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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
cneunanbHocTh  «11.02.17 Pa3paGoTka 3JEKTPOHHBIX YCTPOHCTB M CHUCTEM», B COOTBETCTBUU C
PexoMenganusiMu o peaau3aluu cpegHero oomero oopa3oBanus B rpeeaax OCBOCHUs 00pa30BaTeIbHON
MpOrpaMMbl  CpeqHero mpodeccnoHabHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0O0mIero ooOpazoBaHUs
(mucbmo  JlemapraMeHTa TrOCyAapCTBEHHOM TMOJUTHUKM B cdepe cpeaHero mnpodhecCHOHAIHLHOTO
oOpa3zoBanus U ipodeccuonanbHoro ooydenus Munnpocsemenus Poccuu ot 1 mapra 2023 1. Ne 05-592),
¢ yuerom [IpumepHoii paboueit mporpamMmbl 00111€00pa30BaATEIHPHON TUCITUTIIIUHBI «XAMHUSI.

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

Pabouas mnporpamma y4eOHOM AMCLUMIUIMHBI SBISETCS YACThIO MPOrPaMMbl  MOATOTOBKHU
CIELMAIMCTOB cpelHero 3BeHa no crneunanbHoctu CITO 11.02.17 Pa3zpaboTka 37€KTPOHHBIX YCTPONCTB U
CHCTEM.

1.3. Hean u 3apa4mn y4eOHOM AMCUMILIMHBI - TPeOOBaHUS K pe3yJibTaTaM OCBOCHUSI YUeOHOI
AUCUMILIUHBI:

[lenb NUCHUIUIMHBL O3HAKOMMTH CTYIEHTOB C TEOPHEM M NMPAKTUKOM HAyKH O BELIECTBAX U UX
IIpeBpalleHHsIX. AaTh NPEACTaBICHNE 00 OCHOBHBIX MOHATHUAX, 3aKOHAX U MOJIENISIX XUMUYECKUX CUCTEM, O
PEaKIIMOHHON CIIOCOOHOCTH BEIIECTB, C(HOPMUPOBATH HABBIKM HAYYHOT'O HCCIEOBAHUS; JaTh OCHOBBHI
aHaJIM3a MICTOYHUKOB XMMHUYECKON OMACHOCTH.

3aauu JUCIUIUINHBIL:

U3YyYUTh OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHHUsS] MacChl BELIECTB, NEPUOAUYECKHN 3aKOH,
3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBAa, 3aKOH ABOraapo, 3akoH ['ecca, 3aKOH JIEHCTBYIOIIMX Macc B
KMHETUKE U TEPMOJMHAMUKE;

U3Y4YUTh OCHOBHBIE TEOPUU XUMHUHU: CTPOCHUS aTOMa, XUMHUYECKOW CBS3H, DJIEKTPOJIUTHUYECKON
JUCCOLMAIMH, KUCIOT U OCHOBaHWM, CTPOCHMSI OPraHMYECKHUX COECIMHEHUH, XMMHUYECKYH) KHUHETHKY W
XUMHUYECKYIO TEPMOJANHAMUKY;

KJ1acCU(MKALMIO M HOMEHKJIATYPy HEOPraHUYECKUX M OPraHUYECKUX COEINHEHMI;

OCHOBHBIE TMOHSTHS, 3aKOHbBI W MOJENIM XHMHUYECKHX CHCTEM, CBOMCTBA OCHOBHBIX BHJIOB
XMMHUYECKHX BEIIECTB U KJIACCOB XUMMUYECKMX OOBEKTOB, 3aKOHBI OOIIEH, KOJUIOMIHOW M (u3nueckont
XUMHAN

B pe3ynbraTe 0CBOCHUS TUCIMITIMHBI O0YYAIOIIHIACS JOJDKEH 3HATH!

- POJIb XUMHUH B €CTCCTBO3HAHUH, €€ CBA3b C JPYIT'UMHU €CTCCTBCHHBIMU HaAYKaMH, SHAYCHUC B JKU3HU
COBPEMEHHOT0 00IIeCTBa;

- BOKHEUIIINE XUMUYECKHUE TTOHATHS: BEIIECTBO, XUMUYECKHI JIIEMEHT, aTOM, MOJIEKYJa, Macca
aTOMOB U MOJICKYJI, HOH, PaJIUKaJl, aJUTOTPOIIUS, HyKJIU Bl K U30TOIbI, aTOMHBIE S-, p-, d-opOuTanmy,
XUMHYECKasd CBA3b, DJICKTPOOTPULATCIIBHOCTb, B&AJICHTHOCTD, CTCIICHL OKWCJICHUS, FI/I6pI/IHI/I33HI/I${
opOuTaei, MPOCTPaHCTBEHHOE CTPOCHUE MOJICKYJI, MOJIb, MOJIIPHASI Macca, MOJISIPHBINA 00beM, BEIIECTBA
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, KOMIUIEKCHBIE CO-CIMHEHHUSI, IUCIIEPCHBIE CHCTEMBI,
WUCTHHHBIC PACTBOPHI, JCKTPOIUTHUECKAS TUCCOIHAIINS

- KHCJIOTHO-OCHOBHBIC PEAaKIIMK B BOJHBIX PaCTBOpPaX, THIPOJIN3, OKHCICHUE ¥ BOCCTAHOBIICHHE,
AJIEKTPOJIHN3, CKOPOCTh XUMUYECKOHN pEaKIuK, MEXaHU3M PEaKIiK, KaTaJlu3, TeII0Boi 3(h(eKT peakiuu,
OHTAJIbIIUA, TCIIJIOTA O6pa3OBaHI/I$[, SHTPOIINA, XUMHYCCKOC PaAaBHOBCCUC, KOHCTAHTA PaBHOBECHA,
YIJIEPOHBIN CKeJeT, (yHKIIMOHAIbHAS TPYIINa, TOMOJIOTHSI, CTPYKTYpHAsl U TPOCTPAHCTBEHHAS H30MEPHS;



B pe3ynbraTe 0CBOCHHS IUCHUIUIMHBI O0YYarOIIHICs TOIKEH YMETh:
- IaBaTh KOJIMYECTBCHHBIE OLEHKH U TIPOU3BOIUTH PACUETHI [0 XUMUYECKUM (OopMyIaM H
YpaBHEHUSIM.

B pesynbraTe OCBOEHHS AMCLUUILIMHBI OOYYAIOLIUICS JOJDKEH BJIAJETh CIEAYIOIKUMU OOLUIMMHU
(OK) u mpodeccnonansubivu (I1K) komneTeHIusIMHA:

- OK 01. Bei6upatp crmocoOs! penieHus 3a1a4 npohecCuOHaATbHON NeITeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

- [IK 3.3. OcymiecTBIATh HACTPOKHKY, PETYIUPOBKY, TEXHUYECKOE 0OCITYKUBAHUE U PEMOHT
AJIEKTPOHHBIX YCTPOMCTB U CUCTEM PA3TMYHOIO THUIIA;

OcBoceHre copepxkaHusl Y4eOHON AUCIMILTUHBI « XUMUSI» 00€CIIeUNBAET JOCTIKCHUE CTYIECHTaMHU
CIIEYIOIIUX PE3yIbTaTOB:

B pamkax mporpammbl y4eOHOTO MpeaMeTa OOYYaroIIMMUCS OCBaMBAIOTCA JTUYHOCTHBIC (JIP),
MeranpeameTneie (MP) u mnpenMerHeie pesynbrarhl 0azoBoro ypoBHs (IIP6G) B cooTBeTcTBUH C
tpeboBanusimu @I'OC cpennero odmero ooOpa3oBaHms.

* IMYHOCTHBIE PE3YJIbTAThI

JIP. 01 cdopMHpPOBAaHHOCTb TIpa)XIaHCKOM MO3ULUM OOyYarollerocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOI0 OOIIECTBA;

JIP 02 criocOGHOCTbH OLIEHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYAICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

JIP 03 oco3HaHMe JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYAYILIEro;

JIP 04 screTnuyeckoe OTHOIIEHHWE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;

JIP 05 chopMHUPOBaHHOCTH 3I0pPOBOTO M O€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/10pOBBIO;

JIP 06 akTHBHOE HENPUATHE BPEIHBIX MPUBBIUEK U HHBIX (HOPM IMPUUHHEHHS Bpeia GU3NIECKOMY U
IICUXUYECKOMY 370POBBIO;

JIP 07 roTOBHOCTB K TPYyly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JII00UE;

JIP 08 roTOBHOCTb K aKTMBHOH JI€ATEIbHOCTH TEXHOJIOTHYECKON M COLMaIbHON HAINPaBIE€HHOCTH,
CTIIOCOOHOCTh HHUITUHPOBATH, TNIAHUPOBATH M CAMOCTOSTEIHHO BBHITIOJIHSITH TaKYIO JESITEIHHOCTD;,

JIP 09 TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOPA30BAaHUIO Ha MPOTSKEHUU Bcei
KHU3HH,

* METaNpeIMETHBIE PE3YJIbTAThI

MP 01 camocrositensHO (OpMYIUpPOBaTh M aKTyaIU3UpPOBaTh MPOOJIEeMYy, paccMaTpHBaTh €€
BCECTOPOHHE;

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

MP 03 BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX;

MP 04 BHOCUTH KOpPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKHU MOCJIEICTBHUI NEITEIBHOCTH;

MP 05 criocoGHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJIOB PELICHHS IPAKTHUECKUX
3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHMUS;

MP 06 oBnageHue BHIAMU JAESITEIBHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMS, €r0 HUHTEpIIpPETAIuH,
npeoOpa30BaHMIO U TPUMEHEHHUIO B PA3TMYHBIX YUECOHBIX CUTYAIHSIX, B TOM YUCIIE MPU CO3/IaHUH YICOHBIX
U COIIMAIBHBIX TPOEKTOB;

MP 07 dopmupoBanue HaydHOTO THIIA MBIIUICHUS, BIAJCHUE HAYYHOM TEPMHHOJIOTHUEH,
KJIFOUEBBIMU MMOHATUSIMU U METOJIAMU;

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

MP 09 BBISBISITS IPHYUHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATH 3a/1a4y, BBIIBUTATh THIIOTE3Y
€€ pelleHusl, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelbCTBA CBOMX YTBEPKIEHMM, 3a/1aBaTh MapaMeTpbl U
KPUTEPUH PEIICHHUS;



MP 10 ananu3upoBaTh NOJYYEHHBIE B XOJI€ PEIICHUS 3a1a4l PE3YJIbTaThl, KPUTUUYECKH OIICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP 11 naBath O1IEHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh TPHUOOPETECHHBIN OIBIT;

MP 12 ocymiecTBiSTh IeliEHANPABICHHBIA MOUCK MEPEHOca CPEACTB M CIOCOO0OB JCHCTBHS B
PO ECCHOHATIBHYIO CPEeaY:;;

MP 13 ymeTh HHTETpUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

MP 14 Biagerp HaBbIKAMH IIOJYyYeHHMs HMHPOPMALUMU W3 HUCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIHO OCYIIECTBJIATH IOWUCK, aHAIW3, CHCTEMAaTHU3alMI0 W HMHTEPIPETAlui0 HHPOpPMALUU
pas3UYHbIX BUAOB U (POPM IPEICTABICHUS;

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

MP 16 ucnionb30BaTh cpeacTBa HHPOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN B PELICHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 33Ja4 ¢ COOJIIOCHUEM TPeOOBaHUI IPrOHOMUKH,
TEXHUKA O€30IaCHOCTH, THUTUEHBI, pPEeCypcoCcOEpeKEeHUs, IPaBOBBIX M ATHYECKHUX HOPM, HOPM
nH(pOpMaMOHHOM 0€301MacHOCTH;

MP 17 ocymiecTBisATh KOMMYHHKAIIMK BO BCeX c(hepax >KU3HU;

MP 18 BiazieTs pa3audHbIMH CIIOCOOAMH OOIICHUS U B3aUMOJICHCTBUS;

MP 19 apryMeHTHPOBaHHO BECTH JUAJIOT, YMETh CMSTYaTh KOH(IUKTHBIE CUTYAIlUH;

MP 20 pa3BepHyTO M JIOTMYHO H3JIaraTb CBOX TOYKY 3PEHHMS C MCIIOJIB30BAHUEM S3BIKOBBIX
CpPEICTB;

MP 21 noHuMaTh U UCIOJIB30BaTh IPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaJIbHON pabOThI;

MP 22 ppuHMMarh LEIM COBMECTHOM JEATEIBHOCTH, OPIraHW30BbIBaTh WU KOOPIHMHUPOBATH
JNEUCTBUS 0 €€ JOCTH)KEHHIO: COCTABIIATH IUIAH JACUCTBHUH, pPAacHpelessTb POJU C yYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

MP 23 orieHnBaTh Ka4e€CTBO CBOETO BKJIA/1a U KAXXI0TO YYaCTHUKA KOMaH/Ibl B OOIIUK pe3ysbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

MP 24 ocymecTBiIsATh NO3UTHBHOE CTPAaTErMYECKOE IIOBEJEHUE B Ppa3IMYHBIX CHUTYaLMsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh NMHUIIMATUBHBIM;

MP 25 camMOCTOSATENbHO COCTaBIATH IUIAH PELICHUs MPOOJIeMBbl C YU€TOM HUMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

MP 26 oueHnBaTh NPUOOPETEHHBIN OTIBIT;

MP 27 cniocoOcTBOBaTh (POPMUPOBAHUIO U MPOSIBIEHUIO IIUPOKOH 3PYAULIMU B pa3HBIX 00JacTsIX
3HaHU, NOCTOSHHO MOBBIIIATH CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

MP 28 BianeTs HaBbIKaMU NO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEUCTBUN U
MBICIIUTENIBHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

MP 29 ucnonp3oBaTh NpueMbl peIeKCHH JIIsl OLEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

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

MP 31 npusHaBaTh CBOE IIPAaBO U IPABO JPYTUX JIOAEH Ha OIINOKH;

MP 32 pa3BuBarh ciocOOHOCTh MOHUMATh MHP C MO3UIMU APYTOro YEIOBEKa;

* IPEeIMETHBIE PE3YJIbTATHI

I1P6 01 chopMHUpPOBAHHOCTH MPEACTABICHUN O MECT€ XMMHUU B COBPEMEHHOW HAay4YHOW KapTHUHE
MUpa; TOHUMaHHE POJIM XUMHUHU B (POPMHUPOBAHUU KPYTro30pa U PyHKIIMOHATBHONW TPAMOTHOCTH YelOBEKa
JUTS pelieHus MPAKTUYECKHUX 3a/1a4;

[1P6 02 BnameHWe OCHOBOMOJATAIOIIUMHU XHUMHUUYECKUMHU TMOHSITHSIMH, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

[IP6 03 BnajeHHe OCHOBHBIMH METOJAMH HAY4YHOTO TO3HAHMS, HUCIOJIb3YEeMBIMH B XUMUHU:
HaOJIOJICHUEM, OINHMCAaHWEM, W3MEpPEHUEM, OKCIEPUMEHTOM; YyMeHHe oOpabaTwsiBaTh, OOBACHSITH
pE3yNbTaThl MPOBEIEHHBIX OMBITOB U JENaTh BHIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITH METOMIBI
MTO3HAHMS TIPU PEIICHUH MPAKTUIECKUX 33724,

[TP6 04 copMupOBaHHOCTh YMEHHUS 1aBaTh KOJIWYECTBEHHBIE OIICHKH U TMPOU3BOIUTH PACUYETHI 110
XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM;

[1P6 05 BageHue npaBUIaMHu TEXHUKU 0€30MIaCHOCTH MIPH UCTIOIb30BAHUN XUMHUYECKUX BEIIECTB;

[TP6 06 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIIEHUIO K XUMUYECKOM;



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

CuHHXpOHM3aUMA NPeAMETHBIX, THYHOCTHBIX M MeTANPeIMEeTHBIX Pe3yJbTATOB C O0IIMMH U
npoecCHOHAIBLHBIMHM KOMIIETCHIMAMHU
11.02.17 Pa3pa0doTka 371eKTPOHHBIX YCTPOHCTB M CHCTEM

HauMenoBanue HaunMeHnoBanue HaumenoBanue HaumenoBanue | Pazaen, Tema
npeIMeTHBIX JIMYHOCTHBIX MeTanpeIMeTHbIX OK u IIK
pPe3yJbTaTOB COIJIACHO pe3yJbTaToB pe3yJbTaToB COIJIACHO
®1'oC COO corsracio ®I'OC corsiacio ProcC eIrocC C11o
COO COO
I1P6 01 JIP 01 MP 01 OK 01.. Paznen 1
c(hOpMHUPOBAHHOCTh c(OPMHUPOBAHHOCTh | CAMOCTOSTEIBHO IIK 3.3.. Heopranmeckas
MPEACTABICHUI O MECTEe | TpaXKIaHCKOM dhopMyIupoBaTh 1 P’::;’;I”Z
XUMHH B COBPEMEHHOMN MO3UIIUU aKTyallu3UpOBaTh Opranuueckas
HAyYHOW KapTHUHE MHpa; | o0ydJaromierocs Kak | mpooiiemy, XUMHS
MMOHMMAaHHUE POJIM XUMUU | aKTUBHOTO U paccmatpuBarh ee
B (hopMHUpOBaHHUH OTBETCTBEHHOTO BCECTOPOHHE
Kpyrosopa u yjeHa poccuiickoro | MP 02 onpenensthb
(byHKINOHATBHON o01mecTBa e
IPaMOTHOCTH YeJI0BEKa JIP 02 criocoOHOCTh | 1eATENbHOCTH,
JUTS peteHust OIICHUBATh 3a/1aBaTh
MPAKTUYECKHX 3a7a4 CUTYaIUIO U napameTpsl U
I1P6 02 Bnanenue IIPUHUMATh KPUTEPUHU UX
OCHOBOTOJIAralouMu OCO3HaHHBIE JOCTUKEHUS
XUMHUYECKUMH peuieHus, MP 21 nonumars u
MOHATHUSIMH, TEOPHUSIMH, OpPUEHTHPYSICh Ha HCIIOJIb30BAaTh
3aKOHAMU U MOpPaJIbHO- MpEUMYyIIeCcTBa
3aKOHOMEPHOCTSIMU; HPAaBCTBEHHbBIE KOMaHIHOU U
YBEpPEHHOE MOJb30BAaHUE | HOPMBI U IIEHHOCTH | MHAUBHUIYaTbHOMN
XUMHUECKON paboThI
TEPMHUHOJIOTUEN U
CUMBOJIMKOH

I1P6 03 Bnanenue
OCHOBHBIMH METOJIaMU
HAYYHOTO TTO3HAHUS,
UCIIOJIb3YEMBIMU B
XMMHH: HAOJIOIEHUEM,
OIHMCaHUEM, U3MEPEHHEM,
HKCIIEPUMEHTOM; YMEHHUE
o0OpabaTkIBaTh,
OOBSACHATH PE3YyIbTATHI
MIPOBE/IEHHBIX ONBITOB U
JIeTIaTh BBIBOJIBL;
TOTOBHOCTb U
CHOCOOHOCTH MPUMEHSTh
METO/IbI IO3HAHUS TIPH
pEIICHIH TPAKTUIECKUX
3aaq

I1P6 04
c(hOpMHUPOBAHHOCTH
YMEHUS J1aBaTh
KOJINYECTBEHHBIE OLICHKH




Y TIPOU3BOJUTDH PACUETHI
10 XUMHYECKHM
¢dbopmynaM U ypaBHEHUSIM




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 TMCHUIINHBI U BUAbI 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.

IIpaxmuueckue 3anamus. OnpeneacHue aTOMHbBIX U
MOJIEKYJIIPHBIX MACC COEMHEHNN. XMMHUUYECKasi HOMEHKJIATypa.
Xumuueckue 3Haku U popMysbl. MoJienupoBaHue MOCTPOSHUS
[Tepuoauueckoii cucreMsl 31eMeHTOB. CocTaBiieHNE
JIEKTPOHHBIX (POPMYJT XUMUYECKUX 371eMeHTOB. Onpenenenue
THUIIA KPUCTAIUIMYECKOM PELIETKU BEIECTBA U OIIMCAHUE €r0
CBOICTB.

10

Tema 1.2
XUMHYECKUE
peaKkuuu

Cooeporcanue yuebnoeo mamepuana

Jlexyuonnvie 3anamus. IToHATHE O XUMUUECKOW peakunu, eé
OTIIMYHE OT siiepHON peakiuu. Peakiuu, uaymme ¢
M3MEHEHHEM COCTaBa BEIIECTBA: 110 YUCITY U XapaKTepy
pearupyromux 1 00pa3yrouxcs BenecTB (pa3iokKeHus,
3aMeIIeHus, 0OMeHa, COeTMHEHHNS); TI0 H3MEHEHHUIO CTETICHEeH
OKHCJICHHUS ; TIO TeIIoBOMY 3 (deKTy (9K30- U
SHIOTEPMUYECKHE); MO (aze (rOMO- U TE€TEPOTCHHbIE); IO
HarpaBjIeHUIO (00paTUMBIC M HEOOPATHMBIE); 10
UCTIOJIB30BaHUIO KaTaIn3aTopa (KaTaTuTHYECKHE U
HEKaTATUTUYECKUE); TI0 MEXaHU3MY (paJuKalIbHbIE U HOHHBIC);
10 BHUJIYy SHEPTUH, HHUIHHUPYIOIeH peakiuu. CKOpocTh
XUMHUYECKHUX peakiuii. @akTopsbl, BIUSIONINE HA CKOPOCTh
PeaKIyii: MpUpoJIa pearupyromnux BEIeCTB, KaTaTn3aTopsbl,
TeMIeparypa, KoHIeHTpaius. Katanus romo- u reTeporeHHbIiH,
WX MEeXaHU3Mbl. THTHOUTOPBI M KATATUTHYECKUE ST
[ToBepxXHOCTh COMPUKOCHOBEHUS PEArupyIOIIUX BEIIECTB.
OOpaTuMOCTh XMMHUECKON peakiiMi. XUMUYECKOE paBHOBECHE
U CIIOCOOBI €0 CMENEHMS.

Ilpakmuueckue 3anamus. Peakuuu, uaymue ¢ o00pa3oBaHUEM
ocaJKa, ra3a Uiy Boasl. I[loydeHne Kkucaopoaa pas3iioKeHueM
nepokcuaa sogopoa. Ilonyyenue Bonopoia B3auMoAeCTBUEM
KHCJIOT C [IUHKOM.

2 cemecTp

Tema 1.3
BemecTBa 1 ux
CBOMCTBA

CoOeporcanue yuedbnoeo mamepuana

Jlexyuonnvie 3ansamus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu (OBP). Crenens okucnenus. Knaccuduxarms
pEeaklMil B CBETE JIEKTPOHHON T€OpUH. MEeTOIbI COCTABIICHUS
ypaBHenuit OBP: meTox anekTpoHHoro 6ananca, METO.
nonypeakuuid. Knaccudpukauus OBP. IIpocteie BemiecTna.
Mertamnsl u HeMeTamibl. OKCHJIBI M UX CBOKCTBA.
Coneobpa3syromue 1 Heconeoopasyromue okcuasl. OCHOBHEIE,
amM(OTepHbIe U KUCIOTHBIE OKCHU/IbI. 3aBUCIMOCTh XapaKTepa
OKCHJIa OT CTENIEHU OKHCIIEHUS 00Pa3yIoIero ero MetTasuia.
XUMHUYECKUE CBOWCTBA OKCUAOB. [lonyueHnne okCuIoB.
Kucnotsl u ux coiictBa. KuCI0THI KaK 3JIEKTPOJIUTHI, UX
KJIacCHU(UKAIMs N0 Pa3IMYHBIM NMPU3HAKAM. X UMUYECKHE
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CBOMCTBA KUCJIOT B CBETE TEOPUH DIIEKTPOIUTHIECKOU
mucconuanyu. OcoO0eHHOCTH B3aNMOIEHCTBUSA
KOHIIEHTPUPOBAHHOW CEPHOW M a30THOM KHUCIIOT C METAJUIAMH.
OcHoBHbIE cIOCOOBI MOTY4YeHHs KUCIOT. OCHOBaHUS U UX
cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KIACCU(PHUKAIHS 11O
pa3IMYHBIM NpU3HAKaM. XUMHUYECKUE CBOIICTBA OCHOBaHUH B
CBETE TEOPUHM ICKTPOJIUTHUYECKON TUcconannu. Paznoxenue
HEPACTBOPUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CIIOCOOBI
nosiyueHust ocHoBanuil. Conu u ux coiictea. Conu Kak
anektposntbl. Conu cpeanue, kucible 1 ocH XF3;BHbIE.
XHUMHUYECKU CBOMCTBA COJIEU B CBETE TEOPUU
ANEKTPONUTHYECKOM qucconuanuu. CrocoObl MOTydeHHs
COJICH.

ITlpakmuueckue 3auamus. VictibiTaHue pacTBOPOB KUCIIOT, 10
OCHOBaHMH, cojel uHauKaropamu. [lonydeHne u XuMuyeckue
CBOICTBa MPOCTHIX BelecTB ( BOJAOPOAA, KUCIOPOIa).
B3anmopeicTere pacTBOPOB KUCIOT ¢ MeTauiaMu. [lonyyenue
Y CBOMCTBA HEPAaCTBOPUMBIX OCHOBaHMil. Peakuun
HEHUTpaJIM3alUN.
Paznea 2 Oprananyeckasi XuMust
Tema 2.1 OcHOBBI Cooepoicanue yuebHo20 mamepuana
OPTraHu4ecKOil | Jlexyuonnvle 3anamus. OCHOBHbIE IOHATUS OPTAHUYECKOM 8
XUMUU

XUMUHU U TEOPHUsI CTPOCHUS OPraHUYECKUX COCIMHEHHUN
ITpenmer oprannyeckoit xumuu. [IpupoaHsie, HICKyCCTBEHHBIE U
CUHTETHUYECKHE OpraHnyecKue BemiecTsa. CpaBHEHUE
OpPraHMYECKUX BEILIECTB C HEOPTaHUYECKUMHU. XUMHUUYECKOE
CTPOEHHE KaK MOPSAOK COCJUHEHNS aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH. Teopusi CTpOEHUS OPraHNYECKUX COCIUHEHUN
A.M. Byrneposa. M3omepus u n3omepbl. XuMHUYECKUE
(bopMyIbl U MOJIENI MOJIEKYJI B OpraHMYECKONH XUMUHU.
VYrneBonopoibl U UX MPUPOJHBIE HCTOYHUKH. AJIKAHBI.
AnkeHnbl. AnkuHbl. ['oMonornyeckuii pan, n3oMepus u
HOMEHKJIaTypa. XMMHUECKHE CBOICTBA aJIKaHOB (METaHa,
3TaHa): TOPEHUE, 3aMeleHNe, pa3IoKeHNe, IeTpUPOBaHHE.
XHUMHUYECKUE CBOMCTBA ITUJIEHA: TOPEHUE, KAYECTBEHHBIE
peakuuu (obecrBeurBaHue OpOMHOMN BOJIBI M pacTBOpPa
NepMaHraHara Kajaus), TuapaTanus, noJuMepu3alusl..
HatypanbHbIN U CHHTETHYECKUE KaYYyKU. XUMUYECKHE
CBOMCTBA alleTUJIeHa: TopeHue, o0eclBeunBaHuE OPOMHOI
BOJIbl, IPUCOECIUHEHHUE XJIOPOBOJAOPOIA U THApATALU.
IIpupoaHbIE HICTOYHUKH YIIIEBOOPOAOB. [Ipupoanslii ras:
cocTaB, MpUMeHeHHe B kadecTBe TorumBa. Hedts. CoctaB u
nepepabotka HepTu. [leperonka Hedru. HegrenpoaykTsi.
Kucnoponconepxamue opranndeckue coeauHeHus. CliupTsl.
['unpokcunpHas rpymnmna Kak GyHkuuoHanbHas. [lonstue o
IIpEJIEbHBIX OAHOATOMHBIX CIIUPTaX. XUMHUUYECKUE CBOWCTBA
3TaHoua. [ IHIeprH Kak IpeIcTaBUTElb MHOTOATOMHBIX
cruptoB. Genon. Gusndyeckue U XMMUYECKUE CBOMCTBA
¢denona. BanmHoe BIusiHEE aTOMOB B MOJIEKYJe (peHoa:
B3aUMOJECUCTBUE C THIPOKCUIOM HATPUS U a30THON KUCIIOTOM.
Anpaeruapl. AnbpaeruaHas rpynmna Kak GyHKIHOHATbHAS.
dopmarnbaerua 1 ero ceoictsa. KapOOHOBBIE KUCIOTHI.
KapOoxcunpHas rpyra kak GyHKIIHOHATbHAS.
I"oMostornyeckuil psi NpeaesIbHbIX OMTHOOCH XF3;BHBIX




KapOOHOBBIX KUCIIOT. BrICIINe )KUpHBIE KUCIOTHI HA IPUMEpE
MaJIbMUTUHOBOW U CTE€ApUHOBOM. A30TCOIEpKAIINE
OpFaHI/I‘IeCKI/Ie BCIICCTBA. AMI/IHBI, AMHWHOKHUCJIIOTHI, 6€JIKI/I.

Ipaxmuueckue 3anamus. OnpeneiaeHue 3IeMEHTHOTO COCTaBa 8
OpraHu4YecKux coenuHeHuii. [loayyenue u CBOMCTBA aleTUIICHa.
CBolicTBa 3TUJIIOBOTO CIIUPTA U YKCYCHOM KUCIIOTHI. [Tonumepsi,
UX ONIPEICIICHUE U CBOWCTBA.

Bcero: 68




3. YCJOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MATEPHAJIbHO — TEXHHYECKOMY 00ecreyeHH 0
KaOuHeT opranuzanuu TypUCTCKOM NeSTEIIbHOCTH

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 : XUMU3AT, 2022. — 656 c. . https://www.iprbookshop.ru/122441

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

3. Boctpuxkosa, I'. FO. Xumus : yae6Hoe mocobue / I'. FO. BoctpukoBa. — Mocksa : Aii [Tu 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. JlaboparopHslii npaktukyMm : yaebnoe nocodue / FO. H. Kopans, A. B.
Bacuibes, JI. B. KonnpatseBa. — XKenesnoropck : CuOupckas noxapHo-cracareabHas
akagemus ['TIC MYC Poccuu, 2022. — 160 c. . https://www.iprbookshop.ru/123100

HuTepHeT-pecypcesl:

1. XuMuk.ru - Caiit 0 xumun. XuMU4ecKas SHIUKIONEIUS, CIPABOYHUKH, METOJIMKU CUHTE3a U
JpYTHE NOJIE3HBIE MaTepHaJIbl OH-JIAlH

2. Ximicat.com - Xumuueckuil karajgor. CrnpaBoyHast UHQOpMAaIUs 0 XUMUH, CTaTbU, GOPYM,
TECTBI

3. Chemister.da.ru - Xumusi. MeTonuKu cuHTE3a Py BELIECTB, ONOIMOTEKa IO 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

BOKHCHIIINEG XMMUYCCKUE TOHATHS: BEIISCTBO, XMMHUUYCCKUN AJIECMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, MOH, paJuKall, aJuIOTPONHUs, HYKIHIbI U
H30TOIIbI, aTOMHBIE  S-,  p-, d-opOurtanmu,  XUMHUYECKas  CBS3b,
AEKTPOOTPHUIATEILHOCTh, BAJICHTHOCTh, CTEIEHb OKHUCIICHUS, THOPHIU3AINS
opbuTaneii, MPOCTPAaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOIIb, MOJSpHas Macca,
MOJIIPHBIA 00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHSI,
KOMIUICKCHBIE CO-€UHEHHUS, JUCIICPCHBIE CHUCTEMBI, HWCTUHHBIC PACTBOPBHI,
AIIEKTPOJUTUYECKASI TUCCOIUALIUS

OTYETHI o
MPAKTUICCKUM
paboTram,

TECTUPOBAHUE

KHMCJIOTHO-OCHOBHBIE PEAKLUH B BOJHBIX PacTBOpax, F'MAPOJIU3, OKUCICHHE U
BOCCTAHOBJICHUE, 3JIEKTPOJIM3, CKOPOCTb XHMHYECKOM pPEaKLMH, MEXaHU3M
peakiuu, Karajau3, TemuioBOoH A(G(eKT peaknuu, OSHTAIBIUS, TEIIoTa
o0pa3oBaHMsl, PHTPOIUS, XMMHYECKOE PpAaBHOBECHE, KOHCTAHTa paBHOBECHS,
YIJIEPOAHBIN CKENEeT, (YHKIMOHANbHAsL TPYIIa, IOMOJIOTHSA, CTPYKTYpHas M
IIPOCTPAHCTBEHHAs! U30MEPHUSL,;

OTYECThI 10
NPaKTUYCCKUM
paboram,

TECTUPOBaHUE




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
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 CHMBOJIBI HM30TONOB XJIOpa, Kauus W aproHa. I[loue—My cBoiicTBa

Pa3IMYHBIX M30TOMOB OJIHOTO U TOTO K€ JIEMEH "Ta UACHTUYHBI, XOTS UX OTHOCHUTENbHAs aTOMHas
Macca pa3z—JinyHa?

6. Kak ycTtpoeHa snekTpoHHas o0onouka atoma? UTo Takoe SHEPreTUYeCKUil ypOBEHb
(amekTpoHHBIN cioi) atoma? UTo mpea—cTaBiseT cobol daeKkTpoHHas opoutans? Kakue opOurtamu
BaM H3BECTHBI?

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

XUMHYECKHX DJIEMEHTOB TJAaBHBIX W M0O0Y—HBIX moarpymm Tabmumsl J{. . MenneneeBa? B gem
CXOJICTBO U DPAa3JIM4YMe B CTPOCHHUHM aTOMOB 3JICMEHTOB IJIABHBIX M IMOOOYHBIX IOATPYIIT OJHOU
rpynmbt?

0. 3anuiuTe 3MEeKTPOHHBIE KOHPUTYypalluu aTOMOB AJIEMEHTOB, UMEIOIINX MOPSIAKOBBIC
Homepa 6, 15, 20, 25 B Ilepuoanue—ckoit cucreme JI. M. MenneneeBa. K kakum 31eKTpOHHBIM
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 3aKOHOMEPHOCTU B
U3MEHEHUU CBOMCTB 3JIEMEHTOB I10 MEPU—0AaM U rpymmnam?

14. Kax cootnocstces cnosa JI. 1. Menneneesa: «llepuoandeckomy 3aKkoHy Oyayliee He

IPO3UT Pa3pyLIEHUEM, a TOJIbKO Pa3BUTHE U HAACTPOMKU OOEIIAI0TCSA» C COBPEMEHHBIM COCTOSIHUEM
[Te—puoamueckoro 3akona u [lepuognveckoit cucTembi?

15. ITouemy Bogopox 3aHnMaeT B [lepuonnueckoii cucteme 1BONCT "BEHHOE MOJIOKEHHUE?

16.  DTUMOJIOTMYECKUMHU HCTOYHMKAMU Ha3BaHUM OOJBIIMHCTBA XMMHUYECKUX JIEMEHTOB
B Tabmuue JI. M. MeHneneeBa mOCTy »KMJIM: CBOWCTBA MPOCTBIX BELIECTB, OOpPa30BaHHBIX
AJIEMEHTAa MU, T'€pOU TIpeyecKux MH(OB, Ha3BaHUS HEOECHBIX Tel, reorpa—(@uUuecKue Ha3BaHUS,
VMMEHA BEIIMKUX Y4eHbIX. [IpuBeanTe npuMepsl Ha3BaHUM TAKUX 3JIEMEHTOB.

17.  Ilouemy OuaropojiHble ra3bl paHbllle OTHOCWJIM K HyJeBoll rpymme llepuoanueckoit
cucrembl? Ilouemy ceituac ux otHocsaT k VIII rpynne? Kakue meranssl Ha3bIBalOT OJaropoaHbIMU?
ITouemy?

18.  Kakylo XMMHYECKyIO CBsI3b Ha3bIBalOT MOHHOM? KakoB Mexa—Hu3M ee obpa3zoBaHus?
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 [O€IUTh HMOHBI HAa TUAPATUPOBAaHHBIE U HErMApaTHpPOBaHHbIE?
CkaspIBaeTcst 11 HaJIM4yKe ruApaTHOW 000104 KK Ha CBOWCTBAaX HOHOB?

22.  Yro Takoe Kpucraindeckas pemerka? UYro Takoe HMOHHasg KpUCTalIM4yecKas

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, ompeneiauTe COSAMHEHHS C HOHHBIMU KPUCTALIMYSCKUMU

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 Boibl B IpUpoO/IE.

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

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

31. Kucnsie conu. MunepajibHbI€ BOJBI.

32.  JKuzkue KpucTaibl, UX UCIIOJIb30BAHHUE.

33. XHUMHYECKUE PEAKIUHU, WIH XUMUYECKHE SIBJICHUS.

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

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

36.  IlpuymHBI MHOTOOOPA3Hs BEIIECTB: AJJIOTPO MU U U30MEPHSL.

37.  3aKOH IOCTOSTHCTBA 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 1075 TPOYKTa PEAKIIUHU.

43, MosnsipHas KOHUEHTpAIIMS.

44.  llonsarus: /lucnepcHble CUCTEMBI.

45.  JlucnepcHas ¢a3za u quc—nepcuonHas cpena. Kiaccudukamus TucepCeHbIX CUCTEM 110
arperaTHOMY COCTOSTHUIO.

46.  Knaccuduka1us JUCIEPCHBIX CUCTEM IO pa3Mepy dacTuil (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 COETUHEHUS
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 ofa ¢ KpaxmMajloM UMEET IPU3HAK
a) TIOsIBJIEHWE CUHEHN OKpacku; 0) BbIMaJeHHE Oyporo ocaaka; B) BbIAEIEHHE Oyporo rasa; T)
nosiBIIEHHE OYpOil OKpacKH.
- Mon MnO4 — B kuCIIOH Cpelie BOCCTaHABIUBACTCS /10



a) MnO2; 6) MnO42-; B) Mn: 1) Mn2+
- I'mapodocdat kamus moyryyaroT Mo 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) MEPBBIH — CHUIBHBIN
AJIEKTPOJIUT; T') BTOPOM — CHIIHHBIN 3JIEKTPOJIUT.
- 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 peakuusx
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 KHcCIiast; T) B 000uX — cpea 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) metaiiel Ag, Fe, Zn; 0) meramisl Al, Na, Cu; B) oxcuast 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 CBOMCTBa 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,
collepkaniuxcsa B oOpasie BemiecTBa. B 3ToM citydae A HaXOXJIEHUS JOJIM YHCTOTO BeElleCTBa
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
XUMHUYECKHE CBOICTBA aJIKAHOB.

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

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. Oco0OeHHOCTH XMMHMYECKOTO CTPOEHHUS albJETHI0B U KETOHOB. XHMHUYECKHE
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.  BBICOKOMOIIEKYISIpHBIE COEIMHEHUS U UX 3HAYCHHE.

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

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

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

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

TeMbl aJ1s1 CaMOCTOSATENLHOMN pa6OTLI CTYACHTOB

1. OBOJIOIMS TPECTABIEHUN O CTPOEHUH aToMa.

2. Kuznb u gestenvHocTh [, . Menneneena.

3. Haszpanusa xumudeckux 3rmemeHToB B Tabiuiie J{. M. MenneneeBa, ux cBs3b ¢ Poccueit
Y BBLAAIOUIUMUCS PYCCKUMU JTHOIbMU

4. WuepTHble unu 6J1aropoJHbIe Ta3bl.

5. PO HOHHBIX COEAMHEHNI B HEKU BOU MIPUPOJE U B KU3HU YEIOBEKA.

6. Uctopuss cemu Benukux KamHed AusmMasHoro ¢onaa Poccun (uc—mosb3yiite
MaTepuaibl 0 UCTOPUU U MUPOBOM XYI0KECTBEH "HOM KYIbTYpE).

7. Otkyna monuia moroBopka «Tspkema Tel, 1manka Monomaxa»? CpaBHHTE

MMIIEPATOPCKUE KOpOHBbI bpuranckoi mmnepuud M PocCHMMCKOW MMIEpUM IO UCTOPUM CO3JaHMS,
aBTOPCTBY, COCTaBY 3THX FOCYJIAPCTBEHHBIX CUMBOJIOB. MCHONB3yiiTe MaTe "pHUAIbI SHIUKIONEANI
Y CIIPaBOYHMKOB.

8. Hcropust BOSHUKHOBEHUS U PAa3BUTHSA 3€PKaJIbHOTO MPOU3BOJICTBAY.

9. Kakue nepmojapl — «BEKa» BBIICISIOT B MCTOPUM YEJIOBEYE'CKOM LIMBHIN3ALUAN?
[Touemy ux Tak Ha3biBatoT? Kak M0O>XHO Ha3BaTh COBpeMEHHBIN nepuoAa? [louemy?

10.  OxapakrepusylTe XyN0KECTBEHHOE 3HAU€HUE METaNIOB M CIulaBoB. llpuBenure
MIPUMEPBL.

11.  Kparkuii ouepk MUpOBOI HCTOPUU METAJUIMUECKUX JICHET.

12. Merammueckue 1eHbpru B ncropun Poccnn

13.  Meramibl U criaBpl — MaTe€pHalbl U1 JAPEBHUX M COBPEMEHHBIX OJIMMIIMNACKHX

Harpaj



14. Otkpeitue ctpykrypsl JJHK nmaypearamu HoGenesckoit mpemun J[x. Yorconom u @.
Kpukowm.

15. XuMuyecKasi MpUpoJia HETaTUBHBIX MOCJIEACTBUM 11 OpraHru3Ma 4ejoBeKa KypEeHHs U
yInoTpede "HUs aJIKOTOJIS.

16.  CuHTeTHYecKHe MOJIMMEpPHble MaTepuasbl U UX POJIb B COBPEMEHHON TEXHUKE.

17.  Pousb TepMOIIIACTOB U TEPMOPEAKTOILIACTOB B )KU3HH COBPEMEHHOTO 00IIIeCTBa.

18. [TapaukoBbIii 3¢ ekt B aT~Mochepe 3emiir 1 ero BO3MOXKHBIC ITOCIIEICTBHS.

19.  Ipemnoxure mnpoOieMaTHKy MEXKIYHApOJHOW  KOH(EpeHIMH, TOCBSIIEHHON
COTPYIHUYECTBY MO 3aIUTE aTMOCHEPHI.

20. O30HOBBIY HIUT MJIAHETHI.

21. Ucrtopus cTekia B ICTOPUM YEJIOBEUECTBA.

22.  Dcrernueckas, OMonornde—ckas U KyJIbTypHas POJIb KOJUIOMAHBIX CHCTEM B KH3HH
YyeloBeKa.

23.  IIpennoxute cBOM IMPOEKTHI 10 COXPAHEHUIO 030HOBOTO MOsIca 3EMJIH.

24. Posb npakTUKKM B CTAHOBJICHUU TEOPUU CTPOCHUS OPTaHUYECKUX COCTUHEHUN?

25.  Bopna, ee Ouonoruueckas pob.

26. KpyroBopot Bojibl B IpUpO/IE.

217. [TpuMmeHeHre BO/IbI B IPOMBIIIJIEHHOCTH, CEJILCKOM XO034HCTBE U OBITY.

28.  XKectkocTh BoAbl.  BpemMeHHas W TOCTOSHHAs J>KECTKOCTh BOJABI U CIOCOOBI €€
yCTpaHEHHUS.

29. Kucnsie conu. MunepajibHbI€ BOJBI.

30. JKuakne KpucTasibl, X UCIOJb30BaHHUE.

31.  Xumuueckue peakiuu, UjId XUMUYECKUE SBICHHUSL.

32. Bonopoaneie coenuHeHuss HeMeTtaiwioB. [lonydyeHue amMmuaka W XJIOPOBOAOPOJA
CHUHTE30M U KOCBEHHO.

33.  ®usuueckue cBoiicTBa. OTHOIIEHNE K BOJIE: KMCIOTHO-OCHOBHBIE CBOMCTBA.

34. OKcuIbl M aHTHAPUIBI KAPOOHOBBIX KHCIIOT.

35.  HeconeoOpa3syromiye U cojie00pa3yromifue OKCHIbIL.

36. KucnoTHbIe OKCHABI, HX CBOMCTBA.

37.  OcCHOBHBIE OKCH[BI, X CBOHCTBAa. AM(OTEpHBIE OKCHJIBI, IX CBOHWCTBA. 3aBUCUMOCTh
CBOICTB OKCHJIOB METAJUIOB OT CTENIEHU OKUCIICHMS.

38. AHTUIpUABI KAPOOHOBBIX KUCIOT KaK aHAJIOTHU KUCIOTHBIX OKCHJIOB.

39.  Kucnorel  opraHudeckue M HeopraHuudeckue. Kuciorsl B CBEeTE€  TeOpHH
AIIEKTPOJIMTUYECKON JMCCOIMAIINH.

40.  Kucnotel B cBeTe HMpOTONUTHYECKOW Teopuu. Kimaccupukamuss opraHuYecKux u
HeopraHuyeckux KucyioT. OO1Ire CBONCTBA KUCIIOT: B3aUMOJICHCTBUE

41.  opraHMYecKHX M HEOPTaHWYECKUX KHCIOT C METallaMH, OCHOBHBIMH 1 aM(OTEPHBIMU
OKCHJAMHU U THJIPOKCHUJIAMH, COJISIMH, 00pa30BaHUE CIOKHBIX I(PUPOB.

42. Oco0eHHOCTH CBOWCTB KOHLIEHTPUPOBAHHOM CEpPHOI U a30THOM KHUCIIOT.

43.  OcHoBaHMsI OpraHMYECKHE U HEOPTaHUYECKUE.

44.  OcHoBaHMsS B CBE€TE€ TEOPUU DJIIEKTPOIMTHYECKON aucconuanyu. OCHOBaHMS B
CBETE MPOTOJIUTUYECKON TEOPHH.

45.  Knaccudukaius OpraHHYECKMX U HEOPraHUYECKUX OCHOBaHMM. XHUMHUYECKHE
CBOMCTBA LIEJI0YEH U HEPACTBOPUMBIX OCHOBAHMIA.

46.  CaolicTBa OECKUCIOPOIHBIX OCHOBAaHHI: aMMHaKa 1 aMHUHOB.

47. B3anmHoe BIusgHUE aTOMOB B MOJIEKYJIE aHUJIMHA.

48.  Am¢oTtepHble OpraHUYecKHe U HEOPraHWYECKHEe COSAMHEHUSI.

49.  AmdoTtepHble OCHOBAHHUS B CBETE NMPOTOIUTUYECKON Teopun. AM(OTEPHOCTh OKCHUJIOB
Y TUIPOKCHIOB MEPEXOAHBIX METAJUIOB: B3aUMOACUCTBHE C KUCIOTAMU U ILET0YaMH.

50. Comu. Knaccudukamus 1 XMMHYECKHE CBOMCTBA COJIEH.

51.  OcobeHHOCTH CBOWCTB COJIEH OpraHWYECKHX M HEOPTaHUYECKUX KHCIIOT.

52. I'eneTnueckas CBA3b MEXIAYy KiIacCaMH OpPraHMYECKUX M HEOPraHWYECKUX

COEIMHEHMI.



53. [ToHsiTHE O TEHETHYECKOW CBS3M M TEHETHMYECKUX PAJaX B HEOPraHUYECKOW U
OPraHU4YeCKON XUMHH.

54.  T'enermveckue psapl MeTauia (Ha IpUMEpPE Kajblldsg M Keje3a), HeMeTauia (cepbl u
KPEMHHSI ), IEPEXOTHOTO dJIeMEHTa (IMHKA).

55. ['eneTrueckue psisibl U TEHETUYECKAsl CBSI3b B OPTaHMYECKOW XUMHUHU. EquHCTBO Mupa
BCIICCTB.

[Tpumepnbie TeMbl pedepaTos:

1. buorexHoorus u renHas nHxxeHepus — texnosnorun XXI Beka.

2. HaHnoTtexHoiiorus kak NpuoOpUTETHOE HAPaBIEHUE PAa3BUTHS HAYKU U IIPOU3BOJICTBA

3. B Poccuiickoit @enepanuu.

4. CoBpeMeHHbIE METO/IbI 00€33apaskuBaHMSI BOBI.

5. AJTOTpONUS METAJIOB.

6. Kuzub u aesrensHocTh .M. Menneneena.

7. «[lepuonnyeckomy 3akoHy OyJyIiee HE TPO3UT Pa3pyLICHUEM. . .»

8. Cuntes 114-ro snemenTa — TpuyM@ pOCCHICKUX (PU3UKOB-AJCPIIUKOB.

9. N3oTonsl Bomopoaa.

10.  Hcnonb3oBaHuE paJlOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSAX.

11.  PeHTreHoBCKOE M3JIy4€HHE U €0 UCIIOJIb30BAHUE B TEXHUKE U MEHUIIMHE.

12.  Ilna3ma — 4yeTBEpTOE COCTOSHUE BELIECTBA.

13. AMop(dHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

14.  Oxpana OKpyXKarolieid cpeabl OT XUMHYECKoro 3arpsiHeHus. KojamdecTBeHHBIE
XapaKTePUCTUKU 3arPsS3HEHUS OKPYKAIOIIEH Cpeibl.

15.  Ilpumenenue TBepIOTO U razoo0pa3zHoro okcunaa yriaepoga (IV).

16.  3ammra 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arpsi3HEHUS.

17.  I'pybomucnepcHbie CHCTEMBI, WX KJIacCH(PUKAIUig ¥ HCIOJIH30BAHUE B
npohecCuoHaNbHOM NeSTeNbHOCTH.

18.  Kocmeruueckue reiu.

19.  IlpumeHeHHe CyCNEeH3UN U SMYIBCUI B CTPOUTENbCTBE. MUHEpabl U TOPHBIE TTOPOIBI
KaK OCHOBA JIUTOC(EPHI.

20.  PacTtBOpHI BOKpYT Hac. THIIbI pacTBOPOB.

21. Boga kak peareHT u cpesa Juisi XMMHUYECKOT0 IIpoLecca.

22. Kusub u gesrenbHocTh C.AppeHunyca.

23.  Bkiag OTEYECTBEHHBIX YYEHBIX B  DPAa3BUTHE TEOPUU  DIEKTPOIUTHUECKOMN
JUCCOLIMAIUY.

24.  VYcTpaHeHHUE )KeCTKOCTH BOJbl HA POMBILIUIEHHBIX MPEANPHUATHSIX.

25.  CepHas KHCIOTa — «XJ1€0 XUMHUYECKOH MPOMBILIICHHOCTH.

26.  Hcnonbp3oBaHuE MUHEPAIbHBIX KHCIOT HAa IPEANPUITUSIX PA3IUYHOTO IPODUIIs.

27.  Oxcuipl U COIHU KaK CTPOUTENIBHBIE MATEPHAIIBI.

28. Ucrtopus rumnca.

29.  IloBapeHHas COJb KaK XUMHYECKOE CBIPHE.

30.  MHoroaukui kKapOoHaT KaJbLKs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

31.  Peakuuu ropeHus Ha IPOU3BOJCTBE U B OBITY.

32.  BupryaibHOE MOJEINPOBAHHE XUMHUECKHUX IPOIECCOB.

33.  DneKTposu3 pacTBOPOB IEKTPOIUTOB.

34. DJIEKTPOJIN3 PACIIABOB AJIEKTPOIUTOB.

35.  IlpakTtuyeckoe NpUMEHEHHE 3JEKTPoJu3a: padUHUPOBAHUE, TalbBAHOIIIACTHKA,
raJlbBaHOCTETUSl.

36.  Hcropus nony4eHus U NpOU3BOJCTBA ATIFOMUHU.

37.  DAEKTpONUTUYECKOE MOJIydeHrEe U paUHUPOBAHUE MEH.

38. Kuznb u gestensHocTh [7.J19BU.

39.  Ponp MeTaiioB B MCTOPUHU YEIOBEYECKOM HMBWIM3ALUMU. VICTOpUS OTedeCTBEHHOU

I-ICpHOI\/'I MCTAJUTYPTHH. COBpeMCHHOC MCTAJLUTYPIUYCCKOC ITPOU3BOACTBO.



40. Uctopus oTedyecTBEHHOW IBETHOW MeETauTypruu. Ponp MeTajusioB M CIJIaBOB B
Hay4YHO-TEXHUYECKOM MpOrpecce.

41. Koppo3zust MeTamioB u criocoObl 3alTUTHI OT KOPPO3HH.

42.  WueprtHbIe WK 6JaropoIHbIC Ta3bI.

43, Poxmaroniye coiu — rajoreHsnl.

44. Hctopus mBEACKON CIUYKH.

45. Hctopus BOBHUKHOBEHUS U PA3BUTHUSI OPTaHUYECKON XUMUU.

46.  XwusHeb u gearenbHocth A.M.byTineposa.

47. Butanusm u ero kpax.

48. Ponp oTeuecTBEHHBIX YYEHBIX B CTAHOBJICHMM U Pa3BUTHUU MUPOBOM OPraHUYECKOU
XUMUH.

49.  CoBpeMEeHHBbIE NPEACTABICHUS O TEOPUU XUMHUUYECKOTO CTPOEHUS.

50.  DKoJIOrM4ecKue acleKThl UCIOJIb30BAHUSA YTIIEBOJOPOIHOTO ChIPBSI.

51. DOKOHOMMYECKHE acCIEKThbl MEXIYHAPOJHOIO COTPYAHMUYECTBA IO UCIOJIb30BAHUIO

52. YTJIEBOAOPOIHOTO ChIPBA.

53. Hcropuss OTKpBITHA W pPa3pabOTKH Ta30BBIX M HEMTAHBIX MECTOPOXKACHUN B

Poccuiickoit deneparum.
54. XuMUS yTIeBOJOPOIHOTO ChIPhs U MOs Oynymiasi mpodeccusi.

55.  YrieBomopoJHOE TOIUIMBO, €TO BUBI U HA3HAUYCHHE.
56.  CuHTeTHYecKHe KaydyKH: HCTOPHS, MHOTOOOpa3ue U MepPCIeKTHBHI.
57.  Pe3nHOTeXHHYECKOE MMPOM3BOACTBO U €TI0 POJIb B HAYYHO-TEXH

OO0uee pacnpenesieHue 0a/JI0B TeKYLIero KOHTPOJISA M0 BUAAM Y4eOHBIX padoT 1AJisl CTyIeHTOB

Peittunr-kontposs 1 VYerubiit onpoc 15 Bompocos, 20
KOHTPOJIbHOE TECTUPOBAHUE,
OTYETHI MO MPAKTUYECKUM
paboTtam.

Peittunar-konTposns 2 VYerubiit onpoc 20 BOIIPOCoOB, 20
KOHTPOJIbHOE TECTUPOBAHHUE,
OTYETHI IO MPAKTHYECKUM
paboTam.

PeliTunr-koHTpois 3 KoHnTponbHOE TECTHpOBaHMUE, 30
OTYETHI IO MPAKTHYECKUM
paboTam.

[Tocemenue 3anATHIA 10

CTYJEHTOM

JlonoJTHUTEIbHBIE OalIbI 10

(OoHyCBI)

Brinosinenue cemMecTpoBoro 10

IIJIJaHA CaMOCTOSTEIIbHON

paboThI

2. IIpomeskyTOUYHASI ATTECTAIMS 10 AMCIUIIUHE
IlepeyeHb BONPOCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOii.
Ilepeyenn npakTHYecKUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (nmpu

HAJIUYHH)
1. Pa3BuTHne npeacTaBieHni O CTPOCHUU aToMa.
2. Mo—zaenu CTpOEHHMsSI aTOMa: «IYAUHI C U3IOMOM», IUIAHETapHas MOJEJb, KBaHTOBAs
MOJIEITh.
3. ATOM. DieMeH "TapHbIE YACTULIbL: TPOTOHBI, HEUTPOHBI, JEKTPOHBL. 30TOMBI.

4. KopnyckynsgpHo-BOTHOBOM Ayain3M. DJIEKTpOHHAs 000JI04Ka aToMa.



5. DIIEKTPOHHBIN CIIOHN (PHEPTETUYECKUN YPOBEHB ).

6. OpOurans, 3neKTpoHHbIe 0Onaka. Tunsl opdutaneii: s, p, d.

7. [Topsimok 3amoHEHUs! 3JIEKTPOHAMU SHEPTreTUYECKUX YPOBHEUW U TOAYPOBHEM.

8. DJEeKTPOHHBIE KOH (UTypaluu (3JIEKTPOHHBIE (OPMYINBI) aTOMOB XHMH IECKHUX
3JIEMEHTOB.

9. Otkpeitue JI. M. MenneneeBsiM llepuoanueckoro 3akoHa U CO3/laHuE
[lepuoauueckoil CUCTEMBI.

10.  3a—xoH Mo3nu. [leprnoauueckuii 3aK0H B CBETE YUY€ HHUS O CTPOEHUU aToMa.

11.  3aKOHOMEpPHOCTH HM3MEHEHHS CBOMCTB aTOMOB B MepHOJaX W Tpymmax (TIaBHBIX
HoArpynmnax).

12. [Tonoxxe—Hue Bogoponaa B [lepuonuueckoit cucreme . 1. Men—neneena.

13.  3nauenue [lepuoauueckoro 3akoHa u Ile—puoauueckoii cucrems! J. 1. Menaeneena.

14.  bnaropopnble ra3bl, 0COOEHHOCTb CTPOEHUS UX aTO MOB.

15. [Ipouecchl BOCCTAaHOBIEHUS U OKUCIICHUS.

16. Karnonsl u anuonsl. MoHHas xumuueckas cBsizb. Cxembl 00pa3oBaHHUS BELIECTB C
MOHHOW XMMHYECKOU CBS3BIO.

17. Kpucrannnueckue pemetku. MOH—HbIE KPUCTAIIIMYECKUE PEIICTKH.

18.  Ilpumepsl BenecTB ¢ MOHHBIMU KPUCTAJUIMUECKUMU PEIIETKAMU U UX CBOM "CTBa.

19.  Knaccudukaruss HOHOB: MO cOCTaBy (MPOCThIE W CIOXHBIE), MO 3HAKy 3apsja
(KaTHOHBI U aHUOHBI).

20. KoBanentnas xumudeckasi cBsizb. CxeMbl 00pa30—BaHMsI KOBJICHTHOM XWMHUYECKOU
CBSI3H.

21.  DaexTpooTpuuaTenbHOCTb. [lonsgpHas v HenonspHas KOBa JICHTHBIE CBSI3U.

22. Humnonk. [ToaspHOCT MOJIEKYIIL.

23. OOMEHHBII U JIOHOPHO-AaKIENTOPHBI MEXaHU3Mbl OOpa30BaHHs KOBaJCHTHOMN
XUMHYECKOMN CBSI3H.

24. Mo nekynspHble U aTOMHbIe KpHUCTaJUMueckue pemerku.llpumepsl BemecTs ¢
MOJIEKYJISIPHBIMU ¥ @TOM HBIMU KPUCTALIMYECKUMHU PELIETKaMU U UX CBOICTBA.

25. Oco0eHHOCTH CTPOCHUS aTOMOB MeTalioB. MeTtan—nudeckas cBsi3b. Merammnyeckas
KpUCTAJIJINYECKAsl pelIeTKa.

26.  DusnMyecKue CBOMCTBA METAJUIOB: IIACTHYHOCTb, JJIEKTPO- U TEMJIONPOBOJHOCTB,
MeTaJlJIN4e"CKHUil OJIecK.

27.  Meramin4eckue cruiaBbl (OpoH3a, 4y TYH, CTajlb, TIOPATIOMUHUN).

28.  Bopmopoanas xumudeckas cBsizb. MexaHn3m 00—pa30BaHUs BOAOPOIHOM CBS3H.

29.  MexMoneKynspHas U BHYTPUMOJIEKYJISIpHAs BOAOPOIHAs CBSA3b.

30. Bono—ponHas cBsizb B 0eKax U HYKJIEHHOBBIX KHCIIOTaX.

31.  Ilomumepsl. IImactmaccel. Kiaccuduxanus noauMMepoB MO  HPOUCXOXKACHUIO
(Onomnonmmepbl, HCTKYCCTBEHHbIE W CHHTETHYECKHE TOJUMEpPbI) M IO OTHO MICHHUIO K
HarpeBaHuio0  (TEPMOIUIACTBI U TEPMOPEAKTOILIACTHI).

32. [IpuMeHeHue macTMmacc.

33.  Bosokna. Ilpuposnnbie BOJOKHa (KMBOTHBIE, PACTUTENbHbIE M MMHEPAJbHBIE),
XUMHUYECKHE BOJIOKHA (MCKYCCTBEHHBIE U CUHTETHUECKHUE).

34.  HeopraHumdeckue MojavMepHl.

35.  ArperarHble COCTOSIHHS BEIIECTB (Ta3000pa3HOE, )KUIKOE U TBEPOEL).

36.  3axon ABoraapo. Momnsp—Hblil 00beM ra3zos. CBoICTBa ra30B.

37. Boznyx u npupoHblii ra3 — NpUpoIHbIE Ta3000pa3HbIE CMECH.

38.  Bomopoxn. Kucnopon u o30H. Kucnorusie qox—au. [TapHukoBblif 3¢ ¢dexT.

39. Uctopus pa3BUTHS OPraHUYECKON XUMHUH.

40.  Teopust XMMHYECKOIO CTPOECHMsI OopraHuueckux coenuHeHunit A.M.bytneposa. CBa3b
XUMHYECKHX CBOMCTB CO CTPYKTYPOH MOJIEKYIL.

41.  DnexTpoHHOE cTpoeHHe aToMa yriepona. Tumel rudpuauzanuu. I'omonorudeckuii psin
ankaHoB. M3omepus. @uznueckue cBoiictBa. OCOOEHHOCTH XMMHUYECKOTO CTPOSHHS aJIKaHOB.

42. Ankenbl. ['omonormueckuit psan. Mzomepus. ®dusmueckue cpoiictsa. [lomydenue.

[Tpumenenne. OCOOGEHHOCTH XUMUYECKOTO CTPOCHUS aTKEHOB. XUMUYECKUE CBOWCTBA.



43. Ankunbl. ['omonornueckuii psg. M3omepus. ®dusmdeckue cBoicTtBa. OCOOCHHOCTH
XAMHYECKOTO CTPOCHHUS aTKMHOB. XHUMUYECKHE CBOMCTBA.

44. OIHO- MU MHOTOATOMHBbIE COUPTHL. ['oMonoruueckuii psia. M3zomepus. duszmyeckue
CBOICTBA.

45. Anbaerunbl 1 KeToHbl. ['omoniornueckuit psa. Mzomepus. @uzndeckure CBONCTBA.

46.  OnHO- U MHOTOOCHOBHBIE KapOOHOBBIE KHCIOTHL [ 'omonorndeckuii psn. M3zomepus.
®u3nyecKue CBOMCTBA.

47. YTIIeBOAOPOIBI ApOMATHYECKOTO psila ¢ OJHUM OCH30JIbHBIM KoibIloM. [lomydeHue.
[Ipumenenue.

MeToauuecKkue MaTepUualJibl, XapaKTECPUIYIOIIUX ITPOLUHECAYPHI ONCHUBAHUN

JUis OLIEHKM TeKylleld YCIIEBaeMOCTH Ka)XKIOMY CTYIEHTY BBIIAIOTCS WHJIMBUIYyalIbHbIE
3aJaHUsl Ha BCE TEMbl MPAKTHUUECKUX pabOT, KOTOpPHIE OH 3AIIUINACT [0 MEpEe MPOXOXKICHUS TEM.
KoHTposnb kauecTBa MOArOTOBIEHHOCTH 10 AUCLHUIIIIMHE OCYLIECTBIISIETCS IIPU IPOBEPKE OTUETOB 110
MPAKTUYECKUM paboTaM, OTBETOB Ha KOHTPOJIbHBIE BOMPOCH. TE€XHOJIOTUSI KOHTPOJISI YCIIEBAEMOCTH
COCTOMT B BEJCHUM >XypHaja C PEryJspHbIM YY4e€TOM pe3yibTaroB. JlJig TeKylero KOHTpOJIA
yCIIeBAEMOCTH B TEUEHUE CEMECTpPa MPEAYCMOTPEHO MPOBEICHHE 3aIUT OTYETOB B (hOpME YCTHOTO
co0ece]oBaHUSI C LENBI0 Pa3BUTHS KOMMYHHKAaTHBHBIX crocoOHocTell cryneHta. Ha ocHoBaHMM
pe3ynbTaTOB y4eTa TEeKYIIEH yCIeBaeMOCTH B KOHIIE CeMecTpa MpernojaBaTesb J0IYyCKaeT CTyIeHTa
K 3ayery. CTyAeHT, MONY4YMBIIMN JTOMYCK, CHAET 3a4eT B BHJE cOoOecel0BaHUsS MO0 MaTepuanam
JIEKIUH, MPAKTUYECKUX PabOT U JTMYHBIX KOHCIIEKTOB CAMOCTOSATEIbHON MPOpaboTKU MaTepraia

MaxkcumanbHasi cymma 0asuioB, Habupaemasi CTyIeHTOM 1o aucuuiiinHe pasHa 100.

Onenka | OueHka o mKaie O6ocHOBanue Yposenw

B cghopmuposannocmu
Oamnax KOMRnemeHuyuil
Bonee | «OTamuHO» CoxaeprxaHue Kypca OCBOEHO Buvicoxuii yposens
80 MOJTHOCTHIO, 06€3 TPo0eoB,

HE00XO0/AMMBbIE IPAKTUYECKNE HABBIKU
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBaAHBI, BCE
MPEyCMOTPEHHBIE TIPOTPAMMOMA
o0y4yeHus yyeOHbIe 3aaHUs
BBITTOJTHEHBI, KAYECTBO UX
BBINOJIHEHUS OLIEHEHO YHCIIOM
0aJ10B, OJIM3KUM K MAaKCUMaJIbHOMY

66-80 | «Xoporo» Coneprxkanue Kypca 0OCBOECHO IIpoosunymutii
MOJIHOCTBIO, 0€3 MPoOesoB, ypoeens
HEKOTOPbIE MPAKTUYCCKHE HABBIKK
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(OpMHPOBaHbI HEAOCTATOYHO, BCE
MPETYCMOTPEHHBIE IPOTPaMMOI
oOyueHus: yueOHbIE 3aJaHHs
BBIMOJIHEHBI, KAYECTBO BBIMOJHEHHUS
HU OJTHOTO U3 HUX HE OI[EHEHO
MHUHHMAaJIbHBIM YHCIIOM 0aJjIjioB,
HEKOTOPbIC BUIbI 3a1aHUI
BBITIOJTHEHBI C ONTUOKAMHU
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«Y 1OBIETBOPUTEIILHO)

CopneprxaHue Kypca OCBOCHO
YaCTUYHO, HO TTPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBbIC TIPAKTUIECKHE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOPMHUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBINTOJIHEHHBIX 33JJaHUI, BO3MOXKHO,
COJIEPIKaT OITMOKHU

Ilopozoeviit yposens

Memnee
50

«Hey,I[OBJ'IeTBopI/ITeJ'IBHO»

ConeprkaHue Kypca HE OCBOCHO,
HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
paboThl HE CHOPMHUPOBAHBI,
BBITIOJTHEHHBIC yUeOHBIE 3aJaHMs
coJiepkaT rpyoObie OmuOKu

Komnemenyuu ne
chopmuposanui

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE

[Ipumeps! 3ananuii:

B nepruoaax € yYBECJIMUYCHUCM 3apsa sApa HEMCTAININYCCKUC CBOICTBa

- IPOTIAJIAIOT

- ociiabeBaroT

- YCHIIMBAIOTCS

- HE U3MEHSAIOTCS

B nepuonax ¢ yBenuueHueM 3apsjia sipa HeMeTaIn4eCKUe CBONCTBA

- IPOIaJaroT
- YCUJIMBAIOTCS

- HE U3MEHSAIOTCS
- 0cj1a0eBaroT

CnoxHEIe BCIICCTBA, COCTOAIINE U3 aTOMOB BOJOPOJAa N KUCIIOTHBIX OCTAaTKOB, HA3bIBAKOTCA
- OCHOBaHUA
- OKCHUIBI

- KHCJIOTBI

- COJIn

Menpuanieli XUMHUYECKH HEAESITUMOMN YaCTUIIEH BEIIECTBA SIBIIETCS

VYV XUMUYECKUX IJIEMEHTOB, HAXOAAIIUXCS B OAHOU TPYIITIe, OJIMHAKOBOE YUCTIO .......

ATOM XJI0pa COIEPKHUT

JJIEKTPOHOB

[TonHbI epedyeHb TeCTOBBIX 33JaHUN C yKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MeIleH B OaHKe
HAa  WHPOPMAIIMOHHO-00pa30BaTeIbHOM  MOpTajie  HHCTUTYTA 1O  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1364

OreHKa pacCUMTHIBACTCA KaK MPOIEHT MPABUIBLHO BBIMTOJHEHHBIX TECTOBBIX 3aJaHUM U3 UX
oO1ero yucia.

BOIIPOCOB




