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AHHOTALIUA

Juctumimaa « XuMUsS» BXOIUT B 0a30BYIO 4acTh 00pa30BaTEIbHON MPOTPAMMBI MTOATOTOBKHU
obyvaronuxcst 1o crenuanbHOcTH  25.05.03  «TexHuueckass »dKcIulyaTalsi TPAHCIIOPTHOTO
pamnoo0OpyIOBaHUs»  HAMpPaBICHHOCTh «TexHuYeckass JKCIUTyaTalusi PagrodIeKTPOHHOTO
000py0BaHus BO3YLIHBIX CYJ0B U a3ponopToBy. JucuumiuHa peanusyercs kadeapoit Ne31.

JuctumimHa HareneHa Ha GOpMHpPOBAHKE Y BBITYCKHUKA

OOIIEKYIbTYPHBIX KOMIIETECHIIUN:

OK-10 «crocoOHOCTh HCIIOIB30BATh PUEMBI TIEPBOW MTOMOIIM, METO/IBI 3aIIUTHI B YCIOBUSIX
YpE3BbIYANHBIX CUTYAIIUN»;

o0menpodecCHOHATBHBIX KOMITETEHITUH:

OIIK-7 «BnageHWe OCHOBHBIMH METOJAMHU 3allUThl MPOU3BOJCTBEHHOIO TMEpPCOHANA W
HACEeJIEHUsI OT BO3MOXKHBIX IOCJIEICTBUI aBapuii, KaTacTpo], CTUXUIHBIX OEICTBUII.

Cojnepkanure TUCHUILIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBSI3AHHBIX C O3HAKOMIICHHEM C
HUCTOPUEN XUMHUH, a TAKKE OCHOBHBIMU HAINPABICHUAMH U TEHJICHUUSAMU PA3BUTHS COBPEMEHHOU
XUMUU. XUMHS U3ydaeT MaTepUAIbHBIA MUP, 3aKOHBI €T0 Pa3BUTHUS, CICIIUPUUECKYI0 XUMUUECKYIO
dbopMy aBmKeHUs MaTtepuu. B mporecce m3ydeHus BbIpaOAaTHIBACTCS HAYUYHBIM B3IJISA Ha MUD.
3HaHWEe XUMHH HEOOXOIMMO JJIsi TUIOAOTBOPHON TBOPYECKOW JEATSIBHOCTH OakaiaBpa 000
HanpaBlIeHHOCTU. XUMHsI HeoOxoauma Juisi GOpMHpPOBAHUS Yy CTYJIEHTAa COBPEMEHHOTO HAyYHOTO
MIPE/ICTABJICHUSI O MAaTEPUH, BEIICCTBE KAaK OJHOM M3 BMJIOB JIBIDKYIICHCS MaTepuu, MEXaHU3ME
MPEBPAICHU XMUMHYECKUX COCIMHEHUH, CBOMCTBAX MAaTepUalOB. O XMMHUYECKHMX Ipolieccax B
coBpeMeHHOI TexHuke. [Ipu u3ydeHun Kypca XHUMHH HEOOXOIMMO IMPOYHO YCBOUTH OCHOBHBIC
3aKOHBI, OBJAJETh TEXHUKOW XMUMHYECKHX pPACUYETOB, BHIPa0OTAaTh HABBIKK CAMOCTOSTEILHOTO
BBITIOJTHECHUSI XUMHYECKHX JKCIICPUMEHTOB M 0000meHust (aktoB. [loHMMaHue 3aKOHOB XHMHH
MOMOXET CTYACHTY B PELICHUH SKOJOTHYECKHUX MpoOsieM. 3HaHuEe Kypca XUMUU HEOOXOAUMO IS
MOCJIEAYIOLIET0 YCIEUTHOIO U3YUEHHUS CIIEHUAIbHbBIX TUCIUIUINH.

[IpenogaBanue TUCIUILIMHBI IPEAYyCMATPUBAET clieayromue GOopMbl OpraHu3alud y4eOHOTro
mpoiiecca:  JIGKIMH, JabopaTopHble pabOThI, camMoOCTOATENbHas paboTa oOydaromerocs,
KOHCYJIbTALINH.

[IporpamMmoil THCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0m1as TpyA0€MKOCTh OCBOCHHMSI TUCIMIUIMHBI COCTABIISIET 3 3a4€THBIX enuHuIlbl, 108 yacos.
S3pIK 00yueHus 0 JUCHMILTUHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE
1.1. Henau npenogaBaHus IUCUUILIUHBI

Ilenp qaHHOW MUCIUILIMHBI — YCBOSGHUE CTYJIEHTAMHU TEOPETHYECKHX OCHOB OOIIEH XUMHUH,
XUMHUH BaKHEUIINX AJIEMEHTOB U UX HEOPTraHMYECKHX COEeTUHEHHH, (HOpMHUpOBaHHE XMMHYECKOTO
MBIIUICHUSI Y CTYJIEHTOB, Pa3BUTHUE HABBHIKOB HCIIOIH30BAHUS CBEICHUN O (PU3UKO-XUMHUYECKUX
CBOMCTBAaX pAa3MYHBIX CHUCTEM [JIsl CHUHTE3a COOTBETCTBYIOIIMX COEAWMHEHUM, BBIIOJIHEHHE
TEPMOJMHAMHYECKUX W  KHHETUYECKUX pacdyeroB. [IpmoOpereHne HEKOTOPOTO  OIBITA
9KCIIEPUMEHTANBHBIX HMCCIEAOBaHUN i1 pa3pabOTKM  HOBBIX METOJOB CHHTE3a M IMPUAAHUA
MarepuajiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCAa CBOMCTB. IIpencrtaBieHne BO3MOXKHOCTH
CTYJEHTaM Pa3BUTh U MPOAEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHM

1.2. IlepeyeHb MIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJbTaTaMu ocBoeHusi OI1

B pesynbTare OCBOEHMS AMCUMIUIMHBI OOydaroLuiics JODKeH 00JanaTh —ClEAYOUIMMU
KOMITETCHIMSIMU:
OK-10 «cnocoOHOCTh HCHOJB30BAaTh MPHEMbI HEPBOW IMOMOIIM, METOJbl 3allUThl B YCIOBHSX
YPE3BBIYANHBIX CUTYALIUN»:
3HAaTh - TCOPUIO YIPABIEHUS PUCKAMU M €€ COLMAIBHBIE, TEXHOIECHHBIE M DKOHOMUYECKUE
MEXaHU3MBbI
YMETb - OLICHUBATH BO3MOXKHBIN PUCK IOSBICHUS JIOKAIBHBIX OMACHBIX U YPE3BBIYANHBIX CUTYaLUH,
IIPUMEHATH CBOEBPEMEHHBIE MEPBI 110 JIMKBUJIALIMK UX IIOCIIECICTBHN;
BIAJICTh HABBIKAMU - YMEHMSAMM IO 3alIUTE JKU3HU M 3J0pPOBbS B YCJIOBMSX YpPE3BbIUANHBIX
CUTyaluH, M0 JUKBUAALMH UX ITOCJIEICTBUM U OKA3aHUIO CAMO— U B3aUMOIIOMOIIY.
UMETh OIBIT AeATeNbHOCTH - CroCcOOHOCThIO OPraHU30BbIBATh CacaTelIbHbIE paOOThl B YCIOBHIX
YPE3BBIYANHBIX CUTYALMH PAa3JIMYHOIO XapaKTEPA;

OIIK-7 «BiageHue OCHOBHBIMM METOJaMH 3aILUThl IPOU3BOJCTBEHHOIO IEPCOHANA U HACEIEHUS
OT BO3MOXHBIX ITOCJIEICTBUHN aBapuid, KaTacTpod, CTUXUINHBIX O€ICTBUIIN:

3HATh - XapaKTEPUCTUKU ONACHOCTEN IIPUPOAHOI0, TEXHOTEHHOI'O U COLMAIbHOTO IIPOUCXOKICHNUS,
YMETh - OCYLIECTBIATH MEPONPUATHA IO 3AIMUTE YYAIIUXCSA U TEPPUTOPUH OT 4YpE3BBIYANHBIX
CUTYyalMi TEXHOINEHHOTO ¥ IIPUPOJHOIO XapaKrepa.

BJIa/IETh HAaBBIKAMU - FPAMOTHO NMPUMEHATh MPAKTHUECKHE HAaBBIKU OOecreueHus] Oe30MacHOCTH B
OIACHBIX CUTYaLUsAX .

UMETh OMbIT JAEITEIbHOCTU- (OPMUPOBAHUSA Y YyYaIIMXCAd ICHXOJOTHYECKOH YCTONYMBOCTHU
MOBEJICHNS B ONACHBIX M YPE3BBIYAMHBIX CUTYyallUsAX: OEPEKHOTO OTHOILIEHUS K CBOEMY 3/10pOBBIO,
OKpYKarolllei cpese;

2. Mecto nucuMiuinHbl B ctpykrype OIl
I[I/ICLII/IHJ'II/IHa 6a3preT051 Ha 3HaHHUAX, paHEC HpI/IO6peTeHHLIX 06y‘IaIOH_II/IMI/IC}I Ipu MU3y4YCHUU
CIIEAYIOMMX AUCLUIUINH:
— @usuka.
3HaHI/I$I, IMMOJIYYCHHBIC IIpU  HU3YUCHHUHU  MaTCpHUalia HaHHOﬁ JUCHUINNIMHBI, HWMCIOT KakK
CaMOCTOSITEIILHOE 3HAYEHHE, TaK U UCIIOJIB3YIOTCS [IPU U3YUYECHUHU APYIUX JUCIUTUINH:
— Dkoiorus,

— be3omacHOCTh KU3HEASITEIbHOCTH.

3. Oovem qucuumauabsl B 3E/akaaeM. yac
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Jannpie 06 obmemM o0beMe AMCUUIUIMHBL, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU pabOThI MO
JTMCLUUIUIMHE (M pactpeaesieHue 3TOi TPYAOEMKOCTH TI0 CeMeCcTpaM) MpeJicTaBlIeHbl B Tabnuie 1

Tabmuna 1 — O0beM U TPYAOEMKOCTh UCIUITITUHBI

B i T
ua y4eOHOH paboThI Beero PYAOEMKOCTb T10
cemMecTpam
Ne2

1 2 3
OO0mas Tpya10eMKOCTh 3/ 108 3/ 108
aucunanHbl, 3E/(1ac)
AyoumopHnbsle 3aHamus, BCETo 4ac., 12 12
B mom uucne
aexuuu (JT), (4ac) 6 6
[MpakTHudeckue/ceMUHAPCKHE 3aHATHS
(I13), (wac)
naboparopusie pabotsl (JIP), (yac) 6 6
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
Dk3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, BCEro 87 87
Buj npoMe:kyTOYHOr0 KOHTPOJIS: OK3. OK3.
3auer, nud¢. 3auer, s3x3ameH (3auer,
Judd. 3a4, Ik3.)

4. Coaepxanmne TUCUMILTUHBI

4.1. Pacnpenesnenue TPy10eMKOCTH AUCIUNITIHHBI

10 pa3jaesiaM U BUIaM 3aHATHH

PaSI[CJ'II)I 1 TEMbI TUCHUIIJINHBI 1 UX TPYI[OGMKOCTI) HpI/IBe,I[CHBI B Ta6J'II/III€ 2

Tabnuna 2. — Pa3nensl, TeMbl IUCHUTUIMHBI U UX TPYJIOEMKOCTh
Paznensl, TeMbl IUCIUTIIIMHBI Jlexumu | 113 (C3) JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 2
Pasgen 1: BBenenue B XUMuio 1 2 10
Tewma 1.1.I1onsTHe BeniecTBa u 0.5 2
XUMHYECKOH peaKIny, OCHOBHBIC
oTpeieNIeHus!.
Tema 1.2 4
CrexuoMeTpHuecKre 3aKOHBI.
dyHIaMEHTATBHBIC TTOHITHS W 3aKOHBI
XUMHH.
Tema 1.3.CriocoOs1 onpe/ieieHus 0,5 2 4
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBHUBAJICHTOB.




Paznen 2: CrpoeHue BeniecTa

20

Tema 2.1. OCHOBHBIE CBEICHUS O
CTPOCHHH aTOMOB; KBAHTOBBIC YHCIIA.

Tewma 2.2. Ileproaudeckuii 3aK0H
JA.N.Menpneneena.

Tema 2.3. Xumuueckas CBSI3b, BUIbI
XHUMHUYECKOU CBS3U.

0,5

Tema2.4. MeTo1 BaJeHTHEIX CBS3€El,
KOBaJIEHTHAS CBS3b.

0,5

Tema2.5. MeTo1 MOJIEKYIISIPHBIX
opOuTane.

Tema2.6. HeBaneHTHEIE THUIILI CBI3€H:
HOHHAs CBSI3b, METAIUINYECKAS CBA3D,
BOJIOPOJTHAS CBsI3b, CHIIBI BaH-nep-
Baannca.

Pazzen 3:XuMuueckue CUCTEMEI.
OO011e 3aKOHOMEPHOCTH XUMHUECKUX
MPOIECCOB.

28

Tewma 3.1. DHepreTuka XUMHYECKUX
MPOIIECCOB, BHYTPCHHSIS SHEPT U,
SHTAIBITNS, YHTPOTIHSL.

Tewma 3.2. sneprus ['u66ca,
HAIMpPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XMMUYECKoe U (hazoBoe
paBHOBECHE.

Tema 3.3. CKOpoCTh XMMHUYECKOMH
PEaKLUH U METOIbI €€ PETyIMPOBAHHUS,
3aKOH JICUCTBHS Macc,

Tema3.4. DHeprus aKTUBAIUH,
ypaBHEHHE AppeHunyca, mpaBuiio BaHT-
I'odda, katanuzaropsl u
KaTaJIUTUYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbI, JUCTIEPCHBIE
CHCTEMBI, CIIOCOOBI BBIPAYKEHHSI COCTaBa
pacTBOPOB,

Tema3.6. DnekTponuTHyecKkas
JUCCOLMAIus, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
NoKa3aTesb, peakiuu oOMeHa,
TUAPOIIN3 COJIEH.

Tema3.7. CBoiicTBa pa30aBIeHHBIX
pPacTBOPOB HEDIIEKTPOJIUTOB, BOTHBIC
PacTBOPHI ANEKTPOIUTOB, 3aKOH
pazbanienust OCTBaIb/Ia, 3aKOHBI
Paymns.

Pasnen 4. OcHOBEI
ANEKTPOXUMUYECKUX TPOIECCOB.

17

Tema 4. 1.0KUCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

0.5

Tema 4.2.XMMUYECKHE UCTOYHUKU
SJICKTPHUYCCKOT'O TOKA. I'anmpBannueckue
OJICMCHTBI.




Tewma 4.3. DnexTponu3, 3aKOHbI

Dapanest. 5
Tewma 4.4. Koppo3sus u 60pb0a ¢ Hel. 0.5 4
Paznen 5:CBoiicTBa MpOMBIIIIIEHHO- 12

BaXXHbIX J3JICMCHTOB U UX COC,Z[I/IHGHI/Iﬁ

Tema 5.1. Kimacchl XUMHYECKUX
COCIMHEHMH, CBOMCTBA IIPOMBIIIIEHHO 6
Ba)XHBIX DJIEMEHTOB U UX COEIUHECHUH.

Tema 5.2. Xumudeckas
unaeHTudukanus. Metoabt 6
XAMHYECKOI0 UCCIEIOBAHNS U aHaIN3a
BEIICCTB M UX MPEBPAIICHUH.

Uroro B cemectpe:

Hroro:

4.2. Conep:xkanue pa3aejioB U TeM JEKIMOHHBIX 3aHATHI

Coneprkanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHN MPUBEIACHO B TabmuIe 3.

Ta6mmma 3 - ComeprxaHue pa3esioB U TeM JCKIIMOHHBIX 3aHATHI

Howmep paznena

HasBanue u copeprxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUN

Pazgen 1 Bsenenue B xumuio.

Tema 1.1. IlonsiTHE BEIECTBAa U XUMUYECKON PEAKIIMN, OCHOBHBIE OIIPEIEICHUS.

Tema 1.2. CrexuomMerprueckne 3aKoHbl. OyHIaMEHTAJIBHBIC IOHATHUS U 3aKOHBI XUMHUHU.

Tema 1.3. Crioco0bI onpeieNIeHnsT KOJIMYECTBA BENIECTBA, 3aKOH 3KBUBAJIICHTOB.

Pasnen 2: CtpoeHue BelecTa

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. Ilepuognueckuii 3axkon JI.M1.Menneneesa, cs3b I1.C. co ctpoeHneM aToma.

Tema 2.3. XMMHYECKas CBSA3b, BUJIbl XUMUYECKON CBS3H.

Tema 2.4. MeTtoa BaJICHTHBEIX CBS3€H, KOBAJICHTHAS CBS3b.

Tema 2.5. Metos MOJIEKYJISIPHBIX OpOUTaleil.

Tema 2.6 HeBanenTHbIC THIIBI CBI3€H: MOHHAS CBSI3b, METAIUIMUECKAS CBSI3b,
BOJIOPOJHAs CBsI3b, CHIIbI BaH-nep-Baaibca.

Pasnen 3 Xumnueckue cuctembl. O01Me 3aKOHOMEPHOCTH XUMHUYECKUX IPOILIECCOB.

Tema 3.1. DHepreTuka XMMHUYECKHUX MPOIECCOB, BHYTPEHHSISI SHEPTUsl, TEIIOBOM
3P PEKT XUMHUECKUX peakuuid, 1-i, 2-i, 3-i 3aKOHBI TEPMOJHMHAMUKH,
OHTponus, Kak QYHKIHS COCTOSHUS, SHTANbNUS. XUMHUECKUNA MOTEHIINA.

Tema 3.2. sHeprus ' mb60ca, HanpaBIEHHOCTh XUMUYECKUX MPOLIECCOB, XUMHUECKOE U
(dazoBoe paBHOBECHE.

Tema 3.3. CKOpOCTb XMMMUYECKOHN PEAKIIMU U METOJBI €€ PErYIMPOBaHUS, 3aKOH
JICHCTBHSI Macc.

Tema 3.4 OHeprus akTUBalLUK, ypaBHeHHe AppeHnyca, npasuiio Bant-I'odda,
KaTaJIu3aToOphl U KaTaIUTUYECKUEe cucTeMbl. OCHOBHOM MOCTYJAT XUMHUECKOMN
KMHETUKH, KHHETUYECKOE ypaBHEHUE. BinsHue TemnepaTypbl Ha CKOPOCTh
XUMUYECKON peaklny, ypaBHEHNE AppeHnyca. MexaHu3M NpOTEKaHUs
KaTaJIUTHYECKUX peakuuii. Xumudeckoe papHoBecue npuniun Jlelllarense.

Tema 3.5 PacTBopbI, 1uciepcHble CUCTEMBI, CIIOCOOBI BBIPAXKEHHSI COCTaBa pacTBOPOB.
TepMoauHaMuYecKue XapakTepUCTUKU Mpoliecca 00pa3oBaHMs PaCTBOPOB.
CUJIbHBIE U cT1a0ble 3JIEKTPOIUTHI, HOHHBIE PaBHOBECHS B BOJAHBIX pacTBOpax,
IIPOU3BEJICHUE PACTBOPUMOCTHU

Tema 3.6 DIIEKTPONIUTHYECKAs JUCCOLMALINS, BOJIHBIE PACTBOPHI JIEKTPOJIMTOB,
BOJIOPOJIHBIN TIOKA3aTelNb, peaKIMU 0OMEHa, THAPOJIH3 COJIEH.

Tema 3.7 CBoiicTBa pa30aBICHHBIX pPACTBOPOB HEMIEKTPOIUTOB, KosuraTuBHbIe




Howmep paznena

Ha3Banue u conepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHATUH

CBOMCTBA PaCTBOPOB, 3aKOHBI Payis.

Pazpnen 4. OCHOBBI JIEKTPOXUMUYECKUX TPOIECCOB.

Tema 4.1. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH

Tema 4.2. XHUMHUYECKUE UCTOYHUKH JIEKTPUUECKOro TOKA. ['albBaHNYECKHE IIIEMEHTHI,
CTaHJIapTHBIC AJIEKTPOJIHbIC TOTEHIINANBI. [[BOMHON 3JIEKTPUYECKHI CIIOM.
VYpasuenue HepHcra. PaBHOBECHBIN. 251eKTpOAHBIN oTeHIMan. CTaHaapTHBIN
BOJOPOJHBIN IEKTPO/I.

Tema 4.3. DJneKkTponn3, 3akoHsl Dapajes

Tema 4.4 Koppo3zus u 60prbda ¢ HEed.

Pazgen 5. CBoiicTBa MPOMBIIIIEHHO- BXXHBIX AJIEMEHTOB M UX COCJMHECHUII.

Tewma 5.1. Kiaccel XUMUYECKUX COeIMHEHUA, CBOMCTBA MPOMBIIIUICHHO BayKHBIX
AJIEMEHTOB U UX coenuHeHni Komno3nnnonneie marepuainsl. KepmeTst.
Xumus metainios (Al Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , pymiepen,
kapouH. TormuBa (TBEpAOE, JKUIKOE, TA30BOC), CMa30YHbIC MATEPHAIIBI,
MOTOPHBIE MacJa.

Tema 5.1. Xumuyeckas uaeHTudukanus. MeToIbl XMMUYECKOTO UCCIIETOBAHMS U

aHaJIM3a BEILIECTB U UX IpeBpameHnil. KauecTBeHHbIN U KOJIMYECTBEHHbBIN
ananus.(I'paBuMeTpruecKuii, TATPUMETPUYECKUHN, KOMILIEKCOHOMETPHUYECKHIA
METO/IbI aHAIN3A).

4.3. IIpakTuyeckue (CeMHHAPCKHE) 3aAHATHS

Tembr MMPAKTUYICCKUX 3aHATUHN U UX TPYAOCMKOCTDb IIPHUBCICHLI B Ta6n1/1ue 4,

Tabmuna 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne .| o 5 | TPyROeMKOCTS, | pasnena
TeMbl PaKTHYECKUX 3aHATHI OPMBI TIPAKTUYCCKAX 3aHATHH (uac)
/i JUCILIAII-
JIHBI
Y4eOHBIM MJIaHOM HE MPEIyCMOTPEHO
4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TaOIUIE 5.
Tabnuna 5 — JlaboparopHble 3aHATHS U UX TPYJTOEMKOCTh
Ne T N
OEMKOCTb o pazzaena
HaumenoBanue abopatopHbix paboT pyA ’ pasit
(dac) JTUCITUTUTUHBI
/1
Cemectp 2
1 | Onpenenenne M’ skBUBaNeHTa MeTaIa 2 1
2 | Onpenenenue TermwmoBoro dddexra peaknuu 2 3
HEUTpAIU3aLUN
3 | M3Mepenue U pacyeT dJIEKTPOTHBIX MTOTESHITHAIOB 2 4
METAJUIOB U 3/IC TAIbBAHUYECKUX DJIEMEHTOB.
Bcero: 6

45. KypcoBoe npoextupoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4arOLIUXCS

Bungsr camocrosTensHOM pa6OTLI H €€ TPYAOCMKOCTDH IIPUBCACHLI B TaGJII/II_IC 6.

Tabnuna 6 Buasl caMocTOsSTENBHON pabOTHI U €€ TPYA0EMKOCTh




Bun camocrostensHON pabOTHI Bcero, uac | Cemectp 2, uac
1 2 3
CamocTosiTeIbHAasi padoTa, BCETo 87 87
M3yYeHUE TEOPETUIECKOr0 MaTepraa 60 60
mquctmiuHbl (TO)
[ToaroroBka k Texymemy koHTpodto (TK) 27 27

5. IlepeueHb yueOHO-MeTOAMYECKOT0 00ecevyeHHs IJIsl CAMOCTOSITEIbHOM

patdoThl 00yYAKOIIMXCSH MO JUCHUIIMHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl UIsl CAMOCTOSTENbHON paboThl 0OydYarOMIMXCsl yKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI

6.1. OcHoBHas IMTEpaTypa
[lepeyeHb OCHOBHOM JINTEPATYphI IPUBEICH B TAOIUIIE 7.

Tabnuma 7 — [lepeueHb OCHOBHOM TUTEPATyPHI

[udp

bubnuorpaduueckas ceeinka / URL anpec

KonnuectBo
9K3EMILISPOB B
OuoOIIMOoTEKE
(KpoMe 3JIEKTPOHHBIX
IK3EMILISPOB)

I'manka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHUK aiist
akamemuueckoro 6akanaspuara / H. JI. I'nmunka ; mox pexn. B. A.
[Tonkora, A. B. babkoBa. — 20-¢ u3zn., mepepad. u qorm. — M. :
WznarensctBo FOpaiit, 2017. — 353 ¢. — (Cepus : bakanasp.
Axanemnyecknii kypc). — ISBN 978-5-9916-9353-0

Pexxum moctyma: https://biblio-online.ru/book/736D053E-E77C-4726-
8CC5-F8ET756E674A5

I'munka, H. JI. O0mas xumus B 2 1. Tom 2 : yuebnuk ans CITO / H. JL.
I'mauka ; mox pen. B. A. ITonkora, A. B. babkoBa. — 20-e u3.,
nepepab. u gon. — M. : U3narensctBo IOpaiit, 2017. — 379 c. —
(Cepus : [Ipodeccronabaoe oopazoBanue). — ISBN 978-5-9916-
9670-8. —

Pexxum noctyna : www.biblio-online.ru/book/FO06ED23-17BD-48E9-
AECE-B1FB6DD11E4A.

OO0mas u Heopranuyeckas XuMus. 3aJJauHUK : yueOHoe rmocolue ass
akamemuueckoro 6akamaBpuara / C. C. babkuna [u ap.] ; mox pen. C.
C. babkunoi, JI. JI. Tomunoit. — M. : U3gatensctBo Opaiit, 2017. —
464 c. — (Cepus : bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-
534-01498-3. — Pexum noctyma : www.biblio-
online.ru/book/3B9A3BBA-C7D5-4412-9876-9241ED663F11.

6.2. JlonoJIHUTe/IbHASA JIUTEpaTypa
[TepedeHs AOMOHUTEIBHOM JINTEPATYPHI PUBEJICH B Ta0HIIE 8.

Tabmuna 8 — [lepevyeHb JONOTHUTETBHON TUTEPATYPHI

| Uugp |

bubmuorpaduueckas ccouka/ URL agpec \ KonnyecTBo 3K3eMIIISIPOB B \
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O6ubauoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)
54 K68 Koposun H.B.O6mas xumus, yueOnuk aius BY3o08.M.:Beicin 197
mk.2005.-558c.
54 X45 I'ypor A.A., bamaes @.3., Opuapenko JLII., [lamoBan B.H., 15

Xumus. Y4yeOHUK 17 By30B.2-¢ W31, crepeotun.-M.:M31-Bo
MI'TY um baymana, 2004.-784c: n.

Axwmeros, H.C. JIabopaTopHble 1 CEMMHAPCKUE 3aHATUS 11O
o011ell 1 HeOPraHWYECKON XUMHH. [ DJIEKTPOHHBIN pecypc] :
Vuebnsie mocodust / H.C. Axmeros, M.K. Asusosa, JI.I.
banpiruna. — Onextpon. qan. — CIIO. : Jlans, 2014. — 368 c.
— Pexxum nocryna: http://e.lanbook.com/book/50685

I'enbdpman, M.U. Heopranuveckast XumMust. [ DJI€KTPOHHBIN
pecypce] : Yuebnsie mocobust / M.M. I'enbdman, B.I1. FOcTpaToB.
— DnekrtpoH. naH. — CIIO. : Jlanw, 2009. — 528 c¢. — Pexum
nocryma: http://e.lanbook.com/book/4032

7. IlepeuyeHb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHMKANMOHHOM CeTH

HMHTEPHET, He0o0X0AUMBbIX /15l 0CBO€HHUS AUCIHUILINHDBI
[Tepeuens pecypcoB uHpopmaronHo-renekommyHukannonHoi cetu MHTEPHET, neo6xonumeix

JUISl OCBOCHHMSI TUCIMIUIMHBI PUBEJICH B Ta0uie 9.

Tabmuna 9 — Ilepeuenn pecypcoB mH(pOpManuoHHO-TenekoMMmyHuKarmonno cetu MHTEPHET,

HeO6XO,I[I/IMHX JJIs1 OCBOCHUA JUCHUITIIMHBI

URL agpec

HanmenoBanue

http://www.xumuk.ru/

Caiit 0 XuMuu

http://www.hemi.nsu.ru

OCHOBBI XUMHUH:
00pa3oBaTeNbHbINA CaUT
JUTSL CTYJIEHTOB

http://lib.aanet.ru/jirbis2/index.php?option=com_content&view=article&id=28&
Itemid=393

DNEKTPOHHBIE PECYPCHI
O6ubnuoTexku

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHA, HCIOJIb3yeMbIX MPH

OCYILIeCTBJIEHMH 00Pa30BaTEJIbHOIO MPOLECCa 10 AUCIHUILINHE
8.1. Ilepeyensb NMporpaMMHOro odecneyeHust
[lepedeHp UCTIONB3yeMOT0 TPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabnuua 10 — ITepeuens nporpaMMHOro obecredyeHus

Ne i/ HaunmenoBaHue

He npenycmorpeno

8.2. Ilepeuenb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yemMbIX HH(OPMAILIMOHHO-CIIPABOYHBIX CUCTEM MpecTaBieH B Tabnuue 11.

Tabmuna 11 — Ilepeyerb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Hanmenosanue

He npenycmorpeno

9. MarepuajbHO-TeXHHMYecKas 0a3a, Heo0XoauMAas VISl OCYIIeCTBJICHUS
00pa3oBaTeJbHOI0 MPOLEcca M0 AUCHUIIHHE
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CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tabmuie 12.

Tabmuma 12 — CocraB MaTepraibHO-TEXHIUYECKOH 0a3bl

Howmep ayautopuu

Ne n/mt HaumeHoBaHMe cOCTaBHOM 4acTU MaTepUaibHO-TEXHUUYECKOMN 0a3bl (npu
HEO0OXOMMOCTH )
1 JIeKIMOHHAs ayTUTOPUS C UCIIOIB30BAaHUEM JIEMOHCTPALMOHHBIX 32-01 (I'acremno, 15)

Tabiuu U cxeM, [lepuonnyeckoit cuCTEMbl XUMHUUECKUX 3JIEMEHTOB
JA.N.MengeneeBa, 00pa3iioB MUHEPAIOB, MOJIEIICH
MPOCTPAHCTBEHHBIX pemeToK. Tabuull pa3InyHbIX BEJIMYHH.

2 Crenuanu3upoBaHHas XHUMUYECKas IabopaTopHs C 33-02, 33-04
UCIIOJIb30BAHUEM JIEMOHCTPAIIMOHHBIX [UIAKATOB, JTA00OPATOPHBIX (Tactemno,15)
CTCHJIOB M YCTAHOBOK JIJIsl ONIPE/ICIICHUS SKBHBAJICHTA METAJLIIA,
U3MEPEHHUS SJCKTPOIHBIX MOTCHIIMAIOB, CKOPOCTH KOPPO3HUHU
METAJUIOB; aHAJTUTUYCCKUE U 3JICKTPOHHBIC BECHI; TAOOpAaTOPHbBIE
pH-MeTpbl, 1IeHTpUbYTH U KaTOpUMETP.

10. ®oHJ OLEHOYHBIX CPEICTB sl MPOBeIeHNs POMEKYTOYHON aTTecTAlNU

OﬁyanOIIII/IXCH 0o JTUCIIUIIJIMHC
10.1. CocraB (hoHI1a OIICHOYHBIX CPEACTB MPHUBEACH B Tabauie 13
Tabmuna 13 - CocTtaB GoHIa OLIEHOUHBIX CPECTB AJIS IPOMEXKYTOUHOM aTTECTAllNH

Bua npome:xyTouHOM aTrTecranuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

DK3aMeH Cnucok BOMPOCOB K 9K3aMEHY;
3agaun.

10.2. IlepeueHb KOMMETEHIMH, OTHOCSIIUXCA K IUCHUIUIMHE, W ATanbl MX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHHUS 00pa30BaTEIHLHOM MPOTPaMMBI IPUBEACHBI B Ta0uIE 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHMEM JTarnoB UX (opMUpOBaHHMS B Hpolecce
0CBOEHUs1 00pa30BaTENbHOMN MPOrpaMMbl

Oranbl GOPMUPOBAHKS KOMIETEHIIUN 110 AUCIIUTUIMHAM/TIPAKTUKAM B
Homep cemectpa
npouecce ocBoeHust OI1

OK-10 «cnocoOHOCTh HCHONB30BaTh NMPHUEMbl NEPBOM MOMOIIM, METOJbl 3allUThl B YCIOBHSX
YpE3BBIYANHBIX CUTYALIUII»

2 Xumus

4 be3omacHOCTE XU3HEIEATEITHLHOCTH

OIIK-7 «BiageHue OCHOBHBIMH METOJaMHU 3aIlUThI IPOU3BOJCTBEHHOIO IEPCOHANA U HACEJICHUS
OT BO3MOXHBIX MTOCTIEICTBUI aBapuii, KaTacTpo(, CTUXUUHBIX O€ACTBUII»

2 Xumus
4 Be3omacHOCTE XHU3HENEATEIBHOCTH
4 DxoJorus

10.3. B kauecTBe KpUTEpHEB OICHKH YPOBHS CHOPMHPOBAHHOCTH (OCBOCHHS) y OOyYarOIIUXCS
KOMIIETEHIIMI MPUMEHSETCs IIKajla MOIyJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabmuue
15 mnpeacraBnena 100—OamibHas u  4-0ajuibHas MIKalbl JUISL OLEHKH CQOPMHUPOBAHHOCTU
KOMIIETECHIIUH.

Tabnuna 15 —Kputepuu onieHkH ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIUN
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OI1reHKa KOMITETEHITUN
100- .
4-GarbHas XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
OayutbHAs
IKaia
Kaja
- oOyyaronuiicss ray0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
Marepuai,
- YBEPEHHO, JIOTUYHO, IOCJIEIOBATEIBLHO U TPAMOTHO €T0 U3J1aracr;
- ONMpasAChb HA 3HAHHMS OCHOBHOW W JIONOJHUTEIBHOHN JIUTEpaTypHI,
85<K<100 COTITHOY = o0 MPUBS3BIBACT YCBOCHHBIC HAYUYHBIE MTOJIOKEHHUS C TPAKTUUYECKON
(GAITCHOY | estTenbHOCTDIO HaIpaBJICHUS,
- yMeJio 00OCHOBBIBAET U aPT'yMEHTHUPYET BbIIBUTaEMbIE UM UJICH;
- JeJaeT BEIBOIBI U 0000IIEHH;
- CBOOOJTHO BIIJICET CUCTEMON CHEIMAIM3UPOBAHHBIX MMOHSTHH.
- oOy4Jaronuiicst TBEp0 YCBOMWII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, ONupascb Ha 3HAHUSA OCHOBHOW
JIUTEpaTyphl;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
70<K<84 (XOPOIHO» = _ YBSI3BIBACT YCBOCHHBIE 3HAHHS C TMPAKTHUYECKON IEATEIHHOCTHIO
(GAITCHO» HaIpaBJICHUS,
- ApryMEHTHUPYET Hay4YHbIE MOJ0KECHMUS;
- JIeJaeT BBIBOIBI U 0000IIEHH;
- BJIQJICET CHCTEMOM CIEIUaTU3UPOBAHHBIX MMOHATHMN.
- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEpaTyphl;
«yIOBJIETBO- | - JOIYCKAaeT HECYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
55<K<69 PUTCIIBHOY - UCHBITBIBAECT 3aTPYJHEHHs B IPAKTUYECKOM NPUMEHEHUM 3HAHWUMI
«GauTeHO» | HAIPABJICHMUS;
- cnabo apryMeHTUpYeT Hay4YHbIE TOJIOKEHUS;
- 3aTpyaHSAETCS B (POPMYIIMPOBAHUH BHIBOJIOB U O0OOIICHMIA,
- YACTUYHO BJIAJCET CUCTEMON CIEUUAIM3UPOBAHHBIX ITOHATHIA.
- oOyvaromuiics HE YCBOWI 3HAYUTENbHON YacTH MPOrpaMMHOTO
Marepuana;
«HEYJIOBJIETBO | -  JOMYCKAeT CYIIEeCTBEHHbIE OMMOKM ¥  HETOYHOCTH IpH
K<s54 PHUTENBHO» | PACCMOTPEHUHM NMPOOIJIEM B KOHKPETHOM HaIpPaBIIEHUU;
«HE 3aYTEHO» | - UCIBITBIBAET TPYJAHOCTH B MPAKTUYECKOM IPUMEHEHUN 3HAHU;
- HE MOXET apryMEHTUPOBAaTh HAyYHBIE MMOJOKEHHUS;
- He (hOpMYJIMPYET BbIBOJIOB M 000OIICHUH.

10.4. TumnoBbie KOHTPOJIbHBIE 33JAHUS UM UHBIE MaTePHAIIbI:
1. Bompocs! (3amaun) uist 3k3ameHa (tabnuia 16)

Tabnuna 16 — Borpocs! (3agaun) 11 9K3aMeHa

11\/&1)1 Ilepeuens BOIpocoB (3amay) AJs S3K3aMeHa

1 KBaHTOBO-MeXaHNYeCKasi MOAEIb CTPOCHHUS aTOMa.

2 Atom. [Ipunnun Heonpenenennoctu I eitzendepra. Ypasuenue Jle bpoitnsa. Bonnosas
GYHKITHSL.

3 VYpasuenue lllpenunrepa. Ksanroseie uncna. [Ipunnun 3anpera  Ilaynu. Ilpasuiio
Xynna, Kneukosckoro.

4 ITepnoanueckas cucrema JI.M. Menneneena

5 IleproarYHOCTE U3MEHEHHUS CBOMCTB JIEMEHTOB: PaJNyC aTOMOB U HOHOB, SHEPTUH
WOHU3AIIMH, CPOJICTBO K AJIEKTPOHY, JEKTPOOTPUIATEIIBHOCTh, OKUCIUTEIBHO-
BOCCTaHOBUTeNbHAs criocoOHoCTh. CBs3b [1.C. co cTpoeHneM aToma.

6 OCHOBHBIC TUITBI XUMHYECKOH cBsA3u. KoBajieHTHas CBA3b.

7 Teopust rubpuan3anuy ¥ reoOMeTpHst MOJIEKYI. [0MIpHOCTS U MONMAPU3yEMOCTh KOBAJIEHTHOU CBAZH
Y MOJIEKYJI
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8 MexxMonekysipHble B3auMoielicTus. BomopoaHas cBs3b.

9 XuMudeckasi TepMOJMHAMHKA

10 | Xumundeckas KMHETHKA. XMMUYCCKOE PABHOBECHE.

11 | PactBophl. CriocOOBI BEIpOKEHHS KOHIICHTPAITHH pacTBOPOB. CBOMCTBA pacTBOPOB

12 | JIucniepcHble cucTeMbl. [IOBEpXHOCTHBIE SBICHHS

13 | PacTBOpPBI AJIEKTPOIUTOB. DICKTPOIUTHUCCKAS JUCCOIMAIIUS

14 | Jluccormanus Boabl. Juccoruanus KUCIOT U OCHOBaHWH. Boopo iHbIN oKa3aTelb

15 | IlpomsBeneHnne pacTBOpUMOCTH. MIOHHO-0OMEHHBIC peaknu. I Hapoan3 CoeH.

16 | OxucCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

17 | IonsaTue «DNEKTPOIHBIN MOTCHIUATY. DIIEKTPOXUMHUECKUE TPOIIECChI. DICKTPOJIN3 PACILIABOB H
pacTBOpoOB

18 | OOmue cporicTBa MetauioB. Kopposus MeramioB. MeTObI 3aIUTHl OT KOPPO3UH.

19 | KoncrpykunonHsle MeTauibl. AmoMuHuid. XpoM. XKeneszo.

20 | Iomumepsl.

21 | Xumudeckas uaeHTH()UKAINS, aHATU3 BEIIECTBA

2. Bonipoch! (3agaun) 11 3aueta / nuddepeHmpoBaHHoro 3a4yeta (tadauna 17)
Tabmuna 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Nen/m | Tlepedensn BompocoB (3a1a4) uist 3a4era / nuddepeHIInpoBaHHOTO 3a4eTa

Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

3. Tembl u 3amaHue U BBINOJHEHHS KYpCOBOH paOOTHI / BBIOJHEHHUS KYpPCOBOTO MPOCKTA
(Tabmuna 18)

Tabmuna 18 — IlpumepHblii mepeueHb TeM AJs BBIMOJIHEHHUS KypCOBOW pabOThl / BBIMOIHEHUS
KypCOBOTO MPOEKTa

No /1t

[IpumMepHBIi TepeyeHb TeM ISl BBITOJIHEHHS KypCOBOW PaOOThI / BBITOTHEHHS
KypPCOBOTO IIPOEKTa

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4. Borpochl AJ1s IPOBEICHHS IIPOMEKYTOYHO aTTecTaluy pu TecTHpoBaHuu (Tadiuma 19)

Tabmuua 19 — [IpumepHbIit epeueHb BOIIPOCOB Il TECTOB

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

5. KoHTposbHBIC ¥ IPaKTHYECKKE 331auu / 3a1aHus 10 quctuiuinae (Tadumia 20)

Tabmuua 20 — [IpumepHbIit TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHUN

Ne N .
i [IpumepHBIii nepedeHb KOHTPOJIBHBIX U MPAKTUUECKUX 3aa4 / 3aJJaHui
1 KonnenTpanuu, cnocoObl BIpakeHUH KOHIIEHTpaIuil. 3a1ada: BeIYucanTh NponeHTHYIO
KOHIIEHTPAIIMIO a30THOM KKCIAOTHl o = 1,05 2/311, ecim M3BECTHO, YTO KOHIIEHTPALIHSI
MOHOB BOJIOpPOAa B pacTBope coctapisier 6.33-10-3 Mo/
2 1.ITonaTre 0 KBaHTOBBIX YKciax. HamucaTs 351eKTpOHHBIE (POPMYITBI:

Ca2+Sc, F1-
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KomnmenTparuu, crnoco0bl BeIpakeHui KoHIleHTpanuii. MonspHocTs pactBopa Alx(SO4)3
paBHa 0,1momb/1, p= 1,02 r/MJI, paccyuTaTh OCTaJbHBIC THITHl KOHIICHTPAIUH

Han 1% pactBop H2SO4 , p= 11/ mu, Paccuurats Cm, CN, Cm, T, . (MonspHOCTb,
MOJISUTBHOCTh, HOPMAJIbHOCTh, TUTP , MOJIIPHYIO JOJIIO ITOJIy4CHHOI'O pacTBOPA).

KoHcTaHTa paBHOBECHS XHUMHYECKHX peakuuid. Hanmummre MareMaTH4eCcKoe BIPAKEHUE
KOHCTaHTHI paBHOBecHusi peakiuu: 2A(T) +B2(r) =2AB (T) u onpenenuTe B KaKyro
CTOPOHY CMECTUTCSI PaBHOBECHE MPU YBEIMUCHUH OOIIETO JTaBICHUSI.

Ha BoccranoBienue 7,09t okcuaa AByXBaJIGHTHOT'O MeTaslia Tpedyercs 2,241 Boaopoia

(H.y.). BerunciauTh S5KBUBAJICHTHBIE MAaCcChl OKCUa U MeTailia. Yemy paBHa aTOMHasi Macca
Me?

OmnpenenuTh B KAKOM HaIpaBIeHUH OyIeT MPOTEKaTh Peakiyst IPH CTaHIapTHBIX
YCIIOBHSX:

COCI2 -~ CO+ Cl2 . BemiectBo AG xJIx/MOJ1b

CO -137,2

COCl;-210,4

.CKOpOCTh peakiuu B TOMOTEHHBIX cucTeMax. GaKkTopbl, BIUAIONINE HA CKOPOCTh
peakiuu. 3akoH neictBus Macc. Koncranra ckopoctu. CBsi3b KOHCTaHTBl XUMHUYECKOTO
paBHOBECHsI C KOHCTAHTaMHU CKOPOCTEH MpsMOil 1 00paTHON peaKIfuii.

Beruncnure HopmanbHocTh pactBopa HCI, ecnu s Hevitpanuszamuu 20 mii pactBopa
HCI uspacxomgosano 10m1 0,2 N pacrBopa KOH

10

[Tpu xakoii TeMIiepaType CTAaHOBUTCS BO3MOXHBIM CaMOIIPOU3BOJILHOE IMPOTEKAHUE
peaxmmn : 2HQO (k) 2Hg(x)+ O2 (r) 3aBucumocteio AH u AS mnpeneOpedb.
Boerancnute AG peaknu .

BEIIIECTBO AH x]JI>x/Mo1b AS Jx/MonbeK

HgO(x) -90,8 70,3

Hg (k) 0 76,1

02(r) 0 205,4

11

Bopopoansriii nokazarens. Beraucnuts pH 0,01N pactBop H 2S04, a=1

12

Xunmnueckoe paBHoBecue . [Ipunnun Jle- Hlatense . OnpenenuTs B KaKOM HalpaBICHUU
MPOU3OUIET CMENICHUE PABHOBECUS XUMUYECKOW PEAKIIUH:

2NH3 <> Na(r) + 3H2(r ) AH=+92,4

IIpU: a) TOBBIIIEHUN TEMIEPaTypbl 0) MOHWKEHUH J1aBJICHUS! B) YBEJIUYEHHUU
KoHIeHTpaun No

13

CTexuoMeTpruiecKrue 3aKOHbBI XUMUH, 3aKOH KBUBAJIEHTOB, MOJISIPHBIC MacCChI
SKBUBAJIEHTOB BEIIECTB: OKCUJIOB, KUCIIOT,COJIEH U OCHOBaHMM. 3aaada: 2,705 r xyuopuaa
TPEXBAJICHTHOTO METAJIJIa B3aMMOJIEUCTBYET C 2 TUApOKCcHAa HaTpus. OnpenennThb
HKBUBAJICHTHYIO Maccy MeTajlia.

14

(-)Ag/0.001MAg" // 0.1Ag™ / Ag(+)

BbraucauTs 3.7.C. KOHIEHTPAMOHHOIO AJIEMEHTA :
Kakue nporeccel IpOTEKaOT Ha KaToe U aHozae?

15

Peaxmus nporekaet o ypaBHeHHI0 N2 + O2 = 2NO. KoHnieHTpanuy HCX0IHBIX BELIECTB 10
Havaya peakuu 0suta [N2]= 0,049 mons/n, [0O2]= 0,01 Mo/, Berauciure
KOHI[EHTpaInio 3TuX BeriecTs, koraa [NO]= 0,005 mons/1.

16

Ha nefitpammsanuto 0,943 T pocdopucroit kucinotst H3PO3 m3pacxomoBan 1,291 r KOH.
Bbruncnute KOJIMUECTBO BEIIECTBA SKBUBAJICHTA, MOJIIPHYIO Maccy SKBUBAJICHTA U
OCHOBHOCTHB KHCJIOTEI. Ha ocHOBanuM pacucTa HAITMIINUTC YPABHCHUEC PCAKIIVN.

17

Ouneprust I'm60ca (cBoboaHas sHeprus) U e€ U3MEHEHHE IMPU XUMHUYECKUX PpEeaKIHsX.

HaHpaBHeHI/Ie XUMHUYCCKUX ITPOLECCOB.

0 0
- AG g AGjgg
OJIb3YACh 3HAYCHUAMU pearupyromux BEICCTB, BBIYUCIUTC pCaknuuu

SO, (2)+2H,S(2)=3S(x)+ 2H,0(arc)

OCYHICCTBUTLCA IMPU CTAHAAPTHBIX YCIIOBUAX.

" onpeacInTe, MOXKET JIM OHA
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0
BemiecTBo AG3gg kJIx /MOJIB
SO2(r) - 300,4
H2S(r) -33,01
S(x) 0
H20(r) -228,1

18 | XapakTepuctuka MOHHOH CBsi3u CTerneHb MOHHOCTH CBS3U. DPQPEKTUBHBIN 3apsa U
CTENEeHb OKUCIIEHUS aTOMOB. OCHOBHBIE TUIIBI KPUCTANIMYECKUX CTPYKTYp. DIeMEHTapHas
Aderika. KoopauHanmoHHble YUCiIa aTOMOB.

19 | Moryr Jiu IPOUCXOIUTh OKHCIIUTEIBHO-BOCCTAHOBHTEIIBHBIC PEAKIIUH MEXKIY
BemectBamu: a) NHz u KMnOg; 6) HNO2 u HI; B) HC1 u H2Se? Ilouemy? Ha ocHoBanuu
9NIEKTPOHHBIX YPaBHEHUI paccTaBbTe KOI(GGHUIMECHTHI B YPaBHEHHH PEaKLUH, HAYIICH 110
cxeme: KMnOs + KNO2 + H2SO4 — MnSOs + KNO3 + K2SO4 + H20.

20 | Kakoii cmoco6 o0pa3oBaHus KOBAJICHTHOW CBSI3U SIBIISICTCS TOHOPHO-aKuenTopHbiM? Kakue

XMMHYECKHE CBSI3U B HOHAX BF, ? Yxaxute 10oHOp U akuentop. Kak o0bscHUTH
TETPadIPUIECKOE CTPOCHUE HOHA?

10.5. Meronuueckue MaTepualibl, ONPEACIAIONINE IMPOLEAYphl OLEHUBAHUSA 3HAHUN, YMEHUH,
HaBBIKOB U / WJIM OIBITA JACATEIBHOCTH, XapaKTEPU3YIOMUX dTarbl (POPMHUPOBAHUS KOMIIETEHITUH,
conepsxkarcs B [TonoxxeHnsax «O TekylleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
cryaentoB ['VAIIL, oOyuarommxcsi Mo mporpamMmam BbICIIEro oOpaszoBaHusi» U «O MOAYJIBHO-
PEUTHHIOBOM crucTEME OLIEHKH KauecTBa yueOHOM paboThl cTyneHToB B ['Y All».

11. MeToauyeckue yKazaHmusl JJ1s1 00y4AIOIIMXCS 110 OCBOECHUIO N CIIUNJINHBI

[lenpro0 TUCHMITIMHBI SBJISETCS — MOJIy4€HHE CTyIeHTaMU HeOOXOAMMBIX 3HAaHUM, yMEHUH U
HaBbIKOB B oOnacth XuMHHU. OCHOBHOE Ha3HAYeHHE JEKIMOHHOIO Marepuaja — JIOTMYECKU
CTpOWHOE, CHCTeMHOe, TJIyOOKoe M sCHOE WU3J0XKeHne ydyeOHoro Martepuana. Hasnauenue
COBPEMEHHOM JIEKIIMM B pamMKax AMCLUMUIIMHBI HE B TOM, YTOObI MOJYyYUTh BCIO MH(POPMAIUIO 110
TEMe, a B OCBOCHUHM (DyHJIAMEHTAIbHBIX MPOOJIEM TUCHMILUIMHBI, METOJOB HAyYHOI'O IO3HAHMA,
HOBEHMIIMX JIOCTH)KEHUN HaydHOM MbIicad. B ydyeOHOM rmpoiecce JIEKIMS  BBITOJIHSAET
METOA0JIOTUYECKYIO, OPraHU3aLMOHHYI0O M HH()OPMAIMOHHYIO (QYHKUIMHU. Jlekuus packpbiBaeT
MOHSTUHMHBIN anmapaT KOHKPETHOM 00siacTu 3HaHus, € MpoOaeMbl, JaeT LEIbHOE MPEICTAaBICHUE O
JUCLHUIIIIMHE, TIOKA3bIBAECT B3aUMOCBA3b C IPYTUMH JUCLUILUIMHAMH.

Mertoauyeckue yka3aHusi AJdsl O0y4AIOUIUXCHA IO OCBOCHHIO JIEKIIMOHHOIO
marepuaja B tabmaune’ [1,2,3,] B Tabnuie8 [4,5.]

[TmaHMpyeMbl pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMCS JICKIIMOHHOTO MaTepUaa.;

— HOJ'Iy‘-ICHI/IC COBpeMeHHI)IX, OEJIOCTHBIX, B3aMMOCBA3aHHBIX 3H3HI/II>1, ypOBeHI) KOTOpI)IX
ONPEAEINSETCA LIEJIEBOM YCTAaHOBKOM K K0 KOHKPETHOUN TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOaBaTeIeM;

— pa3BuTHEe  TpOo(EeCcCHOHANBHO—JENOBBIX  KadecTB, JIIOOBH K  TOpeaMery |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOIUMOTO /IS CAMOCTOSITETHHOW pabOoTHI;

— IIOJIyYEHHUE 3HAHMI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH W TEXHUKH M O MPOTHO3E
WX pa3BUTHUs HA ONMMKANUIITNE TOJIBI;

— HAy4YUTCS METOJIWYECKH o0O0padaThiBaTh Marepuan (BBIICTSATH TJIABHBIE MBICIH U
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, MIOBTOPATH UX B Pa3IMUHbIX (OPMYIUPOBKAX );

— TONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.
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JlekIMOHHBI MaTepuan; MOXKET COMPOBOXAATHCSA IEMOHCTPAIMEH XMMHYECKHX OIIBITOB,
00pa3IoB MHHEPAJIOB, MOJICJICH NPOCTPAaHCTBEHHBIX pemnieTok. IIpemocTaBiaecHue BO3MOMXXHOCTH
CTYyJICHTaM Pa3BUTh U IPOJEMOHCTPUPOBATH HaBBIKK B 00JIACTH JICKTPOXUMHUU, KHHETHUKH.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

Berymienne — 4acTh JIEKUMM, LEdb KOTOPOM - 3aMHTEPECOBaTbh M HACTPOUTH AyIUTOPHIO Ha
BOCTIpHsTHE y4eOHOro MaTtepuana. B ero cocraB BXOmaT:  (OpMYyIMpPOBKAa TEMbI JICKIUH,
XapaKTepUCTHKa €€ — MpOo(hecCHOHAIBHOM 3HAYMMOCTH, HOBU3HBI U CTENEHHM M3YYEHHOCTH, LIEJIU
JEKLUUHU; M3J0KEHHUE IUIaHa JIEKIMH, BKIIOYAIOUNIETO HAMMEHOBAaHUS — OCHOBHBIX BOIIPOCOB,
MOJICKAIIUX PACCMOTPEHUIO HAa JIEKIMM;  XapaKTEpUCTUKA PEKOMEHAYEMOM JIUTepaTyphl,
HEOOXOAUMOW JuId  OpraHu3allMd  CaMOCTOSITEJIbHOM pabOThl  CTYIAEHTOB; PETPOCIEKIUS-
HAaIlOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha— IIPOLION JIEKIIUH, CBSI3b UX C HOBBIM MAaTE€pUAJIOM,
yYKa3aHue Ha €ro pojib, MECTO U 3HAYCHME B JAHHOU JUCLUIUIMHE, a TAKXKE B CUCTEME IPYTHUX HaAYK.
OcHOBHas 4aCThb - W3JIOKEHUE COLCPXKaHMS JIEKIHUA B CTPOIOM COOTBETCTBHM C IPEIUIOKCHHBIM
TUTaHOM. BKITIO9aeT pacKphIBAOIINN TeMY JIEKIIMH KOHIENTYya IbHBIN U (DaKTUIECKUN MaTepHal, ero
aHaJlM3 M OLIEHKY, pa3JM4Hble CIOCOObI apryMEeHTalud M J0Ka3aTelIbCTBA BBIIBUIAEMBIX
TEOPETUYECKUX TOJIOKECHHI.

3akiloyeHue - MOJABEJCHHE OOIlero urTora JEKUMH, o0oOuieHue Mmarepuana, (HopMyIUpOBKa
BBIBOJZIOB I10 TEME JIEKLIUH; OTBETHI HA BOIIPOCHI CTYACHTOB.

Jlna Hajnexalero OCBOEHUS Kypca XMMHUHU MCIOJb3YIOTCS CIIEUAJIBHBIE HArJIJHbIE CPEACTBA, C
MIOMOIIIBI0 KOTOPHIX MOXKHO TME€peAaBaTh CTyIEHTaM HH(POPMALHUI0 O BEIIECTBAaX, OOBEKTaX W
cyumiectBe (U3MYECKUX M XMMHUYECKMX IpeBpalleHui. JleMOoHCTpalust ONbITOB, MOJENIU
KPUCTATIMYECKHUX PEIIETOK, TAOJUIbI U IUIAKATHI C SHEPreTUUECKUMHU TuarpaMmamMu o0pa3zoBaHUs
MOJIEKYJI, PEaKIMH ¢ KaTaau3aTopaMu U 0e3 HUX U T.J.

Ocy1iecTBIeHUE KOHTPOJIS 3a BEACHUEM CTYACHTaMU KOHCIIEKTAa— JIEKIUH; OKa3aHWE CTyIEHTaM
IOMOIIM B BEIEHUM 3alMCHU JIeKUUM — (AaKUEHTHPOBAaHUE H3JI0KEHUS MaTepuajia JEKIHH,
BBIJICJIEHUE TOJIOCOM, MHTOHALIMEH, TEMIIOM pe4yH Hanbosee BaKHOU MH(OpMALUU, HCIOIb30BAHUE
nays3 JUisl 3alIMCH TaOJINIL, CXEM)

Metoauyeckue yka3aHus AJdsi O0y4YAIOIIMXCH IO NPOXOXKICHHIO JAa0OPaTOPHBIX padoT
B Tabimra 21

B xone BbImosHEHUs 1a00paTOpHBIX pabOT 0O0y4arOUIUIiCS JA0KEH YIiIyOuTh M 3aKpEnuTh
3HaHUS, IPAKTUUECKUE HABBIKH, OBJIQJIETh COBPEMEHHOM METOAMKON M TEXHUKOH 3KCIepUMEHTa B
COOTBETCTBUM C  KBAJU(HUKAIMOHHOM  XapakTepUCTUKOW  oOyuwaromierocs.  BwimonHeHue
7a00paTOpHBIX PabOT COCTOMT U3 SKCHEPUMEHTAIbHO-NPAKTHUECKOH, PacyeTHO-aHAIUTHUECKOH
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUATHH.

BrinonHenue mabopaTopHBIX paboOT 00yJarouuMcs SIBIIETCS HEOTHEMJIEMOW YacThiO
W3y4eHHs] JTUCHHIUIMHBL, OIpenenseMoil y4eOHbIM IUTAaHOM W OTHOCHUTCS K  CpEICTBaM,
o0ecreunBaroIIUM pPelIeHUE CIEAYIOINX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— TNpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLECCOB, IBJICHUN U 0OBEKTOB, U3Y4aeMbIX B
paMKax JaHHOW JUCIUTUTIHB;

— 3aKpeIuvleHHe, pPa3BUTHE U JeTalu3allus TEOPETHUECKUX 3HAHUM, IOJyYEeHHBIX Ha
JEKIHSX;

— TOJy4YeHHe HOBOM MH(OpMAaLUK 110 U3y4aeMON AUCIUILINHE;

— TpuoOpeTeHHre HaBBIKOB CAMOCTOATEIbHOU paboThI C 1a00paTOPHBIM 000pYIOBaHUEM U
npubopamu.

TabmuuaNe21 Meroanyeckue ykasaHus Ui OOydaroIUXcs MO MPOXOXKICHHIO  JabopaTOPHBIX
pabor
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XUMUYECKUE PEAKIHNH, BbI3BIBAIOIIME DSJICKTPUYECKUI TOK, DSJIEKTPOJIHbBIC 100 k3
MOTEHIMAJBl W AIIEKTPOABIKYIIME CHIbL: MeTon.ykas./coct:}O.C.Hukomnaes,
T.E.Kpsimosa. CII6.:I'VAIL,2015-19¢

54 X 46 | TeruoBoit 3(dexT (3HTATBINSA) XUMHUYCCKOW PEaKIUU. METOJ.YKa3./COCT: 100 >x3

10.C.HukonaeB, T.E.KpsutoBa. CII16.:I'YAIIL,2015-18c.

OKBUBAJIEHT. 3aKOH DKBUBAJICHTOB. Mertonuueckrue yKazaHHUs 1O 50 k3
BBINOJIHEHUIO JTabopaTopHOoi pabotsl./cocT: T.E.KpsutoBa, M.B. Oryprosa.

CII6.:I'YAIL2016-15¢

MeTtoauueckueykazaHusi «JIEKTPOXUMUYECKAsE KOPPO3US M METOIbl 3alllUThI 15 7x3
ot Heé» (Marepuainbl kKadenpsl). JlaboparopHas paboTa «KOPPO3HsI METAIUIOB U
crmaBoBy: ['ypoB A.A., banae @.3., OBuapenko JL.II., [llanosan B.H., Xumus.
Vyebuuk nns By30B.2-¢ u3iA. crepeotun.-M.:Mzn-Bo MI'TY um baymana,
2004.-784c: n.

Crtpykrypa u popMa oTdeTa 0 J1abopaTopHoOii padoTe

. Lens paGoThI.

JIaGoparopHoe 00opyI0BaHuUE.
Onucanue SKCrepuMeHTa.
O06paboTka pe3ynbTaToB.

M owbdRE

TpebdoBanusi K 0(p)OpMIIEHUIO OTHYETA 0 JIA0OPATOPHOIT padoTe

OTYET NOJKEH COAepKaTh 3aM0JHEHHbBIE TAOJIHUIIBI C SKCIIEPUMEHTATBHBIMH JIAHHBIMHU.
BrinonHeHpl HEOOXOUMBIE PACUETHI.

[TocTpoens! rpaduveckrie 3aBUCIMOCTH OT 33JJaHHBIX TAPaMETPOB.

CrenaHbl BBIBOJIBI.

BrinonHeHbl KOHTPOJIbHBIE 33JaHUsI Ha TEMY J1a00paTOpHOIl pabOTHI.

ok E

MeTtoanyeckue ykazaHusi AJs O0Oy4alOUIMXCSl MO TNPOXO0XKICHHI0 CAMOCTOSITeIbHOM
padoThI

B Xone BBINOJHEHHS CaMOCTOATENBHOM paboThl, 0Oydaroluiicss BBHINOJHSIET padoTy IO
3aJJaHUI0 U TP METOJMYECKOM PYKOBOJCTBE MpernojaBarens, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mporecce BBINOTHEHHS CaMOCTOATENbHON pPaboOThl, y oOydaromerocs ¢GopMHpYyeTcs
1enecoo0pasHoe MiIaHUPOBaHUE PabOUEro BpeMEHU, KOTOPOE MO3BOJSET UM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOCHHM M CUCTEMAaTHU3allMK NpruoOpeTaeMbIX 3HaHUM, 00ecreunBaeT BEICOKUN YPOBEHD
yCIIEBAa€MOCTH B NepHO]l 00yUeHHUs, IOMOTaeT MOJYyYUTh HABBIKM MOBBIIIEHUS TPOPECCHOHATBHOTO
YPOBHSI.

MeroauyeckUMH ~ MaTepualaMd,  HalpaBJISIONMMH  CAMOCTOSTEIbHYIO  paboTy
00y4aromuxcs SBISIOTCS:

— y4eOHO-MeTOAMYECKU MaTepHal Mo JUCIUILINHE;

MeTtoauyeckue yKa3zaHusl JAJisi O0y4arOIIUXCS MO TPOXOXKIAEHUIO MPOMEKYTOUYHOM
aTTrecTanuu

[Ipomexxyrounas arrecramnus oOyJaromuxcs IIpenyCMaTpUBaET OLIEHUBaHUE
MIPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3yJbTAaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ce0s:
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— 9K3aMeH — ¢opMa OLIEHKH 3HAHUH, MOJYYEHHBIX O0y4YaIOUIMMCs B MPOLECCe HU3yUeHUs
BCEH AMCHMILIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSTEIbHONU paboThl, CIOCOOHOCTH MPUMEHSTh UX
JUISL  peUIeHUsT NPAKTUYECKUX 3a7ad. OK3aMEH, KaKk MpaBWio, MPOBOJUTCS B MEPUON]
9K3aMEHAIIMOHHOM CEeCCMU W 3aBepuIiaeTcs AaTTEeCTAIlMOHHOM OLIEHKOH «OTJIMYHOY, «XOPOIIOY,
«YJIOBJIETBOPUTEIHLHO», «HEYIOBICTBOPUTEIILHO.

Cucrema OIEHOK NpH IMPOBEACHUM MPOMEKYTOUHOM AaTTECTAIlMU OCYILIECTBIACTCS B
COOTBETCTBUU C TpeOoBanusmu [lomoxeHnit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu  cTyaeHToB ['YAII, oOyuaromuxcs 1O MpOorpaMMbl  BBICHIETO
oOpazoBanusi» u «O MOAYIBHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOHl paboThl

ctyaeHToB B 'Y AID».



JIucT BHECEHUsI U3BMEHEHUH B pabouylo MporpaMMy JTUCIMILIAHbI
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapbl

Iommuce
3aB.

kadenpoi




