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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— IIporpamMmy CIEIHAIMTETa 10 HAIIPaBJICHHUIO MOATOTOBKH/ crieruanibHocTh 24.05.06 «CucteMbl
yOpaBlIeHUs] JIETAaTeIbHBIMU arlapaTamMm» HanpaBieHHOCTH «lIpubopsl cucTeM ympaBlieHUs
JIeTaTeNbHBIX anmnapaTtoBy. JuciuruimHa peanusyercs kadeapon «NeSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMAaTUYECKOTO aHAJIM3a U MOJEJIMPOBAHNUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
MCCJICIOBAHMS JIJIsl pEIICHUS] MHKEHEPHBIX 33a]1a4 MPo(ecCroHaIbHOM 1eATEIbHOCTI

[IK-8 «CmocobeH mpeAcTaBIsATh pe3ysNbTaThl HCCIEJOBaHUN B (opMe OTYETOB,
pedepaToB, 0030pOB, MyOIMKAIIUNA, JOKJIAI0B U 3asiBOK HA U300PETCHUS

CopepxaHrie TUCIUILUIMHBI OXBATBHIBAET KPYT BOMPOCOB, CBS3AHHBIX C MPUOOPETCHHEM
0a30BBIX 3HAHUI 00 OOIIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHUYECKHX MpPEBpaIIeHUd U X
MPAKTUYCCKAM TPUMEHEHUEM TIPH BBIIOJIHCHUH WHXCHEPHO-XUMHUYECKHX pPAcueTOB B
npodeccuoHanpHOM neaTenbHocTH. (ObecreyeHre MOArOTOBKM CTYJEHTOB K H3YYEHHIO B
MOCEAYIOLUX CEMECTPax psAJla CIELUATbHBIX AUCHHUILIMH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro mporecca: JEKINH, JIabopaTopHbie padoThI, CAaMOCTOSITeNIbHAs paboTa 00yyaromerocs,
KOHCYJIbTaIlIH.

[Iporpammoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AuddepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIMHBI COCTaBIsET 3 3adeTHhIX eawHmibl, 108
YacoB.

S3bIK 00yuYeHus IO JUCLMILIUHE «PYCCKHUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO JUCIUILTUHE

1.1. Ilenu npenojgaBaHusl AMCLUILUIMHBI - YCBOGHUE CTYJIEHTAMU TEOPETHUECKUX OCHOB
o0mieil XuMHUH, XUMUHM BaXKHEHIIINX 3JIEMEHTOB M UX COSAMHEHH, (OPMUPOBAHHUE XUMHUYECKOTO
MBIIUICHHUS Y CTYJCHTOB, Pa3BUTUE HABBIKOB MCIOJIB30BAHUS CBEIACHHUN O (PU3UKO-XUMHYCCKHX
CBOMCTBaxX pa3iIMYHBIX CHUCTEM JJIsi CHHTE3a COOTBETCTBYIOIIMX COEIWHEHUH, BBIOJIHEHUE
TEPMOJMHAMHYECKUX ¥ KHHETHYECKUX pacueToB. [IpumoOpereHne HEKOTOpOro  OIbITa
SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUM ISl pa3paOOTKM HOBBIX METOJIOB CHUHTE3a W MpPHAaHUs
MaTrepualiaM 3aJaHHOM CTPYKTYpbl, M KOMIUIEKCAa CBOMCTB. lIpencraBiieHre BO3MOKHOCTH
CTYJI€HTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHHA.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 1O AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOLIMiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMH WM UX YacTaMu. KoMIeTeHINN U HHAUKATOPbI X JOCTH)KEHUS TPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTUKECHHS] KOMIIETEHIIUU

OIIK-1.3.1 31aTh pa3nesnsl
MaTEeMATHYECKUX M €CTECTBEHHBIX HAYK (B
TOM YHCJIe OOIIEUHKEHEPHOTO 0JIOKA),
HEOOXOAUMBIE ISl OCBOCHHUSI
npodeccnoHaNbHbBIX AUCIUILIUH U
peIIeHUs HHXCHEPHBIX 33,134 B
npodecCHOHANBEHON e TENbHOCTH, a TaKXKe

OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC
1 OOIIIENHKEHEPHBIE
3HAHUS, METOIbI

MaTEMaTHYICCKOI'O
METOJBI MATEMATHYCCKOT'O aHAJIN34a,
aHaJIu3a U
O6HlerO(1)CCCI/IOHaJ'H>HBIe MOZACIINPOBAHUSA, TCOPETUICCKOI'O U
MOACIINPOBAHUA,
KOMIICTCHIIN SKCIICPUMCHTAJIIBHOT'O UCCJICIOBAHUSA

TEOPETUYECKOI0 U
P OIIK-1.Y.1 ymeTb NpuMeHATh 3HaHUS B

AKCIEPUMEHTAIBLHOTO
Hccnelz)[ R 00yacTh MaTeMaTHYECKUX U €CTECTBEHHBIX
CLLICHI HayK (B TOM UYHKCIIE OOIEHHKEHEPHOTO
EIH)KeHe HBIX 3721 0J10Ka) JUIs pelIeHUs TPaKTUYECKUX 3a]1a4
106 q)eccl:DHOHaﬂbHoﬁ B IPO(eCCUOHATIBHOM 1€ TEIbHOCTH
p OIIK-1.B.1 umeTh HaBBIKH TEOPETUYECKOTO
JeSITebHOCTH

1 DKCIIEPUMEHTAIILHOTO UCCIIeIOBAaHUSI B
poecCHOHATLHOM e TENIbHOCTH

[TK-8 Crnocoben
MIPEJICTABIISITH
pe3yJIbTAThI
HUCCIENOBaHUN B
dbopMe 0TYEeTOB,
pedepaToB, 0030pOB,
myOnuKaIui,
JTIOKJTAJIOB ¥ 3a5IBOK
Ha M300peTeHus

I1K-8.3.1 3HaTh rocy1apCcTBEHHBIE
CTaHAapTHI U MpaBuia ohopMICHUS
TEKCTOB HAYUYHBIX IMyOJIMKAIIUN U HAy9IHO-
TEXHUYECKON JOKYMEHTAIIMU

I1K-8.B.1 Bnagers HaBbIKAMU 0000IIEHUS,
(bopMyIUPOBAHUS U U3ITOKEHUS
Pe3yIBTATOB HAYYHO-UCCIIEIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKHX padoT

[TpodeccronanbHbIE
KOMIICTCHIIN N

2. Mecro nucuuminHsl B cTpykrype OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YUYaIOITUMUCS
MIPU U3YUYEHHUH CIIETYIOUUX TUCIUILIINH:
— « Maremaruka. MateMaTU4YECKUM aHAIU3,
— « ®uzukay,




3HaHUs, MOJIyYEHHbIC MPU H3YUYCHHM MaTepualia JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUY€HHE, TAK U MOTYT UCIIOJIb30BATHCS MPU U3YUYEHUHU JPYTUX TUCIUILIAH:

— « MarepuanoBeneHue»,

— « DKOIOTHSI

3. O0beM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCcTpaM) MpeACTaBICHbI B
Tabnuie 2.

Tabauna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu 8 8
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, . Hudd. 3au.
k3. %) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTAHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUATIIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TA0IHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenpl, TeMBI AUCUUTUIMHBI Jlexkunn I13 (C3) |JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 1

Pazgen 1. BBenenue B XxuMuio 1 5 4
Tema 1.1. Tlomstme BemectBa u |1 1 1
XUMHYECKOH  pEakiud,  OCHOBHBIC
oTpesieNIeHusl.
Tema 1.2. CTexuoMeTpuiecKrue 3aKOHBI. 2 1
OyHIaMEHTATBHBIC TTOHATHS W 3aKOHBI
XUMHUH.
Tema 1.3. CnocoObl omnpeaeneHus 2 2
KOJIMYECTBA BEIIIECTBA, 3aKOH
SKBHUBAJICHTOB.




Pazgen 2. Ctpoenue BemiecTBa

10

11

Tema 2.1. OCHOBHBIE CBEIEHHUA O
CTPOCHUU aTOMOB; KBAHTOBBIC YUCIIA

Tema 2.2. Ilepuoanueckuii 3akon [1.1.
Meunneneena.

Tema 2.3. Xumuueckas CBsI3b, BHIbI
XUMHUYECKOU CBS3H.

Tema 2.4. Meroj BaJCHTHBIX CBS3CH,
KOBAJICHTHAs CBS3b.

Tema 2.5. Merog MONEKyISPHBIX
opOuTanei.

Tema 2.6. HeBasleHTHBIE THIIBI CBSA3EH:
HOHHAsA CBS3b, METaJUIMYecKas CBSI3b,
BOJIOPOJIHAsl CBSI3b, CHJIBI Bau-nep-
Baarnnsca.

Pazgen 3. Xumuueckhe CHCTEMEL.
OOme 3aKOHOMEPHOCTH XHMHYECKHX
MPOIIECCOB.

15

12

Tema 3.1. DHepreruka XHWMHYECKHX
MPOIIECCOB,  BHYTPEHHSASI  DHEPrus,
SHTAJIbIUS, SHTPOIUSI.

Tema 3.2. DOHeprus I'n66ca,
HaMpaBIIEHHOCTh XUMHYECKHUX
MPOIECCOB, XHMHYECKoe H (hazoBoe
paBHOBECHE.

Tema 3.3. CkopocTb XMMHYECKOH
peaKIMu U METOJIbI €€ PEeTyJIMPOBaHMUS,
3aKOH JIEHCTBHSI Macc

Tema 3.4. DHeprusi  aKTUBAIWH,
ypaBHeHHEe AppeHuyca, npaBuio BauT-
lodda, KaTaJIu3aTophl u
KaTJIUTHYECKUE CUCTEMBI.

Tema 3.5. PacTtBOpHI, HAucCHepcHBIE
CHCTEMBI, CLIOCOOBI BBIPAXKEHUS COCTaBa
PacTBOpPOB.

Tema 3.6. DIEKTPOIUTHYECKAS
JHACCOIAINS, BOJHBIC pacTBOpbI
3IIEKTPOIUTOB, BOJIOPOIHBIN
II0KAa3aTellb, peakuuu oOMeHa,
TUIPOJIA3 COJICH.




Tema 3.7. CpoiicTBa pa30aBICHHBIX 2 2
pPacTBOPOB  HEIJIEKTPOJIUTOB, BOJHBIC

PacTBOPHI AEKTPOJIUTOB, 3aKOH
paz6aBnenuss  OcTBasibjla,  3aKOHBI

Paymns.

Paznen 4. OCHOBBI 2JIEKTPOXUMUYECKUX 4 8 16
MIPOLIECCOB

Tema 4.1. OKHCIIHTENTBHO- 1 4

BOCCTAHOBUTCJIbHBIC PCAKIINU.

Tema 4.2. XuMHUE€CKHE HMCTOYHUKH 1 4 4
ANEKTPUYECKOTO TOKa. ['anbBaHNYECKHE

JJIEMEHTHI.

Tema 4.3. DnexkTponus, 3aKOHBI 1 4
®Dapages.

Tema 4.4. Koppo3sus u 0opb0a ¢ Hell. 1 4 4
Pazgen 5: CpolicTBa TPOMBIIIUIEHHO- 4 14

Ba’XHBIX 2JICMCHTOB U UX COCI[I/IHeHI/Iﬁ

Tema 5.1 Knaccer xumMuueckux 2 7
COCJIMHCHHUI, CBOWCTBA IPOMBIIILJICHHO
BAKHBIX 3JIEMEHTOB U UX COCIUHEHUN.

Tema 5.2. Xumuueckas 2 7
UJEeHTU(DUKAIHS. Mertob
XUMHYECKOT0 MCCJIEAOBAHUS U aHAIM3a
BEILIECTB U UX NPEBPALLCHHM.

Hroro B cemectpe: 34 17 57

Uroro: 34 0 17 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
o0y4JalImMMHUCS  OMNpENEJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oy;yuiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHH.
ConeprxaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6ﬂnua 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKHMOHHOI'O MUKJIa

Howmep paznena HasBanue u cogepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazpgen 1 Beenenue B xumuio.

Tema 1.1. [TonsTHE BemecTBa 1 XUMUYECKON PEAKIIUN, OCHOBHBIE OIIPE/IEICHMUS.

Tema 1.2. CrexuoMerpuueckue 3aKkoHbl. DyHIaMEHTAJIbHBIE IOHSTHS M 3aKOHBI
XUMUH.

Tema 1.3. Crioco0b! onpeieNIeHHs KOJIMYEeCTBA BEIECTBA, 3aKOH SKBHBAJICHTOB.

Paznen 2: CrtpoeHue BeniecTBa

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOEHUU aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. [lepunonnueckuit 3akon JI.MI. MenneneeBa, cBsa3p II.C. co crpoeHuem
aToma.




Howmep pasznena

Ha3zBanue u conep:kanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 2.3. Xumudeckas CBSI3b, BUJIb XHMHYECKOM CBS3H.

Tema 2.4. MeTo1 BaIGHTHBIX CBSI3EH, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTo1 MONIEKYJISIPHBIX OpOHTANICH.

Tema 2.6 HeBaneHTHbIE TUIIBI CBSI3€M: HMOHHAs CBA3b, METAUNINYECKAs CBSA3b,
BOJZIOpO/HAs CBs3b, CHIIbI BaH-nep-Baansbca.

Pazpen 3 Xumuyeckue cucteMbl. OO01IHe 3aKOHOMEPHOCTH XUMUYECKUX MTPOLIECCOB.

Tema 3.1. OHepreTuka XUMUYECKUX IPOLECCOB, BHYTPEHHSS HSHEPrus, TEIJIOBOU
3PPEKT XUMHUECKUX PEAKUUH, 3aKOHBI TEPMOJWHAMHMKH. DHTPOMUS, KaK
(GYHKIMS COCTOSIHMSI, SHTANIBINSA. XUMUYECKHUM MOTSHIIHAIL.

Tema 3.2. Oneprus ['m006ca, HapaBIEHHOCTh XUMHUECKUX POIIECCOB, XUMUYECKOE H
dazoBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOM pPEAKUMU W METOAbl €€ PEryJIHpPOBAHMS, 3aKOH
JIEHCTBHSI Macc.

Tema 3.4 DHeprus akTUBallUM, YpaBHEHHEe AppeHuyca, mnpaBuio Baur-I'odda,
KaTajau3aToppl M KaTalUTUYecKue Ccuctembl. OCHOBHOW IOCTyJaT
XUMUYECKON KUHETUKH, KHHETUYECKOE ypaBHEHUE. BiusiHue Temneparypbl
Ha CKOPOCTb XMMHUYECKOW peakluu, ypaBHeHHE AppeHuyca. MexaHu3m
MPOTEKAHUs KaTAIUTHUYECKUX peakuil. XMMHUYECKOE PaBHOBECUE TPUHLIUIT
Jle Ilarense.

Tema 3.5 PacTBOpbl, AMCHEpCHBIE CUCTEMBI, CIIOCOOBI  BBIPAXKEHHMSI COCTaBa
pacTBOpoB. TepMoaMHAMHUECKHE XapaKTEPUCTUKH ITpoliecca 00pa3oBaHus
pactBopoB. CuibHBIE M Cl1a0ble 3JEKTPOJUTHI, MOHHBIC PaBHOBECHUS B
BOJIHBIX pacTBOpax, MPOU3BEIEHUE PACTBOPUMOCTH

Tema 3.6 ONEKTPOIUTHYECKAs UCCOLMALNSA, BOJHBIE PACTBOPBI 3JIEKTPOJIUTOB,
BOJIOPOJHBIN MTOKa3aTeNb, PEAKIIMN 0OMEHA, THIPOIN3 COJIEH.

Tema 3.7 CpoiicTBa pa30aBICHHBIX PAcTBOPOB HERIEKTPOIuTOB. KommuraTuBHbIE
CBOIICTBa PaCTBOPOB, 3aKOHbI PayJis.

Pa3nen 4. OCHOBBI JIEKTPOXUMUYECKUX MTPOLIECCOB.

Tema 4.1. OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITUHI

Tema 4.2. XUMHUYECKUE HCTOYHUKHM  DIIEKTPUYECKOro Toka. [‘anpBaHMueckue
QJIEMEHTBI,  CTaHAAPTHBIE  DJIEKTPOJHBIE  MOTEHUMaNbl.  JIBOMHOMN
3JIeKTpUYeCcCKni ciioi. YpaBHeHue HepHcera. PaBHOBECHBIN. DIIEKTPOIHBIN
noreHuuan. CTaHIapTHBIN BOJOPOIHBIN dJEKTPOA.

Tema 4.3. OnekTponus, 3akoHbl Papajes.

Tema 4.4 Koppo3sus. MeToib 3auThl OT KOPPO3HH.

Paznen 5. CBolCTBa MPOMBIIIIEHHO- BAXKHBIX 3JIEMEHTOB U UX COEIUHEHHUIA.

Tema 5.1. Krnaccel XMMHMYECKMX COEAMHEHHI, CBOMCTBAa IPOMBIIUIEHHO Ba)KHBIX
3JIEMEHTOB M MX coennHeHni Kommo3unmonHsle MaTepuasbl. KepMmertsl,
dymiepeH, KapOuH. CoennHenus TUIIA KpayH-3(pupoB.
CynpamonekynsipHble  MOPGUPHUHOBBIE  CUCTEMBI U KOMILIEKCHI
KAJIMKCApeHOB. MoJIEKyJIIpHBIE U CYIIPaMOJIEKYJIIPHbIE MAIIUHBI.

Tema 5.2. Xumudeckass uaeHTU(UKAIMA. MeToIbl XMMHYECKOTO WCCIICIOBAHUS U

aHaJM3a BEIECTB U UX IpeBpaileHnil. KauecTBEHHBIN U KOJIMYECTBEHHBIN
a”HaIm3




4.3. llpaktuyeckue (cCeMUHAPCKUE) 3aHATUS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

U3 Hux Ne
No | Tembl npaktrueckux | DopMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaKTUYECKOM |pasjieia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEayCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B Ta0OHIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
U3 Hux Ne
Ne Hammeropaame 1a60paTOPHBIX paGoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MMOATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 1
1 | Crexuomerpuyeckue 3aKOHBI. 2 1
OyHoaMeHTanbHbIE TMOHSATHS W 3aKOHBI
xumuH. CrocoObl OmNpeneseHns KOJINYecTBa
BeleCTBa
2 | DkBUBaJICHT. 3aKOH SKBHUBAJICHTA 3 1
3 | TennoBoit 3¢pdext (3HTANBNUA) XUMUYECKOI 4 3
peaknuu
4 | Xumuueckue peakuum, BBI3BIBAIOLINE 4 4
ANMEKTPUICCKUI TOK. DNEKTPOTHBIC
MOTEHIIUAJIBI U DJIEKTPOIBUKYIIIUE CHUIIBI
5 | Koppo3us meTasnios 4 4
Bcero 17

4.5. KypcoBoe nMpoeKkTupoBaHue/ BHITOTHEHUE KyPCOBON PabOThI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4arouXcs
Buapl camocTosiTennbHON paboOThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabmuna 7 — Buabsl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHO#M paboThI
Jac Jac
1 2 3
M3yueHne TeopeTuuecKkoro Mareprania 20 20




qucrumuiaael (TO)

Kypcoroe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 22 22
Homamnee 3aganue ([13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpoOMEKYTOUHOM 15 15
arrectaiuu (I1A)

Bcero: o7 o7

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIILHOU Pa0OThI 00YUYAIOIIUXCS IO JUCIUIUTHHE (MOJIYIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIBI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYarOIIMXCsl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JAHUN
[lepedyeHpb neUaTHBIX U SJIEKTPOHHBIX YUeOHBIX M3IaHUH MPHUBEIEH B Ta0IuUIEe 8.
Tabnuua 8— [lepeyeHb NevyaTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

HIudp/
URL anpec

bubnuorpadudeckas ccpuika

Komuaectso
IK3EMILIIPOB
B OHOIMOTEKE

(kpome
ANEKTPOHHBIX
9K3EMIULIPOB)

https://urait.ru/bcode/388983

I'muuka, H. JI. O6mast xumusi B2 T .
y4eOHHK JJI aKaJeMHUIECKOTO
OakanaBpuata / H. JI. ['nmuHka ; mon
penakiuei B. A. [lomnkoga,

A. B. ba6bkoBa. — 19-e u3z., mepepad. u
non. — Mocksa : M3narensctBo FOpaiiT,
2016. — 729 c. — (bakanasp.
Axanemuyeckuii kypc). — ISBN 978-5-
9916-6445-5. — TeKcT : AIMEeKTPOHHBIN

https://e.lanbook.com/book/104946

Oo6mas xumus. Teopus u 3a1aun : yaueOHOE
nocobue / H. B. Koposun, H. B. Kynemios,
O. H. T'onuapyk [u ap.] ; non penakuueit H.
B. Koposwuna, H. B. Kynemosa. — 3-e u3.,
crep. — Cankr-IlerepOypr : Jlans, 2018.
— 492 ¢. — ISBN 978-5-8114-1736-0. —
TeKcT : 2IeKTPOHHBIN

https://urait.ru/bcode/444652

[IpakTukym no oOuieit xumun : yueOHoe
nocodue sl aKaJeMHUYECKOTO
OakanaBpuata / H. JI. ['nmuHKa,

B. A. ITonkos, A. B. ba6kos,

O. B. HecrepoBa. — Mockaa :
WznarensctBo FOpaidt, 2019. — 248 ¢. —
(bakanmaBp. AkaneMHUECKUN KypC). —
ISBN 978-5-9916-4058-9. — TekcrT :
3JIEKTPOHHBIN




https://e.lanbook.com/book/75521 | Crace, H. ®. Pemenue 3amga4 mo odmieit
xumun : yaeoHoe nocobue / H. ®@. Cracs,
A. B. KopmrynoB. — 3-e u3j., cTep. —
Cankr-IlerepOypr : Jlans, 2016. — 168 c.
— ISBN 978-5-8114-2274-6. — TekcrT :
3JICKTPOHHBIN

https://urait.ru/bcode/384671 CyBopos, A. B. OO01iast u Heopranuyeckas
XUMHUS B 2 T : y4eOHUK JUIs
akajieMu4eckoro OakajgaBpuarta /

A. B. CyBopos, A. b. Hukonbckuii. — 6-¢
u3M., ucop. u gor. — Mocksa :
MznarensctBo KOpaiit, 2016. — 607 ¢. —
(bakanaBp. AkajgeMHUeCKu Kypc). —
ISBN 978-5-9916-5219-3. — Tekcr :

3JIEKTPOHHBIN

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITUOHHOM ceTh « THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn « HTepHeT», HEOOXOAMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX 00pPA30BATENIBHBIX PECYPCOB HH(OPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

http://www.xumuk.ru/ | CaliT 0 Xumuu

http://www.hemi.nsu.ru | OcHoBsl Xumun. IHTEpHET-y4eOHUK

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHHs, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO Mpolecca M0 AUCLUILINHE.
[lepeuyeHpb ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO AUCIUILTHHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabmmuie 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepuHaTbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Ta6muma 12 — CoctaB MaTepuamIbHO-TEXHHUECKOM 0a3bl



http://www.xumuk.ru/
http://www.hemi.nsu.ru/

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun

n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
1 | MynbTumenuitHas JIeKIIHOHHAS &y TUTOPHS 32-01 (I"'acremno,15)
Crnenuanmu3upoBaHHas XUMHYECKas 1abopaTopus ¢ 33-02, 33-04
KCIIO0JIb30BAaHUEM JIEMOHCTPAIMOHHBIX TIAKATOB, (I'acremno,15)

71a00paTOPHBIX CTEHIOB U YCTAaHOBOK JUIS OTIPECTICHUS
HKBHBAJICHTA METAJIJIa, U3MEPEHUS 3JICKTPOIHBIX MOTCHIIHAIIOB,
CKOPOCTH KOPPO3UH METAJUIOB; aHATUTHYECKHE U DIICKTPOHHBIC
BECHI; T1abopaTtopHbie pH-MeTphl, HEHTPU(YTH U KAJIIOPUMETP

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJISL MPOBEIACHHUS TMPOMEKYTOUHONW AaTTeCcTalluu
00y4JaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Ta6muua 13 — CocraB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTalluu

By npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

JuddepeHmpoBaHHbIN 3a4ET Crircox BOIpOCOB;
Tectbl

10.2. B kauecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYYalOUIMMHCS MPUMEHSETCS S-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET UCIOIB30BATHCS
100-6annpHast ~ mKaja ~ MOXIYJLHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIUH

OlieHKa KOMIIETEHIINH .
XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHITUIH
5-0aiutpHad IKaIa

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;
— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIFHO U TPAMOTHO €T'0 M3JIaracr;

COTIIIHOY — OMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU JIUTEPATypBI,

«GauTeHOY TECHO MPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJOXKEHHS C MPAKTUIECKON
JIESITEIIbHOCTHIO HAIPABJICHIS;
— yMeJi0 000CHOBBIBAET U apT'YMEHTHPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJIHO BJIAJEET CHCTEMON CIIEIMAIM3HPOBAHHBIX IOHITHI.
— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepuan, TpaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

«XOpOMIo — HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH; 3

GATTCHOY — YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaIPaBIICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.
— o0Oyyaromuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY HW3JIaraeT €ro, OMHPascCh Ha 3HAHUSA TOJHLKO OCHOBHOM
JTUTEPaATYPHI,

«yJOBJICTBOPUTEITHHOY )

GATTOHOY — JIOTYCKaeT HeCYIECTBEHHBIC OMMOKN M HETOYHOCTH; }
— UCTIBITBIBACT 3aTPyJHEHUS B TPAKTUUYECKOM MNPUMEHEHUW 3HAHUMN
HaIlpaBJICHUS,
— cn1abo apryMeHTUPYET Hay4YHbIC MTOJIOKEHHS,




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

— 3aTpyAHseTCs B (GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATHH.

— o0yyJaromuiics He YCBOWJ 3HAYUTEIHHOM YacTH MPOrpaMMHOTO

MaTepuana;
ey IORTETBOHTRIEHO | JIOMyCKaeT  CYLIECTBEHHbIE  OIUOKA U HETOYHOCTH  TIpH
«HE 3AUTCHOY paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH, 3
— HCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUHN 3HAHUI;
— HE MOXET apryMEHTHPOBATh HAYUYHbIE MTOJI0XKECHHUS;
— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.
Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa
Kon
Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa
UHAMKATOpa
Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO
Bomnpocsr (3amaun) mis 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3agera
No Koz
o/ [lepeuens BonpocoB (3agau) id qudd. 3auera MHMKaTOpa

1 KBanToBO-MexaHnUecKasi MOJIENIb CTPOEHUS aToMa. OIK-1.3.1

2 Atom. ITpunuun HeompeneneHHoctu ['eiizenOepra. Ypasnenue | OIIK-1.VY.1
Je bpoiinst. BonnoBast GyHKIHSL.

3 Vpasuenue lllpenunrepa. Kpantossie uncna. [Mpunmun Ilaymu. | OTIK-1.B.1
[TpaBmiio Xynna, KileukoBckoro.

4 [lepuognueckass cucrema oanementoB JI.M. Menneneesa. | [1IK-8.3.1
CrtpykTypa NEpUOIUYECKON CHCTeMBbl (TEPHOABI, TPYIIIHL,

MOATPYIIIBI)

5 [Teprogn4HOCTH M3MEHEHUS CBOICTB 3JIeMeHTOB: paguyc aromos | [TIK-8.B.1
U HOHOB, DHEPrUM HOHM3ALMH, CPOJACTBO K DIEKTPOHY,
ANEKTPOOTPHUIATETLHOCTh,  OKUCIMTEIbHO-BOCCTAHOBUTEIbHAS
ciocobHocTh. CBs3b I1.C. co cTpoeHueM aroma.

6 OcHOBHBIE THUIIBI XUMHUYecKol cBsi3u. KoBanmentHas cBs3b. | OIIK-1.3.1
MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBA3M (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN).

7 HeBanenTHple THIIBI CBs3CH: HOHHASA CBsA3b, MeTamnudeckas | OIIK-1.Y.1
CBsI3b, BOJIOPOAHAsA CBSI3b, CHIIbI BaH-nep-Baanbca.

8 Teopust rubpunuzanuu u reomerpust moiekyi. [loaspaocts u | OIIK-1.B.1
MOJISIPU3YEMOCTh KOBAJICHTHOM CBSI3U M MOJIEKYL.

9 MexkMOoJIeKyJIsIpHBIE B3auMOAeHCcTBUSA. BonopoaHas CBsI3b. I1K-8.3.1

10 XuMuueckass TepMoAuMHamMuKa. OHTanenusa. 3akoH ['ecca. | [TK-8.B.1
DHTponus, €€ U3MEHEHUE B pPa3IUYHBIX mpoiieccax. CBoOOHAsS
sHeprus ['n66ca, ee N3MEHEHHE — ABIKYIIAS CHUJIA PEAKIIHH.

11 XHUMHYECKasi KHHETUKA. XMMHUYECKOE PABHOBECHE. OIIK-1.3.1

12 PactBopel. CriocoObl BbIpakeHHMsI KoOHIEHTpamuu pacTBopoB. | OIIK-1.V.1




Konnurarusasie cBOWCTBa pacTBOPOB

13 Jucnepcubie cucteMbl. [I0BepXHOCTHBIE SIBIICHUSI. OIIK-1.B.1

14 PacTBOpBI 371€KTPOAUTOB. DIAEKTPOIUTUYECKAS AUCCOLUALINS [IK-8.3.1

15 Hucconmamuss Boxwl. Jumcconmarnus kuciaor u  ocHoBanumi. | IIK-8.B.1
Bonopoanslil mokas3aTess.

16 [IpousBenenne pactBopumoctH. HMonHO-oOMeHHble peakuuu. | OITK-1.3.1
['maponus cosien.

17 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU OIIK-1.V.1

18 Bo3HukHOBeHHE 3JIEKTPOJTHOTO HOTEHIIMAIA. Jpoitnoit | OIIK-1.B.1

ANEKTPUYECKUI CIIOM. 3aBUCHUMOCTb 3JIEKTPOJHOIO IOTEHLHaNa
OT TeMIIEpaTyphl U KOHLEHTpaluu. YpaBHeHue HepHera.

19 Onektponu3 Kak BbiHYXJeHHas OBP. Peakuuu, nporekaronme | [1K-8.3.1

Ha MHEPTHBIX U aKTUBHBIX JIEKTPOJAX B Pa3JIMUHBIX PACTBOpPAX.
DnexTponu3 paciiaBoB. 3akoH Dapajes.

20 Oobmme cBoiictBa MetamioB. Kopposus wmeramioB. Meroast | [IK-8.B.1

3aIllIUTBI OT KOPPO3HH.

[lepeuenr TeM [l KypcOBOTO MPOCKTUPOBAHUSA/BBIIIONHEHUSI KYpPCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Ne n/mm N
KypCOBOM paboThl
Y4eOHBIM IJIAaHOM HE IPEIYCMOTPEHO
Bompockl 1t mpoBelieHUsT TPOMEXYTOUHOM aTTecTallMd B BHJE TECTUPOBAHMUS

npeJcTaBiIeHb B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

Ne

o/

[IpuMepHBIi TepedeHb BOIIPOCOB ISl TECTOB Kon
WHJUKATOpa

1. OHEpPruo 31EKTPOHA MOJHOCTHIO XapaKTEPU3yOT KBAHTOBBIC YHCIA ... OIIK-1.3.1

e.EI/Ims

a.l u me;
C.M¢uMms;

b.nu mg ;
dnu 0;

2. | B arome, anexTpoHHas ¢popmysia KOTOPOro OIIK-1.V.1

a. 13;
c.9;
e.5

1s22s%2pf3523p%301%4524p%4d35s2, ... BaNeHTHBIX NMEKTPOHOB ...

b. 2;
d. 11;

3. CrnuHOBasi BAJIGHTHOCTH JJIEMEHTa 1C B OCHOBHOM COCTOSTHUU paBHA ... OIIK-1.B.1

a. 5;
d. 3;

b. 1; C.2;
e. 4

4. | B arome XMMHUYECKOT0 3JIEMEHTA .... TPU P-3JIEKTPOH HAa BHELTHEM I1K-8.3.1

a. Sc;
d. Ge;

JHEPreTUYECKOM YPOBHE.

b. Se; c. Sb;
e. Si

5. KHcIoTHBIM OKCHUIOM SIBISETCS ... [1K-8.B.1




a. MnO>; b. MnoO7;
c. MnO ; d. Mn2Os3

Pacnionoxxuts anements! ||A moarpynmnsl B nopsiike yCuieHus
METAJUIMYECKUX CBOUCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

OIIK-1.3.1

B xnopuze kaneius CaCly ... xumuueckas cBs3b.
d. TOHOPHO-aKLCIITOPHAsI,

b. HemonspHas KOBaJICHTHAS;

C. mMoJIsIpHasl KOBAJICHTHAS,

d. nonnas;

€. MCTaJJINYEeCKast

OIIK-1.V.1

JTOHOPHO-AKIEITOPHAS XUMHYECKAs CBSI3b HMEETCS B ... .
a. kpucrasuie propuaa autus LiF;

b. monekye 6pomoBoopoaa HBY ;

C. kpucrtasuie nmosapennoii coau NaCl;

d. karrone ruapokconus HzO™ ;

e. moJiekyne apcura AsHs .

OIIK-1.B.1

B momnekyne arena HoC=CH> ... Tun rubpuu3anuy NeHTpaIbHOTO
atoma C.

a. sp; b. sp?; c.sp®;

d.sp?d?;  e.spid

I1K-8.3.1

10.

CxeMa nepekpbhIBaHUs aTOMHBIX OpOUTaell B MOJICKYJIC ... UMEET BH/]I
& g 3

a. BeBry; b. BHs;

c. BBr3; d. BeH:;

e. SiBry

I1K-8.B.1

11.

DK30TEepMHUYECKAS PEAKIIUS XapaKTEPU3yETCSI YCIOBUEM ...
a. AH=0; b. AH>0;

c. AH<0; d. AS<O0;

e. AS >0

OIIK-1.3.1

12.

@opmynia Ui pacuera W3MEHEHUS HHTAJbIIMM B XOJI€ XUMHYECKOH

peakuuu, nporekaromei no ypasaenuto 2A + 3B = C + 4D, numeer Buz:

a. AH? = (AHc + AHp) - (AHa + (AHg);

b. AH® = (AHc + 4 AHp) - (2 AHa + 3 AHg);
. AH® = (2 AHa + 3 AHB) - (AHc + 4 AHp);
d. AH? = (AHc + 4 AHp) + (2 AHa + 3 AHg);
e. AH? = (AHa + AHg) + (AHc + AHp)

OIIK-1.V¥.1




13.

PaBHOBecue B cucreme
C (tB) + 2 H2 (r) 2 CHa (1) (AH® = -74,9 x]I’K) MOXXHO CMECTHTh BJICBO

a. YBenuuenuem koHueHtpauu CHs;
b. Ymensbiienuem kourenrpanuua CHa |
C. YBenuueHueM KoHueHTpauuu Ho;

d. IToBEIIIIEHHEM TABIIEHHUS;

e. [lonmxeHrem TemMneparypsl

OIIK-1.B.1

14.

BoipaxkeHue 17151 KOHCTaHThI pAaBHOBECHS] CUCTEMbI O0OPaTUMBIX PEaKIIHii
2N2(r) + O2(r) <> 2 N20 (1) umeer BHI ...
2
K - [NZZO] ’ b K = [NZO]
[N.I'[O,] [N.][O,]

- INJFO] . _INOF

C. ;
[N,OF [N T

I1K-8.3.1

15.

MosexynspHoi (HOpMOl KpaTKOro HOHHOTO YPaBHEHHUS
Ni(OH)2 + 2H* = Ni?* + 2H,0

ABJISACTCA ...

a. Ni(OH)2 + H2S = NiS + 2H20;

b. 3Ni(OH)2 + 2H3PO4 = Ni3(POa4)2 + 6H20;

c. Ni(OH)2 + 2HNO3 = Ni(NO3). + 2H20;

d. Ni(OH)2 + H2SO3 = NiSO3 + 2H20;

e. Ni(OH)z2 + H2COz = NiCOs + 2H20

I1IK-8.B.1

16.

Ykaxure Ha60p BCIIECTB, B COCTAB KOTOPOI'0 BXOJAAT TOJIBKO TUITUYHBIC
OKHCJIUTECIA 3a CUET aTOMOB S.

a. SO2; H2S03; KHSOs3 ;

b. SO3; H2SO4; KHSOy ;

c. H2S; NazS; SO ;

d. S; SO3; SOz ;

e.NaxSO4; NaxS03; SO-

OIIK-1.3.1

17.

Ha 3HeKTpOI[aX B I'aJIbBBAHUYCCKOM DJICMCHTC

Fe | Fe(NOz3)2 || Pb(NOgz)2 | Pb mporekarot mporeccs ...
a. Fe®—2e=Fe?; Pb%* +2e = Pb°;

Pb® —2e = Pb?*; Fe?* +2e = Fe?;

Pb® —2e = Pb?*; Pb%* +2e = Pb°;

Fe —2e = Fe?*; Fe?* +2e = Fe?;

Fe —3e = Fe®*; Pb%* +2e = Pp°

® oo o

OIIK-1.V.1

18.

[Ipu sneKkTpos3e BOJHOTO PacTBOPA ... HA MHEPTHBIX AJIEKTPOAAX
BBIJEIISIIOTCS TOJIBbKO BOJOPOI U KUCIIOPO/I.

a. ZnCly; b. KF;

€. ZnSOq ; d. KCl;

e. CuSOq4

OIIK-1.B.1




19. | [Ipu snekTpoam3e BOAHOTO PacTBOPA ... HA BIEKTPOAAX MPOUCXOMAT I1K-8.3.1

MIPOIIECCHI:
2H,0 +2e = H; + 20H",
§*-2e=9°
a. NazSOy; b. CdSOs4 ;
c. CuS; d. NazS ;
e. NaxSOs3
20. | IIpu 21€KTPOXUMHUYECKON KOPPO3UHU B CUCTEME “MarHuil — 0J0BO” B I1K-8.B.1
KHCJION cpesie Ha KaToje oOpa3yercs ...
a. Mg?* ; b. Sn?;
c. Sn?*; d.OH ;
e. Ha
21. | Jlns 3amimThl KaaMUsi OT KOPPO3UH BO BIIAYKHOM BO3JIyXE B KAUECTBE OIIK-1.3.1
KaTOJTHOTO MOKPBITUSI MOXKHO HCIIOJIb30BATH ...
a. Al; b. Mn;
c.Co; d.Cr;
e. Mg
22. | Ilpu 21€KTPOXUMHUYECKON KOPPO3UHU B CHCTEME “IIMHK — CBHHEI B OIIK-1.V.1
HEHTpaJIbHOM Cpejie Ha aHo/Ie 00pasyeTcs ...
a. Zn*"; b. Oz;
c. Pb?*; d.OH;
e. H*

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIMXCS 3a09HOU (hOPMBI
00ydYeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He mpeagycmotrpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIONIMEe  HpPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIUX JTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernmameHTHpyOUMX MOPAJOK U HPOLEAYPY
MIPOBEJICHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHHUIO JUCIIUILTAHBI

11.1. MeTtoauueckre yKa3zaHUs [N OOYYArOMIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKOe W SICHOE HW3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax IJUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJEeM JUCIHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUH HaydHOW MBICTU. B yueOHOM mpoliecce JIEKIHUS BBITIOIHSIET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MH(POPMAITMOHHYIO0 (yHKIMHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOW oOjacTu 3HaHUS, €€ MPOOJEeMBbI, AaeT IEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBS3b C JIPYTUMHU JUCIAILTMHAMH.




[InaHupyemMble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EJIE€BOM YCTAHOBKOM K Ka)K/10M KOHKPETHOH TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHEe MNpOo(ecCHOHATBHO-/IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy U
CaMOCTOSITEIILHOTO TBOPUYECKOT'O MBIIIIICHHSL.

— MOsBJIEHHE HEOOXOIMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHOU padoThI;

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiIne Tofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
bopMyITUPOBKax);

— TOJy4YeHHUE TOYHOT'O MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JleKIMOHHBI ~ MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAluell ClalgoB U
UCIIOJIb30BAaHUEM pa3JlaTOYHOrO MaTepuaja MpH IPOBEICHUHU KOPOTKUX JHCKYycCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTAETBHBIX TEMATUK 10 JUCLHUTIIHHE.

CrIpyKTypa mpeaocTaBiIcHus JISKIIMOHHOTO MaTeprana:

Berynenue — yacTth JIeKIuH, 1eJIb KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH ayAUTOPUIO
Ha BOCIPHATHE y4eOHOro marepuana. B ero cocraB BXomsaT: (OPMYJIMPOBKA TEMBI JICKIIWH,
XapaKTePUCTHKA €€ — MPO(HeCCHOHALHON 3HAYMMOCTH, HOBU3HBI U CTETICHH M3yYE€HHOCTH, SN
JIKIMU; W3JI0KEHUE IUIaHA JICKIMH, BKIIOYAIOIIETO HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MOJJICKAIUX PACCMOTPEHHUIO HA JICKIIMH;  XapaKTEPHUCTUKA PEKOMEHIYEMOW JIUTEpaTyphl,
HEOOXOJUMOM ISl OpraHu3alMd CaMOCTOSTENbHOW paboOThl CTYIEHTOB; PETPOCHEKIIHS-
HAlIOMMHAaHHWE O BOMPOCAX, PACCMOTPEHHBIX Ha— MPOILUION IJIEKIIMHU, CBSI3b HUX C HOBBIM
MaTepuajIoM, YKa3aHHe Ha €ro pojib, MECTO M 3HAYCHWE B JAHHOW JUCIUIUIMHE, a TaKXKe B
CUCTEME JPYTHUX HayK.

OcHOBHasl YacTh - M3JIOKECHUE COJCPIKAHMS JIGKIIMH B CTPOTOM COOTBETCTBUHU C
NPEJIOKEHHBIM TUUIAaHOM. BKITIOYaeT pacKpbIBAIOIIUNA TeMy JEKIWHW KOHIENTYyalbHBIA U
(dakTUYeCKUH MaTepuajn, ero aHaJu3 W OICHKY, pas3IUYHbIE CIOCOOBI apryMEHTAIlMH W
JTOKA3aTeNbCTBA BBIABUTAEMbIX TEOPETHUECKHUX TTOJIOKEHUH.

3akmroueHue - TOJABEACHHE OOIIero WTora JeKIuu, oOO0OIIeHHe MaTepuaia,
dbopMyIHpOBKa BBIBOJOB 110 TEME JIEKIIUU; OTBETHI HA BOIIPOCHI CTYICHTOB.

JIist HajyTekKaIero OCBOCHHSI Kypca XUMHUHU HCIONB3YIOTCS CICIHUAIbHBIC HarjIsHBIC
CPEICTBA, C MOMOIIBIO KOTOPHIX MOXKHO TEpeaBaTh CTyJIeHTaM WHGOPMAIMIO O BelIeCcTBaX,
00BeKTaX W CymecTBe (DU3MYECKMX W XUMHUYECKHX MpeBpamleHuil. J[eMOHCTpalus OIBITOB,
MOJIETN KPUCTAITUYECKUX PEIIETOK, TaOMUIbl M TUIAKaThl C YHEPTETUYECKUMHU TUarpaMMaMu
00pa3zoBaHMs MOJICKYJI, PEaKIuii ¢ KaTaqu3aTtopaMu U 0€3 HUX H T.1.

11.2. Meroauueckue yKa3aHus A OOYYaroIMXCS IO BBIIOJIHEHUIO J1a0OPaTOPHBIX

pabor

B xozme BbImONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKW, OBJA/J€Th COBPEMEHHOM METOJIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEpPUCTHKONW 0OO0YyYaromerocs.
Brinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Boinonnenue nabopaTopHbIX padOT 0O0yHaIOIIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HABBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B paMKaxX JaHHOW JUCLUILINHBI,

— 3aKpeIUIeHHEe, PAa3BUTHE U JeTaln3alls TEOPETUUYECKMX 3HAHWM, IOJYyYEHHBIX Ha
JEKIMX;



— TIOMy4YeHHUE HOBOUM MH(OPMAIINH 110 U3y4aeMOW JUCIUILTHHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PaboT

JlJis BBITIOJIHEHUST JTA0OOPATOPHBIX PadOT HMCIONB3YOTCS METOIUYECKHE YKa3aHUs M0 UX
npoBeneHuto. JlabopatopHas paboTa Kak BHUJ Y4E€OHOIrO 3aHATHS MPOBOAMUTHCS B CIEIUAIBHO
000pYyIOBaHHBIX y4eOHBIX Jsaboparopusix. HeoOXOOUMBIMH CTPYKTYpHBIMH 3JI€MEHTaMU
nabopaTopHOil pabOThl MOMHMO CAMOCTOSITETBHOM JESTeNbHOCTH CTYIEHTOB, SIBISIOTCA
WHCTPYKTaX, IPOBOAMMEBIN MPENOIaBaTEIeM, SKCIICPUMEHTAIbHAS 9aCTh, a TAKXKE OpraHU3aIus
00Cy>KJIeHUSI UTOT'OB BBITIOJHEHUS JIaOOpaTOPHON pabOTHI.

Crpykrypa u dhopma oTueTa 0 1ab60paTOPHOH padboTe

Otuer o nabopatopHOi pabore wumeeT QOpMYy TUIEPTEKCTOBOIO JIOKYMEHTA,
COJIepIKaIIero 3aJlaHue Ha JabopaToOpHYI0 paboTy, KpaTKUEe TCOPETHYCCKHE CBEICHUS IO TEMe
paboThl, oOmucaHue MNPUOOPOB, HCMIOIH30BAHHBIX IPU BBIIOJIHEHUU PaAOOTHI, PE3YyIbTAThI
BBIYMCIIUTEILHBIX YKCIIEPUMEHTOB, & TAKXKE BBIBOJIBI ITO UTOTAM MIPOJICIIAHHOW PabOTHI.

TpeboBanus k ohopMIECHUIO OTYETA O JIaOOopaTOpPHOI paboTe

OTder MOJDKEH COACpXKaTh TUTYJBHBIM JIMCT, a €ro COJep)KaHUE JIOJDKHO OBITh
odopmieno cornacao 'OCT 7.32 — 2017.

HopmatuBHas mokymeHTamus, HeoOXxoaumas st oQOpMIICHHS, TpHUBEICHA Ha
anekTpoHHoM pecypce ['YAIL: https://guap.ru/standart/doc

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUS] CaMOCTOSITEIBHOM pabOThI, 00yJaroUIUiicsl BBINOIHAET paboTy IO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y9acTusl.

s oOywarommxcsi 1Mo 3a04HOM (opMe O0OydeHHs, caMOCTOsATeIbHas padoTa MOXKET
BKJTIOYATh B CeOSI KOHTPOIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywarorierocst (GhopMupyercs
1erecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpeMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHWU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHI, 00ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IEPHOJ OOYYCHHS, ITOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
npohecCHOHALHOTO YPOBHSL.

MeToguyeckuMH ~ MaTepualaMH,  HAMPaBISIIONIMMH  CAMOCTOSTEIBHYIO  paboTy
00y4JarOIIUXCSSBISIOTCS:

— y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHEHUIO KOHTPOIBHBIX PabOT (Ui 00yJaroImuxcs
1o 3a049HOU (popme oOydeHHs ).

11.4. Metoauueckue yKa3aHusl [UIsl OOYYAarOMIMXCS TIO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIICBAaEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaOIINXCsl, OCYIICCTBIIIEMOTO B TEUCHHE CEMECTpa C IIeNIbI0 OICHUBAHMS X0JIa OCBOCHHS
JTUCITUTLIAHBI.

CBoeBpeMeHHasl cJlaya OTYETOB 110 JIAOOPATOPHBIM W TPAKTHYCCKHM 3aJIaHUSAM U
MOJIOKUTEBHBIA PE3yNbTaT Ha 3alllUTe STUX PadOT MOXKET YUYUTHIBATHCA TPU TMPOBEIACHUU
MIPOMEKYTOYHOHN aTTeCTaIuy.

11.5. Meroauyeckue ykazaHusi AJisi 0OyYaroONIUXCsl MO MPOXOXKICHHUIO TPOMEKYTOUHOM
aTTeCTaIUU.

[IpomexyTounas  arrectanus  OOydYalOIIMXCS  MpeAycMaTpUBaeT  OIlCHUBaHHE
MPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OOy4YeHHs Mo muciuiuimHe. OHa BKIIIOYAET B
ceost:



— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYYCHHBIX OOydYaloUuMMcs B Ipoliecce
U3y4YeHHs BCEW NMCUMUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
OPUMEHATh UX JAJIS PELIeHUs NPAaKTUYEeCKUX 3aJad. DK3aMeH, KaK IpaBWilO, MPOBOAUTCS B
NepUOJ SK3aMEHALIMOHHOW CECCHMM U 3aBEpILUAETCS] aTTECTALlMOHHOM OLIEHKOW «OTJIMYHOY,
«XOpOUIO», «YAOBIETBOPUTEIILHOY, «HEYI0BIETBOPUTEILHOY.

— 3auyeT — 3To (hopMa OLEHKU 3HAHUM, MTOJyUYEHHBIX OOyYarOUIMMCS B XOJI€ U3yUYCHHUs
y4€OHOW JMCUUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUYHAs (110 OKOHYaHUU CEMECTPA) OLIEHKA 3HaHUMN
00yyaroImuMcsl 0 OTAEIbHBIM pa3jesiaM AUCHUUIUIMHBI ¢ aTTECTAl[MOHHOM OLIEHKOM «3a4TeHO»
WIH «HE 3a4TEHOY.

— 1uddepeHIPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJy4YEeHHBIX
00yyaromuMcs IpU U3YYEHUU JTUCLMIIIMHBIL, IPU BBIOJHEHUH KYypCOBBIX IIPOEKTOB, KypCOBBIX
paboT, HAyYHO-KCCIIEAOBATEILCKUX PAa0OT U MPOXOXKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
OTJINYHOY, «XOPOIIOY», KyIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHON.

[Ipomexyrounas arrecrauus npoBoautcs no ®OC, npusenenHomy B 1.10.3 nanHOU
paboueil mporpaMmbl JAUCHUIUINHBL.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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