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[IporpamMma cocTtaBieHa B coOTBeTCTBHMH C DenepanbHbIM TOCYAapCTBEHHBIM
oOpasoBarenbHbIM cTaHmapToM mo HampaiaeHuto 19.03.02 [Ilpooyxkmwer numanus us
PACMUmMenbH020 Cbipbsi, YTBEPKIACHHBIM TPUKa30M MHHHCTEPCTBA HAYKH M BBICIIETO
oOpazoBanus Poccuiickoii ®enepauuu ot 17 asrycra 2020 r., Ne 1041, yueOHbIM TUIaHOM
MOATOTOBKM OakamaBpoB 1o HampasiaeHuto 19.03.02 - [lpodykmer numanus u3
pacmumenbHo2o cuipvsl, [Ipoguns « Texnonocus npooykmos numarus u3 pacmumenbHo20

cobipbsly, yTBEepKIeHHBIM YdeHbM coBeToM PI'BOY BO «COI'Y» (mporokon Ne 7 ot
25.04.2023 r.).

CocraButens: K.X.H., JouieHT Araesa ®.A.

PaGouass nporpamma oOcyxkaeHa Ha 3acedaHuu kadeapbl  oOmed u
HEOPTraHWYECKON XUMHH

(mpotokoi oT «29» mapta2023 r. Ne 9/22-23).
3aB. kadeapoii . 1. Cumeonnaun

Onobpena copeToM hakyJIbTeTa XUMHUHU, OMOJIOTHH U OMOTEXHOJIOT U

(mpotokou oT «21» ampenst 2023 r. Ne 8/22-23)

[Ipencenarens coBeta pakyabTeTa J%{C _ ®.A. Araesa
= D 7/
Pabouas npoecpamma oucyuniunvl npuHama 6 cocmase OCHOBHOU NPOPecCUOHATbHOU

00pazoeamenvHol  NPOSpAMMbL  peuieHueM  yueHoz2o coeema Ilpomoxon Ne 7

om 25.04.2023 2.



1. CrtpykTypa n 0011asi TPY10€MKOCTh THCHHUIINHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COcTaBiseT 144 yaca (4 3a4eTHBIE €IMHUIIBI).

Ounas popma o0ydeHus 3aounas popma oOydeHUs
Kypc 1 -
Cemectp 1 -
Jlexuun 36 -
[pakTHuecKue (CCMUHAPCKUE) 3aHATUS - -
JIaGopaToOpHBIE 3aHATUS o4 -
Koncynpranuu - -
HTOro ayJuTOPHBIX 3aHATHI 90 -
CaMmocTosTenbHas pabora 18 -
KypcoBas pabora - -
dopma KOHTPOIISA DK3aMeH -
DK3aMeH 1 cem., 36 4. -
3auer - -
OO1iee KOJMYECTBO YacoB 144 (4 3.e.) -

Ounas gopma oOydeHUsI 3aounas popma oOyueHHS
Kypc 1

2. Ileam ocBoeHMsI AUCUUNIMHBI

Heassmu ocBoeHus auciUuinHbl OCHOBBI O0IIEH M HEOPraHMYEeCKOW XMMHUU B COOTBETCTBUHU C
npodecCHOHATLHBIME CTaHIAPTaAMH:

— 22.003 IIpodeccuonanbubiii cranmapt «CrenuanucT MO TEXHOJIOTUU NPOAYKTOB MUTAHUS U3
PaCTUTEIBHOTO CBIPBS», YTBEPXKICHHBIM MpHKa3oM MUHHUCTEPCTBA TPyJa M COIMAIBHON 3aIUThI
Poccuiickoit ®@eneparun ot 28 oktsaOps 2019 r. Ne 694n (3apeructpupoBaH MUHHCTEPCTBOM
tocturuu Poccuiickoit @eneparuu 01 uronst 2020 r., peructpannonnbiii Ne 58531).

SIBJISIOTCS

— (opMHUpOBaHUE MPEJICTABICHUN O CYIIIHOCTH XUMUYECKUX SBJICHUM;

— CO3/laHW€ TIPOYHBIX 3HAHUW (YHIAMEHTAIBHBIX TOHSATHH, 3aKOHOB XMUMHUHU, XMMHYECKHUX CBOWCTB
9JIEMEHTOB U X COCIMHCHHIA;

— TpuoOpeTeHre CHOCOOHOCTH HCIHONB30BaTh IOJYYCHHBIE 3HAaHWS, YMEHHS W HaBBIKM Kak IpHU
M3yYEHUU TIOCIEAYIOIIMX XUMHUYECKUX ¢ CIHEIUaTbHbIX JUCHUIUIMH, Tak W B  cdepe
npodeccHoHaNbHOM IeATENIbHOCTH, Kacarolleicsl KadecTBa U O€30MacHOCTH MPOTYKIUH.

3. Mecrto nucuumniaunabl B crpykrype OITOIL.

Jucuumraa OcHOBBI 001IEH U HEOpraHWUYeCKOH XUMHHOTHOCUTCS K o0s3aTenbHON yacTH bioka
1.  Jucummiuueel (MOLynau) y4yeOHOro IJlaHAa TMOATOTOBKM  OakajlaBpoB [0  HAlpaBICHHUIO
19.03.02ITpoyKThl MUTAHUS U3 PACTUTENIBHOTO CHIPhs MMeeT UHAeKC B yueOHoM miane 51.0.06.01.
JlaHHasT TUCIUIUIMHA JaeT BO3MOKHOCTD MOJYYHTh 3HAHUS, YMEHUS W HaBBIKHA, HEOOXOIUMBIE IS
U3YyYEHHs CIEIYIOUMX AUCHUIUIMH Y4eOHOro IIaHa: OpraHuveckas XHUMUS,aHAJUTHYEeCKas XHUMUs,
bu3nveckas U KOJUIOMIHAS XUMHUSI, OMOXUMUS, HEKOTOPBIE CIIEIabHbIE TUCIIATIIIHBI.
Jlnst u3ydeHus AaHHOTO Kypca CTYIEHTHI JIOJDKHBI OBJAJETh 3HAHUSIMH OCHOB XUMHH U (DH3HKH,
HAyYHBIX 3aKOHOB €CTECTBO3HAHMS.
TpeboBaHMs K BXOJHBIM 3HAHUSM O0yUarOIIUXCSL:
Jns m3yuenust nucuuriinHbl OCHOBBI OOILIEH M HEOPraHMYECKOM XUMHM HEOOXOJMMbI 3HAHMA,

YMEHUS ¥ HaBBIKH, (OpPMHUpYEMbIE CIEAYIOUMMU TUCIUIUTMHAMY IIKOJIBHOW MPOrpaMMBbl: (U3 CTaHAApPTOB
CpeaHero o01ero (mojHoro) oopazoBaHus): XUMuUs, OnoJorus, (u3nKa, MaTeMaTiKa U HHQOpPMaTHKa.
Jl1st ocBOeHUSI TaHHOW y4eOHOM AUCIUIUIMHBI CTYJIEHT JOJIKEH:



3HATh:

- OCHOBBI XUMHH B (PU3UKH TI0 IPOTPAMMeE CPEIHETO (TIOJTHOTO) 00IIIero 00pa3oBaHus;

YMeTh:

- pemath npocTeiiire pacuéTHbIe 3aa4u;

Baaners.

- HaBbIKaMHU ITPOBEACHU A SKCIICPUMCHTAJIbHBIX pa60T

[Tpu ocBOCHMHU JaHHOW AMCIUIUIMHBI 00YYAIOIIUICS CMOKET MPOJIEMOHCTPUPOBATH (YACTHYHO)
cienyomye 0000mennsie TpyaoBble GyHknun (OTD) u Tpynossie pynkuun (TD):

Kox v HauMeHOBaHUE
npogeccnoHaIbLHOr0
cTaHaapTa

Oo600mennas Tpynosas pynkuus (OTD)

Tpynosas ¢pynkuus (TD)

22.003 Crnenmaiauct
10 TEXHOJIOTHHU
MPOAYKTOB ITUTAHUS U3
PaCTUTEBHOTO ChIPBA.
HanmenoBanue Buja
npodecCHOHAIbHON
JeITEeIILHOCTH
MPOU3BOJICTBO
MPOAYKTOB MTUTAHUS U3
PaCTUTENBHOTO ChIPbS
Ha
ABTOMATU3UPOBAHHBIX
TEXHOJIOTHYECCKIX
JIMHASIX

Kon HanmenoBanne OTD Vposenb HanmenoBanue TO Kox
KBamuQu-
Kanuun
D OrnepaTuBHOE 6 Opranuzanus D/01.6
yIpaBlicHUE BEJICHUS
MIPOU3BOJICTBOM TEXHOJIOTUYECKOTO
MIPOTYKTOB MTUTAHUS mporecca B paMKax
U3 PACTUTEIHHOIO MIPUHSTON B
CBIPBS Ha OpTraHU3aIIN
aBTOMATHU3UPOBaAH- TEXHOJIOTHH
HBIX MIPOU3BOJICTBOM
TEXHOJIOTUYECKHIX IPOAYKTOB TUTAHUS
JTHHSIX U3 PaCTUTEIHHOTO
CBIPBS
VYupasieHue D/02.6
KaueCTBOM,
MIPOCIICKUBAEMOCTHIO
IPOU3BOJICTBA
MIPOTYKTOB MTUTAHUS
U3 PaCTUTEIHHOTO
CBIPBS Ha
ABTOMATHU3HPOBAHHBIX
TEXHOJIOTUICCKIX
JMHHSIX
Paspabotka cucremsr | D/03.6

MEPOIIPUATHH 110
MOBBILLIEHUIO
3¢ (HeKTUBHOCTH
TEXHOJIOTUYECKHUX
IIPOLIECCOB
MIPOU3BOJICTBA
BBICOKOKAU€CTBEHHBIX
0e30MacHbIX
MIPOJYKTOB MUTAHUS
U3 PacCTUTEIBHOIO
CBIpbs




4. TpeGoBanus K pe3yJbTaTaM 0CBOCHHS JUCHUILIMHBI (KOMIETEHIIMH 00y4aI0IIerocs,
(¢popMupyembie B pe3ysibTare 0CBOCHUSA IUCHUATIINHBI(MOTYJIA)

[porecc n3yyeHus QUCIUTUTMHBI HATIPABJICH HA (OPMUPOBAHUE CIICTYIOIIUX KOMIICTCHITHIA:
Oomenpodeccuonanbubie komnerenuuu (OIIK):
CriocoOeH TMPUMEHSATh OCHOBHBIC 3aKOHBI W METOJIBl WCCICJAOBAHMA €CTECTBEHHBIX HAYK JUIS

peteHust 3a1a4 npodeccruoHanbHoi aestensHoctd (OITK-2).

Kon n HanMeHOBaHMe HHAMKATOPA J0CTHKeHHs1 00menpodecCHOHANIBLHOM KOMIIeTeH MM

OIIK-2.1.0OcymecTBiseT pacyeThl, aHATU3UPYET MOTYUSHHBIC PE3YJIbTaThl M COCTABIISIET 3aKIIOYECHHUE 110
MIPOBEJICHHBIM aHAIN3aM, UCIIBITAHUAM U UCCIICIOBAHUSIM;
OIIK-2.2. CucreMaTH3upyeT pe3ylbTaThl HCCIEJOBAHUH,
OIIK-2.3. [Ilpumensier 3HaHHWA M METOABI HCCIACAOBAaHUN E€CTECTBEHHBIX HAyK B PpCIICHUHU
npodecCHOHANBHBIX 3a71a4.

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0yUYaIOUIHICS TOJIKEH:

3HaTh!

TEOPETUYECKHE OCHOBBI XMMHUHM KaK HAyKHd O BEIECTBaX, OCHOBHBIC KJIACCHI HEOPTaHUYECKHX
BEIECTB, MX CTPOCHHE, CBOICTBA U oOnactu npumenenus (OI1K-2);

MIPOSIBJICHUE TEOPETUYECKUX 3aKOHOMEPHOCTEH B pacTBOpax MHINEBBIX U  HEMUIIEBBIX
KOMITOHEHTOB (B TOMOTEHHBIX M reTeporeHHbiX cucrtemax) (OITK-2);

-OCHOBHBIE MOHATHS U ONpeAeieHUs B 00JacTH aHAIMTUYECKONM XMMMH, XMMHMUYECKOIO aHajIu3a,
XUMHUYECKMX METOJIOB, METOJIUK, MHCTPYMEHTapus Uil IpPOBEIEHUs HCCIEJ0BAaHHUM, a Takxke
CBEJICHHUS O CTATHCTHYECKON 00paboTKe IKcrepruMeHTanbHbIX qaHHbIX(OITK-2).

YMeTh:

MIPUMEHATHh TEOPETHUUECKUE 3HAHUA 110 XUMHUYECKOU CBSI3U U CTPOEHHUIO MOJIEKYJ K KOMIOHEHTam
ounonornueckunx cucrem (OIIK-2);

paccUMThIBaTh BaKHEHIIME XapaKTEPUCTHKH PACTBOPOB (KOHIEHTpamuto, PH pacTBopoB
AJICKTPOJIUTOB, KOHCTAHTHI IUCCOIUAIIMN U THAposn3a U ap.)(OIIK-2);

KCIOJIb30BAaTh 3HAHUS [0 CBOMCTBAM BEILIECTB U PACTBOPOB B MCCIEAOBAHMM PA3JIMYHBIX CUCTEM
(OTIK-2);

peuars MPAaKTUYECKUE 3aJayd U TNPUMEHATH [OJYYEHHBIE 3HAHUA B IIPOLECCE H3YYEHUA
crielMaibHbIX HUcHUIUIuH (OI1K-2).

Baagern:

OCHOBHBIMH METOJIaMU TeXHUYECKOH 6e3omacHocTH (OI1K-2);
CaMOCTOSITENIbHON pabOThl B XMMUYECKOH J1abOpaToOpuu, MPOBEJCHUS XUMHUYECKOTO aHAIN3a JUIs
MOCJIEAYIOLIETO €r0 UCMOIb30BaHUs B TEOPUH U npakTHKe (OIIK-2).

O6IJ_II/IM CpCACTBOM KOHTPOJIA ABJIACTCA BBEACHHAA B YHUBCPCUTCTC 6aJIJIBHO'peI>'ITI/IHFOBaH

CHUCTCMA OLCHKHU YCIIEBACMOCTH CTYACHTOB CIICHUAINTETA U HaHpaBHeHI/Iﬁ 6aKanaBpI/IaTa.

ITpu mpoBeneHUN yueOHBIX 3aHATHH oOecrieuuBaeTcs pa3BUTHE y 00y4YarOIIMXCsl HABBIKOB

KOMaHIHOU padOoThl, MEKIMYHOCTHON KOMMYHUKAIIUH, TPUHATHSI PEIICHUH.

I/ICHOJ'IIByeTCSI IMPOBCACHNUEC MHTCPAKTUBHBIX HeKHHﬁ, TPYIITIOBBIX ,[[I/ICKYCCHﬁ, MaTCpHUaJIbl

Ha OCHOBE pE3yJIbTaTOB HAy4YHBIX HCCIEJJOBaHUI, B TOM YHCIE€ C YYETOM pPETHOHAIBHBIX
oco0eHHOCTeH MpoheccuoHaNbHON IeATEIbHOCTH BBITYCKHUKOB U MOTpeOHOCTEH paboToaTenei.



5. Conepmafme H y‘leﬁHO-MeTOI[H‘lGCKaﬂ KapTra THCHUIIIMHBI

Ne HaumeHoBaHue TeM (BONPOCOB), M3y4aeMbIX 10 JAHHOM IMCHUIINHE SauaTus CamocrosTeJabHas DopMbI Koaunuect
Hea pabora TeKyIero BO
e Tema Jekunu Tema 1a00paTOPHOrO 3aHATHS Jlek | Jlab | Conep:xanue Yacel KOHTPOJIA 0a/10B
1 BBenenue B xumuro. ATOMHO- Texuuka 0€30I1aCHOCTH. OcHOBHEBIE 2 4 Xumuueckue | 1 XUMHUYECKUH 2
MOJIEKYJISIPHOE YUCHHE B KJIACChl HEOPTAaHUYECKUX COCTMHEHUN. CBOIiCTBa JTUKTaHT,
COBPEMEHHOM XUMHH. JlabopaTtopnass padora  NelllpaBuna IIPOCTBIX U IIACbMEHHBIN
paboThl B XHMMHUYECKOW J1abopaTopuu. CIIOKHBIX OTYET 1O
JlaboparopHass ~ XuMuYeckass  IOcyza. HEOpraHuyec nabopaTtopHoOi
IlepBast mOMOIIb TPH HECYACTHBIX CIyYasix KHX BEIIECTB pabote
2 [IpocTeie U cil0KHbBIE Cemunap «PeakionHas cnocoOHOCTh 2 2 | Xumunueckue |1 VYcTHbil 3
BemiecTBa. OCHOBHBIC KJIACChl | HEOPTAHUYECKUX BEILIECTBY. CBOIICTBa orpoc,
HEOPraHMYECKUX COEAUHEHUH. KJIACCOB BBITIOJTHEHUE
HEOpraHuyec MUCHEMEHHOTO
KHX 3a/laHus
COCTUHEHUN
3 KonunuectBennsie otHomenus: | Jlaoparopuasi pa6ora Ne2 «OcHOBHBIE 2 4 | Pemenue 1 [TucemenHbld | 2
B XMMHUU. XUMHUUYECKast KJIACChl HEOPTaHUYECKUX COCTUHEHUI 3a1a4 OTYeT 1o
TEPMOJMHAMHKA: OCHOBHBIE CemuHap «XuMuyeckasi TEpMOIMHAMUKA. nabopaTtopHoOi
IIOHATHS U OIIPEHCIICHUS. Pacuér sHTaNbnui peakuun» pa0ore,
Ouranenus. 3akoH ['ecca. YCTHBIH OTTPOC
Pacuér sHTansnuii peakuui.
4 CaMonpoun3BosIbHbIE JlabopaTopnasi pabora Ne3 Temtosoit 2 2 | Peenue [Tucbmennst | 3
MPOIIECCHl. DHTPOTHSI. 3 PexT XUMUYIECKON peaKIuu 3a7a4 OTYET 1O
Oneprust [ u66ca. Pacuér nabopaTopHOI
sHeprun [ ub6ca peakimm. pabore
5 TepmoauHaMUUECKHUI BBIBOJT Cemunap «KuHeTnka XUMHYECKHX 2 4 Pemenue 2 VcTHEBIN 2
KOHCTAHTBI PaBHOBECHSI. peakuuii. Pemenue 3agau» 3a7a4 o1poc,
Kunernka XxuMu4eckux JlabopaTopnas padora Ne4. CxopocTb KOHCIIEKT,
peaKkuuid. XUMHYECKON peaKiuu MUCbMEHHBIN
OTUET MO
nabopaTtopHoOit
pabote




6 OOpaTumbie peaKIIHH. JlabopaTopHas padora NeS. Xumuueckoe Teopus [TucemenHbid | 3
XHWMHUYECKOE PAaBHOBECHE. paBHOBecue. CMelIeHNE paBHOBECHS XUMHUYECKOTO OTYET 110
CMmenieHre XuMHU4ECKOIro CTPOCHHSL. nabopaTopHOi
paBHoBecus. [Ipunnun Jle- (DJIEKTPOHHOE pabore
[TaTense. CTPOEHUE.

OCHOBBI
CTEPEOXUMUU

7 PactBopel. OGpa3oBanue PacTBOpBI 371€KTPOIIUTOB. OO6mme YcrHbIi 2
PacTBOPOB 3JIEKTPOJIUTOB. JlabopaTopHas padora Ne6 MIPUHLIUATIBI ompoc,

CuJIbHBIE HJIEKTPOJIUTHL. DIEeKTpoNIUTHYECKas JUCCOLUALIMS pEeaKkLMOHHON MACbMEHHBIN

Kucnots! 1 ocHOBaHuS. CIIOCOOHOCTHU OTYeT 10
nabopaTopHOH
pabore

8 HMonHoe npou3BeIcHUE BOJIBI. Pemtenue 3agaud mo remam «loHHOE TI"amorenoBon YcTHBIN 3
Bonopouslii mokasaress. npou3BeieHre Boibl. Bonopoanblit OpOJIbl ompoc,

I'unponus coneit. bydepusie nokasareins. [Iponssenenue MMUCbMEHHBIN

pactBopsl. [Iponssenenue PacTBOPUMOCTI». OTYET IO

pacTBOPUMOCTH JlaGoparopuasi padora Ne7 Bonopoansriit nabopaTopHOH
roKasarensb. ] maponus coneil. pabote

9 OKHCIUTENBHO- KOHTPOJIBHASA PABOTA Nel 15
BOCCTAHOBUTEJIBHBIC pEAKLIUH. | (PEHTHHI)

DNEeKTpOAHBIA MOTEHIUA.
Hamnpasnenue nporekanus
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIILHON PEAKIUN.
YpasHeHnue HepHcra.

10 | KoMIUIeKCHBIE COSIMHCHMIA: Cemunap «OKUCITUTEIBHO- Pemenue YcTHBI 2
o0Opa3oBaHKe, yCTOMYUBOCTh U | BOCCTAHOBUTEIIBHBIE MPOIIECCHI. OBP orpoc,

CBOMCTBA. JlabopaTopHasi padora Ne8 (Metoauueck MTACbMEHHBIN
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE oe rocoOue) OTYeT I10
peakuuu nabopaTtopHoOit

pabote

11 | Crpoenue atoma. OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC Pemenue [TucemenHbld | 2
Ilepuonnueckuil 3aKOH peaxkuuu OBP OTUET 110 TEME,




JlabopaTopHas padora Ne9 DiexTposus. (MeTouueck MMCbMEHHBIN
o€ mocooue) OTYeT IO
nabopaTopHOi
pabore
12 | Xumuueckas CBS3b. JlabopaTopnasi padora Nel0 Pewenne BeepHbiit
[Ipumenenue meToaa KomruiekcHbie coequHeHus 3a1a4y orpoc,
MOJICKYJISIPHBIX OpOUTaNIeH st MMHCbMEHHBIN
OIMCaHUs KOBAaJICHTHON OTYEeT 1o
XUMHYECKOH CBSI3U naboparopHoOit
pabore
13 | Mertop oTTaJIKMBaHUS KomnoxkBuym Nel Ctpoenue aroma. [ToaroroBka YcTHbI
BaJICHTHBIX 2JICKTPOHHBIX Map. | XUMHUYEcKas CBS3b o TeMe OTIPOC, TECTHI,
XuMunueckas CBsi3b B KOJUIOKBUYMa MMHUCbMEHHBIN
KOMIUIEKCHBIX COSIMHEHMSIX OTYET 1O
nabopaTtopHoOi
pabore
14 | KonnouHele pacTBOPBI JlabopaTopnasi padora NellKomnouHeie [ToBepxHOCTH [TuceMeHHBIN
PacTBOPHI bl€ SIBJICHUS U OTYEeT MO0
azcopOuus. nabopaTtopHoOit
Kommonausie pabote
ITAB
DneKTpUUecK
He CBOMCTBA,
YCTOMYUBOCT
b "
KOATyJISIIHS
KOJUIOUHBIX
CUCTEM
15 | O6uue cBoiicTBa METAJIJIOB. Cemunap «XuMHYECKHE CBOMCTBA S-, P-, Iloaroroska YcTHBIH
Mertannsl 1 1 2 rpynmnsi. d-anemMeHTOBY. 10 BOIIPOCaM 011poc,
Bonopon I'anorenst u3 KOHCIIEKT
METOINYECKO
ro Nocooust
16 | Xumus snemenrtos 16 rpynnel | JlaGopaTopHasi pa6ora Nel2 XKecTkocTh ITucpMenHbIl




XuMUYeCKue CBOMCTBA S-, P-, d-371eMeHTOB BOJbI OTYET MO
nabopaTopHOH
pabote

17 | Xumus snemerToB 15 u 13 KucnotHo-ocHOBHOE TUTPOBAHHE. 2 2 1 [Tucemennbrii | 3
rpymn JlabopaTopnasi paGora Nel3 OTYeT 10
Omnpenenenue KapOOHATHOM KECTKOCTH nabopaTopHOH
BOJIBI pabote
18 | OOmias xapakTepUCTHKA KomrmiekcoHoMeTpruiyecKkoe TUTPOBAHHE. 2 2 1 [Tucbmennbrii | 3
MEPEXOAHBIX METAJJIOB. OKUCINTENFHO-BOCCTAHOBUTEIILHOE OTYET 10
[lepexonnbie metasibl 4-7 TUTPOBAHHUE. nabopatopHoit
rpymm JlabopaTopnasi paGora Nel4 pabote

Omnpenenenue oOIIel >KECTKOCTH BOJbI

KOHTPOJIbBHASI PABOTA Ne2 2 15

(peiTUHI)

HNTOI'O: 36 54 18 70




6. OOpa3oBaTebHbIE TEXHOJIOTHH

Tpaouyuonnvie nekyuu u npaxkmuyeckue (CeMuHapcKue) 3aAHAMUAC WCIIOIb30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJOTUM. JIeKuuM ¢ UCIOIb30BaHUEM MYJIbTUMEIUNHBIX
MpPE3CeHTALNM, JEeKINH-0ece/bl, JEeKINU-IUATIOTH, IBPUCTUUECKUE JICKIIUH, JICKIIMU-BU3YyaTU3alIHH,
MPaKTUYECKHE 3aHATHUS, CAMOCTOATENIbHASI padoTa CTYACHTOB, KOMIILIOTEPHOE TECTUPOBAHUE.

Jlexyun-ouanoe — colep)kKaHue IOJIa€TCS 4Yepe3 CEPHUI0 BOMPOCOB, HA KOTOPBIE CTYJEHT
JIOJDKEH OTBEYaTh HEMOCPEACTBEHHO B XO/€ JIEKIUH.

Ipezenmayuuna ocHOBE COBPEMEHHBIX MYJbTHMEAUNHBIX CPEICTB - caMblil 3 (GEKTHBHBIA CITOCOO
JIOHECEHUsT BaXKHOI MH(OPMAIUH MPHU MyOIUYHBIX BHICTYIUIEHUIX. Clai-Tipe3eHTai ¢ UCTIOIh30BaHIEM
MYJbTUMEIUHHOTO O000pYyIOBaHMS MO3BOJSAIOT 3(PPEKTUBHO M HATJSAHO TMPEACTABUTH COJACPIKAHUC
M3y4aeMoro MaTepuania, BBIACIUTh W TPOWUIIOCTPHPOBATH COOOIICHHWE, KOTOPOE HECET MOyYUTEIHHYIO
uHPOpMAIUIO, TIOKa3aTh €¢ KIIYCBBIE COJCPKATCIBHBIC NYHKTHL VICIIONIb30BaHUE WHTEPAKTUBHBIX
3JICMEHTOB TIO3BOJISICT YCUIUTh J(PPEKTUBHOCTh MyOIMYHBIX BBICTYIUICHUH, SBISIFOIIUXCS YaCThIO
podeCCHOHATILHON TEeATeTFHOCTH MTPEIOIaBaTeIIs.

Jlabopamopnusle 3anamus SBISIOTCS OJHUM U3 BAKHEHIIMX BHUIOB Yy4eOHOH paboOTHI,
COCTABIISIIOT OCHOBY TOJATOTOBKH CTYJAEHTOB IO JWUCIUIUIMHE M HampaBiieHbl Ha (opMupoBaHue y
CTYJEHTOB CUCTEMAaTHU3UPOBAHHBIX 3HAHWN U HABBIKOB.

Brimonaenuto 1abopatopHOi pabOTHI JOJDKHA MPEIIIECTBOBATh CAMOCTOSTENbHAs padoTa ¢
JUTEPATypHbIMU MCTOYHUKAMU U KOHCIEKTOM JIEKIIUU, TIPU 3TOM CIeAyeT 0OpaTUTh BHUMaHUE Ha
TEOPETUYECKHE BONPOCHl MO TeMme 3aHATHSA. llepBoHauanpHO HAET OMNPOC TEOPETUUYECKOTO
MaTepuana TeMmbl 3aHATHS. 3aTeM B pPsijie BOMPOCOB IMPENOJABaTENs CleAyeT CKOHIEHTPHUPOBATh
BHUMAaHHE Ha OCHOBHBIX HIESIX TEMBI 3aHATHS. 3aJaBacMble BOIPOCHI TOJHKHBI OBITh KOPOTKUMH H
MaKCHMaJbHO MPOSBIATH B CTYJAEHTaX UX COOOPA3UTENBbHOCTD.

JIaGopatopHbie pabOTHI BHIIOIHSIOTCS B COOTBETCTBHHU C TPEOOBAHUSMH CTaHAAPTOB U HOPM
naboparopHoit mpakTUku. CTYAEHTHl JOJDKHBI O3HAKOMHUTHCSA C IIeNbI0 U 3ajadyaMu  paboThl,
METOAMYECKMMH YKa3aHUSMHU K JaHHOW JiabopaTopHOW paboTe, ammapaTypoi, mpubopamu H
peaKTUBaMHU, HEOOXOIMMBIMU JUISl BBIOJHEHUS paboThl. Pe3ynbTaThl BBIMOIHEHHON pPabOTHI
obopmisaroTCs B pabodeil TeTpamu mo mnpeioxkeHHoW ¢dopme. Kaxknas BwimonHeHHass pabota
JOJDKHA OBITh  OopMIIeHa JOJDKHBIM 00pa3oM M C/aHa [perojaBaTelio, IMPOBOJUBLIEMY
mabopaTOpPHBIE 3aHATHSL.

Y CTHBIH onpoc ABISETCS OJHUM U3 OCHOBHBIX CLIOCOOOB yueTa 3HaHUH CTYJCHTOB.

PasznuyaroT ppoHTaNBHBIN, HHAMBUAYAIBHBIA 1 KOMOMHUPOBAHHBIN OIPOC.

@ponmanvuslii onpoc npoBoAuTcs B Qopme Oecenpl mpemojaBaTens ¢ rpymnmnoi. OH
OpPraHWYeCKH COYETAETCS C TOBTOPEHHEM MPOIIEHHOTO, SBISSICH CPEICTBOM ISl 3aKPETUICHHS
3HaHUH U yMeHuil. Ero 10CTOMHCTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO PaOOTy MOKHO BOBJICUb
BCEX CTYJCHTOB Tpymbl. /i 3TOro BOMpPOCH! AOJDKHBI JOMYCKAaTh KpaTKyto GopMmy oTBeTa, OBITH
JAaKOHWYHBIMM,  JIOTMYECKH  B3aUMOCBS3aHHBIMH  Jpyr C€  JAPYyroM, JaHbl B  TakKoH
MIOCJIEIOBATEIBHOCTH, YTOOBI OTBETHI CTY/ACHTOB B COBOKYITHOCTH MOTJIH PACKpPBITh COAEpIKaHUE
pa3nena, Tembl. C momouibl0 (GPOHTAJIBHOTO ONpOCa MPENnojaBaTellb HMEET BO3MOXHOCTb
NPOBEPUTH BHIMIOJIHEHHE CTYJIEHTAMH JOMAIIHErO 3aJaHWsi, BBISICHUTH TOTOBHOCTH TPYIINBI K
U3Yy4EHHIO HOBOTO MaTrepuana, ONpeneiuTbh C(HOPMUPOBAHHOCTb OCHOBHBIX TMOHSTHI, YCBOEHHE
HOBOT'0 y4eOHOro MaTepHara.

Hnousuoyanwvnwlit onpoc npennonaraeT oOCTOSTENbHbIE, CBA3HBIE OTBETHI CTYJCHTOB Ha
BOTIPOC, OTHOCSIIUICS K HM3y4aeMOMY YyYeOHOMY MaTepuairy, MOITOMY OH CIYXHT BaKHBIM
y4eOHBIM CpEACTBOM DAa3BUTHUSA PEYM, MAMSITH, MBIIUIEHUS CTYJEHTOB. UTOOBI chenaTh Takylo
MPOBEPKY OoJiee TIYOOKOW, HEOOXOAMMO CTaBHUTh IEpe] CTYACHTaAaMH BOMPOCH], TpeOyromme
pa3BEpHYTOro OTBETA.

Bomnpockl 1si HHIUBUAYATEHOTO OTPOCa JAOJDKHBI OBITh YETKUMH, SCHBIMH, KOHKPETHBIMH,
€MKUMH, MMETh MPUKIAJHOM XapakTep, OXBaTblBaTb OCHOBHOM, paHee MPONACHHBIH MaTepual
nporpaMMbl. WX comepkaHWe JOIDKHO CTHMYJIMPOBATh CTYJICHTOB JIOTUYECKHA MBICIHUTH,
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CpaBHHBATh, AHATU3UPOBATH, JTOKA3bIBaTh, MOJAOUpATh yOEAUTEIbHBIC MPUMEPHI, YCTAHABIUBATH
MPUYMHHO-CJIEICTBEHHbIE CBS3HM, JeJlaTh OOOCHOBAaHHBIE BBIBOJBI U ATHUM CIIOCOOCTBOBATH
00BEKTUBHOMY BBISIBIICHUIO 3HAHUI CTYIEHTOB.

Bonpocer 00b1YHO 33a10T Beel TpyIie U nocie HeOOobIIo may3bl, He0OX0IUMOM IS TOTO,
9TOOBI CTYIEHTHI MOHSJIM €r0 ¥ MPHUTOTOBUIINCH K OTBETY, BBI3BIBAIOT JUIsl OTBETA KOHKPETHOTO
CTYJCHTA.

Ilucomennan nposeepka Hapsay C YCTHOW SIBISICTCS BaKHEUIIIUM METOJOM KOHTPOJIS
3HAHUW, YMEHUIl U HaBBIKOB CTYAEHTOB. OJHOPOIHOCTH pPabOT, BBHIMOJIHSIEMBIX CTYIEHTaMH,
MO3BOJIIET IPEABABIATE KO BCEM OJMHAKOBBIE TpeOOBaHMsI, MONBITAET OOBEKTUBHOCTH OLIEHKH
pe3ynbraToB oOyueHus. [IpuMenenre 3Toro MeToaa 1aeT BO3MOKHOCTh B HanOoJiee KOPOTKUNA CPOK
OJTHOBPEMEHHO MPOBEPHUTH YCBOCHHE yUYEOHOT0 MaTepuaa BCEMH CTYJCHTaMU TPYIIIbI, ONPEACTUTh
HAIpPaBJICHUS AJI1 UHAUBUAYAIbHON pabOThI C KaXKIbIM.

[IuceMeHHas mpoBepKa MCIONb3YETCS BO BCEX BMJAX KOHTPOJS M OCYLIECTBIIAETCA KaK B
ayJIUTOPHOM, TaK U BO BHEAYAUTOPHOM paboTe (BBINOJIHEHNE JOMAIIHUX 3aJaHU1).

Onnaiin-cemunap — pPa3HOBUIHOCTh BeO-KOH(DEpEeHINH, MPOBEACHHUE OHJIANH-BCTpEY WIH
npe3eHTauuii yepe3 MHTepHET B pekuMe peanbHOro BpemeHu. Kaxaplii U3 y4aCTHUKOB HaXOJUTCS
y CBOETO KOMIIbIOTEPA (CPENCTBA CBS3HU), a CBSI3b MEXAY HUMH IMOAJEpKUBaeTcs yepe3 MHTepHeT
MIOCPEACTBOM 3arpy’KaeMoro NpUIOKEHHsI, YCTAHOBIEHHOTO Ha KOMIBIOTEPE Ka)I0ro Y4acTHHKA
(CiscoWebexMeetings, Zoom,Skype u ap.).

Buoeokongpepenuyua — ceanc BugeokoHdepenncsizn  (BKC) — »3to  TexHomorus
WHTEPAKTUBHOTO B3aMMOJCHCTBHs JIBYX M 0Oojee y4acTHUKOB 00pa3oBaTeIbHOIO Mpolecca s
oOMeHa nHpopMaIueil B pealbHOM PeXUME BPEMEHHU.

Hcnonp3yloTcss ”HTEpAaKTUBHbBIE METOBI O0OyUEHUS: CUTYallMOHHBIE 33a4H, HCCIEI0BATEIbCKUI
MeTo 00ydeHUsl, JeTTOBBIE UTPhI, IOJArOTOBKA U IMyOIMyHast 3amuTa pedeparos.

Texnonocua 3IneKkmponnozo o0Oyuenusa (peanusyercs MpU IOMOLIM  BJIEKTPOHHOMN
uHpopmanmonHo-oopazoBatenbHoi cpenbl (QMOC) COI'Y npu ucnons3oBanuu pecypcoB IbC,
IIPU [IPOBEIEHUU aBTOMATU3UPOBAHHOI'O KOMIIBIOTEPHOI'O TECTUPOBAHUS U T. J1.).

Hcnonb3ytorcss 0auIbHO-PEUTUHIOBAs CUCTEMa OLEHKU 3HAHUM, TEXHOJOTMH C IMPUMEHEHHEM
JMCTaHIIMOHHOTO 00yueHus Ha ruiatdopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buabl yueOHOH pabOTBl MOTYT HPOBOIUTHCS AWCTAHIIMOHHO HAa OCHOBE JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB.

- B memix peanmzanMM WHAWBHAYAIBHOTO IMOAXOJa K OOYYEHHMIO  CTYJEHTOB,
OCYIIECTBIISIIONINX ~ Y4€OHBIH  MpoleccC MO  HWHAWBUAYAIbHOW  TPAaCKTOPHH B  paMKax
WH/IMBUYAJIbHOTO paboyvero IjiaHa, N3y4eHUe JaHHOW TUCIMIUIHHBI MOXET OCYIIECTBIISTHCS Yepes3
WH/IMBUyalIbHbIE KOHCYJIBTAIlUH TIPETIOAABATENS OYHO, B Yachl KOHCYJBTAIMA, MO SJIEKTPOHHOM
noure, a Takke c wucnonb3oBaHueM CiscoWebexMeetings, mathopMbl AMCTAHIIMOHHOTO
obyuenusiMoodle, nuunelii kabuner cryaeHta Ha noprane COI'Y, npyrux smementoB DUOC
corvy.

7. Y4eOHO-MeTOaAMYecKOe oOecriedeHHe CaMOCTOSATEIbHOI padoThl
CamocrosarenbHas paboTa CTYIEHTOB SIBJISETCS OJHOW M3 BKHEHIIMX COCTABISIOLIMX
oOpasoBatenpHOro mnponecca. OCHOBHBIM IPHUHLUIIOM OPraHU3allMd CaMOCTOSTENIbHOW pPabOTHI
CTYACHTOB SIBJIIETCSI KOMIUJIEKCHBI TOAXOJ, HAalpaBleHHBIH Ha (OpMHUpPOBAHHE HABBIKOB
PENPONYKTUBHOM M TBOPYECKOM JEATENBHOCTH CTYJIEHTAa B ayAUTOPHM, IPH BHEAYAUTOPHBIX
KOHTaKTax ¢ IpernoaaBaTesieM, IIpHu JOMallHel OArOTOBKE.

11


http://lms.nosu.ru/

Bo Bpemst neKIiu CTYACHTHI JOJDKHBI BECTH KOHCHEKTHI; (JOpMa 3allUCH KOHCIIEKTOB — TI0
YCMOTPEHHMIO KaXJOro CTyJIEHTa, HO B HHUX B O00S3aTEIbHOM MOPSAKE JIOJKHBI OBITH
3a(puKCUPOBaHBI OCHOBHBIE MOJIOKEHUS (BBIBOJIBI) JIEKLIMH, JIOTHKA TOKA3aTeIbCTBA.

CamocrosarenbHass paboTa CTYAEHTOB BO BHEAYAUTOPHOE BpeMs HA4YMHAETCS C
pENaKTHUPOBAaHUS  KOHCIEKTOB  JIEKUMH. 3areM  cleAyeT  U3Y4eHHE  PEKOMEHJOBAaHHOMN
IIpenoaaBaTesieM OCHOBHOM U IOIIOJHUTENIBHOM JINTEPATYPBI, KOTOPast, ¢ OAHON CTOPOHBI, IO3BOJIUT
JIOTIOJIHUTH KOHCIIEKTHI HOBBIMU CBEJICHUSIMH, & C JPYTOil CTOPOHBI, ABJISETCS] BaXKHBIM MOMEHTOM B
HOJTrOTOBKE K J1a00paTOPHO - MPAKTUYECKOMY 3aHATHIO.

CTyneHTbl  JTOJKHBI ~ CBOEBPEMEHHO  BBINOJHATH BCE  3aJaHUS, IPEIJIOKEHHBIE
npenojaBareneM. Pe3ynbTarTel  BBINOJHEHHBIX — 3aJaHUMl  JJI1  CaMOCTOATENbHOM  paboOThI
opopMisOTCI B PYKONMCHOM  BHAe. MeToandyeckue  MaTepuanbl,  00eCleurBaIOIINe
CaMOCTOSITENIbHYIO PAa0OTy CTYACHTOB, MOXHO HAaWTH Ha JUCTAHLMOHHOM IUIOIAJAKE CUCTEMBI
«Moodley.

®opMbI caMOCTOATENBHOM pabOThI CTYIEHTOB:

a) MOArOTOBKA NMHCHbMEHHBIX WM YCTHBIX BOIIPOCOB M 3aJaHMM JUIsl CaMOCTOSTENbHOMN
paboTHI (IOMaNTHUE 3aJaHus );

0) KOHCIIEKTHPOBAaHHE HEKOTOPHIX BOIPOCOB TEM, pa3/eioB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO paloTy.

Temaruka caMocTosATENbHON PaOOTHI IPUBEEHA B TA0INIIE, IPEICTABICHHON HIXKE:

TGMH, pa3aciibl, BBIHCCCHHBIC Ha CAMOCTOATCIIbHYIO IIOATOTOBKY, BOIIPOCHI K ITPAKTUYCCKUM U

1ab0opaTOPHBIM 3aHATHUSAM; TeMaTUKa pedepaTHoil paboThI

Posib ¥ 3HaueHHe XMMHH B COBpeMeHHOM oOmiecTBe. [IpocThie U ClIOXKHBIE BEIIECTBA.
Eaunaunpl komudecTBa BEIIECTBA: MOJb, XUMUYECKHH SKBUBAJICHT. OCHOBHBIE 3aKOHBI XHMHH.
3aKOH SKBUBAJIICHTOB. Pacder 3KBUBAJICHTHBIX MacC JUIsl Pa3IMYHBIX KJIACCOB HEOPTraHMYECKHUX
COCIMHEHUI. OJEKTPOHHbIE aHaloru. VI3MeHeHHs CBOWMCTB XMMHYECKHUX 3JIEMEHTOB,
MEPUOINYCCKHE U3MCHECHUS BOXHEHIINX XapPAKTCPUCTUK XUMHUSCKUX JIEMEHTOB: 3(PPEKTUBHBIX
paauycoB ~ aTOMOB M  HMOHOB, DJOHEpPrUd  HOHHM3AIMH, CpPOJACTBA K  BJEKTPOHY,
3IEKTPOOTPUIIATENHHOCTU. KHCITIOTHO-OCHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
3eMeHTOB. PeakiimonHas cnocoOHOCTh BEIIECTB.

Bonpocet ona camonposepxu:

1. SBnsiercs oM SKBUBAJCHT AJIEMEHTA MOCTOSIHHON BETMUUHOMN?

2. Kak paccuuMThIBalOTCS MOJSIPHBIE MacChl  OKBHBAJICHTOB  JJIEMEHTOB, OKCHJIOB,
THJIPOKCUOB, KUCIIOT U COJIei?
3. IlpuBectu npumepsl 0JTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX KHUCIIOT.
4. Kakue conu Ha3bIBAIOTCS CPEAHUMHU, KUCIBIMU U OCHOBHBIMU? Kak oHM nosryyatorcs?
5. MoxeT a1 ruApOKCU Kajiisi 00pa3oBbIBaTh OCHOBHBIE COTH?
6. Kaxkwue cBoiicTBa aTomMa XapaKTepU3YIOT:
a. MIOPSIIKOBBIN HOMEP 2JIEMEHTA B IEPUOANYECKON CUCTEME;
0. HOMep TepHoa;
B. HOMEp TPYIIIIbI?
7. OTBeT NOsICHUTE IPUMEPAMHU.

8. UeM oOBsicHsETCS NMEPUOANYECKOE U3MEHEHHE BAJICHTHOCTH 3JIEMEHTOB C YBEIMUCHHEM HUX
MOPSAIKOBBIX HOMEPOB?

9. V Kkakux 3JIeMEHTOB CHJIbHEE BbIpa)KEHBI HEMETAJUINYECKUE CBOUCTBA:
a) y Cephsl WU TEJUTYpa;
0 y KpeMHHUS WK cephl?

10. Kakoii BUJ XMMHYECKOH CBSI3M HA3bIBACTCS KOBAJICHTHOW (MOJSPHOW W HETOJISIPHOHN) H
MOHHOI? Mexay aToMaMy KakHUX 3JIEMEHTOB OHU 00pazyroTcs?

11. Kakue 351eKTpOHBI Y4acTBYIOT B 00pa30BaHUU XUMUYECKUX CBSI3€il?

12. Kaxkas cBsi3b Ha3bIBa€TCS BOJIOPOIHON?
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13.
14. Yo nmpencrapisieT JOHOP M aKLENTOp uisd 00pa30BaHUS XUMHUECKON CBA3U?
15.

w

o

10.

Kak o6pasyercst koBalleHTHas CBA3b MO JOHOPHO-AKI[ENTOPHOMY MEXaHU3MY?

Urto Takoe rubpuamzaims aToMHbIX opouTaneit? Kakue tunpl rubpuauzanuu Ber 3HaeTe?
Hnousuodyanvusie 3a0anus no meme:

1.YUemy paBHa MoisipHass Macca JKBHUBAJIEHTa XpOMa B OKCHUJIE XPOMa, COJEpPI)KaIIero
68,42% xpoma? CocraBbTe aMIHpUIecKyto Gopmymny storo okcuna. (Oreer: 17,33 r/MOB;
Cr03)/

I'unpoxcun amoMuHus Maccoi 7,8 r. mpopearupoBajl ¢ a30THOM KUCJIOTOH Maccoil 6,3 T.
Onpenenure MOJSIPHYIO MAacCy SKBUBAJICHTa THMAPOKCHAA aIOMUHUS B 3TOH peakIuu U
cocraBbTe ee ypaBHeHue. (OTBeT: 78 r/MoIIb)

MoskeT 11 XJIOpOBOAOPOIHAS KUCIOTa 00Pa30BbIBATH KUCIBIE COJIM MTPHU B3aUMOJICHCTBUU C
OCHOBaHUSIMU?

DHepreTuyeckoe COCTOSTHUE BHEIIHETO AIEKTPOHA aTOMa OIUCHIBAETCS

JlaiiTe XapakTepucTUKy 31eMeHTa Ne26: 10JI0’KEHNE B IEPUOJUUECKON CUCTEME, CTPOEHUE
ANEKTPOHHON 000JIOUKH aToMa.

OneMeHT o0pa3yeT OKCHA M THIPOKCHI aM(pOTEpPHOTO XapakTepa, B KOTOPHIX MPOSBISAET
MOCTOSIHHYIO BAJICHTHOCTh paBHYIO IByM. Pacmonoxen oH B |V mepuone nmepuoanueckoi
cuctembl. HazoBute 3tot snement. (OtBet: Zn).

Kakue BUIbI XUMHUYECKOU CBA3U B CIEIYIOIIMX MOJIEKYJIAX:

a. a3ota;

0. aMMuaKa;

B. (hropuaa Kanms;

I. XJIOpUJIa aMMOHUsA?

Hcxons W3 3IIEKTPOHHOTO CTPOEHHUSI aroma cepbl, 00BsACHUTE 00pa3oBaHHE MOJIEKYJIbI
okcupa cepsl (1V). OxapakrepusyiiTe BUIbl XUMUYECKON CBS3U B HEH.

Kakoe cTpoeHre HMEIOT MOJICKYJIbI BO/IbI, aMMHUaka U okcuaa yriaeposaa (1V)?

Kaxue Buibl XUMHUYECKON CBA3HM B MOJIEKYJIE XJIOpUa TeTpaaMMHUHALMHKA?

Kakue cBsizu Ha3pIBalOTCS curMa W nu cBs3siMu? OObsICHUTE Ha MpuMepe 00pa3oBaHUS
MOJIEKYJI a30Ta, METaHa U 3TEHA.

1. JlaliTe ompeneneHuss MacCoOBOM  JIOJM, MOJISIPHOM KOHUEHTPALMU W MOJSIPHOMU
KOHIICHTpAIlMX SKBUBAJICHTA.

2. KaxkoBa cBsI3b MeX 1y MOJISIPHOUM KOHIIEHTPALUU U MOJISIPHOM KOHLIEHTpPAllMU SKBUBAJIEHTA?
3. Kaxoit mpouecc Ha3bIBaeTCs 3JEKTPOIMTHUECKON Tucconuanuen?

4. Kaxkue snexTponuTsl oTHOCATCS K cuiibHBIM? [lepeunciure ux.

5. UTo Ha3bpIBaeTCs CTENEHBIO AUCCOLMAIIMM M KOHCTAHTOM Auccouuanuu? B ueM cocTouTt
CXOJICTBO U PA3JIMYNUE dTUX BEIUUYUH?

6. Cwmenienne xumuueckoro paBHoBecusi (mpunuun Jle-Illatenbe) Ha mpuMepe yroibHON
KHUCIIOTBI.

7. UTo Ha3bIBalOT BOJOPOAHBIM M THUAPOKCHIBHBIM MokazareneM? KakoBbl MX 3HAaY€HUs B
HEUTpaJIbHOU, KUCIION U IIET0YHON cpenax?

8. Kakwue snexTponutsl Ha3piBaroTCs amoTepHbpIMU? Kak MpoUCXOIUT X AUCCOIUAITHS?

9. Kakas peakuust Ha3zpiBaeTcs ruapoian3om? Kakue conm moaBepraroTcs Tuapon3y?

10.  Kaxkwue conm moaBepraroTcsi HEOOPAaTUMOMY THIPOIU3Y?

2.

Cnoco0bl BbIpa:keHUs1 KOJIMYECTBEHHOT0 COCTaBa pPacTBOpPoB. B3anMHble nepecyersl
KOHLEHTPAIlU¥ PACTBOPOB
Bonpocet ona camonposepxu:

3aoauu 0na camocmoamenbHO20 peuleHus:

B 100 cm?® Boxsl pactBopuiu 0,82r oprodocdarta HaTpus. Beruuciure mMaccoByo A0II0,
MOJIIPHYIO KOHIEHTPALMI0O M MOJSPHYIO KOHIIEHTPAIMI0 SKBHBAJIEHTA IOJYYEHHOTO
pactBopa (m1otHocTh pactBopa 1,02 r/em?®) (OtBeT: 0,81%; 0,05Mmomb/am?; 0,15 Monb/mm?).

Kaxkoit 00bem pactBopa opTrodochopHON KUCIOTHI C MAacCOBOU AoJiel 35% M TIIOTHOCTHIO
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1,22 r/em® motpebyeTrcs Il MPUTOTOBIICHHUSI 5 AM® pacTBOpa C MOJISIPHON KOHIIEHTpAaIuei
sxBuBasieHTa 0,15 mons/am3?

3. CocraBbTe ypaBHEHHS TUCCOIMAIIMYU CIEAYIOIIMX BeIecTB: HUTpaTa xkenesa (l11), aurpura
THIPOKCOATIOMUHUS, auruapodocdara kampnus, ruapokcuna xpoma (lll). B xakom
HaIpaBJICHUU CMECTUTHCS paBHOBECHE IMPH J00aBICHUHM TMAPOKCHAA HATPUS K PacTBOPY
rugpokcuaa xpoma (111)?

4. CreneHb AMCCOIMAIMM B PAaCTBOPE YKCYCHOM KHCJIOTHI C MOJISIPHOM KOHIIEHTpaluei
sxBuBasieHTa 0,1 monws/am® paBHa 1,3 %. Beraucnure koncTanty kuciaotHoctd. (OtBet 1.69
* 10-5)

5. Berunciure pH pacTBopoB ¢ MonspHOi konuenTpamuein 0,01 momb/ am3 cremyrommx
BEIIECTB:

a. XJIOPOBOAOPOJHOM KHUCIIOTHI;

0. TUIPOKCHUIA KaJus;

B. YKCYCHOM KHCIIOTBI;

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

6. BsrurciuTe pacTBOPUMOCTH XJIopHuaa cepedpa B unctoit Boje u B 0,01 M pacteope HCI.
(OtBer: 1,33 « 10 mons/ 1v3); 1,78 « 1071%) mons/ am2.

7. CocraBbTe MOJICKYJISIPHBIE M MOHHBIC YPAaBHEHUSI THAPOJIM3A CICAYIOIIUX COJICH: Cynbdumaa
KaJus, alieTata aMMOHUS; Cylb(dara Meau, KapOoHaTa aTlOMUHUA.

8. B kxakom HampaBIeHWH CMECTUTE paBHOBecHE ruapoimn3a cyibdara sxeneza (II) mpu
n00aBIeHUN
a. XJIOPOBOAOPOJHON KHUCIIOTHI;

0. THIPOKCHIa HATPUS.

9. Kakas u3 comeii: Hurpar ceunna (ll) mim mutpar csunma (IV) Oyzer umerp B BOJHOM
pacTBOpE MPHU OJIMHAKOBBIX YCIOBHIX OOJBIIYIO CTEEHb TUAPOIN3a?

10. [Ipu cnuBanum BogHBIX pacTBOpoB xjiopuaa xpoma (I11) u kapbonarta Hatpus oOpasyercs
ocanok runpokcuaa xpoma (I11). CocraBbTe HOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKIIUU
ero o0Opa3oBaHMs.

OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakuumn
3aanus IS CaMOCTOSATENLHON paboThI:

1. B mpuBeaeHHBIX peakIUsIX MOI0ePUTE HOHHO-3JIEKTPOHHBIM METOIOM CTEXHOMETPHUCCKHUE
K03(1)(1)I/H_II/ICHTBI, OMPCACIIUTE OKUCIUTCIIb W BOCCTAHOBUTCIIb, BBIYHUCIHUTC MOJISAPHBIC
MacChl SKBHBAJICHTOB OKHCIHUTEIS M BOCCTAHOBHTENS, YK@KHUTE THUI OKHCIMTEIBHO-
BOCCTAHOBUTEIBHOU pCaKknumn:

P + HCIO4 + H2O — H3PO4 + HCI

H3AsO3 + KMnO4 + H2SO4 — H3ASO4 + MNSO4 + K2SO4 + H20O
CuzS| + HNO3 — CuSOs4 + Cu(NOz)2 + NO + H20

K2Cr207 + NaClOs + H2SO4 — Cr2(SO4)3 + NaClOs + K2SO4 + H20
KMnO4+ NaNO; + H2O — MnO; + NaN0Oz + KOH

Cr2(S04)3 + KBrO + KOH — K>CrOs + Bra + KNO3 + H20
K2MnOs+ H20 — KMnO4 + MnO2| + KOH

As;S3| + H2O2 + NaOH — NazAsO4 + NaxSO4 + H2O

2. B xakxom HalTpaBJICHUU 6yl[yT MNPOTCKATh OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC peaKLII/II/I?

[Tpu oTBeTE MCITONB3YHTE 3HAUEHHUS OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MTOTECHIAIOB:
MnO2 + J, + KOH ...... KMnOg4 + KJ + H20O
FeSO4 + KMnO4 + H2SO4 ... Fe2(S04)3 + MnSO4 +K2S0s + H20
CrClz +Br+ KOH ...... K2CrO4 + KBr + KCI + H20O
Cra(S04)3 + KNO3 + H20 ...... H2Cr207 + NO + K>SOy + HoSO4

O0mas xapakTepucTUKa METAJJIOB M HEMETAJLIOB
Bonpocwel k meme:
1. Kak wu3MeHSIOTCS CBOHCTBA METAUIOB C YMEHbBIIEHHWEM CTaHAAPTHOIO AJIEKTPOHHOIO
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noTeHnuana?

Oxcuapl ¥ THIPOKCH Bl KAKUX METAJUIOB MPOSIBISIIOT aMpOTepHbIE CBOMCTBA?

Kakue mertasibl He pearupyror:

a. ¢ pa30aBJIEHHON CepHON KHUCIIOTO;

0. C KOHIICHTPUPOBAHHOM CEPHOM KUCIOTON?

Kaxue merasuibl pearupyroT ¢ pacTBOpamH LIEN0Yei?

[IpuBeanuTe mpuMepbl XUMHUECKON U 3JIEKTPOXUMHUECKON KOPPO3UH METAJIIOB.

Kakoii 13 rajioreHoB sBJISETCS HAn0OoJee CHIIbHBIM OKUCTUTENEM?

Kakwue cBoiicTBa B OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUSAX MTPOSBIISIOT:

a. cepa;

0. CepOBOJIOPOT;

B. okcu cepbi(1V);

T. CepHasi KucioTa?

8. Kakoii u3 MOHOB SABJISICTCS OKUCITUTENIEM TPU B3aUMOACHCTBUH C METAJIIAMH:

a. B pa30aBJICHHOW CEpHOM KHUCIIOTE;
0. B KOHLIEHTPUPOBAHHOH CEpHOI KHcIoTe?

9. B ueM cocTouT paznuune BO B3aMMOICHCTBUY METAIIJIOB C COJISTHOM U a30THOM KUCIOTaMu?

10. Kakas u3 kwucnot: oprodochopHas uimu oprodochopucras - sBisiercs Oosee craabbiM

3IEKTPOIUTOM?

11. CocraBbTe ypaBHEHUS pEaKIUil B3aMMOJAEWCTBUSA KOHLIEHTPUPOBAHHOW U Pa30aBIIEHHOM
A30THOM KHUCIJIOTHI ¢ MarHueM. PaccuntainTe MOJISPHYIO MacCy SKBUBAJICHTA OKUCIIUTENS U
BOCCTAHOBUTEJIS B 3TUX PEAKIUSX.

12. Yro Ha3piBaeTCs XJIOPHOH Bogoi? Kak cMecTHTCsl paBHOBECHE B CHCTEME
Clz +H20 == HCIO + HCI npu go6asnenuu NaOH, HCI?

13. Kakue opOuTanu aToMa a3oTa y4acTBYIOT B 00pa30BaHMM XUMHUYECKUX CBSI3EH C IpyruMu
aroMamu B coequueHuax: N2, NH3z, NH4CI? Onummre TMnel XuMHAYECKUX CBSA3EH KaXKIOM
n3 HuX. KakoBa BaJ€HTHOCTh U CTETIEHb OKHCIICHUS a30Ta B 3TUX COCIUHECHUSIX?

14. Kakass u3 coneil cuibHee TMOABEpraeTcsl THAPOIU3Y: cynbdar, amerar u cyibhun
amroMuHusi? COCTaBbTE MOHHBIE U MOJICKYJIIPHBIC YPAaBHEHUSI TUIPOJIU3a 3TUX COJICH.

15. Ckonpko cM®  pacTBOpa HHTPHUTA KalHs C MONSPHOH KOHIIEHTpaluel skpuBanenta 0,1
Monb /M3 moTpebyeTcs mns okuciaenuss 50 cM® pacTBOpa MOAMAA Kadus C MOJAPHOM
KOHIIEHTpanueil skBuBasenta 0,25 Monb /am>?

Otser:125cm®

wmn

No ok

OcHOBBI XMMHY€CKOH TEPMOANHAMUKHN, XUHMHYECKOT0 1 ()a30BOr0 PaBHOBECHS
Bonpocw :

1. KakoBa cBs3b MeXIy TEIUIOBBIM 3(dextom peakiuu Qp M M3MeHEeHHeM SHTanbnuu AH?
3aBUCAT JIU TEIIOBOM 3(P(HEKT peakuu OT MyTH PEeaKIuu?

2. Cdopmynupyiite 3akoH I'ecca. Ilpum kakux ycioBusX crpaBenauB 3akoH [ecca? Urto
Ha3bIBACTCS TETNIOBBIM 3((HEKTOM peakiuu?

3. Kak paccuuTars TemnoBoi 3¢ ekt peakuuu, Noiab3ysAch BeIMYNHAMU CTAaHIAPTHBIX TETJIOT
obpasoBanus BemectBa? byner mu AH peakiuu Ha + Clo= 2HCI ternoToii o6pazoBanwst
HCI?

4. Yro HazpIBaeTcs TemioTol oOpazoBanus? byaer nu TennoBoit 3¢ dekt peakuuu
HCI + NaOH = NaCl + H20 Temnoroit o6pazoBanus H,O?

5. Uro HazpIBaeTcs CTaHAAPTHBIMH ycloBUsAMU? Kak m3MeHseTcs SHTaJbIUS CUCTEMBI MpPU
HIOTEPMHUECKUX PEAKIUAK?

6. Kak n3MeHsieTcs SHTaIbINUA CUCTEMBI IIPU IK30TEPMHUECKUX PEAKIUAX?

7. Kak wu3MeHsieTcs BeIWYMHA OSHTPONHMH TIPM  CaMOIIPOM3BOJIBHBIX  IPOIECCaX B
M30JIMPOBAaHHBIX CUCTEMAX U MoyeMy?

8. Kak pemaercs Bompoc O HampaBICHWH  CaMOINPOW3BOJBHBIX  IPOIECCOB B
HEM30JUPOBAHHBIX CHCTEMax Ha OCHOBE H300apHO-U30TEPMHUYECKOIO M H30XOPHO-
M30TEPMUYECKOT0 MOTEHINAJIOB?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

Kakas cucrema Oonee ycToifumBa: € BBICOKMM WM HHU3KUM 3HAuY€HUEM H300apHO-
M30TEPMUYECKOr0 MOTeHIMana?

KakoBa cBs3b Mex1y U3MEHEHHEM H300apHO-U30TEPMUYECKOTO MOTEHIINANA, SHTAIBIUN U
SHTPOIHMHU MPU OCTOSHHON TeMIiepaType?

Kaxkoe mpaBuiio exuT B ocHOBe (pa3oBoro paBHoBecHs?

Uro Takoe daza? Kakoe MakcumanbHOE YUCIIO a3 UMEET IBYXKOMIIOHEHTHAs cucTeMa?
Uro Takoe koMroHeHT? Kakoe 4rciio KOMIIOHEHTOB MOXKET ObITh B 0JIHO(a3HOIl cucTteme?
Uem xapakTepHa 3BTEeKTHYecKas Touka? [lpakThyeckoe 3HAYCHHE CHUCTEM, OTBEYAIOIIMX
3TOMY COCTaBY.

[IpuBenuTe nuarpaMmbl COCTOSIHUSI JBYXKOMIIOHEHTHBIX CHUCTEM, CMEIIMBAIOIIMXCS KakK B
XKUJKOM, TaK U B TBEPJIOM COCTOSIHUU, U TOJBKO B JKUJKOM COCTOSIHUH.

Ckonbko (a3 B OJHOKOMIIOHEHTHOM CHCTEME, COJep)Kallel HachIeHHBIH map?
['eTeporenna wim romoreHHa Ta cucrema?

KakoBo makcumanabHOE 9HCIO (a3 B OAHOKOMIIOHEHTHOH cucteme? Yemy paBHO IpH 3TOM
YHCIIO CTeNeHel CBOOOIbI U YTO ATO O3HAYAET?

Haueptute auarpamMmy COCTOSIHUSI BOJBI M YKaXXUTE TOUYKOM COCTOSIHME CHCTEMBI, B
KOTOPO#1 YyuCIo cTeneneit cBo00abI paBHO enuHule. YTo 3TO 03HaUaeT?

Kak 3aBucuT naBieHue HaCBIIIEHHOTO TTapa OT TeMIIepaTyphi?

Kaxkas cucrema HazpiBaeTcsi 6e3BapuantHoi? [IpuBeaure npumep.

Kakas cucrema Ha3piBaeTcst OuBapuantHoit? [IpuBenure npumep.

Kak omnpenenuts TeMieparypy 3aMep3aHHs pacTBOpa M YHUCTOIO PpAcCTBOPUTENS IO
auarpamMme cocTosiHus Bofbl? J[aliTe 000CHOBaHKE 3TOTO ONpeAeTIeHUsI.

Kax n3mensiercs remriepatypa KUIEHUS BOABI ITPH YBEJIMYEHUN BHEIITHETO JIaBJICHUSA?
Chopmynupyiite 3akoH Payns, onuchiBaomuii U3MEHEHHE J1aBICHUS HACBIIIEHHOTO Mapa
pacTBOpUTENII C YBEIMYEHHEM KOHILIEHTpAallMM pacTBOPEHHOro BemiectBa. Jlaiite
00BSICHEHHE TOMY U3MEHEHHUIO.

[Ipu kakux KOHIEHTpaHIX (OOJBIINX WIIK MaJbiX) BepeH 3akoH Paynsa? [louemy?

[Toyemy 1u1st pacTBOPOB 3JIEKTPOJIUTOB B 3aKOH Payist cienyer BBOAUTH MU30TOHUYECKHM
kodpunment (koapduuuent Bant-I'odda)?

Kaxk u3MmeHnsercs temneparypa 3amep3aHus pacTBOpa MpU YBEITUYEHUHU €r0 KOHLEHTpauuu?
[TpuBenuTe rpaduk U yKaxuTe 3TO U3MEHEHHE.

UTto Ha3bIBaeTCsl KOHCTAHTOM paBHOBECHS M KAKOE€ €€ IPaKTUYECKOe 3HaUeHue?

Kak omnpenenuTs KOHCTAHTY paBHOBECHS, TMOJB3YysACh TaONUI[AMU  CTaHIAPTHBIX
TEPMOAMHAMUYECKUX BEIUYUH?

ChopmynupyiiTe NpUHIMI CMELIEHUS pPaBHOBECUM, Ha3bIBaeMblil mpuHUUIIOM Jle-
[Tarense.

Kak wu3meHsieTcsi KOHCTaHTa pPaBHOBECHS TIPU  YBEIMYCHHH TEMIEpPaTypbl  JJIs
AK30TEPMHUECKUX PEAKIIHii?

Kak omnpenenuTe KOHCTaHTYy paBHOBecUs MpH Ji00OH TemmepaType, €clu H3BECTHA
KOHCTAHTa PaBHOBECHSI IPU CTAHJAPTHBIX YCIOBUSAX?

[Ipu kakux Temmeparypax (BBICOKUX WM HU3KHX) CIEAYET PO BOIUTH IK30TCPMHUUECKHUE
peaxiuu, 4ToObl MOTYYUTh OONBIION BBIXO MPOIYKTOB?

[Ipu kakux TemriepaTypax (BBICOKHMX WM HU3KHX) CIEIYET MPOBOJIUTH SHIOTCPMHUUECKHUE
peaxiuu, 4ToObI MOTYYUTh OOJBIION BBIXO MPOTYKTOB?

Uto Ha3pIBaeTCA TETEPOTCHHBIM PABHOBECHEM M KaK BBIpa)KAaeTCS KOHCTAHTAa PaBHOBECHS
peakiuu CaCO3 = CaO + CO3?

3aBUCUT JIU KOHCTaHTa PAaBHOBECHS OT KOHIIEHTPAIMH BEIIECTB, B3SATHIX ISl TTPOBEIACHHS
peakuuun?

XuMu4yeckasi KHHETHKA U KaTaju3

1. Yro Ha3bIBaeTcs CpGJIHCfI 1 MCTHUHHOM CKOPOCTAMU peaKLlI/II/I? YPaBHCHI/IC pCaknuu nepBoro

MopsiIKa.

2. KakoB (1)I/I3I/I‘-ICCKI/II71 CMBICJI KOHCTAHTBI CKOPOCTH M OT 4YCr0 OHA 3aBUCHT?
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3. Uro Ha3pIBaeTCA MOJCKYJISIPHOCTHIO peaknuu? Ilpumepbl MOHO- W OMMOJEKYISIPHBIX
peaKkuui.

4. Yto Ha3BIBAIOT TOPSAJIKOM peaknuu? B kakux cioydasx OMMOJICKYJIApHAs peaKIus
OMUCHIBACTCS YPABHEHHEM MEPBOTO MOpsIKa?

5. Urto Ha3pIBaeTCS NEPHOJIOM TMONyHpeBpamieHus? B kakux ciydasx OH 3aBHCHUT OT
KOHIICHTpALIUHU, a B KAaKUX — HET?

6. B uem 3axmrouaercs npasuio Baat-I'obda? Bua u ananus ypaBHeHust AppeHuyca.

. UTo Takoe 3Heprus akTupauuu’?

. O6mmit MexaHu3M ACHCTBUS Katanu3aTopa. Kak oH BiIMseT Ha paBHOBecHe?

oo

JIeKTPOXUMHUS

1. UYro HasmBaercs YACIbHOM M SKBHUBAJECHTHOW SJIEKTPONPOBOJHOCTHIO? ENMHUIBI HX
U3MEPCHHUS.

2. Yro Ha3blBaeTCs IIOJBMKHOCTHIO MOHOB? IloueMy HOHBI ¢ MajbIM pPaJuycoM MeHee
MIOJIBUKHBI, 4eM Oosnblune?

14. Yto Takoe pa3baBieHHE PACTBOPOB M KAaK OHO BIHSET HA YACIHbHYIO U HKBUBAICHTHYIO
3JIEKTPOIIPOBOIHOCTh CUJIBHBIX 3JIEKTPOIUTOB?

15. [loueMy ¢ yBenMYEHMEM KOHLEHTPALMU SKBUBAJIECHTHAs 3JIEKTPOIPOBOJHOCTH PAacTBOPOB
yMeHbLIaeTcs?

16. KakoBa cBs3b MEXy CKOPOCTBIO IBUKEHHUSI HOHOB U €T0 MOJIBUKHOCTBIO?

17. Tlouemy mnpu HEWTpaaM3alMU CWIBHOW KHUCIOTBHI IIEIO0YbI0 3JIEKTPONPOBOAHOCTh
yMeHbIlaeTcs?

18. Ilouemy mnpu HeWTpanu3aluMu C1a00OH KUCIOTHl INEIOYbI0  3JIEKTPONPOBOAHOCTH
yBeJIMUMBaeTCs?

19. 3akon paszBenenus OcrtBanbia. Kak 3aBHCHT KOHCTaHTa JUCCOLMALMU OT KOHLEHTpAIUU
CJ1aboro AIEeKTpoIHTa?

20. CrtpoeHue JBOWHOTrO JIEKTPHUUECKOro ¢i10si. KakoBbI MPUUYMHBI €r0 BOZHUKHOBEHUS?

21. Ilpumepbl 0OpaTUMBIX JIE€MEHTOB. Peakiuu, mpoTeKaromue Ha 3JIEKTPOAaX B MPSIMOM H
00paTHOM HalpaBJICHUU.

22. Yto HAa3BIBAIOT CTAHIAPTHBIM 3JIEKTPOTHBIM MOTeHIHamoM? UTO TPUHATO 33 YPOBEHb
oTcyeTa MOTeHLUAIOB?

23. DnexTponbl TEpBOro W BTOporo poxa. [lo KakuM ypaBHEHHSIM pPacCUMTHIBAIOT X
MOTEHLIAAIBI?

24. Yto Takoe 3JIEKTPO] CPABHEHUS M B YEM €r0 NMPAKTHIECKOe 3HaYCHNE?

25. Kak moxxHo nyrem usmepenust /1C onpenenuts pH pactBopa?

Konnonanble cucrembl, mojgydeHue, ONTHYECKHE H MOJEKYJISPHO KHHeTHYeCKHe
CBOMCTBA
1. Oxapakrepusyite Kiaccu(UKalMM TE€TEPOTE€HHBIX TUCIEPCHBIX CHCTEM IO Pa3INnYHbIM
IIPU3HAKAM.
. JlaiiTe onpeienieHue KOJJIOUIHOM CUCTEME.
. Uro takoe nuodoOHbIe U TMOPUIBHBIE TUCTIEPCHBIE CUCTEMBI?
. OOBsicHUTE paznuyue CBOOOIHO-AUCIIEPCHBIX U CBSI3HO-IUCIIEPCHBIX CHCTEM.
. OnummMre mnojydeHHe KOJUIOMJHBIX CHCTEM METOJOM KOHJeHcauuu ((pusnueckoil Hu
XUMHUYECKOM).
6. [Ipusenute hopmymny munemist 3051 AgCl,momyuennoro no peaxun AgNOs + KCI = AgCl +
KNOs3 (mipu u36biTke AgNO3)
. Kakum 3apsaom 0651a1ar0T KOJIJIOUAHbBIE YaCTUIIbI?
. Kakue ontnueckue cBOMCTBA XapaKTEPHBI AJI1 KOJUIOUIHBIX CUCTEM?
9. IlpuBenute ypaBHeHue Panes mns cBeropaccesHus (onanecuenius).Kakoro npaktuueckoe
3HA4YE€HHE 3TOrO YpaBHEHUS?
10. Kakue onTuueckue npudbopbl OCHOBaHbI Ha CBETOpACCETHUM?
11. Yem dayopecuieHLIHs OTINYAETCS OT ONaJIECHEHIUU?
12. Kakue ocobenHocTtu umeer 3akoH Jlambepra-byrepa-bapa, ommchiBaromuii nornomeHue

ak~rwiN

oo
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cBeTa (abcopOIMIO CBETA) /TSl HCTHHHBIX M KOJUTOMIHBIX PaCTBOPOB.

13. [lpumennma 1M MOJEKYISIPHO-KMHETUYECKAsh TEOpUs K KOJUIOMIHBIM cHcTeMam?
OOb®bsacHure.

14. Yro Takoe OpoyHOBCKOE ABrKeHUE, nuddy3us?

15. Onummure ocobeHHOCTH MU(DPY3UH B KOUIOMITHBIX cHCTeMaX. YTo Takoe Kod(pQuimeHt
maddyzun?

16. IlpuBeaute ypaBHeHUEe DitHIITEHHA 17151 Koddumenta quddy3un.

17. Yto Takoe ocmotuueckoe paaBieHue? Kak OHO 3aBUCHUT OT MaJsipHOM W YaCTUYHOU
konnenrpanuu? [IpuBenure ypaBHenue Baut-I'odda.

18. Omnummure 0COOCHHOCTH OCMOTHYECKOTO JABJICHHS KOJUIOMIHBIX CHCTEM B CPaBHEHUU C
pacTBOpaMu HU3KOMOJICKYJIIPHBIX COSIMHEHHH.

IToBepxHocTHBIE siBJeHHs U agcopouus. Kosouansie IIAB

1. Kakue siBIeHUs Ha3bIBAIOT IIOBEPXHOCTHBIMU U B YEM 3aKJIFOUAIOTCS UX MPUYMUHBI?

2. [Touemy s 7uO(GOOHBIX KOJUIOMIHBIX CHCTEM XapaKTepeH H30BITOK CBOOOJHOM
IIOBEPXHOCTHOM SHEPIUU U KAKOBBI ITyTH €r0 CHUKEHUSA?

3. B uem paznunune puzmueckon 1 XUMHUYECKON agcopouun?

4. Yto 03HavaeT aicopOLIMOHHOE paBHOBecHe?

5. KakoBbl OCHOBHBIE TMOJIOKEHHSI TEOPHUM MOHOMOJEKYJISIPHOW  aacopOLUH- TEOPHUH
Jlenrmropa?

6. [IpuBenuTe ypaBHeHue JIeHrMIOpa 1 00JaCTH €r0 MPUMEHUMOCTH K U30TepMe aICOPOIIH.

7. KakoBbl mpUYMHBI aJcOpOLMKM HMOHOB Ha rpaHunie ¢a3 (TepMOJMHAMUYECKas TPaKTOBKa

a7IcCOpOIIMHU U YCTAaHOBJICHUS paBHOBECHSI)?

. B uem 3axmouaercs npasuio PasHca- [leckoBa 11 n3bupatenbHoi agcopounu?

9. Uro Takoe MOBEPXHOCTHOE HATSHKEHHE KUAKOCTEH,KaKOB ero (PM3NIeCKUi CMBICI U €INHUIA
u3MepeHus?

10. Kakue BemiecTBa Ha3bIBAIOTCA ITOBEPXHOCTHO-aKTHBHBIMH? KakoBO cTpoeHHE MOJIEKyI
ITAB?

11. [IpuBeautre ypaBHeHHME M30TE€pMbl ajcopbuuu I[ubbca © mNpoaHaIU3UPYHTE €ro
IPUMEHEHHE K U30T€pPMaM ITOBEPXHOCTHOTO HATSXKEHUS B BOJHBIX PACTBOpaxX pa3iIMYHbIX
BELIECTB.

12. Yto Takoe MOBEpXHOCTHAs aKTUBHOCTb M KaK OHa MeHsercs s pasnuuHbix [TAB mo
npaBuny Tpaybe?

13. Onumure crpoenue Momnekyn komtonaHbix [TAB (Munemnsapusix [IAB) u coctosinue ux B
pacTBope.

14. Onuumre kaaccu(UKaILUIO M IPaKTUYECKOe MpUMeHeHue KoutonHbIx [TAB.

oo

DJlIeKTprYecKHre CBOHCTBA, yCTOMYMBOCTD H KOATYJISALUA KOJUIOMIHBIX CHCTEM
1. KakoBbl npu4MHBI BO3HMKHOBEHHS ABOMHOro 3jekrpuueckoro ciost (JI3C) Ha rpanune
pasnena ¢das? Onummrte crpoerue 3toro J[29C.
2. Uro takoe munemna? Ilpusenurte cxemy ctpoeHus U Gopmyny mureiibl. Kak 3aBUCHT 3HaK
3apsija KOJUIOMIHON YacTULbI OT 3JEKTPOIUTAa —CTaduIn3aTopa?
3. UTo Takoe 3JEeKTPOKMHETHYECKUH MOTEHIMal W KaK OH MEHSAeTCs NpH J00aBIEHUH K
KOJUIOMIHOMY PacTBOPY AJIEKTPOJIUTOB?
. UTo Takoe arperaTuBHOS U KHHETUYecKast (CeTUMEHTAMOHHAs) YCTOMYMBOCTh?
. OT 4ero 3aBUCUT KMHETUYECKAsI YCTOWUNBOCTh JUCIIEPCHON CHCTEMBI?
6. Kak MeHsieTcs arperaTMBHas YCTOWYMBOCTH KOJUIOMJHBIX PAacTBOPOB NpU J100aBICHUHU
3IEKTPOAUTOB? UTO Takoe N303JIEKTPUIECKOE COCTOSHUE?
7. B ueMm 3akioyaercsi CyIHOCTh (PU3NYECKOH TEOpPHUH YCTOMUMBOCTH M KOAryJsIMH- TEOPUH
JJIDO?
. B 4eM cocTONT MeXaHU3M KOaryJsiliiKi KOJUIOUIHBIX CUCTEM JIEKTPOJIUTAMU?
9. Kakue cymecTBYIOT ITpaBUIIa KOATYJISIIUH 3051ei dnekTpoiauTamu? ChopMymupyiTe mpaBuiia
3HayHoCTH (nipaBuiio Lllynbue-I'apan).
10. Yro Takoe mopor koaryisnuu? Kak BiMseT BaJICHTHOCTH, aJCOPOIMOHHAsS CIIOCOOHOCTh U

(G2l

o
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paznyc MOHA — KOAryJsiTopa Ha MOpor KOaryJsiiuu?

MeTtoauyeckue peKOMeHAAIMHU CTYAeHTAM 10 HANIMCAHUIO pedepaToB

Pedepar — nucbmennas paboTa 1o onpezaeneHHOM HaydHO#l mpobieme, KpaTKoe U3JI0KEHUE
COJepKAaHUs HAYYHOTO TpyJda WM HaydHOH mnpoOsiembl. OH sBiseTcst JeHCTBEHHOH (hopMoii
CaMOCTOSITENIFHOTO MCCIIEZOBAaHMUS HAYYHBIX MPOOJIeM Ha OCHOBE M3YYEHHS TEKCTOB, CIIELUAIBbHOM
JUTEPATyphl, a TAKKE Ha OCHOBE JIMYHBIX HAOJIOJCHUN, WCCIICAOBAHUHI M MPAKTUYECKOTO OMBITA.
Pedepar momoraer BbIpabOTaTh HAaBBIKM M TPHEMbl CAaMOCTOATENIBHOTO HAayYHOI'O IIOWCKA,
IPaMOTHOTO M JIOTUYECKOTO H3JI0KEHUS W30paHHOW MpOOJIEMbl M CIIOCOOCTBYET NPHOOIIECHUIO
CTYJEHTOB K HAYy4YHOH J1€ATEeIbHOCTH.

Ilocneooseamenvnocms pabomot:

1. Beibop Tembl uccrnenoBanus. Tema pedepata BbIOMpaeTcsi CTYACHTOM Ha OCHOBE €ro
HAy4YyHOTro HHTepeca. Takxke MoMoIbs B BEIOOpE TEMbI MOKET OKa3aTh MPEIo1aBaTeb.

2. IlnanupoBaHue McCieNOBaHUS. BKIIIOYaeT cOCTaBIeHHME KAJIEHAAPHOTO IJIaHa HAyYHOTO
UCCIIIOBAaHMS | TUTaHA TpeJojaraeMoro pedepara. KanenmaapHslil mian nuccine0BaHus BKIIOYAET
CJICAYIOIINE 3JIEMEHTHI: BBIOOD M (OPMYITHpPOBaHUE POOIEMBI, pa3paboTKa IuIaHa UCCIETOBAHUS U
npeBapuTeNLHOTO TUIaHa pedepara; cOop U M3ydyeHHe UCXOTHOTO MaTepuaia, IOUCK JIUTePaTyphl;
aHalM3 COOpaHHOTO MaTepuana, TeopeTHdeckass pa3paboTka MpoOJeMbl; COOOIIEeHHE O
MpeBapUTENbHBIX pe3yabTaTaX HCCIEJOBAHUS;, JUTEpPaTypHOE O(OPMIIEHUE HCCIEA0BATEIbCKOM
po0IieMbl; 00CyxaeHne paboThl (Ha CeMUHApE U T. II.).

[Inan pedepata xapakTepusyeT ero cojaepxaHue U CTpykTypy. OH JOJDKEH BKIIOYATh B
ceost:

|. TuTynabHBIN JHCT.
Il. 3a tutyneHBIM THCTOM cheayeT Oznasnenue. OrIaBiIeHHE - 3TO IIaH pedepaTa, B KOTOPOM
KaXIOMY pa3Jielly JOIDKEH COOTBETCTBOBATH HOMED CTPAHUIIBI, HA KOTOPOI OH HAaXOJUTCSI.

[1l. Texcm pedepara. OH neTUTCS HA TPU YACTH: 88e0eHUe, OCHOBHAS YACMb U 3AKIOYEHIUe.

a) Beedenue - paznen pedepara, MOCBSIIEHHBIA MMOCTAaHOBKE MPOOJEeMBbI, KoTopass Oyzer
paccMaTpUBaThCS 1 0OOCHOBAHHUIO BEIOOpA TEMBI.

0) OcHoenas uacms - 3TO 3BEHO pabOTHI, B KOTOPOM IIOCJIEOBATEIbHO PACKPHIBAETCS
BbIOpaHHas Tema. OCHOBHasl 4acThb MOXKET OBITH IPEJICTaBlIieHA KaK IENbHBIM TEKCTOM, TaK H
paszaenena Ha riaBbl. [Ipu HEOOXOAMMOCTH TEKCT pedepaTa MOKET JOMOIHATHCS MILTFOCTPAIUIMH,
Tabnuiamu, rpadgukaMu, HO UMM HE CIIeIyeT "meperpykarp" TEeKCT.

B) 3axnioyenue - NaHHBIA pa3nen pedeparta JAOKEH OBITH MPEICTABICH B BHJE BBIBOJIOB,
KOTOpBIE TOTOBSTCS HAa OCHOBE TOITOTOBJIEHHOTO TEKCTa. BBIBOIBI JOIKHBI OBITH KPATKUMHU H
yeTKUMU. Taxke B 3aKIIOUEHHMH MOXHO 0003HAuUTh MPOOJIEMbI, KOTOphIE "BBICBETWIHMCH" B XO€
paboThl Haj pedepaTom, HO He ObUIH PACKPBITHI B paboTe.

IV. Cnucox ucmounukoeu numepamypuvi. B 1aHHOM CIIMCKE Ha3bIBAIOTCS KaK T€ UCTOUYHUKHU, HA
KOTOpBIE CChUIAETCS CTYAEHT MPU MOATOTOBKE pedepara, Tak U BCE MHBIE, U3YUEHHBIE UM B CBSA3H C
€ro moAroToBKoi. B pabore H0MKHO OBITH WCIIOIB30BAHO HE MEHEE 5 Pa3HbIX MCTOYHHKOB, U3 HHUX
XOTs OBbI OJTMH — HA UHOCTPAHHOM SI3bIKE (aHTTTUHCKOM WK (PpaHIy3cKoM). PaboTa, BEITOTHEHHAS €
UCTIOIF30BaHUEM MaTepuaia, COJepiKamlerocs B OJHOM HAyYHOM HCTOYHHKE, SBISICTCS SBHBIM
raruatoM W He mnpuHEMaetrca. OdopmiieHne Crnmcka HCTOYHUKOB W JIMTEPATYPBI  JOJDKHO
COOTBETCTBOBATH TPEOOBAHUAM OMOIHOrpapUUeCcKUX CTaHIAPTOB.

3. Ilouck u uzydyeHue nureparypsl. s BbIABIECHUS HEOOXOIUMOM JHMTEPATyphl CIETyeT
oOpatuThcst B OuOnMoTeKy wuiaM K mpenojgaBatento. llogoOpaHHyio muTepaTypy CleayeT
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3adukcupoBath cornacHo ['OCT no GubnmorpaduyeckoMy OMMCaHUIO TIPOU3BEACHUH TIEUYaTH.

Jlnst pa3pa®oTku pedepaTa JOCTATOUHO HM3y4eHHE 4-5 BaXHEWIIMX CTaTeill mo u30paHHOI
npobneme. Ilpu wu3ydyeHum muTepaTypsl HEOOXOAMMO BBHIOMpATh MaTepuans, HE TOJBKO
MOJTBEPKIAIOIINNA TTO3ULIMIO aBTOpa pedepara, HO U MaTepHal Il TOJIEMHUKH.

4. OO6pabotka wmatepuana. [Ipu o00paboTKe MONYUYEHHOTO MaTepuaia aBTOP JIOJDKEH:
CHCTEMaTH3UPOBATh €ro 10 Pa3JieiaM; BBIIBUHYTh U 000CHOBATH CBOM T'MITOTE3bI; ONPEIEIIUTH CBOIO
MO3HIIMI0, TOYKY 3pEHHUS [0 paccMaTpUBacMOl MpoOJieMe, YTOUYHUTh OOBEM W COJCpIKaHHE
NOHATUH, KOTOPBIMH MPHUXOIUTCS OIEPUPOBATh TpPU Pa3pabOTKE TeMbl, CHOPMYIUPOBATH
OTIpPENICIICHUs] 1 OCHOBHBIC BBIBOJIBI, XapaKTCPUIYIOIIUE PE3YIbTAThl HCCIICIOBAHUS; OKOHYATEIEHO
YTOYHHUTH CTPYKTYPY pedepara.

5. Odopmnenne pedepara. [Ipu odopmieHnn pedepata peKOMEHAYETCS MPUACPKUBATHCS
crenyommx npasui: CleayeT mucarth JIMIIb TO, Y€M aBTOP XOYET BBIPA3UTh CYLIHOCTH MPOOIEMBI,
ee JIOTMKY; TMHCaTh CTPOrO IOCIEA0BATENbHO, JIOTHYHO, JOKAa3aTeNbHO (10 CXeMme: TEe3UC —
000CHOBaHME — BBIBOJ); TUCATh SIPKO, 00OPa3HO, )KUBO, HE TOJIBKO BCKPHIBAsI UCTHHY, HO U OTpa)as
CBOIO TMO3UIIMIO, TPOMAraHIupysl IOJYYEHHBIC pe3yNbTaThl; [IlMcaTh OCMBICIEHHO, COOIOasI
npaBuiia TPaMMAaTHKH, HE 3JI0YIIOTPEOIsisi HAYKOOOPa3HBIMH BhIPAXKCHUSIMH.

Pedepar BBINONHAETCS B COOTBETCTBUU C TPEOOBAHUSIMHU CTAHIAPTOB, Pa3paOOTaHHBIX LIS
JAHHOTO BUIA JOKyMeHTOB. Pa0ora nomkHa OBITH BBINOJNHEHA Ha Oenoi Oymare CTaHAapTHOTO
mucta A4. Tekct momkeH ObITh OTIIEYaTaH Ha KOMIBIOTEPE B TEKCTOBOM penaktope Microsoft Word
¥ OTBEYATh CJICIYIOIUM TPEOOBAHMSIM: IapaMeTphl MOJEH CTPAaHUI AOJDKHBI OBITH B IMpenenax:
BepxHee M HWkHee — 1o 20 MM, nipaBoe — 10 mm, neBoe — 30 mm, mpudr — Times New Roman,
pasmep nipudTa — 14, MEKCTPOUHBIM HHTEPBAI — MMOJYTOPHBIN. JICHTa IPUHTEpa — TOJIBKO YEPHOTO
nseta. Hymepanus crpanui B pedepare I0KHA ObITh CKBO3HOM, HAUWHASI C TPEThCH CTPAHMIIBIL.
Howmep npocrapinsieTcst apaOCkumu nupaMu BBEPXY K10 CTPAHUIIBI CIIpaBa.

[Tpu u3noxeHnn Marepuana He0OXOAUMO MPHIEPKUBATHCS IPUHATOTO TUIAHA.

bubimorpaduyeckuii CIHCOK COCTABISICTCS HA OCHOBE MCTOYHUKOB, KOTOpbIC ObUIH
NPOCMOTPEHBl M H3Y4YECHBI CTYIEHTOM TIpW HamucaHuu pedepara. J[aHHBIH CIHCOK OTpa)kaer
CaMOCTOSITENIFHYI0O TBOPYECKYIO pabOTy CTyIeHTa, YTO TO3BOJSET CYAWTH O CTEIEeHH €ro
NOJATOTOBKM W YIIYOJIEHMH B BBIOpAaHHYIO TeMaTWKy. Bcsi ucmonb30BaHHas —JUTepaTypa
pasMmernaercs B CIEAYIOMIEM MOPSAKE: 3aKOHOJATENbHBIE aKThI, TTOCTAHOBJICHUS, HOPMAaTHUBHBIE
JIOKYMEHTBI; BCs ydyeOHasl JuTeparypa B al()aBUTHOM IOPSIKE, 3aT€M CPEACTBAa MEPUOIUYECKOM
neyaTH B aln(aBUTHOM MOPS/IKE; HCTOYHUKH U3 ceTu MHTepHeT.

bannbHas cTpykTypa oueHkH pedepara
1. Pedepar coOoTBETCTBYET NpPEUIOKEHHONW TeMe, MMEET BCTYIUICHHE, OCHOBHYIO 4acTb U
3aKiIro4eHue — 2 0.
2. Tema packpsITa MOJHOCTHIO, CTYICHT MPOJEMOHCTPUPOBAI CIIOCOOHOCTh aHAIM3UPOBATH
pa3Hble TOUKH 3pEHUsI, OTBEYal Ha 3aJJaHHbIe BOIPOCHI — 3 0.
MakcumanbHOE KOJTMYECTBO 0aioB 3a pedepar — 5.
MeToanyeckue peKOMeHIAUM 0 CO3TaAHUI0 MYJIbTHUMEINITHON NMpe3eHTalnu

CTpykTypa M cojaep)kaHUE IMpe3eHTAallud — 3TO JIMYHOE TBOpYecTBO aBTopa. [lone3no

UCIOJIb30BaTh MAOIOHBI OPOPMIICHHS JUIsl IOJTOTOBKH KOMITBIOTEPHOM MPE3eHTAIUH.

Crnaiipl KenaTebHO HE TepPerpykaTh TEKCTOM, JIYYIIEe Pa3MECTUTh KOPOTKHE Te3uchl. Ha
craigax HeoOX0IMMO AEMOHCTPUPOBATH HEOObIINE (PparMEeHThI TEKCTA TOCTYITHBIC JIJIST YTEHUS HA
paccrosiuuy; 2-3 gororpadun wiu pucynka. Hanbonee BakHbIN MaTepual Jydiiie BEIICTUTb.
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Tabmuupl ¢ nUGPOBHIMA JTaHHBIMU TUIOXO BOCIPUHHMAIOTCS CO CIIAW0B, B 3TOM cCllydae
nrudpoBoit MaTepua, Mo BO3MOXKHOCTH, JIYUIII€ MPEJCTAaBUTh B BUIE rPaUKOB M THArPaMM.

He cnepyer u3numiHe yBieKaThCsl MyJIbTUMEIUHHBIMU dPdexTamu aHuManuu. OcobeHHo
HCXKCJIATCIIbHBI TaKUEC 3(1)(1)CKTBI KaK BBLICT, BpaI_L[eHI/IC, BOJIHA, HOGyKBeHHOG IIOSIBJICHHUEC TCKCTA U
T.4. OnTuMansHas HacTporika 3(()EeKTOB aHMMAIMKU — TOSIBJICHHUE, B MEPBYID OYepE/ib, 3ar0JIOBKa
ciaiija, a 3aTeM — TekcTa no ab3amam. [Ipu 3TOM ecnu HECKOJIBKO CIAaiJ0B MMEIOT OJIMHAKOBOE
Ha3BaHUE, TO 3ar0JI0OBOK CJIaii1a JOKEH MOCTOSIHHO OCTABaThCsl HA IKPaHE.

Uro06bl 00eCeunTh XOPOIIYI YUTAEMOCTh IPE3eHTAlUd HEOOXOAUMO MOA00paTh TEMHBIN
uBeT (poHa U cBeTblil 1BeT mpudTa. Henbss Takxke BoIOUpaTh (JOH, KOTOPBIA COACPKHUT aKTUBHBIH
PHUCYHOK.

XenarenbHO MOATOTOBUTH K KXKIOMY Claily 3aMETKH IO JOKJIaay. 3aTeM pacrnedaraTh UX
U UCMOJb30BaTh NpPU MOJATOTOBKE WJIM HA CaMOM mpe3eHTanuu. MOXKHO pacredyaratb HEKOTOphIE
KIIFOUEBBIE CIIAiJIbl B KAUE€CTBE Pa3AaTOYHOI0 MaTepuaia.

HeoOxomuMo 00s3aTrenbHO COOMIOAATh E€AWHBIA CTHIL OGOPMIICHUS TPE3CHTALUU H
00paTUTh BHUMaHKE Ha CTUIIMCTUYECKYIO TPAMOTHOCTb.

Cnenyer nmpoHyMepoBaTh CilaiJibl. JTO MO3BOJUT OBICTPO OOpamaTbCcsi K KOHKPETHOMY
cllaiily B ciay4ae HE0OX0AUMOCTH.

Pexomenpanuu 1o COACPIKAHUIO U CTPYKTYpPEC CJ'I&IZI[OB MYHLTHMGHHﬁHOﬁ IMPC3CHTAlNM:

1-# cnaiin (TUTYNBHBIN), Ha (OHE KOTOPOTO CTYACHT MpeAcTaBisieT Temy mnpoekra, DO u
HAY4YHOTO PYKOBOJUTEIIS.

2-1i cnaiin. Bxitogyaer B ce0st OOBbEKT, MPEAMET U TUIIOTE3y UCCIIEeTOBAHUS.

3-# cnaiin. ComepskuT 1eb U 3aauu uccienoBanus. Lenb npoekra gomkHa ObITh HalMcaHa
Ha 3KpaHe KPYMHBIM MIpU(TOM. 31eCh XKe, eClid MO3BOJSET MECTO, MOXKHO HalHucaTh U 3aJayM.
3amaun MOTYT OBITH MPEJCTABICHBI U HA CIEAYIONIEM CIIaie.

4-ii - cnaia. ComepKUT CTPYKTYpY paOoThbl, KOTOPYIO MOXHO HPEIOCTaBUTh, HAIPUMED, B
Bujie rpaduyeckux OJOKOB CO CTpelIKaMu. A Takke — MEepeuyHCICHUE MPUMEHSIEMBIX METO/I0B U
METOJTUK.

5-if - cmaiin. IlpencraBisieTcst coiepKaHUE U TEOpeTHUeCKas 3HAYMMOCTh mpoekta. CyTh
pemaeMoil mpoOieMbl MOKET OBITh TpPEACTaBI€HAa B BUOE CXeM, TaOmuIl, quarpamm, rpadukos,
dotorpaduii, dparmenToB ¢GuIbMOB U T.. Ha TeopeTHyeckyro 4acThb MPEACTaBICHUS IMPOCKTa
JOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIIANIOB.

6-i1 - crmaiin. Bo3aMOXXHOCTH NPUMEHEHHs pPe3ylIbTaToB paboThl Ha MpakTuke. Ha 3Ty Temy
TaKXe JJOJDKHO OBITh HECKOJIBKO CIIAii10B.

7-i cnaiin. ['maBHbIE BBIBOJBI, UTOTH, PE3YJIbTAThl MPOEKTA L€1eco00pa3HO MOMECTUTh Ha
oraenpHOM ciaiine. IIpu 3TOM He cienyeT MepeduciaTh TO, 4TO OBLIO CHENIAHO, a JIAKOHHUYHO
H3JI0KUTH CYThb 3HAYMMOCTH MMPOCKTA UJIU IMMOJTYYCHHBIX PE3YJIBTAaTOB UCCICAOBAHM.

[Mocnennuii cnmaiin. B KOHel Npe3eHTAlMU JKENATEIbHO IMOMECTUTh CIIaiJl ¢ TEKCTOM
«Cmacu0o0 3a BHUMaHue!».

Meroanyeckue peKOMEHAALMH 110 HCI0Ib30BAHNI0O HH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH 00y4YeHu sl

I[J'ISI HU3YUCHHUA JICKOHUOHHOTIO MaTcpuala AUCHUIUIMHBI TPHUMCHAIOTCA ayJAUOBU3YAJIbHBIC
(MYHLTHMCﬂHﬁHBIC) TCXHOJIOTHUH, KOTOPBIC HC OTPULIAIOT TPAAUIIMOHHBIC, TPOBCPCHHLIC BPECMCHEM
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METOABl MpPENoAaBaHUs, HO, INPU OSTOM, OHHM MOBBIIIAIOT HAISAHOCTh, HH()OPMATHUBHOCTD,
OTIEPaTUBHOCTH B MOAaYe UH(OPMAIMH, TTO3BOJISIIOT YKOHOMHTD BPeMs 3aHSATHIA.

Kaxnoe mpaktudeckoe (CEMUHApPCKOE) 3aHITHE MMEET CBOIO 0co0yIo (hopmy npoBeneHwUs,
CBOI0O METOJIOJIOTMYECKYI0 CHEeIM(UKY, YTO IMO3BOJIAET pPa3BUBATh Yy CTYIEHTOB pa3lIUYHBIC Kak
OOIIEKYIbTypHBIE, TaK W MpodeccuoHanbHble KommereHIMH. [locraHoBka mpoOieMbl, pa3doop
aKTyaJbHbIX KOHKPETHBIX M THUIOTETHUYECKUX CHUTYalMH, co3laHue aTMocdepbl Auagora MexIy
npenojaBaTeseM M TIPYNNoN MO03BOJsSeT paboTaTh MHAMBUAYalbHO W B MalbIX TpyINax,
KOJJIEKTUBHO ~ OOCY)KIaTh OINpENENEeHHBIH TeMaMH MaTepuall, a TakKXke HWHHULUUPOBATh
CaMOCTOSITENIbHYI0 PaboTy CTylIeHTOB. IIpu OCMBbICIEHHH COJlep’KaHHUs BOINPOCOB MPAKTUYECKHUX
3aHATUH Mpecienyercs 1eb COOM0IaTh MPEEMCTBEHHOCTh B PO(PECCHOHATBHOM U B TBOPYECKOM
pa3BUTUU CTYAECHTOB.

KonTtpons camocTosTensHON paboThI CTYIEHTOB MPU3BaH CAENATh Mpolecc 00y4yeHus 6osee
[EJIOCTHBIM M OpraHuyHbIM. Ero 3amada He ocTaBUTh O€3 BHMMAaHUS JaXke, HA IMEPBBIA B3I,
MaJIO3HAYUTEIIBHBIE BOIIPOCHI.

KoMIproTepHOE TECTHMPOBAaHUE IO3BOJSAET OCYILIECTBIISITH HMTOTOBBI KOHTPOJb 3HAaHUMI
cTyaeHToB. TecToBbI MaTepuan BKJIOYaeT B ceOs COIep:KaHHE BOIPOCOB M0 KaXIAOMY W3
0003HauEHHBIX IPOrPaMMOi1 pa3iesoB.

Kaxnpiii Bompoc mnpearnosiaraeT HECKOJIbKO BAPUAHTOB OTBETOB, CPEAM KOTOPBIX MMEIOTCS
aOCOJIIOTHO HEBEPHbIM, MPaBWIbHBIA U B OOJNbIIEH WIM MEHbIIEH CTENEHU pPACKPbIBAIOIIMM
CYLIHOCTh BOIIpOca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHMS 337ada CTYAECHTOB ONpEAEIsAeTCA
KaK BBIOOp MPAaBHIBLHOTO OTBETA M3 MHOTO00PAa3Hsi BAPHAHTOB. B TeCTOBBIX 3aJaHUSX €CTh BOIPOCHI
Ha COOTBETCTBHE. B mpolecce KOMIBIOTEPHOTO TECTUPOBAHUS, 3a/la4a CTyJEHTa ONPEIEIAETC KakK
BbIOOp MPaBUIIBHOTO OTBETA U3 MHOT000pa3us BapUaHTOB.

Bomnpockl 1 TeMbl, OTBOJIUMBIE Ha BBIIIOJIHEHUE CAMOCTOSTENIbHOW pabOThI [0 TUCLMILIMHE, a
TaKXe KpUTEPUH OLICHUBAHUS 110 KAKJI0MY BUY paboThl conepxarcs B pazzene 8 PIT/I.

8. OueHo4HbIe cpecTBA A/ TEKYLero KOHTPOJIs YCIeBaeMOCTH, Py0e:KHOI aTTecTanun
U NPOMEKYTOYHOM aTTeCTALMH 110 UTOraM OCBOCHMS IMCIUILIHHBI.

8.1. ®opmbl paborbl cryaeHTOB. DopMbl PAaOOTHI: KOHCYJIbTALMU, JAOOPATOpHbIE
3aHATUS, PEUTUHTOBBIE TECTUPOBAHMS, CAMOCTOSITENIbHBIE PA0OThI, MHTEPAKTUBHbIE 3aHATHUS.

8.2. Buabl koHTpoOJA: TeKymud (Ha J1aOOpaTOPHBIX U CEMHHAPCKUX 3aHATHIX),
HPOMEKYTOUHBIH (MOIYTbHOE TECTUPOBAHKE), HTOTOBBIH (IK3aMEH).

[IpoBepka kauecTBa yCBOEHHs 3HAHMH OCYIIECTBIIETCS HE TOJBKO B YCTHOM, HO U B
nucbMeHHoU (opme. IIpoBeneHue pasHbIx 1Mo Gopme U Mo 00bEMY YCTHBIX M MUCbMEHHBIX padoT
JUCLUIUIMHUPYET CTYAEHTa, NA€T MpEeno/iaBaTell0 OCHOBAaHUS Uil OObEKTHBHOW OLEHKU 3HAHUMN
KaX/I0T0 CTYJIEHTa MPH BBIBEJCHUN CYyMMapHOTro Oaiia, Mo3BOJIET CTYAEHTY MPEICTaBUTh YPOBEHb
COOCTBEHHBIX 3HAHUI 0 NMPEAMETY, YBUAECTh CBOM CUJIbHBIE U CJa0ble CTOPOHBI, YTOOBI YYECTh UX
IIPY NTOATOTOBKE K DK3aMEHY.

Buibl TEKyNIero KOHTPOJIA:

a) yCTHBIN ()POHTATIBHBIN UM WHAMBUYAIbHBIN OMPOC;

0) muchbMeHHasi caMoCTOsATeIbHas paboTa;

B) 3aIllMTa BHITIOJIHEHHOU JJaOOPaTOpHON PabOTHI;

I') IPOBEpKa JOMAIIHETO 3aJaHMUs.

IIpoMeXyTOUHBII KOHTPOJIb — TECTUPOBAHUE MO OTJENIBHBIM pa3/ieiaM JIUCIUIUINHBIL.

Py0exHbIi1 KOHTPOJIb OCYILECTBISIETCS 110 O0JIee UM MEHEE CaMOCTOSTENIbHBIM pa3jiesam —
y4eOHBIM MOJYJISIM Kypca W MPOBOJAUTCS MO OKOHYAHUHM M3YYEHMs MaTepHaja MOJIYJs B 3apaHee
YCTaHOBJEHHOE BpeMs. PyOeHbIi KOHTpPOJb MPOBOJUTCS C LENbIO OINpeAeNieHUus] KauecTBa
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YCBOCHHUS MaTepHalia yueOHOro MOJyJis, B LeJoM. B TeueHue cemecTpa MPOBOAMTCS JIBA TAKHX
KOHTPOJIbHBIX MEPOIIPUATHS O TpaduKy.

WTOroBbIi KOHTPOJIb 3HAHWUH [0 IMCIUILUIMHE — 9K3aMEH B YCTHOU (hopMme.

WrtoroBas oneHka 3HAHUN CTyJIEHTAa, OCYIIECTBIAETCS IO HAKOMHUTEIHHOW CHCTEME
CYMMHUpPOBaHHEM 0aJIIOB, MTOJYYSHHBIX B IPOIIECCE TEKYILETro U PyOeKHOTO KOHTPOIIS

8.3. MeToanka ¢popMupoBaHUs pe3yabTHPYIOLIEH OLEHKH.

B xone Texy1iero v pyoeHOro KOHTpPOJIS CTYICHTBI MOTyT HaOpath 0-70 6aruios:

1 —s1 pyOexxHas aTTecTalUsl - MAKCUMAJIBHO 35 0a/1U10B; U3 HUX:

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

Ot 0 mo 20 GanoB (TeKymias OlEeHKa) — aKTUBHAsI padoTa 3a JaHHbBIM MEepHO Ha CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATHSX.

2-51 py0e:kHas aTTecTalUs — MAKCUMAJILHO 35 6aJ/U10B; U3 HUX:

Ot 0 no 15 GamnoB (pyOexHast aTTecTalys) — KOMIbIOTEPHOE TECTUPOBAHHUE WIIM MHCbMEHHAsI
KOHTpOJIbHAsI paboTa;

Ot 0 10 20 6aw10B (TEKyIIas OleHKa)— aKkTUBHAs padoTa 3a JaHHBINA MEPHOJ] HA CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATUSX.

Ok3ameH (D) — MakcuManbHO 30 6asUIoB.

3auer (3) — makcumanbHO 30 6aUIoB.

[To mpenqmeram, nmeromuM GopMy KOHTPOJISA 3a4€T/9K3aMEH, BO3MOXKHO MPOCTABICHUE OI[CHKHU
«3aUTCHO»/» YJIOBJIICTBOPUTEIHLHOY», WU «XOPOIIO», WU «OTIIMIHO», B COOTBETCTBUH C HAOpaHHOM
CYMMBI OaJlJIOB B CEMECTpE.

CryneHT UMeeT MPaBo ClIaBaTh 9K3aMECH B COOTBETCTBUU, €CIIH TTOTYYCHHBIN «aBTOMATHYSCKI)
pe3yabpTaT Mo HaOpaHHOM cymMMe OasioB ero He ycrpauBaeT. Eciam ke cryneHT Habpan meHee 56
0aiioB, TO OH 00sI3aH C/IaBaTh 3a4€T/3K3aMEH B CECCUIO B YCTAHOBJICHHOM ITOPSIIKE.

Crynent, HaOpaBIIuii Ha pyOexHbIX aTTecTalusIx 36 u 6onee 6am1oB, 00s3aH C1aBaTh SK3aMEH
(B ycTHOU (popMe) KOMUCCHOHHOBO BpeMsi ceccuu. WToroBas oll€HKa BBIBOAMTCS CIIEAYIOLIMM
obpa3zom:

O=T, +T,+222

[To npenmeram, uMmeronmM (GOpPMY KOHTPOJS 3a4eT, BO3MOXKHO ITPOCTABIICHHE OICHKU
«3aUTEHO», €CIIM KOJIMYECTBO HAOpaHHBIX 0AIOB MpeBbimaet 55. Ecnu ke cTyaeHT HaOpan MeHee 56
0aJuToOB, TO OH 00s13aH C/IaBaTh 3aUET B CECCHIO B TAKOM XK€ MOPSIKE, KaK U IK3aMeH.

[Tepecuer momyueHHOM UTOroBoi (O) cyMMBbl 6AJIOB MO MPEAMETY B OLEHKY MPOU3BOIUTCS
1o mkasue (Tabaua):

e «OTINYHO» - 86-100 OaIoB;

e «xopouoy - 71-85 6annos;

® (YIOBJICTBOPHUTEILHOY - 56-70 OaoB;

¢ 3auery - 56-100 6amwIoB.

Crynentsl, HaOpaBmue 55 OaylIoOB W MEHee 1O JHUCHUIUIMHAM, IPEeIyCMaTPUBAIOIINM
9K3aMEH; MO JUCIUIIMHAM, IPEeIyCMaTPUBAIOIINM 3a4€T — 55 Oania U MeHee — MONy4yaroT OLIEHKY
«HEYJIOBJICTBOPHUTEIHHO)» WM «HE 3aU4TEHO» COOTBETCTBEHHO.

[ITkana UTOrOBOM aKaJIeMUYECKON YCIIEeBAEMOCTH CTYJCHTOB

Cucrema onernoxk COI'Y
dopma CymmMma Haspanme
KOHTPOJISAA 0a/1710B
86 - 100 OTJINYHO
OK3aMeH 71-85 XOPOIIIO
56-70 YJIOBJIETBOPUTEIIHHO
.. 56-100 3a4TEHO
3auér
0-55 HE 3aYTEHO
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B Tom ciydae, korma HaOpaHHBIE B ceMecTpe Oaibl HE IMO3BOJSIOT CTYACHTY MOJTYYHTh
YIIOBJIETBOPUTEIHHON OLIEHKH, OH UMEET MPaBO CAABATh HK3aMEH/3a4eT B CECCHUIO MO BeTOMOCTH Ne 2
0e3 ydera TeKyIuX 0aJIOB U MOJIYYUTh MaKCUMaIbHO 70 OayuioB.

THUITIOBBIE 3AJTAHUA ONEHOYHBIX CPEJACTB.
3agaHus 119 CaMOCTOSITeIbHON PadoThI.
Tembl, pa3aebl, BBIHECEHHbIEC HA CAMOCTOSATEIbHYIO OAT0TOBKY, BOIPOCHI K IPAKTHYECKHM
1 JIa00PATOPHBIM 3aHATHAM; TeMaTHKa pedepaTHoii padoThI.
1. Ponv u 3mauenue xumuu 6 cospemenHoMm obwecmese. Ilpocmule u cnodcHvie

sewecmea. Eounuyvl konuuecmea eewjecmea: moab, xumuyeckuil sxgusairenm. OCHOGHblEe 3aKOHbI
Xumuu. 3axoum oKeuseanrenmos. Pacuem 5K6UBANEHMHBLIX MACC Ol PA3IUYHLIX  KIACCO8
HeopeaHuyeckux coeouHeHuu. ONeKmponHvle ananocu. M3menenus C8OUCME XUMUUECKUX
9EMEHMO8, NePUOOUYECcKUe USMEHEHUS BAXCHEUUX XAPAKMEPUCTUK XUMUYECKUX INEeMEHMO8:
appekmusnbix paouycoe amomos8 u UOHO8, ODHEP2UU UOHU3AYUU, CPOOCMBA K INEeKMPOHY,
anexkmpoompuyamenvHocmu.  Kuciomno-ocnognvle U OKUCTUMENbHO-0CCMAHOBUMEIbHbIE
ceoticmea snemenmos. Peakyuonnas cnocobHocms eewjecms.
Bonpocwt ona camonposepku:

1. SIBnsiercs jau SKBUBAJIEHT AJIEMEHTA MOCTOSIHHON BEIIMYUHON?

2. Kak paccumThIBalOTCS MOJISIPHBIE MAacChl OKBHBAJIECHTOB  3JIEMEHTOB, OKCHJIOB,
TUIPOKCUOB, KUCIIOT U COJIeH?

3. IIpuBectu npumepsl 0THOOCHOBHBIX, IByXOCHOBHBIX U TPEXOCHOBHBIX KHUCIIOT.

4. Kakue coau Ha3bIBalOTCS CPEJHUMHU, KUCIBIMUA M OCHOBHBIMU? Kak oHu nostyyatotcst?

5.  Moxet a1 ruipoKcu] Kajusi 00pa3oBbIBaTh OCHOBHBIE COIH?

6. Kakue cBoiicTBa aToMa XapakTepU3yIOT:

a. MOPSIIKOBBIN HOMEP 3JIEMEHTA B IEPUOJUUYECKON CUCTEME;

0. HOMep nepuoa;

B. HOMEp IpYIIIbI?

7. OTBeT NOSICHUTE MTPUMEpPaMHU.

8. Uem 00BsICHAETCS NEPUOINIECKOE U3MEHEHNE BaJICHTHOCTH AJIEMEHTOB C YBEITMUEHUEM MX
HOPSIKOBBIX HOMEPOB?

9. 'V Kakux 3JIEMEHTOB CUJIbHEE BhIpa)K€Hbl HEMETAITNUYECKUE CBOMCTBA:

a) y cepbl I TeJTypa;

0) y KpeMHUS WK cepbl?

10. Kakoli BHI XUMHUYECKOW CBSI3U HA3bIBACTCS KOBAJCHTHOW (TIOJISIPHON W HEMOJSIPHOM) |
MOHHOW? MexIy aToMaMH KaKMX JIEMEHTOB OHU 00pa3yroTcsi?

11. Kakue 371eKTpOHBI y4aCTBYIOT B 00pa30BaHUN XUMHUYECKUX CBSI3EH?

12. Kakas cBsI3b Ha3bIBaeTCSI BOJOPOIHOMN?

13. Kak obpa3yercs KOBaJIeHTHas CBSI3b 110 JOHOPHO-AKIIENITOPHOMY MEXaHU3MY?

14.  Yro mpencTaBiseT JOHOP U aKLENTOp A1 00pa30BaHUs XUMUYECKOH cBA3U?

15.  Yro takoe rubpunuzaiys arToMHbIX opouTaneii? Kakue tunsl rubpuansanuu Bel 3naere?

Hnousuoyanvuvie 3a0anus no meme:

1 Yemy paBHa MoJisipHas Macca SKBHUBaJEHTa XpOMa B OKCHJIE XpoMa, coaepxkariero 68,42%
xpoma? CocTaBbTe SMITUPUIECKYIO popmyiry atoro okcuaa. (Oteer: 17,33 r/moms; Cr.03)/

2 T'mapokcu]l alfOMHHHS Maccod 7,8 T. mpopearnpoBayl ¢ a30THOH KUCIOTOW Maccou 6,3 T.
Onpenenure MOJSIPHYIO MacCcy SKBHBaJIEHTa TUIPOKCH/IA AIOMUHMS B 3TOM peaklIMHU U COCTaBbTE
ee ypaBHenue. (OTBeT: 78 r/MoIIB)
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3 MoeT 1 XJIOpOBOJOPO/IHASL KUCIOTa 00pa30BbIBaTh KUCIIbIE COJU MPU B3aUMOACUCTBUU C
OCHOBaHUSIMU?

4 DHepreTnyeckoe COCTOSHHUE BHEIIHETO 3JIEKTPOHA aTOMa OIKCHIBAETCS.

5 Maiite xapakTepucTUKy 3iemeHTa Ne26: mojiokeHre B MEPUOJUUYECKON CUCTEME, CTPOCHHUE
AIIEKTPOHHON 000JOYKH aTOMa.

6 DnemeHT 0Opa3yeT OKCHUI U THAPOKCHA aM(pOTEPHOro XapakTepa, B KOTOPHIX IPOSBISET
MOCTOSTHHYIO BaJICHTHOCTh PaBHYIO IByM. Pacrionoxen oH B IV nepuoje nepruoanueckoil CUCTEMBI.
HazoBute 3TOT 251€MEHT.

7 Kakue BUJIbI XUMUYECKON CBS3H B CIEAYIOUIMX MOJIEKYJIAX:

a. a30Ta;

0. aMMHaKa;

B. TOpHUIA KAIIUS,

I. XJIOpHJia aMMOHHUA?

8 Hcxonss u3 3JEKTPOHHOIO CTPOEHHUS aroMa cepbl, OOBSICHUTE O0pa30BaHUE MOJIEKYIIbI
okcuza cepbl (V). OxapakrepusyiiTe BUIbI XHMHUYECKOM CBA3U B HEHl.

9 Kakoe cTpoeHHe HMEIOT MOJIEKYJIBI BOJIbI, aMMHaKa 1 okcua yrieposaa (1V)?

10 . Kakwue BUJIbI XUMHUYECKOH CBSI3M B MOJIEKYJIE XJIOPHIa TeTpaaMMUHAIIMHKA?
11 Kaxue cBsi3u Ha3bpIBalOTCS curMa M nu cBsa3siMu? OOBSICHUTE Ha mIpuMepe oOpazoBaHUs
MOJIEKYJI a30Ta, METaHa U 3TEHA

2. Cnocoovt  evipadriceHus KOJIUYECHIBEHHO20 COCMABA pacmeopos. Bzaumnvie
nepecuemul KORUEHMPAYUU PACHMEOPOE

Bonpocwt 0na camonposepku:

1. [aiite ompeneneHUss MacCOBOWM JIOJIM, MOJISIPHOM KOHIIGHTpAlUM U  MOJISIPHOM
KOHIIEHTPALlMU YKBUBAJICHTA.

2. KaxkoBa cBsi3b MeX1y MOJISIPHON KOHIICHTPAIIUN U MOJISPHOM KOHIIEHTPALlUU YKBUBaJICHTA?

3. Kakoii nporiecc Ha3bIBaeTCs NMEKTPOTUTHUECCKON AUCCOIMAIHei?

4. Kakue aJeKTpoJIUThl OTHOCATCS K cuilbHBIM? [lepeunciure ux.

5. Yrto Ha3BIBaeTCsA CTENEHBIO AUCCOLMAIMM W KOHCTAHTOM auccorpamuu? B ueM cocTouT
CXOJICTBO U PA3JIMYUE 3TUX BEINYUH?

6. Cwmemenne xumuyeckoro paHoBecus (mpunmmn Jle-lllatense) Ha mpumepe yroipHOU
KHCTIOTHI.

7. Uto Ha3pIBalOT BOJOPOAHBIM U THAPOKCHIBHBIM Toka3aTeneM? KakoBbl MX 3HaueHUs B
HEUTpaNbHOM, KUCIION U IIETIOYHOU cpeaax”?

8. Kaxkue anexktponuTsl Ha3bIBatOTCs aMmpoTepHbIMU? Kak MpOMCXOAUT UX TUCCOLIAAINs?

9. Kakas peakius Ha3sIBaeTCs THAPOIN30M? Kakne comm moaBepraroTces THIPOIH3Y?

10. Kakwue comiu moaBepraroTcss HEOOPAaTUMOMY THIIPOIU3Y?

3aoauu ona camocmoamenvHo2o peuienus:

1. B 100 cm?® Boxbr pactBopuiu 0,82r oprodocdara Hatpus. Beraucinure MaccoByro J0JIO,
MOJIIPHYIO KOHLEHTPALMIO U MOJIIPHYIO KOHLEHTPALMIO SKBUBAJIECHTA IOJIYYEHHOI'O pPAacTBOpA
(mmotHOCTH pactBopa 1,02 r/cm?) (OtBer: 0,81%; 0,05Mmomb/am?; 0,15 Monb/mm?).

2. Kakoit 06beM pacTBopa opTodochopHON KUCIOTH ¢ MaccoBOil 1oneit 35% U MIOTHOCTHIO
1,22 r/cm® motpeOyercss JUIsi NPUTOTOBICHHMS S5 1IM? pacTBOpa C MOJSPHON KOHIIEHTpaluen
skBuBasieHTa 0,15 Moas/mm3?

3. CocraBbTe ypaBHEHHs IUCCOIMAIIMK CIEAYIOMMX BemiecTB: Hurpara sxenesa (1),
HUTPUTA THAPOKCOATIOMUHUSA, Auruapodocdara kampuus, ruapokcuaa xpoma (). B xakom
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HAIPaBJIEHUU CMECTUTBhCS paBHOBECHE TIpU J00ABIEHHWU TUAPOKCUAA HATpUi K PacTBOpPY
rugpokcua xpoma (111)?

4. Crenenp auccouuanyy B PAcTBOPE YKCYCHOM KHUCIIOTBI C MOJISIPHOM KOHIIEHTpalueu
sxBuBanenta 0,1 mons/am® paBHa 1,3 %. Berauciunte koncranty kucnotHocty. (Otser 1.69 * 107°)

5. Brruuciute pH pacTBOpoB ¢ MomsapHOi koHmenTpamuer 0,01 moms/ mm3 ciemyrommx
BEIIECTB:

a. XJIOPOBOJOPOIHOM KUCIIOTHI;

0. TUAPOKCUAA KaIUs;

B. YKCYCHOM KHUCIIOTBI;

r. Tupokcua ammonus (Ko =1,8 « 107)

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

6. BsrauciuTe pacTBOPUMOCTH XJIopHuaa cepedpa B unctoii Bojae u B 0,01 M pacteope HCI.

(OtBert: 1,33 « 10 moms/ mv?); 1,78 » 1072°%) mons/ mv3.

7. CoctaBbTe MOJIEKYJISIPHBIE M MOHHBIE YpaBHEHHS THUAPOJIM3A CJIEAYIOUIMX COJICH:
cynb(huaa Kanus, alerara aMMOHHsI; cylbdaTa Meau, kapOoHaTa aJTlOMUHUS.

8. B kakom HampaBieHMHM CMECTHTE paBHOBecue Tuiapoiusa cyibdata >xenesa (lll) mpu
n00aBJIeHUN

a. XJIOPOBOJAOPOIHOM KUCIIOTBHI;

0. TUIpPOKCHUIA HATPUS.

9. Kakas u3 coneit: Hutpat cBunna (ll) wim murpar ceunna (IV) Oyner umMerp B BOJHOM
pacTBoOpe Npy OJMHAKOBBIX YCIOBHUSIX OOJBIIYIO CTETIEHb THAPOIN3a?

10. IIpu cnuBanuu BoAHBIX pacTBopoB xyopuaa xpoma (I11) u kapbonarta nHatpus o6pasyercs
ocanok ruapokcuaa xpoma (Il1). CocraBbTe MOHHBIE M MOJEKYISPHBIE YPAaBHEHHsI PEAKIHH €ro
o0OpasoBaHwUs.

BOITPOCHI K PYBEXKHOM KOHTPOJIbLHOM PABOTE

1. Oxcunpl. Kiaccudukanys 1 HOMEHKJIATYpa OKCHAOB. XMUMHUYECKHE CBOWCTBA KHCIOTHBIX
OKCH/JIOB.

2. XVMHYECKUE CBOKWCTBA OCHOBHBIX OKCHOB

3. XuMuyeckue cBorMcTBa aM(pOTEPHBIX OKCHUJIOB

4. Kucnorsl. Knaccuduxanus u HoMeHKIaTypa KMUCIOT

S. XHWMHYECKUE CBOMCTBA KUCIIOT

6. OcnoBanus. Knaccugukaius ocHoBaHUH

7. XHWMHYECKHE CBOMCTBA OCHOBAHUI

8. AmdoTepHble THIPOKCUIBI, UX XUMUYECKHE CBOMCTBA

9. Comu. Knaccudukaius 1 HOMEHKJIaTypa cojiei

10.  Xwumwuueckue cBoiicTBa conen

11. Kucunsle n ocHOBHBIE COJIH

12.  3akoH coxpaneHust Macchl. OCHOBHOE CO/Iep)KaHUE aTOMHO-MOJIEKYJIIPHOTO YUEHUs
13. [IpocToe BemecTBO 1 XMMUYECKUI AIIEMEHT

14.  3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOLLIEHUIN

15. Momnspuaast macca. KonnuectBo BemiecTsa

16.  3akoH 00BEMHBIX OTHOIIEHH. 3aKk0H ABoraapo. HopmansHbie yciaoBus

17. YHuBepcanpHbI Tra30Bblil 3akoH. 3akoHbl ['eii-JItoccaka, boinsa-Mapuorra, Menaeneepa-
Knaneiipona

18.  IlousTue skBHBaneHTa. PaKTOP SKBUBAJIEHTHOCTH. 3aKOH YKBUBAJIIEHTOB

19.  Crpoenue aroma

20.  DHepreTHyecKoe COCTOSHUE JIEKTPOHA B aTOME

21.  KBanTOBEBIC UHCIa
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22.

[Tpunuun [Taynu. DnekTpoHHas CTPYKTypa aTOMOB U IIEPUOJNYECKasi CHCTEMA 3JIEMEHTOB

23.  U3otomsl

24. KoBanenTtHas cBa3b. MeTO1 BAJICHTHBIX CBS3EH

25.  HenonspHas u nojsipHas KOBaJICHTHAsI CBSI3b

26.  CrnocoObl 00pa3oBaHMs KOBAJICHTHOU CBSI3U

27.  Meroa MOJEKYISIPHBIX OpOUTANICH

28. WNonnas cs3b

29. Bomopoanas cBs3b

30. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC MPOIECChl. MeTo 3neKkTpoHHOro Oamanca. Meton
MOJTypEAKIIHI

31.  DuexTposu3 pacTBOPOB U PACILUIABOB COJICH

32.  KartoxHble MpoLEecChl MPH IEKTPOIU3E

33.  AHOJHBIC IPOIIECCHI MTPH ICKTPOIIH3E

34. Mertaiuibl. @U3N4YECKHE U XMMUYECKUE CBOMCTBA METAJIJIOB

35. lanorensl. ®u3nyeckue W XUMHUYECKHME CBOWCTBA TallOT€HOB. ['allOr€eHOBOJOPOIHBIE M

KHUCJIOpOoACOACPKAITNEC KUCJIOThI

ITPUMEPHBIE TECTOBBIE 3ATAHUA

YKaxute pCaKknun, KOTOPLIC MOTYT OBITH IMPaKTUICCKU OCYIICCTBUMBIL.
NaCl + Ba(NOz3). =

CuSOq

+ NaOH =

KNO3 + NaOH =
CaCl2+ Cr(OH)s =

OHpe,I[eJ'II/ITe, KaKHC pCaKINH OTHOCATCS K PCaKIUAM HOHHOT'O O6M€Ha.
2A1(OH)3; = A1,03 + 3H,0

Fe + CuSO4 = Cu + FeSOq4

2AgNOs = 2Ag + 2NO2 + O3

BaCl; + KoCO3; = BaCOs + 2KC1

OHpeﬂeJ'II/ITe, KaKne pCakKln HEBO3MOXKHO OCYHICCTBUTD.
2KNO3 + CuSO4 = Cu(NO3)2 + K2SO4

HC1 +

NaOH = NaCl + H.0

NazS + ZnClz = ZnS + 2NaCl
Ca(NO3z)2 + Na2CO3 = CaCOs3 + 2NaNOs3

KakuensconennoBepraroTcAruapoinsy:

KC1
BaSOq4

NaCOs

CaCls.

PacTBOpHI KakuX coJieit UMEIOT HEUTpaIbHYIO peakuuio cpeasl (pH = 7)?

NaxS
FeCl,
CuSOq4
Kl

C HaunOobIIIel CKOPOCTHIO TP KOMHATHOM TeMIIEpaType MPOTEKAeT PEaKIns B3aUMOICHCTBHS:
yriiepojia ¢ KUCIOPOIOM;
Kele3a ¢ paCTBOPOM YKCYCHOU KUCIIOTHI;

27



JKeje3a ¢ COISIHON KHCIOTOM;
pPacTBOPOB TUIPOKCHIA HATPHUS U CEPHOM KUCIIOTHI.

C GoJbIIIei CKOPOCTBIO UET B3aMMOJICHCTBHE COISTHON KHUCIIOTHI C:
Cu

Fe

Mg

Zn.

B kakoii cxeme MOXXHO OCYIICCTBUTD MPEBPAILICHUA C IOMOIIBIO BOJBI 1 a30THOU KUCJIOTEI?
K20— KOH— KNOs;

CuCl; » Cu(OH)2 — Cu(NO3)2;

ZnSO4— Zn(OH)2 — NaxZnOy;

CaS0Os— Ca(OH)2 — Ca(NOs)y;

Coub cocraBa Fe(OH)2NO> umeet HazBaHue:
THIPOHUTPUT XKeJIe3a;

THIPOKCOHMTPAT JKeJe3a;
JMTHIPOKCOHUTPAT JKEJIe3a;
JIMTHIPOKCOHUTPUT Kee3a.

B xakxom pARY XUMHUYCCKUEC 3JICMCHTBI PACIIOJIOKCHBI B IMTOPAAKE BO3PACTAHUA UX ATOMHOI'O paanyca
Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si

C yBenuueHueM 3apsjia sapa OKUCIUTEIbHBIE CBOMCTBA aTOMOB XHMHUYECKUX DJIEMEHTOB TPETHETO
nepuoaa

YCHIIUBAIOTCA

oc1a0eBaroT

HE U3MEHAIOTCS

N3MCHAKOTCA HCpI/IOI[I/I‘-IeCKI/I

Xumudeckasi CBA3b B OpOMHUJIE KU
KOBAJICHTHAsI HENOJISIPHAS,
KOBAJIEHTHAs MOJISIpHAs,
METaJINYEeCKasl,

VMOHHAs

CreneHb OKUCIICHHS, PaBHYIO +3, JKeJIe30 UMEET B COCTUHCHHU:
Fe(N0s3)2,

FeCls,

Fe2(S04)3,

K2FeOa.

HaumMeHnpmMm 3HaYEHHEM OHEPTUHU MOHU3AIMKU aTOMACPEIN IMMPHUBECICHHBIX 3JICMCHTOB 06J1a)1aeT
9JICMCHT C TOPAAKOBBIM HOMEPOM:

26;

56;

30;

82.
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[Tpu snextponuse Boauoro pactsopa KClua karose Beiensiercs:
KaJluii,

XJI0D,

BOJIOPO/I,

KHUCIIOPO/I.

’KecTkocTh BOABI ONPEAETAETCS TPUCYTCTBUEM HOHOB:
Kajus,

KaJIbIHS,

HaTpus,

aMMOHUS.

B ManuHOBBIN IIBET OKpAIIMBAIOT IJIaMsI HOHBI:
1e3usl,

Kajus,

HaTpHs,

JIATHS.

B ruipokcoKoMITIeKCaX JTUTaH0M SIBJISICTCS:
BOJIA,

OH",

CO,

CN-.

[Tpr HOpMANBHBIX YCIOBHSIX § T KUCIOPOJa 3aHUMAIOT 00bEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 15 mn Bogs! pactBopuiin S 1 conu. [lomyuniam pacTBop ¢ MaccoBOil 10JIEH:
25 %,
20 %,
30 %,
15 %.

INPUMEPHBIE BUWIETBI K 9K3AMEHY
BMJIET Ne 1

1 Oxcupapl. Knaccudukaius 1 HOMEHKIATypa OKCUIOB.

2. OCHOBHbBIE TIOHATHS U ONPECIICHUS] XUMHUECKOW TepMOIUHAMUKH

3. Hanwmcate ypaBHEHUS! peakluii THAPOIU3a B COKPAIIEHHOM HOHHOM BHUJE M yKa3aTb, KaK B
pe3yibTare TUAPOIN3a U3MEHWIach peakuus cpeasl pH B pactBopax cienyronmx coiei: K2CoOs,
NaClO, CuCl,, FeCls, NaHS, NazAs04, KH2P04, NaHS03

4. CkobKo MUITHIIUTPOB 96 %-Horo (1o macce) pactBopa H2SO4 (p=1,84 r/mi1) HYKHO B3STb
st npurotoBienus 1 1 0,25 H. pacTtBopa?

BUJIET Ne 2

1. XHWMHUYECKHE CBOMCTBA KMCIOTHBIX OKCHIOB.
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2. 3akoH ['ecca. Pacuer sHTanbnuit peakui.

3. Hanucath ypaBHEHHS peaklHii THUAPOJIM3a B COKPAIIEHHOM MOHHOM BHUJE U yKa3aTh, KaK B
pe3yspTaTe TUApOJIM3a U3MEHMIIACh peakuus cpeisl pH B pacTBopax ciieAyrolux coJiei: HUTpaT
Hatpus, dochar HaTpuUs, CyIb(OUI Kaaus, HUTPAT aJlOMHHHSA, HUTpUT Hatpus, ¢ropun pryru(ll),
Hutpar xene3a (I11), anerar kanpuus

4, Jlo xakoro obweMa cienyet pazdoaButh Bojok 2,4 11 1,6 H pactBop HC1 mis momyuenus 0,25
H. pacTtBopa?

BUJIET Ne 3
1. XuMuyeckue cBorMcTBa aM(OTEPHBIX OKCHJIOB.
2. 3aBUCHUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPALMU PEarupyrouX BEIIECTB.
3. Hamnucarbs ypaBHEeHHs peakuuil THAPOIN3a B COKPALIEHHOM MOHHOM BHUJE M yKa3aTb, KaK B

pe3yibTare TUAPOJIM3a M3MEHWIACh peakuus cpeasl pH B pacTBopax CIEAyIOIIUX COJECH: HUTpAT
HATpUs, HATPAT MEIW, CyIb(PUT Kajus, KapOOHAT aMMOHHs, aleTaT KaJus, XJOPHI aMMOHWUS,
KapOOHAT HATPUS, HUITPUT AMMOHUS

4, Uemy paBHa mpouenTHas (1o macce) koHeHtpanus H2S04 B ee 10 H. pactBope (p = 1,29) ?

9. Y4eOHo-MeTOoAMYECKOEe M HH(POPMALMOHHOE 0O0eceYyeHrue TUCHHILIMHBI (MOAYJIs1)

a) OCHOBHAsl JIMTepaTrypa:

1. Jlymeiiko, T.I'. BBenenue B oOmytro xumuto : yyeOnuk / T.I'. Jlyneiiko ;FOxubIit
denepanbHBIN YHUBEPCUTET, XUMHUYECKUH (akynbTeT. — PocToB-Ha-Jlony : KOxHBIN (enepanbHbIii
yauBepcuter, 2010. - 232 c¢. — Pexum gocryma: mno moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

2. OOwmias u Heopranuyeckas xumus : yueOHoe mocobue / B.B. Jlenucos, B.M. Tananos,
N.A. enucona, T.U. [IpoBoBo3oBa ; nox pea. B.B. [lenncosa, B.M. TamranoBa. — Pocros-Ha-/{ony :
®enunke, 2013. — 576 c. : un., cxeM., Tabn. — (Bricmee oOpazoBanue). — Pexxum nmocryma: mo
noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=271598

3. Mudraxoa, H.IIl. OGmas u Heopranmdeckas Xumus : ydeObHoe mocobue / H.II.
Mudgraxosa, T.I1. IlerpoBa ; mox pen. A.M. Ky3snenosa ; MunuctepcTBo 00pa3oBaHUsl U HayKH
Poccun, Kazanckuii HallMOHANBHBIN UCCIEA0BATEIbCKUN TEXHOJIOTHUYECKU YHUBEpCcUTeT. — Ka3zanp
: Kazanckuit HaydHO-uCcIenoBaTenbCckuii Texnonorndeckuii yausepcutet (KHUTY), 2017. — 408 c.
: TaoI., CXEM., HJI. - Pexum JOCTYyIa: 10 MMOAITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=560885

4. Cemenos U. H., Xumus: Yuebnuk ans By3oB / Cemenos U. H., Ilepdunosa U. JI. - CIIO. :
XUMU3JJAT, 2017. - 656 c. - ISBN 978-5-9388 291-5 - Tekctr : smexrponHbld // 3BC
"KoHCynbpTaHT cTyneHra" [caiT]. - URL
https://www.studentlibrary.ru/book/ ISBN978593882915 html

5. T'munaka, H. JI. OOmas xumus B 2 4. Yacte 1 : yueOHHK Ui aKaJIeMHUYECKOTO
OakamaBpuata / H. JI. I'nmuaka ; mon pemakmmeii B. A. IlomkoBa, A. B. babkoBa. — 19-e¢ u3n.,
nepepab. u mon. — MockBa : WspmarenbctBo IOpaiir, 2016. — 364 c. — (bakanasp.
Axanemuuecknii kypc). — ISBN 978-5-9916-7398-3. — Texkcr : anekrponHsiii // OBC FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/392314

6. @.A. Araesa JlabopaTopHBIii MpaKTHKyM IO XMMUH.- Brnanukaskas, 2013

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. Cunopos B.U., O6mas xumus : Yueonuk / Cugopos B.U., [Tnaronosa E.E., Hukudoposa
T.IL. - M. : U3marensctBo ACB, 2013. - 272 c - ISBN 978-5-93093-886-9 - TekcT : 351eKTpOHHBIH //
9bC "KoHCynbpTaHT cTyneHTa" : [calT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785930938869 htm
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2. Jlunun P.A., CripaBo4HUK 110 o01mmieit u Heopranuueckoir xumuu / Jluauun P. A. - 2-e u3z.,
uctp. u gon. - M. : KomocC, 2013 - ISBN 978-5-9532-0465-1 - Tekcr : anektponnsiii // DbC
"KoncynbTant crynenra" : [caiT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785953204651 html

3. Bocrpukosa H.M., Xumus : yue6. nocobue / Bocrpukosa H. M. - Kpacuosipck : COY,
2016. - 136 c. - ISBN 978-5-7638-3510-6 - Tekcr : anexrponusiii / 9bC "KoncynbranT crynenra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785763835106.html

4. Crack, H. ®. CnpaBouHuK 1o o0lieii U HEOPraHMYECKOH XMMHH : ydeOHOe Mocobue JuIs
npuknaanoro 6akamaspuara / H. @. Crace. — 4-e uzn. — Mocksa : U3narensctBo FOpaiit, 2016.
— 92 ¢. — (YuuBepcuretsl Poccun). — ISBN 978-5-9916-6523-0. — Tekcr : anexrponHsIii / 95C
IOpaiir [caiit]. — URL: https://urait.ru/bcode/389205

B) mporpamMMHoe odecnieueHue u UHTepHET-pecypcehl
OObecrieueH TOCTYN K COBPEMEHHBIM NPO(ECCHOHATBLHBIM 0a3aM JTaHHBIX, HHPOPMAIIHOHHBIM
CIIPaBOYHBIM U MTOMCKOBBIM cucteMaM (ouomoreka COI'Y):

1. DnexTponHas 6ubanoreka auccepranuu u aBropedeparos PI'b (OB/] PI'b)
(https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oubnmoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponHas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. YuusepcanbHas 6a3 ganusix East View (https://dlib.eastview.com).

5. OBC «KoucyabTanT cryaenta». http://www.studentlibrary.ru

6. ObC «Opaiit» - obpazoBaTenbHasl Cpela, BKIIOUAIONIAS BUPTYaJbHBIA YHUTATBHBINA 3all
y4eOHHUKOB M Y4eOHBIX MOCOOMI OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 10 BCEM HAIpaBICHUAM H
crienranbHocTaM (Www.biblio-online.ru)

7. Nadopmarmonno-paBoBoii mopran «I"apant» (http://www.garant.ru/).

8. CripaBouHast mpaBoBas cuctema Koncynerant [Lmroc (http://www.consultant.ru/).

CocraB JUIIEH3MOHHOI'0 ¥ CBOOOHO pacnpocrpansieMoro nmporpaMmmMmHoOro oﬁecneqe}mﬂ, B TOM

YHUCJTEC OTCYCCTBCHHOI'0 MPOU3BO/ICTBA

Ne n/m HaumeHnoBanue Ne gorosopa (JauueH3us)
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
: 04.2016 1.
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 1.
AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammHoe ooecrieuenue | 14.03.2019 r, nponnena no 2021 r.
KasperksyTotalSecurity
[Tporpamma anss O9BM «bank | PazpaboTka cory CBuIeTENBCTBO 0
4 BOTIPOCOB JIJIsl KOHTPOJIS rOCy/IapCTBEHHONM PETUCTPAllUd TMPOTPAMMBI ISt
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
CiscoWebex- Cuctema | OOO AiicrexmoroBop Ne J[83-2020 ot 10.08.2020-
5. IPOBEJICHUS BEOMHAPOB. 10.08.2021 r.
Cucrema moucka TeKCToBbIX | Ne795 ot  26.12.2020  (melicTBUTENEH 110
6. 3aMMCTBOBaHUI 30.12.20211) ¢ 3AO «AnTH-ILtarnar»
«Antumnnaruar.BY3»
7. [Mporpammuoe obecneuenne | CBOOOAHOE MporpammHoe odecredenne(6eccpouHo)
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U1
XUMHNYCCKHUX
IsisDraw

pEaaKTUPOBAHUS
bopmyn

Cucrema TECTUPOBAHUS
SunravWEBClass

Ne468 ot
P.T.(6eccpouno)

03.12.2013  UII  CynrarynuH

DnekTpoHHas OnbIoTeKa
JIMCCePTALUU U
aBTopedeparoB PI'b(3B/]
PI'b)

https://dvs.rsl.ru
Tpebyetcs peructparus B oubnuoreke COI'Y

OBbC"YHuBepcurteTckas
6ubmunoreka ONLINE"

https://biblioclub.ru
TpeOyertcs peructparus B ouoimoreke COI'Y

OBC

http://elibrary.ru.

«Hayunas
O6ubarorexa

AJIIEKTPOHHAS Tpebyercst peructpanus B ondmuoreke COI'Y

eLibrary.ru»

YHuBepcaibHas 0a3 | https://dlib.eastview.com

naHHbix East View

Jlorun: Khetagurov; ITapoins: Khetagurov

SBC http://www.studentlibrary.ru

Tpebyercs peructpauus B 6ubauoreke COI'Y

«KoHcynbpTaHT
cryneHta»  CryneHdeckas
JNIeKTpOHHas  OubnHMoTeKa
o MEIUIUHCKOMY U
(bapMmarieBTHUECKOMY
00pa3oBaHMIO, a TaKXke M0
€CTECTBEHHBIM U TOYHBIM
HayKaM B 1I€JIOM.

9bC «Opaiit» -
oOpa3oBaTenbHas cpena,
BKJIFOYAKOIasi BUPTYaAJIbHBIN
YUTAIbHBIN 3271 Yy4eOHHKOB
U y4yeOHBIX MOcoOuil OT
aBTOPOB U3 BEIYIIUX BY30B
Poccun o BCEM
HalpaBJICHUSAM u
CHEHAIbHOCTSIM

www.biblio-online.ru
Tpebyercs peructpauus B 6udbaunoreke COI'Y

PexoMenpauuu 1o ucnojab3oBaHui0 HHTepHeT-pecypcoB M JAPYruX 3J1€KTPOHHBIX
HH(OPMANMOHHBIX HCTOYHUKOB

1. http://www.chemistry.memaster.ca/faculty/bader/aim

2. http://antoine.fsu.umd.edu/chem/senese/101/links.html

3. www.fepo.ru
4. www.slovari.ua

r) MeTOAMYECKHE YKA3aHHsl, pa3padoTaHHbIe cocTaBuTeasiMu Paboueil nporpaMmmsl.
@.A. Araea JlaGopaTopHbIil IpakTUKYM 1O XUMUH- Brnanukaskas, 2013

10. MaTepua/jibHO-TEXHHYECKOE o0ecreyeHue JUCHUILIUHBI (MOTYJIs1)
32


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank
http://www.chemistry.memaster.ca/faculty/bader/aim
http://antoine.fsu.umd.edu/chem/senese/101/links.html
http://www.fepo.ru/
http://www.slovari.ua/

YueOnass aymutopuss 604ans TpoBeNEHUS JIEKIIMOHHBIX 3aHSATUH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMNA, TEKYIIEr0 KOHTPOJISI U MPOMEXKYTOUYHON aTTECTAallUM, a TaKxke
CaMOCTOSITENIbHOM pabOThl 00YJarOIIMXCS:

OO0opynoBaHme: TPEoaBaTEIbCKUN CTOJ, CTYJ, CTOJbI O0yYarolMXcs, CTybs, Kadenpa,
KJIaCCHasl I0CKa, MYJIbTUMEIUNHBIN KOMILIEKC (TIPOEKTOP, IKPaH), HOYTOYK, KOJIOHKH.

IIporpammuoe odecnieuenue: DbC «YHuBepcuterckas 6ubnmoreka Online» OO0 «Hekce-
Memunay; ObC «tOpaiit»; snexkTpoHHas OuOmmoTeka muccepraimuu u aBTopedeparoB PI'b (OB]]
PI'B); cucrema rtectupoBanus Sunrav WEB Class; cucrema kommberotepHoit Bepctku MikTex
munen3ust FSF/Debian (cBoOogHOE mporpammHoe oOecrniedeHue) (0eccpoduHo); MHTETPUPOBAHHASL
cpena pazpabotku Eclipse, ieMOHCTpallMOHHBIE ¥ Y4€OHO-HATIISITHBIC TTOCOOHS.

VYuebnas aymutopusit Ne 609A- naGopatopusi OOINEH M HEOPraHWYECKOWM XHUMHH IS
MPOBEJCHUS JTAOOPATOPHBIX 3aHSITUN, TPYIIOBBIX M WHIUBUAYAIBHBIX KOHCYJIbTAIM TEKYILETo
KOHTPOJISI U TPOMEXKYTOUHOI aTTecTaliu, a TAaK)Ke CaMOCTOSTEIbHON pabOThl 00yUYaOIUXCSl.

OOopynoBanme: crequanu3upoBaHHas MeOenb, MPenojaBaTebCKUM CTOJ, CTYJ, CTOJIbI
oOyyJarouxcsi, CTysbs, kadeapa, KiaaccHas aocka, padoyas cranmuss RU Ergo Home 123 —1mir.,
mouutop Asus VB 172 TN (Core 2 Duo E 4700/2 GB DD) -1mt.; okpan- 1mrT.; MyIbTUMETUHHBIN
npoekTop Benq MX 501 — 1 mwT., BEITSDKHOM IKad —

1 wr. pH-Merp-mumuBonasT™MeTp «pH-150MU»- 1 ., kanmopumerp "Dxcnept 001K" — 1
mt., neyb mydensHas [IM-8 - 1 wr., Becsl ananutndeckue SHINKO HT 84CE - 1 mt. uentpudyra
CM-12- 1 wr., kouaykromeTrp «Ikcmept -002-6H» -1 mt., mkad cymmnbabiii SNOL - 1 mr.,
Memanka maruutHas [13-6110 ¢ mogorpeBom —

1 ., Becwl anekrponnsie MW-300 r-1 ., Bechl naboparopusie mperuznonubie CAS-1
mIT., MUKpockor «buomamy -1 mr., BoasHas 6aHs — 1 mrT.

[Mporpammuoeobecnedenue: MicrosoftWindows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; AdobeAcrobatReader; STDUViewer; MozillaFirefox; GoogleChrome;
KasperskySecurityCloud).

KomnbioTepHblii KJjacc: MpemnofaBaTeNbCKU CTOJN, MPENOJaBaTENbCKUI CTYN, CTOJBI
00y4aromuxcs, CTyNbs, KJIACCHAsI I0CKa, MYJIbTUMEIUWHBIN KOMILIEKC (TIPOEKTOP, IKPaH), KOJIOHKH,
[IK mnpenoaaBarens, [IK oOyuwatomuxcs, mnporpaMMHOe oOecledeHHe: CHCTeMa TEeCTHPOBAHUS
Sunrav. WEB Class Ne468 ot 03.12.2013 r. UII Cynrarynun P.T. (GeccpodHo); 371eKTpOHHas
oubmmoteka auccepranuu U aBTopedeparoB PI'B(OB/] PI'b); OBC «YHuBepcurerckas 6ubmuoreka
Online»; 9bC «HayuHnas anexTponHas 6ubnuoreka eLibrary.ru»; YHuBepcanbHas 6a3 nanHbix East
View; OBC «KoncynbsranTt crynaenta», 9bC «lOpaiity; cuctema mpoBenenus BeOuHapoB Cisco
Webex; cucrema xomnberoTepHoit Bepctkn MikTex, Jlunensuss FSF/Debian (cBoOomnoe
mporpaMMHoOe obecriedeHue - OeccpoyHo); MHTErpupoBaHHas cpena pazpadborku Eclipse.

bu6anorexka, TOM uMciae YMTANBHBIA 3aia: cronbl, crynbg, I[IK oOyuarommxcs.
[Tporpammuoe obecrniedenue: cuctema tectupoBanus Sunrav WEB Class Ne468 ot 03.12.2013 r.
UIT Cynrarynua P.T. (6eccpodHo); snekTpoHHas OMOIMOTEKa IUCCEpTAllMU W aBTOpedepaToB
PI'(BB/] PI'b); OBC «YuuBepcurerckas Oubmmoreka Online»; DbC «Hayuynas snexTpoHHas
oubmmoteka eLibrary.ru»; YuuBepcanbHas 6a3 nanubix East View; DbC «KoHCyNbTaHT CTyIeHTay;
OBC «lOpaiit»; cucrema npoBenenus BeonHapoB Cisco Webex; cucremMa KOMIBIOTEPHON BEPCTKU
MikTex, Jlunen3uss FSF/Debian (cBoOGomHoe mporpammHoe obecrieueHne - OECCpOYHO);
UHTETpUpOBaHHas cpena pazpadorku Eclipse
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