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1 Heau u 3aga4u M3y4YeHUs IMCUMILUIUHBI (MOIYJIsT).
1.1 Heanb aucuMnJIMHBI.

[lenstMu  OCBOCHHSI JNUCHUIUIMHBI ~ SBJISIOTCS  (OPMHUPOBAHHWE Y CTYACHTOB: OOIIEro
NpEJCTaBICHUsT O XHMHM; €€ pPOJId U MecTe B E€CTECTBO3HAHHH;, MHPOBO33PEHUECKOM,
OOIIETEOPETUYECKON U METOAOJOTHYEeCKOW ©0a3bl s M3y4eHHS OCHOBHBIX U CIICHUATBHBIX
€CTECTBEHHOHAYYHBIX AUCIUILINH.

CdopmupoBaTh 3HaHUS OCHOBHBIX IMMOHSATUHN ¥ 3aKOHOB XMMHH, CBOMCTB M METOJ/IOB aHAIIN3a
MPUPOIHBIX 00BEKTOB JIF000H CIIOKHOCTH, MOHUMAHUE CYTH XUMHUECKUX MPEBpaIlleHui, yMEeHU!
MPUMEHSTh MTOJIYYCHHBIC 3HAHUS TIPU PEIICHUH MTPO(HECCHOHATBLHBIX 3a/1ad.

1.2 3agauu AMCHMILINHEIL:
CdopmupoBath y CTYACHTOB:

® 3HAaHHWE OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
MPOIIECCOB;

® YMEHHE KOJIMYECTBEHHO OMHUCATH MPOIIECCHI, COMPOBOXKIAIOIINECS H3MEHEHHEM
(M3UYECKOTO COCTOSIHHUSI I XMMHUUYECKOT'0 COCTaBa B CHCTEMaX Pa3jIuYHOM CJI0KHOCTH

e yMEHHeE MpeAcKa3bIBaTh CBOWCTBA BEIIECTB HA OCHOBE 3HAHUS UX CTPOCHUS U
MPUHITUIIOB XMMHUYECKUX MPEBPALCHUH;

® 3HAHHE O XUMHUYECKHX U (U3UKO-XUMHUECKUX (MHCTPYMEHTAIBHBIX) METOaX aHaIHN3a
AHATUTUYCCKOW XUMUH JUUIsI aHATTN3a IPUPOTHBIX O0BEKTOB JIF0O0O0H CII0KHOCTH;

® OBJIAJICHUE MMPAKTUUECCKUMH HABBIKAMHU MPOBEACHUS XUMHYECKOTO aHAIM3a IPUPOTHBIX
CHUCTEM B IOJIEBBIX SKCIEIUIUSAX U HAYYHBIX T€0IKOJIOTHYECKUX J1ab0paTopusx;

® TIpeJCTaBIICHHE O HauOoJIee TJIABHBIX JTOCTHIKEHUAX U IIPOOIeMax COBPEMEHHOM
XUMUU, €€ TPAKTUIECKUX BO3ZMOKHOCTSIX.

1.3 MecTo TUCHUITAHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/ibHON NPOrpaMMbl.

JucuunnuHa «XuMHs» OTHOCUTCS K Oa3oBoil vactu bmoka 1 "{ucnumiusel (Momxynun)"
yueOHoro miaHa HanpasieHus noarorosku 05.03.01 —I'eonorus.

Jls ycrenrtHoro ycBOEHUSI TaHHOM JUCHMIUIMHBI CTYAEHTaM HEOOXOAMMO 3HAaTh OCHOBBI
¢u3uku 1 BbIcIIeH MaTeMaTHKu. M3yueHune NTUCHUIIIMHBI «XHUMUS» JTa€T OCHOBY JUIl M3y4YEeHHUs
MOCHEAYIOIUX KYpCOB: «XHUMUYECKUW aHaimu3 BOIbI», «I'eoxumus», «l'€0J0orHss U TeoXUMUsd
TOpPIOYMX UCKOMAEMBIX», «TE€XHOT€HHbIE CUCTEMBI U YKOJIOTMUECKUN PUCK», «DHU3ndecKas XuMus
re0JIOTUYECKUX MTPOLIECCOBY, «IKOJIOTUM», «I NIPOreOXUMUSI.

1.4 IlepeyeHb MIaHUPYeEMbIX Pe3yJ1bTATOB 00yYeHHs MO AUCHMILIMHE (MOAYJIIO), CO-
OTHECEHHBIX € INIAHMPYEMBbIMHU pe3yJIbTATAMH 0CBOCHHS 00pa30BaTe1bHONM MPOrpaMMBbl.

Wzyuenne nanHOM yueOHOM JUCHUIUTMHBI HAIIPABJICHO Ha OpPMUpPOBAaHUE Y O0YUAIOIINXCS
001IeKyIBTYPHBIX / oO1ienpodeccnonanbHbIX / mpodeccrnoHanbHbx kKommeTenuui (OK/OIIK/IIK):
OK-7, OIIK-3, OINK-2:

No Nunexc Conepxxanue B pesynbprare uzydeHus: yueOHON AUCIUTIUIAHBI
"| KOMIMeT | KOMIIETeHIIUH (MU 00yJaronuecs T0KHbI
€HIUU e€ 4yacTH) 3HATh yYMeTh BJIaJIeTh
1 | OK-7 CIIOCOOHOCTBIO K | OCHOBHBIE CaMOCTOSITEIIbHO CIOCOOHOCTBIO K
caMOOpraHu3annuu TIOHATHA, IIpOBOAUTH BI)I60p IIOCTAHOBKEC
u TEPMUHBI U HE0OXOTUMBIX 1enel u BeIoopy
caMOOOpa30BaHUIO | OMPENENICHUS B | HCTOYHUKOB MMyTel uX
XUMHH JIUTEPaTYPHI, JOCTH>KEHHUS,
pazbupatbcs u METO/IAMH




Ne Nupeke Copepxanue B pesynbrare u3ydeHus: yaeOHOW AUCHUIUINHBI
"| KoMIeT | KoMHeTeHUUH (Win o0yyaroImuecst 10JKHbI
CHIINU e€ yacTn) 3HATh yMeTh BJIa/1eTh
CaMOCTOSITENILHO IUITAHUPOBAHUS U
OPUEHTUPOBATHCS B | IIPOBEACHHUS
BOIPOCAX XUMUHU, | U3MEPUTEIbHBIX
BO3HUKAIOIINX B IKCTIIEPUMEHTOB,
JTanbHEHIICH BBIOOpA U
pabote UCTIOJIb30BaHUS
METO/I0B
0o0paboTku
9KCHEPUMEHTANb
HBIX JJAHHBIX U
OLIEHKHU
pe3yJIbTaToB
9KCHEPUMEHTA
OIIK-2 | BnaneHuem ba3zoBeie Kpurtnuecku CseneHusiMu 0
NPEJCTaBICHUAMU | 3aKOHBI U OLIEHUBATh COBPEMEHHOM
0 COBPEMEHHOI METOIBI €CTeCTBEHHOHAYYH | COCTOSTHUH
Hay4YHOH KapTHUHE | Hay4HBIX Y10 HH(OpPMAIHMIO U | €CTECTBO3HAHUS,
MHUpa Ha OCHOBE WCCIICIOBAaHHI B | YUUTHIBATh €€ pu | 0a30BBIMU
3HaHUI OCHOBHBIX | XUMUH; CBA3b pelLeHun TEOPETUYECKUMU
MIOJIOKESHHUN XHMHU C npoQeCCHOHATIBLHBI | €CTECTBEHHOHAY
¢dunocodumy, pa3IUYHBIMU X 3a/1a4 YHBIMU
0a30BbIX 3aKOHOB U | TUCIUILTHHAMUA 3HAHUSIMH JUIS
METOIOB €CTEeCTBO3HAHUS peLeHus
€CTECTBEHHBIX npoeccuoHab
HayK HBIX 3a/1a4
OIIK-3 | ctocoOHOCThIO 3aKOHOMEPHOCT | KOJMYECTBEHHO Hasikamu
UCIOJIb30BATh B U TIPOTEKAHUS OIHCaTh MPOLECCH], | XUMUYECKOTO
npoECCHOHATBHO | XUMHUYECKUX COIIPOBOKIAIONINE | aHAIHM3a
i 1eATeNIbHOCTH MIPOLIECCOB; csl U3MEHEHHEM | IPUPOTHBIX
0a30Bbl€ 3HAHUS Oa3ucHbIe ¢u3nueckoro 00BEKTOB
MaTeMaTHKHU U METOIbI COCTOSIHUS u | moboi
€CTEeCTBEHHBIX AQHATTMTHYECKONW | XUMHUYECKOTO CJIO’)KHOCTH;
HayK XUMHUU IS cocTaBa B | paboTHI €
aHanusa cucremax WU3MEPUTEIBHON
IIPUPOIAHBIX pa3IuyHOMN MIOCYJIOH U
00BEKTOB CJIOKHOCTH; o0opyoBaHuEM;
Tm000i noaoupaTh CIIOCOOHOCTBIO
CIIO’)KHOCTH ONITUMAITEHBIC BHE/IPSTH
yCIIOBUSA JOCTHKEHUS
MIPOBEACHUS XUMHH TIPU
XUMHAYECKUX peleHnH
peaKIuii; npodeccuoHab
MIPOBOJIUTH aHAJIM3 | HBIX 3a]a4
MIPUPOTHBIX
00BEKTOB
XUMAYECKAMHA HITH
¢buzuko-
XUMHAYECKHUMHU
(MHCTpYMEHTaJIbHBI




Ne Nupeke Copepxanue B pesynbrare u3ydeHus: yaeOHOW AUCHUIUINHBI
"| KoMIeT | KoMHeTeHUUH (Win o0yyaroImuecst 10JKHbI
SHIUU e€ 4yacTn) 3HATh yMeTh BJIa/IeTh
MH) METOIaMU
aHaiuusa

2. CTpyKTypa M cojiep:KaHue TUCHUIIIUHBI.

2.1 PacnipenesieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM padoT.
OO6mas TpyA0EMKOCTh AUCIHHUILUIMHBI cocTaBisieT 5 3au.ef. (180 yacoB), ux pacnpenene-
HUE TI0 BUJaM paboT MPEACTaBICHO B Ta0nuie (012 cmydenmos ODO).

Bun yuebnoit pabotbl Bcero CemecTtpbl
4acoB (uacer)
1 2
KonTakTHas padoTa, B TOM 4nce:
AyauTopHbIe 3aHATHS (BCEro): 110 54 56
3aHATHS JTEKIIMOHHOTO THITA 64 36 28
JlaGopaTopHble 3aHATHS 46 18 28
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTHYC-
CKHE 3aHSATHSA)
HNnas koHTaKkTHas padora:
KonTpons camocrostensHoi pabotsl (KCP) 4 2 2
[Tpomexxyrounas arrecranus (MKP) 0,5 02 | 03
CamocrosiTesibHasA padoTa, B TOM YHUCJIe:
IIpopabomxka u noemopenue 1eKyUoHHO20 MAMepuand, 19,8 9,8 | 10
mamepuana y4eOHol U HAYYHOU TUMmepamypul, NOO2OMOBKA K
Na6OPAMOPHLIM 3aHAMUSL
Buvinonnenue unousudyanvuvix 3adanuii (Iloocomoska k 4 2 2
Ppeuieruro 3a0a4 u mecmoas)
Tloozomoeka k mexyuemy KOHMpPOJIO 6 4 2
KonTpous:
[ToaroToBka K 3K3aMeHy 35,7 - 35,7
O0wmas TpyA0eMKOCTh qac. 180 72 | 108
B TOM YHCJI€ KOHTAKTHAsA 1145 | 562 | 583
pabora
3a4. ef 5 2 3

2.2 CTpyKTypa AMCHMIJIUHBI:

Pacripenenienre BUIOB yueOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jieiiaM JUCIHILTAHBL.
Pazgensl quctumuimab, n3ydaemsie B 1 cemectpe (ounas ¢hopma)

KonnuecTtso yacos
Ne HaunmenoBanue paznenos (Tem) AyRHTOpHAS B::;}}II;{;
Bcero pabota pabota
JI 113 JIP Cp
1 2 3 4 5 7
1 BBCI[CHI/IC. CTpOCHI/Ie aToOMa U XUMHUYCCKas CBA3b. 14 6 4 3
) Kiaccer HCOPTaHNYCCKUX COCI[I/IHCHI/Iﬁ
2 O6U_II/Iev33.KOHOMepHOCTI/I MMPOTCKAHUA XUMHUYCCKUX 10 4 4 2
peakunun
3. |ducnepcHsble cucTeMbl. PacTBOpBI HE AJIEKTPOJIUTOB. 3 2 1
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4. |PactBOpHBI 27eKTpOUTOB. Ph. 14 6 4 3
5 OKHCIUTETEHO— BOCCTAHOBHUTEIIbHBIC PEAKIIUU. DJIEK- 8 4 5 2
TPOXUMHYECKHUE CBOMCTBA PAaCTBOPOB
6. XUMUA 3JIEMEHTOB U UX coenHeHn. KoMIuiekcHbIe 23 | 14 4 48
COCTMHCHHS
7. |Hmozo no oucuyunaune: 36 18 15,8
Paznensl qUCHMILTUHBL, U3ydaeMbIe BO 2 ceMecTpe (ouHas gopma)
KoanuectBo yacoB
AynutopHas Brcay -
Ne HammenoBanwme paznaenos (Tem) Beero pa6ora TOpHas
pabota
J | 113 | JIP CP
1 2 3 4 5 6 7
1. |Bseneuune 2 2
5 TI/IHLIUXI/IMI/I‘IGCKI/IX pEeaKIMi 1 MPOIIECCOB B aHAIMTH- 3 5 1
YECKON XMMUHU.
3. | TuTpuMeTpHUUYECKHI METOT aHATH3A. 4 4
4 KucnotHo-ocHOBHOE paBHOBecHE. KHCIIOTHO-OCHOBHOE 8 2 4 5
TUTPOBAHUE
5 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC peakiuu. Pemokc- 3 2 4 2
TUTPOBAHUE
6. Peaknun koMIiekcooOpazoBanus. KoMIuiekCoHOMET- 8 5 4 2
pUYeCcKOe TUTPOBAHHE.
7 OO01mmas xapakrepucTuka (pU3NKO-XUMHUIECKUX METOJIOB 3 2 1
aHaimn3a
8. |CmekTpasibHbIe METO/IbI aHAIIN3A. 16 6 8 2
9. |DNEeKTpPOXHMMHUYECKHE METO bl aHATH3A. 8 2 4 2
10. (Xpomarorpadust 7 2 4 1
11. |OT60p npo6. [ToaroroBka mpod k aHATH3Y. 3 2 1
Hmozo no oucuuniune: 28 28 14

[Tpumeuanue: JI — nexkunn, 113 — npaktudeckue 3ausatus / cemunapsl, JIP — nabopaTopHsle 3aHs-
tus, CPC — camocTosTenbHas padoTa CTy/IeHTa

2.3 Conep:xanue pa3ieioB TUCHUTLINHBI

2.3.1 3auaTusd JeKIUOHHOI0 THIIA.

Pazgensr quctumuimebl, n3ydaemsie B 1 cemectpe (ounas ¢hopma)




®dopma

HaumenoBanue
No Conepxanue pazzena TEKYILEro
pasiea KOHTPOJIA
1 2 3 4
1 |Beenenue. Ctpoenue|llpeamer u 3amaun xumun OCHOBHBIE TTOHATHS W 3aKOHBI XUMHUU.| Y CTHBIN
aroMa U XMMHYECKas| [IpoOnembl SKONOTUH. JieKmponnoe cmpoenue amoma. Bonno-|  omnpoc
cBsi3b. Kiacchl HEOP-|pgpie cBolicTBA 2MEKTPOHOB B aToMe. YpasHeHue ne bpoiina. Oc- JIP
TAaHMMCCKUX  COCAM™ HoBEI KBAHTOBO-MEXAaHUYECKOH TEOpHH CTpOeHHs atoma. BosHo- KP
HECHUN Basg (pynkuusa. Keanrosele uncna. Atomusle s, p, d, f - opOuranm. T

3amonHeHne 3JEKTpoHaMH aTOMHBIX opbOutaneii (AO). IlpaBuio
[Maynu. IIpaBuno Xynnaa. Ilepuognueckuii 3axon .M. Mennenee-
Ba. Ilepuonuueckas cucreMa snemeHToB. [lepuonnuecku usme-
HSIOIINECS] CBOMCTBA 3JIEMEHTOB, MX CBS3b CO CTPOEHHEM 3JICK-
TPOHHBIX 000JIOUEK aTOMOB. Pannycel aTOMOB, SHEpPIUs MOHM3A-
LMY, 3aKOHOMEPHOCTH B M3MEHEHUH 3THX BeJnduH. [lomoxkenue
XMUMHMYECKOTO AJIEMEHTa B MEPUOINYECKON CHCTEMe KaK ero rias-
HelIas XapaKTepucTHKa. Xumuueckasa cea3p. llepexpbiBaHue
aTOMHBIX OpOHTaNel - Kak ycioBue oOpa3oBaHus cBsi3u. [loHaTue
0 MeToje BaneHTHBIX cBszel (BC). ['mbpuamszanmst aToMHBIX Op-
Ourtaneil. Tumel XUMHYECKOH CBSI3M: KOBaJCHTHAs, MOHHAsA, Me-
tanyeckas. [loTeHnman noHn3anuu. DJIEKTPOOTPULATENEHOCT.
CBoiicTBa KOBaJEHTHON M MOHHOH cBszell. Paznuums B ¢usmue-
CKHUX CBOMCTBaX BEIIECTB C MOHHOMN, KOBAJICHTHOW W MeTallJIuye-
CKO# CBsA3b10. BojoposiHasd cBsA3b. XUMHUUYECKas CBA3b B KpUCTal-
nmax (aTOMHasi, MOHHAs, MOJEKYJSpHas KpUCTaJUITMYecKas CTPYK-
Typa). [lpeacrasienue o monmumopdusme u nzomoppusme. Mex-
MOJIEKYJISIDHBIE CHJIBI B3aMMOJCHCTBUS. XUMHYECKas CBS3b B
KOMITJIEKCHBIX COSAMHEHMAX. TUIMYHbIE KOMIUIEKCOOOpa30BaTeH
Y JTUTAQH/IBL.

Kiacecpl HeopraHuuyecKHX COeIMHEHMI: OKcuObl, KUCIOMDb,
ocnoganus, conu OcHosHble cnOCOObL NOYYEHUs U XU- MUYecKue
ceoticmaa. I'eoxumMuyeckas kjiaccuukanus BemecTs




OO0mue 3aKoHOMEp-

HOCTH  TPOTEKAHUS
XHMHYECKUX  peak-
Ui

DHepreTuka XUMHUYECKUX peakuuid. TepMoauHaMHUYeCKHe CHCTe-
Mbl. DYHKIUN COCTOSIHHS (SHTANBINS, dHTpomHsA, padoTa 3HEp-
rus). DHepreTuyeckue dpQPeKTsl XUMHUUeCKHX peakuuit. [lepBoe
HAyano TEePMOAWHAMUKU. OHTANbIWS 00pa3oBaHUs BELICCTBA.
3akoH ['ecca u ero MCHONb30BaHKeE JJIsl TEPMOXMMUYECKUX pacué-
ToB. CTaHmapTHbe COCTOSIHMSA BemiecTBa. [loHsaTHe 00 »HTpoONHH.
Outponus (Ha3oBoro mepexona. Bropoi 3aKOoH TepMOIMHAMHKH.
N3obapHO-M30TEepMHUYeCKHit TTOTeHIMA (dHeprus ['mnbOca) kak
KpUTepUH W IBWKYINAs CHja CaMOIMPOU3BOJBHOTO TPOTEKAHUS
MPOIIECCOB B 3aKpBITON cucteme. OOpaTtuMble W HeoOpaTUMBIC
peaknuu. XHUMHYECKOe paBHOBecHe. [ OMO- U reTeporeHHbIe paB-
HoBecHs. KoHcTaHTa paBHOBecus. 3aKoH AeHCTBYOmuUX Macc. Ero
NpUMEHEHHE K TOMO- U TeTeporeHHbIM cucteMam. [Ipunnun Jle-
aTtense, ycnoBue mnpuMeHUMOcTH. (CMelIeHHue paBHOBECHSI.
CKOpOCTh XUMUUECKOU peakuuu. DakTopbl, ONpPEaesIOUIUEe CKO-

YcTHbIM
ompoc
JIP
T

POCTh peakiuu. 3aKoH AeUcTByromux Macc. [lopsimok u mMomeky-
nspHOCTh peakiun. [Ipasuno Baat-I'odda. [lonstie 06 sHeprun
aKTUBALMU M aKTUBUPOBAHHOM KoMiuiekce. Karanuzatopsl, karta-
nuTHdeckue peakuuu. ABTokaTanu3. OepMeHTAaTUBHBIN KaTanus.
I'omo- u rereporenHsiid karanus. Lenneie peakuuu. [locnenosa-
TCJIBHBIC U NTApaJJICJIbHBIC pCaKIIHHU.

HucniepcHsle  cucre-

Oo6mas xapakrepuctuka. [loastre ¢aspl, KOMIIOHEHT, T€TEPOTEH-
HOW cucTeMbl. [lucnepcHple cuctembl ux kiaccupukanusa. Cyc-
MeH3uu U aMyibcuu. Kosutonanele pacTBOpsl M X CBOWCTBA. 30-
mu u reau. Koarymsums. Aspo3onu, AbIMBI, TyMaHbl. ['a3oBble
pactBopbl. [lapumansHoe maBnenue. 3akoH JlanbToHa. XuUMHUE-
ckas Teopus pactBopos JI.1. Menneneesa. O0mue cBoiicTBa pac-
TBOpOB. PacTBopenne kak GpU3HMKO-XUMHUYECKHH npouecc. PacTo-
puMocTh BemecTB. CriocoObl BeIpaskeHHMs KOHLEHTpauuu. [lons-
THEe 00 MAealbHBIX M UCTHHHBIX pacTBOopax. 3akoHbl Payns, ['eH-
pu. Ocmoc. 3akon Bant-T'odda. Ocmoc B npupone. M3oToHnue-
CKUH KO3 PUIIHEHT.

KP

Mbl. PacTtBOpel He
JIEKTPOJIUTOB.
PactBopel  asekTpo-

mutoB. PH. bBydep-
HBIE PAaCTBOPBI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DJIEKTPOIUTHYECKON TucCcoLra-
. Kucnotel, ocHoBaHUs, aM(OTEpHBIE 3JEKTPOJIUTHI, COJIH.
CusibHbIC U c1a0bIe AJIEKTPOIUTh. CTENeHb NUCCOLUAIMK U (aK-
Topel Ha e¢ prusonme. KoHcranta aucconnanuy U GakTopsl Ha
e¢ Bimstomue. 3akoH pazOasiieHus. [IoHATHE O TEOPUM CHUIIBHBIX|
UIEKTPOJIUTOB. MexuoHHble B3anmMonencTBus. Kaxymascs cre-
MEHb JTUCCOIMAIMH CHJIBHOTO JJIEKTPOJIUTA. AKTHBHOCTh, KOI(-
(UIMEHT aKTUBHOCTH, MOHHAs cuila pacTBopa. Boma xak pacTBo-
putens. MonHOe mpousBeneHHe BoAbl. BogoponHslil mokasaTens
(PH). ITousTHS O KUCIOTHO — OCHOBHBIX MHAMKaTOpax. I mapomus
coneil. Heobparumerit rugponu3. CreneHb 1 KOHCTAHTa THIPOJIH-
3a. BausHue temnepaTypbl 1 pa30aBieHus Ha CTENEHb THAPOIIH3A.
Ponp ruaponmsa B mporiecce BBIBETPUBAHMS MOYB. KMCIOTHOCTH
nouB. bydepnbie pacTBOpEl U uX cBolicTBa. [IpuposHbie Oydep-
HblE CUCTEMBI. TpyaHOpacTBOpUMBIE 3EKTpoiuThl. IIpomssene-
nue pactBopumoctu (IIP). Ycnosus Beimanenus ocanka. Kon-
CTaHTa TUCCOIMAINH, KOHCTaHTa THAPOJIN3a, TPOU3BECHIE pac-
TBOPHMOCTH KaK YaCTHBIHN CITy4Jail KOHCTAaHTHl pABHOBECHS.

YcTHBIN
onpoc
JIP




OKHUCIIUTEIIHLHO-
BOCCTAaHOBUTEJIbHBIE
peaKIuH.
DNEeKTPOXUMHUUECKHE
CBOICTBa PacTBOPOB

Tunsl OKUCIUTENBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB: MEKMOJIE-
KYJISIpHBIE, BHYTPHUMOJEKYISIPHBIE, IHUCIPONOPIUOHUPOBAHUS.
CocTaBieHue YpaBHEHMH OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaknuii MeToaMu BIEKTPOHHOTO Oananca. MeTo monypeakuui
(MOHHO-’NIEKTPOHHBIM MeTOx). BnusHME KUCIOTHOCTH Cpenpl Ha)
IPOAYKTHI OKUCIUTEIbHO-BOCCTAHOBU-TEJIBHBIX peakiuil. OueHka
TEPMOJMHAMUYECKOW BO3MOXXHOCTH TPOTEKAaHUS OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKUUi. DNEeKTpoIHBIH MoTeHnuan. Bomo-
ponHbIi anexTpon. Psn nampsoxkenns meranioB. CraHmapTHBIC
OKHCJINTENNb-BOCCTAHOBU-TENBHBIE ~ TIOTCHIMANBL. Y paBHEHHUE
Hepucra. I'anpBannyeckuit anement. 3J]C ranbBaHu4ecKkoro ie-
MeHTa. DJEKTPOJIN3 PACIUIaBOB M BOAHBIX PAacTBOpPOB coiiei. 3a-
koHbl Dapajesa. Koppo3us meTtamios.

YcTHbIM
ompoc
JIP
T

XWUMHAS 3JIEMESHTOB U
HUX COCJIMHCHUM.
KommiaekcHbie
COCTUHCHHUS

OOuue cBoiicTBa U METOABI OJIyYeHUs HeMeTauioB. Pacnonosxe-
HUE HEMETAJJIOB B Nepuoauueckoil cucteme. duznueckue U xu-
MHYECKHE CBOMCTBA CBOOOMHBIX HeMeTalIoB. OCHOBHBIE THIIBI
XUMHAYECKUX COCITUHECHUI HEMETAIUIOB C JPYTUMH HEMETaJIaMH U
¢ MerayuilaMu. Haxoxzaenune HemeramnoB B mpupoje. [IpuHuumel
IMOJIy4CHUA HX B CBO6OILHOM cocTosiHUM. Vcronn30BaHue HeMe-
TaJUIOB B CEJILCKOM XO3SIICTBE.

Kucnopoo. Kucnopon. OcoGEHHOCTH CTPOSHHSI aTOMa KHCIOPO/Ia.

JIP

AnnorponHass Moaudukanus kuciopoaa. IlposiBisemas BaneHT-
HOCTb. PU3MUECKHE U XUMHUYECKHE CBOHCTBAa CBOOOJHOTO KHCIO-
pona. PacmpoctpaneHHOCTh KUCIOpoJa B npupoae. OKCUIbI U UX
kiaccudukarusg. Croco0bl monydeHust kuciopoja. CBOWCTBA |
MPUMEHEHHUE KUIKOro Kuciopoaa. O30H. CriocoObl MOSyYeHUs U
cBolicTBa 030Ha. Posk 030Ha B npupoze. Ilpumenenue o3zona. Bo-
na. OCOOCHHOCTH CTPOCHMSI MOJICKYJI BOJBL. AcCOIUAIs MOJIe-
KyJa Bozbl. Dusnyeckue U XUMHUYECKHE CBOWCTBA BOJbl. Poib Bo-
Ibl B IpUpoAe. XUMHUYECKHH COCTaB MPUPOIHBIX BOA. JKecTKoCTh
BOJBI U MeToApl €€ yctpaneHus. llepokcua Bomopona, ero crpoe-
HUE, CBOHCTBA U CITOCOOBI TIOTYYEHHS.

Azom, gpochop u ux coedunenusn. A3ot. PacnpocTpaHEHHOCTD
azora B npupoze. Ilonyuenue azora. Pu3nuecKkue U XUMHUIECKHUE
cBoiicTBa a3ora. AMmuak. CtpoeHue u nonydenre. u3ndeckue u
XUMUYECKHE CBOMCTBa ammuaka. Oxcuapl azota. CTpoeHwue, mo-
nydeHue, pusndeckne u XUMHYECKHE CBOMCTBA OKCHUIOB. I ApOK-
cuj ammonus. Cosin aMMOHUS. A30THasi KUCJIOTa. A30THBIC Y100-
peHus. DKOJIOrHYECKHE TPOOIIEMBI.

®ochop. AmmorporHsie Momudpukanuu ¢docdopa B TpUpOE.
Crioco0s1 monmyuenust pocopa. Kucnopoansie coequnenus ¢oc-
¢dopa u ux coiictBa. Bomoponneie coenunenus dochopa. Ixo-
JIOTHYECKHE TPOOIIEMBI.

Yenepoo, kpemnuii u ux coedunenus. Annorpornus cBOOOIHOTO
yriepoaa. Anmas, rpadur. AMopdHbIi yriuepon. MckyccTBeHHOE
nosydeHue rpadura u anmasza. [lormoTurensHble CBOMCTBA yrie-
pona (azcopbuus). [Ipupoansie coenuHeHus yriepona. XuMuie-
CKue CBOHCTBa yriepoaa. KuciopogHele coennHeHus yriiepona.
Oxcupn yrnepoga (Il), momydenue, cBOWCTBA W HCIOJIB30BaHHE.
Okxcun yriepona (IV) u ero pons B nutanuu pacteHnid. Guznye-
CKHE M XMMHUYecKue cBoicTBa okcuaa yriepona (IV). Ilapauko-
BhIl 3 dekt. YronpHas kuciora, e€ cBoiictBa. Kapbonarsl. Kap-
OoHaTHOE PaBHOBECHE B IIPHUPO/IE.

Knaccudukanms opraHMuecKIX COeTMHEHUH. YTI€BOIOPOIBL.
KpemHuii. PacripoctpaHeHHOCTh KpeMHMS B IpUpoie. 1 1aBHEN-
1IM€ MUHEpPaIbHbIE U FTOPHBIE IOPOABI, COACPIKAINE KPEMHHM.
[Tonyuenue kpemuus. JAnokcua kpemuusi. KpemHeBbIe KUCTIOTH U
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uX cosn. BaxkHelmye npupoHbIe CUIIMKATHI - TOJIEBOM IITAT,
CJIF0J1a, KAOJIMH, acOecT.

Obuwue ceoiicmea u memoosvt nonayuyeHus memannos. llomoxe-
HUE METAJUIOB B NMEPHOANYECKOl cucTteMe 3neMeHTOB. CBs3b Me-
TAJUIMYECKUX CBOMCTB CO CTPOCHUEM M pa3MEPAMH aTOMOB 3Jie-
MeHTOB. Ddm3ndeckne U XUMHUYECKHE CBOMCTBa MeTaioB. Cpas-
HUTENbHAs aKTUBHOCTb METAJUIOB. Psi HampspKeHWM MeTalsioB.
Kopposus Mertamnos. 3amura oT KOppo3uHu. MeTo/bl MOTyYEHUS
METaJUIOB U3 PY/I.

Illenounvie memannvt u ux coeounenus. lllenounple MeTaIbL
JUTUH, HATPUH, Kanui, pyOuanii u uesuit. Haxoxxnenne Hatpusi u
kamusi B mpupoje. llomydenne cBoOOmHBIX MeTauioB. CBOWCTBa
LIEJIOYHBIX METAUIOB, UX CpPaBHUTENIbHAs! aKTUBHOCTb. [ MAPUBI.
Kucnopoausie coemuHeHNsI U TUAPOKCHUJIBI IENOYHBIX METaJIJIOB.
Conu.

Hl]enouno3zemensvnvie memannvt u ux coeounenus. lllenounose-
MEJbHBIC METAJUTBL: KaJIbIIMH, CTPOHIUH, Oapuii, panuii. CBoiicTBa
MIeTIOYHO3EMENFHBIX MeTautoB. VX okcuabl u ruapokcuapl. O0-
1jasi XapakTepUCTUKA COJIEH IIETOYHO3EMENbHBIX MeTauioB. ['ua-
pOKapOOHATHI MIETOYHO3EMETHHBIX MeTaIuIOB. 3BecTKOBaHUE 1
TUIICOBAHUE IOYB.

Komnnexcunvie coedunenusn. CTpoeHHEe W HOMEHKIATypa KOM-
IUIEKCHBIX coeauHeHnil d-3meMeHTOoB. MOHO- U HOJIUIEHTATHBIX
nuraijioB. I'eomerpust komruiekca. MarHuTHbIE CBOWCTBA COEJU-
HEHU. PoJIb KOMITJIEKCHBIX COEIUHEHUI B IPUPOJIE.
Paduoaxmuenvie 3n1emenmol. SIBacHUEC paJuOaKTUBHOCTH. Buapl
paguoakTUBHOCTH. PannoakTuBHbIE 351eMeHTHI. [lepuoa momypac-
naja U KOHCTaHTa paJguoakTUBHOrO pacnaja. [lonstue o merogax
MOJIYYECHHUSI U BBIACICHUS UCKYCCTBEHHBIX PaJlOAKTUBHBIX U30TO-
noB. CriocoObl 00HAPYKEHUSI PaInOaKTUBHOCTH.

Pazgensl AuCIUIUIMHBI, U3y4aeMbIe BO 2CEMECTpe (ouHas ghopma)

dopma
Haumenosanue
No Coneprxanue paznena TEKYIIETO
pasznena
KOHTPOJIA
1 2 3 4
1. |Beenenue AHanuTr4eckas XUMUS KaK Hayka, ee CTpyKTypa. 3HaueHHe KP
AQHAIMTUYECKOW XUMHH B reosorud. Kinaccudukanus meto-
JI0B aHanu3a. BeIOOp MeTo/a aHann3a M COCTaBICHHE CXEM
aHaJIN3a.
2. | Tuns! xumuueckux peak- | OCHOBHBIC THUIIBI XMMHYECKHX PEAaKLUUi B aHAJIMTHYECKOM KP

LM U IPOLIECCOB B @HA- | XUMUM: KHCJIOTHO-OCHOBHEIE, KOMITIEKCOOOpa30BaHus,

JINTUYECKON XUMHUHU.

OKHCITICHUSA-BOCCTAHOBIICHUS. 3aKOH JCHCTBYIOIIMX Macc.
KoHcTaHTEI paBHOBECHS: TEPMOJMHAMHYCCKHE, PEATbHBIC,
ycinoBHbIe. COCTOSHHE BEMIECTB B HACAIBHBIX W PEaTbHBIX
cucreMax. CKOpOCTh peakiuil B XUMHUECKOM aHaiuze. dax-
TOPBI, BAUSIOLUIUE HA CKOPOCTh. Y IPaBICHUE PEAKIUSIMU U
MPOLIECCAMU B aHATTUTUYECKON XUMUHU.
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TutpumeTpuueckuil Me-
TOJl aHAJIN3A.

TutpumeTprudueckuii MeTon aHanmza. Kimaccupukamusi THT-
PUMETPUIECKHX METOAOB aHanu3a. TpeboBaHus, MpeabIBIS-
€MbIC K PeaKIMi B TUTPUMETPUUECKOM aHaiu3e. Buabl TUT-
PUMETPUYCCKHX OIpPEISICHUN: psMOe U 00paTHOE, KOCBEH-
Hoe TuTpoBaHue. CriocoObl BHIPAXKECHUS KOHIIGHTpALUN pac-
TBOPOB B TUTPUMETPUHU. DKBUBAICHT. MolipHas Macca K-
BuBajeHTa. llepBuuHble CTaHmapThl, TpPeOOBaHWS K HIM.
®uxcaHanbel. Bropuunbsle ctaHaapThl. Buabsl KpUBBIX TUTPO-
BaHUsA. CKa4OK TUTPOBaHUS. T0UYKa SKBUBaJICHTHOCTH U KO-
HEYHAas TOYKa TUTPOBAHMUS.

KucnorHo-ocuoBHOE paB-
HoBecue. KucnoTtHo-
OCHOBHOE TUTPOBaHHE

CoBpeMEHHBIE MPEICTaBICHUSI O KUCIOTaX U OCHOBAHUSIX.
[Iporonutuueckas teopust bpencrena-Jloypu. PaBHoBecue B
CUCTEME KHCJIOTa— COIpPSDKEHHOE OCHOBAaHHE W PacTBOPH-
Tedb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTU. KHcnoTHBIE 1
OCHOBHBIE CBOWCTBa pactBopuTenei. KoHcTaHTa aBTONpOTO-
m3a. Bausaue IMpUpPOJAblI paCTBOPUTECIIAA HA CHUITY KUCIIOTHI U
ocHoBaHus. Amdonutel. bBydepHpie pacTBOpEI W MX CBOWA-
ctBa. bydepnas emxocts. Beruncnenus pH pactBopoB Hesa-
PSDKEHHBIX U 3apsKEHHBIX KUCIOT M OcHOBaHMM. KucnotHo-
OCHOBHOE TUTpoBaHHe. VHIUKATOPbl KHCIOTHO-OCHOBHOI'O
TUTpOBaHus. pT MHIAMKATOPOB, HHTEPBAN IIEPEX0a OKPACKH.
KpuBble TUTPOBaHMs CHIBHBIX M CIAOBIX KHCIOT U OCHOBa-
HUl. PaKTOphl, BIUAIOLNIME HA BEJIIMYMHY CKayKa Ha KPUBOU
TUTPOBAHMUA. O6HaCTb MPAKTUYCCKOro NpUMEHCHNA METOA0B
KHCJIOTHO-OCHOBHOTO TUTPOBAHHUSL.

KP
JIP

OKHUCIUTEIHLHO-

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHEIC PCaKIM1 U UX KiI1aCCH-

KP

BOCCTaHOBUTEILHBIC Pe-
akuuu. Penokc-
TUTPOBaHHE

¢ukanus. [lonsTue o penokc-noreHnuane. CraHAapTHBINR
penokc-noteHnman.  KoHcTaHTa  paBHOBECHS — pelOKC-
MIPOLIECCOB. Hampasnenue OKHUCIIUTENILHO-
BOCCTAaHOBUTENBHOW peakuuu. Kpusble
BOCCTAaHOBUTEIBLHOIO TUTPOBaHMs. PakTOpsI, BIHAIOIIUE HA
BEJIMYMHY CKayka Ha KpHUBOW TUTpoBaHUs. HMHIMKATOPHI
penokc-turpoBanus. Ilepmanranaromerpus. JJuxpomaromer-
pusi.

OKHUCJIHUTCIIBHO-

JIP

Peaxiuu xommuiekcoobpa-
3oBaHus. KoMruiekcoHo-
METPUYECKOE TUTPOBA-
HUC.

Kommuiekcubie coennHenus. ®akTopbl, BIUSIONIAE HA MPOY-
HOCTb KOMIIIICKCHBIX COCI[I/IHCHI/If/i. KOMHHGKCOHI)I, Ha IIpu-
mepe D/ITA. KommiekcoHoMeTpuueckoe TUTpoBaHHe. Me-
TaJUIOXPOMHBIE WHAMKATOPHl. KpHBBIE KOMIJIEKCOHOMETPH-
YECKOro TUTpOBAHUA. q)aKTOpI)I, BJIMAIOIINWE Ha BCIUYHUHY
CKayKa Ha KpUBOW TUTpOBaHusl. OCHOBHBIE PUEMBI KOM-
TUIEKCOHOMETpHYECKOoTo TuTpoBanusl. [lpumenenue meroxa.

KP
JIP

OO6mas xapakTeprucTuKa
(HUBNKO-XMMHUYECKUX Me-
TOJIOB aHAJIN3a

OcHOBHBIE METOABI (PU3NKO-XUMHUECKAX METOJOB aHAJIN3A.
Anamutndecknid curHay. OCHOBHBIE TPHUEMBI IIEPEX0aa OT
BEITMIMHBI aHAJTUTHIECKOTO CUTHAIA K KOHIICHTpanuu. MeT-

POJIOTMYCCKUC XAPAKTCPUCTUKHN METO/JAA.

KP
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CHCKTpaHBHBIe METOAbI
aHaJIn3a.

B3aumoneiicTBre BemiecTBa C 3JIEKTPOMArHUTHBIM H3ITyde-
HueM. Monekynsapaas abcopOIroHHas criekTpockonust B YD
1 BUAUMON o6nactu. CHEKTPHI MOTJIOMEHUSI U MPUYHHBI HX
BO3HMKHOBeHHMs1. 3akoH byrepa-Jlambepra-bepa. OTknonenus
otT 3akoHa. CrekTpajbHble TPUOOPHL: CIEKTPO(OTOMETPH U
¢oToanekTpokoopuMeTpbl. POTOMETPHUUECKOE THTPOBAHHUE.
Wnudpaxpacnas cnexkrpockomnusi. Konebanuss monexyn. [Ipu-
6opsl peructpanuu UK criektpoB. KauecTBeHHBIN W KOJIHYE-,
CTBCHHBI  aHamu3. IlpuMmenenme  Meroma.  ATOMHO-
abcopOrmonHas cnekTpockonusa. Cxema mpudopa. Mcrounu-
KM PE30HAaHCHOTO M3nyudeHus. BozMokHOCTH MeToza ¢ Iia-
MEHHBIMH H 3JIEKTPOTEPMUYECKUMH MCTOYHUKAMH aTOMM3a-
M. OMHUCCUOHHBIN CHEeKTpaibHbIN aHanu3. lIpoucxoxnenve
ATOMHO-3MHUCCHOHHBIX CIeKTpoB Cxema mpubopa. ATOMHO-
SMUCCUOHBIA METOJ C MHIYKTUBHO-CBSI3aHHOU Iia3Moi. Ka-
YECTBEHHBII U KOJIMYECTBEHHbIN aHanu3. [IpuMeneHue meto-
noB. PeHTrenoduryopectieHTHBIN aHamu3. PeHTreHOBCKHe
cniekTpel. Cxema npubopa. [lpuMenenre MeTo10B.

KP
JIP

DNEeKTPOXUMHUECKHUE ME-
TOJIBI aHAJIN3A.

Knaccudukarus 1eKTpoXuMHIecKuX MeToAoB anamu3a. [lo-
TEHIUOMETpHs. TeopeTHdecKkre OCHOBBI METOAA MOTEHIHO-
METPHUU: ABOMHOMN IEKTPUYECKUH CIIOW, BOSHUKHOBEHUE I10-
TEHIHaJla Ha TPaHMIIe JIEKTPOA-PacTBOpP. DJIEKTPOJBI B IO-
TeHuuomerpu. IloTeHnmoMeTpudeckoe TUTpoBaHUe. BobT-
aMInepoMEeTpUUECKU aHalu3 TeopeTuuecKue OCHOBBI METO-
na. Iomsporpadwus. [lomsporpadudeckas BoiiHA, MOTSHIIAAT
MOJTyBOJHBI. BonbTaMnepHsle KpUBBIE. AMIIEPOMETPHIECKOE
tuTpoBanue. lHBepcuoHHast BonbTaMiepomeTpus. [lpume-
HEHHE METOJ1a.

KP
JIP

10

Xpomarorpadust

Xpomatorpadust, KiaccupuKanus XpoMarorpapuyeckux me-
TOJIOB aHajM3a. AMNnapaTypa U TEXHHUKa BBITIOJHEHHS XpoMa-
Torpa)MuecKoro aHanu3a. AHaIN3 ¥ METOABI pacuera Xpo-
MaTtorpamMM. TeopHs TeopeTHYecKHX Tapesiok. ['azoBast Xpo-
matorpadus. JKuakocTHas KOIOHOYHAs XpoMaTorpadusi.
TonkocoiHas (IJI0CKOCTHAS ) XpoMaTorpadusl.

KP
JIP

11

Ot1060p npo6. [Toaroroska
npob K aHaJu3y.

CrnocoObl oTOOpa mpo6. OTOop Mmpo0 Tra3oB, KUAKOCTEH,
TBEP/BIX BemlecTB. [loTepu u 3arpsA3HeHust mpu mpodbooToope.
Xpanenue npoObl. [ToaroToBka mpob K aHaIKM3y: BBICYIIHBA-
HHe, pa3noxeHue mpod. Ilepesos mpoOsl B pacTBOp

KP

2.3.2 3aHATHS CeMHHAPCKOI0 THIIA.
3aHATUS CEMUHAPCKOTO TUMA YY€OHBIM IIJITAHOM HE IPEIYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.
Pazgensl qucturuinebl, n3ydaemsie B 1 cemecTpe (ounas ¢hopma)

HanmenoBanue nabopaTopHbIx paboT

dopma TEKyIIEero
KOHTPOJIA

2

3

NHucTpykTax mo Texuuke 6e3omacHocTH. OCHOBHBIEC KJIaCChl HEOPTaHU-
YECKUX COCAMHEHUH.

Kommoksuym o Teme: Ctpoenue aroMa. Xumuueckas cBs3b. [lepuoam-
YecKasi CUCTEMa JIEMEHTOB.

Otyet o 1abopa-
TOpHOMU paboTe
T,KP, K
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2 |CKOpOCTh XUMHUYECKHX PEaKLUil U XUMHYECKOE PABHOBECHE. Ortuer o nabopa-
Pemenue 3anau. TOpPHOI paboTe
T
3 |DneKTpoNIUTHYECKAsK AUCCOIHALIHSL. Ortyer no nabopa-
I'maposnus cosneit. PH. TOpPHOM pabore,
KP
4 |OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. Ortuer no nabopa-
TopHOH padote, T
5 . . Otuer no nabopa-
OOm1re cBOCTBAa METAIIOB, HEMETAJJIOB U X COSAMHEHUI. .
TOpHOU paboTe
Pa3nens! TUCHUIUTMHEL, H3y4aeMble BO 2 ceMecTpe (ouHas ¢hopma)
No HaumenoBanue 1abopaTopHbBIX paboT Popwma Tekymiero
KOHTPOJIS
1 2 3

1. |CrocoObl MpHUrOTOBICHUS CTaHAAPTHBIX pacTBOpoB. Cranmapruzanus|OTyer mo nadopa-
COJITHOW KHUCIIOTBHI IO TeTpabopary HaTpus OmnpezneneHue coJepikaHus|TOpHOU paboTe
ruapokapOoHaTa HaTpHs B pacTBope. OnpeneneHne BpeMeHHO! )KeCTKO-

CTH BOI{OHpOBOI{HOﬁ BOABI MCTOAOM KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA.

2. |[IpuroToBienue u crangapTH3anus pabodyero pacTeopa nepmanranara |(Otuer no yiadopa-
Kanus. [lepmMaHraHaTOMeTpHUECcKOe OTpeIeIeHUE JKee3a. TOpHOU paboTe

3. |Ompenenenue KaabUus 1 MarHus B pacTBOPE MPHU UX COBMECTHOM IpH- | OT4deT 1o 1abdopa-
cyrcTBrH. KOMITJIEKCOHOMETPUYECKOE OIPEICIICHUE KECTKOCTH BOJIO-  |TOPHOM padote
IPOBOJIHBIX U IIPUPOJHBIX BOJ.

4. |CnekrpodoTomMeTpruecKkoe onpeeneHue xeiesa ¢ cyinbdocanuumioBoii| Otder mo gadopa-
kucinoToi. CnekTpopoToMeTprudecKkoe oIpeesieHue MeIU B BUE€ aMMU-|TOPHOM padoTte
AQYHBIX KOMIUJIEKCOB. PacueT KOHIEHTpalui BEIIECTB IO pe3yJibTaTaM
u3MepeHuit B merogax cnekrpodoromerpun, ADC, AAC u peHTreHo-
(IIyOpecleHTHOTO aHaIHM3a METOAaMHU TPalyHpOBOYHOTO rpaduKa;

CTaHJAPTHOU JTOOABKH.

5. |PenTreno-¢uryopecieHTHBINA aHAIH3 TPUPOTHBIX MUHEPATIOB Otuet mo mabo-

paTopHoii paboTe

6. |Hactpoiika pH-meTpa mo OydepusiM pacTBopam u TogHOE ompezene- |OTder mo gabo-
Hue pH npupoHoit 1 Mopckoi Boa. OnpeiesicHrne HUTPATOB METO-  |paTOpHOI paboTe
JIOM TIPSIMOM MOTEHIIMOMETPUU C HUTPAT-CEIIEKTUBHBIM 3JIEKTPOIOM.

Ornpenenenue xene3a METOJIOM OTEHIIMOMETPUUECKOTO TUTPOBAHMSL.
7. |OnpeneneHre KaTHOHOB METAJUIOB B CMECH METOJIOM OyMasKHOM Ortuer 1o nabdo-

XpomaTorpaduu.

paTopHoii paboTe

3amuTa naboparopHoit pabotsl (JIP), Beimonnenue kypcosoro mpoekrta (KII), kypco-
Boi1 pabotel (KP), pacuerno-rpaduueckoro 3amanus (PI'3), manmcanue pedepara (P), scce
(3), xomnokBuyM (K), rectruposanue (T) u 1.1.

2.3.4 TIpuMepHasi TeMaTHKA KyPCOBBIX padoT (IP0eKTOB)
KypcoBsle paboTsl - HE IPEYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI CAMOCTOSATEIbHOH PadoThI
00y4aromuXCcH Mo JUCUMUILIMHE (MOTYJII0)
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[Tepeuensb yueOHO-METOUIECKOTO 00ECTICYCHUS TUCITUTLIAHBI

Ne Bung CP o
T10 BBIMTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
IIpopabomxa u Meroauyeckue peKOMEHIAIMU K OpraHu3ald ayJAUTOPHOH H
nosmopenue 1eKyuoHHo20 |BHEayIUTOPHOU (camocTOATENEHON) paboThl CTYJI€HTOB:
\Wmamepuana, mamepuana  |Meronudeckue ykazauus / coct. T.II. Cropoxenko, II.b. IlounHoK,
1 |uebrot u nayunou A.B. becmanos, H.B. Jlo3a - Kpacuomap: Kybanckwii roc.ys-t, 2018,
iumepamypot, noocomoska |89c.
K 1a60pamopHbIM 3aHAMUSA
Meroanueckue yka3zaHds [0 OpPraHU3alUdHd CaMOCTOSATEIbHOU
paboOTBl CTYIEHTOB, YTBEPKICHHBIC Kadeapoill aHATUTUYECKON
XuMuH, mpotokos Ne 9 ot 7.06.2017 r.
Kysnenoa C.JI., Cropoxxenko T.II../ JJabopaTopHbIit
[PAKTUKYM I10 Kypcy Xumusi (I CTyI€HTOB
HarpaBieHus nmoarotoBku-05.03.01-I"eonorus),
YTBepXIeHHbIE Kaempoit o01mel, HeOpraHMIeCKOW XUMHU U
NBTBX, npotokoa Ne 7 ot 22.06.2017 r
Boinonnenue MeTtoauueckue yKka3aHus Mo MOATrOTOBKE K KOHTPOJIbHOM pado-
2 MHOUBUOYANbHBIX 3a0aHU Te, YTBEpKJIeHHbIC KaeIpoli aHATUTUYECKOM XUMHH, IPOTOKOII
(Iloozomoska Kk pewenuto  |No 9 o1 7.06.2017 .
Baday u mecmos)
Kysuenona C.JI., Ctopoxxenko T.I1../ JITabopaTopHbIil MpakTUKyM
1o Kypcy Xumusi (JI1s1 CTYICHTOB HalpaBleHUs! TOJArOTOBKU-
05.03.01-T'eostorus), yreepskaeHnsie Kadeapoi oomiei,
Heoprannyeckoil xumuu u UBTBX, npotokon Ne 7 ot 22.06.2017 1
llooeomogxka x Meroanueckue yKaszaHHs 1O OpraHu3aluy CaMOCTOATEIbHOMN
mexyujemy u paboThl CTYIEHTOB, YTBEp)KACHHBIE Kadeapoil aHaIuTHYeCKOil
3 [ipomedicymournomy xumu, nporokos Ne 9 or 7.06.2017 r.
KOHMPOIO

Kysnenosa C.JI., Cropoxxenko T.I1../ JlabopaTtopHbIii
MPAKTUKYM IO Kypcy XumMusl (I CTYI€HTOB
HanpaBieHus: noarotoBku-05.03.01-I'eonorus),
YTBepXIeHHbIe Kadenpoii o01el, HeOpraHMIECKOW XUMHH U

MBTBX, npotokos Ne 7 ot 22.06.2017 T

Y4eOHO-METOAMYECKNE MaTepHalibl AN CaMOCTOSATENbHOW paboOThl OOyYarommxcs H3
YHUCIIa MHBAJIUOB M JIMI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 310poBhs (OB3) nmpenocTtaBisitoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JIyist itn ¢ HapyIIeHUSIMH 3PEHUS:

—B TIEYaTHOU opMe YBETUUECHHBIM MIPHUPTOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

JInst vL ¢ HapyLIEHUsAMH CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEeKTPOHHOTO JOKYMEHTA.
Jljig U1 ¢ HapyLIeHUSIMU OTIOPHO-JBUTATEILHOTO ammapara:

— B I1e4aTHo (opme,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA,
JlaHHBIH IepedeHb MOXeET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTA
oOydJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
OO0pa3oBarenbHbIC TEXHOJIOTHH: METO]I MPOOIEMHOTO H3JIOKEHHS MaTepraia, KaK
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JEKTOPOM, TaK H CTYJCHTAaMHU; CaMOCTOSATEIbHOE UTEHHE CTyICHTaMH Yy4eOHO-
METOJUYECKONW U CIIPAaBOYHOM JHUTEpaTypbl M MOCIEAYIOIEH CBOOOTHON JUCKYyCCUU TIO
OCBOCHHOMY MMM MaTepuaily, UCIOJIb30BaHUE, WIUIOCTPATUBHBIX BHJIEOMATEPUAIIOB C
MIOMOILIBIO MYJIbTUMEIUMHOTO o0opyioBaHus, TEXHOJIOTUH JUYHOCTHO-
OPHUEHTHUPOBAHHOI'O o0y4eHus, MO3BOJISIFOIIME  CO3JaBaTb  WHAWMBUAYaJbHbBIC
o0pa3oBaTeibHbIe TEXHOJIOTHH.

[Tepeunciennsie 00pa3oBaTeNbHbIC TEXHOJIOTHU PEANTU3YIOTCS:

® [IpH YTEHUU JEKLUUHU C UCIIOIb30BAHUEM MYIbTUMEIUNHBIX
MPE3EHTALMMI U TEMOHCTPALMOHHOIO 3KCIIEPUMEHTA;

® [IpU AMATOTOBOM (hopMe MPOBENCHUS JCKIMHA 3aHATHI C TOCTAHOBKOH U

pelIeHreM IpoOIEMHBIX M CUTYAIIHOHHBIX 3aJaHHH;

® [IpU NPOBEACHUU Ja0OPATOPHBIX PAOOT BKIIOUAIOIINX

rI1yOOKYIO0 CaMOCTOSITENIbHYIO TPOPAOOTKY TEOPETUUECKOTO
MaTepuasa, U3y4eHre METOIUKH MPOBeIeHUs PadOThI U
IJITAHUPOBAHUS IKCIIEPUMEHTA.
B HekoTophIX 1a00paTOPHBIX pabOTax MPUCYTCTBYIOT AIIEMEHTHI UCCIIe10BATEIbCKON
paboThL.

B cBsi3u ¢ tpeboBanusmu ®I'OC BO no nanpasnenuto noaroroBku 05.03.01-I'eonorus
peanu3anys KOMIIETEHTHOCTHOIO — IIOAXOJA INPENyCMaTpUBaeM IIHPOKOE HCIIOIb30BAHHE B
yueOHOM TpOIlecCe AKTUBHBIX M HMHTEPAKTUBHBIX (OpM MpoBeneHus 3aHATUH. TexHomorus
MHTEPAKTUBHOI'O OOYyYEHHUs 3aKJIFOUAETCsl B TOM, YTO Ha MPOTSKEHUU BCEro yuyeOHOI0 BPEMEHU
MPOUCXOAUT OOMEH MHEHHSIMH, BBICIYIIUBAIOTCS U OOCYXKIAIOTCS pa3Hble TOYKU 3PEHUS
cTylaeHTOB. OpraHuzanus HW3y4eHHsl Marepuajia Kypca OCYIIECTBISETCS Ha OCHOBE CHCTEMHO-
NESATENIbHOCTHOTO TMOAXO0Ja M PEeKOMEHJAMi MOoATanmHOro  (OPMUPOBAHUSA YMCTBEHHBIX
JeUCTBUM. JIeKIMK HOCAT MOTHBALIMOHHO-TIO3HABATENbHBIN XapaKTep.

Jns noBbiieHus 3(QQPEeKTUBHOCTH Y4eOHOrO Mpolecca HUCHOIb3YIOTCS CIEIYIOIIHNe
o0pa3oBaTesibHbIE TEXHOJIOTUH: HHPOPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOIUH, HAIIPaBJICHHbIE Ha
dbopMUpOBaHUS CHCTEMBl 3HAHUM, 3allOMMHAHHUA U CBOOOJHOE ONEPUPOBAHUE UMHU.
Hcnonp3yercss MeTOJ MNpOOJIEMHOTO W3JIOKEHUS MaTepuaia, CaMOCTOATEIbHOE W3y4YeHHE
MaTepuana, NPUMEHEHHE HOBBIX MH(DOPMAIMOHHBIX TEXHOJOTHH Ui CaMOCTOSTEIHHOTO
MOITOJTHEH WS 3HAHUIA.

B mporecce n3ydeHus] TUCIUILUIMHBI UCIIONB3YIOTCS COBpEeMEHHBbIE (HOPMBI MPOBEACHHUS
3ansaTuil. Jlekuus-nuanor. CopaepaHHe IIOJAETCS YEpe3 CEpUI0 BOIPOCOB, Ha KOTOpHIE
clylmaTenb JOJDKEH OTBEYaTh HEMOCPEACTBEHHO B XoJe JieKiuu. K 3TomMy TuIly NpUMBIKAET
JEKIHS ¢ TMPUMEHEHHUEM TEXHUKH OOpAaTHOW CBSI3M, a TaKKe MPOrpaMMHUpOBAHHAs JICKIUs-
KOHCYJIbTAIUSI.

[TpoGieMHas TeKIUsT HAUMHAETCS C BOMIPOCOB, C MOCTAHOBKH MPOOJIEMBI, KOTOPYIO B X0OJI€
U3JIOKEHUSl MaTepuana HeoOxoauMo pemutb. [IpobieMHBIE BONPOCH OTIMYAIOTCS OT HE
MPOOJIEMHBIX TE€M, YTO CKpBITas B HUX IMpoOiemMa TpedyeT He OJHOTHUITHOTO PEIIEHUs, TO eCTh,
TOTOBOM CXEMBI PEIICHUS B MPOIIIJIOM OIIBITE HET.

Jlexuuu-nuanord U MpoOJIeMHbIE JIEKIUU TO3BOJSIOT BKIOYaTh WHTEPAKTHUBHBIE
3JIEMEHTHI B IIPOLECC MPENOAABaHuUs, CIIOCOOCTBYIOT MPUOOPETEHUIO HE TOJIBKO 3HAHUM 10 TeMe
JIEKIIMH, HO U HABBIKOB HCCJIEI0BATEIBCKON U AaHATTMTUYECKOM JESTENBHOCTH.

Jlexuuu B (opme Npe3eHTalud C HUCHOJIb30BAaHUEM MYJIbTUMEIUITHON ammapaTypbl
oOecrieynBaroT 60jiee BHICOKHI YpOBEHb NMOHMMAHUS CIOXHBIX CTPYKTYp, CXEM B3aUMOCBs3EH
OT/IEJIbHBIX 3JIEMEHTOB.

WutepakTuBHBIE U WHPOPMALIMOHHO-KOMMYHHUKATUBHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH,
UCIOJIb3YEMbIE B ayAUTOPHBIX 3aHATHUSX, B COUYETAHMM C BHEAayAUTOPHON paboToil co3jparor
JIOTIOJTHUTENbHBIE ~ YCIOBUS ~ (OPMUpPOBaHMS U pa3BUTHS  TpeOyeMbIX  KOMIIETEHLUH
oOydaromuxcsi, MOCKOJIbKY TO3BOJIAIOT OOECHe4YuTh AaKTUBHOE B3aMMOJEHCTBHE BCEX
YYaCTHUKOB. DTH METO/IbI CIIOCOOCTBYIOT JTMYHOCTHO-OPUEHTUPOBAHHOMY HOJIXO/Y.

g MHBaNMIOB M JIUL ¢ OTPAaHUYECHHBIMM BO3MOKHOCTSIMHM 3JI0POBbSl YCTaHABJIMBACTCS
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0COOBIi TOPSATOK OCBOCHHUS YyKa3aHHOW JUCHHMIUIMHBL B  00pazoBaTelbHOM TIpoIecce
WCIIONIB3YIOTCS  COIMAJIbHO-aKTUBHBIE H  PE(IICKCUBHBIE METOABl OOYy4YEHHs, TEXHOJIOTHH
COLIMOKYJIBTYPHOH peabuIuTaIK C LENbI0 OKa3aHHs MOMOIIM B YCTAHOBIICHUU IMOJIHOIICHHBIX
MEXJIMYHOCTHBIX ~ OTHONIEHHWH ¢  JPYrMMH  CTYJAEHTaMH, CO3JaHHMH  KOM(OPTHOTO
MICUXOJIOTHYECKOT0 KIUMaTra B CTyJIEHYECKOW rpymme. Brlmeo3HaueHHbIe 00pa3oBaTelbHBIC
TEXHOJIOTMHM JaloT Hambosiee 3(P(HEeKTUBHBIC PE3yIbTaThl OCBOCHMS AUCIUIUIMHBI C TO3WIIUAN
aKTyaJlM3allid  COJIEPKAaHUS TEMbl 3aHATHS, BBIPA0OTKH MPOJYKTUBHOTO  MBIIIJICHHUS,
TEPMHUHOJIOTHYECKON TPaMOTHOCTH W KOMIIETEHTHOCTH OO0y4YaeMOro B acIHeKTe COIHAIbHO-
HANPABICHHOW TMO3UIMK OyIyIIero CHerualncTa, W MOTHBAIMM K WHUIUATUBHOMY |
TBOPYECKOMY OCBOEHHUIO YYEOHOr0 MaTepurara.

WuauBuayaibHbIE KOHCYJIbTAIlMM OOYYAOIIUXCSl TMPOBOMSTCS €XKEHEICIbHO B (dopMme
nuanora. Jljist aui ¢ orpaHUYEHHBIMA BO3MOKHOCTSIMU 3JI0POBBS MPEYCMOTPEHA OpraHu3aus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

Konunue
Bun 3anarus Vcnionb3yeMble MHTEPAKTUBHBIE 00pa30BaTEIIbHbIC
Cemectp CTBO
(JI, ITP, JIP) TEXHOJIOTHH
4acoB
1 JI Jlexuus ¢ 31€eMEeHTaMH I1eJarOrn4eCKUi 3BpUCTUKHU 14

Bbecenpl, pa3dbop cuTyanuii, noctaHOBKH MPOOIEMHBIX U
CUTYALIMOHHBIX 3aJaHUN

2 JI Jlexuus ¢ 21€eMEHTaMH IeJarOrn4eCKui 3BpUCTUKHU 14
Becenpl, pa3dop cuTyanuii, NOCTaHOBKK MPOOIEMHBIX U
CUTYyalIMOHHBIX 33[[3HI/II>1

HUmozo: 28

4, OuneHovnblie CpeacTBa AJisl TCKYIIEro KOHTPOJIA YCIIECBAEMOCTH U l'[pOMC)KyTO‘IHOﬁ

aTrrecTaumu.
4.1MoH/1 OLIeHOYHBIX CPEACTB /1Jisl IPOBeJeHUsI TEKYILero KOHTPOJIs.
Texynui KOHTPOJIb IO pa3zienaM AUCIHUIUIMHBL, U3y4aeMbIM B |1 cemectpe,

OCYILECTBIISICTCSI B YCTHOW M NMUCbMEHHOW (opMe Ha 71a0OpaTOPHBIX 3aHATHSAX M BKIIOYAET
cienyromue BUIbl U (OPMbI KOHTPOJS: BXOJHOW (AMAarHOCTUYECKHI TECTOBBIN), TEKYLIUI
(YyCTHBIM (QpOHTANBbHBIN, NMUCBMEHHBIM, pelleHue 3a7ady W YINpPaKHEHHH), MPOMEXYTOUHBIH

(MUChMEHHOE TECTUPOBAHKE, KOHTPOJIbHAS paboTa).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPECTABIAET COO0N MPOBEPKY YCBOCHHUS Y4eOHOTO
MaTepuaia, peryjasipHO OCYIIECTBISEMYIO Ha MPOTSHKEHUH cemecTpa. K 1ocTomHCTBaM 1aHHOTO

TUIIA OTHOCHUTCS €r0 CUCTEMAaTUYHOCTh, HEITOCPEICTBEHHO KOppEIUpyrolias ¢ TpeOoBaHHEM
MIOCTOSIHHOTO U HEMTPEPHIBHOIO MOHUTOPUHIA Ka4eCTBA O0YUEHHUS.

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB MOXET MPEJCTABIATh COOOM:

— YCTHBIH OIpoc (TPYyNIIOBOI UM MHAWBUIYaTbHBIH);

— MPOBEPKY BBINOJHEHUS MUCbMEHHBIX JOMAIIHUX 33JIaHUN;

— MpoBeJieHre J1abopaTOPHBIX padoT;

— IpOBE/IEHUE KOHTPOJILHBIX paboT;

— TECTHUpPOBaHUE (MMCbMEHHOE U KOMITBIOTEPHOE);

— IpOBE/IEHUE KOJNTIOKBUYMOB (B TUCbMEHHOW WJIM YCTHOH (opme);

— KOHTPOJIb CAMOCTOSTEIILHON paOOThI CTYICHTOB (B MMCHbMEHHOW WIIM YCTHOU (popme).

IIpu TekymeM KOHTpOJIE YCIIEBAEMOCTH aKLEHT JIENaeTCsl Ha YCTaHOBICHUU MOAPOOHOMH,

peaslbHOM KapTHUHBI CTYA€HYECKUX JTOCTH)KEHUN M YCHEIIHOCTH YCBOECHMS MMHU y4eOHOW Mpo-

T'paMMBI Ha JaHHBIA MOMEHT BPCMCHH. HpI/I 9TOM KOHTPOJIC YUUTBIBACTCS IMMOCCINACMOCTDb

CTYJCHTOM ayJUTOPHBIX 3aHATHH (Je7TaeT OTMETKY B ayJUTOPHOM >KypHalie), OLIEHHBAeT
YPOBEHb Y4YacCTHsl CTYAEHTOB B ayAMTOpHOW paloTe, CTEleHb YCBOCHHS HMMHU Y4eOHOTro
MaTepuaga M Bbl- SBISIET HEJOCTaTKH B IIOATOTOBKE CTYAEHTOB B LEIAX JAJbHEHIIEro

COBEPIICHCTBOBAHMS
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METOJMKH TPENOJIaBaHusl JaHHOW IUCIUIUIMHBI M aKTUBU3AIMU PaOOTHI CTYACHTOB B XOJE
3aHSITHH.

JluarnocTuyeckoe TectTupoBanue. Ero 1einp - onpeeneHne UCXOHbIX 3HAHUM U
0COOCHHOCTEI MBILUICHUS CTYIECHTOB JI1 KOPPEKTHUPOBKU COAEpk aHUS Kypca, HOpMUPOBAHUS
TPACKTOPUU OO0yUICHHSI:

- XUMHS U3YyYaer ...

- Moub — 310 ...

- XMMHYECKOE BELIECTBO — 3TO ...

- [lepeuncnute OCHOBHBIE 3aKOHBI XMMHH.

- YkaxkuTe BaKHEHIne TEOPUH, COCTABIISIONINE OCHOBY XUMHH.

- VI3 mepeuncieHHbIX SBJICHUN BBIOEPUTE TO, KOTOPOE HENb3S OTHECTH K XUMHYECKHM:
pacTBOpPEHHE COJIM B BOJIE; CBEPTHIBAHHE KPOBH; B3PhIB JUHAMUTA; pa3/iejeHHe U30TOMOB ypaHa
¢ oMot tuddysun.

- [Ipocreiimas (smnupuueckas) popmyia yKa3bIBaer ...

- XUMHUYECKUH IIEMEHT XapaKTepUu3yeTcs

- Ilox HOpMaJIbHBIMH YCIIOBUSIMU B XMMHHU [10IPAa3yMEBAIOTCS CIIEAYIOIINE YHCIEHHBIE
3HAYEHUS TeMIIepaTyphl U AaBICHUS ...

- CKOJIbKO aTOMOB BOJIOPO/Ia COAECPKUTCS B 224 11 OyTaHa npH H.y.?

- CKOJIBKO M KaKHX dJIeMEHTapHBIX YacTHI] 06pa3yloT aToM u3oTomna ¢ropa °F?

- Onpenenure KBAHTOBBIE YKCIIA, OMUCHIBAIOIINE COCTOSHUE BAJIEHTHOTO 3JIEKTPOHA

aToMa BOJIOPOJa B OCHOBHOM COCTOSTHUH.

- Onpenenure Bal€HTHOCTb U CTENIEHb OKUCIIEHUS aTOMa a30Ta B MOJIEKYJIE a30THOM
KHUCTIOTHI.

- Uro Takoe XxuMH4ecKast CBsI3b?

- XuMHuecKkas peakiius 0053aTelbHO COMPOBOKAAECTCS BbIICTICHIUEM UITU TMOTJIOIIEHUEM
SHEPIrUH, TOCKOJIBKY ...

- [IpuBenute GopMynbl COEAMHEHUH, UMEIOIINX: a) KOBAJEHTHYIO HEMOJSPHYIO CBs3b, 0)
KOBAJEHTHYIO MOJISIPHYIO CBSI3b, B) MOHHYIO CBS3b, I') OJJHOBPEMEHHO MOHHBIE U KOBAJICHTHbBIE
CBSI3H.

- [IpuBenuTe NpUMeEphl SK30TEPMUYECKUX PEAKIUH.

- B kakux enuHUIAX U3MEPSIETCs CKOPOCTh XUMUUECKOM peakuu?

- Ot Kakux ()aKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOMN peakuu?

- Kakue BemiecTBa Ha3bIBAIOT KaTaau3aTOpaMu?

- XUMHYECKHE peaKlUU, TPOTEKAOIUE B MPOTUBOIOJIOKHBIX HAIIPaBJICHUSX,

Ha3bIBAIOTCA ...

- Kak npuroroButs 100 r 10% pacTtBopa caxapa?

- DIEKTPOJIUTHI — ITO JIFOOBIE BEIECTBA, KOTOPBHIE ...

- K cunpHbIM 371€KTponuTaM OTHOCSTCS ...

- BoHblii pacTBOp COM MMEET IMIETOYHYIO Cpeay, €CIIM COIb 00pa3oBaHa ...

- Kakue peakunn OTHOCAT K OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIM?

- K BaXHEHUIIIMM OKUCITUTENSIM OTHOCSTCS ...

- Ha kakue nBa TMna MOXHO MOJIpa3iesiuTh BCE XUMUYECKHE BELIECTBA?

TecrupoBanusi no reme: CKOPOCTbL XUMHYECKHX PeaKUMil M XMMHYECKOe paBHOBeCHE

Ilpumepnuotii 6unrem mecmuposanus

1. VkazaTh MaremMaTuyeckoe BHIPAKEHHE CKOPOCTHU MPSMON peaKlnu:

3Fe + 4H>0 (r) < Fe304+4H>

1) v=k[Fel®[H0]%  2)v =k [Fe] [H20];

3) v =k[H0]* 4) v = [Fe]’[H20]1% 5) v = k [Fe] [H20]°

2. Yka3arb BeIpaK€HHE KOHCTAHTBI PABHOBECHUS PEAKLIUU

Fe203 + 3CO « 2Fe + 3CO»

K= [Fe,05][CO]? . 17
[Fe]2[cO,]*



co,13? Fel’[CO,]? 3[co 3[co
[ 2]; :[53][ 2] ;4)K:[ 2].5)},{: [co]
[co]3 [Fezf)g] [co]3 3[co] S[COZ]

3. Kak m3menurcs koHneHTpamnus kaxmoro kommnonenra B cucreme Nz + 3Hz « 2NHzmpu

YBCIMYCHUHN KOHLCHTPAIIUX a30Ta.

1) 2K = 3)K

1)yBenuuuTcs, [NH3] yBenawmuuTcs;
2)yMEHBIINTCA, [NH3] ymenbiunTes;
3)yMEHBIIUTCS, [NH3] yBenamuuTcs;
4)yBenuuurcs, [NH3] ymenbimnTes;
5)yMeHBIIUTCSA [NH3] se m3menurcs.

4. Kak moBiusieT MOBBIIICHUE IABJICHHS Ha COCTOSHUE XUMUYECKOTO PABHOBECHS B CHCTEME:
C+ H20(map) «= CO +Hz

1) paBHOBECHE CMECTUTCS BIIPABO;

2) paBHOBECHE CMECTUTCS BJICBO;

3) paBHOBeCHE HE HAPYIIUTCS.

5 Kak moBnusieT MOHMKEHUE TEMITEPaTyphl Ha COCTOSIHIEC XUMHUYECKOTO PAaBHOBECHS B

cucreMe:2NO + O < 2NOg; AH<0

1) paBHOBecHe HE HAPYIIUTCS,

2) pPaBHOBECHE CMECTUTCS BIICBO;

3) paBHOBeCHE CMECTUTCS BIIPABO.

Kpumepuu ouenku mecma: npaBunbHbeix 0TBeToB 90-100% - «otnmuuno», ot 80 % 10
90%— «xoporoy», ot 60 % 10 80%— «ymOBIETBOPUTEILHO», MeHbIE 60 % - «HEYIOBICTBOPH-
TEIBHOY.

TecTupoBanusi no teMe: OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH
Ilpumepnuiit oOunem mecmuposanus
1. K xakoMy TUIly peakiiuii OTHOCUTCS JJaHHAs PEeaKIusi?
KOH+C12 — KClO3+ KC1 +H20
1) peakius MEXMOJIECKYISIPHOTO OKHUCIICHHUST — BOCCTAHOBJICHHMS;
2) peakius BHYTPUMOJIEKYISIPHOTO OKUCIICHUS — BOCCTAHOBIICHHS,
3) peaxiyst JUCIPOTIOPIIMOHUPOBAHHS.
2. ATOMBI KaKOTO 3JIEMEHTA, U3MCHSISI CTETICHb OKUCIICHUS, OKUCIISIINCH B PEaKIINU:
Pb(NO3)2 — PbO + NO2 + O2
1) cBuHIa; 2) a30T1a; 3) KUCIOpoaa; 4) CBUHIIA U a30Ta; 5) a30Ta M KUCIOPOAA.
3. CKOJIBKO 51eKTpoHOB oTaaeT uon Cr¥* B peakium:
Cr** + Brz+ OH — Cr0™ + Br + H20
1)1;2)2;3)3;4)4,5)5.
4. CKOJIbKO MOJIEKYJI a30THOM KHCIIOTHI Y4acTBYET B KaUeCTBE OKHUCIHUTENS B PEAKINH:
FeS + HNO3z — Fe(NO3)3+ S + NO + H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kaxoif cpenie ocymiecTBIsSeTCS peaKIlysl, MPOTEKA0IIas o0 CXEMe:
MnO;+ KC103+ ... = Ko2MnOs + KC1 + ...
Kpumepuu ouenxku mecma: nipaBuinbHbIX 0TBETOB 90-100% - «oTimanO», oT 80 % 10
90%-— «xoportioy, oT 60 % 1o 80%— «ymoBIeTBOPUTETHHOY, MeHbIIe 60 % -
«HEYOBJIETBOPUTEIILHO

Konmponvnaa paéoma sBnsercst OAHON U3 CIOXHBIX (opM mpoBepku. KoHTponbHas
paboTa, KaKk MPaBHUIIO, COCTOUT U3 HEOOJBIIOr0 KOJUYECTBA CPEIHUX IO TPYAHOCTH BOIPOCOB,
3a[a4 WK 3aJlaHui, TpeOYIOIMX norucka 000CHOBAaHHOTO OTBeTa. Bo BpeMsi MPOBEPKH U OLIEHKH
KOHTPOJIbHBIX IMCbMEHHBIX Pa0OT MPOBOJUTCS aHAIM3 PE3yJIbTATOB BBIIOJIHEHHUS, BBIABISIIOTCA
TUIMYHBIC OMIMOKHU, a TaKKe NMPUYMHBI UX TosBIeHUsA. KoHTponbHas paboTa 3aHUMAaeT 4acTb
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y4eOHOT0 3aHIATH ¢ Pa300POM MPABIIIBHBIX PEIICHUN HA CICIYIONIEM 3aHSITHH.
[lepeueHb KOHTPOJIBHBIX PAOOT MPUBEACH HUXKE.
Konumponsnas paboma 1. OcnosHvle nousmus u 3aKOHbL XUMUU
Ilpumepnolii 6unem Kk KOHmMPOILHOU padome

1. Beruucnure MOJIIPHYIO MacCy SKBUBaJIeHTa MeTaiia, eciau 0,2 T ero BHITECHIIN U3 KUCIOThI
78 M1 Boziopoia, uameperHoro mnpu 17 °C u naBienun 98642 Ila.
2. BeruucnuTh MOJIIpHYIO Maccy rasa, ecii Macca 280 M ero npu temmneparype 21 °C u naBie-
uun 2.026-10° 11a pasna 0,65T.
3. I'me conmepxutcst 6ombie monekyir: B 1 11 xmopa nipu 23 °C u nasnerun 98 500 [Ta umu B 1 11
okcyaa yraepoaa npu 55 °C u nasnenuu 10 600 I1a?

Koumponsnas paboma 2. Pacmeopul

Ilpumepnulii Ounem Kk KOHMpPOALHOU padome
1  BoiuncauTe MOJSIPHOCTH pacTBOpa ¢ MaccoBoit noneir Ha SO415%, Ilnotaocts 15% pac-
tBOpa Hz SO4paBna 1,1 r/min.
2 K 150r pactBopa rupoKcH/Ia Kajius ¢ MacCoBOM noseit 6% modasumm 9 r KOH.
OnpenenuTb MacCoOBYIO JIOJIIO LIEJIOYH B [TOJIy4YEHHOM PacTBOPE.
3. Onpeznenuts Maccy pacTBOpa TUAPOKCHIA KalKs ¢ MaccoBOM foueit 20 %, KOTopyro Heo0-
xouMo rpudaBuTh K 200 T. pacTBopa ¢ maccoBoit goieit 70%, aTo0sl momyTs50% pacTBop.
4 JInsa neritpanu3anuu 20 mia KOH notpe6oBaniocs no6aButs 15 Mt 0,3 H

Kpumepuu oyenku KOHTPOJIBHBIX pabOT:

— OLIGHKA “3a4TE€HO’’ BBICTABIIAETCS CTYICHTY, €CIIM OH MPABUIBHO MPUMEHSIET TEOPETH-
YeCKHe MOJI0KEHUS Kypca MPH PEIICHUN MPAKTHYECKUX BOTPOCOB M 3ajady, BIaJeeT HEOOX0au-
MBIMH HaBBIKaMU U MIPUEMaMH UX BBIMOJIHEHHUS,

— OILICHKA ““HE 3a4TE€HO’’ BBICTABJISETCS CTYACHTY, €CJIM OH HE 3HAET 3HAYUTENIbHOM YacTu
MIPOrpaMMHOT0 MaTepuaa, B pacueTHOM YaCTH KOHTPOJIBHOU pabOThI IOMYyCKAeT CYIECTBEHHBIC
OIIMOKH, 3aTpyAHAETCS OOBSCHUTH PACUETHYIO YacTh, a TAaK)K€ HEYBEPEHHO, C OOJBIIMMH 3a-
TPYIHEHUSIMU BBITNIOJHAET 3a/1aHUsI UJIA HE CIIPABJISIETCS C HUMHU CaMOCTOSITEIBHO.

[TnanupyembiMu (OpPMON TEKYIIErOo KOHTPOJISI 3HAHUH CTYIEHTOB MO pas3jenaM TUCIIH-
IUTMHBI, U3y4aeMbIM BO 2 CEMECTpE, SIBJISI€TCA YCTHBIM ONpOC Ha JaOOPAaTOPHBIX 3aHATUSAX IO
TEOPHM METOJ/la aHAJIN3a, UCIOJIb3YEMOro B Ja0OpaTOPHOM HPAKTUKYME, U OCOOCHHOCTSIM BBbI-
MOJIHSAAEMOM TabOpaTOpHOM pabOThI, a TAKKE PEHTHHIOBbIE KOHTPOJIbHBIE PA0OOTHI.

IIpumepHbIii NepeyeHb BONPOCOB 10 TEOPUH METO/Ia AaHAIU3A, HCI0JIb3YeMOr0 B Jia-
0OpaTOpPHOM NMPAKTHKYMeE, H 0COOEHHOCTAM BbINOJIHSIEMOM JIa0OPaTOPHOH PadoThI:

1. Yro Takoe nepBUUHbIe cTaHAapTHBIE BenlecTBa? Kakue TpeGoBaHMs K HUM NPEAbSBISIOTCS?

2. Ha3zoBuTe OCHOBHBIE CITIOCOOBI TPUTOTOBIIEHUS CTAaHAAPTHBIX PaCTBOPOB.

3. Kakwue pacTBOpbI Ha3bIBaIOTCS BTOPUYHBIMU CTaHAApTHRIMEU? Kakum 00pa3oM ycTaHaBiImBa-
10T UX TOUYHYIO KOHIIEHTPALHIO?

4. JlaiiTe onpezeneHUe CIEIYIOIINUM MOHATUSAM: TUTP PacTBOpa; YKBUBAJIEHT BEIIECTBA; GaKkTOp
SKBUBAJIEHTHOCTH; MOJISIpHAsl KOHLIEHTPALIMs;, MOJISIpHasi KOHLIEHTPAlUs AKBHUBAJIEHTA; Mac-
coBas aond. [IpuBeaure popmysbl, CBA3BIBAIOIINE 3TH MOHATHS.

5. B uyem 3akiouaeTcst CyTh METOAA KUCIOTHO-OCHOBHOTO TUTpoBaHus? Kakue peakiuu jexar
B OCHOBe 3T0ro merosaa? TpeGoBaHUs K peakIUsiM B METOJ€ KHCIOTHO-OCHOBHOTI'O TUTPOBA-
HUS.

6. Kakue BemecTBa MOXXHO MMPUMEHSATh B METOJIE KUCIOTHO-OCHOBHOT'O TUTPOBAHUS B KAUeCTBE
tutpanrta? TpeboBaHus.

7. C noMOIIbIO0 KaKUX CTAHJAapPTHBIX BEIIECTB MOKHO CTAHAapTU3HPOBATH KUCIIOTHI, OCHOBA-
HUS?

8. Kak onpeznenuts Ha MpakTHKE MOMEHT OKOHYAHUS TUTPOBaHU? YKa3aTh €ro Ha KpUBOM
TUTPOBAHHS.

9. Huaukaropsl B METOZE KUCIOTHO-OCHOBHOTO TUTPOBAHUS: TPeOOBaHUS, OCOOCHHOCTHU CTPO-
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€HHsI, OT Yero 3aBUCUT U3MEHEHHE OKPACKU M KaK 3TO MOKHO 00BsICHUTH? [Ipumepsr

10. Kak BeIOpaTh MHIUKATOP /AJIs KOHKPETHOTO TUTPOBAHUS?

11. IlpeacTaBuTh BUII KPUBBIX TUTPOBAHUS CHIIBHBIX U CIIA0BIX KUCIIOT U OCHOBAaHUH. YKa3zaTh
TOYKY SKBUBAJICHTHOCTH.

12. Tlo xkakoMy 3aKOHY IPOBOJUTCS PACUET PE3yNbTaTOB TUTPOoBaHUA? OOBACHUTH Ha IPUMEPE
nabopaTopHO pabOTHI.

13. Ha yem oCHOBaH METO] MOJIEKYJIIPHON CIIEKTPOCKONNH B BUAMMOM 1 YD 00nacTsax crekrpa.

14. BzanmoielicTBHE BEMIECTBA C JIEKTPOMAarHUTHBIM U3 Ty4eHUEM B BUIUMOU U Y D o0acTsax
CIEKTpA.

15. OcHOBHO 3aKOH TMOTJIOMICHUS JIEKTPOMArHUTHOTO U3ITydeHHst. MossipHbIi K03 uiment
CBETOIOTJIONIECHUS

16. CriexTp MOTJIOMIECHUS ¥ OCHOBHBIE (JOPMBI €r0 MPECTaBICHUSI.

17. [aiiTe onpenenenre ONTUYECKON MIOTHOCTH, TPOITyCKaHUSI.

18. Cxema ®3Ka. Jlerekropsl. CriocoObl MOHOXpOMATU3AIMH W3TydeHus. KakoB mpUHIKIT TOA-
60pa cBETOQMIBTPOB IIPU POBEICHUH (POTOMETPUIECKUX U3MEPEHU?

19. OcHoBHBIE OTIUYHSI CTIEKTPOPOTOMETPOB OT POTOIIEKTPOKOIOPUMETPOB.

20. Crioco0bI mepexo/ia OT aHATUTUIECKOTO CUTHAJIA K KOHIICHTPAIUU B METOJIE MOJICKYJISIPHOM
CHEKTPOCKOMUHU B BUANMON U YD obnacTsx crekrpa.

21. Ha 9yem oCHOBaHBI JIEKTPOXUMUYICCKIE METO/IBI aHATTN3A.

22. CyurHocTh METO/1a TOTEHIIUOMETPHH.

23. YeM OTIIMYAIOTCS DIIEKTPOABI CPABHEHHUSI OT U3MEPUTEILHBIX 3JIEKTPOIOB?

24. OnuiuTe NPUHIMI paObOThI XJIOPCEPEOPSHOTO IEKTPOIA.

25. [TpuHIUN NEHCTBUS METAUNTMYECKUX SJIEKTPOJIOB.

26. NouncenektuBHbIC A1eKTpoibl? CTEKISIHHBIN 21ekTpo. Onpenenenue pH.

27. Crioco0bl Tiepexo/ia OT aHATUTUIECKOT0 CUTHAJIA K KOHIICHTPAIIUH B METO/IC TOTCHIIMOMET -
pHH.

28. TloTeHIIMOMETpHYECKOE TUTPOBAHKE. B KaKuX KOOpJMHATAX MOYKHO ITOCTPOHUTH KPUBYIO T10-
TEHIIUOMETPUIECKOTO TUTPOBAHUSA?

IIpuMepsl peiiTHHIOBBIX KOHTPOJIBHBIX PadoT N0 Kypcy
PeiiTuHroBasi KoHTpoJbHas padora Nel
1o TeMe «Kucnomno-ocnognoe pagnogecue u KUCI10mMHO-0CHOBHOE MUMPOGAHUE»

TUIIOBOM BAPUAHT

1 CdopmynupyiiTe 3aKOH JEHCTBYIONMIUX MacC JIJIi PABHOBECHBIX CHCTEM. 3alHIINTE KOHCTaH-
Thl PaBHOBECHS I CIELYIOIIMX IPOLECCOB: aAucconranuu MypasbnHoi kuciaorst HCOOH +
H,0< HCOO™ + H30"; xommekcooOpazopanus Ag* + 35,032« Ag(S:093; (3 6anna).
2. YKaxxuTe OCHOBHBIE IOJIOKEHUS MPOTOIUTHYECKON Teopuu bpéncrena-Jloypu. Paccuunraiite
pH pactBopa, B kotopoMm coaepxurcs 0,1 M HCOOH u 0,25 M HCOONa (KaHCOOH =1,8-10
Y (5 6annos)
3. Omnpenenure (pakTop SKBUBAJCHTHOCTU M MOJIIPHYIO MAacCy SKBUBAJIEHTA KUCIIOTHI B peak-
un: HoSOs+ 2KOH=K>SO03 + 2H,0 (2 6arna)
4. Yto Takoe mepBUYHBIE CTaHAApTHBIE pacTBOphl? Kakue TpeOoBaHMsS K HUM HPEAbABISIOTCS?
HazoBuTe OCHOBHBIE CIOCOOBI MPHUTOTOBJICHHUS CTAaHIAPTHBIX pacTBOpPOB.B MepHOU Kobe Ha
500,0 mi pactBopunu 1,4356 r maseneBoit kucinotsl (H2C204:2H20). Onpenenute MOISpHYIO
KOHIIEHTPALIMIO, MOJISIPHYIO KOHIIEHTPAIIMIO SKBUBAJICHTA U THUTP MOJIY4YEHHOTO pacTBopa (5 6ai-
7108).

PeiiTuHrOBasi KOHTpPOJIbLHas1 padora Ne2
10 TeMe «OKUCAUmMeNbHO-60CCMAHOGUMENbHOEC U KOMNIAEKCOHOMEMPUYECKOEe MUMPOBAHUE»

TUIIOBOM BAPUAHT
1. PaccraButh K03 (HUIMEHTHI U OMPEIETUTH MOJIIPHYIO MACCy YKBHBAJICHTA OKHCIIUTENS B
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YPaBHEHUH OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINU:

2. IlepmaHranatomMeTpusi; ypaBHEHUS, JEKalle B OCHOBE UCIOJIB30BaHUs IEpMaHraHaTa Kajnus
B KauecTBe okucautens. [Ipurorosnenue, xpanenue u cranaaprusanus pacrsopa KMnOg. Ilpu-
YHHBI U3MEHEHUs TuTpa pactBopa KMnOs. [Tpumenenune metona. Paccunrars Maccy xene3a B 1
1 pactBopa, eciiv Ha TuTpoBaHue 20,00 mu1 ero 3arpadeno 15,70 mu 0,1004 M pactBopa KMnOg4
(f=1/5). (5 6annos)

3. MeTanoxpoMHble HHIUKATOPhl. MexaHu3M uX AelcTBUs, TpeOoBaHUs K HHAUKaTopam. [Ipu-
BEJIUTE PUMEPBI METAIUIOXPOMHBIX HHAUKATOPOB. (5 6an108)

PeiiTuHroBasi KOHTpo/IbHasA padota Ne3
1o TeMe «DPu3uKo-xumuuecKue Memoovl AHAIUZA»
TUTIOBOU BAPUAHT
1 Ha 4em OCHOBaH METOJ] MOJICKYJIIPHOM CIIEKTPOCKONUYU B BUAUMON U Y D 0051acTAX CrieKTpa.
CriekTp TOTJIOMEHUS U OCHOBHBIE ()OpPMBI ero mpencrapieHus. OCHOBHOM 3aKOH MOTJIOIICHHS
3JIEKTPOMAarHUTHOro0 u3iydyeHus. Jlaiite ompeneneHue ONTUYECKOW IUIOTHOCTH, MPOITYCKAHMS.
Cxema ®DKa, ocHoBHBIE y31bl TprbOopa. KakoB npuHIMI moxbdopa cBETOQMIBTPOB MPH MPOBE-
neHun poromerpuueckux uzMepenuit? CrocoObl mepexoia OT aHAJIUTUYECKOrO0 CHUTHajIa K
KOHIIGHTPAIlMd B METOJIE MOJICKYJIIPHON CHEKTPOCKONUHU B BUANMON 1 YD o6snactax crekrpa.
(5 6annos)
2. Xpomarorpamma. Kakoii 0OCHOBHO# mapameTp UCIOIB3YIOTCS JIsl ACHTH(HUKAIIMH BEIIECTB B
xpomatorpaduu? HazoBuTe OCHOBHBIE MapaMeTPhl, UCIOIb3YEMbIE ISl KOJTUYECTBEHHBIX H3Me-
penuii B xpomarorpaduu. O0paboTka pe3ynbTaToB Xpomarorpaduueckoro ananusa. (5 6an108)
3 TloTeHuuomeTrpuyeckoe TUTpOBaHHE. B KakuxX KOOpAMHATAX MOXHO MOCTPOUTH KPUBYIO IMO-
TEHIIMOMETPUYECKOI'0 TUTPOBAHUSA U KaK ONpPEJNEIUTh 00bEM B TOUKE SKBUBaJeHTHOCTU? [lpu-
MEHEHHE METO/Ia U €ro MPEeuMyIEecTBa. (5 6aL108)

Kpumepuu oyenku peitmunzoevix KOHmMpobHvix padom: 15-12 6amioB - «OTIUIHOY,
11,5-8,5 — «xoporio», 8-5 — «yJ0BIETBOPUTEIBHOY», MEHBIIE 5 - «HEYJOBIETBOPUTEIHHO

4.2 ®oHJI OLIEeHOYHBIX CPEICTB /AJs MPOBEAeH!s MPOMEKYTOUHOI aTTecTalMu.

dopMaMy MPOMEKYTOYHOM ATTECTALMHM 110 JUCLHUIUIMHE SIBISAIOTCA B 1 cemecTpe — 3a-
4eT, BO 2 CEMECTPE — IK3aMEH.

Bonpocut k 3auemy:
1.CrexnoMeTpHUeCcKUe 3aKOHBI XMMUHU HX POJIb B COBpeMeHHON XuMuH. [Ipobiembl 3KOJI0THH.
2.BoJiHOBBIE CBOMCTBA AJIEKTPOHOB B aTroMe. Jlyaau3m 3JIeKTpoHa.
3. OCHOBBI KBAHTOBO-MEXaHUYECKON TEOPUH CTPOEHUS aTOMA.
4 KBaHTOBBIC UHClIa. ATOMHEIE S, p, d, f - opOouTanu.
5 ITpuHIUIBI 3aII0IHEHUE IEKTPOHAMH aTOMHBIX OpOUTAaNIeH.
6. [leprnoauueckuii 3akoH. [leproanueckas cucrema snementoB .M. Menneneesa. Knaccudu-
KaIus 3JIeMeHTOB (s-, p-, d-, ).
7. Xumnueckas cBsa3b. [lorstre o metone BC u MO.
8. KoBanenrtHas cBs3b. CBOICTBA BELIECTB C KOBAJIEHTHON CBA3BIO.
9. Nonnas cBsi3b. DIEKTPOOTPUIIATENLHOCTD 3JIEMEHTOB.
10.BonopoaHas cBsi3b U €€ CBOWCTBA.
11. CBa3b B MeTaiiax. CBOMCTBA BEILIECTB C METAJUIMYECKOM CBS3BIO.
12.Tumpl KpUCTAINIMYECKHUX PEMIETOK U CBOMCTBA COCAMHEHUM.
12.301Has Teopust. [IpoBOgHMKY TOKA U AUDIEKTPUKH.
13. TepmomnHamudeckue cucteMbl. DyHKIIUN COCTOSHUS. DHTAIBINS, SHTPOTIHS, BHYTPESHHSIS
SHEPrHUs — MapaMeTphl COCTOSIHUA BemiecTB. CTaHIapTHBIE TEPMOAMHAMUYECKUE TapaMeTphl 00-
pa3oBaHUs BEILIECTB.
14.TlepBblii 3aKOH TEPMOJTUHAMUKH.
15.Onepretudeckue 3GHEKTh XUMUUYECKUX peakiuid. TepMOXUMHUUECKUEe YpaBHEHUsI. 3aKOH
I'ecca u ero UCOIB30BaHUE I TEPMOXUMHUUYECKUX PACUETOB.
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16.1TonsTre 06 sHTponMU. DHTpOMUS (a3zoBoOro nepexoa. Bropoii 3akoH TEpMOIMHAMUKH.
17.N3006apH0-n30TepMHUUeCKri moTeHnual (3Heprust [ mo60ca). Hanpapienune npoTekanus Xu-
MHUYECKUX PEAKIUH.

18. CxopocTh XuMHYECKON peakiiy U (PaKTOpbl Ha €€ BIUSIOLINE. 3aBUCUMOCTb CKOPOCTH pe-
aKLIMM OT KOHLEHTPALUu. 3aKOH JIeHCTBYIOIIUX Macc.

19. 3aBHCHUMOCTh CKOPOCTH peakiiuu oT Temneparypsl. [IpaBuno Bant-I'odda.

20.ITonsiTHE O TEOPUHU AKTUBUPOBAHHOTO KOMIUIEKCA. DHEPTUs aKTUBALIMH.

21.I'oMOreHHbIN U reTeporeHHbIN Katanu3. ABTokaTanus. epMeHTaTUBHBIN KaTalu3.

22. O6paTtuMbIe U HEOOpAaTUMBIC peaknu. XuMudeckoe paBHoBecue. [Ipuniumn Jle-Ilarense.
Cwmemienue paBHoBecus. KoHcTanTa paBHOBECHS U (DAKTOPBI HA €€ BIHSIOLIHE.

23. [lucniepcHble cucTeMbl U Ux kinaccuduxanus. [ToHATHS 00 HIeanbHBIX U peaJbHbIX PacTBO-
pax.

24. Xumuueckas teopus pactBopoB I.1. MenneneeBa. O01ue CBOMCTBA paCTBOPOB.

25. 3akonsl Paysms.

26. Ocmoc. 3akon Bant-TI'opda. Ocmoc B npupoze. M3oronnueckuit KoaGhumenT.

27 IlpencraBieHyue 0 MEXaHU3ME AIEKTPOJIUTHUECKON AUCCOLMAIMM B BOJHBIX PACTBOpaxX.
28.Ctenenp aucconnanuy U GakTopsl Ha ee BiHstonre. 3aKoH pazdasineHus OcBanbaa
29.KoHcTaHTa qucconuanii u (GakTopsl HA €€ BIUSIONIHE.

30 Bona ee ponb B ipupoe. MlonHoe npousBeaeHue Boabl. Bogopoanslii mokaszarens ( PH )
pacTBopa.

31. bydepHbie pacTBOpsI U UX cBOMCTBA. MIX ponib B mpupoe.

32. IloHsiTHE O TEOPUU CHIIBHBIX AIEKTPOIUTOB. AKTUBHOCTB, KOO GUIIMEHT aKTUBHOCTH, HOH-
Hasl CHJIa pacTBOpA.

33. I'mapomms coneit. HeoOparumerii ruaposnm3. CTerneHb 1 KOHCTaHTa THAPOIN3a. Biusiaue
TEeMIEpaTyphl ¥ pa30aBiIeHUs Ha CTENIEHb THAPOIIN3A.

34. IIpoussenenue pactBopumocta (I1P). YcnoBus BeimageHus ocaaka.
35.0kucaNTENbHO-BOCCTAHOBUTEIbHBIE peakiny. Kimaccudukarus. VX pons B mpupoe.

36. DNeKTpOXMMHUYECKHE CBOMCTBA pacTBOPOB. CTaHIapTHBIN AJIEKTPOIHBIN MOTEHIINAT U (pak-
TOPBI Ha HEro BiMstonie. Y pasHenue HepHera.

37. TappBanmueckuit anemenT. DJIC raapBaHUYECKOTO JIEMEHTA.

38.0nexTponn3 paciuiaBa U BOJHOTO pacTBOpa CoJiei.

39.O0mue cBOHCTBA METAJIJIOB M HEMETAJUIOB. XHMHUYECKHE CBOMCTBA.

40. Yrnepon. XMMHUYECKHE CBOMCTBA ITPOCTOrO BEIIECTBA M CBOMCTBA COEIMHEHHN yIiIepo/ia ¢
kucinopoaoM. [TapHukoBbIi 3P PexT.

41. Knaccuduxaius opraHn4eckiux COeIMHEHUM. Y TIeBOJOPO/IbI.

42 Kucnopon. AnnotponHas Moaudukanus. XUMAYECKHe CBOMCTBA. DKOJIOTHUECKUE Mpodiie-
MBI.

43. lllenouynsle MeTa/UIBl. XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB U UX COCIUHEHUM.

44 IllenoyHo3eMeNbHbIE 3JIEMEHTHI. X MMUYECKHE CBOMCTRA

45. CtpoeHue 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeMHEHUH d-371eMeHTOB. XUMHUUYECKast CBS3b B
KOMIUIEKCHBIX COEMHEHUSX.

46.Meton BC u Teopust KpUCTALITMYECKOTO MOJIS O TEOMETPUM U MArHUTHBIX CBOMCTBAaX KOM-
TJIEKCHBIX COCIUHEHUMH.

47.5IBneHne paaoakTUBHOCTH. Bupl paanoakTMBHOCTH. PajgnoakTuBHbIe 31eMeHThl. CIocoObI
0OHapY>XEHHS PaIMOAKTUBHOCTH

48 I'eoxumHuecKas KIacCU(PHUKAIM HIEMEHTOB

Kpurepun ouenku:

OrneHka 3HaHMN MO JAUCLUIUIMHE Ha 3auyeTe npennoiaraeT auddepeHunpoBaHHbIN MO -
XOJI K CTY/ICHTY, Y4€T €r0 MHIUBUAYATbHBIX CIOCOOHOCTEH, CTENeHh YCBOSHHS U CHCTeMAaTH3a-
IIUH 3HAaHUK y4yeOHOro Kypca, yMEHUs JeJaTh JoKa3aTeIbHbIE BBIBOABI H 00001IeHHS, (OPMUPO-
BaHUS OOLIEKYIbTYPHBIX U MPO(HECCHOHAIBHBIX KOMIETEHTHOCTEH.
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OreHnBaeTCsl HE TOJNBKO ITyOMHA MOHUMAaHUS OCHOBHBIX Pa3JesIOB YU€OHOM UCIUILIH-
HbI, HO U ITOCELIAEMOCTh JIEKIUH U 1a00paTOPHBIX 3aHATUH, AKTUBHOCTb IIPH YCTHBIX ONPOCaX U
COJZIEPXKATEIBHOCTh YCTHBIX OTBETOB.

OuneHka Omnucanue
OTBET IOJIHBIA W IPABUIbHBIM HAa OCHOBE M3YYECHHBIX TEOPHM, Ma-
3auTeHo TEpPUAJl U3JI0KEH B ONPEACIEHHON JOrMYECKON MOCIEI0BATEIbHO-

(ITpOBMHYTBIN YPOBEHB) | CTH, IPU ITOM JOIMYCKAIOTCS HECYLICCTBCHHBIC OINMOKH B OTBETaxX
Ha TEOPETUYECKUE BONPOCHI WIM B PEIICHUH 33]a4H, KOTOpPbIE CTY-

JCHT MOXKET UCIIPABUTh 110 YKAa3aHUIO IIPEIIogaBaTCIIA.

OTBET HOJIHBII;'I, HO IIpHU 9TOM J0IyHi€Ha CYHICCTBCHHAA omnoOKa

3auTeHo WIA OTBET HEMOJHBINA, HECBS3HBIN, YACTUYHO OCBOCHHBIC YMECHUS
(TTOpOTOBBIN YPOBEHB) MPUMEHSTh TCOPETUYCCKHIE 3HAHMS IIPU PEIICHHH TPAKTHYCCKUX
po0JeM.
OTBET OOHAPYKUBACT HE3HAHUE OCHOBHOTO COJICPIKAHUS YIeOHOTO
He 3aureno Py Aep v
Marepua’a.

Bonpocwi k sx3ameny:
1. AmnamuTtHueckass XuMHs Kak Hayka. Meronsl aHann3a. Meronuka aHanu3a. OCHOBHbIE CTa-
JIUU XUMUYECKOTO aHaIN3a.
2. XUMHUYECKOE paBHOBECHE B TOMOI€HHBIX CUCTEMaX. 3aKOH JeHcTByronMx Macc. Koncranra
paBHOBECHS: TEPMOJWHAMHYECKAs, peajbHas M yCJIOBHas. AKTUBHOCTb. Koa(uImeHT akTus-
HOCTU. MoJpHas 101 HOHA.
3. Tutpumerpuyeckne METOIbl aHANM3a. TpeOOBaHUS K peakuusM B THTpuMeTpuu. [lepBuu-
Hble U BTOpHuHbIe cTa”aapThl. [Ipumepsl. Ctannapruzanus. CrnocoObl TUTPOBaHUS: NPsIMOE, 00-
paTHOE U 3aMECTUTEIILHOE.
4. TIporonutuueckas teopus bpencrena-Jloypu. OcHoBHbIe ee monoxeHus. Kuciaorsl, ocHoO-
BaHus U amdonuTsl B Teopun bpencrena-JIoypu. ConpsxeHHass npoToauTrdeckas napa. Kon-
CTaHTBI KHUCIOTHOCTH U OCHOBHOCTH.
5. Peakmus aBromporonu3a. Koncranra apronporonusa. MonHoe npousBeneHune Boabl. Bogo-
POJHBIA U TUAPOKCUIIBHBIN [TOKA3aTENN, CBSI3b MeX Ay HUMU. Kucible, 1enounble, HEUTpalbHbIE
pactBopsl. Pacuer pH B pacTBOpax CUJIBHBIX U CIIA0BIX 3JIEKTPOJIUTOB.
6. Ilonarue o OydepHbIx pacTBopax. Mexanusm OydepHoro neiictBus. bydepHas eMKOCTb.
[Tpumepst 6ydepusix cucteM. Pacuer pH 6ydepHoro pactopa.
7. KucnorHo-ocHOBHOe THTpoBaHHe. KpuBas KMCIOTHO-OCHOBHOIO THUTPOBAHUS, TOYKA HKBU-
BAJICHTHOCTH, CKAa4OK TUTpOBaHUA. DakTOphl, BIUAIOMME HA cKadoK. [IpakTnueckoe nmpumene-
HUE KUCIOTHO-OCHOBHOTO TUTPOBAHMUS.
8. HWuamkaropsl, MpuMeHsIEMbIe B METOJIE KHCIOTHO-OCHOBHOTO THTpOBaHMs. OCHOBHBIE TIO-
JIOXKEHUsI NOHHO-XpOMO(OPHOH TeOpuH MHAMKATOpOB. MHTEepBan nmepexona OKpacku KMCIOTHO-
OCHOBHOTO MHAUKaTopa, pT. Ha yem ocHOBaH BbIOOp KUCIOTHO-OCHOBHOT'O MHIUKATOpa?
9. OxuCIMTENbHO-BOCCTAHOBHUTENbHAA peakiys. OKUCIUTENb U BOCCTaHOBHUTENb. CTaHIapT-
HBI OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIM MOTEHIUANI. Y CTPOUCTBO TaJIbBAHUYECKOTO AJIEMEHTA.
CraHaapTHBII BOJAOPOIHBIN 3JIEKTPOS.
10. VpaBuenune HepHcra. BrimsiHue MOHHOW CHIIBI M KOHKYPHPYIOIIUX PEAKIUN Ha BEIUYUHY
AJIEKTPOJHOI0 noTeHana. Biousaue pH Ha BenMn4MHY 3J1€KTPOJHOr0 NOTEHIIUANA.
11. KoHcraHTa OKMCIUTETHHO-BOCCTAHOBUTEIBHOIO paBHOBECHs. PacueT KOHCTaHThl paBHOBE-
CHUsl OKHCIINTEIbHO-BOCCTAHOBUTENIBHON peakny. UTo xapakTepusyer ee BenruunHa? Kak MOKHO
W3MEHUTH HaNpPaBIE€HUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakuu?
12. OxucnIUTENEHO-BOCCTAHOBUTENBHOE THTpOBaHKME. KpuBbie pemokc-tutpoBaHus. DakTopsl,
BIIMSIOLINE HA BEJIMYMHY CKAayKa HAa KPUBOM OKUCIMTEIBbHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHUS.
Pacuer noreHnmana B TOYKE SKBUBAJIEHTHOCTH JJII OKHCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEaK-
1005178
13. MHpaukaropsl, NpUMEHsIEMbIE B OKHCIMTEIbHO-BOCCTAHOBUTEILHOM THUTpoBaHuu. Knaccu-
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¢ukanus, TpeOoBaHMA K HHAMKATOpaM, HpuUMepbl. VHTepBan mepexoja OKpacKu peloKc-
WHIUKATOPOB, pT.

14. Tlepmanranatomerpusi. CyuiHocTs MeTtoAa. IIpurorosinenue, XxpaHeHUe U CTaHAAPTU3ALMS
pabouero pactBopa. [IpakTnyeckoe UCIOIb30BaHHUE.

15. luxpomaromerpus. YpaBHEHHE, Jiexallee B OCHOBe Merona. [Ipurorosnenue pabouero
pactBopa, nHAUKATOphl. [IpuMeHenne merona.

16. KommnekcooOpazoBanue. [lonsiTHE 0 KOMIIEKCOOOpa3zoBaTele, JIMTaHAe, IPUPOJIC CBSI3U B
KOMILIEKce. XelaT, BHYTPUKOMIIJIEKCHOE COEJUHEHUE, AEHTATHOCTh JIMTaHJa, KOOPAWHAIIMOH-

HOe 4Hca0. DakTopsl, BAMAIOIME HA YCTOWYMBOCTH KOMIUIEKCHOIO coeauHeHusa. KoHcraHTa
YCTOMYMBOCTU KOMIUIEKCHBIX COEAMHEHUN: TEPMOAMHAMUYECKAs, peabHasi U yCIOBHAsI.

17. Kommnekcomerpuieckoe tutpoBanue. IJITA. OcobeHHOCTH B3aMMOJICHUCTBHUS METAILJIOB C
OATA. KpuBasg KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHUS. PaKTOpHI, BIUSIOLUINE HA BEIUUYHUHY
CKayKa Ha KPUBOW KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHHS.

18. Muaukatopsl B METO/I€ KOMILIEKCOHOMETPHUYECKOTO THTPOBAaHUS. MeTauIOXpPOMHBIC MH]TU-
Karopbl. MexaHu3M HuX JeHCcTBHUS, TpeOoBaHUS K MHAUKaTopaM. llpuBenurte npumepbl Me-
TaJUIOXPOMHBIX UHIAUKATOPOB.

19. IlpumeHeHHE KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHHUS ISl ONIPEeIICHIS] KATHOHOB M aHUO-
HOB. KoMIekcoHoMeTpuuecKoe onpeaeieHne Kanbuusa 1 Maraus. OnpeneneHue )KecTKOCTH.

20. Knaccudukarus (U3NKO-XUMHUYECKAX METOAOB. JlMama3oH ONpenesieMbIX COACPKAHHIMA.
[Tpenen obnapyxenus. 30uparesibHOCTh, YyBCTBUTEIBHOCTh aHAIM3a MeTo] 1 METOMKa aHa-
nu3a. AHanuTudeckuil curHain. CrnocoOsl mepexoia OT aHATMTUYECKOTO CHTHajla K KOHIIEHTpa-
UM IPagyUpOBOYHBIN rpauK, CTAaHIAPTHON 100aBKH, OJJHOTO 3TAJOHA.

21. DnexTpoMarHUTHOE U3JIydeHue. B3anmoseiicTBre BemecTBa ¢ AIEKTPOMArHUTHBIM H3ITyde-
HUeM B BUAUMON U Y@ obnactsax crnekTpa. OCHOBHOM 3aKOH MOIJIOLIEHUS 3JIEKTPOMArHUTHOTO
u3nydeHuss. MossipHelid ko3¢ dument ceeronorionienus. OnTrHueckas IOTHOCTh, MPOITycKa-
Hue. CriekTp MOIIOIIEHUsI U OCHOBHBIE (POPMBI €r0 MPEICTaBICHUS.

22. Metoa MOJNEKYISIpHON CIIEKTPOCKONUHU B BUIUMON 1 Y@ obmacTsx crekrpa. Cxema ®IKa.
OcHoBHBIE Y376l IpHOOpa. OCHOBHBIE OTJIMYMS CHEKTPOPOTOMETPOB OT (POTOIIEKTPOKOIOPH-
MeTpoB. KauecTBeHHBI U KOJIWYECTBEHHBIM aHain3. CrocoObl mepexoja OT aHATHUTHYECKOTO
CUTHaJIa K KOHIIEHTPALMK B METOI€ MOJIEKYJISIPHON CIIEKTPOCKONUHU B BUAUMON U Y P obnacTsax
CIEKTpa.

23. ATOMHO-abcopOIMOHHasE cleKTpockonus. Pe3oHaHcHoe wu3mydyeHue. Cxema aTOMHO-
abcopOLMOHHOrO crieKTpoMeTpa. VICTOUHMKM pe30HAaHCHOTO M3y4YeHUs (Jlamma C MoJIbIM KaTo-
JIOM U 0e33J1eKTpoHas JlamMIa). ATOMU3ATOPbl, OCHOBHbBIE IPEUMYIIIECTBA NEKTPOTEPMUUECKOM
aTOMM3AIMK 10 CpaBHEHUIO ¢ TuiaMeHHoM. KonnyectBennblil ananus B meroae AAC. [Ipumene-
HUE METOAA.

24. ATOMHO->MHCCHOHHAsi creKTpockomnus. [lomydeHune cnekTpoB wuciyckanus. McTouHukn
B030yx1eHus B Metoge ADC, ux HazHaueHue. [Iponeccel, npoTekaronye B MCTOUHUKE BO30YXK-
neansa. KayecTBeHHBIN U KOJIMYECTBEHHBIN aHanmu3 B Metozie ADC.

25. Pentreno-¢mnyopecuentHsiit ananu3 (POA). CymHocts MeToa. [lonyuenne peHTreHOBCKO-
ro u3nydeHus: npoOsl. KauecTBeHHBINH U KOJIMYECTBEHHBIM aHanu3 B Metone POA. Xapakrepu-
ctuka metoga POA, npumeHenue.

26. DnexTpoxuMHUYecKne MeTonsl aHanm3a [loreHrmomerpus. M3mepenue moreHImana. Jiek-
TPOABI CPABHEHUS U U3MEpPUTENbHBIE 3JIeKTPoibl. [IpuHIMI paboThl cepedpsHOro U xyiopceped-
psHOTO 371eKTpoAOoB. MoHCeneKTUBHBIE AMeKTPoAbl. CTEKISHHBIN 3JIEKTPO/I.

27. KonuuecTBeHHBIN aHaIM3 B METOJE MPsIMOM moTeHunoMmerpuu. YpaBHenue Hepuera. Cro-
coObl mepexoJia OT aHAJTUTHYECKOro CUTHajla K KOHIeHTpanuu. [loreHnuoMeTpruieckoe TUTPO-
BaHue. KpuBas moreHImoMeTpuueckoro TUTpoBaHus? OIpeneneHue TOUYKH 3KBUBAJIEHTHOCTH.
[TpumeHeHre MeTo1a MOTEHIIUOMETPHH.

28. Xpomarorpadus. Cymuocts Merona. Knaccugukanus xpomarorpaduyeckux METOAOB.
Cxema xpomarorpada.

29. Xpomarorpamma. [TapameTpsl, ucronb3yeMble 1S WACHTU(GUKAIIME BEIIECTB M ISl KOJIHU-
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YECTBEHHBIX H3MEpeHUH B Xxpomarorpaduu. OO6paboTka pe3yabTaToB XpoMaTorpapuueckoro
aHaJIM3a.

30. T'azoBas u xuaKocTHas xpomarorpadus. [IpenmyiecTBa >KUIKOCTHONW XpomaTorpaduu me-
pen ra3ooii. lonoOMennas xpomarorpadust. [Ippumenenne MeTomoB.

31. Toukocnoitnas xpomarorpadus. Texauka nposeaenus. [[puHINI HASHTH(PHUKAINN BEIIECTB
B Meroze TCX. YUro takoe koapdummenT Rf? OT kakux GpakToOpoB OH 3aBUCUT?

32. Ot60p npo6. IIpobomoaroroBka. OCHOBHBIE 3TAMbl MOATOTOBKH MPOO K MCIBITAHUSM: BbI-
CyLIMBaHUE, pa3ioxenue npod. CruiaBienue u pactBopeHue. Pacteopureny.

33. Anamu3 muHepana. OCHOBHBIC CTaIUM XMMHYECKOTO aHAlM3a MHHEpaia. Beioop mertona
aHanusa. [IpsMble U Henpsmble METONbI aHainu3a. KauyecTBEHHBI M KOJWYECTBEHHBINM aHaJu3.
O6paboTka pe3yabTaTOB aHAIM3a: UCKIOYECHUE TPOMAXOB U pacdeT JOBEPUTEIHHOTO HHTEpPBa-
JIa.

Kpurepum ouenku:

Onenka 3HaHWMW TO AWCHUIUIMHE HA JK3aMEHE Mpenojaraet audQepeHInpOBaHHBIN
HOJXO/ K CTYACHTY, YYET €ro MHJIMBUAYaAJIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOCHUS U CHCTEMa-
TU3alMY 3HAHUN y4eOHOro Kypca, yMEHUs JienaTh JoKa3aTelbHbIE BBIBOJIBI U 00001IeHUs, (Oop-
MHUPOBaHMS KOMIIETEHTHOCTEH.

OneHuBaeTcst He TOJBKO ITTyOMHA MOHMMAHUS OCHOBHBIX Pa3J/ieloB y4eOHOW JUCLIMILIU-
HbI, HO U [TOCELIAEMOCTh JIEKIMH U 1a00paTOPHBIX 3aHATUI, AKTUBHOCTb IIPU YCTHBIX OIIPOCAX U
COJICPKATENBHOCTh YCTHBIX OTBETOB.

[Ixana oueHuBaHusA Kpurepuu onenku
OcCBOEHBI TEOPETUYECKNE OCHOBHI TUCIUILINH, HEOOXOIUMBIE IS
«OTIN4HO» (bopMHUpPOBaHHA KOMIIETEHIMA. YMEET BBIMOIHATH HEOOXOIMMBIC
pacueTsl
JleMOoHCTpUpYIOTCS CPOPMUPOBAHHBIE, HO COJIEpXKAlie OTICIb-
«Xopouio» HbIE MPOOENbl 3HAHUS TEOPETUUYECKUX OCHOB M 3aKOHOB. Y MEHHUE

BBIITOJIHATDE pacd€Thl ¢ HC3HAYNTCIIbHBIMU OIIMOKaMH.

@parMeHTapHOE 3HaHME OCHOBHBIX pazfenoB xumuu. Hemocra-
TOYHBIE HABBIKA B BBIMOJHEHWH XMMUYECKHUX PACUETHBIX 3a/ad:
«Y IOBJIETBOPUTEIILHO» | CTYEHT UMEET HEKOTOpBIE MPEJCTABICHUS O CIOCO0ax BBIpaXke-
HUS KOHLEHTpAIMM PAacTBOPOB, 3HAET OTAEIbHbIE (POPMYIIBI IS
pacueToB, HO MPUMEHUTH UX Ul PEIICHUs 33]1a4 HE MOKET.

OTcyTcTBUE 3HAHUHN TEOPETUYECKUX OCHOB JUCLUIUIMHBI, HE00XO-
«HeynoBneTBOpUTENbHO» | IUMBIX A (OpMHUpOBaHUS KoMreTeHUuH. OTCYyTCTBHE YMEHUM
BBIIIOJIHATDH PACUETHI

OneHouHble cpeAcTBa AJI1 MHBAIWIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PHU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOMMOCTH MHBAIMAM U JIUIAM C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3710pO-
Bb [IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BpeMs s OATOTOBKH OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUU MPOLETYPhI OLICHUBAHUS PE3YIbTaTOB O0YyYEHHUS MHBAJIUIOB U JIULL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbS MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYAIbHBIMH OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH AJIsl 00YHAIOIIUXCS ¢ OTPAHUUYEHHBIMHU BO3MOYKHOCTSMH 370POBbSI
U MHBAJIMJOB MpOIelypa OLCHUBAHUS PE3yJIbTATOB OOYYEHUS IO JUCLUUIUIMHE MOXKET MPOBO-
JTUTHCS] B HECKOJIBKO 3TaIlOB.

[Tponienypa oreHMBaHUS PE3yJbTATOB OOyYEHHS WHBAIMIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMHU 310POBbsI MO JUCHUIUIMHE (MOJYIIIO) MPEeIyCMaTPUBAET MPEIOCTaBICHUE HH-
¢dopmanuu B popmax, aJanTUPOBAHHBIX K OTPAaHUUEHHSIM MX 3J0POBbS U BOCIIPUATHS UH(pOpMa-
LUH:

JUia nu1 ¢ HapyIIEHUSIMU 3pEHUS:
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— B [1€4aTHON (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

Jlyist in ¢ HapyLEeHUsAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

JInst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:
— B mieyaTHoM (hopme,

— B (hopMe DIICKTPOHHOTO TOKYMEHTA.

JlaHHBII IepedeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTE€HTa 00Y-
YarOLUXCA.

5. IlepeyeHb OCHOBHOW M IONOJHUTEIbHOI Y4eOHOM JIUTEPaTyphl, HEOOXOAMMOIT
JJI51 OCBOEHU S THCIHUILIUHBI (MOTY/JIs1).
5.1 OcHoBHas JiuTEpaTypa:

1. Tymuaka H.JIL., OGmas xumus [DaeKTpoHHbIi pecypc] : B 2-X T. : yIeOHHK I
akagemuueckoro 6akamaspuara . T. 1 / H. JI. I'nunka ; mox pex. B. A. Ilonkosa, A. B.
ba6koga. - 20-e u3z., nepepad. u gon. - Mocksa : FOpaiit, 2018. - 353 c. - Pexxum momycka:
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

2. T'munka H. JI.,06mas xumus [DneKTpoHHbIH pecypc] : B 2-X T. : Y4eOHUK IS
akagemuueckoro 6akamaspuara . T. 2 / H. JI. I'nunka ; mox pex. B. A. ITonkosa, A. B.
ba6koga. - 20-e u3z., nepepad. u gon. - Mockaa : FOpaiir, 2018. - 379 c. - Pexxum momycka:
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

3. bapb6anar, FO.A. OCHOBBI aHATUTHYECKON XMMHH: TIPAKTUIECKOE PYKOBOJICTBO
[DnexTpoHHBIH pecypc] : pykoBojactBo / FO.A. bap6anar, A.B. I'apmam, O.B. Monoraposa,
E.A. Ocunosga ; nox pea. 3onorosa FO.A., IllexoBuosoii T.H., Ockonka K.B.. — DnekTpoH.
naH. — Mocksa : M3gatensctBo "Jlabopatopus 3Hanuit", 2017. — 465 c. — Pexxum
noctyna: https://e.lanbook.com/book/97410

5.2 JlonoJIHUTEIbHAS JIUTepaTypa:

1. Tlpecc, U.A. OcHOBBI 0011eH XMMUHN [DNeKTpOHHBIHN pecypce] : yuebHoe nocodue / 1.A.

ITpecc. — Dnexrpon. naH. — Cankr-IlerepOypr : Jlanp, 2012. — 496 c.
Pexxum noctyma: https://e.lanbook.com/book/4035

2. OCHOBBI aHAIUTUYECKON XUMUHU: y4eOHUK A7 cTyneHToB By3oB B2 T. T. 1/ [T. A.
Bonbmora u 1p.|; mox. pex. FO. A. 3omoToBa. - 6-u3f., mepepad. u gor. - Mocksa:
Axanemus, 2014. - 391 c.

3. OCHOBBI AaHATUTUYECKON XUMHH: YIeOHUK I CTYZeHTOB By30B B 2 1. T. 2 / [H. B. Anos
u 1ip.]; mox pen. YO. A. 3onoroBa. - 6-e u3f., nepepad. u gon. - MockBa: Akanemus,
2014. - 410c.

4. OOBEKTHI OKPYKAIOLIEH Cpelibl U UX aHATUTUYECKUNA KOHTPOJIb: yueOHOe mocodue s
CTyneHTOB BY30B B 2kH. KH.1 OOBeKThI OKpyKaroIiei cpeabl. MeToasl oToopa u
MOJATrOTOBKM MPp06. MeToibl pa3sieneHus U KoHueHTpupoBanus / mox pen. T.H.
[ITexoBmoBoii. — Mock. ['oc. yu-T um. M.B. JlomonocoBa; KybaHckwuii roc.yH-T. —
Kpacnonap: Apt-Oduc, 2007. — 348 c.

5. OOBEKTHI OKpYXKAIOLIEeH cpeibl U UX aHAIMTUYECKHI KOHTPOJIb: yueOHOe Tocodue s
CTYACHTOB BYy30B B 2KH. KH.2 MeTo/1p1 aHanmm3a 00bEeKTOB OKPYKAOIIEH cpelibl / o
pen. T.H. [llexoBnosoit. — Mock. ['oc. yu-T um. M.B. JlomonocoBa; KybGanckuii roc. yH-
T. —Kpacuonap: Apt- Oduc, 2007. — 380 c.

Jlj1 OCBO€HUS JUCHUILIMHBI MHBAJIUAAMHU U JINLAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBbSI UMEIOTCS U3JIaHHSI B SJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIanb» u «OpaiiT»
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/97410
https://e.lanbook.com/book/4035

5.3. [lepuoauyeckue U31aHUA:

«[eonorust HepTn U razay, «eoxumms», «l'eoskonorus», «KypHan NpUKIaIHOW XU-
MUNY, «3aBojCKas Jaboparopus. Jlmarnoctuka marepuanoBy, «POCCUHCKUN XUMHUYECKUN Kyp-
HaI», «XUMHS U KU3HL- XXI BEK».

6. Ilepedyennb pecypcoB HHGOPMAUHOHHO-TEJEKOMMYHMKAIMOHHOH ceTn «UHTEp-
HeT», B TOM 4YHCJIe COBpeMeHHbIe MpodeccHOHANIbHbIE 0a3bl TaHHBIX U HH(pOPMALHOHHBIE
CIPaBOYHBIE CHCTEMBI HEOOXOTMMBIX /IJIsl OCBOCHHS THCIUILINHBI (MOIYJISA).
1. Tlopran oTkpeIThIX HaHHBIX Poccuiickoit denepanunu https://data.gov.ru
2. basa nannbix Hayunoii anextponnsiit 6udimorexu eLIBRARY.RU https://elibrary.ru/
3. ba3bl 1aHHBIX M aHAJUTHYECCKUE MyOIMKALUH «YHHBEPCUTETCKass MH(OPMAIIMOHHAS
cucrema POCCHS» https://uisrussia.msu.ru/

4. XuMUYeCKHil KaTallor: XHMHUYECKUe pecypenl Pyrera http://www.ximicat.com/

5. Tlopran (byHIaMEHTAILHOTO XHMUYECKOro 00pa3zoBanusi Poccuu_
http://www.chemnet.ru

6. XwuMmuK: caiit o xumuu s XxuMukoB http://www.xumuk.ru/

7.  Xwumunueckwuii cepsep http://www.Himhelp.ru

7. Mertoauyeckue yKa3zaHMf [Jsi O0Y4YalOIIMXCSl 10 OCBOCHHMIO JAWCHHMILINHBI
(Mmonyis).

Teopernueckne 3HaHUS 10 OCHOBHBIM paszenaMm Kypca “Xumus” CTYAEHTHI
MPUOOPETAIOT HA JICKIHSIX U JIA0OPATOPHBIX 3aHATHSX, 3aKPEILISIOT U PACHIMPSIOT BO BPeMs
CaMOCTOSITENIbHOM paOOTHI.

J11s1 BBIOJTHEHUS CAMOCTOSATEIbHOU PabOThI CTYAEHTBl HCIIONb3YIOTCS:

e Meronnueckue ykazaHus 110 OpraHU3alMl CaMOCTOATEIbHONW pabOThl CTYAEHTOB,
yTBEpKIEHHBIE Kadeapoil aHaIuTHIeCKOW XUMHuH, mpoTokod Ne 9 ot 7.06.2017 ¢

e Meroanueckue pEeKOMEHJAIMM K OPraHM3alldK ayJUTOPHON M BHEAYyAUTOPHOW (CaMOCTOSITEIHHON)
paboThI cTyAeHTOB: MeToandeckue ykazanus / coct. T.I1. Cropoxenko, I1.b. Ilounnok, A.B. becnanos,
H.B. Jloza - Kpacnonap: Kyb6anckuii roc.yH-1, 2018, 89c.

e Kysnenosa C.JI., Cropoxxenko T.I1../ JTabopaTopHblif TpakTUKYyM O Kypcy XUMUS
(s cryaentoB HanpasieHus moarotoBku-05.03.01-Teonorus), yreepkaeHnbIe
kadeapoii odweit, Heoprannueckoit xumun u UBTBX, nmpotokon Ne 7 ot 22.06.2017 T,

B KOTOPBIX IPEJCTABIECHbI METOAMYECKHE PEKOMEHJAIUH 110 PELIESHUIO 3a/a4,
Pa3HOYPOBHEBBIE BOIPOCHI U YIIPAKHEHUS, IPOOJIEMHBIE 3a/JaHus, JaAOOpaTOpHbIE pabOTHI.

VYcnemHoe 0cBOGHUE AUCIUIUIMHBI MPEANOIaraeT akTUBHOE, TBOPUYECKOE Y4acTHE CTY-
JIEHTa MyTeM IJIJAaHOMEPHOW, TOBCETHEBHOM pabOTHI.
Camocmoamenvnaa  paboma  TPOBOAUTCS C  UENbIO  3aKpEIUICHUS U
CUCTEMAaTH3aINH TEOPETUICCKUX 3HAHUN, POPMUPOBAHUS IPAKTHUECKUX HABBIKOB.
CamocrosiTenpHas paboTa BKIFOYAECT:
e mpopaboTKa U MOBTOPEHHE JICKIIMOHHOTO MaTepuaa, MaTepuana
yueOHOI 1 HayYHOU JTUTEpaTyphl;
® TMOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;
® BBINOJHEHHUE UHIMBUAYATbHBIX 3a/IaHUN (ITOATOTOBKA K PEUICHUIO 3a/1a4 U
TECTOB.)
® [OATOTOBKA K TEKYILIEMY KOHTPOJIIO.
Paboma ¢ koncnexkmom nexkyuii
Jlexyuu — hpopma yaeOHOTO 3aHATHSI, 11€7Tb KOTOPOT'O COCTOUT B PACCMOTPEHUH
TEOPETUYECKUX BOIPOCOB HW3JIaraeMoOil JMCHUIIIMHBI B JIOTUYECKH BbIAepx)aHHOU (opme. B
coctaB YMM JNeKIMOHHOTO Kypca BKIIOYAIOTCS: YUeOHUKH KOHCIIEKTHI JICKITUH B MIEYaTHOM WJTU
AJIEKTPOHHOM BHJAX; TECThl W 3aJaHUs IO OTACNbHBIM TemaMm Jiekiui. Ha nexkuusax natorcs
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CUCTEeMATU3UPOBAHHBIC OCHOBBI 3HAHW, W3JAraloTcs TJIABHBIE MPOOJIEMBI COOTBETCTBYIOIIUX
pa3iesioB XMMHH, Pa3BUBAETCS TBOPUYECKOE MBIIIEHUE CTYJCHTOB U OIpeNeisieTcs mporpamma
MPAKTUYECKUX U BHEAYAUTOPHON CAaMOCTOSITENILHON paOOTHI.

[TpocMOTpeTh KOHCHEKT HEOOXOAMMO Cpa3y Iocie 3aHATUH, OTMETHUTh MaTephall KOH-
CIIEKTa JIEKIIMH, KOTOPBIM BBI3BIBACT 3aTPYAHEHHUS JJIsI NOHUMaHMs. [lonbiTaThCcs HANTU OTBETHI
Ha 3aTPYAHUTEIBHBIE BOMPOCHI, UCIOB3YSl PEKOMEHIyeMYylo JuTepaTypy. Eciu camocrositens-
HO HE yJIaeTcsl pa3o0paThCcs B MaTepuaie, chopMyIHpOBaTh BOIPOCH! K OOPATUTHCS 3a
MOMOIIBIO K MIPETOAaBaTeNo Ha KOHCYIbTAllUU WIH ONMKalIIei IeKIHH.

PerynsipHo oTBOAUTH BpeMsi ISl TOBTOPEHUS MPOWUJIEHHOIO MaTepuaia, IpoBepssi CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

Iloozomoexa k nabopamopuvim pabomam.

Jlabopamophvie 3ansmus — COCTaBHas 4acTh Y4eOHOTO Tpolecca, rpymmnoBas (opma
yueOHBIX 3aHATUH, HAMPaBJICHHAs HA PA3BUTHE CAMOCTOSTEIBHOCTH yUaIllUXCs U IpUoOpeTeHue
YMEHUW U HABBIKOB JKCIICPUMEHTAIILHOM pabOThl, MO3BOJISIONIUX CTYJIEHTAM pa3BUTh
npohecCHOHANBHYI0 KOMIIETEHTHOCTh, IPUMEHUTh Ha MPAKTHKE MOJyYEHHBIE TEOPETHYECKHE
3HAHUSL.

Bremonnenue mabopatopHbix paboT CTyA€HTaMU JOJDKHO YAOBIETBOPATH CIEAYIOIIUM
TpeOOBAHUSM:

. CTYZICHTBI I0JDKHBI IOHUMATh CYTh OTbITa (SKCIIEPUMEHTA) U 3HATH MOCIEI0BATEIbHOCTD
BBITIOJIHEHHS OTJEIBHBIX OTEPallUid 10 UHCTPYKIINH;

e co0mroaaTh JO3UPOBKY PEAKTUBOB U MIPaBHIia pabOThHI C HUMU;

*  yMeTbh cOOMpaTh MPUOOPHI IO PHCYHKAM (CXeMaM) U MPaBUIbHO paboTaTh ¢ HUMU;

*  HCYKOCHHTEIHHO BBIIIOJHATH IIPaBWJIA TEXHUKH OC30MACHOCTH TIPH OOpaliCHHH C
000opyI0BaHKEM, TPUOOPAMU U PEAKTHBAMU;

® rpaMOTHO 0OPMIISATH OTUET O MMPOBEIECHHOM SKCIIEPUMEHTANILHOM padoTe

B X04€ CaMoOIIoATrOTOBKHU K J'[a60paT0pHI>IM 3aHATUAM CTYACHT HOOJDKCH MU3YYHTH
COOTBETCTBYIOIIUHU pa3zen yueOHMKa, KOHCIEKT JISKIM U OmucaHue 1abopaTopHOi padoTHI B
y4eOHO-METOIUIECKOM MTOCOOHH s TAOOPaTOPHBIX PaboT MO XUMHH.

Jlrobas mabGoparopHasi paboTa BKIIOYAET TIYOOKYIHO CaMOCTOSTEIbHYIO MpPOpabOTKy
TEOPETUIECKOT0 MaTepualia, U3ydeHne METOJUK MPOBEICHUS U IIAaHUPOBAHUE IKCIICPUMEHTA,
OCBOGHHE H3MEPHUTENBHBIX CpPEICTB, O0OpaOOTKYy M HWHTEPHIPETAIHI0 SKCIEPUMEHTAIbHBIX
JaHHBIX.

[lepen mocemennem mnaboparopur HEOOXOOUMO H3YYHTh TEOPUIO  BOIPOCA,
MPEIoIaraeMoro K HCCIEIOBAaHNUIO0, O3HAKOMHUTBHCS C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH
paboTe U MOATOTOBUTH MPOTOKOJ MPOBEACHUS PaOOTHI, B KOTOPBINA 3aHOCHUTCS:

e Ha3BaHHUE paboTHI,
®  3arOTOBKH TaOJHII JIJIs 3aTIOTHEHHS SKCIIEPUMEHTAIbHBIMY TaHHBIMU HaOII0ICHH I,

e ypaBHEHMs XMMHUYECKHX peakIuil MpeBpalieHuii, KOTopble OyayT OCYIIECTBICHbI IPH
BBINOJIHEHUH SKCIIEPUMEHTA;
e pacueTHble (POPMYIIbL.
OdopmieHne 0T4ETOB TOJKHO MPOBOUTHCS MOCIE OKOHYaHUs paboThl B J1abOpaTOPHUH.
Otuer mo nabopaTtopHOil paboTe CONEPKUT TEOPETHUECKYI0O M SKCIEPUMEHTAIBHYIO
qacTh. B TeOpeTI/I‘IeCKOﬁ YaCTH HU3JIararoTCsa TCOPETUUYCCKUE OCHOBBI U3YyYaCMbIX XUMHWYCCKUX
nporeccoB. B aKcrepUMEHTanbHONW 4YacTH TNPUBOIUTCA 1€Nb, Ha3BaHHE U METOAMKA
BBIIIOJIHEHUA XUMHUYECKOI'O OITbITA. HpI/I H@O6XO)II/IMOCTI/I IIPUBOJAATCA paC'-IéTI)I U COCTaBJIAKOTCA
YpaBHEHMsI XUMUYECKHX peakiuil. B KoHIle Kax/10ro onsita GOpMyIupyeTcs BbIBO.

JJ1s HOATOTOBKY K 3aIlIMTE OTYETa 110 JabopaTOpHOI paboTe ciieayeT MpoaHaIn3uPOBATh
SKCHCPUMCHTAJIBHBIC PE3YJIbTATEI, COITIOCTABUTH UX C U3BCCTHBIMH TCOPCTUUCCKHUMU ITOJIOKCHUAMUA
WIY CIIPAaBOYHBIMU JIAHHBIMH, 0000IIMTE Pe3yJIbTaThl HCCIEIOBAHUN B BUJIE€ BBIBOJIOB 110 paboTe.

[Tpu 3ammre 1abopaTopHON pabOTHI (c1aue OTYETA O €€ BHIMOIHEHUH) CTYACHT  JOJDKEH
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YMETb OOBSICHITD LIEJH, 3a/1a4H, XO] IPOBEACHUS pabOThl, €€ pPe3yNIbTaThl, CAeIaHHbIE BHIBOJIBI, a
TaK)K€ OCHOBHBIE KOHCTPYKTHUBHBIE OCOOEHHOCTH MCIOJIb3yeMOoro obopynoBanus. B nporecce
IIPOBE/ICHUS OIBITOB CTYJEHThI PACIIMPSIOT CBOU MPEACTABICHUS O BEILIECTBAX, UX CBOMICTBAX,
COBEPILIECHCTBYIOT IPAKTUYECKNE YMEHUS

Iloozomoexka Kk KOHMPOIALHBIM padomam

Kontponbhas pabora BeinonHseTcs B (popMe MUCHbMEHHOTO OTBETA Ha BOMPOC 3aJaHUS
wii peweHus 3anaun. CopepkaHue HOJATOTOBJIEHHOTO CTYJE€HTOM OTBETAa Ha IOCTaBJIEHHBIN
BOIIPOC JOJDKHO TIOKa3aTh 3HAHME aBTOPOM Teopuu Bompoca. Ilpaktuueckue 3ananus,
BBIHOCUMBIE Ha KOHTPOJIbHYIO pPa0OTy, COCTaBJI€Hbl Ha OCHOBE YIpPaXHEHUM M 3ajad,
BBIIIOJIHSIBIIMXCSI B TE€YEHUE cemecTpa. PekoMeHIyeTcsi BEpHYThCS K 3THUM YINPAXKHEHUSM H
YTOYHUTh HX BBINOJHEHHE NpPU TOATOTOBKE K KOHTPOJBbHOH pabore. Cremyer oOpaTUThH
BHHMaHUE Ha TO, YTO BBIMOJHSAEMOE 3aJjaHHe JOHKHO OBITh MOJAKPEIIEHO OOBSICHEHHEM TOrO
WIA MHOTO TNpeajaraeMoro pemieHus. [Ipy Hanuuuu BOIPOCOB, Mepe] KOHTPOJIBbHOM paboToii
HEO00XO0IUMO MTPOKOHCYIBTUPOBATHCS C MPEIO0/IaBATEIEM.

Iloozomoexa Kk npomesxcymounoii ammecmayuu

K npomexyTouHO# aTTecTaluu CTYACHT JOMYCKAeTCsl IPU YCIOBUM BBIIIOJHEHUS y4ueo-
HOTO IJIaHa:
® IOCEIECHHE JICKIIHIA;

e BBINOJHEHUE U 0popmIleHuE Tab0OPaTOPHBIX padoT;
e BBINOJHEHNUE UHANBUAYAIbHBIX 3aJIaHUH TSl CAMOCTOSITENIEHON paboTHI;
e OTuéT M 3amMTa JIAOOPATOPHBIX 3AHATHH.

Bompocsl 18 MOArOTOBKM K IMPOMEXKYTOUHOM  aTTECTAllUM  COCTABIISIIOTCA B
COOTBETCTBUHU C COJIEP)KAHHUEM JUCLUIUIMHBI «XHUMHS», UMEIOTCS B paboueil mporpamme u
BBIJIAIOTCSA CTYAEHTaM HE IO3/IHEe, YeM 3a Mecsl 10 OKOHYaHMs cemecTpa. [Ipomexyrounas
aTTecTauus craércs Mo OwmiieraM, YTBEPXKIACHHBIM U IMOJINMCAHHBIM 3aBEAYIOIIMM KadeIpoi.
[Tpu moAroToBKE K MPOMEXYTOUHON aTTeCTallMM 00s3aTeIbHO HE TOJIBKO MOBTOPATH JIEKIUH, HO
M M3yyaThb Marepual MO0 Yy4yeOHMKaM B COOTBETCTBUM C YKa3aHUSMHU, CJI€JTaHHBIMU
npernojiaBaTenaeM Ha Jekuusx. [Tomumo Toro, cienyer BHUMATEIbHO U3YUUTh U O0(OpPMIICHHBIE
nabopaTopHbIE paOOTHI.

8. llepeuenb MHPOPMALHOHHBIX TEXHOJIOTHIl, HCMOJIb3YyeMbIX NMPH OCYLIECTBJICHUH
00pa3oBaTeIbLHOIO MPoUecca MO0 AMCHHUILINHE (MOIYJIIO).
8.1 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOIO o0ecnedeHust
B nporecce OCBOCHHS JUCIATUTMHBL ~ UCTIOJB3YeTCS
clieyIolIee IporpaMMHoOe o0ecTieyeHHe:
Microsoft Windows 8, 10; Microsoft Office Professional Plus
8.2 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. Dnexrponnas 6ubauoreunas cuctemMa eLIBRARY.RU (http://www.elibrary.ru
2. DnektpoHHas OubIMoTeuHas cuctema «YHuBepcuterckas onbmmoreka ONLINE»
(http://www.biblioclub.ru);
3. DnektpoHHas 6ubnroTeuHas cucreMa u3narenberBa «Jlanpy (http://e.lanbook.com/
4. DnextpoHHas oubmmorteunas cucrema «tOpaiit» (http://www.biblio-online.ru/

5. Dnektponnas oubnuoreunas cucrema «ZNANIUM.COM)» (www.znanium.com)

9. MarepuajibHO-TeXHMYecKas 0a3a, HeoOXoauMasi 1JIsl OCylIeCTBJICHUsI 00pa3oBa-
TeJbHOI0 NMPoLecca no JMCHUIInHe (MOYJII0)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JAUCIUITIINHBI

Ne Bup pabot
(MOmyJIsl) M OCHAIIIEHHOCTh

1 cemectp
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Jlex1moHnurle
3aHATUS

YyeOHast ayIuTOpUs AJIs1 TPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUTIA,
OCHAIICHHAs] KOMILJIEKTOM y4eOHOM MeOelbio, MyJIbTUMETUITHON
TEXHHUKOM C BBIXOJI0OM B IHTE€pHET, BUAECONIPOEKTOPOM, SKPAHOM,
HOYTOYKOM, MEJIOBOW JJOCKOMA.

JlabopaTopHble 3aHATUS

YyeOnas maboparopus mo xumuu — aya. 439, kopm. C (350040
r.Kpacunomap yn. CraBpononbekas, 149), ocHalieHHas KOMILUIEKTOM
yaeOHOI MeOENbI0 U KOMILJIEKTHBIM J1a00paTOPHBIM

000pyI0BaHUEM:

[Ixad BBITSOKHON ,Kad BBITSOKHOM AepeBsHHBIN, pH-merp leki,
Bechl J1aboparopusie ACOMIW, xonogunbHuk "HMupesut", mkad
cymmnbHbi  [IIC-80-01 CIIY, mimuTku 3JIeKTpuueckue, HaOOphI
XUMHYECKOHN TIOCY/Ibl i PEAKTUBOB.

YueOnas maboparopus o xumuu — aya. 430, kopm. C (ynauma
CraBpomnoibckas, 149), ocHallleHHas KOMIUIEKTOM Y4eOHOM
MeOeIbI0 U KOMILJICKTHBIM J1a00paTOPHBIM 000PY/IOBAHUEM:
Hikad BeITsDKHON aepeBsHHbIN, pH-merp leki, pH-merp
Okcnept-001-1,  Becwl maboparopusie Leki B6001, mxad
cymmpHbld  [IIC-80-01  CITY, mmuTtkn AJIEKTPUUYECKHUE,
Ha0Opbl XUMHYECKOW TIOCY/Ibl U PEAKTHBOB.

['pymnmoBsle AyIUTOpHS JUI IPOBEIEHUS IPYNIOBBIX U UHAWBUYAIbHBIX
(MHAMBUAYAIbHBIC) KOHCYJIbTAIlMii, OCHAIIEHHAs YIeOHOH MeOeIbio
KOHCYJIbTallH
. [Texymmii KOHTPOJIb,|YdeOHas 1abopaTopus mo Xxumun — aya. 439, koprm. C (ynuma
[IPOMEKYTOUHAs CraBpomnoibckas, 149), ocHanienHas yaeOHOM MeOelbio
aTTeCTalus
CamocrosTenpHas AyIUTOpHs Ul CaMOCTOATENBbHOM paboThl, OCHAIIeHHas: y4yeOHOM
paboTta MeOebI0, KOMITBIOTEPHOU TEXHUKOU C BOBMOYKHOCTBIO MOKITIOUEHHUS
K cetn «lHTEepHET», MNporpaMMol 53KPAHHOTO YBEIMUYEHUS W
00€CIEeYeHHbIII  JOCTYIOM B  DJIEKTPOHHYIO  MH(POPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA
2 cemecTp
JlexunoHHbIE JlexunonHas ayIuTOpHUs, OCHALIEHHAsI IPE3€HTAllMOHHON TEXHU-
3aHATHS KoM (ITPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIO-
MM nporpaMMHbIM obecnieueHueM (110).
JIaGopartopHbie VYyeOHble naboparopun Kadeapsl aHanutudeckod xumum (415C,
3aHATUA 441C, 252C, 242C), ocHalieHHbIe 1a00paTOPHOI NMOCYI0M, PEaKTH-
BaMU U TpuOOpaMu, MO3BOJSIOUIMMH TMPOBOJIUTH HCCIEI0BAaHUS
XUMUYECKUMHU U (PU3UKO-XMMHUYECKUMH METOJaMH, MpeHa3HaYeH-
HBIE JUId TPOBEACHHS J1TAOOPAaTOPHOIO MPAKTHKyMa: KOJIOPUMETP
¢dotoanexTpuyeckuii koHueHTpaunoHHbH KOK-2 MII unu crek-
tpodoromerp LEKI SS1207; pH-merp-nuonomep «xcnepr-001»;
Bechl TexHnueckue BJIKT-500g-M.
CaMocTosTenbpHas UuTtanbHbld 3ai, 3al NEPUOAMYECKHX H3JAaHUM, 3aid J0CTyna K
pabora JIEKTPOHHBIM pecypcaMm Karanoram Oubmanoreku PI'BOY BO

"KyoI'V".

AymuTopus Ui CaMOCTOATENbHOM paboThI CTYIE€HTOB, OCHAIIEHHAs
KOMITBIOTEPHOU TEXHUKOM C BO3MOKHOCTBIO MOJKIIOYEHUS K CETU
“HHTepHET”, ¢ COOTBETCTBYIOIIUM MPOrPaMMHBIM O0ecIieueHueM,
C MPOrpaMMOM SKPaHHOTO YBEIMYEHUS U 0OECIEUYEHHBIN JOCTyIoM
B AJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO CPEely YHH-

BEpCUTETA
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