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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

OO6meoOpa3oBaTesibHas JUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTENbHONW  YacThbiO
00111600pa30BaTEILHOTO MHKJIa 00pa3oBaTeaIbHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO mo
npodeccun/crnennanbHocTd 15.02.19 CapouHnoe nmpou3BOACTRO.

TpymoeMKOCTh AUCITUIUTHHBI «XUMUS» Ha YIITyOJICHHOM ypoBHE cocTaBisieT 114 yaca, u3
koTopeix 90 yacoB — 0a30BbIE MOAynb (7 pa3lenoB) m 6 94acoB — MPHUKIAIHON MOMYIIb,
BKJIIOYAIOIINI  MPAaKTUKO-OPHUEHTHUPOBAHHOE  COJCpXKAaHWE, YyCHJIHMBamoIee MpoduiIbHyro
COCTABJISIOLLYIO 110 KOHKPETHOM NPOQECCUH WU CIIELIUaIbHOCTH.

[lpuknagHoit Monaynb BKIOYaeT JBa pasnaena. Pasmen 8 «Xumust B OBITY U
MIPOU3BOJICTBEHHON AESITETLHOCTH YENIOBEKa» pealn3yeTcsl Ha MaTepuale KeHCOoB, CBA3AHHBIX C
9KOJIOTHYECKON Oe30MacHOCThI0 M OIICHKOM TMOCIEACTBHI OBITOBOMI M MPOWU3BOJCTBEHHOU
JESITENIbHOCTH, 110 OTpacisaM Oyayiiel mpodeccnoHalbHOM 1eSATEeNbHOCTH 00YJaroIINXCSl.

1.2. He.]'ll/l H IINIAHUPYEMBIC PE3YyJabTAaThl OCBOCHUA JUCIHUIIINHBI

1.2.1. Heau u 321244 JUCHUIJIMHBI

@opMUPOBAHHE Y CTYIAEHTOB XUMHYECKOM COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpPa KaK OCHOBBI PUHATHS PEUICHUH B )KU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYaLIUSX,
OTBETCTBEHHOT'0O NIOBEJICHUS B IPUPOIAHOM CpeE.

3agaum AUCHMIIMHBI:

1) cpopmupoBaTh MOHUMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIIECCOB U
ABJICHUM B OKpYXarolleld cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yYMEHHs MPOBOAUTH PACUETHl 1O XUMHUYECKUM (OpPMYIaM M ypaBHEHHSIM
XUMHUYECKMX pEaKlUud, IUIAHUPOBaTh W HHTEPHPETHPOBATH PE3YybTaThl XUMHUYECKHX
DKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKH MPOBEACHUS XUMHUUECKUX IKCIIEPUMEHTAIBHBIX UCCIIeI0OBaHUN
c coOmoneHreM TpaBuwil 0e30HacHOTO OOpalleHHss C BEleCTBAMU M JIAOOpPaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLEHUBATh, MPOBEPSITh HA JIOCTOBEPHOCTh U
00001aTh HTHPOPMAINIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) chopmupoBaTh yMEHHUS TNPOTHO3UPOBATH IOCIEJICTBUS CBOEH NEATEIbHOCTH W
XUMHYECKHX TPUPOIHBIX, OBITOBBIX U TIPOU3BOJICTBEHHBIX IPOIIECCOB;

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

1.2.2. Ilnanupyemble pe3yabTaThl OCBOEHHUS 0O0IIe00pa30BaTENbHON AUCIUIUIUHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
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HAMMEHOBAaHHU Ilnanupyemsble pe3yabTaThbl OCBOCHHUS AUCHUIIIHHBI

e

¢opmupyemb Oo6ume JMCcHUNIMHAPHbIE

X

KOMIIeTeHIN

OK 01. B wacTtu Tpy10BOro BOCIUTaHUSA: - BJAQJAETh CUCTEMOW XHMHYECKMX 3HAHWUW, KOTOpas BKJIOYACT:
Bri6upath . TOTOBHOCTh K TPYAy, OCO3HaHHE IEHHOCTH| OCHOBOIOJIATAlOIIUE TMOHATUS  (XMMHYECKUWH  DJIEMEHT, aToM,
CIOCOOBI MacTepcTBa, TPYA0TI00HE; JNIEKTPOHHAsE 000Ji0YKa atoma, s-, P-, d-2JIEeKTpOHHBIC OpOHTAIH
peuieHus - TOTOBHOCTh K AKTUBHOU JIeATEIbHOCTH | aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
3a7a4 TEXHOJIOTHYECKOU U COIMAIbHOM HAITPaBICHHOCTH, CTIOCOOHOCTD | CTENEHb OKUCIEHHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpHAas Macca,
npodeccuonan | WHUIMHPOBATh, MIIAHUPOBATH U CAMOCTOSITENBHO BBIMOIHATH| MOJIAPHBIA 00BEM, YIIEPOAHBIN CKelleT, (PYHKIMOHANbHAA TPYIINA,
BHOM TAKYIO J€ATEIbHOCTD; paguKan, HM30Mepus, H30MEPbI, TOMOJIOTMYECKUH psif, TOMOJIOTH,
NEeSATEIbHOCTH . HMHTEPEC K Pa3IMYHBIM cepaM MpoPeCCHOHAIBHOM | YIJIEBOAOPOABI, KHUCIOPOA- M  a30TCOAEpXKAIIUE COCAUHCHUS,
MIPUMEHUTETb JIEATEIIbHOCTH, OMOJIOTMYECKH aKTHUBHBIC BemIecTBa (YIJIEBOABI, JKUPBI, OCIKH),
HO K OsnageHue YHUBEpCaIbHBIMHU y4eOHBIMU | MOHOMED, IOJMMED, CTPYKTYPHOE 3BEHO, BBLICOKOMOJIEKYIISPHBIE
Ppa3IM4YHBIM MM03HABATEJIbHBIMU JEHCTBUSIMH: COEIMHEHMS, KpUCTAINYECKAs PEIIETKA, TUIIbl XUMHUYECKUX PEAKIUN
KOHTEKCTaM a) 6a30BbI€ JOTHYECKHE NEHCTBUS: (OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, H5K30- U SHJOTEPMHYECKHE,

. CaMOCTOATEIIEHO (dopMynupoBaTh U
aKTyaJIM3MpoBaTh NpobIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

. YCTaHABIIMBATh CYIIECTBEHHBIM MNpU3HAK WU
OCHOBAHMUS JJIsl CPAaBHEHMS, KJIacCU(UKAIUN U 0000IEHNS;

. ONpeAeNsaTh UeNU  JESITeNbHOCTH,  3a]aBaTh
apaMeTpsl U KPUTEPUU UX JOCTHUKECHMUS,

. BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBICHUIX;

. BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBAThH
COOTBETCTBUE  pE3y/lbTaTOB  LEJNAM, OLICHUBATb  PHUCKHU
MMOCJICICTBUI NEATCILHOCTH;

peakuu MOHHOTO 0OMEHa), pacTBOP, JIEKTPOIUTHI, HEANEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAs JHUCCOLMAIUs, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOUN pPeaKIuu, XHMUIECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (T€OpHUSI XUMHUYECKOTO CTPOCHUS OPraHWYEeCKHX BEIIECTB
A.M. bytnepoBa, Teopus IJIEKTPOJUTUYECKONW JAUCCOLUALINH,
nepuoanueckuii 3akon .M. MeneneeBa, 3aK0OH COXpaHEHHUS! MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHH, (PAKTOIOTHUYECKUE
CBEJICHHSI O CBOWCTBax, COCTaBe, IONy4YeHHH U OE30MacHOM
WCIIOJIb30BAaHUM BAXHEHIIMX HEOPTraHMYECKUX M OPTraHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEILHOCTH YeIOBEKa

- YMETb BBISBIIATH XapaKTepHbIC MPU3HAKUA U B3aUMOCBSI3b
W3YYEHHBIX MOHATUN, NPUMEHSATh COOTBETCTBYIOIIME TMOHATUS TMPHU
OTNMCAaHWUU CTPOCHHSI M CBOWCTB HEOPTAaHWYECKUX W OPTaHUYECKHUX
BEILECTB M WX MPEBPAIICHUI; BBIABIATh B3aUMOCBS3b XUMUUYECKHUX
3HAHUH c MTOHATHAMHA u MPEeACTABICHUSIMU TPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;




- YMEThb HCIOJb30BaTh HAMMEHOBAaHUS XHMUYECKUX COEIMHEHUI
MEXIYHAPOJAHOTO COK3a TEOPETUYECKONM M MPUKIATHON XUMHUU U
TPUBUAJIbHBIE Ha3BaHUs BAKHEHIIMX BELIECTB (3TUJIEH, ALIETUJIEH,
ruuepud, ¢eHois, ¢opManbIerus, YyKCycHas KHCJIOTa, TJIUIHH,
yrapHblii ra3, yrieKucIibli ra3, aMMHaK, ralieHas U3BeCTb, HeralleHas
U3BECTh, NUThEBAs CcOJa M JPYIHX), COCTaBIATH (HOPMYIIbI
HEOPraHMYECKUX U OPraHMYECKUX BEILECTB, YPABHEHUS XUMHYECKHUX
peakiui, OOBACHATH MX CMBICI;, MOJITBEPXKIATh XapaKTepHbIE

XHUMHNYCCKUEC CBOMCTBaA BC€IICCTB COOTBCTCTBYIOIIIMMU
SKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHCHI/Iﬁ XUMHYCCKUX peaKuHﬁ;
- YMCTb YCTaHAaBJIMBATb MPUHAJICIKHOCTD HU3YUYCHHBIX

HEOPraHMYECKUX 1 OPraHUYECKUX BEIECTB K ONpeIeIEHHbIM KJlaccaM
U IpynnaM COeAMHEHUMN, XapaKTepu30BaTh UX COCTAB M BaKHEHIINeE
CBOWCTBA; ONpEAENATh BUABI XMMHUYECKMX CBA3€H (KOBaJeHTHas,
WOHHAsI, METaJUIMYEeCKas, BOJAOPOJHAs), TUIBl KPUCTAIIMYECKUX
PELIETOK BEIIECTB; KIacCU(PUIIMPOBATH XUMUUECKUE PEaKIIH;

- copMHpOBaTh MPEJCTABICHUSI: O MaTePUAIbLHOM €JUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHHUM MPHUPOABI; O MECTE U
3HaYEHWU XHMMUU B CHUCTEME ECTECTBEHHBIX HAyK U €€ pOoJId B
00ecre4eHn yCTOMYMBOIO pa3BUTHS YEJIOBEUYECTBA: B PELLICHUU
po6JIeM 3KOJIOTMUECKON, SHEPTeTUUECKOM 1 MHUILEBON 6€301MacHOCTH,
B DPa3sBUTUU MEIUIUHBL, CO3/JaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
UCTOYHUKOB  DHEPIHH, B o0ecreyeHnn  palMOHAIBHOTO
MPUPOIONOIIB30BaHuUs, B POPMUPOBAHUN

MHUPOBO33PEHUS U 00ILEH KyJIbTYphl UEIOBEKA, a TAK)KE SKOJIOTUYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOAHOI Cpefe;
- BJAJETh CHCTEMOM XUMHMYECKHMX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATralolIe MOHATUSA (JIONOJHUTENIBHO K CHCTEME MOHATUMN
0a30BOro ypOBHsI) - U30TOIbI, OCHOBHOE U BO30YK/IE€HHOE COCTOSIHUE
aToMa, TuOpHuan3alMs aTOMHBIX opOuTanei, xumuyeckas cBsasb (" " u
""" KpaTHBIE CBSI31 ), MOJIApHAsi KOHLIEHTPALHsI, CTPYKTYpHas popmyia,
uzoMepust (CTpyKTypHas, reomeTpuyeckas (IHC-TpaHC-U30MEpHs),
TUIIBl XUMHUYECKUX peakiuil (roMo- U reTeporeHHble, oOpaTUMble U
HeoOpaTuMble), pacTBOpPbl (MCTHHHBIE, JUCIEPCHBIE CHCTEMBI),




KPUCTAJNIOTHAPATHI, CTENEHb JAWCCOLMAINH, JJIEKTPOIHU3, KPEKHHT,
PUPOPMHUHT); TEOpHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUA, JISKAIlMe B OCHOBE MOHHUMAaHHS
IPUYMHHOCTH M CUCTEMHOCTH XMMMUYECKHUX SIBIEHUI, COBPEMEHHBIE
NPECTaBICHUS O CTPOCHUH BELIECTBA HA AaTOMHOM, MOJICKYJISIPHOM U
HAQ/JIMOJIEKYJIIDHOM ~ YpPOBHSAX; IPEIACTAaBICHMS O MeEXaHU3Max
XUMUYECKHX PpEaKIHid, TEPMOAMHAMUYECKUX W KHHETUYECKUX
3aKOHOMEPHOCTAX HUX MPOTEKaHUs, O XUMHUYECKOM paBHOBECHUH,
JUCTIEPCHBIX CUCTEeMaX, (PaKTOJOTHUYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, IOJIy4eHUM U O€30IaCHOM HCIIOJIb30BAaHUM Ba)KHEHIINX
HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB B OBITY M NMPAKTUYECKON
JeSTEIbHOCTH YeJIOBEeKa; OOUIMX HAayYHBIX NMPUHLUIAX XUMHUYECKOTO
NPOM3BOJCTBA (HA TpPHMEpPE MPOU3BOJACTBA CEPHOM KHCIIOTHI,
aMMHUaKa, METaHoJIa, epepadoTKu HePTH);

- yMeTh TPOBOJAUTH PACYETHI MO XHUMHYECKHUM (opMmynam u
YPaBHEHMSIM XUMHUYECKUX PEAKLUN C MCIOJIb30BaHUEM (U3NYECKUX
BEIMYMH  (Maccel, o0OBbeMa Tra3oB, KOJIMYECTBA  BELIECTBA),
XapaKTepU3YIOIINX BENIECTBA C KOJIMYECTBEHHON

CTOPOHBI: pacueTbl M0 HAXOXJIEHHIO XMMUYECKOH (opMyIibl
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJIMIECTBA BEIIECTBA) IPOIYKTA
peaKIMHU, eCIM OJJHO M3 MCXOAHBIX BELIECTB JaHO B BHUJIE PAacTBOpPA C
ONpeAeIeHHON MacCOBOM 10JI€l paCTBOPEHHOTO BEIIIECTBA WJIH JIAHO B
U30BITKE (MMEET MPUMECH); PacdeThl MaCCOBOM MM 00BEMHOM OIH
BbIXOJa MPOAYKTa pEaKLUU; pacuyeThl TEIIOBOro 3¢ (deKra peakiui,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETh BBISIBIISIT XapaKTepHBIE MPU3HAKH U B3aUMOCBSI3b N3yYSHHBIX
MOHATUH, NMPUMEHSATh COOTBETCTBYIOIIME TOHSATHS IPH OMHMCAHUH
CTPOCHUS U CBOWCTB HEOPTaHMUYECKUX U OPTaHUYECKUX BEIECTB U UX
NpEBpallleHU; BBISABIATH B3aUMOCBSA3b XMMHUYECKMX 3HAHUH C
MOHATUSIMH W TIPEACTABJICHUSIMH JPYTUX MPEIMETOB sl Oojee
OCO3HAHHOTO TMOHMMAaHUS U OOBSICHEHHs CYLUTHOCTH MaTepHalbHOTO
eIMHCTBA MHPA; MCIIOJL30BAaTh CUCTEMHBIC XMMHUYECKHE 3HAHUS IS
00BSICHEHUS u NPOTHO3UPOBAHUSA  SBICHHIA, UMEIOIIUX
€CTECTBEHHOHAYYHYIO PUPOJY;




- YMETh HCIOJIb30BaTh HAWMEHOBAHMS XUMHUUYECKHX COCIUHEHUU
MEXIYHAPOJAHOTO COK3a TEOPETUYECKONM M MPUKIATHON XUMHUU U
TPUBHUAJIbHBIE HA3BaHMSI BEILECTB, OTHOCAILIUXCS K HM3YYCHHBIM
KJlacCaM  OpraHMYeCKHUX M  HEOPraHMYECKUX  COCAMHEHMII;
UCTOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (POpMyI
HEOPraHWYECKHX  BEIIECTB, MOJEKYISPHBIX U  CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYT OPraHHYECKUX
BEILECTB; COCTABJIATh YPABHEHHS] XUMUYECKUX PEaKIUI U PaCKpbhIBaTh
UX  CYUIHOCTb:  OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKLMH
MOCPEACTBOM COCTaBIICHUSI 3JIEKTPOHHOro OanaHca STUX peakKluid;
peakiuii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS WX TOJHBIX U
COKpAlICHHBIX HMOHHBIX YPAaBHEHUM; pEaKlHil T'MApoJih3a, peakuui
KOMILIEKCO0Opa3oBaHus (Ha MpUMepe TUAPOKCOKOMIUIEKCOB IIHHKA H
IIOMHUHMS); TOATBEPKAATh XapaKTEpHbIE XHMUYECKHE CBOICTBa
BEIIECTB  COOTBETCTBYIOIIMMHU  OKCIEPUMEHTAMU H  3aMHUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMeThb KIacCU(pUIUPOBATh HEOPraHUYECKHE U OpPraHUYECKue
BEIIECTBA M XUMHUYECKUE PEAKIUU, CaMOCTOSITEIBHO BBIOUpATH
OCHOBaHUS M KPUTEPHH I KJIACCU(PUKAIUU U3y4aeMbIX XUMUYECKIX
00BEKTOB; XapaKTEpHU30BaTh COCTaB U Ba)KHEHIINE CBOWCTBA BEILIECTB,
MPUHAJISKALUX K OMPEAEICHHBIM KJlaccaM M I'pyIIaM COeAUHEHUMN
(mpocThle BemecTBa, OKCHJIbI, THAPOKCHUIBI, COJIU; YIJIEBOAOPOIBI,
pocThie A3GUPHI, CIUPTHL, HEHOIBI, ATbJAECTH/IbI, KETOHBI, KAPOOHOBKIE
KHUCJIOTBI,  CIIOXXKHBIE  3(MUPBI, JKUPBI,  YIIEBOJbI,  AMHHBI,
aAMHHOKHCIIOTHI, OCNKH); MPUMEHSITh 3HAHUS O COCTAaBE€ U CBOMCTBAX
BEULIECTB ISl SKCIIEPUMEHTAIBHON MPOBEPKH TMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH  MPOTEKaHWs  XUMHYECKMX  peakuud U
MIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYIIECTBIICHUS;

- yMeThb MOATBEPKJIaThb HAa KOHKPETHBIX NPUMEPAX XapakTep
3aBHCHMOCTH PEaKLMOHHOMN CIIOCOOHOCTH OPTraHMYECKUX COSAMHEHUN
OT KpaTHOCTU W Tuma KoBaineHTHOH cBszu (" " m ""), B3auMHOTO
BIIMSHUS aTOMOB M TPyINI aTOMOB B MOJEKyJlaxX; a TakXke OT
OCOOCHHOCTEH peanu3alui pPa3IuYHBIX MEXaHHU3MOB MPOTEKAHUS
peakumii;




- YMEThb XapaKTepu3oBaTh OJJIEKTPOHHOE CTPOCHUE AaTOMOB (B
OCHOBHOM U BO30Y)XJICHHOM COCTOSSHUHM) W HMOHOB XUMHYECKHX
anemeHToB 1 - 4 mnepuonoB Ilepumoamueckoit cucremsr JI.H.
MeneneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOIb3Yys MOHATHS "'s",
"p", "d-anexTpoHHBIC" OPOUTAIIH, SHEPTETHYCCKHUE YPOBHH; OO BSCHSThH
3aKOHOMEPHOCTH HM3MEHCHHSI CBOWCTB XHUMHUYECKHX DJJIEMEHTOB U

00pa3yeMbIX UMHU COEAMHEHHH 0 NIEPUO0IaM U TPYIIaMm;

OK 02.
Hcnonb3oBars
COBpEMEHHBIE
CpencTBa
MIOKCKa,
aHaJn3a "
UHTEpIIpeTaIu
u
nH(popmanuuy,
u
nH(pOpMaLIOH
HBIE
TEXHOJIOTUU
TUISt
BBITIOJTHEHUS
3a1a4
npogdeccronan
BHOU
NeSITeIbHOCTH

B o06macTi IEeHHOCTH HAYYHOTO TIO3HAHMS:

- copMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U OOIIECCTBEHHOMH
MPAKTUKU, OCHOBAHHOTO Ha IUAJIOTe KYJIbTYp, CHOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE SA3BIKOBOM U YUTATENBbCKON KYIbTYPhI KaK
Cpe/CTBa B3aUMOJICHCTBUS MEXTY JIFOJbMHU U TIO3HAHUS MUPA;

- OCO3HAaHHME LIEHHOCTM HAyYHOH JAESATENbHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MTPOCKTHYIO M UCCIIEOBATENBCKYIO ACATEIHHOCTD
WHJIUBUIyaJIbHO U B TPYIIIIE;

OBnajeHne yHHUBEPCAIBHBIMU YYE€OHBIMU TI03HABATEIbHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:

- BIAJCTh HaBBIKAMU MOJYY€HUS MH(OpPMAIMU U3 HCTOUHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBISTh MOWCK, aHAJIN3,
CUCTEeMAaTHU3aIMI0 ¥ HHTEPHpETaluio WH(OPMALUU PA3TUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- co3JaBaTh TEKCThI B pa3NUYHBIX (QopMaTax C y4ETOM
Ha3HaueHWs WH(OpMAIMM ¥ T1IEJIEBOM ayAuTOpWHU, BBIOUpas
ONTUMATBHYIO0 (OPMY TIPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHWBATh JIOCTOBEPHOCTH, JETHTUMHOCTh WH(pOpMAIUU, e
COOTBETCTBUE IPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

- YMETh IUIAHMPOBATh U BBINOJIHATE XUMHUYECKUU HSKCHEPUMEHT
(mpeBpallieHus OPraHUYECKUX BEIECTB MPU HArpeBaHHUH, MOTyUYCHUE
STUJICHA W W3y4YEHHWE €ro CBOWCTB, KA4YECTBEHHbIE pEaKIMH Ha
aJIbJIETU]IbI, KpaXMaJll, YKCYCHYIO KUCJIOTY; JieHaTypamus OelKOB Mpu
HarpeBaHUU, [IBETHBIC PEAKIIUU OCIKOB; MPOBOIUTH PEAKIIUH HOHHOTO
oOMeHa, OmpeAensTh Cpeay BOJHBIX PACTBOPOB, KauyeCTBEHHbBIC
peaknuu Ha Cynab(par-, KapOOHAT- W XJOPUA-aHUOHBI, Ha KaTHOH
aMMOHWUSL; PeIlaTh IKCIEPUMEHTANIbHBIE 33]1a4M 110 TemaM "'MeTtasibl"
u "Hemeramnel") B COOTBETCTBUM C TMpaBUIaMH  TEXHUKU
0e30MmacHOCTH TpH OOpaIlllEeHHH C BEIIeCTBaMU U JabOpPaTOpPHBIM
000pyI0BaHUEM; MPEACTABIATh  PE3YJIbTATHI XUMHUYECKOTO
DKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMpPOBATH BHIBOJBI HA OCHOBE ITHX PE3Y/IHTaTOB;

- YMETh aHAIM3UPOBATH XUMHUECKYIO HH(OpMAIIHIO, TOTyJaeMyto U3
pPa3HBIX HMCTOYHUKOB (CPEICTB MaccoBOM wuHGOpMAINHU, CETh
WuTepHer u apyrue);

- BJIAJIETh OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS BEIIECTB U
XUMHUYECKUX sIBIIEHUH (HaOIIOAeHWe, H3MEpeHue, HKCIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeThb TPOBOJUTH pacueThl MO XUMHUYECKUM dopMynaMm U
YpaBHEHUSAM XUMHUYECKUX PEAKIUH C MCIOIb30BaHHEM (PU3MUECKHUX
BEJIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
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- UCIIOJIb30BaTh CpencTBa WH(OPMAIMOHHBIX "
KOMMYHHKAIIHOHHBIX TEXHOJIOTMH B PEUICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX ¥ OPraHU3alMOHHBIX 33/1a4 ¢ COOII0ICHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYCCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIAJICTh HABBIKAMH DPACIIO3HABAHUS W 3aAIIUTHI HHQPOpPMAIUH,
UH(POPMAIIMOHHOHN 0€30MaCHOCTH JTHYHOCTH;

Macchl, 00beMa (HOpMalbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEILIECTBA;
UCIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHUS [UIl IPUHATHS
peIJ_IeHI/If/'I B KOHKPCTHBIX JKHU3HCHHBLIX CHUTyalUAX, CBA3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM;

- YMCTb CaMOCTOATCIIbHO IUJIAHUPOBATHL U IMPOBOJUTH XUMHYECKHUH
HKCHEPUMEHT (IOJIY4YE€HHUE M M3y4EHUE CBOWCTB HEOPraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, KaYeCTBEHHBIC PEaKIUH YIIEBOJOPOJIOB
pasIMYHBIX KJIACCOB M KHUCJIOPOACOAEPKAIIMX  OPraHUYECKHX
BEIIIECTB, PEIICHUE SKCIIEPHUMEHTAIBHBIX 33734 10 PAaclOo3HABAHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COONIOEHUEM IIPaBUII
O0e3omacHOTO OOpamieHusi C  BEmECTBAMH W J1a0OPaTOPHBIM
000py10BaHUEM, ¢bopmynarpoBaTh Lesu HCCIIeI0BaHMS,
NPEJOCTABIIATE B PA3NUYHON (opMe pe3yinbTaThl JKCIIEPHUMEHTA,
aHAJIM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTb;

- yYMEThb OCYIIECTBJIATH LIEJICHAIIPABICHHBIM IOUCK XUMHUYECKON
uHGOpMAaLUY B Pa3IMYHbIX UCTOYHMKAX (HayuHas U ydyeOHO-Hay4yHas
JuTepaTypa, CpelcTBa MaccoBOM uH(popMaiuu, cetb VHTepHET u
JIpYrue), KpUTUYECKH aHaJIM3UPOBATh XHMHUYECKYIO HH(OpMALHUIO,
nepepadaTbIBaTh €€ M UCII0JIb30BaTh B COOTBETCTBUU C ITOCTABICHHOM
y4ueOHOM 3a/1aueit;

- BJIQJIETh CUCTEMOM 3HAHUN O METOJIaX HayYyHOIO MMO3HAHUS SIBJICHUN
npupoanl, HCIOJB3YEMBIX B CCTCCTBCHHBIX HAYKax H YMCHUAMU
OPUMEHATh 3T 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIIeIOBAaHUU
BCUICCTB U IJId O0BSICHEHHUST XUMHUYECKHUX SIBJ'IGHI/II\/JI, UMCIOIIIUX MECTO
B IIPUPOJIE MPAKTUUYECKON AEATEIbHOCTH YEJI0BEKa U B IIOBCEIHEBHON
JKH3HU,

OK 04.
O¢pdexTuBHO
B3aUMOJICHCTB
OBaTh u
paboTtathb B
KOJUIEKTUBE H
KOMaH1e

- TOTOBHOCTH K
CaMOOIIPEICIICHUIO;
-OBJIaJICHHE HaBBIKAMH y4eOHO-HCCIIEA0BATEILCKOM, MPOESKTHOM
U COLMAJIBHON JAESITeIbHOCTH;

OgtageHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JICHCTBUSIMH:
0) coBMeCTHasl JIeITeIIbHOCTh

- MOHMMAaTh M WCIOJb30BaTh TMPEHUMYIINECTBA KOMAaHIHON |
WH/IMBUIYaJIbHOW Pa0OThI;

CaMOpa3BUTUIO, CaMOCTOATCIBHOCTH U

- YMEeTh IUIAHMPOBATb W BBIMOJIHATE XUMHUYECKUM HSKCIEPUMEHT
(mpeBpallieHus OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, MOTyUYECHUE
STUJICHA W W3y4Y€HHWE €ro CBOWCTB, KAYECTBEHHBIE pPEaKIMH Ha
aNIbJIETU]IbI, KpaXMaJl, YKCYCHYIO KHUCJIOTY; JIeHATypalus OEIKOB MpU
HarpeBaHUH, [IBETHBIC PEAKIIUH OCIIKOB; TPOBOIUTH PEAKITUU HOHHOTO
oOMeHa, OmpeAensTh Cpeay BOIHBIX pPACTBOPOB, KauyeCTBEHHBIE
peaknuu Ha cyibdar-, KapOOHAT- W XJIOPHA-aHHOHBI, Ha KaTHOH
aMMOHUSL; pelaTh SKCIEPUMEHTANIbHBIE 33a4M 110 TeMaM "Merasibl"
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- IPUHUMATD LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh
U KOOPIUHHUPOBATh JECHCTBHS IO €€ JOCTH)KEHUIO: COCTaBJISATh
IJIaH JEWCTBUHM, pacHpeneiarb poJId € Yy4eTOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHUPOBATH U BBIIOJHATE padOTy B YCIOBUSAX PEAIBHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBUS;

- OCYILIECTBIIAATH IIO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B
Pa3IMYHBIX CUTYaLUsAX, IPOSBIATE TBOPUECTBO M BOOOpaXKeHNUE,
OBITH UHUIIMATUBHBIM

OBnaneHne yHUBEPCAIBHBIMU PErYISATUBHBIMU JEHCTBUSAMMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI APYTUX JIIOJEH IIPU aHalIu3e
PE3yJIBTAaTOB ACATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHMMAaTh MHUpP C IMO3ULHUHU JIPYroro
4eJI0BEKA

u "Hemeramnpl") B COOTBETCTBUM C TIpaBUIaMH TEXHUKU
0e30macHOCTH IpU OOpalIeHHH C BELIECTBAMU MU JIAOOPATOPHBIM
o0opyIoBaHWEM;  MPEACTABIATH  PE3YIbTaThl  XUMHYECKOTO
JKCIEpUMEHTa B (OpPME 3allUCH YpPAaBHEHHH COOTBETCTBYIOILUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;
-yMETb CaMOCTOSTEJIbHO IUIAHUPOBaThb U HPOBOJIUTH XUMHUYECKHUH
AKCIIEPUMEHT (IIOJIyUEHUE U H3Y4YE€HHUE CBOMCTB HEOPraHMUYECKUX U
OpPraHMYECKHUX BEIECTB, KadeCTBEHHbIE pEaKUUH YIIeBOJOPOJIOB
pa3IMyYHBIX KJACCOB M  KHUCJIOPOACOJEPKAIIMX OPraHUYECKUX
BEIIIECTB, PEIICHUE 3KCIEPUMEHTAIBHBIX 33734 M0 PACIO3HABAHUIO
HEOPraHMYECKUX U OPTaHUYECKUX BELIECTB) C COOIIOJEHUEM IPABUII
Oe3omacHOro oOpalieHuss C BEleCTBAMU U J1a0OpaTOPHBIM
00opyI0BaHuEM, dbopmynupoBaTh el HCCIIEIOBaHMS,
IPEJOCTaBIATh B PA3IUYHON (opMe pe3yibTaThl 3KCIEPHUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

OK 07.
ConeiicTBOBaT
b COXPaHEHUIO
OKpY’Karoleu
Cpenbl,
pecypcocbepe
JKEHHIO,
MPUMEHSITh
3HaHHUA 00
W3MEHEHUU
KJIMMAaTa,
TIPUHIIHIIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,
3¢ heKTUBHO
JICICTBOBATH B

B o6s1acTu 3K0I0rHYeCcKOro BOCIIUTaHHUS:

- c(hopMUPOBAHHOCTH 3KOJOIMYECKOW KyJbTYphbl, NOHUMaHHE
BIIMSIHUSI COLIMAIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSTHUE
OPUPOJHON M COLMANbHOM Cpelbl, OCO3HaHHWE IJI00AIBHOIO
XapakTepa 3KOJOrMUECKUX MpooeMm;

- IJJAHUPOBAHUE M OCYILECTBICHUE NCUCTBUH B OKpYXKarolen
cpelne Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA,

AKTHBHOE HENPUATHE NEUCTBUN, IPUHOCALIUX BPE OKPYXkKaroIen
cpene;

- YMEHHE MPOTHO3UPOBATh HEOJATONPUSTHBIE SKOJIOTHYECKHE
MIOCJIEICTBHS MIPEANIPUHUMAEMBIX IE€HCTBUM, IPEIOTBPAIIATh UX;
- pacIIMpEeHHE  OmbITa  JACATENIBHOCTH  DKOJOTHYECKOH
HaIIpaBJICHHOCTY;

- OBJIQJICHHE HABBIKAMH y4EOHO-UCCIIE0BATENIBCKOM, TPOEKTHON
U COLIMAJIBHOU JI€ATEIbHOCTH;
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[Tpodeccuona
JIbHBIC
KOMIICTCHIIUHU

1K 1.1. BeiOupars MeTo 151, CHOCOOBI ¥ IPUEMBI COOPKH U CBAPKH
KOHCTPYKLIUH C y4€TOM YCJIOBUH MPOU3BO/ICTBA.

[IK 1.2. BbINOJHATH TEXHUYECKYIO MOJTOTOBKY IMPOU3BOJICTBA
CBapHBIX KOHCTPYKLU.

I[IK 1.3. BbiOupaTh OCHOBHBIE M CBapO4YHbIE MaTepHalbl,
o0opyIoBaHuE, IPUCIOCOOIEHUS W MHCTPYMEHTBHl  JUIs
oOecrnieueHns NPOU3BOACTBA CBAPHBIX COEAMHEHUN C 3aJaHHBIMU
CBOMCTBaMH.

[IK 1.4. OGecrieunBaTh HEOOXOIUMBIC YCIOBUS XpPaHEHUS H
UCIIOJIb30BaHUSI OCHOBHBIX U CBAPOYHBIX MaTE€PHUAIOB, UCIIPABHOE
COCTOSIHUE  CBapoO4yHOro  oOOpy/IOBaHUS,  OCHACTKHM U
UHCTPYMEHTA.

I[IK 2.1. DBbIIOAHATH NPOEKTHUPOBAHHE TEXHOJIOTMUYECKUX
IPOLIECCOB IPOM3BOJICTBA CBAPHBIX KOHCTPYKLUH C 33JaHHBIMU
CBOMCTBaMH.

[IK 2.2. BpiOuparh Bua M MapaMeTpbl PEKUMOB 00pabOTKH
MaTepuaia ¢ yueToM IIPUMEHSAEMON TEXHOIOTHH.

[TK 2.3. OcymecTBIsATh TEXHUKO-DKOHOMUYECKOE 0OOCHOBAHHE
BBIOPAHHOT'O TEXHOJOTHYECKOT0 Mpoliecca.

I1IK 3.1. OmpenensiTh NPUYMHBI, TPUBOJAIIME K OOPa30BaHUIO
Ne(EeKTOB B CBAPHBIX COEIUHEHMSIX.

I[IK 3.2, OcymecTBiasiTh KOHTPOJb KadecTBa CBapHbBIX
COEJMHEHUN Ha COOTBETCTBUE TPEOOBAHUSAM TEXHOJOTHYECKOM
JIOKYMEHTaI1H.

IIK 3.3. PazpabGatbiBaTh Mepbl 1O NPEAYNPEXKICHUIO U
YCTPAHEHUIO 1€(PEKTOB CBAPHBIX COCTUHEHUHN U N3JIEIHH.

IIK 4.2. IIpou3BOANTH TEXHOJIOTMYECKHE pacuyeTbl Ha OCHOBE
HOPMAaTHUBOB  TEXHOJIOTUYECKUX  PEXKHMOB, TPYIOBBIX U
MaTepHaJIbHBIX 3aTpar.

I[IK 4.3. PazpabateiBaTh MpeAOKEHUS IO IOBBIIICHUIO
3¢ (HEeKTUBHOCTH MPOU3BOJICTBA.

[1K 4.4. Opranu3oBbIBaTh PEMOHT U TEXHUYECKOE 00CTYKHUBAaHUE
CBapOYHOro 000pYyI0BAHHUS.
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JInyHoCTHEIE
pe3yJIbTaThl

JIP 01 Poccuiickyto rpakx1aHCKyl0 UIEHTHYHOCTb, TaTPUOTU3M,
yBa)K€HHE K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTU HEpen
Ponunon, roppoctu 3a cBOM Kpail, cBorwo Poauny, mponuioe u
HACTOsIIllee MHOTOHALIMOHAIBHOIO Hapojaa Poccuu, yBakeHue
rOCyJapCTBEHHBIX CUMBOJIOB (Tep0, (piar, THMH).

JIP 02 I'paxk 1aHCKYIO MO3UIIUIO KaK AKTUBHOTO M OTBETCTBEHHOTO
YjeHa  pPOCCHUICKOro  OOILIecTBa,  OCO3HAIOIIETO  CBOH
KOHCTUTYILIMOHHBIE IpaBa U 00A3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IPaBOMOPSIIOK,  OOJANAIONIET0  YYBCTBOM  COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO IPUHUMAIOIIETO  TPATULMOHHBIE
HAallMOHAJIbHBIE W  OOIIEYeIOBEYECKHE TyMAaHUCTHYECKHE W
JIeMOKpaTU4YeCKHe IEHHOCTH.

JIP 04 ChopMupoBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKM U OOILIECTBEHHOM
IPAKTUKH, OCHOBAaHHOIO Ha JUaloOre KyjibTyp, a TaKxke
pa3In4HbIX (OpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIbTYPHOM MHUPE.

JIP. 05 CdopMupoBaHHOCTE  OCHOB  CaMOpa3BUTHS U
CaMOBOCIIUTaHUsI B COOTBETCTBUU C OOIIEYETIOBEUYECKUMHU
LEHHOCTSAMH U HJieajlaMH I'PakIaHCKOT 0 0011[eCTBa; TOTOBHOCTb U
CHOCOOHOCTh K CAMOCTOSATENNBbHOM, TBOPYECKON U OTBETCTBEHHOM
JeSITEIbHOCTH.

JIP 06 TonepanTHOE cO3HaHME M MOBEJCHUE B MOJIUKYIBTYPHOM
MHUpE, TOTOBHOCTb U CIOCOOHOCTH BECTH JHAJOr C JIPYrUMHU
JIObMH, JOCTUraTh B HEM B3aUMOIIOHMMAHUs, HAXOJUTh 00IIHe
eI W COTPYOHUYATh JUIsI HUX JOCTH)KEHHS, CIOCOOHOCTh
OPOTHBOCTOSATh  WJACOJIOTUM  JKCTPEMHU3MA, HalMOHAJIU3Ma,
KceHO(hoOUH, TUCKPUMHUHALIUN TI0 COIMATBHBIM, PEITHTHO3HBIM,
pPacoBbIM, HAllMOHAJIBHBIM MpPU3HAKaM W JAPYIrMM HETaTHBHBIM
COLMATBHBIM SIBJICHUSIM.

JIP 07 HaBblkM COTpPYZHMYECTBA CO CBEPCTHHUKAMM, JIE€TbMU
MJIQIIET0  BO3pacTa, B3POCIBIMH B 00pa30BaTeIbHOM,
00I11eCTBEHHO HOJIE3HOH, yueOHO-HCCIIeI0BATENLCKOM,
IPOSKTHOHN M JPYTUX BUAAX JESTSIHHOCTH.
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JIP 08 HpaBctBenHoe CO3HaHUE u MOBEJICHUE
Ha OCHOBE yCBOEHUs 00IIeUeI0BEYECKUX [IEHHOCTEH.

JIP 09 I'0TOBHOCTB M CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCIIE
caM000pa3oBaHuI0, HA MPOTSHKEHUH BCEH YKU3HU; CO3HATEIILHOE
OTHOILIEHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBHUIO
yCIENHOM npodeccuoHalbHON U 00IIeCTBEHHOM e TeIbHOCTH.
JIP 10 DcreTnueckoe OTHOUIEHME K MHpPY, BKIIOYAs 3CTETUKY
OblTa, HAy4YHOTO M TEXHUYECKOIO TBOPYECTBA, CIIOPTA,
00I111eCTBEHHBIX OTHOLICHUH.

JIP 11 Ilpunatue W peanu3alyio LEHHOCTEH 37J0pOBOr0 U
Oe3omacHoro oOpasza JKH3HH, NOTPEOHOCTH B (PHU3HMUECKOM
CaMOCOBEPILIECHCTBOBAHHH, 3aHATUAX CHOPTUBHO-
O37I0POBUTEJILHON  JESATEIbHOCTbIO,  HENPHUSATHE  BPEAHBIX
MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB.

JIP 12 bepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K
buzuyeckoMy M TICHXOJIOTUYECKOMY  3[0POBBIO,  Kak
COOCTBEHHOMY, TaK U JIpYruX JIOJEH, yMEHNE OKa3bIBaTh MIEPBYIO
IIOMOIIb.

JIP 13  Oco3nansblii BbIOOp Oyaymeir mnpodeccuun u
BO3MOKHOCTEHN pean3aiuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB;
OTHOLIEHHE K  NPO(PECCHOHANBHOM  JEATENBHOCTH  Kak
BO3MOXXHOCTH Y4YacTUsi B PEIIEHUU JINYHBIX, OOLIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAI[MOHATIBHBIX MPOOIIEM.

JIP 14 CdopMUpPOBaHHOCTH HKOJIOTHYECKOTO  MBIILICHUS,
MMOHUMAaHUS BJIMSIHUS COLIMAIIBHO-I’KOHOMUYECKHUX MPOILIECCOB HA
COCTOSHUE TNPUPOJHOW M COLUAIbHOM Cpeibl; MpHOOpeTeHue
OIMBITA FKOJIOTO-HANPABICHHON NEATEIbHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOIIEHHUE K CO3/IAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSITHUS EHHOCTEN CEMEINHOM KU3HMU.

Meramnpeamer
HBIE
pe3yJIbTaThI

MP 01 YMmeHnue caMOCTOSTENbHO ONPEACIISTh LEIH JEITEIIbHOCTH
A COCTaBJIITh  IUIAHBI  JIEATEABHOCTH,  CaMOCTOSTEIBHO
OCYILIECTBIIATD, KOHTPOJIUPOBATh 5 KOPpPEKTUPOBATH
JIeATEIbHOCTh; HMCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI st
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JOCTMDKCHHUSI TIOCTABJIICHHBIX 1I€JIed W peajid3aliy TUIAHOB
JESTEIbHOCTH; BBIOUPATh YCIELIHBIE CTPATETHH B PA3IMYHBIX
CUTYaIUsX.

MP 02 Ymenue npoayKTUBHO OOIIAThCS U B3aUMOJICHCTBOBATh B
MPOIIECCE COBMECTHOW JIEATETbHOCTH, YYHUTBHIBATh MO3ULIUU
IPYTHX YYaCTHUKOB JI€ATEIbHOCTH, A3(P(EKTUBHO pa3peliaTh
KOH(JIUKTHI.

MP 03 BiameHue HaBbIKaMU TI03HABaTEIbHOH, Yy4eOHO-
HCCJIEIOBATENIbCKOM W MPOEKTHOM JIESITENIbHOCTH, HaBBIKAMU
paspeimieHusi  mpoOieM; CIOCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHMCKY METOJOB pEHICHUs MPaKTUYECKHUX
3a[a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHUA.

MP 04 TotroBHOCTP M CHOCOOHOCTH K CAMOCTOSITEIBHOM
MH(OPMALIMOHHO-TIO3HABATENILHON  JEATENILHOCTH,  BJaJIeHUE
HABBIKAMU MMOJTYYCHHSI HEOOX0IMMOUN MH(DOpPMAIIMK U3 CIIOBapei
pa3HbIX THUIIOB, YMEHHE OpPUEHTHUPOBATHCS B PA3IUUYHBIX
UCTOYHHMKAX  HMHPOpMALUM, KPUTUYECKU  OICHUBATH U
UHTEPIPETHPOBATh WHPOPMAIUIO, MOIYIAEMYI0 M3 PA3THMYHBIX
HUCTOYHUKOB.

MP 05 YmMeHue uCHOIB30BATH CpencTBa WH(POPMAIMOHHBIX H
KOMMYHHKAITIOHHBIX TEXHOJOTUH B pEIIEHWU KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX U OPTraHU3aIMOHHBIX 3371a4 C COOIOJCHUEM
TpeOOBaHUIN DJPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeH s, TMPaBOBbIX W HSTUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH.

MP 06 Ymenue ornpenensTh Ha3HaYeHHE U QYHKIUU PA3IUYHBIX
COIIMAJIbHBIX UHCTUTYTOB.

MP 07 VYMmeHue camOCTOSITENIbHO OLEHMBAaTh M INPUHUMATh
pElIeHUs, OINpPEACNSIIONIME CTPATETHI0 MOBEACHUS, C YYETOM
TPaKIAaHCKUX U HPABCTBEHHBIX IIEHHOCTEH.

MP 08 Bnaaenue S3bIKOBBIMU CpPEACTBAMU — YMEHHE SICHO,
JIOTUYHO W TOYHO W3JIaraTh CBOIO TOYKY 3PEHHS, MCIIOIH30BAThH
aJICKBaTHbBIE SI3bIKOBBIE CPEJICTBA.
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MP 09 Bnanenue HaBbIKaMU MO3HABATEIBHOW pedieKCHU Kak
OCO3HAHMsI  COBEPIIAEMbIX  JACHCTBUM U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, 'PAHUL] CBOETO 3HAHUS
U HE3HaHUs, HOBBIX I103HABATENbHBIX 33Ja4 M CPEICTB HUX
JIOCTHUKEHUS
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2. CtpykTypa u cofepxanue o011eo0pa3oBaTeNbHON TUCIUTUTMHBI « XUMUS»
2.1. O0BbeM IUCHUTUTMHBI U BUJIBI y4€OHOM paboThI

Bun yae6HO# paboThI O0bem B yacax

O06Bem 00pa3oBaTeIbLHON TPOrPAMMBI 90
T CIIATUTHHBI

B T.U.

OcHOBHOE coJiepIKaHUE 90
BT. 4..

TEOpPETHYECKOE 00yUeHre 54
MPAKTUYECKHUE 3aHATUS 36
B T.4. KOHTPOJIbHBIE PAOOTHI 6

B T.4. JADOpATOPHBIC 3aHATHUS 10
B T.4. MPO(hecCHOHAITBHO-OPUEHTHPOBAHHOE 6

coJiepkanue (ColepKaHue MPUKIIATHOTO

MOJIYJISA)

B T. Y.. TPaKTUYCCKUEC 3aHATHS 6

[IpomexyTouHas aTTectanus (3a4€T)
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HaumeHnoBanue Conep:xanue yueoHOro MaTepuasia (0CHOBHOEe M TPOdeCcCHOHAIbHO-OPHEHTHPOBAHHOE), O0béM dopmupy
pa3aesioB U TeM JadopaToOpHbIe U NPAKTHYECKHE 3aHATHSA, MPUKJIATHOH MOAYJIb 4acooB eMble
KOMIIETEH
110707
1 2 3 4

OcHOBHOE coJiep)KaHNe 90
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 8
Tema 1.1. CTpoenue OcHoBHoOE cojiep:KaHne 6
ATOMOB XHMHYECKHX Teoperunueckoe o0yuenne 4 0K02
3JeMeHTOB U npupoaa | COBpeMEHHas MOJIENb CTPOEHHUS aToMa. DJIEKTPOHHAs KoHpurypauus aroma. Knaccuduxauus OK 01
XUMHYECKOIl CBA3M XUMHYECKHX 3JIEMEHTOB (S-, P-, d-31eMeHThI). BaneHTHBIE 37eKTPOHEI. BaaeHTHOCTS.

DJIEKTPOHHAS MPUPOJA XUMUUYECKOH CBSI3U. DJIEKTPOOTPUIIATENIbHOCTh. KOBalIeHTHAs CBS3b, €€

Pa3HOBHIHOCTH U MEXaHU3MbI 00pa30BaHMs (OOMEHHBIN M IOHOPHO-aKIETITOPHBIN). FloHHas

cBs3b. MeTamnueckas cBs3b. BopopoaHas cBsizb. MeKMONEKYISIPHbIE B3aUMOICUCTBUSL.

M30TO1BI, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aToMa, THOPUIM3aIKs aTOMHBIX OpOHTAaJICH.

[IpakTrueckue 3aHATUs 2

Pemenune npakTruyeckux 3alaHuii Ha COCTABJIICHHUE ICKTPOHHO-TpadudecKux Gopmy

a51eMeHTOB 1—4 nepuoos.

Pemenne 3amanmii Ha UCHOIBL30BaHNE XUMHYSCKOM CUMBOJIMKY M Ha3BaHUN COCIMHCHUM 110

HOMEHKJIAType MEKYHAPOIHOTO COH03a TEOPETUUECKON U MPUKIAHON XUMHUHU U TPUBHAIIBHBIX

HA3BaHUM JUIS COCTABICHUS XUMHUECKUX (HOPMYI ABYXaTOMHBIX COETMHEHUH (OKCHUIOB,

Cynb(hUI0B, THAPUAOB U T.I.) U IPYTUX HEOPTaHMUECKUX COCTUHEHUHN OTAETbHBIX KIACCOB.
Tema 1.2. OcHoBHOE cogep:kaHue 2
Iepuoanuecknii 3akon | Teopernyeckoe odyyenue

IIpakTHYeckne 3aHATHS 2

u Tabauna J[.A.
MenpaeeeBa

Ilepuoanueckas cucreMa xuMuueckux 31eMeHToB .M. Menneneea. uznueckuii CMBICI
[lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS] CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CII0KHBIX BEIIECTB B COOTBETCTBHH C
MOJI0’)KEHUEM XUMUYECKOro 35emMenTa B [lepronnueckoit cucreme. MUpOBO33peHUECKOE U
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Hay4yHoe 3HaueHue [lepuoauueckoro 3akona /.M. Menneneesa. [Ipornossr I.1. Menneeneena.
OTKpBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.PelieHne npakTuKo-opueHTUPOBAHHBIX
TEOPETHUECKHUX 3aJaHUi Ha XapaKTepU3aIUI0 XUMUYECKHUX AJIeMEHTOB «MeTtaumndeckue /
HEMETAJNIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTh U CPOACTBO K JICKTPOHY XUMHYECKHUX
AJIEMEHTOB B COOTBETCTBHUE C MX 3JCKTPOHHBIM CTPOCHHEM U MOJO0KEHUEM B IEPUOINUECKON
cucteMe xumudeckux sneMmeHToB .M. Menaeneeray

Pa3znes 2. XumMudeckue peakuuu

14

Tema 2.1. Tunsl
XHUMHYECKUX
peakuuii

OcHoOBHOE coiep:KaHue

Teopernueckoe 00yueHue

Knaccn(bmcaum{ W THUIIbI XUMHWYCCKUX peaKHI/Iﬁ C Y4aCTUECM HCOPraHMYCCKHUX BCIICCTB.

KonnyecTBeHHBIE OTHOLIEHHS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U PacCuCThL

110 YPaBHEHHSIM XUMHUYECKUX peakiuil. MoJb Kak eIMHMIA KOJIMYeCTBA BelecTBa. MospHas
Macca. 3aKOHbI COXPaHEHUsI MacChl U DHEPTrUuU. 3aKoH ABoraapo. MospHslil 00beM Ira3oB.
OTtHocuTenbHAs INIOTHOCTH ra30B.

Peakiumn koMIuiekcooOpa3oBaHMsl ¢ y4aCTHEM HEOPraHWYECKUX BEILECTB (Ha MpUMeEpe
T'HJIPOKCOKOMITJIEKCOB IIUHKA U QJIFOMUHUS).

IIpakTHYecKkHe 3aHATHA

CocraBieHue ypaBHEHUH peakIfii COeTMHEHUs, Pa3lIoKEeHUs, 3aMeleHHs], 0OMEeHa.

YpaBHeHHsI peakliuii TOPEHUs, HOHHOTO OOMEHa, OKUCIEHUS-BOCCTAaHOBIICHHUS.

PacueTr KonM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEAKIIMK COSTUHEHHUSI, €CITU OJTHO U3 BEIECTB JIaHO
B M30BITKE U/WJIH COAEPKUT NTpUMecH. PacueT maccoBo miin 00bEMHOM JT0JIU BBIX0/1a TIPOTYKTa
peaKIMu COCTMHEHHS OT TEOPETUUECKH BO3MOKHOTO. PacueT 00beMHBIX OTHOIIIEHUH Ta30B.
Pacuer maccel (00beM, KOJTMYECTBO BEIIECTBA) MPOYKTa PEAKIIMH, €CITH OJTHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OMPEIETCHHON MAaCCOBOM J10JIeil paCTBOPEHHOT0 BEUIECTBA.

ypaBHeHI/IH OKHCJICHHMS-BOCCTaHOBICHMA. CTeneHb okuclieHus. OKHUCINUTENb 1 BOCCTAHOBUTEND.

OKHCIUTETEHO-BOCCTAHOBUTEIBHEIE pPE€aKkuru B IMIpupoac, NpOU3BOJCTBCHHBIX IMPOIECCaxX U
KU3HCACATCIIBHOCTH OPraHnu3MOB. OKHCIINTEIbHO-BOCCTAHOBUTEILHBIN MOTCHIUAJI CPCABI.
CocraBienue u YpaBHHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ METOJ0M

OK 01
OKO02
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AJIEKTPOHHOTO OajaHca. TUIMYHBIC HEOPTAaHMUYECKHE OKUCIUTEN U BOCCTAHOBUTEIN. DIIEKTPOIIH3
pPacTBOPOB M PACILIABOB COJICH.

Tema 2.2.
DJIeKTPOJIUTHYECKAS
M HOHHLIM 00MeH

OcHoBHoOe coJepkaHue

Teopetmueckoe oOydeHue

TCOpI/IH E)J'IGKTpOJ'II/ITI/I‘lCCKOI\/'I JUucconuanum. PeaKHI/II/I noHHOTro 00MeHa. CocTaBieHue peaKHI/Iﬁ HOHHOI'O
oOMeHa IMYTEM COCTABJICHHUSA UX MOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHCHI/II\/'I.

FI/IﬂpOJ'II/I3 coJicH. 3HaUYCHUE ruapoJin3a B OHOJIOTHYECKUX OOMEHHBIX mnmpouneccax. HpI/IMeHeHI/IC TruapoJin3a B
ITPOMBIIIIJICHHOCTH.

JlaGopaTopHblie 3aHATHS

UlaGopartopHas paboTa «Peakiuu TuapoIn3ay.

Hccnenoanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHJILHBIMU U CJIA0BIMU ITPOTOJUTAMH, U UX
peaKITMii ¢ pacCTBOpaMH IIEJIOYH B KapOoHaTa HaTpHusa. COCTaBJICHHE peaKIMiA THAPOIIH3a COJICH.

KonTpoabHnas padora 1

CTpoeHue BellleCTBAa M XUMHUYECKHE PeaKIHu.

Pa3znen 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUX BeIIECTB

18

Tema 3.1.
Knaccupuxauus,
HOMEHKJIATYpa U
CTpoeHHe
HEOpraHu4ecKHuX
BellleCTB

OcHoBHOE co/lep:KaHue

Teoperuyeckoe o0yueHue

IIpenmer Heopranuueckoit xumMuu. Bzaumocss3p Heopraunueckux BemecTB. Kiaccuduxanus
HEOpraHU4YeCKUX BelecTs. IIpocTeie u cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX
BEIIECTB (OKCHUABI, THJIPOKCUIBI, KUCIOTHI, con). HOMeHKIaTypa U Ha3BaHWE HEOPraHMUECKUX
BELIECTB UCXO/I U3 UX XUMUYECKONU (DOPMYIIBI WIIM COCTABIIEHUE XUMUYECKOU (POPMYIIBI HCXOs
13 Ha3BAaHMS BELIECTBA 10 MEKIYHAPOJHON WM TPUBUAJIBLHON HOMEHKIIATYpE.
MexmornexynsipHble B3aumozeiicTsus. Kpucrammoruaparel. ArperaTHble COCTOSIHUSI BEILIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. TUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHas, HIOHHAsA, METaNIN4ecKas). 3aBUCUMOCTh (PU3MUYECKHUX CBOMCTB BEIIECTBA OT THIIA
KpUCTaNIn4eckoil pemeTku. [IpuunHbl MHOrooOpasus BEIECTB.

CoBpeMeHHbIe MTPEICTABIEHHS O CTPOSHUH TBEP/BIX, KHUJKUX U ra3000pa3HbIX BemecTB. XKuakue
KPUCTAJLIIBI

IIpakTuyeckue 3aHATHSA

Pemenue 3anay Ha pacueT MaccoBOil 10J11 (Macchl) XUMUYECKOTO 3JI€MEHTa (COeAMHEHMUS]) B
MOJIEKYJIe (CMecH).

OK 01
OKO02
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Pemrenue npakTHUecKuX 3ajaHU MO KiIacCU(UKAIIMHI, HOMEHKIATYpe U XUMUYECKUM (opMyIam
HEOPTraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB (HAa3bIBATh U COCTABIATH (POPMYIIBI XUMHUUECKUX
BEIIECTB, ONPEACIATh IPHUHAUICKHOCTD K Kiaccy). McTouHnKH XUMUYeCKO# nH(popMauu
(HayuyHasi 1 yueOHO-Hay4YHas JTUTEpaTypa, CPEACTBA MaccoBOi HH(OpMalum, ceTb HTepHET 1
npyrue). [Touck nndopmanuu o Ha3BaHUAIM, UACHTH(PHKATOPAM, CTPYKTYPHBIM hopMyIiaM.

Tema 3.2. ®Du3uko-
XHMHYeCKHe CBOiCTBa
HEOPraHu4ecKuX
BellleCTB

OcHoOBHOE co/iep:KaHue

10

Teopernueckoe o0yueHue

Mertasmiel. O0mpe pu3nyeckre 1 XuMHUIECKre CBOMCTBAa MeTayuIoB. CIIOCOOBI MOMyYEeHHUS.
3HavyeHNe METAIIOB M HEMETAJUIOB B IPUPOJIE U )KU3HEACATEILHOCTH YEJIOBEKA i OPraHNU3MOB.
Koppo3ust MeTasioB: BU/Ibl KOPPO3UH, CIIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HH.

Hemerannpl. O6mue ¢puznyeckue 1 XuMUYeCKHe CBOMCTBA HEMETAUIOB. TUIHYHbBIE CBOMCTBA
metaioB [Y— YII rpynn. Knaccudukanus 1 HOMEHKIATypa COeAMHEHUI HEMETAIJIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPO/IE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX BEIIECTB (OKCHI0B, THIPOKCHU/IOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX
COCIMHEHMH, BBICIIUX OKCUAOB U THIPOKCUIOB.

IIpakTH4yeckue 3aHATUSA

CocraBiieHrnEe ypaBHEHUN XUMUYECKUX PEAKLUI C y9aCTUEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BELIECTB: OKCHJIOB METAJIOB, HEMETAJUIOB M aM(pOTEPHBIX FJIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX THIPOKCHUIOB, HEOPraHUUECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHNUI HA CBOMCTBA U NOJIy4CHUE
HEOPraHUYECKHUX BEIIECTB.

Tema 3.3.
IIpousBoacrso
HEOPraHU4eCKuX
BellecTB. 3HAYCHHE U
NPpUMEHECHUE B

ObITY M Ha
NPOU3BO/JCTBE

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

OO611ue npeacTaBiIeHns O MPOMBIIIIEHHBIX CIOc00ax MOTYYeHNUs XUMUYECKHUX BEIIECTB (Ha
pUMepe MPOU3BOJICTBA aMMHUAaKa, CEPHOM KHCIIOTHI).

UepHnas u uBeTHas Metauryprus. [IpakTnaeckoe MpuMeHEHHE 3IEKTPOIIN3a IS OJTYYESHUS
LIEJIOYHBIX. IIEJI0YHO3EMEIBHBIX METAIIJIOB U altoMUHUSA. CTEKIIO M CUJIMKATHAs
MPOMBIIITIEHHOCTH. [Ipobiaema 0TX010B 1 MOOOYHBIX MPOJYKTOB

OK 01
OKO02
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KonTtpouabnas pa6ora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB

Pasnen 4 CrpoeHue u CBOMCTBA OPraHM4YeCKNX BelIeCTB

28

OK 01

Tema 4.1.
Knaccupuxaumus,
CTPOEHHUE U
HOMEHKJIATypa
OpPraHuYecKux
BelecTB

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

[Ipeamer opranndeckoil XuMuu. B3anMOCBsA3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.
XUMHUYECKOE CTPOEHUE KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COTTIACHO UX BAJICHTHOCTH.
OCHOBHBIE TOJI0KEHUS TEOPUH XUMUYECKOIO CTPOEHUSI OPTraHUYECKUX COENMHEHUN A.M.
bytneposa. YriaepoaHblil CKeJIeT OpraHM4ecKod MOJIEKYJIbl. MONEKYISpHbIC U CTPYKTYPHBIE
(pa3BepHYTbIE, COKpAIlEHHbIE) XUMHUECKUE (POPMYJIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XUMHUYECKOI0 CTPOEHUS MOJIeKyJl. MI3oMepus U u30Mepsl (CTPYKTypHasi, reoMeTpruyeckas (1uc-
TpaHc-u3oMepusi). KpaTHOCTh XUMHUYECKOI CBSI3U.

[TonsaTne o pyHKIMOHATBHON rpymme. [IpuHImIE KiaccuuKauu OpraHMYeCKIX COSAMHEHUM.
MexayHapoaHasi HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCTUHEHUM.

IlpakTH4yeckue 3aHATUSA

HomenkiaTypa opraHn4ecKiux COeTMHEHUH OTEIbHBIX KJIACCOB (HACHIIICHHBIC, HCHACHIIICHHBIC
¥ apOMaTUYECKUE YTIIEBOIOPOAbI, CIIUPTHI, (PEHOIIBI, ATbCTU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI
u n1p.) CocTaBieHne MONMHBIX H COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OpraHMYECKUX BEIIECTB
OTIENBHBIX KJIACCOB, HCIONIB3YsI UX HAa3BaHUS 0 CHCTEMaTHYecKol HOMEHKIaType. Pacders
npocreien (GopMysbl OpraHUYECKON MOJIEKYJIIbl, UCXOS U3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBoiicTBa
OpraHnvyecKux
coeIMHEeHHN

OcHoBHOE CoAcCpKaAaHUEC

20

Teopernueckoe o0yuenune

16

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHHUH OTJENBbHBIX KJIACCOB (OCOOEHHOCTH
KJIacCU(UKALMK ¥ HOMEHKJIATypbl BHYTPH KJlacca; FTOMOJIOTHYECKUN psii 1 oOuias popmyia;
n3oMepust; pU3nUYecKre CBOMCTBA; XMMUUYECKHUE CBOMCTBA; CIIOCOOBI MOJTyUEHNUS):

— IIpeeNbHbIE YIIIEBOLOPO L. ['OpeHre MeTaHa Kak OUH U3 OCHOBHBIX UCTOYHHUKOB TEIUIA B
MIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YTIEBOIOPOAOB, HAX0XKACHNUE B IPUPOJIE U
IIPUMEHEHHE AJIKAHOB
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— HCNIPCACIIbHBIC U APOMATHYCCKUC YTIICBOAOPOABI. HO.HI/IMepI/I?;aI_II/ISI 9THJICHA KaK OCHOBHOC
HaIpaBJICHHUEC €0 UCIIOJIb30BaAHUA. FopeHI/Ie AllCTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOTO
IIaMCHU JIS1 CBAPKU U PC3KHU MCTAJIJIOB,

— KUCJIOPOJICOIeprKaIIfe COeIMHEHUs (CIIUPTHI U MPOCThIE YPUPHI, PEHOINBI, aTbACTUAB U
KETOHBI, KapOOHOBBIE KUCIOTHI U UX MPOU3BOIHEIE). [IpakTHueckoe npuMeHeHNE STUICHIJIUKOIIS,
rivuepuna, ¢penona. [lpumenenue Gopmanbaerua, aeraibaeruia, yKCyCHOM KUCIOThl. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoroII1e CBOMCTBA MbLIA;

— a30TCco/IepXKAaIINe COeMHEHUS (aMUHBI 1 aMUHOKHUCIIOTHI, OCJIKH).

Knaccudukanus 1 0cOOEHHOCTH OpraHMYECKUX peakuuii. Peakunonnslie neHTpsl. Panukais.
IlepBOHayaJIbHBIC MOHATHUS O TUIIAX U MEXAHU3MAX OPraHUYECKUX PEaKLUM.

HpaKanecmle 3aHATHUSA

Pemenue nenodek npeBpameHuil Ha FEHETUUECKYIO CBSA3b MEXKAY KJIaCCaMHM OpPraHU4eCKHX
COCIMHEHMH C COCTABJICHUEM Ha3BaHUN OPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHOU WIIN
MEXIYHapOAHON CUCTEMAaTUYECKOM HOMEHKIAType. Perenne pacueTHeIX 3a1a4 110 ypaBHEHHUSIM
peakMil C y4aCTHEM OPraHU4EeCKUX BEUIECTB.

JlaGopaTopHble 3aHATUSA

JIaboparopHas padota «llomyyeHue sTuIeHa U U3y4YEHUE €T0 CBOWCTBY.

[Tosrydenue THIeHA W3 3TaHOJIA B JTA00OPATOPUHU U H3yUEHHUE €0 (PU3UIECKIX M XUMHUYCCKHIX
cBoicTB. CocTaBiieHHE peaklMii MPUCOEANHEHUS U OKUCIIEHUS Ha IpUMepe dTuieHa. Pemienne
pacueTHBIX 3aJa4 ¢ UCMOJIb30BaHUEM INIOTHOCTH ra30B IO BOJOPOJY U BO3IYXY.

Tema 4.3. OcHoBHOe coaep:xaHue
Opranunyeckue Teopernueckoe o0yueHue
BeIICCTBA B buoopranunueckue coequnenus. [Ipumenenre u 6uosoruueckas posib yrieBoaoB. OKUCICHHE
KUBHENCATEIbHOCTH YTJIEBOJIOB — HCTOYHHMK YHEPTUH KHUBBIX OpraHn3MoB. O0IacTH NPUMEHEHHsT AMUHOKHCIIOT.
JeI0BeKa. I[IpeBpaienus 6eaxoB NUIM B opranusMe. buonornyeckne Gpynkunu 0enkos. buonornyeckne
ITpoussoacTo U (GyHKIMY KUpOB. Poib OpraHMuecKoil XMMUU B PELIEHUH TPOOJIEM MUIIEBON 0€301acCHOCTH
NpPUMEHEeHHue HykiieMHOBBIE KUCIIOTBI: COCTAaB U CTpoeHue. CTpoeHue HykieoTu0B. CocTaB HYKJIEHMHOBBIX
OpPraHu4YecKux kucinot (AHK, PHK). Posb HyKJI€MHOBBIX KHCIIOT B )KU3HECSITEIHHOCTH OPTaHU3MOB.
BCICCTB B [Tpon3BOICTBO OPraHNYECKUX BELIECTB: IPOU3BOICTBO METAHOIIA, TepepaboTKa He(PTH.
MPOMBINIJICHHOCTH [Tomm THIIEH KaK KPYITHOTOHHAKHBIM MPOTYKT XMMHYECKOTO MPOU3BOACTBA. IIpuMeHeHne
sTuieHa. [Ipon3BoACTBO ¥ MpUMEHEHUE KaydyKa U PE3UHBI.
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CuHTeTHYeCKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHUE, cBOMCTBa. [IpakTuueckoe
UCIIOJIb30BaHNE BOJIOKOH. CHHTETUYECKHUE TUICHKU: U3OJISIIIHS JIJISl IIPOBOJIOB, MEMOPAHBI IS

OMMPCCHCHUA BOABI, 3AllIUTHBLIC IJICHKU IJIA aBTOMO6HHeﬁ, IUIACTBIPU, XUPYPTUYCCKUC MTOBA3KU.

HoBrble TexHOMOTMH JanbHENIIET0 COBEPIIEHCTBOBAHMS TTOJMMEPHBIX MaTEpPHAIIOB.

Posib oprannyueckoit XuMuu B pelieHUH MpoOIeM 3HepreTudeckoil 6€30MacHOCTH, B pa3BUTUU
MEAMIIMHBI, CO3/JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB SHEPTUH (AJIbTEPHATUBHbIE
MCTOYHUKU YHEPTHH).

IIpakTH4eckue 3aHATHSA 2
Pewienne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM 110 COCTABIICHUIO XMMUYECKUX PEaKIUH, 2
OTpaKAIOIIHUX XUMUYECKYIO AKTUBHOCTb OPraHUYECKUX COSIMHEHUN B Pa3IMUHbIX Cpeax
(IPUPOTHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX ).
KounrpoabHnas padora 3 | CTpyKkTypa U CBOMCTBA OPraHM4YeCKNX BelleCTB. 2
Pa3znen S. Kunernveckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX 12 OK 01
peakuuii OKO02
Tema 5.1. OcHoOBHOe coiep:KaHue 4
Kuneruyeckue Teopernueckoe odyuenue 4
3aKOHOMEPHOCTH Xumunyeckue peakuuu. Kinaccuduxanus XuMudeckux peaxiuii: mo ¢pazoBoMy COCTaBy
NPOTEKAHUA (roMOreHHbIE U FeTepPOreHHBIE), 10 UCIOIB30BAHUIO KaTaln3aTopa (KaTaluTHYEeCKUe 1
XMMHYECKHX PEAKIMH | HEKaTaJIUTHYECKHE).
CKOpOCTb peaklnu, €e 3aBUCUMOCTb OT pa3IMYHbIX (DAaKTOPOB: MPUPO/IBI PEArUPYIOLINX BEIECTB,
KOHIICHTpAIlUU PEarupyroiux BEIecTB, Temneparypsl (mpasuio Bant-I'odda), mmomanu
peaKMOHHON OBEPXHOCTH, HaJIMUKs KaTtaiau3aTopa. Poib kaTann3aropoB B Ipupoie U
MIPOMBIIIIJIEHHOM IIPOU3BOJICTBE.
OHeprus akTUBalMU. AKTUBUPOBaHHBIN KomIuieke. Katanuzatopsl u katanus. Ponb
KaTaJu3aToOpOB B PUPOJE U MIPOMBIIIIJIEHHOM ITPOM3BOJCTBE
Tema 5.2. OcHoBHOE conepxaHue 8
TepMmoaunamuyeckue Teopernueckoe odyuenune 4
3aKOHOMEPHOCTH Kaccudukamnms XuMruaeckux peakiuii: mo TermaoBoMy 3G (exTy (3K30TepMHIECKHeE,
NpoTeKaHus SHAOTEPMUYECKHUE), 110 00paTuMocTu (oOpaTumMble U HeoOpaTuMble). TernoBbie 3 dexTs
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XUMHYECKHX peaKkuui.
PaBHoBecue
XHUMHYECKHX peaKuui

XUMHAYECKHX peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTuMOoCTh peakiuii. XUMUYecKoe
PaBHOBECHE U €0 CMEIEHHUE MOJ1 ACHCTBUEM Pa3InYHbBIX (PAaKTOPOB (KOHLIEHTPAIUS pEearcHTOB
WM NIPOJIYKTOB pEaKLUu, 1aBJI€HUE, TEMIIEPATYpa) AJIs CO3AaHUS ONTUMAJIBHBIX YCIOBUM
IIPOTEKAHNS XUMHUYECKUX IPOLIECCOB.

[TonsTre 06 sHTaIBIIUU U SHTpONUU. DHeprus [ md6ca. 3akon ['ecca u ciencrBus u3 Hero. Poib
CMELICHUS] PABHOBECHUS B TEXHOJIOTMYECKUX MPOLEccax

I[MpakTuyeckue 3aHATHS

[punun Jle llarense. Bnusiaue pa3nnyapix (akTOPOB HA U3MEHEHHE PABHOBECHSI XUMHUYECKUX
peaKuuid.

3aKoH JIEHCTBYIOIIMX MAacC U KOHCTAHTa XMMHUYECKOI0 paBHOBECHs. PacueTbl paBHOBECHBIX
KOHIICHTPALIMI pearupyroyx BEeIecTB U MPOIyKTOB peakuuii. Pacuers! TemmoBoro 3¢dexra
peaxkuuu.

Pemenne npakTuko-OpuEHTUPOBAHHBIX 3alaHNil Ha puMeHenue npuHuuna Jle-Ilarense s
HaXO0XKJICHUS HApaBJICHUS CMELICHUs PABHOBECHS XMMUYECKON peakluy U aHau3 (akTopoB,
BIIUSIOIIUX HA CMELIEHUE XUMUYECKOTO PAaBHOBECHS.

JlaGopaTopHble 3aHATHUS

JIaGoparopHas paboTa «/3ydeHne BIUSAHUS Pa3TUYHBIX (PAKTOPOB HAa CMEIIEHHE XHMUYECKOTO
PaBHOBECHSI».

HccnenoBanue BIMsHUS U3MEHEHUS KOHLIEHTPALIMU BEILECTB, PEAKLIUU CPEIBI U TEMIIEPATYPhI HA
CMENIEHUE XMMUYECKOT0 paBHOBecHsl. CpaBHEHHE MOJTYyUYEHHBIX PE3YIbTaTOB C TEOPETUUECKU
MIPOTHO3UPYEMBIMU Ha OCHOBE npuHuuna Jle [Ilarense

Paznea 6. JlucnepcHble CUCTEMBI 10
Tema 6.1. Ilucnepcubie OcHoBHOE coaep:kaHue 8
CUCTEeMBbI M (paKTOPBI UX Teopernueckoe o0yueHue 6

YCTOMYUBOCTH

I[I/ICHCpCHBIC CHUCTCMBEI. KOHHOI/II[HBIC cuctembl. IcTuHHBIE PpacCTBOPHI.

OK 01
OK 02
OK 07
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PacTtBopenune kak pu3nKo-XUuMHUECKHil rporecc. PactBopbl. CriocoObl MPUTOTOBICHUS
pactBOpoB. PacTBOprMOCTBE. MaccoBas 1011 paCTBOPEHHOr0 BemecTsa. [Ipeaenpno 10mycTumbie
KOHIICHTPALMU U UX UCTIOJIb30BAHUE B OIICHKE YKOJIOTHIECKON O€301MacHOCTH.

Knaccugukanus nucnepcHbIX cucteM 1o coctaBy. CTpoeHue u (pakTopbl yCTOMUYUBOCTH
JUCIIEPCHBIX CUCTEM. Pacrio3HaBaHue NCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U
rpyboaucnepcHsix cucreM. Ctpoenue Munesl. PaccerBanue cBeta npu NpoXoKIEHUU
CBETOBOIO ITyyKa 4epe3 ONTHUECKU HEOHOPOIHYI0 cpeny (3ddekra Tunnans).

[MpakTnyeckue 3aHATHS

Pemienue 3a1a4 Ha NPUTrOTOBIIEHHE PACTBOPOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUI HA JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM M MPOU3BOJICTBEHHOMN JCATEIHHOCTH YEIOBEKA, C TTO3UIUN
AKOJIOTUYECKON O€30MaCHOCTH MOCISACTBUN U TPAMOTHBIX PEIICHHUH MPOOJIeM, CBI3aHHBIX C
XUMHEH.

Tema 6.2. UcciaenoBanue
CBOMCTB M CIEPCHBIX
CHCTEM JJISl UX
HICHTU(PUKALMU

OcHOBHOe co/iep:KaHue

JlabopaTropHble 3aHATHUS

JlaGopaTtophast pabora «I[IpuroroBieHue pacTBOPOB».
[TpuroToBneHne pacTBOPOB 3aJaHHOM (MOJISIPHOI ) KOHLIEHTpaLuu (C MPaKTUKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMHM ), ONIPEIEIEHUE CPEbl BOJAHBIX PACTBOPOB.

Pasznen 7.

KadecTBeHHbIC peakiuu 00HAPYKeHHS HEOPTAaHUYECKUX M OPTraHMYeCKHUX BEIIeCTB

12

Tema 7.1. O0OHapy:keHue
HEOPraHu4ecKMuX
KATHOHOB U AHMOHOB

OcHoBHOE coaepKaHue

HpaKTuquKue 3aHATHUSA

KauecTBeHHBIE XMUMUUYECKHE PEAKIINH, XapaKTepHbIE AJI1 OOHAPYKEHUSI HEOPTaHUYECKUX BELECTB
(xaTroHOB M aHHOHOB). CocTaBlieHne ypaBHEHUI peakuuil oOHapyx eHust kaTuoHoB [-VI rpymnmn u
AQHUOHOB, B T.4. B MOJIEKYJIIPHOW U HOHHOM (popmax.

Peakiiun oOHapy)KeHUsI HEOPIraHUYECKUX BEIECTB B PeabHBIX 00BEKTAX OKPYKAIOLIEH CpeIbl.

JlabopaTopHble 3aHATHS

OO6HapyxeHre HeOpraHUYEeCKUX BelecTB (KaTuoHOB [-VI rpymnm i aHuOHOB) C
HUCITIOJIB30BAHUEM KAYECCTBCHHBIX aHAJITUTUYCCKUX peaKHI/Iﬁ.
JlaGopaTopHast paboTa Ha BBEIOOD:

OKO1
OKO02
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1. JJaboparopHas paboTa «AHATUTHYECKUE peaKuU KaTuOHOB [-VI rpymmy.

[TpoBeneHue KaueCTBEHHBIX PEaKIUil, HCHIONIb3yEeMBbIX JUIs OOHAPYKEHUS KATUOHOB | rpymiIisl
(xamusi, HaTpus, MarHus, aMmmoHus ), I1 rpynmsl Ha npumepe 6apus, 111 rpynmer — cBunna, [V
rpynnsl — amoMunus, V rpynnsl —xenes3a (11 u I1I), VI rpynnst — Hukena. Onucanue
HaOJII01aeMBIX SIBJICHUH U COCTaBJIEHUE XMMUUYECKUX PEaKLUH.

2. JJaboparopHas paboTa «AHAIUTUYECKHUE PEAKIIUH AaHUOHOB.

[TpoBeneHue KaueCTBEHHBIX peaKLil, HCIONb3yeMbIX I OOHAPYKEHHsI aHHOHOB: KapOoHaTa,
docdara, cynbdara, cynbbhuaa, HUITparTa, Xjopuaa u ap. Onucanre HaOII01aeMbIX SIBICHUH 1
COCTaBJICHUE XUMUYECKUX DPEAKIMM

Tema 7.2. O0Hapy:keHue
OpraHu4YecKuX BelecTB
OT/IeJIBHBIX KJIACCOB €
HCI0JIb30BAHHEM
Ka4eCTBEeHHbIX peakuuii

OcHoBHOE CoaecpiKaHue

HpaKTuquKne 3aHATHUSA

KadecTBeHHbIE XUMUUECKUE PEaKIUH, XapaKTepHbIE Il OOHAPYKEHUS OT/AEIbHBIX KJIACCOB
OpPraHUYECKUX COeMHEHUM: (DEHOIOB, albAETHI0B, KpaxMalla, YKCYCHOM KMCIOThl, aMUHOKHUCIIOT
u 1ip. JleHatypauus 6€JIKOB IIPH HarpeBaHUM, [IBETHbIE PEaKLIUU OEIKOB.

CocraBiieHHE KaUECTBEHHBIX peaKlUii 0OHAPYKEHHUSI OPraHUYECKUX COEIMHEHUIN OTIENIbHBIX
KJIaCCOB.

JlabopaTopHble 3aHATHUS

OO6HapyxeHre OPraHnYeCKUX COSAMHEHUN OTJIENbHBIX KIIACCOB.

JlaGopatopHast paboTa Ha BbIOOD:

1. JlabopatopHas padora «KauecTBeHHbIE peaklliy Ha OTAENbHbIE KIACChl OPraHMYEeCKUX
BeriecTB». I IpoBeneHe kKaueCTBEHHBIX PEAKIINii, HCIIONB3YEMBIX JJIsi OOHAPYKEHUS
OpraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB: (DEHOJIOB, aJIbETU/IOB, Kpaxmalla, yKCYCHOM
KHCJIOTBI, aMUHOKHCIIOT, 0€TKOB 1 Jip. Onrcanue Habt01aeMbIX SIBICHUN U COCTABJICHHE
XUMUYECKUX PEaKIUN U/ U CXEM.

2. JJaboparopnas pabota «KauecTBeHHBIN aHAN3 OPTaHUUYECKUX COSTUHEHUH 10
(GYHKIIMOHATIBHBIM TPYTIIIaAM).

[TpoBeneHNe Ka4eCTBEHHBIX PEAKIUi, UCIIOIb3YEMBIX AJIs PACTIO3HABAHUS OPTaHMYECKHUX
BEIIIECTB OT/AETbHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM IPYIIaM: Ha MPUMEPE aMUHOKHUCIIOT U
KapOOHOBBIX KUCIIOT, CIIUPTOB U (DEHOJIOB, allbJIETUIOB U KETOHOB. OnucaHue HabII0JaeMbIX
SIBIIGHUH M COCTaBJICHUE XUMHUYECKUX PEAKIIUN U/UIIH CXEM.
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HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ coaepikaHue (couepmaﬂne NMPUKJIAAHOTO MO)Iy.J'Iﬂ)

Tema 8.1.

Xumus B ObITY M
NPOU3BOACTBEHHOM
NAesATeIbHOCTH Ye10BeKa

OcHoBHoOe cogepkaHue

HpaKTuquRne 3aHATHSA

Okosoruyeckasi 0€3011aCHOCTb MTOCIEACTBUI OBITOBOM U ITPOU3BOJICTBEHHON JESTEIBHOCTH
YeJI0BEKa, CBsI3aHHAs C IepepabOTKOM BEIECTB; MOUCK U aHAIN3 XMMHYECKON HH(pOpMaIuH 13
pas3IMYHbIX UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4dHasl JUTepaTypa, CpeICTBa MaCCOBOIl
uHpopmaruu, cetb IHTEpHET 1 Ipyrue).

Al O O O

Keiicel (¢ yuetom Oyaymien mpodecCHOHAIBHON NEATEIFHOCTH ) Ha aHaIu3 HHPOpMaIuu O 2
MIPOM3BOJICTBEHHOH JIEATEILHOCTH YEIIOBEKA, CBA3aHHOMW C MepepaboTKON U MOJTy4YeHHEM
BEIIIECTB, a TAK)KE C IKOJIOTUYECKON 0€30IacCHOCTHIO.
3amura keiica: [IpencraBienne pe3yapbTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3CHTAIMEH )
IIpomexyTouHas aTTecTAlMs MO TUCHUILINHE (IK3AMEH)
Bcero 90
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3. YcaoBusi peaju3anum nNporpaMMbl 001eoopa3oBaTebHON JUCITUNIMHBI
3.1. TpeGoBaHUSI K MUHUMAJILHOMY MAaTE€PUATIbLHO-TEXHHYECKOMY 00ecredeHuIo

Jlis  peanm3anuu  MPOTpPaMMbl  TUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI  CIEIYIOIINE
CIIeIMaJIbHBIE IOMEIIEHUS: YIeOHbIN KAOMHET XUMUHU U/WIH YIeOHONH XMMHYECKOM JJab0opaTOprH.
O6opynoBanue yaeOHOTO KabuHeTa (HarJsIHbIe TTOCOOMs): HaOOPHI MAPOCTEPKHEBBIX MOACIICH
MOJICKYJI, MOACTH KPHCTALTMUECKUX PEIICTOK, KOJUIEKIIUU TMPOCTHIX U CIOXKHBIX BEIISCTB W/WIN
KOJIJICKIIMH ITOJIMMEPOB; KOJUICKIIUS TOPHBIX IIOPOJT U MUHEPAJIOB, Tabuua MeHeneesa, yaeOHbIe
¢bmbMBL, 1I(PPOBBIE 00pa30BaTEIbHbBIE PECYPCHI.

Texnuueckue cpeacTBa 00y4eHuUs:
KOMIIBIOTEP C YCTPOMCTBAaMHU BOCHPOM3BEICHUS 3BYKa, MPHUHTEP, MYJIbTUMEIUA-IIPOEKTOP C
9KpaHOM, MYJIbTHUME/IMIHAS T0CKA, YKa3Ka-IIPE3eHTEep AJIs MPe3eHTaLnH.

Oo6opynosanue Jaboparopuu 1 padounx Mect JadopaToOpHuu:

MEH3YpPKH, MMUIMETKU-KaNeIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHBIC U MOKPOBHBIC
CTCKJa, IUIAHIICTHI JUIS KamleNbHBIX peakiuid, QUIbTpoBaJIbHAs Oymara, IPOMBIBAJIKH,
CTCKJISTHHBIC POOUPKH, PE3UHOBBIC MPOOKH, (POHAPUKHU, HAOOP PEAKTUBOB, CTCKIISTHHBIC ITAJIOYKH,
HITATUBBI JUISI TIPOOMPOK; MEPHBIC MIJIWHIPHI, BOPOHKHA CTCKIISTHHBIC, BOPOHKHU JICIIUTEIHHBIC
mmHApraeckue (50-100 mi), crynku ¢ mectukoM, (GappopoBbie YaIIKH, MAHIETHI, (UIBTPHI
OyMaxxHble, BaTa, MapJsi, 4aCOBbIE CTEKJIA, DNIEKTPOILTUTKH, TA00OPATOPHBIE MITATUBBI, CTUPTOBBIC
TOPEJNIKU, CIHMYKH, HMpUOOp Ui MOJIydyeHHs ra3oB (WM NpoOMpKa C Ta300TBOJHOM TpYyOKoi),
JeprKaTeNu A IPOOUPOK, CKIISTHKH JUIsl XpaHEHUS! peaKTUBOB, pa3/IaTOUHBIE JTOTKH; XHMHUECKHE
ctakansl (50, 100 u 200 M); mrmaTenu; TUHIETHI; TUTeIbHBIE UL, CEKYHIOMEPHI (TaiiMepsl),
MepHbie Tpooupku (Ha 10-20 mut) u MepHbIe koaobI (25, 50, 100 u 200 M), BoasHas GaHs (Win
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHU, KOHWYECKHe KOObI st TutpoBanus (50 u 100 ™),
WHIUKATOPHBIE TIOJIOCKU Juisi ompeneneHus pH w cranmapTHas WHAMKATOpHAs IIKaja;
YHUBEpCAIbHBIN MHAUKATOpP; nuneTku Ha 1, 10, 50 mi (wm mo3aropst Ha 1, 5 u 10 M), GropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—-150 mut, mabopaTopHbie W/UU aHATTMTUYECKHE
Bechl, pH-MeTphl, CylmmibHbIN mKad, u Ap. 1abopaTopHOoe 000pyAOBaHUE.

3.2. UupopmannoHHOe o0ecniedeHre peaju3anuu NPOorpaMmsbl

1. N.T". Xomuenko. O6mas xumus. - M.: Hoast BomHa - OHUKC. 2015
2. Tabpuensun O.C., OctpoymoB W.I'. Xumusi: y4eOHUK Ji CTYAEHTOB CPEIHUX
poeCCHOHANIBHBIX YIEOHBIX 3aBeneHnit, M.: M3marenbckuii ieHTp «Akamnemusin-2017.

3. Epoxun 0. M., Kopanea WM. b.Xumusa i mnpodeccuii u crneuuanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiieil: ydeOHUK A CTYA. YUpexIeHUH cpen.
npod. odpazoBanus. — M., 2014.

3.2.2. OcHOBHBIE JJICKTPOHHBIC U3IaHUS

1. http://chemistry.ru
2. https://www.chem.msu.su/rus/elibrary/ (31exkTpoHHast OubIMOoTEKA O
XUMUH).
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3. www.lseptember.ru (veronmdeckas razera «IlepBoe ceHTIOP).
4. WWW.NI[.IU (ypHan « XUMES 1 KU3HBY).
5. Www.chemistry-chemists.com (snexrponnsiit sxypHan «XMMHKH 1 XUMHUS).

3.2.3. lonoJHUTEIbHbIE HCTOYHUKH (1pU HE0OX00UMOCU)

1. Ia6puensu O. C., JIsicoBa I'. I'. Xumus. TecTsl, 3a1auu U yIpaKHEHUS:
y4ae0. mocobue ISl CTY. YUpeKIeHui cpea. npod. oopazoBanus. — M., 2014.

2. . T'. Xomuernko. O6mas xumusi. COOpHHK 3a1a4 ¥ YIPAKHEHUH.

3. H.JI.I'nmuaka. O6mas xumus. [Ipaktukym. Yaeonoe mocooue mis CI1O. —
MzparensctBo «tOpaiity, 2019.

4, H.JLI'muuka. OOmas xumusa. 3amadd W yOpakHEHUs. Y4eOHo-

npaktudeckoe nocodue ms CI10. UzparensctBo «FOpaiity, 2019.
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4. KOHTPOJIb U OLIEeHKA Pe3yJibTAaTOB 0CBOCHHUS 00111e00pa30BaTeJIbHOM
AUCHHUILIMHBI

KoHTpomb U oLleHKa pe3ysbTaTOB 00y4EHHs OCYILECTBIIAETCS MIPENOAABATENIEM B
npoliecce MPOBEACHHS MTPAKTUYECKUX 3aHATHIA U TaOOpaTOPHBIX padoT, TECTUPOBAHHUS, & TAKKE
BBINOJIHEHHS 00YYaIOIMMHUCS MHAMBUAYAJIBHBIX 3a/laHUH, IPOEKTOB, UCCIIEI0BaHUM.
Pe3ynbpTaThl 00y4eHus ONpenesnstor, 4To 00yyaroIuecs 10JHKHbI 3HaTh, IOHUMATh U
JIEMOHCTPUPOBATH 0 3aBEPIICHUH N3YUEHHs TUCLIUILIMHBI.

Jns popMuUpOBaHUs, KOHTPOJIS U OLEHKH Pe3y/IbTaTOB OCBOCHMS y4eOHOM AMCHUILIMHBI
UCTIOJIB3YEeTCS CUCTEMA OLIEHOYHBIX MEPOIPUATHH, MPEACTABISIONIAs CO00M KOMIUIEKC Y4eOHBIX
MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yiabTaTaMu OO0ydeHHUs M C(HOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeamerHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.
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Mopnyas / Paznea

Ne PesynbTaT 00yuenust OueHoYyHbIe MepONIPUSTHS OK
| Tema
| | OcHoBHOI1 MOAYJIb
1 |Pazgen 1. dopmyJupoBaTh 6a30BbIe
OcHoBBI MOHSITUS U 32aKOHBI XUMHHU
CTpOeHusl
BelllecTBA

1.1 | Ctpoenue atomoB | COCTaBIATh XUMUYECKHE 1. Tect «CTpoeHHe aTOMOB OK 01
XUMHUYECKHUX (hopMyIIbI COeAMHEHH B XUMHUYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUU CO CTETICHBIO | IPUPOAA XUMUUECKOU CBSAZUY. 2.
pupoaa OKUCJICHUS XUMHUYECKHUX 3amaun Ha COCTaBICHUE
XUMHUYECKON 9JIEMEHTOB, HCXO/S U3 XUMHUYECKHUX (HOpMYIT
CBSI3U BaJICHTHOCTHU U JIBYXaTOMHBIX COETMHECHUM

AJIEKTPOOTPHUIATEIBHOCTH | (OKCHAOB, CYNIb()UIOB, THIPUIIOB
U T.IL.).

1.2 | [lepuoauyeckuii | XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHbBIC OK 01
3aKOH W Ta0JHIIA | XUMUYECKHE SJIEMEHTHI B | TEOPETUYECKUE 3aJaHHsI HA OK 02
JI.1. MenneneeBa | COOTBETCTBUU C HX XapaKTepU3alni0 XUMHUYECKUX

MIOJIO)KEHHUEM B 3JeMeHTOB: «MeTamnndyeckue /

MEPUOJNYECKON CUCTEME | HEMETAJLINYECKHE CBOMCTBA,

XUMHUYECKHX 3JIEMEHTOB ANEKTPOOTPHULIATENLHOCTD U

J.1. Menneneesa CPOJICTBO K JIEKTPOHY XUMUYECKHUX
3JIEMEHTOB B COOTBETCTBHUE C UX
AEKTPOHHBIM CTPOEHUEM U
II0JIO’KEHNUEM B NIEPUOINYECKON
CHUCTEME XMMHYECKHX DIIEMEHTOB
.. MennaeneeBay.

2 Paznen 2. Cocraasarb ypaBHeHusi 1 | KonTpoJsbHasi padora
XumMuveckue CXeMbI XMMHYECKUX «CTpoeHue BemecTrsa
peakuuu peakumi U XUMHYeCKHe

peakuum»
2.1 | Tunst CocTaBisiTh peakuuu 1. 3amaun Ha OK 01
XUMHUYECKHUX COETMHEHU S, Pa3NIOKEHUS, COCTaBJICHUE YpaBHEHUM
peakiui oOMeHa, 3aMelleHYs, peaKImii:

OKHUCJIUTEIBHO-
BOCCTAHOBUTEINIbHBIE PEAKIINU
U peaKkiuu
KOMILIEKCOOOpa3zoBaHus (Ha
npumepe
T'MJIPOKCOKOMITJIEKCOB

— COEMHEHMSI, 3aMEIIICHUS,
pas3ioxeHus, oOMeHa U
peakuuil ¢ ydacTuemM
KOMIUIEKCHBIX COECTMHEHU I
(ma mpumepe
TUIPOKCOKOMIIJIEKCOB
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QATIOMUHHUS U [IHHKA) C
y4acTUEM HEOPraHUIECKUX
BEIECTB

QTIOMUHHUSI ¥ [IMHKA);

— OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKLnui
C UCMOJIb30BaHUEM METOA
ANIEKTPOHHOTO OanaHca,

— C y4acTHEeM KOMIUICKCHBIX
coeIMHeHUH (Ha mpuMepe
THJIPOKCOKOMITJIEKCOB ITHHKA
U QJTIOMUHMUS).

2. 3ajaum Ha pacuer
KOJTMYECTBEHHBIX
XapaKTePUCTHK POAYKTA
pEaKIuy COCTUHEHUS;
MacCOBOM WJIM 00BEMHOM 10711
BBIXO0/Ia MIPOYKTa pEaKluu
COEJIMHEHUS OT TEOPETUUECKH
BO3MOYKHOT'0; 00 bEMHBIX
OTHOIICHUI Ta30B;
KOJTMYECTBEHHBIX
XapaKTePUCTHK MUCXOTHBIX
BEIIECTB U MPOTYKTOB
peakiu; Macchl (00beM,
KOJMYECTBO BEIIECTBA)
MPOJYKTa PEaKnH, €CIIU OJTHO
U3 BEILECTB JIaHO B BUJIE
pacTBopa ¢ OnpeaeIeHHON
MacCOBOH JoJieH
PacTBOPEHHOTO BEIIECTBA.

2.2 | Dnexrpomutrueck  ast| COCTaBJIATh YpaBHCHHUS 1. 3aganus Ha cocraBinenue | OK 01
JUCCOITMAIMS M MOHHBIN| XUMUYECKHUX PEaKIUu MOJICKYJIIPHBIX ¥ HOHHBIX
oOMeH MOHHOI0 OOMEHA C Y4aCTUEM | PEaKIUil C yuacTHEM OKCHJIOB,
HEOPraHWYECKUX BEIECTB KHCJIOT, OCHOBAaHUM M COJIEH,
HWOHHBIX PEaKIi TUAPOIU3a
COJIEH, YCTAaHOBJIEHUE
M3MEHEHUS KUCIOTHOCTH
cpensl. 2. JlabopaTtopHas
pabota «Peakuuu ruApoIn3a
3 Paznen 3. Crpoenne u | UccienoBath cTpoeHne u KonTpoabHast padora
CBOMCTBA cBoiicTBa Heopranm4yeckux | «CBoicTBa
HEOpPraHu4ecKUuX BellecTB HEOPraHu4ecKux
BellecTB BellecTB)»
3.1 | Knaccuduxarnms, Knaccudunuposatsb 1. Tect «HomeHkiatypa u OK 01

HOMEHKJIaTypa u

HCOPraHNMYCCKHE BCUICCTBA B

Ha3BaHUEC HCOPTaHUYCCKUX
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CTpPOCHHUE
HEOPTraHUYECKUX
BEILIECTB

COOTBETCTBHHU C UX
CTPOCHUEM

BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI TN
COCTaBJICHUE XUMHUYECKOU
bopMyIbl UCXOA U3
Ha3BaHUS BEILIECTBA IO
MEKIYHApOJHOU WJIIN
TPUBHAIILHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MaccoBO# 1011 (Macchl)
XUMHYECKOI0 JIEMEHTa
(coenuHeHus) B MOJIEKYIIE
(cmecw).

3. [IpakTrueckue 3a1anus 1Mo
KJIaCCU(PUKAIINH,
HOMEHKJIATYpe U XUMUYECKUM
(dhopmynaM HEOPraHUYECKUX
BEIIECTB Pa3UYHBIX KJIACCOB.
4. IIpakTudeckue 3a1aHus Ha
ompejeieHne XUMHYECKOH
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BH/Ia
XUMHUYECKON CBS3H U TUIIA
KPUCTAJUIMYECKON PELIETKHU.

3.2

Dduznko-xuMuueckue
CBOICTBa
HEOPraHUYECKUX

YcranaBnuBaTh
3aBUCHUMOCTh (PU3HUKO-
XAMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHHA aTOMOB U
MOJIEKYJI, a TAKKe TUTIA
KPHUCTAJUIMYECKON PELIETKU

1. Tect «OcobenHoctu

XUMHYECKUX CBOWCTB

OKCHJOB, KUCJIOT,

OCHOBaHUM, aM(pOTEPHBIX

TUIAPOKCUJIOB U COJIEH».
2. 3ajaHus Ha COCTaBIIEHHUE
YpaBHEHUH XMMUYECKUX PEaKLIUN
C Y4acTHEM MPOCTHIX U CIIOKHBIX
HEOPraHMYECKMX BEUECTB:
OKCH/IOB METAJUIOB, HEMETAIIJIOB 1
AM(OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUI 1 aM(pOTEpPHBIX
CHJIPOKCHUIOB, HEOPTaHUIECKUX
COJICH, XapaKTePU3YIOLINX HX
CBOICTBA U CIIOCOOBI OTyYEHUSI.
3. IIpakTHKO-OpHUEHTHPOBAaHHBIE
TeopeTHYecKre 3a1aHusl Ha
CBOICTBA U TOJy4YeHHE
HEOPraHMYECKHX BEIECTB.

4. JlaboparopHas paboTa
«CBolicTBa METAJIJIOB U
HEMETAIJIOBY.

OK 01
OK 02
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3.3 | IIpousBoncTBO Ob6ocHoBbIBaTh 3HaueHue U | [IpakTHko- OK 01
HEOPraHUYECKHUX IIPUMEHEHHE opueHTHpoBaHHble 3aganus | OK 02
BEIECTB. 3HAUEHUE U | HEOPTAHUYECKUX BEILECTB B | IIO COCTABIIEHUIO
pUMEHEeHHE B ObITY U | OBITOBOM 1 XUMHUUYECKUX PEaKLUN ¢
Ha IPOU3BOJCTBE IIPOU3BOICTBEHHOU y4acTHUEM HEOPraHU4EeCKUX

JEATEIIbHOCTH YEJIOBEKA UX | BELIECTB, UCIOJIb3YEMBIX IS
(U3NKO-XUMHUECKUMHU UX UACHTUPUKALMY U
CBOMCTBaMH IPOMBIIIJIEHHBIX CIIOCOO0B
MIOJIyYEHHUSI.
Paznen 4. Crpoenue u | MccnenoBats cTpoeHne u KonTponbHas padora
CBOMCTBa CBOMCTBA OPraHUYECKUX «CTpoeHue U cBOICTBa
4 OpraHUYECcKUX BELIECTB OpPraHUYECKUX BEILECTB»
BELICCTB
4.1 Knaccudukanus, Knaccudumnupopars 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOCHHE U OpraHMYECKHE BELIECTBA B Ha3BAHUH OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEIMHEHUI 110
OpraHUYECKUX CTpPOEHUEM TPUBUAIBHON WU
BEILIECTB MEXIYHAPOAHOU
CUCTEMAaTUYECKON
HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMyII
OpPraHUYECKUX BEILIECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXOZS U3 DJIEMEHTHOTO
cocrana (B %).
4.2 CBoiicTBa YcTaHaBiauBaTh 1. 3agaHus Ha cOCTaBIIEHUE OK 01
OPraHUYEeCKUX 3aBUCHUMOCTH (PU3UKO- YPaBHEHUN XUMUYECKUX OK 02
COETMHEHU N XUMHUYECKHUX CBOMCTB peakuil ¢ yyacTueM

OpraHN4Y€CKUX BEHIECTB OT
CTPOCHUA MOJICKYJI

OpPraHWYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBICHUE
YpaBHEHUN XUMUYECKUX
peaKiuii, WITIOCTPUPYIOLINX
XHMUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
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3. PacuerHsble 3aa4u Mo
YPaBHEHUSIM PEAKLMi C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB.

4. JJaboparopnas paboTa
«[lony4yenue sTuieHa U
U3YYEHHUE €r0 CBOUCTBY.

4.3 | Oprannyeckue Ob6ocHoBbIBaTh 3HaueHue U | [IpakTuko- OK 01
BEILIECTBA B IIPUMEHEHHUE OPraHUYECKUX | OpUeHTUpoBaHHbIe 3ananusa | OK 02
KU3HEJEATEIIbHOCTH BEIIECTB B OBITOBOI U 10 COCTaBJIEHUIO
YeJI0BeKa. IIPOU3BOJCTBEHHOMN XUMHUYECKUX PEAKLUN C
[TpousBoacTBo u NESITEIbHOCTH YEJIOBEKA UX | yUaCTUEM OPraHUYECKUX
IIPUMEHEHNE (U3NKO-XUMHUECKUMHU BELIECTB, UCIIOJIb3YEMBIX IS
OpraHMYECKHUX CBOMCTBaMH UX UACHTU(PHUKALMU B OBITY
BELICCTB B Y TIPOMBILIUIEHHOCTH.
IIPOMBIILITIEHHOCTH

5 Paznen S. UccnenoBath paBHOBecHe U | 3ellIeHUE 3a/1a4 Ha
Kunernueckue u CKOPOCTb XUMHUYECKUX olpeziesIeHue CKOOCTH
TEPMOJIMHAMUYECKUE | pEAKLIHI peaKurii U CMEKILICHUS
3aKOHOMEPHOCTH paBHOBECHS
IIPOTEKAHUS
XUMHUYECKHUX PEAKIIUH

5.1 | Kunernueckue Hccnenosats BInsHNAE 1. JJaboparopHas padora Ha | OK 01
3aKOHOMEPHOCTH KOHIEHTpALINKU BBIOOD: OK 02
MPOTEKAHUS pearupyrouux BemecTB U — «Ompenenenue
XUMHYECKHMX PEaKIMi | TeMIepaTypbl Ha CKOPOCTh 3aBUCHUMOCTH CKOPOCTH

XUMHYECKHUX PEaKIUi peakuuu oT KOHIIEHTpaluu
pearupyromux BEIECTBY;
— «Onpenenenue
3aBUCHUMOCTH CKOPOCTH
pEaKIUU OT TEMIIEPATYPBD».
2. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
aHayn3 QaKTopoB,
BIIUSIOIIUX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOU
peaxkuuu.

5.2 Tepmomunamuueckue | MccnenoBaTh BIMsHUE 1. 3agaun Ha pacyeTsl OK 01
3aKOHOMEPHOCTH U3MEHEHUS KOHIIEHTPaLUN TEIUIOBBIX 3 (EKTOB OK 02
MPOTEKaHUS BELIECTB, PEAKIIUU CPEIbl U | XUMHUECKUX pPEeaKklIUi u

XUMHYECKHUX PEaKIUM.

PaBHOBecHe
XAMHYECKUX PEaKUi

TEMIEPaTypbl HA CMEIICHHE
XUMHUYECKOT0 pPaBHOBECHS

oTpeziesieHue TUIIA PeaKIuu
(mo termoBomy 3 dexTy:
9K30- U SHJOTEPMUYECKHUE).
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2. IlpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUS
Ha IPUMEHEHHUE NPUHIUIA
Jle larense niis
HAXOX/ICHUS HAIIPaBIICHUS
CMeEILIEHUs] PaBHOBECHUS
XUMHYECKON peakinu U
aHayu3 (GpakTopos,
BIIUSIOLIUX HA CMELLIEHUE
XUMHYECKOI'O PABHOBECHS.
3. JIaboparopHas pabota
«M3ydyeHue BIUsHUSA
pa3nuuHbIX (PAaKTOPOB Ha
CMeIlleHne XUMUYECKOTO
pPaBHOBECHUS.

Paznen 6. lucnepcHbie

Hccnenosath AUCIICPCHLBIC

pPEIICHUC 3aaa4 Ha COCTaB

CHCTEMBI CHCTEMBI pacTBOpoB
6.1 JucnepcHbie cucteMbl | Pa3nnyars UCTUHHBIE 1. 3agaun Ha npurorosienue | OK 01
U (aKTOPHI UX PacTBOpPBIL, KOJJIOUIHbIE pacTBOpOB. OK 02
YCTOMYUBOCTH pacTBOpHI U 2. IIpaktuko-
rpy0OIUCTIEpCHBIE CUCTEMBI | OPUEHTHPOBAHHBIE
Ha OCHOBE XUMUYECKOTO pacyeTHbIe 3a7aHUs Ha
HKCIEpUMEHTA JIMCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHON
JeSITeTbHOCTH YEJIOBEKA.
6.2 | UccnenoBanue HccnenoBath pusmko- JlaGoparopHas paboTa — OK 01
CBOWCTB JIUCHEPCHBIX | XMMUYECKHE CBOWCTBA [IpuroroBneHue pacTBOpOB;
cucTeM pa3IUYHbIX BUOB
JIMCTIEPCHBIX CHCTEM
7 Paznen 7. HccnenoBath cBONCTBA
KagecTBeHHbIe OpPTaHUYECKUX U
peaknuu HEOPTaHUYECKUX BEIIECTB C
0oOHapyXKeHUS WCTIOIb30BaHUEM
OpPraHUYECKHUX H Ka4eCTBEHHBIX PEaKIIHiA
HEOpPraHMYEeCKUX
BEIIIECTB
7.1 | OGHapyxeHue HccnenoBath kauectBennble | 1. JJabopatopnas pabdora (Ha | OK 01
HEOPTraHWYECKHUX peaKIMu HEOPraHUIECKUX BBIOOD):

KaTHUOHOB 1 aHMOHOB

BEILECTB

— AHaIUTUYECKUE peakluu
kaTuoHOB [-VI rpymm;

— AHaJTUTHYECKUE peaKkluu
AQHUOHOB.

2. IlpakTyeckue 3aiaHus Ha
COCTaBJICHUE YPAaBHEHMI
peakiuii oOHapyKeHUs
kaTtuoHOB [-VI rpynn u
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AQHUOHOB, B T.4. B
MOJIEKYJISIPHOM U MOHHOU
dhopmax.

1.2 OGHapyxeHue HccnenoBath kauectBeHHble | 1. JlabopaTopnas padora (Ha | OK 01
OpraHUYECKUX peaKuu OpraHuyecKux BBIOOD):
BEIIECTB OT/AEIbHBIX COETMHEHUI OTAENbHBIX — KavecTBeHHbIe peakliuy Ha
KJIACCOB C KJIaCCOB OTJICTbHBIE KITACChI
HCIIOJIb30BaHUEM OpPTaHHYECKUX BEIICCTB;
Ka4eCTBEHHBIX — KauecTBeHHbIN aHaIU3
peakuuit OpPraHUYECKUX COCIMHEHUN
M0 PYHKIIMOHAITBHBIM
rpynmnam
II  IlpuknamHoil MOIYNb
8 Paznen 8. OneHuBaTh NOCIEACTBUS 3amuTa Keiica (¢ yuetom
XuMmus B ObITY U OBITOBOM U Oymyuieit
MIPOU3BOICTBEHHON MIPOU3BOJICTBEHHOM npodecCuoHaIbHOM
JESITEIIbHOCTH NeSITeIbHOCTH YeJIOBEKa C JeSITeNIbHOCTH
YenoBeKa MO3UIUH SKOJIOTUYECKON
0€30MacHOCTH
Xumusi B ObITY U OrneHuBaTh MOCIEACTBUSA Keiic (c yuerom Oymymieit OK 01
MIPOU3BOCTBEHHOMN OBITOBOM U po(hecCUOHATTLHOM OK 02
IEITEIbHOCTU MPOU3BOACTBEHHOMN JeSTETLHOCTH) OK 04
YenoBeKa NeSITeIbHOCTH YeJIOBEKa C Bo3moxHbIe TEMBI KEHCOB: OK 07

NO3UIINH YKOJIOTHUECKOU
0e30MacHOCTH

1. [Torennenue KIMMaTa u
BBICBOOOKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ais
aBWa-, MalIMHO- 1
MPUOOPOCTPOCHUS.

3. HoBsle maTepuaisl A
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTHTENHHBIX MPENapaToB
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5. KOHTpOJILHO-OIIeHO‘IHLIe cpeacrsa.
JAnddepenuupoBanHblii 3auet

WtoroBas  arrecrauuss 1[0  JUCHUIUIMHE «XHMHUSA» HOpoBoguTca B (Qopme
muddepeHpoBanHoro 3auera PenepanbHbIi TOCYAAPCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT
cpeaHero NpogecCuoHaIbHOI0 00pa30BaHMsI IO CHELHMATLHOCTH

1. Pabouas mporpamMma yueOHON TUCIMITITHHBI « XUMUSD» IS CTICUATEHOCTH

CpeaHero NpogeccuoHaIbHOI0 00pa30BaHMs

Ilenpr0 HMTOroBOM arrecTallud IO AUCHMIUIMHE «XUMUSA» SBISAETCA OIpEIeIeHUue
COOTBETCTBUSL YPOBHs KauecTBa IIOATOTOBKM cTyneHTa dDenepaibHOMY TOCYAapCTBEHHOMY
o0pa3oBaTeIbHOMY CTaHAAPTy B 4acTu ['ocynapcTBEHHBIX TPEOOBAHUH IO XUMHH

3aa4yaMy UTOTOBOM aTTECTALIMU ABJIACTCS IPOBEPKA CIEAYIOINX YMEHUN U 3HAHUMN:

3HATH/TIOHUMATD:

* Baxwneiimme XMMHUYECKME IOHATHs: M30TOIBI, ATOMHbIE OpOMTANM, AJUIOTPOINMUS,
U30MEpPHUsI, TOMOJIOTHUS, DJIEKTPOOTPHULIATEIBHOCTh, BAJEHTHOCTh, CTENEHb OKUCICHUS, THIIbI
XUMUYECKHX CBS3€M, HOHBI, BEIIECTBA MOJIEKYJIIPHOIO M HE MOJIEKYJISIPHOT'O CTPOEHHSI, MOJISIPHAS
KOHIIGHTPaLUsl pPacTBOpa, CHJIbHbIE U Cl1a0ble 3JEKTPOJIUTHI, TUAPOJIU3, TEMIoBOH 3ddekt
peaKkuy, CKOPOCTh XMMUYECKOM, KaTaln3, XMMUYECKOE PAaBHOBECHE;

* OCHOBHBIE TEOPUM XMMHHU: CTPOCHHUE aTOMa, XUMUYECKHE CBSI3H, HIEKTPOJIUTUYECKON
JUCCOLMALMH, CTPYKTYPHOT'O CTPOEHUSI OPTaHUYECKUX COCITHHEHU;

* BemecTBa u Marepuaiibl, IUPOKO MCIOIb3YEMbIE HA MTPAKTUKE: OCHOBHBIE METAJLIbl U
CIUIaBbI, CEpHasi, COJIsIHASA, a30THAs M YKCYCHAs KHUCIOTHI, LIEJIOYM, aMMMAK, METAH, JTHIECH,
aleTusieH, 0eH30J1, CTEKIIO, IIEMEHT, MUHEepallbHble YA00peHus, OCH3UH, KUPbI, MbLIA, [JII0K034,
caxapo3a, KpaxMaj, KJeT4aTKa MICKYCCTBEHHBIE BOJIOKHA, KaydyK, IIJIaCTMACCHI.

YMETB:

* Ha3piBaTh: BellecTBa 0 «TPUBHAIBHO» M MEXIYHAPOIHOM HOMEHKIIATYPE;

* Onpenenars: BAJIGHTHOCTb U CTENIEHb OKUCIEHUS XUMHUECKUX DJIEMEHTOB, 3aps] HOHa,
M30MEpbl M TOMOJIOTHM Pa3jM4HBIX KJIACCOB OPraHMYECKUX COCIUHEHUN, OKHUCIUTEIb U
BOCCTAHOBUTEJIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

* XapakTepu3oBaTh: S- U P- AIEMEHTHI 110 MX IOJIOKEHHUIO B MEPUOJHYECKON CHUCTEME
AJIEMEHTOB; OOIIMEe XWMHYECKHME CBOMCTBA METAJUIOB M HEMETAJIOB M MX BaKHEHIINX
COCIMHEHUI; XMMHUYECKOE CTPOCHHUE U CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCINHECHU;

* OOBSICHATH: 3aBUCUMOCTb CBOMCTB BELIECTB OT HX COCTAaBa M CTPOEHHs, MPUPOIY
00pa3oBaHUsl XUMUYECKOM CBSI3U, 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT pa3iIMuHbIX
(bakTOpOB, CMELIEHNE XUMUYECKOT0 PAaBHOBECHSI 1101 BO3JACHCTBUEM BHEIIHUX (DAKTOPOB;

* BEINIOJIHATE XMMUYECKUI SKCIIEPUMEHT: IO NOJYYEHHIO U PACIIO3HABAHUIO BAXKHEUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

* VMcnonb3oBaTh NpHOOpPETEHHbIE 3HAHUS U YMEHMS B IPAKTHUECKOH JESITEeIbHOCTU U B
[IOBCEHEBHOM KU3HH.

Tabmuma 5. Kpurepum ouenku OuennBaembie
Kpurepun KOMIIETEHI[M U
OLICHUBaHUs Y POBHM
AeATeJbHOCTH
1 y3HaBaHUE paHee U3YUYEeHHbIX 00BEKTOB, CBONCTB,
IPOIIECCOB B JAHHOM MpoeccuoHaTbHON
JIEATEIIbHOCTHU Y BBIIIOJHEHUE IEUCTBUM C OMOPOit OK2 0K 4
(c mojIcKa3KoM).
2 CaMOCTOSITEJIBHOE BBIIIOJIHEHUE 10 MTaMATH OK 4

TUIIOBOTO NE€HCTBUS
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3 MPOAYKTUBHOE JIEMCTBHE, T.€. CO31aHUE
aJropyuTMa JeSTEIbHOCTU B HETUIIOBOM CUTYAIMU
Ha OCHOBE M3YYEHHBIX PAHEE TUIIOBBIX JEHCTBUM.

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

Onenka YPOBHA TOATOTOBKH

Kpurepuu onenku

muddepeHIMpOBaHHOTO 3aUeTa basu BepGAIBHBII aHaIOr
(oTmeTKa)

OTtcyTrcTBUE 0UOOK B pabote,. PaboTta BhInoaHEeHA B 5 OTAMAHO

[TOJIHOM 00BEME.

be3 TOMOTHUTENbHBIX MOSCHEHUH (YKa3aHHIA)
I/ICHOJ'II)?;YIOTCSI HABBIKHU U YMCHI/ISI.

Bce 3aaHus BBIMOJHEHBI aKKYPAaTHO U COTJIACHO
YKa3aHHBIM Tpe60BaHI/I$[M.

/laroTcst rpaMOTHBIE OTBETHI Ha TIOCTABJICHHBIC BOIPOCHI.

PaboTa BBIIIOJIHEHA B IIOJTHOM OOBEME. 4 xopotuo

HaBbiku 1 yMeHUsI, TOTyYEHHBIE TIPU U3yUYEHUHU
ITUCITUTIIIMHBI, HE MOT'YT OBITh MCITOJIb30BaHbI 0€3
TOMOTHUTENBHBIX MOSICHEHUH.

[Tpu BEIIOTHEHUH PaOOTHI JOMYIIEHBI HECYIIECTBEHHbBIE
OIIMOKHU B CXEMAX.

PaboTa BhIMOIHEHA B MTOJIHOM 00bEME, HO COIEPIKUT 3 YAOBICTBOPHTEILHO

rpyOble ooy HaBblky 1 yMEHUs, IOJTy4YEHHBIE ITPU
M3y4eHHH JUCLUIUIMHBL, HE MOTYT ObITh UCIIOJIb30BaHbI O€3
[TUTENIBHBIX JOMOJHUTENIBHBIX MOSICHEHUM.

[loxa3aHbl OrpaHUYEHHBIE 3HAHU IIPEMETA IIPU OTBETE HA
BOITPOCHI.

PaboTa colepUT NPUHLIUIHAIBHBIE OMINOKH ( 2 HEYAOBACTBOPHTEILHO

MeperyTaHbl OHIATHUSHA HE COOTBETCTBYIOT TPEOOBAHUSAM U
T.11.). OTCYTCTBYIOT 0a30BbI€ IITKOJIbHBIE 3HAHUSI.

PaboTa opopmieHa kpaitHe HEOPEKHO.

[Toka3bIBaeTCsl HE3HAHKE MIPEAMETa IPU OTBETE Ha
BOITPOCHI, OTPAaHUYECHHBIN CIOBapHbIN 3anac. SIBHO
BEIp2)KCHHAs] HEYBEPEHHOCTh B OTBETaX U JCHCTBHSIX.

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

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

1.4. llepeyensn 3axanuii 1uddepeHUPOBAHHOIO 3aUeTa

1.DnexkTponuTryeckas Juccouyalis BEUECTB ¢ MOHHOM M MOJISIPHOM KOBAJIEHTHOW XMMHUYECKOMN
CBA3BIO.

2.Peakuust HOHHOTO OOMEHA M YCIIOBHS UX MPOTEKAHMS.

3.0OKcupl, UX KaaccuUKaIus 1 XUMHYECKHE CBONCTBA.
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4.0OcHoBaHUs, WX KJIacCU(PUKAIUI U XUMHUYECKUE CBOMCTBA B CBETE MPECTABICHUN 00
IIEKTPOJINTUYECKON 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.CKOpOCTh XUMUYECKOW PEAKIMU, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX YCIOBHM.
8.00paTuMoCTh XUMUYECKOH peakiui. XMMUYECKOE pAaBHOBECUE U YCIIOBHUS €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 XAkMHUECKUX PEaKIIHi.
13.00mue cBOHCTBa HEMETAIUIOB, OCOOCHHOCTH CTPOCHUS UX aTOMOB.
14.Beicmine KucaopoaoCcoaepKalne KUCIOThl XUMUYECKUX 3JIEMEHTOB TPETHEr0 MEpUoa, Nx
CBOMCTBA U CPaBHUTEIIbHAS XapaKTEPUCTUKA CBOUCTB.
15.BogopoaHsie coeAMHEHUSI HEMETAUIOB. 3aKOHOMEPHOCTH B U3MEHEHHH UX CBOMCTB B CBSI3U C
MOJIO’KEHUEM XMMHUYECKHUX JIEMEHTOB B Iepuoauyeckoit cucreme . M.Menneneena.
16.0061ue cBoiicTBa METAILJIOB, 0COOEHHOCTH CTPOCHHS UX aTOMOB.
17.XapakTepucTiKa METAJUIOB [IEPBOU I'PYMIIbI TJIABHOM MOATPYIIIBI, 0COOEHHOCTU CTPOSHMSI UX
aTOMOB.
18.XapakTepucTrika METaJUIOB BTOPOI IPYIIIBI [NIABHON OJATPYIIIIHI.
19.Bbicuine OKCUAbl XUMUYECKHUX JIEMEHTOB TPETHErO Mepruoaa. 3aKOHOMEPHOCTH UX COCTAB B
CBSI3M C II0JIO)KEHUEM XMMHUYECKUX 3JIEMEHTOB B IEPUOAUUECKON CHUCTEME.
20. XKene3o — Moa0KEeHUE B IEPUOANUECKON cucTeMe XUMHUecKkux 3nemMeHToB J.M1.Menneneena,
CTpOEHUS aToMa, PU3NYECKHE CBONCTBA, XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.
21.Teopus cTpoeHHs OPraHUYECKUX COCAUHEHHNN. 3HAUEHUE TEOPUHU [UIs Pa3BUTHUS HAYKH.
22.M3omepust OpraHMueCcKuX COSIUHEHUN €€ BUIBI.
23.IIpenenbHble yrieBoasl. MeTaH, €ro coctas, CTpPOCHHE, XMMUYECKHUE CBOMCTBA.
24 IuxnonapapuHsbl, UX CTPOECHUE, CBONCTBA, HAXOXKIECHHUE B IPUPOJE.
25.9TunoBbIe YrieBoAbl, UX CTPOEHUE, CBOMCTBA MOIYYEHHS U UCIIOJIb30BAHNS B OPraHUYECKON
CUCTEME.
26.JlMeHOBBIE YTIIEBOBI, UX CTPOCHHE, CBOMCTBA, NOJyUYEHUS U PAKTUYECKOE 3a/laHUE.
27 ITpupo/iHble HCTOUYHUKH YIIIEBOJIOPOAOB: ra3, HePTh. Vcronp30BaHNe UX B KAUYECTBE TOIUIMBA
Y B XUMHUYECKOM CHHTE3E.
28.AueTuiieH, ero CTpO€HUE U CBOWCTBA, MOJIYYEHHS U IPUMEHEHHUS.
29.beH30H, €ro CTpOeHNE, CBOMCTBA, MOTYYEHHUS U IPUMEHEHUS.
30.IIpenenbHble OAHOATOMHBIE CIIMPTHL, UX CTPOEHUE, CBOMCTBA M IIPUMEHEHHUSI.
31.deHomn, ero cTpoeHKe, CBOMCTBA U MPUMEHEHU.
32.I1IpobaemMsl 3a1IUThHl OKPYXKAIOIIeH cpeibl.
33.Anpaeruipl, UX CTPOEHUE, CBOWCTBA U TIOJIYyYEHHUE, IPUMEHEHHUS.
34.KapOoHOBbIE KUCIIOTHI, UX CTPOEHUE, CBOMCTBA, IPUMEHEHHUSI.
35.2Kupsl, ux cTpoeHue, CBOMCTBA, CIIOCOOBI TEXHUUECKOH mepepaboTKH.
36.Yr1ieBosl: onpeaeneHus, KiaccupuKarus, HaX0XACHUE B TIPUPOJIC.
37.I'nr0K03a, €€ CTpOEHNE, CBOKWCTBA U IIPUMEHEHHUE.
38.1emmrono3a. CTpoeHne MoKy, GU3NIECKUE U XUMUIECKHE CBOMCTBA, IPUMEHEHHE.
39.Kpaxmain, HaxoxkaeHue B npupoe. IIpaktnueckne 3HaueHne, THIPOIN3 KpaxMasa.
40.AMMHOKHUCIIOTHI, UX CTPOCHHE U XUMUYECKHUM COCTAaB.
41.benku — ux nonumepsl. [lepBudnas, BTOpuyHast U TpeTHUHAs CTPYKTypa OesikoB. CBoiicTBa U
O6uonoruueckre GyHKINN OETKOB.
SAJAHUA TEKYIIUX KOHTPOJIBHBIX PABOT 110 PA3JAEJIAM JIUIA OHEHKHA
OCBOEHHWS YMEHUM U YCBOEHMS 3HAHUM
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KonTpoasnas padora
no TeMe «OCHOBHbIE OHATHS M 3AKOHbI XUMHUH)
| BapuanT
1. B npuBenennom nepeune xumuieckux 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(POs4)2 6) Kuciora;
B. SO3 B) OcHOBaHwus;
I'. Fe(OH)3 ) Comb.
1. CO2
4. YcTaHOBUTE COOTBETCTBHE:
A. NazS + PbCl2— PbS + 2NaCl
b. P20s + H,O — 2HPO3
B. 2Li + 2H20 — 2LiOH + H2T
I. 4HNO3 — 4NO.T + 2H20 + O T
a) Coenunenue; 6) Paznoxenue; B) 3amenienue; r) OOMeH.
5. BepHno, paccraBieHbl KO3 GUIUEHTH B ypaBHEHUU:
A. 3KOH + H3PO4 — K3PO4 + 6H20
b. Fe + CuSO4 — Cu + FeSOq
B. 2A1(OH)3 — 2Al,03 + 3H20
6. OTHOCUTEIBHAS MOJIEKYJIsipHasi Macca BemecTtsa PHa. ..
7. Xumudeckue GopMysbl MPOIYKTOB PEaKIIuU
H>SO4 + Al(OH)3 —
8. MaccoBast o151 cepbl B coequHeHusax SO2 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 COOTBETCTBUE:
A. Al,O3 a) Okcwuy;
b. Al2(SO4)30) Kucnora;
B. NaOH B) OcHoBanwus;
I'. H2S r) Conb.
. 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) Paznoxxenue; B) 3amenienue; r) OOMeH.
5. BepHo, paccTtaBneHbl K03()QUIIMEHTHI B ypaBHEHHUH:
A. 4P + 507 — 3P20s
b. Fe(OH), + 2H>SO4 — FeSO4 2H,0
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B. Nas$ + PbCl, — PbS{ + 2NaCl

6. OTHOCUTEIBHAS MOJIEKYJIsipHast Macca BemectBa COx...
7. Xumudeckue GopMyIbl MPOAYKTOB PEAKITHHI

T Fe03 + Ha'!

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

KonTpoasnas pabora
| BapuaHT

3amanne Ne 1
Ornpenennute BAIGHTHOCTh XUMUYECKUX IJIEMEHTOB 110 (hOpMYJIe COSTUHECHHUS:

a) CrOs; 6) MnO2; B) AsHz; 1) N2Os; n) HF.

3amanue Ne 2

Pacnpenenute mo kiaccaM ciieayroye BEIECTBa:

Cynbdat Maraus, ruipokcu Kanblus, okcua yriaepoaa (IV), okeun cepol (IV), hocdhopnas
KHCIIOTa, XJIOpU cepedpa, okcu I muHKa, xiopun xenesa (I1I), cynsdart mean, yrompHas
KHUCIIOTa, TUIPOKCU/] KaJusl, HUTPAT KaJbIUs.

3ananue Ne 3

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

Cu — CuO — CuClz — Cu(OH)2 — CuSO4

3amanue Ne 4

PaccraBbTe KO3 PUIMEHT 1 ONpEAeTIUTE TUIl PEAKIUH:

Fe (OH)3z — Fe203 + H20

P+ 02— P20s

Fe203 + HaSOs — Fe2(S04)3 + H20

H3PO4 + Ca (OH)2 — Caz(POa4)2 + H20

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

Il BapuauT

3aganme Ne 1
Omnpenennute BaJCHTHOCTh XUMUYECKUX JIEMEHTOB 10 (hOpMYyJie COeTUHEHUSI:

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

3amanne Ne 2

Pacrnipenenure 1o KiraccaM ClieyroIIne BEecTBa:

Oxcun menu (I1), ruapoKcU Kaus, CepHas KUCIOTa, TUIPOKCH]T ATFOMUHHUS, HUTPAT KaJbIus,
OpOHOBOAOPOIHASI KUCIIOTA, THAPOKCU ITMHKA, okcul xyopa (VII), a3otHas kucnora, kapOoHAT
HATPUS.

3amanue Ne 3

CocraBbTe ypaBHEHHE PEAKIUH, C TOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBHUTD CIICIYIOIIHE
MIpEBpAICHHUS:

C > CO2 > Na,CO3 —» CO2 — CacOs3
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3amanue Ne 4

PaccraBbre K03(ppULIMEHT U ONIpeneIUTe TUTT PEaKIIH:
H3sPO4 + Ca (OH)2 — Cas(POa4)2 + H20

Al (OH)z: —» Al03 + H.0

SO3 + ZnO — ZnSO4

Al + H2SO4 — Al(SO4)3 + H2

3ananue Ne 5

Paccuuraiite MmaccoByro 01110 cepbl B okcujie cepsbl (V).

HUToroasi KOHTpPOJIbLHAsA padoTa
1 BapuanT

1. DnexTpoHHast KOHGUTYpAIHsI BHEITHEH 000JI0YKH TrajoreHa:
1) 4S%4P3, 2) 4S24P°, 3) 4S%4P3, 4) 4S24P%,

2. Kakoii u3 MNCPCUUCIICHHBIX 2JICMCHTOB UMCCT HaI/I6OJ'ILHII/Ie HEMETAIJIMYECKUE CBOMCTBA?
1)P, 2) S, 3) Se, 4) As.

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

4. buononumep, MOCTPOECHHBIN U3 OCTATKOB B-TII0KO3bI 3TO:
1) 6enku, 2) kpaxmadn, 3) HeIUTH0I03a, 4) HyKIEHHOBBIE KUCIOTHI.

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 yBenndeHun
Temneparypsl? 1) BIpaBo, 2) BI€BO, 3) He CMeCTUTCS, 4) He 3HalO.

7. Kakue 13 HuXe MPUBEJICHHBIX BEIIECTB CIIOCOOHBI JaBaTh PEAKIMIO CEpPeOPSHOTO 3epKaa.
HasoBute nosryueHHbIE BEIIECTBA.

1) CsH120s, 2) C2oHsOH, 3) Oyranans, 4) HCOOH.

8. Mex 1y 01MHAaKOBBIMU HEMETaJIaMU 00pasyeTcs CBS3b:

1) nonHas, 2) BogopojHasi, 3) KOBaJeHTHasI HEMOJIApHas, 4) KOBaJIeHTHAs! MOJIsIpHAas.
9. BasleHTHOCTH aTOMa yIJIepoja HE paBHA YETHIPEM B MOJIEKYJIAX:

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

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

11. HopmanbHbIii OKTaH # 2,2,4 — TPUMETUIINEHTAH SBJISIOTCS U30MEpaMu JJIsl KOTOPBIX
XapakTepHa:

1) u3oMepus yriepogHoro cKeneTa, 2) u30Mepus MOJ0KEHHUS 3aMECTUTES,

3) MmexxiiaccoBast u3omMmepus, 4) IPOCTPaHCTBEHHAs! U30MEPUSI.

12. Tlony4yeHnue OeNIKOB U3 AaMUHOKHUCIIOT — 3TO PEAKIIHSL:
1) romononumepu3anuu, 2) COnoJINMepr3aIii, 3) TOMOTIOJIUKOH/ICHCAIINH,
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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
cxuraaun 1m° CoHz (n.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 coelMHeHHEe JIEMEHTa, aTOM KOTOPOTO COJEPKUT 34 MpOTOHA:
1) BH, 2) OHs, 3) OH2, 4) OHa.

3. M30Mepust OJI0KEHMS 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, MOCTPOSHHBINA U3 OCTATKOB 2-TJIFOKO3bI 3TO:

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

5. Onpenenure cymmy K03hGUIIMEHTOB B ypaBHEHUH PEAKIIUH:
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 konneHTpauuu COz, 2) yMeHbIlIEHUE TeMIIepaTyphbl,

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

7. Mexay KakMMH BeIeCTBAMH BO3MOKHA XMMHUUecKast peakiusi. CocTaBbTe ypaBHEHHE.
1) HCl u Ag, 2) CaClou NaOH, 3) FeClz u NaOH, 4) H2SiOs u KCI.

8. MonHnas cBs3b umeercs B coenunenun: 1) HaSO4, 2)CuSOs, 3) CCls, 4) Co Hs0OH.
9. Vron mexnay N ruOpuHbIX opouTtaneii: 1) 180° 2) 120°, 3) 109°28, 4) 90°.
10. M3omepust yriiepoIHOTO CKeleTa XapaKTepHa JJIs:

1) H-OyTana u 2-MeTuimpornana, 2) 1-xmopnpornana u 2-XJIo0piponana,

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

11. C xakuMu U3 coelMHEHN Oy/IeT pearnpoBaTh BOJOPOAHOE coeTuHeHHE dieMeHTa Ne 34.
CocTaBbTe YypaBHEHUE PEAKIUU.
1) LiOH, 2) CO., 3) H3PO4, 4) NaCl.

12. Peakmust OTHICTICHHS] BOJOPO/Ia — 3TO PEaKIus
1) ruapupoBanus, 2) IeruAPUPOBaHUs, 3) IeruapaTtanus, 4) 1eraloreHupOBaHMS.

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

15. B 500 mut pactBopa coaepxutcs 24,5 HoSO4. KakoBa MonsipHast 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. ITopsinikoBbII HOMEP XMMUYECKOI0 AJIEMEHTA BCEr1a PaBEH ... B ’TOM HOMepe:

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

1. 49ucIy NIPOTOHOB U YUCIy HEUTPOHOB;

1. 49McIy IPOTOHOB U YHUCITY DJIEKTPOHOB;

1. 4Mcny 37€KTPOHOB U YUCITY HEUTPOHOB.

A2. B xakoMm psily aTOMBbI pacCTaBJIeHbI B OPSAAKE YBETUUECHUSI YUCIIa IPOTOHOB B sipe?

1. “Ar,*K, ¥Cl; 1. “OAr, 35Cl, ¥K;
1. 3Cl ’4°A’r 39K1 1. 3Cl ’39K "‘OAr.’
A3. UoH, B coctaBe KOTOPOTo 9 mpoTOHOB, 10 HEUTPOHOB, 10 3JIEKTPOHOB, 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, 17¢; 1. 17p, 18n, 71e.
A6. ITo 10 31eKTpOHOB COAEPKAT YACTHULIBI:
1. Mg> uF; 1. O ucCl;
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1. NewuP%; 1. OuMg*.

A7. Ecim wactuna N3* mpuMer 1Ba 371eKTpoHa, To o6pasyercs
1. N; 1. N°; 1. N; 1. N

A8. XuMruueckoMy 3JIEMEHTY COOTBETCTBYET JIETyuee BOAOPOJAHOE coenHeHue coctaBa RHs.
3JIEKTPOHHAs KOH(PUTypalys BHEITHETO YPOBHS 3TOIO AJIEMEHTA!

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

A9. [TonoxuTEeNHHO 3apsHKEHHBIN HOH 00pa3zyeTcs B cliydae, Korjia:
1. oTpuuaTeNbHO 3apsHKEHHBIN HOH OTAAET OJIMH AJIEKTPOH;
1. oTpuuaTeNbHO 3apsKEHHBIM HOH IPUHUMAET OJIMH JIEKTPOH;
1. arTom OTHaeT OJIUH JIEKTPOH;
1. aToM mpUHHUMAET OJIMH AJIEKTPOH.

A10. VY Oosbliell 4acTH NPUPOJHBIX U30TOIOB:
1. YHCIO MPOTOHOB MPEBBIIACT 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.
A11. MakcuMallbHOE YHCIIO 3JICKTPOHOB, KOTOPOE MOXET OBITh pa3MEIEHO Ha IIEPBOM
AIIEKTPOHHOM YPOBHE, PaBHO — 2-M, Ha BTOpoM — 10-Tu, Ha TpeTbeM — ...
1. 12 1. 14 1. 16; 1. 18.

A12. Yemy MOxeT OBITh paBHa MaKCUMAILHOE YHCIIO SJIEKTPOHOB 3p-opOuTanu?
1. 2 1. 4 1. 6; 1. 8.

A13. CKkonbKO HeCTIapEHHBIX JIEKTPOHOB COJEPIKUT 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. 0IMHAKOBOE YMCIIO AIEKTPOHOB BHEUIHETO JIEKTPOHHOTO CJIOS;
1. oaMHAKOBOE YMCIIO IPOTOHOB B SAPE;
1. onnMHaKOBbIE PAaANYCHI.

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

A16. CKOJIbKO HECTTAPEHHBIX AJIEKTPOHOB UMEET aTOM YTIJIEpoa B COCTOSHUHI
sp3-rubpuu3armu?
1. 1 1. 2 1. 3 1. 4.

A17.Y atoma xJ0pa Ha TPEThEM 3JIEKTPOHHOM YPOBHE UMEETCS OJIHA S-OpOHUTaIb, TPU
p-opOuTanu u naTh d-opOurtaneii. MakcumaibHasi BAICHTHOCTB XJIOpa paBHA:

1. uerbipewm; 1. cemu;

1. BoceMH; 1. nessaru.
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A18. Y Kakoro XuMHUYECKOTO 3JIEMEHTA BAJIGHTHOCTH B JIETY4e€M BOJOPOJHOM COEIUHEHUH
paBHa €ro BaJICHTHOCTHU B Ta3000pa3HOM oKcHjie?

1. ©6op; 1. yrnepon;

1. a3or; 1. xucnopon.
A19. DnextponHas konuryparus 1s22s?2p°3s! coorBercTBYET nEKTPOHHOM KOHPUrypaIK
aToMa ... B IEPBOM BO30YKICHHOM COCTOSTHUH.

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 3apsi +1, mpuMeT 4eThIpe 3JIEKTPOHA, €ro 3apsij CTAaHET PaBEH:
1. +5; 1. +3; 1. -1; 1. -1.

A22. VloH 01HOTO U3 U30TOIOB XUMHUUYECKOT0 3JieMeHTa uMeeT 17 mpoTtoHoB, 18 anekTpoHos, 20
HEHUTPOHOB. DTO XUMUYECKUH DIIEMEHT:

1. xmop; 1. kammi;

1. cepa; 1. kuciopon.

A23. B pactBope O6bu1n 0OHApYKEHBI KATHOHBI, UMEIOLIHNE B CBOEM cocTaBe 10 371eKTpOHOB.
DTOT pacTBOp HE 00paszyeT ocajaka MpH 100aBICHUH IIETOYH. DTO KATHOHBI:

1. Hatpus; 1. marnusg;

1. nurus; 1. Oepuus.

A24. DnexTporHas $popMyna, oTobpaxkaromas crpoerne 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. 0% 1. F; 1. Na*; 1. Mg*.

A27. Yucno 371eKTpOHOB, BXOIAIMKX B cocTaB noHa NO3, paBHO:
1. 31; 1. 32 1. 33; 1. 34.

A28. DieKTpoHHas KOH(PUIyparus HoHa D%, pacron0kKeHHOTO B IECTOH IPyIIe TPETHEro
epuoja, — 3To:

1. 1s%2s22p53s?; 1. 1s%2s22p53s23p3;
1. 1s22s22p°3s23p°; 1. 1s22s22p°3s23p°.
A29. IlpuBeneHHast JIeKTPOHHAS KOHPUTYpAIHS COOTBETCTBYET ABYX3aPsITHOMY HOHY:
1. kucnopona; 1. ¢ropa;
1. wnarpus, 1. amomuHUA.
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A30. OTOT IBYX3apsAaHBINA KATUOH SBJIAETCS DJIEMEHTOM YETBEPTOrO NEPUOIa IEPUOANUECKON
cuctemsl dsieMeHToB [[.1.Menneneesa. [ji1 Hero Takxke XxapakTepHa CTEIIEeHb OKUCIeHUs +1.

ITOT DJIEMEHT:
1. xanpLui;
1. menp;

1. xpom;
1. uuHK.

Yacto B.

B1. YcranoBuTe COOTBETCTBHE MCKAY XUMHUYCCKUM BJICMCHTOM U CTCIICHAMU OKHCJICHUA,
MMPOABIAEMBIMU UM B XUMHUUYCCKUX COCANHCHUSAX.

XHUMHYECKHI IJIeMEHT
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 XUMUYICCKOT'O

AJIEMEHTA U €T0 Ha3BAHUEM.
Yuci10 HEHTPOHOB

12;

7

16;

20.

B e e

e e

Ha3BaHue XMMH4€CKOI0 3JIeMeHTa
ATFOMUHUH;

YIIIEPOL;

hocdop;

HATpUIL;

XJ10p.

B3. YcTanoBUTE COOTBETCTBUE MEXKTY JIEKTPOHHBIM IIOJTYPOBHEM M MaKCHUMAJIBHBIM YU CIIOM

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

e s
o —h 0o
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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. NO 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, COACPKAMKE BO BHCIIHEM 3JICKTPOHHOM CJIOC OJUH
3JICKTPOH,— 3TO:

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

B7. loHBI XMMHYECKUX JIEMEHTOB, HMEIOIINE 3IEeKTPOHHYIO KoHdHTypamio 1s22522p8 — s10:

1. Mg®"; 1. Sc*; 1. S%; 1. Na*; 1. Zn?*; 1. F.
B8. 10 a1exTpoHOB cofiepaT HOHBI:
1. OH; 1. Cu*; 1. NH*; 1. CI; 1. Na*; 1. S%.

B9. [IpupoHbIii yTaepo COCTOUT IIaBHBIM 06pa3oM u3 AByX u30Tonos 2C u BC. Ckombko
atomoB ?C mpuxoautcs Ha 1 atom 3C? (OtBeT okpyriuTe 10 1ETBIX.)

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 3C? (OTeer npuBeanTe ¢
TOYHOCTBIO JI0 COTHIX.)

OTBETHI HA TECTOBOC 3a/1aHUEC 110 TEME: ((CTpOGHI/Ie aToOMay.

Al A2 A3 A4 AS A6 A7 A8 A9 Al10
3 3 2 3 3 1 4 3 3 2
All Al2 Al3 Al4 AlS Al6 Al7 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

XumMHYecKas CBs3b.
Yacrts A.
DIEeKTPOOTPUIIATEIBHOCTb.
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CreneHb OKUCJICHHUS.
Al. DIeKTpOOTPULIATEILHOCTh XUMHUECKUX 3JIEMEHTOB C POCTOM MOPSIKOBOIO HOMEpaA B
nepuoanyeckoit cucreme J.M.MenzeneeBa B nepuojie ¥ B IPyIe COOTBETCTBEHHO:
1. yBenmuuuBaercs, yBeIUUUBACTCS; 1. yBenuuuBaeTcs, yMEHbIIACTCS,
1. ymeHbllaercs, yBeJIM4UBACTCS; 1. ymeHbllaercsi, yMEHbIIACTCS.

A2. DyeMeHTBI PacloJIOKEHBI B TIOPSIIKE YMEHBIIIECHUS 3JIEKTPOOTPULIATEIIBHOCTH B PALY:
1. O, H, Mg, Li; 1. C, I,B,P;
1. Sn, Se, Br, F; 1. H,Br,C,B.

A3. XUMHUYECKHI 2JIEMEHT, KOTOPBI B CBOMX COSIUHEHHSIX IPOSIBIISICT TOJIBKO OTPUIIATEIIHHYIO
CTCTICHb OKHUCJICHHSI, ITO:
1. kucnopon, 1. ¢rop; 1. amomuHUi; 1. cepa.

A4. XUMHYECKUI 3JIEMEHT, KOTOPBIA B CBOUX COCAMHECHHUSIX MPOSBIISCT TOJBKO
MIOJIOKUTEITHHYIO CTETICHb OKHCIICHUS, 3TO:
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 papHa — 0,57
1. NaO; 1. HxO; 1. OF;; 1. KOa.

A6. CTerieHb OKHCIICHHSI, B KOTOPOU Hanbosiee spKo MPOSBIISIOTCS KUCIOTHBIE CBOMCTBA
9JIEMEHTOB, 00JIAJAOIINX IEPEMEHHON BAJICHTHOCTBIO,— 3TO:

1. HaumMeHbIas; 1. BEICHIAf,

1. mpomexyrouHas; 1. pasna 0.

A7. ®opMmyiia, B KOTOPOU CTENIEHb OKUCIICHHSI XJI0pa MUHUMAJIbHASL,— JTO:

1. AICIs; 1. KCIO; 1. Ba(ClO3)z; 1. Ba(ClOa)a.
AS8. Peakiu kakoro THra Bcerjia mpoTeKarT ¢ U3BMEHEHUEM CTETIEHU OKUCIIEHUs?

1. paznoxenus; 1. 3amenieHus;

1. coenuHeHus; 1. wmonHOro obmeHa.

A9. Crenenb okucneHus cepbl B coequHeHnn Na2S203 paBHa:
1. +6; 1. +4; 1. +2; 1. -2.

A10. ®opmyna, B KOTOPOH CTENEHb OKUCIEHUS XpOMa paBHa +3,— 3T0:
1. NaCrO; 1. KoCr207; 1. CaCrOg; 1. CrQOs.

Bujanbl xuMu4eckoi cBs3H.
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
YMEHBIIAETCS.

A13. Bemectsa, hopmynsl koTopsix Clz, HCl, KCl, 06pa3oBaHbl XUMUYECKUMU CBS3SIMH
COOTBETCTBEHHO:
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1. KOBaJEHTHOW HEMOJSPHOMH, 1. WOHHOM, KOBaJIEHTHOM HETIOJISPHOM,

KOBAJIEHTHOU MOJISIPHON, HOHHOM; KOBAJIEHTHOM 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. KoOBaJEHTHYIO NOJISPHYIO; 1. KOBaJEHTHYIO HENOJISPHYIO;

1. woHHYyIO; 1. MeTtaymuyeckyro.

A15. B mosekynax Kakoro COeMHEHUS MOJSIPHOCTh CBS3U HanOoJIbas?
1. Bona; 1. cepoBogopon;

1. cemenoBomopox; 1. TemmypoBOAOPO/I.

A16. B MoJiekysiax Kakoro CoOeIMHEHUsI OJISIPHOCTh CBA3W 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. BelecTBo m10Xxo pacTBOPUMOE B BOJAE,— 3TO:

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 H-2N—CH>—COOH naunbosee nonsipHasi CBsI3b MKy aTOMaMH:
1. H-N; 1. N-C; 1. C-O; 1. O-H.

KpatHocTh CBSI3M, JHEpPrus U AJMHA CBS3H.
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 XxuMudeckasi akTHBHOCTb MOJIEKYJISIPHOTO a30Ta 00BSACHSAETCS TEM, UTO:

1. oH uMeeT BBICOKOE 3HAUEHUE 1. ero monekyna UMeeT TPOUHYIO
JIEKTPOOTPHULIATENBHOCTH; XUMHUYECKYIO CBSI3b, C BBICOKON
IIPOYHOCTHIO;
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, 3aTCEM 1. cuagana YMCHBIIACTCA, 3aTEM
YMCHBIIACTCA, YBCIIUYNBACTCA.

A24. JInnHa XUMHUYECKOW CBSI3H 3JIEMEHT—BOZ0pO B psixy coenunennii CHs — BHs — BeHz —
LiH:
1. ymeHbmaercs; 1. yBenuuuBaercs,
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1. cnHauyana yBeNIMYMBACTCS, 3aTEM 1. cHavana yMeHbIIIAeTCs, 3aTEM
YMCHBIIACTCA, YBCINYNBACTCA.

A25. B none merunammonns (CHz — NHz ¥) Bce xuMuueckue cBsa3u:
1. uoHHBIE, KOBAJICHTHBIE MOJIAPHBIE; 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 Ce1YIOUIUE CYKIEHUS O XUMUYECKON CBSA3U?
1. xumumueckas cBsi3b B Mosiekyse N2 MeHee poyHast, yeM B Mosekyie Og;
1. d4em crmabee XMMUYECKask CBS3b MEXy aTOMaMH METaJlIa, 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 CBSI3U, TEM TEMIIEpaTypa IIaBJICHUS HUKE;
1. BemiecTBa ¢ aTOMHON KPUCTAJUTMYECKOHN PEIICTKOW OOBIYHO O0Jiee TBEpIbIC.

1. BepHO TOJIBKO CYXIECHHE a; 1. BepHO TOJIBKO CyXIeHHE O;
1. BepHBI 00a CyX/1eHUS; 1. ofa cyxaeHus HEBEpPHBI.

A30. Bepubl 11 crieyroume Cy>KIeHus 0 CBOMCTBAX BEIIECTB?
1. monekyna CHs nmeer ueTbipe aToMa BOIOPOa, 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 MEXKTY BELIECTBOM M BUJIOM XUMHYECKOU CBSI3H.
BemecrBo Bun cBsazn
1. dochun (NHa); 1. xoBasieHTHas;
1. xmopun Hatpus; 1. woHHas;
1. Hutpar Gapus; 1. BomopoaHas;
1. npomnanueH. 1. WoHHas U KOBaJIEHTHAS.

B2. Kakue cBsi3u uMeroTcs B kKapOoHaTe HaTpusA? Y CTaHOBUTE COOTBETCTBHE MEK/Y THIIOM
CBSI3M U UX YUCIJIOM B CTPYKTYpPHOU eMHUIIe KapOOHAaTa HaTpus.

Tun cBsa3u Yuco cBsa3eit
1. wmoHHAas CBS3bL; ;
1. o-cBs3b; ;
1. m-cBa3D;
1.

METAJJIMYCCKas CBA3b,

il N e
ockhrodRE
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B3. YcraHoBUTE COOTBETCTBHUE MEXKY XUMUYECKOU CBS3BIO U €€ SHEPrueH.

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 COOTBETCTBUE MEXY POPMYJIION U YTIIOM MEXKAY XUMUYECKUMU CBSI3SIMH.
®opmy.a Yroa mexny
CBSI3AIMM
1. H0; 1. 107°
1. CaHy; 1. 120°
1. BFs; 1. 104,5°
1. NHa. 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 mMoJekynax 4ucio 6-CBsi3el paBHA YEThIpeM?

1. CClg; 1. PHs3; 1. CsHg;

1. HCOOH:; 1. CoHg; 1. Na2POa.
B7. B kakux MoJyieKyiiax eCTh 3JIEMEHT, UMEIOIINMA CTEeTIeHb OKUCIeHUs +37

1. PCls; 1. HNOy; 1. HSOs;

1. HsPOs; 1. H2Cr207; 1. HCN.

B8. BriGepute BepHbIE yTBEPKICHUSA:
1. uyeMm MexbsnepHOE paccTosiHME Oonblie, 1. C yBelIWYEeHUEM KpAaTHOCTH CBSA3H €€

TEM DHEPIHsl CBSI3M MEHBIIIE, IIPOYHOCTh YBEIIMUNBAETCS;

1. »1MeKTpOOTPHULATENEHOCTD JIEMEHTOB 1. 4em Temmeparypa IJIaBJIEHUS MeTalIa
YMEHBIIAETCS B IEPUOAX CIIpaBa 00J1bIlIe, TEM MPOYHOCTH METAITTUYECKON
HAJIEBO, B IPYIIIIAX — CBEPXY BHU3; CBSI3U HUXKE;

1. st monsipHOM CBSI3U XapaKTepeH 1. B XoJe XUMHUYECKON peakuu cHavyana
TOMOJIMTUYECKHUN pa3phIB; pa3pbIBaeTCs G-CBA3b, a 3aTEM TT-CBS3b.

B9. PaccunTaiite cTerneHb OKUCICHHUS a30Ta B TUApoKcuae nuammuHcepeopa [Ag(NHz)2]OH.

B10. Paccuwnraiite crenenb okuciaenus yriepozaa B coequaenne Ko[Fe(CN)g].

OTBeTbI Ha TECTOBLIE 3aJaHusA
no TeMe: «XHUMHYECKas CBS3b).
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Al A2 A3 A4 AS A6 A7 A8 A9 Al0
2 1 2 4 4 2 1 2 3 1
All Al2 Al3 Al4 AlS5 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.
Yacrts A.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKHUX 3JIeMEHTOB.
Al. CpoiicTBa XUMHUYECKOTO 3JIEMEHTA U €r0 COSAMHEHUN HaXOATCS B IEPUOIMUECKOM
3aBUCUMOCTH OT:
1. 3apsga atoma; 1. 4ucna TpOTOHOB B SPE ATOMA;
1. ymcna 3MeKTPOHOB BO BHEIIHEM 1. ymcna HEHTPOHOB B €O fAIpE.
AJIEKTPOHHOM YPOBHE aTOMa;
A2. ATOMBI XUMHUYECKUX IJIEMEHTOB, UMEIOIINE OJJMHAKOBOE YMCIIO AIEKTPOHHBIX CJIOEB B
tabmuue J[.M.Menaeneena HaXoaaTC:
1. no nuaronanu; 1. B onHo¥ rpymre;
1. B oaHoO# moarpymre; 1. B oaHoM mepuoe.
A3. Bribepute BepHOE YTBEPKIECHNE O XUMUUECKHUX JIEMEHTaX:
1. B mepuojax BOCCTAaHOBUTEIbHBIC 1. B raBHBIX MOATPYIIAX
CBOMCTBA YBEJIMYHBAIOTCS CJIEBA BOCCTAaHOBUTEJILHBIE CBOMCTBA
HaIpaso; YBEITUYUBAIOTCS CBEPXY BHU3;
1. B mepuoaax OKHCIUTEIbHBIE CBOMCTBA 1. B raBHBIX MOJATPYITIAX
YBEJIMYHMBAIOTCS CIIPAaBa HAJIEBO; BOCCTaHOBUTEJIbHBIE CBOMCTBA
YBEITUYUBAIOTCS] CHU3Y BBEPX.
A4. HanMeHee BbIpa)keHbl HEMETAJUIMUECKHE CBOMCTBA Y:
1. cenena; 1. Opoma;
1. iona; 1. Ttemmypa.
AS. HauMeHbIIyr0 SHEPTUIO HAJA0 3aTPAaTUTh HAa OTPBIB OJHOIO 3JIEKTPOHA OT aToMa:
1. cepsr; 1. xpemHus;
1. xanbius; 1. OGapus.
A6. Yucno 35,453 B 17 xieTKe nepuoAMdecKoi TaOIHITbl 03HAYALT:
1. maccy aroma xyopa (B aTOMHBIX 1. cpenHO0 Maccy IPUPOTHBIX U30TOMOB
€IMHUIIAX MaCChl); XJI0pa C y4eTOM X
pacpoCTpaHEHHOCTH B 36MHOU KOpE;
1. maccy Mozekybl XJiopa (B aTOMHBIX 1. cpenHIOO Maccy BCeX U3BECTHBIX
€MHUIIAX MacChl); M30TOMNOB XJIOPA.

A7. DAEKTPOOTPUIIATETILHOCTD U SHEPTUS HOHU3AIMH B pany Te — Se — S — O coOTBeTCTBEHHO:
1. Bo3pactaer, Bo3pacraer; 1. Bo3pactaer, yMeHbIIAETCS;
1. ymeHblIaeTcsi, yMEHbIIAETCS; 1. ymenblaercs, Bo3pacTaer.
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A8. B xakoMm psiry XUMHUYECKHE JIEMEHThI PACIIOI0KEHBI B IMOPSIIKE YBEIMYUS UX ATOMHBIX

paanycos?
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 M3MEHEHHUS CBOMCTB MPOCTHIX BEIECTB.
A1l1. CunpHEHIINI OKUCITHUTEIb — ITO:
1. yruepon; 1. azot;
1. xwucnopon, 1. ¢rop.

A12. VI3 npuBeIEHHBIX MIETOYHBIX METAJIJIOB HAUMEHBIIIEH TEMIIEPATypOil MJIaBICHUS
oOamaer:

1. nurwuii; 1. wnarpuii;

1. xanmii; 1. pyOunuii.

A13. Haubonb1ieil Temneparypoil KuneHust o0saaer:
1. ¢rop; 1. xunop;
1. O6pom; 1. xucnopon.

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

A1S5. Hanbonee BbIpaK€HHBIMU HEMETAITTHYECKHUMH CBOMCTBAMH 00JIa1aeT:
1. remnyp; 1. rammif;

1. >xeneso; 1. xanpruii.

A16. B psaay Bogopoaubix coequHennii HemetamuioB PHs — HoS — HCI:

1. KHCIIOTHO-OCHOBHBIE CBOMCTBA HE 1. cBolicTBa H3MEHIIOTCS OT OCHOBHEBIX,
U3MEHSIOTCS, yepe3 aM(oTepHbIe, K KUCIOTHBIM;

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

A17. bepwinuil 1 MarHUii He OTHOCSITCS K IIE€JI0OYHO-3€MEIbHBIM METalIaM, T.K:
1. uX rugpoKcubl HE PpaCTBOPUMBI B BOJIE; 1. oHM He ABIAIOTCA P-dJIE€MEHTAMU;
1. oHU OTHOCATCS K METaljaMm; 1. OHU OTHOCATCS K HEMETaJlIaM.

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

A19. HanmensbIeit XUMHYECKOM aKTUBHOCTHIO 110 OTHOIIICHUIO K KHCIIOPOY 00J1a1aeT IPOCTOE

BEILECTBO:
1. asor; 1. Oensiit pochop;
9 b
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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 BOCCTAHOBUTEJIbHEIMH CBOMCTBAMU 00/1aa€T KUCIIOTA:
1. ¢ropoBomoponHas; 1. xsopoBopopoaHas;
1. ©pomoBoOpOIHAS; 1. #omoBomopoiHas.

A22. OKcuapl, KOTOPHIE 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 aTOMHAsl 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 YHCIIy JIEKTPOHOB B aTOME paguyca aToMa MarHus Ipy yCJIOBUH,
MarHus; YTO 3JIEMEHTHI, HAXOASITCS B OJJHOM

rpy1iIie, rI1aBHOM MOArpyIie.

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

1. Zn(OH)y; 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 psy ranoreHoBogopoa0B Haubosee CHIIbHOM KUCIOTON SBIISETCS:

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

1. yBenuueHHe MPOYHOCTH XMMUYECKOMH 1. ycuieHue BOCCTaHOBHUTEIbHBIX

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. Beicmumii THAPOKCHT XpoMa UMeeT popmyiy:
1. Cr(OH); 1. Cr(OH)s;
1. H2Cr20z; 1. Cr(OH)a.
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A30. Cpenu neTydrx BOAOPOJHBIX COSTUHEHUN 3JIEMEHTOB 3-T0 Mepruoaa HAMMEHBIITNE
KHCJIOTHBIE CBOMCTBA IIPOSIBIISCT:

1. SiHg; 1. PHgs; 1. H:S; 1. HCIL
Yacts B.
B1. YcTaHoBUTE COOTBETCTBUE MEXKY (DOPMYIIOi OKCHIA M €T0 XapaKTEPUCTUKOIA.
dDopmysia okcHaA. XapakTepucTUKA OKCH/IA.
1. N20s; 1. HecomeoOpa3yroIIHii;
1. NaxO; 1. KHUCJIOTHBIH;
1. Al0s; 1. amdorepHsIii;
1. CO. 1. ocHOBHOII.

B2. YcraHoBuTe COOTBETCTBUE MCXKAY 3HAKaMH XUMHUUYCCKUX DJICMCHTOB U CTpaHAMU WUJIU
KOHTHHCHTAMHU, B YE€CTb KOTOPBIX OHU OBLIY Ha3BaHEL.

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
XUMHYECKOTO JIEMEHTA U €r0 CHMBOJIOM:

XapakTepucTHKA. CHMBOJI JIeMEHTa.
1. camplif pacipocTpaHEHHBIH 3J1€MEHT BO 1. Si;
Bcenennoii;
1. camplif pactipocTpaHEHHBIH 3J1€MEHT Ha 1. H,
3emie;
1. enWHCTBEHHBLIHN XUIKUHA HEMETAI, 1. Hg;
1. eaUHCTBEHHBIN KUIKUNA METaII. 1. Bry;
1. O.
B4. YcraHoBUTE COOTBETCTBHUE MEXKY 3HAKOM XUMUYECKOTO dJIEMEHTA U (DaMUTTHEH YIeHOTO.
3HaK XUMH4Y€CKOI0 3JIEeMeHTA. Yuenblid.
1. Rf; 1. Pesepdopx;
1. No; 1. Kypuaros;
1. Md; 1. HoOGens;
1. Es. 1. Mennenees;
1. DHHmTEHH.

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

1. Rb; 1. oOpaboTka ccaiuH;
1. Hg; 1. aBTOMOOWIIbHBIE aKKYMYJISTOPHI;
1. U; 1. na3zepHbIe AUCKH;
1 Il 1. sanepHas sHepreTHka;
1. wu3MepeHue TeMIEPaTypHI.
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B6. Xumuueckue 31eMEHThl, 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.

B8. DnemeHTsI, copeprkaliye Ba HECIIAPSHHBIX AIEKTPOHA BO BHEITHEM AJIEKTPOHHOM CIIOC,—
3TO:

1. C; 1. N; 1. S; 1. Mg; 1. Li 1. Ti.
B9. DnemeHT 00pasyer aBa okcuaa. B 0JJHOM M3 HUX MaccoBasi A0JISI AJIEMEHTA COCTABIISICT
50%, a B ipyrom — 40%. Uto 310 32 2emMeHT?

B10. Xn0p coctout u3 aByx uzoronos >>°Cl u *'Cl. Ckonbko atomos *Cl npuxogurcs 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 A19 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.
Yacrts A.
XuMHYECKHH 3JIEMEHT.
Al. ATomHas Macca XMMHYECKOTO JIeMEHTa B epuoaudeckoit cucteme J[.M1.Menneneena
o0o3Havaer:
1. maccy camoro pacrnpocTpaHeHHOIO 1. cpenHIO0 Maccy NPUPOIHBIX U30TOIOB
M30TOIa; C YYETOM UX paclpOoCTPaHEHHOCTH B
MIPUPOJIE;
1. cpeaHror0 Maccy NpUpPOIHBIX 1. cpeaHIO Maccy NPUPOJIHBIX U30TOIOB
M30TOIIOB; C YYETOM UX MacCOBOW JJOJU WIIN

MacCCy UCKYCCTBCHHO ITOJTYYCHHOTI'O
HU30TOoIIa.

A2.Yto0 aBisgeTCI OOMHAKOBEIM B aTOMaX M30TOIIOB OJIHOI0 djIEMeHTa?
1. 49UCIO MPOTOHOB; 1. aromHas Macca;
1. 4ucIo HENTPOHOB; 1. cymMmapHOE 4HCIIO MMPOTOHOB U
HEUTPOHOB B SpE.
A3. Monekyna BOIbI MOXKET COCTOSTh M3 n3otomnos 80, *H, ?H. Kakoii He MosKeT OBITh ee
MOJIEKYJIsIpHas Macca?
1. 18;2)19; 3) 20; 4) 21.
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Ad4. ®opmyna cynehuna xenesa FeS, a mucynspuna xenesa (muputa) FeS,. Beibepute BepHoe
YTBEPXKJICHHE O MACCOBOM JI0JIE CEPhI B ATHX BEIICCTBAX.

1. wmaccoBas 1075 cephl B cynbdue 1. maccoBas 10sI cephl B Cynbdue
xenesa u nupure 6omaee 50%; xeinesa 6onpuie 50%, a B mupure —
Menbiie 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 OJICKTPOHHBIX CJIOCB, 1. IIPOTOHOB.

A6. OTHOCHTENLHAA aTOMHAs Macca IMTOKa3bIBACT, BO CKOJIBKO pa3 MacCa aToMa ooublIe:

1. maccel m3otomna *H; 1.1
12 maccel u3oromna 2C:
1. cpenHelt aTOMHOI Macchl BCeX 1. 1
H30TONOB BOJIOPO/IA; 16 maccs m3otoma °0.

A7. Yemy paBHa Macca cepsl (B T) B 36 T okcupa cepsl (IV)?
1. 9,6;2)12; 3) 18; 4) 20.

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

1. cepa; 1. xanpuui;
1. docdop; 1. AmoMuHwuil.
A9. Beicimii okenp coctaBa 9205 00pazyeT XUMUYECKH 3JIEMEHT, UMEIOLTHI:
1. 3apsq atoma +12; 1. 4eTsIpe JEKTPOHA HA BHELIHEM
JNEKTPOHHOM CJIO€;
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 Kucote (B %), 00pa3yromieics: B pe3yIbTaTe pacCTBOPEHHS ATOTO OKCHAA B BojiE?
1. 39,04; 2) 33,33; 3) 32,65; 4) 28,07.

MoJus. Moasipaasi Macca, MOJISIDHBIN 00beM.
A11. Bona — sxnakocts. B crakan Haamnm 180 mn Bogsl. CKOJIBKO MOJIb BOJABI HAXOIUTCS B
crakaHe?
1. 1;2)2;3)5;4)10.

A12. Beibepute Hanbosee MOJHOE U TOYHOE ONpeie/IEHUE TTOHATUS «MOJIbY.

1. KOJIMYECTBO CTPYKTYPHBIX 1. nopuus BeuecTsa, coaepxamas 6,02 -
¢bparMeHTOB, coepKamuxcsi B 1 T 10% cTpyKTypHBIX (parMeHTOoB;
JI000Tr0 BEILECTBA;

1. 1 1. mopuus BemecTBa, CoAepIKaIas
12 yacTe Macchl U30TOMNA CTOJIBKO aTOMOB, CKOJIbKO UX

yrnepona *2C; comepxurcs B 12 r m3oroma *2C.
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A13. CKOJIbKO MOJIb a30Ta MOJTYYUTCS IPU cropanuu 34 r ammuaka?
1. 1;2)2;3)3;4)4.

A14. Yemy paBHa Macca Hatpus (B T) B 0,5 Mob kapOoonara Hatpus Na,COz3?
1. 34,5;2) 46; 3) 23; 4) 69.

A15. Cmemanu 2 1 Bogopozaa u 2 i renust. Cpeasisi MOJIsIpHasi Macca MoJy4eHHON CMeCH ra3oB
(B /MOJIB) paBHa:
1. 1;2)2;3)3;4)3,5.

A16. CpenHsist MOJISIpHAsI Macca CMECH T'a30B (B T/MOJIb), B KOTOPOH Ha 1 MOJIEKyTy KHCIIOpo/ia
NPUXOJHUTCS 3 MOJICKYJIbI a30Ta, paBHA:
1. 28;2)29; 3) 30; 4) 31.

A17. B kakoM 00b€MHOM COOTHOIICHUH HEOOXO MO CMENIATh KHCIOPOJI 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 TemmiepaTrype?

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

A20. Ha na6opatopusix Becax B3Becunu 10 mut Boabl u 10 M rekcana (CeH14). Macca Bojbl
cocraBuna 10 r, a Mmacca rekcasa 6,26 r. Bo ckonbko pa3 MoJisspHbI 00beM rekcana 00JbIie
MOJISIPHOTO 00beMa BOIbI?

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. CroHEIe 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 dpocdopa (V), XJI0pOBOAOPO/I,
KHCIIOPOJT; BOJIOPOJI, AMMHUAK;
1. KHCIOpOI, BOJOPO/, CEIIeH, JKEeNe30; 1. BoOJOpoA, rpeMyd4Hii ra3, cepa,
MTAPUT.

A22. «Kucnopon sBisieTcs caMbIM paclpoOCTpaHEHHBIM JIEMEHTOM Ha 3emiiex». B atoii dpasze

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

A23. ®paza, B KOTOPOU peub UAET O IPOCTOM BELIECTBE, — 3TO:
1. MopempoayKThl 0OTaTHI HOI0M; 1. a30T — rjaBHas COCTaBHAs 4acTh
aTMoc(epsl;
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1. KHWCIOpOI BXOIWUT B COCTaB 1. peaxIuio OKHCIICHHS
MOJICKYJIBI BOJIBI; JIBYXBAJICHTHOTO Kelle3a MOKHO
HaOII0aTh HA pa3pe3aHHOM SOJIOKE.

A24. Hanbonee BEpOATHO, YTO CMECH — 3TO:
1. consHas KuCIOTA; 1. xapOoHAT KanbLUs;
1. MemHBIi Kymopoc; 1.  rwumc.

A2S. BeibepuTte yTBEpKIeHHE, BEPHO OTpaXkaroliee pa3inire B MOBEJICHUN aTOMOB METAJLIIOB U
HEMETAJUIOB B XUMHUYECKUX PEAKIIUIX:

1. aTrombl METaJIOB U aTOMBI 1. aTOMBbI METAJUIOB B XUMHUYECKUX
HEMETAJUIOB B XUMHUYECKUX PEaKLMIX peaKusix 0OBIYHO OTAAIOT
OOBIYHO IIPUHUMAIOT HJIEKTPOHBI; JJIEKTPOHBI, @ AaTOMBI HEMETAIIIOB

0OBIYHO 3JIEKTPOHBI IPUHUMAIOT;

1. aToMbl METAJUIOB B XUMHUYECKHUX 1. aTrompl METaJJIOB U aTOMBI
peakuusax oObIYHO MPUHUMAIOT HEMETAJUIOB B XUMHUYECKUX PEAKIIMIX
3JICKTPOHBI, & aTOMbI HEMETAJIOB OOBIYHO OTAAIOT IEKTPOHBI.
OTJIAIOT;

A26. CBoiicTBa BellleCTBa B 3HAYUTEIIHLHOU CTETIEHH OIPEACIISAIOTCS €r0 CTPOCHHUEM.
JlerkoriaBkoe JieTy4yee BEIIeCTBO UMEET OOBIYHO KPUCTATUIMYECKYIO PEUIETKY:

1. ATOMHYIO; 1.  noHHYIO;

1. MOJIEKYJISIPHYIO; 1. MeTaJUIMYEeCKYIO.

A27. BeibepuTe HeBepHOe YTBEPKICHUE:

1. YHCJIO HEUTPOHOB B SAPE PaBHO 1. BIEeKTpOHBI UMEIOT OTPULIATENbHBIH
Pa3HOCTU MacCOBOT'0O YKCJIA U 3apsa 3apAn, a IPOTOHBI — MOJIOKUTEIIBHBIN;
A1pa;

1. aTOM, IIPUHSB JJIEKTPOHBI, 1.  KOHJIEHCHUPOBAaHHOE COCTOSTHUE
IIPEBPALIACTCA B ITOJIOXKUTEIBHO BEIIECTBA BO3MOXHO BCIIEACTBHE
3apsKEHHBIN UOH; MPUTSHKEHUSA MEXIY JIEKTPOHAMU

OJIHMX aTOMOB U SIAPAMH JPYTHUX.
A28. Kpucraminyeckoe BEIIECTBO, B y3/1aX KOTOPOTO HaXOAATCS HOHBI, MOXKET 00J1a1aTh:

1. BBICOKOH 3JIEKTPOIIPOBOIHOCTBIO B 1.  BBICOKOM JIETY4ECTbIO;
TBEP/IOM COCTOSIHWH;
1. BBICOKOH 3JIEKTPOIIPOBOIHOCTBIO B 1. BBICOKOW TBEPAOCTHIO.

BOIOHBIX pacTBOpax;

A29. B y351ax KpUCTaUIMUYECKOM PEIIETKH METasla HaX OASATCS:
1. TOJILKO aTOMEI; 1. TOJILKO aHHMOHBI U ATOMBI;
1. TOJILKO KATHOHBI 1 aTOMBI; 1. KaTHOHBI, aHHOHBI U aTOMBI.

A30. JlaHb! BemiecTBa: aMMHUaK, XJIOPUJ KaIbIIHs, caxapo3a, 0€H30JI, THIAPOKapOOHAT HATPHS,
MeTuiaaMuH. Koan4ecTBo BemecTB MOJEKYIISIPHOTO CTPOSHUS B 9TOM CITHCKE PaBHO:

1. 1;2)2:3)3;4) 4

Yacrs B.
B1. YcranoBute COOTBETCTBHUE MEXAY KPUCTATUIMYECKON PEIIETKOM BEIIECTBA U YaCTUIIAMH,
KOTOPBIE MOTYT HAXOAUTHCS B €€ y3JI€E.

Kpucrainnyeckas peumierka CTpyKTYypHBIE 3JIEMEHTbI
1. mMeramauyeckas; 1. aromsmr;
1. wmoHHag; 1. aToOMBI U HOHBI;
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1. monekynsipHas;
1. aromHas.

1.
1.
1.

HOHEI;
aTOMBI U MOJIEKYJIbI;
MOJICKYJIBI.

B2. YcraHoBuTe COOTBETCTBHE MCKAY XUMHUYCCKUM IMOHATHEM U €T0 OIMPCACIICHUCM.

XuMun4eckoe nNoHsiTHE
1. XuUMHYECKHii FTI€MEHT;
1. monekyna;

1. wom;
1. arom.

=

OmnpenesieHne NOHATHSA
TO €, YTO U POCTOE BEIIECTBO;
AJIEKTPOHEHTpaIbHAS CHCTEMA, COCTOSALIAS
U3 siipa U JICKTPOHOB;
BH]l aTOMOB;
HeWTpasbHas HeJeIuMast YacTuIla,
yacTula, o0pasyronascs B pe3yybraTe
NPUHATHS THOO0 OTIaYd aTOMOM
JJIEKTPOHOB;
crCcTeMa XUMHYECKU B3aUMOCBSI3aHHBIX
aTOMOB, CIIOCOOHAS K CAMOCTOATEIIBHOMY
CYIIECTBOBAHHIO.

B3. YcraHoBuTe COOTBETCTBUE MCXKOY XapaKTepHCTHKOﬁ PCUICTKHU U €C TUIIOM.

XapaKTepl/ICTI/IKa PCIICTKA

1. miaBuTCA B TEMIICPATYPHOM HMHTCPBAJIC,

1. BBICOKast TBEPIOCTH U HUBKAS
pPEaKIMOHHAS CITIOCOOHOCTB;

1. >7eKkTponpOBOIHOCTH PACTBOPOB U
pacIuiaBoB;

1. BBICOKas TETUIOMPOBOIHOCTD.

=

1.
1.

Tun pemerku
aTOMHas;
MOJIEKYJISIpHAs;

HOHHA,

aMop(QHOE BEIIECTRBO;
MeTallTn4ecKast.

B4. YcranoBuTe COOTBETCTBHUE MCKAY XUMHUYCCKUM 3JICMCHTOM UM YUCJIOM aTOMOB B MOJICKYJIC

IIPOCTOTO BEILIECTBA.
XMMHYECKHi 3JIeMeHT

BOJIOPOJ;

KHUCJIOPO/T;

cepa;

docdop.

el

il

Yucj10 aTOMOB B MOJIEKYJIE

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

BS. YcranoBuTe COOTBETCTBHE MEXKAY CBOMCTBOM MPOCTOrO BEHIECTBA U €I0 HA3BAaHUEM.

CBolicTBa NPOCTOro BeliecTBa

1. uMeer CIOUCTYIO CTPYKTYPY,
MCIIOJIb3YETCSI IPU U3TOTOBJIEHUN
rpudeneit kapaHaaiiei;

1. oOGpasyercs BO Bpemsi IpO3bl;

1. OCHOBHOI KOMIOHEHT 3€MHOM
aTMocdepsl;

1. OmiBaer kpacHbIN U OembIi

B6. UToOBI HaliTH KOJUYECTBO BEIIECTBA, HYXKHO:

1. MonsipHYIO Maccy NMOAEINUTh Ha MAacCy BEILECTBA;

1.

=P

Ha3BaHue npocroro BemecTsa
030H;

a3oT;
rpacpu;

cepa;

bocdop;

KHACIOPOJI.

1. maccy BemiecTBa MOAEIUTH HA €r0 MOJISIPHYIO Maccy;

1. 0OBeM MoaeNUTh Ha MOJISIPHBIN 00HEM BEIIIECTBA;
1. MONSIpHBINA 00BEM MOJEIUTH HA 00HEM BEIIECTBA;
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1. 9ucI0 MONEKYJI MOACIUTh Ha YUCI0 ABOTAPO;

1. yucno ABoraapo moAeIUTh YUCIO MOJIEKYIL.

B7. (Bo3MoxHO HECKOJIBKO BapraHTOB oTBeTa).IIpocToe BelecTBo — 3T10:
1. moramr;
1. anmas;

1.

caxa,

1. xBapi;

B8. (Bo3MOXHO HECKOJIBKO BAPUAHTOB OTBETA). 8 I' KUCJIOPOAA COAECPIKUTCS B:

1. 161 SOz;
1. 9rBoupl
1. 1/8 mons H2SOy;

11,2 1 NO2;

10 r okcuna maruus MgO;
11,5 r C2HsOH.

1. ¢ynnepesn;
1. nupur.

B9. Cmemanu 1 r Bogopona u 8 r kuciopoja. Kakoit o0bem 3aliMeT 3Ta ra3oBast cMech (H.y.)?
(OTBeT mpHUBEAUTE C TOYHOCTHIO JI0 JIECATHIX).

B10. B3zopBanu cmecs 2 r Bogopoaa u 8 r kuciopoja. KakoB o0beM HermpopearupoBaBIIero
rasa (H.y.)? (OTBeT mpuBEIUTE C TOYHOCTHIO JIO JECATHIX).

Kirou k TeCTOBBIM 3aJaHUSAM 110 TeMe: «OCHOBHbIE XHMHUYEeCKHE MOHATHSI.

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 Al9 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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