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|. Heau v 321244 AUCHUILIMHBI (MOYJIs1):

OCHOBHOH 1eJbI0 N3YUYCHUS JUCITUTUTMHBI « XMMUYECKUE YIPAKHCHHS U 3a1a9n» SBJIS-
eTcsi GopMUpPOBAHUE TOTOBHOCTH K HCIIOJIb30BAHUIO TEOPETUYCCKHUX U MPAKTUICCKUX 3HAHUU U
yMEHUH OyAylIuX XMMHUKOB Yepe3 3aKpericHue, CUCTEMaTH3aluio U yrilyOJIeHue 3HaHUHN yda-
HIUXCSl IO XMMUHU ITYyTEM PEIICHUS XUMUYECKUX 3aJlad Pa3HOTO TUIA W BBIMIOJIHEHUS YIPaKHE-
HUH 10 XUMHH.

OcHOBHbBIE 3a]a4H JTUCIUTUTAHBIL:

- pa3BUTHE YMEHHMI M HABBIKOB PEUICHUS XMMHUYECKUX 33/1a4 Pa3HBIX TUIIOB IS HC-
NOJIb30BAHMS B IIE€AArOrMYeCKON AeATeIbHOCTH,;

- ¢dopMHpOBaHUE Yy CTYJEHTOB CIIOCOOHOCTH K Pa3BUTHIO JMYHOCTHBIX M MPO(eccHo-
HAJIbHO-BAYKHBIX KaYeCTB U KOMIIETEHIMI Oy aymiero crenuanicta B coorBercTBuu ¢ ®I'OC
BO no nanpasnenuto Ilenarornueckoe oopasoBanue;

- ¢dbopMHpoOBaHUE U Pa3BUTHE y CTYACHTOB YMEHHUI JIOTUYECKH MBICIIHTD;

- ¢dopMHpOBaHUE PAKTUIECKUX HABBIKOB MTPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTA;

- pa3BUTHE YueOHO-KOMMYHUKATHBHBIX YMEHHH.

1. Mecto nucuuninnsl B ctpykrype OIIOII BO:

2.1. YyebOHasa nucuumivHa (MOIyjb) OTHOCUTCS K YacTH MPOrpamMmbl, (POpMUPYEMOIl y4acTHH-
KaM# 00pa30BaTEIIbHBIX OTHOIICHHIA.

2.2. 1ng v3y4yeHusl TaHHOW yuyeOHOW AMCHMILTUHBI (MOJYJs) HEOOXOAMMBI 3HAHUS, YMEHUS U
HAaBBIKH, (DOPMHUPYEMbIC TPEIIICCTBYIONUMH JUCIUIUIMHAMU . OpraHUYeCcKass XUMHUS, aHATUTH-
YyecKasi XUMHUSL.

2.3. [lepeueHpb MOCHENYIOMMX YICOHBIX TUCIUIUIAH, JISI KOTOPBIX HEOOXOMWMBI 3HAHUS, YMe-
HUS U HaBBIKK, GOPMUPYEMBbIE TaHHOW Y4eOHOM AUCHIUIIIMHON: METOANKA OOyUeHHUs U BOCIIUTA-
HUS (XUMUS).

I11. TpeGoBanus K pe3yJIbTaTaM 0CBOCHUS JMCHHUILIMHBI (MOLYJI1):

[lepeueHp IaHUpPyEMBIX Pe3yIbTATOB 00YUYEHHUS 10 TUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C UHAMKATOPAMHU JOCTHKEHUS KOMITETEHLIUN

Komne- NuaukaTopbl KOMIETEeHIHI PesyabTaTnl 00yyeHus
TeHIUs
IIK-1 Cno- | MAK pk11 3HAeT: OCHOBHbIE XMMHYECKHE
coben oceaueamv u | AHATM3UPYET M TPAMOTHO M3JIAaraeT | 3aKOHBI U TIOHSTHSL.
ucnonvzoeams 0a- | 6a30BbIE PEIMETHBIE HAYYHO- yMeeT: MpPHUMEHATh XUMHUe-
308b1€ HAayyHO- | TEOPETHUYECKHE MTPECTABICHHS 00 CKHE 3aKOHBI TIPU pEIICHUH XH-
meopemuyecKue U3y4aeMbIX 00BEKTaxX, MPOLECCax U | MUYECKUX 3a]1ad.
3HAHUsL U NPAaKmu- | SIBICHUSIX BJIAJICCT: HABBIKAMHU PEIICHHS
yecKkue ymeHusi no XUMHUYECKHX 3a7a4
npeomemy 6 npo- | MAK pii.2
peccuonanvbHoll JleMOHCTpHpYeT CrieluanbHbIe yMe- 3HaeT: OCHOBHBIE IIpaBMJIA
oesmenbHOCmuU HUS IPOBEJICHUS XHMUYECKOTO U TEXHUKNA 0€30MacHOCTH MPH TPO-
OMOJIOTUYECKOT0 UCCIIE0BAHUS BEJICHUN XUMHUYECKOT0 AKCIepH-
(3KCTIEepUMEHTA) M UCTIONB3YET B MEHTA.
CBOEH NeJarornueckoi 1eaTeabHo- ymeeT: 00pabaTeiBaTh Teope-
CTH. TUYECKHE U HKCIEPUMEHTANIbHbIC
JaHHbIe, TPHUMEHSITh OCHOBHBIC
3aKOHBl U METOJIbl XUMHH K U3Y-




MUK nx1.3
[L1anupyer yueGHbIC 3aHATUS HA OC-

HOoBe AuddepeHnranuu B 00y4eHHH.
YuuThiBaeT TpeOOBaHUH K COOIIOIE-
HHIO TEXHUKHU Oe3ormacHocTH. Hc-
MOJIb3YET COBPEMEHHBIC METO/IBI,
MEeAarorn4ecKyr0 TeXHUKY 1 00pa3o-
BaTeJIbHbIE TEXHOJIOTUH, BKIIIOYas
UH(OPMAIIMOHHBIE /IS peaTn3auu
KOMIIETEHTHOCTHOTO ITOX0/1a.

YEHUI0 0OBEKTOB B OKPYKArOIIECH
cpene

BJIAJICCT: TEPMHUHOIOTHYCCKIM
arrmapaTomM JUCHUITIIIMHBI

3HAET: OCHOBHBIE COBPEMEH-
HbI€ METO/bl, I€JaroruyecKyro
TEXHHUKY ¥  00pa3oBaTeiIbHBIC
TEXHOJIOTUH.

yMeeT: JOHOCUThH A0 o0yd4aro-
muxcsi 0a30Bble XUMUYECKUE Ha-
YUHO-TEOPETUYECKUE IIPENICTaB-
JICHUS.

BJIa/ICET: HABbIKAMHU CaMOCTOS-
TEJIBLHON paboThl C Pa3IMYHOMN
auTepaTypod mo xumuu (y4eO-
HOM, y4eOHO-METOAMYECKOM, Ha-

YUYHOM).

1IK-2.Cnocoben
KOHCMPYUpo8ambu
cooeparcaniue oopa-
306anus 8 COOM-
eéemcmeue ¢ mpe-
bosanusmu DPIOC
OCHOBHO20 U Cpeo-
He2o obujeco obpa-
306anUs, U pa3eU-
Musl  COBPEeMEHHOL
HayKu

UK nx2.1
[Inanupyer CBOXO MEarornyecKyro

JESITEIbHOCTh C YUETOM HaIlpaBJie-
HUM 00pa3oBaTeIbHON cUCTEMbI PO
u TpedoBanuii ®I'OC, mporpamMm o
yaeOHoMy npeamery. OcyiiecTBiser
KOHTPOJIbHO-OLIEHOYHYIO JIesTelb-
HOCTh

MK px2.»

KoucTpynpyeT u mpoBoAUT yueOHbIE
3aHSTHS B COOTBETCTBUH C OCOOEH-
HOCTSIMH ayJIUTOPUU HIKOJHEHUKOB.
Pa3zpabarbiBaeT miaHbl, KOHCIIEKTHI,
TEXHOJIOTUYECKHE KapThl Pa3IMUHbIX
BHJIOB YU4€OHBIX 3aHSATHUH U BOCIIUTA-
TEIbHBIX MEPOTIPUSATHUH.

UK ni23
Hcronp3yeT OTEHIHAT eCTeCTBEH-

HBIX HayK: MPU PEIICHUH BOCIIUTA-
TEJIbHBIX 3a/a4 IPH IUIAHUPOBAHUHU
pa3HbIX (OpM MpernogaBaHus OuoJIo-
TMU U XMMHH, B TOM YUCJIE TIPU OP-
TaHU3alUN CaMOCTOSITENTLHOM, MPO-
€KTHOM U MCCIeI0BATEILCKOM Aes-
TEIILHOCTH.

3HAET: OCHOBHBIE TpPEOOBAaHUS
OI'OC o XxuMuH.

YMEET: OCYLIECTBIATh KOH-
TPOJIbHO-OIICHOUHYIO  JIeSITEIb-
HOCTb.

BJIa/IEET: HABBIKAMU pa3padoT-
KU TIPOTrpaMM IO XUMHH.

3HAET: OCHOBHBIE OCOOCHHOCTH
TICUXOJIOTHH IITKOJIbHUKA.

yMeeT: IIaHUPOBATH HCITOJIb-
30BaHHE 3HAHUU MO XUMHUHU TpU
npenoaaBaHWM HIKOJBHOI'O0 Kypca
JTUCIUIIMH €CTECTBEHHOHAYYHO-
T'O IHKJIA.

BJIaJIEET: HAaBBIKAMU pa3paboT-
KM XHMHYECKHX 3aJad C DKOJIO-
THYECKHUM YKIIOHOM C LCJIBIO BbI-
MTOJTHEHUS 33J1a4 3KOJIOTHYECKOTO
BOCIIMTAaHHA IIPU HU3YUYCHUU XH-
MHH

3HAeT:  TEPMHUHOJOTHUYCCKHIA
amnrmnapar XUMHUYCCKHUX JUCHUII-
JIVH.

ymeeT: obOpamarscs ¢ jJabopa-
TOPHBIM XHMHYECKUM 000PYI0-
BaHUEM.

BIIQJICET: MeToAamu Oe3ormac-
HOTO OOpaIeHusi ¢ XUMHYSCKIMHU
BEIIICCTBAMH.




IV. COAEP/)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

4.1. O6beM TUCHMILIMHBI (MOYJis1) U BUAbI YUeOHO# padoThl

Buj yueOHoit padoThl Bcero 4a- Cemectpsl

cOB / 3a- 5 -

YeTHBIX

equHuL /

OYH.
AyauTOpPHBIE 3aHATHSI (BCET0) 80/2,22 80
B ToM uucne:
Jlexruu (JIek) 48/1,33 48
[MpakTrueckue 3anstus (I1p) 32/0,89 32
Jlabopatopusie paboTsI (J1ab) - -
Kouncyabtanuu (Konc) 3/0,08 3
CamocrosiTenbHas padora (CP) 53/1,47 53
Bun npomexyTouHoM arTecTanuu (3a4eT) - -
Kontpoms (KO) 8/0,22 8
KonrakTHas pa6ora, Bcero (Konr. pao) 91 91
OO61mas TpyA0eMKOCTb: 3a4€THBIE €TMHUIIBI 4 4
4achl 144 144

4.2. Conep:kanue y4eOHOro MaTepHaJia JMCUUIIHHBI (MOILYJI51)

Pazzen 1. 3AJTAUN U VIIPAXXHEHMS T10 OBLLIEW 1 HEOPT AHUYECKOM XUMHWU

1.1. TeopeTnueckue 3a1auu U yIpaxHEHUS
1.2. DxcnepuMeHTaIbHBIE 33/1a91 M YIIPAKHEHUS

Pazzen 2. 3AJIAUN U YIIPAXXHEHM S 110 OPTAHUYECKOM XUMHUU

2.1. TeopeTnyeckune 3a1a4n U yIpaKHEHUS
2.2. DKcnepuMeHTAIbHBIE 3a/1a4U U YIIPAXKHEHUS

4.3. Pa3enbl 1 TeMbl AUCHUILINH (MOYJIeil) M BBl 3aHATHIH

Ne | HaumenoBa- | Buabl yueOHOii paGoThl, BKJIIO- Ouenou- | ®opmupye- | Beero
n/ | Hue paznenal/ | yasi cAMOCTOATEIbHYIO PpadoTy HbIE MblIe Komme- | (B
li§ TEMBI o0y4aromuxcs, NPAKTHYECKYI0 | CPeICTBa TeHUMHu (MH- | 4a-
MOATrOTOBKY (NP HAJIUYNH) U JAMKATOPbI) cax)
TPYAOEMKOCTh (B Yacax)
IIpakr. | JIa0.
Jdex- | P CP
3aHA- | 3aHA-
107071 C
THS THS
1 | 3agauu u yn- 24 16 KOHTpOJb- | MAKnk1.1-3
pasKHEHHSI 10 - 26 | Hble 3a1a- 66




o01Iel u He- HUS
OpraHUu4eCcKou
XAMUH
2 | 3amaum U ym- KoHTposb- | MAKpk2.1-3
paKHEHUS nou 24 16 - 27 HEIE 3a/a- 67
OpPraHUYECKOMI HUA
XAMUH
Hroro | 48 32 - 53 133

IIpuMepbl KOHTPOJILHBIX 32 IAHMI:
**k*k

Beoipasute B Mmossix 6,02 .10% MOJIEKYJI METaHa.

**k*k
1. CkonbKO MOJIEKYJI COJIEPIKUTCS B BOJIE KOJIMUECTBOM BEILIECTBA 3 MOJIb?
2. Ilpu paznoxenun kapoonara metamia (II) maccoii 21,0 r Beinenuincs CO2 od0bemoMm 5,6 e
(1. y.). YcranoBute Gpopmyiy couu.
3. KakoBa (opmyiia KpeMHEBO10poJia (CUIJIaHa), €CIIU U3BECTHO, YTO MPH CKUTAaHUM €ro MacCon
6,2 r oOpasyercs Auokcu]l kpemHus maccoit 12,0 r? [InmoTHoCcTh KpeMHEBOAOPO/A 110 BO3AYXY
paBHa 2,14.

*kxk

CpaBHuTe MaccoBbie 10Jiu Bojgopoaa B coenunenusx HoO u CHa.
**k*k
[Tocne noGasneHus xnopuaa 6apusi B pacTBOP, COACPKALINA CMECh CyIb(AaTOB HATPUS M KAJIHSI
maccoit 1,00 r, obpazoBascs cynbdat Oapust maccoii 1,49 r. B kakoM COOTHOIIIEHUH CMEIIaHbl
cynbdaThl HATPUS U Kaus?
**k*k
1. Boruncnure TemnepaTypHblid KO3 GUIMEHT peakiiu, eCau Py MOBBIIIEHU N TEMIIEPATyphl OT
283 1o 323 K cKkopoCTh peakliuy yBeauyuiachk B 16 pas.
2. Kak M3MeHHTCS XHMHYECKOE paBHOBEeCHE B 00OpaTtmMoii cucreme: A, razt B, raz S C, ras,
AH<0
MIPU TOBBIIIEHUN TEMIEPATYphl, IPU TOBBIIIICHUU aBJICHUS, NP YBEIUYEHUN KOHIIEHTPAIUU
peareHTa A, pu yBEIMYEHUH KOHIIEHTpaluuu npoaykra C, npu BBEACHUH KaTanu3aropa?
3. Onpenenute Maccy BBIACTUBIINXCS METAJUIOB MPH MPOXOXKIAESHUH TOKa cHiloit 1,5 A B Tede-
HUe | 4y uepe3 pacTBOpHI cyibdaTa kobaapTa U HUTpata xenesa (I1I) (3mexTpobl HHEPTHBIE).
*k*k
Bam BbIAaHBI II€CTh MPOHYMEPOBAHHBIX OIOKCOB, B KOTOPBIX HaxonsaTcs cyxue comu: MgCly,
BaCl,, PbCl,, ZnCl;, MnCl, u NaCl. Ucnons3yst umeroruecss Ha crosie peaktuBbl (LM H,SOy,
1M NaOH, puctunnupoBanHas Bojia) 1 000pyIOBaHHE, OIPEICIUTE, B KAKOM OIOKCE HaXOAUTCS
KK U3 BBIIIETIEPEUHUCTICHHBIX XJIOpUI0B. Hanuimure ypaBHeHHs peakiuil onpeesneHus co-
JIeH, TaM, TAe 3TO HEOOXOIUMO.

4.4. MeToauyeckue yKa3aHusl 10 OPraHU3alMH CAMOCTOSATEIbHOI padoThl CTY/1€HTOB
CamocTtosTenbHast paboTa 3aKII04aeTcsi B TOM, YTO B XOJI€ TAKOIO OOyUEHHUs CTYAEHTHI IIPEXK-
Jie BCETo ydarcsi MpUoOpeTaTh U MPUMEHATh 3HAHU, UCKaTh U HAXOIUTh HY)KHBIE JUISI HUX Cpell-
CTBa 00y4€HHUs U UCTOUHUKH HUH(OpMaIUKU, yMETh paboTaTh ¢ 3TON HHPOpMAIIHEH.
CamocrodarenbHas paboTa CTyAE€HTa HalpaBlieHa Ha YDIyOJeHHe 3HaHUHM M0 H3ydaeMoMy
IpeaMeTy, a Takke Ha (popMHUpoBaHHE YMEHUN CaMOCTOSITEILHO MTPOBOIUTH aHAJU3 U CHHTE3 Ha
OCHOBaHUU UMEIOLIETOCS MaTepuaa.
JU1 yCcHemHoro BeITOJHEHHS CaMOCTOATEIbHOM paboThl HEOOXOIUMO:
e BaymunBo npounTarh 3aJaHHE WIK BONIPOC/3alaHHE.
e Ecnu uTo-nmubo HEMOHATHO, 3a/1aTh BOMIPOC MPEIOaBaTEINIO.
e  (O3HAaKOMHUTHCSI C OCHOBHOM M JIOTIOJHUTEIBHON JINTEPATypOH K KypCy.




e 3amuchIBaTh TE3UCHI U3 HCIIOIB3yEMO JIUTEPATYPhl U CBOU MBICIIM Ha Oymare.
e JIpoBecTH aHaIM3 U COCTAaBUTH OTBET WJIM ITOATOTOBUTH 33JJaHUE K ClIaye.

B pamkax uzyuaemoii oucyuniunst npeonazaromca ciedyrwuiue opmovt camocmoameiib-

Houl padomol:

e YyeOHoe 3ajaHMe - BUJ [IOPYUYEHUS IIPENIONABATEINIS CTYIEHTY, B KOTOPOM COAEPKUTCS Tpe-
OOBaHME BBIIOJHUTH Kakue-TUOO y4ueOHbIE (TEOPETHUYECKHE W TPAKTUYECKUE) JIEHCTBHSL.
Kputepun o1ieHKH 10 KaXI0MY 33JaHHIO MPEroaBaresb BbICTABISET TOMOIHUTEIBHO.

e CocrasiieHue 3a/1a4 0 TeMe — [IOJrOTOBKAa HE MEHEE 2-X 3ajJay 110 OTJEJIbHON TeMe (C pa3-
BEPHYTBIM PEIICHUEM).

[Tpu BbInONHEHUM 3a1aHuil 10 CP MO>XKHO BOCIIONIB30BAThHCS CIIEAYIOLIEH JINTEPaTypO:

1. Pemenue 3amau mo xumun: yuyeoHo-meroaundeckoe mocooue / Coct. lllkypuenko 1.B.,
EBcradpeBa U.T. — Upkytck: M3a-Bo «Actipunty, 2018. — 88 ¢. ISBN 978-5-4340-0266-0.
2. Xumust: yuebHo-meronuueckoe nocooue / Cocrt.: .B. llIkypuenko, E.E. McromuHa,

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

4.5. IlpumepHasi TeMAaTHKAa KYPCOBBIX PadoT (MPoeKTOB) (MpH HATUYNH) YUCOHBIM IUIAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padOT (MIPOEKTOB).

V. YueOoHo-MeTOAMYeCcKOe U HH(POPMALIMOHHOE o0ecnieyeHne TUCIUIIIMHBI (MOAYJIs):

a) Jureparypa

1. Bonkos H.W. Xumus: yue6. [Tocobue / H.U Bonkos, M.A. MenuxoBa. — M.: Akagemus,
2008. — 336 c. - ISBN 978-5-7695-5605-0 (30 »x3.)

2. I'muuka H.JL. 3agauu u ynpaxuenus no oodmeit xumuu / H. JI. T'nunka; pen.: B. A. Pa-
ounoBu4, X. M. Pyouna. — M3a. crep. — M.: UuTerpan-Ilpecc, 2007. — 240 c. - ISBN 5-89602-
015-5 (167 7k3.)

3. I'munaka H. JI. O6mas xumust [DneKTpoHHBIN pecypc]: yuel. mas 6akanaBpoB, yueb. mo-
cobue i cTyl. HexuM. crell. By3oB / H. JI. I'munka. - 18-e u3zn., nepepa6. u gorm. - 9BK. - M.:
Opaiit: U] FOpaiit, 2012. - (bakanasp). - Pexxum noctymna: 943 "bubnuorex". - 20 goctynos.
- ISBN 978-5-9916-1148-0. - ISBN 978-5-9692-1112-4

4. 3aitiieB O.C. Xumust. CoBpeMeHHBIN KpaTkuil Kypc: yueOHuk mis By3oB / O.C. 3aifies. —
M.: HII DHAC, 2001. — 408 c. - ISBN 5-93196-106-2 (31 5k3.)

S. Vrait SI.A. OOmast 1 HeopraHWyeckas XUMHUs: yuyeOHUK nisi By30B / S.A.Vrail. — M.:
Beicm. mik., 2007. — 527 c. - ISBN 978-5-06-003751-7 (30 »k3.)

6. XUMHYECKUE YIPaXKHEHHUS W 3a/lauu [ DJIEeKTPOHHBIN pecypc]| : y4uebd.-MeTof. mnocobue /
cocT.: A. A. [lakeesa, 1. B. llIkypuenko. - OBK. - Upkyrck : Acnpunr, 2022. - 121 c. - Pexum
nocryma: DU3 "bubimotex". - Heorpanny. moctym. - ISBN 978-5-6047875-2-6

7. OcHoBbI 001Iel XUMHH [DIEKTPOHHBIA pecypc]| : ydeb.-meron. mocobue / coct. U. B.
Mkypuenko. - 9BK. - Upkyrck : Acnipunt, 2020. - 96 c. - Pexum nocryna: 943 "bubnuotex".
- Heorpanuu. nocryi.

0) 0a3bI JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMBbI:

catalog.iot.ru — karasor oOpa3oBaTebHbBIX pecypcoB cetu HTepHET

www.ed.gov.ru — caiit deaepaabHOTO areHTCTBa 1Mo 00pa3oBaHni0 MUHHCTEPCTBAa 00pa30BaHUSI

1 Hayku PO

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

http://nature.web.ru/

http://www.rusplant.ru/

WwWw.bi0.pu.ru — caiit Cankr-ITerepOyprckoro rocy1apcTBEHHOTO YHUBEPCUTETA

www.chem.msu.su/rus — caiit xummudaeckoro ¢gakyiasrera MI'Y

WwWw.chemport.ru — XuMHUYeCKuil callT

WWW.iSSep.rssi.ru — caitr CopocoBCKOro 00pa3oBaTeIbHOTO KypHaIa


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/

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

DIIeKTPOHHBIE ajipeca OMOINOTEK.

http://library.isu.ru/ - Hayunas 6udnuorexa UI'Y.

Cepep BUHUTH, Mocksa http://www.viniti.msk.su/

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

Cepep MexayHapogHoro HayaHoro ¢onma, Mocksa http://wwwe.isf.ru/

Cepsep HayuHol Oubmroreku 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 OBECIIEYHEHUE JUCHUITJINHBI
6.1. Ilomemenus 1 000pyI0BaHHE

[Tomemenus: — ydeOHbBIC ayIUTOPUN JUTSI TIPOBEACHHS YICOHBIX 3aHATHH, MPEIyCMOTPEH-
HbIX yueOHbIM mianoMm OITOIT BO 6akanaBpuata, ocHaIeHbl 000PYJOBAaHHEM M TEXHUYECKUMU
cpencTBamMu oOydeHus: ayauropus Ha 30 MecT, OCHAIICHHAs TEPEHOCHBIM 000pyIOBaHUEM
(mpoextop EPSON EB-X31).

[Tomemenust AJisE CaMOCTOSATEIBHONH PabOTHl 00YYAIONIMXCS OCHAIICHBI KOMITHIOTCPHOM
TEXHUKOHW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHueM JO0CTyma B
AIIEKTPOHHYIO HH(OpMAIMOHHO-00pa3oBaTenbHyo cpeay @PT'BOY BO «UT'Y».

TexHHUYeCKHE CPEACTBA 00YUeHHUA

KommbrotepHas TexHuka, noakiaodeHHas k cetu «MHtepHer» ¢ o6mum goctynom B SNOC
ury

JleMoHCTpanmoHHOE 000pyAOBaHKe, Y4eOHO-HATTISAHbIE TOCOOUS, XMMHUYECKas TOCYAa, XMMHU-
YECKHUE PEAKTHUBBI.

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

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U
B o0pa3zoBaTenbHOM mpolecce HCHOIb3YIOTCS AaKTHBHBIE W HHTEPAKTHUBHBIE (HOPMBI
(KOMIIbIOTEpHBIE CUMYJISILIUM, JI€JIOBbIE U pOJIEBbIE WIPhI, pa300p KOHKPETHBIX CHUTYalluH,
TPEHUHTHU, TPYNNOBbIE MAMCKYCCHM), B TOM 4HCJIE JUCTAHIMOHHBIE 00pa3oBaTelbHbIE
TEXHOJIOTHMH, HCIOJIb3yeMble TMpU peald3allud pa3jMYHbIX BHUJOB y4eOHOW paboThl,
pa3BUBaloOIIKE y 00y4JarONIMXCsl HABBIKOB KOMaH/IHOM paboThl, MEXXKIIMYHOCTHOW KOMMYHUKAIIUH,
MPUHSITHS PEIICHUH, INAEPCKUX KauecTB U (POPMHUPYIOIINE KOMIIETEHIINH.

VIIl. OOEHOYHBIE MATEPUAJIBI JISA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXKYTOUYHOM ATTECTAIIUM

8.1. OueHo4HbIe CPeACTBA AJs1 MPOBEAEHNUs TEKYIIEro KOHTPOJISA YCIeBaeMOCTH

8.1.1. OueHouHble cpeacTBa 1JIsl NMPOBeJEHUS] TeKYyIIero KOHTPOJA (TECTbl, KOHTPOJIbHbIE
paboThI)
Obpaszey 3a0anuti
1. Ceenas mutky mokosana maccoit 100 r, yemoBek momydaer 529 kkan (1 xkkan = 4,184 x/[x).
PaccuuraiiTe Maccy aJIFOMUHUS, KOTOPBIN, BCTyIIasl B PEAKLIUIO
2Al,1B + Fe;03,18B — AlL,O3,1B + 2Fe, B + 854 KJIK,
MIPOU3BOJIUT TAKOU ke TEIIIOBOM I eEKT.


http://www.students.chemport.ru/
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/

. Ckopoctb xumuueckoii peakiuu A +2B — AB; M0OXHO BbIpa3uTh ypaBHeHueM: V = K- ¢(A) -
CZ(B). HauanpHbie KOHIIEHTpaIuu BemecTB cocTaBisuin: Co(A) = 0,8 monw/a, co{B) = 1,2
MoJIb/T. Kak M3MEHUTCSI CKOPOCTh PEaKIMK B MOMEHT, KOTJa KOHIICHTpalwus BemiectBa B
YMEHBIIUTCS B J1Ba pasza’?

Kak moBnusieT Ha ckopocTh peakuuu CO», ra3 + C, rpadut — 2CO, ra3 yBelIndeHue B 1Ba
pa3a JaBleHUs YIIIEKUCIOro raza?
OO0wsicauTe, moyeMy ruapun Kanbius CaH, yacTo Ha3bIBAIOT TBEPIBIM UCTOYHUKOM BOJOPO-
Jla; pacCUMTalTe, Kakoi 00bheM BOJOPOIa 00pa3yeTcs IpH B3aUMOJICHCTBUM ¢ BOAOK 1 KT
ruapuaa kapnus npu 25 °Cu 1,013 - 10° kI1a.
[Tpu paznoxxenuu 3,03 kr HUTpaTa MeTaIa 00pa3oBasioch 2,55 T HUTpHUTa MeTaia. Paccuu-
TaiiTe aTOMHYIO Maccy MeTalia.

Kpurtepuu onieHMBaHHS KOHTPOJIBHOTO 3a/1aHUs (TeOpeTHdeckoro) o 10-0auipHO# mkaie

¢ 9-10 6a/110B CTABUTCS, €CIIM B JIOTHYECKOM PACCYKJICHUU M PEIICHUN HET OMIMOOK, 3a-
Jlada perreHa parroHaIbHBIM CIIOCO00M;

¢ 7-8 6aJUIOB CTAaBUTCS, €CJIH B JIOTUYCCKOM PACCYKJICHUH U PEIICHUS HET CYIIECTBEHHBIX
omKrOOK, HO 3a/1a4a pelieHa HepallOHAIbHBIM CIIOCOOOM, HITH JIOMYIIEHO He Ooliee
JIBYX HECYIIECTBEHHBIX OIINOOK.

¢ 5-6 0aJUIOB CTaBUTCS, €CIIH B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBECHHBIX OIIHOOK,
HO JIONyIIICHA CYIIECTBEHHAs OIMOKA B MATEMAaTHYECKUX pacueTax.

e 1-4 6asna cTaBUTCS, €CIIM UMEIOTCS CYIIECTBEHHBIC OIMIMOKH B JIOTHYECKOM PaCCyXKIie-
HUU U B PCIICHUU.

KpuTepuu onieHKM yMEHUI periath SKCriepuMeHTaIbHbIe 3a1aun (1o 10-0ayipHoi mKae)
[Ipu orieHKE PTOTO YMEHHUSI CIAEAYeT YUYUTHIBATh HAOIIOICHUS YUUTENS U MPEIbIBIsEMbIE yda-

MUMCA pE3YJIbTATHI BBITTOJIHCHUS OIIBITOB.
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¢ 9-10 6a/1;10B CTaBHUTCS, €CIIM TUTAaH PEIICHUS 33Jadd COCTaBJICH MPABWIBHO, OCYIIECTB-
JIeH MOA00p XWMUYECKHX PEaKTHBOB MU O00OPYIOBaHHUA, JIaHO IOJHOE OOBSCHEHHE U
C/IeTIaHbl BBIBOJIBI.

e /-8 0aJL10B CTaBUTCSI, €CIIH IJIaH PEILIEHUsI COCTABIIEH MPAaBUIILHO, OCYLIECTBIIEH 1000D
XUMHAYECKHX PEaKTHBOB U 000OpPYIOBAHMUS. JOMYIIEHO HE 00Jiee NBYX HECYIIECTBEHHBIX
omuO0K (B 00BbSICHEHUH M BBIBOJIAX ).

e 5-6 0a/10B CTAaBUTCS, €CIIU IIJIaH PEIICHHS COCTABJICH MPAaBMIIHHO, OCYIIIECTBIICH 110100p
XUMHAYECKHX PEaKTHBOB M 00OPYJOBaHUS. JOMYIIEHA CYIIECTBEHHAsI OMHOKa B 00BsIC-
HEHUU U BBIBOJAX.

e 1-4 6anna cTaBUTCSA, €CITU JOIYIICHBI JIBE U O0see omuOKY (B TUTaHE PEIIeHNUs, B T10100-
pe XMMUYECKUX, PEAKTUBOB U 000PYAOBaHHUS, B O0BSICHEHUH U BHIBOJIAX).

1.2. OueHouHbI€ cpeacTBA VI HTOrOBOM aTTecTanuu (B popme 3auera).
IIpumepnwiii nepeyenv 60npocos K 3auemy
3akoH ABorajpo. [locrossHHas ABorazapo.
Enununna konuyecTBa BellecTBa — MOJIb. AOCOIIOTHAS aTOMHAas Macca.
MaccoBast 10715 BELECTBA — OTHOLIEHUE MACChI BELIECTBA B CUCTEME K Macce BCEH CUCTEMBI.
Pacuer maccoBoii qonu BemrectBa. OObEMHAS JOJIS BELIECTBA — OTHOIIIEHHE 00bEMa BEIIECT-
Ba B cUCTeMe K 00beMy Bceil cucteMbl. PacueT 00beMHOM /10J11 BEIIecTBa.
OcHOBHBIE TIOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO yUEHUS
3aKOH COXpaHEHHUsI MacChl BELIECTB.
[TonsiTve 0 MPAKTUYECKOM U TEOPETHUECKOM BBIXOJI€ TPOAYKTA PEaKIUH.
Onextponu3. 3akoHbl Dapajes A IEKTPOIIN3a.
3akoH boitns — Mapuorra. 3akoH I eit-JIroccaka.
YpaBHEHHUE COCTOSIHUA UACATBHOTO rasa.



10.  VYpasuenue Knaneiipona — Menzeneena.

11. OTtHocuTeNbHAS IJIOTHOCTH Ta30B.

12. I'azoBrIe cmecn. OObeMHAs, MOIbHAS, MAaCCOBAs JOJIU KOMIIOHCHTOB I'a30BOI CMECH.

13. Cpennsist MOJIsIpHasi Macca ra3oBOil CMecH.

14. MounspHslil 00beM rasza

15. MaccoBas 1075 pacCTBOPEHHOT'O BEIIECTBA, PACTBOPUTEISI, CIIOCOOBI €€ BhIpa)KeHus, pac-
Yer.

16.  Pacuer kOHILIEHTpaIMK pacTBOpa MOCJIE CMEIIMBAHUSI.

17. Crioco0Obl BbIpaKeHHSI KOHIEHTPAIMU PACTBOPOB: MAacCOBas J10Jisi pACTBOPEHHOTO Belle-

CTBa, o0BbeMHas J0JIs1 paCTBOPCHHOI'O BEIIECTBA, MOJIApHAA KOHLUCHTpalus, MOJIsIpHas KOH-
HOCHTpalHd SKBUBAJICHTA, MOJIApHAA O0Jid BEIIECTBA, TUTP paCcTBOpa

18. PactBOopuMOCTH BelecTs.

19. CKopocTh XMMHUYECKOHN peaklnu.

20. 3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEAKLIUU OT TEMIIEPATYPBHI.

21. Brusinue KoHIIEHTpaMK pearupyromux BeIECTB Ha CKOPOCTh XUMUUECKOU PEaKIIUH.

22. Xumnueckoe paBHoBecue. [Ipunnun Jle Illarense. @akTOphl, BIUAIOIINE HA CABUT XU-
MHUYECKOT'O0 PAaBHOBECHSI.

23. TennoBoi 3 (PEeKT XUMHUUESCKUX peaKIui. DK30- U YHJAOTEPMHUYECCKUE PEAKIIUU. DHTAIb-
U,

24, DIEKTPONHUTHI U HEANEKTPOIUTHI. CHIIbHBIC U Ca0bIe JICKTPOJIUTHI.

25.  HMonHoe mpou3sBeaeHue BOJbl. BogopoaHblil moka3aTens.

26. IMuaponus comner.

217. TexHunka 6€30MaCHOCTH MPU PEHICHUH KCIIEPUMEHTAIBHBIX 33]1a4.

28. Ornpenenure MeXaHu3M PeaKIuH. . .

29.  IIpenckaxute SIMP-cnexTp BemecTsa. ..

IIpumepnwiii nepeuenv 3a0anuti K 3ayemy

1. Paccuuraiite conepxxanue K,O (B mporeHTax) B THAPOKCHU]IC KaJIUS.

2. Tlo maHHBIM XMMHYECKOTO aHaU3a B Cyibhuae amroMunus cogepxutcs 36 % Al u 64 % S.
PaccuunTaiiTe Maccy alfOMHHUSI © MacCy Cepbl, KOTOpbIE coaepxarcs B oOpasie cynbhuaa
amomuHus maccoit 0,75 r.

3. PaccumraiiTe Maccy MapraHiia, KOTOpelii MOkHO Tonmy4unth u3 500 r cmecH, cocrosimei u3
okcuaoB maprania Mn,O3 (maccosast nosst 80 %) 1 MnO, (maccosast moiast 20 %).

4. Tlpu ocropoxHoM ymapuBanuu 120 T pacTBopa XJIOpUAa KaJbIHsl ¢ MaccoBoi goneit 16 %
obu10 mosyueno 37,9 r ero kpucramwtoruapata CaCly ¢ xH,O. Onpenenure hopmyny Kpu-
CTaJUIOTUApATA.

5. Kakyro Maccy mpecHoOi BOAbl HEOOXOJUMO J100aBUTh K MOPCKOH BOJE, YTOOBI YMEHBIIUTh
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 rugpokcuaa kanus? KakoBa macca oOpasyromieics
conu?

7. 19. Kakoii 06bem okcuna yraeposa (1) momyuntest u3 2 T KOKca ¢ MacCOBOM JI0JI€H yrieposa
97%?

8. 20. Kakas macca uyryHa, copepskamniero 5% mnpumecei, moxyauTcst u3 1 T pyJsl, coaepKaiei
90% Fe03?

9. Mmeetcs ra3oBasi CMeCh, MAaCCOBBIE JIOJIU Ta30B B KOTOpoi paBHEI (%): Bojopoaa — 35, a3ota
— 65. OnpenenuTh 00BEMHBIE JIOJIA Ta30B B CMECH.

HToroBas arrectanus — 3a4eT — MPEIoIaracT yCTaHOBJIEHUE YPOBHs c(hOPMUPOBAHHOCTH
CIEAYIOIMX KOMIETECHIINM:

[1K-1: Criocoben ocBauBaTh U UCMOJIb30BaTh 0A30BbIE HAYUHO-TEOPETUYECCKHIE 3HAHUS U
NPaKTUYECKHE YMEHUS 110 NPEIMETY B PO(PECCHOHANBHOM NeSTETbHOCTH.



[1K-2: CriocobeH KOHCTpYHpPOBaTh COJepkKaHUe 00pa30BaHMsI B COOTBETCTBHUE C TpeOOBa-
HussMu PI'OC 0CHOBHOTO U CpeHero o0IIero oOpa3oBaHusl, U Pa3BUTHS COBPEMEHHOM HAYKH.

«3auTeHo0» 3aCIy’)KUBACT CTYJEHT, OOHAPYKUBIIMHA BCECTOPOHHEE, CUCTEMAaTHYECKOE U
r1yOboKoe 3HaHHe y4yeOHOro marepualia JIUCHUIUIMHBI, YMEHHE CBOOOJHO BBINOJHATH 33/JaHUS,
MPEAYCMOTPEHHBIE MMPOrPAMMOM, YCBOUBIIMN OCHOBHYIO JINTEPATYPY U 3HAKOMBIN C JOIMOJHU-
TEJIBbHOHN JINTEpaTypoOl, PEKOMEHAOBAHHOM MPOrpaMMOM. «3a4TE€HO» BBICTABJISAETCS YCBOMBLIUM
B3aMIMOCBSI3b OCHOBHBIX MOHSATHI JAUCIUIUIHHBI U UX 3HAYCHHE sl MprodpeTaeMoit mpodeccun,
MPOSIBUBIIKMM TBOPUYECKHE CIIOCOOHOCTH B MOHMMAHUU, U3J0KEHUH M UCIOJIb30BAaHUN y4eOHO-
nporpamMmHoro marepuana. CryaeHnt, HabpaBmmii 3a kypc 60% OamtoB u 6omnee (Ipu yCIOBUU
nocemieHuss He Mmenee 90% OYHBIX 3aHIATUI), MOXKET MOIYYUTh 3a4eT MO pe3ybTaTaM paboThHI B
ceMecTpe.

«He 3a4TeHO0» 3acITy>KUBAET CTYJEHT, Y KOTOPOrO OTCYTCTBYET 3HAHHUE OCHOBHOTO y4eO-
HOTO Marepualia B 00beMe, HeOOXOAMMOM IS AalibHEHIIelH yueObl U MPeACTosIIeld paboThl Mo
npodeccuu, HE CHPABISAIONIMKCSA C BBIOJHEHUEM 3aJaHUM, MPEIyCMOTPEHHBIX MPOTrPAMMOI,
HE3HAKOMBIN C OCHOBHOM JIUTEPATYpPOH, PEKOMEHJOBAHHOW MPOrpaMMOM.

JoxymeHT cocTaBiieH B cooTBeTcTBUH ¢ TpeboBanusiMu @I'OC BO 1o HanpaBiieHUIO MOATOTOB-
ku 44.03.05 [Megarornyeckoe oOpazoBanue (¢ AByMs NpoGUIIsIMU MOATOTOBKU), YTBEPKACHHBIN
npruka3oM MuHmcTepcTBa oOpasoBanusi U Hayku Poccuiickoit denepammm ot «22» QeBpans
2018 r. Ne 125.

Pa3paborunk: nouent kadenpst EHJ[ ITN UT'Y U.B. llkypuenko

Hacmoswas npoepamma ne modcem 6vims 8ocnpouszsedena Hu 8 Kakou ¢hopme b6e3 npedsapu-
MeNbHO2O NUCLMEHHO20 pa3peulenus Kagpeopbl-paspabomuura npocpammol.



