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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OIIK-2 CrtiocoOHOCTh UCTIONIb30BaTh 0a30BbIC 3HaHMS (HyHIAMEHTATBHBIX pa3eioB (GU3UKH, XUMHH,

ouonoruy,

DKOJIOTHM B 0ObEME,

HEOOXOMMMOM JIJII  OCBOCHHS (DU3UYCCKHX,

XUMHYCCKUX,

OMOJIOTUYECKUX, DKOJOTMUYECKUX OCHOB B OOmIeH, (PU3NUECKOH U COIHMAIBHO-dKOHOMUYECKOM

reorpaduu

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- HAYy4YHO-HCCJICA0BATCIIbCKAsA

- TpOBEJICHHE KOMIUIEKCHBIX reorpa)uuecKux MCCIeOBAaHUN OTpPACIIeBbIX, pErHOHAIBHBIX,
HAIlMOHAJIIBHBIX M  TIOOANbHBIX MPOOJEM TMOX PYKOBOJICTBOM  CHELHAIHCTOB H
KBaJIM()UIIMPOBAHHBIX HAYYHBIX COTPYTHUKOB

- ydyacTue B OIICHKE BO3JIEHCTBUN Ha OKPYKAIOLIYIO0 CpPEIy, BBISBICHUU U JUArHOCTUKE
mpobsieM oXpaHbl MPUPOABI U CUCTEM B3aMMOJAEWUCTBUSA OOIIECTBA U NMPHUPOIBI, PEIICHUN
JKOJIOrO-reorpaMuecKux  3ajad, CBSI3aHHBIX C  YCTOMYMBBIM  pPa3BUTHEM O]
PYKOBOJICTBOM CHEIHAIMUCTOB U KBAJIU(UIMPOBAHHBIX HAYUYHBIX COTPYIHUKOB

- aHaJIM3 YaCTHBIX U OOLIMX MPOOJIeM pallMOHAIBLHOTO UCIIOIB30BaHUS IPUPOIHBIX YCIOBHIA
U PECypcoB, B YINpPaBJICHUU MPUPOJOINOIB30BAHUEM O] PYKOBOJICTBOM CHEIHAINCTOB U
KBaJIM(DULIMPOBAHHBIX HAYYHBIX COTPYAHUKOB

- aHaJM3 3aKOHOMEPHOCTEH (OPMUPOBAHMS MPOCTPAHCTBEHHBIX CTPYKTYp XO3sicTBa M
HACEJICHUs, aHaJIu3 U MPOTHO3 Pa3BUTHUS TEPPUTOPUATIBHBIX COLMAIBHO-3KOHOMUYECKUX
CHCTEM pAa3HOT0 YPOBHS, TEPPUTOPHUAILHOW OpraHu3aluu OOIIEecTBa, pPa3MELICHUs
MPOU3BOJUTEIBHBIX CHJI IOl PYKOBOJACTBOM CIELUAIUCTOB M KBAJTU(HUIMPOBAHHBIX
HAy4YHBIX COTPYIHUKOB

- OLICHKa TYPHUCTCKO-PEKPEAllMOHHOIO IOTEHLMala TEPPUTOPUNA MOA  PYKOBOJICTBOM

CTELUATNCTOB U KBATU(DUIIUPOBAHHBIX HAYYHBIX COTPYIHHKOB

1.3 B pe3ynbTrare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBI

CJICAYIOIIUC KOMIICTCHIIUN:

O0600mIeHHBIC TPYAOBHIC
GyHKIMH / TPYIOBBIC
GyHKIUY / TPYTOBBIE HITH
npodeccroHaIbHBIC
JeicTBus (py HAITMYUU
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMO JIs
(hopMHUpOBAHUS TPYIOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI JOPMUPOBAHMS
TPYIOBOTO ACUCTBHSI / KOMIIETCHIINN

OIIK-2 CriocoOHOCTh
HCITIONIB30BaTh 0a30BEIE
3HaHUS (PYyHIAMEHTATBHBIX
pasnienoB GU3UKH, XUMHUH,
OHOJIOTHH, SKOJIOTHH B
00beMe, HEOOXOIUMOM IS
0CBOCHHS (PU3UUECKHUX,
XUMUYECKHX,
OMOJIOTNYCCKUX,
9KOJIOTHYECKHX OCHOB B
o0miei, huznyeckon u
COLMAIBHO-D)KOHOMUYE CKOM
reorpaduu

3HAeT ¥ IOHUMACT:

0a3oBbIC pa3aciibl XUMHWH, OCHOBHBIC XHWMHUYC-CKUC
SABJICHUSA W OCHOBHBIC 3aKOHBI XWMHHU, TI'paHUIBl HX
MIPUMEHUMOCTHU, NPHUMCHCHUEC 3aKOHOB B BaKHEUIITUX
MPAKTUYCCKUX TPUIIOKCHUAX, OCHOBHBIC (1)I/ISI/I‘-ICCKI/IC
BCJIIMYUHBI, HMCIIOJIB3YEMBIC B XHMMHH, HX OIPCACICHUC,
CMBICIJI, CIocoObI U CAVHUILIBI UX U3MEPCHUSA

YMmeeT (criocoOeH MPOAeMOHCTPUPOBATH):

HAa OCHOBE CHCTEMBl OCHOBHBIX (YHJIaMEHTAIBHBIX
XUMUYCCKHX  TOHATHA W TEOpUH,  OOCYXKIaTh
JKCIEPUMEHTANbHBIE  PE3ylbTaThl, [eJaTh  BBIBOJBI,

OpPUEHTHPOBATHCS B COBPE-MEHHOW IIUTEpaType M BECTH
HayYHYIO JHCKYCCHIO.

Bnaneer:




HaBBIKaMU c6opa n aHaJIn3a TeOpCTH‘lGCKOfI u
SMHHqueCKOﬁ I/IH(I)OpMaI_[I/II/I O pPa3JINYHbIX XUMHUUYCCKUX
mnmponeccax M ABJICHUAX  UCIOJIB3Yyd  COBPEMCHHYIO
JIUTCPATypy, B TOM HYHCJIC DJJICKTPOHHYIO;, MCTOAaMH
HUCIIOJIB30BAHUA OCHOBHBIX XHMHYCCKHX 3aKOHOB H
MPUHIIUIIOB B BaKHEUIIIIX MPAKTUYCCKUX MPUTOKCHUAX
HaBBIKAMH OOBSICHEHUS B3aUMOCBSI3H OCHOBHBIX IOHSTHM
1 BCJIIMYMH B XUMHH.

1.4 CornacoBaHue MEXIUCIIUTUIMHAPHBIX CBSI3EH TUCIUTIIINH, 00ECIIEYMBAIONINX OCBOCHUE

KOMIIETEHIIUN:

OIIK-2 CrtocoOHOCTh UCIOJIB30BaTh 0a30BbIe 3HAHUS (DyHIAMEHTAILHBIX Pa3/IeiioB
bu3uKH, XUMUU, OWOJIOTHH, JKOJIOTHU B 00beMe, HEOOXOIMMOM JUIsl OCBOCHUS
(GUBUYECKUX, XHUMHYECKHUX, OHMOJOTHYECKHX, DKOJOTMUYECKHX OCHOB B OOIIEH,
(hbU3UYECKOM U COITMATbHO-3KOHOMHYECKON reorpaduun

Ne Hanmenosanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCUUIUIMHAPHBIE | Oynag
CBSI3H (cemect
p)

1

—

brnonorus ¢ ocHoBamu +
SKOJIOTHH

2 |®usuka +

2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:
JucuumnuHa «XuMUS» OTHOCUTCA K 0a3oBod dactu ydebHoro miuaHa OIl mo HampaBieHUIO

noaroroBku 05.03.02 - I'eorpagus.

JucuumnHa «XUMHS» U3y4aeTcs B 2 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
Oumnas: 2 3.e.

By yuebnoi paboTsr

OuHast
(Bcero 4acoB)

O0mast Tpy10éMKOCTb TUCHHUILTHHBI

72

Konrakthas pabota

28

Jlexmm (JIextmm)

14

[Mpaktuaeckue (IIpaxT. pad.)

14

CamocrositensHas padota (CP)

44

3auer

3.2.Cozepkanue Kypea:

No HasBanue
TEMBI pasnesna/TeMbl

Bun yueOno#
paboTHI, yac.

DOpMBI TEKYIIETO

KOHTPOJIS




Jex | IIp | CP
UM | aKT
pad
O]0]|O
2 ceMecTp
OcHoBHbIE IIpaxTrueckas
XUMHUYECKHE pabora;
IMOHSTHS U - 2 6 | CobecenoBanue,
CTEXHOMETPHUECKU ornpoc
€ 3aKOHBI
CrpoeHue aroma. ) |4 CobecenoBanue,
ornpoc
[Mepuoamueckwii CobecenoBanue,
3aKOH U CHCTEMa >l 2| 4 OI1poC;
J.W. Menneneesa. IIpaxTrueckas
pabora
Xumudeckas CBs3b IIpaxTrueckas
U CTpOEHUE > 19 |6 pabora;
BEIIIECTBA. CobecenoBanue,
ornpoc
XuMuueckast TectupoBanue;
KUHETHKA. IIpaxTrueckas
212 |6 pabora;
CobOecenoBanue,
ornpoc
VYyenue o IIpaxTrueckas
pacTBopax > 19 |6 pabora;
CobOecenoBanue,
ornpoc
OKHCANTENBHO-BO IIpaxTrueckas
CCTaHOBHUTEJIbHBIC 2 12 |6 pabota; Onpoc
peaxuu
OCHOBHBIE KJ1aCChI [IpakTueckas
HEOPraHWYeCKUX 2 2|6 pabora;
BEIIECTB TecTtupoBanue

Tema 1. OcHOBHbIE XUMHUYeCKHE MOHATHS U cTexuomerpuueckue 3axkonbl (OIIK-2)
Jlekumus.
HE TpeayCMOTpeHa
IIpakTH4eckoe 3aHATHE.
1. Texauka 6€30MacHOCTH B XUMHUECKOU Jaboparopuu. OO0pynoBaHre XUMUYECKOM J1a00paTOpHH.
2. [Ipuemsbl U MeTOABI paOOTHI B XUMHUYECKOH JIabOpaTopuu
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3akpenuTh N3y4EHHBIN MaTepual.
2. IIpopaboTaTh TEOPETUUCCKHI MaTepral: KOHCIICKTHI JIEKIIHKI, PEKOMEHIYEMYIO JTUTEPATypPy
3. BelyuuTh OCHOBHBIE MOHATHUS U TEPMHUHBI

Tema 2. Ctpoenue atoma. (OIIK-2)
Jlexknus.



Cocras simpa aroma. M3oTonsl u n300apsl. PannoakTuBHbIe 3IeMEHTHI M MX pacnaj. VickyccTBeHHAs
paanoakTUBHOCTh. IloHATHE O ANEPHBIX peakUUsIX. DHEPrus aTOMHOIO spa U €€ UCIOJIb30BaHME.
[ToHsATHE O paAMAITMOHHO-XUMUYECKUX peakuusax. OCOOCHHOCTH XUMUHU PaJMOAKTUBHBIX 3JIEMEHTOB.
Peaknuu ¢ yyacTueM MEYEHBIX aTOMOB.
Hcropust pasBUTHs NpeACTaBICHUN O CTpoeHUM aroma. Teopus bopa. BosnHoBas teopust crpoeHus
aroma. /[BOMCTBEHHAas IPUPOJA MEKTPOHA. [IpUHIIUIT HEOTIPEIETICHHOCTH.
[Tonatue 00 »d1eKTpOHHOM oOnake. OJEKTPOHHas IUIOTHOCTh. PanmanbHOe pacmpeneneHue
ANIEKTPOHHOHM IJIOTHOCTH OKOJIO siipa aToMa BOJOPOAAa B OCHOBHOM M BO30YXXJIEHHOM COCTOSHUSIX.
ITonstue o paguyce aroma. KBaHTOBBIE UMCIIa KaK XapaKTEPUCTUKU COCTOSIHUS MIEKTPOHA B aTOME.
s-, p-, d-, f-omexTponsl. IloHATHS: PHEpPreTHUECKUN YpOBEHb, MOAYPOBEHB, AICKTPOHHBIM CIIOM,
ANEeKTpoHHAss o0ojouka, aromHas opOutans (AO). Ilpunmun Ilaynu ¥ eMKOCTh 3JIEKTPOHHBIX
obomouek. [IpaBuno XyHa ¥ MOPSIOK 3alOTHEHUS] aTOMHBIX opoutaneid. CTpoeHHe 3JIEeKTPOHHBIX
00oj04eKk aToMoB 3n1eMeHTOB. [loHsATHE 00 >(pQEeKTHBHOM 3apsizie sjpa aroMa. DKpaHHUPOBAHUE
3apsa WIEKTPOHAMH.

IIpakTH4eckoe 3aHATHE.
HE TIPESYCMOTPEHO

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3akpenuTh U3y4EeHHBIN MaTepural.
2. [IpopaboTarh TEOPETUUECKHI MaTepua: KOHCIIEKTHI JIEKIIUH, pEKOMEHIyEMYIO JTUTEPaTypy
3. BbIy4HlTh OCHOBHBIE MOHSTHUS U TEPMUHBI

Tema 3. Ilepuonuyeckuii 3akon u cucrema /.. Menaeneesa. (OIIK-2)

Jlekuus.
[Tepuonuueckuit  3akoH. Ilepumommueckas cucrema. (OCOOCHHOCTH 3arlOJHEHUS AIIEKTPOHAMHU
aTOMHBIX opOuTtaneld u (HopMUpOBaHHME IMEPUONOB. S-, P-, d-, f-dDIEMEHTHI M WX PaCHOJIOKECHHUE B
nepuoaudeckoit cucreme. Ipynmel. Ilepwoapl. InmaBHbie W TOOOYHBIE TOATPYNIBL. [ paHUIIBI
MEePUONIYCCKON cUcTeMbl. Pa3nuunbie GhopMbl TaObmUIl nepuoandeckoil cuctemsl. [lepronuuHocTh
CBOMCTB aromMoB. Paamycsl aToMOB 1 HOHOB. oHM3aMOHHBIE TOTEHIIUAIBI. CPOJICTBO K 3JIEKTPOHY.
[lonsTe 00 SNEKTPOOTPHULATEIBHOCTH 3J€MEHTOB. [lepHoAMYHOCTH XMMHYECKHX CBOMCTB
AIIEMEHTOB, TPOCTHIX BELIECTB M XHMMHUYECKUX coenuHeHui. buorennsie snemeHThl. Kpyrosopor
OMOT€HHBIX XMMHUYECKHX 3JIEMEHTOB.

IIpakTnyeckoe 3aHsATHE.
1. [JaiiTe onpeneneHne NOHITHIO «XUMHUECKOE PAaBHOBECHE.
2. Chopmymupyiite npunnun Jle - [llarense.

3. 3anummuTe ypaBHEHHs peakLuii B COKPALIEHHOM MOJIEKYISIPHO-MOHHOM BUJIE, HA IPUMEPE
KOTOPBIX UCCIJIEJOBAJIOCH CMEILIEHNE XUMUYECKOTO PABHOBECHSL. 3alIUIIUTE BBIPAKEHUS AJIs
COOTBETCTBYIOIUX KOHCTAHT PAaBHOBECHS.

4. Kakue 13 nepeurciIeHHbIX BO3ACHCTBUI PUBEIYT K U3MEHEHUIO 3HAYEHUS KOHCTAHThI
PaBHOBECHS] XUMHUYECKUX PEAKIIUN: a) U3MEHECHHS JTaBJICHUs; 0) N3MEHEHHE TEMIIEPaTypPhl; B) 3aMEeHA
KaTajau3aropa; I') N3MEHEeHNE KOHLEHTPALUi pearupyromux BelecTB

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3akpenuTh U3y4YeHHBII MaTepHral.
2. [IpopaboTarh TEOPETUUECKHI MaTepua: KOHCIIEKTHI JIEKIUH, pEKOMEHIYEMYIO JTUTEPaTypy
3. BbIy4HlTh OCHOBHBIE MMOHSTHUS U TEPMUHBI

Tema 4. Xumnueckasi cBsi3b U cTpoenue Bemecrsa. (OIIK-2)
Jlekuus.



OcHOBHbBIE THUNBl XMUMHYECKOW CBS3U: MOHHAs, KOBajeHTHas (MOJsipHasT M HEMOJspHasi),
MeTtandeckas. loHHas CBs3b, MEXaHU3M ee 00pa3oBaHus. KoBaseHTHas CBsI3b, ]BA MEXaHU3MA €€
oOpa3oBaHMs: O0000IIEHHE HECIAPEHHBIX JJIEKTPO-HOB U JOHOPHO-aKUENTOpHBIA. CBOMCTBa
KOBAJICHTHOW CBA3U. [lOMspHOCTH CBSI3M M TOJSIPHOCTH MOJEKYl. Meramuyeckass CBS3b.
Bonoponnas cBsa3p. BajneHTHOCTh XMMHMUYECKUX 31€MEHTOB. KOOpAMHAIIMOHHOE YHCIO XUMHUYECKHU
CBS3aHHOTO aTOMa KaK XapaKTEepPUCTHKA, JTOMOJHSIONIAs BaJleHTHOCTh. OJIMHOYHBIE U KpaTHbBIC
cBsA3U. JIoKanM30BaHHBIE U JEJI0KAIN30BaHHbIE cBsi3u. Cuibl Ban-nep-Baanbca. MexxmonekynspHbie
B3auMozelcTBUsa. TBepaoe COCTOSIHME BeEllecTBa. ATOMHBIE, WOHHBIE W  MOJEKYJApHbIE
Kpuctajmmyeckue pemieTkd. CBOWCTBA BEIIECTB C pa3lWyHbIM TUroM pemetkd. [lonstue o
KHJIKOM, ra3000pa3HOM M IIa3MEHHOM COCTOSIHUH BEIIECTB.

IIpakTH4eckoe 3aHATHE.
1. Hanmmure o Tpu pOpMyIibl cosieid, paCTBOPUMBIX B BOJI€ U COCTOSIIIIMX U3 KAaTHOHA CUIIBHOTO
OCHOBaHUS ¥ aHMOHA CJIa00W KUCIOThI, KATHOHA C1a00T0 OCHOBAHMSI U @aHMOHA CUJIBHON KHCJIOTHI,
KaTMOHA CUJIBHOTO OCHOBaHUS M aHWOHA CUJIbHOW KHUCIIOTHI, 8 TaKXKe TpU (GOpMYIIbI COe, He
CYLIECTBYIOIIMX B BOAHBIX PacTBOpax.
2. Hanmumure MomnekyssipHble 1 HOHHO-MOJIEKY/ISIpHbIE YpaBHEHMsI THAPONIN3a KapOoHaTa HaTpUs U
HUTpaTa MEIM TI0 TIEPBOM U BTOpoi ctynenu. [louemy ruaponus comneit, 00pa30BaHHBIX KATHOHOM
MHOT0aTOMHOTO ¢J1a00r0 OCHOBaHUS M aHHOHOM CHJIBHOM KUCJIOTBI MJIM KaTUOHOM CHJIBHOTO
OCHOBAHUS 1 aHHOHOM MHOTOOCHOBHOM CJIa00# KHUCIIOTHI, HJIET B OOBIYHBIX YCIOBHX ( 6€3
HarpeBaHus U HE B CUJIBHO pa30aBIEHHBIX PaCTBOPAxX) TOJIBKO IO MEPBOil cTyneHu?
3. [Touemy comnu, cocTosIue U3 KATHOHOB CUJILHOTO OCHOBAHUS U @HMOHOB CHJIBHOM KUCJIOTHI, HE
noaBepratorcs ruaponusy? [pusenure nBa npumepa.
4. B Tabnuiie pacCTBOPUMOCTH COJIEH B BOJIE YKa3aHO, YTO HE CYIIECTBYET BOJHBIX PACTBOPOB
HEKOTOPBIX coJieit (mpouepk B Tabmuiie). [louemy? Kakue peakiuu nmpoucxoasrt npu
B3aUMOJICUCTBUH 3THX COJIeH ¢ Bomoi? HanmummTe B MOJIEKYJIIpHON M HOHHO-MOJISKYJISIpHOH (opMe
peakiuu TuIpoau3a cyabduna amomMuans u cyiabdura xpoma (I1I).
5. Kak BiusieT moBbIIIEHHE TEMIIEPATYpPhl HA CTENEHb TUAPOIN3a?
6. Kak Biusier pa30aBieHue pacTBopa BOJOH Ha CTETIEHb THAPOIN3a?

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3akpenuTh N3y4YEHHBIN MaTepual.
2. IIpopaboTaTh TEOPETUUECKHI MaTepral: KOHCIIEKTHI JIEKIIHH, PEKOMEHIYEMYIO JTUTEPATypPy
3. BelyuuTh OCHOBHBIE MOHATHUS U TEPMHUHBI

Tema 5. Xumuueckasi kuneruka. (OIIK-2)

Jlexknus.
[ToHATHE O CKOPOCTHM XHMMHUYECKHX peakuuil. Ilpumepbl OBICTPO M MEAJIEHHO MPOTEKAIO-IIINX
peakuuil. DaxkTOpbl, BIUAIOIIAE HA CKOPOCTb pEAKLUUU: NPHUpPOJA pPEarupyroluX BELIECTB, HX
KOHLIEHTpalysl, TEMIEpaTypa, KaTaau3aTopbl. 3aKOH AeHCTByrOIMX Macc. KoHcTaHTa CKOpO-CTH
peakiuu, ee ¢puzndyeckuii cmbici. IlonsTHe 00 akTUBHBIX MosieKyiax. [IoHATHE O TOMOTeH-HOM H
reTepOreHHOM Karaiu3e. Teopus NpPOMEKYTOUHBIX COEAMHEHUH B TOMOI€HHOM KaTaJlM3e€.
HeoOpatumble u oOpaTuMble XHMHUYECKHE TpOLEcChl. XuMHUeckoe paBHoBecue. KoncranTa
XMMHUYECKOT0 paBHOBecUs. CMEIIEHUE XMMHUYECKOTO PAaBHOBECUS NMPU M3MEHEHHM KOHLEHTpaluu
pearupyroIux BeUeCTB, qasiueHus u temueparypsl. [Ipunnun Jle [larense.

IIpakTH4eckoe 3aHATHE.
1. Kakue peakunuy Ha3bIBarOTCSl OKMCIUTEIBHO - BOCCTAHOBUTEIbHBIMA?
2. Kak u3MeHsI0TCsl CTETIeHN OKUCIICHHS] BOCCTAHOBUTENEH B IIPOLIECCE OKUCIEHO —
BOCCTAHOBUTEJIbHOW PEaKIINU?
3. Harucarp ypaBHEHHS OKMCITUTEIHLHO — BOCCTAHOBUTEIBHBIX Peakuid onbIT 1 — 7, mogodparsb
K03((UIIMEHTHI METOIOM MOJTYPEaKIMii U METOZIOM JIEKTPOHHOTO OaaHca.

4. KaKI/IC OKHUCJIHUTCIBbHO — BOCCTAHOBUTCIIBHBIC CBOI‘/JICTBa MOFYT HpOSIBJISITB CJIGI[YIOH_[I/IG
coequnenus: Na2S, S, SO2, H2SO4.



5. Omnpenenute CTeNeHb OKUCIEHUS cephl B cienyromux coenqunenusx: SO2, H2S, Na2S03, CS2,
H2S04, As2S5.

6. Onpenenure crenenu okuciienus xpoma B coequnenusix: K2CrO4, Cr203, KCrO2, Cr2(S04)3,
K2Cr207, Na3[Cr(OH)6]
7. Onpenenure CTENEHU OKUCICHHS AMeMeHTOB B oHaX: (NO3)-, (NO2)-, (BiO3)-, (Mn0O4)-, (MnO4)2-,
(NH4)+, (C103)-
8. Ompenenute, Kakue MPOLECCH OTHOCATCS K IIPolieccaM OKUCIIEHUS, a KaKhe K Ipoleccam
BoccTaHoBlieHHs: S®(S04)2-; S®S2-; Sn®Sn4+; KRK+; Br2®2Br-; 2H+®H2; H2®2H-; V2+®(VO3)-;
CI-®(Cl03)-; (103)-®12; (MnO4)-®(MnO4)

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1. 3akpenuTh N3y4YEHHBII MaTepual.
2. IIpopaboTaTh TEOPETUUECCKHI MaTepral: KOHCIIEKTHI JIEKIIHKI, PEKOMEHIYEMYIO JTUTEPATypPy
3. BelyuuTh OCHOBHBIE MOHSATHUS U TEPMHUHBI

Tema 6. Yuenne o pacrBopax (OIIK-2)

Jlexknus.
PactBopsl. PacTBOpeHne Kkak (HU3UKO-XUMHUECKUN IMporecc. XUMHUYecKass TeOpHs PpacTBO-pOB
MenneneeBa, conbBarbl. COBPEeMEHHOE COCTOSHUE (PU3UKO-XMMHUYECKOM TEOPHUH PACTBOPOB.
Knaccudukanus pactBopoB. CrocoObl BBIpaKEHHUS KOHIICHTPALMM PACTBOPOB: MaccoBas O,
MOJISIpHAsI, HOpMaJibHasi, MOJIsIIbHASE KOHLIEHTPALUU U MOJIbHAS J10JIsA, TUTP. DIEKTPOIUuThl. Teopus
ANEKTpUUECKOr aucconuanuu. KoHcTaHTa aucconuanuy, CBOMCTBAa KHUCIOT, OCHOBAaHUW, COJiel C
TOYKM 3pPEHUS TEOPUU DJIEKTPOJIUTUYECKON Jucconuanuu. Teopusi CHIIBHBIX 3IIEKTPOIUTOB.
Konnuratusnsle cBoiicTBa pacTBopoB. JAuddysus u ocmoc. Peakuiun nonnoro oomena, ['maponms.

IIpakTH4eckoe 3aHATHE.
1. OOBsicHUTE, KaK MPOUCXOIUT MPOIIECC PACTBOPEHUSI.
2. Kakue criocoObl BEIpakeHHsI KOHLIEHTPAILUN PACTBOPOB BB 3HaeTe?
3.PactBOp ¢ MaccoBoit noneit moko3sl 5% (M(C6H1206) =180 r/Moib) NpUMEHSIOT AJis
BOCIIOJIHEHUS )KUIKOCTH B OPTaHU3ME U KaK HCTOYHHK JIETKOYCBOSIEMOTO yriiepoaa. Berancinure
MOJISIPHYIO U MOJISTBHYIO KOHIIEHTPAIIMK TITFOKO3bI B TaHHOM pacTBope. [InotHocTs pactBopa 1,02
I/MIL
4. B skemyI04HOM COKE YeJIOBEKa (HATOIIAaK) MacCOBast IOJIS COISTHOM KHUCIIOTHI COCTABIISIET B
cpennem 0,05%. Cxompko mois HCI cogepkutes B 500 M sxemymounoro coka? ILmoTHOCTE
xemymounoro coka 1,005 r/m.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3akpenuTh U3y4YEeHHBII MaTepual.
2. [IpopaboTarh TEOPETUUECKHI MaTepua: KOHCIIEKTHI JIEKIIUH, pEKOMEHIyEMYIO JTUTEPaTypy
3. BbIy4HlTh OCHOBHBIE MMOHSTHUS U TEPMUHBI

Tema 7. OKHUCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuun (OITK-2)

Jlekumus.
BaneHTHOCT M CTENEHb OKHCIEHHSI 3JIEMEHTOB B. COCIMHEHUAX C PA3JIMYHBIM THUIIOM CBS3H.
Peaxnumn, uaymue c U3MEHEHUEM CTEIIEHU OKHCJICHUSI. Krnaccudukanus
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaxumii. CocraBnenue ypaBHEHUU
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIX peaKkuil. Pounb cpenbl B MIPOTEKaHUU

OKHCIHNTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ. Bakueiinne oKUCINTENN U BOCCTAHOBUTEIH.

Peakiuu 3amMenieHrss B BOIHBIX pacTBOpax. B3zammopeiicTBHe METaIOB ¢ KUCIOTaMH U COJISIMHU B
BOJIHBIX PaCTBOPAxX KaK OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIN TIpoliecc. P Hanmpsike-HU METaJIoB.
DNEKTPOXUMUYECKHUE TIPOIIECCHI.

IIpakTH4eckoe 3aHATHE.
1. IIpoBeneHnE MPAKTUYECKOTO AKCIIEPUMEHTA.
2. OdopmiieHrE MOTYUHBILUXCS PE3yIbTAaTOB B paboueil TeTpam.
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3. CocTaBieHue YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3akpenuTh N3y4YEHHBII MaTepual.
2. IIpopaboTaTh TEOPETUUECKHI MaTeprail: KOHCIIEKTHI JIEKIIHH, PEKOMEHIYEMYIO JTUTEPATypPy
3. BelyuuTh OCHOBHBIE MOHSATHUS U TEPMUHBI

Tema 8. OcHoBHbBIE KJIacchl Heopranndeckux Bemiects (OIIK-2)
Jlexknus.

Knaccudukamuss Heopranmveckux BemecTB. OKCHABI, UX COCTaB M HOMeHKJarypa. CrocoObl
nonmydeHusi. OKCUIBI OCHOBHBIC, KHCIOTHEIE, amdorepHbie. Coneobpasyromue u nHauddepeHTHbIC
okcunpl. Kucmorel, ux cocraB u HoMmeHkinarypa. KucnorHele ocTarku. OCHOBHOCTbH KHUCIIOT.
[Tony4yeHue KHCIOT, UX XapakTepHble cBolcTBa. OCHOBaHMSA, UX COCTAaB M HOMEHKIaTypa. CriocoOsl
nojy4yeHuss M cBoiictBa ocHoBaHuil. l|&€mnoun. Amdorepnsie runpokcunbl. Comu, UX COCTaB U
HoMeHKkarypa. Conu cpennue, Kucible, ocCHOBHbIe. CriocoObl monyueHust coneil. Ux xumuueckue
CBOMCTBA. | eHeTHUECKAs CBA3b MEXY KJIaCCAMHU HEOPraHUYECKUX COCIUHECHU.

IIpakTH4eckoe 3aHATHE.

1. Kakas peakius Ha3bIBaeTCs peakiuen HelTpanuzanuu? [IpuBenuTe HECKOIBLKO TPUMEPOB
pPEaKLHI TAaKOTO THUIIA.

2. CocTaBUTh YpaBHEHHUS PEAKITI B MOJICKYJIIPHON M HOHHOU (DopMax, ¢ TOMOITBI0 KOTOPBIX
MO>KHO OCYILIECTBUTD MPEBPALICHHUS:

a) P — P205 —-H3P0O4 —Ca3(P0O4)2 —Ca(H2P0O4)2
6) CuO — Cu(OH)2 — CuS04 — Cu — Cu(NO3)2
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. 3akpenuTh N3y4YEHHBIN MaTepual.
2. IIpopaboTaTh TEOPETUIECKHI MaTepral: KOHCIIEKTHI JIEKIIHK, PEKOMEHIYEMYIO JTUTEPATypPy
3. BelyuuTh OCHOBHBIE MOHSATHUS U TEPMHUHBI

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp

nocemaemMocts — 10 0ajuioB

TeKylui KOHTposib — 70 6aioB

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB Kaxabli
npemMuaibHbie 0amisl — 20 6ayIoB

Pacripenenenne 6aioB 1mo 3aaHUsIM:

No  [HasBanue Ttembl | DopMbl Max. Meroauka npoBeneHUs 3aHATUS U OLICHKU
Te | /BHI y4eOHOH |TEKyIIero | KOJI-BO
MBI paboTHI KOHTpoJs | OamioB
/ cpe3sl
1. OcHOBHEBIE [Ipaktuue 5 CTyneHThl  BBIIONHSIOT MPAKTHYECKYH padoTy  Cojep Kallyro
XUMUYCCKHUC cKas OTIPEJICIICHHBIC 3aJaHuUs
IOHATHS U pabora 5 6ayyIoB — BCE 3a/IaHUS BBITOJIHEHBI BEPHO
CTEXUOMETPHUUE 4 Oamra — BEpHOE BBINOJHEHBI BCE 3aJlaHUS, HO MPUCYTCTBYIOT
CKHE 3aKOHBI HEOOJBIINE TIOTPEITHOCTH W HEOYCTHI
3 Oayta — BEpHO BBIMIOJTHEHA YaCTh 3a/IaHUM;
2 Oamna — BBIMOJHEHA YacTh 3aJlaHUil, B OTBETaX MPHUCYTCTBYIOT
MOTPEUTHOCTH U HEJIOYETHI
Ecau cTyneHT He BBINOIHWI HU OJHOTO TMPAKTUYECKOTO 3aJaHMUs, HE
MOJKET OTBEUYATh HA BOMPOCHI— OTBET OaJJIaMH HE OIICHUBACTCS.




Cobeceno
BaHHUE,
omnpoc

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K 3aHATUI0 HMH(POPMALUIO, CPAaBHUBATH Pa3HbIC TOYKU
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUpPOBAThH
CBOM BONPOCH M OTBEYaTh Ha 3a/JaBaéMbleé €My BOIPOCHI, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHUHOJIOTUN

4 Ganna - CTYOEHT yMeeT IPUMEHSTh MOJYyYEHHYIO IPU MOATOTOBKE K
3aHATHIO MH(OpMAaNKIo, 0TBEYaTh Ha OONBLUIMHCTBO BOIPOCOB, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOH Hay4qHOH
TEPMHUHOJIOTUN

3 Oamun — CTyAEHT BiaJeeT TEOPETHYECKHMM MAaTepHajoM IO TeMe
3aHATHSA, WHOTNA 3aTPyIHSETCS IPHU OTBETE HA BOIPOCHI, HE YMEET
c(hopMyIHpPOBaTH CBOIO TOUKY 3pPEHUS Ha 00CyKIaeMyIo poodieMy
Ecmu cryment He Bnanmeer mnpoONeMaTHKOM 3aHATHUS, HE MOXKET
OTBEYATh HAa BOIPOCHI, 3aYUTHIBAET OTBET 110 HAlEYaTaHHOMY TEKCTY —
OTBET OayIaMu HE OLIEHUBACTCSI.

Crpoenue
aToma.

Cobeceno
BaHHUE,
omnpoc

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K 3aHATHUIO HMH(QOPMALUIO, CPAaBHUBATH Pa3HbIC TOYKU
3peHHS Ha aHATM3UPYEMYI0 poOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYaTh Ha 3a/laBaéMbleé €My BOIPOCHI, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHUHOJIOTUN

4 Ganna - CTYOEHT yMEeT IPUMEHSTh MOJYyYEHHYIO IPU MOATOTOBKE K
3aHATHIO MH(OpMAaNKIo, 0TBEYaTh Ha OOJNBLUIMHCTBO BOIPOCOB, BECTH
JHUCKYCCHIO C  HCIOJB30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHHOJIOTUU

3 Oamn — CTyAEHT BiaJeeT TEOPETHUYECKHMM MAaTepHajoM IO TeMe
3aHATHSA, WHOTNA 3aTPYyIHSETCS NPHU OTBETE HA BOIPOCHI, HE YMEET
c(hopMyIHpPOBaTH CBOIO TOUKY 3pEHUS Ha 00CyKIaeMyIo poodieMy
Ecmu crymeHt He Bnameer mnpoONeMaTHKOM 3aHATHS, HE MOXKET
OTBEYATh HAa BOIPOCHI, 3aYUTHIBAET OTBET M0 HAlEYaTaHHOMY TEKCTY —
OTBET OayIaMu HE OLIEHUBACTCSI.

[lepronuueckuit

3aKOH U

cucrema JI.1.
Menpaeneena.

Cobeceno
BaHHUE,
omnpoc

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K 3aHATHUIO HMH(POPMALUIO, CPAaBHUBATH Pa3HbIC TOYKU
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HhOpMYITUPOBATH
CBOM BONPOCH M OTBEYaTh Ha 3a/laBaéMbleé €My BOIPOCHI, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHUHOJIOTUN

4 Ganna - CTYOEHT yMeeT IPUMEHSTh MOJYYEHHYIO IPU MOATOTOBKE K
3aHATHIO MH(OpMAaNKIo, 0TBEYaTh Ha OOJNBLUIMHCTBO BOIPOCOB, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHUHOJIOTUN

3 Oamun — CTyAEHT BIaJeeT TEOPETHUYECKHMM MAaTepHajoM IO TeMe
3aHATHSA, WHOTNA 3aTPYyIHSETCS NPHU OTBETE HA BOIPOCHI, HE YMEET
c(hopMyIHpPOBaTH CBOIO TOUKY 3pEHUS Ha 00CYKIaeMyIo MpoodieMy
Ecmu cryment He Bnameer mnpoONeMaTHKOM 3aHATHS, HE MOXKET
OTBEYATh HAa BOIPOCHI, 3aYUTHIBAET OTBET 110 HAlle4aTaHHOMY TEKCTY —
OTBET OayIaMu HE OLIEHUBACTCSI.

[IpakTue
cKas
pabora

CTyneHTBl  BBIOJNHSIOT —NPaKTHYECKYI0 paldoTy  CoAepiKalryio
OIpeNeTIeHHBIE 3a1aHNs

5 0aIoB — Bce 3aJaHus BBIIOJIHEHBI BEPHO

4 OGamna — BepHOE BBINOJIHEHBI BCE 3aJaHUS, HO MPHUCYTCTBYIOT
HEeOObIINE TTOTPEUTHOCTH U HEZJOUETHI

3 Garuia — BEpHO BBHINIOJTHEHA YaCTh 3aJaHUH;

2 Oanna — BBINOJIHEHAa YacTb 3allaHWid, B OTBETaX IPHUCYTCTBYIOT
MOTPEIIHOCTH U HEOUYETHI

Ecnu cTyneHT He BBINOIHMUI HU OAHOTO NPAKTUYECKOIO 33JaHUs, HE
MOXET OTBeYaTh Ha BONPOCHI— OTBET OajslaMH HE OLICHUBAETCS.
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Xumnueckas | [Ipakruye 5 CTyneHThl  BBIIONHSIOT MPAKTHYECKYI padoTy  CcojepKallyro
CBSI3b U cKas OTIpE/ICTICHHBIC 3a/TaHUS
CTpOEHHE pabora 5 6ayyIoB — BCE 3a/IaHUS BBITOJIHEHBI BEPHO
BEIICCTRA. 4 Oamra — BEpHOE BBINOJHEHBI BCE 3aJlaHUS, HO MPUCYTCTBYIOT
HEOOJBIIINE TIOTPEITHOCTH W HEOYCTHI
3 Oayta — BEpHO BBIMIOJTHEHA YaCTh 3a/IaHUM;
2 Oamna — BBIMOJHEHA YacTh 3aJlaHUil, B OTBETaX IPHUCYTCTBYIOT
MOTPEITHOCTH U HEOUYETHI
Ecnu cTyneHT He BBIOIHHUI HUA OMHOTO TPAKTUYECKOTO 33aJ[aHus, HE
MOKET OTBEUYATh HA BOMPOCHI— OTBET OaJJIaMH HE OIICHUBACTCS.
Cobeceno 5 5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
BaHUC, MOJITOTOBKE K 3aHATUIO WH(OPMAIUIO, CPAaBHUBATH Pa3HBIE TOYKHU
orpoc 3peHUs Ha aHAIM3UPYEMYIO MPOOJIEMY, YMETh YETKO (OPMYIIUPOBATh
CBOM BOMPOCHI M OTBEYaTh Ha 3a/laBaeMbie €My BOIPOCHI, BECTH
JTUCKYCCHIO c HCIIONIb30BaHUEM COBPEMEHHOMU HAyYHOH
TEPMHHOJIOTUN
4 Gayna - CTYIEHT yMEET MPUMEHSTh OJIYUYCHHYIO TPHU MOITOTOBKE K
3aHATHIO MHPOPMAIIHIO, OTBEYaTh Ha OOJILITMHCTBO BOIPOCOB, BECTH
JTUCKYCCHIO c HCIIONIb30BaHUEM COBPEMEHHOMU HAyYHOH
TEPMHHOJIOTUN
3 0amm — CTYyACHT BIAQJEET TCOPETHYSCKUM MAaTEpUATIOM IO TeMe
3aHATHS, WHOTNA 3aTPYIHSCTCS TPHU OTBETE HA BOIPOCHI, HE yMeEeT
c(hopMyIHPOBATH CBOKO TOUKY 3PCHHUS Ha 00CYKIAEMYIO ITPOOIIeMy
Ecnmu crymenT He BiameeT mnpoONEMAaTHKON 3aHATHS, HE MOXKET
OTBEYATh Ha BOIPOCHI, 3a4YUTHIBACT OTBET 110 HAIIEYaTaHHOMY TEKCTY —
OTBET O0AJUTaMU HE OIEHUBACTCSL.
Xumnueckass | Tectupon 10 KoHTponbHBIN cpe3 MPOBOAMUTCS B BHJIE TECTUpOBaHUS. TecT cocTouT
KHHETHKA., anue(KOH n3 20 BOMpPOCOB. 3a TPOXOXKACHUE TECTHUPOBAHUS BBICTABISIOTCS
TPOJILHBI creayromue Oaibl:
i cpe3) - 97 - 100% - 10 6anos;
- 90 — 96% - 9 Gamnnos
- 80 — 89% - 8 Gamos
- 70 —79% - 7 Gannos
- 60 — 69% - 6 GamoB
- 50 —59% - 5 Gannos
- 40 —49% - 4 6anna
- 30 —39% - 3 bayna
- 20 —29% - 2 banna
-10-19% - 1 6ann
- menee 10% - 6ay He HauUCISIeTCA.
[IpaxTrue 5 CTyneHTBl  BBIIONHSIOT MPAKTHYECKyI0 paboTy  coiepiKairyro
cKast oTIpeNieTICHHbIE 3a/TaHUs
pabora 5 0ayuToB — BCE 3aJIaHUs BBITIOJIHEHEI BEPHO

4 Gamna — BepHOE BBIMOJHEHBI BCE 3aJIaHUS, HO MPHUCYTCTBYIOT
HEeOOIbIIINE MTOTPEITHOCTH U HEJIOUETHI

3 Oajura — BEpPHO BHITIONIHEHA YacTh 3aJaHHH;

2 Oannma — BBITNIOJIHEHA YacTh 3aJlaHW, B OTBETaX IPHCYTCTBYIOT
MOTPEIIHOCTH ¥ HEJOUETHI

Ecnmu cTyneHT He BBITIONHMI HA OJHOTO TPaKTHYECKOTO 3aJaHusl, HE
MOXET OTBEYaTh Ha BOIPOCKI— OTBET OaJllaMH HE OI[CHUBACTCS.
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Cobeceno
BaHHUE,
omnpoc

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K 3aHATUI0 HMH(POPMALUIO, CPAaBHUBATH Pa3HbIC TOYKU
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUpPOBAThH
CBOM BONPOCH M OTBEYaTh Ha 3a/JaBaéMbleé €My BOIPOCHI, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHUHOJIOTUN

4 Ganna - CTYOEHT yMeeT IPUMEHSTh MOJYyYEHHYIO IPU MOATOTOBKE K
3aHATHIO MH(OpMAaNKIo, 0TBEYaTh Ha OONBLUIMHCTBO BOIPOCOB, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOH Hay4qHOH
TEPMHUHOJIOTUN

3 Oamun — CTyAEHT BiaJeeT TEOPETHYECKHMM MAaTepHajoM IO TeMe
3aHATHSA, WHOTNA 3aTPyIHSETCS IPHU OTBETE HA BOIPOCHI, HE YMEET
c(hopMyIHpPOBaTH CBOIO TOUKY 3pPEHUS Ha 00CyKIaeMyIo poodieMy
Ecmu cryment He Bnanmeer mnpoONeMaTHKOM 3aHATHUS, HE MOXKET
OTBEYATh HAa BOIPOCHI, 3aYUTHIBAET OTBET 110 HAlEYaTaHHOMY TEKCTY —
OTBET OayIaMu HE OLIEHUBACTCSI.

Yuenue o
pacTBopax

[IpakTrue
cKas
pabora

CTyneHTBl  BBIOJNHSIIOT — MPAaKTHYECKYI0  PaboTy
OIpeNeTIeHHBIE 3a1aHNs

5 06annoB — Bce 3aJaHus BBIIOJTHEHBI BEPHO

4 OGamna — BepHOE BBINOJIHEHBI BCE 3aJaHUS, HO MPHUCYTCTBYIOT
HEeOObIINE TOTPEUTHOCTH U HEZIOUETHI

3 Garia — BEpHO BBHINIOJTHEHA YaCTh 3aJaHUH;

2 Oanna — BBINOJIHEHAa YacThb 3allaHWid, B OTBETaX IPHUCYTCTBYIOT
MIOTPEIIHOCTH U HEOUYETHI

Ecnu cTyneHT He BBINOIHMUI HU OAHOTO NPAKTUYECKOIO 3aJaHUs, HE

MOXKCT OTBCUYATh Ha BOIIPOCHI— OTBCT Oamnamu He OLICHHUBACTC.

COZIEPKALILY IO

Cobeceno
BaHHUE,
omnpoc

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K 3aHATHUI0 HMH(POPMALUIO, CPAaBHUBATH Pa3HbIC TOYKU
3peHHS Ha aHATM3UPYEMYI0 TpoOiieMy, YMETh YETKO (HOpMYITUPOBAThH
CBOM BONPOCH M OTBEYaTb Ha 3aJaBaéMbleé €My BOIPOCHI, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHUHOJIOTUN

4 Ganna - CTYOEHT yMeeT MPUMEHSTh MOJYyYEHHYIO IPU MOATOTOBKE K
3aHATHIO MH(OpMANKIO, 0TBEYATh Ha OOJNBLUIMHCTBO BOIPOCOB, BECTH
JHUCKYCCHIO C  HCIOJb30BaHUEM  COBPEMEHHOM Hay4qHOH
TEPMHUHOJIOTUN

3 Oamn — CTyAEHT BIaJeeT TEOPETHYECKHMM MAaTepHajoM IO TeMe
3aHATHSA, WHOTNA 3aTPyIHSETCS IPU OTBETE HA BOIPOCHI, HE YMEET
c(hopMyIHpPOBaTH CBOIO TOUKY 3pPEHUS Ha 00CYKIaeMyIo MpoodieMy
Ecmu crymeHt He Bnanmeer mnpoONeMaTHKOM 3aHATHS, HE MOXKET
OTBEYATh HAa BOIPOCHI, 3aYUTHIBAET OTBET 110 HAIlEYaTaHHOMY TEKCTY —
OTBET OayIaMu HE OLIEHUBAETCSI.

OKUCIUTEILHO-
BOCCTAaHOBUTEID
HbIC peaKIuu

[IpakTue
cKas
pabora

CTyneHTBl  BBIOJNHSIIOT — MPAaKTHYECKYI0  PaboTy
OIpeNeTIeHHBIE 3a1aHNs

5 0annoB — Bce 3aJaHus BBIIOJIHEHBI BEPHO

4 OGamna — BepHOE BBINOJIHEHBI BCE 3aJaHUS, HO MPHUCYTCTBYIOT
HEeOOIbIINE TOTPEUTHOCTH U HEZJOUETHI

3 Garuta — BEpHO BBHINIOJTHEHA YaCTh 3aJaHUH;

2 Oanna — BBINOJIHEHAa YacTb 3allaHWid, B OTBETaX IPHUCYTCTBYIOT
MOTPEIIHOCTH U HEOYETHI

Ecnu cTyneHT He BBINOIHMUI HU OAHOTO NPAKTUYECKOIO 3aJaHUs, HE

MOXKCT OTBCUYATh Ha BOIIPOCHI— OTBCT Oamnamu He OLICHHUBACTC.

COZIEPIKAIILY IO
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Ompoc 5 5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K 3aHATUI0 HMH(POPMALUIO, CPAaBHUBATH Pa3HbIC TOYKU
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YETKO (HOpMYITUpPOBAThH
CBOM BONPOCH M OTBEYaTh Ha 3a/JaBaéMbleé €My BOIPOCHI, BECTH
TUCKYCCHUIO c HCIIOJIb30BaHUEM COBPEMEHHOU Hay4YHOH
TEPMUHOJIOTUHT
4 Ganna - CTYOEHT yMeeT IPUMEHSTh MOJYyYEHHYIO IPU MOATOTOBKE K
3aHATHIO MH(OpMAaNKIo, 0TBEYaTh Ha OONBLUIMHCTBO BOIPOCOB, BECTH
TUCKYCCHUIO c HCIOJIb30BaHUEM COBPEMEHHOU Hay4YHOH
TEPMUHOJIIOTUHT
3 Oamun — CTyAEHT BiaJeeT TEOPETHYECKHMM MAaTepHajoM IO TeMe
3aHATHSA, WHOTNA 3aTPyIHSETCS IPHU OTBETE HA BOIPOCHI, HE YMEET
c(hopMyIHpPOBaTH CBOIO TOUKY 3pPEHUS Ha 00CyKIaeMyIo poodieMy
Ecmu cryment He Bnanmeer mnpoONeMaTHKOM 3aHATHUS, HE MOXKET
OTBEYaTh Ha BOMPOCHI, 3aUNTHIBACT OTBET MO HAIEYaTAHHOMY TEKCTY —
OTBET OayIaMu HE OLIEHUBACTCSI.
8. OcHoBHBIE [IpakTrue 5 CTyoeHTBl  BBIOJNHSIOT —NPaKTHYECKYI0 paldoTy  CoAeprKallylo
KJIaCCBI cKas OIpeNeTIeHHBIE 3a1aHNs
HeopraHuyeckd | pabora 5 06annoB — Bce 3aJaHus BBIIOJTHEHBI BEPHO
X BEILECTB 4 OGamna — BepHOE BBINOJIHEHBI BCE 3aJaHUS, HO MPHUCYTCTBYIOT
HEeOObIINE TOTPEUTHOCTH U HEZIOUETHI
3 Garia — BEpHO BBHINIOJTHEHA YaCTh 3aJaHUH;
2 Oanna — BBINOJIHEHAa YacThb 3allaHWid, B OTBETaX IPHUCYTCTBYIOT
MIOTPEIIHOCTH U HEOUYETHI
Ecnu cTyneHT He BBINOIHMUI HU OAHOTO NPAKTUYECKOIO 3aJaHUs, HE
MOXET OTBEeYaTh Ha BONPOCHI— OTBET OajslaMH HE OLICHUBAETCS.
TecTupon 10 KonTpomnbHBI cpe3 mpoBoAUTCA B BHIE TECTUPOBaHUS. TecT cocToUT
anne(KoH n3 20 BoOmpocoB. 3a MPOXOXKACHHUE TECTHUPOBAHMSA BBICTABIIAIOTCA
TPOJILHBI creayromue Oaibl:
i cpe3) - 97 - 100% - 10 6anos;
- 90 —96% - 9 6amnos
- 80 — 89% - 8 b6amoB
- 70 —79% - 7 6amnos
- 60 — 69% - 6 6amoB
- 50 —59% - 5 6amnos
-40 —49% - 4 6anna
-30-39% - 3 6amia
-20-29% - 2 b6amna
-10-19% - 1 6ann
- MeHee 10% - O6at He HaYKUCTIsIETCS.
9. [TocemaeMocThb 10 10 6amnoB — crynent nocetwn Bce 100% 3ansaTHiA
10. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:
- 3a TPOEKT, BHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha mpakTHKe — 20 6aJoB;
- IOCTOSIHHAS aKTUBHOCTH BO BpeMs 3aHIATUH — 15 6aos;
- TOJTHOCTHIO MOATOTOBJICHHAS K MyOIMKAllUN CTaThsi [0 TEMaTuke B
paMkax nucuuiuinHel — 10 6asos;
- mobena B MEXKPETMOHANBHOW OMUMIHUAAE Mo JucuuruiHe — 20
0aIoB;
- y4acTHe ¢ AOKJIaJ0M BO BCEPOCCHHCKON KOH(pEpEeHIINU IO TeMaTHKe
M3y4aeMou qucIUILTuHbL — 10 6aios;
- yyacThe B BBICTABKE 0 TEMAaTHKE H3y4aeMOW AWCIMIUIMHBI — 5
0asuioB
11. |MaguBuayansHEIC 3a0aHUS, 70 JloGop 6amIoB: CTYIEHT MOXET IIPEIOCTABUTH BCE 3a/IaHUSI TEKYIIIETO

C TIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUATENLHBIE OaIhl Ha
JK3aMeHe

KOHTPOJIA U 3aJlaHUS KOHTPOJBHBIX CPE30B
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| 12. | Uroro 3a cemectp 100

HtoroBas omeHka mo 3adeTy BbicTaBiusiercss B 100-OamnpHOM MmIKame W B TPaJUIMOHHON
yerblpexOamipHol mkane. I[lepeBox 100-OannpHOW pEHTHHTOBOW OIGHKM MO JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CIASIYIOIINM 00pa3oMm:

100-6amnbHas cucrema Tpagunuonnas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tema 7. OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
[TpumepHBIe BOIIPOCHI cOOECeI0BaHUS, OTIPOCa:
1. [JaiiTe onpeneneHne OKCHaaM, OCHOBAHUSAM, KUCIOTaM U COJISIM.

2. [IpuBenuTe mpUMeEpHI AIEMEHTOB, OKCHIBI KOTOPBIX HEJb3S MOyYUTh HENOCPEACTBEHHBIM
B3aMMOICHCTBHEM MTPOCTOTO BEILIECTBA C KUCIOPOAOM.

3. Kak Ha3bIBatOTCS paCTBOpPUMBIE B BoZie OcHOBaHMs? Kak oHM momydarorcs?
4. VKaxuTe crocoObl MOITy4YeHUS! HEPACTBOPUMBIX OCHOBAHUIA.

IIpakTyeckas padora

Tema 1. OcHOBHBIE XMMUYECKHUE MOHATUS M CTEXUOMETPUIECKUE 3aKOHBI
[TpumepHBbIe 3aHaHUS TPAKTUICCKON paOOTHI:
1. Texnuka 6€30MacHOCTH B XUMUUECKOH Jaboparopun. O60pyI0BaHIE XMMUYECKOH TabopaTopuu.
2. Ilpuembl 1 METOBI paOOTHI B XUMUYECKOU JTabopaTopuun

Tewma 3. [lepuonuueckuii 3akoH u cucrema JI.1. Menneneena.
[TpumepHble 3aaHUs TPAKTUYECKOI paboThI:
1. JlaitTe onpeneneHre NOHATHIO «XUMUYECKOE PABHOBECHEY.
2. Copmynupyiite npuniun Jle - [larense.
3. 3anuimmTe ypaBHEHHUs PEaKIUil B COKPAILlEeHHOM MOJIEKYJISIPHO-UOHHOM BHJIE, HA IPUMEPE

KOTOPBIX UCCIIEI0BAJIOCh CMENIEHUE XUMUYECKOTO PABHOBECHS. 3AIIMIINTE BBIPAKEHUS IS
COOTBETCTBYIOILIMX KOHCTAHT PAaBHOBECHSI.

4. Kakue U3 nepeyucieHHbIX BO3CHCTBUN MPUBEAYT K U3MEHEHUIO 3HAYCHUS] KOHCTAHTbI
paBHOBECHS] XUMUYECKUX PEAKIIHii: a) N3MEHEHU 1aBJIeHs; 0) M3MEHEHHE TeMIIepPaTyphl; B) 3aMEHA
KaTaln3aropa; r) ”3BMEHEHHE KOHIEHTpaIuil pearupyronmx BemecTB

Tema 4. Xumuueckast CBsI3b U CTPOCHUE BEILIECTBA.
[TpumepHbIe 3aHaHUS TPAKTUICCKON PaOOTHI:
1. Hanmummre o Tpu pOpPMYIIBI COJIel, paCTBOPUMBIX B BOJIC U COCTOSIIIIUX U3 KATHOHA CUIILHOTO
OCHOBaHUS ¥ aHMOHA CJIa00W KUCIIOThI, KATHOHA C1a00T0 OCHOBAHMS U aHUOHA CHITBHON KHCIIOTHI,
KaTUOHA CUJIBHOTO OCHOBAHUS M aHWOHA CUJIbHOW KHUCIIOTHI, & TaKXKe TPU GOPMYITBI COJCH, HE
CYILIECTBYIOIIMX B BOJIHBIX PACTBOPAX.
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2. Hanummre MOJNEKyIspHbIE 1 HOHHO-MOJICKYJISIPHBIE YpaBHEHUS THAPOIN3a KapOoHaTa HAaTpHsl U
HUTpaTa MEIX TI0 MEPBOX U BTOpoH cTyneHu. [louemy ruaponus cosneid, 00pa30BaHHBIX KATHOHOM
MHOTOaTOMHOTO CJIA00r0 OCHOBAHUS U QaHMOHOM CHJIBHON KHCIIOTHI MJIM KATHOHOM CHUJIBHOTO
OCHOBAHHMS U AHHOHOM MHOTOOCHOBHOM CJIa00# KUCIIOTHI, UAET B OOBIYHBIX YCIOBUSX ( 0e3
HarpeBaHus U HE B CUJILHO pa30aBlIEHHBIX PACTBOPAX) TOJIBKO MO MEPBOM CTyneHn?

3. ITouemy conu, cOCTOAIME U3 KATHOHOB CUJILHOTO OCHOBAHUS U aHMOHOB CHJIBHOM KUCJIOTBI, HE
noasepratorcs runponusy? [Ipusenure aBa npumepa.

4. B Tabnuiie paCTBOPUMOCTH COJICH B BOJIC YKA3aHO, UTO HE CYILIECTBYET BOIHBIX PACTBOPOB
HEKOTOPBIX conelt (mpouepk B Tadbnure). [louemy? Kakue peakuiuu npoucxoasT npu
B3aMMOJICMCTBUH THX COJIEH ¢ Bomoi? Hamuimmre B MOJNEKYIIPHON U HOHHO-MOJICKYIISIpHOU (hopme
peaxIy ruaposin3a cyabpuaa amoMutus u cynbdura xpoma (I1I).

5. Kak BnusieT noBbILIEHUE TEMIIEPATypPhl HA CTENEHb TUAPOIN3a?
6. Kak BimsieT pa3baBiieHre pacTBOpa BOJOM HA CTETICHb THAPOIN3a?

Tema 5. XuMunueckass KHHETHKA.
[TpumepHble 3aaHUs TPAKTUYECKOI paboThI:
1. Kakue peakiiuy Ha3bIBalOTCSA OKUCIUTEIBHO - BOCCTAHOBUTEIbHBIMU ?

2. Kak u3MeHsI0TCsI CTETIeHN OKUCIICHHS] BOCCTAHOBUTENEH B IIPOLIECCE OKUCIEHO —
BOCCTAHOBUTEJILHOW PEaKIINU?

3. Harucarp ypaBHEHHS OKMCIUTEIHHO — BOCCTAHOBUTEIBHBIX Peakuii onbIT 1 — 7, mogodpartsb
K03((UIIMEHTHI METOIOM MOJTYPEaKIMii U METOZIOM JIEKTPOHHOTO OaaHca.

4. Kakue OKHCIUTEIbHO — BOCCTAHOBUTEJIbHBIE CBOWCTBA MOTYT MPOSIBIIATH CIEAYIOIINE
coequnenus: Na2S, S, SO2, H2SO4.

5. Omnpenenute CTENEeHb OKUCIIEHUS cephl B cienyromux coenqunenusx: SO2, H2S, Na2S03, CS2,
H2S04, As2S5.

6. Onpenenure crenenu okuciieHus xpoma B coequnenusix: K2CrO4, Cr203, KCrO2, Cr2(S04)3,
K2Cr207, Na3[Cr(OH)6]

7. Onpenenure CTENEHU OKUCICHHS MeMeHTOB B HoHaX: (NO3)-, (NO2)-, (BiO3)-, (Mn0O4)-, (MnO4)2-,
(NH4)+, (C103)-

8. Ompenenute, KaKue MPOIECCHl OTHOCATCS K MPOIECCaM OKHUCIICHUS, a KaKUe K TpoIieccam
BoccTaHoBlieHHs: S®(S04)2-; S®S2-; Sn®Sn4+; KRK+; Br2®2Br-; 2H+®H2; H2®2H-; V2+®(VO3)-;
CI-®(CIO3)-; (103)-®12; (Mn0O4)-®(MnO4)

Tema 6. YueHnue o pactBopax
[TpumepHbIe 3aHaHUS TPAKTUICCKON PaOOTHI:
1. OOBsicHUTE, KaK POUCXOAUT MPOLIECC PACTBOPECHHUSI.
2. Kakue crmocoObl BeIpaKeHHS KOHIICHTPAIIUA PACTBOPOB BBI 3HAETE?

3.PactBOp ¢ MaccoBoit noneit roko3sl 5% (M(C6H1206) =180 r/Moib) MpUMEHSIOT AJIs
BOCITOJTHEHUS JKUJIKOCTH B OPTaHU3ME M KaK HCTOUYHUK JIETKOYyCBOSIEMOTO yriiepoja. Beraucnure
MOJISIPHYIO U MOJISUTAHYIO KOHIICHTPAIIUH TIIFOKO3bI B TaHHOM pacTBope. [InoTtHOCTH pacTBopa 1,02
/M.

4. B 5keyJO4HOM COKE YeJIOBEKa (HATOIIAK) MaccOBast 10JIsl COISTHOM KUCIOTHI COCTABIISIET B
cpernrem 0,05%. Ckonpko monbe HCI conmepsxurcs B 500 M sxemymouHoro coka? [ImoTHOCTh
xKemynouHoro coka 1,005 r/mi.

Tema 7. OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
[TpumepHbIe 3aHaHUS TPAKTUICCKON PaOOTHI:
1. IIpoBeaeHne NPAKTUIECKOTO SKCIIEPUMEHTA.
2. OdopMmieHre MOTyIHBIINXCS PE3YABTATOB B paboyelt TeTpaiu.
3. CocTaBieHue YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
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Tema 8. OCHOBHBIE KJIaCChl HEOPTAHUUECKUX BEIIECTB
[TpumepHbIe 3aHaHUS TPAKTUICCKON PaOOTHI:

1. Kakast peakuusi Ha3bIBaeTCs peakuuen HeinTpanuzauuu? [IpuBeaquTe HECKOIBKO IPUMEPOB
pEaKLUHil TAKOTO THIIA.

2. CocTaBUTh ypaBHEHUS PEAKIIUNA B MOJICKYJISIPHOM M HOHHON (OopMax, C IOMOIIBIO KOTOPBIX
MOKHO OCYILIECTBUTH IIPEBPALLCHHUS:

a) P — P205 —H3P04 —Ca3(PO4)2 —Ca(H2PO4)2
6) CuO — Cu(OH)2 — CuS04 — Cu — Cu(NO3)2

CobecenoBanue, onpoc

Tema 1. OCHOBHBIE XUMHYECKHUE TTOHSATHUSI M1 CTEXMOMETPUUYECKUE 3aKOHBI
[TpumepHBbIe BOMIPOCHI cOOECENOBaHUS, OMPOca:

1.YTo Ha3bIBalOT CKOPOCTHIO XUMUYECKOU peakunn? KakoBa ee pazmepHocTh? Kak u mouemy
CKOPOCTh XMMHUYECKOHN peaklMy 3aBUCUT OT KOHIIEHTPAI[MH PEarupyoliyux BellecTB U
TeMneparypbl?

2.Kax uzmensercs ckopocts peakuuu: 2NO + 02 — 2NO2

a) Mpu yBeanueHuu konueHTpauuu NO B ABa paza; 0) Mpy OTHOBPEMEHHOM YBEIUUYECHUN
koHueHTparuu NO u O2 xaxaoi B Tpu pasza?

3. Yemy paBHa KOHCTaHTa CKOPOCTH XUMUYECKOM peakiuu? KakoB pu3ndeckuii CMbICT 3TON
BEJIMYHUHBI?

4. Yto Takoe sHeprust akTuBauuu? KakoBbl €€ MOPAI0OK U pa3MEPHOCTH?.

5. Yto Takoe karanuzatop, uHruourop? Kakue THIBI KaTtaians3a Bbl HCCIIE0BAIM B JaHHOW paboTe?
Hanummre ypaBHeHUsI peaklIUil  yKaKUTe KaTalu3aTop WIK HHTUOUTOP.

Tema 2. CTpoeHue aroma.
[TpumepHBbIe BOMIPOCHI cOOECENOBaHUS, OMPOca:
1. JlaitTe onpenenenre NOHATHIO "aTom"

2. U3 yero cocrout atom? JlaiiTe KpaTKylo XapaKTEpUCTUKY OCHOBHBIM YacCTHIIAM, BXOIAIIUM B
COCTaB aToMa.

3. JaiiTe onpeneneHne NOHIATHIO "'siiepHas peakius'.
4. Pacckaxxute 00 HCTOpUH PA3BUTHS MIPEICTABICHUA 00 aToMe.
5. Pacckaxure 0 BOJTHOBOU TEOPHUM CTPOEHUS aTOMA.

Tema 3. Ileproanueckuii 3akoH u cucrema J[.M. Menneneena.
ITpumepHbIe BOpOCH! cOOECE0BaHMs, ONIPOCa:
1. Yro Takoe nepuoguuecKuil 3aKoH?
2. Pacckaxxute 00 0COOCHHOCTSX 3alOTHEHUS JIEKTPOHAMHU aTOMHBIX OpOHUTAIICH.

3. Pacckaxkute 00 OCHOBHBIX ITPUHIIUIIAX, HA KOTOPBIX Oa3UpyeTCs MepHoandecKas CUCTEMA
XMMUYECKHUX 3JIEMEHTOB, pa3padborannas /.M. MeHnneneeBbiM

4. Pacckaxute 00 OCHOBHBIX I'PYMIax XUMHUUYECKUX IEMEHTOB, BBIICISIEMbIX B TIEPHOANYECKOM
cucreme. Jlaiite UM KpaTKyro XapaKTepUCTHUKY.

5. Yto Takoe OMOTeHHBIE ANIeMEeHThI? PacckakuTe 0 KpyroBopore OMOreHHBIX XUMUYECKHX
JJIEMEHTOB.

Tema 4. XumMuueckas CBsI3b U CTPOCHUE BEIIECTBA.
[TpumepHBIe BOMIPOCHI cOOECENOBaHUS, OMPOCa:
1. JlaiiTe KpaTKyr0 XapaKTEPUCTUKY HOHHOU CBSI3H.
2. PacckaxuTe 0 KOBaJICHTHOH CBS3H.
3. Pacckaxute 0 MexaHU3Me 00pa30BaHMs BOJOPOIHOMN CBS3H.
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4. Y10 TaKkoe BAJICHTHOCTb XUMHUYECKUX DIIEMEHTOB?
5. Yto takoe cuibl Ban-nep-Baanbca?

Tema 5. XuMnueckasi KHHETHKA.
[TpumepHbIe BOMpPOCH! coOeceI0BaHusl, OIpoca:
1. Yto Takoe CKOPOCTh XUMUUYECKON peakinu?
2. Kakue ycnoBus 0Ka3bIBalOT BIUSHUE HA CKOPOCTh IPOTEKAHMsI XUMUYECKUX peaKLuii?
3. UTto Takoe KOHCTAHTAa CKOPOCTH XUMHUYECKON peakuu?
4. PacckakuTe 0 TeTepOreHHOM KaTallu3e.
5. UTo Takoe XMMUYECKOE paBHOBECHE?

Tema 6. Yuenue o pacTBopax
[TpumepHBbIe BOMIPOCHI cOOECENOBaHUS, OMPOCca:
1. JlaiiTe onpeneneHre pacTBOPY, paCTBOPUTEIIO, PACTBOPEHHOMY BEIIECTBY?

2. [laiiTe onpe/ielieHne HACBILLIEHHOMY, IIEPECHIIIEHHOMY pacTBopaM. Kak MO>KHO IPUTOTOBUTH
NEPECHILIEHHBIN pacTBOpP?

3. OObsicHUTE, KaK TPOUCXOAUT MPOLIECC PACTBOPECHHUSI.

4. Kakue crmocoObl BBIpaKCHHS KOHIICHTPAIIUA PACTBOPOB BBI 3HAETE?
5. PemreHune pacu€THbIX 3a7a4 Ha IEPECUET KOHLICHTPALIUH.

6. Penienne kaueCTBEHHBIX 3a/1a4 10 TeMe «[ uaponn3 conei»

7. Pacuér Benmmumnbl pH 1 pOH pacTBOpOB CHIIBHBIN U CAObIX 3JIEKTPOIUTOB, OyPepHBIX
pPacTBOpOB.

TecTupoBanme

Tema 5. XuMnueckasi KHHETHKA.
IIpuMepHBIEBONIPOCHI TECTA!
1. Paa, B KOTOpOM IMEpEYUCIIEHBI TOJIBKO aJUIOTPOMHBIE MOIU(UKALIUN:
A) KH1CIOpOJ, 030H, BOAA;
b) kpacusiit hocdop, 6ensiit pocdop, pochun;
B) rpadur, anmas, kapous;
I') nnactuyeckast cepa, MOHOKJIMHHAS cepa, CEPOBOJOPO/I.
2. CreneHb okucieHus xpoma B coennaennu K2Cr207 paBHa:
A)2;
b) 3;
B) 4;
I') 6.
3. Mexay MOJIeKyJIaMu BOJIbl PEATTU3YETCS CBA3b:
A) nonnas;
b) xoBanenTHas;
B) Bogoponnasi;
I') Metanmuyeckas
4. ATOM KpeMHHS UMEET dIEKTPOHHYIO (OpMYITy:
A) 1522s522p63s23p6;
b) 1522s22p63s2;
B) 1522s22p63s23p4;
I') 1s22s22p63s23p2.
5. OKHUCIATENN — DTO BEIIECTBA:
A) nIpUHHMAIOIIUE 3IEKTPOHBI;



b) otnaromiue 31eKTpOHBL;

B) noBsimaroniyie CBOIO CTENEHb OKUCICHHUS;

I') He u3MeHsto1IKEe CBOIO CTETIEHb OKUCIICHHUS.

6. /1 BogHOTO pacTBOpa aMMHaKa XapakTepHa cpefia:
A) HeilTpanbHasi;

b) kucnas;

B) menounas;

I') cmaGokucnas.

Tema 8. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEIIECTB
IIpuMmepHBIE BOIIPOCHI TECTA:
1. KonmnuecTBEeHHBIN COCTaB PACTBOPOB OMPEAEIAETCS. . .
a) TIOTHOCTBIO.
0) KOHIIEHTpaIHeH.
B) MapIUaIbHBIM JIaBIICHUEM.
T') IPOU3BEIEHUEM PACTBOPUMOCTH.
2. K cunbpHBIM 3JIEKTPOJIUTAM OTHOCSTCS. ..
a) cynbpuT Kanus.
0) cynbdar kanus.
B) CEPOBOJIOPOTHASI KUCTIOTA.
') CEpHUCTAS KUCIIOTA.
3. Ha pacTBOpUMOCTH BEHIECTB OKA3bIBAIOT BIHUSIHUE. ..
a) CTETeHU OKUCIICHUS 3JIEMEHTOB PACTBOPUTENS, aTMOC(epHOe NaBlIeHNE, BaJICHTHOCTD JIEMEHTOB
pacTBOpsIEMOrO BELIECTBA.
0) TemnepaTtypa, HaJTU4KUe KaTaau3aropa, HU3KOe 3HAYCHHE TEIIOBOTo d(hdekra pacTBOpEHUS.
B) IpUpPOJa paCTBOPSEMOTO BELIECTBA, PUPO/Ia PACTBOPUTEIS, TEMIIEPATypa, AaBJICHUE.
') HU3KO€ 3HAYE€HHUE SHEPIUH aKTUBALIMU, HAJTMYKE KaTaln3aropa, TeMIeparypa.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunossie Bonpocsl 3aueta (OIIK-2)
IIpumepHBIE BOIPOCHI 3a4eTa:
1. OcHOBHBbIE IOHATHS U CTEXUOMETPUUYECKNE 3aKOHBI XUMHUU. ATOMHO-MOJIEKYpHOE yueHue. Poib
M.B.JIoMOHOCOBA B CO34aHUU OCHOB aTOMHO-MOJIEKYJISIPHOTO y4eHus. [IoHATHE 0 XMMUYECKOM
JIEMEHTE.

2. [Ilpoctsie u cnoxHbIe BemecTBa. Ajiorponusi. OTHOCUTENbHAsE aToMHast Macca. OTHOCHUTEbHAS
MOJIEKYJIsIpHast Macca. Mok - Mepa KoJau4ecTBa BemecTsa. MossipHas Macca.

3. BayleHTHOCTH U CTENEHb OKUCIEHUS 3JIEMEHTOB. XUMHUECKHE 3HAKU, (POPMYIIBI U YPABHEHHUS.
CocraBnenue Gpopmyn OMHAPHBIX COSAMHEHUN MO CTENIEHU OKHCIIEHUS 3JIEMEHTOB U OIpe/ieiIeHHE
CTETIEHU OKUCJICHUS AJIEMEHTOB 10 (GopMysIaM COEAUHEHUH.

4. 3akoH COXpaHEHHUs MacChl BEUIECTB M €T0 3HaYE€HUE. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH
ABorajipo u cieacTBue u3 Hero. MonspHblit 005EM razoo0pa3HbIx BemecT. OnpeaencHue
MOJIEKYJISIPHOM MaccChl BEIIECTB UEPE3 OTHOCUTENIBHYIO IUNIOTHOCTh I'a30B. HaxokaeHue npocrenmmx
Y UCTUHHBIX (HOPMYJT XMMUYECKUX COCAMHEHUH, O JaHHBIM aHAJIN3a.

5. OtkpeITHE IEpHOANYECKOTo 3aKoHa. Ilepuoanueckuii 3akoH B popmynuposke /1. U.
Menpeneesa. [lepuoanueckas cucreMa XUMHYECKUX AJIEMEHTOB. Masble U O0JbIIMe IepUOIbI.
['pynmel u moarpymnsl aneMeHToB. [Ipenckazanue GopMm U CBOWCTB COSAMHEHHH € TTOMOIIBIO
MEPUOANYECKON CUCTEMBI.

6. Cocras snep aroMoB. M30Tons! 1 n306apsl. [loHsATHE 0 sinepHBIX peakiusx. [leproandeckuii
3aKOH B CBETE YUEHUS O CTPOCHUU aTOMOB.
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7. CoBpemeHnHas (HopMyIHpOBKa NEPUOAMUYECKOTO 3aKoHa. [lepuoauueckne cBOHCTBAa aTOMOB.
DNEKTPOOTPULIATEIBHOCTD 3JIEMEHTOB. 3HaUeHHEe nepuoanyeckoro 3akona J.M1.Menneneesa u
YYEHHS O CTPOCHHUH aToMa.
8. OCHOBHBIE TUIIBI XUMUYECKUX CBA3el. KoBalleHTHas CBsI3b, MEXAaHU3MBI €€ 06pa30BaHMUS.
CaoiicTBa KOBaJICHTHOM CBsA3U. [lonsipHas u HenoJisipHash KOBAaJ€HTHAS CBA3b.
9. MHonnas cBs3b. Metammueckas cBA3b. BogopoaHas cBsizb. MexMONEKYIIpHOE
B3auMoieiicTBe. TUIIBI KpUCTAUIMUECKUX peméTok. CTpyKTypHBIe (POpMYibl. XUMHUUYECKas CBSI3b
Y BaJICHTHOCTb.
10.PacTBOpuMOCTS BellecTB B Bozie. HachllleHHbIE, HEHACHIILIEHHBIE U TIEPECHIIIEHHBIE . PACTBOPBI.
3aBUCUMOCTb PACTBOPUMOCTH BEUIECTB OT TEMIIEPATypbl. TEIUIOBbIE ABIEHUS IIPU PACTBOPEHUH.
Xumuueckas Teopus pactsopos JI.M1. Menzaeneesa. ConbBarsl U rupathl. CriocoObl YUCICHHOTO
BBIPAKEHHS COCTaBa PACTBOPOB: MaccoBasi 10JIs1 PACTBOPEHHOI'O BEILIECTBA U MOJISIPHAS
KOHIIEHTpaIusl.
11.OCHOBHBIE MOJIOKEHUS TEOPUH NIEKTPOIUTHUECKON IUCCONMANU. MeXaHU3M IUCCOLMALINH.
l'unpparanus nonos. J{uccomnuanus KUCIOT, OCHOBAaHUM U COJIEH B BOJHBIX pacTBopax. CTeneHb
JMCCOIMAH. 3aBUCUMOCTD CTETIEHU IMCCOLUAINU OT KOHIeHTpauuu. CHiIbHbIE U c1a0ble
anekrponuTsl. CTyneHvaras quccouuanus. Jucconnanus Boasl. BonopoaHslil mokas3aress.
12.MloHHbIe ypaBHEHUS peakiuil. YcIoBUs HEOOPATUMOCTH MOHHBIX peakiuil. ['uaponus coneil.
CocraBieHue ypaBHEHUH THIPOIN3a COJIEH.
13.Knaccudukamnus HeopraHuueckux BeniectB. OKCHIbI, UX COCTaB U HOMEHKIaTypa. CrocoOsl
noiy4enusi. OKCHUIbl OCHOBHBIE, KHCTIOTHBIE U aMmdoTepHbie. Coneobpa3zyronue 1 uHAupepeHTHbIE
OKCH/IBI.
14.Kucnotsl, ux coctaB 1 HOMeHkIaTypa. Kucinorasie ocrarku. OCHOBHOCTh KUCIOT. [Tonmyuenue
KHCJIOT M MX XapaKTEepHbIE CBOMICTBA.
15.0cHoBaHusI, UX COCTaB U HOMEeHKIaTypa. CriocoObl OTy4YeHHs U CBOMCTBA ocHOBaHM. [1lemoun.
AmMdoTepHbIe THAPOKCHUIBI.
16.Comnu, ux coctaB 1 HOMeHKIatypa. Conu cpeHue, KUCiabie U 0CHOBHBIE. CITOCOOBI TTOTyYCHUS
cosieil. Ix xumudeckue cBOMCTBa. [ eHeTHUYECKas CBSA3b MEXKY KJIaCCaMU HEOPTaHUYECKUX
COETMHEHUN.
17.Teopust OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peaklMii. BoccTaHOBUTENN M OKUCIUTENN.
CocraBiieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluid. BnusHue cpeasl Ha
XapakTep MPOTEeKaHUsI OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX peakuuid. Kinaccudukarms
OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.
18.CymHOoCTb 271€eKTposn3a. DIEKTPOIU3 PaCIUIaBOB COJIEH. DIIEKTPOIU3 BOIHBIX PACTBOPOB
NIeKTpoauTOB. IIpakTHueckoe 3HaUEHUE IEKTPOIIN3A.
19.001mas xapakTeprucTUKa HEMETAJIOB: MOJI0KEHNE HEMETAIIJIOB B IEPUOAMYECKON CHCTEME,.
[TpocThie BemecTBa, 00pa30BaHHbBIC TUITMYHBIMUA HEMETAIIIAMU, UX (PU3NYECKHUE U OCHOBHBIC
XUMHUYECKHE CBOMCTBA. OTHOIIEHNE HEMETAIIJIOB K OKMCIUTENSAM U BOCCTAHOBUTEIISIM.
20.00m1as XxapaKTepruCTUKa METAJUIOB: TTOJIOKCHHE METAIIOB B TIEPUOIUIECKON CHCTEME.
duznyeckrue 1 XUMUUYECKUE CBOWCTBA, BOCCTAHOBUTENbHAS aKTUBHOCTh. OO111E CT10COObI
MOJIyYEHUS] METAJUIOB U3 PY.
21. Xumusi OMOTEHHBIX JIEMEHTOB. XUMHUYECKHUE 3JIEMEHTHI OnoCchepsl.

TunoBble 3axanus A 3a4era (OIIK-2)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Jeckpuntops! (ypoBHU) — OCHOBHBIC IPU3HAKH OCBOSHUS (ITOKA3aTeIN

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)
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OIIK-2 CryneHt MIOKa3bIBaeT JOCTaTOYHBIN YpOBEHb
npo-(eccrnoHaIbHBIX 3HAHUH, CBOOOHO OIIepUpyeT
NOHS-TUSIMHM, METOJAaMH OLICHKH MPUHSTHS PEIICHUH, UMEeT
NPE/ICTABICHAE O MEKIMCUHUIUTMHAPHBIX CBS3SX, YBSI3bI-BacT
3HAHMS, MOJYYCHHBIC MPU HM3YYCHHU PA3IUYHBIX IHCIUILIMH,

«3aUTEHON yMEeT aHaJM3HPOBATh MPAKTUYECKUE CUTYa-I[HH, HO JAOIMyCKaeT
(50 - 100 6amm0B) HEKOTOpbIe NorpermHocTH. OTBET MOCTPOEH JIOTUYHO, MaTepual
U3J1araeTcst XOPOIIAM SI3BI-KOM, MPUBIICKACTCS

MH(POPMATUBHBI M WUTIOCTPUPOBAHHBIM MaTepuall, HO TpHU
OTBETE€  JONYCKAaeT HEKOTOpble IMOIPEIIHOCTH. Bompocsl,
3a/laBaéMble IPENOJaBaTeieM, HE BBI3BIBAIOT CYIIECTBEHHBIX

3aTpyAHECHUM.
OIlIK-2 CryneHT mMOKa3bIBaeT Cla0bIii ypOBEHb MPOQhecCHo-HaTBHBIX
3HAHUU, 3aTPYIHSAETCS MPHU aHAJIM3€ MPAKTUYEe-CKUX CUTYalUH.
«HE 3a4TCHO» He wmoxer mnpuBecTM mnpuMepbl W3 pe-aJIbHOW NPAKTUKH.
(0 - 49 6amnos) HeyBepeHHO W JIOTHYECKHM HENOCIEAOBATCIbHO  H3JIaracT

mMarcpuall. HeraBI/IHLHO OTBCYACT Ha IIOCTaBJICHHBIC BOIIPOCHI
HJIN 3aTPYAHACTCA C OTBETOM.

5. Metoanueckue yKkazaHus JJisi 00y4al0NUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meronuueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass K W3yYEHWIO IUCIMIUIMHBIL, B TEPBYIO OdYepenb OOydJaloMIMMCS HEOOXOIMMO
03HAKOMHTBCSl CoAepkaHueM pabouedt mporpammbl guctuiiuabel  (PITJ]), kotopas ompenenser
colepkanue, o0beM, a TakKe MOPSAIOK H3yYeHHs W TpEenojaBaHWsl y4eOHOW IUCHIUIUIMHBI, €€
pasmena, 4acTH.

Jl1st camoCTOATENbHOM padOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl «O0BbeM U CoaepikaHue
JTUCHUILTUHBDY, «Y4eOHO-MeTOqu4eCcKoe U MHPOPMALIMOHHOE 00ecTIedeHHEe JUCITUIUTUHBDY 1
«MarepuanbHO-TEXHUYECKOE 0OecTiedeHne JUCIUILTMHBL, TPOrpaMMHOE oOecrieueHue,
npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B paznene «O6vem u copepxaHue NHUCHUIUIMHBD) YKa3bIBAIOTCS BCE pasfiesibl U TEMbl HU3ydaeMoil
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pazmene «YueOHO-MeTomnueckoe M UHGOpPMAIMOHHOE OOecledeHne AUCHMUILIMHBD)Y YKa3aHa
peKoMeHayeMasi OCHOBHAS U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHo-TeXHHYECKOEe OOeclieueHrne AUCUUIUIMHBI, MPOrpaMMHOE oObOecredeHue,
npodeccuoHanbHble 0a3bl JaHHBIX W HMH()OPMALMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS
nepedeHb MpodheCcCHOHANBHBIX 0a3 TaHHBIX U WH(OOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, HEOOXOAMMBIX
JUISL OCBOCHUS! TUCUUTUTHHBI.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- TOpOCMOTpETh eme pa3 npe3eHramuioo Jekuuu B cuctreme MOODLe, mnoBTOpUTH
3aKOHCIEKTHUPOBAaHHBIA Ha JIGKIIMOHHOM 3aHSITHUM MaTepual M JIOMOJIHUTh €ro C Y4YeTOM
PEKOMEHIOBAHHOM JOTOJHUTEIBHOU JIUTEPATYPHI;

- HOpu CaMOCTOATCIIbHOM HU3Y4YCHUU TGOpGTH‘ICCKOﬁ TCMbI CJCJIAaTb KOHCIICKT, HUCIIOJIb3Yys
pexomennoBanuble B PITJl ucTounuku, mpodeccroHanbHble 0a3bl JaHHBIX U HH()OpMAIMOHHBIC
CIIPaBOYHBIC CUCTCMBI:

- OTBETUTHh Ha BOIPOCHI I CAMOCTOATEIbHOW paboThl, IO T€ME MpPEJCTaBICHHbIE B MyHKTE 3.2
PIIA.

- MpU TOATOTOBKE K TEKYIIEMY KOHTPOJIO HCIOJNb30BaTh Marepuaibl (OHIAa OLIEHOUYHBIX CPEICTB
(POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit



PaboTa ¢ OCHOBHOI M JONOJIHUTEIBHOM JINTEPATYPOl ABIIETCS IMIaBHOM (OpMOIi caMOCTOSTENbHON
paboTel 1 HeoOXoAMMa MPHU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHAPCKUX 3aHATHAX, K Aebaram,
TECTUPOBAaHUIO, dSk3amMeHy. OHa  BKJIIOYaeT MNPOpadOTKy  JIEKIMOHHOTO  MaTepuaia |
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.

KoHCHeKT JleKuu JOKEeH colepKarh pedepaTuBHYIO 3allCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM
yucie ¢ omnopoil Ha pa3menieHHble B cucreMe MOODLe mnpeseHTal, OCHOBHBIX HMCTOYHUKOB U
JUTEPATyphl IO TEMaM, BBIBOJIBI 110 KaXJIOMy BoIpocy. KOHCIIEKT MOXKeT OBITh BBINOJIHEH B PAMKax
pacrneyaTky BbLIAUM MPE3EHTALUM JIEKIMM WM B OTHAEJNBHOM TeTpaau 1o npeaMery. OH JOKeH
OBITh AaKKypaTHBIM, XOPOIIIO YATAEMBIM, HE COJEPKAaTh HE OTHOCSIIYIOCS K TeMe MH(POPMAIUIO UITH
PUCYHKHU.

KoHcnekTsl HaydyHOM JuTeparypsl HpPH CaMOCTOSTENBHOW MOATOTOBKE K 3aHATUSAM JOJKHBI
COJEPKATh OTBEThl HAa KaXIbli IOCTABICHHBIH B TEME BONPOC, MUMETh CCBUIKY Ha HCTOYHUK
uHpopManuu ¢ O00s3aTeNbHBIM YKa3aHHMEM aBTOpa, Ha3BaHUS M ToJa HW3JaHUS HCIOJIb3yeMOn
Hay4YHOU suTeparypbl. KoHCIIEKT MOXKeT ObITh OMOPHBIM (COAEpPKaTh JIUIIb OCHOBHBIEC KIIIOUYEBHIE
MO3UIMH), HO MPU 3TOM IO3BOJIIONIMM JaTh MOJHBIA OTBET MO BOMPOCY, MOKET OBITh MOAPOOHBIM.
O6beM KOHCIEKTa ONPEETAETCS CAMUM CTYICHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JlefiaTh 3aMKCH MO XOIy YTEHHUS B BUJE MPOCTOrO WM Pa3BEpHYTOro IUIaHa (CO3/1aBaTh NEPEUYCHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBIJIATH TE€3UCHl (IUTHPOBaHHE HauOoOJiee BaXKHBIX MECT CTaTbM WJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTKkoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHJallMy 10 OATOTOBKE K OTAEIbHBIM 3a/laHUSIM TEKYIETO KOHTPOJIS

ColbecenoBaHue mpenrnogaracT OpraHu3aniio Oecesbl MpenofaBaTelis co CTYIEHTaMU 10 BOIpPOcam
MPAaKTUYECKOTO 3aHATHUS C LENbI0 0osiee 0OCTOATEIBHOTO BBISBICHUS UX 3HAHHUM 110 ONpeIeIIEHHOMY
paszeny, Teme, npobieMe u T.I. Bce wieHsl TpynIibl MOTYT Y4acTBOBAaTh B 00CYX/IEHUH, HOOABIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBI OMPOC MOXKET MPUMEHATHCS B Pa3IMUYHBIX (GopMax: (pOHTAIBHBIN, HWHIUBUAYaJbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHMUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTb U 3()()EeKTUBHOCTh UCIOIb30BAaHMUS HAMISAHBIX TOCOOMM U TEXHUYECKUX CPEJCTB
IIPU OTBETE;

- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTIO MaTepHala;

- pPalMOHAJIBLHOCTb UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

VYCTHBIA ONPOC MOXKET COINPOBOXKAATHCS MPE3EHTALMeN, KOTopasi MOArOTaBIMBAETCS 10 OJHOMY M3
BOIPOCOB MPAKTUYECKOro 3aHATUSA. IIpu BBICTYIUIEHHM C Npe3eHTalMeld HeoOXonumo oOpamarhb
BHUMAaHHE HAa TaKUE MOMEHTBHI KaK:

- cofiepKaHHe MPE3EHTALMU: aKTyaJIbHOCTh TEMBI, TIOJTHOTA €€ PaCKPBITUS, CMBICIOBOE COZIEPKAHUE,
COOTBETCTBHE 3asBJICHHON TEMBI COIEP)KAHHIO, COOTBETCTBHE METOIWYECKHUM TPeOOBaHUAM (IIeIH.
CCBIJIKU Ha PECYpCHl. COOTBETCTBUE CONEP)KAHUS W JINTEPATyphl), IPaKTHUECKasl HANpPaBICHHOCTb,
COOTBETCTBHE COJICPKAHUS 3asBICHHON (hopMe, aIeKBaTHOCTh MCIIOIb30BAHUS TEXHUUECKUX CPEJCTB
y4eOHBIM 3a/1auaM, MOCJIA0BATEIbHOCTD U JIOTUYHOCTh NMPE3EHTYEMOT0 MaTepHaa;

- oopmileHHE Mpe3eHTanuu: 00beM (ONTUMATBFHOE KOJHMUYECTBO), AW3aliH (UNTAaeMOCTh, HAJHMUUE U
COOTBETCTBHE TpaUKH M aHUMAIMM, 3BYKOBOE OGOpMIICHHE, CTPYKTypUpOBaHHE HH(pOpMAIHH,
COOTBETCTBHE  3asBICHHBIM  TpPeOOBAHUAM),  OPUTHHAIBHOCTH  OQOPMIICHMS,  ICTETHUKA,
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM Cpe/bl, COOTBETCTBHE CTaHAapTaM 0(OpMIICHHS;
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- JIMYHOCTHBIE KAYeCTBA: OPATOPCKUE CIOCOOHOCTH. COOJIOJCHUE PErTaMeHTa, SMOIMOHATHHOCTD,
YMEHHE OTBETHTh Ha BOIPOCHI, CHCTEMATH3MpPOBaHHBIC, IITyOOKHWE W TMOJHBIE 3HAHUA IO BCEM
pazzenam IporpaMmbl:

- COJEp>KaHUE BBICTYIUICHHS: JOTMYHOCTh U3JIOKEHUSI MaTepuaja, PackpbITHE TEMbI, TOCTYIHOCTh
uznoxenus, 3pdextuBHOCTs npumeHeHus cpeacts MKT, cmocoObl U yclnoBHs JOCTHXKEHUS
pEe3yAbTaTUBHOCTH M S(PQPEKTUBHOCTH [JIs1 BBIMNOJIHEHHUS 3aJad CBOEH NPOQPEeCCHOHATBLHOW WU
y4eOHOM 1eATeIbHOCTH, JOKa3aTeIbHOCTh MPUHUMAEMBIX PEIIEHUN, YMEHHE apryMEHTUPOBATh CBOU
3aKJIFOYEHHUSI, BHIBOJIBL.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHrue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Anmukuna U. b., babkuna C. C., benosa JI. H., Endumos B. U., Msacoenos E. M., Pocun U. B.,
Tomuna JI. 1., Spommnckuii A. Y. O6mas u Heopranndeckass Xumusi. JIabopaTopHbIi NPaKTUKYM :
YyeOHnoe mocobue mns By30B. - MockBa: HOpaiit, 2019. - 477 c. - Tekcr : snexrponnsiii // 9bC
«HOPAMT» [caiit]. - URL: https://urait.ru/bcode/425256

2. babkoB A.B., bapa6anosa T.H., IlonkoB B.A. OOGmas u HeopraHudeckas XUMHUS . y4eOHHK. -
Mockpa: ['DOTAP-Menua, 2020. - 384 c. - Tekcr : snexrponHsiii // ObC «KoHcynsTaHT cTynaeHTa
By3a 1 MezBy3a [caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970453919.html

3. Mudraxosa, H. III., TlerpoBa, T. II. OOmas u HeopraHuyeckas XuMus : ydeOHOe mocobue. -
2022-01-18; OOmass u Heopranuyeckas xumusa. - Kazanp: Kazanckuii HanuoHaIbHBIN
HCCIIEI0BATEILCKUM TeXHOoJorndeckuii yausepcuret, 2017. - 408 c. - Tekct : anexrponnbiit // IPR
BOOKS [caiir]. - URL: http://www.iprbookshop.ru/80237.html

4. Mudtaxosa, H. IIlI., ITerposa, T. II. O0mas u HeopraHuueckass Xumus. Teopuss U MpaKTHUKA :
ydyeObHOoe mocobue. - Bech cpok oxpanbl aBropckoro mpasa; OOmas M HeopraHW4YecKas XUMUs.
Teopust u npaktuka. - Kazanp: Ka3zaHckuii HallmOHAJbHBIA MCCIIEN0BATEIBCKUN TEXHOIOTMYECKUI
yuuBepcuter, 2018. - 308 c¢. - Tekcr : osnexkrponssiii // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/94999 .html

5. Huxwutuna H. I, I'pebGenpkoBa B. M. OOmas um Heopranwyeckas xumus B 2 4. Yactp 1,
TEOPETHUYECKUE OCHOBBHI : YUEOHHUK M TPAKTUKYM IJisi BY30B. - MEp. W J0M; 2-¢ u3d.. - MockBa:
IOpaiit, 2020. - 211 c. - Texer : omektponusii // DBC «HOPAUT» [caiit]. - URL:
https://urait.ru/bcode/453888

6. Hukutuna H. I, I'peGenbkoBa B. M. O6mas u Heoprannyeckas xumus B 2 4. Yactp 2. Xumus

ANIEMEHTOB : Y4YeOHUK U MPAaKTUKYM ISl BY30B. - IIep. U A0m; 2-¢ u3l.. - Mocksa: FOpaiit, 2020. - 322
c. - Tekcr : anextponnsiii // 9BC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/453889

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. AxmetoB H.C. O0mas u Heopranuueckass XuMmus : yued. Juis cTyd. By3oB. - U3n. 7-e, crep.. - M.:
Bricmiag mkoaa, 2008. - 743 c.

2. Heopranumueckas xumuss : Yue0. mocobme: B 3 1., T.1: ODU3MKO-XUMHUYECKHUE OCHOBBI
HeopraHuuyecko xumui. - M.: Akanemus, 2004. - 234 c.

3. baowu JILB., banesun C.A., I'mukuna @.b., 3ak DO.I, PommonoBa B.W. Ilpaktukym 110
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4. Anexuna O.B. Heoprannueckass XuMusi: BOIPOCH! U 3a7aHus : yued mocobue : B 2 4.. - TamOOB:
[U3nar. gom TI'Y um. I.P. lepkaBuna], 2013
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HEOPraHUYECKON XMMHH C PEUICHUsIMHA U oTBeTamHu. - M.: bunom. Jlabopartopus 3nanmii, 2011. - 230
c.

6. Anapues, A. ., lllepauneiaa, JI. B. O6mas u Heopranuueckas xumus. U.2. XuMus dJIeMEHTOB :
ydyebHoe mocobme. - 2025-02-05; Ob6mass u Heopranuueckas xumus. Y.2. XuMusl 3JIEMEHTOB. -

HoBocubupck: HoBocubupckuii rocynapcTBeHHBIN TeXHUYECKH yHUBEpCHUTET, 2015. - 90 c. - TekcT :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91626.html
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7. Tapma A.Il. OOmas u HeopraHMYeckas XMMHUS B CXEMaX, PUCYHKaX, TaOnHIaxX, XUMHUYECKUX
peakusx : yueo. moco0.. - CII06.: [Turep [u np.], 2011. - 284, [1] c. : Tabm.

8. I'pubanoBa O. B. OO0mass u HeopraHWYEeCKass XHUMHsI: OIOPHBIC KOHCIIEKTHI, KOHTPOJIBbHBIC H
TEeCTOBBIE 3a/JaHus : mocodue. - PoctoB-Ha-ony: ®ennkc, 2014. - 191 c. - Tekcr : smeKTpoHHBIH //
2ObC «YHUBEPCUTETCKAS OmoOImoTeka OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=271508

9. I'ycea A. @., Armanckux W. H., banauna JI. ., Anumuna U. E., Hoxpun C. 3., KouetoBa H. A.
OOmiass W HeopraHwuyeckass XUMHUsS : Yy4eOHbIH crnpaBouyHHK. - EkarepunOypr: WM3mgarenbcTBo
VYpansckoro ynuBepcutera, 2012. - 80 c. - Tekcr : snekrponnsii // OBC «YHuUBepcuTeTCKast
oubmmoreka onnaiin» [cait]. - URL: http://biblioclub.ru/index.php?page=book&i1d=239713

10. JlaBpentbeBa, O. B., JlucoB, H. . O6mast u HeopraHudeckas XuMus : yuyeOHOE IMocooue. -
2025-02-06; OOmass u Heopranuyeckas xumus. - Camapa: Camapckuil TOCYIapCTBEHHBIN
texuudeckuii yauepcuret, IbC ACB, 2016. - 154 c. - Tekcr : anekrponnsiii // [IPR BOOKS [caiit]. -
URL: http://www.iprbookshop.ru/91770.html

11. Xaxanuna T. U., Hukutuna H. I, I'peberpkoBa B. U. OOmas u HeopraHuyeckas XUMHS :

VYuebnoe nocobue s mpuxiagHoro GakanaBpuara. - Mocksa: FOpaiit, 2017. - 287 c. - Teker :
anektponnblil // ObC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/404014

6.3 Meroauueckue pa3paboTKH:

1. Benkuna, E. W., Yymosa, K. II. OOmas u HeopraHwueckas XUMHUS : y4eOHO-METOAMUYECKOE
nocobue. - 2022-10-01; OOmas u Heopranmdeckas xumus. - Cankr-IlerepOypr: VYHuBepcuTeT
NUTMO, 2015. - 54 c. - Tekcr : omekrponnbrii // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/67410.html

6.4 V1Hble UICTOUHUKHU:

1. yueOHbIe MaTepuaibl Ha caiite XUMHUYECKOTO ¢axynbTera MI'Y -
http://www.chem.msu.su/rus/chemistry

2. yyeOHble MaTepuanbl Ha  caiite xumudeckoro ¢ak-ta  Kpacnospckoro Y -
http://kristall.lan.krasu.ru/Education

3. Xumudeckas SHIUKIONEANs Ha caiiTte « XuMHUK.py» - http://www.xumuk.ru/encyklopedia/

4. Ob6pa3zoBarenpHbIe TPOrpaMMebl Ha caiite Tromenckoro I'Y - http://www.umk.utmn.ru/

5. yueOHble Marepuanbl Ha caiite kadenpsl  ¢usxumunm  PoctoBckoro ['Y -
http://www.physchem.chimfak.rsu.ru/

6. ydeOHBbIe MaTepuasbl Ha caidTe VIBaHOBCKOTO TOC. DJHEPreTMYECKOr0 YHHMBEpPCHTETA -
http://elib.ispu.ru/library/lessons/index.htm

7. yueonbie matepuainsl Ha cailtte MUTXT - http://www.alhimik.ru/stroenie/titul.htm

7. MatepuaibHO-TEXHMYECKOe o0ecneyeHue TUCIHHUILINHBL, IPOrpaMMHoe obecneyeHue,
npogdeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlisg mpoBeneHHsl 3aHATHM MO AUCHUIUIMHE HEOOXOOUMO Cienylollee MaTepuaabHO-TEXHUYECKOe
oOecriedueHue: ydeOHble ayJUTOPUM AJISi MIPOBEIEHUS 3aHATHH JIEKIIMOHHOTO M CEMUHAPCKOTo THUIIa,
IPYNNOBBIX M UWHAMBUAYAJIbHBIX KOHCYJNBTAllMM, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOMN
arTecTaluu, IOMEIICHHS ISl CAMOCTOATEIbHONU padOoTHI.

VY4eOHble ayguTOpUM M TOMEUICHHsS] JJI  CaMOCTOSITEIbHOM  paboThl  YKOMIUIEKTOBAHbBI
CHEIHAM3UPOBAHHON MeOeIbl0 M TEXHHYECKUMHU CpPEIACTBAMH OOyYeHHUs, CIIyKalluMU s
MIpEACTABICHHS YueOHOM HHPOpPMAITUK OOJIBITION ayTUTOPHH.

[Tomemenust O CaMOCTOSTENBHOW pPaOOTHl YKOMILJIEKTOBAHBI KOMITBIOTEPHOW TEXHHUKOH ¢
BO3MO)KHOCTBIO TOAKIMIOUeHUsT K ceTd "MHrepHer" M oOecmedeHHeM JO0CTymna B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jlis mpoBeneHUs 3aHATUH JIEKIMOHHOTO THIIA MCIONB3YIOTCA HaOOphl JE€MOHCTPAIMOHHOTO
o0opyoBaHus, O0OECIEUMBAIOIINE TEMATHUECKUE WIUIIOCTpAMK (MMPOEKTOp, HOYTOYK, SKpaH/
WHTEpPaKTHUBHAS JI0CKA).
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12. Poccuiickas HarmonanpHast oudnuoreka. — URL: http://nlr.ru
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15. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
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JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumoneiicTBue mpenopaBaress U CTyAEHTa B Ipolecce 00ydeHUs] OCYIIECTBISIETCS MOCPEICTBOM
MYyJIBTUMEIUMHBIX,  THIIEPTEKCTOBBIX,  CETEBBIX,  TEJIEKOMMYHUKALlMOHHBIX  TEXHOJIOTHH,
MCTIOJIb3YEeMBIX B 3JICKTPOHHOM HH(OPMALIMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA.
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