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Paboyas nporpamma gucunnanHbl (MOAyna) cocTab/ieHa ¢ y4eToM TpeboBaHWUNA:

* (hefepanbHOro rocyfapcTBeHHOro o6pasoBaTesibHOro CTaHjapTa BbICLUEro
obpa3oBaHMA NO HanpaefeHUto noarotoeky 35.03.06 ArpouHxeHepus,
YTBEPXAEHHOI0 NpukasoMm MuHucTepcTBa 06pa3oBaHua U Hayku PP ot 23
aBrycrta 2017 r. Ne813;

* TMOpsAAKa opraHu3auum ¥ OCYLLEeCTB/eHUS 06pa3oBaTe/IbHOW LeATe/IbHOCTH
Nno obpa3oBaTe/ibHbIM NporpaMMam BbICLUEro o6pasoBaHus - nporpaMmam
bakanaspuara, nporpammam creuuanuTteta, nporpamMmam MarucTpartypbl,
YTBEPXAEHHOrO0 npukasoMm MwuHucTepcTBa 06pa3oBaHns M Hayku P® ot
05.04.2017 r., Ne301;
npogeccnoHanbHoro craHgapta «Cneyuanuct B 06n1acTm MexaHm3auun
CeNbCKOr0  X035MCTBa», YTBEPXAEHHOro MWHUCTEpPCTBOM  Tpyga W
coumnanbHon 3awmnTbl P® o1 02 ceHTA6ps 2020 r. Ne555H.

CocTaBuUTeNb: CTapLmnin npenojasate/ib Kaeapbl MaTeMaTUKK, MUNKN, XUMUK
N MHPOPMaLMOHHbIX TexHonorun LWynsruHa M.E.

PaccmoTpeHa Ha 3acefjaHun Kadegpbl MaTeMaTtuku, QU3MKK, XUMUK U
NH(OPMALMOHHbBIX TEXHOOT A

« »  UJCerfs 2021 r., npoTtokon Ne 9

3aB. Kaeapoli ["onosaHoBa E.B.

CornacoBaHa C BbiMyCKalowen Kaheapoi mawmH U 060pyaoBaHMsa B arpobusHece

«YH » 2021 r., npoTokon Ne

3aB. Kaegpoi MakapeHko A.H.

PYyKOBOAUTENb OCHOBHOV MPOKECCUOHANTbHOM
06pa3oBaTe/IbHOW NPOrpammbl /fa YexyHos O.A.




I. UENb U SAAAYUN OANCLUMTIUHDI

XuMusl — MUCHUIUIMHA O XHWMHYECKHX JJIEMEHTaX, UX COCAUHEHUSX U
IPEBPALICHUSIX, TPOUCXOAAIINX B PE3yIbTaTe XUMHUUECKUX PEAKIMi; U3ydaromas
CTPOCHHE, PEAKIMOHHYIO CIIOCOOHOCTh M CBOWCTBA XUMHUYECKUX 3JIEMEHTOB H
UX COCTMHEHUH; TEOPETUYECKUE OCHOBBI XUMUYECKOTO aHAJIM3a BEIIECTB U METO/IbI
uAeHTUUKAIINN, OOHAPYKEHUS, pa3leleHUs U ONPEACICHUs] XUMHUYECKUX
DIIEMEHTOB W WX COCIWHEHHWH, a TaKKe METOJbl YCTAHOBJICHUS XHMHUYECKOTO
COCTaBa BEIICCTB.

1.1. eas qucuunInHbI — GOPMUPOBAHUE Y CTYICHTOB TUATCKTHYECKOTO
MUPOBO33PEHUS, JIOTUYECKOTO M XHMHYECKOTO MBIIUICHUS, a TakKe YMEHUS
KBaJIM(UIIMPOBAHHO pa3OUpaThCs B BOMPOCAX COBPEMEHHON XWMHU W OXPaHbI
OKpy)Xaromiei cpeapl. B mpormecce W3ydeHHs] CTYACHTBHI y4YaTCs YMEHHIO
WCIIOJIb30BAaTh OCHOBHBIE TIOHSTHS XHUMHHM W XUMHYECKHX CHCTEM, UX
3aKOHOMEPHOCTH; PEAKIMOHHYIO CIOCOOHOCTh W HJICHTU(DHUKAIINIO BEIIECTB;
METO/IbI TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEIOBAaHMS B 00JIaCTH XUMUU
U XUMHYECKON TEXHOJIOTHH; METO bl KAU€CTBEHHOTO U KOJIMUECTBEHHOTO aHAJIN30B.

1.2. 3apaun:

- copmMupoBaTh 3HAHUS MO TEOPETUYECKUM OCHOBAM XUMHUHU M CBOMCTBaM
BXHEHIINX XMUMHUYECKUX DJIEMEHTOB M 00pa3yeMblX UMH MPOCTBHIX U CIOXKHBIX
BEIIICCTB;

- yCTaHaBIMBATh B3aUMOCBSI3H MEXIY CTPOCHHUEM BEIIECTBA U €T0 XUMHUYECKIMHU
CBOMCTBaMH, MOJIb30BAThCSI COBPEMEHHON XUMUYECKON TEPMUHOJIOTHEH;

- Hay4UTh CTYJCHTOB MPEICKa3bIBaTh BO3MOKHOCTh M HANPaBJICHUE MPOTEKAHUS
XUMHYECKUX PEaKIINA;

- TPUBUTH HABBIKM PACUETOB C UCMOJIH30BAHUEM OCHOBHBIX MOHSTHN U 3aKOHOB
XHMHU;

- M3YYHUTHh OCHOBBI IJICKTPOXHUMHUYECKUAX MPOIIECCOB B PA3TUYHBIX TEXHUICCKUX
yCTpOMCTBaX  (XMMHUYECKWE  HWCTOYHUKUA  TOKA,  DIIEKTPOJIU3EPHI),  TpHU
B3aMMOJCHCTBUM MallMH U OOOPYAOBAaHUSA C OKpYKAroIIeW cpenoil (Kopposus,
CIOCOOBI 3aITUTHI OT KOPPO3UN);

- O3HAKOMHUTHCS C OCHOBHBIMH XHMHUYECKUMU U (PU3UKO-XUMUUYECKHUMHU
CBOICTBAaMHM METAJUIOB, CIUIABOB, HEMETAJJIOB, MOJMMEPOB, MPUMEHSEMBIX B
MIPAKTHUKE;

- pa3BUTh y CTYJIEHTOB JIOTUYECKOE XHUMHUYECKOE MBIIIJICHUE M TMPUBUTH
OTpe/eieHHbIE HAaBBIKM B O0JIACTH OKCIIEPUMEHTAIBHBIX HCCICJOBAHUA U
00pabOTKH TOTYyYEHHBIX PE3yIbTaTOB.

II. MECTO AUCLIMIMININHBLI B CTPYKTYPE OCHOBHOM
NMPO®ECCUOHAINBLHON OEPA3OBATENLHOM
NMPOrPAMMbI (OMONM)

2.1. Huxa (pasagen) OIIOII, kK KOTOPOMY OTHOCHTCH JUCHMILJIMHA
JuctuminHa «XUMHS» OTHOCHTCS K JIMCIUIUIMHAM 0053aTelhbHON YacTH
(b1.0.13) ocHoBHO# TTpodheccHOHAIBHOM 00pa30BaTEeIbHON MPOrpaMMBI.



https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F

2.2. Jloruyeckasi B3auMOcBs3b ¢ Apyrumu yactsamu OIIOII

Jia ee n3ydeHHs: HEOOXOOUMBI 3HAHUS, YMEHUS U KOMIIETEHLUHU IO
HEOPraHWYECKOM M OpPraHM4ecKol XuMuM, QU3MKEe U MaTeMaTHKe B 00beMe,
IPEyCMOTPEHHOM TOCYJIAapCTBEHHBIM 00pa30BaTEbHBIM CTAaHJAPTOM CPEIHETO
(mosiHOTO) 061IETO 0Opa3oBaHusl (0a30BbIN YPOBEHB).

HanmeHoBaHMe mipeamecTBYIOIIMX JIHC-

1. Heoprannueckasi Xumus

TpeOoBaHus K NpeABAPUTEILHON MOATO-
TOBKe 00y4YaKIIUXCS

IMIUIMH, MPaKTHK, HAa KOTOPBIX ©0a3m- | 2. Opranuveckas XuMus
pyercsi JaHHAS JUCUMILIUHA (MOIYJIb) 3. Dusuka

4. Maremaruka

3Hamy:

»  XUMUYeCKYHo CUMBOIUKY: 3HAKA
XUMUYECKHUX AJIEMEHTOB, (hOPMYJIbI XUMH-
YECKUX BEIIECTB M YPABHEHUS XUMUYECKUX
peaKIuii;

»  eadicHelliuue Xumuueckue NOHAMUSL.
BEIIECTBO, XHMHYECKUH DJIEMEHT, aToM,
MOJIEKYJ1a, OTHOCUTEIIbHBIE aTOMHAas H
MOJICKYJISIpHAsE MacChl, MOH, aJUIOTPOIIHSI,
XAMHUYECKast CBSI3b, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATETHHOCTD, CTEICHb
OKHUCIJICHUS, MOJIb, MOJSIpHAs  Macca,
MOJISIPHBIN 00BeM, BEIECTBa
MOJIEKYJSIPHOTO ¥ HEMOJEKYJISIPHOTO
CTPOGHHUS, PACTBOPHI, JJICKTPOJIUT U
HEDJICKTPOIIUT, AIIEKTPOJIUTUIECKAS
JIACCOIAIys, OKHCJIUTEINb u
BOCCTAaHOBUTEIIb, OKHCICHHME W BOCCTa-
HOBJICHUE, TEIUIOBOM d(DdeKT peakmuw,
CKOPOCTh XUMHUYECKOW pEaKInH, KaTaJlus,
XUMHUYECKOE PAaBHOBECHE;

» OCHOGHble 3aKOHbl XUMUU. COXPAHCHHUS
MacChbl BEIIECTB, IIOCTOSHCTBA COCTaBa,
nepuoanueckuid 3akoH /.M. Menneneesa,
3aKOH ABOTaJIpO U CIEACTBUS U3 HETO;

» O0CHOGHble meopuu XUuMuu. XAMHUYECKOU
CBSI3H, AJICKTPOJUTUYECKON TUCCOIUAIINH,
CTPOCHHSI  OpPTraHUYECKHX  COCHMHCHHIA
A.M. bytnepoga;

»  eadxcHelwiue eewecmea U MAmMepuUansl:

OCHOBHBIE METaJUIbl U CIUIABbI; CepHas,
COJIdHasA, a30THAasA U YKCYCHasl KHUCJIOTHI,
IeJI0uH, aMMHUaKx, yII€BOJOPO/IbI,
MOJIMMCPHEIC BCIIICCTBA,
ymems:

» Ha3vleamv  W3YYEHHBIE BEIIECTBA 10
«TPUBUAIBHOW» WM  MEXKIYHApOIHOMN
HOMEHKIJIATYpE;

> OI’lpede.flﬂMb: BaJICHTHOCTb M CTCIICHb
OKHCJICHHUA XHUMHYCCKHX 3JICMCHTOB, THII
XHUMHYCSCKOU CBS3H B COCMHCHUAX, 3apsana




WOHA, XapakTep Cpeapl B  BOIHBIX
pacTBOpax HEOPraHWYECKUX COCIUHEHHM,
OKHCITUTEh W BOCCTAHOBHUTENb, IPHU-
HaIJIC)KHOCTH BCIICCTB K paSJII/I‘IHI:IM
KJlaccaM COCIMHCHHIA,

» Xxapaxmepuzoeambv.  DIEMEHTBl  MAaJbIX
MEPUOJIOB 110 HMX IOJIOKEHHUIO B TEPHO-
nudeckor cucreme .M. MeHaeneesa;
o0Ie XMMHYECKHE CBOMCTBA METAJIJIOB,

HEMCTAJJIOB, OCHOBHBIX KJ1aCCOB
HEOPTaHWYCCKHUX COCTUHCHHMIA,
eénaoems:

>  00vAcHeHueM  3aBUCUMOCTH  CBOICTB
BEILIECTB OT UX COCTaBa U CTPOECHUS; MPU-
pomBl  XUMHUYECKON  CBA3UM  (MOHHOM,
KOBAJICHTHOM, METaJIJTHYECKOM ),
3aBUCHUMOCTH  CKOPOCTH  XHMHYECKOM
peaKkuuu U TOJOXKEHUS XUMHUYECKOIO
paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB;
> ebluUCIeHUeM MAaCCOBOU JI0JIM XUMUYECKOTO
aeMeHTa 1o (opmyne  COeaUHEHWS;
MacCOBOH JI0JIU PaCTBOPEHHOTO BEIECTBA B
pacTBope; KOJHMYECTBA BEIIeCTBa, O0OBeMa
WJIM MacChI [0 KOJIMYECTBY BEIIECTBA.

JucuunnuHa «XuMHUS» ABISAETCS €CTECTBEHHOHAYYHOM JTHCUUIUIMHOM,
KOTOpasi CIY>KUT OCHOBHOW MJISI U3YUYEHHS CIEAYIONIUX AUCIUIUIMH U Pa3JelioB
OOIl (TomnuBo W cMa304HbIE MaTepuaabl, PEMOHT 3JIEKTPUYECKUX MAalluH,
TennoTexHuka u zip.).

[Tpu n3ydenun «XuMun» NpruoOPETaeTCss MHOTOCTOPOHHSS HH(OPMAIIUS O
CTPOEHHM W XHMHUYECKUX CBOMCTBAaxX BEIIECTB, Pa3BUBACTCA XHUMHYECKOE U
HKOJIOTHYECKOE MBILIUIEHHE Y BBIITYCKHUKOB, a TaKXe (POPMUPOBAHUE €CTECTBEHHO-
Hay4HBIX INPEICTABICHUN O BEIIECTBAX M XMMHUYECKHX IMPOLECCAX B NPUPOJEC U
TEXHUKE.



I1l. AEPEYEHb NMITAHUAPYEMBbIX PE3YJIbTATOB OBYYEHUA
no AUCUUNNMHE, COOTHECEHHbBIX C NMNAHUPYEMbIMU
PE3YJIbTATAMU OCBOEHUA OBPA30OBATEJIbBHOU

NMPOrPAMMBI

Koabi DopMyIHPOBKA NHaukaTopbl 10CTHKEHU S
IInanupyemsble pe3yJbTaThl
KoMIIe- KOMIETEeHIIUH KOMMEeTEeHI[HN
. 00y4eHHUSs MO JUCHUILINHE
TeHUM i
OIIK-1 | Crocoben pemats | OIIK-1.2. JlemoncTpupyer | 3namep: COBpPEMEHHOE
THUIIOBBIC 3aa4u | 1 HCIIOJIB3YCT SHAaHUA | OpCACTABICHUC O CTPOCHHUU
npodeccroHanbHOI OCHOBHBIX 3aKOHOB | aTOMa M XMMHYECKOH CBSI3U U
ACATECIIbHOCTHU CCTCCTBCHHO-HAYYHBIX " | UX MMPUMCHCHHUC JIs1 OLICHKU
OCHOBE 3HaHUH | 00mIEeNTPOPECCHOHANTBHBIX | CBOMCTB JJIEMEHTOB U HX
OCHOBHBIX 3aKOHOB | JUCHUIUIMH [JIs1 PCIICHUA COGI[HHCHHﬁ; COBpPCMCHHYIO
MaTeMaTHYeCKHX TUIOBBIX 3aj1a4 B | TEOPHUIO pacTBOpoB U
€CTECTBEHHBIX HAayK C | arpOMHKEHEPUU HMOHHBIX PaBHOBECHIA,
MIPUMEHEHHEM JUCTIEPCHBIX CHUCTEM;
MH(pOPMAIIMOHHO- OCHOBHEIE IIOJIOKEHUSA
KOMMYHHKAI[MOHHBIX OKHUCJIUTEIHHO-
TEeXHOJIOTUH BOCCTaAaHOBUTCIIbHBIX )41
INEKTPOXUMHUECKUX
IPOIIECCOB; XUMHUYECKHE
UCTOYHUKU TOKa;

XUMUYECKYI0 YCTONYMBOCTH
METa/NIOB U WX CIIaBOB B

PA3INIHBIX arpC€CCUBHBIX
cpemax, MeToibl OOphOBI C
KOpPPO3HE; 3aBUCUMOCTb
CBOICTB MOJMMEPHBIX

MaTepuajioB OT COCTaBa |
CTPYKTYpbI; METO/IbI aHATTN3a

BEIECTB.
Ymernb: peuiathb
CUTYaIlMOHHbBIE 3a/1a4u
Ppa3InyHOTO TUIIA;
WHTEPIPETUPOBATH
pe3ynbTarhl  1abOpaTOPHBIX
OTIBITOB, rPaMOTHO
OOBSACHATH XUMUYECKHE
IIPOLIECCHI; OIICHUBATh
BO3MOKHOCTH
HCIIOJIb30BAHUSI XUMUYECKUX
MaTepHuaoB B
MIPOU3BOACTBEHHOMN
JIeATEIbHOCTH;  BBINOJHATh

MoATrOTOBKY W MNPOBOAUTH
XUMHYCCKUE SKCIICPUMCHTEI;

IIPOBOAUTH 00paboTKy
HOJTy9aeMbIX
HKCIIEPUMEHTAIBHBIX

JaHHBIX.




Baanern: COBPEMEHHOM

XUMHYECKOHU
TEPMHUHOJIOTUEH; METOJaMU
HaOIIOEHUS u

IKCIIEPUMEHTa;  HaBBIKAMH
oOparmienus ¢ 1abopaTopHOI

MOCY/0H, COBPEMEHHBIM
o0opynoBaHueM u
pudOpaMu.

IV. OB BbEM, CTPYKTYPA, COAEPXAHUE ANCLUMUMIIUHDI,
BuAbl YHEBHOU PABOTbI N ®OPMbl KOHTPONA 3HAHUU

4.1. Pacnipenesnienue o0beMa yueOHOH padoThl o (popmMam 00yUeHHUs

O06beM yueOHoI

Bupx pa6orsl (B COOTBETCTBHH € y4eOHBIM IIJIAHOM)
pabdoThl, yac

Dopmbl 00yueHHs (BHOCSATCS JaHHBIE 110 peaTn3yeMbIM hopMam) Ounass | 3aouHas
CeMecTp U3y4eHHs AU CIUNIIMHBI 1 1
OO01mast TpyA0€MKOCTh, BCETO, Yac 108 108
3auemuvle eOUHULbL 3 3
1. KonrakTHasi pa6ora
1.1. KontakTHas ayauTopHasi padora (8cezo) 34,25 18,95
B ToMm uucne:
Jlexuuu (Jlex) 16 4
JlaGopatopusie 3ansTus (Jlab) 10 2
[Tpaktuueckue 3anarus (I1p) 8 6
YcranoBounsle 3aHsTUs (V3) - 2

ITpeapk3ameHannonnbie KoHCynbTamwn (Kowc ) - -

Texymme koncynprauuu (7K) - 4.5
1.2. llpoMexyTOUYHASI ATTECTAIUA
3auer (K3) 0,25 0,25

Ox3amen (KO) - -
Brinonaenue kypcoBoii pabotsl (poekta) (KHKP) - -

Brinonnenue kouTposibHOM pabdotsl (KKH) - 0,2
1.3. KonrakTHasi BHeayAuTOpHasi padora (Konmponn) 16 4

2. CamocTosiTe/ibHAsi paboTa o0y4awuuxcs (Bcero) 57,75 85,05
B TOM YHCIIE:
CamocrosTenbHas paboTa 1o npopaboTKe JEKIIMOHHOT0 MaTeprasa 9,6 6
CamocrosiTenbHas padoTa 1Mo MoAr0TOBKE K JJa00paTOPHO-TIPAKTH- 20 55 16
YECKHUM 3aHSATUIM ’
Pabora Haj Temamu (BOIIpOCaMH ), BRIHECCHHBIMU Ha CAMOCTOSITEITb- 16 5305
HOE M3YYCHHE ’
CamocrosiTenbHas paboTa 1Mo BUIaM HHIUBUIYAIbHBIX 3aIaHHIA: 56 6

:

MOATOTOBKA pedepaTa (KOHTPOIHHON pabOTHI)
IToaroroBka k 3auety 6 4




4.2. O61masi CTPyYKTypa JTUCUMILUIMHBI U BU/bI YU4eOHOIi padoThl

HaumeHnoBanme MOZ[yJ'leﬁ U pa3aesioB

O0beMbl BHI0B Y4eOHOI padoThl o popmam
00yueHmus, yac

JAUCHUTIIHHBI
OuHas popma 00yUyeHHs 3a0:6l;2::;?£:Ma
z z
5| E 5 3
SE | = s H =
N 28 ¢
2| = S's &
es| 3 g S
S 20| 5= Elsd 5a
e | 2|85 25| & |2|&Y s5
2 |E|S8| 3¢ | 8 | 5|58 3¢
=] R IEE| Oa =] B 1B=E Oa
1 2 |3l 4| 6 | 7 |8|9o| 1
Monyab 1. «<PeakninoHHasi CIOCOOHOCTH
BellecTB. XUMHUYeCKasi TEpMOAMHAMHUKA U 39 8 6 25 40 2 | 4 34
KHHETHKa»
1. OcHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI 9 2 2 5 8 - | 2 6
2. Ctpoenue aroma. [lepuoauueckuii 3aKoH 9 2 2 5 10 5 | - 8
JI.. Menneneena
3. THrbl XUMUYECKHUX CBSI3CH 4 - - 4 4 - - 4
4. Xummueckasi TepMOIMHAMHKA 7 2 - 5 6 - - 6
5. 3aKOHOMeRHOCTH XUMHUYECKUX 8 2 2 4 8 o 6
npeBpaIieHui
Umoecosoe 3anamue no modynio 1 2 2 4 - - 4
Monyib 2. «KXXUMH4YeCKHE CHCTEMBI. 5275 | 8 12 | 3275 | 57.05 | 2 | 4 | 51,05
Xumnueckas uieHTUGUKANMS BelleCTB»
1. OOmiue cBOMCTBA PacTBOPOB 10,75 | 2 4 4,75 6,05 - - 6,05
2. PacTBOPBI DIIEKTPOJIMTOB 10 2 2 6 10 -] 2 8
3. lucniepcHbie cucteMsbl. AZIcopOLus 4 - 4 6 - - 6
4. Peakiul OKHCJICHHSI - BOCCTAHOBJICHUSI 8 2 4 8 - - 8
5. Metaibl. OCHOBBI 3JIEKTPOXUMHH. 10 2 4 4 14 2| 2 10
Koppo3us meTannos
6. OCHOBBI OpraHuyecKoi XuMuu. IToaumepsl 4 - - 4 4 - - 4
7. Xumudeckas UISHTHUKAIIHS 4 - - 4 5 - - 5
Hmozosoe 3ansmue no mooyuno 2 2 2 4 - - 4
Ilpeorkzamenayuonnvle KOnCyIbmayuu - -
Texyujue Koncynomayuu - 45
Ycmanosounvie 3anamusn - 2
Ilpomesicymounas ammecmayus 0,25 0,45
Konmaxmnas ayoumopnas paboma (6cezo) 3425 16| 18 ) 1895 | 4 | 8 -
Konmaxkmmuasn eneayoumopnasn padoma
16 4
(6cezo)
Camocmosmenvras paboma (6cezo) 57,75 85,05
Obwas mpyooemxkocmeo 108 108




4.3. Conep:kaHue IMCHUNIMHBI

HanmMeHoBaHMe U coaep:kaHue MOJYJIeill U pa3iesioB TUCHHUILINHBI

Monayasb 1. «<PeakiiHOHHAA CTIOCOOHOCTH BelleCTB. XMMUYECKAas TEPMOJAMHAMMUKA U
KHHETHKA»

1. Ocnoenvie cmexuomempuuecKue 3aKOHbl

1.1. Vicropus pa3BUTHsI XUMHUH, PYCCKHE U 3apyOEKHBIC XUMHUKH.

1.2. OcHOBHbBIE CTEXHMOMETPUUYECKHE 3aKOHBl XUMHU: COXPAHEHUS MacChl U IHEPIHH,
MOCTOSIHCTBA COCTaBa, 3kBUBaJIEHTOB (PuxTtepa), ABoraapo.

1.3. MeTo/b! orpeiesieHus S5KBUBAJICHTOB POCTHIX M CJIOXKHBIX BEIIECTB.

2. Cmpoenue amoma. Ilepuoouuecxkuit 3axon /[.U. Menoeneesa

2.1. Ucrtopuueckass poyib OTKpbITUS mepuoandeckoro 3akoH .M. Menzeneesa.
TpakTOBKa MEPHMOJNYECKOIO 3aKOHA Ha OCHOBE TEOPUU CTPOEHU aTtoMa. [leprnoguyHocTh
CBOMCTB AJIEMEHTOB M HX COEIMHEHUH. 3aKOHOMEPHOCTHM H3MEHEHHS CBOMHCTB IIO
NEpUOJaM M IPyINIaM.

2.2. DnexTpoHHble KoH(urypauuu aromoB. [Tpunnun IMaymu. [IpuHIMIT MUHUMAIBHON
sHepruu. [IpaBuna Xynnaa u KiieukoBckoro.

3. Tunwt xumuueckux ceéasei

3.1. OOpasoBanne XuMHYECKHUX CBs3ed. KoBasmeHTHas  CBs3b, €€ CBOICTBA:
HaIpaBJICHHOCTH, HACBIIICHHOCTD, ITOJAPHOCTH, KPATHOCTL.

3.2. loHnHas cBsI3b, TOHOPHO-AKIIENITOPHASI ¥ BOJIOPOHAS CBS3U KaK Pa3HOBUIHOCTH
KOBAJICHTHOM CBS3U.

3.3. Meraunyeckas CBI3b.

4. Xumuueckan mepmoouHamurka

4.1. DHepreTuka XHMHUYECKHX IMporieccoB. OmpenencHus W TOHATUS  XUMHUYECKOU
TepMOAVHAMUKN. BHYTpeHHss1 SHeprusi.

4.2. TlepBoe 1 BTOpoe Havajla TepMOAMHAMUKU. 3akoH ['ecca. Mcrnonp30BaHNE TEIIOBBIX
3¢ PEeKTOB XMMUYECKUX peakiuid. DHTponwus. JHeprus [ uooca.

5. 3aKkoHoMepHOCIU XUMUYECKUX NPEeCPaAUeH Ul

5.1. CKOpOCTh XUMHUECKHX pPEAKIUH U (DaKTOPHI, BIUSIONIUE HA HEE: MPUPOJIa BEIIECTB,
TeMIieparypa, HaJIM4KWe KaTajau3aTropa, KOHLIEHTpAalUs PearupyrolinxX BelIECTB. 3aKOH
nevictBus macc. Koncranra ckopoctu peakiuu. [Ipasuno Baat-T'odda.

5.2. Karanus. 'oMoreHHslii 1 reTeporeHHbli KaTtannu3. Karaau3aTopsl: akTUBaTOpHI U
WHTUOUTOPHI.

5.3. Cocrosinue auHamuueckoro paBHoBecusi. Koncranta paBHoBecus. [lpunuun Jle
[Tatenbe. @akTOPHI, BIAUSIONIME HA COCTOSHUE XMMUYECKOTO PAaBHOBECHS.

Hmozosoe 3anamue no mooymio 1

Monyab 2. «XXuMHYeCKHEe CUCTeMbl. XMMUYeCKas UIeHTU(PUKALMS BellecTB»

1. Obuue ceoiicmea pacmeopos

1.1. O6mwue mpencraBiIeHus O pacTBopax. PacTBOpUTENs U PACTBOPEHHOE BEIIECTBO.
CriocoObl BbIpaXKeHUsl KOHLIEHTPALMU pacTBOPOB. MexaHn3M o0pa30BaHuUs pacCTBOPOB.

1.2. OGmue cBoICTBa paCTBOPOB: JaBJICHHWE HACHIIIICHHOTO MMapa, TEMIEpaTypa KUIICHUs
Y 3aMep3aHus pacTBOpoB. 3akoHbl Payins. Ocmoc. PacTBOprMOCTS.

2. Pacmeoput 21ekmpoaumos

2.1. Teopwusi IEKTPOJUTUYECKON Jucconranuu AppeHuyca. Boga kak pacTBOpUTEIb.
CunbHble U cnabdble 3nekTpoauThl. CTeneHs aucconnanuu. KoHcranta aucconuamnum.

2.2. DnexkTpoiuTHYEecKass Juccouuanus Boabl. MoOHHOE mNpou3BEeNEeHHE BOJBI.




HanmMeHoBaHMe U coaep:kaHue MOJYJIei U pa3iesioB TUCHHILINHBI

Bonopoansliii mokaszaress.

2.3. IlpousBeneHue pacTBOPUMOCTHU. YCJIOBHS BBINAJCHUS U PACTBOPEHUS OCAJKOB.
[ToBpimenne >(PGEKTUBHOCTH TEXHOJOTUYECKUX MPOIECCOB 3a CUET YIpaBICHUS
PacTBOPUMOCTBIO.

3. /ucnepcnvie cucmemul. Adcopoyus

3.1. Kmaccudukanust aucnepcHblx cucteM. [lomydeHne KOJJIOMIHBIX PacTBOPOB.
CtpoeHue KOJUIOUHBIX YacTHII.

3.2. &-noTeHMan. ArperaTuBHasi U KHHETHUYECKasl YCTONYMBOCTb.

3.3. CBoiicTBa JTUCIEPCHBIX CHUCTEM. ODIJIEKTpoocMoc U 3Jekrpodope3. CycreH3uu,
AMYJIBCUU.

3.4. Tlpouecchl Ha Tpanuie pasnena ¢as. AmcopOuus Ha TpaHUIE >XHAKOCTh - Tas,
XKHUJKOCTh — TBEpPAOE Tello, ra3 — TBepaoe. Vcrnonb3zoBanue agcopouum.

4. Peakyuu oKuci1eHUus - 60CCIMAHOGIEHUSA

4.1. OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU KaK IPOLIECCHl MePEeH0Ca 3JIEKTPOHOB.
Crenenb okucieHus. Baxnelme OKUCIUTeNI U BOCCTAHOBUTEIIH.

42. CocraBlicHHE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX peakiuid. MeTton
AJIEKTPOHHOTO OajaHca. DIEKTPOHHO-UOHHBIA METO/I.

5. Memannwt. Ocnogwvl Inekmpoxumuu. Koppozus memannos

5.1. MexaHu3M BO3HUKHOBEHHUS AJIEKTPOIHOTO MoTeHIMana. CTaHIapTHBINA JIEKTPOIHBIN
noreHuuan u ypasHenue HepHera. P HanpsokeHUN METaJUIoB.

5.2. TanpBaHWYECKHE DIIEMEHTHI. XUMUYECKUE UCTOUHUKH TOKA. DIIEKTPOJIIU3 PACIIIABOB
U pacTBOPOB. 3aKOHBI AJEKTPOJIN3a. DJIEKTPOJINU3 B IPOMBIIIIEHHOCTH.

5.3. Kopposus. Buabl koppo3unr. MeToabl 3alIUThI OT KOPPO3HH.

6. Ocnoswl opzanuyeckou xumuu. Ilonumepol

6.1. Kitaccudukanusi 1 HOMEHKJIaTypa OpraHMYeCKUX COeqMHeHM. Peakius
MOJIMMEPU3ALUH.

6.2. Tlonumepbl M OMUTOMEPHI. 3aBHCHUMOCTH CBOWMCTB TOJUMEPHBIX MAaTE€pPHAIOB OT
cocTaBa U CTPYKTypbl. Mcnosiap30BaHHE MOJMMEPHBIX MaTEpHUAIOB B COBPEMEHHBIX
TEXHOJIOTUYECKHX Tporeccax. [lepepaboTka momumepos.

7. Xumuueckasn uoenmuguxkayus

7.1. Amnamutudeckas XxuMus U ee 3amaun. Knaccudukanuss MeTonoB UACHTU(DUKAIIH
BeniecTB. OCHOBEI KAYECTBECHHOI'O aHAJIM3A.

7.2. KomnuecTBeHHBI aHamn3. XUMUYECKUI aHan3. DU3HKO-XUMHUYECKUA aHaAIN3.
HoBbie MeTOIbI XUMUYECKOW UICHTH(DUKAIIH.

HUmoeosoe 3ansamue no mooynio 2

V. OUEHKA 3HAHU N ®OH[ OLLEHOYHbIX CPELCTB A
NPOBEOEHUA TEKYLLENO KOHTPOJA 3HAHUN U
NMPOMEXYTOYHON ATTECTALUN OBYYAIOLLMXCA NO
ANCUUNIIMHE



5.1. ®opMBI KOHTPOJIA 3HAHUH, PEHTUHIOBAasl OLleHKA U (popMuUpyeMble
KoMIeTeHuuu (o4Hast popma o0yueHus )

Ne  |Hammenopanme peiiTunros, O6wem yuebHoit paboThl| Dopma KOHTPOJIS -
W | \onyneif 1 6110k0B 3HAHMI s
E
= o 8
: = |3
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25| = = |2 5 |3
EIEEEL R fo|E
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) =55 (O
Bcero nmo jucuuIuinHe OIIK-1{ 108 |16 | 18 |57,75 3auér 51 100
l. Pybexcubiit peiimune Cymma 6auioB 3a 31 60
MOJTYITH
Monyab 1. «PeakipoHHast 15 30
CIIOCOOHOCTH BEIIECTB. OIK-1l 39 |8 6 25
XuMuyeckasi TepMOIMHAMUKA U
KHHETHKA»
1. |OcHoBHBIC 9 2| 2 5 |Pemenue
CTEXHOMETPUICCKHE 3aKOHBI 3a1a9
2. |CtpoeHue aToMma. 9 2| 2 5 |Pemenne
IIepnonnueckuit 3axon J[.1. 3anad
Menpeneena
3. | THIbl XUMUYECKUX CBS3CH 4 - - 4 | YcTHBIH onpoc
4. |Xumudeckas 7 2| - 5 |YcrHsiii onpoc
TEPMOIMHAMHKA
5. |3akoHOMepHOCTH 8 2| 2 4 |YcrHslii ompoc.
XUMHYECKHIX TPEBPANICHAN Pemenne 3amaq
WToroBelii KOHTPOJIb 3HAHUI 110 2 - - 2 |TecrupoBanue,
TeMaM Moayis 1. CUTYaLIMOHHBIC
3a]1a4n
Monyasb 2. «XuMudeckue 16 30
cucTeMBL. XUMUUeCKas OIIK-1|52,75| 8 | 12 | 32,75
UACHTU(DHUKAITUS BEIIECTB»
1. |OGmmue cBoiicTBa pacTBOPOB 10,75| 2 | 4 | 4,75 |Ycrueli onpoc.
Pewenne 3amay
2. |PacTBOPBI AJIEKTPOIUTOB 10 | 2| 2 6 |YcrHsIit ompoc.
Pemienue 3amau
3. |lucriepcHble cUCTEMBI. 4 - - 4 |YcrHslii onpoc
AncopOrmst
4. |Peakiiuu OKUCIICHHS- 8 2| 2 4 |YcrHblii onpoc.
BOCCTAHOBJICHHUS Pewenue 3anau
5. [Meramibl. OCHOBBI 10 [ 2] 4 4 | VcrHbIit ompoc.
anekrpoxumun. Kopposust Pemenne 3anau.
METaJIOB [Mucemennas
KOHTp. paboTa
6.|OCHOBBI OpraHUYECKOM 4 - - 4 |YcrHblii onpoc
xumun. [lonumepsr




TeMaM MOZyJs 2.

7. | Xummaeckas npentnduxanms 4 - - 4 | VcTHbIi onpoc
NTOroBbIil KOHTPOJIL 3HAHUU 1O 2

- - 2  |TectupoBanwe,

CUTYaLIUOHHBIC
3a/1a4un

1. Teopueckuit peiimune

Kauecme

1. Peiumune ruunocmuvix

3 10

1V . Peiitmune

mpebosanuii

chopmuposannocmu
NPUKTAOHBIX RPAKMUYECKUX

ammecmauus

V. Ilpomesrcymounan

3auém

15 25

5.2. Ouenka 3nanuii cmyoenma
5.2.1. Ocnoenvie npunyunsvl peimun2060il OUeHKU 3HAHU
OneHka 3HaHUM MO JUCHUIUIMHE OCYIIECTBIsIETcs: coriacHo [lonoxeHuto o
OATEHO-PEUTUHTOBON CHCTEME OIICHKH 00ydeHUS
®I'bOY benropoackoro I'AY.
YpoBEHb pa3BUTUS KOMIICTECHIMU OLIEHUBAETCA C IMOMOIIBIO PEUTUHIOBBIX

B

OaJIoB.
Makcu-
PeiiTuHrH XapakTepucTHKA PETHHIOB MYyM
0aJU10B

Py06exubIit OTtpakaet paboOTy CTyACHTa Ha MPOTSHKEHUN BCETO TIEPHOIa
U3yYeHHUs AMCUUIUIMHBL OnpenensieTcs CyMMoW Oanos, 60
KOTOpBIE CTYIEHT MOJYyYHWT IO pe3yibTaraM HW3y4EHUs
KaX/10I'0 MOJYJIS.

TBopueckui Pesynbrar  BBINOMHEHUS  CTYACHTOM  MHAWBHUIYAJIBLHOI'O
TBOPYECKOTO 33/1aHUS PA3IMYHBIX YPOBHEN CI0KHOCTH, B TOM 5
qrcyie, y9acTHEe B Pa3IMYHbIX KOHPEPEHIUAX U KOHKypCcax Ha
MPOTSHKEHUH BCETO Kypca U3y4eHHs TUCIUIUIMHBIL.

Peittunr OreHKa TUYHOCTHBIX Ka4eCTB 00yUYaIONINXCS, MPOSBICHHBIX

JUYHOCTHBIX UMU B TIpollecce peaNu3aluyd JUCHUIUIUHBL  (MOIYJIS)

KauecTB (IMCIMIITMTHUPOBAHHOCTh, TTOCEIAEMOCTh YIeOHBIX 3aHATHIA, 10
caada BOBpEMs KOHTPOJIBHBIX MEpOINPHUATHH,
OTBETCTBEHHOCTh, MHUIIMATUBA U JIP.).

Peittunr Onenka pesynbpTaTa CHOPMUPOBAHHOCTH MPAKTUUYECKHUX

c(OPMHPOBAHHO- | HABBIKOB 1O JUCHUIUIMHE (MOIYJIO), OIpeeIsIeMbli

CTU MPUKIAIHBIX | IPENOJaBaTeIeM nepen Ha4yaJoM IIPOBEICHUS +

MPaKTUYECKUX IIPOMEXYTOUYHOM aTTECTAllMM U OLICHUBAETCS KAK «3a4TEHO»

TpeOoBaHU WJIU «HE 3a4TECHO».

[Ipomexyrounas | SIBisercs pe3ynbTaTOM aTTECTAlMM HA OKOHYATEILHOM ATale

aTTecTanus M3Yy4YEHMs] AUCUUIUIMHBI 110 UTOraM cradn 3adéra. Otpakaer
YPOBEHb OCBOEHMSI UH()OPMAIMOHHO-TEOPETUYECKOTO 25
KOMIIOHEHTA B LIEJIOM M OCHOB IPAKTUYECKOMN JESATEIBHOCTH B
YaCTHOCTH.

Nrtoroserit Onpenensercs nyTéM CYMMHUPOBAHUS BCEX PEUTHUHTOB. 100

pEeUTHUHT




Hrorosas OLICHKa KOMHCTCHL{I/Iﬁ CTYACHTAa OCYIICCTBIIACTCA HYTéM
ABTOMATH4YCCKOTI'O IIEPCBOIA 0ajIoB 06HICFO pCfITI/IHFa B CTaHJAPTHBIC OLICHKH.

He 3aureno 3aureHo 3auTeHo 3auTreHo

MeHee 51 Oamna 51-67 6amioB 67,1-85 GaiuioB 85,1-100 6ayuioB

5.3. @ono ouenounvix cpeocme. Tunoevie KOHMPOILHBIE 3A0AHUA UTU UHDLE
mMamepuanvl, HeoOX00uMble 0N OUEHKU GOopMUpyemMvix KOMHEemeHuuili no
oucyunaune (MpUIOKEHUE 2)

VI. YHEBHO-METOAUYECKOE N UHO®OPMALMOHHOE
OBECINEYEHUE AUNCUUINTINHDbI

6.1. OcHoBHasI yueOHasi JUTEpaTypa

1. Xomuenxo I'.I1., [{luroBuu N.K. Heopranmdeckas xumusi. YueOH. s C.-X.
BY30B. - 2-¢ m3i. nepepad. u jpor.(penpuatHoe m3manue). - CI16.: OO0 «UTK
['panut», OOO «UIIK» KocTan, 2009. — 464 c.

2. Xumusi [DIEKTPOHHBIA pecypc]|: MPAKTUKYM JJI CTYJICHTOB MHKEHEPHBIX
HarpasieHuii / HoBocu0. roc. arpap. yH-T.; coct.: T.W. bokosa, 1.B. Bacunsiona,
H.A. Kycakuna. - Hosocubupck, 2011. - 106 c¢. Pexum npocryna:
http://znanium.com/bookread2.php?book=515910.

6.2. /lonosiHUTEILHAS JIUTEPATYpa

1. Eropos, B.B. Teopernueckre OCHOBbI HEOPraHMYECKOW XUMHUH. KpaTkwii
KypC Uil CTYJEHTOB CEJIbCKOXO3SMCTBEHHBIX BY30B. [DJEKTPOHHBIA pecypc| —
OnexktpoH. paH. — CII6.: Jlaws, 2017. — 192 c¢. Pexum pocryna:
https://e.lanbook.com/reader/book/91304/#1

2. Opranndeckas xumus. OCHOBHOU Kypc.: YueOnuk / A.D. lllepbuna, JI.T.
Marycesuy; [lox pen. A.O. lllepounsl. - M.: HUL] UH®PA-M; MH.: HoB. 3HaHue,
2013. - 808 ¢. Pexxum moctyna: http://znanium.com/bookread2.php?book=415732

6.3. YueOHO-MeTOAM4YEeCKOE o0ecredeHre CAMOCTOATEILHOM PadoThI
o0y4aromuxcs o JUCHUIINHE

CamocrosiTenpbHas paboTa OOYYaIOIMIUXCS 3aKII0YAeTCS B WHUIMATUBHOM
noucke uHPopManuu o Hauboyiee aKTyaldbHBIX MPOOJEMax, KOTOPbIE HMEIOT
00JIbI1I0e TPAKTHUECKOE 3HAUCHUE U SBIIAIOTCS MPEIMETOM HAYYHBIX JUCKYCCHUU B
pamMKax “3y4aeMou JUCIUILTUHBI.

CamocTosTenbHas paboTa MIaHUPYETCs] B COOTBETCTBUU C KaJIGHJAPHBIMU
IIaHaMyd pabodeil MporpaMMbl MO JUCHUIUIMHE U B METOJIUYECKOM EIUHCTBE C
TEMAaTHUKOW YY€OHBIX ayJAUTOPHBIX 3aHITHIA.

6.3.1. MeToanueckue yKa3aHusi 0 OCBOEHHIO TUCIUTITIHHBI
1. Oxcunpl.  Kucnorel. OcnoBanus. Comu.  (Knaccudukanus,


https://e.lanbook.com/reader/book/91304/%231
http://znanium.com/bookread2.php?book=415732

HOMEHKJIATypa, oJydeHue, GU3ndecKiue U XUMUIECKHEe CBOMCTBA): MeToanieckue
ykazanus / H.I'. T'abpyk, JI.LA. Manoxuna, JI.A. Jleitneka, M.E. Illynsruna. —

benropon, 2002.

2. KoMiuiekcHble coeluHEeHHs: MeTtoauueckoe MocoOue Mo H3YUYEHUIO
TEeMbI M BBINOJHEHUIO JJabopaTopHoi padoThl cryaenTtamu / B.FO. Koanesa, N.1.
Bacunienko. — benropoa: M3a-so benl CXA, 2006.

3. [lonoxenue o equHbIX TPEOOBAHUSIX K KOHTPOJIIO U OIIEHKE PE3YJIHTATOB
oOydenus: MeToauueckiue pPEeKOMEHAAUA M0 MPAKTUYECKOMY TMPUMEHEHHUIO
MOJIyJIbHO-PEUTHHTOBOM cuctembl oOyuenus. / bpecnasen I1.U., Axununn A.B.,
JHloopynoBa A.U., JIponoB B.B., KazakoB K.B., [TactryxoB A.I'., CtpebkxoB C.B.,
Tpy6uanunosa H.C., Yepubix A.W. — benropoxa: M3a-so benropoackoii 'CXA,

2009. - 19 c.

Bunnr
y4eOHBIX
3aHATUU

OpFaHI/ISaIII/I}I ACATCIIBHOCTHU CTYACHTA

Jlexnus

Hanucanue KOHCIEKTAa  JIEKIM:  KpaTKo, CXEMaTU4HO,
MOCJIEIOBATENbHO (PUKCUPOBATH OCHOBHBIE TMOJIOKEHUS U 3aKOHBI,
NOHATUS U TEPMHUHBI, CXEMbl U YPABHEHHS] XUMUYECKUX PEAKIIHl,
BBIBOJIbI, (POPMYJIMPOBKH, 000OIEHNS; TOMEYaTh Ba)XKHBIE MBICIIH,
BBIACIIATh KIIFOUEBBIE CJIOBA, TepMUHBL. [IpoBepka TEepMHUHOB,
MOHATUM C MOMOIIBK SHIMKIIONEANM, CIOBAapEl, CIPABOYHUKOB C
BBIMHMCHIBAHUEM TOJKOBaHUN B TeTpaab. OO03HAYUTH BOMPOCHI,
TEPMUHBI, MaTEPUAJI, KOTOPBI BBI3BIBAET TPYAHOCTH, IOMETUTH U
MOMBITATBCA HAWTH OTBET B PEKOMEHAYyEMOW jutTeparype. Eciu
CaMOCTOSITEJIbHO HE yjaaercss pa3o0paThCsi B MaTepuale,
HEe00x0auMO chopMyIUpOBaTh BONPOC U 3aAaTh MPENoaaBaTeNo Ha
KOHCYJIbTAllMM WJIM Ha IPAKTUYECKOM 3aHSTHUU.

JlaGopatop-
HO-TIPAKTH-
YECKUe
3aHITHS

[IpopaboTtka paboueli mporpaMmbl, yaeisis 0c000€ BHUMAaHUE LESIM
W 3amadaM, CTPYKType H©  COJACPKAHHWIO  JAWCIUILIAHBEIL.
KoHcriekTupoBanne MCTOYHMKOB. PaboTa ¢ KOHCIEKTOM JICKITUH,
MOJATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCAM, MPOCMOTP
PEKOMEHTyeMOM TUTepaTyphl, paboTa ¢ TEKCTOM, PELIECHHUE 3aa4 110
QITOPUTMY W pEINIeHUEe CHUTYyallMOHHBIX 3amad. CocraBieHue u
HAllMCaHWE YPAaBHCHMM XWMHUYECKUX PEAKIUW, BBIMOJTHECHUE
pacdyeTHO-TpauUecKuX 3aTaHMi.

3HaKOMCTBO C MpaBHJIaMH TEXHHMKH O€30MaCHOCTH IMpHU padboTe B
XUMUYECKON mabopatopuu U UX coOojeHue. BeinmomHeHue
MOJTOTOBKHU U MPOBEJICHUE XUMUUYECKUX OMBITOB U 3KCIIEPUMEHTOB;
MPOBEJIEHUE  CTAaTUCTHMYECKOW ©  rpaduueckoil  oOpabOTKu
MOJIy4aeMbIX SKCIEPUMEHTAIbHBIX JaHHBIX. BllajeHue HaBbIKaMu
oOpaiieHuss ¢  J1aboOpaTOpHOM U HM3MEPUTEIBHOM  MOCYIO0M;
COBPEMEHHBIM XUMHYECKHM 000pYJJOBaHHEM U TPHOOpaMHU.

CamocTosg-
TeJbHas

N3ydeHne TEOpPETHYECKOr0 MaTepuajia MO KOHCIIEKTY JIEKIUH.
3HAKOMCTBO C OCHOBHOM U JIONOJHUTEIbHOM JIUTEPATypOM, BKIKOYAs




Bunrnl
y4eOHBIX
3aHATUU

OpFaHI/ISaIII/I}I ACATCIIbHOCTHU CTYACHTA

paboTta

CIpaBOYHBIC W3HaHMS, 3apyOeKHbIE HMCTOYHHUKH, KOHCIIEKT
OCHOBHBIX TIOJIOKEHHUI, TEPMUHOB, CBEACHMIA, TPEOYIOUIUX st
3aIIOMUHAHUS W SIBJISIONTUXCS OCHOBOTIOJNIATAIOIIMMH B 3TOU TEME.
CocraBneHue aHHOTAIMH K TMPOYUTAHHBIM  JIATEPATYPHBIM
UCTOYHHUKAM W Jip. PelieHrne CUTyalMOHHBIX 3aJad U THIIOBBIX
pacyeTHBIX 3a7ad 10 CBOEMY HWHIWBHIyAIbHOMY BapuaHTy, B
KOTOpPBIX  OOydYaromemMycsi MpeiaraloT OCMBICIHTh PEaTbHYI0
poecCHOHATbHO-OPUEHTUPOBAHHYIO CUTYAIIHIO, HEOOXOAUMYIO
JUTSL peIICHUs] JTaHHOW TPOOJIEMBI.

TectupoBanme - cucTeMa CTaHAAPTU3UPOBAHHBIX  3a/IaHUMH,
MO3BOJIAIOIIAS aBTOMATU3UPOBATh MPOLEAYPY H3MEPECHHs ypOBHS
3HAHUN U YMEHHH 00y4aroerocs.

KonTponbHass pabota - CpeACTBO MPOBEPKH YMEHHH MPUMEHSTH
MOJTyYEHHBIC 3HAHMS JIJISl PEUICHUS 3a7a4 OMPESICHHOTO THIIA 10
TEME WM Pa3fieny.

Iloaroroska k
3a4€Ty

[Ipu moarotoBke K 3a4€Ty HEOOXOJUMO OPHUEHTHUPOBATHCA Ha
KOHCHEKTHI JIEKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY, MOJIYYEHHBIE
HAaBBIKH 110 PELICHUIO PACYETHBIX U CUTYAIIMOHHBIX 3a/ad.

6.3.2. BuzeomaTtepuaJbl

Karanor yueOHbIX BUsieoMaTepuanoB Ha opuimairHoM caiite ®I'BOY BO
benropoackuii 'AY — Pexuwm nocryna:
http://www.bsaa.edu.ru/InfResource/library/video/veterinary%?20.php

6.4. Pecypchbl HHGOPMALMOHHO-TEJIEKOMMYHUKANUOHHOM ceTH « AHTEepHeT,
coBpeMeHHbIe MpodeccuoHAIbHbIE 0a3bl TaHHBIX, HHPOPMAIIMOHHBbIE
CIIPaBOYHbIE CHCTEMBbI

DJIEKTPOHHBIE PECYpChl CBOOOIHOTO IOCTYIa

http://elibrary.ru/defau | Bcepoccuiickuii MHCTUTYT HAay4YHOH M TEXHHYECKOM

ltx.asp

nHopmaruu

http://www?2.viniti.ru | Hayunas siekrporHas 6ubinorexa

http://www.fasi.gov.ru | ®exepaiibHOE areHTCTBO IO HAYKE U HHHOBAIIHSIM.

/

http://www.mcx.ru/ MUHUCTEPCTBO CENBCKOTO X03s1cTBa PO

http://www.agro.ru/ne | ArponpoMbIILICHHbIH KOMILIEKC. HoBoctu

ws/main.aspx

arpOTEXHUKH, arpoXvMUH, ’KUBOTHOBO/ICTBA,
PACTEHHEBOJCTBA, MEPEPaA0OTKU CEIbXO3MPOAYKIIUN H
T.a. OtpacneBas gocka oObsaBieHui. KaneHmapp
BBICTaBOK. biorn.

http://www.iglib.ru/ ONeKTpOHHO-OMOIMOTEeYHAas CUCTEMA, 00pa30BaTEIbHbIC

N IIPOCBCTHUTCIILCKUC U3 TAHUS.



http://elibrary.ru/defaultx.asp
http://elibrary.ru/defaultx.asp
http://www2.viniti.ru/
http://www.fasi.gov.ru/
http://www.fasi.gov.ru/
http://www.mcx.ru/
http://www.agro.ru/news/main.aspx
http://www.agro.ru/news/main.aspx
http://www.iqlib.ru/

http://www.scirus.com
/

Hayunas mouckoBas cucrema Scirus, mpeaHa3HaueHHas
JUIsL TIOMCKAa HAyyHOM MHQPOpMalMd B HAYYHBIX
KypHajiaX, IEPCOHAIBHBIX CTPAHMIIAX YUYEHBIX, CAUTOB
YHUBEPCUTETOB HA AHTJIMHUCKOM U PYCCKOM SI3BbIKaX.

http://www.scintific.n
arod.ru/

HayuyHble NOMCKOBBIE CHCTEMBI: KaTajor Hay4YHBIX
PECYPCOB, CCBUIKM HA CIEIUAIN3UPOBAHHBIE HAYYHbBIC
IIOMCKOBBIE CHCTEMBI, JIEKTPOHHBIE APXHBBI, CPEACTBA
MOMCKA CTaTe M CCHUIOK.

http://www.ras.ru/

Poccuiickas Akagemuss Hayk: crTpyktypa PAH;
MHHOBALIMOHHAs W Hay4Hasl JeATEIbHOCTh; HOBOCTH,
00BsIBIICHUS], TTpECCA.

http://nature.web.ru/

Poccuiickas Hayunas CeTb: nuHpopMaIimoHHas cucTema,
HalleJICHHAs Ha JOCTYMN K HAYYHOM, HAyYHO-TIONYJIIPHOU
1 00pa3oBarenbHON HH(OpMALIUK.

http://www.extech.ru/l
ibrary/spravo/qgrnti/

['ocynapcTBeHHbIN pyOpUKATOp HAay4YHO-TEXHUYECKOU
unpopmaruu (I'PHTH) - yauBepcanpHas kiaccugpuka-
IMOHHAs CHUCTeMa o0iacTe 3HAaHWW 10 HAyYHO-
TeXHUUYECKON uH(popmaimu B Poccun u rocynapcrax
CHI'.

http://www.cnshb.ru/ | LleaTpansHas Hay4yHas CEJIbCKOXO03SIHCTBECHHAS
ounbnmoTexa
http://www.agroportal. | ATPOITIOPTAJL HNudopmarimoHHO-TTONCKOBAS

ru

cuctema AIIK.

Htp://www.rsl.ru

Poccuiickas rocynapcTBeHHast Onbimorexa

http://www.edu.ru

Poccuiickoe oopazoBanue. denepanbHbIi TOPTaI

http://n-t.ru/

OnexTpoHHas 6ubnmoreka «Hayka U TeXHUKa»: KHUTH,
CTaThH U3 KypHAJIOB, brorpaduu.

http://www.nauki-
online.ru/

HaYKI/I, HAay4YHbIC HCCJICAOBAHNA U COBPCMCHHBIC
TCXHOJIOTINHU

http://www.aonb.ru/iat
p/quide/library.html

[TonHOTEKCTOBBIC QJICKTPOHHEIC OMOIMOTEKH

Pecy

cel ®I'BOY BO benropoackuii 'AY

http://lib.belgau.edu.ru

OnextpoHHble pecypchl Oubmmorekn OI'BOY BO
benropoackuii 'AY

http://ebs.rgazu.ru/

DnextpoHHo-0mOmoTeunas cuctema (ObC) "AgrilLib"

http://znanium.com/

IObC «ZNANIUM.COM»

http://e.lanbook.com/b
ooks/

DJIEKTPOHHO-OUOINOTEYHAS
«JIaHb)»

CHUCTEMA  HU3aTCIbCTBA

http://www.garant.ru/

HNudopmarmonHoe nmpaBoBoe odecrieuenue «I apanT»
(nns yuebHOTO TIpoliiecca)

http://www.consultant.
ru

CIIC Koncynbrant Intoc: Bepcus I[Ipod
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[ToaHOTEKCTOBAs Oa3a MaHHBIX
«CenbCcKkoX03saicTBeHHAs: OMOINOTEeKa 3HaHMI - B/
BUHUTHU PAH

http://www?2.viniti.ru/

http://window.edu.ru/c
atalog/

Nudopmannonnas cucrema «Exnnoe okHO gocTyna K
UH(GOPMAIIMOHHBIM pecypcam»

VIl. MATEPUANIBHO-TEXHUYECKOE OBECIMNEYEHUE
ANCUUnIInHbI

7.1. TlomemeHusi, YKOMIUIEKTOBAHHbIE CHENMAJTUIUPOBAHHONH MeleJIblo,
OCHAILLICHHbIC O000Opy0BaHHEM M TEXHHMYECKMMH CpeACTBAMH O00y4eHHs,
CJIYKAIIMMM ISl IPeACTABJIeHUs Y4eOH0i nHGopManuu 00J1bI0H ayAUTOPUH

Buabl nomemenui

Ob0opynoBaHne M TEXHUYECKHUE
cpeacTBa 00y4YeHust

VYuebnas ayauropus g NPOBEACHUS
3aHATUN JIEKIIMOHHOrOo ThIa Ne 4,

Criennanu3upoBaHHast Mebenb TUIS
obyuaronuxcst Ha 120-130 mocagouHbIX MeCT.
Pabouee mecto mpemnomaBatensi: CTOJN, CTYII,
Kadeapa-TpuOyHa HamoybHas, T0CKa MeJoBas
HACTCHHAsI.

Habop nemoHCTpanimOHHOTO 000PYI0BaHUS:
Hoytoyx ASUS, nmpoextop NEC, skpan mis
JIEMOHCTpPAIINH, 2 aKyCTUYECKHAE KOJIOHKH.

7a00paTOPHBIX M MPAKTUYECKUX 3aHITHH,
CEMUHApCKOI0  TUIA,  TIPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJbTAlUi, TEKYILLEro
KOHTpOJISI M IIPOMEKYTOUHOM arrecranuu Ne

519 (521).

Nndpopmanvonusle  creHAbl  (TJIAHIIETHI
HACTEHHBIE).
VYuebnas ayauropusi g nposeneHus | Crienuann3upoBaHHAas mebenb JUIs

obyyvaronuxcst Ha 16-20 mocaI09HBIX MECT.
Pabouee mecto mpemnomaBarensi: CTOJN, CTYII,
JIOCKa MeJIoBasi HACTEHHasl.
Crienmanu3upoBaHHas J1abopaTtopHas MeOenb
1 J1abopatopHoe 000Opya0oBaHUE (CYIIMIIBHBINA
mKad, DIEKTPOIUIMTKA, BOAsHAas  OaHs,
BBITSDKHOM 1Kad), aboparopHas mocyaa
XUMHUYECKHE PEAKTUBHI.
NudopmaninoHHble  CTEHIbI
HaCTCHHBIC):

1. Ilepuonnueckas cuctema snemeHToB /1. M.
Menpeneesa.

2. DNEKTPOXUMHUYECKHUI psii HATPSKEHUI
METAJIJIOB.

3. Tabnwmia pacTBOPUMOCTH KUCTIOT,
OCHOBAaHMU U COJIEN B BOJE.

(TuTaHIIIeTHI

[Tomenenust 111 caMOCTOSITEILHON pabOTHI
o0yJaromuxcs c BO3MOYXHOCTBIO
noJKIroveHus: K lHTepHeTy u obecnieueHrueM
JOCTyIa B DJIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpa3zoBaTenpHYyl0 cpeny benropoackoro
I'AY (uutanbHBIC 32761 OMOTUOTEKH )

Cneunanu3upoBaHHas MeOenb;  KOMILUIEKT
KOMIIBIOTEPHON TEXHHUKH B COOpe (CHCTEMHBIN
onok: Asus P4ABGL-MX\Intel Celeron, 1715
MHz\256 M6 PC2700 DDR
SDRAM\ST320014A (20 T'6, 5400 RPM,
Ultra-ATA/100)\  NEC CD-ROM CD-
3002A\Intel(R) 82845G/GL/GE/PE/GV



http://www2.viniti.ru/
http://window.edu.ru/catalog/
http://window.edu.ru/catalog/

Graphics Controller, wmonuTOp: Proview
777(N) / 786(N) [17" CRT], xmaBuarypa,
MBIIIb.) B  KojauwdectBe 10 emguHUI C
BO3MOXXHOCTBIO  TOJKIIOUEHUST K  CETH
Wutepuer u obecrneueHuss JOCTyna B
DIIEKTPOHHYIO

nH(}pOpMaImOHHOO0Pa30BaATEIHHYIO cpeny
benropoackoro I'AY; HaCTEHHBIN
TJIa3MEHHBIN TEJIEBU30P SAMSUNG

PS50C450B1 Black HD (muaronans 127 cm);
aynuoBuieo kabear HDMI

ITomemenue IS
MPOPUITAKTHIECKOTO
yueOHOro 000pyAOBaHUS

XpaHeHUsI u
00CITy>)KMBaHUS

CrenmanusupoBaHHas MebOenb: 2 croma, 2
MOJIYMATKHX CTYNa, 3 TYMOOUYKH, 2 KHHKHBIX
mkada, 1 mkad miaTaHol ABYXCTBOpYATHIM, 1
cerd.

PabGoyee Mecto mabopaHTa: KOMIBIOTED
(cuctemHBIM 070K, MOHHTOP KJIaBHATypa
mpiis), MOYBROTHER (nmpunrep, ckanep,
KCEPOKC).

7.2. KoMILUIeKT JIMIIEH3UOHHOIO

U CBOOOJHO PACHPOCTPAHIEMOIO

IMPpOrpaMMHOIo oﬁecneqemm, B TOM YHUCJIC OTCICCTBCHHOI'0 IPOU3BOACTBA

Buabl nomenieHum

Ob6opynoBanme

VYuebnas ayauropus 1L TIPOBEJICHUS
3aHATHN JIEKIIMOHHOTO TUIa Ne 4,

MS Windows WinStrtr 7 Acdmc Legalization
RUS OPL NL. ToroBop Nel80 ot
12.02.2011. Cpoxk neicTBUS JIULIEH3UHU —
6eccpouno; MS Office Std 2010 RUS OPL
NL Acdmc. JToroBop Nel80 ot 12.02.2011.
Cpok aeicTBUS JIULIEH3UH — OECCPOUHO;
Antivirus Kaspersry Endpoint Security mms
6usneca (CyOnurieH3noHHbIH 1orosop Nel49
ot 11.12.2020). Cpok aeicTBus JuIeH3uH 1

JOCTyMa B AJICKTPOHHYI HH(POPMAIIMOHHO-
oOpa3zoBaTenpHyl0 cpely benropoackoro
'AY (uutanbHBIC 3a7BI OMOTUOTEKH )

roJ.
[Tomerenus is camocrosTenbHON pabotel | Microsoft Imagine Premium  Electronic
o0yJaromuxcs c Bo3MOXxHOCThIO | SOftware  Delivery.  CyOnuiieH3MOHHBIN
noakroueHus kK HTepHeTy n obecrieueHueM | I0roBOp Ne937/18 Ha nepenavy

HEUCKJIIOYUTENbHBIX npaB oT 16.11.2018.
Cpoxk neicTBUs TUIEH3UH - OeccpouHo. MS
Office Std 2010 RUSOPLNL Acdmc.
HoroBop Nel80 ot 12.02.2011. Cpok
NEUCTBUS NHIICH3UU — OeccpodHo. Antivirus
Kaspersry Endpoint Security nns OusHeca
(CyOmnuensuonnslii  goroop Nel49 ot
11.12.2020). Cpok aeicTBUs TUIIEH3UH | TOI.
NudopmarmonHo mpaBoBoe  oOecrieueHue
"Tapant" (mms yueOHOTO  TIporiecca).
HoroBop NeDIIC-12-119 ot 01.09.2012.
Cpox  neicTBuA - ©Oeccpouno. CIIC
KoncynprantlInroc: Bepcus [Ipod.
Koncynprant DUHAHCHUCT.




Koncynbrantllmoc:  KoHcynpTanmum s
OI0/KeTHBIX — opranuzauuid. JloroBop ot
01.01.2017. Cpox pedictBust - OecCpOUHO.
RHVoice-v0.4-a2 CHUHTE3aTOp peun
[Tporpamma Balabolka (portable) nnst areHus
BCIYX TEKCTOBBIX (aiinoB. IIporpamma

sKkpa”HHOro Joctyna NDVA
[Tomemenne TUTS XpaHEHUs u | MS Windows WinStrtr 7 Acdmc Legalization
PO HIAKTHIECKOTO obciyxuBanus | RUS OPL NL. ToroBop Nel80 ot 12.02.2011.
y4eOHOro 000pyI0BaHHS Cpoxk neictBus JueH3uu — 6eccpouno; MS

Office Std 2010 RUS OPL NL Acdmc.
HoroBop Nel80 ot 12.02.2011. Cpok
JNENUCTBUS JIMIEH3UU — OeccpouyHo; Antivirus
Kaspersry Endpoint Security nns OusHeca
(CybOmuuensuonnsiii  goropop Nel49 ot
11.12.2020). Cpok aeiicTBust TuneH3uu 1 rof.

7.3. DJeKTPOHHBbIE OMOJIMOTEeYHbIE CUCTEMbI 1 3JIEKTPOHHAS HHPOPMAIITUOHHO-
oOpa3oBaresibHaf cpeaa

- 9bC «ZNANIUM.COMpy, norosop Ha okazanue ycayr Ne 0326100001919000019
¢ O6mecTBOM ¢ orpaHudeHHOM 0TBeTCTBeHHOCTHhIO « SHAHMUYM» o1 11.12.2019
— OBC «AgriLiby», muuensuonnsiii goroBop NeIlJI/l 3/15 na mpemoctaBieHue
JO0CTyna K JJIEKTpoHHO-OubmmoTeunort cucteme @OI'BOY BIIO PI'A3Y or
15.01.2015

— OBbC «Jlaaby, noropop Ne27 ¢ OO1IECTBOM ¢ OTPAaHUYCHHOW OTBETCTBEHHOCTHIO
«znarensctBo Jlanws» ot 03.09.2019

— ObC «PykoHT», noroBop NeJIC-284 ot 15.01.2016 ¢ OTKpBITBIM aKIIMOHEPHBIM
o6mectBoM « IKb»BMBKOM», ¢ 00111€CTBOM C OTpaHUYE€HHOU OTBETCTBEHHOCTHIO
«ArentctBo «KnHura-Cepsucy»

VIiIl. OCOBEHHOCTU OCBOEHUA OUCLUUMIIUHBI (MOAOYIA)
anda ntHBAnmnaos 1 nuy ¢ OoreAHUYEHHbIMUA
BO3MOXHOCTAMU 3[0OPOBbA

B ciaydyae oOydeHus B YHUBEPCUTETE WHBAIUIOB U JIMII C OIPAaHHMYCHHBIMU
BO3MOYKHOCTSIMH ~ 3JIOPOBbSl  YUHUTBHIBAKOTCS OCOOCHHOCTH ICHUXO(DU3UYECCKOTO
pa3BUTHSA, WHAWUBUAYyAIbHBIE BO3MOXHOCTH U COCTOSHHUE 3JI0POBbS TaKHX
o0ydJaronmxcsi.

OO0pazoBanue 00yJarOIINXCS U3 YUCIIa HHBAJTUIOB | JIUI] C OTPaHUYICHHBIMH
BO3MOKHOCTSIMH 3JIOPOBbSI MOXKET OBITh OPTaHU30BaHO KaK COBMECTHO C JIPYTUMHU
00yJarmuMHUCs, TaK U B OTACIBHBIX rpymmax. OOydJaromuecs U3 Yucia JIHI C
OTPaHWYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbsSi O0OECIICUYCHBI IMMEYaTHBIMU W (WIIN)
SJICKTPOHHBIMU 00pa30BaTe/IbHBIMK pecypcaMu B (opmax, aJanTHPOBAHHBIX K
OrpaHHYEHUSAM HUX 370poBbsi. OOyUeHHE WHBAIUIOB OCYIISCTBIISCTCS TAaKXKE B



COOTBETCTBUHU C WHAWBUAYATHLHON MPOTrpaMMON peadWIuTalnk WHBaIUAA (TIPU
HaJIM4Yun).

JUJist TUI] ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JIOPOBBS IO CIIyXY BO3MOKHO
npejocTaBieHrue yueOHoi nadopmalu B BU3yajabHoU dhopme (KpaTKuid KOHCIIEKT
JICKIIUH; TEKCTHI 3afaHuii). Ha ayauTOpHBIX 3aHATHSX IOMYyCKAaeTCs MPUCYTCTBHE
aCCHUCTEHTa, a TaKXXe CYypJIONEePEeBOTYMKOB U (MJIK) TUQIOCYPAOTEPEBOTUUKOB.
Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B MHUCHMEHHOW Qopme:
OOyYaromIMiiCsi THCHhMEHHO OTBEYAET HA BOIMPOCH], MHUCHMEHHO BBIOIHIET
npakTudeckue 3amanus. Jlokman (pedepar) Takxke MOXKET OBITh MPEACTABICH B
MUCBMEHHON (hopMe, TIPU 3TOM TpeOOBaHUS K COACPKAHUIO OCTAIOTCA TEMU Ke, a
TpeOOBaHMS K KadyeCTBY H3JI0KEHUSI MaTepuana (MOHSATHOCTh, KA4ECTBO pPEYH,
B3aMMOJICUCTBUE C ayJUTOpPHEH W T. J.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIUE
TpeOOBaHUs, MPEAbIBISIEMbIE K MUChbMEHHBIM paboTaMm (KaduecTBO OGOpMIICHUS
TEKCTa H CIOUCKA JHUTEPaTyphl, TPaAaMOTHOCTh, HAJIWYHWE WIUTIOCTPAIIMOHHBIX
MaTepuasoB u T.1.). [[poMexyTodHas artecTanus JUisl JIUIl C HAPYIICHUSAMHU CITyXa
MIPOBOJIUTCS B MUCBMEHHOHN (opMe, TIPH 3TOM HCIIOJIB3YIOTCS OOIUe KPpUTESPUH
oneanBanusA. [Ipu HEoOXOAMMOCTH BpeMs TMOATOTOBKHA K OTBETY MOXKET OBIThH
YBEJINYEHO.

JUist nun ¢ OTpaHWYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBSI IO  3PEHUIO
YHUBEPCUTETOM 00€CIIEUYNBAETCS BHIMYCK U MCIOIL30BAHKME HA YICOHBIX 3aHATHSIX
aIbTEPHATUBHBIX (OPMATOB TMEUYATHBIX MAaTEpUaNoB (KPYMHBIA MPUPT WIH
aynuogaiiel) a Takke o0ecrnedynBaeT OOy4YaroIMXCs HAJICKAIMMUA 3BYKOBBIMH
CpelicTBaMH BocCIpou3BesieHus nHpopmaiuu (IMkToPoHOB U T.1.). Jlomyckaercs
OPUCYTCTBHE ACCHUCTEHTa, OKa3bIBAIOLIET0 OO0ydaromemMycs HeoOX0IuMyIo
TEXHUYECKYIO IMOMOIIb. TEeKyIIHi KOHTPOJb YCIEBAEMOCTH OCYIIECTBIISICTCS B
yctHOM (opme. [lpu mpoBeaeHHH NPOMEKYTOUHOM aTTecTallMu Jig JIUI[ C
HapyIICHHWEM 3pEHUsI TECTHPOBAHHUE MOXET ObITh 3aMEHEHO Ha YCTHOE
cobecemoBaHue O BOIPOCaM.

JUiss i ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBBSI, HMMEIOIIUX
HapYIICHUS OTIOPHO-IBUTATEIBHOTO alapara MaTeprualbHO-TEXHUIECKUE YCIOBUS
YHHBEPCUTETAa O0O0ECIEYMBAIOT BO3MOXKHOCTh OECIPEMSITCTBEHHOIO JOCTYyIa
oOydJaromuxcss B y4eOHbIC MOMEIICHHS, a TaKXe NMPeObIBAaHUS B HUX (HATUYHC
MaHyCOB, TOPYYHEH, paCHIMPEHHBIX JBEPHBIX MPOEMOB, IU(PTOB;, HAIWUNE
CTHCIMANILHBIX Kpecel M JApYTux MnpucrnocobieHuii). Ha ayauTopHBIX 3aHATHAX, a
TaKkKe TMPU TMPOBEACHUU TPOIEAYp TEKYIIEro KOHTPOJS YCIeBAEMOCTH U
IPOMEKYTOYHOM aTTeCTAIMH JTUI]AM C OTPAaHUYCHHBIMHI BO3MOKHOCTSIMH 3/IOPOBBS,
UMEIOIUM  HapyIIeHWs  OMOPHO-JABUTATENBHOTO  ammapara MOTYT  OBITh
NPEIOCTaBIIEHI ~ HEOOXOAWMBIE  TEXHUYECKHE  cpeAcTBa  (MepPCOHATBHBIN
KOMIIBIOTEP, HOYTOYK HIIM APYTOH raKeT); JOMyCcKaeTcsl MPUCYTCTBUE aCCUCTEHTA
(accuCTEeHTOB), OKAa3bIBAIOMIET0 OOYYAIOMIMMCS HEOOXOIUMYI0 TEXHUYECKYIO
noMoipb (3aHATh pabodyee MeCTO, MEePEBUTATHCSA TO ayJUTOPHH, MPOYUTATh
3ayianue, 0pOPMUTH OTBET, OOIIATHCS C TIPETOIaBaTeIeM ).
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1. IlepeyeHb KOMIETEHINiA, COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUs] KOMIIETEHIIU, ¢ YKa3aHUEM 3TanoB UX
a30BaTeJIbHOM NMPOrpaMMbl

(¢opmMupoBaHusi B IIpouiecce OCBOEHUs 00

Kon ®opmyIMpoOBKa HuaukaTopsl Jran Il1anupyemsle HaunmeHnoBanue HaumeHoBaHMe OLIEHOYHOI'O
KOHTPO- KOHTPOJIMpPYeMOii AOCTHIKEHUS (ypoBeHb) pe3yabTaThbl MoayJiei u (1J1u) cpeacTBa
JIMpyeMoii KOMIIEeTeHIIH U KOMIETEHITMH 0CBOEHUA o0yueHust pasaesioB Texkymmii | IIpomexxkyTounas
KOMIIETeH- KOMIIeTeHIIUH AUCHUTLTHHBI KOHTPO.JIb arrecTanus
1010
OIIK-1 Crnocoben  pemats | OIK-1.2. IlepBbiii  3Tan | 3HATB: COBPEMEHHOE Mogyas 1. VYcTHbil 3auér
THUIIOBBIE 3amaun | [lemoHcTpupyeT | (TOpOTroBOMA IIPEACTaBICHUE 0 «Peakuunonnasi Ompoc.
npoeCcCHOHATBHON | U UCIOJIb3YET | YPOBEHbD) CTPOEHMH aToMa | CIOCOOHOCTH Pemenune
NesITeIbHOCTH Ha | 3HaHUs XUMHYECKON CBSI3U M BellecTB. 3a]ad.
OCHOBE 3HaHUHU | OCHOBHBIX UX [PUMEHEHUE I XuMunueckas Tectuposa-
OCHOBHBIX  3aKOHOB | 3aKOHOB OLICHKH CBOWCTB | TepMOAMHAMUKA U HUE
MaTEMaTHYECKUX M | €CTECTBEHHO- JIEMEHTOB M HX KHHETHKA»
€CTECTBEHHBIX HayK C | Hay4HBIX U COETMHEHUH,
MIPUMEHEHHEM obmenpodec- COBPEMEHHYIO
nH(OPMAaLIMOHHO- CHOHAJIbHBIX TEOpUI0 PACTBOPOB U
KOMMYHHUKAIIMOHHBIX | JUCIUIUIUH  JUIS VOHHBIX PaBHOBECHIA,
TEXHOJIOTUI pelieHus JUCTIEPCHBIX CUCTEM;
TUIIOBBIX 3a/1a4 B OCHOBHBIE
arpoMHKEHEPUH MOJIOXKEHHUS
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJbHBIX U
IIEKTPOXUMHUYECKUX
MIPOILIECCOB;
XUMHUYECKHE
UCTOYHUKHU TOKa;
XUMHUYECKYIO
YCTOHYUBOCTh
METAJIJIOB u ux

CIUIaBOB B Pa3IMYHBIX
arpeccuBHBIX Cpenax,




MeToabl  OOpHOBI ¢ Monyas 2. VYcerHbli 3auér
KOppO3HeH; «XumMmu4eckue orpoc.
3aBHCHUMOCTh CBOMCTB CHCTeMBL. Pemenue
OJIMMEPHBIX Xumuyeckast 3aj1ad.
MaTepUasIoB OoT | HIEHTH(UKAIUSA Tectuposa-
COCTaBa U CTPYKTYPHI, BCIIECTB» HHUE
METO/IBI aHanM3a
BEIIIECTB.
Bropoit  artam | Ymers: perarhb Monyas 1. VYcrHbii 3auér
(IpOBUHYTBIN | CUTYAI[MOHHBIE 33]]a4H «PeakumnoHHast or1poc.
YpOBEHb) pa3InyHOTO THIIA; CIMOCOOHOCTH Pemenue
UHTEPIPETHPOBATH BeleCTB. 3ajau.
pe3yNbTaThI Xumunyeckast Tectupona-
1a00paTOPHBIX TePMOJIMHAMMKA U HUE
OTIBITOB, IpaMOTHO KMHETHKA»
OOBSICHSTH
XUMUYECKHE Monyas 2. YcerHbii 3auér
IPOIIECCHI; OLIEHUBAThH «XumMuyeckue or1poc.
BO3MOXKHOCTH CHCTeMBL. Pemenue
HCIOJIL30BaHUS Xumnueckas 3a1a4.
XMMHYECKUX naeHTHGUKAIHS Tectuposa-
MaTepuasoB B BeIlECTB» HIe




MPOU3BOACTBEHHOMN

NESTEILHOCTH;
BBINOJIHATh
MOJATOTOBKY U
IPOBOJUTH
XUMHUYECKHE
9KCHEPUMEHTHI;
POBOJIUTH 00PaOOTKY
HOJy4aeMbIX
AKCIEPUMEHTAIbHBIX
JTAHHBIX.
Tperunit srtan | Baragers: Mogyas 1. VYcrHbii 3auér
(BBICOKHH COBPEMEHHOM «Peakuunonnasi OIpoc.
YPOBEHB) XAMHYECKON CIMOCOOHOCTH Pemenue
TEPMHUHOJIOTUEN; BeIleCTB. 3ajad4.
METOJaMHU XumMuyeckas Tectupona-
HaOIroAeHus U | TePMOIMHAMMKA U HUE
IKCIEPUMEHTA,; KHHETHKA»
HaBBIKAMU 00palleHHsI Monyas 2. YcerHbii 3auér
c nabopaTopHOi «XumMHu4ecKkue orpoc.
MOCyA0M, CHCTEMBbI. Penrenue
COBPEMEHHBIM Xumnyeckas 3a/1ad4.
000pya0BaHuEM u HWACHTH(PUKANUSA TecTuposa-
npubopamu. BelecTB» HUE




2. Onucanue nokasareJieil 1 KpUTEpPHeB OLEHNBAHUS KOMIIETEHIIUI HA Pa3JIMYHBIX dTanax ux (popMUpoOBaHUs,
ONMUCAHUE IKAJ OLleHNBAHUS

Komnerenuus IInanupyemsle pe3yabTaThl YPpOBHU U KPUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yYeHHSs, IIKAJIbI OLlCHUBAHUSA

0o0yuyeHHsi, COOTHECEHHbIE ¢

HHAUKATOPAMH J0CTH/KEHUSA Komnemenmnocmo | Ilopozoewiit ypogens Ilpoosunymuiit Buicokuii ypoeens

KOMIIeTeH UM (MoKa3aTeIn He chopmuposana | KomnemeHmHOCHU ypoeens

JAOCTHKEHHUSI 32JaHHOT0 YPOBHS KOMnemenmHuocmu
KOMIIETEHIHH) He 3aumeno 3aumeno 3aumeno 3aumeno
OIIK-1 OIIK-1.2.  Jlemonctpupyer u | He cnocooen | Yacmuuno Bnaoeem Ce0000n0 61a0eem
Cnocoben UCMOJNb3yeT 3HaHMA  OCHOBHBIX | IEMOHCTPHPOBATH U | CHOCOOEH CnocooHocmuio cnocoénocmuio
pemaThb 3aKOHOB €CTECTBEHHO-HAy4YHBIX M | UCIOJIB30BAThH JIeMOHCTPUPOBATh U | IEMOHCTPUPOBATh U | IEMOHCTPUPOBATh M
TUIIOBBIE ob1enpogeccuoHaIbHBIX 3HaHUS ~ OCHOBHBIX | UCIOJIb30BATh UCIIOJIb30BaTh UCIOJIb30BaTh
3a1aun TUCUUIUIAH JJIS1 PEIICHUs] TUTIOBBIX | 3aKOHOB 3HaHUSI OCHOBHBIX 3HAaHUS OCHOBHBIX 3HaHUS ~ OCHOBHBIX
npodeccuoHa- | 3a1a4 B arpOUHKEHEPUH €CTECTBEHHO- 3aKOHOB 3aKOHOB 3aKOHOB
JTHHON HaY4HBIX U | €CTECTBEHHO- €CTEeCTBEHHO- €CTECTBEHHO-
JeSITEbHOCTH obmenpogeccuoHa- | Hay4HbIX U Hay4HBIX U Hay4HbIX u
Ha OCHOBE JBHBIX  JUCLUILIHH | obmenpodeccuona- | obmenpodeccuona- | obmenpodeccuona-
3HAHUH s peleHus | JbHBIX JUCLUIUIMH JBbHBIX JUCLUIUINH JbHBIX  JAUCLUIUINH
OCHOBHBIX TUNOBBIX 3aJa4 B | JUIS pELICHHS JUISL PELICHUs L pereHHs
3aKOHOB arpouHXEeHEepUU TUIOBBIX 33734 B TUIOBBIX 33714 B TUIOBBIX 33Ja4 B
MareMaTHye- arpoMH>XeHepUu arpouHXeHEepUn arpoMH>XeHepUuu
CKUX U
€CTECTBEHHBIX | 3HATH: coBpeMeHHoe | [onyckaem zpyowvie | Moscem uznoxcums | 3naem COBpeMeHHOE | 3naem u
HayK C Mpe/ICTaBJICHUE O CTPOCHUH aTOMa U | OulUOKU IIPU | COBPEMEHHOE IpeCTaBICHNE 0 | apzymenmupyem
IPUMEHEHUEM | XUMHUYCCKOM CBSI3U u UX | pacCMOTpPEHUHU NpPEJCTaBICHUE O | CTPOGHMHM aToMa M | COBpEMEHHOE
uHpopMaLu- MPUMEHEHHUE Ui OLCHKU CBOWMCTB | COBPEMEHHOIO CTPOEHMH aTOMa U | XMMUYECKOH CBSI3U U | IPEACTAaBICHUE O
OHHO- AJIEMEHTOB M HMX COEAMHEHHH; | MpeaCTaBICHHS O | XMMHUYECKOH CBS3M M | UX NPUMEHEHHUE Ul | CTPOCHUHM aToMa H
KOMMYHHKa- COBPEMEHHYIO TEOpPHUIO PACTBOPOB | CTPOEHUU aTroMa U | UX NpPUMEHEHUe IJid | OLCHKHU CBOWCTB | XUMUYECKOM CBSI3U U
IIUOHHBIX " MOHHBIX PaBHOBECH, | XUMUYECKON CBSI3U M | OILICHKH CBOWCTB | 3JIEeMEHTOB M  HX | MX IPUMEHEHHE IS
TEXHOJIOTUI IUCIIEPCHBIX CUCTEM; OCHOBHBIE | UX NPHUMEHEHUM U | JIEMEHTOB U UX | COEIMHEHMH; OLIEHKHU CBOWCTB
TIOJIOKCHHUSI OKHCJIMTEIbHO- | OIICHKH CBOWCTB | COEIMHEHUI]; COBPEMEHHYIO JJIEMEHTOB W HX




BOCCTAaHOBHUTCIIBHBIX n

JNEKTPOXUMHUYECKUX  MPOLIECCOB;
XMMUYECKHE  HMCTOYHUKH  TOKa;
XUMHYECKYIO YCTOHYUBOCTH

METaJUIOB W WX CIUIaBOB B
Pa3jIUHbIX Aarpe€CCUBHLIX CpClaax,
MeToAbl OOpHOBI C  KOPPO3HUEH;
3aBICHUMOCTEL CBOICTB MOJIMMCPHBIX
MaTepuajioB  OT  COCTaBa W
CTPYKTYpBI,  METOALI  aHajlIu3a
BEIIIECTB.

JJIEMEHTOB U
COCTUHEHUH,
COBPEMEHHOM
TEOpPUH PACTBOPOB U
MOHHBIX PaBHOBECHUH,
JIUCTIEPCHBIX CHUCTEM;
OCHOBHBIX
MOJI0KEHU N
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIbHBIX
u
ANEKTPOXUMUYECKHUX
MIPOILIECCOB;
XUMUYECKHUX
HUCTOYHUKOB
XUMHUYECKOU
YCTOMYMBOCTH
METauIOB U HX
CILIaBOB B
Ppa3InYHBIX
arpecCUBHBIX
cpenax, METO/IOB
O0pBOBI C KOPPO3UEH;
3aBUCUMOCTHU
CBOMCTB
MOJIMMEPHBIX
MaTepuasoB oT
cocTaBa u
CTPYKTYpbI; METOJIOB
aHaJIM3a BEILECTB.

Hux

TOKa,

COBPEMEHHYIO
TEOPUI0 PacTBOPOB U
MOHHBIX
PaBHOBECHI,
JUCIIEPCHBIX CUCTEM;
OCHOBHBIE
MTOJIOKEHUS
OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
u
AIEKTPOXUMHUUYECKUX
IIPOLIECCOB;
XUMHUYECKHE
HUCTOYHUKHU
XUMHUYECKYIO
YCTOMYUBOCTh
METaUIOB U HX
CILIaBOB B
pa3IMYHBIX
arpecCUBHBIX
cpenax, METOBI
00pBOBI c
KOppO3HEN;
3aBUCUMOCTh
CBONCTB
MTOJIMMEPHBIX
MaTepuaioB oT
cocTaBa u
CTPYKTYpPBI; METO/BbI
aHaJIM3a BEILECTB.

TOKa;

TEOPHUIO0 PAaCTBOPOB U
MOHHBIX
paBHOBECHUH,
AUCIICPCHBIX CUCTCM,
OCHOBHbIE
MOJIOKEHUS
OKHUCJIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX
U
SJICKTPOXUMHNYCCKUX
MIPOILIECCOB;
XUMHNYCCKHUEC
UCTOYHUKHU
XUMHUYECKYIO
YCTOHYUBOCTh
METAJIJIOB )41 ux
CIUIaBOB B
PA3INIHBIX
arpecCUBHBIX
cpenax, METO/IBI
60pbOBI c
KOpPpO3HE;
3aBHCUMOCTh
CBOICTB
MOJIMMEPHBIX
MaTepHuaoB oT
cocraBa u
CTPYKTYpPBI, METOMBI
aHaJIM3a BEIeCTB.

TOKa,

COETUHEHUH,
COBPEMEHHYIO
TEOPHUIO PAaCTBOPOB U
HMOHHBIX
PaBHOBECHI,
JUCTIEPCHBIX CUCTEM;
OCHOBHBIE
MOJIOKEHUS
OKHUCJIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX
u
SJICKTPOXUMHUYCCKUX
MIPOLIECCOB;
XUMHUYCCKHUEC
HCTOYHUKHU
XUMHAYECKYIO
YCTOMYHBOCTh
MECTaJIJIOB n ux
CILIaBOB B
Pa3JINIHBIX
arpecCUBHBIX
cpenax, METO/IBI
OOpBOBI c
KOpPpO3HEN;
3aBUCHUMOCTh
CBOKCTB
MOJINMEPHBIX
MaTepuaioB oT
cocraBa U
CTPYKTYpPBI, METOIBI
aHaJIM3a BEIECTB.

TOKa;




YMeTb: pemarb CHUTyallMOHHBIC
3a7auu pa3IMYHOTO TUIIA;
MHTEPIIPETHPOBATH PE3yIIBTaThI
71a00paTOPHBIX OMNBITOB, IPAMOTHO
OOBSACHITH XMMUYECKHE TPOIECCHI;
OLICHUBATh BO3MOYKHOCTH
UCTIOJIb30BAHUS XUMHUYECKUX
MaTepHajioB B IPOU3BOJCTBEHHOM
IEATENbHOCTH; BBITIOJIHSTh
MOJITOTOBKY u IPOBOJIUTH
XMMHYECKHE IKCTIEPUMEHTHI;
POBOJUTH 00PaOOTKY MOTydaeMbIX
HKCTIEPUMEHTAIBHBIX JaHHBIX.

He ymeem pematb
CUTYaIMOHHBIE
3aJaud  PazIUYHOIO
TUTIA;
UHTEPIPETUPOBATH
pPE3YIbTATHI
71a00paTOPHBIX
OTBITOB, TPaMOTHO
OOBSCHSITH
XUMHUYECKHE
MPOLIECCHI;
OIICHHUBATH
BO3MOXXHOCTH
UCTIOJIb30BaHUS
XUMHYECKHUX
MaTepuajoB B
MIPOU3BOACTBEHHOM
NESITEIIbHOCTH;
BBITNOJIHATH
MOJITOTOBKY "
MIPOBOUTH
XUMHUYECKHE
JKCIIEPUMEHTBI;
MIPOBOJIUTH
00paboTKy
MOJTy4aeMBbIX
SKCIIEPUMEHTAIIbHBIX
TAHHBIX.

Yacmuuno ymeem
pemars
CUTYal[UOHHBIE

3a7a4d  PazIMYHOTO
THUTIA;
HUHTEPIPETUPOBATH
pe3yabTaThI
nabopaTOPHBIX
OIBITOB, TPaMOTHO
OOBSICHATH
XUMHAYECKHE
MIPOIIECCHI;
OLICHUBATh
BO3MOXKHOCTH
WCTIOJIh30BAHUS
XUMUYECKUX
MaTepHaJloB B
MIPOU3BOACTBEHHOMN
TeSTeTbHOCTH;
BBIMOJIHSATh
MOJITOTOBKY u
POBOAMTH
XUMHAYECKHE
IKCIIEPUMEHTHI;
MIPOBOTUTH
00paboTKy
MOJTy4aeMbIX
IKCIIEPUMEHTAIBHBIX
TaHHBIX.

Cnocoben  pemathb
CUTYaIlMOHHBIE
3aJaud  pazIUYHOrO
TUTIA;
UHTEPIPETUPOBATH
PE3YNbTaThI
71a00paTOPHBIX
OTBITOB, TPaMOTHO
OOBSCHATH
XUMHUYECKHE
MPOLIECCHI;
OIICHUBATH
BO3MOXKHOCTH
UCTIOJIb30BaHUS
XUMHYECKHUX
MaTepuasoB B
MPOU3BOACTBEHHOM
JESITEIIbHOCTH;
BBITNOJIHATH
MOJITOTOBKY "
MIPOBOUTH
XUMHUYECKHE
JKCIIEPUMEHTHI;
MIPOBOJIUTH
00paboTKy
MOJTy4aeMBbIX
JKCIIEPUMEHTAIIbHBIX
TAaHHBIX.

Cnocooen
CamocmosamenbHo
pemiarh
CUTYaI[MOHHBIE
3a/1auyd  Pa3InYHOTO
THIIA;
WHTEPIPETUPOBATH
PE3YIbTATHI
J1a00paTOPHBIX
OIBITOB, TPAMOTHO
OOBACHATH
XUMHYECKHE
MIPOIIECCHI;
OILICHUBATh
BO3MOXKHOCTH
KCIIOJIb30BAHMS
XAMUYECKHUX
MaTepuasoB B
MPOU3BOACTBEHHOMN
JIEATEIIbHOCTH;
BBIIIOJIHATH
MOATOTOBKY 51
MIPOBOJIUTH
XUMHYECKHE
IKCIICPUMEHTHI;
MIPOBONTH
00paboTKy
MOJTy4aeMBbIX
AKCIICPUMEHTAIIbHBIX
JIAHHBIX.




Baaners: coBpeMeHHOU | He enaoeem | Yacmuuno eénradeem | Bnaoeem C60000n0 61a0eem
XUMHYECKON TEPMHUHOJIOTUEN; | COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM COBPEMEHHOM
METOIaMHU HaOJIIOJEeHUS U | XUMHAYECKOU XUMHUYECKOMI XUMHUYECKOU XUMHUYECKOH
DKCIIEPUMEHTA,; HAaBBIKAMM | TEPMHUHOJIOTHUEM; TEPMUHOJIOTUEN; TEPMUHOJIOTUEH; TEPMUHOJIOTUEN;
oOpamieHuss ¢ JabopaTOpHOU | METoJaMu METOJIaMHU MeTOoaMH1 MeTOJIaMHU
MOCYJI0H, COBPEMEHHBIM | HAOJIIOICHUS U | HaOmIoIeHUS U | HAOMOIeHUs HaOII0IeHUS u
o0opynoBaHUEM U TPUOOPaMH. JKCIIEPUMEHTA; AKCIIEPUMEHTA; JKCIIEPUMEHTA; AKCIIEPUMEHTA;
HaBbIKAMU HaBbIKAMH HaBbIKAMU HaBbIKAMH
oOpareHus c | oOparmeHus ¢ | oOpameHus oOparnieHus c
nabopaTopHOi nabopaTopHOI nabopaTopHOi nabopaTopHOI
MOCY0H, MOCY0M, MOCyA0M, MOCY0M,
COBPEMEHHBIM COBPEMEHHBIM COBPEMEHHBIM COBPEMEHHBIM
obopymoBaHueM ¥ | 000OpyIOBaHHEM U | 000pYyIOBaHUEM o0OpyIOBaHUEM W
npubopamu. npubdopamH. npubopamu. npubopamH.




3. TunoBble KOHTPOJIbHbIE 3aJaHUS MU HHbIE MATEPHAJIbI, HE00X0IUMbIEe
AJsl OUEHKH 3HAHMiH, YMeHHMi, HABBIKOB W (MJIH) ONbITA [eSITeJHLHOCTH,
XapakTepu3ylommux 3Tanbl (OpMUPOBAHUSI KOMIETEHUMHA B mpolecce
OCBOEHHsI 00pa30BaTeIbHOM NPOrpaMMbI

Ilepewiit 3man (nopoz2oeoii yposeens)
3HATDB (moMHUTP W TOHUMATh). CTYJAEHT MOMHHT, MOHUMAET M MOXKET

OPOAEMOHCTPUPOBATh  IMUPOKUN  CHEKTP  (AKTUYECKUX, KOHIIENTYaJbHBIX,
IIPOLIEAYPHBIX 3HAHUM.
3HaTh:

® COBPEMEHHOE MPEJICTABIEHUE O CTPOCHUM aTOMa U XMMUYECKOM CBA3U U
UX IPUMEHEHHE JIJI1 OLEHKU CBOKCTB 3JIEMEHTOB U UX COCIMHEHUN;

® OCHOBHBIE 3aKOHOMEPHOCTM NPOTEKAaHHUSI XHUMHYECKHUX IPOLIECCOB,
CIOCOObI YCKOPEHUS Peakluii U UX 3aMeJJICHUS;

® COBPEMEHHYK)  TEOPHUI0  XMMHYECKOM CBSA3HU, DJIEKTPOJUTHYECKOMN
JUCCOLIMAIMY, KOMIUIEKCHBIX COEAMHEHHI, PAaCTBOPOB M HOHHBIX PAaBHOBECH,
JUCIIEPCHBIX CUCTEM;

® OCHOBHBIE MOJIOKEHUS OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX U
ANEKTPOXUMHUYECKHUX MMPOLECCOB;

® XMMHUYECKHE HUCTOYHHUKHU TOKA, XUMHYECKYIO YCTOMYMBOCTh METAJUIOB U
UX CIUIaBOB B PA3JIMYHBIX arpeCCUBHBIX Cpeaax;

® METOJbI OOPHOBI C KOPPO3HEIA;

® 33aBUCUMOCTb CBOICTB NOJIMMEPHBIX MAaTE€pUajoB OT COCTaBa U
CTPYKTYPBI;

® OCHOBBI COBPEMEHHBIX METO/IOB aHANN3a U UJECHTU(UKAIIUU BEUIECTB.

Konmponvnvie 3a0anus ona ycmnoeo onpoca:
Moayiab Ne 1. «Peakiimonsas criocOOHOCTH BEMIECTB.
XUMHYECKasd TEPMOIUHAMUKA U KUHETUKA»

Cmexuomempuueckue 3aK0Hbl XUMUU
1. Uto Takoe aTomM? XUMUYECKHUH 3JIeMEHT? MoJieKysa? noH?
2. UeM oTAMYAOTCS U30TOMBI OJHOTO XMMUYECKOTO AJIEMEHTAa APYT OT JApyra?
Kak cnenyer omnpenensitb NOHATHS «IIPOCTOE BELIECTBO» M «XHUMHUYECKOE
COeIUHEHUE?
. [IpuBecTy mpuMepbl aNIOTPOITHBIX MOAU(UKAIINI BEIIECTB.
. Uto takoe «moiib»? KakoB ¢pu3ndeckuii CMbICI TOCTOSSHHOW ABOTaIpo?
Kak ompenenstor MonsipHyr0o Maccy BemiecTBa? B kakux eauHuIax oOHa
n3MepseTcs’?
. Jlma xakux BemecTB OOCYXKTAeTCsl MOHSATHE «MOJSPHBIA 00BEM»? EnuHUIEI
usmepeHus V.
. ChopmynupoBaTh 3aKOH COXpPaHEHUS MACCHI.
9. 3akoH ABOrajapo u CIEACTBUS U3 HETO.
10. Yto Takoe «3KBUBAJICHT», «Macca 3KBUBajIeHTa»? EAMHUIIBI u3MepeHus: M.
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11. 3akoH skBUBaNieHTOB Puxrepa.
12. O0benuHEHHBIN ra30BbIN 3aK0H U YpaBHeHHE MeHeneeBa-KnarmneipoHa.

Cmpoenue amoma. I[lepuoouueckuii 3axon /[.1M. Menoeneesa

1. Ha3BaTth M KpaTKO OXapaKTepHU30BaTh AJIIEMEHTapHbIE YACTHUIIbI, 0Opa3yroume
aToM.

2. Monenu aroma 3. Pezepdopna u H. bopa.

3. IonsiTue 00 37EKTpOHE KaK YaCTHUIIE U BOJIHE.

4. OxapakTepu3oBaTh KBAaHTOBble uYucia C (U3NYECKUM O0OOCHOBAaHHEM
IPUHUMAEMBbIX MU 3HAYECHHM.

5. DnexTpoHHbIe HopMyIbl U cxeMbl 31eMeHTOB. [Ipunnun [aymu.

6. [Ipuauun MuHuMansHOM 3Hepruu. [Ipasmia Xynaa u KneukoBckoro.

7. llepuoanueckuii 3aKOH: NIEpBOHAYAIbHASA U COBpEMEHHasi (POPMYINPOBKH.

8. 3aKOHOMEPHOCTH U3MEHEHHUI PaJyCOB aTOMOB C POCTOM MOPSAKOBOIO HOMEpPA
AJIEMEHTOB B nepuoanyeckon cucreme /.M. Menaeneena.

9. 3aKOHOMEPHOCTH U3MEHEHHH 3IEKTPOOTPULIATENILHOCTH 3JIEMEHTOB B MEPUOIAX
u rpynmnax cucremsl .M. Menneneena.

10. 3aKkOHOMEPHOCTH U3MEHEHUI BAJIEHTHOCTU M CTEIEHEN OKHUCIECHUS 3JIEMEHTOB
MEPUOANYECKON CUCTEMBI.

11. CnocobHOCTh K 00pa30BaHMIO KUCIOTHBIX U OCHOBHBIX OKCHUJIOB 3JIEeMEHTaMU
MEPUOIMYECKON CUCTEMBI.

12. 3aKOHOMEPHOCTH NPOSIBIECHHS KUCIOTHO-OCHOBHBIX CBOMCTB THJIPOKCHUIAMHU
3JIEMEHTOB. AM(OTEPHOCTE.

13. PacnpocTpaH€HHOCTh 3JE€MEHTOB IEPUOJMYECKOW CHCTEMBI B HPUPOAE U
onocdepe.

Xumuueckas c6:3b u cmpoeHue MoaeKyl

1. OcHOBHBIE TIOCTYNATHI U TUIOTE3bI (DOPMUPOBAHUS CBS3EH MEXKy aTOMAMH.

2. OOmue npeacTaBiIeHUss O TEOPUsIX 0O0pa3oBaHUs KOBAJIEHTHOW CBSI3M (METOJ
BaJICHTHBIX CBSI3€W; METOJl TMOpHUIMU3AIMU AJIEKTPOHHBIX OpOUTANE; METO.
HAJI0KEHHUS BAJIEHTHBIX CXEM).

3. KoBaneHTHas cBsi3b KaKk OCHOBHOW THII XUMHUYECKOW CBs3U. [IpoyHOCTh M

KpaTHOCTh KOBAJICHTHOM CBSI3H.

. HampaBneHHOCTh M HACHIIIaEMOCTh KaK CBOMCTBA KOBAJIEHTHOM CBSI3H.

. [TonsipHOCTB CBSA3U U MOJISIPHOCTH MOJIEKYI.

. NoHHas cBsA3b.

. KoopannannonHas CBs3b.

. Merannuyeckas CBs3b.

003N LN K~

Xumuueckas mepmoounamuxa
JlaTh ompejienieHue MOHSATUSIM CUCTEMA, U30JIMPOBAaHHAS CUCTeMa, (PYHKIIHS
coCTOsIHUA, (paza, KOMIOHEHThI CUCTEMBI, MPOLIECC, BHYTPEHHSIS SHEPTHUSL.
[IpuBecTH HECKOJIBKO (OPMYIHUPOBOK IMEPBOT0O Hayaga TEPMOJIUHAMUKH.
OHTAILIINI CUCTEMEI. 3aKOH ['ecca U CIIeICTBUS U3 HETO.
DHTPOIHUS, €€ CTATUCTUUECKUN CMBIC]T.
Bropoe Hayano TepMOAMHAMUKH.
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6.
7.
8.
9.

OHepreTrKa XMMUYECKUX MPOLECCOB.

BHyTpeHHss sHEprusi.

ITepBoe u BTOpOE Havyana TEPMOAUHAMHUKH.

3akoH I'ecca. cnionp3oBanue TeMmaoBbIX 3QPEKTOB XUMUUECKUX PEAKIIHI.

10. DaTponus. Dueprus ['nd6ca.

w

8.
9.

3CZKOHOM€pHOCWlu XUMUHYECKUX npeepaw;eHuﬁ

. [loHsiTHE O CKOPOCTM XMMMYECKOM peakiuu. EquHuLBI U3MEpEeHHsT CKOPOCTH

TrOMO- U T€TEPOTEHHBIX PEAKIIUM.

. 3aKOH JEUCTBYIOMIMX Macc (KMHETHYECKHii): (pOopMyIHpOBKa, MaTEMaTHUYECKOE

BBIPAKECHHE.

. Ou3nvecknil CMbICII KOHCTAHTBhI CKOPOCTH PEAKLIHH.

Kakue ¢akropsl BmmsitoT Ha CKOpoOCTh peakiuu? KakoBa ponb mpupoisi
peareHToB?

. KakoBa 3aBUCHMMOCTB CKOpPOCTH pCaKIKWKW OT KOHLOCHTpALUU pCaFCHTOB? 3aKoH

JIeCTBUS Macc.

. B kakux cucremax OIMYTHUMO BJIMSIHUEC HAa CKOPOCTHb PCAKIINH OAABJIICHUS U 00BéMa

peareHToB?

. KakoBa 3aBHCHMOCTH CKOpPOCTH BBaHMOHCﬁCTBHH BCIICCTB OT TCMIICPATYPEI B

cucteme? [IpaBusno u ypaBHenue Bant-I'odda.
[IpuurHBI yCKOPEHMS peaKuil IPH HarpeBaHUU. DHEPIHs aKTUBALIUH.
[IpencraBieHust 0 CKOPOCTH OMOXUMHUYECKUX peakiuil. UTo Takoe kartamu3?

10. Karanuzaropsl (akTUBAaTOphl U MHTUOUTOPHI). KaTann3 MOJO0XKUTENbHBIN U

OTPULATENbHBINA, TOMO- U TETEPOTCHHBIN.

11. YcnoBue HacTymIeHHs] pABHOBECHS B PEAKLIMOHHOW CHCTEME.

12. KuneTnyeckasi KOHILIEMIUS PABHOBECHSI.

13. 3akoH AeHCTBYIOIIMX Macc (TEPMOIMHAMUYECKHUH ).

14. KoncranTa paBHOBECHS: MAaTEMAaTUYECKOE BbIpaKeHUE, (DU3UUECKUN CMBICIL.
15. ®dakTtopsl, Baustomue Ha paBHoBecue. [Ipuniun Jle [latensbe.

16. PaBHOBecHe B reTEpOreHHBIX PeaKLUsX.

l.

Monvyib 2. «XUMHYECKHUE CUCTEMBI.
XuMuueckasd UACHTU(DHUKAIMSA BEIECTB»

Obwue ceoticmea pacmeopos
Urto Takoe pacTBOphI? paCTBOPEHHOE BEIIECTBO? PACTBOPUTEIH?

2. Kakue YaCTHUIBbI OTHOCAT K IIPOAYKTAM BSaHMOHCﬁCTBHH MOJICKYJ PaCTBOPACMOI'O

3.

BEIIIECTBA U PACTBOPHUTES?
Uro Takoe conbBathl (ruapathl)? Ha xakoMm 3Tare pacTBOPEHHs BEIIECTBA OHU
00pa3yrorcs?

4. Yto Takoe kpuctamioruapatel? [IpuBectu npuMepsl JByX KpUCTAIIOTUAPATOB €

5.

YKa3aHUEM XUMUYECKOr0 (HOMEHKJIATYpPHOT0) U TPUBUATILHOTO Ha3BAHUIA.
Uro mnpencraBusitor coboit kymopochl? IlpuBecTn mpumep ¢ ykazaHuEeM
XUMHUYECKOTO (HOMEHKJIATYPHOI'0) U TPUBHAIBHOTO HA3BAHUM.

6. UYrto mpencraBnsioT coOoit kBacipl? I[lpuBectn mnpumep ¢ yKazaHHEM



XUMHUYECKOTO (HOMEHKJIATYPHOI'0) U TPUBHAIBHOTO HA3BAHUI.

7. Dtanbl pacTBOpeHUs BellecTBa. TernaoBbie 3 PEeKThl mporecca pacTBOPEHUSI.

8. Kiaccudukaiusi pacTBOpoB IO arperaTHOMY COCTOSIHUIO; MO HACBIIIEHHOCTH
PacTBOPEHHBIM BELIECTBOM IPU JAHHOM TEMIIEPATYPE.

9. BecoBble cnocoObl BbIpaXKEHUS KOHIEHTPAIMM pPAaCTBOPOB: OIpPEICICHHE
NOHATUH, 0003HAYEHUE TTOKA3aTeNeH, €IMHUIIBI U3MEPEHHUS.

10. MaccoBas 1oys1 M1 MoOJIbHasi JOJisi PacCTBOPEHHOrO BEIIECTBA KaK CIOCOOBI
BBIPKEHUSI KOHIIEHTPAIIMM PACTBOPOB: OMpEIeSieHue MOHSATHH, 0003HaUYCHUE
noKa3artesnen, eMHULIbI U3MEPEHUS.

11. O0BEMHBIE CcITOCOOBI BBIPKECHHS KOHIIGHTPAIMM PACTBOPOB: OMpEIETICHUE
MOHATUH, 0003HAYEHHUE TIOKA3aTeNeH, CTMHUIIBI U3MEPCHHUSI.

12. MonsmpbHOCTP M MOJISIPHOCTHh KaK CHOCOOBI BBIPAKECHUS KOHIIEHTpAIUU
pacTBOpPOB: ONpENeNieHWE TOHITHIN, O00O03HAUYCHHE IIOKA3aTEeNeH, €IUHUIIBI
U3MEPEHUS

13. HopManbHOCTh U TUTP KaK CIOCOOBI BBIPAYKEHUS KOHLEHTPAIMH PACTBOPOB:
onpeereHre NOHITHI, 0003HaUeHHE MTOKa3aTeNeH, €IMHULIBI U3MEPEHUs

14. Yto Takoe TUTP? TUTPAHT? TUTPOBAHHBIEC PACTBOPHI? TUTPOBAHUE?

15. uddysusa. Ocmoc. OcMOTHYECKOE JaBIICHUE.

16. Uneanbubie pacTBophl. Y paBHenue Bant-T'odda. 3axon ['enpu. IlepBriit 3axoH
Payns.

17. D0ynnnockonus. Bropoii 3akoH Payis (30y/lIMOCKONTYECKHIA).

18. Kpuockonus. Bropoii 3akoH Payins (KppuocKonu4eckuit).

Pacmeopuvr snekmporumos
1. 3otonnueckuii koaduunent. CBONCTBA pacTBOPOB AJIEKTPOIUTOB.
2. Teopust SNEKTPOIUTUYECKON AUCCOMAINH: OCHOBHBIE TIOJIOKCHHS.
3. Crenenb AUcCcOUAllUY U CUJIa SJIEKTPOJIUTOB.
4. KoHcTaHTa TUCCOLMAIMY Ca00T0 AJICKTPOJIUTA.
5. PactBOpUMOCTH 37€KTpOJUTOB B Bojae. (DakTophl, BAMUSIONIME HA CTEMEHb
JUCCOLMAIY DJIEKTPOJIUTA.
6. 3akoH pazbaBnenus OcTBab/a.
7. Jluccomumanusi BOJIbI, HOHHOE TPOMU3BEACHUE BOJbI, BOJOPOIHBIN IMOKA3aTENb
(pH).
8. M'unponuz. Y cnoBus MpOTeKaHUs THAPOJIN3a HEOPTAHUIECKUX COSTUHEHU.

Jlucnepcuvie cucmemul. Aocopoyus
1. Knaccuduxkanys JucnepCcHbIX CUCTEM IO CTETICHH JUCTIEPCHOCTU U arperaTHoMY
COCTOSTHHIIO.
2. ®a3oBbIe PAaBHOBECHS: arperaTHhIE COCTOSHUS BEIECTBA; (Pa30BbIC MEPEXOIbI.
3. MeToapl TONYYeHHS W CTAaOWMIM3alMK  KOJUTOMAHBIX  PacTBOPOB M|
IrpyOOIMCIIEPCHBIX CUCTEM.
4. ArperatuBHas U KUHETUYECKAsi yCTOMUUBOCTD KOJIJIOMIHBIX CUCTEM.
5. Ctpoenue komtouaHbIx yacTull. [TpaBumno IleckoBa-dasiHca.
6. DnmekTpodope3 U MEKTPOOCMOC B TUCTIEPCHBIX CUCTEMAaX.
7. CBoOOHas sHEeprusi moBepxHOCTH. Dusnueckas U XuMUueckas aJicoporusi.



8. AncopOrusi Ha TpaHUIE TBEPJOE TENIO-Ta3. YpaBHEHUE MU30TEPMBI aJCOPOIHH
DpeiiHymXa.

9. Ilpomeccel Ha TpaHulle paszaena $a3. AAcopOIus Ha TpaHUIE KUIAKOCTh - Ta3,
KUIKOCTh — TBEPJI0€ TEJI0, Ta3 — TBEPJIOE.

10. CmaunBaeMOCTh TBEPABIX MTOBEPXHOCTEHN KHUIKOCTIMHU U a7COPOIIHS.

OkucaumenvbHo-60ccmano8umenbHvle NPOYecCol
. Kakue peakiiun 0THOCATCS K OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM?
. UTo Takoe «cTeneHb OKUCIeHUs»? [IpuHIUIbI €€ onpeaeieHusl.
. BoccraHoBeHNE U OKHCIIEHUE KaK TPOLECCHI MUTPALMU SJIEKTPOHOB.
. BaxxHenmme OKUCIUTEIN.
. BaxxHenmue BOCCTaHOBUTEIIH.
. Kmaccudukanms penokc-peakimii.
. MeToabl ypaBHUBAHUS CXEM OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
. DJIEKTPOHHBIN OaJiaHC.
. DIIEKTPOHHO-UOHHBIA METO/I.

O 00 31N DN K W —

Memannol. OcHO8bl I1EKMPOXUMULL.
Kopposzusa memannos

. MexaHu3M BO3HMKHOBEHHS 3JICKTPOIHOTO IMOTEHIINAIA.
. CraHapTHBIN 31E€KTPOIHBIN NOTEHIHAN U ypaBHeHHe HepHcra.
. Psip HanpsikeHU METaIIoB.
. I'anmpBaHnueckue 3aeMeHTH. DneMeHTel Boimbra, Jlanmdng-fAxoou. O.J1.C.
raJibBAHUYECKOTO DJIEMEHTA.
5. XUMHYECKUE UCTOYHUKH TOKA.
6. DIeKTpOoIM3 pacIIaBOB U PACTBOPOB. 3aKOHBI AJICKTPOJIHM3A.
7. DNEKTPOIN3 B MPOMBIIIICHHOCTH.
8. OCHOBHBIE BU/IBI KOPPO3UH.
9. ®akTopskl, BIUAIONINE HA BEIMUNHY KOPPO3UHU.
10. MeTob! 3aIMTHl METAJUIOB, arperaToB M MAIllMH OT KOPPO3HH.
11. 3amuTHbBIEC MOKPHITHS, FJEKTPOXUMUYEcKas 3amura. Jlerupopanue. 3menenue
CBOMCTB KOPPO3HOHHOM cpelibl. UTHrMOUTOpPHI KOPPO3UHU.

WO N -

OcHosvl opeanuueckou xumuu. Ilonumepoi
1. Knaccuduxaius 1 HOMEHKIATypa OpraHU4eCKUX COCTUHEHHIA.
2. Peaxmus mommmmepusaruu. [lomumepst U 0OTMTOMEpHI.
3. 3aBHCHUMOCTh CBOMCTB MOJIMMEPHBIX MAaTEPHAIIOB OT COCTABa U CTPYKTYPHI.
4. Vcnonb30BaHHWE MOJIMMEPHBIX MAaT€pUAIIOB B COBPEMEHHBIX TEXHOJOTMYECKHX
IIPOIIECCaX.
5. [epepaboTka MOIUMEPOB.

Xumuueckas uoenmughuxkayus
1. OcHOBBI KayeCTBEHHOTro aHaiu3a. [loHsATHE O TpyNMmoBOM peareHTe Hu
crienrpruyecKkux (KaYeCTBEHHBIX ) PEaKIIUIX.
2. KonmuecTBeHHBIN aHAN3.



3. Xumuueckuii ananus. I'paBumetpusi. Turpumerpus.

4. KOMIIJIEKCOHOMETPUYECKPE TUTPOBAHNE. METalIONHAUKATOPBI.
5. OU3BHKO-XUMUYECKUM aHAIIU3.

6. HoBble METObI XMMHUECKON UIEHTU(UKALINH.

Kpumepuu oyenueanus KOHmpoabHvlx 3a0aHull 075l YCIMHO20 ONPOCAL.

«3aumenoy: CTAaBUTCS CTYJICHTY 3a MPABWIbHBIN, MOJHBIA U TITyOOKHI OTBET
Ha BOIPOCBHI CEMUHAPCKOIO 3aHATUS U AKTUBHOE Yy4YacTUE B JUCKYCCUM; OTBET
CTyJEHTa Ha  BONPOCHl  JOJKEH OBITb  TOJHBIM UM Pa3BEPHYTHIM,
IPOAEMOHCTPUPOBATh OTIIMYHOE 3HAHUE CTYACHTOM MaTepuaja JeKIHUH, yueOHnKa
Y JIOTIOJIHUTEJIBHOW JINTEPATYPHI;

«3aumenoy: CTAaBUTCS CTYACHTY 3a NpPaBWIbHBIM OTBET Ha BOIPOC
CEMHUHAPCKOI'0 3aHATHSA U YYaCTHUE B IUCKYCCHUU; OTBET CTYACHTA HA BOIIPOC JTOJDKEH
OBITh TIOJIHBIM U TPOJEMOHCTPUPOBATH JOCTATOUHOE 3HAHUE CTYJIEHTOM MaTepuasa
JIeKUIHNA, y4eOHUKA U TOMOJIHUTEIbHOM JIMTEPaTyPhl; JOMYCKAETCS HEMOIHBIN OTBET
110 OJHOMY U3 JIOIIOJIHUTEIIBHBIX BOIIPOCOB;

«3aumenoy: CTaBUTCA CTYACHTY 3a HE COBCEM IIPABUJIbHBIA W HE ITOIHBIN
OTBET Ha BONPOC MPENOJABATENS], TACCUBHOE y4acTUe B padOTe HA CEMUHAPE;

«He 3aumeno»: CTaBUTCS BCEM YYaCTHUKAM CEMHUHAPCKOW TPYyNIbl WU
OJIHOMY M3 HUX B Clly4ae ee (e€ro, ux) HerOTOBHOCTH K OTBETY Ha CEMUHApE.

Tecmoegvie 3a0anusi:

1. Atomel Menu-65, %,0Cu, u menu-63, ®,0CU mo cTpoeHHIo aroma OTIMYAIOTCS
YUCIIOM:

A TpOTOHOB; B 3nexTtpoHOB;

b HeWTpoHOB; I’ mpoTOHOB M ANEKTPOHOB.
2. Kakue nonypoBHH COACPKUT YPOBEHb aTOMa C TJIaBHBIM KBAHTOBBIM YUCJIOM N =
3:

A s-up-; b p-,d-uf; B s-,p-,d-uf-; I' s p-ud-.
3. ®opMma IIEKTPOHHOTO 00JIaKa JIJIs S-TTIOAYPOBHS:

A chepuueckas; B «uenectkmny;
b «ranrens» uim «BOCbBMEpPKa»; ' cnoxnas.
4. MakcuMaabHOE YHCII0 3JICKTPOHOB HAa SHEPTETHUSCKOM YPOBHE OIPEACIIACTCS
dbopmyoii:
A n>; B 2n% B n% I 2n
5. CKOJIBbKO 3JISKTPOHOB HaxoauTcs Ha 40-11oaypoBHE aToMa MOJIOICHA:
A 3, b 4 B 5 I 6.

6. YKaxuTe 3JeKTPOHHYIO (OopMyTy aToMa repMaHUs:

A 1s225%2p®3s23p°3d14s24p?;

b 1s225?2p%3s23p°3d!%4s24p?;

B 1s225?2p%3s23p°3d!4s24p24d?;

I 15225%2p%3s23p°3d1%4s24pt 40,
7. PyOuinii OTHOCUTCS K DJICKTPOHHOMY CEMENCTRY:

A S-DJIEMEHTOB; B d-smemenTos;

b p-anemenToB; I' f-siemeHTOB.



8. KakoBo 31eKTpOHHOE CTPOCHHE XJIOPUI-HOHA |
A 1s?2s?2p®3s23p*3dt; B 1s%2522p3s23p°;
b 1s225%2p%3s%3p*; I 1s22522p53s23p°.
9. B xakoM u3 YKa3aHHBIX BCIICCTB OO0JIBIIIE BCETO BbIpa’XCHa IMOJIAPHOCTL CBA3U:
A 803; b Oz; B COQ; I NOz
10. B MOJICKYJIaX KaKUX M3 ICPCUHUCIICHHBIX COCI[I/IHCHI/Iﬁ aTOMBI CBSI3aHbI HOHHOU

CBS3BIO:
A Clz " 02; B NaZO " H|;
b NHsu CH4; I Mg3N2 51 L|20

11. Bo ckonbKO pa3 yBEIMYUTCS CKOPOCTh XMMHUYECKOW PEAKIMM IMPH YBEIMUYECHUU
Temnepatypsl Ha 30°, eciu TeMnepaTypHbIi KO3QPHUIIMEHT CKOPOCTH paBeH 27

A 60; b 30; B 15; I' 8.

12.Ha ckoipKO rpaayCcoB HaJ0 MOHU3UTH TEMIEPATYPY, UYTOOBI CKOPOCTH PEAKIIUU
yMEHbIINIACh B 27 pa3, eciiu TeMIlepaTypHbId KO3()PHUIIMEHT CKOPOCTH paBeH 37

A 27; b 30; B 3; I' 81.
13. JIBe peakmum mpu 40° TPOTEKAIOT C OJMHAKOBOW CKOPOCTBHIO (91=3).
TemnepatypHblii K03 HULIHEHT CKOPOCTHU MEPBOI peakuu paBeH 2, BTopoil - 3. Kak
OyIlyT OTHOCUTBCS CKOPOCTH peakiuii 31/92, €Cliu peakiiuu mpoBOIUTh mpu 70°7?

A 2/3; b 3/2; B 8/27; I 27/8-
14. Bo ckonbkO pa3 BO3pacTeT CKOPOCTh peakiuu X+2Y=Z npu yBEIHMUYCHUU
KOHIIeHTpaiuu Y B 3 paza?

A 2, b 3; B 6; I'o.
15. B pactBope npotekaer peakuus Cl+ HCIO = Cl1,+ OH"
Bo ckoibKkO pa3 yMEHBIIUTCA CKOPOCTh peaklUuu Mpu pa3z0aBlIeHUU
pearupyolei cmecu B 6 pas?

A 6; b 12; B 36; I' 24.

16. lns peakuuu X+Y=Z npu C(X) =1,0 moun/1 u C(Y) = 3,0 MOJIB/JT CKOPOCTH
peakuuu paBHa 0,15 Moab/1-4. BeluncanuTe KOHCTaHTY CKOPOCTH PEAKLIUH.

A 0,15; b 0,45; B 0,05; I' 0,60.

17. BO ckoJbKO pa3 CTaHET OOJIbIIE CKOPOCTh MPSIMOM pEaKIuu MO CPABHEHHUIO CO
cKopocThlo oOpaTHOit peakuuu B cucteMe N2O0s22NO; npu paszbaBieHuH
pearupyoiei cMecu HHEPTHBIM ra3oM B 3 paza?
A 23 b 3/,; B 3; re.
18. B xaKky10 CTOPOHY CMECTUTCSI PABHOBECHUE CHUCTEMBI
N2 + 3H, 2 2NH3 npu moBbIieHUN 1aBiaeHUs ?

A He cMecTHTCH, b B cropony Ny u Hy;
B B cropony NH;; I' mpaBuUiAbHOro oTBeTa HET.

19. B kakyto cTopoHy cMecTuTCs paBHOBecue B cucteme Hp + Cl, 2 2HCI1
IPU NOHWKEHUU JABIICHUS?



A He cMmecTHTCH; b B cropony Hy u Cly;
B Bcropouy HCl;, I' mpaBuibHOTO OTBETa HET.

20. B cucteMe 3Fe;03 wpuer T H2 ras 2 2Fe304ipuer + H20 s ycTaHOBUIIOCH paBHOBECHE.
B kaky1o CTOpOHY OHO CMECTHUTCS IPU MOBBIIICHUU 1aBICHUS?

A He cMmecTuTCS; b Bnopaso;

B BneBo; I' mnpaBHUIBHOTO OTBETA HET.

21. B cucteme N2 + O, 2 2NO -Q  yCTaHOBWJIOCH PaBHOBECHE.
B kakyr CTOpOHY OHO CMECTUTCSI IPU MOBBIIIEHUU TEMIIEPATYPhI?
A He cmectutcd; b Bmparo;
B BieBo; [’ npaBUIBHOTO OTBETA HET.

22. B cucteme Hy + Cl, 2 2HCI -Q ycTaHOBUIIOCH paBHOBECHE.
B kaky1o CTOpOHY OHO CMECTUTCS MPU MOHUKEHUU TEMIEPATYPbI?
A He cmecTHTCS; b Bmpaso;
B Bueso; I' mnpaBunbHOrO OTBETA HET.

Kpumepuu oyenusanusi:

TecToBble 3a1aHus OLICHUBAIOTCS MO MIKae: 1 6ay 3a npaBWIbHBIN OTBET, 0
OaJII0B — 32 HEMpaBWJIBHBIN OTBET. ITOroBas olieHKa 1o Tecty (popMupyercs nyTem
CYMMHUPOBaHHUSI HAOpaHHbIX OAJJIOB WM OTHECEHUS HUX K OOIIeMYy KOJHUYECTBY
BOIIPOCOB B 3adaHuu. [loMHOXkuB mnomydeHHoe 3HadueHwe Ha 100%, MoxkHO
IPUBECTU UTOTOBYIO OLIEHKY K TPAJIULIMOHHOM CIIETyIOIIUM 00pa3oM:

IIpoueHT NpaBUIbLHBIX OTBETOB Onenka

90 - 100% Om 16 6annos u/unu «3a4TEHOY

70 -89 % Om 12 0o 15 6annoe u/unu «3a4TCHOY
50-69 % Om 9 0o 11 6annos u/unu «3a4TEHOY
menee 50 % Om 0 0o 8 6annos u/unu «He 3a4TEHO»

Bmopoii 3man (npooeunymeotii ypoeens)

YMETDb (npumeHsiTh, aHaIU3UPOBaTh, OLIEHUBATh, CHHTE3UPOBATh): YMETh
UCIIOJIb30BaTh M3yYEHHBI Marepuad B KOHKPETHBIX YCIOBUAX M B HOBBIX
CUTYaIMSIX; pelIaTh CUTYallHOHHBIE 3aa4H.

Ymers:

® Ha3bIBATh XUMHUYECKHE COECIMHEHHUS MO0 TPUBUAILHON U MEXIYHAPOAHOM
HOMEHKJIAType U 110 Ha3BaHUSAM COCTABIISATH (POPMYJIbI BEILIECTB;

® COCTaBJISITh U YPaBHUBATh XUMHUYECKHE YPABHEHUS B MOJIEKYJIIDHON U
MOHHO-MOJIEKYJIAPHOH (hopMax;

® OIICHMBAaTh BO3MOXHOCTH HCIIOJb30BaHUS XUMHUYECKUX MaTEPUATIOB B
IPOU3BOICTBEHHOM JI€ATEIBbHOCTH;

® pellaTh CUTYal[MOHHBIC 3a/1a4U PA3JIMYHOIO THUIIA;

® BBIIOJIHATH NOATOTOBKY ¥ IPOBOJUTE XMMUYECKUE IKCIIEPUMEHTHI;



® UHTEPIPETUPOBATh PE3yJIbTaThl JIA0OPATOPHBIX OIBITOB, TPAMOTHO
OOBSACHATh XUMUYECKUE TPOLIECCHI;
® IPOBOAUTH OOPaOOTKY MOITY4aeMbIX SKCIIEPUMEHTAIBHBIX JAHHBIX.

Ipumepvr cumyayuonnvix 3a0ay:

1. Tlocne oOpabOTKM XMMHUYECKON MOCYAbl MOIOIIUM PACTBOPOM C TOMOIIBIO
EPIIMKOB 1 MHOTOKPATHOTO OMNOJIACKWBAHUS BOJIOM MOCIEIHSIS 3a/IepKUBACTCS HA
CTeHKaX B BHJIE KalleJb WK CTeKaeT, popmMupys Ha cTeksie 6opo3aku. Yto crieayer
MPEANPUHATD JJIS1 JOCTUKEHUS YUCTOTHI XUMHUECKOU MOCYIbI?

2. Ilpu npoBepke kannbpoBku nunetku Mopa Ha 50 mut e€ pakTuyeckuit 00bEM npu
26°C coctaBui 50,12 mn. Kakum J0ibKeH OBITH PEXUM €€ HCIIOIb30BaHUS B
aHAIMTUYECKUX ONPe/IeTICHUsIX ?

3. Macca Orokca C KpBIIIKOH paBHA JBEHAAIATH C TMOJIOBMHOM Tpammam. Kak
CJelyeT 3aIucaTh 3Ty Maccy, €CJIM B3BELIIMBAHKUE MTPOBOIMIIN Ha TEXHOXUMUYECKUX
Becax? aHAINTUYECKUX Becax?

4. Umeetcs pukcanan tpuioHa b 1is npurotroBiaeHus 1 1 ctaHIapTHOroO pacTBopa
¢ xonneHtpanueir 0,1 Monb3kB/1. Kak ciemyeT moCTynuTh, €CIM IS aHaIn3a
Tpedyetcs 0,05 H. pacTBop komruiekcona 1.

5. Ilpy KOMIUIEKCOHOMETPUYECKOM OIpeNeIeHUH OO0IIel >KECTKOCTH BOJIbI
MCXO/IHBIM LIBETOM PEAKIIMOHHOW CMeCH (KcclieyemMas BoJia + MHIUKATOP) AOJIKEH
OBITh BUHHO-KPACHBIN, KOTOPHI B TOUKE IKBUBAJICHTHOCTH U3MEHSAETCS HA CUHUMH.
O uém roBopuT (akT MPOSBICHUS (HUOJIETOBOTO OKPAIIMBAHUS UCXOHON cMecH?
Kak B 3TOM citydae ciienyer BeCTH aHaIu3?

6. Ha uto ykaspiBaeT (akT TPOSBICHUS CHHEW OKPACKH CMECH HWHAMKATOpa
aproXpoma 4€pHOro ¢ 3a0ydhepeHHON aHATU3UPYEMOW BOJON elé 10 MPOBEACHUS
KOMILJIEKCOHOMETPUYECKOT0 TUTPOBAHUA?

7. O0mmas )kECTKOCTh ABYX MPOO BOABI U3 PA3HBIX HCTOYHUKOB OblIa YCTaHOBJIEHA
B J1abopaTopuu Ha ypoBHE 10 MMob-9KkB/11. KapOoHaTHast KECTKOCTH B ATUX MTPoOax
okazanach pasznmuuHod u coctaBuia 70,6 u 23,5 % ot obmeit. Bogy u3 kakoro
MCTOYHHUKA MOKHO CJEJIaTh MIPUTOHON JIJIst MUThS, TPOKUIISITUB €&7

8. Ilpu TUTpOBaHUM ATUKBOT CIAOOIIETIOYHOTO pacTBOpa MPUPOTHOTO XJIOPUIA B
TPEX MOBTOPHOCTAX OBUIM MOJYYEHBI CIEIYIONIME PE3yJIbTaThl pacxoja pacTBopa
AgNOs: 8,6; 8,5; 7,3 mu. Kak criemyer mMOCTynmuTh Mepel BBHIMOJHEHUEM
COOTBETCTBYIOIIMX Pac4€éToB?

9. Ilocne paboThI ¢ 0OcagkamMu coiei cepedpa Ha TOBEPXHOCTH CTCKIISTHHOM TTOCY/IBI
OCTaJIC HECMBIBa€MbIH OOBIYHBIM CHOCOOOM HaNET. UTO HYKHO NPEINPHUHSTH,
YTOOBI JOBECTHU KOJIOBI U OIOPETKY /10 COCTOSIHUS XUMHUECKON YUCTOTHI?

10. B mnpomecce TUTpoOBaHHS pPacTBOpPA, COJEPKAIIET0 CMECh TajlOreHUIOB, B
NPUCYTCTBUH Kaliug Xpomata (o Mopy), Ha (oHe Mpo3pavyHoOi KUKOCTH KENTOTO
[[BETa BBINMAJ CHayajga Oesiblii 0CajioK; MpH JalibHeiiieM HaOMIOJEHUHA OTMEYEH
KOPUYHEBATO-KENTHIA OCAI0K U JIUIIb 3aTeM OypO-KpacHbI, CBUIETEIbCTBYOIIUI
0 HACTYIIJICHUH TOYKH SKBUBaJICHTHOCTH. Hannuue kakoro nona, kpome Cl~, MoxHO
MPEANOJIOKUTh B UCXOTHOM pacTtBope?



11. Jlnga nuiueBbIX KOHCEPBOB INMPUMEHSIOT MOCYLy M3 JIMCTOBOIO  JKele3a,
HOKPBITOTO OJOBOM. ByZET JM 3TO MOKPBITHE 3JIEKTPOXUMHUUECKON 3alUTON MpU
HOBPEXACHUH €105 0J10Ba? OTBET MOTUBUPOBATb.

Ipumepwl pacuemuvix 3a0ay:

Monayiab Ne 1. «Peakiimonsas critocOOHOCTH BEHIECTB.
XUMHYECKasd TEPMOIUHAMUKA U KUHETAUKA»

Cmexuomempuueckue 3aKOHbL XUMUU
1. Onpenenute Maccy 100 11 a30Ta ipu H.y.
2. Onpenenutb 00beM 25 T pTopa npu H.y.
3. JIByxBaJIeHTHBIN MeTall1 Maccoit 15 r B3aumoaelictByeT ¢ 6 r kucnopoa. Kakoit
3TO MeTaI?
4. Kakoii o0beM xjopa OyaeT B3auMoieiicTBoBaTh co 112 1 Bogoponda npu H.Y.?

Cmpoenue amoma. I[lepuoouueckuti 3axon J[. M. Menoeneesa
5. HanucaTh 351€KTpOHHOE CTpOEHHE aTOMOB a30Ta, XJOpa, BaHaJus, KaJbLIMs,
CypbMBbI, CBMHIIA, MapraHiia, xkeiesa, cepbl, hochopa.
6. CocTaBUTh Tpadpraeckue 3JEKTPOHHBIC (POPMYJIIBI ’THX AaTOMOB B HOPMAJILHOM H
BO30Y>KJICHHOM COCTOSIHHSIX, OTIPE/ICTTUTh UX BAJICHTHOCTb.

Xumuueckas ces3v
7. Ioctpoiite rpaduueckue GopmMysibl COCAMHEHUN U YKAXKUTE BUBI XUMHUYECKOM
CBSI3M: HUTpAT Kanusi, (Topua HaTpus, BOJA, XJIOPHUJI aMMOHHS, TUIAPOPTOPUA
KaJIus.
8. Mex 1ty KakuMU U3 TIEPEUMCIICHHBIX AJIEMEHTOB 00pa3yeTcs:
- TUTTMYHO WOHHAS CBSI3b;
- koBasieHTHas nonsipHas cBs3b: K, I, Ca, S, H, Ge, Br, Ba?

Xumuueckas mepmoOUHamuKa.

3axonomepHocmu XuMu4ecKux npespaujeHut
9. Kak M3MEHHTCS CKOPOCTh PEaKIMd M BO CKOJBKO pa3 MpPH  yBEIUYCHHUH
Temnepatypbl Ha 50°C, TemMneparypHblii K0dGOHUIMEHT paBeH 2.
10. IIpu coenunenun 2,1 r xene3a ¢ cepor Beiaenuioch 3,77 kJx. Paccuuratsh
TEIUIOTY 00pa3oBaHUs CyIb(PHUaa Kenesa.
11. IIpu BoccranoBienuun 12,7 t oxcunga meau (1) yrmem (c obpazoBanmem CO)
nornomaercs 8,24 xJIx. Onpenenuts AH%g5 06pazosanus CO.
12. IIpu mosHOM cropaHuu dTUJIeHa (¢ 00pa3oBaHUEM >KUAKON BOJIbI) BBIJEIUIOCH
6226 x/lx. Hailitu 00BEM BCTYNHUBIIETO B peakIUi0 Kuciaopoja (yclIoBHs
HOpMaJIbHBIE).
13. Omnpenenure CKOPOCTh XMMHUYECKOH PEaKIUU MEXAY AaTOMHBIM a30TOM H
aTOMHBIM KHCJIOPOZOM, €ciau uepe3 51 ¢ mociie Hayala peakud MOJsipHast
KOHIeHTpanusl a3ora Obuia 0,52 monw/n. IlpogykTom peakuuu sBISETCS OKCHU
azora (I1).



14. Onpenenute ckopocts peakinmu CO; + Hy = CO + H,0, ecnu wepe3 1 mun 20 ¢
nocJie eé Havana koHunentpanus HoO Obina 0,24 Monb/11, a uepes3 2 MUH 7 ¢ OHa cTajia
0,28 MOJIB/JI.

15. PaccuuTaiite, BO CKOJIBKO pa3 YBEIMYHUTCS CKOPOCTh peakiuu 2H, + O, = 2H,0,
€CJIM KOHLIEHTpAI[MU peareHTOB YBEJIUYUTh B 3 pasa.

16. Onpenenute, BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh MpAMOM peakuuu Hy + Jo =
2HJ, ecn konuenTpanuio Hy yBenmnuuTh B 2 pasza, a KOHIIEHTpAIUIO |, yBEIMUHUTh B
4 paza.

17. PaccumTaiiTe 3HaUeHNE KOHCTAHTHI CKOpocTu peakiuu 250, + O, = 2S03? Ecim
npu koHueHtpauusax SO; u O, paBHbix coorBercTBeHHO 0,25 m 0,56 Monb/n
CKOpOCTh peakuuu pasHa 2,78-107 mons/(11-¢).

18. PaccuuTaiite 3HaueHHE KOHCTaHTBI CKOPOCTH peakiuu Cuyy + HoO = CO + Hp,
eciu npu kKoHueHTpanuu 0,025 mons/n H2O ckopocTs peakiiuu coctapinset 5,37-10°
® Monb/(11-C).

19. Peaxuus npu temneparype 50°C npotekaer 3a 2 MuH 15 c. 3a CKOJIBKO BpEMEHH
3aKOHYMTCA 5Ta peakuus npu temmneparype 70°C, eciu B JaHHOM TeMIIEPATYpPHOM
WHTEpBaje TeMIepaTypHbld KOADPUIIMEHT CKOPOCTH peakuu paBeH 37

20. Ha ckoabpKko rpagycoB HaJio YBETUYUTh TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMH
Bo3pocia B 27 pa3? TemnepaTypHblil KO3((OULIHEHT CKOPOCTH PEaKIIUU paBeH 3.
21. Hanwmmre BBIpaXEHHS 3aKOHA JICUCTBYIOIIMX MAaCC I XHUMHYECKOTO
paBHOBeCHs (BBIpAXKEHUE KOHCTAHTHI PABHOBECHSI) M PACCUMTANTE 3HAYCHHE
KOHCTaHTBhI PaBHOBECHS I CIACAYIOIMMUX PEaKIUi, UCXOI U3 COOTBETCTBYIOIIUX
PABHOBECHBIX KOHIICHTPAIUHA (CM. TaOJIHUILY):

ypaBHCHI/IC XUMHUYECKOM PaBHoBecHbIC KOHIOCHTpAWH, MOJIB/JI
pCaKuu I/ICXO,Z[HI:IX BCUICCTB HpO,Z[YKTOB €aKIIuu
4HCI+0,=2Cl,+2H,0+Q 01 0,05 0,15 013
Nz + 3Hz = 2NH; 0.3 1.2 0.4 -
2H,5+30, = 2H,04250,+Q 0,02 0,04 0,05 0,03

Monvyib 2. «XUMHYECKHNE CUCTEMBEI.
XuMH4ueckasd UACHTU(DHUKAIMSA BEIECTB»

Obwue ceoticmsa pacmeopos.

Pacmeopuvl snekmporumos
22. B 400 r Bogsl pactBopeHo 10 r ruapokcuaa Kaaus. BeluucIuTh NpOIEHTHYIO
KOHLIEHTPAIMIO PacTBOpA.
23. Bbluncnure MOJSIpHYIO U MOJSUIbHYIO KOHUEHTparuu 49%-Horo pactBopa
CEpHOI KUCIIOTHI (TJIOTHOCTH pacTBopa 1,386 r/min).
24. Bpluncnute MOJSIPHYIO UM MOJISUIbHYIO KOHUeHTparuu 20%-Horo pactBopa
TUAPOKCHJIA HATPHS (TUIOTHOCTH pacTBopa 1,219 r/mi).
25. BpamcnuTe MOJSPHYIO UM MOJISUIbHYIO KOHIeHTpaiuio 40%-Horo pactBopa
CEPHOM KUCJIOTHI (IITOTHOCTH paBHa 1,303 r/mm).



26. IIpu 25°C ocmoTHMueckoe [aBIEHHE pACTBOpA, Ccoaep:kamero 2,8 T
BBICOKOMOJIEKYJIsipHOTrO coeanHenus: B 200 mu pactBopa, paBHo 0,7 xIla. Haiitu
MOJISIPHYIO MacCy pacTBOPEHHOTO BELIECTRA.
27. PactBop, B 100 M1 koToporo Haxoautes 2,3 T BemiecTBa, o0nagaet npu 298 K
OCMOTHYECKHM J1aBieHHeM, paBHbIM 618,5 klla. OnpenenuTts MOJSIPHYIO MaccCy
BEIECTBA.
28. B 1 ma pacteopa coaepxutcs 108 Monekyn pacTBOPEHHOr0 HEINNEKTPOJINTA.
Brruncnuth ocMoTHueckoe AaBieHue pactsopa mpu 298 K.
29. BoruncnuTh MOBBILLIEHUE TEMIIEPATYPhI KUIIEHUS pacTBOpa, cogepxaiiero 0,488
r 6ensoitHoil kucinotel C7HgOz B 50 r xmopodopma (Exuopopopua= 3,88).
30. BeruucauTh moHMKEHUE TEMITEPATYPhl 3aMep3aHus pacTBOpa, coaepxariero 0,2
MOJTb pacTBopeHHOTO BemecTBa B 750 1 6eH3011a (Keesona=9,12).
31. TlonmwxkeHnue TemmepaTrypbl 3aMep3aHusi pacTBopa, coaepkamero 0,05 Monb
uutpobenszona CgHsNO, B 250 r Gensoma, pasao 1,02°C. Bprumciuts
KPHUOCKOITMYECKYIO0 KOHCTAHTY O€H3011a.
32. BpluMCIUTh TeMIIepaTypy KHUIIEHHS pacTBopa, cozaepxkamero 0,5 Moub
pacteopenHoro seniectsa B 1000 r aneToHa (Eauerona= 1,5; tamenus= 56°C).
33. Temmneparypa 3amep3aHus yKCycHOH kuciotel 16,65°C, a kpuockonuueckas
koHcTanTa 3,9°C. BeIYMCIUTL TEMIIEpaTypy 3aMep3aHHsl PACTBOPA, COAEPIKAILETO
0,1 mousb pacTBOpeHHOrO BemiecTBa B 150 r yKCyCHOM KUCIIOTHI.
34. Hanumure ypaBHeHU dnekTpoauTruueckoi quccouuanuu KNOs, CuSO4, HCN,
HzS, HzCOg, Mg(OH)z, A|2(804)3.
35. HanucaTh MOJIEKYJISIpHBIE U HOHHBIC YPAaBHEHUS CICAYIOMIUX TIPOIIECCOB:

a) NH4Cl + NaOH —; 6) CH3COONa + HCI — .

Jlucnepcuvle cucmemvl. A0copoyus
36. Hamucath cTpoeHME MHMIICIUI, IMOJYYCHHBIX CIMBAaHUEM pPaBHBIX 00HEMOB
Hutpara cepedbpa 0,01 M u 6pomuna kanus 0,1M u 0,001 M.
37. Tlpu amcopOnMM  YKCYCHOW KHCJIOTHI TOYBOM pPAaBHOBECHAs] KOHIICHTPAIIUS
paBHsu1ack 33,5 MMob/JI,  KOHCTaHTBl ypaBHeHuss OpeitHmmxa K u 1/n
COOTBETCTBEHHO paBHbI 9,5 u 0,22. PaccuuraiiTe acopOUpoBaHHOE  KOJIHUYECTBO
YKCYCHOM KUCIOTHI B MMOJIB/ 100 T.

Peaxyuu oxucnenus-eoccmanosnenust

38. Kakue U3  CICAYIONIMX  pPEaKIUd  SBISAIOTCA  OKHCIUTEIBHO-
BOCCTAHOBHUTEIbHBIMU?

Na,CO3; + SiO, — Na,SiO; + CO,

Fe,O3 + CO - FeO + CO,

K,Cr,0O; + 2KOH — K,CrO4 + H,O

Cu(OH); —» CuO + H,0

2AgBr — 2Ag + Br;
39. Kakme wu3 TpHUBEACHHBIX HIDKE PEAKIUN SIBISIOTCA OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIMU U K KAKOMY THUITY PEAKIUI 3TOTO POJa OHU OTHOCATCS:

a) 2NaHSO; = Na,S,05 + H,0



0) Na,B,O7 + 2NaOH = 4NaBO; + H,0
B) KCIO4 = KCI + 20,
r) 2Pb(NO3); = 2PbO + 4NO; + O,
VYKaxxuTe B HUX OKUCIIUTENIb U BOCCTAHOBUTENb.
40. [IpuBeauTe mpuUMEphI MPOCTHIX BEIIECTB: a) OKUCIUTENCH,
0) BocCTaHOBHUTEJIEH, B) 00J1aIa0ONTUX JIBOMCTBEHHOUW (hyHKIIHEH.
41. CocTaBUTb JIEKTPOHHBIN OaaHC U YPABHATH:
K,Cr,07 + H3PO3; = CrPO4 + K;HPO, + HL0.
VYka3aTh OKUCIUTENh U BOCCTAHOBUTEITb.
42. CocTaBUTb JNEKTPOHHBIN OAaHC U YPABHSTD:
Cr + NaNO; + NaOH = Na,CrO4 + NaNO, + H,0.
VYka3aTh OKUCIUTENh U BOCCTAHOBUTEITb.
43. CocTaBUTD NEKTPOHHBIN OAaHC U YPABHSTD:
PbS + HNO3; = Pb(NOs), + S + NO + H,0.
VYKka3aTh OKUCIUTENb U BOCCTAHOBUTEIT.
44, CocTaBUTb JICKTPOHHBIN OajlaHC U YPABHATH:
NH3; + KMnO;+ KOH = K;MnO4 + N5, + H,0.
VYKka3aTh OKUCIUTENb U BOCCTAHOBUTEITb.

Memannvt.OcHo8bl 31eKMPOXUMULL.
I'anveanuyeckue snemenmol. I1eKMpOaU3 pacmeopos U pacnideos.

Kopposus memannos
45. Kakue U3 HIKECIEAYIOIMIMX B3ATHIX IIONMApHO  BEIIECTB OoyayT
B3aUMOJIEUCTBOBATH APYT € APYrom?
Fe + HCI — Zn + MgSO; —>
Ag + Cu(NO3); — Hg + AgNO; —
Cu+ HCl » Mg + NiCl, —»

46. Jlns pactBopeHus 4 T OKCUAA ABYXBAJEHTHOIO MeTala HOTpedoBanoch 25 r
29,2%-H0M1 consgHOM KHUCI0Thl. OKCHUI KAaKOro dJjIEMEHTA ObLT B3AT?

47. Tlpym nedcTBUM Ha CIUIaB JKeJe3a C MEIbl0 M30bITKA COJSHOW  KHCIIOTHI
BbIIETWIOCH 224 Mi ra3a (H.y.). Bplumcauth mMaccy ciuiaBa, €CJIM U3BECTHO, YTO
xKemesza B HeM cogepxkanoch 20%.

48. 'anpBaHUYECKUI 3JIEMEHT COCTOUT U3 METAITTMYECKOTrO IIMHKA, MOTPY>KEHHOTO
B 0,1 M pacTBOp HUTpaTa IMHKA, 1 METAJUIMYECKOT0 CBUHIA, TOrpykeHHOro B 0,02
M pacTBOp HUTpaTa CBMHLA. BBIUHMCINTE 3.1.C. IEMEHTA, HAIUCATh YPABHEHUS
AIIEKTPOJHBIX ITPOLIECCOB, COCTABUTH CXEMY AJIEMEHTA.

49. CocTaBUTh ypaBHEHHUS MTPOLIECCOB, MPOTEKAIOIINX MPHU JIEKTPOJIU3E PACILIIaBOB
rUApoKcuaa HaTpus U xaopuaa Hukens (1) u uHepTHBIMU 35IeKTpoAamMu.

50. B kakoil mocneaoBaTeIbHOCTU OYIYT BBIAEIATHCS METAUIbI MPU 3IEKTPOJIU3E
pacTBopa, CoJepKallero B OJUHAKOBOM KOHIIEHTpALUU CyJIb(aThl HUKENs, cepedpa,
MEJIH.

51. OOBACHUTH CYIIHOCTh MpoLEcca KOPPO3UHU Kelle3a, MOKPBITOrO IUHKOM, H
’Kese3a, HOKPBITOTO 0JI0BOM. HammcaTh COOTBETCTBYIOIINE YPABHEHUS PEAKIIUM.

Kpumepuu OUYEHUBAHUA CUNTYAYUOHRHBIX U pACUYENTHBIX 3a0ay.



«3aumenoy: CTyJIEHT 00JalaeT CUCTEMHBIMU TEOPETHUYECKHMMH 3HAHUSIMHU,
0e3 omuOOK CaMOCTOATENbHO JEMOHCTPUPYET BBHINOJHEHHUE MPAKTUUYECKUX
YMEHHUM;

«3aumenoy: CTYJEHT  00JIaJaeT  TEOPETUYECKHUMH  3HAHUIMH,
CaMOCTOSITEJIbHO JIEMOHCTPUPYET BHIMIOJIHEHUE MPAKTUYECKUX YMEHUH, JOMycKas
HEKOTOPbIE HETOYHOCTH (MAJIOCYIIIECTBEHHBIC OIIMOKH ), KOTOPhIE CAMOCTOSITEIILHO
0OHapyXHBaET M OBICTPO UCIIPABJIACT;

«3aumenoy: CTyACHT 00JIalaeT YIOBJICTBOPUTEIHLHBIMU TEOPETHUYCCKUMU
3HAHWUSIMU, JIEMOHCTPUPYET BBITIOJHEHWE MPAKTUYECKUX YMEHHM, JOmMycKas
HEKOTOpbIE OIMOKH, KOTOPhIE MOXKET MCHPaBUTh TMPU KOPPEKIUU HX
MIpPEro/IaBaTesieM;

«He 3aumenoy: cTyneHT He 00J1aaeT JOCTATOYHBIM YPOBHEM TEOPETUUECKUX
3HAHWN W/UIM HE MOXKET CaMOCTOSITEJIBHO MPOJAEMOHCTPUPOBATH MPAKTUUYECCKUE
YMEHUS WU BBITIOJTHACT UX, JTOMYyCKas TpyObIe OIMOKH.

Tecmosbie 3a0anus:
23. BemecTBo, ipu AUCCOIMAIMKA KOTOPOro oopa3yrotcs katnoHsl K u H', a Takxke
annonsl PO, apnsercs:

A KHCIIOTOM; b 1menousio;

B xwucinoi coiblo; I’ cpennen colbro.
24. OnMHAaKOBOE CyMMapHOE KOJMYECTBO KaTMOHOB UM aHMOHOB 00pasyeTcsl Mmpu
JUCCOLAALINN:

A KNOZ; b Na2C03; B AlBI’g; I C&Clz.
25. quccouuanus o OJIHOM CTYIIEHU BO3MOXHA B pacTBOpE:

A ruapokcuia almroMHUHUSA, b HuTpara ammoHus;

B cepHHUCTOM KUCIOTHI; ' oprodochopHOi KUCTOTHI.

26. CokpalleHHOE€ HOHHOE YpaBHEHUE PEAKIINH
SO, + 2H* = SO, T+H,0 COOTBETCTBYET B3aUMOJICUCTBHUIO:

A N8.2803 )5 HzSiOg; b KzSO3 " HC',
B CaSO;u HCI; I' CaSOs3u H,S0O,.
277. OTHOBPEMEHHO COAEPKATHCSA B BOJHOM PacTBOPE MOT'YT HOHBI:
A Pb** u Cl; b Ba’* u PO.,%;
B Fe* u OH; I' K'u COs%.
28. U3 peakiuuii, nepeunCICHHbIX HUXKE, IPAKTUYECKU 10 KOHLIA UJIET:
A  K,SO3 + NaCl —; b FG(NOg)g + K,SO4 —;
B LiNOs;+KOH —; I' MgSO, + BaCl, —.
29. CreneHp dJIEKTPOIMTUYECKON JUCCOLIMALIMMN U3MEPSETCS B:
A MMOJIB/T; b wMonw/n; B mpomenrtax; [ MoJb-3KB.
30. CremneHb 31€KTPOIUTUYECKOMN Ariccounanuu (o) umeet 3HaueHus (%):
A 100>a>0; b a=100; B a<O0; I' a>100.

31. CnabGas yrojbHas KHCJIOTa JUCCOLIMUPYET B pacTtBope cryrneHdaro. Kakas
CTYIIeHb IUCCOLMalU OyJIeT B OCHOBHOM ormpeaenats pH pactBopa?

A nepnag; b Bropas; B 00e; I' He 3na10.
32. Onpenenute pH 0,0001 M pacTBOpa XJI0pHOM KUCIOTHI.

A 0,0001; b In10% B —-Ig 10% I 1g10,



33. Onpenenute pOH 0,1 M pactBopa rupoKkcuaa HaTpHsL.

A -lg10%; b 14 + 1g10°%; B In10%; I lIg107,
34. pH pactBopa paBeH 10. BbluuCIHTE KOHUEHTPALMIO THAPOKCUI-UOHOB B
pacTtBope.

A 10; b 4; B 10719 10

35. YpaBHsiTE CX€MY OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUM:
H,O, + KI — KIO; + H,0

VYKaXuTe BEpHYIO MOCJIEI0BATEIbHOCTh KOA(P(UIIMEHTOB B COCTaBIeHHOM Bamu
YPABHEHHUU PEAKLINAHN:

A-2,2;-; Bb3;--3; B2;2;2;- I'S;3;3;-
36. YKaxuTe TUN TaHHOU peakuuu
A MexMonekysipHas; b BryTpumMonekynsapHas;

B JucnponopunonupoBanus;  [' KoHnponopuuoHupoBaHus.
37. HazoBuTe BEMIECTBO-BOCCTAHOBUTEID.
A Bopna; b ionar kanusa; B Wonun kanud; [ nmepekuchs Bogopoaa.
38. Ha3zoBuTe BemecTBO-OKUCINTEND.
A Boga; b nopar kanus; B Homun kanust; [ mepekuch Bogopoa.
39. CKOJIBKO 3JIEKTPOHOB OTJajia B XOJI€ PEaKIUM 1 MOJIeKyIa BOCCTAHOBUTENS?

A IllecTs; b /IBa; B Tpu; I YetsIpe.
40. CKOJBKO 3JIEKTPOHOB MPUHSIIA B XOJI€ PEaKIMU | MOJIeKyJia OKUCIUTENS?
A IllecTs; b /IBa; B Tpu; I Yetsipe.

41. YkaxuTe NpOAYKT OKUCIECHUS] BOCCTAHOBUTEIIS

A Bopna; b #opar kanus; B Homun kanus; [T mepekuch BOAoOpoJa.
42. YkaxuTe NpOAYKT BOCCTAHOBIICHUS] OKUCIIATEIIA:

A Bopa; b #omar kanus; B lonun kanus; I mepekuch Boopoa.

Kpumepuu oyenusanusi:

TecToBbIe 3a/1aHUsI OLIEHUBAIOTCS MO IIKaie: 1 0anmi 3a nmpaBuIbHBIN OTBET, ()
0aJIoB — 3a HEMPaBWIbHBIN OTBET. MITOroBas oleHka no Tecty GopMUpyeTcs MyTeM
CYMMHUPOBaHMsSI HaOpaHHBIX OaJIOB M OTHECEHHS HX K OOIIEeMYy KOJIUYECTBY
BONIPOCOB B 3aiaHud. [loMHOXMB mnonydeHHoe 3HayeHue Ha 100%, MOXKHO
MIPUBECTU UTOTOBYIO OIEHKY K TPAIUIIHOHHON CIEAYIOIIIM 00pa3oM:

IIpoueHT NpaBWIbLHBIX 0TBeTOB  OuneHka

90 — 100% Om 16 6annos u/unu «3a4TeHO»

70 -89 % Om 12 00 15 6annos u/unu «3a4TECHOY
50 -69 % Om 9 0o 11 6annos u/unu «3a4TCHOY
MmeHee 50 % Om 0 0o 8 6annos u/unru «He 3a4TEHO»

Tpemuii sman (8vicoKuil ypoeeHs)
BJAJIETDb naubosnee oOUIMMM, YHUBEPCAJIBHBIMH METOJAMH JICHCTBUI,
IIO3HABATEIbHBIMU, TBOPYECKUMU, COLIUATIbHO-TUYHOCTHBIMU HABBIKAMMU.
Baaners:
® COBPEMEHHOW XMMHUYECKOM TEPMHUHOJIOTUEM;



® 3HAHUSMHU IO TEOPETUUYECKHM OCHOBAM COBPEMEHHBIX METO/IOB aHAJIN34,
® METOJaMH HAOJIOJICHHS U DKCTIEPUMEHTA;
e HaBbIKaMH OOpalleHUs C J1abOpaTOPHOM TMOCYI0H, COBPEMEHHBIM
o0opynoBaHKEM U PUOOpamH.

IIpumepsl cumyayuoHHbIX U pacuemHuvlx 3a0ay.
1. Hanucate snekTpoHHOE cTpoeHue aToMOB djieMeHTOB Ne 8 u Ne 16. Onpenenure
X MaKCUMaJIbHYIO BaJICHTHOCTD (110 JIEKTPOHHOU opmyIie).
2. Hanucatb 37€KTpOHHBIE (POPMYJIbI ATOMOB, B KOTOPBIX MOCIEAHHUI 3JIEKTPOH
3aHsN ypoBeHb a) 4d° ;  6) 6p2. Kakue 310 31eMeHTH1?
3. OmnpenenuTh MaKCUMAJIBHYIO BaJ€HTHOCTh 3yeMeHTOB Ne 12 m Ne 25 (1o
AIIEKTPOHHOMN CTPYKTYpE aTOMOB).
4. HammcaThb 3JEKTPOHHOE CTpPOEHHE aTOMOB 3jieMeHTOB Ne 17 um Ne 21,
[IpencraButh rpaduuecku pa3MemieHre JIEKTPOHOB 10 KBAHTOBBIM STUCHKaM.
5. CTpykTypa BaJICHTHOTO 3JIEKTPOHHOTO YPOBHSI aToMa 3JIE€MEHTa BBIPAKACTCS
gopmymoii: a) 5s25p*; 6) 3d°4s? . Kakue 510 snements? HammcaTs monHoe
AJIEKTPOHHOE CTPOEHUE aTOMOB.
6. Hammcath BbIpakeHHME KHWHETUYECKOTO 3aKOHA JEUCTBYIOIIUX MAacC IS
cnenyromux peakuuii:  a) Cqpy + CO2=2 CO;  6) 2 NO2 = N2Oy;
B) 2H, + O, = 2H,0.
7. Hamucatp  BbIpaK€HHME  KOHCTAHThl XUMHUYECKOIO paBHOBECHS IS
cnenyronmx peakmuit:  a) 4HCI + Oy ]= Cl, + 2H,0;
0) SO, + 2H,S[ ¥ 3Si[_J+ 2H0(.
Onpenenuth, Kak TOBJIMSET YBEJIWYEHUE JABJICHUS  HA COCTOSHUE
pPaBHOBECHSI B IAHHBIX PEAKIUAX.

8. ns cnenyromeit peakiuu: 4NH3z + 30, <> 2N, + 6H,0( - Q
OTIPENIEINTh, B KAKOM HAMPABJICHUH CABUHETCS COCTOSHUE XHUMHUYECKOTO
paBHOBECHUSI, €CITU MPOU3OMIET: a) MOHMWKEHUE TeMIlepaTypbl, 0) MOHUXKEHHUE
JaBJICHUS; B) yBeIU4YeHHEe KOHIIeHTpauu No.
9. s cnenyromeit peakuuu: 2H>S + 30, <> 250, + 2H,0y + Q
OTIpeNeNTh, B KAKOM HAIPABIECHUW CABUHETCS COCTOSHUE XHUMHUYECKOTO
pPaBHOBECHS, €CIM MPOU30UIET: a) MOHMKEHUE TEMIIEPaTyphl, O) MOBBIIICHUE
JABJICHUS; B) yBeIUYeHUE KOHIleHTpanuu Oy.
10. HanmcaTs ypaBHEHHS TUIPOJIU3a XJIOPUAA MarHUS U CyJIbpuaa Kaaus. YKa3aTh
PEaKLHIO CPEIbl B paCTBOPAaX COJEH.
11. Hamwmcath ypaBHEHHs Tuaposn3a cyibpura HaTpus u Hutpara memu (I1).
YKa3aTe peakuuo Cpelibl B paCTBOPAX COJIEH.
12. Hanucath HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THAPOJINA3a XJIOPHIa AMMOHHUS
Y CUJIMKAaTa K. YKa3aThb PEaKIMIO CPEbl B PACTBOPAX COJIEH.
13. JloGaByieHHE KaKUX U3 MEPEUUCICHHBIX HUXKE PEareéHTOB K pacTBOpYy XJIOpHaa
xenesa (1) yenmut ruaponus comu: a) HCI; 6) NaOH; B) H,O?
14. 3akoHuMTH W HamMcaTb HWOHHBIE (MOJHOE W COKPAUIEHHOE) YPaBHEHHS
cnexyromux peakmnuii: a) Na,CO; + HCl= ; 6) Ba(OH), + H,SO, = HEE
UAyT JW JaHHBIE pEaKkIuH 0 KOHIA (B COOTBETCTBUM ¢ TpaBuioMm beprosuie-



MuxaineHko).
15. VYpaBHATH CcXeMbl  peakIUil METOJAOM BJEKTPOHHOro OajaHca MEXKIy
MEePOKCHUJIOM  BOJIOPOJIa U a) MIEpMaHraHatoM Kaiuus; ©0) moauaoMm kKaimus (B
MPUCYTCTBUH CEPHOM KUCIOTHI). OOCYAUTH POJIb MEPOKCHIa BOJOPOIA B KAXKIOH U3
HUX.
16. YpaBHATh MpeIOKEHHBIE CXEMbl peaKIuii METOAOM JJIEKTPOHHOTO OanaHca:
a) MKy MarHueM M pa30aBjICHHON CEpHOM KHUCIIOTOM,
0) MEXly MEJIbI0 U KOHIIEHTPUPOBAHHOMN CEPHOM KHCIOTOM.
17. CoctaBuTh 3JIEKTPOHHBIN OandaHC U ypaBHSATS:
K,Cr,07 + H3PO3; = CrPO4 + KoHPO, + HL0.
VYka3aTrb OKUCIUTENb U BOCCTAHOBUTEIb.
18. CocTaBuTh 3JIEKTPOHHBIN OajaHC U ypaBHSATS:
Cr + NaNO3 + NaOH = Na,CrO4 + NaNO, + H,0.
VYka3aTb OKUCIUTENb U BOCCTAHOBUTEI.
19. CocTaBuTh 1EKTPOHHBIN OaaHC U YPaBHSTH:
PbS + HNO3; = Pb(NOs), + S + NO + H,0.
VYKka3aTb OKUCITUTENb U BOCCTAHOBUTEIb.
20. CocTaBUTb 2JEKTPOHHBIN OajaHC U YPABHATH:
NH3; + KMnO;+ KOH = K;MnO4 + N» + H,0.
VYKka3aTb OKUCITUTENb U BOCCTAHOBUTEITb.
21. 3akonuuthb ypaBuenus peakuuii: a) AI(OH); + KOH = []]
0) Cu(OH),+ NH3 = 1.
HanucaTh ypaBHeHHs yKa3aHHBIX peakiluii B MOHHOM BH/IE.

Kpumepuu oyenusanus cumyayuonnuix u paciemnuvix 3a0a4.

«3aumenoy: CTyIEHT 00JalaeT CUCTEMHBIMU TEOPETUUYECKHMMH 3HAHUSIMHU,
0e3 OWMOOK CaMOCTOSITENBHO JIEMOHCTPUPYET BBIIOJHEHHE NPAKTHUYECKUX
YMEHUU;

«3aumenoy: CTYAEHT  00JIaJaeT  TEOPETUYECKHMMHU  3HAHUSIMH,
CaMOCTOSITEJIbHO JIEMOHCTPUPYET BHIMIOJIHEHUE MPAKTUYECKUX YMEHUH, JOMycKas
HEKOTOPbIE HETOUYHOCTH (MAJIOCYILIECTBEHHbIE OIIUOKH ), KOTOPBIE CAMOCTOATEIBHO
0OHapy>XHUBaeT U OBICTPO UCIPABJISET;

«3aumenoy: CTyAEHT 00JaJlaeT YIOBJIETBOPUTEIBLHBIMU TEOPETHUYECKUMU
3HAaHUSMH, JIEMOHCTPUPYET BBIIOJHEHHE MPAKTHYECKUX YMEHUH, JIOIyCKas
HEKOTOpblE OIIMOKH, KOTOpPhIE MOXET HCIpPaBUTh NPU KOPPEKIHH HX
IIPENOIaBaATENIEM;

«He 3aumenoy: CTyIeHT He 00J1a/1aeT JOCTaTOUYHBIM YPOBHEM TEOPETUUYECKUX
3HAHUW W/WIK HE MOYKET CaMOCTOATEIbHO MPOAEMOHCTPUPOBATH MPAKTHUYECKUE
YMEHHMSI UJTU BBITIOJIHSET UX, JOMyCKas rpyOble OLIMOKH.

Tecmosvie 3a0anus:
43. B rpynmax mnepuoaudeckonl cucrembl snemeHtoB .M. MenaeneeBa c
YBEIMUYEHHUEM MOPSAIKOBOIO HOMEPA METAIUIMUYECKUE CBOMCTBA DIIEMEHTOB:

A HE MEHSIOTCH, b ycuimBarorcs;

B ocnaGesaror; I' 9T0 3aBUCHT OT HOMEpPA TPYIIIHI.

44. 1o mepe ocnabiieHHs] BOCCTAHOBUTEIbHBIX CBOMCTB METAJLIbI PACIIOJI0KEHBI B



pany:

A Al Zn, Fe; b Al Na. K;

B Fe, Zn, Mg; I' Fe, Zn, Al
45. MetaioM, BBITECHSIOIIUM BOJOPO/ U3 BOJIbI, SIBJISETCS:

A cepebpo; b wmenp; B mMaruwmif; I' pryTs.
46. Jlns xeneza HanboJiee XapaKTePHbBI CTEIICHU OKUCIICHUS:

A +2n+6; b -2u+3; B +2 u +3; I' +3 u +6.
47. Beinenenusi cBOOOIHOTO MeTasuia He Oy/IEeT B peaKkIuu:

A CuSO4+Zn —; b Cu+ FeSO4 —;

B Fe+ NiSO; —; ' Zn+Pb(NOs); —.

48. MeTtauiM4ecKuii XpoM MOXET B3aUMOJIEHCTBOBATS C:
A HZO; B HCI; B HNO3KOHLI; F NaOH KpHUCT*
49. C KOHILIEHTPUPOBAHHOMN a30THOM KHCJIOTON HE OyIEeT B3aUMO/I€HICTBOBATD:

A Na; b Mg; B Mn; r Al.
50. B pe3ynbTare B3auMOAEHCTBUSI KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIbIO
00pa3yrores:

A CUSO4, SOz, Hzo; b CUSO4, HzS, Hzo;

B CUSO4, 803, Hzo; I CUSO4, 803, H2.
51. N3 xakoro BeliecTBa IpU PEAKLMU C IUHKOM BBIICIIATCS BOAOPOA?

A paszbaBinennas HNOs; b pas6anennas HySOy;

B xonmnentpupoBannas HNOs; I' xonnentpupoBannas HySO..

52. Ilpu B3auMOACHCTBUY C KAKUM METAJIJIOM M3 pa30aBIEHHOTO PacTBOpPA a30THOM
KHUCJIOTHI OyeT BeIeIsAThCs okcu azoTa (11)?

A xanbuuy; b pryrs; B gurmii; I'  amomuHni.
53. B aByx ckiistHKax 0€3 3THKETOK HAXOJSATCS TPAHyJIbl MarHus U IUHKA.
Paznuune MeTamioB MOXKHO JTOKa3aTh CICTYIOIIMM 00pa3oM:

A HEBO3MO>XXHO Pa3INYHTh;

b Bu3yanbHO, CPABHUB IIBET METANTMYECKUX TPAHYII,

B B3BecuB 10 OHOM rpaHyJie METAIIOB U3 KaXXI0W CKIISTHKHU;

' 1o paznuuuio BO B3auMoiecTBUM MeTaIIoB ¢ pactBopoMm NaOH.
54. Oxkcua aByXBaJ€HTHOro Merauia cojepxkut 80,25% Metawia. Onpenenure
MeTaJl. B 0TBETE NMpUBEAUTE Er0 MOJISIPHYIO MACCY.

A 56r/mons; b 65; B 40; I' o64.
55. K iBeTHBIM MeTallIaM OTHOCSITCS:

A ’KeJIe30 W CIJIaBbl Ha €r0 OCHOBE; b 3o0moto, nnaTtuHa;

B 1wmHK, Meab, allFOMUHUT; I' Oepumnmii, BaHA UM, TUTAH.
56. K MeTamiaM He OTHOCHTCS MOCJIeJ0BATEIIbHOCTh 3JIEMEHTOB:

A Ca, Zn,Cd; b Ga, Zn,TI; B B,As, Te; TI' W,BI, Os.

57. C KakuM 13 NIEPEUHCICHHBIX BEIIECTB MOXKET pearupoBaTh MeJb?

A BOzopon; b COy; B kucnopon; I' Bopga.
58. Kakoii u3 meTamioB OyJeT BHITECHITh BOJOPO/ U3 BOJIbI?

A HUKEIb, b oioBo; B OGapuii; ' cepebpo.
59. Kakas u3 yka3aHHBIX peakiui BO3MOKHA?

A  Zn+ MgCly—; b Pb+ZnS0O, —;

B Sn+ AlCl; —; I' Fe+ CuSO; —.



60. B KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTON HE PACTBOPSAETCA MOTHOCTHIO:

A Cu; b Ag; B Cr; I Zn.
61. C consHOM KUCIOTOM HE OyJeT B3auMOJICHCTBOBATH:

A Cu; b Fe; B Al;, T Zn
62. IIpu B3aMMOAEHCTBUU C KaKMM METAJJIOM W3 KOHLEHTPUPOBAHHOM a30THOM
KHCJIOTHI OyIeT BhIAeIAThCS okcu azoTa (1)?

A 0510BO; b pryTs; B Hukens; ' mnarpui.
63. B pesynbrare B3aUMOACHCTBUS KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI C
MarHueM oOpa3yroTcs:

A MgSO4, SO,, H,0; b MgSO4, H,S, H,0;

B MgSO4, 303, Hzo; I MgSO4, 303, H,.
64. B pesynbrare B3auMOAEWCTBUSA pa30aBIE€HHOM a30THOM KHCIOTHI C PTYTHIO
obpazyrorcsi:

A Hg(N03)2, NO, Hzo; b Hg(NO3)2, NH3, Hzo;

B Hg(N03)2, NH3, Hz; I Hg(N03)2, NOz, H,0.
65. 13 kakoro BelecTBa Mpu peakiuu ¢ XpOMOM BBIJIETUTCS BOAOPO?

A pazbaBinennas HNOs; b pactBop NaOH,

B konnentpupoannas HNOg; I H)0.
66. KakoBa maccoBas noiist (%) xenesa B okcuze xenesa (111):
A 40,0, b 55,8; B 68,4; r 70,0.

Kpumepuu oyenusanus:

TecToBbie 3aaHus OIIEHUBAIOTCS MO IKaje: 1 Gay 3a nmpaBWILHBIN OTBET, 0
OaIIOB — 32 HEMPaBUIIBHBIN OTBET. ITOTOBas O1€HKA 110 TeCTy (popMuUpyeTCs myTeM
CYMMHUPOBaHHUS HAOpaHHBIX OAJIOB W OTHECEHUS HUX K OOIIeMYy KOJHUYECTBY
BOIIPOCOB B 3adaHuu. [loMHOXkuB mnonydyeHHoe 3Hauenwe Ha 100%, MoOKHO
MIPUBECTU UTOTOBYIO OIICHKY K TPAJIUIIUOHHOM CIICTYIOIINM 00pa3oMm:

IIpoueHT npaBWIbHBIX 0TBETOB  OueHka

90 - 100% Om 16 6annoe u/unu «3a4T€HO

70 -89 % Om 12 0o 15 6annos u/unu «3a4TeHO»
50 - 69 % Om 9 oo 11 6annoé u/unu «3a4TEHOY
meHee 50 % Om 0 0o 8 6annos u/unu «He 3a4TEHO»

4. MeToan4eckue MaTepuaJibl, onpeaessiiomme Npoueaypbl OHeHUBAHUS
3HAHM, YMEHHU I, HABBIKOB U (WJIH) ONbITA AEATEJIbHOCTH, XaPAKTEPHU3YOUIUX
JTanbl POPMUPOBAHUA KOMIIETCHUHH

[Iponeaypa OlEeHKM 3HAHU YMEHHI 1 HABBIKOB U (WJIH) OTIBITA JIESITEIbHOCTH,
XapaKTEePU3YIOMIMX  ATanmbl  (QOpMUpPOBaHUS  KOMIETEHIUH, MPOU3BOIUTCS
npernojiaBaresieM B (OpMe TEKYIIero KOHTPOJISI U MPOMEKYTOYHON aTTECTAIUH.

st moBbieHnst 3¢G(EKTUBHOCTH TEKYIIETO KOHTPOJISI W TMOCISAyIoIen
MPOMEKYTOUHOW AaTTECTAIMM CTYJICHTOB OCYIIECTBIISIETCS CTPYKTYPUPOBAHHUE



JUCIHUIUIMHBL Ha MOy U, Kaxk b1l MOAY b yueOHOW TMCHIUIUIMHBI BKIIIOUAET B ce0s
U3y4EHHE 3aKOHYEHHOI0 pa3zesia, YaCTH AUCLUIIINHBI.

OCHOBHBIMH BUJAMM TEKYIIETO KOHTPOJI 3HAHWW, YMEHUW U HABBIKOB B
TE€YEHHE KaKJOr0 MOAYJS YYEOHON AMCLMILIMHBI SBISIOTCS TECTOBBIA KOHTPOJIb,
YCTHBIN OIIPOC, PELIEHUE PAacUETHBIX M CUTYallMOHHBIX 3a1ad. CTyleHT JO0JKEH
BBITNIOJIHUTH BCE KOHTPOJIBHBIE MEPOIPUATHS, IPELYCMOTPEHHBIE B MOAYJIE YUEOHOM
JUCUUIUIMHBL K YKa3aHHOMY CpOKY, MOCIE€ 4Yero MpernojaBareib IPOCTaBIsSET
OaJuibHBIE OLEHKH, HaOpaHHbIE CTYJEHTOM IO pe3yJbTaTaM TEKYIIETO KOHTPOJIS
MOJyJI y4eOHOU JUCIUILTUHBI.

KOHTpOJIbHOE MEPONIPUATHE CUUTAETCS BBIITOJHEHHBIM, €CJIM 32 HETO CTYJEHT
NOJy4ynsI OLIEHKY B OajllaX, HE HIKE MUHUMAJIbHOW OIICHKH, yCTaHOBJICHHOMN
IPOrpamMMON TUCHUHUILIMHBI 10 JAHHOMY MEPONPHUSITHIO.

[TpomexxyTouHas arTecTanus 00y4aromuxcsi IPOBOIUTCS B (hopme 3aUéTa.
3a4€T TPOBOIUTCA JUIsl OLIEHKM YPOBHSI YCBOCHHMS OOYy4YaIOMIMMCS Y4e€OHOro
MaTepHuaa JeKIUOHHBIX KypCOB U J1a0OpaTOPHO-NPAKTUUECKUX 3aHSITHM, a TaKxKe
CaMOCTOSITeNIbHOM pa0oThl. OLeHKa BBICTABIIAECTCS WM MO pe3yJibTaraM y4eOHON
paboThI CTYyIEHTA B TEYEHUE CEMECTPA, MIIM 10 UTOTaM MMCbMEHHO-YCTHOTO OIpoca,
WIM TECTUPOBAHMS HA MOCJIEIHEM 3aHATUU. ISl AMCHMIUIMH U BUIOB y4eOHOM
paboThl CTyHEHTa, MO KOTOPbIM (POPMOM HTOrOBOIO OTYETa SIBISAETCA 3aYET,
onpeJeeHa OLEHKa «3a4TEHO», «HE 3aUTEHOM.

OreHKa «3a4Te€HO» CTaBUTCS B TOM ClIydae, €clii 00yJarouuiics:

® BJaJEeT 3HAHMUSIMH, BBIJCIICHHBIMM B KauecTBE TpeOOBaHUI K 3HAHUSIM
oOyuaromuxcst B 00J1aCTH U3y4aeMOU JUCIUIINHBI,

® JIEMOHCTPUPYET INIyOMHY MOHUMaHUs y4eOHOro MaTepuasa ¢ JOrH4eCKIM
Y apryMEHTUPOBAHHBIM €T0 U3JI0KEHUEM;

® BJAJICET OCHOBHBIM MOHSATUHHO-KATErOPUAIbHBIM  allllapaToM [0
JUCLUIIINHE;

® JEMOHCTPUPYET TMpaKTUYECKUE YMEHHUS W HaBbIKH B  00JIacTH
UCCJIEI0BATENBCKON NEATEIbHOCTH.

OrneHka «He 3aU4TEHO» CTaBUTCS B TOM ClIy4yae, €ClIi 00yJarouuiics:

® JIEMOHCTPUPYET 3HAHUSA MO H3Yy4YaeMOMl JHUCUMIUIMHE, HO OTCYTCTBYET
ri1y0OKO€ MOHMMaHKE CYIIHOCTH y4eOHOTO MaTepHaa;

® JIOMYCKAaeT OMMOKU B M3JIOKEHUU (PAKTUYECKUX JTaHHBIX MO CYIIECTBY
MaTepua’a, MpeiCTaBIseTCs] HEMOIHbIN UX 00BeM;

® JIEMOHCTPHUPYET HEJOCTATOUYHYIO CHCTEMHOCTD 3HAHMIA;

® MpOSBISET clladoe 3HAaHUE MOHITHIHO-KATEerOpHaJbHOIO amnmapara Io
TUCLUIUINHE;

® [POSBJISET HEMPOYHOCTh MPAKTUYECKUX YMEHUN M HABBIKOB B 00JIACTH
HCCIIEN0BATENBCKON NEATEIbHOCTH.

B stom cnywae cryaeHT cha€t 3au€T B (opMe YCTHBIX M IUCHbMEHHBIX
OTBETOB Ha JIt0ObIE BOIIPOCHI B MIpeiesiaX OCBOCHHOM TUCIUIUINHBI.

OCHOBHBIM METOJOM OLEHKU 3HaHWI, YMEHUH M HaBBIKOB W (MJIM) OIbITA
JESITeIbHOCTH, XapaKTEPU3YIOIIUX 3Tanbl (POPMUPOBAHUSI KOMIIETECHIIUM SBIIsSETCS
OaJITbHO-PEUTUHIOBAsT CUCTEMA, KOTOpas pernameHtupyercss I[lomoxeHueM o



OamIbHO-pEeUTUHTOBOM cucteMe oneHkn o0yuenuss B ®I'bOY BO benroponckwii
['AY.

OCHOBHBIMU BUJAMHU TOATATHOTO KOHTPOJS pPE3yJbTaTOB O0O0y4YeHUs
CTY/JICHTOB SIBIISIFOTCSI: PYOEXHBIH PEUTHHT, TBOPUYECKUA PEUTHUHT, PEUTHUHT
JUYHOCTHBIX KadyeCTB, PEUTUHT CPOPMUPOBAHHOCTH MPUKIAIHBIX MPAKTHUECKUX
TpeOOBaHU, MPOMEKYTOUHAS ATTECTALIMS.

YpoBeHb pa3BUTHUS KOMIIETCHIIMI OLIEHUBAETCS C MOMOIIBI) PEUTHUHIOBBIX
OaJIIIOB.

. . Maxkcumym
PeiiTunru XapakTepucTUKA PEHTHHIOB
0aJU10B
PyOexHbrit OtpakaeT paboOTy CTyIeHTa Ha MPOTSHDKEHHUH BCETO
nepuoja U3y4eHus AUCUUIIINHBL OmnpenenseTcs CyMMOn 60
0ayIoB, KOTOpBIE CTYACHT IMOJNYYUT IO pe3ybTaTaM
M3YUEHUS KOKIOT0 MOJYJIS.
TBopueckui Pesynbrar BBINONHEHUS CTYACHTOM WHIMBUIYaIbHOIO
TBOPYECKOTO 33/IaHUSI PA3JIMYHBIX YPOBHEH CI0XKHOCTH, B
TOM 4YHCJE, y4acTHE B PAa3JIMYHbIX KOH(DEpeHUUsX U 5)
KOHKYpCcax Ha TMpPOTSHKEHHWH BCEro Kypca H3ydeHUus
JUCIUILINHEL.
PeiiTunr OneHKa JIMYHOCTHBIX KA4YeCTB oOydJaromuxcs,
JMYHOCTHBIX IIPOSIBJIEHHBIX MU B MPOLECCE pealn3alui AUCLUIIINHBI
KauecTB (Monmynst)  (AMCHMIUTMHUPOBAHHOCTh,  MOCEUIAEMOCTh 10
yueOHBIX 3aHATHH, cJada BOBpPEMS KOHTPOJIbHBIX
MEPOTPUITHI, OTBETCTBEHHOCTh, NHULIMATUBA U JIp.).
Peiitunr Omnenka pe3ynbrata cHOPMHUPOBAHHOCTH IMPAKTHYECKUX
c(hOpMUPOBAHHO- | HABBIKOB M0 JHUCIHMIUIMHE (MOMYJIO), OIPEACISICMBbINA
CTH NPUKJIAJHBIX | IPENOAABATEIEM nepen Ha4aJoM IIPOBEJICHUS +
MPAKTUYECKHUX MPOMEXYTOUHOM aTTecTallid M  OICHUBAEeTCS  Kak
TpeOOBaHUI «3a4TEHO» WIN «HE 3aU4TEHOY.
[Ipomexyrounas | fIBisercs pe3yapbTaToM aTTECTalliM Ha OKOHYATEIbHOM
aTTecTauus JTane M3y4eHHs IUCLUUIUIMHBI N0 WTOraM cladd 3ayéra.
OtpaxkaeT  ypOBEHb OCBOCHHMSI  WH(OpPMAIIMOHHO- 25
TEOPETHYECKOr0  KOMIIOHEHTa B 1I€JIOM M  OCHOB
MIPAaKTHYECKOM JEeSTeTbHOCTU B YACTHOCTH.
Nrtoroserit Onpenensercs nyTéM CYMMHUPOBaHUS BCEX PEUTHUHTOB. 100
pENUTHHT

OOmwmii pedUTUHr 1O JUCLUUIUIMHE CKJIaAbIBaeTCsl U3 PpYyOEKHOro,
TBOPYECKOT0, PEUTHMHIra JIMYHOCTHBIX KayecTB, pEeUTHHra cHOPMUPOBAHHOCTU
MPUKIIAJAHBIX TPAKTUYECKUX TPEOOBaHUH, MPOMEKYTOUHOM aTTecTaluu (3a4éTa).

Py0OexxHbIil peHTHHT — pe3yJIbTaT TEKYLIEro KOHTPOJIS MO KaKIOMY MOIYJIIO
JUCUUIUINHBI, IPOBOJAMMOTO C LEIbI0 OLEHKH YPOBHS 3HAHWW, YMEHUN U HABBIKOB
CTYJEHTa MO pe3yiabTaTaM H3ydeHus Monyis. OnTumanbHble (GOPMbI U METOMbI
pYOEKHOTO KOHTpOJIS: YCTHbIE coOeceqoBaHUs, NHCbMEHHbIE KOHTPOJIbHBIC
onpocel, B T.4. ¢ ucnonb3zoBanueM [IOBM u TCO, pe3ynbrarsl BBITOIHEHUS
7a00paTOPHBIX W MPAKTHYECKUX 3a7aHuil. B KadecTBe NPAKTUYECKUX 3aaHUN
MOTYT BBICTYyNAaTh KpPYIHBIE 4YacTH (dTambl) KypcoBOW pabOThl WM MPOEKTA,
pacyeTHO-TpauuecKue 3aJaHusl, MUKPOIIPOEKTHI U T.II.

[IpoMexxyTouHass aTTecTalysi — pe3yJbTaT aTTECTallMM HAa OKOHYATEJIbHOM



JTare W3y4eHUs AUCLUIUIMHBI [0 UTOraM CHA4Yu 3auémd, MPOBOJAUMOIO C LEIBIO
MPOBEPKH OCBOCHHSI MH(OPMAIIMOHHO-TEOPETUYECKOTO KOMIIOHEHTA B II€JIOM U
OCHOB IIPAKTUYECKOM JIESITEIFHOCTH B YaCTHOCTH. ONTUMaIbHbIE (OPMBI U METO/IbI
BBIXO/IHOTO KOHTPOJIS: MUChbMEHHBIE YK3aMEHAIIMOHHBIC UITM KOHTPOJIbHBIE PAOOTHI,
WHIMBUAYaJIbHBIE COOECeI0OBaHMUS.

TBopueckuil peUTUHT — COCTaBHAsl YacTh OOIIEro pedTUHra JUCUUIUIUHBL,
MpEACTaBIsAeT COOOW pe3yJbTaT BBIMOJHEHUS CTYACHTOM WHAWBUIYAIHHOTO
TBOPUYECKOTO 33/IaHUS PA3JIUYHBIX YPOBHEU CIIOKHOCTH.

PeTMHr JMYHOCTHBIX KAQyeCTB — OIICHKA JIMUHOCTHBIX KauyeCTB
00ydJaronmxcsi, MPOSIBJICHHBIX MU B MTPOIIECCE PEATM3AIMN TUCIIUIUTAHEI (MOITYJIs)
(IMCIUTUTMHUPOBAHHOCTh, TIOCEIMIAEMOCTh YYEOHBIX 3aHSTHH, CJada BOBPEMS
KOHTPOJIBHBIX MEPOIIPHUATHI, OTBETCTBEHHOCTh, HHUIIMATHUBA U JIp.).

PeliTunr copMUpPOBAaHHOCTH MPHUKIAIHBIX MPAKTUYECKUX TpeOOBaHUN -
OIleHKa pe3yibTaTa cPpOPMUPOBAHHOCTH MPAKTUYECKUX HABBIKOB MO JHUCIUILIINHE
(Monmynr0), ompeAeNsieMblil  TperojaBaTeseM Iepe]] HadaJloM IPOBEICHHS
MPOMEKYTOUYHOM aTTECTAIIMU U OLIEHUBAETCA KAK «3aUTEHO» WM «HE 3aYTEHO».

B pamkax OalsIbHO-PEHTHHIOBOM CHCTEMBI KOHTPOJISI YCIIEBAa€MOCTH
CTYJICHTOB, CEMECTPOBasi COCTABJIAIONIAS Oa/uIbHOM OIEHKH 110 JUCIUILINHE
dbopmupyeTcs npu Habope 3aJaHHON B IIporpaMMe JUCIUILIMHBI CyMMBbI OaJljioB,
MOJy4YaeMbIX CTYJAEHTOM MIPHU TEKYIIEM KOHTPOJIE B MPOLIECCE OCBOCHUSA MOMIYJIEH
y4eOHOU AUCIUIUIMHBI B TEYCHUE CEMECTPA.

HtoroBas oueHka /3auéta/ KOMIOETEHIIMI CTY/I€HTa OCYIIECTBISETCS MyTEM
aBTOMATHUYECKOTO TIEPEBO/1a OAITOB OOIIETO PEUTHHTA B CTAHJAPTHBIC OTICHKH.

MakcumanbpHasi CymMMa PEHUTHHTOBBIX OAJIOB MO Yy4eOHOW JUCITUILUIHHE
cocrasiisseT 100 6aoB.

OneHka «3a4T€HO» CTABUTCA B TOM CIydae, €CJIM HMTOTOBBIM PEUTHHT
cTyaeHTa coctaBui 51 6ann u 6oree.

OleHKa «HE 3a4TE€HO» CTAaBUTCA B TOM CJIy4dae, €CJIM UTOTOBBIM PEUTHHT
CTyJIeHTa COCTaBUJI MeHee 51 Oaa.

He 3aureno 3aureHo 3aureHo 3aureHo

MeHee 51 Oamna 51-67 6amioB 67,1-85 6aiuioB 85,1-100 6ayuioB
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