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1. HEJIA A 3AJIAYU JTUCHUITJINHBI

1.1. leau gucuMILIMHBI — obecniedeHre GyHIaMEHTATBHON XUMHYECKON
IIOJICOTOBKH, ITO3BOJIAIONICH OYIYIIMM CIICIIHAINCTaM OPUCHTHPOBATHCSA B HAYY-
HO- TEXHUYECKON MH(OpMAIIUU, UCIIOIH30BaTh XUMHUUYCCKHE TPHHIIMIIBI U 3aKO0-
HBI JUIsI OPMUPOBAHMS Y CTYJCHTOB OCHOB HAyYHOTO MBIIIJICHUS, B TOM YHCJIC:
MOHMMAaHUIO TPaHUIl MPUMEHHUMOCTH XUMHUYCCKUX TIOHSITHH W TEOPHI; YMCHHUIO
OIICHMBATh CTEIICHb JJOCTOBEPHOCTH PE3YyJIbTaTOB TCOPCTHUCCKUX M AKCIICPUMCH-
TaJbHBIX HCCIEJOBAHUHN; YMEHUIO IUIAHUPOBATh XUMHUYECKUNA W TEXHUYCCKUN
AKCIIEPUMEHT U 00pabaThIBaTh €T0 PE3YJIBTATHI C UCIIOJIB30BAaHUEM COBPEMEHHBIX
METO/I0B

1.2. 3agaun ocBOEHHS JUCHHUILIMHBI: OCBOCHHE OCHOBHBIX XMMHUYECKHX
3aKOHOB, U MPEAEIOB MPUMEHUMOCTU TUX 3aKOHOB JJISI TEOPETUUECKOTO U IKC-
MEPUMEHTAIBHOTO HCCE0BaHUs MPOQPECCHOHANIBHBIX 3a/1ad; M3y4YeHHUEe Ha3Ha-
YEHUS U MPUHIIMIIOB JEHCTBUSI OCHOBHBIX XMMHUYECKHX METOJIOB, IIPHOOPETCHUE
HABBIKOB PabOTHI ¢ U3MEPUTEIBLHBIMUA MPUOOpPaAMU U MHCTPYMEHTaMU; MpUoOpe-
TEHUE HABBIKOB MOJCIMPOBAHUS XUMHUYECKUX MPOILIECCOB U SIBIICHUMN

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Juctunmuaa b1.014 «XuMusy» OTHOCUTCS K IUCIUIUIMHAM 0a30BOM 4acTH
61oka b1y4yebHoro maHa.

3. IEPEYEHDb IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUS 110
JUCHUTIJIMHE
[Ipotiecc n3ydeHus: TUCHUIIITUHBL « XUMUSD HaIMpaBjieH HA (OPMUPOBAHUE
CIEAYIOIMNX KOMIIETCHIIUH:
OIIK-3 - CmocoOeH TPUMEHSATH  COOTBETCTBYIOIIMN  (U3HKO-
MaTeMaTUYECKHI armapaT, MeTOIbl aHAJIN3a U MOJICTUPOBAHHMS, TEOPETUIECKOTO
1 DKCIIEPUMEHTAJIBLHOTO UCCIICIOBAHUS MPU PEIICHUH MPOGECCUOHAITBHBIX 3a71a4

Pe3yabTaTrhl 00y4eHus, XapaKTepU3yIOLIue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETCHIIUN

OIIK-3 3HaTh OCHOBHBIE TEOPETUYECKHUE MPEJICTABICHUS O CTpOe-
HUU aTOMa, O MPUPOJE XMMHUYECKON CBSI3M B MOJIEKYJaX,
3aBUCHUMOCTh XUMHYECKUX CBOMCTB BEHIECTB OT MX CTpOE-
HUSI, 3aKOHbl XMMHYECKOW TEPMOJIMHAMUKH U KHHETHUKH,
PacTBOPBI, OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHU-
YECKUX, JJICKTPOXUMHYECKUX TIPOILIECCOB, MPAKTUYECKU
BOXKHBIX JJII TEXHOJIOTMYECKOro MPUMEHEHUsT B Tpodec-
CHOHAJIBLHOM JNESITCIbHOCTH.

YMeTb, pUMeHSssi COOTBETCTBYIOIIMM (PU3UKO-MaTeMaTHue-
CKMM anmnapar, METOAbl aHAJIN3a U MOACIUPOBAHUSA XUMUYE-
CKMX IPOLIECCOB, pEIIAaTh TUIIOBbIE XUMHUYECKHE 3a0a4H.

BJ'I&I[CTI) HaBBbIKaAMU IMPOBCACHUA XUMHUUYCCKOT'O SKCIICPH-




MCHTA U 06pa6OTKI/I €T0 PE3yJIbTAaTOB, HABBIKAMMA HCIIOJIb-
30BaHHA COBPCMCHHBIX I/IH(i)OpMaHHOHHBIX TEXHOJOTUH

4. OBPBEM N CIIUIIJINHBI
OO011ast Tpy10€MKOCTh JUCHHUIIIIUHBI « XUMHSD COCTABISIET 3 3.€.
Pacnpenenenne Tpy0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHas popma 00y4eHust

§ Beero CemecTpsl
Buasr yueOoHOM paboThI
4acoB )
AyIuTOpHBIE 3aHATHSA (BCEro) 36 36
B ToMm uncie:
Jlekuun 18 18
Jlabopartopusbie padoTsl (JIP) 18 18
CamocrosiTesibHas padoTa 72 72
Buasl mpoMeKyTOYHON aTTECTALUU - 3a4ET + +
OO6m1as Tpy10€MKOCTh
aKaJeMUYECKHE Yachl 108 108
3.€. 3 3
3a04Hasi Gpopma 00y4eHHUs
Buasl yueOoHOM paboThI Beero Comeetpy

ARLYH P 4acoB )
AyAuTOpHbBIE 3aHATHS (BCEro) 8 8
B Tom uncie:
Jlexumn 4 4
JlabopaTopusie padotsl (JIP) 4 4
CamocrosiTesibHas paboTa 96 96
Yacel Ha KOHTPOJIb 4 4
Buabl mpoMeKyTOYHOM aTTECTALUU - 3a4ET + +
OO6mr1ast Tpy10€MKOCTh
aKaJIeMUYECKHUE YaChl 108 108
3.€. 3 3




5. COAEP KAHUE JUCIUIIJIMHBI (MOAYJIS)
5.1 Copep:kanue pa3ieoB JUCHUIIMHBI M pacnpeaeeHue TPyAOeM-
KOCTH 110 BH/JaM 3aHATHI
ouyHasi Gpopma 00yueHust

/ HaunmeHoBaHue TeMBbl CopnepxaHue paszena Jlexn JLa6. CPC Beero,
I 3aH. qac
1 OcHoBHbI€ TTOHATUS (OCHOBHBEIE MOHATHS W 3aKOHBI XHMHH. 2 4 12 18

u 3aKkoHEI XuMmun  |Knaccer HCOPraHNM4YCKUX COG,Z[PIHCHHI;'I.

2| Crpoenue atoma. [SnepHas Mojens atoma. [BOHCTBEHHAs
Ilepuonnueckass |npupona 3nekTpoHa. KBaHTOBbIE unca.
CUCTEMa JIEMEHTOB [ATOMHBIE opOuTanu. Tpu mnpuHIUNA
JA.M.MeHneneeBa [pacupeneneHusi 3JIEKTPOHOB B aTOMax. 4 12 16
[lepuoanueckass cucrema 3JIEMEHTOB
JA.M. MeHneneeBa ©  BIEKTPOHHAS
CTPYKTypa aTOMOB.

3 | Xumuueckas cBsi3b |[KBaHTOBO-MEXaHMUYECKUE TPEICTaBIIC-
HUS O MeXaHu3Me OOpa3oBaHHS XHMH-
YECKOM CBSI3M: METOJ BAJICHTHOM CBSI3U
(MBC) u metroa MOJEKYyISpPHBIX OpOU-
taneit (MMO). Peakuuu oxucnenus —
BOCCTAHOBJICHHSI.

4| OcHoBHbIE 3aKOHO- |OCHOBBI XMMUYECKOH TEPMOJMHAMUKHU:
MepHOCTH xumude- |1™  3akoH TepMoauHaMuKu BHyTpeH-
CKHUX TIPOIIECCOB  [HSS DHEPTUs. DHTANbIUA. TepMoXuMusl.
2°" 3aKOH TEPMOJIMHAMUKH. JHTPOIIHSL.
TepMoauHaMU4Yeckue TOTSHIUANBI -
KPUTEPUM HANPABICHHOCTH XHMHYE-
CKMX peakUui. XMMHUYECKas KUHETHKa
U XHMHYECKOE PaBHOBECHE: CKOPOCTh
XUMHYECKHX PEaKINid, 3aBUCHMOCTb OT
KOHIIGHTPALUK, TeMIepaTypbl. XHUMHU-
YecKoe pPaBHOBECHE W €ro CMEIICHHE
(mpunnun Jle — [larense).

5 HucnepcHbie Knaccudukanus u oOmue cBoiCTBa
cucteMbl. PacTBOPBIL. |pacTBopo. 3akonsl Payns u Ienpu.
CnencrBus 3akoHOB Payns. Ocmoruue-
CKO€ JaBieHHe. PacTBOpBI 3IEKTPOIIHU-
TOB Peakiiun oOMeHa B pacTBOpax dJeK-
TposuToB. MOHHOE TpPOM3BENECHHUE BO-
nbl. Bomoponssiii mokasarens. [Ipous-
BEJICHUE PAaCTBOPUMOCTHU. ['nuiponus co-
JIeH.

6 SHCKTPOXI/IMI/I'—IGCKI/Ie FaJ'II)BaHI/I'-IeCKI/Ie DJICMCHTBI. BO3HHUKHO-
CUCTEMBI U MPOLEC- |BEHUE JIBOMHOTO DJIEKTPUUYECKOTO CIIOS;

CBI PABHOBECHBIN 3JICKTPOJHBIN MOTEHUIHUAN| 4 4 12 20
XUMHUUYCCKUC nu KOHL[CHTpaLII/IOHHI:IG
TraJIbBAaHUYECKUE AJIEMEHTBI JIEKTPO-




mu3: 3akoHbl Dapane, KaromHbIE U
aHonHbIe mporecchl. OOmue cBOHCTBA
MmetauioB. Kopposust xumuueckas u
AIIEKTPOXMMHUYECKAs. 3alIUTa METAJUIOB
OT KOPPO3HH.

Htoro 18 18 72 108
3a04Has opma 00yyeHus
o
ﬂ? HaunmeHoBaHue TeMbl CopnepxaHue paszena Jlexn JLaG. CPC Beero,
- 3aH. qgac
1| OcHoBHble moHSATHS (OCHOBHBIC TOHSATHS W 3aKOHBI XHMUH. 16 16
1 3aK0oHbI xuMun  [Kiaccel HeOpraHMYeKUx COeIMHEHMII.
2| Crpoenne atoma. |[SnmepHas moaens aroma. [IBOMCTBCHHAsS
[lepuonuueckas |npupojga 3nexkTpoHa. KBaHTOBbIE UHCIIa.
CHCTEMa JJIEMEHTOB [ATOMHBIE opbOutamu. Tpu NpUHIHUIA
JA.N.MenneneeBa |pacnpenesieHUsi 3JEKTPOHOB B aTomax.| 1 - 16 17
Ilepuonnueckass cucremMa 3JIEMEHTOB
JAW. MenneneeBa U IIEKTPOHHAS
CTPYKTypa aTOMOB.
3 | Xumuueckas cBsi3b |[KBaHTOBO-MEXaHMUYECKUE TIpEICTaBIIC-
Peakuuu okucieHus |HUSL O MEXaHU3ME OOpa30BaHUS XUMU-
—BOCCTAHOBJIGHMS.  |YCCKOW CBSI3M: METOJ BAJCHTHOW CBS3M| ] 16 16
(MBC) u meroa MONEKYyISpHBIX OpOU-
taneit (MMO). Peakuuu oxucnenus —
BOCCTaHOBJICHMUSI.
4| OcHoBHbIE 3aKOHO- [OCHOBBI XUMHUYECKOW TEPMOIHHAMUKH:
MEpPHOCTH XUMHYE- 1" 3akon TepMOANHAMUKU BHyTpeH-
CKHX TIPOIIECCOB  [HASI DHEPTUA. DHTAIBIUSA. TEePMOXUMHS.
2°" 3aKOH TePMOJIMHAMUKH. JHTPOIIHSL.
TepMonuHaMHYeCKHE TOTCHIHAIBI -
KPUTEPUH  HAaNPaBJICHHOCTH ~XHMHYe-| ) 6 .
CKUX peakuuil. XuMuyeckass KMHETHKa
U XUMHUYECKOE PaBHOBECHE: CKOPOCTb
XUMUYECKUX PEAKIUH, 3aBUCUMOCTb OT
KOHIIGHTpAllK, TeMIepaTypbl. XHUMH-
YECKOE PABHOBECHME M €ro CMEIICHHUE
(mpunnun Jle — [larense).
5 HucnepcHbie Knaccudukanus u oOmue cBOHCTBa
CHCTeMBL. PacTBOpBL. pactBopoB. 3akoHbl Payns u I'eHpu.
CnencrBus 3akoHOB Payns. Ocmoruue-
CKO€ JaBiieHHe. PacTBOpBI 3IEKTPOIIHU-
TOB Peakuun oOMeHa B pacTBOpax dIeK-| 16 17
TposiuToB. MOHHOE MpOU3BEIEHUE BO-
nbl. Bomoponsslii mokasarens. [Ipous-
BEJICHUE PAaCTBOPUMOCTHU. ['nuponus co-
JIEH.
6 [DnexTpoxumuueckue|l aJbBaHUYECKHE 3JIEMEHTHI: BO3HHUKHO-
CUCTEMBI U MPOIIEC- |BEHUE z[BoﬁHvoro DMEKTPUIECKOTO CIOSL| | A 6 )
CBI PABHOBECHBIN 3JIEKTPOJHBINA IMOTEHLIHAT

XUMHNYCCKHUEC n KOHIOCHTPAIIMOHHLIC




raTbBaHUYECKUE DJIEMEHTBI JIEKTPO-
mu3: 3akoHbl dapane, karogHble U
aHoaHble mporeccel. OOmuUe CBOWCTBA
MertauioB. Koppo3uss xumuueckas Hu
ANEKTPOXUMHUYECKAsl. 3aluTa METaIOB
OT KOPPO3UHU.

Hroro 4 4 96 104

5.2 IlepeyeHb 1a00paTOPHBIX padoT

[lepedenn mabopaTopHBIX pabOT (0uHAS opMa 00yUIEHUS):
1. OCHOBHBIE TOHATHSA U 3aKOHBI XUMUU. Kitaccel HCOPTaHUYCCKUX COGHHHGHHﬁ.

2. 3aKOHOMepHOCTI/I W3MEHEHUS XHUMUYECKHUX CBOMCTB 3JIEMEHTOB U MX COGI[I/IHCHI/If/’I B
rpymiax u rnepuogax HepHO,I[I/I‘{eCKOﬁ cucteMbl. OKUCIIUMTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuuu.

3. KuHeTHKa XHMUYECKHMX PEAKIUM M XMMUYECKOE PABHOBECHE
. Peakiiun oOMeHa B pacTBOpax 3J1€KTPOJIUTOB.

4. I'anpBaHMYECKUE PJIEMEHTHI. 9JICKTpOJ'IPI3.

[lepedenn 1abopaTopHbIX padOT (3a0uHas hopma oOydeHMUs)
1. I'anpBaHMYECKUE DJIEMEHTHI. 9JICKTpOJ'IPI3.
6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBUMM C y4eOHBIM IJIJAHOM OCBOEHHE AUCIUIUIMHBI HE MpEy-
CMaTPHUBAET BBIMOJIHEHUE KYpPCOBOTO MpOEKTa (pabdoThl), HO MPEAyCMaTpPUBAET
BBINIOJIHEHHUE KOHTPOJIbHOM paOOThI J1sl 32049HOM (hOpMbI 00YUEHUS

7. OHEHOYHBIE MATEPHUAJIBI JIJISI TIPOBEJAEHUSA
MNPOMEXYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JUCHUTIJIMHE

7.1. Onucanue nokasareJieil 1 KpuTepreB OLCHMBAHUSI KOMIIeTEeHIN A
HA Pa3JIMYHbIX 3Tanax ux opMuUpoBaHUSs, ONIMCAHHUE IIKAJ OLIEHUBAHUS

7.1.1 DTan Tekyuero KOHTPoJs (04HOM PopMbI OOyUEHMUS)

Pe3ynbTaThl TEKYIIEr0o KOHTPOJISI 3HAHUKW U MEKCECCUOHHOW aTTECTaluu
OLICHUBAIOTCS I10 CIEAYIOLIEN CUCTEME:

«aTTEeCTOBaHY;

«HE aTTECTOBaH.

PesyabTaTbl 00y4yeHus,
Komne- XapakTepusyomme KpI/lTepI/lI/l

ATTECTOBaH He arrecroBan
TeHIHUsl | CPOPMHPOBAHHOCTE KoM- OLlCHUBAHUS
neTeHIuun
OIIK-3 3Hath OCHOBHbIe Teope-| CBoeBpeMEHHOE BhINONHeHHe | Bemomaenne pabot B | HebimonHeHne pa-
THHECKHE  HPEACTABIC-|  paGopatopHBIX paGoT. Ak- | CPOK, IPEAYCMOTPEH- [ GOT B CPOK, Ipe/y-
HHA O CTPOCHHHU aToMa, O I - 7| -

ipnpoe o wooit| THBHAs paGoTa Ha saGoparop- | HPIH B pabouux Mmpo- [cMOTPEHHBIH B pado

rpamMmax YuX MporpamMmax

CBA3M B  MOJIEKYJaxX, HBIX 3aHITUAX
3aBUCUMOCTh  XUMHUEC-
CKMX CBOWMCTB BEIIECTB
OT MX CTPOEHHS, 3aKOHBI
XUMHUYECKOM  TepMOJHU-
HAMHUKH ¥ KHHETHKH,
pacTBOPHL, OCHOBHBIE
3aKOHOMEPHOCTH IIpOTe-
KaHUs XUMHYECKHX,
3JIEKTPOXUMHUECKUX




MPOIIECCOB, MPAKTHYECKH
B&XKHBIX JUISl TEXHOJOTH-
YEeCKOTO TPHMEHEHHUS B
npoQecCHOHATTBHON

JIESI TEIIbHOCTH.

YMmerts, TIPUMEHSA
COOTBETCTBYIOIIHUH
(hu3nKO-MaTeMaTHIe-
CKMH ammapar, MeTo-
Il aHaIW3a W MOje-
JUPOBaHMSA  XHMHUE-
CKUX TIPOLIECCOB, pe-
IaTh TUIOBBIE XUMHU-
4eCcKHe 3a1a4H.

AHanu3npoBaTh ¥ IPUMEHSTh
XMMHUYECKHE 3aKOHBI JUIA pe-
LIEHUS IPAaKTHIECKNX 3a/1a4.

Brmmonaenne pabdor B

CPOK, IIPeyCMOTpPEH-

HBII B pabounx mpo-
rpaMmax

Hesbinonuenue pa-
00T B CpOK, TIpexy-
CMOTpEHHBIH B pabo-
YHUX MporpamMMax

BrageTs HaBBIKaMU
OPOBEICHUS XUMHYE-
CKOTO 3KCIICpHMEHTA
1 00paboTKH ero pe-
3yJIbTaTOB, HABBIKAMH
UCIIOJIB30BaHUS CO-
BPEMEHHBIX HHPOP-
MalHOHHBIX TEXHOJIO-
Tuil.

BrinonHeHue KOHTPOIBHBIX
paboT u TecToB

Brimonuaenue padot B

CPOK, IIPElyCMOTpEH-

HBII B pabouux mpo-
rpammax

HesBpinonuenue pa-
00T B CPOK, TIpeay-
CMOTpEHHBI! B pabo-
YHuX IporpamMmax

7.1.1 DTan Tekyumero KOHTpoJs (3a04Hol (HopmMbl 00yUeHUs)
Pe3ynpTarhl TEKyIIEr0 KOHTPOJISI 3HAHUA M MEKCECCHMOHHOW aTTeCTaluu
OLICHUBAIOTCS MO CIEAYIOUIEH CUCTEME:
«aTTECTOBAHY;
«HE aTTCCTOBAHY.

PesyabTaTsl 00yuyeHus,

Kommne- XapakTepu3youue Kputepuu
ATTecTOBaH He arrecroBan
TeHuus | chopmupoBaHHOCTH KOM- OLlCHUBAHUSA
NMECTCHIIHA
OIIK-3 3HaThb OCHOBHBIE TEO-|BhINnoIHEHNE KOHTPOIBHON Brmonaenne pador B | HeBwsimonHeHue pa-

peTUYECKUEe MperCTaB-
JIEHUsI O CTPOEHUU
aToma, O MPUPOJIE XU-
MHYECKOHM CBSI3U B MO-
JIEKyJlaX, 3aBUCHMOCTb
XUMHYECKUX CBOWCTB
BEIIECTB OT UX CTpoOe-
HHS, 3aKOHBI XHMHYE-
CKOM TEpPMOIAMHAMUKH
U KUHETHKH, pPacTBO-
pbl, OCHOBHBIE 3aKO-
HOMEpPHOCTH MpOTEKA-
HHUSA XHUMHYECKUX,
JJIEKTPOXUMHUECKUX
MPOIIECCOB, TpaKTHUe-
CKH Ba)XHBIX IS TeEX-
HOJIOTUYECKOTO  MpH-
MeHeHus: B Tpodec-
CHOHAJIbHOW JIeATEIIb-
HOCTH.

paboThI

CPOK, IIPelyCMOTpPEH-
HBII B pabouux npo-
rpammax

00T B CPOK, TIpey-
CMOTPEHHBIH B pa-
604Mx mporpammax

YMeTh, NpuMeHss co-
OTBETCTBYIOMNH (u-
3MKO-MaTeMaTHYECKUN
anmapar, MEeTOJIbl aHa-
JIM3a U MOJIEITUPOBa-
HUSI XUMHYECKHX MPO-
LIECCOB, pelaTh THIO-
BbIE XUMHIECKHUE 3a-
Ja4¥ ¥ IPUMEHSITh

paboTsl

BrinonHeHue KOHTPOJIbHOU

Brimonnenue pabot B

CPOK, IIpelyCMOTpPEH-

HBII B pabo4uuXx npo-
rpaMmax

Hesrinonnenue pa-
00T B CPOK, TIpey-
CMOTpPEHHBIH B pa-
604nx IporpamMMax




XUMHUYECKHE MPOLIECCHI
JUTSL PEIICHUS TPAKTH-
YeCKHX 3a7ad.

Bnanets HaBbIKaMH
MIPOBENICHUS XUMUIE-
CKOT'O DKCIIEPUMEHTA
1 00paboTKu ero pe-
3yJIbTATOB, HABBIKAMH
HCIOJIB30BaHUs CO-
BPEMEHHBIX HH(pOpMa-
LMOHHEIX TEXHOJIOTHIA.

paboThI

BrInonHeHne KOHTPOIBHOU

Brmonaenue pador B

CPOK, IIPeTyCMOTpPEH-

HBIH B pabodnx 1mpo-
rpaMmax

Hesbimonnenue pa-
00T B CPOK, TIpey-
CMOTPEHHBIN B pa-
004MX mporpammax

7.1.2 DTan npoMe;KyTOYHOI0 KOHTPOJIsI 3SHAHU I
Pe3ynbrathl MpoMeKyTOYHOTO KOHTPOJIS 3HAHUU OILIEHHWBAIOTCA BO 2 ce-
MeCTpe JUIs O4HOHM (HOopMbI 00YUEeHHs, 2 ceMecTpe Al 3a09HOM (POPMBI 00yUCHHS
0 IBYXOQJIJILHOM CUCTEME:
«3aUTEHO»
«HE 3aYTCHO»

Komme-
TEeHIHA

PesyabTaThl 00yuyeHus,
XapakTepu3yomue
c(hpopMHPOBAHHOCTH KOM-
neTeHIuu

Kpurepun
OLleHHBAHUS

3aureHo

He 3aureno

OIIK-3

3HATh OCHOBHBIC TEOpe-
TUYECKHE  IPENCTaBIC-
HUSI O CTPOCHUH aToOMa, O
MpUPOAC  XUMHUYECKOMH
CBI3M B  MOJICKYyJaX,
3aBUCHMOCTh  XHUMHUE-
CKHX CBOWMCTB BEIIECTB
OT UX CTPOCHUS, 3aKOHBI
XUMHUYECKOM  TepMOJHU-
HAMHKH M  KHHETHKH,
pacTBOpBHI, OCHOBHBIE
3aKOHOMEPHOCTH TPOTE-
KaHus XUMUYECKHUX,
3MEKTPOXUMHUICCKUX

MPOIIECCOB, MPAKTUIECKH
B@KHBIX /I TEXHOJIOTH-
YeCKOTO TPUMEHEHHS B

Tect

BrimonHeHue TecTa Ha
70-100%

BerimonHenne Mexee
70%

npoQecCHOHATBHON

JIeSTeIILHOCTH;

YwMmers, npumeHsis | Perenue ctaHnapTHBIX [IponemoncTpupoBa H| 3agauu HE PELICHBI
COOTBETCTBYIOIIUH TIPAaKTUYECKHUX 3a7a4 BEPHBINA XOJ pEeLICHUS

(usrKo-mMaTeMaTHIe-
CKHUif ammapar, MeTo-
Ibl aHaNmM3a M MOJe-
HI/IpOBaHHﬂ XUMHUYC-
CKHX TIPOIIECCOB, pe-
mIaTb TUIIOBBIC XWUMMU-
YECKHE 3aJauH.

B OOJIBIIIMHCTBE 3aga4

Bnagers  HaBBIKAMU
MPOBEICHUS XHUMHUYEC-
CKOTO DJKCIIEPHMEHTA
u o0paboTku ero pe-
3yJBTaTOB, HaBBIKAMU
HCIIONIB30BAaHMUS  CO-
BpPEMEHHBIX  UH)OP-
MAIIMOHHEIX TEXHOJIO-
THiA.

Peuienne npukiIaHbIX 3a1a4 B
KOHKPETHOH IpeIMETHOH 00-

JJacTH

[IponemoncTpupoBa H
BEPHBIN XOJ pELICHUS
B OOJBITMHCTBE 337144

3ama4yn He pemeHbI




7.2 IlpuMepHbIii IepeYeHb OLEHOYHBIX CPEACTB (TUMOBbIE KOHTPOJIb-
Hble 32JaHMSl WJIM HHbIE MAaTepPHAJIbl, HEOOXOAMMbIE I OLEHKU 3HAHM,
YMEHUIi, HABBIKOB U (MJIM) ONbITA J€ATEJIHLHOCTH)
7.2.1 IlpuMepHbIii NepevyeHb 3aIaHUi JJIs1 MOATOTOBKHU K TECTHPOBAHMIO:

1. B mepeune ¢opmyn kucnor 1) HNO; 2) H,SO; 3) HBr 4) 2,4) H;PO4 5) HCI ykaxute HOMe-
pa Tex, KOTopble 00pa3yloT Kucible conu. (2,4)

2. VKaxkuTe, B KAKOM U3 TIPUBEIECHHBIX PSAIOB
1) CO,, SO,, AlLO3

2) CaO, N205, A1203
3) MgO, ZnO, AL,Os

4) CO, NOz, F6203
BC€ BCIIICCTBA BSaHMOﬂeﬁCTByIOT CO IcJIo4YaMHu. (1)

3. VYkaxkuTe KBaHTOBOE 4ucio 1) rimaBHoe 2) opOuTanbHOe 3) MAarHUTHOE 4) CIIMHOBOE,
YPOBEHb KOTOPOI'O B 3JIEKTPOHHOM 000JI0UKE aTOMa ONpeeisieT I HePreTHuecKuil ypoBeHsb. (1)

4. Jlns atoma ¢ 3J1€KTPOHHON (JOPMYIION BHENIHUX DIIEKTPOHOB 4s24p1 YKQ)KUTE aTOMHBIN HO-
Mep aseMeHnTa. (31)

5. YcranoBuTE MOCIEN0BATENBHOCTD PACIIONOKEHHS COEMHEHH N

1) K;0 2) MgO 3) CaO 4) SO; 5) Al,O3 1o yBenu4eHHO MOASIPHOCTH XUMUYECKON CBS3H.
(4,5,2,3,1)

6. Viaxute monexyy 1) CH, 2) BF; 3) CO 4) CO,, B KOTOPO# HMEIOTCS Sp~THOPH/IHBIE Op-
ouranu.( BF3)

7. Pacnionoxwure cnenyromue xumudeckue neMeHTsl: 1) F 2) Na 3) C 4) O B nopsizike Bo3pac-
TaHUs UX anekTpoorpunarenbHoctu. (Na, C ,0, F)

8. OnpeenuTh MOPAAKOBBIH HOMep B [TepHOIMUECKOl CHCTEME 2JIEMEHTA, HMEIOIETO DJIEK-
TPOHHYIO CTPYKTYPY, BEIPQXKEHHYIO (hOPMYIIOiA: 1s22522p63sz3p63d34s2. (23)

9. K kakoMy THITY XUMHUYECKOU CBSI3U OTHOCHUTCS CBSI3b MKy aToMaMH B MoJiekynax: a) K,
0) Br,, B) Mmetanna Sn. (a) nonHas, 6) KOBaJIEHTHas1, B) METALTHYECKAs )

10. Onummre 4eTHIppMS KBAHTOBBIMM YHCIAMM CIEAYIONIYIO DJIEKTPOHHYIO CTPYKTYPy Ba-
JIEHTHOTO cJI0s aroma: 5d i n=5; 1=2; m= -2, -1, 0, 1, 2;
m=+1/2)

11. Hanmumure ypaBuenue nuccounann HCN. (HCN =H++CN')

12. U3 xakux coseir Pb(NOs),, Al(SOq)s, CuSO4, AgNO3, ZnSO4- MeTaIIT MOXKET OBIThH BbI-
tecHeH HukeneM (Pb(NO3),, CuSO,, AgNO3)

13. Kyna cmecturcs paBHoBecue peakiuu 2NO+0,=2NO; B pe3yibTare yBEIUYEHUS B CUCTE-



Me napienus. (B cTopoHy npsmoi peakium)

14. Jlna o6parumoii peakiun CaCOs(k) <> CaO(k) + COx(r); AH® = 177,5 xJIx
yKa)XHTE HallpaBlieHUuE cMelleHus: paBHoBecus (1 - BieBo, 2 — BIpaBo, 3 - HE CMEIIAeTCs) Ipu
MOBBIIICHUH Temneparypsl. (B cropony npsiMoii peakiuiu.)

7.2.2 IlpumMepHBbIii IepevyeHb 3aIaHNH 15 pellleHUs] CTAHAaPTHBIX 3a1a4

1. Ilpu oxucieHuu 2 r AByXBaJEHTHOI'O MeTaia o0pa3oBaiock 2,8 T okcuja. Onpenenure Ko-
JIUYECTBO MPOB3aUMO/ICMCTBOBABIIETO KUCIOPOJa U aTOMHYI0 Maccy Metasuia. (0,8 r u 40)

2.B o6parumoii peakuun 2SO,(r)+01(r)<>2SO3(r) paBHOBECHE yCTaHOBHMIJIOCH HPH CIIEMYIO-
X KOHIEHTpausax BemiectB (Monb/n): [Oz] = 0,3; [SO,] = 0,7; [SOs] = 0,5. Beruucnure
KOHCTaHTy paBHOBecus peakuuu. (1,7)

3. Boluucnure 3JI€KTPOAHBINA MOTEHIMA [IMHKA, ONMYIIEHHBIA B PACTBOP €r0 COJIU C aKTHBHO-
2+
cthto noHOB Zn~ 0,001 moub/1. (-0,85)

4. 13 2,0 T n1ByXxBaJIeHTHOTO MeTaiia o0pazoBanock 2,8 T okcuaa. OnpeaesuTe: Yucio aToMOB
B XUMHUYECKOH popmyrie okcuza. (2)

S Ilpu oxkucnenuu 2,81 r kaamus nonydeHo 3,21 r okcuaa kaaMmus. BeIUMCINTD SKBUBAJIEHT
kagmus. (56,2)

6. Berunciuth 3xBuBaneHT H,SO4 B peakuusix oOMeHa, B pe3ylbTaTe KOTOPBIX 00pa3yeTcs: a)
kucibie conmu MeHSOy; 6) Hopmanbabie conn MeSQO4.(2)98, 6)49)

7.. HauanpHble KOHIIEHTPALIUU MCXOJHBIX BEIIECTB PEAKIMH, MPOTEKAIOIIEeH MO YPaBHEHUIO
2NO+0,=2NO; paBubl NO=0.06 monb/n, O,=0,10 mMoab/1. Beraucnurs koHuentpanuu O, u
NO,, korga NO cranet paBabsiM 0.04 moub/i1. (O,=-0,01 mons/1, NO,=0,02 mosb/i1.)

8. Bo CKOJIBKO pa3 yBEIMUUTCS CKOPOCTh XUMHUUYECKOW PEAKIIUM ITPH MOBBILIEHUH TEMIIEPATY-
pot ot 40 no 200 °C, mpuHHUMas TEMIIEPATYPHBIA KOY(PQPUIMEHT CKOPOCTH pEaKIuu
1
pasubM 2. (2'° wim 65536pa3)

9. Beruncnuth KoHcTaHTy paBHoBecust K st o6partumoit peakiu CO+H,O0=CO,+H,, eciu
HavallbHbIE KOHIIEHTPAIIMH UCXOAHBIX BemecTB paBHbI CO= 0,10 mons/n, H,0=0,40 monb/1, a
B paBHOBecuu obpazoBanock CO; = 0,08 monb/1 (1)

10. Beruucnuts tutp 0,1 H. pactBopa NaCl. (0,00585 r/mi)

7.2.3 IlpuMepHBIii epevyeHb 3aJaHuii AJ1 peleHus] NPUKJIATHBIX
3agavd
1 .ITpwu snexrpomuse Bomuoro pactopa NaOH Ha aHOIE BBLIETHIOCH 2,8 JT KUCIOPOIa
(1.y.). CkoIBKO BOJIOPO/IA BBICTUIIOCH Ha KaTofe: a) 2,8 1; 6) 5,6 i; B) 22.4 n? (5,6 n)
2. Ha cKoJIbKO M3MEHUTCS MOTEHIMAI IIMHKOBOTO 3JIEKTPO/IA, €CIIU PACTBOP COJH IIUH-
Ka, B KOTOPBIN OH MOTPYXEH, pa30aButh B 10 pa3: a) Bo3pacraet Ha 59 MB; 6) yMeHbIIaeTcs Ha



59 MB; B) Bo3pacTaet Ha 30 MB; r) ymenbinaercst Ha 30 MB? (1)

3. Kakoit 00bEM kuciioposa (H.y.) BBIICTUTCS IPH MPOIMYCKaHUU TOKA CHUJIO0 6 A B
teueHue3OMunyT yepe3 Boaubiid pactBop KOH? (627 mu)

4. ITpu anekTpoause pactBopa xjopuaa meau (I1) macca karona yBenuvriiach Ha 3,2 T.
UTo mpou30NuIo Mpy ATOM Ha MeAHOM aHoje: a) Beiaenmiocs0,112 i Cl, ; 6) Beygenmiocs 0,56
1 0, ; B) neperwio B pacteop 0,1 momst Cu”™; 1) nepewwto B pactsop 0,05 moust Cu®™? (1)

5. IMeeTcst ranbpBaHn4ecKuii snement P | Pb 2 | Ag| Ag™. Kak usmenutes ero
B/1C, ecnu B pacTBOp, COJIEPKalINil HOHBI CBUHIIA, T0OABUTH CEPOBOAOPOI: ) YBETUUUTCS; O)
YMEHBIIUTCS; T') OCTAHETCSl HEeM3MEHHOM? ( a)

6. Kakoe xonmuuecTBo ayieKTpuyecTBa noTpedyeTcs s BblIEICHHs U3 pacTBopa: a) 2 T
Boaopona; 0) 2 r kuciopoxa? (1,93 10° Kit; 2,41 104Kn)

7. Kakoii mporiecc mpoTeKaeT IpH JIEKTPOIU3e BOJHOTO pacTBopa xjopuaa onosa (II)
Ha OJIOBSHHOM aHoJe: a) Sn <> 2¢ - Sn ' ; 6) 2C1 > Cl, + ¢ B) 2H,0 > O, +4H' + 4¢7? (a)

8.ITpu snexrponuze BogHoro pactBopa Cry(SO4); TokoM cuiioit 2 A macca KaToja yBe-
JUYUIACh Ha § T. B TEUEHUE KAKOTO BPEMEHHU MPOBOUIICS AnekTponus? (6,19 4.)

9. TanbBaHWYECKUl 3JIEMEHT COCTaBIIEH W3 CTAaHAAPTHOTO IIMHKOBOTO JJIEKTPOJa U
XPOMOBOTO 3JIEKTPO/Ia, MOTPYKEHHOTO B PACTBOpP, COAEPKAIIMN HOHBI Cr . IIpu xakoil KOH-
nenTpammu uoHos Cr’* DJIC 9Toro sneMenTa Oyznet paBHa Hym0? (0,068 Moub/1)

10. 3a 10 MuHYT U3 pacTBOpa MJIATUHOBOW coyid TOK criloiSA Beigenunl,517 r Pt. On-
pEeAeTUTh SKBUBAJICHTHYIO Maccy IatuHbl? (48,8 1)

7.2.4 IllpuMepHBIii epedeHb BONMPOCOB /ISl OATOTOBKH K 3a4eTy
1. CriocoObl OTy4YEHHUS COJICH.

2. KBanToBbIe unciia U ux (puU3nuecKkuit cMbICH; -, p, d u f-opOuranu,

3. Tpu nprHLHINA pacpeneseHUs IEKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMAX.
DNEeKTPOHHBIE U ANEKTPOHOTrpaduueckue Gopmybl.

4. Ha kakoM OCHOBaHHHU CBOMCTBA 3JIEMEHTOB B nepuoauyeckoit cucreme .M.
MenpeneeBa MEHSIOTCS IEPUOTUUECCKU?

5. Kak u nouemy U3MEHSIOTCS B IIEPUOJIaX U rpynmax paauyc aroma. [lorennuman
MOHU3AIMU, CPOJICTBO K IJIEKTPOHY, ANEKTPOOTPULIATETLHOCTh?

6. KoBasieHTHas cBs3b U €€ XxapakTepucTuku. Meroy BaneHTHbIX cBsizeil (MBC).
7. loHHas CBs3b.
8. Meton MonekysapHbix opoutaneit (MMO) u meTayinueckasi CBsI3b.

9. Cnenctus 3akoHa ['ecca u pac4€Thl TEIUIOBBIX 3PHEKTOB XUMUYECKUX PEaK-
1107178

10. Dueprus 'n66ca v HaNPaBIEHHOCTh XUMUYECKUX PEAKIIHIA.

I1. CkopoCTh XMMHUECKHUX PEAKIHI U €€ 3aBUCUMOCTh OT KOHIICHTPALIMKU U TEM-
neparypsl.

12. xoHcTanTa xumudeckoro paBHoBecus. [Ipunnun Jle [llatense o cmeniennu
XUMHUYECKOTO PABHOBECHS.



13. Crioco6b! BhIpaKeHUSI KOHIICHTPAIIUHA PACTBOPOB.

14. IToueMy pacTBOpPHI KUIIAT MpHU 00Jiee BRICOKOI TEMITEpAType U KPUCTAIIIU3Y-
I0TCS TIpH 00Jiee HU3KOM, YEM YHCTHIA PACTBOPUTEIH?

15. PacTBOpBI cNaObIX U CUIIBHBIX AJIEKTPOJIUTOB (CXOACTBO U paznuuue. Peak-
1 0OMEHa B pacTBOpax 3JEKTPOJIUTOB.)

16. ITouarue snexkrponnoro norenmana. @opmyna Hepuera. Pacuér D/1C
raJIbBAaHUYECKOTO AJIEMEHTA.

17. 3akonbsl Dapazes. Karogubie 1 aHOAHBIC MPOIECCH AeKTposn3a. [IpuMene-
HUE AJIEKTPOJIN3a B IPOMBIIIIICHHOCTH.

18.BelcokoTemMneparypHas ra3oBasi KOppo3Husl.
19. B 4éM CyTbh 2JIEKTPOXUMHYECKON KOPPO3UU METAILIOB.

20. DAEKTPOXUMUYECKUE METOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

7.2.5 IlpumepHblii NepevyeHb BONMPOCOB ISl MOATOTOBKH K IK3aMEHY

He npenycMoTpeHO yueOHBIM IJIaHOM

7.2.6. MeTOoAUKA BBICTABJIEHHUS OLCHKH NIPH NIPOBEAEHUH MPOMEKY-
TOYHOM aTTeCTALMHU

Crynenrty Bbigaercs 10 TeCTOBBIX BOIPOCOB U3 MEPEUHS 3aJlaHUil. 3a KaxK-
JIBIN TIPaBUJILHBIN OTBET BBICTABISAETCS 1 Oa.

OrneHka «3a4TeHO» BBICTABJISIETCS CTYJIEHTY, HaOpaBiemy 5 u Oosiee Oa-
JIOB.

OrneHka «HEaTTECTOBaH» BBICTABISICTCA CTYIEHTY, HaOpaBiieMy MeHee 5
0asioB.

[Ipy momyyeHUM OIEHKH «3auyTE€HO» TpeOyemble B pabouell mporpamme
3HAHUS, YMEHUSI, BIAJICHUS] TI0O COOTBETCTBYIOIIMM KOMIETEHIIUSIM Ha TIPOMEXY-
TOYHOM 3Tare CUUTAIOTCS JOCTUTHYTHIMHU.

Meroarka npoBeIcHUs.

B aynutopum 1uisi mpakTUYECKUX 3aHATUN, B MUCbMEHHOU (opme, rpyI-
noBOM cnoco0, B TeueHue 60 MUHYT, 0€3 UCIOIB30BAHMS CITPABOYHOM JIUTEPATY-
PBI ¥ CPEJICTB KOMMYHHUKAIIMH (IO TPOCKOE CTYACHTa MOXKET ObITh JaHa TaOJauIa
anemeHToB J[.M1. MenneneeBa u ap. TaOJIUIIbl), PE3yJIbTAT - HA CISAYIOIIEM 3aHsI-
THH.

7.2.7 IlacniopT O1leHOYHBIX MaTepHaI0OB (04Hast hopMa 00yUIEHU)

Ko
KoHnTponupyemslie pa3aesnbl A ., |HanmeHOBaHUE OLIECHOYHOIO
Ne i/mm KOHTPOJIUPYEMOi
(TeMbl) TUCUUTIIMHBI cpencTBa
KOMIIETEHINH
1 OcHoBHble noHATUSA U 3ak0HBI  [OTIK-3 KOHTpOJIbHAsA paboTa
XUMUU
2 Crpoenne aroma. [lepuonmdeckas [OITK-3 KOHTpOJIbHAs paboTa




cucTeMa JIEMEHTOB
J.11.MenneneeBa
3 Xumuyeckas CBs3b OIIK-3 KOHTpPOJIbHAsI paboTa, 3aIliu-
Peakuuu okuciIeHust BOCCTAHOB- Ta 1ab0paTOPHOI pabOTHI
JICHUSL.
4 OcHoBHble 3ak0HOMepHOCTH XU- [OIIK-3 TECT, 3aIIKTa JJabOpaTOpHOU
MHUYECKHX MTPOIECCOB paboThI
5 Hucnepcusie cucteMbl. PactBopsl [OI1TK-3 KOHTpPOJIbHAs paboTa, 3aIiu-
Ta JJabopaTOpPHOIi PaboTHI,
6 OnexTpoxumuyeckue cucremsl u (OITK-3 TECT, 3aluTa JJabopaTopHOI
MPOIIECCHI paboThI

7.2.7 IlacniopT OLIEHOYHBIX MaTePUAIOB (3a04Has hopma 00yUeHHUS)

Kon
Ne Kontpomupyemsie pasaenst . HanmenoBanue
n/m (TeMbl) IUCUHUTIITMHBI KOHTPOIHPYCMOH OLIGHOYHOT'O CPE/ICTBA
KOMIIETEHIIUH
1 OCHOBHBIE TIOHSTHS ¥ 3aKOHBI OIIK-3 KOHTpOJIbHAs paboTa
XUMUHU
2 Crpoenmue aroma. Ilepuognueckas | OI1K-3 KOHTpPOJIbHAs paboTa
CHCTEM DJIEMEHTOB
.M. MeHneneeBaa
3 XuMuyecKas CBS3b OIIK-3 KOHTpPOJIbHAs paboTa
Peaknuu okuciaeHus: BOCCTaHOB-
JICHHUSL.
4 OcHOBHBIE 3aKOHOMEPHOCTH OIIK-3 KOHTpOJIbHast paboTa
XUMHYECKHX IPOIECCOB
5 JlucriepcHbie CUCTEMBI. OIIK-3 KOHTpOJIbHas paboTa
PactBopsl
6 Onekrpoxumudeckue cucteMsl u | OIIK-3 KOHTpOJbHAsE pabota, 3a-
MIPOLIECCHI muTa J1abopaTopHOM pa-
00THI

7.3. MeToauueckue MaTepuajbl, onpeaesiiomue Npoueaypbl oleHu-
BaHUS 3HAHUM, YMEHHI, HABHIKOB U (MJIH) ONBITA IeATEeJbHOCTH

TecTtupoBaHWe OCYIIECTBISETCS C MCIOJb30BAHHEM BBIIAHHBIX TECT-
3alaHuii Ha OymMakHOM HocuTene. Bpemst tectupoBanus 30 MuH. 3aTem ocyiie-
CTBJIIETCSl MPOBEpPKA TECTa AK3aMEHATOPOM M BBICTABIISIETCS OILICHKA COTJIACHO
METOJIMKHU BBICTABIICHUS OIIEHKH MPU MPOBEACHUU TPOMEKYTOUHON aTTECTALINH.

Peuiennie cTangapTHBIX 3a/1ady OCYIIECTBISIETCS C HCIOJIb30BAHUEM BBI-
JAHHBIX 3a/7a4 Ha OymaxxHOM Hocutene. Bpems pemenus 3agad 30 muH. 3atem
OCYILIECTBIISIETCA TMPOBEpPKA PEIICHHS 3aJlad AK3aMEHATOPOM U BBICTABIISIETCS
OIIEHKA, COTJIACHO METOJIUKU BBICTABJICHHUS OLICHKU MPHU MPOBEASCHUU MTPOMEXKY-
TOYHOM aTTECTALUU.

Perienrie npukiaaHbx 3a7a4 OCYIIECTBISETCS C UCIOJIb30BAHUEM BbIJIaH-
HBIX 33/1a4 Ha OyMakHOM Hocutelne. Bpems pemenus 3amgad 30 MuH. 3aTeM oCy-
HIECTBIISIETCS TPOBEPKA PELICHHUS 3a/1a4 SK3aMEHATOPOM U BBICTABJISETCS OLICHKA,
COTJIACHO METOJIMKHU BBICTABJIEHUS OLIEHKHU NP MPOBEICHUN MTPOMEKYTOUHOM at-
TECTalUH.



8 YYEBHO METOANYECKOE U THO®OPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI)
8.1 Ilepeyenb y4eOHOM JuUTEepaTypbl, HEOOXOAMMOI Jisi OCBOEHMS
TUCIHUANIMHBI
1. Kopoun H.B. O6mias xumus: yueonuk. M.: Beicui. mik., 2010.- 558 c.

2. I'muuka H.JI. O6mas xumust: yueoHuk ais 6akanaspos. / H.JL. I'munka; moa
pexn. B.A. [TonkoBa, A.B ba0koga. -18-e uzj., nepepad u gomn.- M.: U3a-Bo
FOpaiir, 2012.- 898 c.

3. 'muaka H.JI. 3agaun u ynpaxHeHus 110 o0Ield XuMUK: yueOHoe TTocoOue Jijis
By30B / H.JI. 'munka; nmox pex. B. A. Pabunosuua, X. M. Py6unoii. M.: Unte-
rpai-IIpecc, 2011.- 240 c.

4, KOpHGGBa B.B. MGTOI[I/I‘-ICCKHG YKazaHuA OJIsA CaMOCTOSITEIIbHOM IIOATOTOBKH U

BBINIOJIHEHHSI JTabopaTopHbIX padoT Ne 1-6 o qucuumune «Xumusy / Kopaeesa
A.H., He6onrscun B.A. Boponex: ®I'bOY BO «BI'TY», 2015.- 50 c.

5. Kopneena B.B. MeToauueckue ykazaHus 1J1sl CAMOCTOSITEIbHOM MOJITOTOBKHU 1
BBINIOJIHEHHS JTabopaTopHbIX padoT Ne 7-10 mo auctumnnae «Xumus» / Kopaee-
Ba A.H., Hebonbscun B.A. Boponex: ®I'6OY BO «BI'TY», 2015.- 39 c.

6. Kopueera B.B. Meroauueckue ykazaHusi Jjisi CAMOCTOSITENIbHOM paboThI U
'OHTPOJISl 3HAHUM  (TecThupoBaHue) o TeMe «O011I1e CBOMCTBA METAIIIOB. DIIEK-

poxumuueckue npornecch». / Kopneera A.H., Hebonscun B.A. Boponex:
TOVYBIIO «BI'TY»., 2009.- 38 c.

7. Mapmankud, M. @. Xumus [DnekTpoHHbIN pecypc] : yuedHoe mocodue / M.
®. Mapmankun, 1. C. I'puropsu, 1. H. KoBaneB. — DaeKTpoH. TEKCTOBBIE JJaH-
Heie. — CraBpomnoss : CeBepo-KaBkasckuit denepanbhbiii yauusepceuret, 2015.
— 228 ¢. — 27-8397. — Pexum gocryma:
http://www.iprbookshop.ru/63225.html

8.2 IlepeueHbr MH(POPMAIMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX MPHU
OCYIIIECTBJIEHUN 00pa30BaTEeJIbHOI0 Mpouecca Mo JAUCHUILUIMHE, BKJIIOYAs
nepevyeHb JUIEH3UOHHOTO0 MPOTPAMMHOI0 ofecrieyeHusi, pecypcoB UH(pOp-
MAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTu «AHTEepHET», COBPEMEHHBIX MPO-
(eccnoHabLHBIX 023 TaHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IlporpamMHOe obecrieueHue

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Aca-
demic

— OpenOffice;

— Adobe Acrobat Reader



— Internet explorer.

8.2.2 Pecypchl mHGOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu «HTep-
HET»

— Poccuiickoe obpazoBanue. denepanbHblii moptai. http:// www.edu.ru/

— O6pazoBatenbubiit moptan BI'TY https://education.cchgeu.ru/

8.2.3 NudopmarmoHHbie CIIPaBOYHBIE CUCTEMBI
— http://window.edu.ru
— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbIe TIpodeccruoHaIbHbIE 0a3bl JaHHBIX
— XuMHYecKkue Hayku U oopaszoBanue B Poccun
— http://www.chem.msu.su/rus/
— Hanocucrewmsl: pusuka, xumus, MareMmartuka http://nanojournal.ifmo.ru/
— Xumuueckas Texuuka https://chemtech.ru/
— [TonmumepHbie KOMITO3UIIMOHHBIE MaTepHabl
http://lkmprom.ru/clauses/materialy/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIsA
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

HCKHI/IOHHaH ayJauTOopus, OCHaH_IéHHaSI HarJIsiAJHbIMHA ITOCOOHSIMH.
XUMHNYECKAS JIABOPATOPUS Ne 303/1

10. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIUXCS 1O
OCBOEHMIO JUCHUIIJINHBI «XUMMUA»

OcCHOBOM M3y4Y€HUS NUCUUIUIMHBI SIBISIFOTCS JIEKLIMHU, Ha KOTOPBIX H3Jara-
I0TCSl HauboJiee CyIIECTBEHHbIE U TPYIHBIE BOIIPOCHI, a TaKKe BOMPOCHI, HE Ha-
HIeJIIINE OTPaXXEHUs B y4eOHOH JIuTepaType.

[TpakTHueckue 3aHATHS W BBINOJIHEHUE KypCOBOM pabOThl HE MPEAyCMOT-
PEHBI yUEOHBIM ILIAHOM.

JlabopaTopHble paOOThI BHIMOIHIIOTCA HA JJAOOPAaTOPHOM 00OpPYIOBAHUH B
COOTBETCTBUHM C METOJMKAaMH, IPUBEICHHBIMHA B YKa3aHUSX K BBITIOJTHEHHUIO pa-
00T. Pemienust TUMOBBIX 33a7a4 MPOBOAMUTCS B OCTaBIIEeecs BpeMsi Ha Jaboparop-
HBIX 3aHSATHUSX.

Bun yuebnbIx

. JleaTenpHOCTh CTyACHTA
3aHATUN
.HCKI_II/IH Hanmcanue koHcHIEKTa HCKHHﬁZ KpaTKoO, CXEMAaTU4YHO, IMOCICAOBATCIBHO

(UKCUPOBATh OCHOBHBIE TMOJIOKEHHUSI, BBIBOJBI, (HOPMYIUPOBKH, 00001IIe-
HUS; TIOMEYaTh BAXKHBIE MBICIIH, BBIJCIATH KIIOYEBHIE CIOBA, TEPMHUHBI.
[IpoBepka TEPMHHOB, MOHATHA C ITOMOINBIK) SHIMKIONEIUHN, CIOBapew,
CIIPaBOYHHUKOB C BBHIMHCHIBAHWEM TOJKOBaHUI B TeTpanas. OOo3HadyeHHE
BOTIPOCOB, TEPMUHOB, MaTepralia, KOTOPhI€ BHI3BIBAIOT TPYAHOCTH, TIOUCK
OTBETOB B pEKOMEHyeMol jureparype. Eciiu caMocTosATeNnbHO HE yaeTcs
pazobparbcsi B Marepuajie, HeoOXoaumMo chOpMYITHpPOBATh BOMPOC U 3a-
JaTh MPENOIaBaTENI0 Ha JEKIIUU WA HA TIPAKTUYECKOM 3aHSITHH.



http://www.chem.msu.su/rus/
http://nanojournal.ifmo.ru/
http://chemtech.ru/
http://lkmprom.ru/clauses/materialy/

JlaGopaTopHas
pabora

JlaGopaTopHbIe pabOTHI MMO3BOJISIIOT HAYYUTHCS PUMEHSATh TEOPETUUYCCKHE
3HaHUS, TOJIyYCHHBIE HA JICKIIUH TPH PEIICHUN KOHKPETHBIX 3a/1a4. YTOOkI
HanboJiee parioHAILHO U MTOJTHO UCIIOJIB30BaTh BCE BOBMOXKHOCTH JIabopa-
TOPHBIX JIJIsl TOATOTOBKHM K HUM HEOOXOIUMO: CIIETyeT pa3o0paTh JICKIIHIO
110 COOTBETCTBYIOIICH TEME, 03HAKOMHTCSI C COOTBETCTBYIOIIUM Pa3ieiioM
yueOHUKa, TpopaboTaTh NOMOTHUTEIBHYIO JIUTEPATYPy U UCTOYHHUKH, Pe-
IIMTH 33/1a49K U BBIIIOJIHUTH JPYTUE MMCbMCHHBIC 3aIaHMSL.

CaMocrosTenbHas
pabora

CamocrosTenpHas padoTa CTyI€HTOB CIIOCOOCTBYET ITyOOKOMY YCBOCHUS
y4eOHOTro MaTepHana U pa3BUTUIO HAaBBIKOB caMoo0Opa3oBanus. CaMocCTos-
TelbHas paboTa MpeArosaraeT caelyon1e COCTaBISIOIHeE:

- paboTa ¢ TeKCTaMu: y4eOHUKaMH, CIPaBOYHUKAMH, JJONOJTHUTEIIBHOM JTU-
TepaTypoi, a TaKKe MPOPabOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHEHUE JIOMAITHHUX 33JaHUI U PacueTOB;

- paboTa HaJl TeMaMH JAJIsl CAMOCTOSITEIEHOTO U3Y4EHHUS,;

- ydacTHe B paboTe CTyIeHUECKHX HayYHbIX KOH(EPEHINH, OMMMITHAT;

- IOAT'OTOBKA K HpOMGX(YTOqHOﬁ aTTeCTaluu.

IloaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

I'oTOBUTBCS K IIPOMEXYTOUHOM arTecTaluu CIeAyeT CUCTEMATUYECKHU, B
TE€YEHUe BCero cemecrpa. VIHTEeHCHBHAs NOATOTOBKA JOJKHA HA4aThCs HE
MO3JHEE, YEM 3a MECAL-II0ATOpA 10 IPOMEXYTOUHOM arrecTauuu. JlaHHbIe
nepes 3a4eToM Tpu JHA dPQPEKTUBHEE BCETO HCIIOJIB30BaTh ISl IOBTOPE-
HUs U CUCTEMAaTHU3aluu MaTepHaIa.




JIMCT PETUCTPAIIMA USMEHEHUI

/o

[lepeueHb BHOCUMBIX U3MEHECHUH

Jlarta
BHECEHUS
WU3MEHEHUHN

[Tonnuce 3aBenyro-
mero kadeapoii, ot-
BETCTBEHHOU 3a pea-
nuzanuto OITOIT




