


IHosicuuTenbLHAA 3aIHCKA

Pabouast nporpamMmma o0y4eHnsl XMMHMH pa3padoTaHa B COOTBETCTBHM C HOPMATHBHBIMHU
aKTaMM:

- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deaepannn»
(c mocaeayOIMKUMHA H3MEHEHHSIMHU );

- npuka3 MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparmum ot 17.05.2012 Ne 413
«O0 yTBepxaeHun (heaepaibHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOTO CTaHJapTa CPETHETO
o011ero 00pazoBaHus (C MOCASAYIOIMUMHA U3MEHEHUSIMU );

- mpuka3 MunucrtepcTBa odpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne 253
«O06 yrBepxaenun depepabHOrO epedHs y4eOHUKOB, PEKOMEHIYEMbIX K UCTIOIb30BaHUIO TIPH
peaM3alnuy UMEIOLINX FOCYIapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHbIX MPOrpaMm
HAYaJILHOTO 00IIEro, OCHOBHOTO OOIIEro, CpeaHEro 00IIero 0opa3oBaHus» (C MOCIECIYIOIIIMHI
W3MEHEHUSIMH );

- CanuTapHO-3MHAEeMHOIOTHYecKHe ipaBuia u HopMaTussl CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUIEMHOJIOTHUYecKe TPeOOBaHUS K YCIOBHIM U OpraHu3aluu o0y4eHus B
0011e00pa30BaTEIbHBIX YUPEKACHUAX», yTBepxKAcHHbIE [locTaHOBNIEHNEM [ TaBHOTO
rocyJapcTBEHHOro caHutapHoro Bpada P® ot 29.12.2010 Ne 1809;

- KoHnernust pa3BUTHS €CTECTBEHHO- MaTeMaTHUecKoro oopasoBanusi Poccuiickoit dpenepanum,
YTBepxaeHa pacropsbkeHueM IIpaButenscTBa Poccutickoit @denepamnuu ot 24 nexadps 2013 r.
N 2506-p

- [IpumepHas mporpamma cpemHero (I0JIHOro) oo1iero oopazoBanus mo xumuu i 10-11
KJIaCCOB 0011e00pazoBaTeNbHbIX yupexaenuil (Il pumepHbie mporpaMmel 10 y4eOHBIM
npeameram. Xumus.10-11 kmaccel — M.: Benrana-I'pad,);

1. IInanupyemble pe3yJIbTaThl OCBOCHHS YU4eOHOI0 NpeaMeTa

1.1. JIn4HOCTHBIE Pe3yJIbTAThI.

JInuHOoCTHBIE pPe3yJbTaThl B c(hepe OTHOIIEHHI 00yUAOIIHUXCS K cede, K CBOeMY 3/10POBbIO,
K MO3HAHUIO ceod:

e OpHEHTaLUs 00YYaOLINXCS HAa JOCTH)KEHHE JTMYHOTO CUACTbsl, PeaTn3aliio MO3UTUBHBIX
KU3HEHHBIX NEPCIEeKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEICTICHNIO, CTIOCOOHOCTh CTAaBUTh LIEJN U CTPOUTH KU3HEHHBIE
TUIaHBI;

e TOTOBHOCTb U CITIOCOOHOCTH OOECIIEUNTH ce€0€ U CBOMM OJIM3KUM JOCTOMHYIO KHU3Hb B
Ipoliecce CaMOCTOSITEIbHOM, TBOPYECKON M OTBETCTBEHHOM NI TEIbHOCTH;

e TOTOBHOCTPH U CIIOCOOHOCTH OOYUAIOMIMXCS K OTCTAWBAHUIO JINYHOTO IOCTOMHCTBA,
COOCTBEHHOT0 MHEHMSI, TOTOBHOCTB M CITOCOOHOCTB BhIpa0aThIBaTh COOCTBEHHYIO
MO3HIIMIO TIO OTHOIIEHHIO K 00IIECTBEHHO-TIOTUTUIECKUM COOBITHSM MPOILIOTO U
HACTOSIILIEr0 Ha OCHOBE OCO3HAHUS, U OCMBICIIEHUS! HICTOPUH, TyXOBHBIX IIEHHOCTEH U
JIOCTUKEHHUI Haled CTPaHBbI;

e TOTOBHOCTb U CIIOCOOHOCTH OOYUAIOIIUXCS K CaMOPa3BUTHIO U CAMOBOCIIUTAHHIO B
COOTBETCTBHUH C OOMICYEITIOBEUSCKUMHI [IEHHOCTSIMH 1 MI€AIaMH TPAYKITAHCKOTO
o0riecTBa, MOTPEOHOCT B (PU3UUECKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATUSAX CIOPTUBHO-
03/IOPOBUTEIILHOM IS TETLHOCTHIO;

e MPUHATHE U pPealTn3alus LEHHOCTEH 310poBOro u 0ezomacHoro odpasa *u3HH,
OepexHOe, OTBETCTBEHHOE M KOMITETEHTHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3UIECKOMY
U TICUXO0JIOTUYECKOMY 3/I0POBbIO;



e HEMNpUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOMEeHHIT o0y4aromuxcs K Poccun kak k Pogune
(OteuectBy):

e poccuiicKasi UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUNMCKON UICHTUYHOCTH B
MOJIMKYJIbTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K UCTOPUKO-KYIBTYPHON OOLIHOCTH
poccuiickoro Hapoja u cyas6e Poccuu, marpuoTusm, rOTOBHOCTD K CIYKEHHUIO
OreuecTBy, €ro 3aluTe;

e yBa)XCHHE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH Iepena PoauHoil, ropaoctu 3a
CBOM Kpal, CBOIO PoauHy, IpOILIOE U HACTOSAILEE MHOTOHALIMOHAIIBHOTO Hapoaa Poccuu,
YBa)K€HUE K TOCYJIapCTBEHHBIM CHUMBOJIaM (TepO, ¢uiar, THMH);

e (opmupoBaHUE YBOKEHUS K PYCCKOMY SI3BIKY KaK FOCYIapCTBEHHOMY SI3bIKY
Poccuiickoit denepaiyu, SBISIOMIEMYCS OCHOBOM pOCCUIMCKOM MACHTUYHOCTH U
[JIABHBIM (paKTOPOM HAIIMOHAIBHOTO CAMOOTIPEICIICHUS;

e BOCIIMTaHHUE YBaXECHHsI K KYJIbTYypE, sI3bIKaM, TPAJAULHAM U 00bI4asiM HapOJIOB,
npoxuBaromux B Poccuiickont @enepannu.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4yaloIuXcsl K 3aKOHY, FOCY1apcTBY U K
ITPaKIAHCKOMY O0LIeCTBY:

e TPaXJAAHCTBEHHOCTbh, I'PAXkKJAAHCKAs MMO3ULIMS AKTUBHOT'O U OTBETCTBEHHOIO WJIEHA
POCCUICKOro 00IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE MTpaBa U 00s13aHHOCTH,
YBa)KAIOILIEr0 3aKOH U IIPABONOPSAI0K, OCO3HAHHO IPUHUMAIOLIETO TPAJUIIMOHHBIE
HAI[MOHAJIbHBIC U O0IIeUeI0OBEYECKUE TYMAHUCTUYECKUE U IEMOKpPATUYECKHe IIEHHOCTH,
FOTOBOTr'O K Y4aCTHUIO B OOILIECTBEHHOM KU3HU;

e MpU3HAHUE HEOTUYXkJAAEMOCTH OCHOBHBIX IPAB U CBOOO]I YETIOBEKA, KOTOPHIE
IIPUHAJJIEKAT KaXI0MY OT POKJIEHHS, TOTOBHOCTD K OCYIIECTBIEHUIO COOCTBEHHBIX
npaB 1 cB0OO 0e3 HapyIIeHHs MpaB, U CBOOO APYTUX JUI], TOTOBHOCTh OTCTaUBATh
cOOCTBEHHBIE ITpaBa U CBOOO/IbI YEJIOBEKA U IPaskJaHNHA COIJIACHO OOIEPU3HAHHBIM
MPUHIMIIAM U HOPMaM MEXIyHapOJHOTO IpaBa U B COOTBETCTBUM ¢ KoHCTUTYLIHEH
Poccuiickoit @eaepanuu, mpaBoBasi U MOJIUTUYECKASI TPAMOTHOCTB;

e MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHON IPAKTUKH, OCHOBAHHOE Ha IMAJIOre KyJIbTYp, a TAKXKE pa3InYHbIX POpM
0O0I1IeCTBEHHOT'O CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B IMOJIIUKYJIBTYPHOM MHPE;

e MHTEPHOPH3ALUS [IEHHOCTEH 1EMOKPATUH U COLUAIbHON COJUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE WU COLMAIBHON OpraHU3alllH;

e TOTOBHOCTb O0YYaIOIIMUXCS K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATUHU PELICHUM,
3aTparuBaroOIIUX UX MPaBa U UHTEPECHI, B TOM YHUCIIE B PA3IUYHBIX opMax
00I11IeCTBEHHOW CaMOOpTaHU3aIli, CAMOYIIPABJICHUS, OOIIIECTBEHHO 3HAYUMOM
JIeATEIbHOCTH;

e TPUBEPKEHHOCTb UM MHTEPHALIMOHAIN3MA, IPYKObl, paBEHCTBA, B3aUMOIIOMOIIIH
HapoJ0B; BOCIUTAaHUE YBAXKUTEILHOIO OTHOLIEHHS K HALIMOHAIIBHOMY JOCTOMHCTBY
JIOJIeH, X YyBCTBAaM, PEJIUTHO3HBIM YOEXKIEHUSIM;

e TOTOBHOCTb OOYYArOIIUXCS MPOTHBOCTOATH HJICOJIOTHH SKCTPEMHU3Ma, HAI[HOHAIN3MA,
KceH0(hoOUH; KOPPYNINU; TUCKPUMHUHALIMU 110 COLTUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUATbHBIM SIBIICHUSM.



JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUI 00yHAIOIIUXCSH € OKPY/KAOMIUMHM JIIOAbMU:

e HPABCTBEHHOE CO3HAHHE U MOBEJCHNE HAa OCHOBE YCBOCHUS OOIIEYETIOBEYECKUX
[IEHHOCTEH, TOJIEPAaHTHOTO CO3HAHUS M OBEACHUS B OJIHUKYJIBTYPHOM MHUPE, TOTOBHOCTH
M CIIOCOOHOCTH BECTH Auainor ¢ ApyruMu JroAbMHU, JO0CTUT'aTh B HEM B3aUMOIIOHUMAHUAA,
HAaXOJUTh OOIIHE IETH U COTPYAHUYATD IS UX TOCTHKCHUS;

e MPUHATHE TYMAaHHUCTUYECKHUX IIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEILHOE U
J00pOXKeTaTeIbHOE OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;

e  CHOCOOHOCTB K CONEPEKUBAHUIO U (POPMHUPOBAHUE TO3UTHBHOIO OTHOIICHUS K JIFOJISIM, B
TOM YHCJIC K JIULAM C OTPAaHNYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI U HHBAIUAAM;
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3NIECKOMY U
IICUXOJIOTUYECKOMY 37I0POBBIO JPYTHX JIFOAEH, yMEHHE OKa3bIBaTh IEPBYIO IIOMOIIIb;

e (opMupoBaHHE BHIPA)KEHHOW B MIOBEJACHUU HPABCTBEHHOW MO3HIINH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HDABCTBEHHOTO CO3HAHUS U TIOBEICHHUS
Ha OCHOBE YCBOCHHUS 00IIIEUETIOBEYECKHIX [ICHHOCTEH 1 HPAaBCTBEHHBIX YYBCTB (UECTH,
JI0JITra, CTIPaBeNTUBOCTH, MUJIOCEPAUS U APYKETIO0U);

® Pa3BUTHC KOMHGTGHHI/If/'I COTPYAHUYICCTBA CO CBCPCTHHUKAMM, J€TbMH MJIAAIICTO
BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEI0BATENIBCKOM, IPOCKTHOM U IPYTUX BUJIAX IEATEIBHOCTH.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydyaoIUXCcs K OKPYKaloleMy MHUPY,
sKMBOI IPUPoOJeE, XYA0KECTBEHHOM KYyJIbTYype:

e MHUPOBO33PCHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
3HAYMMOCTHU HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUECTBY, BIIAJICHUC
JOCTOBEPHOH MH(OpMAIed 0 MepeOBhIX JOCTHKEHHUIX U OTKPHITUSX MUPOBOW U
OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHHUAX 00 YCTPOHUCTBE MUPA U
00I11eCTBa;

e TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIC CaMOOOPa30BaHHIO, HA
NPOTSDKEHUM BCEH JKU3HU; CO3HATEILHOE OTHOIICHUE K HEITPEPHIBHOMY 00pa30BaHHIO
KaK YCJIOBHIO YCIICIIHOM MPOo(ecCHOHAILHOW U OOIIECTBEHHOM JeSITEIbHOCTH;

e DKOJIOTHYECKas KYJIbTypa, Oepe:KHOE OTHOMICHHSI K POJHOM 3eMIIe, TPUPOTHBIM
OorarcTBam Poccuu u Mupa; MOHMMaHUE BIUSHHSI COIMATBHO-3KOHOMUYECKHUX
MPOIIECCOB Ha COCTOSHUE MPUPOTHON U COIMATIBHOM Cpe/ibl, OTBETCTBEHHOCTH 32
COCTOSIHUE TIPUPOJIHBIX PECYPCOB; YMEHHSI M HABBIKHA Pa3yMHOTO TIPUPOIOTIOIB30BAHUS,
HETEepIIMMOE OTHOILLIEHHUE K IeUCTBUSAM, IPUHOCSIIUM BpeJ SKOJIOTHH; IPUOOpEeTeHNE
OTIBITA DKOJIOTO-HAMPABICHHOW JCITEIbHOCTH;

e OCTETHMYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPONUCTBY
COOCTBEHHOTO OBITA.

JInuHOCTHBIE pPe3yJbTaThl B c(hepe OTHOMIEHHI 00YYAKIIMXCH K CeMbe M POAUTENSAM, B
TOM YHUCJIE OATOTOBKA K CEMEHHOM KU3HU:

e OTBETCTBEHHOE OTHOIIEHHUE K CO3JJaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHHSTHS
IICHHOCTEH CEMEITHOM KHU3HU,

e  TOJOXUTEIbHBIN 00pa3 CeMbH, POJUTEIHCTBA (OTIIOBCTBA U MATEPUHCTBA),
WHTEPUOpU3aLUs TPAAUIMOHHBIX CEMEVHBIX [IEHHOCTEM.



JInuHOCTHBIE Pe3yJbTAaThI B c(pepe OTHONIEHHS 00yUaKOIIUXCS K TPYAY, B chepe
COHMAITBHO-IKOHOMUYECKHX OTHOILICHMIA:

e yBa)XeHHE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOCH
COOCTBECHHOCTH,

e  OCO3HAHHBIN BBIOOP OynyIIel mpodeccuu Kak MyTh U CIIOCO0 peain3aiiii COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB;

e TOTOBHOCTH OOYYarOIIUXCS K TPYAOBOU MPOPECCHOHATHHOMN IEATEILHOCTH KaK K
BO3MOXXHOCTH Y4aCTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

e MOTPEOHOCTH TPYAMUTHCS, YBAKCHUE K TPYIY U JIIOASIM TPYIa, TPYAOBBIM JOCTHKCHHSIM,
J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIICHUE K Pa3HbIM BHJIAM TPYIOBOM
JESITEIIbHOCTH;

e TOTOBHOCTH K CaMOOOCITY)KHBaHUIO, BKJIFOUasi O0OY4YCHUE U BHIMIOJIHEHUE JJOMAITHUX
00s13aHHOCTEN.

JInyHocTHBIE pe3yibTaThl B chepe PU3NIECKOro, NCUXO0T0THYECKOro, COMAILHOIO U
aKa/JleMU4ecKOoro 0J1arono/y4ns 00y4aronuxcs:

e (u3MUYECKOE, IMOIIMOHATBHO-TICHXO0JIOTHYECKOE, COLMAIBHOE 0JIaroroiryyme
00y4JaronMXxcs B )KU3HU 00pa3oBaTebHON OpraHu3aliy, OIyIICHUE JEThbMH
0€30IaCHOCTH 1 TICUXO0JIOTHYeCKOro KoM(opTa, HHPOpPMaITMOHHOW O€30MaCHOCTH.

1.2. MeTanpeaMeTHbIe pe3y/ibTaThl
1.2.1. PeryniaiTUBHbIe YHMBepcaJIbHbIe YUeOHbIe AelicTBUS

BbeInyCKHUK Hay4YuTCH:

e  CaMOCTOSTEILHO ONPEIEISTh 1EJIH, 33/1aBaTh MapaMETPhl U KPUTEPUH, IT0 KOTOPHIM
MO>KHO OIPENIeIUTh, YTO IEJIb JOCTUTHYTA;

o OOCHUBATHh BO3MOKHBIC ITOCIICACTBUSA JOCTUXCHUA OCTaBJIEHHOM OEJIN B NCATCIBHOCTH,
COOCTBEHHOM JKU3HU U )KU3HH OKPYKAIOIINX JIOEH, OCHOBBIBAsICH HA COOOPaKEHUSIX
9THUKH 1 MOpPaAJIn;

e CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITEILHOCTH U
JKU3HCHHBIX CUTYalUsIX;

e OLICHUBATh PECYPCHI, B TOM YHCII€ BpEMS U Ipyrue HeMaTepuaabHbIe PECYPCHI,
H€06XOI[I/IMBI€ I JOCTHUXCHU A OCTaBJIEHHOM neiau,

e  BBIOMpATH MyTh JOCTHKEHHUS 1I€TH, MJIAHUPOBAThH PEIICHNE MOCTABICHHBIX 3a/ad,
OIITUMHU3UPYA MaTepHUAIIbHBIE U HEMaTEepUAJIbHEIE 3aTPaThL;

e  OpraHu3OBBIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS TOCTUKEHHS
IMOCTaBJICHHOM IICIIH;

e  COIOCTAaBJIATH MMOJTYUYEHHBIN pe3yabTaT AEATEIbHOCTH C TOCTABICHHOM 3apaHee 1elbIo.

1.2.2. Ilo3HaBaTe/IbHBbIC YHUBEPCATbHbIC yYeOHbIC JeHCTBUA

BbINYCKHUK HAYYUTCS:

e WCKaTh M HaXOJUTh 00OOIIEHHBIE CTIOCOOBI PEIICHHS 3a7]a4, B TOM YHCJIE, OCYIIECTBISATh
pa3BepHYTHIN HHGOPMAIIMOHHBIN TTOUCK U CTABUTH HAa €r0 OCHOBE HOBBIC (yueOHBIE U
MO3HABaTEIIbHbIE) 331a4H;

e KPUTHYECKHU OIIEHUBATH U MHTEPIPETHPOBATH NH(POPMAIHIO C PA3HBIX TTO3UITUH,
pacmo3HaBath U (PUKCUPOBATh MPOTUBOPEUHs B UHGHOPMAITMOHHBIX UCTOUYHUKAX;



. HCIIOJIB30BAaTh PA3JIMYHBIC MOACIIBHO-CXCMATHYCCKUC CPCACTBA AJId IMTPCACTABICHUA
CYIIECTBEHHBIX CBS3EH W OTHOIIECHUM, a TAKKE MPOTUBOPEUMH, BBISBICHHBIX B
UH(POPMALIMOHHBIX HCTOYHHKAX;

e HAXOJUTh U MPUBOJUTH KPUTHUECKHE aPTYMEHTHI B OTHOILIEHUU JACUCTBUN U CYXKICHUN
JIPYroro; CHOKOMHO ¥ pa3yMHO OTHOCUTBHCS K KpUTUYECKUM 3aMEYaHUsAM B OTHOLLICHUH
COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

° BBIXOJHUTDH 34 PAMKH y‘-IC6HOFO npeaMeTa U OCylmeCTBIIATh I_IeHeHaHpaBJICHHBIf/’I IIOUCK
BO3MOXKHOCTEH ISl IIMPOKOT0 EPEHOCca CPEICTB U CIIOCOOOB JEHCTBHS;

e BBICTPaMBATh MHIMBUAYAIBbHYIO 00Pa30BaATEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAaHUUCHHS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHbIE OTPAHUYCHUS,

. MCHSTH U YACPIKUBATL Pa3HbIC ITIO3UIIUU B MMO3HABATCIILHOM ACATCIIbHOCTH.

1.2.3. KoMmMyHUKATHBHbIEe YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS

BbINYCKHUK HAYYHTCSH

e  OCYHIECTBJSTH JACJIIOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMU
(xak BHYTpH 00pa30oBaTeIbHON OpraHU3aIllK, TaK U 3a €€ MpeiejaMu), o0upaTh
MapTHEPOB ISl IEJIOBOM KOMMYHUKAILIUU UCXOS U3 COOOpaKEHUN pe3yabTaTUBHOCTH
B3aUMOJCHUCTBHS, a HC TUYHBIX CHMIIATHIL;

e IIpPU OCYIIECTBICHUH IPYNIOBON PabOTHI OBITH KaK PYKOBOAUTEIEM, TAK U YICHOM
KOMaH/Ibl B Pa3HBIX POJISIX (TeHepaTop UIeH, KPUTHK, UCIIOJIHUTEIb, BHICTYAOIIIH,
9KCTEPT U T.1.);

e  KOOPJIWHHUPOBATH U BBHIMOJIHATH PA0OTY B YCIOBUSAX PEAIBHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

e Pa3BEpPHYTO, JIOTUYHO U TOUYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOIb30BAHHEM
aJIeKBAaTHBIX (YCTHBIX U MUCbMEHHBIX) S3BIKOBBIX CPEJICTB;

e pacno3HaBaTh KOH(JIUKTOTEHHBIE CUTYAIlUU U MPEAOTBpaAIIaTh KOHMIUKTHI 10 UX
aKTHUBHOM (a3bl, BEICTPAUBATh JACIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIIUIO, H30eras
JUYHOCTHBIX OLIEHOYHBIX CYXKICHUH.

IIpenmeTHble pe3yJibTaThI:

B pe3ysibTare nzyuenus yuedHOro npeamera « XuMHsh» Ha YPOBHE CpeHEro 0o1iero
o0pa3oBaHus:

BorinyckHuK Ha 6230BOM YPOBHE HAYYUTCS:

e pAcKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHMM COBPEMEHHOM HAyUHOMH
KApTHUHBI MUpPa U B IPAKTUYECKOM EATEIILHOCTH YEJIOBEKA;

e JIEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBS3b MEXAY XUMUEH U IPYTUMHU
C€CTCCTBCHHBIMU HAYKaMU,

e  pacKpbIBaTh Ha IPUMeEpax MOJIOKEHUS TEOPUU XUMUYeCcKoro crpoeHust A.M.byrieposa;

e mnoHuMaTh Qusndeckuii cmpica [lepuoanueckoro 3akona J[.M1.MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX UMHU
BEILIECTB OT JIEKTPOHHOTO CTPOEHHSI aTOMOB;

e OOBSCHATH NPUYMHBI MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MpeICTaBIeHUH 00 ux
COCTaBE U CTPOEHUY;

e IPUMEHATH NPABUJIA CHCTEMAaTUUYECKON MEXTYHAPOAHON HOMEHKIIATYphl KaK CpEACTBa
pa3sinucHuA 1 I/IJIGHTI/I(l)I/IKaHI/II/I BCIICCTB IO UX COCTABY U CTPOCHUIO;

e  COCTaBIJIATH MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYJIIbI OPraHUYECKHUX BEIIECTB KaK
HocuTeneill nHpopMaIK O CTPOSHUHU BEIIECTBA, €ro CBOMCTBAX M MPUHAIC)KHOCTH K
OIpeIeNIEHHOMY KJIACCy COEAMHEHUI];



e  XapaKTepU30BaTh OPraHMUYECKHE BEIIECTBA MO COCTaBY, CTPOSHUIO U CBOMCTBAM,
YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy TaHHBIMU XapaKTePUCTHKAMH
BEILIECTBA;

e IPHUBOJMUTH MPUMEPHI XUMHUUCCKHUX PEAKIIMH, PACKPBIBAIOIINX XapaKTepPHbIC CBOMCTBA
TUTTUYHBIX MIPEICTABUTENCH KIIACCOB OPTaHUYECKHUX BEIIECTB C IENBI0 MX
uaeHTU(UKAITUU U 0O0BICHEHUS 00JIaCTH MPUMEHEHHSI;

e MPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHMSI XUMUIECKIX PEAKIIN HA OCHOBE 3HAHUU O
TUIIAX XUMUYECKOM CBS3M B MOJICKYJIaX PEarcHTOB M UX PEAKIIMOHHOW CIIOCOOHOCTH;

e  HCIIOJIB30BATh 3HAHMSI O COCTABE, CTPOCHUU U XUMUYECKUX CBOMCTBAX BEUIECTB JIJIS
0€30MMacHOr0 IPUMEHEHUS B IPAKTHYECKOHN JIeITEIIbHOCTH;

e TMPUBOAWUTH MPUMEPHI MPAKTUIECKOTO UCIIOIB30BaHUS MTPOAYKTOB NiepepaboTku HehTH U
MPUPOJIHOTO Ia3a, BEICOKOMOJICKYJISIPHBIX COCTMHEHUH (ITOJTMATUIICHA, CAHTETHYSCKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

e IMPOBOJUTH OIBITHI IO PACIIO3HABAHUIO OPraHUYECKHUX BEIICCTB: NIMIICPUHA, YKCYCHON
KHUCIIOTHI, HETIPEIeIbHBIX JKUPOB, TIIFOKO3BI, KpaxMaia, OSJIKOB — B COCTAaBE MUIIEBBIX
IPOJYKTOB U KOCMETHYECKUX CPEICTB;

e BJIQJICTH NMPABUIAMH U IIPHEMaMHU OC€30MTACHOH pabOThI ¢ XUMHUYECKUMH BEIICCTBAMH U
1a060paTOPHBIM 000PYIOBAHHEM;

e YCTaHABJIMBATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKITUH U CMEIICHUS XUMHUYECKOTO
PaBHOBECHSI OT PA3IMYHBIX (DAKTOPOB C IIEIIBIO ONPEICIICHUS ONTHMAIBHBIX YCIOBUH
MPOTEKAHUS XUMHYECKHUX TIPOIIECCOB;

e IMPHUBOJMTH MIPUMEPHI THIPOJIN3A COJICH B IIOBCETHEBHOM KU3HU YEJIOBCKA;

e TMPUBOJUTH MPUMEPHI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B IPUPO/IE,
IIPOM3BOJICTBEHHBIX MPOIIECCAX M KU3HEACATCIIbHOCTH OPraHu3MOB;

e TMPUBOJHUTH MPUMEPHI XUMHUYCCKHUX PEAKIIHHA, PACKPHIBAIONINX OOINE XUMUICCKHE
CBOMCTBA MPOCTHIX BEIICCTB — METAJJIOB U HEMETAILIIOB;

e MPOBOJUTH PACUCTHI HA HAXOXKICHUE MOJICKYJISIPHON (POPMYJIBI YTIICBOIOPO/IA IO
NPOJIYKTaM CrOPaHUs ¥ IO €ro OTHOCUTEILHON TNIOTHOCTH M MACCOBBIM JIOJISIM
AJIEMEHTOB, BXO/ISIIMX B €TI0 COCTAB;

e  BJIQJCTh NMPaBUIaAMH 0€30IIaCHOIO OOpAIleHHUs C ¢IKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

e  OCYIIECTBISATH MOUCK XUMUYECKON MHPOPMAIINH [TO Ha3BAaHUSAM, HJIEHTH(PUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

e KPUTHUYECKU OLIEHWBATH U HHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAIIHIO,
COJIEPIKANIYIOCS B COOOIICHHSIX CPEJICTB MacCOBOM MHpopMaIuu, pecypcax MHTepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOUYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B
IEJISIX BBISIBIICHHS OIIIMOOYHBIX CYXACHUHA U ((OPMHUPOBAHKSI COOCTBEHHOH TTO3HIIHH;

e TMPEACTaBIATH MYTH PEUICHUS TT00ATBHBIX MPOOIEM, CTOAIIUX MEPE YETIOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETHICCKHX, CBIPHEBBIX, H POJIh XUMHUHU B PEIICHUH 3TUX MPOOIIEM.

BoinyckHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHUThCH:

e WJUIIOCTPHUPOBATH HA MMPUMEPAX CTAHOBJICHUE U BOJIIOIUIO OPraHUYECKON XMMUHU KaK
HayK{ Ha Pa3IUYHBIX UCTOPUUYECKUX dTANax €€ pa3BUTHS;

e HCIOJIB30BATh METOJIb HAYYHOTO TIO3HAHMSI P BBIIIOJIHEHUH TIPOEKTOB M yueOHO-
MCCJIEIOBATENbCKUX 3a/1au 110 U3YYEHHIO CBOWCTB, CIIOCOOOB MOyUeHUs U
pacno3HaBaHUsl OPraHUYECKUX BEUIECTB;

e OOBSACHSATH MPUPOIY U CIIOCOOBI 00pa30BaHUS XUMUUIECKOM CBS3H: KOBAJIEHTHOM
(TTOMsIpHO#, HEMONIIPHOM ), HOHHOW, METAJTMYECKOH, BOJOPOIHOM — C IENBI0
OTIpeIeTICHUSI XUMHUYECKON aKTUBHOCTH BEIIIECTB;



e  YCTaHaBJIMBATh TCHETUUYECKYIO CBSA3b MEXKAY KJIACCAMHU OPTaHUUYECKUX BEILECTB JUIS
000CHOBaHUS NPUHIHUIHAIBHON BO3MOKHOCTH MOJIy4€HHS] OPraHUYECKHX COEANHEHHH
3aJaHHOT'O COCTaBa U CTPOCHUS;

e YCTaHaBJIMBATh B3aUMOCBS3U MEXIY (aKTaMU U Teopuel, IPUUMHOHN U CIIEeACTBUEM NIPU
aHanM3e MPoOJIEMHBIX CUTYalluii 1 000CHOBaHUY MPUHIUMAEMBIX PEIICHUI Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

2. Conep:kaHue TeM Kypca XUMHH

ba3oBblii ypoBeHb 00pa3zoBaHus

10 kaace
Paznen 1. Teopemuueckue ochogvl opeanuyeckou Xumuu

Opranunueckue BeuectBa. Oprannueckas xumus. [Ipeamer opraHnueckoil XuMuu.
OTnMuuTENbHBIE IPU3HAKY OPraHUYECKHUX BEIIECTB U UX pEaKLUi.

Teopus xumuyeckoro crpoenuss A.M.byTiepoBa: OCHOBHbIE IOHSTHSL, [TOJIOKEHUS, CIIECTBUSI.
CoBpeMeHHbIE NPEACTABICHUS O CTPOCHUN OPraHUYECKUX coenuHeHni. M3omepel. M3omepus.
OMIIUPUYECKUE, CTPYKTYPHBIE, AJIEKTPOHHBIE (OopMyJibl. Mo1ea1 MOJIEKYT OpraHUYECKUX
coeauHeHuil. J)Ku3nb, HaydHas U o0IIeCTBeHHAs AeaTenbHOCTh A.M.ByTieposa.

DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE OPTAHMYECKUX COSAMHCHUN. | mOpun3anus
ANIEKTPOHHBIX OpOUTael mpu 00pa3oBaHUU KOBAICHTHBIX cBs3eil. [IpocTtas u kpaTtHas
KOBaJICHTHBIE CBSI3U. METObI UCCIIEIOBAHUS OPTaHUYECKUX COCTUHEHUI.

Teopernueckre OCHOBBI MPOTEKAHUS PEAKIIUN OpraHudecKux coenunennit. Kimaccudukanms
OpPraHUYECKHUX PEaKLUi.

Oco0eHHOCTH MPOTEKAHUS PEAKIUil OPraHNnYeCKUX COeTUHEHUH.
Paznen 2. Knaccwi opeanuueckux coeounenuti. Yeneeo0opoowi.

Auakanbl. CTpoeHne MOJIEKYJ akaHOB. ['omonorudeckuit psia. HomeHnkinarypa u uzomepus.
®Pusnyeckue CBOKMCTBA aTKAHOB. XMMHYECKHE CBOMCTBA: TOPEHUE, FaJIOTEHUPOBAHHUE,
TEPMHUYECKOE pa3iiokeHne, nzoMepusanus. Haxoxnenue ankanos B npupoze. [lonyuenue u
MIPUMEHEHNE ATTKAaHOB.

Huxkaoankanpl. CTpoeHHE MOJIEKYJT, TOMOJIOTHYECKUN Psifl, PU3NUECKHE CBOMCTBA,
pacnpocTpaHeHue B MPUPOAE. XUMHUYECKHUE CBOMCTBA.

Aukenbl. Ctpoenue Monekysn. @usznueckue cBoiictBa. 3oMeTpus: yriepoHon 1eny,
IIOJIOXKEHUS KPaTHOM CBA3M, LIMC-, TpaHC-, n3omepus. HoMeHnknarypa. XumMudeckne CBOMCTBA:
peaxuys OKUCIICHM, IPUCcOeANHEH s, TomMepusanuu. [Ipasuno B.B.MapkoBHukoBa.
Crioco0bI nostyueHust 3THIeHa B 1a00paToOpuu M MIPOMBILIUIEHHOCTH.

Auaxkaguenbl. Ctpoenne. @usnueckre 1 XMMHUYECKHE CBOMCTBA. [[pMeHeHNe ankaiueHoB.
HarypanbHblil kay4dyk. Pe3una.

AJIKMHBI. CTpOCHI/IC MOJICKYIJIL. dusznueckue U XUMUUECKHEe CBOMCTBA. Peakiiumn MPpUCOCANHCHUA
" 3aMCIICHUA. HOJ]y‘-IeHI/IC. HpI/IMCHeHI/IC.

ApomaTuueckue yrieBoaopoasl (apensl). benson u ero romonoru. Ctpoenue, pusnueckue
CBOICTBa, N30MEpHsI, HOMEHKJIATypa. XUMUYecKe cBoiicTBa OeH3omna. ['omonoru 6enzona.
Oco0eHHOCTH XUMUYECKHUX CBOMCTB rOMOJIOTOB O€H30:1a Ha puMepe Toayoua. [Ipumenenue
OeH30J1a U er0 TOMOJIOTOB.

['eHeTnyeckas CBsI3b yIiI€BOJIOPOIOB.

Paznen 3. Ilpouszsoonsie yeneo0opooos



Cnuprsl. Kitaccuduxanms, HOMEHKIIaTypa 1 n30Mepus cupToB. [IpenenbHble 0THOATOMHBIE
criupThl. ['oMoornyueckuii psia, cTpoeHue u pu3ndeckue cBoicTBa. BogopoaHas cBs3b.
Xumuyeckue cBoiicta. [lomyuenue u npuMeHeHHEe CIUPTOB.

Mmuoroaromusblie cnupThl. Knaccuduxarys, HOMEHKIATYpa U U30MEpUs. DTUIICHTIIUKOIb U
riuuepud. Coctas, crpoeHre. Gu3nyeckue u XuMuueckue cpoictra. [lonydenue u
npuMeHeHue. KauecTBeHHbIE peakliui Ha MHOTOATOMHBIE CIUPTHI. CIIUPTHI B )KU3HU YEIIOBEKA.
CnupTsl ¥ 310pOBbE.

®eHoJbl. DEHOII: COCTaB, CTPOCHUE MOJICKYJIbI, PHU3NUECKUE U XMMUYECKHE CBOHCTBA.
[Tpumenenue ¢peHoNa U ero coeqMHEHNH. VX TOKCHYHOCTb.

AJib1erubl M KeTOHbI. XapaKTepUCTHUKA AJIbJIETUAOB U KETOHOB ((PYHKIIMOHAIbHAS TPYIIIA,
obmas ¢popmyina, npeacrasutenn). Knaccudukanus anpaerunos. ['omonoruueckuil psaj
IpeaeabHbIX anbaeruaos. Homenkiarypa. @usndeckue cBOMCTBA. XUMHUYECKUE CBOMCTBA!
peaKuy OKMCIEHUS, IPUCOCIUHEHMS, TOJIMKOHAeHCAMU. DOopMaNbIeru ¥ aeTaabAeru;
IIOJIy4YEHUE U IPUMEHEHHE. ALIETOH KaK MPEICTABUTEIb KETOHOB.

Kapﬁoﬂomﬂe KHCJIO0TBI. KJ'IaCCI/I(l)I/IKaI_[I/IH Kap6OHOBI>IX KHCJIIOT. OI[HOOCHOBHBI@ HaCBIIICHHBIC
Kap6OHOBLIe KHUCIIOTBI: TOMOJIOTHUECKUH psAA, HOMCHKIIATypa, CTPOCHHC.

Ous3nyuecKkre 1 XMMUYECKHEe CBOWCTBA KapOOHOBBIX KUCIOT. [IpuMeHeHne u nmorydeHue
KapOOHOBBIX KUCIIOT.

KpaTKI/Ie CBCACHHS O BBICIIIUX Kap6OHOBI>IX KHCJIOTaX: NaJIbMUTHHOBAsA, CTCApUHOBAA U
osiennoBas. Pacipoctpanenue B mpupoje. CoiicTBa u npuMeHenne. Mpuia.

Caoxublie 3¢gupsbl. CoctaB 1 HoMeHKIaTypa. Ousndeckue u XuMHUecKue cBoiicTa. ['uaponus
CJIOKHBIX 3(pupoB. PactipocTpanenue B mpupojie ¥ IpUMEHEHHUE.

I'eneTnyeckas cBs3b YTJII€BOAOPOAOB, CIITUPTOB, AJIbACTHIO0OB U Kap6OHOBI>IX KHCJIOT.

Amunsbl. Knaccudukaius, cocta, ©30Mepusi 1 HOMEHKIaTypa. [ oMoioruueckuii psi.
Crpoenue. ®uznyeckre U XUMUYECKHUE CBOKMCTBA aMUHOB. [[pruMeHeHre aMMHOB. AHWIMH —
MPEACTABUTENh APOMATHIECKUX aMUHOB. CTpoeHHe MOJIEKybl. PU3NUECKUE U XUMUUECKHE
CBOMCTBA, KauecTBeHHas peakiusa. CrocoObl moayueHus. ApoOMaTHYECKUE TeTEPOIUKINYECKHE
coenuHeHus. [lupuann u nuppos: cocTaB, CTPOEHUE MOJIEKYJl. 3HaYE€HUE aMUHOB.
TabakokypeHHe U HapKOMaHUS — yTrpo3a KU3HH YellOBEeKa.

Paznen 4. Bewecmea s#cusvix Kiemox.

Kupsl. XKupbl — Tpurimnepuapl: cCocTas, GU3NIECKUE U XUMUUECKUE CBOMCTBA KUPOB. JKHUpHI
B )KM3HU Y€JIOBEKA U yesioBedecTBa. JKUpbl Kak MUTATENIbHbBIE BEILIECTBA.

Yraesoabl. OOpa3oBaHue yrieBoJ10B B mmporecce porocunresa. Kiaccuduxkanus yriieBoios.
['moko3a: gusndeckue cBoiicTBa. CTpoeHHE MOJIEKYJIbI: albJAETHAHAS U HUKINYECKHE (POPMBI.
dusnueckue U XuMu4eckue cBorcTna. [IpupogHble HCTOUHUKH, CIOCOOBI MOTYYEHUS U
npumenenus. @pykrosa. Pubosa u nesoxcupudosa. [IpeBparieHue ritoK03bl B OpraHu3Me
yenoseka. Caxaposa. Haxoxnenue B npupoze. buonornueckoe 3nauenue. Cocras. Puznueckne
u xumudeckue cBoictra. Kpaxman. Ctpoenue, cBoiictBa. Pacipoctpanenue B mpupoe.
ITpumenenue. Llenntono3a — npupoassiil nonumep. Cocras, CTPYKTypa, CBOMCTBA, HAX0XK/IEHUE
B IIpHUpojie, NpuMeHeHue. Hutpatsl 1 alietaTsl LEUTI0N03bL: TOJIy4eHHUE U CBOWCTBA.
IIpumeHeHue.

AmuHokucsotbl. Coctas, cTpoeHue, HomMmeHknarypa. M3omepus. ['omonornueckuii ps
aMHUHOKHUCIIOT. PU3UYECKHE U XUMUYECKUE CBOUCTBA. JIBOMCTBEHHOCTh XUMUYECKUX PEAKLIUU.
Pacnipoctpanenue B mpupose. [IpuMenenue u mony4eHne aMuHOKHUCIIOT B TAOOPaTOpHH.



Benku. Knaccudukanus 6eIK0B 10 COCTaBY U MPOCTPAHCTBEHHOMY CTPOEHHUIO.
[IpocTpancTBeHHOE cTpoeHUE. PU3NYECKUE U XUMUYECKUE CBOMCTBA. KaueCcTBEHHBIE peakInu
Ha Oenku. ['uaponus. CunTe3 OEIKOB.

HyxkjennoBble kuc0Thl. [[oHATHE 0 HYKIIEMHOBBIX KUCIOTAaX KaK MPUPOAHBIX MOJIUMEpaXx.
PHK u JIHK, ux MecTOHax0kJIeHHE B )KUBOU KJIETKe U Ononornyeckue Gynkiuu. Oommue
npencrasienus o ctpykrype JJHK. Ponb HykienHOBBIX KuCTOT B OnocuHTe3e Oenka. Mctopus
otkpeitus crpykrypsl JIHK. CoBpemennsbie npeacraienus o ponu U yakmusax JTHK.

Paznen 5. Opeanuueckasn xumus 6 yHcuznu uenosexka

IIpupoaHble HCTOYHUKH YIiieBoA0poaoB. HedTh 1 HehTEenpoaykThl. PU3NYECKHE CBONCTBA.
Crnioco6s1 nepepadotku HepTH. [leperonka. Kpekunr repmMudeckuii u

KatanuTuueckuii. Koxcoxumuuecxkoe npouzeoocmeo. IIpupoIHbIN ¥ MOMYTHBIN HEPTIHOM Ta3bl,
UX COCTaB M UCIOJIb30BAHUE B TPOMBIIIJICHHOCTH.

[Tosmmeps! U moJiMMepHbIe MaTepuasibl. OOLIME MOHATUS O CHHTETUYECKUX
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUSIX: TIOJIMMEDP, MAaKPOMOJIEKYJla, MOHOMED, CTPYKTYPHOE
3BEHO, CTETIeHb MOJIIMMEPU3AIIIH, reoMeTpuueckas Gopma Makpomosiekyn. CBoHCTBa
nonuMepoB. Knaccudukanus nonumepoB. Peakiiuu noaumepusaiy U MOJIUKOHICHCALIUH.

CuHTeTH4ecKre KayqyKH: U30IPEHOBbIN, OyTaIueHOBBIN U IUBUHUIOBBIA. CHHTETHUUECKHE
BOJIOKHA: alIETaTHOE BOJIOKHO, JIaBCaH U KAIIPOH; IJIACTMACCHI: IOJIUATUIICH, TOJIMBUHUIIXIIOPU,
NOJIMBUHUWICTUPOI. [IpakTHYecKO€e HCIIOIb30BAHKE ITOJMMEPOB ¥ BO3HUKILNE B PE3YyJIbTaTe
3TOTrO IKOJOrUYecKue npodaeMsl. Bropuunas nepepaboTka MOIMMEPOB.

3amuTa oKpyKkaouei cpeabl 0T BO31eHCTBUS BPEIHBIX OPraHuYeCKNX

BelllecTB. XUMUYECKas IKOJIOTHS KaK KOMIUIEKCHAsl HayKa, U3yJarolias COCTOSHUE
OKpYXKarolllen cpeibl. 3alinuTa OKpYKaroIel Cpeibl OT 3arpsA3HSIOLIET0 BO3IEHCTBUS
oprannueckux BemiecTB. CriocoObl yMEHbIIIEHUS! HETATUBHOTO BO3/ACUCTBUS HA TIPUPOTY
OpPTaHUYECKUX COCTUHEHUIA.

11 kiaace
Pasnien 1. Teopemuueckue ocnogvl opeanuueckoui xumuu

BaskHelilue NOHATHSI XUMHMHU M UX B3auUMOCBs3M. AToMm. BeniectBo. [IpocTeie u cinoxHble
BenlecTa. DneMeHT. M3oronsl. MaccoBoe uucio. Uucno Aoraapo. Moinb. MossipHbIil 00beM.
Xumnueckas peakuus. Moaenu cTpoeHus aToMa. SIpo U HYyKJIOHBI. DJIEKTPOH. ATOMHas
opOutans. Pactipeenenre 31€KTPOHOB 1O OpOUTAISIM. DJIEKTPOHHAS KOH(UTYpaIIUs aTOMOB.
BaJieHTHBIE DIIEKTPOHBI.

OcHOBHBIE 3aKOHbI XMMHH. 3aKOH COXPAHEHHUS MACCHI, 3aKOH MMOCTOSIHCTBA COCTAaBa, 3aKOH
ABoragpo. [leproanueckunii 3akoH u [leprnonnueckasi cucteMa XUMHUUECKUX SJIEMEHTOB
Jd.N.Menneneena.

Teopm{ CTPOCHUSA aTOMaA.

A. Jlagyasve — meopey XumMuueckol pesonioyun U 0CHOBONON0HCHUK KAACCULECKOU XUMUU.
T'enuanvusie npeockazanus [[. 1. Menoeneegvim cyujecmeosanus HOBbIX 3J1eMEHMO8.

Paznen 2. Bewecmeo u ux cocmas

Crtpoenue BemecTBa. XUMHUECKas CBA3b U €€ BUbl. KoBalleHTHasI CBSI3b, €€ PA3HOBUIHOCTH U
MEXaHU3MBbI 00pa30BaHUs. DIEKTPOOTPUIIATETLHOCTh. BaneHTHOCTh. CTeNeHb OKUCIICHUSI.
Nonnas cBsa3b. Metamumueckas cBsi3b. BogopoaHas cBs3b. Benectsa MONEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUA. AMOpP(HOE U KPUCTAIIIMYECKOE COCTOSIHIE BEILIECTB.
Kpucrannumaeckue pemerku U uX TUIbL. [IprauHbl MHOTOOOpa3us BEIIECTB: U30MEpHS,
TOMOJIOT UL, AJTIOTPOIIHS, U30TOIHSL.



Komnnexcnvie coeounenus

Cucrembl BemecTB. YucTsle BemecTsa U cmecH. MlcTuHHbIE pacTBOpsl. PacTBOpuTEND 1
pacTBOpeHHOE BelecTBO. PacTBopenue kak pusnko-xuMudeckuii npouecc. CrnocoOsl
BBIPAKECHMS KOHLEHTPALMU PaCTBOPOB: MacCOBas 0JIs1 pAaCTBOPEHHOI'O BELIECTBA, MOJISIpHAs
KOHLEeHTpauus. PactBopsl anekrposntos. JucnepcHocts. JucnepcHsle cuctemsl. Komonaasie
pacTBOPBL.

Tenu u 301u.

B3aumoneiicTBusi M npeBpaleHns BemecTB. XUMHUUYECKUE PEAKIIUN B CUCTEME MTPUPOTHBIX
B3aUMOICHCTBUIN. PeareHTsl U poayKThl peakiuii. Kinaccudukaius opraHnueckux u
Heoprannueckux peakuuid. TernoBsie 3p ekt peakun. TepMOXUMHYECKIE YPAaBHEHHS
peakuuii. CKOpOCTh XUMHUUYECKON peakiuu. DHeprusi akTuBauuu. GakTopsl, BIUAIONIKE HA
cKopocTh peakuuu. Katanus u karanuzaropsl. Hueubumopwi. [lpomomopuel. Kamanumuueckue
0061. Pepmenmol. OOpaTUMBbIE U HEOOpAaTUMBIE peakuu. XUMHUYECKOe paBHOBecHe. DakTophl,
cMemmatoniue papHoBecue. [Ipunmnun Jle [latense. 3aKoH AeHCTBYIOIIMX Macce.

Teopust >MEKTPOTUTHUECKON AUCCOIMAIMU. DICKTPOIUTHI. AHUOHBI U KaTHOHBI. CHIIbHBIE U
ci1a0ble ANEKTPONIUTHL. DIIEKTpoIuTHUEcKas quccounanus. CteneHs quccounanuu. Peakinuu
HMOHHOTO 0OMEHA B BOJIHBIX pacTBOpax. MouHnoe npoussedenue 600bl. BOomopoIHBIN OKa3aTeab
(pH) pactBopa. Munukaropsl. ['uapoin3 opraHu4eckux U HEOPraHUYeCKUX COeTMHEHUM.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMK. MeTOo/1 3JIEKTPOHHOT 0 OanaHca.
DNEKTPOIN3. Xumuyeckue UCmoYHUKU MOKA, 2al1b8aAHUYECKUEe IIEMEHMbL U AKKYMYJISIMOPbI.

Ilpocmule u croocuvle peakyuu.
Paznen 3. Memannwl, nememanivl u ux coeounenus

MetaJyibl INIABHBIX NOATPYN. XapaKkTepHble 0COOEHHOCTH MeTaslioB. [lonoxeHne MeTamion
B [IEPUOIMUECKON cucTeMe. MeTauibl — XUMUUYECKHUE 3JIEMEHTBI U MPOCTHIE BEILIECTBA.
®dusnuecKue U XUMHUECKHE CBOMCTBA MeTaioB. O01Ias XxapakTepucTuka MeTaJioB [A-Tpynmsl.
[lenouynble MeTAIIIBI U UX coenuHeHusi. CTpoeHne, OCHOBHBIE CBOMCTBA, 00JIaCTH MPUMEHEHHUS U
IIOJTy4YEHHE

O6mas xapakrepuctika MetaiioB IIA-rpynnsl. [llenouyHo3emenbHbIE METAIIIBI U UX
BaXHeHIIMe coenHeHus. JKecTKoCTh BOBI M CIIOCOOBI €€ YCTpaHEHHUS.

Kpatkas xapakrepuctuka 3aemMeHToB [IIA-rpynnbl. AMTOMUHUN U €r0 COeAMHEHHUS.
AMOTEpHOCTh OKCHJIAa M THIPOKCHA allOMUHUSA. AtoMuHOTepMus. [lomyuenue u
[IPUMEHEHUE aTIOMHUHUSL.

MeTajuibl MOG0UYHBIX rpymim. XKene3o kak mpeacTaBuTesb 0-31eMeHTOB. AJUTOTPOIIHS XKeje3a.
Ocnosnble coequnenus xenesa (1) u (III). KauecTBeHHBIEC peakiiy Ha KaTHOHBI Kele3a.

[Tony4yenue u npuMeHeHHe MeTauI0B. Koppo3ust MeTallIioB U criocoObl 3aUThl 0T Hee. Cniasbi.
IIpoussoocmeo uyeyna u cmanu.

XapaKTepHLIe 0C00€HHOCTH HeMeTAJLJIOB. I1o0XKeHe HeMETaJlJI0B B HepHOHquCKOﬁ
cucreMe. HemeTanabl — XUMHYSCKHE JIEMEHTHI U IMPOCTHIC BECIICCTBA. du3nueckue u
XMMHYSCKHE CBOMCTBA HEMETAJIIOB.

Ianorensl. O01mas XapakKTepUCTHKA TAJIOT€HOB — XUMUYECKUX JIEMEHTOB, MPOCTHIX BEUIECTB U
WX COCIMHEHUN. XUMHYECKHE CBOMCTBA U CNOCOObI NOIYYEeHUs TATIOTEHOB. [ aloreHOBOIOPO/IBI.
["anorennapl. Kucnmopoconepkamue coeAMHEHUS XJI0pa.

bnazopoonvie 2azvi.



O0o0menne 3HaHUH 0 MeTa/UIaX M HeMeTas1ax. CpaBHUTENbHAS XapaKTEPUCTUKA METAJIIOB U
HEMETAJJIOB U MX coeAMHEeHUH. OKCUAbIL, THIPOKCUIBI U COJIM: OCHOBHBIE CBOMCTBA U CIIOCOOBI
nostyueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA CBOMCTB OKCHJIOB U THAPOKCUIOB HEMETAILJIOB U
METAJLIOB.

Heoprannyeckue n opranuyeckue Bemecrsa. Heopranmueckue Benjecrsa. Opranndeckue
BemecTBa. Mx kiaccudukanus u B3auMocBs3b. O0o01IeHne 3HaHU| 1 HEOPTaHUYECKUX U
OpPraHMUYECKUX PEaKLUsX.

Paszeumue buonocuueckou xumuu — akmyajivbHas I’lOI’I’lp€6HOCWlb Hauieco epemeru.

IIpon3BoacTBO M NPUMEHEHHE BelIECTB U MaTePHAI0B. XUMHUYECKAsI TEXHOJIOTHS.
IIpuHIUIIBI OpraHu3aluyd COBPEMEHHOTO IIPOU3BOACTBA. XUMUYECKOE ChIpbe. MeTaummueckue
pyasl. O61mue crocoObl MoTy4YeHNe MeTaJIOB. MeTalutyprusi, MeTaJUTypriuecKue MpoLecChl.
XHMHYECKask TEXHOJIOTHUs CUHTE3a aMMHUAKa.

BemiectBa u MaTepuainbl BOKpYT Hac. buonoruuecku aktTuBHbIE BeliecTBa (hepMEHTHI,
BUTaMUHBI, TOPMOHBI). XUMUS U 310POBbE. AHATBIETUKUA. AHTHOMOTHKH. AHECTE3UPYIOLTHE
npenapatsl. CpenctBa 66ITOBOM XuMuK. Moroue u yucTsmme cpeacrsa. [IpaBuna 6e3omacHoit
paboThI CO cpeicTBaMU OBITOBOM XMMHUH.

Xumus na oaunom yuacmre. Munepanvhule yooopenus. Ilecmuyuowl. Ilpasuna ux
uUCnonb308aHus. Xumus cpeocme 2usueHsvl U KOCMEemuKu.

DKonornyeckue mpoodaemMpl XUMHUH. VICTOYHUKH ¥ BUIBI XUMUYECKHX 3arpsi3HEHUN
OKpyXarouien cpesbl. XUMHUECKHE TIPOU3BO/ICTBA U MX TOKCUYHBIE, TOPIOYUE U B3PHIBOOIIACHBIC
OTXO/JIbI, BHIOPOCHI. XMMHKO-IKOJIOTHUECKUE MTPOOIIEMBI OXpaHbl aTMOC(EPhI, TUAPOChEpHI,
autocdepsl. [Tapaukosslil a3 dext. Cmor. Kucnotasle 1oxau. PazpyiieHue 030HOBOTroO Cliosl.
CrouHble BOJBI. 3aXOPOHEHUE OTXOAOB. DKOI02UUECKULL MOHUMOPUHR. DKON02UYecKue
npob.aembl U 300poebe UenoseKka. Xumus u 300po8ulil 00pa3 HCU3HU.

Xumuueckue npoyeccysl 68 JICUBOM OpcarUu3Ime.

Metoabl HayuHoro nosHanus. Onvcanue, HAOMIOACHUE, XUMUYECKUIN SKCTIEPUMEHT.
XUMHYECKHH aHAJIU3 U CUHTE3 BEIECTB.
Ecmecmeennonayunas kapmuna mupa. Xumuyeckas Kapmuna npupoobi.

3. TemaTn4eckoe NJIAHHPOBAHHE

10 xknace
Ne n/m Pa3pnen, rema KosmuectBo | Konrpoabnbix | IIpakrnueckux
4acoB padot pador

Pa3nen 1. Teopernueckue 0OCHOBBI OPraHMYeCcKO XUMHUH. (64)

1. BBenenue B OpraHuyecKkyto 1 - -
XUMHUIO

2. | Teopus cTpoeHus 2 - -
OpPraHMYECKUX COECAUHEHUN




3. Oco0eHHOCTH CTPOCHUS 3 - -
Y CBOMCTB OPTraHUYECKHUX
coeauHeHuit. x
KJIaCCH(UKAIHUSI.

Pazgea 2. Kinacebl opranuveckux coeJMHeHUd. YTaeBoaopoabl. (204)

4, VYrieBo10po/is 20 1 1

Paszgea 3. [IpousBoaHbie yriieBoaopoaos. (304)

5. Criupthl U HeHOITBI 8 - -

6. Anbreruasl, KapOOHOBBIE 14 1 1
KHCJIOTHI ¥ CIIOKHBIE d(UPHI.

7. A3zoTtcoaepikaiue 6 - -
OpTaHHYECKHE BEIICCTBA

Pa3znen 3.MckycTBeHHbIE H CHHTeTHYECKHE MouMepbI (12)

8. HckyccTBeHHBIE U 12 1 1
€CTECTBEHHBIE MTOJIMMEPEI

Hroro 68 2 2

Ipunoxenune Nel

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecIeYeHns!
HartypanabHbie 00beKTbI.

Konnexkunn MuHepanoB ropHbIX OPOJI, METAJUIOB, CIUIaBOB, MUHEPAIbHBIX YAOOPEHUH,
IUIACTMACC, Kay4yKOB, BOJIOKOH. KoJIJIEKIINM UCTIONB3YIOTCS TOJIBKO JUIsl O3HAKOMIICHUS
y4allyuXxcsl ¢ BHEIIHUM BUJIOM U (PM3MUECKUMH CBOMCTBaMHU M3y4aeMbIX BEILECTB U MaT€pPHAJIOB.

XuMHYECKHE PC€AKTHBBI U MaTE€pHUaJIbI.

[TpocTsie BemecTBa — Me/ib, OpOM, HATPHIL, KANbIUH, ATFOMUHUN, MarHui, sKee3o0.

Oxcunpl — menu (I1), kanpuus, xenesa (I1I), maraus.

Kucnots! — consinasi, cepHasi, a3otHasi, pochopHas.

OcHOBaHUSI — THAPOKCH]T HATPHS, TUIPOKCHU KATIBITUs, THIPOKCH Oapus, 25% BOIHBIN pacTBOp
aMMHaKa.

Conu — xnopuasl Hatpus, menu (11), xenesa (I11), amoMuHNS; HUTPAThI KaJlks, HATpuUs, cepedpa;
cynsatel Mequ(1l), xenesza(Il), sxeneza(Ill), aMmmonust; noU I Kaus, OPOMUT HATPHUS.
Opranuyeckue COeIMHEHUS — 3TaHOJI, YKCYCHAsl KUCJIO0Ta, METUJIOBBIN OpaH)KEBbIH,
dbeHondTanent, 1aKMyc.




Xumuyeckas jJadopaTopHasi HoCyaa, annaparbl 1 NPpUOOPHI.

XuMuueckas nocyaa noapasacideTCsa Ha ABC IPpyHIIbl: TOCyAa I JECMOHCTPALUMOHHBIX OIBITOB
U 1IOCyJa I BBIIIOJIHCHHA OIBITOB YYalllUMUCA.

1. TIpubopsl ans paboTHI € ra3aMu — MOJIy4€HUE, COOUpaHUe, OUYUCTKA, CYIIKA, TOTJIOIECHUE
ra3oB; peakIMi MEX1y OTOKaMH I'a30B; PEAKLIUN MEXAY ra3aMU B 3JIEKTPUUECKOM
paspsijie; peakiui MEK/ly ra3amMu MpU MOBBIIIEHHOM JIaBJICHUH.

2. Anmapatsl ¥ IpUOOPHI Ui OTBITOB C KUJAKUMH U TBEPABIMH BEIIECTBAMHU — MIEPErOHKA,
buIbTpOBaHKE, KPUCTALTU3AIMS; IPOBEIACHIE PEAKIIUN MKy TBEPIBIM BEIIECTBOM H
JKUJKOCTBIO, )KUJKOCTBIO U JKUJKOCTBIO, MEXK1y TBEPIBIMU BELLIECTBAMH.

Bue 3T0ii Kitaccupukanuy HaXoIATCs IBE TPYIIIBI y4eOHOH anmapaTyphl:

1. JIns u3y4eHus: TEOPETUICCKUX 3aKOHOB XMMHHU — WILTIOCTPAIUS 3aKOHA COXPaHCHUS
MacChI BEIIECTB, IEMOHCTPAIIHS SJIEKTPOITPOBOIHOCTH PACTBOPOB, IEMOHCTPAITUS
JIBY)KCHUSI HOHOB B DJIEKTPUYECKOM I10JIC, JIJIsl U3YYEHUS] CKOPOCTH PEAKIIMH U
XUMHUYECKOTO PABHOBECHS.

2. Jlns WUTFOCTPAIMK XUMUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJTy4EHHSI HEKOTOPBIX
BEIIECTB (CEPHOM KUCIOTHI, aMMHAKA).

Moaean.

Mopenu npeaHa3HadeHbI 71 00JIeTYeHUs BOCIIPUATHS U OCMBICIICHHSI coaiepkanusi. OObeKTaMu
MOJICTTUPOBAHUS B XUMUU SBIISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI. 3aBOJACKHUE almapaThl,
MIPOUCXOASIINE MPOIECChl. VICIONb3y0TCS MOJEIN KPUCTAIUTMYECKUX PEIIETOK aMasa,
rpaduTa, BOABI. YTJIEKHCIIOTO ra3a, iona, xene3a, Meau, Maruus. Habopbl Mojeneii aToMoB J1Jist
COCTaBJICHUS IIAPOCTEP>KHEBBIX MOJIETICH MOJIEKYII.

YyeOHbIe NOCOONS HA MEYATHOMH OCHOBE.

K 3T0ii rpynie AuaakTHYeCKUX CPEICTB OTHOCAT TaOIHIIBL, TpaUuecKre AUarpaMMBbl, CXEMBI,
ACKU3BI, PUCYHKH, (hoTOrpaduu, MOPTPETHI BHIAAIOIINXCS YUEHBIX-XUMHUKOB. M300pasuTenbHbIe
nocoOust COCOOCTBYIOT aKTUBHU3ALIMU MBICIUTENBHON A€ATEIIbHOCTH YUaIINXCsl, MOOMITM3AIMN
HNX BHUMAHUA 1 UHTCPECA, BBIACICHUTIO CYIITHOCTH NIPEAMETA U ABJICHHA. Pemenmro
BO3HUKILEH B X0O/I€ YpPOKa IPOOJIEMBI.

Tabmuiipl TOCTOSTHHOTO AcnioHupoBanust: «lleproanyeckas cucreMa XUMUUECKUX SJIEMEHTOB
J.W. MenneneeBay, «Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBaHHH U COJEH»,
«INEKTPOXUMHUECKHUH PSIJl HAMIPSHKEHUN METaUIOB». BO3MOXKHO MCTIOIb30BaHUE APYTUX
JIATAKTUYECKUX MATEPUAJIOB: TETPAIN HA MIEYATHOW OCHOBE, OTEIBbHBIE JINCTHI-UHCTPYKLUH,
KapTOYKH C 3aIaHUSIMH PAa3HOM CTETIEHU TPYIHOCTH JJI1 U3YYEHUSI HOBOTO MaTepurara,
CaMOIIPOBEPKHU U KOHTPOJIS 3HAHUW ydaruxcs. /[ yckopeHusi HaBBIKOB XMMUYECKOT0
HKCIIEPUMEHTA UCTIONB3YIOTCS MHCTPYKTUBHBIEC TAOIHUIIBI.

Texnuueckue cpeacrsa ooyuenusi (TCO).

K TCO oTHOCST TeXHUYECKHE YCTPOICTBA, C MOMOIIBIO KOTOPBIX 00yUYarOIIUMHUCS
BOCIPUHUMAETCS HHPOPMAIIHS 3KPaHHO-3BYKOBBIX CPEJCTB O0yUYESHHUSI.

CraTuuHbIe 5KpaHHO-3BYKOBBIE CPEJICTBA — NUA(DUIBMBI, AUATTO3UTHUBBI, CIAW/IbI TS
rpadonpoekTopa.

KBasuanHaMHUHBIE — CEpUU TPAHCIIAPAHTOB, TOKA3bIBAIOLIUE IUHAMUKY MCCIIEOBAHMS.
JluHamMHuuHbIe — TOKYMEHTAJIbHbIE MYJIbTUIIITUKAMOHHBIE , XPOHUKAIbHBIE U IPYTUe (PUIbMBI.
KoMnbrorep, MyIbUMEIUIHBIN IPOEKTOP, SKPAaH, MHTEPAKTUBHAS JOCKa.

IIpunioxenne Ne2



Chnucok JimTeparypbl

Jlutepatypa ajs y4yamuxcs

1.

2.

Xumus 10. YueOnuk s o6meodpa3oBaTenbHbIX K0 ( 0a30BbIi ypoBeHb) H.E.
Kysnenosoii, U.M. Tutooii, H.H. I'apa, M.: «Bentana—I'pad», 2017.

Xumus 11. YaeOHuK aiist o01ieo0pa3oBareabHbIX KO (0a30BbIi ypoBeHb) H.E.
Kysnenona, A.H. JI€éBkuna, M.A. Illatanosa, M.: «Bentana—I'pad», 2017.

Xumus. [Tocobue-peneTutop ais mocTynawoumx B By3sl — PoctoB H//1: u31-Bo
«Dennkcy, 2000. 768c

XUMMUHAL. [ToaroToBka k EI'D. Tematnueckue TecTbl. ba3oBbli M MOBBIICHHBIA YPOBHHU.
10-11 xmaccer: mox pen. B.H.{loponbkuna. - PoctoB H//l: u3n-Bo Jleruon, 2017. 476 c.

Jluteparypa aJis yuuTes

1.

2.

8.

9.

10.

11.

12.

13.

14.

15.
16.

17.

Xumus. [Tocobue-peneTutop ig nocTynaronmx B By3sl — PoctoB u//1: u3n-so
«Dennkcy, 2000.-768c¢

3ommep K. Akkymynsatop 3Hanuil no xumuu. llep. ¢ HeM. 2-e uza. — M.: Mup, 1984. —
294c., nin.

Xomuenko [ .I1. ITocobue mo xumuu ans nocrynarmux B BY3b1.- M.: Hoas BosHa,
1996.-462c.

JIéskun A. H., Kapnosa A.A. llIkonpHas xumusi: camoe Heooxoaumoe. — CII6.:
«ABasion»; «A30yka-kinaccuka»: 2006. — 288c.

KaproBa A.A., JIEBkun A.H. Opranuueckas XuMus: 3a7]a4d U NPaKTUYECKUE pabOThI. —
CII6.: «ABanony; «A30yka-kinaccukay: 2005. — 240c.

Aptemenko A.W. Opranuueckas XuMusi: y4eOHUK JUIsl CTYIGHTOB CPEAHUX CIell. yuel.
3aBejennii. — M.: Breiciiag mkona, 1998. — 544c.

[TetpoB A.A., banssn X.B., Tpomienko A.T. Oprannueckas XUMHs: Y4€OHUK TSI
By30B//mox pen. Craganuyka M.J1. — CII6.: «MBan ®@enoposy, 202. — 624c.

Peakiuun Heopranudeckux BeuiecTs: cpaBoyHuk /P.A.JIunun, B.A. Monouko, JI.JIL.
Amnpnpeesa; iog pen. P.A. Jlununa. — M.: [Ipoda, 2007. — 637c.

Jlupun P.A. CopaBouHuk 1o oO1ieii 1 Heopranuueckoi xumuu. — M.: Ilpocserenue:
VYueb.mr., 1997. — 256¢.

Uepnoobennckas .M. Meroanka o6yueHus: XuMuu B cpeHeil mkone. — M.: Brnagoc,
2000.- 335c.

http://www.alhimik.ru - Alhimik. TTone3Hbie coBeThl, 3 HEKTHBIC OIMBITHI, XUMUYECKUE
HOBOCTH, BUPTYaJIbHBIN PENETUTOP, KOHCYIbTALIUU, Ka3yChl U JIANCYChI, ICTOPUS XUMUHU
http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - O6miast 1 HeopraHHYecKast XUMUSI:
gyacTh 1. MaTtepuanbl o o01ieit XuMUHU I yYalIuXcs XUMUKO-ONOIOTHYECKUX KIIACCOB:
OCHOBHBIE MOHATUS XUMHUHU, CTPOCHUE aTOMa, XUMUUIECKAasl CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - O6ras 1 HeopraHuuecKass XUMHSL:
yacTh 2. Marepuaisl 10 HEOPraHUIECKON XUMHH VIS yUAITUXCsl CIISIIHAIM3UPOBAHHBIX
XUMHUKO-OMOJIOTUYECKUX KIIACCOB: OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX COSTUHEHUH, UX
CBOICTBa U CIIOCOOBI OJTYyUYEHUSI.

http://hemi.wallst.ru/ - DxcriepuMeHTaNTBHBIA YIEOHUK 110 00IIEH Xumun s 8-11
KJIACCOB, MIPEHA3HAYEHHBIN KaK JUIl W3YyYEHHS XUMUH "¢ HyNs", TaK U JJIs1 TOATOTOBKU
K 9K3aMEHaM.

http://www.en.edu.ru/ EctecTBeHHOHaY4YHBII 00pa30BaTeIbHBIN MOPTA.
http://www.alhimik.ru/ - AJIXMMUK - Bai mOMOIIHUK, JTIOIMaH B MOPE XUMHYECKHX
BEILIECTB U SIBJICHUMH.

http://college.ru/chemistry/index.php OTKpBITBINH KOJIIEK: XUMUS



18. http://www.chem.msu.su/rus/school/zhukovl/welcome.html



