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1. O6mas xapakrepucTuka padodeil mporpamMmbl 0011€00pa3oBaTEJIbHOM
TUCHUILTHHBI « X UMM A»

1.1. MecTo TUCHMILIMHBI B CTPYKTYpE OCHOBHOM NpodeccrHoHalbHOW 00pa30BaTeIbHON
POrPaMMBI

OO6meoOpa3oBaTelibHas JIUCHUIUIMHA «XUMUSA» SBISETCS  00s3aTeNbHOM  YacTbio
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUM ¢ I'OC CIIO
o npodeccun/cnernuanbHoctu 27.02.04 ABTOMaTHYECKHE CUCTEMBI YIIPABIICHHUS.

TpynoeMKOCTh JUCHUIUIMHBI «XUMUsS» Ha yriayOiaeHHoM ypoBHe coctasiseT 90 yaca, u3
KoTopeix 83 waca — 0a3oBblii Momynb (7 pas3nenoB) U 6 4YacoB — MPUKIAAHOH MOIYIb,
BKJIIOYAIOIINI  MPAaKTUKO-OPHUEHTHUPOBAHHOE  COJCpXKAaHWE, YyCHJIHMBamoIee MpoduiIbHyro
COCTABJISAIOLIYIO IO KOHKPETHOM MPOGECCU MU CTICUAIBHOCTH.

[lpuknagHoit Monaynb BKIOYaeT JBa pasnaena. Pasmen 8 «Xumust B OBITY U
MIPOU3BOJICTBEHHON AESITETFHOCTHA YENIOBEKa» Pealn3yeTcsl Ha MaTepuase KeHCOB, CBA3AHHBIX C
9KOJIOTHYECKON Oe30MacHOCThI0 M OIICHKOM TMOCIEACTBHI OBITOBOMI M MPOWU3BOJCTBEHHOU
JESITENIbHOCTH, 110 OTpacisaM Oyayiiel mpodeccnoHalbHOM 1eSATEeNbHOCTH 00YJaroIINXCSl.

1.2. He.]'ll/l H IINIAHUPYEMBIC PE3YyJabTAaThbl OCBOCHUA JUCIHUIIINHBI

1.2.1. Heau u 321244 JUCHUIJIMHBI

@opMUPOBAHHE Y CTYIAEHTOB XUMHYECKOM COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa KaK OCHOBBl NPHUHATUS PEHIEHUWH B KU3HEHHBIX M IPOU3BOJACTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOAHOU Cpee.

3agaum AUCHMIIMHBI:

1) chopmMupoBaTh NTOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX MPOIECCOB U
ABJICHUM B OKpYXarolleld cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHs MPOBOAUTH PACUETHl 1O XUMHYECKUM (OpPMYIaM U ypaBHEHHIM
XUMHUYECKMX pEaKlUud, IUIAHUPOBaTh W HHTEPHPETHPOBATH PE3YybTaThl XUMHUYECKHX
HKCIIEPUMEHTOB,

3) cdopmupoBaTP  HABBIKM  INPOBEJCHHUS  XUMHYECKMX  IKCHEPUMEHTAIbHbIX
UCCIIIOBaHUIH ¢ COOJNIOZCHHEM TMpaBWJl 0Oe30macHOro oOpalieHuss ¢ BEIeCcTBaMH U
1abopaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHS aHATU3UPOBATh, OIICHWBATh, IPOBEPSITH Ha JIOCTOBEPHOCTh W
00001aTh HTHPOPMAINIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) chopmupoBaTh yMEHHUS TNPOTHO3UPOBATH IOCIEJICTBUS CBOEH NEATEIbHOCTH W
XUMHYECKHX TIPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh NOHMMaHHME 3HAYUMOCTH JOCTIDKEHUH XMMHUYECKOH HaykKu U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yabTaThl OCBOEHHUS 0O0IIe00pa30BaTENbHON AUCIUIUIUHBI B
coorercTBUH ¢ PI'OC CIIO 1 Ha ocHOoBEe PT'OC COO



Koan

HAMMEHOBAaHHU IlnannpyemMsble pe3yibTaThbl OCBOCHUS AUCHUIIIMHBI
e
$opmupyemb Oo6ue JMcuunIMHAPHbIE
X
KOMIIeTeHIM
OK 01. B 4acTtu Tpy10BOro BOCiUTaHuUsA: - BJAQJAECTh CUCTEMOM XHMHYECKMX 3HAHUW, KOTOpas BKJIOYACT:
Bri6upath . FOTOBHOCTb K TPYdy, OCO3HAHUE IEHHOCTH | OCHOBOIIOJIATAlONIME TMOHATHS  (XUMHUYECKUH  DJIEMEHT, aToM,
CHoco0bI MacTepCTBa, TPYAOTOOHE; JNIEKTPOHHAs 000JI0YKa aroma, S-, P-, J-3JIEKTPOHHBIC OpOUTAIH
penieHus - TOTOBHOCTH K aKTUBHOU JEeSATEIbHOCTH | aTOMOB, WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
3a/1a4 TEXHOJIOTMYECKOU u COLIMaIbHOU HaIpaBJIEHHOCTH, | CTENICHb OKHUCIEHHUS, XUMHYECKasl CBsI3b, MOJb, MOJIIpHAs Macca,
npodeccuoHan | CrnocoOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITENILHO | MOJIIPHBIA O0BEM, YIJIEPOAHBIN CKeleT, (pyHKIHOHAIbHAs TPYIINa,
bHOU BBITIOJIHSATH TaKyIO JACSITEIHHOCTD; paaMKai, HM30Mepus, HU30MEpbl, IOMOJIOTMUECKUNA psJl, TOMOJOIH,
JIEATETbHOCTH . UHTEpeC K pa3IMYHBIM chepamM| yriIeBOAOPOAbl, KHUCIOPOA- M  a30TCOAEpXKAILME COCIUHEHUS,
MIPUMEHUTENb npodeccCHOHATEHOM JIeATEIILHOCTH, OMOJIOTMUECKH AaKTHUBHBIE BeIEeCTBAa (YIJIEBOIBI, KUPBI, OCJKN),
HO K OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH | MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIIAPHBIE
pa3IMYHBIM MO3HABATEIHbHBIMH JIEHCTBUSIMU: COCIMHEHMS, KpUCTAJUIMUECKas pEIIeTKa, THUIIBl XUMHYECKUX
KOHTEKCTam a) 6a30BbI€ JJOTMYECKHE JeHCTBUS: peakuuii (OKHUCTUTENHFHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
. CaMOCTOSITEIIBHO dbopmynupoBaTh W | SHAOTEPMHYECKHE,  peakUuh  HOHHOro  oOMeHa),  pacTBOD,
aKTyaJIM3upOBaTh MPOOIEMY, pACCMATPUBATEL €€ BCECTOPOHHE; | OJIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, DIIEKTPOIUTHYECKAs AUCCOLUALNS,
. yCTaHaBJIMBaTh CYIIECTBCHHBIM TPU3HAK WM | OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOM pEaKIMy,
OCHOBaHUS JJIsl CPaBHEHHUSI, KJIacCU(PUKALUU U 0000IICHHUS; XUMHYECKOE PAaBHOBECHE), TEOPHH U 3aKOHBI (TEOPHUS] XHUMHUYECKOTO
. ONpeNeNaTh  LEeId  JeATeIbHOCTH,  3ajJaBaTh| CTPOCHHMs opranudeckux Bemects A.M. byrneposa, Teopus
rapamMeTpbl U KPUTEPUU UX TOCTHKEHUS; 3JEKTPOJIUTUYECKON Juccoluanuu, nepuoandeckui 3akon J[.U.
. BBLISBIIATE 3aKOHOMEPHOCTM M NPOTHBOpeuHs B| MeHIeneeBa, 3aKOH  COXPAHEHUS  MAacCChl), 3aKOHOMEPHOCTH,
paccMaTpuBaEMBbIX SIBJICHUSX; CUMBOJIMYECKUN S3bIK XUMHHU, (AKTOJIOTHMUECKUE CBEACHUS O
. BHOCHThH KOPPEKTHBEI B JIEATENLHOCTD, OLEHUBATEL| CBOMCTBAX, COCTaBe, IIONY4EHHMH M O€30IIaCHOM HCIHOJIb30BAHUH
COOTBETCTBUE  DPE3YILTATOB  LEISIM, OLEHUBATh  PUCKH| BOXKHEHIIMX HEOPraHWYECKHX M OPraHMYECKHMX BELIECTB B OBITY M

MOCJIE/ICTBUN NCATCIBHOCTH;

MIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA

- YMETb BBISABIIATH XapaKTEPHBIE IIPU3HAKU U B3aUMOCBS3b
W3yYEHHBIX MOHATHUN, NPUMEHATh COOTBETCTBYIOUIME TMOHSATHS IpU
OINMCAaHUU CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M WX IPEBPALICHUM; BBIABISITH B3aUMOCBS3b XUMUYECKHUX
3HaHUHI c MTOHSATUSMHU u IIPEACTABJICHUSIMU OPYrUux




C€CTCCTBCHHOHAYYHLIX NPCAMCTORB,

- YMETh HCIIOJIb30BaTh HAWMEHOBAHMS XHMHUYECKUX COCAMHEHUI
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW W IMPUKIATHON XUMHH U
TpPUBHAJIbHbIC HAa3BaHUS BAXKHEHIIMX BELIECTB (ITUJICH, AalleTUJICH,
rmnepud, (eHos, ¢GopManbIerua, YKCYCHas KHCJIOTa, TJIHIIHH,
yrapHbIl ra3, YIJIEKUCIbI ra3, aMMHaK, TallleHas W3BeCTb,
HeTalleHasi U3BECTh, MUTHEBAsI CO/Ia U APYTHX), COCTABIATH (POPMYJIBI
HEOPTraHWYECKUX U OPraHMYECKUX BEILIECTB, YPABHEHUS XUMHUYECKUX
peakimii, OOBACHATH WX CMBICT, TOATBEPXKIATh XapaKTEpPHbBIE

XUMUYECKHE CBOICTBa BEIIECTB COOTBETCTBYIOILIUMHU
JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUH;
- YMEThb yCTaHaBJIUBAaTh IIPUHAJIEKHOCTD U3Y4YEHHBIX

HEOPTaHWYECKUX M OPraHMYeCKHX BEIIECTB K OMNpPEIeICHHBIM
KJlaccaM M TpyIIaM COEAVMHEHUH, XapaKTepU30BaTb UX COCTaB M
BAKHEMIIME CBOWMCTBA; OINPENEIATh BHUIBl XUMHYECKHX CBS3€H
(koBasleHTHAsi, HWOHHAs, METaJUIMYeCKas, BOJOPOJHAs), THIIbI
KPUCTAJUIMYECKUX pElIeToK BEILIECTB; KIIaCCU(UITUPOBATH
XUMUYECKUE PEAKIINH;

- chopMUPOBATh MPEJCTABICHUS: O MaTEpPUATHLHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSX U T03HABAEMOCTH SIBIICHUM MPHUPOJIBI; O MECTE U
3HQUEHUM XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€ poJiu B
o0OecreueHnd YCTOMYMBOTO PA3BUTHSL YEJIOBEYECTBA: B PEIICHUHU
npobiieM JKOJIOTUYECKOH, JHEPreTUYECKON 51 MUILEBON
0€30macHOCTH, B  Pa3BUTUU  MEIUIUHBI, CO3JaHUU  HOBBIX
MaTepuanoB, HOBBIX HCTOYHMKOB OHEPIrud, B OOECHeueHUu
panoHaIBHOTO TPUPOIOIOIB30BaAHNUS, B (POPMUPOBAHUHT
MHPOBO33pEHHS W OO0meld KyIbTypbl 4YeloBeKa, a Takke
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

- BIIAJIETh CHUCTEMOW XWMHUYECKHX 3HAaHWHA, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraloIfe MOHATHUS (JOTOJHUTEIBLHO K CUCTEME MOHSITHI
0a30BOTO YPOBHS) - H30TOIBI, OCHOBHOE U BO30YKJIEHHOE COCTOSTHUE
aToMa, THOpUAM3AIK aTOMHBIX OpOuTanel, xumuueckas cBs3b (" " u
""  KpaTHBIE CBSI3M), MOJSIpDHAs KOHIICHTPAIMs, CTPYKTypHas




¢dopmyna, u3oMepus (CTpyKTypHas, reoMmerpuyeckas (IMC-TpaHC-
U30MEpHUs), TUIBI XMUMHYECKUX peakiuil (roMo- U TIeTepOreHHBIE,
oOpatumble U HeOoOpaTUMbIE), PAacTBOPHI (MCTHHHBIC, TUCIIEPCHBIC
CUCTEMBbI), KpPUCTAJLIOTUIPATHI, CTENEHb IUCCOLMALIUU, DJIEKTPOIIU3,
KPEKUHT, pPHU(GOPMHUHT); TEOPHH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHMS, JIeKallMe B OCHOBE IOHHMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XMMMUYECKUX SIBICHUH, COBPEMEHHbIE
IPEJCTaBICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U
HA/JIMOJIEKYJSIPHOM  YPOBHSIX; IpPEICTaBIECHHUA O MEXaHU3Max
XUMHYECKHX pEaKIMid, TEPMOAMHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHUH,
JTUCTIEPCHBIX CUCTeMaX, (aKTOJIOIMYECKHUE CBEICHHS O CBOMCTBAXx,
coCTaBe, IOJIY4YEHHH M O€30MaCHOM HCIOJb30BaHUU Ba)KHEHIIMX
HEOPraHUYECKUX M OPraHUYECKHX BEUIECTB B OBITY U MPAKTHUECKOMN
JESTENIbHOCTH YEJIOBEKa; OOLIMX HAayYHBIX NPUHLUIAX XUMHUYECKOTO
NPOM3BOJACTBA (HAa TMpHUMEpe MPOU3BOJACTBA CEPHOM KHUCIOTHI,
aMMMaKa, MeTaHoJIa, NepepaboTKU HEPTH);

- yYMeThb HPOBOJAUTH pacyueTbl IO XUMHUYECKUM QopMmyaaM U
YPaBHEHMSM XHMHYECKUX PEAKLUN C HCIOJIb30BaHUEM (PU3MUECKUX
BeMMYMH  (Maccel, o0ObeMa Ta3oB, KOJWYECTBA  BEIECTBA),
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON

CTOPOHBI: pacyeTbl IO HAXOXKICHUI XHUMHUYECKOW (HOpMyJIbl
BEIIECTBAa; pacyeThl Macchl (0oObeMa, KOJMYeCTBa BEIIECTBA)
MPOJYKTa PEaKIMH, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE
pacTBOpa € OIpPEACIEHHOM MacCOBOW JOJE€W PacTBOPEHHOIO
BEIIECTBA WJIA JIaHO B M30BITKE (MMEET MPUMECH ); PaCUE€Thl MacCOBOM
W1 00BEeMHOM JT0JTM BBIXOA MPOAYKTA PEaKIMH; pacueThl TEIJIOBOTO
s dexra peaknnii, 00bEMHBIX OTHOIIICHUH Ta30B;

- yMeThb BBIIBIATH XapaKTEpHble TPU3HAKK U  B3aUMOCBS3b
W3YYEHHBIX TOHATUH, MPUMEHITh COOTBETCTBYIOIIUE IMOHSATHUS TIPH
ONMCAaHUU CTPOEHUS M CBOMCTB HEOPTaHWYECKUX M OPraHMYECKHX
BELIECTB U WX NPEBPAIICHUI; BBISIBIATH B3aWMOCBSI3b XHMHUYECKUX
3HaHUI C MOHATUAMHU U TPEACTABICHUSAMH JAPYTHX MPEIMETOB s
0osee  OCO3HAHHOTO MOHMMAHMsI ¥ OOBSICHEHHUs]  CYIIHOCTHU




MaTEpUaJIbHOIO  €JUHCTBA MHpA; MCIONb30BaTb  CUCTEMHbIE
XMMHUYECKHE 3HAaHUS ISl OOBSCHEHMs W MPOTHO3UPOBAHUS SIBICHUM,
HMMEIOLIUX €CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh HCIHOJIb30BaThb HAMMEHOBAHUSA XMMHYECKUX COCIMHEHUN
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW W IMPUKIATHON XUMHH U
TPUBHAJIBHBIC HA3BaHUs BEILECTB, OTHOCAIIMXCA K M3YyYCHHBIM
KjlaccaM ~ OpraHMYeCKMX U HEOpPraHM4eCKHX  COEJAMHEHUH;
UCIIOJIb30BaTh XUMHMYECKYI0 CHUMBOJIUKY JUIS COCTaBJIEHUS (DOopMyl
HEOPraHWYECKUX  BELIECTB, MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (OPMYJT OpraHMYECKUX
BEIIECTB, COCTAaBJIATh YpPAaBHEHUS XUMHUYECKHUX peakuuid u
pacKpblBaTb HMX CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKiuii TOCPECTBOM COCTaBJICHUS DJIEKTPOHHOTO OallaHca AITHX
peakuuii; peakiuii HOHHOro OOMEHa IyTeM COCTAaBJIEHUS UX MOJHBIX
Y COKpALICHHBIX MOHHBIX YPAaBHEHUM; pEaKklUMi T'MIpOJIn3a, pEeaKIui
KOMILJIEKCO0Opa30BaHus (Ha MpUMepe r’uAPOKCOKOMILIEKCOB IIMHKA U
QIIOMMHMSA); TOATBEPKIATh XapaKTEPHbIE XMMHUYECKHE CBOMCTBA
BELIECTB  COOTBETCTBYIOIIMMM  JKCIEPUMEHTAaMH U  3alHUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMeThb KJIacCU(pUUUPOBATh HEOPraHWYECKHE U OpraHuYecKue
BEIIECTBA M XUMHMUYECKHE pEaKIMH, CaMOCTOSATEIbHO BBIOMpAThH
OCHOBaHUSI M  KpUTepUU Ui  KJIacCU(UKALUU  H3y4aeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepuU30BaTb COCTaB M BaKHeHIIHe
CBOMCTBa BEUIECTB, MPHUHAUIEKAIINX K ONpEAEICHHBIM KilaccaM U
IpymnnaM COeAMHEHUH (IIPOCThle BELIECTBA, OKCHJIbI, T'MJIPOKCHUBI,
COJIM;  YIJIEBOAOPOIBI, MPOCThbie 3(UPBL, CIUPTHL, (PEHOJBI,
aJIbJIETUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(UPBI, KUPBI,
yIJ€BOJIbl, AMUHbBI, AMHUHOKHUCIIOTBI, O€JKH); MPUMEHATh 3HAHUS O
COCTaBE€ M CBOWCTBAaxX BEUIECTB JJIS JKCIIEPUMEHTAIBHOM IPOBEPKU
TUIOTE3 OTHOCUTENIbHO 3aKOHOMEPHOCTEH MPOTEKaHHUsI XUMHUYECKHX
peakuuii ¥ MPOrHO3UPOBAHUS BO3MOXKHOCTEN X OCYILIECTBICHUS;

- yMeThb TMOATBEPXKJaTh Ha KOHKPETHBIX TNpUMEpax XapakTep
3aBUCHUMOCTH pEaKLMOHHON CIIOCOOHOCTH OpPraHUYECKUX
COCIMHCHUI OT KPaTHOCTH M TUmNa KoBaJieHTHOW cBsizu (" " m ""),




B3aMMHOTI'O BIIMSIHUSI aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX; a TaK»kKe
OT OCOOEHHOCTEH peain3allii Pa3IMYHbIX MEXaHU3MOB MPOTEKAHUS
peaKLHii;

- yMETh XapaKTepHU30BaTh OJJICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y)XJIEHHOM COCTOSSHUM) W HOHOB XUMHUYECKUX
sneMeHToB 1 - 4 mnepuonoB Ilepmoamveckoir cucremst JI.U.
MenieneeBa U X BaJI€HTHbIE BO3MOXKHOCTHU, UCIIONIb3YsI OHATHS "s",
"p", "d-onekTpoHHBIE"  OpOHMTaIM, JHEPreTHYCCKHE  YPOBHHU;
OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMHUYECKUX
JJIEMEHTOB U 0O0pa3yeMblX HMH COCAMHEHUH [0 TepuojaM u

rpymnmaM;

OK 02.
Hcnonp3oBath
COBPEMEHHbBIE
CpeacTBa
MOMCKa,
aHaM3a U
UHTEpIIpeTaln
"
uH(popMaluuy,
"
nH(pOpPMaLIOH
HBIE
TEXHOJIOTHUHI
JUIS
BBITIOJTHEHUS
3a1a4y
npodeccuonan
BHOU
JeSITEIIbBHOCTH

B o0macTi meHHOCTH HAYYHOTO TTO3HAHUS:

- c(OpPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKH U OOIIECTBEHHOU
MIPAKTUKH, OCHOBAHHOTO Ha Jasore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHHE SI3BIKOBOM M UATATEILCKOW KYJIbTYpPhI KaK
CpeACTBa B3aUMOJCHCTBUS MEXKIY JIFOJbMH U IO3HAHUS MHPA;

- OCO3HaHHWE IICHHOCTH HAyYHOW JEATEIIbHOCTH, TOTOBHOCTBH
OCYILLECTBISATh MMPOEKTHYIO U UCCIIEI0BATEIbCKYIO JAESITEIbHOCTD
WHIWBUYAIBHO U B TPYIIIIE;

OBnazieHne YyHHBEpPCAJbHBIMUA YYE€OHBIMH MO3HABATEIbHBIMU
JNEUCTBUSAMM:

B) paboTa ¢ uHpopmanueii:

- BIIQJICTh HABBIKAMH IIOJyYEHUS MHPOPMAIMU M3 MCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSATEIBHO OCYILECTBIISATH MOKMCK, aHAJM3,
CHCTEMATH3alNI0 W HMHTEPIIPETAIN0 HH()OPMAIMN pa3InIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- CcO3MaBaTh TEKCTHl B pa3IMYHBIX (opMaTax C yd4eToM
Ha3HA4YeHUS HWHPOPMALMU U IeJIEeBOW ayIUTOPHH, BBHIOMpas
ONTUMAJIbHYIO (POpMY IPEACTABICHUS U BU3yaIU3alUH;

- OIICHMBATh JOCTOBEPHOCTb, JETUTMMHOCTh WH(OpPMAlLIUHU, ee

- YMeTh IUIAHUPOBATh U BBINOJIHATH XWMHUYECKUH OSKCIEPHUMEHT
(mpeBpalleHuss OpraHMYeCKUX BEIIECTB NPH HAarpeBaHUU, MOJIy4YEHHE
STWJIEHa U H3Y4YEHHME €ro CBOWCTB, KAaueCTBEHHbIE pEaklUUU Ha
aJIbJIETU/IbI, KpaXMaJl, YKCYCHYIO KHCJIOTY; JA€HaTypalus OelKoB mpu
HarpeBaHuH, IIBETHbIE peaKUUH OEJIKOB; TMPOBOJUTH PEaAKIUU
MOHHOTO OOME€Ha, OmpeaesaTb cpely BOJHBIX  PacTBOPOB,
KauecTBEHHbIE peaKluu Ha Cyib(aT-, KapOoOHaT- U XJIOPUJI-aHHUOHBI,
Ha KaTMOH aMMOHMUS; peIIaTh SKCIEPUMEHTAJIbHbIE 3a/1a4M 110 TEMaM
"Metamnsl" u "Hemeramibl") B COOTBETCTBUU C NMpPaBUIAMH TEXHUKHU
0€30MacHOCTH MpHU OOpAaILeHHH C BEIeCTBAMU U J1aDOPaTOPHBIM
00opyioBaHuEM; NPEJICTaBIsATh  pPe3ylbTaThl  XUMHYECKOIO
SKCHEpUMEHTa B (OpMe 3alUCH YPaBHEHHH COOTBETCTBYIOIIHX
peakuuii 1 GopMyIMPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETh aHAIM3UPOBATh XMMUYECKYIO HH(POPMAIIHIO, ITOJTy4aeMylo U3
pa3HBIX HMCTOYHUKOB (CPEICTB MaccoBOM WHGpOpMAINH, CETh
WntepHer u npyrue);

- BJIQZIETh OCHOBHBIMH METOJaMH HAay4YHOI'O TO3HAHMS BELIECTB M
XUMHUYECKUX SIBJICHUN (HaONoJeHHe, W3MEpEeHUe, SKCIEPUMEHT,
MOJICITMPOBAHUE);

- yMeTh TPOBOJUTH pacyeTbl MO XUMHUYECKUM (opMmynam u
YPaBHEHMSIM XUMHUYECKUX PEAKLUN C HCIOJIb30BAaHUEM (PU3MUECKUX
BEJIMYHH, XapaKTEPU3YIOUINX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
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COOTBETCTBHE MPABOBBIM U MOPATBHO-ITHUYECKUM HOPMAaM;
- UCIIOJIb30BATh cpeacTBa UH(POPMAIMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTUHA B PENICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OpPraHU3aIllMOHHBIX 3324 C COOII0ICHUEM
TpeOOBaHUI JPrOHOMHKH, TEXHHKH O€30MAaCHOCTH, THUTUEHBI,
pecypcocOepeKeHus, PABOBBIX U 3TUYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

- BIIQJICTh HABBIKAMHU PACIO3HABAHUS W 3allUThl MH(OpPMAIIHH,
WH()OPMAIMOHHON OE30MaCHOCTH JTUYHOCTH;

Macchl, oObemMa (HOpMajbHbIE YCJIOBHSI) Ta30B, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BaTh CUCTEMHBIC XHMHUYCCKHE 3HAHHS IS
NPUHATHAS PELIEHUH B KOHKPETHBIX JKMU3HEHHBIX CHUTYalHUsX,

CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHUEM;
- YMCTb CaMOCTOSATCJIIBHO IINIAHUPOBATH M IIPOBOJUTH XUMHUYECKUHU
9KCIIEPUMEHT (IIOJIyY€HHUE U W3Y4YEHHE CBOWCTB HEOPTaHUUYECKUX U
OpPraHUYECKUX BEIIECTB, KayeCTBEHHBIC PEaKIUH YIIEBOJOPOJIOB
pPa3IMYHBIX KJIACCOB U  KHUCJIOPOACOJEPXKAIIMX OPraHUYECKUX
BEIIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 PACHO3HABAHUIO
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB) C COOMIOACHUEM MPaBUI
OesomacHoro oOpallleHHs C  BEIIeCTBAaMU U JIAOOpPaTOpPHBIM
o0opynoBaHueM, dbopMynupoBath 1eNH UCCJICIOBAHMUS,
IPEIOCTaBIATh B Pa3IM4YHON (opMe pe3ysibTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

- yYMETb OCYLIECTBJIATh LIEJICHANIPABICHHBIM IIOMCK XUMHUYECKON
uH(GOpMaIlMU B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JuTEparypa, CpeacTBa maccoBoi uHpopmaruu, cetb WuTepHeT UM
Jpyrue), KpUTUYECKH aHAIM3UPOBAaTh XUMHUYECKYIO HH(OpMAaIUIO,
nepepadaTbIBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MTOCTABICHHON
yueOHOM 3a1aveii;

- BJIQJIETh CUCTEMOM 3HAHMH O METO/IaX HayYHOI'O NMO3HAHMS SIBICHU I
Opupoabl, HCIIOJIB3YEMbLIX B CCTCCTBCHHBIX HAayKax W YMCHUAMU
IOPUMEHATh 3TU 3HAaHUS NPU HKCHEPUMEHTAIbHOM HCCIEeIOBaHUN
BEUICCTB U AJIA 0O0BSICHEHHST XUMHUYECKUX SIBJ'ICHI/IfI, HUMCIOIIIUX MECTO
B IIPUPOJIE MTPAKTUYECKOH EATEIILHOCTH Y€I0BEKa U B IOBCEITHEBHON
JKA3HU,

OK 04.
O dexTuBHO
B3aNMOJICHCTB
OBaTh u
paborath B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K
CaMOOINPEEIIECHHUIO;
-OBJIa/ICHUE HaBBIKAMM y4€OHO-UCCIIEIOBATENbCKOM, MPOEKTHOM
U COIIMAIIbHON JIEATETbHOCTH;
OBnanenue YHUBEpCAIbHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasl IeITeILHOCTh

- TOHMMaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHON U

CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTU U

KOMMYHUKAaTHBHBIMHU

- YMeTh IUIAaHUPOBATh W BBINOJHATH XHMHUYECKHH OSKCHEPHUMEHT
(mpeBpalleHusi OpraHMYECKUX BEIECTB MPH HArpeBaHUU, MOTyYeHHE
STWJIEHa W H3Y4YEHHME €ro CBOWCTB, KAaueCTBEHHBbIE peaklHUH Ha
aJIBJIETUIBI, KpaXMaJl, YKCYCHYIO KHCJIOTY; JA€HaTypaluus OelIKoB Mmpu
HarpeBaHWH, IIBETHbIE peaKIUH OEJIKOB, TMPOBOJUTH PpPEaAKIUU
MOHHOTO OOMEHa, ONpeAeNsaTb Cpely BOJHBIX  PacTBOPOB,
KauecTBEHHbIE peakluu Ha cyib(aT-, KapOOHaT- U XJIOPU]I-aHHUOHBI,
Ha KaTHOH aMMOHHUS; pEIIaTh SKCIIEPUMEHTAJIBHBIE 331aUl 110 TEMaM
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WHIUBUAYAITBHON paboOTHI;

- IPUHUMATD L[EJIH COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh
U KOOPJIMHUPOBATH JEHCTBHUS MO €€ JOCTHKCHUIO: COCTaBISATh
IJIaH JICUCTBUM, paclnpenensith pojad C Yy4EeTOM MHEHUH
YYaCTHUKOB O0CYXKIaTh Pe3yJIbTaThl COBMECTHOM PaboThI;

- KOOPAMHHUPOBATH U BBIMOJIHATH PaOOTy B YCIOBUSAX PEAbHOTO,
BHUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

- OCYUIECTBIISAITh TMO3UTUBHOE CTPATETHUYECKOE IIOBEJICHUE B
Pa3IMYHBIX CUTYAIUsIX, MPOSBISATH TBOPUYECTBO U BOOOpPAKCHHE,
OBITh MTHUIIMATUBHBIM

OByaieHne YHUBEPCATBHBIMU PETYISITHBHBIMA JCHCTBUSIMHU:

T) IPUHATHE Ce0s U IPYTHX JIFO/ICH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHX JIIOJCH MIPH aHAIIN3e
PE3yNbTATOB IEATEIHHOCTH;

- MPU3HABATh CBOEC MPABO M MPABO JPYTHX JIFOJICH HA ONTUOKY;

- pa3BUBATh CIIOCOOHOCTH MOHMMATh MUP C TMO3UIUU JIPYTOro
9eJI0BEKa

"Metamnsl" u "Hemeramibl") B COOTBETCTBUHU C MpPaBUIAMHU TEXHUKH
0€30I1aCHOCTH IIpU OOpAILEHUH C BEIIECTBAMU U JIaOOPATOPHBIM
000pyI0BaHUEM; IOPEACTaBIATh  PEe3yJbTaThl  XUMHYECKOIO
9KCHEpUMEHTa B (OpME 3allUCH YPaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GOpMyINPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB,;
-yMEThb CaMOCTOSATEJIBHO IIJIAHUPOBaTh U HPOBOJUTH XMUMHUYECKHH
9KCIIEPUMEHT (IIOJIyYEHUE U H3YYEHHME CBOWCTB HEOPraHUYECKHUX WU
OpPraHUYECKUX BEIIECTB, KayeCTBEHHbIC pEaKIUH YIJIEBOJOPOIOB
pa3IMYHBIX KJACCOB UM  KHUCJIOPOJCOJEpPKAIMX  OpPraHMYECKUX
BEILECTB, PEIIEHUE 3KCIEPUMEHTAIBHBIX 33/1a4 10 PACHO3HABAHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOICHUEM TTPaBHUII
Oe3omacHoro oOpamieHuss ¢ BellecTBaMM U J1a0OpaTOPHBIM
o0opyI0BaHUEM, dbopmynupoBaTh eI MCCJICI0BAHMS,
NpPEOCTaBIATh B Pa3IUYHOM (opMe pe3ynbTaThl 3KCIEPUMEHTa,
aQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

OK 07. B obnacTu 5K0JI0THYE€CKOT0 BOCITUTAHHUS:

CopeiictBoBar | - c(OpMHUPOBAHHOCTh SKOJIOTMUYECKON KYJIbTYpbl, NOHUMaHUE
b COXPAHEHHUIO | BIUSHUS COIMAIbHO-YKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE
OKPY’KaOIIeH | MPUPOAHOM M COIMAIBHOM CpelIbl, OCO3HAHWE TJI00aTHLHOTO
Cpelbl, XapakTepa dKOJOTHYECKUX MPoOieM;

pecypcocbepe | - MIaHUPOBAaHWE M OCYIIECTBIICHHE JCHCTBUM B OKPY’KaOIIEH
KEHHUIO, cCpelle Ha OCHOBE 3HaHUs MeNell YCTONYMBOTO pPa3BUTHS
MPUMCHSITh YeJI0BEYECTBA;

3HaHUS 00 aKTUBHOE  HENpUsTHE  JEHCTBUH,  MNPHHOCSIIMX  BpPEI
W3MEHEHUU OKpY>Karollen cpere;

KITuMarTa, - YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE JKOJIOTHYECKUE
TIPHHITAITBI MTOCIICACTBHS MPEANPUHAMACMBIX JICUCTBUMN, TIPEJ0TBPAIATh UX;
OepexJIMBOTO | -  pacIIMpeHHe  OMbITa  JAEATeIbHOCTH  JKOJOTHYECKOU
MIPOM3BO/JICTBA, | HAIIPABJICHHOCTH,

a¢heKTUBHO - OBJIaJICHHE HaBBIKAMH y4eOHO-UCCIIEe0BATENLCKON, TPOSKTHOM
JIEWCTBOBATEL B | M COITMAJILHON JIEATEIHLHOCTH,

[Tpodeccuona | IIK1.Opranuzanms  MOpOCTHIX  pabOT MO  TEXHUYECKOMY
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JIBHBIC
KOMIICTCHIIM U

00CITy’)KUBAaHUIO u PEMOHTY ANEKTPUYECKOTO u
ANEKTPOMEXAHUYECKOTO 000PYIOBAHHUS.

I1K1.4 CocTaBisTh OTUETHYIO JOKYMEHTALMIO IO TEXHUYECKOMY
00CITy’)KUBaHUIO U

PEMOHTY ANEKTPUUYECKOTO u ANEKTPOMEXAHUYECKOTO
000opyI0BaHUA.

IIK 2.3. IlporHo3upoBaTb OTKa3bl, OIPENEIATh PECYPCHI,
0OHapyXHBaTh ACPEKTHI AIEKTPOOBITOBOM TEXHUKH

I[IK 3. Oprasuzanus JeSTEIbHOCTH — IPOU3BOJICTBEHHOTO
Mo/Ipa3iesieHUs

I[IK 3.1 VYuacTBOBaTh B IUIAHHPOBAHHWHM PadOTHI TIEPCOHATA
MIPOU3BOJICTBEHHOTO

0/Ipa3/IeJICHUsI.

1K 3.2 OpranuzoBbIBaTh pabOTy KOJUIEKTHBA UCIIOJHUTEIICH.
[IK 3.3 Ananu3upoBaTb pe3yibTaThl ACSITEIbHOCTH KOJIJIEKTHUBA
WCIIOJTHUTENEH.

[1K4. Texnnuyeckoe 00CIyKUBAHUE CIOKHOTO AIEKTPUUECKOTO U
ANEKTPOMEXaHUYECKOTO  O0OPYAOBAaHHUA €  DJIEKTPOHHBIM
YIIPaBIECHUEM.

I[IK 5. OcBoenne BUIOB PabOT TO OJHON WM HECKOJIBKUM
npodeccusM pabodmx, TOHKHOCTSAM CITyKalluX.

JInuy"OCTHEIE
pe3yJIbTaThl

JIP 01 Poccuiickyto rpakJaHCKYI0 UACHTUYHOCTb, NATPUOTHU3M,
YBa)XKEHHE K CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpEl
Ponunoii, ropmoctn 3a cBOM Kpail, cBor Pomuny, mponuioe u
HACTOAILEE MHOTOHALIMOHAIBHOIO Hapoga Poccum, yBakeHue
roCy/1apCTBEHHBIX CUMBOJIOB (rep0, diar, TUMH).

JIP. 02 TI'paxIaHCKyr0 IO3ULMUI0 KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOT0O OOIECTBa, OCO3HAIOIIETO
CBOM KOHCTUTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBAXKAIOIIETO
3aKOH M TPABOIMOPSIOK, 00IaIaf0IIEeTr0 YyBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOLIETO TpaJULIMOHHBIE
HallMOHAJIbHBIE M  OOIIEYeIOBeUYeCKHEe T'yMaHUCTHYECKHE U
JEMOKPAaTUYECKHE LIEHHOCTH.
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JIP 04 ChopMupoBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSl HAyKM U OOLIECTBEHHOU
IIPAKTUKM, OCHOBAaHHOIO Ha JMajore KyjabTyp, a TaKxke
pa3nuyHbIX (OpM OOLIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B IOJMKYJIBTYPHOM MHpE.

JIP. 05 CdopMupOBaHHOCTL OCHOB  CaMOpPa3BHUTHSI H
CaAMOBOCIIUTAaHHS B COOTBETCTBHM C OOIIEYETIOBEYECKHUMHU
LEHHOCTSIMM U UJI€alaMU TPaKIAHCKOIO OOIECTBa; FTOTOBHOCTb
U CHOCOOHOCTH K  CaMOCTOATEIbHOW, TBOPYECKOH U
OTBETCTBEHHOM JIESITEIbHOCTH.

JIP 06 TonepaHTHOE CO3HAHHE U MOBEJECHHUE B MOJIUKYJIBTYPHOM
MHUpE, TOTOBHOCTb M CHOCOOHOCTh BECTH AMAJIOr C APYTUMHU
JIOABMH, JJOCTUTATh B HEM B3aWMOIIOHMMAHUS, HAXOIUTh O0IINe
HeJId M COTPYAHMYATh Uil MX JOCTHXKEHMS, CIIOCOOHOCTb
IIPOTUBOCTOATh ~ MJAEOJIOTMM  AKCTPEMM3Ma, HAlMOHAIU3MA,
KceHo(oOUH, TUCKPUMUHALIMK 10 COLMAJIBHBIM, PETUTHO3HBIM,
pacoBbIM, HAIMOHAJIbHBIM TNpPU3HAKAM M JPYTUM HEraTHBHBIM
COLIMAJIbHBIM SIBJICHUSIM.

JIP 07 HaBblkM COTpYAHMYECTBA CO CBEPCTHUKAMH, IETHBMHU
MJaJUIero  BO3pacTa, B3pOCIABIMH B 00pa30BaTEIbHOM,
OO0IIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeI0BATENBCKOM,
MIPOEKTHOM M IPYrUX BUJAX AESITEIbHOCTH.

JIP 08 HpascTBeHHOE CO3HaHHUE u MIOBEJICHUE
Ha OCHOBE yCBOEHUS O0OIIEUEI0BEYECKUX [IECHHOCTEH.

JIP 09 I'0TOBHOCTB M CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIE
caM000pa30BaHuIO, HA MPOTSHKEHUH BCEW KU3HU; CO3HATEIbHOE
OTHOIICHHE K HEMPEepPHIBHOMY OOpa30BaHHIO KaK YCJIOBHUIO
yCHENHON npodeccuoHaNIbHON U 001IeCTBEHHOM JesITEIbHOCTH.
JIP 10 OcrteTnueckoe OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY
OblTa, HAay4yHOTO M TEXHUYECKOro TBOpYECTBA, CIOpPTAa,
OOIIECTBEHHBIX OTHOILICHUH.

JIP 11 IlpunsATHE W pealn3alUi0 IEHHOCTEM 310pOBOr0 M
6e3omacHoro oOpasza KH3HHM, HOTPEOHOCTH B (PHU3UUECKOM
CaMOCOBEPILICHCTBOBaHHH, 3aHATHSIX CIOPTUBHO-
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O37I0POBUTEIBHON  JESATEIBHOCTbIO,  HENPUSATHE  BPEAHBIX
MIPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K
¢uznyeckoMy U TICHUXOJIOTMYECKOMY  3[I0pOBBIO,  Kak
COOCTBEHHOMY, TaK M JpyTruxX JIOACH, yMEHHE OKa3bIBaTh
MIEPBYIO ITOMOILIb.

JIP. 13 Ocosznansbiii BbIOOp Oyaymiei mpodeccun u
BO3MOXXHOCTEH peanusaiii COOCTBEHHBIX XU3HEHHBIX IJIAHOB;
OTHOIIEHHE K  MNpo(eccCHOHATIbHOM  JEATEIbHOCTH  Kak
BO3MOXXHOCTH YYacTHs B PEIICHWU JIMYHBIX, OOIIECTBEHHBIX,
roCy/1apCTBEHHbIX, OOLIEHAIIMOHATIBHBIX MPOOIIEM.

JIP 14 CdopMHupOBaHHOCTH HKOJIOTHUYECKOTO  MBIIICHUS,
MIOHUMAaHHUSI BJIMSHUS COLMATIBHO-3KOHOMMUYECKUX MPOIIECCOB Ha
COCTOSIHME TPUPOJHOW M COIMAIBHON cpeibl; MpuoOpeTeHHe
OIIbITa 3KOJIOTO-HAIIPABJIEHHOM J1€ATEIbHOCTH.

JIP 15 OTBercTBEeHHOE OTHOIIEHHE K CO3JAaHHI0 CEMBHU Ha
OCHOBE OCO3HAHHOT'O MPUHATUA LIEHHOCTEN CEMENHON KU3HMU.

Meranpeamer
HBIC
pe3yJIbTaThI

MP 01 VYmeHue caMOCTOSTEIBLHO  ONPEACNSATh  IIEJIH
JIeSITEIbHOCTH U COCTaBJIATh IJIaHBI JIeSITETbHOCTH;
CaMOCTOSTCILHO OCYILIECTBJIATD, KOHTPOJIUPOBATH u
KOPPEKTUPOBATh JIEATEIBHOCTD; MCIIOIb30BaTh BCE BO3MOXKHBIE
pecypchl Uil TOCTHKEHUSI MTOCTABJICHHBIX €€ U peaau3aliuu
IUIAHOB  JICSITENTbHOCTH; BBIOMPATh YCIEIIHBbIE CTpaTeTud B
Pa3IMYHBIX CUTYalIHUsIX.

MP 02 YMeHnue npoJyKTUBHO OOIIAThCSA U B3aUMOJICHCTBOBATh B
MpOLECCE COBMECTHOM JAESATEIbHOCTH, YYUTHIBATH MO3HIUU
JIPYTUX YYaCTHUKOB JIEATENBHOCTH, A(PGHEKTUBHO pa3peniaTh
KOH(JIUKTHI.

MP 03 Brnagenue HaBblkaMH TIO3HaBaTENbHOHM, YyueOHO-
HCCIIE/IOBATEIIbCKOW W TPOEKTHOW JEATeIIbHOCTH, HaBbIKAMU
paspemieHuss mpoOieM; CImOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY TIOUCKY METOJOB PEIIEHUS MPAKTUYECKUX
3a7a4, IPUMEHECHHUIO PA3JIMYHBIX METOJOB ITIO3HAHUS.
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MP 04 ToToBHOCTP U CHOCOOHOCTH K CaMOCTOSITEIHHOU
MH(OPMALIMOHHO-TIO3HABATENILHOM ~ JEATENIbHOCTH,  BIJIaJICHUE
HaBBIKaMU TIOJTY4YEHHUS HEOOXOAUMON MH(OpMAIMK U3 CIOBapeit
pa3HBIX THUIIOB, YMEHUE OpPUEHTUPOBATbCA B  PAITUYHBIX
UCTOYHUKAX  WH(GOpMAlMM, KPUTUYECKH  OICHHBATh U
UHTEPIPETUPOBATh MH(GOPMAIUIO, MOIYYaeMYI0 M3 Pa3IMYHBIX
HMCTOYHHKOB.

MP 05 YMeHue HCIONB30BaTh CpeacTBa MH(POPMAIIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX ¥ OPraHU3alMOHHBIX 33/1a4 C COOIIO/IEHUEM
TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTUCHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30MaCHOCTH.

MP 06 Ymenue onpenensTh Ha3HaYeHHE U QYHKIIMH PA3IAYHBIX
COIIMAIbHBIX UHCTUTYTOB.

MP 07 VYmeHue caMOCTOSITENBHO OLIEHMBaTh W IPUHUMATh
pelieHus, OMNPECISIIONUE CTPATETUI0 TOBEIEHUS, C YYETOM
TPaKJAHCKUX U HPABCTBEHHBIX [IEHHOCTEH.

MP 08 Bnaaenue S3bIKOBBIMU CpPEACTBAMU — YMEHHUE SICHO,
JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS, UCIOJIH30BAThH
aJICKBATHBIE SI3bIKOBBIE CPECTBA.

MP 09 BnaneHue HaBbIKaMU IO3HaBAaTEIbHOW peQIeKCHH Kak
OCO3HaHUsl  COBEPIIAEMBIX  JEHCTBUM M  MBICIUTEIbHBIX
MPOIIECCOB, WX PE3YJbTATOB W OCHOBAHHM, TPaHUI] CBOETO
3HaHUS U HE3HAHMSI, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEJICTB UX
JOCTHKCHHUSI
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2. CTpyKTypa U coaepxkaHue 0011e00pa3oBaTe/IbHOM JUCHUILIMHBI « XHMUD)
2.1. O0bemM IUCUMILUIMHBI U BUABI y4e0OHOH padoThI

Bun yueGHO# paboThI O0mwem B yacax

O06Bem 00pa3oBaTeIbHON TPOTrPAMMBI 98
JVCIIATUTHHBI

B T.U.

OcHOBHOE coJiepKaHue 88
BT. 4..

TEOPETHYECKOe 00yUeHne 50
MIPaKTUYECKHUE 3aHATHS 38
B T.4. KOHTPOJIbHBIC PAOOTHI 6
B T.4. JJAOOPATOPHBIC 3aHITHS 10
B T.4. MPO(HeCCHOHAIbHO-OPUEHTUPOBAHHOE 6
coJepkaHue (ColepKaHue MPUKIIATHOTO

MOJTYJIS1)

B T. 4.. TIPAKTUYCCKUE 3aHITUS 6
[TpomexyTounas arrectanus (3a4€T)
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HaumenoBanue Conep:xaHue yueOHOro MaTepuasia (0CHOBHOE H MPOo(deCcCHOHATbHO-OPHEHTHPOBAHHOE), O0BéM Dopmupy
pa3aesioB U TeM JIadopaTopHbIe M NMPAKTHYECKUE 3aAHATHSA, MPUKJIATHOH MOAYJIb 4acooB eMble
KOMIIETEH
107071
1 2 3 4

OcHOBHOE coziepKaHue 90
Pa3zgean 1. OcHOBBI cTPOEHUS BelleCTBA 8
Tema 1.1. CTpoenne OcHoBHOe coepxxaHue 6
aTOMOB XHMHYECKHUX Teopernueckoe o0yueHnue 4 0OK02
31eMenToB U npupoaa | CoBpeMEHHas MOJIENb CTPOEHHUS aToMa. DJIEKTPOHHAs KoH(purypauus atoma. Knaccupuxanus OK 01
XUMHUYECKOUN CBA3M XMMHUYECKHX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BaeHTHBIE 271€KTpOHBI. BageHTHOCTS.

DJIEKTPOHHAS MPUPOJA XMMUUYECKOU CBSI3U. DINEKTPOOTpUIIATEIbHOCTh. KOBasieHTHAas CBs3b, €€

Pa3HOBHIHOCTH U MEXaHU3MbI 00pa3oBaHKs (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). loHHas

cBs3b. MeTannuueckas cBsi3b. BogopoaHas cBsizb. MexxMONeKyasipHble B3aUMOACHCTBHUSI.

W30T0mbI, OCHOBHOE M BO30YXKIEHHOE COCTOSHUE aTOMa, THOPHAM3AIIHS aTOMHBIX OpOUTAICH.

IIpakTHyeCcKue 3aHATHS 2

Pemenue nmpakTueckux 3a1aHUi HA COCTaBIIEHUE AIEKTPOHHO-Tpaduueckux Gopmyi

aneMeHToB 1-4 nepuosos.

Pemenne 3amananii Ha HCIOIB30BaHNE XUMHYSCKOM CUMBOJIMKY M Ha3BaHUM COSAMHCHUM 110

HOMEHKJIAType MEKIYHAPOIHOTO CO03a TEOPETUUECKON U MPUKIATHON XUMHUH U TPUBHAIIBHBIX

Ha3BaHM JIsI COCTABJICHUS XUMUYECKHUX (hOPMYIT IBYXaTOMHBIX COeIMHEHUH (OKCHIOB,

Cynb(GUIO0B, THAPUAOB U T.I.) U IPYTHX HEOPTAaHMUECKUX COSTUHEHUHN OTACTbHBIX KIacCOB.
Tema 1.2. OcHOBHOE coJepKaHne 2
Iepuoanyecknii 3akon | Teopernyeckoe o0y4yenue

IlpakTuyeckune 3aHATHS 2

u Tadauna J1.HU.
MennaeaeeBa

[Tepuonnueckas cucreMa xumuueckux 3aeMeHToB .M. MenneneeBa. ®uznueckuii CMbICI
[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBHUHU C
MOJI0)KEHUEM XUMHUYECKOro 3semeHTa B [lepronndeckoit cucreme. MUpOBO33peHUECKOE U
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HayuyHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3ssl .. Menneeneena.
OTKpBITHE HOBBIX XUMUYECKHUX 3JIEMEHTOB.PellleHne mpakTHKO-OpUEHTUPOBAHHBIX
TEOPETHYECKUX 3aJJaHUH Ha XapaKTepHU3aIlUI0 XUMUYECKHUX JIEMEHTOB «MeTatnyeckue /
HEMETAJUIMYECKUE CBOMCTBA, 3JICKTPOOTPULIATEIILHOCTD U CPOJCTBO K 3JIEKTPOHY XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBHUE C UX AJIECKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B TIEPUOIUYECKON
cucteMe xuMudeckux sneMeHToB /.M. Menaeneeray»

Pa3znea 2. XumMuyecKkue peakumu

14

Tema 2.1. Tunel
XUMHYECKUX
peakuuii

OcHoBHOE coiepKaHue

Teopernueckoe 00yueHue

Knaccudukanms 1 THIIBI XUMUYECKHUX PEAKIHHA C y9aCTHEM HEOPTaHUYECKUX BEIECTB.
KomnnyecrBennrslie oTHOLIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHEIE 3aKOHEI B XUMHUHU U PacCUCThL
I10 YPAaBHCHUAM XUMHWYCCKUX peaKqu/i. Moib Kak CAHNHHUIIa KOJINYECTBA BEUICCTBA. MOJI?IpHaH
Macca. 3aKOHBI COXPaHEHHS MacChl U YHEPTUU. 3aKOH ABOraapo. MoJsipHBI 00HEM T'a30B.
OTHOCHTENbHAS INIOTHOCTD I'a30B.

Peakiiun KoMIuiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHUYECKHUX BEILECTB (Ha MpUMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS).

IIpakTHyeckne 3aHATHA

CocraBieHre ypaBHEHUH peakIfii COeTMHEHNs, Pa3lIoKEeHU, 3aMeIeHIs, OOMEHa.

YpaBHEeHUSs peakiuii TOPEeHUs, HOHHOTO OOMeHa, OKUCIICHHUI-BOCCTAaHOBIICHUSI.

Pacuer koIM4eCcTBEHHBIX XapaKTEPUCTUK MUCXOIHBIX BEIIECTB U MPOAYKTOB peakiuuu. Pacuet
KOJIMYECTBEHHBIX XapPaKTEPUCTHK MPOAYKTA PEAKIIMK COSTUHEHUS, €CJTU OJIHO U3 BEIIECTB JIAHO
B M30BITKE W/WJIM COJAEPKUT MTpUMecH. PacueT MaccoBoi miim 00beMHOM JTOJIA BBIXOJ1a TTPOTYKTa
pEeaKIy COSTMHEHHsSI OT TEOPETUUECKH BO3MOXKHOTO0. PacueT 00 beMHBIX OTHOIIIEHUH Ta308B.
Pacuet maccel (00beM, KOJHYECTBO BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIA OJTHO U3 BEIIECTB JTaHO
B BHJIE PACTBOpPA C ONPEIEICHHON MAacCOBOM J10J1€i1 paCTBOPEHHOTO BELIECTBA.

ypaBHCHI/ISI OKHCJICHHS-BOCCTaHOBJICHHS. CTeleHb oKuclIeHUsS. OKUCINUTENb 1 BOCCTAHOBUTEIb.
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIC pC€aKknuuu B Mpupoac, MpOrU3BOJACTBCHHBIX ITPOLECCaxX U
KUBHCACATCIIBHOCTH OPraHU3MOB. OKHCIUTEITHHO-BOCCTAaHOBUTEIBHBIN MoTeHUIUall CPpCabI.
CocraBneHue u YpaBHHUBAHUC OKHUCIUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKuHﬁ METOJOM

OK 01
OKO02
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AJIEKTPOHHOTO Oananca. TUITUYHBIC HEOPTaHMYECKUE OKUCIIUTENIN K BOCCTAHOBHUTEIH. DJIEKTPOIIH3
PacTBOPOB M PACIIABOB COJICH.

Tema 2.2.
DJIeKTPOIUTHYECKAS
M HOHHBLIN 00MeH

OcHoBHOE coep:kaHue

Teopernueckoe oOydeHne

Teopml SJICKTpOHI/ITI/I‘IeCKOP'I JUucCCoranuun. Peakmuu noHHOTO oomena. CocraBieHue peaKHI/Iﬁ HMOHHOI'O
oOMeHa IMIyTEM COCTABJICHHUS UX MOJHBIX U COKpAIICHHBIX HOHHBIX ypaBHeHI/II‘/'I.

FHI[pOHI/IS cojeii. 3HaueHue TruapoJimrsa B OMOJIOrHYECKUX OOMEHHBIX mpouneccax. HpI/IMeHCHI/IG TruapoJn3a B
ITPOMBITIJIICHHOCTH.

JlaGopaTopHble 3aHATHS

UlaGoparopHas padoTa «Peakiiuu rufpoin3ay.

HccnenoBanue cpesibl paCTBOPOB COJIeH, 00pa30BaHHBIX CUIBHBIMU U CIA0BIMH MTPOTOIUTAMU, U UX
peakIuii ¢ pacTBOpaMH IeIOUH U KapOoHara HaTpus. CocTaBIICHHE peaKIUi THAPOJIN3a COICH.

KonTpoasnas padora 1

CTpoeHune BellecTBa 1 XUMHYECKHE PeaKIHU.

Pasznea 3.

CTpOCHI/Ie H CBOMCTBA HEOPraHUIE€CKMUX BE€UICCTB

18

Tema 3.1.
Kuaaceupuxanus,
HOMEHKJIaTypa
CTpOCHHE
HEOPraHH4YeCKUX
BeLIECTB

OcHOBHOe coiep:KaHue

Teoperndeckoe o0y4eHue

[Tpeamer Heopranuueckoi XuMuu. BzanmocBs3p Heopraunyeckux BemecTs. Knaccudukanus
HEOpPraHU4YeCKUX BemecTs. [IpocTsie u cinoxHble BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX
BEIIECTB (OKCHU/IbI, THIPOKCHbI, KUCIOTHI, con). HoMeHkaTypa 1 Ha3BaHHWEe HEOPraHMYECKUX
BEIIECTB UCXO/IS U3 UX XUMUYECKON (DOPMYIIBI MJIM COCTABICHUE XUMUYECKON (hOPMYIIBI HCXO/IS
W3 Ha3BaHMs BEIIECTBA 10 MEKAYHAPOIHOW WIIM TPUBUAIBHON HOMEHKIIATYPE.
MexMonekyIspHbIe B3auMoaencTBusa. Kpucramiornaparel. ArperaTble COCTOSIHHS BELIECTBA.
Kpucrannnueckue u amop¢Hble BemecTBa. TUIbI KPUCTAUIMYECKUX PEIIETOK (aToMHas,
MOJIEKYJISIpHAsi, HOHHAs, METAJIINYECcKasi). 3aBUCUMOCTh (PU3UUECKUX CBOICTB BEIIECTBA OT TUIIA
KpHUCTANTNYECKOM pemeTku. [IpuurHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHBIE MPEJICTaBICHUS O CTPOSHUH TBEP/IBIX, XKHUIKHX U ra3000pa3HbIX BellecTB. Kuakue
KPUCTAJUIBI

IMpakTuyeckue 3aHATHS

Pemenue 3a1a4 Ha pacueT MaccoBOil 10J11 (Macchl) XUMUYECKOTO 3JI€MEHTa (COSMHEHMS) B
MOJIEKYJIe (CMecH).

Pemrenne npakTHueckux 3aJjaHui 1O KjIaccu(UKAIMN, HOMEHKIIAType U XUMUYECKUM (hopMysiam

OK 01
OKO02
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HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (HA3bIBATh U COCTABIIATH (POPMYIIBI XUMHUECKUX
BEIIIECTB, OMPEACIATh MPUHAIICKHOCTD K Kiaccy). MICTOUHUKN XUMUYECKOH nHpopManuu
(HayuyHast 1 yueOHO-Hay4YHas TUTEPATypa, CPeICTBA MaccoBOi nH(popMmarun, cetb HTepHET 1
npyrue). Ilouck nHpOpManuu mo Ha3BaHUAM, HIEHTH(DUKATOpaM, CTPYKTYPHBIM (popmMyiam.

Tema 3.2. ®uszuko- OcHoOBHOe co/iep:KaHue 10
XHMH4YeCKHe cBoiicTBa | Teopernueckoe ooyyeHue 8
HEOPraHn4yecKux Mertamnelr. O0mue puzndecKkue 1 XUMUIeCKUe CBOMCTBA METAIIOB. CIIOCOOBI MOTYYCHHUS. 2
BeIECTB 3HaueHUE METAUIOB U HEMETAJUIOB B IIPUPOJIE U JKU3HEIEATEIBHOCTH YEI0BEKA U OPraHU3MOB.
Koppo3usi MeTaJisi0B: BUJIbl KOPPO3HH, COCOOBI 3aIIMTHI METAJUIOB OT KOPPO3HUH.
Hemerannsl. O0mue ¢pusnveckue 1 XUMUUYECKHE CBOMCTBAa HeMeTaJUI0B. THUIIMYHbIE CBOMCTBA 2
metaisoB [Y— YII rpynn. Knaccudukamus 1 HOMEHKIaTypa COeIMHEHUH HEMETAJUIOB.
KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE.
XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAO0B, THIPOKCHUIOB, 4
KHCJIOT, COJIEH U 1p.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOAHBIX
COEIMHEHUH, BHICIIMX OKCHJIOB Y TUAPOKCUIOB.
IIpakTH4eckue 3aHATHSA 2
CocraBieHne ypaBHEHUN XUMAYECKUX PEAKLUI C y9aCTUEM IPOCTBIX U CJIOKHBIX OK 01
HEOPraHMYECKUX BEIIECTB: OKCHJOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX HJIEMEHTOB; OKO02
HEOPraHMYECKUX KHUCIOT, OCHOBaHUN U aM(OTEPHBIX I'MIPOKCUI0B, HEOPIraHUYECKHUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.
Pemenmne npakTuKo-OpueHTHPOBAHHBIX TEOPETUYECKUX 3a/laHUI Ha CBOMCTBA U MOJTyYEHHE
HEOPraHUYECKUX BEILECTB.
Tema 3.3. OcHoBHOe coaep:kaHue 4
IpoussoacTso Teopernueckoe o0y4yenne 4
HEOpraHu4eCcKMux OO61ure npeacTaBiIeHUs O MPOMBIIUIEHHBIX CII0CO0aX MOTYyYeHHs] XUMUYECKUX BELIECTB (Ha
BellecTB. 3HaYeHHE U IpUMepe NPOU3BOACTBA AaMMHUAKA, CEPHOM KUCIIOTHI).
NpUMeHeHHe B YepHas u uBeTHas Metaryprus. [IpakTuueckoe npuMeHeHHE JIEKTPOIU3a AJis MOJTyueHus
ObITY U Ha IEJIOYHBIX. MIEJT0YHO3EMEIBHBIX METAJIIIOB U aMIOMUHUSA. CTEKIIO M CUIIMKATHAs
NpOM3BOACTBE MPOMBINLIEHHOCTH. [IpobiaemMa 0TX0A0B 1 MOOOUHBIX TPOAYKTOB
KonTpoabsHnas padora 2 | CBoiicTBa HEOPraHMYECKUX BEIIECTB 2

20




Pasnen4 CrpoeHue u cBOIiCTBA OPraHUYeCKHX BelIeCTB

28

OK 01

Tema 4.1.
Knaccupuxanus,
CTPOeHUEe U
HOMEHKJIaTypa
OpPraHMYecKux
BeILECTB

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqe}me

IIpenmer opraHnyeckoi XuMuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.
XHMMHYECKOE CTPOEHUE KaK MOPAJIOK COCIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJICHTHOCTH.
OcCHOBHBIE IIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPTrAHUYECKUX COENUHEHUN A.M.
byrneposa. YriepoaHslid CKeJIeT OpraHUYeCKONM MOJIEKYJIBI. MOJIEKYIISIpHBIE U CTPYKTYPHBIE
(pa3BepHYTHIE, COKpAIIEHHBIC) XUMHUYECKHE (POPMYIIBI. 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
XUMHUYECKOI'0 CTPOEHUS MOJIeKyJl. MI3omMepus u n3omMepsl (CTpYKTYypHast, reoMeTpuueckas (1uc-
TpaHc-uzomMepust). KpaTHOCTh XUMHUYECKOH CBSI3U.

[TonsTue o pyHKIMOHANBHOI rpynme. [IpuHIKIEl KiaccuUKauyu OpraHuyecKUX COeAMHEHUH.
MesxyHapoiHasi HOMEHKJIATypa ¥ IIPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIMHEHUN.

IIpakTH4yeckue 3aHATUSA

Homenknarypa opraHn4eckux COeTUHEHHUH OTAEIbHBIX KIacCOB (HACHIIEHHbIE, HEHACBILCHHbIE
U apOMaTHUYECKUE YTIIEBOJOPO/IbI, CIIUPTHI, PEHOIbI, alIbJIETHU b, KETOHBI, KAPOOHOBBIE KUCIIOTHI
u 1p.) CocTaBieHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJI OpraHU4YECKUX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Yys UX HAa3BAaHUS M0 CUCTEMATUUYECKON HOMEHKIaType. PacueTst
npocreinielt GopMyibl OpraHMYECKOW MOJIEKYJIIbl, HCXO/S U3 3JIEMEHTHOI0 cocTaBa (B %).

Tema 4.2. CBoiicTBa
OPraHMYecKux
coeInHEeHnH

OcHoBHOE coaepKaHue

20

Teopernueckoe o0y4enue

16

DU3BNKO-XUMHUUECKHE CBOMCTBA OPTaHUYECKUX COCTMHEHUM OTACIIBHBIX KJIAacCOB (0OCOOCHHOCTH
KJIaccu(pUKauu 1 HOMEHKIIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUH psii U 0011ast popMmyia;
n30Mepus; PU3NUECKHE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CITIOCOOBI TIOYUICHHUS ):

— OpCACIIbHBIC YTTICBOAOPOIbI. FOPCHI/IC METaHa KaK OJWH N3 OCHOBHBIX HCTOYHHKOB TCIlJIa B
MMPOMBIINIJICHHOCTH U GBITy. CsoiicTBa NPpUPOAHBIX YTJIICBOAOPOAOB, HAXOXKIACHUEC B IIPUPOAC U
MMPUMCHCHHUC aJIKAHOB

— HEMIPCACIbHBIC 1 apOMATUYCCKUC YTIICBOJOPOIBbI. HOJ’II/IMepI/ISaHI/IFI OTHJICHA KaK OCHOBHOC
HaIpaBJICHUE €TI0 UCITIOJIb30BaHUs. FopeHI/Ie AllCTUIJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO
IJIaMCHH JJI1 CBApPKU U PE3KU MCTAJIJIIOB,
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— KUCIIOPOJICOAepKAIINE COCTUHEHHUS (CTIUPTHI U IPOCThIE APUPHI, (EHOIBI, aTbIETUIBI 1
KETOHBI, KaApOOHOBBIE KUCIOTHI M UX MPOU3BOAHEIC). [IpakTHueckoe MpuMeHEeHNnEe STUIICHTIIUKOJIS,
riunepuHa, penona. [Ipumenenne popmanpaernia, aneTaabAeruia, YKCyCHOH KHCI0ThL. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT. MOIOIIHME CBOWCTBA MbLIIA;

— a3zoTcoacpKamunue COCAMHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 6CJ'IKI/I).

Knaccudukanus u 0coOeHHOCTH OpraHU4ecKuX peakiuil. Peakunonnsie neHTpol. Pagukansl.
[lepBoHavasibHbIC TOHATHUS O THIAX U MEXaHU3MaX OPraHUYECKUX PEaKIIMid.

IIpakTHyeckue 3aHATHS

Pemenue nenouex npeppaiieHuil Ha T€HETHYECKYIO CBSA3b MEXK/Y KllacCaMH OPraHUYeCKUX
COEJIMHEHUH C COCTaBIEHUEM HAa3BaHUIN OpraHMYECKUX COAMHEHUH 110 TPUBUAIBHOMN UM
MEX1yHapOJAHOM CHCTEMaTHYeCKO HOMEHKIAaType. Perienre pacueTHbIX 3a7ad 0 ypaBHEHUAM
peaKUMi C y4acTHEeM OPraHUYeCKUX BELIECTB.

JlabopaTropHble 3aHATHUS

JlabGopaTtopHast pabota «IlomyueHue 3TuiieHa U U3y4EHUE €r0 CBONCTBY.

[TonydyeHue 3THUIICHA M3 3TAHOJIA B J1A0OPATOPUU M U3YYCHUE er0 GU3NICCKUX U XMMUYCCKHUX
cBoiictB. CocTaBJICHHE PEaKIUi TIPUCOSTNHEHUS M OKHCIICHUS Ha IpUMepe dTHiieHa. Pemenue
pacyeTHBIX 3a]a4 C UCTIOJIb30BaHUEM TNIOTHOCTH ra30B MO BOJOPOJY U BO3IYXY.

Tema 4.3.
Oprannyeckne
BeleCTBAa B
JKH3HENeATEeJbHOCTH
YyeJIoBeKa.
IIpousBoacreo n
NpUMeHeHue
OpPraHu4ecKux
BELLEeCTB B
NPOMBINLICHHOCTH

OcHoBHOE CoACPKAHUEC

Teopernueckoe o0yuenune

buoopranunueckue coenunenus. [Ipumenenue u 6uonorndeckas posb yrieBoaoB. OKHUcIeHne
YTJIEBO/IOB — UCTOYHUK SHEPTUHU )KUBBIX OpraHu3MoB. O01acT NPUMEHEHUsI aMUHOKHUCIIOT.
[IpeBparenus O0enkoB nuiy B opranusme. buonornueckue pynkuuu 6enkoB. buonornyeckue
¢GbyHKIUY xHupoB. Ponb opraHndeckoit XMMHUY B pellIEHUH MpooJieM MUILEBOi 0e301acHOCTH
HyxnenHoBBIE KMCIIOTBI: cOCTaB U CTpocHHE. CTpoeHne HyKIeOTHI0B. COCTaB HYKJICHMHOBBIX
kucnot (AHK, PHK). Ponb HyKJI€HMHOBBIX KHCIOT B XKHU3HEIACSATEILHOCTH OPraHU3MOB.

[Tpou3BOICTBO OpraHUYECKUX BEUIECTB: MPONU3BOACTBO METAHOMA, IepepadboTka HedTH.
[TonuaTHIIeH KaK KPYITHOTOHHAXHBIN ITPOAYKT XMMUYECKOT0O ITPOU3BOACTBA. [IpuMeHeHne
stuiieHa. [Iporn3BOACTBO M MPUMEHEHNE KaydyKa U PE3UHBI.

CuHTeTHYECKHE M NCKYCCTBEHHBIE BOJIOKHA, UX CTpOeHHUe, CBOMCTBA. [IpakTnueckoe
WCIIOIh30BaHNE BOJOKOH. CHHTETUYECKUE TIIICHKH: U3OJISIIIUS JJI POBOJIOB, MEMOPAHBI TSI
OTIPECHEHHUSI BOJIbI, 3aIIUTHBIE TUIEHKH ISl aBTOMOOUIIEH, MIaCThIpU, XUPYPTUUECKUE TTOBSI3KHU.
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HoBble TeXHOI0rMN JaNbHENILIET0 COBEPLICHCTBOBAHUS IIOJUMEPHBIX MAaTEPUAIIOB.

Ponb oprannveckoil XuMHUH B PEIICHUN TIPOOJIEM YHEPTeTUUECKOM 0€30MacCHOCTH, B Pa3BUTHH
MEJULIUHBI, CO3aHIUU HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPTUHU (ATbTEPHATUBHBIC
HCTOYHUKHU YHEPTHH).

IIpakTHYecKkne 3aHATHS 2
Pemienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI 110 COCTABICHUIO XUMHUECKUX PEAKIIUM, 2
OTPAXKAIOIINUX XMMHUYECKYIO0 aKTUBHOCTh OPraHMUYECKUX COCAMHEHUH B pa3InYHbIX Cpeaax
(mpupOaHBIX, OMOJIOTUYECKUX, TEXHOT€HHBIX ).
KonTposbHnas pabora 3 | CTpyKTypa M CBOMCTBAa OPraHU4eCKUX BellecTB. 2
Paspean S. Kunernyeckue 1 TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX 12 OK 01
peaxkuuit OKO02
Tema 5.1. OcHOBHOe coiep:KaHue 4
Kunernueckue Teopernueckoe o0yuenue 4
3aKOHOMEPHOCTH Xummnueckue peakiun. Kinaccupukanus XUMHUECKUX PEeaKkLnii: 1o pa3oBOMY COCTaBY
NMpoTeKaHusi (roMOreHHbIE ¥ TeTEePOTreHHBIE), IO UCIIOJI30BAHUIO KaTalu3aTropa (KaTaIuTUYECKUE U
XHMHYECKHX PEAKIUi | HeKaTATUTUICCKHE).
CKOpOCTb peakiiy, e 3aBUCUMOCTh OT pa3IMyHbIX (PAKTOPOB: MPUPOJIBI PEArMpYIOLINX BEIIECTB,
KOHIIEHTPALlMH pearupyrolrx BellecTs, TeMnepatypsl (npasuio Bant-I'odda), miuomanu
pPEaKIMOHHOM MOBEPXHOCTH, HaJIM4Us KaTtaiau3aTopa. Poib kaTann3atopoB B IpUpoOIE U
IIPOMBIIIJIEHHOM IIPOU3BOICTBE.
DHeprus akTUBallMU. AKTUBUPOBaHHBIN KomIuieke. KatanuzaTops! u katanus. Ponib
KaTaJn3aTOpPOB B MPUPOE U MPOMBIIIIIEHHOM IPOU3BOJCTBE
Tema 5.2. OcHOBHOe coep:kaHue 8
TepMoguHaMHuuecKkue Teopernueckoe o0yuenue 4
3aKOHOMEPHOCTH Knaccugukaius XuMHUECKUX peakluii: Mo TerioBomy 3¢ dexry (sx30Tepmuueckue,
NMPOTEeKAHUSA SHIOTEPMUYECKHE), TT0 0OpaTuMocTu (0OpaTuMble u HeoOpaTumble). TeroBbie A (HEeKTh
XHMHYECKHX Peakuil. | xuMuueckux peaknuit. Tepmoxumudeckue ypasHeHus. OOpaTuMOCTh peakifuii. X MMHYECKOe
PasHoBecue pPaBHOBECHE U €T0 CMEIEHUE MO/ IeUCTBUEM PA3INYHBIX (PAaKTOPOB (KOHLIEHTPALIUS PEareHTOB

XHMHMYECKHX peaKkuuid

WM MIPOJYKTOB PEaKIuy, IaBJIeHe, TEMIIepaTypa) s CO3/1aHusl ONTUMAJIbHBIX YCIOBUN
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MPOTEKAHU XUMUYECKHUX IIPOLIECCOB.
[Tonsitre 06 sHTANBNNY U 3HTponUU. DHeprus [ nooca. 3akon ['ecca u cneacTus u3 Hero. Pob
CMEIICHUS PABHOBECHS B TEXHOJOTHYECKHX MPOIeccax

I[IpakTnyeckue 3aHATHS

[Tpunuun Jle Illarense. BiusHue pa3nuyHbix GakTOpOB HA U3MEHEHHE PABHOBECHS XMMHUUECKHUX
peaKkIui.

3aKOH JCUCTBYIOIMIMX MAacC U KOHCTAHTA XUMHUYECKOI0 paBHOBecHs. PacueTsl paBHOBECHBIX
KOHIICHTPAIIUH pearupyroiX BEIICCTB U MPOAYKTOB peakiuii. PacueTs! TemuioBoro s dexra
peakuuu.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3a]aHNI HA TpuMeHenue npuHiuna Jle-Illarense mis
HaXO0X/ICHUS HAIIPABJICHUS CMEILIEHUSI PABHOBECUSI XMMHUECKOHN peakliuy U aHaiu3 (pakTopos,
BIIMSIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECHUSI.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «/3yueHne BIMAHUS Pa3IUUHBIX (AKTOPOB HA CMEIIEHHE XUMUYECKOTO
PaBHOBECHSI».

HccnenoBanue BIUSHUS U3MEHEHUS KOHIICHTPAIIMH BEILECTB, PEAKIIUU CPeJlbl U TEMIIEPATyphl HA
CMeEIlleHNEe XMMHUYECKOTo paBHOBecusl. CpaBHEHHE MOJIyYEHHBIX PE3YyIbTaTOB C TEOPETUUECKU
IIPOTHO3UpYEMBIMH Ha ocHOBe npuHiuna Jle [llarense

Pazneu 6. JlucnepcHbie CHCTEMBI 10
Tema 6.1. Ilucniepcusie OcHoBHOE coaep:xaHue 8
cucTeMbl M (paKTOPBI MX Teopernyeckoe o0yueHue 6

YCTOMYHUBOCTH

Hucnepcusbie cucteMbl. Komnonaneie cucteMbl. ICTUHHBIE paCTBOPBHI.

PactBopenue kak gusuko-xuMudeckuit mporecc. PactBopbl. CriocoObI MPUTOTOBIICHUS
pactBopoB. PactBopuMocTs. MaccoBast 107151 paCTBOPEHHOr0 BeliecTBa. [IpenensHo nonycTumMele
KOHIIEHTPAIIUU U UX UCTIOJIh30BAaHUE B OLIEHKE PKOJIOTUUYECKOM 0€30MacHOCTH.

Knaccudukanus qucnepcHsIx cucteM Mo coctaBy. CTpoeHue U pakTopbl YCTOHYHBOCTH

AUCTICPCHBIX CUCTEM. PacnosnaBaHue HCTUHHBIX pacTBOPOB, KOJIJIOMJHBIX PAaCTBOPOB U

OK 01
OK 02
OK 07
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rpyboaucnepcHbix cucreM. CTpoenne MuLeIuibl. PaccenBanue cBeTa mpu NpoX0oXKICHUN
CBETOBOTO ITy4YKa Yepe3 ONTHYECKH HEOTHOPOAHYIO cpeny (3¢ dexra Tunmas).

HpaRTn'{ecmle 3aHATHUSA

Pemenue 3amay Ha IPUTOTOBJICHHE PACTBOPOB.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUK HA TUCIIEPCHBIC CUCTEMBI,
HCIIOJIb3yeMbIC B OBITOBOM M MPOU3BOJICTBEHHON JEATEIHHOCTH YEJIOBEKA, C TIO3UITUN
9KOJIOTHUYECKON O€30IaCHOCTH MOCIEACTBUN U TPAMOTHBIX PEIICHHUH MPOOJIeM, CBSI3aHHBIX C
XUMUEH.

Tema 6.2. UccienoBanue
CBOWCTB AU CIEPCHBIX
CHCTEM JJI uX
HICHTH(PUKAUAN

OcHoBHOE€ CoAcCpKaHUuEC

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota «IIpuroroBieHue pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 33AaHHOMN (MOJISIPHOI ) KOHIIEHTPAIIMH (C TPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEAEIICHUE CPEebl BOJAHBIX PACTBOPOB.

Pa3zpen 7.

KauecTBeHHbBIE Pe€aknuu oﬁﬂapyme}mﬂ HEOPraHuvIe€CKUX U OPraHuvIeCKuxX BeuleCTB

12

Tema 7.1. O0Hapy:keHue
HEOPraHUYeCKUX
KATHOHOB U AHHOHOB

OcHoBHOE€ CoACpPKAHUEC

HpaKaneCKne 3aHATHUSA

KayecTBeHHBIE XUMUUECKUE PEAKIIUH, XapaKTepHbIe JIIsl OOHApYKEHUsI HEOPraHUYECKUX BEIIECTB
(xaTHOHOB M aHMOHOB). CocTaBieHNEe YpaBHEHUH peakiuii oOHapykeHus kaTnoHoB [-VI rpynm u
aHMOHOB, B T.4. B MOJIEKYJISIPHOM U MOHHOHU (opMax.

Peakiiun oOHapy)XeHUsI HEOPraHUYECKHUX BEIIECTB B peallbHbIX 00bEKTaX OKpY’KaroIlel cpebl.

JlaGopaTopHble 3aHATHUS

ObHapyxeHue HeoOpraHWn4ecKuX BemecTB (kaTuoHOB [-VI rpymnm winmu aHnoHOB) ¢
HCII0JIb30BAHNEM Ka4ECTBEHHBIX aHAJTUTHUUECKNX PEaKLIUM.

JIaGopartopHas paboTa Ha BBIOOD:

1. JTaboparopHas paboTa «AHaTUTHYECKHE peaKIuu KaTHOHOB I-VI rpymm».

[TpoBeeHue KaueCTBEHHBIX peaKLuil, NCIIOIb3yEMBIX JUIsl OOHAPYKEHUS KATUOHOB | rpymiiel
(xanusi, HaTpUs, MarHus, aMmmoHus), 11 rpynnsl Ha npumepe 6apwus, III rpynmnel — cBuna, [V
rpynmnsl — agtoMuHus, V rpynnsl — xenesa (11 u I1I), VI rpynnst — Hukens. Onucanue
HaOJII0AAEMBIX SIBIICHUH U COCTaBJIEHUE XMMHUYECKUX PEaKLUH.

OKO01
OKO02
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2. JlaboparopHas paboTa « AHAIUTUYECCKUE PEAKIIUA AaHUOHOBY.

[TpoBeeHne KaueCTBEHHBIX PEaKIUil, HCIOIb3yEMBIX JIUIsl OOHAPY)KEHHUSI aHHOHOB: KapOOHaTa,
docdara, cynehara, cynbhuaa, HUTpara, xjaopuaa u ap. Onrcanue HaOIIOJAEMBIX SIBICHUNA U
COCTABJICHUE XMMHUYCCKHX PEaKIHii

Tema 7.2. O0HapykeHUe
OpPraHu4ecKuX BellecTB
OT/1eJIbHBIX KJIACCOB C
HCNOJb30BAHUEM
Ka4eCTBEHHBIX PeaKiui

OcHoOBHOE co/lep:KaHue

I[pakTuyeckue 3aHATHS

KayecTBeHHBIC XUMUYECKUE PEAKIIUH, XapaKTepHbIE ISl OOHAPYKEHUS OTACIBHBIX KJIACCOB
OpPraHUYECKUX COEAUHEHUN: (DEHOIIOB, allbJIETUI0B, KpaxMalla, YKCYCHOW KHCIIOTbI, aMUHOKHUCIIOT
u ap. Jlenatypanus OeiaKoB Ipy HarpEBaHUU, LIBETHHIE pEeaKLUU OEJIKOB.

CocraBiieHrEe KaYeCTBEHHBIX peaklnii 0OHAPYKEHHUSI OPraHUYECKUX COEIMHEHUIN OTIENIbHbIX
KJIaCCOB.

JlaGopaTopHble 3aHATUSA

OObHapy>keHue OpraHuYeCcKUX COeIUHEHUN OTJEIbHBIX KIIACCOB.

JlaboparopHast paboTa Ha BEIOOD:

1. JTaboparopHnast pabota «KauecTBeHHBIC peaKlMK Ha OTACIbHBIC KJIACCHI OPTAaHUYECKUX
BeuiecTBy». IIpoBeieHne KaueCTBEHHbBIX PeaKIuii, UCIOJIb3yEeMBbIX 1Ji1 OOHApYKEHUS
OpPTaHUYECKUX BEUIECTB PA3IUYHBIX KIacCOB: (DEHOIIOB, AJIbJIETHAOB, KpaxMaia, yKCYCHON
KHCIIOTHI, aMUHOKHUCIIOT, 0elIKOB | Jip. Onucanue HaOII0AaeMbIX SIBICHUN U COCTaBICHUE
XUMHYECKHUX PEAKIIMA U/UITH CXEM.

2. JlabopartopHas pabota «KauecTBeHHBII aHATN3 OPTraHUYECKUX COSIMHEHUN 10
(GYHKIIMOHATIBHBIM TPYIIIIaM).

HpOBe}IeHI/Ie KAQYCCTBCHHBIX peaKHHI;'I, HCIIOJIB3YEMbBIX IJIA paCIiO3HaBaHUA OPTaHUYCCKUX
BCIIIECCTB OTACJIIBHBIX KJIACCOB I10 (bYHKHI/IOHaJ'IBHBIM rpymmnam: Ha mpuMepe aMUHOKUCIIOT U
KapOOHOBBIX KHCIIOT, CIIUPTOB U (DEHOJIOB, aJIbJIETHI0B U KETOHOB. Omnucanne HaOII01aeMbIX
SIBJIEHUU U COCTABJIEHNE XUMUYECKHAX peaKHI/II\/'I /WA CXEM.

IIpodeccnoHaIbLHO-OPHEHT

HPOBAaHHOE cojiepikaHue (CoAepKaHue NMPUKJIATHOTO MOAYJIA)

Tema 8.1.
Xumus B ObITY H
NMPOU3BOACTBECHHOM

OcHoBHOe cogepkaHue

IIpakTHYecKkHne 3aHATHA

DKonoruyeckas 6e30MacHOCTh MMOCIEACTBUI OBITOBOM M MTPOU3BOACTBEHHOM J1EATEIEHOCTH

A~ O O O
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JesITeIbHOCTH YeJIOBeKa | YelIOBEeKa, CBA3aHHAs C MepepadOTKOM BEIIECTB; MOMCK U aHAJTN3 XUMUYECKOH HHPOpMAaLIUU 13
Pa3IMYHBIX UCTOYHUKOB (Hay4yHast U yueOHO-Hay4YHas TUTEpaTypa, CPeICTBA MaCCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue).

Keiicol (¢ yueTtom Oymymieit mpodhecCHOHATBHON ASSITEILHOCTH) Ha aHaIN3 HH(GOPMAITUHU O 2
IIPOU3BOJICTBEHHON JESATENIHOCTH YeJIOBEKa, CBS3aHHOM C MepepaboTKOM U MOTy4eHUEM
BELIECTB, a TAKXKE C IKOJIOTHYECKON O€30MaCHOCTHIO.
3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHHs KeHCOB (BBICTYIUICHUE C TIPE3EHTAIIUEH )
IIpomMe:xxyTouHasi aTTecTalUs MO JUCHUILIMHE (IK3AMEH)
Bcero 98
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3. YcaoBusi peaju3anum nNporpaMMbl 001eoopa3oBaTebHON JUCITUNIMHBI
3.1. TpeGoBaHUSI K MUHUMAJBLHOMY MaTePUATIbHO-TEXHHYECKOMY 00ecredeHuIo

Jlis  peanm3anuu  MPOTpPaMMbl  TUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI  CIEIYIOIINE
CIIeIMAJIbHBIE TIOMEIICHHS: YyYeOHbI KaOWHET XUMHUHM W/WIA y4eOHOM XUMHYECKOU
1abopaToOpUH.

O6opynoBanue yaeOHOTO KaOnuHeTa (HarJsIHbIC TOCOOMS): HaOOPhI MAapOCTEPKHEBBIX MOIeeH
MOJICKYJI, MOAETH KPUCTALTMUECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB W/WIN
KOJUICKIIUHA TIOJMMEPOB; KOJUICKIMS TOPHBIX IOPOJ W MHUHEpalioB, Tabiuia MeH/eneesa,
yueOHble (rIbMBI, HU(POBEIE 00pa30BaTENbHBIC PECYPCHI.

TexHn4eckue cpeacrea Oﬁy‘leHHﬂ:
KOMIIBKOTCp C YCTPOﬁCTBaMH BOCIIpOMU3BCACHUA 3BYKA, MPUHTCP, MYIbTUMCIHA-IIPOCKTOP C
OKpPaHOM, MyanHMeﬂHﬁHaﬂ AO0CKa, YKa3Ka-MIpe3CHTECP I HPCSCHTaHHﬁ.

Oo6opynoBanue Jaboparopuu 1 padounx Mect JadopaTopHuu:

MEH3YPKH, MMUIETKU-KAMEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, MPEIMETHBIE U MOKPOBHbBIC
CTCKJIa, IUIAHIICTHI JUISl KamleNbHBIX peakiuid, QUIbTpOBaJIbHAs Oymara, IPOMBIBAJIKH,
CTEKJISIHHbIE TPOOMPKU, PE3UHOBbIE MPOOKHU, (OHAPUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC
MajJO4YKH, IITATUBBI YISl MPOOMPOK, MEpPHbIE IWIMHAPHI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU
nenutenbHble uHApudeckue (50-100 mut), ctynku ¢ mecTukoM, (aphopoBbie YallKH,
NUHIETHI, GUIBTPHI OyMaXkHbI€, BaTa, Mapiisd, YacOBbIE CTEKJIa, SJEKTPOIUIUTKY, TabopaTopHbIe
IITAaTUBBI, CIUPTOBBIE TOPENKH, CHUYKH, TpUOOp s MOJy4YeHHs] ra3oB (WM TpoOHpKa C
ra300TBOAHON TpPYyOKO#), nepkaTenud AJisi TPOOHPOK, CKISIHKH [UIsl XPAaHEHUS PEaKTHBOB,
pa3faTtodHble JOTKH; XuMudeckue ctakansl (50, 100 u 200 M); mmaTeny; MHHIIETHI; TUTeIbHbIC
LIMMIBI; CEKYHAOMEpHI (TaliMepbl), MepHble pooupku (Ha 10-20 mur) u mepHbIe KouObI (25, 50,
100 u 200 mut), BoastHast 6aHs (MM TEPMOCTAT), CTEKJISTHHBIEC TTAJTOYKH; KOHUYECKHUE KOJIOBI JIJIst
tutpoBanus (50 u 100 mu1); mHAMKATOpPHBIE MOJOCKM Juis omperneneHuss pH u cranpaprtHas
MHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIM UHIMKATOp; nuneTku Ha 1, 10, 50 mu (uau go3atopsl Ha
I, 5 u 10 mm), OwopeTkd A TUTPOBAaHUSA, MenuuMHCKHe Immpuisl Ha 100-150 Mo,
nabopaTopHbIE W/WIN aHATUTUYECKUE BeChl, pH-MeTpsl, CymmiapHbIN mKad, u Ap. 1adopaTopHOE
o0opyoBaHue.

3.2. UuopmannoHHOe o0ecniedeHre peajin3aluu NporpaMmbl

1. N.T". Xomuenko. O6mas xumus. - M.: Hoas Bora - OHUKC. 2015
2. Tabpuensun O.C., OctpoymoB W.I'. Xumusi: y4eOHUK Ji CTYAEHTOB CPEIHHUX
npodeccHoHaNbHBIX Y4eOHBIX 3aBeieHui, M.: M3natenbckuil meHTp «Akamemus»-2017.

3. Epoxun 1O0. M., Kosanera WM. b.Xumus nmna mnpodeccuit u crenuaaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiieil: ydeOHUK A CTYA. YUpexIeHUH cpen.
npo¢. odpazoBanus. — M., 2014.

3.2.2. OCHOBHBIE 3JIEKTPOHHbIE U31aHUA

1. http://chemistry.ru
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2. https://www.chem.msu.su/rus/elibrary/ (3aexkTpoHHast OubIMOTEKA O
XUMUH).

3. wWww.lseptember.ru (veronudeckas rasera «Ilepsoe ceHTIOP).
4. WWW.NI[.IU (kypHAn « XUMUS 1 KH3HBY).
5. WWW.chemistry-chemists.com (snexrponnsiit sxypHan «XUMHKH 1 XHMHAS).

3.2.3. JlonoJHUTEIbHbIE HCTOYHUKH (1pU He0OX00UMOCU)

1. INa6puensu O. C., JIvicoBa I'. I'. Xumus. TecTsl, 3a1a4u U yNpaKHEHUS:
yue0. mocobue st CTyJ. YIpexaAeHUu cpell. mpod. oopazoBanus. — M., 2014.

2. N. T. Xomuenko. O6mas xumusi. COOpHUK 3a1a4 U yIIPaKHESHUH.

3. H.JLI'munka. O6mas xumus. [Ipaktukym. Yue6noe nocooue mis CI1O. —
N3patensctBO «HOpaiiTy», 2019.

4, H.JILI'muaka. OOmas xumusa. 3amadv W yOpaKHEHUsA. Y4eOHo-

npaktuueckoe mocodue st CI1O. U3marenscrBo «tOpaiiTy», 2019.
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4. KOHTPOJIb U OLIEeHKA Pe3yJibTATOB OCBOCHHUSA 00111€00pa30BaTeIbHOM
AUCHHUILINHBI

KoHTpomb U oLleHKa pe3ysbTaTOB 00y4EHHs OCYILECTBIIAETCS MIPENOAABATENIEM B
npoliecce MPOBEACHHS MPAKTUYECKHUX 3aHATHI U 1a00paTOPHBIX paboT, TECTUPOBAHMUS, a TAKKE
BBINOJIHEHUS 00YYaIOIIMMHUCS MHIMBUAYAJIBHBIX 3aJJaHUH, IPOEKTOB, UCCIIEJOBAHUH.
Pe3ynbpTaThl 00y4eHus ONpenesnstor, 4To 00yyaroIuecs 10JHKHbI 3HaTh, IOHUMATh U
JIEMOHCTPUPOBATH 0 3aBEPIICHUH N3YUEHHs TUCLIUILIMHBI.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHMS y4eOHOM AMCHUILIMHBI
UCTIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPONPUATHI, MPEICTABIISAIONIas COO0H KOMIUIEKC y4eOHBIX
MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yiabTaTaMu OO0ydeHHUs M C(HOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeamerHsble pe3ynbraTsl o aucuuiuinae) u I'OC CIIO.
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Mopnyas / Pa3nen

Ne PesyabraT 00yuenus OueHo4HbIC MepONIPUATHS OK
[ Tema
| | OcHoBHOI1 MOAYJIb
1 | Pa3nen 1. dopmympoBaTh 6a30BbIe
OcHoBbI MOHSITUS U 32AKOHBI XUMHUH
CTpoeHust
BelllecTBA

1.1 | Crpoenne atoMoB | COCTaBIATh XMMUYCCKHE 1. Tect «CTpoeHHE aTOMOB OK 01
XUMHUYECKHUX bopMyIibl COeAMHEHUI B XUMHYECKHX 3JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUU CO CTEIEHbIO | IPUPOIA XUMUUECKON CBSI3UY. 2.
npupoa OKHCJICHUS] XUMUYECKIX 3aauu Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXO/IS U3 XUMHYECKHUX HOopMYIT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX COEMHEHU

ANEKTPOOTPUIIATENHHOCTH | (OKCHIOB, CYJIb(UIOB, TUIPHUIOB
U T.I1.).

1.2 | [lepuoguueckuii | XapakTepu3oBaTh [IpakTHKO-OpHEHTHPOBAHHbIC OK 01
3aKOH M Ta0JHIIa | XUMUYECKHE SJIEMEHTHI B | TEOPETUYECKUE 3aJaHUSI Ha OK 02
J.W1. MenpeneeBa | COOTBETCTBUHU C UX XapaKTepU3alUi0 XUMHUIECKHX

MOJIO’KEHUEM B AJIeMeHTOB: «MeTalmu4ecKkue /

NEePUOANYECKON CUCTeME | HEMEeTaJJINYeCKHe CBOMCTBA,

XUMHUYECKHUX JIEMEHTOB ANIEKTPOOTPHULATENLHOCTD U

.. Menneneesa CPOJICTBO K DJIEKTPOHY XUMHUYECKHUX
AJIEMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
MI0JIO)KEHUEM B IIEPUOANYECKON
CHUCTEME XMMHUYECKHX IEMEHTOB
JI.. MeHnaeneeBa.

2 Paznea 2. CocraBasarb ypaBHenuss 1 | Konrpoannas padora
XuMnueckue CXeMbl XUMHYECKUX «CTpoeHue BelecTBa
peakuuu peakumii U XUMHYECKHue

peakuumw»
2.1 | Tunet CocTaBisiTh peakuu 1. 3amaun Ha OK 01
XUMUYECKUX COEIMHEHU S, Pa3JIOKEHNS, COCTaBJICHHE YPaBHEHUM
peaxiui oOMeHa, 3aMeIleHus, peaKuui:

OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
U peaxIuu
KOMILJIEKCO0Opa3oBaHus (Ha
npuMepe
TUAPOKCOKOMILIEKCOB

— COCJIMHEHMSI, 3aMEIIICHUS,
pasnoxeHus, o0OMeHa 1
peakuuii ¢ yaactTueMm
KOMITJICKCHBIX COCTUHEHU I
(na mpumepe
THPOKCOKOMIUIEKCOB
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ATIOMUHHUS U [ITHKA) C
y4acTHEeM HEOPTraHHYECKUX
BEIIIECTB

QATIOMUHHUS U [IHHKA);

— OKHCITUTENBHO-
BOCCTaHOBUTEIJIbHBIX PEaKInuit
C HCIOJIb30BaHHEM METO/1a
AJIEKTPOHHOTO OalaHca;

— C y4acTHeM KOMIUIEKCHBIX
coeIMHEeHUH (Ha mpuMepe
THIPOKCOKOMILIEKCOB ITUHKA
Y aJTIOMUHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOIYKTa
peaKuu COCTUHEHUS;
MacCOBOH M 00EMHOM JIOJTH
BBIXO/Ia MPOJYKTa PEAKIIUU
COCJIMHEHUS OT TEOPETHUECKU
BO3MOXHOT'0; 00BEMHBIX
OTHOIIICHHI Ta30B;
KOJINYECTBEHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIICCTB U MTPOTYKTOB
peakiu; Maccel (00beM,
KOJINYECTBO BEIICCTBA)
IPOJIYKTA PEaKIMH, €CITU OIHO|
U3 BEIECTB JIaHO B BHJIE
pacTBopa ¢ OmpeeIeHHON
MAacCOBOM A0JIeH
PacTBOPEHHOTO BEIIECTRA.

2.2 | Dnexrpomutndeck  ast| COCTaBISITh YpaBHEHHS 1. 3aganus Ha cocraBnenue | OK 01
JUCCOLaIus Y| XUMHYECKUX PEaKIIu MOJIEKYJISIPHBIX M HOHHBIX
WOHHBIN 0OMeH MOHHOTO OOMEHA C Y4aCTHEM | peaKIuii ¢ y4acTHEM OKCHJIOB,
HEOPraHWYECKUX BEILIECTB KHCJIOT, OCHOBAaHHI M COJICH,
WOHHBIX PEAKIUN TUAPOJIM3a
COJIEH, YCTAHOBJIEHUE
MU3MEHEHUS KUCIOTHOCTH
cpensl. 2. JlabopaTtopHas
paborta «Peakiuu ruapoIn3a
3 Pazgean 3. Crpoenne u | UcciienoBaTh cTpoeHue U KonTposabHas pa6ora
CBOMCTBA cBOiicTBa Heopranmuyeckux | «CBoMcTBa
HEOPraHu4ecKux BellecTB HEOPraHUYeCcKHX
BellecTB BellleCTB»
3.1 | Knaccuduxarus, Knaccugunuposatsb 1. Tect «Homenknarypa u OK 01

HOMEHKJIaTypa U

HCOPTaHNYCCKHUE BCUICCTBA B

Ha3BaHUC HCOPTraHNYCCKUX
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CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

COOTBETCTBHUH C UX
CTPOCHUEM

BELIECTB UCXO/I U3 UX
XUMHUYECKON (HOpMYJIIbI UITU
COCTaBJICHUE XUMUYECKOU
(dbopMyIibl HCXOAS U3
HA3BaHUS BEIECTBA 110
MEXKIYHAPOIHOW UIIH
TPUBUAIILHOU
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MaccoBO# 1011 (Macchl)
XUMHUYECKOI0 JIeMEHTa
(coenunenus) B MOJIEKYIIE
(cmecn).

3. l[IpakTudeckue 3a1anus Mo
KJ1accu(pukanmm,
HOMEHKJIAType U XUMUYECKUM
(dhopMyIilaM HEOPTraHHYECKHUX
BEIIECTB PA3JIMYHbIX KJIACCOB.
4. [IpakTuyeckue 3aaHus Ha
orpezeeHue XUMUYECKOH
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUAA
XUMHUYECKOH CBSI3U U TUIIA
KPUCTAJUIMYECKOU PELIETKH.

3.2

Dduznko-xuMHuecKue
CBOMICTBA
HEOPraHUYECKUX

YcranaBiuBaTh
3aBHCUMOCTh (PM3HUKO-
XUMHUYECKUX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHHUA aTOMOB U
MOIJICKYJI, a TAKKC THIIA
KPUCTAJUIMYECKON PELIETKH

1. Tect «Ocobennoctu
XAMHUYECKHX CBOMCTB
OKCHJIOB, KUCJIOT,

OCHOBaHUM, aM(POTEPHBIX
TUAPOKCUIIOB U CONEM».

2. 3amaHus Ha COCTaBIIEHHE
YPAaBHEHUH XMMUYECKUX PEAKIIUNA
C y4acTHeM IPOCTHIX U CIIOKHBIX
HEOPTaHUYECKUX BEIICCTR:
OKCHI0B METAJUIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JICMECHTOBR;
HEOPTaHMYECKUX KHUCJIOT,
OCHOBaHUH M aMPOTEPHBIX
CUIPOKCHIOB, HEOPTaHUYECKHUX
CoJIeH, XapaKTePU3YIOIINX UX
CBOICTBA U CIIOCOOBI ITOTyYEHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOpETUYECKUE 3aJaHus Ha
CBOIICTBA U TIOJTYYCHHE
HEOPTaHUYECKUX BEIIECTB.

4. JTaboparopnas paboTa
«CBoMCcTBa METAIIOB U

HCMCTAJIIIOB)».

OK 01
OK 02
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3.3 | IlpousBoacTBO O6ocHoBbIBaTh 3HaueHue U | [IpakTHko- OK 01
HEOPraHUYECKUX IIPUMEHEHHUE opueHTupoBaHHble 3ananus | OK 02
BELIECTB. 3HAUEHNUE U | HEOPIaHUUYECKUX BEILECTB B | IIO COCTABIICHUIO
IpUMEHEHHE B OBITY U | OBITOBOI U XUMHUYECKUX PEaKLUi C
Ha MPOU3BOICTBE IIPOM3BO/ICTBEHHOMN y4acTHEM HEOpraHMYecKuX

JeSITEIbHOCTH YEJIOBEKAa UX | BEILECTB, UCIOIb3yEMBbIX JJIs
(bU3UKO-XMMUYECKHMHU UX UACHTUDUKALMY U
CBOWCTBaMHU IPOMBIIIJIEHHBIX CIIOCOO0B
MIOJIyYEHUS.
Pa3znen 4. Ctpoenue u | HccienoBarb cTpoeHue U KonrponsHas pabora
CBOMCTBA CBOMCTBA OPraHUYECKUX «CtpoeHue U cCBOMCTBA

4 OpPraHUYECKUX BELIECTB OpPraHMYECKUX BEIIECTB)»
BEIIECTB

4.1 Knaccudukanms, Knaccudumuposars 1. 3agaHus Ha coCTaBlIEHUE OK 01
CTpOEHUE U OpraHHWYecKHe BEIeCTBa B Ha3BaHUIl OpraHUYeCKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEJIMHEHUI 110
OpPraHUYECKUX CTpPOEHUEM TPUBUAIBHON WK
BELIECTB MEKTYHapOAHOMN

CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3agaHusi Ha COCTABJICHUE
HOJIHBIX U COKPAILEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BEIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajaun Ha omnpezeneHue
npocreien GopmyIibt
OpraHNYeCKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOTO
coctaBa (B %).

4.2 CBolicTBa YcTaHaBiIuBaTh 1. 3agaHus Ha coCTaBlIEHUE OK 01
OpPraHUYECKHUX 3aBHUCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKHAX OK 02
COECIMHEHU I XUMHYECKHX CBOWCTB peakumii ¢ yuacTuem

OpTraHN4YC€CKUX BECIICCTB OT
CTPOCHHUA MOJICKYJI

OpraHWYECKHUX BEIIECTB HA
OCHOBaHHMH UX COCTaBa U
CTPOEHHS.

2. 3amaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peaKkLuil, WITIOCTPUPYIOIIHUX
XHUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHHU3MOB
MPOTEKAHUS TAHHBIX
peaKkuuii 1 TeHETUYECKOU
CBSI3U OPTaHUYECKHUX
BEILECTB Pa3HbIX KJIACCOB.
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3. PacuerHble 3a1aun 1o
YPAaBHEHUSIM pEaKLUil C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JlTaboparopnas pabota
«[Tonyuyenue sTuiieHa u
M3YYEHUE €TI0 CBOMCTBY.

4.3 | Oprannueckue O6ocHoBBIBaTh 3HaueHue U | [IpakTuko- OK 01
BEILIECTBA B IIPUMEHEHNUE OPIraHUUECKUX | OpUeHTUpoBaHHbIE 3a1aHus | OK 02
KHU3HEIEATEIbHOCTH BEIIECTB B OBITOBOW U 10 COCTABJICHUIO
YyenoBeKa. IIPOU3BOCTBEHHOMN XUMUYECKUX PEAKLUH C
[Ipou3BoacTBO U JIESITEJIbBHOCTH YEJIOBEKA UX | y4aCTUEM OPIaHUYECKUX
MIPUMEHEHUE (bU3UKO-XUMHYECKUMU BEIIECTB, UCIOJIb3YEMBIX JJIs
OpPraHUYECKUX CBOIicTBaMH UX UJECHTU(PUKALUU B OBITY
BEIIECTB B Y TIPOMBIIIUIEHHOCTH.
MIPOMBIIIJICHHOCTH

5 Pazgen S. UccnenoBats paBHOBecHE U | 3elieHre 3a/1a4 Ha
Kunernueckue u CKOPOCTb XUMHUYECKUX OIpe/IeNIEHNE CKOOCTH
TEPMOJIMHAMUYECKUE | pEAKLIHI peaKkuuii U CMEKILICHUS
3aKOHOMEPHOCTH paBHOBECHS
MPOTEKAHUS
XUMHYECKHUX PEaKIIHii

5.1 | Kuaernueckue HccnenoBars BiIusiHUE 1. Jlaboparopnas padorana | OK 01
3aKOHOMEPHOCTH KOHIEHTPALUHU BBIOOD: OK 02
MIPOTEKAHUS pearupyroIuux BeIecTB 1 — «Ornpenenenue
XUMHUYECKUX PEaKIMi | TeMIepaTypbl Ha CKOPOCTh 3aBHCUMOCTH CKOpPOCTHU

XUMHUYECKHUX PEAKIIUi peaxkuy OT KOHIIEHTPaI’
pearupyroux BEeIECTBY;
— «Onpenenenue
3aBHCHUMOCTH CKOpPOCTHU
peaKuuyu OT TEMIEPATYPBD».
2. [IpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (pakTopos,
BIIUSIIOLINX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU
peaxkuu.

5.2 Tepmogunamuueckue | MccnenoBaTe BIHsIHUE 1. 3agauu Ha pacyeTsl OK 01
3aKOHOMEPHOCTH VW3MEHEHUS KOHILICHTPALUU TEII0BbIX 3((HeKTOB OK 02
MIPOTEKAHUS BEUIECTB, PEAKIIUU CPEIbl U | XUMHUUECKUX PEaKIHi U

XUMHYECKUX PEAKIIUH.

PaBHoBecue
XUMHYECKUX PEaKIUi

TEMIIEPATypPhl HA CMELICHHE
XUMHYECKOT'O PaBHOBECHUS

OTIpeieNIeHUe TUTIA PEAKIHH
(mo TermoBomy 3 dexTy:
9K30- U SHJO0TEPMUYECKHE).
2. IIpakTuko-

35




OpPUEHTHPOBAHHBIE 3a1aHUS
Ha TPUMEHEHUE MPUHITUIA
Jle arense nis
HaXOKJICHUS HAIpaBJICHUS
CMCIICHHS PABHOBECHSI
XHUMUYECKON peaKkiuu U
aHanu3 (HaKToOpoOB,
BJIMSIFOIIIUX HA CMEIIICHUE
XMMUYECKOTO PaBHOBECHSI.
3. JlabopatopHas paborta
«M3ydeHue BIHUSHUA
pa3nuYHbIX (PAKTOPOB HA
CMEIICHHE XUMUYECKOTO
PaBHOBECHSI.

Paznen 6. lucnepcHbie
CHUCTEMEI

Hccnenosath JAUCIICPCHBIC
CHCTCMbI

peleHure 3a7a4 Ha COCTaB
pacTBOpOB

6.1 Hucnepcubie cucteMbl | Paznmnyath HICTUHHBIE 1. 3agaun Ha npurorosnenue | OK 01
1 (aKToOpbI UX pacTBOpPBI, KOJIJIOUIHbIE pacTBOpPOB. OK 02
YCTOMYHBOCTH pacTBOpHL U 2. [IpakTuko-

rpy0oicIIepCHbIE CUCTEMBI | OPUEHTHPOBAHHBIE

Ha OCHOBE XUMHUYECKOT0 pacyeTHble 3aJJaHUs Ha

HKCIIEpUMEHTA JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBON U
IIPOU3BO/ICTBEHHOMN
JIeSITEIbHOCTH YEeJIOBEKaA.

6.2 | UccnenoBanue HccnenoBath pusuko- JlaGopatopHas pabora — OK 01
CBOMCTB JUCIIEPCHBIX | XUMHUYECKHE CBOMCTBA IIpurorosnenue pacTBOpOB;

CUCTEM pa3INYHbBIX BUI0B
JUCIIEPCHBIX CUCTEM

7 Pazgen 7. HccaenoBaTs cBOMCTBA
KayecTBeHHbIE OpPraHUYECKUX U
peakuuu HEOPraHMYECKUX BEIIECTB C
0oOHapyKEeHHS HCIIOJIb30BaHUEM
OpPraHUYECKUX U Ka4eCTBEHHBIX PEAKIINI
HEOpPraHUYECKUX
BELIECTB

7.1 | OGHapyxeHue HccnenoBath kauectBeHHble | 1. JlabopaTtopnas pabora (Ha | OK 01
HEOPraHUYECKUX peaKkuy HEOPraHUYECKUX BBIOOD):

KaTHUOHOB 1 aHUOHOB

BE€IICCTB

— AHaJINTUYECKUE pEeaKLun
kaTnoHoB [-VI rpymm;

— AHaJINTUYECKUE pEeaKLUn
AHUOHOB.

2. IlpakTuueckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHMI
peakiuii oOOHapy>KEeHHS
kaTnoHoB [-VI rpynm n
AHUOHOB, B T.4. B
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MOJIEKYJIIPHON U HOHHOU
dhopmax.

7.2 | O6HapyxeHue HccnenoBath kauectBeHHbIe | 1. JIaboparopHnas padora (Ha | OK 01
OpraHUYECKUX peakIMK OPraHUYECKUX BEIOOD):
BEILIECTB OT/ACJIbHBIX COCIMHEHUH OTJIEIbHBIX — KauecTBennsbie peakuuu Ha
KJIACCOB C KJIACCOB OTJIEIbHBIE KIIACChI
HCIIOJIb30BaHUEM OpraHUYECKUX BEIIECTB;
KaueCTBEHHBIX — KavectBenHsblil ananus
peakuuii OPraHMYEeCKUX COCTUHEHUH
10 (yHKIIMOHAIBHBIM
rpymnmnam
I  IlpuknagHoil MOAYJIb
8 Paznen 8. OreHuBaTh IOCIEACTBUA 3ammura Keiica (¢ yueToM
XuMmus B OBITY U OBITOBOM U Oymymen
IIPOU3BOJCTBEHHOMN IIPOU3BOJCTBEHHON npodeccuoHanbHOM
NEeSATEeTbHOCTH JIeTeTLHOCTH YeJIOBEKa C JIeATETLHOCTH
YeJIoBeKa MO3ULIMIA SKOJIOTUYECKON
0€301acHOCTH
Xumus B ObITY U OneHuBaTh NOCIEACTBUS Keiic (¢ yuerom Oynymieit OK 01
MPOU3BOJCTBEHHOMN OBITOBOM U npodeccnoHanbHOM OK 02
NEATEIbHOCTHU MPOU3BOJACTBEHHOM JIeATEITLHOCTH ) OK 04
YyeJoBeKa JIEATEIIbHOCTH YEJIOBEKA C Bo3MoxHbBIE TEMBI KEHCOB: OK 07

HO3UIUU DKOJIOTUYECKOU
0e30macHOCTH

1. [Torennenue kIuMara u
BBICBOOOK/ICHHE T'a30BbIX
THIPATOB CO THA OKEaHa.

2. Bynyime MaTepuabl ist
aBHWa-, MallIMHO- U
npUOOPOCTPOCHUSI.

3. HoBbie maTepuaisl 1jist
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENLHBIX MPETapaToB
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5. KOHTpOJIbHO-0LIEeHOYHBIE CPeICTBA.
JAnddepenuupoBanHblii 3auet

Utoroass arrectansi MO AWCHUIUIIMHE «XUMHS»  OpoBoAMTCS B (opme
muddepenmpoBanHoro 3adera DenepanbHbIi TOCYAAPCTBEHHBI 00pa30BaTeIbHBIN CTaHIAPT
cpenHero npogecCHoHaIbHOr0 00pa30BaHus MO CHEUAIBHOCTH

1. PaGouass  mporpamma  y4eOHOW  AMCHMIUIMHBI  «XUMHS» IS

CHEIHNAIbHOCTH CpeIHero NpodeccuoHaIbHOro 00pa3oBaHus

[leqpr0 WMTOrOBOM AaTTECTALMU 110 JUCHUIUIMHE «XUMHUS» SIBISETCS ONPEACIICHUE
COOTBETCTBUSI YpPOBHS KadecTBa IOArOTOBKH cryieHTa denepanbHOMYy TIoCyAapCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHAAPTy B 4acTu ['ocynapcTBEHHBIX TPEOOBAHUH IO XUMHH

3ajayaMy UTOrOBOM aTTECTALlMU SIBJIAETCS MPOBEPKA CIAEAYIOINUX YMEHUN U 3HAHUM:

3HATH/TIOHUMATh:

* Baxuelilne XUMUYECKHE TIOHSATHUS: HU30TOIBI, ATOMHBIE OPOUTANM, AIOTPOIMHS,
WU30MEpHs, TOMOJIOTHS, DJIEKTPOOTPHUIATEIIBHOCTh, BaJICHTHOCTb, CTENEHb OKHCJICHUS, THIIbI
XAMHYECKUX CBSI3€i, HWOHBI, BEIIECTBA MOJIEKYJISIPHOIO M HE MOJICKYJSIPHOTO CTPOCHHS,
MOJIIpHAsl KOHIIEHTpAlMsl pacTBOpa, CUJIbHBIE U Cla0ble AJIEKTPOJIUTHI, THAPOIU3, TEILIOBOU
3¢ (deKT peakuu, CKOPOCTh XMMHYECKOH, KaTallu3, XHMHYECKOE PAaBHOBECHCE,

* OCHOBHBIE TEOPUHU XMUMHH: CTPOCHHE aTOMa, XUMHUYECKHE CBSA3H, JIEKTPOJUTUUECKON
JIUCCOLIMAIMU, CTPYKTYPHOT'O CTPOEHHUSI OPTaHUYECKUX COETUHEHHI;

* BenecTBa u MaTepuaibl, MIMPOKO UCIIOJIb3YEMbIE HA MTPAKTUKE: OCHOBHBIE METAJUIbl U
CIUIaBbI, CEpHasi, COJIsIHAsA, a30THAsI M YKCYCHAs KHUCJIOTHI, LIEJIOYM, aMMMAK, METaH, JTWICH,
aleTuiieH, O€H30J1, CTEKIIO, IEMEHT, MUHEpaJbHbIe YI0OpeHHsI, OCH3UH, KUPbI, MbLIIa, TJIIOK03a,
caxapo3a, KpaxMajl, KJI€T4aTKa MCKYCCTBEHHBIE BOJIOKHA, Kay4yK, IIJIJaCTMACCHI.

YMETB:

* Ha3pIiBaTh: BEUIECTBA MO «TPUBHAIBHO» U MEKAYHAPOIHON HOMEHKIIATYPE;

* Onpenenarb: BaJIECHTHOCTh U CTEIIEHb OKUCJIEHUS! XUMUYECKUX 3JIEMEHTOB, 3apsi/l NOHA,
W30MEPHI M TOMOJIOTM pA3JIUYHBIX KJIACCOB OPraHUYECKHUX COCIUHEHUW, OKHUCIUTENIb |
BOCCTAHOBUTEJb B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUX;

* XapakTepu30BaTh: S- U P- JIEMEHTHI MO HX IMOJOKEHUIO B MEPUOJHYECKON CHUCTEME
DIIEMEHTOB; OOIMEe XWMHUYECKHE CBONCTBA METaNIOB M HEMETAIUIOB W MX BaKHEUIINX
COEIMHEHUI; XMMUYECKOE CTPOCHUE U CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCIMHEHU;

* OOBSACHATH: 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS, MPUPOIY
00pa3oBaHUsl XUMHUYECKOUN CBSI3HM, 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKIIMH OT Pa3TuIHBIX
(bakToOpoB, CMEIIEHUE XUMUYECKOTO PAaBHOBECHS MOJ] BO3ACHCTBHEM BHEUTHUX (DaKTOPOB;

* BBITIOJIHATS XUMUYECKUN SKCIIEPUMEHT: TI0 TIOJYUYEHUIO U PACIIO3HABAHUIO BAXKHEUIIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

* Mcnonb30BaTh NMpuOOpPETEHHBIE 3HAHKUS U YMEHUSI B MPAKTUYECKOMN JCATEIHHOCTU U B
ITOBCETHEBHOW KU3HH.

Tabnua 5. Kpurepum oueHku OuennBaembie
Kpurepun KOMIIeTeHLIUH
OIICHUBaHUS Y POBHH
AesITeJIbHOCTH
1 y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBONCTB,
MIPOIIECCOB B JaHHOI NMpodeccuoHaTbHON
JIEATEIIbHOCTH Y BBIITOJIHEHUE JIEUCTBUI C OMOPOM OK2 0K 4
(c mojCcKa3KoM).
2 CaMOCTOSITEJIbHOE BBITIOJIHEHUE 10 TTaMSITH OK 4

TUIIOBOI'O JCHCTBUS
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3 MPOAYKTUBHOE JEHUCTBHE, T.€. CO3AAHUE
ITOpUTMa JESITEILHOCTHA B HETUIIOBOW CUTYalMKU
HA OCHOBE U3YYEHHBIX PAHEE TUIIOBBIX JEHCTBUM.

0 - npu3HaK He MpOosIBUIICA
1- npu3HaK YaCTUYHO MPOSIBUIICS
2- IpU3HAK MPOSBUJICS B IIOJTHOM 00BEM

Onenka YPOBHA TOATOTOBKH

Kpurepuu onenku

muddepeHIMpoBaHHOTO 3aUeTa Gasu BepGATBHBII aHATOr
(oTmeTKa)

OtcyTcTBUE OMKUOOK B padote,. PaboTta BhINoHEHa B 5 OTAMARO

[TOJIHOM 00BEME.

be3 TOMOTHUTENbHBIX MOSCHEHUH (YKa3aHHIA)
I/ICHOJ'II)?;YIOTCSI HABBIKHU U yMeHI/IfL

Bce 3aaHus BBIMOJHEHBI aKKYPAaTHO U COTJIACHO
YKa3aHHBIM Tpe6OBaHI/I$IM.

/laroTcst rpaMOTHBIE OTBETHI Ha TIOCTABJICHHBIC BOIPOCHI.

PaboTa BBIIIOJIHEHA B IIOJTHOM OOBEME. 4 xopotuo

HaBbiky 1 yMeHUs, TIOJTyYSHHBIC TIPU NU3YICHUN
TUCITUIUIMHBI, HE MOTYT OBITh UCIIOJb30BaHbI O€3
TOITOJIHUTENLHBIX [TOSICHEHUM.

[Tpu BBIIOJHEHUHU PaOOThI JOMYIICHBI HECYIIIECTBCHHBIC
OIINOKH B CXEMaXx.

PaboTa BBIMOIHEHA B MTOJIHOM 00bEME, HO COIEPIKUT 3 YAOBICTBOPHTEILHO

rpyOble ooy HaBblky 1 yMeHUs, IOJTy4YEHHBIE ITPU
M3y4eHHH JUCLUIUIMHBL, HE MOTYT ObITh HCIOJIb30BaHbI O€3
[TUTENIBHBIX JOIOJHUTENBHBIX TOSICHEHUM.

Iloxa3aHbl OrpaHUYEHHBIC 3HAHUS IIPEAMETA IIPU OTBETE Ha
BOITPOCHI.

PaboTa colepUT MPUHLIUIHAIBHBIE OMINOKH ( 2 HEYAOBACTBOPHTEILHO

repenyTaHbl HOHATHUSN HE COOTBETCTBYIOT TPEOOBAaHUSAM U
T.11.). OTCYTCTBYIOT 0a30BbI€ IIKOJIbHbIE 3HAHUS.

PaboTa oopmiieHa kpaitHe HEOPEKHO.

[Toxa3bIBacTCs HE3HAHME NTPEAMETA IIPU OTBETE HA
BOITPOCHI, OTPAaHUYECHHBIN CJIOBapHbIN 3anac. SIBHO
BBIPAKCHHAS] HEYBEPEHHOCTh B OTBETAX U JEHCTBUSIX.

14 - 12 6amna — «5»;
11 -9 6anna — «d»;

8 — 5 bamnoB - «3»
Menee 5 0amIoB — «2»

1.4. llepeyenn 3axanuii 1uddepeHUPOBAHHOIO 3aUeTa

1.OnexTponuTuyecKkas JuccoIays BEIEeCTB ¢ MOHHOM U MOJISPHONU KOBAJIEGHTHOM XUMUYECKOMN
CBA3BIO.

2.Peak1yst HOHHOTO OOMEHA U YCTIOBHS UX MPOTEKAHUSI.

3.0OKcupl, UX Kaaccu(UKaIus 1 XUHMHIECKHE CBONCTBA.
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4.0OcHoBaHus, UX KJIacCU(pUKAIUI U XUMHUYECKUE CBOMCTBA B CBETE MPEACTaBICHUN 00
AIIEKTPOJINTUYECKON JUCCOLUALINH.
5.Kucnotsl, ux knaccudukanus u XuMudeckue cBorictsa B ceete TO/I.
6.Comnu, ux Kraccu(uKauu 1 XUMHYECKUE CBOMCTBA B cBeTe TO/I.
7.CKOpPOCTh XUMHUYECKON PEAKLIUH, €€ 3aBUCUMOCTh OT PA3JIMYHBIX YCIOBUU.
8.00paTuMoCTh XUMUYECKOH peakinyu. XUMUYECKOE PaBHOBECHE U YCIOBHUS €r0 CMEIICHUSI.
9.OKUCANTENHO-BOCTAHOBUTEIbHBIE PEAKIINH.
10.Ileproanueckuii 3aKOH U NEPUOANYECKAs] CUCTEMA XUMHUECKUX d1eMeHToB [I.11.
MeneneeBa B CBETE€ CTPOCHHS aTOMA.
11.Buabl XUMHAYECKON CBI3H.
12 .Knaccudukanusi XAMAYECKHX PEAKIIHA.
13.00mue cBOHCTBa HEMETAIUIOB, OCOOCHHOCTH CTPOCHUS UX aTOMOB.
14.Beicmine KucaopoaoCcoaepKalne KUCIOThl XUMUYECKUX 3JIEMEHTOB TPETHEr0 MEpUoa, Nx
CBOMCTBA U CPaBHUTEIIbHAS XapAKTEPUCTUKA CBOUCTB.
15.Bonopoansie coeAMHEHUSI HEMETAJUIOB. 3aKOHOMEPHOCTH B U3MEHEHUHU UX CBOMCTB B CBSI3U C
MOJIO’KEHUEM XMMHUYECKHUX JIEMEHTOB B Iepuoauyeckoit cucreme . M.Menneneena.
16.0061ue cBoiicTBa METAILJIOB, 0COOEHHOCTH CTPOCHHS UX aTOMOB.
17.XapakTepucTriKa METAJUIOB [IEPBOW I'PYMIIbI TJIABHOM MOATPYIIIBI, 0COOEHHOCTH CTPOCHUS UX
aTOMOB.
18.XapakTepucTrika METaJUIOB BTOPOI IPYIIIBI [NIABHON OJATPYIIIIHI.
19.Bbicuine OKCUAbl XUMUYECKHUX JIEMEHTOB TPETHErO Mepruoaa. 3aKOHOMEPHOCTH UX COCTAB B
CBSI3M C IT0JIO)KEHUEM XMMHUUYECKUX 3JIEMEHTOB B IEPUOIUUYECKON CUCTEME.
20. XKene3o — MojI0KEeHUE B IEPUOANUECKON cucTeMe XuMHuueckux anemeHnToB J[.M1.Menneneena,
CTpOEHUS aToMa, PU3NYECKHE CBONCTBA, XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.
21.Teopust cTpoeHUs1 OPraHUYECKUX COETMHEHUI. 3HaUYEHUE TEOPUU ISl pa3BUTHUS HAYKU.
22.M3omepust OpraHMueCcKuX COSIUHEHUN €€ BUIBI.
23.IlpenenbHble yraeBoasl. MeTaH, €ro cocTaB, CTPOEHUE, XMMUYECKUE CBOMCTBA.
24 1lukionapaduHbl, UX CTPOCHUE, CBOICTBA, HAXOXKACHUE B IPHPOJIE.
25.9TUNoBbIE YIIIEBOABI, X CTPOEHHUE, CBOMCTBA IMOIYYEHHSI U UCIIOJIb30BaHUS B OPraHU4YECKON
CUCTEME.
26.JlMeHOBBIE YTIIEBOBI, UX CTPOCHHE, CBOMCTBA, IOJYYEHHUS U IPAKTUYECKOE 3aJaHUE.
27 ITpupo/iHble HCTOUYHUKH YIIIEBOJIOPOAOB: ra3, HePTh. Vcronp30BaHNe UX B KAUYECTBE TOIUIMBA
Y B XUMHUYECKOM CHHTE3E.
28.AueTuiieH, ero CTpO€HNE U CBOWCTBA, MOTYyYEHHUS U IPUMEHEHHUSI.
29.beH30H, €ro CTpOEHNE, CBOWCTBA, IIOJIYyYEHUS U IPUMEHEHUS.
30.IIpenenbHble OAHOATOMHBIE CIIMPTHL, UX CTPOEHUE, CBOMCTBA M IIPUMEHEHHUSI.
31.®eHoun, ero cTpoeHME, CBOMCTBA U IPUMEHEHUH.
32.11pobaemsl 3a1IUThl OKPYXKAIOIIEeH Cpeibl.
33.Anbpaeruipl, UX CTPOEHUE, CBOWCTBA U MIOJYyYEHUE, IPUMEHEHHS.
34.KapOoHOBbIE KUCIIOTHI, UX CTPOEHUE, CBONCTBA, IPUMEHEHUS.
35.2Kupsl, ux cTpoeHHe, CBOMCTBA, CIOCOOBI TEXHUUECKOH repepaboTKH.
36.Yr1ieBosl: onpeaeneHus, KiaccupuKarus, HaX0XACHUE B TIPUPOJIC.
37.I'1r0K03a, €€ CTpOEHUE, CBOMCTBA U IPUMEHEHHUE.
38.1emmrono3a. CTpoeHne MOEKYI, GU3NIECKHUE U XUMUIECKHUE CBOMCTBA, TPUMEHEHNE.
39.Kpaxmain, HaxoxkaeHue B npupoe. IIpaktnueckne 3HaueHne, THIPOIN3 KpaxMasa.
40.AMMHOKHUCIIOTHI, UX CTPOCHHE U XUMUYECKHUM COCTAaB.
41.benku — ux nonumepsl. [lepBudHas, BropudHasi ¥ TpeTHUHAs CTPYKTypa 6enkoB. CBoiicTBa U
O6uonorudeckre GyHKINN OETKOB.
SAJAHUSA TEKYIIUX KOHTPOJIBHBIX PABOT 110 PA3JIEJIAM JIJISI ONEHKU
OCBOEHWSI YMEHUI U YCBOEHUS 3HAHUN
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KonTpoasnas padora
no TeMe «OCHOBHbIE MOHATHS M 3AKOHbI XUMHUH)
| BapuanT
1. B npuBenennom nepeuyne xumudeckux Gopmyn COz, P, AgCl, F2, K2CO3 npeobnanator:
a) [Ipoctrie BemiecTBa;
0) CioXHbIE BEIIEeCTBa.
2. BanentHocts (I) Meb UMEET B COCTUHEHHUSIX
a) Cu20; 6) CuSOg4; B) CuO; r) Cu(OH)a.
3. YcTaHOBUTE COOTBETCTBHUE:
A. HNOs a) Oxceup;
B. Ca3(PO4)2 6) Kuciora;
B. SO3 B) OcHOBaHwus;
I'. Fe(OH)3 ) Comb.
1. CO2
4. YcTaHOBUTE COOTBETCTBUE:
A. NazS + PbCl2— PbS + 2NaCl
b. P20s + H,O — 2HPO3
B. 2Li + 2H20 — 2LiOH + H2T
I. 4HNO3 — 4NOT + 2H20 + O, T
a) Coenunenue; 6) Paznoxenue; B) 3amenienue; r) OOMeH.
5. BepHo, paccraBieHbl KO3()PUIMEHTHI B YyPaBHCHHH:
A. 3KOH + H3PO4 — K3PO4 + 6H20
b. Fe + CuSO4 — Cu + FeSOq4
B. 2A1(OH)3 — 2Al,03 + 3H20
6. OTHOCUTEIBHAS MOJIEKYJIsipHasi Macca BemecTtsa PHa. ..
7. Xumudeckue GopMysibl IPOIYKTOB PEaKIuU
H2SO4 + AI(OH); —»
8. MaccoBas noJis cepbl B coequHeHusx SOz COCTaBIIsIeT:
a) 50 %; 6) 0,5 %; B) 20 %; 1) 10 %.

Il Bapuanrt
1. B npuBenennom nepeune xumuueckux Gopmyn Fe, CaCOs, Hz, MgO, Br, npeobnanaror: a)
[TpocTsie BelecTBa;
0) Ci1o)XHBIE BEIIECTBA.
2. BanentrHocts (I1I) xene3o umeeT B COEAMHEHUSX:
a) Fe203; 6) Fe(OH)2; B) Fe(NO3)2; 1) FeO.
3. YcTaHOBUTE COOTBETCTBHE:
A. Al;,O3 a) Okcup;
B. Al2(SO4)36) Kucnora;
B. NaOH B) OcHoBanus;
I'. H2S 1) Comnb.
. N2Os
4. YCTaHOBHUTE COOTBETCTBUE:
A. Fe + CuSO4 — Cu + FeSOq4
b. 2Fe(OH)3 — Fe;03 + 3H20
B. Na;0O + H,O — 2NaOH
I'. Ca(OH)2 + 2HCI — CaCl, + 2H20
a) Coenunenue; 0) Paznoxenue; B) 3amenienue; r) OOMeH.
5. BepHo, paccraBieHbl KOAPGUIIMEHTH B ypaBHEHUU:
A. 4P + 502 — 3P20s
b. Fe(OH), + 2H,SO4 — FeSO4 2H,0
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B. Nas$ + PbCl, — PbS{ + 2NaCl

6. OTHOCHTENBbHAS MOJIEKYJIsIpHAs Macca BemecTsa COx...
7. Xumudeckue GopMyIIbl MPOTYKTOB PEAKIIMH

T Fe03 + Ha'!

8. MaccoBast nois Mequ B coenuHeHuax CuO cocTaBiseT:
a) 80 %; 6) 20 %; B) 0,8 %; 1) 40 %.

KonTpoasnas pabora
| BapuanT

3amanne Ne 1
Ornpenennute BAIGHTHOCTh XUMUYECKUX AJIEMEHTOB 110 (hOpMYyJie COCTUHCHMS:

a) CrOs; 6) MnOg2; B) AsHz; 1) N2Os; 1) HF.

3amanue Ne 2

Pacnpenenute mo kiaccaM ciieayroye BEIECTBa:

Cynbdat Maraus, ruipokcu Kanblus, okcua yriaepoaa (IV), okeun cepol (IV), hocdhopnas
KHCIIOTa, XJIOpHU cepedpa, okcu uHKa, xnopun xenesa (I11), cynsdar meau, yropraas
KHUCIIOTa, TUIPOKCU] KaIHsl, HUTPAT KaJIbIusl.

3ananue Ne 3

CocTaBbTe ypaBHEHHE PEAKIUH, C TOMOIILIO0 KOTOPBIX MOXHO OCYIIIECTBUTD CJIEIYIOIIHNE
MIPEeBPAICHUS:

Cu — CuO — CuClz — Cu(OH)2 — CuSO4

3amanue Ne 4

PaccraBpre K03 punmeHT M ONIpenenTuTe THI PEaKIIH:

Fe (OH)z — Fe203 + H20

P+ 02— P20s

Fe203 + H2SOs — Fe2(S04)3 + H20

H3PO4 + Ca (OH)2 — Caz(POa4)2 + H20

3amganue Ne 5
Paccuuraiite maccoByto gomto ¢ocdopa B okcune docdopa (V).

Il BapnanT

3amanne Ne 1
Omnpenennute BaICHTHOCTh XUMUYECKUX PJIEMEHTOB 10 (hOpMysie COeTUHEHUS:

a) PHs; 6) B2Os3; B) Mn207; 1) SnO2; 1) HBr.

3ananue No 2

Pacnipenenute no kiaccam Cleayromye BeIecTBa:

Oxcua meau (IT), runpokcua Kanusi, cepHasi KUCIIOTa, THAPOKCH] ATIOMUHMSA, HUTPAT KalblKs,
OpOHOBOJIOPOIHAS KUCIIOTA, THAPOKCU IIMHKA, okcu xjopa (VII), azoTHast kucnora, kapooHaT
HaTpHsL.

3amanue Ne 3

CocTtaBbTe ypaBHEHHUE PEAKIIHiA, C TOMOIIBIO KOTOPHIX MOKHO OCYILIECTBUTH CIIEAYIOIINE
TIPEBPAIICHHS

C — CO2 > NaxCO3 —» CO2 — CacO3
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3amanue Ne 4

PaccraBbre K03 PpULIMEHT U ONIpeenTuTe TUI PEaKIIH:
H3sPO4 + Ca (OH)2 — Cas(POa4)2 + H20

Al (OH)z: —» Al03 + H.0

SO3 + ZnO — ZnSO4

Al + H2SO4 — Al2(SO4)s + H2

3ananue Ne 5

Paccuuraiite MmaccoByro 01110 cepbl B okcujie cepsbl (V).

HNTorosasi KOHTpoJIbHasI padoTa
1 BapuanT

1. DnexTpoHHast KOHGHUTypaIHst BHEIIHEH 000JI0YKH rajoreHa:
1) 4S%4P3, 2) 4S24P°, 3) 4S%4P3, 4) 4S24P%,

2. Kakoii u3 MNEPCUUCIICHHBIX 9JICMCHTOB UMCCT HaI/I6OJ'IbI_HI/Ie HEMETAIUIMYECKHUE CBOMCTBA?
1)P, 2) S, 3) Se, 4) As.

3. MexkiaccoBasi ©30MepHs XapakTepHa JUI:
1) H-OyTaHa u 2-MeTrnponana, 2) 1-xjgoprporana u 2-XJI0prnponaHa,
3) Oyrena-2 u nukinoOyrana, 4) Oyrena-1 u OyreHa-2.

4. buononumep, NOCTPOECHHBIN U3 OCTATKOB B-TII0K03bI 3TO:
1) 6enkwu, 2) kpaxMmad, 3) IEIUTI0JI03a, 4) HYKJIEHHOBBIE KUCIIOTHI.

5. Onpexnenure cyMmMy KO3(QQHUIMEHTOB B ypaBHEHUN PEAKLIUU:
KMnO4+H2S04+FeSOs- MnSO4+ Fez(S04)3+K2S04+H20: 1) 19, 2) 22, 3) 28, 4)36.

6. Kak cmectutcs paBaoBecue B peakunu CaCOz(T) - CaO(1)+CO2(r)-Q npu yBenndeHnn
Temneparypsl? 1) BIpaBo, 2) BI€BO, 3) He CMeCTUTCS, 4) He 3HalO.

7. Kakuie u3 HUKe TPUBEICHHBIX BEIIECTB CIIOCOOHBI JaBaTh PEAKIIUIO CEPeOPSHOTO 3epKaa.
HasoBuTe mosry4eHHbIe BEIIECTBA.
1) CeH120s, 2) C2HsOH, 3) 6yranans, 4) HCOOH.

8. Mexny 01MHAaKOBBIMU HEMETaJIaMU 00pa3yeTcs CBA3b:

1) nonHas, 2) BogopojHasi, 3) KOBaJCHTHAsI HEMOJIApHas, 4) KOBaJIEHTHAs! MOJISIpHAasl.
9. BasleHTHOCTB aTOMa yIJIepo/ia HE paBHA YETHIPEM B MOJIEKYJIaX:

1) CHa, 2) CO, 3) C3sHs, 4) C2He.

10. Yron mexay SP-rubpunasiMu opoutansmu pasen: 1) 180°, 2) 120°, 3) 109°28, 4)90°.

11. HopmanbHbIii OKTaH # 2,2,4 — TPUMETUIINEHTAH SBJISIOTCS U30MepaMu JJisi KOTOPBIX
XapakTepHa:

1) u3oMepus yriepogHoro cKeneTa, 2) u30MepHs MOJ0KEHHUS 3aMECTUTES,

3) MmexxiiaccoBast u3omMmepus, 4) IPOCTPaHCTBEHHAs! U30MEPUSI.

12. [Tony4eHnue OENTKOB U3 AMUHOKHUCIIOT — 3TO PEAKITHUS:
1) romononuMepu3anuu, 2) COnoJINMepr3aIui, 3) TOMOIOJIUKOH/ICHCAIIHH,
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4) COTIOTMKOHICHCAITUH.

13. CKoJIbKO CTPYKTYpPHBIX H30MEPOB MOXKET CYIIECTBOBATh B coenquHeHnu coctaBa C3HoN
1)2,2)3,3)4.

14. K cunpHBIM 3J1€KTPOJINTaM OTHOCSITCS
1) H3PO4, 2) H2COs3, 3) H2S, 4) NaOH.

15. Ilpu cxxuranuu 1 moas CoHz Beigensercs 1350 k/[x. Kakoe konmnuectBo Q BbIEIsACTCS MPU
cxurannn 1v° CoHa (1.y.)
1) 2350 x]Ix, 2) 40227 x [k, 3) 60267 x/[x.

2 BapHMaHT

1. DnexTpoHHast KOHGUTYpaIHsI BHEIIHEH 000JI0YKH MIEIOYHOTO METaJlIa:

1) 4S2, 2) 4S%4P1, 3) 30'4S?, 4) 4St.

2. BogopoaHoe coeiMHeHHE AIeMEHTa, aTOM KOTOPOTO COJAEPKHUT 34 MPOTOHA:
1) BH, 2) OHs, 3) OH2, 4) OHa.

3. M30Mepust OI0KEHMS 3aMECTHTENS XapaKTepHa JIJIs:

1) H-OyTaHa u 2-MeTrinponana, 2) 1-xjaoprporana u 2-XJI0prponaHa,

3) Oyrena-2 u uukiaoOyrana, 4) Oyrena-1 u OyreHa-2.

4. buononumep, MOCTPOCHHBIN U3 OCTATKOB 2-TJIFOKO3BI ATO:

1) 6enkwu, 2) kpaxmad, 3) HEJUTI0J103a, 4) HYKJIEHHOBBIE KUCIIOTHI.

5. Onpenenure cyMmmy KO3 PUIMCHTOB B yPaBHEHUW PEAKIIHH:
KMnO4+H2SO4+KNO:> - MnSO4+ KNO3 +K2SO4+H20. 1) 17, 2) 21, 3) 28, 4) 36.

6. Kakoe n3mMeHenue napameTpoB OyAeT ClIOCOOCTBOBATh CABUTY XUMHUECKOTO PABHOBECHS
BieBo i peakuun: 2CO( 1)+02(T) - 2CO2(1)+Q?
1) ymensienue koHieHTpauuu COz2, 2) yMeHbIlIEHUE TeMIIepaTyphl,

3) yMeHblIeHUE JaBIeHMs], 4) yBelIUUeHNE KOHIIEHTPAMU KUCI0pO/ia.

7. Mexay KakMMH BEIECTBAMH BO3MOKHA XUMUYecKas peaknus. CoCcTaBbTe ypaBHEHHE.
1) HCl u Ag, 2) CaClou NaOH, 3) FeClz u NaOH, 4) H2SiOs u KCI.

8. Monnas cBsa3b nmeercs B coeauaenun: 1) HaSOa, 2)CuSOs, 3) CCly, 4) C2 HsOH.
9. Yron mexmay SP3 — ruOpuaHbIX opouTaneii: 1) 180°, 2) 120°, 3) 109°28, 4) 90°.
10. M3omepust yriiepoIHOTO CKeeTa XapaKTepHa JIs:

1) H-Oytana u 2-MeTuinpornasa, 2) 1-xyoprnpornasa u 2-XJIOpIpoIaHa,

3) Oyrena-2 u uukiaoOyrana, 4) OyreHa-1 u OyreHa-2.

11. C xakuMu U3 coelMHEHUH Oy/IeT pearnpoBaTh BOJOPOIHOE coeluHEHHE aneMeHTa Ne 34,
CocTaBbTe YypaBHEHUE PEAKIUU.
1) LiOH, 2) CO., 3) H3PO4, 4) NaCl.

12. Peaknust oTIIEIUIEHHS BOJOPO/IA — 3TO PEaKIUsI
1) runpupoBanus, 2) neruipupoBanus, 3) aeruaparanusi, 4) qeraJoreHUpoBaHUsI.

13. O6mas popmysa apeHos: 1)CnHan+2, 2) ChHan, 3) CaHan-2, 4) CaHaone.
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14. B rpynne cBepxy BHU3 YBEIMUHUBAETCH:
1) uyncno ypoBHEMH, 2) YKCIIO BAJICHTHBIX 3JIEKTPOHOB,
3) BbICHIas CTENIEHb OKUCIIEHUS, 4) aKTUBHOCTh HEMETAILIOB.

15. B 500 mut pactBopa coaepxutcs 24,5 HoSO4. KakoBa MomnsipHast KOHIIEHTPAIUS pacTBOpa
H>SO4?

1) 0,1 mons, 2) 0,5 monsb, 3) 0,8 MOIb.

OTBETHI:

No 1 BapuaHnT 2 BapuaHT
124
221
332
432
542
613
71,3,42,3
832
923
1011
1111
1242
1344
1441
1532
Crtpoenue aToma.
Yacrts A.
CocraB aroma, uona. U3oromnnl.

Al. ITopsinkoBbII HOMEP XUMUYECKOTO JIEMEHTA BCEr/la PaBeH ... B 3TOM HOMepe:

1. 4Mciy IPOTOHOB, YUCIIy HEUTPOHOB U UUCITY DJIEKTPOHOB;

1. 4uciy NIPOTOHOB U YUCITYy HEUTPOHOB;

1. 49McIy IPOTOHOB U YHUCITY DJIEKTPOHOB;

1. 4Mcny 37€KTPOHOB U YUCITY HEUTPOHOB.

A2. B xakoMm psily aTOMBI pacCTaBJICHBI B OPSAIKE YBEIIMYEHHSI YUCIIa IPOTOHOB B Ape?

1. 4°Ar 39K SSCI. 1. 40Ar 35cl 39K.
1. *cCl ,4°A’r 39KZ 1. *cCl 139K "‘OAr.’
A3. Homn, B cocTtaBe KoTOporo 9 mpotoHoB, 10 HeHTpoHOB, 10 37EKTPOHOB, UMEET 3apsI:
1. +1; 1. -1, 1. +2; 1. -2
A4. dnpo aToma 112°Na conepkur:
1. 23pulln; 1. 12pulln;
1. 1lpwu12n; 1. 11pu23n.
AS. Atom ¥'Cl conepxut:
1. 17p, 17n, 17¢; 1. 18p, 18n, 18e;
1. 17p,20n, 17e; 1. 17p, 18n, 71e.
A6. ITo 10 21eKTpOHOB COAEPKAT YACTHULIBI:
1. Mg*uF; 1. O*uCr;
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1. NewuP%; 1. OuMg*.

A7. Ecim wactuna N3* mpumer 11Ba 371eKTpoHa, To 06pasyercs
1. N; 1. N°; 1. N; 1. N

A8. XuMruueckoMy 3JIEMEHTY COOTBETCTBYET JIETyuee BOAOPOJAHOE coeHeHue coctaBa RHs.
AIEKTPOHHAs KOHPUrypalys BHEIUTHETO YPOBHS 3TOTO JIEMEHTA!

1. 3s%3ph; 1. 3s%3p% 1. 3s%3p3; 1. 3s%3p°.

A9. [TonoxuTEeNHHO 3apsHKEHHBIN HOH 00pa3zyeTcs B cllydae, KOoraa:
1. oTpuuaTeNbHO 3apsHKEHHBIN HOH OTAAET OJIMH AJIEKTPOH;
1. oTpuuaTeNbHO 3apsKEHHBIM HOH IPUHUMAET OJIMH JIEKTPOH;
1. arTom OTHaeT OJIUH JIEKTPOH;
1. aToM mpUHMMAET OJIMH AIEKTPOH.

A10. VY Oosbliell 4acTH NPUPOJHBIX U30TOIOB:
1. YHCIO MPOTOHOB MPEBBIIIACT YHCIIO HEHTPOHOB;
1.  ducio HEWTPOHOB MPEBBIIAET YHUCIIO IPOTOHOB;
1. 4HCIO HEHTPOHOB PABHO YHCITYy IPOTOHOB, HO HE PABHO YHCITY JIEKTPOHOB;
1. 9HWCIIO MPOTOHOB PAaBHO YHCIY HEUTPOHOB U YHCITY JICKTPOHOB.

CTtpoeHue 3J1eKTPOHHOI 00010UKH.
Al1. MakcuMalibHOE YHCIIO 3JICKTPOHOB, KOTOPOE MOXKET OBITh Pa3MEIIEHO Ha IIEPBOM
AIIEKTPOHHOM YPOBHE, PaBHO — 2-M, Ha BTOpoM — 10-Tu, Ha TpeTbeM — ...
1. 12 1. 14 1. 16; 1. 18.

A12. Uemy MOXxeT OBITh paBHa MAaKCUMAILHOE YHCIIO SJIEKTPOHOB 3p-opOuTanu?
1. 2 1. 4 1. 6; 1. 8.

A13. CKonbKO HECTIAPEHHBIX SJIEKTPOHOB COACPKUT aTOM a30Ta B HEBO30YKICHHOM
COCTOSIHUU?

1. 1 1. 2 1. 3 1. 4.

A14. ATOMBI Cepbl U KHCII0PO/1a UMEIOT:
1.  OOMHAKOBOE YMCIIO AJIEKTPOHHBIX CIIOEB;
1. OIMHAKOBOE YMCIO AIEKTPOHOB BHEUIHETO JIEKTPOHHOTO CIIOS;
1. oaMHaKOBOE YMCIIO IPOTOHOB B SAPE;
1. onnMHaKoOBbIE paANYCHI.

A1S. DnexTpoHHast KOHGUrypalus atoMa GTopa — 3To:
1. 1s%2s22p°; 1. 1s?2s22p*:
1. 1s%2s22pb: 1. 1s%2s?2pd.

A16. CKOJIbKO HECMTAPEHHBIX JIEKTPOHOB UMEET aTOM YTJIEpOJa B COCTOSIHUHI
sp3-rubpuu3armu?
1. 1 1. 2 1. 3 1. 4.

A17.VY aroma xjopa Ha TPEThbeM IIEKTPOHHOM YPOBHE UMEETCS OJIHA S-OpOUTAIIb, TPU
p-opbuTtanu u nath d-opburtaneil. MakcuManbHasi BAIEHTHOCTh XJIOpa paBHA:

1. yetsipewm; 1. cewmu;

1. BoceMH; 1. neBsrum.
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A18. Y Kakoro XMuMHUYECKOTO 3JIEMEHTa BAJIGHTHOCTH B JIETY4eM BOJOPOJHOM COEIUHEHUH
paBHA €ro BAJICHTHOCTH B Ta3000pa3HOM okcuzae?

1. 6op; 1. yrnepox;

1. a3or; 1. xucnopon.
A19. DnextponHas konuryparus 1s22s?2p°3s! coorBercTBYET SnEKTPOHHOM KOHPUrypaIK
aToMma ... B IEpBOM BO30YX/I€HHOM COCTOSIHUU.

1. a3ora; 1. xucnopona;

1. ¢ropa; 1. HeoHa.

A20. Ectu MUHMMAaJIbHAS CTENIEHb OKUCIIEHUS 3JIEMEHTa paBHa — 3, TO €r0 AJIEKTPOHHAS
KOH(HUTypanus:

1. 1s%2s22pb: 1. 1s%2s22p°;

1. 1s22s22p*; 1. 1s22s22p°.

CTpoe}me MPOCTHIX M CJIO’KHBIX HOHOB.

A21. Ecnu noH, uMeronui 3aps +1, npuMeT 4eThIpe JIEKTPOHA, €0 3apsiji CTAHET PaBEeH:
1. +5; 1. +3; 1. -1; 1. -1.

A22. VloH 0HOTO U3 U30TOMOB XUMHUUYECKOT0 3JIeMeHTa uMeeT 17 npoToHoB, 18 snexTpoHos, 20
HEHUTPOHOB. DTO XUMUYECKUH DIIEMEHT:

1. xmop; 1. kammi;

1. cepa; 1. kuciopon.

A23. B pactBope Obl1M 0OHApYKEHBI KATHOHBI, IMEIOITHE B CBOEM cocTaBe 10 JIeKTPOHOB.
DTOT pacTBOp HE 00pa3zyeT ocajka MpH 100aBICHUH IIETOYH. DTO KATHOHBI:

1. wnHarpus, 1. marnusg;

1. nurus; 1. Oepuus.

A24. DnextporHas Gpopmyna, oTobpaxkaromas ctpoerne nona Al¥*, — sro:
1. 1s%2s%; 1. 1s%2s22p?
1. 1s% 1. 1s%2s?2pb.

A25. Uncio HeclapeHHBIX 2IEKTPOHOB B KaTHOHE Fe*:
1. 2 1. 3; 1. 4 1. 5.

A26. Haumenb1nii JuaMeTp UMEET UOH:
1. 0O%; 1. F; 1. Na*; 1. Mg*.

A27. Uucno 3eKTpoHOB, BXOASINX B cocTaB noHa NOsz, paBHO:
1. 31; 1. 32 1. 33; 1. 34.

A28. DieKTpoHHas KOH(PUIryparus HoHa D%, pacronokKeHHOTo B IECTOH IPyIIe TPETHEro
epuoja, — 3To:

1. 1s%2s22p53s?; 1. 1s%2s22p53s23p°;
1. 1s22s22p°3s23p°; 1. 1s22s22p°3s23p°.
A29. TlpuBeneHHas dJIEKTPOHHAS KOHPUTYpAIUs COOTBETCTBYET JBYX3apsSTHOMY HOHY:
1. xucnopona; 1. ¢ropa;
1. Harpus; 1. amomMuHus.
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A30. OTOT IBYX3apsAaHBINA KATUOH SBJIAETCS DJIEMEHTOM YETBEPTOrO NEPUOIa IEPUOANUECKON
cuctemsl dsieMeHToB [[.1.MenneneeBa. [ljig Hero Takxe XxapakTepHa CTEEHb OKUCIeHUS +1.

ITOT DJIEMEHT:
1. xanpLui;
1. menp;

1. xpom;
1. uuHK.

Yacto B.

B1. YcranoBuTe COOTBETCTBHUE MCKAY XUMHUYCCKUM 3JICMCHTOM U CTCIICHAMU OKHCJICHHA,
MMpOABJIACMBIMA UM B XUMHUUYCCKUX COCINHCHHAX.

XHUMHYECKHI IJIeMEeHT
Al;

e

Si;
P;
S

B

CreneHu OKHCJIEHHS
-3, +3, +5;
-2, +4, +6;
+3;
-3, +5;
-4, +4,

B2. YcranoBuTe COOTBETCTBHUE MCKAY YUCIOM HeﬁTpOHOB B IIpUPOAHOM HU30TOIIC XUMHUUYCCKOT'O

AJIEMEHTA U €T0 Ha3BAHUEM.
Yuci10 HEHTPOHOB

12;

7

16;

20.

e

PR e

Ha3Banne XMMH4€CKOI0 3JIeMeHTa
AITFOMUHHH;

YTIIEPOL;

hocdop;

HATpUii;

XJ10p.

B3. YcTanoBUTE COOTBETCTBUE MEXKTY JIEKTPOHHBIM IIOJTYPOBHEM M MaKCHUMAJIBHBIM YU CIIOM

AJIEKTPOHOB, KOTOPBIE MOT'YT Ha HEM Pa3MECTUTHCA.
O0o3Ha4yeHne NOAYPOBHS

S s
o —h 0T
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B4. YcranoBuTe COOTBETCTBHE MEX Ty (DOPMYJION HOHA U €r0 CTPOCHHEM.

dopmyJia HOHA CTpoeHue noHa
1. N*; 1. 1s%2s22pb:
1. N*3 1. 1s?2s22p;
1. NS 1. 1s°2s%
1. N3 1. 1s%
1. 1s%2s?2p°.
BS. YcranoBuTe COOTBETCTBHE MEX Y (HOPMYJION MOJIEKYJIbI U YUCIIOM HEUTPOHOB.
DopmyJia MOJIEKYJIbI Yuci10 HEHTPOHOB
1. Oy 1. 12;
1. NHs; 1. 16;
1. CoHs; 1. 7;
1. N 1. 10;
1. 14.

B6. ATOMBI XUMHYECKUX QJIEMCHTOB, COACPKAMIKME BO BHCIIHEM 3JICKTPOHHOM CJIOC OAUH
3JICKTPOH,— 3TO:

1. xamui; 1. KajgbIuii;
1. xpowm; 1. maruwi;
1. menp; 1. xeneso.

B7. MoHbI XMMHYECKHX IIEMEHTOB, HMEIOIIUE SIEKTPOHHYIO KoHpurypauuio 1522s22p8 — sto:
1. Mg®"; 1. Sc*; 1. S*; 1. Na*; 1. Zn?*; 1. F.

B8. 10 a1eKTpOHOB cOfepKaT HOHBI:

1. OH; 1. Cu*; 1. NH45 1. CI; 1. Na% 1. %
B9. [IpupoHblii yTaepos COCTOUT IIaBHBIM 06pa3oM u3 aByX u30Tonos 2C u BC. Ckombko
atomoB *2C mpuxoautes Ha 1 atom 3C? (OTBeT OKpyranTe 10 UETBIX. )

B10. Yemy Obl ObLi1a paBHa aTOMHas Macca yriepoja Ha riaHete X co3pes3nus Kaccuones, ecinu

OBI B ero BemecTse Ha 25 aToMoB *2C mpuxomunock 661 75 aromos 2C? (OTBer npuBeanTe ¢
TOYHOCTBIO JI0 COTHIX.)

OTBETHI HA TECTOBOC 3a/I1aHUC 110 TECME: «CTpOBHI/Ie aToOMa».

Al A2 A3 A4 A5 A6 A7 A8 A9 A10
3 3 2 3 3 1 4 3 3 2
All Al2 Al3 Al4 AlS Al6 Al17 Al8 Al9 A20
4 3 3 2 1 4 2 2 4 4
A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
4 1 1 4 2 4 2 4 1 3
B1 B2 B3 B4 BS B6 B7 B8 B9 B10
3512 4235 2145 4321 2315 135 146 135 99 12,75

XumMuueckasi CB3b.
Yactb A.
DIEeKTPOOTPUIIATEIbHOCTD.
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CreneHb OKUCJICHHUS.
Al. DeKTpoOTPULIATEIbHOCT XUMHUUECKUX 3JIEMEHTOB C POCTOM MOPSIKOBOIO HOMEpaA B
nepuoanyeckoit cucreme J.M.MenzeneeBa B nepuojie ¥ B IPyIe COOTBETCTBEHHO:
1. yBenuuuBaercs, yBeIUYUBACTCS, 1. yBenuuuBaeTcs, yMEHbIIACTCS,
1. ymeHbllaercs, yBeJIM4UBACTCS; 1. ymeHbllaercsi, yMEHbIIACTCS.

AZ. :‘)J'IeMeHTI)I PAacCIIOJIOKCHDBI B ITOPAIKE YMeHBIHeHI/ISI BHCKTpOOTpI/II_[aTeJ'ILHOCTI/I B pAay:
1. O, H, Mg, Li; 1. C, I,B,P;
1. Sn, Se, Br, F; 1. H,Br,C,B.

A3. X¥MUYECKUH 3JIEMEHT, KOTOPbIH B CBOMX COCIMHEHUAX MPOSBIISIET TOJBKO OTPULIATEIBHYIO
CTEIEHb OKUCIICHUS, TO:
1. kucnopon, 1. ¢rop; 1. amomuHUi; 1. cepa.

A4. X¥IMUYECKUH JIEMEHT, KOTOPBIH B CBOMX COCIMHEHUAX MPOSBIISIET TOJBKO
MOJIOKUTEIBHYIO CTETICHb OKUCIICHUS, ITO:
1. cepa; 1. azor; 1. Heon; 1. mar’ui.

AS. B HEKOTOPBIX COSAMHEHHUSAX XUMUYECKHE JIEMEHTBI MOTYT MPOSBIIATEH IPOOHBIEC CTEIICHU
OKHUCJICHUS. B KakoM COeTMHEHUY CTEIeHb OKUCIICHUs Kuciopoaa paBaa — 0,57
1. NaO; 1. HxO; 1. OF;; 1. KOa.

A6. CTereHb OKHCIICHHSI, B KOTOPOU Harbosee sIpKoO MPOSBIISIOTCS KUCIOTHBIE CBOKWCTBA
9JIEMEHTOB, 00JIAJAOIINX IEPEMEHHON BAJICHTHOCTBIO,— 3TO:

1. HauMeHbIIAs; 1. BrIcIIag;

1. mpomexyrouHas; 1. pasna 0.

A7. ®opMmyiia, B KOTOPOH CTENIEHb OKUCIICHHSI XJI0pa MUHUMAJIbHASL,— 3TO:

1. AICIs; 1. KCIO; 1. Ba(ClO3)z; 1. Ba(ClOa)a.
AS8. Peakiiu kakoro Tura Bcerjia IpoTeKarT ¢ U3BMEHEHUEM CTETIEHU OKUCIIEHUs?

1. paznoxenus; 1. 3amenieHus;

1. coenuHeHus; 1. wmonHOro obmeHa.

A9. CrenieHb OKHCIEHHs cepbl B coequHeHnn Na2S203 paBHa:
1. +6; 1. +4; 1. +2; 1. —2.

A10. ®opmyna, B KOTOPOH CTENIEHb OKUCIIEHUS XpoMa paBHa +3,— 3To:
1. NaCrOg; 1. KoCr20y; 1. CaCrOg; 1. CrQOs.

Bujabl xuMu4eckoi CBA3H.
Al1l. Xumudeckasi CBSI3b MKy pa3INUYHbIMU HEMETAJUIAMHA HA3bIBACTCS:
1. xoBaJieHTHas MOJSPHAs; 1. xoBaJieHTHas HEMOJsIpHas;
1. wonHas; 1. merammmyeckasi.

A12. B psny CH3Cl — CH3Br — CHsl monsiprocTs cBsizu C — H:

1. yBenmuuuBaercs; 1. ymeHbaeTcs;
1. He uzMeHsETCH; 1. cHauana yBeJIMUYMBAETCS, 3aTEM
YMEHBIIAETCHI.

A13. BemectBa, hopmynsl koTopsix Clz, HCl, KCl, 06pa3oBaHbl XUMUYECKUMU CBSI3SIMH
COOTBETCTBEHHO:
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1. KOBaJEHTHOW HEMOJSPHOMH, 1. WOHHOM, KOBaJIEHTHOM HETIOJISPHOM,

KOBAJIEHTHOU MOJISIPHON, HOHHOM; KOBAJIEHTHOU TOJISIPHOM;
1. WOHHOH, KOBaJICHTHOM MOJISPHOM, 1. KOBaJCHTHOW MOJSPHONU, HOHHOM,
KOBAJICHTHOM HENOJIAPHOM; KOBAJICHTHO! HEIOJISIPHOM.

Al4. XuMU4ECKU 3JIEMEHT, B aTOME KOTOPOT'O 3JIEKTPOHBI 110 YPOBHSAM paclpeesieHbl Tak: 2,
8, 8, 1, oOpa3yeT ¢ BOJIOPOJIOM XUMHUECKYIO CBSI3b:

1. KOBaJNEHTHYIO MOJIAPHYIO; 1. KOBaJEHTHYIO HENOJISPHYIO;

1. woHHYyIO; 1. MeTtaymuyeckyro.

A15. B morekynax Kakoro COeIMHEHHUS MOISIPHOCTD CBSI3U HanOoJibmas?
1. Bona; 1. cepoBogopon;

1. cemenoBomopox; 1. TemmypoBOAOPO/I.

A16. B Mosiekysiax Kakoro COeIMHEHUsI OJISIPHOCTh CBA3M HaUMEHbIas?

1. CHg; 1. HCI; 1. NHg; 1. H20.
A17. ®opmyna BellecTBa, COAEPKAIIET0 HOHHYIO CBSI3b,— 3TO:

1. COy; 1. HNOsg; 1. (NH4)2SOq; 1. CHCl.
A18. BeliecTBo 110X0 pacCTBOPUMOE B BOJIE,— ITO:

1. KF; 1. NHz; 1. HF; 1. CHa.
A19. BomopoaHas cBsi3b 00pa3yeTcss MeXKIy MOJICKYJIaMH:

1. CeHe; 1. CHsCOOH;

1. CHsOCHz3; 1. CH3COOCHs.

A20. B monekyine HoN—CH>—COOH naunbosee nossipHasi CBsi3b MEX]Iy aTOMaMH:
1. H-N; 1. N-C; 1. C-O; 1. O-H.

KpatHocTh cBSI3M, JHEpPrus U AJMHA CBSA3H.
A21. O0pa3zoBaHHe XUMHYECKOU CBSI3U — ATO MPOIIECC, KOTOPBIN:

1. COIIPOBOKAACTCA BbIACIICHUEM 1. IMPOUCXOAUT CaAMOITPOU3BOJILHO B
OHEPIHHU; H30JIMPOBAHHBIX CUCTEMAX;
1. Tpe6yeT 3aTpaThl DHCPIUH,; 1. moxer MMPOUCXOAUTH TOJIBKO IO

JNIECTBUEM CBETA.

A22. Huzkas xuMudeckasi akTHBHOCTb MOJIEKYJISIPHOTO a30Ta O0OBSACHSAETCS TEM, UTO:

1. oH uMeeT BBICOKOE 3HAUEHUE 1. ero monekyna UMeeT TPOUHYIO
JIEKTPOOTPHLIATENILHOCTH; XUMHUYECKYIO CBSI3b, C BBICOKON
IIPOYHOCTBIO;
1. 1o 3aBepuIeHMs BHEIIHETO 1. oH pacmojiokeH B ISATOU Ipymre
AIIEKTPOHHOTI'O CJI0S1 HE XBATAEeT TPEX BTOPOT'O IIEPUOJA.
JJIEKTPOHOB;

A23. TIpounocts cBsizu C—C B psiy STaH—OCH30JI—3THUICH—aIlCTUJICH:

1. YBCIUYNUBACTCA, 1. YMCHBIIACTCA,
1. cnaugana YBCIUYMUBACTCA, 3aTCM 1. cuagana YMCHBIIACTCA, 3aTEM
YMCHBIIACTCA, YBCIUYNBACTCA.

A24. JInuHa XUMUYECKOM CBSI3U 3JIEMEHT—-BOJ0PO B psany coenunennit CHs — BH3z — BeHz —
LiH:
1. ymenbaercs; 1. yBenuuuBaercs;
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1. cnHauyana yBeNIMYMBACTCS, 3aTEM 1. cnHavana yMeHbIIIAeTCs, 3aTEM
YMCHBIIACTCA, YBCINYUBACTCA.

A25. B none merunammonns (CHz — NHz ¥) Bce xuMuueckue cBsa3u:
1. uoHHBIE, KOBAJICHTHBIE MOJIIPHBIE; 1. KoBaJeHTHbIE MOJSPHBIE;
1. xoBajJeHTHBIC HETOISIPHBIE; 1. noHOpHO-aKLENTOPHBIE.

A26. Haumenee nmpoyHasi XMMHUYECKas CBS3b B MOJIEKYJIE:
1. O 1. Ng; 1. Cly; 1. Fa

A27. B psny rajgoreHoBoJ0po10B HarboJiee mpoYHasi XUMUYECKasi CBsI3b B MOJICKYJIE:
1. HF; 1. HCI, 1. HBr; 1. HL

A28. BepHbl 11 CEYIOLIUE CYKJIEHUS O XUMUYECKOH CBSA3U?
1. xumumueckas cBsi3b B Mosiekysie N2 MeHee poyHast, 4eM B Mosekyne Og;
1. dyem crmabee XMMUYECKask CBSA3b MEX/y aTOMaMH METaJljIa, TEM BBIIIE TEMIIEpaTypa

IUIaBJICHHUS.
1. BepHO TOJBKO CYXICHHUE a; 1. BepHO TONBKO CyXIeHUE O;
1. BepHBI 00a CyXIeHUS; 1. o6a cyxaeHus: HEBEpHBI.

A29. BepHbl 11 clieyronue Cy>KIeHus 0 CTPOSHUHU BEIeCTB?
1. yem MeHbIIIE CTETIEHb HOHHOCTH CBSI3H, TEM TeMIIEpaTypa IJIaBICHUS HUXKE;
1. BemiecTBa ¢ aTOMHON KPUCTAJUTMYECKOHN PEIICTKOW OOBIYHO O0Jiee TBEpIbIC.

1. BepHO TOJIBKO CYXIECHHE a; 1. BepHO TOJIBKO CyXKIeHHE O;
1. BepHBI 00a CYXACHUS; 1. o0a cyxIeHus HEBEPHBI.

A30. Bepubl 11 crieyroume Cy>KIeHus 0 CBOMCTBaX BEUIECTB?
1. monekyna CHs nMmeer ueTbipe aToMa BOOPOa, HO HE MOXKET y4acTBOBaTh B 00pa30BaHUU
BOJIOPOJIHOM CBSI3U;
1. Temneparypa kuneHus OyraHosa-1 HUXKe, YeM MEHTaHa.

1. BepHO TOJIBKO CYXIECHHE a; 1. BepHO TOJIBKO CyXKIeHHE O;
1. BepHBI 00a CyX/1eHUS; 1. ofa cyxaeHus HEBEpPHBI.
Yacrs B.
B1. YcTanoBUTE COOTBETCTBUE MEXKIY BEIIECTBOM M BUJIOM XUMHYECKOU CBSI3H.
BemecrBo Bun cBsizn
1. dochun (NHa); 1. xoBaseHTHas;
1. xnopun Hatpus; 1. woHHas;
1. Hutpar Gapus; 1. BomopoaHas;
1. npomnanueH. 1. WoHHas U KOBaJIEHTHAS.

B2. Kakue cBsi3u UMer0TCs B KapOoHaTe HaTpusi? Y CTaHOBUTE COOTBETCTBHE MEKY THIIOM
CBSI3M U UX YUCIJIOM B CTPYKTYpPHOU eMHUIIe KapOOHAaTa HaTpus.

Tun cBsa3u Yuco cBsa3eit
1. wWoHHad CBA3b; 1. 1,
1. o-cBs3b; 1. 2
1. m-cBs3B; 1. 3;
1. MeTamauuecKkas CBS3b; 1. 4
1. O.
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B3. YcraHOBUTE COOTBETCTBUE MEXY XUMUYECKOM CBSI3BIO U €€ SHEPTUEH.

Xumuyeckas cBsi3b JHeprus cBsi3u, K/Moab
1. H-CI, 1. 298§;
1. H-Br; 1. 569;
1. H-F; 1. 366;
1. H-I 1. 432.
B4. YcranoBuTe cOOTBETCTBHE MEX1Y (OPMYIION U YIIIOM MEXKAY XUMUYECKUMU CBSZSIMH.
dopmy.ia Yroa mexny
CBSI3IMM
1. H20; 1. 107°
1. CoHy; 1. 120°
1. BFs3; 1. 104,5°
1. NHs. 1. 109°;
1. 180°.

BS. YcranoBuTe COOTBETCTBUE MEXY XUMMUYECKOMN CBA3BIO U MEXBAACPHBIM PACCTOSHUEM
(nMHOM CBS3M).

XuMnueckasi CBf3b JlnuHa cBsi3M, HM

1. K-CI; 1. 0,282,

1. K-Br; 1. 0,267;

1. K- 1. 0,217,

1. K- 1. 0,305.
B6. B xakux MoJekysiax 4ucio 6-CBsi3el paBHA YEThIpEM?

1. CClg 1. PHs3; 1. CoHs;

1. HCOOH:; 1. CoHg; 1. NazPOa.
B7. B kakux MoJyieKyiiax eCTh 3JIEMEHT, UMEIOIINMA CTEeTIeHb OKUCIeHUs +37

1. PCls; 1. HNOy; 1. H2SO;s;

1. HsPOs; 1. H2Cr07; 1. HCN.

B8. BriGepute BepHbIE yTBEPKICHUSA:
1. uyeMm MexbsnepHOE paccTosiHME Oonblie, 1. C yBelIWYEeHUEM KPAaTHOCTH CBS3H €€

TEM DHEPIHsl CBSI3M MEHBIIIE, IIPOYHOCTh YBEIIMUNBAETCS;

1. »1MeKTpOOTPHULATENIEHOCTD JIEMEHTOB 1. 4em Temmeparypa MJaBJI€HUS MeTalIa
YMEHBIIAETCS B IEPUOAX CIIpaBa 00J1bIIe, TEM MPOYHOCTH METAIITNYECKON
HaJICBO, B IPYIINIAX — CBEPXY BHU3; CBSI3U HUXKE;

1. nnst monsipHOM CBSI3U XapaKTepeH 1. B XoJe XMMHUYECKON peakuu cHavyaia
TOMOJIMTUYECKHUN pa3phIB; pa3pbIBaeTCs G-CBA3b, A 3aTEM TT-CBS3b.

B9. PaccunTaiite cTerneHb OKUCICHHUS a30Ta B TUApOKcuae nuammuHcepedpa [Ag(NHz)2]OH.

B10. Paccuwuraiite crenenpb okuciaenus yriepozaa B coequaenne Ko[Fe(CN)g].

OTBeTbI HA TECTOBLIE 3alaHUA
no TeMe: «XHUMHYECKas CBS3b).
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Al A2 A3 A4 AS A6 A7 A8 A9 Al10
2 1 2 4 4 2 1 2 3 1
All Al2 Al3 Al4 AlS Al6 Al7 Al8 Al9 A20
1 2 1 3 1 1 3 4 2 4
A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
1 2 1 2 2 4 1 4 3 1

B1 B2 B3 B4 BS B6 B7 B8 B9 B10
1241 2315 4321 3521 2143 146 124 123 -3 +2

IHepuoauyeckuii 3akoH u nepuoanyeckas cucrema /[.M.Menneneena.
Yacrs A.
3aKOHOMEPHOCTH M3MEHEHHA CBOMCTB XUMHYECKHUX 3J1€MEHTOB.

Al. CpoiicTBa XUMHYECKOTO 3JIEMEHTA U €r0 COSAMHEHUN HAXOIATCS B MIEPUOTUIECKOM
3aBUCUMOCTH OT:

1. 3apsga atoma; 1. 4ucna TpOTOHOB B SPE ATOMA;

1. ymcna 3MeKTPOHOB BO BHEIIHEM 1. ymcnia HEHTPOHOB B €TO fAIPE.

ANEKTPOHHOM YPOBHE aTOMQ;

A2. ATOMBI XUMHUYECKUX IJIEMEHTOB, UMEIOIINE OJJMHAKOBOE YMCIIO AIEKTPOHHBIX CJIOEB B
tabmuue J[.M1.MenaeneeBa HaXoaATC:

1. no nuaronanu; 1. B onHo¥ rpymre;

1. B oxHOH moArpyrrie; 1. B oxHOM mepuoe.

A3. BribepuTe BepHOE YTBEPXKIECHNUE O XUMUUECKUX 3JIEMEHTaX:

1. B nepuoaax BOCCTAHOBUTCIIbHBIC 1. B IIaBHBIX IIOArpyIIax
CBOMCTBaA YBCINYHBAIOTCA CJICBA BOCCTAaHOBHUTEIBLHEIC CBOMCTBA
HaIrpaBo; YBCIIMYUBAIOTCS CBEPXY BHU3,

1. B nepruoaax OKUCIUTCIIbHBIC CBOMCTBaA 1. B rIaBHBIX nmoArpyImmax
YBCIIUYUBAIOTCH CIIpaBa HAJICBO, BOCCTaHOBHUTEIbHBIE CBOMCTRBA

YBCIUYNUBAIOTCSA CHU3Y BBEPX.

A4. HanMeHee BbIpa)keHbl HEMETAJUIMUECKHE CBOMCTBA Y:
1. cenena; 1. Opoma;
1. iona; 1. Ttemmypa.

AS. HauMeHBbIIIyr0 SHEPTHIO HAJ0 3aTPAaTUTh HA OTPBIB OJHOIO 3JIEKTPOHA OT aToMa:
1. cepsr; 1. xpemHus;

1. xanbius; 1. Oapus.

A6. Yucno 35,453 B 17 kieTke MepuoAMuecKoi TaOIHIIbl O3HAYAET:

1. maccy aroma xjopa (B aTOMHBIX 1. cpenHior0 Maccy NpUPOIHBIX H30TOIOB
€MHMIIaX Macchl); XJIOpa C y4eTOM UX
pacnpoCTpaHEHHOCTH B 36MHOM KOPE;
1. maccy Monekysbl xJ10pa (B aTOMHBIX 1. cpenHio0 Maccy BCeX M3BECTHBIX
€MHHIIAX Macchl); M30TOIIOB XJIOpa.

A7. DAEKTPOOTPULIATETILHOCTD U SHEPTUsl HOHU3AIMHU B pany Te — Se — S — O cooTBeTCTBEHHO:
1. Bo3pacTaer, Bo3pacTaer; 1. Bo3pactaer, yMeHbIIAETCS;
1. ymenbInaeTcs, yMeHbIIaeTCs; 1. ymensbIaercs, BO3pacraer.
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A8. B xakoMm psiry XUMHYECKHE 3IEMEHThI PACIIOJIOKEHBI B MOPSIJIKE YBEIMYUSI UX ATOMHBIX

paanycoB?
1. C>N—->0O-F; 1. Sr— Ca— Mg —Be;
1. Na—Al—->P—-Cl 1. Te —>Sb— Sn— In.

A9. B psany xummnueckux 3nemeHToB C — Mg — Se unciio 3J€KTPOHHBIX CJIOEB B MX aTOMAX:
1. Bo3pacTaer, yMeHbIIAETCS;
1. Bospacraer ot 3 10 5; 1. Bospacraer ot 2 110 4;
1. ymeHnbpmaercs ot 4 110 2; 1. ymenbmaercs ot 5 m0 3.

A10. He oTHOCATCS K p-dJI€MEHTaM:
1. repmanuii; 1. MBIIBSK;
1. cenen; 1. nuHK.

3aKOHOMEPHOCTH U3MEHEHHSsI CBOICTB MPOCTHIX BEleCTB.
A1l1. CunpHEHIINI OKUCITHUTEIb — ITO:
1. yruepon; 1. azot;
1. xwucnopon, 1. ¢rop.

A12. VI3 npuBEIEHHBIX IETOYHBIX METAJIJIOB HAUMEHBIIEH TEMIIEPATypOil MJIaBICHUS
oOamaer:

1. nurwuii; 1. wnarpuii;

1. xanmii; 1. pyOunuii.

A13. HaubonbImei Temneparypoid KUIeHus oo1aaacT:
1. ¢rop; 1. xunop;
1. opowm; 1. kuciopon.

A14. BeuectBo, nMeroliee HauOosiee BhIpaXKeHHbIE METAJUINYECKHE CBOMCTBA, — 3TO:
1. cepa; 1. cenen;
1. xpemHui; 1. cxannuii.

A1S5. Haubonee BrIpa)KeHHBIMI HEMETAJUIMYECKMMHU CBOWCTBAMM 00J1a/1aeT:
1. rtennyp; 1. ramnmii;

1. >xeneso; 1. xanpruii.

A16. B psany BomgopoaHbix coenuHennit HemerammioB PHz — HoS — HCI:

1. KHCIIOTHO-OCHOBHBIE CBOMCTBA HE 1. cBolicTBa H3MEHSIOTCS OT OCHOBHEBIX,
W3MEHSIOTCS, yepe3 aM(oTepHbIe, K KUCIOTHBIM;

1. cBolicTBa H3MEHSIOTCS OT KUCJIOTHBIX, 1. KHUCJOTHBIE CBOMCTBA YCHJIMBAIOTCS, a
yepe3 aM(OoTepHbIE, K OCHOBHBIM; OCHOBHBIE YOBIBAIOT.

Al7. BepI/IJ'IJ'II/Iﬁ 1 MarHui He OTHOCSTCS K MICJI0YHO-3CMCIIbHBIM MCTaJlllIaM, T.K:
1. mx TUAPOKCHUABI HC paCTBOPHUMBI B BOJC, 1. oHM He ABIAIOTCH P-2JIEMCHTaMU,
1. oHU OTHOCSTCS K METalljiaM, 1. oHU OTHOCSTCS K HEMETaJlJIaM.

A18. HanMeHbIIel XUMUYECKOH aKTUBHOCTBIO B PSA/Ly TaJIOTE€HOB 00JIa/1a€eT:
1. Fy 1. Cly; 1. Bry; 1. ..

A19. HanmensbImeit XuMHYECKOM aKTUBHOCTHIO 110 OTHOIIEHHUIO K KUCIIOPOAY 00JagaeT MpoCToe

BEIIIECTBO:
1. azor; 1. OGemnsriit pochop;
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1. xeneso; 1. wHarpwmii.

A20. HanbomnbIee MEXbIIEPHOE PACCTOSTHAE B MOJICKYJIC:
1. ¢ropa; 1. xuopa;
1. Opoma; 1. #ona.

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB CJI0KHBIX BelleCTB.
A21. HauMeHBIIMMHY BOCCTAHOBUTEIBHEIMH CBOMCTBAMH 00/1aaeT KUCIIOTA:
1. ¢ropoBomoponHas; 1. xsopoBopopoaHas;
1. ©pomoBoOpOIHAS; 1. #omoBomopoiHas.

A22. OKcupl, KOTOPBIE MPOSBIISIIOT TOJIBKO KUCIOTHBIE CBOMCTBA, — 3TO:
1. Na20, MgO, Cuz0; 1. Al20s3, SiOz, CuO;
1. P»0s, SO3, Clo07; 1. MgO, CO,, ZnO.

A23. SJIGKTpOOTpI/IHaTCJIBHOCTL KaJIbIIUA MCHBIIC JJICKTPOOTPULATCIIbHOCTU MAruus, IOTOMY
4TO:

1. oTHOcUTeNbHAs aTOMHAsi Macca MarHus 1. o6a snemenTa npuHamiexar ko Il
MEHBIIE OTHOCUTEIBHON aTOMHOM TPYIIIIE;
MaccChl KaJblus;

1. 4ucno PMEKTPOHOB B aTOME KaJIbITUs 1. pammyc aroma KaJblus OOJIBIIE
PABHO YMCIy 3JIEKTPOHOB B aTOME paanyca aromMa MarHusi Ipv yCjaOBUH,
MarHus; YTO 3JIEMEHTHI, HAXOASITCSA B OJJTHOM

rpymre, TIaBHOM MOArpyIIIe.

A24. Cpeau runpokcuioB I BeiOepuTe BeriecTBo, mposBisioniee aM(poTepHbIe CBOICTBA:

1. Zn(OH); 1. Mg(OH)z;

1. Ca(OH);; 1. Sr(OH)..
A2S. Boibepute HaMeHee CUIbHYIO KUCIIOTY:

1. HsPOyq; 1. HNOg;

1. H3AsOq; 1. H3SbOa.
A26. B psny ranoreHoBogopoa0B HauboJsiee CUIIbHOM KUCIOTON SBIISIETCS:

1. HF; 1. HCI; 1. HBr; 1. HL
A27. B psangy CHs — NH3 — H20 — HF npoucxoaur:

1. yBenuueHue MPOYHOCTH XUMUYECKOMH 1. ycuneHue BOCCTaHOBUTEIbHBIX

CBSI3H; CBOICTB;
1. ocnaGneHue KUCIOTHBIX CBOMCTB; 1. ymeHbIlIeHHE MOJISAPHOCTH CBS3H.

A28. Beicmiuii OKCHJI 3JIEMEHTA C MOPSIAKOBBIM HOMEpOoM 17 B IepHOANYECKOM crcTeMe
SIBJISIETCS:

1. OCHOBHBIM; 1. KHCIIOTHBIM;

1. amdotepHbiM; 1. HeconeoOpa3yromuM.

A29. Bricmnii THAPOKCHT XpoMa UMeeT hopmyay:

1. Cr(OH)z; 1. Cr(OH)s;
1. H2Cr207; 1. Cr(OH)a.
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A30. Cpenu neTydrx BOAOPOJHBIX COETMHEHUN 3JIEMEHTOB 3-T0 Mepruoaa HaMMEHBIITNE
KHCJIOTHBIE CBOMCTBA IIPOSIBIISCT:

1. SiHg; 1. PHgs; 1. H:S; 1. HCIL
Yacrs B.
B1. YcTaHoBUTE COOTBETCTBUE MEXKY (DOPMYIIOi OKCHJIA M €r0 XapaKTEPHUCTUKOM.
dDopmysia okcHaA. XapakTepucTUKA OKCH/IA.
1. N20s; 1. HecomeoOpa3yroIIHii;
1. NaxO; 1. KHUCJIOTHBIH;
1. Al20s; 1. amdorepHsIii;
1. CO. 1. ocHOBHOII.

B2. YcraHoBuTe COOTBETCTBUE MCXKAY 3HAKaMH XUMHUUYCCKUX DJICMCHTOB U CTpaHAMU WUJIU
KOHTHHCHTaMHU, B YE€CTb KOTOPBIX OHU ObLIM Ha3BaHBI.

3HaK XHMHY€ECKOI0 3JIeMEHTA. CrtpaHa WM KOHTHHEHT.
1. Ru; 1. Poccus;
1. PO; 1. T'epmanus;
1. Fr; 1. Tlonmmia;
1. Ge. 1. PywmbiHus;
1. ®panuws.

B3. YcraHoBuTE COOTBETCTBHE MEXK/Y XapaKTEPUCTUKON MPOCTOrO BELIECTBA WU
XMMHUYECKOI'0 3JIEMEHTA U €0 CUMBOJIOM:

XapakTepucTHKA. CuMBOJI 3JIeMeHTA.
1. camplif pacipocTpaHEHHBIH 3J1€MEHT BO 1. Si;
Bcenennoii;
1. camplif pactipocTpaHEHHBIH 3JIEMEHT Ha 1. H,
3emie;
1. enWHCTBEHHBLIHN XUIKUHA HEMETAI, 1. Hg;
1. eaUHCTBEHHBIN KUIKUNA METaII. 1. Bry;
1. O.
B4. YcraHoBuTE COOTBETCTBHUE MEXKY 3HAKOM XUMUYECKOTO JIeMEeHTa U (haMUJIHe y4eHOTo.
3HaK XUMHYECKOT0 JIEMeHTA. YueHblii.
1. Rf; 1. Pesepdopr;
1. No; 1. Kypuaros;
1. Md; 1. HobGenn;
1. Es. 1. Mennuenees;
1. DitHmTelH.

BS. YcranoBuTe COOTBETCTBUE MEXKAY XMMUYECKUM JIIEMEHTOM WJIM ITPOCTHIM BELIECTBOM U
€T0 IPUMCHCHUEM:
XHMHYECKHI 3JIEMEHT, IIPOCTOE BellecTBO. IIpumenenue.

1. Rb; 1. oOpaboTka ccaiuH;
1. Hog; 1. aBTOMOOWJIBHBIE AaKKYMYJISTOPHI;
1. U; 1. na3zepHbIe AUCKH;
1. I 1. spepHas sHepreTuka;
1. wu3MepeHHe TEMIEPATYPHI.

57



B6. Xumuueckne 31eMEHThI, OKCUABI KOTOPBIX MPOSIBIISIIOT OCHOBHBIE CBOMCTBA,— 3TO:

1. Zn; 1. Cu; 1. Mg; 1. Al 1. Be; 1. Ba
B7. [IpocThie BemecTBa, IBISIOMUECS TBEPIBIMU TPU OOBIYHBIX YCIOBUSIX,— 3TO:

1. idoxm; 1. asort; 1. oson;

1. rpadwur; 1. xmop; 1. cepa.

BS. 9J’I€M6HTBI, coAcpxKaKre ABa HECIIAPCHHBIX DJICKTPOHA BO BHEIIHEM 3JICKTPOHHOM CJIOC,—
9TO:

1. C; 1. N; 1. S; 1. Mg; 1. Li 1. Ti.
B9. DnemeHT o6p33yeT JABa OKCHAA. B OZHOM M3 HUX MaccCoOBas JOJIsI DJIEMEHTA COCTaBJISIET

50%, a B ipyrom — 40%. Yto 310 32 351eMEeHT?
B10. Xn0p coctout u3 aByx uzoronos >>°Cl u *'Cl. Ckonbko atomos *Cl npuxomurcs Ha 1 aTom

3CI. (OTBeT OKpPYIINTE 10 LENBIX. )

OTBeTHI Ha TECTOBLIE 3aJaHUS 110 TEMe:
«Ilepuoanyecknii 3akoH u nepuoanyeckas cucrema /I.U.MenneneeBay.

Al A2 A3 A4 AS A6 A7 A8 A9 Al10
2 4 2 4 4 2 1 4 2 4
All Al2 Al3 Al4 AlS Al6 Al7 Al8 Al19 A20
4 4 3 4 1 4 1 4 1 4
A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
1 3 4 1 4 4 1 2 3 1

B1 B2 B3 B4 BS B6 B7 B8 B9 B10
2431 1352 2543 1345 2541 236 146 134 cepa 3

OcHOBHBIE XUMHYECKHE IOHATHS.
Yacts A.
XuMHYECKHH 3JIEMEHT.
Al. ATomHas Macca XMMHYECKOTO JIeMEHTa B epuoaudeckoit cucteme J[.M1.Menneneena
o0o3Havaer:

1. maccy camoro pacrnpocTpaHeHHOIO 1. cpenHIO0 Maccy NPUPOIHBIX U30TOIOB
U30TOIa; C YYETOM UX paclpoCTPaHEHHOCTH B
pUpPOJIE;
1. cpenHIOI0 Maccy MPUPOTHBIX 1. cpenHIO Maccy NPUPOIHBIX H30TOMOB
M30TOIIOB; C YUETOM X MacCOBOI JOIH WU

MacCCy UCKYCCTBCHHO ITOJTYYCHHOTI'O
HU30TOoIIa.

A2.Yto0 aBnsgeTCI OOMHAKOBEIM B aTOMaX M30TOIIOB OJHOIO dJIEMEHTA?
1. 4ucIo NPOTOHOB; 1. aroMHas Macca;
1. 4ucmo HENTPOHOB; 1. cymMmapHOE 4uCIIO0 MPOTOHOB U
HEUTPOHOB B SpE.
A3. Monekyna BOJIbl MOXET COCTOSITh U3 U30TOIOB 160, H, °H. Kakoii He MOKeT ObITh e¢

MOJIEKYJIsIpHasl Macca?
1. 18;2)19; 3) 20; 4) 21.
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A4. ©opmyna cynbduna xenesa FeS, a qucynspuna xenesa (mupura) FeSz. Beibepure BepHoe
YTBEPXKJIEHHE O MaCCOBOM JI0JI€ CEPhI B ATUX BEIIECTBAX.

1. wmaccoBas 1075 cephl B cynbdue 1. maccoBas 10sI cephl B Cynbdue
xenesa u nupure 6omaee 50%; xeinesa 6onpuie 50%, a B mupure —
Menbie 50%;
1. maccoBas 10Jis cephl B Cyinbhue 1. maccoBas J0JIs1 cephl B Cyibhue
xene3a menee 50%, a B nupure — xene3a u nupute meree 50%.

ooubire 50%;
AS. M30TONBI XUMUYECKOTO JIEMEHTA OTIMYAOTCS KOJIMYECTBOM:
1. HeUTpoHOB; 1. BaJIEHTHBIX DJIEKTPOHOB;

1. 3amoJHEHHBIX SJICKTPOHHBIX CJIOCB, 1. IIPOTOHOB.

A6. OTHOCHTENLHAA aTOMHAs Macca IMOKAa3bIBaA€T, BO CKOJIBKO pPa3 Macca aroMa Oouble:

1. maccel m3otomna *H; 1.1
12 macchl uzorona *2C;

1. cpenHelt aTOMHOI Macchl BCeX 1. 1
H30TONOB BOJIOPO/IA; 16 macce u3oToma 0.

A7. Uemy paBHa macca cepsbl (B T) B 36 T okcuza cepol (IV)?
1. 9,6;2)12; 3) 18; 4) 20.

A8. Xumuueckuii aneMeHT, oOpasyromuit okcus 30, — 3To:

1. cepa; 1. xampuuid;
1. docdop; 1. AJrOMUHUH.
A9. Beicimii okenp coctaBa 9205 00pazyeT XUMUYECKH 3JIEMEHT, UMEIOLTHI:
1. 3apsq atoma +12; 1. 4eTsIpe JIEKTPOHA HA BHELIHEM
3JIEKTPOHHOM CJIOE;
1. 3aps] atoma +8; 1. IATb 2IEKTPOHOB Ha BaJICHTHOM

OJICKTPOHHOM YPOBHC.

A10. MaccoBas 10715 cepbl B OJHOM U3 ee oKkcuoB cocTaisieT 40%. Uemy paBHa MaccoBast

JI0JIsE cephl B KucioTe (B %), 00pa3yroleics: B pe3ysbTaTe pacCTBOPEHHS 3TOr0 OKCH/Ia B Bojie?
1. 39,04; 2) 33,33; 3) 32,65; 4) 28,07.

MoJus. Moasipaasi Macca, MOJISIDHBIN 00beM.
A1l1. Boga — xxunkocts. B crakan namvinu 180 mi Boapl. CKOJIBKO MOJIb BOJIBI HAXOIUTCS B
crakaHe?
1. 1;2)2;3)5;4)10.

A12. Beibepute Hanbosee MOJHOE U TOYHOE ONPEACTICHUE TTOHATHUS «MOJIbY.

1. KOJIMYECTBO CTPYKTYPHBIX 1. nopuus BeuecTsa, coaepxamas 6,02 -
¢bparMeHTOB, coepKamuxcsi B 1 T 10% cTpyKTypHBIX (parMeHTOoB;
J000Tr0 BEIEeCTBA;

1. 1 1. mopuus BemecTBa, coaeprKaias
12 yacTe Maccsl U30TOMNA CTOJIBKO aTOMOB, CKOJIBKO MX

yrnepona 2C; comepxurcs B 12 r m3oroma *2C.

59



A13. CKOIbKO MOJIb a30Ta NOJYUUTCS IIPU CrOpaHuM 34 T aMMHaka?
1. 1;2)2;3)3; 4)4.

A14. Yemy paBHa Macca Hatpus (B T) B 0,5 Moib kapOoonara Hatpus Na,CO3?
1. 34,5;2) 46; 3) 23; 4) 69.

A1S. Cmemanu 2 1 Bojgopoaa u 2 1 renust. Cpeansist MOJIsIpHas Macca IOJIy4eHHON CMECH ra3oB
(B /MOJIB) paBHa:
1. 1;2)2;3)3;4)35.

A16. CpenHsist MOJISIpHAsI Macca CMECH T'a30B (B I/MOJIb), B KOTOPO# Ha 1 MOJIEKyTy KHCIOpo/1a
NPUXOJHUTCS 3 MOJICKYJIbI a30Ta, paBHA:
1. 28;2)29; 3) 30; 4) 31.

A17. B kakoM 00b€MHOM COOTHOIICHUN HEOOXOMMO CMENIATh KHUCIOPO.I U a30T, YTOOBI
MOJIYYUTh Ta30BYIO CMECH, IO INIOTHOCTHU PAaBHYIO BO3AYXY?
1. 1:1;2)1:2;3)2:1;4)1:3.

A18. CKoJIbKO J1 KHCJIOpOo1a He0O0X0iuMo st osiHoro cropanus 0,15 i merana (CHg)?
1. 0,1;2)0,15; 3) 0,3; 4) 0,6.

A19. Bo ckonbko pa3z 00beM, 3aHUMaeMbli 2 T BOJ0po/a, 00Jibilie 00beMa, 3aHUMAeMOTo 2 T
a30Ta, B3SAThIMH IPYU KOMHATHOU TeMmIiepaType?

1. 2;2)4;3)8; 4) 14.

A20. Ha nabopatopusix Becax B3Becusiu 10 mut Boabl u 10 mi rekcana (CeH14). Macca Bojbl
cocraBuia 10 r, a Mmacca rekcana 6,26 . Bo ckobko pa3 MOJIIpHBIA 00beM rekcana 00JIbIine
MOJISIPHOTO 00beMa BOJIbI?

1. 3,12;2) 4,78; 3) 6,26; 4) 7,63.

CTpOCHI/Ie Beliecrna.
A21. HpOCTBIe BCIICCTBA COCTOAT M3 aTOMOB OJHOI'O 2JICMCHTA. Onu He noadar0TCA
I[aJ'IBHGI\/JIIHGMy PA3IT0KECHUIO XUMUYCCKUMHU METOJJaMU. CrnoxxHbIe BE€IIECTBA UMCIOT B CBOEM
COCTaB€ HECKOJIBKO XMMHUYCCKHUX 3JICMCHTOB. BLI6epI/ITe T'pyiiry, BKIHOYAOMIYI0 Ba CIIOKHBIX U
JBa IMPOCTBIX BCIICCTBA:

1. oxcug memu, pocdop, Boaa, 1. okcun ¢pocdopa (V), XJI0pOBOAOPO/I,
KHCIIOPOI; BOJIOPO/I, aMMHAK;
1. Kucrnopon, BOAOPOJ, CelieH, Kele30; 1. Bomopon, rpemyunii ras, cepa,
IIUPUT.

A22. «Kucnopoa sBisieTcsi caMbIM paclpoCTpaHEHHBIM AJIeMEHTOM Ha 3emiie». B atoii dpaze

peub UIeT:
1. MaccoBoH J0JIe KUCIOpoaa KaKk 1. 0 MaccoBoO¥ JI0Jie KHCIIOpOo/Ia KaKk
XUMHUYECKOT'0 DIIEMEHTA; MIPOCTOTO BEIIECTBA;
1. 00 oObeMHOH J0JIe KUCITOpoa KaKk 1. 00 00beMHOI J10JIe KUCIOPO/Ia KaK
MIPOCTOTO BEIIECTBA XAMHYECKOT0 DJIEMEHTA.

A23. ®paza, B KOTOPOU peub UIET O IPOCTOM BEUIECTBE, — 3TO:

1. MopenpoayKThl OoraThl HOI0M; 1.  a30T — ryaBHas cCOCTaBHAas 4YacTh
aTMoc(epsl;
1. Kucnopoj BXOAMT B COCTaB 1.  peakuuio OKHUCICHHS
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MOJICKYJIbI BOJBI, JABYXBAJICHTHOI'O K€JI€3a MOXKHO

HaOJII0AaTh Ha pa3pe3aHHOM SI0JIOKeE.

A24. Haunbonee BEpOATHO, YTO CMECH — 3TO:
1.  coisHas KHUCIOTAa; 1.  xapOoOHAT KaJbIIHs;
1. MenHbI Kynopoc; 1. rumnc.

A2S. BribepuTte yTBEpKICHHE, BEPHO OTPAXKAIOIIEE PA3TUUME B IIOBEACHUU aTOMOB METAJJIOB U

HEMECTAJIJIOB B XUMHUYCCKHUX PCAKIUAX

1. aTOMbI MCTAJIJIOB U ATOMBI 1. aTOMBbI MCTAJIJIOB B XUMHYCCKHUX
HEMCTAJIJIOB B XUMHUYECKUX PCAKIIHAX peaKkuusax OOBIYHO OTHAar0T
O0OBIYHO IMPUHUMAIOT 3JICKTPOHBI; OJICKTPOHBI, 4 aTOMbI HCMCTAJIJIOB

O0OBIYHO SJICKTPOHBI IPUHHUMAIOT,

1. aTOMbI MCTAJIJIOB B XUMHNYCCKHUX 1. aTOMBbI MCTAJIJIOB U1 ATOMBI
p€aKknusax 0OBIYHO IMPpUHUMAIOT HEMETAJIJIIOB B XUMHUYCCKHUX PCAKIHUAX
9JICKTPOHELI, & AaTOMBI HEMCTAJIJIOB O0OBIYHO OTHAIOT 3JICKTPOHBI.
OTHAroT,

A26. CpoiicTBa BelleCcTBa B 3HAUYMTEILHON CTETICHU OMPEACIISIIOTCS €ro CTPOSHUEM.
JlerkoraBkoe JieTydee BEIeCTBO HMEET OOBIYHO KPUCTAJUTMYECKYIO PEIICTKY:

1. aTOMHYIO; 1. unoHHYI0;

1. MOJIEKYJIIPHYIO; 1. MeTalIu4ecKylo.

A27. BeiOepute HeBepHOe YTBEPKICHUE:

1. YHCIIO HEUTPOHOB B SIpE paBHO
Pa3HOCTH MAacCOBOI'0 YUCIIA U 3apsaa
Aanpa;

1. aTOM, IMPUHSIB JICKTPOHBI,

MpeBpaIacTCs B MOJIOKUTCIBHO

AJIEKTPOHBI UMEIOT OTPULIATEIbHBIN
3apsAn, a IPOTOHBI — IOJIOKUTEIIbHBIN;

KOHACHCUPOBAHHOC COCTOAHHC
BCIICCTBA BO3MOXKHO BCIICACTBUC

3ap;1>KeHan71 HOH; MPUTSKCHUA MCKAY SJICKTPOHAMUA
OIHHUX aTOMOB U s JipaMU JPYyTux.

A28. Kpucraminueckoe BEIIEeCTBO, B y3J1aX KOTOPOTO HAXOASTCS HOHBI, MOXKET 00J1aaTh:

1. BBICOKOH 3JIEKTPOIPOBOJIHOCTBIO B 1. BBICOKOM JIETYYECTHIO;
TBEP/IOM COCTOSIHUH;
1. BBICOKOH JIEKTPONPOBOIHOCTHIO B 1. BBICOKOW TBEPAOCTBIO.

BOJHBIX PacTBOPAXx;

A29. B y31ax KpUCTAJUIMUECKOH pEeIIeTKH MeTaslla HaXOAsaTCs:
1. TOJIBKO aTOMBlI; 1. TONBKO aHMOHBI U aTOMBI;
1. TONBKO KATHOHHI U aTOMBI; 1.  KaTHOHBI, aHUOHBI H ATOMBI.

A30. Jlanb! BemiecTBa: aMMHUaK, XJIOPUJ KaJlblIMs, caxapo3a, 0€H30I1, THAPOKapOOHAT HATpus,
MeTHiI1aMuH. KosnuecTBo BEIECTB MOJIEKYJISIPHOIO CTPOEHUS B 3TOM CIIMCKE PAaBHO:
1. 1;2)2;3)3;4) 4.

Yacts B.
B1. YcraHoBuTE COOTBETCTBHE MEXY KPUCTAUNINYECKON PEIIETKOM BEIIECTBA U YaCTULIAMU,
KOTOpBIE MOTYT HaXxOJIUThCS B €€ y3JI€.
Kpucraniudeckas pemerka CTpyKTypHBI€ 3JIeMEeHTBI
1. merammnueckas; 1. aromsr;
1. uwonHas; 1. aTOMBI U HOHBI;
1. monekynspHas; 1. woHnsr
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1.

aTOMHas.

1.
1.

aTOMBI U MOJIEKYJIbI;
MOJIEKYJIBI.

B2. YcranoBuTe COOTBETCTBHUE MCKAY XUMHUYCCKUM IMOHATHEM U €TO0 OIIPCACIICHHUCM.

XuMH4YecKoe nmoHsiTue
XUMHYCSCKHH 3JIEMEHT;
MOJIEKYJIa;

HOH;
aToM.

=

Onpenesienne MOHATHS
TO K€, YTO U MPOCTOE BEILIECTBO;
3JICKTPOHEUTpaTIbHAS CUCTEMA, COCTOSIIAS
U3 siApa U AJIEKTPOHOB;
BHUJ AaTOMOB;
HeﬁTpaHBHaH HEACIMMas yaCTula,
4acTHIla, 00pa3yromascs B pe3ybTaTe
HpI/IHSITI/ISI JII/I6O OTJa4Yu aTOMOM
3JICKTPOHOB;
CUCTEMA XUMHUYCCKHN B3aNMOCBA3aHHBIX
aTOMOB, CITOCOOHASI K CAMOCTOSITCIIbBHOMY
CYILIECTBOBAHMUIO.

B3. YcraHoBUTE COOTBETCTBHE MEXK/Y XaPAKTEPUCTUKON PELIETKH U €€ TUIIOM.

XapaKkTepucTHKA PelIeTKH
IUIABUTCS B TEMIIEPATYPHOM HHTEPBAJIE;
BBICOKAs TBEP/IOCTh U HHU3Kas
peaKIMOHHAas CIOCOOHOCTb;
AJIEKTPOITPOBOIHOCTH PACTBOPOB U
pacIiaBoB;

BBICOKAs TETUIONPOBOTHOCTD.

=

1.
1.

Tun pemreTrku
aTOMHas;
MOJIEKYJISIpHAs;

HOHHAasi,

amop(¢HOe BEIECTBO;
MeTaJlJIN4ecKast.

B4. YcraHoBuTe COOTBETCTBHE MCKAY XUMHWYCCKHUM 3JICMCHTOM H YHMCJIOM aTOMOB B MOJICKYJIC
IMPpOCTOro BCUICCTBA.

el

XMMHYECKHUI JIeMeHT
BOJIOPO/I;
KHUCIIOPOL;
cepa;

docdop.

il

1
2
2

Yucs10 aTOMOB B MOJIEKY.JIe

; 1. 4;
: 1. 6;
\3; 1. 8.

BS. YcTraHOBUTE COOTBETCTBHE MCKIAY CBOICTBOM MMPpOCTOI'0 BEUICCTBA U €TO HA3BAHUCM.

1.

B6. UTOOBI HAliTH KOTMYECTBO BEIIECTBA, HYXKHO:

1. MonsipHYIO Maccy MOAEIUTh HAa MACCy BEIIECTBA;

el .

CBoiicTBa NPOCTOro BellecTBa
HMEET CIOUCTYIO CTPYKTYPY,
MCIIOJIb3YETCSI IPU U3TOTOBJIEHUN
rpucdeneil kapanaamei;
oOpa3yercs BO BpeMsl IPO3bI;
OCHOBHOW KOMIIOHEHT 3€MHOM
aTMocdepsr;

ObIBaeT KpacHbIM 1 OesbIi

1.

=

Ha3BaHue npocroro Bemecrsa
030H;

a3o0T;
rpadur;

cepa;

hocdop;

KHCIIOPOJ.

MacCy BCHICCTBA MMOACIIUTL HAa €ro MOJIAPHYIO MAcCCy;

00BEM TMOJIEIUTHh Ha MOJISIPHBIA 00BhEM BEIIECTBA;
MOJISIPHBIA 00BEM MOJENUTh HAa 00HEM BEIIECTBA;

YUCIIO MOJIEKYJI TOACIIUTE Ha YUCJIIO ABOF&JIpO;
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1. yrcno ABOrajipo MoAEIUTb YUCIO MOJIEKYIL.
B7. (Bo3MOXHO HECKOJIBKO BapraHTOB oTBeTa).IIpocToe BemecTBo — 3T10:
1. caxa; 1. moram 1. ¢ynnepen;

1. xBapi; 1. ammasz; 1. nwmpwr.

B8. (Bo3M0OXHO HECKOJIBKO BApUAHTOB OTBETA). 8 T' KUCIOPOA COACPIKUTCS B!

1. 16 SOg; 1. 11,2 1 NOy;
1. 9r BOIBL 1. 10 r oxcuna maraus MgO;
1. 1/8 monb H2SOq4; 1. 11,51 CoHsOH.

B9. Cmemranu 1 v Bogopona u 8 T kucnopojaa. Kakoii 00bem 3aiiMeT 3Ta ra3oBasi cMech (H.y.)?
(OTBeT NMpUBEAUTE C TOYHOCTHIO JIO JECSTHIX).

B10. B3opBanu cmech 2 r Bogopoaa u 8 T kucinopoa. KakoB o0beM HermpopearupoBaBIIeTro
rasa (u.y.)? (OTBeT mpuBeIUTE C TOYHOCTHIO JI0 IECATHIX).

Kiarou k TecTOBBIM 3aJaHUAM 110 TEMe: «OCHOBHBIE XUMHYECKHE MOHITH.

Al A2 A3 A4 AS A6 A7 A8 A9 Al10
4 1 4 2 1 3 3 2 4 3
All Al2 Al3 Al4 AlS Al6 Al7 Al8 Al19 A20
4 3 1 3 3 2 4 3 4 4
A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
1 1 3 1 3 2 2 2 2 4

B1 B2 B3 B4 BS B6 B7 B8 B9 B10
2351 3652 4135 2364 3125 235 135 135 16,8 11,2
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