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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

[enu TuCUUIUIMHEL

- (opMupoBaHue IUATEKTHKO-MAaTEPHUATUCTHYECKOTO MHPOBO33PEHHUS, BBIpAOOTKA
HAY4YHOT'O B3IUIAJa Ha MUpP, GOPMHUPOBAHNE COBPEMEHHOIO0 HAYYHOTO MPEICTABIECHUS O MaTEepUU
u (opmax ee JBMKEHUS, O BEIIECTBE KaK OJJHOM M3 BHJIOB JIBHXKYIIEHCS MaTepUH, O MEXaHU3ME
IIPEBPALCHUS] XUMUYECKUX COCIINHEHUM;

- IPUMEHEHUE CYMMBbl XUMHUYECKUX 3HAHWH, YMEHUH U HABBIKOB B MPO(ecCHOHAIbHOM
JESATEIIBHOCTH.

OcHOBHbIE 337]aUul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (PyHJaMEHTAIbHBIX OCHOB XMMHUYECKON HAYKHU;

- IPUMEHEHHH OCHOB XUMHUYEKCOW HAYKU B MPO(PECCHOHATBHOMN EATETbHOCTH.

JIaGopaTopHbIil MPAKTUKYM IIPUBUBAET HABBIKU YKCIIEPUMEHTAIBHON pabOThI U yUHT:

- 00BACHATHh XMMUUYECKUE CBOWCTBA aTOMOB B 3aBUCUMOCTHU OT CTPOEHUS UX 3JIEKTPOHHBIX
000I104EK;

- npuMeHATh npuHImn Jle-Illarenbe kK XUMUYECKUM paBHOBECUSIM;

- HCIIOJIb30BATh BEJIMYMHBI KOHCTAaHT JUCCOLMALMU JJIA XapaKTEPUCTUKH CHUIIbI
AJEKTPOJINTA;

- BBIUUCIIATH pH;

- IPOU3BOJIUTH PACUET TEIJIOBBIX 3(P(PEKTOB XUMUUECKUX IIPOLIECCOB;

- IPOU3BOJIUTH AHAIIUTUYECKUE PACUETHI,

OLIEHUBATb, KAKUE CBOMCTBA (OKUCIUTEIbHBIE UJIM BOCCTAHOBUTEIbHBIE) MOTYT IIPOSIBIISATH
COEIMHEHUS,

- MCIOJI30BaTh BEJIMYMHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAIOB JUI OIPENEIICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- [IOHUMAaThb XMMHUYECKHE CBOICTBA OPraHMYECKUX COEIUMHEHUH (B 3aBUCHUMOCTH OT HX
COCTaBa U CTPYKTYPHI);

- I0JIy4aTh U CTAOMIM3UPOBATH PA3IMYHBIE TUIIBI JUCIIEPCHBIX CUCTEM;

- (hU3MKO-XMMHUYECKUM METO/1aM aHaJIM3a;

- IPOU3BOJIUTH AHAJUTUYECKUE PACUETHI;

- IPUMEHATh XUMHUECKUE METO/Ibl B MPO(ECCHOHATBHON 1A TETBHOCTH.

[InanupyembIMu pe3ysbTaTaMi 00y4EeHMsI IO AUCHUIUIMHE (MOIYIIO), SIBJISIOTCS 3HAHMUS,
yMeHUs, HaBbIKU. [lepeueHb MIaHUPYEeMBIX pe3yJlbTaTOB OOyUeHHs MO AUCLUILIUHE (MOJIYIIO),
COOTHECEHHbIX C IUIAHUPYEMBIMH pe3yJlbTaTaMU OCBOEHHUS 0Opa30BaTENbHON INpOrpaMMsl,
npezcTaBieH B Tadnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3y4eHUs JUCIUILIUHBL (MOJTYJIs)

PesynbraTel 00yueHuUs 10 AUCIUIUINHE
Kox u Kog u
Hazpanue (opMynHpoBKa
OIIOII BO, (opmynpoBka HHUKaTopa Koz
COKpaIllCHHOC KOMIIETEHITUH NOCTHKCHUA pe3yiib DopMynHupOBKa pe3ynbTaTa
KOMITETCHIINU
TaTa
21.05.04 OIIK-4 : Cnocoben ¢ | OIIK-4.2k : P/1 3Hanue | (yHAaMEHTAIBHBIX
«I"opHoe €CTeCTBeHHOHAy4YHBIX | Mcmomb3yeT 6a3oBbie pa3zienoB XUMUH, B
eI0» MO3UIIUH OLIEHUBATh 3HAHUS 00BbeMe, HEOOXO0IUMOM
Trm CTPOEHHUE, (hyHIaMEHTAIBHBIX JUIs1 OCBOEHMSI
XUMHWYIECKUN U pa3zmemnos XMMHUYECKHX OCHOB B
MUHEPAIBHBINA COCTaB | €CTECTBEHHOHAYYHBIX 9KOJIOTHH U
3eMHOU KOPBI, JUCLUIUIMH U HAyK O HIPUPOAONOIb30BAHUS;
Mopdooruueckne 3emiie IpU pelIeHun XMUMUYECKUX CUCTEM:
0COOCHHOCTH 1 3aja4 1o pacTBOpOB,
TEHETUYECKUE TUIIBI palMoHAIBHOMY U KaTaJln3aToOpoB U
MECTOPOXKACHUI KOMIUIEKCHOMY KaTaJINTHYECKUX CHCTEM,




TBEPBIX TOJIE3HBIX
HCKOMAEMbIX IPH
peILIeHNH 3a1ad 10
pannoHaIbHOMY 1
KOMIUIEKCHOMY
OCBOCHHIO
reopeCypCHOrO
MOTEHIMaja Hep

OCBOCHHIO
reopecypcHOro
MOTEHIMajIa Heap

JIUCTIEPCHBIX,
AIEKTPOXUMUIECCKUE
CHCTEM; OCHOB
XAMHYIECKOMN
TEPMOAWHAMHKH 1
KHHETHKH: YHEPTeTUKU
XHUMUYECKHX MPOIECCOB,
XHUMUYECKOTO U (ha30BOr0
paBHOBECHSI, CKOPOCTH
pEaKIMy ¥ METOJIOB €€
peryaupoBaHus,
KOJICOATENBHBIX PEaKIUii;
peaKkLuOHHON
CIIOCOOHOCTH BEILECTB;
NEPUOANYECKON CUCTEMBI
AIIEMEHTOB; TTOJINMEPOB,
OJIUTOMEPOB U MX CHHTE3a;
peaKLUOHHON
CIOCOOHOCTH BEILIECTB;
CBOIICTBA BEIIECTB.

P2

3Hanune

TEOPETHYECKUX aCTIEKTOB
NPUMEHEHUS] METOA0B
oT6opa nmpobd u
AQHAJTUTUYECKOTO
OIIpe/IeTICHUSI BEIIECTB B
KOMITOHEHTaxX
OKpYXKarloIIeH cpebl
(HOpMaTHBHO-
METOIUUYECKyIo a3y,
MOPSIIOK BBITIOJTHEHHS
paboT, MPOTOKOJIMPOBAHHE
9TAINoB 3KCIEPUMEHTA), B
COOTBETCTBHH C 3a7a4aMu
B po(heCCUOHATIBHO
JIeSITEIbHOCTH

P13

YMmeHue

MIPOBOJIUTH PACUEThI
KOHIIEHTpaIlU1 pacTBOPOB
pa3JIMYHBIX COETUHEHUH,
OIpe/IeNATh U3MEHEHHE
KOHLEHTpaluui npu
MPOTEKaHUU XUMHUYECKUX
peakuui, onpenensaTh
TEPMOJIMHAMUYECKHE
XapaKTEPUCTUKU
XUMUYECKHUX peaklui u
paBHOBECHBIE
KOHIIEHTpAlIUU BEIIECTB,
MIPOBOJIUTH OYUCTKY
BEIIIECTB B JJAOOPaTOPHBIX
YCJIOBUSIX, ONIPEACIISTH
OCHOBHBIC (PH3MUYCCKUE
XapaKTEPUCTUKU
OpPraHNYECKUX BEIIECTB

P/14

YMenune

UCTIONb30BaTh
crieuaIbHbIe METObI
(XMMHKO-aHAJIUTHYECKHE)
B Ipo(hecCHOHATLHOM
JIeSITEJIbHOCTH

P15

Hasrix

BBITTOJTHEHHSI OCHOBHBIX
XUMHUYECKHUX
abopaTOPHBIX OTepaIn,
BJIaACHUS METOJaMU




onpenaenenus pH
pacTBOPOB U OTpEEICHUS
KOHLEHTpauui B
pacTBOpax, METolaMu
CHUHTE3a HEOPTaHUYECKUX
U OPraHUYECKUX
COCIUHCHUM

PLi6 HaBbik | mpuMeHEHHS XUMHUYECKUX
METOJIOB JJIsI PEIICHUS
3a7a4 B
npodheCCUOHATBHOM
JIeSITEIIbHOCTH

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJaddl BOCIHMTAHHS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAILHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MMPEACTaBICHHBIC
B Tabymue 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPHI BOCITUTAHUS

BocnuTarteibHble 3a1a4n ®opmupoBanue HeHHOCTeH IeneBbie OpUEHTUPBI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U NATPUOTH3IMA

Bocmuranune YBAXXCHUS K UCTOPHUH U I/ICTOpI/I‘IeCKaSI IIaMATb U

N KynbTypHas HAEHTHYHOCTD
KyneType Poccun IIPEEMCTBEHHOCTh TIOKOJICHHUH

(I)OpMI/II)OBaHHe AYX0BHO-HPABCTBE€HHBLIX HeHHOoCTel

BocnuTanue 3K0NI0ruueckoil KyJIbTypbl U OTBETCTBEHHOE OTHOLIEHUE K
LEHHOCTHOTO OTHOIIEHHS K OKPYKAIOIIeH KusHb OKpYXarolieH cpee u
cpene o0mIecTBy

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILILJICHHS

Pa3BuTre mo3HaBaTeIbHOTO HHTEpECA U

CozunaTenbHbIi TPy AKTUBHAS )XKU3HEHHAS TTO3UIUS
CTpEMJIEHUS K 3HAHUSAM

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

PazBuTre ymenus 3¢ QeKTUBHO 00IIaThCs B3anmonomors 1

I[I/ICI_[I/IHHI/IHI/IPOBEIHHOCTB
" COTPpYAHUYATDH B3aNMOYBaKCHHUE

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

JucuumnmuHa «XUMHUS» OTHOCUTCS K 4YacTh ydeOHoro miaHa biok 1 JucuumiuHel
(Monynu). HucuumunHa OazupyeTcs Ha KOMIIETEHIMSX, c(OPMUPOBAHHBIX Ha MPEABIIYLIEM
YpOBHE 00pa3oBaHUs.

3. O0beM AUCHUNJIMHBI (MOAYJIS1)

O6beM nUCHUIUIMHBI (MOIYJNs) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYEeCKUX YacoB, BBIJCNECHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommmucs (MO BHIAM
yueOHBIX 3aHATHUI) U HA CAMOCTOATENbHYIO paboTy, IpUBeeH B TabauIe 2.



Tabmuna 2 — O6mmas TpyI0eMKOCTh AUCIUILTUHBI

Tpyno- O0OBbeM KOHTaKTHOH paboThI (4ac)
€MKOCTb
Cemectp
Hazpanue dopma (0D0) dopma
Yactp Bueaynu- CPC
OI1011 o0yue- W Kype AynutopHast aTTec-
VII TOpHast
BO HUS (390, (.E) Beer Talunl
0300) = cere
nek. | mpak. | Jsad. NA | KCP
21.05.04
T'ophoe 300 ClLBb 1 4 13 4 0 8 1 0 131 €]
JIETIO
21.05.04
T'opHoe 300 CLB 2 5 13 4 0 8 1 0 167 €]
JIETIO

4 CTpyKTypa M coJepkaHue TUCUUIIMHBI (MOXYJIs)

4.1 CTpykrypa aucuunanabl (MoayJs) aias 3@0

TemaTuyeckuil miaH, OTpaKArOUIMI COAEpXKAHUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4E€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHBeeH B Tadmuie 3.1

Tabnuma 3.1 — Pazgensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U (POPMBI
TeKymero Koutpods ains 300

Kon pe- Kon-Bo yacoB, 0TBeieHHOE Ha
dopma
Ne HasBanue Tembl 3ynbTara
Jlek [Ipaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4eHus
1 cemecTp
P, CobecenoBanue, 3amuTa
BBenenue B nuctumniauny. PJ13, 1A60DATODHON DAGOTEL
1 | Kiacchl HEOpraHMIECKHX P/4, 1 0 2 20 PATOPHOM paboThl,
o 3an[uTa KOHTPOJIBHOM
COCTUHCHUH PJ14, AGOThI
PJI5, P16 P
CobecenoBanue, 3amuTa
ATOMHO-MOJIEKYJISIpHOE PAL nabopaTopHOit paboThI
2 yueHHe e PJ13, 1 0 2 20 3am1/rr;a KEHTpo?[LHoﬁ |
PJI5, P16 paboThl
CrtpoeHune aToMa 1 CobecenoBanue,
P,
3 | mepuomuueckas cucrema J[.1. 1 0 0 20 pellieHue 3a1a4, 3aluTa
P3, P16 N
MeHeneeBa KOHTPOJIbHO paboThI
XuMHuecKas CBs3b U PJ1, CobecenoBanue, 3ammra
4 0 0 0 20 N
CTpOEHHE BEIIECTBA P/13, P16 KOHTPOJIbHOH paboTa
P1, CobecenoBanue,
P2, peleHne 3a/1a4, 3a1uTa
P/13, oT4eTa Mo
5 | Pactsoput P/14, 1 0 4 20 nabopaTopHBIM paboTam,
P/14, 3alUTa KOHTPOJIBHOM
PJ15, PJ16 paboTHhI
OCHOBHBIE 3aKOHOMEPHOCTH P11, Cobece1oBamIe. 3auTa
6 | mpoTekaHUS XMMHUYECKUX P2, 0 0 0 31 KOHT Oi})Hoﬁ 2;601[“121
MIPOIIECOB P/13, P16 P P
2 cemecTp
KosmratuBabie CBOMCTBA P/1, CobecenoBanue, 3amura
7 0 0 0 20 N
pacTBOpPOB PJ13, P16 KOHTPOJIBHOH pabOThI
PJ1, CobecenoBanue, 3ammuTa
OKHCITUTETBHO-
BOCCTaHOBHTEILHBIE U PI3, OTICTOB T
8 PJ14, 4 0 8 40 nabopaTopHBIM paboTam,
ANEKTPOXUMUIECKUE
HDOLECCEL P14, pelieHue 3ajad, 3amura
pon PJ15, PJ16 KOHTPOJIbHON pabOoThI
DU3UKO-XMUMHUS TUCTIEPCHBIX PAL CobecenoBanue, 3amuTa
9 CUCTEM PJ2, 0 0 0 40 KOHTPOJIbHOH paboThI
P13, PJI6 P P
10 DJIEMEHTBI OpraHHYECKOM P/1, 0 0 0 40 CobecenoBanue, 3aluTa
XUMHUU PJ13, PJ16 KOHTPOJIbHOH paboThI




Opranuueckue u P1, CobecenoBanue, 3amura
0 0 0 27 .
HEOPraHW4eCKUe MOJIHMMEpPbI PJ13, PJ16 KOHTPOJIbHOH paboThl
Hroro no Tadyimie 8 0 16 298

4.2 Copep:xanue pa3aejoB U TeM JUCHUITUHBI (Moayas) aasa 30O

1 cemecTp

Tema I Beeoenue 6 oucyuniuny. Knaccol neopeanuueckux coeOuHeHuil.

Conepxxanne Tembl: Benenune B mucuummnay. Ilpeamer, 3amaum m MeTOABl XUMHH.
[Tpoctbie u crnoxkHble BemecTBa. Knaccudukanus mpocThIX M CIOXKHBIX BemecTB. OKCHIBI
Knaccudukanus okcuno. HeconeoOpa3zyromue u coneodpasyromue okcuabl. Kinaccudukanus
coseoOpa3yromux okcujaoB. IlonyueHne u XuMHUecKHe CBOWMCTBa OKCHAOB. OCHOBaHUS.
Knaccudukanust ocHoBanuid. IlomydyeHwe ocHOBaHMNA. XHWMHUYECKHE CBOWCTBA IIEJIOYEH,
HEpacTBOPUMBIX W amdoTrepHbix ocHoBaHuid. Kucnotsl. Knaccudpukanus kucnot. [lomyuenue
KHCJIOT. Xumuueckue cBoiictBa kucior. Comum. Kiaccudukanms coneir. Cpemnue, KuUCibIe,
OocHOBHbIE co. CriocoObl UX MONY4YEHUs U XUMUYECKUE CcBOIcTBA. KOMILIEKCHBIE COETMHEHUS.
Hx obpazoBanue u ctpoenre. BHyTpeHHss v BHEIIHSIS chepbl KOMIUIEKCHOTO coeinHeHus. CBs3b
XUMHUU C APYTUMH HayKaMu. XUMHUS U SKOJIOTUYECKHUE MPOOIJIEMBI.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIIMOHHBIC 3aHSTHS: TPAAUIIMOHHAS W aKTUBHAS JICKIUS C HMCIOJIb30BAaHUEM
Mpe3eHTalnii; 1abopaTopHble 3aHATH: TabopaTopHas paboTa.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[TonroroBka k nabopatopHbsiM paboram: "[lomyuenue xkucnot", "Ilomyuenue ocHoBaHwMif",
"Ilonydyenue cosieil" - OTBETHI HA KOHTPOJIbHBIE BONPOCHl U BBIIOJIHEHUE YIPAKHEHUN
(HamMcaHue TEOPETUUYECKOM YaCTH OT4YETa) METOANYECKUX yKa3aHUH, BHIIIOJIHEHHUE KOHTPOJIbHOM
paboThL.

Tema 2 AmomHO-MONEKYIAPHOE YUEHUe.

Copepxanne TeMbl: BemectBo. Buapl xummuueckux peakiuii. OCHOBHBIE MOHSATHS U
3aKOHBI XUMHH. ATOMHO-MOJIEKYIISIDHOE ydeHHe. ATOMHAas M MOJICKYJspHas macca. Modb,
MOJISIpHAsi Macca BEIECTBa, B3aMMOCBSI3b MAcChl, KOJIMYECTBA M MOJIIPHOM MaccChl BEIIECTBA.
XUMHUYECKUH IKBUBAICHT, (PAKTOP SKBUBAIECHTHOCTH, YHCIIO SKBHBAJCHTHOCTH. JKBHBAJICHT U
MOJISIpHAsi Macca KBUBAJIEHTA MIPOCTHIX U CIOXKHBIX BEIIECTB. 3aKOH SKBUBAJIECHTOB.

@®opMbI U METOABI TMPOBEACHUS 3aHATUH O TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKLIMOHHBIE 3aHATHUS: TPAAMLMOHHAS M aKTHBHAs JIEKIHUS C MCIOJb30BaHHEM
Ipe3eHTalNii; 1a00paToOpHbIe 3aHATHS: JabopaTopHas paboTa.

Bunsl camocTosTensHOW NOATOTOBKM CTYAEGHTOB 1Mo TeMe: PaGoTta ¢ aureparypoi.
[ToaroroBka k mabopaTopHoit padote «OnpeneneHrne MOJIIPHOM MacChl SKBUBAJIEHTA METaJlIay -
OTBETHl Ha KOHTPOJIbHBIE BOIPOCH! (HAITMCAaHHWE TEOPETHUECKOM YacTH OTYeTa) METOAMYECKHX
YKa3aHUM, BBINIOJIHEHUE KOHTPOIbHON pabOTHI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema /{.1. Menoeneesa.

Conepxxanne Tembl: OCHOBHBIE 3Tanbl W JAMAJEKTHKAa Pa3BUTHS MPEICTABICHUN O
CYILIECTBOBAaHUM U CTPOEHUHU aTOMOB. CTpoeHHe aTOMOB: PO, SJIEKTPOHBI, UX 3apsij U Macca.
KBaHTOBBII XapakTep U3JIy4eHHs U MOTIoMIeHus SHeprun. Y paBuenue [lnanka. KopnyckynspHo-
BOJIHOBOM Jyanu3M MuKpouacTHll. Jlyanusm 5JI€KTPOHOB M MPHUHIMI HEONPEAeIEHHOCTH.
[TonsiTe opOuTamu. DneKTpoHHOE o0yiako. KBaHTOBBIE umMCIa: TIABHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CITMHOBOE KBAHTOBOE 4KciI0. Dopma s-, p-, d-opOuTaseii. DiekTpoHHas
U DJIEKTpOHHO-Tpaduueckas (opmbl cTpoeHHss aroma. [lopsmoK 3amoNHEHUS AaTOMHBIX
op6utaneit. [lpunmun INaynu. [Tpunuun Hanmenblied sHepruu (nBa npasBuia KiedkoBckoro).
Mpuauun I'yapa. [lepuonnueckuii 3akon JI.M. MenzaeneeBa U €ro TpakTOBKa Ha OCHOBaHHUH
COBPEMEHHOM Teopur CTPOEHHS aToMa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKLMOHHBIE 3aHATUS: TPAAULMOHHAS W aKTHBHAs JIEKUUS C MCIOJb30BaHHEM
NPe3eHTAIHIA; 1a00paTOpHBIC 3aHATHUS: pEIICHUE 3a1au.

Bunsl camocTosTeNnpHOW NOArOTOBKM CTYAEGHTOB Mo TeMe: PaGorta ¢ surepaTypoil.
Pemenue 3a1a4 o reme «CTpoeHHEe aTOMay, BHIIOJHEHUE KOHTPOJIBHOM padoThI.

Tema 4 Xumuueckas ce:a3b u cmpoeHue gewecmad.

Conepxanne Tembl: OCHOBHBIC BUJIbI XUMUUYECKO CBA3U. KoBanenTHas cBs3b. [lonspHas,
HETOoJIsIpHast, IpUMepbI. JJOHOpPHO-aKIIETITOPHBIN MeXaHU3M 00pa3oBaHMs CBsA3H. HacklaeMocTh
KOBAJICHTHOW CBSI3M, HANPABJICHHOCTh. MOHHAsA CBSA3b KaK MpEAeibHBIM Cllydyall MOJspU3aluu
KOBAICHTHOM  cBs3W. | mOpuamsanusi aroMHbix — opOutaneil. Tumel  ruGpuausanum.
[IpocTpancTBEHHOE PACIIOIOKEHUE ATOMOB B MOJIEKYJIaX.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
texHosioruu: CaMocTosTeNbHas padoTa.

Buabl camocTosiTenbHONM MOATOTOBKM CTYIEHTOB IO TeMe: Pabora ¢ murepaTypoil,
BBITIOJITHEHHE KOHTPOJIBHOU PaOOTHI.

Tema 5 Pacmeopebl.

Copepxanue Tembl: OCHOBHBIE OIPEAEICHUS: PAaCTBOP, PACTBOPUTENb, PACTBOPEHHOE
BemecTBo. PactBopumocTs  BemiecTB. Hacebimennsiii  pactBop. CrmocoObl  BbIpayKeHUS
KOHIIGHTpalluu pacTBopoB. [mapartHas Tteopusi pactBopoB [[.M. MenneneeBa. DHepreTuka
npouecca pacTBOpeHUsi. OCHOBHBIE MOJOKEHUS TEOPUHM SIECKTPOJIUTHUYECKOW TUCCOIUALUU.
PaBHOBecue B pacTBOpax AJIEKTPOIMTOB. DJIEKTPOIUTHUYECKAs JUCCOIManusi BoAbl. BydepHbie
cuctembl (kapOoHaT-rHapokapOoHaTHas OydepHas cucreMa MHpPOBOro OKeaHa, MOYBEHHbBIC
O0ydepunbie cuctemsl). ['uaponus conei.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKIIMOHHOE 3aHSTHUE: TPAAUIMOHHAs M aKTUBHAs JIEKIHA C HCIOJb30BaHUEM
Mpe3eHTalNii; Tab0paTOpHbIe 3aHATH: TabOpaTOpHbIE pabOoThI, pelIeHue 3aay.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nutepaTypoil.
[ToarotoBka k nabopatopHbiM paboram («OrmpeneneHne KOHLEHTpAIMKM pPacTBOpa LIETOYN»,
«Omnpenenenue pH pacTBOpoB HEKOTOPHIX BelIECTBY», «Peakiuun noHHOro ooMeHay, «l uaponus
coneil. OmpeneneHne peakUUu Cpenbl») - OTBEThl Ha KOHTPOJIBHBIE BOIPOCH (HaIllMCaHHE
TEOPETUYECKON YacTH OTYETa) METOAMYECKUX ykazaHui. Permenue 3amay nmo temam «CrocoObl
BBIpQXEHHSI KOHIICHTpAI[MN pacTBOpa», «oHHO-MoNekynspHbie (MOHHBIE) peakluu OOMEHa,
BBITNIOJTHEHHE KOHTPOJIBHON PabOTHI.

Tema 6 OchosHble 3aKOHOMEPHOCTU NPOMEKAHUS XUMUYLECKUX NPOYECOS.

Copepxanue TeMbl: XUMUYECKasi KUHETHKA M KaTtanu3. CKOpOCTh XUMUYECKON pEaKLUU.
HNcrtnaHass u  cpenHsas. DakTopbl, BIMAIOIME Ha CKOpOCTh peakunu. Kunetnmdeckas
kinaccugukanus peakuuil. [lonsTue o nopsake MoaekyIsipHOCcTH peakuuu. KoHcranTa ckopoctu
peakuuy MEepBOro MOpsiiKa. 3aBUCHUMOCTb CKOPOCTH pEaklMU OT TeMIeparypbl. AKTHUBHBIE
Monekyibl. [lonsaTue 06 »Heprum akTuBanuu. YpaBHeHHe AppeHuyca. [loHsTHe o Karamuse.
Mexanusm nedictBusi KaranusatopoB. [loHsTne o xumuueckoM paBHOBecuu. CMelleHue
paBHOBECHSI TP U3MEHEHUM KOHLEHTpaLuu, TeMieparypsl, nasinenus. [Ipuanun Jle—Illarense.
OCHOBBI XMMHYECKOH TEPMOJMHAMHUKH. 3aKOH COXpaHEHWs SHEpruu. BHyTpeHHss >Heprus,
TeroTa U pabora. MaTemMaTHuecKkoe BbIpa)KEHUE MEPBOro Hayajla TEPMOAMHAMHUKU B Pa3HBIX
ycnoBusix (V=Const, p=Const). TermoBoit >¢pdext peakmuu. 3akoH ['ecca U ero cieacTBus.
CranpapTHble TEIUIOTHI 00Opa3oBaHUs M cropaHus. OOpaTUMble M HeoOpaTHMbIE MPOLECCHI.
®opMyTUpOBKa U MaTeMaTHYECKOE BhIpa)KEHHE BTOPOTO Hauyana TepMoauHamuku. [lonsarue o6
sHTponuu. IloHsATHE O TEpMOAMHAMMUYECKHX IMOTEHIManax. JHeprus l'enpmronbiia. DHeprus
['n66ca. Vcnonb30Banue 3TUX SHEPTHUA Il ONPE/IeNIEHNs] HalIPaBJIEHHOCTHU IIpolecca.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CaMOCTOATENbHAs padoTa.

Bunsl camocTosiTensHONW MOATOTOBKHM CTYACHTOB 1O TeMe: PaGora ¢ nurTepaTypoi,
BBINOJIHEHHE KOHTPOJIBHON paboThI.

2 cemecTp

Tema 7 KonrnueamugHule c8oticmea pacmeopos.

Copepxanne Tembl: KomuraTuBHBIE CBOICTBa pacTBOPOB HEINEKTPoiUTOB. Ocmoc.
OcmoTHUYeCKOe U OCMOTHYECKOe AaBiieHue. 3akoH Bant-I'odda. 3akon Payns u ero cneacrBus
(2-of w 3-ii 3akombl Payns). KommraTuBHBIE CBONCTBA PacTBOPOB  BJIEKTPOJIHMTOB.
O0yIMoCcKonus, KPUOCKOIIHSL.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CaMOCTOATENbHAs padoTa.

Bunel camocTodTenbHONW MOATOTOBKH CTYAEHTOB 1o Teme: Pabora ¢ muTepaTypoid,
BBINOJIHEHHE KOHTPOJIBHON paboTHI.

Tema 8 Oxkucaumenvno-60cCmaHo8uUmenvHble U INeKMpOXUMULECKUe Npoyeccyi.

Copepxannie Tembl: OKHCTUTENBbHO-BOccTaHOBUTENbHBIE peakiuu (OBP). YpaBuuBanue
OBP. Tunst OBP. O6mmume cBoiictBa MeTauioB. DopMbl HaXOXACHUS METAJJIOB B MPHUPO/IE.
®duznyeckue cBoiicTBa MeTaiyioB. Kpucramnnueckas perierka MetaioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTaJlIoB. Pasnuuue B CTPOEHHM BHEIIHEIO SHEPreTHUECKOr0 YPOBHS y METaNIOB U
HEMETAJUIOB. ATOMBI METaJUIOB TJaBHBIX M MOOOYHBIX moarpynm.llonydeHue MeTamnoB U3 UX
coequHeHUN. XHMMHUYECKHUE CBOWCTBA METAJUIOB. OJEKTPOXUMHYECKMHM psijie HaNpsKEHUH
METaJUIOB. 3HAYEHUE METAUIOB B JKM3HU YEJOBEKA. DJIEKTPOJAHBbIE MOTEHLUMANbl. MexaHusm
BO3HMKHOBEHHUS DJJIEKTPOJHOrO MoTeHuuana. Bogoponaueiii snextpoa. Psan cranmapTHbIX
3JIEKTPOJHBIX IOTEHUUAIOB MeTaysioB. [ anpBaHuueckuil snemeHT. Omnpenenenue OJJIC
raJibBaHn4deckoro anementa Jlanuans-SAxoou. Konmentpammonusie mernwu, pacder IJC mo
dopmyne Hepuera. Kopposust meramioB. Buabl koppo3un. AHOAHBIE U KAaTOAHbBIE MPOIIECCHI,
IIPOTEKAIOIIME IIPU JIEKTPOXUMHUUECKON KOPPO3UU METAJIIIOB. Bompock! 3kosioruu, cBI3aHHbIE C
KOoppo3ueil MeTaioB. Mepsl 00pbObI ¢ KOPPO3UEH: aHOTHOE OKPBITHE (OLIMHKOBAaHHOE KeJe30),
KaTOJHOE TIOKpBITHE (Jy>KeHoe jkene30). [IporekTopHas 3amurta. Onektposn3. CylIHOCTh
ANEKTPOJIN3a. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB. DJEKTPOJIU3 C HEPACTBOPUMBIM AHOJIOM.
3axonbl Gapanesd. [IpakTuueckoe NpUMeHEHNE 3IIEKTPOIU3aA.

@opMBl U METOJBI MPOBEACHHS 3aHITUN TO TeMe, MPUMEHsSeMble 00pa3oBaTeNbHBIC
TEXHOJIOTUH: JIeKIIMOHHBIE 3aHATHA: TPAJAMLMOHHAs M aKTHBHAsl JIEKIMS C HCIOJIb30BAHHEM
npe3eHTanuii. JJabopaTopHsie 3aHIATHS: TaOOPATOPHBIE paObOTHI, pelIeHUE 3aay.

Bunel camocTosTenbHOW MOATOTOBKU CTYAEHTOB MO Teme: OTBEThl Ha KOHTPOJIbHBIE
Bonpockl. [loaroroBka k maboparopHeiM pabotam ("OKUCAUTENTHEHO-BOCCTAHOBUTEIHHBIC
peakmuu", "OOmue cBoiictBa MetauioB", "I"anpBanndeckue sneMenThl", "Koppo3us metamios",
"OnekTpoau3") — OTBEThI Ha KOHTPOJBHBIE BOMPOCH! (HATUCAHHE TEOPETHUECKON YacTH OTUYeTa)
METOIMYECKUX YKa3aHui. Perenue 3a1a4, BBIMOIHEHNUE KOHTPOIBLHON paOOTHI.

Tema 9 Quzuko-xumus OUCNEPCHBIX CUCMEM.

Copepxanne Tembl: OcHOBHble Tpu3Haku aucnepcHbix cucteM ([C). ucmepcHas
CHCTEMa, TUCTIEPTUPOBaHKE, TUCTIepCHas daza U AUCTIEPCUOHHAS Cpe/ia. XapaKkTepHbIe TPU3HAKU
JC: rereporeHHOCTh M JUCHEPCHOCTh. CBs3b TUCIEPCHOCTH C Pa3MEpOM YacTHUIl; yIeiabHas
noBepxHocTh. Knaccudukanus [C: mo AMcCepcHOCTH, MO arperaTHoMy COCTOSIHHIO, I10
Mex(azHoMy B3auMoaelicTBuio. [lonydenne KommonaHbix cucteM. ONTHYECKUE U MOJIEKYIISIPHO-
KHHETHYECKUE CBOMCTBA. OJIGKTPHUYECKUE CBOWCTBA, CTAOMIM3alUsl W KOATYJSAIUS 30JIeH.
CrpykrypHO-Mexanuueckue coictBa JIC. MukporeTeporeHHble U Tpy00uCIIepCHBIE CHCTEMBI.
[IpupoaHbie TETEpOTEHHBIE CHUCTEMBI (NMPUPOJHBIE CPEIbl M JKUBBIE OpraHU3MbI). MeTombl
AHATUTUYECKOW XUMHUU (TIPOBEACHHE XWMHUKO-aHAMTUYECKOTO aHajau3a MPHUPOJHBIX Cpen).



BrinoaHeHne 0CHOBHBIX XUMHYECKHUX na60paT0prlx OHepaHI/Iﬁ AJI TPOBCACHU S TCOXUMUYCCKUX
uccienoBannii. [lpumeHeHne QU3HKO-XUMHUYECKMX METOJNOB B MpodeccuoHanbHON cdepe
(9KosIOTHNYECKas OE30MaCHOCTD).

@®opMbI U METOZABI MPOBEACHUS 3aHATUH MO TeMe, NPUMEHsIEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CaMOCTOATENbHAs paboTa.

Bunpl camocTosiTenbHONW TOATOTOBKH CTYIACHTOB 1O Teme: PaboTta ¢ mmreparypow,
BBINIOJIHEHHE KOHTPOJIBHON paboTHI.

Tema 10 Dnemenmol opeaHuuecKou Xumuu.

Conepxanne Tembl: [IpenMer opraHUYecKOl XUMHUM. 3HAUYCHHE OPTraHMYEeCKON XUMHUH.
Kpatkuii 0030p BO3HHKHOBEHHS W DPAa3BUTUS OPraHUYECKOW XMMHUHU. TeopHs XHUMHUYECKOTO
ctpoenus A.M. byriepoBa M ee 3HaueHHE B OpraHudeckod xumuu. l[Ipupoma cBsizu B
oprannveckux coenuHeHusax. Kmaccudukanus opranmueckux coenuHeHuid. DyHKIIMOHAIBHBIC
xapaktepuctuueckue rpynmnsl. Kimaccudukanus opranndeckux peakuuil. Peakuuu 3amenienus,
[IPUCOEANHEHNUS, OTIIEIUICHNUS, IEPErPyNINUPOBKU. PaauKanbHbIe U HOHHBIE PEAKIIUH.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHUH: CAMOCTOATEIbHAs padoTa.

Bunel camocToATenbHONW MOATOTOBKH CTYAGHTOB 1o Teme: Pabora ¢ muTepaTypoid,
BBIIIOJTHEHUE KOHTPOJIbHON PabOTHI.

Tema 11 Opeanuueckue u HeopeaHuveckue noOJIUMepb.

Conepxxanue TeMbl: OCHOBHBIE MOHSATHSI BBICOKOMOJIEKYJISIpHbIX coeanHeHuit (BMC):
[OJIUMEpP, OJINTOMEp, TJaBHAas Lelb, MaKpOMOJIEKYJa, 3JIEMEHTapHOE 3BEHO U CTENEHb
noiaumepusanuy. Bennuuna MosekynspHoi Maccsl U pazMepsl Mosiekyn BMC. Knaccugukarus
BMC 1o npoucxox1eHuIo, XMMU4YECKOMY COCTaBY, IIPUPOJIE€ AaTOMOB, BXOSIIUX B [VIABHYIO LIETb,
no (opMe MakpoMOJEKYsbl, B 3aBUCUMOCTH OT MPUPOABI M PACIIOIOKEHUS 3JIEMEHTapHBIX
3BEHBbEB B Makpomosiekyie. Kilaccugpukanys noJIumMepoB 1o UX MOBEACHUIO IIPH HarpEBaHUU U 110
metony cuHteza. Ctpoenne BMC. Monomep, nonumep, ayeMeHTapHoe 3BeHO. [Ipuponnsie u
cunrternueckue BMC. benku, nemnonosa, kpaxman. HaOyxanue mnoiuMepoB, CTENEHb
HaOyxaHus. HaOyxaHue B TEXHOJOIMHM MUIIEBBIX Mpou3BOACTB. OOmIas XapaKTepHCTHKa
pPacTBOPOB MOJIMMEPOB: OCMOTHUYECKOE JIaBJICHHE U BA3KOCTh. 3akoH BanT-I'odda u ypaBHeHue
[Hraynuurepa. BeicanuBanue u koauneppanus. BeICOKOMOJIEKYIISPHBIE JIEKTPOIUTHL. benku n
cBOiicTBa MX pacTBOpoB. PuOpusuisipHble U TNOOynspHble Oenku. Bsskocte m pH cpensl.
Hcnonb3oBanue BMC s 3amutel 3051 ¥ Ipy QIOKYISLUU CTOUYHBIX BOJ.

@®opMbl U METOJbI HPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CaMOCTOsATeIbHAs paboTa.

Bunel camocToATenbHONW IMOATOTOBKM CTYAEHTOB 1o TeMe: Pabora ¢ muTepaTypoi,
BBINOJIHEHNE KOHTPOJIBHON paboThI.

5 Meroauveckne YyKazaHusl AJdsl OOYyYAKOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Metoanueckue peKOMeHIAUMH OOYYAIIUMCS MO0 H3YYEHUI0 JAUCHUIUVIMHBI M 1O
00ecreYeHN 0 CAMOCTOSITeJILHOM padoThI

CamocrosaTrenbHas paboTa BKIIOYaeT paboTy ¢ yueOHOH M HaydHOH JIuTeparypoil mpu
HNOJArOTOBKE K JIa0OpaTOpHBIM paboTaM, JEKIMsAM U K 3Kk3aMeHy. CamocrosarenbHas pabora
OPOBOJIUTCS C IIeNbI0: CHCTEMaTH3allud M 3aKpelyieHus, YriyOJdeHus W pacIIupeHus
TEOPETUYECKUX 3HAHUM U MPaKTUYECKHMX YMEHHUH, NpuoOpeTaeMblX CTYJEHTaMH B XOJie
ayJUTOPHBIX 3aHATHH; (OpPMUPOBAHHMS YMEHMH HCIOJIb30BATh CIELUANBHYIO JIUTEpaTypy;
pa3BUTHS TO3HABATENIbHBIX CIOCOOHOCTEM W AaKTUBHOCTH OOydaroumuxcs; (OopMUPOBAHUS



CaMOCTOSITEIbHOCTH MBIIIIJICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
camopealu3alii; pa3BUTHUS HCCIeqoBaTeNbCckuX yMeHud. CamocrosiTenbHas paboTa Ipu
U3yYEHHUH JUCHUILTMHBI OPa3/IeNsieTcsl Ha TpY BHA: 1) ayauTopHast caMocTosiTeNbHas paboTta
(BeIMMOSTHEHWE  JTAOOpATOPHBIX paboT); 2) camocTosATeNIbHas paboTa TOA  KOHTPOJIEM
npenogasaress (IUIAHOBbIE KOHCYJIbTALIMM, 3K3aMEH); 3) BHEayAUTOpHAas CaMOCTOSATEIbHas
paboTa npu BHINOJHEHUH CTYACHTOM JOMAIIHUX 3aJaHuil y4eOHOTro M TBOPUECKOIO XapakTepa
(MoAroTOBKA K JIEKUUSM, WHIWBUAYaJbHBIE pabOTHI MO OTACIBHBIM pa3/eiaM COACp)KaHUs
JTUCIUIUIMHBL, TOJTOTOBKA K AK3aMEHY).

JU1st TOATOTOBKY K JIAOOPATOPHBIM 3aHATUSM HEOOXOIMMO MCIOIb30BATH METOIUYECKUE
yKa3zaHus (J7a00paTOpHbI MPAKTHUKYM) K BBIIIOJIHEHUIO JTAOOpaTopHbIX padotr. Kaxawiii pa3nen
METOJMYECKUX YKa3aHUi (JJaOOpaTOPHOIO IPAKTUKyMa) 3aKaHUYMBAETCS IEPEUYHEM KOHTPOJIBHBIX
BOIIPOCOB, Ha KOTOphIE HEOOXOIMMO OTBETUTh MHCHBMEHHO M O(OPMUTH B OTYET B BHUIE
TEOPETUIECKOM TJIaBbI K KOHKPETHOH TabopaTtopHoii padote (I'maBa 1 TeopeTnueckas 4acThb).

CTyneHT 3auuiaeT OT4YeT UHIUBUIYATbHO.

JIomyCKOM K BBITIOJTHEHHS JIAOOPATOPHBIX PaldOT SIBIISETCS MPOXOXKICHHE HHCTPYKTaXKa I10
TexHHKe O6e3omacHocTH (1-e 3aHsATHEe) U 3HAHHE TEOPUU U XoJa dKcnepuMeHTa. CTyIeHT JOKEH
OBITh TOTOB K KaXJIOMY 3aHSTHIO - BBIIOJHSIET TEOPETUYECKYIO YacTh W 3alUIIAET €€ Tepen
MIPOBEJICHUEM SKCIIEpUMEHTA (OTBEUAET YCTHO HA BOIPOCHI).

JIaGoparopHas paboTa BEIOIHAETCS CTYICHTOM B ayAUTOPUH. Pe3ynpTaTel 1abopaTopHOi
paboTel odopmisAOTCs B BUAE OTHelIbHOW TiaBel (I'maBa 2 DkcnepuMeHTajbHas 4YacTb).
DKcreprMEHTalbHAsT YacTh BKJIOYAET XOJ PalOTHI, Pe3yibTaThl OMbITA (TOATBEPKIAOTCS
XUMHUYECKUMHU PEAKIUsIMU, pacueTaMu ), HaOIIOICHUS U BBIBOJIBI.

JlaboparopHast paboTa pa30ouBaeTCs Ha HECKOJIBKO ITAIOB (BBIMOIHSICTCS B opMe Keiica):

| - KamepanbHbiii oTan 1 (TuraHupoBaHKE) - a) TOCTAHOBKA IICJICH U 3a71a4 paboThI, TOA00p
JUTEpaTypbl W HAMUCAHWE TEOPETUYECKOH YacTH OTYETa, C HCIIOJIB30BAaHHEM KOHTPOJIBHBIX
BOIIPOCOB 10 Teme; O) cocTaBieHHE IUIaHa pabOThl (MPEAYCMOTPEHHOTO METOIMKOI); B)
MOJTy4YEeHHUE JIOMYCKa K BBIITOJHEHHIO Ta00paTOpHOil paboTEHI.

Il — KamepanpHblii 3Tam 2 (3KCIEPUMEHTAIBHBIM) — a) BBINOJIHEHUE pPabOT
(IpeayCMOTPEHHBIX METOJMKOH); 0) 00paboTKa pe3yabTaTOB AHAIUTHYECKOTO OIPEICTICHHS
(BbIpaXkeHHE Pe3yJIbTAaTOB Yepe3 KOJ-BO, MAcCy, KOHIIEHTPAIMIO, MAaCCOBYIO JIOJIO BEIIECTBA U
Ip., COrJIACHO METOJMKE); B) MPOTOKOJMPOBAaHWE HAOIIOJAEHHUH, (OPMYIHMpPOBKA BHIBOJIOB; T)
HOJrOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAMBUYATBEHO).

KoHTpo/ibHbIe BOPOCHI VIS CAMOCTOSITEIbHOM OLIEHKH Ka4ecTBA 0CBOCHHS y4eOH Ol
AUCHUTLITMHBI

Uro Takoe okcuapl? Kak ux kiaaccuPUIMPYIOT 10 XUMUYECKUM CBOMCTBaM?
Yro Takoe ruIpOKCUIbI?

Knaccudukanust rugpoKcumioB.

YTo Takoe OCHOBHOCTbh KUCIIOTbI, KUCIOTHOCTh OCHOBaHMs?

Hatite onpenenenue conu. Knaccuduxarus conei.

Kakue kucnoTsl 06pa3yroT KHCIble conu?

Kakune ocHOBaHUSs1 00pa3yl0T OCHOBHBIE COJTH?

XUMHUECKUH 3JIEMEHT, aTOM, MOJIeKya?

[TpocThie u croKHBIE BelIecTBa?

0. Xumnueckue hopMyJibl BEIecTB?

11. 3akoH nocTosiHCTBA cocTaBa?

12. OTHOCHUTEIBHASA ATOMHAs U MOJIEKYJIsIpHAs Macca, MOJIipHas Macca?
13. [MoctosinHast ABoraapo?

14. Tlepunonuueckuii 3akoH MeHieneena?

15. 3akon I'eii-JIroccaka?

16. 3akon ABoraapo?

BOoo~NoGRWDNE



17.
18.
19.
20.

21.
22.

23.

24.

25.
26.

217.

28.
29.

30.

31.

32.

33.
34.
35.
36.

37.

38.
39.
40.

41.
42.

43.
44,
45.
46.
47.
48.

49.

50.

MonsipHslii 00beM raza?

Vpasuenue Knaiinepona?

VYpaBuenue Menneneena?

Hanumure nosHeie 31eKTpOHHbIE KOHPUTYPALIUKA ATOMOB AJIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.

Hanummire 371eKTpOHHbIE KOHGUTYpAIMH aTOMOB XJI0pa ¥ Maprasna u noros Cl” u Mn?",
Hanummre snekTpoHHyto koHpuUryparuio atoMoB dochopa u BaHaaus. SABisroTcs n
OHM aHajioramu?

Hanumure 31eKTpoHHYI0 KOHPHUTypauio OSpritIus U yKaKUTE dJIeMeHThI-aHanorn. Kak
M3MEHSIOTCS] CBOMCTBA aHAJIOTOB C YBEIMUEHUEM HOMepa rnepuoja’?

[TpuBeauTe >1MeKTPOHHYIO KOH(UTrypanuio Kanus. [lokaxure, Kak U3MEHSIOTCS CBOMCTBA
3JIEMEHTOB MEPr0/1a, B KOTOPOM HAXOUTCS KAJIUU.

Hanummure s1ekTpoHHble KoHdurypamuu atomos Fe u F, a taxke nonos Fe?*, Fe** u F-,
VYkaxuTe, y KaKUX U3 HIKE IPUBEICHHBIX MOJIEKYJT XMMUUYECKHE CBSA3H UMEIOT
noJisipHbii xapakrep: Fa, CO, Ha.

VYKaxuTe Mocie0BaTeIbHOCTh BO3PACTAHUS SJICKTPUUECKOTO MOMEHTA AUTIOJNS Y
ceszeii: B-N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJeHTHOCTH Hoaa u pochopa B OCHOBHOM U BO3OYKICHHOM COCTOSTHUSIX.
Vkaxkure MeXaHu3M o0pa3oBaHus CBsa3eil B moHe ruapokconns HzO™. Kakyro
BaJICHTHOCTh UMEET KUCIIOPO]I B 3TOM HOHE?

Kaxkyto npoctpancTBeHHYI0 KOHpHTrypanuto umetoT mojekyibl BaClz, PbClz, PbCls, Bra,
AsHs, HoTe, CFs, GeHas, PCls, SBrs? Kakue u3 3THX MOJIEKYJI MOJISPHBI?

OcCHOBHBIE CBOMCTBA MPOSIBIISCT BBICITUI OKCHJT DJIEMEHTA: CEPhI, a30Ta, Oapwsl,
yraepona?

Kaxk u3menstorcst CBOMCTBa rUIPOKCUIIOB, 00pPa30BAaHHBIX METAJIJIaMU TJIABHOU
noarpynmnsl Il rpynmsl, npu yBenudeHuu 3apsaa siipa aToMoB?

W3menuTcs u cBoiictBa BeniecTs B psiy NaOH — Mg(OH)2 — AI(OH)3?

Yem 00yciioBieHa auIOTPOIHS?

B uewm 3akmrouarorcst cBocTBa aM(OTEPHBIX THIPOKCUIIOB?

Yemy paBHa MOJIsipHasi KOHIICHTpAIIHs SKBUBAICHTA, MOJISIPHAS KOHILIEHTpanus u TuTp 20
% pactBopa cynbdara Maraus?

Kakoii 06beM pacTBOpa CEpHOM KMCIOTHI IITOTHOCTHIO 1,8 r/em® ¢ MaccoBoit fomeit
H2S04 88 % Has0 B3ATH I IPUTOTOBIIECHHS PACTBOPA KUCIOTH 00BeMoM 300 cm?,
wIoTHOCTBIO 1,3 r/eMu MaccoBoii moneit H2SO4 40 %?

B BogHOM pactBope crynendato qucconuupyet: KoSOs, KoS, HoS, NaxSOs.

Peakiun noHHOTO 0OMEHa UIYT /10 KOHIIA B pe3yibTaTe 00pa3oBaHus?

CocTtaBbTe MOJNIEKYISIPHOE ¥ TTOJIHOE MOHHOE ypaBHEHHE, COOTBETCTBYIOIIEE
COKpaIeHHOMY HOHHOMY ypaBHenuto: COz? + 2H* — CO2 + H,0.

Hetitpansayro cpeay umeet Boaabiid pactBop: NaNOs, FeSO4, NapS.

KHuCIoTHOCTD MOYBBI MOKHO yBenn4nTh BBeAeHue pactopa: NH4NOs, NaNOs, NaCl,
Na2SOa.

Kakwue pactBopsl HazbiBatoTcs 0ydhepusiMu? [IpuBennure npuMepsi.

Uro Takoe OydepHas eMKOCTb, U OT KaKUX ()aKTOPOB OHA 3aBUCHUT?

Ha uem ocHOBaH MexaHM3M JeiicTBUs OypepHbIX cuctem?

[IpuBectu ypaBHeHus 11 pacyeta pH OydepHBIX pacTBOPOB.

KakoBo 3HaueHue 0ydepHbIx cuctem?

Borancouts pH dopmuatHoro OydepHoro pactopa, B 171 KOTOPOro CoIepKUTCSA IO
0,IM HCOOH (K e = 1,8%10%).

Borancnouts pH anerarnoit 0ydepnoit cmecu, conepsxkatieit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%10).

BBIUUCINTE MOJIIPHYIO KOHIIEHTPAIIUIO paCTBOPAa MypaBbHMHOMN KUCIIOTHI, eciii pH =3, a
Kue = 1,8%10.



51. T'uaponus mpoTekaet npu pactBopenuu B Boje: CaBrz, Ba(NO3z)2, NaxSOs, AlICIz?

52. Bonma. CBoiicTBa BOIEL.

53. OCHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

54. TIpoueccsl, MpoTeKaroIye Npu pacCTBOPEHUH, TEIUIOBON Y3(PPEKT pacTBOPEHUS.

55. Teopust 3MEKTPOIUTUYECKON JUCCOLIHAITIH.

56. Crenenp quccoruaium.

57. CunbHbIE U Cl1a0ble 3JIEKTPOIUTHI.

58. Koncranra nucconuanuu. 3akoH pa3BeneHust OcTBanba.

59. 3aK0oH 3EKTPOHEUTPATHLHOCTH PACTBOPA DICKTPOIIUTA.

60. MoHHOE Mpon3BeICHUE BOIBI.

61. BomopoaHslii mokas3aTesb.

62. DHeprus.

63. BHyTpeHHss SHEprus.

64. Teruora.

65. Pabora.

66. [lepBoe HauaIO TEPMOAMHAMUKH.

67. 3aKOH SKBUBAJICHTHOCTH TETUIOTHI U PAOOTHI.

68. DHTanbIuUs.

69. TerioBo# 3P heKT XUMHUECKOHN pEeaKIInH.

70. 3akoH ['ecca.

71. DHTponus.

72. Bropoe Ha4yaJio TepMOIMHAMHUKH.

73. CBobomnas sHeprus [ mO6ca kKak KpUTEPHUil HAPABICHHOCTH IPoIlecca.

74. CKOpOCTh XUMHUYECKON peakLnu. 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PEeakluu OT
KOHIICHTPALlUHM PEarupyromrx BEeIIeCTB.

75. KoHCcTaHTa CKOPOCTH peakuuu. MoJIeKyJIspHOCTb U HOPSIIOK PEAKIUH.

76. Karanutudeckne peakiuu. ['OMOTeHHBIN U TeTEepOTeHHBIN KaTalns.

77. 3aBUCUMOCTb CKOPOCTH XMMHUECKOW peakluu OT TeMnepaTtypsl. TemnepaTypHas
3aBHCUMOCTh KOHCTAHTHI CKOPOCTH PEAKIIHH.

78. DHeprus aKTUBALMU XUMHUYECKON peaklnu. TeopHst akTHBUPOBAHHOT'O KOMILIEKCA.

79. Xumnueckoe paBHOBecue. KoHCTaHTa paBHOBECHSI.

80. ®axTopsl, BIUsAtOMME Ha cMenieHne papHoBecus. [Ipunnun Jle-1llarense.

Pexomengannu nmo padore ¢ aureparypoit

B y4eOHbIX mocoOusx, yka3aHHBIX B OCHOBHOHM JHMTepaType B TOM WJIM HMHOH Mepe
PaCKpBITO COJIepKaHUE LEHTPAIIbHBIX TEM HacToslel pabouel nporpammsl. [ToMumo u3ydenus
OCHOBHOM JIUTEpaTypbl IO JUCHMIUIMHE «XHMHSA», CTYACHTY PEKOMEHIYETCS W3Y4YUTh
JIOTIOJIHUTEIILHYIO JINTEPATYPY

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs I JHMI C OrPAHHYCHHBIMHM BO3MOXKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6XOIMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbSl U MHBAINUOB (110 3asBJICHHUIO 00YYarOIIerocs) MpeloCcTaBiseTcs yueOHas
uH(OpMalKs B IOCTYIHBIX (POpMax ¢ y4eTOM UX UHAUBUIYAIBHBIX ICUXO()U3MUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HApYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B popMme
JJIEKTPOHHOTO JIOKYMEHTA; VMHJUBHyaJIbHBIE KOHCYJIbTAllU! c [IPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTAIUH U JP.



- IS JTUIT C HAPYIIEHUSIMU CTyXa: B TIeuaTHOU hopMme; B (hopMe dTEKTPOHHOTO JOKYMEHTA;
WHJIUBUIyaJIbHbIE KOHCYJBTAallUW C NPHUBJICYECHHEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armaparta: B ne4atHoii ¢oopme; B popme
ANEKTPOHHOIO TOKYMEHTA; MHAUBUIYaJIbHbIE 3a1aHUs1, KOHCYJIbTALIUU U JP.

6 ®oH OLIEHOYHBIX CPEICTB JJIfl MPOBEAEHUS TeKYIero KOHTPOJISI U MIPOMeKYTOYHOM
arTecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO i arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JOCTIIKCHUH IUIAHUPYEMBIM pe3ysibTaTaM OOYYCHHS TI10
JTUCIUTIINHE (MOAYJII0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUIOBBIC KOHTPOJILHBIC 3a/IaHHUS,
METOJMYECKUE MaTepuasbl, ONPEACISIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HaBBIKOB, a TAK)KE KPUTEPHUH U MTOKA3aTEIH, HECOOXOIUMBIE JIJIsl OIIEHKH 3HAHWH, YMEHHI, HABBIKOB
U XapakTepu3ymllnue OdTambl (HOPMHUPOBAHHS KOMIIETCHIIMA B  MPOILECCE OCBOCHUS
00pasoBarebHON MTPOrpamMMBbl, IpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas rnumepamypa

1. Hprok, B. . Opranuueckast xumus : yueOHuk ans By3oB / B. I'. JIptok, B. I'. Kapues,
B. II. Xunsa. — 3-e usn., ucnp. u gon. — Mocksa : M3parenscTBo FOpaiit, 2026. — 491 ¢. —
(Beiciiee  obOpazoBanme). — ISBN 978-5-534-08940-0. — Tekctr : 2JIEKTpOHHBIA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/586590 (mara
obpamenus: 19.05.2026).

2. Pocun, U.B. OOmas wu Heopranuueckas xumusi. OOm@as XuMus : y4eOHUK /
U. B. Pocun, JI. JI. Tomuna. — Mocksa : UznatensctBo FOpaiit, 2026. — 426 c. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-19149-3. — Tekcr : snekrponHblid // OOpazoBaTenbHas
mwiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583253 (mata oOpareHus:
19.05.2026).

3. Tymukun, E.WM. OOmas u HeopraHudeckas XHMHS @ Yy4eOHUK Ui BY30B /
E. U. Tynukun. — 2-e u3a., uctp. u nomn. — Mocksa : UznarensctBo FOpaiit, 2026. — 419 ¢. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-17910-1. — Tekcr : DSIEKTPOHHBIN  //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584951 (mara
obpamenus: 19.05.2026).

7.2  /lononnumenvnasa numepamypa

1. Ananutnueckas xumus : yueonuk / H.M. MoBuan, P.I'. Pomanoga, T.C. 'opOyHoBa [1
1p.]. — Mocksa : UTHOPA-M, 2025. — 394 ¢. — (Cpennee npodeccronambHoe 00pa3oBaHue). -
ISBN 978-5-16-020343-0. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2169779 (nara obpamenus: 31.05.2026)

2. BBICOKOMONEKYJSIpHBIE COEIMHEHUS . YYeOHMK W TPAKTHKYM JUii BY30B /

M. C. ApxakoB [u nap.]; mox penmakmueir A. b. 3e3una. — Mocksa : U3parensctBo Opaiir,
2024. — 386 c.— (Bwicimee oOpa3oBanue). — ISBN 978-5-534-19464-7. — Tekcr
anekTpoHHbld  //  OOpazomatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:

https://urait.ru/bcode/556502 (nara obpamenus: 12.11.2024).

3. Crach, H. ®. CrnpaBouHHK 110 00I1IeH U HEOPTraHUYECKON XUMUH : YICOHUK [Is BY30B /
H. ®. Crace. — 4-¢ u3n. — MockBa : UsnatensctBo HOpaiit, 2025. — 92 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkct : snekrpoHHBI // OOpazoBaTenbHas



mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/561284 (mara oOpameHus:
19.05.2026).

4. Owusudeckas u koyutonaHas xumus. B 2 4. Yacts 2. Komtonanast Xumus : y9eOHUK IS
By30B / mox penaknueit B. 0. Kontoxona, K. U. [TomoBa. — 2-¢ u3a., ucnp. u gomn. — MockBa :
WznatenbcrBo FOpaiit, 2025. — 309 ¢. — (Bricuiee o6pazosanne). — ISBN 978-5-534-06720-0.
— Tekcr : onexkrponHwrid // OOpa3zoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563889 (nara obpamenus: 01.09.2025).

5. Xaxanuna, T. 1. Xumus okpysxaromieit cpessl : yaeOHuk s By30B / T. M. XaxanuHa,

H.T'. Hukutuna, W. H. IleryxoB. — 3-¢ wu3n., mepepadb. u mom. — Mocksa : M3marenscTBo
FOpaiir, 2026. — 233 ¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-00029-0. — Teker :
aekTpoHHBIH  //  OOpaszoBarenpHass ~ mmatdpopma  FOpait  [caiit] —  URL:

https://urait.ru/bcode/582532 (mara obpamienus: 19.05.2026).

7.3 Pecypcor ungpopmayuonno-menexkommynukayuonnou cemu '"'Humepnem',
eKn0Yan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeodXO00UMOCMU):

1. O6pasosarenshas mwiardopma "FOPAUT"

2. DnextpoHHO-OMOMMoTeuyHas cucrema "ZNANIUM.COM"

3. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - Pexxum
nocrymna: http://oaji.net/

4. Ilpesunentckass Oubnmoreka wuM. b.H.Empnuna (06a3a JaHHBIX —pa3IMYHBIX
npodeccnoHabHBIX 00acteil) - Pexxum moctyna: https://www.prlib.ru/

5. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum poctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHGpOPMANMOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX NMPH OCYIIECTBJIEHHN 00Pa30BaATEJLHOIO
npouecca no JMCuMIvInHe (MO1YJII0), BKJIKYAs MlepedyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pYIOBaHUE:

e [IpoekTop

e AxBaauctiisitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

e llonomep M-500 Ga3oBsIit

e [IIkad cym-siit CHOJI 58/350(31€KTpOH.,cTajab,BEHT-P)
IIporpamMmHOe 0OecricUeHHE:

e Microsoft Office 2010 Standart




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJIPA ECTECTBEHHBIX HAYK
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

XUMUA

CrienuanbHOCTh U CCIIHATH3AIIHS
21.05.04 T'opuoe aeino. I'opHoe aeno

I'ox nabopa na OIIOII
2024

dopma 00ydeHus
3a04Has

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

21.05.04 «"opuoe gen | OIIK-4 : CocoOeH ¢ eCTeCTBEHHOH
o» ay4yHBIX MO3HULUH OIIEHUBAThH CTPOE
T o) HUE, XUMUYECKUI U MUHEPATIbHBIN
COCTaB 3eMHOM KOPbI, MOP(OIOrHY
€CKHe 0COOEHHOCTH M T€HETHYECKH
€ TUIIBl MECTOPOKACHUHN TBEPABIX IT
OJIE3HBIX HCKOTAEMBIX NPH PEILICHU
U 337124 [T0 PAllHOHAIBHOMY M KOMII
JIEKCHOMY OCBOEHHIO T€0PECYPCHOT
0 MOTEHIMAJIa HEAP

OIIK-4.2k : Ucniome3yet 6a30BbIe 3HaHUS pyHIa
MEHTaJILHBIX Pa3/eioB €CTECTBEHHOHAYYHBIX U
CIMIUIMH U HayK 0 3eMJIe ITPH PEelIeHNH 3a1ad 11
0 PaIOHAIEHOMY ¥ KOMIUIEKCHOMY OCBOCHHIO
reopecypCcHOro NOTEeHIMA A Hep

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIl€ B CJIydac, €CJIU IIOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/m o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaBOH KPHUTCPUCB
OLICHUBAHU PE3YJILTATOB O6y‘IeHI/I${ GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOLIO», «OTJ'II/I‘IHO))).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-4 «Crioco0GeH ¢ ecTeCTBEHHOHAYYHBIX MO3UIUI OLIEHUBAThH
CTPOCHHE, XUMUYECKU U MUHEPAJIBLHBIN COCTAaB 36MHOU KOPbI, MOp(oIornyeckne 0COOEHHOCTH
Y TEHETUYECKHE TUIThl MECTOPOKIECHUMN TBEPBIX MOJIE3HBIX UCKOMAEMbIX IIPU PEIICHUH 3a7a4
M0 PallMOHATILHOMY U KOMILIEKCHOMY OCBOCHHIO T€OPECYPCHOTO MOTEHIIMAIa HEAP»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

PesynbTarel 00yueHus O JUCIUILTUHE

Pesynbrar

Kputepun oneHHBaHMS Pe3yabT
aToB O0yJYCHUS

Koy u gopmymupoka unankar | Ko | Tu

opa IOCTHKEHUS KOMIIETEHIIUN A il
pe | pe
3- | 3-
Ta | Ta

OIIK-4.2k : Ucmone3yet 6a30B

bIe 3HaHUS (PyHAAMEHTAIIBHBIX

pa3aenoB eCTECTBEHHOHAYYHBIX

JUCLHUIUIMH 1 HayK 0 3eMJIe Ip

U pelIeHUH 3aa4 10 PalioHaI

BHOMY U KOMITJIEKCHOMY OCBO€

HHIO TEOPECYPCHOT0 OTEHIIHA

a Heap
PII 3H
1 aH

ne

(hyHIaAMEHTAIBHBIX Pa3/IeoB X
HMHH, B 00beMe, HEOOXOIMMOM
JUISL OCBOEHUS XUMHUYECKUX OCH
OB B KOJIOTHH U TIPUPOJIOTIOIIE3
OBaHUS; XUMHUECKUX CHCTEM: P
ACTBOPOB, KaTAIM3aTOPOB U KaT
ATUTHYCCKUX CHCTEM, TUCIIEPC
HBIX, JICKTPOXUMHUECKUE CUCT
€M; OCHOB XUMHUYECKOH TePMO/T
WHAMWKH 1 KHHETUKU: YHEPTeT
WKW XUMHYECKUX MPOIIECCOB, X
AMUYECKOTO U (pa30BOTO PABHO
BECHs1, CKOPOCTH PEaKIUH U M€
TOJIOB €€ PeryJIUPOBaHHS, KOJIE
0aTeNBHBIX PEaKIIHii; PEaKIIHOH
HOM CIIOCOOHOCTH BEIIECTB; 1€
PHOIMYECKOM CHCTEMBI JIEMEH
TOB; ITOJUMEPOB, OJJUTOMEPOB U
HX CHHTE3a; PEaKIIMOHHON CIIOC

0OBSCHSIET: COCTaB, CTPOCHHE H
XMMHYECKHE CBOICTBA KHCIIOT,
OCHOBaHHUH, OKCHIOB, aM(oTep
HBIX COCUHCHHH, COJICH; aTOM
HO-MOJIEKYJISIPHOE YYCHUE; CTP
OCHHE aTOMa; MEPUOIMYECKYIO
CHCTEMY AJIEMEHTOB; TEOPHIO P
acTBOPOB; OCHOBHbIE 3aKOHOME
PHOCTH ITPOTEKAHHST XUMHYECK
UX TPOIECCOB; KNCIOTHO-OCHOB
HBIE CBOWCTBA BEUIECTB




0OHOCTH BEIIIECTB; CBOMCTBA BE
LIECTB.

PI

3H
aH
ne

TEOPETHYECKUX aclIeKTOB IIPUM
€HEHHs METOJI0B 0TOOpa Mpod u
AQHAIUTHYECKOTO OIPEACIICHUS
BEIIIECTB B KOMIIOHEHTAX OKPY
XKaromie cpepl (HOpMaTUBHO-
METOJMYECKYI0 0a3y, IMOpII0K
BBINIOJIHEHHS paboT, IPOTOKOJIH
pOBaHHE 3TAIOB 3KCIEPUMEHTa
), B COOTBETCTBUH C 33/1a4aMU B
po(eCCHOHATIBHOM NeSTETHHO
CTH

0OBSCHSIET: OKUCIUTEIILHO-BOCC
TaHOBHTEJILHBIE CBOWCTBA BEllE
CTB; DJIEKTPOXUMHUYECKHE CUCTE
MBI; TUCTIEPCHBIE CHCTEMBI; COC
TaB, CTPOCHHE U XUMHYECKHUE C
BOWCTBA OPraHWIECKUX COETIH
€HUH; CTPOEHHE MTOJIUMEPOB, OJ1
HUTOMEPOB U UX CHHTE3; PEAKIN
OHHYIO CITOCOOHOCTH BEIIECTB;
OCHOBHBIE 3aKOHOMEPHOCTH IIpP
OTEKaHMS XUMHUYECKHUX MPOIIECC
OB

PIl

ME
HHA

IIPOBOJIUTH PacyeThl KOHIIEHTpa
LIUU PacTBOPOB Pa3IMIHBIX COE

JUHEHUIL, OTIpe/IeNaTh H3MEHEH
ve KOHIEHTpaLKi Ipyu MPOTeKa
HUHU XUMHYECKHUX PEaKIHi, OIp
eeATh TEpPMOJUHAMUYECKHE X
apaKTEePUCTHKH XMMUYECKHUX pe
aKIUl 1 paBHOBECHBIE KOHLIEHT
paIyy BEIecTB, IPOBOIUTH OU

UCTKY BEIIECTB B JIADOPaTOPHBI
X YCIIOBHSX, OTIPENIEIATh OCHOB
Hble (pU3HYECKUe XapaKTepUCTH
KM OPTaHHYECKUX BEIIECTB

AHAIM3UPYET NIPOCThIE BELIECTB
a 1 UccleayeT XUMUYECKHE PO
LIECCHI C UCII0JIb30BAHUEM CTaH
JAPTHBIX METOJIMK; OOBACHSICT
XHUMHUUYECKHE CBOMCTBA aTOMOB
B 3aBUCUMOCTHU OT CTpOGHI/IH ux
3JIEKTPOHHBIX 000JI0YEK; IPOBO
JIUT pacdyeThl KOHLIEHTPALUU pa
CTBOPOB PA3NUYHBIX COSAMHEHU
i, onpenensieT U3MEHEHHE KOHIT
EHTpaLui IpU MPOTEKAHUU XUM
WYECKUX PEAKLUU; ONpenesieT
TEpMOJUHAMUYECKHUE XapaKTep
UCTUKU XUMHUYCCKUX peaKL[I/Iﬁ nu
paBHOBeCHLIe KOHHeHTpaHI/II/I BC
ICCTB, HpI/IMeHSIeT HpI/IHIlI/IHI)I
Jle-IllaTenpe Kk XUMUYECKUM pa
BHOBCCUAM, I/ICHOJ'II)SyeT BCIINY
HWHBI KOHCTAHT JTMCCOIHAIINA JIJT
sI XapaKTEPUCTUKHU CHUJIBI SIEKTP
oJsinTa; Beluuciser pH.

PI

MC
HHU

UCTIOJIB30BATh CHEIHAIbHbBIE Me
TOJIBI (XUMHUKO-aHAJTUTUIECKHE)
B IIpo(heCCHOHANILHOM JeATeNbH
OCTH

COCTaBJIICT YPaBHEHHsI OKUCIIU
TENBbHO-BOCCTAHOBUTEINILHBIX PE
aKIUI METOJOM JIEKTPOHHO-HO
HHOTO 0ajyiaHca; COCTaBIIsIET JJIe
KTPOXMMHUYECKHE CUCTEMBI; COC
TaBJISICT YPAaBHCHUA peaKuHﬁ 91
€KTpPOJIN3a PacTBOPOB U pacIuia
BOB COJIEH; BBINOJIHSET PACUEThI
3NEKTPOAHBIX TOTEHIIUANIOB, 3
EKTPOJIBIXKYIIEH CHIIBI (3.]11.C.)
rajbBaHUYECKHX 3JIEMEHTOB; P
OBOJHT PacdeThl OCHOBHBIX Xap
AKTEPUCTHUK JUCIEPCHBIX CUCTE
M; aHaJIU3HPYyEeT OpraHUYeCKHe
BEIIECTBA U UCCIIEN0BATh XUMU
4eCcKHe MPOLECCHl UCTIONB30BaH
HEM CTaHAAPTHBIX METOAUK; OII
penenseT OCHOBHBIE (PU3UIECKU
€ XapaKTEePUCTHKH OPTaHUIECK
UX BEMIECTB.

PI

Ha
BbI

BBIIIOJTHCHHSI OCHOBHBIX XUMHUY
€CKHX JJAOOPATOPHBIX OTepanu
W, BIAJIEHUSI METOAaMU OTpe/ie
nenust pH pactBopoB u onpeze
JIEHUS] KOHLIEHTpAalUil B pacTBO
pax, MeToJlaMu CHTEe3a Heopra

BBIIIOJIHACT OCHOBHBIC XUMHUYEC
Kue 1abopaTopHbIC ONepalnu;
OTIpe/IeIIsIeT COCTaB, apaMeTPhl
M CBOMCTBA XMMUYECKHUX CUCTE
M; Oe3omacHoO oOpamaercs ¢ Xu
MHUYECKUMHU MaTepUAIaMU C Y4
€TOM UX (PU3UYECKUX CBOWCTB.




HUYECKUX U OPTraHUYECKUX COe
IUHEHUH

Pl

Ha | mpuMeHeHUs] XUMHIESCKHX METO
6 BBl | OB [UIS pemicHUs 33134 B podh
K €CCHOHAILHON AeITEIbHOCTH

BJIAJIEET METOIAMH XUMHUYECKOT
0 aHaJM3a JUIs PEIICHUs KOHKPE
THBIX MPAKTUYECKUX 3a]a4 B 1P
oecCHOHANBHOM 001aCTH.

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuiia 3amoyiHIeTCs B COOTBETCTBHH C pazaenom | Pabodeil mporpaMmbl TUCIUTUTHHBI
(Momyist).

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

KonTponupyemble muiaHupyeMble pe3yabTaThl 00
yUCHHS

HanmenoBaHue 011EHOYHOTO Cp
€/ICTBA U IIPEACTABICHUE €T0 B

P/

3HaHUe : QyHIAMECHTAIBH
BIX pa3JelloB XIMMHH, B 00
‘beMe, HEOOXOTUMOM ISt
OCBOEHHS XUMHUYECKHX OC
HOB B 3KOJIOTUU U MIPUPOJ]
OTIOJIb30BaHUS; XUMHYECK
HX CHCTEM: PacTBOPOB, Ka
Taan3aTOPOB M KaTaTUTHY
€CKUX CHUCTEM, JIUCTIEPCH
BIX, JIEKTPOXUMHUUECKHE
CHUCTEM; OCHOB XUMHUYECK
Ol TEpMOJIMHAMUKHU U KU
HETUKHU: SHEPIeTUKU XUM
HMYECKHUX MPOLIECCOB, XUM
HMYeCKOTOo U (pa30BOTO paB
HOBECHSI, CKOPOCTHU PEaKI]
WU ¥ METOJIOB €€ PETyup
OBaHUs, K0JIe0aTEIbHBIX
peakiuii; peakliMOHHOM C
MMOCOOHOCTH BEILECTB; T
PUOINYECKOM CUCTEMBI I
€MEHTOB; ITOJIUMEPOB, OJI
HWIOMEPOB U UX CUHTE3a; P
€aKIMOHHOH CITOCOOHOCT
1 BELIECTB; CBOMCTBA BElI|
€CTB.

DOC
KonTtpommpyemsie TeMBI 1
[Ipomex
HCIATLTHHBL
Texyiuii KOHTPOJIb yroiHad
Y P aTTecTa
st
3aouHas popma oOydeHHs
Koutpo
1.1. BBecHuE B JUCIIAILT CobecenoBanue TBHAS pa
uny. Kiaccbl Heopranuue bora
CKUX COCIMHEHUI
CobecenoBanne Tect
Kontpo
CobecenoBanue TBHAS pa
1.2. ATOMHO-MOJEKYJISIpH 60Ta
oc yueHHe
CobecenoBanne Tect
Kontpo
1.3. Crpoenue atoma u nie | CodecenoBanne JIbHas pa
puoauyeckas cucrema JI. Gora
W. Menneneesa
CobecenoBanue Tect
Kontpo
CobecenoBanue JBHAS pa
1.4. Xummueckas cBA3b U 60Ta
CTPOCHHUE BelecTBa
CobecenoBanue Tect
Kontpo
CobecenoBanue JBHAS pa
1.5. PactBOpbI Gora
CobecenoBanne Tect
KouTpo
1.6. OcHoBHbIe 3aKonoMe | CoOeceoBanye JIbHas pa
PHOCTH IIPOTEKAHUS XUMHU bora
YECKHUX IPOIIECOB
P CobecenoBanue Tect




Koutpo

CobecenoBanue JIbHAS pa
2.7. KonnuratuBHbIE CBO GoTa
JICTBA pacTBOPOB
CobecegoBanue Tect
Kontpo
2.8. OxucmutenpHo-Bocer | Cobecenoparue JIbHAA pa
AQHOBUTENBHBIE U DJIEKTPO bora
XUMHUYECKHUE IIPOIECCHI
P CobecegoBanue Tect
Kontpo
CobGecenoBanue JIbHAS pa
2.9. ®U3NKO-XUMHS JTHUCIT 6ota
€PCHBIX CUCTEM
CobecegoBanue Tect
Kontpo
CobecenoBanne JTBHAS pa
2.10. DneMeHTHl OpraHuy 6oTa
€CKOM XUMHHU
CobecenoBanne Tect
Koutpo
CobecenoBanue TBHAS pa
2.11. Oprannyeckue 1 He 6ota
OpTaHHUYECKHUE TTOJINMEPHI
CobecenoBanne Tect
P2 3HaHHE : TEOPETUUECKHUX
ACIIEKTOB [IPHMECHEHHUS Me 1.5. PacTtBOpHBI CobecenoBanue Tect
TOIOB 0TOOpa Mpo0 1 aHa 60
JUTHIECKOTO OIpeeIICHH -0. UCHOBHBIC 3aKOHOME Co6 -
s BELECTB B KOMIOHCHTa | PHOCTH NPOTEKAHHS XUMHU obecemoBaHue ecT
X OKpYy’Karomiei cpensl (H HCCKUX NPOLICCOB
OPMAaTUBHO-METOJHUYECKY
10 0a3y, MOPSIOK BBIMOIH
eHist paboT, MPOTOKOMAP | 5 9 Dysuko-xumus Jch
OBAHHE STATIOR YKCHEPHM | ooy cucrem Cobecenopanue Tecr
€HTa), B COOTBETCTBUH C 3
ajlagyaMu B IpodeccuoHa
BHOM JIeATEILHOCTH
PI3 YMeHue : npoBOIUTH pac 1.1. BBegeHue B JUCIIHILI KoHTposbHas paboT Koutpo
4eThl KOHIICHTpauuu pact | uHy. Kitaccwl Heopranmde a TBHAS pa
BOPOB Pa3IMYHBIX COSANH | CKUX COCIMHEHUI oora
€HUIl, ONpeaeNaTh U3MEHE Kontpo
N 1.2. AtomHO-MONeKyisipH | KoHTponbHas paboT
HHUE KOHIICHTPALWH MPH 1 TBHAS pa
oc yueHHe a
POTEKaHUH XUMHUYECKUX P 6oTa
CaKInu, OUPEACIATh TEPM | 1.3, CTpoeHHe aToMa U 1€ Koutpo
Kontponpnas padot
OAMHAMHYCCKUE XapaKTeP | puoauueckas cuctema /. JIbHAs pa
HUCTUKH XUMHYCCKUX peaK n. MeHHeHeeBa a 60Ta
LI U paBHOBECHBIE KOHII KoHTpo
EHTpAIlUU BEIIECTB, IPOB 1.4. Xumrmueckast cBsi3b 1 | KoHTponbHas paboT JbHAS P
OJIUTH OYKCTKY BemiecT B | CTPOCHHE BCIICCTBA a 6oTa
J1a00pATOPHBIX YCIOBUSX, Kontpo
ONpPEJENSTh OCHOBHBIC QU | | 5 PacTBopHI Konrponbhas pabor JIbHas pa
3UYECKHE XapaKTEPUCTHK a 6oTa
M OPraHUYECKUX BE TB
op e Tee 1.6. OCHOBHBIE 3aKOHOME KonTpo
Kontpomnsnas pador
PHOCTHU TIPOTEKAHUST XUMH a JbHAS pa
YECKUX MPOIIECOB Oota




2.7. KonnuraTuBHBIE CBO

Konrponbnas pabor

Koutpo

y JbHAs pa
HcTBa pacTBOPOB a 6oTa
2.8. OKUCIUTENBHO-BOCCT Kontpo
KoHntpomnbnas pabor
AHOBHTENBHBIC M 3IEKTPO | TBHAS pa
XUMHYECKHE MPOIIECCHI oora
Kontpo
2.9. ®msuko-xumus mucn | KorrponbHas pabot HLHa; a
€PCHBIX CHCTEM a 6oTa p
Kontpo
2.10. Onementsl opraand | KontponbHas paboT
. JBHAS pa
€CKOH XMMHUH a 6oTa
Kontpo
2.11. Opranmueckue u He | KoHTpomnbHas paboT IbHAS DA
OpTaHWYECKHE MONUMEPHI | a 6oTa p
P4 YMeH#re : HCTIOIB30BAaTh C Jlabopat
JlabopaTopnas pabo
MeNaIbHBIE METOIBI (XU a OpHas p
MHKO-aHAJINTHIECKHC) B abora
npodeccuonanshoii nesr | 1.1. BBenenue B pucuumt a6 s JlaGopat
eNBHOCTH uny. Knaccer neoprannye | ~1@00PATOPHAAPADO | (0
CKUX COCTMHEHHUN Ta a6oTa
JlabopaTopHnas pabo Tecr
Ta
JlabopaTopHnas paboTa Tect
JlabopaTt
JlabopaTopHnas pabo P
a OpHas p
aboTa
JlabopaTt
JlabopaTopHnas pabo
1.5. PactBopst o paTopHai p opHas p
aboTa
JlabopaTopHnas pabo Tecr
Ta
Jlaboparopnas pabota Tect
Jlabopat
Jlaboparopnas pado P
a OpHasi p
abota
2.8. OKHCIUTENBLHO-BOCCT JlaGopar
aHOBUTENbHBIE 1 yekTpo | J1a00paTopHas pabo OpHas p
Ta
XUMHUYECKHE MPOLECChI 26012
Jlaboparopnas pado Teer
Ta
JlabopaTopHast pabo
paTopHas p Tect
Ta
PS5 HaBbIk : BBINOJIHEHMS OCH JlabopaTt
6 JlabopaTopHnas pabo
OBHBIX XUMHUECKIX 11260 | | | Bpenenne b gucunnn | q OpHas p
PaTOPHBIX ONEPALNH, BIA | . Kiraceni Heoprammue abora
ACHI METOIAMM OTPEACI | cyyx coenuuenuit JlaGoparopHas pa6o
enns pH pactBopos u omp ra Tect
eZleJICHUs] KOHLICHTpaLuil
B PacTBOPax, METOIAMH C JlaGopar
p pax, ut JlabopaTopHast pabo
HUHTE3a HEOPraHUYECKUX Ta OpHasd p
1.2. ATOMHO-MOJEKYISIpH abora
1 OpPraHUYECKHUX COEANHE
. o€ y4eHHe
HUH JlaboparopHast pabo Tect

Ta




Jlabopar

Jlabopatophas pabo
PATOpHai p OpHas p
Ta 6
1.5. PacTBOpbI abora
JlabopatopHas pabo
pATOpHas p Tect
Ta
Jlabopat
JlabopatopHas pabo P
2.8. OKHCIUTENBHO-BOCCT | g OpHai p
AQHOBUTEIIBHBIE U AIEKTPO agora
XMMUYECKHE TIPOLECCH JlabopatopHas pabo Teer
Ta
PLI6 HaBbIk : npuMeHeHUs X1 1.1. BBeneHue B AUCIUIIT Kontpo
A p A et Kontponbnas pabor p
MUYECKHUX METOJIOB Asl p | uHy. Knaccel Heopranuye a JbHAs pa
eleHus 3a1a4 B npodecc | CKUX COeTMHEHHN 6oTa
HOHAIBHOM JesITeIbHOCTH Kontpo
1.2. AtomHO-MonekynsapH | Konrponbhas pabor
JbHAs pa
o€ yueHue a
6ota
1.3. Ctpoenue aToma U 1e Kontpo
Kontponbnas pabor
puoauyeckas cucrema Jl. a JIBHAS pa
. Mengeneesa 6ota
Kontpo
1.4. Xummueckas cBa3b 1 | KoHtponbHas pabot bHA f pa
CTpOCHHUE BelecTBa a
P 6ota
Kontpo
KonTponbHas pabot P
1.5. PacTBOpBI a JIBHAS pa
60Ta
1.6. OCHOBHBIE 3aKOHOME Koutpo
Kontpomnbnas pabor
PHOCTH NPOTEKAHUA XHMH | JbHAS pa
YECKHX IPOLIECOB 60Ta
Kontpo
2.7. KomnuratusHeie cBo | KoHTponbHas paboT MbHA ;f) pa
HCTBa pacTBOPOB a
P p 60Ta
2.8. OKucnIuTenbHO-BOCCT Koutpo
Kontpomnbnas pabor
AHOBUTENBHBIE H 3IEKTPO | JbHAS pa
XMMHUYECKHE TIPOLECCHI 60Ta
Kontpo
2.9. ®uzuko-xumus mucn | KorrponbHas paboT P
JbHAS pa
€PCHBIX CHCTEM a
60Ta
KouTpo
2.10. Onementsl oprannd | KoHTponbHas paboT
" JbHAS pa
€CKOM XUMHUHU a
60Ta
Koutpo
2.11. Oprannueckue u He | KoHTponbHas paboT bHAS DA
OpraHHUYEeCcKHe TOJIUMEPH | a p
60Ta

4 Onucanue Npoueaypsl OCHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIICTCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOW OIECHKH,
BBIpOKEHHOU B Oaymax. MakcuMmanbpHas cymma 0ayuioB mo aucuuruimae (Momynio) paBHa 100

Oasuiam.

Pacnpeoenenue bannos no suoam yuebrnotl desmenvHocmu 6 1-m cemecmpe (ounas gpopma

00yueHus)

Bun yueGHoii fesiten
LHOCTH

O1EHOYHOE CPEACTBO

CobecenoB
aHue

Ortuer no sabopaTopH
0if pabore

Pedep
ar

3anauu

Tect Hroro

Jlexkun

10 10




JlaGoparopusle padbo

9 15 - - - 24
ThI
CamocrosTeabHas pa
6ota P - - 12 5 - 17
IIpomexxyTounas art 9 15 ) 5 20 49
ecrarus
Hroro 18 30 12 10 30 100

Pacnpeoenenue bannos no sudam yuebnou desmenbHocmu 60 2-m cemecmpe (04nas hopma

00yueHus)

Bup yuebHolt nesten

O1eHOYHOE CPEICTBO

BHOCTH CobeceoB O:[‘IeT o Jabopatopa | Pedep Sanaun Tecr Hroro
aHue 0i1 pabote ar

Jlexumn - - - - 10 10

JlaGoparopHsle padbo 8 18 . - - 26

TBI

CamocrosTenbHast pa | } 24 3 - 27

oora

[IpomexyToYHas aTT 7 18 - 2 10 37

ecTaius

Wroro 15 36 24 5 20 100

Pacnpeoenenue bannos no sudam yuebnot desmenvnocmu 6 1-m cemecmpe (3aounas ¢popma

00yuenus)

O1eHOYHOE CPEICTBO

Bun yueGrot nearen CobecenoB | Otuer no nabopaTopH Konrp
BHOCTHU . onpHas | 3agauu Tect Hroro
aHue oif pabore

pabota
Jlexnun - - - - 10 10
JlaGoparopHsie padbo 9 15 ) ) B 24
THI
CamocrosTenbHas pa | ) 6 5 _ 17
6ota
ITpomexxyTouHas aTT 9 15 6 5 20 49
eCTaIus
Hroro 18 30 12 10 30 100

Pacnpeoenenue b6annos no suoam yuebHou desmenbHocmu 60 2-m cemecmpe (3a0uHas ghopma

00yuenus)

O1eHoYHOe CPEICTBO

Brn yaebmoi nesren CobecenoB | Otuer no nabopaTopH Korp
BHOCTH . onpHasg | 3amaum Tect Htoro
aHme oif pabore

pabota
Jlexun - - - - 10 10
JlaGoparopHsie pabo 8 18 ) ) ) 26
THI
Camocrosrenbuas pa | ) 12 3 ) 27
6ota
IIpomexxyTounas art 7 18 12 2 10 37
eCTaIst
Hroro 15 36 24 5 20 100

CymMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM YY€OHOH ACATEIHPHOCTH B paMKax

JAUCHUIIIIMHBI, IICPEBOAUTCA B OLICHKY B COOTBCTCTBHUU C Ta6J'IHI.IeI>i.

Cymma Oaio
B

O AUCIUILIH
He

OreHka 1o npomMex
YTOUYHOM aTTecTalu

"

XapakTeprcTHKa KauecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIUH




CTyneHT IeMOHCTpUpYeT cHOPMUPOBAHHOCTb AUCLIMILIMHAPHBIX KOMIICTEHIIMIT, 00Ha
PY’KHBAeT BCECTOPOHHEE, CHCTEMATHUECKOE U TITyOOKOe 3HaHUE y4eOHOro MaTepuana

o1 91 10 100 «3auTEHOY / , YCBOMJI OCHOBHYIO JIUTEpaTypy ¥ 3HaKOM C JONOJHHUTEIBHON JIUTEPATypoil, pekoMe
COTJIIMYHO» H/IOBaHHOU MPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATH MPAKTHYECKHE 3aaHusl, IPe
YCMOTPEHHBIC TIPOTPaMMOii, CBOOOTHO ONEepHUpYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOH CII0KHOCTH.
CTyIeHT eMOHCTpUpPYET CHOPMUPOBAHHOCTD JUCIMIUTAHAPHBIX KOMITETCHIIHIA: OCHO
o1 76 110 90 «3auTEHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIbHBIC OIIHOKH, HETOUYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH aHATUTHYECKUX OTIepalusiX, IepeHOCe 3HAaHUI U yMEHUiT Ha H
OBBI€, HECTAHIAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TEHOY / Jie KOHTPOJIbHBIX MEPOIIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIHOKH, TIPOSBIISCTCS O
ot 61 10 75 «YIOBJICTBOPHUTENh | TCYTCTBHE OT/ACIHHBIX 3HAHUMN, yMEHHI, HABBIKOB TI0 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHWSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«HE 3a4TCHO» /
VY cryneHTta He cOPMUPOBAHEI TUCIUILTHHAPHBIC KOMIICTCHIIHH, MIPOSBISETCS HEIOC
o1 41 o 60 «HEYJOBJIETBOPHUTE o N
TaTOYHOCTh 3HAHWIA, YMCHHUH, HABBIKOB.
JIEHO»
«HE 3a4TCHO» /
JucuumnHapHble KOMIIETEHIIMU He chopMUpoBaHbl. [IposBiseTcs MOoIHOe MK Hpak
ot 0 10 40 «HEY/IOBJIETBOPUTE

JIBHO»

THYECKU ITOJHOE OTCYTCTBUE 3HaHHfI, yMeHPIfI, HAaBBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 IlpumepHblii IepeYeHb BONPOCOB 110 TeMaM

ok wdE

Yro takoe okcuapl? Kak ux kinaccuuuupyroT Mo XUMHUYECKHUM CBOHCTBaM?

YTo TakOoe€ OCHOBHOCTh KHMCJIOTHI, KHCIIOTHOCTh OCHOBAHUS?

Yto Takoe OCHOBHEIE COJIN?

B uewm 3akmrouarorcsi cBoicTBa aM(OTEPHBIX THIPOKCUIIOB?

Kaxkwue BubI coneit paznuyaror?

Uro Takoe peakius HelTpanm3anuu? Kakue npoayKTsl peakiiuyu o0pa3yrTcst pu

peaKIMy HeUTpaau3anun?

~

CdopmynupyiiTe 3aK0H IMMOCTOSTHCTBA COCTaBa?

8. HanwumuTe mojHbIe 2IEKTPOHHYIO KOHGUTYPALIUIO aTOMa KUCIOpoAa (MTOPSIKOBBIA
Homep B Tabmuie .M. Menneneena 8) u aroma xJjiopa (MOPsAKOBIN HOMEp B Ta0JIUIIe

JI.N. Menneneena 17).

9. Vxkaxwure, y KaKuX U3 HIDKE IPUBEICHHBIX MOJIEKYJ] XUMUYECKHE CBS3U UMEIOT
noJisipHbIi Xapakrep: Fz, CO, Hz

10. {aiiTe onpeneneHne BAIGHTHOCTH.

11. Kakas »5eKTpoHHast KOHPUrypamus aTOMOB SIBJISI€TCS] yCTOMUUBOM?

12. MounsipHas macca BemectBa? JlaiiTe onpenencHue u npuBeauTe GopMyiTy pacdera.

13. MonsipHas Macca SkBHMBajieHTa BemecTBa? [laiite onpenenenue u npuBeauTe Gopmyiry
pacuera.

14. ChopmynupyiiTe 3aKOH IKBUBAJICHTOB.

15. Peakuuu noHHOrO 0OMEHA UAYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

16. [aiite onpe/iesieHre CHUIBHBIM M CTIA0BIM 3JICKTPOTUTAM.

17. Chopmynupyiite npuniun Jle-Illatense.

18. B uéMm paznuune B CTPOSHUH BHEIIHETO SHEPTETHYECKOTO YPOBHS Y METAJUIOB U
HEMETAIIOB?

19. Kak ycTpoeHa KpUCTaUIMYecKast penieTka MeTaioB?

20. I3 npuBeaEHHOTO MepeyHsl BHIUIIUTE HA3BaHUS METAIIJIOB, 3aIIMILIUTE CUMBOJIBI 3TUX
AJIEMEHTOB: OJIOBO, KaIMUH, MBIIIBSIK, HOJI, OJIOBO, TEILTYp, OapHii, KPUIITOH, MOJHOICH,
celleH, PTyTh, OepHILIHiA, 60p.

21. Uro Takoe kopposus? Kakue BUIBI KOPPO3HH Pa3THIAIOT?

22. TlepeuncnauTe CrOCOOBI 3aIUTHI OT KOPPO3HH.

23. Kakne peaknny Ha3bIBAIOT OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIMI?




24. Kak HaliTH cTeNeHb OKUCIECHUSI aTOMa XUMUYECKOTO 3JIEMEHTA 10 PopMyJie ero
coequHenus?’Kakoii camblil 2JIEKTpOOTpULIATENbHBIN AeMeHT [leproandeckoi CucTeMsl
J.N. Menneneena.

25. Uto Takoe sektponu3? Kakue BUJIbI 3JIEKTPOIH3a Pa3IndaroT?

26. CpaBHHTE IPOILIECCHI THAPOIJIN3A U SIEKTPOIIU3A.

27. B Tpu mpoOupKH, coziepKaline MOPOIIKH MarHusl, kejae3a u cepedpa, 100aBuin
OJIMHAKOBBIN 00BEM COJISTHOM KUCIIOTHL. B Kakoii mpobupke He OyaeT HaOIroAaThCs
BhIjICNICHHE raza? B kakoii mpoOupke peakius CTaHeT MpoTeKaTh 6osiee OypHo? OTBET
o0ocHyiiTe.

28. Uto Takoe xumuueckast kKuHeTrka? UTo Ha3bIBaeTCsl CKOPOCTHIO XUMHUYECKON peakiun?

29. Copmynupyiite npasuio Bant-I'odda.

30. Kakoe cocTosiHre 00paTUMON peakIMy Ha3bIBAETCS XUMUYECKUM

31. OkucnuTeTbHO-BOCCTAHOBUTENbHBIC peakiuu. [IpuBenuTe mpuMepsbl THITUYIHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIEH.

32. I'ie pacnoiosKeHbl METAJUTBI B IEPUOUICCKON CUCTEME XUMUIECKIX DJIEMEHTOB
.M. Menneneepa?

33. B uém paznuuune B CTPOCHUH BHEITHETO YHEPTETUICCKOTO YPOBHS Y METAIOB U
HEMETaJUIOB?

34. TlepeunciuTe peakiuu, B KOTOPIE MOTYT BCTYIATh METAJLIBI.

35. Beruucnure maccy pub6o3sl CsHi100s, koTopyto cienyer pactBoputh B 180 T BoAbI, 4TOOBI
MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.

36. Kak mpoucxoaut arMmochepHast KOppo3us CTaau?

37. IlpuBenuTe mpUMEpHl KATOIHBIX U aHOHBIX MOKPBITUN I KOOAbTA.

38. Kakue Tumbl JUCIIEPCHBIX CHCTEM BbI 3HaeTe?

39. O0BSICHUTE MEXaHU3M YCTOWYMBOCTH KOJUTOMTHBIX CUCTEM?

40. Yro Takoe anmekrpodopes?

41. Yrto Takoe xoarymisius’?

42. Ykaxxute 0COOCHHOCTH OPraHUYECKUX COCTMHCHHM.

43. YrneBoaopoasl M UX Kinaccuuranus. YTo Takoe roMOJIOTUIECKUN Psf?

44. YrieBoaopoabl U UX u3oMepus. Hamucats Bce BO3MOKHBIE U30MEpHI A OyTaHa U
OyTeHa, a TakXe JUIs TMMeTUI0eH307a.

45. Kak Ha3bIBaeTcs GyHKIIMOHATbHAS TPYIIA allbJETUI0B U KETOHOB?

46. CymecTByeT 1 B3aUMOCBSI3b MEX/Ty CIIUPTAMH B KapOOHUIILHBIMUA COCTUHEHUSMU?

47. KakuM1 XMMHYECKUMH CBOMCTBaMH 00JIaJal0T aMHUHOKHCIIOTHI?

48. TlosicHUTE TEPMUHBI: BBICOKOMOJICKYJISIPHBIC COSTUHEHHSI M TTOJIUMED.

49. Kakue HU3KOMOJIEKYJSIPHbIE COSAMHEHHSI Ha3bIBAlOTCSI MOHOMEpaMu?

50. Kak BiausieT BeTMIrHA MOJICKYJISIPHON MacChl Ha CBOHCTBA BBICOKOMOJICKYJISIPHBIX ?

51. Kakue (usnueckne COCTOSTHUS XapaKTEPHBI A7 aMOP(PHBIX MOJTUMEPOB?

52. B yeMm 3aKkit04aeTcsi CyImHOCTh KOMIUIEMEHTAPHOCTH?

53. JlaiiTe onpeneneHue U KiacCUpUKaIUIO yriaeBo10B. Kakue yrieBopl Ha3bIBAIOT
MoHocaxapuaamu? [lonmucaxapunamu? [louemy ux Tak Ha3bIBAIOT?

54. Yto Takoe xupsl? [IpuBenute obmryto hopMyIy sKUPOB, OTPAKAIOIIYIO UX COCTAB U
CTpOCHHE.

55. ®opmMupoBaHKe HAITMOHATFHOW CUCTEMBI XHMHUECKOH 0€30MacHOCTH.

Kpamxue memoouueckue ykazanus

KoHTposibHbIe BOMPOCH! MO3BOJSIIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIETEHLUUN Y
CTyIEHTa TO JUCHUIUIMHE (WCTHOJB3YIOTCS TPU TONYYCHHH JIOMYCKa K BBHITOJHEHHIO
71abopaTopHOil paboThI, 3alIMTe OTYETA W MPU TMPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTepHana,
JUTSL CAMOCTOSITENIbHOM OIEHKHM KadecTBa OCBOCHHUS y4eOHOH NUCIUIUIMHBI, TIPU MOATOTOBKE K
IK3aMEHY).



HpI/I IMOUCKEC OTBCTOB Ha BOIPOCHI PCKOMCHAOBAHA OCHOBHAsA HW JOIIOJHUTCIIbHAA
auTeparypa

IIxana oyenku
OreHka Bammer* Omnucanue
CryzeHT 1eMOHCTpHpPYeT chOPMUPOBAHHOCTH KOMITETEHIINM Ha HTOTOBOM YpPOBHE, 0OHAPYKHB
aeT BCECTOPOHHEEe, CHCTEMaTHIeCKOe U IIy0OKOe 3HaHHE yIeOHOT0 MaTepuaia, YyCBOMI OCHOBH
5 3 YIO JINTEPATYPY U 3HAKOM C JAONOJHUTEIbHOMN JINTEPATYPOH, PEKOMEHI0BAaHHOM NPOrpaMMoi, y
MeeT CBOOOIHO BBIMONHATH TEOPETHUECKHE U IPAKTHUECKUE 3aIaHMUs, IPEyCMOTPEHHBIE ITPOT
paMMoii, cBOOOTHO onlepUpyeT NPUOOPETCHHBIMHI 3HAHHUSIMHU.
CTyzeHT 1eMOHCTpHpPYeT c(OPMUPOBAHHOCTH KOMITETEHIINH Ha CPETHEM YPOBHE: OCHOBHBIE 3H
4 2 QHHS OCBOEHBI, HO JIOIYCKAIOTCSl He3HAYNTEIbHbIC OITHOKH, HETOYHOCTH, 3aTPpyJHEHHMS IIPH aHa
JUTHYECKNX ONepalysiX, MepeHoce 3HAHNH 1 Ha HOBbIE, HECTAHIAPTHbIE CUTYAIIH.
CTyneHT 1eMOHCTpHpYeT COPMHUPOBAHHOCTH KOMIICTCHIIMY Ha 6a30BOM YPOBHE: B X0JI€ KOHTP
OJIBHBIX MEPOTIPUATHI JOIMYCKAIOTCS 3HAUUTENbHbIE OIINOKH, IPOSBIISETCS] OTCYTCTBUE OTIENTb

3 15 o
' HBIX 3HaHUI 110 HEKOTOPHIM KOMITETEHIUSIM, CTYACHT UCTIBITBIBAET 3HAUNTEIbHbIC 3aTPyIHEHHS
IpH ONIEPUPOBAHUH 3HAHUSIMHU MPHU UX NEPEHOCE HAa HOBBIE CUTYAIHN.
2 05 CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMIIETEHIINH Ha YPOBHE HIDKE 0a30BOTO, IIPOSIB

JISIeTCSL HEAOCTATOYHOCTh 3HAHUM.
1 0 [posiBsieTCs MOJTHOE WM MIPAKTUIECKH TTOJTHOE OTCYTCTBUE 3HAHUH.

*Kpumepuu OYEHKU YCNIHblLX Omeenios no OmoenbHOll meme aMC‘L;MI’ZJZMHbl

5.2 Ilpumepsbl TECTOBBIX 3aJaHUI

1. Xumuueckas popmyna cynbpuTa Kalblus

1)CaSOg4

2)CaSO0s3

3)CaS

4)CaS03

2. NaCl, K2SO4, H3PO4. CKoJIbKO BEIIECTB M3 MPUBEICHHON TPYIIITBI OTHOCSATCS K COSIM?
1)0

2)1

3)2

4)3

3. OT™meThTe rpynmy, B KOTOPOM MPUCYTCTBYIOT TOJBKO KHUCIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al03 u ZnO

3)Ca0 u SO2

4)SiO2 1 N2O3

4. HepaCTBOPHMBIM THIPOKCHIOM H IIEIIOYBIO SBISIOTCS COOTBETCTBEHHO
1)Pb(OH)2 u Ba(OH):

2)Cu(OH)2 u Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. IIponykrom B3aumoaeiicteust CI20 + H20 saBnsiercs
1)xnopHOBaTUCTas KUCIOTA

2)XJ0pHas KUCIOTa

3)constHast KUCIIOTa

4)xnopucTasi KUCIOoTa

6. Onpenenute MoneKysipHyto Maccy coeauHeHne CaCOa:

1)25

2)50

3)100

4)150

7. BeiOepuTe XapakTepUCTHKY COCTaBa MOJIEKYJIbI IPOCTOTO BEIIECTBA:
1)cocTOuT M3 aTOMOB OJTHOTO BH/A

2)COCTOUT U3 aTOMOB Pa3HOTO BU/IA



3)coaep KUT TOJIBKO JiBa aToMa

4)conepKUT TOJILKO OJIUH aTOM

8. O003HaUYbTE TEMEHT, KOTOPHI BXOJUT B COCTAB TJIABHOM MOATPYIIIIHL:

1 )xanbIuit

2)xkene3o

3)menp

4)pTyTh

9. Onpenenure 4YMCIO DIEKTPOHOB, KOTOPOE MOXKET cojepxkaThcsi Ha f — momypoBHe
DIIEKTPOHHON 000JIOYKH:

1)7

2)8

3)10

4)14

10. Ykaxxute 4yuciio IPOTOHOB B siJIpe aToma 1o Homepom 20:

1)10

2)20

3)30

4)40

11. KoBasieHTHAas CBs3b MeXAy aToMaMu A-B ocylecTBisieTcs 3a CUeT:

1)iepexona annekTpoHa ot A k B

2)cui 3IEKTPOCTATUUECKOTO IPUTSKEHUS MEXTy aTOMaMU

3)repekphIBaHUs aTOMHBIX opOuTanelr atToMmoB A u B

4)nepexojia mapsl MEKTPOHOB 0T A K B

12. MlonHas cBSI3b OCYLIECTBIIACTCS B pe3ybTaTe:

1)oOpa3oBanus 001IEH IEKTPOHHON aphI

2)nepexoa 3EeKTPOHHOM Mapbl OT OJIHOTO aTOMa Ha CBOOOIHYIO OpOUTANb APYTrOro aToMa

3)cui1 3IEKTPOCTAaTUUECKOTO MPUTSKEHUS MEKIY HOHAMU

4)cMerieHus IEKTPOHHOM Mapbl OT OJHOTO aTOMa K JPyromMy

13. Haubomnpmiee 4rciao HOHOB 00pa3yeTcsi MPH TUCCOIMALINH STICKTPOIUTA

1)K2S04

2)LiOH

3)H3PO4

4)Al>(S04)3

5)NazPO4

14. 3meHeHuUe AaBICHUS HE CMENIAeT PABHOBECHS B CUCTEME:!

1)Ha: + Se =H2Se

2)Hz+ Cl2 =HCI

3)H2 + Br, = HBr

4)NO + O2 = 2NO>

15. OkucauTens — 3T0 aTOM, MOJIEKYJIAa MJIM HOH, KOTOPBIH

1)BoccTanaBnuBaercs

2)[IpUHUMAET JIEKTPOHBI

3)okucnsercs

4)0Ta€T CBOM AJEKTPOHBI

16. IIpu 351eKTpOIN3€ BOJHOTO pacTBOpa HUTpATa KAl Ha aHOJIE BBIACIISIETCS:

)02

2)NO>

3)N2

4)H>

17. Tlpu smekTposu3e pacTBOpa HOMIA HATPUS y KaTo/la OKpacka JJakMyca B pacTBOpE:

1)xpacHas

2)cuHss



3)dbuonerosas
4)xénras
18. Bomopoa o6pa3yeTcst mpu 3JE€KTPoJIn3e BOJAHOTO pacTBOpa:
1)CaCl;
2)CuSOq4
3)Hg(NO3):
4)AgNO3
19. 3aBUCHMOCTb CKOPOCTHU PEAKIUH OT TeMIIEpaTypbl ONPEAEIAETCS. .
D)IIpaBunom Bant-I'odda
2)[Ipunmunom [Taymm
3)3axonamu Payns
$HIIpasmiiom Krnaiinepona-MenaeneeBa
20. XUMHYECKOE PABHOBECHE MOJYKHO OIPENEIUTb, KAaK TAaKO€ COCTOSHUE CUCTEMBI
pearupyroumux CUCTeM, Ipu KOTOPOM ...
1)ckopoCTh IPsIMOi peakiuu O0JIbIIE CKOPOCTH 00paTHOM peakinu
2)cKopocTh 00paTHOM peakiuu OOJIbIIe CKOPOCTH MPSAMON peakluu
3)ckopocT NpsAMOI 1 00paTHON peakuii paBHbI MEXAY CO00i
4)cKOpOCTh MPSIMON PEAKIIMHI MEHBIIE CKOPOCTU 00OPaTHON peaKiuu
Tect Ne 2 (Ha cooTBeTCTBHE 1 OTKPBITOr0 THIIA)
1. YcTraHOBHUTE COOTBETCTBHE MEKIY pEareHTaMu U KPaTKHUMH HOHHBIMH YpaBHEHHUSIMHU
peaKkuuii
A. BaCl> u Na;COs
b. Ba(NOz3)2 u H2SO4
B. CuCl2 u NaxS
1. Ba®* + SO4* = BaSO,
2. Cu**+S* =CuS
3. Ba?* + COs?> = BaCOs
4.Ba’* + S* = BaS
A b B

2. Bocnonb3yiitecs Tabnuueit J.M. MenneneeBa M ycTaHOBHUTE IOCIEA0BAaTENBbHOCTh
BO3pAacTaHUs 3apsija sapa dJIEMEHTOB:

1)kanmit

2)HaTpuii

3)pyoumit

4)akTHHUH

3. YcTaHOBHTE COOTBETCTBUE MEXKAY CUMBOJIOM DJIEMEHTA U €TI0 Ha3BaHUEM:

I'. AmmoMunnii

4. YCcTaHOBUTE COOTBETCTBHE:

Cxema uzmenenusi cmenenetl OKUCIeHUs.
1.Cr% — Cr 2+

2.Cr¥* > Cr?t

3.Cr% > Cr3

4.CI"t - cr!

Ilpoyecc

A. Oxucnenue



b. Boccmanoenenue
5. YCTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XMMHYECKOW PEAKIMW W BhIpAKEHUEM

3aKOHA JEHCTBYIOLIUX MAcC JJIs IPSIMOM peakLuu

Cxema pCaKIuu: Bpra)I(eHI/Ie 3aKOHa ﬂeﬁCTByIOMHX Macc:
A. CaO(1)+CO2(r)=CaCO3(T) 1. V=K[NOJ? [Cl]
B. 2NO+Cl,=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NHj3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na,S04+H20 4. V=K[NaOH] [H2S04]
5. V=K[NHjs]
6. V=K[H2]® [N2]
7. V=K[CO,]
8. V=K[CaO] [CO;]
A b B I
6. YpaBHeHI/Ie KOHCTAHThI paBHOBECUA FeTepOFeHHOP'I p€aknuun
CuCO3(1)«>CuO(T)+CO2(T) numeet BUL
7. OKHCIIEHHEM Ha3bIBAETCH nponecc aTOMOM, MOHeKyJIOﬁ ]I HOHOM
DJIEKTPOHOB
8. BoccraHoBieHreM Ha3bIBaeTCH mpouecc aTOMOM, MOJ'IGKYJ'IOI71 NN

HOHOM JJICKTPOHOB

9. YcTraHoBUTE COOTBETCTBHE MCKAY CXEMaMH IIPCBpallCHUs BCHICCTB U U3MCHCHUCM

CTCIICHHU OKHUCJICHUA a30Ta.

Cxema peakiuu

A. PH3 + NO — H3POs+ N>

B. P+ NO2 — P20Os+ NO

H3MeneHune cTerieHy OKUCIIEHHS a30Ta
1.-2 > +5

2.+3 > +5

0—+5

+2—0

. — 12

.-2—0

o LA W

b

10. YcraHoBUTE COOTBETCTBHE MEX]Y CXEMOH XMMHUYECKOM peaklUd U BEUIECTBOM-

BOCCTaHOBHUTEJIEM B HEM.

Cxema peakuuu:

A. H2S + O2 — SO2+ H20

B. SO3+ KI — I» + K2SO3

B. MnO2+ HCI — MnCl2 + Cl2 + H20
BoccranoButenn

1. MnO2

2.S03

3. H2S

4. KI

5. HCI

b B

aHo¢C 6YILCT MIPpOTCKATh PCaKI M, YPABHCHHUC KOTOpOﬁ UMECT BU

11. IIpm HapylIeHNH HHMKENEBOTO MOKPBITHS Ha >KEJIE3HOM HM3JEINHM B KHCIION Cpele Ha

12. TIpu paboTe TalbBAHUYECKOTO JIEMEHTA, COCTOSIIETO U3 KaJIMUEBOTO U HUKEIIEBOTO

ANIEKTPOAOB, NorpykeHHbIX B 0,02M pacTBOpHI MX CyIb(paToOB, Ha KaTojAe MPOTEKaeT peaxiys,

ypaBHEHUE KOTOPO UMEET BUJT




13. [Ipu HapylIeHUH OJIOBSIHHOTO MOKPBITUS HA YKEJIE3HOM M3CIINU B KUCJIOW cpele Ha
aHoJie

OyZeT MpoTeKaTh PeaKius, ypaBHEHHE KOTOPO UMEET BU/I .

14. YpaBuenue 7n=C-R-T, xoTOopoe BbIpa)kaeT 3aBUCUMOCTb MEXKIY OCMOTHYECKUM
JABJICHUEM pa30aBICHHBIX PACTBOPOB HEAICKTPOIUTOB TPH IOCTOSHHON TeMIeparype u
MOJIIPHOW KOHILIEHTpalueld pacTBOPEHHOTO BEIIECTBA, HA3BIBAETCS 3aKOHOM

15. Haumenbiiag HeaeanuMasi 4acTHLA DJIEMEHTOB —

16. HammeHnbIas 4acTuiia BemecTa, 00yclaBIuBaloIas ero CBOWCTBa —

17. O0BeM 0IHOrO MOJIb ra3a - JL.

18. K peakuusimM, mpoTeKaromux 0€3 N3MEHEHHs JJIEMEHTHOTO COCTaBa MPOCTHIX BEIIECCTB,
OTHOCHTCSI, HaIpuMep, npeBpaiieHue rpaputa B anmas: C(rpadur) 2 C(ammas) PeareHtsl u

HPOAYKTBI PEAKLIUU Ha3bIBAKOTCS MOIUPUKALISMU.

19. Peakuun — peakluy, B Pe3yJIbTaTe KOTOPBIX M3 OJHOIO CIIOXKHOTO
BEIIIECTBA 00pa3yeTcs /1Ba WM HECKOJIbKO HOBBIX BEILECTB.

20. Peakuuun — peakuuu, B pe3yibTaTe KOTOPBIX aTOMBI IIPOCTOT'O BEILIECTBA

3aMelaloT aTOMBI JPYTOro JIEMEHTA B CII0)KHOM BELIECTBE.

Kpamxue memoouueckue ykazanus

TectupoBanue NPOBOAUTCS NPU 3aBEPUICHUM HM3Y4YEHHUS NPONACHHOIO MaTepuana IIo
OTJIeNbHBIM pa3zzenam TeM. CyMMapHasi OLl€HKa [0 MPOHIEHHBIM TECTaM IEPEBOIUTCS B OaljIbl €
COXpaHEHHEM MPOINOPLUI, COTIACHO KPUTEPUSIM OLIEHKU (MaKCUMaJIbHBIN Oajll 10 CyMMe TECTOB
—20). Bpems TectupoBanus, 00614HO HE MeHee 40 MUHYT. Pe3ynbraThel TECTUPOBAaHUS IPOBEPSIET
IIPENoAaBaTellb.

Ilxana oyenku

OrneHka Bamsr Omnucanne

5 19-20 Brimoaneno 6oiee 90 % 3amanmii

4 14-18 Brmonneno ot 70 no 89 % 3aganuii
3 10-13 Brimonaeno ot 50 mo 69 % 3ananuii
2 6-9 Beimoaneno ot 30 1o 49% 3amanmii
1 0-5 Breimoaneno menee 30%

5.3 Ilpumep 3a1aHuil Ha 1a0opaTOPHYIO padoTy

[Tpumeps! 3aianuii 11 1a00paTOpHBIX padboT (11 Bcex GopM 00ydeHus):

3aganue 1

IIpencraBbre pazBepHyThli oTBeT. K 2 Mi1 pactBopa cynbdara meau (II) B mpobupke
n00aBbTE TaKOM ke 00BEM pacTBopa efakoro Hatpa. Uto Hadmonaere? CocTaBbTe MOJIEKYIISIPHOE
U HOHHOE ypaBHEHMs peakuuu. PaccMoTpuTe €€ ¢ mo3uLnil OKUCIEHUS-BOCCTAaHOBIEHUS. MOKHO
JIM OTHECTH pEeaKIi 0OMEeHAa U 3aMEIEHHUS K OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3aganue 2

[IpencraBbre pa3BepHyTHIN OTBET. B mpobupky Hanelte 4-5 mMi1 pacTBopa cyibdara Mmeau
(IT) u onmyctute B He€ Kycouek kene3a. OctaBbTe NpoOUpPKY B mTaTHBe Ha 1-2 MuH. CocTtaBbTe
YpaBHEHHSI PEAKIIMU ¥ PACCMOTPHUTE €€ C TIO3UIINN OKHCIICHUS-BOCCTAHOBIICHHUSI.

3aganme 3

[IpencraBere pa3BepHYTHIH OTBeT. OMyCTUTE CTEKISIHHYIO IMajlO4Ky Ha YETBEPTh B
COJISIHYIO KHCJIOTY. BTOpylo manouky omycTuTe B pacTBOp amMmuaka. [logHecuTe cMOueHHbIE
KOHIIBI TajioueKk Omm3ko npyr K apyry. Uro HaGmomaere? MOXHO 1 TOBOPUTH 00 MOHHOM
B3aMMO/ICHICTBUH BEIIECTB B JAHHOM 3KCIIEpUMEHTE?

3ananue 4

IIpencraBbre pazBepHyThIH O0TBET. B mpoOupky ¢ 2 M pacTBOpa T'MJIpOKCHIA HATpUs
HajeiTe 3-4 xamau cnupToBOro pactBopa denondranenHa. Uto HabmogaeTe? 3arem 100aBbTe
HECKOJIbKO KarleJlb COJITHON KUCIJIOTHI 10 00€CI[BEUnBaHUs pacTBOPA.

3aganue 5



[IpencraBbre pa3BepHyTHI O0TBET. B mpobupky HanelTe 2-3 M pacTBOpa XJIOpUAA WX
cynbdarta muHKa U 100aBbTe 7-10 Kamens pactBopa ménodn. B3ooaTaiiTe cogepkuMoe mpoOUpKH.
Uro nabmromaere? JloOaBbTe B MpOOMpPKY Takoil ke 00BEM pacTBOpa CepHOW KHCIOTHL YTo
HaOJronaere?

3ananue 6

3aXKMHUTE B METAITMYCCKUE MU HeOobmoi kycouek Mena (CaCOz3) u mpokanuBanTe
€ro HECKOJIbKO MHUHYT HaJ IJIaMEHEeM cIupTOBKM. Ha kakue BemiecTBa pasnaraercs KapOOHAT
KaJIbIUs IPU HAarpeBaHUU? 3aluIINTe YPaBHEHUE PEaAKIIUHU.

3ananme 7

B otnmensHBIX mpobupkax uccnenyite otHomeHue okcuaa kKambims (CaO) x comnsHO#
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercs? Hanumunrte ypaBHEHHE peakLUU.
AHanornuHbele omnbIThl mpoBeauTe ¢ okcuaoM Meau (CuQO). ChenaiiTe BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

[TomecTtruTe B poOUpPKYy HEOOIBIIOE KOJMYECTBO KPUCTAIUIMYECKOTO aleTaTta HaTpus U
npuiieiTe pacTBop cuiibHOU cojisiHoi kucinotel (HCL). ITo xapakTtepHoMy 3amaxy OmpeneanuTe
oOpa3oBaHue yKCycHOH kucnoTbl. CocTaBbTe ypaBHEHHE peakiuu. KakuMm MeTooM mojaydyeHa
YKCyCHasl KHCIIOTA.

3aganue 9

[IpurotoBbre 2M (AByMoOsiHbIN) pacTBOp NaCL.

3aganue 10

[IpuroroBete 15% xy10pHaa HaTpusi.

Kpamkue memoouueckue ykasanus

Pe3ynbrathl, monyd4eHHbIE B XOJ€ IKCIHEPUMEHTA JOJDKHBI OBITh OQOPMIICHBI B BHJE
otuera. CTyI€HTOM JOJKHBI OBITH TIOJATOTOBJIEHBI OTBETHI HA KOHTPOJBHBIE BOIIPOCHI IO TEMaM
paboT TMpakTUKyMma, pelIeHbl 3afaHus Ja0OpaTOPHBIX MPAKTUKYMOB U METOAMYECKHX
pexkomeHaauui. 6. Meronuueckue ykazaHus 110 OpraHu3alui U3y4eHUs! JUCIIUILIMHBL (MOIYIIS).
[Tpu moucke 0OTBETOB Ha BOIIPOCHI PEKOMEH/I0BaHA OCHOBHAS U JIOTIOJHUTEIbHAS JINTEPATypa.

IlIxana oyenku
OmneHka Bammer* Omnncanne
CTyzIeHT NeMOHCTpUpPYET COPMHUPOBAHHOCTh KOMITETEHIINH, 0OHAPY)KHBAEeT BCECTOPOHHEE, CH
cTeMaTH4YecKoe U Ii1y0oKoe IMoHNMaHKe yueOHOTo MaTepHala, IoJIHOCThIO ChOPMHPOBAHBI YMe
HYSL ¥ HABBIKY TIPY BBINOJHEHHUH J1a00paToOpHO paboThl, 0OPMIIEHHH Pe3yIbTaTOB U 3aIUTE O
TYeTa 110 JaOOpaTOpHOi paboTe. Bce 3amaHus OCBOCHBI.
CTyIeHT NeMOHCTpUpYeT chOPMHUPOBAHHOCTh KOMIICTCHIIMH Ha CPETHEM YPOBHE: OCHOBHBIC 3H
aHUs OCBOGHBI, yMEHHS M HAaBBIKHU IIPH BBINOJIHEHHH JTa00OPaTOPHOI paboThl, 0OPMIICHUH pe3y
4 2 JIBTATOB U 3all[UTE OTYETA 110 JIAOOpaTOpHOi pabore chopMupoBaHsl. Bce 3amaHust OCBOCHbI, H
0 JIOIYCKAIOTCS] HE3HAUYUTENbHbIE OIINOKN, HETOYHOCTH, 3aTPYAHEHUS IIPU aHATUTUYECKHX OTle
panusx.
CTyaeHT IeMOHCTpUpPYeT chOPMHUPOBAHHOCTh KOMIIETEHIIMIT Ha 6a30BOM YpPOBHE: B X0JIe KOHTp
OJIBHBIX MEPOTPHUSATHI JOMYCKAIOTCS 3HAYMTENbHBIC OIIHOKHU, CTYACHT UCIIBITHIBACT 3HAUYUTEIb
HbIE 3aTPY/AHEHUS [IPH [IEPEHOCE 3HAHM Ha HOBBIC MIPAKTUYECKHE CUTYAllMH. YMEHHS M HaBbIK
Y TIpH BHITIOJTHEHUH JT1a00paTopHOil paboThI, 0GOPMIICHHH PE3YNIFTATOB M 3aIIUTE OTYETA IO J1ad
opatopHoi paboTe copMUPOBAHBI HEMIOIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C
(OpMyITMpPOBaHbI BBIBOJIBIL.
CTyneHT IeMOHCTpUpPYET cOPMHPOBAHHOCTh KOMIIETEHIIMH Ha YPOBHE HIDKE 6a30BOTO, POSIB
JISIETCS] HEOCTaTOYHOCTh 3HAHUH, YMEHHIT 1 HABBIKOB
1 0 ITposiBAsIETCs] OJTHOE WITH IIPAKTHYECKH [OJTHOE OTCYTCTBHE 3HAHUH, YMEHHIT M HABBIKOB

*OIleHKa 10 OT/IeTTLHOM TabopaTopHOU paboTe

2 0,5

5.4 Ilepeuens TeM pedepaToB

Tewmsl pedpepaToB "Tunsl xumuueckoii cszu" (1 cemectp), «OO0IIHE CBONCTBA METAIIIOB)
(2-i1 cemectp), «BBICOKOMOIIEKYIISIPHBIE COSANHEHHS. JKOJIOTHYECKass 0e30MacHOCTh Mpolecca
CO3/aHMsI TOJMMEPOB U MojuMepHbIX MarepuasoB (IIM), ux skcrulyaTanuu M yHUYTOXEHHS
orxonoB [IM» (2-# cemectp).



Pedepar nomkeH ObITh 0)OpMIIEH B COOTBETCTBUHU C YCTAHOBJIEHHBIMH TPEOOBAHUSMHU
TpeboBanusi kK OQOPMIIEHHIO TEKCTOBOM YaCTH BBITYCKHBIX KBaTU(UKAIMOHHBIX pPadoT
(mpoekToB), pedepaToB, KOHTPOIBHBIX pabOT, OTYETOB 10 MPAKTUKAM, JIAOOPATOPHBIM padoTaMm.
Crpykrypa u npaBuia opopmienus. CK-CTO-TP-04-1.005-2015

Kpamxue memoouueckue yxazanus

[TuceMenHslii pedepar sBisieTcs 00s3aTenbHON paboToM U HEOOXOAUMBIM YCIOBUEM IS
C/1a4M JUCLUTUIMHEI.

O6bem pedepara — 15-20 crpanun. Pedepar sBiusercs ydeOHO-MCCIEAOBATEIBCKOM
pabotoii. 50 % TekcTa pedepara JOHKEH COCTABISAThH OPUTHHAIBLHBIM aBTOPCKHIA TEKCT.

Crtpykrypa pedepara. Pedpepar momxeH cocTosiTh U3: TUTYIA, COACPKAHUS C YKa3aHHUEM
CTpaHMIl pPa3leNnoB pedepaTa, BBEACHUS (OTPa3UTh AKTYyalbHOCTb TEMbI, €€ BaXHOCTH IS
MOHMMAHHUA XUMHUYECKUX TMPOILIECCOB, MPHUHAICKHOCTh K (PyHAaMEHTaIbHBIM MOHSATHSIM
XUMHUH, 0003HAYUTH I[ETU ¥ 33/la4dl MMHUCBMEHHOW paboThI), OCHOBHOW YacTH, COACpXkKalen
HECKOJIBKO pa3/ieioB/TiaB (B KOHIIE KaKJI0H TiaBbl/pa3ziena — KpaTKHUe BBIBObBI), 3aKIIIOUEHUS
(0603HAaUNTH BBHIBOJBI, KOTOPBIE JOJKHBI COOTBETCTBOBATH 3a/ayaM pPalOTHI, IIOCIIE BHIBOJIOB
00001IUTh U3YYEHHBIH MaTepHall, MOABECTH UTOTU pabOThl, OCHOBaHHbIC HA aHAJIM3€ 3aKOHOB
XUMHH, PACCMOTPEHHBIX, CHCTEMATH3WPOBAHHBIX M THIATEIBHO H3YyYCHHBIX IpH paboTe ¢
JUTEPaTypoii), CIIMCKa TUTEPATyphl (HE MEHEE 5-TH UCTOUYHUKOB). PedepaTsl CTyIEHTOB TOJIKHBI
OTIIMYATHCA.

Llkana oyenxu
OmueHka bamner* Omnucanne
CTyzneHT 1eMOHCTpHUpPYET c(hOPMUPOBAHHOCTH KOMIIETEHIINH HA HTOTOBOM yPOBHE, 00HAPYKHBAET
BCECTOPOHHEE, CHCTEMAaTHYECKOE U ITyOOKOe 3HaHHE yIeOHOTO MaTepHana, yCBOMI OCHOBHYIO JIUT
epaTypy M 3HaKOM C JOIIOJIHUTEIBHO JINTepaTypot, peKOMEHIOBaHHOM POrpaMMOii, yMeeT CBOO
OJTHO BBITIOJIHATH NPAKTHYECKHUE 3aJJaHusI, IIPEYCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO OllepHpyeT
npruoOpeTeHHBIMU 3HaHUsIMU. OdopmiteHre pedepaTa U ero OpUrHHaIFHOCTh COOTBETCTBYIOT yCTa
HOBJICHHBIM TPEOOBaHHUSIM.
CryzneHT 1eMOHCTpHUpPYeET c(HOPMUPOBAHHOCTH KOMIIETEHIINH Ha CPEIHEM YPOBHE: OCHOBHBIC 3HAH
Hs1 OCBOEHBI, HO JOITYCKAIOTCS] He3HAYNUTENbHbIE OMNOKN, HETOYHOCTH, 3aTPYAHEHUS P BIIOTHE
4 10 HUM aHaJIM3a JUTEpaTyphl, IIepeHOCce 3HAHUH U Ha HOBBIC, HECTaHIApTHEIC CUTyaun. Pedepar oo
PMIICH C He3HAYUTEIbHBIMH 3aMedaHus M. OpUTHHAIBHOCTS pehepaTta COOTBETCTBYET YCTAHOBIIE
HHBIM TpeOOBaHHSIM.
CTyzneHT 1eMOHCTpHpPYeT chOPMUPOBAHHOCTH KOMITETEHIIMH Ha 0230BOM YPOBHE: B X0/i¢ KOHTPOI
BHBIX MEPOIIPUSTHI JOIYCKAIOTCS 3HAYUTENIbHBIE OIIMOKH, POSIBISIETCS OTCYTCTBHE OTIEIBHBIX 3
3 7 HaHUMH, CTYACHT UCIBITHIBAECT 3HAUNTENbHBIE 3aTPYAHEHHS IIPH ONIEPHPOBAHUN 3HAHUSMH IIPH UX IT
epeHoce Ha HOBbIe cuTyarmu. Pedepat odopmireH co 3HaUNTETEHBIMI 3aMedaHusIMU. OpHTHHAIBH
OCTh pedepaTa COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHHSIM.
CTyzneHT 1eMOHCTpHUPYeT cHOPMUPOBAHHOCTD KOMITETEHIIMH Ha YPOBHE HIKE 0a30BOTO, MPOSIBIISIE
2 3 TCs HEJIOCTATOYHOCTh 3HaHui. OpopmieHue pedepata U €ro OPUrHHATEHOCTD HE COOTBETCTBYIOT
YCTaHOBJICHHBIM TPEOOBaHHSIM.
[MposBnseTcs MoTHOE WM MPAKTHIECKH IOJHOE OTCYTCTBHE 3HaHui. Odopmnenue pedepaTa u er
0 OPUTHHAIBHOCTH HECOOTBETCTBYIOT YCTAHOBIEHHBIM TPEOOBAHHSM.

*banisl 3a ouH pedepat (1-m cemectp - 1 pedepart, 2 cemectp - 2 pedepara)

1 0

5.5 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHMl

IIpumepsl 3axa4:

3agaua 1.

CocTaBbTe CXeMy YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEILHON pEaKIny, UAyIIeH 1Mo
cxXeMe

KMnO4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2SO4 + H20

3anpaua 2.

CocTaBbTe CXeMy ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHLHON pPEAKIIMH METOJ0M
AJIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAOIIETO B MICIIOYHOM cpejie:

KMnOs + KNOz + KOH — K2MnO4 + KNO3 + H20

3agaua 3.

CocTaBbTe CXE€My YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHLHON pPEAKIIMH METOJ0M
AJIEKTPOHHO-UOHHOTO 0ajlaHca, MPOTEKAOIIETO B KHCIIOH cpejie:



KMnOs + H2S + HaSO4 = MnSO4 + S + KoSO4 + H20O

3agaua 4.

CocraBbTe CXeMy YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIUU METOJI0M
3IEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAIOIIEro B HEUTPaIbHOU cpeie:

KMnOs + KNOz + H20 — KNO3 + MnO; + KOH

3agaua 5.

CocraBbTe CXeMy TallbBAHUYECKOTO 3JEMEHTa, B KOTOPOM DJIEKTPOJaMU SBIISIIOTCA
MarHueBass M LMHKOBas IUIACTHUHKHU, OIYIIEHHbIE B pAacTBOPbl HMX HOHOB C aKTUBHOMN
KoHIeHTpanued 1mone/n. Kakoil metamn sBiIseTcs aHOAOM, Kakoil karomgom? Hamwmmre
ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHOM PEaKIK, TPOTEKAIOIIEH B ’TOM rajlbBaHU4YEeCKOM
aneMeHnTe, u BerauciuTe ero DJ1C.

3agaua 6.

Kaxkas Macca Meu BbIIEIIUTCS Ha KaToJe MU AieKTpoiinse pactBopa CuSO4 B TeueHuu 14
npu cujie Toka 4 A?

3amaua 7.

B 600 cm® BobI pactBopeno 30 r BemiecTBa. BeruncianTe MaccoByro 10110 BeniecTa B %
(POLIEHTHYIO KOHIIEHTPALIHIO)

3anaua 8.

[lnotHOCT, 40% pactBopa HNOs paBra 1,25 r/cM®. PaccunrtaTh MOIApHYIO
KOHIIEHTPAIIMIO 3TOTO PacTBOpa.

3agaua 9.

VYpaBHsiiTe CIEQYIOMIYI0O CXEMYy pEeaKIHH, HCIONb3ys METOJl HOHHO-3JIEKTPOHHOTO
Oananca. Ykaxute okuciutens U Boccranopuresb KoCroO7 + HCl — CrCls + Cly + KCI + H20.

3amgaua 10.

VYpaBHsiiTe CIEQYIOIIYI0O CXEMYy pEaKLMH, HCIONb3ysl METOJ HOHHO-3JEKTPOHHOTO
Oananca. YKaxuTe OKHCIUTENb 1 BoccTaHoBUTEb. KBrO3z + FeSO4 + HoSOs — Feo(SO4)3 + KBr
+H,0.

3amgaua 11.

Cxonbko rpaMmoB NaOH Hazo B3sth st mpurotosinenns 0,5 avm® 0,02m pactBopa?

3amgaua 12.

K 11m3 20% pacTBOpa rHapoKcHa HATpHs, IIOTHOCTH KoToporo 1,22 r/cm®, mpubasumu
10 xv° Boztbl. BBIYMCINTE MPOIEHTHYIO KOHIIEHTPAIHIO TTONYIEHHOTO PacTBOpA.

3agaua 13.

N3 400 r 20% pacTBOpa IpH OXJIAXKIEHUU BBIIETWIOCH 50 I paCTBOPEHHOTO BEIIECTBA.
KakoBa MaccoBasi 101 OCTaBIIErocst pacTBopa?

3amgaua 14.

3anummTe 2JIeKTPOHHBIE KOHGUTYpaluu cienyomux noHos: Cl; Ca**: APF*; O

3anauva 15.

3anmumuTe TPUBEAEHHBIC HIDKE CXEMBI, 3aMCHHUB BOINPOCHTEIBHBIA 3HAaK Ha
COOTBETCTBYIOLIUI cuMBOI: PPy, OyKBY, 3Haku "+" umm "-"

1. Ba’ - 78 — Ba**

2.Br?... % — Br

3.?7-28 — Sr**

4.8°+28 — S?

5.Fe?-& — Fe**

Kpamkue memoouueckue ykasanus

KaxxnoMy CTyneHTBl BBIIAIOTCS WHIWBUYyaJbHBIC 33/JaHUS. 3a7aud BBIOIHSIOTCS bIB
MMUCbMEHHOM BHJIC W JIOJDKHBI OBITH O(OpMIIEHBI B BHE OoT4deTa. [Ipu BBHIMOTHCHHH 3a7ad
PEKOMEH/IOBaHA OCHOBHAs M JOMONHUTENbHAas nuTeparypa. OTAenbHBIE BapUaHTHI 3a7ad
pazOuparoTcs B ayJJUTOPUU U HA KOHCYJIBTAIIHH.

Ilxana oyenku
[ Onenxa [ Bammwr* | Bawmer** | Onmcanue |




5 1 2 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYICHT MOKET OOBSCHUTD (PU3HUECKUIT CMBI
CJI IIOJTy4EHHBIX PE3yJIbTAaTOB, CAENIATh BHIBOJL

4 0,75 15 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYICHT MOKET OOBSCHUTD (PU3HUECKUIT CMBI
CJI TIOJTYYEHHBIX Pe3yJIbTaTOB, HE MOKET C/IeNIaTh BBIBOJ

3 05 1 Bce pacueTs! BBITOIHEHBI IPaBHIBHO, CTYICHT HE MOXET O0BSICHUTD (DM3NIECKHH ¢
MBICJI ITOJTYYSHHBIX PE3yJIbTaTOB, HE MOXKET CHETaTh BBIBO

2 0 0 Pacuersl BBITIOJIHEHbI HEMPABUIIBHO B OT/IETIbHOM YacTu 3a1auH, B CBSA3H C UeM IOy
YeH HEBEPHBIH pe3yabTar

1 0 0 PacueTs! BBIIONHEHBI HENPaBUIbHO

*Bbaruiel 3a oTAeNbHYIO 331249y B 1 cemectpe - 10 3amau
**Bbaipl 32 OTACIBHYIO 3a7a4y BO 2 ceMecTpe - 5 3a1a4

5.6 UToroBasi KOHTpPoOJILHAsI padoTa

KouTponbHas paborta mpeaycmapuBaeT pelleHHE 3ajady 1o BapuaHtaM. KoHTpoiibHas
paboTa npeaHa3HaYeHa CTyACHTaM 3a049HOM (popMbl 00yueHus

BapuaHTBhl KOHTpPOJIBHBIX 3aJaHUN TpeacTaBieHbl B ydeOHoM mocooum T.K.
Muxanbuenko, JI.B. benoyc Xumus: [Ipaktukym no o01meil 1 HeOpraHu4ecKoi XUMHHU. (CM. CTp.
35).

Kpamkue memoouueckue ykasanus

Kaxxapiii cTy[IeHT BBIMOJHSIET BapUaHT KOHTPOJIBHOTO 3aJaHusi, 0003HAUYEHHBIM JByMS
nocneqHuME  nudpamMu  HOMepa cTyAeHUeckoro Owmiera (mmdpa). Hampumep, HOMep
crynenueckoro omiera CT-03-235, nBe nocneanue uudpsl 35, UM COOTBETCTBYET BapHaHT 35.

IlIxana oyenku

OmueHxa Bammer* Onucanue

5 12/24 Bce pacueTs! BBINOJIHEHBI IPaBUIBHO, CTYICHT MOXET O0BSICHUTD (PH3MIECKHI CMBICI HOITy4YeH
HBIX pe3yJIbTaTOB, ClIEJIaTh BBIBOJL

4 10/12 Bce pacueTs! BBINOJIHEHBI IPABUIIBHO, CTYICHT MOXKET OOBSCHUTD (PU3MYECKUIT CMBICT MOIYYEeH
HBIX PE3YJIbTATOB, HE MOXKET CJIENaTh BBIBOJ

3 8/4 Bce pacueTs! BBIIOJIHEHBI IPABUIIBHO, CTYACHT HE MOXKET 00BSICHUTh DU3MUCCKUI CMBICI MOy
YEHHBIX PE3yJIbTATOB, HE MOXKET CJIEIaTh BBIBOL

2 0 PacyeTs! BEINTOJIHEHBI HENPABWIFHO B OTAENBHOM YacTH 33a1auy, B CBSI3U C YeM II0JIy4eH HEBEpH
bIii pe3ynbTaT. [IpaBuiibHO pemeHo 10 IpoueHTOB 3a1a4

1 0 PacyeThl BbINOIHEHb! HENPABHIBHO

*banibl 32 KOHTpObHYIO padoty (1 cemectp/2 cemectp)
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