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1. IOACHUTEJIBHAS 3AIIMCKA

1.1. Heab yueOHOM AMCHMILIUHBI

Lenbro yueOHOM AMCIUTUTMHBIL SBIISIETCS (POPMUPOBAHKE CIICIIMAIHUCTOB, YMEIOINUX 000CHOBAaHHO
Y pe3yNIbTaTUBHO MPUMEHSITH CYIIECTBYIOIINE U OCBAUBATH HOBBIE O BEIIECTBE KaK OJHOM M3 BHJIOB
JBIDKYIIEHCS MATEpUH, O MEXaHU3ME MPEBPAIICHUST XUMUYECKAX COCTUHEHUH, O 3HAUCHUH XUMUHU
B ITPOMBIIIIJICHHOCTH U CETTLCKOM XO0351CTBE

1.2. [lnanupyembie pe3yabTaThbl U3yYeHUS AU CUUIJINHBI

B pesynbpTaTe ocBoeHHS y4eOHOW MUCIMIUIMHBI CTYJEHT AOJIKEH

3HAThb

yYMeThb:

BJIAJIETD:

npaBuiIa 0€301acHOi pabOThl B XMMHUECKHX J1a00paTOpHsIX;

OCHOBHBIE MTOHATHUS U 3aKOHBI XUMUHU;

COCTaB, HOMEHKJIATYpPY, MOJYy4YE€HHE M CBOMCTBA MPEACTABUTEIECH Ba)KHEUIIHUX KJIACCOB
HEOPTaHUYECKUX COCAMHEHUMN: OKCHI0B, OCHOBAHM, KUCIIOT U COJIEH;

NEPUOANYECKUI 3aKOH, €ro HCIOJb30BaHUE B IMPEJICKa3aHUU CBOWCTB JJIEMEHTOB U
COCIUHEHUN, CTPYKTYpy TMEpUOJUYECKOW CHUCTEMBbl XHUMHUYECKHUX  DJIEMEHTOB,
3aKOHOMEPHOCTU (hOPMUPOBAHUS DIEKTPOHHON 000IOUKH aTOMA;

TUTIBI XUMHYECKON CBSI3M, MEXaHU3M €€ 00pa30BaHUS M OCHOBHBIE XapaKTEPUCTHUKU,
BUJIbl XUMHUYECKOH CBSI3U B PA3IMUHBIX THIAX COCIUHEHHUI;

CTPOEHUS U CBOMCTBA KOMIUIEKCHBIX COEIMHEHNUI;

OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIUIA;

METO/Ibl MATEMAaTUYECKOT0 OMUCAHMSI KHHETUKN XUMUYECKUX PEaKIUi;

OCHOBHBIE MTOHATHUS XUMHUHU PaCTBOPOB;

0co0ble CBOMCTBA M 3aKOHOMEPHOCTH MOBE/IEHUS TUCIIEPCHBIX CUCTEM;

TEOPUIO  DJIEKTPOJIUTUYECKOM  JAUCCOLMAIIMM, METOJbl OMUCAHUS XHUMHUYECKHX
paBHOBECHI B pacTBOpaXx 3JIEKTPOIUTOB;

CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEAaKIMid ¥ OCHOBHBIE TOHATHUSA,
csa3annbie ¢ OBP;

OCHOBHBIE TIPOLIECCHI, MPOTEKAIOIIME B JJIEKTPOXUMHUUYECKHX CHUCTEMaX, SIBJICHUE
KOPPO3UHU METAJIOB U METOJIbI OOPBOBI C HEM, TPOIECC U 3aKOHBI IIEKTPOIN3a;

001111e CBOMCTBA METAJIJIOB;

CBOMCTBA BOKHEUIIINX KJIACCOB OPTraHUYECKHX COCIMHEHHH, 0COOCHHOCTH CTPOEHUS U
CBOICTBa pacHpOCTPaHEHHBIX KJIACCOB BHICOKOMOJIEKYJISIPHBIX COEIUHEHUH.

¢dbopMynupoBaTh W NMPUMEHSATh OCHOBHBIC 3aKOHBI, NMPHUHLUIBI M TMOHSATHS XHMUHU B
COOTBETCTBHHU C IIPOIPAMMON;

pelaTh pacyeTHbIE U KAYECTBEHHBIE 3a/1a4U;

OIIpEAEIIATh TEPMOJANHAMUYECKUE XapaKTEPUCTUKU XUMHUUECKUX PEAKIIUM

OTIpEAEIIATh U3MEHEHUE KOHIIEHTPALMH ITPU MPOTEKAHUHM XUMHUECKHUX PEeaKIUi 1
PaBHOBECHbBIE KOHIIEHTPAI[UH BEIIECTB;

IIPOBOJMTH PacU€Thl KOHLIEHTPALMHA PACTBOPOB Pa3IMYHbIX COCIUHEHU;

[IMCaTh YPaBHEHMS XUMUYECKUX peakuui (MOJEKYJIspHbIE, HOHHO-MOJIEKYJISIPHBIE,
AJIEKTPOHHBIE);

MIPOBOJIUTH OUYHCTKY BEIIECTB B JIAOOPATOPHBIX YCIOBUSIX;

OIpeIeNIATh OCHOBHBIE (PU3MUECKHE XapaKTEPUCTUKH OPraHUYECKHUX BEILECTB;
MOJIB30BaThCSl TaOMMIIAaMH ¥ TpaduKamMH, CHEIUATBHOW XUMHYECKOH TMOCYIOMH,
nabopaTopHbIMU PHOOpaMH U 000PYIOBaHUEM;

HaBBIKaAMMH BBIIIOJTHCHHUA OCHOBHBIX XUMHUYCCKUX na60paT0prlx onepaunﬁ;



e MeToaamMu ompeneseHus pH pacTBOpoB U omnpeesieHus KOHIICHTPANUi B pacTBOpax;
¢ MCTOJaMH CHMHTC3a HCOPIraHNUYCCKUX U HpOCTeﬁMHX OpTraHUYCCKUX COGI[PIHGHPIﬁ.

1.3 MecTo y4eOHOI JMCHUIIJIMHBI B CTPYKTYpe NOATOTOBKH CTY/JAeHTa

JucrummmHa otHOCHTCS K biioky 1 «luctumumael (Moxynn) (o0s3aTtenbHas 9acTh bioka 1).

[lepeueHb y4eOHBIX TUCIMILIUH (IMKIOB JUCIUILIMH), KOTOPBIE OYIYT ONMpaThCs Ha JaHHYIO
JTUCIHILIUHY:

— be3omacHOCTh XXU3HEACATEIbHOCTH,

— Marepuanosenenue;

Kpome Toro, pe3ynbTaThl, MONYYCHHBIC TPH W3YYCHUH JUCIHMILIMHBI Ha MPAKTUYECKUX U
JTa0OPATOPHBIX 3aHITHUAX OYAYT MPHMEHEHBI NMPHU MPOXOKIACHUU IEPBOU TEXHOJIOTHMUYECKOW (TMPOSKTHO-
TEXHOJIOTMYECKOM) y4eOHON MPAKTHKY, & TAKXKE IPH MOATOTOBKE BBHITYCKHON KBAJU(UKAIIMOHHON paOOThI
U JanpHeHen mpodeccHoHanbHON IeATEITHPHOCTH.

1.4 TpeOoBaHMsI K 0OCBOEHMIO Y4eOHOM TUCIMILIUHBI

OcBoenne yaeOHON AUCITUTUIMHBI TOJDKHO 00eCTIeYuTh (HOPMUPOBAHKE CIEAYIOIIMX KOMIICTCHITHI

Konabr
(hopMUPYyEMBIX HaumeHoBaHue (GOpMUPYEMBIX KOMITCTCHIIUH
KOMIIETECHITUHA
CriocoOeH MPUMEHSTh €CTECTBCHHOHAYYHBIEC U OOIICHHKCHEPHBIC 3HAHHUSI, METOIbI
OIIK-1 MaTeMaTHYECKOTO aHaJIN3a M MOJIEIMPOBAHUs B IIPOPECCHOHATIBHOMN IeITEILHOCTH.
CrocobeH TPHUMEHATH COBPEMEHHBIC DJKOJOTHUYHBIE H 0O€30IMacHBIC METOIBI
OIIK-7 PaIlMOHANIBHOTO HUCHOJNB30BAHUS CHIPHEBBIX W JHEPreTUYECKUX PECYpPCOB B
MAaIIHHOCTPOCHHUH.

2. CTpyKTYypa U cofep:KaHMue JUCHUIIIHHBI

Bknag aucuuruimebel B (OpMHpPOBAHUE Pe3yIbTaTOB OOy4YEHHs BBIMYCKHHKA (KOMIIETCHLIMN) U
JOCTHXKEHHE O0OOIIEHHBIX PEe3yJNbTaTOB OOYUYEHMsI MPOUCXOTUT MYTEM OCBOEHUS COIEpMKaHUS
06yLI€HI/I}I " JOCTUIKCHUSA YaCTHBIX PE3YyJILTATOB OGy‘IGHI/I}I, OINMMCAaHHBIX B TAHHOM pa3aciic.

2.1 Conepxanue y4eOHOI AUCHUNTHHBI

Howmep Konpr

TEM

HanmenoBanune Tem

Conepxanue

(hopMEpyeMBIX
KOMIIETEHIIUH

2

3

4

Crpoenue aToma

OcCHOBHBIE CBEICHHS O CTpoeHHH aTOMOB. CoCTaB aTOMHBIX
snep. M3oTombl U m300apbl. DIEKTPOHHBIE 000JIOYKH aTOMOB,
KBaHTOBble  4ucia. OCHOBHbIE HPUHIMUIBI  3aMOJHEHHS
JJICKTPOHHOW OO0OJOYKH aTOMOB. OJIEKTPOHHBIE CeMEHCTBa.
AB3. D1eKTpoHHBIC aHAIOTH.

OIIK-1

ITepuoanueckas
CHUCTEMA XUMHYECKUX
3JIEMEHTOB

Tlepuonuueckuii 3akon JI. 1. Menneneea. XumMudeckue
aHanoru. [IpuunHa nepuoanyHOCTH CBOMCTB. I3MeHeHune
CBOMCTB XUMHUUYECKUX DJIEMEHTOB: PAJNyC aTOMa, SHEPTHS
MOHW3AINH U CPOJICTBA K AIEKTPOHY, IEKTPOOTPUIATEIHLHOCTD,
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, KHCIIOTHO-
OCHOBHBIE CBOMCTBA COEIMHEHUI

OIIK-7

Tunel XUMHUYECKOH
CBA3U

Xumuyeckasi CBsSI3b U BaJeHTHOCTH neMeHToB. AB3. Tlpupona
XUMHUYECKOH CBSI3W M TpHYMHA ee oOpa3oBaHusa. Mertoxa
BAJICHTHBIX CBA3ed. OCHOBHBIE THIIBI M XapaKTEPUCTHKH
XUMHYECKOTO B3anMojieiicTBus. KoBaneHTHAs U MOHHAS CBSI3b.
I'mOpuamzanuss  Monekyn. Beicmas W Hu3mas — CTENEHU
OKHUCIICHUS, CBs3b C Tepuogudyeckod cucremoit J[. .
MenpeneeBa

OIIK-1




Howmep Koapr
TeM HaumenoBanwue Tem Conepxanue (hopMuUpyeMbIxX
KOMIIETEHIUI
1 2 3 4
KomruekcHbre Kommnekcurle coenuaeruns. KoMILIeKcrl, OIIK-7
4 COCIMHEHMUS KOMILIEKCOO0pa30BaTelIn, IUTaH/Ibl, 3apsi/i U KOOPIMHAIUOHHOE
YHUCII0 KOMILICKCO00pa3oBaTenei. Jlucconuanisi KOMIUIEKCHBIX
coenuHeHuil. KonctanTa HeCTOHKOCTH
OcHoBbI Ouepretudeckue dPPeKTbl XUMUUSCKUX peakiuid. BHyTpeHHss OIIK-1
XUMHYECKON SHEPTHs U SHTAIBIH. TepMOXUMISL, TEPMOXUMIUECKUE 3aKOHEI.
TEPMOJMHAMUKI OHTANBIUA obOpa3oBaHusA XAMHAYECKUX COCIMHEHUH.
OHepretudyeckne  IPQPekTsl Opu  (Pa3oBBEIX  IEpexonax.
5 TepMOXUMHYECKHE pacyeThl. DHTPOIMUS M €€ W3MCHCHHE IPH
XUMHYECKHUX peaknusax u pa3oBbix mepexomax DHeprus ['1nO6ca
U ec W3MCHCHHC TIpH XHMHUYECKHX TIporeccax. Y CIOBHUSA
CaMOIPOU3BOJIBLHOTO  NPOTEKAHUS  XUMHYCCKHX  PEaKITHiA,
YCIIOBHS XHMHUYECKOTO PaBHOBECHS
Ckopocts CKopoCTh XUMUYECKUX peakiid. ' OMOreHHbIe ¥ reTeporeHHbIe OIIK-7
6 XUMHUYECKON CUCTEMBI. 3aBHCHMOCTh CKOPOCTU PEAKIIMU OT KOHIICHTPAIINH H
peakuuu Temneparypbl. KoOHCTaHTa CKOpPOCTH pPEaKUWH, SHEPTHS
aKTUBAIMK. [ OMOTEHHBIN M TeTepOTeHHBIN KaTaIn3
Xumuaeckoe Xumuueckoe paBHoBecre. KoHCTaHTa paBHOBECHS M €€ CBSI3b C OIIK-1
7 paBHOBecHE TEPMOJWHAMHUYCCKIMH (QYHKIUSAMH. BimsHue mnapameTpoB
XAMHYECKOH  peakmuy  Ha  CMCIICHHE  XHMHYECKOTO
paBHoBecus.IIpunnun Jle-IllaTense.
CrereHb  DIEKTPOJIUTHUYECKON  auccoruanuu. KoHcTaHTa OIIK-7
DekTponHTHIECKAS mucconuanun. CHIBHBIE U Cl1a0bIe 3JICKTPOHI/ITBI. CryneHuaras
HCCOLHALLI. mucconmanus. Jucconnanis COeTMHeHNH pa3InIHbIX KIacCOoB.
PeaKiiii HOHHOTO CMmemeHne paBHOBECHS B PacTBOpax CIAOBIX JIIEKTPOJIUTOB.
8 oGMeHA. Peakiuu woHHOrO OOMEHA. YCIIOBHS TPOTEKaHUS pPEaKIIHi
HOHHOTO oOMeHa 10 KoHma. IIpuMepbl COCTaBICHHS HWOHHO-
MOJICKYJISIPHBIX YPaBHCHUIA.
ONeKTpONUTHYEeCKass ~ TUCCOIMANNSA  BOABL,  BOJOPOIHBINA
. nokazatenb cpenasl. Uaaukatopel. I'uaponus conerd. 'maponus
9 I'naponus cone#t 10 KaTHoHy. ['Maposu3 mo aHHOHy. I MAPOIH3 MHOTO3apsIHBIX OIIK-1
noHOB. HeoOpatumelit ruapomnms.
OKHCIHTEIBHO- OKHCITUTENTEHO-BOCCTAHOBUTEIILHBIC peaKuuu (OBP).
10 BOCCTAHOBUTeIbHEIe | OKHCTHTEIBHO-BOCCTAHOBHTE/IbHEIC CBOHCTBA /IEMEHTAPHBIX OIK-7
peaKiH BEIIECTB M XMMHYECKHX coenuHeHnil. [IpaBuia paccTaHOBKH
ko3 dunmenroB 8 OBP MeTo10M 251eKTpOHHOTO OaaHca.
ITonsiTne 00 DSIEKTPOMHBIX TOTEHIIMANIAX. 3aBUCHMOCTH
BEJIMYMHEI 3JICKTPOIHBIX IIOTCHIINAJIOB OT PA3JIMIHBIX (PaKTOPOB.
11 TanpBannyeckue VYpasuenune Hepucrta. CTaHmapTHBI BOJOPOJHBIN SJEKTPOI U OIK-1
SJIEMCHTBI BOJIOPOJIHAS IIKaJla MOTEHIUAIOB. ["allbBaHWYECKHE 3JIEMEHTBHI.
OJIC u ee m3Mmepenue. KoHIIEHTpalMOHHBIC TaJbBAaHMYECKHE
SJIEMEHTHI
OnekTpoxummdeckas koppo3us (. AtrmocdepHas Kopposus
TEXHHYECKOTO JKeie3a. MeTompl 3aluTel OT KOPPO3HH:
12 ONEeKTpOXMMHYECKas | JIETHPOBAaHWE, 3aIUTHBIE MOKPBITHS, DIIEKTPOXUMHUYECKAs OIK.7
KOppo3us 3amuTa. V3MeHeHHWe  CBOMCTB  KOPPO3MOHHOM  Cpeibl.
MHruOouTOpHI KOPPO3HH.
OnekTponu3€p. DICKTPOXMUMHUYECKHE TPOIECCHl Ha KaToje.
OneKTposH3. DIeKTPONIU3 C HEPaCTBOPUMBIM M PACTBOPUMBIM aHOIAMH.
13 Hpomueccrr TocnenoBaTeIbHOCTD SJEKTPOHBIX TPOIIECCOB OIlIK-1
ANEKTPOITH3a
DEKTOIHS. 3aKOHB! 3axons! @apanes. Berxon BemecTsa 1mo Toky. [IpoMbimnuienHOE
14 MIPUMEHEHHE DJICKTPOJIN3a OIIK-7

®dapanes




Howmep Koapr
TeM HaumenoBanwue Tem Conepxanue (hopMuUpyeMbIxX
KOMIETEHITUH
1 2 3 4
3aBHCHMOCTH CBOIMCTB METAJUIOB OT UX MOJIOKEHHS B
15 XUMIS METAIUIOR nepuoanueckoit cucreme .M. MeH/:[enef:Ba. OIK-1
HuTepMeTaminaeckrue COeINHEHHS U TBEPABIC PACTBOPHL.
OCHOBHBIE CIIOCOOBI TOTY9IEeHHUS METAJLIOB.
Odusnko-xumudeckre | OOmmas XxapakTeprucTuka GU3NKO-XUMUIECKIX U PU3NIECKUX
16 1 pu3nUIecKue METOJIOB aHaIn3a, NX Kiaccudukanus. OCHOBHBIE IPUEMBI, OIIK-7
METOBI aHAIH3a WCTIONb3YyeMble B (PH3UKO-XUMHUYECKHAX METOAAX aHAIH3a
OnTHyeckue u CriekTpaibHbIe METOBI aHam3a. Kinaccudukarnms,
17 ANEKTPOXUMHUYECKHAE | TCOPETUYCCKHUE OCHOBBIL. DJICKTPOXUMHYCCKUE METOIBI aHATH3a OIlIK-1
METO/IbI aHAJIH3a TEOPETUYCCKHE OCHOBEI
2.2 YyeOHO-MeTOAMYECKAS KAPTA y4eOHOH TUCHUIINHBI
%
E = 2 - GE; g & = g
@ Jlexkuuu § IIpakTyeckue é JladopaTopHble 2 = : z = =
£ | (HammeHOBaHHe TeM) - 3aHATHUSA =l 3aHATHUSA 53 Sk : s =
: gS | £5| 3
§ ) S <=}
@) S
Moayas 1
1 Ctpoenue aTroma JlaGoparopnast pabota
Nel.
1 2 Oxcupl: moyydeHue u | 2 5
XUMUYECKHE CBOMCTBA
2 Ilepuoanyeckas TIP Nel. )
CUCTEMa XUMHUYECKUX
Knaccudukarus
o | PienmenTon 2 | ¥ HOMEHKJAaTypa 5 KP 5
HEOPTaHMYECKUX
COEIMHEHUI
JlabopaTopnas pabora
Ne 2
3 3 Tursl XUMUYECKOH b Tonyuenue u b 5 313 5
CBA3H XMMUYECKHE CBOMCTBA
OCHOBaHUM, KMCJIOT,
coseit
TP Ne2. 2
4 4 KoMIuieKCHbIE b OcHoBHBIE 5 KP 5
COCIITHCHUS TIOHATHS U
3aKOHBI XUMHUH
JlaGoparopnast pabota
5 | 5 OcHoBBI XHMHUECKOH | o Ne3. ) 5 313 5
TEePMOJANHAMHUKHI KommiekcHbie
COCTMHEHUS
ITP Ne3 2
6 | 6 Cropocts , Crpoenue aToma. s P s
XUMHYECKON peaKIiu ONEKTPOHHEIE
(dopmysl
JJIEMEHTOB
JlaboparopHas pabora
No4
7 | 7 Xumunueckoe 2 DIEKTPOTUTHYECKAS 2 5 313 5
paBHOBECHEC nucconuanus. Peakiuun
HOHHOT'O 0OMeHa




TP N4 2
8 DnekTponuTHIecKast [epuopmeckas
8 | muccoumauus. Peaxkumun | 2 cuerema 5 HKY | 30
HOHHOTO 0OMeHa OJICMCHTOB.
Xumuyeckas
CBSI3b
Mopyas 2
JlaboparopHas pabora
Ne 5
9 9 T'maponms coneit ) Bomopoanbrit ) 5 313 5
nokasaresb cpenbl. pH
pactBopoB. ['uaponus
coJiet
2
10 OkucauTensHo- ITP Ne5
10 BOCCTaHOBUTEJIHHBIC 2 DHepreTuka 2
peaknnn XUMUYECKUX
MIPOIIECCOB
JlaGoparopnas padota
11 I'anpBaHn4ECKUE Ne 6.
11 2 OKHCITUTENEHO- 2 5 313 5
3JIEMEHTHI
BOCCTAHOBHTEIJIbHBIC
peaxun
TP Ne6 2
12 DnexkrpoxuMudecKas KoHueHTpamus
12 | xopposus 2 DPacTBOPOB. 4
PactBops!
HEAJICKTPOJIUTOB.
JlabopaTopHast paboTa
13 DnexTponms. No 7.
13 TIpoueccor ) Psn nanpspokenuit > 5 313 5
3JIEKTPOIH3a METaJUIOB.
l'anpBanngeckue
SIEMEHTHI
14 KonnyecTBeHHas TP No7 2
14 OHCHKA 5/ICKTPOIIH3A. 2 TaneBannueckne 5 KP 5
3axonsl Dapanest
AIIEMEHTHI
JlabopaTopHast paboTa
Ne 8
15 Xumus MeTalioB
15 2 Kopposus meramnos. | 2 2 313 5
16 ®uzuko- TIP No§. 2
16 | Xmuriecknen 2 | DaekTpoiu3 5 KP 5
(bu3mUecKre METO B
aHanmm3a
17 Onruaeckue u
17 JIIEKTPOXHUMHUYECKIE 2 5 IIKY | 30
METOJIBI aHAIH3a
18- 1A
36 (px3a | 40
21
MEH)
16
Hroro 34 16 | 114 100

[TpunsTHIE 0003HAYECHUS:

Tekymuii KOHTPOJIb —

KP — xonTposbHas paboTa;

313 — 3amuTa MUHANBUIYAJIBLHOTO 3aJaHHUS;
IIKY — npomexyTO4YHBbIN KOHTPOJIb YCIIEBAEMOCTH.




ITA - IIpomexxyTouHas aTTecTanus

HroroBas ouneHka omnpeaensercs Kak CyMMa TEKYLIEro KOHTpOJsS M IPOMEXKYTOUYHOMN
aTTeCTAallUU U COOTBETCTBYET OauiaM:

DK3aMeH
Onenka OTIUYHO Xopo1io Y 10BJIETBOPUTEIHHO HeynosnerBopurenbHo
bayne 87-100 65-86 51-64 0-50

3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

[Ipyn u3yyeHUM NUCLUIUIMHBI UCHOJIb3YETCS MOAYJIbHO-PEMTHHIOBas CHCTEMa OLIEHKH 3HAHUUI
CTyeHTOB. [IpuMeHeHne NHHOBAIMOHHBIX ()OPM U METOJ0B MPOBEJIECHHS 3aHATUH IPU U3Y4EHUU
Pa3NIUYHBIX TEM Kypca IMPEeCTaBICHO B TaOIHUIIE.

Ne ®dopMma npoBeeHUs Bug ayniMTOpHBIX 3aHATHIA Bceero
n/n 3aHATHI Jlekuuu JlaGopatopusbie | IIpakTHyeckue 4acoB
3aHATHSA 3aHATHUSA
1 TpanuuuoHHble 2,3,6,7,12,14,17 JIP 1-8 1-8 46
2 MynbTumeua 1,4, 8 11,13,15,16 14
3 IIpobnemuo- 5,9,10 6
OpPUCHTHUPOBAHHEIC
HUTOT'O 34 16 16 66

4. OIEHOYHBIE CPEJCTBA JIJISI TEKYIIEX, TIPOMEXYTOUYHOM U UTOIOBOM
ATTECTAIIMU CTYJAEHTOB

OrneHOYHBIE CPEJCTBA KOHTPOJSl 3HAHUHM CTYIEHTOB BXOIST B COCTaB y4eOHO-METOTUYECKOTO
KOMIUIEKCa TUCIMIUIMHBI U XpaHATcsa Ha Kadeape. OeHOYHbIe CPEACTBA MO TUCIUTIINHE XUMUS
BKJIIOYAIOT:

Ne Buj oneHOYHBIX CpeacCTB KonunuectBo
n/n KOMILJIEKTOB
1 | Bonpocs! k 3k3aMeny 2
2 DK3aMeHalOHHbIE OMIIETHI 1
3 NuauBuayanbHble 3a1aHU U151 IPOBEICHUS 3aIUTHI 7
1a60paTOPHBIX paboT
4 | 3agaHus ISl MPOBEJICHUS KOHTPOJIBHBIX paboT 7

5 METOJIUKA U KPUTEPAU OIIEHKA KOMITETEHIIVMI CTYJIEHTOB
5.1 YpoBHu chopMHPOBAHHOCTH KOMIIETEHIUA

YpoBHuU
Ne CoaepikarejibHOE OIIUCAHME
copMHPOBAHHOCTH Pe3ysabTar 00yyeHus
n/n . YPOBHSI
KOMIIeTeHIH1
1 2 3 4

OHK-I - CHOCO6€H MMPUMCHATH CCTCCTBCHHOHAYYHBIC 1 06H_ICI/IH)KeHepHI>IC 3HaHUsA, MCTOJbI
MAaTCMATHYCCKOI'0 aHajin3a 1 MOJACIMPOBAHUS B HpO(l)GCCHOHaHBHOfI ACATCIIBHOCTHU

NOIIK-1.3 BnageeT TeOpETUIECKUMH MMOJ0KESHUSIMU XUMUH JIJ1s1 OO BSICHEHUS XUMHUYECKUX
CBOMCTB U IIPEBpAIICHUI BELIECTB

IToporoBelit ypoBEeHb W3yyaer MmaTepuain no KOHCIIEKTaM 3HaHME OCHOBHBIX ITOHATUH U
JICKIMA, METOTUYECKUM pa3pabOTKaM, 3aKOHOB XuMuHu. [lonnmanue
1 IO MEYaTHBIM U 2JIEKTPOHHBIM 3aKOHOMEPHOCTH U3MEHEHHUS
HCTOYHHUKAM. XHMHYECKUX CBOMCTB

COEJIMHEHUN U 3aKOHOMEPHOCTH
TEYCHUS XUMHUECKUX PEeaKInil.




YpoBHuU
Ne CoaepikarejibHOE OIIUCAHME
copMHPOBAHHOCTH Pe3yabTaT 00y4yeHus
n/n . YPOBHSI
KOMIICTCHIIMU
1 2 3 4
IIponBuHYTHIN YypOBEHD [IpumensieT 3HaHHE 3aKOHOMEPHOCTEH Bnanenue HaBbikaMu
TEYCHUS XUMHYCCKUX IPOLECCOB MPU COCTaBJICHUS YPaBHCHUIA
PEIICHUN TEOPETUICCKHUX H XUMHYECKUX PEAKIUA, OLICHKU
> JKCICPUMCHTAIBHBIX 3a/1a4 UX TSPMOJTUHAMHUYCCKHX U
KMHETHYECKUX apaMeTPOB.
YMenue pemath TUIIOBbIE
3a1a4u, TPaMOTHO TIPOBOJUTH
71a00paTOPHBIE OTIBITHI.
Bricokuil ypoBeHb YMeeT aHaM3UPOBaTh U 00001aThH MoxeT oxapakTepu3oBaTh
MOJIYYCHHYIO HH(POPMAIIHIO, IeIaTh XIMHWYECKHNA TPOIIECC C
BBIBOJIBI; CIIOCOOCH IIPOTHO3UPOBATH HCIOJIB30BaHUEM UH(POPMAIIHU
Pe3yIabTaThI CBOCH IEATEILHOCTH 00
3 JHEPreTUKE, KHHETUKE
XUMHUYECKUX PEAKIHIA C YIETOM
XapakTepa cpelbl
KOHIICHTPAIIUN U XUMHUYCCKOM
AKTUBHOCTH PEarupyrOIInuX
BEIIIECTB.

OIIK-7 - Crioco0eH IpUMEHSITh COBPEMEHHBIE KOJIOTHUIHBIC U O€30TIaCHBIC METOIBI PAIIMOHAIHLHOTO
WCIIOJIb30BaHHS CHIPhEBBIX M DHEPTETHYECKHX PECYPCOB B MAITHHOCTPOCHHH.

MAaIIMHOCTPOCHUA

HOIIK-7.1 — 3HaeT cmocoObl yTUIN3AINH BPEIHBIX U 3KOJOTHYECKU OIMACHBIX OTXO0B

IToporosslii ypoBEHb

3HaeT crocoObl YTHIN3AUN BPEIHBIX U
DKOJIOTMYECKH OIACHBIX OTXOI0B
MAIIHHOCTPOCHHUS

3HaeT XUMUYECKHI COCTaB
9KOJIOTHYECKH OITACHBIX
OTXO/I0B MAIIMHOCTPOCHHUS U
ITOHMMAET X OMACHOCTh

IIponBuHYTHIM YPOBEHB

‘YMeer npuMeHUTh Ha IPaKTHUKE
CIOCOOBI yTHIIU3AIHU BPEIHBIX U
DKOJIOIMYECKH OIACHBIX OTXOJ0B
MalIMHOCTPOCHUS

Bnanenne HaBeIKaMu
COCTAaBJICHUSI ypaBHEHUI
XUMHUYECKHUX peaKIHii
YTHWIN3ALUH BPEAHBIX U
SKOJIOTHMYECKH OITaCHBIX
O0TXO0/I0B MAIIMHOCTPOECHHUS,
OLICHKHU UX
TEPMOINHAMHYCCKIX U
KUHETHYECKUX ITapaMeTPOB.

Bricokuit ypoBeHb

YMeeT aHaM3upoBaTh U 00001aTh
WHPOPMAIINIO, IETIaTh BBIBOIBI,
CrIoco0OCH MPOTHO3UPOBATH PE3YITBTATHI
CBOEI1 e TEILHOCTH 110 YTUIIN3AINN
BPE/IHBIX U IKOJIOTMYECKH OMACHBIX
OTXO0JI0B MallTHHOCTPOEHHS

MoxeT oxapakTepu3oBaTh
XUMUYECKHUH mporecc
YTHIN3AIUA BPEIHBIX U
9KOJIOTHYECKH OMACHBIX
OTXOJIOB C HCIIOTE30BaHUEM
nHdopmanuu 00

SHEpreTuKe, KHHETUKe
XMMHUYECKHUX PEaKIUH ¢ y4ETOM
XapakTepa cpeibl
KOHLEHTPALIUU U XUMUYECKOU
AKTUBHOCTH BEIIECTB.

5.2 MeToauka OlleHKHM 3HAHUI, YMEHU M HABBIKOB CTY/1€HTOB

Pesynbrar 00ydeHus |

O11eHOYHbBIE CPEJICTBA

OIIK-1 - CmocobeH TNPHMEHSATh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEPHBIE 3HAHMS, METOIBI
MaTeMaTHYECKOr0 aHAIN3a U MOJIEIIMPOBAHUS B IPO(ECCHOHATBHOM eI TETLHOCTH

3HaHU€e OCHOBHBIX 3aKOHOB M NOHIATUHA XUMHUU

KontponpHas padora

YMeHue caMoCTOsTeNbHO padoTaTh ¢ yueOHOi
JUTEPATYPOM, KOHCIIEKTAMM JICKIIHH,
MCTOANYCCKUMU YKA3aHUSAMU,
JIONTOJTHUTEILHOW JIUTEPATYPOM.

KonTponbHas

pabora,
3aaHusl IS
nabopaTopHbBIX padboT

WHINBUTyaIbHBIE
MIPOBEICHUS 3aIUTHI




HaBpiku pelieHus TUTIOBbBIE 3aa4H, KontponpHas padora
COCTaBJIATh YPABHEHHUS PEaKLIMI
OIIK-7 - CriocoOeH NMPUMEHSTh COBPEMEHHBIC SKOJIOTUYHBIC M 0€30MacHBIC METOJBI PalliOHATHLHOTO
MCIOJIb30BaHMS ChIPHEBBIX U SHEPreTUUECKUX PECYPCOB B MAIIMHOCTPOCHHUH.

3HaeT XMMHUYECKHUH COCTaB AKOJOTHYECKH OIMACHBIX KOHTpOHBHa;I pa60Ta

OTXOJIOB MAIIMHOCTPOCHMSI M TOHMMAET WX OMACHOCTh

Brnanenne HaBbIKaMH COCTaBIICHUsI YPABHEHH KOHTpOHBHa;I pa60Ta, WHIMBUTYaIbHBIE
XUMHWYECKIX PEakIi yTHIN3aluN BPEIHBIX U 3a1aHus st IIPOBEICHHSI 3AIIATHI

9KOJOTHYECKH OMACHBIX OTXOJ0B MAalTMHOCTPOCHHUS,
OIICHKH MX TEPMOJMHAMUYECKUX U KUHETUYECKUX
MapaMeTpoB.

MoskeT oxapakTepru30BaTh XUMHUECKUN POIECC KonTposibHas padota
YTHIN3ALHUU BPEAHBIX U HKOJIOTMYECKU OMACHBIX
OTXOJIOB C HCIIOJIh30BaHUEM HH(MOpMAIHU 00
SHEPreTHKEe, KHHETHKE XUMUYECKUX Peakuil ¢ y4EToM
XapakTepa cpebl KOHIICHTPAIUN i XUMHUIEeCKOI
AKTUBHOCTH BEIIECTB.

nabopaTopHbBIX padboT

5.3 Kpurepum oueHKH J1a00paTOPHbIX padoT

JlaGopaTopHast paboTa OLEHMBAETCS 10 pe3yabTaTaM 3aIIUThl MHAWBUYAIbHOTO 3a/1aHHS.
CryaenT nosydaet 5 6anioB (MaKCUMaIbHOE KOJIMUECTBO OAJIJIOB) B TOM CITydae, eCiu:

a) BBINOJHWI paboTy B IMOJHOM 00beMe ¢ COOJIoJeHHEM HEoOXOAMMOW IOCIIeA0BAaTENbHOCTH
MIPOBEJICHUS OITBITOB M U3MEPEHUH;

0) caMOCTOSTENIbHO M PAIMOHAIBHO BBIOpAJ Ui OMbITA HEOOXOJMMBIE PEAKTHBBI, BCE OIIBITHI
MpOBEJ B YCIOBUSX M PEKHMAax, OOCCHEUMBAIONIMX IIOJyYEHHE PE3yJbTaTOB M BBIBOJOB C
HanOOIbIIEN TOYHOCTEIO;

B) B MPE/ICTABICHHOM OTYETE MPABUIHHO M aKKyPaTHO BBITIOJIHHII BCE 3aIUCH, TAOIHUIIBI, PUCYHKH,
rpaduKy, BBIYUCICHUS, YPABHEHHSI XUMUYECKHUX U ClIEJall BEIBOIBI,

T') IPaBWJIBHO BBITIOJHIJI aHAIHM3 TTOTPEITHOCTEH (TP HEOOXOTUMOCTH);

1) IPaBUJIBHO OTBETHJI HA TEOPETUUYECKHE BOIIPOCHL.

5.3 Kputepuu oieHKH NPAKTHYeCKUX PadoT

KoHTposbHast paboTa OlEHHBAETCS MAaKCUMAJIbHBIM KOJTMYECTBOM OaJlioB (5 0aioB) B TOM
cjIydac, €Cjin CTYACHT IIPABUJIBHO BBIIIOJHHWII BCC 3aJlaHUsA, JaJl MOACHCHUSA K PCHICHUIO 3a4a4,
JEMOHCTPHPYIOIIUE TTyOOKHE ¥ CUCTEMaTHUECKUE 3HAHUS 10 Pa3/ieiny Kypca.

5.4 Kpurepumn OleHKH 3K3aMeHa
OneHka Ha 5K3aMeHE OmpefenseTcs Kak cyMMma OaljioB TEKYIIEro KOHTpois M 0asioB
MPOMEKYTOUHOM aTTECTaINH.

Onenka «oTIn4HO» (cymma 6ayuioB ot 87 10 100) - cTyeHT moKa3bIBaeT
CUCTeMAaTHU3UpPOBAaHHBIC U TTIyOOKHE 3HAHUS M0 MaTepualy Kypca. IPaBHJIbHO BBITOJIHSET
3ajaHus, Ja€T K HUM Pa3BepHYThIE MOSCHEHMUS.

OrneHka «xoporio» (cyMma 0amaoB oT 65 1o 86) - CTYIAEHT OCBOWJI y4eOHBIM MaTepuas B
MOJTHOM 00BEME, XOpOIIO OpUEHTHpYeTCsl B y4eOHOM MaTepHalie, OAHAKO NPU BBIMOJIHEHUH
3a/IaHAH TOMTyCKaeT ABE-TPHU HE3HAYUTENIbHBIC OMMOKH (0IHY TpyOyr0 OmmuoKy).

OrneHka «yJOBJIETBOPUTEIHHO» (CyMMa O0aiioB oT 51 10 64) - cTyIeHT OCBOMI OCHOBHBIE
MOJIOKEHUS Kypca, yMEeT NPHUMEHSTh TeOpeTHUYeCKHWEe 3HAHUS JUIsl pelleHUs 3aaad, HO MpU
BBINOJIHEHUH 3aJIaHHUH JJOMYCKAeT JIBE-TPHU IpyOble OMNOKH.

OreHKa «HEeyA0BJICTBOPUTEILHO» (cyMMa 0amtoB oT 0 10 50) — CTyIeHT uMeeT
pa3po3HEHHbIE U HECUCTEMATU3UPOBAHHBIEC 3HAHUS YUeOHOTO MaTepuaa, IpUCTYIII K
BBITIOJTHEHUIO 3aJJaHU, HO MPaBUIIHLHO BHITIOJIHIII MEHEe MMOJIOBUHBI 3a/1aHUH.

6. METOAUYECKUE PEKOMEHJIALMHA 11O OPITAHU3AIIAN U BbIITIOJTHEHUIO
CAMOCTOATEJBHOU PABOTHBI CTYJAEHTOB IIO YYEBHOU JIUCHIIJIMHE.

[Tpu u3yueHNH JUCUUIUIMHBI BBIMOIHSAIOTCS CIEAYIOmne GOPMBI CAMOCTOSTETLHON pabOTHI:



- paboTa ¢ JIEKIIMOHHBIM MaTepHaoM, MPeayCMaTPUBAIONIAs MPOPAOOTKY KOHCIIEKTA JICKIMH U
yueOHOH TuTepaTyphl;

- mouck (mombop) m o0030p JUTEpaTyphl W DSJIEKTPOHHBIX HMCTOYHHUKOB HWH(MOpMAIUU 1O
WH/IMBUYaIbHO 3a/JaHHOH Tpo0iieMe Kypca;

- TIOJrOTOBKA K JJa0OPaTOPHBIM paboTaM, MPAKTHYECKUM 3aHSATHUSIM;

- IOATOTOBKA K 9K3aMEHY;

. y4acTHe B HAYYHBIX CTYICHYECKHX KOH(DEPECHIIUAX.

KoHTpoJib caMoCcTOsATEeIbHOM PadOThI CTYIEeHTOB

KouTponb camocTosiTennbHONM pabOThl  CTYAEHTOB SIBISETCS MOTUBUPYIOLIUM  (aKTOpoM
00pa3oBaTeNbHON AEATENBHOCTU CTY/IEHTOB.

Kputepusimu o11eHKH caMOCTOSITETbHON pabOThI CTYJICHTOB SBIISIOTCS:

— YPOBEHb OCBOEHUS CTYIEHTOM Y4eOHOTrO MaTepHarna;

— YMEHHE CTyJeHTa HCIOJIb30BaTh TEOPETUYECKHWE 3HAHUSA JUIS BBIMIOJHEHUS MPAKTHYECKUX
3aaHui ¥ Tab0paTOPHBIX PadoT;

— o(hopmiieHHE MHUCHbMEHHBIX Pa0OT B COOTBETCTBHUHU C MPEIBABISIEMBIMU K HUM TPEOOBaHUSIMH;

— chopMupoBaHHBIE KOMITETEHIIUU B COOTBETCTBHUH C LIETSIMU U 33/1a4aMU U3yYSHHSI JUCIUTUIMHBL.

7.  YYEBHO-METOJMWYECKOE ¥ WH®OPMAIIMOHHOE OBECIEYEHHWE
TACIATITAHBI

PEKOMEH/JALMHA 11O IUTEPATYPE:

7.1 OcHoBHas qUTEpaTypa:

Ne | ABTOop, Ha3BaHuMe, MECTO U3JaHuA, I'pud Komnnue
NI | U3IaTENbCTBO, TOJ HW3JIaHUS Y4eOHOM CTBO
JTUTEPATYPBI 9K3EMILIT
SIPOB
1 1. Pocun, . B. Xumus : yaeOHUK U Pex. YMO BO B kauectBe 25
3a/IaYHUK IS IPUKJIa]. OakaiaBpuara / | ydeOHHMKA ISl CTY. BY30B,
W. B. Pocum, JI. JI. Tomuna, C. H. 00yyJaroI. o HeXUM. HapaBl. U
ConoBbeB. — M. : IOpaiir, 2019. — CIIEII.
420c.
2 XuMus : y4eOHUK ISl aKaJIeM. Pex. YMO BO B kauecTBe 25
6akanaBpuata / FO. A. JleGeneB [u ap.] ; | ydeOHUKa AT CTY/. BY30B,
oz obmr. pex. I'. H. daneeBa. — 2-¢ 00ydJaro1. o eCTeCTBeHHOHAYY.
u31., nepepad. u gorm. — M. : FOpaiit, HATPAaBIL
2019. —431c.

7.2 lonoiHuTEIBHAS JIUTEPATYpPA:

Ne ABTOp, Ha3BaHHE, MECTO U3JIaHUS, I'pud Komuuec
/T | U3AATENbCTBO, TOJ W3JaHHs Y4eOHOMH TBO
JTUTEPATYPHI 9K3EMILI
SIPOB
1 O6mas xumus. Teopust U 3amauu : - 20
yue6. mocobue / mom pen. H. B.
Koposuna, H. B. Kynemosa. — 5-e
3., crep. — CII6. ; M. ; Kpacnonap :
Jlans, 2021. - 492c¢.
2 XUMHS DJIEMEHTOB U COCIWHEHUM - 5
yaebHoe nocobue / B.1. EpmomnaeBa [u




ap.]. — CII6 ; M. ; Kpacuonap : Jlans,
2019. —208c.

7.3 llepeuennb pecypcoB ceTd UHTepHeT MO U3yYyaeMOl AMCHUIJINHE

1. Karanor o6pa3oBarenbHBIX HHTEpHET-pecypcoB http://www.edu.ru/.

2. XMMHYECKHI KaTajor: Xumudyeckue pecypcsl Pynera http://www.ximicat.com/.

3. Ilopran pyHnameHTambHOrO XuMHIecKoro odbpasosanust Poccun http:// www.chemnet.ru.

4. XuMuK: caift o xumuu a1 XuMuKoB http://www.xumuk.ru/.

5. Xumuueckuii cepsep http://www.Himhelp.ru.

6.OCHOBBI XMIMHH: 00pa30BaTEIbHBINA CAUT IS ITKOJILHUKOB U CTYACHTOB http://www.hemi.nsu.ru.
7. WebElements: oHnaiiH-CIpaBOYHUK XUMHUYECKUX Ay1eMeHTOB http://webelements.narod.ru/

8 OcHoBbl xuMuu. MHTEpHET-yueOHUK.. http://www.chemistry.ru/

9. BupryanbHas nabopatopus virtulab.net-
10 GecriaTHBIE TOJIHOTEKCTOBBIE KypHAIIBI IO XMMHUU. http://abc-chemistry.org/-

7.4 IlepedyeHb HATJIAAHBIX U IPYTUX MOCOOMId, METOANYECKNX PEKOMEHAALMIA 110 TPOBEIEHUI0
KOHKPETHBIX BHJAOB Y4YeOHBbIX 3aHATHH, a TaKkKe MeTOAMYECKHX MAaTepUualoB K
HCI0JIb3yeMbIM B Y4eOHOM Mpolecce TEXHUYECKHM CpeacTBaM

7.4.1 MeToanueckue peKOMeH AU

1. JlucoBas WM.A. DHepreruka XWUMHYECKUX IMPOLECCOB. METOIUYECKUE PEKOMEHAAIUU K
NPAKTUYECKUM 3aHATHSAM JUIS CTYACHTOB BCEX CIEIHATBbHOCTEH THEBHOHM M 3a04HON (opm
obyuenusi. — Morwmies: I'Y BIIO «benopyccko-Poccuiickuii yauepcutet», 2018. — 16 ¢, 80 7k3.

2. Jlyxxanckas .M. Peakunn nonHoro ooMeHna. Metonuueckie peKOMEHIalMK K MPaKTHIECKUM
3aHSTHSIM TSI CTYJIEHTOB BCEX CHEIUAIBHOCTEH THEBHOW U 3a09HOM (hopM oOyueHus. — Morumies:
I'Y BIIO «benopyccko-Poccuiickuii yausepcutet», 2018. — 16 ¢, 80 sk3.

3. JIyxkanckas .M. Dnekrponus. Metoanueckue peKOMEHIallMU K MTPAKTUYECKUM 3aHSATHUIM IS
CTY/ICHTOB BCEX CHEIMAIbHOCTEH AHEBHOW M 3a04HO popm oOyuenus. — Morunes: I'Y BIIO
«benopyccko-Poccuiickuii yauBepcurer», 2018. — 16 ¢, 86 3k3.

4. JIucoBas 1.A. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIEC peaKIIMU. MEeTOIMYECKUE PEKOMEHAAIINN K
NPAKTUYECKUM 3aHATUSAM JUIS CTYACHTOB, OOy4aromMXcsi MO OeNOPYCCKMM U POCCHUHCKUM
nmporpaMMaM JHEBHOM u 3aouHoil (gopm oOyuenus. — Morune: 'Y BIIO «bemopyccko-
Poccuiickuit ynusepcurer», 2018. — 16 ¢, 86 3k3.

5. Jlucoas M.A. KonueHntpauum pactBopoB. CBolcTBa pPACTBOPOB  HEIIEKTPOJIUTOB.
Meroandeckue peKOMEHIAINM K NMPAKTUYECKUM 3aHATHUSM U1l CTYJEHTOB BCEX CIEIHAIBHOCTEN
THEBHOW U 3aouHOi ¢opm oOyueHus. — MoruneB: ['Y BIIO «benopyccko-Poccuiickuit
yHUBEpcUTET», 2019. — 16 ¢, 50 7K3.

6. Jlucoras U.A. lN'anpBanmyeckue smemMeHThl. Koppo3us metamioB. MeTtoauueckue yKazaHUs K
MNPaKTUYICCKUM  3aHATHAM U IJIA CaMOCTOSITEIILHOU pa6OTbI CTYACHTOB TCEXHHUYCCKUX
CIeIMaJIbHOCTEN NHEBHOM W 3a04yHOW (opm oOyuenms. — Morunes: benmopyccko-Poccutickuit
yHUBEpcUTeT, 2019. — 16 ¢, 56 7k3.

7. KadyeCcTBEHHBIM W KOJMYECTBEHHBIM XUMHUUYECKHUW aHAJIN3: METOJWYECKHUE PEKOMEHJAINU K
MPAKTUYECKUM 3aHATHSIM 10 JUCHHUIUIMHE «XuMus»/ MeToaudeckue peKoOMEeHIAluu K
MPAKTHYECKUM 3aHATHIM JIJIs1 00YJaroNUXCsl TEXHHUYECKUX CIIeIMAIbHOCTEN JHEBHON M 3a0YHOMN
¢dopm obyuenus / cocraBurens: Jlyxxanckas .M. — Morunes. — benopyc.-Poc. yn-t, 2019. — 16 c,
50 »K3.

8. JIucosas N.A. Knaccudukanusi HEOpraHmueckux coeTMHeHN. MeToanveckue peKOMEHIaliK K
HpaKTI/I‘-IGCKI/IM 3aHATUAM OJIA CTYI[CHTOB BCEX CHeI_[I/IaHLHOCTeﬁ " BCCX HaHpaBJICHI/Iﬁ IIOATOTOBKH
OYHOU ¥ 3a04HOM opM oOyuenwus. — Morunes: benopyccko-Poccuiickuii yausepcutet, 2020. — 16



c, 66 7K3.

9. JIyxkanckas M1.M. I'maponu3 coseir. MeToanyeckre peKOMEHIAUKN K MPAKTUYECKUM 3aHITUAM
JUISL CTYJICHTOB BCEX CIICIMATBLHOCTEH M BCEX HAMPABJICHHUM MOJATOTOBKH OYHOW U 3a09HOHN Popm
oOyuenusi. — Morwmie: benopyccko-Poccuiickuii yausepcutet, 2020. — 16 ¢, 66 3K3.

10. JIucoBas MN.A. CtpoeHne aroMa W XHMHYECKas CBA3b. MeTOAMYECKHE PEKOMEHIAIUN K
MNPAKTUYCCKUM 3aHATUAM IO XUMHU IJId CTYACHTOB BCEX CHGHI/IaHLHOCTefI )41 HaHpaBHeHI/Iﬁ
MOATOTOBKH JTHEBHOU M 3a04HOM dopm oOyuenus. Morunes: I'Y BIIO «benopyccko-Poccuiickuit
yHUBeEpcuTeT», 2021. — 16 ¢, 86 3K3.

11. JlucoBas WM.A. Xumuueckas KHHETHKAa M XHMHUYECKOE paBHOBecue. Meroanueckue
PEKOMEHJIAllUU K MPAKTUYECKUM 3aHATHUSIM 1O XMMHUHU IS CTYJIEHTOB BCEX CIEUHMAIbHOCTEH U
HarpaBJieHWH TIOJTOTOBKM JIHEBHOM U 3aouHoii Qopm oOydenus. Morunés: bemopyccko-
Poccuiickuit ynusepcurert, 2021. — 16 ¢, 66 3k3

12. JIyxanckas .M. OcHOBHbIE TOHSITUSA U 3aKOHBI XMUMHH. MeETOJUYECKHE PEKOMEHJIAlUU K
MPAKTUYECKUM 3aHATHSM 1O XHMHMH JUISl CTYJIEHTOB BCEX CIEHHAIBHOCTEH W HaIpaBICHUHN
MOJrOTOBKM JTHEBHOM U 3aouHOd (opm oOyuenus. Mormnés: benopyccko-Poccuiickuit
yHuBepcutert, 2021. — 16 ¢, 86 3k3

13. JIucoBas U.A. XK€cTkocTh Boibl. MeTOAMYECKHE PEKOMEHIAIINK K TPAKTUYECKUM 3aHATHUSM 110
XUMHH I CTYAEHTOB BCEX CIENMAIbHOCTEW M HANPABIECHUW MOATOTOBKH JHEBHOM U 3a0YHOU
dhopm oOyuenus. Morunés: benopyccko-Poccutickuit yausepcurer, 2021. — 16 ¢, 86 k3.

7.4.2 HUHdpopManHOHHBIE TEXHOJIOTHHU

Tema 1 — Ctpoenue atoma

Tema 4 — KoMIUIEKCHBIE COETMHEHNS

Tema 8 — DnexTponuTrueckas aucconuanus. Peakinu noHHOTO 0OMEeHa
Tema 11 — I"'anpBaHMYECKHUE DIIEMEHTHI

Tema 13 — Dnexrponus. [Ipoiecce amekTponsa

Tema 15 — Xumus MeTamuion

Tema 16 — Ouszuko-xuMHYeCKUE U GU3MIECKUE METO/IBI aHATH3a

8. MATEPUAJIBHO-TEXHUYECKOE OBECNIEYEHUE YUYEBHOM JUCIIUILINHBI

MaTepI/IaJ'IBHO - TEXHHUYCCKOC O6€CHC‘-I€HI/IG JUCHUIINIMHBI COACPIKUTCA B HACIIOPTC XUMHNYCCKUX
naboparopuii, per. Homep [1VJI - 4.403- 601/7-21; ITYJI -4,403 -603/7-21.



JIOTIOJIHEHVS ¥ U3MEHEHNS K YUEBHOM ITPOTPAMME VBO

110 y4eOHON JUCIUIUINHE « XUMUS»

crienmansroct 15.03.01 — MammuoCTpOCHHE
Ha 2023-2024 yuebHEIH rox

NoNe
e HomnoHeHUS W W3MEHEHHA OcHoBaHue
1 B . 4.7.1 MeTonuueckie peKOMeHaWH BHECTH JOTIOTHEHHUA: CROjIHBIH TITaH
1. Jucosas W.A. OKHCIHTENEHO-BOCCTAHOBUTENBHBIC peakuud. MeTojqudeckie W3 aHuH
ITpotokon Ne 4

PeKOMEHIALMH K MPaKTHYECKHM 3aHATHSAM JUIsl CTYIEHTOB, BCEX CICLHANBHOCTEH 1
HATpaBeHUH MOArOTOBKM OWHOM ¥ 3a04HOi (opM obydenns. — Morwunes:
«Benopyccko-Poccuicknit yrusepeuTe, 2023. — 16 ¢, 20 oks.

2. XKykopa C.B. Peakuuu HOHHOro oOmeHa. MeTOAHYECKHE PEKOMEHIALMH K
MPAKTHYECKUM 3@HATHAM JUIA CTYJCHTOB BCEX criequansHOCTe W HampaeleHul
[OArOTOBKH OYHOM ¥ 3a04HOM gopM obydennsa. — Morunes: 'Y BITO «benopyccko-
Poccuiickuii yHuBepeuTe™, 2023. — 16 ¢, 20 3K3.

or 25.11.2022

Vye6Has [IporpaMMa IepecMOTpeHa i 0n06peHa Ha 3acelaHuH Kadenps

«TexXHOTOTHH METaIlJIOBY
(Haspaume Kadenprl-pa3paboTIHKa MPOTPaMMBI)

(mpotokon Ne 11 ot «03» anpens 2023 1)

Sasemyrommii Kadeapoi

K.T.H., JOLEHT W J.U. SAxy6oBua
S

(yueHan CTCMEHs, YHEHOE IBaHKE)

VTBEPXJIAIO

,HGK&H MAaIIHHOCTPOHTEIBEHOI'O (IJ&KYJIBTETa
(nazsanue (aKynbTETa, BRITYCKAKOLIEr0 N0 IaHHOH CNelManEHOCTH

K.T.H., IOLIEHT .M. Cupena

(yuenas cTeneHs, yueHoe 3Banue) //

ob. b .2023

COI''TACOBAHO

3aBeyrommii Kabempoit «OGopynoBanue 1 7/
TEXHOJIOTHS CBAPOYHOIO TPOU3BOZCTBAY

K.T.H., IOLIEHT 1\3‘- A.O. Kopotees

(y4eHas CTCTIeHb, YHEHOE 3BAHHE)

Bemymnmuii Gubnmuorekaphb

O.(.(,%W@zi

Havanpauk y9eO0HO-METOINIECKOTO

oTIena O.E. IleukoBckas

pobh . OF - 2023,
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