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1. O0mas xapakTepucTUKA padoyeid MPOrpaMMbl U CIATIINHbBI
1.1 MecTo AucHMILVINHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl

YyeOnass gucnumuiiHa «XHUMHS» SBISETCS 00S3aTebHOW YacThl0 MPEIMETHOM
obnactu «EcTecTBeHHbIE HayKH» OCHOBHOM 0Opa3oBaTeNbHON MpOrpamMMmbl B COOTBETCTBUU C
®I'OC no cneunansroctu 09.02.07 « MTHbOpMaIMOHHBIE CUCTEMBI U IPOTPAMMUPOBAHHUEY.

VYyebHas gucnurmHa «XuMUsS» oOecnieurBaeT (HopMUpoBaHUE MPOPECCHOHAIBHBIX U
o0mmx komIeTeHIMi 1o BceM BumaM paesreibHocTd PI'OC mo crerumansaoctu 09.02.07
«HpopMaIIOHHBIE CUCTEMBI U IPOIPAMMUPOBAHUE).

1.2 leas ¥ miaHupyemble pe3yJbTAThl OCBOECHHS JAUCHMILIMHBI, COOTHECEHHbIE €
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHON MPOrpaMMbl

OcBoeHMe TUCUUIUIMHBI HallPaBJIeHO Ha (P OPMHUPOBAHUE!

OK 01 BeiOupaTth cnocoObl pemieHus 3agad npo(ecCHOHAIBHOM IeATENbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE pe3yJIbTaThI:

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEICIICHHIO;

- HUINYME MOTUBAIMH K 00yUEHHUIO ¥ JMYHOCTHOMY Pa3BUTHIO.

MeranpenmeTHbIe pe3yabTaThI:

- OCBOCHHBIE OOYYAIOUIMMHUCS MEXKIIPEIMETHbIC TOHATHS M YHUBEPCAIbHbIC
yueOHbIe IeHCcTBUS (peryJIATHBHbIC, I03HABATEILHBIC, KOMMYHUKAaTHBHEIE);

- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B TO3HABATEIBHOM U COLMAIIbHOM MPAKTUKE;

- TOTOBHOCTh K CaMOCTOSATEIIFHOMY IUIAHUPOBAHUIO W OCYIIECTBIICHUIO y4eOHOU
NESATENbHOCTH, OpraHM3allid  y4eOHOTO  COTPYJHHYECTBA C  MEJArorn4ecKUMHU
pabOTHUKaMH W CBEPCTHHKAMH, K YyYacTHIO B IIOCTPOCHWM WHIWBHUIYaJIbHOU
00pa3oBaTeNbHON TPACKTOPHH.

[IpenMeTHBIE pe3yabTATHI:

- chopMUPOBAaHHOCTH YMEHHH IUIAHUPOBATh W  BBINOJHATH XUMHYECKHI
HKCIIEPUMEHT B COOTBETCTBUH C IPABMIIAMH TEXHHKH O€30IMacHOCTH NPH OOpaIlIeHHuU C
BEIIECTBAMH U J1a00OPaTOPHBIM 000pYI0BaHUEM;

- TPEACTaBIATh PE3YyJbTAaThl XUMHYECKOTO SKCHEpHUMEHTa B (opMe 3aIrucu
YpaBHEHHH COOTBETCTBYIOIIMX peaKUUi M (OPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3yNIbTaTOB.

OK 02 Mcnonb30BaTh COBPEMEHHBIE CPENICTBA MOKUCKA, aHATU3a U MHTEPIIPETALNT
uH(hopManun " UHPOPMAIMOHHBIE TEXHOJIOTMH IS BBIIIOJIHCHUS 3a7a4
npodeccnoHalbHON 1eATEeNbHOCTH

JIn4HOCTHBIE PE3YJILTATHL:

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAaMOOTIPEIEIICHUIO;

- HAJIMYNEC MOTHUBAIIUHU K O6y‘IeHI/IIO 1 JIMYHOCTHOMY Pa3BUTHIO.

MetanpeameTHbIe pe3yabTaThl:

- OCBOCHHBIC 06y‘-IaIOH_[I/IMI/IC}I MCKIPCAMCTHBIC TMOHATHA W YHHBCPCAJIBHLIC
yueOHbIe JeCTBUS (PEryIsITUBHBIC, TO3HABATEIbHbBIE, KOMMYHUKATHBHbBIE);

- CHOCO6HOCTB HX UCIOJIL30BAaHUS B [I03HABATEILHON U COHHaﬂbHOﬁ IMPAKTUKC,

- TOTOBHOCTh K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
ACATCIIBbHOCTH, opraHu3anuvun y‘-I€6HOFO COTPyAHHUYCCTBA C neaarorut4yeCKuMmn
pabOTHUKaMH ¥ CBEpCTHUKAMH, K YYaCTUI0O B TIOCTPOCHHUU HWHAMBHUAYAIbHON
00pa3zoBaTeNbHON TPACKTOPHH.

[IpenMeTHble  pe3ydbTaThl:  CHOPMHUPOBAHHOCTH  YMEHHUS  aHAJIU3UPOBATH
XMUMHYECKYI0 MH(OpMAIHIO, MOIYy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (CPEICTB MacCOBOMH
nHopmanuu, cetb IHTEepHET U 1pyrue);



OK 03 IImanupoBaThb W pealn30BBIBaTH COOCTBEHHOE MNpPO(ecCHOHANIbHOE U
JUYHOCTHOE pAa3BUTHE, MPEANPUHUMATENBCKYIO IESITeNbHOCTh B MpodeccrnoHalbHON
cdepe, UCTONB30BaTh 3HAHUS MO (UHAHCOBON T'PAMOTHOCTH B Pa3lIMYHBIX >KU3HEHHBIX
CUTYaLUsAX

JIM9HOCTHBIE Pe3yIbTAThI:

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAaMOOTIPEIEIICHUIO;

- HaJIM4Me MOTHUBALMK K OOYYCHHUIO ¥ TMYHOCTHOMY Pa3BUTHIO.

MetanpeameTHbIe pe3yabTaThl:

- OCBOGHHBIC OOYYAIOUTUMUCS MEXIPEIMETHBIC TOHSATUS W YHUBEPCAIbHBIC
y4eOHbIe eHCTBHS (PETyJISTHBHBIC, MO3HABATEIbHBIE, KOMMYHUKATHBHBIC) CIIOCOOHOCTD
WX MCTIOJIb30BAHMSI B IO3HABATEIHPHON U COLMATBHON MIPAKTHKE;

-OBJIaJICHUE HAaBBIKAMHU YYEOHO-MCCIIEAOBATEIbCKON, MPOCKTHOM M COIMAIBHOU
NeSITEILHOCTH.

[IpenmMeTHBIE pe3yIbTATHI:

- cOPMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHbIC MPHU3HAKKA U B3aUMOCBS3b
M3YYEHHBIX MOHATUH, TPUMEHATh COOTBETCTBYIOLIUE MOHITHUS PY ONMCAHUH CTPOCHUS U
CBOWMCTB HEOPTaHMYECKHUX U OPTAaHUYECKUX BEIIECTB U MX MPEBPAIICHHUIA;

- BBISIBJISITh B3aMMOCBSI3b XUMUYECKUX 3HAHUNA C MOHSTUSIMH U MPEICTaBICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

OK 04 DddexTnBHO B3aUMOICHCTBOBATh  pabOTaTh B KOJIJICKTUBE M KOMaH/IE

JIn4HOCTHBIE PE3YJIbTATHI:

- HaJIM41e MOTHUBAIIMH K OOYYCHHIO ¥ TUYHOCTHOMY Pa3BUTHIO;

- LEJICHANpPAaBJICHHOE pa3BUTHE BHYTPEHHEW MO3UIMU JIMYHOCTHU HA OCHOBE
JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickont denepannv, UCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX TPAAUIH, (OPMHUPOBAHUE CUCTEMBl 3HAYMMBIX I[E€HHOCTHO-
CMBICIIOBBIX ~ YCTAaHOBOK, AHTUKOPPYILMOHHOTO MHPOBO33PEHHS, MPaBOCO3HAHUA,
IKOJIOTUYECKON KYJIbTYPbI, CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH JKU3HEHHBIC TIAHBI.

MeranpeameTHble pe3yabTaThl:

TOTOBHOCTh K CaMOCTOSITEIbHOMY IUUJITAHUPOBAHHIO W OCYIIECTBICHUIO Y4eOHOM
NeSTebHOCTH, OpraHM3allMi  y4eOHOro  COTPYIHHUYECTBA C  IEIarOrHYeCKHMH
pabOTHHMKaMH W CBEPCTHHKAaMH, K YYaCTHIO B TIOCTPOCHWU HWHIWBHIYaTbHOU
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HABBIKAMHU Y4YEOHO-HCCIIEAOBATEIHCKOM, MMPOCKTHON M COIMATBHON
JIeSITEILHOCTH.

[IpenMeTHbIe pe3ysIbTaThI:

CdopMupoBaHHOCTE  TPEICTABICHUM: 0  XMMHYECKOM  COCTaBIIAIOLIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHHU B TO3HAHWMU SIBJICHUI MOPUPOJBI, B
(hOpMUPOBAHUH MBIIUICHUS U KYJIbTYphI JIMYHOCTH, €€ (DYHKIIMOHAIHLHOW TPaMOTHOCTH,
HEOOXOAUMOM ISl pEIICHUs] MPAKTHYECKUX 3alad M IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3I0POBBIO U PUPOIHOM CpEJIE.

OK 07 CopneiicTBOBaTh COXPaHEHUIO OKPYIKAIOLIEH Cpelbl, PecypcocOepekeHuIo,
MPUMEHATHh 3HAaHUSA 00 M3MCHEHHH KJMMaTa, MPUHIMIBI OEPEeKIMBOTO IMPOU3BOJICTBA,
3¢ (HEeKTHBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYAITHSIX

JIM4HOCTHBIE PE3YJIbTATHI:

-HaJTM4IMe MOTHBAIIMH K O0YUYCHHIO M IMYHOCTHOMY Pa3BUTHIO;

- LEJICHANpPABJICHHOE pAa3BUTHE BHYTPEHHEW NO3UIMU JIMYHOCTU HA OCHOBE
JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN HapoaoB Poccuiickont denepannv, UCTOPUYECKUX U
HallMOHATBHO-KYJIBTYPHBIX TPAAUIHH, (OPMHUPOBAHUE CHUCTEMBl 3HAYMMBIX I[EHHOCTHO-
CMBICIIOBBIX ~ YCTAaHOBOK, AHTUKOPPYILMOHHOTO MHPOBO33PEHHS, MPaBOCO3HAHUA,
IKOJIOTUYECKON KYJIbTYPbI, CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH JKU3HEHHBIC TIAHBI.

MeranpeameTHble pe3yabTaThl:



- OCBOCHHBIE OOYYAIOUIMMHUCS MEXKIPEIMETHbIC TIOHATHS M YHUBEPCAIbHbIC
y4eOHbIe eHCTBHS (PETyJIATHBHBIC, MTO3HABATEIbHBIE, KOMMYHUKATHBHBIC) CIIOCOOHOCTD
MX UCIOJIb30BaHUs B TIO3HABATEIILHOW U COIUATIBHOM MPAKTHUKE;

- OBJIaJICHUE HABBIKAMHU Y4YEOHO-HUCCIIEAOBATEIHCKON, MPOCKTHON M COIUATBHOU
JESTEIbHOCTH

[IpenmeTHBIE pE3YNBTATHI:

- chopMHpPOBaHHOCT,  yMEHHH  COOMIOJATH  MpaBUia  JKOJOTHYECKH
1[e71eco00pa3HOro TMOBEEHUsI B ObITY U TPYJOBOW NEATENBHOCTH B LENAX COXPaHEHUS
CBOETO 3/10POBbs U OKPYXKAIOLIEH IPUPOIHOMN CPELIbI;

- YUYWTBHIBATh OIIACHOCTh BO3JCHCTBHUSI HA JKMBBIC OPraHU3Mbl OIPENEICHHBIX
BELIECTB, IOHMMas CMbICJI IT0Ka3aTelsl IPEAeIbHON J10IyCTUMOM KOHLIEHTPALUH.

B pesyabrare ocBOeHMs IMCHMILIMHBI O0y4Yalumiuiici B 00meM IO AUCHUILINHE
JAO0JIKEeH

JInuHOCTHBIE pE3yIbTaTHI:

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIEIICHHUIO;

- HAIMYKME MOTHUBAIIUH K 00YYEHUIO ¥ TMYHOCTHOMY Pa3BUTHIO;

- LEJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULMHU JINYHOCTH HA OCHOBE IJYyXOBHO-
HPaBCTBEHHBIX LICHHOCTEW HaponoB Poccuiickon denepanyiv, UCTOPUUECKUX U HALMOHAIBHO-
KYJbTYPHBIX TPAIULUH, (POPMUPOBAHHE CUCTEMbI 3HAUUMBIX [IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK,
AQHTUKOPPYNLMOHHOIO  MHMPOBO33PDEHMSI,  NPABOCO3HAHMSI,  SKOJOTMYECKOW  KYJBTYpHI,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH KU3HEHHBIC TJIAHBI.

MertanpeamMeTHble pe3yabTaThl:

- OCBOCHHbIE O0YyYarOIIMMHCS MEXIPEIMETHbIE TMOHATHSA U YHUBEpCAJIbHblEe ydeOHBIE
neiictBusi  (peryJsiTUBHbIE,  ITO3HABaTeNbHbIE, KOMMYHUKAaTHBHBIE)  CIIOCOOHOCTb  HX
WCIIOJIb30BaHNUs B [I03HABATEIBHON M COLMATIbHOMN MPAKTUKE;

- TOTOBHOCTb K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO YyueOHOMH
NeSITeIbHOCTH, OPraHU3alluN Y4eOHOr0 COTPYIHHUYECTBA C MEJArOorn4ecKMMU pabOTHUKAMHU H
CBEPCTHHUKAMH, K YYaCTHIO B IOCTPOCHUH UHIUBUAYaTIbHOW 00pa30BaTeIbHOM TPACKTOPUU;

- OBJIAJICHME HaBBIKAMU Yy4eOHO-HCCIIEOBATENIbCKOM, MPOEKTHOW U  COILMATbHON
JIeATEIbHOCTH.

- [IpenmeTHbIEe pe3ynbTaThl:

- cOPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHI SKCIIEPUMEHT B
COOTBETCTBUHM C TpABWIAMU TEXHUKH OE30MaCHOCTH MpH OOpaIleHWH C BEIIECTBAMU U
1abopaTOPHBIM 000PYIOBAHUEM;

- TPEJCTaBIATh PE3yJbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMyJIHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

- c(pOPMHUPOBAHHOCTh YMEHUS aHAIU3UPOBATH XUMUYECKYI0 HH(DOPMAIUIO, TIOTYIaeMyIo
13 pa3HBIX UICTOYHUKOB (CPEACTB MacCcOBOM MHGOpMaIiu, ceTh IHTEpHET U apyrue);

- c(hOpMHUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHbIC MPU3HAKM W B3aUMOCBSI3b
WU3YUYEHHBIX TOHATHM, MPUMEHATh COOTBETCTBYIOIIME IOHATHS NPHU ONHUCAHMM CTPOCHUS H
CBOMCTB HEOPraHNYECKUX U OPIraHUYECKUX BEILECTB U UX IIPEBPALLCHUI;

- BBISIBJISITh B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C MMOHATHUSIMU U MIPEACTABICHUSAMU IPYTUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- c(hOopMUPOBAHHOCTH MPEICTaBICHUM: 0 XUMHYECKON COCTaBJIAIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUMU SIBICHUN NpUPOABI, B
(GbOopMUPOBAHUM MBIIUIEHUST W KYyJbTYpbl JIMYHOCTH, €€ (YHKUMOHAIBbHOM TIpaMOTHOCTH,
HEOOXOIMMOM JIJIs peIlICHHsI MPAKTUYECKUX 3a/1a4 ¥ SKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIICHHS K
CBOEMY 37J0POBBIO M IPUPOIHOM CPEE;

- c(OPMHPOBAHHOCTH YMEHMH COONIOJATh MpaBHJIa SKOJOTUYECKH IIeIECO00Pa3HOTro
MOBE/eHNA B OBITY M TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpPY’KaIOIIEeW PUPOIHOU CPENBL;



- YUYUTBIBAaTh OMACHOCTH BOSHCﬁCTBHH Ha XMBBIC OPraHU3MBI OIMPCACICHHBIX BCIICCTB,
IIOHHMas CMBICJI ITOKa3aTCJIsd HpG,Z[GHBHOfI ,Z[OHyCTPIMOfI KOHIICHTpAaIuu.

2. CTpyKTYypa M coiep:KaHUe JUCIHIIIHHbI
2.1 O0beM TMCHUIIMHBI U BUAbI YUeOHOI padoThl

dopma 00yueHus KosnmaecTBo yacoB
0]y 30 | 03D
Kypc 1/ Cemectp 1
O0beM THCHMILINHBI 34
B TOM YHUCIJIE:
JIeKYUuu, ypoKu 16
Jabopamoptvie pabomol
npaKmuyecKue 3aHsamusl 8
Koncynpranuu
CamocrosiTenpHas pabora 4

[IpoMexkyTouHas arrecTauus
WNHauBHayanpHOE IPOEKTUPOBAHUE
dopma NPOMEKYTOUHOU ATTECTALUU
Kypc 1/ Cemectp 2

O0BbeM JUCHUIIINHBI 50
B TOM YHCJIC:

JIeKYuu, ypoKu 20
nabopamoptvie pabomol 10
NpaKkmuiecKue 3aHsAmusl 10
Koncynbranuu

CamocrosTenbHas pabora 10

[TpomMexyTouHas aTTecTalusl
WNHuBUAyaabHOE IPOCKTUPOBAHUE
dopma TPOMEKYTOUHOU aTTECTALIUH mudepeHIMpPOBaHHBIN 3a4eT

2.2 TeMmaTnyeCcKMid IJIAH U COJAEPKAHUE TUCUUIIMHBI

HaumeHoBaHue Conep:xxanue yuyeoHoro marepuasau | Oobem | Koabt
pa3aeyioB U TeM (¢opmbI opranu3annu aesiTeIbHOCTH | B KOMIIeTeHI M,
00y4aromuxcs yacax | popmMupoBaHHIO
KOTOPBIX
crnocoodcTByeT
3JIeMeHT
NPOrpaMMBblI
Pazpnen 1. O0mas xumusi. 84
Tema 1. OO0u1as 1 HeOpraHu4veckKasi XuMusl 34 OKO01, OKO02,
Heoprannyeckasi | Ilepuoauyeckuii 3aKoH u 2 OKO03, OK04, OK07
XUMHS Ilepuonnueckas cucrema
xumMudecknx iemenToB /1. U.
Menneieena.
OTKpbITHE IEPUOANYECKOTO 3aKOHA.
Otkpsitue 1. 1. MenaeneeBbiM
Ilepuonnueckoro 3akoHa.
[Tepuonuueckuii 3aKOH U CTPOCHHE
atoma. M3otomnsl. CoBpeMeHHOE
MOHSITHE XMMHYECKOI0 JIEMEHTA.




3akoHoMepHOCTh . Mo3znu.
CoBpeMeHHast popMyTHpOBKa
MEPUOINYECKOT0 3aKOHA.
[Tepuoanueckas cucTema U CTPOCHHE
aroMa. OU3NMYESCKUHN CMBICHT
MOPSIZIKOBOTO HOMEPA AJIEMEHTOB,
HOMEPOB IPYMIbI U NIepro/ia. 3HAaUCHHE
MePUOINYECKOTO 3aKOHA U
MEPUONYECKON CUCTEMbI XMMUYECKUX
anemenToB /1. . MenaeneeBa s
Pa3BUTHS HAYKU U TIOHUMAHUS
XUMUYECKON KapTHHBI MUPA.

CtpoeHue atoma

[Inanerapnas Mogens aToma 2.
Pesepdopna. Crpoenue aroma no H.
bopy. CoBpemeHHbIE TTPECTaBICHUS O
cTpoeHuu aroma. KopnyckymspHo-
BOJIHOBOM JTyajiM3M YacTHII
MUKpPOMHEpA. DIEKTPOHHAsI 0007I04Ka
atomoB. KBaHTOBBIE UnciIa: TIIaBHOE,
opbuTtansHoe (M0OOYHOE), MATHUTHOE U
cnuMHOBOE. Pacnipenenenue 31eKTpoHOB
10 YHEPTreTUYECKUM YPOBHSIM,
MOYPOBHSAM U OpOUTATISIM B
COOTBETCTBUU C MIPUHIIUTIOM
HaVMEHbIIIEW SHEPIUH, IPUHLIATIOM
[Taynu u npasuiioMm I'yHa.
DNeKTpOHHBIE KOH(UTYpAIIK aTOMOB
XUMHUYECKUX HJIEMEHTOB.

3.CTtpoeHue BelecTrsa

[ToHsiTHE O XUMUYECKOU CBA3U. THUIIBI
XUMHUYECKHUX CBA3EH: KOBAJICHTHAS,
WOHHAas1, METaJNINYECKasi U BOJIOPOIHASI.
KoBanenTHas xumuueckas cBs3b. JIBa
MeXaHH3Ma 00pa30BaHUs ITOU CBS3H:
OOMEHHBINA U JOHOPHO-AKIEIITOPHBIH.
OcHOBHBIE TapaMETPhI 3TOrO THUTIA
CBA3U: JUIMHA, IPOYHOCTH, YTOJI CBSI3H
WJIY BaJICHTHBIN YIOJL.
DIEeKTpOOTPULIATEILHOCT U
KJ1acCU(UKAINS KOBAJICHTHBIX CBS3EH
10 3TOMY IIPU3HAKY: MOJSPHAS U
HETOJIsIPHAsI KOBAJICHTHBIE CBSI3U.
[TonsipHOCTB CBSI3U U MOJSIPHOCTH
MoJieKyJbl. Crioco0 mepeKpbIBaHHs
AJICKTPOHHBIX OpOUTANICH U
KJ1acCU(UKAINS KOBAJICHTHBIX CBS3EH
10 3TOMY IIPU3HAKY: G- U T-CBS3H.
Nonnast xumuueckast cBsi3b. KpaitHuii
Cly4ail KOBAJICHTHOM MOJISIPHOM CBS3H.
Mexanu3m 00pa3oBaHHs HOHHOM
cBs3u. MloHHBIE KpUCTAIUIMYECKUE




PELIETKU U CBOWCTBA BELIECTB C
TaKUMU KpucTauiamu. Meramindeckas
XUMHYecKast CBsi3b. OCOOBIN THUTT
XUMHYECKOM CBSI3H, CYIIECTBYIOIIUM B
MeTauiax u craBax. Ee otnuuus u
CXOJICTBO C KOBAJIECHTHON X MOHHOU
cBsa3siMu. CBOICTBA METaUIMUECKOM
cBA3U. MeTtammnueckue
KPUCTAJUTMYECKUE PEIIETKU U CBOMCTBA
BEILIECTB C TAKUMU KPUCTAJNIAMH.
Bonoponnas xumuyeckas CBs3b.
Mexanu3m 00pa30BaHUs TAKOU CBSI3H.
Ee xnmaccuduxamnms: MexxMoIeKysipHas
Y BHYTPUMOJIEKYJIIpHAsl BOJOPOIHbBIE
cBA3U. MosekyisipHble
KPUCTAJUIMYECKUE PEIIETKH JJIs1 3TOTO
THIIA CBSI3HU.

Knaccbl Heopranmieckux
coeTUHEHHUM.

Xumuueckue peakiun Knaccudukanuys
Heopranuyeckux Bemiects. [IpocTsie u
cliokHEIe BemecTBa. OKCHABI, UX
knaccuukanus. [ uapoKcu st
(ocHOBaHMSI, KUCIIOPOACOIEPIKAIIINE
KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI).
Kucnotsl, ux knaccudukarus.
OcHoBanust, ux knaccupukanms. Comu
CpeaHue, KUCIbIe, OCHOBHBIE U
KoMIUIeKCHBIe. Knaccudukarus
XUMHYECKUX PEAKI[UH B OPraHuyeCKOM
1 HeopraHuyeckon xumuu. CKOpocTh
XUMHYECKUX peakiui. [lonsTue o
ckopoctu peakuuii. CKOpocTb roMo- U
FEeTEPOTeHHOMN peakIuu. JHEPrus
akTuBalMu. GaKkTOPHI, BIUSIONIME HA
CKOpPOCTb XUMHYECKOW PEAKIUH.
[Ipupona pearnpyromnmx BEUIECTB.
Temmneparypa (3akon Bant-I'opda).
Konnenrpauus. Karanuzatops! u
KaTalliu3: TOMO- ¥ T€TepPOreHHbIH, NX
MeXaHu3Mbl. DepMEHTBI, KX CPAaBHEHUE
C HEOPTraHUYECKMMHU KaTaJIu3aTOPAMH.
3aBHCUMOCTb CKOPOCTH PEAKILIHI OT
MMOBEPXHOCTU COMPUKOCHOBEHUS
pearupyrommx BemecTB.

PacTBOpbI

IlonsTHE O pacTBOpax.
BzaumopeiicTBre pacTBOpUTENS U
pacTtBopeHHOro BermecTBa. CriocoOb!
BBIPAKEHMSI KOHLEHTPAI[MU PACTBOPOB:
MaccoBas J10J11 paCTBOPEHHOIO
BellecTBa (IIPOIEHTHAs ), MOJISIpHASI.




Teopus 27IEKTPOIIUTUYECKON
nucconuanun. Mexannsm
JUCCOIMAIIMU BELIECTB C Pa3IuYHbIMU
THUIIAMHU XUMHUYECKHUX CBs3el. CTeneHb
AIEKTPOJUTUYECKON JUCCOLMAIIUU U
(bakTopsl ee 3aBUCUMOCTU. CUIIbHBIE U
CpeIHHE IEKTPOIUTHL. J(uccouuanus
BOJIbl. Booponublii mokazarens. Cpena
BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB.
Peakunu oOMeHa B BOAHBIX pacTBOpax
JJIEKTPOJIUTOB. I Hapon3 kak
oOMeHHbIN nporiecc. HeoOpaTumbrii
TUAPOIN3 OPTaHUYECKHUX U
HEOPraHWYECKNX COEAMHEHUHN U €r0
3HAQ4YECHUE B IIPAKTUYECKOMN
JEeSATEIbHOCTH YEJIOBEKA.

6. OKHCINTEIbHO-
BOCCTAHOBHMTE/IbHbIE PeaKIUu
OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC
peakuun. CTEreHb OKUCICHHUS.
BoccranoBuTenu U OKUCIHTEIN.
OxmuciieHIEe ¥ BOCCTAaHOBJICHHE.
Baxneime oKuCcIuTeIu U
BOCCTAaHOBUTEIU. MeTOIEI
COCTABJICHUS YPAaBHEHUIN
OKHUCIIUTEILHO-BOCCTAHOBHUTEIIFHBIX
peakuuil. MeTo 3JIEKTPOHHOTO
Oananca. BiiustHue cpensl Ha
MPOTEKAHNE OKUCTUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX MPOIECCOB.

XumMuyeckHe HCTOYHMKH TOKA.
DNeKTPOJHbIE TOTEHIIUABI.
DJEeKTPOIN3 PACIUIaBOB U BOJIHBIX
pacTBOpoOB 3eKTpoauTOB. [Iponeccsl,
IIPOUCXOJSIINE HA KaTO/E U aHOJE.
VYpaBHEHHUS SJEKTPOXUMHUECKUX
IIPOLIECCOB. DIJIEKTPOJIN3 BOAHBIX
PacTBOPOB C MHEPTHBIMU JIEKTPOJIAMHU.
Koppo3sust meramnos. [loustue
KOppo3uu. XUMHUEcKast KOPPO3HUsL.
DNEeKTpOXUMHUYECKast KOPPO3HSL.
CriocoObl 3a1UThl METAJIIOB OT
KOPPO3HH.

8. Xumust 3j1eMeHTOB

s-Onementsl. Bogopoa. Bona.
OnemenTsl [A-rpynmsbl. [llenounsie
Metasuibl. [IpupoaHbie coequHenus
HATpUSL U KaJusl, X 3HaYCHHUE.
Onements! IIA-Tpynnsl. Kansumii, ero
MoJIy4yeHue, U3nYecKue U XuMHUIeCKHe
CBOMCTBA. pOJIEMEHTHI. ATIOMUHUMH.
["anorensl. ['anioreHsl B mpupoJe.




buonoruueckas posib rajJoreHos.
OnemenTsl VA-rpynmnsl. Bogopoansie
COEMHEHUS 3JIEMEHTOB V ATpyIIIbL.
Oxkcwupl a3ota u docdopa,
COOTBETCTBYIOIIME UM KUCIOTHIL. A30T
u hochop B mpupoe, ux
Ouosiornyeckas posib. JneMeHTs [VA-
rpynnsl. YTIepoa U ero ajuioTPOIus.
Conu yroipHOM ¥ KPEMHHUEBBIX KHCIIOT,
UX 3Ha4Y€HUE U PUMEHEHHE.
[TpuponooOpasyromias pojib yriaeponaa
JUISL dKUBOM Ml KPEMHHUS JJTsI HEXKUBOU
npuposl. d-OnemeHTsl. Menb, IMHK,
XpOM, JKeJe30, MapraHel] Kak MpocThie
BEIIIECTBA, X (pU3HUECKUE U
XUMHYECKHE cBoycTBa. Haxokaenue
3TUX METAJIJIOB B MPUPOJIE, UX
noJiyueHue u 31aueHue. CoennHeHus
d-371eMEHTOB C pa3IM4YHbIMU
CTENEHSIMH OKHCIICHMSL.

B mom uucne, npakmuueckux
3AHAMUI U 1A00PAMOPHBIX padoOm
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1. IpakTHyeckoe 3ansaTHE Nel
Pemenue 3aga4 Ha ycTaHOBJIEHUE
MacCOBOM JIOJIM XUMHYECKHUX
9JIEMECHTOB, Ha Ta30BbIC 3aKOHEI

2. llpakTnyeckoe 3ansaTue No2
Pemenue 3a1a4 Ha pa3IMdHbIe BUIbI
KOHIIGHTpALlUU PaCTBOPOB

3. IIpakTuyeckoe 3ansaTHe Ne3
Pewrenne ypaBHEHUN OKACIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUN

4. IlpaxkTnyeckoe 3ansitue Ne4
Pemienue ypaBHeHUH Ha AIEKTPOIU3
BOJHBIX paCTBOPOB

5.JIabopaTopHasi padora

Nel M3yueHue OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB U
HOMEHKJIATyPbl

6. JIaboparopHasi padora Ne2
CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB

7. JlaGopaTopHas padora Ne3
HccnenoBanue mpouecca 31eKTpoIu3a
BOIOHBIX paCTBOPOB 3JICKTPOJIMTOB

CamocrosiTesibHast padoTa
o0yuyawuuxcst

Tema Ne. 2
Oprannueckasi
XUMHS

Opzauuuecxaﬂ XUMUA

50

1. Teopusi cTpOEHHSI OPTaHUYECKUX
coeIHHEeHH I

Teopust CTpoeHUs OPraHUuYECKUX
coeauHennit A. M. bytneposaa.
CrpoeHue aToMa yrieposa.

OKO01, OK02,
OKO03, OK04, OK07




DneKTpoHHOE 00JaK0 M OpOUTATIb, S- U
p-opbutanu. KoBaneHTHas xuMu4eckas
CBSI3b U €€ KJIacCUu(UKaIM 110 CIIoco0y
MepeKphIBaHUs opouTanei (- u m-
cBs3n). Knacenukanus opraHnueckux
coenunenunil. Knaccudukarus
OpPTraHUYECKUX BEIIECTB B 3aBUCIMOCTH
OT CTPOEHUS YIIIEPOAHOM LenH.
Knaccudukanus opranuueckux
BEIIECTB 110 TUIY (PYHKIIMOHAIBHOM
rpynbl. OCHOBBI HOMEHKIIATYPbI
OpraHU4YeCcKUX BeulecTB. TpuBUAIbHBIE
Ha3BaHus. PanmonanbHas
HOMEHKJIaTypa KaK IIpeIIeCTBeHHNLA
HomeHknarypsl [IUPAC. Homenknatypa
IUPAC: mpunIumnsl o0pa3oBaHus
Ha3BaHUM, CTaPIIUHCTBO
(GYHKIMOHATBHBIX TPYIII, HX
o0o3HaueHue B nmpedukcax u
cy(hdukcax Ha3BaHUI OpraHMYECKUX
BEIIECTB.

2.11penenabHble YriieBOJAOPO/bI.
I'omonoruyeckuii psiz aJIKaHOB.
[TonsiTre 006 yriieBomopoaax.
Homenknarypa ankaHOB U aTKUIbHBIX
3amectuTenceii. PU3ndecKne CBOMCTBa
AIKaHOB. AJIKaHbI B IPUPOJE.
XUMHUYEeCKHE CBOMCTBA aIKaHOB.
I"anorenupoBanue (padots H. H.
CemeHOBa), HUTPOBAHUE TIO
KonoBanoBy. KpekuHr ajnkaHoB,
pas3IuYHbIC BUABI KPEKUHTA,
MIPUMEHEHUE B MPOMBIIIJIEHHOCTH.
[Tuponus u KOHBEpCHUS METaHa,
n3oMepuzaus aakanoB. Oomactu
MIPUMEHECHHUS aJIKAHOB.
[TpombInIeHHBIE CTTIOCOOBI TTOTYUYSHUS
QJIKAHOB: MOJYUYEHHUE U3 PUPOJIHBIX
HMCTOYHUKOB, KPEKHHT MapaduHOB,
MOJIy4eHUE CHHTETHYECKOTO OCH3MHA,
razuukanus yrisi, THAPUPOBAHNE
aJIKaHOB.

3.9TUj1eHOBbBIE U IEHOBLIE
YIJIEBOIOPObI

I'omonoruyeckuii psiz aJIKeHOB.
DJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbl ITHUJICHA U
aJIKCHOB. XMMHUYECKHE CBOMCTBA
QJIIKEHOB. DNEKTPO(DUIBHBIN XapaKkTep
peaKuii, CKIOHHOCTb K pEaKIUsIM
MIPUCOETUHEHUS], OKUCIICHHUS,
nonmmepusanuu. Ilpasuino




MapKOBHHKOBA H €T0 JIEKTPOHHOE
oOocHoBauue. Peakuun
raJIOTeHUPOBAHUS,
THUAPOTAIOTCHUPOBAHMS, THPATAIIHH,
ruapupoBanus. [IpuMenenue aTuneHa
1 niporriieHa. [IpoMbIIeHHBIE
CIIOCOOBI TOTYUYEHUS alIKeHOB. Peakinu
JETHAPUPOBAHUS U KPEKHHTA aJTKCHOB.
JlabopatopHblie CIOCOOBI MOTYYCHHUS
ankeHoB. AnkanueHsl. [loustue n
KJIacCU(UKALIUS JTUSHOBBIX
YTJIEBOJIOPOIOB TI0 B3aHMHOMY
PacCTONIOKEHUIO KPATHBIX CBsI3el B
MoJekyJie. [ToHsTue o T-37JeKTPOHHOMI
CHCTEME.

4. AueTn/jieHOBbIE YIJIeBOAOPO/bI.
ApoMaTnyecKkue yriieBoAaopoibl
['omonorusomepus MexKiIaccoBas,
YIJIEPOAHOIO CKEJIETA, MOJIOKEHHUS
KpaTHO# cBs3u. Peakuus 3eIMHCKOrO.
IIpumeHeHne aleTUIIEHOBBIX
yrieBoopoaoB. [lonmuBuHMIanerar.
ITonyuyenue ankuHoB. [lonyyenue
aneTuiIeHa MUPOIN30M METaHa U
KapOUTHBIM METOJIOM.
['omonornueckuii psij anKUHOB.
Nuecknii pax apeHoB. benson kak
MpeACTaBUTENb apeHOB. PazButue
MPEJCTaBICHUN O CTPOCHNUHU OEH301a.
XHUMUYECKUE CBOMCTBA APEHOB.
[Tpumeps! peakiuii 31eKTpoGUIHLHOTO
3aMEIlEeHMS: aJIOT€HUPOBaHUS,
AIKWINPOBaHMsI (KaTaau3aTophl
Opunens—Kpadrca), HUTpOBaHMUSI,
cynbdupoBanus. Peaknm
TUIPUPOBAHUS U MIPUCOETUHEHUS
xJyiopa Kk 6en3ony. OcobeHHOCTH
XUMHUYECKHUX CBOWCTB FOMOJIOIOB
OeHzoJa.

S.IIpupoaHbie HCTOYHUKH
YIJ1€BO/I0PO10B

Hedts. Pextudukanms aedru,
OCHOBHBIE (DpaKIIUU ee pasJIeIeHUs, UX
KCMoJIb30BaHue. Bropuunas
nepepaboTka He(TENPOIYKTOB.
Kpexunr HegTenpo1yKToB.
Pucdopmunr HeTenpoayKTOB.
KauecTBO aBTOMOOUIILHOTO TOTIIMBA.
OxranoBoe uucio. [Ipupoansiii u
nmonyTHBIA HeTstHOM ra3pl. CpaBHEHHE
COCTaBa MPUPOJTHOTO U MOy THOTO
ra3oB, MX IMPAaKTHYECKOE




ucnosp3oBanue. KamMeHHbIN yrois.
OCHOBHBIE HaINlPaBJICHUS
HCIOJIb30BaHUsI KAMEHHOT'O YIJIS.
KokcoBanue kaMeHHOT0 yriis,
BAYKHEUIIINE ITPOTYKTHI 3TOrO
rporiecca: KOKC, KAMEHHOYTOJIbHAs
CMO0JIa, HaJICMOJIbHAs BOJA.

6.I'uapokcuJIbHbIE COCTMHEHMSI
Crpoenue u KiacCu(pUKaINs CIHPTOB.
Krnaccudukanus cnupToB o Tumy
YIJIEBOJOPOIHOTO paiuKalia, YUCITy
TUAPOKCHIIBHBIX TPYII U TUITY aToMa
yIJIepo/ia, CBSI3aHHOTO C
TUIPOKCUIIBHOU TpynInoi. XuMHYECKUE
CBOIICTBa alIKaHOJIOB. Peaknonnas
CIIOCOOHOCTH TIPEIeTBHBIX
OJIHOATOMHBIX crUpTOB. CpaBHEHUE
KHCJIOTHO-OCHOBHBIX CBOWCTB
OpPraHUYECKUX U HEOPTraHUYECKUX
coeauHeHui, coaepxkamux OH-
IPYyIILy: KUCIOT, OCHOBAaHUM,
aM(pOTEPHBIX COCTUHEHUH (BOIBI,
ciupToB). CrIOCOOBI MOTy4YEHUS
cnupToB. ['MAPOIN3 raJloreHaJIKaHoB.
I'mpparanus ankeHoB, yCIOBUS €€
nposeaeHus. OTAeNbHbIE
MpEeACTaBUTENH AJIKAaHOJIOB.
MHoroaTomMHble criupThl. U3omepus u
HOMEHKJIaTypa MpeCcTaBUTENEH ABYX-
U TPEXATOMHBIX cTUPTOB. DeHo.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoenue penona. Bzaumuoe BiusiHue
apOMaTUYECKOro KoJIblia U
TUAPOKCHIIBHOW IPYIIIIBL.

7.AlbAeruabl 1 KeTOHbI
I'omostornueckue psbl aapAETUI0B U
KeToHOB. [loHsTHE 0 KapOOHUIIBHBIX
COCIUHEHUAX. DIEKTPOHHOE CTPOEHUE
KapOOHUIBHOM TpyNIbl. XUMUYECKHE
CBOWCTBA aJbJETUAOB U KETOHOB.
PeaknmonHasi cCiocOOHOCTb
KapOOHWIBHBIX COETUHEHUH.
IIpuMeHeHue U nony4yeHue
KapOOHWIbHBIX COCTUHEHUH.
IIpumeHeHne anbAEeru10B U KETOHOB B
OBITY ¥ IPOMBILIUIEHHOCTH. AJIbJICTU/IbI
U KeTOHBI B ipupoae (3¢upHbie Macia,
dbepomonnl). [Tomydenue
KapOOHMIIBHBIX COCTMHEHUI
OKHCJICHHEM CIIUPTOB, TUApaTaueit
QJIKMHOB, OKHCJIEHUEM YTJIEBOJOPOJIOB.




OtnenbHbIE IPEACTABUTETN
aJIbAETUI0B U KETOHOB.

8.Kap0OoHoBbIe KMCJIOTHI U UX
NPOU3BOJHbIE

I'omonoruueckuii psx npeneabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonaTne 0 KapOOHOBBIX KHCIOTAX U MX
kiaccupukanus. XuMu4ecKue
CBOHCTBa KapOOHOBBIX KUCIIOT.
Peakuuu, niroctpupytomue
KHUCJIOTHBIE CBOMCTBA U X CpPaBHEHHE
CO CBOICTBaMHU HEOPraHUYECKUX
KucioT. Peakuuu srepudukanum.
CriocoObI moTyueHust KapOOHOBBIX
KUCHOT. OTAETbHBIE IPEICTABUTEIH U
ux 3HaueHue. Ooime crnocoOsl
MOJTyYCHHS: OKUCIICHHE AIKaHOB,
QJIKEHOB, IEPBUYHBIX CIIUPTOB,
anpaeruioB. Cl0KHBIE HPHUPHL.
CrtpoeHre 1 HOMEHKJIaTypa CJI0KHBIX
3¢upoB. CriocoObl MOTyISHUS
CII0KHBIX 3(hUpoB. KUpbI Kak CI0KHbIE
s¢upsl riunepuHa. KapboHossie
KHCIIOTBI, BXOJSIIIUE B COCTaB )KHPOB.
Conu kapOOHOBBIX KHCIOT. MbLa.
CrocoObI TTOTy4YEeHUs COJICH
B3aMMOJICHCTBHE KapOOHOBBIX KUCIIOT C
MeTaJlJIaMi, OCHOBHBIMHU OKCHJIaMH,
OCHOBAHHUSIMH, COJISIMH; ILIEJIOYHOM
THJIPOJIU3 CIOKHBIX 3(PUPOB.

9.¥YrieBoabl, aMHHBI,
aAMHHOKHCJIOThI, 0eJIKH

[TonsiTue 06 yrieBoaax.
Knaccudukanms yrieromos. MoHo-,
I1- 1 TIOJIMCaXapuabl, IPEACTaBUTEIN
KaX/10} rpyMIbl yIIeBOJOB.
Mounocaxapuasl. CTpoeHue u
OINITUYECKask H30MEPHsI MOHOCAXapUIOB.
I'i1rok03a, CTpOoCHKE €€ MOJIEKYJIBL U
¢dbuzmveckue cBoiicta. TayroMepusi.
[Tento3bl. Puboza u nezoxcupnd03a Kak
MPEJCTABUTENN AJIbJJONIEHTO3.
Crpoenue monekyin. CtpoeHue
nucaxapuioB. CTpoeHHE U XUMUYECKHE
CBOMCTBA caxapo3sl. JIakTro3a u
MaJIbTO3a KaK U30MEpPhI Caxapo3bl.
OO11ee CTpoeHUE MOIUCAXAPHUIOB.
CrtpoeHue MoJIeKyJIbl Kpaxmala,
amMuiI103a U aMWIONEKTHH. Pusznueckue
CBOMCTBA Kpaxmaja, ero Haxox/eHUE B
pUpoJIe U OMOJIOTUYECKAsT POJIb.
I'mukoren. Knaccudukanus u




nzomepusi aMuHoB. [Tonarue 06
amuHax. [lepBuuHbIe, BTOpUYHBIE U
TPETUYHBIC AMUHBI. AHUIMHOBBIC
Kkpacurenu. [ToHsiTHE O CHHTETHUYECKUX
BoJIokHaX. IloamnamMunael u
MOJIMaMUHbIE CHHTETUYECKHE
BOJIOKHA. [IprMeHeHue u noiyyeHue
amuHOB. [Toryyenne amuHOB. PaboThI
H. H. 3unanna. AMUHOKHUCIOTHI.
[TonsiTrie 06 aMUHOKHUCIIOTAX, UX
KJ1accu(UKanus U CTpOCHHE.
Onrtudeckast U3oMepust o-
aMHUHOKHUCIIOT. benku. benku kak
MpUPOHbIE noauMepsl. HykiiennoBbie
KucioThl. HykJIenHOBBIE KUCITIOTHI KaK
MpUPOHbIE MoauMepsl. HykineoTuasl,
ux crpoenue, npumepsl. AT® u AJ1D,
MX B3aHMOIIPEBPALIEHUE U POJIb ITOTO
rporecca B IPUPOJE.

10. buoJsiornyecku aKTUBHbIE
coeIMHEeHUsI.

Xumus B )KU3HU 00111ecTBa DEepMEHTHI.
[TonsaTue o pepmMeHTax KaK o
OMOJIOrMYECKHUX KaTalnu3aTopax
0enkoBoil mpuposl. OcoOeHHOCTH
CTPOEHHUSI U CBOWCTB B CPABHEHUU C
HEOPraHUYECKUMH KaTaau3aTopamu.
Butamunsl. [lonsitue o Buramunax. Ux
Kiaccuukanus 1 0003HauUCHHE.
Hopma notpebnenust BUTaMHUHOB.
BonopactBopumele (Ha npumepe
ButamuHOB C, rpynmsl B u P) n
KHUPOPACTBOPUMEIE (Ha TIPUMEPE
ButamMuHOB A, D u E). ABUTaMHHO3HI,
TUIEPBUTAMUHO3bI U TUIIOBUTAMUHO3BI,
ux npo¢wmiaktuka. 'opmonsl. [lonstue
0 FTOPMOHAX KaK OMOJIOTUYECKU
AKTUBHBIX BEILIECTBAX, BHIMOJHSIIOIINX
SHIOKPUHHYIO PETYIISIIUIO
KU3ZHEAESITEIIbHOCTH OPTraHU3MOB.
XUMUA U TPOU3BOJCTBO. XUMUYECKas
MPOMBILIIIEHHOCTh U XUMUYECKHE
TEXHOJIOTUU. XUMHUS B CEITBCKOM
X034iCTBE. XUMU3aLUs CEIIbCKOTO
XO03SICTBA U €€ HaIpaBJICHUS. XUMHUS U
AKOJIOTHs. XUMHUYECKOE 3arpsi3HEHUE
OKpy:karoien cpenbl. OxpaHa
rUIpOochepsl OT XUMUYECKOTO
3arpsA3HEHUs. XUMUs U [TOBCEIHEBHAA
KU3Hb YeoBeka. JloMalHss anTeka.
Moronue u YuCTAIne CpecTBa.




CpenctBa 60pbOBI C OBITOBEIMU
HACEKOMBIMH.

B mom uucne, npakmuueckux
3AHAMUI U 1A00PAMOPHBIX padoOm
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1. IlpakTHyeckoe 3ansaTue Nel
Onpenenenne XuMUIeCKon HOpMYJITbI
BELIECTBA 10 IPOAYKTAM €r0 CTOPAHMUSI

2.IIpakTHyeckoe 3ansaTHE Ne2
N3ydyeHne XuMHYECKUX CBOWCTB,
M30MEPUH U HOMEHKJIATypPbl
STUJICHOBBIX YTJIE€BOJOPOJIOB

3. IllpakTnuyeckoe 3ansitue Ne3
M3ydenue cBOCTB OeTKOB

4. IlpakTnueckoe 3ansaTue Ned
Onpenenenrne XUMUIECKOH (GopMyIIbl
BenecTBa B cocraBe BuTaMuHoB A,C, /[

S.IIpakTuueckoe 3ansaTue NeS
M3ydeHue CBOMCTB MoucaxapuaoB

JlaGoparopHasi padora Nel
OO6HapyxeHue HempeeIbHBIX
COEIMHEHUI B KEPOCUHE, CKUIHIApe

JlabopaTopnast paGoTa Ne2
OxwuciieHue CupToB pa3IuYHOIo
CTPOEHHUs XPOMOBOM CMECHIO

JlaGoparopHnasi padora Ne3
[Tonyuyenue riuuepara Meau

JlaGoparopHasi padora
Ned  AHann3 BOCCTAaHOBUTEIBHBIX
CBOICTB aJIbJIETHI0B

JlabopaTopHasi pabora
NeS5 W3yuyeHue XUMHUYECKHX CBOMCTB
YKCYCHOM KHCJIOTBI

CamocrosiTesibHast padoTa
o0yuyawuuxcst

10

IIpomeskyTounas arrectauusi B popme
Au(pPepeHIHPOBAHHOIO 3a4€eTa

Bcero:

84

3 MarepuajibHO-TeXHUYECKOe W y4eOHO-MeToAuYecKoe olecrnedeHne JIUCHUNIIHHBI

(MoayJin)
3.1 CnennanbHble NOMELIECHHUS ISl PeaJu3alui NPOrpaMMbl

Kabuner xumum c¢ mnaboparopueil M 1a0OpaHTCKOH KOMHATOH, YIOBIETBOPSIOIINE
TpeOOBAHUAM CAaHUTAPHO-IMHACMHUOIOTHYECKIX TpaBmil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne 178—
02) u ocHalIeHHbIE THUIIOBBIM O0OpPYJOBAaHHEM, IO3BOJISIOLUIMM JOCTHKCHHE O0YYarOIIUMHCS
yctanoBieHHbIX ®I'OC COO TpeboBaHMA K TMPEAMETHBIM, METANPEAMETHBIM M JIMYHOCTHBIM

pe3ysbTaTaM OCBOCHHUS POTrPAMMBbl yUeOHOM TUCIIUITITHHEIL.

B Tom umcie,

oOecrieueHns kabUHeTa BXOIAT:

— JIOCKa;

— MOCAaA0YHBIC MCECTA 1O KOJIMUCCTBY OGy‘-IaIOH_[I/IXC}I;
— pabodee MECTO penoJaBaTes;

B COCTaB yqe6Ho-MeTozmquK0ro H MaTCpHUATIbHO-TEXHUYECKOT'O




— MHOTO()YHKIIHOHATbHBIN KOMITJICKC MPEIOIaBaTelIs;
— HarIsAOHbIE TOCOOHS;
— UH(POPMAIIHOHHO-KOMMYHHUKATHBHBIC CPEICTBA.

3.2 UudopmanmnoHHoe obecriedeHre peaan3anuu NporpaMmmbl
3.2.1 OcHoBHas JHUTEpaTypa

1. T'abpuensn, O. C. Xumus 11 npodeccuil 1 CneruaaIbHOCTeH TEXHUIECKOTo Mo
y4eOHHMK JUIsI CTYJIEHTOB oOpaszoBarenbHbIX yupexkaenuii CIIO Ha 6a3e OCHOBHOrO OOIIEro
oOpa3oBaHHUs C TMOJIy4eHHEeM cpeaHero obmero oOpazoanust / O. C. T'abpuensn, U. T.
OctpoymoB. — 10-e u3n. — MockBa : Axkagemus, 2022. — 272 c. — (IIpodeccuonanpHoe
oOpa3zoBanue : O0Ie00pazoBaTeNbHbIC TUCIUIUINHBI). — TEKCT : HeMmOCPEACTBEHHBIH.

3.2.2 JlonoJIHUTEIbHAS JIUTEpaTypa

1. Auunorenosa, . B. Xumus: yue6nuk u npakrukym uist CI10 / Audunorenosa U. B.,
babkos A. B., IlonikoB B. A.. — 2-e u3a., ucrnp. u nomn. — Mocksa : FOpaiit, 2020. — 291 c. — ISBN
978-5-534-11719-6. — URL: https://urait.ru/book/himiya-452856— TekcT : 37€KTPOHHBIHA.

2. OnetinnkoB, H. H. Xumus. anropuT™bl pemieHus 3a1a4d U TECThI: ydeOHOoe mocodue s
CIIO / OneitnukoB H. H., Mypassesa I'. I1.. — 3-e u31., ucnp. u gon. — Mocksa : FOpaiit, 2020. —
249 c. — ISBN 978-5-9916-9665-4. — URL: https://urait.ru/book/himiya-algoritmy-resheniya-
zadach-i-testy-452906— TeKcT : 31eKTPOHHBIH.

3. Pocun, . B. Xumus. yaeOnuk u 3amaunuk mis CIIO / Pocun U. B., Tomuna JI. J1.,
ConoseeB C. H.. — Mocksa : HOpaiit, 2021. — 420 c. — ISBN 978-5-9916-6011-2. — URL:
https://urait.ru/book/himiya-uchebnik-i-zadachnik-469893 — TekcT : AIEKTPOHHBIH.

4. Xumusd. 3ama4auk.: yuyeOnoe nocodbue mia CIIO / IMox obmr. pen. ®Paneesa I'.H.. —
Mockaa : FOpaiit, 2021. — 236 ¢. — ISBN 978-5-9916-7786-8. — URL: https://urait.ru/book/himiya-
zadachnik-470947 — TekcT : 2IEKTPOHHBIH.

5. 3aiines, O. C. Xumus. 1abopaTOpHBIN MPAKTUKYM U COOPHUK 3a/1a4.: yaeOHOe mocooune
st CT1O / 3aiiiieB O. C.. — Mockaa : FOpaiir, 2021. — 202 c. — ISBN 978-5-9916-8746-1. — URL:
https://urait.ru/book/himiya-laboratornyy-praktikum-i-sbornik-zadach-471405 — Texkcer
AJIEKTPOHHBIN.

6. IlaBmos, H. H. O6mas u Heoprannueckas xumus : yueOHuk 17151 By308 / H. H. T1aBmos.
— 2-e u3n., mepepad. u gorn. — M. : Ilpoda, 2002. — 448 ¢. — ISBN 5-7107-4288-0. — Texkcr :
HEMOCPEICTBEHHBIN.

7. I'munka, JI. H. O0mias xumust : YyeOHoe mocobue ams By30B / noa pea. A. M. Epmakosa.
— wu3n. 30-e, ucnpaBnenHoe — M. : Hurerpan-IIpecc, 2003. — 728 ¢. — Teker :
HEIOCPEICTBCHHBIMN.

8. I'munka, JI. H. 3agaun u ynpaxxHeHus 1o oOmiel Xumuu : Y4ueOHoe mocodue Jijisi By30B
/ mon pen. B. A. PabunoBuua u X. M. PyOunoii. Ilpu yuactum T. H. Anekceesoii, MH. b.
[TnatynoBoi, B. A. Pabunosuua, X. M. Py6unoii, T. E. XpunynoBoii. — M. : UnTerpan-Ilpecc,
2011. —240 c. — TekcT : HEMOCPEeACTBEHHBIM.

9. 3aitnieB, O. C. Xumus : yueOHUK 11 CTyI. BeiciL.yueO. 3aBeaenuit / O. C. 3aiineB. —
M. : U3parenbckuit nentp "Axagemus", 2008. — 544 ¢. — ISBN 978-5-7695-4270-1. — Tekcre
: HEMOCPEICTBEHHBIM.

10. Bonbxun, B. B. O6mas xumusa. M30pannbie riaBsl : YuebHoe mocobue / B. B.
Bonbxun. — 2-e u3a., nepepad. u qon. — CII6 : U3naTenscTBo "Jlans", 2008. — 384 c. : uin. —
(YueOuuku nms By3oB. CrneunanbHas nureparypa). — ISBN 978-5-8114-0831-3. — Teker :
HEMOCPEICTBEHHBIN.

3.2.3 MeToanueckas Jureparypa


https://urait.ru/book/himiya-452856
https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-452906
https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-452906
https://urait.ru/book/himiya-uchebnik-i-zadachnik-469893
https://urait.ru/book/himiya-zadachnik-470947
https://urait.ru/book/himiya-zadachnik-470947
https://urait.ru/book/himiya-laboratornyy-praktikum-i-sbornik-zadach-471405

3.2.4 UnTepHeT pecypchbl

1. Enunas xomnexkuust LudpoBsix 00pa3oBaTenbHBIX peCcypcoB [ DIEKTPOHHBIN pecypc]. —
Pexxum noctyna: http://school-collection.edu.ru/ , cBoOOAHBIN. — 3aril. ¢ FKpaHa.

2. EnuHoe okHO nocTyma K WH(GOPMAIMOHHBIM pecypcaMm [DIeKTpoHHBIH pecypc]. —
Pexum noctyna: http://window.edu.ru/ , cBo6oaHBIH. — 3ari1. ¢ sKpaHa.

3. ®enepanbHbBIi 1EHTP HHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB

[DnexTponHbIi pecypc]. — Pexxum nocrtyma: http:/feior.edu.ru/ , cBoboansIil. — 3ari. ¢
JKpaHa.

4. XuMUKH ¥ XUMHS [ DIEKTPOHHBIN pecypc] : dKypHaJl XMMHKOB-3HTY3HacTOB. — Pexxum
noctyra: http://chemistry-chemists.com/ , cBoOOAHBINA. — 3ari. ¢ dKpaHa.

5. Xumus [DneKTpoHHBIH pecypc] : y4eOHO-MEeTOANYECKHUIA Ky pHAT Ul yUYUTEIeH XUMUN
u ecrectBo3Hanus / W3marenbckuit gom  «llepBoe ceHTsOps». — Pexum gocryna:
http://him. Iseptember.ru/ , cBOOOIHBIN. — 3ari. ¢ FSKpaHa.

6. Xumus B MIKOJE [DNEKTPOHHBIA pecypc| : HAyYHO-TEOPETUUYECKUH M METOIUYECKUN
KypHai. — Pexxum nocryna: http://www.hvsh.ru/ , cBoGoaubIi. — 3ar. ¢ skpaHa.

7. XuMHsl ¥ KU3Hb [DJIEKTPOHHBIN pecypc| : HaydyHO-TIOMYJISIPHBIM KypHal. — Pexum
noctyna: http://www.hij.ru/ , cBo6oaHbIH. — 3ari. ¢ sKpaHa.

4. Opranusanusi CaMOCTOATEJIbHOH padoThI 00y4YarOIMXCs

CamocrodrenbHas paboTa 00y4aromuXcsi OCYIIECTBIACTCS B 00beMe, YCTaHOBICHHOM B
paszzene 2 HacTosAIIeH MporpaMMbl TUCIUILIUHBI (MO JIS).

Jns  caMoCTOATeNbHOW — paboThl  OOYYalOIIMXCS  MPEAYCMOTPEHBI  CIIeHUalIbHBIC
IIOMEIIEHUS, OCHAIEHHBbIE KOMIIBIOTEPHOW TEXHUKOH C BO3MOXHOCTbIO MOJKIIOYEHHUS K
UHPOPMALIMOHHO — TENeKOMMYHHMKAlMOHHON cetn "HHTepHer" c obecneueHueM JOCTyIna B
JJIEKTPOHHYIO  MHGOpPMAaIMOHHO — oOpasoBarenbHylo cpeny ¢wmana Ky ['TY B
r.MexnypedeHcke.

5. ®oH/1 OLIEeHOYHBIX CPECTB [JIsl NPOBeIeHHUs TEKYIero KOHTPOJIsl, IPOMeKYTOYHOM

aTTecTAlMU 00y4al0IMXCs 10 JHCHHUILIMHE
5.1 ITacnopT poHIA OLIECHOYHBIX CPEACTB

No HanmenoBanue |(Coepxanue Kon 3HaHWs, YMEHUS, dopma TEKyIIero
pa3nenos (TeMbl) pa3jenia | KOMIIETCHIIMU [IPAKTHYECKHUI OTBIT, | KOHTPOJIS 3HAHUH,
MU CLUITITUHBI HEOO0XOANMbIE IS YMEHHH,

(bopMUpOBaHUS MPaKTUYECKOTO
COOTBETCTBYIOIIEH OTbITA,
KOMITETEHLIUU HEOOXOUMBIX JIJIS
dbopmMupoBaHH
COOTBETCTBYIOLIECH
KOMIETEHIIUH
Pazmen 1. Tema 1. OK 01, UIM4HOCTHEIE YcTHBIN WiIn
O6mas xumus [Heopranmdeckas | OK02, OK pE3yIbTaThl: MUCbMEHHBIN
xumusg Tema 2. | 03, OK 04, -['0TOBHOCTB K ompoc.
Opranuueckas | OK 07 CaMOpPa3BUTHIO, [IpakTnueckue
XUMUS CaMOCTOSITETHHOCTUA U | PabOTHI.
CaMOOTPEIEeNICHHUIO;- JlaGoparopHble
Hanvuuyne MOTHUBAIUu K | pabOoTHI.
OOyYECHHIO U
ITMYHOCTHOMY
A3BUTHIO.



http://school-collection.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://chemistry-chemists.com/
http://him.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

MeranpenMeTHbIe
pe3yabTaThl:
~-OCBOECHHBIE
00 yJarOIITIMUCS
MEKIIPEIMETHBIC
MOHSATUS U
YHUBEPCAITbHBIE
y4eOHBIC IEHCTBHS
pETYJISTUBHBIE,
no3HaBaTeNbHbIE,
KOMMYHUKAaTHBHBIE)
~CIIOCOOHOCTb UX
MCTIOJIB30BaHUS B
MO3HABATEIbHOU U
COLIMAJIbHOW MPAKTHUKE;
-TOTOBHOCTb K
CaMOCTOSITETTLHOMY
MIAHUPOBAHUIO U
OCYILIECTBICHUIO
y4eOHOM IeITeTbHOCTH,)
OpraHu3aIKK Y4eOHOTO
COTPYJIHUYECTBA C
Me1arorn4ecKuMu
paOOTHUKAMU U
CBEpCTHUKAMU, K
YYaCTHIO B TIOCTPOSCHUU
MHIMBUIY ATBHOM
00pa3oBaTEILHOM
TPaeKTOpPUU
[IpenmeTHbIE
pe3yabTaThl:
C(OPMUPOBAHHOCTH
YMEHUM MIAHUPOBATh U
BBITTOTHSITH XUMUYECKH]]
BKCIEPUMEHT B
COOTBETCTBHH C
MpaBUJIaMU TEXHUKU
0e30nacHOCTH IpU
OOpaIieHuu ¢
BEIIECTBAMHU U
ITabopaTOPHBIM
000pyNIOBaHUEM;
MNpeICTaBISTh
pe3yabTaThl
XUMUYECKOTO
BKCIIEPUMEHTA B (hopme
3aMUCH YPaBHEHU I
COOTBETCTBYIOIIUX
peakiui u
(bopMyIHpoBaTh
BBIBO/IbI HA OCHOBE 3THX
€3YJIhTATOB;




C(OPMUPOBAHHOCTH
YMEHHUS aHAIU3UPOBATh
XUMHUYECKYTO
mHMOpMaIHIO,
MOTy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CPEICTB
MaccOBON MH(OpMaIUH|
cetb UHTEpHET U
npyrue);
CdopmMupoBaHHOCTH
YMEHUU BBISBIISITH
XapaKTEPHbIE MPU3HAKI
1 B3aMOCBSI3b
M3y4YEeHHBIX TOHATUH,
MPUMEHSTh
COOTBETCTBYIOLIME
MOHSATHUS TIPH ONTHCAHUU
CTPOCHUS U CBOMCTB
HEOPTaHUYECKUX U
OPTaHUYECKUX BEIIECTB
M UX TIPEBpalICHHUI;
BBISIBJIITH B3aIMOCBSI3b
XUMHUYECKUX 3HAHUU C
MOHATUSMU U
NpeaCTaBICHUSIMU
MpyTUX
ECTECTBEHHOHAYYHBIX
MpeIMETOB;
CdopmMupoBaHHOCTH
PEACTABICHUI: O
XUMHUYECKON
COCTaBJISFOLIEN
ECTECTBEHHOHAYYHOMH
KapTHHBI MUPA, POJIH
XUMUU B TO3HAHUU
SIBIICHU ITPUPOJBL, B
(bopMHUpOBaHUH
MBIIIUICHUS U KYJIBTYPbI
ITNYHOCTH, €€
(byHKIIMOHATIBHOMN
rpaMOTHOCTH,
HEOOXOIMMOMN IS
pelLIeHHs MPAaKTUYECKUX]
3asad U IKOJIOTUYECKU
00O0CHOBAaHHOTO
OTHOIICHUS K CBOEMY
3IIOPOBBIO U IPUPOTHOM
Cpene;
chOpMHPOBAHHOCTH
YMEHUN COOTI0IaTh
MpaBuiia SKOJIOTUYECKU
[1eJIeCO00pa3HOTO




MOBECHUS B OBITY U
TPYIOBOU JIESITEIBHOCTH
B L[EJISIX COXPAHEHUS
CBOETO 3/I0POBbSA U
OKPY’KaroIeu
PUPOTHOU CPEJIbL;
YUUTHIBATH OMACHOCTb
BO3JIECHUCTBUS Ha KUBEIE
OpraHUu3Mbl
OTIPEICIICHHBIX
BEIIICCTB, IOHUMAs
CMBICJI TTOKa3aTelIst
npeacIbHON

MOy CTUMOM
KOHLIEHTpAIlUH;

5.2 TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATEPHAJIbI
5.2.1 OueHo4YHbIe CpeCTBA NPH TEKYLIeM KOHTPOJIe

Texymuii KOHTposib OyJeT 3aKiouyaTbcs B ONPOCE OOYHYAIOUIMXCS MO KOHTPOJBHBIM
BOIIPOCaM JAUCHUIUIMHEBI "XUMuA", TPOBEPKE MPAKTUIECKUX pabOT M OTUETOB 1O Ja00PaTOPHBIM
pabotam.

Ilpumepnolii nepeuenb KOHMPOJILHHIX ONPOCOE.

1. CocTaBUTh 3JIEKTPOHHYIO U 3JEKTPOHHO-TpaduuecKyro (hOpMyJibl aTOMa 3JIEMEHTa C
NOPSAKOBBIM HOMepoM 21. Vka3aTh BaJeHTHbIE 3JIEKTpPOHBbI. K KakoMy ceMelCTBY OTHOCHUTCS
JJIEMEHT?

2. Hanmcatsb 37eKTpOHHBIE (GOpMYJIIbI HOHOB SN2+ 1 S2 . DIIEKTPOHHBIM KOHPHUTYpAIHIM
KaKMX HEUTpaJIbHBIX aTOMOB COOTBETCTBYIOT 3TH (pOpMYJIbI?

3. Vkazarp TN xumuueckod cBszu B moiekynax H2 , 12 | HI, Nal. IIpuBectu cxemy
HEPEeKPBIBAHUS JIEKTPOHHBIX 00JIAKOB M HAIIPABJIECHNUE CMELIEHUS 3JIEKTPOHHOM INIOTHOCTH.

4. ITonGepuTte KaTOJHOE M aHOTHOE TIOKPBITUS UL KoOanmbTa. OOBsCHUTE CBOW BBIOOP.

5. JlaiiTe onpeneneHre KOPpO3nu METAIIIOB.

6. OcHOBHBIE BUbI KOPPO3UU METAILIOB.

7. Ot kakux (HaKTOPOB 3aBUCUT CKOPOCTh KOPPO3UH METAILIIOB.

8. [IpuBeauTe mpuMep MeTalIa, CIIOCOOHOTO MACCUBUPOBATHCSI.

9. Metozbl 60pb0OBI ¢ KOPPO3UEH METAIIIOB.

10. B yem oTii4Me KaTOIHBIX U AHOJHBIX METAJUIMYECKUX MOKPBITHIM.

11. JlerupoBanue MeTamioB.

12. NHrubupoBaHre KOPPO3HH.

13. MaiiTe onpezesenne 3IeKTpoIn3a paCTBOPOB.

14. Ykaxure, Kakue MpOoIECChl MPOTEKAIOT HA KaTO/I€ U aHOJI€, KAK OHM 3apsyKEHBI.

15. Yto Takoe nonspusanus. [loTeHnman pas3noxkeHus U nepeHanpsHKeHus.

ITpu npoBeneHun onpoca KaxaoMy odydaromemycs OyAeT 3a1aH0 3 BOIIpoca Ha KOTOpbIe
OHM JIOJIKHBI 1aTh OTBETHI.

Kputepuu onenuBanus:

- 90-100 GanyoB — MpH NMPaBUIBLHOM U IOJIHOM OTBETE HA TPU BOIIPOCA;

- 80-89 GamnoB — mpu MPaBUJILHOM U TTOJITHOM OTBETE Ha JIBa BOMPOCA;

- 60-79 GamwioB — MpH MPaBUILHOM M HEIMOJHOM OTBETE HA J[BAa WJIM NPABHWIBHOM U
IIOJTHOM OTBETE Ha OJIMH U3 BONPOCOB M YACTUYHOM OTBETE HA OCTAJIbHBIE;

- 0—59 6anmIoB — pu NPaBUIILHOM M HEIIOJHOM OTBETE TOJILKO Ha OJJUH U3 BOIIPOCOB, TIPU
OTCYTCTBUY NPaBUIbHBIX OTBETOB HA BOIPOCHI.

IITkana oneHUBaHUS



KomnuuectBo 6am10s0-5960-7980-89/90-100
IlIxana onesuBauusg 2 3 4 5

Jlabopamopuwie padomot.

JlabopaTopHple pabOThI TPUBEIEHBI B METOJWYECKUX YKA3aHHSAX K JIaOOpaTOPHBIM
paboTam Mo AUCHHUIUTHHE « XUMUS».

[To maGopatopHBIM paboTam MPEICTABIACTCS OTYET

OTuer HOKEH COEpKaTh:

1. Ha3zBanue paboTHI.

2. Llens 1abopaTtopHON pabOTHI.

3. 3anuch TaHHBIX OIbBITA.

4. YpaBHEHMS POTEKAIOIINX XUMHUECKUX PEAKLINH.

5. OcHOBHBIE pacueTHbIE (YOPMYJIBI.

6. I'papuxu, Tabnuiibl - ecau TpeOyeTcs 1o 3a1aHuIo.

7. HaOmromeHns ¥ BBIBOJIEL.

Kpurepun onieHuBanus:

- 90-100 GannoB - WpH BBHIMOJHEHWH BCEX IYHKTOB B IMOJHOM 00BEME, 0€3 ommooK;
CIeTIaHbI TPABIIIbHBIE BBIBOBL;

- 80—-89 GaynyoB - WPH BBHIMOJHEHWH BCEX IMYHKTOB B IOJIHOM OOBEME, HO JOMYIICHBI
HE3HAYNTENbHbIC OIMOKY B pacueTax He BIUSIONINE HA BHIBOJI;

- 60-79 GanmiaoB - MpU BHINIOJHEHHH BCEX IYHKTOB B TOJHOM 00OBEME, HO B pacuerax
JOTTYIICHBI OLTMOKH, BIIUSIONINE HA BHIBOJ,

- 059 6ayoB - nmpu 0hOPMIICHUH PA3/ICTIOB B HEMOJHOM 00BEME.

IITkana oneHUBaHUS
KonnuectBo 6amnos0-5960-7980-8990-100
IlIxana onesuBauusg 2 3 4 5

[Tpumeps! npakTHUECKUX padoT

Tema : Kimaccbl HEOPraHM4ECKUX COCTUHEHUN.

1)HazoBure coequHEHNs U ONPEAEINTE KIIACC HEOPraHUYECKHUX BEIIECTB:

Zn(NO3 )2 , AI(OH)3 , Na20, H2S04 , Na[Al(OH)4 (H20)2 ], NaHSO4 , CO2 ,
CrOHSO4 , K3AsO4, (NH4 )2 [PtCl4 ], NaH2SbO4 , K3 [Fe(CN)6 ], P205 , Ca(HCO3 )2 , Na3
[Co(CN)6 ].

2)Hanummre HOHHO-MOJIEKYJISIPHOE YpaBHEHHUE pEaKIIU:

Pb(NO3 )2 + KI —

HCI + Na2CO3 —

3) 3. Hanmmwte ypaBHEHHUSI PEBPAIIICHU

Na20 — NaOH — Na2S04

Mg — MgS04 — Mg(OH)2

Fe — Fe203 — FeCl3

BaO — BaCl2 — Ba(NO3 )2

Ca — CaCl2 — Ca(OH)2

Tema OKHCIUTEIBHO - BOCCTAHOBUTEIBHBIE PEAKIIUN

CocraBbTe JIEKTPOHHBIE YpaBHEHUS U Mo0epuTe K03(h(PUIMEHTH HOHHO-3JIEKTPOHHBIM
METOJIOM B pEaKuu:

KClO3 + MnS0O4 + KOH — K2MnO4 + KCI1 + H20

Cd + KMnO4 + H2S04 — CdSO4 + MnSO4 + K2S04 + H20

Omnpenenute METOAOM 3JEKTPOHHOro OanmaHca KO3(pPHUUIMEHTH B  ypaBHEHHSX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH:

Zn + H2SO4(kon1) = ZnSO4 + SO2 + H20

Kakoli HMOH BBIMOJNHAET POJb OKHUCIUTENs, BOCCTAHOBUTEIS B BBIIE YKa3aHHbBIX
peakiusax?

Kputepuu onenuBanus:



-90-100 Ga1oB - IpH MPABWIIBHOM PEIICHUH TPEX 3aJIaHU;

- 80-89 OamoB - mMpU MPaBUIBLHOM PEIICHUH JABYX M HEMOJIHOM PEUICHUU TPEThEro
3alaHus;

- 60-79 Gamna - mpu MPaBUIBHOM PELICHUM OHOTO M HEMOJIHOM PELICHUH BTOPOTO U
TPETHETO 3a/1aHNUS;

- 0-59 Ganna - mpu NPaBUIBLHOM PELICHUU TOJBKO OJHOTO 3aJaHHsl I IPU OTCYTCTBUU
IIPABWJIBHOTO PELICHMS HA BCE 3aaHuUs

IITkana oneHUBaHUS

KomuuectBo 6ansos 0-59 60-79 80-89 90-100

[IIxana oreHnBaHUs 2 3 4 5
5.2.20ueH04HbBIe CPEACTBA IPH NPOMEKYTOYHOM aTTecTaluu

[IpomexxyTounasi arrtectanus OOydyalOMMXCs MO JUCHHUIUIMHE "Xumusg" sBisercs
obs3aTenpHON. DOpMOIT TPOMEKYTOUHOMN aTTecTanuu sBisieTcs AudepeHnpoBaHHbIN 3a4eT, B
npoliecce KOTOpOoro orpenensercss copMupoBaHHOCTh 0003HAUYEHHBIX B pabodeil mporpamme
KOMIIETCHIINH.

Bomnpocs! k nuddepeHupoBaHHOMY 3a4eTy

1. Ilepnoanueckas cucrema sinemeHToB [[.1. MenneneeBa. [lepuoauueckuii 3akoH.
Crpyktypa nepuonudeckoit cucremsl. Ilepuoast. I'pynmsl. [leproguueckoe n3MeHEHNE CBOWCTB
3JIEMEHTOB M COEIMHEHUI: KUCIOTHO-OCHOBHBIX M OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIX.

2. Knaccsl Heoprannueckux coeirHeHui. [IpocTeie u cnoxxubie BemecTBa. OKCUIBL.
OcHoBHBbIE, KUCIIOTHBIE U aMpoTepHbIe TUIPOKCH B, COH.

3. Turbl XUMHUYECKUX CBSI3EH.

4. Xumndeckast kuHeTuka. CKOpOCTh XUMUYECKOU PEAKIIUH.

5. 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON peaKK OT TeMreparypsl. Ilpasuino Bant-
Todda.

6. @aKkTOpHl, BIUAIOLIME HA CMEIIEHNE XUMUUECKOT0 paBHOBecus. [Ipunnumn Jle-
[Tarensbe.

7. XuMHU4YECKasi TEPMOJAUHAMUKA. TepMOAMHAMUYECKHE ITAPAMETPHI.
XapakTepucTudeckue QyHKIIMH COCTOSHUS.

8. lucniepcuble cucteMbl. OMyiabcuu. Cycnenzun. KosmonHele pacTBOPBI.

9. DnekTponuTUueckas auccouranys Boasl. MoHHOe npousBeaeHne Boabl. BonopoaHsiil
Y TUAPOKCUIIbHBIN TToKa3zaTenu. KucinoTHO-OCHOBHBIE MHAUKATOPHI.

10. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakny. CTeneHs okuciaeHus. BocctanoBurenu
u okucauTenu. OKUCIEHUE U BOCCTAHOBJICHHE.

11. Metamnbl. [TonoxxeHre METAIIIOB B IEPUOIUYECKON CHCTEME U OCOOEHHOCTH
cTpoeHus ux atoMoB. OOmIHe croco0bl MOTYYEHHST METAJIIOB.

12. Koppo3sust MetaiioB. [loHsiTue koppo3un. Xumudeckasi KOppo3usi.
DnexTpoxumuueckas Koppo3usi. CriocoObl 3alIUThl METAJUIOB OT KOPPO3UH.

13. Hemeramnsl. [Tonoxenne nemeramios B [lepuoaudeckoit cucteme, 0COOEHHOCTH
CTPOEHMS UX aTOMOB. DJIEKTPOOTPULIATEIbHOCTh. XMMUYECKHE CBONCTBA HEMETAJLIOB.

14. s-Onementsl. Bonopoa. Boga. Dnementsl [A-rpynmel. [lenoyHbie METaIIbI.
[Ipupoansle coeqMHEHMsI HATPUS U Kallus, MX 3HadeHue. DnemMeHTsl [IA-rpynnsl. Kansumid, ero
noJjrydyeHue, Gu3ndeckue 1 XuMHUIECKHe CBONCTBRA.

15. p-Onementsl. AmoMunuil. ['anorensl. ['anorens! B npupoje. buonoruueckas poib
rajoreHoB. JJEeMEHThl V A-TpyIIIIbl.

16. d-Dnementsl. Menp, IUHK, XPOM, JKETI€30, MapTaHell Kak MPOCTHIE BEIIECTBA, UX
buznyeckue 1 XuMHUYeCcKre CBONCTBRA.

17. Teopust cTpoenust opranuueckux coequHennii A. M. bytneposa. CtpoeHue aroma
yriiepoia. DIEKTPOHHOE 00JIaK0 U OpOUTAIIb, S- U P-OPOUTAIIH.



18. Knaccudukanust opranndeckux coequnennii. Homenknarypa IUPAC: nmpuHIumnb
00pa3oBaHUs Ha3BaHUH, CTAPUIMHCTBO (DYHKIIMOHAIBHBIX TPYII, UX 0003HaUCHHE B IpeuKcax
U cypdukcax Ha3BaHUM OPTaHUYECKUX BEIIECTB.

19. T'omonoruueckuit psia ankaHoB. [lonstre 00 yrieonoponax. Homenknarypa
AJIKaHOB W JKWIbHBIX 3aMecTUTeNe. PU3NYECKHe CBOMCTBA aIKaHOB. AJIKaHbI B MPUPO/IE.
XUMHUYECKUE CBOKWCTBA aJIKaHOB.

20. ITpombIIIIEHHBIE CITOCOOBI TTOTYUYCHUS ATKAHOB: TTOJTYYEHUE U3 IPUPOTHBIX
UCTOYHUKOB, KPEKUHT MapaduHOB, MOJYyYEHUE CHHTETHUECKOro OeH3MHA, ra3uuKaus yris,
TUAPUPOBAHUE ATIKAHOB.

21. 'omonorudeckuil psg ankuHoB. M3omepus MexkiIaccoBasi, yriiepoIHOIO CKEIIETa,
MOJIOKEHUS KpaTHOM cBsi3u. Peakiust 3e1mHCKOro.

22. IlpuMeHeHue alleTUIIEHOBBIX yriaeBoaopoaos. Ilonmuununanerar. Ilomyuenue
ankuHoB. [lonydyeHue aneTuiieHa NUPOIU30M METaHa U KapOUIHBIM METOOM.

23. 'omonorudeckuil psan ankuHoB. Mueckuii psg apeHoB. beH3011 kak mpencTaBuTeNb
apeHoB. Pa3BuTHe npeacTaBieHnid 0 CTpOEHUU OCH30I1a.

24. XuMudeckue CBOHCTBa apeHoB. [IpuMepsl peakuuit 3J1eKTpOPHILHOTO 3aMEIeHUS:
aJIOTEHUPOBAHUS, AKUINPOBaHus (KaTanu3aTtopbl Opunens—Kpadrca), HUTpoBaHuUs,
cyabpupoBaHus. Peakiny ruipupoBaHus U IPUCOCTUHEHHUS XJI0pa K OEH30.7y.

25. Hedtb. Pextudukanus nHed T, ocCHOBHBIE GpaklUK €€ pa3eicHus, uxX
ucnonb3oBanue. Bropuunas nepepadbotka HedrenpoaykToB. KpekuHr HeTenpoayKToB.

26. Pupopmunr nedrenpoaykroB. KauecTBo aBTOMOOMIBLHOTO TOITMBA. OKTaHOBOE
YHCIIO.

27. IlpupoHbIit 1 Oy THEIN HEPTAHOM Ta3bl. CpaBHEHUE COCTaBa MPUPOJTHOTO U
IOIYTHOT'O Ta30B, UX IPAKTHUECKOE UCIIOIb30BaHUE.

28. Kamenns1it yroab. OCHOBHBIE HAIIPABJICHUS UCIIOIb30BAHMS KAMEHHOIO YIJISL.
KokcoBaHne kaMeHHOT0 yIiisl, BaXKHEHMILINE MPOAYKTHI 3TOT0 Mpoliecca: KOKC, KAMEHHOYTOJIbHAs
CMOJIa, HaJICMOJIbHAS BOJIA.

29. Crpoenue u kinaccupukanus cnuptoB. Kiiaccudukanus CoupToB MO THITY
YIJIEBOJOPOAHOTO paguKalia, YUCIIy THAPOKCUIIBHBIX TPYII U TUITY aTOMa YIJIEpOia, CBA3aHHOIO
C TUAPOKCUIIBHOM TPYIIIION.

30. PeakiimoHHast cCnocOOHOCTh MPEIETBHBIX OJHOATOMHBIX CTUPTOB. CpaBHEHHE
KHCJIOTHO-OCHOBHBIX CBOMCTB OPraHMUYECKUX M HEOPIraHUYECKUX COSAUHEHHM, COepKalIuX
OH-rpyniy: KHCIIOT, OCHOBaHUM, aM(DOTEPHBIX COSAMHEHUH (BOJIbI, CITUPTOB).

31. Crioco6sl moy4eHust cnupToB. [ uapoan3 ranoreHankanoB. [ uaparamus ankeHos,
ycioBHs ee npoBeaeHus. OTaenbHbIe MPEICTABUTEIN ATKAHOJIOB.

32. MHoroaToMHble ciupThl. M30Mepus 1 HOMEHKIIaTypa IpeACTaBUTENEH ABYX- U
TPEXATOMHBIX CIIUPTOB.

33. ®eHou. DAEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE (heHoa.

34. 'oMonoru4eckre psaasl aabAeTUI0B U KeTOHOB. [ToHsATHE 0 KapOOHUIBHBIX
COCMHEHUSX. DIEKTPOHHOE CTPOCHUE KapOOHMIBHOM Irpynibl. XUMHUECKUE CBOICTBA
aJlbJAETUIOB U KETOHOB.

35. Anbleruasl M KeTOHBI B ipupoe (3¢upHbie Macna, hepomonsl). [lonyuenue
KapOOHUJIbHBIX COEAMHEHUN OKUCIIEHUEM CIUPTOB, TUApATAIEH aJTKUHOB, OKUCICHUEM
yIaeBo10poAoB. OTAeIbHbIE IPEACTABUTENN albAECTUAOB U KETOHOB.

36. 'oMonorudeckuii psiji mpeeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [loHsTHE O
KapOOHOBBIX KHCIIOTAX U MX KiaccupUKaIus. XMMHUECKUE CBOMCTBAa KapOOHOBBIX KUCIIOT.

37. CriocoOblI TTOTydeHUs CIOXKHBIX 3(DUpoB. XKUpHI Kak CI0KHBIE 3PUPHI TJIUIIEPUHA.
KapOoHoBbIe KHCTOTHI, BXOAAIINE B COCTaB KUPOB. Coin KapOOHOBBIX KUCIOT. MbLIa.

38. Ilonstue 06 yrneBogax. Kmaccudukamus yriaeBogoB. MoHO-, TU- U TOJIMCAXapHU/IbI,
IPEJICTaBUTENN KayKIOW IpyNIbl YII1eBoJ0B. MOHOCaXapHuabl.

39. CTpoeHue n XMMHYECKHE CBOMCTBA caxapo3bl. JIakTo3a U MaJibT03a Kak H30MEphI
caxapo3bl. CTpoeHue MOJIEKYJIbl KpaxMala, aMiuiIo3a U aMWIONEKTUH. [ IHKoreH.



40. I'mroxo3a, cTpoeHHE €€ MOJICKYJIbl U hu3udeckue cBoiicTBa. Tayromepus. [IeHTO3bI.
Pu6o3a u nezoxcupr603a Kak MpeaCcTaBUTENN AJIbONIEHTO3.

41. Knmaccudukanus u nzomepusi amuHoB. [lonsitie 06 amunax. [lepBuduHbie, BTOpUYHBIE
U TPETHUYHbIC aMUHBI. AHWJIMHOBBIE KpacuTeau. [IoOHSITHE O CHHTETUYECKUX BOJIOKHAX.

42. [lonnamMuasl ¥ MOJIMAMUIHBIE CHHTETUYECKHE BOJIOKHA. [[puMeHeHne n noiyyeHue
aMuHOB. [loyyeHue aMuHOB.

43. AMuHOKHUCIOTHL. [loHATHE 00 aMUHOKHCIIOTAX, MX KIACCU(UKAIIHS ¥ CTPOCHUE.
Onrtuueckast U30MEpUS 0-aMUHOKHUCIIOT.

44. benku. benku kak npupoaHsie noauMmepsl. HykinenHnoBbie kuciaotsl. HykinenHoBbie
KHCJIOTBI KaK MMPUPOJIHBIE OTUMEPHI.

45. ®epmentsl. [lonsaTue o pepmMeHTax Kak 0 OMOJOTHUYECKUX KaTaln3aTopax 0eITKoBOH
npupozsl. OcOOEHHOCTH CTPOCHUS U CBOMCTB B CPABHEHUH C HEOPTaHUUYECKUMHU
KaTaJIn3aTOPaMHU.

46. Buramunsl. [lonstue o Butamunax. Mx knaccugukarnus u o6o3Hauenue. Hopma
noTpeOaeHuss BUTaMHHOB. BomopactBopumble (Ha mpumepe ButamuHoB C, rpynmel B u P) u
KUPOpacTBOpUMBIE (Ha mpuMepe BuTaMuHOB A, D 1 E).

47. I'opmonsl. [ToHsATHE O TOPMOHAX KaK OMOJOTUYECKH aKTUBHBIX BEIIECTBAX,
BBITIOJIHSIFOLIUX 3HJIOKPUHHYIO PETYIISIUIO KU3HEACSITEIIbHOCTA OPTaHu3MOB.

48. XuMus 1 TpOU3BOICTBO. XMMUUYECKasA MPOMBIIIIIEHHOCTh U XUMUYECKHE
TEXHOJIOTHH. XUMHS B CEIbCKOM XO034MCTBE. XUMU3aLUs CEIbCKOr0 X035 MCTBA U €€
HaIlpaBJICHUSI.

49. Xumus u skosorus. XUMHAYECKOE 3arpsi3HEHUE OKpy karole cpeapl. OxpaHa
rupoc@epbl OT XUMUYECKOTO 3arpsi3HEHUS.

50. Xumus v moBceIHEeBHAS KU3Hb ueoBeka. JlomarrHss anTeka. MoroIme v YucTsIme
cpenctBa. CpencrBa 60pbOBI ¢ OBITOBEIMH HACEKOMBIMHU.

Kpurepuu onienuBanust OTBETA 10 BOIPOCAM:

- 100 GamioB - mpu MPaBHJIBHOM U TTOJITHOM OTBETE Ha TPH BOIPOCA;

- 80-99 6amioB - Mpu NPaBUIHHOM U TIOJHOM OTBETE Ha J[Ba BOIPOCA U MPABUIBLHOM, HO
HE IIOJIHOM OTBETE Ha APYTOM U3 BOIPOCOB;

- 60-79 Ganna - mpu NPaBUILHOM U MTOJHOM OTBETE HA OJIMH BOMPOC WM MPABHIBHOM U
HEITOJIHOM OTBETE Ha J[Ba BOIIPOCA;

- 0-59 Ganna - mpu MPaBHIIBHOM ¥ HEIMOJIIHOM OTBETE TOJIBKO HA OJUH M3 BOIIPOCOB HIIU
IIPU OTCYTCTBUH MPABUJIbHBIX OTBETOB HA BOIIPOCHI.

Kpurepuu onenku 3a qudpepeHunpoBaHHbIN 3a4eT

bamner | Onenka TpeOoBaHMsI K 3HAHUSIM
90- OtnuuHO OrneHka «OTJIIMYHOY» BBICTABIISETCS CTYAEHTY, €CIIU OH
100 rTyOOKO ¥ IIPOYHO YCBOWJI MMPOTPAMMHBIN MaTepHall,

MCYEPIIBIBAIOIIIE, TOCIEA0BATENIBHO, YETKO U JIOTHUECKHU
CTPOIHO €ro u3Jaraer, yMeeT TECHO YBS3bIBaTh TEOPHUIO C
MPAKTUKOM, CBOOOHO CIIPABIISETCS C 3a/1a4aMH,
BOIPOCaMH U IPYTMMH BHJIaMU IPUMEHEHUS 3HaHUH,
MPUYEM HE 3aTPYIHSETCA C OTBETOM MPU BUIOU3MEHEHUU
3aIaHUM, UCTIOJIB3YET B OTBETE MaTepHUasl pa3InyHON
JUTEPaATyphl, TPABUILHO 0OOCHOBBIBACT MIPUHSITOE
HECTaHJIapTHOE pEelIeHHe, BJIaIeeT Pa3HOCTOPOHHUMHU
HABBIKAMU ¥ MPUEMaMH BBIITOJIHCHUS TPAKTUIECKHUX 33129
o GOpMHPOBaAHUIO OOIIETTPO(HECCHOHATBHBIX
KOMIIETECHIIUH.

80-89 | Xopomio O1ieHKa «XOPOII0» BBICTABIIAECTCS CTYAEHTY, KOTOPBIM
JIEMOHCTPUPYET POYHBIE TEOPETUYECKUE 3HAHUSA, BIAJIECT
TGpMHHOHOFHGﬁ, ACJIACT apryMCHTHPOBAHHBIC BBIBOABI U




0000111eHus1, TPUBOJUT MIPUMEPHI, TOKa3bIBAET CBOOOIHOE
BIIaZICHUE PEYbIO, HO TIPH 3TOM JIeNIaeT HECYIIECTBCHHBIE
OLIMOKH, KOTOPbIE OBICTPO UCHPABIISIET CAMOCTOSATEIBHO
WJIY TIPH HE3HAYUTEIIFHON KOPPEKIMHU MPET0IaBaTEIIEM.
60-79 | Y10BIETBOPUTEIBHO Onenka "yJ0BIE€TBOPUTENBHO" BBICTABIISIETCA CTYJIEHTY,
KOTOPBII IEMOHCTPHUPYET HETITyOOKHE TEOPETHIECKIE
3HaHUS, POSBIISAET €1a00 CHOPMHUPOBAHHBIE HABBIKH
aHaJM3a SBJICHUH U MTPOIECCOB, HEAOCTATOYHOE YMEHHE
JienaTh apryMEHTHPOBAHHbIE BBIBOJIBI M IPHUBOIUTH
IpUMEpBI, TOKa3bIBAET HE T0CTAaTOYHO CBOOOIHOE
BJIaJICHUE PEUbIO, TEPMUHOJIOTHEH, JIOTHYHOCTHIO U
HIOCJICIOBATEIEHOCTHIO M3JI0KEHUS, AETaeT OINOKH,
KOTOPBIE MOKET UCIPABUTH TOJIBKO IIPU KOPPEKIIUU
IpenoaaBaTesIeM.

0-59 | HeynosnerBopurenbHo | OLieHKa «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBLHON YaCTH MPOTPAMMHOIO
MarepHaia, HEYyBEpeHHO OTBEUYAET, JOMYCKAET CEephE3HbIC
OIIMOKH, HE UMEET MPEJICTABICHHUI 110 METOINKE
BBINOJIHEHUS MTpakTHYecKol paboTel. Kak mpaBuito, orieHka
«HEYJIOBJIETBOPHUTEIIFHOY» CTABUTCS CTYACHTAaM, KOTOPHIEC HE
MOTYT MPOJIOJKUTE 00y4YeHre 0e3 JOMOTHUTEIbHBIX
3aHSITHH 10 TAaHHOM JUCIIUIIINHE.

5.2.3 MeToanueckue MaTepUuaJibl, ONpeaessiioniue npoueaypbl OleHNBAHUA 3HAHUH,
YMeHHIi, HABBIKOB W (WJM) ONbITA [JeATeJbHOCTH, XapPaKTePHU3YKWIIHEe ITANbI
¢dopmupoBaHus KOMIIETEH NI

[Topsimox opraHu3aluy MPOBEIEHUS TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalluu
npezcrasieH B [1o10keHUN 0 IPOBEIEHUH TEKYIIET0 KOHTPOJIS U MPOMEXYTOYHOH aTTecTalllu
00ydJaronmxcs, OCBaMBAIOIINX 00pa30BaTEIbHBIC MPOTPAMMBI CPEIHETO MPO(ECCHOHATLHOTO
oOpazoBanus B (Quuuane (eaepaJbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIETO 0Opa3oBanus « Ky30acckuii rocy1apcTBEHHBIN TeXHUUECKHUI yHUBepcuTeT umeHu T.D.
I'opbauesay B r. MexaypedeHcke.

6. Unble cBeqeHns U (MJIM) MAaTepHAJIbI

IIpu ocymecTBieHMH 00pa30BaTEIBHOIO IpOLECCa MPUMEHSIOTCA — CIEAYIOIINe
00pa30oBaTebHbIE TEXHOJIOTHHU:

- TPaIULINOHHAS C UCII0JIb30BAHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB;

- HHTEpaKTUBHas.
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