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1. HEJIA A 3AJIAYU JTUCHHUAIIJINHBI

1.1. leau aucuMILIMHBI — obecniedeHre GyHIaMEHTATBHON XUMHUECKON
MIOJICOTOBKH, ITO3BOJIAIONICH OyIYIIMM CIICIIHAINCTaM OPUCHTHPOBATHCS B HAYU-
HO- TEXHUYECKOM MH(OpMAIIUU, UCIIOIh30BaTh XUMHUUYCCKHUE TPHHIIMIIBI U 3aKO0-
HBI JUIsI POPMUPOBAHMS Y CTYJACHTOB OCHOB HAyYHOT'O MBIIIJICHUS, B TOM YHCJIE:
MOHUMAaHUIO TPaHUIl MPUMEHHUMOCTH XUMHUYCCKUX TIOHITHH W TEOPHI; YMEHHUIO
OIICHMBATh CTEIICHb JJOCTOBEPHOCTH PE3yJIbTaTOB TCOPCTHUCCKUX M AKCIICPUMCH-
TaJbHBIX HCCIEIOBAHUHN; YMEHUIO IUIAHUPOBATh XUMHYECKUNA W TEXHUYCCKUU
AKCIIEPUMEHT U 00pabaThIBaTh €T0 PE3YJIBTATHI C UCIIOJIB30BAHUEM COBPEMEHHBIX
METO/I0B

1.2. 3agaun ocBO€HHS TUCHHUILIMHBI: OCBOCHHE OCHOBHBIX XMMHUYECKHX
3aKOHOB, U MPEAEIOB MPUMEHUMOCTU TUX 3aKOHOB JJISI TEOPETUUECKOTO U IKC-
MEPUMEHTAIBHOTO HCCEI0BaHUs MPOPECCHOHANIBHBIX 3a/1ayu; M3y4YeHHUEe Ha3Ha-
YEHUS U MPUHIIMIIOB JEHCTBUS OCHOBHBIX XMMHUYECKHX METOJIOB, IIPHOOPETCHUE
HaBBIKOB Pa0OTHI ¢ U3MEPUTEILHBIMUA MPUOOpPaAMU U MHCTPYMEHTaMU; MpUoOpe-
TEHUE HABBIKOB MOJCIMPOBAHUS XUMHUYECKUX MPOILIECCOB U SIBIICHUMN

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucrunnuaa b1.014 «XuMusy OTHOCUTCS K IUCIUIUIMHAM 0a30BOM YacTH
6s0ka b1y4yebHoro miaHa.

3. NIEPEYEHDb IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110
JUCHUTIJIMHE
[Ipotiecc nzydeHus: TUCHUIIIUHBL «XUMUS HAIMpaBjieH HA (OPMUPOBAHUE
CIEAYIOMMNX KOMIIETCHIIUH:
OIIK-3 - CmoocoOeH TPUMEHSATH  COOTBETCTBYIOIIMM  (hU3HKO-
MaTeMaTUYECKHI armapaT, MeTOIbl aHAJIN3a U MOJICTUPOBAHHMSI, TEOPETUIECKOTO
1 DKCIIEPUMEHTAJIBLHOTO UCCIICIOBAHUS MPU PEIICHUH MPOPECCUOHATBHBIX 3a71a4

Pe3yabTaTrhl 00y4eHus, XapaKTepU3yIoLIue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETCHIIUN

OIIK-3 3HaTh OCHOBHBIE TEOPETUUYECKHUE MPEJICTABICHUS O CTpOe-
HUU aTOMa, O MPUPOJE XMMHUYECKON CBSI3M B MOJIEKYJaX,
3aBUCHUMOCTh XHUMHYECKUX CBOMCTB BEHIECTB OT MX CTpOE-
HUSI, 3aKOHbl XMMHYECKOW TEPMOJIMHAMUKH U KHUHETHUKH,
PacTBOPBI, OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHU-
YECKUX, JJICKTPOXUMHYECKUX TPOILIECCOB, MPAKTUYECKU
BOXKHBIX I TEXHOJIOIMYECKOro MPUMEHEHHUsT B Tpodec-
CHOHAJIBLHOM JIESITCIbHOCTH.

YMeThb, IpUMeHSsIsi COOTBETCTBYIOIIMM (PU3UKO-MaTeMaTHue-
CKMM anmapar, METOAbl aHAJIN3a U MOACIUPOBAHUSA XUMUYE-
CKMX IPOLIECCOB, pEIIaTh TUIIOBbIE XUMHUYECKHE 3a0a4H.

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




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

4. OBPBEM JNCIIUIIJINHBI
OO01ast Tpy10€MKOCTb JUCUHUIIIUHBI « XUMHSD COCTABISET 3 3.€.
Pacnpenenenne Tpy0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi hpopma 00y4eHust

} Beero Cemectpsl
Buasl yueOoHOM paboThI
4acoB )
AyauTOpHBIE 3aHATHSA (BCEro) 36 36
B Tom uncie:
Jlekuun 18 18
Jlabopartopusie padoTs! (JIP) 18 18
CamocrosiTesibHas padoTa 72 72
Buapl mpoMeKyTOYHON aTTECTALUU - 3a4ET + +
OO6mas Tpy10€MKOCTh
aKaJIeMHUYECKHE Yachl 108 108
3.€. 3 3
3a04Hasi Gpopma 00y4eHuUs
Buasl yueOHOM 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
Bubl mpoMexKyTOYHOM aTTECTALUU - 3a4E€T + +
OO6mr1ast Tpy10€MKOCTh
aKaJIeMUYECKHUE YaChl 108 108
3.€. 3 3




5. COAEP KAHUE JUCIUIIJIIMHBI (MOAYJIS)
5.1 Copep:kanue pa3ieoB JUCHUIIMHBI M pacnpeaeeHrue TPyAOeM-
KOCTH 110 BHJaM 3aHATHI
o4yHasi Gopma o0yueHust

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

n 3aKoHEI XuMuH  |Knaccer HCOPraHNMYCKUX COG,Z[PIHCHHI;'I.

2| Crpoenue atoma. [SnmepHas Mojaens atroma. JIBOHCTBEHHAs
Ilepuonnueckass |npupona 3nexkTpoHa. KBaHTOBbIE unca.
CUCTEMa JIEMEHTOB [ATOMHbIE opOutanu. Tpu mnpuHIUNA
JA.N.MenneneeBa [pacupeneneHusi 3JIEKTPOHOB B aTOMax. 4 12 16
[lepuoauueckass cucremMa 3JIEMEHTOB
JA.M. MeHneneeBa W 3IEKTPOHHAS
CTPYKTypa aTOMOB.

3 | Xumuueckas cBsi3b |[KBaHTOBO-MEXaHMUYECKUE TpEICTaBIIC-
HUS O MeXaHu3Me OOpa3oBaHHs XHMH-
YECKOM CBSI3U: METOJ BAJICHTHOM CBSI3U
(MBC) u meron MONEKYISPHBIX OpOU-
taneit (MMO). Peakuuu oxucnenus —
BOCCTAHOBJICHHSI.

4| OcHoBHbIE 3aKOHO- |OCHOBBI XMMUYECKOH TEPMOJMHAMUKHU:
MepHOCTH xumude- |1™  3akoH TepmoauHamuku BHYTpeH-
CKHUX TIPOIIECCOB  [HSS DHEPTUs. DHTANbNUA. TepMoXuMusl.
2°" 3aKOH TePMOJIMHAMMKH. DHTPOIIHSL.
TepMoguHaMUYeCcKHe TOTEHIUANBI -
KPUTEPUM HANPABICHHOCTH XHMHYE-
CKMX peakUuid. XMMHYECKas KUHETHKa
U XHMHYECKOE PaBHOBECHE: CKOPOCTh
XUMHYECKHX PEaKINi, 3aBUCHMOCTb OT
KOHIIGHTPALlUK, TeMIepaTypbl. XHUMHU-
YecKoe pPaBHOBECHE W €ro CMeEIICHHE
(mpunnun Jle — [larense).

5 HucnepcHbie Knaccudukanus u oOmue cBoiCTBa
cucteMbl. PacTBOPBIL. |pacTBopos. 3akonsl Payns u Ienpu.
CnencrtBus 3akoHOB Payns. Ocmoruue-
CKO€ JaBieHHe. PacTBOpBI 3IEKTPOIIHU-
ToB Peakniun oOMeHa B pacTBOpax JeK-
TponuToB. MOHHOE TpOHM3BENECHHUE BO-
nbl. Bomoponsslii mokasarens. [Ipous-
BEJICHUE PAaCTBOPUMOCTH. ['nuiponus co-
JIeH.

6 SHCKTPOXI/IMI/I'—IGCKI/Ie FaJ'II)BaHI/I'-IeCKI/Ie 3JICMCHTBI. BO3HHUKHO-
CUCTEMBI U MPOLEC- |BEHUE JIBOMHOTO DJIEKTPUUYECKOTO CIIOS;

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




au3: 3akoHbl Dapane, KaTOOHBIE U
aHonHbIe mporecchl. OOIme CBOHCTBA
MetaisioB. Koppo3usi xumuyeckas u
AIIEKTPOXUMHUYECKAs. 3aluTa METAJUIOB
OT KOPPO3HUHU.

Htoro 18 18 72 108
3a04Has opma 00ydyeHus
o
ﬂ? HaunmeHoBaHue TeMbl CopnepxaHue paszena Jlexn JLaG. CPC Beero,
- 3aH. qgac
1| OcHoBHble moHATHS (OCHOBHBIC MOHSATHS W 3aKOHBI XHMUH. 16 16
1 3aK0HbI xuMuM  [Kiaccel HeOpraHMYeKUx COeIMHEHMII.
2| Crpoenue atoma. |[SmepHas moaens aroma. [IBOMCTBCHHAs
[lepuonuueckass |npupoja anexkTpoHa. KBaHTOBbIE UKCIIa.
CHCTEeMa JJIEMEHTOB [ATOMHBIE opOuTamu. Tpu NpUHIHUIA
JA.N.MenneneeBa |pacnpenesieHUs: 3JIEKTPOHOB B aTomax.| 1 - 16 17
Ilepuonnueckass cucremMa 3JIEMEHTOB
AWM. MenneneeBa U IIEKTPOHHAS
CTPYKTypa aTOMOB.
3 | Xumuueckas cBsi3b |[KBaHTOBO-MEXaHMUYECKHE TIpEICTaBIIC-
Peakuyu okucieHus |HUSL O MeXaHU3ME OOpa30BaHUS XUMU-
—BOCCTAHOBJIGHMS.  |YCCKOW CBS3M: METOJ BAJICHTHOW CBS3M| ] 16 16
(MBC) u meroa MONEKYyISPHBIX OpOU-
taneit (MMO). Peakuuu oxucnenus —
BOCCTaHOBJICHMUSI.
4| OcHoBHbIE 3aKOHO- [OCHOBBI XUMHUYECKOW TEPMOIHHAMUKH:
MEpPHOCTH XUMHYE- 1" 3akon TepMOJANMHAMUKU BHyTpeH-
CKHX TIPOIIECCOB  [HSASI DHEPTUA. DHTAIBIUA. TEepMOXUMHS.
2°" 3aKOH TEPMOJIMHAMUKH. JHTPOIIHSL.
TepMmonuHaMuUeCKUE TOTCHIHAIBI -
KPUTEPUH  HAaNPaBJICHHOCTH ~XMMHYe-| ) 6 .
CKUX peakuuil. XuMuyecKkass KMHETHKa
U XMMHUYECKOE PAaBHOBECHE: CKOPOCTH
XUMUYECKUX PEAKIUH, 3aBUCUMOCTb OT
KOHIIGHTpAllUK, TeMIepaTypbl. XHUMH-
YECKOE PABHOBECHME M €r0 CMEIIECHUE
(mpunnun Jle — [larense).
5 HucnepcHbie Knaccudukanus u oOmue cBOHCTBa
CHCTeMBbL. PacTBOpBL. pactBopoB. 3akoHbl Payns u I'eHpu.
CnencrtBus 3akoHOB Payns. Ocmornue-
CKO€ JaBieHHe. PacTBOpBI 3IEKTPOIIHU-
TOB Peakuun oOMeHa B pacTBOpax dIeK-| 16 17
TposiuToB. MOHHOE MpOHU3BEIEHHUE BO-
nbl. Bomoponsslii mokasarens. [Ipous-
BEJICHUE PAaCTBOPUMOCTH. ['nuiponus co-
JIEH.
6 [DnexTpoxumudeckue|l aJbBaHUYECKHE 3JIEMEHTHI: BO3HHUKHO-
CUCTEMBI U MPOIEC- |BEHUE z[BoﬁHvoro DMEKTPUIECKOTO CIOSL| | A 6 )
CBI PAaBHOBECHBIN 3JIEKTPOJHBINA IMOTEHLIHAT

XUMHNYCCKHUEC n KOHICHTPAIIMOHHLIC




raTbBaHUYECKUE DJIEMEHTBI JIEKTPO-
mu3: 3akoHbl dapane, karogHble U
aHoaHble mporeccel. OOmuUe CBOWCTBA
MetauioB. Koppo3ust xumuueckas Hu
ANEKTPOXUMHUYECKAsl. 3aluTa METaIOB
OT KOPPO3UHU.

Hroro 4 4 96 104

5.2 IlepeyeHb 1a00paTOPHBIX padoT

[lepedenn mabopaTopHBIX pabOT (0uHAS opMa O0yUEHUS):
1. OCHOBHBIE TIOHATHSA U 3aKOHBI XUMuU. Kitaccel HCOPTaHUYCCKUX COeﬂHHeHHﬁ.

2. 3aKOHOMepHOCTI/I W3MEHEHUS XHUMUYECKHUX CBOMCTB 3JIEMEHTOB U MX COGI[I/IHGHI/If/’I B
rpymiax u rnepuogax HepHO,I[I/I‘{eCKOﬁ cucteMbl. OKUCIIMTEILHO-BOCCTAHOBHUTEIIHLHBIC PCaKInu.

3. KuHeTHKa XHMUYECKHMX PEAKIUi M XMMUYECKOE PABHOBECHE
. Peakiiun oOMeHa B pacTBOpax 31€KTPOJIUTOB.

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

[lepedenn nabopaTopHbIX pabOT (3a0uHas hopma oOydeHHUs])
1. I'anpBaHMYECKUE JIEMEHTHI. 9JICKTpOJ'IPI3.
6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBUMM C y4eOHBIM IJIJAHOM OCBOEHHE AUCIUIUIMHBI HE MpPEy-
CMaTPUBAET BBIMOJIHEHUE KYpPCOBOTO MpOEKTa (pabdoThl), HO MPEAyCMaTpPUBAET
BBITIOJIHEHHUE KOHTPOJIbHOM paOOThI 1Sl 3204HOM (hOpMbI 00YUEHUS

7. OHEHOYHBIE MATEPHAJIBI JIJIsI TIPOBEJAEHUSA
MNPOMEXYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JAUCHUTIJIMHE

7.1. Onucanue nokasareJieil 1 KpUTepHeB OLCHMBAHUSI KOMIIETEeHIN A
HA Pa3JIMYHbIX ITanax ux (opMUpoBaHUSs, ONIMCAHHE IIKAJ OLIEHUBAHUS

7.1.1 DTan Tekyuero KOHTPoJs (04HOM PopMbI OOyUEHMUS)

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

«aTTEeCTOBaHY;

«HE aTTECTOBAH.

Pe3yabTaTbl 00y4yeHus,
Komne- XapakTepusyomme KpI/lTepI/lI/l

ATTECTOBaH He arrecroBan
TeHIHUsl | CPOPMHPOBAHHOCTE KoM- OLICHUBAHUS
neTeHIun
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 oo | THBHas paGoTa Ha saGoparop- | HPIH B pabouux Mmpo- [cMOTPEHHBIH B pabo

rpamMmax YuX MporpamMmax

CBA3M B  MOJIEKYJaX, HBIX 3aHITUAX
3aBUCHUMOCTh  XHMHUEC-
CKMX CBOWMCTB BEIIECTB
OT UX CTPOEHHS, 3aKOHBI
XUMHUYECKOM  TepMOJHU-
HAMHKHM ¥ KHHETHKH,
pacTBOPHL, OCHOBHBIE
3aKOHOMEPHOCTH IIpOTe-
KaHUs XUMHYECKHX,
3JIEKTPOXUMHUECKUX




MPOIIECCOB, MPAKTHYECKH
B&XKHBIX JUISl TEXHOJOTH-
YEeCKOTO TPHMEHEHUS B
npoQecCHOHATTLHON

JIESI TEJIbHOCTH.

YMmers, TIPUMEHSS
COOTBETCTBYIOIIUH
(hm3nKO-MaTeMaTHIe-
CKMH ammapar, MeTo-
bl aHaIM3a W MOje-
JUPOBaHMUSA  XHMHUE-
CKUX TIPOLIECCOB, pe-
IaTh THUIOBBIE XUMH-
94eCcKHe 3a1a4H.

AHanu3upoBaTh ¥ IPUMEHSTh
XMMHUYECKHE 3aKOHBI JUIA pe-
LIEHUSI IPAaKTHIECKUX 3a/1a4.

Brimonaenne pabdor B

CPOK, IIPeyCMOTpPEH-

HBII B pabounx mpo-
rpaMmax

Hesbinonuenue pa-
00T B CpOK, TIpexy-
CMOTpPEHHBIH B pado-
YHUX MporpamMMax

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

BrinonHeHue KOHTPOIBHBIX
paboTt u TecToB

Brimonaenue padot B

CPOK, IIPElyCMOTpEH-

HBII B pabouux mpo-
rpammax

Hespinonuenue pa-
00T B CPOK, TIpey-
CMOTpEHHBI! B pabo-
YHuX MporpamMmax

7.1.1 DTan Tekyumero KOHTpoJs (3a04Hoi (HopmMbl 00yUeHUs)
Pe3ynpTarsl TEKyIIETrO0 KOHTPOJISI 3HAHWA M MEKCECCHMOHHOW aTTeCTaluu
OLIEHUBAIOTCS MO CIEAYIOLIEH CHCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

PesyabTaTsl 00y4yeHus,

Kommne- XapakTepu3yomue Kputepuu
ATTecTOBaH He arrecroBan
TeHuus | chopmupoBaHHOCTH KOM- OLlCHUBAHUA
NMECTCHIIHA
OIIK-3 3HaTb OCHOBHBIE TEO-|BpInoMHEHNE KOHTPOIBHON Brmonaenne pador B | HeBwimonHeHue pa-

pEeTHYECKHE MpeICTaB-
JIEHUsI O CTPOEHUH
aToma, O MPUPOJIE XU-
MHYECKOH CBSI3U B MO-
JIeKyJlaX, 3aBUCHMOCTb
XUMHYECKUX CBOWCTB
BEIIECTB OT UX CTpoOe-
HHS, 3aKOHBI XHMHYE-
CKOM TEpMOIAMHAMUKHI
U KUHETHKH, pPacTBO-
pbl, OCHOBHBIE 3aKO-
HOMEpPHOCTH MNpOTEKA-
HHUSA XHUMHYECKUX,
JIEKTPOXUMHUECKUX
MPOIIECCOB, TpaKTHUe-
CKH Ba)XHBIX IS TEX-
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-
OTBETCTBYIOMINH (u-
3MKO-MaTeMaTHYeCKUN
anmapar, MEeTOJIbl aHa-
JIM3a U MOJIEITUPOBa-
HUSI XUMHYECKHX MPO-
LIECCOB, pelaTh THIO-
BbIE XUMHYECKHUE 3a-
Ja4u¥ ¥ IPUMEHSThH

paboTsl

BrinosHeHue KOHTPOJILHOU

Brimonnenue pabot B

CPOK, IIpelyCMOTpPEH-

HBII B pabouuXx Npo-
rpaMmax

Hesrinonnenue pa-
0OT B CPOK, TIpeIy-
CMOTpPEHHBIH B pa-
604nx IporpamMMax




XUMHUYECKHE MPOLIECCHI
JUTSL PEIICHUS TPAKTH-
YeCKHX 3a7ad.

Bnangets HaBbIKAaMH
MIPOBENICHUS XUMUIEC-
CKOT'O DKCIIEPUMEHTA
u 00paboTKu ero pe-
3yJIbTATOB, HABBIKAMH
HCIOJIB30BaHUs CO-
BPEMEHHBIX HH(pOpMa-
LMOHHEIX TEXHOJIOTHIA.

paboThI

BrinonHeHne KOHTPOIBHOU

Brmonaenue pador B

CPOK, IIPEyCMOTpPEH-

HBIH B pabodnx mmpo-
rpaMmax

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

7.1.2 DTan npoMe;KyTOYHOI0 KOHTPOJIsI 3SHAHU I
Pe3ynbrarhl MpoMeKyTOYHOTO KOHTPOJIS 3HAHUU OLIEHHWBAIOTCA BO 2 ce-
MeCTpe JUIs OUHOHM (HOopMbI 00YUEeHHs, 2 ceMecTpe Al 3a09HOM (POPMBI 00yUCHHS
0 IBYXOQJIJILHOM CUCTEME:
«3aUTEHO»
«HE 3aYTCHOY

Komme-
TEeHIHA

PesyabTaTsl 00yuyeHus,
XapakTepu3yomue
c¢(hopMHPOBAHHOCTH KOM-
TeTeHIuU

Kpurepun
OLIeHHBAHHS

3aureHo

He 3aureno

OIIK-3

3HATh OCHOBHBIC TEOpe-
THYECKHE  IPENCTaBIIC-
HUSI O CTPOCHUH aToOMa, O
MPUPOAC  XUMHUYECKOM
CBI3W B  MOJICKYyJax,
3aBUCHMOCTh  XHUMHUE-
CKHX CBOWMCTB BEIIECTB
OT UX CTPOCHUS, 3aKOHBI
XUMHUYECKOM  TepMOJHU-
HAMHKH M KHHETHKH,
pacTBOPBHI, OCHOBHBIE
3aKOHOMEPHOCTH TIPOTE-
KaHus XUMUYECKHUX,
3MEKTPOXUMHUICCKUX

MPOIIECCOB, MPAKTUIECKH
B@KHBIX /IS TEXHOJIOT'H-
YeCKOTO TPUMEHEHHUS B

Tect

BrimonHeHue TecTa Ha
70-100%

Beimonnenne menee
70%

npoQecCHOHATBHON

JIeSTeIILHOCTH;

YMers, npumeHsis | Perenue ctaHnapTHBIX [IponemoncTpupoBa H| 3agauu HE PELICHBI
COOTBETCTBYIOIIHNH TIPaKTUYECKHUX 3a7a4 BEPHBIN XOJ pEeLICHUS

(usrKo-mMaTeMaTHIe-
CKHUif ammapar, MeTo-
Ibl aHamHM3a M MOJe-
HI/IpOBaHHﬂ XUMHUYC-
CKHX TIPOILIECCOB, pe-
mIaTb TUIIOBBIC XUMMU-
YECKHE 3aJauH.

B OOJIBIIMHCTBE 3aga4

Bnagers  HaBBIKAMHU
MPOBEICHUS XHUMHUYEC-
CKOTO DJKCIIEPHMEHTa
u o0paboTku ero pe-
3yJBTaTOB, HaBBIKAMU
HCIIONIB30BAaHMUS  CO-
BPEMEHHBIX  UH)OP-
MAIMOHHEIX TEXHOJIO-
THiA.

Peuienre npukiIaHbIX 3a1a4 B
KOHKPETHOH IpeIMETHOH 00-

JJacTH

[IponemoncTpupoBa H
BEPHBIN XOJ| pELICHMS
B OOJBITMHCTBE 337144

3amavun He pemeHbI




7.2 IlpuMepHbIii IepeYeHb OLEHOYHBIX CPEACTB (TUMOBbIE KOHTPOJIb-
Hble 3aJaHMSl WJINM HHbIE MAaTepPHAJIbl, HEOOXOAMMbIE I OLEHKU 3HAHMW,
YMEHUIi, HABBIKOB U (MJIM) ONBITA JeATEJILHOCTH)
7.2.1 IlpuMepHbIii NepevyeHb 3aIaHUi JJIs1 MOATOTOBKHU K TECTHPOBAHMIO:

1. B mepeune ¢popmyn 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 PAIOB
1) CO,, SO,, AlLO3

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

4) CO, NOz, F6203
BC€ BCIICCTBA BSaHMOﬂeﬁCTBYIOT CO IIcJIouyamMHu. (1)

3. VkaxkuTe KBaHTOBOE 4uciio 1) rmaBHoe 2) opOuTanbHOe 3) MAarHUTHOE 4) CIIMHOBOE,
YPOBEHb KOTOPOTI'O B 3JIEKTPOHHOM 000JI0UKE aTOMa ONpeeisieT S HePreTHUecKuil ypoBeHsb. (1)

4. Jlng atoma ¢ 31€KTPOHHON (POPMYIION BHENIHUX DIIEKTPOHOB 4s24p1 YKQ)KUTE aTOMHBIN HO-
Mep aiieMenTa. (31)

5. YcraHoBuTE MOCIEN0BATENBHOCTD PACIONOKEHHS COEIMHEHH N

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

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

7. Pacnionoxure cnenyromume xumudeckue aneMeHTsl: 1) F 2) Na 3) C 4) O B nopsiike Bo3pac-
TaHUs UX AnekTpoorpunarenbHoctu. (Na, C ,0, F)

8. OnpeenuTh MOPAIKOBBIA HOMEP B [IepHOIMYECKOl CHCTEME DJIEMEHTA, HMEIOILETO DJIEK-
TPOHHYIO CTPYKTYPY, BEIPQXKEHHYIO (DOPMYIIOiA: 1s22sz2p63sz3p63d34s2. (23)

9. K kakoMy THITY XUMHUYECKOH CBSI3U OTHOCHUTCS CBSI3b MKy aToMaMH B MoJiekynax: a) K,
0) Br,, B) Metanna Sn. (a) noHHas1, 6) KOBaJICHTHAas!, B) METALTHYECKAs )

10. Onummure 4eThIpbMs KBaHTOBBIMH YHCJIAMHU CIEAYIOIIYIO JJIEKTPOHHYIO CTPYKTYpy Ba-
JIEHTHOTO cjios aroma: 5d l n=5; I=2; m= -2, -1, 0, 1, 2;
m—+1/2)

11. Hammmmme ypaBuenue quccormanun HCN. (HCN =H™+CN)

12. 13 xakux coneit Pb(NO;),, Alo(SO4)3, CuSO4, AgNO3, ZnSO4- MeTan MoKeT ObITh BbI-
tecHeH HuKeneM (Pb(NO3),, CuSO,, AgNO3)

13. Kyna cmectures paBHoBecue peakuu 2NO+0,=2NO; B pe3ynbTare yBeJIUYEHHs B CUCTE-



Me napienus. (B cTopoHy npsmoii peakium)

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

7.2.2 IlpumMepHBbIii IepevdeHb 3aIaHUH 15 pellleHUs] CTAHAAaPTHBIX 3a1a4

1. Ilpu okuciieHuu 2 r JByXBaJEHTHOI'O MeTaiia o0pa3oBaiocs 2,8 T okcuja. Onpenenure Ko-
JIMYECTBO MPOB3aUMO/ICMCTBOBABIIETO KUCIOPOJa U aTOMHYIO0 Maccy Metasuia. (0,8 r u 40)

2.B o6parumoii peakuun 2SO,(r)+01(r)<>2SO3(r) paBHOBECHE YCTAHOBMIJIOCH HPH CIEMYIO-
X KOHIEHTparusax BemiectB (Moib/n): [Oz] = 0,3; [SO,] = 0,7; [SOs] = 0,5. Beruucnure
KOHCTaHTY paBHOBecus peakuuu. (1,7)

3. Boluuciure 3JI€KTPOAHBINA MOTEHIMA [IMHKA, OMYIIEHHbIA B PACTBOP €r0 COJNU C aKTHBHO-
2+
cThto noHOB Zn~ 0,001 moub/1. (-0,85)

4. 13 2,0 T nByXxBajieHTHOTO MeTaiia 00pazoBaniock 2,8 T okcuaa. OnpeaesuTe: Yucio aTOMOB
B XUMHUYECKOH popmyrie okcuza. (2)

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

6. Beruncnuthb sxBuBaneHT H,SO4 B peakuusix oOMeHa, B pe3ylbTaTe KOTOPhIX 00pa3yeTcs: a)
kucibie conmu MeHSOy; 6) Hopmanbsabie conmu MeSO4.(2)98, 6)49)

7.. HauanpHble KOHILIEHTPALUU MCXOJHBIX BEIIECTB PEAKIMH, MPOTEKAIIIeH M0 YPaBHEHUIO
2NO+0,=2NO; paBusl NO=0.06 monb/n, O,=0,10 mMoab/1. Beraucnurs koHuentpanuu O, u
NO,, korga NO cranet paBabsiM 0.04 moup/i1. (0O,=-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, nmpuHHMMas TEMIIEPATYPHBIA KOY(PQUIMEHT CKOPOCTH pEaKIuu
1
pasub 2. (2'° wm 65536pa3)

9. Beruncnuth koHcTaHTy paBHoBecust K st o6parumoit peakiuu CO+H,O0=CO,+H,, eciu
HavallbHbIE KOHIIEHTPAIMK UCXOAHBIX BemmecTB paBHbl CO= 0,10 mons/n, H,0=0,40 mMonb/1, a
B paBHOBecuu obpazoBanock CO; = 0,08 monb/1 (1)

10. Beraucnuts Tutp 0,1 H. pactBopa NaCl. (0,00585 r/mu)

7.2.3 IlpuMepHBbIii epevyeHb 3aJaHuil AJ1 peleHus] NPUKJIATHbIX
3agav
1 .ITpwu snexrpomuse Bomuoro pactopa NaOH Ha aHOIE BBLIETHIOCH 2,8 JT KUCIOPOaa
(1.y.). CkoIBKO BOJIOPO/Ia BBICTWIIOCH Ha KaTofe: a) 2,8 1; 0) 5,6 i; B) 22.4 n? (5,6 n)
2. Ha cKOJIBKO M3MEHUTCS MOTEHIMAI IIMHKOBOTO 3JIEKTPO/IA, €CIIU PACTBOP COJH IIUH-
Ka, B KOTOPBIM 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 TP MPOITYCKAaHWU TOKA CHUJIOI0 6 A B
teueHue3OMunyT uepe3 Boaubiid pactBop KOH? (627 mu)

4. ITpu anexkTpoause pactBopa xjmopuaa meau (I1) macca karona yBenuvmiiach Ha 3,2 T.
UTo mpou30MuIo MpH ATOM Ha MeAHOM aHoje: a) Beinenmiocs0,112 i Cl, ; 6) Bergenmiocs 0,56
1 0, ; B) neperwio B pacteop 0,1 momst Cu”™; 1) nepewwto B pactsop 0,05 moust Cu®™? (1)

5. IMeeTcst ranbpBaHndecKuii snement P | Pb 2 | Ag| Ag™. Kak u3menutes ero
O/1C, ecnu B pacTBOp, COJIEPKAIINIl HOHBI CBUHIIA, T00ABUTH CEPOBOAOPOI: a) YBETUUUTCS; O)
YMEHBIIUTCS; T') OCTAHETCSl HEeM3MEeHHOM? ( a)

6. Kakoe xonmuuecTBo ayeKTpuyecTBa moTpeOyeTcs s BbIIEJICHHs U3 pacTBopa: a) 2 T
Boaopona; 6) 2 r kucinopoxa? (1,93 10° Kit; 2,41 104Kn)

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

8.I1pu snexrponuze BogHoro pactBopa Cry(SO4); TokoM cuiioit 2 A macca KaToja yBe-
JUYUIACh Ha 8 T. B TEUEHUE KAKOTO BPEMEHHU MPOBOUIICS AnekTponus? (6,19 4.)

9. TanbBaHWYECKUl 3JIEMEHT COCTaBIIEH W3 CTAaHAAPTHOTO IIMHKOBOTO JJIEKTPOJa U
XPOMOBOTO 3JIEKTPO/Ia, MOTPYKEHHOTO B PACTBOP, COAEPKAIIUN HOHBI Cr . IIpu xakoil KOH-
nenTpammu uoHos Cr’* DJIC 9Toro sneMenTa Oyznet paBHa Hymr0? (0,068 Moub/1)

10. 3a 10 MuHYT U3 pacTBOpa MJIATUHOBOW coyii TOK cHiloiSA Beigenuinl,517 r Pt. On-
pEeAenuTh SKBUBAJICHTHYIO Maccy IaTtuHbl? (48,8 1)

7.2.4 IllpuMepHBIii epevyeHb BONMPOCOB /ISl OATOTOBKH K 3a4eTy
1. CriocoObl MOTyUYEHHUS COJICH.

2. KBanToBbI€ unciia U uxX (PU3nUecKuit CMbICT; S-, p, d u f-opOuranu,

3. Tpu nprHLHIA pacpeneeHus IEKTPOHOB B MHOTO3JIEKTPOHHBIX aTOMAX.
DNEeKTPOHHBIE U ANEKTPOHOTrpaduueckue Gopmybl.

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

5. Kak u nouemy U3MEHSIOTCS B IIEPUOJIAX U rpynmax paauyc aroma. [lorennuan
MOHU3AIMH, CPOJICTBO K IJIEKTPOHY, ANEKTPOOTPULIATEIHLHOCTH?

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

9. Cnencrus 3akoHa ['ecca u pac4€Thl TEIUIOBBIX 3PHEKTOB XUMUYECKUX PeaK-
1007178

10. Dueprus 'n66ca 1 HaNPaBIEHHOCTh XUMUYECKUX PEAKIIHIA.

I1. CkopoCTh XMMHUYECKHUX PEAKIHMI U €€ 3aBUCUMOCTh OT KOHIICHTPALINKU U TEM-
neparypsl.

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



13. Crioco0bl BhIpaKeHUSI KOHIICHTPAIIUHA PACTBOPOB.

14. IToueMy pacTBOpPHI KUIIAT MpHU 00Jie€ BRICOKOI TEMITEpAType U KPUCTAIIIU3Y-
I0TCS TIpH 0o0Jiee HU3KOM, YEM YHCTHIA PACTBOPHUTEIH?

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

16. ITousarue snexrponnoro norenmana. @opmyna Hepuera. Pacuér D/1C
raJIbBAaHUYECKOTO AJIEMEHTA.

17. 3akonbsl Dapazes. KaroaHbie 1 aHOAHBIC MPOIECCH AeKTposn3a. [IpuMene-
HUE 3JIEKTPOJIN3a B POMBIIIIICHHOCTH.

18.BelcokoTemMneparypHas ra3oBas KOppo3Husl.
19. B 4éM CyTbh 2JIEKTPOXUMHYECKON KOPPO3UU METAILIIOB.

20. DAEKTPOXUMUYECKUE METOABI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

7.2.5 IlpumepHBbIii NepevyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMEHY

He npenycMoTpeHO yueOHBIM IIJIaHOM

7.2.6. MeTOoAMKA BBICTABJIEHHUS OLICHKH NPH NIPOBEAEHUH NPOMEKY-
TOYHOM aTTeCTALMHU

Crynenrty Bbigaercs 10 TeCTOBBIX BOIIPOCOB U3 MEPEUHS 33JlaHUi. 3a KaxK-
JIBIN TIPaBUJILHBINA OTBET BBICTABIsAETCS 1 Oa.

OrneHka «3a4TeHO» BBICTABISIETCS CTYJIEHTY, HaOpaBiemy 5 u Oosiee O6a-
JIOB.

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

[Ipy monyyeHUM OIEHKH «3auyTE€HO» TpelOyemble B pabouell mporpamme
3HaHUS, YMEHUSI, BIAJICHUS] TI0O COOTBETCTBYIOIIMM KOMIETEHIIMSIM Ha TIPOMEXY-
TOYHOM 3Tare CUUTAIOTCS JOCTUTHYTHIMHU.

Meroarka npoBeIcHUs.

B aynutopun muisi mpakTUYECKUX 3aHATUN, B MUCbMEHHOW (opme, Tpyn-
noBOM cnoco0, B TeueHue 60 MUHYT, O€3 UCTOIB30BAHMS CITPABOYHOM JIUTEPATY-
PBI U CPEJICTB KOMMYHHUKAIIMH (IO TPOCKOE CTYACHTa MOXKET ObITh JaHa TaOJauIa
anemeHToB /.M. MenneneeBa u ap. TaOJIUIIbl), pe3yJIbTAT - HA CISAYIOIIEM 3aHsI-
THH.

7.2.7 IlacniopT O1leHOYHBIX MaTepHaIoOB (04Hast opMa 0OyUIEHU)

Ko
KonTponupyemslie pa3aesnsl A ., |HanmeHOoBaHUE OLIECHOYHOIO
Ne i/mm KOHTPOJUPYEMOi
(TeMbl) TUCUUTIIMHBI cpencTBa
KOMIIETEHINH
1 OcHoBHble noHATHUSA U 3aKk0HBI  [OTIK-3 KOHTpOJIbHAsA paboTa
XUMUHU
2 Ctpoenne aroma. [lepuonmdeckas [OITK-3 KOHTpOJIbHAs paboTa




cucTeMa AJIIEMEHTOB
J.11.MeHnneneeBa
3 XumuyecKkas CBs3b OIIK-3 KOHTpPOJIbHAs paboTa, 3aIu-
Peakuuu okucieHus: BOCCTaHOB- Ta 1abopaTOpHOI pabOTHI
JICHUSL.
4 OcHoBHble 3ak0HOMepHOCTH XU- [OIIK-3 TECT, 3alIKTa JJabopaTOpHOU
MHUYECKHX MPOIECCOB paboThI
5 Hucnepcusie cucteMbl. PactBopsl [OI1TK-3 KOHTpPOJIbHAs paboTa, 3aIu-
Ta JJabopaTOpHOIi PaboTHI,
6 OnekTpoxumuyeckue cucremsl u (OITK-3 TECT, 3aluTa JJabopaTopHOM
MPOIIECCHI paboThI

7.2.7 IlacniopT OLIEHOYHBIX MaTePUATOB (3a04Has (hopma 00yUEeHHUS)

Kon
Ne Kontpomupyemsie pasaesnst . HanmenoBanue
n/m (TeMbl) TUCUHUIIITNHBI KOHTPOIHPYCMOH OLICHOYHOT'O CPE/ICTBA
KOMITETEHIIUH
1 OCHOBHBIE TIOHSTHS U 3aKOHBI OIIK-3 KOHTpOJIbHAsI paboTa
XUMUHU
2 Crpoenmue aroma. Ilepuognueckas | OI1K-3 KOHTpPOJIbHAs paboTa
CHCTEeM DJIEMEHTOB
.M. MeHneneeBaa
3 XuMHuueckas CBs3b OIIK-3 KOHTpPOJIbHAs paboTa
Peaknuu okuciaeHus: BOCCTaHOB-
JICHHUSL.
4 OcHOBHBIE 3aKOHOMEPHOCTH OIIK-3 KOHTpOJIbHast paboTa
XUMHYECKHX IPOIECCOB
5 JlucriepcHble CUCTEMBI. OIIK-3 KOHTpOJIbHas paboTa
PactBopb1
6 Onekrpoxumudeckue cucteMsl u | OIIK-3 KOHTpOJbHAsE pabora, 3a-
MIPOLIECCHI muTa J1abopaTopHO pa-
00THI

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

TecTtupoBaHWe OCYIIECTBISECTCS C HCIOJb30BAHHEM BBIIAHHBIX TECT-
3alaHuii Ha OymMaxkHOM HocuTene. Bpemst tectupoBanus 30 MuH. 3aTem ocyiie-
CTBJIIETCSl MPOBEpPKA TECTa AK3aMEHATOPOM M BBICTABIISIETCS OILICHKA COTJIACHO
METOJIMKH BBICTABIICHUS OIIEHKH MPH MPOBEIACHUU TPOMEKYTOUYHON aTTECTALINHU.

Peuiennie ctaHgapTHBIX 3a/1ad OCYIIECTBISIETCS C HCIOJIb30BAHUEM BBI-
JAHHBIX 3a/7a4 Ha OymaxxHOM Hocutene. Bpems pemenus 3agad 30 muH. 3atem
OCYILIECTBIISIETCA TMPOBEpPKAa PEIICHHS 3aJlad HK3aMEHATOPOM U BBICTABIISIETCS
OIIEHKA, COTJIACHO METOJIUKH BBICTABJICHHUS OLICHKHU NP MPOBEACHUU MTPOMEXKY-
TOYHOU aTTECTALUU.

Perienrie npukiaaHbx 3a7a4 OCYIIECTBISETCS C UCIOJIb30BAHUEM BbIJIaH-
HBIX 33/1a4 Ha OyMakHOM Hocutelne. Bpems pemenus 3agad 30 MuH. 3aTeM oCy-
IIECTBIISIETCS TPOBEPKA PELICHUS 3a/1a4 SK3aMEHATOPOM U BBICTABJISETCS OLICHKA,
COTJIACHO METOJIUKHU BBICTABJIEHUS OLICHKHU NP MPOBEICHUHN MTPOMEKYTOUHOM at-
TECTalLUH.



8 YYEBHO METOANYECKOE U THO®OPMALIMOHHOE
OBECIHHEYEHUE JUCHUIIJIMHBI)
8.1 Ilepeuenb y4eOHOM JuUTEepaTypbl, HEOOXOAMMOI IJsi OCBOEHMSI
TUCIHUANIMHBI
1. Kopoun H.B. O6mias xumusi: yueonuk. M.: Beicmi. mik., 2010.- 558 c.

2. I'muuka H.JI. O6mas xumust: yueoHuk ajs 6akanaspos. / H.JL. I'munka; mon
pen. B.A. [TonkoBa, A.B ba0koga. -18-e uzs., nepepad u jgomn.- M.: N3a-Bo
Opaiit, 2012.- 898 c.

3. 'muaka H.JI. 3agaun u ynpaxHeHus 110 o01el XuMUM: yueOHOe TTocoOue s
By30B / H.JI. 'munka; nox pexa. B. A. Pabunosuua, X. M. Py6ounoii. M.: Unte-
rpai-IIpecc, 2011.- 240 c.

4, KOpHGGBa B.B. MGTOI[I/I‘-ICCKHG YKazaHuA IJIs0 CaMOCTOSITEIIbHOM IMIOATOTOBKH M

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

5. Kopneera B.B. MeToauueckue ykazaHus 1Jisl CAMOCTOSITEIbHOM MOJITOTOBKHU 1

BBINIOJIHEHHSI JTabopaTopHbIX padoT Ne 7-10 mo auctumnnnae «Xumus» / Kopuee-
Ba A.H., Heb6onbcun B.A. Boponex: ®I'6OY BO «BI'TY», 2015.- 39 c.

6. Kopueera B.B. Meroauueckue ykazaHusi Jjisi CAMOCTOSITENIbHOM paboOThI U
‘OHTPOJISl 3HAHUM  (TecThupoBaHue) 1o TeMe «O011He CBOMCTBA METAIIIOB. DIIEK-

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

7. Mapmiankun, M. @. Xumus [DneKTpoHHBIN pecypc] : yueOHoe mocoodue / M.
®. Mapmankun, U. C. I'puropsu, 1. H. KoBaneB. — DaeKTpoH. TEKCTOBBIE JJaH-
Heie. — CraBpomnosis : CeBepo-KaBkasckuit dhenepanbhbiii yauBepeuret, 2015.
— 228 ¢. — 27-8397. — Pexum gocryma:
http://www.iprbookshop.ru/63225.html

8.2 IlepeueHbr MH(POPMAIMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX MPHU
OCYIIIECTBJIEHHN 00pa30BaTEeIbHOI0 MpoLecca Mo JAUCHHUILUIMHE, BKJIIOYAs
nepevyeHb JUIEH3UOHHOTO0 MPOTPAMMHOI0 ofecrevyeHusi, pecypcoB UH(pOp-
MAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTu « AHTEepHET», COBPEMEHHBIX MPO-
(eccnonabHBIX 023 TaHHBLIX 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 mHGOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTep-
HET»

— Poccuiickoe obpazoBanue. @enepanbHblii 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 TIpodeccroHaIbHbIE 0a3bl JAHHBIX
— XuMH4eckue Hayku u oopaszoBanue B Poccun
— http://www.chem.msu.su/rus/
— Hanocucremsl: pusuka, xumus, MareMmartrka http://nanojournal.ifmo.ru/
— Xumuyeckas Texuuka https://chemtech.ru/
- [TonmumepHbie KOMITO3UIIMOHHBIE MaTepHuabl
http://lkmprom.ru/clauses/materialy/

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

HCKHI/IOHHaH ayauTopus, 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 M3Jara-
I0TCSl HauboJiee CyIIECTBEHHbIE U TPYJIHBIE BOIIPOCHI, a TaKKe BOMPOCHI, HE Ha-
HIEJIIHE OTPaXXEHUs B y4eOHOH JIuTeparType.

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

JlabopaTopHble paOOThI BHIMOIHIIOTCA HA JJAOOPAaTOPHOM 00OpPYIOBAHUH B
COOTBETCTBUHM C METOJUKAaMH, IPUBEICHHBIMHA B YKa3aHUSX K BBITIOJHEHHIO Pa-
00T. Pemenust TUMOBBIX 3a7a4 MPOBOAMUTCS B OCTaBIIeecs BpeMsi Ha JabopaTop-
HBIX 3aHSATHUSX.

Bun yuebnbIx

. JleaTenpHOCTh CTyACHTA
3aHATUN
.HCKI_II/IH Hanmcanue koHcHeKTa HeKLIHfIZ KpaTKO, CXEMAaTU4YHO, ITOCJICA0OBATCIBHO

(UKCUPOBATh OCHOBHBIE TMOJIOKEHHUSI, BBIBOJBI, (HOPMYyIUPOBKH, 00001IIe-
HUS; TIOMEYaTh BaKHBIE MBICIIH, BBIJCIATH KIIOYEBHIE CIOBA, TEPMHUHBI.
[IpoBepka TEPMHHOB, MOHATHA C IMOMOIUBIK) SHIMKIONEIUHN, CIOBapew,
CIIPaBOYHHMKOB C BBHIMHUCHIBAHWEM TOJKOBaHUI B TeTpanas. OOo3HadYeHHE
BOTIPOCOB, TEPMUHOB, MaTepralia, KOTOPHI€ BBI3BIBAIOT TPYAHOCTH, TIOUCK
OTBETOB B pEKOMEHyeMol ureparype. Eciiu caMocTosATeNNbHO HE yaeTcs
pazobparbcsi B Marepuajie, HeoOXoaumMo chOpMYITHpPOBATh BOMPOC U 3a-
JaTh MPENOIaBaTEeNI0 Ha JEKIIMU I HA MPAKTUYECKOM 3aHSITHH.



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

JlaGopaTopHas
pabora

JlaGopaTopHbIe paObOTHI MMO3BOJISIIOT HAYYUTHCS PUMEHSATh TEOPETUUCCKHE
3HaHUS, MOJIyYCHHBIE HA JICKIIUH TP PEIICHUN KOHKPETHBIX 3a/1a4. YToObI
HanboJiee palioHAILHO U TTOJTHO UCIIOJIB30BaTh BCE BOZMOXKHOCTH JIabopa-
TOPHBIX JJIsl MOATOTOBKHM K HUM HEO0OXOIUMO: CIIEIyeT pa3o0paTh JIECKIIUIO
110 COOTBETCTBYIOIIECH TEME, 03HAKOMHTCS C COOTBETCTBYIOIIUM Pa3ieiioM
yueOHUKa, TpopaboTaTh NOMOTHUTEIBHYIO JIUTEPATYPy U UCTOYHHUKH, Pe-
IIMTH 33/1a49K U BBIIIOJIHUTH JPYTUE MMCbMCHHBIC 3aIaHMSL.

CaMocrosTenbHas
pabora

CamocrosTenpHas padoTa CTyIEHTOB CIIOCOOCTBYET ITyOOKOMY YCBOCHUS
y4eOHOTro MaTepHana U pa3BUTUIO HAaBBIKOB caMooOpa3oBanus. CaMocTos-
TelbHas paboTa NpeAIosaraeT caelylon1e COCTaBISIOIIHeE:

- paboTa ¢ TeKCTaMu: y4eOHUKaMH, CIPAaBOYHUKAMH, JJONOJIHUTEIBHOM JTU-
TepaTypoH, a TaKKe MPOPabOTKa KOHCIIEKTOB JICKIIHIA;

- BBIIIOJIHEHUE JIOMAITHHUX 33aJaHUI U PacueTOB;

- paboTa HaJl TeMaMH JAJIsl CAMOCTOSITEIEHOTO U3Y4EHUS,;

- y4acTHe B paboTe CTyIeHUECKHX HayYHbIX KOH(EPEHINH, OMMMITHA;

- IOAT'OTOBKA K HpOMGX(YTOqHOﬁ aTTeCTalluu.

IloaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

['oTOBUTBCSI K IIPOMEXYTOUHOM arTecTaluu CIEAyeT CUCTEMATUYECKHU, B
TE€YeHUe Bcero cemecrpa. VIHTEHCHBHAs NOATOTOBKA JOJDKHA HA4aThCs HE
MO3JHEE, YEM 32 MECSAL-TIOATOpaA 10 IPOMEXYTOUHOM arrectauuu. JlaHHble
nepes 3a4eToM Tpu JHA dPQPEKTUBHEE BCETO HCIIOJIB30BaTh JUIsl TOBTOPE-
HUs U CUCTEMAaTHU3aluy MaTepUaIa.
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