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PABOYAS ITPOI'PAMMA TUCHUIIJIMHBI

OO0mas xumus (HeOpraHUYecKasi U AHAJTUTHYECKAS)

Hanpasnenue 06.03.01 buonorus
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Bnanukaskas 2024



[IporpammMa coctaBieHa B cooTBeTcTBUU ¢ DepepalbHBIM IoCyIapCTBEHHBIM 00pa30BaTEIbHBIM
crazapToM no HanpasiaeHuto 06.03.01 buonorus, yTBep:KIeHHBIM IpHKa30oM MHUHHCTEPCTBA HAyKH U
BbIciiero oOpasoBanusi Poccuiickoit @enepamuu ot 7 aprycra 2020 roma Ne920, ydeOHBIM MIaHOM
MOJroToBKM Oakanapa o Hanpasienuto 06.03.01 buonorus, yreepkaeHHbIM YuyeHbIM coBeToM @I BOY
BO «COI'Y» (mpotokon Ne 8 ot 28.03.2024 1.).

PaGouass mporpamma ytBepkaeHa B coctaBe OIIOIl mo nampaBnenuro 06.03.01 buosorwus,

yTBepxkaeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» (mpotokoin Ne 8 ot 28.03.2024 r.).

CocraButens: Araesa @.A., noneHT Kadeapsl 0011l 1 HEOPraHUYECKONH XUMHUH.

Pabouas mporpamma oOCyaeHa 1 YTBEpXkK/IeHa Ha 3aceAannu Kadeapsl oOmiel 1 HeOpraHuYecKon XUMHUH
(mpotokon Ne 7/23-24 ot «14» deBpans 2024 r.).

OnoOpena coBeToM (pakynbTeTa XUMHH, OMOJOTHH U OMOTEXHOJIOTUH
(mporoxomn Ne 6/23-24 ot «16» ¢espans 2024 r.)



1. CrtpykTypa u 0011asi TPY10€MKOCTb THCHUIIIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI cocTaBisieT 180 yacoB (5 3a4€THBIX €IUHUII).

Ounas hopma 00yUCHHS

3aounas hopma o0ydeHuUs

Kypc 1 -
Cemectp 1 -
Jlexin 36 -
[MpakTrHdeckue (CEMUHAPCKUC) 3aHSTHS - -
JTaGopaTopHbIe 3aHATHS 54 -
Koncynapranun - -
HWTOro ayauTOpHBIX 3aHITHIA 108 -
CamocrostenbHas pabora 54 -
KypcoBas pabora - -
dopmMa KOHTPOJIS DK3aMeH -
Dk3amMeH 1 cem., 36 4. -
3auer - -
OO011ee KOJIMYECTBO YaCOB 144 (4 3.¢.) -

Ounas popma oOyueHus

3aounas gopma oOydeHHs

Kypc

1

2. Hean ocBOeHMsT M CHUTINHBI

IeassMH OCBOCHHUS JTUCIUTIINHBI

OO6mrast xuMusi (HEOpraHWYecKass M AaHAJIUTHYECKas) B
COOTBETCTBHUH C MPO(EeCCHOHATBHBIMU CTaHAPTAMU SIBJISIFOTCS:

(dbopMHpOBaHHE MTPEICTABICHHUMN O CYIIIHOCTH XUMUYECKUX SIBICHU;
CO3/1aHH€ TPOYHBIX 3HaHWM (PyHZAMEHTaJIbHBIX TMOHATHI, 3aKOHOB XMUMHH, XMMHUYECKHX CBOWCTB

DJICMCHTOB M HUX COCHHHCHHﬁ;

OCBOCHUEC TCOPECTHUYCCKHUX OCHOB COBpCMCHHOﬁ XHUMHH, €€ MCTOAOJOIHYCCKHUX IMOAXO0J0B M IIOHHMMAaHUC

MpOoUECCOB KUBHEACATCIBHOCTH HA OCHOBEC XUMUUYCCKUX peaKuHﬁ;

copMHpOBaHUE IMPEACTABICHUS O BO3MOXXHOCTH NMPUMEHEHHUS 3aKOHOMEPHOCTEH M METOJIOB XMMHHU B

HpO(I)eCCHOHaHBHOﬁ ACATCIBbHOCTH OHOJIOTOB.

3. Mecro nucuumiaunbl B cTpykrype OITIOIL

Jucuummna O61mas Xxumus (HeOpraHndeckas 1 aHATUTHYECKas) OTHOCUTCS K 0053aTEIbHOM YacTH
broka 1. JIucuumimuasl (MOIyH) Y4eOHOTO TJIaHA MOJATOTOBKH OakayiaBpoB mo HampasieHuto 06.03.01
Bbuonorus umeer nnaekc B yueonom miane 51.0.17.
JlaHHAs1 TUCIUILTMHA AaeT BO3MOXKHOCTH MOJYYUTh 3HAHUS, YMEHUS M HABBIKH, HEOOXOIUMBIE IS
M3YUYEHHS CIEAYIONIMX JUCLUUIUIMH y4eOHOTO IUIaHa: OpraHuveckas U (PU3KOJUIOMAHAS XUMHUA, (PU3HUKO-
XUMHAYECKHE METO/IbI aHAJIM3a B OMOJIOTHH, OMOXUMHSI, HEKOTOPBIC CTICIIUAIBHBIC JUCIUTUINHBL
Jlnst u3ydeHus AaHHOTO Kypca CTYIEHTHI JOJDKHBI OBJIAJETh 3HAHUSMHU OCHOB XUMHUHU U (DU3UKH,
HAYYHBIX 3aKOHOB €CTECTBO3HAHMS.
TpeboBaHMs K BXOJHBIM 3HAHHUSM O0YUYaIOIMIUXCSI:
Jns uzydenuss mucuuiuimHbl OOmias Xxumusi (HeopraHWuyeckass M aHAIMTHYECKas) HeoOXOAUMBI

3HaHUS, YMEHUSA U HaBBIKU, (OPMHUpPYEMBIE CIEAYIOUIMMH JUCHUIUIMHAMH IIKOJIBHOW MPOrpamMMsbl: (U3

CTaHJIaPTOB CpeaHero ooOmiero (MmoJHOTO) o0pa3oBaHUs): XUMHs, OWoNOrHs, (U3MKa, MaTeMaTHKa W

nHpopMaTHKa.

3HaTh:

J7is oOcBOCHUS JaHHOW y4eOHOW AWCIMILTUHBI CTYJCHT JTOJKEH:

- OCHOBBI XUMHHU U (PU3UKH 10 TIPOTpaMMe CPEIHETO (TTOJIHOTO) 001Iero oopa3oBaHus;

YMeTh:

- peuaTh NpoCTENIINE PaCYETHBIE 3a/1a4H;



Baagersn:

- HaBBbIKaMU IIPOBEJICHUS SKCIIEPUMEHTAIBHBIX PaboT

6 Ilemarornueckuii A/04.6
KOHTPOJIb U OIICHKA
OCBOCHUS
JIOTIOJIHUTEIILHOM
obmeobpazoBareinb

HOHM IIPOrpaMMBbl

4. TpeGoBanus K pe3yJbTaTaM 0CBOCHHS JUCHUIUIMHBI (KOMIETEHIIMH 00y4aI0IIerocs,
(¢opmupyembie B pe3yabTaTe 0CBOCHUS] TUCHHUILIMHBI(MO1Y/JIs1)

[Ipornecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH HAa (JOPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHIA:
Oomenpodeccuonanbubie komnerenuuu (OIK):

(OIIK-6);
(OTIK-8).

Kon n HanMeHOBaHMe HHIMKATOPA J0CTHKeHHs 001enpogecCHOHATIBHOM KOMIIeTeHIIMU:

OIIK-6.1.
OIIK-6.2.;
OIIK-8.1.

B pe3ynbrate 0CBOGHUS TUCIUILTMHBI 00Y4alOUIHiCs JOIKEH:

3HaTh:
e (OIIK-6);

e (OIIK-6, OTIK-8).

YMerh:

® pelarb KOHKPETHbIE pakTuueckue 3aaauu (OI1K-8);

® paccuuThIBaTh BaXKHEHIINE XapaKTEpUCTHKU pacTBOpOB (KoHLEHTpauuio, pH pacTBopoB

AJIEKTPOJIMUTOB, KOHCTAHTHI IUCCOIMAIINN U THAposn3a u Ap.) (OIIK-6, OITK-8);

® [IPOBECTHU IKCIIEPUMEHT, CONOCTABUTH IOJYyYEHHBIE PE3YyJIbTaTbl ¢ U3BECTHBIMU JIUTEPATYPHBIMU
WIA TIPaKTHYECKUMH JIaHHBIMHU, MPOAHAIM3HPOBATH, CAETATh BBIBOJ U MPHUHATH OOOCHOBAaHHOE

pewenue (OIIK-8);
® [IPOTHO3UPOBATH HA OCHOBE MH(POPMAIIMOHHOTO MTOUCKA KOHKPETHBIE CBOMCTBa BeriecTB (OITK-6).

Baagern:

® MCTOJAaMHM IUIaHAPOBAHU M IIPOBCIACHUA XUMHUYCCKOT'O SKCIICPUMECHTOB, BI)I60pa " UCII0JIb30BaHUA MCTOJ0B

00pabOTKH SKCIIEPUMEHTAILHBIX JaHHBIX M OLIEHKH pe3ynbTaToB dkciepuMenTa (OI1K-8);

® HaBBIKAMM OIIPCACICHHUA XHUMHYCCKUX CBOMCTB BCIIECTB, TCXHHUKHU IIPOBCIACHUA OKCICPUMCHTOB U

CTaTHCTUYECKON 00paboTKU IKCTIepuMeHTANBHBIX NaHHbIX (OITK-6, OITK-8);

®  METOJaMHM OIEHKH ITOTpENTHOCTeH MpH nmpoBeaeHn: 3kcnepuMenToB (OITK-8).

bU3UKHA, XUMUH,
HayKk o 3emiie U
OHOJIOT 1Y,

XMMHH U HayK O 3emJie,
aKTyaJbHbIE TPOOIEMBI
OMOJIOTMYECKUX HAyK U

Koa n HNuankarop CTpyKTYpHBIE 3JIeMEHThI KOMIIeTeH U1
HanMeHOBaHUe AOCTHKEHUSI (B pe3yJbTaTe 0CBOEHMA AUCHHMIJIHHBI
KOMIIeTeHI[UH KOMIeTeHIUH o0yvyaroummiics 10JIKeH 3HaTh, YMeTb, BJIa/1eTh)
OIIK-6 — | OIIK-6.1. 3HaTh:
Crniocoben 3Haer OCHOBHBIE | - TEOPETHMUECKHE OCHOBBI XMMHMHM KaK HayKH O
UCTIONIB30BAaTh B | KOHIENIIMA ¥ METOBI, | BEIIECTBAX, OCHOBHBIE KJIACCHl HEOPraHMYECKUX
npoecCUOHAIbH | COBPEMEHHBIE BEIIECTB, HUX CTPOCHHE, CBOWcTBa M 00IacTH
Ol JeATeNIFHOCTH | HalpaBJICHUS NPUMEHEHHS
OCHOBHBIC 3aKOHBI | MAaTEMaTUKH, (U3UKH, | YMeTh:

MIPUMEHSATH TEOPETHUECCKUE XUMHUYECCKUE 3HAHUS K
KOMIIOHCHTaAM 6I/IOJIOFI/I‘I€CKI/IX CUCTEM
Baanern:




MPUMECHSITh MIEePCTIEKTHBBI - OCHOBHBIMHU METOJIJaMH TEXHUKU OE€30MMaCHOCTH
METO/IbI MEXIUCHUTIITNHAPHBIX

MaTEMaTHYECKOTO | MCCIEIOBaHUM;

aHa3a 11 OIK-6.2. YmMmeer | 3HaTh:

MOZCIMPOBAHHA, UCIIOJIb30BaTh  HaBBIKU TEOPETUYECKHE OCHOBBI XHMHUU KakK HayKu O
TCOpeTHHCCKUX 1 nabopaTtopHoi paboThI 1 BEIIECTBAX; OCHOBHBIC KJIACChl HEOPTaHUYECKUX
IKCICPUMCHTAILH | oo b1 XUMUH, BEUIECTB, HUX CTPOEHHE, CBOWCTBa M O0OJACTH
bIX . busukw, MIPUMCHCHHS, OCHOBHBIE 3aKOHOMEPHOCTH
HCCIICAOBAHMH, MaTeMaTH4eCKOro MPOTEKAHUS XUMHYECKHX peakiuil O0COOEHHOCTH
nprobpeTaTh MOJICTTUPOBAHUS u MPOTEKAHUS XUMUYECKUX PEaKIUid B PA3IUYHBIX
HOBBIC MaTeMaTH4eCKON (azax, B YaCTHOCTHU B pacTBOpPax

MATCMATHHCCKHC CTaTUCTUKU B | YMeTh:

1 npodeccroHanbHOMI paccuuTHIBaTh BaXKHEiIIMe XapaKTepUCTUKU
CCTCCTBCHHOHAYH | /1o gTenbHOCTH pactBopoB  (koHHeHTpamuio, pH  pactBopoB
HbIC 3HAHHA, JMEKTPOJIUTOB,  KOHCTaHTBbl  JIUCCOLMALUU |
HCTIOIBE3 YA TUAPOIN3a U Ap.)

COBpEMEHHBIC Biiagers:

00pasoBaTenbHbIe HaBbikamu camocTosSITENEHOM paboThl B XUMUYECKOM
1 nabopaTtopuy, MPOBEAEHUS XMMHYECKOTO aHalln3a
HH(OPMANFOHHEI JUTSE TIOCTIEAYIOIIETO €0 UCTIOIB30BaHUS B TEOPUU U
€ TEeXHOJIOTUHU paKTHEE

OIIK-8 OIIK-8.1. 3HaTh:

Crniocoben 3HaeT OCHOBHbIE THUIIB] OCHOBHBIE TMOHATHS U OINpeAeNieHuss B o00yacTu
UCIOJIb30BaTh IKCIIEANIIMOHHOTO ¥ aHATUTUYECKOW XHMMHH, XHMHYECKOTO aHau3a,
MeTonbl  cbopa, [1abopaTopHOTO XUMHYECKHX METO/IOB, METOJUK, MHCTPYMEHTapHUs
00paboTKH, o0opymoBaHus, JUTSI IPOBEICHUS MICCIIEOBAHUMN, a TAK)KE CBEICHUS O
CHUCTEMAaTH3aIlMd  |0COOCHHOCTH BBIOPAHHOTO| CTATUCTUYECKON 00pabOTKe AKCIEPUMEHTAIBHBIX
U TpelCcTaBicHHs |00BEeKTa TAHHBIX

MOJIEBOM U |npodeccruoHaNbHON Ymernb:

naboparopHoit NESTENIbHOCTH,  YCJIOBHS| WCIOJB30BaTh 3HAHHS IO CBOWCTBAM BEIIECTB H
uH(popmanuu, €ro coJiep’kaHus U paboTh] PACTBOPOB B UCCIIEIOBAaHUH PA3TUYHBIX CUCTEM;
MIPUMEHSTh c HUM C yueroM| Baagern:

HaBBIKM PalOTHI ¢ |TpeOOBaHU OMOITHKHU METOJaMH CaMOCTOSITEIbHON PabOThl B XMMUYECKOMN
COBpEMEHHBIM naboparopuu, MPOBEACHUS XMMHUYECKOTO aHallu3a
000pyI0OBaHUEM, JUTSL TOCTIEAYIOLIETO €r0 UCIOIB30BaHUsl B TEOPUU U
aHAIIM3UPOBATH MIPAKTUKE

MOJIy4YEeHHBIE

pe3yabTaThl




5. Conep:xanue 1 y4eOHO-MeTOAMYECKAS] KAPTa AUCHUNINHBI

Ne HaumeHoBaHue TeM (BONPOCOB), M3y4aeMbIX 110 JAHHOM IMCHUIIINHE 3agaTus CamocrosiTeJIbHas DopMbI Koanuect

Hea padoTta TEeKYLIero BO

e Tema Jexkuuu Tema 1abopaTopHOro 3aHATHS Jlek | JIab | Conepxanue Hacsol KOHTPOJIA 0a/10B

1 1.09 Texnuka  0€30MaCHOCTH. OcHoBHbIE | 2 2 | Xumuueckue | 3 Xumuyeckud | 2
BBenenne B XuMui0. ATOMHO- | KJIaCChl HEOPTAHUYECKUX COCTUHEHUN. CBOMCTBA JIMKTaHT,

MOJIEKYJIIPHOE YYEHUE B JlabopaTtopnass padora Nel [IpaBuna IIPOCTHIX U IIACbMEHHBIN

COBPEMEHHOI XUMUHU. paboTel B XHMMHYECKOM jaboparopuu. CIIOKHBIX OTYET 110
JlaboparopHass ~ XUMHYECKas  IOCYJa. HEOpraHuyec nabopaTtopHoit
[lepBasi moMoIb MPH HECYACTHBIX CIyYasix KHX BEIIECTB pabore

2 8.09 Cemunap «PeakimoHHas CHOCOOHOCTh 2 2 | Xumuueckue | 3 VYerubii 2
[TpocThie U clioKHbBIE HEOPraHUYECKUX BEIIECTBY. CBOICTBa orpoc,

BelecTBa. OCHOBHBIE KIIACCHI KJIaCCOB BBITIOJIHEHUE

HEOPraHUYECKUX COCAMHEHUH. HEOpraHuyec MUCEMEHHOTO
KHX 3a/1aHus
COECTMHEHNN

3 15.09 Jlaboparopnasi padora Ne2 «OcHOBHbIE 2 4 | Pemenue 3 [Mucbmennsiit | 2
KonuuecTBeHHbIE OTHOIIEHUS | KJIACChl HEOPTAaHUYECKUX COCTUHEHUN» 3aj1au OTYeT o
B XUMUU. XUMHYECKAs CemuHap «XuMuyecKkasi TEpMOANHAMHUKA. nabopaTopHOI
TEpPMOJIMHAMUKA: OCHOBHBIE Pacuér sHTanbsnui peakuuii pabore,

MOHSITUS U ONPEJICTICHUSI. YCTHBIH OIpoc
Onranenus. 3akoH ['ecca.
Pacuér sHTaNnbNUN peaKLui.

4 22.09 JlabopaTopnasi pabora Ne3 TemioBoii 2 2 | Pewienue 3 ITuceMenHplii | 2
CamMonpou3BoJIbHbIE 3¢ pexT XuMudyecKoi peakuu 3aj1au OTYET 10
IIPOLECCHI. DHTPOIUSI. nabopaTopHOI
Ouneprus [ m60ca. Pacuér pabore
sHepruu I'ub0ca peakiuy.

5 29.09 Cemunap «KuHeTrka XUMHUYECKHX 2 4 | Pemenue 3 YcrHbiit 2
TepMoaMHaMUYECKUH BBIBOJ peakuuil. Pemenue 3agau» 3a71a4 o1poc,

KOHCTaHThI paBHOBECHSI. JlaGoparopnas padora Ne4. CkopocTh KOHCIIEKT,
Kuneruka xumMuueckux XUMUYECKOU peaKiuu MUCbMEHHBIN
peaKInii. OTYET IO




nabopaTopHOI

pabore

6 6.10 Jlaboparopnas padora NeS. Xumuueckoe Teopus [Mucbmennsiii | 3
OOpaTuMble peakiuu. paBHOBecue. CMenieHne paBHOBECHUS XUMHUYECKOTO OTYET 110
XMMHYECKOE PaBHOBECHE. CTPOECHHUSI. nabopaTopHOI
CwmenieHne XUMUYECKOro DJIEKTPOHHOE pabore
paBHoBecus. [Ipunnun Jle- CTPOCHHUE.

[Tarensbe. OCHOBBI
CTEpPEOXUMUU

7 13.10 PacTBOpPBI 37E€KTPOIUTOB. OO6mue YcrHbiit 3
PactBopsl. OGpa3oBanue JlabopaTopHas padora Ne6 MPUHLIUIIBI ompoc,
pacTBOPOB 3JIEKTPOIUTOB. DIEKTPONUTHYECKAs AUCCOLMAIIUS PEaKIIMOHHOU MMACbMEHHBIN
CuIibHBIE AEKTPOJIUTHI. CIIOCOOHOCTH OTYET 110
Kucnotsl u ocHOBaHUA. nabopaTopHOU

pabote

8 20.10 Pentenue 3amad mo reMam «oHHoe I'anorenoson VY cTHEBIN 4
HNonnoe npousBeneHue BoAbl. | Ipou3BeAEeHUE BoAbl. BogoponHblit OpO/IbI orpoc,
Bonopoanslii mokaszaTeb. nokaszareinb. [I[pousBenenue HHUCHbMEHHEIN
I'unponus coneii. bBydephsie pacTBOPUMOCTI». OTYET 110
pactBopbl. [IponsBenenue JlaGoparopHnasi padora Ne7 Bonopoansrit nabopaTopHOU
PacTBOPUMOCTH roKasarelib. [ uaposns coneil. pabote

9 27.10 KOHTPOJIBHAS PABOTA Nel 15
OKHCIUTENBHO- (peTHHT)

BOCCTAHOBUTEJIbHBIE PEAKIINH.
ONEeKTPOJHBIA NOTEHLNA.
Hanpasnenue nporekaHust
OKUCITUTEIBHO-
BOCCTAaHOBUTEIBHOMN PEAKIUU.
Ypasuenue HepHcra.

10 | 3.11 Cemunap «OKHCIUTENBHO- Pemenue YcrHbiit 2
KomMmnekcHble coelnHeHui: BOCCTAHOBUTEJIbHBIE IIPOLIECCHI. OBP orpoc,
oOpa3oBaHue, ycroiunBocTh U | JlabopaTopHasi padora Ne§ (MeTonuyeck MIACbMEHHBIN
CBOIICTBa. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE oe mocoOue) OTYET 110

peakIuu




nabopaTopHOI

pabore
11 |10.11 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC Pemenue [TuceMeHHbI
Ctpoenue aToma. peakuuu OBP OTYET MO TEME,
[lepronnueckuii 3aK0H Jlaboparopnasi padota Ne9 DiekTpomnus. (MeToamueck MMUCbMEHHBIN
oe mocooue) OTYET 110
nabopaTopHOI
pabore
12 | 17.11 JlabopaTopnasi paGora Nel0 Pewenne BeepHbiit
XUMHYECKAsI CBA3L. KomMmiiekcHble coeTMHEHUS 3a71a4 ompoc,
[Ipumenenne merona HHUCHbMEHHBIN
MOJIEKYJISIPHBIX opOUTaneil s OTYET 110
ONMCAaHUS KOBAJICHTHOM nabopaTtopHoit
XUMHUYECKON CBSI3U pabore
13 | 24.11 KoanokBuym Nel Ctpoenue aroma. ITogroroska YcrHbIi
MeTon oTTanKkuBaHUsS XuMHYeckas CBSI3b 1o TeMe OTIPOC, TECTHI,
BaJICHTHBIX 3JIEKTPOHHBIX Map. KOJUIOKBHyMa MUCbMEHHBIN
XuMHYeckas CBSI3b B OTYET 110
KOMILJIEKCHBIX COE€IMHEHUSIX naboparopHoit
pabore
14 | 1.12 JlabopaTopnasi padora Nell IToBepxHOCTH IIncemeHHbI
Konnounnnele pacTBOpsI Konnounnnele pacTBopsI bI€ SBJICHUS U OTYET 10
aacopOuus. naboparopHoit
Kosutongusie pabore
ITAB
DIIEKTPUYECK
H€ CBOMCTBA,
YCTONYUBOCT
b u
KOAryJISIIHs
KOJUIOUTHBIX

CHCTEM




15 |8.12 CemuHap «XuMHUYECKHE CBOMCTBA S-, P-, 2 2 | [loproroBka |3 YcrHbii 2
OO6mue CBOMCTBA METAIIOB. d-anemMeHTOBY. 0 BOTIpOcam ompoc,
Mertannsl 1 u 2 rpynnsl. u3 KOHCIIEKT
Bonopon I'anorenst METOTUUECKO
ro IOCOOUs
16 | 15.12 JlabopaTopnasi paGora Nel2 2 4 | ’KecrkocTh 3 ITucemennpnii | 2
Xumus 31eMeHToB 16 rpynnsl | XUMUYeCKHUe CBOMCTBA S-, p-, d-371eMEHTOB BOJIbI OTYET 110
nabopaTopHOU
pabote
17 |22.12 KuciaoTHO-0OCHOBHOE TUTPOBAHUE. 2 2 3 [TuceMennsbIit | 2
Xumus snemeHToB 15 u 13 JlabopaTopnasi paGora Nel3 OTYET 110
TpyIIII Omnpenenenne kapOOHATHOM KECTKOCTH nabopaTopHOU
BOJIBI pabote
18 |29.12 KommiekcoHOMeTpruiecKOe TUTPOBAHUE. 2 4 3 [TuceMennsbii | 3
OO1m1ast xapakTepUCTHKA OKHCIUTENBHO-BOCCTAHOBUTEIBHOE OTYET 110
MEPEXO/IHBIX METAIIJIOB. TUTPOBAHUE. nabopaTtopHoit
[lepexonnbie metamibl 4-7 JlabopaTopnasi paGora Nel4 pabote
rpymnn Omnpenenenne 00IIeH >kECTKOCTH BOJIBI
KOHTPOJIbHAS PABOTA Ne2 2 3 15
(peiiTHHT)
NUTOI'O: 36 54 54 70




6. OoOpa3oBaTe/ibHbIE TEXHOJIOTHHU

Tpaduuuonnble JleKuuu u npakmuueckKue (cemuuapcxue) 3anamusa C HCIIOJIb30BaHHUEM
COBpPCMCHHBIX HHTCPAKTUBHBIX TEXHOJIOTHHA. .HeKI_[I/II/I C HCIOJIb30BaAHHUCM MyJIBTHMGI[HfIHBIX
HpGS@HT&L{Hﬁ, .HGKLII/II/I-6€C€I[BI, JICKOUUN-AUAJIOTH, 3BPUCTUYCCKUC JICKIIUH, JICKIIMU-BU3YyAJIN3allUN,
MPAKTUYCCKUC 3aHATUSA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB, KOMIIbIOTCPHOC TCCTUPOBAHUC.

Jlekyua-ouanoz — conpepxaHue Mo1aeTcs Yepes Ceprio BOMPOCOB, HA KOTOPHIE CTYEHT JOKEH
0TBEYATh HEMOCPEJCTBEHHO B XO/I€ JICKIIHH.

Hpes'enmauuu Ha OCHOBC COBPCEMCHHBIX MYHLTHMeﬂHﬁHBIX CpCACTB - caMBbIi 3(1)(1)GKTHBHBIﬁ croco0d
JIOHECEHUS BAXXHOW WH(DOPMAITHH TIPH ITyOJUIHBIX BRICTYIUICHISIX. Clal-PEe3eHTANH ¢ UCITOIH30BAaHUEM
MyHBTHMCHHﬁHOFO 060py,[[0BaHI/I$I IIO3BOJIAOT 3(1)(1)CKTI/IBHO U HarisaHo MpeACTaBUThL COACPIKAHHUC
M3y9aeMOro Marepuana, BBIICIUTh M IMPOMIDIIOCTPHPOBATH COOOINEHHWE, KOTOPOE HECET IMOYyYUTCIHLHYIO
I/IH(i)OpMaLII/IIO, MOKa3aTh €€ KIIIOYCBBIC COACPIKATCIIbHBIC ITYHKTHI. Hcnonws3oBanne HUHTCPAKTHUBHLIX 3JICMCHTOB
IMO3BOJISICT YCUIIUTDH S(b(beKTI/IBHOCTB HY6HI/I‘1HBIX BBICTynHGHHﬁ, ABJIOIINUXCA 4YaCTBhRO HpO(l)eCCHOHaHBHOfI
ACATCIIBHOCTH ITIpETIogaBaTeIisd.

Jlabopamopuvie 3anamusn SBIAIOTCS OAHUM W3 BaXHEUIIUX BHUIOB Y4YeOHOW padOTHI,
COCTaBIISIIOT OCHOBY TIOJTOTOBKM CTYICHTOB IO JUCIUIUIMHE W HAMPABJICHBI Ha (OPMHUPOBAHUE Y
CTYJEHTOB CUCTEMATHU3UPOBAHHBIX 3HAHUN U HABBIKOB.

Brimonnenuto 1abopatopHoi pabOThI J0JDKHA MPEIIIECTBOBATh CAMOCTOSITENIbHAs padoTa C
JUTEpaTypHbIMU HCTOYHUKAMU U KOHCIIEKTOM JIEKIIMU, IIPU 3TOM ClieAyeT OOpaTUTh BHUMAaHHE Ha
TEOPETUYECKHE BOIIPOCHI IO TeMe 3aHATHs. [lepBoHauanbHO UIET ONPOC TEOPETHUECKOTo MaTepraa
TEMBI 3aHATHS. 3aTEM B Psijie BOIPOCOB MPEINOAaBaTeNsl CleyeT CKOHIEHTPUPOBATh BHUMAHHUE Ha
OCHOBHBIX HJICSIX TEMBI 3aHATH. 3a/laBaeMble BOIIPOCHI JOJKHBI OBITh KOPOTKUMH M MaKCHMAIILHO
MPOSIBIISATH B CTYACHTAX UX COOOPa3UTETHHOCTb.

JlabopatopHbie pabOTHI BHIMOIHSIIOTCS B COOTBETCTBUU C TPEOOBAHUSAMU CTAHIAPTOB U HOPM
naboparopHoil mpakTUKU. CTYIEHTHl JTOJKHBI O3HAKOMHUTHCS C LENbI0 W 3adadyaMu paboThl,
METOAMYECKMMH YKa3aHUAMU K JaHHOM sabopartopHoil paboTe, ammaparypoi, mnpubopamu u
peakTuBaMu, HEOOXOJUMBIMU JUIsl BBIMOJIHEHHUS paboThl. Pe3ynbTaTbl BBINOJHEHHOW pabOTHI
oopmIsoTCs B paboueit TeTpau 1o npeuiokeHHoi Gpopme. Kaxkaas BeimomHeHHAs paboTa JOKHA
ObITh O(OpMIIEHA JOJDKHBIM OOpa3oM W CJaHa MpernojaBaTeNio, MPOBOIUBIIEMY J1a0OpaTOPHBIC
3aHSTHSL.

VY CTHBIN OMpOoC SABISETCS OJHUM M3 OCHOBHBIX CITIOCOOOB yueTa 3HaHHM CTYACHTOB.

PaznuyaroT ppoHTANBHBIN, MHAMBUAYATBHBIA 1 KOMOWHUPOBAHHBIN OMPOC.

@ponmanwvustit onpoc tnipoBoautcs B (popme Oeceawl mpernogaBatens ¢ rpymmnoid. OH
OpPraHUYECKH COYETAETCS C TOBTOPEHHMEM MPOIMIEHHOIO, SBISSACH CPEACTBOM ISl 3aKpETUICHUS
3HaHUU 1 yMeHu#. Ero 10CTOMHCTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO PabOTy MOXHO BOBJICUb
BCEX CTYJCHTOB IPYIIbI. J[JIs 3TOro BOMPOCH! JOKHBI JOMYCKaTh KpaTKyro (Gopmy oTBeTa, OBITH
JAKOHUYHBIMH, JJOTUYECKH B3aUMOCBSI3aHHBIMU JPYT C IPYTOM, JaHbl B TAKOM MOCIEI0BATEILHOCTH,
YTOOBI OTBETHI CTYJCHTOB B COBOKYIIHOCTH MOTIJIM PACKpPbITh CoAepkaHHue pasaena, Tembl. C
MOMOIIbI0 (POHTAIBHOTO OINpOca MPEnoAaBareilb MUMEET BO3MOXKHOCTh MPOBEPUTH BBIOJIHEHUE
CTYJICHTaMH JTOMAIIHETO 33aJaHusl, BBIICHUTh TOTOBHOCTh TPYIIIBI K U3YUYEHHUIO HOBOTO MaTepHala,
ornpeaenuTs chOpMUPOBAHHOCTh OCHOBHBIX MOHATHI, YCBOGHHE HOBOTO y4eOHOT0 MaTepHara.

Huousuoyanvuslit onpoc mpeanojaract o0CTOATEIbHBIC, CBSI3HBIC OTBETHI CTYIACHTOB Ha
BOIPOC, OTHOCSIIHMICS K U3y4aeMOMY yueOHOMY MaTepHally, IO3TOMY OH CIIY)KUT BaXKHBbIM y4EOHBIM
CPEIICTBOM Pa3BUTHS PEUH, MAMSITH, MBIIIJICHHUS CTYACHTOB. UTOOKI clienaTh TaKylo MPOBEPKY Ooliee
rTyOOKO#, HEOOX0IMMO CTaBUTH TMEPe CTYACHTaMHU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOrO OTBETA.

Bompocs! 1151 THAUBUAYAIBHOTO OMPOCa JTOJDKHBI OBITh YETKUMU, SICHBIMH, KOHKPETHBIMH,
€MKHMMH, UMETh NPUKIAIHOW XapakTep, OXBaThIBaTb OCHOBHOW, paHee NpPONAEHHBIA Marepual
nporpaMmmel. X conepikanue JOKHO CTUMYIIMPOBATH CTYJEHTOB JIOTHYECKH MBICITUTh, CDABHUBATH,
aHAJIM3UPOBATh, JO0Ka3bIBaTh, MOJNOMpPATh YOEOUTENbHbIE MPUMEpPHI, YCTAaHABIMBATh MPUUYUHHO-
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CJICZICTBEHHBIE CBSI3M, J€JIaTh OOOCHOBAHHBIE BBIBOJBI M 3TUM CIOCOOCTBOBATH OOBEKTUBHOMY
BBISIBJICHUIO 3HAHUI CTY/IEHTOB.

Bonpocer 006I9HO 331a10T BCel TPpyIINe U Mociie HeOOMbIOH may3bl, HEOOXOAUMOM ISl TOTO,
YTOOBI CTYACHTHI MOHSJIM €r0 U MPUTOTOBWINCH K OTBETY, BBI3BIBAIOT JJII OTBETAa KOHKPETHOIO
CTyJEHTA.

Iucomennasa nposepka Hapsly C YCTHOU SIBISICTCS BAXKHEUIIIMM METOJAOM KOHTPOJISI 3HAHMIA,
YMEHUH U HaBBIKOB CTYACHTOB. OTHOPOJHOCTH PabOT, BBIMOJHSAEMBIX CTYJCHTAMH, IO3BOJISIET
IPEeIbSABIATh KO BCEM OJUHAKOBBIE TPeOOBaHUS, MOMBITAET OOBEKTUBHOCTh OLIEHKH PE3YNIbTaTOB
oOyuyenus. llpumMeHeHHe STOro MeroJa JaeT BO3MOXXHOCTh B Hamboiee KOPOTKHH CpOK
OJIHOBPEMEHHO MPOBEPUTH YCBOCHHE YyUeOHOT0 MaTepHalia BCEMH CTYACHTAMU IPYIIIbI, ONPEAETUTh
HaIlpaBJICHUS JJIs1 UHIUBHIyaIbHON paObOTHI C KaXKIBIM.

[TuceMeHHas MpoBepKa HCIOIb3YETCS BO BCEX BHJIAX KOHTPOJS M OCYLIECTBISIETCA KaK B
ayJIUTOPHOM, TaK ¥ BO BHEAYIUTOPHOH paboTe (BBITOJHEHHE JOMAIIHUX 3aaHUN).

Onnaiin-cemunap — pPa3HOBUAHOCTh BeO-KOH(EpEeHLMHU, MpOBeIEHHE OHJIAWH-BCTpEY WIU

npe3eHTauuil uepe3 MHTepHET B pexxuMe peanbHOro BpeMeHu. Kaxapiil 13 y4acCTHUKOB HaXOJIUTCA Y
CBOET0 KOMIIbIOTEpa (CpeicTBa CBsI3M), a CBSI3b MEXKIY HUMHU TOAJAepkuBaercs uepe3 HMHTepHer
MOCPEACTBOM 3arpyKaeMoro MpHJIOKEeHUs, YCTAHOBJICHHOTO Ha KOMITbIOTEPE KaX/10T0 YYaCTHHKA.

Buoeokongpepenyua — ceanc BuaeokoHdepenncsizn  (BKC) — 310  TexHomorus
MHTEPAKTHUBHOTO B3aUMOJACUCTBHUS JIBYX M 0Ojee y4aCTHHKOB OOpa3oBaTENBHOIO Mpolecca s
oOMeHa nHpopManueil B pealbHOM PEeXHME BPEMEHHU.

Hcnonp3ytoTess MHTEpaKTUBHBIE METO/Ibl O0YUCHUS: CUTYAI[MOHHBIC 33/1a4H, UCCIIEI0BATEIbCKHHI
MeTo 00yueHHUsl, IeIOBBIE UIPhl, TOArOTOBKA U IMyOIMYHAas 3amuTa pedeparos.

Texnonozua 3Inekmponnozo o0yyenus (peanusyercs MpU TOMOIIM  DJIEKTPOHHOMN
nHpopmarmoHHo-00pazoBaTenbHOU cpeapl (DMOC) COI'Y nmpu ucnonszoBanuu pecypcoB IbC, npu
MPOBEJICHNUHN aBTOMAaTHU3WPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHMS U T. [I.).

Hcnonp3ytorcss 6auIbHO-PEUTUHTIOBAs CUCTEMa OILEHKU 3HAaHUM, TEXHOJOTHMH C MPUMEHEHHEM
JTUCTAaHIIMOHHOTO 0Oy4eHus Ha Tatdopme http://Ik.nosu.ru/.

Ilpumeyanus:

- Bee Buubl yueOHOM pabOTBI MOTYT MPOBOAWTHCS JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMATUBHBIX aKTOB.

- B mensx peannzanuy WHANBUYAIBHOTO MOIX0/1a K 00YUYEHHIO CTYICHTOB, OCYIECTBIISIOLINX
yueOHBIN IPOLECcC M0 UHAMBUAYAIbHON TPAEKTOPUU B paMKaX MHJIMBUIYaJbHOTO pabodyero IuiaHa,
U3Y4YE€HHUE JTAaHHOW JHUCUUIUIMHBI MOXKET OCYLIECTBIISITHCS Yepe3 MHAUBUIYyalbHbIE KOHCYJIbTallUU
IpernojaBaTesiss OYHO, B Yachl KOHCYJIbTAIIHi, 110 3JEKTPOHHOM MoYTe, a TaKKe C UCIOJIb30BaHUEM
maThopMbl TUCTAaHIIMOHHOTO 0o0ydeHus:t Moodle, muunbpiii kabuHeT cryaeHTa Ha nopraine COI'Y,
apyrux anementos DUOC COT'Y.

7. MeTtoanyeckue yKazaHus M0 IMCHUIJINHE

7.1.Y4yeOHO-MeTOAMYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl

CaMocrosiTenbHasi paboTa CTYIEHTOB SBJISETCS OJHOM W3 BaKHEWIINX COCTaBIISIONINX
oOpazoBaTenbHOro mporecca. OCHOBHBIM MPHUHIMIIOM OpPTraHU3AllMM CaMOCTOSATEIbHOW padOThI
CTYJICHTOB SBJISIETCS KOMIUICGKCHBIH TMOJAXOJl, HANpaBIEHHBI HAa (OPMUPOBAHHWE HABHIKOB
pPEnpOAYKTUBHOM M TBOPYECKOM HEATENBHOCTH CTYJAEHTa B ayAUTOPUU, MPH BHEAYIUTOPHBIX
KOHTAaKTax ¢ MpenoiaBaresieM, Ipyu J0MalIHel MOATOTOBKE.

Bo Bpemst jeKiuu CTYAEHTHI TOJKHBI BECTH KOHCIIEKTHI; (hopMa 3alUCH KOHCIIEKTOB — IO
YCMOTPEHMIO KaXk/I0T0 CTY/ICHTa, HO B HUX B 00s13aTEIbHOM MOPSIIKE TOJKHBI OBITH 3a(hUKCHUPOBAHbBI
OCHOBHBI€ MMOJ0KEHHUSI (BBIBOJIbI) JEKILIUH, JIOTHKA 10KA3aTEIbCTBA.
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CaMmocrositennbHasi paboTa CTYIGHTOB BO BHEAYJUTOPHOE BpeMs HAUMHACTCS C
PEOAaKTUPOBAHUS KOHCIIEKTOB JIEKIHN. 3aTEM CIIEyeT U3y4EHUE PEKOMEHI0BAaHHOM MPENoAaBaTeIeM
OCHOBHOM M JIOMOJIHUTENIbHOM JMTEPATYpPbl, KOTOpPAsl, C OJHON CTOPOHBI, MO3BOJUT JOMOJHUTH
KOHCIIEKThI HOBBIMU CBEJICHUSIMU, & C IPYTOM CTOPOHBI, SIBJISIETCS BAXKHBIM MOMEHTOM B IIOJATOTOBKE
K 1a00paTOPHO - MPAKTHUECKOMY 3aHSITHIO.

CryaeHTbl [OKHBI  CBOEBPEMEHHO  BBINOJHATH BCE  3aJaHUs, MPEIJIOKECHHBIC
npenoaaBaresieM. Pe3yinbTaTsl BHITOJHEHHBIX 33JaHUN JIJIS1 CAMOCTOSATETHHON padOThl OOPMITSIFOTCS
B PYKOIMCHOM Buje. Meronuuyeckue MaTepuaibl, 00ecredyrBarolIie CaMOCTOSATENbHYI0 padoTy
CTYJECHTOB, MOKHO HAWTH Ha JUCTAHIIMOHHON TuIomaake cucremsl «Moodley.

DopMBI CaMOCTOATEILHON PabOThI CTYACHTOB:

a) MOJrOTOBKAa MUCHMEHHBIX WJIM YCTHBIX BOINPOCOB M 3aJaHUN [JIsI CaMOCTOSATEIbHOU
paboTHI (JIoMalTHUE 3a/1aHus);

0) KOHCIEKTHPOBAaHHE HEKOTOPHIX BOMPOCOB TEM, pAa3JelioB, BHIHECCHHBIX Ha
CaMOCTOSTEIIbHYIO padoTy.

TemaTnka caMOCTOSTETLHON pabOTHI MPUBEICHA B TAOIUIIE, TPEICTABICHHON HUXKE:

TGMBI, pa3aciibl, BBIHCCCHHBIC Ha CaMOCTOATCIIbHYIO ITOATOTOBKY, BOITPOCHI K IPAKTUYCCKUM U

1a00paTOPHBIM 3aHIATHSAM; TeMaTHKa pedepaTHoit paboThI

Posib ¥ 3HAaYeHHe XMMHMH B COBpeMeHHOM oOmiecTBe. [IpocThie U clnoXHbIE BEIIECTBA.
EnuHunel KoauyecTBa BEIISCTBA: MOJIb, XMMHYECKHH SKBHBaJICHT. OCHOBHBIE 3aKOHBI XUMHU.
3aKOH 3KBHUBAJICHTOB. PvaeT SKBUBAJICHTHBIX MAcCC IJIsd paBHI/I‘IHBIX KJIaCCOB HGOpI‘aHI/I‘-IGCKI/IX
COCMHEHUN. OJIEKTPOHHBIE aHAJNOrW. V3MEHEHHsT CBOMCTB XHMHYECKHX DJIEMEHTOB,
NEepUOINYECKUE U3MEHEHUS BaXKHEHIINX XapaKTePUCTHK XUMHUECKUX AJIEMEHTOB: 3(PPEeKTHUBHBIX
paanycoB aTOMOB M HOHOB, YHEPTUH HOHU3AIINH, CPOJICTBA K DJIIEKTPOHY, JJIEKTPOOTPHUIIATEIIBHOCTH.
KI/ICHOTHO-OCHOBHBIG U OKUCIUTCIIBHO-BOCCTAHOBHUTCIIBHLIC CBOfICTBa 3JICMCHTOB. PeaKHI/IOHHaH
CIIOCOOHOCTH BEILIECTB.

Bonpocwt ona camonposepku:
SIBIsieTCs U SKBUBAJICHT 3JIEMEHTA ITOCTOSHHOM BEITMUNHON?

—

2. Kak paccuuThIBalOTCS] MOJIIPHBIE MacChl SKBUBAJICHTOB JIEMEHTOB, OKCHJIOB, THAPOKCHU/JIOB,
KHCJIOT U COJIen?

3. IlpuBecTu npruMepsl OTHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX KHCIIOT.

4. Kakue coiu Ha3bIBAIOTCS CPEAHUMHM, KUCIBIMUA U OCHOBHBIMHU? Kak OHU mosy4daroTcs?

5. Moxert a1 ruIpOKCU Kajisi 00pa30BbIBaTh OCHOBHBIE COTH?

6. Kaxkue cBolicTBa aToMa XapaKTepHU3yIOT:

a. TOPSAKOBBIM HOMEP JIEMEHTA B MEPUOIUYECKON CUCTEME;
0. HOMep TepHuoa;
B. HOMEp T'PYIIbI?
OTBeT NOACHNUTE IPUMEPAMH.

7. Uem oOBsicHSETCS MEPUOJNUECKOE U3MEHEHHE BAJICHTHOCTH 3JIEMEHTOB C YBEJIMYEHUEM UX
MOPSIIKOBBIX HOMEPOB?

8. Y KakMX 3JIEMEHTOB CHJIbHEE BBIPAKEHbl HEMETAININYECKHUE CBOKCTBA:
a) y cepbl UJIU TEIUYpa;
0 y KpeMHHUsI WJIA CephI?

9. Kakoil BMJ XMMHYECKOW CBSI3M HA3bIBACTCA KOBAJIECHTHOH (TIOJISPHOM M HEMOJSIPHOM) U
HOHHOW? MeXIy aTOMaMH KaKuX JIEMEHTOB OHH 00pa3yroTcsi?

10. Kakue 351eKTpOHBI y4acTBYIOT B 00pa30BaHUM XUMHUYECKUX CBSA3CH?

11. Kakas cBsI3b Ha3bIBA€TCSI BOJOPOIHOM?

12. Kak obpa3yercsi KOBaJCHTHAs CBS3b 10 JJOHOPHO-AKLIEITOPHOMY MEXaHU3MY?

13. Yro mpencraBiseT JOHOP U aKLIENTOp AJ1s1 00pa30BaHMs XUMHYECKOU CBSI3U?

14. Yro Takoe ruOpuau3amus aToMHbIX opOuTaneii? Kakue tunsl rubpuanzanuu Bel 3naere?
Hnoueudyanvnwie 3a0anusn no meme:

12



1.Yemy paBHa MOJIsSIpHAst Macca SKBUBAJIEHTa XpOMa B OKCUE XpoMma, coaeprxkaniero 68,42%
xpoma? CocraBbTe SMIHpHUEcKyo Gpopmyiy storo okcuna. (Orser: 17,33 r/monb; Cr203)/

1. T'mapokcuna adroMHHUSI Maccoil 7,8 T. mpopearupoBall ¢ a30THOM KUCIOTOW maccou 6,3 T.
Onpenenure MOJSIPHYIO Maccy 3KBUBAJI€HTA TMAPOKCHIA AJIOMMHMS B ITOH peakUuu U
coctaBbTe ee ypaBHeHHe. (OTBeT: 78 T/MOJIB)

2. MoeT 11 XJIOpPOBOIOPOIHAS KUCIIOTAa 00Pa30BhIBATH KUCIBIE COJIM IIPU B3aUMOJICHCTBUHU C

OCHOBaHUSIMU?

DHEpPreTu4ecKoe COCTOSIHUE BHEIIHETO AIEKTPOHA aTOMa OIIMCBIBAETCS

4. JlaiiTe XxapakTepuCTUKy 3ieMeHTa No26: MoJIoKEHHE B MEPUOIUYECKON CUCTEME, CTPOCHUE
3IIEKTPOHHON 000JIO0YKH aToMa.

5. DneMeHT 00pa3yeT OKCHUJI M THMAPOKCHA aM(OTEpHOr0 XapakTepa, B KOTOPBIX MPOSBIISIET
IIOCTOSIHHYIO BaJICHTHOCTb paBHYIO IBYM. Pacnonoxen oH B IV mepuone nepuogudeckoin
cucreMbl. HazoBute aToT nement. (OTBeT: Zn).

6. Kakune BuIbpl XMMMUECKOH CBSI3U B CIEIYIOIINX MOJIEKYJIaX:

a. a30Ta;

0. aMMHaKa;

B. (hTOpHIa KaNIHS,;

I. XJIOpHJla aMMOHHUA?

7. Hcxoms W3 DIEKTPOHHOTO CTPOCHHUS aTOMa Cepbl, OOBSICHUTE OOpa3OBaHHE MOJICKYIIbI
okcupa cepsl (IV). OxapakrepusyiTe BUIbI XUMHUECKOU CBSI3U B HEH.

8. Kaxoe cTpoeHue UMeT MOJIEKYJIbl BOJBI, aMMHaKa U okcuja yriepoaa (IV)?

9. Kakue BUIbl XUMHYECKOH CBSI3U B MOJIEKYJIE XJIOPUA TETpaaMMHUHAIIMHKA?

10. Kakue cBA3M Ha3bIBAIOTCS curMa U nu cBA3sAMU? OOBsACHUTE HAa TpuMepe oOpa30BaHUS
MOJIEKYJI a30Ta, METaHa U ATEHA.

(98]

Cnoco0bl BbIpaKeHUs KOJMYECTBEHHOI0 COCTaBa PacTBOPOB. B3anMHbIe mepecuersl
KOHIEHTPAIUM PACTBOPOB
Bonpocwt ona camonposepku:

1. Janite onpenesieHust MacCOBOM J0JIU, MOJISIPHOM KOHLIEHTPALMU U MOJIIPHOW KOHLIEHTpaLuu
SKBHUBAJICHTA.

2. KaxoBa cBs13b MeX1y MOJISIPHON KOHLIEHTPALUK U MOJIIPHOM KOHLIEHTPALIUU YKBUBAJICHTA?
3. Kaxkoii nporiecc Ha3bIBA€TCS AIEKTPOIUTAUECKON AUCCOIMALINEi?

4. Kaxue 31mexTpoauTsl OTHOCATCS K CHIIbHBIM? [lepeunciute ux.

5. YTo Ha3bIBacTCs CTEHEHBIO MUCCONHAIIMM M KOHCTAHTOM aucconuanuu? B yeM cocrout
CXOJICTBO M PA3JIMYUE ITUX BEIUYUH?

6. Cwmemenne xuMuueckoro paBHoBecusi (mpunnun Jle-IllaTtense) Ha mpumepe yroiabHOM
KHUCJIOTBI.

7. Uto Ha3bIBAIOT BOJOPOIHBIM U TUAPOKCWIbHBIM ToKa3zarteneM? KakoBbl UX 3HAUYEHHUS B
HEUTpAIbHOM, KACIION 1 IIEJTOYHOU cpenax”?

8. Kakue >nmexTponuTsl Ha3bBaroTCs am@porepHbIMU? Kak MporCcXoIuT X AUCCOIUAITS?

0. Kaxkas peakuust Ha3piBaeTcs rupoianzoMm? Kakue conm noaseprarotrcs THAPOIu3y?

10.  Kakwue conu noaBepraroTcst HeOOPaTUMOMY THIPOIHU3Y?

3adauu 0na camocmoamenvbHo20 peuleHus:

1. B 100 cm® Boabl pactBopuwiu 0,82r optodocdara HaTpus. Berunciaure MaccoByro J0JIIO,
MOJIIPHYIO KOHIICHTPAIIMI0O M MOJSIPHYIO KOHIIGHTPAIMIO SKBHBAJIEHTA IOJIYYEHHOTO
pactBopa (moTHocTh pactBopa 1,02 r/em?) (OtBert: 0,81%; 0,05Momb/am?; 0,15 Monb/mm?).

2. Kakoit 06beM pactBopa opTodocGOopHON KUCIOTHI ¢ MaccoBOM fomeil 35% U MIIOTHOCTHIO
1,22 r/cm® moTpebyeTcs ik MPUTOTOBJICHUS 5 AIM? pacTBOpa ¢ MOJSIPHOW KOHILIEHTpAIUeH
sxBuBanienTa 0,15 Moas/nm3?

3. CocraBbTe YpaBHEHMsI AMCCOLMALMY CIEIYIOIINX BenlecTB: HuTpara xenesa (I1I), aurpura
TUApOKCOATOMUHMS, auruapodocdara kampnwsi, ruapokcuga xpoma (III). B kakom
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HAIPaBJIEHUU CMECTUTHCS paBHOBECHE INMPHU N00aBIECHUHU THUAPOKCUAA HATPUS K PACTBOPY
ruapokcuaa xpoma (111)?

4. CreneHb OHUCCOLMALIMM B PACTBOPE YKCYCHOW KHCIOTHI C MOJISIPHOM KOHIIEHTpaluen
skBuBanenTa 0,1 mons/am® paBHa 1,3 %. Beruucnure koncranty kucinornoctu. (Otser 1.69
*107)

5. Boumuciure pH pacTBopoB ¢ MonspHOil konmentpamueii 0,01 Moin/ aM® cleaylomux
BEIIECTB:

a. XJIOPOBOAOPOIHOM KUCIIOTBHI;

0. TUIPOKCHUIA KaJIHS;

B. YKCYCHOW KHCIIOTBI;

r. rugpokcuia ammonus (Ko =1,8 « 107)
(Otser: 2; 12; 3,37; 10,63.)

6. Brramcnute pacTBOPUMOCTH XJopuaa cepedpa B urctoi Boje U B 0,01 M pactope HCI.
(OtBert: 1,33 « 107 moms/ mv?); 1,78 « 1071%) moms/ a3,

7. CocraBbTe MOJIEKYJISIPHbIEC U MOHHBIC YPABHEHUS THAPOIIN3A CAEAYIOUIUX CONe: cynbpuaa
KaJMs, alleraTa aMMOHUS; Cylb(ara Meu, KapOoHaTa aIIOMUHUSL.

8. B kakoMm HampaBJIe€HHWHM CMECTUTE paBHOBecHe Truapoiusa cyiabdara sxenesa (III) mpum
no0aBIIeHUN
a. XJIOPOBOJOPOIHOM KUCIIOTBHI;

0. TUIPOKCHUIA HATPHUS.

9. Kakas u3 coneit: vutpar cBunna (II) wim murpar ceunma (IV) Oyaer mmers B BOJAHOM
pacTBoOpe MpHY OJIMHAKOBBIX YCIOBUSAX OOJIBIIYIO CTENEHb THAPOIHN3a?

10. I[Ipu cauBaHuu BOIHBIX pacTBOpoB xyopuaa xpoma (III) u xapOonara Hatpust oOpasyercs
ocanok ruapokcuaa xpoma (III). CocraBbTe HOHHBIE U MOJICKYJIIPHBIC YPaBHEHUS PEAKITUHI
€ro o0Opa3oBaHMsI.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIIUN
3amanus 119 CaMOCTOSITEIIbHOU PaOOTHI:

1. B mpuBeneHHBIX peakiusx MoJA0epUTe HOHHO-IJIEKTPOHHBIM METOJIOM CTEXHOMETPUIECKUE
KO3 (UIIMEHTBI, ONIPEAECTUTE OKUCIUTENb U BOCCTAHOBUTEb, BEIYUCIUTE MOJISIPHBIE MacChl
SKBUBAJCHTOB  OKHCIUTENSI M  BOCCTAHOBUTENS, YKKUTE THUIN  OKUCIHUTEIIbHO-
BOCCTAaHOBUTEJIHHON PEAKINH:

P + HC1O4 + H2O — H3PO4 + HCI

H3As03 + KMnOgs + H2SOs4 — H3AsO4 + MnSO4 + KoSO4 + H2O

Cuz2S| + HNO3; — CuSO4 + Cu(NOs3)2 + NO + H20

K>Cr207 + NaClO3z + H2SO4 — Cr2(SO4)3 + NaClO4 + K2SO4 + H2O

KMnO4+ NaNO; + H2O — MnO> + NaN0; + KOH

Cr2(S04); + KBrO + KOH — K;CrO4 + Br; + KNO3 + H20O

K>2MnO4+ H,0 — KMnO4 + MnO2 | + KOH

As2S3] + H2O2 + NaOH — NazAsO4 + NaxSO4 + H2O

2. B xakom HampaBieHUH Oy IyT MPOTEKaTh OKUCINTEILHO-BOCCTAHOBHUTEINbHBIE peakuuu? [Tpu
OTBETE UCIOJIb3YUTE 3HAUCHUS] OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX MOTEHIUAJIOB!

MnO2 +J>+KOH ...... KMnO4 + KJ + H20

FeSO4 + KMnOs4 + H2SOs4 ... Fe2(SO4)3 + MnSO4 +K2S04 + H20

CrCl3 + Br + KOH ...... K>CrO4 + KBr + KC1 + H20
Cr2(SO4); + KNO3 + HyO ...... HoCr07 + NO + KoSO4 + HaSO4

O0mas xapakTepucTHKAa MeTAJVIOB U HEMETAJJIOB
Bonpocul k meme:
1. Kak u3MeHsI0TCA CBOWCTBA METAIOB C YMEHBIIEHMEM CTAHJIAPTHOIO 3JIEKTPOHHOTO
noTeHana?
2. Okcuapl ¥ THAPOKCUIBI KAKUX METAJUIOB MPOSIBIISAIOT aM(POTEpHBIE CBOWCTBA?
3. Kakwue meTanisl HE pearupyror:
a. ¢ pa30aBIEHHON CEpHON KUCIIOTOM;
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0. C KOHIICHTPUPOBAHHON CEPHON KUCIOTOM?

Kaxue metamibl pearupytoT ¢ pacTBOpaMu Iea0uei?

[IpuBeanTe MpUMEpPbl XUMUYECKOMN U IEKTPOXUMUYECKON KOPPO3UU METAILIIOB.

Kakoif u3 ranoreHoB siBnsieTcsi HanbOoJiee CHIIbHBIM OKHCITUTEIEM?

Kaxkne cBOMCTBA B OKMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX POSBIISIOT:

a. cepa;

0. CepoBOIOPOT;

B. okcug cepsi(IV);

I. cepHas KuciaoTa?

8. Kakoii U3 MOHOB SABIISIETCS] OKUCIIUTENIEM IPU B3aUMOJIEUCTBUU C METAJLJIAMU:

a. B pa30aBJICHHON CEpHOI KHUCIIOTE;
0. B KOHIIEHTPUPOBAHHOMN CEpHOM KucioTe?

9. B ueM coCcTOUT paznuyue BO B3aUMOJEHCTBUYM METAJIJIOB C COJISTHOM M @30THOM KUCIOTAMM?

10. Kakas u3 kucnor: oprodocdopnas umu oprodochopucras - sBiserca Oojee craObiM

3JIEKTPOJIUTOM?

11. CoctaBbTe ypaBHEHMs pEaKIMii B3aMMOJEHCTBHS KOHIICHTPHPOBAHHOM M pa30aBICHHOM
A30THOM KHMCJIOTBI C MarHueM. PaccunTtaiiTe MOJIIPHYIO MAacCy SKBHUBAJICHTA OKUCIUTENS U
BOCCTAHOBUTEJSI B 3TUX PEAKITUSX.

12. Yto Ha3bIBaeTCs XJI0pHOU BO0M? Kak cMECTUTCSI paBHOBECHE B CUCTEME
Cl> +H,0 == HCIO + HCI npu no6asnennn NaOH, HCI1?

13. Kakue opburtanu aroma a3ora y4acTBYIOT B 00pa30BaHUU XMMHUYECKHX CBSA3EH C APYTrUMH
atroMamu B coenuHeHuax: N2, NHiz, NH4CI? Onumunre THIIBI XMMAYECKUX CBA3EH Ka)KIOM
n3 HuX. KakoBa BaJleHTHOCTH M CTENIEHb OKUCIICHUS a30Ta B TUX COECAUHEHUSX?

14. Kakas u3 coseil cuipHee Mo iBepraeTcsi THAPONIH3Y: CybdaT, alerar v Cyab(pua aTroMUHAS?
CocraBbTe HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS TUAPOIN3a ITUX COJIEH.

15. Ckombko cM® pacTBOpa HUTPHTA KaJIUs ¢ MOJIAPHOI KOHIIeHTpanueii skpupanenta 0,1 Moib
/mmM® motpebyercs mams okucneHums S50 cM® pacTBopa MOAMAA Kadus C  MOJIAPHOH
KOHIIEHTpauuei 3xkBuBaiieHTa 0,25 MoJib /mm3?

Otsert:125cm’

Now s

OCHOBBI XMMHYECKOH TEPMOAMHAMMKH, XUMHYECKOI0 M (pa30BOr0 paBHOBECHS
Bonpocut :

1. KakoBa cBsi3p MeX1y TEIIOBBIM 3¢ (deKkToM peakuuu (J, U U3MEHEHUEM >HTanbnuu AH?
3aBUCAT JIU TETUIOBOM 3 PEKT peakiiuu OT MyTH peaKkuu?

2. Cdopmymupyiite 3akoH ['ecca. Ilpm kakux ycinoBusx cropaBemiuB 3akoH ['ecca? Urto
Ha3bIBACTCS TEIUIOBBIM Y(PPEKTOM peakiuu?

3. Kak paccuurath TemnoBoil 3¢ ekt peakiuu, Noab3ysCh BEIMUUHAMU CTaHAAPTHBIX TEIUIOT
obpa3oBanus BemiectBa? byner nmu AH peakunu H> + Cl= 2HCI TteruoToii obpazoBaHus
HCI?

4. Yro Ha3pIBaeTcs TerioToi oOpasosanusi? byaer nu temnoBoit 3gdext peakunn
HCI + NaOH = NaCl + H>O tennoroii oopazoBanus H>O?

5. Uto Ha3bIBaeTCA CTaHAAPTHBIMU YCIOBUSIMHU? Kak M3MEHSIETCS SHTAIBIUS CHUCTEMBI MPHU

DHAOTEPMUUYECKUX PEAKLUAX?

Kak u3mensieTcst s3HTaIbIMs CUCTEMBI IIPH 3K30TEPMUUYECKUX PEaKIUIX?

7. Kak wu3MeHsercs BelIMYMHA DHHTPONMM IIPM  CaMONPOM3BOJIBHBIX  IIpolieccax B
M30JIMPOBAHHBIX CHCTEMaX U mouemy?

8. Kak pemaercs Bonpoc o HanpaBiIeHUH CaMOIIPOU3BOJIBHBIX IIPOLIECCOB B HEM30JIMPOBAHHBIX
CUCTEMaX Ha OCHOBE H300apHO-U30TEPMHUYECKOTO U  H30XOPHO-U30TEPMHUECKOTO
MOTEHIUAIOB?

9. Kakas cucrema Ooyee ycTOHYMBA: C BBICOKMM WJIM HHU3KHMM 3HAauY€HHEM H300apHO-
M30TEPMUYECKOr0 MOoTeHIana?

10. KakoBa CBsI3b MEXIYy U3MEHEHUEM M300apHO-U30TEPMHUYECKOTO IMOTEHIINANIA, SHTATBIINN 1
SHTPONMHU IIPHU MOCTOSIHHOMN TeMiieparype?

o
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1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

30.
31.

32.

33.

34.

35.

36.

Kaxoe nmpaBuiio 1exut B oCHOBE (ha30BOTO paBHOBECHS?

Uro takoe (aza? Kakoe MakcuManbHOE YHCI0 (a3 UMEET ABYXKOMIIOHEHTHAs cucreMa?
Yro Takoe koMmroHeHT? Kakoe 4nciio KOMIOHEHTOB MOXKET OBITh B 0JfHO(a3HOU cucTeme?
Uewm xapakTepHa 3BTeKTHYecKas Touka? [lpakThueckoe 3HAYEHUE CHUCTEM, OTBEYAIOIIMX
3TOMY COCTaBY.

[IpuBenure nuarpamMmbl COCTOSIHHUSI JBYXKOMIIOHEHTHBIX CHCTEM, CMEIIUBAIOLIUXCS KakK B
JKUJKOM, TaK U B TBEPJIOM COCTOSIHUH, U TOJIBKO B )KHJIKOM COCTOSTHUU.

Ckonmbko ¢a3 B OJHOKOMIIOHEHTHOW CHCTEME, COAepKalleid HaCBIICHHBIH map?
I'eTeporenHa wim roMoreHHa 3Ta cucrema’?

KakoBo makcumanbHOe 4ucio (a3 B 0OJHOKOMIIOHEHTHOM cucteme? Uemy paBHO MpH 3TOM
YUCIIO CTEIIEHENH CBOOOIBI M UTO ATO O3HAyaeT?

Haueprture nuarpaMmy COCTOSIHUS BOJBI U YKAXKUTE TOYKOM COCTOSIHUE CUCTEMBI, B KOTOPOH
YHUCJIO CTENeHel CBOOOIbI paBHO eauHuUIle. YTO 3TO 03HaYaeT?

Kaxk 3aBucut gaBieHue HaCchIIEHHOTO Mapa OT TeMIIepaTyphl?

Kakas cucrema HazwiBaeTcs 6e3BapuantHoi? [IpuBeaure npumep.

Kakas cucrema Ha3piBaeTcs 6uBapuantHoit? [Ipusenure npumep.

Kak omnpegenuts TeMmiepaTypy 3amMep3aHds pacTBOpa M YUCTOTO PAaCTBOPUTENS IO
quarpamme cocTostHust Bojbl? JlaiiTe 000CHOBaHME ATOTO OMPEIeIICHUSI.

Kaxk n3mensiercsa reMrepaTtypa KUIEHUsI BObI IPU YBEIIMUEHUU BHEIIIHETO J1aBJICHUS?
Chopmynupyiite 3akoH Payns, onuchIBaromuyii M3MEHEHHE JaBJICHUS HACHIIIICHHOTO Tapa
PACTBOPUTEIS C YBETUYCHHEM KOHIICHTPAIIMH PaCTBOPEHHOTO BemiecTBa. [laiite o0bsicHeHHEe
3TOMY U3MEHEHHIO.

[Tpu kakux KOHIIEHTpanusX (OONBIINX UK MaJbIX) BepeH 3akoH Paynsa? [Touemy?

[Touemy ISt pacTBOPOB 3JIEKTPOJIMTOB B 3aKOH Payns ciienyer BBOAWTH M30TOHMYECKHUI
ko3P uuuent (koapduuuent Bant-I'odda)?

Kak n3meHnsiercs temneparypa 3amep3aHus pacTBopa MpU YBEIUYEHUHU €ro KOHLEHTpauuu?
[TpuBeaute rpaduk u yKa)XUTE 3TO U3MEHEHHUE.

Uto Ha3bIBa€TCS KOHCTAHTOM PABHOBECHUS M KaKOE €€ MPaKTHUYECKOEe 3HaUeHue?

Kak ompenennTh KOHCTaHTY pPaBHOBECHS, TMOJNB3YsICh TaONWIaMHd  CTaHJAPTHBIX
TEPMOJIMHAMUYECKUX BEIUYNH?

ChopmynupyiiTe MpUHIIMIT CMEIICHUS PAaBHOBECHH, Ha3biBaeMblil npuHImmnoM Jle-IllaTense.
Kak wu3MeHseTcs KOHCTaHTa paBHOBECUS NIPU YBEIWYEHUM TEMIEPATYpbl Ui
IK30TEPMHUECKUX pPEaKIUi?

Kak ompenenuTh KOHCTaHTYy paBHOBecus MpH J000il TemmepaType, €cild H3BECTHA
KOHCTaHTa PaBHOBECHUSI MPU CTAHJAPTHBIX YCIOBUSX?

[Tpu xakux Temreparypax (BBICOKUX HJIM HU3KHX) CIEAYyeT MPO BOJIUTH IK30TEPMUUYECKUE
peakuuu, 9T00bI MOTYIUTh OOJIBIION BBIXO] MPOTYKTOB?

[Tpu xakux TemmepaTypax (BBICOKMX HJIM HU3KHUX) CJIEIyeT MPOBOJIUTH SHAOTEPMUUYECKUE
peakuuu, 9T00bI MOTYIUTh OOJIBIION BBIXOJ MPOTYKTOB?

Yro Ha3bIBaeTCs IeTEPOrCHHBIM PABHOBECHUEM M KaK BBIPA)KAETCA KOHCTAHTAa PaBHOBECHS
peakuuu CaCO; = CaO + CO,?

3aBUCHUT JIM KOHCTaHTa PABHOBECUS OT KOHLEHTPALMM BELIECTB, B3ATHIX JJISI IPOBEICHUS
peakiuu?

XuMuuyeckasi KHHETHKA H KaTaJu3

1. Yto Ha3bIBaeTCs CpeAHEN U UCTMHHON CKOPOCTAMHU PEAKIMHU? YPaBHEHHE PEAKIMHU I1EPBOTO

MOpsI/IKA.

2. KakoB (u3nuecKuii CMbICI KOHCTaHTBI CKOPOCTH M OT YETr0 OHa 3aBUCUT?
3. UTto Ha3bIBaETCSl MOJEKYIISIPHOCTHIO peakuu? [IpumMepsl MOHO- 1 OMMOJIEKYIISIPHBIX PEaKITHil.
4. Yto Ha3BIBAIOT MOPAAKOM peakuuu? B kakux ciydasx OHMMOJIEKYNIApHas peakuus

OTMCHIBACTCS] YpaBHEHHEM IIEPBOTO MOpsAKa?

5. Yto Ha3pIBaeTCs IMEpPUOJOM MONyHpeBpamieHus? B Kakux ciayyasx OH 3aBHCUT OT

KOHIICHTPAIIMH, a B KAKUX — HET?
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6.

B uem 3axmouaercs mpasuiio Bant-I'odda? Bug u ananus ypaBHenust AppeHuyca.

7. Uto Takoe 3Heprus akTUBauu?

8. O0mmit MexaHu3M AeCTBUS KaTaim3aTopa. Kak oH BiuseT Ha paBHOBecHe?
DIIEKTPOXUMHS

I. Yro mHaseBaeTcs yHeNbHOM M DKBMBAJICHTHOM DIEKTPONPOBOAHOCTBIO? EMMHUIBI MX
U3MEpEHUS.

2. Yro Ha3bIBaeTCs TMOABMKHOCTHIO MOHOB? IloyeMy HMOHBI C MalbIM PaJMyCOM MEHEE
MOJIBUXKHBI, YeM Ooibline?

14. Yrto takoe pa3baBlieHWE PACTBOPOB U KAK OHO BIUSET HA YACIbHYIO U DKBHBAJICHTHYIO
3EKTPONPOBOAHOCTh CUIIbHBIX 3JIEKTPOJIUTOB?

15. Tlouemy c yBenMuUE€HUEM KOHLIEHTpALMM SKBUBAJIEHTHAs 3JIEKTPONPOBOJHOCTh PacTBOPOB
yMEHbIIaeTcA?

16. KakoBa CBsI3b MEXAY CKOPOCTBIO JBUKEHHSI HIOHOB U €0 IIOJIBUXKHOCTHIO?

17. Tlouemy mipu HEWUTpadu3allMd CUJIBHOM KHCJIOTHI IIEJTOYBbI0  3BJIEKTPONPOBOJHOCTH
yMEHbIaeTcs?

18. Tlouemy mnpu HeHTpayM3aluyd CJIa00M  KHCIOTHI IIEJIOYBI0  DJIEKTPOMPOBOIHOCTH
yBEJIUUYUBaETCs?

19. 3akon pazseaeHus OcTBanbaa. Kak 3aBUCUT KOHCTaHTa IWCCOLMAIMUA OT KOHIIEHTpallUU
ciaboro 3ekTponuTa?

20. CrtpoeHue IBOMHOTO AIEKTPUUECKOTO c1osl. KakoBbI MPUYMHBI €r0 BOSHUKHOBEHUS?

21. Ilpumepsl oOpaTHMBIX 3JIEMEHTOB. Peakiuu, MpOTEKaIONIUe Ha IJIEKTPOAAaX B MPSIMOM U
00paTHOM HaIpaBJICHUH.

22. Yto Ha3bpIBalOT CTAaHAAPTHBIM 3JIEKTPOJHBIM NoTeHIuanoM? UTo NpUHATO 3a ypOBEHBb
oTcUeTa NOTEHIINAIOB?

23. DnexTpoasl mepBoro u BTOoporo pozaa. Ilo kakuM ypaBHEHMSIM pacCUUTBHIBAIOT HX
MOTEHIIUAIEI?

24. Yto Takoe 3JeKTPOJ CPABHEHUS U B UEM €0 IIPAKTHUECKOE 3HAaUeHHE?

25. Kak moxHo niyrem usmepenus J/1C onpenenuts pH pactBopa?

Kossonanbie cucrembl, MoJdydYeHHe, ONTHYECKHME M MOJEKYJSAPHO KHHETHYeCKHe
cBOlicTBa

1. Oxapakrepu3yiiTe KiIacCH(PUKAIUU TETEPOTCHHBIX AHCIEPCHBIX CHUCTEM [0 Pa3TUYHBIM
MpU3HAKaM.

2. JlaiiTe onpezeneHue KOJJIOUTHOU CUCTEME.

3. Uro Takoe mmodoOHbIe 1 THOPUITBHBIC TUCTIEPCHBIC CHCTEMBI?

4. OOBsICHUTE pa3INUUe CBOOOIHO-TUCIIEPCHBIX U CBA3HO-IUCIIEPCHBIX CUCTEM.

5. Onumure TMONy4YeHHE KOJJIOUTHBIX CHUCTEM METOJOM KOoHJeHcauuu (pusndeckoir u
XUMHYECKOM).

6. Ilpusenute popmyny muresisl 305t AgClLnonydennoro no peakuuu AgNOs3 + KCI = AgCl +
KNO;3 (nipu u36nitke AgNO3)

7. Kakum 3apsiioM 001aa10T KOJIJIOUTHBIE YaCTHIIBI?

8. Kakue ontnueckue cBOWCTBA XapaKTEPHBI I KOJUIOUAHBIX CUCTEM?

9. [IpuBenute ypaBHeHHE Panmest mis cBeropaccesHus (omanecueHius).Kakoro mpaktudeckoe
3HAUEHUE 3TOT0 ypaBHEHUS?

10. Kakue onTudeckue mpruOOpPhl OCHOBAHBI HA CBETOPACCESHHUH?

11. Yem duyopecueHIHs OTIUYACTCS OT OMaJeCUeHINN?

12. Kakue ocobenHoctn mmeeT 3akoH JlambGepra-byrepa-bapa, onuceiBaromuii moriomneHne
cBeTa (abcopOumIo CBeTa) I UICTUHHBIX M KOJUIOMIHBIX PACTBOPOB.

13. Tlpumenuma 1M MOJEKYJISIPHO-KMHETUYECKAss TEOpUsS K KOJUIOMIHBIM cucTeMam?
OObsicHuTe.

14. Yrto Takoe OpoyHOBCKOE ABMKEeHUE, TU(Pdy3us?

15. Onumure ocobeHHoCTH AU(D(Y3UN B KOIJIOUIHBIX cucTeMax. YTo Takoe Kod(p(UIMEHT

nuddy3un?
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16. IlpuBenute ypaBHeHHE DWHINTEHHA 11 KO3 dunmenta quddy3uu.
17. Yto Takoe ocmorumyeckoe naBieHHe? Kak OHO 3aBUCUT OT MaIspHOW M YaCTHUYHOMN

koHueHtpanuu? [IpuBenure ypaBaenue Bant-I'odda.

18. OnwumuTe 0COOEHHOCTH OCMOTHYECKOTO JaBIIEHUS KOJUIOMIHBIX CHCTEM B CPAaBHEHHH C

pacTBOpaMu HU3KOMOJIEKYJISIPHBIX COETMHEHUM.

~N N D bW N

[o¢]

IloBepxHOCTHBIE siBJIeHUs U agcopoums. Konnonannie [IAB

. Kaxue sBieHus Ha3pIBAIOT MOBEPXHOCTHBIMH M B YeM 3aKJIIOYAIOTCS MX MPUIUHBI?
. Ilouemy s 7MO(OOHBIX KOJUIOMAHBIX CHCTEM XapaKTepeH HU30BITOK CBOOOIHOM

MOBEPXHOCTHOM 3HEPTUU U KAKOBBI IIYTH €0 CHUXKECHHUS?

. B uem paznnuue pusnueckoir 1 XUMHUECKON agcopormu?

. Uto o3HavaeT ajicopOIMOHHOE paBHOBECHE?

. KakoBbI OCHOBHBIE TIOJIOKEHUST TEOPUH MOHOMOJIEKYIISIPHOH ajcopOiinu- Teopuu JIenrmiopa?
. [lpuBenute ypaBHeHue JIeHrMIOpa 1 00J1aCTH €ro MPUMEHUMOCTH K H30TepME aJICOPOITHH.

. KakoBbl mpuunHBI afcopOluu HMOHOB Ha rpaHuie ¢a3 (TepMOAMHAMHYECKAs TPAKTOBKA

a7IcOpOIMY U YCTaHOBJICHUS paBHOBECHSI)?

. B uem 3axmrouaercs npasuiio GasHca- [leckoBa st m30upaTenbHOM ancopOrumn?
. UTo Takoe MOBEPXHOCTHOE HATSXKEHUE )KUJIKOCTEH,KaKOB ero (pU3M4ecKuii CMbICT U eANHHIIA

U3MepeHUs?

10. Kakue BeliecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-aKTHUBHBIMHU? KakoBO cTpoeHHE MOJEKYI

1

I[TAB?
1. TlpuBenute ypaBHEHUE U30TEPMBI aacopOIuu [ 'nbOca u mpoaHAIM3UPYHTE €ro MpUMEHEHNE
K U30TCPMaM NOBCPXHOCTHOI'O HATSP)KCHU A B BOAHBIX PACTBOpPAX Pa3JIMYHBIX BCIICCTB.

12. Yto Takoe MOBEPXHOCTHAs AKTUBHOCTh M KaK OHA MeHsgeTcs i pa3nuyHbix [TAB mo

npasuiy Tpay6e?

13. Onumure ctpoeHne Moiiekyn Komutonaabeix [TAB (Munemnspasix [IAB) u cocrosiHue ux B

pacTBope.

14. OnumuTe KiIaccu(UKaNUIO ¥ MPAKTHIECKOE MPUMEHEeHHE KOJTonaHbIX [1AB.

1

2.

o0

3J16RTpI/I‘IeCKI/Ie CBOﬁCTBa, yCTOﬁ‘lHBOCTb H KOaryJasiius KOJJOUIHBIX CUCTEM

. KakoBbl TIpu4MHBI BO3HMKHOBEHHUS IBOMHOTO 3jiekTpuyeckoro cios (J2C) Ha rpanure

paznena ¢az? Omumute crpoenue 3toro J9C.
Yro Takoe munemna? [IpuBenure cxemy crpoeHus u GpopMyiry Muneuibl. Kak 3aBUCHT 3HAK
3apsiaa KOJJIOUTHOW YacTUIIBI OT AJIEKTPOSIUTa —cTabunuzaropa?

. Uro Takoe SHCKTpOKI/IHeTI/I‘ICCKI/Iﬁ IOTCHIMAa]I W KaK OH MCHACTCA IIpH I[O6aBJ'IeHI/II/I K

KOJUIOMIHOMY PAacTBOPY AJIEKTPOJIUTOB?

. UTo Takoe arperaTuBHOS M KUHETHYECKasl (CEIMMEHTAIIMOHHAs) YCTOMYUBOCTD?
. OT uero 3aBUCHUT KMHETUYECKAs] YCTOMUMBOCTD TUCIIEPCHON CUCTEMBI?
. Kak MeHsiercs arperaTuBHasi yCTOMUMBOCTH KOJUIOMIHBIX PAcTBOPOB MpH J100aBIECHUU

ANIeKTpoINTOB? UTO Takoe N303IEKTPUUECKOE COCTOSIHUE?

. B uem 3axmrodaercss CymHOCTh (PU3MUECKON TEOPUH YCTOMYMBOCTU U KOATYJISILUU- TEOPUU

TUI®O?

. B uem cocTouT MexaHn3M KoaryJsiuu KOJUIOUIHBIX CUCTEM JIEKTPOIUTaMu?
. Kakue cymecTByoT npaBmiia Koaryasuu 3o0iei snextponutamu? Chopmynupyiite npasuia

3HavyHOCTH (TipaBwmio Lymneie-I"apam).

10. Yto Takoe mopor koarynsiuu? Kak BIUsSeT BaIGHTHOCTh, aJICOPOIIMOHHAS CIIOCOOHOCTh U

paanyc MOHA — KOaryJsiTopa Ha Mopor KoaryJssiuu?

8. OueHouHbIe cpeACcTBA VISl TEKYLIET0 KOHTPOJISI yCIIeBAeMOCTH, PYOe:KHOM aTTecTaluu

H HpOMe)KyTO‘{HOﬁ aTrTreCcTalMu 1Mo uMToraMm OCBO€Hus1 AMCIUIIJIMHbI.

8.1. OneHo4YHbIE CPeACTBA ISl TEKYIIEr0 KOHTPOJISA yCIIeBAeMOCTH

Ne

Kommne- 3anaHus 1J151 AMATHOCTUKH ¢HOPMUPOBAHHOCTH CchlIKH
TeHIHUA KOMIIETEHII Ui

3aaHusi OTKPHITOTO TUIIA

3aaHus 1JA IMATHOCTUKH Pa3BUTUA TCOPETUYCCKHUX 3HAHMH
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1.| OIIK-6 | SIBnsiercs M SKBUBAJCHT AJIEMEHTA MOCTOSIHHOW BenuunHoi? | https://urait.ru/be
2.| OMIK-6 | Kak paccumTbIBaroTCS MOJSpHbIe Macchl dkBuBaeHrtos | 0de/392314
AJIEMEHTOB, OKCUJIOB, THAPOKCHUJIOB, KHCIIOT U COJIEH?
3.| OIIK-6 Kakue conm Ha3wpIBarOTCS CpeIHUMH, KUCIBIMUA U OCHOBHBIMU? | http://biblioclub.r
Kak onu nomyvarorcs? u/index.php?page
=book&i1d=56088
5
4.| OIIK-6 | Kakue cBolicTBa aToMa XapaKTEPHU3YIOT: https://urait.ru/be
a. IOPSAKOBBIM HOMEp 3JIEMEHTa B EPUOINIECKON cucTeMe; 0de/392314
0. HOMep TepHoa;
B. HOMEp TpyIIIbI?
OTBeT NOSCHUTE MPUMEPAMH.
5.| OIIK-6 [UeM o0OBsCHsAETCA TEPHOIUYECKOE HW3MEHEHHE BAJICHTHOCTHU
AJIEMEHTOB C YBEIMUEHUEM HX MOPSIKOBBIX HOMEPOB?
6.| OIIK-6 | VY Kakux 3JIEMEHTOB CHJIbHEE BBIPAKEHbl HEMETAIIIMYECKHE
CBOWCTBA:
a) y cepbl WU TeJUTypa
0) y KpeMHUs WJIN Cepbl?
7.| OIIK-6 Kakoif Bua XMMHYECKOH CBS3M Ha3bIBaeTCd KOBAJIEHTHOM
(MOJIsIpHON M HENOJIIPHON) U NOHHON? MexXny aToOMaMU KakUxX
9JIEMEHTOB OHHM 00pa3yroTCcs?
8. | OIIK-6 JlaiiTe XapakTepuCTHKY 3JieMeHTa Ne26: TI0JI0’KEeHUE B
HepI/IO,I[I/I‘leCKOﬁ CUCTCMC, CTPOCHUC 3HeKTpOHHOﬁ 000JI0YKH aToMa.
9.1 OIIK-6 OneMeHT 00pa3yeT OKCHI] ¥ THAPOKCH] aM(OTEPHOTO XapaKTepa, B https://urait.ru/bc
KOTOPBIX NMPOSIBISIET MOCTOSHHYIO BAJJIEHTHOCTh PABHYIO JIBYM. ode/392314
Pacnonoxen oH B IV nepuoze nepuoanydeckoit cucrembl. HazoBute
ATOT AJIEMEHT.
10, OIIK-6 JlaiiTe onpeienieHus MacCOBOM 101, MOJISIPHON KOHLIEHTpAIUX
Y MOJISIPHOM KOHLIEHTPAlMK SKBUBAJICHTA.
11 OIIK-6 | Kakme cBolicTBAa B  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIUSAX MPOSIBIISIOT:
a. cepa;
0. CepoBOIOPO;
B. okcun cepri(1V);
I. CepHast Kucyuora?
12| OIIK-6 Kakoii 13 MOHOB SIBISIETCSI OKUCIUTEIEM NIPU B3aUMOJEHCTBUU
C MEeTaJJIaMHU:
a. B pa30aBJICHHON CEpHOMN KHUCIIOTE;
0. B KOHIIGHTPUPOBAHHOHN CEpHOH KHcIoTe?
13| OIIK-6 B yem cocTouT paznaumuve BO B3aUMOJECUCTBUM METAIJIOB C
COJISTHOM W a30THOM KHUCIIOTaMU?
14 OIIK-6 | Kakas u3 cojeil cuibHee MoJABEpraeTcsl TUAPONIN3Y: Ccyibdart,
arierar W cynbdun amomuHus? CocTaBbTe HOHHBIE U
MOJIEKYJISIpPHbIE YpaBHEHHMsI TUAPOIIN3a STUX COJIEH.
15| OIIK-6 | KakoBa cBs3p Mexay TemioBeiM 3¢ dexkTom peakimu Qp u | https://urait.ru/be
n3mMeHeHueM sHranenuu AH? 3aBucsat nu tersoBoit addext | ode/392314
peaKuu OT NyTH PEAKIUU?
16 OIIK-6 | Chopmymupyiite 3axkoH I'ecca. Ilpu Kkakux yCIOBHSAX

cnpaBeyiuB  3akoH ['ecca? UYto Ha3bIBaeTCs TEIIOBBIM
addexrom peaknun?
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17

OIIK-6

Kak pemacTcda BOIIPOC O HAIIPABIICHUN CAMOIIPOU3BOJIBHBIX
IIPOLICCCOB B HEU3OJIMPOBAHHEIX CUCTEMAaX HA OCHOBE I/I306apHO-
HN30TCPMUUCCKOr0 U U30XOPHO-U30TCPMUICCKOTO HOTCHI_II/IaJ'IOB?

18

OIIK-6

Kakas cuctema 6oree ycToHUNBA: ¢ BBICOKUM MJIA HU3KHM
3HA4YeHUEeM N300apHO-U30TEPMUIECKOTO MOTEHIIHAIIA?

https://urait.ru/bc
0de/392314

19

OIIK-6

KakoBa cBs3b MeXly H3MEHEHHEM H300apHO-H30TEPMUIECKOTO
MOTEHIINANA, SHTATBINH U SHTPOITUH MIPU HOCTOSHHOM
TeMneparype?

20

OIIK-6

ChopmynupyiiTe NPUHIIMIT CMEIICHUS PABHOBECHI, Ha3bIBACMBbIi
npuniunom Jle-Illatense.

21

OIIK-6

Kak u3smensierca KOHCTaHTa paBHOBECHS NIPH YBEIUUYEHUH
TEMIEPATYPHI TSI SK30TEPMUIECKUX PEAKIIMNA?

22

OIIK-6

Kak ompeienuth KOHCTaHTY PABHOBECHS MPH JII000# TeMIepaType,
€CJIM N3BECTHA KOHCTAaHTA PABHOBECHS IPH CTAHJAPTHBIX YCIOBUSIX?

23

OIIK-6

UTto Ha3bIBaeTCA CPECAHEH U UCTUHHON CKOPOCTSIMU PEaKIuu?
YpaBHEHUE peakiliy NEePBOro MOPSAKA.

24

OIIK-6

KakoB u3uueckuii CMBICII KOHCTaHThI CKOPOCTH U OT Y€ro OHa
3aBUCHUT?

https://urait.ru/bc
0de/392314

25

OIIK-6

Uro Ha3pIBaeTCs MOJEKYISAPHOCTBIO peakiuu? [Ipumepsl MOHO- U
OMMOJICKYJISIPHBIX PEaKLIUH.

26

OIIK-6

UTo HA3BIBAIOT MOPSAKOM peakinu? B Kakux ciaydasx
OMMOIIEKYIISIpHAs PEaKIUs OMICHIBACTCS YPaBHEHHEM ITEPBOTO
nopsaka’?

https://urait.ru/bc
0de/392314

27

OIIK-6

OxapaKTepmyﬁTe KJ'IaCCI/I(l)I/IKaL[I/II/I TCTCPOrCHHBIX AUCIICPCHBIX
CHUCTEM II0 pa3IMYHBIM IIPpU3HAKaM.

https://urait.ru/bc
0de/392314

28

OIIK-6

Jaiite onpeneneHne KOIJIOUIHON CUCTEME.

https://urait.ru/bc

29

OIIK-6

Yro Takoe JII/IO(1)06HI>IC u J'II/IO(i)I/IJ'IBHI:Ie AUCTICPCHBIC CHCTEMBI?

0de/392314

30

OIIK-6

Yro Takoe munemna? [Ipuseaure cxemy crpoeHus u popmyny
Munembl. Kak 3aBUCUT 3HAK 3apsAa KOJJIOMJHOW 4aCTHULIBI OT
AJIEKTPOJIMTA —CcTabuim3aropa?

https://urait.ru/bc
0de/392314

3anam/m IJISA JTHATHOCTUKH PA3BUTHUA MPAKTHYCCKHUX yMeHHﬁ W HaABBbI

KOB

31

OIIK-8

YeMy paBHa MOJISIpHAs Macca DKBHUBAJICHTa XpoMa B OKCHIE
xpoma, coxepxamero 68,42%  xpoma? CocraBbTe
AMIUpPHUUECKYIO popmyiy 3Toro okcuna. (Oreer: 17,33 r/mMounb;
Cr03)/

https://urait.ru/bc
0de/392314

32

OIIK-8

IM'mapoxcun anroMuHUs Maccou 7,8 r. mpopearupoBai ¢ a30THOU
KuciaoTon wmaccor 6,3 r. Omnpenenutre MOJSIPHYIO Maccy
OKBHUBAJICHTA THAPOKCHUIAA AJIIOMUHHUA B 3TOU pcakuuun un
COCTaBbTE €€ YpaBHEHHE.

33

OIIK-8

B 100 cm® Bogs! pactBopmiu 0,82r oprodocdara HaTpusl.
Brruucnute MaccoByO 10J1H0, MOJIIPHYIO KOHIIEHTPALUIO U
MOJISIPHYIO KOHIIEHTPAILHMIO SKBUBAJICHTA TTOJIyYSHHOTO PacTBOpa
(mmotHOCTH pactBopa 1,02 r/cm®) (OtBeT: 0,81%; 0,05Mo0mb/1M°;
0,15 moms/am3).

34

OIIK-8

Kakoii 00beM pacTBopa opToPochopHOt KMCIOTHI ¢ MACCOBOI
nonet 35% u mnotHocThIO 1,22 T/cM® moTpedyeTtcs s
MIPUTOTOBJIEHUA 5 1M PacTBOpa C MOJIAPHON KOHIIEHTpaluen
skBuBanentTa 0,15 mons/mm>?

35

OIIK-8

CocraBbTe ypaBHEHUS TUCCOLIMAIIMY CIIECAYIOIINX BEIIECTB: HUTpaTa
xenesa (III), auTpuTa rugpokcoanroMuHus, AUTHIpodochaTa
Kanpnwst, ruapokcuaa xpoma (I11). B xakom HanpasieHUN
CMECTHUTHCS pPaBHOBECHE IIPU 100aBIEHUH I'MIPOKCHUIA HATPUSI K
pactBopy rugpokcuia xpoma (I1I1)?

20
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36

OIIK-8

CreneHb TUCCOLUAIMY B PACTBOPE YKCYCHOM KUCIIOTHI C MOJISIPHOM
KOHIIeHTparuel sxBuBanenTa 0,1 mons/am® pasra 1,3 %.
Brruncnure KOHCTaHTY KHCIOTHOCTH.

37

OIIK-8

Brraucnure pacTBOpUMOCTh XJ10puia cepedpa B YUCTOM BOJIE U
B 0,01 M pactBope HCI.

38

OIIK-8

B mpuBeneHHBIX peaknusx MOAOEPUTE HMOHHO-3JIEKTPOHHBIM
METOZOM CTEXMOMETpHUECKUe KOI((OUIIMEHTHI, OIpEIeInTe
OKHCITUTENh ¥ BOCCTAHOBUTEIb, BEIYUCIUTE MOJISIPHBIC MacChI
OKBUBAJICHTOB OKHCIUTEIS U BOCCTAHOBHUTEINS, YKKHUTE THUI
OKHCITUTEIbHO-BOCCTAHOBUTEIHLHON PEaKITIH:

KMnO4+ NaNO: + H2O — MnO: + NaN0; + KOH

Cr2(S04); + KBrO + KOH — K>CrO4 + Br; + KNO3 + H2O
KoMnOgs+ H,0 — KMnO4 + MnO2 | + KOH

As2S3] + H2O2 + NaOH — NazAsO4 + NaSO4 + H2O

39

OIIK-8

B mpuBeneHHBIX peaknusax MOJO0EpPUTE HOHHO-JICKTPOHHBIM
METOZOM CTEXMOMETpHUECKUue KOI((OUIIUEHTHI, OIpEIeInTe
OKHCIIUTENIb ¥ BOCCTAaHOBUTEIb, BEIYMCINTE MOJSIPHBIE MacChI
HKBUBAJICHTOB OKHUCIUTENS U BOCCTAHOBUTENS, YKAKUTE THUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON PEaKIHH:

P + HCIO4 + H2O — H3PO4 + HCI

H3AsO3 + KMnO4 + H2SO4 — H3AsO4 + MnSO4 + K7SO4 +
H>O

40

OIIK-8

B mpuBeneHHBIX peaknusax MOAO0EpPUTE HOHHO-JICKTPOHHBIM
METOZOM CTEXMOMETpHUECKUEe KO3 UIIUEHTHI, OIpEIeInTe
OKHCIIUTENIb ¥ BOCCTAaHOBUTEIb, BEIYMCINTE MOJSIPHBIE MacChI
HKBUBAJICHTOB OKHUCIUTENS U BOCCTAHOBUTENS, YKAKUTE THUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON PEaKIHH:

Cuz2S| + HNO3; — CuSO4 + Cu(NO3)2 + NO + H20

K>Cr207 + NaClOs + H2SO4 — Cr2(S0O4)3 + NaClO4 + K2SO4 +
H>O

https://urait.ru/bc
0de/392314

41

OIIK-8

CoctaBbTe MOJIEKYJSIPHBIC M WOHHBIC YPaBHEHUS THIPOJIH3a
CIIEYIOIINX COJIeH: Ccynbduma Kauus, arerara aMMOHUS;
cynb(dara menu, kapOoHaTa ATFOMUHUS.

42

OIIK-8

B kakoM HampaBIeHHUM CMECTHTE pPaBHOBECHE THIPOIH3a
cynbdara xenesa (II1) mpu nobaBieHun

a. XJIOPOBOAOPOAHOM KHUCIIOTHI;

0. TUAPOKCHUIA HATPHS.

43

OIIK-8

Kaxkas u3 coneit: autpar ceunna (II) uaum autpar ceunmna (IV)
6y,£[€T HUMCTh B BOJHOM paCTBOPC NpPU OAUHAKOBLIX YCIOBUAX
OOJIBIITYIO CTETIEHb THAPOTN3a?

44

OIIK-8

[Ipu cnuBanmm BOAHBIX pacTBOpoB xymopuaa xpoma (III) u
kapOoHaTa HaTpus oOpazyercst ocalok ruapokcuaa xpoma (I1I).
CocTaBbTe HOHHBIE U MOJIEKYJISIPHBIE YPABHEHHS PEaKIUU €To
o0Opa3oBaHMsl.

45

OIIK-8

[IpuBenure dopmyny mumnemisl 30158 AgCl,oydeHHOro 1o
peakiuu AgNO; + KCI = AgCl + KNOs (pu n36siTke AgNO3)

https://urait.ru/bc
0de/392314
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®opmbl padoThl cTyAeHTOB. DOopMBI pabOTHI: KOHCYIBTAIIUH, JJAOOPATOPHBIC 3aHATHUS,
PEUTUHTOBbIE TECTUPOBAHUS, CAMOCTOATEIbHbIE PA0OTHI, MHTEPAKTUBHBIE 3aHSITHS.

Buabl koHTpoJsi: Tekymuid (Ha J1a0OpaTOPHBIX U CEMHUHAPCKUX  3aHATHSX),
MIPOMEKYTOUHBIN (MOIYJIbHOE TECTUPOBAHNE), HTOTOBBIA (9K3aMEH ).

IIpoBepka KadecTBa yCBOCHMS 3HAHMM OCYLIECTBISETCS HE TOJIBKO B YCTHOM, HO U B
nucbMeHHoU ¢dopme. [IpoBenenue pazHbIX 1o GopMe M 10 00BEMY YCTHBIX W MUCHhbMEHHBIX padoT
TUCIUTUIMHUPYET CTYIACHTa, MAET MPEeroJaBaTell0 OCHOBAaHUS ISl OOBEKTUBHOW OIEHKU 3HAHUN
Ka)KIO0r0 CTY/IEHTa MPH BBIBEIEHUU CYMMAapHOT0 0asia, MO3BOJISIET CTYACHTY IPEICTaBUTh YPOBEHB
COOCTBEHHBIX 3HAHUU IO MPEIMETY, YBUAETh CBOM CUIIbHBIE U cla0ble CTOPOHBI, YTOOBI Y4ECTh UX
IIPU MOATOTOBKE K 3K3aMEHY.

Buael TeKyniero KOHTpOJIs:

a) YCTHBIN ()pOHTAIILHBIN WJIM WHIWBHUIYATBHBIA OMPOC;

0) mrcbMEHHasi caMOCTOATeNbHAs paboTa;

B) 3aIlIUTa BBHITTOJTHEHHOM JTaOOpaTOPHON pabOTHI;

I') IpOBEpKa JOMAIITHETO 3a/1aHusl.

ITpoMexyTOUHBII KOHTPOJIb — TECTUPOBAHUE M0 OTJEIBbHBIM pa3jieiaM JTUCHUIUIUHBL.

PyGexxHbII KOHTPOJIb OCYIIECTBIISICTCS 10 00JIee MITM MEHEE CaMOCTOSITETILHBIM pa3/iesiaM —
y4eOHBIM MOJYJISIM Kypca M MPOBOAMUTCA MO OKOHYAHHM W3YYEHHUs MaTepuana MOJIyJsi B 3apaHee
yCTaHOBJICHHOE BpeMs. PyOeKHBIN KOHTPOJIb POBOIAMUTCS C IIETBI0 ONPEIeTICHHs Ka4eCTBA YCBOCHUS
MaTepuaia yueOHOro MOJyJs, B 1eJIoM. B TeueHue cemecTpa MpoBOJUTCS JBA TAKMX KOHTPOJIbHBIX
MEpOTNPHUATHS 0 TpaduKy.

HTOroBblii KOHTPOJIb 3HAHKH 110 AUCIUILUIMHE — SK3aMEH B YCTHOM MJTM TUCBMEHHOHN (hopMme.

HrtoroBas oLeHKa 3HAHUM CTYIEHTA, OCYLIECTBIISIETCA II0 HAKOIMTEIBHOW CHUCTEME
CYMMHpPOBaHHEM OaJlJIOB, MOJTYYEHHBIX B MIPOLIECCE TEKYIETO U pyOeKHOTO KOHTPOJIS

Metoauka ¢GpopMUpPOBaHNSA Pe3yabTHPYIOLIEH OLEHKH.

B xozie Texymiero u pyoexHOro KOHTpOJIsI CTyACHTBI MOTYT Habpath 0-70 OasioB:

1 —s1 pyOexxHas aTTecTalys - MAKCHMAJIBbHO 35 0a/1710B; U3 HUX:

Ot 0 1o 15 6amioB (pyOexHast aTTecTalys) — KOMIBIOTEPHOE TECTHPOBAHUE WJTU TTMChMEHHAS
KOHTpOJIbHAs paboTa;

Ot 0 no 20 6amnoB (Tekymas OleHKa) — aKkTUBHAs padoTa 3a JaHHBIN MEPHOJ] HA CEMUHAPCKUX
(MIPaKTHYECKUX ) 3aHATHSIX.

2-s1 pyOexkHasi aTTeCTAlMA — MAKCUMAJIBLHO 35 0a/U10B; U3 HUX:

Ot 0 mo 15 6amnoB (pyOexHast aTTecTalys) — KOMIBIOTEPHOE TECTUPOBAHKUE WIIM TTHCHMEHHAS
KOHTpOJIbHAs paboTa;

Ot 0 1o 20 6ansoB (TeKymas OIeHKa)— aKTUBHAsI paboTa 3a JaHHBINA MEPHOJI HA CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATHSX.

Dk3ameH (D) — MakcumaiibHO 30 0aIoB.

[To mpenqmeram, nmeromuM GopMy KOHTPOJIS 3a4€T/3K3aMEH, BO3MOXKHO IPOCTABJICHUE OI[CHKU
«3a4TE€HO»/» Y/IOBIETBOPUTEILHO» B COOTBETCTBHH C HAOpaHHOW CyMMO# OayioB B CEMECTpe.

CryneHT UMeeT MpaBo CcllaBaTh 9K3aMEH B COOTBETCTBUH, €CIIU MOTYYCHHBIN «aBTOMaTHYECKU
pe3ynbTaT 1o HaOpaHHOH cymMMe OayuloB ero He ycrpamBaeT. Ecim ke cryneHT HaOpan menee 50
0aJyIoB, TO OH 00sI3aH C/IaBaTh 3a4€T/IK3aMEH B CECCHIO B YCTAHOBJICHHOM TIOPSIIKE.

[Tepecuet nomydeHHON UTOroBoi (O) CyMMBI OAJIJTIOB IO TPEAMETY B OLIEHKY POU3BOAUTCS 10
mkane (Tabauma):

o «OTIUYHOY - 86-100 Gamos;

e «xopouioy - 71-85 6amios;

® «yI0BJIETBOPUTENBHOY - 50-70 6annos;

e 3auer» - 50-100 6amnoB.

[IIxana UTOroBOM aKaJeMHUYECKON YCIIEBAEMOCTH CTYAEHTOB
Cucrema ouenok COI'Y

®opma Cymma

KOHTPOJIA 0ajL10B

Ha3Banue
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86 -100 OTJINYHO
DK3aMeH 71-85 XOPOIIIO
50-70 YAOBIIETBOPHUTEIHEHO
. 50-100 3auTEeHO
3auér
0-50 He 3a4TEeHO

3aganus 1J151 CaMOCTOATEILHOM padoThlI.
Tembl, pa3iesibl, BBIHECEHHbIE HA CAMOCTOAITEJILHYIO OATO0TOBKY, BONPOCHI K MPAKTHYECKUM
U J1a00PATOPHBIM 3aHATUAM; TeMaTHKa pedepaTHOil padoThI.
1. Ponb u 3nauenue xumuu 6 cogpemennom odwecmae. Ilpocmoie u cnodtcHvle geujecmaa.

Eounuyer konuvecmea sewjecmesa: monv, xumudeckuti sxeusanenm. OCHogHvle 3aKOHbL XUMUU. 3aKOH
9KeuUsaneHmos. Pacuem sxkeusaneHmuoix Macc O0Jisl pasiudHbIX K1ACCO8 HeOP2aAHUYEeCKUX COeOUHEeHU.
Onexmponnvie ananocu. Mzmenenus ce0UCmM8 XUMUYECKUX DNeMEHMO8, NepuoouyecKue usMeHeHus
BANCHEUUUX XAPAKMEPUCMUK XUMUYECKUX NEeMEHMO8. IPPeKmuHvix paouycos amomos u UoHOS,
9Hep2uu UOHUAYUU, CPOOCMEA K INEKMPOHY, daeKkmpoompuyamenvHocmu. Kuciomno-ocnognvie u
OKUCIUMENIbHO-80CCMAHOBUMENbHbIE CEOUCMBA deMenmos. Peakyuonnas cnocoonocms eeujecms.
Bonpocwt ona camonposepku:

1. SIBnsieTcst 1M SKBUBAJIEHT 3JIEMEHTA IMOCTOSTHHON BETMYUHON?

2. Kak paccuuThIBalOTCSI MOJISIPHBIE MAaCChl SKBUBAJIEHTOB 3JIEMEHTOB, OKCHJIOB, THAPOKCUIOB,
KHCJIOT U COJIen?

3. TlpuBectu npuMepsl OTHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX KUCIIOT.

4. Kakue conu Ha3bIBaIOTCS CPEJHUMU, KUCIBIMU U OCHOBHbIMU? Kak oHM nosydatorcs?

5. Moxer 11 THIPOKCU Kajusi 00pa3oBhIBATh OCHOBHBIE COJIN?

6. Kakue cBoiicTBa aToMa XapaKTepU3ykoT:

a. TIOPSIIKOBBIN HOMED DJIEMEHTA B IIEPUOJIUUECKON CUCTEME;

0. HOMep TIepHuoa;

B. HOMEp I'PYIIbI?

7. OTBET NOACHUTE IPUMEPAMH.

8. Uem 0OBsICHsIETCA MEPUOANYECKOE U3MEHEHUE BaJICHTHOCTHU 3JIEMEHTOB C YBEIMUEHUEM UX
MOPSIKOBBIX HOMEPOB?

9. VY Kakux 3J€MEHTOB CUJIbHEE BbIPAKEHBI HEMETAJIIMUYECKHE CBOMCTBA!

a) y Cepbl UJIU TEIUYpa;

0) y KpeMHHUS WK cephl?

10. Kaxoil BuJ XMMHUYECKOW CBSI3M HA3bIBACTCSI KOBAJEHTHOW (TOJSPHOM M HEMOJISPHOMN) U
HOHHOW? MexIy aTOMaM# KaKuX JIEMEHTOB OHH 00pa3yroTcsi?

11. Kakwue 37eKTpOoHBI Y4aCTBYIOT B 00pa30BaHUU XUMHYECKUX CBS3CH?

12. Kakas cBsI3b Ha3bIBACTCS BOJOPOIHOM?

13. Kak o0Gpa3yeTcst KoBaJe€HTHAs CBSI3b 110 JOHOPHO-aKIIENITOPHOMY MEXaHU3MY?

14. Yo mpexacTaBiseT JOHOP U aKLUENTOP Il 00pa30BaHMs XUMUYECKON CBSI3U?

15. Yro Takoe rubpuansanus aToMHbIX opouTtanei? Kakue tunel rubpuausayu Bel 3Haere?

Hnouesuoyanvusie 3a0anus no meme:

1 Yemy paBHa MOJIsIpHas Macca SKBMBAJIEHTa XpoMma B OKCHJAE XpoMa, cojepskauiero 68,42%
xpoma? CocTaBbTe SMIUpHUEcKyro ¢hopmyry atoro okcuaa. (Oteet: 17,33 r/monb; Cro03)/

2 T'mapokcuj aJrOMHHHUSI Maccoud 7,8 T. mpopearupoBajl ¢ a30THOM KHUCJIOTOM Maccoil 6,3 T.
Onpenenute MOJIIPHYIO MacCy SKBHUBAJIEHTA THIPOKCH]IA AIFOMUHUS B TOW PEAaKIIMU U COCTaBbTE €€
ypaBHeHnue. (OtBeT: 78 r/M0IIB)
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3 MoxeT 11 XJI0pPOBOJAOPOIHAS KUCIOTa 00pa30BbIBaTh KHUCIbIE COJU MPU B3aUMOACHCTBUU C
OCHOBAaHUSIMH?

4 DHepreTuuecKkoe COCTOSIHUE BHEUTHETO JIEKTPOHA aTOMa OMKICHIBACTCS.

5 JlaiiTe XapakTepuUCTUKY 3jieMeHTa Ne26: MOJI0KEHNE B MEPUOANYECKON CHCTEME, CTPOEHUE
AIIEKTPOHHON 000JIOUKH aToMa.

6 DnemeHT o0Opa3yeT OKCHUI U TUAPOKCHZ aM(pOTEpHOro XapakTepa, B KOTOPBIX IMPOSBIIAET
MOCTOSIHHYIO BaJIEHTHOCTh paBHYIO ABYM. Pacronoxen oH B IV nepuojie nepuoandecKori CUCTEMBI.
Ha3oBute 3TOT 251€eMEeHT.

7 Kakue BUAbI XUMHYECKOHN CBSI3U B CICAYIOIIUX MOJICKYJIax:

a. a30Ta;

0. aMMHaKa;

B. pTopuaa Kamus;

I. XJIOpHJla aMMOHHUA?

8 HMcxoast U3 37eKTPOHHOTO CTPOSHHS aToMa cepbl, 00BSICHUTE 00pa30BaHUE MOJIEKYJIbl OKCHAA
cepsl (IV). OxapakrepusyiiTe BUIbI XUMHUYECKOU CBSI3H B HEM.

9 Kakoe cTpoeHrne UMEIOT MOJIEKYJIBI BOJIbI, aMMHaKa U okcua yriaepoaa (1V)?

10 . Kakue BUIIbI XMMHUYECKOM CBA3M B MOJIEKYJIE XJIOpUAa TETpaaMMHUHAIIMHKA?
11 Kakue cBsi3u Ha3bIBAIOTCS cUTMa U MU CBA3sAMU? OOBSACHUTE Ha NpHUMEpe 00pa30BaHUS
MOJIEKYJI a30Ta, METaHa U 3TeHa

2. Cnocoovt  evipajriceHun KOJIUYECHBEHHO20 COCIMA8a pacmeopos. Bzaumnvie
nepecuemul KOHYEHMPAYUU PACHMEOPO8

Bonpocwt ona camonposepku:

1. [aiite onpeaeneHrs MacCOBOM 101U, MOJIAPHOW KOHIIEHTPAIMU U MOJISIPHOM KOHIIEHTpallUuU
SKBHUBAJICHTA.

2. KakoBa CBsI3b MEXIY MOJISIPHOM KOHLEHTPALIMU U MOJISIPHON KOHIIEHTpAalluK SKBUBAJIECHTA?

3. Kakoii nporecc Ha3bIBa€TCA AAEKTPOIUTHUECKON AUCCOUALINEN?

4. Kakue 31eKTpOoIMThI OTHOCATCA K cuibHBIM? [lepeunciure ux.

5. Uro Ha3bIBaeTCA CTEMEHBIO UCCOLMALMA U KOHCTAHTOM auccoruanuu? B dem cocrout
CXOJICTBO U Pa3IM4Me dTUX BEIUUUH?

6. Cwmemenune xumuyeckoro paHoBecus (mpuHumn Jle-Illatense) Ha mpumepe yroiabHOU
KHUCIIOTBI.

7. Uto Ha3bpIBAIOT BOJOPOJHBIM W THAPOKCUIBHBIM MoOKa3aTeneM? KakoBbl WX 3Ha4Y€HUS B
HEUTPAJIbHOM, KUCTION U IIEJIOYHOU cpenax?

8. Kakwue a5mekTponuTsl Ha3pIBatOTCs aMpoTepHbIME? Kak MpOMCXOIUT WX TUCCOITAAIINS?

9. Kakas peakuus Ha3zbiBaeTcs ruaponn3om? Kakue coiu nmoasepraioTcs Tuipoansy?

10. Kakwue conmu moasepraroTcs HeoOpaTUMOMY THAPOIIHA3Y?

3aoayu 0na camocmoamenbHo20 peueHus:

1. B 100 cm?® Boasl pactBopuiu 0,82r oprodocdarta HaTpus. Berauciaure MaccoByio 0710,
MOJIIPHYIO KOHLIEHTPALIMIO U MOJIAPHYIO KOHIIEHTPALMIO SKBUBAJEHTA MOJYYEHHOTO pacTBOpa
(mmotHoCTh pactBopa 1,02 r/em?) (OtBer: 0,81%; 0,05Mmonb/am?; 0,15 mMonb/nm?).

2. Kakoit 00bem pactBopa opTodocOpHON KUCIOTHI C MaccoBOM oieit 35% 1 MI0THOCTHIO
1,22 r/cm® motpebyercs uisi TMPUTOTOBIEHUS 5 1IM® pacTBOpa ¢ MOJISIPHOW KOHIIGHTpaIuen
skBuBanenTa 0,15 Moas/am3?
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3. CocraBbTe ypaBHEHUS TUCCOITMAIINN CICTYIONTUX BemecTB: HuTpaTa xkene3a (I11I), aurpura
THJIPOKCOATIOMUHMS, Turuapodocdara xanpuus, ruapokcuna xpoma (III). B kakom HampaBieHuu
CMECTUTHCSI paBHOBECHE ITPH JOOABICHUH I'MIPOKCUIA HATPHUS K pacTBOpY ruapokcuna xpoma (I111)?

4. CreneHp auccouualMy B pacTBOpPE YKCYCHOM KHCIOTHI C MOJISIPHOW KOHLIEHTpauuen
skBuBasienTa 0,1 mons/nM® pasHa 1,3 %. Beruucnure koHcTanTy KucnotHocTd. (OtBeT 1.69 * 107)

5. Bsrumucnute pH pacTBOpoB ¢ MonspHO#H KonmenTpauueii 0,01 moms/ am® cregyrommx
BEIIECTB:

a. XJIOPOBOJOPOTHOM KUCIIOTHI;

0. TUIPOKCHUIA KaJIHS;

B. YKCYCHOM KHCJIOTBI;

r. ruapokcuia ammonus (Ko =1,8 « 107)

(OtBer: 2; 12; 3,37; 10,63.)

6. Bpruucnure pacTBOpuMOCTb XJIopHuaa cepedpa B uncroii Bozae u B 0,01 M pactBope HCI.

(OtBert: 1,33 « 10 mons/ 1m?); 1,78 « 1071%) mons/ am3.

7. CocTaBbTe MOJIEKYJSPHbIEC U HOHHBIE YPaBHEHMSI THIPOJIN3a CIEIYIOIIMX COJIeH: Cynbpuaa
KaJus, alleTaTa aMMOHUS; cyiabdara Meau, KapOoHaTa aTlOMUHUS.

8. B kakom HampaBJICHMM CMECTHTE paBHOBecHe ruapoinsa cynbdara sxemnesa (III) mpu
no0aBIIeHUN

a. XJIOPOBOJOPOIHON KUCIIOTBHI;

0. TUAPOKCUIA HATPHUSL.

9. Kakas u3 coneit: uurpar cBunna (II) wim aurpar cBunna (IV) Oymer mMers B BOIHOM
pacTBOpe MpHY OJIMHAKOBBIX YCIOBUSAX OOJIBIIYIO CTENEHb THAPOIHN3a?

10. Ilpu cnuBanum BOAHBIX pacTBOpoB xyopuaa xpoma (III) u kapOonara HaTpusi oOpazyercs
ocanok ruapokcuna xpoma (III). CoctaBbTe MOHHBICE M MOJICKYJISPHBIE YPAaBHEHHS PEAKIIMH €ro
o0OpazoBaHwUsI.

8.2. OneHo4nble cpeacTBA 1JIs1 NPOBeAeHNUs Py0e:KHOM aTTecTaluu
IHoaroroBka K MPpoOMeKYTOYHOI aTTeCTALMHU

[Ipy moOAroToBKE K MPOMEXYTOYHOW aTTeCTAllMi HEOOXOJMMO TOBTOPHUTH MPOWUICHHBIH
MaTepHal B COOTBETCTBUHM C y4eOHOM MpOrpaMMoi, MPUMEPHBIM IEPEYHEM BOIIPOCOB, BEIHOCSIIIUXCS
Ha HK3aMeH/3a4eT. PeKoMeH 1yeTcsl HCIIOIb30BaTh KOHCIIEKTHI JIEKIIMNA ¥ UCTOUHUKH, IIEPEUHCIICHHbIE
B CIMCKE JHUTeparypbl B pabodell mporpamMMe AMCLUUIUIMHBL, @ TaKKe PECypChbl 3JIEKTPOHHO-
oubmmoreynsix cucreM. Cremyer oOpaTuTh 0co0O€ BHMMAaHHUE Ha TEMbl Y4YEOHBIX 3aHATHH,
IPOMYIIEHHBIX 10 pa3HbIM npuyrHaM. [Ipn He00X0ANMOCTH MOKHO OOPAaTUTHCS 32 KOHCYJIbTALlUEH
Y METOAMYECKON IIOMOIIBIO K MPENOIaBATENIO.

BOITPOCHI JIJISI IIOJATOTOBKHU K PYBEXXHON KOHTPOJBHOMN PABOTE

l. Oxcunpl. Kiaccudukanus 1 HOMEHKIIATypa OKCHUIOB. XUMHUECKHE CBOWCTBA KHUCIOTHBIX
OKCHJIOB.
2 XUMHUYECKUE CBOMCTBA OCHOBHBIX OKCUI0B
3 XUMHYECKHE CBOMCTBA aM(DOTEPHBIX OKCHIOB
4 Kucnorsl. Knaccudukanms u HOMEHKIaTypa KHCIOT
5 XUMUYECKUE CBOWCTBA KHCIIOT
6. OcnoBanust. Knaccugukanus ocHOBaHUH
7 XUMUYECKUE CBONCTBA OCHOBAaHUMI
8 AmMdoTepHbIE TUAPOKCUIBI, NX XUMHUECKHUE CBOMCTBA
9 Comu. Knaccudukarus 1 HOMEHKIaTypa coJiei

10.  Xumuueckue CBOMCTBA cOjeH
11.  Kwucnsle 1 OCHOBHBIE COIIU
12. 3akoH coxpaHeHus Maccel. OCHOBHOE COJEPKaHNE aTOMHO-MOJIEKYJISIPHOTO yUEHUS
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13.

[Ipocroe BemecTBO 1 XUMUYECKUN DJIEMEHT

14. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOIIEHUM

15. Momnsipuaast macca. KonruecTBo BerecTBa

16. 3akoH 00BEMHBIX OTHOIICHUH. 3akoH ABoraapo. HopmanbHbie ycmoBus

17. VYHuBepcanbHbIN ra3oBbld 3akoH. 3akonbl [eii-Jltoccaka, boins-Mapuorra, Menneneea-
Knaneiipona

18.  IlonsArtue ’xBHBaneHTa. PaKTOp HIKBUBAJIEHTHOCTHU. 3aKOH YKBHUBAJICHTOB

19. Ctpoenue aToma

20.  DHepreTu4ecKoe COCTOSTHUE JIEKTPOHA B aTOME

21. KBanTOBBIE UnCIa

22.  Ilpunuun [Taynu. DnekTpoHHAs CTPYKTYpa aTOMOB U IEPUOANYECKAsE CUCTEMA FJIEMEHTOB
23. N3otomnsr

24, KoBasientHas cBsizb. MeTO/] BaJICHTHBIX CBSI3€i

25. Henomnsipras u nonsipHas KOBaJ€HTHAs CBSI3b

26.  CmocoOsl 00pa3oBaHUsI KOBAJICHTHOU CBSI3U

27. Metoa MOJEKYISIPHBIX OpOUTaICH

28.  HoHHas cBs3b

29. Bonopoanas cBsizb

30. OKUCINTENBHO-BOCCTAHOBUTENIbHBIE TPOIECChl. MeTon 3IeKTpoHHOro Oamanca. Mertox
MOJTypEAKIHI

31.  DnexTposn3 pacTBOPOB U PacIIaBOB COJIEH

32. KaTtoansie npoliieccrl mpu 3J€KTPOJInU3e

33.  AHOAHBIE IPOLECCHI IIPU AIEKTPOJIN3E

34. Meramibl. @u3nyeckre 1 XUMAYECKHE CBOMCTBA METAJIIIOB

35. lanorensl. @u3nyeckue M XUMHUYECKHME CBOWCTBA TAJIOIEHOB. [ aJIOT€HOBOJOPOIHBIE U

KHCJIOPOJICOACPIKAIITNE KUCTOTHI

INPUMEPHBIE TECTOBBIE 3AJTAHUSA

VKaXHuTe peakluy, KOTOPbIE MOT'YT OBITh NPAKTHYECKH OCYIECTBHMBL.
NaCl + Ba(NO3)2 =

CuSO4 + NaOH =

KNO3 + NaOH =

CaCl,+ Cr(OH); =

Omnpenenute, KaKue PeakIMH OTHOCATCS K PEaKIMsIM HOHHOTO OOMeHa.
2A1(OH); = A1203 + 3H20

Fe + CuSO4 = Cu + FeSOq4

2AgNO; =2Ag +2NO; + O

BaCl; + K>CO; = BaCO; + 2KCl1

Ormpenenute, Kakue peakiiyi HEBO3MOXKHO OCYIIECTBUTE.
2KNOs3 + CuSO4 = Cu(NO3)2 + K2SO4

HC1 +

NaOH = NaCl + H.O

NazS + ZnClz = ZnS + 2NaCl
Ca(NOs3)2 + Na,CO3 = CaCOs + 2NaNOs

KakueunscosneinoaBepraroTCAruiponunsy:

KCl1
BaSO4

NaxCOs3

CaCl,.
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PacTBOpBI KakMX COJIE UMEIOT HEUTpAJIbHYIO peakiuio cpeabl (pH = 7)?
NayS

FeCl,

CuSOq4

KI

C HanboIbIIEeH CKOPOCTHIO P KOMHATHON TEMITepaType MPOTEKAET PEeaKIns B3auMOACHCTBUSA:
yriepojia ¢ KUCIOPOI0M;

JKene3a ¢ pacTBOPOM YKCYCHOW KUCIIOTHI;

JKesie3a ¢ COISTHON KHCIOTOM;

pacTBOPOB r'MIPOKCUA HATPUSI U CEPHON KHUCIIOTBHI.

C GoubIIIei CKOPOCTBIO UET B3aMMOICUCTBUE COJISTHON KUCIIOTHI C:
Cu

Fe

Mg

Zn.

B kakoil cxeMe MOXHO OCYILIECTBUTh MPEBPAIEHHUS C MTOMOIIBIO BOJIBI U @30THOM KUCIOTHI?
K>20— KOH— KNOsg;

CuCl, > Cu(OH)2 —» Cu(NO3);

ZnSO4— Zn(OH); > NaZnOy;

CaSO4— Ca(OH), — Ca(NO3);

Consb cocraBa Fe(OH)>,NO, numeeT Ha3BaHue:
TUAPOHUTPUT KeJe3a;

THJIPOKCOHUTPAT JKeJe3a,
JTUTHIPOKCOHUTPAT Kele3a;
JTUTUAPOKCOHUTPUT Kele3a.

B xakoM psay XUMUYECKHE SJIEMEHTHI PACIIOIOKEHBI B TIOPAJIKE BO3pACTaHMS MX aTOMHOTO pajnyca
Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si

C yBenuueHHEM 3apsijia sAApa OKUCIUTEIbHBIE CBOWCTBA aTOMOB XMMHYECKHX JJIEMEHTOB TPETHETO
nepuosia

YCHITHBAIOTCS

ociaabeBaroT

HE U3MEHSFOTCS

N3MCHAKOTCA HepI/IOI[I/I‘IeCKI/I

XuMUYECcKas CBSI3b B OPOMUJIE KATHS
KOBAJICHTHAS HEMOJISIPHA,
KOBAJIEHTHAsI MOJISIpHAS,
MeTaJInJyecKas,

WOHHAs

CreneHb OKUCIEHUS, paBHYIO 13, *KeIe30 UMEET B COCTUHEHUU:
Fe(NOs)2,
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FeCl,
Fex(SO4)3,
KoFeOa.

HaI/IMeHI:H_II/IM 3HAYCHHUECM 3H€pI‘I/II/I HUOHHU3alInn aTOMaCPGI[I/I HpI/IBe,Z[GHHBIX 3JICMCHTOB 06J1a;[aeT
3JIEMEHT C TIOPSIKOBBIM HOMEPOM:

26;

56;

30;

82.

[Tpu anexTpoause BogHoro pactBopa KClHa kaTojae BeIaeIseTCS:
KaJIni,

XJ10p,

BOJIOPOZ,

KHCIIOPOJ.

KecTkocTh BOJBI OMpeeiseTcss IPUCYTCTBUEM HOHOB:
Kamus,

KaJIbIus,

HATpUS,

aMMOHHSI.

B ManuHOBBIN LIBET OKpAIIMBAIOT IJIAMSI MOHBI:
LIe3Hus,

Kajus,

HaTpHs,

JIATHS.

B ruapokcokomIuiekcax JUTaHIOM SIBIISICTCS:
BOJA,

OH,

CO,

CN-.

[Ipu HOpMaTBHBIX YCIOBUAX 8 T KUCIOPO/Ia 3aHUMAIOT 00bEM:
11,

22,4 7,

11,2 7,

5,6 m,

B 15 M Boaw! pactBopuiin S T cond. [lomyunnum pacTBOp ¢ MacCoBOM T0JEH:
25 %,
20 %,
30 %,
15 %.
8.3. IIpoMesKyTOYHBIH KOHTPOJIb 3HAHNH, YMEHH I H HABLIKOB

IIpomMeKyTOUHBIN KOHTPOJIb - UTOrOBasl OLIEHKA 3HAHUU CTYJEHTA, OCYLIECTBIISIETCS I10
HaKOINUTEJILHOW cCTeMe CYMMHUPOBaHUEM OalIOB, TOJIyYE€HHBIX B IIPOLIECCE TEKYILEro U pyOeKHOTOo
KOHTPOJIA.

dopma NpOMEKYTOYHOI'O KOHTPOJIS — DK3AMEH.
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HpOBeI[eHI/Ie TCKYIICTO U IMPOMCIKYTOUYHOI'O KOHTPOJIA IO AUCHHUIITIMHE OCYHICCTBIISACTCA B
cooTtBeTcTBUH C «[lonokeHnem o OauIbHO-PEUTHHTOBOI CHCTEME OLIEHKH YCIIEBAEMOCTH CTY/IEHTOB
JUTSL HATIpaBlIeHUH OakanaBpuara W CHeruaiuTeTa (eaeparbHOro TOCyJapCTBEHHOTO OFOKETHOTO
00pa3oBaTeNbHOTO yUpEeXKACHHS BbICHIero oOpa3oBaHus «CeBepo-OCETHHCKUM TOCYIapCTBEHHBIN
yHuBepcuteT uMmeHu Kocrta JleBaHoBuua XertarypoBay», YTBEP:KIECHHBIM IPHKAa30M PEKTOpa OT
01.10.2021 r., Ne 226.

ITPUMEPHBIE BUWIETBI K 9K3AMEHY
BUJIET Ne 1

1. Oxcunel. Knaccudukaius 1 HOMEHKIATypa OKCHIOB.

2. OCHOBHBIE OHSATHS U ONPEACICHUS XUMUYECKON TEPMOANHAMUKHI

3. Hanucatps ypaBHEHUS peakivii TUAPOJIM3a B COKPAIICHHOM MOHHOM BHUJIE M YKa3aTh, KaK B
pe3yJibTaTe THUAPOJM3a U3MEHWIAch peakuus cpeasl pH B pactBopax cnepyronmux coseit: KoCO0s,
NaClIO, CuCl,, FeCls, NaHS, Na3zAs04, KH2P04, NaHS03

4. Ckonpko MUUTHIUTPOB 96 %-Horo (1o Macce) pactBopa HaSO4 (p=1,84 1/mMi1) HY’KHO B3STh
n1st mpurotosienus 1 1 0,25 H. pactBopa?

BUJIET Ne 2
1. XHUMHUYECKHUE CBOMCTBA KMCIIOTHBIX OKCHUIIOB.
2. 3akoH ['ecca. Pacuer sHTanbnuil peakiuu.
3. Hammcarps ypaBHEeHHs peakiiuii TUAPOIN3a B COKPAIIEHHOM HOHHOM BHUJIE M yKa3aTh, KaK B

pe3ynbTare TUAPOIH3a U3MEHHIIACh peakuus cpenbl pH B pacTBopax CIEIyIOIIUX COJEH: HUTPAT
Hatpus, Gocdar HaTpus, cynbpua Kaius, HUTpAT aTIOMUHHS, HUTPUT Hatpus, Gropun pryru(ll),
Hutpart xene3a (III), anerat kanpuus

4. Jlo xakoro ob6wemMa ciemnyet pazdoaButh Bogoi 2,4 i1 1,6 H pactBop HC1 mnst momydenus 0,25
H. pacTBopa?

BUJIET Ne 3
1. XUMHYECKUE CBOMCTBA aM(DOTEPHBIX OKCHUIIOB.
2. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT KOHIEHTPALMU PEarupyroIIuX BEIIECTB.
3. HanucaTts ypaBHEHUS peakiuil TUApONIM3a B COKPAIICHHOM MOHHOM BHUJE U yKa3aTb, KaK B

pe3yabpTaTe THAPOJIM3a U3MEHMIIACh peakuus cpeasl pH B pacTBopax CIeAyOIIMX COJIEW: HUTpaT
HATpUsl, HATPAT MEAW, CYIb(PHUT Kaimus, KapOOHAT aMMOHHS, alleTaT Kaius, XJOPHJ aMMOHUS,
KapOOHAT HATPHSI, HUTPUT aMMOHUS

4. Uemy paBHa niporieHTHas (1o macce) konnentpanus H>S04 B ee 10 H. pactBope (p = 1,29) ?

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHINIi HA Pa3JIMYHBIX ITANAX UX
(opmupoBanus, onucaHue NIKAJI OLEHUBAHUSA

YpoBenb chopMUPOBAHHOCTH KOMIIETEHIIUIH

«MuHUMAJbHBIH
YPOBEHb
He JOCTUTHYT»
(menee 500a/1710B)

«MuHUMAJbHBIH
YPOBEHbY
(50-70 6ans10B)

«CpenHuii ypoBeHb»
(71-85 6ans10B)

«BbICOKUI ypOBEeHb»
(86-100 6aa10B)

Komnemenyuu e | Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposanbi. chopmuposanbi. cghopmuposanbi. chopmuposanbi.
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3HaHus otcyTcTBYIOT, | ChopMupoBansl 0a3oBbie | 3HAHUS oOmmpHeIe, | 3HaHUA TBEPJBIC,
YMEHHS W HaBBIKA HE | CTPYKTYPHI 3HAHHH. CHCTEMHBIE. apryMeHTHPOBaHHEIE,
c(hOpMHUPOBAHEL. YMenus ¢pparMeHTapHH U | YMeHHus HOCAT | BCECTOPOHHHUE.
HOCST  PENpOANYKTHBHBIN | PENPOMYKTUBHBIN Ymenus YCIIEUTHO
XapaxTep. XapakTep, IPUMEHSIIOTCS K | MIPUMEHSIOTCS K PEIICHUIO
JleMOHCTpHUpYyeTCS HU3KHH | PEIIeHNI0 TUTIOBBIX | KAK THIOBBIX, TaK W
YpOBEHb 3a/IaHAH. HECTaHAAPTHBIX
CaMOCTOSITEIbHOCTH HemoncTpupyertcst TBOPYCCKHX 3a/IaHUIA.
MIPaKTUYECKOI'0 HABBIKA. JIOCTaTOYHBII ypoBeHb | [lemoHcTpupyeTcst
CaMOCTOSITEILHOCTH BBICOKUH YPOBEHb
YCTOWYHBOTO CaMOCTOSITEILHOCTH,
MPAKTUUECKOTO HABBIKA. BBICOKasih  QIallTUBHOCTH
MPAKTUICCKOTO HABBIKA
Onncanne KpuTEpHEB ONEHNBAHUSA
OO6yuarontuiics OO6yuaronuiicst OO0yuarontuiicst OOyuaronuiicst
JEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET:
- CyIIeCTBEHHBIE NMPOOETHI | - 3HAHUA TEOPETHUYECKOTO | - 3HAHHE M NOHUMAaHHE | - TIIyOOKHE, BCECTOPOHHHE
B 3HaHWAX  y4eOHOro | MaTepHuana, OCHOBHBIX BOIIPOCOB | ©  apryMEHTHPOBaHHBIE
MaTepuana; - HETOJHBIE OTBETHl Ha | KOHTPOIHMPYEMOTO 00beMa | 3HAHHSA TIPOTPaAMMHOTO
- JIOITyCKAIOTCS | OCHOBHEIC BOTIPOCEI, | IPOTPAMMHOTO MaTepHana,
MPUHIUTHATHHBIC OIIUOKH B OTBETE, | MaTepUaa; - [OJNHOEC TOHUMAaHHE
OmMMOKK TpPH OTBETE HA | HEIOCTATOYHOE - TBEpAbIE 3HaHUS | CYUIHOCTH U B3aUMOCBSI3H
OCHOBHbIE BOMPOCHI, | MIOHUMAaHHE CYIIHOCTH | TEOPETUYECKOTO paccMaTpUBaeMbIX
OTCYTCTBYE€T 3HaHHE U | MU3JIaraéMbIX BOIPOCOB; MaTtepuana. MPOLIECCOB ¥ SIBJICHUIA,
IIOHUMAHUEC OCHOBHBIX - HCYBCPCHHLIC u —CHOC06HOCTL TOYHOC 3HAHUC OCHOBHBIX
TTOHATHH U KaTeTOPHii; HETOYHBIE OTBETHl Ha | yCTAaHABJIWBATh U | TIOHATHH B paMKax
- HETIOHUMaHHE CYIIHOCTH | JIOTIOJHUTEIHHBIE OOBACHATH CBsI3b | 00CY)KIaeMBIX 3a/IaHUIA;
JIOTIOTHUTEIHHBIX BOTIPOCHI; MPakKTHKH W TEOpHH, | - CHOCOOHOCTh
BOIPOCOB B paMKax | - HEJOCTATOYHOE | BBIABIATH IPOTHBOPEUHS, | yCTAaHABIUBATH "
3aTaHMIf; BIANICHUE JIATEPATypoil, | mpoOIeMbl M TEHACHIUH | OOBSICHATH CBSI3b
- OTCYICTBHE YMCHHS | PEKOMEHIOBAaHHOU pa3BUTHS; MIPAaKTHKH U TEOPHH;
BBITIOJIHATE MPAKTUYCCKUC HpOFpaMMOﬁ - IMpaBUJIbHBIC n - JIOTUYECKHU
3aJaHusd, JUCHUTIIIIUHBI, KOHKPETHBIC, 663 pr6I)IX OCJICJOBATCIILHBIC,
NpeayCMOTPEHHBIE - yMmeHue 0e3 TrpyObIX | OHIMOOK, OTBETBI Ha | coleprKareibHbIE,
MporpaMMoin OIIHUOO0K pemarh | MOCTaBJIEHHBIE BOMIPOCHI; KOHKpPETHBIE u
JUCHUIIINHBI, MIPAKTUYCCKHUC 3aJaHus, - YMEHUEC peuiatb HUCYECPIBIBAIOMINE OTBCTHI
- OTCYTCTBHE TOTOBHOCTH | KOTOpPBIE clenyeT | MpakTUYeCKHWe  3aJaHusl, | Ha BCE 3a/IaHUs, a TaKXKe
(ctocoGHOCTH) K | BBITIOJHHUTE. KOTOpBIC CIIEIyeT | MOMOTHUTEIBHEIC
IUCKYCCUH ¥ HH3KYIO BBITIOJTHUTE; BOTIPOCHI PK3aMEHATOPA;
CTETICHb KOHTAaKTHOCTH. - BIAQJCHUC OCHOBHOH | - YMCEHHUE pemaTh
JUTEPATYPOH, MPAKTUICCKHE 3aTaHNUS;
PEKOMEHI0BaHHON - cBOOOTHOE
MporpaMMon HCIIOJIb30BaHUE B OTBETAX
JUCHUIIINHBI, Ha BOIIPOCBI MaTEpHAIOB
- Hamuuue COOCTBEHHOW | peKOMEHIOBaHHOM
00OCHOBAaHHOW  TIO3UIIMH | OCHOBHOM u
o 00CyXTaeMBbIM | JTOTIOJTHUTEIBEHON
BOIIPOCAM. JTUTEPaTyPHL.
Bo3moxHBI
HEe3HAYNTEIEHBIE
OTOBOPKH M HETOYHOCTH B
PAcKpBITHH  OTHEIBHBIX
MTOJIOKEHU N BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B OTBETAX.
Ouenka Ouenka Ouenka Ouenka
«HEYTOBJETBOPUTEIHLHO «YHOBJIETBOPUTEIHLHOY «XOPOIIO» «OTJIMIHO»
»
9. Y4eOHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 0O0eceyeHue TUCIHUILINHBI (MOYJIs1)

a) OCHOBHAS JIUTEpaTypa:
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http://www.consultant.ru/

1. Jlyneiiko, T.I'. BBemenue B obmyroo xumuto : yueOHuk / T.I'. Jlymeiixo ;HOxxHbIi
dbenepanbHBI YHUBEPCUTET, XUMHUUECKUil pakynbTeT. — PocTtoB-Ha-Jlony : KOxHbBIN denepanbHbIN
yauBepcurer, 2010. - 232 c¢. — Pexum gocryma: mno noamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=241121

2. OoOmas u Heopranudeckas xumus : yaeonoe nmocobdbue / B.B. [lenucos, B.M. Tananos, N.A.
Henuncona, T.U. [IpoBoBo3oBa ; noxa pen. B.B. Jlenucosa, B.M. TamanoBa. — Pocros-Ha-/{oHy :
®ennkc, 2013. - 576 c. : ui., cxem., Tabm. — (Briciee oOpa3oBanue). — Pesxxum octymna: mo momucke.
— URL: http://biblioclub.ru/index.php?page=book&id=271598

3. Mudraxosa, H.III. O6mas m HeopraHuueckas Xxumus : ydeObHoe mocobume / H.I.
Mudraxosa, T.II. IlerpoBa ; mox pen. A.M. Ky3nernosa ; MuHucTepcTBO 00pa3oBaHUsS U HAYKH
Poccun, Kazanckuil HallMoOHaNbHBIN NCCIIEI0BATENbCKUM TEXHOJIOTUYECKUI YHUBEpCUTET. — KazaHb
: Kazanckuii HaydHO-UCCenoBaTenbCckuii Texnoaorndeckuii yausepcutet (KHUTY), 2017. — 408 c.
: TabI., CXEM., UIL — Pexxum JNOCTYyIIa: o MOIIHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885

4. CemenoB U. H., Xumus: YueOnuk ais By3oB / Cemenos U. H., Ilepdunosa U. JI. - CIIOG. :
XUMUM3JIAT, 2017. - 656 c. - ISBN 978-5-9388-291-5 - Tekcr : anexrponssiii // ObC "KoHcynbprant
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN978593882915.html

5. T'munka, H. JI. O6mas xumus B 2 4. YacTh 1 : yaeOHHK 17151 aKaeMHUIeCKOTO OakaaBpuara
/ H. JI. I'nunka ; nox penakuueit B. A. Ilonkosa, A. B. babkoBa. — 19-e u3n., nepepab. u gon. —
Mocksa : UznarensctBo FOpaiit, 2016. — 364 c. — (bakanaBp. Axamemuueckuit kypc). — ISBN
978-5-9916-7398-3. — Tekcr : onektponuwni // DOBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/392314

6. @.A. AraeBa JlabopaTopHbIil MpaKTUKyM IO XUMUU.- Biragukaskas, 2013

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Cunopos B.U., O6mas xumus : Yuebnuk / Cugopos B.1., [Tnatonosa E.E., Hukudoposa
T.IL. - M. : U3marensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-886-9 - Tekcr : 2yeKTpOoHHBIH //
9bC "KoHncynbTaHT cryneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938869.htm

2. Jlugun P.A., CnpaBouHHK 110 001Iel 1 Heopranudeckoi xumuu / Jlunun P. A. - 2-e u3n.,
ucnp. u gon. - M. : KomocC, 2013. - ISBN 978-5-9532-0465-1 - Texkct : anextponHsiii / OBC
"KoHcynbTaHT cryaeHra" : [caiiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785953204651 html

3. Bocrpukosa H.M., Xumus : yue6. nocobue / Boctpukosa H. M. - Kpacrospck : COVY,
2016. - 136 c. - ISBN 978-5-7638-3510-6 - Tekcr : anektponusiii / ObC "Koncynbrant cTyaeHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785763835106.html

4. Cracp, H. ®. CrnpaBouHuK 1o oOIIed 1 HEOPraHUYECKOH XMMHUH : yU4eOHOE OCOOHe JUIs
npuknaanoro 6akanaspuara / H. ®@. Crace. — 4-e u3n. — Mocksa : U3aarensctBo KOpaiit, 2016. —
92 ¢. — (Yuusepcuretsl Poccun). — ISBN 978-5-9916-6523-0. — Tekct : anmekTponHbIit // OBC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/389205

B) NporpamMMHoe odecnieuenne u UHTepHeT-pecypcsbl

O6ecnedyeH TOCTYN K COBPEMEHHBIM MPOQECCHOHANIBHBIM 0a3aM JTaHHBIX, HH()OPMAITMOHHBIM
CIPAaBOYHBIM M IMOMCKOBBIM cucteMam (oubmamorexa COI'Y):
— DIekTpoHHas OnOInoTeKa Y4eOHBIX MaTepHaioB Mo XxuMuuhttp://www.chem.msu.su/rus/elibrary/

— Xumnueckuii nopran Chemport.ruhttp://www.chemport.ru
— Hayuno-monynspHbIit )xypHaI «XuMusl ¥ )Kku3Hb»  https://www.hij.ru  Mendeleev.info — o
XUMHUH U XUMHKaX https://mendeleev.info/
—  Caiit guctanumonHoro ooyuyenust COI'Y http://Ik.nosu.ru/
IBC «YuuBepcuterckas Oudauoreka ONLINE» — obecneunBaer noctynm K Haubosee
BOCTpPeOOBaHHBIM MaTepuajaM ydeOHON M HaydyHOH JIMTEpaTypbl IO BCEM OTpACsM 3HAHUH OT
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BEAYIIUX POCCHMCKHUX U31aTeNbCTB. Pecypce conepxut yueOHUKH, yueOHble mocoOus, MOHOTpaduH,
NEPUOANYECKUE M3JaHMsl, CIPAaBOYHMKH, CIOBAPH, YHUMUKIONEIUM, BUICO- U ayJUOMAaTEPHAIIBL,
WUTIOCTPUPOBAHHBIE U3/IaHUS 110 UCKYCCTBY, XYJO0’KECTBEHHYIO JIMTEPATYPY U B HACTOSIIIEE BpEMs
coaepkuT nmout 100 ThIC. HAMMEHOBAHUU.

Tpebyercs peructpanus.

. IBbC «HayuHnas 3jiekTpoHHasi Omdimoreka eLibrary.ru» — kpynneimas B Poccun
AIIEKTPOHHAst OMONIMOTEKa HAyUHBIX MyOIuKanuii, 001aatomnas 0oraTbIMH BO3MOKHOCTSIMH ITOUCKA
W aHaju3a HaydHoOW WHMOpMaIu, 00ecreuynBaeT POCCUHUCKUM YYCHBIM SJIEKTPOHHBIA TOCTYI K
BEYLIMM HHOCTPAaHHBIM Hay4HbIM H3aaHusIM. Ha ceroanst nocerutensm eLIBRARY.RU nocrynnst
pedepaTsl U MOJHBIE TEKCThl Oojiee 38 MIIH Hay4yHBIX MYOJMKAIMil M MAaTeHTOB, B TOM 4YHCIE
3NIeKTpOHHBIE Bepcuu Oosiee 5600 poccuiiCKMX Hay4HO-TEXHMYECKHX >XKypHanoB. Csbime 4500
POCCUICKMX HayYHBIX )KYPHAJIOB pa3MeIleHbl B OECIIATHOM OTKPBITOM JocTyme. CaMocTosITeIbHAs
perucTpanus Ha caure.

. YuuBepcanbHasa 06a3a jganHbix East View — mnonHoTekcToBbld Joctyn k- 80
HaMMEHOBAHUAM Hay4HbIX )kypHasioB. Jlorun: Khetagurov. ITapons: Khetagurov.
. IBC «KoHCYyAbTaHT CTYAeHTa» — CTyACHYECKas OJJICKTPOHHas OWOIMOTEeKa TI0

MEAWIIMHCKOMY M (apMaleBTHUECKOMY OOpa30BaHUIO, a Tak)Ke MO €CTECTBEHHBIM M TOYHBIM
HayKaMm B LIEJIOM.

Tpebyercs peructpanus.

. IBC «lOpaiiT» — oOpa3oBarenbHas cpeia, BKIIOUAIONIAs BUPTYaTbHBIM YHUTATBHBIN 3aI
y4eOHUKOB U Y4eOHBIX MOCOOMIA OT aBTOPOB M3 BeAyLIMX BY30B Poccuu 1o BceM HanpaBlICHHUSM H
CHEIMAIbHOCTSM, MpeaiaraeT IpenogaBaTesisM BO3MOXXHOCTh HCMoib3oBaHus KoHcTpykTopa
rHOKHUX KYPCOB, C IIOMOIIbIO KOTOPOTO MPENoiaBaTeb MOKET CO34aTh CBOW YHUKAIBHBIM Kypc H
aJanTUpoBaTh €ro TMoj oOpa3oBaTeibHbIE MPOTPAMMBI  pPa3HBIX YPOBHEW IOATOTOBKH.
https://urait.ru/info/courses?utm_sour...m_campa TpebyeTcs perucrparusi.

. Polpred.com — oTkpbITas sJeKTpoHHas OubaMoTeuHas cuctema «JlemoBbie cpeacTBa
MaccoBOW HHGOpManMM» Npe[yiaraeT AoCTyn K crartbiM 600 1enoBBIX Traser, >XypHAaJoB,
nHpopmareHTCTB ¢ apxuBoM 3a 20 net, 0630p CMU; mo3BOSET OCYIIECTBIATH HHTEPHET TOUCK,
MPOCMOTP | 3arpy3Ky MaTepuajioB 4epe3 pyOpUKaTop MOWCKA, BEIBOJ HA MeYaTh WM COXpPaHCHHE

KOITUU MaTepuasoB TUIS JUYHOTO UCIOJIb30BaHUS.
https://www.polpred.com/?ysclid=Inu8u3...2w7734263
. HauuonanbHasi 3nekTponHass Ooudauoreka (HIbB) — denepanphas rocymapcTBeHHas

UH(POPMALIMOHHASL CUCTEMA, TIPEJIaraeT A0CTYI K MEPEBEACHHBIM B 3JICKTPOHHYIO ()OPMY KHHUTaM,
BKJIIOYasi pelKhe M IICHHbIE W3/IaHus, PYKONUCH, AMCCEpPTaluH, aBTopedepaTsl, MOHOrpaduu,
U30M3/1aHUs, HOTHI, TATEHTHI, MEPUONMYECKYIO JHTEpaTypy M KapTorpaduyeckue H3IaHUsL.
be3Bo3me3aubIil qocTyn Kk o0bekTaM HOB BO3MOXeEH uyepe3 KOMIBIOTEPHI, PACIIOIOKECHHBIE Ha
TEPPUTOPUU YUTAJIBHOTO 3ajla 3JIEKTPOHHBIX pecypcoB Hayunoit Oubnuoreku COI'Y.
https://rusneb.ru/?ysclid=lrrpkq2alr745161760

. ITeyaTHble nepuoanyeckue u3ganus Ha 2024 rox

Heo0xonumblii 1151 o0ecnevyeHns JaHHOM JMCIUIIIMHBI KOMILIEKT JIMIEH3HOHHOT0 U
CBO0O/IHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrne4eHusl, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOU3BO/JCTBA, a TAK:Ke JJIEKTPOHHBIe OM0/INOTEeYHbIe CHCTeMBI, ¢ KoTopsiMu y COI'Y
HMeeTCs 1eliCTBYIOIIMIA 10r0Bop:

Ne HaunmeHoBaHue Ne norosopa(uuneH3ust) Crpana
n/n MPOU3BOIUTEIb
Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
Products (MPSA) ot 04.20161
Windows 10 Pro for Ne 4100072800 Microsoft CIIIA
Workstations Products (MPSA) ot 04.20161
Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
Products (MPSA) ot 04.20161
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4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.20161
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
‘ Products (MPSA) ot 04.20161
2 Windows 7 Professional Ne 4100072800 Microsoft CIIIA
‘ Products (MPSA) ot 04.20161
9 Office Standard 2016 Ne 4100072800 Microsoft CIIIA
‘ Products (MPSA) ot 04.20161
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
) Products (MPSA) ot 04.20161
1 Office Standard 2010 Ne 4100072800 Microsoft CIIA
) Products (MPSA) ot 04.20161
12 Cuctema tectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
"| WEB Class Cynrarynun P.T.(6eccpouno)
[Iporpammuoe obecnieuenue 1C: | Ne CJI/108 ot 29.08.2017 Poccus
13 [Tpeanpusitue. byxranrepckuit (MakcumyM-codT) 6eccpodHO
" | Yuer. Tunosas koHpurypauus 8
ceTeBasi Bepcus
Cucrema KOMIBIOTEPHOU Jlunensus FSF/Debian
14. | Bepctkn MikTex (CBobomHOE TIpOrpaMMHOE
obecnieuenune) (6eCCpovHO)
15. | Kasperksy Endpoint Security Jl0 22.01.2024 Poccus
[Iporpammuoe obecnieuenue s | CBOOOAHOE MPOrpaMMHOE CIIIA
16. | penaKTUpOBaHUS XUMUYECKHUX obecrieueHne(6eCCpoOIHO)
dopmymn Isis Draw
Cucrema noucka TeKCTOBBIX No ot 22.01.2043 Poccus
17. | 3auMcTBOBaHMUI (meiicrButenen no 22.01.2025) ¢
«Antunnaruar.BY3y» OAO «Awntu-Ilnaruar»
[Tporpammuoe o6ecrieuenue 1C: | NeKIT /108 ot 29.08.2017 ¢ OOO | Poccus
18. | Ilpennpusrue 8.3 YnpasieHue «Maxkcumym»(6eccpodHo)
TOPTOBJICH
[IporpammHuoe obecrieueHne NoCJI./ Ne126., 01.07.2020r. Poccus
19. | 1C:3apmuiara u kaapsl «MAKCHUMVYM-
TOC.YIpEKIEHUS 8 CODTy» 6eccpouHo
[Iporpammuoe obecnieueHue NeCJ1/76 01.03.2017T. Poccus
20.
1C:6romKeT. «MaKCUMyM-copT» (6ecCpoUHO)
ABTOMaTH3UpOBaHHasA cucteMa | CBUAETENBCTBO O cory
«Ynpasnenue —Jlekanatr bPCy» rOCyJIapCTBEHHOW PErucTpaluu
21. nporpaMMmsl Juist OBM
No2015611830 ot
06.02.2015r.(6eccpouHno)
[Tporpamma mist 9BM «bank Pazpabotka COI'Y cory
BOTIPOCOB JJIsl KOHTPOJIS CBHIETEHCTBO O
2. 3HAHUI» rOCyJIapCTBEHHOW PErucTpaluu

nporpaMMmsl Juist OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
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IInaasr BO Ne2191-24, oT 12.01.2024 1. Poccus
23. (Tex.mogaepxka 110 26.02.2025 r.)
000 JIMMHUC
[Tnansr CITO 12.01.2024 No2192-24 Poccus
24. (moxmucka H OOHOBJICHUS 10
16.02.2025)
10 JlabopaTopuu MMUC Nel157-23 ot 29.03.2023 OO0 Poccus
75 (dexanart, I1K, BemomocTu, JIMMHUC
" | TecTupoBaHue, UHTEPHET
pacuImpeHue u Jip.)
26 VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
) N, A.Cepreesny
27 «["amakTuka» OO0O TI'anmaktuka UT norosop Ne Poccusa
' 120320/J1/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO I'amaktuka UT moroBop Ne Poccusa
78 | SMEKTPOHHOIO 120320/1/A ot 14.03.2022
JOKYMEHTO0000poTa
79 MOODLE BecruiaTnoe CIIA (GecruiaTHoe
' poccuiickoe)
30 «[anakTuka PY3» JIuniensus GeccpodHast Poccus
31 JInunblii kKaOuneT abutypuenTa | JluneHsus Geccpodnast Poccus
0 JInuHbIf KaOUHET Jlunensus Geccpoynas Poccust
* | cTyAeHTa/cCoTpyaHUKA
DneKkTpoHHas OuOIMoTeKa https://dvs.rsl.ru Poccus
33.| muccepranuu u aBTopedeparoB | Tpebyercs perucrpanus B
PI'B(OB/] PT'B) oubmmoreke COI'Y
OBC"YHuBepcuTeTCKAsA https://biblioclub.ru Poccus
34 oubmmoreka ONLINE" Tpebyercs  peructpauus B
’ oubmmoreke COI'Y
OBC «Hayynas »aiekTpoHHas | http:/elibrary.ru. Poccus
6ubmuoteka eLibrary.ru» Tpebyercs perucTpanus B
35. 6ubmmorexke COI'Y
YHuBepcanbHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
36. | East View
OBC «KoHcynbTaHT cTymeHTa» | http://www.studentlibrary.ru Poccus
Crynenyeckas 3J€KTpOHHAs Tpebyercs perucrpanus B
OuOIMOTEKA 110 MEAUITMHCKOMY | 6ubnuorexke COT'Y
37. | u papManeBTUIECKOMY
00pa3oBaHMIO, a TAK¥KE 1O
€CTECTBEHHBIM M TOYHBIM
HayKaM B II€JIOM.
OBC «Opaiit» - www.biblio-online.ru Poccus
38. | obpasoBatenbHas cpena, TpeGyercs perucrpanus B
BKITFOYAOMIAs BUPTYaJIbHbIN oubmoreke COI'Y
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YUTAJIbHBIN 371 Y4eOHHKOB U
y4eOHBIX TOCOOUT OT aBTOPOB
U3 Beaymux By30B Poccun o
BCEM HAIpPaBICHUAM U

CHEIHNAIbHOCTIM
39 KO3II (momen Ha siHICKCE) becniatnoe (nepesenen B pexxum | Poccus
) MIPOCMOTPA)
40. | Pyclapz OecriaTHOE Poccus
41, | ViPNet Poccus
47 | BKC OtxkpsiToe 10 OecrutatHOE

10. MaTrepua/JIbHO-TeXHMYECKOE OCHAIIIEHUE

HanMeHnoBaHue OMEIICHHH IS TPOBEICHUS BCEX BHIIOB YIEOHOH NIEATEIHHOCTH, MPEAYCMOTPEHHOM
y9e0HBIM IUTAHOM, B TOM YHCIIE TIOMEIIEHHS Il CAMOCTOSITEIIFHOM paboThl, ¢ yKa3aHWEM IepPeYHs OCHOBHOTO
00opynoBaHus, yIeOHO-HATIIAHBIX TOCOOMH 1 MCIIOIB3YEMOT0 IIPOTPaMMHOT0 00ecTieueH s

Anpec
(MecTomoIoXKeHNE)
HOMEIEHNUH TS
TIPOBEACHUS BCEX
BHOB yueOHOM
JICSITETIBHOCTH,
IIPENYCMOTPEHHOU
y4eOHBIM IUTAHOM (B
cily4ae peanu3anuu
00pa30BaTeNIbHOM
NpOTrpaMMBbl B CETEBOU
bopme
JTOTIOTHUTEIHHO
YKa3bIBaeTCs
HaNMCHOBAHHE
OpTraHu3aIuH, C
KOTOPOM 3aKJIIOUEH
JIOTOBOD)

Y4yeOHbIe ayTUTOPUH IS TPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIa, CEMHHAPCKOT0 THIIA, KypCOBOTO
NPOEKTHUPOBAHUS (BBIITOJHEHHUS KYPCOBBIX PabOT), IPYNIIOBBIX M MHAMBUAYaJIbHBIX KOHCYJIBTALMH, TEKYLIETO
KOHTPOJISl ¥ TIPOMEKYTOYHOM aTTeCTallly, a TAK)KE CaMOCTOSITENbHON paboThl 00yJatoIuXCs:
NPeroIaBaTeNbCKUi CTOJ, CTYJI, CTOJIBI M CTYJIbSI JUIsl 0Oyuarommxcs, kaeapa.

O6opynoBanue: [Ipoekrop Epson EB — 735Fi. KoMrutekt nocTaBku: (KperwicHHUE s MPOSKTOpa, IIHYP
IMTAaHUs POEKTOPA, MArHUTHO-MapKepHas nocka — 1, Hoyroyk «AMCUAJIITEXHO - it

C IPOTpaMMHBIM 00€ecIiedeHIEM, BEIXOJOM B C€Th VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpasoBarensHyto cpexy COI'Y.

IIporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016, Cuctema TectupoBanust Sunrav
WEB Class, Cuctema kommbroteproii Bepctkun MikTex, Kasperksy Endpoint Security, [Iporpammuoe
obecrieueHne IS peIakTUPOBaHU XUMUIecKux popmyn Isis Draw, Crctema moncka TEKCTOBBIX
3auMcTBOBaHUl «AHTUIIIarnat.BY3», IlporpamMma aiast OBM «baHk BOIpOCOB A7l KOHTPOJIS 3HAHUIY,
VSDESK, Ycnyru cBsizu (noctyn k cetit uarepHer), MOODLE, JInunblii KaOMHET CTY/AE€HTa/COTPYTHHKA,
KOII (nomen nHa sinnexce), Pycl'apn, ViPNet

Poccuiickas
Oenepanust, 362025,
Pecny6nmka CeBepHast
Ocetus — Ananus,
ropox Bragukaskas,
yi1. BaryTuHa,
oM 44-46, yaeOHBIH
koprmyc Ne 7,
ayn. Ne 604

YuyeOHbIe ayTUTOPUH IS TPOBEACHUS 3aHATHHI JIEKIIMOHHOTO TUIIA, CEMHHAPCKOT0 THUIIA, TPYIIIOBBIX U
WHJIMBHIYaJIbHBIX KOHCYJIBTAlMH, TEKYILIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTalNH, a TaKKe
CaMOCTOATENLHOM PabOThI 00yUaIOIIUXCS: IIPETIONABATEIILCKIH CTOI, CTYJI, CTOJIBI U CTYJIbSI JUIS
oOygaromuxcs, Kadeapa.

Oo6opynoBanue: [Ipoektop Epson EB — 735Fi. KomrutekT mocTaBku: (KpeTuieHHe sl IPOEKTOopa, IIHYP
IMTAaHUs POEKTOPA, MArHUTHO-MapKepHas nocka — 1, Hoyroyk «AVICUDJIITEXHO - it

C MPOTrpaMMHBIM 00eCIIeYeHUEM, BHIXOJIOM B ceTh MIHTEpHET 1 AOCTYIOM B JIEKTPOHHYIO0 HH)OPMALIMOHHO-
obpasoBarensHyto cpexy COI'Y.

IIporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016, Cuctema TectupoBanust Sunrav
WEB Class, Cucrema komnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security, IIporpammuoe

Poccuiickas
Oenepanust, 362025,
Pecnybimka CeBepHast
Ocetus — Ananus,
ropon Bnaaukaskas,
yi. Batyruna, nom 44-
46,
yaeOHbIi Kopiryc Ne 7,
ayn. Ne 606
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obecrieueHHE IS pelaKTUpOBaHus XuMuIeckux gopmyi Isis Draw, Cructema moucka TeKCTOBBIX
3aMMCTBOBaHMN «AHTHIIIaruat.BY3», [Iporpamma gt 9BM «baHk BOIIPOCOB /Il KOHTPOJIS 3HAHUNY,
VSDESK, Ycnyru cBsizu (moctyn k cetu uatepHet), MOODLE, JInuHbiii KaOWHET CTYACHTa/COTPYAHUKA,
KOIT (nomen Ha stuaexce), Pycl'apa, ViPNet

JlaGopaTopuu: KOMNBIOTEPHBIE KJIACCHI IS IPOBEICHHS TEKYILETO KOHTPOJISI U IPOMEKYTOHUHON
aTTEeCTallNH, & TAKXKE CAMOCTOSATEIbHOM PabOThl 00YYAIONIMXCS: TIPETIOIABATEILCKHIIA CTOI, CTYII, CTOJIBI U
CTYJIbSL JUIs1 O0YYaIOIUXCSL.

O6opynoBanue: MIHTepakTHBHOE MyJIbTUMEIUHOE 000pyA0BaHHe (I0CKA, IPOEKTOP), KOMITBIOTEPHI IS
KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE - C IPOrpaMMHBIM 00eclieYeHneM, BBIXOJIOM B ceTb MHTepHeT
JIOCTYIIOM B 3JIEKTPOHHYIO HH()OpPMaIMOHHO-00pa3oBarensHyto cpeny COI'Y;

Iporpammuoe o6ecnieuenue: Windows 7 Professional, Office Standard 2016, Cuctema TectupoBanus Sunrav

Poccuiickas
®Denepanus, 362025,
Pecrry6mnmka CeBepras
Ocetus — Ananus,
ropox Branukaskas,
yi. Baryrtuna, nom 44-
46, yueOHBII KOpIyC

WEB Class, Cucrema xomnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security, IIporpammuoe Ne 7,
obecrieueHne JuIsl pelakTHPOBaHHs XuMH4IecKuX ¢popmyi Isis Draw, Cructema morcka TeKCTOBBIX aya. Ne 602
3auMcTBOBaHU «AHTUIUIarnaT.BY3», IlporpamMma nast OBM «baHk BOIpoCoB A7sl KOHTPOJIS 3HAHUIY,

VSDESK, Ycnyru cBs3u (moctyn k cetnt uaTepHet), MOODLE, JInunbiif KaOWHET CTyJeHTa/COTPYIHAKA,

KOIT (nomen Ha stuaexce), Pycl'apa, ViPNet

budauoreka, B TOM YHcje YUTAJBHBINA 3aJ1: CTOJIBI M CTYJIBS I 00yJalomnuXCsl, KOMITBIOTEPHI B Poccuiickas

KOMIUIEKTE — C POrPaMMHBIM 00eCieueHUEM, BBIXOIOM B ceTh MIHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO
nHpOpMannoHHO-00pa3oBaTensHyIo cpeny COI'Y

IIporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016, Cuctema TectupoBanust Sunrav
WEB Class, Cuctema kommbroteproii Bepctkun MikTex, Kasperksy Endpoint Security, [Iporpammuoe

®Denepanust, 362025,
Pecrry6mnmka CeBepras
Ocetust — Ananus,
ropon Bnaaukaskas,

obecrieueHne JuIsl pelakTHPOBaHHs XuMH4Ieckux popmyi Isis Draw, Crucrema orcka TeKCTOBBIX yiI.
3auMcTBOBaHUll «AHTUIUIaruaT.BY3», IlporpamMma aiast OBM «baHk BOIpoCOB Al KOHTPOJIS 3HAHUIY, Leperenn/BatyTnna,
VSDESK, Ycnyru csi3u (noctyn k cetit uarepHet), MOODLE, JInuHblit KaOMHET CTYAEHTa/COTPYTHHKA, noM 16/19, yueGHbIi
KOII (nomen nHa stunexce), Pycl'apn, ViPNet xopmyc Ne 6
«HanuonanpHas anekTponHas 6ubmuoreka» GIBY «PTBy, «O6pa3opatensHas miarhpopma FKOPAM T,

OBC"Yuusepcurerckas oudmmoreka ONLINE" , OBC «Haydnas snextponHas oubmuoreka eLibrary.ruy,

YuusepcansHas 6a3 manHbx East View, ObC «KoHCynbpTaHT cTyneHTa» «MeaumnuHa. 31paBooXpaHeHHe

BO», Nadopmanmonno-ananutudeckas cucremMa SCIENCE INDEXOOO HAYYHAA SJIEKTPOHHASA

BUBJIMOTEKA (RU), Vausepcanbable 6a3b1 qaHHbIX «IBUCy

JladopaTtopusi O01u1eii 1 HeopraHuYecKo XUMUM JIJIS TIPOBEIICHUS 3aHITHIH CEMUHAPCKOTO TUMa, | Poccuiickas
1a0b0PaTOPHBIX 3aHATHIA, KyPCOBOT'O MTPOSKTUPOBAHUS (BHINIOTHEHUS KYPCOBBIX paboT), TpynmoBsix | Denepanus,

Y MHAWBHUIYAJIBHBIX KOHCYJIBTAIUH, a TAK)KE CAMOCTOSATENFHON paboThl 00yUYaromuXcs: 362025,
MPENOIABATENbCKUHN CTON, CTYI, JIAOOPATOPHBIE CTOJBI U CTYIIbs sl 00ydaromuxcs, kadenpa, PecrryOmmka

KJIacCHasl JOCKa.
O6opynoBanue: MaTepakTuBHas mocka Smart Board, mpoekimoHHOE MyIETUMETUHHOE
obopymoBaHue (KOMIBIOTED, TPOCKTOP, IKPaH) C IPOrPaMMHBIM 00€CIICYCHUEM, BBIXOJIOM B CETh
WHTepHEeT ¥ J0CTYIIOM B 3JICKTPOHHYI0 HH(OPMAIMOHHO-00pa3oBareibHyto cpexy COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; Cucrema
kommbtotepHoii Bepctkn MikTex; Kasperksy Endpoint Security; Cucrema TectupoBanus Sunrav
WEB Class; [IporpaMmMHoe obOecrieueHue sl peIaKTHPOBaHUA XUMUYeCKUX Gopmyi Isis Draw;
Cucrema noucka TEeKCTOBBIX 3aUMCTBOBaHUH «AHTHIIIAarnat.BY3»; Ilporpamma migs OBM «bank
BOMPOCOB 151 KOHTpois 3HaHui»; VSDESK; Yemyru cBsasu (noctym k cetn untepHer); MOODLE;
JIEMOHCTPAIIMOHHBIC M YI€OHO-HATJISITHBIC TTOCOOUS (BHICONIPE3CHTAITHS).

JlaboparopHoe obopynoBanue: Illkad BeITsKHOMN ¢ moaBoaoM Boasl IIIB HBK — 2 mir.
[Ipurouno-BeITsKHAs ycTaHOBKA (2 mkada). Becsl naboparopusie npenmsnonnsie ET-30011 — 1
IIT.

Becnwr mabopatopusie anekTponabie BM5101 — 2 mt. YuebHo-1aboparopHsiid koMinieke "Oomas u
Heopraundeckas xumus" — 2 wt. @oromerp KOK-3-01- 1 mrr. lkad cymunsasii SNOL — 1 mir.
Honomep U-510 (crangaprthsrii)-1 mrt. Kanopumerp "Oxcnept 001K"- 1 mr. Kongykromep
Okcnept 002-2-6H- 1 mt. Mukpockon OuHOKYIIspHbIA "Mukmez-1"- 1 mt. HarpeparenabHast minta
ES-H3040- 1 wr. Pedpaxromerp NPD-45462M ¢ noacsetkoii — 1 mr. pH-metp 150 MU- 2 .
Memanka marautHas ¢ nogorpesoM [19 6110- 2 mr. Hedenomerp «HOM»-1 mir.

Ceepras Ocetnst
— Amanus,

ropoJ
Bmagukaskas,

yi1. Batytuna, nom
44-46,

y4eOHBIN KOPITYC
Ne 7, ayn. Ne 609
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11.  Jluct oOHOBIEHUS/aKTyaTU3aAIAH

[IporpamMma oOHOBIIEHA (aKTyaqTu3UPOBaHa) B COOTBETCTBUH C:
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