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1. IlepedyeHsb MUIAHMPYEMBIX Pe3yJIbTATOB 00Y4YeHHUS M0 JUCHHUILINHE,
COOTHECEHHBIX C IVIAaHUPYeMbIMH pe3ybTaTamu ocsoeHus OITOII

Kox Kon HaumenoBanue Pesynbratsl 00yueHus,
KOMILE HaumenoBanue WHJUKaTopa UHANKATOpa COOTHECEHHBIE C
TeHIIH KOMIIETECHIIUN JTOCTHXKEHUS JOCTHKEHUS HMHJUKAaTOpaMu

KOMITETEHITUHI KOMITETEHITUU JIOCTH>KEHUST KOMIIETSHIIUMA
Criocoben Ha ypoBHe 3nanmii:
n3y4arsb, - 3HaeT OCHOBBI
aHAJIN3UPOBATbh, CTPOCHHUS aToMma,
HCII0JIb30BATh IIOHUMAET B3aUMOCBSA3b
MEXaHHU3MBI MOJIO)KEHUS  DIIEMEHTOB
XUMHUYECKHUX B MEPUOINYECKON
peaxkuui, CUCTEME c ux
MIPOUCXOSIINX B XUMUYECKUMHU
P S Hcnonw3yer 3HaHus 0 .
TEXHOJIOTUYECKUX CBOMCTBaMH uX
CTPOCHHH BEILECTBA, .
rporeccax u . COCIMHEHUH,
OKpY>KaroIiem TPHPOAC XUMITIECROU OPUEHTHUPYETCS B TUIIAX
an}:K CBA3U IS p Py cBOlCTE
u BOMCTBax
pe NAOIIK-1.1 | xapakTepuCTUKHU N
OCHOBBIBASICh Ha XUMUYECKHUX CBSI3EH.
Pa3JINYHBIX KJIACCOB .
3HAHUAX O Ha ypoBHe ymenuii:
XUMHUYECKUX
CTPOCHHUHU . -Ymeer CBOOOTHO
COCIMHEHUH U UX
BEIECTBA, . I10JIb30BaThCS
CBOWCTB .
IIPUPOAE NEPUOANYECKON
XUMHAYECKOU CUCTEMOM JN.
CBSI3U U MenpeneeBa u
CBOMCTBAxX CIIPaBOYHBIMHU
Ppa3IMYHBIX TaOMUIAMU U1 OIICHKU
KJIACCOB " npeacKa3aHus
OIIK-1 | XMMHYECKUX XUMHUYECKMX  CBOWCTB
JJIEMEHTOB, BEIIECTB
COCIUHEHUN, Ha ypoBHe 3HaHuii:
BEIIIECTB U - 3Haer OCHOBHBIE
MaTepHuasoB MNOHATUS ~ XMMHYECKOU
AHanmu3upyeT u TEPMOJUHAMUKHU u
HCIIOJIB3YET KUHETUKHU
MEXAHU3MBI Ha ypoBHe ymeHwmii:
XUMHYECKUX PEAKLIUN - Ymeer YITPaBIIATh
7151 OOBSICHEHUSI XUMUYECKUMU
WJIONK-1.3 | ™
TEXHOJIOTUYECKUX IpoueccaMu € LEIbI0
IIPOLIECCOB U ONTUMM3AIMK  BBIXOJIA
IIPOLIECCOB, MIPOYKTa
MPOUCXOIAIINX B - Ymeer pabortath co
OKpY’KarollleM MHUpe CIIPaBOYHBIMU
TabIUIaMu u
MIPOBOJUTH
MPAKTUYECKUE PACUEThI
HNHuTrepnperupyer Ha ypoBHe 3HaHuii:
CTPOEHHUE BEIIECTBA Ha - 3Haer CBOMCTBA
NAOIIK-1.4 | ocHoBaHUM PHU3UKO- BEIIECTB M MaTepuaioB

XHUMHYCCKUX
MNPUHIHUIIOB U

B 3aBUCHMOCTH OT HX
XUMHYCCKOT'O CTPOCHUSA
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3aKOHOMEPHOCTEN

Ha ypoBHe ymMeHmii:

- YMmeer IIPUMEHSATh
3HAHMS CBOICTB
BEILIECTB U MaTEepUaJoB,
MOJIb30BAThCS
CIIPaBOYHOM
JUTEPaTypoit

OIIK-5

Cnocoben
OCYILECTBIISATh
IKCICPUMEHTAIBH
BIC UCCIICIOBAHUS
M UCIBITAHUSA 110
3aJaHHOMI
METOIUKE,
MIPOBOJTUTH
HAOIIOEHUS U
U3MEpEHUSI C
y4eTOM
TpeboBaHuUM
TEXHUKU
0e30IMacHOCTH,
o0OpabaTbIBaTh U
WHTEPIPETHPO-
BaTh SKCIIEPUMEH-
TaJIbHBIE TaHHBIE

WJIOTIK-5.1

OcyiecTBisier
IKCIIEPUMEHTAIBHBIC
WCCIICIOBAHUS H
UCTIBITAHUS IO
3aJaHHON METOJHKE,
oOpabaTbIBacT
UHTEPIPETUPYET
MOJTyYCHHBIE SKCIICPH-
MEHTAJIbHBIC IAHHBIC

Ha ypoBHe 3HaHuii:

- 3Haer 00BsICHEHUE
JKCIIEPUMEHTA C TOYKHU
3peHUs] XUMHUHU, MOXKET
NPUBECTH  XUMHYECKHE
yYpaBHEHUS, PacyeThl W
OOBSICHUTh
MI0CJIEIOBATEIEHOCTh
orepanuii 1 ycloBus UX
MIPOBEICHUS

Ha ypoBHe ymenmii:

- YMeer OcCyIIecTBISTh
IKCIIEPUMECHTAIHHBIC
UCCIICIOBaHMS,
o0OpabarbIBaTh u
OOBSICHATH TOJy4YECHHBIE
JTAHHBIC

WJIOTIK-5.2

[IpoBogut
HaOJIFOIeHUS u
HU3MEPEHUsT C  yYETOM
TpeOOBaHUN  TEXHUKU
0€30IIacHOCTH, B TOM
yuciae npu pabore ¢
000pyI0BaHUEM u
XUMHUYECKUMHU

BCIICCTBAMU

Ha ypoBHe 3Hanuii:

- 3Haer OCHOBHbBIE
nmpaBwia  paboOTel B
XUMHYECKOU
nabopaTopuu, CBOMCTBA
BEIIECTB W  MpaBHIa
MI0’KApHOU
0€30MacHOCTH

Ha ypoBHe ymenmii:

- Ymeer IIPaBUIIBHO
opraHu3oBaTh pabouee
MeCTO, BJIaJI€ET
OCHOBHBIMH  MIPHEMaMH
oOpareHus C
XUMHUYECKON MOCYI0N U
o0opyoBaHEM

- YMeer OKa3bIBaTh
MEPBYI0 MEIUIIUHCKYIO
MOMOIIIb ¥ TPaBUIBHO
JIEHCTBOBATH B
IKCTPEMAIIbHBIX
cITydasix




2. O0beM U MeCTO TUCHUILIMHBI B cTpYKTYpe OITOIT

Huctmmumaa B1.0.06 Xumus o0mas ¥ HeopraHuveckass OTHOCHUTCS K 00s3aTeNbHOW YacTH
OIIOII, u3yuaercs B 1 cemectpe 1 Kypca, oOmmiasi Tpy10eMKOCTh TucHUIUTMHB — 180 yaca/ 5 3aueTHBIX
eauHuIl (3.€.).

3. Conep:kaHue ¥ CTPYKTYPa TUCHMIIIMHBI

3.1 CtpykTypa AUCHMILTAHBI

OO0beM AMCHUILINHBL, Yac.
KoHnrakTHas
pabota ®dopma TeKyIIero
00yyJarommx KOHTPOJIS
Ne /it HaumenoBaHue pasziesioB, TeM Beero csic Cp |KOHT yCIIeBaeMoCTU ™,
IIperoiaBaTe pOJIb| MPOMEXYTOUHOU
JIeM 110 aTTecTaluu
BUJIaM
y4eOHBIX
3aHATUI
J| 13| 113
Cemecmp Ne 1
Pasnen 1 | BBenenue 6 4 2 CC3
Tema 1.1 | IIpenmer, 3amauu 1 METOIBI OOIIIECH 1
Y HEOPraHUYECKOM XUMUH, €€ MECTO 1
B CHCTEME €CTECTBEHHbBIX HaYK
Tema 1.2 | OcHOBHBIE 3aKOHBI, TOJIOKEHUS U 5
noustus. Homenknarypa 4 1 CC3
HEOPraHMYECKUX BEIIECTB
Pasnen2 | CrpoeHue BemecTBa 14 4| 6 4 CC3, T
Tema 2.1 | KBanToBas Teopusi CTpOeHHsI aTOMa. 7
[lepnonnueckuii 3axon J[. 1. 21 3 2 CC3 T
MenneneeBa
Tema 2.2 | Teopus XuMHU4eCcKoO CBSI3U 7 21 3 2 CC3
Pazgen 3 | OcHOBHbIE 3aKOHOMEPHOCTH § 14 4 6 4 CC3. T
POTEKaHUS XUMUYECKUX PEaAKIUii
Tema 3.1 | DHepreruka u HarpaByeHue 7 2| 3 2 cC3
XUMHUYECKHX peaKIui
Tema 3.2 | YdeHue o CKOpOCTIX U MEXaHU3MaAX 7 T**
peakiuii. XMMHUYECKOE PaBHOBECHE 21 3 2 CC3
U €r0 CMELICHNE
Paznen4 | Yuenue o pactBopax 28 6| 16 6 CC3, OII3,KP, T
Tema 4.1 | PacTBOpbI M UX CBOWCTBA. 8
Konnentpanuu pacTBopos. 2| 4 2 OIT3, KP
PacTBOpEI 271€KTPOIUTOB




Tema 4.2 | XuMnyeckoe paBHOBECHE B 8
pacTBOpax ciaalbIX AIEKTPOIUTOB. 2| 4 2 CC3 T
Bonopoansiii mokazaresns

Tema 4.3 | [loBenenue comueit B BOAHBIX 12
pacTBopax (THAPOIH3).
[IpoTonuTnyeckas Teopus. 2| g 2 CcC3
['eTeporeHHble paBHOBECHS B
pactBopax. [IponsBenenue
pPacTBOPUMOCTH

Pazgen 5 | OxkuciauTennLHO- 12
BOCCTAHOBUTEJIbHBIE PEAKLIUU 41 4 4 CC3, KP
(OBP)

Tema 5.1 | OBP u ux tunel. YpaBHuBaHue 7
OBP nOHHO-3IEKTPOHHBIM METOJIOM 21 3 2 CC3 KP**
(METOJ MOoTypeaKIHii)

Tema 5.2 | BoccraHoBUTENBHBIE TOTECHIIUAIBI U 5
HanpaBieHue OBP B BogHbIX 211 2 CC3
pacTBopax

Pasnen 6 | XuMusa KOMILIEKCHBIX COCIMHEHUN 8 21 4 2 CC3, KP

Tema 6.1 | XuMHUSI KOMIUIEKCHBIX COETUHEHUH 8 2 4 2 CC3, KP

Pasnen 7 | XuMus 2j1eMEeHTOB 58 14| 24 20 CC3,0I13, T

Tema 7.1 | Xumus p-anementon. OOmas 8 cC3
XapaKTEepPUCTUKA HEMETAILIOB. 2| 4 2 OH3’
I"asiorensl

Tema 7.2 | Dnements! VIA rpymisl 8 2| 4 2 CC3, TH*
(XaJIbKOT€HBI) OI13

Tema 7.3 | Dnements! VA rpymnbl 7 1| 4 2 CC3

Tema 7.4 | Onements! IVA u IIIA rpynn 7 1| 4 2 CC3

Tema 7.5 | Xumus s- u d-snementoB. Odmias 4 1 1 2 cC3
XapaKTepUCTHKa METAIJIOB

Tema 7.6 | DOnements! VII b rpymmsl 6 2| 2 2 CC3

Tema 7.7 | Onements! VIII b rpynmst 4 1] 1 2 CC3 TH*

Tema 7.8 | Onements! VI b rpymiel 6 2| 2 2 CC3

Tema 7.9 | Dnements! I b rpynmsl 4 1 1 2 CC3

Tema 7.10 | Onementsl II b rpynmsr 3 1] 1 1 CC3

[IpomexyTouHas aTTecTarus 36 36 DK3aMeH
Bcero: 180 |34| 64 78

Ilpumeuanue: * — gopmvl mexywezo konmpoas ycnesaemocmu. mecmupogarnue (1), KOHMPOIbHAA
paboma (KP), omuem no unousudyanvuvim npaxmudeckum 3aoanusim (OII3), cobecedosanue no

cumyayuounvim 3aoavam (CC3).

** — codeporcum 6onpocsl N0 OAHHLIM MEMAM, NPOBOOUMCS NO U3YYeHUU NOCTIeOHel

3.2. ConeprkaHue NUCIUTUTMHBI

Pa3nen 1. Benenue.




Tema 1.1 [Ipenmer, 3agaun 1 METOIbI OOIIEH M HEOPTAHUYECKON XUMUH.

Tema 1.2. OCHOBHEIC 3aKOHEI, ITOJI0KCHHS 1 IIOHATHSI XUMHH.

Paznen 2. CtpoeHue BelecTna.

Tema 2.1. Ctpoenue BemiectBa. KBaHTOBas Teopusi cTpoeHusi atoma. llepmommueckuii 3axkon JI.H.
MenneneeBa. KBaHTOBO-MexaHMYecKass MOJEIb CTPOEHUS aTOMa. OJIEKTPOHHBIE U 3JIEKTPOHO-
CTPYKTYpHBIE ()OPMYJIBI aTOMOB.

Tema 2.2. Teopust XMMHUECKOM CBS3H.

Pa3nen 3. OcHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUSA XUMUYECKUX PEAKLUI.

Tema 3.1. DHepreTrka u HalpaBJICHUE XUMUUECKUX PEAKIIUH.

Tema 3.2. YueHue 0 CKOPOCTSX M MEXaHU3MaX XUMUYECKUX PEaKIUM.

Paznen 4. Yuenue o pactBopax.

Tema 4.1. PactBopbl u ux cBoicTBa. KoHuenTpanuu pactBopoB. PacTtBopsl anexTposauToB. PactBop,
PacTBOPUTEIIb, PACTBOPEHHOE BEILIECTBO.

Tema 4.2. Xumuueckoe paBHOBECHE B PACTBOpax Cia0bIX 3JEKTPOJIUTOB. BomopoaHblil mokasaTens.
HNonuszanus Boasl. MloHHOE npousBeneHue BoAbl. BonoponHslil nokasarens. pH pacTBOpOB CHIBHBIX U
cJ1a0bIX KUCIOT U OCHOBaHMH.

Tema 4.3. IloBenenue coseil B BOOHBIX pacTBOpax (TUAPOIIU3).

Paznen 5. OxucnutensHo-BOCcCTaHOBUTENbHBIE peakuiuu (OBP).

Tema 5.1. OkucnurenbHO-BoccTaHOBUTENBHBIE peakiuu (OBP) u ux tumsl.

Tema 5.2. BoccranoBuTenbHbIE IOTEHIMANBI M HanipasiieHue OBP B BOgHBIX pacTBOpax.

Pa3znen 6. Xumusi KOMIIEKCHBIX COETMHEHUH.

Tema 6.1. XuMusi KOMIJIEKCHBIX COETUHEHHH.

Paznen 7. Xumus 3J1€MEHTOB.

Tema 7.1. Xumus p-anementoB. OO1ias XxapakTepuCTHKa HEMETAIJIOB. ['aoreHs.

Tema 7.2. DOnemenTs! VIA rpynmsl (XanbKOT'€HBI).

Tema 7.3. Dnementsl VA rpynnsl. O01mas XxapakTepUCTHKA 3JEMEHTOB VA IpymIibl.

Tema 7.4. Onements! IVA u IIIA rpynm.

Tema 7.5. Xumus s- u d-3neMeHTOB.

Tema 7.6. Dnements! VII b rpynmnsr.

Tema 7.7. Dnements! VIII b rpynmsr.

Tema 7.8. Onements! VI b rpynmst.

Tema 7.9. Dnements! I b rpynmel. OOmias xapaktepuctuka I b rpynmst.

Tema 7.10. Dnements! I b rpynns.

4. (I)OH)I OLCHOYHBIX CPEACTB IO JTUCUHUIIJIHHE

4.1. ®opMBI U OLICHOYHBIE CPEACTBA JJI TEKYILEr0 KOHTPOJIS.

4.1.1. B xone peanuzanuu JucuuIuinHbl O01as 1 HeOpraHMYecKasi XuMHs HCIIOJIb3YIOTCS CIIEAYIOIINE
(hOpMBI TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH 00yYarOUINXCs: TECTUPOBaHKE, KOHTPOJIbHAsA paboTa, OTUYET
110 UHAWBUYAIbHBIM IPAKTUYECKUM 33aJaHUSM, COOECEI0BAaHUE 10 CUTYAIIMOHHBIM 3aauaM.

4.1.2. OueHouHble CPEACTBA AN TEKYLLETO KOHTPOJIS YCIIEBAEMOCTH.
Tecr.

[Ipumep nnsa rectupoBanusd no remam «KBaHToBast Teopusi cTpoeHust aroMa. [lepuoanueckuii 3akon [[. 1.
Menpneneesa.» U «Teopus XUMHYECKOU CBA3U»:
Bapuant Nel



1. DreKkTpoH 3acemnseT TPETHil KBaHTOBBIN CIIOH, €r0 aTOMHAsi OpOUTAIb UMEET TaHTEICBHIHYIO (OpMY.
3HaueHUs TIABHOTO M OPOUTAIBHOTO KB. uncen: a)n=31=0 6)n=31=1 B)n=31=2 r)n=3 1=3

2. Kakoli ypoBeHb U MTOAYPOBEHB 3aCEIIAIOTCS dJICKTpOHAMHU Belies 3a 6s? a) 4f 6) 5d B) 6p r) 5f

3. Vkaxure Tpylniny MOHOB, KOTOPOH MPHUHAJICKUT HIDKENPUBEICHHAS 3JEKTPOHHAS KOHQUryparus:
1s%25%2p®3s%3p° a) CI'' Ca” Mn™  6) CI"' Ca™” Mn*’ B)CI"' Ca*”*Mn*" 1) CI''Ca™Mn*®
4.OnpenenuTte MECTOIOIOKEHHUE dJIEMEHTA B IEPUOINYECKON CUCTEME 110 KOH(GUTYPALIUU €r0 BaJICHTHBIX
3JIEKTPOHOB: 3d’ 4¢7 a) 4 nepuon, 2 rpynmna, riaaBHas noarpynna  0) 4 mepuon, 7 rpyIia, III. MOATPYIIna
B) 4 mepuoy, 7 rpymnmna, modoyHas HoArpymnmna T) 7 nepuo, 4 rpyrmna, no0ouHas noArpymma

5. Kakoii mopsiIKoBBIi HOMEp UMEET 3JIEMEHT, 3aBepiuatonuii 7 nepuon? a) 1156) 116 B) 117 1) 118
6. B kakux cTeneHsx OKUCICHMsI HauOoJee MPOSIBIAETCS CXOACTBO JIEMEHTOB IUIABHOM M MOOOYHOI
MOATPYII 7 TPYHIBI? a) BO BCEX 0) B HU3IIEH B) B HYJICBOM  T') B BbICHICH

7. CKOJIBKO MOJIEKYJI B HIDKETIPUBEICHHOM DSy COAEpKaT ToJbKko koBanieHTHbIE cBs3u: Ca(OH),, O,
H2C03 , NazO, SOQ, NH4NO3, HzOz? a) 3 6) 5 B) 6 F) 4

8. C xkakoit wactuueii monekyna NHj; moxer oOpa3oBaTh JOMOJHHUTEIbHBIE CBSI3U MO JAOHOPHO-
aKkuenTopHomy Mexanusmy? a) H' 6) CHy B) H r) Cl,

9. Ckonbko o- U m-cBsi3eil B mosekyne aneruneHa C,H,? a)5u0 6)3u2 B)4ul r1)2u3

10. Atom cepbl B MoTeKyiie SO, HAXOMUTCS B SP -THOPHIN3ALNHA, IPHUEM B THOPHIH3AINN IPHHIMACT
ydJacTHe OJTHa HEMo IeJICHHAs! 3JIeKTpoHHas mapa. Kakyro ¢popmy nmeer monekymna?

a) TpeyronpHasi  0) nuHENHas  B) TeTpadApUuYecKas T) yriioBas

KonTponbnas padora.

[Ipumep O6unera KOHTPOJIBLHOM paboThl o TeMe «PacTBopsI M UX cBoiicTBa. KOHIIEHTpaluu pacTBOpPOB.
PacTBOpEI 271€KTPOIIUTOBY:

Bapuanr 1

1. Paccuurtare Maccy kpuctamtoruapaTta Na,S,03-5H,0 u 006EM BobI, HEOOXOAUMBIE IS
npurortosieHust 250 ma 9% -ro pactBopa (p = 1,07 r/mm)

2. Kax mpurotoButh 1 1 pactBopa KBrOs; ¢ C; = 0,1 Monb/i, KOTOpbIi OyneT MCHOJIB30BATHCS IS
MIPOBEJICHUS] OKUCIINTENbHO-BOCCTAHOBUTENBHOM peakuuu ¢ oopasoBanueM Br,? Paccunrars 00bEM 3TOTO
pacTBopa, HeoOXxoauMbIi aiist ipurotoBieHust 100 mut pactBopa ¢ C¢= 0,05 MOB/1.

NunuBuyanbHOE IPaKTUUECKOE 3aaHUE.

[Tpumep 17151 MHAUBUYATBHOTO MPAKTUYECKOTO 3aJaHUs:

[TpakTrueckoe 3aganre Ne 1 Mo mpUTOTOBJIEHUIO PACTBOPOB.

1. IIpuroroButs 100r pactBopa ¢ MaccoBoi aomneit Cr(NOs); 2%. Ucxonnas conb Cr(NO3)39H,0.

2. I3MepuTh MIOTHOCTH MPUTOTOBIEHHOTO PACTBOPA.

3. PaccunTtarh MOJISIPHYIO KOHIIEHTPALIMIO 3TOr0 PacTBOpA.

4. Kakoit 00beM HCXOJHOTO pacTBOpa HEOOXOAMMO B3SITh Il TPUTOTOBJICHUS S50 M pacTBOpa C
MouisspHO# KoHueHTpatueit 0,05 monb/n? IIpuroToBUTH pa3BeieHUE.

CuTtyanmonHas 3a1ava.

3amaua 1. Kak cinenyer oTHOBpEMEHHO U3MEHUTH TEMIIEPATYPY U JIaBJICHHUE B 00OpAaTUMOM peakiuu
2NOy ) [IN2O4() (C'H npsimoit peakuun —57,4 k/Ix),
Gypas GecumseTnas

4TOOBI Ta30Basi CMeCh 00ECIIBETUIACKH?

a) p yBEIHYUTh, T yMEHBIIUTH; 0) pu T yBenuuuTs;

B) p u T ymMeHbLINTD; T') p YMEHBIINUTD, T yBETHUUTD.
9



3amaua 2. PactBOp, conepkamuii cmech coneid cynbdartoB amomuHus u xpoma (III), obGpaGoramu
M30BITKOM IIENIOYH, a 3aTeM podunbTpoBanu. ['1e OyayT HaAXOIUTHCS COCTUHEHUS ATFOMUHHMS U XpoMma?
a) o0a — Ha ¢punpTpe;  0) amoMUHUIN — Ha QUIBTPE, XPOM — B QUIIBTpPATE;

B) 00a — B puibTpaTe; T) XpoM — Ha PUIBTpE, ATFOMUHUN — B UIIBTpATe.

3agava 3. V3 HUKENPUBEACHHBIX MOJIEKYJ U UOHOB: Zn2+, K", CI', NH; - cocTaBuTh KOOPAMHALMOHHEIE
(GOpMyIIbI KOMIUIEKCHBIX COCAMHEHHN KAaTHOHHOTO, aHWOHHOTO W JJIEKTpOHeHTpanpHOro tuma (5
COCITUHEHHU ).

3anaya 4. YcTaHOBUTE COOTBETCTBHE KOHLIEHTPALIMK PACTBOPA U BeIUYUHBI pH.

1. 0,2M HCIO (K = 501 10%);  2.0,05M Ca(OH),;  3.0,01M H;PO, (Ky' = 10%); 4. 0,IMHNO;
a) l. 0) 4; B) 13; r)2

4.1.3. lllkana oueHuBaHuUs AJis TEKYILErO KOHTPOJISL.
87-100 rpo1eHTOB MPABWILHBIX OTBETOB — OTJIMYHO;

73-86 MpOLIEHTOB IPABUIIbHBIX OTBETOB — XOPOILIO
60-72 nporieHTa NPaBUIBHBIX OTBETOB — YIOBJIETBOPUTEIBHO;
MmeHee 60 MPOIEHTOB NPaBMIIBHBIX OTBETOB — HEYIOBJIETBOPUTEIBHO.

KontponbHas padora.

«OTJIMYHOY» — BCE OTBETHI BEPHBI, X0/ PEIICHUS BEPHBI;

«XO0poIL0» — apu(pMeTHUECKHE OMMOKH U HETOYHOCTH B 25-40 npoIeHTax 3aaHuii, OCTaJIbHbIE OTBETHI
BEpHBI, X0/ pEIICHUS BE3/I€ BEPHBIN;

«YIOBJIETBOPUTETHLHO» - OMMUOKK 1 HeToyHocTu B 40-50 mporieHTax 3alaHuii, HE MEHEE IMOJIOBUHBI
BEpPHBIX OTBETOB, X0/ pellieHUs BepeH Ha 50-75 npoueHTOoB;

«HEYIOBJIETBOPUTEIHLHO» — XO/1 PEIIeHUs] HEBEPEH B OOJBIIMHCTBE 3a/JaHU, BEpHBIX OTBETOB MeHee 50
MIPOLICHTOB.

WuauBuayanbHOE MPaKTUYECKOE 3aaHuE.

bonee 50 npo1ieHTOB 3a7aHKi BHITOJHEHO HA 3aHATHH CAMOCTOSITENIbHO — 3a4TEHO.

Menee 50 npoIEHTOB BBIMOIHEHO — HE 3aU4TEHO

CobecenioBaHue MO CUTYaLMOHHBIM 33/1a4aM.

JlaH BepHBII OTBET (Ha OCHOBAaHHMHM NMPHUBEIECHHBIX YPABHEHUH PEaKIIMH, COCTABIEHHBIX (JOPMYJI BEIIECTB
WIN TIPOJICNIaHHBIX PAacUyeTOB), 0OOCHOBAHHBII C HMCHOJIB30BAHUEM TEOPETUYECKMX 3HAHUH; JHOO OTBET
BEPHBIN MOJIHOCTHIO WJIM YACTUYHO, HO UMEIOTCS OIIMOKU B PACCYXICHUAX, TEOPETUUECKOE 00OCHOBaHUE
HEMOJIHOE — 3aYTEHO

OTBeT NOJIHOCTHIO HEBEPHBIM, MO0 OTBET BEPHBIM YAaCTMYHO, HO TEOPETHYECKOoe OO0OCHOBaHUE
OTCYTCTBYET WJIU COJEPKUT TPyObIe OMNOKU — HE 3aU4TEHO

4.2. ®OopMBI U OLICHOYHBIE CPEACTBA AJI POMEKYTOYHOM ATTECTALINH.
4.2.1. Kputepun oieHKH COPMHUPOBAHHOCTH KOMIETEHIIMH B paMKax MPOMEKYTOYHOH aTTeCTallUH 110
y4eOHOMY NpPeaMETY, AUCIUILTHHE (MOIYIIO)

Kon
CTpYKTYpHEI
Kon MHMKATOpa PYKTYpP Kpurepuu onieHkr chopMHUPOBAaHHOCTH KOMITETSHITUHI
€ JJIEMEHTEHI
KOMIIETEH | JOCTHKEHUS
i KOMIIETEHIT OLICHOMHBIX
t CpenCTB He cdopmuposana CdopmupoBana

u
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- He 3HaeT ocHOBEBI
CTPOCHHUSI aTOMa,
MOHMMAET B3aHMMOCBSI3h
IIOJIOXKCHUS DJIEMCHTOB B
MePUOINYECKON CUCTEME
C UX XUMHUYECKUMU
CBOMCTBaMM UX
COCIMHCHH,
OPUEHTHPYETCS B THIAX U

- 3HAaeT OCHOBBI CTPOEHUS
aToMa, IOHUMAaeT
B3aMMOCBS3b MOJIOKEHUS
3JICMCHTOB B
MIePUOIUYECKON CHCTEME C
X XUMHYECKUMH
CBOMCTBaMH HX
COCIMHCHMUI,
OPHUEHTHPYETCS B TUIIAX H

NAOIIK-1.1 Tecr CBOMCTBaX XUMUYECKUX CBOMCTBaxX XMMHUYECKUX
OIIK-1 CBSI3EH. CBSI3EH.

- He ymeer cBoGomHO - YMeer cBOOOIHO
T10JIb30BAThCSA 10JIb30BATHCSA
IIEPUOINYECKON CUCTEMON | MEPUOAUYECKON CUCTEMOU
J.1. MenneneeBa u JI.1. MeHaeneeBa u
CIIPaBOYHBIMU TAOJIUIIAMU | CIPABOYHBIMH TAOJIUIIAMU
JUISL OLIEHKHU U JUIS1 OLICHKHU U
NpeACKa3aHus MpEeACKA3aHUs XUMUYECKUX
XUMHUYECKUX CBOWCTB CBOICTB BEILIECTB
BEILIECTB

NAOIIK-1.3 Tecr -He 3naer ocHOBHble | - 3Haer OCHOBHBIE
MOHATUA  XMMHUYECKOW | MOHATHUSA XUMUYECKON
TEPMOIMHAMUKHU U | TePMOJAUHAMUKHI u
KUHETUKHU KHUHETUKH
Ha ypoBHe ymenmii: Ha ypoBHe ymenmii:
-He ymeer ympaBusTh - Ymeer YIPABJISTH
XUMUYECKUMHU XUMUYECKUMHU
rmporeccaMd ¢ LENbl0 | [poueccaMd € LENbI0
ONTUMM3AIMK  BBIXOAA | ONTHMH3AIMNU BBIXO/a
MPOyKTa MPOJYKTA
- He ymeer pabotats co - Ymeer paboraTth  co
CIPAaBOYHBIMU TAONMIIAMU | CIPABOYHBIMU TaOIUIIAMU
Y MIPOBOJIUTH u MIPOBOAMTH
MPAKTUYECKUE PACUEThI MPaKTUYECKHUE PACUETHI
-He 3naer cBoiictBa | - 3Haer CBOMCTBa
BEIIIECTB M MAaTEPUAJIOB B | BEIIECTB U MaTepUaIOB B
3aBUCMMOCTH  OT  HMX | 3aBUCUMOCTH  OT  HX
XUMHUYECKOTO CTPOCHHUSI XUMHUYECKOTO CTPOCHHS

NAOIIK-1.4 - He ymeer npumensrts - YMmeer [IPUMEHATH
3HaHUS CBOMCTB BEILIECTB 3HaHMUSI CBOMCTB BELIECTB
Y MaTepualos, u MaTepuasos,
M0JIb30BaThCS CIIPABOYHOM | MOIB30BATHCS

JINTEPATYPOI

CIIPaBOYHOM JINTEPATYpPOI
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- He 3naetr oObscHeHune - 3Haer 00BsICHEHHE
IKCIIEPUMEHTA C TOYKU OKCIEPUMEHTA C TOYKHU
3peHusi XUMUU, MOKET 3peHHUsT XHMHUH, MOXKET
MIPUBECTH XUMHUYCCKHE MIPUBECTH XUMHYECKHUE
ypaBHEHUS, PaCUEThl U YpaBHEHHUS, pacyeTbl U
O0OBSCHUTH O0OBSCHUTH

VJIOTIK-5.1 TOCII€/I0BATENBHOCTD [OC/IE/I0BATENBHOCTD
oriepaIfii ¥ yCIoBHS UX omepanuil U yCIOBUS HX
MIPOBE/ICHUS MIPOBEICHUS
- He ymeer ocymiecTBisATh | - YMEET  OCYLIECTBISATH

OIIK-5 SKCIIEpPUMEHTAIbHbIC AKCIIEPUMEHTAIbHbIE

HCCIIeIOBaHUS, ucclieIoBaHus, 00pabaTel-
oOpabaThIBaTh U BaTh u OOBSCHATH
OOBSICHSITE TTOJTydECHHBIC MOJTYYCHHBIC TAaHHBIC
-He 3Haer ocHoBHbIE | - 3HaeT OCHOBHBIE MpaBUIIA
IIpaBuIa palboThI B | pabOTbl B  XHMHYECKOU
XUMHYECKON naboparopuu, CBOICTBa
naboparopuu,  CBOMCTBA | BELIECTB u IpaBWIIa
BEIIECTB U  TpaBWia | MOXKapHOU 0€30MacHOCTH
MOYKapHOI 0e30MacHOCTH | - YMeeT PaBUILHO
-He ymeer mnpaBuinbHO | OpraHW30BaThH pabouee

NJOIIK-5.2 OpraHu30BaTh pabouee | mecro, BJIAJIEET
MECTO, BJIAJEET | OCHOBHBIMHU prueMaMu
OCHOBHBIMM  TIpUEMaMHM | OOpalleHUus ¢ XHUMHUYECKOMH
oOpaleHus ¢ XUMHUYECKOH | mocymoi u 000py10BaHHEM
MOCy101 H | - Ymeer OKa3bIBaTh
000pyI0BaHUEM MIEPBYIO MEAUIIMHCKYIO
- He ymeer oxa3biBaTh MOMOIIb M TPaBUIBHO
MIEPBYIO METUIIMHCKYIO JICHCTBOBATH B

Kommnerennusi cumraercs copMupoBaHHON Ha ypoBHE TpeOOBaHMM K AUCHUIUIMHE (MOAYJIIO) B
€CIM 10 WTOTaM IMPUMEHEHHUsI OIIEHOYHBIX CpPEJICTB
MPOMEXKYTOUHON aTTECTAIlMU WJIM UX OTACIBbHBIX JJIEMEHTOB PE3yJbTaThl, JEMOHCTPUPYEMBIE OO0YYaIOIIUMCS,

COOTBETCTBUHM C 0O0pa3oBaTeIbHONM MpPOTrpamMMoii,

OTBCYAKOT KPUTCPUIO C(l)OpMI/IpOBaHHOCTI/I KOMIICTCHIINH.

Ecnmn mo wrtoramM mpoBENEHHOW NPOMEKYTOYHOM aTTecTaluu XOTs Obl OfHA W3 KOMIETEHIUHA He
chopMupoBaHa Ha ypOBHE TpeOOBaHWN K AUCHUIUIMHE (MOJYTI0) B COOTBETCTBUU C 00pa3oBaTelbHOI

MIPOrpaMMOii, pe3yJIbTaThl 00Y4aIOIIErocs He COOTBETCTBYIOT KPUTEPHUIO CPOPMUPOBAHHOCTH KOMITETEHIUH.

4.2.2. TIpoMexxyTO4Hasi aTTecTalus NpoBOIUTCS B (hopMe: dIK3aMHeHa
4.2.3. OueHOYHBIE CPECTBA IS IPOMEKYTOUHON aTTECTALIUH.

[Tpumeps! 3a1anmii sK3aMeHalmoHHoro 6usera (50 3aganui):

1. Yncno atomoB kuciaopo/a B cyibpare meau (M=160 r/moib) maccoit 16 T paBHO:

a) 3,01-10%; 6) 1,204-10%; B) 2,408:10%;

2. CmMemeHne paBHOBECHS BIPABO B PEAKIINN

a) ymensinenuu p;  0) ymenpmenuu T;  B) ymenpmennu C(CH;OH);
3. KoHeuHsIif MpOAYKT B IEMOYKE MpeBpamieHuii —3to:  a) Ag; 6) Ag0;
HNO3(K2| NaOH NH3
Ag X X X;

4.4.2.4. lllkana OLIeHUBAHUS.
0-29 npaBUIBHBIX OTBETOB — HEYIOBIETBOPUTEIILHO;
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r) 6,02-10%.

CO(F) + 2H2(r) > CH3OH(F) — Q HpOHSOﬁﬂeT Tpu:
r) ymensimeranu C(Hy)
B) [Ag(NH3),](OH);
CsH 1205

r) AgNO;



30-36 npaBUIBHBIX OTBETOB — yJIOBJIETBOPUTEILHO;
37-43 nmpaBUJIbHBIX OTBETOB — XOPOIIIO;
44-50npaBUIIbHBIX OTBETOB — OTJIMYHO.

4.3 CooTBETCTBUE OLIEHOYHBIX CPEJCTB MPOMEKYTOUHON aTTECTAllMH MO JAUCHUHUIUIMHE (HOPMUPYEMBIM

KOMIICTCHIIUSAM
Kox Ko uHMKaTopa OneHouHbIE CpeACTBa IPOMEXYTOUHOMN aTTeCTalluu
KOMIIECTCH JOCTHUKCHUSA TECT
JRNZ05¢ KOMIICTCHIIN N
WJIOIIK-1.2 +
OIIK-1 MIOIIK-1.3 +
UJIOIIK-1.4 +
NIOIIK-5.1 +
OTIK-5 NJIOIIK-5.2 +

5. MeToauueckue MaTepualJibl 10 OCBOCHUIO TUCHUIIIMHBI

Mertoaunueckue matepuansl o aucturmuinae (I[puwioxenue 1).

6. YueOHas auTepaTypa st 00y4aloImuXcs 110 JUCHHUILINHE
1. Hecreposa, O. B. Heopranndeckas xumusi : y4eOHUK 15 (hapMalleBTHUECKNX YHHBEPCUTETOB

u ¢akyneretoB / O. B. HecrepoBa, B. A. I[lonkoB, A. B. babkoB u ap. - 2-e uzn. - Mocksa :
JIaGoparopus 3Hanuii, 2024. - 369 c. CucreMm. TpeboBanus: Adobe Reader XI; sxpan 10". - 3aru. ¢
TUTYyIM. 9kpana. - ISBN 978-5-93208-780-0. - Tekcr : anexrponnsii // bC "KoncynbTanT crynenTa :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785932087800.html

2.CemenoB, U. H. Xumusa : yue6Huk ans By3oB / M. H. Cemenos, U. JI. Ilepdunosa. - 6-e u3n. ,
crepeotun. - Cankr-IlerepOypr : XUMU3 AT, 2024. - 656 c. - ISBN 978-5-93808-468-1. - Tekcr :
AIEKTPOHHBIN // 9BC "KoncynbpTant crynenra" : [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785938084681.html

3.00mas xumus: yueb. mocobue s cryaeHtoB By3oB / A.B. Cysopos, A.b. Hukonbckuit - C.-116.,
Xumus, 1995 . — 623 c.

4.Cemenos, M. H. Xumusa : yuebnuk i By3os / . H. Cemenos, U. JI. Ilepduiiosa. - 6-e uzn. ,
crepeotut. - Cankt-IletepOypr : XUMU3 AT, 2024. - 656 c. - ISBN 978-5-93808-468-1. - Tekcr :
anektponHsii // ObC "Koncynsrant crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785938084681.html

5.ApnamnaukoBa, E. 1. Heopranwueckas xumus : [Ipaktukym / E. . Apnamaukosa, E. /1. lemugoBa
B. A. Anémun; mox pea. A. B. IlleBenbkoBa. - Mocksa : Jlaboparopus 3Hanuid, 2021. - 478 c.
Cucrem. TpedboBanus: Adobe Reader XI ; skpan 10". - ISBN 978-5-00101-938-1. - Tekcr :
anextpoHHsii // DbC "KoncynbranT crynenrta” : [caiir]. - URL :

https://www.studentlibrary.ru/book/ISBN9785001019381.html
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https://www.studentlibrary.ru/book/ISBN9785938084681.html

7. MarepuaJibHO-TeXHHYeCKasi 0a3a, UHGPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAaMMHOe olecrieuyeHue,
coBpeMeHHbIe npodeccuoHaIbHbIe 0a3bl JAHHBIX M HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

B mponecce u3yueHHs] IUCLMILIMHBI MCIOJIB3YIOTCS: Y4EOHbIC AyAMTOPUU JJsl MPOBEICHMS
3aHATUH JIEKLMOHHOI'O THUIIA, 3aHATUNH CEMUHApCKOro THIIA, J1a0OpaTOpPHOE M HHCTPYMEHTAIBHOE
o0opynoBaHue 11 pabOThI CTYAECHTOB.

JlaGopaTtopus OCHallleHa BBITSDKHBIMM IIKadaMu, XMMHUYECKOH NOCyIoi, 000pylOoBaHMEM U
peakTHBaMu Ui WHAMBUIYAIbHOM J1abopaTOpHON pabOThl KaXXJOro CTyJeHTa (MpOOUpPKH, KOJOBI,
MEpHbIE LWIMHAPHI, IUIETKH, CTEKISHHBIE I1aJOYKH, BECHI, PA3HOBEC, DJIEKTPUYECKHUE IUIMTKH,
CIIMPTOBKH, JIAOOPATOPHBIE IITATUBBI, IITAHTIIACH C PACTBOPAMH U KPUCTAUTUIECKUMHU PEAKTHBAMH).

Jis ureHus NeKuUMid C Npe3eHTalued MCIOJIb3YeTCs MYJIbTUMEIUNHBIA KOMIUIEKC (HOYTOYK,
MIPOEKTOP, IKpaH); UMEIOTCS HAOOPHI TaONHIl 1O BCEM pasfiesiaM TUCIHILINHBI, CHTYallHOHHBIEC 3a/1a4H,
TECTOBBIE 3aJJaHMs 110 U3y4aeMbIM TEMaM, J10CKa.
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AHHOTAIIUSA PABOYEN ITPOr'PAMMBI IUCHUILIAHBI

b1.0.06 Xumus o0mias M HeopraHmyeckas

Ko u HammMeHOBaHMe HanpaBJeHUus1 NOATOTOBKH, mpoduis: 18.03.01 Xumuueckast TEXHOJIOTHSL.
XHUMHYECKasi TEXHOJIOTHSI JIEKAPCTBEHHBIX CPE/ICTB.

KBanudukanus (cTenens) BLIMYCKHUKA: OaKaIaBp

®opma o0ydyeHHs: OUHAS

®opmupyemMasi KOMIECTCHIHUA:

OIIK-1. CnocobOeH wu3y4aTh, aHaJIW3UPOBATh, HCIOJIB30BATh MEXAHU3Mbl XHMHYECKHX PEaKIIHM,
IIPOUCXOJSAIINX B TEXHOJIIOTMYECKUX IPOLECCAX M OKPYXKAIOLIEM MHUPE, OCHOBBIBAsCh Ha 3HAHUIX O
CTPOECHHUH BEUIECTBA, NPHUPOAE XUMHUYECKON CBSI3M MU CBOMCTBAX pA3NMYHBIX KJIACCOB XUMHUYECKUX
3JIEMEHTOB, COEIMHEHUH, BEIIECTB U MaTEpUAIIOB.

NJOIIK-1.1. Hcnons3yeT 3HaHUA O CTPOCHHUM BELIECTBA, MPUPOJIE XHUMHYECKOM CBSI3UM s
XapaKTEPUCTUKU Pa3IMYHbIX KJIACCOB XUMUYECKUX COEIMHEHUN U UX CBOWCTB.

NAOIIK-1.3. Ananu3upyeT H HCIOJIB3YyeT MEXaHU3Mbl XHUMHUYECKMX peakuui Uil OObSICHEHHUS
TEXHOJIOTUYECKHUX IIPOLECCOB U IPOLECCOB, IPOUCXOAIINX B OKPYKAIOLIEM MUPE.

NOIIK-1.4. UaTepnpeTupyeT CTPOCHUE BEMISCTBA HA OCHOBAHWU (PU3UKO-XMMHUYCCKUX MPHHIIUIIOB U
3aKOHOMEPHOCTEM.

OIIK-5. CnocoOeH OCYHIECTBIIATh SKCIEPUMEHTAIbHBIC HCCIECIOBAaHUS M HCIBITAHUS IO 3aJaHHON
METOJIMKE, IMPOBOJUTH HAOTIOJEHUS U HU3MEPEHHs C y4eToM TpeOOBaHWN TEXHHMKH O€30MacHOCTH,
00pabaTeIBaTh U HHTEPIIPETUPOBATH IKCIIEPUMEHTAIILHBIE TaHHBIE.

NIAOIIK-5.1. OcymiecTBisieT SKCIIepUMEHTaIbHbBIE HCCIICIOBAHUS M UCTIBITAHUS TI0 3aJaHHOW METOJIUKE,
o0pabaTbIBaeT M UHTEPIIPETUPYET MOTYUEHHbIE SIKCIIEPUMEHTAIbHbIE JAaHHBIE.
NJIOIIK-5.2. IlpoBoaut HaOIIOAEHUS M U3MEPEHHUs C yuyeToM TpeOOBaHHMM TEXHUKU O€30MacHOCTH, B

TOM 4Hce IpH padoTe ¢ 000pyI0BaHUEM M XUMHUUYECKHUMHU BEIIECTBAMHU.

O0bem n MecTo IMcHMIIMHBI B cTpyKType OITOII

Jucuunnuna b1.0.06Xumus oOmias n Heopranudeckast oTHocuTcs k 6a3oBoit yactu OINOII, wnsyuaercs
B 1 cemectpe 1 kypca, ob1mas TpyaoeMKocTh AucuuIuinebl —180 yac / 5 3aueTHBIX eAuHuUL (3. €.).
Conep:xaHue 1M CUUIIMHBI

Paznen 1. Beenenue. [Ipeamer, 3a1aun 1 MeTo1bl 001Iei M HeopraHuyeckor XUMHUU. OCHOBHBIE 3aKOHBI,
MIOJIOKEHMS U TIOHATHS XMUMUU.

Paznen 2. CtpoeHue BelecTna.

Paszgen 3. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHNS XUMAYECKUX PEAKIIHIM.

Paznen 4. Yuenue o pactBopax. PacTBOphI 1 X CBOMCTBA.

Paznen 5. OxucnurensHo-BOocCTaHOBUTENbHBIE peakiinn (OBP).
Paznen 6. Xumusi KOMIUIEKCHBIX COETMHEHUI

Pazgen 7. Xumus 371€MeHTOB.

®opmMa NPOMEKYTOYHOM aTTECTALMHU — DK3aMEH.
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