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1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

L[e]lb n3yuyeHud AUCLHUIINHBIC Q)OPMI/IPOBaHI/Ie KOMII/IeKCa 3HaHHf/JI, YMEHI/Iﬁ n B]Ia,ELEHHf/JI (0)
XUMHUUECKUX TIOHATHAX, 3dKOHAX, TE€OPUAX CHOCO6CTBYI-OH_[I/IX nccjieag0BaHHIO Opr7KaIOH_IEI\/lI cpeabl Ojid
BBISIBJIEHHSI €€ BO3MOXKHOCTEH U pecypcCoB, TPUHATHUIO HeCTAHAapPTHBIX pEUJEHHﬁ N pa3peleHnro

Tpo0/IEMHBIX CUTYALIUH.

1.2. IlepeueHsb MJIAHUPYEMBIX Pe3y/IGTAaTOB 00yUeHHUsI M0 AUCLUILINHE, COOTHECEHHBIX C
IJIAHUPYEeMBbIMH pe3y/IbTaTaMH 0CBOeHHUsI 0CHOBHOM npogdeccuoHaIbHOM 00pa3oBaTe/IbHOM

NpOrpamMMsbI

Tabnuiia 1. — Pe3ybTaThl 00yUeHUs 110 JUCLUATUTHE

[TnaHupyemsble pe3y/bTaTbl 0CBOEHUS
OCHOBHOM npodeccroHa/IbHON
oOpa3oBaTeIbHOM TIPOTPaMMBI
(KoMITeTeHIIMM, 3aKperyIeHHbIe 3a
JIWCLIATIIMHOMN)

KO[, HavMeHOBaHUe
KOMITeTeH |KOMIMeTeHLIUH
LUu

Ko v HauMeHOBaHKe MHAWKATOpa JOCTXKeHUs] KOMITeTeHLIUH,
3aKperuIeHHOT 0 3a JUCLATIIMHOMN

OIIK-6 | CnocobeH MUCIOMb30BaTh B
ripoeccroHaNbHON
JesITeJIbHOCTH OCHOBHBIE
3aKOHBI (PU3UKU, XUMUH,
HayK 0 3emJie U OMOIOTUH,
TIPUMEHSITh METOZIbI
MaTeMaTH4yeCcKOro aHair3a
Y MOJIe/TMPOBaHUs,
TEOPeTHUECKUX U
9KCITIEPUMEHTA/IbHBIX
HCClie/IOBaHUM,
nipuobpeTaTh HOBbIE
MaremMaTh4yecKue 1
eCTeCTBeHHOHAyYHbIe
3HaHUS1, UCTIOB3YS
COBpEMeHHbIe
obpa3oBaresibHbIE U
vH(bOopMal[OHHbIe
TEXHOJIOTHU

OIIK-6.1. ViccnenyeT 0CHOBHbIE 3aKOHBI (PU3KMKU, XUMUU, HayK
0 3emsie ¥ OMOJIOTYH, METO/bl MaTEMaTHYeCKOTO aHa/In3a 1
MO/IeTMPOBaHNS B TEOPETUYECKUX U IKCIIePUMEeHTaIbHbIX
WCCTIe[IOBaHUSIX, COBPEMeHHbIe 00pa3oBaTe/ibHble U
VH(OpMalLMOHHbIE TeXHOJIOTUU

OITK-6.2. TIpumeHsieT B mpodeCCUOHATBLHON [esiTe/IbHOCTH
3HaHUsS 00 OCHOBHBIX 3aKOHAX (PM3UKH, XUMUHU, HAyK O 3emsie 1
Ouonoruu, MeToZibl MaTeMaTUUeCKOTO aHan3a u
MO/Ie/IMPOBaHUs], TEOPETUYEeCKUX U SKCTIePUMEHTaTbHBIX
WCC/IeIOBaHUM, HOBbIE MaTeMaThueCcKue u
eCTeCTBeHHOHAYUHbIe 3HaHUS, UCII0/b3ys COBPEMEeHHbIe
obpa3oBaresbHble U UH(POPMALIMOHHbIE TEXHOJIOTHUH

OI1K-6.3. Ncnonb3yeT B npodheCCUOHATBLHOM esiTeTbHOCTU
3HaHUsI OCHOBHBIX 3aKOHOB (PM3WKU, XUMUU, HayK O 3emJie U
6uosorun. Vicrnonb3yeT HaBbIKA TTPUMEHEeHUs METO/IOB
MaTeMaTHUeCKOTo aHa/ii3a U MOJie/IMPOBaHusl, TeOpeThue CKUX
Y 3KCIIepUMeHTa/TbHBIX UCC/Ie0BaHUM, HOBBIX
MaTeMaTHueCKUX 1 eCTeCTBeHHOHAYUHbIX 3HaHUM,
coBpeMeHHbIe 00pa3oBaresibHble 1 HHPOPMaIMOHHbIE
TeXHOJIOTUH

2. CTpyKTypa U TPyA0eMKOCTb U CL{UIL/IUHbI
OObujasi Tpy#oeMKoCTh (00beM) AMCLUIUIMHBI COCTaB/sieT 3 3aueTHble eAuHULBI (3.e.), 108

dKaJleMH4yeCKHMX 4aCOoB.



Tabmuria 2 — O6beM AUCITUTIINHBI

o Bcero, KomnunuecTBo yacoB B

Bugp! yueOHOM paboThI
4yacoB ceMecTpe

OO0111as1 TPYZI0EMKOCTh AUCHUTITMHbI 108 2 cemectp - 108
KoHTakTHast paboTta 00OydaroIuxcst ¢ pernofaBaTesieM 1o 64 2 cemecTp - 64
BHZIAM yueOHBIX 3aHATHH (BCEro)
B TOM UHMCJIe;
JIEKLIUU 28 2 cemecTp - 28
71a00paTOpHbBIE 3aHATHS 36 2 cemectp - 36
MpaKTUYeCKUe 3aHSITUS 0
[pyrue Bupl pabot B cootBeTcTBUM C YII:
KOHTpOJIbHasi pabota 0.5 2 cemectp - 1
KOHCYJ/IbTaLlUU 0
CamocTosiTe/lbHast paboTa 00y4Jaromumxcs (BCero) 44 2 cemecTp - 44
N3 Hux:
KOHTPOJIb 0
OKP:
3auem 0.2 2 cemectp - 1
3auem c oyeHkol 0
Kypcogasi paboma (npoekm) 0
9K3AMeH 0

3 Copep:xaHue JUCLUIIMHbI
Tabmria 3 — CogepykaHue JUCLIATUIAHBI

Ne |Pa3gen (TeMa) AUCLMIUIVHBI

Bunpl fedrenibHOCTH

dopMa TeKyI11ero

n/n Jlex, Jlab, |3u, |KoP, |CPC, |KOHTPOM
yac. |uac. |uac. |uac. |uac, |YCHEBAEMOCTH
1 xypc / 2 cemecTp
1 | O6r1as xumust
1.1 | ATomHO-MOseKy/sipHOe yueHue. CTpoeHue 4 4 6 CemuHap,
Bell|eCTBa, NepUoANUeCcKast CUCTeMa. TectupoBaHue,
Permienue 3amau
ATomMHO-MoJieKysipHOe yueHue. CTpoeHUe
BellleCTBa, CTPOEHHe aToMa, IlepruonJecKast
cuctemMa. XMMHUeCKasi CBA3b
1.2 | KoHTposibHast paboTta 1 0.5
1.3 | Xumunueckas CBsi3b 4 4 6 CemuHap,
TectrpoBaHue
OcHOBHbIe K/1aCcChl HeOpraHu4eCcKux
coelMHeHU. TUTTbl XUMHUUYEeCKUX PeaKLuil
1.4 | OcHOBHBI€ K/1aCChl HEOPraHWUeCKUX 2 6 6 JlabopatopHasi
COeTUHEHUH. pabota




OKcHfpl, KUC/IOThI, OCHOBaHMS, COH.
I'eHeTHuecKas CBA3b MeXAy K/1accaMu
HeopraHuuyeCKUx coejuHeHUd. Turnbl
XUMHUYECKUX peakLui

1.5

OcHoBBI XMHUH pacTBOpoB. TO/1

VicTvHHBIE pacTBOPbI; MPOLIECCHI,
conpoBoyKAatolve ux obpasosanue. Kparkas
XapaKTepUCTHKa ME>XMOJIEKY/ISIPHBIX
B3aUMO/IeliCTBUM B pacTBopax. BoaHeble,
HeBOJHble Y CMelllaHHble PaCTBOPBL. .
HacelijeHHble, HeHAChIIIEHHbIE
TrepechlilieHHble paCTBOPbL. 3aKOHOMEPHOCTH
PacTBOPEHMS ra30B B )KUJKOCTSIX, TBEPAbIX
BeIlleCTB B )KUJKOCTSIX, CMeLlIeHre /IByX
Xuakocrel. BivsiHve Ha pacTBOPUMOCTh
TIPUPO/IbI BeLeCTB, TEMIIePaTyphl, jaBl1eHus,
Ha/Uuus APYTUX BelecTB. PacTBOpEI
371eKTPOTMTOB. Peakiyiv HOHHOTO 0OMeHa.

CemuHap,
TectupoBanue

1.6

I'mpponus

PaBHOBecue AuccoLaliy B )KUAKOM BOJE.
Nonnoe npoussenenue sogpl. [lkana pH.
Crioco6v1 onpezienienust pH. BydepHsie
pactBopsl. I'ngponus coneut. 'maponus no
KaTUOHY U aHUOHY (B OTZe/IbHOCTU U BMECTE).
CryneHuartsii rusiposus. [TomHed rugponus.
KoHcTaHTa 1 cTeneHs ru/iponnsa, CB3b
MeXX/ly HUMU 1 KOHLIeHTpallel pacTBopa.

TectrpoBaHue,
CemuHap

1.7

OKuCIMTe/TbHO-BOCCTAHOBUTE/IbHbIE peaKnun

Crerniens okuciaenusi. Tursl OBP. Perienue
OBP MeT0/10M 3/IeKTPOHHOTO OaslaHca.
ONeKTpoJIv3 paciljiaBa ¥ pacTBopa

2

JlaboparopHasi
pabora

1.8

OCHOBBI TepMOJHAMU

OHTa/IbIINS, SHTPONUS. 3aKOHBI
TepMOZMHaMUKU. PelleHne 3agau no
TePMOXUMUYECKOMY YPaBHEHUIO

Pemienue 3azau,
CemuHap

1.9

Xumnueckass KUHeTHUKA

CKOpOCTb XMMHUECKOW peakLvH.
3aBUCHMOCTb CKOPOCTH XUMUUYECKOW peakLiiu
OT KOHLIEHTPAaLM1 pearvpyollyx BellecTs,
MIPUPO/bl pEarvpyroLuX BeleCTB,
TeMIiepaTypsl, Karanusaropa. Obparrmeie
XMMHUUeCKHe peakliviy, XUMHUYeCcKoe
paBHOBecCHe.

7.3

JlabopatopHasi
pabota

1.1

3auet

0.2




Wroro 1o 1 Kypcy 2 cemecTpy 28 |36 1 1 44
Nrtoro o gucuuruiviHe 28 36 1 1 44
Tabnuiia 4 — JlabopaTtopHble paboThI

Ne |HaumeHoBaHue 1ab0paTOpPHBIX paboOT O0mbem, yac.

n/n

1 xypc / 2 cemecTp

1. | Pemenue 3amau 2

2. |Perienue 3agau 2

3. | Metoasl 00pa3oBaHUsI XUMUUECKOW CBSI3U 2

4. |Tubpuguzammsa AO 2

5. |JlabopatopHasi pabota. Turbl XUMHUUeCKHUX peakIvi 2

6. |JlabopartopHasi paboTa. OCHOBHBIE K/1acChl 2
HEOpraHWueCKUX BeIIeCTB

7. | JlaboparopHas paborta. Pacrio3HaBaHHe HEOPraHUUeCKUX |2
BeIIleCUTB
[ucconmanusi KUC/IOT, OCHOBAaHUW U COJIer 4
[TpuroroByieHre pacTBOPOB 3a/JaHHOM KOHLIEHTPALUH 2

10. |T'ugponus coneit 4

11. |OBP 4

12. | OBP. Pemienue 3afau 2

13. |Pemenue 3amau 2

14. |JlaboparopHasi paboTa. 3aBUCIMOCTb CKOPOCTH 2
XUMUYECKUX Peaklii OT pa3/UuHbIX ()aKTOPOB

15. |PemmeHue 3amau 2




4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KputepusiMi OLIeHUBAaHUsI SIBSIFOTCS Oasiibl, KOTOpbIe BBICTAB/ISIOTCS 3a BUABI [IeSITeTbHOCTH
(oLleHOUHBIE CpeACTBa) MO WTOraM M3ydyeHUs: MOAy/ed (pa3fesoB AUCLMIUIMHBI), MEePeYrCc/IeHHbIX B
PEUTUHI-TI/IaHe AUCLIMIUINHBL. banibl, BbICTaB/issieMble 38 KOHKPETHbIe BH/bI JeSITe/IbHOCTU MPe/iCTaB/IeHbl
HIDKE.

KoHTponbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIs1 ycieBaeMoCTH

TecToBbIe 3agaHusI

OnucaHue TeCTOBBIX 3a/laHUM: TeCTOBble 3aJaHKsl BKJIIOUAIOT TeCThbl 3aKpbITOrO THIa (C OJHUM
NIPAaBWIBHBIM OTBETOM), TeCTbl Ha YCTaHOBJIEHUM T[0C/Ae0BaTeJIbHOCTU M Ha YCTaHOBJ/IeHUe
cooTBeTcTBUs. OlleHKa 3a BBINOJIHEHWE TeCTOBBIX 3a/laHMM BBICTAB/ISIeTCS HAa OCHOBAaHWM IPOLieHTa
3alaHUM, BBITIOJIHEHHBIX CTYAE€HTAaMHd B TIPOLIECCE TPOXOKIEHUS TIPOMEXYTOUHOTO M PYyOeXHOTrO
KOHTPOJIs1 3HAaHUM

1.YeMy paBHO MacCcoBOe YMCJ/IO aToMa?

a) 4MC/Iy IPOTOHOB B aTOMe
0) uKc/Ty HeHTPOHOB B aTOMe
B) UMC/Iy HYK/IOHOB B aTOMe
I') YHUC/Ty 57IeKTPOHOB B aToMe

2.Yucsio HeWTPOHOB B aTOMe paBHO:

a) 31
0)16
B) 15
r) 46

3.ATOMBbI, KAaKOTr03/IeMeHTa UMEeIOT 3/IeKTPOHHYH0 KOH(PUTypalj|io BHEIIIHEro cn0ﬂ:4524p5?

a);5Br
6),N
B)35AS
)3V

4. VI3 nepeunc/ieHHbIX HUKe BellleCTB BBITUILNTE (POPMY/IbI Bell|eCTB C KOBa/IleHTHOW MOISIPHOM
XUMHUYECKOU CBS3BIO.

a) H, 6) HCl B) KCl 1) N,O

5. YKasaTb IpyIIy BeljecTB TOIbKO C HOHHOW CBA3bIO

a) KCl, H,0, N, B)BaCl, ,K,S,ZiF

6) J2, NH,, CaO 1) H,0, CO,, PH,

6. 113 dhopmy BeltiecTB, (hOpMyJibl KOTOPBIX TIPUBEeHbI HIKE, BBIMUILINTE (POPMYJIbI BellleCTB, MOJIEKY/TbI
KOTOPBIX 00pa30BaHbl KOBAaJIeHTHOM MOSIPHOM CBSI3bIO

a)N :::N B) K* (:Br:)-
6)H:Cl: T') H:O:H



MeTtoauueckrie MaTepuasbl, ONIpe/ieisitolliye TPoLeAypy OLIeHHBaHKS BbITIOJTHEHYSI TeCTOBbBIX 3a/laHui

OrnurcaHre MeTOAWKH OLIeHMBAaHUS BBITTO/THEHWS TECTOBBIX 3a/laHMM: OL|€HKA 3@ BbIMIOJTHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHMWU T10/[cUeTa MPOLieHTa MPaBU/IbHO BbITTOIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepum o1jeHkH :

- 5 BBICTaBJISIeTCS CTY[EHTY, eCJIM TIPOLIEHT MPaBUJIbHO BBITIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaB/sieT 81
— 100 %;

- 4 BBICTaBJISIETCS CTY[EHTY, eCJIM TIPOLIEHT MPaBU/IbHO BBITIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaBsieT 61
— 80 %;

- 3 BBICTaBJISIeTCS CTY[EHTY, eCJIM TIPOLIEHT MPaBU/IbHO BBITIOJTHEHHBIX TeCTOBBIX 3a/laHUM cocTaBsieT 41
— 60 %;

- 2 6aJI7I0B BHICTABJISIETCS CTYAEHTY, €C/IU MPOLIEHT TIPaBUILHO BBITIOJTHEHHBIX TECTOBBIX 3a/[aHUIM
coctaBnseT 40 %;

KoHnTtposibHas padora

Tema: PacueTsl mo xumMmuueckum hopmysiam
1. Ckonbko MOJiel COCTaBIISIOT U CKOIBKO MOJIEKY/ cofiepyKaT 4,4 T yIJIeKUCI0ro rasa’?
Kakoii 06beM Mpu HOpMaJIbHBIX YCIOBUSIX 3aHUMAIOT 7 T a30Ta MPU HOPMa/IbHBIX YCIOBUSX (H.Y).
3. BbluncivTe MaccoBble [JOJIM 3JIEMEHTOB B BellleCTBe B ZIO/IAX OT eAUHULBL: a) okcuj meau (II), 6)
Auxpomar ammonust (NH,,),Cr, O,

N

&

MaccoBas fons snemenTa B 6pomuze 0,285. Onpeziesiite 371IeMeHT, €C/TM OH /IByXBaJIeHTeH.
BriBegute hopmysny BelijecTBa, copeprkartiero 92,3% yrnepoga u 7,3% Bogopoga. OTHOCHTe/IbHast
IUVIOTHOCTH [1apOB 3TOrO BellleCTBa 10 BOAOPOAY paBHa 13..

v

MeTozruecKrie MaTepyasbl, OTIpe/estolye TIPoLeypPy OLieHHBaHWsI KOHTPOJIbHOM paboThI

OmnucaHvie MeTOJUKH OLIeHUBAHUS: TIPH OL[€HKE BBITTOJIHEHHUS CTY€HTOM KOHTPOIBbHON paboThI
MaKCHMaJ/IbHOe BHUMaHUe Cyie[lyeT ye/saTh CIe[yFOLIUM aclieKTaM: HaCKO/IbKO MOTHO B TeOpPeTUUeCKOM
BOIIPOCE PacKPbITO COZiep)KaHre MaTepuasia, YeTKO 1 TIPaBU/IbHO JlaHbl OTlpeZie/ieHUs], paCKpPbITO
CoJiep>KaHue MOHSATHI; BEPHO MCI0/Ib30BaHbl HAYUHbIe TEPMUHBI; JeMOHCTPUPYIOTCSI BBICOKMM YPOBEHb
yMeHUs1 OTlepUpOBaTh HayYHbIMU KaTeropysiMU, aHa/IM3UpOBaTh MH(GOPMalLMIo, BlajieHre HaBblIKaMH1
MPaKTHUYeCKOM /1eITe/IbHOCTH; KelC-3aZlaHue PelleHO Ha BLICOKOM YPOBHE, COAEP)KUT apryMeHTaLuio U
TTOSICHEeHHUSL.

Kpurtepuu oneHku (B 6amiax):

- 9-10 6a/I0B BLICTAB/ISAETCS CTYEHTY, €C/I B TEOPETUUECKOM BOITPOCE TIOJTHO PAaCKPBITO COJIepyKaHHe
MaTepuasa; YeTKO U MPaBU/IbHO JIaHbl OTpeJie/IeHus], PACKPBITO COZlepKaHue TIOHSITHM; BEPHO
WCII0/Ib30BaHbl HayUHbIe TEPMUHBI; IeMOHCTPUPYIOTCSI BbICOKHM YPOBEHb YMeHHsI OTlepUpOBaTh
Hay4YHbIMU KaTeropUsiMM, aHaIM3MpOBaTh UH(OPMaLIMIO, Blla/ieHre HaBbIKaMU TPaKTHUe CKOM
JlesiTeTbHOCTH; KeliC-3a/laHue pellieHO Ha BbICOKOM YPOBHe, CO/Iep)KUT MOsSICHEHUSI; TeCTOBbIe 3a/laHUsI
pellieHbl CBbIlIe, ueM Ha 80%; ypoBeHb 3HaHUM, YMEHHWH, B/laleHU — BBICOKHUH;

- 7-8 6assIoB BBICTAB/ISETCS CTYAEHTY, eC/TM B TeopeTHueCckoM BOIPOCe PACKPLITO OCHOBHOE COZIep>KaHUe
MaTepuasia; B OCHOBHOM TPaBU/IBHO JlaHbl OMpe/ieieHNsi IOHATUM U UCTO0b30BaHbl HAyYHble TEPMUHBI;
OTBET CaMOCTOsITe/TbHBIN; OTpe/ie/ieHs MIOHATHUI HeTlo/IHbIe, AOMyIleHbl He3HauuTeTbHble HapyllleHUs B
TI0C/Ie/IOBATe/IbHOCTH U3/I0XKEHHST; HeOO/IbIIIMe HeJOCTAaTKU TIPH MCIT0/Ih30BaHUH HayYHBIX TEPMUHOB,;
Kelic-3a/laHue pellleHO BepPHO, HO pellieHue He I0BeJieHO /10 3aBeplliatoli[ero JTara; TeCThl peliieHbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHWH, BlaIeHUU — CPeIHUN;

- 5-6 6asI/IOB BBICTAB/ISETCS CTYAEHTY, €C/TH B TEOPeTHUYECKOM BOMPOCE YCBOEHO OCHOBHOE, HO
Heroc/el0BaTeIbHO; OTpe/ie/ieHys IOHATUMA HeJOCTaTOYHO YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe
JI0Ka3aTe/IbCTBa BLIBOABI M 00001IeHMs 13 HAO/TIOeHH, MPAaKTUUeCKUX 3aHATHH; YPOBEHb YMEHUS
OTepupoBaTh HayYHbIMU KaTeropusiMu, aHaIM3MPOBaTh UH(POPMALIUIO, BjiafleHrsi HaBbIKaMu

TIPAKTHUe CKOM J1esiTe/TbHOCTH HeBBICOKHMH, HaO/MoAaroTcst mpobesibl U HETOUHOCTH; B pellieHre Kekc-



3a/laHus BEPHO BBIITOJIHEHBI HEKOTOPBIE 3Tallbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIeHUI — yJ0B/IeTBOPUTE/IbHbIN;

- MeHee 5 0asiyIOB BBICTAB/ISIETCS CTYZEHTY, eC/IM B TEOPETUYEeCKOM BOTIPOCE He M3/I0KeHO OCHOBHOE
cofiep>kaHue yueOHOT0 MaTepuara, U3/oxKeHHe parMeHTapHoe, He TI0C/Ie/I0BaTe/IbHOe; OTIpe/ie/leH st
TIOHSITHI He YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe /I0Ka3aTe/IbCTBa BHIBOABI M 000011eHus 13
HabmofieHr, ypoBeHb YMeHUsI OTleprupoBaTh HayUHbIMU KaTeropusiMH, aHa/IM31pOBaTh HH(POPMaLIHIO,
B/1a/IeHVS] HaBbIKaMU ITPAKTUYeCKOM JleATe/IbHOCTA OYeHb HU3KWM; TeCThI pellleHbl MeHee, yeM Ha 40 %;
YPOBeHb 3HaHUM, YMEHWUH, B/la/leHU — HeZJl0CTaTOYHBbIH.

Pemrenue 3agau

Pemienyie 3az1au crioco6cTByeT (POPMHUPOBAHUIO YMEHHI M HaBBIKOB OTHOCSIILIUXCS K KOHKDETHOU cdepe
JlesITe/IbHOCTH
1. CKosbKO MOJIeH COCTaBIISIIOT Y CKOJIBKO MOJIEKYJT COZileprkaT 8 T Kuciopoga?

2. Beruncmre Maccy 1 M3 yrieKicioro rasa npu HOpMa/bHBIX YCIOBHAX (H.Y).
3. BrluncvTe MaccoBble [JOM 3/1IEMEHTOB B BellleCTBe B JJOMsAX OT eUHULIbL: a) okcug mMeau (11), 6)
Auxpomar kanus K,Cr,0,

MeTtoanueckre MaTepuasbl, ONIpeestolye TIpoLeAypy OLIeHMBaHUs pelleHus 3aa4

OmucaHue MeTOAWKU OLIeHUBaHUSI BLITIOJIHEHUS pellieHUs 3a/jaul: y/e/isieTcsl BHUMaHUe BbIOpaHHOMY
aJITOPUTMY, PaljiOHaIbBHOMY CIIOCO0y pellieHysi, MPaBUIbHOMY TIPUMeHeHUI0 (OPMYI, TIO/TyYeHHI0
BEPHOTO OTBeTa.

Kpurepuu onjeHKH

5 BBICTaBJISIETCS CTY/I€HTY, eC/TH: COCTaB/IeH MPaBUIbHBIN a/lTOPUTM pellieHUs 3a/jauH, B JIOTUYeCKOM
paccy>kzeHud, B BIOOpe (opMys1 U pellieHuH HeT OIIMOOK, TT0/TyYeH BepHbI OTBET, 3aZiaua pelieHa
paroHaIbHBIM CITIOCOOOM.

4 BBICTAB/ISIETCS CTY/IEHTY, €C/TU: COCTaBJ/IeH MPABU/IbHBIN aJITOPUTM pelleHus 3a/laull, B JIOTHUeCKOM
pacCy’)KeHHUH U pellieHUH HeT CyIlieCTBeHHBIX OIIMOOK; PaBUIBHO C/leflaH BIOOp GOpMYI [i/ist pellieHusT;
ecTb 00OBSICHeHHe PelleHus], HO 3a/jaua pellieHa HepaljioHaIbHBIM CTI0C000M WU IOTYILeHo He bosee
JIBYX HECYIIeCTBeHHBIX OIIMOOK, TIOTy4eH BepHbIN OTBeT.

3 BBICTAB/ISIETCS CTYEHTY, eC/IM: 3ajiaua IMOHSATA MPABU/IbHO, B IOTHUECKOM PacCyK/IeHUU HeT
CyIleCTBEHHBIX OLLMOO0K, HO IOMYIIeHbI CyIlleCTBeHHbIe OIIMOKY B BbIOOpe (hopMys Uiu B
MaTeMaTU4YeCKUX pacyeTax; 3a/laua pellieHa He TIOJTHOCThIO WK B 00IIeM BHE.

2 BBICTaB/ISIeTCSl CTYAEHTY, eC/Id: 3a/laua pellleHa HellpaBWIbHO, 3a/laua He pelleHa.

Koncnekr

[ToAroToBUTH KOHCIEKT 110 TeMe: OCHOBbI XMWY PaCTBOPOB

VIcTUHHBIE PaCTBOPBI; TIPOLIECChI, COTIPOBOXK/JAa0IIMe UX oOpa3oBaHue. KpaTkasi XapakKTepUCTHKa
ME>KMOJIEKY/ISIPHBIX B3aUMO/IEMCTBUH B pacTBOpax. BogHbie, HEBOHBIE M CMEIIIaHHbIE paCTBOPbI. PaboThI
0.1 .MengeneeBa, I.A.KabnykoBa B 00/1aCTi TeEOPUU PaCTBOPOB.

[ToAroToBUTH KOHCIIEKT TI0 TeMe: ['upoin3 comneit

CrynenuaTbiii rufiponu3. ITonHbii rugpoin3. KoHcTaHTa U CTeTeHb THAPOIN3a, CBS3b MEXK/IY HUMU U
KOHIIeHTparueli pactBopa. Crioco6bl ycuieHus ¥ TiofaBieHus rupoan3a. O6pa3oBaHue MOMUMEPHBIX
TIPO/IYKTOB MPH TU/POJIH3eE.

[ToAroTOBUTH KOHCIIEKT TI0 TeMe: XUMHsI MeTa/I/IOB U HEMETaJl/IOB

OO6I1re CBOWMCTBAa METasIOB, 001I1e CBOMCTBA HeMeTasu1oB. CrIoCOObI MOTyYeHUs] U IPUMEHEeHHsT

MeTouuecKre MaTepyasbl, OTpe/ieIstolye MPoLelypy OLieHUBaHUS BLITIOIHEHUS [KOHCTIeKT] paboT

Onucanue MeTOAWKH OLI€HHWBAHMSA: IIPU OLI€EHKE HAIMMCaHUA CTYJE€HTOM KOHCITIEKTd MdKCHMaJ/IbHOEe
BHHMMaHHe ciieqyeT yaeadATb C/IeAYIOIHUM aClleKTaM: HACKOJIBKO ITI0/THO B PACKPBITO COAep>KaHue



Marepuasa, YeTKO ¥ NMPaBUIbHO JIaHbI OMpe/iesieHus], paCKpbITO CO/iepyKaHKe TIOHSATH; BepPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; J€MOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI OlepHpOBaTh
HayUHbIMHU KaTeropusiM U MOHATUSIMU, aHA/IM3MPOBATh TEOPeTUUECKYH0 U MPAKTUYeCKY0 MH(OPMaLIO;
00beM TeKCTa ONTUMa/IbHbIN; JIOrMueCcKoe TIOCTPOeHUe U CBSI3HOCTb TeKCTa, MOJIHOTa U ITyOuHa
W3/I0)KeHUs MaTepyasa (Hauure KIUeBbIX M0/I0KeHUH, MbIC/iel), BU3yanu3alus UHPOpMaLui Kak
pe3ysbrar ee 00paboTky (TabaMLbl, CXeMbl, PUCYHKH), ohopmiieHHe (aKKypaTHOCTb, COO/IofieHe
CTPYKTYpPbl OPUI'MHasIa).

Kpurepuu onenku (B 6an1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEHTUHT I/IaHY 110 MakKC. U MUH.
KO/IN4. 0asijioB ¥ TOMBKO /IS TeX, KTO YUHUTCS C UCIIO/Ih30BaHUEM MOJY/IbHO-PEUTUHTOBOW CHCTEMBI
00yuJeHus U OLIeHKU yCI1eBaeMOCTH CTY/I€HTOB):

— Ha 5 6aioB OL|eHHBAIOTCSl KOHCIIEKTHI, COZlepKaHre KOTOPhIX OCHOBAaHO Ha IMTyOOKOM 1 BCECTOPOHHEM
3HAHUM TeMbl, U3yUeHHOMW JIUTepaTyphbl, U3/I0KeHO JIOTUYHO, apTYMEHTHUPOBAHO U B TIOJTHOM 00beMe.
OCHOBHBIe TIOHSATHS, BEIBOBI 1 0000111eHMsT C(HOPMYIHMPOBAHBI yOeaUTeIbHO U J0Ka3aTelbHO. TI0JTHO
PacKpbITO COZiepyKaHue Marepuasa; YeTKO U MPaBWIbHO JlaHbl OTIpe/ie/ieHus], PACKPBITO COZlep KaHHe
TIOHSITHI; BEPHO MCII0/Ib30BaHbl HAyYHble TEPMUHBI; 1€MOHCTPUPYIOTCS BbICOKUI yPOBEHb YMEHUSsI
OIepupoBaTh HayYHbIMH KaTeropusiMu, aHaIM3UpoBaTh MH(POPMALIUIO, B/laZileHHe HaBbIKaMu

MPaKTUUe CKOM /IesiTeTbHOCTH; 00BeM TeKCTa ONTHUMAJIbHBINA, TEKCT TOCTPOEH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepyas pacCMOTPeH TOJTHO U IMTYOOKO (Ha/iure K/IH04eBbIX TIOJIOKeHHM, MbIceid),
VICTIO/B3YIOTCS 37IeMeHThI BU3yan3aLiis MHPOPMaLiy Kak pe3y/bTar ee 00pab0oTKU (TabUL{bl, CXeMBI,
PUCYHKH), o(hopmsieHre aKKypaTHOe.

— Ha 4 Gana OLeHNBAIOTCS KOHCIIEKTHI, B KOTOPBIX PACKPBITO OCHOBHOE CO/lepKaHue MaTeprana; B
OCHOBHOM I1paBUJ/IbHO JIaHbI OTpe/iesieHHs MOHSITUM U UCT0/Ib30BaHbl HayUHble TEPMUHBI; HO B
oripeZie/IeHUU MOHATHH [J0My1l{eHbl HETOYHOCTH, UMEIOTCS He3HauuTe/IbHble HapylLleHus B
TI0C/Ie/]0BaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKY TIPU UCII0/b30BaHWU HayYHbIX TEPMUHOB,;
00BeM TeKCTa ONTHUMaJTBHBIN, TEKCT TTOCTPOEH JIOTUYHO, K/TI0UeBbIe TI0JI0XKEeHHsI He BCe BbiZle/IeHbI
[0CTaTOYHO YeTKO, O(hOpMJ/IeHUe aKKypaTHoe.

— Ha 3 Gana OLeHNBAIOTCS KOHCIIEKTHI, B KOTOPBIX OTPa’keHO, TOJILKO OCHOBHOE, HO
Heroc/e/j0BaTe/IbHOe COZlepyKaHue MaTepualia; onpezie/ieHust IOHATHI HeloCTaTOYHO YeTKUe; YPOBEeHb
YMeHWs OTIepHPOBATh HAyUHBIMH KaTeTOPHUSIMH, aHA/TM3UPOBaTh MH(OPMALIMIO HEBBICOKHI, HaOMIOAAI0TCS
nipo6esibl U HETOUHOCTH; UMEIOTCsl 3HaUMTe IbHbIe 1Po0esibl B U3/10)KeHUH MaTepuara, BbIBO/bI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH J0MYyIeHbl TeopeTnyeckre omruoku. O6bem TeKcTa oueHb HeOOobIIoH
WM HaoOOPOT TpeBbIllIaeT TpebyeMbii, K/IF0oUeBbIe M0JI0XKeHHs1 He BbljlesieHbl. VIMeroTcst HefjoueThl B
otopmieHUN.

— Ha 1-2 6Gana oLeHMBaOTCs KOHCIIEKThI, B KOTOPBIX He U3/I0)KEHO OCHOBHOE CO/iepkKaHue MaTepuraiia,
U3/I0)KeHue (pparMeHTapHOe, He TI0C/1e/|0BaTe/IbHOE; OTpe/ie/IeHus] TOHATUN He YeTKHe; ypOBeHb YMeHUsI
OIepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALMIO, BlaJleHHsl HaBbIKaMu1
NIPaKTUYeCKOU JieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl He[joueThbl B 0(pOpPMIIEHHMH.

Bomipocs! 15 ceMuHapoB

CeMuHap 1o TeMe OCHOBHbIE K/1aCChl HEOPraHWYeCKHUX COeJMHEHNUH

ITnan:

Oxcuabl (oripefesieHre, KnacCu(pUKKaiys, GU3NKO-XUMMHUUeCKHe CBOMCTBA, CITIOCOOBI TOTyYeHus )
Kucnots! (onpesenenue, Knaccuukkaiys, GU3NKO-XUMHUECKHEe CBOHCTBA, CIIOCOOBI TIOTyYeHus)
OcHoBaHus (oripefiesieHue, KnacCuhUKKaLus, Gr3nKo-xMMUyecKre CBOMCTBA, CII0OCOObI MOTyueHusl)
Cosmu (orpesienieHue, KiacCuUKKaiys, GU3NKO-XUMUUeCKHe CBOHCTBA, CITOCOOBI TIOTyYeHHs)
pellieHye 3a/,a4y

MeTouuecKre MaTepyasbl, Opeesolye MPoLeypy OLleHUBaHHUs OTBEeTa Ha CEMUHApe

I[Tpu olLleHMBaHUY OTBeTa Ha CeMUHape C/lelyeT y/easiTh BHUMaHUe TOMY, HaCKOJIbKO IOJTHO PaCKphITO
cofiep>kaHue MaTtepurasia, YeTKO M MPaBU/IbHO JiaHbl OTIpeiesieHHs], paCKpbITO JIU COZlepyKaHre TIOHSATHH,
BEPHO JI MCIO/Tb30BaHbI HayuHble TEPMUHBI; UCII0/Ib30BaHbI JIM IIPY OTBeTe paHee MpruobpeTeHHbIe
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3HaHWS; PACKPBITBI JIU B ITPOLIeCCe MPUYMHHO-C/IEICTBEHHbIE CBS3H; IeMOHCTPUPYIOTCS BBICOKMU
YPOBeHb YMEeHHUS OTIepUpOBaTh 3HEHUSIMH, aHa/IM3MPOBaTh UH(POPMALIUIO.

Kpurepum o1jeHKH :

- 5 BBICTaBJISIeTCA CTYLEHTY, eC/IU TI0JIHO PaCKpbITO COZlepykaHue MaTeprasia; YeTKO U IPaBU/IbHO JlaHbl
orpe/ie/IeHHs], PaCKpbITO COZiepyKaHue TMOHATHM; BePHO UCII0/Ib30BaHbl HAyUHble TEDMUHBI; OTBET
CaMOCTOSITe/TbHBIN, UCIIO/Ib30BaHbl PaHee MPUOOpeTeHHbIe 3HaHUsI; PaCKPbIThl IPUUMHHO-CJ1e/ICTBEHHbIE
CBSI31; leMOHCTPUPYIOTCS BBICOKHY YPOBEHb YMEHUsI OIePUPOBaTh HayYHbIMU KaTerOpPUsIMH,
aHa/M3UPOBaTh MH(OPMALHIO;

- 4 BBICTABJIITCS CTYLEHTY, eC/IA PACKPBITO OCHOBHOE COZlepyKaHKWe MaTepyara; B OCHOBHOM IIPaBU/IBHO
JlaHbl OripefiesieHus IOHSATHI U UCII0/Ib30BaHbl HAYYHble TEPMHHBI; OTBET CAMOCTOSATe/TbHbIN;
orpe/ie/ieHUs IOHATHM Hello/IHble, JOIYyIlleHbl He3HauuTe/IbHble HapyLleHUs B I10C/1e/10BaTe/IbHOCTH
M37I0)KeHUs1; Hebosblie HeIoCTaTKX TIPY UCII0/Ib30BaHUK HAYYHBIX TEPMUHOB; J€MOHCTPUPYIOTCS
XOPOLLIMI YPOBEHb YMEHUs1 ONeprpoBaTh HAyUHbIMU KaTeropusiMH, aHa/IM3MpOoBaTh MH(OPMaLIO;

- 3 BbICTaB/ISIETCS CTYAEHTY, eC/IM HelOCTaTOUHO PacKphITO OCHOBHOE COZlepykaHue yueOHOro Marepuara,
He TI0C/Ie[JOBaTe/IbHO; OTpe/ie/IeH sl IOHATUI HeZJ0CTaTOYHO YeTKHe; OMyIIeHbl OIIMOKA ¥ HETOUHOCTH B
VICTI0/Tb30BaHUU HAyYHOW TEPMHUHOJIOTHH OTIpe/ie/IeHUs] IOHSATHH; YPOBEHb YMEeHUsI OIlepUpOoBaTh
HayUHbIMHU KaTeropusiMH, aHa/IM3MpoBaTh UH(POPMaLU0 HU3KU;

- 2 BBICTaBJISIETCSI CTY/IEHTY, eC/IM He PacKphITO cofiepykaHue yuebHOro MaTepurasna, U3/I0KeHO
(parmMeHTapHO, OTIpeZie/ieHus! TIOHATHI He YeTKHe; JOMyIeHbl 3HaunTe/TbHble OLIMOKY B MCTI0/Ib30BaHUM
Hay4YHOM TEPMUHOJIOTMU OIpe/ie/ieHrst TOHSITUM; YDOBEeHb YMEHHsI OTlepMpOBaTh HAyUHbIMU KaTeropHsiMHy,
aHa/IM3MpOBaTh UH(POPMALI0 OUeHb HU3KUIA.

JIaGopaTropHasi paGoTra

JTaboparopHasi pabora. Tema: 3aBUCUMOCTh CKOPOCTH XUMUUECKOUM Peaki[iy OT Pa3/InyHbIX (aKTOPOB

Lenb paboThI: MPaKTUUECKUM ITyTeM TIOATBEPAUTb 3aBUCHUMOCTb CKOPOCTU XUMUUECKOW Deaki[uu OT
TIPUPO/IbI pearvpyroliero BellecTBa, OT e€ KOHL[eHTPALMu U OT TeMIlepaTyphbl.

OOopyaoBaHHe W PeaKTHBBI: CITUPTOBKA, CITUYKH, [ep)KaTesb, IITaTUB C TPOOMPKAMM, DPAaCTBODbI
COJSTHOM KUC/IOTBI, YKCyCcHOU KUCOTHI (9 % u 70 %), cynbdaTr Meau, LMHK, MarHUM, >Kene30, Mepekuch
BOZIOpO/ia, OKcKza Maprasua (IV).

Xop pa6oTsI:

OnbiT 1. 3aBMCUMOCTh CKOPOCTH PeaKI[UuM OT NMPHPOJbI pearupyroiyx BelecTB

N3yueHue eausiHusi npupoObl KUCA0Mbl

B oaHy mpoOupKy HaivBaeM 1 MJI pacTBOP COJSTHOM KHMCJIOTBI, @ B JIDYT'YIO — CTOMBKO Ke YKCYCHOM
(omyHaKOBOM KOHLIeHTpaluu). OZHOBPEMEHHO MOMeIIlaeM B HUX TI0 TpaHy/ie 1HKa. B 06enx rpobupkax
TpoTeKaeT peakiiusi 3aMellleHUs C BblJle/leHueM BO/IOpOZa:

B npo6upke ¢ yKCyCHOM KUCTIOTOM BOJOPO/, BBIZIEISIETCS C MEHBIIIEH CKOPOCTBI0. DTO MOXXHO OOBSICHUTH
TeM, UTO YKCyCHasi KUC/I0Ta 00/1a/laeT MEeHBIIIMMH KHUCIOTHBIMUA CBOWCTBAMM TI0 CPAaBHEHHIO C COJISTHOM
KHCJIOTOM.

H3yueHue eausiHusi npupoOobl Memania

B 71Be mpoOUpKK Ha/lbeéM OJJUHAKOBOE KOJUUECTBO COJISTHOM KHC/IOTHI U OIHOBPEMEHHO TTOMECTHUM B HUX
10 KyCOUKY MeTaJlJIOB Pa3HOM MPUPO/IbL: IMHKA U MarHusl. YpaBHeHUs JaHHbIX peaKLvi:

Peakiiist COJITHOM KHCJ/IOTBI C MarHHeM TpoTeKaeT C Oosblliell CKOPOCThIO, TaK KaK MHTEHCHBHEe
BBIZIe/IIeTCST BOAOPO/A. Marauii — 6ojiee akTUBHBIN MeTasll, UeM [IUHK (MarHUM CTOUT B PSAY HaNpsDKEHUM
JieBee LMHKa

OnpiT 2. 3aBUCHMMOCTb CKODOCTH peaKUWy OT IUIOINAAY ITOBEPXHOCTH CONPUKOCHOBEHUS
pearupymroniux Beliecrs
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H3yuenue enusHus cmeneHu u3menbyeHUsi sewjecmed (NOBEpXHOCMU CONPUKOCHOBEHUSI peazupylowjux
geujecmas).

B nBe mpoOupKM HanmbeM 1O 2 MJI pacTBopa MegHOro Kyropoca. OJHOBpeMeHHO TOMeCTUM B OJHY
NpoOMpPKY KYCOK >Kele3HOW TIPOBOJIOKH, a B JPYTyH — >Kejie3HbI mopoiok. B obeux mnpobupkax
IIPOTEeKaeT peakliys 3aMell[eHus] B COOTBETCTBUU C ypaBHEHUEM:

O rmpoTekaHWM peakLUM 3aMellleHusi Mexay cyab@arom Meau (II) ¥ rkene3oM MOXXHO CyAUTH TO
BbI/le/IEHUI0 M3 pacTBOpa BelleCcTBa KpacHO-Oyporo 1Beta — MejAd. [IpuM3HaKu peakiuu ObICTpee
TIOSIBUJIMCh B TIPOOMPKe C TIOPOIIKOM J>Kejie3a, T. K. TIOPOIIOK jKele3a WMeeT OOMbIIyI0 I/I0Majb
TIOBEPXHOCTH COTIPUKOCHOBEHHUSI C PAacCTBOPOM MeAHOro Kyropoca. Mbl BUAWM, UTO H3MesbueHue
BellleCTBa MPUBOZUT K MOBBILLIEHUIO CKOPOCTH PeakLvu.

OmnbIT 3. 3aBUCHMOCTDb CKOPOCTH PeaKIUM 0T KOHLEHTPALUU UCXOJHbIX BelleCcTB
B aBe mpobupky moMecTyM TI0 2 TpaHy/Ibl I[MHKA ¥ OCTOPOKHO TIPUILEM TI0 2 MJT paCTBOPOB YKCYCHOM

KHCJIOTBI: B TIEPBYIO TIPOOHMPKY — 9%-HBII YKCYyC, a BO BTOpyto — 70%-Hyto KucioTy. Peakijusi mpoTekaeT
ObicTpee B TOM MpoOMpPKe, B KOTOPOU Oosbliie KOHLIEHTPAL[UST YKCYCHOW KHUCIOTHI.

OmnbIT 4. 3aBUCMMOCTb CKOPOCTH PeaKIUH 0T TeMIiepaTrypbl
B aBe mpoOupku ¢ 1 M1 CONMSIHON KUC/IOTOM OAMHAKOBOM KOHILIEHTpAI[UM Z00aBUM 110 1 rpaHysie IMHKA.

OpHy u3 MpoOMpOK HarpeTb B IUlaMeHH CIUMPTOBKU. HabmropaeM, yuTo TpU HarpeBaHWM CKOPOCTh
BbI/le/IeHus1 BoJopozia yBesnnurBaeTcsi. CKOPOCTh peakliiy 3aBUCHT OT TeMIieparypbl, IIpU KOTOPOW OHa
TIPOBO/IUTCSI.

OmnpIT 5. 3aBUCMMOCTDb CKOPOCTH PeaKIUM 0T YYacTUsA KaTaau3aropa
B crakan HanmbeM 3%-HbIli pacTBOp MepeKUCH Bojopofa. Ilepokcuj BoAopoja — OuYeHb HEeNpOuHOoe

BeIIeCTBO U JIETKO pa3/iarae€TCda Ha BOAY W KUC/IOPOA:

[Tpu OOBIUHBIX YC/IOBUSIX PeaKlvsl Pa3/IoKeHHs MePOKCH/Aa BOAOPO/Ja MPOTEKaeT Me[JIeHHO, TTPU3HAKOB
peakiuy (T. e. BbiieJieHUs] Ty3bIPDHKOB ra3a) Mbl He HaOsromaeM. /lo6aBMM B CTakaH C TIePEKUCHIO
BOJIOPO/Ia HEMHOTO UepHOTo Topoiika okcuga maprania (IV). HabmomaeM WHTeHCHBHOe BbIJje/IeHHE
Ny3bIpbKOB rasa. BHeceM B (TakaH T/EOIIyI0 JIYyUMHKY — OHa pasropaercsl, CJie[0BaTe/bHO,
BBIJIE/IAFOLMMICS Ta3 — KACA0po/. [ToueMy npy BHeCeHUM B CTaKaH OKCH/la MapraHiia CKOPOCTb peakLu
yBeMuuiachk? [leslo B TOM, UYTO OKCHJ, MapraHuja sB/seTCs KaTajyd3aTopoM peakLuu pas/iokKeHUs
nepokcua Bogopoa. Karanmsarop, yuacTBys B peakiiy, YCKOPSIET ee, HO CaM B Hel He pacxXofyeTcs.

MeToauuecKre MaTeprasbl, ONpe/eIsiolye TPoLeypPy OLleHUBaHKs BbITIO/HeHUs [JTabopaTopHast
pabota] pabor

OrnucaHye MeTOIUKY OLIeHUBAHUS BBITIO/IHEHHST TabopaTOPHBIX paboT: OljeHKa 3a BHITIO/THEHHe
nabopaTopHBIX PaboT CTABUTCS HA OCHOBAHWH 3HAHUS TEOPETUYeCKOTO MaTepuraa Mo TemMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MPaKTHKe, paboThl ¢ 000pyJ0BaHUeM, aHATU3UPOBaTh
pe3y/bTarhl paboThI.

Kpurepuu ouesnku (B 6a/1ax):

- 5 6asIoB BLICTAB/ISIETCS CTY/IEHTY, eCJIA JeMOHCTPUPYIOTCS 3HAHUS TeMBI, LIeJIU U 3a/ja4 J1abopaTopHOi
pabotel, Xofa paboTkl, IEMOHCTPUPYETCS TIOJIHOE 3HaHKe TeOpeTHYeCKOro MaTrepuasa Io TemMe
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETe Ha KOHTPOJIbHBIE BOTIPOCHI);
JeMOHCTPUPYIOTCSI YMEeHUS ¥ HaBBIKK PaOOTHI C KOMITBIOTEPOM U rpaduueCKUMH PefaKTOPaMH,
NIpUMEHEeHVsI 3HAHUSI Ha TIPAKTHKe, aHa/T|3a Pe3y/ibTaToB paboThl U (GOPMYIMPOBAHUE BBIBOZIOB, B/Ia/ieHHe
HaBbIKaMU TIPUKJIA/IHOM /IesiTe/TIbHOCTHY;
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- 4 Ganna BBICTAB/ISIETCS CTYAEHTY, eC/IU IEMOHCTPUPYIOTCS 3HaHUSI TEMBI, 11e/IH U 3a7iau J1JabopaTopHOM
pabotel, Xofa paboTkl, IEMOHCTPUPYETCS HeloIHoe 3HaHWe (paKTHU4YeCKOro MaTeprasa o TemMe
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETE Ha KOHTPOJIbHBIE BOTIPOCHI);
JIEMOHCTPHUPYIOTCSI HEKOTOpPbIE HEZOCTAaTKH YMEHUs pab0oTaTh C C KOMIIbIOTEPOM U rpaduueCKUMHU
pe/lakTopaMu, IPUMEHSITh 3HaHUs Ha MPAKTHUKe, HeJJOCTAaTKK B/Ia/|eHNs] HABBIKAMU MTPUKJIAHON
JieTeIbHOCTH U CITIOCOOHOCTH aHA/IM3UPOBAaTh Pe3y/bTaThl PabOThI, (HOPMY/TUPOBATh BBHIBOJIBI,
TIPOC/IEXKUBATh IPUUHUHHO-CJIeZICTBEHHbIE CBSI3U;

- 3 6ana BBICTAB/ISETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCSI HEeTIO/THbIe 3HAHUS Lie/IM U 3afiau
nabopatopHoi paboTkI, X0fla PabOThI, IEMOHCTPUPYETCS HETIOTHOE, HECUCTEMHOE 3HaHHUe
TeOpeTHUeCKOro Marepuarsa 1o Teme labopaTopHoil paboTh! (B mporjecce 06CyK/eHus, IPH OTBETe Ha
KOHTPOJIbHBIE BOTIPOCHI); A€MOHCTPUPYIOTCS 3aMETHbIE HEIOCTAaTKU B YMEHUH Pab0TaTh C KOMITBEOTEPOM
¥ rpaduueCcKUMU PeIakKTOPaMH, TIPUMEHSITh 3HaHWsI Ha MPAaKTHKe, HeJIOCTaTOUHO BJIa/ieeT HaBbIKaMU
TIPUK/IaJHOM JesiTe/TbHOCTH, CIIOCOOHOCTBIO aHA/IM3UPOBAaTh Pe3y/bTaThl paboThl U GOPMYIUPOBATh
BBIBO/IbI, ITPOC/IEXKHUBATh IIPUUHUHHO-CJI/ICTBEHHbBIE CBSI3H;

- 0-2 Gasia BBICTAB/ISIETCS CTY/AEHTY, €C/TH IeMOHCTPUPYIOTCS TTOJTHOE WJIK TIOUTH TIOJTHOE OTCYTCTBUE
3HaHWs LeJIM U 3afiau 1labopaTopHOii paboThl, X0Aa paboThl, ZeMOHCTPUPYETCs TI0JTHOe HJTH TIOUTH TI0JTHOe
OTCYTCTBHE 3HaHUSI TEOPETUYECKOTO MaTepurasa ro TemMe j1abopaTtopHOii paboTsl (B mporjecce
00Cy>K/IeHsI, TIPY OTBETe Ha KOHTPOJIbHBIE BOMIPOCHI); IEMOHCTPUPYIOTCS 3HAUUTE/IbHbIE HEZOCTATKU
yMeHHs paboTaTh C KOMITBIOTEPOM U rpadrueCcKUMU PeIlakTOpaMu, IPUMEHSITh 3HaHUs Ha TPAKTHKE,
B/IaZIeHUs] HAaBbIKaMU TIPUKJ/IaZIHOM AeATeTbHOCTH, CIIOCOOHOCTH aHA/IM3UPOBAaTh Pe3y/bTaThl PaOOTHI U
(hopMyMpOBaTh BBIBO/IBI, TIPOC/IE)KUBATh IPUUYMHHO-C/IeZICTBEHHBIE CBSI3M.

3auer

3aueT SIB/ISIETCS] OLIEHOYHBIM CPeZICTBOM /[I/Isl BCeX 3Tari0B 0CBOEHUsI KOMITeTeHI[WH.
[IprmepHBbIe BONPOCHI K 3a4eTy, 1 Kypc / 2 ceMecTp

Ornpezenienvie v nipegMeT XuMur. OCHOBHBIE 3Tarlbl Pa3BUTHUS XUMHUU.

OCHOBHBIE M0/I0KeHUSI aTOMHO-MOJIEKY/IIPHOTO YUYEeHHUs.

3aKOoH MOCTOSIHCTBA COCTaBa. XMMu4eckue popmysbl. MosisipHas Macca.

3aKOH COXpaHeHHs MaCChl BelljeCTB. XMMUUeCKUe YPaBHEeHMUs.

3akoH ABora/ipo. MonsipHbIii 00beM ra3os.

Crpoenue atom. CoBpemeHHasi MOZie/Ib CTPOeHUs aToMa. KBaHTOBBIe unc/ia

[Tepropnueckuii 3aKOH U NepUOAMUEeCKast CUCTeMa XUMUYeCKuX 1eMeHToB [I.11. MeHnzeneesa.

3HaueHre NepUoJUYeCKOr CUCTeMbl XUMUYeCKUX 31eMeHToB [I.V1. MeHgeneesa.

8. Xumuueckas CBsI3b U CTPOEHHeE BelllecTBa. TUMbl XUMUUYECKOW CBSI3U: KOBaJleHTHasl, MOHHaf,
MeTa/yInyecKasi, BOZOPOAHas.

9. MexaHu3m obpa3oBaHUs KOBaJIEHTHOM CBSI3U: K/laCCUYeCKUH, JJOHOPHO-aKLIeITTOPHbIN. DHePrust
XUMHUYECKOU CBSI3U, KPATHOCTbH CBS3H.

10. Tursl KpUCTa/UVIMUECKUX peLIeTOK: aTOMHasi, MOJIeKyJIsipHasi, MeTa/ylnueckasi, MOHHasl.

11. BakHeu1Me K1acCbl HeOPraHAYe CKMX BellleCTB: TTPOCThIe BelleCTBa, OKCU/bI, KUC/IOTHI,
OCHOBaHWUs, COMU, UX OMNpe/ie/ieHus U KnacCu(UKaLys.

12. Knaccudukarys xuMr4yeckux peakuyii. [IpyBeuTe nprMepsl pa3HbIX TUIOB XUMHYeCKUX
peaxLuil.

13. IlonsiTue o pactBopax. Knaccudukaims pactsopos. [Iporjecc pacTBopeHusl.

14. KonuecTBeHHasl XapakTepyCTHKa COCTaBa paCTBOPOB: MacCOBasi [i0/1s1 PACTBOPEHHOIO BelleCTBa,
MOJISIPHast KOHL|eHTpaLysl pacTBopa.

15. Dnekrponutrueckas guccoupanusi. CTeneHb JUCCOLUALMHA.

16. Peakij 0OMeHa B BOZHBIX paCTBOpAxX 3/M1e€KTPOIUTOB. VIOHHbIE peakl[uM ¥ ypaBHEHHSI.

17. Ouccoumanms Boasl. BogopogHeiii nokasatesns (pH pactBopoB). Cpesja BOAHBIX paCTBOPOB
3JIeKTPOJIUTOB.

18. T'uaponu3s coneil.

NoukwWhE
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19. OkucUTeNbHO-BOCCTAHOBUTE/IbHBIE peakiuu. Turbsl OBP.

20. DJyieKTpoJIU3 pacriaBa U pacTBoOpa

21. DHTaNLNUA U SHTPONUA. 3aKOHBI TePMOJUHAMUKYU

22. XyuMHueckast KUHeTHKa. 3aBUCUMOCTb CKOPOCTA XMMUUECKOU peakliMy OT Pa3/IMYHbIXb ()aKTOPOB

MeToarYeCKre MaTepuasbl, OTIpeZestolye TIPoLielypy OLleHUBaHUs 3aueTa

3aueT BBICTAB/ISIETCS 110 PEUTHHTY, B 3aBUCUMOCTH OT 3(h(EKTUBHOCTH pabOThI B MPOL[ECCe U3YUeHHUS
JUCLIATUTAHBI, YTO OTIpe/Ie/IsieTCsl KOIMYeCTBOM HabpaHHBIX 0asIIOB 3a BCe BUBI 3a/laHUH TEKYILETO U
pPyOeXXHOro KOHTPO/Ist3auTeHO — oT 60 10 110 6annoBHe 3auTeHo — oT 0 10 59 6asIoB.

Ba}l[aHl/lﬂ AJIA IIPpOBeACHUSA HpOME)KYTOHHOﬁ aTTeCTdllun OﬁyanOH_H/IXCH

IMpomedxicymouHas ammecmayusi o JUCLUIIMHE TIPOBOAUTCS B (popMe:

2 ceMecCTp - 3auerT.

[TpoBepsieMbIMA Ha TPOMEXYTOUHOM aTTeCTaldyd S7eMeHTaMU CO/Iep>KaHUsl SIB/SIOTCS TeMbl
JVCLIATITUHBI.

[171s1 IpOBEpPKU 3HAHULI UCTIONMB3YHOTCSI BOMIPOCHI U 33/laHus B PA3/IMUHBIX (popMax.

YmeHusi, Haeblku (uau onbim OesimeabHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TOMOILBIO
KOMITeTeHTHOCTHO-ODUEHTHPOBAaHHBIX 33/jau  (CUTYallMOHHBIX, TMPOU3BO/JCTBEHHBIX WA KeHCOBOro
XapakTepa) U Pa3/IMYHOro BU/la KOHCTPYKTOPOB.

Bce 3ajgaud sABMAOTCS MHOroxXofoBbIMM. HekoTopble 3ajjaun, TMpOBEpSIIOL[ME YPOBEHb
c(hOpPMUPOBAaHHOCTHA KOMIETeHIUM, SIB/SIIOTCS MHOrOBapUAaHTHBIMU. YacTb yMeHHWM, HaBBbIKOB U
KOMTIETEHI[UM TpSIMO He OTpakeHa B (HOPMY/IMPOBKax 3a/au, HO OHHU MOTYT ObITh IPOSIBIEHBI
00y YaroIIIMMUCS TIPU UX PEIeHUH.

B kak/IbIii BApMAHT BKJIFOYAIOTCS 3a/laHUs 110 KaXK[JOMY TIPOBepsieMOMY 37IeMeHTY COJiepyKaHusi BO
BCEeX Tepeurc/eHHbIX Bbillle (OpMax W pa3HOr0 YpPOBHS CJIOKHOCTU. Takoil ¢opMar T03BOJSIET
OOBEKTUBHO OTpe/IeIUTh KaueCTBO OCBOEHHS OOyuaroIMMHCSI OCHOBHBIX 3JIEMEHTOB CO/I€PKaHMUSI
JTVCLIMTIJTUHBI U YPOBeHb C(hOPMUPOBAHHOCTH KOMIIETEeHLIU.

@®oH/| OI]eHOUHBIX CPE/ICTB /I/IA MPOBe/JeHUsI MPOMEeXYTOUHOU
arTecTanuu 00y4aromUxcs Mo JUCIUILIMHE MPH MC0/Ib30BaHHU MOAY/IbHO-
PelTUHTOBOM CUCTEeMbI

Kputepusimy oOLleHHMBaHUSI TIPU MOZY/IbHO-PEUTHHIOBON CHCTeMe SIB/SIOTCST Oasiibl, KOTOpble
BBICTaB/ISIIOTCSL TIpero/jaBaresieM 3a BUJbl [ieSITeTbHOCTH (OLileHOUHble CPeZCTBA) M0 MTOraM H3yuyeHUs
Mozyelt (pa3zesioB JUCLUILIMHBI), Iepeurc/IeHHbIX B PeUTHHT-T/IaHe JUCLIUIIIAHBL:

0/ 3auema: TeKyLM KOHTPO/Ib — MakcuMyM 50 6asiioB; pyOeXHbIl KOHTPOIb — MakCuMyM 50
6as1oB, roorpuTebHbIe 6amTbl — MakcumyMm 10.

[ITkanb! OL}eHUBaHUSI:

011 3auema:
3auTeHO — oT 60 zo 110 pefiTuHTOBLIX OaIoB (BK/IOUasi 10 MOOIIpUTE/TEHBIX 0asIoB),
He 3auTeHO — oT 0 710 59 PeUTHHTOBBIX 0AJIIOB.

PelTHUHI-TVIaH AU CIUTITUHBI
Tabsnuria epeBo/ia 6asyIoB TEKYIEr0 KOHTPOJIS B Oa/UIbl peUTHHTa

5/ 5| 5|5 5| 5[ 5| 5| 5] 5

0 0] 0]0] 0] O] O] 0] 0] O

1 S| 3] 2|2 1) 1] 1] 1] 1] 1
51413 2] 212|221
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3 514 3| 3| 3] 2| 2] 2
4 5| 4| 4] 3| 3| 3| 2
5 5| 5| 4] 4| 3] 3
6 5| 5| 4] 4] 3
7 5/ 5| 4| 4
8 5| 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIIWHLL IpeacTaBaeH B [Ipunoxkenuu 1.

5. IlepeyeHb OCHOBHOW W [ONO/IHUTEJbHON Yy4eOHOW JIMTEpaTyphl,
Heo0X0JUMOH /IJIs1 OCBOEHHS JUCIUTITHHBI

5.1. OcHoBHas yuyeOHas MTEpPaTypa

1. Tlamnos, H. H. O01as u Heopranuyeckasi Xumust [ D71eKTpoHHBIHN pecypc] : yuebnuk / H. H.
[TaBnoB .— 3-e u3., ucnp. u gomn. — CII6. : Jlans, 2011 .— 496 c. — .—
<URL:http://e.lanbook.com/books/element.php?pl1_id=4034>.

5.2. lonostHUTe/IbHAsA yuye0Has IuTepaTrypa

1. CeepayioBa, H.[I. O611ast ¥ HeopraHuueckast XMMHS: SKCIIEPUMeHTa/IbHbIe 3a/1aud U yITpaKHEeHUsT
[DnekTponHbIi pecypc] : yuebHoe nmocobue / H.J]. CBepasioBa. — DeKTpoH. fiaH. — CaHKT-
[MetepOypr : Jlanb, 2013. — 352 c. — Pexxum pocryma: https://e.lanbook.com/book/13007

5.3. ipyrue yue0Ho-MeTO{HUeCKHEe MaTepHaJIbI

6. Ilepeuenr WH(OPMALMOHHBIX  TEXHOJIOTHH, HCHOO/b3yeMbIX MNPH
OCyILIIeCTB/IeHUH 00pa30BaTe/IbHOr0 TMPOLecca Mo AUCHUIUIMHE, BK/IOYas MepeyeHb
MpPOrpaMMHOr0 ofecrieyeHusi M HWHGPOPMAMOHHBIX CIHPABOYHBIX cUCTeM (MPH
Heo0X0AMMOCTH)

ITepeueHb pecypcoB MH(GOPMaALHOHHO-TE/IEKOMMYHUKALUOHHOMN ceTH «VIHTepHeT» U
MPOrpaMMHOr0 o0ecrneuyeHHs, He00X0AMMBbIX /I/Isi 0CBOEHHS JUCIUIT/THHBI

1. Hayunas snektpoHHast oubmoreka eLIBRARY.RU [OnekTpoHHbIii pecypc]. — Pexxum goctymna:
https://elibrary.ru/.

2. DnekTpoHHasi bubMoTeuHas cucteMa «JIaHb» [DneKTpoHHbIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTteTckasi 6ubmoTeka oHnaiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. DnektpoHHast oubmoreka YYHuUT [OnekTpoHHbIH pecypc]. — Pexkum goctyma:
https://elib.bashedu.ru/.

5. Poccutickasi rocygapcTBeHHasi 6uboTeka [ DneKTpoHHbIN pecypc]. — Pexxum pocTyma:
https://www.rsl.ru/.

6. HauwmoHanbHas 3eKTpoHHast OnbroTeka [DnekTpoHHbIN pecypc]. — Pexxum goctyma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HauuoHasnbeHas ruiatdopma OTKpbITOro obpa3oBaHust npoed.ru [DseKTpoHHBIN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.
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8. JnekrponHHoe obpa3zoBanue Pecrybivku BammkopTocTas [DnekTpoHHSIA pecypc]. — Pexxum
pJocrymna: https://edu.bashkortostan.ru/.

9. WMHdopmaloHHO-TIpaBoBoM nopTtas I'apaHT.py [D/1eKTpoHHSIH pecypc]. — Pexxum foctyna: http://
www.garant.ru/.

IIporpaMmMHoe obecrieueHue

1. LIBREOFFICE - JoroBop Ne0301400003023000002 ot 14.03.2023 (6eccpoYHbIif)

ACD/ChemSketch - BecrinatHast iuiieHsus https://www.acdlabs.com/solutions/academia/

3. Maremarnueckuii naket Maxima - becrniiatHas nvieH3us
http://maxima.sourceforge.net/ru/index.html

4. Marematnueckuii naket Scalib - BecriiatHas nuuensus https://www.scilab.org/about/scilab-open-
source-software

5. OmnepaumonHas cucrtema Astra Linux - [Jorosop 0301400003023000002 ot 14 mapra 2023
6eccpouHo

6. Bbpaysep Google Chrome - becrinatHas nuiieH3us

https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

bpaysep fAnzekc - BecrinatHas nunensus https://yandex.ru/legal/browser_agreement/index.html

Pascalabc, Pascal ABC.NET - BecrisiaTHast iviieH3us https://pascal-abc.ru, http://pascalabc.net

9. IIporpamma asst 06paboTku ssmMp criekTpoB SpinWorks - BecrinatHast nutjeH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

N

® N

7. Onmcanue MaTepHa/IbHO-TEXHHYECKON  0a3pl, HeoOXoguMMoW /IS
OCyII[eCTB/IEHUsI 00pa30BaTe/IbHOTO MPOLeCCa Mo AUCIHUIITHHEe

HanmeHnoBanue Bup 3ansitui HanmeHoBaHue 000pyoBaHHUs,

CrieL[Maau3upOBaHHbIX MPOrpaMMHOTO 0becTieueHust

ayUTOpUii, KAOMHETOB,

naboparopuit

Aynurtopust 11(bD) JlektmonHast, CemuHapckas, [is | [locka, ubrm, KoMMyTaTop,
KOHCY/IbTaLWH, [I7is1 KOHTPO/ISi U | KOMITbIOTED, Mebesib (CTOMbI /171st
arrecraluu KOBOPKUHT 30HBI).

[TporpaMmMHOe obecrieueHHe
1. ACD/ChemSketch
2. MaremaTtuueckuii riaket

Maxima

3. MareMaTnueCcKUM MakeT
Scalib

4. LIBREOFFICE

5. Pascalabc,

Pascal ABC.NET

6. Ilporpamma gns
06paboTKY IMp CITEKTPOB
SpinWorks

Aypuropus 12a(b®d) st XxpaHeHus1 000py/[0BaHUS Komriniekt Bu3yanu3saruu Ha 6ase
canon, MeJIbHULIA 3epHOBasi,
MUKPOCKOII, HUTPOTeCTep, CBU-
Treyb, XMMHUUeCKast [0Cy/a,
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xpomatorpad.
[TporpammHoe obecrieueHve
1. LIBREOFFICE

Ayputopus 22(bD)

JlexunoHHast, CemuHapckas, s
KOHCy/IbTalliH, 111 KOHTPO/IS U
arrecraluu

Anmapar kuria, 6apomeTp, BeChl,
ra3oMeTp, 0CKa, Me0Oerb,
MeJULIMHCKAsI arTeuka, TUTUTKA
3/IeKTpUUeCKasi, IPOeKTop, Ced,
Cpe/ICTBa TIO>KapOTYIIIeHUs,
yueOHO-MeToAnYeCKHe
Marepuasbl, yueOHO-Har/IsiIHbIe
Marepuarbl, yueOHbIN Habop,
XUMHYecKasi ocyzia, mkag
BBITSDKHOM, 9KpaH.

Aynutopus 42(bD)

[lnst camocTosiTeNIbHOM paboThl

Komnbtotep, meberb, IpuHTEp,
yueOHO-MeToAnYeCKUe
Marepuabl.
[TporpammMHOe obecrieueHue
1. LIBREOFFICE
2. OmnepanoHHas cucrema
Astra Linux
3. bpaysep Google Chrome
4. bpay3ep AHgekc

YuraneHed 3a1(dM)

[ln1st caMoCTOSITeNTbHOM PabOoTHI

KomnbroTep, KCepokc, Meberb,
TIpUHTED, YueOHO-MeTo[uueCcKue
Marepuabl.
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. OrmepanoHHas cucTeMa
Astra Linux
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