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[Tporpamma coctaBiieHa B cooTBeTcTBUM ¢ (DenepalibHBIM TOCYAAPCTBEHHBIM 00Pa30BaTEIbHBIM
crangapToM 1o HanpasiaeHuto 19.03.02 IlpoayKThl NUTAHUS U3 PACTUTEIbHOIO CHIPbS, YTBEPKICHHBIM
npuka3oM MunuctepcTBa obpasoBanus U Hayku Poccuiickoit deneparmu ot 17 aBrycra 2020 r., Ne 1041,
y4eOHBIM IUIAHOM TIOATOTOBKM OakamaBpa mo HampasieHuto 19.03.02 IIpoaykTbl OUTaHUSA W3
PaCTUTENBHOTO ChIPBS, YTBepkAeHHBIM YueHbiM coBeToM DPI'BOY BO «COI'Y» mpotokon Ne 9, ot
28.03.2024 1.

CocraBuTelnb: TONIEHT Kadeaphl 00IIel 1 HEOPTraHUYECKOW XUMUH, K.X.H. AraecBa @.A.

PaGouas mporpamMa o0CyK/IeHa U YTBEPXK/ICHA Ha 3aCeIaHuH OOIIEH U HEOPraHMIECKON XMMHUH
(mporokoa Ne 7 ot 14.02.2024 r.)

Onobpena COBETOM ¢bakynbTera XHMHHU, onosoruu u OHOTEXHOJIOTHHA
(mpotokoa Ne 6 ot 16.02.2024 r.)



1. CrtpykTypa n 0011asi TPY10€MKOCTh THCHHUIINHBI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI cocTaBisgeT 144 yaca (4 3a4eTHBIE €MHUIIBI).

Ounas dhopma o0ydeHUs 3aounHast popma oOyueHus
Kypc 1 -
Cemectp 1 -
Jlekuun 36 -
[pakTHuecKkue (CeMUHAPCKHE) 3aHATHSL - -
JIaGopaTopHbIE 3aHATUS 72 -
Koncynpranun - -
HWTOro ayJuTOpHBIX 3aHATHN 108 -
CamocrosTenbHas padoTta -
KypcoBas pabota - -
dopmMa KOHTPOIISA DK3aMeH -
DK3aMeH 1 cem., 36 u. -
3auer - -
OO611ee KOJIMYECTBO YaCOB 144 (4 3.e.) -

Ounas ¢opma oOyueHHSs 3aounas popma oOydeHUsI
Kypc 1

2. Ileam ocBoeHMsI AUCUUNIMHBI

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

— 22.003 TIIpodeccuonanbubiii cranmapt «CrneuuagucT MO TEXHOJOTMHU MPOAYKTOB IUTAHUS U3
PaCTUTEIBHOTO CBIPBS», YTBEPXKICHHBIM MpHKa3oM MUHHUCTEPCTBA TPyJa M COIMAIBHON 3aIUThI
Poccuiickoit @enepaunu ot 28 okTs16ps 2019 1. Ne 694H (3apeructpupoBad MUHHUCTEPCTBOM FOCTULIUU
Poccuiickoit ®eneparuu 01 utonst 2020 r., peructpannonubiit Ne 58531).

SIBJISIOTCS
— (opmupoBaHHUE MPEICTABICHUN O CYIITHOCTH XUMHYECKHUX SIBJICHUI;
— CO3/laHW€ TIPOYHBIX 3HAHUW (YHIAMEHTAIBHBIX TOHSATHH, 3aKOHOB XMUMHUHU, XMMHYECKHUX CBOWCTB
9JIEMEHTOB U X COCIMHCHHIA;
— TpuobpeTeHue criocoOOHOCTH HCTIOIb30BATh MOTYyYSHHBIE 3HAHHS, YMEHUS U HABBIKU KaK MPH U3y4EHUHU
MOCJIENYIONMNX XUMUYECKUX M CIEUUATbHBIX JWCIUIUIMH, Tak M B cdepe npodeccrnoHaATbHOM
JesITeNIbHOCTH, Kacaroleicsl KadyecTBa U Oe30MaCHOCTH MPOTYKIHH.

3. Mecrto nucuumniaunabl B crpykrype OITOIL.

Jucuunnrnaa OcHOBBI 00IIeH U HEOPraHUYECKOM XMMUU OTHOCUTCS K 00s13aTenbHON yacTu bioka
1. JucumrmHb! (MOAYNH) y4eOHOTO TIaHa TIOArOTOBKY OakanaBpoB 1o HanpasieHnto 19.03.02 [IpoaykTer
MUTAHUS U3 PaCTUTEIBHOTO ChIphs UMeeT UHJeKC B yueOHoM maHe b1.0.06.01.

JlaHHAsT TUCIUIUIMHA JaeT BO3MOKHOCTH MOJYYHTh 3HAHUS, YMEHUS M HAaBBIKH, HEOOXOTUMBIE IS
U3YyUYEHHs CJIEIYIOUMX AUCHUIUIMH Y4eOHOTo IJIaHa: OpraHWYyecKas XHMHSA, aHaJIUTHYEeCKas XHUMus,
bu3nveckas U KOJUIOMIHAS XUMHUSI, OMOXUMUS, HEKOTOPBIE CIIEIabHbIE TUCIIATIIIHBI.

Jlnst u3ydeHus AAHHOTO Kypca CTYIEHTHI JIOJDKHBI OBJAJETh 3HAHUSIMH OCHOB XUMHH U (DH3HUKH,
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.



4. TpeGoBanusi K pe3yJbTaTaM 0CBOCHHS JUCHUIUIMHBI (KOMIETEHIIMH 00yYaI0IIerocs,
(¢popMupyembie B pe3ysibTare 0CBOCHUSA IUCHUATIINHBI(MOTYJIA)

Komnerenmuu oGy4aromierocsi, GopMupyeMbIe B pe3yabTaTe OCBOCHUS TUCIUIUIMHBL. B3anMocCBs3b

IUTAHUPYEMBIX PE3YJIbTaTOB 00YUYEeHHS 10 AUCUUILINHE ¢ hopmupyembiMu komnerenuusmu OITOIT.

B pesynaprare wu3yyeHHs JOUCLHMILIMHBI

KOMITETEHIUSIMHU (pe3ybTaTaMi OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI):

OU JeSITEIbHOCTU

Koa u HNuaunkarop CTpyKTYpHBI€ 3J1eMEHThI KOMIIeTeHIIUH
HauMEHOBaHHUE MOCTHKCHU A (B pe3yJbTaTe 0CBOEHHUS THCHHUILINHBI
KOMIIeTeHIUH KOMIIeTeHIUH o0yuyarommiics 10/IKeH 3HaTh, YMeTb, BJIa/1eTh)
OIIK-2 — | OIIK-2.1. 3HaTh!:
Crniocoben OcymecTBiser - TEOPETHYECKHE OCHOBbl XMMHUHM Kak HayKH O
IIPUMEHSATh pacueTbl, aHaJM3UPYET | BELIECTBAX, OCHOBHBIE KJACChl HEOPraHMYECKUX
OCHOBHBIE 3aKOHBI | TIOJTY4YECHHBIC BEIIECTB, HUX CTPOCHHE, CBOiicTBa u 00JacTu
u METO/bI | pe3yJIbTaThl U | IpUMEHEHUs
WCCIIETIOBAaHHA COCTABIISICT 3aKIIOYCHUE | YMeTh:
€CTECTBEHHbIX o IPOBEICHHBIM | IPUMEHATh TEOPETUYECKHE 3HAHUS 110 XUMHUYECKON
HAYK JUIS pEIICHUS | aHaJM3aM, UCIBITAHUSAM | CBSI3U M CTPOSHHIO MOJIEKYJ K KOMIIOHEHTaM
3a1a4 U MCCIIeIOBAHUSAM; OMOJIOTUYECKUX CUCTEM
npodeccuoHabH Buaners:

- OCHOBHBIMM METOJaMU TeXHUYECKOMH 0e30macHOCTH

OIIK-2.2. 3HaTh:
Cucremaruzupyer NPOSIBIICHUE TEOPETUYECKHX 3aKOHOMEPHOCTEH B
pe3ybTaThl pacTBOpax MUIIEBbIX U HEMUILEBbIX KOMIIOHEHTOB (B
WCCIIEIOBAaHHIA TOMOTCHHBIX M T€TEPOTCHHBIX CHCTEMAX )
Ymers:
paccYUTHIBATH Ba)KHEUIIIHE XapaKTEPUCTHKH
pacTBOpoB  (KOHUeHTpauuioo, pPH  pacTBOpOB
DIIEKTPOJIUTOB,  KOHCTAHTHI ~ JUCCOIMAIIMA U
THJpOJIN3A U JIp.)
Baanern:
CaMOCTOSITENIbHOW ~ paboThl B XMMHYECKOH
nabopaTopuu, TPOBENEHHsS] XUMHUYECKOTO aHaN3a
JUISL TIOCJIEAYIOIIETO €ro UCMOIb30BaHUS B TEOPUU U
MPAaKTHUKE
OIIK-2.3. [Tpumensier] 3HaTh:
3HaHUSA U METO/b] OCHOBHBIE MOHATHS UM ONpeAeleHus B 00JacTu
UCCIIeIOBAaHUI AHATUTHYECKOW XWUMHUH, XHMHYECKOTO aHalln3a,
€CTeCTBEHHBIX HayK B XHMHUYECKUX METOJIOB, METOJUK, MHCTPYMEHTapHs
peteHnn JUTSL IPOBEICHUS UCCIIEOBAaHMH, @ TAK)KE CBEACHUS O
npodecCHOHATBHBIX CTaTUCTHUYECKOW 0O0paboTKe HKCIEPUMEHTAIbHBIX
3ajad. JTAHHBIX
Ymers:

HUCIIOJIB30BAaTh 3HAHUA 110 CBOfICTBaM BCIIIECTB U
PacTBOPOB B MCCIIEIOBAHUU PA3TUYHBIX CUCTEM;
Baagern:

METOJIJaMU CaMOCTOSITEIbHON pabOThl B XUMHUYECKOU
nabopaTopuu, MPOBEIEHUS XWMHUUYECKOTO aHan3a
JUISL TIOCTIEAYIOIIETO €ro MCIOIb30BaHUs B TEOPUU U
MIPAKTHUKE

oOyJaromuiicss JOJDKeH 00JaiaTh  CIeIyIOIUMH




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

Ne HaumenoBanue TeM (BOIPOCOB), H3y4aeMbIX 110 JAHHOW IMCHUIJINHE 3ansaTus CamocrosiTesqbHas Dopmbl Kosnuect
el padora TeKYIero BO
e Tema Jexkuuu Tema 1a00paToOpHOro 3aHATHS Jlek | Jla0 Conep:xkanue KOHTPOJISA 0aJi10B
1 BBenenue B xumuro. ATOMHO- TexHuxka 0€30I1aCHOCTH. OcHOBHEBIE 2 4 XUMHYECKUE XUMHYECKUI 3
MOJIEKYJIIPHOE YYEHHUE B KJIACChl HEOPTaHMYECKUX COCTUHEHUN. CBOMCTBA NPOCTBIX H| JUKTAHT,
COBPEMEHHOM XUMHUH. JlabopaTtopnass  padora  NelllpaBuna CJIOKHBIX IIACbMEHHBIN
paboThl B XUMHUYECKOW J1abOopaTOpHUH. HEOPraHUYEeCKHUX OTYET 110
JlaGopaTopHasi ~ XxuMHYecKas  IOCya. BEILIECTB nabopaTopHOI
IlepBas moMoIb IPYU HECYACTHBIX CIyYasix pabote
2 [Ipocteie 1 cnoxHbIE Cemunap «PeakuroHHasi CIOCOOHOCTb 2 4 | Xumuueckue VeIl 3
BelecTBa. OCHOBHBIE KJIACChl | HEOPTraHUYECKUX BELIECTBY. CBONCTBa KJIaCCOB| OIpOC,
HEOPraHUYECKUX COEAMHEHUHN. HEOPraHUYECKUX BBIIOJIHEHHE
COEIMHEHU M MUCbMEHHOTO
3a/laHus
3 KonuuectBennblie otHomenus: | Jlaboparopnas padbora Ne2 «OcHOBHBIE 2 4 | Pemenue 3amau [MuceMennslit | 2
B XUMHH. XUMUYECKast KJIACChl HEOPTAHUYECKUX COEAMHEHUI OTYEeT 1o
TEPMOJAMHAMHKA: OCHOBHBIE Cemunap «XnuMuyeckasi TEpMOJAMHAMHUKA. 1abopaTopHOii
MIOHATHSA U OIIPEACIICHUS. Pacuér sHTansnui peakuun» pabore,
OHnransnus. 3akoH ['ecca. YCTHBIH OIIPOC
Pacuér sHTansnui peakuui.
4 CamMonpoun3BoJIbHbBIE JlabopaTopnasi padora Ne3 TerioBoii 2 4 | Pemenue 3agau ITucbmennblii | 2
MPOIIECCHl. DHTPOTHSI. b (PeKT XUMUIECKOHN peakIuu OTYET MO
Oneprus ['n66ca. Pacuér n1abopaTopHOii
sHepruu ['n60ca peakiuu. pabote
5 TepMoaMHAMUYECKHUI BBIBOL Cemunap «KuHeTHKa XUMHUYECKUX 2 4 Pentenue 3amau YcTHBIN 2
KOHCTaHTBI PABHOBECHSI. peakumii. Pemenne 3agau» ompoc,
Kunernka xummaeckux JlabopaTopnasi padora Ne4. CkopocThb KOHCIIEKT,
peaKuii. XUMHYECKON peaKIuu MHChbMEHHBIN
OTYET 110
nabopaTtopHoOi
pabote




6 O6patumbie peakiy. Jladoparopnas padora NeS. Xumuueckoe Teopust xumudeckoro | [Tucemennpiii | 2
XHUMHYECKOE PAaBHOBECHE. paBHOBecue. CMelleHNE paBHOBECHS CTPOCHHSL. OTYET 110
CMmelieHre XuMu4ecKoro DNEeKTpOHHOE 1abopaTopHOit
paBHoBecus. [Ipunmun Jle- crpoeHue. OCHOBBI pabore
[Tarense. CTEPEOXUMHUHU

7 PactBopsi. OGpa3zoBanue PacTBOpBI 37E€KTPOIUTOB. OO01re MPUHIIKITBI YcrHbiit 2
pacTBOPOB 3JIEKTPOJIUTOB. JlabopaTopHas padora Ne6 PEaKUHOHHOU onpoc,

CuIIbHBIE AJIEKTPOJIUTHI. DIIEKTPONIUTHYECKAs AUCCOLUALIMS CIIOCOOHOCTH NMCbMEHHBIN

Kucnots! u ocHOBaHMs. OTYET 110
nabopaTopHOI
pabote

8 HNonnoe npoussenenue Boapl. | Pemenue 3agay no teMam «loHHoe ["asniorenoBoopoabl | Y CTHBII 4
BonopoiHblii nokasaress. npou3sBesieHue Boibl. BogopoiHblii orpoc,

['unponus coneii. Bydepusie nokasareib. [ [pousBenenue MM CHMEHHBIN

pactBopsl. [IpousBenenue PacTBOPUMOCTH. OTYET 110

PacTBOPUMOCTH Jlaboparopnasi padora Ne7 BonopoaHbiit nabopaTtopHoit
IIoKas3aTesb. [ uaponus coneu. pabote

9 OKHCIHUTENBHO- KOHTPOJIBHAS PABOTA Nel 15
BOCCTAHOBUTEIIbHBIEC PEAKLUUA. | (PEHMTHHT)

DNEKTPOAHBIN MOTEHIMA.

Hanpasnenune nporekanus
OKUCITUTENBHO-
BOCCTAaHOBUTEJILHOMN PEAKIUU.
Ypasuenue HepHcra.

10 | KoMIuteKCHBIE COSTMHCHHIA: Cemunap «OKUCITUTEIHHO- Pemenne OBP YcrHbIi 2
o0pa3oBaHue, yCTOWYMBOCTh U | BOCCTAHOBUTEJIbHBIE IPOIIECCHD. (MeTomuueckoe orpoc,

CBOIICTBa. JlabopaTopnasi paGora Ne§ nocobue) MMCbMEHHBIN
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC OTYET 110
peaxkiuu nabopaTopHoOi

pabote

11 | Ctpoenue atoma. OKHCIATENbHO-BOCCTAHOBUTEIHHBIC Pemenne OBP [MuceMenHbIid | 2
[lepuoanueckuii 3aKoH peaxkuuu (MeTronuueckoe OTUET 110 TEME,

Jladoparopnasi pabora Ne9 DiexTpomnus. nmocooue) MMUCHMEHHBIN

OTYET I10




1abopaTopHOii
pabore

12 | Xumuueckas CBS3b. JlabopaTopnasi paGora Nel0 Pemenue 3anau BeepHbiit
[TpumeHneHne meTona Kom1uiekcHble COeqUHEHMS orpoc,
MOJICKYJISIPHBIX OpOUTANICH JIIst MMHCbMEHHBIN
ONMCAHUS KOBAJICHTHON OTYET 110
XUMHUYECKOH CBSI3H nabopatopHoi

pabore

13 | MeToa OTTaJIKUBaHUS KosoxkBuym Nel Ctpoenue aroma. [ToaroroBka nmo teme | YCTHBIM
BaJICHTHBIX JIEKTPOHHBIX Map. | XUMHUYECKasl CBSI3b KOJUIOKBHYMa OIIpOC, TECTHI,
XuMUYecKas CBS3b B MACbMEHHBIN
KOMIUIEKCHBIX COEMHEHUAX OTYET 110

nabopaTopHOi
pabore

14 | KomsonaHble pacTBOpPHI JlabopaTopnasi pa6ora NellKosonaHsie [ToBepxHOCTHBIE [TuceMeHHbIM

pacTBOpPBI SBJICHUS Y| OTYET 1O
azcopOuus. nabopaTopHOi
Konmounusie [TAB pabore
DNIeKTpUUIECKHE
CBOICTBA,
YCTOMYUBOCTh 51
KOAryJisius
KOJUJIOMJIHBIX CUCTEM

15 | OO61ume cBolicTBa METAIIIIOB. Cemunap «XUMHYECKUE CBOMCTBA S-, P-, IToaroroBka 1o YcTHBIN
Mertannsl 1 1 2 rpynns. d-anemMeHTOBY. BOIIpOCaM U3 o1poc,
Bognopon I'anorenst METOINYECKOTO KOHCIIEKT

ocooust

16 | Xumus anementoB 16 rpynnel | JlaGopaTopHasi padora Nel2 XKectkocTh BOIBI IIuceMeHHbIH

XuMHYECKHE CBOMCTBA S-, P-, d-371eMEHTOB OTYET MO
1abopaTopHOii
pabore

17 | Xumus snementos 15 u 13 Kuci1oTHO-0OCHOBHOE TUTPOBAHHUE. [IncemenHsbIi
rpynn JlabopaTopnas padora Nel3 OTYET 110




Onpenenenne kapOOHATHON KECTKOCTH 1abopaTopHOii
BOJIBI pabore
18 | O0mas xapakTepucThKa KoMriuiekcoHoMeTpruiecKkoe TUTPOBAHUE. 2 4 [Mucemennbii | 3
NEPEXOAHBIX METAJIIOB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOEC OTYEeT 10
[lepexonnbie meramibl 4-7 TUTPOBAHUE. 1abopaTopHOii
rpynn JlaGoparopHnasi padora Nel4 pabote
Omnpenenenne 00 KECTKOCTH BOJIBI
KOHTPOJIbBHASI PABOTA Ne2 15
(pedTHHI)
HUTOrO: 36 72 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.

Jlekyua-ouanoz — corepxaHue 1o1aeTcs Yepe3 CEpUI0 BOIPOCOB, HAa KOTOPbIE CTYIEHT AO0JIKEH
OTBEUYaTh HEMOCPEICTBEHHO B XO/I€ JIEKIIUH.

Ilpesenmayuu Ha OCHOBE COBPEMECHHBIX MYJIBTHMEAUIHBIX CPEACTB - caMblil 3 (eKTHBHBIN croco0
JIOHECEHUsT BaXKHOI MH(OPMAITUH MPHU MyOIUYHBIX BBICTYIUIEHUIX. Claii-pe3eHTay ¢ NCIOIh30BaHIEM
MYHLTHMGILHP'IHOFO 060pyI[0BaHI/I$I IIO3BOJIAIOT 3(1)(1)6KTI/IBHO U HarjagaHo TMpEeACTaBUThL COACPIKAHUC
HN3y4acMOro mare€puaja, BBLACIUTL W HNPOUJIIIOCTPUPOBATH COO6H_[€HI/IG, KOTOPO€ HECET IOYUYHUTCIIbHYIO
I/IH(l)OpMaHI/IIO, IMOKa3aTh €€ KIITOYCBBIC COACPIKATCIIbHBIC ITYHKTHI. Hcnons3oBanue HWHTCPAKTHUBHLIX 3JICMCHTOB
IMMO3BOJISICT YCUIIUTDH 3(1)(1)6KTI/IBHOCTI) l'[y6J'H/I‘-IHI>IX BI)ICTyHJ'ICHI/II\/'I, SABIAIOIIUXCS 4aCTbIO HpO(i)eCCPIOHaIH:HOfI
JACATCIIBHOCTH IIPETIOAaBaTCIIs.

Jlabopamopuvle 3anamusa SBISAIOTCS OAHUM U3 BaXHEWIIMX BUAOB y4yeOHOW paloOThI,
COCTaBJISIIOT OCHOBY MOJTIOTOBKHM CTYJIEHTOB IO AMCLMIJIMHE W HaIlpaBlIeHbl HA (OPMHUpPOBAHHUE Y
CTYZICHTOB CUCTEMAaTU3UPOBAaHHbBIX 3HAHUH U HABBIKOB.

Brimonaenuto 1abopaTtopHOi pabOTHI T0JDKHA MPEIIECTBOBAThH CAMOCTOSITENIbHAs padoTa ¢
JUTEPATyPHbIMU MCTOUHUKAMHU M KOHCIEKTOM JIEKLUH, IIPU 3TOM CJIeJyeT OOpaTUTh BHUMaHHE Ha
TEOPETUUECKHE BOIIPOCHI 10 TeME 3aHATHUs. [lepBoHavaIbHO UIET OIPOC TEOPETUYECKOTO MaTepHaa
TEMbI 3aHATHs. 3aTeM B PsAJIe BOIIPOCOB IPENoaBaTels CleAyeT CKOHIEHTPUPOBATh BHUMAHHUE Ha
OCHOBHBIX HJICSX TEMBI 3aHATHUS. 3a/1aBaeMbI€ BOIIPOCHI TOJHKHBI OBITH KOPOTKUMH U MaKCUMAIIBHO
HPOSIBJIATH B CTY/IEHTaX UX COOOPa3UTEIbHOCTD.

JIaGopatopHbie pabOTHI BHITOIHSIIOTCS B COOTBETCTBHH C TPEOOBaHUSAMH CTaHAaPTOB U HOPM
nabopatopHoil mnpakTuku. CTyOeHTHl JOJDKHBI O3HAKOMHUTBCS C LEJNbI0O M 33jadyaMu paboTshl,
METOJMYECKUMH YKa3aHUSIMHM K JaHHON JabopaTopHON paboTe, ammaparypoil, mpubopamMu Hu
pEeaKTHBaMH, HEOOXOJUMBIMM JUIs BBIIOJIHEHUS paboOThl. Pe3ynbTaThl BBIIOIHEHHOW pPalbOTHI
odopMIIAIOTCS B paboueli TeTpaau mo npepioxenHon Gpopme. Kaxas BeinonHeHHas padoTa T0JDKHA
ObITh OQopMIIeHa JODKHBIM 00pa3oM U cllaHa HpernoJiaBaTelio, MPOBOAMBIIEMY J1a0OpaTOpHbIE
3aHSTHSL.

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
OpraHMYECKHU COYETaeTCsl C MOBTOPEHHEM MPOMIEHHOT0, SIBISISICH CPEACTBOM JUIS 3aKpPEIUICHMS
3HaHUH U yMeHuil. Ero 10CTOMHCTBO B TOM, YTO B aKTHUBHYIO YMCTBEHHYIO PaOOTy MOKHO BOBJIEUb
BCEX CTYJEHTOB IpyHIbl. [ 3TOro BOmpoch! JOKHBI JAOMYyCKaTh KpaTKyio (OpMy OTBETa, OBITH
JTAKOHUYHBIMM, JJOTMYECKH B3aUMOCBSI3aHHBIMHU APYT C IPYTOM, AaHbI B TAKOW ITOCIIEOBATEIbHOCTH,
YTOOBl OTBETHI CTYACHTOB B COBOKYIHOCTHM MOIJIM PACKpBITh cojAepkaHHe paszzaena, TeMbl. C
HOMOIIBI0 (POHTATIBHOTO ONpoca IMpernojaBareib UMEET BO3MOXHOCTb MPOBEPUTH BBIMOJIHEHHE
CTYJEHTaMH JOMAIIHETrO 3aJaHusl, BBIICHUTh TOTOBHOCTh TPYIIIBI K U3yYEHUIO HOBOIO MaTepuaa,
OTpeNieNUTh CYOPMHUPOBAHHOCTH OCHOBHBIX MOHATHH, YCBOEHHE HOBOT'O yUeOHOT0 MaTepuaia.

Huoueuodyanwvnulii onpoc mnpeanonaraeT o0CTOATENbHbIE, CBA3HbIE OTBETHl CTYACHTOB Ha
BOIIPOC, OTHOCSIIUICS K U3y4yaeMoOMy Y4eOHOMY MaTepHally, IO3TOMY OH CIYXHT BaXKHbIM y4eOHBIM
CPEJICTBOM Pa3BUTHSI PEUH, MAMSATH, MBIIUIEHHS CTYA€HTOB. YTOOBI caienaTh Takylo poBepKy Oosee
rI1yOOKOH, HEOOXOIMMO CTaBUTh MEpeJl CTYAEHTaMH BOIPOCHI, TPEOYIOIIHE Pa3BEpHYTOro OTBETA.

Bonpocs! 17151 ”HAMBUAYAIBHOTO ONpOCca JTOJKHBI ObITh YE€TKUMH, SICHBIMHU, KOHKPETHBIMU,
€MKHMH, MMETh NPUKIATHONW XapakTep, OXBAaTbIBaTh OCHOBHOM, paHee NPOMIEHHBIN MaTepua
nporpammel. X coneprkanue JOIKHO CTUMYJIUPOBATh CTYI€HTOB JIOTHYECKH MBICIIUTh, CPAaBHUBATD,
aHaTM3UPOBaTh, JOKA3bIBaTh, MOJNOMpaTh yOEAUTEIbHbIE MPUMEPHI, YCTAHABIMBATH MPUYHMHHO-



CJICZICTBEHHBIE CBSI3M, JeNaTh OOOCHOBAHHBIE BBIBOJBI M 3TUM CHOCOOCTBOBAaTH OOBEKTHBHOMY
BBISIBJICHUIO 3HAHUI CTY/IEHTOB.

Bompocer 00bI9HO 331a10T BCel TPyIIe U Tocie HeOOIbIION Mmay3bl, HEOOXOUMOM ISl TOTO,
YTOOBI CTYAEHTHI TMOHSAJIU €ro W MPUTOTOBHIIUCH K OTBETY, BBI3BIBAIOT JIJII OTBETa KOHKPETHOTO
CTYyJICHTA.

Ilucomennan npogepka Hapsy C YCTHOU SIBJISICTCS BAKHEHIIIMM METOJIOM KOHTPOJISI 3HAHUIA,
YMEHMM M HaBBIKOB CTYAEHTOB. OJHOPOIHOCTb PAa0OT, BBINOJHSAEMBIX CTYJIEHTaMH, IO3BOJISET
NPEIbSABIAT KO BCEM OJUHAKOBBIE TPeOOBaHUS, MOMBITAET OOBEKTUBHOCTH OLIEHKH PE3YJIbTAaTOB
o0ydenusi. [lpumenenue »TOro wmerTojna JaeT BO3MOXKHOCTH B HaumOoliee KOPOTKHUH CPOK
OJIHOBPEMEHHO MPOBEPUTH YCBOCHUE YyUeOHOI0 MaTepuasa BCEMH CTYACHTaMU IPYIIIbI, OMPEIEIUTh
HAIpPaBJICHUS AJI1 UHAMBUAYAJIbHON pabOThI C KaXKIbIM.

[TuceMenHas mpoBepKa HCIONb3YETCS BO BCEX BHJAX KOHTPOJS M OCYIIECTBISETCA KaK B
ayJIMTOPHOM, TaK U BO BHEAYAUTOPHON paboTe (BBINOJIHEHUE JOMALTHUX 3aJaHU ).

Onnaiin-cemunap — Pa3HOBUAHOCTH BeO-KOH(EpEHLMHU, TPOBEIEHHE OHJIAWH-BCTPEY WU

npe3eHTanuii yepe3 HTEpHET B peskuMe peaabHoro BpeMeHu. Kaxk/Iplif U3 yuacTHUKOB HAXOAUTCS Y
CBOET0 KOMIIbIOTEpa (CpencTBa CBS3M), a CBI3b MEXAY HUMHU MOJAJEp>KUBaeTcs depe3 MHTepHET
MOCPEACTBOM 3arpyKaeMoro MpUI0KEHHUs, YCTAHOBJIIEHHOTO Ha KOMITBIOTEPE KaXKIOTO YYaCTHHUKA.

Buoeokongpepenuyua — ceanc BugeokoHdepenncsizn  (BKC) — 310 TexHoiorus
WHTEPAKTHBHOTO B3aMMOJCHCTBHSI JIBYX W 00Jiee y9acCTHHKOB 00pa3oBaTEILHOTO TpoIecca s
oOMeHa nHpOopMaIUei B peaTbHOM PEKUME BPEMECHH.

W cnonb3ytoTes HHTEpaKTUBHBIE METOIbI O0YyUEHHUS: CUTYallMOHHBIE 3a]]a4H, UCCIEA0BATEIIbCKUI
METOJT 00y4YeHUSI, IeJIOBBIE TP, TIOJTOTOBKA U ITyOJUYHAS 3a1uTa pedepaToB.

Texnonozusa Inekmponnozo o00Oyuenus (peanusyercs TMpPU TOMOIIU  DIEKTPOHHOMN
uH(popMalnoHHo-00pa3oBarensHOM cpesl (AMOC) COI'Y npu ucnons3zoBanuu pecypcoB IbC, mpu
MIPOBEJICHNH aBTOMAaTH3UPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. [I.).

Hcnone3ytorcs 6auIbHO-PEUTHHTOBAs CUCTEMa OICHKM 3HAHUM, TEXHOJOTHMH C MPUMEHEHUEM
JTMCTaHIIMOHHOTO 00y4YeHus Ha ratdopme http://Ik.nosu.ru/.

IIpumeyanus:

- Bce Buabl yueOHON pabOThl MOTYT MPOBOJUTHCS JUCTAHIIMOHHO HAa OCHOBE JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB.

- B nensix peanuzanuy MHAWBUIYAIBHOTO MO/IX0/1a K 00YUYEHHUIO CTYJEHTOB, OCYILIECTBISIOIINX
y4eOHBIH mpoliece Mo UHAMBHUIYATbHON TPaeKTOPUHU B PaMKax MHAWBUIYAIBHOTO paboyero IuiaHa,
W3Y4YECHHUE JAHHOW IHCLUIUIMHBI MOKET OCYIIECTBIIATHCA UYEPE3 MHAMBUAYAIBHBIE KOHCYJIbTALIUH
[IPEnoaaBarelis 04HO, B Yachl KOHCYJIbTALUU, IO DJIEKTPOHHON I0YTE, a TAKXKE C MCIOJb30BaHUEM
wiat)OpMbl TUCTaHIIMOHHOTO 00yueHust Moodle, nuynblii kabuHer cryaenTta Ha nopraine COI'Y,
npyrux anementos DUOC COT'Y.

1. MeToanueckue YKazaHusd Mo TMCHUIIJINHE

7.1.YueOHO-MeTOAUYECKOE oDOecriedeHrne CAMOCTOSITe/IbHOI PadoThI

CamocrosiTennpHass padoTa CTYACHTOB SIBJISICTCSI OJHOM W3 BAXKHEWIINX COCTABIISIOIIMX
oOpa3oBatensHOr0 mporecca. OCHOBHBIM TPHUHIIUIIOM OPTaHU3AIHUUA CAMOCTOSITENIbHON paboThI
CTYJICHTOB SIBIISIETCS KOMIUIEKCHBIA TOJXOJI, HAampaBleHHbIH Ha (OPMHPOBAHUE HABHIKOB
PENPOJYKTUBHOM M TBOPYECKOM JEATENBHOCTH CTYIEHTa B aYJUTOPUM, MHPU BHEAYIUTOPHBIX
KOHTAaKTax ¢ MpernoiaBaresieM, Py TOMaITHel TOArOTOBKE.

Bo Bpemst NeKIIMU CTYACHTHI TOJDKHBI BECTH KOHCIIEKTHI; (popMa 3aIUCH KOHCIIEKTOB — I10
YCMOTPEHHIO KaXI0TO CTY/ICHTa, HO B HUX B 00S13aT€ILHOM TMOPSIIKE TOJKHBI OBITh 3a()UKCUPOBAHBI
OCHOBHBIE TTOJIOKEHUS (BBIBOIBI) JICKIIUH, JIOTUKA JI0KA3aTEIHCTRA.
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CaMmocrosiTenpbHasi paboTa CTYIGHTOB BO BHEAYyJUTOPHOE BpeMs HAUMHAETCS C
pEeAaKTUPOBAHUS KOHCIIEKTOB JIEKIUI. 3aTeM CleAyeT N3yYeHHE PEKOMEH0BAHHOM IPETOJaBaATEIEM
OCHOBHOM W JIOIIOJIHUTEIILHOM JIMTEPATYpPHI, KOTOpas, C OJHOW CTOPOHBI, IIO3BOJIAT JOIOJHUTH
KOHCIIEKThl HOBBIMU CBEJICHUSIMU, a C IPYTON CTOPOHBI, SIBJISIETCS BAXKHBIM MOMEHTOM B IIOJITOTOBKE
K 7a00paTOPHO - MPAKTUUECKOMY 3aHSTHIO.

CryaeHTbl JIOJDKHBI  CBOEBPEMEHHO  BBIINOJHATH  BCE  3aJaHUsA, IPEIJI0KEHHBIE
npernoaBareseM. Pe3yabTaThl BBITOJTHEHHBIX 33/1aHUH 11 CAMOCTOSITEIBHON paboThl 0POPMIISIOTCS
B PYKOIIMCHOM Buje. Meronnyeckue maTepuaibl, 00eCHEUHUBAIOIINE CaMOCTOSTENbHYIO paboTy
CTY/ICHTOB, MOYKHO HAWTH Ha TUCTAHIIMOHHOMW IUIOMIAAKe cucTeMbl «Moodley.

@DOopMBbI CaMOCTOSTENIbHOM pabOThI CTYIEHTOB:

a) TMOJIrOTOBKAa MUCHMEHHBIX WJIM YCTHBIX BOMNPOCOB M 3aJlaHUU JUJIi CaMOCTOSATEIbHOU
paboTHI (IOMaNTHUE 3aJaHus );

0) KOHCIIEKTHPOBAaHHE HEKOTOPHIX BONPOCOB TEM, pa3/eioB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO padoTy.

TemaTika caMOCTOSITEILHON paObOTHI IPUBEICHA B TAOIUIIE, TPEICTABICHHON HUXKeE:

TCMI)I, pa3aciibl, BBIHCCCHHBIC HA CAMOCTOATCIIbHYIO TIOATOTOBKY, BOIIPOCHI K ITPAKTUYCCKUM U

71a00paTOPHBIM 3aHATHUSIM; TeMaTUKa pedepaTHoil paboThI

Posb u 3HaYeHMe XMMHMH B COBpeMeHHOM oOuecTBe. [IpocThie U Cl0KHBIE BEIIECTBA.
Eannunel konuyecTBa BELIECTBA: MOJIb, XMMUYECKUN 3KBHBaJEHT. OCHOBHBIE 3aKOHBI XHMHH.
3aKOH SKBUBAJIEHTOB. PacueT SKBMBaJIEHTHBIX MaccC JUISl Pa3jIMUHBIX KJIACCOB HEOPraHMYECKHX
COCIMHEHUN. OJEKTPOHHbIE aHaloru. VI3MeHeHuss CBOMCTB XMMHYECKHUX  DJIEMEHTOB,
MEPUOANYCCKHE U3MECHEHHUS BAXHEHUIINX XapPAKTCPUCTUK XUMHUCCKUX JIEMEHTOB: 3()()EKTHBHBIX
paanycoB aTOMOB U MOHOB, SHEPIMU MOHU3ALIUU, CPOJICTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTH.
KucnoTHO-OCHOBHBIE U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBAa 3J€MEHTOB. PeakinoHHas
CIIOCOOHOCTH BEIIECTB.

Bonpocwt ona camonposepku:

1. SIBnsiercs ju SKBUBAICHT 3JIEMEHTA MOCTOSTHHOW BETMYUHOMN?

Kak paccunThIBatoTCsl MOJISIPHBIE MacChl 3KBUBAJIEHTOB JIEMEHTOB, OKCHUJIOB, THAPOKCUIOB,

KHCIIOT U COJIE?

[IpuBectu mpuMepsl OAHOOCHOBHBIX, TBYXOCHOBHBIX U TPEXOCHOBHBIX KUCIIOT.

Kaxkue conu Ha3pIBatOTCA CPEAHUMH, KUCIBIMU U OCHOBHBIMH? Kak oHU nosydaroTcs?

MoskeT 11 TUAPOKCHUL Kalusi 00pa30BbIBaTh OCHOBHBIE COJIN?

Kakue cBolicTBa aToma XapaKTepu3yroT:

a. IOPSAIKOBBI HOMEP 3JIEMEHTA B IEPUOIUUECKON CUCTEME;

0. HOMep Tepuo/a;

B. HOMEp IpYIIbI?

OTBeT MOSICHUTE NTPUMEPAMHU.

7. Uewm oOBsICHSIETCS MEPUOANYECKOE U3MEHEHHE BAIGHTHOCTU DJIEMEHTOB C YBEIIMYCHHEM UX
MOPSIIKOBBIX HOMEPOB?

8. VY Kakux 3J€eMEHTOB CHIIbHEE BBIPAXKEHBI HEMETAJUIMUECKHE CBOMCTBRA:
a) y Cephl WK TEJUTYpa;
0 y KpeMHHSI UJTU CephI?

9. Kako#f BHJ XMMHYECKOH CBSI3M HA3bIBACTCS KOBAJICHTHOW (MOJISIPHOM ¥ HETIOJISIPHOHN) |
MOHHON? MeXIy aTOMaMU KaKuX JI€MEHTOB OHU 00pa3yroTcs?

10. Kakue 31eKTpOHBI YIaCTBYIOT B 00pa30BaHUN XUMHUYECKUX CBSI3CH?

11. Kakas cBsi3b Ha3bIBA€TCS BOJIOPOJTHOM?

12. Kak o0pa3yeTcst KOBaJIEHTHAsI CBS3b 110 JOHOPHO-aKIIENTOPHOMY MEXaHH3MY?

13. Yro npeacraBiseT JOHOP U aKIENTOp A7 00pa30BaHUSI XUMUYECKON CBSI3H?

14. Yro takoe rubpuan3aiusi aToMHbIX opouTaneii? Kakue tumnsl rubpuansamnuu Ber 3naere?
Huousuoyanvuvie 3a0anus no meme:

N
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1.Uemy paBHa MOJISIpHAsi Macca SKBUBAJIEHTA XpOMa B OKCUE XpoMa, coaepxaniero 68,42%
xpoma? CocraBbTe SMIHPHUECKYIO popMyny 3toro okcuaa. (Oreer: 17,33 r/monb; Cr.0z)/

1. T'mapokcup amroMuHUS Maccou 7,8 T. mpopearupoBajl ¢ a30THOM KUCIOTOW Maccor 6,3 T.
Onpenenure MOJSIPHYIO MacCy 3KBUBAJEHTa TMAPOKCUIA AJIOMUHMS B ITOM pEakUuu U
cocTaBbTe ee ypaBHeHue. (OTBeT: 78 1/MOJIB)

2. MoxXeT 11 XJIOpOBOJOPOJHAS KHCIOTa 00Pa30BhIBATH KUCIIbIE COJIU MPU B3aUMOJICHCTBUU C

OCHOBaHUSIMU?

DHEpPreTu4eckoe COCTOSIHUE BHEIIHETO AIEKTPOHA aTOMa OIMCBIBAETCS

JlaiiTe xapakTepuCTUKY demMeHTa No26: 1MojgoKeHue B MePUOJUYECKON CUCTEME, CTPOCHHUE

AIIEKTPOHHON 000JOYKH aTOMa.

5. DneMeHT o0pa3yeT OKCHJA U THUAPOKCU] aM(OTEpHOTO XapakTepa, B KOTOPBIX HPOSBISET
IIOCTOSIHHYIO BQJIEHTHOCTH paBHYI0 AByM. Pacnonoxen oH B |V nmepuone nepuoauueckoin
cuctembl. HazoBute 310t 35mement. (OtBet: Zn).

6. Kakue BUIBI XHMHUYECKOH CBSI3U B CICIYIOIIUX MOJICKYJIaX:

a. a3o0Ta;

0. aMMHaKa;

B. (hTOpHIa KAJIHS;

I. XJIOpHJia aMMOHHUA?

7. Wcxonsa W3 3JIEKTPOHHOIO CTPOECHMSI aTOMa cepbl, OOBSICHUTE OOpa30BaHUE MOJIEKYJIbI
okcuaa cepsl (1V). OxapakTepusyiTe BUABI XUMUYECKOM CBSI3U B HEH.

8. Kakoe cTpoeHHEe HMEIOT MOJICKYJIbI BOJIbI, aMMHaKa U okcua yriepona (1V)?

9. Kakue BuIbI XUMHUECKOH CBSI3U B MOJIEKYJIE XJIOPHIa TETpaaMMUHAIITHKA?

10. Kakue cBsi3M Ha3bIBalOTCA cUTMa W TU CBs3siMu? OOBSCHUTE Ha TpUMepe 0O0pa3OBaHHS
MOJIEKYJ a30Ta, METaHa U ITEHA.

How

Crnoco0bl BbIpaskeHHs] KOJTHYECTBEHHOI0 COCTaBa PacTBOPOB. B3anMuble nepecuersl
KOHLEHTPallMi PacTBOPOB
Bonpocwt 0na camonposepku:

1. [aiite onpeneneHus MacCOBOM 1011, MOJISIPHOM KOHIEHTPALUKU U MOJISIPHOM KOHLIEHTPALIUU
SKBUBAJICHTA.

2. KaxoBa cBs3b MeX 1y MOJISIPHON KOHIIEHTPAIIUK U MOJIIPHOM KOHIIEHTpAIlMU YKBUBAJICHTA?
3. Kaxoi1 nmponecc Ha3bIBae€TCs 3MEKTPOIUTHUECKONU JUCCOIauei?

4, Kaxkue 31mexTposuThel OTHOCSTCS K culibHBIM? [lepedncnure ux.

5. UTOo Ha3bpIBaeTCS CTEMEHbIO AUCCOLMAIIMM M KOHCTAHTOM Auccouuanuu? B ueM cocTouT
CXO/JICTBO M PA3JIMUNE ITUX BEIHYUH?

6. Cwmemenne xumudeckoro paBHoBecus (mpunuun Jle-Illatenbe) Ha mpuMepe yroibHON
KHUCJIOTBI.

1. UTo HaA3BIBAIOT BOJOPOJHBIM M THUIAPOKCHIBHBIM ToOKa3zareneM? KakoBbl MX 3HauYeHUs B
HEWUTpaNIbHOM, KUCION U MIEIOYHOU cpenax?

8. Kaxkue anexTponuTsl Ha3piBatoTcs aMmporepHbiMu? Kak mpoucxoauT ux AUCCOUAIIHS?

9. Kaxas peakuus HazpiBaeTcs ruaponn3om? Kakue conu noaBepraroTcs ruipoansy?

10.  Kaxkwue comu moaBepraroTcs HeoOOpaTUMOMY THAPOIIN3Y?

3aoauu ona camocmoamenvHozo pewienus:

1. B 100 cm?® Bombr pactBopunu 0,82r optodocdara Hatpus. Berauciure MaccoByrO JOJIO,
MOJISIPHYIO KOHILIEHTPAIlMI0O M MOJISIPHYIO KOHIIEHTPAIlMIO HKBUBAJIEHTA IOJIYYEHHOTO
pactBopa (riotHocTh pactBopa 1,02 r/em?) (OtBeT: 0,81%; 0,05Mmomb/am?; 0,15 Monb/am?).

2. Kakoit 06bem pactBopa opTodochopHOI KUCIOTHI ¢ MaccoBOM ojeit 35% U IIOTHOCTBIO
1,22 r/cm® motpedyercs uisi MPUTOTOBICHUS 5 IM® pacTBOpa C MOJSPHON KOHIICHTPAIHEH
skBuBanenTa 0,15 Mo/ qm3?

3. CocraBbTe ypaBHEHHS JAUCCONMAINH CIEYIOIUX BemecTB: HuTpara xenesa (1), antpura
THJIPOKCOAIOMUHMS, auruapodocdara kanpuus, rugpokcuna xpoma (llI). B kakom
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HAINpPAaBJIEHUU CMECTUTHCS paBHOBECHE MpPH JOOABICHUM THIPOKCHA HATPUS K PAaCTBOPY
rugpokcuga xpoma (111)?

4. CreneHb AMCCOIMAIMM B PAaCTBOPE YKCYCHOM KHCJIOTHI C MOJISIPHOM KOHIIEHTpaluei
skBuBasieHTa 0,1 monw/am® paBaa 1,3 %. Beraucnure koHcTanTy kucinotHocTd. (OtBer 1.69
* 10-5)

5. Borunciure pH pacTBOpoB ¢ MomnsapHOH KorueHTparmeii 0,01 moms/ am® cremyrommux
BEIIECTB:
a. XJIOPOBOJAOPOIHOM KUCIIOTBHI;
0. TUAPOKCUAA KU,
B. YKCYCHOW KHCIIOTHI;
r. ruapokcua ammonns (Ko =1,8 « 107°)
(OtBer: 2; 12; 3,37; 10,63.)

6. BeIunciuTe pacTBOPUMOCTD XJIOpHIa cepebdpa B urcroii Boje u B 0,01 M pactsope HCI.
(OtBert: 1,33 « 10 momp/ mv?); 1,78 » 107%) mos/ mv2.

7. CocraBbTe MOJIEKYJISIPHBIC U MOHHBIE YPABHEHUS TMAPOJIN3A CIASAYIOUINX COJIeH: cynbduaa
KaJus, alleTaTa aMMOHUS; Cyab(dara Meau, KapOoHaTa aTlOMUHUS.

8. B kakom HampaBlI€eHMU CMECTUTE paBHOBecHwe Tuipoiu3a cyinbdara xeneza (lll) mpu
no0aBIeHUN
a. XJIOPOBOJAOPOIHOM KUCIIOTBHI;
0. TUAPOKCUIA HATPHUS.

9. Kakas u3 comneit: aurpar ceunna (ll) mwim wHutpar ceunnma (IV) Oyxer umerb B BOJHOM
pacTBOpe MPHU OJUHAKOBBIX YCIOBUSX OOJBIIYIO CTETIEHb THAPOIN3a’?

10. Ilpu cnuBanum BoAHBIX pacTBopoB xiopuaa xpoma (I11) u xkapbonarta Hatpus oOpaszyercs
ocanok ruapokcuaa xpoma (I11). CocraBbre HOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEaKIIUU
ero oopa3oBaHusl.

OKHCINTENBHO-BOCCTAHOBUTEJIbLHBIE Pe€akKIuu
3ajaHus 1718 CaMOCTOATENILHON pabOTHI:

1. B mpuBeneHHBIX PeaKIUsIX MOJ0CPUTE HOHHO-3JIEKTPOHHBIM METOOM CTEXHOMETPHYCCKHE
KOSQ)(bI/II.[I/IeHTLI, OIIpCACIINTC OKHUCIUTCIIb U BOCCTAHOBUTCIIb, BBIYUCIINTC MOJIIPHBIC MAaCChI
DKBHBAJICHTOB  OKHUCIIUTEISI W  BOCCTAHOBUTENS, YKAKUTE THUI  OKUCIHTEIHHO-
BOCCTAaHOBUTEIbHOM peaKkuun:

P + HCIO4 + H2O — H3PO4 + HCI

H3AsO3 + KMnO4 + H2SO4 — H3ASO4 + MnSO4 + K2SO4 + H20O
CuzS| + HNO3 — CuSO4 + Cu(NO3)2 + NO + H20

K2Cr207 + NaClO3 + H2SO4 — Cr2(SO4)3 + NaClO4 + K2SO4 + H20
KMnO4+ NaNO: + H20 — MnOz + NaN0z + KOH

Cr2(S04)3 + KBrO + KOH — K>CrO4 + Bra + KNO3 + H20
K2MnOs+ H20 — KMnO4 + MnO2| + KOH

As;S3| + H2O2 + NaOH — NazAsO4 + Na;SO4 + H20

2. B kakom HanpasiieHuH OyIyT IIPOTEKATH OKUCITMTENLHO-BOCCTAHOBUTENbHBIE peakuun? [Tpu

OTBETE MCIOJIb3YHTE 3HAYCHUS OKUCITHTEIFHO-BOCCTAHOBUTEIHHBIX ITOTCHIHAJIOB!
MnO; +J, + KOH ...... KMnO4 + KJ + H20
FeSO4 + KMNnO4 + H2SOq ... Fe2(S04)3 + MnSO4 +K2S0s + H20
CrClz +Br+ KOH ...... K2CrO4 + KBr + KCI + H20
Cry(S04)3 + KNO3 + H2O ... H>Cr207 + NO + KoSO4 + HoSO4

O01mas xapakTepucTUKAa METAJLJIOB M HEMETA/LUI0OB
Bonpocel k meme:
1. Kak wu3MeHSIOTCS CBONCTBA METaVIOB C YMEHBIIEHHWEM CTaHIAApTHOTO 3JIEKTPOHHOTO
noreHuuana’?
Oxcupl ¥ THIPOKCH/IBI KAKUX METAJNIOB MPOSIBISIOT aM(poTepHble CBOMCTBA?
3. Kakue meTanibl He pearupyor:
a. ¢ pa30aBIIEHHOI CEepHON KHCIOTOM;

no
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0. C KOHIICHTPUPOBAHHOMN CEPHON KUCIOTOM?

Kakue Metaibl pearupyroT ¢ pacTBOpamH 1IEI04ei?

[TpuBenuTe mpUMepPbl XUMHUUECKOHN U 3JIEKTPOXHUMHUECKON KOPPO3UH METAIIOB.

Kakoli u3 raioreHoB SBIsIETCS HanOOJee CUITbHBIM OKUCTHTENIEM?

Kakwue cBoiicTBa B OKMCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUSAX MIPOSIBIIAIOT:

a. cepa;

0. CepoBOIOPOI;

B. okcuj cepoi(1V);

T. cepHasi Kuciora?

8. Kaxkoii u3 HOHOB SABISICTCS OKUCIUTENEM TPU B3AUMOICHCTBUU C METAJIIAMH:

a. B pa30aBJICHHON CEpPHON KHUCIIOTE;
0. B KOHLIEHTPUPOBAHHOM CEPHOI KUCII0TE?

9. B d4em cocToOuT pa3jauvre BO B3aUMOCHCTBUN METAUIOB C COJITHOM U a30THOM KHCIIOTaMu?

10. Kakass u3 kucnot: oprodochopras unmu oprodochopucras - sBisercs Oosiee craabbim

3JIEKTPOJIUTOM?

11. CocraBbTe ypaBHEHHUSI PeaKLUii B3aUMOJCHCTBUS KOHIIEHTPUPOBAHHOW M pa3z0aBlIeHHOMN
a30THOM KHUCIIOTHI ¢ MarHueM. Paccunrtaiite MONSIpHYIO MacCy KBUBAJICHTa OKUCIIUTENS U
BOCCTAHOBUTEJISI B 9TUX PEAKITUSX.

12. Yro Ha3wIBaeTCs XJIOPHOM Bo0i? Kak cMecTHTCSl paBHOBECHE B CUCTEME
Clz +H20 == HCIO + HCI npu no6asnenun NaOH, HCI?

13. Kakue opOurtanu aToMa a30Ta y4acTBYIOT B O0Opa30BaHHHM XUMHUYECKUX CBS3CH C IPYTHMH
atromamu B coequHeHuax: N2, NHsz, NH4CIl? Onummre Tvnbel XMuMUYecKuX CBsI3€M KaXI0M
u3 HuX. KakoBa BaJeHTHOCTH M CTETICHh OKUCJICHHS a30Ta B 3THX COCAMHEHUSX?

14. Kakas u3 comneil cuibHee MoJBepraeTcsi THAPOIN3Y: Cyab(dar, aeraT u cyab(u amoMuHus?
CocraBbTe HOHHBIE U MOJICKYJISIPHBIC YPABHEHUS THAPOIIN3A ITUX COJICH.

15. CKoIbKO CM® pacTBOpa HUTPHUTA KAJIMs C MOIAPHOH KOHIIEHTpalueil skBuBanenTa 0,1 Moib
/mmM® motpebyercs mms okucnenus S0 cM® pacTBOpa HOAMAA Kalks C MOJSPHON
KOHIIEHTpalueu sxkBuBajenta 0,25 MoJib /mm3?

Otser:125cm®

No ok

OCHOBBI XMMHYECKOH TEPMOIMHAMMKH, XHMHYECKOro U (pa30BOro paBHOBECHS
Bonpocuw :

1. KakoBa cBs3b MEXIy TEIUIOBBIM dPdexToM peaknun Qp M M3MEHEHHEM SHTANbIuu AH?
3aBUCAT JU TETI0BOU 3 (EKT peakuy OT MyTH peakuuu?

2. Cdopmynupyiite 3akoH I'ecca. Ilpum kakux ycnoBusix crpaBemiuB 3akoH ['ecca? Yro
Ha3bIBACTCSI TETUIOBBIM 3 (HEKTOM peakiun?

3. Kak paccuutars TemnoBoi 3¢ ekt peakuuu, Noiab3ysAch BETUUYMHAMU CTAHJAPTHBIX TEIJIOT
obpazoBanus BemiectBa? byner nmu AH peakiuu Hy + Clo= 2HCI temoroii o6pasoBanus
HCI?

4. Yto Ha3bIBaeTCs TEMI0TON oOpa3oBanus? byaer nu temnoBoii a3¢ ekt peakun
HCI + NaOH = NaCl + H20 remoroii o6pazoBanust H20O?

5. Uro HazpIBaeTcs CTaHAAPTHBIMHU ycloBUAMH? Kak HM3MEHseTCs SHTAJIbIMS CUCTEMBI MPH

HHIOTEPMUYECKUX PEaKLUAX?

Kak u3meHseTcs SHTanbIMs CUCTEMBI ITPU dK30TEPMUUECKUX PEAKIIMSIX ?

7. Kak wu3MeHsercs BeJIMYMHA DSHTPONMM TIPU CaMOINPOM3BOJIBHBIX Ipoleccax B
M30JIMPOBAHHBIX CUCTEMAX U NouemMy?

8. Kak pemaercst BOIIpoc 0 HanpaBIeHUHA CAMOTIPOU3BOJIBHBIX MPOIIECCOB B HEU30JIMPOBAHHBIX
cUcTeMax Ha OCHOBE M300apHO-U30TEPMHUUECKOT0 M  HM30XOPHO-M30TEPMUYECKOTO
MMOTEHIINAIOB?

9. Kakas cucrema Ooyiee YCTOHYMBA: C BBICOKMM WJIM HHU3KUM 3HAau€HHUEM H300apHO-
M30TEPMUYECKOTO MOTEHIMaa?

10. KakoBa cBsI3b MEXIy U3MEHEHHEM M300apHO-U30TEPMHUECKOTO MOTEHIIMANA, SHTAIBINH U
SHTPONUU NPU NOCTOSIHHON TemrnepaType?

o
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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.

Kaxoe nmpaBuiio 1exut B ocCHOBE (ha30BOTO paBHOBECHS?

Yro takoe (aza? Kakoe MakcuManbHOE YMCIIO (a3 UMEET IBYXKOMIIOHEHTHAs cucTemMa?
Yro takoe koMnoHeHT? Kakoe 4rcio KOMIIOHEHTOB MOKET ObITh B 0JJHO(a3HOM cucTeme?
Uem xapakrepHa 3BTeKTHUYecKas Touka? [IpakTuueckoe 3Hau€HUE CUCTEM, OTBEYAIOLIUX
3TOMY COCTaBY.

[TpuBenuTe quarpaMmbl COCTOSIHUSI IBYXKOMIIOHEHTHBIX CHUCTEM, CMELIMBAIOLINXCA KaK B
JKUJKOM, TaK U B TBEPJIOM COCTOSIHUHU, U TOJIBKO B JKUJIKOM COCTOSIHUU.

Ckonbko a3 B OJHOKOMIIOHEHTHOM CHCTEMe, COep)Kallel HachleHHBbIH map?
I'ereporenHna wjiv roMoreHHa 3Ta cucrema?

KakoBo MakcuManbHOe 4ncio (a3 B OTHOKOMIIOHEHTHOU cucteme? UeMy paBHO IpU 3TOM
YHCIIO CTeNeHel CBOOOIbI U YTO ATO O3HAYAET?

Haueprure nuarpaMmy cOCTOSIHHS BOJBI M YKAKUTE TOUKON COCTOSIHUE CUCTEMBI, B KOTOPOM
YHCIIO cTereHel cBo0o Ikl paBHO enuHuLe. YTo 3TO 03HAUaeT?

Kak 3aBuCHT aBieHHE HACBIILIEHHOTO 11apa OT TeMIIepaTypbl?

Kakas cucrema HaszpiBaeTcs 6e3BapuanTHoi? [IpuBeaute npumep.

Kakas cucrema Ha3bsiBaeTcs OuBapuantHoit? [IpuBenure npumep.

Kak omnpegenutrbs TeMmmepaTypy 3aMmep3aHusi pacTBOpa M YHCTOTO PACTBOPUTENS IO
JMarpaMmMme COCTOSTHUA BOJIbI? JlaliTe 000CHOBaHUE STOTO ONPEICICHHUS.

Kak usmensiercst remreparypa KMUIEHHs BOJbI IIPU YBEJIUYEHUHN BHEIIHETO AaBJICHUA?
Cdopmynupyiite 3akoH Payns, onuceiBaromuii U3MEHEHHE JaBJIEHUSI HACBILIIEHHOTO Mapa
PacTBOPUTEIIS C YBETMUEHUEM KOHLIEHTPALIMK paCTBOPEHHOTO BelecTBa. Jlaiite o0bsicHeHNE
3TOMY U3MEHEHHUIO.

[Tpu kakux KOHLEHTpauuax (OOJIBIINX WM MajbIX) BepeH 3akoH Paynsa? [Touemy?

[louemy muIst pacTBOPOB 3JIEKTPOJIMTOB B 3aKOH Payid cieayer BBOJIWUTH M30TOHUYECKUU
koo Punuent (ko3 dunuent Bant-I'odda)?

Kak n3mensierca temneparypa 3aMep3aHusi pacTBOpa IpH YBEJIMYEHUH €r0 KOHIIEHTPALUK?
[TpuBeauTe rpaduK M yKaKUTE STO N3MEHEHHE.

YTto Ha3bIBaeTCSI KOHCTAHTOM paBHOBECHS M KAKOE €€ IIPAKTUYECKOEe 3HaUeHue?

Kak ompenenuTs KOHCTaHTY paBHOBECHS, NOJB3YACh TaOIWIAMH CTaHAAPTHBIX
TEPMOJIMHAMUYECKUX BEIUYNH?

ChopmynupyiiTe MpUHIIMI CMEIIEHUS paBHOBECHH, Ha3biBaeMbIi puHimnoM Jle-Illatemnne.
Kak wu3MeHsieTcss KOHCTaHTa paBHOBECHS MpPU YBEJIMYEHUHM TEMIIEpaTypbl s
HK30TEPMUUYECKHUX PEAKIIUA?

Kak omnpenenuts KOHCTAaHTY paBHOBECHs IIpH JOOOH TeMmmepaType, €cCld H3BEeCTHa
KOHCTaHTa PaBHOBECHS MPHU CTaHIAPTHBIX YCIOBUSIX?

[Tpu xakux Temriepatrypax (BBICOKMX MIIU HH3KHUX) CIEAYET MPO BOJIUTH IK30TEPMUUYECKUE
peakuuu, 4ToObl MOTYYUTh OOJILIION BBIXOJ MPOIYKTOB?

[Tpu xakux TemmepaTypax (BBICOKHUX WM HU3KHUX) CIEIyeT MPOBOIUTH YHAOTEPMUUYECKUE
peakuuu, 4To0bl MOTYIUTh OOJIBLION BBIXOJ MPOIYKTOB?

Uto Ha3bIBa€TCs T'€TEPOTCHHBIM PABHOBECHUEM M KaK BbIPA)KAe€TCAd KOHCTAHTAa PaBHOBECHS
peaknun CaCO3 = CaO + CO,?

3aBUCHUT JIM KOHCTaHTa PABHOBECHUSI OT KOHIIEHTPALIMM BEUIECTB, B3ATHIX JJI MPOBEICHUS
peakiuu?

XyuMH4YecKasas KHHETHKA U KaTaJau3

1. Yto Ha3bIBaETCS CPEIHEH U UCTUHHON CKOPOCTSAMHU peakinuu? YpaBHEHHE PEAKIIUU MEPBOTO

MopsJaKa.

2. KakoB (pu3mueckuii CMbICT KOHCTaHTBI CKOPOCTH M OT YETO OHA 3aBUCUT?
3. Urto Ha3bIBaeTCs MOJIEKYISPHOCTHIO peakiuu? [Ipumepsl MOHO- ¥ OMMOJIEKYIISIPHBIX PEAKIIUH.
4. Yto Ha3BIBAIOT TOPAJIKOM peaknuu? B Kakux cioydasx OWMOJICKYNspHAs peaKIius

OIMUCBIBACTCA YPABHCHUECM IICPBOT'O Hop;u:uca?

5. Uto Ha3bIBaeTcs MNEpHOAOM TMosynpeBpamieHus? B kakux ciaydasx OH 3aBUCHUT OT

KOHICHTPAUH, a B KAKUX — HeT?
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6.

B uem 3axmrouaetcs nmpasuiio Bant-I'odda? Bug u ananus ypaBHenus AppeHuyca.

7. YTto Takoe 3HEeprus akTUBALUN?

8. O0mmit MexaHu3M JeiCTBUA KaTanu3aropa. Kak oH BimseT Ha paBHOBecHE?
DJIEKTPOXUMHUS

1. Yro uHasbiBaeTcs yHENbHOH W ODKBUBAICHTHOW 3JIEKTPOIPOBOAHOCTHIO? EIMHMIIBI HMX
U3MEpPEHUsl.

2. Yro Ha3biBaeTcs IOABMKHOCTHIO HOHOB? IlodeMy HOHBI ¢ MallbiM DadycOM MEHEe
HOJBUKHBI, YeM Oosblne?

14. Yro Takoe pa3baBiIeHHE PACTBOPOB M KaK OHO BIHSET HA YACIbHYIO U HKBHUBAICHTHYIO
3JIEKTPOIIPOBOIHOCT CUIIbHBIX JIEKTPOIUTOB?

15. Tlouemy c yBeNMYEHHEM KOHLEHTPALUU 3KBUBAJICHTHAs 3JIEKTPOIIPOBOJHOCTH PACTBOPOB
yMEHbIIIaeTcs?

16. KakoBa cBsI3b MEX1Y CKOPOCTBIO IBUKECHHUSI HOHOB U €T0 MOJIBUKHOCTHIO?

17. Tlouemy mnpu HEWTpanu3alMM CHWIBHOM KHMCJIOTHl IIEJIO0YbI0 3JIEKTPONPOBOAHOCTD
yMeHbIlaeTcs?

18. Ilouemy mnpu HeWTpanuzanuu c1a00W KHUCIOTHI IIEJIOYbIO  3JIEKTPONPOBOAHOCTD
yBEJIMYUBaETCs?

19. 3akon pazBeaenus OctBajibaa. Kak 3aBHCHT KOHCTaHTa JUMCCOLMALMK OT KOHLEHTpAIUU
ciaboro snexrponurta’?

20. CrpoeHue JBOWHOIrO IEKTPHUUECKOro ci10si. KakoBbI MPUUMHBI €r0 BOZHUKHOBEHUS?

21. Tlpumepsl 0OpaTHMBIX 3JIEMEHTOB. Peakinu, MpoTeKaromue Ha AJIEKTPOAAX B MPSIMOM H
00paTHOM HampaBJICHUU.

22. Yro Ha3BIBAIOT CTAaHIAPTHBIM 3JIEKTPOIHBIM MOTeHIHamoM? UTO TPUHATO 3a YPOBEHb
oTcYeTa MOTeHLIUANIOB?

23. DnexTpoabl TepBOr0 M BTOpPOro poja. [lo KakuM ypaBHEHUSIM DPACCUUTBHIBAIOT HX
HOTEHIIUAIEI?

24. Yro Takoe AJIEKTPOJ CPABHEHHUS M B YEM €T0 MPAKTHUECKOE 3HaYCHUE?

25. Kak moxxHo myrem uzmepenus DJ1C onpenenuts pH pactBopa?

Konsonanbie cucrembl, mojgydeHHe, ONTHYECKHEe M MOJIEKYJSIPHO KHHeTHYeCKHe
CBOICTBA

1. Oxapakrepusyite kiaccu(uKalMu TE€TEPOTreHHBIX TUCHEPCHBIX CHCTEM IO Pa3InYHbIM
HpPU3HAKAM.

2. JlaiiTe onpeneneHue KOJUIOUTHON CHCTEME.

3. Uro takoe nuodoOHbIe U TMOPUIbHBIE TUCTIEPCHBIE CUCTEMBbI?

4. O0bsicHUTE pa3nuyue CBOOOIHO-TUCIIEPCHBIX U CBA3HO-IHUCIIEPCHBIX CUCTEM.

5. Onummre mNOJy4YeHHE KOJUIOMTHBIX CHCTEM METO/JOM KOHJeHcauuu ((pu3udecko wu
XUMHYECKOM ).

6. [Tpuseaure hopmyny muress 30511 AgCl monyuennoro mo peakiuu AgNOs + KCI = AgCl +
KNOg3 (mipu u36biTke AgNO3)

7. Kakum 3aps0M 001aat0T KOJJIOUHBIE YaCTULIbI?

8. Kakue onTryeckue cBOMCTBA XapaKTEPHBI JIJIs1 KOJUTOMTHBIX CUCTEM?

9. IIpuBenute ypaBHeHue Panes ans cBeropaccesHus (onanecreHuus).Kakoro npaktudeckoe
3HauU€HUE 3TOT0 ypaBHEHUS?

10. Kakue ontuueckue npudbopbl OCHOBaHBI Ha CBETOpACCETHUH?

11. Yem dayopecueHLrs OTINYAETCS OT ONaIeCHEeHIUU?

12. Kakue ocobenHoctu umeer 3akoH JlambGepra-byrepa-bapa, onuceiBaromuii mnorsiomieHue
cBeTa (abcopOIMIo CBETA) M1l HCTUHHBIX U KOJUIOUIHBIX PACTBOPOB.

13. IlpumeHnMa JM MOJIEKYJISIPHO-KMHETHYECKass Teopusi K KOJUIOMJHBIM cHucTteMam?
OO6wbscHure.

14. Yro Takoe OpoyHOBCKOE ABMXeHUE, TUPy3us?

15. Onummre ocobeHHoCTH AUPPY3UH B KOUIOMAHBIX cucTeMax. YTo Takoe KodhduuueHT

Tuddy3un?
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16.
17.

18.

[IpuBenuTe ypaBHeHHE DiHIITEHHA 11 Ko dunmenta quddy3um.

Yro Takoe ocMoTHueckoe aaBieHue? Kak OHO 3aBHCUT OT MaJSIpHOM M YacCTUYHOMN
koHuenrpanuu? [IpuBenure ypaBaenue Bant-I'odda.

Onumure 0COOEHHOCTH OCMOTHYECKOTO JIABJICHUS KOJUIOMTHBIX CHCTEM B CPAaBHEHHH C
pacTBOpamMy HU3KOMOJIEKYJISIPHBIX COSAMHEHU.

~Nouuhlhw N

oo

10.

11.

12.

13.

14.

IloBepxHocTHBIE siBJIeHus U agcopouus. Kosnouansie [IIAB

. Kakue sBieHns Ha3bpIBaIOT HOBEPXHOCTHBIMH U B YEM 3aKJIIOYAIOTCS UX TPUYHHBI?
. Ilouemy st 7MO(OOHBIX KOJUIOMAHBIX CHCTEM XapaKTepeH H30BITOK CBOOOJHOM

HOBerHOCTHOfI OHCPI'YMU U KaKOBBI ITYTH €TI0 CHWKEHHUS?

. B uem paznuuue pusnueckoin 1 XUMHUECKOW aacopormu?

Yro o3HauaeT aicopOIOHHOE paBHOBECHE?
KakoBbI OCHOBHBIE TTOJIOKEHUSI TCOPUU MOHOMOJICKYIISIPHOU afncopoumu- Teopun JieHrmropa?

. IlpuBenute ypaBHeHue JleHrmMiopa 1 061acTu €ro NPUMEHUMOCTH K U30TEpPME a1cOpOLIUH.
. KakoBbl mpuuuHbl afcopOIuM HOHOB Ha rpaHune ¢a3 (TepMoIUHAMHUYECKas TPAKTOBKA

azcopOLUU U YCTaHOBJICHUSI paBHOBeCHS)?

. B uem 3axmrouaercs npasmiio Dasiaca- [leckoBa uist u30upaTeNbHOM aicopOrum?
. UTo Takoe MOBEPXHOCTHOE HATSHXKEHUE )KUJIKOCTEH,KaKOB ero (PU3MUecKuii CMbICT U eANHHIIA

U3MEpeHUs?

Kakue BemiecTBa Ha3bIBalOTCS MOBEPXHOCTHO-aKTUBHBIMU? KakoBO cTpoeHHE MOJIEKYIl
[TAB?

[TpuBeauTe ypaBHeHUE U30TepMbI ajicopOunu ['nd6ca u npoanann3upyiTe ero NpuMeHeHue
K M30T€pPMaM IIOBEPXHOCTHOTO HATSDKEHHSI B BOJHBIX PACTBOPAX PA3JIMYHBIX BEIIECTB.

Yro Takoe MOBEPXHOCTHAs aKTHMBHOCTb M KaK OHa MeHseTcs ais pasnuuHbix [IAB mo
npasuny Tpaybe?

Onumute crpoeHue Mosekyn koutonaHbix [TAB (Munemaspusix [IAB) u cocrosiHue ux B
pacTBope.

OnumuTte KiIaccu(GUKALUIO U IPaKTUYECKOe MpUMEeHeHne KojutonHbIX [TAB.

o O b

o

10

3JICKTPI/I‘IBCKI/IC CBOﬁCTBa, yCTOﬁqHBOCTb U KOoaryJjasinusl KOJVIOUJIHBIX CUCTEM

. KakoBbI mpuuuMHBI BO3HUKHOBEHHUS JIBOMHOTO »nekrpuueckoro cios ([ADC) nHa rpanuie

pasnena ¢az? Onummre crpoenue atoro JJ9C.

. Uro takoe munemnna? IlpuBeaure cxemy cTpoeHust U Gpopmyiy Muneiisl. Kak 3aBUcHT 3HAaK

3apsaa KOJUIOWIHOW YacTHUIIbI OT 3JIEKTPOJIUTa —cTabunuzaropa’?

. Uto Takoe BHCKTpOKI/IHeTI/I‘{eCKI/Iﬁ MNOTCHIHUAI M KaK OH MCHACTCA IIpU I[O68.BJ'I€HI/II/I K

KOJUTOMJIHOMY PAacTBOPY AJIEKTPOJIUTOB?

. UTo Takoe arperaTuBHOS U KHHETHYECKasl (CEeIMMEHTAllMOHHAs) YCTOMUYUBOCTh?
. OT yero 3aBUCUT KMHETUYECKAs] YCTOWYMBOCTD JUCIIEPCHOM cUCTEMBI?
. Kak MeHsieTcst arperaTuBHas yCTOWYMBOCTh KOJUIOMJHBIX PAacTBOPOB NpU J100aBICHUHU

ANEKTPOIUTOB? UTO TaKOE H30JIEKTPUUECKOE COCTOSTHUE?

. B gem 3akirouaercs CYHIHOCTb q)H3quCKOﬁ TCOpHUU YCTOﬁQHBOCTH H KOoaryjsinun- T€Opuun

JUIDO?

. B 1eM cocTouT MexaHu3M KOoaryJisiiiiy KOJUIOUIHBIX CUCTEM IIEKTPOIUTaMu?
. Kakue cymecTByroT nmpaBuiia Koaryasiuuu 307ei anexrpoautamu? ChopmyaupyiTe npaBuiia

3HayHocTH (nmpaBuio lynsue-I'apan).
. Uro Takoe mopor koarynsiuu? Kak BIMseT BaJEHTHOCTb, aJCOPOIIMOHHAS CTIOCOOHOCTh H
paanyc MOHA — KOAryJsiTopa Ha HOpOT KOAryJIsiuu?
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8. OueHouHbIe cpeACcTBA VISl TEKYLET0 KOHTPOJISI yCIIeBAeMOCTH, PYOe:KHOM aTTecTaluu
U MPOMEKYTOYHOM aTTECTALMM 10 UTOraM OCBOECHMS AU CUMILIUHBI.
8.1. OneHo4nble cpeAcTBA JJIsl TEKYLIero KOHTPOJIS yCIeBaeMOCTH

Ne

Komme-
TEeHLUA

3agaHus 1J151 AMATHOCTUKH C(POPMUPOBAHHOCTH
KOMIIETEHII Ui

CchLIKH

33)13HI/ISI OTKPBITOI'O THIIA

32}12HHH IS JMATHOCTUKHU PA3BUTUSA TCOPECTUIECCKUX 3HAHMH

OIIK-2

SIBngEeTCS JIU DKBUBAJICHT DJIEMEHTA MMOCTOSIHHON BEJIUYNHON?

OIIK-2

Kak paccuMThIBarOTCS MOJSPHBIE MacChl HSKBHUBAJICHTOB
3JIEMEHTOB, OKCHJIOB, THAPOKCHUJIOB, KUCIIOT U COJICH?

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

OIIK-2

Kakwue conu Ha3bpIBalOTCSl CPETHUMHE, KUCIBIMA U OCHOBHBIMU?
Kax onu nomyuatorcs?

http://biblioclub.r
u/index.php?page
=book&id=56088
5

OIIK-2

Kakue cBoiicTBa aToMa XapakTepU3yIOT:

a. TMOPSIIKOBBIN HOMEP 3JIEMEHTA B IEPUOANUECKON CUCTEME;
0. HOMep nepuoJa;

B. HOMEp TPYIIIbI?

OTBeT NOsCHUTE IPUMEPAMH.

OIIK-2

Uem o0OBscHSIETCS NepuoaANICCKOC HU3MCHCHUC BAJCHTHOCTU
9JICMCHTOB C YBCIIMUCHUCM HX ITOPAAKOBBIX HOMGpOB?

OIIK-2

VY KakMx 3JIEeMEHTOB CUJIbHEE BBIPAXKEHbl HEMETAJIIMUECKUE
CBOMCTBA:

a) y cepbl HJIH TeJurypa

0) y KpeMHUs WJIN CEePBI?

OIIK-2

Kakoii BuJ XuUMHYECKOW CBSI3M HAa3bIBaeTCd KOBAJICHTHOMN
(moJsIpHOM M HEMOJSPHON) U MOHHOU? Mexly aToMaMu KaKux
AJIEMEHTOB OHU 00pa3yrTCs?

OIIK-2

[JaiiTe XxapakTepuUCTHKY 37eMeHTa No26: MOJ0KEHUE B
NEPUOIMUECKON CUCTEME, CTPOCHHE 3IEKTPOHHON 000JIOUKY aToMa.

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

OIIK-2

OneMeHT 00pa3yeT OKCH/T M THAPOKCH]T aM(pOTEPHOI'0 XapakTepa, B
KOTOPBIX TPOSIBIIIET TIOCTOSTHHYIO BAJIECHTHOCTH PAaBHYIO JIBYM.
Pacnonoxen on B IV nepuoae nepuogndeckoii cucremsl. Hazosute
JTOT DJIEMEHT.

10.

OIIK-2

JlaiiTe onpenenenus MacCOBOM 1011, MOJISIPHOM KOHLIEHTPALIMU
Y MOJIIPHOW KOHIIEHTPALUK YKBUBAJICHTA.

11.

OIIK-2

Kakue cBoiicTBa B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEAKIUSAX MPOSIBIISIFOT:

a. cepa;

0. cepoBOIOPOT;

B. okcua cepbl(IV);

T. cepHas Kuciora?

12.

OIIK-2

Kaxoii u3 MOHOB SBIIIETCS OKUCIUTENIEM IIPU B3aUMOJIEHCTBUU
C METaJUIaMH:

a. B pa30aBJICHHON CEpPHON KUCIIOTE;

0. B KOHIIEHTPUPOBAHHOM CepHOM Kuciore?

13.

OIIK-2

B dyem coctout paznuune BO B3aUMOJACHCTBUU METAIJIOB C
COJITHOM M a30THOM KHCJIOTaMu?

14.

OIIK-2

Kakas u3 coneil cunpHee mojaBepraercs THAPOIHU3Y: Cylb(ar,
aretat W cynbua amomuHus? CocTraBbTe HOHHBIE U
MOJIEKYJISIPHBIE YPABHEHMSI THJIPOJIN3a 3TUX COJIEH.

https://urait.ru/bc
0de/392314
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15.

OIIK-2

KakoBa cBsi3p mMexnay TemiaoBeiM 3ddekToMm peakiuu Qp u
n3MenenueM sSHTanbnuu AH? 3aBucsat nu ternoBoit 3¢ dext
pEaKIMK OT MYTH PEaKIiu?

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

16.

OIIK-2

Chopmynupyiite 3akoH I'ecca. Ilpu Kakux yCIOBHSX
cupaBe;yiuB 3akoH ['ecca? UYTo HasbIBaeTCs TEIIOBBIM
s dekrom peakmu?

17.

OIIK-2

Kak perraercst BOnpoc 0 HampaBieHUN CaMOTIPOU3BOILHBIX
MPOIIECCOB B HEM30JIMPOBAHHBIX CHCTEMAaX Ha OCHOBE N300apHO-
M30TEPMHUIECKOTO U H30XOPHO-U30TEPMUIECKOT0 MOTECHIIHATIOR?

18.

OIIK-2

Kaxkas cuctema 0omee yCTOfI‘lHBa: C BBICOKHM HJIM HU3KHM
3HAYCHHUECM I/I306apHO'I/130T€pMI/I‘{CCKOF 0 IIOTCHIMaa?

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

19.

OIIK-2

KakoBa cBsI3b MEX/y H3MEHEHHEM U300apHO-H30TEPMUYECKOTO
MOTEHIIMAA, SHTAIBITNH U SHTPOITUH MTPH TOCTOSHHOM
Temreparype?

20.

OIIK-2

ChopmynupyiiTe NIPUHIIHIT CMEIICHUS PABHOBECHIA, HA3bIBACMBII
npunnunom Jle-Illatense.

21.

OIIK-2

Kak n3mensiercst KOHCTaHTa paBHOBECHUS NIPH YBEIMUECHUN
TEMIIEPATYPHI TSI SK30TEPMUYECKUX PeaKIUn?

22.

OIIK-2

Kak onpenienuth KOHCTaHTY PABHOBECHS MPH JIF000H TeMIepaType,
€CJIM N3BECTHA KOHCTaHTa PABHOBECHS PH CTAHJAPTHBIX YCIOBUSIX?

23.

OIIK-2

UTto Ha3bIBaETCA CPEAHEN U HCTUHHON CKOPOCTSIMU PEAKLUU?
YpaBHEeHHE peaklIMK NePBOTo MOPsIIKA.

24,

OIIK-2

KakoB ¢u3nueckuii CMBIC KOHCTaHThI CKOPOCTH U OT 4€ro OHA
3aBHCHT?

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

25.

OIIK-2

YTto Ha3bIBaETCA MOJEKYJIAPHOCTHIO peakuuu? Ilpumepsl MOHO- U
OMMOJICKYJISIPHBIX PEaKIIUH.

26.

OIIK-2

Urto Ha3pIBAIOT MOPAAKOM peakiuu? B kakux ciydasx
OUMOJIEKYJIsIpHAs peaKLysl OMMCHIBACTCS] YPAaBHECHHEM NIEPBOTO
nopsiaka?

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

27.

OIIK-2

OxapakTepu3yiTe KIaCCUPHUKAIIUN TeTCPOTSHHBIX TUCIICPCHBIX
CHCTEM IO Pa3IMYHBIM MPU3HAKAM.

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

28.

OIIK-2

[aliTe onpezaeneHne KOJUIOUAHON CUCTEME.

https://urait.ru/bc

29.

OIIK-2

UYro takoe mrodoOHbIe 1 TMOGUIBHBIE TUCTIEPCHBIE CUCTEMBbI?

0de/392314

30.

OIIK-2

Urto Takoe murnemna? [Ipusegure cxeMy ctpoeHust u Gopmyny
Muneisl. Kak 3aBUCHT 3HAK 3apsa KOJIOWIHOW YaCTHUIIBI OT
AJICKTPOJINTA —CTabmIM3aTopa’?

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

33I[3HI/IH AJIsI JUATHOCTHKHU PA3BUTHUA NTPAKTUHIECCKUX yMeHHﬁ 1 HABbI

KOB

31.

OIIK-2

Uemy paBHa MOJSpHAs Macca SKBUBAJICHTA XpoMa B OKCHIE
xpoma, coxaepxamero 68,42%  xpoma? CocraBbTe

AMIOUpPUUYECKYIO popmyiy 3Toro okcuaa. (Oreet: 17,33 r/mounb;
Cr203)/

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

32.

OIIK-2

I'mapoxcun amoMuHUSA Maccoit 7,8 T. mpopearupoBai ¢ a30THOU
KHCJIOTOM Maccor 6,3 1. OmpenenuTe MOJSPHYIO Maccy
JKBMBAJIEHTAa TUAPOKCUAA AJIIOMHHHMS B JTOM peakuuu Hu
COCTABBTE €€ YPAaBHEHHE.

33.

OIIK-2

B 100 cm® Bogs! pactBoprim 0,82r oprodocdara HaTpusi.
BrruucnuTe MaccoBylo 10I110, MOJIIPHYIO KOHIEHTPALHIO U
MOJISIPHYIO KOHIIEHTPALHIO SKBUBAJICHTA TOJIyYEHHOTO PacTBOpa
(rumotHOCTH pactBopa 1,02 r/cm®) (OteeT: 0,81%; 0,05M05B/1M3;
0,15 monb/am?).

34.

OIIK-2

Kakoii 06vem pactBopa opTodocopHON KUCIOTHI C MACCOBOM
noneit 35% u ioTHOCTHIO 1,22 T/cM?® ToTpedyeTces s
MIPUTOTOBJICHNA 5 M PacTBOpa C MOJISIPHOW KOHIIEHTpannen
skBuBanedTa 0,15 mons/om3?
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35.

OIIK-2

CocTaBbTe ypaBHEHHS TUCCOLUALNY CIEAYIOMNX BEIECTB: HUTpATa
xenesa (I1I), HuTpuTa rugpokcoantoMunaus, auruapodocdara
Kanbius, ruapokcuaa xpoma (I11). B kakom HanpasieHun
CMECTHUTBCSI PABHOBECHE IPU 100aBICHUH FHIPOKCUIA HATPHUS K
pacTtBOpy ruapokcuaa xpoma (111)?

36.

OIIK-2

CrenieHb TUCCOIMAITUH B PACTBOPE YKCYCHOM KHUCIIOTHI C MOJISIPHOMN
KOHIIeHTparuei skBuBanenra 0,1 mone/mm® pasHa 1,3 %.
BrruncnuTe KOHCTaHTY KHCIOTHOCTH.

https://urait.ru/bc

37.

OIIK-2

BrruncnuTe pacTBOPUMOCTD XJIOpHIA cepedpa B YHCTOM BOJIE U
B 0,01 M pactBope HCI.

38.

OIIK-2

B mpuBeneHHBIX peakiusx MOAOEPUTEe HOHHO-3ICKTPOHHBIM
METOAOM CTEXHUOMETPHYCCKUC K03(1)(1)I/IHI/ICHTI)I, OIIpCACIINTC
OKHUCJIUTEIh U BOCCTAHOBUTEIb, BBIYUCIUTE MOJIIPHBIC MACChI
OKBHUBAJICHTOB OKHUCIWUTCIIA W BOCCTAHOBHUTECIIA, YKAXHUTC THII
OKHCIIUTEILHO-BOCCTAHOBUTEIILHOM pCeakuunu:

KMnO4+ NaNO2 + H20 — MnO; + NaNO3z + KOH

Cr2(S04)3 + KBrO + KOH — K>CrO4 + Bra + KNO3 + H20
K2MnOs+ H20 — KMnO4 + MnO2| + KOH

As;S3| + H2O2 + NaOH — NazAsO4 + Na;SO4 + H20

39.

OIIK-2

B mpuBeneHHBIX peakiusaX MOAOEPUTE HOHHO-3JICKTPOHHBIM
MCTOAOM CTCXHOMCTPHUUCCKUC KO3(1)(1)I/H_II/I6HTBI, OIIPCACINTC
OKHCJIUTEIb ¥ BOCCTAHOBUTEIb, BBIYMCIUTE MOJIIPHBIC MacChI
OKBHUBAJICHTOB OKHUCIHUTCIIA U BOCCTAHOBUTCIIA, YKAKHUTC THUII
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHON peaKkunu:

P + HCIO4 + H20 — H3PO4 + HCI

H3AsO3; + KMnOs + H2SO4 — H3AsO4 + MNSO4 + KySO4 +
H>0

40.

OIIK-2

B MMPUBCACHHLIX PCAKIUAX HO,Z[6epI/ITe HOHHO-3JICKTPOHHBIM
METOJIOM CTEXHOMETPHYECKHE KOA((DHUIIMEHTHI, OmpeaennuTe
OKHCJIIUTCIIb 1 BOCCTAHOBHUTCJIb, BBIYUCIIUTE MOJIAPHBIC MACChI
JKBHBAJIICHTOB OKHCJIHUTENS M BOCCTAHOBHUTENS, YKAKHTE THII
OKHCIIHUTEIbHO-BOCCTAHOBUTEIILHOMU pCaKknumn:

CuzS| + HNO3 — CuSOs4 + Cu(NO3)2 + NO + H20

K2Cr207 + NaClOs + H2SO4 — Cr2(S0a4)3 + NaClO4 + K2SO4 +
H>O

0de/392314

41.

OIIK-2

CocTaBbTe MOJIEKYJISIDHBIE U MOHHBIE YPAaBHEHMS T'MAPOJIM3a
CIIENYIOIIUX coJiel: cynbduaa kanus, arerara aMMOHUS;
cynbdara Meu, kKapOoHaTa ATIOMUHUS.

42.

OIIK-2

B kakoMm HampaBlieHMM CMECTHTE paBHOBECHUE THJIPOIM3a
cynbdara xxenesa (II1) mpu no6aBnenun

a. XJIOPOBOZOPOAHOM KHCIIOTHI;

0. TUIPOKCH/Ia HATPUS.

43.

OIIK-2

Kaxkas u3 coneit: autpar cBunna (II) wim autpar ceunma (IV)
OyZeT UMeTh B BOJTHOM PacTBOpPE MPH OJUHAKOBBIX yCIOBHSIX
00JIbIIIYIO CTENEHb ruApoan3a?

44,

OIIK-2

[Ipn cnuBanum BOJHBIX pacTBOpoB xJyopuaa xpoma (III) u
kapOoHaTa HaTpus oOpazyercst ocalok rujpokcuaa xpoma (I11).

https://urait.ru/bc
0de/392314
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CocraBbTe HOHHBIC U MOJICKYJSIPHBIC YPABHEHUS PEAKI[HH €TO
o0Opa3oBaHUs.

45. OIIK-2 | [IpuBeaute dopmyny muuesmisl 3018 AgClnomyyeHHoro mo
peakin AgNO3 + KCI = AgCl + KNO3 (ipu n36sitke AgNO3)

®opmbl padoThl cTyAeHTOB. DOpMbI pabOTHI: KOHCYIBTAIIUH, JTAOOpaTOPHBIC 3aHATHS,
PEUTHHTOBBIE TECTUPOBAHUS, CAMOCTOSTEIbHBIE Pa0OThI, UHTEPAKTUBHBIC 3aHSTHUS.

Buabl KoOHTpoJisi: Tekyummii (Ha Ja0OpaTOpPHBIX M CEMHHAPCKUX — 3aHATHIX),
POMEKYTOUHBIH (MOAYJIBHOE TECTUPOBAHKE), HTOTOBBIH (3K3aMeH).

[IpoBepka kauecTBa yCBOEHHS 3HAHWN OCYIIECTBISETCS HE TOJBKO B YCTHOW, HO U B
nucbMeHHOU (opme. [IpoBenenue pa3HbIx 1Mo Gopme U M0 00BEMY YCTHBIX M MHUCbMEHHBIX paboT
JUCHUTUTMHUPYET CTYJCHTa, NaéT MPENoAaBaTeIi0 OCHOBAHUS sl OObEKTUBHOW OLIEHKM 3HAHHM
Ka)KJOr0 CTY/ICHTA MPH BBIBEICHUU CYMMAapHOTo 0ajuia, Mo3BOJISIET CTYICHTY NPEJCTaBUTh YPOBEHb
COOCTBEHHBIX 3HAHUH IO MPEIMETY, YBHIETh CBOM CUJIbHBIE U cJa0ble CTOPOHBI, YTOOBI YUECTh UX
IIPU MOATOTOBKE K 9K3aMEHY.

Buzbl TEKyniero KOHTpoJIs:

a) YCTHBIN ()pOHTANBHBIN WM MHAWBUIYaTbHBINH OMPOC;

0) mICbMEHHasi CaMOCTOATENbHAs paboTa;

B) 3aIllMTa BBITTOJIHCHHOM JJa00OpaTOpHOMH pabOTHI,

T') IpOBEpKa JOMAIITHETO 3a/IaHHs.

ITpoMexyTOUHBII KOHTPOJIb — TECTUPOBAHUE 110 OTJEIBHBIM pa3/ieiaM JTUCIUIUIUHEL.

PyOexHBIIT KOHTPOJIb OCYIIECTBISIETCS 1O 00JIee MM MEHEEe CaMOCTOATEIBHBIM pa3zeiiam —
yueOHBIM MOJYJISIM Kypca U MPOBOJUTCS MO OKOHYAHWU M3Yy4YEHHUS MaTepHalia MOAYJS B 3apaHee
YCTaHOBJICHHOE BpeMs. PyOe:KHBIN KOHTPOJIb IPOBOAMTCS C IETIBIO ONPEACTICHHUS Ka4eCTBA YCBOCHHS
Marepuaia yaeOHOTro MOJIYJs, B IIeJIOM. B TeueHmne cemMecTpa MpoOBOAUTCS JBa TAKMX KOHTPOJIBHBIX
MEPOMPUITHS 110 TpaduKy.

WTOroBbIi KOHTPOJIb 3HAHUN IO AUCHUIIINHE — SK3aMEH B YCTHOH HITM TMCBMEHHOHN (opMe.

HrtoroBas oneHka 3HAHUN CTyJIEHTA, OCYIIECTBIAETCS IO HAKOMHUTEIHHOW CHCTEME
CYMMHUpPOBaHHEM 0aJJIOB, MTOJYYSHHBIX B MPOIIECCE TEKYIIETO U PYOSKHOTO KOHTPOJIIS

Metoauka ¢GpopMHUPOBAHNSA Pe3yIbTHPYIOLIECH OLEHKH.

B xone TexyIiero v pyoeHOro KOHTPOJIS CTYICHTBI MOTyT HaOpath 0-70 6auios:

1 —s1 py0GeskHas aTTecTalus - MAKCUMAJIbHO 35 0aJ1J10B; M3 HUX:

Ot 0 10 15 6amioB (pyOexkHast aTTecTalusi) — KOMIIBIOTEPHOE TECTHPOBAHUE WU TTUChMEHHAS
KOHTpOJIbHAsI paboTa;

Ot 0 o 20 GannoB (TeKylias OlleHKa) — aKTUBHAsl paboTa 3a JaHHBINA MEPUOJ HA CEMUHAPCKUX
(MpaKTHUYECKUX ) 3aHATHSIX.

2-51 py0e:xxHas aTTecTalus — MAKCUMAJIbHO 35 6a/1710B; M3 HUX:

Ot 0 no 15 GanoB (pyOexHas arTecTanus) — KOMIBbIOTEPHOE TECTUPOBAHUE MM MUCbMEHHAs
KOHTpOJIbHast paboTa;

Ot 0 1o 20 6ansoB (TeKymias OleHKa)— akTUBHAs paboTa 3a JaHHBINA MEepHo/1 Ha CEMUHAPCKUX
(MpaKTHUYECKUX ) 3aHATUSX.

Ok3ameH (D) — MakcumanbHO 30 6asIoB.

[To mpenmeram, nmeromuM (HopMy KOHTPOJIS 3a4eT/IK3aMeH, BO3MOYKHO IPOCTABIICHNE OIICHKU
«3a4TE€HO»/» YIOBIETBOPUTEIHHO» B COOTBETCTBUU C HAOpaHHON CyMMOM OaJsIoB B ceMeCTpe.

CTyaeHT UMeeT TIPaBo CIaBaTh YK3aMEH B COOTBETCTBHH, €CITH TIOTYYEHHBI «aBTOMAaTHYECKI
pe3ynbTaT Mo HabpaHHOW cymMme OaioB ero He ycrpauBaeT. Ecium ke cTyaeHT HaOpan meHee 50
0aJu10B, TO OH 0053aH C/IaBaTh 3aU€T/3K3aMEH B CECCHIO B YCTAaHOBJICHHOM IOPSIKE.

[epecuet nomyueHHoi nTOoroBoii (O) cyMMBbI OAJIIOB 11O PEAMETY B OLIEHKY TPOU3BOAUTCS 110
nikase (Tabauma):

e «OTINYHOY - 86-100 OauIoB;

e «xopouioy» - 71-85 6annos;
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® «ynoBiIeTBOpUTENTHHOY - 50-70 Oaios;
e 3aueT» - 50-100 6ayu1oB.
[IIxana UTOrOBOM aKaJeMHUYECKON yCIIEBAEMOCTU CTYACHTOB

Cucrema onenoxk COI'Y
®opma Cymma Haspanue
KOHTPOJIA 0aJ1JI0B
86 - 100 OTIMYHO
DK3amMeH 71-85 XOPOIIIO
50-70 YIOBIIETBOPUTEILHO
, 50-100 3a4YTEHO
3auér
0-50 HE 3a4TEHO

3agaHus 119 CaMOCTOSITeIbHON PadoThI.
Tembl, pazaebl, BBIHECEHHbIEC HA CAMOCTOSATEIbHYIO OAT0TOBKY, BOIPOCHI K NPAKTHYECKHM
1 JIa00PATOPHBIM 3aHATHAM; TeMaTHKa pedepaTHoii padoThI.
1. Ponb u 3nauenue xumuu 6 cospemennom obwecmee. Ilpocmule u codxcHvie gewecmsa.

EauHqul KoJjiuuecmea eeujecned. MoJib, xumuyeckuil skeusanenm. OCHosHble 3aKOHbL XUMUU. 3AKOH
axeusanrenmos. Pacuem sxeusanenmmvix macc ons PA3NMUYHbIX K/IACCOB8 HEOPSAHUYECKUX coeOuHeHull.
aﬂeKmPOHHble aunanocu. HMzmenenus ceoucme Xumuyeckux J1eMeHmoe, nepuoduqecmte U3BMEHEHUA
savicHeluux xXapakmepucmuk XumMudeCKux 3J1eMenmos. aqbqbekmuemblx paduycos amomoe U UOHOe6,
OHepzuu uorHuzayuu, cpodcm@a K SJIEKMPORY, JJeKmpoompuyamejlbHoCmu. Kucrnomno-ocrnoénvie u
OKUCAUMETIbHO-80CCMAHOBUMEIbHbIE CEOUCMBA D/ICMEHMOE. PeaKL;MOHHG}Z cnocobHocms seujecme.

Bonpocwt ona camonposepku:

1. SBnsiercs oM SKBUBAJEHT AJIEMEHTA OCTOSIHHOW BEIMYHUHOMN?

2. Kak paccuuThIBatOTCS MOJISIPHBIE MAacChl SKBUBAJICHTOB JIEMEHTOB, OKCHIOB, THIPOKCUIOB,
KHCIIOT U COJIei?

3. IIpuBectu npumepsl 0OTHOOCHOBHBIX, IBYyXOCHOBHBIX U TPEXOCHOBHBIX KHUCIIOT.

4. Kakue comy Ha3bIBAIOTCS CPEJHUMHU, KUCIBIMUA U OCHOBHBIMU? Kak oHuU mosydarorcs?

5.  Mosxert a1 ruApoKcu] Kajusi 00pa3oBbIBaTh OCHOBHBIE COIH?

6. Kaxkue cBoiicTBa aToMa XapaKTepU3YIOT:

a. OPSIIKOBBIN HOMEP 3JIEMEHTA B IEPUOANUECKON CHCTEME;

0. HOMep Tepuo/a;

B. HOMEp TPYIIIbI?

7. OTBeT NOSICHUTE TPUMEpPaMHU.

8. Uem 00BsICHIETCS NEPUOINUYECKOE U3MEHEHNE BAJICHTHOCTH 3JIEMEHTOB C YBEJIMYEHUEM UX
MOPSIKOBBIX HOMEPOB?

9. 'V Kakux 3JIEMEHTOB CUJIbHEE BhIpa)K€Hbl HEMETANINUYECKUE CBONCTBA:

a) y Cepbl UJIU TEJUTYpa;

0) y KpeMHUS WK cepbl?

10. Kako#i BHI XUMHYECKOW CBSI3M HA3bIBACTCS KOBAJCHTHOW (TIOJISIPHON W HEMOJSIPHON) |
HOHHOW? MeXTy aTOMaM# KaKuX JIEMEHTOB OHU 00pa3yroTcs?

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

12. Kakas cBsI3b Ha3bIBaeTCsS BOJOPOTHOM?

13. Kak obpa3yercst KOBaJIeHTHas CBSI3b 110 JOHOPHO-AKIENITOPHOMY MEXaHU3MY?

14. Yro mpencTaBisieT JOHOP U aKIENTOp sl 00pa30BaHUs XUMUYECKOH CBSI3U?
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15.  Yro Takoe rubpuamzamnms aToOMHbIX opouTanei? Kakue turmbl rubpuauzanuu Bel 3HaeTe?
Huousuoyanvuwie 3a0anus no meme:

1 Yemy paBHa MoiisipHas Macca 3KBHUBAJIEHTa XpOMa B OKCHJIE XpoMa, coaeprkaiiero 68,42%
xpoma? CocTaBbTe SMIUPUIECKYIO popmyiry atoro okcuaa. (Otset: 17,33 r/mois; Cr.03)/

2 T'mapokcuna amroMuHHST Maccod 7,8 T. mpopearupoBall ¢ a30THOM KHCJIOTOM maccoit 6,3 T.
Onpenenute MOJIIPHYIO MacCy SKBUBAJIEHTA THPOKCH/IA AIFOMUHHUSA B 3TON pPEeaKIMK U COCTAaBbTE €€
ypaBHeHue. (OTBeT: 78 1/M0JIb)

3 Moxer Ju XJIOpPOBOJIOPOIHASE KUCIOTa 00pa30BhIBATh KUCIbIE COJIHM IPU B3aUMOJICHCTBUU C
OCHOBaHUSIMU?

4 DHepreTUYecKoe COCTOSHUE BHEIIHETO AJICKTPOHA aTOMa OIUCHIBACTCSL.

5 Maiite xapakTepucTuKy 3iemeHTa Noe26: mojio)KeHUe B MEPUOJUUYECKON CUCTEME, CTPOCHHUE
AIIEKTPOHHOU 000JIOUKH aToMa.

6 DnemeHT 0Opa3yeT OKCHUI U THUAPOKCHA aM(pOTEPHOrO XapakTepa, B KOTOPHIX MPOSBISET
MOCTOSTHHYIO BaJIEHTHOCTh PaBHYIO JIByM. Pacrionoxen oH B IV mepuoje nepuoanueckoil CUCTEMBI.
HazoBute 3TOT 211€MEHT.

7 Kaxue BUIbI XMMHYECKOM CBSI3U B CIEAYIOIINX MOJICKYJIAX:

a. a30Ta;

0. aMMHaKa;

B. ()TOpHUIA KAIIHS,

T. XJIOpHJia aMMOHUA?

8 Hcxops U3 3IeKTPOHHOTO CTPOEHUS aTOMa cephl, 00BICHUTE 00pa30BaHNE MOJIEKYIIbI OKCUIA
cepsl (1V). OxapaktepusyiiTe BUIbI XUMUYECKOW CBS3H B HEH.

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

10 . Kakwue BUIIbI XUMUYECKOHN CBSI3M B MOJIEKYJIE XJIOPHIa TeTpaaMMUHAIIMHKA?
11 Kaxue cBsi3u Ha3pIBalOTCS curMa M nu cBsa3siMu? OOBSCHUTE Ha mpuMepe oOpazoBaHUs
MOJIEKYJI a30Ta, METaHa U dTeHa
2. Cnocoovt  evipajriceHus KOJIUYECHBEHHO20 COCMABA pacmeopos. Bzaumnvie
nepecuemul KOHYEHMPAUUU PACMEOPOE
Bonpocwi ona camonposepxu:

1. [aiite onpeneneHust MaCCOBOM JOJH, MOJISIPHON KOHIIEHTPAIIMH ¥ MOJIAPHOW KOHIICHTPAIHH
DKBHMBAJICHTA.

2. KaxoBa cBsi3b MEXTy MOJISIPHON KOHIICHTPAITUH M MOJIIPHOM KOHIIEHTPAIIUU YKBUBAJICHTA?

3. Kakoii mpomecc Ha3pIBaeTCS AIIEKTPOIUTHICCKON TUCCOITAIIACH?

4. Kaxkue 31eKTpouThl OTHOCSTCS K cuiibHBIM? [lepeuncinure ux.

5. Yro Ha3BIBaeTCsA CTENEHBIO AWCCOLMAIIMM W KOHCTAHTOM auccorpamuu? B deM cocTouT
CXOJICTBO U Pa3JIMYUE€ dTUX BEIUYUH?

6. Cwmemenue xumudeckoro paBHoBecusi (mpuHnun Jle-lllarense) Ha TpuMepe yroJbHON
KHUCIIOTEL.

7. Uto Ha3pIBalOT BOJOPOJHBIM U THAPOKCHIBHBIM Toka3aTeneM? KakoBbl WX 3HaueHUS B
HEUTPAJIbHOM, KUCTION U IIEJIOYHOM cpenax?

8. Kaxkwe a51ekTpouThI HAa3bIBAIOTCS aMpoTepHbIMUA? Kak POMCXOIUT UX TUCCOITHAITNS?

9. Kakas peakius Ha3pIBaeTCs THAPOIU30M? Kakne coiu moaBepraroTes THIPOIU3y?
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10. Kakwue conmu moaBepraroTcs HeOOPaTUMOMY THAPOITH3Y?
3aoayu 0na camocmoamenbHoz0 peuieHus:

1. B 100 cm® Boxsr pactBopuwin 0,82r oprodocdara HaTpus. Berancianre MaccoByro J0I0,
MOJIIPHYIO KOHLEHTPALIMI0O U MOJISIPHYIO KOHLEHTPALMI0 SKBHBAJIECHTA IMOJIYYEHHOIO pPAacTBOpA
(mmotHocTh pactBopa 1,02 r/em?) (OtBer: 0,81%; 0,05Mmonb/nm?; 0,15 Monb/nm?).

2. Kaxkoit 06bem pacTBopa opTodochopHOi KUCIOTHI ¢ MaccoBOM Aoieil 35% U IIOTHOCTBIO
1,22 r/cm® morpebyercs uisi NMPUTOTOBIEHUS 5 1IM*> pacTBOpa € MOJSIPHOM KOHIIGHTpaluen
skBuBaiienTa 0,15 Moas/mm3?

3. CocraBbTe ypaBHEHUS TUCCOLMAIINY CIEAYIONINX BemecTB: HUTpata xenesa (1), aurpura
THJIPOKCOATIOMUHMS, Turuapodocdara xanpuus, ruapokcuna xpoma (111). B kakom HampaieHuu
CMECTHTBCSI PaBHOBECHUE ITpHU J100aBICHHH THAPOKCUIA HATPUS K pacTBOpY rujapokcuaa xpoma (111)?

4. CreneHp IUCCOIUAIMM B PACTBOPE YKCYCHOWM KHCIOTHI C MOJISIPHOM KOHIIEHTpaluei
skBuBanenta 0,1 Monns/mv3 paBHa 1,3 %. BoluucnuTe koHcTaHTy kKucaotHocTu. (OTBet 1.69 * 107°)

5. Beruuciure pH pactBopoB ¢ MomspHol konueHtparueid 0,01 mons/ M3 CJIEIYIOLIUX
BEIIECTB:

a. XJIOPOBOJAOPOHOM KUCIIOTBHI;

0. TUIPOKCUAA KAJIHS;

B. YKCYCHOW KHCIIOTHI;

r. ruapokcua ammorns (Ko =1,8 « 107)

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

6. BsrunciuTe pacTBOPUMOCTH XJI0pHUIa cepedpa B uncToit Boje u B 0,01 M pacteope HCI.

(OtBet: 1,33 « 107 mons/ av®); 1,78 » 1071%) momns/ mm3.

7. CocTtaBbTe MOJIEKYJSPHBIC U HOHHBIC YPAaBHEHUS TUPOJIH3a CIEIYIOIINUX CONei: cynbduia
KaJus, alleTaTa aMMOHUS; CyabdaTta Menu, kKapOoHaTa aJTlOMUHUSL.

8. B kxakom HampaBlIeHMHM CMECTHTE paBHOBecHue ruiponmsa cyinbpara xeneza (ll) mpu
n00aBIeHUN

a. XJIOPOBOJOPOTHOM KUCIIOTHI;

0. TUIPOKCHUIA HATPUS.

9. Kaxkas u3 coneit: nutpar csunna () wnu murpar cBunua (1V) Oyner uMers B BOJHOM
pacTBOpe MPHU OJUHAKOBBIX YCIOBUSX OOJBIIYIO CTETIEHb THAPOIN3a’?

10. Ilpu ciuBaHuu BOAHBIX pacTBOpoB Xjopunaa xpoma (I11) u kapOonara HaTpus oOpaszyercs
ocanok ruapokcuaa xpoma (Il1). CoctaBbTe MOHHBIE M MOJEKYISPHBIC YPaBHEHHsI PEAKIHH €ro
o0OpazoBaHus.

8.2. OueHouHble cpeAcTBA 1JIs1 MPOBeAeHUs PyOe:KHOI aTTecTaluu
IoaroroBka K NpoMeKyTOYHOM aTTeCTALNHU

[Ipy moaroTroBke K MPOMEXKYTOYHON aTTeCTAllMM HEOOXOIUMO IOBTOPHUTH MPOMIEHHBII
MaTepuai B COOTBETCTBHH C yUeOHOM MPOrpaMMOii, IPUMEPHBIM [TEPEUHEM BOIIPOCOB, BHIHOCAIIUXCS
Ha HK3aMeH/3a4eT. PeKoMeH 1yeTcsl HCIOIb30BaTh KOHCIIEKTHI JIEKIIUN U UCTOUHUKH, ITEPEUHCIICHHbIE
B CIIMCKE JUTEpaTyphl B pabouell mporpamMme JUCHMIUIMHBL, a TaKXKe pPECypchl 3JIEKTPOHHO-
6ubnuoreunsix cucreM. Cremyer oOpaTUTh 0coO0O€ BHHMMaHHE Ha TeMbl Y4YeOHBIX 3aHATHH,
MPOMYILIEHHBIX M0 pa3HbIM MpuUurHaM. [Ipr HE06XOAMMOCTH MOKHO OOpaTUTHCA 3a KOHCYJIbTallMen
Y METOAMYECKON IIOMOIIBIO K MPENO01aBaTENIO.
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BOITPOCHI JIJISI IOAIOTOBKH K PYBEXKHOMW KOHTPOJIBHOM PABOTE

1. Oxcunpl. Kiaccudukanys 1 HOMEHKIATYpa OKCHAOB. XHUMHUYECKHE CBOWCTBA KHCIOTHBIX
OKCH/JIOB.

2. XUMHUYECKUE CBOMCTBA OCHOBHBIX OKCUIOB

3. XuMmuyeckue cBorMcTBa aM(pOTEPHBIX OKCHJIOB

4. Kucnorsl. Kinaccuduxanus 1 HOMEHKIIaTypa KHCIOT

5. XHUMHYECKUE CBOMCTBA KUCIIOT

6. OcnoBanust. Knaccugukaius ocHOBaHUI

7. XHWMHUYECKHE CBOMCTBA OCHOBAHUI

8. AMpoTepHbIe THAPOKCUIBI, UX XUMHUECKHE CBOMCTBA

9. Comu. Knaccudukarus 1 HOMEHKJIaTypa cojiei

10.  Xwumwuyeckue CBOWCTBA colen

11.  Kucinble 1 OCHOBHBIE COJIH

12.  3akon coxpanenusi Mmaccbl. OCHOBHOE COepKaHNE aTOMHO-MOJICKYIISIPHOTO YICHHUS

13.  IlIpocroe BemecTBO U XUMHUYECKH SJIEMEHT

14.  3akoH MOCTOSIHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOLLIEHUI

15.  Mounspnas macca. KonruecTBo BemiecTBa

16.  3akoH 00BEMHBIX OTHOIIEHHHA. 3aKOH ABoraapo. HopmanbsHbIe yCIoBUS

17. VYHuBepcanbHbIN ra3oBblii 3akoH. 3akoHbl ['eii-JIroccaka, boins-Mapuorra, Menneneena-
Kianelipona

18.  Ilonstue sxBuBajneHTa. ®akTOp SKBUBAJICHTHOCTH. 3aKOH 9KBUBAJICHTOB

19.  Crpoenue aroma

20.  DHepreTHYECKOe COCTOSHHE IJIEKTPOHA B aTOME

21.  KBaHTOBBIC UHCIIa

22.  Ilpunuun [aynu. DnekTpoHHas CTPYKTypa aTOMOB U IEPUOAMYECKasi CUCTEMA SJIEMEHTOB
23.  U3otomsl

24.  KoBasieHTHas CBSi3b. METOJ] BAJIGHTHBIX CBSI3E

25.  HemomnspHas u noJsipHasi KOBaJCHTHAs CBSI3b

26.  Crmocobbl 00pa3oBaHUsl KOBAJICHTHOM CBSA3H

27.  Mertona MOJEKYISIPHBIX OpOUTAaeit

28.  VonHas CBS3b

29.  BomopojaHas CBS3b

30.  OkuCIMTENbHO-BOCCTAHOBHUTENbHBIE Mpolecchl. Meroa anekTpoHHoro Oamanca. Meroa
MOJTYPEAKIIHI

31.  DuexTposin3 pacTBOPOB U PACIUIABOB cOJIEH

32.  KaromHbIe MPOIECCHI TPH IEKTPOIIH3E

33.  AHOJHBIE MPOLECCH MPH IEKTPOIU3E

34. Mertaiutbl. @U3NYECKHE U XUMUYECKUE CBOMCTBA METAJIJIOB

35. Tanorennl. ®dusnyeckre M XUMHUYECKHE CBOWCTBA TaJOreHOB. [ aJloreHOBOAOPOAHBIE U

KHCIIOPOJICOICPKAIIHE KUCIOTBI
INPUMEPHBIE TECTOBBIE 3AJIAHUSA

VYkaxure p€aKkuru, KOTOPBIC MOT'YT OBITH IMPAKTUYCCKU OCYIICCTBUMEIL.
NaCl + Ba(NOz3); =

CuSO4 + NaOH =

KNOs + NaOH =

CaCl2+ Cr(OH)3 =

Onpez[eJmTe, KaKHue peaKHI/II/I OTHOCATCA K peaKHI/IHM HNOHHOT' O 06MeHa.
2A1(0H) = A1,03 + 3H0
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Fe + CuSO4 = Cu + FeSOq4
2AgNOs = 2Ag + 2NO2 + O3
BaC1; + KoCO3 = BaCOs3 + 2KC1

OHpGI[eJII/ITC, KaKne pCakKu HEBO3MOXHO OCYHICCTBUTD.
2KNOs3 + CuSO4 = Cu(NO3)2 + K2SO4

HC1 + NaOH = NaCl + H.0

NazS + ZnCl; = ZnS + 2NaCl

Ca(NOs3)2 + Na2CO3 = CaCOs + 2NaNOs

KakunensconennoasepraroTCAruipoiinsy.
KC1

BaSO4

Na.CO3

CaCla.

PactBopbI KakuX coseil UMEIOT HEHTpalIbHYIO peakiuto cpeasl (pH = 7)?
NaxS

FeCl

CuSOg4

Kl

C HanbobIIe CKOPOCTHIO NP KOMHATHON TEMITEpaType MPOTEKAET PEeaKIus B3aUMOICHCTBUS:
yriepojia ¢ KUCIOPOJIOM;

JKeJie3a C paCTBOPOM YKCYCHOM KUCJIOTBHI,

JKeJie3a ¢ COJISTHOM KHUCIIOTOM;

pacTBOPOB I'HIPOKCHUAA HATPUS U CEPHOU KUCIIOTHI.

C OoibIIei CKOPOCTHIO UIET B3aUMOJICUCTBHUE COJISTHON KUCIIOTHI C:
Cu

Fe

Mg

Zn.

B kaxoiil cxeme MOXHO OCYIIECTBUTD MPEBPALLEHUS C IOMOIIBIO BOJbI U @30THOM KUCIOTHI?
K20— KOH— KNOs;

CuCl2— Cu(OH)2 — Cu(NOs3)z;

ZnSOs— Zn(OH)2 — Na2Zn0y;

CaSO4— Ca(OH)2 — Ca(NOs)2;

Coub coctaBa Fe(OH)2NO> umeer Ha3BaHue:
THIPOHUTPUT XKeJe3a;

THIPOKCOHHUTPAT XKee3a;
JIMTHIPOKCOHUTPAT JKENe3a;
JMTHIPOKCOHUTPHUT JKEIIE3a.

B xaxom pAoyY XUMHYCCKUEC 3JICMCHTBI PACIIOJIOKEHBI B IMTOPAAKE BO3pACTaHUA UX aTOMHOI'O paanyca
Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si
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C YBCIMYCHUCM 3apsijia AApa OKUCIUTCIIbHBIC CBOMCTBA aTOMOB XMMHUYECKHX DJIEMCHTOB TPETHETO

nepuoaa

YCHIIMBAIOTCS

ocja0eBaroT

HE U3MEHAIOTCS
WU3MEHSFOTCS IIEPUOTNICCKU

XUMHYECKas CBA3b B OPOMUIC KaJTHS
KOBAJICHTHAsA HeHOJISIpHaSI,
KOBaJICHTHAS IMOJIIpHAs,
MeTaJINYeCcKasl,

HOHHAs

Crernens OKUCIEHHUS, PABHYIO +3, )KEJI€30 UMEET B COEAMHEHHH:
Fe(NOQ3)2,

FeCl,,

Fe2(SO4)3,

K2FeOa.

HanMeHbIIMM 3HaUCHHUEM OHCPIrur HOHU3AIWH aTOMACpCAU ITPHUBCACHHLIX 3JICMCHTOB 06J'Ia,[[aeT

3JICMCHT C MMOPAAKOBBIM HOMECPOM:
26;
56;
30;
82.

ITpu anexrponuse Boguoro pactBopa KClua kaToze Bbigemnsiercs:

KaJlui,
XJI0D,
BOJIOPO/I,
KHUCJIOpOJ.

’KectkocTh BOJIBI ONIpEeNsieTCs] MIPUCYTCTBUEM UOHOB:
Kajus,

KaJIbITHS,

HaTpus,

aMMOHMS.

B ManuHOBBIN LIBET OKPALIUBAIOT IJIAMSI MOHBI:
1e3us,

KaJms,

HaTpus,

JINTHS.

B ruapokcokomIuiekcax TUTaHIOM SBISICTCS:
BOJA,

OH,

CO,

CN-.

[Tpy HOpMANTBHBIX YCIOBHSIX 8 T KUCIOPOJa 3aHUMAIOT 00bEM:
11,
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22,4 1,
11,2 1,
5,6 1,

B 15 mu Boasl pactBopwiu 5 1 conu. [lomyunnu pacTBop ¢ MaccoBoil 1oeil:
25 %,
20 %,
30 %,
15 %.
8.3. IIpoMeskyTOUYHBIH KOHTPOJIb 3HAHUI, YMEeHH 1 HABBIKOB

[IpoMexyTOUHBIII KOHTPOJb - MTOrOBas OLIEHKA 3HAHUW CTYAEHTAa, OCYIIECTBISIETCS IO
HAKOMUTEIILHON CUCTEME CYMMUPOBAHUEM OAJIIOB, MOJTYYCHHBIX B TIPOIIECCE TEKYIIETO U PyOEIKHOTO
KOHTPOJISL.

dopMa MPOMEKYTOUHOT'O KOHTPOJIS — SIK3aMEH.

[IpoBeneHue TeKymero U NPOMeKyTOYHOIO0 KOHTPOJIS 1O AUCLUIIIMHE OCYLIECTBIISAETCS B
cootBeTcTBUU C «llomokeHnem o 0auIbHO-PEUTUHIOBOM CHCTEME OLIEHKH yCTIEBAEMOCTH CTY/ICHTOB
JUIsL HAampaBlieHU# OakajaBpuaTa U CHelHanuTeTa (eAepantbHOro rocyaapCTBEHHOT0 O0KETHOTO
00pa3oBaTeNbHOTO YUpEeXKACHUs BhICIIEro oOpa3oBaHus «CeBepo-OCETHHCKUM TOCYIapCTBEHHBIN
yauBepcuteT uMeHu Kocra JleBanoBuua XerarypoBay», YTBEp)KIEHHBIM IPHKAa30M PEKTOpa OT
01.10.2021 1., Ne 226.

INPUMEPHBIE BUWIETHI K 9K3AMEHY
BUJIET Ne 1

1 Oxcunpl. Knaccugukanus 1 HOMEHKIIaTypa OKCHIOB.

2. OCHOBHBIE TIOHSITHS U OTIPECIICHUS] XUMHUECKONW TePMOTUHAMUKH

3. Hanucate ypaBHeHuUs peakuuil THAPOJIU3a B COKpAILEHHOM HOHHOM BHUJE U yKa3aTb, KaK B
pe3yabpTaTe THApOJiM3a M3MEeHWIach peakuus cpeasl pH B pactBopax cnemyrommx coseit: KoCOs,
NaClO, CuClz, FeCls, NaHS, NasAs04, KH2P0s, NaHSO03

4. Ckobko MIITHIIATPOB 96 %-Horo (1o mMacce) pactBopa H2SO4 (p=1,84 1/mi1) HYKHO B3SThH
Juts npurotosiienus 1 1 0,25 H. pacTBopa?

BWJIET Ne 2
1. XHUMHUYECKHE CBOMCTBA KUCIOTHBIX OKCHIOB.
2. 3akoH ['ecca. Pacuer sHTanbsnuil peakuui.
3. Hanucate ypaBHeHUs peakuuil TUAPOIM3a B COKPAIIECHHOM MOHHOM BHUJIE U yKa3aTh, KaK B

pe3yibTaTe TUApOJIM3a M3MEHWIACh peakuus cpeabl pH B pacTBopax cleayroIuX COJei: HUTpaT
Hatpus, GochaTr HATpuUs, CyIbQUI Kalus, HUTPAT ATIOMUHHS, HUTpUT Hatpus, ¢propun prytu(ll),
Hutpart xenesa (I11), anerar kanpuus

4. Jlo xakoro o0weMa cienayet pazdoaButh Bojoi 2,4 1 1,6 H pactBop HC1 anst monyuenus 0,25
H. pacTBopa?

BWJIET Ne 3
1. XUMHYECKHE CBOMCTBA aM(DOTEPHBIX OKCHIOB.
2. 3aBUCHMOCTb CKOPOCTH PEAKIIMHU OT KOHLIEHTPALMU PEarupyronux BEIIECTB.
3. Hammcars ypaBHEeHUs peakiuii THAPOIH3a B COKPAIIEHHOM MOHHOM BHUJE M yKa3aTh, KaK B

pe3yibTaTe TUAPOJIN3a U3MCHHUIIACH PCAKIUA CPCIbI pH B pacTBOpax CICAYIOMUX CoJlIeii: HUTpPAT
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HATpUs, HATPAT MEAW, Cynb(PUT Kaiusi, kapOOHAT aMMOHUs, aleraT Kajlus, XJOpPHI aMMOHWUS,
KapOOHAT HATPHS, HUTPUT aMMOHHUS
4. Uemy paBHa mporieHTHas (1o macce) konneHTpaius H2S04 B ee 10 H. pactBope (p = 1,29) ?

IToxa3zarenu u KPHTECPHUHA OLICHUBAHUA KOMHeTeHIII/Iﬁ HA PA3/IMIHBIX 3TAallax ux
(bopan()BaHm[, OITMCAHHUE IIKAJ OHCHUBAHUA

YpoBeHnb chopMHUPOBAHHOCTH KOMIIETEHIIUH
«MuHUMANBbHBIA «MuHUMANbHBIA «CpenHuii ypoBeHb» «BbICOKHI YPOBEHb)
YpOBeHb YPOBEHb» (71-85 HatoB) (86-100 6a110B)
He JIOCTUTHYT» (50-70 6ann10B)
(menee 500a1;10B)
Komnemenyuu ne | Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposanpi. copmuposanbi. copmuposanwi. cpopmuposanui.
3HaHus otrcyrcTBYIOT, | ChopMupoBansl 0a30BbIe | 3HAHUA obmupHele, | 3HaHUsA TBEpJBIE,
YMEHHS W HaBBIKA HE | CTPYKTYPHI 3HAHHM. CHUCTEMHEIE. apryMeHTHPOBaHHbIE,
c(OpMHUPOBAHEL. YMmenus ¢pparMeHTapHBI U | YMEHHA HOCAT | BCECTOPOHHHUE.
HOCAT  PEHpPOXYKTHBHBIA | PETPOIYKTUBHBIN YMmenns YCIICIITHO
xXapaxTep. XapakTep, IPUMEHSIOTCSA K | MPAMEHSIOTCS K PEIICHHIO
JeMoHCTpHpYeTCs HU3KHUH | PEIICHUIO TUTIOBBIX | KaK THMNOBBIX, TaK W
YpOBEHB 3aaHAH. HECTaHIAPTHBIX
CaMOCTOSITEIIBHOCTH JemoHcTpupyercs TBOPUYECKUX 3aJaHUM.
MIPAKTUYECKOTO HABbIKA. JIOCTAaTOYHBIH ypoBeHb | JleMoHCTpHpYyeTCs
CaMOCTOSATENIBHOCTH BBICOKUI1 YPOBEHB
YCTOHYUBOTO CaMOCTOSATEIBHOCTH,
MIPAKTUYECKOTO HaBBIKA. BBICOKasl  aJalTHBHOCTb
MPaKTUYECKOTO HAaBBIKA
Onucanne KpuTepHeB OLICHNBAHMSA
OO6y4atomimiics OObyuarommiics OO0y4atontuiics Obyuarommiics
JIEMOHCTPHUPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET:
- CyIIeCTBEHHBIC MPOOETBI | - 3HAHWS TEOPETHYECKOTO | - 3HAaHHE W TOHUMAaHHE | - TIIyOOKHE, BCECTOPOHHHE
B 3HaHWAX  y4eOHOro | MaTepuana; OCHOBHBIX BOIIPOCOB | @ apTryMEHTHPOBaHHBIE
MaTepHana; - HETOJNHBIC OTBETHl Ha | KOHTPOJHPYEMOTO 00bheMa | 3HAHHSA MIPOTPaMMHOTO
- JIOITyCKAIOTCS | OCHOBHBIE BOTIPOCHI, | IPOTPAMMHOTO MaTepHaa;
MPUHIIUITAATHHBIE OmInOKH B OTBETE, | MaTepuaa; - TIOJIHOE  TIOHHMaHHe
omuOKM TpHU OTBETE Ha | HEAOCTATOYHOE - TBEpJIbIe 3HAHUA | CYIIHOCTH M B3aUMOCBS3H
OCHOBHEIE BOIIPOCHI, | TOHUMaHHE CYITHOCTH | TEOPETHYECKOTO paccMaTpHUBaeMBIX
OTCYTCTBYeT 3HAHHE W | M3JIaraéMbIX BOIIPOCOB; MaTepHaa. NPOIIECCOB U SIBJICHUIA,
MOHUMaHHe OCHOBHBIX | - HEyBEpEHHBIE U | -CIIOCOOHOCTH TOYHOE 3HaHHE OCHOBHBIX
MOHSATHI U KaTeTOPHIA; HETOYHBIE OTBETHl Ha | YCTaHABJIWBAaTh U | TIOHATHU B pamKax
- HETIOHIMAaHUE CYIIHOCTH | JOTIOJHUTEIbHBIE OOBSCHATH CBSI3b | 0OCYXTaeMBIX 3aJJaHHI;
JIOTIOTHUTEIHHBIX BOTIPOCHI; NMpakTHKA W TEOpHH, | - CIocoOHOCTh
BOIIPOCOB B paMKax | - HEJIOCTaTOYHOE | BBIABIATH NPOTHBOPEYHS, | YCTAHABIMBATH u
3aJJaHUH; BIIAJICHUE JIATEPATypol, | MpoOIeMbl M TEHACHIUH | OOBACHITH CBSI3b
- OTCYICTBHE YMEHHUS | PEKOMEHIOBAaHHOU pa3BUTHS, MIPaKTHKH U TEOPHUH;
BBINOJIHATH NMPAKTUYECKHE | MPOTPaMMOii - MIPaBUIIbHBIC u| - JIOTHYECKHI
3a/1aHus, JUCHUTUIAHBL KOHKpEeTHBIe, 0e3 TpyObIX | MocieaoBaTeNlbHEIE,
MpEeAyCMOTPEHHBIE - ymeHue 0e3 TpyObIX | OMIHOOK, OTBEThl  Ha | Co/epKaTeJbHbIE,
poTpaMMoit omnOoK pemaTh | MOCTaBJICHHBIE BOMPOCHI; KOHKpETHEIE u
JUCTIUTUIAHBL MpaKTUYEeCKHe  3aJaHus, | - yYMEHHe pemaTh | UCYEPIHIBAIOIINE OTBETHI
- OTCYTCTBHE TOTOBHOCTH | KOTOpEIE ClefyeT | MpakTHYeCKHe  3aJaHus, | Ha BCE 3a/JaHHS, a TaKKe
(criocobHOCTH) K | BBIIOJHHTE. KOTOpPBIE cilelyeT | NOMOJHUTENbHbIE
JUCKYCCUM ¥ HH3KYIO BBITIOJIHUTD; BOIIPOCHI 9K3aMEHATOPA;
CTENeHb KOHTAKTHOCTH. - BIAJCHHEC OCHOBHOH | - yMCHUE pemaTth
JUTEPaTypOH, MPaKTHYCCKHE 3aaHNUs;
PEKOMEHI0BaHHO - cBOOOIHOE
IpoTrpamMMoit HCIIOJIB30BaHNE B OTBETaxX
JUCIUATUIAHBL, Ha BOIIPOCHl MAaTEpPHAaJOB
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- Hanuuhe COOCTBEHHOM pCKOMCHHOBaHHOﬁ

000OCHOBAHHOM  IO3HMIIMH | OCHOBHOM u
o 00CYyX/TaeMbIM | JOTIOJTHUTEIEHON
BOTIPOCAM. JUTEPATYPHL.

Bo3moxxHaBI

HE3HAYUTEJIbHbIC

OTOBOPKHM U HETOYHOCTH B
PacKpbITUH  OTAEJBHBIX
MIOJI0KEHUU BOIIPOCOB,

MIPUCYTCTBYET
HEYBEPEHHOCTh B OTBETAX.
Onenka Onenka Onenka Onenka
«HEY/I0BJIETBOPHUTEJILHO «YHOBJIETBOPUTEIbHO» «XOpOLIO0» «OTJIMIHO»
»
9. Y4ebHo-MeTOoAMYECKOEe U HH(POPMALIMOHHOE o0ecnedeHne JUCHUINIMHBI (MOIYJIA)

a) OCHOBHAS JIUTEepaTypa:

1. Jlymeiiko, T.I'. BBenenue B oOmyto xumuto : y4yeOnuk / T.I'. Jlynmeiiko ;FOxubIii
denepanbHblil yHUBEpCUTET, XUMUYeCKUi PakynbTeT. — PocToB-Ha-Jlony : FOxHbIl (enepanbHbIii
yauBepcurer, 2010. — 232 c¢. — Pexum gocryma: mno noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

2. OO0mas u Heopranuveckas Xumus : yaeonoe nocoobue / B.B. Jlenucos, B.M. Tananos, 1. A.
Henncosa, T.U. [IpoBoBo3oBa ; nox pexn. B.B. Jlenucosa, B.M. TananoBa. — Pocros-Ha-/[oHy :
®ennkc, 2013. — 576 c. : mi., cxeM., Tabm. — (Breiciiee oOpa3oBanue). — Pexxum TocTyma: mo o muckKe.
— URL: http://biblioclub.ru/index.php?page=book&id=271598

3. Mudraxoa, H.III. OOmas u HeopraHumdeckas xumus : ydeOHoe mocobme / H.II.
Mudrtaxosa, T.I1. Ilerposa ; moxn pen. A.M. Ky3nenoBa ; MunuctepcTBo 00pa3oBaHUs U HAYKH
Poccenn, Kazanckuli HAallMOHANIBHBIN UCCIIEA0BATENIBCKUI TEXHOJIOTMYECKUI yHUBepcuTeT. — Kazanp
: Kazanckuit HayyHO-uccenoBaTenbCkuii Texnonoruueckuii yausepeutet (KHUTY), 2017. — 408 c.
: TaouI., CXEM., A1 — Pexum JIOCTyMa: 1o MOJIITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560885

4. Cemenos U. H., Xumus: Yueonuk ais By30B / Cemenos U. H., [lepdunosa 1. JI. - CII6. :
XUMUM3 AT, 2017. - 656 c. - ISBN 978-5-9388-291-5 - Tekcr : anextponnslii // 9bC "KoncynabranT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN978593882915.html

5. T'munka, H. JI. O6mas xumus B 2 4. YacTs 1 : yaeOHUK 1715 akaieMudeckoro 6akanaBpuaTa
/ H. JI. 'munka ; mox penaknueit B. A. TTonkosa, A. B. babkoBa. — 19-e u3., mepepad. u jgomn. —
Mocksa : U3narensctBo FOpaiit, 2016. — 364 c. — (bakanaBp. Axanemuueckuit kypc). — ISBN
978-5-9916-7398-3. — Tekcr : oanekrponnsii // OBC IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/392314

6. @.A. Araesa JlabopaTopHBIif MpaKTHKYM IO XUMUU.- Brnanukaskas, 2013

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Cunopos B.U., O6mas xumus : Yueonuk / Cugopos B.U., ITnaronosa E.E., Hukudoposa
T.IL. - M. : U3marensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-886-9 - Tekcr : anekTpoHHbI#H //
9bC "KoHCcynbTaHT cTyneHTa" : [caliT]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938869.htm

2. Jlmoua P.A., CnipaBo4HWUK 10 00IIel u Heopranuvdecko xumuu / Jluguu P. A. - 2-e u3n.,
ucnp. u jpon. - M. : KomocC, 2013. - ISBN 978-5-9532-0465-1 - Tekct : snektpoHHbIi // IBC
"KoHcynbTaHT cryaeHTa" : [caiT]. - URL
https://www.studentlibrary. ru/book/ISBN9785953204651 html

3. Bocrpukosa H.M., Xumus : yue6. nocobue / Boctpukosa H. M. - KpacHospck : CDY,
2016. - 136 c. - ISBN 978-5-7638-3510-6 - Tekcr : anekrponnsiit // ObC "KoncynbTaHT cTyneHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785763835106.html
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4, Cracp, H. ®. CnpaBouHuk 1o o6uieil 1 HEOPraHUYECKON XMMUHM : Y4eOHOE TT0CO0HE st
npukiagHoro 6akamaspuara / H. @. Ctack. — 4-e u3n. — Mocksa : U3gatensctBo FOpaiit, 2016. —
92 c. — (Yuusepcuretsl Poccun). — ISBN 978-5-9916-6523-0. — Texkcr : anekrponnsiii // IbC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/389205

B) NporpamMMHoe obecriedenue u MurepHer-pecypcbl

ObecrieueH TOCTYN K COBPEMEHHBIM MPOGECCHOHATBHBIM 0a3aM JTaHHBIX, HHPOPMAITMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (oubmnorexka COI'Y):
— DIekTpoHHas OMOIMoTeKa y4eOHBIX MaTepHaIoB 1o XxuMurhttp:// www.chem.msu.su/rus/elibrary/

— Xumnueckuii nopran Chemport.ruhttp://www.chemport.ru
— Hayuno-monyisspHbIi skypHaI «XuMust 1 ku3Hb»  https://www.hij.ru Mendeleev.info — o
XMUMHH U XUMHKaX https://mendeleev.info/

— Caiit aucranuuonHoro ooydyenus COI'Y http://IK.nosu.ru/
IBC «YuuBepcurerckass Oudauoreka ONLINE» — obecneunBaer noctym K Haumbolee
BOCTPEOOBAHHBIM MaTepuaiaM y4yeOHOW W HAy4yHOW JUTEepaTyphl MO BCEM OTpacisM 3HAHUM OT
BEAYIINX POCCHICKHUX M31aTENbCTB. Pecypce conep ut yaeOHUKH, yaeOHbIe mocoOus, MOHOTpaduH,
NepPUOANYECKUE HM3IaHMsI, CIPAaBOYHHUKH, CIOBApH, SHIMKIONEANH, BUICO- U ayauOMaTepHallbl,
WUTIOCTPUPOBAHHBIE U3/IaHUS 110 UCKYCCTBY, XYIO’KECTBEHHYIO JIUTEPATYpPy U B HACTOSILIEE BPEMS
coaepxuT nout 100 ThIC. HAMMEHOBAHUU.
TpeOyercst perucTpanus.
. IBC «Hayunasi 31ekTpoHHas OmOamoreka eLibrary.ru» — xpynaeiimas B Poccun
JIEKTPOHHAS OMOIMOTEKa HAYIHBIX TyOIMKaInii, 001a1aromas 60raTbiIMi BO3MOKHOCTSIMH ITOMCKA
U aHalu3a HayyHOW MH(pOpManuu, 00eCreunBaeT POCCHUIICKUM YYEHBIM AJIEKTPOHHBIN JIOCTYH K
BEIyIIIMM MHOCTPAHHBIM HayuHbIM u3fgaHusM. Ha cerogus nocerurensim eLIBRARY.RU noctynusr
pedeparsl U MOJIHBIE TEKCThl Oosnee 38 MJIH HAy4YHBIX MyOJMKalUMid U MATEHTOB, B TOM YHUCIIE
ANEKTpOHHBIE Bepcuu Oosee 5600 poccHMUCKMX Hay4YHO-TEXHUYECKHUX >KypHayoB. Ceime 4500
POCCUHCKHUX HayYHBIX KYPHAJIOB pa3MeIllleHbl B 0€CIIATHOM OTKPBITOM AocTyre. CaMoCTOsITeNbHAS
perucTpanus Ha caure.

. YuauBepcanbHass 0a3a pganHbix East View — nomHoTekcTtoBbli goctyn k- 80
HaMMEHOBAaHMIM Hay4yHbIX KypHaioB. Jlorun: Khetagurov. ITapons: Khetagurov.
. IBC «KoHCYJbTAaHT CTyJeHTa» — CTyJCHUeCKas JIIEKTpOHHas OHOIMOTEeKa TIO0

MEJIUIIMHCKOMY U (papMareBTUUeCKOMy OOpa3oBaHUIO, a TaKXKe IO E€CTECTBEHHBIM W TOYHBIM
HayKaM B IIEJIOM.

TpeOyercst peructparusi.

. 9BC «lOpaiiT»y — o0Opa3oBareibHasi Cpelia, BKIIOUAIOIIAs BUPTYaIbHBIH YUTATBHBIN 32l
y4e€OHUKOB U Y4€OHBIX ITOCOOMI OT aBTOPOB U3 BEIyLIMX By30B Poccuu 1o BceM HamnpaBiIeHUSM U
CHENUATBHOCTSM, TpeIIaracT MpernojaBaTeNisiM BO3MOXHOCTh HCIONB30BaHUs KoHCTpykTOpa
TMOKUX KYpCOB, C TOMOLIBI0 KOTOPOTO MpEenojaBaTesib MOXKET CO3/aTh CBOW YHUKAJIbHBIN Kypc U
aJaliTUPOBaTh €ro T1ojJ 00pa3oBaTeNIbHbICE MPOTPaMMbl  pPa3HBIX YPOBHEH IMOJTOTOBKH.
https://urait.ru/info/courses?utm_sour...m_campa TpeOyercs perucrpanus.

. Polpred.com — oTkpbiTas 3JeKTpOHHas OWOMHOTEuYHas cucTema <«JlemoBble CpejcTBa
MaccoBOM WHGpOpMaIMK» TpeIaraer A0CTynm K cTarhsiM 600 JelnoBBIX Traser, >KypHaJoB,
uH(pOpMareHTCTB ¢ apxuBoM 3a 20 net, 0630p CMMU; mo3BoIsIeT OCYIIECTBIATh HHTEPHET TIOUCK,
MIPOCMOTP | 3arpy3Ky MaTepuaioB dYepe3 pyOpUKaTop MOWCKa, BEIBOJ HA MeYaTh WM COXPAHCHUE

KOIIUU MaTepUajoB Ui JIUYHOT O UCIIOJIb30BaHUS.
https://www.polpred.com/?ysclid=Inu8u3...2w7734263
. HaumnonanbHasi 3yiekTpoHHasi 6ubamorexka (HIbB) — denepanbhas rocynapcTBeHHas

nH(pOpMallMOHHAs CHCTEMA, IIPeJIaraeT AOCTYI K MEPEBEIEHHBIM B 3JIEKTPOHHYIO (hOpMY KHHTraMm,
BKJIIOYAs pelKMe W IEHHbIEe W3/aHusi, PYKOIHUCH, IHCCepTaluu, aBTopedepartsl, MoHOrpaduu,
W30U3JaHUs, HOTBI, TAaTEHThbI, NEPUOAUYECKYIO JUTEpaTypy M KapTorpauueckue H3IaHUsL.
be3Bo3mesnnblii octyn k oobekraM HOB Bo3MOXkeH depe3 KOMMbBIOTEPHI, PAacHOIOXKEHHbIE Ha
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TEPPUTOPUU  YUTAIBHOIO

3ajJa JJEKTPOHHBIX PECYpPCOB

https://rusneb.ru/?ysclid=Irrpkq2alr745161760
IleyaTHble nepuoanyeckue u3ganus Ha 2024 rox

Hayunoit Oubnuoreku COI'Y.

H906X0)11/IMLII7I IJIA o0ecneyeHns JAHHOH TUCHUILIMHbI KOMILIEKT JJUIEH3HOHHOI0 H

CBOOOIHO PACIIPOCTPAHSEMOT0 MPOTPAMMHOI0 00ecredYeHNsl, B TOM YHCJIe 0Te4eCTBEHHOT 0

NMPOM3BO/ICTBA, a TAKIKE YJIEKTPOHHbIE OUOJINOTEYHbIe CUCTEMBI, ¢ KOTOpbiMu y COT'Y
HMeeTCsl 1eiiCTBYIOIIMIA I0TOBOP:

Ne HauMenoBanue Ne norosopa(siuneH3ust) Crpana
n/n NPOU3BOIUTETb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
9 Windows 10 Pro for Ne 4100072800 Microsoft CHIA
" | Workstations Products (MPSA) or 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) or 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CHLIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanms Sunrav | Ne468 ot 03.12.2013 UIT Poccus
| WEB Class Cynrarymun P.T.(6eccpouno)
[Tporpammuoe oGecnieuenue 1C: | Ne CZI/108 ot 29.08.2017 Poccus
13 [Tpeanpustue. Byxranrepckuii (MakcuMyM-coT) 6eccpodHO
"| Yuer. Tunosas konpurypamus 8
ceTeBasi BEpCUsl
Cucrema KOMITBIOTEPHON JInuensust FSF/Debian
14. | Bepctku MikTex (CBobOoHOE TIPOTPaMMHOE
obecniedenune) (6eccpovHo)
15. | Kasperksy Endpoint Security Jo0 22.01.2024 Poccust
[Tporpammuoe obecnieuenue it | CBOOOAHOE MPOrpaMMHOE CIOA
16. | penakTUPOBAHUS XUMHIECKUX obecneuenne(beccpouHo)
dopmymn Isis Draw
Cucrema noucka TEKCTOBBIX Ne ot 22.01.2043 Poccus
17. | 3aumcTBOBaHUM (meiictBuTenen no 22.01.2025) ¢
«Antunnaruar.BY3» OAO «Awntu-Ilnarunary
[Tporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccust
18. | [Ipeanpustue 8.3 Ynpasienue «Maxkcumym»(6eccpodHO)

TOPTOBJICH

32




[IporpammHuoe obecrieueHue NeCJI./ Ne126., 01.07.2020r. Poccus
19. | 1C:3apmara u Kaapbl «MAKCHUMVYM-
TOC.yYpEKJICHUS 8 CODTy» 6eccpouHo
20 [IporpammHoe obecnieueHue NeCJ1/76 01.03.2017T. Poccus
"| 1C:6r0mxKer. «MaKCUMyM-cohT» (6ecCpOUHO)
ABTOMaTH3UpOBaHHasA cucteMa | CBUAETENBCTBO O cory
«Ymnpasnenue —Jlekanatr bPCy» roCyJIapCTBEHHOW PErucTpaluu
21. nporpaMmsl Uit O9BM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Iporpamma qist 9BM «bank Pazpaborka COI'Y cory
BOTIPOCOB ISl KOHTPOJIS CBuUIETENBCTBO O
3HaHUN» roCy/1apCTBEHHOW PEerucTpaluu
22.
nporpaMmsl Juist O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
[Tmansr BO Ne2191-24, ot 12.01.2024 r. Poccus
23. (Tex.mogmepxkka 110 26.02.2025 r.)
000 JIMMHUC
[Tnansr CITIO 12.01.2024 No2192-24 Poccus
24. (monmucka H OOHOBJICHUS J10
16.02.2025)
[10 JIa6opaTopuun MMUC Nel157-23 ot 29.03.2023 OOO Poccus
o5 (Hexanar, 1K, BenomocTy, JIMMUC
" | TecTupoBaHHe, UHTEPHET
paciMpeHue u ap.)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
26.
N, A.Cepreesuu
27 «l"amakTuka» 00O T'anaktuka UT noroBop Ne | Poccus
' 120320/11/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO T'anaktuka UT norosop Ne | Poccus
8. | YIEKTPOHHOTO 120320/J1/A ot 14.03.2022
JIOKyMEHTO00O0poTa
29 MOODLE Becruiataoe CIIIA (6ecruiatHoe
' POCCHIICKOE)
30 «["anaktuka PY3» JInuensus 6eccpounas Poccus
31 JInuHbli KaOMHET aOUTypUueHTa | JlumeH3us OeccpouHast Poccus
39 JIn4HbIi KaOUHET JInuensus 6eccpounas Poccus
* | cryneHTa/coTpyaHUKa
DJeKTpoHHas ONOIHOTEKA https://dvs.rsl.ru Poccus
33. | muccepranuu u aBTopedeparoB | Tpebyercs perucrpanus B
PI'b(OB/] PT'b) 6ubmmnoreke COI'Y
OBC"YHuBepcuterckas https://biblioclub.ru Poccus
34 ouomoreka ONLINE" TpeOyercss  perucTpamus B
' 6ubmuoreke COI'Y
OBbC «Hayunas osnextponHnas | http://elibrary.ru. Poccus
35.

6ubnuoreka eLibrary.ru»
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Tpebyercs perucrparms B

OubIMoTeKa 1o MeIUIUHCKOMY | 6ubmamoreke COT'Y
37. | 1 hapManeBTHIECKOMY
00pa3oBaHuIO, a TAKkKeE IO
€CTECTBEHHBIM M TOYHBIM
HAyKaM B IIEJIOM.

o6ubmuoreke COI'Y
VYHuBepcanbHas 6a3 TaHHBIX https://dlib.eastview.com CHIA
36. | East View
ObC «KoncynbTanT cryaentay | http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHAs Tpebyercs perucTpanus B

YUTAIBHBIN 321 y4eOHHKOB U
38. yueOHBIX TOCOOU OT aBTOPOB
U3 BeIymux By30B Poccuu no
BCEM HAIIPaBJICHUSIM U

3bC «Opaiit» - www.biblio-online.ru Poccust
oOpasoBartesibHas cpea, Tpebyercs perucTpanms B
BKJIFOUAOIIAS BUPTYaJIbHbIN oubmmorexke COI'Y

CHEHUAILHOCTAM
39 KOII (moMeH Ha siHIIeKCe) becrutatHoe (nepeBeneH B pexxuM | Poccust
' MIPOCMOTPA)
40. Pycl'apn OecIuIaTHOE Poccusa
41, ViPNet Poccus
42 | BKC Otkpertoe [10 OecruiatHoe

10. MaTepuaIbHO-TeXHHYECKOE OCHAILEHHE

HanMeHnoBaHmue momenieHuii AJisi MPOBEISHUS BCeX BUJOB YI€OHOM e TENbHOCTH, TTPEyCMOTPEHHON
y4eOHBIM IUTAaHOM, B TOM YHCJIE TIOMELICHUS AJIS CAMOCTOSITENIFHOM paboThl, ¢ yKa3aHHEM IIepPeYHs] OCHOBHOTO
000pyoBaHusl, y4eOHO-HAIISJHBIX TOCOOHH 1 UCIIOJIb3yEMOr0 MPOTPAMMHOI0 00ECIIeYEHUS

Anpec
(MecTOIoJI0XKEeHNE)
MOMEUIEHUH 115
IIPOBEACHUA BCEX
BUJIOB y4eOHOM
JIeSITEIIEHOCTH,
MIPEAYCMOTPEHHOM
y4e0OHBIM IDTAHOM (B
cily4yae peanu3anuu
00pa3oBaTeIbHON
MIPOTPaMMBI B CETEBOM
dbopme
JIONIOJTHUTENBHO
YKa3bIBaCTCsA
HAaMMCHOBAHHEC
OpraHM3alii, ¢
KOTOPOi1 3aK/II0UEH
JIOTOBOD)

Y4eOHbIe ayTUTOPUH IS IPOBEICHUS 3aHATHH JIEKIMOHHOTO THIA, CEMUHAPCKOT'0 THIIA, KYpPCOBOTO
NPOEKTHPOBAHMS (BBINOJHEHMsI KYPCOBBIX PadOT), FPYNIOBIX U MHAMBUIYAJIbHBIX KOHCYJIbTAIIMH, TEKYIIIETrO

Poccuiickas
Denepanus, 362025,
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KOHTPOJIS ¥ IIPOMEXKYTOYHOW aTTECTALNH, a TAK)KE CAMOCTOSITEIIbHOM paboThl 00yYaroIMXCs:
MPEToAaBaTENbCKUH CTO, CTYI, CTOJBI U CTYJIbs A1 0Oydarommxcs, kadeapa.

O6opynosanue: [Ipoekrop Epson EB — 735Fi. KomiutekT mocTtaBku: (KperuieHne AJIst IPOEKTopa, IIHYP
IMTAaHUS IPOEKTOPA, MArHUTHO-MapKepHas nocka — 1mr, Hoyroyk «AMCUDJITEXHO» - 1t

C MPOTPaMMHBIM 00€CIIEYEHHEM, BBIXOJJOM B ce€Th HTEpHET M JOCTYNIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBatensHyto cpexy COI'Y.

[porpammuoe obecmeuenme: Windows 7 Professional, Office Standard 2016, Cucrema TectupoBanust Sunrav
WEB Class, Cucrema xommbroreproii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe
obecreueHue 1t peIaKTUPOBaHus xuMudeckux hopmy Isis Draw, CructemMa morcka TeKCTOBBIX
3auMcTBOBaHUl «AHTUIUIarnaT.BY3», Ilporpamma n1st 9BM «baHk BOIpOCOB Isl KOHTPOJIS 3HAHUI,
VSDESK, Ycayru cBszu (noctyn k cetu uareprer), MOODLE, JIn4nblii kaOUHET CTYJCHTa/COTPYAHHKA,
KOII (nomen Ha sunpekce), Pycl'apa, ViPNet

Pecniy6inka CeBepHast
OceTus — AnmaHus,
ropoa Brnagukaskas,
yin. BaryTuna,
oM 44-46, yaeOHbII
kopimyc Ne 7,
aya. Ne 604

YueOHbIe ayTUTOPUH AJIsl IPOBEJCHUS 3aHATHH JIEKIIMOHHOTO TUIIa, CEMHHAPCKOTO TUIIA, TPYIIOBBIX U
VH/IMBH/YaJIbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOJIS U TPOMEXYTOUHOH aTTECTAlNH, a TAKXKE
CaMOCTOATENHHON PabOTHI 00YUAIOIMINXCS: TIPETIOIABATEIBCKHH CTOI, CTYJI, CTOJBI U CTYJIbS AT
oOyuaromuxcs, Kapenpa.

O6opynosanue: [Tpoekrop Epson EB — 735Fi. KomiutekT mocTtaBku: (KperuieHne AJIst IPOeKTopa, IIHYP
IMTAaHUS IPOEKTOPA, MArHUTHO-MapKepHas nocka — 1, Hoyroyk «AMCUDJITEXHO» - 1t

C IPOTPAMMHBIM 00ECIIEYCHNEM, BBIXOJIOM B CETh IHTEPHET U AOCTYIIOM B JIEKTPOHHYIO HH(OPMAIFIOHHO-
obpazoBatensHyIo cpexy COI'Y.

IMporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav
WEB Class, Cucrema xommbroreproii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe
obecrieueHue Uil peIaKTUPOBaHus xuMideckux hopmy Isis Draw, Cructema morucka TeKCTOBBIX
3auMcTBOBaHUil « AHTHIUIarHaT.BY3», IIporpamma st 9BM «baHk BOIpOCOB st KOHTPOJIS 3HAHUI,
VSDESK, Ycayru cBszu (noctyn k cetu uareprer), MOODLE, JIn4nblii kKaOUHET CTYACHTA/COTPYIHHKA,
KOII (nomen Ha singexce), Pyclapn, ViPNet

Poccuiickas
®Denepanus, 362025,
PecnyOmmka CeBepHast
OceTus — Anagus,
ropoa BrnaaukaBkas,
yi. Barytuna, mom 44-
46,
yaeOHbIi Kopiryc Ne 7,
ayna. Ne 606

JlabopaTopuu: KOMNBIOTEPHbIE KJIACCHI AJIs1 IPOBEACHUS TEKYILETO KOHTPOJIS U MPOMEKYTOUHON
aTTeCTallui, a TaKXKC CaMOCTOSITEIbHOU pa60TI>I 06y‘IaIOHII/IXC$IZ HpeHOI{aBaTeJ‘ILCKHﬁ CTOJI, CTYJI, CTOJIbI U
CTYJIbA AJIA 06y‘IaIOHII/IXC$I.

Ob6opynoBanue: IHTepaKTHBHOE MYIbTHMEINHHOE 000PYIOBaHUE (TOCKA, TPOSKTOP), KOMITBIOTEPHI IS
KOMIBIOTEPHOI'O KJIaCCa B KOMINJICKTE - € IPOIrpaMMHBIM O6€CH€‘IGHI/I6M, BbIXOAOM B CC€Th I/IHTepHCT u
JIOCTYIIOM B 3IIEKTPOHHYIO HH(OpMAIOHHO-00pazoBatenbHyto cpeny COI'Y;

IMporpammuoe obecrnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav

Poccuiickas
®Denepanus, 362025,
Pecniyonmuka CeBepHast
Ocetns — AnaHus,
ropox Brnannkaskas,
yi1. Barytuna, nom 44-
46, yueOHbIl KOpIyC

WEB Class, Cucrema xommbroreproii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe Ne 7,
obecreueHne Uil peIakTUpOBaHus xuMideckux hopmy Isis Draw, Cructema morcka TeKCTOBBIX ayn. Ne 602
3auMcTBOBaHUil «AHTHIUIarHaT.BY3», IIporpamma i OBM «baHk BOIPOCOB 7151 KOHTPOJIS 3HAHUI,

VSDESK, VYcayru cBsizu (noctyn k cetu uareprer), MOODLE, JIu4Hblii kaOUHET CTYACHTA/COTPYIHHUKA,

KOII (momen Ha sinzekce), Pycl'apa, ViPNet

Bubanoreka, B TOM YHncie YUTAIBHBIHA 32J1: CTOJIBI U CTYJIbs JIJIsl 00YYaIOIINXCsl, KOMITBIOTEPHI B Poccuiickas

KOMILJIEKTE — C IPOrPaMMHBIM 00eCIIeYeHHEM, BEIXOIOM B ceTh HTEPHET U JOCTYIIOM B JICKTPOHHYIO
HHPOpPMaIMOHHO-00pa3oBaTensHyI0 cpexy COI'Y

Iporpammuoe obecnieuenune: Windows 7 Professional, Office Standard 2016, Cuctema tectupoBanust Sunrav
WEB Class, Cucrema xommnbioreproii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe

®Genepanus, 362025,
Pecniyonuka CeBepHast
Ocetnsa — Ananus,
ropoj BragnkaBkas,

obecredeHne 1Jisl pelakTUpoBaHus xuMudeckux ¢opmy Isis Draw, Cructema nmorcka TeKCTOBBIX yIL
3auMcTBOBaHUN «AHTUIIIaruat.BY3y, [Iporpamma ans 9BM «baHk BOpOCOB st KOHTPOJIS 3HAHUI, Ieperenu/Barytuna,
VSDESK, VYcayru cBsizu (noctyn k cetu uareprer), MOODLE, JIu4Hblii kaOUHET CTYJIeHTa/COTPYAHHKA, oM 16/19, yueOnsrit
KOII (nomen nHa siuaexce), Pyclapa, ViPNet kopiryc Ne 6
«HarmoHanbHast s1eKkTponHas 6udnuotexay OIBY «PI'by, «O6pasosarenphas miatdopma FOPANTY,

ObC"YHnuBepcuterckas 6udnmoreka ONLINE" | DBC «Hayunast anextponHast oubnroreka eLibrary.ruy,

YuuepcanbHas 0a3 nanubix East View, ObC «KoHcynbraHT cTynentay «MeauiuHa. 31paBooXpaHeHue

BO», Unpopmannonno-ananmutuueckas cuctema SCIENCE INDEXOOO HAYUHA S OJIEKTPOHHAA

BUBJIMOTEKA (RU), YauBepcansHsie 6a361 maHHBIX «IBUCy»

JladopaTtopusi O61ieil 1 HeopraHu4ecKoO XMMUM JIJIs1 IPOBECHUS 3aHITUM CeMUHApCKOro tuna, | Poccuiickas
Nab0paTOPHBIX 3aHATHIA, KypPCOBOT'O MTPOSKTUPOBAHUS (BHIMIOTHEHUS KYPCOBBIX paboT), rpymmoBsix | Denepanms,

1 MHJIMBUIYaIbHBIX KOHCYJIbTAIINMN, a TAKYKE CAMOCTOSTEIILHOM PadOThl 00YYarOIIUXCS: 362025,
MIPETIOIaBaTEIbCKHUI CTOI, CTYII, JIAOOPATOPHBIE CTOJIBI U CTYIbBS JUIsl 00yJaromuxcs, kKadeapa, PecniyGOnuka

KJIacCHast JOCKa.
O6opymoBanne: MuTepakTrBHas mocka Smart Board, mpoekimorHoe My IbTHME THIHOE
obopynioBaHue (KOMIBIOTEP, IPOEKTOP, SKPaH) ¢ MPOrPaMMHBIM 00ECTICYeHUEM, BBIXOZIOM B CETh
WHTepHeT 1 JOCTYIOM B JIEKTPOHHYIO HH)OpMaHoHHO-00pa3zoBarenbhyio cpeay COI'Y.

Cesepnas Ocetus
— Aranus,

ropos
BnanukaBkas,
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Iporpammuoe obecrieuenue: Windows 7 Professional; Office Standard 2016; Cucrema
kommbroteproii Bepetkr MikTex; Kasperksy Endpoint Security; Crucrema TectupoBanmst Sunrav
WEB Class; [IporpamMHoe obecrieueHue Uisl pelakKTupoBaHus Xxumudeckux Gpopmyot Isis Draw;
Cucrema Moucka TEeKCTOBBIX 3aUMCTBOBaHUH «AHTHIIAarnat.BY3y»; [Iporpamma aiis O9BM «bank
BOIPOCOB JJIsl KOHTpois 3HaHui»; VSDESK; Yemyru cBsizu (noctym k cetn untepHet); MOODLE;
JIEMOHCTPAIMOHHBIE U y4eOHO-HATIIAHBIE TOCOOUS (BUACOTPE3CHTAITHS).

Jlaboparopuoe obopynosanue: lllkad BriTsKHOMN ¢ monBoaoM Boel [IIB HBK — 2 miT.
[Iputouno-BeITsbKHAs ycTaHOBKA (2 mkada). Becsl mabopatopusie npenmsuonnsie ET-30011 — 1
IIT.

Becol maboparopssie anekrpornbic BM5101 — 2 mit. YueOHo-n1aboparopHsiii komruieke "OO0rias u
Heopraundeckas xumus" — 2 wt. Goromerp KOK-3-01- 1 mr. [xad cymmnpasit SNOL — 1 mrt.
Nonomep U-510 (crangaprasrii)-1 mt. Kamopumetp "Dxcnept 001K"- 1 mt. Kongykromep
Okenept 002-2-6H- 1 mt. Mukpockon ouHokynsipaeiid "Mukmen-1"- 1 mt. HarpeBarensHas minrta
ES-H3040- 1 wrt. Pedpakromerp UPD-454b2M c moacsetkoit — 1 wt. pH-metp 150 MU- 2 .
Memanka marautaas ¢ mogorpesom [19 6110- 2 mt. Hedemomerp « HOM»-1 mT.

yi1. Batytuna, oM

44-46,
y4eOHBIN KOpIyC
No 7, aya. Ne 609

36




11.

JIuct oOHOBJICHUS/aKTyaTN3AINH
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