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HUKJI0Basi KOMHUCCHUSI arPOHOMHUHU U TEXHUYECKHUX crenuaJbHOCTel

ITporoxoin ot 05.02.2026 mporokoin Ne 7

3aB. kadenpoii AnexceeBa Haranbs ['enHanpeBHa



Buzuposanmue PIL/I x5 ucnonnennsi B ouepeHOM y4eOGHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2026-2027 yue6GHOM TOy Ha 3aceTanuy Kadheapsl
NHKJI0BAasi KOMHCCHSI aTPOHOMHH U TEXHHYECKHX CHEUAJbHOCTeI

IIporokomor _ 2026r. Ne
3aB. kadenpoit AnekceeBa Haranbs ['eHHagpeBHA

Buzuposanmue PIIJI ns ucnonnennsi B ouepeHOM y4eOGHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyX/IeHa U 0100peHa st
ucnoyiHeHus B 2027-2028 yueOHOM ro1y Ha 3aceqaHnuy Kadeapbl
NHKJI0BAasi KOMHCCHSI aTPOHOMHH U TEXHHYECKHX CHEUAJbHOCTeI

IIporokomor _ 2027r. Ne
3aB. kadenpoit AnekceeBa Haranbs ['eHHagbpeBHA

BusupoBanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa st
ucnoyiHeHus B 2028-2029 yueOHOM roy Ha 3aceqaHuy Kadeapbl
HHKJI0Basi KOMUCCHSI aTPOHOMHUM H TEXHHYECKHUX CIIeNHATbHOCTEH

[Iporoxomor 2028 . Ne
3aB. kadenpoit AnexkceeBa Haranbs ['enHanpeBHa

BusupoBanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucnoyiHeHus B 2029-2030 yueOHOM roay Ha 3aceqaHuy Kadeapsl
HUKJIOBAsi KOMHCCHSI ArPOHOMUHU U TEXHHYECKUX CHEIHATbHOCTEI

[Iporoxomor 2029r. Ne
3aB. kadenpoit AnexkceeBa Haranbs ['enHanpeBHa



1. HIEJIX ¥ 3BAJAYH OCBOEHUSA U CIMITJINHBI

1.1|<i>Henu:</i> ©opMUPOBaHUE Y CTYACHTOB IIPEACTABICHHS O XUMUYECKON COCTABISIONIEH €CTECTBEHHO-HAYYHO! KapTUHBI
MHpa KaK OCHOBBI IPUHATHS PEIICHNH B )KU3HEHHBIX M IIPOM3BOJICTBEHHBIX CHTYAIHAX, OTBETCTBEHHOTO TTOBE/ICHNUS B
MIPUPOJHOI cpefe.

1.2|<i>3amgaun:</i> 1) chopmMupoBaTh NTOHUMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHUX TPOIIECCOB U SIBJICHHUH B
OKpY’KalomIel cpese, MeJI0CTHON HaydHOW KapTHHBI MUPA, B3aMMOCBSI3M H B3aNMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHS COCTABIATH (POPMYITB HEOPTAaHUIECKUX M OPTaHUUECKUX BEIIECTB, YPAaBHEHHS XMMHYIECCKIX
peaxmuii, OOBSCHATD UX CMBICI, HHTEPIPETHPOBATH PE3yIBTATHl XHMUIECKHUX SKCIICPUMEHTOB,

3) chopMHupOBaTH HABBIKHM MTPOBEACHUS MPOCTEHITNX XUMUIECKUX SKCIICPUMEHTAIBHBIX UCCIEIOBAHUH C
coOJIrOICHIEM TPABUIT OE30MACHOTO OOpAaIlCHHS C BEIIECTBAMHU U 1a00pAaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS HCIIOIH30BATh UHPOPMAIIUIO XUMHUUECKOTO XapaKTepa U3 Pa3InYHbIX HCTOUHUKOB;

5) copMupoBaTh YMEHHUS IPOTHO3UPOBATH MOCIEACTBUS CBOCH NEITEIBHOCTH U XUMHYCCKUX TPUPOTHBIX, OBITOBBIX
Y MPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopMHPOBATH MIOHUMAHUE 3HAYNMOCTH JOCTHKCHUN XUMUYECKON HAYKH U TEXHOJIOTUH JUTsl Pa3BUTHS
COLMANILHOW U MMPOU3BOJICTBEHHOM cdep

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL: ovIl

2.1|TpeGoBanus K npeABapUTeIbHON MOATOTOBKE 00y4alOLIerocs:

2.1.1|OcBoeHue Kypca XUMUU HIKOJIbHOI OCHOBHOI 00pa30BaTeIbHON IPOrpaMMbl

2.2(IncuMnJMHbI M NTPAKTUKH, JUIS1 KOTOPBIX OCBOEHHE JaHHOW AUCHMIJIMHBI (MOAYJIs1) HEOOXOAUMO KAK
npealIecTByIOLIEe:

2.2.1|be3onacHOCTb )KU3HEACATECIBHOCTH

3. KOMIIETEHIIMX OBYYAIOIET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOAyJis)

OK 01:Bb16upaTh cnnoco0bl pemenus 3a1a4 NpoeccHOHAIbLHOM 1esITeTbHOCTH MPUMEHUTEIBHO K PA3JINYHbIM KOHTEKCTAM

3HaTh:

- 00s1acTh MPOo(eCCHOHATIBHOM JeITENbHOCTH;
- 00BEKTHI MPOPECCHOHANBHOM JeATETbHOCTH.

OK 01:Bb16upaTh cnnoco0bl pemenus 3a1a4 NpogeccHoOHAIbLHOM 1esITeTbHOCTH MPUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTAM

YMeTb:

- pemarhb THIOBBIE 3aJ1a4u MPO(HECCHOHATIBHO JesITeIbHOCT Ha OCHOBE 3HAHWH 3aKOHOB MAaTEeMaTHYECKHX M €CTECTBEHHBIX HAaYK C
IIPUMEHEHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

OK 01:Bb10upaTth cioco0bl penieHust 3a1a4 Npo)ecCHOHATBHOII JesiTeJIbHOCTH IPUMEHUTEbHO K PA3JUYHbIM KOHTEKCTAM

Baagers:

- 3HAHUSAMH CBOel OyayIei npodeccuu ¢ qPyruMu MpoGecCus MU U CISHATBHOCTIMH, MOXKET apryMEHTHPOBAHO 00OCHOBATH CBOM
po¢eCCHOHANBHBIN BBIOOD.

OK 02:Mcnonb30BaTh cOBPeMEeHHbIE CPeICTBA MOMCKA, AHAJIN3a U MHTepnpeTanny HHGopManuu 1 HHGOPMaLHOHHbIE
TeXHOJIOTHH 1JIsl BLINOJIHEHHsI 32124 NPo¢ecCHOHATLHOM JesiTeIbHOCTH

3HaTh:

- IOUCKOBBIE HH(POPMALIMOHHBIE CUCTEMBI;
- QJITOPUTM TTONCKA HHHOPMALHH.

OK 02:Mcnonb30BaTh cOBPpeMEeHHbIE CPeICTBA MOMCKA, AHAJIN3a U MHTepnpeTanny HHGopManuu 1 HHGOPMaLHOHHbIE
TeXHOJIOTHH 1JIsl BLINOJIHEHHsI 32124 MPo¢ecCHOHATLHOM IesiTeIbHOCTH

YMeTh:

- OCYILIECTBIISITH MMOUCK HEOOXOJUMOM HHPOPMAITUH;
- UCTIOJIB30BaTh MH(POPMAIMOHHBIE TEXHOJIOTUH B IPO(ECCUOHATIBHON JIESITENbHOCTH;
- MICII0JI30BaTh HH(MOPMALHIO IS BBIIIOIHEHHS TPO(ECCHOHANBHBIX 33134, TPO(ECCHOHAIBHOTO U IMYHOCTHOTO Pa3BUTHSL.

OK 02:Mcnonb30BaTh cOBPeMeHHbIE CPeICTBA MOMCKA, AHAJIN3a U MHTepnpeTanny HHGopManuu 1 HHGOPMaLHOHHbIE
TEeXHOJIOTHH /151 BbINOJIHEHHs 32124 NP0¢eCCHOHATBHOI NesiTeIbHOCTH

Baagern:

- 3HAHUAMH O COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOTUIX B IPO(YECCHOHAIBHON IeATEIbHOCTH;
- ObICTPBIM U 3()(HEKTUBHBIM HOUCKOM U 0TOOPOM HH(pOpMALUU, HEOOXO0IUMON 1151 3P (HEKTUBHOrO BBINOIHEHUS IPO(ECCUOHATBHBIX
3a/1a4, TPO(heCCHOHANBPHOTO M THIHOCTHOTO Pa3BHTHS.




OK 04:9¢dexTnBHO B3auMO/1eliCTBOBATH H Pa00TATh B KOJJIEKTHBE H KOMaH/1e

3HaTh:

- OCHOBHBIC TIOHSTHSI U MMPU3HAKH KOJUICKTHBA U KOMaH/IbL;
- IEJTOBOE OOIIIEHME;

- IPOLIECCHI MEKIMYHOCTHOTO B3aUMOJICHCTBHS B KOJUICKTHBE M KOMAaH/IE;
- 9Tarnbl KOMaHIHOM paboTHI.

OK 04:2¢¢exTnBHO B3auMoeiicTBOBATh U padoTaTh B KOJJIEKTHBE U KOMaH/e

YMeTb:

- pa6OTaTL B KOJUICKTUBEC U KOMaH/IC,
- B(b(l)eKTI/IBHO 06H1&TI>C$I C KOoJUJIeTaMH, PYKOBOJCTBOM, KIIMCHTAMH.

OK 04:2¢¢exTnBHO B3auMoeiicTBOBATh U padoTaTh B KOJJIEKTHBE U KOMaH/e

Baagers:

- opraHI/Bauneﬁ pa6OTI>I B KOJUICKTUBE U KOMaHIC, B(b(l)eKTI/IBHO 06H1&TI>C$I C KOJIJICTaMH, PYKOBOJICTBOM, KJIIMCHTAMU.

OK 07:CopaeiicTBOBATH COXpPAHEHHIO OKPY Kalollel cpeabl, pecypcocdepeskeHn 10, IPUMEHSITh 3HaHUS 00 N3MEeHEeHNHU KJIMMaTa,
NPHHININBI OepeKINBOro NPOU3BOACTBA, 3P (PeKTHBHO NeliCTBOBAThL B YPe3BbIYANHBIX CHTYALIUAX

3HaTh:

- 00 yCIIOBHSIX OTBETCTBEHHOCTH 32 COXPAaHEHHE OKPYXKAIOIIEH Cpebl, pecypcocOepekeHus;
- IEHCTBHS B YpE3BBIYANHBIX CUTYAIIHAX;
- IOPS/IOK M NIPaBUJIa OKa3aHUs IEPBOM MOMOIIIH.

OK 07:CopaelicTBOBATH COXpPAHEHHIO OKPY Kalollell cpeabl, pecypcocdepeskeHn 10, IPUMEHSITh 3HaHUS 00 N3MeHeHNH KJIuMaTa,
NPHHININBI OepeKINBOro NPOU3BOACTBA, 3P (PeKTHBHO NeliCTBOBAThL B YPe3BbIYANHHBIX CHTYALIUAX

YMeTh:

- OpraHU30BbBIBATh U MPOBOJUTH MEPOIIPHUATHS 10 COXPAHEHHIO OKPY’KalOIIEei cpelibl, pecypcocOepekeHuIo;
- IEHICTBOBAThH B YPE3BBIYAMHBIX CUTYAIUSX;
- OKa3bIBaTh NEPBYI0 MEIUIUHCKYIO IOMOIIb.

OK 07:CopaeiicTBOBATH COXpPAHEHHIO OKPY Kalolel cpeabl, pecypcocdepeskeHn 10, IPUMEHSITh 3HaAaHUS 00 N3MEeHeHNHU KJIMMaTa,
NPHHININBI OepeKINBOro NPOU3BOACTBA, 3P (PeKTHBHO NeliCTBOBAThL B YPe3BLIYANHHBIX CHTYALIHAX

Baagern:

- IpUEeMaMH COXpaHEHHsI OKPY)KaIOIIeH cpensl, pecypcocOepexenus, 3QGeKTUBHO NeHCTBOBATE B YPE3BBHIUYAMHBIX CHTYAIHsIX.

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIIMHBI (MOY.JIsT)

Kon HaumenoBanue pasnenoB u tem /Buj | Cemectp / | YacoB | Komneren- | Jlutepatypa | Uurte | Ilpumeuanue
| sangTus sapgarus/ Kvpce uup DAKT.
Pasgen 1. Pasgen 1. OcHoBbl
CTpPOEHNA BeLLeCTBa

1.1 Tema 1.1. CtpoeHne aToMOB 2 2 OK 01 OK 02]JI1.1 JI1.2J12.1 0
XMMHYECKHX JJIEMEHTOB U IPUPOJA OK 04 OK 07 J12.2
XUMUYECKOH CBA3U

1.2 Pemenne 3aganmii mo teme 1.1. 2 2 OK 01 OK 02]JI1.1 JI1.2J12.1 0
CrpoeHne aTOMOB XUMHUECKHUX OK 04 OK 07 J12.2
3JIEMEHTOB U IPUPO/Ia XUMHYECKON
cesizu /Tlp/

1.3 Tema 1.2. 2 2 OK 01 OK 02JI1.1 JI1.2J12.1 0
Ilepuonnueckuii 3akoH u Tabnuua JI.1. OK 04 OK 07 J12.2
Menneneesa /I1p/

Paspen 2. Pasgen 2. Xumnyeckue
peakuum

2.1 Tema 2.1. Tunbl XUMUYECKUX peaKUUi 2 2 OK 01 OK 04)JI1.1 JI1.2J12.1 0
/JTex/ OK 07 J12.2




2.2 Pemenue 3ananuii no teme 2.1. Tursl OK 01 OK [JI1.1 JI1.2J12.1
XUMHUYeCKuX peakuuii /TIp/ 02 OK 04 2.2
OK 07
2.3 Tema 2.2. DnekrponuTryeckas OK 01 OK [JI1.1 JI1.2J12.1
JICCOLMAIMS M HOHHBIH 0OMeH /JIek/ 02 OK 04 J2.2
OK 07
24 JlaGopaTopHas padota ‘“THUIBI XUMHYECKHX OK 01 OK [JI1.1 JI1.2J12.1
peaxuuit” /Ip/ 02 OK 04 2.2
OK 07
Paspen 3. Paspen 3. CtpoeHue u
CBOWCTBA HeopraHn4eckunx seLlecTB
3.1 Tema 3.1. Knaccudukanus, HOMEHKIAaTypa OK 01 OK [JI1.1 JI1.2J12.1
U CTPOEHNE HEOPTaHUYECKUX BEIECTB 02 OK 04 2.2
/JTex/ OK 07
3.2 Pemenue 3anannii no teme 3.1. OK 01 OK [JI1.1JI1.2J12.1
Knaccugukanus, HOMEHKIATypa U 02 OK 04 2.2
CTpOeHHE Heoprannueckux semects /T1p/ OK 07
33 Tema 3.2. ®U3UKO-XMMHUYECKHE CBOHCTBA OK 01 OK [JI1.1 JI1.2J12.1
HeopraHu4yeckux Beuiects. Metasuisl /JIek/ 02 OK 04 2.2
OK 07
34 Tema 3.2. ®U3UKO-XMMHUYECKHUE CBOHCTBA OK 01 OK [JI1.1 JI1.2J12.1
HeOopraHu4yeckux BemiecTB. Hemerammsl 02 OK 04 J12.2
/J1ex/ OK 07
3.5 Tema 3.2. ®U3UKO-XUMHUYECKHE CBOMCTBA OK 01 OK [JI1.1JI1.2J12.1
HeopraHu4eckux seuiectB. OCHOBHBIE 02 OK 04 2.2
KJIacChl HEOpraHMYeCcKuX BeuecTs /JIex/ OK 07
3.6 Pemenne 3ananuit no reme 3.2. @usmnko- OK 01 OK [JI1.1JI1.2J12.1
XUMHUYECKHE CBOMCTBAa HEOPTAaHUIECKUX 02 OK 04 2.2
Bemects /IIp/ OK 07
3.7 Tema 3.3. JTabopatopHas paboTa OK 01 OK [JI1.1 JI1.2J12.1
"NnenTuduKkanus HEOPraHMYECKUX 02 OK 04 J12.2
BentectB" /TIp/ OK 07
Paspen 4. Pasgen 4. CtpoeHue n
CBOWCTBA OopraHn4eckunx seLlecTB
4.1 Tema 4.1. Knaccudukanus, ctpoeHue u OK 01 OK [JI1.1 JI1.2J12.3
HOMEHKJIaTypa OPTaHNYECKIX BEIIECTB 02 OK 04
/J1ex/ OK 07
4.2 Pemienue 3ananuii mo teme 4.1. OK 01 OK [JI1.1 JI1.2J12.3
Knaccuduxkanus, ctpoeHue u 02 OK 04
HOMEHKJIaTypa OPraHUYECKUX BELECTB OK 07
Mp/
43 Tema 4.2. CBoiicTBa OpraHn4ecKux OK 01 OK ([JI1.1J11.2J12.3
coenunenuil. [Ipenensapie n 02 OK 04
HETpeeIbHbIE YIIIeBOA0poab! /JIek/ OK 07
4.4 Tewma 4.2. CBolicTBa OPTaHUIECKHUX OK 01 OK (JI1.1JI1.2J12.3
coenuHenuid. Kucnopozacoaepxkaiue 02 OK 04
coenunenus /JIex/ OK 07
4.5 Tewma 4.2. CBolicTBa OPTaHUIECKIX OK 01 OK |JI1.1J11.2J12.3
COEMHEHMH. A30TCoepKalue 02 OK 04
coenunenus /JIex/ OK 07
4.6 Pemenne 3ananuit no reme 4.2. Coiictaa OK 01 OK [JI1.1 JI1.2J12.3
opranndeckux coeaunenuii /Ip/ 02 OK 04
OK 07
4.7 Jlabopatophas pabora “IIpeBpaieHus OK 01 OK [JI1.1 JI1.2J12.3
OpraHIYecKUX BEIIECTB IPU HarpeBaHuu" 02 OK 04
Mp/ OK 07
4.8 Tema 4.3. OK 01 OK (JI1.1J11.2J12.3 Kpyruslii cron
WneHTudukanus opraHu4ecKux BEUICCTB, 02 OK 04 ko JlHIO0 XMMUKa
UX 3Ha4€HUE U IPUMEHEHUE B ObITOBOH U OK 07 "Bxiag pycckux
IIPOM3BOJICTBEHHON JIESITENEHOCTH XVMHKOB B
yenoBeka /Jlex/ pasBuUTHE
4.9 JlabopaTopHas pabora: “Unenrupukanus OK 01 OK [JI1.1 JI1.2J12.3
OPraHMYECKHUX COSAMHEHUHN OTIENbHBIX 02 OK 04
kaaccoB” /Ilp/ OK 07




Paspgen 5. Pasgen 5. Knunetndeckne un
TepMoANHaMmn4eckme
3aKOHOMEPHOCTU NMpOoTEKaHMWs
XUMUYECKUX peakLuni

5.1 CKOpPOCTh XUMHUYECKHX PEaKIHH. 2 1 OK 01 OK |[JI1.1J11.2J12.1 0
Xumnueckoe paBHoBecue /JIek/ 02 OK 04 J12.2
OK 07
52 Pemenue 3aganuii no reme 5. CKopocThb 2 1 OK 01 OK |[JI1.1JI1.2J12.1 0
XUMHUYECKHUX PEaKIINH. 02 OK 04 J12.2
Xumuueckoe pasHoBecue /I1p/ OK 07
Pasgen 6. Pasgen 6. PacTtBopbl
6.1 Tema 6.1. 2 1 OK 01 OK [JI1.1J11.2J12.1 0
ITonstue o pacrBopax /Jlek/ 02 OK 04 J12.2
OK 07
6.2 Tema 6.2. McciaenoBanue CBOWCTB 2 1 OK 01 OK |[JI1.1J11.2J12.1 0
pactBopos /IIp/ 02 OK 04 J12.2
OK 07

Pasgen 7. Pasgen 7. Xumus B 6bITy 1
NPOVN3BOACTBEHHOWN AEATENbHOCTM

yenoBeka
7.1 Xumus B OBITY M IPOU3BOJICTBEHHOM 2 2 OK 01 OK |JI1.1 JI1.2J12.1 0
JIesITeNbHOCTH uenoBeka /JIex/ 02 OK 04 J12.2
OK 07
7.2 Xumus B OBITY M IPOU3BOJICTBEHHOM 2 4 OK 01 OK |JI1.1 JI1.2J12.1 0
nesitenbHOCTH yenoseka /I1p/ 02 OK 04 J12.2
OK 07
7.3 TMonsenenue nroros /TIp/ 2 2 OK 01 OK [JI1.1 J11.2J12.1 0
02 OK 04 JI2.2J12.3
OK 07

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTEeILHAS 3aNIMCKA

DOHJT OLICHOYHBIX CPENICTB (POPMHUPYETCS OTASIBHBIM JOKYMEHTOM B COOTBETCTBUU ¢ [lonokeHHeM 0 (DOH/IE OLICHOYHBIX CPE/ICTB B
['opHO-AnTaiickoM rocyaapcTBEHHOM YHHBEPCUTETE

1. Haznauenue (oHIa OLEHOYHBIX CpeacTB. OLECHOYHbIC CPEICTBA MPEAHA3HAYCHBI 111 KOHTPOJIS U OLIEHKH 00pa30BaTelbHbIX
JOCTHKEHHH 00y4aromuxcsl, OCBOMBIINX MPOrpaMMy YIeOHOH TUCIUIIIHHBI « XUMUSD).

2. ®OHJ OLICHOYHBIX CPEJICTB BKIFOYACT KOHTPOJIBHBIC MaTEpUAIbI ISl MPOBEICHUS TEKYIEro KOHTPOJISI B hopMe J1ad0opaTOpHbBIX
paboT, TECTOBBIX 3a/IaHH, IPOBEPOUYHBIX pabOT, COOOIICHHIA.

KoHTpobHBIE MaTepHAIBI TS IPOBEICHUS IPOMEXYTOUHOI aTTecTanuu (IudhepeHInpOBaHHOTO 3a4éTa) B HOpME UTOTOBOTO
TECTUPOBAHMS NMPECTaBIICHHI B cucTeMe Moodle Ha caiiTe gasu.ru B 91€KTPOHHOM BHJE.

3. CTpyKTypa u colepikaHue 3aJaHuil pa3paboTaHbl B COOTBETCTBHU C paboyel MporpaMMoi AUCHUTUTHHBL « XHUMUSD».

O1ieHKa BeICTaBIsIETCS B 4-X OalJILHOM LIKaJIE:

— «OTJINYHO», 5 BBICTABISETCS B CIIydae, €clii CTyAeHT BhImoHII 84-100 % 3ananwmii;
— «XOpOILOY», 4 — eciu CTYJIEHT BBIOJHII 66-83 % 3anaHuii;

— «yJOBJIETBOPUTEIBHO», 3 — €ClU CTyIeHT BbinoaHua 50-65 % 3ananuii;

— KHEY/IOBJIETBOPUTENBHOY, 2 — MeHee 50 % 3ananuit

5.2. OueHo4HbIe CpeACTBA 1/ TEKYIero KOHTPOJIst

[IpumepHsbIe TECTHI

Tect no Teme: «CTpoeHue aromay

1. [Ipouecc O2 + H20 + NO2 — HNO3 na3piBaeTcs peakuueit
a) 3aMelleHMs;

0) pasnoxKeHus;

B) COCJTUHCHUS,

r) oOMeHa;

2. Konuuectso Bemectsa (Mouib) B 110,7 T ruipokcua HaTpUst paBHO
a) 0,35;

0) 1,35;

B) 2,7,

r) 3,35;

3. Hemerammnueckue cBOUCTBA 371€MEHTOB IOHMKAIOTCS 110 PALY
a) Ge— As—P;

0) Br—Se-S;




B) N— As — Ge;

r)P-S-0;

4. XMU4YECKHH 3JIEMEHT, aTOMHasi Macca KOTOpOro 24, a 4ucio HelTpoHOB B sipe 12, B MepHOANYECKON CHCTEME HAXOJUTCS:
a) B 3-eM nepuoJie, 2-0ii rpyrmne noOoYHON OArPYIIIIE;

0) B 4-oM mepHoe, 6-0if TpyMIIe IIABHOM HOATPYIIIE;

B) B 4-0M nepuoie, 6-0ii rpyrie moOOYHOH MoArpyImIe;

r) B 3-eM IepuoJie, 2-0l rpyIIe IJ1aBHON NOArpyIe

5. Beluncnure Maccy ocajika Npy CMEIIMBAHUH ST XJIOPUAa HATPHS U HUTpaTa cepedpa.

Kitou.

1-B, 2-B, 3-B, 4-1, 5- 1221

[TpumepHBIe TPOBEPOUHBIE PAOOTHI

IIpoBepounast pabora 1o Teme «TeopHst ANMEKTPOIUTHICCKON TUCCOLIMALIII.

1. Hanumute ypaBHEHUS 3IEKTPOIUTHYECKON NUCCOLUALIUM: a) HUTPATa HUKEILS, 0) CEPHON KUCIOTBL,

B) cynb(aTa aNtOMUHHUS, T) THAPOKCHAA OapHsl.

2. 3anuImuTe MOJIEKYJIAPHbIE U MOHHBIE YPaBHEHHS PeaKLuil, XapaKTepu3yrolue XUMUUECKIe CBOMCTBA COIHON KUCIIOTBL.

3. 3anmmuTe ypaBHEHHS BO3MOXHBIX PEaKIMil B MOJEKYIAPHOM U HOHHOM BHUJIE MEXKIY PAaCTBOPAMH: a) HUTpara cepebpa u
oprodocdara kanus, 0) kapOoHaTa KaJaus U HUTpATa HaTpusl, B) Cylb(aTa MeAU U TUIPOKCUIA HATPUSL.

4. Kakue U3 mepednciIeHHbIX coJeil MoABepraroTCs THAPONU3Y IIPU PACTBOPEHHH B BOJIE, YKAXKHUTE CPEAY PACTBOPA: XITOPHI KaJIHS,
nutpat Meau (II), cynsdur murus?

[TpoBepounas pabora «MeToJ1 3EKTPOHHOTO OanaHca»
MeTo10M 3IIEKTPOHHOTO OajaHca paccTaBbTe KOIMGUIMEHTH B YPABHEHHSX PEAKIHi, YKOKUTE OKUCIUTENb U BOCCTAHOBUTEIB!
P205+C —-P+CO Fe + C12 — FeCl3

[IpoBepounas pabora Ha TeMy «CKOPOCTh XUMUYECKUX PEAKLIUID

1. Kak u3MeHHUTCS CKOPOCTh B3aUMOAEHCTBHS UCXOTHBIX BEIECTB IPpH NOBbIeHnH Temueparypsl ¢ 20 no 60 0 C, ecin
TeMIeparypHblid KO3(QGUIMEHT peakiuu paBeH 27

2. Kak n3menurcs ckopoctb xumudeckoit peakuuu 2NO + C12—2NOCI2, ecnu naBiaeHue ra3oBoi cMeCH yBEIUYUTb B 5 pa3?

5. BeiBeauTe KOHCTaHTY paBHOBecus qanHo# peakuuu : NaCl + H2SO4=NaHSO4+HC1

6.B xaxom HanpaBneHun OyJeT CMEUIaThCsl pABHOBECHE C IIOBBIILICHUEM: a) TEMIIEPATYPhl U 0) NaBJIEHUS VIS CIEIYIOINX 00paTUMBIX
peakumii?

2S02 + 02 [ 2803 + 196 JIx N2 + 02 [J 2NO - 180,7 k/Ix

ITpoBepouHas paboTa Ha TeMy «XUMHYECKIE CBONCTBA METAIIOBY»

1. CocraBbTe ypaBHEHUS peakiMii B3AUMOJCHCTBHS: a) HATPHSI C CEpOid; 0) xKele3a ¢ paCTBOPOM CEPHOI KHUCIIOTHI; B) AIFOMHHHUS C
O6pomoM. B ypaBHEHNH peakiyy (a) yKaXXUTe CTEIEHH OKHCICHHUS 3JIEMEHTOB U PAcCTaBbTE KOI(D(PUIIMCHTH METOIOM SJICKTPOHHOTO
6ananca.

2. Mexy KakuMHM BeLeCTBAMU IIPOU30HIeT XUMUUeCcKas peakuus: a) Me[lb U pacTBop cynbdara xenesa (II); 6) HuHK 1 pacTBOp
nutpara prytH (II); B) Marauii u pactBop Hutpara ceuHna (11)? Hanuimre cooTBETCTBYIONIME YPaBHEHHS PEAKIM B MOJICKYJISIPHON U
COKpalIeHHOH HOHHOH popMax.

ITposepouHas padota Ha TeMy «Kucinopoacoepikalie coeIMHEHUD)

3AJIAHME 1. Onpenenure Kinacchl COEIMHEHNHN U JaliTe HA3BaHUsI BEIIECTB, ((OPMYIIbI KOTOPBIX:

A.C2H5CHO. B. C2H5COOCH3.

b. HCOOH. I'. CH30OH.

3AJAHUE 2. Hanumure ypaBHEHUS PEaKIUH:

A. DraHona ¢ XJIOpOBOIOPOIOM.

b. OkucneHust MypaBbUHOTO allbJIeruia THAPOKCU " I0M Meau (2).

B. YkcycHO# KUCIOTBI C MaTHUEM.

VkaxkuTe TUIBI PeakLui, yCcIoBUs UX ocyllecTBiIeHUs. Ha30BUTE HCXOAHBIE BEIECTBA U IPOAYKThI PEAKIMIA.
3AJAHUE 3. Hanumute ypaBHEHUS peaKIuii, IPHU MOMOIIM KOTO "PBIX MOKHO OCYIIECTBHUTH IIPEBPALICHHS 10 CXEME:
+H20 +CuO Ag20 (am. p-p)

C2H4 v Z CH3COOH.

VkaxkuTe ycI0BHs OCYIIECTBICHUS PeaKLUil U Ha3Ba“HUS BCEX BEILECTB.

3AIAHUE 4. Ilpu oxucnenuu 92 r 3THI0BOTO CHUPTA MOIYIHIN 82 I yKCYCHOTO anbaeruaa. Paccunraiite MaccoByIO JOJIIO BBIXOA
IPOJYKTa PeaKLUu.

Tect o Teme «HemeTamisny

Yacts A

K kaxnomy u3 3aganuii A-1-10 nanel 4 BapuaHTa OTBETa, U3 KOTOPBIX TOJIBKO OJMH IPaBUIIbHBIH.
Al. 3apsn siapa aToma Kanusi paBeH:

1) +12 2)+19 3)+21 4)+29
A2. DNeKTpoHHOE CTPOEHHUE aToMa ATIOMUHUS:

1) 1s2 252 2p6 3s2 3pl 3) 1s2 252 2p3
2) 152 252 2p6 3sl 4) 1s2 2s2

A3. Meramuudeckue cBoiicTa B psany Mg —Ca —Sr ¢ pocToM 3apsija sapa:




1) ycunusarorcst

2) ocnabeBaroT

3)He U3MEHSIOTCS

4) cHayana yCHJIMBAIOTCS, a 3aTEM 0CI1a0eBalOT

A4. K meTanam He OTHOCHUTCS PsJ SJIEMEHTOB:

1) Ca, Zn, Cu 3)B, As, Te
2) Au, Hg, Pb 4) Sc, Sr, Mg
AS. Bua xuMHuecKoi CBsI3U B OKCHJIE KaJIbIUs

1) xoBalleHTHas MOJIspHAst

2) KOBaJICHTHAsI HENOJISIPHAS

3) nonHas

4) metatiueckas

A6. Kakoil anemeHnt o6pa3yeT aM(pOTEpHbIE COCIUHEHMU:

1) 6op 2) UMHK 3) maraui 4) CTPOHIHIA
A7. C KakuM BeIlIECTBOM KEJIE30 HE pearupyer:
1)S 2) 02 3) Hg (NO3)2 4)KJ

AS8.Y aToOMOB HaTpUs U MarHusi OJJHHAKOBOE YHUCJIO:

1) 2;IeKTPOHOB Ha BHEIIIHEM YPOBHE

2) 3NEKTPOHHBIX YPOBHEH

3) npoTroHOB

4) 3NIeKTPOHOB

A9. B ypaBHEHHH pEeakLii MEXy HATPUEM H KUCIOPOIOM KO3 dHUIMEHT nepen GopMysoil HATpHs paBeH:

1)1 2)2 3)3 4)4

A10. OcCHOBHOMY OKCHJIY COOTBETCTBYET (hopMyiia

1) SO3 2)NO2 3) MgO 4) CO2
Yacts B

[Tpu BeIMONHEeHNY 3aqanuii B1 u B2 BeiOepuTe NpaBUIIbHBIC OTBETHI
B1. Xumuueckas peakiusi BO3MOXKHA MEXKILY:

1 )MgO u HCI 3) NaOHu K3PO4

2)Zn u Ba(NO3)2 4)HCl u Ba(NO3)2

B2.B psiny Mg —Ca —Sr:

1) YMeHbIaercs 3aps sjep aToMOB

2) YBennuuBaeTCs YUCIO 3JIEKTPOHOB BO BHELIHEM JJIEKTPOHHOM CII0€
3) YBenuuuBaeTcs paguyc aToMOB

4) YcuinMBarTCs METAIUTMYECKHE CBONCTBA

Yacts C

C1. HanmmmTe ypaBHEHUS peaKIMi, C TIOMOIIBIO0 KOTOPBIX MOXKHO OCYIIECTBUTH CIEAYIOIINE MPEBPAILICHIS:
Ba—BaO—X—Ba(NO3)2.

C2. PactBop xnopuna xenesa(Ill) maccoit 200  u ¢ MaccoBoii goneit 10 % Harpenu ¢ ruapokcunoM Hatpust. Kakas macca ocagka
obpazoBanace?

Kirou:

Al-2, A2-1, A3-1, A4-3, A5-3, A6-1, A7-4, A8-2, A9-2, A10-3
B1-1,B2-3,4

Cl1. 2Ba +02—2Ba0O

BaO + H20—Ba (OH)2 X -Ba (OH)2

Ba (OH)2 +2 HNO3 —Ba(NO3)2 +2H20

C2. Macca ocanka Fe(OH)3 pasna 13,2 rp.

Tect na Temy «IIpenenpHbIe YTrIeBOIOPOIBDY

1. Kakoe cBOHCTBO yKa3bIBaeT Ha NPHHAICKHOCTD YrIIEBOAOPOAA K MPEACTbHBIM COSAUHEHUSIM?

1) yrineBogopon He BCTyHaeT B PEaKLUy IPUCOSANHE "HHUS;

2) MOJIeKyJIa YTJI€BOJOPOIA COCPIKUT TOIBKO G-CBSI3H;

3) yrieBoJopoa He pearupyer ¢ OpOMHOM BOJION;

4) yriaeBoopo/1 BCTYMAeT B PEAKIHMIO 3aMEIIEHHUS C XJI0POM M a30THOH KUCIOTOM.

2. Ykaxute o011yto GopMyIry IpenenbHbIX YIIIEBOIOPOIOB, COASPKAIINX N aTOMOB YIJIEpoJa B MOJICKyIIe?

1) CnH2n+2 2) CnH2n-2 3)CnH2n

3. HazoBute yrineBonopos 0 MEXAyHapOIHOH HOMEHKIAType
CH3 —CH—CH—CH3

CH2 CH2

CH3 CH3

1) 2,3-aqusTHnOyTan 2) 2-3TUn, 3-MeTUINEHTaH 3) 3,4-numeTnirekcan
4. BeibepuTe yrieBoaopoI, B MOJICKyYJIe KOTOPOTO HET IIEPBHYHBIX aTOMOB yIJIepOIa.

1) 2,2,3,3-teTpameTunOyran 3) uzo0yran

2) METHJILUKIIOTeKCaH 4) IUKJIOTIPOTIaH.

5. OCHOBHEBIC IPUPOJAHBIC UCTOYHUKU NPEACIBbHBIX YITIECBOAOPO™A0B — ...




1) atmocdepHblii BO3ayX 2)HedTh U NPUPOIHBII ra3

3) acanbT u 6eH3UH 4) KOKC ¥ TIOJIMATHIICH.

6. Kakue u3 BemecT, ¢ KOTOPHIMH BbI CTAJIKUBAETECH B OBITY, COAEPIKAT MpeeIbHbIE YIIIeBOA0POIbI?

1) kepocuH 2) MbLIO

4)mumieBas coaa 5) yKkcycHas KHcoTa

7. HazoBuTe caMblif pacipOCTpaHEHHBIH B IPUPO/IE MPEAETb "HBIN YTIIIEBOAOPOI.

1) Oyran 2) napadux 3) meTan 4) ma3yr.

8 B kakoif peakyuu Mpy MOIy9eHNN IPEeNIbHBIX YIIIEBOAOPO/IOB [UIMHA YTIEPOJIHOTO CKElleTa YBEITHMUNBACTCS?
1) ruppupoBanus 2) KpeKuHra 3) Bropua 4) Kyueposa
9. VKaKuTe NpOMEKYTOYHOE BEIIECTBO NPU CUHTE3€ OyTaHa 10 cxeMe: 3TaH ---> X ---> OyTaH.

1) u3o0yran 2) OyreH-2 3) aTuiieH 4) 6pomaTaH.

Hamummre ypaBHeHUs peakiuii.

10. C xakuMU U3 NIEPEUUCICHHBIX BELIECTB PearupyeT nponaH?(HeCKOIbKO OTBETOB)

1) 6pom 2) BOZIOpOI 3) azoTHas KucIoTa 4)sTeH

Hanumure ypaBHeHHs peakuuil.

11. HazoBuTe BeuiecTBO, KOTOPOE MOXKHO MOJYYUTh TPEXCTAUIHHBIM CHHTE30M 13 OyTaHa no cxeme: C4H10 — > C4H8 — >C4H9Br
—>7.

1) okran 2) U300KTaH 3) 2,2,3,3-TeTpamMeTHIIOyTaH 4) 3,3-aMMeTHITeKCaH.
12. Ykaxwure 001acTh NPUMEHEHHS AJIKAHOB (HECKOJILKO MPABUIIBHBIX OTBETOB)

1) cuHTE3 OpraHUYECKUX BEIIECTB;

2) UCHONB30BaHNE B KAYECTBE HCTOYHHUKA TEILIA;

3) UcHoNB30BaHNE B KAUECTBE aBTOMOOIIBHOTO TOIIINBA;

4) IPOU3BOACTBO CHHTETHIECKOTO KaydyKa.

Kirou:

1-1,2,3;

2-1

AW W =N PR W

3-
4-
5.
6-
7.
8-
9.
10-1,3

11-1
12-23

Tect Ha TeMy «HenpenenbHble yrIeBOIOPOIb)
Bri0epu 1iudpy npaBUILHOTO OTBETA.
Al. O6was dhopMyiaa HeIpeneIbHbIX YII€BOJOPOIOB Psiia STHIIEHA:

1) CnH2n 2) CnH2n+2 3) CnH2n-2 4) CnH2n-6
A2. I"'omoJior 3THHA:
1) C8H16 2) C5HS8 3) C4H10 4) C6Ho6

A3. JlanabIMH (pOpMYIaMH OPEACTABICHO BEIIECTB:

CH3 — CH(CH3) - CH=CH - CH3

CH3 -CH2 -CH=CH-CH2-CH2 - CH3

CH3 - CH = CH2 - CH(CH3) - CH3

CH= CH - CH(CH3) — CH(CH3) - CH3

CH3 — CH(CH3) — CH= C(CH3) — CH3

1)s 2)3 3)4 4)2

A4. B pe3ynbTare NprUCOSINHEHHUS BOIBI K aIKHHY 00pa3yeTcs. ..

1) anpnerun

2) HenpeeNbHbIN CIUPT;

3) anpzeruy B ciryyae aleTHIeHa U KETOH B OCTAJIbHBIX CIIydasX;

4) anpaerun, eciay TPOHHAs CBA3b HAXOIUTCS HA KPAro [ETH, ¥ KETOHOB B OCTAJIBHBIX CITydasX.
B1. YcranoBure cooTBeTCTBHE MEXTy (POPMYIIOH alKeHa U €ro Ha3BaHUEM.

®dopmyna ankena Hazpanne ankena

A.CH3 -CH=CH-CH2 - CH3

b. CH2 = CH(CH3) — CH3

B. CH3 — CH(CH3) — C(CH3) = CH2

I'' CH2 =CH - C(CH3)2 - CH2 - CH3
1. 3,3-qumeTunneHTex - 1

2. 2,3-qumeTnnoOyreH - 3

3. 2,3-numetunOyreH - 1

4. neHreH - 2

5. 3,3- TUMETHWIINEHTEH - 4

6. 2- METUIIIPOIIEH

C1. CoctaBpTe ypaBHEHHE PEAKIUH:




A) runpupoBaHus alleTUIICHA;

B) xnopupoBaHue nporeHa.

Korou:

Al1-3,A 2-2, A3-4, A4-3

B1. A-4, b-6, B-3, T'-1

Cl1.A) CH=CH — CH2=CH2 — CH3 - CH3
Bb) CH2 = CH — CH3 — CH3 — CH (Cl) — CH3

TecT Mo TeMe «A30TCoepIKALINE OPTraHMIESCKUE BEIECTBA»
A 1. OGmias Gpopmyia BTOPUYHBIX aMHHOB

1) R—C—NH2
|

R

2)R—N—R

|

H

3) H2N—R—NH2
4) R—N=N—R

A 2. Kak Ha3bpIBaeTCs BEIIECTBO H2N-CH2- COOH:

1) cepun

2) anaHuH

3) U=

4) aMMHOIIPOITIOHOBAs KUCJIOTa

A 3. HeliTpanbHas cpefia B pacTBOpE aMHHOKHUCIIOTHI, UMEIOLIEH GopMyITy
1) CH3—CH—COOH

|
NH2

2) CH2—CH2—CH—COOH

| \

NH2 NH2

3) HOOC—CH2—CH—COOH
|
NH2

4) CH3—CH—CH—COOH
| |

NH2 NH2

A 4. AMdoTEepHOCTD allaHUH TPOSIBIISIET TIPH €T0 B3aUMOACUCTBHH C pACTBOPAMH

1) ciupToB

2) KUCIIOT U LIeNoYen
3) wenoueit

4) cpeaHux cosei

A 5. AMHHOKHUCIIOTBI HE PEarupyloT HU C OJJHAM U3 JIBYX BEILECTB!

1)NaOH u CH3OH 3) NaCl u CH4

2)CH3NH2 u Na4) NH3 u H20

A 6. ApoMaTdecKkne aMUHBI TI0 CPABHEHUIO C aMMHAKOM

1) Gosee ciabble OCHOBaHMA, T.K. DJIEKTPOHHAs IUIOTHOCTh Ha aTOME a30Ta 0oJjblie,
2) Gosiee CUITbHBIC OCHOBaHUS, T.K. AJIEKTPOHHAS TIOTHOCTh HA aTOME a30Ta OOJIbIIIE,
3) Gonee cimabble OCHOBaHMUS, T.K. 3JIEKTPOHHAS IUIOTHOCTh Ha aTOME a30Ta MEHbIIIE,
4) Gonee CUIIbHBIC OCHOBaHUS, T.K. JJIEKTPOHHAS TUNIOTHOCTh HA aTOME a30Ta MCHBIIIC
A 7. BepHbI JI1 yTBEPKICHUSL: A. aMHHOKHCIIOTBI BXOJISAT B COCTaB )KUPOB
b. AHWIMH OTHOCHTCS K YHCIy apOMaTHYECKHX aMHUHOB

1. BEpHO TOJBKO A

2. BepHO TOJBKO b

3. BepHBI 002 YTBEPIKACHHS

4. HEBEpPHO HU OJHO U3 yTBEPIKIACHUI

A 8. BemectBo, popmyina koroporo NH2 - CH2 — COOH, siBnsiercs

. OPTaHUYECKOM KUCIOTON

. OPraHNYECKUM OCHOBAHUEM
. aM(OTEpHBIM BELIECTBOM

. aMHOM

AW N -




A9 . I/IBOMepOM JUMETHUIIaMHUHA ABJIACTCA:

1) oaTunamus; 3) aHuNMH;

2) MeTWUIaMuH; 4) TpUMeTHUIaMHH.

A 10. KcaHTONPOTEHHOBOW HA3BIBAKOT KAYECTBCHHYIO PEAKIIMIO HAa OCITKH:
1) c runpokcunom menu (11); 3) ¢ TMIPOKCUIOM HATpHS;

2) ¢ a30THOI KHCIOTOH (KOHIL.); 4) ¢ HHHTUJIPUHOM.

B 1. Conb MoxeT 00pa3oBaThCs B pe3ysibTaTe B3aUMOJICHCTBHS

C6HSNH2 u HCI

C6HS5NH2 u C3H70H
NH2-CH2-COOH u K20

NH2 - CH2 - COOH n C2H50H

CH3 - NH2 n H20

NH2 - CH2 - CH2 - COOH n  Na2CO3

A e

B 2. MerunaMuH B3aMMOACHCTBYET C

1. sraHoM

2. OpOMOBOJIOPOIHON KHUCIIOTOM

3. KuCIOpOAOM

4. TUAPOKCHUIOM Kalus

5. mpomnaHoM

6. Bopoit

Kmou:1-3,2 -3,3-1,4-2,5-4,6-3,7-2,8-3,9-1,10-2
B1-1,3,6

B2-2,3,6

5.3. Tembl NHCBMEHHBIX PadoT (3cce, pedpepaThbl, KypcoBbIe PadOTHI U JAP.)

Tembl cOOOIICHMIA:

[oHsATHE 0 XUMHYCCKOW TEXHOJIOTHU, OMOTCXHOJIOTHH U HAHOTEXHOJIOTHH.

Hayunpie MeTOIbI TO3HAHUS MUPA.

PagnoakTuBHOCTB. cronb30BaHe pagioaKTUBHBIX H30TOIIOB B TEXHHYCCKUX IESX. PEHTTCHOBCKOE U3IYYCHHUE U €T0
HCTIOJIB30BAHUC B TEXHUKE W MCAUIIUHE

3arpsizHeHne ruapochepsl U e€ oxpaHa

[IpaBwmna pa3z0aBiieHUs CEPHON KUCIOTHI. VICTIONb30BaHNE CEPHOM KUCIOTHI B TPOMBIIIIICHHOCTH

[TonsaTHE 00 dIEKTpOIH3E. DIEKTPOIIU3 PACTIABOB. DJIEKTPOIIH3 PACTBOPOB. DIEKTPOIUTHICCKOE MTOTYICHUE aTFOMUHIS.
[IpakTudeckoe mpuMeHEHHE dJIeKTpoin3a. [ anpBaHomiacTika. [anpBanocTerus. PaduHnpoBanme IBETHBIX METAIIIIOB
Koppo3us MeTamioB: XuMudecKast U 3JICKTPOXUMHUYECKast. 3aBUCUMOCTH CKOPOCTH KOPPO3UH OT YCIIOBUH OKPYKAIOMICH CPEIIBI.
Knaccugukarus Koppo3ur METaJUIOB 110 pa3IHIHBIM npr3HakaM. CrocoObl 3aIIUTh METAIUIOB OT KOPPO3UHN
Knaccudukarnus u HazHaueHHE KayuykoB. Kimaccudukaiys u Ha3HaYCHHUE pe3rH. BynkaHuzanus kaydyka

MeETHNOBBIH CIUPT U €r0 UCIIOIB30BAHUE B KAUECTBE XMMUYCCKOTO ChIPhsi. TOKCHYHOCTh METAHOJA U MPABHIIA TCXHUKH
0€30MacHOCTH TPU PaboTe ¢ HUM. DTHJICHIJIMKONb U €r0 MpUMEHEHHE. TOKCHYHOCTD STUIICHIIIMKOJIS U TIPABUIIA TCXHUKH
0e30macHOCTH IpH padboTe ¢ HUM

Msuoroo0pasue kKapOOHOBBIX KHCIIOT

benku, ux cpoiicTBa U MpUMEHEHNE

IThOMEINIIEHHOE TNOWRROICTRO XUMUYECKUX ROTOKQH

5.4. OueHo4HbIe CPeACTBA IS MPOMEXKYTOYHOI aTTeCTallUK

KoHTpobHBIC TECTHI U 3aJaHUs

Haszsanue Bonpoca: 1 (OK 01, OK 02, OK 07)

®dopmynupoBka Bonpoca: Kakoii mporiece mo3BoJisieT pa3ieinTh CMECh BEIIECTB, 00J1a/latoIUX pa3Hoil TeMIiepaTypoi
Kunenus’?

Bapuanrs! otBeros: 1 Beimapusanue, 2 Bosronka, 3 Xpomarorpadusi, 4 I[leperonka.

Kimtou: 4 Tleperonka.

HazBanwue Bompoca: 2 (OK 02, OK 04)

dopmynupoBka Borpoca: Kakoit mpudop UCIoib3yeTcs il TOYHOTo u3MepeHusi pH pacTBOpPOB M KOHTPOJIS KMCIIOTHO-
LIEeJIOYHOT0 Oasanca?

BapuanTs! otBeTOB: 1 MHKpOCKOT CBeTOBO# onTudeckuid, 2 ["a30Bbiil xpomaTorpad-macc-cekrpometp (I'’X-MC), 3 pH-meTp
(morenmmometp) 4 TexHUUECKHE BECHI.

Kirou: 3 pH-metp (moteHumomeTp)

HaszBanue Bonpoca: 3 (OK 01, OK 02, OK 04, OK 07)

®dopmynupoBKka Bompoca: Bo BpeMst MpakTHYeCKOT0 3aHATHS TPYIIE CTYACHTOB HECOOXOAUMO ONPEICIUTh TEMIICPATYPY
IUTABJICHHS TBEPAOTo BemlecTBa. Kakue eHCTBHS ONTUMABHO OPTaHU3yIOT KOMAHIY JJIS MOJTy4eHUs HAJCKHBIX PE3yIbTaTOB?
Bapuanrs! otBetoB: 1 Kaxkaplii cTyaeHT HarpeBaeT o0pasel cCaMOCTOSTENbHO U (PUKCHPYET CBOIO COOCTBEHHYIO TEMIIEpaTypy
wiaBneHus, 2 OIMH CTYICHT HENPEPBIBHO MOICPIKUBACT OTOHB TOPEIIKH, BTOPOH PErUCTPUPYET U3MCHECHHUS COCTOSHUS
oOpasma, TpeTui 3auchIBaeT oKa3aHus TepMoMeTpa, 3 Bes rpymnma codupaeTcss BOKpYT OHOHM MPOOUPKH U BMECTE
onpenensieT TeMIIepaTypy IIABICHUS BU3VaNbHO, 4 TIpoBoanTest 00muit onpoc cpeay CTVASHTOB, Kakas TeMIeparypa




Kirou: 2 OauH cTyJeHT HENPEPBIBHO MOAACPKUBAET OTOHb TOPEIKH, BTOPOH PErNCTPUPYET U3MEHEHHS COCTOSIHUS 00pasia,
TPETHH 3aIHUCHIBACT MTOKA3aHUSA TEPMOMETPA.
HazBanwue Bompoca: 4 (OK 02, OK 07)
®dopmynupoBka Bonpoca: Kakoii U3 HIKenepeyrciIeHHbIX BU0B TOIUIMBA CUUTACTCSI HAMMEHEE 3arpsI3HAIONIMM atMochepy U
MOJAEP>KUBAIOIIMM KOHLEIIUIO YCTOIHUNBOrO pa3BUTUA?

Bapuants! otBetoB: 1 Kamennstit yrons, 2 Ilpupoansrii ras, 3 bensun, 4 Masyr.

Kirou: 2

[Ipupoansrii rasz.

HasBanue Bompoca: 5 (OK 02, OK 07)
®dopmyaupoBka Borpoca: B cirydae nponrBa KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI HAa KOXKY JIOCTATOYHO ITPOMBITH
MOpaXEHHBIM YYaCTOK BOJAOW KOMHATHOM TEMIEPaTyPHI.
Kirou: Hesepno
HazBanwue Bompoca: 6 (OK 01, OK 04)
DopmynupoBka Bompoca: Ilepen BBIOOPOM MOAXOASAIIETO MaTepHaa JUIs H3TOTOBICHUS! XUMUYECKOH MOCY bl BAKHO YIECTh
TaKHe XapaKTEPUCTUKH, KaK YCTOMIMBOCTh K arPECCUBHBIM CPEiaM, IPOYHOCTB, IIPO3PAYHOCTD U TEPMOCTOHKOCTD, YTOOBI
NPEAOTBPATUTH PA3pyLICHUE U ITOJydeHUE HEKOPPEKTHBIX PE3yJIbTaTOB 3KCIIEPUMEHTOB.
Kirou: BepHo
HasBanue Bompoca: 7 (OK 01, OK 04)
dopMyaMpoBKa Bompoca: XJIOpHU]L Kajusi IPUMEHSIOT B MEHULIMHE /ISl BOCIIOIHEHHS Ae(ULINTA KaJIUs B OpraHu3Me, JICUCHUS
apuUTMUH cep/ua M THHOKIMEMHH. B celabckoM X03s1iicTBE OH MCIIONIB3YETCs KaK KaJuiHOe y100peHte, OBbIIIAoNIee
YPOXKalHOCTh paCTEHHH, yIydIiasi ©UX COIPOTHBISIEMOCTh 00JIE3HAM U 3acyxe. Paccuuraiite Maccy xnopuaa kamus (KCl),
Heobxoxumyto st npurotosierns 500 M pactBopa ¢ MaccoBoii noineit KCI paBHoit 8%, TNIOTHOCTH pacTBOpa MPUHSTH paBHON

1 r/mi.
Kurou: 4

Or

KoHTponbpHBIE MaTepuabl TSl TPOBEIECHUS POMEKYTOUHON aTTecTanuy (audhepeHInpOBaHHOTO 3a4€Ta) B HOpME HTOTOBOTO

IAAROIIIIa TUAA I ATAR AL L o arramarca N

Adla xra aaler, aciy amy oo

6. YHAEBHO-METO/JNMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexomeHayemasi JiuTepatypa

6.1.1. OcHoBHasi TuTepaTypa

ABTODBI, COCTAaBUTEIH 3arnaBue W3natenbCTBO, roj Omn. aapec

JI1.1 |Tabpuensu O. C., Xumus. 10 knace. ba3oBblit ypoBeHb: y4eOHUK Mocksa: https://e.lanbook.com/b
Octpoymos 1. T'., IIpoceewmenue, 2025 |ook/473033
Crnanxos C. A.

JI1.2 |Tabpuensu O. C., Xumus. 11 knace. ba3oBblit ypoBeHb: y4eOHHK Mocksa: https://e.lanbook.com/b
Octpoymos 1. T, IIpocsemenne, 2024 |ook/408668
Crnanxos C. A.

6.1.2. JlonoiHuTeIbHAS JUTEpPaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBO, TOA On. agpec

JI2.1 |IIy3akos C. A., Xumus. 11 knacc. Yrny0naéHHbINA ypoBeHb: yueOHUK | MockBa: https://e.lanbook.com/b
Mamnuna H. B., IIpoceemenne, 2022 |ook/334592
ITonkos B. A.

JI2.2 |Epemun B. B., Xumus. 11 knacc. Yrny0naéHHBINA ypoBeHb: yueOHUK | MockBa: https://e.lanbook.com/b
Kysbmenxo H. E., IIpoceemenue, 2023 Jook/360821
Hpoznos A. A., Jlynun
B. B., Jlynun B. B.

JI2.3 |Epemun B. B., Xumus. 10 knacc. Yriny0naéHHBINA ypoBeHb: yueOHUK | MockBa: https://e.lanbook.com/b
Kysbmenxo H. E., IIpocsemenue, 2023 |ook/334892

Tepenun [u ap.] B. .,
JIynun B. B.

6.3.1 Ilepeyen mporpaMMHOro obecrneqyeHust

6.3.1.1

Google Chrome

6.3.1.2

SMART Notebook

6.3.1.3

Kaspersky Endpoint Security mst 6msneca CTAHJAPTHBIN

6.3.14

LibreOffice

6.3.1.5

Moodle

6.3.1.6

PEJ] OC

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 |3H€KTpOHHO-6I/I6HI/IOTe‘IHa}I cucrema «M3narensctBo Jlanby»




6.3.2.2|OnexTponno-6ubimoreunas cucrema IPRbooks

6.3.2.3|ba3a nanHbIX «DneKTpoHHas 6ubinoTeka ['OpHO-ANTaHCKOTO TOCYIaPCTBEHHOTO YHUBEPCUTETA)

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

KEHC-METO/I

npe3eHTauus

poOIeMHast JEKIHs

JIUCKYCCHS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIMIIJINHBI (MOAY JIS)

Homep aynutopun |Ha3znauenme OcHOBHOe OCHallleHHne

507 B1 Kabunet 6nonorun n xumun. Jlabopatopus [Pabodee MecTo nmpenogaBaTelis, ocagouHbIe MeCTa
0OTaHUKH U PU3NOJIOTHH PACTCHHUH. oby4Jaromuxcs (1Mo KOJINIECTBY 00yUJaIoNmuXcs);
VYueOHast ay IuTOpHs AJIsI IPOBEICHUS yUeHHYECKast JOCKa, MHTEPaKTHBHAS JI0CKA; HOYTOYK;
3aHSTHI JICKIIMOHHOTO THUIA, 3aHATHI HabOp XMMHUUYECKHX PEaKTHBOB, HAOOP XMMHUYECKON
CEeMHUHAPCKOr'0 THUIA, KYpCOBOTO MOCY/IbI, Ta00PATOPHBIE CTEH/IbI, UIAKATHI [10 XUMHU;
MIPOSKTHPOBAHUS (BBITIOJIHEHUS KYPCOBBIX  |repOapuii: «MoaudpukaimoHHass U3MEHUYHUBOCTD Y,
padoT), rPyIIIOBBIX U UHIUBUAYAIBHBIX «['OMOIOTHYHBIC ¥ aHAJIOTUYHBIC OPTaHbI»; THHAMHYCCKHE
KOHCYJIBTAINiA, TEKYIIIETO KOHTPOJISI U nocoOust: «JleneHne KIeTKny, «3aK0H MeHaemns»,
MIPOMEXKYTOYHOW aTTECTAUN «Kpoccunrosep», «Cunre3 0enkay, «CTpoeHHE KICTKIY,

THIICOBBIC OFOCTHI «DBOIOIHS YETIOBEKaY ; JOCKA
CYLIMJIbHASI, UCKOTIAEMbIE (JOPMBI )KUBOTHBIX U PACTCHHUH,
nynsl, Mogenb JJHK, moziens 3epHOBBIX, MYJISKA
KYKYpYy3bl, HA00p CHT, penbedHbIe Tabmuibl: «CX0ACTBO
3apOJIBIIICH YeJI0BeKa M JPYTUX MO3BOHOYHBIX)», CEHAKHAS
OamIHs, CTEPUIIN3ATOP, CTPOCHNE CEMSH TTOACOTHEUHUKA,
ternna «Dopay, TepMOCKOII, YCTPOUCTBO ISl TECTOB,
SAIIAK U paccaabl,pa3HOBEC, SHIUKIONEIs « KI3Hb
pacTeHuiiy, 3JIeKTPOHHBIC Bechl. Habop TemaTnueckux
IUIAKaTOB 10 Ouosioruu. JlabopaTopHoe 06opynoBaHue:
BaHHOYKA C BOCKOM; BECHI pa3HOIUICYHE; Yamku [letpu;
IPOOUPKU; EpKATENb I IPOOUPOK; IITATHB IS
npoOUpOK; cIUPTOBKA; KOIOB! 10 M., 50 mut., 100 mur;
Ha0Op TUPb ISl pAa3HOTUICYMX BECOB; HAOOp CHUT;
MHUKPOCKOII dJIeKTprdeckuii Mukpomen 1 Bap.2- 20;
TOTOBBIE MUKPOIIPETIapaThl; TOTOBAIBHS; CTCHIHI,

LOMIIOALT TONMATIIIOCIAIINY. IITIQAIQTADR.

9. METOAUYECKHUE YKA3ZAHUSA IJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MO Y JIA)

METOJIMYECKUE YKA3AHUS 110 BBIIIOJIHEHUIO CAMOCTOSTEJIBHOW PABOTBI

CamocrositesnpHas paboTa CTYIeHTOB HE00XO0[1Ma ISl TOTO, YTOOBI 3aKPEIUIATh U YIIyOIATh 3HAHHS, TOJTyIEeHHbIE HA ayTUTOPHBIX
3aHATHSX, CHOCOOCTBOBATh Pa3BUTUIO TBOPUYECKUX HABBIKOB, HHUIIMATUBBI, YMEHUIO OPTaHU30BbIBATH CBOE BPEMSL.

ITpu BEIOTHEHUH CAMOCTOSITENILHOM PAOOTHI CTYACHTY HEOOXOJMMO NIPOYHUTATH TEOPETHUESCKUIM MaTepHal He TONBKO B yIeOHUKAX U
Y4eOHBIX TOCOOMSX, YyKa3aHHBIX B OMOIHOrpaduueckux CIMCKax, HO U MO3HAKOMUTHCSA C MyOIMKAUSAMY B IEPHOANYECKUX
W3AaHUAX. BHIIOMHUTE 3aJaHusl U YIPAXXHEHHS 10 OCHOBHOMY Y4EOHUKY.

Bce BubI caMocTOSTENbHOM PabOTHI U IJIAHUPYEMbIE Ha UX BBIMOJIHEHHUE 3aTPaThl BPEMEHH HCXOJAT U3 TOTO, YTO CTYICHT
JIOCTATOYHO AKTMBHO paboTal B ayAUTOPHUH, CIyIIast JIEKIIMH 1 N3yJasl MaTepHa Ha JJabopaTOpHBIX 3aHATHAX. Bee HemocTaTouHo
MIOHSATBIE BOIPOCHI MPOPa0ATHIBAIOTCS HA KOHCYJIbTAIUIX.

B ciydae nporycka ek 1 IPaKTHUECKUX 3aHATHH CTYACHTY HOTpeOyeTcs: CBepXHOPMATHBHOE BPEMS HA OCBOSHHE MPOMYLICHHOTO
MaTepHaa.

Jlns 3akperieHus Matepuala J0CTaTOYHO, HEPEIUCThIBAs KOHCIIEKT MM YUTas €r0, MBICIEHHO BOCCTAHOBUTD ITPOCITYLIAHHBIN
MaTepHall.

IMoaroToBka K 3a4eTy M 3K3aMEeHY OCYLIECTBISIETCS] HA OCHOBE JIEKIIMOHHOTO MaTepHaia, MaTepraa Ja00paTOpHBIX ¥ IPAKTHIECKHX
3aHATHH ¢ 00s3aTeNbHBIM 00pallleHeM K OCHOBHBIM Y4eOHHKAM 10 Kypcy. DTO HCKIIIOUUT OMIMOKH B IOHUMAaHUU MaTepuaa,
0OJIETYUT €ro OCMBICIICHNE, IPOKOMMEHTHPYET MaTepral MHOTOYHCIEHHBIMH IPUMEPaMH.

METOJIMYECKUE YKA3AHUS 10 ITOATOTOBKE COOBIIEHUI

CooO01eHre — myOIUYHBIN TOKIJIAA, TPEICTABIISIONIee CO00H pa3BEPHYTOE M3JI0KEHHE ONIPEACIEHHOM TEMbI. DTallbl MOJATOTOBKH
co001IeHNS:
1. Ompenenenne neny.
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. ITonbop HEOOXOMMMOro MaTepHaa, OPEACIISIONIETO COIePIKaHHe.

. CocrapieHue uiana, pacupe/eeHue COOpaHHOro MaTepraia B HEOOXOANMOM JIOTHYECKON MMOC/ICJOBATEIbHOCTH.
. O01ee 3HAKOMCTBO C JIUTEPATYPOil U BBIICICHUE CPEIU HCTOYHUKOB TJIABHOTO.

. YTouHeHwue iana, 0T0Op MaTepuaia K KaKA0My IMyHKTY IUIaHa.

. Kommosnnmonnoe odopmitenne.

. 3ayunBaHue, 3aIIOMUHAHIE TEKCTA COOOIICHHS, TOATOTOBKH TE3UCOB BBICTYIUICHUSL.

. Brictymenue ¢ cooOmeHuneM.

. O6cyxaenue.

10. OuenuBaHue.

KomrosurmonHoe opopmMiteHrne COOBIIEHNS — 3TO €r0 peaibHas peveBasi BHELIHSS CTPYKTYpa, B HEH OTPakaeTCsl COOTHOIICHHE
YacTel BBICTYIUICHHUS 10 UX LIENH, CTHINCTUIECCKIM OCOOCHHOCTSIM, 110 00bEMY, COYETAHUIO PALIMOHATBHBIX U YMOIIMOHAIBHBIX
MOMEHTOB, KaK TIPaBUJIO, DIEMEHTAMH KOMIIO3UIIUH COOOIIEHMS SIBISIIOTCS: BCTYIIEHHE, OTPE/IeTIeHUe TIPeIMeTa BBICTYILICHHUS,
U3N0KeHUe (ONPOBEPKEHHE), 3aKII0UeHIE. BBICTYINICHHE COCTOMT U3 CIIENYIOMNX YacTeil: BeTymienne momoraet 00ecne4nuThb
ycreX BBICTYIUICHHS 110 J000# TemaTrke. BeTyuieHne 0KHO COAEpIKaTh: - HA3BaHHUE, - COOOIIEHHE OCHOBHOM HIEH; -
COBPEMEHHYIO OIICHKY TPEeIMETa U3JI0KESHUS; - KPAaTKOE TIEPEUHCIICHUE PACCMATPUBAEMBIX BOIIPOCOB; - HHTEPECHYIO JUTS

ciymareneid GopMy M3I0KEHHS; - AKIEHTHPOBaHUE OPUTMHATIBHOCTH Noaxoaa. OCHOBHAs YacTh, B KOTOPOH BBICTYNAIOMINI JOIDKEH

PaCKpPBITh CYTh TEMbI, OOBIYHO CTPOHUTCS MO MPHUHIMITY O0TYETa. 3a7a4a OCHOBHOM YacTH: MPEACTABUTH JOCTATOYHO TAHHBIX JJIS
TOT0, 4TOOBI CITyIIATENN 3aHHTEPECOBAIUCH TEMOM U 3aX0TEI 03HAKOMHUTBCS C MATEPUATIaMHU. 3aKITFOUCHHUE - 3TO YETKOE
000011IeHUE U KPAaTKUE BBIBOIBI 110 M3JIaraeMoi TeMe.




