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1. O6mas xapakTepucTHKa pado4eii NPorpaMMbl JHCHHMILTHHBI
1.1 MecTo qUCHMILINHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI

OOmeoOpa3oBaTenbHas AUCHMIUIMHA «XHUMUS» SBISETCS JUCHUIUIMHON 00s3aTeNIbHOM NpeaMeTHOM
obnactu «EcrectBennsie Hayku» OI'OC cpennero obuiero obpaszopanus. B yueoHbix mianax [IIICC3 qucnuminza
«XUMHS» BXOJUT B COCTAB TUCLHUIUIMH IpelaracMbIX 00pa3oBaTeIbHON OpraHu3alueH.

JucnurmumHa «XuMus obecnieurBaeT (GOpMHUPOBaHUE OOIIMX KoMmIeTeHIMH B cooTBeTcTBUHM ¢ PI'OC no
cnenuansHoctu 27.02.07 «YnpaBneHue KadecTBOM NMPOAYKLUH, IPOIECCOB U YCIYT (IO OTPACISIM)».

1.2 Hdeas u miaHupyeMble pe3y/bTaThl OCBOCHMsSI IUCHHUIJIHHBI, COOTHECEHHbIE C MJIAHMPYeMbIMH
pe3yJbTaTaMH OCBOCHHS 00pa30BaTe/IbHOI MPOrpaMMsl

OcBoeHNe OUCIUIUINHBI HAIIPaBJIeHO Ha (HOpMUpPOBaHHE:

OK 01 BeiOupars cnocoObl pemeHus 3aaady NpopecCHOHATIBHOW AEATENbHOCTH, MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

JIn4HOCTHBIE PE3yNIBTATHI:

- copMHPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
OOILECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha JHajore KyJIbTyp, a TaKKe Ppa3In4HbIX (OpM OOIIECTBEHHOTO
CO3HAHUS, OCO3HAHKUE CBOETO MECTa B MOJUKYIBTYPHOM MHUpE.

MeranpeaMeTHbIE Pe3yJIbTaThI:

- YMEHHE CaMOCTOSTEIBHO ONPEACIATh LIENN JESITEIHOCTH U COCTABIIATh IUIaHbI ACATEIBHOCTH;

- CAaMOCTOSATENILHO OCYIIECTBIIATH, KOHTPOJIMPOBATh M KOPPEKTHPOBATH AEATEIHHOCTD;

- HCTIOJIb30BAaTh BCE BO3MOXKHBIC PECYpCHI U JOCTHKEHHSI ITOCTABICHHBIX LENICH W peayn3alyy IJIaHOB
JeATEIILHOCTH;

- BbIOMpaTh yCHEUIHbIE CTpPATernd B pPa3lMYHBIX CHTYallMsIX BIlaJicHHUE HaBbIKAMHU I103HABATEIBHOM,
y4eOHO-HUCCIIeJOBAaTeIbCKON U IIPOEKTHON AEATENIbHOCTH, HaBBIKAMU pa3peleHus mpobiem;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJILHOMY IIOMCKY METOJOB PELICHHUsS MPaKTUUECKHX 3ajad,
NPUMEHEHHUIO Pa3InuyHbIX METOJIOB IO3HAHUSL.

[IpeamMeTHBIE pe3ynbTaThI:

- BIIQJICHHE OCHOBHBIMH METOJIAMH HAYYHOTO TIIO3HaHHs, MHCIOJIB3yEeMBbIMH B XHMHH: HAOJIOJICHHE,
OINMCaHNe, W3MEPEHHE, SKCIICPUMEHT; yMEeHHe o0padaThIBaTh, OOBACHATH PE3YNbTAThl NPOBEICHHBIX OIBITOB H
JIeTIaTh BBHIBOABI;

- TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSITh METO/IbI IIO3HAHUS IIPU PEIICHNH MIPAKTHUYECKHX 3371a4;

- chOpMHPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIC OIIEHKH W IMPOBOAWTH PACUETHI MO0 XUMHUYECKUM
(hopmynaM U ypaBHEHUSIM.

OK 02 OcymiecTBIsATh MOUCK, aHAIN3 W HHTEPIIPETAIINIO MHPOPMAIIUH, HEOOXOIMMOM IS BHIIOJHEHUS
3a/1a4 IpoQeCCUOHANBHON JCSITETHOCTH.

JIu4HOCTHBIE PE3yNIBTATHI:

- copMHPOBaHHOCTL MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M
OOILECTBEHHOW TPAaKTUKK, OCHOBAHHOIO Ha JHMajore KyJbTYp, a TaKkkKe pa3iIM4HbIX (OPM OOLIECTBEHHOTO
CO3HAHUS, OCO3HAHHE CBOETO MECTa B MOJIUKYIBTYPHOM MHUpE.

MeranpeaMeTHble pe3yJIbTaThl:

- BJIJICHUE HaBBIKAMM II03HABATEJIbHOH, y4eOHO-HMCCIICNOBATENBCKONH M TPOEKTHOH JESTENbHOCTH,
HaBbIKaMU pa3pelIeHus mpoodieM;

- CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOAOB PELICHHUs IMPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3JINYHbIX METOJIOB TIO3HAHUSL.

[IpenMeTHBIE pEe3yNbTATHI:

- BJIAJICHHE OCHOBOIIOJIArAIOIMMH XUMUYECKUMHU HOHITUSIMH, TEOPUSIMHU, 3aKOHAMHU M 3aKOHOMEPHOCTSIMH;
YBEpPEHHOE T10JIb30BAHWE XUMUYECKON TEPMUHOJIOTHEN U CUMBOIMKOM.

OK 03 ITnarnpoBaTh U peann30BEIBATE COOCTBEHHOE MPO(ecCHOHATFHOE M IMYHOCTHOE Pa3BHUTHE.

JIugHOCTHBIE PE3yJIBTATHI:

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM UYHCIIE CaMOOOpa30BaHUIO, HAa NPOTSIHKEHUH BCel
KU3HH;

- CO3HATEeJIFHOE OTHOIIEHHWE K HENMPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO yCIIEITHOI npodeccrnoHaIbHOM
1 00IIeCTBEHHOI JIeTeTbHOCTH.

MeranpeaMeTHbIe pe3yJIbTaThl:

- BJIQJICHUE HaBBIKAMM I103HABATEJIbHOH, y4eOHO-HMCCIICNOBATENLCKONH M TPOEKTHOH JIESTENBEHOCTH,
HaBbIKaMU pa3pelIeHus mpodieM;

- CHOCOOHOCTb M TOTOBHOCTh K CaMOCTOSITEJILHOMY IIOMCKY METOMOB PELICHHUs IMPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3InuHbIX METOJIOB MIO3HAHUSL.



[TpenMeTHBIE pE3yNBTATHI:

- c(OPMUPOBAHHOCTH TPEJCTABICHUH O MECTE XMMHH B COBPEMEHHOM Hay4HOH KapTHHE MUPA; TIOHUMAaHNE
ponu XuMHuK B GOPMHUPOBAHUH KPYTro30pa U (PyHKIMOHAIBHOI IPaMOTHOCTH YENIOBEKa AT PELICHUSI TPAKTHUECKUX
3amad.

OK 04 PaboTtats B KOJUIEKTHBE B KOMaHIIe, 3((HEeKTHBHO B3aUMOICHCTBOBATD C KOJUIETaMHU, PyKOBOJICTBOM,
KITMEHTaMH.

JIn4HOCTHBIE PE3yJIBTATHI:

- HaBBIKM COTPYJHHYECTBA CO CBEpCTHUKAMH, JAETBMHM MJAJIIEro BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOW, y4eOHO-HMCCIIEOBATENBCKOM, IPOSKTHOW M JIPYrMX BHAAX
JIeSTeIIbHOCTH.

MeranpeaMeTHbIe pe3yJIbTaThI:

- BJIQJICHUE HaBBIKAMM I103HABATEJIbHOW, y4YeOHO-HMCCIICIOBATENILCKOH W TPOEKTHOH JEesATENbHOCTH,
HaBBIKAMU pa3peIIeHUs IpodIeM;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOAOB PEUICHHUS IMPAaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3INdHbIX METOJOB TIO3HAHUSL.

ITpenMeTHBIE pE3yNbTATHI:

- BIIAJICHHE OCHOBOIIOJIATAIOIINMI XMMUYECKIMH MOHATHAMH, TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH;
YBEPEHHOE M0JIb30BaHUE XUMUYECKONH TEPMHUHOJIOTHEN U CUMBOJIMKOM.

OK 07 CopeiicTBOBaTh COXpaHEHHIO OKpY)Kalolleil cpeapl, pecypcocOepexeHnto, 3(PPEKTUBHO
JICHICTBOBATh B UPE3BbIYANHBIX CUTYaLUsIX.

JIn4HOCTHBIE PE3yIbTATHI:

- HaBBIKM COTPYJHHYECTBA CO CBEpCTHUKAMH, JAETBMHM MJAJIIEro BO3pacTa, B3POCIBIMH B
00pa3oBaTenbHOH, OOIIECTBEHHO IIOJE3HOH, YueOHO-HUCCIENOBAaTENbCKOM, IPOEKTHOW U JApYyrHX BHAAX
JIeATEIILHOCTH.

MeranpeaMeTHbIE Pe3yJIbTaTHI:

- YMEHHE CaMOCTOSTEIBHO ONPEACIATh LENU JESITEIbHOCTH U COCTABIIATH IUIaHbI ACATEIBHOCTH;

- CAaMOCTOSATENILHO OCYIIECTBIIATh, KOHTPOJIMPOBATh M KOPPEKTHPOBATH AEATEIHHOCTD;

- HCTIOJIB30BAaTh BCE BO3MOXKHBIC PECYpCHI U JOCTHKEHHSI ITOCTABICHHBIX LENICH W peayn3alyy IUIaHOB
JeATEIIbHOCTH; BEIOMPATh YCHENIHbIE CTPATETHH B PA3IMYHBIX CUTYaLUsX.

Hpe[[MeTHLIe PE3YJIbTAThI: BJIAACHUC MIPpaBUJIaMH TCXHUKHN 0€e30IaCHOCTH IIpU UCIIOJIb30BAHNU XUMHNYCCKUX
BEILIECTB.

OK 09 Hcmnonp3oBath HHGOPMALMOHHBIE TEXHOJIOTHU B MPO(ECCHOHAIBLHOMN e TEIILHOCTH.

JIn4HOCTHBIE PE3yIbTATHI:

- TOTOBHOCTb U CHOCOOHOCTh K 0Opa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha NPOTSKEHUH BCEH
JKHU3HHU;

- CO3HATEJIFHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHMIO KAaK YCIOBHIO YCIIEITHOI npodeccrnoHabHOM
1 00IIeCTBEHHOI e TebHOCTH.

MeranpeaMeTHble pe3yJIbTaThI:

- TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOATENbHOM WH(MOPMAIIMOHHO-TIO3HABATEILHON NEsATENbHOCTH,
BJIaIcHUE HaBBIKAMU ITOJyYEeHUsI HEOOX0ANMOH HHPOPMAIIMHU U3 CIIOBapei pa3sHbIX THUIIOB;

- YMEHHE OpHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMH(MOPMAIMM, KPHUTHYECKH OLEHHMBATh U
MHTEPIPETHPOBATh HHPOPMAIIHIO, TIOJIy4aeMyI0 U3 Pa3INuyHbIX HCTOYHHUKOB.

IIpenmeTHbIe pe3ysbTaThl:

- c(OPMHUPOBAHHOCTH COOCTBEHHOM MO3MILIMH 10 OTHOIIEHHUIO K XUMUYECKOW HH(OPMALINH, TT0JTy4aeMOi 13
Pa3HbIX HICTOYHUKOB.

B pesyabrare ocBOeHMSI JUCHMILUIMHBI 00y4aloluiicss B 0011eM 10 AUCUMIIJIMHE T0JIKeH

3HATH/TIOHUMATh:

- BaXHEWIIME XUMUYECKUE MOHATHUS: BEIECTBO, XUMUUYECKHUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE
aTOMHass M MOJIEKYJIIpHasT MaccChl, WOH, aJUIOTPONMS, M30TOIbl, XUMHUYECKAsl CBS3b, AJIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTh, CTEIICHb OKHUCJICHUS, MOIb, MOJIPHAs Macca, MOJBIPHBIA OOBEM, BEIIECTBA MOJICKYJISAPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHUS, PAacCTBOPBI, DBJIEKTPOJUT M HEIJIEKTPOJIUT, HIIEKTPOJIUTHYECKass JUCCOLMALus,
OKHUCJINTEh U BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, TETJIOBOM d((EKT peakiyu, CKOPOCTh XUMUIECKOM
peakmuy, KaTain3, XHUMHYECKOE paBHOBECHE, YIJICPOIHBIH CKeJeT, (YHKIHWOHAJIbHAS TpyINa, H30Mepus,
TOMOJIOTHSI;

- OCHOBHBIC 3aKOHBI XUMUM . coxpaHeHm[ MacCChI BEIIECTB, ITIOCTOAHCTBA COCTaBa, nepnozmquKnﬁ 3aKO0H,

- OCHOBHBLIC TGOpI/II/I XUMHUU: XHMH‘IGCKOﬁ CBsI3H, 3HCKTpOHHTH‘IGCKOﬁ Jucconuanuu, CTpOCHI/IS[
OpPraHUYeCcKUX COEAUHEHUH;

- BaKHeMIIMe BellecTBa M MaTepuaibl: OCHOBHBIE METAJJIbl M CIUIABbl; CEpHas, COJIAHAs, a30THas U
YKCYCHAsi KUCIIOTBI; IEJIOYH, aMMHaK, MUHEpallbHbIC YIOOPEHUs, METaH, dTUICH, alleTUIICH, OCH30J1, 3TaHOJ, YKHUPHI,
MbIIa, TJFOKO3a, caxapo3a, KpaxMal, KJIETYaTKa, OCNIKM, MCKYCCTBCHHBIC M CHHTETUYCCKHC BOJIOKHA, KaydyKH,
IJIACTMACCHI,



yMeThb:

- Ha3bIBATh M3YUCHHBIC BEIIECTBA 10 TPUBUAIBHON» MM MEXIyHapOJHON HOMEHKIIATYPE;

- OMpENENATh: BAICHTHOCTb M CTENEHb OKUCICHUS XHMHYECKHX DJIEMEHTOB, THUI XHMHYECKOH CBSI3U B
COEMHEHUSX, 3aps] MOHA, XapaKTep Cpelsl B BOAHBIX PACTBOpaxX HEOPTAaHWUYECCKUX COCAWHEHUH, OKHUCIUTENb U
BOCCTaHOBHUTEIb, IPHHAAICKHOCTD BEIIECTB K PA3IMIHBIM KJIACCaM OPTaHUYECKHX COCIMHCHHUH;

- XapakTepu30BaTb: AJIEMEHThl MalbIX IEPUOAOB IO UX MOJIOKEeHHIO B Ilepumonmueckoit cucreme I.U.
MenzeneeBa; o0Iue XMMHYECKHE CBOMCTBA METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHHYECKUX U
OpPTaHUYECKUX COEIUHEHUIl; CTPOCHHE U XMMHUYECKHE CBOMCTBA U3YUEHHBIX OPTaHUYECKUX COCIUHEHUH;

- OOBSCHATH: 3aBHCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHMS; MPUPOJY XUMHUYECKOH CBS3U
(MOHHOH, KOBAJEHTHOM, METAJUIMYECKOM), 3aBUCHMOCTb CKOPOCTH XHMMYECKOH pEaKIUH U TOJIOKEHUS
XMMHYECKOTO PABHOBECHS OT Pa3INYHBIX (haKTOPOB;

- BBIIONHATh XUMHUECKUIl OSKCHEpUMEHT MO pACMO3HABAHUIO Ba)KHEHIIMX HEOPraHUYECKHUX U
OPTaHUIECKUX BEIIECTB;

- TNPOBOAWTH CAMOCTOSITEIBHBIH IOHCK XHMUYECKOH HH(MOPMALMH C HCIOIb30BAHUEM PA3IHIHBIX
WCTOYHHMKOB (HAayJHO-TIOMYJISIPHBIX M3[JaHUI, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VHTepHETa); MCHONB30BAThH
KOMITBIOTEPHBIE TEXHOJIOTHH JUIA OOpabOTKH M TepeAadd XMMHUYECKOH WH(POPMAIMd W €€ MPEICTABICHHUS B
Pa3IUYIHBIX POpPMaX;

- UCTIONI30BATh IPUOOPETEHHBIE 3HAHNUS U YMEHHSI B IPAKTHUECKOH IEATEILHOCTH U TIOBCEAHEBHOM KU3HN
JULS:

- 0OBSCHEHUS] XUMUYECKHX SBJICHUI, TPOUCXOASIIMX B IPUPOJE, OBITY M Ha IPOU3BOJICTBE;

- OIpEACJICHUS BO3MOKHOCTHU MPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B PA3JIMYHLIX YCJIOBHAX U OLUCHKHU
HX MOCJIEICTBHIA;

- 9KOJIOTHYECKU TPAMOTHOTO ITOBEJICHUS B OKpY’KaloIleit cpene;

- OICHKM BJIMSHHUA XUMHYECKOTO 3arpsi3HEHUsI OKPY)KAIOIIeil cpelnsl Ha OpPraHW3M 4YeJoBeKa M APYTHe
JKUBbIE OPTaHNU3MBbI;

- 6e30macHOro 00pAIIEeHNs C TOPIOYMMH U TOKCHIHBIMU BEIIECTBAMH, JJAOOPATOPHBIM 000pyOBaHHEM;

- IPUTOTOBJICHNUS PACTBOPOB 33JaHHON KOHIIEHTPALMH B OBITY U Ha IIPOU3BOACTBE;

- KPUTHYECKOI OLIEHKH JOCTOBEPHOCTH XMMHUUECKOI HH(POpMaINH, NOCTYAIOMIEH U3 pa3HbIX HCTOUYHHUKOB,;

- MOHUMAaHH B3aUMOCBS3M Yy4eOHOTro mpeaMera ¢ OCOOCHHOCTSIMH TpodeccHid M MpodecCHOHATBHON
JIESITEIBHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHUA 110 TAHHOMY y4eOHOMY TPEAMETY.

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 O0beM IMCHUIJIMHBI M BH/IbI Y4e0HOI padoThl

®opma 00yUeHHUs KosimyecTBo 4yacoB
oo 30 03P

Kypc 1/ Cemectp 1

O0beM AUCUUILIIMHBI 40

B TOM YHCIIE:

JeKyuu, ypoxu 12

aabopamopHuvle pabomoi 16

npakmuiecKue 3aHsmust 4

Koncynprarum

CamocrosiTenbHas padboTa 8

[IpomexyTouyHas aTTecTanus

WHauBuayanbHOE IPOEKTUPOBAHUE

DopmMa NPOMEKYTOUHOM aTTeCTAIUU

Kypc 1/ Cemectp 2

O0beM AUCHUIIIMHBI 46
B TOM YHCIIE!

JeKyuu, ypoxu 16

aabopamopHuvle pabomoi 18

npakmuiecKue 3aHAmus 4

Koncynpranuu

CamocrositenbHas paboTa 8

TIpomesxyTouHas aTTecTalus

MuauBuayanbHOE IPOEKTUPOBAHKE

DopmMa IPOMEKYTOYHOM aTTeCTalluU muddepeHnrpOBaHHBIHN 3a4eT




2.2 TemaTu4yecKMid IJIAH U COAEPKAHME JUCHUILIHUHBI

HaumenoBanue
pa3fiesioB U TeM

ConepixaHue y4eOHOro MaTepHaJa u (pOpMbl OPraHU3ALUHU JeATeTbHOCTH
00y4yaIuxcs

O0bem
B yacax

Pasgea 1. O0mas xumus

86

Tema 1.
Heoprannueckas
XHMHSA

06maﬂ U Heop2aHuvdecKasa xumusn

40

1. Iepuoauyeckuii 3axkoH u Ilepmoamyeckas cucTeMa XHMHYECKHMX
snemenToB JI. U. MenneseeBa. CTpoeHue aTomMa

OtkpeiTHe mnepuoanueckoro 3akoHa. Otkpeite JI. WM. MeHnaeneeBsiM
Ilepuonuueckoro 3akoHa. Ilepuoguueckuii 3akOH U CTPOGHUE aTroMma.
W3otonsl. CoBpeMeHHOE MOHITHE XUMHMUYECKOTO 3JIEMEHTa. 3aKOHOMEPHOCTh
I'' Mosmu. CoBpemeHHass (QOpMYIHPOBKa IEPUOJMYECKOTO  3aKOHA.
Ilepuonuueckas cucteMa U CcTpoeHHe aToma. DU3MUYECKHH CMBICT
MOPSAAKOBOTO HOMEpa 3JEMEHTOB, HOMEpPOB TIPYMNNbl U MEepHoja. 3HaueHHE
MEPHOANIECKOTO 3aKOHA M IEPHOAUYECKON CHCTEMBl XUMHUYECKUX 3JIEMEHTOB
. W. MenneneeBa [uisl pa3BUTHS HAyKU U MOHUMAHMSI XUMHUYECKON KapTHHBI
mupa. [InaneraprHas moxenp atoma D. Pesepdopma. Ctpoenne atoma mo H.
Bopy. CoBpemeHHBIC NpEACTaBICHHUS O CTPOCHMH aToma. KoprmyckynspHo-
BOJIHOBOM IyaJIU3M YacTHI[ MHKPOMHpA. OJIEKTPOHHAs 00OIO0YKa AaTOMOB.
KpanToBBIe umcia: ThaBHOe, opOuTambHOe (TMOOOYHOE), MAarHUTHOE U
cnuHOBoe. PacmperneneHue 3JIEKTPOHOB IO  JHEPreTHYECKUM  YPOBHSM,
MOJYPOBHSM W OpOUTAIIM B COOTBETCTBUM C NPUHIMIIOM HaWMEHBILEH
sHepruu, mnpuHiunoM Ilaynu u  npaBunom I'yHma.  DiekTpoHHBIE
KOH(UTYypaluy aTOMOB XUMHYECKUX DJICMEHTOB.

2. CTpoeHue BelecTBa

IlonsaTue 0 XUMHYECKOM CBsI3M. THIBI XMMHUUYECKUX CBS3CH: KOBaJICHTHAS,
HMOHHAsI, METAJUIMYECKasl U BoJopoaHas. KoBaneHTHast xumMuyeckas cBs3b. JlBa
MeXxaHu3Ma OOpa3oBaHHS ATOH CBSI3W: OOMECHHBIA W JOHOPHO-AaKIICTITOPHBIH.
OcCHOBHBIE MapaMETPhl ITOrO THNA CBSA3M: IJIMHA, IPOYHOCTD, YIOJ CBA3H WIH
BaJICHTHBIH YTOJ. DJICKTPOOTPHUIATEIEHOCTh U KJIACCH(HUKANNS KOBAJICHTHBIX
CBSI3€H MO 3TOMY MpPHU3HAKY: MOJISIpHAs U HEIMOJISIpHAs KOBAJIECHTHBIE CBS3U.
[onspHOCTE CBSI3M W TOJSPHOCTH MOJIEKYTBl. Cnoco0 TmepeKkphIBaHus
ANEKTPOHHBIX opbOuTaneil U KiaccupUKarys KOBAJICHTHBIX CBS3€Hl MO ATOMY
MpPU3HAKYy: G- U T-CBA3W. VMoHHas xumuyeckass cBsf3b. KpaifHuit coydait
KOBQJIGHTHON TONAPHON CBs3M. MexaHu3M o0O0Opa3oBaHHMS HOHHOM CBS3H.
HonHble KPUCTAJUIMUECKUE PELIETKH W CBOMCTBA BELIECTB C TaKUMH
KpHUcTaymiaMu. MeTtanmnueckass XumMudeckast cBa3b. OCOOBIN THII XUMHYECKOH
CBSI3U, CYLIECTBYIOIIMKA B MeTajulaX U cIulaBaX. Ee omIMuus U CXOICTBO C
KOBAJICHTHOM © HMOHHOM cBsi3siMu. CBOICTBA METAJNIMUYECKON  CBSI3M.
Mertannuueckue KpUCTaNIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TaKUMH
KpucTaymiaMu. BojopomHas XuMH4ecKas CBsI3b. MeXaHH3M 0OO0pa30BaHHS
Takoif cBia3u. Ee kmaccudukanus: MeXMONEKYISIpHAS U BHYTPUMOJICKYIIIpHAS
BOJOPOJIHBIE CBSI3U. MOJEKYJIApHbIE KPUCTAIUIMYECKUE PELIETKU IJIsi 3TOro
THUIIA CBS3H.

3. Kinaccbl HeoprannyecKux coenHeHMil. XUMHYecKUue peakuuu
Krnaccudukanus HeopraHuuecKux BewiecTB. [IpoCTbie M CIIOKHBIE BELIECTBA.
Oxcunpl, ux KiaccupuKarus. I'unpoxcuiibl (ocHOBaHUS,
KHCJIOPOACOAEpKaIIHe KUCIOTHI, aM(pOTEpHbIe THAPOKCHIBI). KuciaoTsl, mx
knaccupukanusa. OcHoBaHUS, uX Kiaccuukanus. Conu cpenHue, KHCIHBIEC,
OCHOBHBIE M KOMIUIeKCHBIe. Kiaccudpukanus XMMHYECKHX peakiuid B
OpraHn4eckoil 1 HeopraHuueckod xumuu. CKOpOCTh XMMHUYECKHX pPEaKIUi.
Ionarue o ckopoctu peakuuil. CKOpOCTh TOMO- U T€TE€POreHHON peaKLuu.
Oneprust aktuBanuu. @axkTOpbl, BIUSIOIMIME HA CKOPOCTh XHUMHYECKOMN
peaknun. [Ipuponma pearmpyrommx BemiecTB. Temmeparypa (3akoH Bant-
lodda). Konnenrtpauns. KaranuzaTtopbl ¥ KaTajaus: TOMO- M T€TEPOTr€HHBIH,
nx MexaHusMbpl. @DepMeHTB, HUX CpaBHEHME C HEOPraHWYECKHMU
KaTaln3aTopaMH. 3aBHUCHMOCTB CKOPOCTH pEakIi OT IOBEPXHOCTH
COTIPHIKOCHOBEHHS pEarupyromyx BENIeCTB.

4. PacTBOpHBI
Ilonarue o pactBopax. BzanmonelcTBue pacTBOpUTENS U PACTBOPEHHOTO
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BemiectBa. CriocoObl BBHIPAXKCHUS KOHIICHTPAIMH PACTBOPOB: MaccoBas OIS
PacTBOPEHHOTO BEIIECTBA (mporneHTHASN), MOJISIpHAsI. Teopus
DJIEKTPOJIUTHICCKON Jucconuanii. MeXaHu3M TUCCOLMAIlMN BEIIEeCTB C
Pa3IUYHBIMH THUIIAMH XUMHYECKUX CBszed. CTENeHb 3IEeKTPOIHTHICCKON
IVICCOIHAITIH U (PaKTOPHI €€ 3aBUCUMOCTH. CHITBHBIC ¥ CPETHUE AIICKTPOIIHTHL
Hucconnarust Boasl. BomopomHsrii mokaszarens. Cpena BOXHBIX PacTBOPOB
ANEKTPONHUTOB. Peakmmu oOMEHa B BOJHBIX pPAacTBOpax AIICKTPOJIUTOB.
Tuaponus kak 0OMeHHBIH nporecc. HeoOpaTuMblil THIPOTH3 OPTaHHYCCKUX U
HEOpPraHUYECKUX COEJAMHEHUN M ero 3HaueHUe B MPAKTUUYECKON NeSATENbHOCTH
YeJIOBEKa.

5. OkHCANTETHHO-BOCCTAHOBUTEIbHBIE PEAKIINT
OKHCINTENTbHO-BOCCTAHOBUTENIBHBIE ~ peakuud.  CTeNneHb  OKHCIICHHS.
BoccranoBurenu u okuciutend. OKHUCIIEHHE U BOCCTaHOBIICHHE. BakHelme
OKHCIIMTENIM M  BOCCTAaHOBHMTENH. METOIbl  COCTAaBICHUS  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH. METOo 3JEKTPOHHOTO OanaHca.
BnmusHme cpemsl Ha  IPOTEKAaHHWE — OKHCIHMTEIHHO-BOCCTAHOBHTEIIBHBIX
MPOLECCOB. XHMMHUYECKHE HCTOYHHKHA TOKA. OJEKTPOAHBIC ITOTCHIIMAJBL.
ONeKTpoau3 pacilaBOB M BOAHBIX PAacTBOPOB 3JIEKTPONIUTOB. IIporeccsl,
MIPOUCXOJAINME Ha KaTOAEe M aHOAE. YPaBHECHHUS JJIEKTPOXMMHUYCCKHX
MIPOLECCOB. JNEKTPOJIM3 BOAHBIX PAaCTBOPOB C HHEPTHBIMH 3JIEKTPOJAaMU.
Koppo3uss merayuioB.  [lonsatue koppo3un. XuUMHYecKass KOPpPO3HSL.
OnexTpoxuMuueckas Koppo3us. CriocoObl 3aIIUTH METAIIIOB OT KOPPO3UH.

6. XnuMus 371eMeHTOB

S-Onemenmor. Bogopon. Boga. Onements! [A-rpymnmsl. Illenounsie MeTabl.
[Ipuponubie coeAMHEHMs HATpUi M Kauus, UX 3HadeHHe. JieMeHTH IIA-
rpynnbl. Kanenuii, ero mosyyeHue, (U3MYECKHEe M XUMHYECKHE CBOWCTBA.
anemenmul. AnromuHuil. 'anorenst. I'anorensl B npupozae. buonormdeckas
posib  rajoreHoB. OneMeHThl VA-rpynnsl  BogoponHele  coennHeHUs
ameMeHToB VA-Tpymmel. Okcuiasl azora ¥ ¢ocdopa, COOTBETCTBYIONIINE UM
KucIoTH. A30T u Qocdop B mpupozne, ux OHoIOrHUECKass pOib. DIEMEHTHI
IVA-rpynnel. Yraepon u ero amnorponus. Coiau yroJbHOM M KPEMHHEBBIX
KHCJIOT, UX 3HadeHue u npumeneHue. [Ipupomoobpasyromas poab yriepona
JUTSL )KUBOM M KPEMHHS ISl HEXHBO# mpuponsl. d-Ornemenmsl. Menb, IUHK,
XpOM, KeJe30, MapraHell Kak IIPOCThIe BeLIECTBA, HX (U3NYECKUEe U
XMMHUYECKHe CBOWCTBa. HaxokaeHne >STHX MeTalioB B MPHUPOAE, HX
nosydeHue u 3HaueHune. CoequHeHns d-3JIeMEHTOB C Pa3NUYHBIMH CTEICHSIMU
OKHUCIICHHSL.

B mom uucne, npakmuyeckux 3auamuil u 1a60pamopuwvix pabom

20

IpakTnueckoe 3ansiTue Nel
Pemrenue 3a1a4 Ha yCTaHOBJICHHE MacCOBOW JJOJIM XMMHYECKHX DJIEMEHTOB, Ha
ra30BbIC 3aKOHBI

IIpakTnyeckoe 3ansTHe Ne2
Pemenye 3a1a4 Ha pa3iuydHbIE BUABI KOHLIECHTPAIMH PAaCTBOPOB

JladopaTopnas pa6ora Nel
M3y4yeHne OCHOBHBIX KJIACCOB HEOPTAHWYECKUX BEIIECTB M HOMEHKIATYPHI

JlabopaTopHasi paGora Ne2
Kunerrnka XuMU4eCcKUX peakiuii

JlabopaTopHasi paGora Ne3
CBolicTBa pacTBOPOB JIEKTPOJIINTOB

JlaGopaTopnas paGora Ned
I/I3y11e1-me OKHCIIUTEIIFHBIX CBOMCTB II€pMaHraHaTa KajJaud B pa3JIMIHbIX
cpemax

JladopaTopHasi pa6ora Ne5
Koppo3zus metainos

JladopaTopHasi pa6ora Ne6
VccnenoBatue mporiecca JIeKTPOIIN3a BOJAHBIX PACTBOPOB AJIEKTPOJIHUTOB

JladopaTopHasi paGora Ne7
XUMHUYECKHE CBOMCTBA METAJLJIOB

JladopaTopHasi pa6ora Ne§
W3y4yeHue cBONCTB IPOCTHIX BELIECTB U COSAMHEHHUN S-9JIEMEHTOB

CamocrosiTesibHAasi padoTa 00y4alOUIUXCS

Pemienrie 3amay Ha mNEpUOAMYECKUN 3aKOH M TEPUOJAUYECKYI0 CHCTEMY
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xumuueckux anementoB JI.M. Menneneena.

Pemenne 3aJa4 Ha pacTBOPLI

Pemenue 3aga4y Ha OKUCIUTEILHO-BOCCTAHOBUTEILHBIC pcaKkuuun

Pemienue 3amay Ha IMMPOCTHIC BCUICCTBA

NN

Tema 2.
Opranuyeckas
XMMHSA

Opzauuuecmm xumusn

1. Teopusi cTpoeHHs OPraHUYECKUX COeANHEHU T

Teopus crpoenns opranmdeckux coenuHeHnit A. M. Byrtieposa. Crpoenue
aTomMa yriepoja. JJNEeKTpOHHOe o0mako u opOuTamb, S- U p-OopOUTAIH.
KoBaneHTHass xuMmuueckas CBA3b W €€ KiacCHUKamus MO CHocoOy
nepekprIBaHus opOuTaneit (o- u m-cBsa3m). Kimaccupukamms opraHHYEcKHX
coennHeHnil. Kmaccnpukanus opraHMYeCKHX BEIIECTB B 3aBUCHMOCTH OT
cTpoeHHs yriaepomHod nemu. Kiaccudukamus oOpraHMYECKHX BEIIECTB MO
TUIY (QYHKIMOHAILHON rpymibl. OCHOBBI HOMEHKJIATYphl OPTaHMYECKUX
BelleCTB. TpuBHAJbHbIE Ha3BaHMs. PalMoHanbHas HOMEHKJIATypa Kak
npenmectBeHHuna  HomeHknatypel [UPAC. Homenknatrypa IUPAC:
NPUHLOUIBL 00pa30BaHusl Ha3BaHWH, CTAPIIMHCTBO (YHKUMOHAJIBHBIX TPYIII,
nx oOo3HaueHne B mnpedukcax U cyhPuKcax Ha3BaHUH OPraHUUYECKHX
BEIIIECTB.

2. IIpeaenbHble yIieBOAOPOAbl. JTHJIEHOBBIE H JHEHOBBIE YIJI€BOAOPO/IbI
I'omomnormueckuii psin ankaHoB. Ilorsatie 06 yrneBomoponax. Homenkmarypa
aIKaHOB M AalIKWIBHBIX 3aMecTuTeneil. @HU3NYecKHe CBOWCTBA AallKaHOB.
AnkaHbl B Tpupoje. XUMHYECKHE CBOWCTBA alKaHOB. ['ajloreHupoBaHHe
(paboter H. H. CemenoBa), HutpoBanue mo KonoBamoBy. KpexuHr aikaHos,
pa3iu4HbIe BUABl KPEKHMHTA, IPHMEHEHHE B NPOMBINUIEHHOCTH. [Tupomms u
KOHBEpCHUSI METaHa, M3oMepH3alus ankaHoB. O0NacTH NPUMEHEHHs alKaHOB.
[TpoMbinuieHHBIE CIOCOOB! MOJYYEHHsI AJIKAHOB: MOIYyYSHHE M3 TPHPOIHBIX
HCTOYHHMKOB, KPEKUHI mapadrHOB, IOJYyYEHHE CHHTETHYECKOro OEH3MHa,
razuuKanys yris, THAPUPOBaHHE AJTKAHOB. ['OMOJIOTHUECKHH DSl AJIKEHOB.
DNEeKTpPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl 3TUJICHA U AJIKEHOB.
XUMHYECKUE CBOWCTBA aJIKEHOB. ONEKTPOMWIBHBIN XapakTep peakiHi,
CKIIOHHOCTb K peakUusAM IPHCOCIUHEHUS, OKHCIIEHUS, IOIUMEPU3ALNH.
IMpaBuno MapKkoBHHKOBa U €ro JJIEKTpOHHOe oOocHOBaHme. Peakummn
rallOTEHUPOBaHUs, THAPOraJOreHUPOBAHMs, THIpaTaluy, T'HIPUPOBAHUS.
[Mpumenenne sTuneHa U nponwieHa. [IpOMBIIIIEHHBIE CIOCOOBI ITOTYYEHUS
aJKeHOB. Peakuum neruapupoBaHusl W KpeKuHra ankeHoB. JlaboparopHble
CHoCcOObl TONy4YeHHS! alIKeHOB. AunkanaueHsl. [loHATHe u KiaccupuKanus
JIUEHOBBIX YIJIEBOAOPOIOB 110 B3aUMHOMY DPACIIOJIOKEHHUIO KPAaTHBIX CBA3CH B
Mouekyae. [ToHsTHe 0 T-2IeKTPOHHON CUCTEME.

3. AueTuiieHoOBbIe YIJ1eBOIOPOAbI. ApoMaTHYecKHe YI1eBOI0POAbI
I'omMonorusomepusi MEXKKJIAcCOBas, YIVIEPOJHOIO  CKEJIETa, IIOJIOKEHUS
KpaTHOM cBsa3u. Peaxkumsa 3emmHckoro. IlpuMeHeHHMe — aneTHIICHOBBIX
yraesonopoaoB. IlonuBununaunerar. Ilomyuenue ankuHoB. Ilomyuenue
aleTHICHA MMPOJIN30M MeTaHa M KapOHIHBIM MeTosoM. ['oMosiorndeckuii psij
anKuHOB. Mueckuii psa apeHoB. beH3om kak MpeJcTaBUTENb apeHoB. PazBuTue
NIPEACTaBICHUT O cTpoeHHMH OeH3oma. XHWMHUYECKHE CBOWCTBAa apeHOB.
IMpumeps!  peaknuii  3JIEKTPOGHMIBHOTO  3aMENICHUS:  aJlOr€HHPOBAHM,
ankwimpoBanust  (katanmzatopsl  Ppupens—Kpadrea),  HuTpOBaHW,
cynbhupoBanus. Peakunu rupupoBaHus 1 IPUCOEIMHEHHS XJI0pa K OEH30ITy.
Oco06eHHOCTH XUMHYECKIX CBOWCTB FOMOJIOTOB OEH301a.

4. IlpupoaHblie HCTOYHUKH YIJIEBOOPO/I0OB

Hedts. Pexktndukamus HedTH, OCHOBHBIE (PAKIMK €€ pa3feleHHus, HuX
HCTIONB30BaHUe. BropmuHas mepepaboTka He(pTenpoayKToB. KpexuHr
HedTenpoaykToB. Pudopmunr HedTenpoaykro. KauecTBo aBTOMOOMIBHOTO
toruBa. OxTaHoBoe wHcno. I[IpHpomHBI W MOMYTHBIM HEPTAHON Tas3bl.
CpaBHEHHE COCTaBa MHPUPOAHOTO M TMOIYTHOTO Ta30B, MX IPAKTHYECKOE
ucnons3oBanue. Kamennelii yrons. OCHOBHBIE HAalpaBJIE€HUS HCHOIb30BAHUS
KaMeHHoro yris. KokcoBaHne KaMEHHOTO yIJisl, BaKHEHIINE MPOAYKTHI STOr0
Ipolecca: KOKC, KAMEHHOYTOJIbHAsI CMOJIA, HaJICMOJIbHAS BOJIA.

5. I'naApoOKCHIILHBIC COCTUHEHHS, AJIbAerHAbl H KeTOHBI

Crpoenne u kiaccuukanus crnupToB. Kiaccudukamus CHUPTOB 1O THUITY
YTJIEBOJIOPOTHOTO pajyiKajia, YWCIy THAPOKCHIIBHBIX TPYMI M THUIy aToMa
yIJIepoJia, CBSI3aHHOTO C THJIPOKCWIBHOH Tpynmod. XHWMHUYECKHE CBOMCTBa
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aJIKaHOJIOB. PeaknnoHHasi cCrloCOOHOCTH MPEAETbHBIX OJHOATOMHBIX CITUPTOB.
CpaBHEHHE KHCIIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHX M HEOPTaHHMUYECKUX
coenuHeHu#, comepxkamux OH-rpymmy: KHCIOT, OCHOBaHWMA, aM(pOTEPHBIX
coequHeHU# (Boapl, crupToB). CrocoObl TOXydeHus cuupToB. [wapomms
raJoTeHAIKaHOB. | MapaTanus alKeHOB, YCIOBUS ee MpoBeneHus. OTaenbHbIE
NIPEACTABUTENN  alKaHOJIOB. MHOroaroMHble CHHPTHL. M3omepus u
HOMEHKJIATypa TpEICTaBUTENEH IBYX- M TPEXaTOMHBIX crnupToB. deHom.
DJIeKTPOHHOE M IPOCTPAHCTBEHHOE CTpOocHHE (eHona. Bzaumuoe BiMsiHHE
apOMaTHYECKOTO KOJbIa U TMIAPOKCHIILHON Ipymnmbl. | 'oMoJornieckue psiabl
IBETUAOB M KeToHOB. [loHsATHE O KapOOHWIBHBIX COEJAMHEHUSX.
DJIEKTPOHHOE CTpOEHHE KapOOHWIBHOM Tpymmbel. XUMHYECKHE CBOICTBa
IBJICTUAOB U  KETOHOB. PeaknMoHHAass CIOCOOHOCTh  KapOOHMIBHBIX
coenuHeHuil. IlpumeHeHMe U mMOMy4YeHHE KapOOHMJIBHBIX COCIUHEHHH.
ITpumeHeHne anpAETHIOB U KETOHOB B OBITY U IIPOMBIIUICHHOCTH. AJIbAETHIBI
U KeToHel B mpupone (dpupHBIe Macia, ¢epomonsl). [lomyueHue
KapOOHWJIBHBIX COCIMHEHWH OKHCIICHWEM CIIUPTOB, THIpaTaliei aJKWHOB,
OKHCJIEHHEM yTIIEBOAOPOnoB. OTHENbHBIE TNPEICTABUTENN aJIbACTHIOB U
KETOHOB.

6. Kap6oHoBbIe KHCJIOTHI U UX IPOU3BOAHbIE

l'omonormyecknii psii NpenenbHBIX OJXHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonsiTue o KapOOHOBBIX KHCIOTaX M HMX Kiaccudukaims. XUMHYECKUE
cBOMcTBa KapOOHOBBIX KHCIOT. Peakiuy, WITIOCTPUPYIOIUE KHUCIOTHBIC
CBOICTBA U UX CPAaBHEHUE CO CBOMCTBAMM HEOPraHMUYECKHUX KUCIOT. Peakuuun
stepudukanuy. CrnocoObl MOMy4eHHs KapOOHOBBIX KHCIOT. OTHeNbHbIE
NPEACTaBUTENM M MX 3HadeHue. OOmme crocoObl MOJYYEHHs: OKHUCICHHUE
AJIKAaHOB, AJKCHOB, IEPBUYHBIX CIUPTOB, albAernmoB. CIloXKHbBIE 3(QUPHI.
CtpoeHre 1 HOMEHKJIaTypa CI0XHBIX 3(GHpoB. CIIocoOBI MOITyIEHUS! CIOKHBIX
s¢upoB. XKupbl kak cioxsble 3¢HUpsl rimnepuHa. KapOoHOBBIE KHCIIOTHI,
BXOAsImHUe B cocTaB *XHpoB. Comu KapOOHOBBIX KHCIOT. Mbua. CrocoOsl
TIOJTyYeHHsI COJICH: B3aMMOJECHCTBHE KapOOHOBBIX KHCJIOT C METaUIaMH,
OCHOBHBIMHM ~OKCHJAaMH{, OCHOBAHWSMH, COJIIMH; INEIOYHOW THAPOIH3
CJIOKHBIX 3()UPOB.

7. YrieBoabl, AMUHbI, AMUHOKHCJIOTBI, 0€JIKH

[Monsitue 00 yrneBomax. Kiaccudukanms yriaeBomoB. MoHO-, au- H
MIOJICaxapUabl, IPEACTAaBUTEIHN KaXIOW TPYIIbI YIIeBoA0B. MOHOCaXapuabl.
CrtpoeHne U onTHYecKas M30MEpHs MOHOCAaXapwIoB. | Troko3a, CTpoeHHe ee
MOJIEKYJIBI W (u3udeckue cBoiictBa. Tayromepus. IlenTtossl. Puboza u
Je30KcHpu0o03a Kak IPeNCTaBUTENH anbaoneHTo3. CTpoeHHe MOJIeKyIl.
Crpoenne pgucaxapunoB. CTpoeHHE U XHMHUYECKHE CBOMCTBA Caxapo3bl.
JlakTo3a ®m MampTO3a Kak HM30Mephl caxapospl. OOmee cTpoeHHe
nonucaxapuioB. CTpoeHHE MOJEKyNbl Kpaxmala, aMUIo3a U aMHUIONEKTHH.
@dusnueckue CBOICTBa Kpaxmalla, €ro HaXxOXIEHHe B TpUPOAE U
Ouonornueckast ponb. [imkoren. Kiaccnpukanmss u n30MepHs aMHHOB.
Ilonatne o6 amunHax. IlepBuuYHBIE, BTOPHYHBIE M TPETUYHBIE AaMMHBIL
AHMINHOBBIE Kpacutenu. [loHsaTHE 0 CHHTEeTHYeCKUX BoJoKHAX. [lommamuast
U TOJMAMUJIHbIE CHHTETHYECKHE BOJIOKHA. lIpuMeHeHHe u moJy4deHue
amuHoB. [lonmyuyenue amunaoB. PaGotst H. H. 3uHMHA. AMHHOKHCIOTHI.
[MonsiTue 06 aMHMHOKMCIIOTaX, MX Kiaccuukamus u crpoenue. Onrudeckas
H30MepHsl  O0-aMHUHOKHUCIOT. benku. benku kak mnpupoaHble MOJHUMEpPHI.
HyxniennoBele kucnotsl. HykiieHHOBBIE KUCIIOTHI KaK MPUPOJHBIE TOJUMEPHIL.
Hyxneoruasl, ux crpoenue, npuMepsl. AT® u AJID, ux B3auMonpespalieHue
U POJIb 3TOr0 IMpolecca B MPUPOJIE.

8. Buooru4ecky aKTUBHbIE COCIMHEHUsI. XMMUSI B JKH3HH 001eCTBA

@epmentsl. [lonsTne o QepMeHTax Kak O OWMOJOTHYECKHX KaTain3aTopax
OenkoBoil mpupoabl. OCOOEHHOCTH CTPOEHHSI W CBOMCTB B CpPaBHEHHH C
HEOpraHUYecKUMH KaTanusaTopamu. Buramussl. Ilonstue o Burammunax. Mx
kmaccupukamuss u - obo3HaueHwme. Hopma moTpeOiieHHS BUTaMHUHOB.
BomopactBopumele (Ha mnpumepe ButamuHoB C, rpymmsl B u P) m
XHUpopacTBopuMble (Ha mpumepe BuTamMMHOB A, D u E). ABHTamMHHO3HI,
THIEPBUTAMUHO3BI M THIIOBUTAMHHO3BI, WX MNpoQMIakTHKa. [ OpMOHEIL
[lomatme o TOpMOHaxX Kak OWOJOTHYECKHM AaKTHUBHBIX  BEIIECTBAX,
BBIMOJTHSAIONINX YHIOKPHHHYIO PETryISIIHUI0 KU3HEIEATSIbHOCTH OPTaHU3MOB.
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XuMHS U TPOU3BOJCTBO. XUMHUYECKAsl MPOMBIIIJIEHHOCTh U XUMUYECKUE
TEXHOJIOTHH. XHWMHS B CEIIBCKOM XO3SMCTBE. XHMH3aIUsid CEIHLCKOTO
XO034HCTBa W €€ HampaBlIeHUs. XUMHUS U SKOJIOTHSI. XUMHUYECKOE 3arps3HEeHUE
OKpyxatomer cperpl. OxpaHa ruapochepbl OT XUMHYECKOTO 3arpsS3HCHHS.
XuMHs W TOBCEIHEBHAs JKM3HBb delloBeka. JlomammHsas anrexka. Moromme u
grcrsamue cpeactsa. Cpenctsa 60pbOBI ¢ OBITOBEIMA HACEKOMBIMH.

B mom uucne, npakmuueckux 3aHAMUI U 1a60pamopHbvix pabom 22

IIpakTnueckoe 3ansaTue Nel

OmnpeneneHne XUMHUUECKOH (DOPMYIIBI BEIECTBA MO MPOAYKTaM €r0 CrOpaHus 2
IIpakTnueckoe 3ansaTHe Ne2

W3ydeHne XUMHUYECKUX CBOICTB, M30MEPUM M HOMEHKIIATYphl STHJICHOBBIX 2
yIJIE€BOAOPOAOB

JlaGopatopnas paGora Nel 2
OOHapyKeHHe HelpeIebHBIX COSAMHEHUH B KEPOCHHE, CKUIIHIape

JlaGopaTopHas padora Ne2 2
OxucieHre CIMPTOB PA3IUYHOrO CTPOCHUSI XPOMOBOI CMEChIO

JlaGopatopHas padora Ne3 2
ITosmyyeHue rauuepara Meau

JladopaTopHasi pa6ora Ned 2
AHannu3 BOCCTAHOBUTEIHHBIX CBOWCTB aJIb/ICTH/IOB

JladopaTopHasi paGora Ne5 2
W3yyeHne XuMUUECKUX CBOMCTB YKCYCHOM KUCJIOTBI

JladopaTopHas paGora Ne6 2
Yrnesoasl. [lonncaxapusl

JladopaTopHasi paGora Ne7 2

VzydeHne cBOWCTB OEIKOB

JladopaTopHasi paGora Ne8
OobHapyxenue ButamuHa A, C u D B mocomHeyHOM Maciie, I0JI0YHOM COKe U 2
B KyPHHOM JKEJITKE, COOTBETCTBEHHO

JladopaTopHasi paGora Ne9

CpaBHeHHE CBOMCTB MbIIA U CHHTETHYECKHX MOIOIIUX CPEJICTB

CamocrosiTeJibHAasi padoTa 00y4arUIUXCs

Pemrenue 3a1a4 Ha yriaeBogOpOAbl. AJKEHbI U IUEHBI.

Pemenue 3a7a4 Ha THAPOKCUJIbHBIC COCANHCHUS

Pemenue 3aa4 Ha aJbJACTruJabl U KCTOHBI

Pemenne 3a1a4 Ha KapOOHOBBIE KUCIOTHI M UX TIPOU3BOJIHEIE

RN FRPININoO| N

Pewenue 3a1a4 Ha yriaeBoabl
IIpomexyTouyHas arrecranus B popme AudPepeHIHPOBAHHOIO 3a4eTa
Bcero: 86

3 MarepuajbHO-TeXHUYECKOE H YUeOHO-MeToANYecKoe ofecneyenne JUCHHIUITMHBI (MO/TYyJIs1)
3.1 CnennajbHble NOMeIeHHU A5 peaTu3aluy NporpaMmbl

CrnenmanpHoe momemeHne Ne 32 mpencraBisger coOoi ydeOHYIO ayAHTOPHIO ISl MPOBEICHUS 3aHATHI
BCEX BHJIOB, NMPEAYCMOTPEHHBIX 00pa30oBaTEIbHOI MPOTrpaMMOil, B TOM HYHCIIE TPYIIOBBIX M HWHAMBHIYaTbHBIX
KOHCYJIbTAIlMH, TEKYIIero KOHTPOJS M NPOMEXKYTOYHOH aTTecTalliH., MOMELICHNE yIOBICTBOPSIET TPeOOBaHMIM
CaHUTapHO-3MHIEMHOIIOTHIECKHUX TpaBuil 1 HopMaTuBoB (Cau [TuH 2.4.2 Ne 178-02).

Ilepeuens ocrnogrnoz2o 060pyoosanus.

- JIOCKa;

- TOCAZI0YHBIE MECTA MO KOJNIECTBY O0yUArOIINXCS;

- pabodee MecTOo IpernoAaBaTes;

- MHOTO()YHKIIMOHAIILHBIH KOMIUIEKC MPETIo/aBaTelis;

- nHGOPMaMOHHO-KOMMYHHKATHBHBIE CPEJICTBA.

Iepeuenv npocpammnozo obecnewenusi: Mozilla Firefox, Google Chrome, 7-zip, AIMP Microsoft
Windows 10 Pro, Bpaysep Cryrauk, CnpaBounas IIpaBoBast Cuctema Koncynbsrantllnroc, muaykc Anet Cepsep
93.2 NadopmanmoHHOe 00eciiedeHne peaan3anuy IporpaMMBI

3.2.1 OcHoBHas TUTEpaTypa
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1. Tabpuensu, O. C. Xumus s npodeccuii U CHENHATBLHOCTEH TEXHUIECKOTO MPOQWIISL : yUSOHHK IS
CTyJIeHTOB 00pa3zoBarenbHBIX yupexaeauin CI1O Ha 6a3e 0CHOBHOTO 001IeT0 00pa3oBaHus C MOTYICHHEM CPETHETO
obmero oopazoBanms / O. C. I'abpuensH, U. I'. OctpoymoBs. — 5-e u3n., crep.. — Mocksa : Akagemus, 2018. — 272 c.
— (ITlpodeccnonansHoe obpazoBanue : ObmeodpazoBarenbHbie qucnuIunHb). — ISBN 978-5-4468-6783-7. — Tekcr
: HETIOCPECTBEHHBIN.

2. Xumus : yu4eOHHMK IS cpemHero mpodeccroHanbHoro obpazosanms / 10. A. Jlebenes, I'. H. ®anees,
A. M. I'ony6es, B. H. I1lanoBan ; nox obmeit penakuueii I'. H. ®aneeBa. — 2-e uzn., nepepad. u non. — Mocksa :
WznarensctBo IOpaiit, 2021. — 431 c. — (IIpodeccuonansroe obpazoBanue). — ISBN 978-5-9916-7723-3. —
TekcT : anexTponHblii / ObpaszoBatensHas miardopma IOpaiir [caiir]. — URL: https://urait.ru/bcode/470929 (mata
obpamienus: 14.03.2021). — Tekct : 3NCKTPOHHBIN.

3.2.2 JlonoJiHUTEbHAS JIUTEPATYypa

1. AadunorenoBa, 1. B. Xumms: yue6nuK n npaktukym mist CIIO / Aadunorenosa 1. B., badbkos A. B.,
IomkoB B. A.. — 2-e u3p., ucnp. u nom.. — Mockga : HOpaiit, 2020. — 291 c. — ISBN 978-5-534-11719-6. — URL.:
https://urait.ru/book/himiya-452856 (mara obpamierus: 14.03.2021). — TekcT : 3JIeKTPOHHBIH.

2. Pocun, U. B. Xumus. yueonuk u 3agaunuk s CIIO / Pocun U. B., Tomuna JI. /1., Conosees C. H.. —
Mocksa : IOpaiit, 2020. — 420 ¢. — ISBN 978-5-9916-6011-2. — URL: https://urait.ru/book/himiya-uchebnik-i-
zadachnik-451120 (nata obparenus: 14.03.2021). — TekcT : 3IEKTPOHHBIH.

3. Baiine, O. C. Xumus. 1a00paTOPHBIA MPAKTUKYM U COOPHHUK 3ajaad.: yueOHoe mocodwe mist CIIO /
Zaite O. C.. — Mockaa : IOpaiir, 2020. — 202 c¢. — ISBN 978-5-9916-8746-1. — URL.: https://urait.ru/book/himiya-
laboratornyy-praktikum-i-sbornik-zadach-452597 (nata o6pamienus: 14.03.2021). — TeKCT : 3JIeKTPOHHBIA.

4. Onmneitanko, H. H. Xumus. anroputmsl pemieHHs 3agad W TecThl: yueOHoe mocobme mrs CIIO /
OnmneiiankoB H. H., Mypassena 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 (mara oGpateHus:
14.03.2021). — TekcT : 37€KTPOHHBIH.

5. Xumus. 3agadnuk.: yaeoHoe mocodue mnsa CIIO / Ilox obm. pen. @anmeesa I''H.. — Mocksa : IOpaiir,
2020. — 238 c. — ISBN 978-5-9916-7786-8. — URL: https://urait.ru/book/himiya-zadachnik-452161 (mara
obpamenus: 14.03.2021). — TekcT : 3MEKTPOHHBIH.

3.2.3 Meroauyeckas Jureparypa

1. XuMmust : MeTogudecKne yKa3aHus K MPaKTUYECKUM 3aHATHAM M CAMOCTOSITEIIBHOW paboTe I CTYAECHTOB
cnenuanbHocTedt CIIO 09.02.07 "UubopmammoHHBIE cucTeMBbl Hu mporpammupoBanue”, 11.02.16 "Monrax,
TEXHHYECKOe OOCTYXXMBaHHE ¥ PEMOHT 3JCKTPOHHBIX TIpuOopoB u ycrpoicts", 23.02.07 "Texumueckoe
o0ciTy)XxMBaHHE M PEMOHT JIBUTATeNeH, CHCTEM M arperatoB aBromobmiei" ogHoit Gopmer o0ydernns / ®TBOY BO
"Ky3b6ac. roc. Texn. yH-T uMm. T. ®@. T'opbaueBa", Kad. Teopun u meromuku mpod. obpa3oBaHus ; cocT. B. D.
Cyposas. — Kemeposo : Ky3['TY, 2018. — 31 c¢. — URL.: http://library.kuzstu.ru/meto.php?n=9224 (nara o6pauieHus:
16.04.2021). — TekcT : 2IEeKTPOHHBIH.

2. Y‘I66HO-HaFH${I[HLIe mocoous mo JUCHUIIIINHEC «XHUMHSY.

3.2.4 UnTepHeT pecypchbl

1. bubmmorexa ®wmmana Ky3['TY B r. HoBokysnerke : [caiit] / @unman Ky3['TY B r. HoBoky3Henke. —
HoBoxky3uenk : Ky3['TY, [6. r.]. — URL: http://lib.kuzstu-nf.ru/ (mara ob6pamenus: 11.01.2021). — Tekcr:
3JIEKTPOHHBIH.

2. Hopran ¢ummana Kys['TY B r. HoBokysnemnke: ApromarmsupoBaHHas HHpopmannonHas Cucrema
(AUC) : [caiit] / Pwmana Ky3['TY B r. Hookysuenke. — HoBokysuenk : Ky3['TY, [6. r.]. — URL:
http://portal.kuzstu-nf.ru/ (mara o6pamenus: 11.01.2021). — Pexxum gocTyma: ajist aBTOPHU3. MOJIb30BaTeNel. — TEKCT:
3JIEKTPOHHBIN.

3. DnexTpoHHoe oOyuenHue : [caiiT] / ®unman Ky3['TY B r. HoBoky3nenke. — HoBoky3nenk : Ky3['TV, [6.
r.]. — URL: http://kuzstu-nf.ru/ (mara obpamenms: 11.01.2021). — Pexxum jgocTyma: s aBTOPH3. MOJIB30BATENCH
KysI'TVY. — TekcT: 21€KTPOHHBIN.

4. Opranusanys caMocCTosTeJLHOI padoThI 00yUYaronIuXCcst

CaMmocTosTenbpHasi paboTa OOydYaIOUIUXCS OCYIIECTBISIETCS B 00BEMeE, YCTAHOBIEHHOM B pasfene 2
HACTOSIIEH MPOTpamMMbl JUCIUILTHHBI (MOTYJIs).

JIJist caMOCTOSATEIIbHOM pabOThl 00YYArOIIUXCS MPEIyCMOTPEHBI CICIHUATbHBIC MOMEIICHUS, OCHAIIICHHBIC
KOMHBIOTepHOﬁ TEXHUKOM C BO3MOKHOCTBIO IIOAKIIFOYCHUS K HH(bOpMaHI/IOHHO-TeHeKOMMyHHKaHHOHHOﬁ CeTHu
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https://urait.ru/bcode/470929
https://urait.ru/book/himiya-452856
https://urait.ru/book/himiya-uchebnik-i-zadachnik-451120
https://urait.ru/book/himiya-uchebnik-i-zadachnik-451120
https://urait.ru/book/himiya-laboratornyy-praktikum-i-sbornik-zadach-452597
https://urait.ru/book/himiya-laboratornyy-praktikum-i-sbornik-zadach-452597
https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-452906
https://urait.ru/book/himiya-zadachnik-452161
http://library.kuzstu.ru/meto.php?n=9224
http://portal.kuzstu-nf.ru/

«aTepHEeTY ¢ obecrmeueHueM JOCTyna B JJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeny Quinaia
Ky3I'TVY B r. HoBoky3Herke.

Cneyuanvnoe nomewenue Ne 40 mnpencraBiser co0O IMOMENIEHWE IS CaMOCTOSTEIBHONH pabOoThI
00y4JarolIMXCsl, OCHALICHHOE KOMIBIOTEPHOH TEXHUKOH C BO3MOXKHOCTBIO IOIKIIOUCHHS K HH()OPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHOW ceTH «MHTepHeT» M O0ECIeYEeHHOE NOCTYNOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
o0pa3oBaTenpHYIO cpexy oOpa3oBaTenbHON oprann3anui. [lepeders ocHOBHOTO 00opynoBanus: KomimiekT mebemn
(ctonsl U crynbs). [lepconansHbie KoMmbloTephl. [lepeueHs mporpammuoro obecrneuenus: Mozilla Firefox, Google
Chrome, 7-zip, AIMP Microsoft Windows 10 Pro, Bpaysep Cnyrtauk, CrpaBounas IlpaBoBas Cuctema
Koncynsrantllntoc, nuaykc Anst Cepsep 9

Cneyuanvrnoe nomewjenue Ne 48 mpencraBiaser coOOW TOMEIIEHHE MJIsi CaMOCTOSITEIBHON pPabOoThI
00y4JaromuXxcsi, OCHAIIEHHOE KOMIIBIOTEPHOM TEXHHKOH C BO3MOXKHOCTBIO IOJKIIOYEHHUS K HH(POPMAIMOHHO
TEICKOMMYHHUKALMOHHOH ceTn «l/HTepHeT» W o00ecnedeHHOe [OCTYIOM B BJIEKTPOHHYIO HH(OPMAIMOHHO-
o0pa3oBaTenpHYIO cpexy oOpa3oBarenbHONW opranm3anuu. [lepedeHs ocHOBHOTO obopynoBanus: Kommiekt mebenn
(crousr u crynbs). [lepconansubie koMmbioTepsl. [lepeuens mporpammuoro obecrieuenus: Mozilla Firefox, Google
Chrome, 7-zip, AIMP Microsoft Windows 10 Pro, bpaysep Cnyrauk, CrpaBounas IlpaBoBas Cucrema
Koncynerantlntoc, muayke Anst Cepsep 9.

5. @oHa OLEHOYHBIX CPeICTB /sl MPOBeJEeHUs TEeKYLIEro KOHTPOJs, MPOMEeKYTOYHON aTTecTauuu
o0ydJamuXxcs Mo JUCHUTLINHE

5.1 IlacnopT oHIAa OLIEHOYHBIX CPEACTB

Ne | HammeHoBa Copep:xanue Kon Pe3ysbTaThl, HE00X0AMMBIE I ®opMa TeKylero
HHe (TeMBI) pa3neja | KoMmere (hopmupoBanus KOHTPOJIS
pa3ienoB HIHMH COOTBETCTBYIOLIEH KOMIIETEeHIINH pe3yJabTaToB,
JAUCHMILIAH He00X0IMMBIX JJI
BI (¢opmupoBanus
COOTBETCTBYIOIIEH
KOMIIeTeHIIHH
1 Paspen 1. Tema 1. OK 01, JIN4HOCTHBIE pe3y/IbTAThI: YeTHbIH nu
Oomasn Heopranuueckas OKO02, - c(OpMUPOBAHHOCTH TIMCBMEHHBIN 0mpocC.
XUMMS XUMHUSL. OK 03, MHPOBO33PECHHU, [IpakTnueckue
OK 04, COOTBETCTBYIOILIETO COBPEMEHHOMY paboTsL.
Tema 2. OK 07, YPOBHIO Pa3BUTUA HAYKHU U JlabopaTopHbie
Opranuyeckast OK 09 OO0IIIeCTBEHHOM MPAKTHKH, paboTsL.
XUMUSL. OCHOBAHHOTO Ha JTHAJIOTe KYJIbTYP,

a TaKKe passinuHbIX HOpM
00I1IeCTBEHHOTO CO3HAHUS,
OCO3HAHKE CBOET0 MECTa B
MOJIUKYJIETYPHOM MUPE;

- TOTOBHOCTH M CIIOCOOHOCTH K
00pa30BaHMIO, B TOM YHCIIE
camM000pa30BaHMI0, Ha MTPOTSHKCHUH
BCEH *KU3HU; CO3HATEIHHOE
OTHOIIICHHE K HETIPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBHUIO
YCIEIIHOM MPOoeCCHOHATBHOMN 1
00I1IeCTBEHHOM JIeITEeIbHOCTH,

- HaBBIKM COTPYIHUYECTBA CO
CBEPCTHUKaAMH, I€TbMH MJIAAIIETO
BO3pacTa, B3pPOCIBIMHU B
00pa3oBaTeNbHOM, 0OIIECTBEHHO
TI0JIE3HOM, yueOHO-
HCCIIeI0BATENIbCKOM, IPOEKTHOM U
JIPYTUX BUAAX JESTCIBHOCTH.
MeranpeaMeTHsbIe pe3yIbTaTHL:

- YMEHHE CAMOCTOSITEIBHO
OMPEIEIIATE EIH ACSITEIBHOCTH U
COCTAaBJIATH IJIAHBI NCATCIBHOCTH,
CaMOCTOSTEIILHO OCYIIECTBIISATh,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JIESITENILHOCTD, MCIIOJIb30BaTh BCE
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BO3MOXHBIE PECYPCHI ISt
JOCTIDKEHUSI TOCTABICHHBIX MEIeH
1 peaNn3aliiy UIaHOB
JeSITeIbHOCTH; BEIOMPATh
YCHEUTHBIE CTPATETUH B Pa3IMIHBIX
CUTYalHsX;

- BIIaJIcHUE HAaBBIKAMU
MMO03HABATENBHOM, Y4eOHO-
HCCIIE0BATEIbCKON U IPOEKTHOM
JeSITEIbHOCTH, HAaBBIKAMU
paspemieHus npooieM;
CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOUCKY
METOJIOB PEIICHHUS IPAKTHIECKUX
3a[1a4, MPUMEHEHHIO Pa3InIHBIX
METOJIOB TIO3HAHWUS;

- TOTOBHOCTB U CITOCOOHOCTH K
CaMOCTOSITENILHOM
HHPOPMALMOHHO-TTO3HABATEIHHON
JIeSITEIbHOCTH, BJIaJICHUE HAaBBIKaMU
MOJIy4eHUsI HE0OXOTUMOM
UH(POPMAIIUHU U3 CIOBapel pa3HbIX
TUTIOB, YMEHHE OPUEHTUPOBATHCS B
Pa3TUYHBIX UCTOYHUKAX
nHPOPMALNHN, KPUTHICECKI
OLICHMBATh U HHTEPIPETHPOBATH
HHPOPMALIHIO, TIOIYIAEMYIO U3
Pa3IHIHBIX UCTOYHUKOB.
I[IpenMeTHbIE Pe3yabTATHI:

— cOpMHPOBAHHOCTH
TIPEJCTABICHUN O MECTE XUMUH B
COBPEMEHHOM Hay4YHOH KapTHUHE
MHpa; TOHUMaHUe POJIK XUMUHU B
(opMHpOBaHUH KPYyro3opa u

(G YHKIIMOHATIBHON IPaMOTHOCTH
YeJIoBeKa IS PEeIISHUs
MIPaKTHIECCKUX 3a/1aY;

— BJIQJICHUE OCHOBOIIOJIATAOIUMH
XUMHUYCCKUMU TIOHATHSIMU,
TEOPHSIMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMH; YBEPEHHOE
M0JIb30BaHUE XUMUYECKOU
TEPMHUHOJIOTMEN U CUMBOJIUKOM;

— BJIaJIeHUE OCHOBHBIMU METOJIaMHU
HAyYHOTO MO3HAHUS,
UCTIONB3YEMBIMU B XHUMHUH:
HaOJIroieHre, OIMCaHue,
HM3MEpEHHUE, SKCIICPUMCHT; YMEHHE
00pabartbIBaTh, OOBACHATH
Pe3yIbTATHI IPOBEACHHBIX OIBITOB
U JIeaTh BBIBOJIBI; TOTOBHOCTH U
CHOCOOHOCTh MTPUMEHSITh METOIBI
MTO3HAHUS TIPU PEIICHUH
MIPaKTUIECKUX 3a]1a9;

— c(OpMHUPOBAHHOCTH YMEHUS
JIaBaTh KOJIMYECTBEHHBIE OIEHKH U
MIPOBOJUTH PACUETHI 11O
XUMHUYECKUM (OpMyTaM U
YpaBHEHHUSIM;

— BJIAJICHUE MPABIJIAMH TEXHUKU
0€30MaCHOCTH TP HCIIOb30BaHHU
XHUMHYECCKHX BEIICCTB;
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— c(hOpMHPOBAHHOCTH COOCTBEHHON
MTO3UIINH 110 OTHOIICHHUIO K
XUMHUYECKOH MHPOpMAITUH,
[10JIy4aeMO U3 pa3HbIX
HCTOYHHKOB.

5.2 TunoBble KOHTPOJIbHBIE 32/IaHUS MJIM HHbIE MATepHAJIbI

5.2.1 OneHo4HbIe cpecTBA NIPH TeKYyleM KOHTPOJIe

Tekymnﬁ KOHTPOJIb 6yz[eT 3aKJII04YaTbCd B  OIPOCE 06yqa101111/1xc;1 0 KOHTPOJIbHBIM BOIIpOCaM
JHUCHUITINHBI ((XI/IMI/ISI)), IMPOBEPKE NPAKTUYCCKUX pa60T " OTYCTOB 110 ﬂaGOpaTOpHLIM pa60TaM.

IIpuMepHbIii NepedeHb KOHTPOJIBHBIX BOIIPOCOB.

1. CocTaBUTh 3JEKTPOHHYIO M JIIEKTPOHHO-TpadUuecKylo (OpMyJbl aroMa 3JIEeMEHTa C MOPSAKOBBIM

HOMepoM 21. Vka3aTh BaJleHTHBIE 3JIEKTPOHBL. K KakoMy ceMeHCTBY OTHOCHUTCS SJIEMEHT?

2. Hammcath oSnekTpoHHBIC (GOpMyTbl HOHOB Sn** u S¥. DIeKTPOHHBIM KOH(HTYPALMAM KaKHX

HEUTPaIBHBIX aTOMOB COOTBETCTBYIOT A3TH (DOPMYJIHI?

3. VkazaTe THI XUMHYEeCKOH CBsi3u B Monekynax Hp, |, HI, Nal. [IpuBectn cxemy mepeKkpbIBaHUI
3JIEKTPOHHBIX 00JIAKOB ¥ HAaNIpaBICHUE CMEIICHHS 3JICKTPOHHOM IUNIOTHOCTH.
4. IloxgOepute KaTOAHOE M AaHOAHOE HOKPBITHS Il K0OanbpTa. OOBsICHUTE CBOI BEIOOD.

5. Jlaiite onpeneneHrne KOPPO3UU METAIIIOB.
6. OCHOBHBIE BUJIBI KOPPO3UH METAIIOB.

7. Ot Kakux (HaKTOPOB 3aBUCHT CKOPOCTH KOPPO3UH METAILIOB.
8. IIpuBenuTe mpUMep MeTajlIa, CIOCOOHOTO MAaCCUBUPOBATHCS.

9. Metoibl 60pHOBI C KOPPO3UEH METAILIIOB.

10. B ueM oTiIM4Me KaTOAHBIX U AHOJHBIX METAJUIMYECKUX MMOKPHITUH.

11. JlerupoBaHuie METaJIOB.
12. UarnbupoBaHue KOPPO3HH.
13. JlaiiTe onpenenaeHue 3IEKTPOIn3a pacTBOPOB.

14. YKa)KI/ITe, KaKMeC MPOUECChI MPOTCKAOT HA KaTOAC U AHOJC, KaK OHU 3aPsiKCHBI.

15. Yro takoe nomspusanus. [loTeHIIHAT PA3IOKEHUSI U TIEPECHANPSDKCHUSL.
Ipu mpoBeAeHUH OMpoca KakIOMYy oOydwaroieMycsi OyIeT 3alaHo 3 BOMPOca Ha KOTOPHIC OHHU JIOJDKHBI

JaThb OTBCTHI.

Kpurepuu oneHuBaHUSA:

- 90-100 6am10B — Mpu MPaBUIBHOM U TIOJTHOM OTBETE Ha TPU BOIPOCA,
- 80—89 6ayIOB — MpPH MPABUILHOM U TIOJIHOM OTBETE Ha J[Ba BOIIPOCA;
- 60—79 6amioB — MpH MPAaBUILHOM KM HEMOJHOM OTBETE Ha J(BA WIM MNPABHJIHHOM M IMOJHOM OTBETE Ha

OAHWH U3 BOIIPOCOB U HACTUYHOM OTBETC HAa OCTAJIbHBIC,

- 0-59 OamnoB — Ipyu IpaBAUJIBHOM U HCETOJIHOM OTBETC TOJIBKO HAa OJWH M3 BOIIPOCOB, IPHU OTCYTCTBHUU

MpaBUJIbHBIX OTBETOB Ha BOIIPOCHI.

IIIxana oneHnBaHUs

Konunuectso 0ainos 0-59

60-79

80-89

90-100

[Ixama oreHUBaHUS 2

JlabopaTopHbie paGoThl.

JlabopaTopubie pa®OTBI TpHUBENEHHI B METOAMYECKHX YKa3aHHAX K J1a0OpaTOpHBIM paboTaM IO

IHMCIUIIIAHE «X UMM,
[To nabopaTopHBIM pabOTaM MPEICTABISACTCSA OTUYET
OTtuer JOKEeH CoepKaTh:
1. Ha3Banue paboTEI.
2. Llens mabopaTopHO# pabOTHI.
3. 3anuch TaHHBIX OMbBITA.
4. YpaBHEeHUsI IPOTEKAIOIINX XUMUYECKUX PEaKLUH.
5. OcHOBHBIE pacueTHbBIE (HOPMYIIBL.
6. I'papukn, Tabiuis! - ecnu TpedyeTcs Mo 3aAaHUIO.
7. HaGmroneunst 1 BEIBOIBI.

Kpurepuu onienuBanust:
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- 90-100 6aysI0B - IPH BBIMOJIHCHUH BCEX IYHKTOB B IMOJIHOM 00BEME, 0¢3 OMHOOK; CACIaHbl MPaBHILHBIC
BBIBOJIBI;

- 8089 GamioB - mpH BBITOJHCHWH BCEX ITYHKTOB B IOJHOM 00BEME, HO JOMYIICHBI HE3HAYMTEILHBIC
OILIMOKH B pacueTax He BIHUSIOIINE Ha BBIBOJI;

- 60—79 6amoB - IpHU BHITIOHEHUH BCEX ITYHKTOB B ITOJHOM 00BEME, HO B pacdeTax IOIMYIICHBI OIINOKH,
BIIUSIOLINE Ha BBIBOJ;

- 0-59 6annoB - mpu 0OpPMIICHHH PA3IEIIOB B HEMOJIHOM 00BEME.

Konunuectso 6anos 0-59 60-79 80-89 90-100

IIIkana oLeHUBaHUs 2 3 4 5

IIpumeps! npakTHYECKUX padoT

Tema 1.3 Knaccwel neopeanuueckux coeouHenuil.

1. Ha3oBuTe coeIMHEHHS U OMPEACITUTE KJIacC HEOPTaHMYCCKUX BEIICCTB:

Zn(N03)2, AI(OH)g, Na,O, H,SO,, Na[AI(OH)4(H20)2], NaHSQO,, CO,, CrOHSO,, K3;AsO,, (NH4)2[PtC|4],
NastbO4, Kg[Fe(CN)e], P,0s, Ca(HC03)2, Na3[C0(CN)6]

2. Hanummre HOHHO-MOJIEKYIISPHOE YPABHEHUE PEAKIIHIA:
Pb(NO), + KI —>

HCI + Na,CO3 —

BaCIZ + Na,SO, —

HzSO4 + KOH -

3. Hanumure ypaBHEHUS NpeBpalieHuil:
Na,O — NaOH — Na,SO,

Mg — MgSO, — Mg(OH),

Fe — Fe,0; — FeCl;

BaO — BaC12 — Ba(NO3)2

Ca — CaCl, — Ca(OH),

Tema 1.3 Xumuueckue peaxyuu
1. Paccunraiite n3MeHeHNE CTAaHIAPTHOH SHTanbmuK peakuun (AH ;)
CaO) + Hy0¢y — Ca(OH)y)
AH 598 -6355 -241,8 -986,2 kJ/MoITh

2. PaccunraiiTe U3MEHEHUE CTaHIAPTHOM SHTPONUM peakuuu (AS ;). O ueM CBUAETENLCTBYET 3HAK.
CUCIZ(K') + Hzo(m) — CU,O(KA) + 2HC|(F‘)
AS®s 108,1 70,1 42,6 186,8 Jx/(K xmob)

3. Brrancnure n3MeHeHne 3Heprun [ mOOca peaknuu MpH yKa3aHHOW TeMIepaType, CINTas, YTO pearcHTHI
HaxXoJsTCsl B CTaHAAPTHOM COCTOSIHMM, a 3HaueHus AHCyg u AS°y9g peakuuu He 3aBUCAT OT TEMIIEpaTypBhl.
Bo3morkHa s peakiysi TepMoIMHAMUYECKHE B 3TUX ycioBusx. T = 660 K

AlLOj3) + 35031y — Al(SO4)3c)
AH®ys -1676,0 -395,8 -3442,2 kJIx/Moib
AS®)gg 50,9 256,7 239,2 Jx/(KxMouh)

Tema 1.3 Xumuueckue peaxyuu

1. Hanmumwute KMHETUYECKOE YpaBHEHUE JJIs Peakiuil (psMoil 1 oOpaTHO):
aA+bB < cC+dD

ZSOZ(F.) + OZ(F,) > 2SO3(r,)

Nag) + 3Hze) <> 2NHyq,)

2. Ilpu nossimeHun TemnepaTypbl Ha 50°C CKOpPOCTb XMMHMUYECKOM peakLuu yBenudyuiaach B 243 pasa,
BBIYHCIINTE TEMIEPATypPHbIA KO3(Q(PUINEHT CKOPOCTH PeaKIin?

3. Ilpu COCTOSIHMY PaBHOBECHS B CHCTEME:

GHF(F) + N2(r.) e 2NF3(F_) + 3H2(F.), AH° >0

PaBHOBECHBIE KOHIIEHTPAIIMH yYaCTBYIOIINX BEIIECTB PaBHBI (MOJB/T):
[HF] =2; [N2] = 7; [NF3] = 4; [H,] = 3.

Ormpenenure: a) — KOHCTAHTY paBHOBECHS,

0) — B KaKOM HaIpaBJICHUU CMECTHTCSI PABHOBECHE C POCTOM TEMIICPATYPHI,
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B) — B KaKOM HAIIpaBJIICHUHN CMECTUTCS paBHOBECHE, €CITH YMEHBIIUTh 00hEM PEaKIIMOHHOTO COCYy/a,
T') — €CJI YBEJIMIUTH KOHIICHTPAITHIO HCXOAHBIX BEIIECTB.

Tema 1.4 Pacmeoput

1. pOH pactBopa cocraisieT 9. Beranciure kormentpanmo [H'], [OH] u pH cpensl.

2. Paccumraiite xonnentpanmio noros OH', ecim xommentpamus [H'] = 10° mons/n1. Yemy pasen pH
Cpenpl.

3. Kakue u3 mepeunciieHHBIX coneil moaBeprarorcs ruapoinsy: Na,COsz, KCI, Cr(NOgz)s, NH4NO,. s
KQKIOW M3 THAPONU3YIOIIMXCS COJICH HAMKMCATh YPaBHEHHS THAPOJIH3a B HOHHO-MOJIEKYJISAPHOH M MOJICKYISAPHOI
(opmax, ykasaTb peakiuio e€ pacTBopa.

Tema 1.5 Okucaumensno - 60cCIaHOGUMEILHbIE PEAKUUU

1. CocTaBbTe PJIEKTPOHHBIE YpaBHEHUS M moxdepuTe Ko3((UIIMEHTH WOHHO-3JEKTPOHHBIM METOIOM B
peaKuu:

KCIO; + MnSO, + KOH — K,MnO, + KCI + H,0

Cd+ KMnO, + H,SO, — CdSO, + MnSQO, + K,SO, + H,0

2. OrmpenenuTe METOOOM JJIEKTPOHHOTO Oanmanca KOI(QQHUIHUEHTHI B YPaBHEHUSAX OKUCIUTEIHHO-
BOCCTAaHOBUTCIIBHBIX peaKuHﬁ:

Zn + HZSO4(K0Hu) =27ZnS0O, + SO, + H,0
3. KaKOﬁ HOH BBITIOJHACT POJIb OKUCIUTCIIA, BOCCTAHOBUTCIIA B BBIIIIEC YKAa3aHHBIX peaKHI/IHX?

Kputepuu oLeHUBaHUS:

- 90-100 6anoB - MpH MPABUIHHOM PEIICHUH TPEX 3aJaHHL;

- 80—89 0ayuIoB - IpH NIPAaBUILHOM PELICHHH JIBYX M HETIOJHOM PEIICHHU TPEThEro 3alaHus;

- 60—79 6ayuta - Ipu NPaBHIIEHOM PEIICHUH OJHOTO U HETIOJHOM PELICHHU BTOPOTO M TPETHEro 3a/1aHuUS;

- 0-59 Gaxna - mpH NPaBHIEHOM PELICHHH TOJBKO OJHOTO 3aJaHHs WIH IPU OTCYTCTBUH HPaBHIEHOTO
pelICHHUS Ha BCE 3aJaHusL.

IIIxana orneHUBaHUS

KonuuecTBo 6amios 0-59 60-79 80-89 90-100

[Ikama oreHUBaHUS 2 3 4 5

5.2.2 OueHoyHble cpecTBA IPH NPOMEKYTOYHOI aTTecTALMH

[IpomerxyTouHast aTTecTalisl 0OyJaroIMXCs M0 JUCHUIUINHE «XUMHA» ABIseTca obs3aTensHon. Dopmoit
NPOMEXYTOYHOI aTrectanuu siBisiercss quddepeHnrpoBaHHbId 3a4eT, B Mpolecce KOTOPOTo OINpeiesseTcs
chOpMUPOBAHHOCTH 0003HAYECHHBIX B paboyeil mporpaMMe KOMITETEHIIHH.

Bonpocs! k 1ud¢epeHiupoBaHHOMY 3a4eTy

1. Tlepumonmuueckass cucrema osnementoB .M. MenneneeBa. Ilepuonmueckuii 3akoH. CTpykTypa
nepuoanueckor cuctemsl. [lepuonsl. ['pynmel. Ilepuoanueckoe M3MEHEHUE CBOMCTB 3JIEMEHTOB M COEJUHEHUU:
KHCJIOTHO-OCHOBHBIX M OKHCIIHTEIbHO-BOCCTAHOBUTEIbHBIX.

2. Knaccel HeopraHudeckux coeauHeHuid. l[Ipocteie W croxkHble BemiectBa. Oxcuibpl. OCHOBHBIC,
KHCJIOTHBIE U aMpoTepHBbIe ruapokcuabl. Comu.

3. Tunbl XUMHYECKUX CBSI3EH.

4. Xummueckast KHHeTHKa. CKOPOCTh XMMUYECKOH peaKIi.

5. 3aBHCUMOCTb CKOPOCTH XMMHUUECKOI peakiiu oT Temrepatypsl. [Ipasuio Bant-T'ododa.

6. ®akTophbl, BAUSIOUINE HA CMENIeHHE XUMHUUYecKoro paBHoBecus. [Ipunuun Jle-Ilarense.

7. Xumudeckas TepMOAMHaMUKa. TepMoaMHaMHYECKHE MapaMeTpbl. XapaKTephUcTHUeCKHe (QYHKINU
COCTOSIHUSI.

8. lucnepcuele cucteMsl. Omynbcun. Cycnensun. KononaHsie pacTBOpSI.

9. DOmnextponurudeckas aucconuanust Bojel. MoHHoe mpousBeaeHue BoAbl. BopoponaHsli U
THUIPOKCUIIBHBIN NOKa3aTenu. KucioTHO-0CHOBHBIE HHANKATOPEL.

10. OKuCIUTENFHO-BOCCTAHOBUTEIbHBIE peakiui. CTereHb OKUCIEHHsS. BOCCTaHOBUTENN M OKHUCIHUTEINH.
OxucieHne U BOCCTAHOBJICHUE.

11. Metamnel. TlonoxeHne MeTalsIOB B MEPUOIUISCKON CHCTEME M OCOOCHHOCTH CTPOCHHS WX aTOMOB.
O6urre crnocoObl NOTYIEHUS METAIIIOB.

12. Kopposus meramno. [loHsTHEe KOppo3uu. XUMHUYECKass KOPPO3HS. DJNEKTPOXUMHUYECKAs KOPPO3Us.
Cr10co0b1 3aITUTH METAJIIOB OT KOPPO3UH.
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13. Hemeramsl. [Tonoxenne HemeTayuioB B [leproanyueckoii cucteme, 0COOEHHOCTH CTPOCHHS MX aTOMOB.
OIeKTPOOTPUIATEIBHOCT. XMMHUYECKHIE CBOICTBA HEMETAILIOB.

14. s-Dnemenmur. Bogopon. Bona. DnemenTs! [A-rpynmel. [llenounsie Metamisl. [Ipupoanbie coennHeHUS
HATpHUS W Kanmus, uX 3HadeHwe. DieMeHTHl I[IA-rpymmsl. Kampmuii, ero monydenne, Gpu3udeckine W XUMHYICCKHC
CBOWCTBA.

15. p-Onemenmur. Amomunnii. ['anorensl. [amorensr B mpupozne. buomormdeckas poiib TaJOT€HOB.
OneMeHTs! VA-TPYIIIBL

16. d-Onemenmor. Menb, LHMHK, XpOM, Kelie30, MapraHell Kak MPOCThIC BEUIECTBA, MX (H3UYCCKHE U
XUMHYECKHE CBOUCTBA.

17. Teopus cTpoeHus opraHuueckux coeguHeHuii A. M. Bbytnepoa. CTpoeHHe aToMa Yriepoja.
DJeKkTpoHHOE 00J1aK0 U OpOUTaNk, S- U p-opOUTAIH.

18. Kiaccuduxanust opranudeckux coenunenuii. Homenknatypa IUPAC: npunnunel oOpazoBaHus
Ha3BaHMUH, CTAPIIMHCTBO (YHKIMOHANBHBIX TPYMI, WX O0O3HaueHHe B mpedukcax u cypdukcax Ha3BaHHI
OpPraHUYECKUX BEIIECTB.

19. T'omonorudeckuit psx ankaHoB. [lorsarue o6 yrieBomopomax. HomeHKmaTypa ankaHOB M alKAIBHBIX
3amecTureneil. @u3ndyeckue CBOMCTBA alKaHOB. AJKaHbI B IPUPOAe. XUMHUECKHE CBONCTBA AJIKAHOB.

20. IlpomsImIIeHHbIE CIIOCOOB! MOMYYEHHs aJKAHOB: ITOMYYCHHE M3 NPHPOIHBIX MCTOYHHWKOB, KPEKHHT
napa(uHOB, OIy4YEeHIE CHHTETHUECKOTO OCH3MHA, ra3u(uKanus yriis, THAPUPOBAHIE AJIKAHOB.

21. 'omonorudeckuil psj ankuHOB. M30MepHs MeXKJIaccoBasi, yIIIEpOIHOTO CKeJIeTa, MOJIOKEHHs KpaTHOM
cBsa3u. Peakuus 3enuHcKoro.

22. llpuMeHeHHe aleTHICHOBBIX yriieBonoponoB. Ilomusununanerar. Ilomydyenne amkuuoB. Ilomydenue
arieTUIeHa MUPOJIN30M MeTaHa U KapOUAHBIM METOAOM.

23. I'omonoruueckuil psaa ankuHoB. Mueckuil psa apeHoB. beH3on kak mpenctaBuTens apeHoB. Pa3Burtue
MPE/ICTABICHUH O CTPOCHNH OCH301a.

24. XuMudeckne cCBOWCTBA apeHOB. [IpuMepsl peaknuii 3J1eKTpOoQMIBPHOTO 3aMEIICHHS: aJOTeHUPOBaHHSA,
ankwimpoBanus (katammzatopsl Opunenst—~Kpadrca), HUTpoBaHMA, CynbhupoBaHui. Peakunu runpupoBaHUS U
MPUCOETUHEHHS XJI0pa K OCH30Ty.

25. Hedts. Pextndukanus HedTH, OCHOBHBIE (paKIUM €€ pa3feieHHs, UX HCIIOIb30BaHKHE. BropnuHas
nepepaboTka HeTenpo yKToB. KpekHHT He(hTempoIyKTOB.

26. Pudopmunr Hegrenponykros. KayectBo aBToM0OMILHOTO TOTUIMBA. OKTaHOBOE YHUCIIO.

27. IlpupoaHblii ¥ TOMYTHBIA HedTsAHOM ra3pl. CpaBHEHHE cOCTaBa MPHUPOJHOTO U MOIYTHOTO I'a30B, HX
MIPAaKTUYECKOe HCIOIb30BAHUE.

28. Kamenssiil yrois. OcHOBHbIE HAaIlpaBJICHUs HCIOJIB30BaHUs KaMeHHOro yriii. KokcoBaHne kaMeHHOTO
Y151, BaXKHEHIIIHE TIPOTyKThI 3TOTO Mpoliecca: KOKC, KAMEHHOYTOJIbHAs CMOJIa, HaJICMOJIbHAsI BOJA.

29. Ctpoenue u kiaccuukanus cnupToB. Kimaccudukaiys CUpTOB MO TUITY YTIICBOAOPOIHOTO PaJuKaia,
YHUCITy THAPOKCHIIBHBIX TPYIII U TUITy aTOMA YII€pOa, CBA3aHHOIO C THAPOKCUIBHON IPYTIOHN.

30. PeakuumoHHast crOCOOHOCTH NMpPENETbHBIX OJHOATOMHBIX CIMPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOWCTB OpPraHUYECKHX M HEOPraHWYECKHX COeAMHEHMH, cofepxamux OH-rpynmy: KHCIOT, OCHOBaHUIA,
aM(pOTEPHBIX COCTUHCHHUH (BOMBI, CIPTOB).

31. CrocoObl moJy4eHHs CHUPTOB. ['MApONM3 rajoreHaskaHOB. ['Miaparanms alKkeHOB, YCIOBHSA €€
nposeneHus. OTaenbHbIe IPEJCTaBUTENN AIKAHOJIOB.

32. MHoroaToMHBIe ciupThl. Mi30MepHst 1 HOMEHKJIATypa MpeCcTaBUTeNeil IBYyX- U TPEXaTOMHBIX CITUPTOB.

33. ®eHou. DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOeHHE (heHOoIIa.

34. TomoJsoruueckue psupl ajbJETHIOB M KETOHOB. [loHATHE O KapOOHWIIBHBIX COCAMHEHHUSX.
DNEeKTPOHHOE CTPOCHUE KapOOHMILHOM IPYIITbl. XUMUYECKUE CBOWCTBA aJIbJIETHIOB U KETOHOB.

35. Anpperunsl M KeToHbl B mpupone (3¢dupHble Macia, depomonsl). [lonmydenne KapOOHHMIIBHBIX
COCJVHEHUI OKUCIIEHWEM CHOHUPTOB, THApATallMedl alKMHOB, OKHCIEHHEM YIIeBOJopoJoB. OTnenbHbIe
MpPEJCTaBUTENN albJETHI0B U KETOHOB.

36. 'omonorndeckuil psa NpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loHsTHE O KapOOHOBBIX
KUCJIOTaX M MX KJIacCu(pUKanus. XMMUYECKHe CBOHCTBa KapOOHOBBIX KHCIIOT.

37. Cnoco0Obl monydeHHs CIOXKHBIX 3¢upoB. XXupbl Kak cioxHble 3Qupbl rmiepuHa. KapOoHoBbe
KHCJIOTHI, BXOSIINE B cocTaB XHUpoB. Cos KapOOHOBBIX KHCIIOT. MbLia.

38. Tlonstue 06 yrmeBomax. Kimaccuduxkamus yrieBogoB. MoHO-, M- W TOTUCAXapUbl, MPEICTaBUTEIH
Ka)KJI0M TpyNIibl yriieBoaoB. MoHocaxapu/ibl.

39. CtpoeHne 1 XUMHUYECKHE CBOHCTBA caxapo3bl. JIJakTo3a M ManpTo3a Kak H30Mepsl caxaposbl. CTpoeHue
MOJIEKYJIBI Kpaxmajla, aMIIo3a 1 aMHJIONEeKTHH. | TUKOTeH.

40. T'moko3a, cTpoeHHEe ee MOJeKyJlbl W Qu3ndeckue cBoiictBa. Tayromepus. IlenTos3sl. PuGosa wu
JIe30KCHPH003a KaK MPEJICTABUTENN aJIbA0IICHTO3.

41. Knaccudukanus u msomepus amuHOB. [Tonsite 06 ammHax. IlepBUdHBIE, BTOPHYHBIE M TPETUYHBIE
aMUHbI. AHUJIMHOBBIE KpacuTenu. [IoHsITHEe O CHHTETHYECKUX BOJOKHAX.

42. TNommamMuasl M MOJUMAMHJHBIE CUHTETUYECKUE BOJIOKHA. [IpuMeHeHHe M NOIy4YEeHUE aMHHOB.
ITonyuenune aMuHOB.
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43. AMuHOKUCIOTHIL. [ToHSTHE 00 aAMHMHOKHCIIOTAaX, UX KiIaccuukamus u ctpoerre. OnTudeckas H30MepHus
0-aMHUHOKHCIIOT.

44. benku. benkn kak npuponHbIe ToTUMEpHl. HyKIIeHHOBBIE KUCIOTHL. HyKIEHHOBBIE KHCIIOTBHI Kak
MPHUPOIHEIE TTOTMMEPHI.

45. ®epmentsl. [lonstne o (¢epMeHTax Kak O OHMOJIIOTMYECKHX KaTanan3aTopax OEIKOBOH TIPHUPOJIEL.
OCOOEeHHOCTH CTPOSHUS U CBOWCTB B CPAaBHEHUH C HEOPTAaHWMYECKUMH KaTaN3aTOPaMHU.

46. Burtamunbl. llonstue o ButammHax. Mx xmaccudukanms u obosHayenume. Hopma morpeGnenuns
BUTaMHHOB. BomopactBopumeie (Ha mpumepe BuTamMmuHOB C, rpymmel B u P) u xupopactBopumbie (Ha mpumepe
BuTaMuHOB A, D n E).

47. Topmonsl. IloHsTHE O TOPMOHAX KaK OHWOJOTMYCCKH AKTUBHBIX BEHICCTBAX, BBIMOJHSFOIIUX
SHJIOKPHHHYIO PETYJISLUIO0 )KU3HEAETeIbHOCTH OPraH3MOB.

48. Xumus W TPOU3BOACTBO. XHMMHYECKas MPOMBIIUICHHOCTh M XHMHUYCCKHUEC TEXHOJOTMU. XUMHS B
CEeNbCKOM XO3siiicTBE. XMMHU3ALMSI CEIBCKOr0 X035MUCTBA U €€ HAIIPABJICHUSI.

49. XuMusg W JKOJOTHA. XWUMHUYECKOE 3arps3HEHHe OKpykaromed cpexpl. Oxpana ruapocdepsl oT
XUMHYECKOTO 3arPs3HCHHS.

50. Xumusi U MOBCEAHEBHAs >KU3Hb 4YenoBeKka. JloMamHss anTeka. MoOOLME W YHUCTSIIME CPENCTBA.
CpencTtBa 00pBOBI ¢ OBITOBBIMU HACEKOMBIMH.

Kputepuu olleHUBaHHs OTBETA TI0 BOIIPOCAM:

- 100 6aynoB - mpu NpaBUIHHOM U IIOJHOM OTBETE HA TPU BOIIPOCA;

- 80-99 GanioB - pu NPaBUIBHOM U ITOJHOM OTBETE Ha J[BA BOIPOCA U MPABUIBHOM, HO HE TIOJIHOM OTBETE
Ha Jpyroil U3 BOIPOCOB;

- 60-79 Gaya - Mpy NPaBUJILHOM M IOJHOM OTBETE Ha OJIMH BOIPOC WM NPaBHJIBHOM U HETIOJHOM OTBETE
Ha JIBa BOIIPOCa;

- 0-59 Ganna - npy NpaBHJIBHOM U HETIOJHOM OTBETE TOJIBKO Ha OJMH U3 BOIPOCOB HJIM IIPU OTCYTCTBUH
NPaBUIIBHEIX OTBETOB HA BOIIPOCHL

Kpurepun onenku 3a muddepeHnnpoBaHHbIil 3a4eT

Bayst Onenka TpeboBaHMsI K 3HAHUSIM

90-100 OTtmuaHO O1eHKa «OTIMYHOY» BBICTABIISACTCS CTYACHTY, €CIIM OH TIIYOOKO M IPOYHO
YCBOMJI IPOrPaMMHBIA MaTepHall, HCUEPIIbIBAIOIIE, ITOCIE0BATEIbHO, YETKO
U JIOTUYECKH CTPOWHO €ro H3JjaraeT, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C
MPaKTHKOM, CBOOOIHO CIIpaBiseTCsS C 3ajadaMH, BOIPOCAMH U JPYTrHMHU
BUIaMH TPUMEHECHUS 3HAHWH, IPUYEM HE 3aTpPyAHSETCS C OTBETOM MpHU
BUJIOM3MEHEHUH 33/IaHMH, HCIOJb3yeT B OTBETE MaTepHal pa3IMIHOM
JIUTEPATYPBI, IPABHILHO 00OCHOBBIBAET NPHHSATOE HECTAH/AAPTHOE pELICHUE,
BJIaIcET PAa3HOCTOPOHHUMM  HaBbIKAMH M  IPUEMaMH  BBINOJIHEHUS
MpaKkTHYECKUX  3amad 1o  QopmupoBaHuio  oOmenpodeccnoHalIbHbIX
KOMIETEHINH.

80-89 Xoporio OueHKa «XOpOIIO» BBICTABISIETCS CTYAEHTY, KOTOPBIH JEMOHCTPHUPYET
NIPOYHBIE TEOpPETHYECKWE 3HAHMS, BIIAJEET TEPMHUHOJOTHEH, Jenaer
apryMEHTHPOBAaHHBIE BBIBOABI W  00OOIIEHWS, TPUBOAUT IPUMEPHI,
MIOKa3bIBaeT CBOOOJHOE BIAJCHHE pedYblo, HO TMPU OTOM  JIeNlaeT
HECYLIECTBEHHbIE OIIMOKH, KOTOpbIE OBICTPO MCHPABISET CAMOCTOSTEIBHO
WIN TIPH He3HAYUTEIbHOW KOPPEKIMHU NIPENOAaBaTENIEM.

60-79 Y 1OBIETBOPHUTEILHO OueHKa  «yIOBJIETBOPUTENHHO»  BBICTABISIETCSI  CTYIEHTY, KOTOPBIH
JEMOHCTPUPYET HEriIyOOKHE TEOPeTHYCCKUE 3HAHWs, MNpOSBISIET C1abo
copMHUpOBaHHBIC HABBIKM AHAIIM3a SBICHHI M TMPOIECCOB, HEMOCTATOUHOEC
YMEHHE [eNaTh apryMEHTHPOBAaHHBIC BBIBOABI W TIPHUBOIWUTH MPUMEPHI,
MOKa3bIBACT HE JOCTATOYHO CBOOOAHOE BIIAJCHHE PEYbI0, TEPMHHOJIOTHEH,
JIOTUYHOCTBEO M TOCIIEOBATEIIbHOCTHIO M3JOKEHHS, JAeNaeT OIINOKH,
KOTOPBIE MOYKET HCIIPABHUTH TOJBKO NP KOPPEKIHHU MTPEMOIaBaATEIEM.

0-59 HeynosnerBopurensHo OneHka «HEYAOBIETBOPUTEIbHO» BBICTABISIETCS CTYAEHTY, KOTOpBI He
3HaeT 3HAYUTEIbHON 4YacTW TPOTrPaMMHOrO MaTepuana, HEyBEpEeHHO
OTBEYAET, JIONYCKAeT CEphEe3HbIE OIIMOKHM, HE HMEEeT IPEACTaBICHUI 10
METO/IMKE BBINOJHEHHUS NpakTHdeckod pabotel. Kak mpaBmiio, oreHka
HEYAOBIECTBOPUTEIIBHO»  CTABUTCS  CTYIAEHTaM, KOTOpbIE HE MOIYT
MPOAOIDKUTE OOydeHHe Oe3 JOTONHWTENBHBIX 3aHATHH 1O JaHHOU
JUCLUILIMHE.

5.2.3 Meroauueckne MaTepuaJibl, ONpeAe/siIOlIde TNPOLeIAYPbl OLEHUBAHUS 3HAHMI, yMeHWI,
HABBIKOB M (WJIM) ONBITA JeATEJbHOCTH, XapaKTepu3youye 3Tansl GopMUPOBaHUS KOMIIETEHIIUH
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IMopsimok opraHM3alyyl MPOBEAEHHS TEKYLIEro KOHTPOJS M NPOMEKYTOUHOH aTTeCTalluM IPEJCTaBIICH B
IonoxkeHNH O NPOBENCHUH TEKYLIETO KOHTPOJIS M IPOMEKYTOYHOH aTTECTallMM OOYYAarOLIMXCS, OCBaMBAIOLIMX
o0pasoBarenbpHBIC IPOTPAMMBI CPEIHETO TIpodeccronHambHoro obpaszosanust B Kys['TY (Mm 06/-10).

6. Unble cBegeHus M (MJ1M) MATEPHAJIbI
IIpn ocymecTBieHnH 00pa30BaTENBHOIO Mpoliecca IPUMEHSIOTCS Cleaylolye 00pa3oBaTesIbHbIC
TEXHOJIOTHH:

- TpaAUIIUOHHAA C UCTTOJIb30BAHUEM COBPEMEHHBIX TCXHUYCCKUX CPEICTB,
- UHTCPpAKTUBHAs.
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