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HOACHUTEJIBHAA 3AIIMCKA

Hacrtosimas mporpamma  BCTYNUTEIBHBIX  MCIBITAHUA  COCTaBJIEHA B
COOTBETCTBUM C 00pa30oBaTelbHONW MPOrpaMMON CpeaHEero oO0Iiero oOpa3oBaHUsl U
npeHa3HavueHa i1 abutypueHToB, nocrynaronux B ®I'bOY BO Uysamckuit 'AY
no HanpapieHusM noarotoBku 09.03.03 Ilpuknagnas wundopmartuka, 19.03.02
IIponykTel mHUTaHus W3 pPacTUTENBHOTO ChIpbA, 19.03.03 IIpoxykTel nUTaHHUS
xuBoTHOrO mnpoucxoxaeHus, 20.03.01 Texuocdepnas Oe3zonacuocts, 21.03.02
3emneyctpoicTBo U kazactpbl, 23.03.01 TexHonorus TpaHCHOPTHBIX MPOLECCOB,
23.03.03 DkcrmmyaTauusi TPaHCIOPTHO-TEXHOJIOTMYECKHUX MAIIMH M KOMILIEKCOB,
35.03.04 Arponomusi, 35.3.06 Arpounxenepusi, 35.03.07 TexHosorust mpou3BOACTBA
U TepepaboTKu  CeIbCKOXO03aMcTBeHHONW mnpoxaykiuu, 36.03.01 Berepunapso-

CaHUTapHas AKCIEPTH3A, 36.03.02 300TeXHUA u CIEIMATIbHOCTH
36.05.01 Berepunapusi, 23.05.01 HazemHble  TpaHCHOPTHO-TEXHOJIOTHYECKHE
CpeICTBa.

HeJII)IO BCTYIIUTCIBHOI'O UCIIBITAHUA IO XUMHH SABJIACTCA BBIABJICHHUC 3HAHUU
MporpaMMHOro COJACPKAHUA TCOPECTUYCCKUX PA3ACIIOB OUCHUIINIMHBI, a4 TaKXCe
MPAKTUYICCKUX HABBIKOB HCIIOJB30BAHUA IIPHUOPUTCTHBIX 3HAHUN U YMGHI/Iﬁ IIpu
PCHICHUN XUMHNYCCKUX HpO6H€MHBIX BOITPOCOB U 3aJ4a4.

IHOPAJOK ITPOBEJEHUA DK3AMEHA U KPUTEPUHN OLHEHKHU

BerynuTenbHble MCTIBITAHUS pacCUMTaHbl HA A0UTYPUEHTOB, U3YUMBIINX KYpPC
XUMHH, OTBEUAIOMIMA 0053aTEIbHOMY MUHHUMYMY COJIEPKaHHUS CpPEIHEro OOIIero
o0Opa3zoBaHUs.

Ha BremosiHeHWe 3K3amMeHallMOHHOW PaboThl mo xumuu gaetcs 3 daca (180
MuHYT). VcribITaHne O XUMUU TIPEICTaBIIsAET cO00 HabOp TECTOB.

[IpoBenenne BCTYNUTENBHBIX HCIBITAHUA MOXET OCYIIECTBIATHCS  C
MCIIOJIb30BAaHUEM JTUCTAHIIMOHHBIX TEXHOJIOTH.

Jlns yuactust B KOHKypce aOUTYpUEHT JOJDKeH HaOpaTh Oajl He MEHBIITUH, YeM
MmuHUMAIBHEIHA Oan EI'D o xumun 2024 roga - 36 0amnoB. MTorosas oreHka 3HAaHUA
abutypuenta ocymectBiusiercss mo 100-6ammpHo¥ mikane. IlepeBon cymmapHO
HAOpaHHBIX TEPBUYHBIX OawioB B 100-0aibHYIO0 IIKATy OCYIIECTBISETCA TIO
Tabyuile mepeBojia MepBUYHBIX OamoB B 100-0amipHyI0 MIKaTy, YTBEPKIaeMO
PEKTOPOM YHHBEpPCUTETa. MaKkCUMaIbHBI CyMMapHBINA MMepBUYHBIN 6at paBeH 17.

Kaxprit BapraHT SK3aMEHAIIMOHHOIO TECTa BKIIIOYAET B ce0s 15 3agaHuid.

C 1 mo 12 3aganms — 3agaHusl C €AMHUYHBIM, MHOXKECTBEHHBIM BHIOOPOM
OTBETOB M3 TPEIJIOKEHHOTO CHHCKAa M 33/JlaHWsl Ha YCTAaHOBJICHHE COOTBETCTBUS
AJIEMEHTOB JBYX MHOXecTB. OTBEThI Ha 3aJaHdus C TEPBOTO IO JIBEHAIATHIN
3aHOCATCA B KapTy OTBETOB B BHJE KpaTKOTO OTBETa, COCTOAIIETO U3
MOCJICIOBATEIPHOCTH TGP WIM uncha. TecTupyembld BbIOMpAeT OJIWH WM
HECKOJIbKO U3 MHOXECTBA BAPUAHTOB OTBETA.



OTBeThl Ha 3a1aHUSI C TPUHAAIATOTO IO MATHAIIATOE MPEICTABIISIIOTCA B BUJE
pa3BEpHYTOr0 OTBETa Ha JOMOJHHUTEIHHOM OJlaHKE ¢ MedaThio. Pa3BepHYTHIM OTBET
JIOJDKEH CoJiepKaTh HEOOXOJUMMBbIE YpaBHEHHUSI pEeaKIUi, KOTOphIE€ YKa3aHbl B
YCJIOBUU 3a/laud, U BCE€ HEOOXOIMMBIC BBIUMUCICHUS (IaHO, pEIICHUE, OTBET) C
yKa3aHWEM €JMHUIIBI U3MEPEHUS UCKOMBIX (pu3nuecKkux BesnuuH. [Ipu cocraBiennu
ypaBHEHUN peakIuii HEOOXOIUMO YKa3bIBaTh YCIOBHUS UX MPOTEKAHMUS.

DK3aMeHAIlMOHHbIE 3aJlaHisl MO0 XUMUU HE BBIXOJAT 3a pPaMKH JTaHHOU
MPOrpaMMBbl, HO TPEOYIOT IMTyOOKOM MPOpadOTKU BCEX €€ PJIEMEHTOB. J[Jis yClenHbIX
OTBETOB Ha 3aJlaHHUs HEOOXOUMMO CBOOOJIHOE U OCO3HAHHOE BJIa/JICHHE XUMUYECKUMU
MOHSTUSMHU, TEOPUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMHU.

B conepxanue mporpamMMbl BKJIIOUEH MaTepHall U3 BCEX Pa3feioB IIKOJIbHOU
xumun:  «Teoperndeckue OCHOBBI  xumum», «Heopranuueckass — XUMHSY,
«Oprannueckas XuMusi» U «MeTo/Ibl TO3HAHUS B XUMUU. XUMUS U KU3HBY.



ITPOI'PAMMA KYPCA
Ha skx3amene MOXxHO monb3oBaThes TaOiuuamu: «llepumonnueckas cucrema
xummnyeckux 3nemeHToB .M. Menneneesa», «PacTBOpUMOCTh OCHOBaHUM, KUCIOT U
COJIEH B BOAEY, «DINEKTPOXUMHUUECKUN DAL HAIIPSIKEHUM METAJIOBY.
IIpu  peumeHun pacueTHBIX  3a1ay paspemaercs I10JIb30BaThCS
MUKPOKAIBKYJIATOPAMHU.

1 TEOPETUYECKHUE OCHOBbBI XUMHUHN
1.1 CoBpemeHHbIe NMPeICTABICHUSI O CTPOEHUH ATOMA

1.1.1 CtpoeHue >IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MEPBBIX YETHIPEX
NepUoJIOB: S-, P- U d-dJeMEHThl. DJIEKTPOHHAs KOHQUTypalus aTOMOB W HOHOB.
OcHOBHOE 1 BO30YKJIEHHOE COCTOSTHUSI aTOMOB

1.2 Ilepnonnueckuii 3axoH u [lepuonnyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB
.. MenaesieeBa

1.2.1 3aKOHOMEpPHOCTH M3MEHEHUS CBONCTB DJICMEHTOB UM MX COCIUHEHHH IO
NeproIaM U TPyIIaM.

1.2.2 O6mas xapakrepuctuka wmetammioB [A—-IIIA rpynm B cBA3M ¢ uX
nojoxeHueM B [lepuonnueckon cucreMe xumuueckux aiemMeHToB [[.M. Menneneesa
¥ OCOOCHHOCTSIMU CTPOCHHS UX aTOMOB.

1.2.3 XapakTepucTHKa TMEPEeXOJHbIX JJIEMEHTOB (Meau, IHMHKa, XpoMa,
&Kejesa) Mo UX MoJokKeHUIo B Ilepmoandeckoi crucreMe XHUMHYECKHX A3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTSIM CTPOEHUS UX aTOMOB.

1.2.4 O6mas xapakrepuctuka HemeTtamuioB [VA—VIIA rpymnm B CBA3M C UX
nosnoxenueM B [lepuonnueckoi cucrteMe xumudeckux sneMeHToB .M. Menneneesa
U 0COOEHHOCTSMH CTPOCHHS UX aTOMOB.

1.3 Xumuueckas cBsi3b M CTPOEHHE BellleCTBA

1.3.1 KoBanenTHasi XuMHYecKas CBs3b, €€ PA3HOBUAHOCTH M MEXaHU3MBbI
oOpa3oBaHusA. XapaKTEPUCTUKUA KOBAJIEHTHOMN CBSI3M (IOJISIPHOCTh M DHEPTHS CBSI3H).
HNonnas cBsa3p. Metaimmnueckast CBi3b. BoiopoiHas CBSI3b.

1.3.2 DnexrpoorpunatenbHocTh. CTENeHb OKHCICHUS W BaJIEHTHOCTh
XUMUYECKUX PJIEMEHTOB.

1.3.3 BemiectBa MOJEKYISIPHOTO ¥ HEMOJEKYJISPHOTO CTPOCHHs. THI
KPUCTAJJTMYECKOW pEHIeTKH. 3aBUCUMOCTh CBOWMCTB BEHIECTB OT HMX COCTaBa H
CTPOCHHS.

1.4 Xumnueckasi peakuusi

1.4.1 Knaccudukauusi XUMHUYECKUX pEAKIUH B  HEOPraHUYECKOW U
OPraHu4eCKON XHUMUH.

1.4.2 TeruoBoit  3p(hEKT XUMHUYECKOW  peakuuu. [epMOXUMUYECKHE
YpaBHEHHS.

1.4.3 CxopocTh peakiuy, e€ 3aBUCUMOCTb OT Pa3InIHBIX (PaKTOPOB.

1.4.4 OOpatumble U HeOOpaTUMbIE XHUMHYECKHE pEaKIUU. XUMHYECKOE
paBHOBecue. (CmenieHMe XMMHYECKOrO PaBHOBECHUSI TMOJ JCHCTBUEM pa3IMUHbBIX
(bakTopoB.


https://sovety-tut.ru/novosti/periodicheskiy-zakon-i-periodicheskaya-sistema-himicheskih-elementov-stroenie-atoma-himicheskaya-svyaz-i-stroenie-veshhestva

1.4.5 DnexTponuTHyecKas IUCCOLMAIMUS AIEKTPOIUTOB B BOJHBIX pacTBOpaXx.
CunpHble U cadble FIEKTPOIUTHI.

1.4.6 Peakuuu HOHHOTO OOMEHa.

1.4.7 Tunponus coneit. Cpena BOJHBIX PacTBOPOB: KHCIAsl, HEHUTpasibHas,
1IeJI04Has .

1.4.8 Peakuuu OKHCIMTEIIHLHO-BOCCTAaHOBUTENIbHBIC. KOppo3usi MeTamioB u
CIOCOOBI 3aIlIUTHI OT HEE.

1.4.9 DnexTposin3 paciuiaBOB U pacTBOPOB (CoJieH, me04eii, KUCIOT).

1.4.10 Nounnsiii (mpaBuio B.B. MapkoBHMKOBa) U paJuKalbHbI MEeXaHU3MbI
peaKui B OPraHU4ECKON XUMUU.

2 HEOPTAHUYECKAS XUMMUS

2.1 Knaccuduxkarms HEOPraHUYECKUX BEIIICCTB. Homenknatypa
HEOPraHUYECKUX BEIICCTB (TPUBUATIbHAS U MEXKIYHAPOIHAS ).

2.2 XapakTepHble XHMHUYECKHE CBOWMCTBA IPOCTHIX BEIIECTB — METaJUIOB:
IICJIOYHBIX, IIEIIOYHO3EMEIIbHBIX, MAarHus, aJIOMHHHS; TEePEXOIHBIX METAJIIOB
(Memu, MMHKa, XpoMma, JKeje3a).

2.3 XapakTepHble XUMHUYCCKHE CBOMCTBA IMPOCTHIX BEIICCTB — HEMETAJLIOB:
BOJIOPO/Ia, TAJIOTCHOB, KKCIIOPOJa, CePhl, a30Ta, Gocdopa, yriepoaa, KpeMHHS.

2.4 XapakTepHbIE XMUMHUUYECKHE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCTIOTHBIX.

2.5 XapakTepHble XUMHUYECKHE CBOWCTBA OCHOBaHUW U aM(POTEPHBIX
TUIPOKCHUIOB.

2.6 XapakTepHble XMMHUYECKHE CBOMCTBA KUCIIOT.

2.7 XapakTepHble XUMUUYECKHE CBOMCTBA COJIEH: CPeTHUX, KUCIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MIPUMEPE COSTUHEHUN aIIOMUHUS U IIUHKA).

2.8 B3anMOCBSI3b pa3IMYHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB.

3 OPTAHUYECKASA XUMMUS

3.1 Teopusi cTpoeHUS OPraHUYECKUX COCIUHEHUW: TOMOJIOTHUS U H30MEpHUs
(cTpyKTypHas U IpoCTpaHCTBEHHAs ). B3anMHOe BIMSHIE aTOMOB B MOJICKYJIaX.

3.2 Tumbl cBs3edl B MOJEKyJaX OpPraHMYECKHUX BemecTB. | mOpuanzarus
aTOMHBIX opOuTaneit yriaepoaa. Pagukan. @yHkunoHagpHas rpymnma.

3.3 Knaccudukanusi opraHnyeckux BemiecTB. HoMeHKIaTypa OpraHUYecKuX
BEILIECTB (TpUBHUATIbHAS U MEXAYHAPOIHAs).

3.4 XapakTepHble XUMUYECKHE CBOMCTBAa  YIJICBOJOPOIOB:  alKaHOB,
[MKJIOAJKAHOB, aJIKEHOB, JWEHOB, QJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB
(6enzomna 1 ToMOJIOTOB O€H30J1a, CTUPOIIA).

3.5 XapakrepHble XHMHUYECKHE CBOWCTBA MPENCITHHBIX OJHOATOMHBIX H
MHOTOATOMHBIX CTUPTOB, (peHOA.

3.6 XapakTepHble XUMHUYECKHE CBOMCTBA JIbJIETHIO0B, KapOOHOBBIX KHCJIOT,
CJI0KHBIX 3(UPOB.



3.7 XapakTepHble XMMHUYECKHE CBOWCTBA a30TCOAEPKAIIMX OPraHUYECKHUX
COEIMHEHUI: aMUHOB M aMUHOKHUCIOT. BaxkHeiilue crnocoObl NOJy4eHHUsI aMUHOB U
AMUHOKUCJIOT.

3.8 buonormyecku BaKHbIE  BEIIECTBA: JKUPBL, OEJNKH,  YIJIEBOJBI
(MOHOCaxapu/bl, TUCaxapuibl, MOIUCAXAPUIBI).

3.9 B3aumocBs3b OpraHuyecKuX COeTMHEHHM .

4 METOJbI IIO3HAHUSA B XUMUHNU. XUMUS U )KU3Hb
4.1 JkcnepuMeHTAIbHbIE OCHOBbI XMMHUH

4.1.1 TIlpaBuna pabGotel B Jjaboparopuu. JlabopaTopHas mocyga u
o0opynoBanue. I[IpaBuia Oe3omacHoCcTH mpu paboOTe € E€OKUMH, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBOM XUMHUH.

4.1.2 Hay4yHble METO/IbI UCCIICIOBAHUSI XUMUYECKUX BEIIECTB U MPEBPAICHUM.
MeTtoibl pa3iesieHus CMeceil 1 OUMCTKH BEIECTB.

4.1.3 OnpeneneHue xapakrepa Cpelbl BOJHBIX pacTBOPOB  BEIIECTB.
WNHpaukatopsl.

4.1.4 KavecTBEeHHbIE PeaKIMM HA HEOPTaHUYECKHE BEIIECTBA U NOHBI.

4.1.5 KauecTBeHHbIE PeaKIMi OPraHUYECKUX COSTUHECHUI.

4.1.6 OcHoBHBIE cIIOCOOBI MOMy4YeHHs (B 1a0OpaTOpUM) KOHKPETHBIX BEIIECTB,
OTHOCSIITUXCS K U3YYEHHBIM KJIACCaM HEOPTaHMYECKUX COCTMHEHUH .

4.1.7 OcHOBHBIE CTIOCOOBI TOJYYEHUS YTIIEBOIOPOIOB (B JIaOOpaTOpUH ).

4.1.8 OcHOBHBIE CHIOCOOBI MOJYUYEHHUS OPraHUYECKUX KHUCIOPOACOIEPKALIUX
coeMHEHUH (B 1a00paTopun).

4.2 O0mue npeaCTABIEHHUS 0 MPOMBIILIEHHBIX CIIOC00aX MOJTyYeHUs!
BaKHelux BewecTs. [Ipumenenue BemecTs

4.2.1 TlonsiTHe 0 METAJUTYprUH: OOIIHE CITIOCOOBI MOTYYSHUS METAJIOB.

4.2.2 O0mue Hay4dHbIC MPUHIMIBI XUMHUYECKOTO MPOM3BOACTBA (Ha MpUMEpe
MPOMBIIIJIEHHOTO TOJYYeHUs aMMHaKa, CEpPHOM KHUCIIOTHI, METaHOoJa). XMMHUUYECKOe
3arpsi3HEHUE OKPY’KAIOIIEH CPEAbl U €ro MOCIEICTBUS.

4.2.3 IlpupoiHbIe HCTOYHUKH YTIIEBOAOPOI0B, UX MepepadoTKa.

4.2.4 BbICOKOMONEKYJISIPHBIE COCIUHEHUA. Peaknuuu TOJMMEpU3alud |
nonukoHaeHcauuu. [lonmumepsl. [1nactmaccsl, BOJOKHA, KAy4yKH.

4.2.5 TlpuMeHeHne n3y4yeHHbIX HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB.

4.3 PacuéTpl no XuMu4ecKuM popmyJiaM U ypaBHEHUSM pPeaKuuid

4.3.1 Pacué€rbl C HMCHOJIb30BAHHEM TMOHSITUN «PACTBOPUMOCTHY», «MaccoBas
JI0JIsSl BELIECTBA B paCTBOPE».

4.3.2 PacuéTbl 00BEMHBIX OTHOIIIEHUH Ta30B MPU XUMHUYECKUX PEAKIIUSAX.

4.3.3 Pacuérel Macchl BemecTBa WIM 00BbEMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0BEMY OJHOrO M3 YYAaCTBYIOLIMX B pEaKIUU
BEIIECTB.

4.3.4 Pacuéthl TemioBoro 3¢ dexra peaxiuu.

4.3.5 Pacuétel maccel (00BEMa, KONMMYECTBA BEIIECTBA) MPOIAYKTOB PEAKITHH,
€CJIM OJIHO W3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH).
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4.3.6 Pacuérel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTA PEAKIIUH,
€CJIM OJHO W3 BELIECTB JAHO B BUJIE PACTBOpPA C ONPEACIEHHOM MAaCCOBOU JOJEU
PacCTBOPEHHOIO BEIIECTB.

4.3.7 YcTaHOBIEHUE MOJIEKYJISIPHOM U CTPYKTYpHOUR (hOpMYJT BELIECTBA.

4.3.8 Pacu€tbl MaccoBOil WM 0OBEMHOM JTOAM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

4.3.9 Pacuétbl MaccoBOM 011 (MAacChl) XUMUYECKOTO COCTMHEHUS B CMECH.



TPEBOBAHUSA K YPOBHIO TIOAI'OTOBKHU YYAIIIUXCA

AOGUTYPHUEHTHI, TOCTYIAIOIIUE B BY3, JOJIKHBI

3HAaTH/IIOHUMATD:

Baxueiinue XxuMudeckue MOHSATUS U UX CMBICH (BBIICIATh UX XapaKTEepPHBIE
MPU3HAKK): BELIECTBO, XUMHYECKUM HJIEMEHT, aToM, MOJEKYyjla, OTHOCUTEIbHBIC
aTOMHBIE W  MOJEKYJSpPHBIE MACChl, HMOH, HW30TOMNbl, XUMHUUYECKAs CBA3b,
AIEKTPOOTPULIATENLHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCJIEHUS, MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00BbEM, BEIIECTBA MOJICKYJIIPHOTO U HEMOJIEKYJSPHOTO CTPOCHMUS,
pacTBOpPbI, PACTBOPUMOCTb, DJIEKTPOJMUTHI U HEDJICKTPOJIUTHI, JICKTPOIUTHUYECKAS
OUCCOLIMAIUS, THUIPOJIN3, OKHUCIUTEIb M  BOCCTAHOBUTEIb, OKHUCJIECHHE U
BOCCTAHOBJICHHE, AJEKTPOJIM3, CKOPOCTh XUMHUUYECKOW pEakKIuu, XHUMHUYECKOE
paBHOBecHUE, TEIUIOBOW A(QEKT peakiuu, YIrJIepOAHBIN CKeleT, (yHKIHMOHAIbHAs
rpymnmna, U30Mepusi U TOMOJIOTHS, CTPYKTypHas M MPOCTPAHCTBEHHAs HW30MEPUS,
OCHOBHBI€ TUIIbI PEAKI[Mi B HEOPraHUYECKON U OPraHUYE€CKON XUMUHU.

OCHOBHBIE 3aKOHBI M TEOPUM XUMHUM, OCHOBHBIC TIOJOXKEHHUS XUMHUYECKHX
TEOpHil (CTPOCHHUS aTOMa, XMMHUYECKOW CBS3H, DJIEKTPOJUTUUYECKOM THUCCOLMAIUH,
KHUCJIOT U OCHOBaHMM, CTPOCHUSI OPTAaHUYECKUX COCTUHECHUM, XUMHUUECKON KMHETUKH )
JUI aHaJIn3a CTPOEHHMS M CBOMCTB BewlecTB, cMmbich [lepuogunueckoro 3akona JI.M.
MeHeneeBa W HCIOJL30BAaTh €ro JJii KAa4eCTBEHHOIO aHaiu3a M OOOCHOBaHHS
OCHOBHBIX 3aKOHOMEPHOCTEW CTPOEHUSI aTOMOB, CBOMCTB XMMHUYECKUX AJIIEMEHTOB U
UX COETMHEHUMU.

Baxxneiiue BemecTBa U MaTepualbl, KIaCCU(PUUIUPOBATH HEOPTaHUYECKHUE U
OpraHMYecKUe BEIIECTBA MO BCEM U3BECTHBIM KJIACCU(DHUKAIMOHHBIM MTPU3HAKAM.

Ymern:

Ha3zpiBaTh wW3ydeHHBIC BEIIECTBA 110 TPUBHAIBHOW WM MEXKIYHAPOIHOU
HOMEHKJIaType.

Onpenensats/KIaccuPpUIUPOBAThH BaJICHTHOCTb, CTEIEHb OKHUCJICHUS
XUMUYECKUX 3JIEMEHTOB, 3aps/ibl HOHOB, BUJI XUMUUYECKUX CBA3EH B COCIMHEHUSX U
TUIl KPUCTAJUIMYECKON PEMIETKH, MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN, XapakKTep
Cpeapl  BOJIHBIX  pPACTBOPOB  BEIIECTB, OKHUCIHUTENb U  BOCCTAHOBUTEID,
MIPUHAIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX U OPraHUYECKHUX
COCMHEHUHN, TOMOJIOTM M H30MEpPbI, XMMHUYECKHE PEAKIMU B HEOPraHUYECKOU U
OpraHNYeCcKO XUMHUHU (10 BCEM U3BECTHBIM KIIACCHU(PUKAIIMOHHBIM IMPU3HAKAM).

XapakTepu3oBaTh S-, P- U d-3JIEMEHTHI 10 WX MoJokKeHHI0 B [leproamaeckoi
cuctreme [[.M. MeHnneneeBa, oOume XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
METAJJIOB M HEMETAJUIOB, OOIIHEe XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIIACCOB
HEOPraHUYECKUX COCIUHEHUW, CBOMCTBA OTHAEJIBHBIX MPEACTABUTEIEH 3TUX KIIACCOB,
CTPOEHUE U XUMUYECKNE CBOMCTBA U3YUEHHBIX OPTraHUYECKUX COCIUHEHUN.

OOBSACHITH 3aBUCUMOCTh CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEIUHEHHI
OT mosiokeHusa anemeHra B llepmonmueckon cucreme /(.M. Menneneesa, mpupony
XUMHUYECKOW CBSI3M  (MOHHOM, KOBAJICHTHOM, METANIMYECKON, BOJOPOJIHOM),
3aBUCUMOCTh CBOMCTB HEOPTraHMYECKUX W OPraHMYECKUX BEHIECTB OT UX COCTaBa U
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CTPOEHMS], CYIIIHOCTh U3YYEHHBIX BUJOB XUMUYECKUX PEAKIUI: dJIEKTPOIUTUYECKON
JUCCOLIMALIMHM, HOHHOTO OOMEHA, OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX (M COCTaBISAThH
UX YPaBHEHHS ), BIUSAHHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakluu U
Ha CMEIICHUE XUMUYECKOIO PABHOBECHS.

[I1aHupoBaTh/MPOBOAUTH SKCHEPUMEHT MO MOJYYEHHI0 M PACHO3HABAHUIO
BAKHEHIINX  HEOPraHWYECKUX U  OPraHUYECKUX COCIMHEHHW ¢  Y4ETOM
NpUOOpPETEHHBIX 3HAHWW O TpaBuiaax Oe3omacHo paboThl ¢ BelIECTBAMU B
1a60paTOpUU U B OBITY, BBIYUCIEHUS IO XUMUUYECKUM (POPMYJIaM U YPABHEHUSIM.

BJAaJeTh NPHOOPETEHHbIMH 3HAHMSIMHM M YMEHUSIMHM B NPAKTHYECKOH
HAeSITeJIJbHOCTH U NTOBCEAHEBHOM KU3HU 1JIA:

oOecrieueHusi 6€30MacHOCTU KU3HEAEATEILHOCTH B MPOLIECCE MCIOJIb30BAHUS
OBITOBBIX XMMUYECKUX MPENapaToB;
OLICHKH BIUSHUS OBITOBBIX XMMUYECKUX MPEMAPAaTOB HA OPraHU3M YelloBeKa U
JIPYrue OpraHu3Mbl 3arps3HEHUS OKPYKAIOIIEN CPEIbI.
B npouecce BCTyNmUTENbHOTO HCHBITAHUS AOUTYPUEHTHI JOJKHBI T0Ka3aTh
3HAaHUE OCHOBHBIX BOIIPOCOB, U3YUYEHHBIX B IIKOJIBHBIX KypCaX XUMHH.
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HPUJIO’KEHUE
OBPA3ELl BCTYIIMTEJIBHOI'O TECTA

3K3aMeHaHI/IOHH06 3alaHuE Uil MPOBEACHUS BCTYIIUTEJILHOI'O
HCIIBITAHUSA IO MPEAMETY «XHMHUA»

Yacts 1

OtBeramu Kk 3aganusaMm 1-12 sBasieTcsi nocjiegoBaTelIbHOCTh HUP WM YHUCTIO.
3anummre orBerhl B KAPTY OTBETOB cnpaBa oT HOMEpOB COOTBETCTBYIOILIHX
3aganuii. OTBeT cjieAyeT 3anuCcbIBaTh 0e3 MPo0e OB U KAKHUX-JTH00 HOMOJTHUTEIbHBIX
CHMBOJIOB.

Bapuant Ne 0

1. Onpenennre, aTOMbI KAKHX ABYX M3 YKA3aHHBIX B PSIAY J1€MEHTOB MMEIOT HA BHEIIHEM
IHEPreTHYECKOM YPOBHE TPH 3JIEKTPOHA.

Bapuantsi orBetoB: 1) Ne; 2) Ga; 3) Co; 4) B; 5) Al

3anuuMTe B KAPTY OTBETOB HOMEPA BLIOPAHHBIX 3JIEMEHTOB. 245

2. U3 yka3aHHBIX B Psi/ly XUMHYECKHX 3J1eMEHTOB BbIOepuTEe TPH 3JIEeMEHTa, KOTOpble B
IMepuoguyeckoii cucreme xumuyeckux djeMeHToB /I. U. MeHnaesieeBa HAaXoAATCS B OAHOM
nepuone. PacnoJiokure BoIOpaHHBbIE 3JIEMEHThI B MOPAJAKE BO3PACTAHMSA UX MeTAIMYEeCKHX
CBOIICTB.

Bapuantsi orBetoB: 1) Sr; 2) F; 3) C; 4) I; 5) Sn.

3anumuTe B KAPTY OTBETOB HOMEPa BbIOPAHHBIX 3JIEMEHTOB B HY’KHOH MOCJIe0BATEILHOCTH.
451

3. I3 ynciaa yKa3aHHBIX B PSy 3J1€MEHTOB BbIOEpHTE ABA J€MEHTAa, KOTOPbIie MPOSIBISIOT
BBICIIYI0 CTeNeHb OKHCJIeHHs, paBHyio +1.

Bapuantsi orBetoB: 1) Cs; 2) H; 3) Sr; 4) Sb; 5) Te.

3anuummMTe B KAPTy OTBETOB HOMEPA BHIOPAHHBIX 3JIEMEHTOB. 12

4. U3 mpenioikeHHOr0 NepeyHsi BbIOepUTe IBa COeJUHEHHS, B KOTOPbIX NPHUCYTCTBYIOT
KOBaJIEHTHbIE MOJIIPHbIE CBSA3H.

Bapuantsi orBeroB: 1) CO; 2) N2O; 3) NaF; 4) BaCl; 5) Na2O.

3anummuTe B KAPTy OTBETOB HOMEpa BHIOPAHHBIX coeJUHeHMil. 12

5. YcTraHOBHTE COOTBETCTBHE Mesk1y (POPMY.10ii BemiecTBAa U KJIACCOM/TPYIIOH, K KOTOPpoMY(-
0il) 3TO BeleCTBO NPHHANJIECKHUT: K KaXKI0i MO3MUMH, 0003HAYeHHOW OYyKBOil, moadepure
COOTBETCTBYHIILYIO MO3UIUI0 U3 BTOPOI0 CT0JI0A, 0003HAYEeHHYI0 HUu(pPOi.

BapuaHTbI 0OTBETOB:

OOPMVYIJIA HEOPTAHMYECKOI'O KJIACC (I'PVIIIIA) HEOPF@HI/ILIECKI/IX
BEHIECTBA COEJAVMHEHNU
A) Cr203 1) OCHOBHBII OKCH]T
B) CrO3 2) amdoTepHbIi OKCUT
B) CO 3) KUCTIOTHBIH OKCH]T

4) Ge3pa3TUIHBIA OKCHI.
3anumuTe B KApTy 0TBETOB U PHI, pACMIOJIOKHUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaMm:
12



A b C
3 4

N

6. 3 npemiokeHHOTO TepeyHsi BHIOEPUTE J(BA BEIIECTBA, C KOTOPBHIMH TPH OOBIYHBIX YCIOBHSIX
OCYIIIECTBUMA PEAKIIUS C JKEIIE30M.

Bapuantsl orBetoB: 1) cynsdarom onosa (II) (p-p); 2) cepHO# KHCIOTOH (KOHIL); 3) HUTPATOM
menu (11) (p-p); 4) cepoii (TB.); 5) HUTpaTOM HUHKA (P-P).

3anumuTe B KAPTY OTBETOB HOMepa BHIOPAHHBIX 0TBETOB. 13

7. B npo0upKy ¢ HepacTBOPMMBIM coeluHeHHeM X jao0aBuiM pacTtBop Y. B pesyabrare
peaknuu Ha0J/II0a/ 14 pacTBoOpeHue ocaaka. U3 npenyioskeHHOro nepevHsi BbioepuTe BelecTBa
X u Y, KOTOpble MOT'YT BCTYNATh B ONMMCAHHYIO PEAKLHIO.

Bapuantsi orBetoB: 1) Cu(OH)2; 2) CO3; 3) BaCly; 4) NH4OH; 5) H20.

3anumuTe B KapTy OTBEeTOB UG PHI, PACNIOJI0KUB UX B MOPsIIKE, COOTBETCTBYIOIEM OyKBaM:
X Y
1 4

8. YcraHoBuTe COOTBETCTBHE MEKIY HA3BAHHMEM COJIM M OTHOLIEHUEM eé K THAPOJIu3Yy: K
KAaKI0M MO3MIUM, 0003HAYEeHHOH OYyKBOH, moadepuTe COOTBETCTBYKWINYIH) MNO3UIHUIO,
0003HaYeHHY1I0 UM poii.

BapuaHThI 0OTBETOB:

HA3BAHUE COJIN OTHOUIEHUE K TUPOJIN3Y
A) HUTpHUT cepebpa 1) ruapOIN3 10 KaTHOHY

b) cynbdat 6apus 2) TUAPOIIU3 110 AHUOHY

B) cynbdut 6apus 3) ruApPOIN3 TI0 KATHOHY U aHUOHY
I') xnopun HaTpust 4) TUIPOSIN3Y HE TIOABEPraeTCs

3anuumure B KApTy 0TBETOB U PHI, PACNIOJI0KIB X B MOPSJAKeE, COOTBETCTBYIOIIEM OyKBaM:
A b B r

3 4 2 4

9. YcraHoBuTe COOTBETCTBME MeXKIy PpearMpylMMH BelleCTBAMH M NPOIAYKTOM HX
B3aNMMOEHCTBHS: K KAXKI0H MO3ULMU, 0003HAYEHHOI 0YKBO, MoJg0epuTe COOTBETCTBYIOIIY IO
MO3UIHMI0, 0003HAYEHHYI0 HU(POii.

BapuaHTbI 0TBETOB:

PEATHPYIOUIME BEHIECTBA ITPOYKT B3AUMOJENCTBUSA
A) ipomano-2 u 6pOMBOJIOPOT 1) mponvutat Kanus

b) MeTraHo M 3TaHOBAsI KUCJIOTA 2) 2-6poMIIponaH

B) nponanosn-1 u xanuit 3) nzonponuiar Kaaus

I') nponanon-2 u kanuit 4) metungpopmuar

5) MeTuiIITaHOaT
6) METUIITUIIOBBIN 3(up

3anummTe B KapTy OTBETOB HU(PbI, PACIOJI0KHB HX B IOPSAJIKe, COOTBETCTBYIOIIEM OyKBaM:
A b B r

2 5 1 3
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10. Y3 npeasio:keHHOro MepevHsi BbI0epuTe ABAa BelleCTBA, KOTOPble He BCTYNAIOT B PEeaKIHI0
TUAPOJIM3A.

BapuanTsl oTBeTOB: 1) cTeapuH; 2) nemntono3a; 3) Gpykrosa; 4) caxaposa; 5) rImMIHH.

3anumuTe B KapTy OTBETOB HOMepa BHIOPAHHBIX BellecTB. 35

11. U3 npeniioskeHHOr0 NepevHsi Bbi0epuTe ABa BelleCTBa, ¢ KOTOPbIMHU He B3aUMO/JelCTBYeT
YKCYCHasi KHCJIOTA.

Bapuantsi orBetoB: 1) Cu; 2) Bra (6pomuas Boaa); 3) CH3OH; 4) CH3sCOOH; 5) CH3CH,OH.
3anuumTe B KapTy OTBETOB HOMepa BHIOPAHHBIX BellecTB. 12

12. YcraHoBHTE COOTBETCTBHE MEK/AY CIIOCOOOM BO3/1eHCTBUSI HA PABHOBECHYIO CHCTEMY
CO(r) + Cly(r) <> COCla(r) + Q

U HANpAaBJIECHHEM CMeILeHUs XUMHYEeCKOro PaBHOBECHSI B pe3y/ibTaTe 3TOr0 BO3AEHCTBUS: K

KaXKI0H No3uluM, 0003HAYeHHOH OyKkBO#, moadepuTe COOTBETCTBYIOUIYI0 MO3HLMIO,

0003HaYeHHYI0 U POii.

BapuaHTbl 0TBETOB:

. HAITPABJIEHUE CMEIIEHU A
BOSJIEVCTBHE HA CUCTEMY XUMHNYECKOI'O PABHOBECHUA
A) yBennueHue KOHIEHTpaluu 1) cmeniaercs B CTOpOHY 00paTHO peakuuu
okcuna yriepona(ll) 2) MPaKTHYECKU HE CMENIACTCsI
b) noBrimenune remmneparypsl 3) cmemiaercs B CTOPOHY MPSIMOM peakiuu

B) nonmwxkenue naBnenus
I') yBenuueHne KOHIEHTPALUH XJI0Pa

3anummTe B KapTy OTBETOB UG PbI, PACIOJIOKUB UX B OPSAJKe, COOTBETCTBYIOIIEM OyKBaM:
A b B r

3 1 1 3

YACTB 2

Jas 3anmcu oTBeTOB Ha 3ajaHus 3Toil 4yactu (13-15) mcmoan3yiite BJAHK ¢ meyartblo.
3anummure cHayaga Homep 3ananuda (13, 14 u 1. 1.), a 3aTeM pa3BepHYTbIH 0TBET HA HEro.
OTBeTHI 3aNMCHIBANTE YeTKO M Pa300p4YHBO.

13. K 240 r pacTBOpa noBapeHHOM COJIM ¢ MaccoBoii goJeii coim 20% nodasuaun 160 mJ1 Boabl.
BolunciauTre MaccoBy 10110 COJIH B MOJYy4eHHOM pacTtBope. Omeem oaiime 6 npoyewmax c
MOYHOCMbBIO 00 yeolx.

14. Jna BbINOJHEHHUS 3a/IaHHUS MCIOJbB3YHTe cilelyI0luii nepeyeHb BellecTB: CEPOBOIOPO/,
HUTPAT LHHKA, CyJb(UT HaTpus, OpoM, ruapoxcua kanausi, oxkcua meau(Il). Jomycrumo
HCI0JIb30BAHME BOJHBIX PACTBOPOB BelIeCTB. /3 npedniodicenHo20 nepeyns eeujecmes avibepume
eeuecmeda, Meofcdy KOmMOpPbIMU  BO3MOINCHA  OKUCTIUNMETbHO-60CCMAHOBUNMENIbHAA peaKyus, U
sanuwiume ypaeHenue 2mou peaxkyuu. Cocmasvme 3ﬂ€Kmp0HHbllZ 6aﬂch, yKascume oKkuciumeivb u
soccmaHoeumens.

15. HanumuTe ypaBHeHUs] peaKIMii, ¢ IOMOIILI0 KOTOPBIX MOKHO OCYIIECTBUTH CJIEAYIOILIHE
NpeBpPalleHus:
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Br, AV KOH
oyram —— X (crmpT.p-p) Xa

KMnO,.
H,50,

KMnO, H,0
= X

X
Ilpu Hanucanuu ypagueHuill peaxkyuii UCHOILIVUME CMPYKMYPHblE QOPMYIbl  OPeAHUYECKUX
gewecms.
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