKHE
PEKOMEHJALMU, CHUCOK Y4YeOHOW JuTepaTypbl Uil Y4YUTelds U oOydaroIiuxcs, IUAAKTHUYECKHe
MaTepuasbl, IPUMEPHI TECTOB I MPOMEXKYTOUYHOTO KOHTPOJISI 3HAHUW M YMEHUH IIKOJIBHUKOB U
JIOMAIllHUE 3a/1aHus], 0OecreunBarollie CUCTEMAaTHYECKYI0 IOJArOTOBKY K caade EI'D mo xumum.

OCHOBHOHM aKIEHT IpHU pa3pabdOTKe NporpaMMbl Kypca JejaeTcss Ha pelleHMH 3aaad o
6mokam: «O6mas xumus», «Heopranumueckas xumusy», «Opranuueckas xumus». Ocoboe BHUMaHKE
yAENsAeTCs METOJMKE PpEeLIeHMs 3aJad 4YacTU A TMOBBIIIEHHOTO YpPOBHS ciloXHOcCTH M vactu C
BBICOKOT'O YPOBHS CJIOKHOCTH T10 KOHTPOJIBHO-U3MEPUTEIbHBIM MaTepuaiam EI'D.

Pemenune 3amau - He caMmolenb, a METOJ] TIIO3HAHUS BELIECTB W HX CBOICTB,
COBEpLICHCTBOBAHUS M 3aKpEIUICHUs 3HAHMU ydamuxcsa. Yepes pemieHne 3anad OCyIIECTBISETCS
CBS3b TEOPUU C TMPAKTUKON, BOCHUTHIBAIOTCS CAMOCTOSITENIBHOCTh U LEJIEYCTPEMIIEHHOCTD,
(bopMHUpYIOTCS palliOHATIbHbBIE TPHEMbI MBIIUICHUS.

YMeHue pemaTh 3aJaud SBISIETCS OJHUM U3 IMOKa3aTeledl ypOoBHS pa3BUTUS XUMHYECKOIO

MBILUIEHUS], TITyOMHBI YCBOCHHUS IIKOJBHUKAMH Y4eOHOI0 MaTepualia, 4To MO3BOJIMUT B JajbHENIIEM
YCHEIIHO 3aHUMAaThbCs B BBICHIMX Y4YEOHBIX 3aBEIEHUSAX [0 BBIOpAaHHOMY HpPOGUIIO (XUMHUS,
Ouosorus, Gpusuka).
B kauectBe yueOHO-METOIUYECKOT0 KOMIUIEKCA MPU OpraHu3aluu 3aHATHH Kypca « Pewenue 3adau
no xumuu, 11 knacc: noocomosxa k EI'D no xumuu» MOXHO UCIIOJIb30BaTh OCOOUE MO XUMHUU IS
MOCTYyHAaoUMX B By3bl Noj peln. XomueHko [.I1., u yueOHO-TpEHUPOBOUHbIE MaTepUaIbl MO pPe.
Ky3pmenko H.E. BeimeykasanHble Marepuaibl pacKpblBalOT Haubojee CIOXKHBIE BOMPOCHI
IIKOJIBHOTO Kypca XMMHH, COJIEp’KaT MO XUMHUHU JJs MOCTYHAaroIMX B BY3bl MOJ pel. XOMYEHKO
I'Il., u y4eGHO-TpeHHpOBOUHbIe Marepuaisl mnox pen. Kysemenko H.E. Brimeykazanubie
MaTepuajbl PACKpPhIBAIOT HauOoJiee CIOKHbIE BOMPOCHI MIKOJBHOTO Kypca XHUMHH, COJEpKar
KOMIUIEKC TPEHUPOBOYHBIX YNPAXKHEHUH MO CIOXKHBIM TEMaM M METOAMYECKH PEKOMEHAALUU I
YUUTEIS.



IIporpamma 3J1eKTUBHOTO Kypca «Pelienue 3a1a4 no XMMuM,
11 kaacc: moaroroBka Kk EI'D o xumun»
Tema 1. CTpyKTYypa KOHTPOJbLHO-U3MePUTENAbHBIX MaTepuaaoB EI'D nmo xumuu. OcobenHocTu

CaMOCTOSITEJIbHO MOATOTOBKY MIKOJIbHUKOB K EI'D (1 yac)

Cremudukanus EI'D mo xumum 2017 r. [Inan sk3amenanmonnoit padotel EI'D mo xumuu 2020 .
(ITPMJIOXKEHUE k cneundukanum). Konnpukatop 31eMEeHTOB COAEPIKAHHUS MO XUMHUH AJISI COCTABICHUS
KNMos EI'D 2017 r. KontponsHo-u3MepuTeiabHble Matepuansl 1o xumun 2016-2017 1. (aHanmm3 TUIHYHBIX
omKOoK).

XapakTepucThKa cojaepkaHusi dYacth 1 0a3oBoro ypoBHs cioxHocTH EI'D mo xumum 2020 r.
XapakTepuCTHKa COIEPXKaHUs MEPBOM YacTH MOBBIIEHHOTO ypoBHA cioxHoctd EI'D mo xumuum 2020 r.
XapaKTepuCTHKA COJCPIKAHMS YaCTH 2 BBICOKOTO YpOBHs cinoxHocTH EI'D mo xumuu 2020 .

OCOOEHHOCTH CaMOCTOSTEIEHON IOATOTOBKHA JIOMa IO TPEHHPOBOYHBIM MaTepuanaM. Co3maHwme
JHeBHHKA «MoM ycnexu U JOCTHXKEHUs». WHTepHeT-pecypchl IUisl MOArOTOBKMA IIKOJBHUKOB K EI'D mo

XUMHUH.

Tema 2. Teoperuueckue ocHOBbI xXuMuu. O6mas xumus (8 yacos)

2.1, Xumuueckuii snemenm

CoBpeMeHHBIC TIpEICTaBICHUSA O CTpPOCHWU aroma. CTpOEHHE JIIEKTPOHHBIX O0OJOYEK aTOMOB
JJIEMEHTOB TEPBBIX YETHIPEX IMEPUONOB: S-, P- M J-3JeMEHTHl. JJEKTPOHHAas KOH(QUTYpalus aroma.
OcHoBHOE 1 B0O30YKAEHHOE COCTOSHAE aTOMOB.

Ilepyponnuecknii 3aKOH M NEPUOAMYECKAs CUCTEMa XHUMHUYecKHX 3ieMeHTOB J[.M. Menneneesa.
Paguycel aToMOB, UX NEpHOAMYECKHE H3MEHEHHS B CHCTEME XHMHYECKHX 3JIEMEHTOB. 3aKOHOMEPHOCTH
W3MEHEHHUS XMMUYECKHX CBOICTB 3JIEMEHTOB M HUX COeIMHEHWH mo mepuonaM u rpymmaM. llonsarue o

PaaAOaAKTUBHOCTH.

2.2.  Xumuueckas ces13b u CMpOeHUe 8eujecmed

KoBanentnass xumudeckass CBs3b, €€ pPa3HOBUIAHOCTH (TOJISIpHAs W HEMOJIApHas), MEXaHU3MBI
o0pa3oBaHMs. XapaKTEPUCTUKHA KOBAJICHTHOM CBs3W (JUIMHA W DdHeprus cBs3u). HoHHas CBs3b.
Merammueckast cBsi3b. BogopoaHast cBs3b.

OneKTpooTpUIaTenbHOCTh. CTENeHb OKHMCIEHHS W BAJIEHTHOCTh XMMHYECKHX 3JIEMEHTOB. BemiecTra
MOJICKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. 3aBUCHMMOCTb CBOWCTB BELIECTB OT OCOOEHHOCTEH HX
KPUCTAJUTMYECKON PEIIETKH.

2.3.  Xumuueckue peaxyuu
2.3.1. Xumwnueckas KUHETHKA

Knaccudukanms xumudeckux peakinuid. TemnoBoit apdekt xummuueckolt peaknuu. TepMoxuMudeckue
ypaBHeHHsA. CKOPOCTh peaKiiy, e€ 3aBUCHMOCTh OT Pa3INYHbIX (PaKTOPOB.

Obpatumble M HeoOpaTHMble XUMHYECKHE peakuuu. XHMHUYecKkoe paBHoBecue. CMelneHue
XMMUYECKOT0 PaBHOBECHS MO/1 ACHCTBHEM PA3IHMYHBIX (PaKTOPOB.

2.3.2. Teopus DIEKTPOIMTHYIECKOM AUCCOLUALIMN

BHCKTPOJ'II/ITI/I"IGCKaH Aucconranusa  3JICKTPOJIUTOB B BOJAHBIX pacTBOpax. CunbHple U cliaObie
DJICKTPOJIUTHI. PeaKLII/II/I HOHHOI'0 OOMEHA.
XapaKTepHLIe XHMHYECKHE CBOMCTBA OKCHIOOB: OCHOBHEIX, aM(bOTCpHBIX, KHUCJIOTHBIX. XapaKTepHLIe



XUMHYCCKAE CBONCTBA OCHOBAaHMA W aM(OTEPHBIX THUIPOKCHIOB. XapaKTEPHBIC XHMHYCCKHE CBOMCTBA
KHCIOT. XapakTEepHUCTHKAa OCHOBHBIX KJIACCOB HEOPTraHWYECKHX COCNWHEHWH C TO3ULHUHN TEeOopHH
aJIeKTpoIuTHIecKOr nucconmanun (TI/I).

XapakTepHble XUMHUIECKHE CBOMCTBA COJIEH:CPETHNX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpUMEpe
COCIIMHCHMI aTIOMUHMS W [UHKA). ['maponus coseli. Cpena BOJHBIX PacTBOPOB: KHCHas, HEHTpaabHas,
menovHas. Bomoponuwiii mokasatens (pH). Mumukatoper. OmnpezeneHue xapakTepa Cpeibl BOJIHBIX

pacTBOpPOB BELIECTB.
2.3.3. OKUCIHTENTFHO-BOCCTAHOBUTEIHHBIC PEAKITUN

Peakiun OKHCIMTENEHO-BOCCTAHOBUTENBHBIC, UX Kiaccupukanus Koppo3uss MeTauioB U CIIOCOOBI
3alMTl  OT He€. DJEKTPONM3 paciyiaBOB M pacTBOpoB (cosei, mienoded, Kucior). Peaxmuy,
MIOITBEPKJAIOIINE B3aUMOCBSI3b PA3IMYHBIX KJIACCOB HEOPTAaHNYECKUX COEIUHEHUH.

2.4. Pewenue mpenupogounvix 3adau no meme: «Teopemuueckue ocnogvl xumuu. Ooujan
xumusn» (no mamepuanam KHMoe EI'J)

Brruncnenne mMaccsl pacTBOPEHHOTO BEILECTBA, COACPIKALIETOCS B ONPEIENICHHOM Macce pacTBOpa C
M3BECTHOM MaccoBOH Joned. PacueTsl: 00bEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKHX peakiusax. Pacdersr:
TeroBoro »ddekra peaknun. PacueTsl: MaccoBOW MOMM (MAacchl) XUMHYECKOTO COSHMHEHUS B CMECH.
Hanucanue ypaBHEHMH OKHCIHUTENbHO-BOCCTAHOBUTENIBHBIX DPEAKLUM, paccTaHOBKAa KO3((UIMEHTOB
METOJIOM 3JICKTPOHHOTO OaaHca.

Tema 3. Heoprannyeckas xumus (10 yacos)

3.1.  Xapaxmepucmuxa memannos enagHvix NOOZPYNN U UX COCOUHEHUT
OOmias xapakTepuCTHKa METaJuloB MIaBHBIX moarpynn I-1l1 rpynm B cBs3M ¢ HX TONOXKEHHEM B
MEPUOTNYECKON cHCTeMe XUMHUUecKuX anemenToB JI.1. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS HX aTOMOB.
XapakTepHble XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB M COCAMHEHHH METaIOB - IIEJOYHBIX,
HIETIOYHO3EMETHHBIX, aTFOMUAHMUSL.

3.2.  Xapaxmepucmuxa Hememanios eiaeHbIX NOOZPYNN U UX COCOUHEHUT
OOmias xapakTepucTUKa HEMETauI0B maBHbIX noarpynn 1V-VII rpynm B CBSI3U ¢ UX MOJIOKEHUEM B
MIePHOINYECKON CUCTEMe XUMUYeCKHX d1eMeHToB JI.11. MeHzeneeBa n 0COOCHHOCTSIMU CTPOCHHSI X aTOMOB.
XapakTepHble XUMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB M COEJAMHEHWH HEMETaJIOB - BOAOPOJA,
raJoreHoB, KHCIIOpOo/ia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUSL.

3.3. Xapaxmepucmuka nepexooHbLX 31eMeHMO8 U UX COeOUHEeHUL
XapakTepucTUKa NEPEXOJHBIX AJIEMEHTOB - MEIW, LIMHKA, XpOMa, jKele3a MO HUX IMOJIOKEHUIO B
MEPUOAMYECKON cUCTeMe XUMHUUYeCKuX aeMenToB [1.M. MenneneeBa 1 0COOCHHOCTSM CTPOCHHS UX aTOMOB.

XapakTepHble XUMHYECKHE CBOWCTBA MIPOCTHIX BEIIECTB M COEAMHEHNH NEPEXOJHBIX METAJIOB - MEJIH,
LUHKA, XpOMa, XKeJle3a.

3.4. Pewenue mpenuposounvix 3aoau no meme: «Heopeanuueckas xumusn» (no mamepuanam
KHMoe EI'J)

Pacuersl: Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CIIH OJHO U3 BELIECTB AaHO B
BHJIE pacTBOpPA C ONpPEIETIEHHON MacCOBOM JI0JIel paCTBOPEHHOT'O BEIECTBA.

PacueThl: MacCoBON MM OOBEMHOM JIOJHM BBIXO/A MPOAYKTa PEaKIUU OT TEOPETHYECKH BO3MOYKHOTO.
PacueTsl: MACCOBOM 101U (MAcchl) XMMUYECKOTO coequHeHus B cMecu. Onpenenenne pH cpeabl pactBopom
CcoJIei.



I'eneTnueckasi CBS3b MEXKAY OCHOBHBIMU KJlIaCCaMH HEOPIraHHMYCCKHX coenuHeHui. KadecTBeHHBbIE
PCaK Ha HEOPraHNYCCKUC BCIIECCTBA U NOHBI.

Tema 4. Opranudeckas xumus (10 gacos)

4.1. YVaneeo0opooul
Teopusi CcTpoeHHSI OpPraHUYECKUX COeIUWHEHUU. M3oMepust - CTpyKTypHas M MpOCTpaHCTBeHHas. [’
OMOJIOTY U TOMOJIOTHUECKUH Psi.
Tumbl cBsi3eii B MOJICKYJIaX OpPraHMYECKUX BEIIECTB. | MOpWAM3aIis aTOMHBIX OpOWTaNel yriepoja.
Pagukan. ®ynkuuoHansHas rpynmna. Kinaccudukaiiys 1 HOMEHKIIATYpa OpraHHYECKUX COCIUMHEHUM.
XapakTepHble XUMUYECKHE CBOMCTBA YIJIEBOIOPOAOB: aJIKAHOB, LMKJIOATKAHOB,
QJIKCHOB, JMCHOB, AIKMHOB. [IpupoHbIC UICTOYHHUKH YTIICBOIOPOJIOB, HX NepepaboTka. MeXxaHU3MbI peaKiui
MIPUCOCTUHEHNS B opranndeckoit xumun. [Ipasmno B.B. MapkoBHrKOBa, TpaBuiio 3aitiera A.M.
XapakTepHble XWMHUYECKHE CBOWCTBA apOMAaTHYECKHX VYTJIEBOJOPOJOB: OCH307a W TOJYyOJa.
MexaHn3MBI peakiuii 3MeKTPOPUITBHOTO 3aMEIEHUS B OPTaHNYECKUX PEaKIUsIX.
BricokoMornekysipHbIe COeMHEHNS. Peakuy momMepru3anny 1 mouKoHaeHcanuu. [lomimepsr.
[TmacTmaccel, BOIOKHA, KAYIYKH.

4.2. Kucnopoocooepoicawue opeanuueckue coeounenus
XapakTepHble XUMHUIECKHE CBOHCTBA MPEIENBHBIX OJHOATOMHBIX W MHOTOAQTOMHBIX CITUPTOB, (heHoTa.
XapakTepHble XHUMUYECKHE CBOMCTBA albJIETHIOB, MPEIEIbHBIX KapOOHOBBIX KHCIIOT, CIOXKHBIX 3(HpOB.
bruonormueckn BaKHBIE BeIIECTBAa: YTIEBOABI (MOHOCAXapHIbl, AWCAaXapHAbl, Toiucaxapuibl). Peaxium,
MTOATBEPKIAIONINE B3aNMOCBS3b YTIIEBOJOPOJOB U KUCIOPOACOAECPIKANUX OPraHNIECKUX COSTUHEHNN.
Opranndeckre COeIUHEHUs, COJiepKallie HECKONIBKO (PYHKIHOHATBHBIX. OCOOEHHOCTH XMMHUYECKUX
CBOICTB.

4.3. A30mcodepofcau;ue opearnudecKue coeounenus: U OUONO2UYECKU BAIICHbLE opearnudecKue eewecmeaa

XapaKTepHLIe XHUMHYECKHE CBOMCTBA a30TCOACPIKAIUX OPraHUYCCKUX COGHHHQHHﬁZ dMHHOB U
aMHUHOKHUCJIOT. buolorndeckn BaKHEIS BCIICCTBA: JKUPHI, 6CJ'IKI/I, HYKJICMHOBBIC KHUCJIOTBI. r OPMOHBI.
(DepMCHTBI. MeTannopraHquCKHe COCAMHCHMUA.

4.4. Pewenue npaxmuueckux 3aday no meme: «Opzanuueckas xumusny (no mamepuanam
KHMoe EI'3)

Haxoxnenne MonekymnsipHoi ¢opMyIbl BemiecTBa. |'eHeTndeckas CBS3b MEXy HEOPTaHUYECKHMHU H
OpraHMYeCKUMH BelecTBamMu. | eHeTndeckas CBsA3b MEXIy OCHOBHBIMU KJIACCAMH HEOPTaHHMUYECKUX BEIECTB.
KauecTBeHHBIE peaklMi Ha HEKOTOPHIE KIIACCHI OPTaHMYECKUX COCNWHEHWH (AJKEHBI, allKaHbI, CIUPTHI,
aJbJIeru/Ibl, KapOOHOBEIE KHCIIOTHI, yTIIeBOAbI, 0enku). neHTndukaus opraHn4ecKux COeqMHEHUH.

Tema 5. O0001IeHHe U MOBTOpPeHHe MaTepuajia 3a Kypc mKoJbHbI xumuu (10-11 kaaccewr) (5
4acoB)

OcHOBHbIE TOHATHS W 3aKoHBI XxumuH. [lepnomudueckuii 3akon J[.Ml.MenneneeBa u ero Qpu3NUECKHiA
cmbici. Teopuss crpoeHust opranmdeckux BemecTB A.M. ByrtmepoBa u 0coOEHHOCTH OpPraHMYECKUX
coequHeHNH. OKHCITUTENTFHO-BOCCTAHOBUTEIbHBIE PEAKIMH B HEOPTaHWYECKOW W OPTaHWYECKOW XUMHH.
I'enernyeckast cBs3p MEXIy HEOPTaHMYECKUMH M OPTaHUYECKHMH COCOUHEHHMSMHU. OKCIIEPHMEHTAIbHbIE
OCHOBBI OPraHUYECKOW 1 HEOPraHUYECKOM XUMUU.

Pabota ¢ KOHTpONBHO-U3MepPUTENbHBIME MaTepuatamMu EI'D o xumun.

Hmozoswviii konmpoiaw 6 hopme EID.



TemaTuyeckoe NIaHUPOBaHUE Y4eOHOT0 MaTepuaJia

Ne Tema 3anaTus Koa- dopma Oo6pa3oBaTe/ibHbIH NPOAYKT
BO
o/ 3aHATHA
qac.
Tema 1. CTpyKTypa KOHTPOJIbHO-U3MepUTENbHBIX MaTepuanaoB EI'D no xumun. QOcodbeHnocTn
CaMOCTOSITEJIbHO MOATOTOBKM MK0JAbHUKOB K EI'D (1 yac)
1 CprKTypa KOHTPOJBHO- 1 CeMI/IHap - 3Hamb CTPYKTYPY OJK3aMEHALMOHHOW pa0doThl B
popme EI'D mo xummuu, mpoueccyajibHble 0COO€HHOCTH
M3MCPUTCIIBHBIX MaTCpHualoB.
poBeeHHsI IK3aMeHa;
TunoBble OIIMOKU IIpU  BBINIOJHCHUH
~ - o3HaAKOMUMbCS c OCHOBHBIMH TPYAHOCTSIMM|
3alaHHH ETD o XAMHH. noarorosku k EI'D no xumum.
(OCco0EHHOCTH ITOJATOTOBKHU K 3K3aMCHY
Tema 2. TeopeTnueckue 0CHOBbI XuMun. O0mas xumus (8 yacon)
2 XUMHUYECCKUU HIIEMCHT U XUMHUUYECKas 1 JIEKIIUS |- 6vise1sims xapakTepHble MPU3HAKH TOHSTHi: BEIIECTBO,
B3 XMMHYECKHIi 2JIeMEeHT, aTOM, MOJIEKY./1a, OTHOCHTEIbHbIE
ATOMHBIE M MOJIEKYJSIPHbIE MAacChl, HOH, H30TOIbI,
XHMHUYecKast CBSI3b, 3JIEKTPOOTPULATEIBHOCTD,
BAJIEHTHOCTD, CTelleHb OKHCJIEHHSs1, MOJIb
3 Pemenue 3a7a4 o TeMe: 1 HpaKTI/IKyM - GbinoaHeHue YNPAKHEHUH M TPEHUMPOBOYHBIX 3a/aHUH
o o matepuaiam EI'D no teme: « XuMuuecKkuii 3jieMeHT H|
«XHUMHYECKUM AJIIEMEHT M XMMHUECKas
XHMHYeCKasi CBSI3b», OCMBICJIHTBL 3aJaHue U Hauboiiee
CBA3b» Tpy/iHbIE BONIPOCHI
4 XuMuyeckas KUHETHKA 1 JIeKuMsa |- evismams u noHMMATH XapaKTepHble NPH3HAKH
TMOHATHH: CKOPOCTh XHMHYECKOH peaknu, (GaKrTopbl,
BJIMSIIOINHE HA CKOPOCTh XMMHYECKOW  peaKuuH,
XHMHYecKkoe paBHOBecHe, (aKTOPbl, BJHSIOINIME HA
cMelleHHe XHMHYeCKOr0 PaBHOBECHSl, KaTAJIM3aTOPbI,
5 Peiienue 3a7a4 1o TEeMeE: 1 HpaKTI/IKyM - gvinoaHeHue YNPAKHEHUH M TPEHHMPOBOYHBIX 3a/IaHUI
o matepuaiam EI'D no teme: «Xumuuyeckasi KHHETHKA,)
«XHUMHYECKass KUHETHUKA
0CMBICIUTD 33/1aHHE M HauboJ1ee TPY/AHbIE BOIPOCHI
6 Teoppm JJIEKTPO JINTUYCCKON 1 .HGKLII/IH - 6bIA6/1Mb XapAKTEPHbIC MPU3HAKH MOHATHI: BelleCTBA
MOJIEKYJIIDHOTO M HEeMOJIEKYJISIDHOTO  CTPOEHHMS.
MCCOTHAIH YIp Ky TPOCHIL,
pacTBopbI, 3JIEKTPOJIUThI u HEJJIEKTPOJIU T,
3JIEKTPOTUTHYECKAS AUCCOLUALMS, THAPOJIH3
7 Peiienue 3aJa4 110 TeMeE: «TCOpI/IH 1 HpaKTI/IKyM - gvinoaHeHue YNPAKHEHUH M TPEHUMPOBOYHBIX 3a/IaHUI
o 1o MaTepuajIam EID no Teme: «Teopus|
DJICKTPOIIUTUICCKON .
DJIEKTPOIMTHYECKOI JUCCOLMALTI»
JHUCCOLIHAIINH
8 OxuCcIuTENBLHO 1 .HGKI_II/I}I - 3HAMb U NOHUMAMb: OKHCJIHUTEJb U BOCCTAHOBUTEIIb,
OKHCJIEHHE U BOCCTAHOBJIEHHUE, )JIEKTPOJIH3
BOCCTaAaHOBUTCJIIBHBIC
peakanun
9 Pemenue 3a7a4 IO TeMeE: 1 HpaKTI/IKYM - guinoaHeHue YNPAaKHEHUH U TPEHHUPOBOYHBIX 3aJaHMIA
no marepuanam EID mo Teme: «OKHCIUTEILHO-
«OKUCINTEIIFHOBOCCTAHOBUTEIIBHEIC .
BOCCTAHOBHUTE/IbHBbIE-  BbINOJIHEHHE  YNPAKHEHUl U
peakuunm» TPeHHPOBOYHBIX 3aJaHuii o Matepuajam EI'D no teme:
«XHMHYeCKHii 3JIEeMeHT H XUMHYEeCKasl CBSI3b»»




Tema 3. Heopranudeckasi xumus (10 yacon)

10

XapakTepucTHKa METAJUIOB TJIaBHBIX
MMOATrPYIII U KX COCIUHEHUIN

1

Jlexuusa

- Xapakmepuzoeamo.:
- 5-21eMeHThI W AJIOMHHMIA, WX TOJIO)KEHHE B
Ilepuoauyeckoii cucreme /I.U. MenneneeBa;

- o0mue XHMHYeCKHe CBOICTBA NPOCTHIX BEIIECTB -
MeTaJLJIOB;

- 00lMe XHMHYECKHEe CBOMCTBA OCHOBHBIX COEIMHEHMIA
5-371eMEHTOB

11

Pemrenne 3a4a4 110 TEMC:
((H_IGJ'IOLIHBIG " MICJIOYHO3CEMCIIbHBIC
JJICMCHTHI U UX COCANMHCHHUA,
AJTFIOMUHUM U €TO COCANHCHUA»

[IpakTukym

- 8blYUCTIeHIle  MACChl PACTBOPEHHOI0  BelLeCTBA,
cojep:Kalerocsi B ONpe/esIeHHOH Macce pacTBopa ¢
M3BECTHOI MaccoBOH /10J1€i;

- pacueTbl: 00beMHBIX OTHOINEHHMH Ta3oB  NpH
XMMHYECKHX PeaKIusix;

- pacueThl: Macchl BellleCTBA WM 00beMa Tra3oB IO
H3BECTHOMY KOJIMYECTBY BeLIeCTBAa, Macce MJIH 00bEMY
0JHOT0 W3 YYACTBYIOIINX B PEAKIMH BEIIeCTB;

- pacuyeThl: Macchl (00beMa, KOJHYECTBA BeIeCTBA)
NMPOAYKTOB PEAKIHH, €CJU OTHO W3 BellecTB JAaHO B
M30bITKe (MMeeT MPUMECH);

- pacueTbl: Macchl (00beMa, KOJIMYECTBA BeLIECTBA)
MPOIYKTA peaKLH, ecJId OJHO M3 BELIECTB JaHO B BHIE
pacTBopa c onpejeieHHOM MaccoBoii noJiel
[PACTBOPEHHOI0 BeLeCTBA;

- pacueThl: MAaccOBOW WJIH 00beMHOIl [101H BBIX01A
MPOAYKTA PeakHu OT TeOPeTHYECKH BO3MOKHOI0;

- pacyeThl: MAaccoBOii 10JM (Macchl) XHMHYECKOIO
COeTMHEHHUS B CMECH;

- cocTaBjieHHe neno4ex reHeTH4YecKoii CBI3Y
HEOPraHHYeCKHX COeTHHeHHIH

12

XapakTeprCTHKA HEMETAIIIOB
TJIABHBIX MMOATPYIIIT U UX COSTUHEHHH
(ra;toreHbl, MOATPYIINa KACIOPO/Ia,
BOJIOPO/)

Jlexuus

- Xapakxmepuzoeamu:
- p-3JeMeHTbl (TaJioTeHbl, TOATPYNNa KHCJIOPOAA,
Boaopon), ux nosoxenue B [lepnognyeckoii cucreme /1.1,
MeHjeseeBa;
- 00IIe XHMH4YeCKHe CBOICTBA TPOCTHIX BEIIECTB -
HEeMeTAJIOB:
- o0ImMe XUHMHYEeCKHEe CBOICTBA OCHOBHLIX CO€IMHEHHH
p-3J1eMEHTOB

13

Pemenne 3amau nmo teme:
«l anmoreHb»

[IpakTukym

- 8blyUCNIeHIe  MacChl PACTBOPEHHOI0  BelLIecTBa,
cofep:Kallerocsi B ONpefesIeHHOH Macce pacTBopa ¢
M3BECTHOIT MacCOBOi /10J1€i;

- pacueTbl: O0BEMHBIX OTHOLIEHHH Tra30B  IpH
XMMHYECKHX PeaKLusixX;

- pacueTbl: Macchl BellleCTBa WM 00beMa ra3oB 110
H3BECTHOMY KOJIMYECTBY BelleCTBa, Macce WIN 00BEMY|
0JHOTO W3 YYACTBYIOIINX B PEaKIMH BEIIeCTB;

- pacueThl: TeNJI10BOro 3(gpdexra peakumm;

- pacueThl: Macchl (00beMa, KOJIHYECTBA BeleCTBA)
NPOAYKTOB PEAKIHH, €CJU OTHO W3 BellecTB JIaHO B
M30BITKE (MMeeT MPUMeECH);

- pacueTbl: Macchl (00beMa, KOJMYECTBA BelIecTBA)
NMPOAYKTA peaKIyH, ecIM OJHO U3 BelleCTB /IAHO B BH/IE
pacTBOpa ¢ ompe/eJieHHOl  MaccoBoil  Jouiei
[PACTBOPEHHOI'0 BelecTBa;

- pacueThl: MAaccOBOW WJIH 00beMHOIl [0J1H BBIX0JA
NMPOAYKTA PeaklMu OT TeOPeTHYECKH BO3MOKHOI0;

- pacyeTbl: MAcCOBOH 10JM (Macchbl) XHMMHYECKOIO)
CoeTMHEHHUsI B CMeCH;

COCTaBJICHUE HEIMOYeK reHeTH4ecKoi CBA3H




- pacueTbl: Macchl BellleCTBa WM 00beMa Tra3oB II0
H3BECTHOMY KOJIMYECTBY BellecTBa, Macce WJIH 00bEMY|
0JHOT'0 U3 YYACTBYIOIIMX B PEAKIUH BeIlleCTB;

- pacyeTnl: TemJIoBoro 3gdexra peakuuu;

- pacueThl: Macchl (00beMa, KOJHYECTBA BeleCTBA)
NMPOAYKTOB PEAKIHH, eCJU OTHO W3 BellecTB JAaHO B
M30BITKE (MMeeT MPUMeCH);

- pacueTbl: Macchl (00beMa, KOJIHYECTBA BelIeCcTBA)
NMPOAYKTA PeaKIyH, eCIM OHO U3 BeleCTB JaHO B BH/E
pacTBopa c onpezeieHHOMH MAaccoBoii noJiel
[PacTBOPEHHOI'0 BeLIeCTBA;

- pacyeTbl: MaccoBOii WJHM 00BbeMHOI [0JH BBIXOAA
NMPOAYKTA PeaKIHH OT TEOPETHYECKH BO3MOKHOI0;

- pacyeTbl: MAccOBOH 10JM (Macchbl) XHMMHUYECKOIO)
COeTMHEHHUS B CMECH;

- cocTaBjleHHe neno4yex reHeTHYecKoii CBSI3Y
HEOPraHHYeCKHX COeTHHEeHHIH

14

Pemrenne 3agad 1Mo TeMe:
«ITonrpymma KHUCIIOpOAa,
BOJOPOI»

[IpakTukym

- 6bluliCNIeHIle  MACChl PACTBOPEHHOTO  BeILECTBA,
coftepikalerocsi B ONMpeaesIeHHOH Macce pacTBopa ¢
M3BECTHOI MaccoBOM /10J1eii;

- pacueTbl: O0BEMHBIX OTHOLIEHHWH Tra30B  IpH
XMMHYECKHX PeaKIusix;

- pacyeThl: Macchl BelIecTBAa HJIM 00beMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BeLIECTBA, Macce WU 00BEMY
0IHOTO U3 YYACTBYIOILUX B PEAKIIMH BeLeCTB;

- pacyeThl: TEMIOBOro d(ipeKTa peakuum;

- pacueTbl: Macchl (00beMa, KOJIMYECTBA BeLIECTBA)
NPOIYKTOB PeaKUUH, ecJd OJAHO M3 BeUIeCTB /IAHO B
M30BITKE (MMeeT MPUMecH);

- pacueTbl: Macchl (00beMa, KOJMYECTBA BelIeCTBA)
NMPOAYKTA peaKIyy, ecJIM OTHO U3 BELIeCTB /IaHO B BHJIE
pacTBOpa c onpeaeIeHHOMH MAaccoBOIi noJiel
[PACTBOPEHHOT'0 BELIECTBA;

- pacueThl: MAacCOBOW WJIM O00BEeMHOIi [10JM BBIXOJA
POIYKTA PeaKMu OT TeOPeTHYeCKH BO3MOKHOI0;

- pacyeTbl: MAcCOBOH 10JM (Macchbl) XHMHUYECKOIO)
Coe/IMHEHHUs] B CMeCH;

- cocTaBjieHHe Lenovyex reHeTHYeCKOi CBSI3H
HeOpraHu4ecKuX coeMHeHit

15

XapakTepucTUKa HEMETAJIJIOB
TJIAaBHBIX MTOATPYIII U UX
COEMHEHMH (IToArpymna a3ora,
MOJrpyIa yriaepoa)

Jlexuusa

- xapakmepuzoeams:
- p-3IeMeHThl (MOATrpynma as3era M MOATPYNna
yriepoga), ux mosoxkeane B Ilepmoamveckoii cucremel
.. MenesieeBa;

- o0mupe XHMHYeCKHe CBOWCTBA NPOCTBIX BelECTB -
HeMeTallIoB:

- o0IMe XHMHYeCKHe CBOWCTBA OCHOBHBIX COeIMHEHMI]
p-371eMEeHTOB

16

Perenue 3a1ay mo Teme:

[IpakTukym

8blHUC/ICHUE MaccChbl PacTBOPEHHOI0 BelIeCTBa,

CoIepIKaIIerocs B ONpe/Ie/IeHHOI




«Iloxarpymma azora»

Macce pacTBOPa ¢ H3BECTHOI MaccoBOM 101eii;

- pacyeTbl: O00bEMHBIX OTHOLICHHMH Tra3oB  IpH
XMMHYECKHX PeaKIusx;

- pacyeThl: Macchl BellecTBa MJH 00beMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BeLIeCTBAa, Macce MJIH 00bEMY|
0IHOTO U3 YYACTBYIOILUX B PeaKIMH BeLecTB;

- pacyeThl: TemJI0Boro 3gdexra peakuuu;

- pacueThl: Macchl (00beMa, KOJHYECTBA BeleCTBA)
NPOAYKTOB pPEaKLUHH, €CJH OJHO W3 BelllecTB JaHO B
M30bITKe (MMeeT MPUMeECH);

- pacueTbl: Macchl (00beMa, KOJMYECTBA BeLIECTBA)
NMPOAYKTA PeaKIyH, eCI OJHO W3 BelIeCTB JAHO B BHJIE
pacTBopa c onpezeIeHHOMH MAaccoBoii noJiel
[PacTBOPEHHOI'0 BELIECTBA;

- pacueThl: MAaccOBOHi MJH 00bEMHOHl [0JH BbIX0JA
MPOJYKTA PeaKIMH 0T TeoOpeTHYeCKH BO3MOKHOI0;

- pacyeThl: MAaccoBOii 10JM (Macchl) XHMHYECKOIO
COe/IMHEHHUS] B CMeCH;

- coCTaBJICHHe Henovyex reHeTHYecKoi CBSI3H
HeOpraHMuYecKHX CoeMHeHMii

17 Penieaue 3ajga4d o TEME: HpaKTI/IKyM - 6blyUCIeHUe MAacChbl PACTBOPEHHOI0  BelECTBA,
«Hozu‘pyrma yIIIEepoiay conepmauulerocﬂ BVOHPEIEG.EJIeHHOI/I Macce pacTBopa ¢

M3BECTHOM MaccoBOii 10J1eii;
- pacueTbl: O00BEMHBIX OTHOLICHHMH  Tra3oB  IIpH
XMMHYCCKHX PeaKIusX;
- pacueTbl: Macchl BelllecTBa WM 00beMa Tra3oB 110
H3BECTHOMY KOJIMYECTBY BelecTBa, Macce WJIN 00BEMY|
0JHOT0 W3 YYACTBYIOIINX B PEAKIMH BEIIeCTB;
- pacyeThl: TemJI0Boro 3gdexra peaknuu;
- pacuyeThl: Macchl (00beMa, KOJIHYECTBA BeIeCTBA)
NMPOAYKTOB PEAKIHH, €CJU OTHO W3 BellecTB JaHO B
M30BITKE (MMeeT MPUMeCH);
- pacuerbl: Macchbl (00bemMa, KOJIMYECTBA BeleCTBA)
NMPOAYKTA peaKlH, ecJIH OJHO U3 BelleCTB JIAHO B BH/IE
pacTBopa c onpee/ieHHOI MaccoBOii noJiel
[PACTBOPEHHOI'0 BelIecTBa;
- pacueTbl: MaccoBOii WM O00BEMHOIl [10JHM BBIX0/AA
NMPOAYKTA PeaKIMH OT TeOPeTHYECKH BO3MOKHOI0;
- pacyeTbl: MAcCOBOil H0M (Macchl) XHMHYECKOTO
COeTMHEHHUS B CMeCH;
- cocTaBJIeHHe Henovyex reHeTH4ecKoii CBSI3Y
HEOPraHW4YeCKHX COeTHHeHHIH

18 Xap aKTEepPUCTUKA METAJLIOB .HCKI_II/ISI - Xxapakmepuzoeamsn.:

MOOOYHBIX MOATPYHNI M HUX

COEeTUHEHUN

- J-ajemeHTbl, UX moJokenue B Ilepuoamueckoii
cucreme I.. MenneJsieeBa;

- o0lue XMMHYeCKHe CBOICTBA IPOCTHIX BeLIECTB -
HEMETAJLIOB:

- 00IIMe XUMHYEeCKHe CBOMCTBA OCHOBHLIX COCIUHEHHH -
371eMEHTOB
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Pemenue 3agad mo teme:
«XapaKTepUCTHKA METAJLIIOB
MOOOYHBIX MOATPYII B UX
COCTUHEHUN

[IpakTukym

- 6blYUCTIeHUe MacChl PACTBOPEHHOIO  BelllecTBa,
cojep:Kalerocsi B OINpe/lesIeHHOH Macce pacTBopa ¢
M3BECTHOI MaccoBOH /10J1€i;

- pacueTbl: 00beMHBIX OTHOINEHHMH Ta3oB  NpH
XHMHYECKHX PeaKiusix;

- pacueThl: Macchl BellecTBa WM 00beMa Tra3oB 10
M3BECTHOMY KOJIMYECTBY BeLIeCTBAa, Macce MJIH 00bLEMY|
0JHOT'0 U3 YYACTBYIOIINX B PEeaKIMH BelIeCTB;

- pacueThl: Macchl (00beMa, KOJIHYECTBA BeleCTBA)
NMPOAYKTOB PEAKIHH, €CJU OTHO W3 BellecTB JaHO B
M30bITKE (MMeeT MPUMeCH);

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BeLIECTBA)
NMPOIYKTAa peaKlHH, ecJId OHO M3 BELIEeCTB JAaHO B BHIE
pacTBopa c onpezeieHHOMH MAaccoBoii noJiel
[PACTBOPEHHOI0 BelecTBa;

MACCOBOWi HMJIM O0BLEMHOM [I0JIM BbLIX0/A

MPOAYKTA PEAKIMHU OT TEOPETHYECCKH BO3MOKHOI'0;

- pacyeTbl:

- pacyeThl: MAaccoBOil 10JM (Macchl) XHMHYECKOIO
COe/IMHEHHUS] B CMeCH;

- COCTABJICHHE HEenmo4YeK reHeTHYeCKOi CBSI3H

HEOPraHUu4YEeCKUX coeTMHEeHn

Tema 4. O

raHHu4

eckasi xumus (10 yacoB)

20

Teopust CTpOEHHST OPTraHUYECKHUX
coennHeHui. M3omepus

1

Cemunap

- 3Hamb U NOHUMAamMb: NPUHANIEKHOCTh BEIIeCTB K
Pa3JIMYHBIM KJIACCAM OPraHMYeCKUX COeIUHCHMIA;
- TOMOJIOTH, H30Mepbl;
- CTPOEHHE OPTrAaHMYECKHX COeTHMHEeHMIT;
- XHMHYeCKHe peaknu# B OPraHN4ecKoil XHMMM, WX
MeXaHH3MbI

21

Y T1eBO0pOIbI - AITKaHBI,
AJIKCHBbI, ITUKJIOAJIKAHbI, JUCHBI

Jlexuusa

- 6bInONHeHue YNPaXKHeHWii M TPEeHUPOBOYHLIX 3a/1aHMIA
no wmartepuasiam EI'D mno Tteme: «YriieBoiopoab»,

OCMBIC/IMTD 3a/IaHHE U HauboJIee TPYAHBbIE BOIIPOCHI

22

Pemrenue 3agad mo reme:
«ITpenenbHbie
YIJIEBOJOPOABD)

[IpakTukym

- ompeeieHre MOJIEKYJISIPHOi (opMYyJIbI BelllecTBa;

- pacueTbl: 00bEMHBLIX OTHOIIEHMH Ta3oB  NpH
XHMHYECKUX PeaKiusix;

- pacyeThl: Macchl BellecTBa MJM o0beMa ra3oB IO
H3BECTHOMY KOJIMYECTBY BeLIeCTBAa, Macce WJIH 00bEMY|
0IHOTO U3 YYACTBYIOILUX B PEAKIIMH BellecTB;

- pacueThl: Macchl (00beMa, KOJIMYECTBA BeLIECTBA)
NPOIYKTOB PpeaKuuH, ecM OAHO M3 BeLIeCTB /IaHO B
M30bITKE (MMeeT PUMecH);

- pacueTbl: Macchl (00beMa, KOJMYECTBA BelIecTBA)
MPOIYKTA peaKLHH, ecJIi OJHO M3 BEUIECTB JaHO B BHUJE
pacTBOpa ¢ ompe/eJieHHOl ~ MaccoBoil  Jouiei
[PACTBOPEHHOT0 BeLeCTBA;

- cocTaBJIeHHUE 1eN04YeK reHeTHYeCKOi CBSI3U




OpraHuvYeCKux CcoeMHEeHMI;

- Ka4eCTBCHHbIC peaxkuuu Ha HEKOTOPbIC|
HEOPraHunveCKue COCAMHECHU s

23 Penienune 3aJ1a4 OIl TEME: HpaKTI/IKyM - ompeseaeHUe MOJIEKYJISIPHOI (popMyJIbI BelllecTBa;
- pacueTbl: O00BEMHBIX OTHOLICHHWH Tra3oB  IpH
«HenpenenbHbie
XMMHYECKHX PeaKIusaxX;
yriieBo4OpOaAbD» - pacueTbl: Macchl BeleCTBA WM 00beMa Ta3oB Mo
M3BECTHOMY KOJIMYECTBY BeLIeCTBAa, Macce MJIH 00bEMY|
0JHOT'0 U3 YYACTBYIOIINX B PEaKIMH BelIeCTB;
- pacueThl: Macchl (00beMa, KOJIHYECTBA BeleCTBA)
NMPOIYKTOB PeaKUUH, ecJ OJAHO M3 BelIeCTB /IAHO B
M30bITKe (MMeeT MPUMECH);
- pacdeThl: Macchl (00beMa, KOJIMYECTBA BeLIECTBA)
MPOIYKTAa peaKlHH, ecJId OJHO M3 BELIEeCTB JAaHO B BHIE
pacTBopa c onpezeIeHHOMH MAaccoBoii noJiel
[PACTBOPEHHOI0 BeLeCTBA;
- cocTaBjieHHe neno4yex reHeTH4YecKoii CBSI3Y
OpraHn4ecKuX CoeJMHEHMIl;
- KayecTBeHHbIe peakuun Ha HEKOTOpbIe
HeopraHuyecKHe coeMHeHs!
24 ApOMaTI/I‘leCKI/Ie CeMI/IHap - gbinoaHeHue YNPAKHEHUH M TPEHUMPOBOYHBIX 3a/aHUH
nmo wmarepuajam EID mno Teme: «ApomMaTnyeckuel
YIJII€BOOAOPOOBI
YIJIeBOIOPOABLDY, OCMBICJIMTH 3aJaHue U  Haubouiee
Tpy/iHbIE BONIPOCHI
25 KI/ICJIOPOI[CO JepKaIme .HGKLII/I}I - guinoaHeHue YNPA)KHEHUH W TPEHHUPOBOYHBIX 3aJaHMI
no marepuajam EI'D mo Teme: «Kuciopoaconepxxaniue|
OPraHn4eCKUuC COCONMHCHUA
OpraHM4yecKHe COeIMHEHHs», OCMBICIUTH 3aJlaHHe U
(CpaBHI/ITeJ'IBHafl HauboJ1ee TPY/AHbIE BOIPOCHI
XapaKTEepUCTUKA CIIUPTOB,
aJbJIEru1I0B U KapOOHOBBIX
KHCJIOT)
26 Pemenue 3a1a4 HpaKTI/IKyM - ompeneaeHne MOJICKYJISIPHON (opMyJIbI BelllecTBa;

- pacueTbl: O0BEMHBIX OTHOLIEHHMH Tra3oB  IpH
XMMHYECKHX PeaKIusix;

- pacyeThl: Macchl BelIeCTBA MJIM 00beMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BellleCTBAa, Macce WJIM 00bEMY)
0IHOTO U3 YYACTBYIOIIUX B PEAKIIMH BeLEeCTB;

- pacuerbl: Macchbl (00bemMa, KOJIMYECTBA BeleCTBA)
NPOIYKTOB PpeaKuuH, ec/ii OJAHO M3 BeLIeCTB /aHO B
M30bITKE (MMeeT MPUMECH);

- pacdeTbl: Macchl (00beMa, KOJIMYECTBA BelIeCTBA)
MPOIYKTAa peaKlHH, ecJI OJHO M3 BelIeCTB JaHO B BHIE
pacTBopa c onpezaeieHHOMH MAaccoBOii noJiel
[PACTBOPEHHOI0 BellecTBa;

- cocTaBJIeHHe Henovyex reHeTH4ecKoii CBSI3Y
OpraHn4ecKuX coeMHEHMIl;




- Ka4eCTBCHHbIC peaxkuuun Ha HEKOTOPbIE|
HEOPraHunveCKue COCAUMHECHU s

27

Pemenue 3agau

IIpakTuxym

- ompejieJieHHe MOJIEKYJISIPHON (hopMyIIbI BelecTBa;

- pacueTbl: 00beMHBIX OTHOINEHMH Ta3oB  NpH
XHMMHYECKHX PeaKiusix;

- pacyeThl: Macchl BellecTBa MJH o0beMa ra3oB IO
M3BECTHOMY KOJIMYeCTBY BeLIeCTBAa, Macce MJIH 00bLEMY|
0IHOTO U3 YYACTBYIOIUHUX B PeaKIMH BeLlecTB;

- pacueThl: Macchl (00beMa, KOJIHYECTBA BeleCTBA)
NMPOJYKTOB PeaKUUH, ecJd OJAHO M3 BelIeCTB [JaHO B
M30bITKE (MMeeT MPUMeCcH);

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BelIeCTBA)
MPOIYKTAa peaKLHH, ecJId OJHO M3 BELIEeCTB JAaHO B BHIE
pacTBopa c onpeeieHHOMH MAaccoBoii noJiel
[PACTBOPEHHOI0 BeLecTBAa;

- cocTaBJieHHe Henovyex reHeTHYeCcKo CBSI3H
OpraHuYecKHX COeIMHEHHUI;

- Ka4vYeCTBEHHbIC peaxknuu Ha HEKOTOPbIC
HEOPraHu4eCcKue COeINHEHUS

28

A3oTcoaepikaiiye
OpraHUYECKUE COCAMHEHUS U
OMOJIOrMYECKH BayKHBIE
BEIIECTBA

CemuHap

- 6blnoHeHue YNPAaKHEHHH M TPEHHPOBOYHBIX 3aJaHMI
no martepuanam EI'D no Teme: «A3oTcoaep:kaue
OpraHHYyecKHe COeJHHEHHs] M OHOJIOTHYECKH BasKHbIE
OpraHu4ecKne COeIMHEeHHs», OCMBICIHMTDL 3aJaHHe H
Hau0os1ee TPyAHbIC BONPOCHI

29

Pemenue 3agau

IIpakTukym

- ompeesIeHUe MOJIEKYJISIPHOI (popMyJIbI BelllecTBa;

- pacueTbl: O00BEMHBIX OTHOLUICHHMH Tra3oB  IIpH
XMMHYCCKHX PeaKIusX;

- pacueTbl: Macchl BellleCTBa WM 00beMa ra3oB 10
H3BECTHOMY KOJIMYECTBY BelleCTBa, Macce WJIN 00BEMY|
0JHOTO W3 YYACTBYIOIINX B PEAKIMH BEIIeCTB;

- pacueTrhl: Macchl (00beMa, KOJMYECTBA BeIECTBA)
NMPOAYKTOB PEAKIHH, €CJU OTHO W3 BellecTB JaHO B
M30BITKE (MMeeT MPUMeCH);

- pacueTbl: Macchl (00beMa, KOJHYECTBA BelIeCTBA)
NMPOAYKTA PeaKlyH, ecIM OJHO U3 BelleCTB JIAHO B BHJIE
pacTBopa c onpee/ieHHOI MaccoBOii noJiel
[PACTBOPEHHOI'0 BelecTBa;

- cocTaBJjleHHe neno4yex reHeTH4ecKoii CBSI3Y
OpraHn4ecKHX coeUHEHHI;

- Ka4e€CTBCHHbIC peaknuun Ha HEKOTOpPbIE
HEOpraHuvdeCKue COCAMHEHU s

Tema 5. O6001IeHHe M MOBTOPEeHHE MaTepuaJa 3a IKOJAbHBIH Kype xumum (10-11 kaaccsr)

(5 yacoB)

30

O600611eHrEe MaTepuraa 1o
TeMe IIKOJIFHOTO Kypca

1

[IpakTukym

- KOMIUIEKCHOe NpHMeHeHHe 3HAHHWIl 10 PpelIeHHI0
3a/1a4 B HECTAHIAPTHOI CUTyaL1H;

- pacyeThl 10 TCPMOXUMHYCCKUM




«O0mass Xumus» - peIeHue YPaBHeHHsIM.
CJIOKHBIX 3ajad, pazbop
TUMTUYHBIX OMIMOOK

31 00o001IEHNE Marepuaia 1o TEMeE 1 HpaKTI/IKyM - KOMIUIEKCHOe TIpMMeHeHHe 3HAHHH 10 pelIeHHI0
[IKOJILHOT'O Kypcal 3a1a4 B HECTAHAAPTHOI CHTYaIlHH;
«HeopraHquCKas{ XUMUASD) - - TeHeTHYeCKasl CBSI3M B HEOPraHUYeCKOH XUMMH

peleHue CIIOMKHBIX 3amau (BBINO/THEHHE YNIPAKHEHHIT)
9

pa300p TUMHYHBIX OIMUOOK

32 O606H.[€HI/IC MaTepuaja 1o TeME 1 HpaKTI/IKyM - KOMIUIEKCHOe TpUMeHeHHe 3HAHMI 10 pelleHHIo)

IIIKOJILHOTO Kypca 3a1a4 B HeCTaHZ[apTHOﬁ CUTYyallUH;

«OpFaHI/I‘-IeCKaSI XUMHS) - - reHeruyecKasi csﬂmu B OpraHM4ecKoi
peleHne CIIOSKHBIX 3anau (BBINO/THEHHE YNIPAKHEHHIT)

9
pa300p TUMHYHBIX OIMUOOK

331 34 \Umozoewiii KOHMpOJib 6 qupMe Tectuposanuue
ETO 2

TpebGoBaHHs K YPOBHIO NOATOTOBKH BBINYCKHHKOB O pPe3y/1bTaTaM 0CBOEHHS POrPpaMMBbl
dakyabTaTUBHOTO Kypca «Pemenue 3agau no xumumn, 11 kiacc:

noaroroska Kk EI'o»

3uarn/Ilonnmatn:

Basicueiimue xumuueckue nonamus

- BBISIBJIAITh XapaKTEpHbIE MPU3HAKU TOHSATHIA: BEIIECTBO, XMMHUYECKHI 3JIEMEHT, aTOM, MOJEKyJa,
OTHOCHUTEJIbHBIE  aTOMHBIE W MOJIEKYJSpHbIE  MacChl, HOH, HW30TOIBl, XHMHYECKass  CBA3b,
3JIEKTPOOTPULIATENIEHOCTh, BaJ€HTHOCTb, CTENEHb OKHUCIIEHMsS, MOJIb, MOJIApHAs Macca, MOJIAPHBINA 00BbeM,
BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPHI, IJIEKTPOIUTHI M HEIIEKTPOIHTHI,
3MEKTPOIMTHYECKAs AUCCOIMALINS, TUAPOIIN3, OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIICHUE,
3JIEKTPOJIN3, CKOPOCTh XHMHUYECKOW pEeaKlHH, XHMHYECKOe paBHOBECHE, TEIUIOBOW 3ddekt peakuuw,
YIJIepOHbII CKeNeT, PyHKIMOHANbHAS TPYIIa, H30MEPHUsl U TOMOJIOTHS, CTPYKTypHasi U MPOCTPAHCTBEHHAS
M30MEPHS, OCHOBHBIE THIIBI PEAKIINI B HEOPraHUYECKOW U OPraHUYECKON XUMUH;

- BBISIBIISITH B3aMMOCBSI3H IOHSTUH, UCIIOIb30BaTh BAKHEHUIIINE XUMUYECKHUE TTOHATHS UL OOBACHEHUS
OTAENBbHBIX (PaKTOB U SIBJICHUII;

- MIPUHAUIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COEIMHEHU;

- TOMOJIOTH, N30MEPHI;

- XUMHYECKHE PEAKIINU B OPTaHNIECKON XUMUH.

OcHogéHble 3aKOHBL U MeopUl XUMUL:

- MIPUMEHATh OCHOBHBIE TIOJIOKEHUS XHMHYECKHX TEOpUH (CTPOEHHsS aToMa, XUMHYECKOH CBS3H,
3JIEKTPOJUTUUECKON JIHCCOLMALMU, KHCJIOT W OCHOBAaHUN, CTPOCHHS OPraHMYECKHX COECIMHECHMI,
XUMHYECKON KHHETUKH) JIJIsl aHAJIM3a CTPOEHUS M CBOMCTB BEIIECTB;

- [MOHMMATh T'PaHUIIBI IPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPH;

- noHuMate cmbica Ilepumogmueckoro 3akonHa /JI.JMI. MenneneeBa M HCHONB30BaThb €ro  JUIs




KAa4eCTBEHHOI0 aHanmu3a W OOOCHOBAHHS OCHOBHBIX 3aKOHOMepHOCTCﬁ CTpOCHHA aTOMOB, CBOMCTB
XAMHYECKHX 3JIEMEHTOB M MX COCIUHCHUI.

Baorcneituue sewgecmea u mamepuainnt

- KIacCcH(PUIMpPOBaTE HEOPTaHWYECKHEe W  OpPraHMYeCKHe BEIIeCTBA II0 BCEM  H3BECTHBIM
KJIACCU(PUKAIMOHHBIM TTPU3HAKAM,

- OOBSCHATH OOYCIIOBICHHOCTh MPAaKTHYECKOTO0 NMPUMEHEHHUS BEIISCTB MX COCTABOM, CTPOCHUEM U
CBOICTBaMU,;

XapaKTEepPH30BaTh MPAKTHYECKOE 3HAYCHHUE JAHHOTO BEIIESCTRA,;

- OO0BSACHATH OOIIUE CITOCOOBI ¥ MPUHLIMITBI TTOJTyYSHHS HA00JIee BaXKHBIX BEIIECTB.

YMmeTh:
Ha3zvieams uzyuennsle geuiecmea no mpusuaibHOU UIU MeHCOYHAPOOHOU HOMEHKAamype.

OmnpenensaTs/KIaccuPUITUPOBATD:

- BUJ] XUMUYECKUX CBSI3EH B COETUHEHUIX M THUI KPUCTALIHYECKON PEIIETKH;

- MPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJT;

- XapaxTep cpejibl BOJHBIX PACTBOPOB BEIECTB;

- OKHCIIUTENb U BOCCTAHOBUTEIH;

- MPUHAIISKHOCTh BELIECTB K PA3IMYHBIM KJlaccaM HEOPTaHHMYECKUX M OPTaHUYECKHX COCANHECHUI;

- TOMOJIOTH ¥ H30MEPBI;

- XMMHYECKHE pEaKIHd B HEOPraHMYeCKOHM M OpraHMYecKod XHMHH (IO BCEM H3BECTHBIM
KJ1acCU(UKAIIMOHHBIM MTPU3HAKAM).

XapakTepu3oBaTh:

- 5, P u J-amemenTs! o ux nonoxkeHuto B [lepuogudaeckoii cucreme [[.1. Menneneesa;

- o01IHie XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB - METAIIJIOB U HEMETAIIIIOB;

- o0Ire XWMHUYECKHEe CBOWCTBA OCHOBHBIX KIIACCOB HEOPTaHWYECKUX COCAMHEHWH, CBOWMCTBa
OTJIETHHBIX MPEICTABUTENIEH 3THX KIIACCOB;

- CTPOCHHE U XUMUYECKIE CBOMCTBA N3YYEHHBIX OPraHUIEeCKUX COSMHEHUH.

OOBACHATE:

- 3aBUCHUMOCTh CBOMCTB XHMMHYECKHX DJIEMEHTOB M HX COCI[I/IHGHI/Iﬁ OT IIOJIOXKCHHA DJJICMCHTA B
ITepuonnueckoii cucreme .M. Menneineesa;
" / "

v v 0
- MIPUPOLy XUMHYECKOH CBSI3M (MOHHOM, KOBAaJICHTHOM, METAJUTMYECKOM, BOJIOPOIHOMN);

- 3aBUCHMOCTh CBOMCTB HEOPIraHMYECKUX U OPTraHNYECKHUX BEIIECTB OT UX COCTABA M CTPOCHUS;

= CYIIHOCTh M3YYCHHBIX BUI0B XUMHYCCKHUX pealcum‘/'l (BHCKTpOHHTquCKOﬁ Jucconuanmumu, MOHHOI'O
o0MeHa, OKNCIIUTENbHO-BOCCTAHOBUTENNBHBIX ) M COCTABIISITh UX YPABHEHUS,

= BJIMAHUEC pPa3JINYHBIX Q)aKTOpOB Ha CKOpPOCTHb XUMHYECKOMN pC€aknynu 1 Ha CMCUHICHUE XUMHUYCCKOI'O

paBHOBECHS.

Pemars 3agaun:

- BBIYHMCIICHHE MACChl PAaCTBOPEHHOTO BEIECTBA, COMEPIKAIIETOCS B OMPEISICHHOW Macce pacTBopa C
HM3BECTHOM MacCOBOH JOJICH;

- pacyeThl: 00bEMHBIX OTHOIICHHUN T'a30B MPH XUMHUYECKUX PEAKITHIX;



- pacdeTsl: MacChl BELIECTBAa MM OOBEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BELIECTBA, MAcce WM
00BEMY OTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB;

- pacyeTsl: TermIoBoro 3ddexTa peakIinm;

- pacdeTsl: Macchl (00beMa, KOJMYeCcTBA BEIIECTBA) MPOTYKTOB PEAKINH, €CIIM OJHO W3 BEIIECTB AaHO
B U30BITKE (MIMEET MPUMECH);

- pacueThl: Macchl (00beMa, KOTMYECTBA BEHIECTBA) MPOLYKTa PEaKLMH, €CIIM OJHO U3 BEIIECTB JaHO B
BHUJIE PACTBOpA C ONpeAeTICHHON MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBA;

- HaXOKACHUE MOJICKYJISIPHON ()OPMYJIIBI BEIIECTBA;

- pacueThl: MacCOBOW MM OOBEMHOM JJOIM BBIXOAA MPOAYKTa PEAKIHH OT TEOPETHUECKH BO3MOKHOTO;

= PacCUCThIL: MacCOBOM JOIH (MaCCLI) XHUMHUYCCKOT'O COCAMHCHHUA B CMCCH,
JICHTHOCTD, CTCIICHb OKHUCJICHUA XUMUUYCCKUX 3JICMCHTOB, 3apAAbl NOHOB;

- COCTaBJICHHUE IETIOYEK TeHETHIECKOM CBSA3M XUMHUECKHX COSIMHEHNH (HEOpraHnieckass XuMusl U
OpraHUYeCKas XHMUS).

MeTtoaudyeckne peKOMeHIANNH

dakynbraTHBHBIN Kype « Pewenue 3adau no xumuu, 11 xnacc: noocomosxa xk EI'D no xumuuy
MO>KHO MCHONIB30BaTh Kak B 10, Tak m B 11 Kmacce.

OCHOBHOH aKLIEHT NpH pa3paboTKe MPOTrpaMMBbl Kypca [eJaeTcs Ha PelIeHHH 3a1ad Mo OJoKaM:
«O6miast xumus», «Heopranuueckas Xxumus», «OpraHudeckas XMMHUsS»; BHUMAHHE YACISACTCS METOIUKE
pemieHus 3agad yactd 1 0a30BOr0 YpOBHSI CIIOKHOCTH W YacTH 2 BBICOKOTO YPOBHSI CIIOKHOCTH IO
KOHTPOJIbHOM3MEPUTENbHBIM MaTepraiaM EI'D.

Taxum 00pa3oM, MpH OpraHr3aliK 3aHITHH YUYUTENIO CIEAyeT YAeTUTh BHUMaHue pa30oopy Haubosee
CJIOKHBIX TEM, IO KOTOPBIX IIKOJIbHUKH AOITYCKAOT MHOT'O OHII/I6OK. Ykaxem HpO6J’I€MHBI€ TEMBI IIKOJIbBHOT'O
Kypca XHMHH, MO KOTOPHIM CJeIyeT IPOBECTH JONOJHHUTEIbHBbIE TPEHUHTHM B paMKax 3aHATUH (1o
pesynbratam EI'D 2007-2009 u 2010-2014 yueOHBIX TOAOB):

Obwasn u Heopeanuueckas Xumusl

. MexaHu3Mbl 00pa30BaHKsl KOBICHTHOH CBsi3M. CpaBHEHNE OCHOBHBIX XapaKTEPUCTUK KOBAJIECHTHOM
1 MOHHOH cBsizeil. BomopoaHast cBA3b (Ha mpuMepe HEOPraHMYECKUX M OPTaHWYeCKUX coequHeHui). Tumb
KPUCTAUTMUECKHX PEIIEeTOK U (r3ndeckne cBOMCTBa BEIECTB.

. OnpenenuTe CTENeHb OKHUCIEHUS 3JEMEHTa B KOMIUIEKCHOM aHHOHe, KaTtuoHe. OrpeneneHue
CTETIeHH OKHUCIIEHUS aToMa yTriepo/ia B OPTaHNYeCKUX COEAMHEHUSX.

. [Ipunuun Jle-Illarense. @akTophl, BIUAIOIINE HA CKOPOCTh XUMUYECKOU PEaKLIUU.
. Pacuersl 10 ypaBHEHHSM TEPMOXUMUYECKUX PEAKIUI
. Knaccudukanus okuCIMTENbHO-BOCCTaHOBUTENBHBIX peakiuii (OBP). TexHomorus paccTaHOBKH

ko3 durmentoB B ypaBHeHussx OBP. OBP B koTopsix 3aneiicTBoBaHbl coenunenus d-anementos (Mn, Cr,
Fe).

. Koppo3zusi. Onexktponus pacTBOpOB cojieli M OCHOBAaHMH Ha KOHKPETHBIX NpuMepax (IpOIYKTHI
BBIJICJICHUS] HA KaToJle U aHOAE).

. [IpaBuna 3anucy MONHBIX U COKPALICHHBIX MOHHBIX YpPaBHEHUH. YCIIOBHA HEOOPAaTUMOCTH peakLuit
oomena. COOTBETCTBHE COKPAILLEHHBIX HOHHBIX YPAaBHEHHH MOJIHBIM HOHHBIM YpaBHEHHMSIM. BO3MOXXHOCTBH
CYIIIECTBOBAHMS TEX WJIM MHBIX MOHOB B pacTBope. OnpeaeneHue cnadbIx KUCI0T U ocHOBaHMi. [lorstue pH.
N3meHeHne OKpacku HHIUKATOPOB.

. Lenoukn mnpeBpamieHU HEOPraHUYECKUX COSAMHEHWH ¢ ydacTheM aM(OTEpHBIX OCHOBAHHUH.
PacTBOoprMBIE M HEPACTBOPHUMEI B BOJIE OCHOBAHHS.

. OObpazoBaHne KOMIIEKTHBIX COEAMHEHUH B PAacTBOpax (Ha MpHMEpPE COSAWHEHWH ATIOMUHHS H
LIMHKA).



. OObpazoBanmne CpemHUX, OCHOBHBIX M KHCHBIX coyiell. llemouknm mpeBpamieHuil HeOpraHWYeCKUX
COEIMHEHUM ¢ y4acTUEM KHUCIOT U OCHOBaHUIA.

. [lomyuenne wmeramnoB. B3amMopeilicTBie MeTaioB ¢ pa30aBIeHHBIMH M KOHII. KHCJIOTaMu.
BsaunmogeiicTBue MeTaiioB ¢ BO/IOH, ¢ pacTBopaMu coleil. [lepexoaabie MeTamTbl MOOOYHBIX TOATPYIIN U UX
cBolicTBa. B3anMo ielicTBE HEMETAIIJIOB C KOHII. CEPHOM M a30THOM KHUCJIOTaMH.

. Creruduyeckrie CBOMCTBA psiia coequHeHni HemeTautoB (Hampumep, NHs, HoS 1 T.1.)
Opeanuueckas xumus

. OmnpeneseHue H30MEPOB U TOMOJIOTOB.

. Haspamms Bemecte mo Homenkmarype WIOIIAK. CoenuHeHus, conmepkamme HECKOJIBKO
(YHKINOHAIBHBIX IPYIIL.

. Kraccudukanus TunoB n3zoMepun (IIpuMepsI).

. Oco0EHHOCTH CTPOCHHUS OpraHUIEeCKUX coeauHeHuH. [IoHsATHE 0 THOPHUIN3AIIHH.

. CpaBHeHHE BaXHEHIINX XMMHYECKUX CBOWCTB YIJICBOAOPOIOB pa3sIMuHBI KiaccoB. HutpoBanue,
cyib(upoBaHue, H30MEPU3AIHS, TONUMEPU3AIHS, KaTATUTHIECKOE OKHCIICHHUE.

. ApeHsl ¥ ux npousBoaHsle. [IpaBuiio opueHTanuu 3amecTuTeneii 6EH30IbHOIO KOJIbIIA.

. CpaBHEHHE BaKHEHIIMX XUMHYECKUX CBOMCTB KHCIOPOACOIAEPKAIIUX COCAUHEHUN pa3IUYHbI
KjaccoB. MHoroatomusle crupthel. OOpa3oBaHue XHpOB. Briciine kapOOHOBBIE KUCIOTHI (IpEAEibHBIE U
HEMpe/eNbHEIE).

. YrneBozpl, XapakTepHble XMMUYECKUe peakuu. KauecTBeHHbBIE peakuuu.

. CpaBHEHHE Ba)XKHEHIIMX XWMHYECKHX CBOMCTB a30TCOAEPIKAILIMX COCIMHEHHUU Pa3IUYHbl KIJIACCOB.

AMHWHOKHUCIIOTBI, XapakTepHbIE XWMHUYECKHE peakiuu. AHWIMH, XapaKTepHbIE XUMHUYECKHE pEaKIIHu.
KauecTBennsle peakium.

. Yactuner anekrpodmisl U Hykiaeoduasl. OOpa3oBanue kapO-katuona. IlpaBuina MapKOBHHKOBa U
3aiitieBa (MX OOBSACHEHWE C TOYKM 3PEHUS MEXaHM3Ma XMMHUYECKOH peaknuu). MexaHM3Mbl HUTPOBaHMUS,
IKMIIMPOBAHMSI, XJIOPUPOBAHHS APEHOB U UX ITPOU3BOJHBIX.

OpraHu3syst MOATOTOBKY K 3aHATHSIM, YUYUTEIb MOXKET HOJIb30BaThCA JIUTEPATYPOH, KOTOpast IpUBEICHA
HUDKE.

B npunoxenusx 1-12 npuBoasTcss NpUMEpbl TPEHHUPOBOYHBIX MAaTEPHAIOB Ul OpraHU3aluf
MPAKTUYECKUX 3aHATHH. B mpuiokennn 13 mpeicraBieH mpuMep WTOTOBOM KOHTPOJIBHOW pPabOTHI 1O
MatepuanaMm KIMMAoB ET'D no xumun 2015 r.

PaspabatbiBasi 3aHsTHs (aKyJIbTaTHBHOTO  Kypca «Pewenue 3adau no xumuu, 11 knacc:
noozcomoska k EI'D no Xxumuu» peKOMEHIyeM OPHEHTHPOBATh Ha CIIEAYyONIHE O00pa30BaTEIbHbIE
TEXHOJIOTHH:

- MexHoI02Uus YKpYnHeHus: oudakxmuyeckux eouruy (o6obiieHne marepuaia Ha 0ojee BBICOKOM
YpPOBHE, CHHTE3 U aHAJIN3);

- MexXHOI02Usi MOOYIbHO20 00YHeHUs,

- MEXHONI02Us. ~ OpPeaHu3ayuu  CamocmosmenbHou  pabomvl  yyawjuxcsi  (MOCTPOCHUE
WHAWBUAYAIBHBIX JTUHUN 00yUYeHHs, yUeT HHAUBUIYAIBHBIX MOTPEOHOCTEN IIKOJIBHHKA);

- bannvHo-petimuneosas mexHonro2usi 6 oyenugarnuu oocmudxceruu (IIOPTOOJIUO kak
WHCTPYMEHT CAMOOIEHKH U KOPPEKTHUPOBKH WHINBUTYaTbHBIX JIMHUH 00YUYCHHS ),

- uccredosamenvckue mexuvonocuu (GopMHUPOBAHHE HCCIEIOBATEIBCKON KYJIBTYPHl yUYEHHKA,

peanuzanus AeITeIbHOCTHOIO M01X0a B 00YUYEHHH ¢ yUE€TOM CIIOCOOHOCTEH IIKOJIHHUKOB).



Jlutepartypa

Hopmamuenasa 6a3a 31eKmugHozo Kypca

1. OOs3arenpHBIE MUHIMYM COZIEpPKaHHUS CpenHero (MosHoro) obmiero oopasoBanus no xumun (Ilpukas
Munob6pazoBanus Poccun Ne 56 ot 30.06.1999 r.).

2. denepanbHBI KOMIIOHEHT TOCYJAPCTBEHHBIX CTaHJIAPTOB OCHOBHOI'O OOINETrO W cpenHero (TOJIHOTO)
o0mero oopazoBanus o xumun ([Ipuka3z Munoopazoanust Poccuu Ne 1089 ot 05.03.2004 r.).

3. Cneuundukanus 3K3aMeHaMOHHON paboThl O XMMHUH €IMHOTO TOCyAapcTBEHHOTo dk3ameHa 2020 ron.

4. Koaudukatop >IeMEHTOB COAECpKAaHUS MO XMMHUHU JAJsl COCTABICHUS KOHTPOJIBHBIX HU3MEPUTEIBHBIX
MaTepHajoB eIUHOro rocyaapcTeenHoro sk3amena 2020 roa.

Jumepamypa 0na yuumena (memoouueckas no no02omoeke wkoabHukoe Kk EI'3 no xumuu)

1. IIporpamma kypca xumen u1st 8-11 kmaccoB 001e00pa3oBaTeNbHEIX yapexaeHuii (aBTop ['abpuensu
0.C.) u mpumepHas mporpamMma CpeIHEro IOJHOro oOIero o0pa3oBaHWs MO XUMHH. ba3oBBIi ypOBEHB
(COopHHK HOPMATHBHBIX JOKYMEHTOB. Xummus /cocraButens O.J[.JlHempoBa, A.I'.ApkanbeBa. M. [poda,
2007).

2. Haiinexko B.W. Kak HayuuTh IIKONBHUKOB PELIATh 3aJa4H I10 OPraHU4eCKOM XUMUH.

- M.: IIpocewienue, 1992.

3. 3abponuna P.U., ConoBenkas JI.A.. KauecTBeHHbIE 3a]a41 B OpraHUYECKON XUMHH.

- benropon, 1996.

4, [Tax M. Anroput™mel B 00yyennu xumun. - M.: [IpocBemienue, 1993.

o. [Iporacos II.H., IuroBmu M.K. Mertoauka pemeHuss pacyeTHBIX 3adad IO XUMHH. - M.:
[Ipocsemnienune, 1978.

6. Pomanosckas B.K. Pemenne 3anau. - C-IletepOypr, 1998.

7. Irpemmnep I'.H., XoxiaoB A.M. Meronuka pacueTHpIX 3amad no xumuu 8§-11 kmaccoB. - M.:

[Ipocsemenue, 2001.

8. Enunptii rocymapcrBenHsii dk3ameH: Xwumwms: 2003 - 2004: KOHTpPON. H3MEPHUT. MaTepHaIIbl/
A.A Kasepuna, J.}O.lo6potun, A.C.Kopomenko u np.; mox pen. I'.C.Kosanesoii; MwunuctepcTBo
obpazoBanus PO - M.: [Ipocsemenne, 2004. O6bem 16 m.o1.

9. Y4eOHO-TpEeHUPOBOYHbIE MaTepHaibl A MOATOTOBKM K €JUHOMY TOCYAAapCTBEHHOMY 3K3aMEHY.
2004:Xumus/ A.A.Kasepuna, /1.}O./lo6poruH,

A.C.Koporuenko, F0.H.Menpenes; MunucrepctBo oopazosanusi PO - M.: Uutemnext- Llentp, 2004,

3. A.AKasepuna, JI.IO. [Tooporun, A.C. Kopomenko, M.I'. Caactuna, H.A.T'opoaunosa. Metoaudeckue
PEKOMEH/IAINH TI0 OLICHUBAHUIO 3aJIaHHI C pPa3BepHYTHIM OTBeTOM: XuMust/ DenepaibHblii HHCTUTYT
neIarorndeckux n3MepeHnii Munncrepcrsa oopazosanusi PO - M.: Yaukywm- Llentp, 2004. O6bem 1,5 m.a
10. A.A.Kagepuna, /I.}0.Jlo6potun, A.C.Koporenko, M.I'.Cractuna, H.A.I'opoaunosa. Marepuaiisl
JUISL CAMOCTOSITEIBHOM PaObOTHI 3KCIIEPTOB MO OLIEHUBAHUIO 3a1aHUH C Pa3BEPHYTHIM OTBETOM: XUMHUs/
denepabHBI HHCTUTYT NEJAarorHuecKux n3mMepennii Munucrepcrsa obpasosanust PO - M.: YHukym-
Lentp, 2004. O6bem 1,2 ..

11. A.A Kagepuna, /[.1O. [To6potun, A.C. Kopomenko, M.I'. CHacTuHa,

H.A.T'oponunosa. Marepuasl A1 IPOBEACHUS 3aUeTa! Xumust/ DenepanbHbIi

WHCTUTYT MEAaroruuyeckux u3mMepennii Munucrepcrsa odpazoBanus PO - M.: Yuukym- Lentp, 2004.

12. A.A Kapepuna, A.C.Kopomienko. EquHabI TOCYIapCTBEHHBIH 3K3aMEH: COJAEpKAHUE W OCHOBHBIC
pe3ynbraThl. - Xumus B mkose Ne 1/2004, ¢. 14-20.

13. A.C.Kopomerko. O MOATOTOBKE K €IWHOMY TOCYAapCTBEHHOMY 3K3aMEHy. - XWMHS B IIKoiie Ne
7/2004, c. 34-44.



14. Pe3ynbTathl eMMHOTO TOCYAapCTBEHHOTO dK3aMeHa 2004 T.. Xumus/

15. J1.¥O.do6porun, A.A.Kasepuna (pykoomureis), A.C.Koporierko, M.I.CHactuna. - B kH.
Pesynprater equHOTO TOCYJapcTBEHHOTO 3K3aMeHa (MtoHb 2004 1.) AHaTUTHYeCKU 0T49eT: MUHHUCTEPCTBO
oOpa3zoBanns u Hayku PO, ['ocynapcTBeHHas ciryx0a 1o Hag3opy B cepe obpazoBanus u Hayku, GUIIN -
M.: 2004. O6bem 2 ..

16. P.I''MiBanoBa, A.A.KaBepuna, A.C.Kopomenko. Bompocel, ynpakHeHHs U 3aJaHUsI MO XHUMHH:
[Mocobue mnst yuammxcs 10-11 k. - M.: [Ipocsemenue, 2004. O6beMm 8§ i Jomymeno MHHHCTEPCTBOM
oOpa3oBanus U Hayku PO.

17. A.A Kagepuna, P.I'VBanoBa, C.B.CymaroxuH. Meronndyeckoe MHHCBMO O COBEPIIEHCTBOBAHUU
npenojaBaHus XHMHUM B cpeAdHeld IIKome. B c6.. MeToaudyeckue mnHchMa O COBEPIICHCTBOBAHHU
MIpeToAaBaHus MaTEMaTHKH, PyCCKOTO sI3bIKa (M Ip. IpeaMeToB) B cpeaneit mkoie - M.: AIIK u ITPO. 2004.
O6mpem 1 .o

18. Xumusi. KOHTpONbHO-U3MEPUTEIBHBIE MaTEpUalbl €IMHOIO FOCYIapCTBEHHOro 3k3ameHa B 2004 r.
M.: lentp tectupoBanust MunoOpaszoBanus Poccuu, 2004.

19. INabpuensa O.C. Equnslii TocymapcTBeHHBIN dKk3ameH: Xumust: CO. 3amanuit u ynpaxsenwnii / O.C.
l'abpuensH, B.b. Bonosuk. - M.: Ilpocsemenue, 2004.

20.  Xwuwmwms. 8 xnacc: yueOnuk / O. C. I'abpuensn. — 3-e uzn., nepepad. — M. : [Ipoda, 2014. —
287, [1] c.: nn.

21. Xwumwus. 9 xnace: yue6. 1 obmeobpazosart. yupexaenuii / O.C. I'abpuensH. — M.: «Zlpoday,
2013. - 319,[1] c.: n.

22. [Na6puensn O.C. Xumus. 10 knacc. ba3oBeiit ypoBeHb: YyueOHUK 7151 00111€00pa30BaTENbHbBIX
yupexnaenuii/ O.C.I'abpuensa — M. Jpoda, 2008- 191 c.

23. INa6puensu O.C. Xumus. 11 knacc. ba3zoBsiil ypoBeHb: yueb. 1ig 001eo0pa3oBar.
yupexnenuii /O.C. I'abpuensa. — M.: [poda, 2009. — 223c.

24, Eropos A.C. Bce Turmbl pacyeTHbIX 3aa4 10 XUMUH a7s1 noarotoBku k EI'D UznatensctBo: deHUKC,
2004 rona

25. OpxexoBckuit I1.A., Bornanosa H.H., lopodee M.B. u ap. Enunslii rocyjapcTBEHHBIN 3K3aMEH:

2005 r.: Xumus: TpeHUpOBOYHBIE 3aJaHUSI.

EnunbIil rocynapcTBeHHBIH 3Kk3aMeH: XUMHA: KOHTpOIbHBIE M3MEPUTENIBHBIE MaTepHalibl: PeneTuinoHHas
ceccus 2./ A.A.Kasepuna, M.I'. CHactuna, A.bornanosa - M.: Benrtana-I'pag, 2006.

26. Enunbiit rocynmapctBenHblii sk3amen 2007. Xumusa. Y4eOHO-TPECHHPOBOYHBIC MaTepUaNbl IS
noarotoBku yvamuxcs / @UIHN - M.: Uatennext-Lentp, 2007.

Jumepamypa ona yuawyuxca (na npasax YMK ona anekmuenozo Kypca)

H. Acnmnkast A.®. [Iposeps cBou 3Hanus: 10-11 kmaceel: YuebHoe mocobue. - M.: Benrtana-I'pad, 2009
2. Kyssmenko H.E., Epemun B.B. Xumus. 2400 3amau a1 LIKOJTBHUKOB M TOCTYMAONIUX B BY3bl. - M.:
Hpoda, 1999 (1 Bce mocenyromye u3aaHus).

3. Ky3bemenko H.E. u np. Havana xumun. - M.: Ox3amen, 2005.

Ky3smenko H.E. Yuucse pemats 3agaun no xumuu. - M.: IIpocsemenue, 1986.

Kysemenko H.E., Epemun B.B. Xumus ans abutypuentoB u ydammxcs. - M.: Dx3amen, 2003.
Jlunun P.A., Monouko B.A. Xumust myist abutyprueHnTos - M.: Xumus, 1993.

Mapmanosa I'.JI. 500 3amau mo xumun. 8-11 kmacc. - M.: U3gar-mkomna, 2000.

N O

Creta JI.A., Xomun FO.B., Uepnsrii A.B. KoHkypcHble 33a4u IO XUMHH C peIIeHusIMU. - MoCKBa-
XapbkoB: Mnekca-rumHaszus, 1998.

9. Xomuenko I'.I1., Xomuenko N.I'. COOpHUK 3a1ay MO XUMHH JJI TTOCTYIAIOMUX B BY3Hl. - M.: HoBas
BoJIHa, 1996
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