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IMosicuuTeILHAS 3aIMCKA
IMosicuuTeILHAS 3aIMCKA

[TporpammMa cocTtaBiieHa Ha OCHOBaHHUU CJICAYIOIIMX HOPMAaTHUBHBIX JJOKYMEHTOB!

- ®enepanbHBIN TOCYIapCTBEHHBIH 00pa3oBaTeNbHBIA CTaHAAPT CPEIHEro MPOopeCCHOHATBLHOTO
oOpa3oBanusi, yreepkaeHHbIN [Ipukazom MunoOpuayku P® ot 17.08.2022 Ne743; ot 27 okTs0ps
2014 1. Ne 1353 (B pen. [Ipukaza Muno6puayku Poccun ot 25.03.2015 N 272); ot 14 HOs0ps
2023 rona Ne855; ot 4 centsaops 2023 1. Ne687; ot 14 centsidps 2023 r. Ne686; ot 12 ceHTs10ps
2023 r. Ne674

- [Ipuka3 MunucrepctBa npocsemenus: Poccutickoit @enepanuu ot 3 urons 2024 r. Ne 464 “O
BHECEHUU M3MEHEHHH B (eiepalbHble rOCyJapCTBEHHbIE 00pa30BaTeIbHbIE CTAHIAPThl CPEAHEr0
podeCCHOHATBHOTO 00pa30oBaHus”.

IIporpamMMma coctaBieHa ans nocrynaromux Ha HanpasiieHus 44.03.01 Ilenaroruyeckoe
oOpasoBanue; 44.03.05 Ilenarornueckoe oopazoBanue (¢ AByMsi NpoPUJIAMEU MOJATOTOBKH)

1. 3agaun
3agaun:
BerynurensHblil 5k3aMeH MO XMMHMM HampaBlieH Ha BBIBJIEHUE HCXOIHOTO YPOBHS
XUMHYECKOH TIOJITOTOBKH, MPOSIBIISIIOIIETOCS B!

1. YMeHun cucteMaTU3upoBaTh U 0000IaTh MOTyUYCHHBIC 3HAHUS B 00JIACTH XUMHH.

2. CHocoOHOCTH yCTaHaBIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXKAY OTACIbHBIMH
JJIEeMEHTaMU 3HAaHUW (HampuMmep, MEeXAYy COCTaBOM, CTPOCHHMEM U CBONCTBaMU
BEIIIECTB).

3. Bnagenun s3b1KOM XUMHUH (IOHMMaHHWE XUMHUYECKHX TEPMUHOB U TMOHSTUH, YMEHUE

COCTaBJIATH (OPMYJIBI U XUMUYECKHE PEAKITUH ).

4. YMenuu GopMmynupoBaTh OTBET B ONPEACNEHHOW JIOTUKE C apryMeHTaIuen
CIeNIaHHBIX BBIBOJIOB U 3aKJIIOUYEHUH.

5. Bnagenun 3HaHHSAMH O B3aMMOCBSI3U BEIIECTB PA3NIMYHBIX KJIACCOB (HA MpHMeEpax
MpEeBpaLICHU I HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB).

6. YMEHUU MpOBOIUTH KOMOMHUPOBAHHBIE PACUYETHI IO XMMHUECKUM YPABHEHUSIM.

2. Conep:kanme

No Haumenoeanue pazoena Cooeporcanue pazoena
n/n OUCUUNTUHDL
1 Cospemennsbie npenactaBieHust o | 1.1.  CTpoeHne 53JIEKTPOHHBIX O000JOYEK aTOMOB
CTPOEHHUH aToma 3JIEMEHTOB MEPBBIX YETHIPEX MEPUONOB: S-, p- U d-
DIIEMEHTHI.

1.2. DnexTpoHHas KOHGUTYpaIKs aTOMOB U HOHOB.
1.3. OcHoBHOE U BO30YXJIEHHOE COCTOSIHUSI AaTOMOB.

2 [Tepuonuueckuii 3aKOH 1 2.1. 3aKOHOMEPHOCTH  WU3MEHEHUS  CBOWCTB
[lepnonuueckast cucrema JIEMEHTOB M HX COEOUHEHMM 10 MepuojaM u

XUMHYECKUX 3eMeHToB J[. M. rpynmnam
Menneneena 2.2. OOmas xapakrepuctuka MertaisioB [A-IIIA

rpynin B CBA3U C UX MoJiokeHrueM B [lepuoanueckoi
cucTeMe XUMHYecKuX 3yemMeHToB .M. Menneneena
U OCOOCHHOCTSIMH CTPOEHUS UX aTOMOB

2.3. XapakTepuCTHKa NEPEXOJHBIX AJIEMEHTOB
(Menu, MMHKA, XpOMa, XKeje3a) Mo WX MOJOKCHHUIO B
[lepuonnueckoil CHCTEME XHMHUYECKHX 3JIEMEHTOB
JILW. MenneneeBa U OCOOCHHOCTSM CTPOCHHUSI HX
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aTOMOB
2.4. O6mas xapaktepuctrka HemeramioB [VA-VIIA
IPYIII B CBA3U C UX NoJokeHueM B [lepuoanueckoit
cucteMe xuMmuueckux anaemenToB .M. Mennaeneera
U 0COOCHHOCTSIMHM CTPOCHHUS UX aTOMOB

XuMuyecKas CBsi3b U CTPOCHUE
BEILIECTBA

3.1 KoBanenTHas  xuMmyeckas  CBiI3b, €€
Pa3HOBUIHOCTH M  MEXaHU3MBI  OOpa30BaHUS.
XapaKTepUCTUKH KOBAJICHTHOH CBS3U (TIOJISIPHOCTH U
sHeprust cBs3u). MonHas cBsa3b. Meramnueckas
cBs3b. BonopoaHas cBs3b

3.1.1 DNeKTPOOTPULIATENEHOCTb. Crenenb
OKHCIICHHSI U BAJICHTHOCTh XMMHYECKHX 3JIEMCHTOB
3.1.2 Bemectna MOJIEKYJISIPHOTO "

HEMOJIEKYJISIPHOTO CTPOEHUsI. THIl KpUCTATUYECKOMN
PCIICTKHU. 3aBUCHUMOCTh CBOMCTB BCIIECCTB OT HUX
COCTaBa U CTPOCHHUSI

XuMHueckas peakuus

4.1 Knaccupukamuss XHMHUYECKUX peEaKkIuid B
HEOPraHWYECKON M OPraHUYeCKON XUMHUH.

4.2 TemnoBoit »PPEeKT XUMUYECKOH pEaKLUu.
TepMoxumuueckrue ypaBHEHUS

4.3 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT
pa3nMuuHbIX (PaKTOPOB

4.4 OOpatumble W HeoOpaTHUMble XHUMHUYECKHE
peakuuu. XuUMHYECKoe paBHOBecwe. (CwmenieHue
XUMHYECKOTO  paBHOBECHsS  MOJ  JIEHCTBUEM
pa3IuuHBIX (PaKTOpOB

4.5 DNeKTpoNIUTHYECKAst JUCCOLMAIINS
JJMIEKTPOJIUTOB B BOAHBIX pacTBopax. CuibHBIE U
cJ1a0bIe IJIEKTPOIUTHI

4.6. Peakniuu noHHOTO oOMeHa

4.7. T'mppomus coneil. Cpena BOJHBIX pacTBOPOB:
KHCTIas, HeUTpalibHas, IeJoyHas

4.8. Peakuuu OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE.
Koppo3us MeTaiioB u cnocoObl 3aIUThl OT Heé

4.9. DnexTposid3 pacIuiaBOB U PACTBOPOB (COJIEH,
IeJI0YEH, KUCIIOT)

4.10. Uonnwii (npaBuno B.B. MapkoBHukoBa) u
paluKaIbHbIA MEXaHU3MbI PEAKIIUN B OPTaHUYECKOU
XUMHH

HEOPI'AHMYECKAA XMW

5.1 Krnaccudukamuss HEOPraHMYECKUX BEIIECTB.
Homenkinarypa HEOPraHUYECKHUX BEILIECTB
(TpuBHAIBHAS ¥ MEXTYHAPO THAS)

5.2 XapakTepHble XMMHUYECKHE CBONCTBA IMPOCTHIX
BELIECTB - METAaJIJIOB: IIEJIOYHBIX,
IEII0YHO3EMETBHBIX, MarHus, ATIOMUHUS;
NEPEXOHbIX METaioB (Menu, IWHKa, XpoMa,
xKenesa)

5.3 XapakTepHble XHUMHYECKHE CBOWCTBA IMPOCTHIX

BEIIECTB — HEMETAJJIOB: BOJOPOJAA, TaJIOTCHOB,
KHCIIOpOJia, cephl, a3oTa, docdopa, yriepoaa,
KpeMHUs

5.4 XapakTepHble XMMHUYECKHE CBOMCTBA OKCHJIOB:




OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX

5.5 XapakTtepHble XUMHUYECKHUE CBOMCTBA OCHOBAHMI
¥ aM(POTEPHBIX TUAPOKCUIOB

5.6 XapakTepHble XUMUYECKUE CBOMCTBA KUCIIOT

5.7 XapakTepHble XMMHYECKHE CBOWCTBA COJIEH:
CPEIHUX, KHCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMepe COSTUHEHUN aTIOMUHUS U [IMHKA)

5.8 B3anmocssa3b Pa3IMYHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB

OPI'TAHMYECKA XUMU

6.1 Teopus cTpoeHHS OPraHUYECKHX COCAMHEHUI:
romMojioruss v u3omepust  (CTpyKTypHass |
POCTpaHCTBEHHAs). B3auMHoe BiusiHUE aTOMOB B
MOJIEKYJIax

6.2 Tumbl CBsI3el B MOJIEKYJIaX OPraHUYECKUX
BemiecTB. [mOpuauzamust aTOMHBIX — OpOUTasei
yriepoaa. Panukan. @yHKIMOHAIbHAS TpyMna

6.3 Krnaccupukanus OpraHUYECKUX  BEIIECTB.

Homenknarypa OpraHNYeCcKHUX BEIIECTB
(TpuBHATIbHAS ¥ MEKIYHAPOIHAS)
6.4 XapakTepHble XUMHYECKHE CBOMCTBA

YIJIEBOAOPOAOB: AJIKAHOB, IIMKJIOAIKAHOB, AJKCHOB,
JTUEHOB, AJKMHOB, apOMAaTUYECKUX YIJIEBOAOPOJIOB
(GeH30712 ¥ TOMOJIOTOB OEH30I1a, CTUPOJIA)

6.5 XapaxkTepHble XUMHYECKHE CBOMCTBA
OpefieNbHBIX ~ OJHOATOMHBIX M MHOTOATOMHBIX
CIIUPTOB, (eHoIIa

6.6 XapakTepHble XUMHYECKHE CBOKCTBA
aJbJACTUIOB, KAPOOHOBBIX KUCJIOT, CJIOKHBIX 3(PUpOB
6.7 XapakTepHble XAMUYECKHE CBOKCTBA

a30TCOJEpPKAIIMX  OPraHWYECKUX  COENMHEHUI:
aMUHOB W  aMHHOKHCIOT. BakHeimme crocoObl
MOJTy4YeHUS] aMUHOB U aMUHOKHUCIIOT

6.8. buonornueckn BaxKHbIE BEIIECTBA: JKUPHI,
Oenku, yriieBoJabl (MOHOCAXapuIbl, IUCAXAPHUIBI,
MOJIMCaXapHU/IbI)

6.9 B3auMoCBsI3b OpraHM4ECKUX COEIUHEHUM

3KCHepI/IMCHTaHBHBIe OCHOBBI
XUMHNHN

7.1 IlpaBuna pabotsl B 1aboparopun. JlabopatopHas
nocyna u obopynoBanue. IlpaBmma Ge3omacHocTH
npu paboTe ¢ €IKUMH, TOPIOYUMU M TOKCUYHBIMU
BEIIECTBaMHU, CPEICTBAMU OBITOBOM XUMHH

7.2 HayuHble METOIIbI HCCIEAOBAHUS XUMUYECKHUX
BEIIECTB M TNpeBpalleHuil. MeTonbl pa3aesieHus
CMECeN U OUUCTKH BEILECTB.

7.3 OmnpeneneHue xapakTepa Cpeapl BOIHBIX
pacTBOpOB BelecTB. MMTHAUKAaTOPHI

7.4 KadecTBEHHbIE pEaKIMM Ha OpPraHUYECKHue,
HEOPTraHWYECKUE BEIIECTBA U HOHBI

7.5 OcHOBHBIE ~ cmOCOOBI  ToNydeHHs (B
1abopaTroprr) KOHKPETHBIX BEIIECTB, OTHOCSIIIHXCS
K M3Y4YCHHBIM KJ1accam HEOPraHUYECKUX
COEIMHEHUI

7.6 OcHOBHBIE cIOCOOBI MOJIYYEHHsI YTICBOJOPOIOB
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U KHCIIOPOICOACPIKAIINX COCIMHEHUI (B
1abopaToprn)

8 OO01mue npecTaBIeHUS O
MIPOMBIIIICHHBIX CITOCO0ax
HOJIy‘-IeHI/IH Ba)KHCfILHHX BCIICCTB.
[IpumeneHue BeniecTn

8.1 TlonsTHe 0 MeTaulypruu: oOIIHME CIOCOOBI
MOJTyYEHUS] METAIIJIOB

8.2 OOmue HayuyHble MPUHLUUIB XUMHUYECKOTO
IPOU3BOJCTBA (Ha TMpPHUMEpPE MPOMBIIUIEHHOTO
IIOJIyYEHUs] aMMHAaKa, CEPHOM KHUCIIOTBI, METAHOJIA).
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoIIeH cpeabl U
€ro MOCJIEACTBUS

8.3 IlpupoaHbie HMCTOYHUKH YTIIECBOJOPOAOB, HX
nepepaboTka

8.4 BBICOKOMOJIEKYJISIpHBIE COeMHEHUsA. Peakuun
NOJMMEpHU3alM U TNoJuKOHAeHcauuu. Ilomumepsr.
[TnacTMaccel, BOJIOKHA, KaydyKu

8.5 IlpumeHeHHE H3YyUEHHBIX HEOPTaHUYECKUX H
OpraHMYECKUX BEIIECTB

9 Pacuérel 1o XUMHUYECKUM
dbopMyiaM U ypaBHECHHUSIM PEaKIIHA

9.1 Pacuérbl ¢  HCHOJB30BAaHUEM  IOHATUN
«pacTBOPUMOCTB», «MaccoBasl JI0JI1 BEIIECTBa B
pactBope»

9.2 Pacu€rel OOBEMHBIX OTHOIICHHWW Ta30B MpHU
XUMHYECKHUX PEAKIIHIX

9.3 Pacuérel Macchl BemecTsa Wik 00béMa ra3os 1o
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WU
00BEMY OJHOrO M3 Y4YacCTBYIOUIMX B PEaKIUH
BEILIECTB

9.4 Pacuétsl TermoBoro 3¢ dexTa peakiuu

9.5 Pacuérsl Mmacchl (00bEMa, KOTUYECTBA BEIIIECTBA)
MPOAYKTOB PEaKIUM, €CIIM OJHO U3 BEILIECTB JaHO B
U30BITKE (MMEET MPUMECH )

9.6 Pacuérer macchl (00BEMa, KOTUYECTBA BEIIIECTBA)
MPOJIYKTa peakUuH, €CIU OJHO U3 BEIIECTB JaHO B
BHJIE PacTBOpa C OMNpPEIACIEHHOW MacCOBOM J0JIei
pacTBOPEHHOTO BEIIECTBA

9.7 YcraHOBIIEHHME MOJEKYJIIPHOU M CTPYKTYPHOH
dbopmyn BemecTBa

9.8 Pacuérel MaccoBOil Wi 00BEMHOI IO BBEIXOIA
MPOJIYKTa PEaKlUH OT TEOPETUYECKHA BO3MOKHOTO
9.9 Pacuérb MaccoBO# M0y (MAacChl) XUMHUYECKOTO
COC/IMHEHUS B CMECHU

3. IlpuMepbl KOHTPOJIBLHO-U3MEPHUTETbHBIX MATEPUAJIOB /1JIsl KOHTPOJISA 3HAHUI

B sk3aMeHanmoHHON paboTe TPEACTABJICHBI CICAYIONINE PAa3HOBUIAHOCTH 3aJlaHUN C
KpaTkuM OTBeToM: |) 3amaHus, TpeOyromiue 3amucaTh OTBET B BHJE 4YHCHa; 2) 3aJaHus C
BBIOOPOM HECKOJIBKUX TPAaBWIBHBIX OTBETOB W3 TMPEIJIOKEHHOTO CHHCKa; 3) 3aJaHus Ha
YCTaHOBJICHME COOTBETCTBUSI IMO3UIIMMA, MPEACTABICHHBIX B JBYX MHOXKECTBax; 4) 3agaHus C
pPa3BEpPHYTHIM OTBETOM, B KOTOPBHIX TpeOyeTcs 3amucarh MOJHBIH W OOOCHOBAHHBIM OTBET HA
MOCTaBIICHHBIA BOMPOC. DK3aMEHAIIMOHHAs paboTa CoCTOUT U3 35 3amaHuii, 00bEJMHEHHBIX B 4

OJIOKa:

— ©Omok 1 — TeopeTnyecKkre OCHOBBI XMMHH, BKJIIOUYAeT 12 3amaHuid, HaIIpaBICHHBIX
HAa TPOBEPKY 3HAHWN (PAKTOIOTUYECKOTO MaTepuana, YMEHUH COCTaBIATH
YpaBHEHUSI XMMHUYECKHX pEakIui, yCTaHaBIMBATh BUAbl XMMHUUYECKUX CBSI3eH B

COCIUHECHHUSIX




— 0OJIok 2 — HeopraHWYEeCKHe BEUIeCTBa, BKIIOYAET 7 3a/JaHUi, HAmNpaBlICHHBIC Ha
MPOBEPKY 3HAHUU KiIacCU(UKAIMH, HOMEHKIATYPhl, XMMHYECKHX CBOHCTB U
TE€HETUYECKOM CBSA3M HEOPraHUYECKUX BEUIECTB;

— 0Onok 3 — HEOpPraHWYECKHE BEIIECTBa, BKIIOYACT 9 3ajaHWii, HalpaBJICHHBIC Ha
MPOBEPKY 3HAHWMA KIACCH(PUKALNK, HOMEHKIATYPhl, XUMHUYECKHX CBOWCTB W TEHETHYECKOU
CBSI3U OPTaHUYECKUX BEILECTB;

— Omok 4 — METOnbl TO3HAHWUSA B XUMHH, COJACPKHUT 7 3aJaHHi, MPOBEPSIOIMINX
3HaHHUA OKCIEPUMEHTAIBHBIX OCHOB XHMHH, OOIIMX TMPEACTABICHUN O
MPOMBIIIJICHHBIX CIIOCO0aX MOTyYeHHs] BXKHEUIINX BEIIECTB, YMEHUS MPOBOIUTH
PacUEThI MO XUMUYECKUM (HOpMyJIaM U YPABHEHHSIM PEaKIIUA.

[Ipumep sK3ameHanMOHHOW pPaboThl TipeAcTaBieH B Ilpunoxkennn 1 k Hacrosmien
nporpamme.

4. Oco0eHHOCTH NPOBeIeHUs BCTYNMTEJbHOI0 HCIIBITAHUSA
0e3 NpUMEHEeHUS M CTAHIMOHHBIX TEXHOJIOT MM

IIpoaOMKUTENBHOCTh ~ BCTYNMTENBHOTO  MCHBITaHMsS — cocTaBisger 180  MMHYT.
BerynurenpHoe HMCHIBITAaHUE MPOBOAUTCS NUCBMEHHO, BAapUaHTBI 3aJaHMM, COCTaBJICHBI Ha
OCHOBE MUHUMYMa CPEIHEr0 OOLIero XMMHUYECKOro 00pa3oBaHus, 33A€KIapUPOBAHHOIO B II. 2
HacToAmer nporpamMMbl. CTpyKTypa NpeaaraéMblX KOHTPOJIbHO-U3MEPHUTEIBHBIX MAaTepUaJIOB
OIMCaHa B II. 3 IPOrpaMMbl, puMepsl puBeeHsl B [Ipunoxenun 1. Ilpu BeimoaHeHun 3apanuit
NOCTYNAKIIUM pasperaercs HCIIOJIb30BATh HEIIPOrpaMMHUPYEMBIN KAJIBKYJIATOD,
[lepuonnyeckyto cucreMy xumuueckux snementoB (.M. MenneneeBa; Tabnuily paCTBOPUMOCTH
COJIeH, KHUCJIOT M OCHOBAaHMH B BOJE; DSJICKTPOXUMHUYECKHH PSAJ HANPSHKEHUHW METaJUIOB.
[IpumMeHeHne HHBIX CITPABOYHO-UH(POPMAIIMOHHBIX MAaTEPHAIOB HE IOITYCKACTCH.

¢ NIPUMEHEHHUEM JHCTAHIMOHHBIX TEXHOJIOTHH

BerynuTensHOoe MCTBITAHWE JUCTAHLIMOHHO MPOXOAUT B MHUCBMEHHOM (dopme ¢
HCITOJIb30BaHUEM DJICKTPOHHOM 00pa3zoBaTenbHOU maaThopmbl «ZOOMy, pa3MeleHHONW B CETH
Wntepuer no axapecy: https://us0O4web.zoom.us, BapuaHThl 3aJaHHii, COCTAaBICHBI Ha OCHOBE
MHUHMMYMa CpEIHEro OOILero XHUMHMYECKOro o0pa3oBaHMs, 3aJEKIapUpPOBAaHHOIO B 1. 2
HACTOSIICH POrPaMMBL.

ITopsanox npoBencHNs BCTYIIMTEIBHOTO UCTIBITAHUS:

Ilar 1. B TeueHue nHSA, NPEAIIECTBYIOLIETO J[HIO BCTYIMTEIBHOIO WCIBITAHMS,
MOCTYIAOIINH MOJIy4aeT Ha YKa3aHHBIM UM B 3asiBJICHUU AJICKTPOHHBIN aapec (e-mail) cChuiky
Ha BUJICOKOH(EPEHIHNIO B 3JIEKTPOHHOI 00pa3oBaTenbHOM iathopme «ZOOM».

Iar 2. B 3TOT k€ AcHb B YCTAHOBJIICHHOE M OOBSIBICHHOE NMTPUEMHON KOMHUCCHUEN BpEeMs
NOCTYNAKIIMA MOKET MPUHATh Y4acTHE B KOHCYJIbTALMU IO BOIpPOCAM MOPSAIKA IPOBEIACHUS U
COJCpPXKAHUSA BCTYNHUTEIbHOIO HUCHBITAHMUSA, MOAKIIOYMBIINCH K BHUACOKOH(EPEHLUH B
AIIEKTPOHHOH 00pazoBaTenbHOU maThopme «ZOOM».

HIar 3. B ycTaHOBJIIEHHBIN pacnUCaHUEM BCTYIUTEJIbHBIX HCIBITAHUWA JI€Hb W 4Yac HMX
Hayaja MOCTYMAOUIMNA MOJIKII0YAETCS K BUICOKOH(EPEHIIMN B 3JIEKTPOHHONW 00pa30BaTeIbHOM
miatdopme «ZOOM».

Ilar 4. Dx3ameHaTop Ha3bpiBaeT (aMwiIuM, HMMEHa, OTYECTBA IOCTYMAOUIHX,
y4acTBYIOIIMX B dk3ameHe. [locTynaromue noaTrBep:kIatT CBOE IMPUCYTCTBUE, HA3bIBask HOMED
HK3aMEHALMOHHOIO JIUCTA.

Ilar 4. Ilocne waeHTHUKAMK JTAYHOCTH HA SJECKTPOHHBIM aIpec MOCTYMAIOIIEro
HarnpaBiseTcs 3ajjaHue Ha OmaHke yHuBepcutera B Gopmare Word 97-2003. Ioctynarommii,
OCTaBasChb B peXHMME BHUACOKOH(EpeHLuH, 3anoiHseT OnaHk. Ilpu BbINOIHEHHMH 3anaHU
NOCTYNAKOIMMM  pa3pellaercs  UCIOJb30BaThb  HENPOTrPAMMHUPYEMBI  KaJbKyJATOP,
[lepponnueckyro  cucreMy Xxumudeckux dnmemeHtoB JI.M.  MeHnneneeBa;  Tabmuiry
PacTBOPUMOCTH COJIEM, KUCIOT U OCHOBAHUM B BOJE; DJIEKTPOXMUMHUYECKUN Psl HAIPSLKCHUM
METAJIJIOB.




Hlar 5. Bpems Ha BbinonaHenue 3aganus - 180 MunyT. B TedeHue ykazaHHOTO nepuoaa
NOCTYMAOMINKA 00s13aH MPeObIBaTh B peXKUME BUICOTPAHCIALMY (HE OTKIIOUATh Kamepy). 3BYK
IpU BBIIOJIHEHUU pabOThl Yy YYAaCTHUKOB OTKIIIOYAETCS OPraHM3aTopoM, HO B LEIX
coOIoACHHS TIOPSAKA MPOBEACHUS JK3aMEeHa, MOXKET OBITh BKIIIOUEH UM B JIFOOOH MOMEHT
9K3aMeHa Uil KOHTpoiss. Ilpu 1ocpouHOM 3aBepIIEHMHM UCHBITAHUS MOCTYHAIOIIHMA
MOCPEJICTBOM 4YaTa yBEJOMIISET 00 OKOHYaHMM dK3aMeHa. 3a 15 M 5 MHHYT 10 OKOHYAHHS
TECTUPOBAHUSl OpraHu3aTop HHGOPMHUPYET MOCTyHAlOMMX 00 OcTaBIIeMCS BpEMEHU Ha
BBINOJIHEHUE YK3aMEHAIIMOHHON paboTHI.

Ilar 6. Iloctymarommii BBICHUIAET 3alOJHEHHBIM OJaHK Ha SJIEKTPOHHBIM aapec
OpeMETHOW KOMHCCHH, coo0maer o0 93TOM MPHUEMHOW KOMHCCHH IOCPEACTBOM
BuneokoH(pepenncszu. Ilocne momydenust OnaHka OTBETa KOMHCCHS — OTKJIIOYAET
MOCTYMAIOUIETO OT BUACOKOH(EPEHIINH.

Pe3ynbrathl BCTYNHUTENBHOTO HCHBITAaHUS MYOJIUKYIOTCS Ha oQuUIMaIbHOM caiite
YHHUBEPCHUTETA IO KOHIIa paboyero JHs, B KOTOPBIH MPOBOAUTCS BCTYIUTEIBHOE UCIIBITAaHHE.

S. PexomeHnayeMasi JiuTeparypa

a) OcHoBHAasA JuMTEpaTypa:

1. Epemun, B.B. Xumus : YriyOnennsiii ypoBerb : 10 kiacc : yueOnuk / B.B. Epemun,
H.E. Ky3bpmenko, B.H. Tepenun, A.A. Ipo3gos, B.B. JIynun; nox pen. B.B. Jlynuna. — 6-e u3g.,
nepepad. — M.: JIpoda, 2019. — 446 c. : wi. — (Poccuiickuii yueOHUK).

2. Epemun, B.B. Xumus : Yrinyonennsiii ypoBenb : 11 kmacc : yue6nuk / B.B. Epemun,
H.E. Ky3bpmenko, A.A. [Ipo3nos, B.B. JIynun; nog pea. B.B. Jlynuna. — 7-e u3n., CTEpeoTHIL. —
M.: ipoda, 2020. — 477 c. : un. — (Poccuiickuii yaeOHHK)

3. Xomuenko I.I1. [Tocobue mo xumum UIst ocTynaroumx B By3sl. M., HoBas BousHa,
2018. 480 c.

0) JlonoJiHUTEIbHAA JIUTEpaTypa:

1. Xwumus. [Tocobue — peneTutop il MOCTymaronmx B By3bl// 8-¢ uzn. — PoctoB H/ 1.
n3n-Bo «Pennkcy, 2003.- 768 c..

2. Xomuenko M.I'. COopHUK 3a7a4 ¥ YIPKHEHUH MO0 XUMUU IS CpeAHel mKoJbl. M.,
Hosas Bonna, 1996 r.

6. Kputepuu onleHNBaHUA 32IaHU BCTYNUTEJIbHBIX HCIIBITAHUI
OOmiee xommuecTBO 0ayuIOB 3a BCTYNHUTENbHOE HcmbiTaHUe cocTtaBiseT 100. OOmmii
MaKCHUMaJIbHBIM TIEPBUYHBIA Oail 32 BBIMOJHEHHWE BCEH AK3aMeHalMOHHOM paboThl — 60. Ha
OCHOBE Pe3Y/IbTaTOB BBIMIOJIHEHUS BCEX 3aJlaHUN pabOThI OMPENENSIOTCS TMEPBUYHBIC OalIbl,
KOTOPBIE 3aT€M MEePEBOATCS B TecTOBbIE 0 100-0aibHOM TIKaJIe.



Ilpunoscenue 1
IIpumep 3Kk3aMeHalIMOHHOM PadOTHI 10 XMMHUHU

Jlng BeIOSTHEHUS 3aaHui 1-3 UCTIOIB3yHTE CIEAYIOIIMM psAJl XUMUYECKUX AJIEMEHTOB.

1S 2) Na 3) Al 4) Si 5) Mg

1. Onpenenure, aTOMBI KAKUX U3 YKa3aHHBIX B PSAAY 3JIEMEHTOB UMEIOT OJMH HECIIAPEHHbIN
JJIEKTPOH B OCHOBHOM COCTOSTHUHU.

2. 13 yka3aHHBIX B pAy XUMHUYECKUX 3JIEMEHTOB BBIOEPUTE TPH METAJlIA U PACTIOIOXKUTE UX B
HOPSJIKE YCUIICHUS! BOCCTAHOBUTEIIBHBIX CBOMCTB.

3. U3 yncna yka3zaHHBIX B PSIy 2JIEMEHTOB BBIOEpUTE JIBA 3JIEMEHTA, KOTOPBIE MPOSBISIOT B
COEIMHEHUH C KHCIIOPOJIOM CTEIIEHb OKUCIICHUA 4.

4. 13 ipesio’)KeHHOTO TIepeyHs BEIECTB BEIOEPUTE JIBa COCMHEHUS, B KOTOPBIX IPUCYTCTBYET
nonHas cBs3p 1) KCI 2) KNO3 3) H3:BOs 4) PH; 5) SiH4

5. YcraHoBUTE COOTBETCTBUE MEXKAY Ha3BAaHUEM BEILIECTBA U KJIIACCOM, K KOTOPOMY 3TO
BELIECTBO IPUHAICIKUT

A) N20Os 1) kucnora
b) AlLOs 2) KUCJIOTHBIN OKCH]T
B) HCIO4 3) OCHOBHBIH OKCH]T

4) am$OoTepHBIN OKCH]T
6. V3 npeanosxkeHHOTO MepedHs BRIOSPUTE JIBa BEIIECTBA, C KOTOPBIMH Pearupyer IUHK.
1) a3oTHas kuciaora  2) rugpokcua Maraust  3) cynbdar HaTpus — 4) THAPOKCUI HATPHS
5) xapOoHaT Kanus
7. VI3 mpenioskeHHOTO TepevHs BEIOEpUTE 1Ba OKCH/IA, KOTOPHIE PEarupyroT C BOJIOH.
1) oxcun cepol (VI)  2) okcua KpeMHUS ) OKCUJI IMHKA ~ 4) okcup Oapust  5) OKCHl MarHus
8. B npobupky ¢ pactBopom conu X 100aBUIN pacTBOP BEUIECTBA Y, B pe3ysIbTaTe MPOU30IILIA
peakuus ¢ BeIageHueM 0enoro ocanka. M3 npeanokeHHOTo MepevHs BIOSPUTE BEMIeCTBA X U
VY, KOTOpBIE MOTYT BCTYNAaTh B OMUCAHHYIO PEAKIIUIO.
1) 6pomoBogopon  2) ammuak 3) okcun cepbl (VI) 4) cepHast kuciora 5) XJIOpU aTFOMHHUS

X vy

9. 3anmana crenyromas cxema npespamenuii Bemects: Cu — CuCl, — Cul Omnpepnenure,
KaKHe U3 YKa3aHHbBIX BEILECTB SBJISIOTCS BellecTBaMu X U Y.
1) Agl 2) MgCl 3) Clz 41z 5)KI
10. VYcraHoBHTE COOTBETCTBHE MEXIYy YpPaBHEHHEM peakuuu W (GOpMYJIOW BelecTBa -
OKHCIIMTEINS B HEM.

A)2Li+H; — 2LiH 1) H»

b ) N;H4 + H, — 2NH;3 2) N2

B) N,O + H, — N> + H,O 3) N.O

I' ) NoHs + 2N20 — 3Nz + 2H,0 4) NoHy
5) Li

11. YcranoBuTE COOTBETCTBHE MEXTY (DOPMYJION BEIIECTBA U PEareHTaMH, ¢ KaKIbIM U3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aUMOJCHCTBOBATD.

A) Cu(NO3):2 1) Mg, NaOH, Ba(OH)>
b) AI(OH)3 2) HCI, LiOH, H2SO4

B) ZnCl, 3) BaClz, Pb(NO3)2, S

I Cu 4) KOH, CH3COOH, FeS

5) Oz, Brz, HNO3
12. YcTaHOBHUTE COOTBETCTBHE MEXKIY OO0IIECH (POpMyIIol TOMOJIOTUYECKOTO Psi/ia U Ha3BaHUEM
BEIIIECTBA, COOTBETCTBYIOIIETO OMPECICHHON GopMmyIie.

A) ChHon+20 1) STUIIEHTTUKOb
b) CiH2,02 2) nponaHo
B) CiH20+202 3) MmypaBbUHAas KUCIOTA

4) rmuuepuH



13. 13 peasioxkeHHOTO TIepeyHsl BRIOEPHUTE JIBAa BEIIECTBA, KOTOPBIC SBIISIIOTCS U30MEPAMHU

LUKJIOIICHTaHa 1) 2-metunOyran 2) 1,2-1uMeTUIIUKIONPOIaH

3) meHTeH-2 4) rexcen-2 5) NUKJIONIEHTEH

14. U3 npeanokeHHOTO MepevHs BRIOSPUTE JIBa BEIIECTBA, KAXKI0€ U3 KOTOPHIX pearupyer C

MOJIKMCIIEHHBIM PACTBOPOM IIEpMaHTraHaTa Kajius

1) meTrOeH30 2) 6en3on  3) muWKIOreKcaH  4) METWJINpPONaH 5) ctupon

15. U3 mpeayioxkeHHOTO TIEpeUHs BRIOEPHUTE JIBa BEIIECTBA, KAXKI0€ U3 KOTOPBIX PEarupyeT C

benonom 1) consnas kuciaora  2) TUAPOKCU] HATPHUS 3) xxene3o

4) a30THas KUCIOTA 5) XJIopua Kanust

16. U3 npeanokeHHOTO MepevHs BHIOSPUTE JIBa BEIIECTBA, KOTOPHIE MMOABEPTaIOTCS THAPOIU3Y
1) rmroko3a 2) caxapo3sa 3) pubo3za 4) dpykroza 5) kpaxman

17. 3apana cnenyromas cxema IpeBpaleHuil BEIIECTB:

1,2-qubposran — X; — OpomdTan — X — stundopmuar. Onpeaenure, Kakue u3

YKa3aHHBIX BELIECTB SBJSIOTCSA BEMIECTBAMU X1 U Xo.

1) aTanon 2) sTaHajb 3) aTuneH 4) xJmopaTaH 5) aneruieH
18. YcraHoBuTe COOTBETCTBUE MEKY HA3BAHUEM BEIIECTBA

A) iporian b) mukiorexcan B) nuknonpomnan I') u3o0yTan

U TIPOAYKTOM, MIPEUMYIIIECTBEHHO 00Pa3yIOIIMMCS IIPU €T0 B3aUMOICHCTBUU C OPOMOM:

1) 6poMImKIOTeKCaH 2) 2-6pommporian 3) 1,3-gubpommpomnan

4) 2-6poM-2-MeTHITIPOTIaH 5) 1-6pom-2-mentunmnponad  6) OPOMIHMKIIONPOIAH

19. YcraHOBUTE COOTBETCTBUE MEKY PEAarupyrOIIMMH BEIIECTBAMU U OPTAaHUYECKUM
BEILIECTBOM, KOTOPOE SIBJIIETCS MPOAYKTOM PEAKIIMHU

A) stanans + runpoxcun meau (1) — 1) aTanoN

b) stanans + Bogopon — 2) areTaT KaJus

B) stanon + okcun menu (II) — 3) aneranbaerua

I') aranon (narpeBanue ¢ koHu. HSO4) — 4) TUATHIIOBBIN dUp

5) anerat meau (I1)

6) sTaHOBas1 KMUCJIOTA
20. VI3 mpeyio’)KeHHOTO TIepEeYHs BRIOSPUTE BEIIECTBA, TEPMHUUECKOE PA3IOKEHHE KOTOPHIX
OTHOCHUTCSI K OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIM PEAKIUIM
1) Hutpat amomunus ~ 2) ruapokapoonar Hatpusi  3) AI(OH);  4) kapboHat aMMOHUS
5) HUTpAT aMMOHUS
21. VI3 npeyio’)KeHHOTO TIepeYHsI BO3JEHCTBUN BBIOEPUTE T€, KOTOPHIC TPUBEAYT K YBEIUUEHUIO
CKOPOCTH PEAKIIMU MEXIy a30TOM U BOJIOPOJIOM

1) moHm>XeHue TemMnepaTypsl  2) MOBBIIIEHUE JaBICHUS 3) no6aBiieHre UHTUOUTOPA
4) yBenM4yeHue KOHIEHTPAIMU a30Ta 5) yBenMYeHHE KOHIIEHTPAIlM aMMHUaKa
22. YcTaHOBUTE COOTBETCTBUE MEXKTY (DOPMYJIION BElIeCTBA

A) NaBr b) MgSO4 B) AICl; I') CuSOq4

U IIPOAYKTAaMH 3JIEKTPOJIN3a €ro BOJHOTO pacTBOpa

1) xucnopon u Metamn 2) BOZOPOJ U KUCIIOPOA 3) MeTa U rajJoreH

4) BOZIOpOJ U cepa 5) BOIOpOA ¥ TajoreH 6) BOJIOPO ¥ a30T

23. YcTaHoBUTE COOTBETCTBUE MEXAY (POpPMYIIOil colu U cpenoi ee pacTBopa

A) Fex(S04)3 b) CrCl3 B) Na;SOq4 I') NaxS

1) HeliTpanbHas 2) menoyHas 3) kucnas

24. YcTaHOBUTE COOTBETCTBUE MEXKIY (DaKTOPOM CMEIICHUS PABHOBECHS U CMEIIIEHUEM
XUMHUYECKOT'O PAaBHOBECHS B CUCTEME JUISI PEaKIMU

CO(ra3) + Cly(raz) — COClx(ra3) + Q

A) nosbiienne koHenTpanuu CO b) noBblieHne TeMIepaTypbl

B) nonwxenue naBneHus I') yBenuueHne KOHIIEHTPALUH XJ10pa

1) cMmeraercst B CTOPOHY OOpaTHOM peakIiu

2) HE IPOUCXOTUT CMEIICHUS

3) cmemniaeTcst B CTOPOHY NPSIMOM peakun



25. YcTaHOBUTE COOTBETCTBHE MEXKY IBYMS BELIECTBAMH U PEAKTUBOM, C TOMOUIbIO0 KOTOPOTO
MOYKHO Pa3JUYUTh 3TU BEIECTBA:

A) FeSOsu FeCl,  Bb) NazPOs u Na;SOq4 B) KOH u Ca(OH). I') KOH u KCl
1) NH3 (p-p) 2) NaOH 3) Ba(NO:3)» 4) MgCl 5) NaxCOs
26. YcTaHOBUTE COOTBETCTBHE MEXK/Y HCIOIb3YEMBIM BEIIECTBOM U CIIOCOOOM €ro MPUMEHEHUS
A) amMuak b) rerpaxnopmeran B) aueron I') sTunen

1) momy4yeHue moJIUMEpPOB 2) MPOU3BOJICTBO yIOOpEeHH  3) B KauecTBE PACTBOPHUTEIIS
4) nostydyeHue KarpoHa 5) B KaueCcTBe TOILUINBA

27. Haiinute Maccy ruapokcua Kaaus (T), KOTOPYIO HY>)KHO PacTBOPUTH B 125 T BOABI, YTOOBI
noJy4uuTh 25 %-Hbli pacTBOP. (3aUIINTE YUCIO C TOUHOCTHIO /10 1IEJIBIX.)

28. B cootBeTcTBUU ¢ TepMOXUMHYEeCKUM ypaBHeHHEM  MgO + CO— MgCOs + 102 x/x
IpY B3auMOJIeHCTBUN 88 T' YTIIEKUCIIOrO ra3a ¢ OKCHIOM MarHus Belaensercs .... KJDk
TEIUIOTHI.

29. Haiinure maccy 1iuHKa (T), KOTOPBI IPOpearupyeT ¢ COASTHOM KMCIIOTOM, €CIIU U3BECTHO,
YTO MPHU PEaKIUU BBIASTIIIOCH 2,24 11 (H.y.) Ta3a.

30. CoctaBbTe ypaBHEHHE peakiuu. OnpeneauTe OKUCIUTENb U BOCCTAHOBUTEIb.
KI+KIO;+... — ... +K3S04+ H>O

31. U3 npennoKeHHOoro NepeyHs BEIECTB

okcun  cepbi(IV), runpokapOoHAT aMMOHUSI, TIEpMaHTaHAT Kajus, JUXPOMAT Kajus, cepHas
KHUCIIOTa, TUIPOKCUT Oapust

BbIOEpUTE KUCITYIO COJb M BEILIECTBO, KOTOPOE BCTYHAaeT C 3TOM KHUCIOW COJBI0 B PEAKLUIO
HMOHHOTO oOMeHa. B pesynbraTe 3TOH peakiuu BBIAECISETCS ra3 U BINAAAECT OCAA0K. 3alHIIUTE
MOJIEKYJISIPHOE, TOJIHOE U COKpalIEHHOE MOHHOE YpaBHEHHUS TOJBKO OJIHOM M3 BO3MOXKHBIX
peaxKuuii.

32. Cmech ra30B, MOJYUYCHHYIO TIpH TpokaiduBaHuu HuTpata meau(Il), mormoTunm Bojoi, mpu
3TOM oOpasoBanack kuciota. Pochua kanpuus oOpadoTanu BOAOH, MPH 3TOM BBLACTHICS Ta3.
OTOT ra3 OCTOPOKHO MPOMYCTUIIM Yepe3 TOpAYUid KOHIEHTPUPOBAHHBIM PACTBOP MOITYYEHHOM
KHMCJIOTHL. Hanuimre ypaBHEHUS 4ETHIPEX ONMUCAHHBIX PEAKIIUA.

33. Hanuimurte ypaBHEHUS pEeaKIIHii

T AICT 5 5 =
TR CH,CIL, AIC], X EOH(zoz=. p-p), © ¥ K G0, HS0, ¢ M
O
-
oF
~OH
CH,0H. H 50 (xogm.), &
— - - -

34. T'uppokapOonat HaTpusi maccod 43,34 T NpOKaIWIM 10 TOCTOSIHHOM Macchl. OcTaTok
pacTBOpUIM B M30BITKE COISTHOM KUCIOTHL. [lomyduBmuiicst mpu 3ToM ra3 npomyctuiau uyepes 100
r 10%-Hor0 pacTBOpa ruapokcuaa Hatpus. Onpenenure cocTaB U Maccy oOpa3zoBaBLIeHCs CONH,
€€ MacCOBYIO JI0JII0 B pacTBOPE.

35. Ilpu cropanuu 16,2 r OpraHMYECKOTO BEMIECTBA HEMUKINYECKOTO CTPOCHUS MOy 26,88
1 (H.y.) yraekucinoro ra3a u 16,2 r Boasl. U3BecTHO, 4TO 1 MOJIb 3TOr0 OPraHU4ecKOro BEIeCTBa
B IPUCYTCTBUM KaTajlM3aTopa NPUCOEAUHSET TOJIbKO 1 MOJb BOJBI M JAHHOE BEILECTBO HE
pearupyer ¢ aMMHUAYHBIM PAcCTBOPOM OKCHJA cepeOpa. 3amuiiuTe MOJEKYISpHYIO (GopMmyiy
OpPraHMYECKOTO BEIIECTBA; COCTaBbTE €ro CTPYKTYpHYIO (GOpMylly, HaMUIIUTE YypaBHEHUE
peaKIu TUIpaTaluy OPraHuYeCcKOro BEIECTBA.
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