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IMosicuuTenbHAA 3aIHCKA

Pabouasn nmporpamma oﬁyqe}mﬂ XUMHUH paspaGOTaHa B COOTBETCTBUU C HOpDpMAaTUBHBLIMHU
aKTaMMU:

- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanmn»
(c mocaeayOIMKUMHA H3MEHEHHSIMHU );

- npuka3z MunucrepcTBa oopasoBanus u Hayku Poccuiickoit denepannu ot 17.05.2012 Ne 413
«O0 yTBepxaeHuu (heaepaibHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa CPETHETO
o011ero 00pazoBaHus (C MOCASAYIOMUMHA U3MEHEHUSIMU );

- mpuka3 MunucrtepcTBa oopa3zoBanus u Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne 253
«O06 yrBepxaenun depepabHOrO NepevHs y4eOHUKOB, PEKOMEHAYEMBIX K UCIIOJIb30BAHUIO TIPU
peaM3alnuy UMEIOLINX FOCyIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX MPOTrpaMm
HAYaJILHOTO 00IIEro, OCHOBHOTO OOIIEro, CpeHero 00IIero 0opazoBaHus» (C MOCICTYIOIIIMHE
U3MCHEHUSIMH );

- CaHuTapHO-3MHUAEMHOIOTHYECKHE TIpaBuia u HopMmatusel CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUIEMHOJIOTHYeCKHe TPeOOBAaHUS K YCIOBHIM U OpraHu3aluu 00y4eHHs B
0011e00pa30BaTEIbHBIX YUPEKACHUAX», yTBEpKAeHHbIE [locTaHOBNIEHNEM [ TaBHOTO
rocyJapCTBEHHOro caHuTapHoro Bpaya P® ot 29.12.2010 Ne 1809;

- KoHnerust pa3BuTHS €CTECTBEHHO- MaTeMaTHuecKoro ooOpasoBanusi Poccuiickoit Gpenepanum,
YTBepxkaeHa pacropsbkeHueM IIpaButenscTBa Poccutickoii @enepamnuu ot 24 nexabps 2013 r.
N 2506-p

- [IpumepHas ocHoBHas 0Opa3oBaTeNbHask IpOrpaMMa CpeHero oo1ero o0opazoBaHus,
ono0peHa penieHueM (peaepanbHOTO Y9eOHO-METOANYECKOT0 00BEIMHEHHUS 110 00IIeMy
obpazoBanuto (mpotokoa ot 28.06.2016 Ne 2/16-3);

- [IpumepHas mporpamma cpeaHero (IoJHOro) oouiero oopasoanus no xumuu s 10-11
KJIacCcOB 0011e00pazoBaTeNbHbIX yupexaeHuit (IIpumepHble nporpaMmsl Mo y4eOHbIM
npeameram. Xumus.10-11 kmaccst — M.: Benrtana-I'pad, 2017);

- [Iporpammsl kypca xumuu : 6a30BbIit ypoBeHb, 10—11 knaccel / H. E. Ky3nenosa, H. H. T'apa.
— M. : Benrana-I'pad, 2017:

- OcHoBHas 0011e0o0pa3oBaTeNbHas Mporpamma cpeHero oouiero oopasosanus MbOY
Myp3ULIKOW CpEeIHEN IKOJIbI

1. IInanupyemsle pe3yJibTAThl 0CBOCHHMS Y4eOHOI0 NpeaMeTa.

1.1. JIn4HOCTHBIE Pe3yJIbTAThI.

JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOIIEHUIT 00ydaromuxcs Kk cede, K CBOeMy 3/10POBbIO,
K IMO3HAHUIO ce0s:

e OpHEHTalUs 00Y4aIOIIMXCS HA JOCTHKEHHUE JIMYHOTO CYACTbSI, peaIU3alii0 MO3UTUBHBIX
KU3HEHHBIX MIEPCIEKTHB, MHUIIMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTh M CITOCOOHOCTH K
JMYHOCTHOMY CaMOOMPEIENCHHIO, CIIOCOOHOCTh CTaBUTh LIEIM U CTPOUTH KU3HEHHbIC
TUTaHBL;

e TOTOBHOCTb M CIIOCOOHOCTH 00OecneyuTh cebe U CBOMM OJIM3KHM JOCTOWHYIO KH3Hb B
MPOLECCE CAMOCTOSITENBHON, TBOPUYECKOW U OTBETCTBEHHOM IS TEILHOCTH;

e TOTOBHOCTb U CHOCOOHOCTH OOYYalOMIMXCS K OTCTAaHMBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIpaOAThIBATh COOCTBEHHYIO
NO3HILMIO 0 OTHOIIEHHIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHUSM IPOLUIOTO |
HACTOSIILEr0 Ha OCHOBE OCO3HAHUS, U OCMBICICHHS] MCTOPHM, AYXOBHBIX LIEHHOCTEH U
JOCTH>KCHUH HAllleW CTpaHbl,

e TOTOBHOCTb M CHOCOOHOCTh OOYHYAIOUIMXCS K CaMOPa3BUTHIO M CaMOBOCIIMTAaHHUIO B
COOTBETCTBUM C OOIICUECIIOBEUECKUMH IEHHOCTSAMU M HJACAIaMU TPa)XJTaHCKOTO



o0recTBa, MOTPEOHOCTH B (PU3UIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX CIIOPTHBHO-
03JI0POBUTEIBHOM JEATEILHOCTHIO;

e TMPUHATHE W peanm3anys IEHHOCTEH 3M0pOBOro M 0Oe30macHoro ooOpasza JKU3HH,
OepexHOe, OTBETCTBCHHOE M KOMITETEHTHOE OTHOIICHHE K COOCTBEHHOMY (BH3HUECKOMY
¥ TICUXOJIOTMYECKOMY 3/I0POBBIO;

e HEMPUATHE BPEIAHBIX MPHUBBIUCK: KYPEHHsI, YIIOTPEOICHHUS aJTKOTOJIsI, HAPKOTHUKOB.

JIM4HOCTHBIE pe3yJbTaTbl B cepe oTHOmeHUH oOyuyaromuxcsi K Poccnu kak k Poaune
(OTeuvecTBY):

e poccuiicKas WACHTHUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKOW HJCHTHYHOCTH B
MOJIUKYJIBTYPHOM COLMYME, YYBCTBO MPHUYACTHOCTU K UCTOPUKO-KYJIBTYPHOU OOLTHOCTH
poccuiickoro Hapoaa W cyasOe Poccum, MmarpuoTu3M, TOTOBHOCTh K CIIY)KCHHIO
OreuecTBy, €ro 3aluTe;

e YBWKEHHE K CBOEMY HapoJay, YyBCTBO OTBETCTBEHHOCTH mepen PomuHoii, ropaoctu 3a
CBOM Kpaii, cBor0 PosinHy, nporuioe u HacTosIiee MHOIOHAIIMOHAIIbHOTO Hapoja Poccun,
yBa)KEHHE K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, hiar, THMH);

e (QopmupoBaHHE YBAXKEHUS K PYCCKOMY S3BIKY Kak TOCYAapCTBEHHOMY SI3BIKY
Poccuiickoit @enepanuu, SBISIOMIEMYCS OCHOBOW POCCHMCKOW MIACHTUYHOCTH U
[JIaBHBIM (paKTOPOM HAIIMOHAIBHOTO CAaMOOTIPEICIICHUS;

e BOCHUTAaHUE YBAXKEHUA K KYyJbType, S3bIKaM, TPaAULMSIM U OObUasM HapOJIOB,
npoxkuBaromux B Poccutickon denepanum.

JInuHOCTHBIE pe3yJbTaThl B c)epe OTHOLIEHHIT 00yYaONIUXCsl K 3aKOHY, TOCY/IapCTBY M K
rPaIaHCKOMY O0LIECTBY:

e TPaXITAHCTBEHHOCTh, TPAXIAHCKas TO3UIMS AaKTUBHOTO W OTBETCTBEHHOIO 4YJIeHa
POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE TIpaBa U OOsS3aHHOCTH,
YBAXKAIOIIETO 3aKOH M NPABOMOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO TPaJULUOHHBIE
HallMOHAIBHBIE U OOIIEYEIIOBEUECKHE T'YMAaHUCTUYECKHE U JIEMOKPATUYECKHUE 1IEHHOCTH,
TOTOBOTO K YYaCTHUIO B OOIIECTBEHHOU KU3HU;

e TIPU3HAHHWE HEOTUYYXKIJAEMOCTH OCHOBHBIX TIpaB M CBOOOJ 4YeJIOBEKa, KOTOphIE
MPUHAJICKAT KKIOMY OT POXKIEHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
mpaB U cBOOOJ Oe3 HapylIeHUs IMpaB, U CBOOOJ JIPYTHX JIMIl, TOTOBHOCTh OTCTaMBaTh
cOOCTBEHHBIE TIpaBa W CBOOOJBI YENIOBEKA U TpakJaHWHA COTJIACHO OOIIETPU3HAHHBIM
MPUHIIMIIAM W HOPMaM MEXIYHapOJIHOTO TpaBa M B coOTBeTcTBHHM ¢ KoHcTutyrmein
Poccuiickoit @enepanuu, mpaBoBasi U MOJIUTAYECKAS TPAMOTHOCTB;

e MHUPOBO33pPEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKu |
0OIIIECTBEHHON MPAaKTUKH, OCHOBAHHOE HAa JHMAJNIOTE KYIbTYpP, a TAaKXKe Pa3TUIHBIX (HopM
00IIIeCTBEHHOT'O CO3HAHMS, OCO3HAHKNE CBOETO MECTa B TIOJUKYIBTYPHOM MHPE;

e UHTEPUOPHU3ALMS LIEHHOCTEH JEMOKPATUHM M COLMAIIBHOM COJUIAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUH B TPYIIIIE WIIM COIMAIBLHON OpraHu3alliy;

e TOTOBHOCTh OOYYAaIONIUXCS K KOHCTPYKTHMBHOMY YYacTHUIO B TPHUHSTUU PEIICHUI,
3aTparuBalOIUX HMX TpaBa W HWHTEPECh, B TOM YHCIE B pa3IW4YHBIX ¢dopmax
OOIIECTBEHHOW  CaMOOpPraHU3allid, CaMOYIMpPaBJICHHs, OOIIECTBEHHO  3HAYMMOM
JIeITEIIbHOCTH;

e TPUBEPKEHHOCTh HJIEIM HWHTEPHAIMOHATN3MA, JAPY>KOBI, PaBEHCTBA, B3aHMMOIIOMOIIU
HapOJOB; BOCHUTAHHE YBAXKUTEJIBHOTO OTHONIEHUS K HAIMOHAJIBbHOMY JIOCTOMHCTBY
JIOJICH, UX YyBCTBAM, PEIIUTHO3HBIM yOCKICHUSIM;

e TOTOBHOCTh OOYYalOUIUXCSl MPOTHUBOCTOSTH HICOJOTHHM JIKCTPEMHU3MA, HAIMOHAIN3MA,
KceHOo(hoOUHr; KOPPYIINU; AUCKPUMHUHALIMU TI0 COLUATBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MIPU3HAKAM M IPYTMM HETaTUBHBIM COIIMAJIbHBIM SIBIICHUSIM.



JIMYHOCTHBIE Pe3y/ibTAThI B c(hepe OTHOMIEHUH 00YYAIOIIUXCS C OKPYKAKIUMH JIOJAbMU:

e HPABCTBEHHOE CO3HAHWE U TIOBEJCHHE HA OCHOBE YCBOEHHUS OOIIEUYETOBEUECKUX
LEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U NOBEACHUS B MOJMKYJIBTYPHOM MHUPE, TOTOBHOCTHU
¥ CIIOCOOHOCTH BECTH JTUAJIOT C IPYTUMHU JIIOJIBMH, JOCTUTaTh B HEM B3aMMOIIOHUMAHHMS,
HAXOJUTh OOIIKE IIeJIU U COTPYAHUYATH JIJIS UX JOCTH)KCHUS,

e TIPUHATHE  T'YMAaHHUCTUYECKMX  LIEHHOCTEH,  OCO3HAaHHOE,  YBAXKUTEIBHOE U
I00poXkKeNnaTeIbHOE OTHOIIEHUE K APYroMY YelIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO;

e  CHOCOOHOCTH K COTIEPEKUBAHHIO 1 (POPMHUPOBAHUE MO3UTHBHOTO OTHOIICHHS K JIFOJISIM, B
TOM 4YHUCJIE€ K JHULIAM C OrPAHUYEHHBIMH BO3MOXXHOCTSMM 3J0pPOBbSI M HWHBAJINIAM;
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3WYeCKOMYy U
MICUXOJIOTHYECKOMY 3/I0POBBIO APYTHX JOJEH, YMEHUE OKa3bIBaTh IIEPBYIO IOMOIIIb;

e (opMupOBaHHE BBIPAKCHHON B MOBEICHHHM HPABCTBEHHOW IO3UIMHM, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEIACHHUS
Ha OCHOBE YCBOEHHS OOIEUYEIOBEYECKUX LIEHHOCTEW M HPABCTBEHHBIX UYBCTB (YECTH,
JI0JITa, CIIPABEIIIMBOCTH, MIJIOCEPIUS U IPYKEITI00U);

e PpAa3BUTHE KOMIIETCHLIMH COTPYJAHMYECTBA CO CBEPCTHHKAaMHU, JE€TbMHM MJIAJLIETO
BO3pacTta, B3pOCIBIMH B 00pa30BaTeNbHOM, OOLIECTBEHHO TMOJIE3HOH, Yy4eOHO-
HCCIIEI0BATENIBCKOM, IPOEKTHOM U IPYTUX BUJAX NEATEIBHOCTH.

JInuHOCTHBIE pe3yjbTaTbl B c(epe OTHOLIEHHH O0y4alOIIUXCH K OKPYKalOIeMy MHPY,
sKMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJIbTYype:

e MHUPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  Pa3BUTHS  HAayKH,
3HAYMMOCTH HayKH, TOTOBHOCTh K HAay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUC
JIOCTOBEpPHON HH(pOpMAIMel O TMepeloBbIX IJOCTHKEHMSIX M OTKPBITUSX MHUPOBOH U
OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa U
00I11eCTBa;

e TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHMIO, B TOM YHCIIE CamMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HH, CO3HATEIILHOE OTHOIIECHHE K HEMPEPHIBHOMY 00pa30BaHHIO
KaK YCJIOBHIO YCIICIIHOM MPOo(ecCHOHAIbHOW U OOIIECTBEHHOM JCSITEIbHOCTH;

e DKOJIOTHYECKas KyJIbTypa, OEpe)KHOE OTHOIICHHS K POJHON 3emile, MPUPOIHBIM
OorarctBam Poccum ® MHpa; TMOHMMaHWE BIUSHHS COIUAIBHO-IKOHOMHUYECKUX
NPOIIECCOB HA COCTOSIHME TMPUPOJHOM W COIMAIbHON Cpebl, OTBETCTBEHHOCTH 3a
COCTOSIHUE TIPUPOJIHBIX PECYPCOB; YMEHUS M HABBIKK Pa3yMHOTO MPHPOJIOIOIB30BAHMS,
HeTepHI/IMOG OTHOIIICHUC K HeﬁCTBHﬂM, HpI/IHOCSIHH/IM Bpe)] OKOJIOTHH, HpI/I06peTeHI/IC
OTIBITA DKOJIOTO-HAMPABICHHOW JCSITEIIBHOCTH;

e OCTETHMYECKOE OTHOIIEHHWS K MHPY, TOTOBHOCTb K JCTETUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JInuHoCTHBIE pe3yJabTaThbl B c(epe OTHOMIEHHI 00y4alOIIUXCA K CeMbe W POAMTE/ISIM, B
TOM YHCJIe IOAT0OTOBKA K CeMEHOM JKM3HH:

e OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TMPUHSITHS
LIEHHOCTEN CeMEHHOM KU3HU,

e TMOJOXHUTENbHBIM 00pa3 ceMbH, pOAWTENHCTBA (OTIOBCTBA M  MAaTEPHHCTBA),
WHTEPUOpU3aLUs TPATUIUOHHBIX CEMEVHBIX [IEHHOCTEM.

JIM4HOCTHBIE Ppe3yJbTaTbl B cdepe OTHOIIEHMsI OO0y4YawIIMXCS K Tpyay, B cdepe
COIUATbHO-I)KOHOMUYECKUX OTHOIIEHHUI1:



e yBaXeHHWe KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3all[UTe CBOEH
COOCTBEHHOCTH,

e OCO3HaAHHBIN BBIOOP Oymymiei mpodeccun Kak myTh U CIOCO0 peann3arii COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

e TOTOBHOCTh OOYyYaIOIUXCS K TPYIOBOW NPOGECCHOHATBHOW MAEATEIPHOCTH KaKk K
BO3MOXXHOCTH y4YacTUsi B PEIIEHUHM JHMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TIPOOJIEM;

e MOTPEOHOCTH TPYAUTHCA, YBAKEHUE K TPYIY U JIIOAAM TPYAA, TPYAOBBIM TOCTHKEHUSIM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE UM TBOPYECKOE OTHOIICHHE K Pa3HBIM BHJIAM TPYIOBOM
NESITEIIbHOCTH;

e TOTOBHOCTh K CaMOOOCIYKMBAaHHIO, BKJIIOYAass OOY4YCHHE W BBIOJHECHUE JIOMAITHUX
00s13aHHOCTEH.

JIu4HOCTHBIE pe3yabTaThl B cepe (PU3MYECKOr0, IMCUXOJOIMYECKOro, COUHMAIBHOIO U
aKaJeMH4ecKOro 0J1aromnoryyusi 00y4armmxcs:

e (usmnueckoe, MOIMOHATIBHO-TICUXOJIOTUYECKOE, COIMATIBHOE Onaromnoaydne
oOyJaromMxcs B JKM3HM O0pa3oBaTeNbHOM OpraHW3alyH, OIIYIIEHHE JCThMH
0€30IaCHOCTH U TICUXO0JIOTHYeCKOro KoMdopTa, HHPOpMaIMOHHON O€30MaCHOCTH.

1.2. MetanpeameTHble pe3yJibTaThI
1.2.1. PeryniiTHBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

BbpInyCKHUK HAy4YuTCH:

e CaMOCTOSATENFHO OMNPENENATH IIeJIM, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, O KOTOPHIM
MO>KHO OTNIPEAENUTh, YTO 11EJIh JOCTUTHYTA,

e OLICHUBATh BO3MOXKHbBIE MOCIEACTBUS JOCTUKEHUS TTOCTABICHHOM 1IEJIA B JIEATEIbHOCTH,
COOCTBEHHOM >KM3HU U KU3HU OKPYXKAIOIIMUX JIFOJIEH, OCHOBBIBASICH Ha COOOPaKEHUSX
ATUKU U MOpPaJIH;

e CTaBUTh U (popmMyaupoBaTh COOCTBEHHBIC 3a/J1aUud B OOpPa30BATEIHHOU NEATETLHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

e OIICHUBATh pPECYpChl, B TOM 4YHCJIE€ BpeMs M Jpyrue HeMmaTepualibHbIE PECYpCHI,
HEOOXOIUMBIE AJIs JOCTUKEHUSI TOCTABJICHHOM 11eTIH;

e BBIOMpATh MYyTh JOCTHXKEHUS II€JIM, IUJIAHUPOBATh PEIICHHE ITOCTABJIECHHBIX 3ajad,
ONTUMU3HPYS MaTepHUalIbHbIE U HEMaTEepUAIbHBIE 3aTPATHI;

e OpraHu3oBbIBaTh J(P(EKTUBHBIN TOUCK PECYPCOB, HEOOXOAMMBIX [JISi JTOCTHKCHUS
MOCTaBJICHHOM 11eJH;

e  CONOCTAaBJIAThH MOJYYEHHBIN PE3yIbTAT JEATEIBHOCTH C TOCTABIEHHON 3apaHee LETbIO.

1.2.2. Ilo3HaBaTe/IbHBIC YHUBEPCAIbHbIC y4eOHbIE 1eiICTBHA

BbinyCKHUK Hay4YuTCH:

e HCKAaTh U HAXOAWTH OOOOIIEHHBIE CIIOCOOBI PEIICHHUs 3a/1a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYTHI HHGOPMAIIMOHHBIA TONCK W CTaBUTh HA €r0 OCHOBE HOBBIE (y4eOHBIC U
T03HABaTeJIbHBIC) 3a]1a4H;

e KPUTHYECKH OICHWBATh M HWHTEPIPETUPOBATH HWHOOPMAIMIO C pa3HBIX TO3UIUH,
pacmo3HaBath U (PUKCHUPOBATH MPOTUBOPEUHS B UHGOPMAITMOHHBIX UCTOUYHUKAX;

e HCIMOJIb30BaTh pPAa3jUYHbIE MOJEJIBHO-CXEMAaTUUECKUE CpPEICTBA I MPEICTaBICHUS
CYLIECTBEHHBIX CBSI3¢ W OTHOLICHHMH, a TakKe€ IPOTUBOPEUYUM, BBISBJICHHBIX B
WH()OPMAITMOHHBIX HCTOYHHUKAX;



e HAaxOJIUTh U NPUBOJUTH KPUTUYECKUE ApPTyMEHTHl B OTHOIIEHUU JAEHCTBUM U CYKIEHUI
JIPYroro; COKOMHO M Pa3yMHO OTHOCUTBHCA K KPUTUYECKUM 3aMEUaHUSM B OTHOLUECHUU
COOCTBEHHOTO CYX/ICHUS, pACCMAaTPUBATh X KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

e BBIXOJUThH 32 PaMKU y4eOHOro MpeAMETa U OCYLIECTBIATH IieJICHANPaBICHHBIA MMOUCK
BO3MO>KHOCTEH JUIsl IIMPOKOI0 IEPEHOCA CPECTB U CIIOCOOOB JENCTBUS;

e  BBICTPAUBATh MHIUBUAYATbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUUYCHMUS;

e MEHSATh U yIEPKUBATh Pa3HbIC NO3ULIMHU B I03HABATEIILHOU 1€ATEIbHOCTH.

1.2.3. KoMMyHUKAaTHBHbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHA

BbInyCKHUK HAY4YUTCSH:

e  OCYILECTBJISATH JICTIOBYKD KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH
(kak BHYTpH 0Opa30BaTElIbHOW OpraHW3allMd, TaK M 3a €€ MpelesiaMu), MOoAOUpaTh
MapTHEPOB ISl JICIOBOM KOMMYHHUKAIIMHA HCXOJ U3 COOOpPaKCHUU Pe3yJIbTaTUBHOCTH
B3aUMO/ICHCTBHS, a HE JINYHBIX CHMITATHIA,

e TMPHU OCYIICCTBICHWU T'PYNIOBOH pabOThI OBITH KaK PYKOBOJMUTEICM, TaK M HWICHOM
KOMaHJIbl B Pa3HBIX poJisiX (TEHEpaTop HICH, KPUTHK, HCIIOJIHUTEIb, BBICTYIAIOLIHIA,
AKCIIEPT U T.1.);

e KOODJAMHUPOBaTh M BBHINOJHATH PAaOOTy B YCIOBUSIX pPEabHOTO, BUPTYaJIbHOTO WU
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

e DPa3BEpHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MMUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

e pacro3HaBaTh KOH(JIMKTOTCHHBIC CUTYAllMM W MPEIOTBpAIlaTh KOHMIMKTBI JI0 HX
aKTUBHOHM (Da3bl, BEICTPANUBATh JICJIOBYI0 M 00pa30BaTEIbHYI0 KOMMYHHKAIIHIO, U30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

IIpenmeTHble pe3yJibTaThI:

B pe3yabTare u3yueHusi y4eOHOro mpeamera «XuMHs» Ha YPOBHE CpPeIHEro oO0IIero
o0pa3zoBaHus:

BoinyckHuK Ha 0230BOM YPOBHE HAYYMTCH:

e PpAacKphIBaTh Ha TMpUMEpax poJib XUMUU B (OPMHUPOBAHMH COBPEMEHHOW HAy4YHOM
KapTHUHBI MUpPa U B PAKTUYECKOU 1€ATEIbHOCTH YEJIOBEKa,;

e JIGMOHCTPHUPOBaTh Ha TpPHUMEpPax B3aUMOCBA3b MEXKIYy XUMHEH © JAPYTHMH
€CTECTBEHHBIMU HAayKaMU;

e pacKphbIBaTh Ha MpUMepax IMOJIOKEHUS TEOpUU XuMudeckoro crpoeHusi A.M.bytieposa;

e moHuMaTh ¢uznueckuit cmeicn [lepuogmueckoro 3akoHa J[.M.MenneneeBa u Ha ero
OCHOBE OOBSICHSITh 3aBUCHMOCTh CBOMCTB XMMHYECKHX AJIEMEHTOB U 00pPa30BaHHBIX UMHU
BEILECTB OT JIEKTPOHHOTO CTPOEHHUS aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOpPA3HUs BEIIECTB Ha OCHOBE OOMIMX MPEICTaBICHUNU 00 WX
COCTaBE U CTPOEHUHU;

e TIPUMEHSTH TpaBUA CUCTEMATHYECKON MEXIYHAPOJIHOW HOMEHKIIATYPhI KaK CpEICTBa
pa3inyueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

e COCTaBJIAITH MOJICKYJIAPHBIE U CTPYKTYpHBIC (OPMYJIBI OPTaHMYECKUX BEIIECTB Kak
HOcHUTeNel MH(OpMAaIMU O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX WM MPHUHAIJICKHOCTH K
ONpENIETICHHOMY KJIaCCy COEIMHEHM;

e XapaKTepHU30BaThb OpPraHUYECKUE BELIECTBA IIO0 COCTaBY, CTPOEHUIO M CBOWCTBaM,
YCTaHaBIUBATh MPUUYMHHO-CJIECICTBEHHBIE CBSI3M MEXAY TAHHBIMU XapaKTEPUCTHUKAMU
BEILECTBA;



e IPUBOAWUTH NPUMEPHl XMMHUYECKUX PEAKLUH, PACKPBIBAIOIIMX XapaKTEpPHbIE CBOMCTBA
TUNAYHBIX TNPEJCTABUTENEH KJIACCOB OPraHMYECKHMX BEIIECTB C IENbl0  HX
I/II[CHTI/I(I)I/IKaI_[I/II/I 1 00BICHEHHUA 00JIaCTH MMPUMCHCHU A,

e TIPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHHS XMMHYECKHX PEaKkIHUii Ha OCHOBE 3HAHHH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX pPeareHTOB U MX PEaKIMOHHOW CIIOCOOHOCTH;

e HCIIONB30BaTh 3HAHHMS O COCTAaBE, CTPOCHMHM M XMMHYECKMX CBOMCTBaX BELIECTB IS
0€30I1aCHOTO MPUMEHEHUS B IPAKTHYECKON JEATEIIEHOCTH;

e TIPUBOJMTH IIPUMEPHI MPAKTUIECKOTO MCHOIH30BAHHS MPOIYKTOB IEPEepadOTKU HEPTH U
IIPUPOJIHOTO ra3a, BICOKOMOJEKYJISPHBIX COSAMHEHUN (TIOJIMATUIIEHA, CUHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

e MPOBOJUTH OMBITHI 110 PACIIO3HABAHHUIO OPTaHMYECKHUX BELIECTB: TIHUIEPHHA, YKCYCHOM
KUCIIOTBI, HEMPEACTbHBIX JKHPOB, TIIIOKO3bI, KpaxMaia, OeIKOB — B COCTaBE IMHUILNEBBIX
IPOJYKTOB U KOCMETHUECKUX CPE/ICTB;

e BIAJETh NPAaBWIAMH M NpHEMaMu Oe30MacHOi pabOThl ¢ XMMUYECKUMH BELICCTBAMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

e YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XUMHYECKOH PEaKLUH U CMEIICHHUSI XUMUYECKOTO
PAaBHOBCCHUA OT PA3JIMYHBIX (baKTOpOB C LCJIBIO ONPCACICHUA OINTUMAJIBHBIX yCJIOBI/If/'I
NPOTEKAHUS XUMHUYECKHX MPOIIECCOB;

e TPHUBOAMTH MPUMEPHI THAPOIIN3A COJICH B TOBCEAHEBHOM KU3HH YEIIOBEKA,;

e TIPUBOJWTH TPHMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAaKUUH B HPUPOIE,
MMPOU3BOACTBCHHBIX NMPOHCCCAX U KUSHCACATCIbHOCTH OPraHnu3MOB;

e TPUBOJAMWTH NPUMEPHl XUMHYECKHX PpEaKIMH, PpacKpBIBAIOIIMX OOMIME XHMHUYECKHUE
CBOWCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAILIOB;

e TIPOBOAUTH pacyeThl Ha HAXOXKAECHHE MOJEKYISIPHOW (HOPMYIBI YIIIEBOJOPOAA IIO
MNpoaAyKTaM CropaHuss W TII0 €ro OTHOCHUTEIBHON INIOTHOCTH ¥ MAaCCOBBIM JOJISIM
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

e BJAJETh MpaBWJIAMH 0€30MaCHOTO OOpPAIICHUS C EIKUMH, TOPIOUYUMH U TOKCHUYHBIMH
BEIIECTBAMHM, CPEACTBaMU ObITOBON XMMUHU;

e OCYLIECTBJISITh MOMCK XUMHYECKOW HH(QOpMAIMM MO HA3BaHUAM, HJIEHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

(] KPUTHYCCKU OLICHUBATh n HHTCPIIPETUPOBATH XUMHUYCCKYIO I/IH(l)OpMaIII/IIO,
COJIepKalylocs B COOOILIEHUAX CPEICTB MaccoBoi MH(popmanuu, pecypcax MHTepHeTa,
HAaYYHO-TIOMMYJAPHBIX CTAThIAX C TOYKH 3PCHUA GCTCCTBGHHO-HaquOﬁ KOPPCKTHOCTHU B
LEJIAX BBISIBJICHUS OLIMOOYHBIX CYXKAECHUN U (HOpMUPOBAaHUS COOCTBEHHOM MO3UINH;

e TMPEACTaBIATh IMYTU PEIICHUs TJI00AJbHBIX MPOOJEM, CTOSIIMX MEpe] YEeIOBEUECTBOM:
HKOJIOTHUECKUX, IHEPTeTHUECKUX, CHIPbEBBIX, M POJIb XMMUU B PEIIEHUH 3THX MPOOIeM.

BbinyckHuk Ha 6230BOM yPOBHeE MOJIYYHT BO3MOKHOCTH HAYUUTHCSH:

e WUIIOCTPUPOBATH HAa MPUMEPAX CTAHOBJIEHHE M DBOJIOLUI0 OPraHMYECKON XMMHH Kak
HayKH Ha Pa3JIMYHBbIX UCTOPUUYECKUX ITAIlaX €€ Pa3BUTHUS;

(] HCIIOJIB30BAaTh MCTOABI HAYYHOTO IIO3HAHUSA IIPHU BBIIMIOJHCHUU IIPOCKTOB U yqe6Ho-
UCCIIEIOBATEIbCKUX 3a/lad [0 HW3YYEHHIO CBOWCTB, CIOCOOOB TOJYYEHUS U
pacro3HaBaHMsI OPraHUYECKHUX BEIIECTB;

e OOBSACHATH NHPUPOAY M CHOCOOBI OOpPa30BaHUS XUMHUECKOW CBSI3U: KOBAJCHTHOM
(MoNsipHOM, HEMONSIPHOM), HOHHOM, METAJUIMYECKOH, BOJOPOJAHON — C IENbIO
OIpeAeIEHUsI XMMUUYECKON aKTUBHOCTH BEILIECTB;

e YCTaHaBJIMBaTh TI'CHETUYECKYIO CBSI3b MEXJy KJIAacCaMU OPraHUYECKUX BEIIECTB JUIS
000CHOBaHMS HpI/IHI_IPIHI/IaJIBHOfI BO3MOXHOCTHU MOJYYCHHSA OPTraHUYCCKUX COGZ[I/IHGHI/Iﬁ
3aJJaHHOT'O COCTaBa U CTPOEHUS;



e YCTAHABIIMBATH B3aMMOCBSI3M MEXAY (DakTamu U TEOpHEH, MPUINHON U CICICTBUEM MPU
aHaJau3e MPOOJIEMHBIX CUTyalluii U OOOCHOBAaHWHM INMPUHUMACMBIX PEIICHUH Ha OCHOBE
XAMHUYECKUX 3HAHUU.

2. ConepixkaHue TeM Kypca XMUMHUM

ba3oBblii ypoBeHb 00pa3oBaHus

10 xkiaace

Beeaenne (1 4)

XnMHUs B Py €CTECTBEHHBIX HayK. MeToibl HAy4HOIO IO3HAHMSL.

Tema 1. Teopusi crpoennsi M Kjiaccu(pUKANMUA OPraHUYECKUX BellecTB (44)

ITIpenmer opranuueckoi xumuu. IlpuumHbl MHOrooOpasust OpPraHMYECKHUX BELIECTB.
CtpykTypHasi TeOpusi OpPraHMYECKHUX COEAMHEHUN. YTIEBOAOPOAbl M UX (PYHKIHOHAIbHbBIE
npousBogHbie. [loHATHE 00 yriiepogHOM cKeneTe W (PyHKIMOHAIBHOU rpymme. M3omepus.
I'omonorus. HomeHnkmarypa opraHuyecKux BemecTB. [IpuHIMIBI (OpMHpPOBAHUS HA3BaHUU
OpraHuveckux coenuHenuil. Kiiaccudukanus opraHu4ecKkux peaxiyi.

Hemonctpauuu. 1. Pa3noxenue caxapa. 2. Kosnekuus opraHM4yecKMx BEIIECTB U
MaTtepuainos. 3. Mozean OpraHn4ecKiux MOJIEKYII.

Tema 2. YrueBogopoasbl (6 1)

A 1 x a H bl. ['omonmoruyeckuii psin ankaHoB. M3omepuss U HOMEHKJIATypa ajKaHOB.
Ou3nyecKkue CBOWCTBA alKaHOB. XHUMHUYECKHME CBOWCTBA allKaHOB (TOpEHUE, peaKIuu
3aMelleHus], MUPOoJn3, Aeruapruposanue). [[pumenenue.

A 11 Kk € H bl. DTWIEH— CTpoeHHe U (Qu3nueckue cBoiicTBa. [lonydyeHue sTuneHa B
IPOMBIIIIEHHOCTH (AETUAPUPOBAHME 3TaHa) M B JlabopaTopuu (AeruapaTanusi STaHOIA).
XuMuyeckue cBOMCTBa (ropeHue, OpoMUpOBaHKE, THIpATaLlUs, TOJUMEPU3alIHsl, OKUCICHHUE) U
OpUMEHeHHe STWwieHa. Peakuuu mnpucoeaMHeHUss K Tomosnoram otwieHa. IlpaBuio
MapkoBHuKOBa. [ToHsATHE O TUEHOBBIX YIIEBOJOPOIAX.

A 11K ¥ H bl. ALIETUJIEH KaK [IPEJCTaBUTENb AIKMHOB. PU3ndeckue CBOWCTBA alleTHIIEHa, €ro
nojy4yeHue. XUMHUUECKUe CBOMCTBa (TopeHue, OpoMHUpOBaHUE, THApaTalMs, TPUMEpU3aIusl) U
IIPUMEHEHUE alleTUIICHA.

ApoMaTHdYecKHUEeyTaAeBOJJO PO A5kl beHson — crpoeHne u pusnyeckue
cBOMCTBa. XMMHUYECKHE CBOWCTBAa OeH30j7a (TOpeHWe, HUTpPOBAHWE, OpPOMHUPOBAHWE) U €r0
pUMEHEHHE.

Jemonctpauuu. 1. BpomupoBaHue rekcaHa Ha cBeTy. 2. ['opeHue MeTaHa, ITHUJICHA,
arieruieHa. 3. OTHoOIIEHHE MeTaHa, YTUJICHA, alleTHIIeHa U OeH30J1a K pacTBOpaM IepMaHraHara
Kaius u 6poMHo# Bozie. 4. [lomyueHne aTuiIeHa peakiyei 1eruapaTaiuy 3TaHosa, aleTUIeHa —
THJIPOJIM30M KapOua Kalblus.

JlaGopaTtopubie onbiTel. 1. CocTaBiieHHEe MOJEIEH MOJEKYN ajdkaHoB. 2. B3ammopeiicTBue
aikaHoB ¢ OpomoM. 3. CocTaBiieHHE MOJIECIICH MOJIEKYJT HEPEIETbHBIX COSTMHEHHH.

KonTtpoabnas padora Nel. «YrmeBogopoas».

Tema 3. Kucjsiopoacoaep:xkamme 4 a30TCoAepKalme opranndyeckue coeqnuenus (174)

C 1 u p T bl. 'oMONIOTMYECKUI P NPENENbHBIX OJHOATOMHBIX CIIUPTOB. duU3nyeckue U
XUMUYECKHE (TOpEHHE, OKUCICHHE B albJeruj, Jeruaparanus) cBoiicTBa sTaHoia. [lonyuenue
(OporkeHMe TIIOKO3bI, TUApATAllMs STWICHA) U MPUMEHEHHE ITaHONa. TOKCHYEeCKOoe IeHCTBHE
MCTAHOJIa XU 3TAaHOJIa Ha OpTraHU3M. MmuoroaroMmHusie CIIMPTEIL. OTUIEHTIIUKOIb U TJIMICPHUH KaK
MNpeaACTAaBUTCIIN MHOT'OATOMHBIX CIIUPTOB. KauecTBennas pCaKknrgd Ha MHOTOATOMHBIC CIIUPTHI.



@ e H 0 1. PU3NYECKUE U XMMHUUYECKHE CBOMCTBA B CPaBHEHUH CO criupTamiu. [IprmeHnenune
¢denona. KauecTBeHHbIe peakiiuu Ha PEeHO.

A nppaeru g b. QopManpaerua U aleTAIbACTU] KaK MNPEACTAaBUTENIN aJlbJETHJIOB.
XvMHYecKue CBOWCTBAa (peakuMsi OKUCIEHHS B KHUCIOTY U BOCCTAHOBJIEHHMSI B CIIHPT).
KavecTBeHHbIE peakiiy Ha KapOOHUIBHYIO IPYIIITY.

KapOoHOBB €K HUCIOTBbL. MypaBpuHasi U YKCyCHasl KUCJIOThI KaK IpocTeiiine
MPEJICTABUTENIN TpeleibHbIX OAHOOCHOBHBIX KapOOHOBBIX KHUCIOT. CBOMCTBa YKCYCHOM
KHUCTIOTHI (B3aUMOJICHCTBUE C METallaMH, OKCHJAAMHU METAJJIOB, THAPOKCUIAMH METalIOB U
comsiMu; peakuusi orepudukanuu). [lomydeHne © OpPUMEHEHHE YKCYCHOM  KHUCIJIOTHI
[TanbMUTHHOBAs U CTEAPUHOBASI KUCIIOTHI.

CnoxHbleddups uXHUDP bl Croxabe d3PUPHI KaK TPOAYKTHl B3aMMOACHCTBHU
KHCJIOT co cnipTtaMu. ['maponu3 cnoxubix 3¢gupos. [Ipumenenue cioxxHbIx 3GupoB. XKupsl kak
CJIOKHBIE A(QUPHI TIUIEPHHA W KUPHBIX KApOOHOBBIX KHUCIOT. PacTUTeNbHBIE W KUBOTHBIC
JKHPBI, HX COCTAB, PA3/IHune B CBOiicTBaX. OMBUICHHUE KUPOB. MbLTa.

Y raeBo nsbl [loastue o6 yrneBogax. ['noko3a kKak mpeacTaBUTeIb MOHOCAXapHUIOB.
bpoxenne rmoko3bl. DoTocuHTE3. 3HaueHUME M OpUMEHeHue TIIoKo3bl. (Caxaposza Kak
MpeACTaBUTENb AucaxapuaoB. Kpaxman U 1Heiion03a Kak NpeAacTaBUTeNd nouucaxapuaos. Mx
CTpoeHue, Ouosorndeckas poiib. ['uaponans noaucaxapuios. [[puMenenune nonucaxapuaos.

A M u H bl. CTpoeHue M CBOIlCTBa aMHUHOB. AMHHBI KaK OPraHUYECKUE OCHOBAHMSL.
Oco0OeHHOCTH aHUJIMHA U €r0 XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE C COJNSIHONM KHCIOTOH U
OpomHoi Bozoit). [Tonyyenue anmnuna no peakuuu H.H.3ununa. [Ipumenenue anuianHa.

AMUHOKHUCIOTSH. benku [NMIMH KM anaHUH Kak IPEICTaBUTENIN MPUPOIHBIX
AMHHOKHUCIIOT. AMHUHOKHUCIIOTHI KaKk aM(pOTepHble OpraHUYecKre COeIUHEHUs (B3auMo/ielicTBue
co 1ImenoyamMu M Kuciaotamu). OOpazoBaHHE MOJUNENTUAOB. benkW Kak MOJMIENTH/BL.
CrpykTypa OenkoBbIx MoJieKys. CBoHcCTBa OenkoB (FOpeHue, TMIPOJIN3, IIBETHBIE PEaKIUH).
buonorudeckas posib 6€7IKOB.

eHeTHUYecKassCBA3bBMEKJYKIAaCCaAaMUOPraHMUYeCcKUX COEIHUHE
H U W. [IoHSITHE O TEHETUYECKOW CBSI3M U T€HETUYECKUX psiax.

Jemoncrpanuu. 1. Okwucnenue s3TaHosa B anpieruj. 2. KadecTBeHHble peakiuu Ha

MHOTOAaTOMHBIE cUPTHL. 3. PacTBOpuMOCTh (heHOMa B BOJIE MPU OOBIYHON TemIepaType U Mpu
HarpeBanuu. 4. Ocaxxaenue GpeHona u3 pactopa GpeHoIATa HATPHUs MO ACHCTBUEM YTIEKUCIOTO
ra3a. 5. KauectBennsie peakiuu Ha (eHon. 6. Peakius cepeOpsiHoro 3epkana. 7. OxucieHue
rmoko3bl ruapokcuaoM meau (II). 8. Peakius anmnuba ¢ OpomHo# Bomoil. 9. KauecTBenHas
peakuuss Ha kpaxman. 10. Komnekuuss amuuokucnor. 11. Jloka3aTenbCTBO —HaIU4Ms
(GyHKIIMOHAJIBHBIX TPYII B pacTBOpax aMUHOKHUCIOT. 12. PacTBopeHue u ocaxjeHue o6enkos. 13.
[IBeTHBIE peakiuu OenkoB. 14. ['opeHne NTUYbETO Mepa U MIePCTIHOW HUTH.

JlaGoparopuble onbiThl. 1.CBolicTBa »THIIOBOro cnupta. 2.CBoiicTBa IIMIIEpUHA.

3.CBoiictBa yKkcycHOM KucioThl. 4.CBoiicTBa O€H30MHON KuCHOTHL. S.Imaponus acnupuHa.
6.CBoiicTBa rmoko3bl. 7.1{BeTHbBIE peakiuu OEIKOB.

KonTpouabsnas padora Ne2. «Kucnopoa- u a3orcoaepxaliyue OpraHiueCKue BEIECTBAY.

Tema 4. BeicokoMoJIeKyJIsIpHBbIE BemecTBa (54)

[Tonsitue o nonumepax. llonumepusanuss M MOMMKOHJIEHCALMS KaK METOABI IOJyYEHUs
nonumepoB.  CoBpeMeHHble  IOJUMEpHble  Marepuansl.  Ilmactmacchl  (MOJNMATHIIEH,
HOJUNPONWIEH, MOJUCTUPOJ, TOJUBUHWIXJIOPHA, MOJUITUICHTepedTalaT), 3I1acTOMEpPhI
(kay4yku, pe3uHa). CHHTETUYECKHE 1 UCKYCCTBEHHBIE BOJIOKHA.



Hemonctpammu. 1. Komekuuu 1miactMacc, 3J1aCTOMEPOB, BOJIOKOH. 2. ['opeHue

LEJLUTYJION .
JlaGoparopHble onbIThl. 1. OTHOLIEHHE CUHTETUYECKUX BOJIOKOH K pacTBOpaMm KUCIOT U

IIeJIOYEit.
IIpakTuueckas pabora Nel. Pacrio3nasanue miactMace.

[IpakTrueckas padora Ne2. Pacrio3HaBanue BOJIOKOH.

11 kiaace
Paznen 1. Teopemuueckue ochogvl opeanuyeckou xumuu

Baxneiinmue MoHATHUS XMMHUM M UX B3auMocBs3u. AtoM. BemectBo. [Ipocthie U crnoxHbIE
BemecTBa. DiueMeHT. M3oromnel. MaccoBoe uucio. Yucno ABoragpo. Mosb. MossipHbIid 00beM.
Xumuueckass peakuus. Mopaenu CTpoeHHs aToMa. fIpo M HYKIOHBL. DJEKTPOH. ATOMHas
opOuTank. Pacnpenenenre 3JIEKTPOHOB MO OPOHUTAISIM. DIIEKTPOHHAS KOH(PHUTYpaIUs aTOMOB.
BasieHTHBIE 2JIEKTPOHBI.

OcHOBHBIE 3aKOHBI XMMMHU. 3aKOH COXPaHEHUS MAacChl, 3aKOH IOCTOSHCTBAa COCTaBa, 3aKOH
Aoranpo. Ilepuonuueckuii 3axkoH u Ilepuoguueckass cucTeMa XUMHUYECKUX DJIEMEHTOB
JI.1.MeHneneena.

Teopus cTpoeHus aToma.

A. Jlasyazve — meopey Xumuueckou pegonoyuu U OCHOBONONONCHUK KIACCUYECKOU XUMUU.
T'enuanvuvie npeockazanus /{.M. Menoeneegvim cyuecmeo8anus HOBbIX I1eMEHMO8.

Paznen 2. Bewecmso u ux cocmas

Ctpoenue BemecTBa. XuMU4ecKas CBA3b U ee BUAbl. KoBasieHTHas CBsI3b, €€ PA3HOBUIHOCTH U
MEXaHM3Mbl 00pa3oBaHMs. DIEKTPOOTPUIIATENILHOCTh. BaneHTHOCTh. CTENeHb OKHUCIICHUS.
Nonnas cBsa3p. Mertammueckast cBs3b. Bopoponnas cBsa3b. BemnjectBa MOJNEKYISIPHOTO H
HEMOJIEKYJIIPHOTO  CTpoeHHs. AMoOphHOE U  KPUCTALIUYECKOE COCTOSHHE  BEIIECTB.
KpI/ICTaJ'IJII/IIIGCKI/Ie PCHICTKN W HWX THIIBIL. HpI/ILII/IHI)I MHOFOO6paSI/I$[ BCIICCTB: H30MCpU,
TOMOJIOTHUS, AJTIOTPOIIHS, U30TOMHS.

Komnnexcrnvle coeounenus

Cucrembl BemecTB. Uucteie BemectBa M cMmecu. VctuHHbBIE pacTBOpbl. PactBOoputens u
pacTBOpeHHO€ BemecTBO. PacTBopeHue kak (Qu3nko-xumuueckuit mporecc.  CrocoObl
BBIPOKEHMS] KOHIIEHTPALIMM PAcTBOPOB: MaccoBas J0JiI PACTBOPEHHOI'O BELIECTBA, MOJISpHAs
KOHIleHTpanus. PactBopel anektponuToB. [ucnepcHocts. JucnepcHeie cuctemsl. Komnonanbie
pPacTBOPBL.

Tenu u 301u.

B3aumoneiicTBusi ¥ npeBpalieHusi BelleCTB. XMMHUUECKHE PEAKIIMHA B CHUCTEME MPHUPOIHBIX
B3aMMOJielicTBUil. PearenTsl u TpoaykThl peaknuii. Krnaccudukarmuss opraHuyeckux U
HeopraHuyecknx peaknuid. TeruioBeie 3¢dekTsl peakiuu. TepMOXUMUYECKHE YpaBHEHUS
peakuuii. CKOpOCTh XMMHYECKOM peakuuu. DHeprusi akTupanuu. DakTophl, BIUSIOIMIME Ha
CKOpocTh peakiuu. Karamus u karamuzatopsl. Mueudbumopsi. [Ipomomopwl. Kamarumuueckue
20b1. Depmenmol. OOpaTUMble U HEOOpaTUMBIE peakuu. XUMHYecKoe paBHoBecue. DakTophl,
cMmematoiue paBHoBecue. [Tpunnun Jle [laTense. 3akoH neHCTBYIOMIMX Macc.

Teopust ANEKTPOIIUTUYECKOW NUCCOLMALNU. DJIEKTPOJIUTHI. AHUOHBI U KaTHOHBI. CuibHBIE U
cyabble BJIEKTPOJIUTBL. DJeKTpoauTHueckass auccouuanus. CreneHs auccouuanuu. Peaknuum
HMOHHOTO 0OMeHa B BOJHBIX PacTBOpax. MonHoe npoussedenue 600bl. BonopoaHblil oKa3aTelb
(pH) pactBopa. uaukaropsl. I'uaponns opraHn4eckux U1 HEOPraHUYECKUX COEIMHEHU .



OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkmuu. MGTOI[ SJICKTPOHHOT'O Oananca.
3H€KTpOJII/I3. Xumuueckue ucmouruxu moka, caitb6aHUuvYeCcKue 3j1emermosl U AKKYyMYJiAmopbol.

Ilpocmule u crooxcnvle peakyuu.
Pasnen 3. Memannol, Hememanivl u ux coeouHeHus

Metanibl riIaBHbIX noArpynn. XapakTepHble 0COOEHHOCTH MeTauioB. [lojoxkeHne mMeTamioB
B TNEPUOJUYECKON cucTeMe. MeTaibl — XUMHUYECKHUE DJIEMEHThl M TPOCTHIE BEIIECTBA.
®dusnyeckue u XUMUYECKHUEe CBOMCTBAa MeTa/ioB. O0IIas XxapakTepucTuKa METaJIOB [A -Tpymimsl.
[{enounble MeTamibl U UX coequHeHus. CTpoeHue, OCHOBHBIE CBOMCTBA, 00JIaCTH IPUMEHEHUS U
HOJIyYeHUE

O6mas xapaktepuctuka wmetaioB [IA-rpynmbel.  [llenouHo3zeMenbHbIE METAWIBI M HUX
Ba)XKHEHIINE coenHEHUs. JKeCTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEeHHUS.

Kparkas xapakrepuctuka »snemMeHTOB IIIA-rpynmbl. AJNIOMUHUNA M €r0  COEOUHEHUS.
AMOOTEpHOCTh OKCHAA M THAPOKCHIA alOMUHHA. AmomMuHOTepMEs. [lomyueHne u
IPUMEHEHHUE ATFOMUHUSL.

Metanasl no6ouyHbIx rpynm. XKene3o kak npeacraButeb d-3JeMEHTOB. AJUIOTPONHS JKeye3a.
OcHosnble coequnenus xenesa (1) u (I11I). KauecTBeHHBIE peakiy Ha KAaTHOHBI JKeJie3a.

[Tosyuenue u npuMeHeHrne MeTaiioB. Kopposust MeTayuioB U criocoObl 3alUThl OT Hee. Cniasbi.
IIpoussoocmeo uyeyna u cmanu.

XapaKTeprle 0CO0OEHHOCTH HeMeTaJIoB. IlojokeHe HEMETAIOB B HGpHOI{H‘ICCKOﬁ
cucteme. Hemerannpl — XHUMHMYECKHE DJIEMEHTBHI U IIpOCTBIC BCHICCTBA. duznueckue u
XUMHYECKHE CBOMCTBA HEMETAJIIOB.

I'ajorennl. O6Hlaﬂ XAPaKTCPUCTHKA I'aJIOTCHOB — XUMHWYCCKUX 3JIECMCHTOB, ITPOCTHIX BCUICCTB U
ux COGI[PIHCHPI?I. XUMHUUYECKUE CBOMCTBA U CNOCOObBI nojaydyerus raJiIorcHOB. FaJ'IOI‘eHOBOJ_'[OpOILH.
FaJ'IOFeHI/II[BI. KI/ICHOpO)ICOI[Cp)KaH_II/IC COCAUHCHUS XJI0pa.

bnazopoonvie 2a3vl.

O0o0menune 3HaHUH 0 MeTa/UIaX M HeMeTas1ax. CpaBHUTENIbHAsA XapaKTEPUCTUKA METAJUIOB U
HEMETAJJIOB U MX coeAMHeHUH. OKCUAbI, THIPOKCUIbI U COJHM: OCHOBHBIE CBOMCTBA U CIIOCOOBI
MOJIYYCHMUA. CpaBHI/ITCHLHaSI XapaKTECPHUCTHUKA CBOMCTB OKCHAOB U TUAPOKCUJI0OB HEMCTAIJIIOB U
METaJIIOB.

Heopralmqecm/le U OpraHUvYeCKHE BelleCTBAa. HGOpFaHI/ILIeCKI/Ie BE€HIICCTBA. OpFaHI/I‘IeCKI/Ie
BemecTra. Mx KJIaCCI/I(bI/IKaL[I/IH 1 B3aMMOCBA3b. O606H_[CHI/IC 3HaHUU U HCOPTaHUYCCKUX U
OpTaHHUYCCKUX pCAKIUAX.

Paszeumue buonocuueckoui xumuu — akmyajivbHas nompeéyocmb Hauteco 6pemeHu.

IIpon3BoacTBO W mNpPHUMEHEHHE BelIeCTB M MaTepHAJ0B. XMMHUYECKas TEXHOJOTHS.
[TpyHIMIIBI OpraHU3aliyd COBPEMEHHOIO MPOU3BOJCTBA. XMMHUYECKOE ChIphe. MeTramindeckue
pyasl. OOme crnocoObl MoMyYyeHHe MEeTauioB. MeTauyprus, MeTajulypruuyeckue MpOIEecChl.
XUMHYECKask TEXHOJIOTHSI CHHTE3a aMMHUaKa.

BemectBa u Matepuansl BOKpYr Hac. buonormueckum axTuBHBIE BeuiecTBa ((epMeHTHI,
BUTAaMUHBI, TOPMOHBI). XUMHUSA U 3/10pOBbE. AHAJIbI€TUKH. AHTHOMOTHKH. AHECTE3UPYIOLIHE
npenapatbl. CpeznctBa 66ITOBOM XuMuu. Motolye u yucTsmue cpeactaa. [Ipasuna 6e3omacHoi
paboThI CO CpeaCTBAMU OBITOBOM XUMHH.

Xumus na Oaunom yuacmrke. Munepanvuvie yooopenus. Ilecmuyuowl. Ilpasuna ux
UCNONb308aHUSA. XUMUSL CPEOCME 2ULUEHbI U KOCMEMUKUL.



Dkonorudyeckue mpobremMbl XUMHH. VICTOYHMKM © BHABI XUMHYECKHX 3arps3HEHUN
OKpYyXarolien cpebl. XUMHUYECKHE TPOU3BOJICTBA U UX TOKCUYHbBIE, TOPIOUKE U B3PHIBOOIIACHBIE
OTXOJIbl, BBIOPOCHL. XHUMHUKO-IKOJIOTHYECKHE MNpOOJIeMbl OXpaHbl aTMOC(epbl, THAPOCQEpPHI,
mutocdepsl. [lapaukoBeiii 3¢ dext. Cmor. KucnmoTHsie noxan. PaspyiieHne 030HOBOTO CIIOS.
Crounble BOABL. 3aXOPOHEHUE OTXOJOB. DKONOCUUECKUN ~MOHUMOPUHS. IDKOoJ02udecKue
npobemvl U 300p08be uenosekd. Xumus u 300po8ulil 00pa3 HCUZHU.

Xumuueckue npoyeccsl 6 JCUBblX opecanusma.

Metoabl HayuyHoro mo3HaHus. Onucanue, HaOMIOEHUE, XUMUYECKUNA OKCICPUMEHT.
XMMHYECKUN aHAJIN3 U CUHTE3 BEIIECTB.

Ecmecmeennonayunas kapmuna mupa. Xumuueckas KapmuHa npupoobi.

3. TemaTuyeckoe MJIAHMPOBAHUE

10 knacc(34 yaca)

Ne n/m Paszgea, rema KosmuectBo | Konrpoasnbix | IIpakrnueckux
4acoB padot padot

Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHMYecKOd XuMum. (54)

1. BBenenue B opraHu4ecKyo 1 - -
XUMHUIO

2. | Teopus CTpOEHUSI OPraHUUECKUX 2 - -
COCIMHEHUN

3. OCOOeHHOCTH CTPOEHUS U 2 - -

CBOMCTB OPraHHYECKUX
coeauHeHuii. Mx
KITacCH(pUKaIHSI.

Pa3nen 2. Kinaccbl oprannyeckux coeTHHEHH. YT1eBoa0poabl. (64)

4, VYrneBo10posl 6 1 1

Paszgea 3. [IpouszBoaubie yrieBoaopoaos. (174)

5. CrupTs! U (heHOIBI 4 - -

6. Anbreruasl, KapOOHOBBIE 7 1 1
KHCJIOTBI M CIIOXKHbIE d(UPBI.

7. A3zoTconepxaiue 3 - -
OpPraHUYeCKUE BEIECTBA

Pa3znea 3. BoicokomoliekyJisipHbIe BemecTBa (54)




8. BricokomonekynsipHbie 5 1 1
BemecTsa. [lonmumepsr
Hroro 34 2 2
11 knacc
Ne Pa3pnen, tema KoimuecrBo | KonrpoubHnbix | IIpakTHyeckux
4acos pador pador
Pasznea 1. Teoperuueckue ocHOBBI 001eil xumuu (3/84)
1. Baxneiinye moHATHS, 3aKOHBI U 3 - -
TEOpUH XUMHHU. Teopus
CTPOEHHUSI aTOMa.
Ilepuoanueckuii 3aK0H U
nepuoinyecKasi CucTema.
Pa3znen 2. BemecTBa u ux cocran (18/324)
2. Ctpoenue u MHOroobpasue 3
BEILIECTB
3. CMecH U pacTBOPHI BEIIIECTB 5 1 1
4, XUMHUYECKUE PeaKun 10 1 1
Pa3nen 3. Mera/uibl, HeMeTA/UIbI M UX coequHeHusl. B3auMoCBsA3b OpraHn4ecKux u
Heopranu4veckux Bemectn (13/264)
S. Mertamibl 4 - -
6. Hemerannst 4 1 -
7. Knaccugukarus u B3auMocBs3b 2 - 1
HEOPTaHUYECKHUX U
OpTaHWYECKUX BEIIECTB
8. [Tpon3BOJCTBO U IPUMEHEHNE 3 - -
BEILECTB U MAaTE€PUAIIOB.
Mertoapl O3HAHUS XUMHH
Hroro 34 4 3




Ipuio:xkenune Nel

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecIeYeHUs!
HarypanbHbie 00beKTHI.

Konnexkuuu MuHEpajaoB TOpPHBIX IOPOJ, METAJJIOB, CIUIABOB, MHUHEpAJIbHBIX YA0OpEHUH,
IUIACTMACC, KaydyKOB, BOJOKOH. KOJIEKIMM MCHOIB3YHOTCS TOJNBKO [UIsl O3HAKOMIICHUS
y4alluXxcsl ¢ BHEIIHUM BUJIOM U (PU3MYECKUMU CBOMCTBaMHU U3y4aeMbIX BEIIECTB U MAaTEpUAJIOB.

XuMHYeCcKHe PC€AKTHUBLBI 1 MaTE€pUaJbl.

[Ipocteie BemecTBa — Meab, OpOM, HATPHH, KaJabllMH, QIOMWHUNA, MarHui, Kele3o.
Oxcuabl — Meau (1D, KaJTbIus, J)Kenesa (II1), MarHus.
Kucnotsr - COJIsTHAS, cepHas, a30THas, dbochopnas.

OcHoBaHMsI — TUAPOKCHU HATPUSL, TUAPOKCU KalbLMsL, TUAPOKCU Oapust, 25% BOIHBIN pacTBOp
aMMuaKa.

Comu — xsopunsr Hatpusi, meau (I1), sxenesa (I11), amroMuHUS; HUTPATHI KaJIHsl, HATPHS, cepedpa;
cynedarer Meau(Il), sxemesa(Il), >xemesza(Ill), ammonus; woaun kamnus, OpOMHA HATpPUA.
Opranudeckue COCIMHEHUS — JTAHOJN, YKCYCHas KHCIIOTa, METHJIOBBIM OpaHXEBBIH,
denondranenH, JaKmMyc.

XuMnueckas J1a00paTopHas MOCyaa, aNNAPaThl U NPUOOPHI.

XuMuueckas nocyaa moApa3aciisieTCsa Ha ABC I'PYHIIBL: IOCyAa I ACMOHCTPAIUOHHBIX OIIBITOB
U 11oCyZa JJIs1 BBIIIOJIHCHUS OIIBITOB YHalllUMUCH.

1. TIpubops! ans paboThI € ra3aMu — NOJy4YeHUE, COOMpaHue, OUUCTKA, CYILIKa, TOTJIOEHNE
ra3oB; PEaKkIMM MEXAY INOTOKaMU Ia30B; PEAaKLUH MEXAYy ra3aMH B JJIEKTPUUECKOM
paspsaac; peakuuu MEKAy radaMu Npy NOBBIICHHOM JaBJICHUH.

2. AmnmapaTsl ¥ IpUOOPHI VIS OIBITOB € KUAKUMH U TBEPAbIMH BEIIECTBAMH — MEPETOHKA,
¢unbTpOoBaHME, KpUCTAUIN3ALNS;, IPOBEACHUE PEaKIMi MEXIy TBEPIBIM BEIIECTBOM U
AKHUAKOCTBIO, JKUAKOCTBIO U XKHUJIKOCTBIO, MEX/y TBEPABIMHU BEIIECTBAMHU.

Bhe 3T0ii knmaccudukanuy HaxoAsATCs ABE IPYIBI yueOHOM annapaTypbl:

1. Jng uzydeHHs TEOPETHMUECKUX 3aKOHOB XMMHU — WILTIOCTpAlMsS 3aKOHA COXpaHEHUS
Macchl BEUIECTB, JAEMOHCTpALUs 3JIEKTPONPOBOJHOCTH PAaCTBOPOB, JIEMOHCTpAIUs
JBIDKCHUSI MOHOB B DJICKTPUYECKOM TII0JIE, JUII M3YYEHHS CKOPOCTH peakluu |
XUMHUYECKOTO PaBHOBECHSI.

2. JIns WDIroCTpanuyd XMMHYECKHX OCHOB 3aBOJICKUX CIOCOOOB ITONYYEHHUS HEKOTOPBIX
BEILECTB (CEPHOU KUCIOThI, aMMHAKA).

Mopean.

Mopenn npeaHa3HauYCHBbI J1JI1 ob0eryeHus BOCIIpHATUA U OCMBICIICHUS COACPIKAHUA. OOnexTamMu
MOZACIIMPOBAHUA B XUMHH ABJIIFOTCA ATOMBbI, MOJICKYJIbI, KPHUCTAJJIbI. 3aBOIICKI/IC arraparsl,
MPOUCXOAAIHNE TTPOLECCHI. I/ICHOJ'IB?)y}OTCH MOJCIN KPUCTATIINYCCKUX peIHéTOK aJiMasa,
I‘pa(bI/ITa, BOJBI. YTJIEKHUCIOIO rasa, ﬁona, Keie3a, MEIM, Mardus. Ha60pBI MoJeje aTOMOB JIJIst
COCTAaBJICHHUS MTapOCTCPIKHCBBIX Mozeseun MOJICKYII.

YyeoHbIe NOCOOMS HA MEeYATHOMH OCHOBE.

K a3710il rpymnme quaakTHUeCKUX CpelCTB OTHOCAT TaOMUIbl, rpaduuecKkue quarpaMMmbl, CXeMbl,
3CKHU3BI, PUCYHKH, (oTorpaduu, HOPTPETH BHIAAIOIUXCA YUEHBIX-XUMHUKOB. M300pasurenbHble
mocoOusi COCOOCTBYIOT aKTUBHM3AIMKM MBICIUTEILHON NEATEIbHOCTH y4YaIuXcs, MOOUIN3auu



UX BHHMMAaHUS UM MHTEpeca, BBIIEICHHUIO CYIIHOCTH IIpeAMETa WIM sBJIeHUs. Pemenuro
BO3HHKIIIEH B X0JI¢ YPOKa MPOOIEMBI.

Tabmuipl MOCTOSHHOTO 3croHupoBaHus: «llepuonnyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB
O.UW. MengeneeBa», «Tabmuma  pacTBOPUMOCTH  KHCIIOT, OCHOBAaHHW W  COJEi»,
«DNEeKTPOXUMUYECKUN pA HANpPsHKEHUH MeTauioB». BO3MOXHO HCIONIB30BaHUE APYTUX
JAUIAKTHYCCKUX MATCpUAJIOB: TCTpaad Ha neyaTHOM OCHOBC, OTACJIbHBIC JIMCTBI-MHCTPYKIHH,
KapTOYKU C 3a/JIaHUsSMU PA3HOM CTENeHW TPYAHOCTU JUIs HM3y4eHUs HOBOIO MarepHala,
CaMOIIPOBEPKM M KOHTPOJISI 3HAHMM ywamuxcsa. st yCKOpEHMsT HaBBIKOB XUMHYECKOTO
SKCIICPUMCHTA UCIIOJIb3YHOTCA HHCTPYKTHBHBIC Ta6HI/H_[BI.

Texuunueckue cpeacrsa odydyenus (TCO).

K TCO oTHOCAT TEXHHYECKHE YCTPOMCTBA, C TIOMOIIBIO KOTOPBIX OOYYarOIIMMUCS

BOCIIPUHUMAETCSA uH(popManus DKPaHHO-3BYKOBBIX CpenCcTB oOyueHusl.
CratuyHble JKpPaHHO-3BYKOBBIE CpelcTBa — JAUaUIbMBI, JUAMO3UTHUBBI, CHAWABI IS
rpadomnpoekropa.

KBasunuHaMU4YHBIE — CEpPUM TPAHCHAPAHTOB, IIOKA3BIBAIOIIME JHUHAMUKY HCCIICIOBAHMUS.

JluHaMU4HbIE — JOKYMEHTAJIbHBIE MYJIbTUIUIMKAIIMOHHBIE , XPOHUKAIBHBIE U JAPyrue (UIbMBIL.
KoMnbrorep, MylnbUMEIUNHBIN IPOEKTOP, SKPaH, UHTEPAKTUBHAS JTOCKA.

Hpuiioxenne Ne2

Cnucok JurepaTrypbl

Jlureparypa AJs y4amumxcs

1. Xumusa 10. YyeOnuk Jlns oOGmeoOpazoBaTenbHbIx mkon ( 6a3oBbiii ypoBeHb) H.E.
Kysnenosoii, 1.M. Tutosoii, H.H. I'apa, M.: «Benrana—Ipac», 2017.

2. Xumust 11. YueOuumk st oOmeoOpa3oBaTenbHBIX KO (0a30Bbld ypoBeHb) H.E.
Kysnenona, A.H. JIéskuna, M.A. Illaranosa, M.: «Benrana—I'pad», 2017.

3. Xummus. IlocoOue-perneTuTop UIsi TOCTYHAamOImUX B BY3sl — PocroB ®/J[: wu3a-BO
«Denukcy, 2000. 768c

4. XUMMUSI. TMoaroroska k EI'D. TemaTtnueckue TecThl. ba30BbIi U MOBBIIICHHBI YPOBHHU.
10-11 xnaccer: nox pea. B.H./loponbkuna. - Poctos H//1: u3n-Bo Jlernon, 2017. 476 c.

Jlureparypa AJisl yYuTe/ s
1. Xumusa. Ilocobue-penerurop misi mHocTymaromux B By3sl — PocroB H/[: u3a-BO

«®Dennkcy, 2000.-768c
2. 3ommep K. Akkymynsatop 3HaHuii o xumud. Ilep. ¢ Hem. 2-e uzn. — M.: Mup, 1984. —

294c., nmn.

3. Xomuenko I'.II. [Tocobue mo xumuu ansa nmocrynarommx B BY3sl.- M.: HoBas BomnHa,
1996.-462c.

4. Jléskun A. H., KapmnoBa A.A. IllkonpHas xumwus: camoe Heobxomumoe. — CIIO6.:

«ABanony; «Az0yka-kimaccukay: 2006. — 288c.

5. Kapnosa A.A., JIéskun A.H. Opranndeckas XUMusi: 3a1a4l U MpaKTHUECKUE pabOThI. —
CII6.: «ABanmony; «A3byka-knaccuka»: 2005. — 240c.

6. Apremenko A.M. Opranndeckas XuMHs: Y4eOHHMK JJISI CTYIEHTOB CpPEeIHUX cIell. ydeol.
3aBesieHn. — M.: Bricmmas mikoira, 1998. — 544c.

7. TletpoB A.A., bampssu X.B., Tpomenko A.T. Opranuueckass XuUMHs: Y4€OHMK JUISA
By30B//mon pea. Cragamuyka M.JI. — CII6.: «MBan ®emoposy, 202. — 624c.

8. Peakuum Heopranuuyeckux BemiecTB: crpaBouHuk /P.AJlmaun, B.A. Monouko, JIJIL.
Amngnpeesa; nog pen. P.A. Jlununa. — M.: [Ipoda, 2007. — 637c.



10.

11.

12.

13.

14.

15.

16.

17.
18.

Jlunun P.A. CrpaBouHuk 1o oOmieil u Heopranudeckoil xumuu. — M.: [IpocBemienue:
VYueb.ut., 1997. — 256¢.

UYepnobOensckas I"M. Metoauka oOy4yeHuss XMMUU B cpefHel mkone. — M.: Bmanoc,
2000.- 335c.

http://www.alhimik.ru - Alhimik. [Tone3ubie coBeTbl, 3QPEKTHBIC OMBITHI, XUMHYCCKUEC
HOBOCTH, BUPTYaJIbHBII PEIIETUTOP, KOHCYJIBTAIINH, Ka3yChl H JISITICYChI, HCTOPHS XUMHHU
http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - O6mast 1 HeopraHuuecKas XUMMUS:
yacTh 1. Marepuainsl o oOme XUMHH [T YYAIIUXCSI XUMHKO-OHOIOTHYECKUX KIIaCCOB:
OCHOBHBIC MTOHSTHSI XUMUH, CTPOCHHUE aTOMa, XUMUYECKasi CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - OGias u HeopraHudeckas XHMUS:
gacTh 2. Marepuaisl 10 HEOPTaHUYECKOW XUMUM JIJIsl yUAIIUXCS CHECIHATN3UPOBAHHBIX
XMUMHKO-OUOJIOTUYECKUX KJIACCOB: OCHOBHBIC KIJIACCHI HEOPTaHUYECKUX COCIAMHEHHM, UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.

http://hemi.wallst.ru/ - DkcnepuMeHTaNbHBIA Yy4eOHUK MO oOImeH xumuu it 8-11
KJIACCOB, MPEIHA3HAUYCHHBIN KaK I U3Y4YCHUsS] XUMUH "C HYyJA", TaK U JJIs TIOJATOTOBKHU
K DK3aMEHaM.

http://www.en.edu.ru/ EcrecTBeHHOHaY4HBII 00pa30BaTEIbHBINA TOPTAI.
http://www.alhimik.ru/ - AJIXUMHUK - Bair mOMOIIHHK, JIOIIMAH B MOPE XHMHYECKHX
BEILIECTB U SIBJICHUM.

http://college.ru/chemistry/index.php OTKpBITBIN KOIEIK: XUMHUS
http://www.chem.msu.su/rus/school/zhukovl/welcome.html



