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1. O6mas xapakTepucTHKA padodeii MPOrpaMMBbI AUCHUTINHBI
1.1 MecTo THCHMIIHHBI B CTPYKTYPe OCHOBHOH 00pa30BaTeIbHONH NPOrpaMMbl

Oobmieobpa3oBarenbHas IUCHUIUIMHA «XHUMUS» SBIACTCS IUCIHUIUTMHON 00s3aTENbHOW TIPeIMETHOM
obmacti «EctectBennsie Haykm» PI'OC cpemHero obmiero oopazoBanus. B yuebnsix mranax [MIICC3 aucrummiaa
«X¥MMUSD» BXOJUT B COCTaB AUCLUUILIMH IpelylaraeMbIX 00pa3oBaTeNIbHOH OpraHu3aIyei.

HucnmmmHa «XuMusy obecreunBaeT GopMHupoBaHUe o0mux KommneTeHIwid B coorBercTBrm ¢ PI'OC mo
cnennranbHOCTH «23.02.07 TexHudueckoe 00CTy>KUBaHHE M PEMOHT JBUTATEJICH, CHCTEM B arperaToB aBTOMOOMIICH.

1.2 llenp W 1uIaHMpyeMble pe3yJIbTaThl OCBOCHHUS UCLUILIMHBI, COOTHECEHHBIE C IUIAHUPYEMBIMH
pe3yJbTaTaMy OCBOSHHSI 00pa30BaTeIbHON MPOrpaMMbl

OcBoeHHUE JUCIMIUIMHBI HAIIPaBJICHO Ha (JOPMHUPOBaHHUE:

OK 01 BeiOuparbh cnocoObl pemeHust 3aaad MpoecCHOHATIBHONW AEATCIbHOCTH, MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

JIMYHOCTHBIE PE3yJIBTATHI:

- c)OopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKH U
OOIECTBEHHONW MPAaKTHKH, OCHOBAHHOTO Ha JHajJore KyJIbTyp, a TAaKXKe Ppa3IW4HBIX (OpM OOIIECTBEHHOTO
CO3HAHMs, OCO3HAHUE CBOETO MECTa B MOJIHKYJIHTYPHOM MHUpE.

MeranpeaMeTHbIE pe3yJIbTaThI:

- YMEHHE CaMOCTOSITEIBHO ONPEAEIATh LS JESITEIIEHOCTH M COCTABIIATH IUIAHBI IESITENbHOCTH;

- CAaMOCTOSTENILHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AESATEIHHOCTD;

- HCIOJIb30BAaTh BCE BO3MOXKHBIE PECYpPCHI JJIsl JOCTHKEHHsI IMOCTABICHHBIX LIENIC U pealn3alyy IJIaHOB
JIeSITeIbHOCTH;

- BbIOMpaTh YCHEUIHbIE CTpPATernd B pPa3lUYHBIX CHTYalUsX BJaJICHUE HaBBIKAMH I103HABATEIbHOM,
yueOHO-HMCCIIeI0BATENILCKOM U IPOEKTHOM e TEIBHOCTH, HABBIKAMH pa3pelieHus Ipodiiem;

- CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOHCKY METOJIOB PEIICHMS NPAKTUYECKHX 3ajad,
NPUMEHEHHUIO Pa3InIHBIX METOJIOB TIO3HAHUSL.

[TpenMeTHBIE pE3yNbTATHI:

- BJIQJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHHS, MWCIOJIB3YEMBIMH B XHMHH: HAOIIOJICHHE,
OINMCaHNe, W3MEPEHHE, SKCIICPUMEHT; YMEHHEe o0padaThIBaTh, OOBACHATH PE3YNIbTaThl IPOBEACHHBIX OIBITOB H
JIeTIaTh BBIBOABI;

- TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSTh METO/IbI TO3HAHHS PU PEUICHUH NPAKTHYECKUX 3a/1a4;

- c(OPMHUPOBAHHOCTh YMEHUsI JaBaTh KOJMYECTBEHHBIE OLIEHKH U MPOBOJMTH PACUETHI 10 XMMHUYECKUM
(hopMynaM 1 ypaBHEHHUSIM.

OK 02 OcymiecTBiiTh NOUCK, aHATU3 U UHTEpHpETANi0 HHPOPMAaIMK, HEOOXOANMOIl /IS BBIOJIHEHUS
3a/1a4 IpoQeCCUOHANBHON JCSITETPHOCTH.

JIuyHOCTHBIE PE3YJIbTATHI:

- cOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd M
OOIIECTBEHHONW IPAaKTHUKH, OCHOBAHHOTO Ha JHajore KyJbTyp, a TaKXKe Ppa3In4HbBIX (OpM OOIIECTBEHHOTO
CO3HaHMs, OCO3HAHNE CBOETO MECTa B MOJIHKYJIHTYPHOM MHpE.

MeranpeaMeTHble pe3yJIbTaThI:

- BJIQJICHUE HaBBIKAMM II03HABATEJIbHOH, Yy4YeOHO-HMCCIICNOBATENLCKONH M TPOEKTHOH JIESTENBbHOCTH,
HaBBIKAMU pa3peleHus mpodieM;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY MOMCKY METOJIOB pEIleHUs] MPAaKTUUECKHX 3ajad,
NPUMEHEHHUIO Pa3JInuHbIX METOJIOB MIO3HAHUSL.

[IpeamMeTHBIE pe3ybTaThI:

- BJIAJICHHE OCHOBOIIOJIArAlOIMMHI XUMUYECKUMH MOHSITHAMHE, TEOPUSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSMU;
YBEPEHHOE I0JIb30BAHWE XUMUYECKONH TEPMUHOJIOTUEN U CUMBOJIUKOM.

OK 03 IInaHnpoBaTh 1 peaar30BbIBATh COOCTBEHHOE NMPOGECCHOHATIBHOE M INYHOCTHOE Pa3BHUTHE.

JIM4HOCTHBIE PE3YJIBbTATHI:

- TOTOBHOCTh M CIOCOOHOCTH K 0OOpa3oBaHMIO, B TOM YHCIE caMOOOpa30BaHHIO, Ha NPOTSHKEHUH BCei
JKHU3HU;

- CO3HATEeJIFHOE OTHOIIEHHWE K HENMPEPHIBHOMY 00pa30BaHMIO KaK YCIIOBHIO yCIIEIIHOH npodeccrnoHabHOM
1 00IIeCTBEHHOI JIeTeTbHOCTH.

MeranpeaMeTHble Pe3yJibTaThl:

- BIQJICHHE HaBbIKAMM [103HABATEJBbHOW, Y4YeOHO-HMCCIIEOBATENLCKONH U TPOEKTHOH JesITENbHOCTH,
HaBBIKAMU pa3pelleHus mpodeM;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY MOMCKY METOJIOB PEIleHHs] MPAaKTHYECKHX 3ajad,
MPUMEHEHHUIO Pa3InuHbIX METOJIOB MO3HAHUSL.

[IpeamMeTHbIE pe3ybTaThI:



- c()OPMUPOBAHHOCTD IPEJICTABICHUH O MECTE XMMHUH B COBPEMEHHON HAyYHOH KapTHHE MUpA; IIOHUMaHue
poiu XUMHH B POPMHUPOBAHUH KPYTro30pa U QyHKIMOHAIBHOM IPaMOTHOCTH YeNIOBEKa /ISl PELICHUSI TPAKTHUECKUX
3a7ad.

OK 04 PaGorath B KOJJIEKTUBE U KOMaHJe, 3pQEeKTHBHO B3aNMOAEHCTBOBATH C KOJUIETaMU, PYKOBOJICTBOM,
KJIMEHTaMH.

JIMYHOCTHBIE PE3yJIBTATHI:

- HaBBIKM COTPYJHMYECTBA CO CBEPCTHHKAMH, JAETBMH MIAJIIETO BO3pacTa, B3POCIBIMH B
o0Opa3oBaTenpHON, OOIIECTBEHHO IIOJNIE3HOW, Y4eOHO-MCCIENIOBATEIbCKOH, MPOSKTHOH W JAPYIHX BHIAX
JEATEIIBHOCTH.

MeranpeaMeTHbIE Pe3yJIbTATHI:

- BJIAJICHUE HaBBIKAMM IIO3HABATEIbHOH, Y4YeOHO-HCCIICIOBATENBCKONH M MPOEKTHOH JESATENbHOCTH,
HaBBIKaMU pa3pelIeHHUs IpodIIeM;

- CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY MOMCKY METOJIOB pEIICHUS NPAaKTUYECKHX 3ajad,
NPUMEHEHHUIO Pa3InuHbIX METOIOB IIO3HAHUSL.

[IpenmeTHBIE pe3ynbTaThI:

- BJIaJICHHE OCHOBOIIOJIArAIOIIMMYI XUMUYECKUMH MOHATHAMH, TEOPUSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSMU;
YBEPEHHOE M0JIb30BaHUE XMMUYECKOH TEPMUHOJIOTHEI U CHMBOJIMKOM.

OK 07 CopelicTBOBaTh COXpPAaHEHHIO OKpYXamImeil cpemsl, pecypcocOepekernto, 3(PpQPpeKTHBHO
JEWCTBOBAThH B YPE3BBIYANHBIX CHTYalUsX.

JIMYHOCTHBIE PE3yNIBTATHI:

- HaBBIKM COTPYIJHMYECTBA CO CBEPCTHHKAMH, JAE€TBMH MIAJIIET0 BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOH, Yy4YeOHO-HMCCIICNOBATENBCKOM, TPOSKTHOM M JPYyTHX BHAAX
JIeSITETIbHOCTH.

MeranpenmeTHble pe3yJbTaThl:

- YMEHHE CaMOCTOSITEIBHO OIPEAETIATh LEJIN AEATSIBHOCTH U COCTAaBIIATh IJIaHbI IeITeIbHOCTH;

- CaMOCTOSTENIBHO OCYIIECTBIISATh, KOHTPOJIMPOBATH M KOPPEKTHPOBATH AEATEIBLHOCTE;

- UCIIOJIb30BATh BCC BO3MOKHBIC PECYPCHI JId TOCTUKCHHUSA TMOCTaBJICHHBIX ueneﬁ " peajm3anuu MjiaHOB
JACATCIBbHOCTH, BI)IGI/IpaTI) YCOCIIHBIC CTPATEI'UM B pa3jIMYHbIX CUTYyallUAX.

[TpeaMeTHBIE pe3yabTaThL: BIaJCHUE IIPABWIIAMH TEXHUKN 0€30ITaCHOCTH MPU MCHOIB30BAHUN XUMHUECKHX
BEILIECTB.

OK 09 Hcnonp3oBaTs HHOOPMAITOHHBIE TEXHOJIOTHH B IPO(PECCHOHATIBHOMN NesTeIHHOCTH.

JIMYHOCTHBIE PE3yJIBTATHI:

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIE caMOOOpPa30BAaHHIO, Ha NPOTSKCHUM BCei
JKHU3HU;

- CO3HATEJIbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIEIIHON MpodecCHOHaNbHOMI
1 OOIIIECTBEHHON AEATEIIEHOCTH.

MeranpenmeTHble pe3yJbTaThl:

- TOTOBHOCThL U CIIOCOOHOCTH K CaMOCTOSTEIbHOI I/IH(bOpMaI_[I/IOHHO-HOSHaBaTeJ’ILHOf/'I JCATCIBHOCTH,
BJIaJICHUE HaBbIKAMU ITOJYUEeHUsI HEOOXO0ANMOMN HH(POPMAIIMK U3 CIIOBape pa3HbIX THUIIOB;

- yMEHHME OpPHUEHTHPOBAThCS B PAa3JIMYHBIX HCTOYHHMKAX HWH(OPMALMH, KPUTHYECKH OLICHHBATh U
MHTEPIPETHPOBATh HHPOPMAIIHIO, TIOJIy4aeMyI0 U3 Pa3IndHbIX HCTOYHHUKOB.

[TpenMeTHBIE pEe3ynbTaTHI:

- ¢(hOpMHUPOBAHHOCTH COOCTBEHHOH IMO3UIIMH 110 OTHOIICHHUIO K XUMHYIECKOH MH(OPMALINH, TTOJTydaeMoH U3
Pa3HBIX HCTOYHHUKOB.

B pe3ysabTaTre 0ocBOeHMSI TUCHHUILUINHBI 00y4aloluiics B 0011eM 10 AUCHUIIMHE I0JIKEeH

3HATH/TIOHUMATh:

- BOXHEWINE XUMUYECKUE TIOHATHUS: BEUIECTBO, XUMHUECKHUN DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTENIbHbIE
aToOMHas W MOJIEKYJISIpHAas MacChl, MOH, aJUIOTPOIHUs, M30TONbI, XUMHUYECKAs CBSI3b, DJIEKTPOOTPUIIATEILHOCTb,
BaJICHTHOCTh, CTEMEHb OKHUCJICHHWsS, MOJb, MOJISIPHAsS Macca, MOJSIPHBIA 00BhEeM, BEIIeCTBA MOJIEKYJSIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHMS, PACTBOPBI, JJIEKTPOJIUT M HEIJIEKTPOJUT, DIEKTPOIUTHUYECKAs JUCCOIHMAIUS,
OKHCITUTEIh U BOCCTAHOBUTEI, OKHCICHUE U BOCCTAHOBIICHHE, TCILIOBOM 3P (EKT peakiuu, CKOPOCTh XUMHIECKON
peaKiyy, KaTaiu3, XUMHYCCKOE pPaBHOBECHE, VYIJICPOIHBIN CKeleT, (YHKIHMOHAJbHAs TpPYyIIa, H30MEpHs,
TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMHH: COXPAaHEHHS MAacChl BEILIECTB, IOCTOSIHCTBA COCTABA, IEPUOJUUYECKHUM 3aKOH;

- OCHOBHBIE TEOpPUHM XUMHUHM: XHMHYECKON CBSI3HM, DJJIEKTPOJUTUUYECKOM [HUCCOLMALNU, CTPOCHHS
OpraHUYECKHUX COECTUHEHHUIA;

- Ba)XKHEWIIME BEUIECTBA M MaTepHalbl: OCHOBHbIE METaJUIbl W CIUIABBl, CEpHAs, COJISHAs, a30THas W
YKCYCHas KUCJIOTBI; IIEJIOUH, aMMHUaK, MUHEPaIbHbIC yI00pEHHs, METaH, dTHIICH, alleTHIIeH, OEH30JI, dTAaHOJ, KUPHI,
MBblIa, TJIOKO3a, caxapo3a, Kpaxmall, KjieTdaTka, OelKd, MCKYCCTBEHHBIE W CHHTETHUYECKHE BOJIOKHA, KaydyKH,
IJIACTMACCHI;

yMeTb:

- Ha3bIBaTh U3YyYEHHBIE BEILECTBA M0 «TPUBUATILHOW» WIIK MEXKyHAPOJIHON HOMEHKIIATYPE;
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- ONpEAeNsATh: BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX JJIEMEHTOB, THUI XMMHYECKOH CBS3H B
COEIMHEHUSX, 3aps] MOHA, XapakTep Cpeabl B BOAHBIX PacTBOpax HEOPraHMYECKUX COCAMHEHUU, OKUCIUTEIb W
BOCCTaHOBUTEJb, IPUHA/JIEKHOCTD BEIIECTB K Pa3IMYHBIM KJIacCaM OPraHUYEeCKUX COEeTUHEHUI;

- XapaKTepu30BaTh: AJIEMEHThl MalbIX MEPUOAOB MO UX MoyiokeHuto B Ilepuonmyeckoit cucreme JI.H.
MeHpeneeBa; 0O0IMEe XUMHYCCKHE CBOWCTBA METAIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHUYCCKUX U
OpPTaHUYECKUX COCTMHEHUI; CTPOCHNE I XMMHUIECKIE CBONCTBA N3YIEHHBIX OPraHUIECKUX COCTUHEHU,

- OOBSCHATH: 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHIS, NMPHPOLY XMUMHUYECKOH CBSI3U
(MOHHOH, KOBAJCHTHOW, METAJUIMIECKOH), 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW pEaKIUd W  MOJOXKCHHUS
XUMHYECKOTO PaBHOBECHS OT Pa3iIMYHBIX (PaKTOPOB;

- BBIIOJHATH XHMHUYECKHH OSKCIEPUMEHT IO PACMO3HABAaHUIO BAKHEHIINX HEOPraHWMYECKHX U
OpPTaHUYECKUX BEIIECTB;

- TPOBOJWUTH CAMOCTOSTCIBHBIA TMOMCK XUMHUYCCKOW WH(GOpPMAIMUA C WCHOJIb30BAHUEM Pa3IHYHBIX
HCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX W3IaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); HCIOIB30BATh
KOMIIBIOTCPHBIC TEXHOJOTHU Ui OOpaOOTKH W Mepejadyd XMMUYECKONH WH(pOpMAIMA W €€ TPEACTABJICHUS B
pa3IMYHbIX POopMax;

- HCIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS U YMCHHUS B MPAKTHYCCKON NEATCILHOCTH U MOBCSTHEBHOM KU3HU
IS

- 00BSACHEHUS] XUMHUECKUX SBJICHUH, IPOUCXOIIIINX B IPUPOE, OBITY U Ha MIPOU3BOJICTBE;

- OmpeAeNeHUsT BO3MOYKHOCTH MPOTEKAHHUS XUMHUYCCKUX MPEBPANICHAN B Pa3UYHBIX YCIOBUSAX U OLCHKH
HX HOCIIEICTBHIA,

- 9KOJIOTUYECKH TPAMOTHOTO TTOBENICHHS B OKpY KaroIlel cpene;

- OLICHKW BIVSHHUSA XUMHIYECKOTO 3arps3HCHUS OKPY)KAIOWICH CpeAbl HAa OPraHW3M YelOBeKa W IpPyTHE
JKUBBIC OpFaHI/I3MI)I;

- 6e30MacHOro OOpAIIeHUs ¢ TOPIOYUMH U TOKCHYHBIMHU BEIIECTBAMH, TA00PATOPHBIM 000Dy IOBAHUEM;

- HpI/IFOTOBHeHI/I)I paCTBopOB SaHaHHOﬁ KOHHCHTpaHI/II/I B 6I)ITy U Ha HpOI/ISBOILCTBe;

- KPUTHYECKOI OLIEHKH JOCTOBEPHOCTH XMMHUUECKON MH(POPMAIINH, MOCTYNAIOIIEH U3 Pa3HBIX HCTOYHHKOB;

- TMOHMMaHUS B3aUMOCBS3HM YYEOHOTO MpeaMeTa ¢ OCOOCHHOCTAMH mpodeccuii U MpodeCCHOHATBHOM
JISSITEIBHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUA 110 TAHHOMY yU4COHOMY TPEAMETY.

2. CTpyKTYypa U colepKaHue TUCUUIINHBI

2.1 O0beM JMCUMILTMHBI M BUbI Y4eOHOH padoThl

®opma 00yUyeHHUs KoJyinuecTBo 4yacoB
oo 30 03®

Kypc 1/ Cemectp 1

O0beM AU CUMILIIMHBI 40

B TOM YHCJIE:

JeKyul, ypoxu 12

aabopamopHuvle pabomoi 16

npaKkmuieckue 3aHsmust 4

Koncynprammm

CamocrositenbHas paboTa 8

HpOMC)KyTO‘IHa?[ aTTeCTalusA

I/IH,HI/IBI/II[yaJ'IBHOG IIPOCKTUPOBAHUC

DopmMa IPOMEKYTOYHOM aTTeCTALMHU

Kypc 1/ Cemectp 2

O0beM TUCHUILTHHBI 46
B TOM YHCIIE!

JIeKyuuY, ypoKu 16

Jabopamopuvie pabomul 18

npakmuiecKue 3aHamus 4

Koncynpranuu

CamocrositesnipHas paboTa 8

HpOMC)KyTO‘IHaSI aTTCCTalus

I/IHHI/IBI/I,HyaHLHOC IIPOCKTUPOBAHUC

@opMa IPOMEKYTOYHOMH ATTeCTAIUH JuddepeHInpoBaHHbII 3a4eT

2.2 TemaTuecKUil IJIAH M COAEPKAHUE TUCHHUILIMHBI




HanmeHnoBanue
pa3ieaioB U TeM

Copaep:xanue y4eO0HOro MaTepraja H pOpMbI OPraHU3ALMH JeATeJbHOCTH
00y4yaoImmnxcst

0Oo0beM
B yacax

Paznen 1. O0mas xumus

86

Tema 1.
Heoprannueckast
XHMHUSA

Obwasn u nHeopzanuueckan Xumus

40

1. Iepuoanmveckmii 3akon u Ilepuoguyeckass cucTreMa XHMHYECKHX
saemeHnToB JI. U. MenneseeBa. CTpoeHne aTroma

OtkpeiTHe mnepuoanueckoro 3akoHa. Ortkpeite [I. 1. MenneneeBsiMm
Ilepnoguueckoro 3akoHa. llepuomnyeckuil 3aKOH M CTPOEHHE aToMa.
N3zoronsl. CoBpeMEHHOE MOHSITHE XMMHUYECKOTO 3JIEMEHTa. 3aKOHOMEPHOCTh
I Mo3mu. CoBpeMeHHas (GOPMYIHPOBKAa IEPHOAWICCKOTO  3aKOHA.
Ilepmoguueckas cucrema U cTpoeHue aroma. DU3HUYECKUH  CMBICHT
MOPSIIKOBOTO HOMEpa IEMEHTOB, HOMEPOB TPYHNNBI M Tepuoja. 3HauCHHUE
MIEPHOANIECKOTO 3aKOHA M IEPHOJUYECKON CHCTEMBl XUMHUYECKHX 3JIEMEHTOB
. U. Menpneneea Juisi pa3BUTUSI HAYKW U TIOHUMaHUSI XUMHUYECKONH KapTHHBI
mupa. [Inanerapnas monens atoma 3. Pesepdopna. Crpoenne atoma no H.
Bopy. CoBpeMeHHBIE NpeNCTaBlIeHHs O CTpoeHHH aToMma. KopmyckysspHo-
BOJIHOBOHM JIyaJlu3M 4YacTHIl MUKpPOMHpA. OJIEKTPOHHAsE 000J0YKa aTOMOB.
KBaHTOBBIC uYHClIa: TJaBHOE, opOuTambHOE (MOOOYHOE), MArHUTHOEC W
cnuHOBoe. PacrpeneneHHe 3JIEKTPOHOB 10 JHEPTETHUYECKUM  YPOBHSM,
MOAYPOBHAM W OpPOWTATAIM B COOTBETCTBHM C NPUHIOWIIOM HAaWMEHBIIECH
sHeprud, mnpuHIUNOM [laymn w  mpaBunom ['yHma.  DnekTpoHHbIE
KOH()UTypalMy aTOMOB XUMHYECKUX HJIEMEHTOB.

2. CtpoeHue BelecTBa

IlonsiTe 0 XMMHYECKOHN CBs3M. THIIBI XMUMHUYECKUX CBS3EH: KOBaJIEHTHAs,
HMOHHAsI, METAJUTYeCcKas U BomopoaHas. KoBaneHTHas xummdeckas cBs3b. J[Ba
MeXxaHu3Ma 00pa30BaHUs TOH CBS3M: OOMEHHBIH W JIOHOPHO-aKLENTOPHBIMN.
OCHOBHBIE MapaMeTPhl STOTO THIMA CBSA3H: JJIMHA, IPOYHOCTH, YTOJ CBSI3U WU
BaJICHTHBIN YTroJ. DJICKTPOOTPHUIATEIBHOCTh U KITACCH(PHUKAIIMS KOBAICHTHBIX
CBSI3€H MO ATOMY MpPHU3HAKY: MOJISIPHAS U HEMOJIIpHAs KOBAJECHTHBIE CBS3U.
[TonssipHOCTh CBSI3M M TOJSIPHOCTh MOJIEKYJbl. Croco0 TepeKphIBaHUs
9JIEKTPOHHBIX OpOWTaNieli M KiIacCU(pUKAIMI KOBAJICHTHBIX CBA3CH MO 3TOMY
NpU3HAKy: O©- U 7-CBs3U. MoHHas xumuueckas cBsa3b. KpaillHuil ciyvait
KOBAJICHTHOH TOJAPHON CBs3W. MexaHU3M 00pa3oBaHHS HOHHOW CBS3H.
HoHHBIE KpHCTAIDIMYECKHE PENICTKH U CBOMCTBAa BEIISCTB C TaKUMHU
KpUCTayuiaMu. MeTtammimdeckass XuMideckasi cBsi3b. OCOOBIA THIT XUMUYECKOM
CBsI3H, CYIIECTBYIOIIMH B MeTalIax M CIulaBaX. Ee OTIHYMS M CXOICTBO C
KOBAJICHTHOM M HWOHHOM CBs3sMH. CBOWMCTBA METAUIMYSCKOM CBS3H.
MeTannudecke KpUCTAUTMYECKHe PEIIeTKH U CBOMCTBA BEIIECTB C TaKUMH
Kpuctamnamu. BojgopogHas xumuueckas CBs3b. MexaHu3m 00pa3oBaHUs
Takoit cBs3u. Ee kmaccuukaius: MeKMOJICKYJISIPHAS U BHY TPHUMOJICKYIIIPHAS
BOJIOPOJIHBIE CBSI3M. MOJNEKYJISApHbIE KPUCTAIUIMUECKUE PEIIETKH JJISi 3TOTO
THUIIA CBSI3H.

3. Kinaccbl Heopranmyeckux coeuHeHuii. XuMnuyeckne peakuun
Knaccudukamus HeopraHmdeckux BemiecTB. [IpocThie M CIIOKHBIE BEIIECTBA.
Oxcuppl, ux KIaccu(UKAIHSL. I'unpoxcuiibt (ocHOBaHUS,
KHCJIOPOACOIEpIKAIUEe KUCIOTHI, aM(pOTEpHBIE THAPOKCHIBI). KucaoTel, mx
knaccupukanus. OcHoBaHUs, WX Kiaccupukanus. Colld cpelHUe, KUCIHEIC,
OCHOBHBIE H KOMIUIeKCHBIe. Kitaccudukammss XMMUYECKHX peakiuid B
OpraHMYecKod W HeopraHuyeckod XuMuu. CKOPOCTb XMMHUUECKUX peaklui.
ITonste o ckopoctu peakiuid. CKOPOCTh TOMO- M TETEPOTCHHOW pPEaKIIuH.
OHeprusi akTuBanuu. DOakTOpbl, BIHUIAIONIME HAa CKOPOCTh XHUMHUYECKOM
peakuuu. Ilpupoma pearupyromux BemiecTB. Temmeparypa (3akoH Bant-
T'odda). Konnentpanus. KaranuzaTopsl W KaTajiu3: TOMO- M Te€TEPOTESHHBIMH,
nx MexaHu3mbl. @DepMeHThl, WX CpaBHEHHE C HEOPraHWIECKUMH
KaTaau3aTopaMu. 3aBUCUMOCTb CKOPOCTH pEakIuid OT TIOBEPXHOCTH
CONPUKOCHOBEHHMSI pEarupyoIIKX BEIIECTB.

4. PacTBOpBI

ITonsTve o pactBOpax. B3ammonelcTBHE pacTBOPHTENS M PAaCTBOPEHHOTO
BemecTBa. CriocoObl BBIpRKEHHST KOHIIEHTPAMU PacTBOPOB: MaccoBas OIS
pacTBOPEHHOTO BEIlECTBA (ponieHTHAs), MOJISIpHASL. Teopust
UICKTPOJIMTHYECKOH Jaucconnanni. MexaHu3M JIMCCOLMAlUK  BEUIECTB C
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pPa3IMYHBIMM TUMAMU XUMHUYECKUX CBsized. CTeneHb 3IIEKTPOIUTHUECKON
JUCCOLMAH 1 (PaKTOPHI ee 3aBUCUMOCTH. CHIIbHBIE Y CPEAHUE HIICKTPOIIHUTHI.
Hucconnanust Boasl. BomopomHsiii mokaszarens. Cpena BOIHBIX PacTBOPOB
9MEeKTpONUuTOB. Peakmuu oOMeHa B BOAHBIX pacTBOpax 3JIEKTPOJIUTOB.
I'mpponus kak oOMeHHbIN nponiecc. HeoOpaTUMBIN THAPOIM3 OPraHUYECKUX U
HEOPTaHMUECKUX COCAMHEHMH U €ro 3HaueHHE B MIPAKTUYECKOH JesTeNbHOCTU
YEIOBEKa.

5. OkHCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

OKHCIIHTEIbHO-BOCCTAHOBUTEIILHBIC PeaxIiH. CrencHb OKHCIICHHS.
Boccranoputenu u okuciutead. OKHUCICHAE U BOCCTAaHOBJICHUE. Baxkuerme
OKHCITUTENTM W  BOCCTAaHOBHTENW. METOABI COCTaBJICHUS ypaBHCHHHN
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHEIX peakiuii. Metonx anmekTpoHHOTO OamaHca.
Bnusane cpempl Ha  NPOTEKaHWE  OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX

mporeccoB. XHUMUYECKHE HCTOUHUKU TOKA. OJEKTPOJHBIC MOTEHLUAJBI. 2
ONeKTpoau3 paclylaBOB U BOJHBIX PacTBOPOB 3uieKTposnuToB. Ilporecckl,
MPOUCXOJAIIME HAa KaToJe U aHoJAe. YPaBHEHUS D3IEKTPOXUMHUYECKHUX
IIPOLIECCOB. OJIEKTPOJIU3 BOJHBIX PACTBOPOB C MHEPTHBIMHU 3JIEKTPOJAMH.
Koppo3us wmetayuioB.  [lomsaTHe  Koppo3un. XuUMHYECKass  KOPPO3USL.
OnekTpoxuMuueckas koppo3us. CriocoObl 3aIUTHI METAIIIOB OT KOPPO3HH.

6. XnuMus 31eMeHTOB

S-Onemenmsi. Bogopon. Bona. Dnements! [A-rpynmel. Lllenounsie MeTamibl.
[Ipuponnple coeniMHEHUs HATpUsl W Kajlusd, UX 3HaueHue. OneMeHThl IIA-
rpymmsl. Kaneruid, ero mosryyenue, GU3MYECKHE W XUMHUYECKHE CBOWCTBA.
onemenmul. AmomMuHui. T'anorensl. ['anorensl B mpupone. buomornueckas

posib  rajoreHoB. OneMeHThl VA-rpynnsl  BopoponHele  coennHeHUs
aneMeHToB VA-rpynmbl. Okcunsl azora U ¢Gocdopa, COOTBETCTBYIOIINE HM
KHUCIOTHL. A30T U (ocdop B mpupone, ux OHOJOrHYECKasl POJb. DJICMEHTHI 2
IVA-rpynnsl. Yraepon u ero amiorpornus. Coiau yroinbHOM M KPEeMHHMEBBIX
KHCJIOT, UX 3HaueHue U npumenenue. IlpupomooOpasyromas poss yrieposa

JUTSL )KUBOM M KpeMHHS TSl HEeXHBO# mpuponsl. d-Onemenmsl. Menb, NHHK,

XpOM, JKeJe30, MapraHell Kak IpOCThIe BELIeCTBa, WX (u3uueckue Wu
XMMHYECKHE CBOWCTBAa. HaxoskaeHWe STHX METaioB B MPUPOAE, HX
noxydeHue u 3HadeHne. CoenHeHUs d-3JIEMEHTOB ¢ Pa3NYHBIMH CTETICHSIMHU
OKHCJICHHS.

B mom uucne, npakmuueckux 3auamuil u 1a60pamopHuix padom 20
IIpakTnyeckoe 3ansaTue Nel

Pemenve 3a1a4 Ha yCTaHOBJICHHE MACCOBOH JOJIM XUMUYECKUX HJIEMEHTOB, Ha 2
T'a30BbIC 3aKOHEI

IIpakTnyeckoe 3ansaTHe Ne2 2
Pemenye 3a1a4 Ha pa3uyuHbIe BUABI KOHLIECHTPAIMH PAaCTBOPOB

JladopaTopHasi paGora Nel 5
V3ydeHne OCHOBHBIX KJIACCOB HEOPTAaHUYECKHX BEHIECTB 1 HOMEHKIIATYPBI
JladopaTopHasi paGora Ne2 5
KuHeTHKa XMMHYECKHX PeaKIii

JladopaTopHasi pa6ora Ne3 5
CBoiicTBa pacTBOPOB JIEKTPOJIUTOB

JladopaTopHasi pa6ora Ned

V3ydeHne OKHUCIMTENBHBIX CBOWCTB II€pMaHTaHaTa Kalus B Pa3lIUYHbIX 2
cpemax

JladopaTopHasi padora Ne5 5
Koppo3sus merannos

JlaGopaTopnas paGora Ne6 2
HccnenoBanue npoliecca 31eKTPOar3a BOAHBIX pACTBOPOB IEKTPOIUTOB
JlaGopatopnas paGora Ne7 2
XUMHYECKHE CBOMCTBA METAJIIOB

JlaGopatopnas paGora Ne§ 2
W3ydeHne cBOMCTB NPOCTHIX BELIECTB U COEIUHEHHUN S-3JIEMEHTOB
CamocrosiTe1bHast padoTa 00y4YalouXCst 8
Pemenne 3amad Ha mnepUOAMYECKMH 3aKOH U HEPUOJUYECKYHO CHCTEMY 2
xumuueckux ssemenToB .M. Menzeneesa.

Pemenue 3a1a4 Ha pacTBOPBI 2
Pemienue 3a/1a4 Ha OKUCIIMTEIEHO-BOCCTAHOBUTENIBHBIE PEAKIINH 2
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Pemenne 3aJa4 Ha NPOCThIC BCIICCTBA

Tema 2.
Opranuyeckasi
XUMHSA

Opzauuuecmm xumun

46

1. Teopust cTpoeHNs1 OPraHN4ecKNX coeNHeHMIt

Teopus ctpoenus opranudeckux coenuHeHuit A. M. Bbytneposa. Ctpoenue
aTomMa yriepoja. JJEKTpOHHOe o0nako W opOuTanb, S- U p-opOUTAIH.
KoBaneHTHass XuMHueckas CBsi3b W ee Kiaccupukanuss IO CHocol0y
nepeKpeiBaHus opoOutaneid (o- M m-cBszu). Kiaccupukanus opraHM4ecKux
coenuHenuit. Kmaccupukanus opraHMYecKHX BEIIECTB B 3aBUCHMOCTH OT
cTpoeHusl yriaepomHod nemu. Kiaccudukamus OpraHMYECKHX BEIIECTB II0
TUIy (QYHKOUOHAIGHOH Tpymisl. OCHOBBI HOMEHKIATYpPhl OPTaHMYECKUX
BEIIECTB. TpUBHAIbHBIC Ha3BaHMA. PalWoHaNbHas HOMEHKIATypa Kak
npeqmectBenHua  HoMmeHkKinatypel IUPAC. Howmenkmarypa IUPAC:
MPUHOUIB 00pa30BaHMS Ha3BaHUH, CTApIIMHCTBO (DYHKIMOHAIBHBIX TPYTII,
nx oOo3HaueHne B mnpepukcax U cyddukcax Ha3BaHHHA OPraHMYECKUX
BEILIECTB.

2. IIpeaenbHble YIiIeBOAOPOAbl. JTHICHOBBIC M JUECHOBBIC YIJIEBOAOPO/IbI
I'omonoruyeckuii psiix ankaHoB. [lonstue o0 yrineBogoponax. Homenkiarypa
QJIKaHOB M aJKWIBHBIX 3amecTurenci. Puznyeckue CBOMCTBA aJIKaHOB.
AnkaHbl B TIpHUpoje. XUMHUYECKHE CBOWCTBA ankaHOB. I 'ajoreHupoBaHUe
(pa6oter H. H. CemenoBa), HutpoBanue no KonoBanoBy. KpekuHr ankaHOB,
paziuuHble BUABl KPEKUHIA, MPUMEHEHHE B MPOMBIIIIEHHOCTH. [Tuponus u
KOHBEpCHS MeTaHa, H30Mepr3anus ankaHoB. OONacTH MPUMEHEHUS aKaHOB.
[IpomBbIIeHABIE CITOCOOBI TIOTYYCHUS aJIKAaHOB: TONYYCHHE M3 MPUPOIHBIX
HUCTOYHHAKOB, KPEKWHT Tapa(uHOB, IMOJYYCHHE CHHTCTHYECKOTO OeH3MHA,
rasuuKanys yris, THIPUPOBaHUE AIKAHOB. | OMONOTHYECKUN Ps/I allKeHOB.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI 3TUJIEHA U AJKEHOB.
XUMHYECKUE CBOWCTBA QJIKEHOB. ONEKTPO(WIBHBIN XapakTep peakiHi,
CKIIOHHOCTb K pEaKUUsM IPUCOCAUHECHUS, OKUCJICHMs, IOJIMMEPU3aLuu.
[IpaBuao MapKOBHMKOBA M €ro JJICKTPOHHOE O0OOCHOBaHME. Peakiuu
raJIOTeHUPOBAHUs, T'HIPOTraJOreHUPOBAHMS, THIpaTaluM, TUIPUPOBAHMUA.
[Mpumenenue sTuiaeHa M nponwieHa. [[pOMBIIUICHHBIE CIOCOOBI ITOTYYEeHUs
IKEHOB. Peakuuu IeruipupoBaHus U KpeKuHra ankeHoB. JlaboparopHble
crocoOBl TIONMy4YeHHsI ankeHoB. AukanueHsl. [loHATHE W KiIaccuuranys
JUEHOBBIX YIJIEBOJOPOIOB [0 B3aUMHOMY PACIOJIOXKEHUIO KPaTHBIX CBA3EH B
mouiekyJe. [ToHsITHE 0 T-3IeKTPOHHON CUCTEME.

3. AleTH/IeHOBBIE YIJ1€BOAOPOAbI. ApoMaTHYecKHe YIJIeBOA0POIbl
l'omonorusomepuss MEXKIIAcCOBas, YIIIEPOJHOTO CKENETa, MOJOXKEHHUS
KpaTHOW cBsi3u. Peakuumss 3enuHckoro. IlpuMeHeHue — aneTHIEHOBBIX
yraeBogopoaoB. [lomuBununaunerar. Ilomydyenume ankuHoB. [lomyueHue
alleTUIeHA MTUPOJIU30M MeTaHa M KapOUIHBIM MEeTOA0M. ['oMonorndeckuit pss
ankuHoB. Mueckuil psa apeHoB. beH30:1 Kak npeacTraBuTels apeHoB. PasButue
NpeACTaBIeHUH O cTpoeHHH OeH3oia. XHMHYECKHE CBOWCTBA apeHOB.
IMpumepsl  peakuuii  3J€KTPOGHUIBHOTO  3aMELICHUs:  aJOreHHPOBaHUS,
ankwimpoBanust  (katanmzatopel  @pupens—Kpadrea),  HuUTpoBaHwS,
cynbdupoBanus. Peakuny rupupoBaHus 1 IPHUCOESTMHEHHS XJIopa K OEH30ITy.
OcoOeHHOCTH XMMHUECKHX CBOHCTB TOMOJIOTOB OCH301a.

4. IlpupoaHble HCTOYHUKH YIJIEBOAOPOIOB

Hedts. Pexrtudukamuss HedTH, OCHOBHBIE (paKkIUU ee pa3felcHHs, HX
ucronp3oBaHue. Bropuunas nepepabotka HedTenpomykToB. KpexuHr
HedrenpoaykToB. Pudopmunr HedrenpoxykToB. KauecTtBo aBTOMOOMIBHOTO
tormBa. OkraHoBoe uymcio. [IpupoxHblii M momyTHBIH HeTSHON Ta3BbI
CpaBHEHHE COCTaBa MNPHUPOAHOTO M TMOIYTHOTO Ta30B, MX MPAKTHYECKOE
ncnonb3oBanue. KamenHslid yrons. OCHOBHBIC HalpaBICHUS HCIIOIB30BAHMUS
KaMeHHoro yrisi. KokcoBaHne KaMEHHOTO YIJIsL, BaKHEHITHE MPOAYKTH 3TOTO
mporecca: KOKC, KAMEHHOYTOJIbHAs] CMOJIa, HAICMOJIbHASI BOJIA.

5. I'napokcuIbHbIE COeTUHEHNS], ATbeTHAbl U KETOHBI

Crpoenne m kinaccupukanus crnuprtoB. Kimaccupukamums CIHPTOB MO THILY
YTIEBOJOPOAHOTO PAAMKaNa, YHCIY THAPOKCHIBHBIX TPy W THIy aToMa
yriaepoja, CBA3aHHOTO C TMAPOKCHIBHOM TIpynmod. XUMHYECKHe CBOMCTBa
aJIKaHOJIOB. PeaknnoHHas CrIoCOOHOCTH MPEAETbHBIX OJTHOATOMHBIX CITUPTOB.
CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPraHMYECKHX
coennHeHu, conepkamux OH-rpymmmy: KHCIOT, OCHOBaHHH, aM(OTEPHBIX
coeMHEeHU (Boapbl, cnupToB). CrocoObl mostydeHust crnupToB. ['maposns
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rajJloreHajJKaHoB. [ uaparanus aakeHoB, ycnoBus ee nposeneHus. OTnenbHbIE
IpEeJCTaBUTENIN  alKAaHOJOB. MHOroaroMHele CHHUpTHL. HM3omepus u
HOMEHKJIaTypa MpeAcTaBuUTeNell AByX- M TpexXaTOMHbIX crnuproB. dDeHoI.
DJIEeKTPOHHOE M IPOCTPAHCTBEHHOE CTpoeHHWe (eHona. B3anmMHoe BiIUsHUE
apoMaTU4eCKOTro KOIbLla M THAPOKCUIBHON Ipynmsl. I'omMonorudeckue psist
IBJIETUAOB M KeTOHOB. [loHsATHE O KapOOHWIBHBIX COCAMHECHUSX.
DJEeKTpOHHOE CTpOeHHE KapOOHMIBHOW TPYIIBl. XHWMHUYECKHE CBOWCTBA
aNBIETUAOB U KETOHOB. PeaknuWoHHass CIOCOOHOCTh KapOOHMIIBHBIX
coequHeHuil. [IlpuMeHeHHMe ¥ TONXy4YeHHE KapOOHWIBHBIX COCIHMHCHUI.
ITpumeHeHne anpAEeTHIOB U KETOHOB B OBITY M IIPOMBIIUICHHOCTH. AJIbAETHIBI
U KeToHBl B mpupone (dpupHBIe Macia, ¢epomonsl). [lomydenue
KapOOHWJIBHBIX COCIMHEHWH OKHCICHHEM CIIUPTOB, THIpaTallel aJKWHOB,
OKHUCIICHHEM YIJeBoJOpoAoB. OTAenbHbIE NpPEACTaBUTEIU aNbJETUAOB U
KETOHOB.

6. KapGoHoBble KHCJIOTHI M UX NPOU3BOJAHDbIE

l'oMonornueckut psig MpeAeNbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
[Monsatne 0 KapOOHOBBIX KHCJIOTaX W WX KiIacCHPUKAmi. XUMHICCKHE
CBOMCTBa KapOOHOBBIX KHUCIOT. Peakiuu, WUIIOCTPUPYIOIIUE KHUCIOTHBIE
CBOMWCTBAa M MX CPaBHEHME CO CBOMCTBAMHU HEOPTraHWYECKHX KHUCIOT. Peakiuu
stepudukanmud. CrnocoOsl mMoNydeHHs KapOOHOBBIX KHCIOT. OTIenbHBIC
MpeaCcTaBUTeNId W WX 3HaueHHe. OOmme crmocoObl MONXYyYeHHUS: OKHCIICHHE
QIIKAHOB, AalKCHOB, IEPBUYHBIX CIHPTOB, anblAeTHAOB. CIOXKHBIC 3PUPHL
CTtpoeHre U HOMCHKIIATYPa CI0XKHBIX 3(pupoB. CrIocoOBI MOTYyYSHHS CIIOKHBIX
a¢upoB. Xupsl Kak cioxHble 3¢(upsl rimnepuHa. KapOoHOBBIE KHCIOTHL,
BXogsue B cocTaB kHpoB. Conu KapOOHOBBIX KHCIOT. Mbuia. CrocoOsl
MOJIYYCHHUSI COJIeH: B3aMMOJEHCTBHE KapOOHOBBIX KHCJIOT C MeETajulaMu,
OCHOBHBIMH  OKCHUJAaMH, OCHOBaHUSMHU, COJISIMH; INEJIOYHOH THUAPOIU3
CJIOKHBIX 3()UPOB.

7. YrieBoabl, aMUHbI, AMHUHOKHCJIOTBI, 0€JIKH

IMonsatue 006 yrueBogax. Kiaccubwukarnus yriaeBojos. MoHo-, au- U
MOJICaxapUabl, IPEACTABUTEIHN KaXI0W IpyNIbl YIiIeBoA0B. MoHOCaxXapuabl.
CrpoeHne U onTudeckas M30MepHs MOHOcaxapunoB. ['Ioko3a, CTpoeHHE ee
MONIEKyNBl W (usmdeckne cBoiictBa. Taytomepums. I[lento3sr. PubGoza u
Je30KCpr003a KakK IPEACTaBUTENN albloneHTo3. CTpoeHHe MOJIEeKYIL.
Crpoenne aucaxapunoB. CTpoeHHE U XHMHUYECKHE CBOMCTBA Caxaposbl.
JlakTo3a ® MampTO3a Kak HM30Mephl caxapospl. OOmee cTpoeHHe
nonucaxapuioB. CTpoeHHE MOJEKyNbl Kpaxmala, aMHIo3a U aMHJIONEKTHH.
®dusnueckue CBOMCTBA Kpaxmalla, €ro HaxOoXJAEHHEe B TMpPUPOJAE U
Ouonorunyeckass ponb. [nmkoren. Kiaccupukauuss ¥ n30MepHs aMHHOB.
Ilonatne o6 amunHax. IlepBuuYHBIE, BTOPHYHBIE M TPETUYHBIE AaMMHBIL
AHMINHOBBIE Kpacutenu. [IoHsATHE 0 CHHTEeTHYeCKUX BoJoKHAX. [lommamuas!
U TOJMAMUIHbIE CHHTETHYECKHE BOJIOKHA. lIpuMeHeHHe u MoJy4deHue
amuHOB. [lomyuenme amuHOB. PaGotet H. H. 3uHMHA. AMHHOKHCIOTHI.
ITonsTre 06 aMMHOKMCIIOTaX, MX KJIacCH(pUKAmUs U cTpoeHne. Onrndeckas
n30Mepusl 0-aMUHOKUCIOT. benku. benkn Kak NOpUPOAHBIE IOJUMEPHL
HyxnennoBele kucnotsl. HyKkileMHOBBIE KUCIIOTHI KaK MPUPOJHBIE TOJIUMEPHIL.
Hyxneoruasl, ux crpoenue, npumepbl. AT® u A1, ux B3auMoIpeBpalieHIe
1 POJIb 3TOr0 IMpolecca B MPUPOJIE.

8. Buooru4ecky aKTHBHbIE CO¢IMHEHUsI. XMMUSl B JKM3HH 001eCTBA

Oepmentsl. [lorartne o depmeHTax Kak O OHONIOTHYECKHX KaTalu3aTopax
6enxoBoit mpupoabl. OCOOSHHOCTH CTPOCHHS W CBOWCTB B CpPaBHEHHH C
HEOpraHUYeCKUMHU KaTanusaropamu. Buramunel. Ilonatue o Butamunax. Mx
kmaccupukamuss u - obo3HaueHwe. Hopma moTpeGiieHHS BUTaMHUHOB.
BopmopactBopumbie (Ha mnpumepe ButamuHoB C, rpymmet B umw P) m
XKHUpopacTBopuMble (Ha mpumepe BuTtamMuHOB A, D u E). ABHTamMHHO3HI,
THIIEPBUTAMHHO3Bl M THUIIOBUTAMHMHO3BI, WX MPOQHIAKTHKA. [ OpMOHBI
[MonsTve o0 TOpPMOHAX Kak OWOJIOTMYECKM AKTHBHBIX  BEIECTBaXx,
BBIMOJIHSAIONIMX YHIOKPUHHYIO PEryJIALUI0 KU3HEAEATEIbHOCTH OPraHU3MOB.
XuMusi U HPOU3BOJICTBO. XUMHMUECKas NPOMBIIIJIEHHOCTh U XHUMHYECKHE
TEXHOJIOTUH. XHUMHS B CEIBCKOM XO3sHcTBE. XUMM3aLUsA CEIbCKOTO
XO3SiCTBa U €€ HampaBlieHHs.. XUMHSA U SKOJIOrus. XUMHUYECKOE 3arpsI3HEHNE
OoKpyxatomer cpeapl. OxpaHa ruapochepbl OT XUMHYECKOTO 3arpsS3HEHHS.
XuMHsI ¥ TOBCEIHEBHAsI >KM3HBb 4elloBeka. JlomamHss anrexka. Moromme u
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YUCTAIIUC CPEACTBA. CpeI[CTBa 60pL6LI C OBLITOBBIMH HACEKOMBIMH.

B mom uucne, npakmuyeckux 3aHamuil u 1a60pamopHuvIx padom 22

IIpakTnueckoe 3ansaTHe Nel

OmnpeneneHne XMMUUECKOH (hOpMYIIbI BEIIECTBA 10 MPOJYKTaM €ro CropaHust 2
IIpakTnyeckoe 3ansaTHe Ne2

W3ydeHne XUMHUYECKHX CBOICTB, M30MEPUM M HOMEHKIATYpPbl 3TUJIEHOBBIX 2
YTIEBOAOPOAOB

JlaGopaTtopnas paGora Nel 2
OOHapykeHHe HelpeIeIbHBIX COSAMHEHUH B KEPOCHHE, CKUIIHIape

JlaGopaTtopHas padora Ne2 2
OxuclieHre CIMPTOB PA3IUUYHOTO CTPOCHUSI XPOMOBOI CMEChIO

JlaGopaTtopHas padora Ne3 2
[Momydenne rnunepara Mean

JlaGopaTopnas paGoTa Ne4d 2
AHann3 BOCCTAaHOBUTEIILHBIX CBOMCTB AJILIETHIOB

JlabopatopHas paGora NeS 2
M3ydeHne XuMHUYECKIX CBOMCTB YKCYCHOU KHCJIOTHI

JlabopatopHasi paGora Ne6 2
Yrnesoasl. [lonrcaxapuas

JlabopatopHasi paGora Ne7 2

W3yueHne cBOHCTB OEIKOB

JladopatopHasi paGora Ne8
OoHapysxenue suramuna A, C u D B M0OCOTHEYHOM Maciie, I0JJIOYHOM COKE U 2
B KYPHHOM JKEJITKE, COOTBETCTBEHHO

JladopaTopHasi pa6ora Ne9
CpaBHeHI/Ie CBOWCTB MblJIa U CHHTETHYECKHUX MOIOIIUX CPEACTB

CaMocTosiTe1bHast padoTa 00y4Yarouxcst

Perenue 3a1a4 Ha yIIeBOAOPOAbI. AJKEHbI U IUEHBI.

Pemenue 3aJa4 Ha THAPOKCUJIbHBIC COCAMHCHUS

Pemenue 3aa4 Ha aJJbJICTUAbI 1 KCTOHBI

Pemienue 3amay Ha Kap6OHOBLIe KHCJIOTBI M UX MPOU3BOJHEBIC

RPINFPININC] N

Pemenue 3a1a4 Ha yriaeBoAbl

IIpomexyTouyHas arrecTanus B popme 1upPepeHIHPOBAHHOIO 324€Ta

Bcero: 86

3 MarepuajibHO-TeXHMYeCKOe U y4eOHO-MeToAuYecKoe odecnevyeHue AUCUMIIMHBI (MOAYJ151)
3.1 CnennajbHble NOMeIeHUA A5 peaau3aluy NporpaMmbl

CrnermmansHoe nomenieHne Ne 32 mpencraBisier coOoi yueOHYI0 ayIJUTOPHIO AJIS MPOBEICHMS 3aHATHIL
BCEX BHUJIOB, MPEIYCMOTPEHHBIX 00pa30BaTENIbHON MPOTPaMMOil, B TOM 4HMCIe TPYHIOBBIX W HWHAWBHIYalbHBIX
KOHCYJIbTAllMH, TEKYIIEro KOHTPOJS W IPOMEXYTOYHOH aTTECTallMH., IOMEIEHNE YAOBIETBOPSET TPEOOBAHUIM
CaHUTapHO-3MUIEMHOIOTHIECKHUX TpaBmi U HopMatiBoB (Can [TuH 2.4.2 Ne 178-02).

Ilepeuenv ocro6Ho20 060pY00EaAHU:

- JIOCKa;

- [I0Ca/I0YHbIE MECTA M0 KOJIMYECTBY 00YUJaIOIINXCS;

- pabovee MeCTO ITPEroaaBaTes;

- MHOTO()YHKIIMOHAIILHBIH KOMIUIEKC IPETIo/aBaTells;

- nHpOPMaAMOHHO-KOMMYHHKATHBHBIE CPEJICTBA.

Iepeuenv npocpammnozo obecneuwenus. Mozilla Firefox, Google Chrome, 7-zip, AIMP Microsoft
Windows 10 Pro, bpay3ep Crnytauk, CrnpaBounas IlpaBosast Cucrema Koncynsrantllmoc, muayke Anst Cepsep
93.2 NadopmanmoHHOe 00eciiedeHne peaan3anuy IporpaMMBI

3.2.1 OcHoBHasi TUTepaTypa

1. T'abpuensn, O. C. Xumus juist npodeccuii n criennabHOCTeH TEXHIYECKOTo Npoduirs : y4eOHUK JuIs
CTyzieHTOB 00pazoBarenbHbIX yupexaeHnii CI1O Ha 6a3ze 0cHOBHOTO 0011ero 00pa3oBaHus ¢ HOIyYeHNEM CPEIHETO
o6ero obpazosanus / O. C. 'abpuensn, U. I'. OctpoymoB. — 5-e u3n., crep.. — Mocksa : Akanemus, 2018. — 272 c.
— (ITpodeccnonansHoe obpazoBanue : O61meodpasoBarensHble qucHUIIMHBL). — ISBN 978-5-4468-6783-7. — Texct
: HETIOCPE/ICTBEHHBIH.
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2. Kupumnos, B.B. OcHoBbl Heopranmueckoi xumuu: yueOnuk juist CIIO / B.B. Kupwmios. — Caskr-
erepOypr: Jlaws, 2020. - 352 c: wr — Pexumm goctyma: mno mommucke. — URL:
https://e.lanbook.com/reader/book/147097/#2 (nata obpamenus: 16.04.2021). — bubnuorp. B ku. — ISBN 978-5-
8114-5783-0. — TekcT : 31MEeKTPOHHBIH.

3.2.2 JlonoJiHMTEIbHAS JIUTEPATypa

1. AadunorenoBa, 1. B. Xummsa: yue6nunk u npaktukym st CI1O / Aadunorenosa U. B., babkos A. B.,
IMomkoB B. A.. — 2-e u3p., ucnp. u nom.. — Mockga : HOpaiir, 2020. — 291 c¢. — ISBN 978-5-534-11719-6. — URL.:
https://urait.ru/book/himiya-452856 (nara obpamienus: 14.03.2021). — TeKCT : 3IEKTPOHHBIH.

2. Pocun, U. B. Xumus. yaeonuk 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 obparuenus: 14.03.2021). — TekcT : 3IEKTPOHHBIH.

3. 3aiiues, O. C. Xumus. nabopaTopHbIl NPaKTHKyM M COOpHUK 3ajad.: ydeOHoe mocobue mis CIIO /
ZaiinieB O. C.. — Mockaa : FOpaiir, 2020. — 202 ¢. — ISBN 978-5-9916-8746-1. — URL.: https://urait.ru/book/himiya-
laboratornyy-praktikum-i-sbornik-zadach-452597 (mata o6pamienus: 14.03.2021). — TekcT : 3IIEKTPOHHBIIA.

4. Oneitanko, H. H. XwumMus. anroputmbl pemieHHWs 3amad W TecThl: ydeOHoe mocobme miast CIIO /
OnmnetiankoB H. H., Mypaseesa 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 : 31E€KTPOHHBIH.

5. Xumwus. 3agadnuk.: yuyeOHoe mocodue mns 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 Meroanyeckas Jureparypa

1. XumMus : MeTonudecKre yKa3aHus K IPaKTHIECKUM 3aHATHIM U CaMOCTOSATENILHOM paboTe A CTyIEHTOB
cnennansHocTeit CIIO 09.02.07 «MHbOpManmmoHHBIE CHCTEMBI W mporpammupoBanue», 11.02.16 «MoHTax,
TEXHHYECKOe OOCTy)KMBaHHE W PEMOHT DJJCKTPOHHBIX TIpHOOpoB U ycTpoitctBy, 23.02.07 «Texuudyeckoe
o0CITy’)KHBaHHME M PEMOHT JBUTATEINCH, CHCTEM M arperaToB aBTOMOOWICH» o4HO# popmbl oOydeHus / PT'EOY BO
«Kysbac. roc. Texn. yH-T uMm. T. ®. ['opbauera», Kad. Teopun u meromuku npod. odpasoBanus ; coct. B. D.
CypoBas. — Kemeposo : Ky3I'TY, 2018. — 31 c¢. — URL: http://library.kuzstu.ru/meto.php?n=9224 (nara obpamuieHus:
16.04.2021). — TeKcT : 3IEeKTPOHHBIH.

2. Y4eOHO-HarIIsAHbIE TI0COOUS 10 AUCIMILUINHE « XUMHUSD).

3.2.4 UnTtepHeT pecypchbl

1. bubmmorexa ®wmmmana Ky3['TY B r. HoBoky3snerke : [caiiT] / @umuan Ky3['TY B r. HoBoky3Herke. —
HoBoxky3uenk : Kys['TY, [6. r.]. — URL: http://lib.kuzstu-nf.ru/ (mata o6pamenus: 11.01.2021). — Tekcr:
3JIEKTPOHHBIH.

2. Topran ¢ummana Ky3['TY B r. HoBoky3Heuke: ABromaruzupoBanHas Mupopmaimonnas Cucrema
(AUC) : [caitr] / Dunmana Kys3['TY B r. Hosokysuenke. — Hosokysmenk : Ky3I'TY, [6. r.]. — URL:
http://portal.kuzstu-nf.ru/ (mata o6pamenus: 11.01.2021). — Peskum gocTyma: ajist aBTOPHU3. MOJb3oBaTenel. — TeKCT:
9JIEKTPOHHBIN.

3. Dnextponnoe obOyuenue : [caiit] / ®unman Kys['TVY B r. HoBoky3uerike. — HoBoky3serik : KysI'TY, [0.
r.]. — URL: http://kuzstu-nf.ru/ (mara obpamenns: 11.01.2021). — Pexxum mocTyma: Jis aBTOPH3. MOJB30BATENCH
KysI'TV. — TekcT: 21eKTpOHHBIN.

4. Opranu3zanms caMmocToATeIbHOI padoThl 00yUYaroLIuXCcst

CamocTtosTenpHasi paboTa 0OOydaloOmMXCS OCYIIECTBISETCS B 00bEMe, YCTAaHOBIEHHOM B paszjeiie 2
HACTOSIIEH MPOTpamMMbl JUCIUITITUHBI (MOTYJIs).

s camocTroaTensHOW paboThl 00ydaromuxcs MpexyCMOTPEHBI CHeNHANbHBIE IOMEIICHNS, OCHAIICHHBIE
KOMITBIOTEPHOW TEXHHKOH C BO3MOXKHOCTBIO IMOJKIIOYCHUS] K HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON CEeTH
«HTEepHeT» ¢ obecmeueHueM JOCTyna B JJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpeny Quinana
KysI'TY B r. HoBoky3Herxe.

Cneyuanvnoe nomewjenue Ne 40 mnpencraBiseT co00il HOMENIEHHE ISl CaMOCTOSITENIBHON paboThI
00ydJaromuxcsi, OCHAIICHHOE KOMITBIOTEPHOH TEXHHKOW C BO3MOXKHOCTBIO IIOJKJIIOYEHHS K HH(OpMAanMOHHO-
TEJICKOMMYHHMKAMOHHOH ceTn «lHTepHeT» W obecrnedeHHOe [OCTYIOM B BJIEKTPOHHYIO HH(OPMAIMOHHO-
o0pazoBaTenbHYI0 cpely 00pa3oBaTenbHON opranuzanuu. [lepeuens ocHOBHOTO 00opynoBanus: Kommiekr meGenn
(ctonsl U ctynbs). [lepconansubie koMmnploTepbl. [lepedens nporpammHoro obecniedenus: Mozilla Firefox, Google
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Chrome, 7-zip, AIMP Microsoft Windows 10 Pro, Bpayzep Cnythuk, CmpaBounas IIpaBoBas Cucrema
Koncynsrantllntoc, nuaykc Anst Cepsep 9

Cneyuanvrnoe nomewjenue Ne 48 mpencraBiaser coOOH TMOMEIICHHE I CaMOCTOSITCIBHOW pPabOThI
00ydJalomuxcsi, OCHAIIEHHOE KOMIIBIOTEPHOM TEXHHKOH C BO3MOXKHOCTBIO IOJKIIOYEHHUS K HH(POPMAIMOHHO
TENICKOMMYHHUKAaMOHHOW ceTn «lHTepHeT» W o0ecrnedeHHOe [OCTYNOM B BIEKTPOHHYIO HH(pOPMAIMOHHO-
o0pa3oBaTenpHYIO cpeay oOpa3oBaTenbHON oprann3anui. [lepeders ocHOBHOTO 00opynoBanus: KomimiekT mebemn
(crosr u crynbs). [lepconansubie koMmnbroTephl. [lepedens mporpammHuoro obecriedenns: Mozilla Firefox, Google
Chrome, 7-zip, AIMP Microsoft Windows 10 Pro, Bpaysep Cmyrtauk, CrpaBounas IIpaBoBas Cucrema
Koncynerantlntoc, muayke Anst Cepep 9.

5. ®oH]1 OLEHOYHBIX CPEeJCTB /ISl MPOBEJACHUsS] TeKYLIero KOHTPOJIsl, TPOMEeKYTOYHOH aTTecTaluu

o0yyaommxcs Mo JUCHUTINHE

5.1 Iacnopt ¢oH/Ia OIICHOYHBIX CPEICTB

Ne | HammeHoBa Copep:xanue Kon Pe3ysbTaThl, HEOOX0AMMBIE I ®opMa TeKylero
HHe (TeMBI) pa3gesa | KoMmiere (hopmupoBanus KOHTPOJIS
pa3ienoB HIMHU COOTBETCTBYIOLIEH KOMIIETEeHINH pe3yJabTaToB,
JAUCHMILIAH HEe0OXOAMMBIX LISl
bl (¢opmupoBanus
COOTBETCTBYIOLIEH
KOMIIeTeHIIHH
1 Paznen 1. Tema 1. OK 01, JINYHOCTHBIE Pe3yabTaThI: YceTHBIN Wi
Oomasn Heoprannuecka OKO02, - chopMUpPOBAHHOCTH TIMCBMEHHBIN 0mpoc.
XUMUs sl XUMHUS. OK 03, MHPOBO33PEHHUS, [IpakTnueckue
OK 04, COOTBETCTBYIOILIETO COBPEMEHHOMY paboTsL.
Tema 2. OK 07, YPOBHIO pa3BUTHS HAYKU U JlabopaTopHbie
Opranuyeckasi OK 09 OOIIIECTBCHHOM MPAKTUKH, paboThL.
XHUMMUS. OCHOBAHHOTO Ha JTHaJIOTe KyJIbTYD,

a TaKKe passInuHbIX (HopM
0OIIECTBEHHOT'O CO3HAHMSI,
OCO3HAHUE CBOEI0 MECTA B
HOJIMKYJIBTYPHOM MHUPE;

- TOTOBHOCTB U CIIOCOOHOCTB K
00pa30BaHMIO, B TOM YHCIIE
camM000pa30BaHMI0, Ha MTPOTSHKCHUH
BCEH JKM3HU; CO3HATEIILHOE
OTHOIIICHHE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO
YCIENIHO# MPoeCCHOHATBHOMN 1
00I1IeCTBEHHOM JIeITEeILHOCTH,

- HABBIKHM COTPYAHUYECTBA CO
CBEPCTHHKAMH, TETHMH MIIAIIIIETO
BO3pAaCTa, B3POCIIBIMH B
00pa3oBaTeNbHOMN, 0OMIECTBEHHO
MIOJIE3HOH, Y4eOHO-
HCCIIEeI0BATENbCKOM, IPOEKTHOM U
JIPYTUX BUAAX NIEATCIBHOCTH.
MeTtanpeaMeTHBIE PE3yIIETATHL:

- YMCHHE CaMOCTOSTEIBHO
OMPEIEIIATE eI ACSITEIBHOCTU U
COCTABJIATE IIJIAHBI IEATEILHOCTH;
CaMOCTOSTEIILHO OCYIIECTBIISATh,
KOHTPOJIUPOBATH M KOPPEKTHPOBATH
JIEATEILHOCTE; UCITONB30BAThL BCE
BO3MOJKHBIE PECYPChI IS
JIOCTHKEHHS ITOCTABICHHBIX 1IEIei
U pean3aliy UIaHOB
JeSITeIbHOCTH; BBIOUPATh
YCIICIIHBIE CTPATETUH B PA3IMIHBIX
CUTYAIIHsX;

- BJIaJICcHUE HaBBIKAMU
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NI03HABaTEIbHOH, yueOHO-
HCCIIEeI0BATENIbCKON U IPOEKTHOM
JIeATEeIbHOCTH, HaBBIKAMHU
paspelueHus npodiem;
CIIOCOOHOCTH ¥ TOTOBHOCTB K
CaMOCTOSITEIILBHOMY MOUCKY
METOJIOB PEIICHHUS IPAKTHIECKIX
3a1a4, MPUMEHEHHIO Pa3InIHBIX
METOJIOB TIO3HAHWUS,;

- TOTOBHOCTB U CITOCOOHOCTB K
CaMOCTOSITENILHOM
WHPOPMALMOHHO-TIO3HABATEIHHON
JIeATeIbHOCTH, BJIaJICHUE HaBbIKaMU
TOJTy4eHHsT He00X0IMMOi
nH}opManum u3 cuoBapeil pasHbIX
THIIOB, YMEHHUE OPUEHTHPOBATHCS B
Pa3IMYHBIX HCTOYHUKAX
nHpopManuy, KPUTHIECKU
OLICHMBATh U HHTEPIPETHPOBATH
HHPOPMALIHIO, TIOTyIaeMYI0 U3
Pa3IHYHBIX UCTOYHUKOB.
I[IpenMeTHbIE Pe3yJabTATHI:

— c(OpMHPOBAHHOCTH
TIPEJCTaBICHUN O MECTE XUMHH B
COBPEMEHHOM Hay4YHO! KapTHUHE
MUpa; TIOHUMAaHHE POJIU XUMUH B
(hopMHpOBaHUH KPyro3opa
(YHKIIMOHAJIBHOW IPaMOTHOCTH
YeNIoBeKa IS PeIIeHUs
MIPAKTHICCKUX 3a/1aY;

— BIIaJICHHUE OCHOBOIIOJIATAFOIITIMH
XUMHUYCCKUMH TIOHATHSAMU,
TEOPUAMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE
MTOJTb30BaHNE XUMHIUECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIAJICHUE OCHOBHBIMHU METOIaMH
Hay4HOT'O [MO3HAHUS,
UCIIOJIb3YEMBIMU B XMMUH:
HaOJIroieHre, OIMCaHue,
HM3MEpEHHUE, SKCIICPUMEHT; YMEHHE
00pabartbIBaTh, OOBACHATH
pe3yIbTaThl IPOBEACHHBIX OIBITOB
1 JIeaTh BBIBOJIBI; TOTOBHOCTD U
CHOCOOHOCTH MTPUMEHAITH METOIBI
MTO3HAHUS TIPU PEIICHUH
NPaKTHYECKUX 3a/1a4;

— c(pOPMHUPOBAHHOCTh YMEHUS
JIaBaTh KOJIMUECTBEHHBIC OL[CHKU U
MIPOBOJUTH PACUETHI 110
XUMHUYECKUM (OopMyTaM U
ypaBHEHHSIM;

— BJIQJICHNE NTPABUIIAMH TEXHUKU
0€30I11acCHOCTH NIPH MCIIOIb30BAaHUT
XMMHUYECKHUX BEIECTB;

— c(hopMHUPOBAHHOCTH COOCTBEHHON
TIO3MIMH TI0 OTHOLIECHUIO K
XUMHUUYECKOI nHpopManny,
110JIy4aeMOM U3 pa3HbIX
HCTOYHHKOB.

5.2 TunoBbIe KOHTPOJIbHBIC 3a1aHUA WX UHbIC MaTePUAJIbI
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5.2.1 OneHo4HbIe cpecTBA NPH TeKylIeM KOHTPOJIe

Texkymuii KOHTposib OyZIeT 3aKiouaTbcsi B ONpoce OOYYalomMXCS ITI0 KOHTPOJBHBIM BOIIPOCaM
JUCHUILTMHBL « XHUMUS», IPOBEPKE MPAKTHYECKUX PadOT U OTYETOB MO JIAOOPATOPHBIM paboTaM.

IIpumepHbIii nepevyeHb KOHTPOJBLHBIX BOIMPOCOB.

1. CocTaBUTh 3JEKTPOHHYIO M 3JIEKTPOHHO-TpauuecKyto (OPMYJIBI aTOMa 3JIEMEHTa C MOPSIIKOBBIM
HOMepoM 21. Yka3aTh BaJeHTHBIE 3JEKTPOHBL. K KakoMy CeMeHCTBY OTHOCHUTCS DIIEMEHT?

2. HamucaTb 3nekTpoHHblE (OpMyIbl HOHOB Sn®* m S? . DIeKTPOHHBIM KOHQUIypalUsM KaKHX
HEHTPaIBFHBIX ATOMOB COOTBETCTBYIOT 3TH (POPMYJIBI?

3. VkazaTe THI XUMHYECKOH CBsi3u B Moinekymax Ho, l», HI, Nal. [IpuBectn cxemy mepeKkpsIBaHUIL
3JIEKTPOHHBIX 00JIAKOB M HANIPABICHUE CMEIICHHS JICKTPOHHOM INIOTHOCTH.

4. Ilopbepute KaTOAHOE U aHOAHOE TIOKPHITHS [UIsl KoOabTa. OOBsICHUTE CBOM BEIOOD.

5. Jaiite onpeeeHue KOppo3uyu METalIOB.

6. OCHOBHBIE BU/IBI KOPPO3MH METAILIOB.

7. Ot Kakux (HaKTOPOB 3aBUCHT CKOPOCTh KOPPO3UH METAJLIOB.

8. [IpuBeuTe MprMep MeTalIa, CIOCOOHOTO NaCCHBUPOBATHCSL.

9. MeTozbl 60pBOBI ¢ KOPPO3UEH METAILIOB.

10. B yem oTiinumne KaTOOHBIX ¥ aHOAHBIX METAIIMYECKUX OKPBITHI.

11. JlerupoBaHuie METaJIOB.

12. UHTHOMpoBaHue KOPPO3HUH.

13. JlaiiTe onpenenaeHue 3IEKTPOIn3a pacTBOPOB.

14. Ykaxwure, KaKie MPOLECCHl MPOTEKAl0T Ha KaTO/E W aHO/IE, KaK OHH 3apsKCHBI.

15. Uro takoe nonspuzanus. [loTeHInan pa3ioxkeHus U nepeHanpsHkeHus.

IIpu npoBeneHun ompoca KaxkaoMy oOydaroiemycst OyaeT 3aJaHo 3 BOIpoca Ha KOTOpPbIE OHH JOJIKHBI
JaThb OTBCTHI.

Kputepuu oneHuBaHUA:

- 90-100 6am10B — pH NPaBUIBHOM M IOJTHOM OTBETE HA TPH BOIIPOCA;

- 80—89 GamnoB — IpM MPAaBUIEHOM M TIOJIHOM OTBETE Ha J[Ba BOIIPOCA;

- 6079 GannoB — MpH NMPaBWIFHOM M HETIOJIHOM OTBETE Ha [Ba WIM MPABHJIHHOM M IMOJHOM OTBETE Ha
OJIMH M3 BOIIPOCOB M YACTHIHOM OTBETE Ha OCTANIBHBIC;

- 0-59 GamioB — mpW MPaBIJILHOM M HENOJHOM OTBETE TOJBKO Ha OJWH M3 BOIPOCOB, IIPU OTCYTCTBUH
MPaBIJIBHBIX OTBETOB HA BOIIPOCHI.

IIIxana oneHUBaHUS

KonnuectBo 6aiioB 0-59 60-79 80-89 90-100

[Ixama oreHUBaHUS 2 3 4 5

JlabopaTopHbie paGoThbl.

JlaGopaTtopHbie pa®OTBI TpHUBENEHHI B METOAMYECKHX YKa3aHMAX K JabopaTOpHBIM paboTaM IO
JUCHUIUIAHE «XUMUSD).

ITo nabopaTtopHBIM paboTaM MPEACTABISETCS OTUET

OT4er I0IKeH CoAepIKaTh:

1. Ha3Banue paboTHI.

2. lenp mabopaTopHOit pabOTHI.

3. 3anuch JaHHBIX OIIBITA.

4. YpaBHEHUsI POTEKAIOIINX XUMHIECKUX PEAKITUH.

5. OcHOBHBIE pacueTHbIE (HOPMYIIBL.

6. I'padpukn, Tabiuis! - ecnu TpedyeTcs 1o 3aAaHUIO.

7. HabGmroeHus: ¥ BEIBOJBI.

Kpurepun onieHuBanust:

- 90-100 GayutOB - IpYW BBHINOJIHEHUH BCEX ITyHKTOB B ITOJHOM 00BEMeE, 0€3 OMOO0K; C/IeNIaHbl TPaBUIIbHBIC
BBIBOJIBI;

- 80-89 GayuoB - IpU BBHIOJIHEHUH BCEX ITyHKTOB B IIOJHOM 00BEME, HO JIOIYIIEHBl HE3HAYWTEIbHBIC
OLIMOKH B pacyeTax He BIMSIOIINE Ha BBIBOJ;

- 60—79 6ansoB - MpyU BBHINOJHEHNH BCEX ITYHKTOB B ITOJHOM 00BEME, HO B pacueTax JOIMyLIEHBI OIIHOKH,
BIIMSIIOIIME HA BBIBOJI;

- 0-59 6amoB - mpu 0OPMIICHHH PA3IECIIOB B HEMOJHOM 00BEME.

KonuaecTBo 6a/u108 | 0-59 | 60-79 | 80-89 | 90-100
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[ITkana oLleHUBaHUS | 2 | 3 | 4 | 5

IIpumepsI npakTHYECKUX PadoT

Tema 1.3 Knaccel neopeanuueckux coeouHenuil.
1. Ha3oBuTe coeMHCHHS U ONPECIUTE KJIacC HEOPTaHMYCCKUX BEICCTB:
Zn(N03)2, A|(OH)3, Na,O, HySOs4, Na[A|(OH)4(H20)2], NaHSO4, CO,, CrOHSO4, K3AsO4, (NH4)2[PtC|4],

NastbO4, K3[F€(CN)6], PzOs, Cﬁ(HCOs)z, Na3[C0(CN)5].

2. Hanmmure MOHHO-MOJIEKYIISIPHOE YPaBHEHUE PEaKITHA:
Pb(NO3)2 +KI —

HCI + Na,CO3 —

BaCl, + Na,SO,; —

H,SO4 + KOH —

3. Hanumure ypaBHEHUs NpeBpalieHuil:
Na,O — NaOH — Na;SO4

Mg — MgSO4 — Mg(OH)

Fe — Fe,03 — FeCls

BaO — BaClz — Ba(NOg)z

Ca — CaCl, — Ca(OH);

Tema 1.3 Xumuueckue peaxyuu
1. PaccunTaiiTe n3MeHeHNe cTaHAapTHOM SHTABINH peakunu (AH xp):
CaOg,) + H20¢) — Ca(OH)zx,)
AH 298 -635,5 -241.8 -986,2 kJIx/Monb

2. PaccumnTaiiTe U3MEHEHHE CTaHIapTHON 3HTpoOIHHU peakiud (AS ;). O yeM CBUAETENBCTBYET 3HAK.
CuClyy + H2Opc) — CuOy + 2HCl )
AS°%s 108,1 70,1 42,6 186,8 JLx/(K xmonb)

3. Beruncnure nsmenenne saeprun ['m60ca peakmy mpu yKa3aHHOH TeMIlepaType, CUUTasi, YTO PEarcHTH

HaxXOJATCsl B CTaHZAPTHOM COCTOSIHMM, a 3HaueHusd AHCxgu AS°rgs peakuuu He 3aBUCAT OT TEMIIEPATypBhL.
Bo3morkHa 11 peakiysi TepMOIMHAMUYECKHE B 3TUX ycioBusx. T = 660 K

AlO3) + 3S03(r) — Al2(SO4)3(x)
AH®9g -1676,0 -395,8 -3442,2 kJx/MoIb
AS°s 50,9 2567 2392 Jlwc/(Kxmoun)

Tema 1.3 Xumuueckue peaxyuu

1. Hanmumute kuHETHYECKOE YpaBHEHHE I peakiuil (MpsiMoii 1 0OpaTHON):
aA +bB < cC+dD

250y + Oz(ry <> 2SO0z

N2¢) + 3H2¢) <> 2NH3()

2. Ilpu noBeiieHUH TemnepaTypsl Ha 50°C CKOpPOCTh XMMHUYECKOW peakuuu yBeauuuiack B 243 pa3sa,

BBIYHCIINTE TEMIEPATypPHbIA KO3(Q(PUINEHT CKOPOCTH peaKIun?

cpensl.

3. Ilpu COCTOSIHUYM PaBHOBECHSI B CHCTEME:

6HF () + Ny <> 2NF3() + 3Hz), AH® >0

PaBHOBecHBIE KOHIICHTpAUN YYaCTBYIOIHUX BECIICCTB PABHBI (MOJ'[B/J'[):

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

Omnpenenure: a) — KOHCTaHTY paBHOBECHS,

0) — B KaKOM HaIPaBJICHUU CMECTHTCS] PABHOBECHE C POCTOM TEMIIEpaTypFbI,

B) — B KAKOM HaIPaBJIIEHUH CMECTUTCS PAaBHOBECHE, €CIIM yMEHBIINTh 00BEM PEaKIIMOHHOTO COCy/a,
T') — €CJIM YBEJIMYNTh KOHLEHTPAIMIO UCXOJHBIX BEIIECTB.

Tema 1.4 Pacmeopui
1. pOH pactBopa cocrapnsier 9. Beraucnure konuentpanuto [H*], [OH] u pH cpensi.

2. Paccunraiite xonuentpanuioo nonos OH", ecnu konuentpanus [H*] = 10° mons/n. Yemy pasen pH

3. Kakue u3 mepeunciieHHBIX cosedl moaseprarorcs ruapoiusy: Na,COsz, KCI, Cr(NQOs)s, NHaNO,. s

KaXJI0M M3 THAPOIM3YIOLIMXCS COJIel HamucaTh YpaBHEHUS THAPOIN3a B MOHHO-MOJIEKYJISIPHON U MOJIEKYJISIPHOM
(dhopmax, ykazaTh peakiuio e€ pacTBopa.
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Tema 1.5 Oxkucrumenvho - 60CCMAHOGUMENbHBIE PEAKUUU

1. CocTaBbTe JICKTPOHHBIC YpaBHEHUS U THoabOepute K03(D(UIMCHTH MOHHO-3JICKTPOHHBIM METOJOM B
peakiuu:

KCIO3z + MnSO4 + KOH — KoMnO4 + KCI + H,0

Cd + KMnQ4 + H,SO4 — CdSO4 + MnSO4 + K>SO, + H.O

2. OrmpenenuTe METOOOM 3JIEKTPOHHOTO OanaHca KOd(QQUIMEHTHI B YpPaBHEHUSAX OKHCIHTENBHO-

BOCCTAaHOBUTCIIBHBIX peaKHHﬁ:
Zn + HzSO4(K0Hu) =27nS04 + SO, + H,0O

3. Kakoii HOH BBIIOJIHICT POJIb OKHUCIIUTEIIA, BOCCTAHOBUTEIIA B BBIIIC YKA3aHHBIX peaxunﬂx?

Kpurepun oneHnBaHus:

- 90-100 6am1oB - MpH NPaBUILHOM PEILICHUU TPEX 3aJaHuil;

- 80-89 GayutoB - MpM NMPaBHIILHOM PEIICHUH JBYX U HEIIOJIHOM PEIICHUH TPEThEro 3aJaHus;

- 60—79 Ganna - Ipu NPaBUILHOM PELIEHUH OJHOTO M HETIOJHOM PELIEHHH BTOPOTO U TPEThEro 3aaHus;

- 0-59 Gamna - HpH MPaBHJIGHOM PELICHWH TOJBKO OTHOTO 3aJaHHsi WIM IPU OTCYTCTBHUH IPaBHIEHOTO
pelICHHUS Ha BCE 3aJaHusL.

[IIxana oneHUBaHUS

Konnuectso 0aiios 0-59 60-79 80-89 90-100

[Ixama oreHBaHus 2 3 4 5

5.2.2 OueHouHbIe CPeACTBA NPHU MPOMEKYTOUYHOM aTTeCTALMHU

[IpomexyTouHas aTrTecTalysl 0OyJaroMXCs [0 JUCHUIUINHE «XUMUA» ABIseTca o0s3aTensHon. dopmoit
MPOMEXYTOYHOI aTTectanuu sBisieTcss TuddepeHnrpoBaHHbBIA 3a4eT, B Mpolecce KOTOPOro OINpeaesseTcs
c(OpMUPOBaHHOCTH 0003HAYCHHBIX B paboyell mporpaMMme KOMITETSHIHH.

Bonpocel k 1upPpepeHIUPOBAHHOMY 3a4eTy

1. Tlepmommueckass cucrema osnemeHtoB .M. MenneneeBa. Ilepuonmueckuii 3akoH. CTpykTypa
nepuoguuecko cucteMsl. Ilepuonbl. I'pynmel. Ilepnogudeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB U COEIMHEHHMN:
KHCJIOTHO-OCHOBHBIX H OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX.

2. Knaccel Heopranumueckux coenuHeHuid. Ilpocteie u cioxxsbele BemiectBa. Oxcuabl. OCHOBHBIE,
KUCIIOTHBIE U aM(oTepHbIe THApoKcH bl Comn.

3. Tunbl XUMHYECKUX CBSI3EH.

4. Xumnueckast KHHeTHKa. CKOPOCTh XMMHUYECKOH peaKiuu.

5. 3aBHCUMOCTb CKOPOCTH XMMHYECKOH peakiuu ot Temneparypsl. [Ipasuno Bant-T'ododa.

6. @akTOpHkI, BIUSIONINE HA CMEIICHNE XUMIUECKOTO paBHOBecus. [Ipunnun Jle-1llarenne.

7. XuMmudeckas TepMOJWHAMUKa. TepMOAMHAMHMYECKHE MapaMeTphl. XapakTepUCTUYeCKHe (QYHKIUH
COCTOSIHUSI.

8. Mucnepcuble cucteMbl. DMyabcun. Cycnenzuu. KomnouaHasie pacTBOpBbI.

9. Omnextponurndeckas aucconuanust Bojael. MoHHoe mpousBeneHue BoAbl. BomoponmHsli U
THUIPOKCUIIBHBIN NOKa3aTenu. KucI0THO-0OCHOBHBIE HHAUKATOPEL.

10. OkucnuTeNnsHO-BOCCTAHOBUTENbHBIE peaknuu. CTeneHb OKUCIEHHs. BoccTaHOBUTENN M OKHCIUTEINH.
OxucneHne u BOCCTAHOBJICHUE.

11. Merayutel. [looxeHne MeTauloB B IEPUOJUUYECKON CHCTEME M OCOOEHHOCTH CTPOEHHS MX aTOMOB.
O6urre crnocoObl MOTYYEHUS METAIIIOB.

12. Kopposus Metamno. [ToHsTHEe KOppo3uu. XUMHUYECKass KOPPO3HS. DJIEKTPOXMUMHUYECKAs KOPPO3Us.
Cr10co0bI 3aITUTH METAJIIOB OT KOPPO3UH.

13. Hemeramsl. [Tonoxenne HemeTaioB B [leprognueckoii cucteme, 0COOEHHOCTH CTPOCHHS MX aTOMOB.
DNEKTPOOTPUIIATENNBHOCTh. XUMHUYECKHE CBOMCTBA HEMETAILIOB.

14. s-Dnemenmur. Bogopon. Bona. Dnements! [A-rpynmsl. llenounsie metamisl. [Ipupoanbie coennHEHUS
HaTpusl M Kaius, X 3HadeHue. DieMeHTsl [IA-rpymmel. Kanbuuii, ero noxyuenue, gusnueckne n XUMHYECKHUE
CBOMCTBA.

15. p-Onemenmur. AnmromuHuid. T'anmorensl. ['amorensl B mpupope. buomormueckas posb TajoreHoB.
OneMeHTs! VA-TpyMNIbL

16. d-Onemenmur. Menp, LMHK, XpOM, KeJie30, MapraHell Kak MPOCThIe BELIECTBA, MX (H3MYCCKHE U
XUMHYECKHE CBOWCTBA.

17. Teopust cTpoeHusi opraHudeckux coeauHeHnid A. M. byrtnepoBa. CTpoeHue aToma yriiepoja.
OnexTpoHHOE 001aK0 U OpOHTaNb, S- U p-OpOUTAIIH.
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18. Knaccudukanms oprannueckux coenunennii. Homenknarypa IUPAC: npunnmmsl  oOpasoBaHMs
Ha3BaHUM, CTApPIIMHCTBO (QYHKIMOHAIBHBIX TIpYIN, WX oOO3HaueHne B mpedukcax W cydpdurcax Ha3BaHUH
OpPraHUYECKUX BEIIECTB.

19. 'omonoruueckuil psin ankaHoB. [lonatue o0 yrieBonoponax. HoMeHKIaTypa ajlkaHOB M aJIKMIIBHBIX
3aMmecTtuTenel. duzndeckue CBONCTBA alNKaHOB. AJKaHbI B IpUpoJe. XUMHUYECKHe CBOWCTBA aJIKaHOB.

20. IlpomBImIIeHHbIE CIIOCOOB! MOMYYEHHS AaJKaHOB: IIONYyYEHHE M3 NPHPOIHBIX HMCTOYHHUKOB, KPEKHHT
napa(uHOB, MOIy4YEeHHE CHHTETHUECKOTO OCH3MHA, ra3u(uKanus yris, THIPUPOBAHIE AJIKAHOB.

21. T'omonorudeckuii psi anKuHOB. M30MepHs MeXKIIacCOBasi, YIIIEPOIHOTO CKEJIETa, ITOJIOKEHHSI KPaTHOH
cBsa3n. Peakmusa 3eTHHCKOTO.

22. llpuMeHeHHe aleTHICHOBEIX yrieBonoponoB. ITommsuamitanerar. [lomydenne amkuHOB. [lomydenne
aleTHICHA MUPOJIN30M METaHa M KapOWIHBIM METOIOM.

23. I'omonorudeckuil psaa ankuHoB. Mueckuil psa apeHoB. beHson kak mpenctaBurens apeHoB. Pa3surue
IpeJCTaBICHUI O CTPOEHHH OeH3071a.

24. XumMu4eckue CBOWCTBA apeHOB. IIpuMepbl peakuuii 351eKTpO(UIBHOTO 3aMEIleHHs: aJlOTeHUPOBaHMUS,
ankumpoBanus (katamuzatopsl Opunens—Kpadrca), HuTpoBanus, cynbpupoBaHus. Peakunmu runpupoBaHus U
MPUCOETUHEHUS XJI0pa K OeH301Ty.

25. Hedtb. Pextudukanus HedTH, OCHOBHBIE (pakLUM €€ pa3aeieHHs, X HCIoJb30BaHKHe. Bropuunas
nepepaboTka HedTenpoaykToB. KpeknHT HepTeTpoayKTOB.

26. Pudopmunr HedrempoaykToB. KauecTBo aBTOMOOMIEHOTO TOIDIHBA. OKTAaHOBOE YUCIIO.

27. IlpuponHblif u MOMyTHEIN HedTsHON ra3el. CpaBHEHHE cOCTaBa MPUPOIHOTO ¥ TOMYTHOTO Ta30B, UX
MPaKTHIECKOE MCIIOIb30BaHHUE.

28. KamenHbiil yroabs. OCHOBHBIE HAIIPABIICHUS MCIONb30BaHUsI KaMEeHHOro yrisi. KokcoBaHne kaMeHHOTO
Y11, BaXKHEHIIIHE TIPOTYKTHI 3TOTO Ipoliecca: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HaJICMOJIbHAsI BOAA.

29. Ctpoenue u kiaccudukanus cnupToB. Kimaccudukaus CoupTOB MO TUIY YIJIEBOJOPOJIHOTO paJuKaia,
YHCITy TUAPOKCUIIBHBIX TPYIII U THILY aTOMa yTIIepoAa, CBI3aHHOTO ¢ THAPOKCHIBHOMN IPyHIIONL.

30. PeakuuoHHasi COCOOHOCTH MpPEAETBbHBIX OJHOATOMHBIX CHHUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOWMCTB OpraHHYECKHX M HEOPraHWYECKUX COeAMHEeHMH, comepxaummx OH-Tpymmy: KHCIOT, OCHOBaHHIA,
aM(OTEpHBIX COCIMHEHUH (BOIBI, CIIUPTOB).

31. CnocoObl mony4eHHs CHUPTOB. ['MApONM3 TrajJoreHalKaHOB. ['Maparanus alKeHOB, YCIOBHA €€
nposeneHust. OTAeIbHbIE IPEICTABUTENN AJIKAHOJIOB.

32. MHoroaTomMHbIe cTUpTHI. VI30Mepns 1 HOMEHKIIATypa IIPeICTaBUTENEH IBYX- U TPEXaTOMHBIX CITHPTOB.

33. ®eHON. DNEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOSHHE (heHOa.

34. Tomornormdeckwe psasl aJdbJETHIOB M KETOHOB. IlloHATHE O KapOOHWJIBHBIX COCIMHECHUSX.
DJIeKTPOHHOE CTPOCHUE KapOOHMIBHOW TpyHIbl. XUMHUYECKHE CBOMCTBA aJIbACTUA0B M KETOHOB.

35. Anpnerunsl M KeToHbl B npupone (3¢upHble Macia, depomonsl). [lonyueHne KapOOHHIBHBIX
COCJMHEHUI OKHCIIEHHEM CHHPTOB, THApaTanuedl ajJKWHOB, OKHCICHHEM YIJIEBOJIOpoaoB. OTnenbHbIe
MPEJCTaBUTEIH aJIbIETHIOB U KETOHOB.

36. 'oMosoruueckuil psii MpeaesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [IoHsATHE O KapOOHOBBIX
KUCIIOTaX M MX KJIacCU(UKaLusl. XMMUYECKHe CBOHCTBA KAPOOHOBBIX KHCIIOT.

37. Cnoco0Obl mony4eHus CIOXKHbBIX 3¢hupoB. XKupbl kak cioxHble 3¢Gupbl rmiepuHa. KapOoHOBbe
KHCJIOTHI, BXOASIINE B cOcTaB KHUPoB. Col KapOOHOBBIX KHCIIOT. MBbIa.

38. Ilonarue 06 yrineBogax. Kmaccupukanns yrieBonoB. MoHO-, AM- W MOJHMCaxXapuabl, NMPEICTaBUTENIN
Ka)KJJOH IpyIIBI YTIeB0I0B. MOHOCAXapuabl.

39. CrpoeHue 1 XMMHUYECKHE CBOWCTBA caxapo3bl. JIJakTo3a 1 MajnbTO3a Kak M30Mephl caxaposbl. CTpoeHue
MOJIEKYJIB KpaxMalla, aMHiI03a U aMHJIOTIEKTHH. [ THKOTeH.

40. Tmroko3a, CTpOEHHE ee MOJIeKysnbl W (usuueckue cBorcTBa. Taytomepus. Ilentossl. Pubo3a u
JIe30KCHpH003a KaK MPeJICTABUTENHN allbA0IIEHTO3.

41. Knaccudukauuss u usomepus amuHOB. [Tonsitue 00 amuHax. IlepBu4HbIC, BTOPHYHBIE M TPETUYHBIE
aMHUHBI. AHIIIHHOBBIE KpacuTenu. [IoHsITHEe 0 CHHTETHYECKHUX BOJOKHAX.

42. TlommamMuapl W TIOJMAMHIHBIC CHHTETHYECKHE BOJIOKHA. [IpMMEHEHHe M TOJy4YeHHE aMHHOB.
ITony4yenue aMuHOB.

43. AMuHOKHCIOTHL. [ToHATHE 00 aMMHOKHCIIOTaX, X KiaccuduKanus u crpoeHue. Onrudeckas H30Mepus
0-aMUHOKHCIOT.

44. benku. benku kak mnpupojHsle nonuMmepsl. HyknenHoBsle KucIO0Thl. HykiIeMHOBBIE KHCIOTBHI Kak
HNPUPOAHBIE TOTUMEPBHI.

45. ®epmentsl. [lonarue o ¢epMeHTax Kak O OMOJOIMYECKMX KaTain3aTopax OENKOBOH IPHUPOJIBL.
OcoOeHHOCTH CTPOEHHS U CBOWCTB B CPAaBHEHHH C HEOPIaHUYECKUMH KaTaln3aTOPaMH.

46. Butamunsl. [lonstme o ButammHax. Mx kmaccudukamus u obOo3HaueHwe. Hopma morpeGreHus
BUTaMHHOB. BonopactBopumele (Ha mpumMepe BuTamMuHOB C, rpymmsel B u P) u xupopactBopumsble (Ha mpuMmepe
ButamMuHOB A, D 1 E).

47. Topmonsl. lloHsTHE O TrOpMOHaxX KakK OHOJOTMYECKH AaKTHBHBIX BEIIECTBAX, BBIOIHAIOIINX
SHIOKPUHHYIO PETYISIINIO )KU3HEACITETbHOCTH OPTaHIU3MOB.
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48. XuMHg M TPOM3BOJACTBO. XUMHYECKash NPOMBINUICHHOCTh M XMMHUYECKHE TEXHOJIOTMH. XHUMHUS B
CEIIbCKOM XO03sIHCTBE. XMMHU3alMsl CEIbCKOTO XO3SIMCTBA U €€ HAIPaBJICHHUSI.

49, Xumus M 9Koyorus. XHMHYECKOE 3arpsisHEHHE OKpysKaromied cpensl. Oxpana ruapocdepsl OT
XMUMHYECKOT'0 3arpsi3HEHUSL.
50. XuMusi ¥ IOBCEIHEBHAsl JKM3Hb YeloBeka. JlomammHss anrteka. MoOOIIME W YUCTAIIME CPEICTBA.
CpencTtBa 00pBOBI ¢ OBITOBBIMU HACEKOMBIMH.

Kpurepun orieHnBaHMS OTBETA ITO BOIIPOCAM:!

- 100 6aym10B - IpH MPAaBUIIBHOM U TIOJTHOM OTBETE Ha TPH BOIIPOCA;

- 80-99 6aoB - mpu NPAaBIIIEHOM U TIOJHOM OTBETE HA JIBa BOIIPOCA U MPABIIFHOM, HO HE ITOJTHOM OTBETE
Ha JpYyroil U3 BOIPOCOB;
- 60-79 Gaya - npy NPaBUJILHOM M ITOJHOM OTBETE HA OJMH BOIPOC MJIM MPABUIILHOM M HEIOJHOM OTBETE
Ha JIBa BOIIPOCa;
- 0-59 Ganna - npu NMPaBUJILHOM U HETOJHOM OTBETE TOJIBKO Ha OJIMH M3 BOINPOCOB WM IIPU OTCYTCTBHUH
NPaBIJIbHBIX OTBETOB Ha BOIIPOCHI.

Kpurepun ouenku 3a quddepeHurpoBaHHbIi 3a4eT

banner

OrneHka

TpeboBaHusl K 3HAHUSIM

90-100

OTan4HO

OIlcHKa «OTJIMYHO» BBICTABJIACTCS CTYACHTY, €CIIH OH TIyOOKO M IPOYHO
YCBOWI NPOTPAMMHBIN MaTepuaj, UCUEPIBIBAIOLIE, TOCIEN0BATENBHO, YETKO
U JIOTUYECKH CTPOMHO €ro M3JIaraeT, YMEET TECHO YBS3bIBaTb TEOPHUIO C
MPAaKTHKOHM, CBOOOTHO CHpaBIACTCS C 3aJadaMH, BOIPOCAaMH H APYTUMH
BUJIAMU TPUMEHEHHUSl 3HAHUM, MpPUYEM HE 3aTPyAHAETCA C OTBETOM IIpH
BUJIOM3MEHEHUHN 3aJaHM, HCHOJB3YeT B OTBETE MAaTe€pUall pa3IUyHOMI
JIUTEPATyPhl, IPABUIHHO 00OCHOBBIBAET MPUHITOC HECTAHIAPTHOE PEIICHUE,
BJIaJlceT PA3HOCTOPOHHMMH HaBbIKAMH W  IPUEMaMH  BbBIIIOJHEHUS
MPaKTUYCCKUX  3amad 10  (opMupoBaHHIO  0O0IIEPOGECCHOHATBHBIX
KOMIIETEHIIVH.

80-89

Xopouio

O1eHKa «XOpOILIO» BBICTABISIETCS CTYAEHTY, KOTOPBIM IEMOHCTPUPYET
NIPOYHBIE TEOPETUYECKUE 3HAHUSA, BJAJNCET TEPMHUHOJIOIMEH, JelaeT
apryMEHTHPOBaHHBIE BBIBOABI M  000OIICHHS, NPUBOAUT TMPHUMEPHI,
MIOKa3bIBaeT CBOOOJHOE BIAACHHE peYblo, HO TPH ITOM JIENacT
HECYIIECTBCHHBIC OIIMOKH, KOTOPBIE OBICTPO HCIIPABISIET CaMOCTOSTEIBEHO
WM IPU HE3HAYUTEIbHON KOPPEKIMH NPENO0JaBaTEIEM.

60-79

Y,I[OBJ'ICTBOpI/ITe.HLHO

OL[GHKa «YHOBJICTBOPHUTCIIBHO»  BBICTABJIACTCA  CTYACHTY, KOTOpHﬁ
JACMOHCTPUPYECT H€FJIy6OKI/I€ TCOPETUYCCKNUE 3HaHUA, TMPOABISCT cnabo
C(I)OpMHpOBaHHBIe HaBBIKM aHAIN3a SBJICHUN U MpOo1EeCcCOB, HEAOCTATOYHOC
yYMEHUE JeJaThb apryMCHTUPOBAHHBIC BbIBOJAbI W MNPHUBOAWUTH HNPHUMEPHI,
IIOKa3bIBACT HC JOCTATOYHO CBOGO}IHO@ BJIaICHUE PEYLIO, TepMI/IHOHOFI/Ieﬁ,
JIOTHYHOCTRKO M IIOCJICAOBATCIBHOCTBIO H3JIOKCHUA, OCJIACT OHII/I6KI/I,
KOTOPBIC MOKET UCIPABUTH TOJBKO MPHU KOPPECKUINHU ITPEIOaBATCIICM.

0-59

HeynosnerBopuresbHo

O1eHKa «HEYAOBIETBOPUTEIHHOY» BBICTABISETCA CTYACHTY, KOTOPBII He
3HaeT 3HAYUTEIbHON 4YacTH TPOTPaMMHOIO MaTepuana, HEyBEepeHHO
OTBEYAET, JOIyCKaeT CEPbe3HbIe OIMOKH, HE HMMEeT NPEeACTaBICHUI I0
METOJMKE BBHINOJHEHUS NpakTHYecko paboTel. Kak mpaBmio, oleHKa
«HEYJIOBIIETBOPUTENBHO»  CTABUTCS  CTyAEHTaM, KOTOpbIE HE MOTYT
MIPOJOIDKUTE  00ydeHne ©Oe3 JIONOJHMTENbHBIX 3aHATHH 10  JaHHOH
JUCLUIUIMHE.

5.2.3 Meroauueckne MaTepHaJibl, ONpeAe/sIONIde MNPOLEAYPbl OLCHUBAHUS 3HAHMI, yMeHWH,
HABBIKOB M (WJIN) ONBITA JeATEIbHOCTH, XapaKTepHU3yolIie 3Tanbl GOPMHUPOBAHUS KOMIIETCHIIUA

HOpH}IOK OpraHu3anuu MMpOBEACHUA TCKYHICTO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTall NPEACTaBJICH B
ITosoxxenun o MMPOBEACHUN TCKYIIETO0 KOHTPOJA U HpOMe)KyTOqHOﬁ aTTecTanun 06yqa}0umxc;l, OCBAaUBAKOIUX
00pa3oBaTebHbIE POrPaMMBI CPETHErO MPoheccHoHanbHOro oopasosanus B Kys['TY (M 06/-10).

6. NHble cBeeHus U (M) MATEPHAJIBI

HpI/I OCYIIECTBJIICHUHN O6pa30BaTeJ'II)HOI‘O nponecca MNPUMCHAIOTCA CICAYyrolue 06pa30BaTeJ’IBHHe
TCXHOJIOTHH !
- TpaAuIMOHHAsA C UCTTOJIb30BAHUEM COBPEMECHHBIX TEXHUYCCKUX CPECTB,

- UHTCPAKTUBHaAs.
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