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1. OBHIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI YYEBHOM JUCHUITINHBI
XumMus

1.1. Oo6aacTb npuMeHEeHUsI MPOrPpaMMbI

[Iporpamma  oOmieoOpazoBaTeIbHOM  yYEOHOM  AMCHUIIIMHBI  « XUMUSDY
npelHa3HaYeHa I M3YyYEeHHs XUMHUU B TPO(ECCHOHANBHBIX 00pa30BaTelIbHbBIX
opranmzamusix CIIO, peanusyromux 00pa30BaTelibHYI0 TPOrPaMMY CPEIHErO
oOmiero o0pa3oBaHUs B TMpeAeNiaX OCBOCHHUS OCHOBHOW MpodecCHOHaTbHOU
obpazoBarenpbHoi nporpammel CIIO (OIIOIT CITO) nHa 6a3e OCHOBHOrO OOIIEro
oOpa3oBaHMsI MPU MOATOTOBKE KBATU(PUIIUPOBAHHBIX pabOYUX.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpennero oOiero
00pa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COJAEPKAHUIO U PE3YJIbTaTaM OCBOCHHUS
y4eOHOH NUCIMIUIMHBI «XWMHs», W B COOTBETCTBHH C PeKOMEHIausMH I10
OpraHu3alMM MOJIy4eHUs] cpeaHero oOmiero oOpa3oBaHMsI B IpeAeliax OCBOEHUS
o0Opa30BaTeNbHBIX IMPOrpaMM CpelHEero npodeccuoHalbHOrO 00pa3oBaHUsA Ha Oasze
OCHOBHOr0 o0miero o0pa3oBaHHMA € ydeToM TpeOoBaHMM  (enepasbHbIX
roCyJIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M MOJdydaeMol mpodeccuu
(muceMo JlemapTaMeHTa TOCyapCTBEHHON MOJMUTUKU B c(hepe MOATOTOBKU pabodmx
kaapoB u IO MunooOpHayku Poccum ot 17.03.2015 Ne 06-259) ans mpodeccwuii:
npoduibe Texunyeckuii: 08.01.06 Mactep cyxoro ctpoutenbctBa, 08.01.07 Macrep
oOmmectpoutenbHbiX padot, 08.01.10 MacTtep KHIMITHO-KOMMYHAJIBHOTO XO341CTBA,
11.01.05 MoHTaXHUK CBSI3H.

1.2. MecTro IMCHMIUVIMHBI B CTPYKType OCHOBHOI mpodeccHoOHATBLHOI
o0pa3oBaTeIbHOI NMPOrpaMmbl: 001Ic00pa30BaTEILHbIN UK

1.3. Heau u 3aga4u y4eOHO# IMCUMIUVIMHBI — TPeO0OBaHHMS K pe3yjbTaTam
OCBOCHMS JUCHMIIUHbI:

CopeprxaHue nmporpaMmsl « XMMUsD» HAIPABJICHO HA JOCTHIKEHUE CIIETYIOIIUX
neJen:

- (QopmupoBaHue y oOyyarolUXcs YMEHHUS OIEHMBAaThb 3HAYMMOCTh
XUMHYECKOTO 3HAHUS U1 KAKJIOI0 YEIIOBEKa,;

- (opmupoBaHHe y OOy4arOUIMXCSl LIEJIOCTHOTO MNPEJICTaBICHUS O MHUPE U
PO XUMHUH B CO3JaHUM COBPEMEHHOM €CTECTBEHHOHAyYHOU KapTHHBI MUPAa;
yMEHUSI OOBSICHATH OOBEKThI M MPOLECCHl OKpYXarolled JIeHCTBUTEIbHOCTH —
IIPUPOIAHOM, COLIMATIBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEebl, — UCIIOJIb3YS ISl 3TOr0
XUMHYECKUE 3HAHUS;

- pa3BuTHE y 00yYaroUMXcsi yMEHUM pa3inyaTh (akThl U OLIEHKH, CPAaBHUBATD
OIICHOYHBIE BBIBOJbI, BUJAETh UX CBS3b C KPUTEPHUSMH OLICHOK U CBA3b KPUTEPHUEB C
ompenenéHHOW  CHCTEeMOW  IEeHHOCTeW, (opmymupoBaTh U OOOCHOBHIBATH
COOCTBEHHYIO TIO3UITHIO;



- npuoOpeTreHre OOYyYalolMMHUCS OIbITa Pa3HOOOPA3HON NESITENbHOCTH,
OMbITA MO3HAHUS M CAMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE
3HAUYEHHUE ISl PA3TMYHBIX BHJOB JEATEIBHOCTH (HAaBBIKOB peEHICHUS MpoOlieMm,
OPUHATUS ~ pelleHWuM, TOMCKa, aHaiu3a W 0o0paboTku  uHbOpMaIMH,
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB HM3MEPCHHI, HABBIKOB COTPY/HHUYECTBA,
HaBBIKOB 0€3011acCHOTO 00paIeHus C BEIIECTBAMH B TOBCEHEBHOM KM3HU).

OK 01 BreiOupare  cmocoObl  pemieHust 3amad  Mpo(ecCHOHAIBHOW  J1eATENbHOCTH,
MIPUMEHUTEIHHO K Pa3INYHbIM KOHTEKCTaM

OK 03 [TmanupoBaTh M pealM30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE

OK 04 Paboratpb B KOJIIEKTHBE U KOMaH 1€, 3((HEKTUBHO B3aUMOIEHCTBOBATh C KOJIETaMH,
PYKOBOJCTBOM, KJIIMEHTaAMH

OK 05 OcCymiecTBIISITh YCTHYIO M NHCBMEHHYK) KOMMYHMKAIMIO Ha TOCYyAapCTBEHHOM
A3BIKE C YYETOM 0COOCHHOCTEH CONMAIBHOTO M KYJIBTYPHOTO KOHTEKCTa

OK 06 [IposBrsaTh IPaX1aHCKO-MATPUOTHUECKYIO MO3UIIHIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX O0LIEUEI0BEYECKUX LIEHHOCTEMH.

OK 07 CopeiicTBOBaTh  COXpPAaHEHHMIO OKpY)KaWOIIEeH Cpellbl, pecypcocOepesKeHuIo,
3¢ hEKTUBHO ICHCTBOBATH B UPE3BHIYAWHBIX CUTYALIUSIX

OK 09 Hcnonb3oBath HHGOPMAIIMOHHBIE TEXHOJIOTUHU B IPOGhECCHOHATIBHON AESITEIbHOCTU

OcBoeHue coJiepKaHusi y4eOHON AUCHUTUIMHBI « XUMHUS», 00eCIIeYnBacT
JOCTHKEHHE CTYJACHTAMMU CIEAYIOUINX PE3yIbTaTOB:

JINYHOCTHBIX:

JIP 1 49yBCTBO TOpAOCTH M YBaXEHUS K MCTOPUM M JIOCTHXKEHUSAM
OTEUECTBCHHOW XUMHUYECKOM HAyKH; XWUMHUYECKM TIpPaMOTHOE IIOBEJCHUE B
npodeccuoHanbHON ACSITENBHOCTH W B OBITY MpU OOpalieHud C XUMHUYECKUMU
BELECTBAMH, MaTEPUAIIAMU U MPOLIECCAMU;

JIP 2 roTOBHOCTH K MPOAOIKEHUIO 00pa30BaHMs U MOBBIMICHUS KBaTU(UKAITUU
B M30paHHOI NMpodhecCnOHANBHON NeATETbHOCTH U 00bEKTUBHOE
OCO3HaHHUE POJIM XUMUYECKUX KOMIIETEHLIUN B 3TOM;

JIP 3 yMeHue MCroiab30BaTh TOCTHXKEHUS COBPEMEHHOW XMMHUYECKON HayKH
U XUMHYECKUX TEXHOJIOTMM JJIsi MOBBILIEHUS COOCTBEHHOTO HHTEIIEKTYaJIbHOIO
pa3BUTHS B BEIOpaHHOU Npo(dheCCHOHATBHON IEATENbHOCTH;

MeTanpeIMeTHbIX:

MIIP 1 wucnonb30BaHUE PAa3IMYHBIX BUIOB ITO3HABATEIBLHOMN JIEATCIBHOCTH U
OCHOBHBIX HHTEJUIEKTYyaJIbHBIX Olepalnuil (MoCcTaHOBKa 3aaayd, (HOpMYyJIHpPOBAHHE
TUIOTE3, aHaJU3 U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEeMaTH3alusl, BHISIBICHHE
MPUYMHHO-CJIEICTBEHHBIX CBsI3€H, MOMCK aHAJIOrOB, (OPMYIMPOBAHUE BHIBOJIOB) IS
pelIeHUs] TOCTaBJIEHHOM 3aJadd, INPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHMS
(HabnrofeHue, Hay4yHBIA OKCHOEPUMEHT) [UIsl HW3Y4YEHHs] pa3jIMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHUKAeT HEOOXOIUMOCTH
CTaJIKUBAThCS B MpodeccuoHaIbHOU cdepe;

MIIP 2 ncnonb30BaHUE PA3JIMYHBIX UCTOYHHUKOB ISl TIOJIYYEHUS XUMHYECKON
uH(poOpMaIlMi, YMEHHE OIEHUTh €€ JIOCTOBEPHOCTb JUIsl JTOCTHXKEHHS XOPOLIUX
pe3yJIbTaToB B podeccruoHanbHol chepe;



NpeIMeTHbIX:

IIP 1 chopMHpOBaHHOCTH MPEACTABICHUN O MECTE XMMUU B COBPEMEHHOMN
HAay4YHOW KapTUHE MHPA;

IIP 2 noHumMaHue poidu XUMUM B (GOPMHPOBAHUU Kpyrosopa U
(YHKIIMOHAJIBLHON TPAMOTHOCTH Y€JIOBEKa JIJISl pEIIeHHsI MPAaKTUIECKUX 3a/1aY;

IIP 3 BnageHue OCHOBOMOJATAIOIIMMU XUMUYECKUMH TMOHSITUAMHU, TEOPUIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMU;

IIP 4 yBepeHHOE MOJIH30BaHNE XUMUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

IIP 5 BiageHue OCHOBHBIMH METOJAMHU HAyYHOI'O MO3HAHUSI, UCIIOJIb3YEMbIMU
B XMMUU: HAOJIIOJEHUE, ONTMCAHNE, U3MEPEHNE, IKCIIEPUMEHT;

ITP 6 ymenue oOpadaTbiBaTh, OOBSICHATH PE3YIbTATHI TPOBEAEHHBIX OINBITOB U
J€JaTh BBIBO/IBI;

ITP 7 TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSTh METObI TIO3HAHUS MIPU PEUICHUU
NPaKTUYECKUX 3a/1a4;

P 8 cdopMUpPOBaHHOCT, YMEHHS [aBaTh KOJIMYECTBEHHBbIE OLEHKU U
IPOBOJAUTH PACUETHI IO XUMUYECKUM (OpMYyJIaM U YpaBHEHUSIM;

IIP 9 BrnajgeHue npaBUIaMU TEXHUKH O€30MAaCHOCTH IPU HCIOJIb30BAHUU
XUMHUYECKUX BEUIECTB;

MNP 10 cdopMupoBaHHOCT, COOCTBEHHOW TO3UIIMH 110 OTHOIIEHUIO K
XUMUYECKON HHPOPMALIMH, ITOTYyYAEMOM U3 Pa3HbIX UCTOUYHUKOB.

1.4. KoJauyecTBO 4acOB HA OCBOEHHE Y4eOHOW AUCHMIIMHBI:
O0bem 0OpazoBaTenbHOM mporpammel -114 gyacos.

CyMmMmaphas yaeOHasi Harpy3Ka BO B3aMMOJICHCTBUH ¢ TipenogaBatenem - 114
4acoB.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOI TMCHUILUIHHBI M BUAbI y4e0HOii padoThI:

. KosmmuecTBo
Buj yueOHoit padoThl
4acoB
CymMmapHasi ydeOHasi HArpy3Ka BO B3aMMO/1eiiCTBHH 114
¢ nmpenojaasaresieM (Bcero)
O0bem 00pa3oBaTeIbHOI IPOrPaAMMBbI 114
B TOM YHCIIE:
TEOPETUUYECKHE 3aHITH 64
IPaKTUYECKUE 3aHATH 26
J1a00paTOPHBIE 3aHITHS 20
KOHTPOJIbHBIE pabOTHI 4

IIpomeskyTouHas arrectanusi npoBoaAUTCcs: B (hopme nuddepeHIupPoOBAHHOIO 3a4ETa




2.2. TemaTH4ecKHUii IJIAH U cO/Iep:KaHNe Y4eOHOH TUCHUILINHBI XUMUS

Konsl
pe3yJabTaToB
HanmenoBanue O0bém OCBOEHUS
Coaep:xaHue y4eOHOT0o MaTepuasa, JaéopaTopHble U MPaAKTHYECKHE PA0OThI
pa3iesioB U TeM 4acoB CO/IepPKAHMS
YA
1 2 3 4
Beenenue Coaep:xxanue yueOHOro MaTepuaJia JIP 1, JIP 2,
Haydnbie MeTOAbl MO3HAHUS BEMICCTB M XUMHUYECKUX SBJIICHUU. Pollb dKcmepuMeHTa u JIP 3
TEOpUH B XUMHH. MOJECITUPOBAHHE XMUMHYECKHX MPOIECCOB. 3HAYCHHE XHUMHU MPU 2 MIIP 2
1. ocsoeanu mnpodeccuit CIIO u cnenmanmbHocTeid CIIO  TexHMYeckoro mpodmuis P 1, I1P 2,
PO eCCHOHAITBHOTO 00pPa30BaHU. ITP 3, I1P 8
OK 3,4
Paznea 1. OOmias u HeopraHuyeckast XUMHS 62
Tema 1.1. OcHOBHEIE Cojep:xanue yueOHOIro MaTepuaJa JIP 1, JIP 2,
TIOHATHS i 3aKOHbI OcHOBHBIC TIOHSTHS XUMHHU. BemiectBo. AToM. Mosekyna. XUMHYECKAN DJIEMEHT. 9 JIP 3
XAMUH Annotponus. [Ipocteie U cnoxHbIe BellecTBa. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN COCTaB MIIP 2
BelecTB. XUMHUYECKHE 3HAKU B (Popmyibl. OTHOCHUTENBHBIE aTOMHAsS U MOJIEKYJISIpHAs 1P 1, TP 2,
Maccel. KonnuecTBo BelecTna. P 3
1. JdemMoHcTpauuu OK 3,4
Monen aTOMOB XUMHUYECKHX D3JIEMEHTOB. MoOAENW MOJEKYNl MPOCThIX M CII0KHBIX
BemiecTB (mmapoctepkHeBbie M CTroapTa—bpurineba). Kommekius mpocThIX U CIOKHBIX
BemecTB. HekoTopeie BemiecTBa KomuuecTBoM | Mok, Mozens MONIpHOTo 00beMa Ta30B.
Annorponus hocdhopa, KHCIOPoa, OJI0Ba.
IIpakTHYecKHe 3aHATHA
1 IIpakTuyeckass padora Ne 1. Pemienwe 3agad Ha OMNpENEICHHWE MAcCOBOM O 2 1P 8
XUMHYECKHUX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.
2. IIpakTnyeckas padora Ne 2. Pemenue 3a1a4 10 XMMHUYECKOH (hopMyJie BEIIeCTBA. 2
Tema 1.2. Copepxxanue yuyeOHOro MmarepuaJia JIP 1, JIP 3




[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHYECKUX DJIIEMEHTOB
.. MengeneeBa u
CTPOEHUE aTOMa

[lepuonnueckuit 3axkon J.M. Menneneea. 3HaueHHE NEPUOJUYECKOTO 3aKOHA U
MIEPUOIUYECKON CHCTEMbl XHMMHUUYECKHX 3ieMeHToB [[.M. MeHnneneeBa 1isi pa3BUTHS
HAyKd W TIOHMMaHUsi XHMHYECKOH KapTwHbl wmupa. CoBpeMeHHAs (QOpMyITUpOBKa
nepuoaudeckoro 3akoHa. llepumonuyeckass TaOnauIa XUMUYECKMX  DJIIEMEHTOB —
rpaduueckoe OTOOpaKeHHWE TNEePUOJMYECKOro 3akoHa. CTpPyKTypa MEpHOANYECKOMH
TaOIUIBl: TIEpHoabl (Mayble W Oonbiume), rpynmbl (TyIaBHas W moOodHas). CTpoeHwue
atoma u nepuoauyeckuii 3akoH [[.M. MenpaeneeBa. AToM — cioxkHas uactuna. SAapo
(IpOTOHBI ¥ HEUTPOHBI) U 3JEKTPOHHAsT obOosouka. M3otombl. CTpoeHHE 3JEKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB MalbIX NepruoaoB. OCOOCHHOCTH CTPOEHHS SIEKTPOHHBIX
000JI04€K aTOMOB JIEMEHTOB OOJIBIIIUX MEPUOJIOB (MIEPEXOAHBIX dJ1eMeHTOB). [loHsATHE 00
opouransx. S-, p-, d- u f- opouTamu.

JdeMoHcTpanun

Paznuuneie  ¢opmbr  I[lepuonmmueckoit  cuctembl  XumMuueckux  anemeHtoB  JI.U.
MenpeneeBa. JJlunamudeckue Ta0nuibl st MoaenupoBanus [lepuoandeckoii CUCTEMBI.
JlaGopaTopHbIe ONBITHI

MonenupoBanue noctpoenus [lepuoanyeckoil TabIUIbI XUMHUYECKHUX JIEMEHTOB.

HpaKTuqecm[e 3aHATHSA

1.

IpakTuuyeckas padora Ne 3. Pemenue 3anau mo teme «CtpoeHue atomay. CTpoeHHe
3JIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MaJIbIX M OOJIBIINX MEPHUOJIOB.
JdemMoHcTpauuu

DnexkTpu3alys Tel U UX B3auMOJIeHCcTBUE

MIIP 1, MITP
2
MP1-TIP 5
OK 5,6,9

TP 2, TIP 3

Tema 1.3. CtpoeHue
BelecTBa

Coaep:xxaHue y4eOHOro MaTepuaJia

Tunbel xumnueckux cpsizedl. MlonHas xumudeckas cBsi3b. Katnonsl, ux oOpa3oBaHue u3
aTOMOB B pe3yjbTaTe IMpOLEcca OKUCIEHUS. AHUOHBI, UX OOpa3oBaHUE U3 aTOMOB B
pe3yabpTaTe mpolecca BOCCTaHOBICHU. MOHHAs CBsA3b, Kak CBA3b MEXAY KaTHOHAMU U
aHMOHAMHU 3@ CYET OJJIEKTpOCTaThyeckoro mnpurskeHus. Kiaccudukanus MOHOB: 1O
COCTaBY, 3HAaKy 3apsAa, HATMYUIO THAPAaTHONW 000m0uKky. KoBajeHTHas XuMHUECcKasi CBSI3b.
Mexanu3m o00pa3oBaHUsi KOBAJIEHTHOH CBsI3W (OOMEHHBI M JOHOPHO-aKIENTOPHBIN).
OneKTpOOTpULATENILHOCTh. KOBaJIeHTHBIE MOJSApHas M HemojspHas cBs3u. KpaTHocTh
KOBAJICHTHOM CBs3u. Mertainmyeckas cBsa3b. Kpucramnmueckume pemerku. MoHHbIE
KpUCTaJIIM4ecKre pemeTku. CBONCTBAa BELIECTB ¢ MOHHBIM THUIIOM KpPUCTAJNIMYECKON
pemieTkd. MONEKyJISIpHBIE M1 aTOMHBIE KpUCTAJUIMYECKUEe pemeTku. CBOWCTBa BEIIECTB C
MOJIEKYJISIPHBIMM M @aTOMHBIMU KPUCTAJUIMYECKUMU PELIETKAMHU.

JIP 1, JIP 2
MIIP 1
TIP 3, TTP 4
OK 4,5,9




JdemMoHcTpanuu

Mogenbs KpUCTAJUIMYECKON pemieTku xjopuaa Hatpus. OOpas3ipl MUHEPAJIOB C MOHHOM
KPUCTAJUIMYECKOM PELICTKOM: KajbLUHTa, TaJuTa. MOAENN KPHUCTAUIMYECKUX PEIIETOK
«Cyxoro Inpna» (WM wojaa), anmasa, rpadura (wiam kBapua). [IpubGopbl Ha KHIKUX
KpHUCTaJIJIaX.

ArperatHoe cocTosiHHe BeniecTBa. BogopoaHast cBsi3b.

Yuctele BemiectBa U cMmecu. Ilonatue o cmecu BeujecTB. ['OMOreHHbIE U IeTEPOreHHBIE
cmecu. JlucnepcHbie cucteMsl. [lonsarue o nucnepcHoi cucreme. JlucnepcHas ¢asza u
aucriepcuonHas cpeaa. Kiaccudukanus aucnepcHsix cucteM. [IoHSATHE O KOJUIOMIHBIX
CUCTEMaX.

JdeMoHcTpanun

OO0pa3upl pa3aIuyHbIX JUCIEPCHBIX CHCTEM: IMYJbCHUH, CyCIEH3H, a’dpo30Jiel, Treiei u
3oneit. Koarymsmus. Cunepesuc. D dext Tunmans.

JlaGopaTopHbIe ONBITHI

[IpuroroBnenue cycrneH3uu KapOoHaTa Kanpluss B Boge. llomydenue smynbcuu
MOTOpHOr0 Macyia. O3HaKOMJIEHHE CO CBOMCTBAMU JUCIEPCHBIX CHCTEM.

IpakTHYeCcKne 3aHSATHS I[P 7, TP 8
1. IIpakTnueckas padora Ne 4. OnpeseneHue TUIIA XUMUYECKOW CBSA3H B BEILIECTBE.
2 IIpakTnueckas padora Ne 5. Penenue 3anau Ha BeIYMCICHHE OOBEMHOW UM MaccOBOM
JI0JIA KOMIIOHEHTOB CMECH.
Tema 1.4. Bona. Copepxanue yyeOHOro MmarepuaJia JIP 1, JIP 3
PactBopsl. PacrBopel. PactBOpenme. Boma kak pactBopuTenb. PacTBOPMMOCTBH — BEIIECTB. MIIP 1
ONEeKTPOIUTHYECKAS HaceiienHble, HEHACHILIEHHBIE, IIEPECHILIEHHBIE PACTBOPHI. ITP 1, I1P 2
JIUCCOLAIHAS 1 JdemoHcTpauuu 0K 6,7,9
' PactBopumMocTh BemiecTB B Boge. CoOupaHHe Tra3oB METOJOM BBITECHEHHUS BOJIBL
PactBopenue B Bojie cepHOM KHUCTOTHI M cojielt ammoHus. OOpasibl KPUCTAIUIOTHAPATOB.
N3roroBieHne THIICOBOM MTOBSA3KH.
DNEeKTpOIUTUYECKAS AUCCOLUAIMS. DIIEKTPOIUTHI U HEANIEKTPOIUThl. CHIIbHBIE U Cl1a0ble
9NEKTPOJUThl. (OCHOBHBIE IIOJOKEHHUSI TEOPUH DIIEKTPOJIUTHYECKON UCCOLUALUU.
2 CreneHsp 3JIEKTPOIUTHYECKON AUCCOLUALINH.

JdemMoHcTpauuu
HcnplTaHne pacTBOPOB AJIEKTPOJINTOB U HEDJIEKTPOIUTOB HA MPEAMET AMCCOLMUALNH.
3aBUCUMOCTh CTENEHHU BHGKTpOHHTHHGCKOﬁ Jucconuanmu yKCyCHOﬁ KHCJIIOTBI OT
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pa3baBneHus pacTtBopa. JIBHXKEHHME OKpAIICHHBIX HOHOB B 3JEKTPUYECKOM TIOJIE.
[IpuroToBneHnue >XecTKOM BOABI M YycTpaHeHue ee kecTkocTu. HMonutel. OOpasisl
MUHEPAJIBHBIX BOJI Pa3JIMYHOI0 Ha3HAUYEHUSI.

JlabopaTopHble 3aHATHS I1P 7, 11P 8,
1. | JlabopaTopHas padora Ne 1. [IpuroroBieHue pacTBOpa 3aIaHHONM KOHIICHTPAIIUH. ITP 9
IlpakTHYeckne 3aHATHSA
1. | IIpakTuyeckasi pa6ora Ne 6. Pemenue 3amay no reme «PacTBopb»
Tema 1.5. Coaep:xxanue yueOHOIro MaTepHuaJia JIP 1, JIP 2,
Knaccudukanus Kucnotel u ux cpoiictBa. Kuciaorsl Kak 37€KTpOJIUTHI. XUMHUYECKHE CBOMCTBA KUCJIOT B JP3
HEOPraHUYECKUX CBETEC TEOPUU DJICKTPOJIUTHUYECKON nucconmanuu. (OCOOCHHOCTH B3aMMOJICUCTBUS MIIP 1, MITP
COEIMHEHUH U UX KOHIIEHTPUPOBAHHONW CEpHOM M a30THOM KUCIOT ¢ MeramuiamMu. OCHOBHBIE CIOCOOBI 2
CBOMCTBA IIOJTyYEHUS KUCIIOTHI. NP1-IIP6
JdemoHcTpanuu OK 1,6

B3anmopnencTere a30THOM M KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOT ¢ MeTajulamMu. ['openue

L dbochopa u pacTBOpeHHE TMPOAyKTa TropeHus B Bojae. llomyueHue u CBOMCTBa
aM(}OTEepHOTO TUIPOKCHUIA.
JlabopaTopHbIe ONbITHI
HcnbiTanne pacTBOPOB KUCIOT MHAUKATOpaMH. B3anmoaencTBre METAIIIOB C KMCIIOTaMHU.
B3anmopeiicTBue KHCIOT C OKCHUAAaMU METalioB. B3auMopeicTBue KHCIOT C
OCHOBaHMSIMH. B3anMoA€MCTBHE KUCIIOT C COJISIMH.
OcHoBanust 1 uXx cBoWcTBa. OCHOBaHUSA KaK JJIEKTPOJNUTHI, MX KIacCUPUKAIMS TIO
pa3MYHBIM  TMpHU3HAKAM. XHMHYECKHE CBOMCTBA OCHOBAaHMI B CBETE TEOPHUH
ANEKTPOJUTUYECKON AMccoUranuu. Pa3iokeHue HepacTBOPUMBIX B BOAE OCHOBAHUM.
2. OcHOBHBIE CIOCOOBI MTOTYYEHHUsI OCHOBAaHUH.
JlabopaTopHBbIe ONbITHI
HcnbiTanue pacTBOPOB IIeI0YEN MHIUWKATOpamMu. B3auMojaencTBre mienoden ¢ COJISIMHU.
Pa3noxeHre HepaCTBOPUMBIX OCHOBAHMIA.
Comu u ux cBoiictBa. Conu Kak 31eKTpoduThl. Coau cpeaHue, KUCIble U OCHOBHBIE.
XWUMHUYECKH CBOWMCTBA COJIEM B CBETE€ TEOPUM AJIEKTPOJIUTUUECKON JTUCCOLUALNY.
3 CriocoObI oTyueHHst COJEH.

JdemMoHcTpauuu
HeoOpatumslii ruaponus kapbunga xanblius. OOpaTUMBIA THAPOIM3 COJEH Pa3IUYHOTIO
THIIA.
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JlaGopaTopHbIe ONBITHI
BzaumopeiictBue coneit ¢ metamuiamu. Bzaumoaeiictsue coneit apyr ¢ gpyrom. ['maposnus
COJIEN PA3JMYHOIO THIIA.

4.

Oxcunel u ux cBoiictBa. Coneobpasyronme u Hecoseoopasyronme okcuapl. OCHOBHBIE,
aMQOTepHbIE W KHUCIIOTHBIC OKCHJbI. 3aBHCUMOCTh XapaKTepa OKCHAa OT CTCICHU
OKHCIICHHs 00pa3yIoLIero ero Merauia.

IIpakTnyeckue 3aHATHS

N

1.

IpakTuyeckasi padora Ne /. ['eHeTHuecKas CBA3b MEXKAY KJIacCCaMU HEOPTaHUUECKUX
COETUHEHUN

ITP 6, I1P 8

Tema 1.6. Xumuueckue
peakiumn

Coaep:xxanue yueOHOro MaTepHuaJia

Krnaccudukanus XUMHYECKUX peakiuil. Peakinu coeuHeHMS, Pa3IoKCHHS, 3aMEIICHHUS,
obmena. Karanutnueckue peakiuu. OOpatumMbie U HeoOpaTUMbIE peakuuu. I oMoreHHbIe
U TeTeporeHHbIe peakuuu. TermnoBoi 3ppekT XuMHYECKIX peakinuid. IK30TePMUIECKUE U
SHJOTepMUUYECKHE peakuuu. TepMoxumuyeckue ypaBHeHUs. CTENEHb OKHUCICHUS.
OKucauTeNh U BOCCTaHOBJIEHUE. BOCCTaHOBHUTENL M OKHUCIICHHE.

CkopocTh xumMHUeCcKMX peakiuil. (DakTopbl, BIMAIOLIME HA CKOPOCTh XUMHYECKOU
peakuuu.

JdemoHcTpanuu

3aBUCUMOCTh CKOPOCTH PEAKIMHU OT MPUPOAbl pearnpyromux BemecTs. B3anMonelictere
pacTBOpPOB CEpPHOM KHMCIOTBI C pacTBOpaMH Tuocylb(dara HaTpus pa3IMyHOU
KOHLEHTpallUu M TeMIeparypbl. Monenb KUIALIEro ciosl. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON peaklMy OT IPUCYTCTBUS KaTaIM3aTopa Ha MPUMEPE PA3JIOKEHHS NIEPOKCHUIA
BOZOPOJIa C TOMOLIBIO AUOKCH/Ia MapraHia 1 KaTtauassl. Mozens siekrpoinsepa. Monens
JJIEKTPOJIM3HON BaHHBI JUIS NTOJIyYEHHS aTFOMUHUA. MOJENIb KOJIOHHBI CHHTE3a aMMUaKa.
JlabGopaTopHbie ONBITHI

3aBUCUMOCTb CKOPOCTH B3aMMOJEHCTBHUS COJIIHOM KHUCJIOTBI C MeETallaMH OT MX
MPUPOJIBI. 3aBUCUMOCTh CKOPOCTH B3aMMOJECHCTBUS LIMHKA C COJISTHOM KHCJIOTOM OT ee
KOHIIGHTpaLlMU. 3aBHCUMOCTh CKOPOCTH B3auMmojeiictBus oxcuga meau(ll) ¢ cepnoit
KHMCJIOTOM OT TeMIIepaTyphl.

OOpaTuMoCTh XUMUYECKUX peakiuii. OOpaTumMble 1 HEOOpaTUMBbIE PeaKIMUi. XUMUYECKOe
paBHOBECHE.

JdemMoHcTpanuu

ITpuMepbl HeOOPATUMBIX peaKIHii, HAYIIUX ¢ 00pa30BaHUEM OCaJKa, Ia3a WIH BOJBIL.

JIP 1, JIP 3
MIIP 1
MP2-TIP 6
OK 4,7
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JlaGopaTopHbIe ONBITHI
Peaknus 3amenieHnst Meu JKeIe30M B pacTBOPE MEIHOTO Kymopoca. Peakiuu, uaymiue ¢
o0pa3oBaHMEM 0OCaJIKa, Ta3a WK BOJBIL.

JlabopaTopHble 3aHATHUS 2
1. | JlabopaTopHas padora Ne 2. Peakuiuu noHHOTO OOMEHA.
Tema 1.7. Meramibl u Copnepxxanue yueOHOro MmarepuaJia JP1-JIP3
HEMETaJlIbl Mertamnbsl. OcoOEHHOCTH CTpOEHUS aTOMOB M KpucTtayiioB. dusmdeckue CBoicTBa MIIP 1, MIIP
MetaioB. Kmaccudukarmuss MeTalioB MO  pa3iMyHBIM — MPU3HAKaM. HeMeTasuibl. 2 2
OC0OEHHOCTH CTPOEHHS aTOMOB. 3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT MX TOJIOXKCHHS B I1IP 1 —TIIP 5,
MEPUO/I. CUCTEME. ITP 10
1. JdeMoHcTpanuu 0K 5,6.7
Komnekuust MetanioB 1 HEMETaJIOB.
JlabGopaTopHbie ONBITHI
3akanka 1 oTIycK crainu. O3HaKOMJIEHHE CO CTPYKTYpaMH Ceporo U Oeyoro yyryHa.
Pacno3naBanue pyn xenesa.
XUMHYECKHE CBOMCTBA METAIOB. DJIEKTPOXUMHYECKUN Psii HANPSHKEHUNA METaJUIoB. 2
XHUMHUYECKUE CBOKWCTBA HEMETAJLIOB.
JdemMoHcTpanuu
2. B3aumopeiicTBue MeTayuioB ¢ HeMmeTaulaMu (Kene3a, IMHKA W aJIIOMUHUSA C CEpOoH,
QIIOMHUHMS C MOJIOM, CYPbMbI C XJIOPOM, TOpeHue XKelne3a B xjope). ['opeHne meramios.
AmromuHotepmusi. ['openune HemetamioB (cepbl, gocdopa, yris). BeirecHeHue menHee
AKTUBHBIX TaJIOTEHOB M3 PaCTBOPOB MX CoJieH 00siee aKTHBHBIMU TaJIOT€HAMH.
JlaGopaTopHble 3aHSITHS 2 [P 5-11P 9
1. JlaGopaTopuas padora Ne 3. [lonyuenne, coOupanue U pacro3HaBaHHUE T'a30B.
2 JlaGopaTopHas padora Ne 4. Pemienne sKkcriepuMEHTaIbHBIX 33/1a4 TI0 HEOPTaHUYECKOU 2
XUMUHU.
IIpakTuyeckue 3aHATHS
1 IIpakTnueckas padora Ne 8. XuMuueckrue CBONCTBA METANIOB U HEMETAJUIOB C TOYKH 2
] 3penust OBP.
2. IIpakTuyeckas padora Ne 9. Meramorepmusi. 2
3. IMpakTnyeckas padora Ne 10. Penenne 3amad mo remMe «MeTauibl © HEMETaJLTbDy 2

JeMoHCcTpauuu
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Mopenb NpOMBILIIIEHHON YCTaHOBKM Ui TPOU3BOACTBA CEPHOM KHUCIOTHL. Mojens neuu
Ui 00kura u3BecTHsKa. Komnekuy npoayKuuii CUIMKaTHOM MPOMBIIUIEHHOCTH (CTEKJIa,
dapdopa, dasiHca, IeMeHTa Pa3TUIHBIX MApPOK U JP.)

4. KonTpoabnasi padora Ne 1. 1o temam pasnena 1 «OO0mmas ¥ HeopraHudecKas XUMUsD) 2
Pasnen 2. Oprannyeckas XuMus 50
Tema 2.1. OcHOBHBIE Copnepxxanue yueOHOro MmarepuaJia JIP 1, JIP 2
MOHSTHUSL OPraHUYECKOM [Ipenmer opranuyeckoir xumuu. I[IpupojHbIE, HCKYCCTBEHHbIE M CHHTETHYECKHUE MIIP 1
XUMUU U TEOpUs 1 opranuueckue Bemiectsa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPTaHUYECKUMHU. 2 P 1-IIP 6
CTPOECHMS OPTaHUYECKUX ' BanentHoCTh. XMMHUYECKOE CTPOCHUE KaK MOPSAIOK COEJUHEHMSI aTOMOB B MOJIEKYJIbI IO OK 3,6,7
COCIMHEHU I BAJICHTHOCTH.
Teopus ctpoeHust oprannyeckux coenauHennii A.M. BytnepoBa. OCHOBHbIE MOJIOKEHUS 2
TEOpUU XUMHUYECKOro cTpoeHus. M3omepuss U u3oMepbl. XuUMUYECKHE (OpMyssl U
2. MOJEJIM MOJIEKYJI B OpraHu4eckoil xumuu. M3omepus u u3omepsl.
JdemMoHcTpanuu
Mozenu MOJIEKYJI TOMOJIOTOB M H30MEPOB OPraHUYECKUX COCIMHEHUM.
Knaccudpukanuss peakmmii B OpraHM4eckoil XxuMuu. Peaknmum mpucoequMHEHUs 2

(TuapupoBaHMs, TaJOTEHUPOBAHUS, THAPOTATIOrCHUPOBAHMS, TUAparanuu). Peakuuun
OTIIEIUIEHUs (JIETHAPUPOBAHUS, JACTUIPOTaJIOTeHUPOBAHUsA, Jeruapartanuu). Peakiuun

3. 3aMeleHus. Peaknum nsoMepusanny.

JdemMoHcTpauuu

KayecTtBeHHOE OOHapy)keHUE YIJIepoAa, BOAOPO/a U XJIOpa B MOJIEKYJIaX OpPraHMYECKHX

COCIMHEHUM.

JlaGopaTopHbie 3aHATHS 1P 3,4
1. | JlaGopatopuas padora Ne 5. MzroroBiieHue Moieneid MOJIeKyJl OpraHMYeCKHX BEIECTB. 2

Tema 2.2. Coaep:xxaHue y4eOHOIro MaTepuaJia JIP 1, JIP 2
VYri1eBo10pOoasl U UX 1. AJIKaHbI. AJIKaHbl: TOMOJIOTHYECKHM Psifl, U30MEPHSI U HOMEHKIIATypa aJIKaHOB. 2 MIIP 1, MIIP
MIPUPOTHBIE HCTOYHUKH XUMHYECKHE CBOMCTBA aTKaHOB (METaHa, dTaHa): TOPEHHE, 3aMEIICHUE, PA3JIOKEHUE, 2

neruapupoBanue. [IpumeHeHre alkaHOB Ha OCHOBE CBOMCTB. [P 1-T1IP 6

AJIKeHbI. DTWIEH, €ro Mody4YeHne (IeTuIpupoBaHueM dTaHa, JeNoJIMMepU3aIiuei mo- OK 3,4,7

Tu3TUIIeHA). ['oMonoruyeckuii psist, ©3oMepus, HOMEHKIJIaTypa alKeHOB. XUMUYECKHE
CBOMCTBA ITHIJIEHA: TOPEHHE, KaueCTBEHHbIE PeaKIK (0OeclBeunBaHUE OPOMHOI BOJIBI U
pacTBopa nepMaHraHara Kaiaus), Tuapartanus, nonumepusanus. [IpuMenenne sTuneHa Ha
OCHOBE CBOWCTB.
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JdemMoHcTpanuu

I'openue MetaHa, 3TUICHA.

OTHOIIEHNE METaHa U 3TUJICHA K pacTBOpaM MepMaHTaHaTa Kajaus 1 OpOMHOM Boje.
[TonyueHue >TUsIeHA peakluell JeruapaTaluy 3TaHoja.

AJkuHbIL. AuertuiieH. XUMHYECKHE CBOMCTBA alleTUIIeHA: TOpeHue, 00ecliBeUnBaHUE
OpOMHOM BOJIBI, MPUCOCTUHEHHH XJIOPOBOAOPOa U ruapaTars. [I[puMeHeHne aleTuieHa
Ha OCHOBE CBOMCTB. MexXKaccoBasi ©30MEPHS C AJIKaJUEHAMU.

ConpsxkeHHble AMeHbl. XMMUYeCcKHe CBoWcTBa OyTajueHa-1,3 u u3omnpeHa:
oOecuBeyrBaHUEe OPOMHOM BOJIBI M IOJMMEpH3aIys B Kayuyku. HaTypanpHblil u
CHUHTETHUYECKUE KayuyKd. Pe3uHa.

JdemMoHcTpauuu

I'openue aneruneHa.

OTHoleHue aleTuiIeHa K pacTBopaM epMaHraHara Kajius 1 OpoMHOH BoJe.
[TonmyuyeHnue anerTuineHa — ruApoar30M KapOuaa Kaiblus.

Pa3noxeHne kaydyka Ipu HarpeBaHUU, UCIIBITAHUE TPOJYKTOB Pa3I0OKEHUs Ha
HENPEIENbHOCTD.

Juenbl U Kaydyku. [loHsaTHE O TMEHAX KaK YITIEBOJOPOJAAX C IBYMs IBOMHBIMU CBSA3SIMH.

Apenbl. benzon. Xumuueckue cBoiicTBa O€H30J1a: TOpEHUE, PEaKIluy 3aMeIIeHHs (Ta-
JoreHupoBaHue, HUTpoBaHue). [[puMeHneHne 6eH301a Ha OCHOBE CBOMCTB.
JdemMoHcTpauuu

OTtHomeHne OeH30J1a K pacTBOpaM MepMaHraHaTta Kajiusi 1 OpOMHOI BOJe.

IIpupoanble HCTOYHUKH YT1€eBOA0POAOB. [IprpoaHbIii ra3: cocTas, MpUMEHEHHE B
KayecTBe TOILIMBA.

He¢ts. Coctas u nepepadborka Hedtu. [leperonka nedpru. Heprenpomykrer.
JdemMoHcTpanuu

Komnnexnust 06pasios HedTr u HedTenpoaykroB. Komnekus «KameHHBIH yToias 1
MPOAYKIHMS KOKCOXHUMUYECKOTO NMPOU3BOICTBAY.

Jlabo

ATOPHBIC 3AHATUSA

JlaGopaTtopHas padora Ne 6. O3HakOMIIEHHE C KOJUIEKIIMEH 00pa3oB HePTH U
MIPOJYKTOB €€ NepepaboTKH.
O3HakoMJIEHHE C KOJUIEKIIMEH KayuyKOB M 00pa3liaMu U3AeIHi U3 PE3HUHBL.

IIpakTnyeckue 3aHATHS

1.

‘ IIpakTnyeckas padora Ne 11. Penenue 3a/1a4 Ha BBIBOJI MOJICKYJISIpHOU (DOPMYJIBI

ITP 8
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2.

IIpakTnuyeckas padora Ne 12. CocTtaBieHre H30MEpOB yIIEBOAOPOIOB U UX
IIPOU3BOIHBIX.

Tema 2.3.
Kucnopoaconep:xaue
OpraHuyecKue
COCANHCHUA

Conep:kaHue y4eOHOIr0 MaTepuaJa

1. Opnoatomuble cnupThl. IlosnydyeHue s3TaHOIa OpOXKEHHEM TIUIFOKO3BI M THMIpaTauuen
sTwieHa. [wapokcuibHas rpymnna kak ¢yHkiuoHanbHas. [loHsTne o mnpenenbHbIX
OJIHOATOMHBIX CIUPTax. XMMHYECKHE CBOWCTBA 3TAHOJIA: B3aUMOJIEHCTBUE C HATPUEM,
o0Opa3oBaHHe MPOCTBIX M CIOXKHBIX 3(GUPOB, OKuCIeHHE B anpaerui. IlpumeneHue
JTaHOJa Ha OCHOBE CBOMCTB. AJKOIOJIM3M, €ro IOCIEACTBUS W MPEAYHPEKICHUE.
MHoroaroMHbple CHOUPTHL. [TULEPUH KaK NPEICTABUTENb MHOIOATOMHBIX CIIMPTOB.
KauecTBeHHas peakuysi Ha MHOrOaTOMHbIEe CIUPTHL. [IpuMeHeHue rinuepuHa.
JdeMoHcTpanun
OxucneHue crnupTa B ajabAeTU.

KauecTBeHHbIEC peakliii HA MHOTOAaTOMHBIE CHUPTBHI.

2. ®enou. XuMudeckue cBorcTBa GeHosa. B3anmHoe BiusiHuE aTOMOB B MoJieKyJe (eHona:
B3aMMO/ICICTBUE C TUAPOKCUAOM HATpUS U a30THOU KuchnoToi. [Ipumenenue denona Ha
OCHOBE CBOWCTB.

JdemoHcTpanuu
PactBoprMOCTb peHOIa B BOJIE MPU OOBIYHOM TeMIEpaType U HarpeBaHHUH.
KayecTBeHHbIE peakiiui Ha (EHOI.

3. Anbnerunpl. Ilondarue 00 anpaerugax. AnbAerujaHas Trpynna Kak (YHKIHMOHaIbHAs.
dopmanperuT M €ro CBOICTBA: OKUCJIEHHE B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIUN crnupT. IlodyuyeHue anpAeruyioB OKHUCICHHEM
COOTBETCTBYIOIMX CHHUPTOB. llpumeHeHne Qopmanbaerujia Ha OCHOBE €ro CBOWCTB.
XHUMUYECKUE CBOKWCTBA aJIbJETUI0B.
KapOonoBsie kucnotel. [lonsatue o xkapOoHOBBIX KuciIoTax. KapOokcuibHas rpymmna Kak
(dbyHkuoHanpHAsA. ['OMOJOTUYECKHI ps TMPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciaoT. [lomyueHne kapOOHOBBIX KHCIOT OKUCICHUEM aJbJIETHIIOB.
JdemoHcTpauuu
Peaxiust cepeOpsiHOTO 3epKajia abJIeTru0B.
OxucieHne aJbJAEeTHA0B B KUCIOTY C MOMOIIBI0 rupokcuaa meau (I1).

4. Crnoxuble >¢upsl. [lomyueHune crnoxxHbIX 3QHUpoB peakuueil srepuduranuu. CroxHbIE

3¢upsl B MpHUpoje, UX 3HaueHue. [IpuMeHeHue cioXHBIX 3(UPOB Ha OCHOBE CBOMCTB.
Kupsl kak cnoxuble 3¢upbl. Kinaccudukanus >XupoB. XUMHUECKHE CBOWCTBA YKUPOB:

JIP 1, JIP 2
MIIP 1, MITP
2
MP1-TIP 6
TP 6, TIP 7,
TP 8
OK 4,5,6,7,9
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TUPOJU3 U TUIPUPOBAHHUE KUJIKHUX KUPOB. lIpuMeHeHue *KUpOB Ha OCHOBE CBOMCTB.
Mpeuia.

JdemMoHcTpanuu

Konneknus 3¢pupHbIX Macen.

5. YraeBoabl. YTIIE€BObI, UX KIAacCU(UKAIU: MOHOCAXapu sl (TIIFOK03a, (PpyKTO3a),
Jucaxapu/ibl (caxaposa) U Mmojucaxapuisl (Kpaxmai U HeJlTi0103a).
['11r0K03a — BEIIECTBO ¢ IBOMCTBEHHOU (DYHKITUEH — albJACTUIOCTUPT. XUMHUCCKHE
CBOWCTBA IIIIOKO3BI: OKHCJICHUE B TIIIOKOHOBYIO KUCIIOTY, BOCCTAHOBJIGHUE B COPOHT,
cnuproBoe Opoxenue. [IpuMeHeHne TioKo3bl Ha OCHOBE CBOMCTB.
3HavYeHHE YIJIEBOJIOB B KUBOW MPUPO/IE U )KU3HU YesioBeka. [loHATHe 0 peakiusax moJm-
KOHJICHCAIIMU U TUAPOJIN3A Ha MIPUMEPE B3aUMOIPEBPAILICHUI: TIII0K03a <> MMOIHCaXapu/I.
I'moko3a — BEmIECTBO C JBOWCTBEHHON (QYHKIMEH — alibACTHIOCTIHPT.
JdeMoHcTpanun
Peakmust cepeOpstHOTO 3epKajia TIIIOKO3bI.
OxucreHne MIOK03bl B KHCIOTY C MOMOIIbI0 ruapokcuaa meau (11).
JlabopaTopHble 3aHATHUS
JlabopaTopnasi pa6ora Ne 7. CBOICTBa KUCIOPOCOAEPIKAIIMUX COSTUHEHHM.
1 PactBopenue rimiieprHa B BOJIE.
' CBoiicTBa YKCYCHOM KUCIIOTBI, OOIIHME CO CBOMCTBAMU MHUHEPATHHBIX KHUCIIOT.
Jloka3aTelbCTBO HEMPEAEIbHOI0 XapaKkTepa )KHMIKOr0 KHpa.
2. JlaGopaTtopuas padora Ne 8. KauecTBeHHbIE peaKlIMU Ha OPraHUYeCKHE BEIECTBA.

HpaKTuqecm[e 3aHATHSA

1.

IIpakTnueckas padora Ne 13. ['eneTndeckasi CBSI3b MEXKAY KJIaCCaMH HEOPTaHUYECKUX U
OPraHN4YeCKUX COSIMHECHUMU.

Tema 2.4.
A3oTcoaepkalme
OpraHUYECKHE
coennHenus. [lomumepsr

Coaep:xxanue yueOHOI0 MaTepuaJia

Awmunbl. Tlonstue 00 amuHax. AumdaTHuecKue aMuHbl, HX KJIacCUPHUKALUSA U

1. HOMEHKJIaTypa. AHWIMH, KaKk OpraHudeckoe ocHoBaHue. llomydyeHwe aHWIMHA W3
HUTpoOeH3o1a. [I[puMeHeHne aHUIMHA Ha OCHOBE CBOMCTB.
AMHMHOKHUCIOTEL. AMUHOKHCIOTH Kak aM(oTepHbie TUPYHKIIMOHATHHBIE OpPTaHUYECKUE
coenunenus. [lentuanas cBsa3p U nonunenTuabl. [I[puMeHeHre aMHUHOKHUCIOT Ha OCHOBE
2. CBOMCTB. XWMHUYECKHE CBOWCTBA AaMHWHOKHCIIOT. B3aMMOJEHCTBHE CO MISJIOYaMH,

KHCIIOTaMHU U JAPYT C APYToM (peaKiusi MOTHUKOH ICHCAIIHH).
benku. IlepBuynHas, BTOpUYHAsA, TPETUYHAS CTPYKTYPhI OCITKOB. XHMMHYECKHE CBOMCTBA

JIP 1, JIP 2
MIIP 1, MITP
2
MP1-TIP 6
OK 4,5,6,7,9
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OEIKOB: TOpPEHHE, JACHATYpallUs, THIPOJIN3, [IBETHBIC peakiuu. bruonorndeckune GyHKIUN
OEJIKOB.

[Tonmumepsl. Ilnactmaccsl. IlonydyeHue mMONIMMEPOB peakiueil MoIuMepH3aluu U
MOJIMKOHICHCAIIHH. TepMorutacTuaHbIC " TEPMOPECAKTHBHBIC MJIaCTMACCHI.
[IpencraButenu mactMacc. Bomokna, ux knaccuukanus. [loiydeHue BOJIOKOH.
OTtnenpHBIC MIPEICTABUTEIH XUMUYECKIX BOJIOKOH.

JdemoHcTpauuu

B3aumopeiicTBue aMMuaka U aHWIMHA C COJISTHOM KUCJIOTOM.

Peaknus anunmHa ¢ OpoMHOM BOJIOM.

JlokazaTenbcTBO HATMYHS (PYHKIIMOHAIBHBIX TPYIII B pACTBOPAX aMUHOKHUCIIOT.
PacTBopeHue u ocaxaeHue 6enKoB.

[IBeTHbIE peakuu OEIKOB.

I'openue nTuubero nepa v MEPCTAHON HUTH.

JlaGopaTopHbIe ONBITHI

PactBopenue 6enkoB B BoJE.

OOHapy:xeHue 0eJIKOB B MOJIOKE 1 MACHOM OyJIbOHE.

Jlenarypanus pactBopa 0eka KypuHOTO SHIa CIIMPTOM, PACTBOPAMU COJICH TSKEITBIX
METAJIJIOB U MIPU HArPEBaHHH.

Jla6o

ATOPHDLIC 3AHATUS

1.

JlabopaTopuasi padota Ne 9. Pacnio3HaBaHue IJ1aCTMAcC U BOJIOKOH.

2.

JlaGopaTopnasi pa6ora Ne 10. Pemenune skcriepiMeHTaNbHBIX 337a4 Ha UIEHTU(UKALINIO

OPraHN4YeCKUX COCIUHEHU M.

IlpakTHYecKkHe 3aHATHA

1.

\ KontpoabsHnas padora Ne 2. 1o temam pazziena 2 «Opranudeckasi XUMHUs)

P 5—-T1IP 10

Bcero:

114
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3.YCJOBUA PEAJIM3AIIMU PABOYEN ITIPOTPAMMBI YYEBHOM
JANCIHUITIJINHBI
3.1. TpeOoBaHuI K MATEPHAIbHO-TEXHHYECKOMY OO0eCIeYeHUI0 YUeOHOM
AUCHUIITIMHBI «XUMUSD
Peanuzanuss mnporpaMMbl y4yeOHOM JUCHUILIMHBI TpeOyeT Hajauuus Y4eOHOro

KaOuHeTa 1 JadopaTtopuu « XUMHSD»
O6opynoBanue:

— I0CA/I0YHbIE MECTA MO KOJIMUYECTBY 00yUaromIMnXCs;

— pabouee MeCTo MpernoaaBaTes;

— HaTypaJibHble OOBEKTHI, MOJIENH, MPUOOPHI U HAOOPHI ISl IOCTAHOBKH
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO AKCIIEPUMEHTA;

— PEaKTHUBBI

— H"abop npeseHTanuit (B8 9YMK);

— KOMIIBIOTEP, 3KPaH, MPOEKTOP, KOJIOHKH;

— tabmuma: [TTXD JI.1.Menneneena.

BCIIOMOTaTeIbHOE 000PYJOBAaHUE U UHCTPYKIIMH

TexHuueckue cpeacTsa 00yyeHus: LIBETHON TEIEBU30P, KOMIIBIOTED

3.2. UudopmannonHoe odecnevyeHne 00ydeHust
OcCHOBHBIE HCTOYHUKH
Y4eOHUKH:

1. Tadbpuensa  O.C. Xwumusa. bBasoseiii  ypoenb. 10  xmacc[Tekcr]:
yueOnuk/O.C.I'abpuensu. — M.: llpoda, 2019.

2. T'abpuensa  O.C. Xwumwms. basoseii  ypoBenb. 11  kmacc[Tekct]:
yueoHuk/O.C.I'abpuensin. — M.: [lpoda, 2019.

3. T'abpuemsta O.C. Xumms 111 npodeccrii U CHEIUATbHOCTEH TEXHUYECKOTO
npopmisi[Tekct]: yaeOHHK 11 CTyI. yupexaeHuit cpen.npod.odpasoBanus /
O.C.T'abpuensu, N.I'.OctpoymoB. — 7-e u3f., crep. — M.: Mznarenbckuii LeHTp
«Axanemus», 2018.

JlomoJITHUTEIbHbIe MCTOYHHKH
Y4eOHbIe MOCOOHS:

1. T'abpuensu O.C. Xumus. 10 kmacc. [Ipodunsabiii ypoBeHb[Teker]: yue6. mams
obmieoOpazoBar. yupexaenuit / O.C. TI'abpuensu, ®.H. Mackaes, C.IO.
[Tonomapes, B.W. Tepenun. — M., 2018.

2. T'abpuensu O.C. Xumus. 11 xnace. [Ipodunbubiit ypoBens[Tekct]: yued. mis
obmieoOpazoBar. yupexaenuit / O.C. Tl'abpuensu, ®.H. Mackaes, C.IO.
[Tonomapes, B.1. Tepenun. — M., 2018.



NuTepHeT — pecypcebl:

1. Opranunueckas xumus. Kypc 10 knacca. [DnekTponnsiit pecypc]: Pexum
nocryma: http://www.formula44.narod.ru

2. OcHoBbl XxuMuH. UHTEpHET-yueOHUK. [ DNEeKTpOHHBIN pecypc]: Pexxum

nocrtyma: http://www.hemi.nsu.ru

3. OTKpBITBINA KOJUIEIK. XUMUs. [ DIEKTpOHHBIN pecypc]: Pexum gocryna:

http://www.chemistry.ru

4. DnexTpoHHast OMOIMOTEeKa YICOHBIX MATEPHATIOB TIO XUMUU. [ DIIEKTPOHHBIH
pecypc]: Pexxmm moctymna: http://www.chem.msu.su/rus/elibrary

3.3. KaagpoBoe o0ecnieuenne 00pa3oBaTeibHOI0 mpoiecca
TpeOoBanust k KBadu(UKAIIMK T[EIarorMYecKuX KaJIpoB: HAJIMWYUE BBICIIETO

o0pa3oBaHus, COOTBETCTBYIOIIECTO MPO(III0 AUCHUIUIMHBI «XHUMHS», TOBBIIICHUE
KBaMpuKanuu He pexe 1 pasa B 3 roza.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOI JUCHMUILIMHBI

Koas! ¢popmupyembix
KOMIIETCHIIUI M Pe3y/IbTATOB
00yuyeHust

Kpurepum ouenkn

DopMbI U METOBI
KOHTPOJIA

IIP 1 chopmupoBaHHOCTH
MPEJCTABICHUN O MECTE XUMUU
B COBPEMEHHOW Hay4YHOMH
KapTUHE MHPA

Kpurepun 1,12

VYcTHbI OTBET
CocraBieHnue npe3eHTauui

P 2

MIOHMMAaHUE POJIH XUMHUH B
(dbopMUpOBaHUU KPYro30pa 1
(YHKIMOHATBLHON TPAMOTHOCTH
YeJI0BeKa JJIs pelIeHUs
IIPaKTUYECKUX 3a7au

Kpurepun 2,10,13

DKCHepUMEHTAIbHbIE YMEHHS
CocrasiieHre OIopHOro
KOHCIIEKTa

CamocrositenbHas padboTa ¢
y4eOHUKOM

P 3

BJIaJJCHHUEC OCHOBOIIOJIarartommMmn
XUMHNYCCKHUMMU ITOHATUAMU,
TCOpHUAMHU, 3aKOHAMHU U
3aKOHOMCPHOCTSAMUA

Kpurepun 1,4,5,6,7,10

VYcTHbI OTBET

Pewenne pacdyeTHsIX 3a1a4
Brinonnenue KOHTpOJIBHON
pabotsl

Brimonasenue TecToBOM paboThI
BrinosHenne nuchMeHHBIX
CaMOCTOSITENIbHBIX PaboT
CocraBieHue OOPHOIO
KOHCIIEKTa

I1P 4

YBEPEHHOE I10JIb30BAHUE
XUMHUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOHN

Kpurepun 1,5,6,7,10,11

VYcTHBIN OTBET

BrinosiHeHNnE KOHTPOIBLHOU
paboTsl

BrimosnHenue tectoBoil paboThl
BrInonHeHne nuceMeHHBIX
CaMOCTOSITENIbHBIX paboT
CocraBieHne OnopHOro
KOHCIIEKTa

BrinosnHeHne npoeKkTHOM
paboThI

P 5

BJIaJICHUE OCHOBHBIMH
METOJaMHN Haquoro IIO3HAaHUs,
UCIOJIb3YEMBbIMH B XUMUHU:
HaOJII0IeHNE, ONMCAaHNE,
HU3MEpEeHUE, SKCTIEPUMEHT

Kpurepuu 1,3,4,5,12

VYcTHBIN OTBET

Pemenne skcriepuMeHTAIBHBIX
3a/1a4

Pemenne pacueTHbIX 3a1a4
BrinosiHeHnE KOHTPOIBLHON
paboTbI

CocraBiieHHE MTPE3eHTALMI

IIP 6

yMeHne 00pabaThiBaTh,
OOBSICHATH PE3yIbTAThI
MPOBEIEHHBIX OIBITOB U JIeJIaTh
BBIBO/IBI

Kpurepun 1,10,12

VYCTHBIN OTBET
CocraBiieHre ONIOPHOTO
KOHCIIEKTa

CocraBiieHHe Mpe3eHTaMi

1P 7

Kpurepum 2,3,11

9KCHepI/IMeHTaJ'H)HBIe YMCEHUSA
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TFOTOBHOCTB M CITOCOOHOCTh
MPUMCHATH MCTOAbI ITO3HAHUSA
IIpH pCHICHUHN IPAKTHYCCKUX
3aga4

Pemenue skcriepuMeHTaIbHBIX
3a1a4y

BrinosiHeHue npoexkTHoM
paboThI

IIP 8 chopmupoBaHHOCTH
YMEHHUS 1aBaTh
KOJIMYECTBEHHBIE OLIEHKU U
IIPOBOJIUTH PACUETHI 110
XUMHYECKUM (hopmyrnam u
YPaBHEHUSM

Kpurepuu 4,5,6,13

Pemenne pacueTHbIx 3a1a4
BrinosiHeHUuE KOHTPOIBHOM
paboThl

Brimonaenue TectoBoit paboThl
CamocTosTenbHas paboTa ¢
y9eOHUKOM

IIP 9

BJIaJICHUE IIPaBUJIaMU TEXHUKU
0€3011acHOCTH IIpU
HCIIOJIb30BAaHUH XUMUYECKUX

Kpurepun 2,3,7

DKcIepUMEHTAIIbHbIE YMEHMUS
Pemrenne skciepuMeEHTAIBHBIX
3a1a4

BerlnosniHeHne NMCbMEHHBIX

BEIIECTB CaMOCTOSITEJIbHBIX paboT
I1P 10 Kpurepuu 8,9,12 Hanncanue koncnexra
c(OPMHUPOBAHHOCTh 3amura pedepara

COOCTBEHHOI MO3HIINU TI0
OTHOIICHHIO K XUMHYECKON
uHpOpMAaINH, TTOTy9aeMON U3
Pa3HbIX HCTOYHUKOB

CocraBnenue npe3eHTauum

JIP 1 uyBCTBO ropA0CTH U
YBa)KEHHsI K UCTOPUH U
TOCTIDKEHHSIM OT€YECTBEHHOU
XMUMUYECKON HayKH; XUMHUECKU
rpaMOTHOE TIOBEZICHUE B
npodeccnoHanbHOM
JESTeTHbHOCTH U B OBITY IIpH
00paleHnu ¢ XUMUUYECKUMHU
BEIIECTBAMH, MaTepHallaMH U
nporeccaMu

Kpurepunu 1,3,8,9

YCTHBIN OTBET

Penienue skcriepuMeHTaTbHBIX
3a1a4

Hanucanue koHCIeKTa
3amuTa pedepara

JIP 2 TOTOBHOCTH K
MIPOJIOIKEHHUIO 00pa30BaHUS U
MTOBBIIICHUS KBATHU(PUKAIIUU B
n30paHHO# TpodecCHOHATBHON
JESATEIbHOCTH U 00 BEKTUBHOE
OCO3HaHUE POJIH XUMHYECKHUX
KOMIIETECHIIMI B 3TOM

Kpurepun 1,4

Y CTHBIN OTBET
Pemenue pacueTHbIxX 3a1a4

JIP 3 ymeHue ucnonb30BaTh
JNOCTH>KEHHS] COBPEMEHHOU
XUMHUYECKON HAYKH U
TEXHOJIOTHUI JIJIs TIOBBIIIEHUS
COOCTBEHHOTO
MHTEJJIEKTYyaJIbHOTO Pa3BUTHSI B
BbIOpaHHOM PO ecCHOHATBHOM
JesITeNIbHOCTH

Kpurepun 3,12

CocraBieHue npe3eHTanum
Pemenue skcriepuMeHTaTBHBIX
3a1a4

MIIP 1 wucnojgbp30BaHue
Pa3IMYHBIX BUJOB
MMO3HABATEILHOU AEITEILHOCTH
Y OCHOBHBIX MHTEJJIEKTYJIbHBIX

Kpurepun 9,11

3amura pedepara
BrimosniHeHne MpoOEKTHOM
paboTbI
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oreparuii (MocTaHOBKA 3aJ1a4H,
(bopMyIHpOBaHUE TUTIOTES,
aHaJIM3 U CHHTE3, CPaBHEHHUE,
000011IeHHE, CUCTEMATH3aLIHS,
BBISIBJICHHE ITPUYUHHO-
CIICICTBEHHBIX CBS3CH, IIOMCK
aHaJIOTOB, (POPMYJIMPOBAHHE
BBIBOJIOB) ISl PEIIICHHUS
[MOCTaBJICHHOH 3aa4H,
MIPUMEHEHHE OCHOBHBIX
METOIOB IMO3HAHUS
(HabmroieHre, HayYHbIN
9KCIIEPUMEHT) JIJIS U3yYCHUs
XUMHYECKUX O0BEKTOB U
IIPOIIECCOB, C KOTOPBIMU
BO3HHKACT HEOOXOIMMOCTh
CTaJIKUBATHCS B
npodeccuoHaIbHON cdepe

MIIP 2 ucnonb3oBaHue Kpurepuu 9,11 3amuTta pedepara
Pa3IUYHBIX UCTOYHUKOB IS Brinonnenue npoekTHOM
MOJTy4YEHHUS XUMHUECKON paboThl

uHpOpMaLNY, YMEHHE OLIEHUTD
e€ JI0CTOBEPHOCTD LIS
AOCTHIKCHUS XOPOIINX
pE3yJIbTAaTOB B
npodeccuoHaIbHON cdepe

KPUTEPUU U HOPMbI OIIEHKHA 3HAHUH OBYUYAIOIIIUXCA

1. OueHka yCTHOrO OTBeTA.

OtmMmeTKa «5».
- OTBET MOJIHBII U MPaBUJIbHBIN HA OCHOBAHUU U3YYE€HHBIX TEOPUH;
- Marepuai U3J0KEH B OMPEICIEHHON JJOTHYECKOM MOCIeI0BATEIbHOCTH, TUTEPATYPHBIM SI3IKOM;
- OTBET CaMOCTOSTEIbHEIMH.

OrMmeTka «4»:
- OTBET MOJIHBII U MPaBUIIbHBII Ha CHOBAaHUH U3YYCHHBIX TEOPUIL;
- Marepuai U3J0KEH B OMPEIeIEHHON JTOTHYECKOM MOCIeJ0BaTEIbHOCTH, TTPH 3TOM JOMYIICHBI
JIBE-TPU HECYIIECTBEHHbIE OLTUOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

OTMeTKa «3»:
- OTBET IOJIHBIH, HO TPY 3TOM JIOMYIIIEHA CYIIIECTBEHHAs OIIMOKA UJIM OTBET HETIOHBIH,
HECBSI3HBIMN.

OTMmeTKka «2»:
- TIpU OTBETE OOHAPY’KEHO HEMOHMMAHUE yJalTuMCs OCHOBHOTO COJIEp)KaHUsI y4eOHOTO MaTepraia
WM JIOMIYIICHBI CYIIIECTBEHHBIE OIIMOKHM, KOTOphIe 00YJAIOIINUNACS HE MOXKET UCIIPABUTH MPU
HaBOJAIITUX BOMPOCAX YUUTEISI, OTCYTCTBHE OTBETA.

2. OuneHka YKCNEePUMEHTATbHbIX YMEHH .
- OneHKa cTaBUTCS Ha OCHOBaHUM HAOJIOJICHUs 32 00y4arOIUMHUC U MTUCbMEHHOTO OTYeTa 32
pabory.
OrMmeTtka «5»:
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- paboTa BBINOJIHEHA MOJTHOCTHIO U MPAaBUIIBLHO, C/ETaHbl IPABUIIbHbBIC HAOIIOACHUS U BBIBOIBL;
- DKCIEPUMEHT OCYIIECTBIICH 110 TUIAHY C YYETOM TEXHUKH OC30MaCHOCTH U MPaBUII PabOThI C
BeleCTBaMH U 000pyA0OBaHUEM;
- TPOSIBIICHBI OPTaHU3AIMOHHO - TPYJOBBIC YMEHUS, TIOIJICPKUBAIOTCS YHCTOTA pabodero Mecra u
MOPSAIOK (Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCS PEaKTHUBBI).

OtrMmeTka «4»:
- paboTa BBINIOJHEHA MPABUJILHO, C/EJaHbl MPABHIIbHbIC HAOIIOACHUS U BBIBOJIBI, HO IIPH 3TOM
OKCIIEPUMEHT MTPOBEJICH HE MOJHOCTHIO WIIM JAOIMYIIEHBI HECYIIECTBEHHBIC OIUOKH B paboTe ¢
BEIIECTBAMH U 000PYIOBAHUEM.

OtrMmeTka «3»:
- paboTa BBITIOJHEHA MPABUIHLHO HE MEHEE YeM HAIOJIOBUHY WU JIOMYIIEHA CYIIeCTBEHHAS
omuOKa B X0JIe SKCIIEPUMEHTA B OOBSICHEHUH, B 0(DOpPMIICHUH pabOThI, B COOJIOICHUN TTPABUI
TEXHHUKHU 0€3011aCHOCTH Ha paboTe C BEeIIecCTBaMU U 000pyI0BaHUEM, KOTOpasi UCTIPABIISETCS 110
TpeOOBAHUIO yUUTEIS.

OTMeTKa «2»:
- JOMYIIEHBI 1Be (U OoJiee) CYIIECTBEHHBIE OIIMOKHU B XOZE: IKCIIEPUMEHTa, B OOBSICHEHUH, B
odopmiieHnH paboTHI, B COOJIIOICHUY MPABUI TEXHUKU 0€3 OMACHOCTH IIpH paboTe ¢ BEIICCTBAMHU
1 000pyIOBaHUEM, KOTOpbIE 00YyYaroIIMiics He MOKET UCIPABUTH Jake M0 TPeOOBAHUIO YUUTEIS;
- paboTa He BBHIMOIHECHA, Y 00YYarOIIEerocs OTCYTCTBYET IKCIIEPUMECHTAILHBIC YMCHHSL.

3. OueHka yMeHHii pemiaTh JKCHEePUMEHTAIbHBIE 3a1a491
Onenxa«S»:
— IIJaH PEIICHHs COCTABIICH IPABHIIBHO;
— MPaBWIBHO OCYIIECTBIICH MOJ00P XUMHUICCKUX PEAKTHBOB U 000PYIOBAHHUS;
— JIaHO IOJIHOE OOBSICHEHUE U C/ICTaHbI BEIBOIbI.
Ounenka «4»:
— IJIaH pelIeHUs COCTABIICH MPABHUIILHO;
— MpaBWIBHO OCYIIECTBIIEH MOJ00P XUMUYECKUX PEAaKTHBOB U 000PYIOBaHUS, IPH STOM
JOTYIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OIMOOK B 0OBSICHEHUH U BHIBOJIAX.
Onenka «3»:
— IJIaH pelIeHUs COCTABIIEH MPABUIIBHO;
— MpaBWIBHO OCYIIECTBIIEH MOJ00P XUMUYECKIX PEAKTHUBOB U 000PYIOBaHUS, HO
JIOTIYIIIEHA CYIIECTBEHHAs OTNOKa B OOBSICHEHUU U BBIBOJIAX.
Onenka «2»:
— JomyuieHsl aBe (1 06oee) CyliecTBEHHbIE OTMOKY B TJIaHE PEUIeHMs], B Toa00pe
XUMHYECKHX PEaKTUBOB U 000pyAOBaHUs, B OOBSICHEHHH U BBIBOJIAX.

4. OueHKa yMeHHil pemiaTh pacyeTHble 3aJaydu.

O1meTka «5»:
- B JIOTMYECKOM PACCY>KJCHUH U PEIICHUHU HEeT OMUOOK, 3a/aya pelieHa parruoHaTbHbBIM
CIT0co00M;

OrmeTka «4»:
- B JIOTUYECKOM PACCYKJICHUU W PEIICHHs HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4ya pelieHa
HEPAIMOHAIBHBIM CIIOCOO0OM, WIIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

O1meTka «3»:
- B IOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMMOOK, HO TOMYIIIeHa CYIIeCTBEHHAs OLTHOKA
B MaTeMaTHYECKUX pacyeTax.

OTMeTka «2»:
- UIMEETCsI CYIIECTBEHHBIE OMMMOKH B JIOTHYECKOM PACCYKJICHUHU U B PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3aJaHueE.
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5. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

OrMmeTka «5»:
- OTBET IOJIHBIN U MPaBWIBHBIN, BO3MOXKHA HECYIIECTBEHHAS OIIHOKA.

OrMmeTka «4»:
- OTBET HETIOJIHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OITHOOK.

OrMmeTka «3»:
- paboTa BBITIOJHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJTHA CYIIIECTBEH Hasl ONMIUOKA U MPU
9TOM JIBE-TPHU HECYIIICCTBCHHBIE.

OTMmeTKka «2»:
- paboTa BBITIOJHEHA MCHBIIIE YeM HATIOJOBUHY WIJIH COICPIKHUT HECKOJBKO CYIIECTBEHHBIX
OIINOOK.
- paboTa He BBIMOIHEHA.
[Ipu oleHKE BBITIOJIHEHHS MUCHbMEHHON KOHTPOJIBHON pab0OThl HEOOXOIUMO YUYUTHIBATh TPEOOBAHUS
enHOTo Op(horpadUIECcKOro pexnma.

6. OuneHka TecTOBBIX PadoT.

TecTbl, cocTOAIIME U3 TSATH BOIIPOCOB MOYKHO HCIIOJIB30BATh MOCIE U3yUEHUS KaXI0Tr0o
Mmatepuaia (ypoka). Tect u3z 10—15 BonpocoB Hucrosib3yercs A1 NEPUOANYECKOTo KOHTpois. Tect
u3 20—30 BOIIpoCoB HEOOXOAUMO HCIOIB30BATh JIJIsI HTOTOBOTO KOHTPOJIS.

[Ipu olleHMBaHUU UCTIOJIB3YETCS CIIEAYIONIAs IIKaja: A1 TeCTa U3 ISITH BOIPOCOB
* HET OIIMOOK — OIEHKa «5»;

* O71HA OIIMOKA - OLIEHKA «4»);

* JIBE OIIMOKN — OLIEHKA «3»;

* TPU OLIMOKH — OLIEHKA «2).

Jnst Tecta u3 30 BOmpocoB:

* 25—30 npaBUIIBHBIX OTBETOB — OIEHKA «5»;

* 19—24 npaBuUIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 nmpaBUIIBHBIX OTBETOB — OIEHKA «3%;

* MeHbIIE 12 IpaBUIBHBIX OTBETOB — OLICHKA «2».

7. OneHka caMOCTOATEIbHbIX MUCbMEHHBIX PadoT.

OtmMmetka "'5" craBuTCH, €CiIn:

1) paborta BbImoHEHA O€3 OMIMOOK ¥ HEIOUYETOB;

2) nomycTuil He OoJsiee OTHOTO HEJl0YeTa.
OtMmerka "'4" craBUTCSH, €CJIH BBINOJHEHA pad0Ta MOJHOCTBIO, HO JONYLIEHbl B Hel:

1. He Gosiee oAHOM HETPYOOil OMOKU U OJHOTO HEJIOYETa,

2. unu He 6oJjiee ABYX HEJ0YETOB.
Otmerka "3" craBuTcs, eciu 00y4alOUIUiic TNPaBUJIbHO BBINOJIHHUJI He MeHee 2/3 paGoThl
WM 10MYyCTHI:

1. He Gonee ABYX TpyOBIX OMINOOK;

2. unu He 6ojee o1HON TpyOo U OHOM HerpyOoii OIIMOKH U OJJHOTO HEJI0UETa;

3. unu He 60Jee ABYX-TpeX HErpyObIX OMMOOK;

4. unu otHOM HEerpyOoil OIMOKYU U TPEX HEA0YETOB;

5. WM npu OTCYTCTBUU OUIMOOK, HO MPH HAJTUYUU YETHIPEX-TISITH HEJJOUETOB.
OtMmerka "2" craBUTCH, €CIH 00yYAIOLIUIACS:

1. momycTuia 4HCiIO OMMOOK M HEJOYETOB MPEBOCXOAsIIEe HOPMY, MPH KOTOPOH MOXKET OBbITh
BBICTaBJIeHA orieHKa "3";

2. WM €CIU MPaBUIILHO BBHITIOJIHIII MEHEE MOJIOBUHBI paOOTHI.
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8. OueHka BHINOJTHEHUS KOHCIEKTA
Ouenka «5» - KOHCIIEKT COCTaBJICH IO IJIaHy, COOJIIOIAeTCs IOTHYHOCTD, MOCIIEI0BATEIbHOCTD
U3JI0KEHHS MaTepualia, KaueCTBEHHOE BHEIIHEe 0OpMIICHUE, 00beM - 4 TeTpaaHble CTPAHULIBI;
OuneHka «4» - KOHCIIEKT BBINOJHEH II0 IUIaHY, HO HEKOTOpPhIE BOIPOCHI PACKPBITHI HE
HOJTHOCTBIO, €CTh HeOOJbIINe HeJOYETHl B paboTe, 00beM — 4 TeTpaHbIe CTPAHHIIBL;
Ounenka «3» - Ipy BBIMOJIHEHNH KOHCIEKTa HAOMIOZAaeTCsl OTKJIOHEHHE OT IJIaHa, HapylleHa
JOTUYHOCTh, OTCYTCTBYET BHYTPECHHSS JIOTMKA W3JIOKEHUS, YAOBICTBOPUTEIHHOE BHEIIHEE
odopmienue, 00beM MeHee 4 CTpaHHIL;
OueHnka «2» - TeMa He pacKpbITa, HEYIOBJICTBOPUTEIbHOE BHEIIHEE O0opMIIeHHE, 00BeM MeHee
2 CTpaHHull.

9. Ouenka 3amuThl pedpepara
Ouenka «5»

— Tpu cocTaBieHUHU pedepara OBLIO HCIIONB30BAHO JIOCTATOUYHOE KOJIMYECTBO HCTOYHHKOB
JTUTEpaTypel, pedepat BepHO 0POPMIICH, TeMa BCECTOPOHHE PACKPHITA, CICIIAHBI BHIBOIBI,
CTYJIEHT BJIaJICET MaTepPHAIOM, CTYJEHT BEPHO OTBEYAET HA BOMPOCHI ONIMOHEHTOB.

Ouenka «4»

— TIpu cocTaBiieHWU pedepara OBLIO MCIOIB30BAHO JOCTATOYHOE KOJIMYECTBO HCTOYHHKOB
JUTEepaTyphl, TeMa BCECTOPOHHE pPACKpbITa, CIEIaHbl BBIBOJbI, CTYJEHT BIaJeeT
MaTepuaioM, CTYJIEHT BEPHO OTBEYAECT HAa BOMPOCHI OMIIOHEHTOB, HO UMEIOTCS OIHUOKH B
odopmIIeHUH PabOTHI.

Ouenka «3»

— Ipu cocTaBieHUH pedepara ObLIO MCIIOIB30BAHO HEAOCTATOYHOE KOJMYECTBO MCTOYHHKOB
JUTEpaTyphl, TEMa PaCKPhITA HE MOJHOCTHIO, HE CAETaHbl BBIBOJBI, CTYJICHT HE OTBEYaeT Ha
BOITPOCHI ONIMOHEHTOB, UMEIOTCS OIIMOKH B O(POPMIIEHUH pabOTHI.

Ouenka «2»
— He BBHINOJHEH pedepar.

10. Ouenka BbINOJTHEHHS ONOPHOI0 KOHCIIEKTA
OueHnka «5» BBICTaBIAETCS CTYAEHTY, €CIIH C/I€JIaH ONOPHBIA KOHCIEKT 110 33aJaHHOMY MaTepHaiy,
BEPHO JIaHbl OMNpe/eNIeHus, Tabaulla WIM CXeMa COCTaBJIeHAa JIOTUYHO, €CThb YETKHE CXOJICTBA U
pa3Iuyuusl MPOLECCOB, KOHCTIEKT COAEPKHUT U300paKEHUS, OTKPBITHS YUEHbIX, [TOJIOKEHUS TEOpUi 1
UX OIMCAaHME, IPUBEIEHBI IPUMEDPBI.
Ounenka «4», ecnu clejgaH KOHCHEKT IO 3aJaHHOMY MaTepuaiy, BEpHBI JaHbl OINpeaeseHus,
TaOJIMIIa WIIK CXE€Ma COCTABJICHA JJOTMYHO, €CTh YETKHE CXOJICTBA M Pa3IndMsl MPOLIECCOB, KOHCIEKT
COJIEP’KUT H300paxKeHMs, OTKPBITUS YUEHBIX, TOJOXKEHUS TEOPHUl M HX OINHCAHUE, NMPUBEICHBI
IIPUMEPBL, HO €CTh HEKOTOPBIE HETOYHOCTH.
Ounenka «3» craBUTCS, €CIIM BEPHO JaHbl ONPENEICHUs, HO HE CJeJlaH KOHCIEKT IO 3a/laHHOMY
Marepuainy, Ta0nMila WM CXeMa COCTaBJeHa C TPYObIMH HETOYHOCTSIMH, MHOTO CJIOBECHOIO
U3JI0’KEHUS MaTepuaia.
Ounenka «2» cTaBUTCS, €CIIN CTYJEHT HE BBIIIOJHWII 3a/IaHUE.

11. Ouenka 3a BbINOJIHEHHE POEKTHON padoThI
Beicokuii ypoBeHb - OTmMeTKa «5»
1. [TpaBUIIbHO MOHSATHI LIEJTb, 33/1a49H BBHITOIHEHHUS TIPOEKTA.
2. CoburoieHa TEXHOJIOTHS UCTIOJTHEHUS POEKTA, BbIAEPKAHbl COOTBETCTBYIOIINE JTAIbI.
3. IIpoekT oopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMHU.
4. IIposiBJIeHBI TBOPYECTBO, MHUIIMATHUBA.
5. IlpenbsaBiaeHHBIN NPOAYKT AESITEIBHOCTH OTINYAETCS BBICOKMM Kaue€CTBOM MCIIOIHEHMS],
COOTBETCTBYET 3asBJIEHHOU TeMe.
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IHoBbIIeHHBIH YPOBeHDb - OTMETKA «4»
1. ITpaBUJIBHO MOHSATHI LIENb, 3a/1a4H BBIIIOJHEHUS IIPOEKTA.
2. CoOmrofieHa TEXHOJIOTHS MCIIONHEHHUS IPOEKTa, 3Talbl, HO JOMYIIEHbl HE3HAYUTEIbHBIC
OLIMOKH, HETOYHOCTH B O(POPMIICHHH.
3. IlposiBieHO TBOPYECTBO.
4. IlpenbsaBIeHHBIN MPOLYKT IEATEIbHOCTH OTIIMYAETCS BBICOKUM KauyeCTBOM HCIIOJIHEHUS,
COOTBETCTBYET 3asBJIICHHOU TeMe.
ba3oBblii ypoBeHb - OT™MeTKa «3»
1. ITpaBUJIBHO MOHSATHI LIENb, 3a/1a4H BBIIIOJHEHUS IIPOEKTA.
2. Coburo/ieHa TEXHOJIOTHS BBITIOJTHEHUS MPOEKTa, HO UMEIOTCs 1-2 omMOKH B 3Tanax uid B
oopmieHHH.
3. CaMOCTOSATENBHOCTh MPOSIBJICHA Ha HEJOCTATOYHOM YPOBHE.
Hwu3skuii ypoBenb - OT™MeTKa «2»
[TpoeKkT He BBIMOIHEH UM HE 3aBepIICH

12. Ouenka BbITIOJIHEHHSI TPe3eHTANN I
Onenka «5» cTaBUTCS, €CIIU:
® COOTBETCTBHUE COJICPKAHUS TEME;
® TpaBWIbHAs CTPYKTYPUPOBAHHOCTH MH(OpMALINH;
® HAIWYUE JIOTUYECKOU CBSI3U M3JI0KEHHON HH(POpPMAIIUK;
® HCTETUYHOCTH OPOPMIICHHS, €r0 COOTBETCTBHE TPEOOBAHUSIM;
e paloTa mpe/cTaBiIeHa B CPOK.
Ouenka «4» CTaBUTCS, €CIIH BBIIEPKAHO:
® COOTBETCTBHUE COJICPKAHUS TEME;
® TpaBWIbHAs CTPYKTYPUPOBAHHOCTHh HH(OPMAIIHH;
® HAIWYHUE JIOTUYECKOM CBSI3U M3I0KEHHON HH(POpMAIUH;
® OCTETUYHOCTH OOPMIICHHS, €T0 COOTBETCTBHE TPEOOBAHUSIM;
e paboTa mpe/cTaBiIeHa B CPOK.
Ho pabota conepxuT ¢pakTruueckue HETOUHOCTH.
Ouenka «3» cTaBUTCS, €CITU:
® HET COOTBETCTBUS COACPKAHUS TEME;
® MesKHe ONIMOKH B CTPYKTYPUPOBAHHOCTH HH(OPMAIIHH;
® HET JIOTUYECKOU CBSI3U M3JI0KEHHON HH(POpMAIUY;
® OBCTETUYHOCTH O(POPMIICHHS, HE COOTBETCTBHE TPEOOBAHUSIM;
e paboTa MpeICTaBJICHA M03KE YCTAHOBICHHOTO CPOKA.
Ouenka «2» cTaBUTCS, €Clid padoTa HEe BBIMOJIHEHA.

13. Ouenka caMoOCTOSITeIbHOM PadoThl B TETPaJAH ¢ UCMOJb30BaHNEM yYeOHUKA:
OtMmeTKa: «5» - BEIIOTHUII BCE 3aTaHUSI
«4» - BBITIOJIHUII 3aJaHUE TTOJIHOCTBIO, HO C OIIMOKAMU, U YaCTUYHO BBIITOJIHUI, HO HE
MeHee
70 % OT IMOCTaBJIECHHOTO 3aJaHUs
«3» - MPaBWJILHO BBITIOJIHWI TOJILKO MOJOBUHY 00513aT€LHON YacTH 3aJaHUI
«2» - B KaXXI0M 33JJaHUM MHOTO OIIMOOK (0OJbIIIe, YeM MPaBUIBHBIX OTBETOB).
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JIUCT UBMEHEHUI U JONNOJTHEHUIN

Mara Coaepxanue u3MeHeHHUS U Ne cTrpanunbl, ABTOp
JOTIOJTHEHM S NYHKT
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