MHHHCTEPCTBO HAYKH H BBICIIETO OBPA30BAHHSI POCCHIICKOI
EJIEPALIN "
®I'BOY BO «MPKYTCKHii FOCY/IAPCTBEHHbII YHUBEPCUTET»

NEJAT'OTMYECKUA HHCTUTYT

Kadenpa ecrecTrBeHHOHAYYHBIX THCIHILTHH

A.B. Cemupos

Pabouas nporpamma aucunnanas (Moay.is)
Hanmenosanue muctmmmiel 51.0.31.01 Pemenne npakTiuuecknx 3azaq: Xumus

Hanpagienne noarotoskn 44.03.05 Ilexarornueckoe obpasoanme (¢ aBymsi npoduasmu
MOArOTOBKH)

Hanpasnennocts (npoduis) noaroroskn Texnosornsi — IKoaorus
Ksannpukaims (crenens) Boinycknuka Bakaaasp

®opma o0yuenus Ounas

Coraacosano ¢ YMC ITH UT'Y PexomennoBano kadeapoii:
[Ipotokon Ne 7ot «11» mapra 2022 r. [Ipotokon Ne 6 ot «24» deBpans 2022 r.
[Ipeacenarens // M.C. IlaBroBa 3as. kadeapoii CZ/( ¢ ’@”f O.I'. [lenbkoBa

v/

Upkytck 2022 .



I. Heau u 3agaum AuCUUIIMHBI (MoayJisi): Llens - popMupoBanue cucTeMbl 3HaHUH B 00J1acTh
XMMHHU KaK OCHOBBI KAUeCTBEHHOTO NMPO(ecCHOHAIBHOT0 00pa30BaHusl; Pa3BUTHE YMEHHS aHAIIN32

IMPUPOAHBIX U TEXHOI'CHHBIX IIPOLECCOB C UCITIOJIb30BAHUEM OCHOBHBIX 3aKOHOB XMMUMU.

OcHoBHbIE 321a4YH JTUCIUTUIUHBIL:
- TMOJY4YEHUE CTYJEHTaMH OCHOB TEOPETHMUECKUX 3HAHUW MO BCEM pazjiejaM JUCHHUIUIMHBL IS
OCYILIECTBIICHUS TEJarOrMuecKoi NeATeIbHOCTH HAa OCHOBE CIELMAIbHBIX HAYYHBIX 3HAHUU IO
XUMUH,
— IpuoOpeTeHNEe MPAKTUIECKUX YMEHUN IS BBHITIOJTHEHUS JIa0OpaTOPHBIX pabOT U MOCIEAYIOIIETO

X UCIIOJIb30BAaHUSA B HeﬂaFOFH‘ICCKOfI ACATCIIBHOCTH.

I1. Mecto qucuunmiunsl B crpykrype OIIOII BO:

2.1. YuebHas qucuuIuiiHa (MOyJib) OTHOCUTCS K 0053aTe/IbHON 4aCTH NPOrpaMMBbl.

2.2. s n3y4eHus JaHHOW yueOHOM TUCIMIUTMHBI (MOIYIIs) HEOOXOIMMBI 3HAHHSI, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE IPEIIECTBYIONIMMA JUCIUIUIMHAMHE: BBEJICHHE B HAYKU O KHU3HH,
MICUXOJIOTUS 00pa3oBaHus U pa3BuTHs; npodeccruonanpHas MKT-komMIeTeHTHOCTh meaarora.
2.3. [lepedenp nocneayOMMX Y9€OHbBIX TUCIMUIUIAH, IJIsI KOTOPHIX HEOOXOAMMBI 3HAHUS,
YMEHUS ¥ HaBBIKH, (POpMUpPYEMbIE TaHHOK Y4eOHOW AUCIUTUIMHON: TPUKJIIaIHAs SKOJIOTUS;
OMOTEXHOJIOTHS; TUIIEBAsi XUMUS; OpPraHU3aIHs UCCIIEI0BATEIBCKONW PA0OThI MIKOJBLHUKOB IO

OKOJIOTHH.

I11. TpeGoBanus K pe3yibTaTaM OCBOECHHS IMCHHUIIJIMHBI (MOAYJIA):

[TepeueHs TUTAHUPYEMBIX PE3YJIBTATOB OOYUCHHS 110 TUCIIUTIIHE
(MOIyII0), COOTHECEHHBIX C MHAMKATOPAMH JTOCTHUKEHUS
KOMITETCHIU I

Komnerenuus

Nuaukaropbl KOMIETEHIMH

PesyabTaThl 00y4eHHs

VK-1 NKyk .1 3HAET: CIIOCOOBI ITIOUCKA U
Cnocoben OcymiecTBiseT NOUCK, aHaJIN3a XUMHYECKOM
ocyuecmenams KPUTHYECKHUI aHAIIN3 U CUHTE3 uHpOpMaIHU
nouck, Kpumudeckuii | ”HpoOpMaLru, He0OOXOAUMOM IS yYMEET: IOHOCUTb JI0
amanuz U CcuHme3 | PEIICHHS MOCTABJICHHBIX 3a/1a4 oOyyJaromuxcs 6a30BbIe
uHgopmayuu, XMMUYECKHE HayqHO-
npUMeHAMb TEOPETHYECKHE MPECTABICHHS
CUCMEMHbIL  N0O0X00 BJIaJICeT: HAaBbIKAMU PEIICHHUs
ons peutenus npodeccuoHanbHbIX 3a7a4 B

NOCMAGIEHHbIX 340aY

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

00J1aCTH XUMHUU

3HAET: MEXaHMU3MBbI IOMCKa,
aHaJlM3a U CUHTe3a HHPOpMaluu
M0 XMMUH, BKJTFOUYAIOIINAE
CHCTEMHBIH MTOAX0/ B 00J1acTH
o0pa3oBaHus;

yMEeT: aHaIH3MPOBATh
3aja4uy, pacCMaTpUBaTh
BO3MOJKHBIC BApUAHTEHI €€
pCIICHMSI, OLICHUBAS MX TLTFOCHI
Y MHUHYCHI,




BJIaACCT: METOAaAMU
YCTAHOBJICHHUA ITPUIUHHO-
CIICACTBCHHBIX CBA3CH

OIIK-2 MK omkz.1 3HAET: OCHOBHBIC
Cnocoben Y4acTBYET B pa3pabOTKe OCHOBHBIX | KOMIIOHEHTHI OCHOBHBIX U
yuacmeosams 6 | ¥ IOIOJHUTEIbHBIX JIOITOJIHUTEIBHBIX
paspabomke 00pa3zoBaTeNbHBIX MPOrPaMM 00pa3oBaTeNIbHBIX MPOTPAMM I10
OCHOBHbBIX u XAMUA
OONOJIHUMENIbHBIX YMEET: OCYIIECTBIIATh
obpazosamenbHbIX pa3paboTKy MporpamMmm 1o
npocpamm, XAMUHU
paspabamuléamo BJIQJICET: YHUBEPCAITbHBIMU
omoebHble ux y4eOHBIMU JEHCTBUSIMH
KOMNOHEeHMbl (8 MOM
yucie c
UCNOSIL306AHUEM NJIK orx2.2 3HAET: 0COOEHHOCTH
uHghopmayuonmo- pa3pabaThIBacT OTICIbHBIC OTAEIbHBIX KOMIIOHEHTOB
KOMMYHUKAYUOHHBIX KOMIIOHEHTHI OCHOBHBIX U OCHOBHBIX U JOIOJIHUTEIbHBIX
mexHo102Ull) JIOMOJIHUTEIBHBIX 00pa3oBaTeIbHBIX MPOTPAMM 110
00pa30BaTeIbHBIX TPOrPaMM XAMHUA
YMEET: OCYILIECTBIISTh
pa3paboTKy IpOrpaMMsbl O
XAMUHU
BnageeT: UKT
MK onk2.3 3HAET: METOJIbI pabOTHI C
OCYIIECTBIISIET BHIOOD KOMITBIOTEPOM U OCHOBHOE
WHCTPYMEHTApUS MPOrpaMMHOE 0OecIIieueHue,
UH(OPMaIIMOHHO- TpeboBanus ['ocy1apcTBEHHOTO
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA | CTaHJIAPTa K MpeAMETaM
MIPU IPOSKTHUPOBAHUH CTPYKTYPHI M | XUMHUECKOTO ITHKIIa
COJIep>KaHUsI OCHOBHBIX U YMEET: OCYIIECTBIISITh IIOUCK
JIOITOTHUTEIIbHBIX uH(OpMaIIUY B TEKCTOBBIX U
00pa30BaTeILHBIX IPOTPaMM AEKTPOHHBIX HCTOYHHUKAX
BIIaJICET: HaBBIKAMU ITOMCKa
uH(popMaLuu A
npodeccuoHaNbHOMI
JIESITENHHOCTH
OIIK-8 WK onks 1 3HAET. OCHOBHI
Cnocoben JleMOHCTpHUpYET ClieliaibHbIE €CTECTBEHHOHAYYHBIX U
ocyuecmensamo HAy4YHBIC 3HAHUA B T. 4. B MaTeMaTUYeCKUX 3HaAHUI
neoazo2uyecKyo MIPEeIMETHON 00JIaCTH yYMEET: UCITOJIb30BaTh
oesimenibHOCMb Ha €CTECTBEHHOHAYYHbBIE U
OCHOBe CNeyUaIbHblX MaTeMaTHYECKUe 3HAHUS JIJIs
HAYYHbIX 3HAHUL OpPUEHTUPOBAHUS B

COBPEMEHHOM
UH(OPMAITMOHHOM
MIPOCTPAHCTBE

BJIAJICET: TEXHUKOU
0e30macHOCTH Mpu padboTe B
XHUMUYECKOH J1TabopaTopuu




NJK onks.2

OCYILIECTBIIAET I1€1arOrHYeCcKyro
JIEATEIIbHOCTh Ha OCHOBE 3HAHMI
BO3paCTHOM aHATOMMH,
(U3HOIOTHH U TIKOJIHOW TUTHEHBI

WJIK oriks 3

BJIa/IeeT METOJJaMH HAYYHO-
MeJarorn4ecKkoro UCCciaea0BaHus B
MPEAMETHOM 00JIacTH

NJIK ornks.4

HCIOJIB3YET METObI AaHAIU3A
MEIarOrM4eCcKOr CUTYallNH,
npodeccuoHanbHOM pedieKCHu Ha
OCHOBE CIICIIMAJIbHBIX HAYYHBIX
3HAHUU

3HAET: OCHOBBI aHATOMUU

YMEET: OIPENeIsATh
NCUXO(PHU3UOTIOTHYECKHE,
BO3PACTHBIE OCOOEHHOCTH
o0yJaromuxcst

BJIaJI€eT: crocodaMu
OCYILIECTBIICHUS
[Ie/1arOrMYecKor AeATeNbHOCTH
Ha OCHOBE 3HAHUW BO3PACTHOMU
aHATOMMHU, PU3UOJIOTUU U
IIKOJIbHOW TMTUEHBI

3HAET: OCHOBEI METOOJIOTHH
XHUMUYECKOTO HCCIICIOBAHUS

YMEET: UCIIOJIb30BATh
€CTECTBCHHOHAYYHbIC 3HAHUS
TUTSE XUMHYECKOTO
UCCIICIOBAHHS

BIIAJICET: TEXHUKOMN
oOparieHus ¢ JJabopaTopHBIM
XUMHYECKUM 000PYI0BaHHEM

3HAET: METO/Ibl aHAJIN3a
[EAArorn4ecKon CUTyalnnn

yMeeT: pedIeKCupoBaTh

BJIAJICET: METOJaMH aHAIIN3a
IIE€JarOrn4eCKON CUTYaluH

IV. COJEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

4.1. O0beM IMCUMILUIMHBI (MOYJIs1) U BUABI Y4eOHOH padoThI

Bup yueOHoii padoThl Bcero Cemectpsl
yacos /
2 3 -
3a4YeTHBIX
equHu /
OYH.

AyauTOpHBIE 3aHSTHS (BCEr0) 80/2,22 80
B ToMm umcne:
Jlexumn (JIex) 40/1,11 40
[Mpakruueckue 3austus (I1p) -
Jlaboparopubie paboTsr (J1ab) 40/1,11 40
Koncyabranuu (Komnc) 2/0,055 2
CamocrosiTeibHas padora (CP) 26/0,72 26




Bun npoMexxyTouHOil arTecTanuu (93K3aMeH, 3a4eT) 26/0,72 26

Kontpois (KO) 10/0,28 10

KonraktHas pa6ora, Bcero (Kour. pao) 92/2,55 92

OG11ast Tpy10eMKOCTb: 3aYETHBIC CAUHHIIBI 4
9achl 144/4 144

4.2. Cogepxanne yueOHOro MaTeprajia JUCUMILIHHBI
XUMUs

Pazzen 1. OCHOBBI OBILEN, ®U3NYECKON, KOJUIOUHOM 1

AHAJIMTUYECKOM XUMUU

1.1. ATOMHO-MOJ’IeKy.]'ISIpHOG YUCHHUC. OCHOBHBIE XUMHUYECKHE 3aKOHBI Y IIOHATHUS

1.2. Ctpoenue aroma

1.3. Ilepuoauyeckuii 3aK0H ¥ iepuoanYecKas cucreMa snemeHToB J[.M. Menneneena.

1.4. XumMmunueckast CBSI3b
1.5. Xumuyeckas peakius

1.6. Teopus 31EKTPOIUTUYECKON JUCCOIIHAIIIT

1.7. OCHOBBI KaUE€CTBEHHOI'O 1 KOJNYECTBEHHOI'O aHaJIn3a Paznen

2. OCHOBBI HEOPTAHUYECKOU XUMUU
2.1. HemeTams:
2.2. Metanibl raBHBIX HOATPYIIT
2.3. Meraibl NOOOYHBIX MOATPYIIIT

Pazznen 3. OCHOBBI OPTAHUYECKOM 1 BUOJIOTMYECKOU XUMUU
3.1. OcHOBHBIE KJIaCChl OPTaHUYECKUX COCTUHEHUM

3.2. Opranuyeckue BelecTBa KIETKU

4.3. Pa3nenbl 1 TeMbl AUCHUIIMH (MOAYJ1ei) U BUAbI 3aHATHI

Ne | HaumeHoBanu | Buabl yueOHo# padothl, BKIw04Yasg| OueHounsie | ®opmupyem | Beero
1/ e pazziena/ | caMOCTOSITEIbHYIO PadoTy cpeacTBa ble (B
n TEMBbI 00y4yaumuxcsi, NPaKTHYECKYI0 KOMIIETEHIIH | Yacax
MOATrOTOBKY (P HAJIMYNH) U U )
TPYA0EMKOCTbH (B 4acax) (MHaAMKaATOP
bl)
Texiu IIpakr. | JIao0. CP
u 3aHATH | 3aHATH | -
Ll Ll
XNUMMUS
1 OCHOBEI TECTHI, NKygr.1-2
oO1ei, koHTposbHB | MAKomnk2.1-3
buznIECcKO, 20 ) 20 12 € paboThlI, N AKonks.1,3.4 52
KOJUTOUTHOM 1 OTYETHI TIO
AHAJTUTHYECKO n1abopaTopHBI
1 XUMUU M paboTam
2 | OcHOBEBI TECTHI, NKyk1.1-2
HEOpPTaHUYECK 10 ) 10 8 otuetel 0 | UAKonk2.1-3 28
Ol XMMHU naboparopssl | UIKomnks.1,3.4
M paboTam




3 | OcHOBEI TECTHI, NAKyk1.1-2
OpraHUYeCcKOn oruetel o | MAKonk2.1-3 26
51 10 - 10 6 | maboparopusl | UAKomnks.1-4
OHMOJIOTHYECKO M paboTam
A XUMHUHU
Hroro | 40 - 40 26 106

IlepeyeHb TeM BO3MOKHBIX JIA00OPATOPHBIX PadoT

Onpenenenre >KBUBaJieHTa KapOOHATa KaJbIUs

OrnpezenieHre OTHOCUTEIILHON MOJIEKYJIIPHOM Macchl okcuaa yrieposa (IV)
Onpenenenre KPUCTAIUTU3AUOHHOM BOJIBI

CKopocTh XMMMUECKUX peaklnil. Xumuueckoe paBHoBecue. Kartanus
PactBopnl. CBoOliCcTBa pacTBOPOB. PACTBOPUMOCTH BEIIECTB
DNEKTPONUTHYECKAs TUCCOLUAIIMS

Peakunu oKuCIeHHUSI-BOCCTAHOBICHUS

OCHOBBI KAYECTBEHHOT'O aHAJIN3a BEIIECTB

OCHOBBI KOJIMYECTBEHHOT'O aHAJIN3a BEILIECTB

0. Bogopon u ero coenMHESHUS

1. 'anorensl 1 ux COETMHEHUS

12. lllemmouHbIC METAJLTBI U UX COCTUHCHUS

13. bepunnuii, Maruui, meI04YHO3eMeNbHbIE METAIIBI U UX COCTUHEHUS
14. CpoiicTBa OpraHMYECKUX COCAMHEHUN

15. CgoiicTBa G€NKOB, KUPOB, YIIIEBOJOB

RRoOoo~NoOR~wNE

IIpumepbl OLEHOYHBIX CPEICTB

Tecr 1:
1. Pacnonosicume opbumanu 8 nopsoxe ux 3anoIHeHus
a) 2s 0) 1s B) 3p r) 6 n) 4d e) 5s
2. Opbumanvroe K8aHmMosoe Yucio 0Jist 4p-31eKmpoHO8 pasHo
a)0 0) 1 B) 2 r)3
3. Maecnumnoe xéanmosoe uucio 0ns 4d-snexmponos mosxcem npunumams 3HaveHus
a)-1,0,1
0)-2,-1,0,1,2
B)-3,-2,-1,0,1,2,3

2

4. Vrascume Heg0o3MOdICHbIE KOHGDUSYpayuu
a) 1p°
6) 3p°
B) 35°
r) 3d°

5. Makcumanvroe yucno 31eKmpoHo8 Ha OpoUmanl, XapaKxmepusyoulenucs opoumaibHuim
keanmosvim yuciom | =3, pasno
a)2
0) 6
B) 10
r) 14
Tecr 2:




1. Dma monexkyna umeem ose -césa3u
a) MPONUH

0) MeTaH

B) YKCYyCHasi KUCJIOTa

T') 3TaHOJI

1) IPOTIeH

2. Yucno uzomeprvix ankernos, coomsemcmeyiowux smnupuveckoi popmyne C4Hs, pasro
a) l 0)2 B) 3 r) 4 n) 5

3. PazeemenenHulil yeiepooHblii cKeaiem umeem
a) OyraHoH

0) Oyraauen-1,3

B) 1,4-1MMETUIIOKTaH

r) AMOYTHUIIOBBIN dPup

4. Konuuecmeo mpemuyHvlx amomos y2nepooa 6 moaexyie 2,2-0umemu-3-3muineHmana paeHo
a)l 0) 2 B) 3 r)3 )5

5. Tun peakyuu nponena ¢ bpomom
a) 3aMelIeHne

0) nmpucoeTMHEHUE

B) 3JIMMUHUPOBAHKE

') OKHCIICHHUE

KonTpoabHnas padora 1:

BAPUAHT 1

1. 15 r conu pactBopuiu B 235 r Boabl. KakoBa MaccoBast 105151 paCTBOPEHHOTO BEIIECTBA B
pactBope? (6%)

2. Cxonbko M1 85.74%-Hoii cepHoil kucnotsl (p = 1.835 F/CMS) HY)KHO JUISl IPUTOTOBJIEHUS 2J1 4H.
pactBopa? (256 mn)

3. Ckomabko 1 25%-uoi HCI motpebyetcst s Hewrpanusaiuu 80 T 15%-Horo pactBopa KOH?
(31.3 2)

4. Crombko Mt 22%-roro pactBopa NaOH (p = 1.241 r/cM®) HY)XHO JUIS IPHTOTOBICHNMS 2 IT
0.05H. pactBopa? (14.65 mn)

BAPUAHT 2

1. Kaxkue macchl conu v BoJbl oTpedyroTes A npurotosiaeHus 450 r 25%-noro pactsopa?
(112.52,337.52)

2. K 100 mn 41. pactBopa HCI no6aBunu 6,54 r nuakoBoii butd. Ckonbko mit 4,2%-Horo

pactBopa NaOH (p = 1.045 r/em’) noTpedyeTcs Ui HeUTpanu3aluy n30biTka KUcaoTsl? (182

M)

Omnpenenuts MOJsIpHYIO KoHIleHTpanuto 50%-Horo pactBopa HNO3 (p = 1.310 F/CM3). (10.4 M)

4. Ckonbko r KCl mamo pactBoputs B 200 T Boas! Ut nonyueHus 4%-Horo pacteopa? (8.33 2)

w

KonTtposbHasi pabora 2 (mpakTuyecKas):
IIpoBecTn aHanu3 U onpeAeIeHUe KaTHOHA, AaHUOHA JUIsSl PAaCTBOpPA COJIM, HaXOAsAIeHcs B
npoOupKe, BEIAHHON TpenojaBaTeieM, i HanucaTh (opMyITy COJH.

4.4. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB



CaMocrosTenbHas pa60Ta 3aK/JII04acTCa B TOM, YTO B XOJA€ TaKOI'O 06yqu1/1;1 CTYACHTLIL

IpeXk/e BCEro yyarcs MpuoOpeTaTh U MPUMEHSTh 3HAHHS, UCKaTh U HaXOMUTh HYKHBIC ISl HUX
cpeacTBa 00y4eHHs U KICTOUYHUKHU HH(OpMaIiu, yMeTh paboTarth ¢ 3Toi HHPOpMaLUEi.

CaMocrosiTenbHass paboTa CTyleHTa HampaBjieHa Ha YIUIyOJieHHWE 3HaHHWM M0 H3ydaeMoMy

IpeaMeTy, a Takke Ha (GopMUpOBaHNE YMEHHI CaMOCTOSITEIbHO IPOBOIUTD aHAIN3 U CUHTE3 Ha
OCHOBAHMH MMEIOLIErocs Marepuara.

JIJIst yCTIemHOTO BBITIOJIHEHHUSI CAMOCTOSITEITLHON paboThl HEOOXOTUMO:
BnymunBo npounTtaTh 3ajaHie UK BONIPOC/3aJaHNE.
Ecnu 4t0-1160 HEMoHITHO, 33/1aTh BOIIPOC MPEINO/1aBaTeNo.
O3HaKOMUTBHCS C OCHOBHOM U JIOMOJIHUTEIBLHON JTUTEPATYpOr K KypCy.
3anuchIBaTh TE3UCHI U3 UCIIOJIB3YEMOM JTUTEpATyPhl U CBOM MBICIIH Ha Oymare.
e [IpoBecTu aHanu3 U COCTaBUTH OTBET WUJIM MOATOTOBUTH 33aJIlaHUE K cllaye.
B pamkax uzydaeMoil TUCHUIUIMHBI peAJiaratoTcs ciaeayroue GopmMbl CaMOCTOATEIbHON

paboThI:

Y4eOHOe 3agaHMe - BHJ IOPYYEHMS IPENOJNABaTENs CTYAEHTY, B KOTOPOM COIEPKUTCS
TpeOOBaHUE BBINOJHUTH KaKUE-TMOO ydueOHbIE (TEOPETUUYECKUE U MPAKTUYECKUE) ACHCTBUS.
Kpurepun olieHKH MO KaXI0MY 3aJIJaHHIO NIPENOAABATENb BEICTABIISIET JOMOIHUTENIBHO.

Pedepat/mokan/KoHCIEKT - KpAaTKOE M3JIOKCHHUE B MHUCbMEHHOM/YCTHOM BUzE (6 0Oveme
00 15 cmpanuy A4 wpugm TimeNewRoman 12 xeenv uepes 1 unmepsan/ 1 cmpanuya A4 ons
00K1a0a) CONEpPXKaHUS TPOYUTAHHOW KHUTH, HAy4YHOW pabOThI, COOOIIEeHHEe 00 HTOrax
u3ydeHus HaygyHor npoOieMsl. Kak mpaBuiio nmeer HaydHO-HH(OPMAIIIOHHOE 3HAUYEHHE.
Pedepar mpencrasisiercss Ha 3JIEKTPOHHOM HOCHUTENE U JOJDKEH COJEpXkKaTh CIEIYIOIINE
paszenbl: TUTYJIbHBIN JIUCT, COJAEp)KaHUE, BBEIEHNUE, OCHOBHAsI 4acTb, 3aKJIFOUEHHUE, CIIUCOK
MCIIOJIb30BaHHOM uTepaTypsl. [Ipu noaroroBke pedepara cTyI€HThI HCIOIB3YIOT YUYEOHYIO U
CHEIHAJIbHYIO JIUTEepaTypy, *XypHaJIbHbIE CTaTbM, crpaBouHukd. [Ipu 3ammre pedepara
HE00XO0UMO MOKa3aTh 3HAHUE JINTEPATYPhI IO U3ydaeMol NpobiiemMe, aKTyaabHOCTb, YKa3aTh
OCHOBHBIE Da3/ieNibl HayyHOro pedepaTa M CYIIHOCTh H3JIaraéMbIX IOJIOKEHUH, CIesaTh
BbIBOJI, ¢ OOO3HAUYE€HHWEM MPAKTUYECKOM W HAay4YHOH 3HAUYMMOCTH TEMbl MCCIIEI0BaHUS.
CBOeBpeMEHHOE U KaueCTBEHHOE BBINIOJIHEHNE pedepaTa BOZMOXKHO JIHILb NPU MIIaHOMEPHOU
CaMOCTOSITENIbHOM ~ paboTe M  TOCEUIEHMM  KOHCYJIbTAllMH, paclucaHue  KOTOPBIX
COTJIACOBBIBAETCS CO CTYJCHTAMH.
[TaTuOannbpHast oleHKa 3a pedepar CKIaAbIBAa€TCs COIVIACHO KPHUTEPHSM: aKTyaJbHOCTb,
JAKOHWUYHOCTb  W3JIOKEHUS, CTUIUCTHYECKas U pedeBas TIPAMOTHOCTb B TEKCTE,
CaMOCTOSITENIbHOCTh MBIIIJIEHUS C 3JIEMEHTaMH TBOPUECKOTO BOOOPAKEHUS, PACKPHITUE TEMBI,
HCIIOJIb30BaHNE TIEPBOMCTOYHUKOB, BHIBOBI.
I'occapuii — ciucok TEPMUHOB, MOHATHUH, TEOPHH B paMKax MPeIMETHOH 001acTH ¢ ux
oOBsACHeHUEM (pasmep u ¢opma mesaypyca 0208apuardmcs UHOUBUOVAIbHO —CO
CMYOeHmoMm).
ITouck martepmanoB B cetu UnrepnHer — no npemraraemoin st CPC teme cTyneHT
OCYHIECTBJISIET IOMCK COBPEMEHHBIX BO33PEHHM, OINMCAHUW TOYEK 3PEHUN Ppa3IMYHBIX
aBTopoB. MTorom pabotsl siBisercs ¢aitn MS Word ¢ nznoxxenneMm ykazaHHOro Bompoca U
CCBUIKAMU Ha HUCTOYHUKU (0Ovem He MmeHee 2-X neuamuwvix cmpaunuyvl A4 wpugpm
TimeNewRoman 12 xeenv uepes 1 unmepean u ne memee 5-mu UCMOYHUKOG OJisl OOHOU
membt).
CocTaBiieHHe TeCTOB, NMpe3eHTalMii — MOAroToBKa He MeHee 10-TH TeCTOBBIX 3aJaHMi IO
OTHENbHOH TeMe B TpEX OCHOBHBIX (opmax (CBOOOMHBI BBOJ, BBHIOOpP BapHaHTa,
COOTBETCTBUE) WK (paiina mpe3eHTanuu He MeHee 10 CalioB ¢ WILTIOCTPAIUSMU, CChUTKAMU
Ha UCIOJIb3yeMbI€ UCTOYHUKH (HE MeHee 3-X).



6.

¢ 3anosHeHWe CBOAHBIX TAOJMII — HA OCHOBAHHMH aHAIM3a TCOPETHYCCKOTO JICKIIMOHHOTO
MaTepuajga WJIM Marephaja ydeOHHUKa CO3JaHHe CBOJHOM OO0OOIIAMINCH JaHHYIO TEeMYy
TaOIALIBL.

¢ Oruer no JadopaTopHoii paboTe — Ha OCHOBAaHUH IIPOBEICHHOTO YKCIIEPUMEHTA M aHaIU3a
TEOPETUYECKOT0 JICKIIMOHHOTO MaTepualla WIM MaTepuaia y4eOHHMKa COCTaBISETCS OTYET,
BKJIIOYAIOLIMI Ha3BaHWe, HAONIOJIEHUS, YpaBHEHUS PEaKIUil U OObsICHEHHE HaOII0/1aeMbIX
SIBJICHUU.
[Ipu BeimonHeHnu 3aanuii 1o CP MOKHO BOCHIOJIB30BATHCS CJICAYIONICH JIUTEPATYPO:
1. Xumus: ydeOHo-meroamueckoe mocodme / Coct.: M.B. Illkypuenko, E.E. Mcromuna,
N.T. EBcradpneBa — Upkyrck: NU3a-Bo «Acmpunr», 2018. — 124 c. ISBN 978-5-4340-
0268-4

4.5. IllpumepHasi TeMAaTHKA KYPCOBBIX padoT (Ip0oeKTOB) (IIPU HAJIUMYUM) YUeOHBIM TJIAHOM
HE TIPETYCMOTPEHO HAMMCAHUE KYPCOBBIX PadOT (ITPOEKTOB).

V. YueOHo-MeTOoqUYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCHUIIMHBI (MOTYJINA):
a) nmepevyeHb JUTEPATYPHI

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

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

. 3aiiieB O.C. Xumus. CoBpeMeHHBIN KpaTkuii Kype: yaeOHuk mist By3oB / O.C. 3aiieB. — M.:

HI[ 9HAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 3k3.)

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

DNeKTPOH. TeKCTOBBIE AaH. - MockBa : bunowm. Jlaboparopus 3uanuii, 2015. - 401 c. - (YueOHuk
s BBICIIIEH IITKOJIBI). - Pexxum JoCTyma:
http://e.lanbook.com/books/element.php?pll_id=84108. - DBC "Jlaup". - HeorpaHud. AOCTYII. -
ISBN 978-5-9963-2939-7

Tpasens, ®@. B. Oprannueckas xumus. T. 2 [DnexkrponHslil pecypce] / @. B. Tpasens. - 4-e usn. -
DNeKTpOH. TEKCTOBbIE AaH. - MockBa : bunom. Jlaboparopust 3nanmii, 2015. - 550 c. - (YueObHuk
TS BBICIIIEH 1IKOJTBI). - Pexxum moctyma: https://e.lanbook.com/book/84109#book_name. - D5C
"Jlanp". - Heorpanwud. gocTyt. - ISBN 978-5-9963-2940-3

. TpaBens, @. B. Opranuueckas xumus. T. 3 [Dnekrponnslii pecypc] / @. B. Tpasens. - 4-e uzn. -

DneKTpoH. TeKCToBbIE AaH. - MockBa : bunom. JIaboparopus 3nanuii, 2015. - 391 c. - (YueOHuk
TS BBICIIIEH 1IKOJTBI). - Pexxum moctyma: https://e.lanbook.com/book/84110#book_name. - D5C
"Jlawp". - Heorpanwd. goctyt. - ISBN 978-5-9963-2941-0.

Vraii, SIxoB Anekcanaposuy. OOmas u Heopranudeckas xumus [ Tekcr] : yueOnuk / S. A. Yraii.
- 5-e m3x., crep. - M. : Beicm. mik., 2007. - 527 c. : mir. - ISBN 978-5-06-003751-7 (30 3k3.)

0) aBTOpCKHE MeTOAMYeCKHe pa3padoTKu

1. Xumust: yuebHOo-MeToaudeckoe mocooue / Coct.: M.B. lllkypuenko, E.E. Uctomuna, 1.T.
EBcradpeBa — Upkyrck: U3a-Bo «Acnpunt», 2018. — 124 c. ISBN 978-5-4340-0268-4.

B) 0a3b1 JaHHBIX, HHPOPMAIIMOHHO-CITPABOYHbIE H MIOUCKOBbIE CUCTEMBI:

catalog.iot.ru — karanmor oOpa3oBaTenbHBIX pecypcoB ceTi VHTepHeT

www.ed.gov.ru — caiitr deaepaabHOTO areHTCTBa 1Mo 00pa3oBaHN0 MUHKHCTEPCTBAa 00pa30BaHKs U

Hayku PO
http://window.edu.ru/window/library
http://nature.web.ru/
http://www.rusplant.ru/

Www.bio.pu.ru — caiitr Cankr-IlerepOyprckoro rocy1apcTBEHHOTO YHUBEPCUTETA
www.chem.msu.su/rus — caiit xumuueckoro ¢akyasrera MI'Y
WWW.chemport.ru — XuMu4ecKuii caiuT

www.students.chemport.ru — caiit cTyaeHTOB-XHUMHKOB

DJNEeKTPOHHBIE ajipeca OUOINOTEK.


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/ - Hayunas 6ubnunorexa UT'Y.

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

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

Cepsep MexnynapoaHoro HayuHnoro ¢onaa, Mocksa http://www.isf.ru/

Cepsep Hayunoii oubarorexu MI'Y, Mocksa http://www.lib.msu.su/

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

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AU CHOUIIJINHBbI
6.1. ITomemenust u 000py10BaHue

[Tomenienust — yueOHbIE ayTUTOPHUU JJISI TIPOBECHHS YUEOHBIX 3aHSATHIA, MPETYCMOTPEHHBIX
yueOHpiM 1iaHoM OIIOII BO 6akanaBpuara, OCHaIIEHbl OOOPYJOBaHHEM MU TEXHUYECKUMU
cpeactBamMu oOyueHus: ayautopuss Ha 70 MeCT, OCHAIlEHHAas WHTEPAKTUBHBIM YYE€OHBIM
komruiekcoMm Smart Technologies Board 685 ix/ix60.

[Tomemienust A7 CaMOCTOSITENIBHOW PabOTHI OOYYAIOMIMXCSl OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOYCHUs K ceth «VHTepHeT» W obOecneueHueM JOCTyIa B
3IEKTPOHHYIO HH(POpMAIIMOHHO-00pa3zoBarenbhyto cpeny @PI'BOY BO «UTVY».

Oo0opynoBanne

Xumnueckasi jgaboparopus Ha 20 MECT, YKOMIUIEKTOBAaHHAs CICHHAIM3UPOBAHHOM MEOENbI0 M
nabopaTopHbpIM obOopynoBanueM: Tabmunbl J[.M. MenneneeBa (omHa — 3JEKTPOHHAs), TAOIHIIBI
pacTBopuMocTH (0JlHA — DJEKTPOHHasA), TpadolpoeKTop, 3KpaH, BoaoHarpesarenb (1 1miT.),
MHUKpOJIabopaTopus I XUMUYECKOTo dKcrepuMenTa (15 3k3.), XxuMudeckas mocyja, mpubop amns
AJEKTPOJIN3a COJIeH, TIINTKU JlabopaTopHble (2 IIT.), BOJAsSHBIE OaHu, HeHTpudyra, Brimpsamurens
B-24, lllka¢d cymrmensni HIC-80-0.

TexHuYecKHne cpeacrea Oﬁy‘-lel-[l/lﬂ

KOMHBI-OTepHaH TCXHHUKA, ITOAKIIOYCHHAA K CCTU ((HHTepHeT» C O6H.[I/IM AOCTYIIOM B OUNOC
ury

HCMOHCTpaHI/IOHHOG 060py,ZLOBaHI/Ie, y‘le6H0-HarJ’IHI{HLIe HOCO6I/I}I, XUMHYECKad Iocynaa,
XUMHNYCCKNEC PCAKTUBBI.

6.2. /IMueH3MoOHHOE U NPOrpaMMHoOe o0ecreyeHue
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip

VII.OBPA3OBATEJIBHBIE TEXHOJIOT'NHU

B o0OpazoBarenpbHOM TMpoIiecce HCIMONB3YIOTCS aKTHBHBIE W WHTEPAKTHUBHBIE (DOPMEI
(napOpMaIOHHAs/IPOOIEMHAsT JIEKIHS, JEKIUS C OOpaTHOW CBS3bIO; MPAKTHYECKUE 3aHSATHS
(cemuHap 1o 0000MmIEHHWIO U YIIYyOJICHWIO 3HAHWK C JJIEMEHTAaMH JTUCKYCCHHW); TMpaKTHUecKas
pabora B nabopaTopuH; CaMOCTOsATENbHAs paboTa CTYAEHTOB (cocTaBiieHHe Oubiuorpaduu;
pa3paboTka y4eOHBIX 3aJaHUN U B3aMMOKOHTPOJIb, padoTa ¢ KOHCIIEKTOM JICKIIUHA, COCTABICHHUE
TaOJMIl, MOMCK MaTepUaloB B CETH HHTEPHET; MOATOTOBKAa M 3alllMTa JI0KJIaa0B/pedepaTos;
KOJUIOKBHYM), B TOM YHCIIC AWCTaHIIMOHHBIC 00Opa30BaTEIbHBIC TEXHOJOTUH, UCIIOIb3yeMbIe MPU
peanu3ali Pa3MYHbIX BHJOB Yy4eOHOIl paloThl, pa3BHBAIOIIME Yy OOYHYAIOUIMXCS HAaBBIKOB
KOMaH/IHOH paboThl, MEKITMYHOCTHOH KOMMYHHUKAIIUH, IPUHATHS PEIICHUH, INEPCKUX KaueCTB U
¢bopmupyIOLIIe KOMIETEHITUH.


http://library.isu.ru/
http://www.viniti.msk.su/
http://www.extech.msk.su/gnc/vxod.htm
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/

VIIL.OONEHOYHBIE MATEPHUAJIBL VIS TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH U ITPOMEKYTOYHOU ATTECTALIMHN

8.1. OneHo4ynble cpeacTBA 1JIs1 NPOBEJCHHUS TEKYILero KOHTPOJIsl yCIIeBaeMOCTH

8.1.1. OueHo4HbIe cCpeaCcTBA IS MPOBEAeHHs TEKYIero KOHTPOJIs (TeCThI, KOHTPOJIbHBIC
paboThl)
10.1.1. O6pa3zer; TECTOBBIX 3aJIaHUM
1. Jnd sToro snemeHra nepno%nqgcxgﬁ CUCTEMEI IZ[.I/Ié Ml%HI[ZCJIeZCBa IIOKa3aHa
9JIEKTPOHHAsI CTPYKTYpa: 15°25°2p°3s°3p~3d4s°4p°4d™—55°5p
a) Mn; 0) Mo; B) Sn; 1) Pd
2. KsanTOBBIC UnCHA TSI SP-3JCKTPOHOB UMEIOT CIICAYIOIINE 3HAUCHUS
ayn=5, =4, m=-4,-3-2,-10,1,23,4 s=+1/2,-1/2
6)n=5 1=1, m=-101 s=+1/2,-1/2
B)n=4,1=2, m=-2,-1,0,12 s=+1/2,-1/2
r)n=5, =2, m=-2-1012 s=+1/2,-1/2
3. [Ilpu B3aumosetictBum pactBopos coicit Ba(NO3), 1 Na,SO4 00pasyeTcst ocaiok

a) NaNO3 6) Ba(HS 4)2 B) Nay,HSO, F) BaSO,
4. Kakyro mMaccy MEAHOI0 Kylopoca 1 BOJbI HaJI0 B34Th i IpurotosieHus 40 r pacrsopa
cynbsgara menu (II) c maccoBoii noneit cynbdata meau (1I) 4%? (popmyna memHOTO

kymopoca CuSOy - 5 H,0)

a)2,50u 37,51 0) Su3sr; B)7u33r; rl0u30r; n)7,5u32,5T

5. K700 r 22%-noro pactBopa xjiopuaa Hatpus npuwiwin 360 T Boasl. KakoBa maccoBas
JIOJIsl COJIU B TIOJTYYEHHOM pacTBOpe?

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

6. B kakoii u3 yka3aHHBIX peaKIUil cepa UTPAET POJIb OKUCITHTEIS?

a)P+S—>P,S; 06)S+0, >S5S0, B) S + HNO; — H,SO4 + NO r)S+F, - SFs

7. B kaxoil u3 ykazaHHbIX peakiuil pochop urpaer pojab BOCCTAHOBUTEINS?

6) P + HNO3
a)P+Ca — CasP, (koHIT.) — H3PO,4 + NO; + H,O
B) C + Cag(POy),+ SiO, ~ CaSiOz + CO + P r)P+Na — NagP

Kpurepun mnepeBoga TecToBoro Oamia B KauyeCTBEHHYIO OLIEHKY Ioclie  amnpodauuu
KBAJIMMETPUUYECKOW 00pabOTKM pe3ylbTaTOB TECTHPOBAHHS COCTABIEHbI B COOTBETCTBUU
TpeOOBaHUSAMU K HOPMAaTUBHO-OPUEHTHPOBAHHBIM TECTAM CPEIHEHN TPYIHOCTHU:

OIICHKA 2 3 4 5
JIMATIa30H TECT.

0amioB (% ot 10 50 51-70 71-85 85-100
MaKc.)

8.1.2. OueHo4YHbBIE CPECTBA ISl IPOBEAEHHUS TEKYIIEro KOHTPOJIs (OTYETHI 10 Ja00paTOPHBIM
paboTtam)

Oo0pa3sen oryera no JadoparopHoii padore

KoMrutekcHbie coenmHEHust
(HazeaHue 1abopamopHoi pabomot)

Omeit Ne 1. OGpa3oBanue U AUCCOIUAINS COSAMHEHNUN C KOMIUIEKCHBIM aHHOHOM
(Homep u Ha3eanue onvima)



BI(NO3)3 + Kl = Bil; + KNO;
Bil; + KI — K][Bily] u ap. ypaBHeHuUs
(Vpaenenus peaxyuti)

Brinagaer KOpUYHEBBIH 0CaJOK, KOTOPBIM pacTBOpsAETCs B M30BITKE MOAMJA Kajausl H3-3a
00pa3oBaHMsI KOMIUIEKCHOT'O COEIMHEHMSL.

(Habnodenus u 00vsCHeHUs / 8b1600)

Kpurtepuu onieHku oT4yeTa 1no jadoparopHoii padore

Otyer OIEeHNUBACTCS 10 JeCATUOAIIBHON CHCTEME:

10 6amnoB — otueT BonoaHEH Ha 100 % u 6e3 omuboK; JONyCKaeTcs JBE HEPUHIUITHATBHBIX
OLIMOKH.

Cuumaercs o 6amty 3a TpY HEIPUHIUIHAIBHBIX OIIMOKH / OMIMCKU WM OJHY KPYITHYIO
(HenpaBUIBHOE YpaBHEHUE PEAKLUH, XUMHUECKas (opMyJia, HEIPaBUIbHOE OOBSICHEHNE HITH €T0
OTCYTCTBHE, OTCYTCTBUE HAOIIOICHHN).

Mo E

o

©oNe®

11.
12.

13.

14.
15.

16.
17.

18.
19.
20.

8.2. OueHo4HbIe CpeCcTBA ISl IPOMEKYTOUHON aTTecTanuu (B popme IK3aMeHa)
IlpumepHuwiii nepeuenv 80nPOCO8 K IKIAMEHY

[Mpenmer xumun. CBsI3b XUMUU C OHOIOTHEH, (GU3UKOW U IPYTUMHU HAyKaMH O TIPUPO/IE.

ATOMHO-MOJIEKYJISIPHOE YUCHHE.

OCHOBHbBIE XUMUYECKUE 3aKOHBI.

N3otomsl. [Ipocthie BemecTBa. Amnorponus. CaoKHbIe BellecTBa Kak popma

CYILIECTBOBAHMS 3JIEMEHTOB B COCUHEHUSAX.

XUMHUECKUE PEaKINH, NX KIacCU(PUKAIHS 110 XapaKTepy B3aMMOICHCTBHS pearupyronumx

BEILIECTB.

Mopenu crpoenus atoma (Tomcona, Pezepdopna, bopa, coBpemennas).

Kopnyckynspao-BonHoBo# nyanu3m yactuil. KBantel. Ypauenue [lnanka.

O6psacuenue horodddexra DitHmTeitHOM. DoTOHBI. CIIEKTPHI AaTOMOB.

KBanTtoBbIe uncna, ux Gpu3n4eckuii CMbICI.

MHorosnexkTpoHHble aToMbl. Tpu NpUHIIKIIA 3aII0JTHEHUS] aTOMHBIX opoutaieil. [Ipasuiia

B.M. KiteukoBckoro.

Anpo kak AMHaAMUYECKasi CUCTEMa IPOTOHOB U HEUTPOHOB.

[lepnonnueckuil 3akOH M mepuoandeckas cucrema asieMeHToB J[.M. Menneneesa.

[lepnonnueckas cucTeMa Kak €CTECTBEHHAs CHUCTEMa »JJIEMEHTOB. XapaKTepHUCTHKA

3JIEMEHTOB TJIaBHBIX MOArpyNi. MeTallibl, HEeMETAJIbL.

Xumnueckas cBsizb. OCHOBHbBIE XapAaKTEPUCTUKU U TUIIBI XUMUYECKON CBsA3U. KoBasieHTHast

CBs3b. MeETOJl BaJCHTHBIX CBs3eil. JIBa mexaHuzma oOpa3oBaHUS KOBAJIIGHTHOW CBSI3U:

00001IEHNEe HECMapeHHbIX JJEKTPOHOB pa3HbIX aTOMOB U JOHOPHO-aKIENTOPHBIN

MEXaHHU3M.

Nonnas cBsi3b. O01aCTh MPUMEHEHUS HOHHOW MOJIETIH.

Bomoponnas cBsA3b. MexMOneKynspHas W BHYTPUMOJIEKYJIIpHAs BOJOpPOAHAs CBS3b.

BnusHue BOAOpOAHOM CBA3M Ha CBOMCTBA BewlecTB. Poiib BOAOPOAHOM CBSI3U B

OMOJIOTHYECKHUX MPOIIeccax.

Mertaunueckas CBs3b.

Xummnueckasi TepMoinHaMuKa. CKOpOCTh XMMUYECKUX peaKIiil. 3aKOH JIEHCTBUSI Macc.

KoHcTanTa ckopocTH peakiuu.

3aBUCHUMOCTH CKOPOCTH PEaKIUU OT TEMIEPATyphl, TEMIEPATYPHBII K03 PHIHEHT.

Karanus. BausHue karain3aropa Ha CKOpOCTh peakunu. Bunbl katanusa.

OcobenHocTy (pepMEHTOB KakK KaTaln3aTopoB. Poib kaTaan3aTopoB B OMOJIOTHUECKUX

Iporeccax.



21.

22.

23.
24.
25.
26.

27.
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.

HeoOpatumblie 1 00paTUMbIe XUMHUYECKHE peakuu. XuMuieckoe paBHoBecue. Koncranta
xumuyeckoro pasHosecus. [Ipunnun Jle [larense.

TennoBsie 3¢ dexThl XuMuyeckux peakuuil. TernaoTel 00pa3oBaHus XUMHUECKUX
COCIMHECHUM.

3akoH ['ecca. I3MeHeHre BHYTPEHHEN SHEPTUU CUCTEMBI.

DHTaNbIUS.

OKHCINTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, UX KJIacCU(UKALIHSL.

[IpaBuna cocraBieHHs] ypaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Meton
AIEKTPOHHOTO OasiaHca.

[TonyyeHue 3JIeKTPUIECKOro TOKa MPU XUMUYECKUX PEaKIIUIX.

Bonopoanslii 351€eKTpo1 CpaBHEHHUS.

CranapTHbI€ 3JE€KTPOJAHBIE TOTEHIIMANIBI. DJIEKTPOXUMHUUECKUH PsAJl HATPSHKEHUS
METaJUIOB.

3HaueHHE peaKlNil OKUCIEHHUS-BOCCTAHOBIICHHS B )KMBOI 1 HEXKUBOU MPUPO/IE.
DNEeKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IIPOIIECC.

KonuenTpanus pacTBopoB, CiocoObl €€ BhIPaKEHUS.

OCHOBHBIE TOJIOKEHHS TEOPUU IEKTPOTUTHIECKON TUCCOIIUALINAH.

Kucnorel, ocHOBaHUs, COJIM B CBETE TEOPUU AIIEKTPOIUTUUECKON TUCCOLUALIUH.
AM@oTepHbIE THIPOKCUBI.

DNEeKTpoNUTHYECKas AUCCOLMALINS BOAbl. BOAOpOIHBIN NTOKa3aTelb.

Bonopoauslii mokaszarenab OMOJIOTMYECKUX KUAKOCTENH. 3HaUEHHE ITOCTOSAHCTBA BenuuuH pH
B XUMUYECKHUX U OMOJIOTUYECKHX ITPOIIECCaX.

['eneTnyeckas CBsSI3b MEXKIy KJIacCaMH HEOPTAaHUYECKUX COCTMHEHUM.

I'mpaponus coneii. CteneHb U KOHCTaHTa TUAPOIIU3A.

Ponw runponuza B OMOTOTHYECKUX, XUMHUYECKUX MPOIECCaX U MPOIECcCax BhIBETPUBAHUS
MUHEPAJIOB ¥ TOPHBIX MOPO/I.

Teopus cTpoeHMs] OPraHUYECKUX COETUHEHUM.

Homenkiatypa, nzomepust (CTpyKTypHas, IPOCTPAHCTBEHHAS! — T€OMETPUYECKas U
OTITHYECKas).

Knaccudukanms opraHnueckux CoeIMHEHUH IO COCTaBY, YIIIEBOJIOPOTHOMY CKEJETy U
(YHKIIMOHATILHOW IpyMIIe.

OCHOBHBIE KJIaCChl OPTaHUYECKUX COEAMHEHUH.

AJKaHBI.

AJIKEHBI.

AJKUHBL.

AJIKaJMEHBI.

ApomaTudecKkue yrieBog0pOabl.

Oprannydeckue BemecTBa KICTKH.

benku.

VraeBonasl.

HyxknenHnoBbie KUCTOTHI.

Kupse! 1 macna.

IpumepHuiii nepeuensv 3a0anutl K IK3aMeHy

. OxapakrepusyiiTe XMMHUYECKHHA 3JIEMEHT T0Ji HOMEpoM 3 (TOJI0KEHHE B IMEPUOANYECKON

CUCTEMe, MOPSIIKOBbI HOMEp, OTHOCUTENIbHAS aTOMHAsi Macca, YUCJI0 MPOTOHOB, JIEKTPOHOB
U HEHTPOHOB, CTPOEHHE BHELIHETO 3JIEKTPOHHOIO CJIOs, (pOpMyJsa JETY4ero BOAOPOIHOTO
coerHeHus], (popMysa BBICIIETO OKCH/A, XapaKTep BBICHIETO OKCHJA, KAKOH THAPOKCUT MY
COOTBETCTBYET).

. Omnpenenute UM CBsI3U B caenyomux coeaunenusx: NaCl, CO.



3. Kyna cmecTuTcst XuMuieckoe paBHOBECHE IIPU YBEIHMUEHUH JaBIICHUS:
4.2H(r) + O2 (r) <« 2H20 (r) +483.6 x/Ix
5. HanumuTe BrIpakeHHE 3aKOHA AEUCTBUS MACC JIJIsl PEaKIINH:

6. FEO(K) +CO(F) «Fe + CO,

7. 15 r NaNOj3 pactBopeno B 90 r Bojbl. Onpenenuts @ (%) moydeHHOro pacTBopa.
8. Kakas u3 aTHX coseii mogasepraercs ruapoausy? Hanumure ypasaenue peakuuu: Na,S, KCl,
NaNOs.
9. OcymectBute npespareHus: Ca — CaO —Ca(OH), -CaCOs;
11.  JIns meitrpanuzaruu 40 ma pactBopa HpSO,4 motpedoBaiocs 80 mi 0.08H.
pactBopa KOH. Onpenenuts HOpMaIbHYIO KOHIICHTPAIIUIO PACTBOPA KUCIOTEHI.

Haiitu maccoByto oo HNO3 B 10H. ee pactBope (P = 1.30 F/CMg).
12. K300 r 40%-noro pactBopa ritoko3sl nmpuiay 200 r Boasl. KakoBa MaccoBast
JIOJIsl TIIFOKO3BI B PAaCTBOPE IOCIe pa3daBieHus?

13.  Ckombko mi 7.46%-HOTO pacTBopa coyistHOM KucinoTel (P 71.035 r/em’) noTpedyercst s
B3anMopaercTeua ¢ CaCO3 maccoit 25 r?

YciaoBud c1auu YK3aMeHbI

WroroBass arrecramusi — OK3aMeH —  NPEANONaraeT  yCTaHOBJIEHHE  YPOBHS
Cc(OPMHUPOBAHHOCTH CIEAYIOILUX KOMIIETEHIH:

YK-1 CriocobeH ocymecTBIsATh MOUCK, KPUTHYECKUI aHAIN3 U CHHTE3 HH(pOopMaIumy,
MPUMEHSTh CUCTEMHBIH OXO/ ISl PEIICHHUS TIOCTABIICHHBIX 3aj1ad.

OIIK-2 CnocobeH y4acTBOBaTh B pa3pabOTKE OCHOBHBIX M JIOTTOJTHUTEIBHBIX
00pa3oBaTeNbHBIX IPOrpaMM, pa3pabaThiBaTh OTAEIbHBIC X KOMIIOHEHTHI (B TOM YHCIE C
MCTOJIh30BaHNEM HH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA).

OIIK-8 Cnoco0OeH oCyIIecTBIATh eAarornueckyo JAesiTeIbHOCTh Ha
OCHOBE CHEIMaJIbHBIX HAyYHbIX 3HAHHUH.

Kpurtepun onenkmn:

OuneHKH  «OTJIMYHO»  3aCIy)XKHBAaeT  CTYIEHT, OOHapyXMBIIMH  BCECTOPOHHEE,
cucTeMaTuyeckoe M IiIy0oKoe 3HaHHMe yuyeOHOro Marepuana JUCHUIUIMHBL, YMEHHE CBOOOIHO
BBINOJIHATE 3a/laHMsl, MPETyCMOTPEHHbIE MPOTrpaMMOil, YCBOMBILMI OCHOBHYIO JIUTEpaTypy MU
3HAKOMBIH C JIOTIOJIHUTEIBHON JHUTEpaTypol, peKoMeHAOBaHHON mporpammoii. Kak mpasuiio,
OLIEHKA «OTJIMYHOY» BBICTABJISIETCS YCBOUBIINM B3aMMOCBSI3b OCHOBHBIX MOHITUN JUCHUIUINHBI U
X 3HaueHWe s mpuoOperaeMoi mpodeccuu, MPOSBUBIIMM TBOPYECKHE CIIOCOOHOCTH B
MOHUMaHHH, U3JI0)KEHUH U UCTIOJIb30BaHUH YUeOHO-TIPOrPaMMHOI0 MaTepHara.

OneHKH «XOpOIIO» 3aCITy)XKHBAaeT CTYICHT, OOHAPYKHMBIIUI TOJHOE 3HAHUE y4eOHOTO
MaTepHualia, YCHEITHO BBITIOJIHSIOMNN TpeayCMOTPEHHBIE B MPOrpaMMe 3aJaHus, YCBOMBIIUI
OCHOBHYIO JIUTEPATypy, PEKOMEHIIOBaHHYIO B Tporpamme. Kak TpaBmiio, OIEHKa «XOpOIIO»
BBICTABJISIETCSl yJaIUMCsl, TTOKa3aBIINM CHCTEMATHYECKHA XapaKTep 3HAHWW MO AWCIUIUINHE U
CMOCOOHBIM K HMX CaMOCTOSATENBHOMY TIOIIOJIHEHHIO W OOHOBICHHIO B XOJe JajbHEUIIeH
yaeOHOM paboThl U TPO(eCCHOHATBLHON NEATENIbHOCTH.

OneHKH «yJAOBJIETBOPUTEIBHO» 3aCITy)XHBAC€T CTYACHT, OOHAPYKUBIIMKA 3HaHUE
OCHOBHOTO Y4YeOHOro Marepuaiga B o0beMe, HEOOXOJAMMOM JUisl JajbHEeHIed y4ueOwnl u
npeacTosmeid  paboThl MO  Tpodeccuy, CIPaBISIIONIMICS € BBITIOJTHEHHWEM — 33/IaHUH,
MPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JIUTEPATypOil, PEKOMEHIOBAHHOMN
nporpammoii. Kak mpaBuiio, OIEHKa «yJOBIECTBOPHTEIHHO» BBICTABIISIETCS, OIYCTHBIIAM
MOTPENTHOCTH B OTBETE HAa JK3aMEHE W TPHU BHINOJHEHUH JK3aMCHAIMOHHBIX 3aJaHui, HO
obnajaromuM  HEOOXOAMMBIMM  3HAaHMSMHU JUIsI UX YCTpaHEHHs I0J PYKOBOJCTBOM
IIpernoiaBaTes.



JlokymMeHT cocTaBiieH B cooTBeTcTBHM ¢ TpeboBanusmu OI'OC BO mno HampaBieHHIO
nonrotroBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMsl MPOQWISIMH TOATOTOBKH),

YTBEP)KJICHHBIM MpUKa3oM MuHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoit deneparuu ot
«22» eBpais 2018 r. Ne 125.

Pa3padoruuk: nouent kadenpsr EHJI [T UT'Y U.B. IlIkypuenko

Hacmoswas npocpamma He mooicem 0Ovimb 60ocnpouzsedeHa Hu 8 Kaxou ¢gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuuxa npocpammol.



