MMHHUCTEPCTBO HAVKHU U BBICIIET'O OBPA3OBAHMS POCCUCKOM ®EJEPALINN
(enepanbHOE rocyIapcTBEHHOE OFO/DKETHOE 00pa30BaATEIbHOE YUPESIKIACHUE BBICIIEIO 00pa30BaHUS
«KY3BACCKHI TOCYJJIAPCTBEHHBIN TEXHUYECKHI YHUBEPCUTET UMEHH T.®. TOPBAYEBA»

Ounman Ky3['TY B r. MexaypeueHcke

YTBEPX/IAIO
Hupextop punuana Ky ['TY
B I'. MexaypedeHcke

T.H. I'Bo3nxosa
« » 20 .

Moanucaxo undposoit nognucolo: FBosaKkosa TaTbAHa HUKonaesHa

DN: cn=IBo3aKoBa TaTbaHa HukonaesHa, o=dpunnan KysTy B
r.MexpypeueHcke, ou=[lnupektop, email=gvozdkovatn@kuzstu.ru, c=RU
[ata: 2023.04.20 17:10:07 +07'00"

PaGouast nporpaMmma JucHUNIHHBI

Xumus

CrnemmanpHoCcTh «09.02.07 MHGOpMaIIMOHHBIE CUCTEMBI U IPOTPAMMUPOBAHUE)
[IpucBanBaemast KBanupUKaIISA
«Cnenuanuct no nHGOPMalMOHHBIM CUCTEMAM»
®opma o0yueHHs
OYHas

Mexnypeuenck 2023 r.



Pabouyio mporpaMmy coCTaBUII
Jlouent Jlonyxunckuit JI.M

Pabouas mporpamma oOCykeHa Ha 3aceJTaHUU
WH)KEHEPHO-IKOHOMHUYECKOH Kadeaphr
IIpotokon Ne 7/43 ot 19.04.2023

3aBenyroumii kagenpoit

MopnucaHo yndposoit nognucbto: JleBuukaa MipuHa AnekcaHgposHa

DN: cn=/leBnuKkan VipuHa AnekcanaposHa, o=¢unvan KyslTy Br.
MexpypeueHcke, ou=3aBepytowmin kapeppon, email=levitskaya_ia@mail.ru, c=RU
[ata: 2023.04.19 16:00:32 +07'00'

W. A. JleBunkas

CormacoBaHo y4eOHO-METOAMYECKOM KOMUCCHEH
¢mmana Ky3['TY B r. MexxaypeueHcke
[Tporokomn Ne 3/19 ot 15.03.2023

[Ipencenarens yaeOHO-METOIUUECKON KOMUCCHH

MNMognucaHo undposoit noanucsio: JleBuukasa MpuHa AnekcaHapoBHa
DN: cn=JleBnkas VipvHa AnekcaHppoBHa, o=dunuan KyslTY B .
MexnypeueHcke, ou=lpeacenatenb yue6HO-MeTOANYECKOM
Komuccuun, email=levitskaya_ia@mail.ru, c=RU

[Hara: 2023.03.15 13:01:36 +07'00'

H. A. JleBunkas




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

OobmeoOpa3oBaTenbHas AUCHUIIINHA «XUMHUS SBISICTCS AUCHHUILUTMHOW 00s3aTeIbHOM
npeametHoir obnactu «EctectBennpie Haykm» DPI'OC cpemnero obmiero oOpa3oBanus. B
yaeOHbIx Tutanax [ITICC3 mucrumivnba «XUMEsD) BXOIUT B COCTAB JUCIUIUIHH MPEAIaraeMbIX
00pa3oBaTenbHON OpraHu3aIuei.

1.2 leas ¥ miaHupyemble pe3yJbTAThl OCBOECHHS JAUCHMILUIMHBI, COOTHECEHHbIE €
IVIAHNPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pa30BaTeIbHOM MPOrpaMMbl

OcBoeHme TUCUUIUIMHBI HallPaBJIeHO Ha (OPMHUPOBAHNUE:

OK 01 BeiOupars crocoObl pemieHus 3agad npogecCHOHaIbHON AEATebHOCTH,
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

JlnyHocTHBIE pe3yIbTaTHhI: c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOIIECTBEHHOM MPAaKTHUKH,
OCHOBaHHOTO Ha JHWAJIOTe KYJIbTYp, & TAKXKE Pa3INIHBIX (HOPM OOIIECTBEHHOTO CO3HAHMSI,
OCO3HaHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE.

MeranpeameTHble pe3yabTaThl:

- YMEHHE CaMOCTOATEJIbHO ONPENEIATh LU AEATEIbHOCTH U COCTABIIATH IIJIAHBI
e TeIbHOCTH;

- CAMOCTOSITEJIbHO  OCYLIECTBIISITh, KOHTPOJIUPOBaTb M  KOPPEKTHPOBATH
NEeSTEIbHOCTD;

- HCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI IS JOCTHKEHHS IOCTABJIEHHBIX LIETIEH U
peanu3aluy IaHoB A TEIbHOCTH;

- BBIOMpATh yCHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIUsIX BIIaJIeHHE HABBIKAMU
MO3HABATEIBHON, y4eOHO-MCCIEAOBATEIHCKONM M TPOEKTHOW NEATETHHOCTH, HABBIKAMH
paspernieHus mpooem;

- CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METO/IOB ITO3HAHMUS.

[IpeameTHbIe pe3yabTaThI:

- BJIaJICHUE OCHOBHBIMU METO/IaMH Hay4YHOI'O ITO3HAHMS, UCIIOIb3YEMBIMU B XUMUH:
HaOIt0IeHNe, ONTUCaHNe, U3MEPEHUE, SKCIIEPUMEHT;

- yMmeHue o0pabaTbIBaTh, OOBICHATH Pe3yJIbTaThl IPOBEACHHBIX ONBITOB U JEJIaTh
BBIBO/IBI;

- TOTOBHOCTb U CIIOCOOHOCTb MPHUMEHSTh METOJbl IMO3HAHUS MPU PEHICHUU
MPaKTUYECKUX 3a/1a4;

- c(hOpMHPOBAHHOCTh YMEHHS [1aBaTh KOJMYECTBEHHbIE OIEHKU M MPOBOAMTH
pacyeTsl M0 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM.

OK 02 OcyuiectBiasaTh IOUCK, aHAIM3 M HHTEPIPETALUI0 HH(POpPMAIHNH,
HEOOXOIMMOM JIJIs1 BRITIOJIHEHHS 33714 MPOGECCHOHATBHON IeATeTLHOCTH.

JInaHOCTHEIC pe3yIbTaTHhI: c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMW MPAKTHKH,
OCHOBAaHHOTO Ha JHMAJIOTe KYJIbTYp, & TAKXKE Pa3INIHBIX (HOpPM OOIECTBEHHOTO CO3HAHMSI,
OCO3HAHHME CBOETO MECTA B MOJUKYJIHTYPHOM MUPE.

MeranpeameTHble pe3yabTaThl:

- BJIaJICHHE HaBBIKAMH MT03HABATEIIbLHON, y4eOHO-HCCIICIOBATEIHLCKON U TPOCKTHOM
NeSITeIbHOCTH, HaBBIKAMU Pa3pelieHs Mpooem;

- CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOWCKY METOJIOB PEIICHUS
MPaKTUYECKHUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS.

[IpenmeTHBIC PE3yNbTATHI:



- BJIaICHUE OCHOBOIIOJIArAl0IIUMU XUMUYECKUMHU [TOHATUAMMU, TEOPUAMHU, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMY;
- YBEPEHHOE M0JIb30BaHUE XUMUYECKOU TEPMUHOJIOTUEN U CUMBOJIUKOM.

OK 03 IImanupoBaThb W pealn30BBIBaTH COOCTBEHHOE MNpO(ecCHOHAIbHOE U
JIMYHOCTHOE Pa3BUTHE.

JInyHOCTHBIE PE3YNIbTATHI:

- TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO, B TOM YHCJIE caMOOOpa30BaHUIO, HA
MPOTS)KEHUU BCEW JKU3HH;

- CO3HATEJIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OOpa30BaHUIO KaK YCIIOBHUIO
YCHEIHOHN MPOopeCCHOHANBHON 1 00IIEeCTBEHHOU e TEIILHOCTH.

MeranpeaMeTHbIe PE3yIbTaThl:

- BIIQJICHUE HABBIKaMU TI03HABATEIIbHOM, Y4eOHO-HCCIIeI0OBATENBCKON U TIPOSKTHOM
NesITeNIbHOCTH, HaBbIKaMU pa3pelieHus mpooem;

- CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHHUS
MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMUS.

[IpeameTHbIe pe3yabTaThI:

- c(hopMHUPOBAaHHOCTH MPEJCTABICHUA O MECTE XHUMHH B COBPEMEHHOW HAayYHOU
KapTUHE MUPA;

- NMOHMMAaHHME DPOJM XUMHHM B (OPMHUPOBAHUU Kpyrosopa U (yHKIHMOHATIHLHOU
IPAaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUsS MPAKTUYECKUX 3a/a4.

OK 04 PaGoraTh B KOJJIEKTHBE U KOMaHJE, d3(PPEKTHBHO B3aUMOJCHCTBOBATH C
KOJUJIETaMH, PYKOBOJICTBOM, KJIMEHTAMH.

JInyHOCTHBIE PE3YyJIbTATHI: HABBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMHU
MJIQJIIIETO BO3pAcTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TMOJIE3HOM, Y4eOHO-
HCCIIE0BATENbCKOM, MPOEKTHON U APYTUX BUJIAX AESITEIbHOCTH.

MetanpeameTHbIe pe3yabTaThl:

- BIIQJICHHE HABBIKaMU TI03HABATEIIbHOM, Y4eOHO-HCCIIEeI0OBATENBCKON U TIPOSKTHOM
NesITeNIbHOCTH, HaBbIKaMU pa3pelieHus mpooem;

- CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHHUS
MPAKTUYECKHUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

[IpeameTHbIe pe3yabTaTh:

- BJIaJICHUE OCHOBOMOJIATAIOIIMMU XUMUYECKUMU MOHITUSIMU, TEOPUSIMH, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMH;

- YBEPEHHOE MOJIb30BAaHUE XUMHUUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM.

OK 07 CopnelicTBOBaTh COXpaHEHHIO OKPYIKAIOIIEH Cpeibl, PECypCOCOEPEKEHHUIO,
3¢ HEKTUBHO AEHCTBOBATH B UEPE3BBIYAWHBIX CUTYAIUSX.

JIM4HOCTHBIE pPe3yJbTAaThl: HABBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, NETbMHU
MJIQJIIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX JI€ATEIHHOCTH.

MeranpenmMeTHbIe pe3yIbTaThl:

- YMEHHUE CaMOCTOSITENIbHO OINpPEAENATh LEeNU NESTEIbHOCTH U COCTaBISTh IJIaHBI
ACATCIIbHOCTH,

- CaMOCTOSITEJIBHO  OCYIIECTBISTh, KOHTPOJIMPOBaTH M  KOPPEKTUPOBATH
ACATCIIbHOCTD,

- UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl JJOCTUKEHHS ITOCTABJICHHBIX 1IeNied U
pcaji3anu IJIaHOB ACATCIBHOCTH,

- BBIOMpATh YCIIEUIHbIE CTPATErHH B PA3IMYHbIX CUTYaLUAX.

:HpeﬂMeTHHB PE3YIbTAThI: BJIAACHHUC IIPpaBUJIAMU TCXHUKU 6630HaCHOCTH npu
UCIOJIb30BAHUN XUMHUYECKUX BEIIECTB.

OK 09 Hcnonb3oBaTh WH(OOPMAIMOHHBIC TEXHOJOTMH B MPOdhecCHOHATHHOU
ACATCIIbHOCTH.



JIM9HOCTHBIE pe3yIbTaThI:

- TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCJIE caMOOOpa30OBaHMIO, HA
MPOTS)KEHUU BCEU JKU3HH;

- CO3HATEJIbHOE OTHOIIEHHWE K HEMpPephIBHOMY OOpa30BaHUIO KaK YCIIOBHUIO
YCHEIIHOHN MPOopeCCHOHANBHON 1 00IIEeCTBEHHOU e TEIIbHOCTH.

MetanpeameTHble pe3yibTaThl: TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEILHOM
MH()OPMAIIMOHHO-TIO3HABATENILHON  JESATEIbHOCTH, BIAJICHUE HABBIKAMHU IIOJTYYCHHUS
HeoOxoauMoi MHGOpMaluu U3 CJIOBapeil pa3HbIX TUIIOB, YMEHHE OpPUEHTHPOBATHCS B
Pa3IUYHBIX WCTOYHUKAX HH(POpPMAINH, KPUTHYECKH OICHUBATh M WHTEPIPETHPOBATH
nH(}OpPMAILIHIO, TOJTyYaeMYI0 U3 PA3INYHBIX HCTOYHHUKOB.

[IpenMeTrHbie pe3ynbTaThl: CHOPMUPOBAHHOCTH COOCTBEHHOW TO3UIIMH  TI0
OTHOIICHUIO K XUMUYECKOU NH(pOpMaLH, MOTy4yaeMOl U3 pa3HbIX HICTOYHHUKOB.

B pe3syabTaTe oCcBOeHHMSI IMCHUILUIMHBI 00y4YallMicAd B 00meM IO AMCHUIIMHE
JT0JIZKEeH

JInyHOCTHBIE PE3yNBTATHI:

- copMHPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIIECTBEHHON NpPaKTHKH, OCHOBAHHOTO Ha AMANOre KYJIbTYp, a TaKxke
paznu4HBIX (HOpM OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJIUKYJIETYPHOM MHUPE;

- TOTOBHOCTh MU CIOCOOHOCTh K OOpa3OBaHMIO, B TOM YHCIE CaMOO0Opa30BaHHWIO, Ha
MPOTSKEHUU BCEU KU3HU,

- CO3HATEJIbHOE OTHOLICHHE K HEMPEephIBHOMY OOPAa30BaHMIO KaK YCJOBHIO YCIEUIHON
npohecCHOHANBLHOM U OOIIIECTBEHHOM JAEITeTbHOCTH;

- HaBBIKHA COTPYJIHHMYECTBA CO CBEPCTHUKAMH, I€TbMH MIIAJIIErO BO3PACTA, B3POCIIBIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIeI0BATENbCKOM, IPOSKTHOM U JPyTuX
BHJIaxX JESTEIBHOCTH;

MeranpeameTHble pe3yabTaThl:

- YMEHHUE CaMOCTOSITEIbHO OIpPEACNATh LENU JEATEABHOCTH M COCTaBIATH ILJIAHBI
JeATEIbHOCTH;

- CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAEATEIHHOCTD;

- HCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IJIsl JOCTHXKEHHS INOCTABJICHHBIX LENEH M
peann3alny MIaHoB JAESTEIbHOCTH;

- BBIOMpATH yCIIEUIHbIE CTPATErHH B PA3JIMYHbBIX CUTYaLUAX;

- BIAJCHWE HAaBBIKAMU TI03HABATENbHOH, y4eOHO-MCCIIEIOBATENLCKON M TMPOCKTHOU
NEeSITeIbHOCTH, HaBBIKaMU Pa3pelieHus mpooiiem;

- CHOCOOHOCTP W TOTOBHOCTh K CaMOCTOSITENIBHOMY TIOMCKY METOJOB pEIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B ITO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSTEIbHOW WH(POPMAIMOHHO-TIO3HABATEILHOM
NEeSITeNIbHOCTH, BJIaJIeHIE HaBbIKaMH MOJTy4YeHHUS HE00X0AUMON HH(pOpMAaLUK U3 CIIOBAapel pa3HbIX
TUTIOB, YMEHHE OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIMH, KPUTHUECKH
OLICHUBATh U UHTEPIIPETUPOBATH UH(POPMALIHIO, TOTYIAEMYIO U3 Pa3IMUYHBIX UCTOYHUKOB.

[IpeameTHbIC pE3ynbTATHI:

- BIAJCHUE OCHOBHBIMM METOJAaMHU HAY4YHOIO ITO3HAHMS, UCIOJIb3YyEMBIMH B XHWMHH:
HaOII0IeHNe, OMTUCaHNEe, U3MEPEHHUE, SKCIIEPUMEHT;

- yMeHue 00pabaTbiBaTh, 00BACHATH PE3YJIbTAThI IPOBEICHHBIX OMBITOB U JI€aTh BBIBOBL;

- TOTOBHOCTH U CITIOCOOHOCTH MPUMEHSITh METOIbI TIO3HAHHUSI IIPU PEUICHUH MPAKTUIECKUX
3a/1ay;

- chopMHEpPOBAHHOCTH YMEHHSI 1aBaTh KOJTHMYECTBEHHBIC OIICHKHU M MPOBOUTH PACUYETHI IO
XUMHUYECKUM (pOpMyJIaM U YpaBHEHUSM;

- BIIQJICHUE OCHOBONOJIAralolMMU XMUMHUYECKUMHU MOHSTHSAMHU, TEOPHUSIMHU, 3aKOHAMU M
3aKOHOMEPHOCTSIMHU;

- YBEPEHHOE NOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKON;



- ¢(hOpMUPOBAHHOCTH MPEICTABICHUN O MECT€ XUMHH B COBPEMEHHOM HAy4YHOW KapTHHE
MUDA;

- MOHMMAaHHE POJIM XUMHUU B POPMUPOBAHUU KPYTro30pa U PyHKIIMOHAIBHON IPaMOTHOCTH
YyeJI0BeKa JJIs pelIeHUs MPaKTUYECKHUX 3a/1a4;

- BIIQJICHHE TpaBUJIaMH TEXHUKH OE30MACHOCTH TMPH HCIOIb30BAHUM XUMHUYECKUX
BEIIIECTB;

- cpOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIMUA 1O OTHOUIEHHIO K XHUMHUYECKOU
UHOpMaLINH, TTOTy4aeMON U3 Pa3HbIX HCTOUHUKOB.

2. CTpyKTYypa M cofep:KaHue JMCIHHIIIHHbI
2.1 O0beM TMCHUIIMHBI U BUAbI YUeOHOI padoThl

dopma 00yueHus KosnmuecTBo yacon
0]y 30 | 03D
Kypc 1/ Cemectp 1
O0beM THCHMILINHBI 36
B TOM YHUCIJIE:
JleKyuu, ypoKu 12
J1abopamoptvle pabomuol 16
npaKmuyecKue 3aHsamusl 4
Kouncynpranuu
CamocrosiTenpHas pabora 4

[IpoMexkyTouHas arTecTauus
WNHauBHayanbHOE IPOEKTUPOBAHUE
dopma NPOMEKYTOUHOU ATTECTALUH
Kypc 1/ Cemectp 2

O0BbeM JUCHUIIINHBI 44
B TOM YHUCJIE:

JIeKYuu, ypoKu 16
Jabopamoptvie pabomol 18
npaKkmuyecKue 3aHsAmusl 4
KoncynbTanuu

CamocrosTenbHas padora 6

[TpomMexyTouHas aTTecTalusl
WNHuBUAyaIbHOE IPOCKTUPOBAHUE
dopma TPOMEKYTOUHOM aTTECTALIUH mudepeHIMPOBaHHBIN 3a4€T

2.2 TemaTnyeCcKMil IJIAH U COJAEPKAHUE TUCUUIIMHBI

HaumenoBanue | Coaep:kanue yuyeOHOro marepuasa u ¢popmsl opranuszanun | Oobem
pa3aesioB M TeM | 1eATeJbHOCTH 00YYAKIIHNXCS B
yacax

Pa3zpnen 1. O0mas xumus 80
Tema 1. Obwan u nHeopzanuueckas Xumus 36
Heopranuueckas
XUMUSA

1. Ilepnoauyecknii 3axoH u Ilepnognyeckas cucrema 2

xummnuyeckux 3aemMenToB /. U. MenneneeBa. CtpoeHue

aroma

OTtkpeiTHE IEpUOANYECKOTr0 3akoHa. OTkpbiTHE []. U.

Menneneesbim llepuoanueckoro 3akona. Ilepuoanyecknii

3aKOH U cTpoeHue aroma. M3oronbel. CoOBpeMEHHOE MOHITHE




XUMHUYECKOT0 3JeMEeHTa. 3aKOHOMEpPHOCTH . Mo3mu.
CoBpemenHast pOpMyIHUPOBKA MEPHOJUUECKOTO 3aKOHA.
[Iepuoaunueckas cucrteMa u CTpoeHHe aroMa. PU3NUECKUL
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI U
nepuoza. 3HaueHUe NePUOINYECKOro 3aKOHa U IEPUOJNIECKON
CHCTEeMBI XUMHUUYeCcKHX dy1eMeHToB [. 1. MenneneeBa mist
Pa3BUTHUS HAYKU U MIOHUMAHUSI XUMUUYECKOU KapTUHBI MUPA.
[Tnanerapnas monens atoma 3. Pesepdopaa. Ctpoenue aroma
no H. bopy. CoBpemeHHbI€ MpeICTaBIECHUS O CTPOSHUU aToMa.
KopmyckynsipHO-BOJIHOBOM Ayaliv3M YacTUIl MUKPOMUPA.
DnexTpoHHas 000704YKa aToMOB. KBaHTOBBIE UnCIIa: TIIABHOE,
opOuTanpHOE (MMOOOYHOE), MATHUTHOE ¥ CITUHOBOE.
Pacrnipenenenue 31€KTpOHOB 10 YPHEPTETUUECKUM YPOBHSIM,
MOJIYPOBHSIM U OpOUTAJISIM B COOTBETCTBHH C TPUHIIUIIOM
HauMeEHbIIIeH dHepruu, npuHuumnoM Iaynu u npasunom I'ynaa.
DneKTpOHHbIE KOHDUTYpAIIUU aTOMOB XUMHUYECKUX JIEMEHTOB.

2. CTpoeHue BelecTBa

[TousTHe 0 XUMUUECKOH CBA3H. THIIBI XUMHYECKUX CBSI3CH:
KOBAJICHTHAsI, NIOHHAsI, METAJNINYECKAsi U BOJIOPOIHASI.
KoBanieHTHast xumuueckas CBsi3b. J[Ba MexaHu3Ma oOpa3oBaHUs
3TOH CBSI3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIH. OCHOBHBIE
MapaMeTpbl TOTO THUMA CBA3U: IJIMHA, IPOYHOCTh, YTOJ CBSI3U
WJIM BAJICHTHBIA yrojl. DJIeKTPOOTPHUIIATENbHOCTD U
KJ1accu(uKanmsi KOBAJICHTHBIX CBA3EH MO 3TOMY MPU3HAKY:
MOJISIPHASI U HETIOJISIpHAsi KOBaJieHTHBIE cBsi3u. [lonspHOCTD
CBSI3U U TIOJIIPHOCTH MOJIEKYJTbl. CIIocO0 TIepeKphIBaHUS
AIIEKTPOHHBIX OpOHTANIeH U KJIaCCH(PHUKAIMA KOBAJIEHTHBIX
CBSI3€M M0 3TOMY MPU3HAKY: G- U T-CBSI3U. MlOHHAasg XuMHU4ecKast
cBs3b. Kpalinuii ciy4ail KOBaJ€HTHOMN MOJISIPHOM CBSI3H.
MexaHu3m 00pa3oBaHus HOHHOM CBsI3U. MlOHHBIE
KPUCTAJUTMYECKUE PEIIETKH 1 CBOMCTBA BEIIECTB C TAKUMHU
KpucTaulaMu. Metamnieckas XuMudeckas cBsizb. OcoObIit
THUI XUMUYECKOW CBSA3H, CYIIECTBYIOIIUN B METAILIAX U
cimtaBax. Ee oTiimunsg U ¢XOACTBO ¢ KOBAJICHTHONH U HOHHOU
cBsa3ssMH. CBOMCTBA METAIIMYECKOM CBI3H. MeTammueckue
KPUCTAJUTMYECKUE PEIIETKH 1 CBOMCTBA BEIIECTB C TAKUMHU
KpucTajuiamu. BogopoaHas xumuyeckas cBsizb. MexaHuszm
oOpa3oBanus Takoii cBs3u. Ee knaccudukarus:
MEKMOJIEKYJISIpHAsl U BHYTPUMOJIEKYJISIPHAS BOJIOPOIHBIE
CBs3U. MoOJIeKyJIsIpHbIE KPUCTAINTMYECKUE PEIIETKHU JJIsl 3TOTO
THIIA CBS3H.

3. Kiacchbl HeopraHu4eckux coeJuHeHn. XuMuyecKue
peakuuu

Knaccudukanmst Heopranudeckux BemecTB. [IpocTeie u
CJIOKHBIE BemecTBa. OKCUIBI, UX KIIACCH(PHUKAIINAL.
['unpokcubl (OCHOBaHUS, KUCIOPOICOIEPKAIe KUCIIOTHI,
amdoTepHble THAPOKCUAbI). KucnoTel, nx knaccudukanus.
OcHoBanusl, ux kinaccudukanus. Coau cpenHue, KUCIbIE,
OCHOBHBIE U KOMILIEKCHBIE. Kiaccudukanus XuMuaeckux
peaKIHii B OpraHM4eCcKOr U HEOPraHUYECKOM

xumuH. CKOpOCTh XMMHUECKUX peakuuid. [Tonstue o ckopoctu
peakuuid. CKOpoCTb TOMO- ¥ T€TEPOr€HHOM peakIMU. DHEPIHUs




akTuBauuu. QakTopsl, BIUAIOLINAE HA CKOPOCTh XUMUYECKOU
peakuuu. [Ipupona pearupyromux BemecTB. Temneparypa
(3axon Bant-T'oda). Konnenrpauus. Karanusarops! u
KaTaJln3: TOMO- M T€TEPOreHHbIN, NX MEXaHU3Mbl. DEPMEHTBHI,
UX CpPaBHEHHUE C HEOPTraHUUECKUMHU KaTaau3aTopaMHu.
3aBUCUMOCTH CKOPOCTH PEAKLIHI OT MOBEPXHOCTH
CONPUKOCHOBEHMSI pEarupyOIIKX BEIIECTB.

4. PacTBOpBI

ITonsatue o pactBopax. B3aumoencrere pacTBOPUTEIIS U
pacTBopeHHOro BetecTBa. CriocoObl BIpaKEHUS
KOHILICHTpALUX PACTBOPOB: MACCOBAsl 10JIs1 PACTBOPEHHOI'O
BelecTBa (poleHTHas ), MossipHas. Teopust
ANEKTPOIUTUYECKON AUCCOMAalnK. MeXaHu3M AUCCOLMAlNU
BEIIECTB C Pa3IUYHbIMU TUIIAMH XUMHUYECKHUX CBs3el. CTeneHb
AIIEKTPOIIUTUYECKOM TUCCOIMALINU U (DAKTOPHI ee
3aBUCUMOCTH. CUJIbHBIE U CPEIHUE DIIEKTPOIUTHI.
Jucconunanus Boabsl. BonoponaHslil nokasarens. Cpega BOJHBIX
pacTBOPOB 3JEKTPOIUTOB. Peakiinu oOMeHa B BOAHBIX
pacTBOpax MEKTPOIUTOB. [ MAPOIN3 Kak OOMEHHBIN TpoIIecc.
HeoOpatumslii rujponn3 opraHndeckux U HEOPraHUYECKUX
COCIMHEHUH U €T0 3HaYEHUE B IPAKTUUECKOU IEATEIbHOCTH
YEJIOBEKa.

5. OKHCINTENBHO-BOCCTAHOBHTEJIbHbIC PeaAKIINH
OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb
okucieHus. BoccranoBurenu u okucnurenu. OKUCIEHUE U
BOCCTaHOBJIEHHE. BaxxHel e OKUCINTENN U BOCCTAHOBUTEH.
Merozbl coCTaBICHUS YPABHEHUN OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii. MeTo 1 3JIeKTpOHHOTO OataHca.
BinsiHue cpenpl Ha IPOTEKaHNUE OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCOB. XUMUYECKNE UCTOYHUKHN
TOKA. DJIEKTPOAHBIE MOTEHIIUANIBI. DJIEKTPOJIN3 PACILIIABOB U
BOJHBIX PACTBOPOB AIEKTPOIUTOB. [Ipouecchl, npoucxoasiue
Ha KaToJIe ¥ aHOZE. Y PaBHEHMSI dJIEKTPOXUMHUECKUX
MIPOLIECCOB. DIJIEKTPOIN3 BOJHBIX PACTBOPOB C UHEPTHBIMU
anektponamu. Kopposus meramios. Ilonsarue koppo3uu.
XuMuyeckasi Kopposusi. DIEKTPOXUMHUYECKAS] KOPPO3HS.
Crioco0bI 3aIIMTHl METAIIIOB OT KOPPO3HH.

6. Xumusi 371eMeHTOB

s-Onemenmul. Bonopon. Bona. Onements! [A-rpymnimsl.
[enounsie MmeTasibl. [IpupoaHbie coenuHEHUs HATPUS U
Kanus, UX 3HadeHue. DnemeHnTsl IIA-rpynnsl. Kanenuii, ero
nojrydyeHue, pU3ndeckue U XMMHUUeCcKHe CBOICTBa. p-
Onemenmoi. Anromunuil. I'anorensl. I'anorens! B mpupoe.
buonornueckas poJib raloreHoB. DJIeMEHThI V A-

rpynmnsl. BonoponHsie coennHeHMs 371€MEHTOB V A-TpyTIIibI.
Oxkcuapl a3ota u hochopa, COOTBETCTBYIONTUE UM KHCIIOTHI.
Azot u pochop B mpupoae, ux OUoIoruvecKas poib.
OnemenTsl [VA-rpynnsl. Yraepoa u ero amiorponus. Conu
YTOJILHOW ¥ KPEMHHUEBBIX KUCIIOT, UX 3HAYCHUE U IPUMEHEHHE.
[TpupogooOpa3yromas poiib yriepoa 1isl >)KUBOW U KPEMHHS
JUTS. HOKUBOU pupoisl. d-Dnemenmol. Menb, IUHK, XPOM,
JKEJIe30, MapraHell Kak IpOoCThIe BEIIeCTBa, X (pu3nyeckue u




XUMHUYECKHE CBOMCTBA. HaxokaeHue 3TUX METAJIOB B
pUpPOJIe, UX MoydeHue u 3nauenue. Coequnenus d-
AJIEMEHTOB C PAa3JIMYHBIMU CTEIIECHSIMH OKUCIICHHS.

B mom uucne, npaxmuueckux 3aHamuil u 1a60pamopHuvix
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IIpakTnyeckoe 3ansiTue Nel
Pemenue 3aga4 Ha yCTaHOBJIEHHE MAaCCOBOM JOJIM XUMUYECKUX
9JIEMEHTOB, Ha Ta30BbIE 3aKOHEI

IIpakT4eckoe 3ansaTHe Ne2
Pemienue 3a1a4 Ha pa3iavyHble BU/IbI KOHIEHTPALUU PacTBOPOB

JlabopaTopnasi paGora Nel
N3yueHne OCHOBHBIX KJIACCOB HEOPraHUUYECKUX BEIIECTB U
HOMEHKIATYPBI

JlaGopaTtopHasi padora Ne2
Kunernka XuMHU4YeCKHX peakiui

JlabopaTopnasi paGora Ne3
CBOMCTBa paCTBOPOB JIEKTPOIUTOB

JlabopaTopnasi paGora Ne4
N3yueHne OKUCINTENbHBIX CBOMCTB IEpMaHIraHaTa Kajus B
PA3JIMIHBIX CpCaAax

JlaGopaTtopHasi padora NeS
Koppo3zust Meranios

JlaGopaTtopHasi padora Ne6
UccnenoBanue mpoliecca 3JIeKTpoIin3a BOJAHBIX paCTBOPOB
JIEKTPOJIUTOB

JlabopaTopnasi paGora Ne7
XUMHYECKHE CBOMCTBA METAIJIOB

JlabopaTopnasi paGora Ne8
N3ydeHue cBOMCTB MPOCTHIX BEMIECTB U COCTUHEHUH S-
DJICMCHTOB

CamocTosiTesibHasi padoTa 00yYarIMXCst

Pemienue 3a1ad Ha NEPUOIMYECKUM 3aKOH U IEPUOIUYECKYIO
cucTeMy XuMHudeckux diaeMeHToB JI.M. Menneneesa.

Penienue 3a1ad Ha pacTBOPbI

Permrenue 3ama4y Ha OKUCIUTENLHO-BOCCTAHOBUTEILHEIE
peaKIu

Pemenne 3a1a4 Ha IMPOCTHIC BCIICCTBA

Tema 2.
Oprannyeckasi
XUMHS

Opzauuuecmm XUMUA

1. Teopusi cTpoeHUsI OPraHUYECKHUX COeINHEHU N

Teopust cTpoeHUsI OpraHuyecKuX coenruHeHud A. M.
Bytneposa. Ctpoenue aroma yriiepoaa. IeKTpOHHOE 001aKo U
opOuTais, S- u p-opoutanu. KoBajreHTHas XuMU4ecKas CBS3b U
ee kiaccudukanus mo cnoco0y nepekpriBanus opouranei (c-
u m-cBsi3M). Kiaccudukanust opraHnueckux

coeaunenuit. Knaccudukanus opraHn4eckux BEIIecTB B
3aBHCUMOCTH OT CTpoeHHus yriaepoaHoi nenu. Kiaccupukanus
OpPraHUYECKUX BEUIECTB MO TUMY (PYHKINOHAIBHOMN

rpynnbl. OCHOBBI HOMEHKIJIATYPbI OPraHUYeCKUX

BellleCTB. TpuBHAIbHBIE HA3BaHMS. PalioHabHas
HOMEHKJIaTypa Kak npeamectseHHua HomeHkiarypel [UPAC.
Howmenknarypa IUPAC: npuHuunsl 00pa3oBaHusi Ha3BaHUH,




CTapIIMHCTBO (PYHKIIMOHAIBHBIX IPYIII, ©X 0003HAYCHUE B
npedukcax u cybhdurcax Ha3BaHUN OPraHMYECKUX BEIIECTB.

2. IlpeneabHble yriieBoA0POabl. JTHJICHOBbIC H THEHOBBIE
YIJIEBOAOPOAbI

I'omonoruueckuii psia ankanos. [Tonstue 00

yrieBogopoaax. HomeHkiatypa ankaHoB M alIKHMIIBHBIX
3amectuTeneil. dusndyeckrue CBOMCTBA aJKaHOB. AJIKAHbBI B
npupozae. XMuMHUECKHUE CBOMCTBA aJikaHOB. ['aoreHupoBanue
(paboter H. H. CemenoBa), autpoBanue no KonosaioBy.
KpekuHr ankaHoB, pa3JInyHble BUbI KPEKUHTA, IPUMEHEHHE B
NpoMbIIUIEHHOCTH. [IUposiu3 1 KOHBEpCHUsl METaHa,
uzomepuzaiys ankanoB. O0gacTu MPUMEHEHHSI aJIKaHOB.
[IpomblnIeHHBIE CITOCOOBI MOTYYEHUS aKaHOB: MOJyYCHHE U3
MPUPOIHBIX UCTOYHUKOB, KPEKUHT MapauHOB, OTyUYeHUE
CUHTETHYECKOTO OCH3MHA, Ta3uUKALUS YIS, THAPUPOBAHNE
aJKaHOB. ['OMOJIOTMYECKH psii AIKEHOB. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI 3TUJIEHA U AJIKEHOB.
XHUMHYECKUE CBOMCTBA aJIKEHOB. DJIEKTPODUIILHBIN XapaKTep
peaKIuii, CKIIOHHOCTb K pEaKIUsM MPUCOEIUHEHMUS,
OKHCIIeHUs, TonuMepusanuu. [IpaBuno MapKkoBHHKOBA U €T0
3IIEKTPOHHOE 000CHOBaHUE. Peakiinu ranoreHupoBaHus,
TUAPOraIOr€HUPOBAHMS, THApaTallui, THIPUPOBAHMS.
[IpuMeHenue stuneHa u nponuieHa. Il poMslnuienasie
CIocoObI MOJTyYeHHS aJIKeHOB. Peaklinu AeruaprupoBaHus 1
KpEeKUHra ankeHoB. JIabopatopHble ClIOCOOBI TOTYUYECHUS
ankeHoB. Askaauensl. [lonaTue u kinaccudukarys TMeHOBBIX
YTJIEBOIOPOAOB [0 B3aUMHOMY PACIIOJIOKEHHUIO KPATHBIX
cBsi3eil B MosiekyJie. [loHaTHe 0 m-3J1€KTPOHHON CHCTEME.

3. AleTHJICHOBBIE YIJ1eBOAOPOAbl. ApOMaTH4YeCKHe
yIJ1€BOAOPOAbI

['omonoruzomepust MeKKIacCOBasi, yrJIepOJAHOTO CKENeTa,
MOJIOKEHUS KpaTHOM cBsi3u. Peakius 3e1mHCKOro.
[IpuMeHeHue aleTHIIEHOBBIX YIIIEBOOPOIOB.
[TonmuBununanerar. [lonyyenue ankunos. [lonydyenue
areTUIIeHa TUPOJIM30M METaHa U KapOUIHBIM METOIOM.
I'omonornyeckuit psg ankuHoB. Mueckuit psg apeHoB. beH3on
KaK IIPEICTaBUTENb APEHOB. Pa3sBuTHE NIPEACTABICHUM O
cTpoeHnn OeH3oj1a. XMMUYECKHUE CBOMCTBA apeHOoB. [Ipumepsl
peakuuii AIeKTPOPIILHOTO 3aMEIICHUS: aJJOTCHUPOBAHUS,
ankunupoBaHus (katanuzatopsl Opuaens—~Kpadrca),
HUTPOBaHUS, CyIbGUPOBaHUs. Peakiinu TuipupoBaHus 1
NPUCOEANHEHUS XJIopa K 6eH3011y. OCOOEHHOCTH XUMUYECKUX
CBOWCTB rOMOJIOTOB O€H30J1a.

4. IlpnpoaHble HCTOYHUKH YI1€BOA0OPO10B

Hedts. Pextudukanus nedhti, OCHOBHBIC (PpaKLInU ee
pa3zeneHus, X UCrosib3oBaHue. Bropuunas nepepadboTka
HedTenpoaykToB. Kpekunr negrenpoaykros. Pudpopmunr
HedrenpoaykToB. KauecTBO aBTOMOOMILHOTO TOTLIMBA.
OxranoBoe uyncio. [IpupoaHblif ¥ TOMyTHBIA HEPTAHOM ra3bl.
CpaBHeHHe cocTaBa IPUPOAHOIO U MOMYTHOTO ra3oB, UX
IIPaKTHYECKOE Ucnoab30BaHue. KameHHbll yroiab. OCHOBHBIE
HalpaBJIeHUs MCIOJIb30BaHMsI KaMeHHoro yrist. KokcoBanue




KaMEHHOI'0 YIUIs, BaXKHEHIINME POAYKTHI 3TOT0 IIpoLecca: KOKC,
KaMEHHOYT0JIbHAs CMOJIa, HAJICMOJIbHAs BOJA.

5. I'mapokcuiIbHbBIE COCANHEHUS], AJIbAeTHAbl H KETOHBI
Crtpoenue u knaccudukamus cnupToB. Kinaccudukarus
CIUPTOB 110 TUITY YIJIEBOJOPOAHOIO PauKaja, YUCITY
TUAPOKCUWIBHBIX IPYII U TUITy aTOMa yIiIepoja, CBSI3aHHOTO C
TUAPOKCWIBHOU IpyIIol. XMMUYECKHUE CBOMCTBA

QJIKaHOJIOB. PeaklinoHHas cIOCOOHOCTD MPEeIIbHBIX
OJIHOATOMHBIX CIMPTOB. CpaBHEHHUE KHCIOTHO-OCHOBHBIX
CBOWCTB OPraHMYECKNX U HEOPTaHUYECKUX COCTUHECHUH,
conepxanux OH-rpymnmy: Kucior, ocCHOBaHUH, aM(pOTEPHBIX
coenrHEeHUH (BOIbI, cTUPTOB). CIIOCOOBI OTyYSHUS

cnupToB. ['maponus ranoreHankaHoB. I uaparanus ajakeHoB,
yclIoBus €€ NnpoBeneHus. OTAeIbHbIE MPEACTaBUTENN
alKaHoyI0B. MHOroaroMHusle cuuptsl. M3oMepus u
HOMEHKJIATypa IPEICTaBUTENICH ABYX- U TPEXaTOMHBIX
cnupToB. DeHoun. DIEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
(eHona. BzanMHoe BIHsAHUE ApOMAaTHYECKOT0 KOJIbLIa U
TUAPOKCUIIBHOM Tpynbl. ['oMosoruueckue psiibl anbAeruioB U
KeTOHOB. [1oHsTHE 0 KapOOHUIIBHBIX COCMHEHUSX.
DJEKTPOHHOE CTPOCHHE KapOOHUIIBHOM rpynmbl. XUMHYECKUE
CBOCTBA aJILIAETHUI0B U KETOHOB. PeaknmonHas criocoOHOCTh
KapOOHMIIBHBIX coeHeHul. [IpuMeHeHne u noryueHue
KapOOHMIIBHBIX coeJuHEHUH. [IpMeHeHue anbIeruioB u
KETOHOB B OBITY U TIPOMBIIIJICHHOCTU. AJIBAETH/IBI U KETOHBI B
npupoje (3gupnsie Macia, pepoMonsl). [lomyuenune
KapOOHMJIBHBIX COCTUHEHUH OKHUCIICHUEM CITUPTOB,
TUApaTalel aJKHHOB, OKHCICHUEM YIIIEBOLOPOIOB.
OTtpaenpHble MPEACTABUTENN ATbAECTUAOB U KETOHOB.

6. KapOoHOBbBIE KHCJIOTHI M UX IPOU3BOAHbIEC
Tl'omonorunueckuii ps npeaeabHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [IoHsATHE 0 KApOOHOBBIX KUCIOTaX U UX
Kkiaccupukanus. XuMHYECKUe CBOMCTBAa KapOOHOBBIX KUCIIOT.
Peakuyu, WUTIOCTpUPYIONIME KUCIOTHBIE CBOMCTBA U UX
CpaBHEHHUE CO CBOMCTBAMH HEOPraHMYECKUX KUCIOT. Peakiuu
srepudukanuu. CriocoObl MOTydeHHs] KapOOHOBBIX KUCIIOT.
OTtaenpHBIC IPEACTABUTENH U WX 3HaUYeHHe. OOIIHe Croco0b
MOJTyYEHUs: OKUCIICHHUE alIKaHOB, aJIKEHOB, IEPBUYHBIX
CIHPTOB, anbAeru1oB. CroxxHbie 3gupsl. CTpoeHue u
HOMEHKJIaTypa CI0XKHBIX 3GUPoB. CIIOCOOBI MOTyUEHUS
CJIOKHBIX 3(pupoB. JKHUPHI Kak CI0XKHBIE HHUPHI TIIUIEPUHA.
KapOGoHOBBIE KMCIIOTHI, BXOASAIINE B COCTaB XUPOB. Comu
KapOOHOBBIX KUCIIOT. Mbu1a. CriocoObl OTYyYeHUS COJICH:
B3aMMO/IeiiCTBHE KapOOHOBBIX KUCJIOT C METAJUIaMU,
OCHOBHBIMH OKCHJaMH, OCHOBAaHUSMH, COISIMU; LIEIIOYHOM
TUAPOJIN3 CIOXKHBIX 3QHUPOB.

7. YriaeBoabl, AMHHbI, AMHHOKHUCJIOThI, 0€JIKH

[Tonsitue 06 yrneBogax. Kmaccudukamus yriesomgos. MoHo-,
JTU- U TIOJIMCAXaPUIbI, TPEACTABUTEIN KaXKI0H TPYIIIHI
yrieBoaoB. MoHocaxapuasl. CTpoeHUE U ONITUYECKAs
M30MEepHUs MOHOCaXapua0B. [J110K03a, CTpOEHUE €€ MOJIEKYJIbI
u usmdeckue cBoricta. Tayromepus. [lenTo3sl. Pu6osa n




Ne30KcHpr003a Kak MpeACTaBUTENH ajlbaoneHTo3. CTpoeHue
MoJsekys. Ctpoenue aucaxapuaoB. CTpoeHHE U XUMUYECKHUE
cBOiicTBa caxapo3bl. JIakTo3a 1 MaIbTO3a KaK U30MEPHI
caxaposbl. O01iee crpoeHue noavucaxapuaoB. CtpoeHue
MOJIEKYJIbl KpaxMasa, aMuso3a U aMuiionekTuH. dusndeckue
CBOICTBa Kpaxmalia, ero HaX0XJI€HUE B MPUPOJE U
O6uonornyeckas poib. I mukoren. Knaccugukanus u uzomepust
amuHOB. [lonsTie 06 amunax. [lepBuynble, BTOPUYHbIE U
TPETUUYHBIE aMUHBL. AHWIMHOBBIE KpacuTenu. [Tonstue o
CHUHTETHUYECKUX BoJIOKHaX. [TommamMuabl U moaramMuHble
CUHTETHUYECKHE BOJIOKHA. [[puMeHeHune u nony4eHne aMmuHOB.
[Tomyuenue amunoB. Pa6otst H. H. 3uanHa. AMHUHOKHUCIIOTHI.
[Tonatue 06 aMUHOKHCIIOTAX, UX KIACCU(PHUKAIMS U CTPOCHHE.
Onrudeckast ”30MEpHs 0-aMUHOKHUCTOT. benku. benku kak
IPUPOHBIE oNUMepbl. HyKIenHOBBIE KMCIIOTHI.
HyxnenHoBble KUCIOTHI KaK MPUPOAHBIE TTOTUMEPHI.
Hyxneorunsl, ux ctpoenue, npumepsl. ATO u AJID, nux
B3aMMOIIPEBPALIEHUE U POJIb 3TOTO MPOIECCa B IPUPOJIE.

8. buosioruyeckn akTUBHbIE COeUHEHNUSI. XUMMUS B "KU3ZHU
odmiecTBa

®epmenTtsl. [TonsaTue o pepmMeHTax Kak 0 OMOIOTHIECKUX
KatanuzaTopax 0emkoBor mpuposl. OCOOCHHOCTH CTPOCHUS U
CBOMCTB B CPAaBHEHHH C HEOPTAHMUYECKUMU KaTallu3aTOPaMHu.
Butamunsl. [Tonarue o Butamunax. Mx kmaccudukamnms u
obo3Hauenune. Hopma norpelieHus BUTAMUHOB.
BonopactBopumeie (Ha npumMepe ButaMuHoB C, rpymmsl B u P)
U JKUpOpacTBOpUMBIE (Ha pumepe BUTaMuHOB A, D u E).
ABHUTaMUHO3bI, TUTIEPBUTAMUHO3BI U TUTTIOBUTAMHUHO3bI, UX
npodmiaktuka. ['opmonsl. [IoHsATHE 0 TOPMOHAX Kak
OMOJOTUYECKH AKTUBHBIX BEILIECTBAX, BHITOTHSIOIINX
SHAOKPUHHYIO PETYJISIIUIO KU3HEIEITeIbHOCTU

OPraHu3MOB. XMMHS U MTPOU3BOACTBO. XUMHUECKAS
MPOMBIIUIEHHOCTh U XUMUYECKHUE TEXHOJIOTUU. XUMUS B
CEJILCKOM XO3SIMCTBE. XMMHU3AIHUA CEIbCKOTO X035I1CTBA U €€
HanpaBiieHUs. XUMUS U SKOJIOTHsl. XUMUYECKOE 3arpsi3HeHue
oKpy»katomien cpeapl. Oxpana ruapochepbl OT XUMHYECKOTO
3arpsi3HeHUs. XUMHUS U IOBCETHEBHAs )KU3Hb YEJIOBEKa.
JomamHss anteka. Moroniye u yuctsmue cpeacrsa. Cpeacrsa
O0pBbOBI C OBITOBHIMH HACEKOMBIMH.

B mom uucne, npaxmuueckux 3aHamuil u 1a60pamopHuvix
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IIpakTnyeckoe 3ansiTue Nel
OnpeneneHre XUMUYECKOH (GOPMYIIBI BELIeCTBA MO IPOAYKTaM
€ro CropaHus

IIpakTyeckoe 3ansaTHe Ne2
N3yuenne XMMUYECKHX CBONCTB, N30MEPUU U HOMEHKJIATyPhI
9TUJICHOBLIX YIJICBOAOPOJOBM

JlaGopaTtopHasi padora Nel
OOHapy:KeHne HelpeIeIbHbIX COSIMHEHHH B KEPOCHHE,
CKUIUJape

JlabopaTopnasi paGora Ne2
OKHUCIIEHHE CIUPTOB PA3JIMYHOIO CTPOCHHSI XPOMOBOM CMECHIO




JlabopaTopnasi paGora Ne3 2
[TonyyeHnue rauuepara Mmenu

JlabopaTopnasi paGora Ne4 2
AHaJIn3 BOCCTAaHOBUTEILHBIX CBOMCTB aIbAECTHI0B

JlabopaTopnasi paGora NeS 2
N3ydyeHne XuMHYEeCKUX CBOMCTB YKCYCHOU KHUCIIOTBI
JlabopaTopnasi paGora Ne6 2
Yraesospl. [lonrcaxapus

JlabopaTopnasi paGora Ne7 2
N3yueHne cBOWCTB OEIKOB

JlabopaTopnasi paGora Ne§ 2

O6napyxenue ButamuHa A, C u D B moicoTHEYHOM Macie,
sI0JIOYHOM COKE M B KyYPUHOM JKEJITKE, COOTBETCTBEHHO
JlabopaTopnasi paGora Ne9 2
CpaBHeHUE CBOWCTB MblJIa M CHHTETUYECKUX MOIOIINX CPEJCTB
CamocrosiTesibHasi padoTa 00y4alOIIUXCS

Pemienue 3a1a4 Ha yrieBogopoibl. AJKEHBI U TUEHBI.
Pemenue 3a1a4 Ha THAPOKCUJIbHBIC COCANHCHU

Pemenuie 3a1a4 Ha albJAETUAbI U KETOHBI

Penrenue 3a1a4 Ha KapOOHOBBIE KUCIIOTHI M UX TPOU3BOIHBIC
Pemenue 3a1a4 Ha yriaeBoIbl

IIpome:kyTouHasi arrectauusi B popme nuddepeHIUpOBAHHOIO 3a4eTa

Bcero: 80
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3 MarepuajibHO-TeXHUYECKOe M y4eOHO-MeToAuYecKoe olecrnedeHne JIUCHUNIIHHBI
(MoayJin)
3.1 CnennanbHble NOMELICHHUS ISl peaJu3alui NPOrpaMMbl

Kabuner xumum c¢ mnaboparopueil M 1a0OpaHTCKOH KOMHATOH, YIOBIETBOPSIOIINE
TpeOOBAHUSAM CAaHUTAPHO-IMHACMHUOIOTHYECKIX TpaBmil U HOpMaTuBOB (CanlluH 2.4.2 Ne 178—
02) u ocHalIeHHBIE TUIIOBBIM O0OpPYAOBAHUEM, IMO3BOJISIONIMM JOCTHKEHHE O0yYaroIIUMUCS
yctanoBieHHbIX ®I'OC COO TpeboBaHMA K MPEAMETHBIM, METANPEAMETHBIM M JIMYHOCTHBIM
pe3ynbTaTaM OCBOSHUS IPOTPaMMBbI y4€OHOM TUCITUTUINHEI.

B Tom wumcine, B coctaB y4eOHO-METOAMYECKOTO U MaTepUAIbHO-TEXHUYECKOIO
oOecrieueHnst kKabMHeTa BXOIAT:

— JIOCKa,

— MOCAJI0YHBIE MECTa M0 KOJMYECTBY 00YUarOIINXCS;

— paboudee MECTO MpernoaBaTes;

— MHOTOQYHKITUOHATLHBIA KOMIUIEKC MPEIo1aBaTes;

— HarJSIIHBIE IOCOOUS;

— WH()OPMAITMOHHO-KOMMYHHKATHUBHBIC CPEICTBA.

3.2 UnpopmannoHHOe o0ecnieyeHNe PeaIn3aliu PorpaMmbl
3.2.1 OcHoBHas JquTEparypa

1. I'abpuensu, O. C. Xumus 11 npodeccrii U CrienuaibHOCTEH TEXHHUECKOTO MPOQUIIS :
yU4eOHMK JUIs CTYJCHTOB oOpa3oBareibHbIX yupexaeHuit CIIO na 6a3e oCHOBHOro 0oOIIEro
o0pa3zoBaHHsl C TOJNy4YeHHEM cpeaHero ooOmiero ooOpazoBanus / O. C. Tabpuensn, U. T.
OctpoymoB. — 10-e¢ u3n. — Mocka : Axkagemus, 2022. — 272 c. — (IIpodeccuonanpHoe
obpazoBanue : O0meoOpa3oBaTeIbHBIC TUCIUTIINHBI). — TEKCT : HEMOCPEICTBEHHBIH.

3.2.2 JlonoJTHUTEIbHAS JIUTEPaTypa



1. Auunorenosa, . B. Xumus: yue6nuk u npakrukym uist CI10 / Audunorenosa U. B.,
babkos A. B., IlonikoB B. A.. — 2-e u3z., ucrnp. u nomn. — Mocksa : FOpaiit, 2020. — 291 ¢. — ISBN
978-5-534-11719-6. — URL: https://urait.ru/book/himiya-452856 — TeKkcT : 31E€KTPOHHBII.

2. OnetinnkoB, H. H. Xumus. anropuT™bl pemieHus 3a1a4d U TECThI: ydeOHOoe mocodue s
CIIO / OneitnukoB H. H., Mypassesa I'. I1.. — 3-e u3z., 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 : 2IeKTPOHHBIH.

3. Pocun, U. B. Xumus. yaeOnuk u 3amaunuk mis CI1O / 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. 1a60paTOpHBIN MPAKTUKYM U COOPHUK 3a/1a4.: yaeOHOe mocooune
st CT1O / 3aitiieB 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 -  Tekcr
AJIEKTPOHHBIN.

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

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

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

9. 3aitnieB, O. C. Xumus : yueOHUK 11 CTyA. 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.
Bonexun. — 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 :
HETOCPEICTBEHHBIN.

3.2.3 MeToanueckas Jureparypa

1. Xumust : METOMYECKUE yKa3aHWSA K MPAKTHUYECKUM 3aHATUSM U CaMOCTOATEIbHOM
pabore mns cryaentoB crnenuanbHocTet CIIO 09.02.07 "WHpopmalioHHBIE CHUCTEMBI H
nporpammupoBanue”, 11.02.16 "MoHTax, TeXHUYECKOe 00CTy)KMBAaHUE U PEMOHT JIEKTPOHHBIX
npubopoB u ycrpoicTts", 23.02.07 "Texauueckoe 00CIy)KHUBaHUE ¥ PEMOHT JABHUraTeleH, CUCTEM
u arperaToB aBTomMoOuier" ounoit hopmsl 0dydeHust / ®I'BOY BO "Kysbac. roc. TexH. yH-T UM.
T. ®. T'opbaueBa", Kad. teopun u meroguku npo¢. obdpazoBanus ; coct. B. 3. Cyposas. —
Kemeposo : Ky3I'TVY, 2018. — 31 ¢. — URL: http://library.kuzstu.ru/meto.php?n=9224— TekcrT :
AJIEKTPOHHBIN.

2. XuMusl : METOJIMYECKHUE YKa3aHUs K JIa0OpaTOpHBIM paboTaM il CTYJAeHTOB 1 Kypca
cnernuansaocTeit CI1O 09.02.07 "MubopManimoHHble cCUCTeMbl U mporpammupoBanue”, 11.02.16
"MoHTaX, TEXHHYECKOe OOCTy)KMBAaHHWE W PEMOHT JJICKTPOHHBIX MPUOOPOB U YCTPOHCTB",
15.02.12 "MoHTaX, TEXHHUECKOE 00CTYKHUBAHUE U PEMOHT IPOMBIIIIJICHHOTo 000pyAoBaHus" (110
otpacisim), 23.02.07 "Texnuueckoe oOCTy)KMBaHWE U PEMOHT JIBUTATENICH, CUCTEM M arperaTroB
apromoOwmien", 27.02.07 "VYmpaBieHue KadecTBOM NPOAYKIMH, MpOIEeccoB U yciayr" (mo



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
http://library.kuzstu.ru/meto.php?n=9224

oTpacisiM) o4yHOW (opmbl 00ydeHuss / MHMHHCTEpPCTBO HAyKH M BBICHIETO OOpa30BaHUS
Poccuiickoit @enepanuu, Kyzbacckuii rocyJapCTBEHHbIN TeXHUUYECKUN YHUBEpcUTeT uM. T. @.
['op6aueBa, Kadenpa Teopun u MmeToauku mpoeCCHOHAIBHOTO 00pa30BaHMs ; COCTaBUTENh B. D.
Cyposas. — Kemepono : Ky3['TV, 2019. — 108 c. — URL: http://library.kuzstu.ru/meto.php?n=4911
— TeKCT : AJEeKTPOHHBINU.

3. Xumus : METOAMYECKHE yKa3zaHus Ui cTyneHToB | kypca cnenuansHoctei CIIO
09.02.07 "Undopmarmonnsie cuctemsl U mporpammupoBanue'; 11.02.16 "MoHTax, TEXHUYECKOE
o0CITy’)KUBaHHE M PEMOHT 3JEKTPOHHBIX HpuOOpoB U ycrpoiict"; 15.02.12 "MoHTax,
TEXHUYECKOE OOCITY)KMBAaHHE M PEMOHT IMPOMBIIIICHHOTO o0opyaoBaHusA" (IO OTpacisim);
23.02.07 "Texuuueckoe OOCITy)XKMBaHWE U PEMOHT JBUTATEJIeH, CHCTEM U arperaTtoB
aBromobOmier"; 27.02.07 "VYmpaBieHue KadecTBOM MPOAYKIIMH, TPOIECCOB W ycayr" (mo
oTpacisiM) O4HOM ¢opmbl oOyueHHss / MHHHUCTEPCTBO HAayKH M BBICHIETO 0Opa3oBaHUs
Poccuiickoii ¢penepannn, Ky3dacckuii rocy1apCTBEHHBINH TEXHUYECKUN yHUBEpCUTET UM. T. D.
I'opGauesa, Kadenpa reopun u MeToquKku npohecCHOHaIBLHOT0 00pa30BaHus ; COCTaBUTENb B. D.
Cypogas. — Kemeposo : Ky3['TVY, 2019. — 27 ¢. — URL: http://library.kuzstu.ru/meto.php?n=5004

— Tekcr : 3JEeKTPOHHBIN.

3.2.4 NnTepHeT pecypcebl

1. Enunas xomtekuus LindpoBeix 00pa3oBaTenbHBIX pecypcoB [ DIEKTPOHHBIH

pecypc]. — Pexxum noctymna: http://school-collection.edu.ru/ , cBo60aHBIN. — 3ari1. ¢ KpaHa.

2. Enunoe okHO focTyna K nHGOPMAIMOHHBIM pecypcaM [ DIeKTpOoHHBIH pecypc].

— Pexxum nocryma: http://window.edu.ru /, cBoO60HBIH. — 3ari. ¢ 3KpaHa.

3. ®enepanbHblii IEHTP HHPOPMAITMOHHO-00Pa30BaTENbHBIX PECYPCOB

[DnexkTponHbIi pecypc]. — Pexxum moctyma: http://fcior.edu.ru/ , cBob6oaHBIN. — 3ari. ¢
JKpaHa.

4. XuMHKU ¥ XUMUA [DJIEKTPOHHBIN pecypc] : )KypHall XMMUKOB-IHTY3HAaCTOB. — Pexxum
nocryna: http://chemistry-chemists.com/ , cBo6oaHbIH. — 3ari. ¢ sKpaHa.

5. Xumus [DNeKTpOHHBIN pecypc] : ydeOHO-METOAMYECKUH KypHAI ISl yIUTEIeH XUMUHI
U ecrectBo3HaHusi / WM3parenbckuir gom  «llepBoe centsOps». — Pexum nocryma:
http://him.1september.ru/ , cBOOOHBII. — 3ary. ¢ SKpaHa.

6. Xumust B 1IKoJe [DNEKTPOHHBIA peCypc]| : Hay4YHO-TEOPETUUYECKUN U METOAMUYECKUN
KypHall. — Pexxum nocrtyna: http://www.hvsh.ru /, cBo6oanbIii. — 3ari. ¢ 3KpaHa.

7. XuMus M KU3Hb [DJIEKTPOHHBIM pecypc]| : HayyHO-NOMYJISPHBIN KypHal. — Pexum
nocrtyrma: http:// www.hij.ru/ , cBoOOaHBIH. — 3ari. ¢ dKpaHa.

4. Opranuszanmsi CaMOCTOATEJIbHOI Pad0ThHI 00y4YaKOIIMXCS

CamocrosiTenpHas paboTa 00y4arOmUXCsl OCYIIECTBISIETCS B 00beMe, YCTAaHOBICHHOM B
pazaerne 2 HacTOosIIe!H TPOrpaMMBbl TUCITUTUTMHEI (MOIYIIS).

Jnsg  camocToATenbHOM paboThl  OOyyaromMxcs MPeAyCMOTPEHBbl  CHelHalbHbIe
[IOMEIICHUS, OCHAIIEHHBIE KOMIIBIOTEPHOW TEXHUKOH C BO3MOXHOCTBHIO MOJKIIOUYEHHUS K
nH(pOPMAITMOHHO — TEJIEKOMMYHHUKAIMOHHOW cetn "VHTepHer" ¢ obecrnedueHneM aocTyna B
ANIEKTPOHHYI0  HMH(OpMarMoHHO — oOpaszoBartenbHylo cpeay ¢ummana Ky [TY B
r.MexaypedeHcke.

5. ®oH/1 OLIEeHOYHBIX CPEACTB /ISl IPOBEACHUS TEKYLEro KOHTPOJIs, IPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCs M0 JMCHUILIHHE
5.1 llacnopT ()oH/Ia OLIEHOYHBIX CPEICTB

a371eJ10B (Tembl) pa3zaena OMIIETEeHIIUH HEe00X0auMbIe JJI51 KOHTPOJISA
HCIUILINHBI bopmupoBanus pe3yJabTaToB,

Ne [HammenoBanme CoaepskaHue ox Pe3yibTaThl, dDopMa TeKyLero
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COOTBETCTBYIOIIEH |HE0OXOAMMBIX JJIsl
KOMIIeTeHIIUH (¢opmupoBanus
COOTBETCTBYIOLIEH
KOMIIeTeHIIUH
1 [Pazgen Tema 1. OK 01, JIM9HOCTHEBIC YcTHBIN HIn
1. Obmasn Heopranuueckas | OK02, PE3yIbTATHI: MUCHbMEHHBIN OIPOC.
XUMUSA XUMUA OK 03, -chopmupoBanHocTs |[IpakTHueckue
Tema 2. OK 04, MHPOBO33PCHUS, paboTHI.
Opraanyeckast OK 07, cooTBeTcTByIomero  |Jlabopatopusie
XUMHUSA OK 09 COBPEMEHHOMY paboTHI.
YPOBHIO Pa3BUTHS
HAYKH U
00I11eCTBEHHOM
MPAKTHKH,

OCHOBaHHOTO Ha
muanore KyjibTyp, a
TaKKe Pa3sTUIHBIX
(hopM 0OIIECTBEHHOTO
CO3HAHUS, OCO3HAHHE
CBOETO MecTa B
MOJIUKYJIHTYPHOM
MUDE;

-TOTOBHOCTbH H
CIIOCOOHOCTH K
00pa3oBaHUIO, B TOM
qHcie
camMoo0pazoBaHUIoO, HA
MPOTSKEHUH BCEH
PKI3HU; CO3HATEILHOE
OTHOIIICHUE K
HETIPEPHIBHOMY
00pa3oBaHUIO KaK
[YCJIOBHUIO YCIIEIITHOMN
mpodeCCHOHAIBHON 1
00LIECTBEHHOMN
MesITeNbHOCTH;

- HaBbIKU
COTPYIHUYECTBA CO
CBEPCTHUKAMH, JETHMH|
MJTJIIIIETO BO3PacTa,
B3pOCJIBIMH B
oOpa3oBaTeNnbHOM,
0OLIECTBEHHO
MOJIE3HOH, y4eOHO-
CCIICTOBATEIBCKOM,
[IPOEKTHOU U IPYTUX
BUJAX JESTEIbHOCTH.
MeranpenMmeTHbie
pE3yJIbTaThI:

-yMeHUe
CaMOCTOSITENTEHO

OIpCACIIATL HCIN




MesITeNbHOCTH U
COCTaBJISITh TIAHbI
MesITeNbHOCTH;
CaMOCTOSITENTEHO
OCYILECTBIIATD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATH
MesITeNbHOCTD;
MCII0JIb30BaTh BCE
BO3MOKHBIE PECYPCHI
IS TOCTUKEHUS
[TOCTABJICHHEIX IIeJ€eH U
peayi3anuu IIaHoB
MesITeNbHOCTH;
BHIOMPATH YCIEIIHbIC
CTpaTeruu B
Pa3TMYHBIX CUTYaIUX]
-BJIaJICHIEC HaBBIKAMU
MO3HABaTEIILHOM,
y4eOHO-
FICCIIEJOBATEILCKON U
[IPOEKTHOMN
MesITeNbHOCTH,
HABBIKAMU Pa3peIICHHs]
mpo0JeM; CITOCOOHOCTH
M TOTOBHOCTbH K
CaMOCTOSITEIbHOMY
MOMCKY METOJIOB
peteHus
MPAKTUIECKHUX 3a7a4,
MPUMEHEHUIO
pa3TMYHBIX METOJIOB
MO3HAHMUS;
-TOTOBHOCTbH U
CIIOCOOHOCTH K
CaMOCTOSATEIbHON
MH(OpMaIMOHHO-
MO3HaBATEJILHON
MesITeNbHOCTH,
BJIa/ICHE HaBBIKAMU
MOJTy4eHUs
HEO00X0TUMOIH
nHpopMaIuu u3
CII0Bapel pa3HbIX
TUIIOB, YMEHHE
OpUEHTUPOBATHCS B
pa3IMYHBIX
MCTOYHUKAX
mHpopMaIuu,
KPUTHYECKH OI[CHUBATH
M MTHTEpPIIPETUPOBATD
MH(pOpPMALIHUIO,




MOJTy4aeMyro 13
pa3IMYHBIX
MCTOYHUKOB.
[TpenmeTHbIE
pE3yIbTaThI:

— cOpMHUPOBAHHOCTH
[IpEICTaBICHUIN O
MeCTe XUMUU B
COBPEMEHHOM HAYy4YHOMI
KapTHHE MUPAa;
MOHMMAaHHUE POJIU
XUMHH B
(bopMupoBaHUU
Kpyro3opa u
(byHKIIMOHATBHOM
rPaMOTHOCTH Y€JI0BEKA|
IS peTeHus
MPAKTUYECKHX 3a7a4;
— BIIaZICHHE
OCHOBOTIOJIAT aAIOIIIUMHU
XUMHYECKUMHU
MOHSITUSIMH, TEOPUSIMH,
BaKOHAMU U
3BaKOHOMEPHOCTSIMU;
YBEpEHHOE
MOJIb30BaHUE
XUMUYECKON
TEPMUHOJIOTUEN U
CHMBOJIHKOIA;

— BIIJICHHE
OCHOBHBIMH METOJaMHU
HAYYHOTO TMO3HAHUS,
MCIIOJIb3YEMBIMU B
XMMHUN: HaOJII0AEHHE,
OTHCaHNEe, U3MEPEHHE,
DKCIIEPUMEHT; YMCHHE
0OpabaThIBaTh,
OOBSICHATD PE3YIbTAThI
[POBEJICHHBIX OIBITOB
M JIeTIaTh BBIBOJIBL;
FOTOBHOCTb U
CIIOCOOHOCTh
MPUMEHSITh METO/IbI
MO3HAHUS TTPH
peleHnmn
MPAKTUYECKHX 3a7a4;
— cOpMHUPOBAHHOCTH
YMEHHUS TaBaTh
KOJTMYECTBEHHbBIE
OLICHKH U IIPOBOJIUTH
pacueTsl 1o
XUMHYECKUM




(bopmynam u
YPaBHEHUSIM;
— BIIQJICHHE MIPaBUIIAMH
TEXHUKHA 0€301MacCHOCTH|
[PH UCTIOJIb30BAHUN
XMMHUYECKUX BEIIECTB;
— chopMHEpOBAaHHOCTH
COOCTBEHHOMN ITO3ULIMNA
MO OTHOIIEHHIO K
XUMHYECKON
uHpOopMauy,
[MOTy4aeMOM U3 pa3HbIX
MCTOYHUKOB.

5.2 TunoBble KOHTPOJIbHBbIE 32/IaHUS UM HHbIE MATEPHAJIbI

5.2.1 OueHo4YHbIE CpeCTBA NPH TEKYLIeM KOHTPOJIe

Texymmii KOHTpOJIb OyAET 3aKio4YaTbcs B OMpoce OOYYaOUIMXCS MO KOHTPOJBHBIM
BOIPOCAM JUCIUIUTHHBI "XUMHUsl", MPOBEPKE MPAKTHUYECCKUX PAaOOT U OTUYETOB MO JIAOOPATOPHBIM
pabotam.

IIpuMepHBIi NepeYeHb KOHTPOJIBHBIX BOIIPOCOB.

1. CocTaBUTh AIIEKTPOHHYIO M AJIEKTPOHHO-TpadUIecKyro (hOpMyIBI aTomMa DJIEMEHTa C
MOPSAKOBBIM HOMEpPOM 21. YKa3zaTh BajJ€HTHbIEC 3JEKTPOHbL. K KakoMy CEeMENCTBY OTHOCHUTCS
AJIEMEHT?

2. Hanmcats anexTpoHHbIe GopMyisl HOHOB Sn? i S*. DIeKTpoHHBIM KOHOHTIYPALHIM
KaKUX HEHTPaIbHBIX aTOMOB COOTBETCTBYIOT 3TH (POpMYIIHI?

3. VkazaTh TUN XUMHUYECKOW cBsi3M B Mojekyinax Hp, I, HI, Nal. IlpuBectu cxemy
MEPEeKPBIBAHUS DJIEKTPOHHBIX 00JIAKOB M HAMPABJICHUE CMENICHHUS YIEKTPOHHON TIOTHOCTH.

4. TlonGepuTte KaTOTHOE M AaHOTHOE TIOKPBITUS JIJIs1 KoOabTa. OOBsCHUTE CBOM BHIOOP.

5. [laite onpeneneHue KOpPpO3uu METAILIOB.

6. OCHOBHBIE BUbI KOPPO3UU METAILIIOB.

7. OT xakux (aKTOPOB 3aBUCUT CKOPOCTh KOPPO3HH METAILIIOB.

8. [IpuBeauTe mpuMep MeTalia, ClIOCOOHOTO MAaCCUBUPOBATHCSI.

9. Metoasl 60pbOBI C KOPPO3UEH METAIIOB.

10. B yeM oT/iMuMe KaTOJHBIX U AHOJHBIX METAINTMYECKUX TOKPBITUM.

11. JlerupoBaHue METaIOB.

12. arubupoBanue KOPpPO3HH.

13. [laiiTe onpeneneHne 3JIeKTPOoJIn3a pacTBOPOB.

14. Ykaxure, Kakue Mpo1ecChl MPOTEKAIOT HA KATOJE U aHOJIE, KaK OHU 3apsKEHBI.

15. Yto takoe nonsipuzanus. [loTeHiman pa3noxxeHus U nepeHanpsiKeHusl.

[Tpu nmpoBeneHnu onpoca KaKIoMy o0ydaroniemMycs OyIeT 3aaHo 3 BOompoca Ha KOTOphIE
OHHM JTOJIKHBI 1aTh OTBETHI.

Kpurepun onieHuBanus:

- 90-100 6ammoB — Mpu MPaBUIILHOM U TIOJIHOM OTBETE Ha TPH BOIPOCA;

- 80-89 6amnoB — npu NPaBUIIBLHOM U IIOJTHOM OTBETE Ha J[Ba BOIIPOCA;

- 60-79 GannoB — MpH MPABWIHHOM M HETMOJHOM OTBETE Ha JBAa WM NPABHUIHLHOM H
MOJIHOM OTBETE Ha OJIUH U3 BOMPOCOB M YACTUYHOM OTBETE HA OCTAJIbHBIE;

- 0-59 GamnoB — Mpu MPaBUILHOM M HETIOJTHOM OTBETE TOJBKO Ha OJIMH U3 BOIIPOCOB, TP
OTCYTCTBHH MPABUIbHBIX OTBETOB HA BOIIPOCHL.

IITkana oneHUBaHUS



KomnuectBo OaiuioB 0-59 60-79 80-89 90-100
[MIkama oneHUBaHUA 2 3 4 5

JlabopaTopHbie padoThl.

JlabopaTopHple pabOThI TPUBEIEHBI B METOJWYECKUX YKA3aHHSAX K JIaOOpaTOPHBIM
paboTaM 1o AMCUUIUINHE « XUMHUSD».

[To maGopatopHBIM paboTam MPEICTABIACTCS OTYET

OTuer KOKEH COEpKaTh!

1. Ha3zBanue paboTHI.

2. Llens 1abopaTtopHON pabOTHI.

3. 3anuch TaHHBIX OIbBITA.

4. YpaBHEHMS NPOTEKAIOIINX XUMHUECKUX PEAKLIAH.

5. OcHOBHBIE pacueTHbIE (YOPMYJIBI.

6. I'papuxu, Tabnuiib! - ecau TpeGyeTcs 1o 3a1aHuIo.

7. HaOmromeHns ¥ BBIBOJIEL.

Kputepuu onenuBanus:

- 90-100 6amnoB - MpU BBHIMOJIHEHUH BCEX MYHKTOB B IOJHOM 00bEMeE, 6e3 ommooK;
C/I€JIaHbl TPABUIIbHBIC BHIBOJIBI;

- 80-89 GannoB - MpH BBIOJIHEHWH BCEX MYHKTOB B MOJHOM O0BEME, HO JIOMYIICHBI
HE3HAUUTENIbHbIE OIIMOKHU B pacueTax He BIMSIONIME Ha BBIBOJ,

- 60-79 GamnoB - mpU BBIIOJHEHUHM BCEX IYHKTOB B IMOJHOM O0BEME, HO B pacueTax
JIOIYIIEHbl ONIMOKH, BIUSIOIINE Ha BBIBO;

- 0-59 6annoB - mpu 0(OpMIIEHUH Pa3/IeNOB B HEMOIHOM 00BEME.

KomnnuectBo 0amuios 0-59 60-79 80-89 90-100
[Ikana orieHUBaHUS 2 3 4 5

IIpumepbl NpakTHYECKUX PadoT

Tema 1.3 Knaccol neopeanuueckux coeOuHeHuil.

1. HazoBuTe coelMHEHUS U ONPEAEIIUTE KIACC HEOPTaHUUECKUX BEIECTB:

Zn(NO3)2, Al(OH)3, NaxO, H>SOs4, Na[Al(OH)4(H20)2], NaHSO4, CO2, CrOHSOg4,
K3AsO4, (NH4)2[PtCls], NaH2SbO4, K3[Fe(CN)g], P20s, Ca(HCO3)2, Naz[Co(CN)s].

2. HanuimnTe MOHHO-MOJIEKYJISIPHOE YPaBHEHUE PEAKIIUA:

Pb(NOs3); + KI —

HCI + Na,CO3; —

BaCl> + NaxSO4 —

H>SO4 + KOH —

3. Hanummre ypaBHEHUs IPEBPAILCHUMN:

Na2O — NaOH — Na;SOq4

Mg — MgS0O4 — Mg(OH):

Fe — FexO3; — FeCls

BaO — BaCl, — Ba(NO3)2

Ca — CaCl, — Ca(OH).

Tema 1.3 Xumuueckue peaxyuu
1. Paccuuraiite u3mMeHeHue cTaHAapTHOU SHTaNbuu peakuuu (AH % p.):
CaO,) + H2O() — Ca(OH)z«)
AH®298 -635,5 -241,8 -986,2 k/[x/Momb
2. Paccuuraiite u3MeHEHHE CcTaHAApTHOM HHTponuu peakuuud (AS°%,p). O uem
CBUJIETEIBCTBYET 3HAK.
CuClak,) + H2O) — CuO) + 2HClr)



AS®9s  108,1 70,1 42.6 186,8 JIx/(K Xmomp)

3. Boruuciaure usmenenue sHeprum [u0GOca peaknuu NHpu yKa3aHHOM TeMIIeparype,
CuuTasg, YTO pEareHThl HaXOJATCS B CTaHIAPTHOM COCTOSHMHM, a 3HadeHus AHCogu
AS°298 peakiy He 3aBUCAT OT TeMIeparypbl. Bo3aMokHa 11 peakius TEPMOJIMHAMUYECKHU B ATHX
ycaoBusax. T =660 K

ADLO3k) + 3S03¢) = Al2(SO4)3(x)
AH®9s -1676,0 -395.8 -3442.2 kJ>x/Monb
AS®98 50,9 256,7 2392 JIx/(KXmoib)

Tema 1.3 Xumuueckue peakyuu

1. Hanmnmmmre KMHETHYECKOE YPAaBHEHHE JIJIsl peakiuid (psMoil 1 0OpaTHOM):

aA +bB < cC+dD

2502 + O2r) <> 2S03(r)

Na) + 3Hor) < 2NHs(r)

2. ITpu noBbimenun temmnepatypsl Ha 50°C cKOpOCTh XUMHUYECKONW PEAKIIUH YBEIMYHIACH
B 243 pa3a, BBIYHCIUTE TEMIIEPATypHBIA KOAPPHUIUEHT CKOPOCTH peakuu?

3. Ilpu cocTosTHMU paBHOBECHS B CUCTEME:

6HF )+ Nor) <> 2NF3¢) + 3Har), AH° >0

PaBHOBECHBIC KOHIICHTPAIMH YYaCTBYIONTUX BEIIECTB PaBHBI (MOJIB/JI):

[HF] =2; [N2] = 7; [NF3] =4; [H2] = 3.

Onpenenure: a) — KOHCTAHTY PaBHOBECHS,

0) — B KAKOM HaIPaBJICHUH CMECTUTCSI PABHOBECHE C POCTOM TEMITIEPATYPHI,

B) — B KAaKOM HampaBJICHUM CMECTHTCS pPAaBHOBECHE, €CIH YMEHBIIUTh O0beM
PEaKIMOHHOI0 Cocy/a,

I') — €CJIM YBEJIMYUTh KOHIEHTPALMIO UCXOHBIX BEIIECTB.

Tema 1.4 Pacmeopul

1. pOH pactBopa cocrasisier 9. Boruncnure konnenrpanuio [H'], [OH] u pH cpesl.

2. Paccuuraiite KoHIeHTpanuio nonos OH", eciau konuenrparus [H'] = 10 mous/. Yemy
paseH pH cpensl.

3. Kakue u3 nepeuncieHHbix cojiei moasepratores ruaponn3y: NaxCOs, KCl, Cr(NO3)s,
NH4NOz. [ns kaxxaoi U3 THAPOIU3YIOIINXCS COJIEN HalKMCcaTh yPaBHEHUS TUApPOJIM3a B MOHHO-
MOJIEKYJISIPHOM U MOJIEKYJISIpHON (hopMax, yKa3aTh peakluio e€ pacTBopa.

Tema 1.5 Okucnumenvho - 60ccCmanogumesbHbvle PeaKyuu

1. CocraBbTe »3JEKTPOHHBIE YpaBHEHUS U mnoadepure KOIP(OUIMEHTH HOHHO-
AIIEKTPOHHBIM METOJIOM B PEaKIUU:

KCl03 + MnSO4 + KOH — KxoMnO4 + KC1 + H,O

Cd + KMnO4 + H2SO4 — CdSO4 + MnSO4 + K2SO4 + H2O

2. Omnpenenutre METOJOM D3JIEKTPOHHOro Oananca KOI()(UUIUEHTHI B ypaBHEHHX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH:

Zn + H2SO4(xom) = ZnSO4 + SOz + H20

3. Kakoili MOH BBIMOJHSAET POJIb OKUCIHUTENS, BOCCTAHOBHUTENS B BhIIIE YKa3aHHBIX
peakusax?

Kpurepuu onieHuBanus:

-90-100 6a10B - pU MPABUIBHOM PEIICHUH TPEX 3a/laHuii;

- 80—89 OamioB - mpH MPaBUIBLHOM PEIICHUH JBYX W HEMOJIHOM DPEIICHUH TPEThETO
3a/1aHus;

- 6079 Gama - MpU NPABIWIHPHOM PEIICHUHU OJHOTO W HETOJHOM PEIICHHH BTOPOTO U
TPETHEro 3a/1aHMUs;

- 0-59 Ganna - mpy MPaBUILHOM PEIICHUH TOJBKO OJTHOTO 33JIaHUS WJIM TIPH OTCYTCTBUHU
MPaBUJILHOTO PEILICHUs Ha BCE 3aaHusl




IITkana oneHUBaHUS
KomnuectBo OaiuioB 0-59 60-79 80-89 90-100
[MIkama oneHUBaHUA 2 3 4 5

5.2.2 OueHoYHBIE CPEICTBA MPH MPOMEKYTOUYHOM aTTeCTANMHA

[TpomexxyTounasi arTtectanuss OOydalOIIMXCs MO JIUCHHUIUIMHE "Xumusg" sBisercs
obs3aTenpHON. DOpMOIT TPOMEKYTOUHOM aTTecTanuu SBisieTcs AudepeHnpoBaHHbIN 3a4eT, B
npoliecce KOTOpOro orpenensercss copMupoBaHHOCTh 0003HAUYEHHBIX B pabodeil mporpamme
KOMIIETCHIINH.

Bomnpocsl k 1uddpepeHUMPOBAHHOMY 3a4eTy

1. Ilepmommueckass cucrema snemeHtoB JI.MI. Menneneesa. Ilepuoanueckuili 3akoH.
Crpyktypa nepuoanueckoit cuctemsol. [lepuonpl. I'pynmel. [lepronnueckoe n3MeHeHHE CBOMCTB
AJIEMEHTOB M COEIMHEHNMN: KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX.

2. Kiaccsl Heopranuueckux coenuHeHui. [IpocTeie u ciokHbie BemecTBa. OKCHIBI.
OcHOBHBIE, KUCITOTHBIE U aM(OoTepHBbIe TUAPOKCcH B CoTH.

3. Tumbl XUMHYECKHUX CBSI3EH.

4. Xumnueckas knHetuka. CKOpocTh XMMHUYECKOM peaklinu.

5.3aBHCHUMOCTh CKOPOCTH XUMHYECKOM peakiuu oT TemriepaTtypsl. [Ipasuio Bant-I'odda.

6. dakTOpBI, BAUAIOLINE HA CMEIIEHHE XuMudeckoro pasHoBecus. [Ipunnun Jle-IlaTtense.

7. Xumuyeckas TEpPMOJIMHAMUKA. TepMoguHamMuyeckne MapaMeTphl.
XapakTepucTU4eckrue GyHKINU COCTOSHUSL.

8. ducnepcusie cucteMbl. OMyJsibcuu. Cycnen3nu. Komionaabie pacTBOpPHI.

9. DOnexTponutnyeckas auccounanus Boasl. MoHHoe npousBeneHue Boabl. BogopoaHslii
Y TUIPOKCUJIBHBIN TTOKa3aTenu. KucioTHO-0CHOBHBIE MHIUKATOPHI.

10. OxucnuTenbHO-BOCCTAHOBUTENBHBIE peakiny. CTeneHs okucieHus. Boccranosurenu
1 okucauTen. OKUCIEHUE U BOCCTAHOBIICHHUE.

11. Meramnsl [lonoxxeHne MeTaJUIOB B TEPUOJUYECKOM CHCTEME U OCOOEHHOCTH
cTpoeHust ux aroMoB. OOImIHe cCrocoObl MOTYyYSHHS] METAILIIOB.

12. Koppozus MeTtasuioB. [lonsaTue KOppPO3HH. Xumunueckas KOppO3usl.
DnexTpoxummuueckast Kopposus. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HUH.

13. Hemeramnsl [lonoxxenne HemeramuioB B Ilepumonmueckoil cucreme, 0COOEHHOCTH
CTPOEHUS UX AaTOMOB. DJIEKTPOOTPULIATEIBHOCTh. XUMHUYECKHE CBOMCTBA HEMETAIIIIOB.

14. s-Onemenmur. Bonopon. Boxa. ONEeMEHTHI IA-rpynns. [lenounsie
Metaiibl.  [IpuponHble coeqMHEHWsT HATpUsT W Kalus, HMX 3HadeHue. OnemeHThl [IA-
rpynmnsl. Kanbuuii, ero nonyuenue, Gpu3nyeckre 1 XMMUYECKUE CBOMCTBA.

15. p-Onemenmuor. Amomunuii. I'anorensl. ['anorensl B mpupone. buosorundeckas posib
raJIOr€HOB. DJIEMEHTHI V A-Tpylibl.

16. d-Dnemenmer. Menb, MHK, XpOM, JKeJIe30, MapraHel] Kak IpOCThie BEIIECTBA, UX
¢u3nUecKrue 1 XMMUYECKHE CBOMCTBA.

17. Teopust ctpoeHusi opranuyeckux coeauHenuii A. M. Bytnepoa. CTpoeHue aroma
yriaepoja. DJIeKTpOHHOe 00aKo U opOuTasb, S- U p-opOuTay.

18. Knaccudukanus opranmyeckux coenunenuii. Homenkmarypa IUPAC: npuHIumb
00pa30BaHus HAa3BaHUIl, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX IPYIIIL, UX 0003HaUEHHE B TpeduKcax u
cyddukcax Ha3BaHU OPraHUYECKUX BEIIECTB.

19. T'omonoruueckuii psin ankanoB. [loustie 06 yrieonoponax. HomeHknarypa ankaHoB
Y JIKUJIbHBIX 3aMecTuTeNe. @u3ndeckre CBOMCTBA alIKaHOB. AJIKaHbI B IPUPOAE. XUMUYECKHE
CBOICTBA aJIKaHOB.



20. I[IpombInIeHHBIE  CITOCOOBI  TOJMYYEHHs] aJKAaHOB: TMOJIY4YE€HHWE U3 MPHUPOIHBIX
UCTOYHUKOB, KPEKHHI Mapa(HuHOB, MOJIy4YEHHE CHUHTETHUYECKOro OeH3MHA, Ta3zudukanus yris,
TUAPUPOBAHUE AJTKAHOB.

21. I'omonorudeckuil psa ankuHOB. M3oMmepus MexkiaccoBasi, YIJIEPOJHOTO CKEJleTa,
MOJIOKEHUS KpaTHOM cBsi3u. Peakius 3e1mHCKOro.

22. llpuMeHeHue alETUIICHOBBIX yriaeBonopoaoB. llomuBununanerar. Ilomydyenue
ankuHoB. [lonydyeHue aneTuiieHa NUPOIU30M METaHa U KapOUIHBIM METOOM.

23. I'omonorudeckuil psn ankuHoB. Mueckuil psa apeHoB. beH301 Kak IpencTaBUTEND
apeHoB. Pa3BuTHe npeacTaBieHnid O CTpPOEHUU OCH30I1a.

24. Xumuueckrue CBOMCTBa apeHOB. [IpumMepbl peakiuii 31eKTpoduiIbHOTO 3aMEeIICHNUS:
aJIOTEHUPOBAHUs,  ANKWIUpoBaHuWs  (katanmu3atopel  Ppunens—Kpadrca), HHUTpoOBaHWS,
cyabpupoBaHus. Peakiiuy ruipupoBaHus U MPUCOCTMHEHHUS XJI0pa K OCH30.7y.

25. Hedptp. Pextudukanus HedTH, OCHOBHBIE (pakiuu ee pa3dAeleHus, Uux
ucnonb3oBanue. Bropuunas nepepadotka HedrenpoaykToB. KpekuHr HeTenpoayKToB.

26. Pudopmunr nedrenmpomykToB. KagecTBo aBTOMOOMIBLHOTO TOTUIMBA. OKTaHOBOE
YHCIIO.

27. Ilpupomubiii u momyTHBIM HedTsHOW ra3pl. CpaBHEHHME COCTaBa MPUPOTHOTO H
MOITYTHOT'O Ta30B, UX IPAKTUYECKOE UCIIOIb30BaHUE.

28. KameHnnblii yroiab. OCHOBHBIE HampaBJICHHS HCMHOJIB30BAHUS KaMEHHOTO YTIJIS.
KokcoBanne kaMEHHOIO yIiisl, Ba)KHEHIINE IPOAYKTHI 3TOTO MpoLEcca: KOKC, KAMEHHOYTOJIbHAS
CMOJIa, HaJICMOJIbHAS BOJIA.

29. Crpoenne u kiaccupukanus cnupToB. Kmaccupukanuss COUpPTOB 1O  THUILY
YIJIEBOJOPOAHOTO paauKalla, YUCIly THAPOKCUIIBHBIX TPYIIN U TUITY aTOMa YIJiepoja, CBI3aHHOTO
C TUAPOKCUIIBHOM TPYIIIION.

30. PeaknuonHas CMOCOOHOCTh TPENETBHBIX OJHOATOMHBIX CHUPTOB. (CpaBHEHHE
KHCJIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTAaHUYECKUX COeMHEHUH, coaepxamux OH-
TPYIITY: KHCIIOT, OCHOBaHUM, aM(POTEPHBIX COCTMHEHH (BOJIbI, CITUPTOB).

31. Croco6bl monyyeHHs: CIUPTOB. [ MApOIM3 rajoreHaiakaHoB. [Huaparaiysi ajKkeHOB,
ycioBHs ee npoBeaeHus. OTaenbHble NPEICTaBUTEIN AIKAHOJIOB.

32. MHoroaToMHble cIUpTHL. M30Meprs M HOMEHKJaTypa NpEACTaBUTENEH JAByX- U
TPEXATOMHBIX CIIUPTOB.

33. ®eHout. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE (heHoa.

34. Tomonoruyeckue psAabl albIeruaAOoB HW KeTOHOB. [loHATHE O KapOOHMIBHBIX
COCAMHEHUSAX. OJEKTPOHHOE CTPOCHHE KapOOHMJIBHOW TpyNmbl. XHUMHYECKHE CBOICTBa
albJAETUIOB U KETOHOB.

35. Anpnmeruasl M KeTOHBI B mpupone (3¢upHbie Mmacna, (epomonsl). [lomyuenue
KapOOHUJIbHBIX COEJUHEHHM OKHCIEHHEM CHOUPTOB, THApaTallMed aJKUHOB, OKHCIICHHEM
yIaeBo1opoAoB. OTAeIbHbIE IPEACTABUTENN albAECTUIAOB U KETOHOB.

36. 'oMonorudeckuii psij MpeaeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loHsTHE O
KapOOHOBBIX KUCIIOTAX U MX KiIaccu(pUKaIusa. XMMHUECKUE CBOMCTBAa KapOOHOBBIX KUCIIOT.

37. CrocoObl TOTydeHHUsT CIOKHBIX 3(UpoB. JKUpbl Kak CIOXHBIE (UPHI TIUIEPUHA.
KapOoHoBbIe KHCIOTHI, BXOASIINE B COCTaB KUPOB. Coin KapOOHOBBIX KUCIOT. MbLIa.

38. Ilonsitue 06 yrneBomax. Knaccudukaius yrieBogoB. MOHO-, - U MOJUCAXapU/IbI,
IPEJICTaBUTENN KaKOU IPyNIIbl yIi1eBoA0B. MOHOCaXapuabl.

39. CtpoeHre M XMMHUYECKHE CBOWMCTBA caxapo3bl. JIakTo3a M ManbTO3a KaK HM30MEPHI
caxapo3bl. CTpoeHue MOJIEKYJIbl KpaxMaia, aMiuiIo3a U aMWIONEKTUH. [ THKoreH.

40. I'moko3a, CTpoeHHE €€ MOJICKYJBl U (pu3nueckue cBoicTBa. Taytomepus. [IeHTO3BLI.
Pu6o3a u nezokcupn603a Kak MpeaCTaBUTENN AJIbONIEHTO3.

41. Knaccudukarus u uzomepusi aMmuHOB. [lonsaTtue 06 amuuax. [lepBuuHbie, BTOpUYHBIE
Y TPETUYHbIE aMUHBl. AHUJIMHOBBIE KpacuTenu. [IoHATHE O CHHTETUUECKUX BOJIOKHAX.

42. IlonmnaMupl U MOJUAMUJHBIE CUHTETUYECKHE BOJIOKHA. [IpuMeHeHne u nonyuyeHue
amuHOB. [losyueHne aMHMHOB.



43. Amunokucnotsl. [loHaTne 00 aMHUHOKHCIOTax, WX KIaCCH(PUKAIMSI W CTPOCHUE.
Onrtuueckast ”30MEPUS 0-aMUHOKHUCIIOT.

44. benku. benku kak npupojHbie nmoauMepbl. HyknenHoBbie kucioTel. HykiienHOBBIE
KHUCJIOTBI KaK MPUPOJIHBIE OJTUMEPHI.

45. ®epmentsl. [lonarue o hepMeHTax Kak 0 OMOJIOTHYECKUX KaTaau3aTopax OeIKOBOM
npupoabl. OCOOEHHOCTH CTPOEHUS M CBOWCTB B CPABHEHHH C HEOPTAaHMUECKUMU KaTalIM3aTOPAMHU.

46. Butamunsl. [lonstne o BurammHax. Mx kmaccudukamus u obo3nadeHue. Hopma
notpebieHus: BUTaMuHOB. BomopactBopumeie (Ha mpumepe ButamuHoB C, rpynnsl B u P) u
JKUPOpacTBOpUMBIE (Ha TpuMepe BUTaMuHOB A, D u E).

47. Topmonbl. IloHsATHE O TOpMOHAaxX Kak OWOJIOTMYECKH AaKTUBHBIX BEIECTBAX,
BBIMOJIHSIOUINX SHAOKPUHHYIO PETYIISIIHIO KU3HEIEATEIHbHOCTH OPTaHU3MOB.

48. XuMmMusa ¥ TNOPOU3BOJACTBO. XHUMHUYECKas MPOMBIIUIEHHOCTh M XHUMHYECKHUE
TEXHOJIOTMM. XUMHUSI B CEIbCKOM XO34icTBE. XHMM3alHs CEIbCKOIO XO034iiCTBA U €€
HaIpaBJICHUSI.

49. Xumus U SKoJOrus. XHUMHUYECKOE 3arps3HeHue OKpykaromer cpenbl. OxpaHa
ruapocdepbl OT XUMUYECKOTO 3arPsi3HEHUS.

50. XuMmus 1 ITOBCEIHEBHAS JXKU3Hb YenoBeKa. JlomalHss anteka. MoIye U YUCTAIIIe
cpencta. CpenctBa 60phObI C OBITOBEIME HACEKOMBIMH.

KpuTepuu orieHrBaHusI OTBETA 110 BONIPOCAM:

- 100 6aJy10B - MpH MPABUIILHOM H ITOJIHOM OTBETE Ha TPU BOIIPOCA;

- 80-99 GannoB - mpu MPaBUILHOM U TIOJJHOM OTBETE Ha J[Ba BOMPOCA M MPaBUILHOM, HO
HE MOJIHOM OTBETE Ha APYTON U3 BOIPOCOB;

- 60-79 Ganna - mpu TPaBUILHOM U TIOJIHOM OTBETE Ha OJMH BOINPOC WJIU MPABHIBHOM U
HEIOJIHOM OTBETE Ha J[Ba BOIIPOCA;

- 0-59 6anna - mpu TPaBUIILHOM M HETTOJTHOM OTBETE TOJIBKO Ha OJIMH U3 BOIPOCOB UJIK TIPH
OTCYTCTBHH MPABWIbHBIX OTBETOB HA BOIIPOCHL.

Kpurepuu onenku 3a audepeHunpoBaHHbIN 3a4eT

bamner | Onenka TpeOoBaHMs K 3HAHUSIM
90- O1innyHo O1ieHKa «OTIMYHO» BBICTABISAETCS CTYACHTY, €CJIM OH
100 ri1yOOKO M MPOYHO YCBOMJI POTPAMMHBIN MaTepHa,

MCYEPIBIBAIOIIIE, TIOCIIEI0BATENBHO, YETKO U IOTHYECKH
CTPOIHO €ro M3Jaraer, yMeeT TECHO YBSI3bIBATh TEOPHUIO C
MPAKTUKOM, CBOOOHO CIPABIISETCS C 3a/1a4aMu,
BOIPOCaMH U IPYTMMH BHJIaMU IPUMEHEHUS 3HaHUH,
npuyYeM He 3aTPYAHSIETCS C OTBETOM MPU BUIOU3MEHEHUH
3aIaHUM, UCTIOJB3YET B OTBETE MaTepHUall pa3anyHON
JUTEPaATyphI, TPABUILHO 0OOCHOBBIBACT MIPUHSITOE
HECTaHJIapTHOE PEelIeHHe, BJaIeeT Pa3HOCTOPOHHUMHU
HABBIKAMU ¥ MPUEMaMH BBIITOJIHCHUS TPAKTUICCKHUX 33129
1o GOpMHUPOBAHUIO OOIIETTPO(HECCHOHATEHBIX
KOMIETEHIIUH.

80-89 | Xopomro OrneHka «XOpOoII0» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
JEMOHCTPHUPYET NMPOYHBIE TEOPETUUECKHUE 3HAHMUSI, BJIa/ICET
TEPMHHOJIOTHEH, IeNIaeT apryMEHTUPOBAHHBIE BHIBOJIBI U
000011IeHMS, TPUBOIUT TPUMEPHI, TTOKA3BIBAET CBOOOTHOE
BJIQJICHUE PEYBIO, HO MIPH STOM JIEIaeT HECYIIECTBEHHBIC
OIMOKH, KOTOPBIE OBICTPO UCIPABIISIET CAMOCTOSATEIHLHO
WM TIPY HE3HAUUTEIHHON KOPPEKIIMHU MPEIOIaBaTeIIeM.
60-79 | Y10BIETBOPUTEIHLHO Ouenka "y0BIETBOPUTENBHO'" BBICTABIISIETCA CTYICHTY,
KOTOPBI IEMOHCTPUPYET HETITyOOKHE TEOPETUIECCKHE
3HAHMS, MPOSBIIIET ¢1a00 chOPMUPOBAHHBIC HABBIKU




aHaJIM3a SBJICHUM U MPOIIECCOB, HEIOCTATOUHOE YMEHHUE
JienaTh apryMEHTUPOBAHHBIE BBIBOJIBI U IPUBOIUTH
MPUMEPBI, TOKA3bIBAET HE JOCTATOYHO CBOOOIHOE
BJIQJICHUE PEUYBbIO0, TEPMUHOJIOTUEN, JJOTUYHOCTHIO U
MOCIIEI0BATEIPHOCTRIO U3IIOKEHUS, IeTAeT OIIMOKH,
KOTOPBIE MOKET UCIIPABUTH TOJIBKO ITPU KOPPEKIIUHU
MIPENO/IaBaATEIIEM.

0-59 HeynonerBopurenbHo | OLieHKA «HEYIOBIECTBOPUTEIIHHOY BBICTABIISECTCS CTYICHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBHON YaCTH IIPOIPAMMHOI0O
MaTepHuaa, HEyBEpEHHO OTBEYAET, JOIYCKAET CEPbE3HbIE
OIIMOKHU, HE UMEET MPECTABICHUN IO METOIUKE
BBITNIOJTHEHUS MpaKkTU4YecKoi paboTel. Kak nmpaBuiio, oleHka
«HEYJIOBJIETBOPUTEIILHOY» CTABUTCS CTYI€HTAaM, KOTOPbIE HE
MOTYT MPOJIOJIKUTH 00yUYeHHe 0e3 JOMOIHUTETbHBIX
3aHATUI 110 JTAHHOM NUCUUILIMHE.

5.2.3 MeToguveckne MaTepuaJibl, ONpeaesiione NPoueaypbl OlleHMBAHUS 3HAHUIA,
YMeHHUil, HAaBbIKOB M (MJM) ONbITA [IeATEJbHOCTH, XAPaKTePHU3YIOLHe ITanbl
¢opmupoBaHus KOMIIETEH U

ITopsnok opraHu3aluy MPOBEIEHUS TEKYLIET0 KOHTPOJISI U IPOMEXKYTOYHOM aTTECTALUU
npezcrasieH B [10y105keHUN 0 IPOBEIEHUH TEKYLIET0 KOHTPOJIS U MPOMEXYTOYHOH aTTecTaluu
00yyYaromuxcs, OCBaMBAIOLINX O0O0pa30BaTeNbHbIC MPOTPAMMBI CPEIHETO MPO(ECCHOHATBEHOTO
obOpaszoBanusi B (¢ummane ¢eaeparTbHOro TOCYyAapCTBEHHOTO 00pa30BaTEIIBHOTO YUPEKICHUS
BhIcHIero oOpa3oBaHus « Ky30acckuii rocy1apCcTBEHHBIN TeXHUYECKUN YHUBEpcUTET UMeHU T.D.
['op6aueBa» B r. MexmypedeHCKe.

6. Unble cBeieHus U (MJIM) MaTepUAJIbI

[MIpu ocymecTBieHnn 00pa30BaTEIBHOTO IPOILECCa TPUMEHSIIOTCS — CIIEAYIONIHNe
06pa30BaTeanbIe TEXHOJIOTHUHU:

- TPAJUIIMOHHAS C HCIIOJIb30BAaHHEM COBPEMEHHBIX TEXHHUYECKHX CPE/ICTB;

- HHTCpAaKTHUBHAs.
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