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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,
NPEIbSBIAEMBIX K CTPYKTYpE, COJEpPKAHUIO U pe3yibTaTaM OCBOCHUS Y4EOHOM JAHMCUMIUIMHBI IIO
cnenuanbHocTl  «40.02.04 HOpucnpyaeHuus», B COOTBETCTBHMM € PexkoMeHpauMsMH IO pealu3aluu
cpeaHero ooOmero oOpa3oBaHUS B IpeAeraax OCBOEHHS 0O0pa30BaTEIbHOW MPOrpaMMbl CPEIHEro
npodeccuoHaTbHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOTO o00miero oOpaszoBaHus, ¢ yderoMm llpumepHoi
paboueil mporpammsl 00111€00pa30BaTENbHON JUCHUIUINHBL «XUMUS».

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

Pabouas mnporpamma y4eOHOM AMCHUMIUIMHBI SBISETCS YACThIO MPOrPaMMbl  MOATOTOBKHU
CHenuanucToB cpeanero 3BeHa no cnennansHoctu CI1O 40.02.04 FOpucnpyneHuus.

1.3. e u 3agaum y4eOHOI JMCUMILIMHBI - TPeOOBAHUSA K Pe3yJbTaTaM OCBOCHHS y4eOHO
JUCIHUILIMHBI:

DopMupOBaHUE y CTYACHTOB MPEJICTABICHUS O XUMHUUECKON COCTaBIISIONICH eCTeCTBEHHO-HAYYHOU
KapTUHBl MHpPAa KaK OCHOBBI TPHUHSATHSA PEIICHWW B J>KU3HEHHBIX W TPOU3BOJICTBEHHBIX CUTYAIUsX,
OTBETCTBEHHOT'O MTOBEJICHUS B PUPOJIHOM Cpe/ie.

3amayn JUCHUILIMHBL:

1) chopmupoBaTh HOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX MPOIIECCOB M SIBJICHUH B
OKpYKalolllel cpelie, UEJOCTHOM Hay4dyHOM KapTUHBI MHPA, B3aHUMOCBS3M W B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAaHUIECKUX U OPTaHUYECKUX BEIIECTB, YPABHCHHUS
XUMHUYECKUX pEakiuil, OOBACHATh WX CMBICH, HMHTEPIPETUPOBATH PE3YNbTAThl XHUMHUYECKUX
AKCIIEPUMEHTOB,

3) pa3BUTh yMEHHS WHCIONB30BaTh HMHPOPMAIMIO XUMHUYECKOTO XapakTepa W3 Pa3IuIHBIX
HCTOYHUKOB;

4) copmupoBaTh yMEHHs TPOTHO3UPOBATH IMOCIEICTBUS CBOCH AEATETPHOCTH U XUMHUYECKHX
MPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX IMPOIECCOB;

5) chopMupoBaTh MOHMMAHHUE 3HAYUMOCTU JOCTHKEHHH XUMUYECKOW HAYKH M TEXHOJOTHH s
Pa3BUTHS COITMAIIBHON U TTPOU3BOJICTBEHHOM chep

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMICS JOIKEH 3HATH!

- POJIb XUMHUHU B €CTECTBO3HAHUH, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMH HayKaMH, 3HaYEHHUE B KU3HU
COBPEMEHHOT0 00IIIeCTBa;

- BOKHEHIINE XMMHUYECKHUE MTOHITHS: BEILIECTBO, XUMUUECKUN AIEMEHT, aTOM, MOJIEKYJia, Macca
aTOMOB U MOJIEKYJI, MOH, PaJMKaJl, aJNIOTPOIHUS, HyKJIUAbI U U30TOIBI, aTOMHBIE S-, p-, d-opOuTanu,
XUMHUECKas CBA3b, dJIEKTPOOTPULIATENIbHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCIEHUS, THOpUI3aus
opOuTanei, MpoCTPaHCTBEHHOE CTPOCHHE MOJIEKYJI, MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00beM, BEIleCTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHMSI, KOMITJIEKCHBIE CO-€TUHEHUS, TUCIIEPCHBIE CUCTEMBI,
MCTHHHBIE PACTBOPHI, JIEKTPOTUTHUECKAS TUCCOLHALINS;

- KHCJIOTHO-OCHOBHBIE PEAKIIMHU B BOJHBIX PacTBOPAX, FTUAPOIIN3, OKUCIEHNUE U BOCCTAHOBIIEHUE,
AJIEKTPOJIN3, CKOPOCTh XUMUYECKOH peakiiy, MEXaHU3M peakiiy, KaTalu3, TeII0BOH 3 (PeKT peakiu,
SHTAJIBIINS, TETJIOTa 00pa30BaHUs, SHTPOIINS, XUMUYECKOE PaBHOBECHE, KOHCTAHTa PaBHOBECHS,
YIIIEpOAHBIH CKemeT, GyHKIMOHAIbHAs TPYIINa, TOMOJIOTHS, CTPYKTYpHAasi U IPOCTPAaHCTBEHHAsI U30MEpHS;

- TEOpUU U 3aKOHBI (TEOPHs] XUMUYECKOTO CTPOEHUs oprannyeckux Bemects A.M. byrneposa,
TEOpHUs MEKTPOJIUTUIECKON JUCCOLMauy, nepuoaudeckuii 3akon /.. Menneneesa, 3aK0H COXpaHEHHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMUH, (PAKTOJIOTHYECKHE CBEIEHUS O CBOMCTBAX,



cocTaBe, MOJyYeHUH U 0€301aCHOM UCIOIb30BaHUHU BAKHEUIITNX HEOPTraHUUECKUX U OPraHUYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa,

B pesynbrare 0OCBOCHUS AUCIUILTUHBI O0YYAIOIIUIICS JOKEH YMETh:

- IPOBOJIUTH PacueThl 10 XUMUUECKUM (OpMYJIaM M YpPaBHEHHUSIM XUMHUUYECKHX peakluil ¢
MCTOJIb30BaHUEM (PU3MUECKUX BEJIWYHH, XapAKTEPU3YIOUINX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMasibHbIE YCIIOBHS) I'a30B, KOJIMYECTBA BELIECTBA;

- BBIABJISITH XaPAKTEPHbIE IPU3HAKU U B3aUMOCBSI3b U3yYEHHBIX ITOHATUN, IPUMEHATh
COOTBETCTBYIOIME IIOHATUS IIPU ONIMCAHUM CTPOEHUS U CBOWCTB HEOPIaHUYECKUX U OPraHUYECKUX
BEILECTB U UX IIPEBPALLCHU;

- ACII0JIB30BATh HAUMEHOBAHNS XMMUYECKUX COCIUHEHUIN MEKYHAPOJHOTO COK03a TEOPETUYECKON
Y TIPUKJIaTHON XUMHUH U TPUBUAIbHBIC HA3BAHHSI BAKHEUIIINX BEILIECTB, COCTABIATH (POPMYIIBI
HEOPraHMYeCKUX U OPraHMUYECKUX BEIIECTB, YPaBHEHHUS XUMUUECKUX PEeaKL Ui, OOBSICHITh UX CMBICI;

- YCTaHAaBIIMBATh IPUHAJUICKHOCTD U3YYEHHBIX HEOPTAHUYECKUX U OPTaHUYECKUX BEILECTB K
OIIpeICIICHHBIM KJIacCaM M IpyIIaM CO€AMHEHNN, XapaKTEPU30BaTh UX COCTaB U BAJKHEHIINE CBOMCTBA.

B pesynbraTe OCBOEHHS AMCHUILUIMHBI OOYYAIOLIUICS JOJDKEH BJIAJETh CIEAYIOIIMMU OOUIMMHU
(OK) u mpodeccnonansubivu (I1K) xomneTeHIusIMHE:

- OK 05 OcymiecTBasiTh YCTHYIO U MUCbMEHHYIO KOMMYHHUKAIIUIO Ha TOCYIaPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

- [IK 1.1 OcymiecTBasaTh npodeccuoHanbHOE TOJKOBAaHHE HOPM IpaBa;

OcBoeHue copepxaHusl Y4eOHON AUCHMILTUHBI « XUMUS» 00ECIeUunBaeT JOCTUKEHHE CTYACHTaMU
CIIEYIOIUX PE3YIbTATOB:

B pamkax mporpammbl y4eOHOTo MpeamMera OOydaromMMUCA OcBauBaroTcs audHOCTHBIE (JIP),
Metarnpeametnsie (MP) u mnpenMerneie pesynbrarhl 0azoBoro ypoBHs (IIP6) B cooTBeTcTBUH C
tpeboBanusimu OI'OC cpennero obiero oopazoBaHusl.

* INYHOCTHBIE PE3YIIbTAThI

JIP 01 cdopMHUPOBAaHHOCTh TPAXKAAHCKOW TIO3WIMHM OOYYAIOMIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOT'0 WJIeHa POCCUIICKOTr0 O0IIECTBa;

JIP 02 crocoGHOCTh OlLIEHUBATh CUTYalMI0O U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

JIP 03 oco3HaHue JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

JIP 04 scteTnyeckoe OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIIECHHUIA;

JIP 05 chopMupoBaHHOCTH 37J0POBOTO U G€30MacHOro 0opa3a *HU3HH, OTBETCTBEHHOI'O OTHOLICHUS
K CBOEMY 3/I0pOBbIO;

JIP 06 akTUBHOE HENPUATHE BPEIHBIX MPUBbIUEK U UHBIX (POPM MPUUHMHEHHS Bpeia GU3NIECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

JIP 07 rOTOBHOCTB K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYI0I00HE;

JIP 08 roTOBHOCTh K aKTMBHOMW JESTEIbHOCTH TEXHOJIOTMYECKON U COLIMaIbHOW HAIpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSATENIBHO BBIIOIHATH TaKYIO AESITEIbHOCTD;

JIP 09 roToBHOCTH M CHOCOOHOCTH K OOpa30BaHHI0 M CaMOOOpa30BaHUIO Ha IMPOTSIKEHUH BCel
KHU3HU;

* METaIIPEIMETHBIE PE3YJILTATHI

MP 01 camocrositensHO (GOpMyIHpOBaTH M aKTyalW3UpPOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP 02 onpenenats Lenu AesTENbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUH UX JOCTHKEHHUS,

MP 03 BBIABIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B PACCMAaTPUBAEMBbIX SBJICHUSX;

MP 04 BHOCUTH KOpPPEKTHBBI B J€ATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATb PUCKHU ITOCIIEICTBUM NEATEIBHOCTH;



MP 05 crmocoOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

MP 06 oBnageHue BUIaMH AEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHpETAIUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CUTYAIMSIX, B TOM YUCIIE TIPU CO3JIaHUH Y4eOHBIX
Y COLIMAJIbHBIX IPOCKTOB;

MP 07 d¢opmupoBaHne HaydyHOTO THIA MBIIUICHUS, BIAJCHUE HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSAMHU U METOIAMU;

MP 08 craButh u (popmynupoBaTh COOCTBEHHBIE 3aJauyd B OOPa30BATEIBHOU JEATCIHHOCTH W
KU3HEHHBIX CUTYalUsX;

MP 09 BbIABISTH IPUUMHHO-CIIEACTBEHHbBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y
€€ pELIeHUs, HaXOOUTh apryMEHTHI Ul JOKAa3aTelIbCTBA CBOUX YTBEPXKACHMM, 3a7aBaTbh IapaMeTpbl H
KPUTEPUHU PELLEHUS;

MP 10 ananu3upoBaTh MOJIYYECHHBIE B XOA€ PEIICHUS 3ala4d PE3yJIbTaThl, KPUTUYECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP 11 naBath OlIEHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh IPHOOPETECHHBIN OIIBIT;

MP 12 ocymiecTBiSTh IeleHANPaBICHHBIA MOUCK MEPEHOca CPEACTB M CIOCOO0OB ICHCTBHS B
IpoECCHOHATIBHYIO CPEeaYy:;;

MP 13 ymeTh UHTErpUpPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

MP 14 Biagerp HaBbIKAMM I[OJy4YeHHMS HMHPOPMALUMU W3 HUCTOYHUKOB pasHbIX THIIOB,
CaMOCTOSITENIHO OCYIIECTBJIATH MOWCK, aHAU3, CHCTEMATHU3ALMI0 W HMHTEPIPETAlU0 HHPOpPMALUU
pa3IUYHbIX BUAOB U (POPM NPEICTABICHHUS;

MP 15 oueHuBarb JOCTOBEPHOCTh, JETUTUMHOCTh HMH(OpPMAaLMU, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

MP 16 ucnionb30Bath cpeacTBa HHPOPMAIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX 1 OPraHU3allMOHHBIX 33J]au ¢ COOJ0ACHNEM TPeOOBaHUI HPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, MPaBOBbIX U JTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

MP 17 ocymiecTBisATh KOMMYHHKAIIMK BO BCeX c(hepax KU3HU;

MP 18 BnazneTs pa3nuyHbIMH CIIOCOOAMU OOLLEHHS U B3aUMOJICHCTBHUS;

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

MP 20 pasBepHyTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHMsI C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MP 21 noHuMaTh U UCTOJIB30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYaJTIbHON pabOTHI;

MP 22 ppuHMMarh LETd COBMECTHOM JI€ATENbHOCTH, OPraHMU30BBIBATH WU KOOPAWHUPOBATH
JEHCTBUS IO €€ JOCTH)KEHHIO: COCTABJIATH IUIAaH JAEWCTBHUH, pPAcHpelessTb POJU C yYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pPe3ylbTaThl COBMECTHOW pabOThI;

MP 23 orieHnBaTh Ka4e€CTBO CBOETO BKJIA/1a U KAXK/JIOTO YYaCTHMKA KOMaH/Ibl B OO pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

MP 24 ocymecTBiIsATh NO3UTHUBHOE CTPAaTErMUECKOE IOBEJEHUE B Ppa3JIMYHBIX CHUTYaLMsIX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh MHUIIUATUBHBIM;

MP 25 camMOCTOSTENbHO COCTaBIATH IUIAH PELICHUs MPOOJEMBbl C YUETOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUTEHUII;

MP 26 oneHnBaTh NPHOOPETEHHBIN OTIBIT;

MP 27 cniocoOcTBOBaTh (POPMUPOBAHUIO U MPOSIBIEHUIO IIUPOKOH 3PYAULIMU B pa3HBIX 00JacTsIX
3HaHU, TOCTOSHHO MOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYPHBIH YPOBEHbD;

MP 28 BrnageTh HaBbIKaMU [MO3HABATEIbHON PeQUIEKCHH KaK OCO3HAHUSI COBEPIIAEMbBIX AEHCTBUI 1
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YNbTATOB U OCHOBAaHMIA;

MP 29 ucnosnbs3oBaTh NpueMbl pedieKCun Uit OLIEHKU CUTYallH, BHIOOpa BEPHOTO PEIICHNUS;

MP 30 npyHMMAaTh MOTHUBBI M ApIYMEHTBI APYTUX JIIOAEH ITPHU aHAIHU3€E PE3YJIbTATOB ACSITEIbHOCTH;

MP 31 npusHaBath cBO€ MpaBo U NMPaABO JIPYTHX JIOAEH Ha OLIHOKY;

MP 32 pa3BuBaTh ClIOCOOHOCTH OHUMATh MUP C MO3UIUH JPYToro YeJI0BeKa;

¢ IpCAMCETHBIC PE3YJIbTATHI



[TP6 01 chopMHUpPOBAaHHOCTH MPEACTABICHUA O MECTE XMMHU B COBPEMEHHOW HAay4YHOW KapTHHE
MUpa; MOHUMAHKUE POJIM XUMHUH B (DOPMHPOBAHUH KpPYyro3opa v (pyHKIHOHAIEHON IPaMOTHOCTH YelIOBEKa
JUIS pellieHus] MPaKTHUECKUX 3aay;

[IP6 02 BnageHWe OCHOBOIOJATAIOIMIMMH XUMHUYECKUMU TOHATUSIMH, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I0JIb30BAHNE XUMHUECKON TEPMUHOJIOTHUEN 1 CUMBOJIHMKOI;

I[IP6 03 BnaseHHEe OCHOBHBIMM METOJAMH HAy4YHOI'O IO3HAHMS, HUCIOJIb3YEMBIMH B XUMUHU:
HaONIIOJICHUEM, OIKMCAaHUEM, M3MEPEHHUEM, OHKCIEPUMEHTOM; yMEHHE 00pabaTbiBaTh, OOBICHATH
pe3yNbTaThl MPOBEICHHBIX OMBITOB M JIENAaTh BBIBOJBI; TOTOBHOCTh M CIHOCOOHOCTH MPUMEHSTH METOIBI
MO3HAHUS MPU PELICHUH MMPAKTUYECKUX 3a/]1a4;

[TP6 04 copMuUpOBaHHOCTh YMEHUS J1aBaTh KOJIMYECTBCHHBIC OIICHKH U MPOU3BOIUTH PACUYETHI 110
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;

[TP6 05 BiiageHue npaBuUIaMu TEXHUKU 0€30MaCHOCTH MIPH UCIIOJIH30BAHIH XUMHYECKHUX BEIIECCTB;

ITP6 06 chopMupoBaHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIIEHUIO K XUMHYECKOMH;



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

CI/IHXPOHI/I3aIII/Iﬂ NPpEeAMETHBIX, TUYMHOCTHBIX U METAINIPEAMETHBIX PE3yJbTaToOB C OﬁlIII/IMI/I Hu
IIpO(l)eCCI/IOHaJILHbIMPl KOMIICTCHIIUAMU

40.02.04 IOpucnpyneHuus
HauMenoBanue HaunMeHnoBanue HaumenoBanue HaumenoBanue | Pa3zaen, 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 05.. Paznen 1
c(hOpMHUPOBAHHOCTh c(OPMHUPOBAHHOCTh | CAMOCTOSTEIBHO MK 1.1.. Heopranmeckas
MPEJCTABICHUNA O MECTe | TPaKIaHCKOH dhopMyIupoBaTh 1 P’:;;“;I”Z
XUMHH B COBPEMEHHOMN MO3UIIUU aKTyallu3UpOBaTh Opranuueckas
HAyYHOH KapTHUHE MUpa; | oOywaromerocs Kak | mpoOiemy, XUMHS
MMOHMMAaHHUE POJIM XUMUU | aKTUBHOTO U paccMaTpuBaTh € Paznen 3 O6mas
B (DOpMUPOBAHUU OTBETCTBEHHOTO BCECTOPOHHE Xumust
Kpyrosopa u yjeHa poccuiickoro | MP 02 onpenensthb
(byHKINOHATBHON o01mecTBa e
IPaMOTHOCTH YeJI0BEKa JIP 02 criocoOHOCTh | 1eATENbHOCTH,
IUISL PELICHUS OLICHUBATh 3aJaBaTh
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
3aKOHAMH U MOpaJIbHO- MpEeuMyIIecTBa
3aKOHOMEPHOCTSIMU; HPaBCTBEHHbIE KOMaHIHOU U
YBEpEHHOE TOJIb30BaHNE | HOPMBI M IICHHOCTH | MHAWBUAYAJILHON
XUMHUECKON paboThI
TEPMHUHOJIOTUEN U
CUMBOJIMKOH

I1P6 03 Bnanenue
OCHOBHBIMH METOJIaMU
HAYYHOTO TTO3HAHUS,
UCIIOJIb3YEMBIMU B
XMMHH: HAOJIOIEHUEM,
OIHMCaHHEM, U3MEPEHHEM,
HKCIIEPUMEHTOM; YMEHHUE
o0OpabaTkIBaTh,
OOBSACHATH PE3YIbTATHI
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:
MakcumanbHOU yueOHON Harpy3Ku oOydJaromierocs 72 daca, B TOM YHCIIE:
00s13aTeNLHOM ayIUTOPHON HArpy3Ku oOydarorierocs: 72 yaca;
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) 36 36
Obs3arenbHas ayauTopHas yueOHast Harpy3Ka 36 36
(Bcero)
B ToMm uncie:
JIEKIIMOHHBIE 3aHATUS 18 18
IIPAKTUYECKHE 3aHITHSI 18 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

HanmMeHnoBaHue pas3aciioB u
TEM

ConeprkaHue yueOHOTO MaTepuaiia, 1abopaTopHbIe
paboThI U IPAKTHYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paboTa oOyJaronmxcs

O6beM | YpoBeHb
9acoB | OCBOCHUS

2

3 4

1 cemectp

Pazpgen 1

Heopranunuyeckasi xumms

Tema 1.1 OcHOBBI CTpOEHMS
BEIIIECTBA

Cooeporcanue yuebno2o mamepuand

Jlexyuonnvie 3ansamus. CoBpeMeHHasi MOJEIb
cTpoeHus aroMa. CUMBOJIMYECKUH SI3bIK XUMUU.
XUMHUUECKUH 3JIEMEHT. DIEeKTPOHHAs KOHPUTyparus
atoma. Knaccudukanus XuMUYECKUX 3JIE€MEHTOB (s-,
p-, d-anemMeHThl). BaeHTHbIE 371€KTPOHBI.
BanenTHOCTh. DNEeKTpOHHAs MPUPOa XUMUYECKON
CBSA3M. DJIEKTPOOTpULIATENBHOCTS. [lepnonnyeckas
cucteMa xuMudeckux aiaeMmeHToB J[.M. Mennaeneera.
Ousnueckuit cmbica Ilepuoanueckoro 3akona J1.1.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB
XMMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BELLIECTB B COOTBETCTBHUHU C MOJIO)KEHUEM
XMMHUECKOTO0 3IeMeHTa B [lepuondeckoil cucteme.

IIpaxmuyeckue 3ansimus. COCTaBICHUE dJIEKTPOHHBIX
bopmyn s s-, p-, d-3IeMEHTOB, ONpeieTIeHIE
BAJICHTHOCTH U CTCIICHU OKHCJICHHS. BI/IJIBI
XMMUYECKOH CBSI3M (KOBaJIEHTHASI, HOHHAs,
MeTaJuThdecKasi, BOJIOPOJIHAS) U CITIOCOOKI €€
oOpa3zoBanus. Perenne npakTHKO-OPUEHTHPOBAHHBIX
TEOPETHYECKHUX 3aJaHUI Ha XapaKTEPUCTUKY
XMMUYECKHX JIEMEHTOB B COOTBETCTBHMHM C MX
SJICKTPOHHBIM CTPOCHUEM H ITOJIOKCHHUEM B
NEePUOJIMYECKOI CHCTEME XMMUYECKHUX 2JIEMEHTOB




JI.1. Menpeneena.

Tema 1.2 Xumnueckue
peaxkuuu

Cooepoicanue yuebHo2o mamepuaid

Jlexyuonnvie 3anamus. Knaccubukauus u THUIBI
XUMHUYECKUX PEAKIUN C yYaCTUEM HEOPTraHUYECKUX
BellecTB. CocTaBieHe YpaBHEHUN peaKIui
COCJIMHEHUS, PA3NIO’KEHUSs, 3aMeIlleHHs, OOMEHa, B T.4.
peakLMii TOpeHHs], OKHCIICHUSI-BOCCTAHOBIICHHUS.
Teopust 3AEKTPOIUTUYECKON AUccourannu. MoHsl.
DJIEKTPOIUTHL, HEANEKTPOJIUTHIL. Peakuinu noHHOTO
obmena. CocTaBiieHUE peakinii HOHHOTO 0OMeHa
IIyTEM COCTABJICHUSI X MOJIHBIX U COKPALLEHHBIX
HMOHHBIX ypaBHEHU. KHCIOTHO-OCHOBHBIE PEAKIIUY.
KonnuectBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUYETHI 110
YPAaBHEHUSM XUMUYECKHUX peakunid. Moib Kak
eIMHUIIA KOJIMYeCTBa BelecTBa. MoJsipHas macca.
3aKOHBI COXPAHEHUS MAcChl U SHEPTUU. 3aKOH
ABoraapo. MospHblii 00beM ra3oB. OTHOCUTEIbHAS
IJIOTHOCTB T'a30B.

IIpakmuueckue 3anamus. Y paBHEHHs] OKUCIICHUS-
BOCCTaHOBJIEHMs. CTeneHb okucineHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBIEHUE U ypaBHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUN
METO/IOM 3JICKTPOHHOTO OanaHca. OKUCIUTENBHO-
BOCCTAaHOBUTEIIbHBIE PEAKIINH B IPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIESITEIbHOCTH
opranu3MoB. VccienoBanue TUNOB (110 COCTaBY U
KOJIMYECTBY UCXOJHBIX U 00pa3yIOIUXCsl BELECTB) U
IIPU3HAKOB XUMUYECKUX peakuuil. [Iposenenne
peaxkiuii HFOHHOro OOMeHa, ONPEENIEHUE CPebl
BOJHBIX PaCTBOPOB. 3a/laHNs Ha COCTABJICHUE HOHHBIX
peakumii. PacueTsl o ypaBHEHUSIM XUMUYECKHUX
peakuuii ¢ UCIOIb30BaHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCJIOBUSI) ra30B, KOJIMYECTBA BEIIECTBA.

Tema 1.3 Ctpoenue u
CBOMCTBa HEOPTAaHHMUECKHUX
BEIIECTB

Cooeporcanue yuebHo2o mamepuaid

Jlexyuonnwie 3anamus. Knaccuduxanus
HEOPraHWYEeCKHUX BemecTB. [IpocThie U CllokKHBIE
BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEILIECTB
(OKCHABI, THAPOKCHUIBI, KUCJIOTHI, COJTH). B3auMocBs3b
HEopraHuyeckux BemiecTB. Metamibl. O6mue
¢du3nyecKrue 1 XUMHUYECKHE CBOMCTBA METAJIIIOB.
Crioco6bI nostyueHusi. 3Ha4eHHUEe METAJIOB B
IIPUPOJIE U )KU3HEAECATEIBHOCTH YEJIOBEKA U
opranu3MoB. Koppo3us MeTaiioB: BUIbI KOPPO3HH,
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.
Hemerannsl. O0Onme ¢puszndeckue 1 XUMHYECKUE
CBOMCTBA HEMETAJJIOB. TUNMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COETMHEHUN HEMETAILIOB.
KpyroBopoTbl OMOT€HHBIX AJIEMEHTOB B IPHPOJIE.

Ilpaxmuueckue 3ansamus. PelieHne NpakTHYECKUX
3aJJaHu} MO KJIaccUPUKAUU, HOMEHKJIAType U
XMUMUYECKUM (hOpMysIaM HEOPTaHUYECKUX BELIECTB




pa3IMYHBIX KJIAcCOB (yrapHbli a3, yrIeKUCIbIi ras,
aMMHAK, TalleHasl U3BECTh, HEralleHasi U3BECTbh,
MUTHEBAs COJIA U IPYTUX): HA3BIBATh U COCTABIISATH
(bopMyJIIbl XUMUYECKHX BELIECTB, OMPEICIATh
IIPUHAJJIEKHOCTD K Kiaccy. CocTaBieHUE ypaBHEHUN
XUMUYECKHUX PEAKLUN C y4aCTUEM MPOCTHIX U
CJIOHBIX HEOPraHUYECKUX BELIECTB: METAJUIOB U
HEMETAJUIOB; OKCUJ0B METAJJIOB, HEMETAJJIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT,
OCHOBaHUM U aM(POTEPHBIX TUAPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEpPU3YIOIUX HX
CBOlcTBa. Pemenne npakTuKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/IaHUHM Ha CBOWCTBA, COCTAB,
noJiyueHue 1 0e30macHOe UCIOJIb30BaHUE
BXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U
MIPAaKTUYECKON JeATEIbHOCTH YEIOBEKa. 3allnuTa
pedeparoB Mo CTPOSHUIO U CBOWCTBY
HEOPraHUYECKHX BEIECTB.

2 cemMecTp

Tema 1.4 Ctpoenue u
CBOWCTBA HEOPTaHUYECKUX
BEIIIECTB

Cooeparcanue yuebHo20 mamepuaid

Ipakxmuueckue 3ansamusi. Ponb opraHndecKol XUMHUH
B PEIICHUH MPOOJIEM SHEPIeTHIECKOM 0€30MacHOCTH,
B Pa3BUTUU MEAUIMHBI, CO3JaHUN HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHUKOB SHEPTHH
(ampTEepHATUBHBIE HCTOYHUKH dHEpruu). OnacHOCTb
BO3JICUCTBUS HA )KUBBIC OPTaHU3MbI OPTraHUYECKUX
BEIIECTB OTAENBHBIX KIACCOB (YIJI€BOJOPOIbI,
CIUPTHI, (PEHOIBI, XJTOPOPTAHUICCKUE TIPOU3BOIHEIC,
aNbJIETUIBI U JIP.), CMBICII [TOKa3aTessl MpeaebHO
JIOMYCTUMOW KOHIICHTPAIIUH.

Pasznen 2

Opralmqeucaﬂ XUMHUA

Tema 2.1 Crpoenune n
CBOMCTBA OPraHUYECKUX
BEIIECTB

CoOeporcanue yuebno2o mamepuand

Jlexyuonnvie 3anamus. 11osBieHne U pa3BUTHE
OpraHNYeCcKOM XMMUM Kak Hayku. [Ipeamer
OpraHM4YeCcKON XMMHUHU. MeCcTo U 3HaueHue

OpFaHquCKOfI XUMHHU B CUCTEME €CTCCTBCHHEBIX HAYK.

XHUMHYECKOE CTPOCHUE KaK MOPSALOK COCTUHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIECHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO
CTPOCHHUSI OPTraHUYECKUX coequHeHnit A. M.
byrneposa. YriiepoaHslii CKeJIeT OpraHUuYeCKOn
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHHUS MOJIEKY1. M3omepus u
M30MEPBI. NpeAeNbHbIE YTIEBOIOPOAbI (aJTKaHbI U
LIMKJIOAJIKaHbl). | 'OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX UCTOYHHUKOB TEIJIa B IPOMBIIIJIEHHOCTH H
ObITy. CBOMCTBA MPUPOJHBIX YTIEBOAOPOIOB,
HAaxO0’KJICHUE B NIPUPOJIE U IPUMEHEHUE AIKAHOB;
HenpeIeNbHbIE (AJIKEHBI, aJIKUHBI U aIKaJAUEHbI) U
apOMAaTHYECKHUE YIIIEBOJOPOIbI. ['OpeHne anerniieHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHH IS
CBApKH M PE3KH METAJUIOB. KHCIOPOACOIEepKAIIHE
COEMHEHUs! (CIUPTHI U (PeHOIIbI, KapOOHOBBIE
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KUCJIOTHI ¥ 3(UPBI, aNbICTUABI U KETOHBI, XKHPBI,
yrieBoasl). [IpakTudyeckoe npuMeHeHune
STUJICHIVIMKOJIA, TIHLEepHHa, Genona. [Ipumenenue
dopmanbaeruia, aneTaabAeruia, yKCyCHOM KHCIOTHI.
MpbU1a Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT.
Moto1ue cBoicTBa MbUIA. A30TCOAEPIKALIHIE
CoeIMHEHUs (aMUHBI 1 AMUHOKUCIIOTHI, OCJIKH).
BeicokomonekynsapHble COeIMHEHUs (CHHTETUYECKUE
1 OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, MoIMMep,
CTPYKTypHOe 3BeHO. [lonnmepu3anus 3TuneHa Kak
OCHOBHO€ HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.
buoopranunueckue coenunenus. [lpumenenue u
Ounonoruyeckas poyib yriieBojioB. OKucieHue
YIJI€BOAOB — UCTOYHUK SHEPIMH KUBBIX OPIaHU3MOB.
Ob6nacTu npuMeHEeHUs: aMUHOKHUCIOT. [IpeBparienus
OeJKOoB UK B opranusme. buonornueckue GyHkunu
6enxoB. buonornueckue GpyHkiuu xupos. Posb
OpPraHMYeCcKO XMMHHU B PELICHUH NPOoOIeM MHUILEBON
0€30MaCHOCTH.

Ipaxmuueckue 3anamus. HoMeHknaTypa
OpraHUYECKUX COCAMHEHHI OTJEIbHBIX KJIACCOB
(HachlIILIEHHbIE, HEHACHIIIICHHBIEC K APOMATUYECKUE
YTIICBOIOPO/IBI, CIIUPTHI, (PEHOJIIBI, AJTbICTHIBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHue
MOJIHBIX ¥ COKPAIICHHBIX CTPYKTYPHBIX (hOPMYII
OpPraHWYECKUX BELIECTB OT/AEIbHBIX KJIACCOB,
WCIIOJIB3YS X Ha3BaHUSI 10 CUCTEMATUYECKON U
TpUBHAIILHON HOMEHKJaType. CBolcTBa
OpraHUYECKUX COCAMHEHHI OTJIEIbHBIX KJIACCOB
(TpuBHANbHAS U MEXAYHAPOJAHAS HOMEHKIATYPA,
XUMHUYECKHE CBOMCTBA, CTIOCOOBI MOTYYSHUS):
npeienbHbIe (aTKaHbI U HUKIIOAKAHBI),
HerpeaeNbHbIC (AIKEHBI, ATKUHBI U ATKAUEHBI) U
apOMAaTHYECKHUE YTIIEBOJAOPO/Ibl. 3aJaHusl Ha
COCTaBJICHUE YPABHEHUN XUMUYECKUX PEAKIIHI C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUH MX
cocTaBa u cTpoeHus. [lonumepsl, racTMacchl,
BOJIOKHA. MapKupoOBKa IJIACTUKOBOM Taphl.
MapKupoBKa SIpJIbIKa OT OJCHKIbI.

Paznen 3 O0mas xumus
Tema 3.1 Kunernueckue u Cooeporcanue yuebno2o mamepuand
TCPMOINHAMHYICCKUC Jlexyuonnvie 3ansamus. CKOpOCTb peakLuy, ee
3aKOHOMEPHOCTHU 3aBHCUMOCTH OT PA3JIMYHBIX (AKTOPOB: MPUPOIBI
NPOTCKaHUs XUMUICCKUX | peardpyrolUX BEIIECTB, KOHIIEHTPALUU
peakiuit pearupyroImx BEIecTB, TEMIIEPATYPHI U IIOM[A 1N

PEaKIMOHHON MOBEPXHOCTH. TeruoBbie d(hdeKTs
XAMHYECKHUX PEaKIUi. IK30- U SHIOTEPMHUYECKHUE,
peakiuu. OOpaTUMOCTh peakiuii. XUMUYECKOe
PaBHOBECHE U €T0 CMEIICHHE O] JICHCTBUEM
pa3au4YHbIX (HaKTOPOB (KOHIICHTPAIUS PEareHTOB WIH
MIPOJIYKTOB PEAKIINH, ABJICHUE, TEMIIEpaTypa) s
CO3/JJaHUs ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS
xumudeckux npoueccon. [Ipunnun Jle [latense.

Hpaxmuuecxue 3anamus. Penienue IPAKTHUKO-




OpUEHTUPOBAHHBIX 3aJ[aHUi Ha aHAIIN3 (PaKTOPOB,
BIIUSIONINX HA U3MEHEHHE CKOPOCTH XUMHUYECKOM
peakiyu, B T.4. C MO3UIUN IKOJIOTHUECKU
11eJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOM
JIEATETLHOCTH B LEJSIX COXPAHEHHUSI CBOETO 37]0POBbS
Y OKpYKarollleil pupoHOi cpenbl. Pemenne
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJJaHUI Ha
npuMmeHenue npuniuna Jle-Illatense mis
HAXO0JKJICHUS HAMPABJICHUS CMEILEHUS PABHOBECHS
XUMHUYECKOW PeaKkuy U aHaIu3 (PaKTopoB,
BIIMSIONIMX HA CMEIICHUE XMMHUYECKOTO PABHOBECHSI.

Tema 3.2 PactBopbl

Cooepoicanue yuebHo2o mamepuaid

Jlexyuonnule 3anamus. PactBopeHne Kak GU3HKO-
xumuueckuii mpouecc. Pactsopsl. CriocoObt
HPUTOTOBJICHHUS PACTBOPOB. PacTBOPHMOCTS.
MaccoBast 107151 paCTBOpPEHHOTO BeriecTBa. CMbICI
NIOKa3aTelsl MPEJeIbHO IOMyCTUMOM KOHIIEHTPALUH 1
ero WCIOJIh30BAHNE B OLEHKE SKOJIOTUIECKOM
0€301MacHOCTH.

llpakxmuueckue 3ansimus. Pemienue 3a1a4 Ha
pacTtBopbl. [IpaBuiia 3K0JIOrHYECKH 11EIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOMU JACSITEILHOCTH B IEISIX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKaIOILIEH
IIPUPOJHOM Cpe/ibl; ONTACHOCTh BO3/IEUCTBUS Ha
JKUBBIE OPraHU3Mbl ONIPE/ICIICHHBIX BEIIECTB.

Tema 3.3 Xumus B ObITYy U
MPOU3BOJACTBEHHOMN
JESTEIIbHOCTH YEJIOBEKA

Cooepoicanue yuebno2o mamepuana

Jlexyuonnwle 3anamus. HoBenmme 10CTHXEHUS
XUMHUYECKON HAYKU U XMMHUYECKOUN TeXHonoruu. Poib
XHMUH B 00SCIICUCHHUM IKOJIOTMYCCKOM,
AHEPTreTUYECKON U MUIIEBOI 6€30MacHOCTH, PA3BUTHH
MenuIuHbl. [TpaBuiia movcka u aHanrM3a XMuMUYECKOM
nH(OpPMAIIUU U3 PA3TUYHBIX HICTOYHUKOB (HAay4dHasi U
y4ueOHO-Hay4YHas JTuTepaTypa, CpecTBa MacCOBOM
uHpopmanuu, cetb IHTEepHET).

IIpaxmuueckue 3anamus. 3aluTa MPOEKTOB:
[IpencraBienue pe3yabTaToB B OpME MUHH-TOKIAa
C IIpe3EHTALUE.

Bcero:
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3. YCJOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MATEPHAJIbHO — TEXHHYECKOMY 00ecreyeHH 0

JlaGopaTopust OpraHM4ecKoil XUMUU

HNonomep yHHMBepcasibHBIN; OJ0K aBTOMaTH4eckoro TutpoBanus BAT-15; morenmumocrtar I1-5848;
npubop Pebunnepa; auctumuisatop Bomasl AD-4; peoxopa; CHelualibHas XUMUYecKas MoCy/Aa; BOASHAs U
necyaHas OaHs; OJIEKTPOIUIMTKH; HAOOp XMMHUYECKOro OOOpYyIOBaHHS MJIi TUTPUMETPUHU; IITATHBBI
XUMHYECKHE C JIEpPKATeISIMU; TEpPMOpeIie; CEKYHJIOMEDPHI; BBITSKHBIC MKapbl «JlamMmuHap» - 2mT; medb
CYUIWIbHAS; BEChl TeXHOXMMHUecKue;  (oToanekTpokonopumerpsl DOIOK-M; HAaOOp KIOBET;
BBINIPSIMHUTEIHN DJIEKTPUYECKOro Toka; (otomerp «Ikcnepr-003»; wmarnutHas memanka «PUTM-01»;
OkortecT-BA.

JlekyoHHasI ayAUTOPUS
[TpoexTop ViewSonic PG603X DLP Dkpan Cactus Wallscreen

3.2. UndopmanmnonHoe odecneyeHne 00y4eHus
[lepeyeHp peKOMEHAYEMBIX YYE€OHBIX W3JaHUH, WHTEPHET — PECYpCOB, JOTOJHUTEIEHOU
JTUTEPATYPHI.

OcHOBHbBIE UCTOYHHKHU:

1. Taopuensa O.C, OcrpoymoB N.I'. Xumust. ya4eOHHUK IS CTYA. YIPESKISHUHN cpe. mpod.
obpazoBanus. — M., 2011.. 20

2. OcHOBEHI 001ICH U (U3HUECKON XUMUH : yIeOHO-MeTOArYECKOe mocodue / coctaButenu A. M.
KanuzoBa. — AcTpaxanb : AcTpaxaHCKUN TOCYIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuret, ObC ACB, 2022. . https://www.iprbookshop.ru/123438

3. Boctpuxkona, I'. 0. Xumus : yue6noe nocodue / I'. FO. BoctpukoBa. — Mocksa : Aii [1u Ap
Menma, 2021. — 124 c. . https://www.iprbookshop.ru/108354

JlonoTHUTEbHBIE HCTOYHHUKH:

1. Tapmmun, A. Il. Opranuueckas XuMus B pUCyHKax, Tabyniax, cxemax : yueoHoe nocodue / A.
I1. TapuiuH. — 4-e u3a. — Cankr-IlerepOypr : XUMU3 AT, 2022. — 184 c. .
https://www.iprbookshop.ru/121306

2. Kosaip, 0. H. Xumus. Jlaboparopusiii npaktukyMm : yaeonoe nocodue / FO. H. Kosans, A. B.
Bacwuibes, JI. B. KonaparseBa. — XKene3noropck : Cubupckas moxapHo-criacaTesbHas
akanemust [ TIC MUC Poccun, 2022. — 160 c. . https://www.iprbookshop.ru/123100

NuTtepHeT-pecypcesr:

1. XuMuk.ru - CaiiT 0 XuMu. XuMHUECKasi SHIUKIONEIUs, CIIPAaBOYHUKH, METOIUKH CUHTE3a U
JpyTHUE MOJIe3HbIE MaTepPHalbl OH-JIAlH

2. Ximicat.com - Xumuueckuit karajor. CripaBoyHas HHPOpMaLUs 110 XUMHHU, CTaTbH, GOopyM,
TECTHI

3. Chemister.da.ru - Xumus. MeToauku CMHTE3a IPYII BEIIECTB, OMOIMOTEKa 110 XUMHH, 06a3a
JaHHBIX, hOopyM

4. www.hemi.wallst.ru (O6pa3oBaTeNbHbIN CAUT I MIKOJIBHUKOB «XHUMHUS)

5. www.alhimikov.net (OGpa3oBaTenbHbII CAUT 7151 IIKOJIBHUKOB)



4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCHUILIAHBI

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

DopMbI U METOABI
KOHTPOJISl M OLlEHKH
pe3yJIbTaToB
00y4eHust

MMpOBOAWUTL PACUCTBI IO XUMHUYCCKUM q)OpMy.TIaM U YpaBHCHUAM XHUMHYCCKHUX
peakuMii C UCMONb30BaHUEM (U3MYECKUX BEJIWYMH, XapaKTEePU3YIOLIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAcChl, 00beMa (HOpMaJIbHbIC YCIOBHS)
ra3oB, KOJMYECTBA BELIECTBA;

YCTHBIM OIIPOC, OTYETHI
10 IIPaKTUYECKUM
pabotam,

TECTUPOBAHUE

BBIABJITE XApPaKTCPHBIC IIPU3HAKKM MW B3aMMOCBA3b H3YUCHHBIX HOHHTI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC HNOHATUSA HNPU ONMCAHHUU CTPOCHHUA U CBOICTB
HCOPraHNYCCKUX U OPraHN4YCCKUX BECIICCTB U UX npeBpameHHﬁ;

YCTHBIA OIPOC, OTYETHI
o MPAKTUYIECKUM
paboram,

TECTUPOBAHUE

UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUM MEXIYHapOAHOIO
COI03a TEOPETUYECKOM M IPHUKIAAHOM XWMHUU U TpPHUBHAIbHBIC Ha3BaHUS
BaXHEHIIMX BEIIECTB, COCTABIATh (POPMYJIbI HEOPIrAaHUYECKUX U OPTaHMYECKUX
BCIICCTB, YPABHCHHUA XUMHUUYCCKUX peaxunﬁ, OOBSICHATE X CMBICII,

YCTHBIA OIPOC, OTYETHI
o MPAKTUYIECKUM
paboTram,

TECTUPOBAHUE

YCTaHaBIMBATh  IPUHAUIE)KHOCTh  M3YYEHHBIX  HEOPraHMYECKUMX U | YCTHBIA ONPOC, OTYETHI
OpPraHMYECKUX BELIECTB K OINpPEAEICHHBIM KJaccaM M TpyIIaM COEAMHEHHH, | 10 IIPaKTUYECKUM
XapaKTEepPU30BaTh UX COCTAB U Ba)KHEHIIINE CBOWCTBA; pabotam,
TECTUPOBAHUE
pOJIb XMMHUH B €CTECTBO3HAHMH, €€ CBS3b C JPYTMMH €CTECTBECHHBIMH HayKaMU, | YCTHBINA ONPOC, OTYETHI
3Ha4YeHHUE B )KU3HU COBPEMEHHOI'0 OOILECTBA; 1o IIPaKTUYECKUM
paboram,
TECTUPOBAHUE
BaXHEHIINE XUMUYECKUE MOHSITHUS: BEUIECTBO, XUMUYECKHI JIEMEHT, aTOM, | YCTHBIM OIPOC, OTYETHI
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJl, MOH, PAaJuKaJl, aJUIOTPOIHsl, HYKJIHJbI U | IO MIPAaKTUYECKUM
M30TONBI,  aTOMHBIE  s-,  p-,  d-opOurtanu,  XUMHYecKas  CBs3b, | paboTam,
AJIEKTPOOTPHUIIATEIBHOCTh, BAJICHTHOCTh, CTENEHb OKHCIICHUWS, THOPHIM3AIUS | TECTUPOBAHUE

opOuTanei, MPOCTPAaHCTBEHHOE CTPOECHUE MOJIEKYJN, MOJb, MOJSpHas Mmacca,
MOJIIpHBIA 00BEM, BEIIECTBA MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHMS,
KOMILUIEKCHBIE CO-€UHEHHUs, AMCIIEPCHBIE CHUCTEMbI, HCTUHHBIE PAaCTBOPHI,
AIIEKTPOJUTUYECKAS] TUCCOLUALINS

KHCIIOTHO-OCHOBHBIE PEAKIMM B BOJHBIX PACTBOPAX, TMIAPOJIM3, OKUCICHHE H
BOCCTAHOBJICHHE, JJIEKTPOJIU3, CKOPOCTh XMMHUYECKOM peakluu, MEXaHU3M
peaknMM, KaTajau3, TemoBoi d(deKT peakuuu, OHHTANBNUSA, TEIUIOTa
oOpa3oBaHMsI, SHTPONUS, XMMUYECKOE paBHOBECHE, KOHCTAHTa pPAaBHOBECHS,
YIJIEPOAHBIN CKeNeT, (PyHKIMOHANbHas TpyIna, TOMOJIOTHS, CTPYKTypHas M
IIPOCTPAHCTBEHHAs U30MEPHSI;

YCTHBIH OIPOC, OTYETHI
110 MMPaKTUICCKUM
paborawm,

TECTUPOBAHUE

TCOPHUHU KW 3aKOHBbI (TGOPI/UI XUMHUYCCKOro CTPOCHHUA OPraHMYCCKUX BCIICCTB
A.M. byrtnepoBa, Teopusi 3JIEKTPOIUTHUECKON TUCCOLMALNY, NTEPUOJUIECKUM
3akoH JI.WI. MeHnneneeBa, 3aKOH COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3BIK XUMHH, (DaKTOIIOTMYECKHE CBEACHUS O CBOWCTBAX,
cocTaBe, IIOJY4eHMH M  O€30MaCHOM  HCIOJIb30BAaHWU  Ba)KHEHIINX
HEOPraHMYeCKUX M OpraHMYeCKHMX BEUIECTB B OBITY M MPaKTUYECKOH
JESITEeIbHOCTH YEJI0BEKa

YCTHBIM OIIPOC, OTYETHI
o IIPaKTUYECKUM
pabortam,

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 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(PUKAIUU KOBAJIEHTHON 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.  IlpuuymHBI MHOTOOOPA3Hsl BEIIECTB: AIJIOTPO"TIHSI U U30MEPHSL.

37.  3aKOH IOCTOSTHCTBA COCTaBa BEILIECTBA.

38.  Hudopmarus, KOTOPYIO MOXKHO MOTYYUTh 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, MossipHast KOHLIEHTpALIUS.

44.  llonsarus: /lucnepcHble CUCTEMBI.

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

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 LBET
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 peakuun 3HgS+2HNO3+6HCI=3HgCI12+3S+2NO+4H20 BoccTraHaBIMBaeTCs 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 oaa ¢ 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 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') BTOPOM — CHIIHHBIN 3JIEKTPOJIUT.
- KMnO4 moxeT nposiBIsATh B OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUAX CBOMCTBA
a) TOJIbKO BOCCTAHOBUTEJNS; 0) TOJIBKO OKUCIUTENS; B) U BOCCTAHOBUTEIIS U OKUCIUTENS; 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 — cpea 1meaodHas; 0) TOIbKO BO BTOPOM Cpefia IIeIoYHas; B) TOJIBKO BO
BTOPOM Cpe/ia KUCIast; T) B 000UX — cpejia 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) metasnel 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 kuciaoTHbBIN 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) IBOIHAs, B) KUCTas, T) OCHOBHAsL.
- [TomrHOMY THIIPOH3Y TOABEPTaETCs COJIB:
a) CrClI3, 6) Cr2S3 B) AI2(Si03)3 r)Cs2CO3
- B kauecTBe BoccTaHOBUTEIICH B TPOMBIIIIICHHOCTH IPUMEHSIOT
a)H20 — H2S04 6) CO-H2 B) Br2 - H2 r) MnO2 — CO2
- Ilpu B3aumoaeiicTBuM cepoBoopoaa u pactsopa Cu2+ oOpasyercs:
a) OenbIit ocazok, 0) CHHUN PacTBOP, B) YEPHBIN 0CAOK, T') KPACHBIN pacTBOp.
- 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 peaknun KMnO4+KNO2+H2S04 = K2SO4+MnSO4+KNO3+H20 okucnutenem
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 ypasHenue 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) ImomsCa(OH)2+2mome  HCl  6)Imons  Cu(OH)2+2monsH2SO4  B)2  Mounb
Mg(OH)2+1monsHCI r) ImonsBa(OH)2+1monsHCI
- Conb oOpasyercst ipH:
a) PacTBOPEHHMH HETalleHOW M3BECTH B BojJE; 0) TOpEeHUH jKeje3a B XJIOpe; B) Pa3IOKEHHUU
NEPOKCH]Ia BOJIOPO/IA; I') OOYIJIMBaHUU caxapa B CEpHOU 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 U3MEHSIET CTETICHh OKUCIICHHS |,
B) OKHCIISIIOTCS , T) BOCCTAHABIMBAIOTCS M OKHCISIOTCS OJIHOBPEMEHHO
- '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 MOJIEKYJ€ BeEIIeCTBA OBITh TMOJSIPHOW, a MO VJIeKyla —
HenoysipHoM? OT yero 3aBUCUT MOJSPHOCTh MOJEKy vibl? [IpuBeauTe npuMepsl U3 OPraHMuEeCcKoOu u
HEOPraHWYe "CKOM XUMHH.

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

3. [IpuBenuTe nprUMepbl OPraHUYECKUX W HEOPraHMYECKUX BEIIECTB C OJUHAPHOM,
JIBOMHOUN ¥ TPOMHOW XUMHUYECKUMU CBSI3SIMHU.

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

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

nonHon? IlpuBenure npuMepsl BEMIECTB ¢ MOJIEKYJIIPHON KPUCTAININYECKONW PEILIETKOM.



6. Uto Takoe aTOMHasl KpUcTajuim4yeckas pemerka? YeM oHa OTiIMYaeTcs OT MOHHOW U
MOJIEKYJISIPHOM ~ KpuUCTaJIM4eckod  pe—meTtok? IlpuBeaure mnpuMmepbl  BEIIECTB  aTOMHOM
KPHUCTAJUIMYECKON PEIIETKOM.

7. B ueMm u3mepsiercs macca aparoueHHbIXx kamHel? [loueMy 3Ty mMepy Tak Ha3bIBarOT?
st oTBETa BOCTIOJIB3YHUTECH IOMOIHU "TEILHON JTUTEPATYPOM.

8. Kaknmu 0coOOEHHOCTSIMH XapaKTepU3yeTcsi CTPOSHUE aTOMOB METaJIIOB?

9. Uro Takoe MeTainyeckas cBsizb? UTo cOMMKAET ATY XUMU UECKYIO CBA3b C HOHHOM U
KOBaJIEHTHOH CBSI3AMU?

10. Uro mpexncraBiser coOOW MeTayuMueckas KpucTauindeckas pemrerka? Kak
0COOEHHOCTH CTPOCHHS METAUIOB — TMPOCTHIX BEUIECTB CKAa3bIBAIOTCA HAa HMX (PU3UUYECKUX
cBOMCTBax?

11. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY (U3NYECKUX CBOWMCTB METAJUIOB U YKAXKUTE
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. Kaxkyro posib urpaetr MeKMOJIEKyJIsIpHast BOJIOPOIHAS CBSI3b B MpUpoie?

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

16.  Kakyro ponb urpaet BHyTpUMOJIEKYJIsIpHAs BOAOPOIHAS CBSA3b B XPAHEHHUHU U MIepeaayue
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 Takoe muactmacchl? Ha kakue Tpynmbl UX JAENAT: a) MO0 OT HOLUEHUIO 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 TeNEeH KaxX 10 TPYIIIIbI.

22.  Kakue HeopraHmdeckue MOJMMeEpbl 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 (PU3UKU.

26.  Cdopmynupyiite 3akon Menzaeneea — Kianeiipona.

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

28.  Kak cpopmupoBanace atmochepa 3emnu? Kakos ee coc—TaB?

29.  Kak gedrenbHOCTb yesioBeKa (aHTPONOTEHHBIN (akTop) BiuseT Ha atMochepy? Kax

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

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

31. Uem oTIIMYAIOTCS )KUJKOCTH OT ra30B?

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

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

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

35. KakoBa ponb BOABI B pa3IMYHBIX IMPOMBINUIEHHBIX IMpou3BoAacTBax? lIpemnoxure
CBOM MPOEKT M0 PEKUMY SKOHOMHH MTPOU3"BOACTBEHHOTO OTPEOICHUS BOIBI.

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

BpeJl UeTIOBEKY HAaHOCHT kecTKas BoAa? Kak ycTpaHUTh )KECTKOCTh BOJAbI?
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
MEXAY KUIAKUM U KPUCTAUIMYECKUM CTpOo—eHUEeM BelecTBa? Kakumu cBolicTBamMu OHU 00JagatoT?
I'ne ux ucnonb3yror?

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

41.  Ha kakue rpynmnsl O THIY KPUCTANIMYECKOW PELIETKH MOXHO Pa3/eIuTh TBEP/bIE
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 XUMHUECKUI CMBICT TEPMU "HA «aMOPQHBII.

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

46.  JlokaXuTe OTHOCHUTEJIBHOCTb YTBEPXKAEHUS O TOM, YTO MaKCH "MajbHas CTEIEHb
OKHCJICHHS aTOMa XMMHYECKOI'0 3JIEMEHTa COBIAJ]aeT ¢ HOMEPOM IPYIIIbl, B KOTOPOI OH HAXOJIUTCS.

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

48. UYrto Takoe qucCnepcHbIC CUCTEMBI? AUCTICPCUOHHAs cpena? nucnepcHas (asza?

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

50. Ilouemy 4YuCTBIM BO34yX, IPUPOAHBIM ra3 M HMCTHHHBIE PAaCTBOPbl HE OTHOCAT K
JMCIIEPCHBIM cUCTEMaM?

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

52. Kak mnoapasnenstoT KoJulouaHble cucteMmbl? HazoBute mnpeacra—BuTenell Kaxaoil
IPYMIIBI U YKAKUTE UX 3HAYECHUE.

53.  Kak knaccu(uuupyroT AMCIEPCHBIE CHCTEMBI 10 arperaTHOMY COCTOSIHUIO CpPEeIbl U
¢bazp1?

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

55.  Yro Takoe cuHepe3uc? YeM OH MOXKET ObITh BbI3BAH?

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

57.  Yrto Ha3bIBalOT MAaccoBOM Jojei »3i1eMeHTa B cioxHOM BemiecTtBe? 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 (0ObeMHast) 10J11 mpUu—Mecei?

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

61.  Ilpu3Haku u ycloBUS TEUEHUS XMMHUUYECKUX peakuuil. [Ipusenure npumepsl.

62.  Yto Takoe ayuioTponus? alJ0TPOIHbIE BUTOU3MEHEHUS?

63.  KakoBbl npuunHb! ajuiorponun? IlpuBennure npuMepsl.

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

65. Ha npumepe aimmoTponuu 0JIoBa MOKAXKUTE OTHOCUTEIBHOCTD JICJICHUSI AJIEMEHTOB 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 pacueTaMu.

6. PaccuuraiiTe MaccoBble J10JIM KaXXJIOTO U3 3JEMEHTOB B BEIIECTBaX: Cyib(aT Meau
(IT), mutpar xene3a (I1I), 3THIOBBII ciupT, INII0OKO3a, AaHUIIUH.

Hons (maccoBast wiu oObEMHasl) KOMIIOHEHTa CMe"CH — 3TO Oe3pa3MmepHasi BEIUYHMHA,
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 Oo4YeHb 4acTO MPUXOAUTCS MMETh JIENO 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 cly4aeM J0JIM KOMIIOHEHTAa B CMECH SIBISICTCA AOJS MPUMECEH,
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 TOHSTHS «IOJS» B XUMHH SIBISIETCS MaccoBas JOJS BBIXOJA IMPOIYKTa
peaxIuu.

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

1 = mmpakt/mteop (*100%).

AHaNIOTMYHO HAXOJUTCS U 00bEMHAs JIOJISl BBIXO/a MPO—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 sTuioBoro cnupra qo0asmin 40 r 6€3BOIHOTO STUIOBOTO
cnupTa. BeluucinTe MaccoByrO J10JIF0 ATUIIOBOTO CIIUPTA B MOJYYEHHOM PacTBOPE.

8. N3 280 1 15%-ro pactBopa HuTpara Kanus Beimapuwin 120 mur Bojbl. Beruucnure
MacCOBYIO JIOJIO COJIM B TIOJYYEHHOM PacTBOpE.

9. 3omoto 585 mpoOwr comepxkut 41,5% wmenu. CKOJIBKO TPaMMOB YHCTOTO 30JI0Ta
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.), eciu oObeMHast 107151 Kuciopoa pasHa 21%.

11. M3 230 r 80% -ro stunoBoro cnupta Obul0 moiydeHo 120 n1 stu—yeHa (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, copepxkaiien 25% MpuUMecel, eciu BBIXOJ CEPHUCTOrO rasa cocrasisieT 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 cynbdaTa amoMuHus coxaepxkutcs 3,42 r comu. Omnpenenure

MOJIIPHYIO KOHIIEHTpaluio pactBopa. Haligute 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 HYXKHO B3SITh U1 NpUrotoBieHus 150 kr Takoit
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

Bo/10M 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 ruzgpokcuaa Kajiusl BBIACIUTCA NMPU B3aUMOACHCTBHM 7,8 T Kalus C
Bo/10# 10 ypaBHenuto K+ H20 = KOH + H2 ?

20. Kaxkoit 00beM BOZOpO/Ia BBIACIUTCA MPHU B3aMMOJCHCTBHM 4,6 T HaTpUs C BOJOU IO
ypaBaenuto Na + H20 = NaOH + H2 ?

21. Kaxkoit 00beM BOJOpO/a BBIACIUTCS MPU B3aUMOJCUCTBUU 3,9 T KaJus ¢ BOJOW 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 Beniectsa B 400 T 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 yriieBOAOPOABI psifia alleTUIICHA COJepKAT B MOJIEKYJIe
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 HempenebHBIX YTIEBOAOPOAOB Psiia STHIEHA HanOO0JIee XapaKTepHBI peakInu
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. Anpaeruspl — 3T0 OpraHUYEeCcKHe COSMHEHNUS, COIEPIKaIINe B MOJIEKYIIe
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 KMCIOTBI — 3TO OPraHUYECKUE COETMHEHMS], 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 NOJOKHUTEIBHO

') 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 OJIMHAKOBBIE XUMHUECKUE 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. 'oMmosnoru — opraHMyYecKue COeTUHEHNs, OTIIMYAIOIIUECS IPYT OT Apyra Ha TPyIy
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 npupomspiM OHomoaumMepaM 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 u 1esuioa03a moCTpOEHbI U3 OCTaTKOB:



a) PpYKTO3HI,
0) caxapo3sl,

B) JIAKTO3HI,
T') [JTFOKO3BI.
31. MoHOMEpOM 17151 TOJTUTIPOIUIICHA SBJISIETCS:
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 KpEMHUS,
B) OKCHUJ HaTpus,
T) LEJUTI0N03a
37. O6mas Gpopmyna roMOJIOIrHUECKOTO PsiJia MPeIEbHbBIX YIIIEBOI0POJIOB
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; 0) 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-ruOpHUIU3aIuIo B MOJIEKYJIE :

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. [IpruvHbBI BBIJIETIEHHUS] OPTAHUYECKON XMMUH B CAMOCTOSITETIbHYIO HAYKY.

2. Knaccugukarus oprannyeckux coeiuHeHN. OYHKIIMOHAIbBHBIE TPYIIIHL.

3. Ucrtopus pa3sutust opranndeckor xuMud. [lonsitue nzomepuu. Tumsl n3omepun.
4. Teopust XMMHUYECKOTO CTPOEHUSI OpraHMYECKUX coeauHeHnid A.M.bytieposa.
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. Ilonstue romonoruu. l'omosornueckuil psn ankaHoB. M3omepusa. 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 CTPOCHHUS aJIKEHOB. XUMHUYECKUE CBONCTBA.

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

14. Oco0eHHOCTH XMMHYECKOT0 CTPOCHHS aTKMHOB. XMMHUYECKHUE CBOICTBA.

15.  OpHO- M MHOTOATOMHBIE CIUPTHIL. ["'oMonornyeckuii psig. 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. O1HOOCHOBHBIE KApOOHOBBIC KHCIOTHI. | 'OMOJIOTHYECKHIA PSI.

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

20.  Oco0eHHOCTH XMMHUYECKOTO CTPOEHHUS apOMaTHUYECKHUX YIJIEBOAOPOJIOB. XUMUYECKUE
CBOMCTBA.

21.  VYrneBonopoabl apoMaTHYECKOIO psiia ¢ OJHUM O€H30bHBIM 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 XHMHUYECKOTO CTPOCHHSL.

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 monwia moroBopka «Tspkema Tbl, manka Monomaxa»? CpaBHHTE

UMIIEPATOPCKUE KOpOHBbI bpuranckoi mmnepun U Poccuickoll MMIIEpUU IO MCTOPUM CO3JAHUS,
aBTOPCTBY, COCTaBY 3THX FOCYJIAPCTBEHHBIX CUMBOJIOB. MCHONB3yiiTe MaTe "pHUAIbI SHIUKIONEANI
Y CIIPaBOYHMKOB.

8. Hcropust BOBHUKHOBEHUS U PA3BUTHS 3€PKAJIbHOTO MPOU3BOICTBAY.

9. Kakue nepmojapl — «BEKa» BBIICISIOT B MCTOPUM YEJIOBEYE'CKOM LIMBHIN3ALUAN?
[Touemy ux Tak Ha3biBatOT? Kak MOXHO Ha3BaTh COBpeMEHHBIN nepuoAa? [louemy?

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

11.  Kparkuii ouepk MUpOBON UCTOPUU METAJUIMUECKUX JICHET.

12. Merammueckue 1eHbpru B ncropun Poccnn

13.  Merambl U ciiaBpl — MaTe€pHalbl U1 JAPEBHUX M COBPEMEHHBIX OJIMMIIMNACKHX

Harpaj



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

15. XuMuyecKasi MpUpoJia HETaTUBHBIX MOCJIEACTBUN 111 OpraHu3Ma YeJ0BeKa KypEeHHUs 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¢ pexT B aT~Mochepe 3emiin 1 ero BO3MOKHBIC ITOCIICICTBHS.

19.  Ipemnoxure mnpoOieMaTHKy MEXKIYHApOJHOM  KOH(EpeHIMH, TMOCBSIICHHON
COTPYIHUYECTBY MO 3aIUTE aTMOCHEPHI.

20. O30HOBBIY HIUT MJIAHETHI.

21. Ucrtopus cTekia B ICTOPUM YEJIOBEUECTBA.

22.  Dcrernueckas, OMonornde"cKkas W KyJIbTYpHasi pOJib KOJUIOMJHBIX CUCTEM B >KHU3HU
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. [TpumeHeHre BO/IbI B IPOMBIIJIEHHOCTH, CEJIbCKOM 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, Uil XUMUYECKUE SIBICHUS.

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 cojie00pa3yroIre OKCHIbI.

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 U HeopraHudeckue. Kucnorel B cBere  Teopuu
AIIEKTPOJIMTUYECKON JMCCOIMAIINH.

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

41.  opraHMYeCKHX M HEOPTaHUYECKHX KHCIOT C METaJUlaMU, OCHOBHBIMH M aM(OTEPHBIMU
OKCHJAMHU U THJIPOKCHUJIAMH, COJISIMH, 00pa30BaHUE CIOKHBIX I(PUPOB.

42. Oco0eHHOCTH CBOWCTB KOHLIEHTPUPOBAHHOM CEpPHOI U a30THOM KHUCIIOT.

43.  OcHoBaHMsI OpraHMYECKHE U HEOPTaHUYECKUE.

44.  OcHOBaHMS B CBE€TE€ TEOPUU JJIEKTPOJIUTUYECKON aucconuanyu. OCHOBaHHSA B
CBETE MPOTOJIUTUYECKON TEOPHH.

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

46.  CaolicTBa OECKHCIOPOJHBIX OCHOBAHHI: aMMHaKa 1 aMHHOB.

47. B3anmHoe BIusHUE aTOMOB B MOJIEKYJIE aHUJIMHA.

48.  Am¢oTtepHble OpraHUYecKHe U HEOPraHWYECKHEe COSAMHEHUSI.

49.  AmdoTtepHble OCHOBAHHUS B CBETE NMPOTOIUTUYECKON Teopun. AM(OTEPHOCTh OKCHUJIOB
Y TUIPOKCHIOB MEPEXOAHBIX METAUIOB: B3aUMOACUCTBHE C KUCIOTAaMH U LIEI0YaAMHU.

50. Comu. Knaccudukarus 1 XUMHYECKHE CBOMCTBA COJIEH.

51.  OcobeHHOCTH CBOWCTB COJIEH OpraHWYECKHX M HEOPTaHUYECKUX KHCIIOT.

52. I'eneTnueckas CBA3b MEXIAYy KiIacCaMH OpPraHMYECKUX M HEOPraHWYECKUX

COEIMHEHMI.



53. [ToHsITHE O TEHETHYECKOW CBSA3M W TEHETUYECKUX PAJaX B HEOPraHWYECKON 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 pedeparos:

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 MPUPO/Ie, 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. ['pybonucriepcHbIe CHUCTEMBI, HX KJIacCH(pUKAIUSI U HUCIOJIb30BAHUE B
npohecCuoHaNbHOM NeSTeNbHOCTH.

18.  Kocmeruueckue reiu.

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

20.  PacTtBOpbI BOKpYT Hac. TUmbl pacTBOPOB.

21. Boga kak peareHT u cpena Juisi XMMHUYECKOT0 IIpOoLecca.

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 — «XJI€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 NEepCIeKTHBHI.
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
KOHTpPOJIbHOE 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 MPAKTHIECKUM
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 3amoTHEHUs! JIEKTPOHAMHU SHEPTrEeTUYECKUX YPOBHEHN U MOLYyPOBHEM.

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. [leproauuecknii 3aK0oH B CBETE YUY€ HUS O CTPOEHUHU aTOMa.

11.  3aKOHOMEpPHOCTH H3MEHEHMs CBOMCTB aTOMOB B Ie~pUOJax M Ipynnax (TIaBHBIX
HoArpynmnax).

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

13.  3nauenue [lepuoauueckoro 3akoHa u Ile—puoauueckoit cucrems! J. 1. Menneneesa.

14.  bnaroponHsle ra3bl, 0COOEHHOCTb CTPOEHHUS UX aTO "MOB.

15. [Ipouecchl BOCCTAaHOBIEHUS U OKUCIICHUS.

16. Karnonsl u anuonsl. MoHHas xumuueckas cBsizb. Cxembl 00pa3oBaHHUS BELIECTB C
MOHHOM XMMHYE CKOU CBSA3bIO.

17. Kpucrannnueckue pemetku. MOH—HbIE KPUCTATIIMYECKUE PEIIETKH.

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

19.  Knaccugukanuss HOHOB: IO COCTaBy (IIPOCTbIE M CIOXHBIE), MO 3HAKy 3apsia
(KaTHOHBI U aHUOHBI).

20.  KoBaneHTHast xumuueckas cBsi3b. CxeMbl 00pa30—BaHUS KOBAJIEHTHON XUMHUYECKON
CBSI3H.

21.  DaekrtpoorpuuaTenbHocTh. [lonspHas U HemosipHas KOBa JICHTHBIE CBA3H.

22. Humnonk. [ToaspHOCT MOJIEKYIIL.

23. OOMEHHBIi M JIOHOPHO-AaKLENTOPHBIA MeXaHU3Mbl 00pa3o0BaHMsA KOBAJEHTHOU
XUMHYECKOHU CBS3U.

24.  Mo—nexkynsipHble M aTOMHbIe KpucTajuiMyeckue peutetku.llpumepsl BemecTB ¢
MOJIEKYJISIPHBIMU ¥ @TOM HBIMU KPUCTALIMYECKUMHU PELIETKaMU U UX CBOICTBA.

25. Oco6eHHOCTH CTPOCHMSI aTOMOB METAJIOB. MeTa—ruecKkas cBA3b. MeTanuecKkas
KpUCTAJIJINYECKAsl pelIeTKa.

26.  @usnmyecKkue CBOMCTBA METAJUIOB: IUIAC TUYHOCTH, JIEKTPO- 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 BHYTPUMOJIEKYJISIpPHAs BOJOPOIHAS CBS3b.

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, JKUJIKOE U TBEPIOEL).

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




50-65

«Y 1OBIETBOPUTEIILHO)

CopneprxaHue Kypca OCBOCHO
YaCTUYHO, HO TTPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBbIC TIPAKTUYCCKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOPMHUPOBAHBI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBITTOJIHEHHBIX 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
chopmuposant

3. 3agaHus B TeCTOBOM (popMe 1O TUCHUILINHE

[Ipumeps! 3ananuii:

B nepruoaax € yYBCJIMUYCHUCM 3apsa sJApa HCMETAJIIINYCCKUC CBOMCTBA

- 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  WHPOPMAIMOHHO-O0pAa30BaTeIbHOM  MOpTajie  MHCTUTYTa 1O  CCBHUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1364

OreHKa pacCUMTHIBACTCSA KaK MPOIEHT MPABUIHHO BBITIOJHEHHBIX TECTOBBIX 3aJaHUN U3 UX
oO1ero yucia.

BOIIPOCOB




