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Ilnanupyembie pe3y/jibTaTbl OCBOCHHUSI Y4e0HOI0 NpeaMeTa

JINYHOCTHBIE pe3yabTAThI:

1) BocmuTanue pocCUiCKOM rpakIaHCKOM UACHTUYHOCTH: MMAaTPUOTU3M,
yBakeHHe K OTe4ecTBy, MPOIIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO HAapoa
Poccun; oco3Hanue cBOE€M 3THUUECKOW MPUHAJICKHOCTH, 3HAHUE UCTOPUH,
SI3bIKa, KYJIBTYPhl CBOEI'0 HApOJia, CBOETO Kpasi, OCHOB KYJbTYPHOTO HACJIEIUS
Hapos0B Poccuu u yenoBeuecTBa; yCBOCHUE TYMaHUCTUYECKHUX,
JEMOKPATUYECKUX U TPAAUIIMOHHBIX IIECHHOCTEH MHOTOHAIIMOHAIBHOTO
pOCCHiCKOro 00IIecTBa; BOCIIUTAHNUE YYBCTBA OTBETCTBEHHOCTH U JI0JITA MEepeT
Ponunoii;

2) popMupoBaHKE OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTHU U
CIIOCOOHOCTH 00YyUYarOIIMXCs K CAMOPA3BUTHIO M CaMOOOPA30BaHUIO HA OCHOBE
MOTHBAIIUM K O0OYYCHUIO ¥ TTO3HAHUIO, 0CO3HAHHOMY BBIOOPY M TTIOCTPOCHHUIO
TanbHENIIIeH WHAMBHUIYaJIbHON TpaeKTOpUU 00pa3oBaHus Ha 6a3e OPUEHTUPOBKH
B Mupe npodeccuii 1 mpodecCuoHaANbHBIX MPEANOYTCHUH, C YIETOM YCTOWUYNBBIX
MO3HABATEILHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHUS YBAKHUTEIHHOTO
OTHOLICHUS K TPYIY, Pa3BUTHs ONbITA YUACTHs B COLMAIIBHO 3HAYUMOM TPYIE;

3) bopMupoBaHHE EITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,
YYUTBHIBAIOUIETO COIMANIBHOE, KYJIbTYPHOE, SI3bIKOBOE, IYXOBHOE€ MHOTOOOpa3ue
COBPEMEHHOT0 MHUPA;



4) popmupoBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U 100POKENATEIBHOT O
OTHOLIEHHUS K APYTrOMY YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYpE,
A3BIKY, BEpE, TPAKJAHCKON MO3ULIUH, K UCTOPHH, KYJIbTYPE, PEIUTHH,
TpaAuLUsM, SI3bIKaM, LIEHHOCTSIM Hapoa0B Poccuu u Hapo10B MUpa; TOTOBHOCTH
U CIIOCOOHOCTH BECTH AUAJOT C APYTUMU JIIOJIbMHU U IOCTUTAaTh B HEM
B3aMMOIIOHUMAaHMUS;

5) ocBoeHUE COLMANIbHBIX HOPM, MIPABUII MMOBEICHHUS, pojed U POopM COLUATIBHON
KU3HU B TPYIIAX U COOOUIECTBAX, BKIIIOYAs B3pOCIbIE U COLUATIbHbIE
COOONIECTBA; YYacTHE B IIKOJIBHOM CAMOYIPABICHUH U OOLIECTBEHHOM )KU3HU B
npesenax BO3PACTHBIX KOMIIETEHIIUN C yUeTOM PErHOHANBHBIX, STHOKYIbTYPHBIX,
COIMAIbHBIX U SKOHOMHYECKUX OCOOEHHOCTEI;

6) pa3BUTHE MOPAIBLHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEIIEHUU MOPAIbHBIX
npoOseM Ha OCHOBE JMYHOCTHOTO BbIOOpa, (hopMUpOBaHUE HPABCTBEHHBIX
YyBCTB U HPABCTBEHHOT'O NMOBEAEHHUSI, OCO3HAHHOTO U OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHBIM MOCTYIKAM;

7) GopMupoBaHrE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIICHUU U
COTPYJIHUYECTBE CO CBEPCTHUKAMHU, JEThMHU CTAPIIETO U MJIAJIIIEr0 BO3pacTa,
B3pOCJIBIMH B Ipoiiecce 00pa3oBaTeIbHOM, O0IIECTBEHHO MOJIE3HOM, y4eOHO -
UCCIIEIOBATENBCKOM, TBOPUYECKON U APYTUX BUAOB ACATEIBHOCTH;

8) hopmMupoBaHue IEHHOCTH 3J0POBOro U 0e30macHOro o0pasa KU3HH; yCBOCHUE
paBUJI MHAUBUIYAJIBHOTO U KOJIJIEKTUBHOTO O€301acHOT0 MOBEAEHNUS B
YpE3BBIUYANHBIX CUTYaALUSIX, YTPOKAIOIINX KMU3HH U 3I0POBbIO JIOJIEH, TpaBUII
NOBEJICHUS HAa TPAHCIIOPTE U HA 10pOTaXx;

9) popMupoBaHre OCHOB SKOJIOTUYECKON KYJIHTYpPhl COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJIEHHUS], PA3BUTHE OIbITA
HKOJOTUYECKU OPUEHTHUPOBAHHOU peIeKCUBHO-OIICHOUYHON U MPAKTHYECKOMN
NEATEIbHOCTH B KU3HEHHBIX CUTYalHsIX;

10) oco3HaHue 3HAYEHUS CEMbH B KU3HU YEJIOBEKA U OOIIECTBA, IPUHATHE
[IEHHOCTU CeMEWHOW JKM3HU, YBAKUTEIBHOE U 3a00TIMBOE OTHOIICHUE K YJIeHAM
CBOCH CEMBbH;

11) pa3BUTHE ACTETUYECKOIO CO3HAHUS YE€PE3 OCBOCHUE XYA0KECTBEHHOTO

Hacyieaus HaponoB Poccuu u mupa, TBOPYECKOU IESITEIIBHOCTH 3CTETUYECKOTO
Xapakrepa.

MeTal'lpeIlMeTHLIe pe3yabTaThI:



PeryastuBubie YY ]|

1. YMeHne caMOCTOSITENIbHO ONPEAENTh LeJId 00yUeHus!, CTAaBUTh U
dbopMynHUpoBaTh HOBBIE 3a7a4M B yueOe U MO3HABATEIbHOU JEATeIbHOCTH,
pa3BUBATh MOTUBBI M1 HHTEPECHI CBOECH MO3HABATEILHOMN JEATEIbHOCTH.
OO0yuaronuics CMOXKeT:
-aHaJIM3UPOBATh CYIIECTBYIOIINE U IJIAHUPOBATH OyaylIrue oOpa3oBaTeIbHbIC
PE3YJIbTATHI;
-UICHTU(UIHPOBATH COOCTBEHHBIE TPOOJIEMBI U ONIPEACIISIThH TJIaBHYIO TPOOJIEeMY;
-BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBbI, POPMYITUPOBATH TUIIOTE3HI,
IPEABOCXUINATH KOHEYHBIN pPe3yJIbTaT;
-CTaBUTb 1IEJIb JICATEIIbBHOCTH Ha OCHOBE OMPEICICHHON MPOOIEMBbI U
CYILIECTBYIOUIMX BO3MOKHOCTEH;
-popmynupoBaTh yueOHbBIC 3a]]a4l KaK IIarv JOCTHKEHUsSI TTOCTABJICHHOM 1eTU
NeSATeNIbHOCTH;
-000CHOBBIBATH 11€JICBBIC OPUCHTUPHI M TIPUOPUTETHI CCHUIKAMU Ha IICHHOCTH,
yKa3bIBasi U 000CHOBBIBAS JIOTHUECKYIO MOCE0BATEILHOCTD MIAT0B.

2.YMeHue caMOCTOSATENIbHO IJIAHUPOBATh ITYTH JOCTHUKEHUS 1IeJICH, B TOM
YuCJie aTbTePHATUBHBIC, OCO3HAHHO BHIOMpaTh Haubosee 3 (PEeKTUBHBIE CTTIOCOOBI
peleHrs y4eOHbIX U MTO3HaBaTEIbHbIX 3a7a4. OO0yJYaromuiics CMOXKET:
-OnpeeNnsaTh HeoOX0AUMbIe JeHCTBUE(S1) B COOTBETCTBUU C YUEOHOMU U
NO3HABATEIbHOM 3a/1aueil U COCTABIIATh AITOPUTM UX BBINOJHEHHS;
-000CHOBBIBATH U OCYIIIECTBIISATH BRIOOP HanOosiee 3p(heKTUBHBIX CIIOCOOOB
penieHus y4eOHbIX U MO3HABATEIBHBIX 33/1a4;
-OIpeIeNsATh/HAX0IUTh, B TOM YHCIIE U3 MPEI0KEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJIHCHUST YICOHOM M IMO3HABATEIILHOM 3a1a4H;
-BBICTPaMBATh KU3HEHHbIE TUTAHBI HA KPATKOCPOUHOE OyayIee (3asBsATh 1IeJIEBbIE
OpUEHTHPBHI, CTABUTH aJICKBAaTHBIE UM 3a/1a4d U MpejiaraTh AEHCTBUS, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO MOCIIEA0BATEIBHOCTD IIaroB);
-BBIOMPATH U3 TIPENTIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh
CpeACTBa/PeCypcChl ISl pEIIeHUs 3a1a9u/JOCTKCHHS 11EJIH;
-COCTaBJIATH TUTAH PEIICHUS IPOOIEMbI (BBITIOHEHUS MMPOEKTA, IPOBEICHUS
UCCIIEIOBAHUA);
OTIPEJICNSITh MOTEHIIMATbHBIEC 3aTPYAHEHUS MIPU PEIICHUN YUeOHOU U
MMO3HABATEIBHOM 3a/1a4 U HAXOAUTh CPEACTBA JJISl UX YCTPAHEHUS;
-OMUCHIBATH CBO OMBIT, OOPMIISIS €T0 /I Nepeaadn JPYTUM JIIOISIM B BUC
TEXHOJIOTMU PEIICHUs MPAKTUUYECKUX 3a/1a4 OMPEAECICHHOr0 Kilacca;
-IJIAaHUPOBATH U KOPPEKTUPOBATH CBOIO MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO.
3.YMeHune COOTHOCUTH CBOU JEUCTBUS C IJITAHUPYEMBIMU PE3yIbTaTaMU,
OCYLIECTBIIATh KOHTPOJIb CBOEH JAESATEIbHOCTH B MPOIECCE JOCTHKEHUS
pe3yiabTaTta, OnpeaessiTh CocoObl JEHCTBUI B paMKaX MPEI0KEHHBIX YCIOBUH U
TpeOOBaHUN, KOPPEKTUPOBATH CBOU JEUCTBUSI B COOTBETCTBUU C U3MEHSIIOLIEHCS
cutyanueid. O0yJarouuics CMOXKeT:



-OIpeesTh COBMECTHO C MEJAaroroM U CBEpCTHUKaAMU KPUTEPUU TUIAHUPYEMBIX
PEe3yAbTATOB U KPUTEPUU OLICHKU CBOEH yueOHOU NeATeIbHOCTH;
-CUCTEMATU3UPOBATH (B TOM YHCJIE€ BEIOMPATh IPUOPUTETHBIE) KPUTEPUU
IJIAHUPYEMBIX PE3yJIbTaTOB U OLICHKU CBOEH JAESATEILHOCTH;
-0TOMpaTh HUHCTPYMEHTHI JJIsl OLICHUBAHUS CBOEH JEATEIbHOCTU, OCYIECTBIATh
CaMOKOHTPOJIb CBOEH JEATETLHOCTH B paMKax MPEJIOKEHHBIX YCIOBUM U
TpeOOBaHUI;
-OlLICHUBATh CBOIO JCSATEIBLHOCTh, APIYMEHTUPYSI IPUUUHBI JOCTHUKEHUS WU
OTCYTCTBHUS IJITAHUPYEMOTO PE3YJIbTATA;
-HaXOJUTh JJOCTATOUHBIC CPEJICTBA JIJISl BHIIOTHEHUS YUYCOHBIX JEUCTBUH B
U3MEHSIONICICS CUTYaAllUU U/WJIM TIPU OTCYTCTBHUH TUIAHUPYEMOTO pe3yJibTaTa;
-paboTasi 10 CBOEMY IIJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JIEITEIIBHOCTh Ha
OCHOBE aHaJM3a U3MEHEHUHN CUTYaIlUH JJIs MMOJTYyUYCHUs 3aIJIaHUPOBAHHBIX
XapaKTEPUCTUK MTPOIYKTa/pe3ynbTaTa;
-YCTaHABJIMBATDH CBS3b MEXKY MOJYYCHHBIMU XapaKTEPUCTUKAMU MTPOTYKTa U
XapaKTEePUCTUKAMU TIPOIIecca AEATSIbHOCTH U 10 3aBEPIICHUHN JEATeIbHOCTH
npeiaratb U3MEHEHHE XapaKTEPUCTUK Mpoliecca IS MOJydeHUs YITyUYIIEHHBIX
XapaKTEePUCTUK MPOYKTA;
-CBEPSATH CBOU JICUCTBUS C LIETBIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIITMOKH
CaMOCTOSITEIBHO.

4.YMeHue OLleHUBATh MPaBUIILHOCTD BBIMOJHEHUS yueOHOM 3a1a4u,
CcOOCTBEHHBIE BO3MOXKHOCTH €€ perieHus. OOyqaroniuiicss CMOXKeT:
-ONPeeNsATh KPUTEPUU IPABMIIBHOCTH (KOPPEKTHOCTH) BBITIOJHEHUS Y4eOHOM
3a/1auu;
-aHaIM3UPOBATh U 00OCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIETO
MHCTPYMEHTApHS JJI BBITIOJIHEHUS Y4eOHOU 3a/1auu;
-CBOOOJIHO TIOJIb30BATHCS BEIPAOOTAHHBIMU KPUTEPUSMHU OIIEHKH U CAMOOIICHKH,
UCXOS U3 LIETN U UMEIOITUXCS CPEJICTB, pa3indas pe3yibTaT U CIIOCOObI
JNICUCTBUH;
-OIIEHUBATh MPOAYKT CBOCH JEATEIHHOCTH IO 3aJJaHHBIM H/WIIH CAMOCTOSITEIIbHO
ONpEICICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO IS TEIBHOCTH;
-000CHOBBIBATH JOCTHKUMOCTh IEJTH BRIOPAHHBIM CIIOCOOOM Ha OCHOBE OILICHKH
CBOMX BHYTPEHHUX PECYPCOB U IOCTYIMHBIX BHEUIHUX PECYPCOB;
-(puKkcHupoBaTh M AaHAIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pPE3yIBTATOB.

5.Bnanenue ocHOBaMU CaMOKOHTPOJISI, CAMOOLEHKH, IPUHSATHUSL PEUICHUN U

OCYIIECTBJICHHsI OCO3HAHHOTO BEIOOpA B YU€OHOM M MO3HABATEIHLHOM.
OO0y4aromuncs CMOXET:
-Ha0JII0J]aTh U AaHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U TIO3HABATEIHHYIO
NEATENbHOCTD U JIEATEIbHOCTD IPYTHX 00y4YaroIInXcs B MPOIECCe
B3aUMOITPOBEPKH;
-COOTHOCUTD peajbHbIC U IUIAHUPYEMbIEC PE3yJIbTaThl UHIUBUIYATIBHOM
00pa3oBaTeIbHON AESTEILHOCTU U J€JaTh BHIBOIbI;
-IIPUHUMATh PEIICHUE B YUEOHOU CUTYyaIlMu U HECTU 3@ HETO0 OTBETCTBEHHOCTH;



CaMOCTOSTEIBHO OINPEAEIIATh NIPUUMHBI CBOETO YCII€Xa WM HeyCleXa U HaXOIUTh
CHoCOOBI BBIX0JIa U3 CUTYalluu HEYCIEeXa;

-pETPOCIEKTUBHO ONPEAEIATh, KAKUe ACHCTBUS MO PEUICHUI0 YUYEOHOU 3a/1auu WK
napaMeTphl 3TUX JEUCTBUM MPUBEIIU K MOJYYSHUIO UMEIOIIETOCS MPOAYKTa
y4eOHOM JIeITeIbHOCTH;

-JIEMOHCTPUPOBATH MPUEMbI PETYIAILNU ICUXO0PU3UOTIOTTIECKUX/
ASMOIMOHATBHBIX COCTOSHMM 151 JoCTUXKEHUs 3 PekTa ycrnokoeHus (yCTpaHEeHUs
AMOIMOHAIBLHON HAIPSHKEHHOCTH ), 3P dekTa BoccTaHOBIEHUS (OcTa0IeHus
MPOSIBJICHUM yTOMIJICHUS ), 3 PeKTa aKTUBU3ALNH (TTOBBILICHUS
ncUX0()U3NOIOTUUECKON PEaKTUBHOCTH).

ITo3naBareabHbie YY ][

1.YMenue onpenensitb NOHATHS, CO3/1aBaTh 00001IEHHs, yCTAaHABINBATh
aHaJOTUH, KIaCCU(PUIUPOBATh, CAMOCTOSTENIHHO BEIOMPATh OCHOBAHUS U
KpUTEPUU JJIs KilacCU(UKAIMU, YCTAaHABIUBATh TPUUUMHHO-CJICICTBEHHBIE CBSI3H,
CTPOUTH JIOTHYECKOE pACCyKJIEHUE, YMO3aKItoueHue (MHAYKTHBHOE,
JIEAYKTUBHOE, 110 aHAJIIOTHH) U JeaTh BbIBOAbI. OOyYaromMiics CMOKET:
-oAOUpPaTh CJIOBA, COMOYMHEHHBIE KIIOYEBOMY CIIOBY, OMPEAEISIONINE €ro
IPU3HAKU U CBOWCTRBA,;

-BBICTPANBATh JJOTHYECKYIO IIEMOYKY, COCTOSIIYIO U3 KIIFOUEBOT'O CJIOBA U
COTIOTYMHECHHBIX €MY CJIOB;

-BBIJICJISITH OOIIUI MPU3HAK JBYX UM HECKOJIBKUX MPEIMETOB WM SIBICHUHN U
OOBSCHATH UX CXOACTBO;

-00bEeIUHATH NMPEAMETHI U ABJICHUS B TPYIIIBI IO OMPEIEICHHBIM MpU3HAKaM,
CpaBHUBATh, KJIaCCUPUIIUPOBATH U 00001IaTh (GaKTHI U SIBJICHUS;

-BBIJICJISTH SIBJICHUE U3 OOIEro psija APYyTrux siBJICHUM;

OTIPEJIENISITh OOCTOSTENbCTBA, KOTOPHIE MIPEANIECTBOBAIN BOZHUKHOBEHUIO CBA3U
MEXTY -SIBJICHUSIMU, U3 3TUX OOCTOSTENIBCTB BBIIEISATH OMPEIETSIONINE,
CIIOCOOHBIEC OBITh MPUYNHON TAHHOTO SIBJICHUS, BBISBIISTH IPUYUHBI U CJIECICTBUS
SIBJICHUH;

-CTPOUTDH PACCYXKIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSM U OT
YaCTHBIX SIBJICHUN K OOLIUM 3aKOHOMEPHOCTSM;

-CTPOUTH PACCYK/ICHUE HA OCHOBE CPABHEHUS MPEIMETOB U SIBIICHUM, BbIETSS
P 3TOM OOITUE IPU3HAKY;

-A3JIaraTh MOJIYYCHHYIO HH(POPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peracMoi
3a/1auu;

CaMOCTOSTEIIFHO YKa3bIBaTh HAa MH(GOPMAIIHIO, HYKJAIONTYIOCS B TTPOBEPKE,
npeaiaraTh ¥ MPUMEHATH CIIOCO0 MPOBEPKHU JOCTOBEPHOCTH HHPOPMAIINH;
-BepOanM30BaTh YMOIMOHATFHOE BIICYATICHHE, OKa3aHHOE Ha HETO HCTOYHHUKOM;
-00BSICHSITh SIBJICHUS, TIPOIIECCHI, CBS3HM M OTHOIIEHUS, BEISIBIISIEMBIE B XOJI€
MMO3HABATEIBLHOM U UCCIE0BATEIBCKON NESITENBHOCTH (IPUBOIUTH OOBICHEHUE C
n3MeHeHHeM (HOPMBI MPEJICTABICHUS; OOBSICHATD, IETAIU3UPYS WK 0000111as;
OOBSICHSITB C 3aJJaHHOM TOUKH 3pEHUA );

-BBISIBJISITh U HA3bIBATh MPUYUHBI COOBITHUS, SIBJICHUS, B TOM YHCJIE BO3MOXKHBIC /
HanOoJsiee BEpOsITHbIE IPUUNHBI, BO3MOXKHBIE TTOCJIEICTBUS 3aJaHHON TPUYUHBI,
CaMOCTOSITEIbHO OCYLIECTBIISISI IPUYMHHO-CIIEACTBEHHbBIN aHAIIN3;



-JleNIaTh BBIBOJI HA OCHOBE KPUTHUYECKOT'0 aHaIN3a Pa3HbIX TOUEK 3PEHUS,
MOATBEPKAAaTh BHIBOJ] COOCTBEHHOM apryMeHTaIlMel Uil CaMOCTOSATENIbHO
MOJTYYEHHBIMU JTAHHBIMH.

2.YMeHue co3/1aBaTh, IPUMEHSTH U TPeoOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETH
Y CXEMBI JIJIA pellieHUs] yueOHbIX U MO3HABaTENIbHBIX 3a/1au. O0y4daronuics
CMOJXET:

-0003HaYaTh CUMBOJIOM U 3HAKOM MPEIMET W/WUJIHU SBJICHUE;

OTPENIEIIATh JIOTHUYECKUE CBSI3U MEXKY NMPEIMETaMU W/UIU SBJICHUSMU,
0003HayYaTh JaHHBIC JJOTHYECKUE CBSA3H C IMIOMOIIBIO 3HAKOB B CXEME;

-C03/1aBaTh a0CTPAKTHBIN WIIK pealibHbIA 00pa3 MpeaMeTa U/uid SBICHUS;
-CTPOUTH MOJIEIh/CXEMY Ha OCHOBE YCJIIOBUH 3a/1a4M W/WIH CrIoco0a ee pelieHus;
-cO3/1aBaTh BepOaibHbIE, BEIIECTBEHHbIE U MH(DOPMAIIMOHHBIC MOJICTU C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA ISl OTpEeIeNICHUsI Crioco0a
pelieHus 3a7ja4u B COOTBETCTBUH C CUTYyaIlUeH;

-peoOPa30BbIBATH MOJICIIU C IIEJIbIO BBISIBIICHUS OOIIMX 3aKOHOB, OTIPEICIISIOITUX
JTAHHYIO MPEIMETHYIO 00J1aCTh;

-TIEPEBOJIUTH CJIIOKHYIO 110 COCTaBY (MHOTOACTIEKTHYIO) HHGOPMAITUIO U3
rpaduyecKkoro win GopMaIM30BaHHOTO (CHMBOJIBLHOTO) MIPEACTaBICHUS B
TEKCTOBOE, U HA00OPOT;

-CTPOUTH CXEMY, AITOPUTM JEHCTBUS, UCIIPABIISATh UJIU BOCCTAHABINBATH
HEW3BECTHBIN paHee aJroOpUTM Ha OCHOBE MMEIOIIETOCS 3HaHUs 00 00BEKTE, K
KOTOPOMY IIPUMEHSETCSI aJITOPUTM;

-CTPOUTH JOKA3aTEJIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;
-aHAIM3UPOBATH/peIIeKCUPOBATH OIBIT Pa3padOTKU U peaTu3aii yueOHOTo
IIPOEKTA, UCCIAEAOBAHUS (TEOPETUIECKOT0, IMITUPUIECKOTO) Ha OCHOBE
IIPEIOKEHHON TTPOOJIEMHON CUTYAIIMH, TTOCTABICHHOM 11U W/UJTH 3aTaHHBIX
KpUTEPHUEB OLICHKH MPOAYKTa/pe3ybTara.

3.CwmpicioBoe ureHne. OOyJYaromuiics CMOXKET:

-HaXOJUTh B TEKCTE TpeOyeMyro nH(popMaIuio (B COOTBETCTBUH C IIETISIMH CBOCH
NEATEIBHOCTH );

-OpPUEHTUPOBATHCS B COACPKAHUU TEKCTA, TOHUMATH IIEJIOCTHBIA CMBICI TEKCTAa,
CTPYKTYPHUPOBATH TEKCT;

-yCTaHABJIMBATh B3aMMOCBSI3b OITMCAHHBIX B TEKCTE COOBITUH, SBICHUH,
MIPOLIECCOB;

PE3IOMUPOBATH TJIABHYIO UCIO TEKCTA;

-peoOPa30BBIBATH TEKCT, KIEPEBOIS» €r0 B APYTYI0 MOAAITBHOCTD,
HHTEPNPETUPOBATH TEKCT (XY0KECTBEHHBIN U HEXY0KECTBEHHBIN — yUEeOHBIM,
HAYYHO-TIOMYJISIPHBIN, HHQOPMAaMOHHBIH, TeKCT non-fiction);

-KPUTHYCCKH OIICHUBATDH COAEPKaHUE U (POpMy TEKCTa.

dopMHUPOBAHUE U PA3BUTHUE IKOJIOTHUUECKOTO MBIIICHUS, YMEHHE MIPUMEHSIThH €ro
B MO3HABATEJIBHON, KOMMYHUKATUBHOM, CONMAIIBHOM MTPAKTUKE U
npodeccroHanbHOM opreHTaU. O0yJatONTUNACSI CMOXKET:

-OIpEeIeNISITh CBOE OTHOIIICHUE K IPUPOIHOM Cpeie;

-aHAJIM3UPOBATH BIUSHHUE SKOJIOTHUECKUX (PAKTOPOB Ha Cpery OOMTAHUS KUBBIX
OpPTaHU3MOB,;



-[IPOBOJIUTH MPUYMHHBINA U BEPOSITHOCTHBIN aHAIN3 SKOJIOTMYECKUX CUTYalluH;
-[IPOTHO3UPOBATh U3MEHEHMSI CUTYallUU [IPU CMEHE JEHCTBUS OJHOTO (pakTopa Ha
nencTBre apyroro ¢akTopa;

-pacpoCTpaHATh IKOJIOTMUECKUE 3HAHMS U YHaCTBOBATh B IPAKTUUECKUX JI€TIaX
T10 3aILUTE OKPYKAIOIIEU CPEBIL;

-BbIpaXaTh CBOE OTHOILIEHUE K MPUPOJIE YEPE3 PUCYHKH, COUMHEHMSI, MOJIEIIH,
MPOEKTHBIE PAOOTHI.

5. Pa3BuTHe MOTUBAaLMU K OBJIAICHUIO KYJIBTYPON aKTUBHOI'O UCIIOJIb30BAHUS
cJIOBapey U APYrux NOMCKOBBIX cucTeM. OO0yUaromuics CMOKET:

-OnpeeNsiTh He0OXOAUMbIE KITFOUEBbIE MOMCKOBBIE CIIOBA U 3aMPOCHI;
-OCYILECTBIISATh B3aUMOICHCTBUE C 3JIEKTPOHHBIMH MMOMCKOBBIMU CHUCTEMAaMH,
CJIOBapsIMU;

-(opMupOBaTH MHOKECTBEHHYIO BBIOOPKY U3 MOUCKOBBIX UCTOYHUKOB JIJIS
00BEKTUBU3ALIMU PE3YJIHLTATOB IMOUCKA;

-COOTHOCHUTBD TMOJIYYEHHBIEC PE3YIbTaThl TOMCKA CO CBOEH JIEATEIbHOCTHIO.
KommyHukaTuBubie YV /|

YMeHune opraHu30BbIBaTh y4€OHOE COTPYITHUUYECTBO U COBMECTHYIO JIESITEIbHOCTh
C YYUTEJIEM U CBEPCTHUKAMU; pa00OTaTh MHAUBUAYAIBHO U B TPYIINE: HAXOAUTD
oO1iee pelleHre U pa3pemnarb KOHQIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMH U
yueTa HHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE.
OOyyaromuics CMOXKeT:

-OIPEAENATh BO3MOKHBIE POJIM B COBMECTHOU JIESITEIBHOCTH;

-ArpaTh ONPEACICHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

-IPUHUMATD MTO3UIIUI0 COOECETHUKA, TOHUMAs MTO3ULIMIO JIPYToro, pa3inyaTh B €ro
peur: MHEHHE (TOUKY 3pEHHs ), I0KA3aTeIbCTBO (apryMeHThl), (aKThl; TUIIOTE3bI,
aKCHOMBI, TEOPHHU;

OTIPEJIENISITh CBOU JEHCTBUS U IEHCTBUA MapTHEPA, KOTOPHIE CIIOCOOCTBOBAJIH HIIU
IPENSATCTBOBAIN NPOJYKTUBHON KOMMYHHKAIINH;

-CTPOUTDH NMO3UTUBHBIE OTHOIIICHUS B MPOIECCe yueOHOM U MO3HABATEIbHON
NEeATEIbHOCTH;

KOPPEKTHO U apryMEHTUPOBAHHO OTCTAUBATh CBOO TOUKY 3PEHMS, B TUCKYCCHU
YMETb BBIBUTAaTh KOHTPAPTyMEHTBHI, epedpa3upoBaTh CBOIO MbICIb (BIaJCHHUE
MEXaHU3MOM DKBUBAJICHTHBIX 3aMEH);

-KpUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
npejyaraTh albTePHATUBHOE pEIIeHNE B KOH(MIMKTHOW CUTYalUU;

-BBIJIEJISITH OOLIYIO TOUKY 3pEHUS B JUCKYCCHUU;

-IOTOBApUBATHCS O MPABUIIAX M BOIIPOCAX JIJIST OOCY>KIACHHS B COOTBETCTBUU C
IMOCTABJIEHHOW Mepe TPYIION 3a/1a4ei;

-OpraHU30BbIBaTh YUeOHOE B3aUMO/ICUCTBUE B rpyIne (ONpeaesTh 00IIHe 1eH,
pacnpenensTh pOjiu, 10r0BApUBATHCS IPYT C APYTOM U T. 11.);

-YCTpaHATh B paMKaX JUajora pa3pbiBbl B KOMMYHUKAIUU, 00YCIOBICHHbIE
HEMOHUMAaHUEM/HEPUSITUEM CO CTOPOHBI cOOECeTHMKA 3a/1auu, (POPMBbI WIH
coJlep KaHus Auaiora.



YMeHne 0CO3HaHHO MCIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C 3a]1a4eii
KOMMYHUKAIIUH JJIS1 BRIPA)KEHHSI CBOMX UYBCTB, MBICJIEN U MOTPEOHOCTEH M1JIst
IJIAHUPOBAHUS U PETYJIAIMUA CBOEH JESITENbHOCTH; BJIaJCHUE YCTHOM U
MUCbMEHHOMN Peubl0, MOHOJIOTHYECKOU KOHTEKCTHOUM peubto. O0yuaronuiics
CMOXKET:

-OIpeeATh 3a/1a4y KOMMYHHUKAIIMU U B COOTBETCTBUU C HEW OTOMPATH pEeUeBbIC
CpEeICTBa;

-0TOMpaTh U UCIOJIB30BaTh PEUEBBIE CPEACTBA B MPOIECCE KOMMYHUKAITUU C
JIPYTUMU JIOIbMU (IHAJIOT B TIape, B MaJIOW TpymIe U T. 1.);

-TIPEJICTABJISITh B YCTHOM WJIM MUCbMEHHOM (hopMe pa3BepHYTHIN IIJIaH
COOCTBEHHOU JIeSITCIILHOCTH;

-cO0JII0/1aTh HOPMBI TyOJIMYHON pedH, perJIaMeHT B MOHOJIOTE U IUCKYCCUH B
COOTBETCTBUM C KOMMYHUKATUBHOM 3aJ1a4ei;

-BBICKA3bIBaTh 1 0OOCHOBBIBATH MHEHHE (CYXK/ICHHUE) U 3allpalliuBaTh MHEHUE
napTHepa B paMKax JAuajora;

-IIPUHUMATH PEIICHUE B XOJI€ IMAJIOTa U COTJIACOBBIBATh €r0 C COOECETHUKOM;
-C03/1aBaTh MUCbMEHHBIE «KJIUIIMUPOBAHHBIC» U OPUTUHATBHBIC TEKCTHI C
UCITOJIb30BAaHUEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;

-ICTIOJIb30BaTh BepOaibHbIE CPECTBA (CPECTBA JIOTHUECKOMN CBS3M) IJIsI
BBIJICJICHUS] CMBICJIOBBIX 0JIOKOB CBOETO BBICTYIUICHHUS;

-ACTI0JTB30BaTh HEBepOaAIbHBIE CPEICTBA W HATJISIIHBIE MAaTEPHAIIbI,
MOJICOTOBJIEHHBIE/OTOOPAHHBIE TTO/I PYKOBOJACTBOM YUHUTEIIS;

-JIeJIaTh OLEHOYHBIN BBIBOJ O JTOCTUKEHUU LIEJIM KOMMYHUKAIUU
HEIOCPEACTBEHHO MOCJIE 3aBEPIIECHHS] KOMMYHUKATUBHOTO KOHTAKTa U
00OCHOBBIBATH €TO.

dopMUpOBaHUE U PA3BUTUE KOMIIETEHTHOCTH B 00JIACTH MCIIOIb30BAHUS
nH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHoorui (nanee — KT).
OOyJaronuincs CMOXKeT:

-IIeTICHAITPaBICHHO UCKAaTh M MCIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPCHI,
HEO0OXOIUMBIE JJIS pelIeHUs] yYeOHBIX U MPAKTHYECKUX 337249 C MTOMOIIBIO CPEJICTB
UKT;

-BBIOMPATH, CTPOUTH U UCTIOTH30BATh aJIEKBATHYIO HHPOPMAIIMOHHYIO MOJACIb JJIs
nepeIaun CBOMX MBICIICH CpeICTBAMU €CTECTBEHHBIX U (DOPMANIBHBIX SI3HIKOB B
COOTBETCTBUH C YCIIOBUSIMU KOMMYHUKAIINY;

-BBIJIENATh HH(OPMALIMOHHBIN aCIEKT 3a/1aud, ONEePUPOBATh JaHHBIMHU,
HCMOJIB30BATh MOJIEJIb PELICHUS 3a/1a4H;

-MCTOJIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKJIIOUast BEIOOP aJI€KBATHBIX 3a/1a4e
MHCTPYMEHTAJIbHBIX TPOrPaMMHO-ANMNAPATHBIX CPEACTB U CEPBUCOB) JIJIsI PELICHUS
MH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX YU4EOHBIX 3371a4, B TOM YHCIIC:
BBIYHUCJICHUE, HAlMMCAaHUE NTMCEM, COUMHEHUM, JI0KIIaJI0B, pedepaToB, CO3/1aHHE
MpEe3EHTalu U Jp.;

-MCTOJIb30BaTh UHPOPMAIIUIO C YUYETOM ITUUYECKHUX U MPABOBBIX HOPM;



-co371aBaTh HH(POPMAIIMOHHBIE PECYPCHI Pa3HOTO THIA U IS Pa3HBIX ayIUTOPHH,
coOto1aTh NTHPOPMALIMOHHYIO TUTHEHY U IIPaBUIa HHPOPMALMOHHOM
0€e301acHOCTH.

IIpeameTHBIE pe3yIbTATHI:

e (opmupoBaHHe NMepBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TIPEICTABICHUN O
BEIIECTBAX, UX MPEBPALIECHUAX U TPAKTUICCKOM IIPUMCHCHHH;, OBJIAJICHUE
MOHSITHIHBIM aIlIIapaTOM ¥ CHMBOJUYECKHUM SI3bIKOM XUMHH;

® 0CO3HaHUE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XUMHUYECKON HAYKU KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, XUMUYECKHUX MTPEBPAIICHHIH
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUH
YKUBOUM M HE)KUBOW MTPUPOJIBI; YIIIYOJICHUE MTPEACTABICHUNA O MaTEPUATEHOM
SAMHCTBE MHPA;

® OBIIJICHHE OCHOBAMH XHMHYECKON TPAaMOTHOCTH: CITIOCOOHOCTHIO
aHAJIM3UPOBATh U OOBEKTUBHO OIICHUBATH )KM3HCHHBIC CUTYAIIHH,
CBsI3aHHBIC C XMMHECH, HABBIKAMU O€30IIaCHOTO OOpaICHHSI C BEIIECTBAMM,
UCIIOJIb3YEMBIMHU B ITOBCEHEBHOM KU3HU; YMECHUEM aHATM3UPOBATh U
TUTAHUPOBATH IKOJIOTUYECKH OE30MMacHOE MMOBEACHHE B IEISIX COXPAaHCHUS
3JIOPOBBST M OKPYIKAOIIEH CPEeIbI;

e (opMHpOBaHNE YMEHHUN YCTAHABIUBATh CBS3H MEKIY PEATbHO
HaOJI0JaeMBIMUA XUMUYECKUMU SIBJICHUSIMH H ITPOIIECCaMH,
POUCXOASIINMHU B MUKPOMHUPE, OOBSICHATH TPHYUHBI MHOTOOOPA3HsI
BEIIECTB, 3aBHCUMOCTh X CBOMCTB OT COCTaBa M CTPOCHUS, a TAKKE
3aBHCHMOCTH IPUMEHEHHSI BEIIECTB OT UX CBOWCTB;

® TPHOOpETCHHE OMBITA UCTIOIH30BAHMS PA3TUIHBIX METOIOB U3YUCHUS
BEIIECTB: HAOIOICHUS 3a UX NMPEBPALICHUSAMH TIPU IPOBEICHUH HECITOXKHBIX
XHUMHUYECKUX OMBITOB C MCIIOIH30BAHUEM JJa00OPATOPHOTO 000PYIOBaHUS U
puoOpOB;

e (opMHpOBaHNE NPECTABICHUN O 3HAUCHUU XUMUICCKOW HAYKH B PEIICHUH
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJIEM, B TOM YUCIE B MPEIOTBPAILICHUN
TEXHOTE€HHBIX M DKOJIOTHUECKHUX KaTacTpod;

e s OOYYaIOIIUXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbSI: BIIaJICHUE
OCHOBHBIMU JOCTYITHBIMH METOJJaMU HAYYHOT'O IMO3HAHUS, UCTIOIh3YEMBIMHU
B XUMUHU.

OcHOBHBIC IOHATHSA XUMUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX
NpeACTABJICHUN)

BrinyckHUK HayuuTCA:

* ONIMCHIBATh CBOMCTBA TBEPABIX, JKUJIKUX, FA3000pa3HbIX BEIECTB, BbIICISSA
MX CYIIECTBEHHbIC IPU3HAKY;



* XapaKTepU30BaTh BEIlECTBA IO COCTaBy, CTPOCHUI0O U CBOMCTBaw,
yCTaHaBIIUBATh MPUYUHHO-CJICICTBEHHbBIC CBSI3U MEXY JIAHHBIMU
XapaKTEPUCTUKAMU BEILIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHSATUM: «aTOM», «MOJIEKYJIay,
«XUMHUYECKUM  DIIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE  BEIIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTAB MPOCTEUIINX BEHIECTB C MOMOIIBI0 XUMHYECKHUX
dbopMys U CYIITHOCTh XMMUYECKUX PEAKIIUI C TTOMOIIBI0 XUMUUYECKUX YPABHECHUH;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIDHYIO MacChl BEIIECTB, a
TaK)K€ MAaCCOBYIO JIOJIF0 XMMHYECKOTO AJIEMEHTAa B COCIWHEHMSX JIJIsi OIEHKU HX
MPaKTUYECKON 3HAYNMOCTH;

* CPAaBHMBATh 10 COCTaBY OKCHUJIbI, OCHOBaHUS, KUCJIOTHI, COJIH;

* KJIacCU(UIIMPOBATh OKCHJABl M OCHOBAaHMUSI IO CBOWCTBAM, KHUCIOTHI U
COJIM — TIO COCTaRY;

* ONIMCHIBATh COCTaB, CBOWCTBAa W 3HA4YeHUE (B MPUPOAEC M MPAKTHICCKOMN
NESATeIbHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB — KHUCIIOPOJIa U BOJIOPOJIA;

* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XHUMHUYECKUX DJIEMEHTOB U
BOKHEUIIINX COCIUHEHUN ECTECTBEHHBIX CEMEHCTB IIEJIOYHBIX METAJIOB H
rajioreHoB;

* [10JIb30BAThCS JTA0OPATOPHBIM 000PYIOBAHUEM U XUMUUYECKOU MOCYI0M;

* IPOBOJUTh HECIOXKHBIE XHUMHYECKHE OIbITHI W  HAOMIOJeHus 3a
U3MEHEHHUSIMU CBOMCTB BEIIECTB B IMPOIECCE UX MPEeBpalIeHUM; COOII0AAThH
NpaBWJia TEXHUKHA 0€30MaCHOCTH MPHU MPOBEACHUHN HAOIIOIEHUN U OTIBITOB;

* pa3auyaTh  AKCIEPUMEHTAJbHO  KHUCJIOTHI M  IIEJOYH,  TOJB3YAICh
WHANKATOPAMU; OCO3HABATh HEOOXOJIMMOCTh COOIIOEHUS Mep 0€30MaCHOCTH MPHU
oOpaIieHuu ¢ KUCIOTaMH U IIeTI0YaMH.

Buinycknuk nonyuum 803M0MCHOCMb HAYUUMBCA!

* 2PAMOMHO 0OPAWAMBCS C BEUYECMBAMU 8 NOBCEOHEGHOU HCUZHU,

* 0CO3HaBamMb  HEOOXOOUMOCMb  COONOEHUsT  NPABUL  KOJI02UYEeCKU
be30nacno2o nosedenus 8 okpydicarouell NpupooHoll cpeoe;

* NOHUMAMb  CMBICT U HeobX00UMOCmb  COOMOOeHUsT  NPeONnUCAHU,
npeonazaemvix 8 UHCMPYKYUIX N0 UCHONb308AHUIO 1eKAPCME, CPedCcms Oblmosoll
Xumuu u op.;

* UCNONL308AMb  NPUOOpPemeHHble  Kllouesble  KOMNEMEeHMHOCMU — npu
BLINOJIHEHUU UCCIe008AMENLCKUX NPOEKMO8 N0 U3VYEHUID CB0UCMS, CNnocob0s
NOJYYeHUsl U pACHO3HABAHUSL GeUeCma,

* paseuBamsb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3YS Cpeocmea
YCMHOU U NUCLMEHHOU KOMMYHUKAyuu npu pabome ¢ mekcmamu Y4eOHuxa u
OONOJHUMENbHOU — IUMEepamypou,  CHPABOUYHbLIMU — MAOIUYAMU,  NPOAGIAMD
20MOBHOCHb K YBANCEHUI) UHOU MOUKU 3PEHUs NPU 0OCYHCOEHUU pe3Vbmamos
8bINOJIHEHHOU PAOOMbl;

* 00BEKMUBHO OYEeHUBAMd UHPOpPMAYUIO O Gewecmeax U XUMUYECKUX
npoyeccax, Kpumuyecku OMHOCUMbCSA K  NCEBOOHAVYHOU  UHGopmayuu,
Heo00pOCo8eCmMHOU peKaame, Kacaroujelucs UCnoIb308aHUs PA3TUYHBIX 8EUieCE.



ITepuonnueckuit 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CTpoeHH€e BelIECTBA

BrinyckHuK HayuuTCA:

* KJJacCCU(UIMPOBATh XMMUYECKHE DJIEMEHTHl HA METaUlbl, HEMETaJUIbl,
AJIEMEHTHI, OKCUJIBI U TUJIPOKCUJIBI KOTOPBIX aM(pOTEPHBI, 1 UHEPTHBIC JIEMEHTHI
(ra3el) 17151 OCO3HAHMS BaXKHOCTU YIOPSIZIOUEHHOCTU HAYYHBIX 3HAHUM;

* pacKpbIBaTh CMbICH Ilepuoandeckoro 3akona /[.11. Menueneena;

* OMUCHIBATh M XapaKTepU30BaThb TaOMMUYHYIO (OpMY MEPUOIUYECKON
CHUCTEMbI XUMHUUYECKUX PJIEMEHTOB;

* XapaKTEepU30BaTh COCTAaB AaTOMHBIX SAEP M PACHPEACIICHHE YHCIIA
AJIEKTPOHOB MO D3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHX D3JEMEHTOB MaJbIX
NIEPUOJI0B MEPUOIMUECKON CUCTEMBI, a TAK)KE KIS U KaJIbIU;

* pa3nuyaTh BUAbl XMMUYECKOM CBSI3U: MOHHYIO, KOBAJCHTHYIO MOJSPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJIMYECKYO;

* U300pakaTh AJIEKTPOHHO-MOHHBIE (QOPMYJIbI BEHIECTB, 0Opa30BaHHBIX
XUMUYECKUMU CBSI3SIMU Pa3HOTO BUJIA;

* BBISIBIIATh 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTATIIIMYECKUX
PEIIETOK: NOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX, METATTNYECKUX;

* XapaKTEepU30BaTh XMMHUYECKUE DJIEMEHTbl M HX COCJUHEHHUS Ha OCHOBE
MOJIOXKEHUSI 3JIeMeHTOB B [lepuoanyeckoii cucteMe U 0COOEHHOCTEH CTPOEHUS UX
aTOMOB;

* OIIUCHIBATH OCHOBHBIE JTaIlbl OTKPBITHUSA J.1. MenneneeBbm
[IEPUOANYECKOTO 3aKOHA U IEPUOJUYECKOM CHUCTEMBI XMMHUUYECKHUX JIJIEMEHTOB,
KU3Hb 1 MHOTOOOPAa3HYI0 HAYYHYIO JESTEIBbHOCTh YYEHOI0;

* XapaKTEepU30BaTh Hay4yHOE 51 MHPOBO33PEHYECKOE 3HAYECHHUE
[IEPUOJNYECKOTO 3aKOHA WM IEPUOAUYECKOM CHUCTEMBI XHMHUYECKUX 3JIEMEHTOB
JI.1. Menneneena;

* OCO3HAaBaTh HAy4YHbIE OTKPBITUS KaK Pe3yJbTaT JJIUTEIbHBIX HAOIIOIECHUH,
ONBITOB, HAYYHOW MOJIEMUKH, PEOJOJICHUS] TPYTHOCTEN U COMHEHUU.

Buinycknux nonyuum 603moi#cHoCms HAYUUMbCA:

* 0CO3HABAMb  3HAYEHUE MeopPemudyecKux 3HAHUti Ol  NPAKMUYecKou
oesimenbHOCmU 4elloeeKd;

* ONUCHIBAMDb  U3YUEHHble O00beKmMbl KAK CUCmeMbl, NPUMEHSSs J02UKY
CUCMEMHO20 aHAIU3a,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHAX NepUuoOudecKou  Ccucmemsl
XUMUYECKUX DNIeMEHMO8 Osl OOBACHEHUs U NPeosUOeHUsl CBOUCE KOHKDPEMHbIX
sewecms;

* pazeueamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM VlyOleHUs]
3HAHUU 00 UCMOpUU CMAHOGNEHUS XUMUYECKOU HAYKU, ee OCHOBHbIX NOHAMULL
nepuooudecKo20 3aKOHA KAk 00HO020 U3 8ANCHEUUUUX 3AKOHO8 NPUpoobl, d MaKH#ce
0 COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

MHoroo6pa3ue XUMHYECKHUX PEaKIIUi

BrinyckHuK HayuuTCA:

* 00BSCHATD CYTh XMMUYECKUX MPOLIECCOB U UX MPUHIUIHAIBHOE OTINYUE OT
(bU3UYECKUX;



* Ha3bIBaTh NMPU3HAKH U YCIOBUS MPOTEKAHUS XUMUUECKUX PEaKIIHA;

* YCTAHABIIUBATh MPUHAJICKHOCTh XUMHUYECKON PEaKIUHU K ONPEeCICHHOMY
TUIY TI0O OJHOMY W3 KJIACCU(PUKAIIMOHHBIX MPU3HAKOB: 1) MO YUCIYy M COCTaBY
HCXOJIHBIX BEIECTB U MPOAYKTOB PEAKIUM (pEaKIUU COETUHEHHUs], PA3I0KECHHUS,
3amelnieHrus U oOMeHa); 2) MO BBIJACICHUIO WM MOTJIOIMICHUIO TEIUIOTHI (peakiuu
AK30TEPMHUYECKHE U DHIOTEPMUUYECKHE); 3) MO U3MEHEHHIO CTEIEeHEW OKHUCICHUs
XUMUYECKUX DJJIEMEHTOB (pEaKIMu OKHUCIUTEIHbHO-BOCCTAHOBUTENbHBIC); 4) MO
oOpaTtuMocTH npoiecca (peakiuu oOpaTuMbie U HEOOPATUMBIC);

* Ha3bIBaTh (DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMUUYECKUX PEAKIINA;

* Ha3bIBaTh (DAKTOPHI, BIUSAIONIME HA CMEIICHUE XUMUYECKOTO PAaBHOBECHS,

* COCTaBJISATh: YPaBHEHMSI  DJEKTPOJIUTHUYECKOM  JTUCCOIMUAIMM  KHUCJIOT,
IeJI0ueH, Coyeil; MOMHbIE U COKpAIlEeHHbIE MOHHBIC YpaBHEHUS peakiuii oOMeHa;
ypaBHEHUS OKUCITUTEILHO-BOCCTAHOBUTEIIHHBIX PEAKITUH;

* IPOTHO3UPOBATH MPOAYKTHI XUMHUYECKUX PEAKIUi 1o (HopMysiaMm/Ha3BaHUSIM
UCXOJIHBIX BEIIECTB; OINpPEJEsATh UCXOJHBIC BEIIeCTBa MO (HopMyliamMm/Ha3BaHUAM
IIPOJIYKTOB PEAKIINH;

* COCTaBJIATh YPaBHEHUsI PEaKIMi, COOTBETCTBYIOIIUX IMOCIEI0BATEIbHOCTH
(menouke) mpeBpalieHui HEOPTaHMYECKUX BEIIECTB Pa3IUIHBIX KJIACCOB;

* BBIBJSITh B TIPOIIECCE DKCIIEPUMEHTA MPU3HAKH, CBUACTEILCTBYIOIIHE O
MPOTEKAaHUU XUMHUYECKOHN pPEeaKInu;

* IPUTOTOBJIATH PACTBOPHI C OINpPEJIEICHHON MacCOBOM J10JIeH PacTBOPEHHOTO
BEIIECTBA;

* OIIPEACISITh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT W IIEJIOUYCH IO
U3MEHEHUIO OKPACKH MHIUKATOPOB;

* IPOBOJINTH KAa4€CTBEHHBIC PEAKIMH, MMOATBEPKIAIOIINE HATUYNE B BOJIHBIX
pacTBopax BEIIECTB OTACIbHBIX KATHOHOB U aHHOHOB.

Buinyckuux nonyuum 603moxucHOCMb HAYUUMBCAL:

* COCMAasIAms MOAEKYIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUS NO COKPAUCHHbIM
UOHHBIM YPABHEHUSM,

* NPUBOOUMb  NPUMEPbL  Peakyull, NOOMBEPAHCOAIWUX — CYUWeCMBO8aHUE
83AUMOCBAZU MENHCOY OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUeCm8;

* NPOCHO3UPOBAMb  Pe3YIbMaAmbl 8030€lUCMEUs. PA3TIUYHBIX (DHAKMOPOo8 Ha
UsMeHeHUe CKOPOCU XUMUYEeCKOU peaKyuu,

* NPOCHO3UPOBAMb  Pe3YabMmamvl 8030€UCMEUsL PA3IUYHBIX (DAKMOPO8 HA
cMeuyeHue XUMUYECKO20 PABHOBECUSL.

MmuorooOpasue BemecTB

BbIlyCKHUK Hay4uTCS:

* OIIPEeACNSITh MPUHAIIC)KHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3
M3YYCHHBIX KIJIACCOB/TPYII: METAIIbI W HEMETaUlbl, OKCHIbI, OCHOBAHUS,
KHUCJIOTBI, COJIU;

* COCTaBIATH (POPMYJIbI BEUIECTB MO UX HA3BAHUSIM;

* OIIPEACIISITh BAJICHTHOCTD U CTETIEHb OKUCIICHHS JJIEMEHTOB B BEILIECTBAX;

* COCTaBIATh (OPMYJIbI HEOPTaHMYECKUX COCAMHEHUW MO BAJICHTHOCTSIM H
CTEIMEHSM OKHCJICHUS 3JIEMEHTOB, a TAKXKE 3apsijlaM MOHOB, YKa3aHHBIM B TaOJIHIIe
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUU U COJIEH;



* O0OBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3MUYECKUX U XUMHYECKUX
CBOMCTB MPOCTHIX BEIIECTB (METAJIOB M HEMETAVIOB) U MX BBICHIUX OKCHUJIOB,
00pa30BaHHBIX JIEMEHTAMU BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTepHbIC JJIsl TPYII OKCUIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

* Ha3pIBaTh OOIME€ XMMHUYECKHUE CBOMCTBA, XapaKTEpPHBIE IJIs KaXJIOro U3
KJIACCOB HEOPTraHMYECKUX BELIECTB: KUCIOT; OCHOBAaHMI1; COJIEH;

* IPUBOJAUTH MPUMEPHI PEAKLHM, MOATBEPKIAIOIIMX XUMUYECKHE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONIPENICNIATh  BELIECTBO-OKUCIMUTEIb W  BEIIECTBO-BOCCTAHOBUTEIb B
OKHUCJIUTETbHO-BOCCTAHOBUTEbHBIX PEAKIIUSIX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN OanaHc (I M3y4eHHBIX
peakIuit) Mo MpeyIOKEHHBIM CXeMaM pPeaKIuii;

* IPOBOJIUThL  JIAOOpATOPHBIC  OMBITHI, MOATBEPKAAIONIUE XUMUUYECKUE
CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

* IPOBOJIUTH  JIAOOPATOPHBIE OMBITHI MO TOJYYEHHID U  COOMPaHUIO
razo00pa3HbIX BEIIECTB: BOJOPOJAA, KHUCJIOPOAA, YIJICKUCIOTO Ta3a, amMMHUaKa;
COCTaBJISITh YPABHEHHUSI COOTBETCTBYIOIINX PEAKIIUHA.

Buinycknux nonyuum 603moarcHocms HAyUUmMuvC:

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUjecCms HA OCHO8e UX COCMAsa U
CMpOoeHUs;

* IPOCHO3UPOBAMb CNOCOOHOCMb BeUleCmB8ad NPOsGISAMb OKUCIUMEIbHbIEe UTU
B80CCMAHOBUMETILHbIE CBOUCMBA C YUEeMOM CmeneHel OKUCIeHUs 2JIeMeHmOos,
BX00SAUUX 8 €20 COCMAB;

* BLIAGNAMb  CYWECMBOBAHUEe  2eHemUYecKoU  B3AUMOCBA3U  MeHCOy
seujecmeamil 8 psoy: npocmoe 8euecmeo — OKCUO — 2UOPOKCUO — COJIb,

* Xxapakmepuzosams 0cobble CBOUCMBA KOHYEHMPUPOBAHHLIX CEPHOU U
A30MHOU KUCIIOM,;

* NPUBOOUMb  NpUMeEPbl  YPABHEHUU  peakyuil, Jexicauyux 6 OCHO8e
NPOMBIUAEHHBIX CHOCOD08 NONYYEeHUs AMMUAKA, CEePHOU KUCIOMbL, YyeYHA U
cmanu,

* onucvleamsv usuyeckue U XumMuyeckKue Npoyeccol, ABIOUWUECS UYACbIO
KpPy2080poma eujecms 8 npupooe;

* OP2aHU308bIBAMDb, NPOBOOUMb VUYEHUUECKUE NPOEKmbl NO UCCIe008AHUI0
CBOLICMB 8euecms, UMEWUX 8ANXCHOE NPAKMU1ecKoe 3HaueHue.

Conep:xanune npeaMera

ITepBoHayabHbIE XUMHYECKUE OHATHUSA

[Ipenmet xumun. Tena u sewpecmsa. OcHo8HbIE MEMOObL NO3HAHUA. HAONI0OEHUe,
usmepenue, skcnepumerm. OU3NYECKUE U XUMAYECKUE SIBJICHUA. YHUCThIE
BellecTBa U cMecu. CriocoObl pa3nenenust cmeceid. Atom. Mosekyia.
XUMHYECKUN 3JIEMEHT. 3HAKH XUMHUYECKUX 3JIEMEHTOB. [IpocThie U CloXHbIE



BellleCTBa. Ball€eHTHOCTB. 3aKoH nocmoancmea cocmasa eeujecmea. XuMAYECKUE
dbopmynsl. Uaaekcsl. OTHOCUTENbHAS aTOMHAs U MOJIEKYJIsipHas Macchl. MaccoBas
J0JIs1 XUMHYECKOTO JIEMEHTA B COEIMHEHUN. 3aKOH COXPAaHEHUS MACCHI BEILIECTB.
Xumuyeckue ypaBHeHus. KoagduimenTrl. Y ciioBus U mpu3HaKu MPOTEKaHUS
XUMHYECKHUX peakuuil. Mosip — eqMHUIa KOJIMYECTBA BeuecTsa. MosipHas Macca.
Kucaopoa. Boxopon

Kucnopoa — xumuueckuit aeMeHT U rpoctoe BeriectBo. O3on. Cocmag 6030yxa.
du3nuecKkrue U XMMHUYECKHE CBOKWCTBA Kuciopoaa. [lonydyenue u npumeHenne
kucinopopa. Tennosoii aghghexm xumuyeckux peaxyuiul. Ilonamue 06 2x30- u
9HOOmMepMuyecKux peakyusax. Bonopoa — XMuMUYECKUNA 3€MEHT U MPOCTOE
BelecTBO. Pr3nueckre 1 XUMUYECKHUE CBOICTBA Bogopoa. [lonyuenne Bogopona
B 1aboparopui. [lonyuenue 6o0opooa 6 npomsiunennocmu. Ilpumenenue
6000pooa. 3akoH ABoraapo. MosipHblit 00beM ra3oB. KauecTBeHHbIE peakiiny Ha
razo00pa3Hble BelecTBa (Kuciaopo, Boaopoa). O0beMHbIE OTHOIIEHHUS Ta30B MPH
XUMUYECKUX PEaKIUsX.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyeosopom 600b1 6 npupode. Quzuueckue u Xumuieckue
ceoticmaa 600bi. PacTBOpBL. Pacmeopumocms eewyecms 6 60de. KonueHTpanus
pacTtBOpoB. MaccoBast 10411 paCTBOPEHHOI'O BEIIECTBA B paCTBOPE.

OcHOBHBIE KJIACCHI HCOPTAHUYECKUX COeTUHEHUM

Oxkcuasl. Knaccudukanus. Homenknarypa. Quzuueckue ceoiicmsa 0Kcuoos.
XUMHUYECKHUE CBOMCTBA OKCUIOB. [lonyuenue u npumenenue okcudos. OCHOBAHUS.
Knaccuduxanusa. Homenknarypa. @usuueckue ceoticmea ocHosarnuii. Ilonyuenue
OCHOBaHull. XUMUYECKUE CBOMCTBA OCHOBaHUM. Peakiius HeTpanu3auu.
Kucnorel. Knaccudukarnus. Homenkmnartypa. @usuueckue ceoticmea Kuciom.
lonyuenue u npumenenue kuciom. XUMAYECKUE CBOMCTBA KUCJIOT. ITHIMKATOPHI.
N3meneHne okpacku HHAMKATOPOB B pa3nudHbIx cpenax. Conu. Knaccuduxarmus.
Homenknarypa. Quzuueckue ceoticmea conei. Ilonyuenue u npumenenue coel.
XUMHYECKHE CBOMCTBA COJIEH. | eHeTn4ecKas CBsI3b MEXKIY KjlaccaMu
HEOPTaHUYECKUX COeUHEHUN. [Ipobaema 6e30nacHo2o ucnonb308anus deuecms u
XUMUYECKUX peaKkyuli 8 n08ceonesHol xcusnu. Tokcuunvle, 2opouue u
83pbloonacHvle sewecmsa. bvimosas xumuueckas epamomuocme.

Crtpoenue atoma. Ilepuoguyecknii 3aK0H M EPUOAUYECKAs] CUCTEMA
xuMuuyecknx 3jeMeHToB .. MeHnaeneeBa

Crpoenue aroma: siipo, F3HepreTuueckuil yposenb. Cocmas siopa amoma.
npomonwl, Heumponsl. Mzomonwl. llepnoanueckuii 3akon .M. Menneneesa.
[Tepunonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneepa. ®uzndeckuii
CMBICJI aTOMHOT0 (TOPSAJIKOBOT0) HOMEPA XMMUYECKOT0 3JIEMEHTa, HOMEpPA TPYMIIbI
Y MIEPHUO/Ia NEPUOANYECKON cucTeMbl. CTPOCHUE IHEPTreTUUECKUX YPOBHEN aTOMOB
nepBbIX 20 XMUMHAYECKHUX 3JIEMEHTOB nepuoanueckoit cucremel .M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB aTOMOB XMMHUUYECKHX 3JIEMEHTOB U UX
COEMHEHUI HAa OCHOBE MOJI0KEHUS B nepuoandeckoit cucreme .M. Menneneena
u cTpoeHus aroMa. 3HaueHue [lepuoanueckoro 3akona /.M. Menzaeneena.



Ctpoenue BemecTB. XMMHYECKAs CBSI3b

DnekmpoompuyamenbHOCHb AMOMO8 XUMUYECKUx snemenmos. KoBaeHTHas
XUMUYECKas CBSI3b: HEMOJIAPHAs U NoJisipHast. [lonsimue 0 6000pOOHOT C853U U ee
GIUAHUU HA hu3uUecKue ceolcmea ewecms Ha npumepe oobl. VIoHHas CBsI3b.
Mertannuyeckas cBsi3b. Tunsvt KpUcmaniuiecKux peuemox (AmomHas,
MONEKYIAPHAS, UOHHAS, MeMAlIudecKkasn). 3a8ucumocms Qu3u4ecKux ceolcma
gewiecmes om muna KpUCMaiiuiecKou peulemsu.

XuMHYeCKHe peaKkuuu

Ilonsamue o ckopocmu xumuueckou peakyuu. Paxkmopwl, erusOWUE HA CKOPOCHb
xumuyeckou peaxyuu. [lonamue o kamanuzamope. Knaccuduxanus XuMHUIeCKUX
peaKIuil o pa3IMYHBIM MPU3HAKAM: YUCITY U COCTaBY MCXOJHBIX U MOJYYEHHBIX
BEIIECTB; U3MEHEHUIO CTENIEHEN OKHUCIICHUSI aTOMOB XUMUUYECKUX JIEMEHTOB;
MOTJIONICHUIO UM BBIJICTICHUIO DHEPTUH. DIEKTPOJUTHIECKAS TUCCOIHAITHSI.
DONeKTpOoaUTHI U HeAneKTpoauThl. Moubl. Katuonsl u annonsl. Peakiinu noHHOTO
oOMeHa. Y CcI0BUS MPOTEKAHUS PEaKIIUi HOHHOTO 0OMeHa. DIIeKTPOIUTHYECKAs
JUCCOIMAIINSI KUCIIOT, mmiesiodeit u coneir. Ctenenp okucieHus. OnpeneneHue
CTETMIEHU OKHCJICHUSI aTOMOB XUMUUYECKHUX DJIECMEHTOB B COCMHEHUSX.
Oxucnurens. BocctanoButenb. CylHOCTh OKUCITUTETLHO-BOCCTAHOBUTETBHBIX
pEaKIUH.

Hemeranast 1V — VI rpynn u ux coexuHeHust

[TonoxeHne HEMETAIIIOB B IEPUOUYECKON CUCTEME XUMHUECKHX dnemMeHToB J[. W.
MenpneneeBa. O01ire cBoiicTBa HeMETaIOB. ["aorensl: pu3nuecKue u
XuMH4eckue cBoiictBa. CoeMHEHMS TaIOT€HOB: XJIOPOBOIOPO/I,
XJIOPOBOAOPOAHAS KucioTa U ee conu. Cepa: pu3nueckue u XuMHIECKHe
cBoiicTBa. CoeIMHEHUS CEPBI: CEPOBOAOPO, CYIbPUABI, OKCUIBI cephl. CepHasl,
CEepHUCMAsL U CepOBOOOPOOHAs KUCIOMbL 1 X CONU. A30T: (hU3NYEeCKUe U
xuMu4deckue csorictBa. Ammuak. Coimu amMmMmoHus. Okcuabl azota. A3oTHas
kucnorta u ee conu. Pocdop: husndyeckue u xumuieckue coiictra. CoegnHEHUS
docdopa: okcun hocdopa (V), oprodochopHas kKuciiora U ee coau. YTIepoa:
bu3uYecKre U XUMHYECKHUE CBOUCTBA. Aiomponus yeaepooa. aimas, epagpum,
kapouH, ghynnepenwvt. CoequHenus yrieponaa: okcunabl yriaepoaa (1) u (IV),
YTOJIbHAsI KUCIIOTA U €€ conu. Kpemnuil u eco coeounenus.

MeTausibl M UX COeIMHEHUS

llonooicenue memannos 6 nepuooudeckol cucmeme xumuieckux snemenmos /. 1.
Menoeneesa. Memannwl 6 npupooe u oowue cnocobwt ux noayuenus. Oowue
Qusuueckue ceoticmea memannog. OOIE XUMUIECKUE CBOMCTBA METAIIIOB:
pEeaKIuu C HEMETAJJIaMU, KUCIIOTaMH, COJIAMU. DIeKMPOXUMUYECKUL D510
HanpsidceHuti memannos. lllenoyHpie METaIbl U UX COCTUHEHUSI.
[enouHO3eMeNbHBIE METAITBI U UX COSTUHEHUA. ATIOMUHNNA. AM(POTEPHOCTH
oKkcuja u ruapokcuaa amoMunus. XKenezo. CoennHeHus xene3a U UX CBOMCTBA!
OKCHU/JIbI, TUApOKCcH bl U conu xkenesa (11 u III).

IlepBoHauanbHBbIE CBeeHNSI 00 OPraHMYEeCKUX BelllecTBaxX

[lepBoHauaIbHbBIE CBEJICHUS O CTPOCHUU OPTaHUYECKUX BEIIECTB. Y TJIEBOJIOPO/IbI:
METaH, 3TaH, STWICH. FcmouHuKu yen1e6000p0008.: NPUpoOHbllL 2d3, He(hmb, Y2o.b.
Kucnopoaconepxainiue coequHEHUs: COUPTHI (METAHOJ, 3TAHOJI, TJIUIEPHH ),



KapOOHOBBIE KUCIIOTHI (YKCYyCHasi KUCJI0Ta, aMUHOYKCYCHAsi KUCJIOTa, CTEApUHOBAS
Y OJICMHOBAsI KUCJIOTHI). bHOIOrnuecKku BasKHbIE BEIIECTBA: KUPBI, TJIIOK03a,
0enku. Xumuueckoe 3azpsazHenue oKpyscarouieli cpeosl U e20 noc1e0Cmeaus.

Tunbl pacyeTHBIX 32124

Brrunciienne MaccoBoOi A0JIM XUMHUECKOTO 3JIEMEHTA M0 (POpMyJie COeUHEHUSI.
Ycmanoenenue npocmetiweti popmynvi eeuwgecmea no Maccosvim 00aM
XUMUYECKUX ITIeMEHMOB.

Bbrunciienust no XMuMU4YE€CKUM YpaBHEHHSIM KOJIMYECTBa, 00beMa, MacChl BELIECTBA
0 KOJIMYECTBY, 00bEMY, MACCE PEAreHTOB WM MPOAYKTOB PEAKIIMH.

Pacuer MaccoBoii 1071 paCTBOPEHHOT'O BEILIECTBA B PACTBOPE.

IIpakTuyeckue padoThI:

8K

1.JTaGoparopHoe 060pyI0BaHUE U TpUeMbl oOpaiieHus ¢ HuM. [IpaBuia
6e3omnacHoii paboThl B XUMHUUYECKOH TabopaTopuu. Habmronenue 3a ropsuieit
CBEYON. YCTpONCTBO U paboTa CIUPTOBKH.

2.04ucTKa 3arpsi3HEHHON MOBAPEHHOM COJH.

3.Ilonyuenue KUCI0pOaa U U3yUYEHUE €ro CBONCTB.

4.TlonyueHue BOAOPO/Ia U U3YUEHHUE €r0 CBOMCTB.

5.IIpuroroBieHne pacTBOPOB € OIPEAEICHHON MaCCOBOM J10JIEH PACTBOPEHHOTO
BELIECTBA.

6. IIpu3Haku NpOTEKaHUA XUMUYECKUX pPEaKIUI

7. PemieHne sKcriepuMEHTaIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUN».

9 KkJ1.

1. Peuiennie skcriepuMEHTANBHBIX 33724 MO TEME « DIEKTPOJIUTHIECKAS
JTUCCOLUALIUSI».

2.VI3ydeHue CBOMCTB COJITHOM KUCIIOTHI.

3.13ydyeHue CBOMCTB CEPHOM KUCIIOTHI.

4 ITonyyeHue aMMuaka M U3y4€HHUE UX CBOMCTB.

5.ITomyuyenue yriekucioro raza. KauectBeHHas peakiusi Ha KapOOHAT-UOHBI.
6.2KecTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

/.PenieHne sKkCIepuMEHTAIbHBIX 3a7a4 10 TeMe «MeTauibi».



TemaTrnuyeckoe mianHupoBanue 8 Kiace

Neni/n Ha3sBaHue Tembl, pasgeia Koa-Bo Ip.p. | Kp
4acoB
1. HauanbHable TOHATHS B 3aKOHBI XUMHH 20 3 1
2. | Baxwneiimme nmpeacTaBuTeN HEOPraHMUECKUX BEIIECTB. 18 3 1
KonudecTBeHHBIC OTHOIICHUS B XUMUU
3. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCIMHEHUN 10 1 1
4. [Ieproanueckuii 3aK0H U NEPUOIUYECKAS] CUCTEMA 10
xumMudeckux aneMenToB 1.M. Menaeneea. CTpoeHue aroma.
5. Xumudeckasi cBsi3b. OKHCIUTETEHO-BOCCTAHOBUTEIbHbBIC 10 1
peaxIuu.
HWroro: 68 7 5
TemaTuueckoe mianupoBanue 9 kiacc
Nen/mm Ha3Banue Tembl, pa3aesa KoJu-Bo Ip.p. K.p.
4acoB
1. [ToBTOpeHue u 06o0ImEeH e 10 Kypey 8 kitacca XUMUYECKHE 5
peaxiuu.
2. XHWMHYECKUE PEAKIIUU B PACTBOPAX. 10 1 1
3. Hemeraiuisl 1 X coeJUHEHUS 23 4 1
4, Merajuiel 1 UX COEIUHEHUS. 16 2 1
5. Opranuyeckue BelecTBa. XUMUs U OKpYyXKaroliasl cpeia. 6
6. O06o01eHre 3HaHMH 3a KypC OCHOBHOM IITKOJIBI 6 1
Hroro: 66 7 4




Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

8 Kkiaacc
No ConepxaHue yueOHOTO MaTepralia [TpumepHbIE CpOKU
ypoka W3YYCHUS
[Tnan dakt
HayvajbHble NOHATHS M 3aKOHBI XUuMHH  (204.)

1. 1.IIpenmer xumuu. Pois XuMuu B )KU3HU 4YEIIOBEKA.

2. 2.MeTtopl N3y4eHUS XUMUHU.

3 3.ArperaTHble COCTOSHUS BEIISCTB.

4 4. Ilpaxktuueckas pabora Nel «IIpaBuna TeXHHKH O€30MACHOCTH.
[Tpuemsbr oOparieHus ¢ J1abopaTOpPHBIM 000PYTOBAHUEM))

5 5. IlpakTtuueckas padborta Ne2 «Habmronenue 3a ropsiieii CBEHO.
YeTpoicTBO 1 paboTa CIIUPTOBKI

6 6.Du3nueckue SBICHUS —OCHOBA Pa3/IelIiCHUs] CMECel B XHMHUH.

7 7. Ilpaktuueckast padota Ne3 «OuncTka NOBapeHHOU COIN»

8 8.ATOMHO-MOJIEKYJISIPHOE ydeHHE. XUMHYECKUE PJIEMEHTBHI.

9 9. Ilepuoanyeckasi cucTeMa XUMHUYECKHUX FJIEMEHTOB
J.M.MenneneeBa. 3HaKu XUMHUYECKHX dJIeMEHTOB. MIX Ha3BaHue,
STHUMOJIOTHSI.

10 10. Xumuyeckue popmynbl. OTHOCHUTENBHAS aTOMHAS U
MOJICKYJISIpHAst Macchl. MaccoBas JI0J1s 3JIeMEHTa B COSIMHCHUH.

11 11.MaccoBas gois DiIeMeHTa B COeINHEHNM.

12 12.BanentHocth. BIBOI (hopMyIt coeTuHEHNUS 110 BaJICHTHOCTH.

13 13.0Onpenenenre BaIECHTHOCTH XUMHYECKOTO 3JIEMEHTA TI0
dhopmyne BemiecTBa. CocTaBlieHHE Ha3BaHUN COSAMHEHUH TI0
BAJICHTHOCTH.

14 14. XuMU4eCcKue peaxiuu.

15 15.3ak0H coOXpaHEeHUsI MacChl BEIIECTB. XUMUUYECKUE YPABHECHMUSI.

16 16. Peakuuu coeqHeHUS.

17 17. Peakumu pasnoxenus. Kataauzatopsl U KaTaius.

18 18. Peakuuu 3aMmerienus 1 oOMeHa.

19 19. O6o00I1IeHnEe U cucTeMaTyu3anys 3Haduii 1o reme «HavansHble
NMOHTHUSA 1 3aKoHbl xumun». Urpa «Hro? I'ne? Korma?»

20 20. K.p.Nel no meme «HavajibHbIe IOHATHS U 3aKOHbI XUMHHU»

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB.
KosmmuyecrBeHHble oTHOMEHHsST B Xumuu (18 u.)

21 1.Bo3ayx u ero cocras.

22 2. Kucnopoa: cBoiicTBa, nojgyyeHue, npumeHenue. O30H.

23 3. [Ipaktuueckas pabora Ne4 «Ilonyuenue, coOupanue u
pacrno3HaBaHUe KUCIOPOIa»

24 4. Oxcunpl. OOpa3oBaHKe Ha3BaHHUI OKCUAOB M0 UX opMyIaMm.

25 5.Bomopoa: cBOMCTBA, NOJIyY€HUE, IPUMEHEHHUE.

26 6. [Ipaktuueckas pabora Ne5 «Iloxyuenue, coOupanue u
pacrno3HaBaHHe BOJOPOIay

27 7. Kucnotsl, X cocTaB U Kinaccudukanmsi.

28 8.Coinn, uX cOCTaB U Ha3BaHUS.

29 9. Konnuectso BemectBa. Mosb. Yncno ABoranpo. MonsipHas
Macca.

30 10. PacueTsl ¢ HCTIONB30BAHUEM MOHITHI «KOJIWYECTBO BEIIECTBAY,




«IIOCTOSAHHAas ABora):[po», «MOJIAAPpHAS MaccCay.

31 11. MounsipHbIii 00BEM Tra30B. PacdeTsl ¢ MCMONb30BaHNEM TIOHIATHI
«KOJTMYECTBO BEIIECTBAY», KIOCTOSIHHAS ABOTAIpPO», «MOJISIpHAS
Maccay, «MOJISIPHBIN 00BEM Tra30B»

32 12. PacdeThl 10 XUMUYECKUM YPABHEHUSIM: @) KOJIMYECTBO
BEIECTBA; 0) MAcChI BEIICCTB.

33 13. PacueTsl 0 XUMUYECKUM YPABHEHUSIM: @) KOJIMIECTBO
BeIecTBa; 0) 00beMa BEIIECTB.

34 14.Bona. OcHOBaHHMs, UX COCTaB. PacTBOpMMOCTh OCHOBaHMH B
BOJIE.

35 15.PactBopbl. MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

36 16. ITpakTrueckas padota Ne6 [IpuroToBiieHre pacTBOpa C
3aJJaHHOM MAacCOBOM J0JIE paCTBOPEHHOr0O BEIIECTBA.

37 17.Ypok-cMmoTp 3HaHuii 1o Teme «BakHeitme npeacTaBuTenn
HEOpraHu4eckux BemecTs. KommuecTBeHHbIE OTHOIIICHHUS B
XUMHU.

38 18.K.p.No2 no meme: Barxcueintumue npeocmagumenu
Heopzanuyeckux eeuyecme. Konuuecmeennvie ommnouienusn 6
xXumuu

OCHOBHBbIE KJIACChI HEOPraHu4ecKux coeguHenuii (104)

39 1.0Oxcuapl, X Ki1accuuKaiys 1 XMMUYECKHe CBOMCTBA.

40 2. OcHOBaHWsI, X KJIacCU(UKAIMI 1 XUMAYECKHAE CBOWCTBA.

41 3. Kucnotsl, ux kmaccuduxamus .

42 4, KucioTsl, UX XUMHUYECKHE CBOKMCTBA.

43 5. Counn, ux KnaccupuKaIms.

44 6. Coim, UX XMMHYECKHE CBOICTBA.

45 7.I'enetnueckass CBsA3b MEXKIY KjlacCaMHd  HEOPraHHMYECKHX
BEIIECTB.

46 8. IlpakTuueckas padora Ne7 «OCHOBHBIE KIacChl HEOPraHUUECKHUX
COEIUHEHUI

47 9. O606menue no Teme: «KOCHOBHBIE KJIACChl HEOPTaHMYECKUX
coequHeHuiny. Urpa «CuactiuBelil ciaydan.

48 10. K.p.Nel no meme: «OcHo6HblEe KACCHl HEOP2AHUYECKUX
COeOUHEHUIL)

Ilepuoguyeckuii 3aK0H M NEPHOAUYECKAS CUCTEMA XUMHYECKHX
s1eMmeHTOB JI.U.MenaeneeBa. Ctpoenune aroma (84)

49 1.EcTecTBeHHbBIE CEMEICTBA XUMUYECKHUX 2JIEMEHTOB.
AMdoTtepHOCTD

50 2.0t1kpeITHE eproaundeckoro 3akona JI.M1.MenaeneeBsiM

51 3. OcHOBHBIE CBEJCHUS O CTPOCHUU aTOMOB.

52 4.CtpoeHue 31eKTPOHHBIX 00004Y€K aTOMOB.

53 5.Ilepuoauyeckasi cucTeMa XUMUYECKUX AIIEMEHTOB
J.1. MenpaeneeBa

54 6.XapakTepucTHKa JIeMEHTa-MeTalljia 10 ero MOJ0XKEHHUIO B
NIEPUOANYECKOH CUCTEME.

55 7. XapakTepucTUKa dJIeMEeHTa-HeMETallIa MO ero MOJ0KESHHIO B
NIEPUOANYECKON CUCTEME.

56 8.3HavyeHne NepruoJMUECKOr0 3aKOHA U TIEPUOJUUECKOM CUCTEMBI

xuMmuueckux sneMmeHToB /.M. Menieneena.

XuMnyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun(84)
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1.Mounas xummueckas CB3b.

58 2.KoBasieHTHas XUMHUYecKas CBsA3b. [IoHATHE O BaJIGHTHOCTH.

59 3.KoBaneHTHas HenoJisipHasi XUMUYECKasl CBSI3b.

60 4.KoBasneHTHas MOJIIpHAsE XUMUYECKasi CBA3b.
DIIEKTPOOTPUILIATEIIEHOCTD.

61 5.Merannaeckasi XMAMHYECKasi CBSI3b.

62 6.TuIbl KPUCTATNIMYECKUX PELIETOK.

63 7.CTeneHp OKUCIICHUSL.

64 8. IlpaBuia pacuera cTeneHe OKUCIeHHs 1o GopMyaam
XUMUYECKHUX COCTUHEHHN.

65 9.0KHCIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU.

66 10.06001m1eHre ¥ TOBTOPEHUE MO KypCy XMMHU 8§ Kiacca.

67 11. ITpomexxyrounas arrecranusi. KonrpoabpHas pabora.

68 12.Ypok- urpa « XuMHU9IEeCKHI JTAOUPUHTY.




KaﬂeHz{apHO-TeMaanecxoe INIAHUPOBAHUE

9 kiaacc
Ne Coneprxanue yueOHOTO MaTepuana [TpumepHbIe cpoku

ypoka W3YYCHUS
IToBTOpeHUE O 0600IeHNE CBeIeHH 10 Kypcy 8 KJjacca.
Xumnueckue peakuuu (5 4)

1 1. Kitaccudukanus HEOpraHMYECKMX BEIIECTB M MX HOMEHKJIATypa

2 2. Knaccugukanysi XAMHYECKUX PEaKIUil 10 pa3IHIHbIM
MpPHU3HAKAM: YHCITY M COCTaBY MCXOJHBIX M MMOJIyYCHHBIX BEIIECTB;

3 3. Knaccugukamyss XUMHYECKUX PeaKIuil 1o pa3IHIHbIM
MpHU3HAKAM: U3MEHEHHIO CTETICHEH OKUCIICHUS! aTOMOB XUMUYECKUX
HJIEMEHTOB; TIOTJIONIEHHUIO WJIH BBIJICIICHUIO DPHEPTUH.

4 4. TloHsiTHE O CKOPOCTH XMMHUYECKON PEaKIIMH.

5 5.KaranuzaTopsl.
XuMHYecKHEe peaKHu B pacTBopax dJjiekrpoantos (10 u)

6 1. DnekTponuTHYecKast AUCCOMUAIUS. DIEKTPOIUTHI T
HEDJICKTPOJIUTHI

7 2. OCHOBHBIE TTOJIOKEHUS TEOPUH ITEKTPOTUTHIECKON
muccormaruu (TO]).

8 3. Peakuuu noHHOTO OOMEHA.

9 4. XuMu4ecKre CBOMCTBA KUCIIOT KaK AJICKTPOJIUTOB

10 5. XuMHu4ecKue CBOMCTBa OCHOBAHUHN KaK AJIEKTPOJIMTOB

11 6. XuMu4ecKkue CBOMCTBA COJIEH KaK AJIEKTPOJIUTOB.

12 7. TlonsiTvie O THAPOJIU3E COJICH

13 8. IlpakTuueckas pabora Ne 1. Permenune sxcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «JIEKTPOIUTUYECKAsT AUCCOIUAIUS.

14 9. O6o0mienne U cucTeMaTU3alus 3HAaHUM 10 TeMe «XUMUYECKUE
peakiuy B pacTBOPAxX JIEKTPOIUTOBY

15 10. KonTpomasHas padota Ne 1 o teme «XUMHYECKHE PEaKIIUU B
pacTBOpax dIEKTPOTUTOBY

Hemerauibl 1 uX coequnenus (23 u)

16 1. O0mas xapakTepUCTHKA HEMETAJLIOB

17 2. OO6mas xapakrepuctrka HemetauioB VIIA — rpymnmsr —
TaJIOT€HOB.

18 3. CoennHeHus rajJoreHoB.

19 4. TIpaktuyeckas padota Ne 2 «3ydueHue CBONCTB COISTHON
KHCIIOTBD».

20 5. O6mas xapaktepuctuka 3meMenToB VIA- rpynmnst —
xanpkoreHos. Cepa.

21 6. CepoB010pOA M CYIb(UIBI.

22 7. Kucnopoansle coeaenus cepbl. CepHast KMCIOTa U €€ COJIH.

23 8. IIpaktuueckas pabora Ne 3 «3yueHue cBONCTB CepHOIt
KHCIIOTBD)

24 9. O6u1as xapakTepucTuka eMeHToB VA —rpynnsl. A30T.

25 10. AMmuak. Conau aMMOHUS

26 11. ITpaktuyeckas pabora Ne 4 «[losyueHre aMMHuaKka U U3y4eHue
€ro CBOWCTBY.

27 12. Oxcunel a3ora.

28 13. A30THas KUCIIOTA U €€ COJIH.
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14. ®ocdop u ero coenmHeHNs

30 15. O6mas xapakrepuctuka 3meMeHToB |V A- rpynmel. Yriepos.

31 16. Kucnopoaconep:xamiuye COEAMHEHUS YyriIepoaa.

32 17. Ilpaktuyeckas padora Ne 5 «[losryueHue yriekuciaoro raza u
n3ydeHue ero cBoiicts. KauecTBeHHas peakuysi Ha KapOOHAT-MOH.

33 18. KpemHuii 1 ero coeTuHEHUSI.

34 19. CunmkatHasi IPOMBIIUICHHOCTh

35 20. [TomyyeHre HEMETaIIOB

36 21. Ilonydyenune BaXHEUITUX XUMUUECKUX COCTMHECHUN HEMETAJIOB

37 22. O6001mmeHne 1 cucTeMaTH3aIus 3HaHui mo Teme «Hemeramibt
Y UX COCTMHCHUSDY

38 23. KontpoueHas pabota Ne 2 o teme «HemeTamsr u ux
COCITUHEHUS.

MetaJjuibl 1 uxX coequHeHust (164.)

39 1. TTonoxenue metayuioB B [1C xumudeckux 3nemenToB [1. 1.
MenneneeBa. O6mue Gpuznyeckre CBOMCTBA METAIIIOB.

40 2. O0ue XMMUYEeCKHe CBOWCTBA METAIIJIOB.

41 3. lllenounbie MeTAILIBI

42 4.CoenMHEHUSI IEIOYHBIX METAJJIOB.

43 5. [llenoyHo3eMeabHbIE METAILIIBI.

44 6. CoelMHEHM S IEJIOYHO3EMENBHBIX METAJUIOB.

45 7. KéctkocTh BOJbI M cIOCOOBI €€ yCTpaHEHUSI

46 8. IlpakTuueckas padora Ne 6«KecTkocTh BOJIBI M CITOCOOBI €€
yYCTpaHEHUSI.

47 9. AJIIOMUHUI U €r0 COEeIUHEHNS.

48 10. XKeneso.

49 11. CoenuHenuns xeje3a U UX CBOIMCTBa

50 12. TIpakTuyeckas padora Ne 7 «Pemenue
9KCIEPUMEHTAJIBHBIX 3a7a4 0 TeMe «MeTabDy.

51 13. Koppo3usi METAJIJIOB M CIIOCOOBI 3aIIUTHI OT HEE.

52 14. Metannst B ipupoje. [loHsTHE 0O METAILTYpPTHH.

53 15. OGo0mienue 3HaHui 1Mo TeMe «MeTabDy.

54 16. KonTpoasHas padora Ne3 o Teme «MeTasuib.
IlepBoHayaibHBbIE CBeJeHUS 00 OPraHuYecKuX BenlecTBax (64.)

55 1 TlepBoHauanbHBIEC CBEJACHUS O CTPOCHUN OPraHMYECKUX BEIIECTB.

56 2. YTJIeBOJIOpOJIbI: METaH, 3TaH, dTHUJICH.

57 3. Kucnopoaconepsxamme coeTMHEHHS: COUPTHI (METaHOJI, dTaHOI,
TJIMICPHH).

58 4.Kucnopoacoaepxaiine coeIMHeHus: KapOOHOBBIE KUCIOTHI
(yKcycHas KUCIIOTa, CTEAPHUHOBAs U OJICMHOBAsI KHCIIOTHI).

59 5.buonoruyecky BaKHbIE BEIIECTBA: YKHUPBI, YIIIEBOJIbI, OCIIKH.

60 6. XuMHueckoe 3arpsi3HeHHe OKpYyXKarolel cpebl U ero
MOCJIEJICTBUSL.
O000menne 3HaHNH 10 XUMHUH 32 KYPC OCHOBHOM IIK0JIBI (64.)

61 1.IToBTOpenue. BemecTna.

62 2.IloBropeHne. XMUMUUYECKHE PEAKIUU.

63 3.IloBropenne. OCHOBBI HEOPTAHNYECKON XHUMUHU.

64 4.TloaroToBka K NpOMEXKYTOYHOM aTTECTAIIHH.

65 5.IlpomexyrouHnas arrectaius (KOHTpoJbHas padoTa).

66 6.060061eH1e 1 oBTOpeHNnEe «OCHOBBI HEOPIaHUYECKON XUMHUM».

Ypok-urpa «CuacTiIuBBIN CIydai»




YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

Xumus. 8 kiacc: yueb. s oomeoOpazoBaTenbHbIX yupexaennii / O.C.
I"abpuensH. - 3-e uzn., crpeorur. - M.: [Ipoda, 2022. - 286 c.

Xumus. kiacc: yueb. 1 ooieodpazoBatenbHbiX yupexaenuit / O.C. I'abpuensy.
- 3-e u3n., crpeotun. - M.: JIpoda, 2022. - 288 c.

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

1. 'abpuensu O. C., Bockoboinukosa H. I1., SmrykoBa A. B. HactonbHas kHura
yuurtens. Xumusd. 8 Kii.: Meroaudeckoe nocodue. - M.: IIpoda, 2021.

2. Tabpuensin O. C., fAmykoBa A. B. Terpaas as n1abopaTOpHBIX OMBITOB U
npaktudyeckux pabor. 8 k1. K yueonuky O. C. I'abpuensina «Xumus. 8 kiace». M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 8 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Metoauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kaptel K yaeonuky O. C. 'aGpuensna «Xumus. 8
Kjacey : Mmerogudeckoe rnmocooue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosiorundeckue kapTel K yueonuky O. C. I'abpuensna «Xumus. 9
Kjacey : Mmerogudeckoe rmocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KontponbHbie 1 mpoBepouHbie padboThl K yueouuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YiakoBa u
ap. - M.: Ipoda, 2022. nanusie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru 'azeta «Xumus» u cait 1is yuurens «51 uny Ha ypox
XUMHUN»

http://him. 1september.ru Enqunas xomekus LIOP: TIpenmerHas komiekmus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4HbBIC
skcnepuMeHThl: xumus. Komnekius Poccuiickoro o61ieo0pa3oBaTeibHOTO



nopTana
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onummnuajga NKOILHUKOB MO XUMUH
http://chem.rusolymp.ru Opranuueckas XuMusi: SJEKTPOHHBINA YUEOHUK TS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpbITBIA KOJIEIK: XUMUS
http://www.chemistry.ru JlucraniimonHas oJuMIIUaIa MO XUMUU:
TEJIECKOMMYHHKAITMOHHBIN 00pa30BaTEIbHBIN MPOEKT
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