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1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIHHUIIJIINHBI
Xumus

1.1. O6saacTh npuMeHeHus1 pado4eil MPOrpaMmbl

[Tporpamma paspaborana Ha ocHoBe TpeOoBanmii PI'OC cpemnero oOmero oOpa3oBaHUs,
MPEIbSABISEMBIX K CTPYKTYpE, COICPKAHUIO U pe3ysibTaTaM OCBOCHUS Y4eOHOH AMCHUILIMHBI I10
cnenuaibHocT  «40.02.04 FOpucnpyneHuus», B COOTBETCTBUU C PexkoMeHJanusMH IO peanu3aluu
cpenHero obmero oOpa3oBaHHMs B Ipeleilax OCBOCHHS 00pa30BaTEbHOM MPOTrpaMMbl CPEIHETO
npodeccnoHansHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOro o0miero oOpas3oBaHus (muchkMo JlemaprameHTa
roCy/1IapCTBEHHOM MOJUTUKH B cepe cpeaHero npodhecCuoHaIbHOro o0pa3oBaHus U MpodeccnoHalbHOTO
obyuenuss Munnpocsemenust Poccun ot 1 mapra 2023 1. Ne 05-592), ¢ yuerom [IpumepHoii pabGoueit
IporpaMMbl 00111e00pa30BaTEIbHON TUCHUIUIHHBI « X UMUS.

1.2. MecTo y4eOHOH IMCHUIUVIMHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CIENHAJIUCTOB
Cpe/lHero 3BeHa

Pabouas mnporpamma y4eOHON AMCUMIUIUHBI SIBISETCS YAaCThIO IPOrPAMMBI  MOJATOTOBKHU
crenuanucToB cpeanero 3BeHa no cneuunansHoctu CI1IO 40.02.04 FOpucnpyneHuus.

1.3. lesn u 3agaum y4eOHOM JMCUMILIMHBI - TPeOOBAHUSA K Pe3y/JbTaTaM OCBOCHHS y4eOHO
JUCIUILIMHBI

[lenb NUCHUIUIMHBI: O3HAKOMHTH CTYACHTOB C TEOPUEH M MPAKTUKOW HAyKH O BEIIECTBAX M HX
HpCBpaHIGHI/IFIX. aTh HpeI[CTaBJIeHI/Ie 06 OCHOBHBIX ITOHATHUAX, 3aKOHAaX U MOJCIIAX XUMHYCCKUX CUCTEM, O
PEaKIMOHHON CHOCOOHOCTH BEIIEeCTB, C(OPMUPOBATH HABHIKM HAYyYHOTO HCCIENOBAaHUS; JaThb OCHOBBI
aHaJiIn3a HCTOYHUKOB XI/IMI/I‘-IGCKOIZ OITACHOCTH.

3amaun TUCHUILIMHEL:

I/I3y‘-II/ITI) OCHOBHBIC 3aKOHBI XUMHWHU. 3aKOH COXpaHeHI/Iﬂ MacCChbl BCIICCTB, HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH,
3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBa, 3aKOH ABOraapo, 3akoH ['ecca, 3aKOH JEHCTBYIOIIMX MacC B
KHNHCTHUKC U TepMOILI/IHaMI/IKe;

W3yYUTh OCHOBHBIE TEOPUU XUMHUU: CTPOEHHUS aTOMa, XMMHUYECKOW CBSA3H, DIEKTPOIUTHUYECKOU
Jucconuanuu, KUCJIOT U OCHOBaHHﬁ, CTpOGHI/Ifl OpFaHI/I‘-ICCKI/IX COCI[I/IHCHHfI, XI/IMI/I‘-ICCKYIO KI/IHeTI/IKy nu
XUMHUYECKYIO TEPMOIUHAMUKY;

KJ'IaCCI/I(i)I/IKaHI/IIO u HOMGHKJ'IaTypy HGOpFaHquCKHX nu Opl"aHI/I‘IGCKI/IX COCI[I/IHeHI/II\/JI;

OCHOBHBLIC TIOHATHS, 3aKOHBI W MOJIENHM XHMHYSCKMX CHCTEM, CBOMCTBA OCHOBHBIX BHJIOB
XUMUYECKUX BEIIECTB M KJIACCOB XUMHUYECKUX OOBEKTOB, 3aKOHBI OOIIEH, KOJJIOMJAHOW W (PU3UUECKOM
XAMUHA

B pesynbrare oCBOCHUS AUCITUTUTMHBI 00YJArONTUIACS JOJKEH 3HATh:

- pOJIb XMMHHU B €CTECTBO3HAHUU, €€ CBA3b C IPYTMMH €CTECTBEHHBIMU HaAyKaMH, 3HaYEHUE B KU3HU
COBPEMEHHOT0 00I11eCTBa;

- BXKHEHIIINEe XUMUYECKHUE MMOHATHS: BEIIECTBO, XUMUYECKUN PJIEMEHT, aTOM, MOJIEKYJIa, Macca
aTOMOB M MOJIEKYJI, MOH, paJlKa, aJuIOTPONHs, HyKJIUJIbl U U30TOIbI, aTOMHBIE S-, p-, d-opOuTanuy,
XUMHYECKas CBA3b, dJIEKTPOOTPUIIATEILHOCTD, BAJICHTHOCTh, CTETIEHb OKUCIIEHUS, THOpUIU3aIns
opOuTasneil, mpoCTPaHCTBEHHOE CTPOCHUE MOJIEKYJI, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00beM, BEIIeCTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSI, KOMIUIEKCHBIE CO-€AMHEHUS, JUCTIEPCHBIE CUCTEMBI,
HCTHUHHBIE PACTBOPBI, SJIEKTPOIUTUYECKAS AUCCOLUAIINS;

- KUCJIOTHO-OCHOBHBIE PEAKLIMM B BOJIHBIX pAacTBOpax, T’MAPOJIN3, OKUCICHHE U BOCCTAHOBIIEHUE,
ANEKTPOJIN3, CKOPOCTh XUMUYECKON peakliiu, MEXaHU3M PeaKIiu, KaTajiu3, TerIoBoi 3 deKT peakuuu,
SHTAIBIINS, TETIIOTa 00pa30BaHUs, SHTPOIIUS, XUMUYECKOE PaBHOBECHE, KOHCTAHTA PAaBHOBECHS,
YTIEPOAHBIN CKeNeT, G yHKIMOHAIbHAS TPYIIa, TOMOJIOTHS, CTPYKTYpHAasi U MPOCTPAHCTBEHHASI H30MEPHSI;

B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI O0YYarOIUICs TOIKEH YMETh:



- 1aBaTh KOJIMYECTBEHHBIC OLIEHKH U IPOU3BOJUTH PACUYETHI 10 XUMUUYECKUM (hopMyiam U
YPABHEHUSIM.

B pesynbprare OCBOCHHS AMCHUIUIMHBI OOYYArOIIUICS MOJDKEH BIAJETh CIEAYIOUMMU OOIIMMU
(OK) u mpodeccuonanbubimu (I1K) koMmereHIusIMu:

- OK 05. Ocy1iecTBisTh YCTHYIO U IMCBbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJaAPCTBEHHOM SI3bIKE
Poccutickoit denepariuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA;

- [IK 1.1. OcymiecTBasTh MpohecCHOHATFHOE TOJIKOBaHUE HOPM TIPaBa;

OcBoceHue copepxkaHusl Y4eOHON AUCIUILTUHBI «XUMUS» 00CCIICUNBACT JOCTHIKCHHUE CTYICHTAMU
CIIEYIOIIUX Pe3yIbTaTOB:

B pamkax mporpammbl y4eOHOTO MpeaMera OOYyJarolIMMHCS OcBauBaroTCcs JudHOCTHBIE (JIP),
Meranpeametneie (MP) u mnpenMerHeie pesynbraThl 06azoBoro ypoBHs (IIP6G) B cooTBeTcTBUH C
tpeboBanusimu @I'OC cpennero oomEero oo6pa3oBaHmsl.

* IMYHOCTHBIE PE3YIIbTAThI

JIP 01 cdopMUpOBaHHOCTh TPAKIAHCKOW TO3WIHUM OOYydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJI€HAa POCCUNCKOI0 OOIIECTBA;

JIP 02 crocoGHOCTh OlEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

JIP 03 oco3HaHue TMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIyILEro;

JIP 04 screTnyeckoe OTHOUICHHWE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

JIP 05 chopMHUPOBaHHOCTH 3I0POBOTO U Oe301acHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3/I0pPOBbIO;

JIP 06 akTUBHOE HETPHUATUE BPEIHBIX IPUBBIYCK U MHBIX (OPM NPUUUHEHHS Bpea GU3NIECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

JIP 07 roTOBHOCTB K TPYyZly, OCO3HaHHE LIEHHOCTU MacTePCTBa, TPYL0II00UE;

JIP 08 roTOBHOCTh K aKTMBHOMW JESTENbHOCTH TEXHOJIOTMYECKON U COLIMaIbHOW HAIMpaBIEHHOCTH,
CTIIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH 1 CAMOCTOSATEIBHO BBITIOIHSTH TAKYIO ACSITEIBHOCTD;

JIP 09 TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUIO M CaMOOOPa30BAaHUIO Ha MPOTSIKEHUU BCeH
KU3HH;

* METaNpeIMETHBIE PE3YJIbTAThI

MP 01 camocrositensHO (OpMYIUpPOBaTh M aKTyalIU3UpPOBaTh MPOOJIEeMYy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 onpenendarts 1enu AeSTENbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUH UX JOCTUKEHUS,

MP 03 BBISBISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSX;

MP 04 BHOCUTH KOpPPEKTHBBI B JI€ATEIbHOCTh, OLEHMBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKHU MOCJIEICTBUI N€ITEIbHOCTH;

MP 05 criocoGHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJIOB PEIICHHS TPAKTHUECKUX
3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/I0OB ITO3HAHMUS;

MP 06 oBnageHue BUJAMU JIEATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YUYECOHBIX CUTYAIIMSIX, B TOM YUCIIE MPU CO3/IaHUN YIEOHBIX
Y COIIMAIBHBIX TPOEKTOB;

MP 07 dopmupoBanue Hay4dHOTO THIIAa MBINUICHUS, BIIAJIEHUEC HAYYHOW TEPMHUHOJOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

MP 08 craButh u GOpMYIHUPOBATh COOCTBEHHBIE 3a/ladyd B 00pa3OBaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsIX;

MP 09 BBISBISITS IPHUYUHHO-CIICICTBEHHBIC CBSI3U U aKTYaJTM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y
€€ peuleHusi, HaXOAUTh apryMEHTHI ISl JI0Ka3aTelbCTBA CBOMX YTBEpPXKIEHUM, 3a7aBaTh MapaMmeTpbl U
KPUTEPHUH PEIICHHUS;

MP 10 ananu3upoBaTh MNOJYyUYEHHBIE B XO/I€ PEIICHUS 3a7a4d Pe3yJbTaThl, KpUTUYECKU OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;



MP 11 naBath O1IEHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh TPHUOOPETECHHBIN OIIBIT;

MP 12 ocymiecTBiSTh IMeleHANpPaBIESHHBIA MOUCK TMEPEHOca CPEACTB M CHOCOOOB ICHCTBHS B
po(ECCUOHATIBHYIO CPELY;;

MP 13 ymeTh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00acTei;

MP 14 Biagerp HaBbIKAMH IIOJYy4YeHHMs HMHPOPMALMU W3 HUCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENILHO OCYILECTBJIATH MOWCK, aHaU3, CHCTEMATHU3ALMI0 W HMHTEPIPETALUI0 HHPOpPMALUU
pas3UYHbIX BUAOB U (POPM IPEICTABICHHUS;

MP 15 oueHuBaTh JTOCTOBEPHOCTH, JIETHTUMHOCTh MH(POPMALIMU, €€ COOTBETCTBHUE IMPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

MP 16 ucnonb30Bath cpeacTBa HHPOPMAIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 33Ja4 ¢ COOJII0/IEHMEM TPeOOBaHUM 3PrOHOMUKH,
TEXHUKA O€30IaCHOCTH, THUTUEHBI, pPEeCypcocOEpeKEeHUs, MPaBOBBIX M ATHYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

MP 17 ocymiecTBisATh KOMMYHHKAIIMK BO BCeX chepax KU3HU;

MP 18 BiazietTs pa3audHbIMH CIIOCOOAMH OOIIICHHUS U B3aMMOICHCTBUS;

MP 19 apryMeHTHpPOBaHHO BECTH JUAJIOT, YMETh CMSATYaTh KOH(IUKTHBIE CUTYAllUH;

MP 20 pasBepHyTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHMsI C HCIIOJIB30BAHMEM S3BIKOBBIX
CPEICTB;

MP 21 noHuMaTh U UCNOJIB30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHON pabOThI;

MP 22 ppuHMMaTh LEIM COBMECTHOM JE€ATEIbHOCTH, OPIaHHU30BBIBATH U KOOPAWHUPOBATH
JNEUCTBUS II0 €€ JOCTH)KEHHIO: COCTABIIATH IUIAH JACUCTBHUH, PAacHpelessTb POJU C yYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

MP 23 orieHrnBaTh Ka4e€CTBO CBOETO BKJIA/1a U KAXKJI0TO yYaCTHUKA KOMaH/Ibl B OOIIMK pe3ysbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

MP 24 ocymecTBiIsATh NO3UTHBHOE CTPAaTErMYECKOE IIOBEJEHUE B Ppa3JIMYHBIX CHUTYaLMsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHHE, OBITH MHUIIMATUBHBIM;

MP 25 camMOCTOATENBHO COCTABIATH IUIAH PEUICHUs MPOOJIeMbl C YU€TOM HMMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

MP 26 orieHuBaTh MPpUOOPETCHHBIN OTIBIT;

MP 27 ciocoOGcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IUPOKOHW SPYAULIMN B Pa3HBIX 00JIACTSIX
3HaHU, NOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHbD;

MP 28 BianeTh HaBbIKaMU MO3HABATEIbHOU pe(hIeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUHN U
MBICIIUTENIBHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

MP 29 ucnonbs3zoBaTh nprueMbl peIeKCHH JIIs OLIEHKH CUTYyalluu, BBIOOpa BEPHOIO PEILICHUS;

MP 30 nprHEMaTh MOTUBBI M apTYMEHTHI APYTUX JIIOJEH NPU aHAJIN3€ PE3YJIBTATOB JEATENBHOCTH;

MP 31 npusHaBaTh CBOE IIPABO U MPABO APYTUX JIOJEH Ha OINOKY;

MP 32 pa3BuBarh ciocOOHOCTh MOHUMATh MUP C MO3UIMU APYTOro YEIOBEKa;

* IPEIMETHBIE PE3YJIbTATHI

[IP6 02 BnageHWEe OCHOBOIOJATAIOIIMMH XHUMHYECKUMHU TOHATUSIMH, TEOPUSMH, 3aKOHAMU W
3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BaHUE XUMHYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

[IP6 03 BnasgeHWe OCHOBHBIMM METOJAMH HAy4YHOI'O IO3HAHMS, HUCIOJIb3YEMbIMH B XUMUHU:
HaONIO/IEHUEM, OIKCAaHUEM, W3MEPEHHEM, OHKCIEPHUMEHTOM; yMEHHe 00pabaTbiBaTh, OOBICHATH
pe3yibTaThl MPOBEAECHHBIX OIBITOB M JIEJIaTh BBIBOJBI; TOTOBHOCTh M CIOCOOHOCTH MPHUMEHSTH METObI
MO3HAHMS MIPU PEIICHUH MPAKTUUYECKUX 3a7a4;

ITP6 04 chopMupOBaHHOCTH YMEHHUS JAaBaTh KOJMYECTBEHHBIC OLIEHKU U TPOU3BOJAUTH PACUETHI 11O
XUMHYECKUM (POpMyTaM U ypaBHEHUSIM;

ITP6 05 Bagenue mpaBUIaMu TEXHUKHA O€30MACHOCTH MPH UCTIOIH30BAHNHA XUMUYECKHUX BEIECTB;

[TP6 06 chopmMupoBaHHOCTH COOCTBEHHOM MO3ZUIIMU MO OTHOLICHUIO K XUMUYECKOW MH(pOpMaInu,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB;



CuHXpoHU3aLUs TMPEAMETHBIX, JHUYHOCTHBIX M METaNpeAMETHBIX pEe3ylbTaToB C OOUIMMH U
npodeccHnOHATEHBIMA KOMITETEHITUSIMU

CI/IHXPOHI/I3aIII/Iﬂ NPpEeAMETHBIX, JUYMHOCTHBIX U METAIIPEIAMETHLIX PE3yJbTaToOB C OGIIII/IMI/I H
IIpO(l)eCCI/IOHaJILHbIMPl KOMIICTCHIIUAMU

40.02.04 FOpucnpyneHumst
HauMenoBanue HaunMeHnoBanue HaumenoBanue HaumenoBanue | Pa3zaen, Tema
npeIMeTHBIX JIMYHOCTHBIX MeTanpeIMeTHbIX OK u IIK
pPe3yJbTaTOB COIJIACHO pe3yJbTaToB pe3yJbTaToB COIJIACHO
orocC Coo coriacHo ®IocC corsiacio ®rocC ®I'oC CI10
COO COO
I1P6 01 JIP 01 MP 01 OK 05.. Paznen 1
I1P6 02 Bamenue c(OPMHUPOBAHHOCTh | CAMOCTOSTEIBHO MK 1.1.. Heopranmeckas
OCHOBOIIOJIaraloIIuMHI TPaKIaHCKOU dhopMyIupoBaTh 1 P’:;;“;I”Z
XUMHYECKUMHU MO3UIIUU aKTyallu3UpOBaTh Opranuueckas
TOHSTHSIMH, TSOPHUSIMH, oOyuJaromerocst Kak | mpooiemy, XUMHS
3aKOHAMHU U aKTUBHOTO U paccmatpuBarh ee
3aKOHOMEPHOCTSIMU; OTBETCTBEHHOTO BCECTOPOHHE
yBEpEHHOE MOJIb30BaHue | uieHa poccuiickoro | MP 02 onpenensits
XUMHYECKON obmiecTBa (&) 05
TEPMUHOJIOTUEHN U JIP 02 ciocoOHOCTH JIeATEILHOCTH,
CUMBOJIUKON OIICHUBATH 3a/1aBaTh
I1P6 03 Bnanenue CUTYaIUIO U napameTpsl U
OCHOBHBIMH METOJIaMU MIPUHUMATH KPUTEPHUU UX
HAyYHOTO MO3HAHUS, OCO3HaHHBIE JOCTUKEHUS
HCIIOJIB3YEMBIMU B peuieHus, MP 21 nonumars u
XUMHH: HAOTIOACHUEM, OpPUEHTHPYSICh Ha HCIIOJIb30BAaTh
OMHMCAaHUEM, U3MEPEHUEM, | MOpaIbHO- MpEUMYyIIeCcTBa
HKCIIEPUMEHTOM; YMEHUE | HPAaBCTBEHHBIC KOMaHIHOU U
o0OpabaThIBaTh, HOPMBI M ICHHOCTH | HHIUBUyaTbHOU
OOBSICHATB PE3yJIbTaThI paboThI

IMPOBCACHHBIX OIBITOB U
JIeNaTh BBIBO/IBI,
TOTOBHOCTH U
CIIOCOOHOCTH MPUMEHSTh
MCTOJbI IMTO3HAHUWA ITPU
pEIIeHNN TPAKTHUECKUX
3amad

I1P6 04
c(hOpMHUPOBAHHOCTD
YMEHHUS JaBaTh
KOJINYCCTBCHHBIC OLICHKU
Y TIPOU3BOJIUTH PACUETHI
10 XUMHUYCCKUM
dbopMynaM u ypaBHEHHUSIM




1.4. Konn4yecTBo 4acoB Ha 0CBOEHME IPOrPaMMBbl y4eOHOM TUCHUIINHBI:
MakcumanbHOM yaeOHON Harpy3Ku oOydaromierocs 68 4acoB, B TOM YHCIIE:
00s13aTeNLHOM ayTUTOPHOM HArpy3KH o0ydJaromierocst 68 4acos;
CaMOCTOSITENIbHOM Harpy3ku o0yyaromierocs 0 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoii padoThl O0bem yacoB

1 cemecTp 2 cemecTp
MakcumanbHasi yueOHasi Harpy3ka (BCero) 32 36
Obs3arenbHas ayauTopHas yueOHast Harpy3Ka 32 36
(Bcero)
B ToMm uncie:
JIEKIIMOHHBIE 3aHATUS 16 18
IIPAKTUYECKHE 3aHITHSI 16 18
nabopaTopHbIe pabOTHI
KOHTPOJIbHBIE pabOThI
KypcoBas paboTa 0 0
CamocrosiTenbHast paboTa 00yJarouierocs
(Bcero)
Hrorosas arrecranus B hopme PeliTunrosas orenka JuddepenunpoBaHHbIi

3a4eT

2.2. TemaTnyeckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

HanmenoBanue
pa3aenoB U TeEM

Copepxanue yueOHOro MaTepuana, 1abopaTopHbie paboThI U
MIPaKTUYECKHE 3aHATHS, CAMOCTOSTENIbHAs paboTa

O6beM | YpoBeHb
9acoOB | OCBOCHUS

00y4aromuxcs
1 2 3 4
1 cemecTp
Pa3zpen 1 Heopranuyeckasi xummus
Tema 1.1 CoOeporcanue yuedbnoeo mamepuana
Crpoenne Jlexyuonnvie 3anamus. OCHOBHbBIE CBEJIEHUS O CTPOEHUHU aToMa. 12 2
BEIICCTBA Mopens TomcoHa, simepHas mozenb Pezepdopaa, kBaHTOBas

Mozenb bopa. CocrosiHue anexrtpoHa B atoMe. CTpoeHue
AIIEKTPOHHBIX 000J04YeK. JHEPreTHYECKHE YPOBHH,
3JIEKTPOHHBIE 00J1aKka 1 opOuTa . THUITbI XUMUYECKOH CBSI3H.
KoBaneHntHas xumuueckast cBsi3b. MexaHu3M o0pa3oBaHUs
KOBQJIEHTHOH CBsI3M (OOMEHHBIHM U JOHOPHO-aKIETITOPHBIN).
OnekTpooTpuaTebHOCTh. KoBaneHTHBIE OspHAs U
HenoJsIpHast cBsi3u. KpaTHOCTh KOBAJIEHTHOMN CBA3H.
MonexyJsipHbIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH.
CBolicTBa BEIECTB ¢ MOJIEKYJISIPHBIMU M aTOMHBIMU
KPUCTAJUIMYECKUMU pelIeTKaMu. MeTtaimyeckas CBs3b.
Meramueckas KpUCTAIUINYECKasl PELIETKA U MeTaJuIndecKas
XuMuyeckas cBs3b. Gusndeckue cBorcTBa MerauioB. MloHHas
XUMHUYecKast cBsi3b. KaTHOHBI, HX 00pa3oBaHue U3 aTOMOB B
pe3ysbTare npoiecca OKUCIEHUsI. AHUOHBI, UX 00pa3oBaHUE U3
aTOMOB B PE3yJIbTaTe MPOLECcCa BOCCTaHOBICHUA. MoHHAs
CBSA3b, KaK CBSA3b MEXKIY KATHOHAMU U aHHOHAMU 34 CYET
AEKTPOCTaTUYECKOT0 NpuTskeHus . Kiaccudukaiys noHOB: 1o
COCTaBy, 3HAaKy 3aps/ia, HATMYUIO THIPATHON 000JIO0UKH.
Honnble kpucTaimuyeckne pemerku. CBONWCTBA BEIIECTB C
VOHHBIM THIIOM KPUCTAJUIMYECKOM pEIIETKH. ATperaTHble
COCTOSIHMS BEIIECTB ¥ BOJAOPOJIHAS CBsA3b. TBEpIOe, )KUJIKOE U




ra3oo0pa3Hoe cocTosTHUS BemecTB. [lepexo BemecTBa us3
OJIHOTO arperaTHOTrO COCTOSIHUS B Apyroe. BogopoaHas cBs3b.
YucTele BemecTBa U cMecH. IIoHATHE 0 CMECH BEIISCTB.
I'omorennsie u rereporeHubie cMecu. CocTaB cMecei:
00BbeMHAasg M MaccoBas JOJIHM KOMIIOHCHTOB CMECH, MaccoBast
nons npumeceil. Jlucnepcueie cucremsl. [lonstue o
JucTiepcHoit cucteme. JlucnepcHas ¢aza u nucnepcruoHHast
cpena. Kimaccudukanus nucnepcHbix cucrem. [lonarue o
KOJUIOMJHBIX CUCTEMAaX.

Hpakmuuecmte 3AHAMUA. OnpeneneHHe ATOMHBIX U

MOJICKYJIAPHBIX MacCC COCI[I/IHCHI/If/’I. XumMuuecKkas HOMCHKIJIaTypa.

Xumuueckue 3Haku U popMysbl. MoJienupoBaHue MOCTPOSHUS
[Tepuoauueckoii cucreMsl 31eMeHTOB. CocTaBiieHNE
JIEKTPOHHBIX (POPMYJT XUMUYECKUX 371eMeHTOB. Onpenenenue
THUIIA KPUCTAIUIMYECKOM PELIETKU BEIECTBA U OIIMCAHUE €r0
cBoiicTB. Peakuuu, naymue ¢ oopazoBaHueM Ocajika, Ia3a Win
BOJBI.
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Tema 1.2
XUMHYECKHUE
peakuuu

Cooepoicanue yuebnoeo mamepuana

Jlexyuonnsvie 3anamus. IIoHATHE 0 XUMUYECKOW peakinu, e&
OTJIMYME OT IIEPHOM peakuuu. Peakuyu, uaymue ¢
M3MEHEHUEM COCTaBa BEUIECTBA: 10 YUCIY U XapaKTepy
pearupyromux 1 00pa3yromuxcs BemecTB (pa3ioKeHus,
3aMenieHus, 0OMeHa, COeTUHEHHS ); 10 U3MEHEHHIO CTETIeHEeN
OKHCIICHHS ; TIO TeTI0BOMY 3P deKTy (3K30- U
SHJOTEPMHUUYECKHE); IO ¢aze (rOMO- U TE€TePOTCHHBIC); 0
HarpaBJIeHUIO (00paTUMBIE U HEOOPATUMBIE); TIO
MCIOJIb30BAaHUIO KaTajan3aTopa (KaTaluTHYeCKUe U
HEKaTaJIUTUYECKUE); 10 MEXaHU3MY (paJuKaibHbIe 1 HOHHBIE);
110 BUJY SHEPTUH, MHULMHUpYIoUel peakuuu. CKOpocTh
XUMUYECKHUX peakuuid. @akTopsl, BIUSAIOIINAE HA CKOPOCTh
peaxkuuii: IpUpoJia pearupyroIuX BEIIECTB, KaTaIu3aTOpPhl,
TeMneparypa, KOHIeHTpauus. Karain3 romo- 1 reTeporeHHbIH,
UX MeXaHU3Mbl. THTHOUTOPBI U KaTaTUTUYECKUE SBI.
[ToBepXHOCTh CONMPUKOCHOBEHUSI pEarupyromnx BemecTs.
OOpaTuMOCTh XMMUYECKOH peakIui. XMMHUYECKOE paBHOBECHE
Y CIIOCOOBI €r0 CMENIEHMUSI.

Hpakmuqecmte 3AHAMUA. HOJ'IyquI/Ie KHCJIOpOJa pa3IOKCHHUEM
IMEPOKCHU A BOJAOPOAA. Pazauunsie CJIydau ruipoJjim3a CoJIeii.

2 cemecTp

Tema 1.3
BemectBa 1 ux
CBOMCTBA

Cooeporcanue yuebno2o mamepuana

Jlexyuonnvie 3anamus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakmuu (OBP). Crenens okucnenus. Kmaccudukamms
pEeaKuuid B CBETE 2JIEKTPOHHOU TEOpUH. METOIBI COCTABIICHUS
ypaBHeHuit OBP: MeTon snexkTpoHHOro 6amaHca, METOT
nonypeakuuid. Knaccugukamus OBP. IIpocteie BemecTsa.
Mertamis! 1 HeMeTaluTel. OKCHIBI M NX CBOMCTBA.
ConeoOpazyromiue 1 HecoseoOpasyromue okcuabl. OCHOBHEIE,
aM(doTepHbIe U KUCIOTHBIE OKCHBI. 3aBUCUMOCTH XapaKTepa
OKCHJIa OT CTENEHU OKHCIECHUS 00Pa3yIOIIEro ero MeTasia.
XUMHYECKUE CBOMCTBA OKCUAOB. [loyueHne oKCuioB.
Kucnots! 1 ux cBoiictBa. KHCIOTHI KaK 31€KTPOJIUTHI, UX
KJIaccu(puKaIus Mo pa3IuvIHbIM MTPU3HAKAM. XUMUYECKHE
CBOMCTBA KMCJIOT B CBETE€ TEOPUHU DIICKTPOJIUTHUUECKON
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nuccornranuu. OcoOEHHOCTH B3aUMOICHCTBHS
KOHIIEHTPUPOBAHHOW CEPHOU M a30THOM KHUCJIOT C METAJJIAMH.
OcHOBHBIE CTIOCOOBI TTOTy4eHUs! KUCIOT. OCHOBAHUS U UX
cBoiicTBa. OCHOBaHUS KaK JIEKTPOJIUTHI, UX KJIacCU(UKALIUS 110
Pa3JIMYHBIM IPU3HAKAM. XUMUYECKUE CBOMCTBA OCHOBAHUH B
CBETE TEOPUH DJIEKTPOIUTUUECKON auccoruanuu. Paznoxenue
HEPACTBOPHUMEBIX B BOJIe OCHOBaHMH. OCHOBHBIE CTIOCOOBI
nosrydeHus: ocHoBanuil. Cosu 1 ux coicrtea. Coiam Kak
anekTpoiuThl. Conu cpeiHue, KUucible U ocH XF3;BHEbIE.
XHUMHYECKU CBOMCTBA COJIEU B CBETE TEOPUU
IIEKTPOJINTUYECKON Aucconuanuu. CrocoObl Moixy4eHus
coiieil. OCHOBHBIE TIOHATHS] OPraHUYECKON XUMHUH U TEOPHS
CTPOEHHMsI OpraHndecKux coequHenui [Ipeamer opranndeckon
xuMuu. [IpupoaHbie, HCKYCCTBEHHBIE U CHHTETHUUYECKHE
opranuyeckue Beiiectsa. CpaBHEHHE OPraHUYECKUX BEILECTB C
HEOPraHNYECKUMHU. XUMUYECKOE CTPOEHUE KaK MOPSAI0K
COCIMHEHUS! aTOMOB B MOJIEKYJIbI 10 BaJICHTHOCTH. Teopust
CTPOEHHUsI OpraHnueckux coeauHenuit A.M. bytieposa.
W3omepust u n3omepbl. XuMudeckrue GOpMyITbl 1 MOICTU
MOJIEKYJI B OPraHUYECKOW XUMUHU.

Ipaxmuueckue 3auamus. 1lonydyeHre 1 XUMUYECKUE CBOMCTBA 10
MIPOCTHIX BellecTB ( BOJ0opoaa, kuciaopoa). Bzaumoneicteue
pacTBOPOB KUCJIOT ¢ MeTayutamuM. [lonmydenne u cBoricTBa
HEPAaCTBOPUMBIX OCHOBaHM. Peakuiuu HelTpaIu3anum.
OrnpezenieHne 3JIEMEHTHOTO COCTaBa OPTraHMYECKUX
COEIMHEHUI.
Paznen 2 Opranuveckasi XuMus
Tewma 2.1 OcHOBBI Cooepoicanue yuebHoeo mamepuana
OPraHW4ecKOi | Jlexyuonnvle 3anamus. YTIEBOAOPOAB! U UX HPUPOTHEIE 6
XUMHAH

WMCTOYHHMKU AJIKaHbl. AJIKEHbl. AJKHHBI. ['OMONOrn4eckuii psj,
M30MEpUs 1 HOMEHKJIaTypa. XMMHUYECKHE CBOMCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOPEHUE, 3aMellIeHUE, Pa3IoKEHHE,
JEruIpupoBaHre. XMMUYECKHE CBOWCTBA dTUIICHA: TOPEHUE,
Ka4yeCTBEHHbIE peakiuy (o0eclBeuMBaHNEe OPOMHOM BOJIBI U
pacTBopa epMaHraHara Kajus), TuApaTaius, noJuMepu3aIusl..
HatypanbHbIN U CHHTETHYECKUE KaYYyKU. XUMUYECKHE
CBOMCTBA alleTUJIeHa: TopeHue, o0eclBeunBaHuE OPOMHOI
BOJIbI, IPUCOEIMHEHHUE XJIOPOBOAOPOIA U TUApaTaLusl.
IIpupoaHbIE HICTOYHUKH YIIIEBOOPOAOB. [Ipupoanslii ras:
cocTaB, MpUMeHeHHe B kadecTBe TorunBa. Hedts. CoctaB u
nepepabotka HepTu. [leperonka Hedru. HegrenponykTsi.
Kucnoponconepsxamue opranndeckue coeiuHeHns CupThl.
I'unpokcunpHas rpymnmna Kak GyHKuuoHanbHas. [lonstie o
IIPEJIENbHBIX OJHOATOMHBIX CIIUPTAaX. XUMHUYECKNE CBOMCTBA
3TaHoua. [ IHIeprH Kak IpeacTaBUTENb MHOTOATOMHBIX
cnuptoB. Denon. Pu3ndeckre U XMMUYECKHE CBOICTBA
¢denona. BzaumHoe BIusiHEE aTOMOB B MOJIEKYJie (peHoa:
B3aMMOJIEMCTBHE C THIPOKCHUIOM HATPUS U a30THOM KUCIIOTOM.
Anpaeruapl. AnbaeruaHas rpynmna Kak GyHKIMOHATbHAS.
dopmanbaerua u ero cBoictsa. KapOOHOBBIE KUCIOTHI.
KapOoxcunpHas rpyrma kak GyHKIIMOHATbHAS.
["oMonornyeckuil psaj nNpeaesbHbIX 0MHOOCH XF3;BHBIX
KapOOHOBBIX KUCIIOT. Bricine >kupHble KUCIOThHI Ha IpUMEpe
NaJIbMUTUHOBOM U CTEAPUHOBOU. A30TCOEpIKAIIME




COCOAMHCHUS. AMI/IHOKI/ICJIOTBI, GCJ'IKI/I, HYKJICMHOBBIC KHUCJIOTHI.

llpakxmuueckue 3ansmus. 1loydyeHue u CBOMCTBA alleTUIICHA. 8
CBolicTBa ATUJIOBOTO CIIUPTA U YKCYCHOM KUCIIOTHL. McnbiTanne
pPacTBOPOB KUCJIOT, OCHOBaHUH, COJIEH UHANKATOPAMH.
CBoiiCcTBa TJIIOKO3bI, Kpaxmalia, OeJIKOB.

Bcero: 68




3. YCJOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MATEPHAJIbHO — TEXHHYECKOMY 00ecreyeHH 0
JlexunoHHas ayauropus
ITpoexTop NEC Projector NP40G, npoeKIMOHHBIN KpaH, MepCOHATBHBIN KOMITBIOTED.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
[lepeyeHb pEKOMEHAYEMBIX YYEOHBIX H3IaHUH, WHTEPHET — PECYpCOB, JIOMOJHUTEILHOU
JTUTEPATYPHI.

OCHOBHBIE UCTOYHUKHU:

1. Cemenos, U. H. Xumus : yueonuk mist By3oB / M. H. Cemenos, U. JI. [lepdunoa. — CaHKT-
[TerepOypr : XUMU3IAT, 2022. — 656 c. . https://www.iprbookshop.ru/122441

2. OcHoOBBHI 00111eH ¥ HU3UIECKON XUMHH : YIeOHO-METOAMIeCcKoe mocoodue / coctaButenu A. M.
KanusoBa. — AcTpaxaHb : AcTpaxaHCKUN IrOCY1apCTBEHHbIN apXUTEKTYPHO-CTPOUTEIbHBII
yauBepcutet, ObC ACB, 2022. . https://www.iprbookshop.ru/123438

3. Boctpuxkosa, I'. FO. Xumus : yaue6noe nmocobue / I'. FO. BoctpukoBa. — Mocksa : Aii [1u Ap
Menua, 2021. — 124 c. . https://www.iprbookshop.ru/108354

JIoTIOSTHUTEIbHBIC UCTOYHHUKH

1. Tapmmn, A. I1. Oprannueckast XuMusI B pUCYHKaxX, Ta0JIMIax, cxemax : yaeoHoe mocodue / A.
I1. Tapuiun. — 4-e u3a. — Cankr-IlerepOypr : XUMU3 AT, 2022. — 184 c. .
https://www.iprbookshop.ru/121306

2. Kogaunpb, 0. H. Xumus. JlaboparopHsrii npaktukyM : yuebnoe nocobue / FO. H. Kopans, A. B.
Bacuibes, JI. B. KonnpatseBa. — XKenesnoropck : CuOupckas noxapHo-cracareabHas
akagemus ['TIC MYC Poccumn, 2022. — 160 c. . https://www.iprbookshop.ru/123100

HuTepHeT-pecypcesl:

1. XuMuk.ru - Caiit 0 xumun. XuMU4eCcKas SHIUKIONEUS, CIPABOYHUKHU, METOJIUKU CUHTE3A U
JpYTHE NOJIE3HBIE MaTepHaJIbl OH-JIAlH

2. Ximicat.com - Xumuueckuii karajgor. CrnpaBoyHast UHQOpMAaIUs [0 XUMUH, CTaTbU, POPYM,
TECTBI

3. Chemister.da.ru - Xumusi. MeToMKK CHHTE3a TPy BELECTB, OMOIMOTEKa 10 XUMHH, Oa3a
JaHHBIX, (opym



4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCHUILIAHBI

Pe3yabTaThl 00yueHUs1 (0CBOEHHbIE YMEHHUS, YCBOCHHbIE 3HAHUSA)

DopMbI U METOABI
KOHTPOJISl M OLlEHKH
pe3yJIbTaToB
00y4eHust

JaBaTh KOJIMYECTBEHHBIC OIEHKH W MPOU3BOAUTH PACUEThl MO XHUMHYECKUM
dbopMynaM U ypaBHEHHSIM;

OTYECThI 10
PaKTHYCCKUM
pabotam,

TECTUPOBAHHUE

POJib XUMHH B €CTCCTBO3HAHUU, €€ CBA3b C JPYIr'UMH €CTCCTBCHHBIMH HAayKaMMU,
3HAYCHUEC B ) KU3HU COBPCMCHHOI'O 06H_[€CTB21;

YCTHBIA OIPOC, OTYETHI
o MPAKTUYIECKUM
paboram,

TECTUPOBAHUE

BaXHCHIIINE XMMHYECKHE IMOHSTHS. BEIISCTBO, XMMHUUYCCKHN DJIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, HOH, paJuKall, aJuIOTPOINHs, HYKJIHIbI U
HU30TOIIbI, aTOMHBIC s-,  p-, d-opburamu,  XUMHYECKas CBSI3b,
3IEKTPOOTPHUIIATEIHLHOCTD, BAJIEGHTHOCTh, CTEMEHb OKHUCIICHUS, TUOpUIMA3AIUS
opbuTaneii, MPOCTPAaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOIIb, MOJSpHas Macca,
MOJISIPHBIA 00BEM, BEIECTBA MOJICKYJIIPHOTO M HEMOJICKYJSIPHOTO CTPOEHUS,
KOMIUJIEKCHBIE CO-CUHEHMS, JUCIEPCHBIE CHUCTEMBI, HUCTHUHHBIE PACTBOPBHI,
AJICKTPOJIUTAYECKASI TUCCOIUALIUS

OTYETHI o
MPAKTUICCKUM
paboTram,

TECTUPOBAHUE

KHMCJIOTHO-OCHOBHBIE PEAKLHN B BOJHBIX PacTBOpax, FMAPOJIM3, OKHUCICHUE U
BOCCTAHOBJICHUE, 3JIEKTPOJIM3, CKOPOCTb XHMHYECKOM pPEaKLMH, MEXaHU3M
peaknuu, Karajau3, TeIuioBOH J(GQeKT peakiuu, SHTANbIWSA, TEIUIoTa
o0pa3oBaHMsl, PHTPOIUS, XMMHYECKOE PpAaBHOBECHE, KOHCTAHTa paBHOBECHS,
YIIEpOAHBIN CKENeT, (YHKUMOHAIbHAsI TPYIIa, TOMOJIOTUS, CTPYKTYpHas U
IIPOCTPAHCTBEHHAs! U30MEPHUSL,;

OTYECThI 10
NPaKTUYCCKUM
paboram,

TECTUPOBaHUE




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHUAJIOB (CPeACTB) MO IUCHMILINHE
Xumus

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE
Hepequb BOIIPOCOB II0 TEMEC <<CTpOCHI/Ie BeIIECCTBa»

1. Kakue siBiieHUs JOKa3bIBAIOT CJIOKHOCTh CTPOEHUS aToMa?

2. Kakue Moznenu cTpoeHus atroMma Bbl 3Haere?

3. Kak ¢wusuueckue sBiueHus wuHTeppepeHUINH U TUPPAKUUU  JOKA3bIBAIOT
JBOWCTBEHHYIO MPUPOY YaCTULl MUKPOMHUPA.

4. M3 kakuX 4acTHIl COCTOUT aTOMHOE 1po? YTo Takoe U30TOIbI?

5. 3anumure CUMBOJBI HM30TOINOB XJIOpa, Kamusg W aproHa. Iloue—my cBoiicTBa

Pa3IMYHBIX W30TOIMOB OJTHOTO M TOTO K€ AJIEMEH "Ta WICHTHYHBI, XOTS UX OTHOCUTEIbHASI aTOMHAs
Macca pa3—Ju4Ha?

6. Kak yctpoena snexkrponHasi o6onouka aroma? YTo Takoe 3HEPreTUUYECKUN ypOBEHBb
(omexTpoHHBIN crnoii) atoma? Uto mpen—craBisieT coboii siekTpoHHas opoutans? Kakue opburtanu
BaM U3BECTHBI?

7. Ha uto yka3piBaeT HOMep: a) nepuoaa; 6) rpynmsl B [lepuogu—yeckoii cucreme /1. U.
Menneneesa?
8. Kak 3anonmHsI0TCS 3HEPreTUYECKWE YPOBHHM U DIIEKTPOHHBIE OPOMTaId y aTOMOB

XUMHYECKHX JJIEMEHTOB TJIaBHBIX W M0O0OYHBIX moxarpymm tabmumsl . M. MenneneeBa? B yem
CXOJICTBO U DPAa3JIM4YMe B CTPOCHHUHM aTOMOB 3JICMEHTOB IJIABHBIX M IMOOOYHBIX IOATPYIIT OJHOU
rpynmbt?

0. 3anuiuTe 3IEKTPOHHBIE KOH(PUTYypaIllui aTOMOB 3JIEMEHTOB, UMEIOLIUX MOPSIIKOBBIE
Homepa 6, 15, 20, 25 B Ilepumoanue—ckoit cucreme JI. 1. MenneneeBa. K kakum »JI€KTPOHHBIM
CEMEMCTBAM OTHOCST 3TH JICMEHTHI?

10.  Kak BbI nymaere, moueMy HEOOXOAUMO MMETh MPEICTABICHUE O CIOKHOM CTPOCHUU
aToma?

11.  Kakue npeanochuiky MOCIyKUIH OCHOBOW OTKpbITUS Ilepuoanueckoro 3akona? Kak
661 OTKPHIT [lepuoanueckuii 3akoH?

12. B dem ¢usnueckuii cMbICI: a) MOPSIKOBOIO HOMEpa 3JIeMeHTa; 0) HoMepa Nepro/a; B)
HOMEpa TPyIIIbI?

13. Kak Ha OCHOBE CBEJIECHHUH O CTPOCHHU aTOMa MOXXHO OOBSICHUTH 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB I10 MEPU—0AaM U rpymmnam?

14. Kax cootnocstes cnosa JI. 1. MenneneeBa: «llepuogndeckomy 3akoHy Oyayiiee He

IPO3UT Pa3pyLIEHUEM, a TOJIbKO Pa3BUTHE U HAACTPOMKU OOEIIAI0TCSA» C COBPEMEHHBIM COCTOSIHUEM
[Te—puoauueckoro 3akoHa u Ilepnoanueckoil cucremsr?

15. [Touemy Bogoponx 3aHnMaeT B Ilepnonnueckoil cucteMe IBONCT "BEHHOE MOJIO0XKEHHUE?

16.  DTUMOJIOTMYECKUMHU HCTOYHMKAMU Ha3BaHUM OOJBIIMHCTBA XMMHUYECKUX JIEMEHTOB
B Tabmuue JI. M. MeHnneneeBa mMOCTy »KWJIM: CBOMCTBA IPOCTBIX BEILIECTB, OOpPa30BaHHBIX
AJIEMEHTAa MU, T'€pOU TIpeyecKux MH(OB, Ha3BaHUS HEOECHBIX Tel, reorpa—(@uUuecKue Ha3BaHUS,
MMEHA BEIIMKUX y4eHbIX. [IpuBeauTe npuMepsl Ha3BaHUM TAKUX 3JIEMEHTOB.

17.  Ilouemy OuaropojiHble ra3bl paHbllle OTHOCWJIM K HyJeBoll rpymme llepuoanueckoit
cucrembl? Ilouemy ceituac ux otHocsaT k VIII rpynne? Kakue mMetansisl Ha3bIBatOT 0J1aropoAHbIMH?
ITouemy?

18.  Kakyro XxuMu4eckyro CBsi3b Ha3bIBalOT MOHHOI? KakoB Mexa—Hu3M ee oOpa3zoBaHuA?
MO0>KHO 711 TOBOPUTH O «YUCTON» HOHHOU cBsi3u? [louemy?

19.  Yro Ttakoe kaTnoHbl? Ha kakue rpymnisl €T KaTHOHBI?

20.  Yro Ttakoe aHnoHbI? Ha Kakue rpymnmnsl JesT aHUOHBI?

21.  Ilouemy MNpUHATO I€NUTh HOHBlI HAa T'MAPATUPOBAaHHBIE W HETUIPATHPOBaHHBIE?
CkaspIBaeTcst 11 HaJIM4yKe ruApaTHOW 000104 KK Ha CBOWCTBAaX HOHOB?

22.  Yro Takoe Kpucraumdeckas pemerka? Uro Takoe HOHHasg KpHUCTaLIMYecKas

pemeTka’?



23. Kakumu ¢uznueckuMu CBONCTBAMHM XapaKTEPU3YIOTCS BEIIECTBA C HOHHBIMHU
KPUCTAIIIMYECKUMHU peIeTKaMu?

24.  Cpenum BemiecTB, popmyibsl kotopsix: KC1, AIC13, BaO, Fe203, Fe2(S04)3, H2S04,
C2H50Na, C6H50Na, Si02, NH3, ompeneinuTe COSAMHEHUS C HOHHBIMH KPUCTALTMYCCKHUMHU

pelieTKaMu.

25. Kakyro xumMuyeckyio CBsi3b Ha3bIBalOT KOBajeHTHoW? Kakue mnpusHaku JexaT B
OCHOBE KJIacCCU(PUKAIMU KOBAJICHTHON XU "MUYECKOU CBSI3U?

26. UYto Takoe HIIEKTPOOTPULIATEILHOCTh? KOBAJEHTHAs TOJSpHAs M KOBAJICHTHAs

HenoJIsipHasi CBsi3u?
27.  Bopna, ee Ouonoruueckas pob.
28. KpyroBopot Bojbl B mpUpoO/IE.

29.  IlpumeHeHHe BOJBI B MPOMBIIJICHHOCTH, CETLCKOM XO3SHCTBE U OBITY.

30.  Kectkocth Boabl.  BpemeHHas M THOCTOsIHHasl >KECTKOCTh BOJABI U CIIOCOOBI €€
yCTpaHEHHUS.

31. Kucnsie conu. MunepajibHbI€ BOJBI.

32.  JKuzkue KpucTaibl, UX UCIIOJIb30BAHHUE.

33. XHUMHUYECKUE PEAKIUHU, WIH XUMUYECKHE SIBICHUS.

34.  Amnorponus. AJUIOTPOITHBIE MOTUGUKAIMKA WM BHIOU3MEHEHHS YIJepona, Cephl,
docdopa, 0J10Ba U KUCJI0pPOJIA.

35. N3omepsnl. M3oMepus. Peakuuu nzomepu—3anum.

36.  IlpuuymHBI MHOTOOOPA3Hsl BEIIECTB: AIJIOTPO"TIHSI U U30MEPHSL.

37.  3aKOH IOCTOSHCTBA COCTaBa BEILIECTBA.

38.  Hudopmarus, KOTOPYIO MOXKHO MOJTYYUTh U3 MOJIEKYIISIpHOI (hopMyIibl (popMyIbHOM
CIMHUIIBI).

39.  MaccoBas u 00beMHas J0JIs1 KOMIIOHEHTA B CMECH.

40.  MaccoBas 107151 paCTBOPEHHOT'O BEILIECTBA.

41. MaccoBas 10151 IpuMeceil.

42.  MaccoBas 1055 IPOAYKTA PEAKIUH.

43, MosnsipHas KOHUEHTpAIIMS.

44.  llonsarus: /lucnepcHble CUCTEMBI.

45.  JlucnepcHas ¢a3za u quc—nepcuonHas cpena. Kiaccudukamus TucepCeHbIX CUCTEM 110
arperaTHOMy COCTOSIHUIO.

46.  Krnaccuduka1us JUCTIEPCHBIX CHCTEM IO pa3Mepy 4acTull (asbl.

47.  Ionstus: Omynscun. CycneH3nu. A3po30iin.

48.  Ilowsarus: I'enu. 3omu. Koarynsauus, cuaepesuc.

IIpumepsl TECTOBBIX 3allaHUil IO TEME «XUMUYECKUE PEAKIIUN»
- [nst obHapyxenus nonoB meau (II) B pactBope MOXKHO UCHIOIB30BaTh PacTBOP
a) NH3, 6) NH4CI, B) NH4NO3, r) NH4Br.
- Vonbl kanus okpalmBaroT miaMs B I[BET
a) JKeNTHIH; 0) KpacHbIi; B) PUOTIETOBBIN; T') 3€TCHBII
- I'mppoxcun xpoma moxer nposBiath B OBP cBolicTBa
a) TOJIbKO BOCCTAHOBUTENS; 0) U OKHCIUTENS M BOCCTAHOBUTENS; B) TOJIBKO OKHCIUTENS; T)
HU OKHCIIUTEISI HU BOCCTAHOBUTEISL.
- B peakunn 3HgS+2HNO3+6HCI=3HgC12+3S+2NO+4H20 BoccTranaBiuBaeTcst HOH
a)S2-; 6) Cl-; B) Hg2+;r) NO3-
- Mexy co0oit B3auMOJICHCTBYIOT COETUHEHHUS
a) K20+CaO; 6) BaO+CrO3: B) Na2O+N205; r) CO2+S03.
- KauectBeHHas peakiysi Ha MOH aMMOHHMSI MOKET OBITh pEaKIus C
a) HCl, 6) NaOH, B) Cu(OH)2, r) H20.
- KauecTBeHHas peakuus oaa ¢ KpaxmMajloM UMEET IPU3HAK
a) TOsIBJIEHWE CUHEHN OKpacku; 0) BhIMajeHHe Oyporo ocajika; B) BBIJCICHHE Oyporo rasa; r)
nosiBIIEHHE OYpOil OKpacKH.
- Mon MnO4 — B kuCIIOH Cpelie BOCCTaHABIUBACTCS /10



a) MnO2; 6) MnO42-; B) Mn: 1) Mn2+
- I'mapodocdat kamus mosryyaroT 1o cxeme
a) P205+4KOH; 6) H3PO4+3KOH; B) H3PO4+2KOH; r) P205+6KOH.
- Xiopua cepedpa MOXKHO MEPEBECTH B paCTBOP JA00aBIIsIs
a) H2S04; 6) NH3-H20; B) NaOH; r) HCI.
- Hus coenunenuit CaCl2 u Ca(NO3)2 BepHO, 4TO
a) o0a — ciabble AIEKTPOJUTHI; 0) 002 — CHIIBHBIC DJICKTPOIMTHI, B) MEPBBIA — CHUIBHBIN
AJIEKTPOJIUT; T') BTOPOU — CHIIBHBIN JIEKTPOJIUT.
- KMnO4 moxeT nposiBIsATh B OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUAX CBOMCTBA
a) TOJIbKO BOCCTAHOBUTENS; 0) TOJIBKO OKUCITUTENSI; B) MU BOCCTAHOBUTENSL U OKUCIUTEIS; T)
HU OKHCIIUTEINSI — HU BOCCTAHOBUTEJIS.
- @ocdat Kanus MoydaeTcs B peakiusx
a) P205+4KOH; 6) H3PO4+3KOH; B) H3PO4+2KOH; r) P205+6KOH.
- s Bogusix pactBopo CuSO4 u FeCl3 BepHo, uTO
a) B 000UX — cpena 1meaovHas; 0) TOIbKO BO BTOPOM cpefia IIeI0oYHast; B) TOJIBKO BO
BTOPOM cpejia KHcliast; T) B 000X — cpeja Kucias
- I'uppocynbdat HaTpus B pacTBOpe pearupyer ¢
a) H2S04; 6) NaOH; B) SO2; r) H20
- 'mpponus kapOoHaTta HaTpus ocnabisieTcs npu A00aBICHUN
a) KHCJIOTHI; 0) IIE€JI0YH; B) BOJBL; I') COJIM HATPHUSL.
- C menoyamMu MOTYT B3aUMO/JICHCTBOBATH:
a) okcunnl Fe(Il), N(I), Cr(IlT), S(VI); 6) meramnst Ca, Be, Al, Cu; B) okcuasl Zn(1l), Fe(I1I),
S(IV); r) metaset Na, Al, Cr, Zn
- C KHUCIIOTaMH MOTYT B3aUMOJICHCTBOBATH:
a) metaiuiel Ag, Fe, Zn; 6) meramisl Al, Na, Cu; B) okcuasl Cu(Il), C(IV), Fe(Ill);
r) Cr(IIl), Cu(Il), Ca
- C KUCIOTaMH | LIEJI0YaMU B3aUMOJICHCTBYIOT:
a) Cr(VI), 6) AL, 8) Mn(Il), r) Fe(III).
- Haubonee cunpHbIMH OCHOBHBIMU CBOMCTBaMHU 00J1a/1a€T:
a) Cu(OH)2; 6) Ba(OH)2; B) Mg(OH)2; r) Sr(OH)2.
- Haumbonee cunbHBIMU KHCIIOTHBIMU CBOWCTBA 00J1a/1a€T:
a) H3PO4, 6) HCIl, B) H2SO4, r) HC104
- Haumbonee cunbHBIMU KHCIIOTHBIMU CBOWCTBA 00J1a/1a€T:
a) H2S03; 6) H2TeO4; B)H2S04; r) H2SeO4.
- Kucnotsl, koTopbie He 00pa3yIoT KUCIBIX COJIeH
a) XJIOpOBOZIOPO/IHAs; ) CEPOBOIOPOIHAS; B) a30THUCTAs; T') hochopHast.
- B3aumopeilicTBue MOHOB CONMM C BOJOW B pe3ylbTaTe, KOTOPOTO OOpa3yercs Cialblii
DJIEKTPOJIUT, HA3BIBACTCS
a) TuApoNn3, 0) HEUTpanu3alus, B) TUAPATAIUS, T) CONbBATAIIMS.
- B cxeme kuciaoTHbIN OKCUI + OCHOBaHUE= ? + ? IPOJIYKTHI:
a) coJib; 0) cob + BO/A; B) OKCHJ + KHUCJIOTA; T') OKCUJ + OKCHJI + BOoaa
- TOJIEKO OKUCITHTETBHBIE CTIOCOOHOCTH MPOSIBIISICT KHCIIOTA:
a) H2SO4 cepnas; 6) H2SO3 cepuucras; B) H2S cepoBonopoanas; r) H2S203 trocepnas
- HelttpaneHyto cpeny nMeer pacTBOp COJH:
a) BaCl2, 6) HCOOK, B) CsF, r) RbNO3.
- [Ipu B3aumopeiicteuu 3monbNaOH u 1 moms H3PO4 o6pasyercst coJibt BOJIA
a) cpenHss, 0) IBOWHAs, B) KHUCTasl, T) OCHOBHAsL.
- [TomHOMY THAPOITU3Y TIOIBEPTAETCS COJIb:
a) CrCl3, 6) Cr2S3 B) AI2(Si03)3 1)Cs2CO3
- B kauecTBe BoccTaHOBUTEIICH B TPOMBIIIIICHHOCTH IPUMEHSIOT
a)H20 — H2S04 6) CO-H2 B) Br2 - H2 r) MnO2 — CO2
- Ilpu B3aumoaeiicTBuM cepoBogopoaa u pactsopa Cu2+ obpasyercs:
a) OenbIit ocazok, 0) CHHUN PacTBOP, B) YEPHBIN OCAJIOK, T') KPACHBIN pacTBOpP.
- Xiopua cepedbpa MOXKHO IEPEBECTH B paCTBOP, €CIIA JOOABUTH :




a)HC1 6)H2S04 B)NH3 H20 r)NaOH
- C mennoyamMu B3aUMOJEHUCTBYIOT:
a)SO2 6)NO B)Cr203 r)FeO
- B peakuuun KMnO4+KNO2+H2S04 = K2S04+MnSO4+KNO3+H20 oxucnutenem
ABIIETCS
a)KNO2 6)H2S0O4 B)KMnO4 r)MnSO4
- OCHOBHBIE COJIU 00PA3yIOT TUAPOKCUIDIL:
a) K 0)Cu(Il) B)Znr)Na
- [Ipu wactuunom BocctanoBieHnn Cr203 obpasyercs:
a)Cr2072- 6)CrO B)CrO42- r)CrO2-
- Cokpamiennoe ypaBHenue Ba2++S042-=BaS04 cooTBeTcTBYET
a)Ba3(P0O4)2+H2S04 6)BaCl2+Na2S04 B)BaCO3+H2S04 r)Ba(NO3)2+S02
- [Ipu B3aumopeiicTBun n3o6piTka pactBopa NaOH ¢ H3PO4 o6pasyercs:
a)NaH2PO4 6)Na3PO4 B)Na2HPO4 r)Na2HPO3
- B pacTBOpe ruaponu3y He NOJIBEPratoTCs:
a)K2Si03 6)K2S04 B)AICI3 r)NaNO3
- Kucnyto cpeny uMeroT pacTBOphI CoJieit
a)CaCl2 6)(NH4)2S04 B)K2Si03 r)AICI3
- Cpenusisi conp o0pa3yercs MpH B3auMOJICHCTBUU
a) 1momsCa(OH)2+2mome  HCl  6)Imons  Cu(OH)2+2monsH2SO4  B)2  Mounb
Mg(OH)2+1monsHCI r) ImonsBa(OH)2+1monsHCI
- Conb oOpasyercs ipH:
a) PacTBOPEHHMH HETalleHOW M3BECTH B BojJE; 0) TOpEeHUH jKeje3a B XJIOpe; B) Pa3IOKEHHUU
NEPOKCH/Ia BOJIOPO/Ia; I') OOYIJIMBAaHUU caxapa B CEpHON KHUCIIOTE.
- [Ipu B3aumoneticteuu Fe3+ u K4[Fe(CN)6] obpazyertcs:
a) KpOBaBO-KPACHBIN pacTBOp, 0) Oemblil 0casok, B) Oypblii 0CaJ0K, ') TEMHO-CHHHI 0CaJIOK.
- B peakunu K2Cr207+3KNO2+4H2S04 = Cr2(S04)3+3KNO3+K2S04+4H20 okucnsercs
WOH:
a) Cr2072 —, 6) K+, B) NO2 —, 1) SO42 —
- [TpakTrueckn HEUTPATBHYIO CPEy UMEET PacTBOP
a) FeCI3 6) CH3COONH4, B) Na2CO3, r) KH2PO4
- Inst pactBopoB Na2SO3 u ZnCl2 BepHO, 4TO
a) TOJIbKO BO BTOPOM pacTBOpE KUcnas cpena  0) B 000uX pacTBopax Kucias cpeaa ,
B) TOJILKO BO BTOPOM III€TIOYHAS cpefia , T) B 00OMX pacTBOpax HIEIOYHAs Cpeia
- Cymma ko ¢unmenToB B neBoit yactu ypaBHeHuss Cu+H2S04=CuS04+S02+H20 paBHa
a) 6 6)3,88)7,n4
- B peakunu 2NO2+2NaOH=NaNO2+NaNO3+H20 unons! Na+
a) BOCCTAHABJIMBAIOTCA 0) HE U3MEHSET CTEICHb OKHCIICHUS ,
B) OKHCIISIIOTCS , T) BOCCTAHABIMBAIOTCS M OKHUCIISIOTCS OTHOBPEMEHHO
- 'maponu3y no kKaTHOHY MOABEPTAETCS COJIb
a) Na2SO4 6) K2S04, B) K2CO3, r) FeCl3

[Iepeuens BOmpoCOB O TeMe «BeliecTBa U UX CBOWCTBa

1. MoxeT 51 CBsI3b B MOJIEKYJI€ BeEIIeCTBAa OBITh TOJSIPHOM, a MO VIeKyla —
HenoysipHoM? OT Yero 3aBUCUT MOJSPHOCTh MOJIEKy Jibl? [IpuBennuTe mpuMepsl U3 OpraHMuecKou u
HEOPraHWYe "CKOM XUMHH.

2. KakoBbl MexaHU3MBbI 00pa30BaHUs KOBAIEHTHOH cBsizu? UTo Takoe 1oHOP? akienTop?
[IpuBenuTe NpUMEPBL.

3. [IpuBenuTe npuUMepbl OPraHUYECKUX W HEOPraHMYECKUX BEIIECTB C OJUHAPHOM,
JIBOMHOWN M TPOMHOW XMUMHYECKUMHU CBSI3SIMHU.

4. [Touemy KoBaJieHTHAas CBS3b MPEOOIAACT B MUPE XUMUYECKUX BELIECTB?

5. Uto Takoe MoJeKyJIspHas KpucTtajuimdeckas pemerka? Yem oHa oTiauvaeTrcss oT

nonHon? IlpuBenuTe npuMepsl BEMIECTB ¢ MOJIEKYJIIPHON KPUCTAININYECKON PEILIETKOM.



6. Uto Takoe aToMHas KpucTauimdyeckas pemerka? Yem oHa oTiauyaeTcs OT MOHHOW U
MOJIEKYJISIPHOM ~ KpuUCTaJIM4eckod  pe—meTtok? IlpuBeaure mnpuMmepbl  BEIIECTB  aTOMHOM
KPHUCTAJUIMYECKON PEIIETKOM.

7. B ueMm u3mepsiercs macca aparoueHHbix kamHel? [loueMy 3Ty mMepy Tak Ha3bIBaroT?
st oTBETa BOCTIOJIB3YHUTECH OMOJHU "TEILHON JTUTEPATYPOM.

8. Kaknmu 0coOOEHHOCTSIMH XapaKTepU3yeTcsi CTPOSHUE aTOMOB METaJIIOB?

9. Yro Takoe MeTaminyeckas cBsizb? UTo cOMMKAET ATY XMMHU 4ECKYIO CBS3b C HOHHOM U
KOBaJIEHTHOH CBSI3AMU?

10. Uro mpexacraBiser coOOW MeTayuMueckas KpucTaumueckas pemierka?  Kak
0COOEHHOCTH CTPOCHHS METAUIOB — TMPOCTHIX BEUIECTB CKAa3bIBAIOTCA HAa HMX (PU3UUYECKUX
cBOMCTBax?

11. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY (PU3NUECKUX CBOWCTB METAJUIOB U YKAKUTE
00J1aCTH WX UCTIONb30BAHMUS.

12. Yto takoe BomopoaHas cBsi3b? KakoB mMexaHu3M 00pa3oBaHUS BOJOPOIHON CBS3U?
Kakwue BU—1bI BOJIOPOTHOM CBSI3U BbI 3HaETE?

13.  Kakumm o0coObIMH CBOWMCTBaMH OOJIQAfOT BEIIECTBA C  MEKMOJICKYIISIPHOM
BOJIOPOJIHOM CBSI3BIO?

14. Kakyro posib urpaetr MeXMOJIEKyJISIpHas BOJIOPOIHAsS CBSI3b B mpupoe?

15. Kakyro ponp wurpaer BHYTPUMOJIEKYJSIpHAs BOJOPOJAHAS CBSI3b B OpraHU3AINU
IPUPOJIHOM CTPYKTYpPbI OMOIIOJIU"MEPOB — OEJIKOB U HYKJIEMHOBBIX KHCIIOT?

16.  Kakyro poib Urpaet BHyTpUMOJIEKYJISIpHAs BOAOPO/IHAS CBSA3b B XPAaHEHHUH U Mepeade
HaCJeJACTBEHHON nHpOopMAaLIH?

17.  Yto Takoe moiaumep, MOHOMEp, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPH3AIUN?

18.  Kakme 6Guononmmeps! Bl 3HaeTe? OCOOEHHOCTH CTPO€HHSI, CBOMCTB U IMPUMEHEHUS
Kpaxmala ¥ 1eJuiroio3bl. CpaBHUTE UX.

19.  Yrto Taxkoe miactmacchl? Ha kakue rpymnmbel uUX JA€NAT: a) O OT HOUIEHHIO K
HarpeBaHuio; 0) 1Mo MPOUCXOKICHUIO?

20.  Yro takoe noaumepusanus u nonukonaeHcanus. Cpasuute ux. [IpuBeaure npumepsl.

21. Uro Takoe BosiokHa? Ha kakume rpynnbl ux genar? [lpuBenure npumepsl u
PAacCKa)XUTE O 3HAUEHUU KOHKPETHBIX MPEACTaBU TeNIeH KaxX 10 TPYIIIIbI.

22.  Kakue HeopraHmyeckue MoJUMepbl BaM U3BECTHHI? UTO 00—IIero B UX CTPOEHUH?
Kakyto posb OHU UTparoT B HEXXHUBOW Mpupoae?

23. Kaxkue arperaTHbpie COCTOSIHUS BEILIECTBA Bbl 3HAETE?

24.  Cdopmynupyiite 3aKk0H ABOTaJIpo U CIEACTBUE U3 HETO.

25.  HazoBure, Kakue elle ra3oBble 3aKOHbI BAM U3BECTHBI U3 Kypca (PU3HKH.

26.  Cdopmynupyiite 3akon Menzaeneea — Kianeiipona.

27.  Yem oriMuaercs ra3000pa3HOE COCTOSTHHE BEIIECTBA OT TBEPAOTO U KHUJIKOT0?

28.  Kak cpopmupoBanack atmochepa 3emnn? Kakos ee coc—TaB?

29.  Kak gedrenbHOCTb yesloBeKa (aHTPONOTeHHbIN (akTop) BiuseT Ha atMocdepy? Kak

MUHUMH3UPOBATh 3T0 BiusiHue? Kak momyduTs, coOpaTh U pacmo3HaTh: a) BOAOPOA: 0) KUCIO PO
B) YIUICKHCIIBIN ra3; T') aMMHUaK; 1) TUJIeH?

30.  Kak noiy4aroT B IPOMBIIIJIEHHOCTH: a) BOJOPOA; 0) KMCIOPO; B) YIJIEKUCIBIN ra3; I)
ammHMak; 1) stuiieH? HazoBute 001acTi MX MPUMEHEHUS.

31. Uem oTIIMYAIOTCS )KUJKOCTH OT ra30B?

32.  OxapaxTepusyiiTe OHOJOTHMYECKYIO pPOJb BOJABI B KHMBOM opraHusme. Omnuimmre
KpYTrOBOPOT BOJBI B IPUPO/IE.

33.  JlocTaTo4HO 1M 3aracoB NPECHOW BOJbl Ha IulaHeTe? MOJKHO JIM OTHECTH BOAY K
BO300HOBJISIEMBIM IPUPOIHBIM pecypcam? OO0 CHYHTE CBOIO TOUKY 3pEHUSI.

34.  IIpemioxxute cBOI MPOEKT MO PEXUMY SKOHOMUHU OBITOBOTO MOTPeOICHUS BOIBI.

35. KakoBa posnb BOJBI B pa3IMYHBIX IPOMBINUICHHBIX Ipou3BoACT Bax? Ilpemnoxunre
CBOM MPOEKT 10 PEKUMY SKOHOMHH MTPOU3"BOJICTBEHHOI'O TOTPEOJICHUS BOIBI.

36. Kaxkyro Bosy Ha3bIBaroT jxecTkoi? Kakue BHUIIbI )KECTKOCTH BO /bl pazinyarot? Kakoi

BpE]l UeTIOBEKY HAaHOCHT kecTKasi Boga? Kak ycTpaHUTh ®KECTKOCTh BOAbI?
37. Urto Takoe MuHepanbHas BoAa? [l Kakux 1enei ee ucroib 3ylT?



38. Ha npumepe xecTKOCTH BOABI U COJEPkKAHUS COJIEH B MUHEPAJIb "HOM BOJI€ TTOKAKHUTE
€IMHCTBO U O0pHOY MPOTHUBOMOIOKHOCTEH.

39. [ToueMy »KuIKHME KPHUCTAUIbl MOKHO paccMaTpuMBaTh KaK MPO"MEKYTOYHOE 3BEHO
MEXY KUJAKAM F KPUCTAIUTMYECKHM CTpO"eHHeM BerecTBa? Kakumu cBOMCTBAaMU OHU 00JIaTaroT?
I'ne ux ucnonb3yror?

40. Uem xapakTepu3yeTcsi CTpO€HHE TBEPBIX BellecTB? UTo UX OTJIMYAET OT KUAKOCTEH
U ra3oB?

41.  Ha kakue rpynmnsl IO THIY KPUCTAUIMYECKOW PELIETKH MOYKHO Pa3AEIUTh TBEPAbIE
BelecTna’?

42.  Yem ornuuarorcsi amopgHbIE BellecTBa OT Kpuctawmnueckux? Uro y Hux oOmiero ¢
AKHUJIKOCTSIMU U KPUCTAJUIMYECKMMHU BelleCTBaMu?

43.  HazoBuTe W3BECTHbIE BaM aMOp(HBIE BEIIECTBA W YKaXHTE 00 JIaCTH HX
HPUMEHEHHUS.

44.  OxapakTepu3yiTe COUATBHBIA K XUMHUUYECKHI CMBICI TEPMUHA «aMOPQHBIIN».

45.  JlokaXuTe OTHOCHUTEIBHOCTb pAa3JIMYHbIX KiacCU(UKalUil B M3Yy4EeHHOM paHee
MaTepuaie.

46.  JlokaXuTe OTHOCHUTEJIBHOCTb YTBEPXKAEHUS O TOM, YTO MaKCH "MajbHas CTEIEHb
OKHCJIEHHS aTOMa XMMHYECKOI'0 3JIEMEHTA COBIIaJ]a€T C HOMEPOM I'PYIIIbl, B KOTOPOM OH HAXOJUTCH.

47.  Ilouemy yTBEp)KIEHME O TEKY4eCTH, KaK XapaKTePHOM CBOHCTBE >KUAKOCTEH,
OTHOCUTEJIbHO?

48. Yrto Takoe JUCIepCHBIC CUCTEMBI? AUCTICPCUOHHAs cpena? nucnepcHas (asza?

49. Ha xakue moarpymmbsl MOXKHO pa3feiuTh renu? UeM omnpenens—eTcs CpoK TOAHOCTH
KOCMETHYECKUX, MEAMLIMHCKUX U MULIEBbIX reei?

50. Ilouemy 4YuMCTBIM BO31yX, IPUPOAHBIM ra3 M MCTHUHHBIE PACTBOPbI HE OTHOCAT K
JMCIIEPCHBIM cUCTEMaM?

51.  Kaxk nmoapaszaensioT rpyboaucnepcHsie cuctembl? Ha3zoBuTe npeacraButeneil Kaxaou
IPYMIIBI U YKAKUTE UX 3HAYECHUE.

52. Kak mnoapasnensioT KojulouaHble cuctembl? HazoBute mnpeacra—BuTeneil Kaxuoi
IPYMIIBI U YKAKUTE UX 3HAYECHUE.

53.  Kak knaccuuuupyroT AUCIEPCHBIE CUCTEMBI M0 arperaTHOMY COCTOSIHUIO CpPENIbl U
¢bazp1?

54. Yo Takoe xoarynsuusa? Yem oHa MoKeT ObITh BbI3BaHa?

55.  Yro Takoe cuHepe3uc? UeM OH MOXKeET ObITh BbI3BAaH?

56. [Touemy mpupoaa B KauecTBE HOCHUTEINS HBOJIIOIUU BbIOpajga UMEHHO KOJUIOUIHBIC
CUCTEMBI?

57.  Yrto Ha3bIBalOT MaccoBOM Jo0jei »31eMeHTa B ciloxHOM Bemiect—Be? Kak ee
pacCUUTHIBAIOT?

58. Uro wHa3pBalOT MaccoBod (00BeMHOI) gonieli koMmroHeHTa cme—cu? Kak ee
paccUnTHIBAIOT?

59.  Yro Ttakoe nonsa npumeceir? Kak Haiith maccy (00beM) YMCTOTO BEIIECTBA, €CIH
U3BECTHA MaccoBas (00beMHast) 10J11 Ipu—Mecei?

60.  Kakue siBeHUS Ha3bIBalOT XUMUYECKUMU? UeM OHM OTJIMYa—I0TCA OT (PU3UUECKUX?

61.  Ilpu3Haku u yclIOBUS TEUEHUS XMMHUUECKUX peakuuid. [IpuBenure npuMepsl.

62.  Yto Takoe ayuioTponus? alJ0TPOIHbIE BUTOU3MEHEHUS?

63.  Kakosbl npuunHs! auiorponun? llpusenure npumepsl.

64.  CpaBHHUTE CBOICTBa M CTpOEHHE AUIOTPONHBIX Moauduxanuii docdopa. Kaxue
IIPUYUHBI BBI3BIBAIOT AJJIOTPOIIHIO 3TOTO € "MEHTA?

65. Ha npumepe aimmoTponuu 0j10Ba MOKaKUTE OTHOCUTEIIBHOCTh AECJEHUS JIEMEHTOB Ha

METaJIJIbl 1 HEMETAJUIBI.
[Ipumeps! pacyeTHBIX 3a1a4:
1. Haiinute 06bem, KOTOpBIi 3aHUMAIOT (TIpH H. y.) 32 T okcuaa cepsl (IV).
2. Boeranciure 066em 108 KT BOASIHBIX TTapoB (TIPH H. Y.).
3. [Tpu BoccTanoBienuu 12,3 r HUTpOOEH301a MOTYYHIH 6,5 T aHWINHA.



4. Paccuuraiite Maccy okcmma azota (IV), KOTOpwIi Tpy HOPMalbHBIX YCIOBHUSIX
3aHUMaeT 00beM 67,2 I1.

5. He npousBojs pacuera, ykaxkute, B KaKOM U3 OKCHI0B, pop—myisl koTopeix Fe203 u
Fe304, conepxanue xene3a Boiie. OTBET NOATBEPIUTE pacUETaMHU.

6. PaccuuraiiTe MaccoBbie JIOJIM KaKJOTO U3 3JEMEHTOB B BEIIECTBaX: Cylb(aTr Meau
(IT), mutpar xene3a (I1I), 3THIOBBII ciupT, INII0OKO3a, AaHUIIUH.

Hons (maccoBass wiM OObEMHAasl) KOMIIOHEHTa CMECH — 3TO Oe3pa3MepHas BeJIMYMHA,
KOTOpasi MOKa "3bIBACT OTHOIIEHHWE MAacChl (00BheMa) KOMIIOHEHTa CMeCH K o0mel macce (00bemMy)
CMECH.

Jlonst Bcerzia MEHbIIIE €AMHHUIIBL, TIOATOMY €€ Yallle BhIpa “KaIOT B MPOLIEHTAX, T. €. YMHOXKAIOT
nmouro Ha 100%.

Ha mpakTuke o4eHb 4acTO MPUXOIUTCS MMETh IO C Pac TBOPAMHU BEIIECTB, MOATOMY B
9TOM CIly4yae HCHOJB3YIOT MOTHSATHE «MaccoBas AOJS PACTBOPEHHOIO BEUIECTBA», KaK 4aCTHBII
cilydaii KOMIIOHEHTa CMECH — PacTBOpa:

o (pactB. B) = m(pacTB. BeniecTBa)/m(pacts. Bemectsa) * 100%.

Eme ogHMM 4YacTHBIM CIy4aeM JIOJIM KOMIIOHEHTAa B CMECH SIBJSIETCSA JOJsl MpHMeceid,
colepkaniuxcsa B oOpasiie BemiecTBa. B aToMm cimyyae s HaXO0KJI€HUsS JOJM YUCTOrO Belle-CTBa
HYXXHO U3 €IMHUIIBI BBIYECTH JIOJII0 IPUMECEH:

o(gucToro BemiecTBa) = 1- o(mpumecei).

Pa3HOBUIHOCTBIO TOHSTHSA <«I0Js» B XUMHH SIBISIETCS MaccoBas JOJIS BBIXOJA IMPOAYKTa
peaxIuu.

MaccoBast 10oyi1  BBIXOJA TPOAYKTa pEaKIHUH — OSTO OTHOIIEHHE MAacChl MPOAYKTa,
MOJIyYEHHOTO MPAKTUYECKH, K Macce MPOAYKTa, PACCUUTAHHON TEOPETHUYECKHU.

1 = mmpakt/mteop (*100%).

AHaJIOTMYHO HAXOJUTCS M 00bEMHAs OISl BBIX0/1a PO IyKTa PEaKIIUu:

n=Vnpakt/Vrteop (*100%).

MornsipHasi KOHIIEHTpalsi — 3TO OTHOIIEHHWE KOJIMYECTBA BEIECTBA PACTBOPEHHOTO
BEIIIECTBAa K 00BEMY pacTBODA.

C =n(BemectBa) / V (pacTBOpa), BBIpAXarOT B MOJIb/JI.

7. K 120 r 60%-ro pactBopa sTmioBoro cnupra nqo0amin 40 r 6€3BOIHOTO ITUIOBOTO
cnupTa. BeluucinTe MaccoByrO J10JIF0 ATUIIOBOTO CIIUPTA B MOJYYEHHOM PacTBOPE.

8. N3 280 1 15%-ro pactBopa HuTpara Kanus Beimapuwin 120 mur Bojbl. Beruucnure
MacCOBYIO JIOJIIO COJIU B TIOJTYYEHHOM PacTBOpE.

9. 3omoto 585 mpoOwr comepxkut 41,5% wmemu. CKOIBKO TPaMMOB YHCTOTO 30J10Ta
COJIEPKUT KOJIBIIO ATOH J1 poOBI, MMeroIiee Mac—cy 2,8 r?

10.  Bpiuucnure 06beM KHUCIOPOJa, KOTOPBIA MOKET ObITh Moy 4deH u3 450 M3 Bo3ayxa
(H.y.), ecmu oObeMHas oJisl Kucaopoa paBHa 21%.

11. WU3 230 r 80% -ro stunoBoro cnupta Obulo monydeHo 120 i stu—neHa (H. y.).
PaccuuTaiiTe BBIXOJ] 3THIIEHA B IPOLIEHTAX OT T€ "OPETUYECKH BO3MOKHOTO.

12.  Bpruuciure obbveM (H. y.) okcuga cepsl (IV), KOTOpblii MOXET OBITH MOJIy4E€H MpPH
cxxuranuu 160 r cepsl, cogeprkamen 25% npumeceil, €ciii BbIX0J CEPHUCTOTO ra3a cocTasisieT 95%
OT TEOPETUIECKH BO3MOXKHOTO.

13. B 250 ma Bogsl pactBopuin 67,2 1 (H. y.) XJIOpOBOAOpojaa. Beruncnure MaccoByro
JIOJIIO XJIOPOBOJIOPO/IA B ITOJIyYCHHOM PacTBOPE.
14. B 120 mu pactBopa cynbdaTta amoMuHusi copepxkutcs 3,42 r comu. Onpexnenure

MOJIIPHYIO KOHIIEHTpaluio pactBopa. Halimute MomnsipHyro KoHueHTpauuio 15% -ro pactBopa
CepHON KHUCIIOTHI INIOTHOCTHIO 1,1 r/miL.

15. B cocraB cyxoi IEeMEHTHOM cMecH Ul IMITYKaTypHbIX paboT BXoAUT 25% 1emMeHTa u
75% mnecka. Kakyro maccy KakJ0ro KOMIIOHEHTAa HYKHO B35Th JUIsl pUrotosiaeHus 150 kr Takoi
CMECH.

16.  Kakas Macca ruapokcuja HaTpHs BBIICIUTCS MPU B3aUMOAECUCTBUU 2,3 T HATpPUS C
BOs10M 10 ypaBHeHuto Na + H20 = NaOH + H2 ?
17. Kakas macca rMApOKCHAA HaTpHsl BBIAEIUTCS NPU B3aUMOJAEHCTBUU 46 T HATpHs C

BOs10M 10 ypaBHeHuto Na + H20 = NaOH + H2 ?



18. Kakas macca rugpokcuaa Kajiusi BBIACIUTCA NMPU B3auMOACHCTBHM 3,9 T Kalus C
Bojoit o ypaBaenuto K+ H20 = KOH + H2 ?

19. Kakas macca ruzmpokcuaa Kajausl BBIACIUTCSA NMPU B3aUMOACHCTBHM 7,8 T Kalusl C
Bo/10# 10 ypaBHenuto K+ H20 = KOH + H2 ?

20. Kaxkoit 06beM BOAOpO/a BBIACTUTCS MPU B3auMojieicTBUM 4,6 T HaTpUs ¢ BOJOHU IO
ypaBaenuto Na + H20 = NaOH + H2 ?

21. Kaxkoit 00beM BOJOpO/Ia BBIACIHUTCS MPU B3aUMOACHCTBUU 3,9 T Kajus C BOJOH IO
ypaBaenuto K+ H20 = KOH + H2 ?

22. Kakas macca consnoil kucnotsl conepxxkurcsa B 100 mu 4% -ro pactBopa (IUIOTHOCTH
1,02 r/mm)?

23. Onpenenure Maccy pactBopeHHoro Bemectsa B 300 r 25%-Horo pactBopa.

24. Omnpenenure maccy pactBopeHHoro Beuiectsa B 400 r 40%-Horo pacTBopa.

25. Omnpenenure maccy HNO3 B 500 mut 32 %-ro pactBopa HNO3 (motHocTts 1,2 r/mi).

[Tpumepb! TeCTOBBIX 3aaHui 10 TeMe «OpraHuYecKas XUMUS»

1. YTIeBoJ0OPOIbl — 3TO OPraHUUYECKUE COSTUHEHHUS, COCTOSIINE U3
a) yriepoja u BOJIbI

0) yrist ¥ BOZBI

B) yriiepojia ¥ BOAOpoaa

T') YIJIEBOJOB

2. HenpenemnbHbIe yTIeBOJOPOIbI Psijia THIICHA COIEPIKAT B MOJICKYJIE
a) JIB€ IBOMHBIE CBS3H

0) OIHY IBOMHYIO CBSI3b

B) OJIHY TPOHHYIO CBSI3b

T') TOJBKO OJIMHAPHBIC CBSI3U

3. HenpenenbHbIe yrieBOAOPOABI psifia alleTUIICHA COJePKAT B MOJICKYJIe
a) JIBC IBOWHBIC CBS3U

0) OJIHY IBOHHYIO CBSI3b

B) OJIHY TPOWHYIO CBSI3b

T') TOJIBKO OJIMHAPHBIE CBSI3U

4. JlueHoBbIe YTIEBOJOPObI COAECPIKAT B MOJIEKYIIE

a) JIB€ IBOMHBIE CBS3H

0) OJIHY IBOMHYIO CBSI3b

B) OJIHY TPOWHYIO CBSI3b

T') TOJIKO OJIMHAPHBIE CBSI3U

5. IlpenenbHbIe YIrIAEBOAOPOIBI COAECPKAT B MOJIEKYIIE

a) IB€ IBOWHBIE CBSI3U

0) oHYy TBOMHYIO CBSI3b

B) OJIHY TPOWHYIO CBSI3b

T') TOJIBKO OJIMHAPHBIE CBSI3U

6. I mpeieIbHBIX YTIIEBOJAOPOIOB XapaKTEPHBI PEaKIIuU

a) MPUCOEANHEHUS

0) 3aMeIICHHS

B) 3JIMMUHUPOBAHUS

T') TOJIUMEPHU3AIUU

7. J1nst HempenenbHBIX YTICBOAOPOAOB psijia dTHIIEHA HanboIee XapaKTepHBI PEaKIiu
a) IPUCOETUHEHHUS

0) 3amMenIeHHs

B) DIMMUHUPOBAHUS

I') MOHHOTO 0OMeHa

8. Jlnst HempeeNnbHbBIX YIIeBOOPOIOB Psijia alleThiIeHa Hanboliee XapaKTepHbl PeaKIIHH
a) MPUCOEANHEHUS

0) paciieruieHus

B) JIMMUHUPOBAHUS



I') HOHHOTO OOMEHa

9. Anpaerusbl — 3T0 OpraHUYecKHe COSMHEHNUS, COIeprKalllie B MOJICKYJIe
a) KapOOHUIILHYIO TPYIITY

0) KapOOKCHIIBHYIO TPYIIITY

B) TUAPOKCUIIBHYIO TPYIIITY

') HUTPOIpyMILy

10. KeToHbl — 3T0 OpraHuyecKre COeJMHEHUs, COIepIKalllie B MOJIEKYJIe
a) KapOOHUJIbHYIO IPYIILY

0) KapOOKCHIIbHYIO TPYIIITY

B) TUAPOKCHIIBHYIO TPYIIITY

T') HUTPOTPYIITY

11. CnupThl — 3TO OpraHUYECKUE COETUHEHUS, COAECpIKAILUE B MOJIEKYJIE
a) KapOOHUJIbHYIO TPYIITY

0) KapOOKCHIIBHYIO TPYIIITY

B) TUAPOKCUIIBHYIO TPYIIITY

') HUTPOIpyMILy

12. KapO60oHOBBIE KMCIIOTBI — TO OPraHUYECKUE COEIMHEHMS], COJePIKALIIE B MOJIEKYJIe
a) KapOOHUJIbHYIO TPYIILY

0) KapOOKCUIIBHYIO TPYIITY

B) TUAPOKCHIIBHYIO TPYIIITY

') HUTPOTPYIILY

13. HykneopuisHBIMU peareHTaMyu MOTYT OBITh YaCTHUIIBI, 3apsSKCHHBIC

a) OTPHULIATENILHO

0) MOJIOKUTEITHHO

B) M OTPHULATENBHO U MOJOKHUTEIHHO

') HEUTpaJIbHbIE

14. DnexTpopUIbHBIMU peareHTaMu MOT'YT OBbITh YaCTHIIbI, 3apsKEHHBIE
a) OTPUIIATEIBHO

0) MOJIOKUTEITLHO

B) M OTPHUIIATEIHHO U TOJIOKHUTEIHHO

I') HeMTpajbHbIe

15. 30Mephl — OpraHNYECKHE COEAUHEHNS, UMEIOIIHE

a) OJIMHAKOBOE XMMHUYECKOE CTPOCHUE U OIMHAKOBBIE XUMUUECKUE CBOICTBA
0) pa3HOE XMMUYECKOE CTPOEHUE, HO OJJMHAKOBBIE XMMHUYECKHE CBOMCTBRA
B) OZIMHAKOBBIN Ka4eCTBEHHBIN M KOJIWYECTBEHHBIN COCTAB, HO Pa3HOE XUMHUECKOE CTPOECHUE
I') pa3HbI KaYECTBEHHBIN U KOJMYECTBEHHBIN COCTaB, HO OJJMHAKOBOE XUMUYECKOE CTPOCHHE
16. 'oMosnoru — opraHMyYecKue COeTUHEHNs, OTIIMYAIOIIUECS IPYT OT Apyra Ha TpyIiy
a)— CH3

6) — CH2

B) - NH2

r) - C2H5

17. K monucaxapujiaM OTHOCST

a) GpyKTO3a;

0) ManbTO3a;

B) pubo3a;

T') TJINKOT€H.

18.  IIpomyKT MOJHOTO rUApOIM3a KpaxMaia

a) O-TJIFOKO34;

0) sTaHoI;

B) a-pypaHo03a;

I) caxaposa.

19.  CocraB nonucaxapui0B BeIpaxkaercs: (opMynoi

a) (C6H1005)n;

6) (C6H1206)n;



B) (C5H1005)n;

r) (C6H1006)n

20. K nmpupoanpiM OromnoaumMepamM OTHOCST

a) TeIoH;

0) Kpaxmai;

B) HAMJIOH;

T') MOJUATHIICH

21. [TonuaTHIIeH NOTy4YaroT peakiuen

a) MOJINKOHICHCAIIUEH,

0) BOCCTaHOBJICHUEM,

B) IOJINMEpHU3AIUEH,

I) Jeruaparanuei.

22.  IIpomecc obpazoBaHus AUCYIbPUIAHBIX MOCTHKOBBIX CBSI3€H B CTPYKTYpe Kaydyka
Ha3bIBACTCS

a) BYJIKQaHU3aILIUCH;

0) momuMepH3aIuei;

B) JeTUApaTaIueii;

I') NOJINKOHAEHCALIUEH.

23.  I'moko3a oOpasyeTcs pu KUCIOTHOM THAPOIIN3E

a) TOJUATHUIICHA;

0) GpYKTO3HI;

B) KpaxmaJa;

T') MPOTEHHA.

24. ChIppeM 1Sl TOJTYyYEHUS UCKYCCTBEHHBIX BOJIOKOH SIBIISIETCS

a) Kpaxmai;

0) 1eIuTI0I103a;

B) KayHyK;

r) 0esok

25. K cuHTeTHYeCKUM MOJIMMEpaM OTHOCATCS

a) Kpaxmarl,

0) TedoH,

B) IPOTEHH,

I') caxaposa.

26. K npupoanbiM 6uomoaumMepam OTHOCST

a) Kpaxmai;

0) HaJIOH;

B) MOJIUCTHPOI;

T') MOJIUXJIOPOIIPEH

27. CHHTETHYECKUH Kay4yK [TOJIy4arOT [TOJIMMEpU3aLuei

a) CTUPOJIA;

0) 6yraguena-1,3;

B) aKpHJIOHUTPUIIA;

') METUJIaKpUiiaTa.

28. CoIppeM yTsl MOTYyUYEHUSI HCKYCCTBEHHBIX BOJIOKOH SIBJISTFOTCS:

a) Kpaxmar,

0) 1emTroI03a,

B) pE3MHa,

) KaydyK.

29. Ilpu ruapomnmse 6eNKoB 00pazyroTCs

a) KapOOHOBBIE KHUCIIOTHI;

0) yriaeBoibl,

B) aMUHBI;

') aMUHOKHUCIIOTHI.

30. Kpaxman 1 1esuioa03a moCTPOEHbI U3 OCTATKOB:



a) PpYKTO3HI,
0) caxapo3sl,

B) JIAKTO3HI,
T') [JTFOKO3BI.
31. MoHOMEpOM 17151 TOJTUIIPOIUIICHA SIBISIETCS:
a) 9TUJIEH,
0) mporex,
B) OytaaueHn-1,3
r) OpOM — CTUPOJIL.
32. Yucno MOHOMEPHBIX 3BEHBEB, 00Pa3yONMX NOJMMEPHYIO IIeTIh HAa3bIBAIOT CTETIEHBIO:
a) MoJIMMEepH3aIiH,
0) yIOpsIIOYCHHOCTH,
B) CTEpEOPErYJISIPHOCTH ,
I') KPUCTAITIMYHOCTH
33. K npupoaHbIM MOJUMEpPaM HE OTHOCSTCA:
a) SIIOKCHJIHAS CMOJa ,
0) KpaxMmai,
B) aMUJIOTICKTHUH ,
T') HEJUTI0J103a
34. Tlpu pepMEHTATUBHOM TUApOIH3E OCITKOB 00pa3yeTcsi CMECh:
a) aMHHOB
0) aMUHOKUCIIOT,
B) KapOOHOBBIX KHCJIOT,
I') YIJIEBOJIOB
35. IlonuaTUIIEH NOJIy4aroT peakuuen
a) TMOJUKOHJEHCAIMEen
0) moMMepHu3anue,
B) ByJIKaHHM3aLUEH,
T') ComoJIruMepu3anuen
36.  Heopranumdeckum MOJIMMEPOM SIBJIIETCS
a) NOJMCTUPOIL,
0) OKCUJ KpEMHHUS,
B) OKCHUJ HaTpus,
T) LEJUTI0N03a
37. O6mas Gpopmyna roMOJIOIrHUECKOTO Psijia MPeAeIbHbBIX YIIIEBOIOPOJIOB
a) CnH2n+2
0) CnH2n
B) CnH2n-2
r) CnHn
38. O6m1ast popMysa roMOJIOTHYECKOTO Psijia HETIPEAEIbHBIX ATHICHOBBIX YIJIEBOIOPOIOB
a) CnH2n+2
6) CnH2n
B) CnH2n-2
r) CnHn
39. O6mas Gpopmyrna roMOJOTHYECKOTO Psi/ia HEMIPEIeIbHBIX alleTUIICHOBBIX YIIIEBOI0POI0B
a) CnH2n+2
0) CnH2n
B) CnH2n-2
r) CnHn
40.¥Yron mexny cesazsamu B CH4 pasen
a) 180; 0) 109,28; B) 120; 1) 105
41.VYron mexny cesazamu B C2H2 paBen
a) 180; 0) 109,28; B) 120; 1) 105
42.Yron mexnay cesazamu B C2H4 pasen



BHULL...

a) 180; 6) 109,28; B) 120; 1) 105

43. OtpunareabHbIi 3apsia UMEEeT

a) MpOTOH; 0) HEHTPOH; B) KATHOH; T') JICKTPOH.

44. [lupaMuanbHOE CTPOCHUE UMEET MOJIEKYJia

a) C4HS; 6) C2H4; B) CH4; r) C2H2.

45. JIuneitHoe CTpOEHUE UMEET MOJIEKYJIa

a) H20; 6) C2H4; B) CH4; r) C2H2.

46. ATom yriepoja UMEET Sp-TuOPUAN3ALMIO B MOJIEKYJIE :

a) C3HS; 0) C2H4; B) CH4; r) C2H2.

47. Atom yriepoja UMEET Sp2-rTuOpUIU3aIUIO B MOJICKYJIE :

a) C3HS; 0) C2H4; B) CH4; r) C2H2.

48. ATom yriepoja UMEeT Sp3-ruOpHUInU3aIuio B MOJICKYIIE :

a) C4HS; 6) C2H4; B) CH4; r) C2H2.

49. ®opMybl KUCIIOT, AJ1 KOTOPBIX XapaKTepHO 00pa30BaHUE KUCIIBIX COJIECH, UMEIOT BU/IL. ..
A) CH3COOH

b) H3PO4

C) HNO3

1) H2S0O4

50. ®opMyIbI KUCIIOT, ISl KOTOPBIX BO3MOXHO 00pPa30BaHKUE KUCIBIX COJIEH, UMEIOT BU/I. . .
a. CH3COOH

b. HNO3

C. H3PO4

d. H2S03

51. ®opmysbl KUCIIOT, ISl KOTOPBIX HE XapaKTepHO 00pa3oBaHUE KUCIBIX COJIEH, UMEIOT
1. HNO3

2. H2S04

3. H2CO3

4. CH3COOH

52. Cxema peakuuii, COOTBETCTBYIOIAsl COKPAILEHHOMY MOJEKYISPHO-UOHHOMY YPABHEHUIO

Cu2+ + 20H- = Cu(OH)2 , umeer Bu...

A) CuSO4 + Fe(OH)2

b) CuCO3 + Fe(OH)2

C) CuSO4 + NaOH

J1) CuS + NaOH

53. ®opmymna conu, 3HadeHue pH BoHOTO pacTBOpa KOTOPOW paBHO 7, UMEET BU/IL. ..

A) NaHSO4

b) CH3COONa

C) NaCIl

1) Na2CO3

54. ®opmyna coau, B BOAHOM pacTBOpE KOTOPOW HHAMKATOP METHUIIOBBIA OpaH>KEBBIN

nproOpeTaeT KENTYI0 OKPACKy, UMEET BUJI. ..

1. CuSO4

2. Na3PO4

3. H3PO4

4. Na2S0O4

Ilepeuens BompocoB 1o TeMe «OpraHnyecKue BEIIECTBA»

1. [IprurHbBI BBIIETIEHHUS] OPTaHUYECKON XMMUH B CAMOCTOSITENIEHYIO HAYKY.

2. Knaccugukarus oprannyeckux coeiuHeHN. OYHKIIMOHAIbBHBIE TPYIIIHL.

3. Ucrtopus pa3sutust opranndeckor xuMud. [lonsitue nzomepuu. Tumsl n3omepun.
4. Teopust XUMUYECKOTO CTPOEHHUSI OpraHMYecKUX coeanHennii A.M.bytneposa.
5. CBs13b XMMHUYECKUX CBOWCTB CO CTPYKTYPOH MOJIEKYJI. G- U TT-CBSI3U.

6. DNEKTPOHHOE CTPOEHUE aTOMa YIJIepoJa.

7. Tunel ruGpuan3anuu. BaneHTHBIE COCTOSTHUS aToMa yriiepoa.



8. B3anmHoe BIusgHUE aTOMOB B MOJIEKYJIE.

9. Ilonsitue romonoruu. l'omosorndeckuil psn ankaHoB. M3omepus. dusnueckue u
XMMHUYECKHE CBOMCTBA AJIKAHOB.

10.  Cnoco0bl IPOMBIIIIIEHHOTO MOMyYeHHs alKaHoB. JJabopaTopHbIe CIIOCOOBI OTYYESHUS
QJIKAHOB.

11.  Auskensl. ['omosornueckuii psg. Mzomepus. ®uznueckue cpoiictBa. Ilomyuenue.
[Ipumenenue.

12. OcobeHHOCTH XMMHUYECKOTO CTPOECHHUS aJIKEHOB. XUMHUYECKUE CBONWCTBA.

13. Ankusbl. ['omonoruueckuii psig. Mzomepusi. dusnueckue cpoiictBa. [lomydenwue.
IIpumeHeHue.

14. Oco0eHHOCTH XMMHYECKOT0 CTPOCHHS aTKMHOB. XMMHUYECKHUE CBOICTBA.

15.  OpHO- M MHOTOATOMHBIE CIUPTHIL. ["'oMonornyeckuii paa. OCOOEHHOCTH XUMHUYECKOTO
CTPOEHUS CIUPTOB. XUMHUYECKHE CBOMCTBA. [I[pumeHeHue.

16. Anpaeruibl U KeToHbI. ['oMonoruueckuii psj.

17. OcoOEHHOCTM XHUMHYECKOTO CTPOEHHUS albJerHJOB M KETOHOB. XHMMHUYECKHE
cBoiicTBa. [Ipumenenue.

18. O1HOOCHOBHBIC KAPOOHOBBIEC KHUCIOTHI. | OMOJIOTHYECKUMA PSIL.

19.  OcoOGeHHOCTH XMMHYECKOTO CTPOEHUS KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBA.
[Ipumenenue.

20.  Oco0eHHOCTH XMMHUYECKOTO CTPOEHHUS apOMaTHUYECKHUX YIJIEBOAOPOJIOB. XUMUYECKUE
CBOMCTBA.

21.  VYrneBonopoabl apoMaTHYECKOIO psijia ¢ OJHUM OEH30bHBIM KOJIBLIOM.

22.  BBICOKOMOJEKYJISpHBIE COCAMHEHUS U UX 3HaYCHHUE.

23.  Tomumepsr u osmromepsl. Kmaccupukamuss BMC. OtnuuntensHble 0COOCHHOCTH
BMC.

24.  benku. OcoOeHHOCTH XuMHUYeckoro crpoenus. JleHatypanus. KadyecTBeHHbIe
pEaKIHH.

25. [Tomucaxapuapl. Kpaxman u nemmono3a. OcoOCHHOCTH XHMHYECKOTO CTPOCHHUS.

Xumuueckue cBoicTra. [Ipumenenue.
26.  MoHo- u mucaxapuzapl. ['mroko3a, ppykrosa, caxapo3a. OCOOEHHOCTH XHMMHYECKOTO
cTpoeHus. XuMHU4YecKkue cBorcTa. [Ipumenenue.

Oo6uiee pacnpenesieHne 6ajJI0B TEKYIIEr0 KOHTPOJISI N0 BUAAM y4eOHBIX PadoT IJisi CTY/IEHTOB

Peittunar-koutposs 1 VYerubiit onpoc 15 Bompocos, 20
KOHTPOJIbHOE TECTUPOBAHHUE,
OTYETHI TIO MPAKTUICCKUM
paboTam.

PeliTuHr-KOHTpONIH 2 Yeraslit onpoc 20 Bonpocos, 20
KOHTPOJIbHOE TECTUPOBAaHHUE,
OTYETHI IO IPAKTUIECKUM

paboTtam.
PeliTunr-koHTpois 3 KoHnTponbHOE TECTHpOBaHME, 30
OTYETHI MO MPAKTUYECKUM
paboTam.
ITocemenue 3anaTnii 10
CTYJEHTOM
JlonmotHUTE IbHBIE OaITBI 10
(6onychI)
BrinosiHeHue ceMecTpoBoro 10

IUTaHA CAMOCTOSITETIbHOM
paboThI




2. IIpoMe:xxyTOoYHAast aTTEeCTANMS 10 TMCHUIIHHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy C OlleHKOM.
Ilepeyenn npakTHYeCKHUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu

HAJIMYKH)

1. Pa3BuTHne npeacTaBieHUui O CTPOCHUHU aToMa.

2. Mo—zaenu CTpoeHHsI aTOMa: «IIYAUHI C M3IOMOM», IUIAHETapHas MOJENb, KBaHTOBas
MOJ1eIb.

3. ATOM. DyieMeH "TapHbIE YaCTHUIIbl: IPOTOHBI, HEUTPOHBI, 3JEKTPOHBL. M30TOIBI.

4. KopnyckynsipHO-BOJIHOBOU Jyalii3M. DJIEKTPOHHAS 000JI0YKa aToMa.

5. DJIEKTPOHHBIN CIION (IHEPTEeTUUECKUN YPOBEHB ).

6. OpOuTaib, 37eKTpOoHHBIC 00J1aka. THITBI opOuTaNei: s, p, d.

7. [Topsiiok 3an10JIHEHUS 3JIEKTPOHAMU YHEPIETUUECKUX YPOBHEH U MOJYyPOBHEM.

8. ONeKTpOHHbIE KOH(pUrypauuu (3JIEKTPOHHBIE (OPMYIIBI) aTOMOB XHMH 4E€CKHX
AJIEMEHTOB.

9. Otkpeitne JI. WM. MenneneeBsiM  Ilepuoguueckoro 3akoHa MW CO3JIaHHE
[Teproanueckoil CUCTEMBI.

10.  3a—konH Mo3znu. [lepuoanueckuii 3aKOH B CBETE y4e "HUS O CTPOSHUU aToMa.

11.  3aKOHOMEpPHOCTH W3MEHEHHs CBOMCTB aTOMOB B IepHOJax W Ipymmnax (TIaBHBIX
MOArpyMmax).

12.  Ilonoxe—Hue Bopopoza B [lepuonuueckoii cucreme /I. 1. Men—neneena.

13. 3nauenue [leprnoanueckoro 3akona u [le~puonuueckoit cucrems [. . Menaeneena.

14.  BnaropomHsie Ta3bl, 0COOCHHOCTb CTPOCHHUS X aTO "MOB.

15.  Ilporecchl BOCCTAaHOBIICHUS U OKUCIICHUSI.

16. Karnonsl u anmonbl. MoHHAas xumudeckas cBsi3b. CXembl 00pa30BaHUS BEIIECTB C
MOHHOW XMMHYECKOU CBSA3BIO.

17. Kpucrannmueckue pemerku. IOH"HbIe KpUCTAIIMYECKUE PEILIECTKH.

18.  Ilpumepsl BelIeCTB ¢ MOHHBIMU KPUCTAJUIMYECKUMU PELIETKAMU M UX CBOM "CTBA.

19.  Knaccudukanuss WOHOB: TO cocTaBy (IPOCTBIE M CIOXKHBIEC), MO 3HAKy 3apsjaa
(KaTHOHBI U AHUOHBI).

20.  KoBaneHTHas xumuueckasi cBsizb. CxeMbl 00pa30—BaHUS KOBAJEHTHOW XUMHUYECKOH
CBSI3H.

21.  DaexTpooTpuuaTenbHOCTb. [lonsgpHas 1 HenossipHask KOBa JIEHTHBIE CBSI3U.

22.  Jlunons. [longpHOCTE MOJIEKYII.

23. OOMEHHBIH U JIOHOPHO-AaKIENTOPHBI MeXaHU3Mbl O0Opa30BaHUs KOBaJEHTHOM
XAMHUYECKOU CBS3H.

24. Mo nekynspHble W AaTOMHBbIE KpHUCTaJUIMueckue pemeTku. llpumepsl BemiectB ¢
MOJIEKYJIIPHBIMU ¥ aTOM "HBIMH KPUCTAJUNIMYECKUMH PEUIETKAMH U UX CBOMCTBA.

25. Oco0EHHOCTH CTPOEHUSI aTOMOB METAJIIOB. MeTan—nudecKkas CBi3b. MeTamndyeckas
KpUCTaJUITMYECKas pelieTKa.

26.  @®usnyeckue CBOMCTBA METAJIOB: IJIAC THYHOCTb, AJIEKTPO- U TEIMJIONPOBOJHOCTb,
MeTaJUIn4e "CKH OJIecK.

27. Mertamndeckue cruiaBel (OpoH3a, Yy TYH, CTajlb, TIOPATFOMUHUT).

28.  BopopoaHas xuMudeckas cBsizb. MexaHu3M 00—~pa30BaHuUsl BOJOPOIHOMN CBSI3U.

29. MexMoieKysipHas 1 BHYTPUMOJIEKYJIIpHAst BOAOPOIHAS CBS3b.

30.  Bomo—poaHas cBs3b B OeNKaX U HYKJIEHHOBBIX KUCIIOTAX.

31.  Ilommmepsl. Ilmactmaccel. Knaccuduxanuss mnoaumMepoB 1O  MPOUCXOMKIACHHUIO

(Omomonumepsl, HCTKYCCTBEHHbIE M CHHTETHUECKHE TOJIMMEpbI) M 10 OTHO 'HICHHIO K
HarpeBaHuio  (TEpMOIUIACTBI U TEPMOPEAKTOIIACTHI).

32. IIpuMeHeHue macTMacc.

33.  Bomnokna. [Ipupoanble BOJOKHAa (PKMBOTHBIE, PACTUTEIbHBIE M MUHEpPAJIbHBIE),
XUMHUYECKHE BOJIOKHA (MCKYCCTBEHHbIE U CHHTETUYECKHUE).

34.  Heopranuueckue noJuMepHl.

35. ArperaTHble COCTOSIHHS BEIIECTB (ra3000pa3Hoe, KHUAKOE U TBEPIOE).



36. 3akoH ABoranpo. Momnsp—HbIi 00beM Ta30B. CBOWCTBA ra3oB.

37. Bo3ayx u npupoaHblii ra3 — MpUpoIHbIE Ta3000pa3HbIe CMECH.

38. Bonopoa. Kucnopon u 030H. Kucnorasie qoxx—au. [Tapaukosiii 3 dexr.

39.  HUcropus pa3BUTHS OPraHUYECKOU XUMUHU.

40. Teopusi XMUMHUYECKOTO CTPOCHUS OpraHuveckux coeauHenuit A.M.bytiepoBa. Cs3b
XUMHUYECKUX CBOMCTB CO CTPYKTYPOH MOJIEKYIL.

41. DIIEKTPOHHOE CTpOEHHE aToMa yriaepoza. Tumsl ruOpuan3anuu. 'oMoIoruaeckuit psija
ankaHoB. M3omepus. @usnveckue cBorcTBa. OCOOCHHOCTH XUMUYECKOTO CTPOSHHSI aJTKaHOB.

42. Aunkenbl. ['omonoruueckuii psia. M3omepus. ®usmyeckue cpoictBa. [lomydenwue.
[Tpumenenne. OcoOEHHOCTH XUMHUYECKOTO CTPOCHHUS AIKEHOB. XUMUYECKUE CBOMCTBA.

43. Anxunbl. ['omonornueckuii psag. Mzomepus. ®dusmdeckue cBoicTtBa. OCOOCHHOCTH
XAMHYECKOTO CTPOCHHS aTKMHOB. XMMUYECKHE CBOMCTBA.

44. OIHO- ¥ MHOTOAaTOMHbIE CHUPTHL. ['oMonoruueckuii psia. M3zomepus. duszmyeckue
CBOMCTBA.

45. Aunbaerusibl ¥ KeToHbl. ['oMmonornueckuit psa. Mzomepus. @usndeckre CBOMCTBA.

46.  OnHO- U MHOTOOCHOBHBIE KapOOHOBBIE KHCIOTHL. [ 'oMomorumueckuii psia. M3omepus.
®dusnuecKue CBOMCTBA.

47. YTIIeBOAOPOIBI apOMATHYECKOTO psia ¢ OJHUM OCH30JIbHBIM KojbIloM. [lomydeHue.
[Ipumenenue.

MeTtoauyeckue MaTepuasbl, XapaKTePU3YIOIIHUX MPoueIypPbl OLleHNBAHUS

JInsi OUEHKM TeKylled YyCIeBAaeMOCTH KaXJAOMY CTYIAEHTY BbIJAIOTCS WHAWBHUAYalbHBIC
3a/IaHUsl Ha BCE TEMbI MPAKTUYECKUX pabOT, KOTOPHIE OH 3AIlIUINACT MO MEpEe MPOXOXKICHUSI TEM.
KoHTposib kayecTBa MOATOTOBIEHHOCTH MO JIUCLHUILIMHE OCYIIECTBIISIETCS MIPU MIPOBEPKE OTUETOB MO
MPaKTUYECKUM paboTaM, OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. TEXHOIOTHS KOHTPOJISI YCIIEBAEMOCTH
COCTOUT B BEJIECHHUM >XypHAJIa C PErYJSIPHbIM YYETOM pe3yJbTaToB. [l TEKylero KOHTPOJSA
yCIIEBaEMOCTH B TEUEHUE CEMECTPa IPETYCMOTPEHO MPOBEICHHE 3aIUT OTYETOB B (popMe YCTHOTO
co0eceoBaHUs C IENbIO Pa3BUTHS KOMMYHHKATHBHBIX CHOCOOHOCTEH cTyneHTa. Ha ocHoBanum
pe3yabpTaTOB y4yeTa TeKYyIlEeH yCIeBaeMOCTH B KOHIIE CEMeCTpa MPernoJaBareib J0IYyCKaeT CTyIeHTa
K 3adery. CTyAeHT, MONYy4YMBIIUN MOMYCK, CHAeT 3aueT B BHUAE coOeceloBaHUS MO MaTepuaniam
JIEKIIHH, MPAKTUUECKUX PabOT M JTUYHBIX KOHCTIEKTOB CAMOCTOSITEIbHON MPOPabOTKH MaTepuaia

MakcumanbHas cymMa 0ajuioB, Habupaemasi CTy/IeHTOM 1o aucuuiinHe pasHa 100.

Orenka | OneHka 1o mkane O6ocHoBaHMNE Yposens

B chopmuposannocmu
Oamnax KomMnemeHnyuil
bonee | «OtmmaHO» Conepxanne Kypca OCBOCHO Boicokuii yposens
80 MOJIHOCTBIO, 0€3 MPoOesoB,

HEO0OXO0IMMBIC TTPAKTUICCKIE HABBIKA
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOopMUPOBaHBI, BCE
MPeyCMOTPEHHBIE MPOTPaMMOi
oOyueHus: yueOHbIe 3aJaHHs
BBIIIOJIHEHBI, KAUECTBO UX
BBITTOJTHEHHS OI[EHEHO YHCIIOM
0ayI0B, OJIM3KUM K MAaKCUMATHbHOMY

66-80 «Xopomro» ConepxaHne Kypca OCBOEHO Ilpoosunymuti
MOJIHOCTBIO, 0€3 MPoOesoB, ypoeeHs
HCKOTOPBIC MPAKTUYCCKNEC HABBIKH
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hopMHUPOBAHBI HEJOCTATOYHO, BCE
MIPEelyCMOTPEHHBIE MPOTPaMMON




o0y4yeHus yuyeOHbIe 3aJaHUS
BBIITOJIHEHBI, KAYECTBO BBIIIOJIHEHUS
HU OZHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIEC BUABI 3aJaHUI
BBITIOJTHEHBI C OLTMOKaMU

50-65

«Y 10OBIETBOPUTEIILHO)

Copneprxanue Kypca OCBOCHO
YaCTUYHO, HO MTPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBbIC TIPAKTUYECKHE HABBIKA
paboTHI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOPMUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs y4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBITTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
coJiepKaT OUTMOKH

Ilopozoewiit yposens

Menee
50

«HeynoBiaeTBOpUTEIBHO»

ConeprxaHue Kypca HE OCBOCHO,
HEOOXO/IMMBIE PAKTUYECKUE HABBIKU
paboThI He CHOPMHUPOBAHEI,
BBIITOJTHEHHBIC YUeOHBIC 3a1aHHS
COJIEpIKaT TpyObIe OMMOKH

Komnemenuuu ne
chopmuposant

B nepruoaax € yYBECJIMUYCHUCM 3apsa sApa HCMETAJIIINYCCKUC CBOMCTBA

3. 3agaHus B TeCTOBOI (popMe MO TUCHHUIINHE
[Ipumeps! 3ananuii:

- IPOTIAJIAIOT

- ociiabeBaroT

- YCHIINBAIOTCS

- HE U3MEHSAIOTCS

B nepruoaax € yYBECJIMUYCHUCM 3apsa sJApa HCMETAJNINYCCKUC CBOMCTBaA

- MPOTIAJIAIOT

- YCUIIUBAIOTCS

- HE U3MEHSIIOTCS
- ociabeBaroT

CrnoxxHbIe BCIIICCTBA, COCTOAINEC U3 ATOMOB BOJOPOJa U KUCIIOTHBIX OCTAaTKOB, HA3bIBAKOTCA
- OCHOBaHUs
- OKCH b1

- KHCJIOThI

- COJIn

Menpyanieil XMMHUYECKHU HeAETUMOUN YaCTHUIIEN BEIllECTBA SIBIISIETCS

YV XUMHUYECKUX QJICMCHTOB, HAXOJAIIUXCA B OJHOM Tpymme, OAMHAKOBOC YUCJIO .......

ATOM XJI0pa COAEPKUT

OJICKTPOHOB

[TosHBIN TIEpeUeHb TECTOBBIX 33JJaHU C YKa3aHUEM MPABHIILHBIX OTBETOB, pa3MeEIlleH B OaHKe
Ha  WHPOPMAIIMOHHO-00pa30BaTeIbHOM  [MMOpTajieé  HMHCTHUTYTa 10  CCBHUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1391

OHCHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPAaBUJIBHO BBIIIOJTHCHHBIX TCCTOBBIX SaﬂaHI/Iﬁ N3 ux
o011ero uncna.

BOIIPOCOB




