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1 Heau u 3aga4u M3y4eHUs TUCUUILIHHBI (MOIYJISA).
1.1 Heap AMCHUNIUHBI:

[lensitMu  OCBOGHUSI JUCUUIUIMHBI  SBISIOTCS (OPMUPOBAHHE Yy CTYIEHTOB: OOIMIETo
MPEACTABICHUS O XUMHM, €€ PpOJIM M MeCTeé B €CTeCTBO3HAHUH; MHPOBO33PEHUECKOM,
OOIIETCOPETHUECKOM W METOJOJOTHYEeCKOW ©0a3bl JUIsl WM3YYCHUS OCHOBHBIX M CIICIUATBHBIX
€CTECTBEHHOHAYUHBIX JTUCIUTLINH.

CdhopmupoBaTh 3HaHUS OCHOBHBIX TIOHATUH M 3aKOHOB XMMHH, CBOMCTB H METOJIOB aHAIIN3a
MIPUPOIHBIX 0OBEKTOB JIFOOON CI0KHOCTH, TOHUMAHUE CYTH XUMHYECKUX MPEBPAICHUN, YMEHHI
MPUMEHSTH ITOJTy9CHHBIC 3HAHUS MPU PEIICHUH MPO(ecCHOHATBHBIX 33/1a4.

1.2 3agaumn AMCHUIINHBIL:
ChopmupoBaTh y CTYJECHTOB:

® 3HaHHME OCHOBHBIX 3aKOHOB XUMUH, 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUUECKHIX
MPOIIECCOB;

® YMEHHE KOJIMYECTBEHHO OTUCATh MPOIIECCHI, COMPOBOKIAIOIINECS NU3MEHEHUEM
(hMBUIECKOTO COCTOSIHHS i XHMHUUYECKOTO COCTaBa B CHCTEMaX Pa3IMYHOM CIIOKHOCTH;

® yYMEHHE MPEJCKa3hIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHMSI MX CTPOCHHUS 1
MIPUHIIUIIOB XHMHYECKUX TPEBPAICHU;

® 3HaHHWE O XUMHYECKHX U (PU3UKO-XUMUUYECKUX (MHCTPYMEHTAIBHBIX) METOAaX aHaIN3a
QHATTMTUYECKON XUMUH JIJIST aHATM3a TPUPOTHBIX O0BEKTOB JIF000H CI0KHOCTH;

® OBJIQJICHHUE NMPAKTUYECKUMH HABBIKAMHU MMPOBEACHUS XUMHYECKOTO aHAIM3a TIPUPOTHBIX
CHCTEM B IOJICBBIX AKCIICTUITUAX U HAYYHBIX T€0IKOJIOTHICCKUX JTA00paTOPHSIX;

® TpeICTaBlICHHWE O HauOOoJIee TIaBHBIX TOCTHKEHUSIX U MPOOJIeMax COBPEMEHHOM
XUMUH, €€ TPAKTUYECKUX BO3ZMOKHOCTSIX.

1.3 MecTo 1McUMIIMHBI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl.

JuctunnuHa «XUMHsD» OTHOCUTCS K 0a30Boi yacT bioka 1 "uctumiuas! (Moaynn)"
y4ueOHoro rana HarpasiaeHus noarotopku 05.03.01 —I"eosorwus.

Jljig ycrienmHoro yCBOCHHUsI JaHHOM JUCIUIUIMHBI CTYyJI€HTaM HEO0OXOMMO 3HaTh OCHOBBI
(Gu3MKY U BBICIIEH MaTeMaTHKU. V3ydeHne qUCIUIUINHBI « XUMUS) JaeT OCHOBY JJISl U3YUEHUS
MOCJIEYIOIUX KYPCOB: « XUMUYECKHM aHaIu3 Boabl», «I'eoxumus», «['€00rust 1 reoXuMus TOPrOYUX
HCKOIAEMBIX», « TeXHOTeHHbIE CUCTEMBI M 3KOJIOTHUECKUN PUCKY, «Du3nuecKkas XuMus
re0JIOTHYECKUX MPOLECCOBY, «DKOJIOTUM», « UAPOTCOXUMHUSD.

1.4 TlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 TUCHUILIMHE (MOIYJII0), CO-
OTHECEHHBIX € MJIAHUPYEeMbIMH pe3yJIbTATAMHU 0CBOECHHSI 00pa30BaTeIbHOIl MPOrPaMMBI.

Wzydenne nanHo#l yu4eOHON MUCIUILTAHBI HAIIPABIECHO HAa (DOPMUPOBAHUE Y 00 YUAIOITIXCS
O0MIeKYTBTYPHBIX / o0mIenpodeccnoHanbHbIX / mpodeccruonanpabx KommnereHuii (OK/OIIK/TIK):
OK-7, OIIK-3, OIIK-2:

No Hunexc Conepxanue B pesynbrate nzyueHus: yueOHOU JUCIUITITUHBI
"| KXOMITeT | KOMIIETEHIIUHU (WK oOyuaroluecs: J0IKHbI
SHITUU e€ JacTn) 3HATh yMeTbh BJIAJIeTh
1 | OK-7 CIIOCOOHOCTBIO K | OCHOBHBIC CaMOCTOSTEILHO CITOCOOHOCTBIO K
CaMOOpTraHu3allKi | MOHATHUS, MIPOBOJMTH BHIOOP | IOCTAHOBKE
u TEPMUHBI U HEO0OXOIMMBIX 1enei u BeIoopy
caM000pa30BaHUIO | OMIPENEICHHUSI B | HCTOYHHKOB nyTen ux
XUMHH JTUTEPATYPHI, JIOCTHIKCHMUS,
pa3oupathcs U METOJaMH1
CaMOCTOSTCILHO TUTAHUPOBAHUS U
OPUEHTHPOBATHCS B | MPOBEACHUS




No Nunekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIIUILTAHBI
"| KOMIEeT | KOMIIETCHIIUU (MU 00yyaromuecs: J0IHKHbI
SHITUHT e€ JacTn) 3HATh yMeTh BJIA/IETH
BOIIPOCAX XUMHUH, | U3MEPUTEITHHBIX
BO3HUKAOIIHNX B OKCIIEPUMEHTOB,
JanbHEenen BbIOOpaA U
pabote HCIIOJIb30BAHUS
METOJIOB
00paboTku
IKCIIEPUMEHTAITh
HBIX JIAHHBIX U
OIIEHKH
pe3ynbTaToOB
IKCTICPUMEHTA
OIIK-2 | BnaneHuem bazoBbie Kpurnueckn CaeneHusiMu 0
MIPEJICTABICHUSIMU | 3aKOHBI U OIICHUBATH COBPEMECHHOM
0 COBPEMEHHOMU METOIbI €CTECTBCHHOHAYYH | COCTOSIHHU
HAayYHOU KapTUHE | HAYYHBIX VIO HH(POPMAITHIO U | €CTECTBO3HAHUS,
MHpa Ha OCHOBE WCCIICIOBAaHUH B | YIUTHIBATh €€ pU | Oa30BBIMH
3HAHWI OCHOBHBIX | XUMUH; CBA3b pelIeHnn TEOPETUICCKUMHU
TTOJIOKCHHIA XUMHH C poeCCHOHANIBHBI | €CTECTBEHHOHAY
¢dbunocodumu, pa3IUYHBIMU X 3a71a4 YHBIMU
0a30BBIX 3aKOHOB H | TUCITUTUTMHAMH 3SHAHUSIMH TSI
METO/IOB €CTECTBO3HAHUS pelieHus
€CTECTBEHHBIX npodeccuoHalb
HayK HBIX 3a7a4
OIIK-3 | cnocoOHOCTBIO 3aKOHOMEPHOCT | KOJIMYECTBEHHO HaBpikamu
HCIO0JIb30BATh B U TIPOTEKaHUs OTHCaTh MPOLECCHI, | XUMUYECKOTO
Mpo(ecCHOHANIBHO | XUMUYECKUX COTPOBOKJAIOIINE | aHAIU3a
i IesITeNbHOCTH IPOILIECCOB; csl U3MEHEHUEM | IPUPOJIHBIX
0a30BbIC 3HAHUS Oa3uCHbIC bu3IECKOTO 00BEKTOB
MaTeMaTHKU U METO/IbI COCTOSIHUS u | 1000#
€CTECTBEHHBIX AQHAIUTUYECKON | XMMHYECKOIO CJIO’KHOCTH;
HayK XUMHH IS cocTaBa B | paboOTHI C
aHayM3a CUCTEeMax U3MEpUTEIbHON
MIPUPOAHBIX pa3IMYHOMN oCy10i 1
00BEKTOB CJIOKHOCTH; 00opynoBaHuEM;
JIr000M noaoupaTh CIIOCOOHOCTBIO
CJIOKHOCTHU ONTUMAJIbHbIE BHEPSThH
yCIOBUS JTOCTHXKEHUS
POBEICHUS XUMUHU TIPU
XUMHYECKUX pelieHun
peaxiuii; npodeccruonans
MPOBOAMTH aHAU3 | HBIX 33]a4
MIPUPOJTHBIX
00BEKTOB
XUMHYECKUMHU UITU
¢dusuKo-
XUMHUYECKUMH
(MHCTpYMEHTAIIbHBI
MH) MeTOoJaMU
aHaim3a




2. CTpyKTYpa U cojiep:KaHue AUCHUILINHBI.

2.1 PacnpenesieHue TPyI0EMKOCTH JUCHHUILIMHBI IO BHIaM PadoT.
Oo6mas Tpymo&€MKOCTh UCIUILUIMHBI cocTaBiseT 5 3au.eq. (180 wacoB), ux pacmupezene-
HUE TI0 BUJIaM paloT NPECTaBICHO B Tabnwuie (0ist cmydenmos OPDO).

Bun yaebHOM paboThI Bcero CemecTtpbl
4acosB (uacer)
1 2
KonraktHasi pabora, B TOM uncJe:
AyIuTOpHBIE 3aHATHUS (BCEro): 110 54 56
3aHsATHS JIEKIIMOHHOTO TUTIA 64 36 28
JlaGopaTopHbIe 3aHITHS 46 18 28
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHHApPBI, IPaKTUYe-
CKHUE 3aHATHSA)
HNuasi koHTaKkTHasA padora:
KonTposas camoctosrensHoi padotsl (KCP) 4 2 2
[Mpomexxyrounas arrectranus (MKP) 0,5 0,2 | 0,3
CamocrosiTesibHasi paboTa, B TOM YHUCJIe:
IIpopabomxa u noémopenue 1eKyUoHH020 Mamepuaid, 19,8 9,8 | 10
Mamepuana y4eOHol U HAYYHOU IUmepamypol, H0020MOoBKA K
J1abOPamopHbIM 3AHAMUSL
Buinonnenue unousudyanvnoix 3adanuti (Iloocomosxa k 4 2 2
peutenuo 3a0a4 u mecmos)
Tloozomoska k mexkyuemy KOHMpPOIO 6 4 2
KonTpoub:
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO0mas Tpy10eMKOCTh yac. 180 72 | 108
B TOM YHCJIe KOHTAKTHAas 1145 | 56.2 | 58.3
padora
3a4. e 5 2 3

2.2 CTpyKTYypa THCHUIJINHBI:

Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHBIL.
Paznensl qucuumiuHbl, u3ydaemsele B 1 cemectpe (ounas ¢popma)

KonnuaectBo yacos
AynuTopHast Brcayi-
Ne HammenoBanwue pasnenos (Tem) B a6oTa TOpHas
cero P pabora
J | 113 | JIP CP
1 2 3 4 5
1 Beenenue. CtpoeHne aToMa 1 XUMUYECKas CBSI3b. 14 6 4 3
" |Knaccel HeOpraHu4ecKux COeJMHEHU I
2 OO111e 3aKOHOMEPHOCTH POTEKAHUS XUMUYECKUX 10| 4 4 5
" |peakuuit
3. |[ducnepcHble cucTtemMbl. PacTBOpBI HE 37€KTPOIUTOB. 3 2 1
4.  |PactBOpBI 21eKTpoaUTOB. Ph. 14 6 4 3
5 OKuCIUTENEHO— BOCCTAHOBUTENBHBIE PEaKIIUH. DJIeK- 8 4 5 5
" |TpoXuMHYECKHE CBOHCTBA PacTBOPOB
XUMUS 3JIEMEHTOB U UX coenHeHnid. KoMrekcHble
6. A 23 | 14 4 | 48
COEJIMHEHUS




‘7. ‘Hmozo no oucyuniuHe: ‘ ‘ 36 ‘ ‘ 18 ‘ 15,8 ‘
Paznensl quCHUIUTUHBL, U3y4aeMbIe BO 2 ceMeCTpe (ouHas gpopma)

KonuuectBo yacos
AypuropHas Brcaynm-
Ne HaunmenoBanue paznenos (Tem) Beero paGota TOpHas
pabora
J | 113 | JIP CpP
1 2 3 4 5 6 7

1. |Bsenenue 2 2

2 TI/IHI)IVXI/IMI/IHCCKI/IX peaKkuuii 1 MpoLEeCcCOB B aHAJIUTH- 3 5 1
YeCKOW XUMUMU.

3. | TUTpUMETPHUYECKUIT METO]T aHAJIH3A. 4 4

4 KucnotHo-ocHOBHOE paBHOBeCHE. KHCIOTHO-OCHOBHOE 8 5 4 5
TUTPOBAHUE

5 OKHCIUTENEHO-BOCCTAHOBUTEBHBIC peakinu. Penokc- 8 5 4 5
TUTPOBAHUE

6. Peaxun komruiekcooOpazoBanus. KomriekcoHomer- 8 5 4 2
pUYECKOE TUTPOBAHHE.

7 OO6mrast xapakTepucTHKa (PU3NKO-XUMUUIECKUX METOIOB 3 5 1
aHanmn3a

8. |CmekTpaibHBIE METO/IbI aHAIN3A. 16 6 8 2

9. |DAEKTpOXHMHUYECKHE METO Bl AHAJTH3A. 8 2 4 2

10. | Xpomatorpadus 7 2 4 1

11. |OT60p mipo0. [ToaroToBKa MPOO K aHATHU3Y. 3 2 1
Hmozo no oucuunnune: 28 28 14

[Tpumeuanue: JI — nexuuwn, 113 — npakTudeckue 3anatus / cemuHapsl, JIP — maboparopHsie 3aHs-
tusi, CPC — camocTosiTenpbHas paboTa CTyAeHTa

2.3 Conep:xaHue pa3iesioB U CHUTTHHBI

2.3.1 3ausaTudg JeKINOHHOr0 THIIA.
Paznensl qUCHMILIMHBL, U3ydaeMble B 1 cemecTpe (ounas ¢hopma)



HaunmenoBaunue
paszzaena

Coneprxkanue paszena

dopma
TEKYLIETro
KOHTPOJIS

2

3

4

Beenenne. CtpoeHue
aToMa U XUMHYECKas
cBs3b. Kiaccel Heop-
FaHUYECKUX  COCNU-
HEHUU

Hpe,ﬂMeT U 3aa49u XUMUHU OCHOBHBIE TTOHATHS U 3aKOHBI XUMUH.
[IpobGnembl 3KONOrHU. IeKmpornHoe cmpoernue amoma. BomHo-
BBIC CBOMCTBa AJICKTPOHOB B aTtome. YpaBHeHue ae bpoitns. Oc-
HOBBI KBAaHTOBO-MEXaHUYECKON TEOpPHH CTpPOEHHA aToMma. BomHo-
Bas ¢yHkiusa. KBantoBeie uucia. AtomHusie s, p, d, f - opOuTanm.
3amnonHeHue 3JeKTpoHaMHu aToMHBIX opoutaneit (AO). IIpasmiio
ITaynu. IIpasuno Xynna. Ilepuoguueckuii 3akon I.1. Mennenee-
Ba. I[lepmommueckas cucrema dieMeHTOB. llepumommdecku u3Me-
HSFOIMECS CBOMCTBA DJIEMEHTOB, MX CBA3h CO CTPOCHUEM OJJIEK-
TPOHHBIX O60J'IO‘I€K aTOMOB. Pa)Z[I/IyCLI aTOMOB, SHEPIyUsl MOHU3A-
OUKU, 3aKOHOMEPHOCTU B M3MCHCHHWHN J3THUX BCIHNYMH. ITonoxxenue
XUMHYECKOTO dJIEMEHTa B TIEPHOUUECKON CHCTEME KaK €T0 TiIaB-
HEUINasi XapaKTepUCTHKA. Xumuueckas ceéa3b. llepekpbiBanne
ATOMHBIX OpOHMTaJel - KaK ycioBHe oOpazoBaHus cBs3u. [loHsaTHe
o Merone BaneHTHBIX cBs3eil (BC). ['mOpuamzaiius aTOMHBIX Op-
outaneii. TUbl XUMMYECKOM CBSI3M: KOBaJCHTHAs, MOHHAS, Me-
taynndeckad. [loTeHIman noHU3anuu. DNEKTPOOTPUIIATETFHOCTb.
CBolicTBa KOBAJICHTHOH M MOHHOHN CBs3ed. Pasnmuuus B dusuue-
CKHX CBOMCTBaX BELIECTB C MOHHOM, KOBAJIECHTHOW M MeETaJInye-
CKOM CBsA3b10. BojopoaHas cBa3b. XUMHYECKas CBS3b B KpUCTAJI-
nax (aToMHas, MOHHAs, MOJEKYJSpHAs KPUCTAIIIMYECKas CTPYK-
typa). Ilpencrasienue o noaumopdusme u usomoppuzme. Mex-
MOJIEKYJISIDHBIE CHJIBI B3aUMOJCHCTBUS. XHMHUYECKasl CBA3b B
KOMIUTEKCHBIX COeNMHEHUMX. TUITUYHbIE KOMITJIEKCOOOpa3oBaTenn
W JIUTaH]IBL.

Kiaacesl HeopraHm4yecKMX COeTHHEHHIl: OKCUObl, KUCTIOMBbI,
ocHosanus, conu OcHoBHble CHOCODbL NONYYEHUs U XU- MUYECKUe
ceovcmea. I'eoxuMmnyeckas Kjiaccu(pukanus BelecTsB

YcrHBIN
ompoc
JIP
KP
T

OOmme 3akoHOMEp-
HOCTH  NPOTEKAaHUs
XUMHUYECKUX  peaK-
07054

OHepreruka XUMUYECKUX peakuuil. TepMOOUHAMUYECKUE CUCTE-
Mbl. OYHKIIUK COCTOSHUS (SHTANBINS, SHTPOIMHUSA, pabora SHEp-
rusi). DHeprerudeckne d3pQexTsr xummudeckux peakuuid. [lepoe
Ha4yajgo TEPMOIMHAMMKH. OHTAJbIHS OOpa30BaHMS BEILECTBA.
3akoH ['ecca u ero uCoap30BaHUE ISl TEPMOXUMHUYECKUX pacyé-
ToB. CTaHzapTHbIE cOCTOSIHUS BemiecTBa. [lonsTre 00 sHTpONHH.
Ountpomnus (azoBoro mepexona. Bropoil 3aKoH TepMOAWHAMUKH.
NzobapHO-m30TepMHUUeckull moTeHnuan (dHeprus [mbOOca) kax
KPUTEpPUH M IBIKYLIAas CUJIa CaMOIPOM3BOJIBHOIO IPOTEKAHHUS
MIPOLIECCOB B 3aKpbIToil cucteme. OOpaTuMble W HeoOpaTUMbIE
peakuru. XUMHUYECKOe paBHOBecHE. | OMO- U reTeporeHHble pas-
HoBecus. KoHcranra paBHOBecus. 3aKoH JeHcTBYOmUX Mace. Ero
MIPUMEHEHHE K TOMO- U TeTeporeHHbM cucremaM. [Ipunoun Jle-
larense, ycnoBue npuMeHUMOCTH. CMelIeHne paBHOBECHSI.
CKopocTh XUMHUECKOH peakunu. PakTopbl, ONpenesIone CKo-

YcTHBIM
ompoc
JIP
T




pOCTh peakiuu. 3aKoH AedcTByromux macc. [lopsaok u Moseky-
asipHOCTh peakuuu. [Ipasuno Bant-I'opda. [lonstre 06 sHeprun
aKTUBALMU M aKTUBHPOBaHHOM Komriekce. KaTtamuzaTopsl, kaTa-
JTUTHYECKHE peakiuu. ABTokaTanu3. OepMEHTATUBHBIN KaTasus.
TI'omo- u rereporennsiii katanus. Llenneie peakiuu. [locnenosa-
TEJbHBIEC U APAIICIIBHBIE PEAKIUU.

[ucnepcHbie  cucre-

O6mas xapaktepuctika. [loHsTie (a3bl, KOMIOHEHT, TETEPOreH-
HOU cucTeMbl. JlucnepcHble cuctembl ux kinaccupuxamus. Cyc-
MeH3Uu U 3Mynbcud. Kommonnnbeie pacTBOpsl M MX CBOWMCTBA. 30-
mu u renu. Koarymsumsa. Aspo3onw, ObIMBI, TyMaHbl. ['a3oBbie
pactBopsl. [lapumansHoe naBnenue. 3akoH JlanpToHa. Xumude-
ckas Teopus pactBopos JI.M1. Menzeneera. O6uue cBoiicTBa pac-
TBOpOB. PacTBOpeHune kak GU3NKO-XUMUYECKHH mporiecc. PacTBo-
pumocTh BemiecTB. CriocoObl BBIpakeHHsI KOHIEHTparuu. [1oHs-
THEe 00 WACANBHBIX M MCTHHHBIX pacTBopax. 3akoHbl Payis, [eH-
pu. Ocmoc. 3akon BauTt-I'odda. Ocmoc B npupoze. MzoroHuue-
CKHU1 KO3 PHITUEHT.

KP

Mbl. PacTBOpbl  HE
3JIEKTPOJIUTOB.
PactBopel  31€KTpO-

mutoB. PH. Bydep-
HBIE PACTBOPBI.

OCHOBHBIC TIOJIOKCHHUS TEOPHH DJICKTPOIUTUUECKON IHCCOIHA-
uuu. Kucnorel, ocHOBaHMs, aM(OTEPHBIC 3JEKTPOJIUTHI, COJIH.
CusibHbIe M c1a0ble 3J1eKTpouThl. CTEeHb JTUCCOHAMK U (ak-
Tophl Ha € Biustomme. KoHcranta aucconuanuu U GakTopbl Ha
e€ Bimsromue. 3akoH pa3dasnenus. [IoHATHE O TEOPHH CHIIBHBIX
3NIEKTPONUTOB. MeEXHOHHBIE B3auMojaercTBus. Kaxymiasica cre-
IeHb JIUCCOLMAIMYA CHJIBHOI'O JJIEKTPOIHTA. AKTUBHOCTH, KO3(-
(UIMEeHT aKTUBHOCTH, HOHHAs CHJIa pacTBopa. Boja kak pacTBo-
putens. MloHHOE npou3BeneHue BoJbl. BogopoHbIN MOKa3aTelb
(PH). TlonsaTHsA 0 KHCIIOTHO — OCHOBHBIX MHIWKaTOpax. I maponm3
coneit. HeoOpaTumsrii ruaponns. CTEeHh W KOHCTAHTa THIPOIIH -
3a. Bnusnue Temmepatypsl u pa30aBIeHHS Ha CTENEHb THAPOIU3A.
Ponb rupponmsa B mporecce BhIBETPHBAHUS MOYB. KHCIOTHOCTH
mouB. bydepHsie pactBopel n ux cBoiicTBa. [Ipupomusie O6ydep-
Hble CHUCTeMbl. |pyaHOpacTBOpHMMEIE 3IEKTPOIHUTHL. lIponsBene-
aue pactBopumoctu (IIP). YcmoBus Bemamenus ocaaka. KoH-
CTaHTa JVICCOIMAIINN, KOHCTAaHTA THIPOIN3a, IPOU3BEICHHE pac-

TBOPUMOCTH KaK YaCTHBIN CITydail KOHCTAHTHI PAaBHOBECHSL.

VY CcTHBIN
ompoc
JIP

OxuCIUTENHHO-
BOCCTaHOBHUTEJbHbIE
peakuuu.
DNEeKTPOXUMUYECKUE
CBOIICTBa PacTBOPOB

Tunbl OKUCINTENBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB: MEXMOJIe-
KyJISIpHBIE, BHYTPUMOJICKYJIAPHbIE, IUCIPONOPLHOHUPOBAHHUS.
CocraBneHne ypaBHEHHH  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxmuii MeTogaMu AIEKTPOHHOTO Oananca. MeTox momypeakiuit
(MOHHO-3JIEKTPOHHBIM MeTox). BnusHue KUCIOTHOCTH cpeapl Ha
MIPOAYKTHI OKHCIIMTEIbHO-BOCCTAHOBU-TENBHBIX peakuuii. OneHka
TEPMOJMHAMUYECKOH BO3MOXKHOCTU MPOTEKAHHS OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUi. DIEKTPOAHBIA moTeHuuald. Bomo-
ponHbI snekTpoA. Psa HanpsbkeHuss MertamioB. CTaHIapTHbIE
OKHCIIUTENb-BOCCTAHOBH-TEIIbHBIE  MOTEHIHANBL. Y paBHEHUE
HepHcra. I'ansBannueckuii aneMenT. /1C rajipBaHUYeCKOro amie-
MEHTa. DJIEKTPOJIU3 PACIIABOB M BOIHBIX PacTBOPOB CONEH. 3a-
koHbl @apanes. Koppo3usi MeTauios.

VcTHBIN
ompoc
JIP
T




XUMHUS 3J1EMEHTOB U
HUX COCIUHCHUM.
KommiekcHbie
COEIMHEHUS

OO0mue cBOWMCTBA M METOJIBI MOyYSHUsS HeMeTa/uIoB. Pacmonoxe-
HUE HEMETAJUIOB B MEpHOAMYCCKON cucteme. Dusmueckue U Xu-
MHUYECKHE CBONCTBa CBOOOIMHBIX HEMETAUIOB. (OCHOBHBIC THIIBI
XUMHYECKUX COCIMHECHUN HEMETaNIOB C PYTMMHU HEMETaJJIaMU U
¢ Merautamu. HaxoxpeHue HemeTawioB B npupoje. [IpuHImmb
MOJYYCHHUS. MX B CBOOOJHOM COCTOSSHMM. VCronb3oBaHHE HeMe-
TAJIJIOB B CEJIbCKOM XO3SIHCTBE.

Kucnopoo. Kucnopon. OcoOEHHOCTH CTPOCHHUS aTOMa KUCIIOPOJIa.

JIP

AnnotponHas Momudukanus kuciopona. IlposiBrisiemass BasieHT-
HOCTh. DU3MUeCKre U XUMHUECKHAE CBOMCTBAa CBOOOAHOTO KHCIO-
pona. PacnipoctpaneHHoCTh Kuciopoja B mpupoae. OKCUABI U UX
knaccudukarusa. CrocoObl monydeHus kuciaopoaa. CBOHCTBa U
MPUMEHEHHE KuAKoro kuciaopoaa. O3oH. CriocoObl MONY4YCHUS U
cBolcTBa 030HA. Poib 030Ha B nipupoje. [Ipumenenue o3oHa. Bo-
na. OcoOEHHOCTH CTPOCHHUS MOJICKYJI BOABI. Accomuanus MoJie-
KyJ BOJbl. PU3MYECKHME U XUMHUYECKHE CBOWMCTBA BOABI. Poib BO-
IbI B TIipupose. XUMHUYECKHI cOCTaB MPUPOJHBIX BOA. JKeCcTKOCTh
BOJIBI M MeTO/IbI e€ ycTpanenus. [lepokcua BoJoposa, ero crpoe-
HUE, CBOUCTBA U CITOCOOBI TIOTYYCHHUS.

Azom, ghocghop u ux coeounenusn. A3or. PacmpocTpaHEHHOCTD
azora B nipupoje. [lonydenue azora. Pusnveckre U XUMUYECKHE
cBoiicTBa a3ora. AMmuak. CtpoeHue u noixydenne. Gu3nveckre u
XUMUYECKHEe CBOMcTBa ammmaka. Okcuasl asora. CTpoeHue, IMo-
nydeHue, pu3udecKue U XUMHUIECKIE CBOMCTBA OKCUIOB. [ IpoK-
cug ammoHus. Coimu aMMOHUS. A30THasI KUCIOTa. A30THBIE y100-
peHUS. DKOIOTHIECKIE TTPOOIEMBI.

dochop. AmnorpornHsie MomuduKaiud ¢ochopa B IPUPOE.
Crnoco6b1 onmyaenust ocdopa. Kucnopomusie coemunenus ¢oc-
¢dopa u ux cpoiictBa. BomopomHbsie coemuHeHus docdopa. Dko-
JIOTHYECKUE TIPOOIIEMEL.

Yenepoo, kpemnuii u ux coeounenusn. AMIOTPONHUS CBOOOTHOTO
yriaepona. Anmas, rpaput. AMopdHbIi yriepoa. MckyccTrBeHHOE
ronmy4denue rpadurta u anMasa. [lormoTurensHBIE CBOICTBa yrite-
pona (amcopbums). IIpupomasie coennHeHHs yriepoaa. XuMUIe-
CKHEe CBOWcTBa yriaepona. KucinoponHsle coeauHEHUs yriepoza.
Oxcup yraepona (II), momydenume, CBOWCTBAa M HCIIOIB30BaHUE.
Oxcup yrnepona (IV) u ero ponp B nutanuu pacteHnid. Ousmde-
CKHMEe W XHMHYecKue cBorcTBa okcuma yriaepoxaa (IV). Ilapauko-
BBIN 2dekt. YronpHas kuciora, e€ cBoiictBa. KapOonatsl. Kap-
OOHATHOE paBHOBECHE B MPHUPOJIE.

Kitaccudukarms opraHI9ecKuX COeqUHEHUH. YTIEBOAOPOIbI.
Kpemuunii. PactipoctpaHeHHOCTh KpeMHHUS B Ipupojie. I maBHel -
e MUHEpaIbHBIE i TOPHBIE TIOPOJIBI, COIEpIKaIIe KPEMHIM.
ITonyuyenue kpemuus. Jnokcua kpemHusi. KpeMHeBbIe KUCIOTHI U
UX conu. Baxueilne npupoaHble CUIMKATHI - TOJIEBOM IINAT,
CIIFOJ1a, KAOJUH, acOecCT.

Obwue ceoiicmea u memoowvt nonyuenusa memannos. Ilomoxe-
HU€ METAJUIOB B MEPUOAMYECKON crcTeMe 3IeMeHTOB. CBs3b Me-
TaJUIMYECKUX CBOWCTB CO CTPOSHHEM W pa3MepaMHU aTOMOB JJie-
MeHTOB. Du3nveckne U XUMUYECKHEe CBONCTBa MerayuioB. CpaB-
HUTENbHAS AaKTUBHOCTh METAJUIOB. Ps HampspkeHWH MeTasioB.
Kopposust mMeramnos. 3ammTa OT KOppo3uH. METOMIbI MMOTydeHus
METaJIoB U3 PYyI.

Ll]enounvie memannvt u ux coeounenus. lllenoynsle MeTaNIbL:
JUTUH, HATPUH, Kanui, pyOuanii u uesuii. HaxoxneHue HaTpus u
kamust B npupoze. llomyuenne cBoOomHBIX MeTayioB. CBoOMCTBa
MIENTIOYHBIX METAJJIOB, MX CPaBHUTENbHAS aKTUBHOCTh. | MIpUIBL.
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Kucnopoausie coequHenuss U TUAPOKCUABI MIETOYHBIX METAaJLIOB.
Comu.

Illenounozemenvuvie memannvt u ux coeounenus. lllenodanose-
MEJIbHBIE METAJUTBL: KalIbIUi, CTPOHIIUH, Oapuii, paauii. CBoWCTBa
IIETOYHO3EMENBHBIX MeTauioB. VX okcuabl u ruapokcuabl. O0-
mjas XapaKTepUCTUKA COJIEH IIETOYHO3EMENbHBIX METAJIIOB. ['ua-
POKapOOHATHI MIETOYHO3EMEIBHBIX METAILIIOB. 3BeCcTKOBaHUE U
TUTICOBAHUE TTOYB.

Komnnaexcuvie coedunenusn. CTtpoeHre W HOMEHKJIATypa KOM-
IUIEKCHBIX cOoearHeHUi d-3ieMeHTOB. MOHO- U MHOJIMIEHTATHBIX
nuraijioB. I'eomerpuss kKoMmIuiekca. MarHuTHBIE CBOMCTBA COEIU-
HEHUH. PoJIb KOMIUIEKCHBIX COEIMHEHUN B IIPUPOJIE.
Paouoaxkmuenvie nemenmsl. SIBneHuE paTnoOaKTUBHOCTH. Bus
paaroakTUBHOCTH. PannoakTuBHBIE 35eMeHTHI. [lepuos momypac-
najia ¥ KOHCTaHTa paJiMOakTUBHOro pacnaja. [lonsarue o merogax
MOJYYEHUS U BBIIETEHUS UCKYCCTBEHHBIX PaJHOaKTUBHBIX H30TO-
noB. CriocoObI 0OHApYKEHHsI PaTHOaKTHBHOCTH.

Pazgenbr aucUIuINHBL, U3y9aeMble BO 2CEMECTpe (ouHas gpopma)

HanmenoBanue Popma

No Conepxxanue pazaena TEKYILETO

pasnena
KOHTPOJIA
1 2 3 4
1. |Benenue AHanmuTHdecKas XMMUS KaK Hayka, ee CTPYKTypa. S3HaUCHUE KP
AHAJIMTUYECKOM XUMUH B reosiorun. Kiaccudukaiws Mero-
JIoB aHam3a. Berbop MeToa aHamm3a 1 COCTABICHUE CXEM
aHaIm3a.

2. | Tumpl xumMudeckux peak- | OCHOBHBIC THITBI XUMUYECKUX PEAKIIUA B aHAJTUTHUICCKOH KP
LM ¥ TIPOLIECCOB B @HA-  |XUMHUM:  KHCJIOTHO-OCHOBHBIE,  KOMILIEKCOOOPa30BaHMs,
JUTHYCCKON XHMHH. OKHUCJICHHS-BOCCTAHOBJICHUS. 3aKOH JEHCTBYIOIIMX Macc.

KoncTanTel paBHOBecHs: TepMOAWHAMUYECKHE, peajbHBIE,
ycnmoBHbIe. COCTOSHHE BEHIECTB B HACANBHBIX M PeabHBIX
cucremax. CKOpOCTh peakIuii B XUMHYIeCKOM aHaimu3e. dak-
TOPBI, BIUSIONINE Ha CKOPOCTh. YTIPAaBIICHHE PEAKIIsIMA U
MIPOIIECCAMH B aHATUTUIECKON XUMUH.

3. | Turpumerpuueckuii Me- |TurpuMeTpudecknii MeTon aHaim3a. Kiaccmukaus THT- KP

TOJ aHainu3a.

PUMETPUYECKIX METOAOB aHaiu3a. TpeOoBaHuUs, NpeabsBis-
eMble K PEaKUUH B TUTPUMETPHUUYECKOM aHayiu3e. Bunel TuT-
PUMETPUYECKUX OIpeNeNieHU: IpsiMoe U 00paTHOE, KOCBEH-
Hoe TuTpoBaHue. CriocoObl BBIPAKEHUSI KOHIIEHTpALMi pac-
TBOPOB B TUTPUMETPUHU. DKBUBaJEHT. MosipHas macca K-
BuBaneHTa. llepBuuHBIe cTaHAAPTHL, TPeOOBAHHS K HHUM.
®ukcananbl. BropuuHble craHaapTbl. Buibl KpUBBIX THUTPO-
BaHUsA. CKayoK TUTpoBaHMs. ToUuKka S3KBUBAIEHTHOCTH U KO-
HEYHasl TOYKa TUTPOBAHUSL.
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Kucnorno-ocuoBHoe pas-
HoBecue. KucnotHo-
OCHOBHOE TUTPOBAHUE

CoBpeMeHHBIE MPENCTABIEHUS O KUCJIOTaX U OCHOBAHUSX.
IIporonutnueckas teopust bpencrena-Jloypu. PaBHOBecue B
CUCTEME KHUCIIOTa— COIPSIKEHHOE OCHOBAHUE U PACTBOPU-
Tenb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTH. KucioTHbIe 1
OCHOBHBIE CBOIicTBa pacTBoputeneil. KoHcranta aBromnporo-
u3a. BiausHue npuponbl pacTBOPUTEINS. HA CHUILy KUCIOTHI U
ocHoBaHUs. Amdonutel. bydepHbie pacTBOpPEI M WX CBOH-
crBa. bydepnas emxocts. Brruncnenust pH pactBopoB Heza-
PSKEHHBIX U 3apsKEeHHBIX KUCIIOT M OCHOBaHUM. KucnorHo-
OCHOBHOE TUTpOBaHHE. HMHAMKATOPBI KUCIOTHO-OCHOBHOI'O
TUTpOBaHUs. pT MHIAMKATOPOB, HHTEPBAN MEPEXOAA OKPACKHU.
KpuBble TUTpOBaHUS CHIIBHBIX M CIAOBIX KHCJIOT U OCHOBA-
HUM. DaKTOphI, BIUSIIONIME HA BEIMYMHY CKayKa Ha KPUBOU
tuTpoBaHus. O6IacTh MPAKTHYECKOTO MPUMEHEHHUST METOJIOB

KHCJIOTHO-OCHOBHOI'O TUTPOBAHMSI.

KP
JIP

OKHUCIUTENBHO-

OKHCIIMTENBHO-BOCCTAHOBUTEILHBIE pE€aKun 1 X KiIacCu-

KP

BOCCTAHOBUTCIIbHBIC pe-
akiuu. Penokc-
TUTPOBaHUE

¢ukanus. Ilonstue o penokc-noreHnuane. CTaHIapTHBIHN
penokc-norenuuan.  KoHcTaHTa  paBHOBECHS — PEIOKC-
MPOIIECCOB. Hanpasnenue OKHCITUTEIBHO-
BOCCTAHOBUTENbHOW  peakuuu. KpuBble OKHUCIUTENBHO-
BOCCTAHOBUTENBHOTO TUTpOBaHUs. DaKkTOpbl, BIUSIOLIME Ha
BEJIMUYMHY CKayka Ha KPUBOW TUTpoBaHUA. HHAMKATOPHI
penokc-tutpoBanus. I[lepmanranaromerpus. Juxpomaromer-
pusl.

JIP

Peakunu komriekcooopa-
3o0BaHusg. KoMmiekcoHo-
METPHYECKOE TUTPOBA-
HHE.

KommnekcHbie coenmuHenusi. DakTopbl, BIUSIONIUE HA MPOY-
HOCTh KOMIUIEKCHBIX COEMHEHMH. KOMIUIEKCOHBI, Ha TIpH-
Mepe DJITA. KomrmuiekcoHoMeTpuueckoe THUTpoBaHme. Me-
TAJJIOXPOMHBIE HHIUKATOPBL. KpHBBIE KOMITJIEKCOHOMETPH-
YecKoro TUTpoBaHUs. DakTopbl, BIUSIONIAE HA BEIUYUHY
CKayvKa Ha KpUBOW TUTpoBaHUs. OCHOBHBIC IIPUEMbI KOM-
IJIEKCOHOMETPUIECKOr0 TUTpoBaHus. [IpuMeHeHre MeToza.

KP
JIP

OO6mrast XapaKTepUCTHKA
(hU3UKO-XUMHUECKUX Me-
TOJIOB aHaITN3a

OcHOBHBIE METOIBI (PU3MKO-XMMHYECKUX METONIOB aHAIN3a.
Anamutryecknii curHail. OCHOBHBIE TPHEMBI Iepexoja OT
BEIMYUHBI aHATMTHYIECKOTO CUTHAJIA K KOHIIEHTpanuu. Mer-

POJIOTHYECKHE XapaKTEPUCTHKN METO/IA.

KP
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CHeKTpaJ'H)HI)Ie METOAbI
aHaJIn3a.

BsaumogeiicTBue BemiecTBa C 3JIEKTPOMArHUTHBIM H3Iyde-
HueM. MornekynsapHast abcopOuoHHast ciekTpockonusi B Y@
¥ BUAUMOW o6iacTtu. CHEeKTpHI MOTJIOMIEHUS! U TPHYUHBI UX
BO3HHMKHOBeHUS. 3akoH byrepa-JlamGepra-bepa. OTkioHeHHs
oT 3akoHa. CrekTpajbHble TPUOOPHI: CIEKTPOGOTOMETPHl U
(oroanekrpokonopuMeTpel. POTOMETPHUECKOE THUTPOBaHUE.
Wudpakpacuas cnekrpockonus. Konebanus momnekyi. [Tpu-
6opb! peructparu UK criektpoB. KauecTBeHHBIN U KOMHAYe-
CTBEHHBIM  aHamu3. Ilpumenenue wmerToma.  ATOMHO-
abcopOimonHas crekrpockonusa. Cxema npubdopa. Mcrounu-
KM PE30HAHCHOI'O U3JydeHUs. BO3MOXHOCTH METOJa C Ijla-
MEHHBIMH U 3JIEKTPOTEPMUYECKIMH HCTOYHMKAMHU aTOMMH3a-
M. OMHUCCHUOHHBIM CHeKTpaibHbIN aHanu3. [Iponcxoxaenne
aTOMHO-?MHUCCHOHHBIX CHEeKTpoB Cxema mpubopa. ATOMHO-
SMUCCHUOHBIM METOJ ¢ MHAYKTUBHO-CBA3aHHOW Tuta3zmoi. Ka-
YECTBEHHBIN U KOJIMYECTBEHHBIN aHanmu3. [[puMeHnenue mero-
noB. PentrenoduyopeciieHTHbIN aHaiu3. PeHTreHOBCKHE
crnektpbl. Cxema npudopa. [IpumeHeHne METoIoB.

KP
JIP

DNEKTPOXUMHUIECKHUE Me-
TOJIBI aHAJIH3A.

Kitaccudukaius 371eKTpoXMMHYECKUX METOA0B aHanu3a. [lo-
TEHITUOMETpHUs. Teopernueckne OCHOBBEI METO/Aa IOTEHIIHO-
METPHUHM: IBOMHOM 3JIEKTPUYECKUI CJIOM, BOBHUKHOBEHUE I10-
TEHIFaJla Ha TPAHMIIE DJEKTPOJ-PAcTBOp. DIEKTPOABI B IIO-
TeHuuoMmerpuu. [loTeHIIMoMeTpruYeckoe TUTpoBaHue. BoibT-
aMrepoMeTpuyeckuii aHamm3 TeopeTuueckue OCHOBBI METO-
na. Tlonsaporpadus. Ilomsporpadudeckas BoiHA, MTOTEHITAAI
MOJIyBOJIHBI. BonbTamMnepHble KpuBBIE. AMIEPOMETPUYECKOE
TuTpoBaHue. THBepcuoHHas BobTammnepoMetpus. [Ipume-
HEHUE METoJa.

KP
JIP

10

Xpomarorpadus

XpomaTorpadus, KiacCupHUKaIps XpoMaTorpaQuIeckux Me-
TOMIOB aHaNH3a. AmmapaTypa ¥ TEXHHUKA BBITOIHEHHS XpoMa-
TorpayMIecKoro aHajgm3a. AHAJM3 W METOABI pacdera Xpo-
maTtorpaMm. Teopusi TEOpETHUUECKUX Tapesiok. ['azoBas xpo-
marorpadus. JKuakocTHas KOJIOHOYHAS XpoMaTorpadus.
TonkocmoitHas (TUTOCKOCTHAS) XpoMaTorpadus.

KP
JIP

11

Ot60p po6. [ToaroroBka
po0 K aHaJM3Yy.

Cnocobbr otbopa 1pob. OTOOp TPoO Ta30B, KUIKOCTEH,
TBepbIX BemecTB. [lotepu u 3arpsa3Henus npu mpodooToope.
Xpanenue npoOsL. [loaroToBka mpo6 k aHANMHU3y: BHICYITUBA-

HUe, paznoxenne npod. [lepeBon mpoOI B pacTBOp

KP

2.3.2 3aHATHS CEMUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA Y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI

2.3.3 JlabopaTopHblie 3aHATHA.
Pazniensl ucHMIUIMHEL, U3ydaeMble B 1 ceMecTpe (ounas gpopma)

HaumeHnoBaHue 1abopaTopHbIX paboT

dopMa TeKyliero
KOHTPOJIA

2

3

I/IHCTPYKTEDK 10 TeXHUKe 0e30macHOCTH. OCHOBHBIE KJIACChI HEOpPraHu-
YEeCKUX COCIUHEHUMH.

KOJ’IJ’IOKBI/IYM 10 TCEMC: CTpOCHI/IC atroMa. XUMHU4YECKasl CBS3b. HepI/IO,Z[I/I-
YeCKasa CUCTEMA DJICMCHTOB.

Ortuer no nabopa-
TOpHOU paboTe
T, KP, K
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2 |CKOpOCTh XUMHUYECKUX PEAKIINN U XUMHUECKOE PABHOBECHE. Ortuer no nabopa-
Pemenue 3agau. TOpHOM paboTe
T
3 |DneKkTponuTHYECKas AUCCOIUAIIHSL. Otuet no nabopa-
I'maposns coneir. PH. TOpHOM paborte,
KP
4 |OKHUCIHUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. Otyet no nabopa-
TOpHOM padote, T
5 . . Otyet no nabopa-
OO01111e cBOMCTBA METAJIJIOB, HEMETAIIOB U UX COSAUHEHUH. o
TOpPHOI paboTe
Paznenbr gucumuinHbl, U3ydaeMbie BO 2 CEMECTpe (ouHas gpopma)
Ne HaumenoBanue nabopatopHbix paboT Popma Texytuero
KOHTPOJIS
1 2 3

1. |CrocoObl MpUroTOBIIEHUS CTAaHJIAPTHBIX pacTBOpoB. Cranmaprtuzanus|OTder 1o Jrabopa-
COJIIHOHM KHUCJOTHI MO TeTpabopary HaTpus OmnpezneneHue colep:KaHusi TOpHOH paboTe
ruipokapOoHaTa HaTpus B pacTBope. OmnpeieseHre BpeMEeHHOM KeCcTKO-

CTH BOJIOTIPOBOJTHOM BOJIBI METOJIOM KHCIIOTHO-OCHOBHOTO THTPOBAHHSI.

2. |[IpurotoBiieHue U cTaHAapTH3ANMS pabodyero pacTBopa nepmanraHara |OTdeT 1o 1abopa-
kanus. [lepMaHTaHaTOMeTpUYeCKOe OTIpeIeTICHIE JKee3a. TOpHOU paboTe

3. |Onpenenenue KalblUs U MarHUs B PaCTBOPE IPU UX COBMECTHOM Tpr-  |OTueT 10 j1abopa-
cyrcTBuU. KommiekcoHomeTpudeckoe omnpeiesieHue )KeCTKOCTH BOJIO- | TOPHOi paboTe
MIPOBOJHBIX U MPUPOIHBIX BOJI.

4. |CnektpodoToMeTprudecKoe onpeIeicHue xKeme3a ¢ CyinbhocanuimioBoi|OTueT mo Jradopa-
KkuCIoTON. CieKTpoPOTOMETPHUIECKOE OTIPEICIICHIUE MEIM B BUJIE aMMH -| TOPHOM padoTe
aQuHBIX KOMIUIEKCOB. PacyeTr KOHIIEHTpaluii BeleCcTB MO pe3yibTaTaM
n3MepeHuit B merogax crnekrpodoromerpuu, ADC, AAC u peHTreHo-
(byopecieHTHOro aHajan3a METoJaMH IpalyupOBOYHOTO rpaduka;

CTaHIapTHOU JOOABKH.

5. |PeHTreHo-ayopecieHTHbIN aHau3 MPUPOIHBIX MUHEPAJIOB Otyet no na6o-

paTopHo# paboTe

6. |Hactpoiika pH-MeTpa o 6ydepHbIM pacTBOpaM U TOYHOE omnpenaene- |OTder no yado-
Hue pH npupoanoit u mopckoit Boa. Onpesenenne HUTPATOB METO- paropHo¥i padbore
JIOM TIPSIMOM MOTEHUUOMETPHUU C HUTPAT-CEJIEKTUBHBIM 3JIEKTPOIOM.

Ornpenenenue xene3a METOIOM MOTEHITMOMETPUUECKOTO TUTPOBAHHS.
7. |OnpeneneHue KAaTHOHOB METAJIJIOB B CMECHU METOAOM OyMakHOM Otuet no na6o-

xpoMarorpaduu.

paTopHo# paboTe

3amuTa naboparopuoit padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypco-
Boi pabotsl (KP), pacuerno-rpadpuueckoro 3ananus (PI'3), nanucanue pedepara (P), scce
(9), komnoksuym (K), rectruposanue (T) u T.1.

2.3.4 llpumMepHasi TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsI - He TIPeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOAMYECKOI0 00ecreyeHHs A1 CAMOCTOSATeIbHOM padoThI
o0yyamuxcst Mo JTUCHUILIMHE (MOIYJIIO)
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[Tepeuens yaeOHO-METOIMIECKOTO 0OCCTICUCHHSI TUCITUTUIAHBI

Ne Bun CP N
10 BBITIOJIHEHUIO CAMOCTOSITETIHHON paboThI
1 2 3
IIpopabomxa u Meroquyeckine pPEKOMEHIAIMK K OpraHW3alid  ayJUTOPHOU |
nosemopenue 1ekyuoHHo20 |BHEayIUTOPHON (caMOCTOSITEBHOIA) paboThI CTY/ICHTOB:
\mamepuana, mamepuana  |meroguueckue ykasauus / coct. T.IL. Cropoxenko, I1.B. ITounHok,
1 |4ebHOlL U HaAY4HO A.B. Bbecnanos, H.B. Jloza - Kpacuonap: Kybauckuii roc.yu-t, 2018,
iumepamypwi, noocomoska |89c.
K 1a60paAmMopHbIM 3aHAMUA
Meroauueckue yKa3zaHHs II0 OpPraHU3AlMKM CaMOCTOSITEIBHOU
paboTBl CTYIEHTOB, YTBEP)KICHHBIC Ka(eapoill aHaIMTUYECKON
XUMHH, poTokoJ Ne 9 ot 7.06.2017 1.
Kyszuenosa C.JI., Cropoxxenxko T.I1../ JlTabopaTopHslii
MPAKTUKYM T10 Kypcy XUMHS (7151 CTYIEHTOB
HarpasieHus moarorosku-05.03.01-I"eonorus),
[yTBepIKJIeHHBIE Kadeapoit obIeil, HeopraHMUecKOi XUMUHN
MBTBX, mpotokon Ne 7 ot 22.06.2017 ¢
Boinonnenue MeTtonudeckue ykazaHus 1o MOArOTOBKE K KOHTPOJIbHOM pabo-
2 |[uHOuUBUOYanbHLIX 3a0aNULl |Te, yTBEPKICHHBIE Kadeapoli aHATHTHYECKOH XHMMHH, TPOTOKO
(IIoocomoska Kk peuwtenuio | No 9 o1 7.06.2017 T.
Baoau u mecmos)
Kyznemnosa C.JI., Ctopoxenko T.II../ JlabopaTopHbIii TpakTUKYM
o Kypcy XuMusl (JJIs1 CTYyJISHTOB HaINpaBJIEHUS MTOATOTOBKHU-
05.03.01-T"eonorus), yreepskaeHnbie Kadempoii ooIei,
Heopranndeckor xumun U UBTBX, nporokon Ne 7 ot 22.06.2017
IToocomoska Kk Mertoauueckue YyKa3aHHs 10 OpPraHU3allu CaMOCTOSTEIbHOU
mekywemy u paboThl CTYAEHTOB, YTBEp)KJIEHHBbIE Kadeapoil aHaTUTHYEeCKOU
3 [ipomeoicymoinomy XUMHH, TPOoTOKOJI Ne 9 ot 7.06.2017 T.
KOHMPO.IIO

Kysnenoa C.JI., Cropoxxenko T.II../ JlJabopaTopHsIit
MPAKTUKYM IO Kypcy XuUMuUs (IJ1s CTYICHTOB
HarpaBjeHus noarotTopku-05.03.01-I"eosorus),
[yTBepxaeHHbIe Kadempoii o01ell, HeopraHmIecKon XUMUU 1

MBTBX, mporokon Ne 7 ot 22.06.2017 r

Y4eOHO-MEeTOAMYECKUE MaTepHallbl JJIsi CaMOCTOATEIbHONW paboThl O0yYaromMXcs W3
Yyclia MHBAJIKUIOB U JIUI C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 370poBbst (OB3) npenocrasmnsitorcs
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM MX 37J0POBBS M BOCIIPHUATHS UH(DOPMALIUHU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

—B MIEYATHOM (opMe YBEIHMUECHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA,

J7is U1 ¢ HapyIIeHUAMH CyXa:

— B MeyaTHOH opme,

— B (JOpMe€ IEKTPOHHOTO JJOKYMEHTA.
Jnist U1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapara:

— B MeyaTHOH opme,

— B (JOpMeE DIIEKTPOHHOTO JOKYMEHTA,
JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETH3HUPOBAH B 3aBUCMOCTH OT KOHTUHTCHTA
oOyJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
OO0pazoBarenbHbIe TEXHOJOTUN: METO]T IPOOIEMHOTO U3II0KEHUS MaTepuana, Kak
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JEKTOPOM, TaK MW CTYACHTaMH;, CaMOCTOSITEIIbHOE YTEHHE CTyAEHTaMH Yy4eOHO-
METOJMYECKOW U CIPABOYHOM JUTEPATYphl U MOCIEAYIONIeH CBOOOTIHON AMCKYCCHH IO
OCBOCHHOMY HMMH MaTepuaily, HCIOJIb30BaHHE, WILIIOCTPATUBHBIX BHJIEOMATEPUAIOB C
IIOMOIIBIO MYJIbTUMEAUNHOTO o0opynoBanus, TEXHOJIOTUH JIMYHOCTHO -
OpHUEHTHUPOBAHHOTO  OOy4YeHMs,  IO3BOJIAIOIIME  CO3JaBaTb  MHAMBHYaJIbHbBIE
00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Iepeuncnennbie 00pa3oBaTeIbHbIE TEXHOJIOTUN PEATTU3YIOTCS:

® [IpU YTEHUH JIEKIIMH C UCTIOIb30BAHUEM MYJIbTUMEIUHHBIX
Mpe3eHTAlNI U JEMOHCTPALMOHHOIO 3KCIIEPUMEHTA;

® [Ipu AMAJIOroBoi (hopMe NPOBEACHUS JIEKLIUN 3aHATUI C TIOCTAHOBKOW U

pelieHreM IpoOJIEMHBIX U CUTYallMOHHBIX 3aJJaHU;

® [P NPOBEACHUHU Ja0OPATOPHBIX PAOOT BKIIOYAOLIUX

IYOOKYIO CAMOCTOSITENIbHYIO MPOPAOOTKY TEOPETUUECKOTO
Marepuaina, U3y4deHre METOAUKH MPoBeAeHUs paboThl U
IJTAaHUPOBAHUS SKCIIEPUMEHTA.
B HekoTophIX 1a00paTOPHBIX pabOTax MPUCYTCTBYIOT 3JIEMEHTHI UCCIIEI0BATEIbCKON
paboTHI.

B cBa3u ¢ tpeboBanussmu @I'OC BO no nampasnenuto noarotoku 05.03.01-I"eosiorus
peaMzanysi KOMIIETEHTHOCTHOTO TOJXOJa IMpeaycMaTpuBaeM IIHPOKOE HCIOJIb30BaHUE B
y4eOHOM TMpoliecCce AaKTHBHBIX M WHTEPAKTUBHBIX (GOpM MpoBeleHHs 3aHsATHHA. TexHoorus
MHTEPAKTUBHOIO OOYyU€HHUs 3aKJII0YaeTcs B TOM, YTO Ha MPOTSKEHUH BCETO y4eOHOTO BPEMEHU
MPOUCXOJUT OOMEH MHEHUSIMHU, BBICIYIIMBAIOTCS M OOCYKIAIOTCA pPa3Hble TOUYKHU 3pEHUs
cTyAaeHToB. Opranuzanus U3y4eHHUs MaTepualla Kypca OCYHIECTBIISIETCS Ha OCHOBE CHCTEMHO-
NEeATeIbHOCTHOTO IMOJAX0Ja M PEKOMEHJALMH IOA3TAalHOrO (OPMUPOBAHUS YMCTBEHHBIX
nericTBUi. JIEKIIMM HOCAT MOTHBALIMOHHO-TIO3HABATEIBHBIN XapaKTep.

st moBbimeHust d(OPEKTUBHOCTH Y4EOHOTO TIpollecca MCHOJIB3YIOTCS  CISAYIOIIHNE
o0pa3oBaTelibHbIE TEXHOJIOTUH: HH(POPMALIMOHHO-PA3BUBAIOIINE TEXHOJIOTUH, HAllPaBJICHHbIE Ha
(dbopMHUpOBaHHMA CHUCTEMbl 3HAHUH, 3allOMMHAHUS M CBOOOJHOE OIEPUPOBAHUE HUMH.
Hcnonp3yeTcst MeToa MHpOOJEMHOTO U3JI0KEHUS MaTepuajiga, CaMOCTOATENbHOE H3ydeHHe
MaTepuala, IPUMEHEHHE HOBBIX MH(OPMAIMOHHBIX TEXHOJOTUH Ui CaMOCTOSITEIbHOTO
HIOTIOJIHEHUSI 3HaHUM.

B mponecce u3ydeHus AUCLUIUIMHBI MCIIOJB3YIOTCS COBPEMEHHBbIE (POPMBI NPOBEICHUS
3aHATui. Jlekumsa-guanor. ConepxkaHue TNOJAETCS Yepe3 CEpUI0 BOIIPOCOB, HA KOTOPBIE
cllyluaTeiab JOJDKEH OTBeYaTh HEMOCPEACTBEHHO B XoJe Jekuuu. K 3TomMy TNy NpUMBbIKAaeT
JEKIHsT C NPUMEHEHHEM TEXHUKHM OOpaTHOM CBS3M, a Takke NpPOrpaMMHUpPOBAHHAs JICKIM-
KOHCYJIbTaLHsL.

[IpoGnemHast TeKIHsl HAYMHAETCS € BONIPOCOB, € OCTAHOBKU IPOOJIEMbI, KOTOPYIO B X0/1€
U3JI0KEHHUsT MaTepuaja HeoOXxoauMo pewmuTb. [IpoOiaeMHble BONPOCH OTIMYAIOTCS OT HE
pOoOJEMHBIX TE€M, YTO CKpbITasi B HUX Npobiiema TpeOyeT He OJHOTUIIHOTO PEIICHUs, TO €CTb,
TOTOBOM CXEMBbI PEIIEHUS B IIPOIIJIOM OIBITE HET.

Jlekuuu-guaiorun u l'[pO6J'IeMHbIC JICKOUK IIO3BOJIAIOT BKJIIOYAaTb HWHTCPAKTHBHBIC
QJICMCHTEI B IIPOLICCC MPCIIOJaBaHUs, CHOCO6CTBYIOT HpI/IO6peTeHI/IIO HE TOJIBKO 3HAHMU II0 TEME
JICKIIMHX, HO 1 HABBIKOB HCCIIeI0BaTEIbCKON U aHATUTHISCKON ACATEIbHOCTH.

Jlekun B (l)OpMC npe3ceHTauuu C HUCIOJIb30BAHUEM MYHLTHMCHHﬁHOﬁ arrmapaTrypbl
oOecreunBarOT 0oJiee BBICOKHIA YPOBCHb IMOHHMAHUSA CJIOKHBIX CTPYKTYpP, CXCM B3aHMOCBS3EH
OTACIBHBIX 3JICMCHTOB.

I/IHTepaKTI/IBHHC u I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIe O6pa3OBaTeJ'IBHBIe TCXHOJIOTHH,
HCIIOJIb3YEMbBIC B AYJUTOPHBLIX 3aHATHAX, B COUCTAHUU C BHCaYIlI/ITOpHOﬁ pa6OTOﬁ CO3aar0T
JOIIOJITHUTCIIBHBIC yCJ10BUs (I)OpMI/IpOBaHI/IH n Pa3sBUTHUA Tpe6yeMBIX KOMIIETECHITUM
o6y11a}0n11/1xc;1, IMMOCKOJIBKY  IO3BOJIAIOT 00CCIIeYnUTh AaKTUBHOE B3aHMOJICMCTBHE BCeEX
Y49aCTHHUKOB. Ot METOJbI CHOCO6CTBYIOT JIMYHOCTHO-OPHUCHTHPOBAHHOMY IIOAXOY.

I[J'IH HWHBAJIMJAOB U JIUI C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA YCTAHABJINBACTCA
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0COOBIl TMOPSAIOK OCBOCHHMA YyKAa3aHHOM IUCHMIUIMHBI. B  o0paszoBaTenbHOM mpoliecce
UCTIOJIB3YIOTCS COLMAIIBHO-aKTUBHBIE W  pe(IeKCHBHbIE METOJAbl OOYy4YEeHHs, TEXHOJIOTHH
COLIMOKYJIbTYPHON peaOuIuTalMM C LEIbI0 OKa3aHMs MOMOUIM B YCTAHOBJIEHWH IOJHOLIEHHBIX
MEXKIUYHOCTHBIX ~ OTHOIIEHHMH ¢  JPYyrUMH  CTYJACHTaMH, CO3JaHUM  KoMpopTHOro
MICUXOJIOTUYECKOTO KJIMMaTa B CTYACHYECKOW Tpynme. Beimeo3HaueHHbIE 00pa3oBaTelbHbIC
TEXHOJIOTUU JaroT Haubosiee 3((eKTUBHBIE PE3yJIbTaThl OCBOEHUS JUCUMIUIMHBI C MO3ULIUN
aKTyaJlM3allud  COJIEP)KAaHUS TEMbl 3aHATUS, BBIPAOOTKM MPOAYKTUBHOIO  MBIIUICHUS,
TEPMHUHOJIOTUYECKOH I'PaMOTHOCTH M KOMIIETEHTHOCTM OOy4aeMOro B acCIEKTe€ COLHUAJIbHO-
HaIpaBJICHHON MO3MLMK Oyayllero crneuudaiucTta, M MOTHBAlMM K WHULUATUBHOMY U
TBOPUYECKOMY OCBOEHMIO YU€OHOT0 MaTepuania.

WHuBuayanbHble KOHCYJIbTAllMM OOYYalOLIUXCS IPOBOIATCS €XKEHEIENbHO B (opMme
auanora. s JIMI ¢ OrpaHMYEeHHBIMHA BO3MOKHOCTSIMH 3JI0POBbsI PEyCMOTPEHA OpPraHU3aLus
KOHCYJIBTALIMH C UCIIOJIb30BAaHUEM DIEKTPOHHOM MOYTHI.

Koanue
Bun 3anarusa M cnonb3yemMble MHTEPAKTUBHBIE 00pa30BaTEIbHbIE
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTHH
JacoB
1 JI Jleknus ¢ aeMeHTaMu MeAaroru4yeckKuii SBpUCTHKA 14

becenbl, pa3dbop cUTyaluii, mocTaHOBKU MPOOIEMHBIX U
CUTYallMOHHBIX 3aIJaHUI

2 JI Jleknus ¢ anmeMeHTaMu Meaaroru4yeckuii SBpUCTHKA 14
becenpl, pa3bop cUTyaruii, mocTaHOBKU MPOOIEMHBIX U
CI/ITyaHI/IOHHBIX 3aﬂaHHI71

Umoczo: 28

4. OueHOYHBbIE CPeICTBA /IS TEKYIIEero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMeKYTOYHOI
aTTecTaluH.

4.1®oH OLIEHOYHBIX CPEICTB /sl MPOBeAeHUs TEKYIIero KOHTPOJIs.

Tekymuii KOHTPOJIb MO pa3jenaM JUCUMILUIMHBI, U3y4aeMbIM B 1 cemecTtpe,
OCYILIECTBIISICTCS] B YCTHOM U MUChbMEHHOU (hopMe Ha TabOpaTOPHBIX 3aHATHUSAX U BKIIIOYACT
cleyronre BUabl ¥ (GOpMbl KOHTPOJIS: BXOJHOMU (IMarHOCTUYECKU TeCTOBBIN), TEKYILIUN
(ycTHBIN (hpOHTAIBHBIN, TUCEMEHHBIHN, pEIICHUE 33]1a4 M YIPAKHEHUH ), IPOMEKYTOYHBIN
(MUCEMEHHOE TECTUPOBAHKUE, KOHTPOJIbHAS padoTa).

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPEICTABIIAET COOO0M MPOBEPKY YCBOEHUS y1eOHOTO
MaTepuana, peryjispHO OCyHIECTBIIEMYIO Ha MPOTsHKeHUU cemectpa. K JocTonHcTBaM JaHHOTO
THUIIa OTHOCHUTCS €0 CUCTEMAaTHYHOCTbh, HEMOCPEICTBEHHO KOPPETUPYIoIas ¢ TpeOoBaHUEM
MIOCTOSIHHOTO M HEMIPEPHIBHOIO MOHUTOPHHTA Ka4eCcTBa O0yUCHHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET IPEICTABISATH COOOM:

— YCTHBIN Oompoc (TPYMIIOBOM WM WHIAUBUAYaIbHBIH);

— MPOBEPKY BBIMOJIHEHHS MMCbMEHHBIX JOMAITHUX 33/[aHUM;

— MpOBeIeHUE JTa00PaTOPHBIX padoT;

— MpOBe/IeHNE KOHTPOJIbHBIX PadoT;

— TeCTHUpPOBaHME (MMCbMEHHOE WJIM KOMITBIOTEPHOE);

— MpOBe/IeHNE KOJUIOKBUYMOB (B MUCHbMEHHOM HIIM YCTHOH (hopMme);

— KOHTPOJIb CAMOCTOSITENILHOM PaboThl CTYACHTOB (B MUCHbMEHHON WM YCTHOH opme).

[Ipu TexyremM KOHTpOJIe YCIEeBAEMOCTH aKIIEHT JeTaeTCsl Ha YCTaHOBICHUH MOAPOOHOM,
peaslbHOM KapTUHBI CTYIGHYECKUX TOCTHXKEHUH U YCTICITHOCTH YCBOCHUS UMHU y4eOHOM Tpo-
rpaMMbl Ha JaHHBII MOMEHT BpeMeHH. [Ipr 7TOM KOHTpOJIe YUUTHIBAETCS OCEIAEMOCTh
CTYICHTOM ayTUTOPHBIX 3aHATUH (JIeTaeT OTMETKY B ayJJUTOPHOM XKypHalle), OllEHUBAET
YpOBEHB y4acTUs CTYICHTOB B ayJUTOPHOM paboTe, CTeNeHb YCBOCHUS UMHU Y4eOHOTO
Marepuaia 1 Bbl- ABJISIET HEIOCTAaTKU B MOATOTOBKE CTY/ICHTOB B IIEJISIX JaJIbHEHUIIIETo
COBEPILIEHCTBOBAHUS
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METO/IUKH MPETOJaBaHuUs JAHHOUW MUCIUTUIMHEI U aKTUBU3AINH PabOTHI CTYJCHTOB B XOJI€
3aHATUN.

JAuarnocruuyeckoe TectupoBaHme. Ero 1einp - onpeaesieHue NCXO0AHbIX 3HAHUM 1
O0COOCHHOCTEH MBITIUICHUS CTYCHTOB I KOPPEKTUPOBKH COACPkKaHUS Kypca, HopMUpoBaHUS
TPACKTOPUHU OOyICHHSI:

- XuMus U3yvaer ...

- Monp — 310 ...

- X¥MMHUYECKOE BEUIECTBO — ITO ...

- [lepeuncnuTe OCHOBHBIC 3aKOHBI XUMHUH.

- YKaxkute BaKHEHIlINEe TEOPUH, COCTABIISIOIINE OCHOBY XUMHUHU.

- U3 mepednciieHHbIX SIBJICHUI BBIOEPUTE TO, KOTOPOE HENIb3s OTHECTH K XUMUUYECKHUM:
pacTBOpEHUE COJIM B BOJE; CBEPTHIBAHUE KPOBH; B3PhIB TUHAMUTA; pa3/ieIeHHe U30TOMOB ypaHa
¢ oMo 1udpdy3un.

- [Ipocreiimas (3mmnupuyeckas) GopMyiia yKa3bIBaer ...

- XMMHYECKHI 3JIEMEHT XapaKTepU3yeTCs

- Ilon HOpMaIBLHBIMH YCIOBUSMU B XUMUHU TTOAPA3yMEBAIOTCS CIETYIOIINE YUCIEHHBIE
3HAYCHHS TEMIEPATYPHI U JABJICHUSA ...

- CKOJTbKO aTOMOB BOJIOPOJIa COAEPKUTCS B 224 1 OyTrana npu H.y.?

- CKOJIbKO ¥ KaKHX 3JIeMEHTapHBIX YaCTHII 06pa3yloT aToM n3oTtoma propa °F?

- Onpenenute KBaHTOBBIE YMCIIA, OMIMCHIBAIOLINE COCTOSIHUE BaJICHTHOTO AJIEKTPOHA

aToMa BOJOPOJia B OCHOBHOM COCTOSTHUM.

- Omnpenenurte BaJeHTHOCTh U CTENEHb OKUCIEHUS aTOMa a30Ta B MOJIEKYJIE€ a30THOM
KHUCIIOTBHI.

- UTto Takoe XuMHUeCcKast CBS3b?

- Xummnueckas peakius o0s3aTeIbHO COIIPOBOKIAETCS BBIJICICHUEM WIIH MOTJIOICHHEM
SHEpPruH, MOCKOJBKY ...

- [IpuBenuTe GopMyIibl COeTUHEHNH, UMEIOIINX: a) KOBAJICHTHYIO HEMOJISIPHYIO CBSI3b, 0)
KOBAJICHTHYIO MOJISIPHYIO CBSI3b, B) MOHHYIO CBSI3b, I') OJIHOBPEMEHHO HMOHHbBIE U KOBAJIEHTHBIC
CBSI3H.

- [IpuBeauTe npumepbl SK30TEPMUYECKUX PEAKIUH.

- B xakux equHUIIAX U3MEPSAETCS CKOPOCTh XUMUYECKON peaKiiu?

- Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUUYECKON peaKiuu?

- Kakue BemiecTBa Ha3bIBalOT KaTaau3zaTopamu?

- XuMHUYeCKHe PeaKiiu, MPOTEKAIOINEe B IPOTHUBOIMOIOKHBIX HAITPABJICHUSX,

Ha3bIBAIOTCA ...

- Kak npurorosurs 100 r 10% pactBopa caxapa?

- DIIEKTPOJIUTHI — 3TO JIIOOBIE BELIECTBA, KOTOPHIE ...

- K cunpHbIM 271€KTpoauTaM OTHOCSTCS ...

- BonHblii pacTBOp COIM UMEET IIETOUHYIO Cpelly, €ClU COJib 00pa3oBaHa ...

- Kakue peakuiuu OTHOCAT K OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM?

- K BayKHEWIIUM OKHUCTUTENSAM OTHOCATCS . ..

- Ha xakue 1Ba TMIa MOKHO MOJIpa3eIUTh BCE XUMHUYECKUE BElleCTBA?

TecTtnpoBanust mo reme: CKOPOCTh XMMHYECKHX PeaKIHil 1 XMMHYECKOe PaBHOBECHE

Ilpumepnuiit ounem mecmupoeanus

1 Vka3aTh MaremaTHuyeCcKO€ BBIpa)KEHHE CKOPOCTU NPSMOM peaKIiu:

3Fe + 4H20 (1) < Fe304+4H>

1) =k [Fe]® [H20]% 2) 0 = k [Fe] [H20];

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

2. YkazaTh BbIpa)K€HUE KOHCTAHTHI PABHOBECHS PEAKLIUU

Fe203 + 3CO « 2Fe + 3CO2

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



[CO,]® _ [FeP[co,]® | _ 3[co,] _ 3[co]
cor ' I T Fep0picor’ O T Bpco ) O T 31co;]

3. Kak u3MeHHTCS KOHIICHTpaIus Kaxaoro kommoHeHTta B cucteme N2+ 3H> «  2NHzmpu
YBEIMYEHUH KOHIIEHTPAIMHU a30Ta.

1) 2K =

1)yBenuuurcs, [NH3] yBenuuurcs;
2)yMEHBIINTCS, [NH3] ymenbmuTes;
3)yMeHbIINTCS, [NH3] yBenuumrcs;
4)yBenuuurcs, [NH3] ymenbmuTes;
5)yMEHBIIUTCA [NH3] e usmenuTcs.

4. Kak moBIHsACT MOBBINICHUC TaBJICHHS Ha COCTOSHUE XUMHYECKOTO PABHOBECHS B CHCTEME:!
C+ H2O(map) < CO + Ha

1) paBHOBecHe CMECTHTCS BIIPABO;

2) paBHOBECHE CMECTHUTCS BJICBO;

3) paBHOBECHE HE HAPYIIHUTCS.

5. Kak noBimsieT MOHMKEHNE TEMITEPaTyphbl Ha COCTOSIHUE XUMHYECKOTO PAaBHOBECHS B

cucteMe:2NO + 02 « 2NOg; AH<0

1) paBHOBecHe HE HAPYIIUTCS;

2) paBHOBECHE CMECTHTCS BJIEBO;

3) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu ouenxku mecma: npaBwibHbIX 0TBeTOB 90-100% - «oTiuano», oT 80 % 10
90%-— «xopomoy», ot 60 % 1o 80%— «ymIOBIECTBOPUTEIILHO», MeHbIe 60 % - «HEYIOBIECTBOPH-
TEIBHOY.

TecTupoBanust no reMe: OKHCINTETLHO-BOCCTAHOBUTEIbHbIE PEeAKIUH
Ilpumepnutit oOunem mecmuposanus
1. K xakomy Ty peakifii OTHOCUTCS JaHHAs PeaKIus?
KOH+C12 — KClO3+ KC1 +H20
1) peakius MEKMOJIEKYISIPHOTO OKHUCIICHHSI — BOCCTAHOBJICHHUS,
2) peaxiys BHYTPUMOJICKYISPHOTO OKUCICHHS — BOCCTAHOBJICHUS,
3) peaxius AUCIPOTIOPIIHOHUPOBAHHS.
2. ATOMBI KaKoro 3JIEeMEHTa, U3MEHSIs CTEIeHb OKUCIICHHUSI, OKUCISUIUCH B PEAKIINH:
Pb(NOs3)2 — PbO + NO2 + O3
1) cBuHIa; 2) a30Ta; 3) KUCIOpOAa; 4) CBUHIIA U a30Ta; 5) a30Ta M KUCJIOPOIa.
3. CKOIbKO 31eKTpoHOB oTaaeT noH Cr** B peakuuu:
Cr® + Brz+ OH — Cr0;™ + Br + H20
1) 1;2) 2;3) 3;4) 4, 5) 5.
4. CKOJBKO MOJIEKYJN a30THOM KHCIIOTHI y4acTBYeT B KaU€CTBE OKHCIUTEINS B PEAKIUU:
FeS + HNOs; — Fe(NOz)3+ S + NO + H.O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpesie ocymiecTBIsSeTCA peaklys, MPOTEKaoIast o CXeMe:
MnO2+ KC103+ ... - KoMnOs+ KC1 + ...
Kpumepuu oyenku mecma: npaBuibHbIX 0TBeTOB 90-100% - «oTinuHO», 0T 80 % 110
90%-— «xopomo», ot 60 % 10 80%— «yHAOBIETBOPUTENBLHO», MeHbIE 60 % -
«HEYJIOBJIETBOPUTEIHHO

Konmponvnaa paboma sBnsercs ogHON U3 CIOXHBIX (opMm mpoBepku. KoHTposibHas
paboTa, Kak MpaBUJIO, COCTOUT U3 HEOOJIBIIOTO KOJUYECTBA CPEAHUX MO TPYAHOCTH BOIPOCOB,
3a]a4y WK 3aJlaHui, TpeOYIOMX MoKUcKa 000CHOBAaHHOTO OTBeTa. Bo BpeMs mpoBepKU U OLIEHKU
KOHTPOJIbHBIX MUCHbMEHHBIX padOT MPOBOJUTCS aHAIU3 PE3YJbTaTOB BBINOJHEHUS, BBISABIISIOTCS
TUIHYHBIE ONIMOKH, a TaKXKe MPUYMHBI UX nosiBieHus. KoHTponabHast paboTa 3aHMMAaeT 4acTh
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y4eOHOTO 3aHATHS C pa300POM NMPABUIIBHBIX PEIICHUH Ha CIEIYIOLIEM 3aHATHH.
[lepeueHb KOHTPOJIBHBIX PAOOT NPUBEAEH HUXKE.
Konmponsnasa pavoma 1. Ocrognvie nonamus u 3aKOHbl XUMUU
Ilpumepnulit 6unem Kk KOHMPONLHOU padome

1. BberuucnuTe MOJISIPHYIO Maccy 3KBUBaJIeHTa MeTasula, eciiu 0,2 T ero BBITECHWIN U3 KUCIOThI
78 M1 Bogopoaa, usmepennoro npu 17 °C u naBnenun 98642 Ila.
2. BerauciuTh MOJIIPHYIO Maccy rasa, eciu Macca 280 mut ero npu temnepatype 21 °C u gasne-
aun 2.026-107 11a pasna 0,65T.
3. I'me comepxkutcs 6ombire Mosiekyir: B 1 11 xiopa nipu 23 °C u naBinennn 98 500 ITa uimm B 1 o1
okcuaa yriepoaa npu 55 °C u nasnenuu 10 600 I1a?

Konumponsnan paboma 2. Pacmeopul

Ilpumepnulii 6unem Kk KOHMPONLHOU padome
1  BpuuciuTh MOSIPHOCTB pacTBopa ¢ MaccoBoit moneit Hz SO4 15%, [TnotrOCTH 15% pac-
tBopa H2 SO4 paBHa 1,1 r/mi.
2 K 150r pacTBOpa ruipoKcuIa Kajaus ¢ MaccoBoi nojei 6% nobasumu 9 r KOH.
OmnpenenuTh MaCCOBYIO JOJTIO IIETOYH B TIOJTYy4€HHOM PacTBOPE.
3. Onpenenurs Maccy pacTBOpa MMAPOKCHIA KallMs ¢ MAacCoBOM gouei 20 %, KOTOpyro HEOO-
xonuMo mipudaBuTh K 200 1. pactBopa ¢ MaccoBoit goteit 70%, aroos! monyts50% pacTBop.
4. JInsa werirpamm3anuu 20 ma KOH notpe6osanocs go6asuts 15 Mt 0,3 H

Kpumepuu oyenxu KOHTPOJILHBIX pabOT:

— OILIEHKA “3a4TEHO’’ BBICTABIIAECTCS CTYJIEHTY, €CIU OH MPABWIBHO NPUMEHSET TEOPETH-
YecKHe TOJIOKEHHS Kypca IpU PEUIeHUH TMPAKTHYECKUX BOTIPOCOB U 3ajad, BiajeeT HeoOXoIu-
MBIMH HaBBIKAMH M IPHEMaMH UX BBITIOJTHEHUS;

— OILICHKA “‘H€ 3a4TE€HO’’ BBICTABJIACTCS CTYACHTY, €CJIM OH HE 3HAET 3HAYUTEIbHON YacTH
IIPOrpaMMHOTO MaTepHaia, B paC4eTHOM YacTU KOHTPOJIbHOM pabOThl JOMYCKAET CYIIECTBEHHbIE
OmuOKH, 3aTPYAHSAETCS OOBSICHUTH PACUETHYIO YacTh, a TaKKe HEYBEPEHHO, C OOJIBIIUMHU 3a-
TPYAHEHUSMHU BBINIOJIHSET 3aJaHUs WU HE CIPABIIAETCS ¢ HUMHM CaMOCTOSATENBHO.

[TnanupyembiMu (HOPMOM TEKYIIETO KOHTPOJIS 3HAHWUW CTYJICHTOB TIO pa3jeiiaM JHUCIIH-
IUTMHBI, U3y4aeMbIM BO 2 CEMECTpE, SIBJIIETCS YCTHBIM Ompoc Ha JabOpaTOPHBIX 3aHATUAX I10
TEOPUM METOJa aHaJlh3a, UCIOJIb3yeMOTo B J1a0OpAaTOPHOM MPAKTHUKyME, U OCOOCHHOCTSIM BbI-
MOJIHAEMOH TabopaTOpHON pabOThI, a TAKKE PEHTHHIOBBIE KOHTPOJIbHBIE PAOOTHI.

IIpumepHbIii NepevyeHb BONMPOCOB N0 TEOPUH METOa AHAJIM3A, UCIO0Jb3YeMOro B Jia-
0OpPATOPHOM NMPAKTUKYME, U 0COOEHHOCTAM BbINIOJIHSIEMOM J1a00PaTOPHOii padoThI:

1. Yro Takoe nepBUYHbIE cTaHIapTHBIE BemecTBa? Kakue TpeGoBaHMs K HUM NPEABABIAIOTCA?

2. HazoBuTe OCHOBHBIE CIIOCOOBI MPUTOTOBIICHUS CTAHIAPTHBIX PACTBOPOB.

3. Kaxkue pacTBOpHI Ha3bIBAIOTCSl BTOPUYHBIMU CTaHIapTHBIMU? Kakum oOpa3om ycTaHaBinuBa-
10T UX TOYHYIO KOHIIEHTPAIUIO?

4. JlaiiTe ompeeseHre CIeaAyoIINM MOHATUAM: TUTP PACTBOPA; SKBUBAJICHT BEIIECTBa; (PakTop
SKBHUBAJIEHTHOCTH; MOJISIpHAsl KOHIEHTpALMs; MOJSPHAs KOHILIEHTpAlMs SKBUBAJIEHTA; Mac-
coBas nost. [IpuBenute hopMysbl, CBA3BIBAIONINE 3TU MOHSTHSL.

5. B yem 3akirouaeTcs CyTh METOJIa KHCIOTHO-OCHOBHOTO TUTpoBaHus? Kakue peakuuu exar
B OCHOBe 3T0r0 Metona? TpeboBaHMs K peakiusM B METOJie KUCIOTHO-OCHOBHOTO THTPOBa-
HUSL.

6. Kaxkue BemecTBa MOXHO MPUMEHSITh B METOJI€ KUCIOTHO-OCHOBHOTO TUTPOBAHHUS B KAYECTBE
tutpanTta? TpeboBaHus.

7. C mOMOIIBIO KaKUX CTaHAAPTHBIX BEIIECTB MOKHO CTaHIAPTU3UPOBATH KUCIOTHI, OCHOBA-
HUs?

8. Kaxk ompenenuts Ha MpaKTUKE MOMEHT OKOHYAHUS TUTPOBaHUs? YKa3aTh €ro Ha KpUBOH
TUTPOBAHUSL.

9. MHaukaTtopsl B METOJE KUCIOTHO-OCHOBHOTO TUTPOBAaHUS: TPEOOBaHUS, 0COOCHHOCTH CTPO-
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€HHsI, OT YEr0o 3aBUCUT U3MEHEHHE OKPACKH M KaK 3TO MOXHO 00bAcHUTH? [IpumMepsl

10. Kak BbIOpaTh MHAUKATOP sl KOHKPETHOTO TUTPOBAHHS?

11. IIpencraBuTh BUA KPUBBIX TUTPOBAHUS CHIIBHBIX U CITA0BIX KUCIIOT U OCHOBaHWH. YKa3zaTh
TOYKY SKBHUBAJIEHTHOCTH.

12. TTo xakoMy 3aKOHY IPOBOJUTCS pacyeT pe3ysibTaToB TUTpoBaHUA? OOBSICHUTH HA TPUMEpPE
nabopaTopHO pabOTHI.

13. Ha yem oCHOBaH METO/I MOJICKYJIIPHON CHEKTPOCKONUH B BUAMMOM 1 Y@ 005acTsIX CrieKkTpa.

14. B3zaumoelicTBrE BEIIECTBA C IEKTPOMArHUTHBIM U3JIy4€HUEM B BUAUMOM U Y P obnactax
CIICKTpA.

15. OcHOBHO 3aKOH MOTJIOLIEHUS 3JIEKTPOMAarHUTHOTO U3TydeHUsl. MosipHbIi KO3 PUIIUEHT
CBETOTOIJIOIIEHUS

16. CriekTp MOTJIOIIEHUST 1 OCHOBHBIE ()OPMBI €T0 TIPEACTABICHUSI.

17. JlaiiTe onpeneneHrne ONTUYECKOM TUIOTHOCTH, TIPOITYCKAHUSI.

18. Cxema ®3Ka. JlerekTopsl. CriocoObI MOHOXpOMATH3AINH H3TydeHUs. KakoB MPUHIIHIT 1101-
60pa cBeTo(UIBTPOB IpU MPOBEACHUH (POTOMETPHUUECKUX U3MEPEHUI?

19. OcHOBHBIC OTIINYHS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

20. Crioco0Opl epexo/1a OT aHATMTUYECKOTO CHTHAJIA K KOHIIEHTPAIIMH B METO/1€ MOJICKYIISIPHOK
CHEKTPOCKONUU B BUANMOMN 1 Y P 001acTax crekrpa.

21. Ha yemM OCHOBaHBI AIEKTPOXUMHUYECKHE METOIBI aHAJIH3a.

22. CymHOCTb METO/Ia TOTEHITHOMETPHH.

23. YeM OTIHYAIOTCS JIEKTPOIB CPABHEHHS OT U3MEPUTEIBHBIX 3JIEKTPOJIOB?

24. OnumuTe TPUHIUT padOTHI XJIOPCEPEOPSHOTO AIIEKTPOIA.

25. TIpuHIUTT TeWCTBHS METAIUTHICCKIX JJIEKTPOJIOB.

26. NoncenextuBHbBIC MMEKTPObI? CTEKISTHHBIN A5ekTpoa. OnpeneneHue pH.

27. Cnoco0bl mepexo/ia 0T aHAJIMTUYECKOTO CUTHalla K KOHIICHTPAIlMU B METOE MOTEHIIMOMET-
pumn.

28. TloteHumoMeTpuieckoe TUTpoBaHue. B kakux KOOpauHATaX MOKHO IMOCTPOUTH KPUBYIO T10-
TEHIIUOMETPHUYECKOTO TUTPOBAHUS?

IIpyMepbl peHTUHIOBBIX KOHTPOJIbHBIX PadoT MO KypCy
PeiiTuHroBasi KOHTpPoJLHas padora Nel
1o reMe «Kuciomuo-ocnosnoe pagnosecue u KUC10MHO-0CHOBHOE MUMPOBAHUE

TUIIOBOU BAPYAHT

1 Cdopmynupyiite 3aK0H IEHCTBYIOIIUX MAcC AJsl PABHOBECHBIX CHUCTEM. 3alMIIUTEe KOHCTaH-
Thl PABHOBECHS UIsl CIEAYIOIIMX MPOIECCOB: aucconanui MypaBbuHoi kucinotst HCOOH +
H,0«<> HCOO + H30"; xommiekcoo6pazopanus Ag* + 35,032 <> Ag(S20 }3; (3 6anna).
2. YKaxXuTe OCHOBHBIE TIOJIOKEHUsI MpoToauTHIecKoil Teopun bpéucrena-Jloypu. PaccuuTaiite
pH pactBopa, B kotopom coaepxkurca 0,1 M HCOOH u 0,25 M HCOONa (K.HCOOH =1,8-10
Y (5 6annos)
3. Ompenenute GpakTop SKBUBATCHTHOCTH M MOJISIPHYIO MacCy 9KBUBAJIEHTa KUCIOTHI B PeakK-
un: HoSOz+ 2KOH=K>SO3 + 2H20 (2 6anra)
4. Yto Takoe mepBUYHbIE CTaHAApTHBIE pacTBOpbI? Kakue TpeGoBaHMS K HUM MPEIbIBISIOTCS?
HazoBurte oCHOBHBIE CIOCOOBI MPUTOTOBJICHUSI CTAaHAAPTHBIX PacTBOpPoB.B MepHOl Konmbe Ha
500,0 mxn pactBopunu 1,4356 r maseneBoii kucinoTel (H2C204:-2H20). Onpenenute MoIsIpHYIO
KOHIIEHTPAIIMIO, MOJISIPHYIO KOHIICHTPAIUIO SKBUBAJIEHTa U TUTP MOJIYUYEHHOTO pacTBopa (5 6an-
7108).

PeiiTuHroBasi KOHTpOJIbHAas padora Ne2
10 TeMe «OKucaIumenbHo-60CCMan08UMENbHOE U KOMNIAEKCOHOMEMPUUECKOe MUMPOBAHUE

TUITIOBOM BAPUAHT
1. PaCCTaBI/ITL KOB(I)(I)I/ILII/ICHTBI nu OHpeIIeJ'II/ITB MOJ‘ISIpHYIO Maccy OKBHUBAJICHTA OKUCJIIUTCIIA B

20



YPaBHEHUHU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU:

2. IlepmaHranaToMeTpusi; ypaBHEHHUS, JIS)KAIIME B OCHOBE MCIIOJIb30BAHMS TIEpMaHraHaTa Kajlus
B KadecTBe okuciautens. Ilpurorosnenue, xpanenue u crangaprusanus pactsopa KMnOa. Ipu-
yiHbl U3MeHeHus TuTpa pactBopa KMnOgs. [Ipumenenne metona. Paccuntats Maccy xenesa B 1
1 pactBopa, eciu Ha TutpoBanue 20,00 ma ero 3arpaueno 15,70 ma 0,1004 M pactBopa KMnO4
(f=1/5). (5 6annos)

3. MeramnoxpoMHble HHIUKATOPBl. MeXaHu3M UX IeHCTBUS, TpeOOBaHuUs K MHAUKaTopam. [Ipu-
BE/IUTE MIPUMEPBI METAITIOXPOMHBIX HHIUKATOPOB. (5 6an108)

PeiiTunroBasi KoHTpoJbHas padora Ne3
10 TeMe «PuU3uUKO-XumuuecKue memoovl AHaIu3a»
TUTTOBOW BAPUAHT
1 Ha yeM OCHOBaH M€TOJl MOJIEKYJIIPHOM CHEKTPOCKONUH B BUAMMON U Y@ 0051acTsaX CrieKTpa.
CriekTp MOTJIONIEHUsI U OCHOBHBIE (OpMBI ero mnpenacraBieHus. OCHOBHOW 3aKOH MOTJIOLICHUS
AIEKTPOMArHUTHOTO W3IydeHud. [laliTe ompeneneHue ONTUYECKOW IIOTHOCTH, MPOITYCKaHUS.
Cxema ®DKa, ocHOBHbIE y311bl Tpubopa. KakoB npuHIun noadopa cBETOGUIBTPOB MpU MpOBE-
neHuu Qporomerpuueckux uzMepeHuil? CrocoObl mepexojia OT aHAJIUTUYECKOrO CUTHajla K
KOHIICHTPAIIUU B METOJI€ MOJIEKYJISIPHOU CIIEKTPOCKONHUH B BUAUMON U Y@ 00JacTsAX CHEKTpa.
(5 6annos)
2. Xpomarorpamma. Kakoii OCHOBHO# mapaMeTp UCTOIB3YIOTCS sl HISHTH()HUKAIINY BEIIECTB B
xpomatorpadunu? HazoBuTe OCHOBHBIE MapaMeTphl, UCHOIb3yeMbIE Ul KOJTHMUYECTBEHHBIX U3ME-
penuii B xpomatorpaduu. O0paboTka pe3yibTaToB Xpomarorpaduyeckoro aHanusa. (5 6anios)
3. [NoreHmmomMeTpuvecKoe TUTPOBaHUE. B KakMX KOOpIWHATAX MOXKHO TOCTPOUTH KPHBYIO TO-
TEHLIMOMETPUYECKOTO TUTPOBAHUS M KaK OINpeNeIuTh 00beM B TOUKE 3KBUBajeHTHOCTH? [Ipu-
MEHEHHE MeToa U ero npeumyiiectsa. (5 6annos)

Kpumepuu oyenku peiimunzoevix KOHmpoavHvix padoom: 15-12 Gaios - «OTIHIHO,
11,5-8,5 — «xoporioy, 8-5 — «yTOBIETBOPUTEIBHO», MEHBIIIE S5 - «HEYIOBICTBOPUTEIHLHO

4.2 ®oHJ OLIEHOYHBIX CPECTB VISl POBeIeHUsI MPOMEKYTOUHOI aTTecTaIllUu.

dopmMaMM NPOMEKYTOYHOHN aTTECTAIMU IO AUCIUIUIMHE SBJISIOTCS B 1 ceMecTpe — 3a-
YET, BO 2 CEMECTPE — IK3aMEH.

Bonpocwt k 3auemy:
1.CTrexruoMeTpuuecKre 3aKOHbI XUMUH UX POJIb B COBpEMEHHOM XuMuu. [IpoOaemMbl 3KOJIOTHH.
2.BoJiHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yann3m 371eKTpoHa.
3. OCHOBBI KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHHUS aTOMa.
4. KBaHTOBBIC UHClIa. ATOMHBIE S, P, d, f - opOuTam.
S5.IIpyuHIHAIIBI 3aMTOTHEHUE JIEKTPOHAMU aTOMHBIX OpOUTasICH.
6. [lepuomnueckuii 3akoH. [lepuoauueckas cucrema anemenToB J[.M. MenneneeBa. Knaccudu-
Kallus 3JEMEHTOB (s-, p-, d-, ).
7. Xumnueckas cBa3b. [lonarue o metone BC u MO.
8. KoBanenTHas cBs3b. CBOMCTBA BEIISCTB C KOBAJICHTHOM CBS3LIO.
9. MoHHas cBA3b. DNEKTPOOTPULIATEILHOCTD 3JIEMEHTOB.
10.BonopoHas CBsI3b U €€ CBOWCTBA.
11. CBa3b B MeTaiuiax. CBOHCTBA BEMISCTB C METAINUECKOH CBI3BIO.
12.Tumbl KpUCTATUIMUECKUX PEIIETOK U CBOMCTBA COCTUHEHUN.
12.30HHas Teopus. [IpoBoJHUKN TOKA U TUIEKTPUKH.
13. TepmoauHamudeckue cuctemMbl. DYHKIIUU COCTOSHUS. DHTABINS, SHTPOIUS, BHYTPEHHSS
SHEprus — MapaMmeTpsl COCTOSHUS BemiecTB. CTaHTapTHBIE TEPMOIMHAMUYECKHE TTapaMeTphl 00-
pa3oBaHUs BELIECTB.
14.TlepBblii 3aKOH TEPMOIUHAMUKH.
15. Oneprerudeckue d(hHeKTh XUMUYECKUX peakiuid. TepMoxumMudeckre ypaBHEHUS. 3aKOH
I'ecca u ero ucnoJsib30BaHUE AJI1 TEPMOXUMHUUYECKHX PACUETOB.
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16.TTonsiTre 00 3uTponMU. DHTpoNUs (a3zoBoro nepexoaa. Bropoii 3akoH TepMOMHAMUKY.
17.1306apHo-n30TepMuueckuii motenman (sueprus [ m66ca). Hanpasnenue npoTekanus Xu-
MHYECKUX PEAKLIHM.

18. CkopocTh XUMHUYECKOW peakuu U (DaKTOPBI Ha €€ BIUAIOLINE. 3aBUCUMOCTh CKOPOCTH pe-
aKLUU OT KOHUEHTPAlUU. 3aKOH JIEHCTBYIOIIHUX Macc.

19. 3aBucHMOCTH CKOPOCTH peakiuu oT Temreparypsl. [lpasuno Bant-I'odda.

20.ITonsiTrie 0 TEOPUM AKTHBUPOBAHHOI'O KOMIUIEKCA. DHEPIHs aKTUBAIUH.

21.'oMOTeHHBIN 1 TeTeporeHHbIN KaTanu3. ABTokaTanu3. @epMeHTaTUBHBIN KaTanus.

22. O6paTumble U HeOOpaTUMble peakliuu. Xumuueckoe papHoBecue. [Ipuniun Jle-1llarensbe.
CwMmenienue paBHoBecHs. KoHcTanTa paBHOBeCHS U (DaKTOPHI Ha €€ BIUSIONINE.

23. lucniepcHbie cUCTeMbI U uX Kinaccudukanus. [lonatust 00 uaeabHBIX U peajbHbIX PaCTBO-
pax.

24. Xumunueckas reopust pactBopos J[.1. Menneneesa. O61ine cBoiicTBa pacTBOPOB.

25. 3akonsl Payms.

26. Ocmoc. 3akoH Baut-T'opda. Ocmoc B ipupojie. M3oToHnueckuit KoapPUIUEHT.

27 IlpencraBieHue 0 MEXaHU3ME DICKTPOTUTHIECKOM AUCCOLUAIINY B BOJIHBIX PACTBOPAX.
28.Crenenp aucconuanuy U (pakTopbl Ha ee BIustonre. 3akoH pazbasienust OcBaibia
29.KoncranTa nuccornuanuu U (pakTophl Ha €€ BIUSIOIINE.

30 Bona ee pons B ipupose. Monnoe npousseaeHue Boasl. Bogopoausiii mokasarens ( PH )
pacTBopa.

31. BydepHsie pacTBOpHI U X CBOKCTBA. VX pojb B ipupoe.

32. TloHATHE O TEOPUH CHIILHBIX AJIEKTPOJIUTOB. AKTUBHOCTH, KOA()(OUIIMEHT aKTUBHOCTH, HOH-
Hasi CHJIa pacTBOpa.

33. 'mnpomm3 coneit. HeoOpaTumerit tuposms. CTeneHb U KOHCTaHTa THApoJn3a. BiausHue
TeMIIepaTypbl U pa30aBJeHUs Ha CTENCHb THAPOJIM3A.

34. Tlpouszsenenue pactBopumoctu (I1P). YcnoBus Beimagenus ocaaka.
35.0KuCIUTENbHO-BOCCTAaHOBUTEIbHBIC peakiuu. Kimaccudukanus. X posbs Bopupoje.

36. DIIEKTPOXUMHUYECKHE CBOMCTBA pacTBOPOB. CTaHIAPTHBIN ICKTPOIHBIN MOTEHIMAT U (ak-
TOpBI HA HETO BiusAwoMME. YpaBHenue HepHcra.

37. T'anpBannueckwuii 3eMeHT. DJIC rabBaHUYECKOI0 3JIEMEHTA.

38.01eKkTpoau3 paciiaBa 1 BOJHOTO pacTBOpa COJIEH.

39.0011ue cBoiicTBa METANIOB M HEMETAJIOB. XMMUYECKHE CBOMCTRA.

40. Yriepos. XMMHUYECKHE CBOMCTBA TPOCTOrO BEIIECTBA M CBOMCTBA COCIMHEHUH yriaepoaac
kuciopoioM. [lapHuKoBEIi 3P deKT.

41. Knaccuduxaiysi OpraHu4ecKux COeAMHEHUN. YTIEBOAOPO/IbI.

42 Kucnopoa. AnnotponHas Moaudukanus. XuMUYecKre CBOMCTBA. JKOJOrHuecKue mpooe-
MBI.

43. lllenoynHble MeTaIbl. XMMHUECKHE CBOICTBA MPOCTHIX BELIECTB M UX COCAMHEHUIA.

44 1llenoyHO3eMeNbHbIE 3JIeMEHThl. XUMUYECKUE CBOICTBA

45. CtpoeHue 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeTUHEeHHH d-3meMeHToB. XUMUYEeCcKas CBS3b B
KOMILJIEKCHBIX COEIMHEHHUSIX.

46.Meton BC u Teopusi KpUCTAITMUECKOTO TOJISI O TEOMETPUU U MAarHUTHBIX CBOMCTBAaX KOM-
MIJIEKCHBIX COEMHEHUMN.

47.5IBneHue paInoaKTUBHOCTU. Buapl pagunoakTuBHOCTH. PaaroakTuBHbIe 37eMeHTHI. CIOCOObI
oOHapyXeHHsI paJuOAKTHBHOCTH

48 I'eoxumuueckas KiacCU(pUKaIUs HIEMEHTOB

Kputepun onenkn:

OreHka 3HaHMN MO AMCUUIUIMHE HA 3aueTe Npeanonaraer aup@epeHMpoBaHHbIA 1M0a-
XOJ K CTY/EHTY, Y4€T €ro MHAMBUIYyalbHBIX CIOCOOHOCTEH, CTENeHb YCBOGHUS U CHCTEMaTH3a-
IIUH 3HAHUH y4eOHOTO Kypca, YMEHUs JenaTh J0oKa3zaTelbHble BHIBOBI U 0000ImeHus1, GopMHUpo-
BaHUS OOIEKYIbTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETEHTHOCTEH.
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OneHuBaeTcss He TOJIBKO INyOMHA NOHMMAaHUS OCHOBHBIX Pa3zeiioB y4eOHOUM IMCHUILIN-
HBI, HO ¥ TIOCEIAeMOCTb JIEKLIUI U JTa00OPaTOPHBIX 3aHATHIA, aKTUBHOCTh IPU YCTHBIX ONpOcax U
COJIEpPKATENBHOCTh YCTHBIX OTBETOB.

OneHka Onucanue
OTBET IIOJIHBIM U NPAaBWIbHBIA Ha OCHOBE U3yYEHHBIX TEOPUH, Ma-
3auTeHo TE€pUal M3JI0KEH B ONPEIEIEHHON JIOTMYECKOMU IOCIIEI0BATEIbHO-

(IpOABHHYTBIN YPOBEHB) | CTH, IIPU 3TOM JIOMYCKAIOTCS HECYIIECTBEHHBIC OIIMOKU B OTBETaX
Ha TEOPETUYECKUE BONIPOCHI WIM B PEHICHUN 3aJa4H, KOTOPBIE CTY-

JCHT MOJKCT UCIIPABUTH IO YKA3aHUIO MPCIIOoAaBaTCIIsd.

OTBET TOJHBINA, HO TPH STOM JOMYIEHA CYIIECTBEHHAs OImMOKa

3auTeHo WM OTBET HEIMOJIHBIMA, HECBA3HBIM, YACTUYHO OCBOCHHBIC YMEHUS
(TOpOTOBEIH YPOBEHB) NPUMEHATH TCOPETHUICCKHUEC 3HAHUS MPH PCIICHUN MPAKTHYCCKUX
npoOIIeM.
OTBET OOHAPYXUBAET HE3HAHUE OCHOBHOIO COJIEP>KaHUs y4eOHOTO
He 3aureno Py Aep i
MaTepuala.

Bonpocul k skzameny:
1 AmnanuTudeckas XuMus Kak Hayka. Merojpl aHamm3a. Metonuka aHaim3a. OCHOBHBIE CTa-
JTUY XUMHYECKOTO aHalnu3a.
2 XuMHYEeCKOe PaBHOBECHE B TOMOTEHHBIX CHCTeMaX. 3aKOH JeHCTBYrOMMX Macc. KoHcTanTa
paBHOBECHS: TEPMOJIMHAMUYECKAs, peanbHast U yciaoBHas. AKTUBHOCTh. Koadduiment aktus-
HOCTH. MobHas 10JIA HOHA.
3 Turpumerpuyeckue METOIbl aHamu3a. TpeOOBaHUSA K PEakIUsM B TUTpUMeTpuH. [lepBud-
Hble ¥ BTOpUYHbIe cTaHaapThl. [Ipumepsl. Ctannaptuzanus. CiocoObl TUTPOBAHUS: MPSAMOE, 00-
paTHOE U 3aMECTUTEIBHOE.
4. Tlporomutuueckas teopusi bpencrena-Jloypu. OcHoBHBIE ee moJyiokeHHUs1. KuciaoTel, ocHO-
BaHus U amdoyuThl B Teopun bpencrena-Jloypu. ConpspkeHHass mpoToauTHdeckas mapa. Kos-
CTaHThI KUCIOTHOCTH U OCHOBHOCTH.
5 Peaxnusa aBrompotosnmza. Koncranrta aBronporosnmsa. MoHHoe nmpousBeneHne Boabl. Boao-
POAHBIA M THIPOKCUIIBHBIN NTOKA3aTeln, CBSI3b MEX Ay HUMU. Kucible, menounble, HEUTpalbHbIE
pactBopsl. Pacuer pH B pacTBOpax CUIBHBIX U CIAOBIX SIEKTPOIHUTOB.
6. Ilonstue o OydepHbix pacTBopax. Mexanusm OydepHoro aeictBusa. bydepHas emMKoCTs.
[Tpumepsnr Oydepubix cuctem. Pacuer pH OydepHoro pactsopa.
7. KucnotHo-ocHOBHOe TUTpoBaHUEe. KprBas KHCIOTHO-OCHOBHOTO TUTPOBAHUS, TOUYKA JKBH-
BAJICHTHOCTH, CKauOK TUTpoBaHMs. DakTopsl, BIMAIOIINE HA cKadyok. [IpakTnueckoe mpumeHe-
HUE KUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.
8  HMuaukaTtopsl, IpUMEHSEMbIE B METOJIe¢ KHUCIOTHO-OCHOBHOTO THUTpoBaHHS. OCHOBHBIE MO-
JI0’KEHUSI MOHHO-XPOMO(DOPHOU Teopun MHAUKATOPOB. MHTEpBaN mepexoja OKpacKu KUCIOTHO-
OCHOBHOTO MHAWKaTopa, pT. Ha ueM ocHOBaH BbIOOp KMCIOTHO-OCHOBHOTO MHAUKATOpa?
9. OxucnauTenbHO-BOCCTAaHOBHUTENbHAS peakius. OKUCIUTEeNb U BoccTaHOBUTENb. CTaHIapT-
HBI OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIN MMOTEHUIHMAT. Y CTPOKWCTBO rajJbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBIN BOJIOPOIHBIN AJIEKTPO/I.
10. VYpaBuenue Hepucra. BnusHue MOHHOW CHIIBI M KOHKYPHPYIOIIUMX PEAKUUH HA BEIUYHHY
ANEKTPOIHOTO noTeHuana. Biusaue pH Ha BenWYMHY 31€KTPOAHOTO NOTEHIIUATIA.
11 KoHCTaHTa OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO paBHOBecHs. PacueT KOHCTaHTBHI paBHOBE-
CHsl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakunuu. UTo xapakrepusyeT ee BennunHa? Kak MOKHO
W3MEHUTH HAIPaBJICHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu?
12 OxucnurenbHO-BOCCTAaHOBUTEIbHOE TUTpoBaHME. KpuBble pemokc-TutpoBaHus. DakTopsl,
BIIMSIONIME HAa BEJIIMYMHY CKAuKa Ha KPUBOM OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUSL.
Pacuer moTeHnmana B TOYKE 3KBUBAJIEHTHOCTU JJII OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEak-
1107078
13 Munukatopsl, mpuMeHsEMbIe B OKUCIUTEIHHO-BOCCTAHOBUTEIHPHOM TUTpOBaHNH. Knaccu-
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¢dukamys, TpeOOBaHUS K HHIUKATOPaM, IpUMephl. MIHTepBai nmepexo/ia OKpacKu peaoKc-
HMHJMKATOpOB, pT.

14 Ilepmanranaromerpus. CymHocTh MeToAa. [IpuroroBienue, XxpaHeHUE U CTaHAAPTU3ALUS
pabouero pactBopa. [IpakTuueckoe UCIOJIL30BAHUE.

15, Tuxpomaromerpus. Y paBHEHHUE, JeXKallee B OCHOBE MeToa. [IpurotoBienue pabouero
pacTtBopa, MHAUKATOpbl. [Ipumenenune meroaa.

16. KowmmiexkcoobpaszoBanue. [loHsaTHE 0 KOMIIEKCOOOpa30BaTene, JINTraHae, IPUPOIE CBSI3H B
KOMILIEKce. XeaT, BHYTPUKOMILJIEKCHOE COEIMHEHUE, IEHTaTHOCTD JINTaH/1a, KOOPIUHAI[MOH-

Hoe unciio. DakTopel, BIUSIONHE HA YCTOMYMBOCTh KOMIUIEKCHOTO coenHeHus. Koncranrta
YCTOMYMBOCTH KOMIUIEKCHBIX COSAMHEHUI: TEPMOJUHAMUYECKASI, peaibHasl U yCIOBHAsL.

17. Kommnexkcomerpuueckoe tutpoBanue. IJTA. OcoGeHHOCTH B3aUMOJIEHCTBUSL METAIUIOB C
OTA. Kpuasg KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. DakKTOpHI, BIUSIOMIME HA BEIUYUHY
CKauKa Ha KPUBOM KOMITJIEKCOHOMETPHYECKOTO TUTPOBAHHS.

18 Muaukatopsl B METOJIe KOMIUIEKCOHOMETPUIECKOTO TUTPOBAaHUS. MeTalIOXpOMHBIC WH/IN-
Katopbl. MexaHu3M HX JCUCTBUS, TpeOOBaHWsA K HHIUKartopam. l[lpuBenaute mnpumepsl Me-
TaJUIOXPOMHBIX UHIUKATOPOB.

19, TIpumeHeHHE KOMIDICKCOHOMETPUYECKOTO TUTPOBAHUS TSI OTIPEICTICHUS KATHOHOB M aHUO-
HOB. KoMIIJIEKCOHOMETpUYECKOE ONpeIeieHre Kanblius U Maraus. OnpeaesieHue )KECTKOCTH.

2. Knaccudurarus (HU3NKO-XUMUYICCKHX METOJIOB. JlMamma3oH ONpenesieMbIX COJACpP KaHHIM.
[Ipenen obnapyxenus. M30uparenbHOCTh, YyBCTBUTEIBHOCTh aHaM3a MeToa M METOIMKa aHa-
nu3a. AHanmTruecknii curHai. CrnocoOsl mepexo/ia OT aHAIMTUYECKOTO CHTHajla K KOHIEHTpa-
LMU: TPAAYUPOBOYHBIN rpadyK, CTAaHIAPTHOM 100aBKH, OJHOTO TAJIOHA.

2l DnexTpoMarHWUTHOE M3JIydeHue. B3anMoielicTBHEe BEIIecTBa ¢ AIEKTPOMArHUTHBIM H3JTy4e-
HUEeM B BUAUMOU U Y@ oOmactsax criektpa. OCHOBHOM 3aKOH IOTJIOMICHUS 3JIEKTPOMAarHUTHOTO
u3nydeHus. Mossipublii koaguieHT ceronoryomenus. Onruyeckas MIOTHOCTh, MPOITycKa-
Hue. CrekTp MoroneHus: 1 OCHOBHbIE ()OPMBI €T0 MPEACTAaBICHUSL.

2. Metoa MOJEKYJIAPHON CHEKTPOCKONHH B BUAUMON 1 Y@ obnactax crektpa. Cxema ®OKa.
OcHoBHbIE y31bI TpuOOpa. OCHOBHBIC OTJIMYUS CIIEKTPO(POTOMETPOB OT (POTOAIEKTPOKOJIOPHU-
MeTpoB. KadecTBeHHBINM M KOMMYEeCTBEHHBIM aHamu3. CrocoObl mepexojia OT aHATUTHYECKOTO
CUTHajIa K KOHIICHTPAlMH B METOJE MOJICKYJSIPHOM CHEKTPOCKONUU B BUguMoi u Y@ obmactax
CIEKTpa.

23, AtomHo-abcopOuuoHHas crekrpockonus. Pe3onancHoe wu3imydeHue. (Cxema aTOMHO-
abcopOLMOHHOTO crieKTpoMeTpa. MICTOUHHMKYM pEe30HAHCHOTO M3IY4YeHHs (JlamIa C MOJbIM KaTo-
JIOM ¥ 0€33JIeKTpO/IHAs JIaMIla). ATOMU3ATOPbI, OCHOBHBIE MTPEUMYILECTBA AIIEKTPOTEPMUUECKOM
aTOMHU3ALIMM 10 CpaBHEHMIO ¢ MuIaMmeHHOU. KonnyecTtBeHHbIl aHanu3 B Metoje AAC. [Ipumene-
HUE METOJA.

24 AtoMHO-’3MHCCHOHHasi crnekTpockonus. llomydyenue crnekTpoB ucmyckanus. VcTouyHUKH
BOo30Oyxkaenust B Mmetone ADC, ux HazHaueHue. [Iporieccel, mporekaromue B ICTOYHUKE BO30YXK-
neunsa. KauecTBeHHBIN M KOJIMYECTBEHHBIA aHaiu3 B MeTone ADC.

2. Pentreno-duyopecuentnbiit ananusz (POA). Cymnocts meroga. [lomydyeHne peHTreHOBCKO-
ro uznydeHus npoObl. KauecTBeHHBIN U KOJIMYECTBEHHBIH aHanu3 B Metoae PDA. Xapakrepu-
ctuka meroga POA, npumeHeHue.

2. DnexTpoxuMmHuueckue MeTonbl aHanmuza [loTeHmuomerpus. VM3MepeHune moTeHnuanza. Diek-
TPOJIbI CPAaBHEHHSI U U3MEPUTETbHBIC dNEKTPO bl [IpuHIUI paboThl cepeOpstHOTO U XJIopceped-
PSAHOTrO 3J1eKTpo10B. MOHCENEeKTUBHBIE ANIEKTPOAbl. CTEKISHHBIN AJIEKTPO/I.

Z/. KonuuecTBeHHBI aHAIM3 B METOJE MPsAMON moTeHImoMeTpun. Y paBHenne Hepucra. Cro-
coObl TIepexo/ia OT aHATUTUYECKOTO CUTHalla K KOHIeHTparuu. [loTeHIoMeTpruieckoe TUTPO-
Banue. KpuBasi moTeHIMOMETpUUECKOTO0 TUTpoBaHUA? OmpeesieHne TOYKH 3KBUBAJIEHTHOCTH.
[IpuMeHeHne MeToja MOTEHIIMOMETPUH.

28. Xpomarorpadus. CymHocTs Merona. Kraccudwukaius xpomarorpaduvyeckux METOIOB.
Cxema xpomarorpada.

2. Xpomartorpamma. [TapameTpsl, HCTIOIB3yeMble 1S HACHTU(UKAIIUY BEIIECTB U JUIS KOJIH-
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YEeCTBEHHBIX M3MepeHuid B Xxpomatorpaduu. OOpaboTka pe3ynbTaTOB XpPOMAaTOrpaduuecKoro
aHaIM3a.

0. Ta3oBas u xuakocTHas xpomarorpadus. [IpenmymiecTBa KUAKOCTHON Xxpomartorpaduu me-
pen razoBoil. MonoOmenHast xpomarorpadusi. [lpumenenne MeTooB.

3L TonxkocnoitHas xpomarorpadus. Texuuka nposenenus. [IpuHun naeHTU(UKAIIN BEIIECTB
B MeTtozie TCX. Urto takoe kodpdumment Rf? Ot kakux GaxTopoB OH 3aBUCHT?

32 Ot60p mpob. [IpobdomoaroroBka. OCHOBHBIC TAIbl MOATOTOBKU MPOO K UCIBITAHUSM: BBI-
CYIIMBaHUE, pa3jioxkenue npoo. CruiaBieHue u pacTBopeHue. PacTBopurerm.

3B Anamuz muHepana. OCHOBHBIE CTaJUHM XUMHUYECKOTO aHalIMW3a MHHeEpaja. Beibop merona
aHanu3a. IIpsiMble 1 HenpsiMble METOJBI aHan3a. KauecTBEHHBI M KOJWYECTBEHHBIM aHAJIN3.
O0paboTka pe3yJbTaTOB aHAIN3A: HCKIIOUCHUE TIPOMAXOB U pacyeT JIOBEPUTEITHHOIO WHTEPBA-
Ja.

Kputepuu onenkn:

OneHka 3HaHMM MO AMCUMIUIMHE Ha 3K3aMeHe mpenmnosaraer auddepeHIpoBaHHBIN
MOAXOJT K CTYJEHTY, YYET €ro MHAMBHIyalIbHBIX CIIOCOOHOCTEH, CTENEeHb YCBOEHUS U CHCTEMa-
TU3allMM 3HaHUN y4eOHOro Kypca, yMEHUs JeiaTh JoKa3aTelbHble BBIBOJBI U 000011eHus, hop-
MHPOBAaHMSI KOMIIETEHTHOCTEH.

OneHuBaeTcsl HE TOJIBKO TNTyOMHA MOHUMAHMSI OCHOBHBIX pa3/iesioB Y4eOHON AMCLUILIH-
HbI, HO U MOCEIIaeMOCTb JIEKIIMH U JJaOOpaTOPHBIX 3aHATUH, aKTUBHOCTH MPU YCTHBIX ONpPOCax U
COJIEP’KaTEIbHOCTh YCTHBIX OTBETOB.

[IIkayia oneHnBaHUA Kpurepun onenkn
OcBo€HBI TEOPETHUECKHNE OCHOBBI TUCIUIUINH, HEOOXOUMbIE IS
«OTAM4HO» (opMHUpOBaHUS KOMIETEHIMHA. YMEET BBINOJHATh HEOOXOAUMBIE
pacueTsl
JleMOHCTpHpYIOTCS CPOPMHUPOBAHHBIE, HO COJEpXKallue OTAENIb-
«Xopomo» HbI€ ITPOOETBI 3HAHUSA TEOPETUYECKUX OCHOB M 3aKOHOB. YMEHHE

BBIIIOJIHATH PaCyY€Thl C HE3HAYNUTCIbHBIMU OIIOKaMU.

@parMeHTapHOE€ 3HAHME OCHOBHBIX paszzaeioB xumuu. Hemocta-
TOYHbIC HABBIKM B BBIMIOJHEHUU XMMHUYECKUX PACUETHBIX 3ajau:
«Y IOBJICTBOPHUTEILHO» | CTYACHT MMEET HEKOTOpbIE MPEACTaBICHHS O CIoco0ax BhIpaxe-
HUSl KOHIEHTPALMU PAcTBOPOB, 3HAET OTHAEIbHBbIC (HOPMYIBI AJs
pacdeToB, HO MPUMEHUTD UX VIS PEIICHUS 33a/1a4 HE MOKET.

OTtcyrcTBHE 3HAHUN TEOPETHUUYECKHX OCHOB JUCIMILIMHBIL, HEOOXO-
«HeynoBneTBOpUTENbHO» | MUMBIX U (OPMUPOBAHHS KOMITETeHIUH. OTCyTCTBUE YMEHUI
BBINOJIHATH PAacyeThl

OneHouHble CpeAcTBa JUIl MHBAJIKMIOB U JIMIl C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0PO-
Bbsl BEIOMPAIOTCS C yUETOM MX MHIUBUAYATIbHBIX ICUXOPHU3UUIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIMJIAM U JIMI[AM C OIPAaHMYEHHBIMH BO3MOXHOCTSIMH 3]I0pO-
Bbs [IPEJOCTABIIAETCS JIOTIOJIHUTEIBHOE BpeMs JJIs IOJATOTOBKU OTBETA Ha SK3aMEHE;

— IIpU IPOBEAECHUM MPOLEypbl OLCHUBAHUS PE3YIbTATOB 0OYUCHHsI HHBAINIOB U JIULL C
OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBbsl NIPEAYCMATPUBAETCS UCIIOJIB30BAHNE TEXHUUYECKUX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH I 00YUYaIOIIMXCS C OTPAHUYEHHBIMH BO3MO>KHOCTSAMU 3/I0POBbS
U MHBAJIUJIOB TpOLEypa OLEHUBAHUS PE3yJIbTaTOB OOYYEHUS IO JAUCLUIIIMHE MOXET HMpPOBO-
JUTHCSI B HECKOJIBKO ITAIIOB.

[Ipouenypa oueHHBaHUSA PE3YyJIbTATOB OOYYEHMs] MHBAJIMJIOB M JIMIl C OTPAaHUYEHHBIMHU
BO3MOJKHOCTSIMH 3JI0POBbsI MO JAMCUUILIMHE (MOIYJIO) MpEeAyCMaTpUBaeT MPEI0CTaBICHUE HH-
¢dopmaru B popmax, aganTHPOBAHHBIX K OTPAHUYEHUSIM MX 3/I0POBbsI M BOCHPUATHS HHPOpMAa-
LUH:

Jlist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:
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— B MeyaTHOH hopMe yBeIMYEHHBIM MIPH(PTOM,

— B (hopMe NIEKTPOHHOTO JOKYMEHTA.

JLis AL ¢ HapyleHUs MU CllyXa:

— B IIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:
— B TIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHbII TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00Y-
YarOIIMUXCS.

5. IlepeyeHb OCHOBHOI M 1I0NIOJTHUTEJILHOM YueOHOI JTUTEepaTypbl, HE0OX0AUMOIT
JJIS1 OCBOEHMS U CHUIIIMHBI (MOZYJIs).
5.1 OcHoBHas JIUTepaTypa:

1. T'nunka H.JIL., O6mias xumus [DIeKTpoHHBIN pecype] : B 2-X T. : YIeOHHK TSI
akagemudeckoro OakamaBpuara . T. 1 / H. JI. I'nunka ; mox pen. B. A. ITonkosa, A. B.
babkoga. - 20-e u3n., mepepad. u gor. - Mocksa : FOpaiit, 2018. - 353 c. - Pexxum gomycka:_
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

2. T'muaka H. JI.,00m1ast xumust [ DIeKTpoHHBIN pecypc] : B 2-X T. : YICOHHUK IS
akagemudeckoro OakamaBpuata . T. 2 / H. JI. I'munka ; mox pen. B. A. [TonkoBa, A. B.
babkoga. - 20-e u3n., mepepad. u gor. - Mocksa : FOpaiit, 2018. - 379 c. - Pexxum gomycka:_
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

3. bapb6anar, FO.A. OCHOBBI aHAIUTHYECKOW XHUMHUU: IPAKTHIECKOE PYKOBOJICTBO
[DnexTponnbIii pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmami, O.B. Monorapoga,
E.A. Ocwunoga ; nox pex. 3onotosa FO.A., lllexoBuosoii T.H., Ockonka K.B.. — DnektpoH.
naH. — Mocksa : M3gatensctBo "JlabopaTopus 3Hanwmit", 2017. — 465 c. — Pexum
noctyma: https://e.lanbook.com/book/97410

5.2 JlonoTHUTeIbHASI JIUTepaTypa:

1. Tlpecc, U.A. OcHoBBI 0011ICH XUMUHM [ DIIEKTPOHHBIN pecypce] : yueOHOe ocodue / M.A.

[Ipecc. — Dnektpon. nan. — Cankr-IlerepOypr : Jlans, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035

2. OCHOBBI aHATUTHYECKOM XUMUU: YUeOHHK 1151 cTyneHToB By3oB B 2 T. T. 1/ [T. A.
bonbemosa u 1p.]; moxa. pen. FO. A. 3on0toBa. - 6-u3m., nepepad. u mgon. - Mocksa:
Axanemus, 2014. - 391 c.

3. OCHOBBI aHAJIUTUYECKON XMMMHU: Y4eOHUK AJ1s1 cTyieHTOB By30B B 2 T. T. 2/ [H. B. AnoB
u ap.]; mox pexn. FO. A. 3onorosa. - 6-e 3., nepepad. u jom. - MockBa: Akajgemus,
2014. - 410c.

4. OOBeKThI OKpYKaIOIIEH Cpebl U UX aHATUTUYECKUN KOHTPOJIb: yueOHOE mocooue st
CTyIeHTOB By30B B 2KH. KH.1 O0beKkThI okpyKatomieit cpeasl. MeTtoasl otO0opa u
MOATOTOBKH MP0o0. MeToab! pa3enenus u KoHIeHTpupoBanus / moa pen. T.H.
HlexoBroBoiil. — Mock. I'oc. yu-T um. M.B. JlomonocoBa; Kybanckuit roc.yH-T. —
Kpacnomap: Apt-Oduc, 2007. — 348 c.

5. OOBEKTHI OKpYXKAIOIIEH cpebl M MX aHAIUTUYECKHI KOHTPOIIb: yueOHoe nocobue as
CTYIEHTOB BYy30B B 2KkH. KH.2 MeTo/1p1 aHanM3a 00beKTOB OKPYKAIOIIEH cpeibl / o]
pen. T.H. IllexoBuoBoit. — Mock. 'oc. yH-T um. M.B. JlomoHocoBa; KybaHckuii roc. yH-
T. —Kpacnonap: Apt- Oduc, 2007. — 380 c.

J171s1 OCBOEHMSI IUCUMIUIMHBI HTHBAJTUAAMU U JIMLIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pPOBbSI UMEIOTCSI U3JIaHUS B JIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOTUOTEYHBIX CHCTEMAaX
«Jlanb» n «¥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. llepuoguyeckne U3IaAHUA:

«[eonorus HedTH U Tazay, «l'eoxumus», «l'eoskonorus», «KypHan mpuUKIaAHON XuU-
MHUN», «3aBojcKas jaboparopusd. JluarHocTuka MarepuanoBy», «Poccuiickuii XUMUYECKUH Kyp-
Ha», «XUMHS U KU3HL- X XI BEK».

6. Ilepeyenn pecypcoB HH(OPMANHOHHO-TeJIEKOMMYHMKANMOHHO# ceTn «UHTep-
HET», B TOM 4HCJIe COBPpeMeHHbIe NMpPodeccHoHAIbHbIE §6a3bl JaHHBIX U MH(OPMAIHOHHbIE
CIPaBOYHbIE CHCTEMbI HEOOXOTUMBIX /IJISl 0CBOEHHUSI THCIHILIUHBI (MOTYJIsA).
1. Tlopran oTkpeITEIX NaHHBIX Poccuiickoit denepanuu https://data.gov.ru
2. baza nannbix Hayunoii anexrponnsiii 6ubimorexu eLIBRARY.RU https://elibrary.ru/
3. bBa3pl JaHHBIX W aHATUTHYECKUE MyONUKAMK «YHUBEPCUTETCKAass WHPOPMAIMOHHAS
cuctema POCCHS» https://uisrussia.msu.ru/
XUMHYECKUI KaTaJor: XuMu4eckue pecypebl Pynera http://www.ximicat.com/
[Topran (hyHIaMEHTaJIbHOTO XUMHUYECKOro o0pa3oBanus Poccuu
http://www.chemnet.ru
6. XuMHK: CaliT 0 XUMHUH [T XUMUKOB http://www.xumuk.ru/
7.  Xwumundeckwuii cepsep http://www.Himhelp.ru

o~

7. Meroanueckue YKa3aHUsA I OOYYAIOIIUXCS 1O OCBOEHUIO JUCIHUNJIMHBI
(Monay.Jsi).

Teopernueckne 3HaHUSA IO OCHOBHBIM paszaenaM Kypca “Xumus CTYIEHTHI
MPUOOPETAIOT HA JEKIMIX U JaOOPATOPHBIX 3aHATHSX, 3aKPETUISIOT U PACIIUPSIOT BO BPEMS
CaMOCTOSITENIbHOM pabOTHI.

J1J14 BBIIOJTHEHUS] CAMOCTOSATEIbHOU PaOOThI CTYACHTBI HCIOJIb3YIOTCS:

e Meroanyeckue yka3zaHus 10 OpraHU3alii CaMOCTOATEILHOU paboThl CTYACHTOB,
YTBEP)KJICHHBIC Kadeapoit aHATUTHIECKON XUMHH, TpoTokoa Ne 9 ot 7.06.2017 r

e Meromuueckie pEeKOMEHAAIIMN K OpraHU3alMH ayAUTOPHONH W BHEAYAUTOPHOU (CaMOCTOSTEILHOMN )

paboTHI CTYACHTOB: MeToanueckue ykazanus / coct. T.I1. Cropoxenko, I1.b. ITounnok, A.B. becnanos,
H.B. Jlo3a - Kpacaomap: Kybanckuii roc.ya-T, 2018, 89c.

e Kysuenosa C.JI., Cropoxenko T.I1../ JlTabopaTopHbIif MPaKTHUKyM MO Kypcy XUMUS
(mns crynentoB HanpaiieHust moarotoBku-05.03.01-I"eosnorus), yreepkaeHHbIe
kadeapoii obmiei, Heopranuueckor xumun 1 UBTBX, nporokon Ne 7 or 22.06.2017 r,

B KOTOpPBIX MPEJICTABICHBl METOJAMYECKHE PEKOMEHJIAlUu 10 pEelIeHUI0 3ajady,
Pa3HOYpPOBHEBBIEC BOMPOCH! U YIPAXKHEHUS, TPOOIEeMHbIE 3aJaHus, TaO0PaTOPHbBIE paOOTHI.

VYcenenHoe 0CBOGHHE TMCUUILIMHBI MPEIIO0JIaraeT aKTUBHOE, TBOPUECKOE ydacTUe CTy-
JICHTa MyTeM IIJITaHOMEPHOM, TOBCETHEBHOM pabOTHI.
Camocmosamenvnaa  padoma  TPOBOAUTCA C  LEIbI0  3aKpCIUICHUS U
CUCTEMAaTH3AIUU TCOPETUUCCKUX 3HAHUM, (POPMUPOBAHUS TPAKTUUECKUX HABBIKOB.
CamocrosTenbHas paboTa BKIFOYACT:
e MpopaboTKa U MOBTOPEHUE JEKIIMOHHOTO MaTepuana, MaTepuana
y4eOHOIl M Hay4HO TUTepaTypsl;
® [OJrOTOBKA K JIAOOPATOPHBIM 3aHITHSIM;
¢ BBINOJIHEHUE UHAUBUIYaTbHBIX 331aHU (TIOJITOTOBKA K PEIICHUIO 337124 U
TECTOB.)
® [I0JOTOBKA K TEKYIIEMY KOHTPOJIIO.
Paboma c koncnekmom nekyuii
Jlexyuu — popma yueOHOTO 3aHATHS, 11€]h KOTOPOTO COCTOUT B PACCMOTPEHHUH
TEOPETUYECKUX BOTIPOCOB M3JIaraeMoi AUCIUIUIMHBI B JIOTHUECKH BhIAEP)KaHHOH dopme. B
coctaB YMM NeKIIMOHHOTO Kypca BKIIIOYAIOTCS: YIeOHUKH KOHCIIEKTHI JICKIIUH B IIEYaTHOM WITH
AJIEKTPOHHOM BHUJAAX; TECTHI U 3aJaHMs IO OTACJIbHBIM TeMaM JeKuuid. Ha nekuusx natorcs
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CUCTCMATHU3UPOBAHHBIC OCHOBBI 3HaHI/II71, n3j1araroTcCs rjiaBHbIC Hp06JIeMBI COOTBCTCTBYIOLINX
pPasacsioB XUMUH, pa3BUBACTCS TBOPUYCCKOC MBIIIJICHHUEC CTYACHTOB U OIIPCACIIACTCA IIporpaMmma
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MPAKTUYECKUX U BHEAYAUTOPHOMN CaMOCTOSITEIbHOM PabOTHI.

ITpocMOTpeTh KOHCIIEKT HEOOXOMMO Cpa3y MOCIe 3aHATUH, OTMETUTh MaTepUall KOH-
CIIEKTA JIEKLIMI, KOTOPBI BBI3BIBAECT 3aTPYAHEHUS U1 MIOHUMaHUA. [[onbITaThCs HANTH OTBETHI
Ha 3aTPyAHUTEIIBHBIC BOIIPOCHI, UCIIOJIB3Ysl PEKOMEHIYEMYIO JINTEpaTypy. Ecin camocTosTesnn-
HO He y/1aeTcsi pa3oOparbes B MaTepHale, chopMyIHMpOBaTh BOIIPOCHI U OOPaTHTHCS 32
MOMOIIIBIO K MTPETOIaBATEINI0 Ha KOHCYJIbTAIlMH WK ONVDKaNIIen JIeKINH.

PerynsipHo oTBOAUTH BpeMs JJIs NOBTOPEHMSI IPOUJEHHOTO MaTepuaa, poBepsis CBOU
3HAHUSI, yMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

Iloozomoexa k nabopamopusim padomam.

Jlabopamopnvie 3anamusi — cOCTaBHas 4acTh y4eOHOTO Tpoliecca, rpymmoBas dopma
y4eOHBIX 3aHATHI, HAlIpaBJICHHAs! HA PA3BUTHE CAMOCTOSATEIIFHOCTH YYaIIUXCS U IPHOOpETeHHE
YMEHUM U HaBBIKOB OSKCIIEPUMEHTAIBbHOW pabOThl, MO3BOJIAIOIIUX CTYAEHTAaM pPa3BUTh
po(ecCHOHAIbHYI0 KOMIIETEHTHOCTh, IPUMEHUTh HA MPAKTUKE IOJIyY€HHBIE TEOPETUYECKUE
3HAHMUSL.

BoinonHenue nabopaTopHbIX pabOT CTyIEHTaMH JIOJDKHO YIOBJIETBOPATH CIIEAYIOLUIUM
TpeOOBaAHUSAM:

. CTYIEHTBI JOJDKHBI IOHUMATh CYTh OIbITa (3KCIIEPUMEHTA) U 3HATH M1OCIIEI0BATEILHOCTD
BBITIOJIHEHUS OTJEJIbHBIX ONepaluil o HHCTPYKIINY;

* coOmoaaTe J03UPOBKY PEaKTUBOB U MpaBuiia pabOThl ¢ HUMU;

*  yMeTh coOuparh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIbHO paboTaTh C HUMH;

*  HEYKOCHHMTEIHHO BBIMOJHATH IMpaBWia TEXHUKM OE30IacCHOCTH TMpU OOpalleHuu ¢
o0opynoBaHueM, NpubOpaMH U PeakTHUBaAMU;

® TpaMOTHO 0OPMIISITH OTUET O MPOBEIEHHOM AKCIIEPUMEHTAIbHON paboTe

B xome caMOmMOATOTOBKM K JIa0OpPATOPHBIM 3aHSATHSAM CTYICHT JOJDKCH W3y4YHTh
COOTBETCTBYIOIIHMI pa3zen ydeOHHWKa, KOHCIICKT JICKIIUH W OmrcaHue JabopaTopHOi paboThl B
y4eOHO-METOMIECKOM TIOCOOMH /ISl TaOOPATOPHBIX Pa0dOT MO XUMHH.

Jlrobass nmabGoparopHas paboTa BKIIOYACT TIIYOOKYIO CaMOCTOSITEIBHYIO MPOpabOTKy
TEOPETHUYECKOTO MaTepualia, H3y4eHHUEe METOIMK MPOBEICHHS W IJIAHUPOBAHHE SKCIECPUMEHTA,
OCBOCHHE W3MEPUTEILHBIX CpPEICTB, O00pabOTKYy M WHTEPIPETAIMIO AKCIEPUMEHTAIBHBIX
JTAHHBIX.

Ilepen mocemieHneM J1a0OPAaTOPHH  HEOOXOMUMO HW3YYHTh TEOPHIO  BOTIPOCA,
MPEIoIaraeMoro K HMCCICIOBAaHHUIO, O3HAKOMHUTHCS C PYKOBOJCTBOM IO COOTBETCTBYIOLICH
paboTe U MOATOTOBUTH MIPOTOKOJI IPOBEIECHHS paOOTHI, B KOTOPBII 3aHOCHUTCS:

e Ha3BaHue palbOTHI;
®  3arOTOBKH TaOJUII TS 3aMI0JTHEHHS SKCIICPUMEHTAIBHBIMU JAHHBIMU HAOJIIOICHHIA;

¢ ypaBHEHUS XMMHYECKHUX PEaKIMi MpeBpalleHuil, KOTopble OyayT OCYIIECTBIEHBI IPU
BBITIOJIHEHUH SKCTIEPUMEHTA;
e pacueTHbie POPMYIIBIL.
OdopmiieHue 0T4€TOB JOHKHO MPOBOIUTHCS MOCIEe OKOHYaHUs paboThl B JabopaTopuu.
Otuer mo nabopaTopHOl paboOTe COACPKHUT TEOPETUUYECKYIO M IKCHEPUMEHTATbHYIO
4JacTb. B TeopeTnyeckoil 4acTh M3J1araroTcsi TEOPETUUYECKHE OCHOBBI M3YYaeMbIX XUMHUYECKHX
npoieccoB. B 3KcepuMEHTaIbHOM 4YacTM NPHUBOAMUTCS 1€Jdb, HAa3BaHUE U METOJUKA
BBITIOJIHEHUS] XUMHUYECKOTO OombITa. [Ipr HEOOXO0AUMOCTH TPUBOIATCS PACYETHI U COCTABIISIFOTCS
ypaBHEHUS XUMHUYECKUX peakluil. B KoHIle KaXXI0T0 OmnbITa (GOpMyIHUpYyeTCs: BHIBO.

JU1s HOArOTOBKH K 3aIllUTE OTYETA 10 JJAOOpaTOPHOM paboTe ciieqyeT MpoaHaIn3upOBaTh
SKCIIEPUMEHTAIIbHBIE PE3YJIbTAThI, COMIOCTABUTh X C U3BECTHBIMH TEOPETUUECKUMU MOJIOKEHUSIMU
WJIHM CTIPAaBOYHBIMH JJAHHBIMU, 000OIIUTH PE3yabTaThl UCCIIEIOBAaHUI B BUJIE BEIBOJIOB TI0 padoTe.

ITpu 3amure naboparopHOi pabOTHI (cllaue OTYETa O €€ BHIIOJHEHUH) CTYICHT — JIOJIKEeH
yMETb OOBSICHSTD LIENH, 3a/Ia4H, X0 POBEACHUS PabOTHI, €€ pe3yabTaThl, CACTaHHbIC BHIBOJIBL, 4
TaK)Xe OCHOBHBIE KOHCTPYKTHBHbIE OCOOCHHOCTH HCIIOJIb3YeMOT0 00opynoBanus. B nmporecce
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MIPOBEICHUS OIBITOB CTYJCHTHI PACIIUPSIIOT CBOM MPEICTABICHUS O BELIECTBAX, UX CBOKWCTBAX,
COBEpPILEHCTBYIOT MPAKTHYECKUE YMEHUS

Iloozomoexka Kk KOHMPOALHBIM pabomam

KontponpsHast paboTta BbIMONHSAETCS B (popMe MUCHBMEHHOTO OTBETa Ha BOIPOC 3aJlaHHS
wi pemienus 3anadd. CopepikaHue MOATOTOBJIEHHOTO CTYISCHTOM OTBETa HA IOCTABICHHBIN
BOIPOC JIOJDKHO TIOKa3aTh 3HAHWUE AaBTOPOM TeOopuu Bompoca. llpakTudeckue 3amaHus,
BBIHOCHUMBIE Ha KOHTPOJBHYIO paboTy, COCTaBIE€Hbl Ha OCHOBE YIpaXHEHUH U 3ajad,
BBITIOJTHSABINKMXCSI B TEUCHHE CeMecTpa. PexoMeHayeTcs BEpHYTbCS K ITHM YIPKHEHUSIM H
YTOYHUTh WX BBINOJIHEHUE IpPU IMOJArOTOBKE K KOHTPOJIbHOM pabore. Cremyer oOpaTuth
BHUMaHHE Ha TO, YTO BBINIOJHAEMOE 3aJ[aHUE JIOJDKHO OBITh MOJKPEIICHO OOBSICHEHHEM TOTO
WIA WHOTO TpezyiaraemMoro pemeHus. [Ipu Haaumumu BOmpOCOB, mepen KOHTPOJIbHON paboToit
HE00X0IMMO MTPOKOHCYIBTUPOBATHCS C TIPETIOIaBATEIIEM.

Iloozomoexa k npomescymounoii ammecmayuu

K mpomexxyTodHO# aTTecTaliu CTYACHT JOIYCKaeTCs MPH YCIOBUU BBITTOJHEHHS y4ue0-
HOTO IUTaHa!
® IIOCCIICHUE JICKIIHIL,

e BBHITIOJIHEHHE U 0(OPMIICHHE JTAOOPATOPHBIX padoT;
®  BBHITNIOJTHEHUE HHIMBHIyAIBHBIX 33IaHUH TSI CAMOCTOSITETBHON PabOTHI;
e OTYET U 3auIUTa Ja00OPATOPHBIX 3AHITHM.

Bompocekl  ansi  MOATOTOBKM K MPOMEXKYTOYHOW — aTTeCTAllMM  COCTABISIIOTCS B
COOTBETCTBUHU C COJACPKaHWUEM JUCIHUILTUHBI «XUMUS», UMEIOTCS B pabodeldl mporpamme H
BBIJIAIOTCS CTYJIEHTaM HE TIO3JIHEe, YeM 3a MECSI] J0 OKOHYaHUs cemectpa. [IpomexyrouHas
artecTanus craércs 1Mo OwiieTam, YTBEP)KICHHBIM W TOJIIMUCAHHBIM 3aBEAYIOIUM Kadeapoii.
[Ipu moAroToBke K MPOMEKYTOYHOM aTTecTalii 0053aTeIbHO HE TOJIBKO MOBTOPATH JIEKIUHU, HO
U u3yyaTb MarTepuall 1O Yy4yeOHMKaM B COOTBETCTBMM C YKa3aHUSIMH, CACTAHHBIMU
npernojaBaTesnieM Ha Jekuusx. [TomuMo Toro, ciaenyer BHUMATENbHO M3YYUTh M O(OPMIICHHBIE
nabopaTopHbIe PabOTHI.

8. Ilepeuenb MHGOPMATMOHHBIX TEXHOJIOT W, HCIOJIb3yeMbIX MPH OCYIIECTBIEHUH
00pa30BaTeJbLHOI0 NMPOLECCca MO IUCHUILINHE (MOYJII0).
8.1 IlepeyeHb HEOOXOAMMOT0 IPOTPAMMHOI0O ODecTeYeHUus
B nmpomecce OCBOCHHS JUCIIMIUIMHBI  HUCTIOJIB3YeTCs
ClIeyroIee mporpaMMHoOe oOecIieueHue:
Microsoft Windows 8, 10; Microsoft Office Professional Plus
8.2 IlepeuyeHb HHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM
1. Dnexrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru
2. DnexTpoHHas OubiuoTeuHas cuctema «YHuBepcuteTckas oudnnoreka ONLINE»
(http://www.biblioclub.ru);
3. DuekTpoHHas 6ubnnoTeuHas cucreMa usnarenbeTBa «Jlaney (http://e.lanbook.com/
4. DnexkrponHas oubarorteuHas cucrtema «tOpaiit» (http://www.biblio-online.ru/

5. Dnekrponnas oubnuoreynas cucrema «ZNANIUM.COM» (www.znanium.com)

9. MaTtepuanbHoO-TeXxHHYecKasi 0a3a, HeoOXoAuMasi /ISl ocyllleCcTBJIEHNUsI 00pa3oBa-
TeJbHOI0 MPOLEecca N0 TUCHHUILINHE (MOIYJII0)

MaTepI/IaHBHO'TeXHI/I‘IGCKOC oOecrieueHue JAUCITUITITTMHBI

Ne Bup pabot
(MOyJNsl) M OCHAILIEHHOCTh

1 cemectp

1. | JlekxunoHHbIE YueOHast ayIUTOpHs Ul IPOBEACHUS 3aHATUI JIGKIIMOHHOTO THIIA,
3aHATHUSA OCHAIIIEHHAs! KOMIUIEKTOM y4yeOHOI MeOelbIo, MyIbTUMEIUHHON
TEXHUKOM ¢ BBIX0JOM B IHTEpHET, BUJICONTPOEKTOPOM, IKPAHOM,
HOYTOYKOM, MEJIOBOH JIOCKOH.
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JlabopaTopHbIe 3aHATHS

YueOHas tabopatopus o xumun — aya. 439, xopm. C (350040
r.Kpacnomap yn. CraBpononbckas, 149), ocHaleHHas KOMILUIEKTOM
yaeOHON MeOeNbI0 M KOMILIEKTHBIM J1a00paTOpPHBIM

000pyIOBaHHUEM:

Hlkad BHITSHKHON ,IKad BBITSHKHON JepeBsHHbIN, pH-merp leki,
Bechl Jrabopatopasie ACOMIW, xonomunsHuk "WHnmesut", mkad
cymminbHbd  [IIC-80-01 CITY, TUMTKH 53JEKTpUYECKHEe, HAOOPHI
XUMHUYECKOM TIOCY/Ibl H PEaKTUBOB.

VYyeOnas nabopatopus no xumun — aya. 430, kopmn. C (ynuua
Craspononsckas, 149), ocHalieHHass KOMIUIEKTOM Y4eOHOM
MeOEeIbI0 U KOMIUIEKTHBIM J1a00paTOPHBIM 000PYAOBaHUEM:
[Ikad BeITSDKHON aepeBsHHBIN, pH-merp leki, pH-metp
Okenept-001-1,  Becw mabopatopusie Leki B6001, mxad
cymmnsHbd  1IIC-80-01  CITY, mumTku ANEKTPUUECKHUE,
Ha0OPbI XMMUYECKON TIOCY/IBI I PEAKTHBOB.

I'pynmoBsie IAyTATOPHSI UTSl TIPOBEACHUS TPYIIIOBBIX U WHIMBHTYaTbHBIX
(MHIMBUTyaTbHbIE) KOHCYJIbTAIlNH, OCHAIlleHHasl y4eOHOH MeOembio
KOHCYJIbTAITH
. [Texymmii KOHTPOJIb,|YueOHas mabopatopus mo xumuu — aya. 439, koprm. C (ynuma
[IPOMEXKYTOUHAS CraBpomnonbckas, 149), ocHamieHHas yueOHON MeOembIo
aTTECTaITUs
CaMocTosTenLHas IAymuTopus JIE CaMOCTOSTEILHOM pPabOThI, OCHAIICHHAs: y4eOHOH
pabota MeOeIbI0, KOMIBIOTEPHON TEXHUKOW C BOZMOXKHOCTBIO MOIKIIOYECHHUS
K cetu «VHTepHET», MNporpaMMol HKPAHHOTO YBEJIUYEHUS H
00€CTICUCHHBIN JOCTYIIOM B DJICKTPOHHYIO HH(POPMAIIHOHHO-
00pa3oBaTeNIbHYIO Cpey YHUBEPCUTETA
2 cemecTp
JlekimoHHbIE JlexuMOHHAs ayAUTOpUs, OCHAIICHHAS IPE3EHTAIMOHHONW TEXHU -
3aHATHUS KO (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIO-
UM mporpaMmHubIM ooecnieuerunem (110).
JlaGopaTopHbie VYueOnble naboparopun kKadeapbl aHamutudeckon xumun (415C,
3aHATUA 441C, 252C, 242C), ocHalieHHbIC JJAOOPATOPHOM MOCYIOM, pEaKTH-
BaMU U mpuOOpaMu, MO3BOJSIOIIMMHU MPOBOJUTH HUCCIIEIOBAHUS
XUMHYECKUMU U (PU3UKO-XUMUYECKUMU METOJaMH, MpeJHa3HAYCH-
HBIE JJIsl TPOBEACHHUS JIaDOPATOPHOTO MPAKTUKYMa: KOJIOPUMETP
dboTosnekTpuyeckuii KoHeHTpanuoHHb KPK-2 MII wim crek-
tpodoTomerp LEKI SS1207; pH-merp-uonomep «xcnept-001»;
Bechl Texanueckre BJIKT-500g-M.
CaMocTosiTeabHas UutanbHblidi 3al, 3al NEPUOAUMYECKUX HW3JaHMM, 3an JocTyna K
pabota ANEKTPOHHBIM pecypcam KaTanmoram Oubnuoreku PI'BOY BO

"KyoI'y".

Aynutopus Ui caMOCTOSITENbHOM pabOThI CTYI€HTOB, OCHAIIEHHAs
KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUS K CETU
“NHTepHeT”, ¢ COOTBETCTBYIOIIMM IPOrPaMMHBIM OOecleYeHUEM,
C MPOrpaMMOM 3KPaHHOTO YBEIHUYEHHs U 00ecreueHHbIH JTOCTYIOM
B AJIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTENbHYIO CpEly YHH-

BCPCUTCTA
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