MHHUCTEPCTBO HAVKH 1 BHICIUET'O OBPA30BAHMS POCCUIICKOI
OEJEPALIMU §
®I'BOY BO «MPKYTCKUI FOCYJIAPCTBEHHBIN YHHUBEPCUTET»

NEJATOr'MYECKUA HHCTUTYT

Kadenpa ecrecTBeHHOHAY YHBIX AHCHUILTHH

ﬁv’/’ivr' ¢ '7‘:/ './‘, BEPm IO
.
lllfl'_PeKT\bﬁ"f;.:T. S 177 A.B. Cemupos
2\ 55

ANNG)

N 1P Hions/2021 T

PaGoyas nporpamma qucnHnIMHBI (Moay.isn)
HanmenoBanne nucuummmns 51.0.31.01 Pemenne NPAKTHYECKHUX 3a1a4: XHMHSHA

Hanpasnenne moarotosku 44.03.05 IMexarormueckoe odpasoBanme (¢ AByMsi npoduIsiMu
MOArOTOBKH)

Hanpasnennocts (npoduins) moarorosku TexHomorusi — IKo10rus
Kpanuduxauus (crenens) BbIMycKHHKA bakanasp

®opma o0yyenus Ounas

Coraacosana ¢ YMC IIU UT'Y PexomennoBano kadeapoii:
ITpotokon Ne 10 ot «15» u%gﬁOZl I [Ipotokon Ne 9 ot «09» uronst 2021 .
IIpencenarens / M.C. IlaBnoBa 3as. kadeapoit @éff@/&’ O.I". TlenbkoBa

/

Upkytck 2021 r.



I. Hesm m 3amauum AucuMmauHbl (Moayas): Llens - ¢dopmupoBaHue CUCTEMBI 3HAHUH B
00JIaCTH XMMHUHM KaK OCHOBBI Kau€CTBEHHOIO NpO(eCcCHOHAIBHOr0 00pa30BaHMs; pa3BUTHE
YMEHMS aHalIu3a IPUPOAHBIX U TEXHOICHHBIX IIPOLECCOB C HCIHOJB30BAHUEM OCHOBHBIX
3aKOHOB XMMUH.

OCHOBHBIC 3ada9YM JUCHUIIIIUHBI:

- INOJTYYCHHUE CTyACHTaMHM OCHOB TCOPETHYCCKUX 3HaHUM II0 BCEM pasaciaM JUCHUIIIIMHBL IJId
OCYIICCTBJIICHHUA IIEJarorn4ecKol ASATEIbHOCTH Ha OCHOBE CICIHAILHBIX HAay4YHBIX 3HAHUM II0

XHUMHH;

— MpUOOpETeHNE MPAKTUIECKUX YMEHUHN /IS BHITIOJTHEHUS JIA00OPATOPHBIX pabOT U MOCIETYIOLIETO

X UCIIOJIb30BAaHUSA B HCI[EII‘OFH'—IGCKOﬁ JACATCIIBHOCTH.

II. Mecto nucuunymmubl B crpykrype OIIOII BO:

2.1. YueOHast qucuuIuinHa (MOIYJIb) OTHOCHTCS K 0053aTEIIbHONW YaCTH MPOTPaMMBI.

2.2. JInst u3y4eHus TaHHOHW y4eOHOH TUCIUIUTUHBI (MOAYJIIS) HEOOXOJMMBI 3HAHHSI, YMCHUS U
HaBBIKH, (HOPMHUPYEMbIEC PEALICCTBYIOMINMHE JUCIUILIHHAME: BBEJCHUE B HAYKH O KH3HH;
TICHXOJIOTHS 00pa30BaHMs U pa3BUTHS; podeccruoHanbHas MKT-kommeTeHTHOCTS negarora.
2.3. IlepeyeHpb NOCIEAYIOMUX YISOHBIX TUCIUIUINH, ISl KOTOPBIX HEOOXOIUMBI 3HAHMUS,
YMEHHS ¥ HaBBIKU, POpMUpyeMbIe TaHHOW y4eOHON TUCIMIUIMHON: IPUKIIaJHAst SKOJIOTHUS;
OMOTEXHOJIOTHS; TIUIIEBAsi XUMHUST; OPTaHU3aIHsI NCCIIE0BATEIbCKOM pabOThI IKOJIEHUKOB 110

3KOJIOTHH.

I11. TpeGoBanus K pe3yibTaTaM OCBOCHHS IMCHHUIIJIMHBI (MOAYJIA):

[TepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUCHHSI 110 TUCIUTIIHHE
(MOIyJTI0), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHUKEHUS KOMITETCHIINA

Komnerenuus NuaukaTopbl KOMIETEHIHIA PesyabTaThl 00y4eHHs
VK-1 WKyk 1 3HAET: CIIOCOOBI IIOUCKA U
Cnocoben Ocy1ecTBIsIeT MOUCK, aHayM3a nHpopMaluu
oCywecmeniame KPUTUYECKHH aHAJIN3 U CUHTE3 yMeEeT: IOHOCUTb JI0
nouck, Kpumudeckuii | ”HoOpMaLnuu, HeOOXOAUMOM s o0yyaromuxcs 6a3oBble
amaiuz U Ccumme3 | PELICHUs MOCTABICHHBIX 3aa4 peMETHBIC HAYy9HO-
ungopmayuu, TEOpPETUYECKHE MPEICTABICHUS
NPUMEHAMb BJIAJICCT: HABBIKAMU PEIICHUS
CUCMEMHBII  N0OX00 npodeccHOHANTBHBIX 3a]1a4
ol peuieHus

NOCMAGIEHHbIX 340aY

NKyki 2
IIpumeHsieT CUCTEMHBIN MTOAX0/
JUISL pEIIEHUs] TOCTaBJIEHHBIX 33/1a4

3HAET: MEXaHU3MBI TIONCKA,
aHalM3a U CUHTE3a
nH(pOpMaLIUHY, BKIIOYAIOIIHNE
CUCTEMHBIH MOJXO0/ B 00JacTH
o0Opa3oBaHMUs;

YMEET: aHAIU3UPOBATh
3a/1avy, paccMaTpUBaTh
BO3MOJKHBIE BApPUAHTHI €€
pEeIICHUs, OICHHUBAaA UX ITJIFOCHI
U MUHYCBI;

BJIQJIEET: METOaMU
YCTAHOBJICHHUA ITPUIUHHO-
CIIEICTBEHHBIX CBI3EH




OIIK-2

I/IJ—IK OIIK2.1

3HACT: OCHOBHBLIC

Cnocoben y4acTBYET B pa3paboTKe OCHOBHBIX | KOMIIOHEHTHI OCHOBHBIX H
yuacmeosamsw 6 | ¥ IONOJHUTEIbHBIX JTOTIOTHUTEIBHBIX
paspabomke 00pa30BaTeNbHBIX IPOrpaMM 00pa3zoBaTeNbHBIX IPOrPaMM
OCHOBHbBIX u YMEET: OCYILIECTBIISTh
OONONHUMENbHBIX pa3paboTKy mporpamm
0bpazosamenvHbix BJIQJICET: YHUBEPCAIbHBIMU
npocpamm, y4eOHBIMU JICHCTBUSIMU
paspabamuvleamo WK onxz.2
omoenvHhbvle ux | pa3pabarbiBaeT OTACIbHBIC 3HAET: OCOOEHHOCTH
KOMNOHEeHmMbl (8 mMoM | KOMIIOHEHTHI OCHOBHBIX U OTJEJbHBIX KOMIIOHEHTOB
uucne C | JOTIOJTHUTEIBHBIX OCHOBHBIX U JIONIOJHUTEILHBIX
ucnoIb308anuem 00pa3oBaTeNbHBIX IPOrpaMM 00pa30BaTeIbHBIX IPOrpaMM
ungopmayuonHo- YMEET: OCYIIECTBIIATh
KOMMYHUKAYUOHHBIX pa3paboTKy MPOrpaMMBbl O
mexHoI02UlL) XUMUU
Biaageet: UKT
NJK onk2.3
OCYIIECTBIISIET BHIOOD 3HAET: METO/Ibl pabOTHI C
WHCTPYMEHTApUS KOMITBIOTEPOM M OCHOBHOE
UH(OPMAaLIMOHHO- porpaMMHOe obecriedeHue,
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA | TpeOoBaHus [ ocymapcTBEHHOTO
[IPU IPOCKTHUPOBAHUH CTPYKTYPHI M | CTAHIAPTa K MPEAMETY
COJIepKaHUsI OCHOBHBIX U YMEET: OCYIIECTBIISITH IOUCK
JIOTIOTHUTEIIBHBIX uH(OpMAaIIUY B TEKCTOBBIX U
00pa3oBaTeNbHBIX MMPOTPaAMM AEKTPOHHBIX HCTOYHHUKAX
BJIa/ICET: HAaBBIKAMH MTOUCKA
uH(popMaLuu A
npodeccnoHaNbHOMI
JIeSITETTHHOCTH
OIIK-8 WK ornxs.1 3HAET: OCHOBBI
Cnocoben JleMOHCTpUpYET crieluaibHbIC €CTECTBEHHOHAYYHBIX U
ocyuecmenimo Hay4YHbIC 3HAHUA B T. 4. B MaTeMaTHYeCKUX 3HAHUN
neoazoeuyecKyio npeaMeTHOH 001acTu YMEET: HCIIOJIb30BaTh
0esimenbHOCMb Ha €CTECTBEHHOHAYYHbBIE U
OCHOBe CNeyuanIbHbIX MaTeMaTHYCCKHUE 3HAHUS JISI
HAYYHbIX 3HAHUL OpPUEHTUPOBAHUS B

UK onks2

OCYILIECTBIISIET MEJarOrMUECKYIO
JIeATETbHOCTh HA OCHOBE 3HAHUU
BO3PAacCTHON aHATOMHH,
(U3HONIOTHH U TIKOJILHOW TUTHEHBI

COBPEMEHHOM
UH(POPMALOHHOM
MPOCTPAHCTBE

BJIaJICET: TEXHUKOU
0e30MmacHOCTH MpH padboTe B
XMUMUYECKOH 1TabopaTopuu

3HAET: OCHOBHI aHATOMUU
yMEeT: ONPEe/IeIISTh
NCUX0(U3HOJIOTHYECKHE,
BO3pPACTHBIE 0OCOOCHHOCTH
o0yJaromuxcst
BJIAJIEET: CIIocobamMu
OCYILLIECTBJICHUSA




NJK oniks 3

BJIa/Ie€T METOJaMHU HAY4YHO-
MEJJarOrH4eCcKOro UCCIIeI0BAHUS B
MpeIMEeTHON 00acTH

HI[K OIIKS8.4
HCIIOJIB3YCT MCTOABI aHAJIM3a

IIEJarOrH4eCKON CUTYallNH,
npodecCHOHAIBHON pedIeKCUU Ha
OCHOBE CICIHATbHBIX HAYIHBIX
3HAHUU

[e1arOrMYecKor AeATeNbHOCTH
Ha OCHOBE 3HAHUW BO3PACTHOMU
aHATOMMHU, PU3UOJIOTUU U
IIKOJIBHOW TMTUEHBI

3HAET: OCHOBEI METOJIOJIOTUH
XHUMHUYECKOTO HCCIICIOBAHUS

YMEET: UCIIOJIb30BATh
€CTECTBCHHOHAYYHBIC 3HAHUS
TUTSE XUMHYECKOTO
UCCIICIOBaHHS

BJIAJICET: TEXHUKOU
oOparieHus ¢ JIabopaTopHBIM
o0opynoBaHUEM

3HAET: METO/Ibl aHAJIN3a

[IE€Arorn4ecKo CUTyalnnun
yMeeT: pedIeKCHPOBaTh
BJIAJICET: METOJAaMH aHAIIN3a

II€JarOrH4eCKOM CUTYalluH

IV. COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHbI

4.1. O0beM qMCUMILUIMHBI (MOYJIs1) U BUABI Y4eOHOH padoThI

Bup y4eOHoii padoThI Bcero CemecTpsl
yacos /
2 3 -
3a4YeTHBIX
eqMHnL /
OYH.

AyIHMTOpHBIE 3aHATHS (BCEro) 80/2,22 80
B Tom uuncne:
Jlexruu (JIek) 40/1,11 40
ITpaktuyeckue 3ansatus (I1p) -
JIaboparopHbie paboTsI (J1a0) 40/1,11 40
Koncyabranuu (Konc) 2/0,055 2
CamocrosiTesnnnast padora (CP) 26/0,72 26
Bun nmpoMexxyTo4HO# aTrTectanuu (IK3aMeH, 3a4eT) 26/0,72 26
KonTpons (KO) 10/0,28 10
KonrakTtHas padora, Bcero (Kont. pad) 92/2,55 92
OOGm1as TpyI0€MKOCTb: 3a4ETHBIE €INHULIBI 4

qacChl

144/4 144




4.2. Cogepxanmne yueOHOro MaTepuajia JUCUUIIIMHBI

XUMUA

Paznen 1. OCHOBBI osmlgﬁ, ®M3NYECKON, KOJIJIOWTHOU U
AHAJIMTUYECKOU XUMUUN

1.1. ATOMHO-MOJ’IeKy.]'IﬂpHOC YUCHHC. OCHOBHBIE XUMHUYECKHE 3aKOHBI 1 IIOHATHUS

1.2. Ctpoenue aroma
1.3. [lepuoauueckuii 3aKOH U neproanueckas cuctema sneMentoB .M. Menaeneena.
1.4, XumMnueckasi CBA3b

1.5. Xumuueckas peakius

1.6. Teopus 31€KTPOJIUTUYECKON JUCCOLIHAIIIT

1.7. OcHOBBI KaUeCTBEHHOI'O ¥ KOJIMYECTBEHHOI0 aHainn3a Pa3nen

2. OCHOBBI HEOPTAHMYECKOU XUMUU
2.1. HemeTaiuisl
2.2. Metanibl TaBHBIX HOATPYIIT
2.3. Metasmibl TOOOYHBIX MTOATPYIII
Pazzen 3. OCHOBBI OPT AHMYECKOM 1 BUOJIOI MUECKOUM XUMUU
3.1. OcHOBHBIE KJIaCChl OPraHUYECKUX COCTUHEHUM
3.2. Opranuyeckue BEeIeCTBa KIETKU

4.3. Pa3nenbl 1 TeMbl JUCHUILIMH (MOAYJ1ei) U BUABI 3AHATHI

Ne | HaumeHnoBanu | Buabl yueoHoii padotsl, Bkiawouasii Ouenounbie | @opmupyem | Beero
1/ e paszena/ | caMOCTOSITEJILHYI0 padoTy cpeacTBa ble (B
1| TEMBbI 00yuyaouuxcsi, NPAKTHYECKYI0 KOMIIETEHI[H | Yyacax
NOATOTOBKY (IIPH HAJIMYHMH) U " )
TPYA0EMKOCTH (B 4acax) (MHAUKATOP
bl)
Texiu paxkr. | Jlao. CP
" 3aHATH | 3aHATH | -
bl bl
XUMUs
1 OCHOBEBI TECTHI, NAKyk1.1-2
ooI1ei, koHTposbHbl | U1Komk2.1-3
(U3HYECKOM, 20 i 20 12 € paboTHI, N AKonks.1,3,4 52
KOJUIOUTHOM U OTYETHI MO
AHATTMTHIECKO nabopaTOpPHBI
1 XUMHUU M paboTam
2 | OcHOBEI TECTHI, NKyk1.1-2
HEOPraHH4ecK | ;. ) 10 8 otuetel o | MAKomnk2.1-3 28
oM XUMHH J'Ia60paT0pHBI HHKOHK8.1,3,4
M paboTam
3 OCHOBEI TECTHI, NKygr.1-2
OpraHUYeCKOn oruetel o | MAKonk2.1-3 26
u 10 - 10 6 | mabopatopusl | UAKomnks.1-4
OMOJIOTHYECKO M paboTam
W XUMUH
Hroro | 40 - 40 26 106




IlepeyeHb T€M BO3MOKHBIX J1a00PATOPHBIX PadoOT

OrnpezienieHne SKBUBAJICHTa KapOoHaTa KalbIus

OmnpeneneHne OTHOCUTEIIBHOW MOJICKYJIIPHO#M Macchl okcuaa yriepoaa (IV)
OrnpezenieHne KpUCTAIUTM3ALMOHHON BOIbI

CKOpOCTh XMMHUYECKHUX peakinii. XuMuueckoe paBHoBecue. Karanus
PactBopsl. CBoiicTBa pacTBOpOB. PacTBOpUMOCTH BELLIECTB
DIEeKTpOoNUTHYECKAs JUCCOLUALIMS

Peakiuu okucneHus-BOCCTaHOBICHUS

OCHOBBI KAYECTBEHHOI'O aHAJIN3a BEILIECTB

OCHOBBI KOJINYECTBEHHOT'O aHAJIM3a BEIIECTB

0. Bogopon u ero coenvHeHus

1. lanorensl U ux COCIMHECHUS

12. IllenoyHble METAIJIBI U UX COCAUHCHHUS

13. Bepuunii, Maruui, meI09YHO3eMENbHBIC METAIUIBI U UX COCTMHCHUS
14. CpoiicTBa OpraHM4ECKUX COCIUHEHHI

15. CnoiicTBa O€JIKOB, KUPOB, YTIIICBOOB

RPRowoo~NoR~wNE

IIpumepbI OLIEHOYHBIX CPEICTB
Tecr 1:
1. Pacnonooicume opbumanu 8 nopsioxke ux 3anoJiHeHusl

a) 2s 0) 1s B) 3p r) 6 n) 4d e) 55

2. Opboumanvroe K6aHmMosoe YUcio 0Jis 4p-31eKmpoHo8 pasHo

a) 0 6) 1 B) 2 )3

3. Macnumnoe keanmogoe wucio ()ﬂﬂ 4d'3JZ€Kmp0H06 Mmootcem NPUHUMAanmsy 3HAYEeHUs
a)-1,0, 1
6)-2,-1,0,1,2
B)-3,-2,-1,0,1,2, 3
r)-4,-3,-2,-1,0,1,2,3, 4

4. Vkaoicume neeo3modicHvle KOHpuU2ypayuu
a) 1p°
6) 3p°
B) 35?
r) 3d°

5. MakcumanvHoe uucno 21eKkmpoHo8 Ha opoumanu, XapaxKmepusyrouweucs opoumaibHbim
keanmogvim uuciom | =3, pasno
a)2
0) 6
B) 10
r) 14
Tecr 2:
1. Dma monexkyna umeem 0se m-césa3u
a) IPONHH
0) MeTaH
B) YKCYCHasl KHCJIOTa
T') 5TaHOJI
1) IPOTEH



2. Hucno uzomepruix ankernos, coomsemcmeyiowux smnupuveckou popmyne CqHs, pasro
a) l 0)2 B) 3 r)4 n) S

3. PazeemenenHulil yenepoOoHblil cCKelem umeem
a) OyraHoH

0) Oyraauen-1,3

B) 1,4-1MMETHUIIOKTaH

r) AMOYTUIIOBBIN dPup

4. Konuuecmso mpemuunvix amomos yenepooa 6 monexyne 2,2-oumemui-3-3muineumana paeHo
a)l 0) 2 B) 3 r)3 n) 5

5. Tun peakyuu nponena ¢ bpomom
a) 3aMelIeHne

0) nmpucoeTMHEHUE

B) 3JIMIMUHUPOBAHKE

') OKHCIICHHUE

KonTpoJsbnas patdora 1:

BAPUAHT 1

1. 15 r conu pactBopunu B 235 r Boabl. KakoBa MaccoBas 7105151 paCTBOPEHHOI'O BEIIECTBA B
pactBope? (6%)

2. Ckonbko M 85.74%-Hol cepHOM KUCIOTH (p = 1.835 r/CM3) HY)KHO JUISI IPUTOTOBIICHUS 271 4H.
pactBopa? (256 mn)

3. Ckonbko 1 25%-noit HCI nmotpedyetcs st neitrpanuzauu 80 r 15%-noro pactBopa KOH?
(31.32)

4. Cxonbko mi 22%-noro pactsopa NaOH (p = 1.241 r/em’) HYKHO JUISl IPUTOTOBIIEHUS 2 J1
0.05H. pactBopa? (14.65 mn)

BAPUAHT 2

1. Kaxkue macchl conu 1 Bobl HoTpedyroTes st npurorosieHus 450 r 25%-Horo pactsopa?
(112.5¢2,337.52)

2. K 100 mx 41. pactBopa HCI no6aBunu 6,54 r nuakoBoii butd. Ckonbko Mt 4,2%-Horo
pactBopa NaOH (p = 1.045 r/em’) norpedyercs [UId HeWTpanu3anuy n30bITka Kucnotsl? (182
M)

3. Omnpenenuth MOJSIpHYIO KOoHIIeHTparuto 50%-noro pactBopa HNO; (p = 1.310 r/em’). (10.4 M)

4. Ckonbko r KCIl mamo pactBoputs B 200 T Boas! [t nonyueHus 4%-Horo pactBopa? (8.33 2)

KonTtpouabHnasi pabora 2 (mpakTuyeckas):
IIpoBecTu aHanu3 U onpeAeIeHUe KaTHOHA, aHUOHA JUIsl pacTBOPA COJIM, HAXOIAIIEHCS B
npoOupKe, BBIAHHON IpernojaBaTeieM, 1 HanucaTh (opMyIry COJH.

4.4. MeroanyecKkue yKa3aHUs 110 OPraHU3ALMU CAMOCTOATEIbHON PadOThHI CTYI€HTOB
CamocrosarenbHass paboTa 3akKIIOYaeTCsl B TOM, YTO B XOJAE TaKOro OOYyYeHUS CTYICHTBHI

IIPEX/Ie BCEro ydaTcsl IpUOOpeTaTh U MPUMEHATh 3HAHUS, UCKaTh U HAXOJUTh HY)KHBIE JUISI HUX

cpeacTBa 00y4eHHs U KICTOUYHUKU MH(OpMaIiu, yMeTh paboTarth ¢ 3Toi HHPpOpManueii.



CamocrosarenbHass paboTa CTYACHTa HalpaBieHa Ha YIIIyOJeHHE 3HAHWHM MO H3y4aeMOMY

npeaMcETy, a TaAKXKC Ha (bOpMI/IpOBaHI/Ie YMCHI/Iﬁ CaMOCTOATCIIbHO ITPOBOAWTDL aHAJIM3 U CUHTE3 Ha
OCHOBAaHUH UMCIOLICTOCA MaTCpHrajia.

Jl71s ycriemHoro BBIMOJIHEHUSI CAMOCTOSITENIbHOM paboThl HEOOXOIUMO:
Bnym4anBO nipounTath 3ajaHUE WK BOMIPOC/3aIaHNUE.
Ecnu uyTo-nmubo HEMOHATHO, 3a/1aTh BOIIPOC MPETIO1aBaTEIIo.
O3HaKOMUTBHCA C OCHOBHOM U JIOMOJIHUTEILHOM JINTEPaTypoOil K Kypcy.
3anuceIBaTh TE3UCHI U3 UCIIOJIB3YEMOM JTUTEPaTyphl U CBOU MBICIIM Ha Oymare.
e [IpoBecTr aHa)IM3 U COCTaBUTh OTBET WJIM MOJATOTOBUTH 33JJaHUE K CHAYE.
B pamkax mzydaeMoil TUCIUTUIMHBI TPEIaraloTcs ClIeayromue GopMbl CaMOCTOATEIHHON

paboThI:

Y4yeOHOe 3anaHMe - BUJ TOPYYEHHS IMPENOJABATENs CTYAEHTY, B KOTOPOM COJIEPKUTCS
TpeOOBaHUE BBHIMOJHUTH KaKUe-TMOO ydeOHbIe (TEOPeTUYECKUE U MPAKTUYECKUE) ACHCTBHUSL.
Kputepun o1ieHKH 110 KaX10My 33JJaHUIO IIPETOAAaBaTeNb BHICTABIISAET JOINOJHUTENBHO.

Pedepat/mok/iaa/KOHCIEKT - KpaTKOE M3JIOKEHHUE B MHCbMEHHOM/YCTHOM BuE (6 0oOveme
0o 15 cmpanuy A4 wpugm TimeNewRoman 12 keenw uepes 1 unmepsan/ 1 cmpanuya A4 ona
00K1a0a) CONIEp)KaHWs TPOYNUTAHHOW KHHWIH, HAYYHOM pabOThI, COOOIIEHHE 00 HTOrax
M3Yy4eHUs HayuyHOU npoOiembl. Kak mpaBuiio nMeeT HayqyHO-UH(DOPMAIIMOHHOE 3HAUCHUE.
Pedepar mpencraBisercs Ha 3JIEKTPOHHOM HOCUTENE M JOJDKEH COAEPKAThb CIEAYIOILUE
pas3zenbl: TUTYIBHBIA JIHCT, COAepXaHHe, BBEICHUE, OCHOBHAs YacCTh, 3aKJIIOYCHHE, CIHCOK
UCIIOJIb30BaHHOM nuTepatypsl. [Ipu moarotoske pedepara CTyeHTHI HCIOIB3YIOT YUEOHYIO U
CHEIHUANIbHYIO JIUTEepaTypy, *XypHaJIbHbIE CTaThH, crpaBouHukd. [Ipu 3ammre pedepara
HE00X0/IMMO T0Ka3aTh 3HAHKUE JIUTEPATYphl [0 U3ydaeMoil pobiieMe, aKTyallbHOCTh, YKa3aTh
OCHOBHBIE Da3/iellbl HAy4yHOro pedepara M CYIIHOCTh H3JIaraeMbIX IOJIOKEHHUH, clenaTh
BBIBOJI, C OOO3HAYEHHMEM IPAKTHMUYECKOW M HAyYHOW 3HAUYMMOCTH TEMbI HCCIIEOBAHMUS.
CBoeBpeMeHHOE U KaUeCTBEHHOE BBINOJIHEHHE pedepaTa BOZMOXKHO JIUIIb MTPH MJIAHOMEPHOM
CaMOCTOSITENIbHOW ~ paboTe M TOCEIIEHUM  KOHCYJAbTallUH, paclucaHue  KOTOPBIX
COI'JIACOBBIBAETCS CO CTYACHTaMH.
[TaTubannbpHas olieHKa 3a pedepar CKIAIbIBA€TCS COIJIACHO KPUTEPHSIM: aKTyaJbHOCTb,
JAKOHUYHOCTh  W3JIOKEHUS, CTUJIUCTHYECKas U pedeBas TPaMOTHOCTb B  TEKCTe,
CaMOCTOSITENIbHOCTh MBIIIJICHUS C 3JIEMEHTaMHU TBOPYECKOI0 BOOOPAXKEHUsI, PACKPBITHE TEMBI,
UCIIOJIb30BaHUE NTEPBOMCTOYHUKOB, BHIBOJIBI.
I'occapuii — ciucok TEpMUHOB, MOHATHUH, TEOPHM B paMKax MpeIMETHOH o01acTH ¢ ux
oObsicHeHUeM (pasmep u ¢hopma me3aypyca 0208apusaiomcs UHOUBUOYATbHO CO
cmyoeHmom).
Ilonck martepuasioB B cetu MHrepHer — no mpemmaraemoit migs CPC teme cryaeHT
OCYILECTBISICT TOUCK COBPEMEHHBIX BO33PEHUH, ONMUCAHUN TOYEK 3PEHHUH pPa3IMYHBIX
aBTOpoB. MiTorom pabots! siBnsercs daitn MS Word ¢ u3noxxeHuem ykazaHHOTO BOIpoca U
CCBUIKAMH Ha WCTOYHUKU (0Ovbem He MeHee 2-X neuamuwvix cmpaunuyvl A4 wpugpm
TimeNewRoman 12 keenv uepe3 1 unmepsan u He meHee 5-mu uUCmMoO4YHUKO8 OJisi OOHOU
membi).
CocTaBjieHHEe TeCTOB, Mpe3eHTanMii — MOAroToBKa He MeHee 10-TH TEeCTOBBIX 3aJaHHid IO
OTJEeNbHOW TeMe B TPEX OCHOBHBIX (opmax (cBOOOJHBIH BBOJ, BBIOOpP BapHaHTa,
COOTBETCTBUE) WM (aita mpe3eHTaruu He MeHee 10 CiTaifIoB ¢ MILTFOCTPAIMSIMU, CCHUIKAMHU
Ha MCIOJIb3yeMbIe HCTOYHHUKH (HEe MeHee 3-X).

3anoiHeHHe CBOAHBIX Ta0JUIl — HA OCHOBAHHMH aHAIIM3a TEOPETUYECKOTO JICKIMOHHOTO
MaTepuaia WIH MaTepuaia ydeOHWKa CO3JaHHE CBOAHOW O00O0OIarIIe JaHHYI TeMy
TaOJIAIEL.



6.

¢ Oruer no JadopaTopHoii padboTe — Ha OCHOBAaHUM TIPOBEICHHOTO YKCIIEPUMEHTA M aHaTIN3a
TEOPETUYECKOro JIEKIIMOHHOTO MaTepuana WIM Marephajia y4eOHUKa COCTaBJISeTCS OTYET,
BKJIIOYAIONIUI Ha3BaHWE, HAONIONEHUS, YPAaBHEHHS pEakiii U OOBbsICHEHHE HaOII01aeMbIX
SIBJIICHU.
[Ipu Bemmonuenuu 3ananuii mo CP MOXHO BOCIOIB30BaTHCS CIAEAYIOLIEH JTUTEPATYPOI:
1. Xwumus: yueOHO-Merommyeckoe nocodue / Coct.: W.B. Illkypuenko, E.E. Mctomuna,
N.T. EBcradpneBa — Upkyrck: NU3a-Bo «Acmpunr», 2018. — 124 c. ISBN 978-5-4340-
0268-4

4.5. IlpumMepHasi TeMaTHKA KYPCOBBIX PadoT (MPoeKToB) (MpH HAJTUYUM) YUCOHBIM IIJITAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padOT (MPOEKTOB).

V. YueOHo-MeTOoAnYecKkoe 1 MH(OPMAINMOHHOE 0O0ecTiedeHue QU CIUIIUHBI (MOYJIs1):
a) nmepevyeHb JUTEPATYPbI

. Bonkos H.W. Xumus: yue6. [Tocobue / H.W. Bonkos, M.A. MenuxoBa. — M.:Akanemus, 2008. —

336 c. - ISBN 978-5-7695-5605-0 (30 3k3.)

. 3aiiiieB O.C. Xumus. CoBpeMeHHBIH KpaTkuii Kype: yaeOHuk s By3oB / O.C. 3aiteB. — M.:

HII DHAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 3k3.)

. TpaBenb, ®. B. Oprannueckas xumus. T. 1 [Dnekrponnsiii pecypc] / @. B. Tpasens. - 4-e us. -

DJNEeKTPOH. TEKCTOBBIC AaH. - MockBa : bunom. Jlaboparopust 3Hanuii, 2015. - 401 c. - (YueOHuk
TSt BBICIICH IIKOJIBI). - Pexxum JOCTyHa:
http://e.lanbook.com/books/element.php?pll_id=84108. - OBC "Jlaup". - HeOrpaHUY. JOCTYIIL. -
ISBN 978-5-9963-2939-7

. TpaBenb, ®. B. Oprannueckas xumus. T. 2 [Dnekrponnslii pecypc] / @. B. TpaBens. - 4-e us. -

DJEeKTPOH. TEKCTOBBIE JaH. - MockBa : bunom. Jlabopatopus 3nanuit, 2015. - 550 c. - (YueOHuk
TS BBICIIEH 1IKOJIBI). - Pexxum moctyna: https://e.lanbook.com/book/84109#book_name. - 55C
"JIanp". - Heorpanuy. goctymn. - ISBN 978-5-9963-2940-3

. TpaBenb, ®. B. Opranunueckas xumus. T. 3 [Dnexrponnsiii pecypc] / @. B. TpaBens. - 4-¢ usm. -

DJEeKTPOH. TEKCTOBBIE JaH. - MockBa : bunom. Jlabopatopus 3nanuit, 2015. - 391 c. - (YueOHuk
JUTs BBICIIEH 1IKOJIBI). - Pesxxum moctyma: https://e.lanbook.com/book/84110#book _name. - 3bC
"JIanp". - Heorpanuy. gocty. - ISBN 978-5-9963-2941-0.

Vraii, SlkoB AnekcannpoBud. O6mas u Heopranuueckas xumus [Teker] : yueOnuk / 5. A. Vraii.
- 5-e u3n., crep. - M. : Beicm. mik., 2007. - 527 c. : un. - ISBN 978-5-06-003751-7 (30 5k3.)

0) aBTOpPCKHE MeTOAMYeCKHe pa3padoTKu

1. Xumust: yue6no-metonuueckoe nocodue / Cocrt.: U.B. lllkypuenko, E.E. Ucromuna, N.T.
EBcradreBa — Upkyrck: U3a-Bo «Acnpunt», 2018. — 124 c. ISBN 978-5-4340-0268-4.

B) 0a3bl JaHHBIX, MHPOPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMBbI:

catalog.iot.ru — karanmor oOpa3oBaTeNbHBIX pecypcoB ceTi VHTepHeT

www.ed.gov.ru — caiitr deepanbHOTr0 areHTCTBa Mo 00pa3oBaHui0 MUHKCTEPCTBa 00pa30BAHUS U
Hayku PO

http://window.edu.ru/window/library

http://nature.web.ru/

http://www.rusplant.ru/

WWW.Di0.pu.ru — caiit Cankt-IleTrepOyprckoro rocy1apCTBEHHOTO YHHBEPCUTETA
www.chem.msu.su/rus — caiit xumuueckoro dakynsrera MI'Y

www.chemport.ru — XuMHYeCKUi CalT

www.students.chemport.ru — caiit cTyIeHTOB-XMUMHKOB

DneKTpOHHBIC ajipeca OMOINOTEK.

http://library.isu.ru/ - Hayunas 6ubnuotexa UT'Y.

Cepsep BUHUTU, Mockaa http://www.viniti.msk.su/

Cepsep PUHKIID, Mocksa http://www.extech.msk.su/gnc/vxod.htm


http://window.edu.ru/window/library
http://nature.web.ru/
http://www.rusplant.ru/
http://www.bio.pu.ru/
http://www.chem.msu.su/rus
http://www.chemport.ru/books/index.php?id=16
http://www.students.chemport.ru/
http://library.isu.ru/
http://www.viniti.msk.su/
http://www.extech.msk.su/gnc/vxod.htm

Cepsep MexaynapoaHoro Hayunoro ¢Gorma, Mocksa http://www.isf.ru/

Cepsep HayuHol Oubaroreku MI'Y, Mocksa http://www.lib.msu.su/

Cepsep "Axagemropoaok", Hosocubupck http://www.nsc.ru/

Cepsepst PAH, Mocksa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
HUCIUIIIUHBI
6.1. [lomemenust u 000pyaI0BaHUE

[Tomemnienusi — yueOHbIE ayIUTOPUN IJI MIPOBEACHUS YUEOHBIX 3aHITUN, IPETyCMOTPEHHBIX
yuebubpM turanom OIIOIT BO GakamaBpmara, OCHaIIeHbl OOOpPYIOBAHHEM W TEXHHUYECKHUMH
cpenctBamMu oOydeHus: aynutopus Ha 70 MecT, OCHAllleHHass HMHTEPAKTUBHBIM Yy4eOHBIM
komruiekcom Smart Technologies Board 685 ix/ix60.

[Tomemienust Uis caMOCTOATENbHOW pPabOThl OOYYAIOIIMXCS OCHAIIEHBl KOMITBIOTEPHON
TEXHUKOH C BO3MOJKHOCTBIO TOJAKIIOYEHUsT K cetn «MHTepHeT» W obecredeHHeM J0CTyna B
ANEKTPOHHYI0 HH(OpMaLIMOHHO-00pa3oBaTenbhyto cpeny PI'BOY BO «UT'Y».

OobopynoBanue

Xumnueckas naboparopust Ha 20 MecT, YKOMIUIEKTOBAHHAs CIELUAIN3UPOBAHHONW MeOenbio U
nabopaTtopHbeIM obopynoBanueM: TaOmunbl J[.M. MenneneeBa (ogHa — 3JCKTPOHHAs), TAOJIHIIBI
pacTBOpUMOCTH (O/HA — 3JIEKTPOHHAsA), BoAoHarpesarens (1 1mT.), XuMuueckas mocysia, npudop
JUIS  DJIEKTpOJIM3a COJIeH, TIUIUTKU JiabopaTopHble (2 1UT.), BOAsHbIE OaHW, LEHTpUdyra,
Bempsimutens B-24.

Texnuyeckue cpeacTsa o0yueHust
KomnbroTepHas TeXHUKa, MOAKIOYeHHas K ceTn «MHTepHeT» ¢ o0umm noctynom B SUOC UT'Y
JIeMOHCTpaLlMOHHOE ~ 000pyNOBaHHE, Yy4YeOHO-HAIWAHBIE IOCOOMs, XHMMHYECKas IOCyAa,
XUMHUYECKHE PEAKTHUBBI.

6.2. JInieH3MOHHOE ¥ MPOTPaMMHOE o0ecriedeHue
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip

VII.OBPA3OBATEJIbBHBIE TEXHOJIOT'NHA

B o0OpazoBarenpbHOM TMpoIiecce HCIMONB3YIOTCS aKTHBHBIE W WHTEPAKTHUBHBIE (DOPMEI
(uH(opMaroHHas/mpobieMHast JeKIHs, JIEKIUs C OOpaTHOW CBs3bIO; NMPAKTUUYECKUE 3aHATHUS
(cemuHap 1O 00O0OMIEHWIO U YIIYOJICHWIO 3HAHWM C DJIEMEHTaMH JTUCKYCCHH); TPAKTHYECKas
pabora B nabopaTopuu; caMOCTOsTeNbHas paboTa CTyAeHTOB (cocTaBieHHe Oubmmorpaduu;
pa3paboTka y4eOHBIX 3aJaHUil U B3aMMOKOHTPOJIb, paboTa ¢ KOHCTIEKTOM JICKIIUWA, COCTaBICHUE
TaOJMIl, MOMCK MaTepUaloB B CETH MHTEPHET; MOATOTOBKA M 3allUTa JIOKJIAJ0B/pedepaTos;
KOJJIOKBHYM), B TOM YHCIJI€ TUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJOTHH, HCIIOJIb3YeMbIe TpH
peanu3aly Pa3lUYHbIX BHUJOB y4eOHOM paboThl, pa3BHUBaIOLIME y OOYYAIOMIMXCS HABBIKOB
KOMaHJIHOH pabOoThl, MeKIMYHOCTHOW KOMMYHHMKALIUH, IPHHATHS PEIICHUH, TUACPCKUX KA4eCTB U
¢bopmupyIOLIIe KOMIETEHITUH.


http://www.isf.ru/
http://www.lib.msu.su/
http://www.nsc.ru/
http://www.ras.ru/
ftp://ftp.ras.ru/
gopher://gopher.ras.ru/

VIII.OOEHOYHBIE MATEPHAJIBI VIS TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH Y TIPOMEKYTOUYHOM ATTECTAIIAM

8.1. OneHo4HbIE CpeACTBA IJISl POBEACHUSA TEKYIEro KOHTPOJIS yCIeBAeMOCTH

8.1.1. OneHo4HbIe cpeacTBa AJs NPOBe/IeHUsI TEKYIIero KOHTPOJIA (T€CThbl, KOHTPOJIbHbBIE
paboThI)
10.1.1. OGpa3zer TeCTOBBIX 3aJaHHIA
1. Jlust aToro snemeHTa nepnoz&nqgcxgﬁ CUCTEMEI IZ[.I/Ié MleOHzlzenezeBa IMoKa3aHa
9JIEKTPOHHAs CTPyKTypa: 1s°25°2p°3s°3p~3d4s°4p°4d "555p
a) Mn; ©6) Mo; B) Sn; r)Pd
2. KBaHTOBBIC YHCIIa ISl SP-2JIEKTPOHOB UMEIOT CIICAYIOIIHNE 3HAYCHUS
ayn=5, 1=4, m=-4,-3,-2,-1,0,1,2,3,4 s=+1/2,-1/2
6)n=5 1=1, m=-101 s=+1/2,-1/2
B)n=4,1=2, m=-2,-1,0,1,2 s=+1/2,-1/2
r)n=5, =2, m=2-1012 s=+1/2,-1/2
3. Tlpwu B3aumopeiictBiK pacTBopoB cojeir Ba(NO3), u Na,;SO4 06pasyercst ocamiok

a) NaNOj 0) Ba(HSO4),  B) NayHSO, r) BaSO,
4. Kakyro Maccy MEHOTO KyIopoca U BOJIbl HaJl0 B3STh Ui IpurotosiieHus 40 T pacTBopa
cynegara menu (I1) ¢ maccoBoii noneit cynbdara meau (11) 4%? (popmyna menHOTO

kymopoca CuSOy - 5 H,0)

a)2,50u 37,5; 6) Sulsr; B) 7u33r; r)l0u30r; n)7,5u32,5T

5. K700 r 22%-noro pactBopa xsnopujaa HaTpus npuiauwiu 360 r Boasl. KakoBa maccoBas
JIOJIsl COJIM B TIOJTY9E€HHOM pacTBope?

a) 11%;  6)14,52%;  B) 18%; r) 8%); 1) 5%

6. B kakoil 3 ykazaHHBIX peaklMii cepa UrpaeT pob OKUCIUTEIS?

a)P+S—>P283 6)S+02—)802 B)S+HNO3 — H,SO,4 + NO F)S+F2—)SF6

7. B xakoil u3 ykazaHHbIX peakuuit ¢pochop Urpaer posib BOCCTAaHOBUTENS?

6) P + HNO3
a)P+Ca — CazP; (koHII.) — H3PO,4 + NO, + H,O
B) C + Cag(POu)o+ SiO, ~ CaSiOz + CO + P r)P+Na ~ NagP

Kputepun mepeBoga TecToBoro ©Oamia B KAauyeCTBEHHYH OILIGHKY TOclie  ampodanuu
KBATMMETPUUECKOM 00pabOTKM pe3yJbTaTOB TECTHPOBAHMSI COCTABJIEHBI B COOTBETCTBUU
TpeOOBaHUSAMHU K HOPMATHBHO-OPUEHTUPOBAHHBIM TECTaM CPEAHEN TPYAHOCTH:

OILICHKA 2 3 4 5

V)
);;I?\;T;Sé)l)—l TecT. 6asnoB (% 10 50 51-70 71-85 85-100

8.1.2. OueHouHbIe cpeacTBA 1JIsl IPOBeAeHUsI TEKYIEro KOHTPOJs (OTUETHI 110 JIAOOPATOPHBIM
pabotam)
Oo0pa3sen oryera nmo JadoparopHoii padore

KomrinekcHbie coeuHeHMs
(Hazsanue 1abopamopHou pabomsot)

OmnbrT Ne 1. O6pa3zoBanue U TUCCOIUAINS COSAMHEHUHN C KOMITJIEKCHBIM aHUOHOM
(Homep u HazeaHue onvima)
BI(NO3)3 + Kl = Bil; + KNO;
Bil; + Kl — K][Bils] u ap. ypaBHeHuUs
(Vpaenenus peaxyuti)



Bbimagaer KOpUYHEBBI OCaJ0K, KOTOPBIA pPAacTBOpSETCS B HM30BITKE HMOIUAA Kalusl M3-3a
00pa3oBaHMsI KOMIUIEKCHOT'O COEIUNHEHMSL.

(Habnodenus u 00vsCHeHUs / 8b1600)

Kpurtepuu oneHku oT4yeTa no jadoparopHoii padore

Otyer OIEeHNUBACTCS 10 eCATUOAIIBHON CHCTEME:

10 6amnoB — otueT BooaHEeH Ha 100 % u 6e3 ommboK; JOmyCcKaeTcs 1BE HEPHHIUITHATBHBIX
OLIMOKHU.

Cuumaercs o 6amty 3a TpY HEIPUHIUIHAIBHBIX OIIMOKH / OMIMCKU WM OJHY KPYITHYIO
(HenpaBUJIBHOE YpaBHEHUE PEAKIUH, XUMHYECKask GOpMyJia, HEITPABUIbHOE OOBSICHEHUE UIIH €TO
OTCYTCTBHE, OTCYTCTBUE HAOIIOJCHUI).

8.2. OueHouHbIe cpeaCTBA AJsl MPOMEKYTOUYHOM aTTecTanuu (B popMe 3K3aMeHa)

Mo

o

©CoN

11.
12.

13.

14.
15.

16.
17.
18.
19.
20.
21.

22.

IlpumepHuwiii nepeuenv 80nPOCoO8 K IKIAMEHY
[Mpenmer xumun. CBsI3b XUMHH C OMOJIOTHEH, (PU3UKOWU U APYTUMU HAYKAMH O TIPUPOJIE.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
OCHOBHbBIE XUMUYECKUE 3aKOHBI.
N3otomsl. [Ipocthie BemecTBa. Amnorponus. CaoKHbIe BellecTBa Kak popma
CYILIECTBOBAHUS 3JIEMEHTOB B COCIUHEHUSAX.
XUMHUECKUE PEaKINH, NX KIacCU(UKAIUS 110 XapaKTepy B3aNMOACHCTBHUS pearupyrommx
BEILIECTB.
Mogpenu crpoenus aroma (Tomcona, Pezepdopna, bopa, coBpemenHnas).
Kopnyckynsipao-BonHoBoi nyanu3m yactuil. KBantel. YpaBuenue [lnanka.
O6bsacuenue horodddexra DitHmTeitHOM. DoTOHBI. CIIEKTPHI AaTOMOB.
KBanTtoBbIe uncna, ux Gpu3ndeckuii CMbICI.
MHorosnexTpoHHble aToMbl. Tpu NpUHIIMIA 3aTI0JTHEHUS aTOMHBIX opoutaneil. [Ipasua
B.M. KiteukoBckoro.
Anpo kak AMHAMUYECKasi CUCTEMa IPOTOHOB U HEUTPOHOB.
[lepnonnueckuil 3akOH M mepuoandeckas cucrema aseMmeHTtoB J[.M. Menneneesa.
[lepnonnueckas cucTeMa Kak €CTECTBEHHAash CHCTEMa »JJIEMEHTOB. XapaKTEpUCTUKA
3JIEMEHTOB TJIaBHBIX MOArpyNI. MeTallibl, HEeMETAJIbL.
Xumnueckas cBsi3b. OCHOBHbBIE XapAaKTEPUCTUKU U TUIIBI XUMUUYECKON CBsA3U. KoBaeHTHast
CBs3b. MeTOJl BaJeHTHBIX CBs3eil. JIBa mexaHuzma oOpa3oBaHUS KOBAJIIGHTHOM CBSI3M:
00001IIEHNEe HECMapeHHbIX JJEKTPOHOB pa3HbIX aTOMOB U JIOHOPHO-AKLENTOPHBIN
MEXaHU3M.
Nonnas cBsi3b. O01aCTh MPUMEHEHUS HOHHOW MOJIEIH.
Bomoponnas cBsA3b. MexMOneKynspHas W BHYTPUMOJIEKYJIIpHAs BOJOpPOAHAs CBS3b.
BnusHue BOAOpOAHOM CBA3M Ha CBOMCTBA BeweCcTB. Poiib BOAOPOAHOM CBSI3U B
OMOJIOTHYECKHUX MPOIIeccax.
Mertaunueckas CBs3b.
Xumnueckasi TepMoinHaMuKa. CKOPOCTh XMMUYECKUX pPeakuid. 3aKOH JIEUCTBUS Macc.
KoHcTaHTa cKOpOCTH peakiyy.
3aBUCHUMOCTH CKOPOCTH PEaKIMU OT TEMIEPATyphl, TEMIEPATYPHBII k03D PHIHEHT.
Karanns. BausiHue karanu3atopa Ha CKOPOCTh peakuyu. Buasl karanusa.
OcobeHHocTu (epMEHTOB KaK KaTaln3aTopoB. Poib kaTaan3aTopoB B OMOIOTHYECKUX
IpolLeccax.
HeoOpatumblie 1 00paTUMbIe XUMHUYECKHE Peakiiuu. XuMuieckoe paBHoBecue. Koncranra
xumuyeckoro pasHosecus. [Ipunnun Jle [larense.
Tennobie 3G (HEKTH XUMUUECKUX peakiuid. TernaoTel 00pa30BaHMs XUMHYECKHX
COCTUHEHUM.



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.
51.
52.
53.
54.

3akoH ['ecca. I3MeHeHre BHYTPEHHEN SHEPTUU CUCTEMBI.

DHTaNbIUS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH, UX KJIacCU(UKALIHSL.

[IpaBuna coctaBieHHs] ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuii. Meton
AJIEKTPOHHOTO OasiaHca.

[TonyyeHue 35IeKTPUYECKOro TOKa IPU XUMUYECKHUX PEAKLUAX.

Bonopoanslii 351EKTpOa CpaBHEHHS.

CranznapTHbIe 3JEKTPOIHBIE TOTCHIIMANIBI. DJIEKTPOXUMUUECKUI PsJl HATIPSKEHUS
METaJUIOB.

3HavYeHHE peaKIuil OKUCICHUS-BOCCTAHOBJICHHS B )KMBOM M HEXXKUBOU MPUPO/IE.
DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIIECC.

KoHuenTpanus pacTBOpoB, ClIOCOObI €€ BbIPAKEHUS.

OCHOBHBIE MOJIO)KEHUS TEOPUU IEKTPOIUTUUECKOMN TUCCOLUALINH.

Kucnotsl, ocHOBaHMSI, COJIM B CBETE TEOPUU AIEKTPOJUTUUECKON AUCCOLUALINH.
AmMdoTepHbIe THAPOKCUIBI.

DneKTpoIUTHYECKas Auccoluanus Boibl. BogopoiHblil mokaszaress.

Bogopoauslii mokaszarenab OMOJIOrHYECKUX KUIKOCTeH. 3HaUYeHNE MMOCTOSHCTBA BennunH pH
B XMMHYECKHUX M OMOJIOTUYECKUX MPOIIeCCaX.

I'eneTnueckas cBsI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

I'unponus coneil. CTeneHb U KOHCTaHTA THIPOJIU3a.

Ponb ruaponusa B GMOIOrHYECKIX, XUMUYECKUX MPOIIeccax U MPOLeccax BHIBETPUBAHUS
MHUHEPAJIOB U TOPHBIX MOPO/I.

Teopus cTpoeHMs] OPraHUYECKUX COCTUHEHUM.

Homenkiatypa, uzomepust (CTpyKTypHas, IPOCTPAHCTBEHHAS! — T€OMETPUYECKas U
OTTHYECKas).

Knaccudukanus opraHHuecKUX COeAMHEHHI MO0 COCTaBY, YIIIEBOJOPOIHOMY CKEIIETYy U
(GYHKIIMOHATILHOM TpyTIIe.

OCHOBHBIE KJIaCChl OPraHUYECKUX COECAMHEHUM.

AJIKaHBI.

AJIKEHBI.

AJIKVHBL.

AJKangueHsl.

ApomMaTudeckue yrieBoaopOIbl.

Oprannueckue BEUIecTBa KJIETKH.

benku.

Yrnesonsl.

HyxnenHoBbIE KUCTOTHI.

XKupsl u macna.

Ipumepnviii nepeuens 3a0anutl K IK3aMeHy

. OxapakTepusyiiTe XUMHUYECKUN DJIEMEHT IMOJ HOMepoM 3 (TOJOKEHUE B MEPUOJUYECKOU

CUCTEME, MOPSIIKOBBI HOMEP, OTHOCUTENIbHAs aTOMHAsi Macca, YACJIO MPOTOHOB, JIEKTPOHOB
U HEHTPOHOB, CTPOEHHE BHELIHErO 3JEKTPOHHOIO CIIosl, (popMylia JETy4ero BOJOPOIHOTO
coeuHeHus, popMysa BBICIIETO OKCHIA, XapaKTep BBICIIETO OKCUIA, KAKOW THIIPOKCHU]I EMY
COOTBETCTBYET).

2. OmpenenuTe TUN CBSI3U B cienyomux coeaunenusx: NaCl, CO.

Kyna cMecTUTCsl XUMUYEeCKOe paBHOBECHE TTPH YBEITMYCHUH JTaBIICHUS:
4. 2Hy(r) + O2 (r) <« 2H,0 (1) +483.6 x/[x
Hamnummre BeIpakeHHe 3aKOHA ACHCTBUS MacC Tl peaKIuu:

6. FGO(K) + CO(r) Fe + CO,



<>

7. 15 r NaNOj3 pactBopeHo B 90 r Bojbl. Onpenenuts @ (%) NOIy4eHHOTO pacTBOpA.
8. Kakas u3 3THX coseii nmojsepraercs ruapoau3y? Hanumure ypasHenue peakiuu: Na,S, KClI,
NaNO:s.
9. OcymectBute mpeBpaineHus: Ca — CaO —Ca(OH), -CaCOs;
11.  JIns meitrpanuzaruu 40 ma pactBopa HpSO,4 motpedoBaiocs 80 mi 0.08H.
pactBopa KOH. OnpenennTh HOpMaibHYI KOHLEHTPALUIO PACTBOPA KUCIIOTHI.

Haiitu maccoByto momro HNO3 B 10H. ee pactBope (P = 1.30 F/CMg).
12. K300 r 40%-noro pactBopa ritoko3sl npuiamii 200 r Boasl. KakoBa MaccoBast
JI0JIs1 TITFOKO3BI B pacTBOpPE Mocie pa3daBieHus?

13.  Ckonbko miu 7.46%-Horo pactBopa coyisiHO#M KucioTsl (P 71.035 F/CMS) notpedyeTcst s
B3auMoaercTeusa ¢ CaCO3 maccoit 25 r?

YciaoBud c1auy YK3aMeHbI

UroroBass arrecraumsi — 9K3aMEH — TPEANOJaraeT yCTaHOBJICHHE  YPOBHS
c(OPMUPOBAHHOCTH CIAEAYIOIINX KOMIETCHIIHIA:

YK-1 CriocobeH ocymecTBIsTh MOUCK, KPUTHYECKUI aHAIN3 U CHHTE3 HH(pOopMaIum,
MIPUMEHATh CUCTEMHBIN TTOAXO/ JIJISl PEIICHUS TOCTABICHHBIX 3a/1a4.

OIIK-2 CnocobeH y4acTBOBaTh B pa3pabOTKE OCHOBHBIX H JOMOTHUTEIBHBIX
0o0pa3oBaTeNnbHBIX IPOrpamMm, pa3padbaTbiBaTh OTAEIbHbBIE UX KOMIIOHEHTHI (B TOM YHUCIIE C
WCII0JIb30BaHUEM MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH).

OIIK-8 CriocobeH oCyIIecTBIATh MEAArOTHYECKYIO IeATeIbHOCTh Ha
OCHOBE CMEIHATbHBIX HAYYHBIX 3HAHUH.

Kpurepun oneHku:

OueHKN  «OTJMYHO»  3aclyKMBAaeT  CTYACHT, OOHapyXHBIIMA  BCECTOPOHHEE,
CHUCTeMaTH4YeCcCKoe M TIy0OoKoe 3HaHHe Y4eOHOro MaTepuana JUCHUIUIMHBI, YMEHUE CBOOOJHO
BBIMIOJIHATh 3aJaHusl, MPEAyCMOTPEHHBIE MPOrpaMMOl, YCBOMBILIWN OCHOBHYIO JIUTEPATYpPY U
3HAaKOMBII C JOINOJHUTENbHON JINTEpaTypoil, peKOMEHI0BaHHOM mporpamMmoi. Kak mpasuio,
OILIEHKA «OTJIMYHOY BBICTABIISIETCS] YCBOMBIINM B3aUMOCBS3b OCHOBHBIX MOHSTHI AUCLUIUIMHBI U
WX 3HaueHWe i mpuoOperaeMoil mpodeccuu, MPOSBUBIIMM TBOPYECKHE CIHOCOOHOCTH B
MMOHMMAaHHUU, U3TI0’KEHUH U UCTIOIb30BAaHUH Y4E€OHO-TTPOrPpaMMHOT0 MaTepHaia.

OueHkM «X0poIo» 3aCITyKUBAET CTYACHT, OOHAPYKUBIINN MOJTHOE 3HAHUE YIEOHOTO
Marepuaia, YCIenrHO BHIMOTHSIIOMNN MTPEAYCMOTPEHHBIE B POTPaMMe 3a1aHUSI, YCBOUBIIIHMA
OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpaBuiio, oleHKa «XopoIio»
BBICTABIISIETCS YYAIIUMCSI, ITOKA3aBIIUM CUCTEMATHUYECKUI XapaKTep 3HAHUM MO JTUCIUTUINHE U
CIIOCOOHBIM K UX CaMOCTOSTEILHOMY IMOTMOJTHEHUIO U OOHOBIICHHUIO B XOJI€ TajbHEUIIeH
yaeOHOU paboThI ¥ MPOo(heCcCHOHATBHOMN NI TETHHOCTH.

OueHkn «yJI0BJIETBOPUTEJIBHO» 3aCITy)KMBAeT CTYACHT, OOHAPYKHMBIIMN 3HAHUE
OCHOBHOTO Y4YeOHOro Marepuaia B oO0beMe, HEOOXOJAMMOM JUIsl JajbHEHIed y4ueObl u
npeAcTosmed paboTel 1O  MPOQECcCHH, COPABISIONIMICS ¢  BBINIOJHCHUEM 3aJIaHHM,
MPEyCMOTPEHHBIX MPOTrpaMMOM, 3HAKOMBIM C OCHOBHOW JIMTEPATYpOH, PEKOMEHIOBaHHOMU
nporpammoii. Kak mpaBmio, OIEHKAa «yIOBIETBOPUTEIHHO» BBICTABISETCS, JOMYCTHUBIIAM
MOTPENTHOCTH B OTBETE HA JK3aMEHE W TPHU BBIMIOJIHECHUHM SK3aMEHAIMOHHBIX 3aJaHWul, HO
oOnafaronuM  HEOOXOAUMBIMH  3HAHMSIMH  JUII WX YCTPAHEGHHs] T1OJ] PYKOBOJCTBOM
MPENo/1aBaTelIs.

JIOKyMEHT cocTaBlieH B cooTBeTcTBUM ¢ TpeboBanmsimu PI'OC BO mno HampaBieHHIO
noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (C ABYMs HpO(UISMU TOJATOTOBKH),
YTBEP)KICHHBIN npukazoM MuHucTepcTBa oOpazoBaHust u Hayku Poccuiickoii denepanyu ot
«22» despays 2018 1. Ne 125.



Paspatorumk: KaH/. XuM. Hayk, noneHT kadpeapsr EHJI [T UT'Y U.B. lllkypuenko

Hacmoswas npoepamma me Mmodcem Oblmb  60CHpoOU38edeHd HU 6 Kakou ¢Gopme 0e3
npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopvl-paspabomuuxa npocpammol.



