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|. Heau v 321244 TUCHUIJIMHBI (MOTYJIs1):

OCHOBHOH HeJIBI0 U3YYEHUs] JUCIHUIUIMHBI « XUMUYECKUE YIPAKHEHUS U 3a1a4n» SIBISI-
ercss (GOPMHUPOBAHKE TOTOBHOCTH K MCIOJIb30BAHHIO TEOPETUUYECKUX M MPAKTUUCCKUX 3HAHUU U
YMEHHI OyIylmIMX XUMHUKOB Yepe3 3aKperuieHue, CHCTeMAaTU3alui0 U YIIyOJIeHue 3HAHWKA yda-
IMXCA M0 XUMHUU MyTEM PEIICHUS XMMHYECKUX 3a7ad Pa3HOr0 TUIIA W BBINIOJHEHUS YIpa)KHE-
HUM 110 XUMHUH.

OCHOBHBIE 3a4aYH JUCLHMIIINHEI:

- pa3BUTHE YMEHHI M HABBIKOB PEIICHHMS XMMHUYECKUX 3aJa4 pa3HbIX TUIOB JUJIS UC-
MOJIE30BaHUS B IIEAAIrOTHUYCCKOMN ACATCILHOCTH,

- (GbopMHpPOBaHKHE Y CTYACHTOB CIOCOOHOCTH K Pa3BUTHIO JUYHOCTHBIX W TIpodeccuo-
HaJIbHO-BOXHBIX KAUECTB M KOMIIETEHIIMN OyayIiero crenuanucta B cooTBeTcTBun ¢ ®I'OC
BO no nanpasnenuto Ilenarornyeckoe oopazoBaHue;

- (GhopMHUpPOBAaHKE U PA3BUTHE Y CTYJICHTOB YMEHUM JIOTUYECKH MBICITUTD;

- dbopMHUpOBaHKE NMPAKTHYECKUX HABBIKOB MPOBEICHUS XUMHUYECKOTO IKCIICPUMEHTA,

- pa3BuTHE yueOHO-KOMMYHUKATUBHBIX YMEHHIA.

Il. MecTo qucuuniaunsl B crpykrype OIIOII BO:

2.1. Yuebnas nucuuiuiiHa (MOJyJb) OTHOCUTCS K YacTH Hporpammsl, (POpMHUPYEMOIl ydacTHH-
KaMU 00pa3oBaTeIbHbIX OTHOIIECHUH.

2.2. JIns u3y4eHus: NaHHOW y4eOHOW AMCUUIUIMHBI (MOIYJIsl) HEOOXOAMMBI 3HAHWS, YMECHUS U
HaBBIKH, (hopMUpyeMble MPEAMECCTBYOIUMU JUCIUIUIMHAMU: OpraHUYecKash XUMHUs, aHAINTH-
YyecKasi XUMHSL.

2.3. Ilepedenp nocneayromux y4eOHbIX AUCLUUIUINH, A KOTOPBIX HEOOXOIUMBbI 3HAHUSA, yMe-
HUS ¥ HaBBIKH, (OpPMHUpYEMbIE JaHHOW yU4eOHOH NUCHUILTMHON: METOIMKA OOYIECHHUS U BOCITUTA-

HUS (XMMUS).

I11. TpeGoBaHus K pe3yIbTaTaM OCBOCHMS IMCIUILIHHBI (MOAYJIs1):

[lepeueHb IaHUPYEMBIX PE3YIbTATOB 00YyUEHHS 110 TUCHUILIMHE (MOAYIIIO),
COOTHECEHHBIX C MHAMKATOPaMH JTIOCTH)KEHUSI KOMIIETEHIIUN

KoMmnerenuus

NHaukaTopbl KOMIEeTeHUH I

Pe3yabTaThl 00yyeHHs

IIK-1  Cnocoben
oceausams u
ucnonvzoeams  0Oa-
306ble HAay4HO-
meopemuyecKkue
3HAHUA U NPAKMU-
yeckue yMeHusi no
npeomemy 8 Npo-
geccuonanvHou
desmenvHoOCMuU

MK k11

AHanu3upyeT U rpaMOTHO U3-
naraet 6a30Bble peMETHBIC
Hay4YHO-TEOPETUUYECKHE MPE/I-
CTaBJICHUS 00 M3ydaeMbIX
00BbeKTax, Mmpoleccax u siBie-
HHUSX

UK k1.2

JleMoHCTpHpYyeT cienuanbHbIe
YMEHUS IPOBEACHUS XUMHUYE-
CKOT'0 U OMOJIOTHYECKOTO HC-
CJeI0BaHUs (IKCIIEPUMEHTA) U
HCIIOJIb3YET B CBOEH Meaaro-
TUYECKOH JESITEIIbHOCTHU.

3HaCT: OCHOBHBLIC XHMMHWUYCCKHEC 3aKOHBI
" ITOHATHA.

YMEET: NPUMCHATH XUMHUUCCKHUE 3aKOHbBI
IIpU pCHICHUN XUMHUYCCKUX 3a1a4.
BJIQICCT. HABbIKAMU PCHICHUA XUMHYC-
CKHX 3a1a4

3HAeT: OCHOBHBIE TMIpaBWJIa TEXHUKH
0€30MacHOCTH MPH MPOBEACHUU XUMHU-
YECKOT'0 SKCIIEPUMEHTA.

yMmeeT: 00pabaTeiBaTh TEOPETUUECKHUE U
OKCIIEPUMEHTAaJbHbIC JIaHHBIC, MpPUMe-
HATH OCHOBHBIC 3aKOHBI U METOIBI XH-
MHUH K M3Y4YEHUIO OOBEKTOB B OKpY-
Karolien cpeae

BIIQ/ICET: TEPMUHOJIOTUYECKUM arrapa-
TOM JHCIUILINHBI




UK nk13
[Tnanupyet yueOHbIE 3aHATHS

Ha ocHOBe nuddepeHIumanum B
o0y4yeHHH. YUUTHIBAET TPeOO-
BaHUI K COOJIIOICHUIO TEXHHU-
k1 6e3onacHocTH. Mcnonb3yer
COBPEMEHHBIC METO/IbI, ITe/1a-
TOTUYECKYIO0 TEXHHUKY U 00pa-
30BaTEIbHBIC TEXHOJIOTHH,
BKJII04ast HH(POPMAIMOHHbIE
JUTS pean3aiuy KOMIIETCHT-
HOCTHOT'O IOJIXO0/1A.

3HAeT: OCHOBHBIC COBPEMEHHBIC METO-
IIbl, TIEIaTOTMYECKYI0 TEXHUKY U 00pa-
30BaTEIbHBIC TEXHOJIOTHH.

yMEeT: TOHOCHUTH 0 oOydarommxcs 0a-
30BBIC XUMHYECKHUE HAY4HO-
TEOPETUYECKHE NPEACTABICHHUS.
BJIaJICCT: HABBIKAMH CaMOCTOSTEIbHOM
paboThl C pa3nMYHON JUTEPATypOU IO
XUMUHU (yueOHOM, y4eOHO-
METOANYECKOM, HAYUHOM).

1IK-2.Cnocoben
KOHCMPYUpo8amby
cooepacanue oopa-
306anus 8 COOM-
eéemcmeue ¢ mpe-
bosanuamu DPIOC
OCHOBHO20 U Cpeo-
He2o obuje2o obpa-
306anus, U pa3eu-
Mus  COBPEeMEHHOLI
HayKu

ILHICHKLI

[Inanupyer cBOXO negaroruye-
CKYIO JIEATEIbHOCTD C y4ETOM
HarnpaBJIeHU 00pa3oBaTeilb-
Ho#t cuctembl P® u TpeboBa-
Hui ®I'OC, mporpamm 1o
yuebHoMy npeamety. Ocyiue-
CTBIISIET KOHTPOJIBHO-
OLICHOYHYIO JAESATEIbHOCTD

MK nx2.2
KoHcTpynpyeT u mpoBoaUT

yueOHbIe 3aHATHUS B COOTBET-
CTBHH C OCOOCHHOCTSIMH ay/IH-
TOPUM LIKOJBHUKOB. Pa3zpaba-
TBHIBAET IJIAHBI, KOHCTICKTHI,
TEXHOJIOTUYECKUE KapThl pa3-
JMYHBIX BUJIOB YUEOHBIX 3aHS-
TUI U BOCTIUTATEIbHBIX MEPO-
MPUATUH.

NIAK k23

Hcnonp3yer noTeHIa ecre-
CTBEHHBIX HayK: IPHU PEUICHUHU
BOCIUTATEIBHBIX 3a/1a4 TIPU
TUTAHUPOBAHHUH Pa3HBIX HopM
MpernoiaBaHusi OMOJOTUH U
XUMUHU, B TOM YHCIIE TIPH Op-
TaHU3aIUM CAMOCTOSITEIIHEHOM,
MIPOEKTHOM U HCCIIeIOBATENb-
CKOH IeITeILHOCTH.

3HaeT: OCHOBHBIE TpeOoBanus PI'OC
10 XUMHH.

YMEET:  OCYIIECTBIISTh
OIICHOYHYIO JeSTEIbHOCTb.
BJIQJICET: HaBBIKAMH pa3pabOTKU MpPO-
rpaMM MO XUMUHU.

KOHTPOJIbHO-

3HAeT: OCHOBHBbIE OCOOEHHOCTH ICUXO-
JIOTUH IIKOJIBHUKA.

yMeeT: IUIaHUPOBAaThb HCIIOJIL30BAHUE
3HaHUM 110 XMMHUU IIPU IIPENOAABAaHUU
LIKOJIBHOIO Kypca IMCLMIUIMH €CTECT-
BEHHOHAY4HOT'O LIMKJIA.

BJIaJI€eT: HAaBbIKAMH pa3pabOTKH XUMHU-
YECKUX 3aa4 C DKOJOTHYECKHM YKJIIO-
HOM C IICJIBIO BBITNIOJHEHHUS 3a1a4d JKO-
JIOTUYECKOr0 BOCIIUTaHUs IIPU H3yde-
HUU XUMUU

3HAeT: TEPMHUHOJOTMYECKUIl ammapar
XUMHYECKUX JTUCIUTUINH.

yMeeT: oOpamarscsi ¢ J1a0opaTOpHBIM
XUMHYECKIM 000pyIOBAaHHEM.

BJaJieeT: MeToJamMHu Oe30macHoro oo-
paIeHns ¢ XMMUYECKAMH BEIIECTBAMHU.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM TUCUMILIMHBI (MOAYJIs1) U BUAbI Y4eOHOH padoThl

Bupa yueOHoii padoThl Bcero ua- CemecTpnl

coB / 3a- 5 -

YETHBIX

equHun /

OYH.
AyauTopHBIE 3aHATHS (BCEro) 80/2,22 80
B tom uuce:
Jlexruu (JIek) 48/1,33 48
[MpakTrueckue 3anstus (I1p) 30/0,83 30
Jlabopatopusie pabotsl (J1ab) - -
Kouncyabranun (Kouc) 3/0,08 3
CamocrosiTebHast padora (CP) 55/1,53 55
Buj npoMexxyTouHO# aTTectanuu (3a4er) - -
Kontpous (KO) 8/0,22 8
KonrakTHasi pa6ora, Bcero (Kont. pad) 89 89
OO61mas TpyA0eMKOCTb: 3a4E€THBIE €IUHHULIL] 4 4
9achl 144 144

4.2. Coaep:kanue y4eOHOro MaTepuasia TUCUMIUIUHBI (MOIYJIs1)

Pazzen 1. 3AJTAUU U YIIPAXKHEHU S 110 OBILEN 1 HEOPT AHUYECKOM XUMHU

1.1. TeopeTnueckne 3a1aun U yrnpaKHEHUS
1.2. DxcnepuMeHTaIbHBIE 3aJa41 U YIIPA)KHEHUS

Pazzen 2. 3AJIAUN U YIIPAXXHEHM S 110 OPTAHUYECKOM XUMUU

2.1. TeopeTuueckue 3a1a4u U yIpaKHEHUs
2.2. DKcniepyMMeHTaIbHbIE 33]aui U YIPaKHEHUS

4.3. Pa3nenbl 1 TeMbl AUCHUILINH (MOYJIei) M BBl 3aHATHH

Ne | HaumenoBa- | Buabl yueOHoil paGoThbl, BKIIO- Ouenou- | ®Popmupye- | Beero
n/ | HHUe pazfena/ | 4as cCaMOCTOSITEJILHYIO padoTy HbIE MbIe KOMIIe- | (B
i TEMBI o0yyaromuxcs, NPAKTHYECKY0 | CpeCTBa TeHUMHu (MH- | Ya-
NMOATOTOBKY (IIPH HAJIMYMH) U AUKATOPBI) cax)
TPYA0EMKOCTb (B yacax)
Tex- IIpaxkr. | JIa0. CP
3aHsl- | 3aHA-
1107001 C
THS THS
1 | 3agauu u yn- KOHTPOJb- | MAKnk1.1-3
paXXHEHUs 0 - 27 HEBIE 3a7a- 67
o01IeH u He- 24 16 HUS
OpraHu4eCcKOu
XUMHH




2 | Bagauu u ym- KOHTpOJb- | MAKnKk2.1-3
PaKHEHHA IO | 14 - 28 | Hble 3ana- 66
OpPraHHYECKOM HUS
XUMHH

Hroro | 48 30 - 55 133

IIprMepbl KOHTPOJIbHBIX 3aIaHHUIA:
*k*k

Bripasute B Mmossix 6,02 .10% MOJICKYJI ME€TaHa.

**k*k
1. CkonbKO MOJIEKYJI COJIEP’)KUTCS B BOJIE KOJIMYECTBOM BEILIECTBA 3 MOJIb?
2. Ilpu paznoxxennn kapoonata metaia (II) maccoit 21,0 r Beygenuncs CO2 oobemoM 5,6 e
(1. y.). YcranoBute Gpopmyiy couu.
3. KakoBa opmyna kpeMHeBOAOpOa (CUJIaHa), €CIIM U3BECTHO, YTO MPH CKUTAHUU €r0 Maccon
6,2 r oOpasyercs auokcu kpemHus maccoit 12,0 r? [InoTHOCTh KpeMHEBOAOPOA 110 BO3AYXY
paBHa 2,14.

*k*k

CpaBHuTe MaccoBble 10711 Bojopoaa B coenuneHusax HoO u CHa.
Eax =
[Tocne no6asnenus xyuopuaa 6apust B pacTBOpP, COAEPKAIIHI cMech CyIb(haToB HATPUS U KAIUS
maccoit 1,00 r, obpazoBaics cynbdar 6apust maccoit 1,49 r. B kakoM COOTHOIIICHUH CMEIIaHbI
cynb(haThl HATPHS U Kaus?
Eax =
1. Boruncnute TemnepaTypHbiid KO3 (GUIIMEHT peakiiu, eCIu Ipy MOBBIILIEHUN TeMIIEpaTyphl OT
283 1o 323 K ckopocTh peakuuu yBeauuuiach B 16 pas.
2. Kak u3MeHUTCS XMMHYECKOE paBHOBECHE B oOpaTHMoOl cucteme: A, raz+ B, ra3 S C, ras,
AH<0
IPYU MOBBIIIEHUH TEMIEPATyphl, TPU MOBBILICHUH JABICHUS, TPU YBEIUYCHUHU KOHIICHTPAIIUU
peareHTa A, pu YBETUYCHUN KOHIIEHTpaIuu npoaykra C, mpu BBEICHUN KaTanu3aTopa?
3. OmpenenuTe Maccy BBIICIUBIINXCS METANIOB MPU MPOXOXKIACHUH TOKa cuioit 1,5 A B Teue-
Hue 1 4 yepes pacTBopsI cynbdara kodanbTa u HuTpata xenesa (I1I) (anexTpoabl nHEpTHBIE).
**k*k
Bam BBIIaHBI MIECTh MPOHYMEPOBAHHBIX OIOKCOB, B KOTOPBIX HaxoisaTcs cyxue comu: MgCly,
BaCl,, PbCl,, ZnCl,, MnCl, u NaCl. Ucnonb3ys umMeroruecst Ha ctose peakTuBbl (1M H,SOy,
IM NaOH, nuctuminpoBaHHas BoJia) U 000pyI0BaHKE, ONIPEACIIUTE, B KAKOM OFOKCE HaXOJAUTCS
KK U3 BBIIICTIEPEUUCTICHHBIX XJIOpUI0B. Hanummre ypaBHeHHs peakiuil onpeaeaeHus! co-
JIEH, TaM, TII€ 3TO HEOOXOINMO.

4.4. Meroanyeckue yKa3aHHUs 110 OPraHU3alMH CAMOCTOSAITEJIbHOI padoThl CTY/1eHTOB
CamocrosrenbHas paboTa 3aKJII04aeTCsl B TOM, YTO B XOJI€ TAKOTO OOYUEHUS CTYIACHTHI Mpexk-
JIe BCETO y4yarcsi IprUoOpeTaTh U MPUMEHSTh 3HAHUS, UCKAaTh U HAXOIUTh HYXKHBIE /ISl HUX Cpe.l-
cTBa 00y4eHHUsI U MICTOYHUKH UHPOPMAIMH, yMETh paboTaTh ¢ 3TOi HH(popManue.
CamocrosTenbHasi paboTa CTyJeHTa HalpaBieHa Ha yNIyOJleHHe 3HaHUW [0 H3y4aeMoMYy
IpeaMeTy, a Takxke Ha (popMUpOBaHHE YMEHUN CaMOCTOATENBHO MPOBOANTh aHAIU3 U CHHTE3 Ha
OCHOBaHUHU UMEIOLIETOCs MaTepuasa.
JUis ycnenHoro BEIMOMTHEHHUS. CAMOCTOSATEIbHOM paboThl HEOOXOIUMO:
BaymunBo mpouuTars 3ajjaHie UM BOIIPOC/3aaHHUE.
Ecnu 4t0-1160 HEMOHSATHO, 33/1aTh BOIIPOC MPENoAaBaTeio.
O3HaKOMUTBCSI C OCHOBHOW M JIOTIOJTHUTEILHOW JTUTEPATYpPOH K KypCy.
3anuchIBaTh TE3UCHI U3 HCIIOIb3yeMON JIUTEPATyphbl U CBOU MBICIIM Ha Oymare.
ITpoBecTn aHANINU3 U COCTABUThH OTBET WJIM IOATOTOBUTH 3aJjaHHE K claue.




B pamkax uzyuaemoii oucyuniunst npeonazaromca cieoyrwujue popmovl camocmoameiib-

Houl pabomol:

e YyeOHOe 3aJaHHe - BHJI TIOPYUCHUS MPEIOAABATEIS CTYICHTY, B KOTOPOM COAEPKHUTCS Tpe-
OOBaHHE BBINMOJIHUTh KaKHE-THOO ydeOHbIE (TEOPETHYECKHME M TPAKTHYECCKHE) JICUCTBUSI.
Kputepun omeHKH 1Mo KakI0My 3aJaHHIO TPEoaBareib BRICTABISET TOTIOTHUTEIBHO.

e CocraBiieHHe 32124 10 TeMe — [TOJITOTOBKAa HE MeHee 2-X 3aJa4 M0 OTJEIbHON TeMe (C pas-
BEPHYTHIM PEIICHUEM).

[Ipu BeimonHeHnu 3aganuii Mo CP MOKHO BOCIOIB30BaThCS CACAYIOUIEH JTUTEPATypOM:

1. Pemenue 3anau mo xumuu: ydyeOHo-metoanueckoe nocodue / Coct. kypuenko U.B.,
EBcradrena N.T. — Upkyrck: M3a-Bo «Actipunty, 2018. — 88 ¢. ISBN 978-5-4340-0266-0.
2. Xumus: yaeoHo-MeTonuyeckoe nmocodbue / Cocr.: M.B. llIkypuenko, E.E. Uctomuna,

N.T. EBcradwreBa — Upkyrck: M3a-Bo «Actipunty, 2018. — 124 ¢. ISBN 978-5-4340-0268-4.

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX PadoT (IpoeKTOB) (MPH HAJTUYUHN) YYeOHBIM TUTAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padOT (IIPOCKTOB).

V. YueOHo-MeTOAMYECKOE 1 HH(POPMALIMOHHOE o0ecredeHne TUCIUIIIUHBI (MOYJIs1):

a) aurTeparypa

1. BonmkoB H.U. Xumus: yue6. [locooue / H.M BonkoB, M.A. MenuxoBa. — M.: Akanemus,
2008. — 336 c. - ISBN 978-5-7695-5605-0 (30 7x3.)

2. I'muuka, Hukomaii Jleonnnouu. O60mas xumus [Tekcr] : yue6. mocobue s By3oB / H. JI.
I'munka ; pen. A. . Epmakos. - 30-¢ u3a., ucnp. - M. : Uarerpan-Ilpecc, 2007. - 727 c. ; 24
cM. - bubmmorp.: c. 704-705. - [Ipeam. ykas.: ¢.706-727. - ISBN 5-89602-017-1 : (148 5k3.)

3. I'muuka H. JI. OGmiast xumusi [I1eKTpOHHBIN pecypc]: yueb. ans OakanaBpoB, yued. mocodue
Uit ctyd. HexuM. crierl. By3oB / H. JI. I'munka. - 18-e u3x., mepepad. u gom. - DBK. - M.:
FOpaiit: /] FOpaiit, 2012. - (bakanasp). - Pexxum nocryna: 343 "bubnuorex". - 20 gocty-
noB. - ISBN 978-5-9916-1148-0. - ISBN 978-5-9692-1112-4

4. 3aiteB O.C. Xumusi. CoBpeMeHHbIN KpaTKuil Kypc: yuebnuk ais By3oB / O.C. 3aiiues. — M.:
HIT DHAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 3k3.)

5. Vraii S.A. OGmas 1 HeopraHuueckass XuMust: yueOHuK ais By30B / S.A.VYraii. — M.: Beicm.
K., 2007. — 527 c. - ISBN 978-5-06-003751-7 (30 5k3.)

0) aBTOpCKHE MeToinYecKue pa3padoTKu

1. Xumuueckue ynpaxkHeHHs U 3a7audl [ DNeKTpoHHBIN pecypc] : yued.-MeTo. mocobue / cocT.:
A. A. ITakeeBa, . B. llkypuenko. - 9BK. - Upkyrck : Acnpunt, 2022. - 121 c. - Pexxum
noctyna: 43 "bubaunorex". - Heorpannu. goctym. - ISBN 978-5-6047875-2-6 :

2. OcHOBBI 00MIeH XUMHH [ DNEKTPOHHBIN pecypc] : yueb.-meroa. mocobue / coct. U. B. Ilkyp-
yeHko. - OBK. - Upkyrck : Acnipunr, 2020. - 96 c. - Pexxum nocryna: 943 "bubnuorex". -
Heorpannu. nocrym.

B) 0a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE M IOUCKOBbIE CHCTEMbI:

catalog.iot.ru — katanor oOpa3oBaTeNnbHBIX pecypcoB ceTi HTepHeT

www.ed.gov.ru — caiit deaepanbHOro areHTCTBa 1Mo 00pa3oBaHu0 MUHUCTEPCTBA 00pa30BaHHS

" Hayku PO

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

http://nature.web.ru/

http://www.rusplant.ru/

WWW.bio.pu.ru — caiit Cankt-IleTrepOyprckoro rocy1apCTBEHHOTO YHHBEPCUTETA

www.chem.msu.su/rus — caiit xumuueckoro dakynprera MI'Y

WWw.chemport.ru — XuMHYECKHit callT

WWW.1SSep.rssi.ru — caiit CopocoBckoro o0pazoBaTeIbHOTO XKypHaIa

www.students.chemport.ru — caiiT cTyIeHTOB-XUMHKOB

DJEeKTpOHHBIE ajipeca OUOINOTEK.


http://library.vsgao.com/search?author_id=17865
http://library.vsgao.com/search?author_id=17865
http://library.vsgao.com/search?author_id=71644
http://library.vsgao.com/search?author_id=22893
http://library.vsgao.com/search?author_id=8498
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.issep.rssi.ru/
http://www.students.chemport.ru/

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

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

Cepsep PUUHKIID, Mockga http://www.extech.msk.su/gnc/vxod.htm

Cepep MexayHapoaHoro Hayanoro ¢onma, Mocksa http://wwwe.isf.ru/

Cepsep HayuHoi Oubmmorekun MI'Y, Mocksa http://www.lib.msu.su/

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

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITJIMHBI
6.1. [lomemenust u 000pyaI0BaHUE

[Tomemenust — yuyeOHbIE ayIUTOPUU TSI TIPOBEACHUS YICOHBIX 3aHATHH, MPEAYCMOTPEH-
HbIX yueOHbIM T1aHoMm OITOIT BO GakanaBpuata, OCHaIEHBI 000PYOBaHUEM M TEXHHYECKUMU
cpeactBaMu oOy4yeHus: aynuTopus Ha 30 MecT, OCHalIeHHAs MEPEHOCHBIM 000pYyIOBaHHEM
(mpoextop EPSON EB-X31).

[Tomemenust AJisE CaMOCTOSATEBHONH Pa0OTHl 00YYAIONMIMXCS OCHAIIECHBI KOMITHIOTEPHOM
TEXHUKOHW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHHueM JOoCTyma B
AIIEKTPOHHYIO HH(OpMAIMOHHO-00pa3oBaTenbHyo cpeay @T'BOY BO «UT'Y».

TexHHUYeCKHE CPeACTBA 00YUeHHU

KomneroTepHast TexHHKa, MOAKIIOYeHHas K ceTu «HTepHeT» ¢ 00umm noctynom B D11OC
ury

JlemoHCcTpanioHHOE 000pyAOBaHKE, Y4eOHO-HATTISAHbIE TOCOOUS, XMMUUYECKas TOCyAa, XUMHU-
YECKHUE PEAKTHUBBI.

6.2. J/IuleH3MOHHOE M MPOrpaMMHoe odecrnevyeHue
Windows 10 pro; Adobe acrobat reader DC; Audacity; Far; Firefox; Google Chrome;;
Kaspersky AV; MS Office 2007; Peazip

VIil. OBPA30OBATEJIbBHBIE TEXHOJIOT'MHN

B o6pazoBaTenbHOM Impoliecce UCTONb3YIOTCS aKTUBHbIE U HHTEPaKTUBHbIE (DOPMBI (MH-
dopMarmonHast/mpoOaemMHast JIEKIHs, JIEKIHUs ¢ 0OpaTHOM CBS3bI0; MPAKTUYECKUE 3aHATUA (Ce-
MHUHAap M0 000O0IEHHUIO U YIITYOJECHHUIO 3HAaHUH C AJIeMEHTaMU JMCKYCCHHM ); IpaKkTU4eckas pado-
Ta B JaOOpaTOpUM; CaMOCTOsITeNIbHAas pabdoTa CTyJIEeHTOB (cocTaBieHue Oubmmorpaduu; paspa-
00TKa y4eOHBIX 3aJJaHUi U B3aMMOKOHTPOJb, pa0OTa C KOHCIIEKTOM JIKIHH, COCTaBlIeHHE Ta0-
JIVII, TOMCK MaTepUAIIOB B CETH MHTEPHET; IMOATOTOBKA M 3aIlUTa JIOKJIAA0B/pedepaToB; KOJIOK-
BUYM), B TOM YHCJI€ IUCTAaHIIMOHHbIE 00pPa30BaTENIbHBIE TEXHOJIOTHH, UCTIONb3yeMbIE TIPU peast-
3alliU Pa3IMYHBIX BHUJOB Y4€OHOH paOOTHI, pa3BUBAIOIINE Y O0YYArOIINXCS HABBIKOB KOMaH -
HOW paloThl, MEXJINYHOCTHOM KOMMYHUKALMHU, NMPUHATHUS pEIICHUH, JUIEPCKUX KadyecTB U
bopMupyrOLIUE KOMIIETEHLINH.

ViIl. OMEHOYHBIE MATEPUAJIBI UISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTAIIUM

8.1. OueHo4HbIe CPeACTBA JAJI51 MPOBEAEHNUs TEKYIIEro KOHTPOJISA YCIeBaeMOCTH

8.1.1. OueHouHBbIe cpeICTBA /Jisl MPOBEAEeHUs TEKYIIero KOHTPOJIfA (TeCThl, KOHTPOJIbHBIC
paboThI)
Obpaszey 3a0anuti
1. Cwenas muTKy mokomnamaa Maccoi 100 T, wenmoBek nomydaet 529 kkai (1 kkxan = 4,184 k/[x).
Paccumnraiite Maccy arOMUHUS, KOTOPBIH, BCTyMasi B pEaKIIUIO


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/

2Al,1B + Fe,03,1B — Al,O3,1B + 2Fe, 1B + 854 k1K,
MMPOU3BOIUT TAKOH K€ TETUTOBOM (P (DHEeKT.

2. CxopocTtb xuMHuecko peaknuu A +2B — AB; M0XHO BbIpa3uTh ypaBHeHueM: V = K- c(A)
CZ(B). HauanpHbie KOHIIEHTpaIMu BemecTB cocTaBisuind: Co(A) = 0,8 monw/a, co{B) = 1,2
MoJib/T1. Kak M3MEHUTCS CKOpOCTh peaklMd B MOMEHT, KOTJa KOHIIEHTpalus BemiectBa B
YMEHBILIUTCS B ABa paza?

3. Kak nomusieT Ha ckopocTh peakiuu CO,, ra3z + C, rpadpur — 2CO, ra3 yBeau4eHHE B JIBa
pa3a J1aBiIeHUs YIJIEKUCIIOro raza?

4. O6bscaure, nouemy ruapua kansius CaH, yacto Ha3pIBalOT TBEPABIM HCTOYHHUKOM BOJOPO-
Jla; pacCUMTalTe, Kakoi 00beM BOAOpO/1a 00pa3yeTcst IpH B3aUMOJICHCTBUH ¢ BOAON 1 Kr
ruapuaa kapnus npu 25 °Cu 1,013 - 10° kI1a.

5. Ilpu paznoxxenun 3,03 kr HUTpaTa MeTaIa 0Opa3zoBaiock 2,55 r HUTpuTa Metamuia. Paccun-
TalTe aTOMHYIO MacCy MeTaJlia.

KpuTtepuu onieHMBaHUS KOHTPOJIBHOTO 33/1aHus (TeopeTndeckoro) no 10-6amibpHoil mkane

¢9-10 0aJ1J10B CTaBUTCS, €CIIH B JIOTHYECKOM PACCyKICHUH M PELICHUH HET OMIMOOK, 3a-
Jlada perreHa paroHaIbHBIM CIIOCO00M;

¢ 7-8 6a/1U10B CTaBHUTCS, €CJIU B JIOTHYECKOM PACCY)KJICHUU U PEIICHHS HET CYIIECTBEHHBIX
omnOOK, HO 3aJaua penieHa HepauoHAIBHBIM CIIOCOO0M, WIIU JIONYIEHO He Oojee
JIBYX HECYIIECTBEHHBIX OIINOOK.

©5-6 6a/1710B CTaBHUTCS, €CJIU B JIOTHYECKOM PACCYKJICHUU HET CYLIECTBEHHBIX OIINOOK,
HO JIOITYIIICHA CYIIECTBEHHAs OIIMOKA B MaTEMaTHYECKUX PacueTax.

e 1-4 6ajuia CTaBUTCS, €CIIM UMEIOTCS CYIICCTBCHHBIC OMIMOKH B JIOTHYECKOM pacCykKie-
HUU U B PEUICHUH.

KpuTepun ouieHkM yMEHUH periath SKcliepuMeHTaabHble 3a1aun (1o 10-0aybHoM miKae)
[Ipu omeHKe 3TOTO0 yMEHUS CIIeyeT YYUTHIBATh HAOMIOACHUS YUUTENS U IPEabsIBIsieMble yua-
IIMMCSI pE3YJIbTaThl BHIIIOJHEHUS OIBITOB.

e 9-10 6aJyyI0B CTaBUTCS, €CJIH IJIaH PEIICHUs 3aJaud COCTaBJIEH IMPaBUJIbHO, OCYIIECTB-
JieH 1moAdOp XMMHUYECKHX PEaKTUBOB M OOOPYIOBaHUS, JIaHO IOJIHOE OOBSCHEHHE U
C/IeJIaHbl BBIBOJIBI.

e 7-8 0aJU10B CTaBUTCS, €CJIU IUIAH PELICHUs] COCTaBJIEH MPABUIBHO, OCYLIECTBIIEH MO00p
XMMHUYECKHX PEAKTHBOB U 000pYyOBaHHUS. JOMYIIEHO He 0ojiee IByX HECYIIEeCTBEHHBIX
omuOOoK (B 00BSICHEHUH U BHIBOJIAX ).

e 5-6 0aJU10B CTaBUTCS, €CJIU IUIAH PELICHUsI COCTaBJIEH MPABUIBHO, OCYLIECTBIIEH MOJ00p
XUMHUYECKUX PEaKTHBOB M 00OpYJOBaHUS. JOMYIIEHA CYIIECTBEHHAas OlIMOKa B 00bsiC-
HEHHH U BBIBOJIAX.

e 1-4 6anua ctaBUTCS, €CIU JOMYILEHBI JIB€ U Ooiee OmMOKY (B MJIaHE pElIeHus, B MoA00-
pe XMMUYECKUX, PEAKTUBOB U 000PYA0BaHHUs, B O0BSICHEHUH U BHIBO/IAX).

8.1.2. OneHo4HbI€ CPeACTBA /IJISI HTOrOBOM aTTecTanum (B popme 3auera)
IIpumepnwiii nepeuenv 60npocos K 3auemy
3akoH ABorajpo. [locrossHHas ABorazapo.
Enununa konudecTsa BemecTBa — MOJIb. AOCOTIOTHASI aTOMHAsI Macca.
3. MaccoBast 107151 BelecTBa — OTHOIIEHHE MACChl BEIIECTBA B CUCTEME K Macce BCEH CHCTEMBL.
Pacuer maccoBoii qonu BemrectBa. OObEMHAS JOJIS BEIIECTBA — OTHOIIIEHHE 00bEMa BEIIECT-
Ba B CCTEME K 00beMy Bceil cucTeMbl. PacyeT 00beMHOI 101H BelecTBa.
OCHOBHBIC TIOJIOKEHUST aTOMHO-MOJICKYJIIPHOTO YUCHUS
3aKOH COXpaHEHHs MacChl BEIIECTB.
[ToHsITHE O MPAKTUYSCKOM U TEOPETHIESCKOM BBIXOJIC TIPOAYKTA PEAKITUH.
Onektponu3. 3akoHbl Dapajes s HIEKTPOIIn3a.
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8. 3akon boitgs — Mapuotra. 3akoH [eii-Jlroccaka.
9. YpaBHEHHE COCTOSHUS UJI€AIbHOTO Ia3a.
10.  VYpasuenue Knaneiipona — Menzeneena.

11. OTtHocuTeNbHAS IJIOTHOCTH Ta30B.

12. I'azoBrIe cmecn. O0beMHAs, MOIbHAS, MAaCCOBAs JOJIU KOMIIOHCHTOB I'a30BOM CMECH.

13. Cpennsist MOJIsIpHasi Macca ra3oBOil CMecH.

14. MounspHslil 00beM rasza

15. MaccoBas 1075 pacCTBOPEHHOTO BEIIECTBA, PACTBOPUTEIS], CIIOCOOBI €€ BhIpaskeHus, pac-
Yer.

16.  Pacuer kOHILIEHTpaIMK pacTBOpa MOCJIE CMEIIMBAHUSI.

17. CriocoObl BbIpaKeHHSI KOHIEHTPAIMU PACTBOPOB: MAacCOBas J10Jisi pACTBOPEHHOTO Belle-

CTBa, o0BbeMHas J0JIs1 paCTBOPCHHOI'O BEIIECTBA, MOJIApHAsA KOHLCHTpalus, MOJIApHAsA KOH-
HOCHTpalHd SKBUBAJICHTA, MOJIIpHAA O0JId BEIIECCTBA, TUTP paCTBOpa

18. PactBOopuMOCTH BelecTs.

19. CKopocTh XMMHUYECKOHN peaklny.

20. 3aBHUCUMOCTb CKOPOCTH XMMUYECKOU pEaKIIUK OT TeMIEPaTyphl.

21. Brusinue KoHIIEHTpaIK pearupyromux BEeIECTB Ha CKOPOCTh XUMHUECKOU PEaKIIHH.

22. Xumnueckoe paBHoBecue. [Ipunnun Jle [llarense. @akTOphl, BIUSAIONINE HA CIABUT XU-
MHUYECKOT'O0 PAaBHOBECHSI.

23. TennoBoi 2 (PEeKT XUMHUESCKUX peakIi. DK30- U SHJAOTEPMHUYCCKUE PEAKIIUN. DHTAIb-
us.

24, DIEKTPOIHUTHI U HEANEKTPOIUTHI. CHIIbHBIC U Ca0bIe JICKTPOJIUTHI.

25.  HMonHoe nmpousBeaeHue BOIbl. BogopoaHbIi MoKa3aTemns.

26. IMuaponus coner.

217. TexHunka 6€30MaCHOCTH MPU PEIICHUH SKCIIEPUMEHTAIBHBIX 3a]1a4.

28. Ornpenenure MeXaHu3M PeaKIuH. . .

29.  IIpenckaxute SIMP-cnexTp BemecTsa. ..

Ipumepnsiii nepeyens 3a0anuii K 3a4emy

Paccuuraiite conepxanue K,O (B mporieHTax) B TMIAPOKCUIE KaTHsl.

2. Tlo maHHBIM XMMHYECKOTO aHa/U3a B Cyibhuae amromMunus cogepxutcs 36 % Al u 64 % S.
PaccuunTaiiTe Maccy almfOMHHUSI © MacCy Cepbl, KOTOpbIE coaepxarcs B oOpasie cynbhuaa
amomuHus maccoit 0,75 r.

3. PaccumraiiTe Maccy MapraHiia, KOTOpelid MOkHO moiydnth u3 500 r cmecu, cocrosimeit u3
okcuaoB maprania Mn,O3 (maccosast nosst 80 %) 1 MnO, (maccosast moiast 20 %).

4. Tlpu ocropoxHoM ymapuBanuu 120 T pacTBOpa XJIOpUAa KaJbIHsl ¢ MaccoBoi jgoneit 16 %
obu10 mosyueno 37,9 r ero kpucramwtoruapara CaCly ¢ xH,O. Onpenenure dhopmyny Kpu-
CTaJUTOTUpATA.

5. Kakyro Maccy mpecHoOi BOAbI HEOOXOAMMO 100aBUTh K MOPCKOW BOJE, 4TOOBI YMEHBIINUTh
MacCCOBYIO JIOJIFO COJIU B HEil: a) B 2 pa3a; 0) B 2,5 paza?

6. 18. Kakyro peakuuio Ha JJakMyc OyAeT MOKa3bIBaTh pacTBOp, coaepkauuii 30 T a30THOM KH-
CJOTHI, TIocsie AoOaBieHus k Hemy 20 r ruapokcuaa kamus? KakoBa macca oOpasyrommeics
conu?

7. 19. Kakoii 06sem okcuna yraeposa (II) momyuutest u3 2 T KOkca ¢ MacCOBOM J10JI€# yrieposa
97%?

8. 20. Kakas macca uyryHa, cogepskamniero 5% mnpumecei, moxyautcst u3 1 T py/sl, coaepKaiei
90% Fe03?

9. Mmeetcs ra3oBasi CMeCh, MAaCCOBBIE JIOJU Ta30B B KOTOpoi paBHEI (%): Bogopoaa — 35, a3ota
— 65. OnpenenuTh 00BEMHBIE JIOJIU Ta30B B CMECH.
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HToroBas arrectaius — 3a4eT — MpeIoyiaraeT YyCTAaHOBICHUE YPOBHS C(HOPMUPOBAHHOCTH
CIEAYIOIUX KOMIETECHIINM:



[1K-1: Criocoben ocBauBaTh U UCIOJIB30BaTh 0a30BbIE HAYYHO-TEOPETUYECCKHIE 3HAHUS U
NPAaKTUYECKHE YMEHHUS 10 MPEAMETY B IPO(PECCUOHATBHOM NeSTETbHOCTH.

ITK-2: CniocobeH KOHCTpYHpOBaTh CoJiepKaHnue 00pa3oBaHMs B COOTBETCTBUE C TpeOOBa-
HussMu OI'OC 0cHOBHOTO U CpeHero o01ero o0pa3oBaHusl, U Pa3BUTHS COBPEMEHHOM HAYKH.

«3a4TeH0» 3aCIyXUBACT CTYACHT, OOHAPYXUBILINI BCECTOPOHHEE, CHCTEMAaTUYECKOe U
rIyOoKoe 3HaHWe y4eOHOro mMarepualia JTUCHUIUIHHBI, YMEHHE CBOOOJHO BBITIONHATH 3a/IaHUS,
MIPEAYCMOTPEHHBIE MPOrPaMMOM, YCBOMBIIUN OCHOBHYIO JIMTE€PATypy M 3HAKOMBIN C JOMOJHHU-
TEJIbHOU JIUTEPATYpOl, PEKOMEHJOBAHHON IPOrpaMMOM. «3a4TE€HO» BBICTABIISIETCS YCBOUBILUM
B3aMMOCBS3b OCHOBHBIX MOHSATHI AUCUUIUIMHBI U UX 3HAYCHUE [T MpuodpeTaeMoit mpodeccuu,
NPOSIBUBIIMM TBOPYECKHE CIOCOOHOCTH B NOHMMAaHHHM, W3JI0KEHUU U UCIIOJIb30BaHUH Y4eOHO-
nporpamMmmHoro marepuana. CtyaeHt, HabpaBmuii 3a kypc 60% OGamnoB u Oonee (pu ycioBUU
nocerieHus: He MeHee 90% OUYHBIX 3aHATHI), MOXKET MOJIYYUTh 3a4eT 10 pe3ybTaraM padoThl B
ceMectpe.

«He 3a4TeH0» 3aCITy>KUBAET CTYJCHT, Y KOTOPOTO OTCYTCTBYET 3HaHHE OCHOBHOTO yuel-
HOTO Marepuala B o0beMe, He0OXOIMMOM JJis AajibHEelIel yuyeObl U MpeacTosield padoTsl Mo
npodeccuu, He CHPABISAIOIIMNCSA C BBIIOJHEHUEM 3aJaHUM, IPETyCMOTPEHHBIX MPOrpPaMMON,
HE3HAKOMBIII C OCHOBHOM JIMTEpaTypol, pEKOMEHI0BaHHOM Mporpammoi, npomyctuBmuid 50%
ayJAUTOPHBIX 3aHATHIA.

JoxymeHT cocTaBiieH B cooTBeTcTBUM ¢ TpeboBanusamu OI'OC BO no HampaBieHHIO TOATOTOB-
ku 44.03.05 [Megarornyeckoe oOpazoBanue (¢ AByMs NpoGUIsIMU MOATOTOBKU), YTBEPKIACHHBIN

npruka3oM MuHucTepcTBa oOpasoBanusi U Hayku Poccuiickoit denepammm ot «22» Qeppans
2018 r. Ne 125.

Pa3zpaborumk: kana.xuM.HaykK, qoueHT kadenpst EH/] T UT'Y U.B. lllkypuenko

Hacmoswas npoepamma ne moosicem 6vimsb 6ocnpouszsedena Hu 8 Kakou ¢hopme be3 npeosapu-
MeNbHO20 NUCLMEHHO20 pa3peuleus Kagpeopbl-paspabomuura npocpammol.



