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1. IOACHUTEJIBHASA 3AIIMCKA

1.1 ObaacTh NpMMeHeHHUs! IPOrPaMMbl

Pabouas mnporpamma ydeOHoro mnpeamera OOIL12 «Xumus»

ABIACTCA YaCTbIO

00pa3oBarenbHON MPOTrpaMMBbl MMOATOTOBKU CIIEIHATUCTOB CPEIHETO 3BEHA, pa3pabOTaHHON B
cootBercTBUH ¢ ®I'OC CIIO no cnenmanbHocTH 23.02.07 TexHuueckoe 00CITy)KHBaHUE U PEMOHT

ABTOTPAHCIIOPTHBIX CPCACTB.

1.2. MecTo npeaMeTa B CTPYKType NPOrpaMMbl IIOATOTOBKH CIIENHATHCTOB CPeIHero

3BeHa
Vueonsnii npenmer OOIL12  «Xumus», wusydaercs

0a30BOM YypOBHEe B

0011e00pa3oBaTeIbHOM LIUKIIE Yy4eOHOTO MJIaHa OCHOBHOM MpodeccroHanbHOW 00pa3oBareIbHON

nporpammsl cieruaabHoCcTH 23.02.07 TexHuueckoe 00CIy)KMBaHNE U PEMOHT aBTOTPAHCIIOPTHBIX

CPEICTB.

B mpenmere OOIL.12 «XuMus» B KaueCTBE OCHOBHOTO MOAXOAA K MPOQEeCCHOHATH3AIUN

PCain30BaH MMOAX0A Ha OCHOBC BbIACIICHUS ITPUKIIAHOIO MOIYJIA <<I/ICCJI€I[OBaHI/Ie 1 XUMHYCCKHI

aHaym3 00bEKTOB TexHOC(hepsl / Ouochepsl». B mpukiaHOM MOIy/IE OTPaKatOTCs 0COOCHHOCTH

MNPUMCHCHHA XHMHYCCKUX 3HaHHI>i, YMeHHﬁ, HaBBIKOB B 6yﬂy1uel71 HpO(i)eCCHOHaHBHOﬁ

ACATCIIbHOCTHU o6yqarouu/1xc>1. COI[ep)KaHI/Ie JaHHOTO MOAYJL  OHpCACIICHO C  YUYCTOM

CHENHUATBHOCTH 00yYarOIIUXCS.
1.3 O6bem yueOHOTro nMpeaMeTa U BUAbI Yu4eOHOil padoThI

Bup yuedHoii paGoThl

O0BeM yacoB

O0bem 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeMeTa 78
B TOM YHCJIC:

OCHOBHOe cojlep:KaHue: 66
B TOM YHCJIC:

- TEOPETUIECKOE O0YUCHHE 36
- IPAKTUYECKUE 3aHATUS 30
IpodeccHoHaTBLHO-OPHEHTHPOBAHHOE COAEPKAHUE (ColepKAHUE 12
NPHUKJIATHOTO MOIYJIsI)

B TOM YHCJIC:

- TEOPETUYECKOE O0yUCHHE 4
- IPAKTUYECKUE 3aHATHUS 8

IIpomexyTounas arrecranus (1 gepeHINPOBAHHBIN 3a4eT)




2 IINTAHUPYEMBIE PE3VYJ/IBTATbI
B pesyaprare wu3ydeHus mpeaMmeTa 'y OOyYarouuxcs JODKHBI OBITh  C(HOPMUPOBAHBI
JMYHOCTHBIE, METANIPEMETHBIE U IPEIMETHBIC PE3YJIbTATHI.
JInuHOCTHBIE pe3y/IbTaThl
JInyHOCTHBIE  PE3YJAbTAaThl  OCBOCHHMS ~ OCHOBHOH  00pa3oBaTelbHOW  MPOrpamMMbl
o0y4arolMMHCA OTPaXatoT TOTOBHOCTb M CHOCOOHOCTb OOy4YarolIMXCs PYKOBOACTBOBAaTHCS
c(hOpMUPOBAHHON BHYTPCHHEW MO3UIUEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIUH,
HO3UTHUBHBIX BHYTPEHHUX YOSKJEHUH, COOTBETCTBYIOIIUX TPAAULIMOHHBIM LIEHHOCTAM POCCUHCKOTIO
o0u1ecTBa, pacIIMpEHUE XKU3HEHHOTO OIBbITa U OIbITa JEATEIBHOCTU B IIPOLIECCE peaau3aluu
OCHOBHBIX HAaIIPABJICHUI BOCIIUTATEIIBHOM IEATENbHOCTH, B TOM YUCIIE B YACTH:
IrPaKIAHCKOT0 BOCIIUTAHUS:
— c(opMUPOBAHHOCTb I'PaXIAHCKOH MO3ULMKU 00y4aroLerocs Kak akTUBHOI'O U OTBETCTBEHHOIO
YjieHa POCCUICKOTO 00IIIeCTBa;
— OCO3HAaHHE CBOMX KOHCTUTYIL[MOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKeHHUE 3aKOHA U ITPABOIIOPSI/IKA;
NATPHOTHYECKOT0 BOCIIUTAHUS:
— c(OopMUPOBAHHOCTb POCCUMCKON Ipa’kAaHCKON HWIEHTUYHOCTH, NMAaTPUOTU3MA, YBAXKEHUS K
CBOEMY HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iiepes PommHOHN, ropmoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpY, IPOLLIOE U HACTOAILEE MHOIOHAILIMOHAIBHOTO Hapona Poccuy;
— IICHHOCTHOE OTHOILIEHHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY M MPUPOAHOMY
HacJIEIUI0, MaMATHHUKAM, TpaguuusM HaponoB Poccum, nocrmwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
JAYXOBHO-HPABCTBEHHOI0 BOCIUTAHHUSA:
— OCO3HaHHE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HApPOJa;
— c(OopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOI0 ITOBE/ICHHUS;
— CHOCOOHOCTb OLIEHMBATh CUTYAlUI0 U IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYAICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
— OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOIO OYyNyILEro;
ICTETHYECKOr0 BOCIIUTAHUS:
— JCTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUAsi 3CTETUKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOpYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;
— TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HbIX BUJaX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATH KadyeCcTBa
TBOPYECKOM JINYHOCTH;
(pu3MYecKOro BOCIIMTAHNS:
— c(opMUPOBaHHOCTH 3/I0POBOTO U O€30MacCHOro 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO;
TPYI0BOI0 BOCIIUTAHHUSA:
— TOTOBHOCTb K TPYNy, 0CO3HAHUE LICHHOCTH MAacTepCTBa, TPYI0Jt00ue;
— TOTOBHOCTb K aKTMBHOH JIEATENBHOCTU TEXHOJIOTUYECKON U COLMAIBHOW HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUILIMHMPOBATh, IUIAHUPOBAaTb M  CAMOCTOSTEIBHO  BBIMOJHATH  TaKyHO
JESATEIIBHOCTD;
— HMHTEepec K pa3IuyHbIM cepam mnpodeccuoHaNnbHON NEeATEIbHOCTH, YMEHHE COBEpUIaTh
OCO3HaHHBIN BBIOOD Oyayliel npodeccun U pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI;
— TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUI0 U CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEH
KU3HU;
IKO0JIOTMYeCKOIr0 BOCIIMTAHUS:
— c(OpPMUPOBAHHOCTH JKOJIOTMYECKOM  KYIbTYphl, ITOHMMAaHHE BIMUAHUS  COLMAJIBHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHWE NPUPOJHOW M COLMAIBHOW CpEeabl, OCO3HAHME
[7100aJIbHOTO XapaKkTepa 3KOJIOTHUYECKUX MPOoOIIeM;
— AKTHBHOE HENPHUATHE JEHCTBHM, IPUHOCAIIUX BPEI OKPYXKarOLIEH Cpele;
— yMeHue IIPOrHO3MPOBATh HeOIaronpusTHbIC 9KOJIOTHYECKHE MIOCJIEJICTBUS
MIPEANPUHAMAEMBIX IEUCTBUH, IPEJOTBPALLATH UX;



— OCO3HAaHHE IIEHHOCTU HAayYHOW JESATENIbHOCTH, FOTOBHOCTH OCYILECTBIATH IPOEKTHYIO U

UCCIIEI0BATENIbCKYIO JIETEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

YuureiBas crenupuky npeamera QOII 12 Xumus, TUYHOCTHBIE PE3YIBTaThl B IPOTPaMMe

KOHKPETU3UPOBaHBbI KaK:

JIPO1- chopMupoBaHHOCTH UYYBCTBA TOPAOCTH M YB@KEHHS K HCTOPUM M JOCTHUIKECHUSAM
OTEYECTBCHHON XMMUYECKOH HayKH; XMMHMYECKHM I'pPaMOTHOE IOBEIE€HUE B INpodeccuoHaIbHON
JESATEIbHOCTA M B OBITY IpU OOpalleHMM C XHMHUYECKMMH BELIECTBAMH, MarepuajaMu U
IPOLIECCAMU;

JIP02-roTOBHOCTH K MPOIOJKEHUIO 00pa30BaHMS U MOBBIICHUS KBAJU(PHUKALUN B H30paHHOM
npo¢eCCUOHAIBHON JeSITEIbHOCTH U OOBEKTUBHOE OCO3HAHME POJIM XMMHUYECKHX KOMIETEHLUH B
3TOM;

JIP03-ciocOOHOCTh  MCTIONB30BaTh JIOCTHMIKEHUS COBPEMEHHOMW XHWMHYECKOW HAayKu W
XUMHUYECKUX TEXHOJOTMHA Ui TOBBIIEHUS COOCTBEHHOTO HMHTEIUICKTYaJIbHOTO PAa3BUTHA B
BbIOpPaHHON PO(ECCUOHAIBHON JESITENbHOCTH;

JIP04-roTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUH BCEH
KHU3HU,

JIP0S-chopMHUpOBaHHOCTh 3KOJIOTUYECKOM KYJIBTYpbl, IOHUMAaHUE BIUSHUS COLUAIbHO-
SKOHOMUYECKHX MPOLECCOB HAa COCTOSHUE NPUPOIHOM M COLMAIBHOM Cpedbl, OCO3HAHHE
m100abHOTO XapaKTepa IKOJOTUYECKUX MPoOeMm;

JIP06-akTHBHOE HENpUATHE JEHCTBUMN, IPUHOCSIINX Bpe/l OKpYXaroleil cpene;

JIP07-coBeplieHCTBOBaHUE A3bIKOBON M UNTATENLCKOM KYIBTYpBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXY JIIOAbMHU U MIO3HAHUS MUDA;

JIP08-0oco3HaHue [IEHHOCTU HAyYHOU J1€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISATh IPOEKTHYIO U
UCCIIEI0BATENIbCKYIO JIETEIbHOCTh UHMBUAYAJIBHO U B TPYIIIIE.

Hns hopmuposanus nuunocmuvix pe3yibmamos y ooyuaiowuxcs gpopmupyromes Y VJI:

— yBaXX€HHE K UCTOPUHU U JOCTUIKEHUSAM OTEYECTBEHHOM XMMUYECKOM HayKH;

— TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTSKEHUN
BCEH JKU3HU;

— COBEpILIEHCTBOBATbh UMEIOIINECS 3HAHNUS;

— JKEJaHHE 0CO3HABaTh CBOM TPYAHOCTHU U CTPEMUTHCS K UX NPEOIOICHHUIO;

— TIOJIOXKUTEJIbHOE OTHOUIEHHUE K TPYY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

— 3HaHHE MOPAJIBHBIX HOPM U YMEHHE BbIJICIUTh HPABCTBEHHBINH aCIEeKT MOBEACHNUS;

— YMEHHE COOTHOCHTH TIOCTYITKH U COOBITHS C TIPUHITHIMH STHYECKUMU MPHUHIIATIAMH;

— TPOSIBJIEHUE SMIIATHH, KaK OCO3HAHHOTO MOHMMAaHUs YyBCTB JPYTUX JIIOAEH U CONEepeKUBAHUS
UM, BBIPQ)XXAIOIIMXCS B TOCTYIKAX, HAIIPaBJIEHHBIX Ha MOMOIIb U 00ecrneyeHne 0aronoayyusi.

— pa3BUTHE OSTHYECKUX YYBCTB — CThIJIa, BHMHBI, COBECTH KaK PpEryIsiTOPOB MOpPaJIbHOTO
MOBEJICHUS;

— 3HaTh OCHOBBI 9KOJOTMYECKON KYIbTYphl: NPUHATHE LIEHHOCTH MPUPOIHOTO MHpa, TOTOBHOCTh
CJIEZIOBATh B CBOEH JEATEIBHOCTH HOPMaM MPUPOAOOXPAHHOTO, HEPACTOUUTEIBHOTO, 310POBbE
cOeperaroiero noBeaeHMs;

— yCTaHOBKa Ha 3JIOPOBBIN 00pa3 KU3HHU.

Dopmuposanue YV npogooumcs npu nomowju peuieHus cieoyiouux munogulx 3a0ay.

—CcaMOCTOsTEIbHAsI IOATOTOBKA LIeJIeH U 3a/1au yueOHO! JAesITeNbHOCTH;
—IIOMCK, aHAJIU3, U3BJIEUEHHE HEOOX0IUMON HH(POPMAIIH;
—CaMOCTOATEIbHOE B3aUMO/IEHCTBIE C MHPOPMALIMOHHBIMUA HCTOYHUKAMH,
—y4acTue B KOHKypcax M OIMMIIHAIax;
—IPOEKTHasl IeATEIbHOCTh 00yYarOIINXCSl.
MeTanpeaMeTHble pe3yJabTaThbl
OcBoeHMe MporpaMMbl NIpPEeaMETa CONPOBOXKIACTCS (OPMHUPOBAHUEM Y OOydarOUIUXCS

METaINpeIMETHBIX Pe3yIbTaTOB, KOTOPbIE JOJKHBI OTPAXKAaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NO3HABATEIbHBIMU el CTBUAMM:

0a3oBble JIOTHYECKHE NeHCTBHSA:



—CaMOCTOATENbHO (OPMYIHPOBATh W aKTyalIM3HpOBaTh MpoOieMy, paccMarpuBarh &
BCECTOPOHHE;
—yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK MJIM OCHOBAHMSA [ CPABHEHUS, KIaCCU(PUKAIINN U
0000111eHM;
—ONPEIEIIATh LENH AeSTEIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTUKECHMUS;
—BBIABIIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHNS B PACCMAaTPUBAEMBIX SBJICHUSX;
—BHOCUTb KOPPEKTHUBBI B JESATEIIBHOCTb, OLICHMBATh COOTBETCTBUE pE3YJIBTATOB LIEJSM,
OLICHUBATh PUCKH ITOCIIEACTBUH IEATEIbHOCTH;
—pa3BUBATh KPEAaTHBHOE MBILUIEHUE IPU PEILICHUH )KU3HEHHBIX ITPOOIIEM;
0a30BLIe HCCJIe0BaTEeILCKUE NeliCTBHSA:
—BJaJIeTh HaBbIKAMU Y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHON JAEATEIbHOCTH, HABBIKAMH
pasperieHus npodiem;
—CII0COOHOCTb ¥ TOTOBHOCTh K CAMOCTOATEIbHOMY IIOUCKY METOOB PELIEHMS IPAKTUYECKUX
3aJa4, IPUMEHEHUIO PA3JINYHBIX METOOB IIO3HAHNS;
—OBJIQJICHUE BUJAMHU JACATEIBHOCTH II0 IOJYYEHHIO HOBOI'O 3HAHMS, €r0 HMHTEpIIpPETaluH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX Y4YeOHBIX CHUTyalMsX, B TOM 4YHCIE NpU
CO3/1aHUHU yYEOHBIX U COLIMATIBHBIX MPOEKTOB;
—(dopMupoBaHHE HAy4YHOTO THIIA MBIIUICHUS, BJIAaJCHUE HAyYHOH TEpMHHOJOIHEH,
KJIFOYEBBIMU TIOHATHUSMHU U METO/IaMU;
—aHaJU3UPOBATh IIOJyYEHHBIE B XOJ€ PELLIEHUS 3a/1a4U PE3y/IbTaThl, KPUTUUECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;
—J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;
—OCYILLIECTBJIATh LI€JICHANPABICHHbI IMOUCK IEPEHOCa CPEACTB U CHOCOOOB JIEHCTBUS B
po¢eCCUOHANIBHYIO CPELY;
—yMeTb  IEPEHOCUTh 3HAHHWA B  I[IO3HABATEIbHYID M  IPAKTHUYECKYIO  00JIacTH
KU3HEICITEIbHOCTH;
—yMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 00JIacTel;
—BBIJBUIaTh HOBBIE UJIEU, IIPEUIaraTb OPUTrMHAJIBHBIE ITOXObI U PEILICHNUS;
padora ¢ uHdopmanueii:
—BJIaJIeTh HABBIKAMHM MOJTy4YeHHs MHPOPMAIIMH U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYUIECTBIIATH IMOUCK, aHAIN3, CUCTEMaTH3aMI0 U UHTEPIPETANI0 HH(OPMAIIUU PA3ITUYHBIX
BUJIOB U (pOPM IpEACTaBICHUS;
—HCII0JIb30BaTh CPEJICTBA NH(DOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUHN B PEILICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 C COOIIO/IeHHEM TpeOOoBaHUN
HPrOHOMMKH, TEXHUKH 0€30I1aCHOCTHU, TUTHEHBI, pECypCOCOepEeKEHNs, IPABOBBIX U 3TUYECKUX
HOPM, HOPM MH(OPMALIMOHHOM 6e3011acHOCTH;
Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM 1eHCTBUSIMU:
o0menue:
—pacrno3HaBaTh HeBepOaJIbHbIE CPE/ICTBA OOIEHUS, TOHUMAaTh 3HaYE€HHE COLIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYallUil U CMT4aTh KOH(IUKTHI;
—BJIaJIETh Pa3IUYHBIMH CIIOCOOaMU OOIIIEHUS U B3aUMOJICUCTBUS;
—pa3BEPHYTO U JOTMYHO U3J1ararb CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
COBMECTHAS 1eATEJIbHOCTh:
—IOHMMATh U MCIIOJIb30BATh MPEUMYILECTBA KOMAHAHON U MHIMBUAYaJIbHON paOOTHI;
—BBIOMpATh TEMaTHKy M METOJOM COBMECTHBIX JEMCTBHI ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEW Ka)KJ0T0 4jeHa KOJIJIEKTUBA;
—IMPUHUMATh 1IN COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPJIMHUPOBATH JIEHCTBUS
1o €€ NOCTHKCHHUIO: COCTaBIATH IIIAH JCWCTBUHM, PaCIpEenciaTh PO C YYETOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh pe3ylnbTaTbl COBMECTHOM pabOThI;
—OIIEHHUBAaTh Ka4eCTBO CBOET0 BKJIAJla M KAXJ0TO YYaCTHUKA KOMAH/bl B OOIIMIA pe3ynbTar mo
pa3paboTaHHBIM KPUTEPUSIM;



—IpeJyiarath HOBBIE NPOEKTHI, OLICHUBAThb WJEU C MO3UIMH HOBHU3HBI, OPUTHHAIBLHOCTH,

MPAKTUYECKON 3HAUUMOCTH;

—OCYIIECTBJIATh NO3UTUBHOE CTPATErHUECKOE MTOBEJCHUE B PA3JIMYHBIX CUTYaLIUSIX, IPOSIBIISATh

TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

OBy1aleHHe YHMBEPCAJbHBIMYU PeryJsiTUBHBIMH /I€/iCTBUSIMH:
CaMOOPraHM3aNus:

—CaMOCTOSITEIbHO OCYIIECTBISATh IMO3HABATEIBLHYIO JESATCIILHOCTh, BBISBISITH POOJIEMBI,

CTaBUTh U (OpPMYyIHpPOBaTh COOCTBEHHBIE 3aJadyl B 00pa3oBaTelbHOU JAEATEIbHOCTH U

JKU3HEHHBIX CUTYalLMsIX;

—J1aBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM;

—pacimupsATh paMKH Y9e0HOTO MTpeIMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHIIH,

—croco0cTBOBaTh ()OPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYIUIMH B Pa3HBIX 0OJIACTIX

3HaHWUN, IOCTOSIHHO NOBBILIATH CBOM 00pa30BaTEbHbIN U KYJIBTYPHBIM YPOBEHB;
CAMOKOHTPOJIb:

—JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIHLHOCTh, OIICHUBATh

COOTBETCTBHE PE3YJIBTATOB LIEJISIM;

—BJIaJIETh HABBIKAMHU TTO3HABATEIHLHOM pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JIEUCTBHUI U

MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

—YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHUKECHUIO;
3MOUMOHAJBHBIN HHTEJIEKT, PEANoIaralmuil cgopMIpOBAHHOCTD!

—CaMOCO3HaHMsI, BKIIFOYAIOUIETO CIHOCOOHOCTH MOHMMAaTh CBOE SMOIMOHAIBLHOE COCTOSHUE,

BUJICTh HANpPABJICHUS Pa3BUTUS COOCTBEHHOM SMOIIMOHAIBHOU c(ephl, OBITh YBEPEHHBIM B

cebe;

—CaMOpEryIMpOBaHUs, BKIIOYAIOUIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTD

3a CBOE IMOBEIEHHE, CIIOCOOHOCTh aJanTHUPOBATHCS K HOMOIMOHAIBHBIM H3MEHEHUSM |

MPOSIBISITH TUOKOCTH, OBITH OTKPBITHIM HOBOMY;;

—BHYTPEHHEM MOTHBAIlMK, BKIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO IIEJIM U YCIIEXY,

ONTUMU3M, UHULIMATUBHOCTh, YMEHUE JACHCTBOBAaTh, UCXO/AS U3 CBOUX BO3MOKHOCTEH;

—HMIIATHH, BKIIOYAIONICH CHOCOOHOCTh IMOHMMATh SMOLMOHAJIBHOE COCTOSHHUE JPYTHUX,

VUUTHIBaTh €T0 TPU OCYIIECTBICHUH KOMMYHHKAIIMHM, CIOCOOHOCTh K COYYBCTBUIO U

COTEepEeKUBAHUIO;

NPUHATHE ce0s1 ¥ IPYTUX JIoei:

—TMPUHUMATH ce0s1, TOHUMAsi CBOU HEJOCTATKU U JJOCTOUHCTBA,

—IMPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX JIOIEH MIPU aHAIU3€ PE3YIbTATOB JEATEIbHOCTH;

—IMpU3HABaTh CBOE MPABO U MIPABO IPYTUX JIIOJCH Ha ONTHOKU;

—pa3BHUBaTh CHOCOOHOCTh MOHUMATh MUP C TIO3HUIIMU JPYTrOoro YeloBeKa.

Yyumeiean cneyuguxy npeomema QOOII 12 Xumus, memanpeomemmuvle pe3yibmamvl 6
npozpamme KOHKpemu3uposaHul Kax.

MPO1-ymeHue  caMOCTOATENbHO  (POPMYIUpPOBaTH M aKTyalM3UpOBaTb  MpPOOJIEMY,
paccMaTpuBarh €€ BCECTOPOHHE, ONPENEIATh eI AeITeIbHOCTH, 33/1aBaTh TapaMeTPbl U KPUTEPHUU
WX JIOCTW)KEHHUS, BHOCUTh KOPPEKTHUBHI B JCSATEIHHOCTH, OLICHHBATH COOTBETCTBHE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEICTBUN IEATEIbHOCTH;

MPO02-BnaieTb HaBBIKAMH  Y4EOHO-MCCIIEIOBATEIBCKOM W TPOEKTHOM JEeATEIHHOCTH,
HABBIKAMH pa3pelieHus mpooiem;

MPO03-ciocoGHOCT ¥ TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB MTO3HAHMS;

MP04-Bi1aieTb BUJAAMU JIESITEIBHOCTA MO MOJYYEHUIO HOBOTO 3HAHUSA, €r0 MHTEPIIPETALUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX CHUTYaIUSX, B TOM YHCIE MPHU CO3aHUU
y4eOHBIX ¥ COLUAIIBHBIX MPOEKTOB;

MP05-ymeHre TIEpeHOCUTh 3HAHUS B T[O3HABATENIbHYI0 M MPAKTUYECKYHD OOIacTH
KU3HENESITEIIbHOCTH;, MHTETPUPOBATh 3HAHMSI 3 PA3HBIX MTPEAMETHBIX 00IaCTeH;



MPO06-B1aneTs HayyHBIM TUIIOM MBILUIEHHUS, BIAJETh HAyYHON TEPMUHOJIOTUEN, KIIOUEBBIMU
HNOHATHAMH U METOAAMH;

MPO07- BbI1BUraTh HOBBIE UJIEH, IIPEIAraTh OPUTMHAIBHBIE TIOAXOb! U PELICHMUS;

MPO08-BnaseTs HaBbIKAMU [OJIydyeHHs] HHPOPMAIMM U3 MCTOYHUKOB PpA3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISATh MMOUCK, aHAJIHM3, CHCTEMATH3AIMI0 U UHTEPIPETAIHIO HHPOPMAIIH
pas3InYHbIX BUAOB U (POPM IpEACTaBICHUS.

MP09-BnasieTs pa3aMuHBIMU CIIOCOOAMH OOLICHUS U B3aUMOJACHCTBHS, apryMEHTHPOBAHHO
BECTH JHAJIOT, YMETh CMAr4yarh KOHQUIMKTHBIE CUTyallUM, pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO
TOYKY 3pEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MP10-nioHMMAaTh U UCTIONB30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUIyaJIbHON PabOTHI;

MP11-BeIONpaTh TEMAaTUKY U METOABI COBMECTHBIX ACHCTBUI ¢ yu€TOM OOIIMX WHTEPECOB, U
BO3MOKHOCTEM KaXJOIO0 WICHAa KOJUICKTHBA, IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH,
OPraHU30BbIBATh U KOOPAWHUPOBATH JEUCTBUA MO €€ ITOCTHKEHUIO: COCTABIIATH IUIAH JCUCTBUU,
pacrpenensaTh pojy ¢ y4éTOM MHEHUH y4aCTHUKOB, OOCY)KJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

MP12-omieHHBATh KAY€CTBO CBOETO BKJIAAa M KQXKIOTO yUYACTHIKA KOMAH/IbI B OOIUI pe3ybTaT
0 pa3pabOTaHHBIM KPUTEPUSM, OCYLIECTBIATh IIO3UTHBHOE CTPATerMYecKoe IIOBEIEHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBIISATH TBOPYECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

MP13-caMOCTOATENBHO OCYIIECTBIIATH IO3HABATEIbHYIO J€SITEIbHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (HOPMYIUpPOBaTH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOMN NEATEIBHOCTH U AKU3HEHHBIX
CUTYaLlUAX, CAMOCTOSTEIBHO COCTABIIAT IIJIaH PELLICHHsI IPOOJIEMBI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHU;

MP14-crioco6cTBOBaTh (hOpMUpPOBaHUS U MPOSBICHUS LIMPOKOM 3PYIULIMU B pa3HBIX 001aCTIX
3HaHWUH, TOCTOSIHHO NOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIBTYPHBIM YPOBEHB;

MP15-ymeHne naBaTh OLICHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B NI€ATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YIBTATOB LIEIISIM.

MP16-criocoOOHOCT MOHUMATh CBOE 3MOILMOHAJIBHOE COCTOSIHHE, BHJIETh HAIPABICHUS
pa3BUTHS COOCTBEHHOMN SMOLIMOHAIIBHOMN Cephl, ObITh YBEPEHHBIM B Ce0€;

MP17-criocoGHOCTh MOHMMAaTh 3MOLIMOHAIIBHOE COCTOSHUE JPYTUX, YYWUTBIBaThb €ro Ipu
OCYIIECTBJIIEHUN KOMMYHMKAIIMH, CHOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

—MP18 — cnocobHOCTh mpUHUMATH ce0sl, TOHUMAas CBOM HEAOCTAaTKM M JOCTOMHCTBA, MPUHUMATh
MOTHBBI U apryMEHTBI JPYTUX JIOEH MpH aHAJINW3€ Pe3yJbTaroB AESTENbHOCTH, MPU3HABATh CBOE
IpaBoO M IpaBO JAPYIUX JIIOAEH Ha OIIMOKH, pa3BUBAaTh CHOCOOHOCTh MOHHMMAaTh MHUP C MO3ULUHU
JIPYroro 4eyoBeka.

Hna popmuposanus smux pezyromamos y ooyuarowuxcs popmupyromes YVII:
PerynsatusHbie

—CIHOCOOHOCTb ONpEAeNsATh M (OPMYIMPOBaTh LETH M 33Ja4d AEATeIbHOCTH (KOHEUYHBIH

pe3yabTar), aHaIM3UPOBaTh YCIOBUS U pa3InyHble 3PPEKTUBHBIE TYTH UX JTOCTHKECHHUS;

—CHOCOOHOCTh KOHTPOJUPOBATh U YIPABIATh HMEIOLIUMUCI pecypcaMmu (BpeMs, CHIIBI,

CpPEICTBa, BO3MOXKHOCTH M IIp.); OLIEHMBATh IPAaBUIBLHOCTb BBIIIOJHEHUS padOThl, €€

COOTBETCTBHE 3allJIAHUPOBAHHOMY PEe3y/bTaTy U IUIaHy; BHOCUTh HEOOXOIUMbIE KOPPEKTHBHI;

—CIIOCOOHOCTh OCO3HaBaTh U OLIEHHWBAaTh COAEpPKAHME U PE3yIbTaTbl BBIIOJHEHUS

3aIUTAaHUPOBAHHON pPabOTHI; CPaBHUBATh CBOM PE3yIbTaTbl M CIIOCOOBI HUX JOCTHXKEHHS C

pe3yabTataMu U crocob0amMH JOCTHKEHHS JPYTHX; aHAJIW3UPOBATh MOJYYEHHBI ONBIT U

IUTAHUPOBATh MEPCIIEKTUBBI €r0 NCIOIb30BaHU B OyyIlleM Y4eOHOM MPOoLecce U BHEYPOUHOU

JeSITeIbHOCTH.

ITo3HaBarenbHbIE
- aHAJIM3UPOBaTh, CPaBHUBATh, KJIACCUPUIUPOBATh U 0000IIaTh (PaKThl U SBICHHUSL.
BbIABIATE NPUYMHBI U CIEACTBUS IPOCTHIX SBJICHUMN;
- OCYUIECTBIIATH CPaBHEHHE, CEPHALINIO U KJIacCU(PUKAIINIO, CAMOCTOATEIBHO BhIOMpast
OCHOBAHHUSA M KPUTEPHH JJIS YKa3aHHBIX JIOTHYECKHUX ONEePAIHii; CTPOUTH KJIACCH(PHUKALINIO Ha
OCHOBE JMXOTOMUYECKOTO JieJIeHus (Ha OCHOBE OTPULIaHUA);



- CTPOUTH JIOTMYECKOE PACCYKICHHE, BKJIIOUYAIOIIEE YCTAHOBICHHE NPUYMHHO-
CIICICTBEHHEBIX CBSI3CH;
- CO3/1aBaTh CXEMAaTUYECKHE MOJEIU C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00beKTa.
- COCTABJIATh TE3UCHI, Pa3JIMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);
- npeoOpa3oBbIBaTh HH(GOPMAIIMIO U3 OJTHOTO BHUJIA B APYTO# (TaOIUIly B TEKCT U TIP.);
- BBIUMTHIBATH BCE YPOBHU TEKCTOBOW MH(MOpMAIUY;
- YMETb OINpPEAEATh BO3MOKHBIE UCTOYHHUKU HEOOXOIMMBIX CBEIEHUH, MPOU3BOAUTH
MOUCK MH(POPMALIMH, AaHAIN3UPOBATh U OLIEHUBATH €€ JJOCTOBEPHOCTD.

KoMMyHMKaTHBHBIE

—CIIOCOOHOCTb HAXOAMTH BBIXOJ M3 CIOPHBIX CUTyallud M HE CO34aBaTh OTKPBITHIX

KOH()JIMKTOB;

—CII0COOHOCTb MPUHUMATh PEIIEHUS U TPAMOTHO OTCTauBaTh CBOKO TOUKY 3PEHUS; IPaBUIIbLHO

dbopMynUpOBaTh U CTABUTH BOMPOCHI; YETKO U MOJIHO BBIPAXKaTh MBICIIH;

—CIIOCOOHOCTb KOHTPOJMPOBATh CBOE IIOBEAECHHWE W IOBEIACHHE MAPTHEPOB B TPYIIIE;

COTPYIHUYATH C OAHOTPYNITHUKAMH U MIEIaroroMm.

—CHOCOOHOCTh BOCHPUHUMATh MH(OPMAIMIO B Pa3IMYHBIX PENPE3CHTATHBHBIX CHUCTEMAX,

CO3/1aBaTh IIEJIOCTHBIA 00pa3 (mpeamMera, CUTyalllH, SBICHHS, 3aKOHA M TIp.); CIIOCOOHOCTH

MOJTy4aTh HEOOXOIUMYIO HH(OPMALIHIO PAa3TMYHBIMU CIIOCO0AMH U 3 Pa3IMYHBIX HCTOYHUKOB;

BJIaJIETh IPUEMaMHU O3HAKOMUTENIbHOTO, U3YyUYalOIero, yCBauBaIOIIEro U MOMCKOBOTO YTCHHSL.
Dopmuposanue VVI] nposooumcs npu nomowu pewieHus ciedyroumux munossix 3a0a4 no pasoenam.

—OCHOBBI CTPOCHUSI BEIIECTBA;

—XUMHYECKHUE peaKLnu;

—CTPOEHUE U CBOWCTBA HEOPraHMUYECKUX BEIIECTB;

—CTPOEHUE U CBOWCTBA OPraHUYECKUX BEILIECTB;

—KUHETHUYECKHUE U TePMOJUHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIIHiA;

—pacTBOPBL;

—XUMHUS B OBITY ¥ IPOU3BOJICTBEHHON JESITEILHOCTH YEIOBEKA.

PacuérHbie 3a1auu 10 XUMUHM JIESAT HA THUIIBI, @ KQXKAbIM TUI HA TTOATHII.

Tun 1. Beruucnenue no XumMuueckum popmynam.

Tun 2. 3agaun Ha pacTBOPHI.

Tumn 3. Pemenue 3a1a4 mo XuMu4eckuM GopMymnam.

Tun 4. 3agaun Ha BeIBeIeHHE (POPMYIIBI BEIIECTBA.

Tun 5. KoMOuHMpOBaHHBIE 3aa4H.

Tun 6. 3aga4n Ha KHHETUYECKHE 3aKOHOMEPHOCTH.

DKCHepUMEHTAIbHBIE 3aJ]aUul — 3TO  3aJaHUs MPAKTHUYECKOTO XapakTepa, OTBETH Ha KOTOPbIE
HaxXo[sAT B Ipolecce HaOIIOIEHUN 3a ONbITAMH WM TEOPETHUYECKOro  0OOCHOBAHMSI CBOMCTB
BerecTB. [1o cBoeMy coiepKaHuIO SKCIIEPUMEHTANIbHBIE 33J]a4l MOXHO KJIACCU(PHUIIMPOBATh TaK: a)
3a/1aud Ha HaOtozieHre; 0) 3a1a4l  Ha MOJIy4YeHHE BEIIECTB; B) 3aJJa4l Ha IPOBEICHUE XapaKTePHbIX
peaxiuii; T) 3aja4u Ha pacrio3HaBaHKE BEIIECTB; /) 3a]]a4i Ha KOHCTPYHPOBAaHKE MIPHUOOPOB.
IIpenmeTHbIe pe3yabTaThl

ITo yueOnomy npeamery OOIL 12 Xumus (6a306viti ypogens) TpeOOBaHUS K MPEAMETHBIM
pe3yabTataM OCBOEHHUs 0a30BOro Kypca HH(OPMATHKU JOJKHBI OTPaXarh:

ITP601-chopmMupoBaHHOCTH MPEICTABICHUN: 0 XUMHYECKON COCTAaBJISIOLIEH
€CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUH SIBJICHUH TTPUPOBI, B HOPMUPOBAHUH
MBIIUICHUS U KYJIBTYPBI TMYHOCTH, €€ (DyHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAMMOM /ISl PEeIIeHUs
MPAKTHYECKUX 3a/1a4 ¥ IKOJIOTMYECKU 000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U IPUPOAHOMN
cpene;

IIP602-BnaseHrie CUCTEMOM XUMHUYECKUX 3HAHWM, KOTOpas BKIFOYAET: OCHOBOIOJIArAOIINE
MOHATUS(XUMHUECKUIN 3JIEMEHT, aroM, 3JICKTPOHHAas 000JioYKa aroma, s-, P-, -O-3JIeKTpoHHBIC
opOUTaIM aTOMOB, HOH, MOJIEKYIa, BaJ€HTHOCTh, 3JEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIIEHUS,
XUMHUYECKass CBsI3b, MOJb, MOJSpHas Macca, MOJSPHBIH OO0BbEM, VYINIEPOAHBINA  CKEJNeT,



(byHKIIMOHANBHAS TPYIIa, paguKal, U30MEpHs, TOMOJOTHYECKUN DS, TOMOJIOTH, YITIEBOIOPOIHI,
KHCJIOPOJI- ¥ a30TCOAEpKALIUE COCAUHEHUS, OMOJIOTUYECKH aKTUBHBIE BELECTBA(YIIIEBObI, )KUPBI,
0enku), MOHOMEp, IOJIIUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTaJUIN4YecKas peléTka, TUIbl XMMHYECKUX pEeakUUil (OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIE,
9K30- U SHAOTEPMHUUYECKUE , PEAKIUU MOHHOTO OOMEHA), pacTBOP, JIEKTPOIHUTHI, HEAIEKTPOIIUTHI,
IEKTOPOJIMTUYECKAS AUCCOLUALINS, OKHCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW peakluu
XMMHYECKOE PABHOBECUE), TEOPUU M 3AKOHBI(TEOPHUSI XUMHYECKOTO CTPOECHUSI OpraHMYECKHX
BemecTB A, M, bytiepoBa, Teopus 3IEKTPOJIMTHYECKON JrUCcCoUMaluu, nepuogudeckuit 3akon .M.
MenpeneeB, 3aKOH COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH,
(akTONIOrNYEeCKHE CBEIECHUS O CBOWCTBAaX, COCTaBe, IMOJIydyeHHs M OE30I1aCHOM MCIIOJIb30BAHUU
BOXHEHMIINX HEOPraHMYECKUX M OPraHUYECKUX BEILECTB B OBITY M IMPAKTHUUECKOM IEATEIBHOCTU
YEJI0BEKA;

ITP003-ymMeHue BBIABIATh XapaKTEpHbIE NPU3HAKM WU B3aWMOCBS3b W3YUEHHBIX IMOHSATHUH,
IIPUMEHATh COOTBETCTBYIOIME TOHATUSA IIPU ONMCAHUM CTPOCHMS U CBOMCTB HEOPraHUYECKUX U
OpraHMYECKMX BELIECTB M MX IPEBPAIICHUN; BBIABISATH B3aUMOCBS3b XMMHYECKMX 3HAHUH C
HNOHATHAMM U IPEICTABICHUAMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

ITP604-ymeHue MCIONb30BaTh HAUMEHOBAHUS XMMHUYECKUX COEIUHEHHI MEXITyHapOIHOTO
COI03a TEOPETUYECKOW M MPUKIAJHOM XUMHMM W TpPUBUAJbHBIC HA3BaHUS BAKHEHIINX
BELIECTB(3TUJIEH, alleTHIIEH, NIMLEPUH, (eHO, (hopMabAeru, yKCycHasi KUI0Ta, [NIMIUH, yrapHbII
ras, ylIeKMcibli ra3, aMMHaK, Tal€HHas U3BECTh, HEralEHHas U3BECTb, IUThEBAs CoJa U JPYrux),
COCTaBJIATH (POPMYITBI HEOTAHUYECKUX M OPTaHUYECKUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKIIHH,
OOBSICHAT UX CMBICH; IOATBEPXKIATh XapaKTEpHbIE XMMHYECKHE CBOMICTBA BELIECTB
COOTBETCTBYIOLUIMMH 3KCIIEPUMEHTAMHU U 3aIIUCAMU YPaBHEHUI peaKIInii;

ITP00S-ymeHnue ycraHaBiauBaTh IMPUHAIJIEKHOCTb  HM3YYCHHBIX  HEOPraHUYECKUX U
OpraHMYECKHUX BEILECTB K ONpelelIEHHbIM KJlaccaM M IpyIIaM COECIUHEHHUI XapaKTepu30BaTh UX
COCTaB U BaKHEHIIME CBOWCTBA; ONpPENENATh BUJbl XUMHUECKUX CBs3€H (KOBaJeHTHas, MOHHas,
METaJUIMYeCcKasi, BOJOPO/AHAs)), THUIIBI KPUCTAUIMYECKHX PEHIETOK BEUIECTB; KiaccH(pUIMpoBaTh
XUMHUYECKHE PEaKLnN;

I1P006-B1aieHuEe OCHOBHBIMH METOJAMU HAy4YHOI'O I103HAHUS BEIIECTB U XHUMUYECKUX
SBJICHUHN (HabIoIeHne, U3MEepEHHe, SKCTIEPUMEHT, MOJICIIMPOBaHHE);

ITP607-ymMeHue MpoBOUTh PacuéThl M0 XUMUYECKUM (HOpMysaM U YpaBHEHUSM XUMHUUYECKHUX
peaKIMii C NCIOIb30BaHUEM (PU3NYECKUX BETMUNH XapaKTEePU3YIOIIUX BEIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00bEMa (HOpMaJbHBIE YCIOBMSI) I'a30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BAThH
CUCTEMHbBIE XMMHYECKHE 3HAHUS Ul NPUHATUS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaLlUsX,
CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;

I1P608-ymeHnue 1u1aHUpOBaTh W BBIIOJHATH XHUMHMYECKUIH HKCIIEPUMEHT (TpeBpallieHus
OpraHMYECKMX BEIIECTB IPU HATPEBAHUM, INOITYYEHHME OTHJIEHA M H3Y4YEHHE €ro CBOMCTB,
KAQuUeCTBEHHbIE PEaKIMM Ha ajbJerHJibl, Kpaxmall, YKCYCHYIO KUCIOTY; JeHaTrypalus OelKoB IpH
HarpeBaHUM, LIBETHbIE peaklny OEJKOB; MPOBOAMTH PEAKIMM MOHHOIO OOMEHa, OIPENesTh Cpeny
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE pEaKIMK Ha CylIb(ar-, KapOOHaT- U XJIOPHI-aHUOHBI, HA KAaTHOH
aMMOHMSI; pelIaTh AKCIEepUMEHTalbHble 3a7auu no Temam «Metame» U « Hemeramns») B
COOTBETCTBHH C IPaBUJIaMU TEXHUKHN 0€30MaCHOCTH ITPH 0OpaIlleHUH , BELIECTBAMU U J1a00paTOPHBIM
o0opyaOBaHUEM; MPEICTaBIATh pPE3YJAbTaTbl XHMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu
YPaBHEHMI COOTBETCTBYIOLIMX peakiuil U (JOpMyIUPOBaTh BBIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

I[TP609-ymeHnne aHanM3UpoOBaTh XUMUYECKYI0 HHGOpMAIHMIO, TOJy4aeMyl0 M3 pPa3HbIX
HCTOYHHUKOB (CPEeJICTB MAacCOBOM nH(popMaLuu, ceTb IHTepHET U apyrue);

ITP610-ymenue cobmronaTh MpaBuiia KOJIOTMUECKH 1e1eco00pa3Horo MoBeAEHUS B OBITY U
TPYAOBOH JIEATENBHOCTHU B LIEJIAX COXPAHEHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH CPEbl; YUUTHIBATH
OMACHOCTh BO3JEHCTBUS Ha JKHUBbIE OpPraHU3MbI OINpEeAENEHHBIX BELIECTB, MOHUMAsl CMBICI
MOKa3aTesIsl IPEAEIbHOM 10IyCTUMOM KOHIIEHTpaIuy;

I[IP611-ymenre MpUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX MO3HAHUS BEIICCTB U
XUMHUYECKUX SBICHUH 1151 00y4aromuXcsi C OrpaHUYEHHBIMHU BO3MOXKHOCTSIMHU 37I0POBBSI;



ITP612-ymeHue UCnoabp30BaTh pelbe(HO TOUCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nms 3anucu
XUMUYECKUX (POPMYIT JIJIs1 CIETIBIX M CIIA00BUISAIINX O0YIArOIITIXCA.



3 TEMATUYECKOE IIVTAHUPOBAHUE U COAEPXAHUE YYEBHOI'O IIPEJIMETA

Koapbl
HaumeHoBaHue pa3iesioB Conepxanne yueOHOro Mmarepuasa u GopMbl OPraHu3alu AesiTeJIbHOCTH Oo0bem pe3yJibTaToB
U TeM o0yyarommxcs 4acoB O0CBOEHUS
10J0) 11
1 2 3 4

Pasnen 1. OcHOBBI CTPOEHHS BellleCTBA 8
Tema 1.1. Crpocnue Conep:xanne y4e0HOro MarepuaJa 4
aTOMOB XHUMHUYECKUX BxoaHo# KOHTPOJIb 2 JIPO2
JIEMEHTOB U IIpUpoaa Jlekuusa Nel. CoBpemeHHast MoJenb cTpoeHus: aroMa. CUMBOIMYECKUM S3bIK XUMHUU. JIPO4
XUMHYECKOUN CBA3U XUMUYEeCKUH dIeMEHT. ONeKTpoHHas KoHpurypamus aroma. Kiaccuduxamms MPO3

XMMHUYECKUX IEMEHTOB (S-, P-, O- a1meMeHTshI). BasieHTHBIC 21IeKTPOHBL. BaieHTHOCTS. [1P602

DNeKTpoHHAas MNpPUPOJla XUMHUYECKOM CBA3U. OJEKTPOOTPHULATEIbHOCTh. Busl I1P609

XUMUYECKON CBsI3M (KOBaJCHTHAs CBs3b, €€ pa3sHOBUAHOCTH M MEXaHU3MBI

oOpa3oBaHus (OOMEHHBII U JOHOPHO-AKIENTOPHBIN), HOHHAS CBA3b, METAJITMYECKast

CBsI3b, BOJIOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHMsl.

JdemoncTpanuu. Mojenn aroMOB XUMHUYECKHX 3JIEMEHTOB. Mojaenu MOJEKyl

MPOCTHIX M CJIOXKHBIX BemlecTB (1mapocrepxkHeBbie U Crioapta- bpurne6a). Mogenu

opbutaneil paznuuHoil ¢popmbl. Moaenu U3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO

pacrionoxkenus Sp-  Sp? - Sp® ru6puaHEIX opOuTANei.

IpakTuyeckoe 3anaTueNel. PemeHue npakTuueckux 3aJaHUN Ha HCIOIb30BaHUE 2

XMMHYECKON CUMBOJIMKHA U HA3BAHUM COCTMHEHUI IO HOMEHKJIATYPE MEKTYHAPOIHOTO

COI03a TEOPETUYECKOM M TMPUKIAJHOM XUMHUM U TPUBHAIBHBIX Ha3BaHUM IS

COCTaBJICHUSI XUMUUYECKUX (OPMYJ TBYXaTOMHBIX COCTUHEHUM (OKCUIOB, CYTh(HHUIOB,

TUAPUJIOB U T.II.) U APYTHX HEOPTAaHUUECKUX COCIUHEHUN OTIIEIbHBIX KJIACCOB.

[IpakTuueckue 3amaHvs Ha YCTAHOBIICHHME CBSI3W MEXIY CTPOEHHEM aTOMOB

XUMUYECKHX DJIEMEHTOB M NEPUOAUYECKUM HU3MEHEHHEM CBOMCTB XHMHYECKUX

JJIEMEHTOB W WX COCIWHEHUNW B COOTBETCTBHM C IMOJOXKeHHEM llepumonnueckoit

CUCTEMBI.
Tema 1.2. Ilepunognueckuii | Conep:kanue yueOHOro MaTepuaJia 4
3akoH u Ttabmuua JI. W. | JlekumsiNe2.Ilepuonnveckas cuctema XuMudeckux snementoB J[.M. Menaeneesa. 2 JIPO1
MenneneeBa Ousnueckuii cmbica I[lepuogmdeckoro 3akona .M. MenneneeBa. 3akOHOMEPHOCTH JIPO4

W3MEHEHHSI CBOMCTB XMMHYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX MP04

BEILIECTB B COOTBETCTBUM C IMOJOKEHHEM XHMHYECKOTO 3eMeHTa B llepuonndeckoit MPO06

cucreme. MHUpOBO33peHUECKOE U HaydyHOe 3HadeHue llepmonnueckoro 3akona /I. U. MP11




MenneneeBa. Ilporno3er JI.M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX
9JIEMEHTOB.

HMemoncTpauuu. Pazmuunbie ¢opmbr  [lepuomnueckoit cHCTEMBl XUMHYECKHX
anemenToB J[.M. MenneneeBa. OOpasiibl IPOCTHIX BEIIESCTB OKCUIOB W THIPOKCH]IOB
anemenToB III nepuona.

JlaGoparopHblii onbIT. CpaBHEHHE CBOWCTB  NPOCTBIX BELIECTB, OKCHUIOB U
rupokcu10B aemenToB 11 nepuona.

I1P603

IIpakTyeckoe 3aHaTHeNe2. PeiieHue NpaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUIl Ha 2
XapakTepUCTUKY XHUMHUYECKHUX 3JeMEeHTOB «MeTalmnueckue/HeMeTalInuecKue
CBOMCTBA, 2JIEKTPOOTPULATEIBLHOCTD U CPOACTBO K AEKTPOHY XUMUUECKUX DIIEMEHTOB
B COOTBETCTBHE C HUX HJIEKTPOHHBIM CTPOCHUEM W MOJOKEHUE B NEPUOAMYECKOU
cucteMe xuMuieckux ainemenToB J[.M. Menneneena.
HMemoncTpauuu. Pazmuunbie ¢opmbl  [lepuomuueckoit CcHCTEMBl XUMHYECKHX
anemenToB /.M. Menneneena.
Pasznen 2. XuMnuyeckue peaknuu 14

Tema 2.1. Turst Conepskanue y4eOHOro MaTepuaJa 8 JIP02

XUMUYECKUX Peakiui Jlexkmust Ne3. Kiaccudukanus W THIOBI XUMHYECKHX pEAKIMHA C ydacTHEM JIPO3
Heoprannyeckux BemiecTB. (CoOCTaBI€HUE YpAaBHEHUN pEaKIUd COEAMHEHUS, 5 JIP04
pasjoXeHMsl, 3aMellleHus, OOMEHa, B T. Y.  peakUuil TOpeHus, OKUCIIECHHUS- MP0O4
BOCCTaHOBJICHHUSI. MPO5
Jlekumsa Ned. VpaBHEHUS OKHUCIEHHA-BOCCTAHOBIEHUSA.  CTENeHb OKHUCIIECHHS. MP12
OxucnauTens U BOCCTAHOBUTENb. OKUCIUTENBHO -BOCCTAHOBUTENIBHBIE PEAKIUU B 2 TTP605
IIPUPOJIE, MPOU3BOJCTBEHHBIX MPOLECCAX U )KU3HENEATENBHOCTH OPraHU3MOB. T1P606
JlaboparopHblii onbIT. OKHUCIUTENbHBIE CBOWCTBA NIEPMaHIaHATa KaJIUs B Pa3IMUHbIX T1P607
cpeax. [1PG10
Jleknusi NeS. KonmnuecTBeHHbIE OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC I1P611
3aKOHBI B XMMHH U PacUYETHI 110 YPAaBHEHUSAM XUMUYECKUX peakuuii. Monb Kak enHuna 5
KoJIM4YecTBa BeulecTBa. MomsipHas Macca. 3aKOHbl COXpPaHEHHsS Macchl M SHEPIHUU.
3axkoH ABoraipo. MossipHblil 00bEM ra3o0B. OTHOCHTEIbHAS INIOTHOCTD I'a30B.
IIpakTuyeckoe 3anaTueNe 3. «Tunbel XUMUYECKUX peakumi». MccnenoBanue THIIOB
(Mo cocTraBy M KOJIMYECTBY MCXOJHBIX M OOpa3yIOIIUXCS BEIIECTB) M IPHU3HAKOB 5

XUMUYECKHX peakuuid. Pacd€rbl MO ypaBHEHHMSIM XUMHYECKMX pPEakUud C
MCIOJIb30BaHNEM Macchl, 00bEMa (HOpMaJIbHBIE YCIOBHUSI) ra30B, KOJMYECTBA




Tema 2.2. DOnexrpomutn- | Comnepsanue y4e6HOro MaTepuaa 6 JIPO3
dcckai - auccomuanni - M Jlexnus Ne6. Teopust IeKTPONMTUYECKOi uccouuanud. MOHBL DIEKTPOIHTHL. JIP04
MOHHBIH OOMeH Peakiuu noHHOTO 00MeHa, COCTaBIIEHHE PeaKIMil FOHHOTO OOMEHa IMyTEM COCTABICHHS JIPO8
UX TIOJHBIX W COKpPalIEHHBIX HMOHHBIX YypaBHeHHH. KHCIOTHO-OCHOBHBIE peakiuu. 2 MP02
3a/laHusl Ha COCTABJIEHUE HOHHBIX PEaKIM. MP0O9
Jemoncrpanun. CpaBHEHHE 3JEKTPONPOBOJHOCTH  PACTBOPOB  SJIEKTPOJIMUTOB. MP10
WHauKaTopbl 1 N3MEHEHNE X OKPACKH B Pa3HBIX Cpeax. MP11
JlaboparopHblii onbIT. XapakTep AUCCOLMALUN PA3JIMYHBIX THIPOKCUIOB. Hggg(g) 9
IIpakTuyeckoe 3anstueNed. Peakiuu ruaponusza. IIpoBenaeHue peakuuii HOHHOTO
oOMeHa, OmpeeNiCHHe CPeibl BOIHBIX PAaCTBOPOB. 3a/laHUs Ha COCTABIICHHUE MOHHBIX
peakuuii. HccnemoBanue cpeapl pacTBOPOB coliel, 0Opa3oBaHHBIX CHIBHBIMH U 2
cIIa0BIMH TIPOTOJIMTAMH, M MX PEAKLUUH C pacTBOpaMu MIENOYM W KapOoHara HaTpusl.
Cocrasienue peakiuii rugponusa coneil. [lpaktnyeckoe npruMeHeHHe THIPOIH3a.
KonTpoabnas padora Nel. | «CTpoeHne BemecTBa 1 XUMHUYECKHE PeaKIIUN». 2
. 16
Pasnen 3.CTpoenne u CBOWCTBA HEOPraHNYECKHUX BelIECTB
Tema3.1. Kinaccudukanus, | Cogep:kaHue y4eOGHOro MaTepuaJia 4 JIPO1
HOMEeHKJIaTypa U crpoenue | JleknuaNe7. Ilpenver Heopranuueckoil Xxumuu. B3auMOCBS3b HEOPraHUYECKUX JIP0O2
HEOpPraHMYECKHUX BEIIEeCTB BeulecTB, Knaccudukanus HeopraHuueckux Beuiects. [IpocTblie u c0kKHbIE BELECTBA. JIPO8
OCHOBHBIE KJIACChl CIJIOKHBIX BEIIECTB (OKCHABI, TUIAPOKCHUIBI, KHUCIOTHI, COJIH). MPO1
Homenknarypa m Ha3BaHHE€ HEOPTraHUYECKHUX BEIIECTB MCXOAS U3 MX XUMHUYECKOU MP04
(GopMyIBl WIIM COCTABICHUE XMMHUYECKON (OPMYIIbI UCXO/S U3 HA3BaHUS BEILECTBA 110 MP09
MEKIYHAPOIHOW U TPUBHUAJIBHON HOMEHKJIATYPE 5 MP12
MesxmornekynsipHble B3aumojneicTBus Kpucramnoruaparsl, ArperarHble COCTOSHHS MP13
BenectBa. Kpucraminyeckne u amopgHble BeliecTBa. TUIBl KPUCTAIIUYECKUX [1P601
peméTok  (aroMHas, MOJEKYIspHas, HOHHAs, MeTaJyIMueckas). 3aBHCUMOCTb I1P602
(¢u3MYecKUX CBOMCTB BELIECTBA OT THUMA KPHUCTAUIMYECKOW peméTku. [TpuunHsl [1P603
MHOrooOpasus BeuiecTB. COBpeMEHHbIE MPEICTABICHUS O CTPOSHUH TBEPIBIX, JKUAKHX [1P604
1 Ta3000pa3HbIX BemecTB. JKuaKue KpucTauibl. [1P609
IIpakTnuyeckoe 3anaTHe NeS. HoMmeHknarypa HEOpraHMUECKUX BEIIECTB: Ha3BaHUE 2

BEIIECTBA MCXOAS M3 UX XUMHUYECKOH (GOpMyNIbl WIH COCTaBI€HHE XHUMHUYECKOU
dbopMynnbpl HMcXons W3 HazBaHus BemiecTBa mo MexayHapomHou (MIOITAK) wnm
TPUBUAIILHOW HOMEHKJIAType.

Perenne npakTuyeckux 3alaHui M0 KIACCU(PUKAIIMU, HOMEHKIIATYpe U XUMUYECKUM
(dbopMynaM HeOpraHMYECKNX BEHIECTB Pa3IMYHbBIX KJIAcCOB (yrapHbIN Ia3, YIIEKUCIbINA




ra3, aMMHaK, raiéHHas HM3BeCTh, HeramiéHas W3BECTh, MUThEBas COAa M APYIUX):
Ha3bIBaThb u COCTaBJIATH (bOpMy.HBI XUMHNYCCKUX BCIIICCTB, OIPCACIIATH
NPUHAUICKHOCTh K Kiaccy. VCTOYHUKH XUMHUUYECKOW HHMopMmaiuu (HaydyHas W
yueOHO-Hay4Hasi JUTeparypa, CpeICcTBa MacCcoBOW uH(pOpMaiuu, cetb MHTEepHET U
apyrue). ITouck wHPOpMALMK 1O Ha3BaHUSIM, HACHTH(UKATOpPaM, CTPYKTYPHBIM
dbopmymam.

Tema 3.2. dusuko-
XUMHYECKUE CBOICTBa
HEOPraHWYECKUX BEIIEeCTB

Conep:xkanne yueOHOro MaTepuaJia

JlekuuaNe8.Metamnel. OOnme (u3ndeckrue W XUMHUYECKHE CBOMCTBA METAJLIOB
CrnocoObl  mOJydeHHs, 3HAYCHHE METAUIOB W HEMETaUIOB B MPHPOAE U
KU3HEACATESILHOCTH YEJIOBEKA U OpraHu3MoB. Koppo3usi MeTasioB: BUJIbI KOPPO3UH,
CIOCcOOBI 3alIMThl METALIOB OT KOppo3uu. OCOOEHHOCTH KOPPO3UHM B MOPCKOW H
IIPECHOM BOJIE.

Jemoncrpanuu. Komnekuuss wMeramuioB. Mopenu  KpUCTaNIMUECKUX — PELIETOK
MeTaJUI0B. MoJienu KpUCTAJIIMYECKUX PEIIETOK HoAa, amasa, rpaura.

JlaboparopHbie onbIThl. [lonyueHue kuciaopona u ero cBoicTBa. BzanmmoneicTBue
METAJUIOB C pACTBOPAMH KHCJIOT U COJIEH.

JlekuuaNe9.Hemeramnel. O0mue Gpundeckue U XMMUYECKHUE CBOWCTBA HEMETAJLIOB.
Tunuunsie cBoiicTBa HemeTawioB IV — VII rpynn. Knaccudukanus u HoMeHKIaTypa
coeMHEeHNI HeMeTauioB. KpyroBopoTel OMOTeHHBIX 3JIEMEHTOB B IPHUPOJIE.

JleknusaNel(0.XvmHuueckue cBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEIIECTB
(OKCHI0B, THAPOKCHUIOB, KUCIIOT, COJIEH | JIp). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
MPOCTBIX BEHIECTB, BOJOPOJHBIX COSAMHEHMH, BBICIINX OKCUIOB U TUAPOKCUIOB.

IIpakTHYecKue 3aHATHS

IIpakTnyeckoe 3aHaTHeNe6 CocTaBicHHE ypaBHEHHH XHMHYECKHX PpEaKkLHUHd C
y4acTUEM IMPOCTHIX U CIOKHBIX HEOPraHMYECKHUX BELIECTB: METAJIJIOB U HEMETAIJIOB;
OKCHJIOB METAJUIOB, HEMETAIIJIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHMUECKUX KHCIIOT,
OCHOBaHUM M aM(OTEPHBIX THJIPOKCHUIOB; HEOPraHMUECKHUX COJIEH, XapaKTepU3YIOLINX
UX CBOMCTBa. PelleHne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOMCTBa, COCTaB, I[IOJydeHHEe U Oe30MacHOe UCIOJIb30BaHUE BaKHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTHUECKOM JIeATEIbHOCTH YeI0BEKa.

JIP02
JIPO3
JIPO4
JIPO8
MPO3
MPO06
MPO7
I1P603
11P604
I1P606
I1P609

Tema 3.3. Unentuduxarms
HEOPraHUYECKUX BEIIECTB

Coaep:kanne y4eOHOro MaTepuaJia

IpakTnyeckoe 3anarueNe7. «aeHTudUKAIMSI HEOPTraHMYECKHX  BEIIESCTBY.
Pemenne

DKCHEepUMEHTANbHBIX 33/1a4 0 XMMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAILJIOB, O
pacro3HAaBaHUIO W TIOJIYYCHHIO METAUIOB M HeMeTauioB. WneHtudukaims

JIPO3
JIPO7
MPO1
MPO3




HCOPraHNMYCCKHUX BCIICCTB C HCIIOJB30BAHHUEM HX (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CBOﬁCTB,

I1P605

XapaKTepHBIX KauyeCTBEHHBIX peaknuil. KadecTBeHHBIE peaknuu Ha Cynabgar-, I1P608
KapOOHAT-, XJIOPHJT AHWOHBI, HA KATHOH aMMOHHUSI. ITP609

Kontponbnas padora Ne2. | «CBoiicTBa HEOPraHU4eCKUX BelleCTBY. 2

Pa3gen 4. CTpoeHue u cBOICTBA OPraHMYeCKHUX BeleCTB 20

Tema4.1. Knaccudukanus, C
oiepakaHue y4eOHOro MarepuaJa 4

CTPOEHHE U HOMEHKJIaTypa

OPraHUYECKHMX BEIECTB Jleknusi  Nell.llosiBnenne w  pa3BuTHe opraHuyeckoil xumuu. llpeamer JIPO1
OpPraHMYECKOM XuUMUH. MecTo M 3HaYeHHE OpraHU4eCKO XMMHH B CHCTEME JIPO3
€CTECTBEHHBIX HAayK. XMMHMUYECKOE CTPOCHHE KaK IOPAJOK COCIUHEHHUs arOMOB B JIPO7
MOJIEKYJIE COITIACHO UX BJIEHTHOCTH. (OCHOBHBIE ITOJIOKEHUSI TEOPUU XUMHUYECKOTO MPO3
CTpOoeHHusl opraHudeckux coenuHeHudt A. M. bytiepoBa. VYrmiepomaHslil ckener MPO06
OpPraHUYECKOU MOJIEKYIIbI. 3aBUCUMOCTD CBOMCTB BELIECTB OT XUMUYECKOIO CTPOEHUS MP11
MoJsekyil. I3omepust u u30Mephl. 9 MP13
[Tonstne o QynkunoHanpHoit rpynne. Pamukan. [lpunnunsl knaccuduxaniu MP14
OpraHWYEeCKHX COCAMHEHMM. MeXayHapoaHas HOMEHKIaTypa U IIPHUHIUIIBI [1P602
HOMEHKJIATYpbl OpraHudeckux coequHeHuil. IlonsTe 00 a3oTcopepkammx I1P603
COC/IMHEHMX, OMOJIOTUYECKH aKTHUBHBIX BelecTBax (YITIEBOJIAaxX, JKUpax, Oenkax u I1P604
Jp.), BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUSIX(MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO). I1P611
JemoncTpanuu. Mojeny roMonoroB 1 ©30MEpOB OPraHUYECKHUX BEIIECTB. [1P612
JlaboparopHbIii onbIT. 3roTOBIEHNE MOJIEKY] OPTaHUYECKUX BEILECTB.
IIpakTnyeckoe 3ansaTume Ne8. HomeHknarypa OpraHMYECKHX COEOUHEHMU
OTAETBHBIX  KIAcCOB  (HACBILICHHbIE, HEHACBHIIIEHHBIE M  apoMaTHYeCcKHe
YIJIEBOIOPO/IbI, CIIUPTHI, (PEHOIIBI, aJIbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KMCIOTHI U JP.)
CocraBneHue TMOJMHBIX M COKPALIEHHBIX CTPYKTYPHBIX (DOpMyn oOpraHMYecKux 2
BEIIECTB OTHEJNbHBIX KJIACCOB, HMCIOJb3yd MX Ha3BaHMsS IO CHCTEMaTH4yecKou
HOMeHKJ1aType. Pacuérsl npocreiimeil popmyibl opraHMYecKoil MOJIEKYIbl, UCXOAS U3
AJIEMEHTApHOTO cOCTaBa(B%).

Tema 4.2. CoiicTBa Conep:xanue y4eOHOro MaTepuaJia 8 JIP02

OPraHMYeCKUX COCIUHEHUHN JlekmuaNel2.du3nko-XxuMHUIeCKUE CBOIiCTBa OPraHUYeCKUX COCIUHEHUN JIPO4
OTIENIbHBIX KJIAacCOB (0COOEHHOCTH KiIacCU(UKAUM W HOMEHKIATYyphl BHYTPH 9 JIPOS
KJ1acca; FOMOJIOTMYECKUH psa M ob1mas popmyrna; u3oMepus; pu3nueckrue CBOUCTBa, MPO02
XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS]): MPO3




-IpeJielbHbIE YITIEBOAOPOABL. | OpeHre MeTaHa KaK OAMH M3 OCHOBHBIX HCTOYHHKOB
TeIJla B TPOMBIIUIEHHOCTH u ObITy. CBOHCTBa HPUPOIHBIX YIIIEBOAOPOJIOB,
HAXO0XJICHHUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

-HEIpEeAEIbHbIE U apOMATUYECKHUE YyIIeBOHOpoabl. [lomuMepusanust STUIEHA Kak
OCHOBHO€ HAaIIpaBJI€HUE €ro MCHOJIb30BaHUA. [OpeHue aneTrwieHa Kak MCTOYHUKA
BBICOKOTEMIIEPATYPHOT'O TJIAMEHH JIJI CBAPKU M PE3KU METAJLIOB.

Jemoncrpanuu. OTHOIIEHHE MeTaHa, STUJICHA, alleTHIIeHa U OeH30J1a K pacTBOpam
NepMaHraHara Kajuus 1 OpoMHOI Bojie

JlexknuaNel3.Kuciopogocoaepxkaniiue coeIuHEeHUs (CIUPTHI U TPOCThIE 3(UPHI,
(deHONbI, ampIeTUIbl U KETOHBI, KAPOOHOBBIC KHUCIOTHI U WX MPOU3BOIHBIC).
[IpakTyeckoe MPUMEHEHHE JTUIICHIIMKOINA, ruiepuHa, (enona. IlpumeHenue
dbopMmanberuia, aneTalbIernia, YKCYCHOH KHCIOThL. MblIa, KaK COJH BBICIINX
KapOOHOBBIX KUCJIOT. MoroIue CBOMCTBa MbLIIA.

JdemoncTpanmuu. KauecTBEeHHbIE peaKIIMM HA MHOTOaTOMHBIE CIIUPTHI. KauecTBEHHbIE
peakuuu Ha QeHon. OKHCIeHUE albJeru0B U TIIOKO3bl B KHUCIOTY C TOMOIIBIO
ruapokcuia menu(1l)

JlaGoparopHble onbIThbl. CBOICTBa YKCYCHOH KHCIIOTBI, OOLIME €O CBOICTBaMu
MUHEPAJIBbHBIX KUCIIOT. Jl0Ka3aTesIbcTBO HEMPEIEIBLHOIO XapakTepa AKUAKOTO Kupa.

JlexkmusaNel4. A3zorcopepxaniyie COCAMHCHHUS (aMUHBI, aMHUHOKHCIIOTBI, OCIKH).
BricokoMonekymnsipHbie COeTUHEHUS (CUHTETHYECKHE M OHOJOTUYECKH-aKTUBHBIC).
Monowmep. Ilonumep, cTpykrypHoe 3BeHO. [lonumepusaiust 3TuiaeHa Kak OCHOBHOE
HalpaBJIC€HUE €ro HCMOJIb30BaHUA. [eHeTHdeckas CBA3b MEXAY KiaccaMu
OpPraHWYECKHX COCANHEHUM.

MPO5
MPO7
MP12
MP13
MP15
I1P601
ITP606
I1P608
I1P609
I1P610
I1P611
[1P612

JlemoncTpanum. [{BeTHbIe peakiyu GeIKoB

JlaboparopHble onbIThI. V3roTOBIEHNE TAPOCTEPHKHEBBIX U OOBEMHBIX MOJEEH
M30MEpHBIX aMUHOB. PacTBopeHHne OenkoB B BoJe U uX Koarymsanus. OOHapyxeHue
OeJika B KypUHOM SIHIIE U MOJIOKE.

IIpakTuyeckoe 3aHsaTHeNe9 CBolicTBa OpPraHUYECKHX COEIUHEHUU OTHEIBbHBIX
KJIaCCOB (TpUBHUANIbHAS M MEXKTYHApOJHAs HOMEHKIIATypa, XMMHUYECKUE CBOWCTBA,
CHOCOOBI MOJIY4CHHUS): npeebHbIe (ankaHbI u [UKIIOANTKAHBI ),
HeTpeieIbHbIC(ATKEHBI, AJIKUHBI U alKaJueHbl) U apOMaTUYECKHE YIIICBOJIOPOIHI,
CHUPTHI ¥ PeHONBI, KapOOHOBBIE KUCTOTHI M 3PHPHI, albACTUIBI U KETOHBI, aMUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJICKYJIIDHBIE  COCIWHEHHMs. 3aJaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHUUECKUX PEAKLIUM C ydaCTHEM OpraHMYECKUX BELIECTB HA OCHOBAHUH
ux cocraBa u crpoeHus.  CocTaBieHHWE CXeM peakiuid (B TOM YHCIE TIO0
MPEJIOKEHHBIM  [IeTI0YKaM  TPEBpAIlleHUll), XapaKTepH3yIOIMUX XHUMHUYECKHE




CBOICTBA OPraHUYECKUX COCIMHEHHH OTIEIBHBIX KJIACCOB, CITOCOOBI UX MOTYYCHUS
M Ha3BaHHE OPraHUYECKUX COCIUHEHUN O TPUBHUAJIBHOW WM MEXKIYHAPOLHOM
CHCTeMaTHYSCKOM HOMEHKJIaType. Pemrenne MPAaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX COEAMHEHUN OTIEIbHBIX
KJIacCOB.

Tema 4.3. Unentudukanus | Cogep:kaHne yueOHOr0 MaTepuaJjia 8 JIPO1

opranuyeckux Bewects, ux | Jlekmusi NelS.buooprannueckue coenuHenus. [I[puMeHenne u 6uoaorunyeckas poib JIP02

3HAUYE€HUE W NPUMEHEHUE B | yreBoAoB. OKUCICHUE YIIIEBOJOB- HCTOYHUK SHEPTHH )KUBBIX Opranu3MoB. O6iactu JIPO3

OBITOBOM M NPOU3BOJACTBEH- | NPHUMEHCHHMS aMHHOKUCIOT. IIpeBpamieHue OCIKOB MHUINM B OpraHU3MeE. 2 MPO1

HOM JIEATENILHOCTH YelloBeKka | buomornueckne Qynkiuu OenkoB. buonormueckue ¢yHkuun >xupoB. Poib MPO3
OpPraHUYeCcKON XMMUU B peIlIEHUH MTPOOJIeM MUIEBOH O€30MaCHOCTH. MP04
Jleknusi Nel6.Posie opraHuyeckoil XMMHUU B PELICHUHM TPOOJIEM JHEPreTHYECKOM MPO05
0€30IaCHOCTH, B PAa3BUTHM MEIUIMHBI, CO3AAHUU HOBBIX MAaTEpUaloOB, HOBBIX MPO7
HMCTOYHUKOB SHEprum(aJbTepHaTUBHbIE VUCTOYHUKHU sHeprum ).OnacHocThb 2 MPO8
BO3/ICHCTBHSI HAa JKUBBIE OPraHU3Mbl OPraHUYECKMX BEIIECTB  OTICJIBHBIX MP13
KJIacCOB(YIJIEBOIOPO/IbI, CHUPTHI, (PEHOJNBI, XJIOPOOPraHUYECKHUE IPOU3BOJHBIE, MP14
aJIBJICTUBI U JIP.) CMBICI [TOKa3aTesl IPeJesIbHO JONYCTUMON KOHIIEHTpalluu I1P601
Ipakruyeckoe 3ausaTueNel0) «MaeHTHdUKANUA OPraHUYECKHX COEIMHEHUM I1P607
OTAETBbHBIX KJIACCOB» (HAa HpHUMeEpe ajbJerujoB, Kpaxmaja, YKCYCHOH KHCIIOTBHI, [1P609
OEJIKOB M T.II.) C UCIOJIB30BAHUEM HX (PU3MKO-XMMHYECKHX CBOWCTB M XapaKTEPHBIX IPo11
KaueCTBEHHbIX peakuuil. [leHarypauus Oenka npu HarpeBaHuM. LIBeTHbIe peakiuu 2 [1P612
0enkoB, BO3HMKHOBEHHE AHATUTHYECKOTO CUTHAJA C TOYKU 3PEHMS] XMMHUYECKHX
IIPOLECCOB NP NPOTEKaHWM  KA4eCTBEHHOW  pEaKkUMM,  MO3BOJISAIOLIEH
UJCHTHPUIMPOBATh NPEIOKEHHbIE OpraHN4YeCKHE BEIECTBA.

Kontponbnas padora Ne N

3 «CTpPYKTYypa M CBOICTBA OPraHUYEeCKHX BeLIeCTB»». 2

Pasges. 5. Kunerndyeckne ¥ TepMOAMHAMHMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNA XHMHYECCKHX PeaKIui 4

Tema S.1. Cxopocts 5 Conep:kanue yueGHOT0 MaTepuajia 4 JIPO2

XUMHHCCKHX pealini. Jlekumsa Nel7.CxopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3iMYHbIX (PaKTOPOB: 2 TP 03

XHWMHYECKOE pPABHOBECHE ’ JIP 08
NPUPOABI PEAarupyrolMX BEIIECTB, KOHIEHTpPAlMM pEearupyrolux BeELIeCTB, MPO1
TeMneparypsl (mpasBwio Baut-lTodda), miomaan peakunoHHOW MOBEPXHOCTH. MP02
TeruioBble dPPEKTHl XUMUYECKHX peakiuil. DK30- U IHAOTEPMUUYECKUE PEaAKLUH. MPO3
ObparumocTh peakuuil. XMMHUYECKOE PAaBHOBECHE U €r0 CMEIIeHHe Mo AeHCTBUEM MPO6

PAa3JIMIHBIX (I)aKTOpOB (KOHI_ICHTpaLII/IH pCarcHTOB MWJIM TIPOAYKTOB PCAKIHHU,




JaBJIeHUE, TeMIeparypa) [Js CO3[aHUA ONTUMAIbHBIX YCIOBUHM MPOTEKAHUS

MPO7

xumudeckux nponeccos. [Ipunnun Jle - [larense. Kartanuszaropsl 1 ”HTHOUTOPHI. MP11
IIpakTuyeckoe 3ansitueNell.PemieHue nmpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha 2 MP12
aHanu3 (paKkTOPOB, BIUSIOMINX Ha U3MEHEHUE CKOPOCTH XUMUYECKOM PEaKIMH, B T. Y. MP15
C TO3MIMHA SKOJOTUYECKH LEeIecO00pa3HOro MOBEACHHUS B OBITY W TPYIOBOH ITP608
JESTEIbHOCTH B LIEJSIX COXPAHEHUS! CBOETO 3/10pPOBbS M OKpYXaroIled MpUpPOIHOMN I1P609
Cpenpbl.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha INPUMEHEHHE IpuHIUna Jle-
[Ilarenpe, U1 HAXOXKICHHsS HANPABICHWsS CMEIICHHUS pPAaBHOBECUS XHMUYECKOU
peaxIy U aHaau3 GaKTopoB, BIMSIOIINX HA CMEIICHHE XUMHUECKOTO PaBHOBECHSI.
Pasnen 6. PacTBopnl 4
Tema 6.1. Ilonstue o | Cojep:kaHue y4eOHOIO MaTepHaJia 2 JIPO1
pacTBopax Jlexuus Nel8.PactBopenue kak (usmko - xumuaeckuii mpouecc. PactBopsl. CriocoObl JIP02
IIPUTOTOBIICHUsT pacTBOpoB. PactBopmMocTb. MaccoBas 1oyl pacTBOPEHHOIO JIPO3
BenlecTBa. (CMbICT TOKa3areias NPENEIbHO JONYCTHUMOM KOHLEHTPALMM U €ro JIPOS
UCTIOJIb30BAaHKE B OLIEHKE SKOJOTHYECKON 0€30acHOCTH. JIPO6
[IpaBuna HKOJNOTMYECKH LIEI€COO0pa3HOro MOBEACHUS B OBITY U TPYIOBOH 2 MPO3
JIEATEIbHOCTH B LIEJIAX COXPAHEHHsI CBOErO  370pPOBbA U OKPYKAIOIIEW NMPUPOJHOU MP04
Cpelbl; OIIACHOCTDb BO3AECUCTBHS HA XKUBBIE OPIraHU3MBI ONPEACIEHHBIX BEILIECTB. MP14
[1P607
I1P610
[1PG11
Tema 6.2. HccnenoBanue | OcHOBHOeE collep:KaHHe 2 JIPO3
CBOMCTB PacTBOPOB IIpakTnueckoe 3ansaTue Nel2 «IIpuroroBnenue pactBopoB». Ilpurorosnenue JIPO4
PacTBOPOB 337aHHOM (MaccoBOM, %) KOHIIEHTpaIMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU JIPO8
BOIIPOCaMU), OINpENENIEHUEe  Cpeabl BOAHBIX PACTBOPOB. PerieHWe MpaKTHKO- MP02
OPMEHTUPOBAHHBIX PACUETHBIX 3aJlaHUI Ha PAacTBOPBI, UCIOIb3yeMble B OBITOBOM U 5 MPO7
MIPOU3BOICTBEHHOM JIEATEITLHOCTH YEIIOBEKA. I1P607
I1P609
[1PG10
I1P611
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepP:KaHue (Colep:KaHue NMPUKJIATHOT0 MOLYJIs1) 12
Pasnen 7. Xumusi B ObITY M IPOU3BOICTBEHHOM /1eATEJIbHOCTH YeJI0BEKa 12
Tema 7.1. Xumus B ObiTy u | Cogep:kaHue y4eGHOr0 MaTepuaJjia 12 JIPO1
MPOU3BOJICTBEHHOM JlekuusaNe 19. Hogeiine TOCTHKEHUS HAyKH U XUMHUYECKOM TEXHOJOTHH. Poiib 4 JIP02
JESITEIbHOCTH YEJI0BEKa XMMHHU B 00€CTIe4eHUH SKOJIOTMYECKOM, SHepreTHuecKkoi 6e30MacHOCTH. JIPO4




JlexkmusaNe 20 [IpaBwia nmouncka v aHaIM3a XUMUYECKON HHPOPMAITUY U3 PA3TUIHBIX
WUCTOYHWKOB (Hay4yHass W Yy4eOHO-HaydHas JIMTEparypa, CPEICTBA MacCOBOM
nHopmaruu, cetb UHTEepHET).

IIpakTnyeckoe 3ansaTusaNel3 Ilouck u aHanu3 KelcoB 0 NPUMEHEHUN XUMUYECKUX
BEILIECTB M TEXHOJIOTHUH ¢ yu€ToM Oyayiuei npodeccnoHaabHON AEATEIbHOCTH.

IIpakTnueckoe 3anaTusa Nel6 3ammra: IlpencraBieHue pe3yabTaroB pELICHUS
KelcoB B (hopMe MUHH-JIOKJIa/1a C Ipe3eHTalUEH.

MPO3
MP04
MPO5
MPO8
MP09
MP16
MP17
MP18
I1P602
I1P606
I1P609
[1Po11
11P612

[TpomesxyTounast arrecraus B Buje nuddepeHIMPOBAHHOTO 3a4eTa

Bcero
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4. YCJIOBUSA PEAJIMZALIUU ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MarepuaJibHO-TeXHHYECKOe o0ecrevyeHue

Jlnst peanu3aly MpOrpaMMbl Y4eOHOTO MpeaMeTa MPEeTyCMOTPEHO HAIM4Me CIEAYIOIINX
CHEUaJIbHBIX TOMELICHUH:

KaOuner xumum:

CTOJIBI YYEHHUECKHE JIsl KaOWHEeTa XUMUU C CAHTEXHUKOH 14 1T,

CTYyJb4 28 WIT.,

CTOJI IGMOHCTPALIMOHHBIN C MPUCTAaBKOU | 1IT.,

CTYJN AJisl mpernonasarens 1 mr.,

BBITSDKHOM 1mkag 1 mr.,

HOyTOYK Acer E1-531 1.,

npoekrop Proxima C3255 1 mt.,

9KkpaH 1 mr.,

3BYKOBBIE KOJIOHKH Microlab 2.0 solo4c 1 mit.,

METaNTMYECKUH KA 1715 XpaHSHHs] XUMUYECKOHN MOCYAbl M PEaKTUBOB 2 IIIT,

METAJUTMYCCKUMA ceid 2 1T,

J0CKa MapKepHas MeJoBas KOMOMHUpOBaHHAas | MIT.,

Ha0Op XMMUYECKHX PEAKTUBOB IO TPYIaM XpaHEHHsI, IUIAKTHUECKUE TIOCOOuSI.

I1O: 1. Windows 8.1;

2. MS Office 2010 pro;

3. FBreader; 4. WinDJwiev.

OobopynoBanue Jadoparopum u PpadoYuX MecCT JIadOpPaTOPMU: MEH3YpPKH, IMHIETKU
KareJlbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEAMETHBIE U TOKPOBHBIE CTEKIIA, TUIAHIIETHI JIJIS
KarenbHbIX peakluii, puiabTpoBasibHas Oymara, MPOMBIBAJIKH, CTEKJISSTHHBIE MPOOUPKHU, PE3UHOBHIE
npoOku, ¢oHapuku, HAOOp PEaKTHUBOB, CTEKISHHBIC MAaJOYKH, IITATHBBI Ui MPOOUPOK; MEpPHBIC
WIMH]IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JenuTenbHble nunuHapuieckue(50-100 mu), cTynku ¢
NEeCTUKOM, (appopoBble YalllKU, MUHLETHI, (GUIBTPEl OyMakHblE, Bara, Mapis, 4acoBble CTEKIIA,
ANIEKTPOIIUTKH, JaOOPATOPHBIE IITATUBBI, CIIMPTOBBIE TOPEJIKH, CIHUYKH, TPUOOp IS MOJTyYeHUs
ra3oB(MJIM TPoOUpKa ¢ Ta300TBOTHON TPYOKOI), Iep KaTeu sl TPOOUPOK, CKIISTHKHU TSI XPaHESHUSI
pPEaKTHBOB, pa3laTyHbIC JIOTKW; xuMuueckue ctakanbl(50,100 u 200 mu); mimarenaw; MUHIETHI;
TUTEJbHbIE INUMIBI, CEKyHIOMephl(TaiimMepsl), MepHble mnpoOupku(Ha 10-20M3) M MepHBIE
kon6b1(25,50,100u 200Mi) BonsiHas OaHs (MM TEPMOCTaT),, KOHHUECKHE KOIObI st TuTpoBaHusi(50
u 100Mi1), HHAMKATOPHBIE MOJOCKM Ui omnpeneneHus pH W crangapTHas MHIUKaTOpHAas IIKala,
YHUBEpCaJbHBIA MHAMKATOp, muneTku Ha 1, 10,50 mu(unu mozaropsl Ha 1,5 10mi), GropeTku [uis
TUTPOBaHUs, MeauIMHCKUE mpuibl Ha 100-150 M, nabopaTopHblen/nan aHanuTHIeckue Becel, pH
METPBI, CYIIWJIbHBIN MIKad, U APyroe 1adboparopHoe o00pyI0BaHHUE.

4.2 UndopmannoHHoe obecrneyeHue peaau3alii NporpaMmbl

Jnst  peanuzanuu  TporpamMmbl - yaeOHOTO mpeamera OuOmuoteunbii  Gounx BBIY
YKOMITJIEKTOBAaH M€YaTHBIMU U 3JICKTPOHHBIMU U3/1aHUSMH.

OOyyaromuecss U3 YUClia WHBAIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
oOecriedeHbl MeYaTHBIMU U (MJIM) SJIEKTPOHHBIMH 00pa3oBaTesIbHBIMU pecypcamMu B (opmax,
aIaTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBBS.

OcHoBHas JuTeparypa

1. labpuensu, O. C. Xumus. 10-ii kmacc. bazoBblii ypoBens : yuebnuk / O. C.
[abpuensn, U. I. Octpoymos, C. A. CnagkoB. — 6-e u3., crep. — Mocksa : [IpocBemenue, 2024.



— 128 c¢. : wmn. - ISBN 978-5-09-112176-6. - Tekcr : onekrponnsid. - URL:
https://znanium.ru/catalog/product/2157258

2. Ia6bpuensu, O. C. Xumusa. 11-it xmacc. ba3oBeii ypoenn : yuebnuk / O. C.
I'a6puemnsn, U. I. Octpoymos, C. A. CnagkoB. — 6-¢ usa., ctep. — Mocksa : [IpocBemenue, 2024.
— 127, [1] c. : mn. — ISBN 978-5-09-112177-3. - Tekctr : osnekrpoHHsii. - URL:
https://znanium.ru/catalog/product/2157262

3. An¢unorenoBa, . B. Xumus. ba3osslii ypoBens: 10—11 knaccel : y4eOHUK 11st
cpennero obmero obpazoBanus / . B. Audunorenona, A. B. babkos, B. A. IlonkoB. — 2-¢ u3n.,
ucnp. u gor. — Mockga : M3ngarensctBo FOpaiit, 2023. — 290 c. — (O61eo0pa3oBaTenbHbIH ITUK).
— ISBN 978-5-534-16098-7. — Tekct : snextpoHHbIi / ObpazoBarenbHas 1iargopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/530422

JlonoiHUTeIbLHAS JTUTEPaTypa

1. Auunorenosa, . B. Xumus : yueOHUK U IPAKTUKYM JJIs1 CPETHETO MPOo(ecCHOHaTbHOTO
obpazoBanus / . B. Andunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢ u31., UCIp. U JOM. —
Mocksa : UznarensctBo FOpaiit, 2024. — 291 ¢. — (IIpodeccuonansnoe oopazoBanue). — ISBN
978-5-534-11719-6. — Tekct : anexTponHslid // O6pa3oBarenbHas miargopma KOpait [caiiT]. —
URL: https://urait.ru/bcode/538526

2. bopucos, A. H. Ananutudeckas xumusi. PacyeTsl B KOIMYECTBEHHOM aHaIM3e : yUeOHUK
U IIPAKTUKYM JIJIs CpeHero npogeccruonanbsaoro oopaszosanus / A. H. bopucos, 1. 0. Tuxomuposa.
— 3-e u3., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. — 153 c. — (IIpodeccuonansroe

obpazoBanme). — ISBN 978-5-534-13828-3. — Tekct : snmekrpoHHbI // OOpa3zoBarenbHas
wiaropma FOpaiir [caiit]. — URL: https://urait.ru/bcode/538049

3. KimroeB, M. B. Opranmueckas XuMmus : y4eOHOe TOCOOHWE [UIsl CPEIHETO
npodeccuoHanbHoro oopazosanus / M. B. Kiroes, M. I. A6aynnaeB. — MockBa : M3garenscTBo
FOpaiit, 2023. — 231 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Tekcr : onextpoHHbld // OOpa3oBarenbHas mnargopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/520093

JIEKTPOHHBIE pecypchl
1. www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBsl ropsi»).
2. www. hemi. wallst. ru (OOpa3zoBarenbHBIi CAWT AN MIKOJHHUKOB «XUMUSY).
www.alhimikov.net (OGpa3oBarenbHBIN CAUT 151 IIKOTLHUKOB).
3. www. chem. msu. su (OnexkTpoHHas OMOIUOTEKA IO XUMUH ).
www.enauki.ru (MHTEpHET-U3AaHUE 1Jis1 yunuTenel «EcTecTBeHHbIE HAYKN).
www. lseptember. ru (MmeTomuyeckas razera «[lepBoe ceHTIOPsI»).
www. hvsh. ru (kypHan «XuMHS B TIKOJIE).
www.hij.ru (KypHal «XUMUS U KU3HBY).
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5 KOHTPOJIb n OIIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

KonTposb u orieHka c(hOpMHUPOBAHHOCTH JIMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX
PE3YIBTAaTOB OCYILIECTBIISIOTCA B COOTBETCTBUHU CO CIEAYIOIIUMU IIOKA3aTEIAMU:

Pe3yabrarsl OcHOBHBIE IOKA3aTEJIH OLIEHKH pe3yJibTara
o0yJeHust (no xaxcoomy pe3ynomamy, Ha KakoM 3aHAmuU npoeepsemcs u uem
nposepsiemcsi)
Tema \ OueHo4YHoe CPeACTBO
JImgHOCTHBIC
JIPO1 Paznenl. Tema 1.2 VYeTHblit omnpoc,
Pa3pen 3. Tema 3.1 cobecenoBanue
Paznen 4. Tema 4.1, 4.3 TectupoBanue
Pazpen 6. Tema 6.1 Penrtenue keiica
Paznen 7. Tema 7.1 Hanucanwue pedepara
BrlmotHeHME MpaKTHYeCKOH
paboThI

Pewenne 3amau
Pemenne koHTpoOIBHOM

paboThI
JIP02 Paznenl. Tema 1.1 VYeTHblit omnpoc,
Pa3pen 2. Tema 2.1 cobecenoBanue
Paznen3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.2, 4.3 Penrenue keiica
Paznen 5. Tema 5.1 Hamnucanue pedepara
Pazpgen 6. Tema 6.1 BrinonHenue npakTuieckoit
Paznen7. Tema 7.1 paboThI

Pemenne 3agau
Pemenue koHTpOIBHON

paloTHI
JIPO3 Pazgen 2. Tema 2.1, 2.2 VYeTHblit omnpoc,
Paznen 3. Tema 3.2,3.3 cobecemoBaHNE
Paznen 4. Tema 4.1, 4.3 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Penitenue keiica

Hamnucanwne pedepara
BrinonHeHue npakTuieckoin
paboThI

Pemenue 3amau

Pemenune kOHTpONIBHOU

paloTHI
JIPO4 Pasmen 1. Tema 1.1, 1.2 VYeTHblit omnpoc,

Paznen 2. Tema 2.1, 2.2 cobecemoBaHNE

Paznen 3. Tema 3.2 TectupoBanue

Paznen 4. Tema 4.2 Pemenue kelica

Paznen 6. Tema 6.2 Hanucanue pedepara

Paznen 7. Tema 7.1 BelnosiHEHNE PaKTUYECKON
paboThI

Pemenue 3amau
Pemenne koHTpoONBbHOU
paboTHI

JIPO5S Pa3znen 4. Tema 4.2 YcTHbI onpoc,

Pasnmen 6. Tema 6.1 cobecemoBaHNE




TectupoBanue
BelnosiHEHNE IPAKTUYECKON
paboThI

Pemenue 3amau

JIP06

Pasnen 6. Tema 6.1

YeTHBI ompoc,
cobecenoBanue
TectupoBanue
BrinonHenue npakTudeckoit
paboTsI

Pentenue 3amau

Pemenue KOHTpOIBHOU
paboThI

JIPO7

Pasnen 3. Tema 3.3
Pa3znen 4. Tema 4.1

YeTHBI ompoc,
cobecenoBanue
TectupoBanue
BrinonHenue npakTuieckoit
paboThI

Pemenne 3agau

JIPO8

Pazgen 2. Tema 2.2
Pazgen 3. Tema 3.1, 3.2
Pa3pgen 6. Tema6.2

YcTHBIM onpoc,
coleceqi0BaHNE
TectupoBanue

Pemenue keiica

Hanucanue pedepara
BelntosiHeHME TPaKTHYECKON
paboThI

Pemenue 3amau

Pemenue koHTpoONIbHOU
paboThI

MeTanp CAMCTHBIC

MPO1

Pazgen 3. Tema 3.1, 3.3
Pa3znen 4. Tema 4.3
Pazpen 5. Tema 5.1

YeTHBIi onpoc,
cobecemoBaHNE
TectupoBanue
BrinonHeHue npakTuieckoin
paboThI

Pemenue 3amau

Pemenune kOHTpONIBHOU
paloTHI

MPO02

Pasnen 2. Tema 2.2
Pasnen 4. Tema4.2
Pazgen 5. Tema 5.1
Paznen 6. Tema 6.2

YeTHBIi onpoc,
cobecemoBaHNE
TectupoBanue

Pemienue keiica

Hamucanme pedepara
BrinonHeHne npakTuieckoi
paboThI

Pemenue 3amau

Pemenne koHTpoONBbHOU
paloTHI

MPO3

Paszpgen 1. Tema 1.1
Pazpgen 3. Tema 3.2, 3.3
Paspgen 4. Tema 4.1,4.2, 4.3

YcTHBIM onpoc,
cobeceroBaHue
TectupoBanue




Paspen 5. Tema 5.1 Penrenue keiica
Paznen 6. Tema 6.1 BelnosiHEHNE PaKTUYECKON
Pasnen 7. Tema 7.1 paboThI
Pemrenue 3agaq
Perienne KoHTpOJIBHOM
paboThI
MP04 Paszpgen 1. Tema 1.2 YcTHbIl onpoc,
Pasnmen 2. Tema 2.1 cobecemoBaHne
Pasnen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.3 Pemenne xevica
Paznen 6. Tema 6.1 Hamucanwme pedepara
Paznen 7. Tema 7.1 BelnnosiHeHNE PaKTUYECKON
paboThI
Pemrenue 3agaq
Perienne KoHTpOJIBHOM
paboThI
MPO5 Pasnen 2. Tema 2.1 YcTHBIN onpoc,
Pazgen 4. Tema 4.2, 4.3 cobecenoBanue
Pazgen 7. Tema 7.1 TectupoBanue
Hamnucanue pedepara
BrlmotHeHME MpaKTHYeCKOH
paboThI
Pemenne 3agau
Pemenue koHTpOIBHON
paboThI
MPO6 Paznen 1. Temal.2 VYeTHblit omnpoc,
Pa3gen 3. Tema 3.2 cobecenoBanue
Paznen 4. Tema 4.1 TectupoBanue
Pazgen 5. Tema 5.1 Penrenue keiica
Hamnucanwne pedepara
BrinonHeHue npakTuieckoin
paboThI
Pemtenue 3agaq
Pemenune kOHTpONIBHOU
paloTHI
MPO7 Paznen 3. Tema 3.2 VYeTHblit omnpoc,
Pasnen 4. Tema 4.2,4.3 cobecemoBaHNE
Paspen 5. Tema 5.1 TectupoBanue
Pasnen 6. Tema 6.2 Penitenue keiica
Hamnucanwne pedepara
BrinonHeHne npakTuueckoin
paboThI
Pemrenue 3agaq
Pemenne koHTpoONBbHOU
paloTHI
MPO8 Paznen 4. Tema 4.3 YcTHbI onpoc,
Paspmen 7. Tema 7.1 cobeceoBaHUE
TectupoBanue

Hanucanue pedepara
BelntosiHeHNE TpaKTHYECKON
paboTHI

Pemenue 3amau




Pemienne KoHTpOJIBHOM
paboTHI

MP09

Pazpnen 2.
Pazpgen 3.
Pazpen 7.

Tema 2.2
Tema 3.1
Tema 7.1

YcTHbIl onpoc,
cobecenoBanne
TectupoBanue

Hanucanwue pedepara
BrinonHenue npakTuieckoit
paboTsI

Pentenue 3amau

Pemenue KOHTpOIBHOU
paboThI

MP10

Pazpgen 2.

Tema 2.2

YeTHBIi onpoc,
cobecenoBanue
TectupoBanue
BrinonHenue npakTuieckoit
paboTsI

Pemenne 3agau

MP11

Paznmen 1.
Pazpgen 2.
Pasnen 4.
Paznen 5.

Tema 1.2
Tema 2.2
Tema 4.1
Tema 5.1

YeTHBIi ompoc,
cobecenoBanue
TectupoBanue

Pemrenue xeiica

Hanmcanue pedepara
BrlmoiHeHME MpaKTHYeCKOH
paboThI

Pemenne 3agau

MP12

Paznen 2.
Pazpgen 3.
Pasnen 4.
Paznen 5.
Pazpgen 7.

Tema 2.1
Tema 3.1
Tema 4.2
Tema 5.1
Tema 7.1

YeTHBIi onpoc,
cobecenoBanue
TectupoBanue

Pemrenue xeiica

Hamnucanwne pedepara
BrinonHeHue npakTuieckoin
paboThI

Pemenue 3amau

MP13

Pasznen 3.
Pazpnen 4.

Tema3.1
Tema 4.1,4.2,4.3

YeTHBIi onpoc,
cobeceioBaHue
BelntosiHeHNE TpaKTHYECKON
paboTHI

Pemenue 3amau

MP14

Pazpnen 4.
Pasnen 6.

Tema 4.1,4.3
Tema 6.1

YcTHBIN o1poc,
co0eceqi0BaHNE
TectupoBanue

Pemenue keiica

Hanucanue pedepara
BelnosHeHNe TpakTHYeCKON
paboTHI

Penrtenue 3amau

MP15

Pasznen 4.
Pazpnen 5.

Tema 4.2
Tema 5.1

YcTHBIM ompoc,
cobecenoBanne
TectupoBanue

Pemmrenue xeiica
BrinosnHeHne npakTuieckoi
paboThI




Penrenue 3amau

MP16

Paszgen 7. Tema 7.1

YeTHBIi ompoc,
cobecenoBanue
TectupoBanue

Hanucanue pedepara
BelnnosiHeHNE PaKTUYECKON
paboThI

MP17

Pazpen 7. Tema 7.1

YcTHbIl onpoc,
cobecenoBanne
TectupoBanue

Hanucanwue pedepara
BrinonHenue npakruueckoit
paboTsI

Pentenue 3amau

MP18

Pasnen 7. Tema 7.1

YeTHBIi ompoc,
cobecenoBanue
TectupoBanue
BrinonHenue npakTuieckoit
paboThI

Pemenne 3agau

IIpenmernbie

I1P601

Pasnen 3. Tema 3.1
Paznen 4. Tema 4.2, 4.3

YeTHBIi onpoc,
cobecenoBanue
TectupoBanue

Pemrenue xeiica

Hanmcanue pedepara
BrlmotHeHME MpaKTHYeCKOH
paboThI

Pemenue 3amau

I1P602

Pasznmen 1. Tema 1.1
Pazpgen 3. Tema 3.1
Pasnen 4. Tema 4.1
Pazgen 7. Tema 7.1

YeTHBIi onpoc,
cobecemoBaHNE
TectupoBanue

Pemienue keiica

Hamnucanwne pedepara
BrinonHeHne npakTuueckoin
paboThI

Pemenue 3amau

Pemenune kOHTpONIBHOU
paloTHI

I1P603

Pasmen 1. Tema 1.2
Paszgen 3. Tema 3.1, 3.2
Pa3znen 4. Tema 4.1

YeTHBIi onpoc,
cobecemoBaHNE
TectupoBanue

Pemenue keiica

Hamucanme pedepara
BrinonHeHne npakTuieckoi
paboThI

Pemenue 3amau

I1P604

Pazgen 3. Tema 3.1, 3.2
Paznen 4. Tema 4.1

YcTHBIN o1poc,
cobecenoBanne
TectupoBanue




BrinonHenune npakTuieckoit
paboTHI
Pentenue 3amau

I1P605 Paznen 2. Tema 2.1 VYeTHblit omnpoc,
Paznen 3. Tema 3.3 cobecenoBanue
TectupoBanue
BrinonHenue npakTuieckoit
paboTsI
Pentenue 3amau
[1P606 Paznen 2. Tema 2.1 VYeTHblit omnpoc,
Paznen 3. Tema 3.2 cobecenoBanue
Paznen 4. Tema 4.2 TectupoBanue
Paspen 7. Tema 7101 Penrenue keiica
Hanucanwue pedepara
BrinonHenue npakTuieckoit
paboTsI
Pemenne 3agau
[1P607 Paznen 2. Tema 2.1 VYeTHblit omnpoc,
Pasznen 4. Tema 4.3 cobecenoBanue
Paznen 6. Tema 6.1, 6.2 TectupoBanue
Pemrenue xeiica
Hamnucanue pedepara
BrlmoiHeHME MpaKTHYeCKOH
paboThI
Pemenne 3agau
[1PGO8 Paznen 2. Tema 2.2 VYeTHblit omnpoc,
Paspen 3. Tema 3.3 cobecenoBanue
Paznen 4. Tema 4.2 TectupoBanue
Pazgen 5. Tema 5.1 Penrenue keiica
Hamnucanwne pedepara
BrinonHeHue npakTuieckoin
paboThI
Pemenue 3amau
Pemenune koHTpONBHON
paboThI
I1P609 Paznen 1. Tema 1.1 VYeTHblit omnpoc,
Paznen 2. Tema 2.2 cobecemoBaHNE
Pazgen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.2, 4.3 Penitenue keiica
Paznen 5. Tema 5.1 Hamnucanwne pedepara
Pasnen 6. Tema 6.2 BrinonHeHne npakTuueckoin
Pasnen 7. Tema 7.1 paboThI
Pemenue 3amau
Pemenune koHTpONBHON
paloTHI
I1P610 Paznen 2. Tema 2.1 YcTHBIM ompoc,
Paznen 4. Tema 4.2 cobeceoBaHUE
Paznen 6. Tema 6.1, 6.2 TectupoBanue

Pemenue keiica

Hamucanme pedepara
BrinosnHeHne npakTuieckoi
paboThI




Penrenue 3amau

I1P611 Pazgen 6. Tema 6.1, 6.2 VYeTHblit omnpoc,
Pazpen 7. Tema 7.1 cobecenoBanue
TectupoBanue

Pemenue keiica
Hanucanwue pedepara
BrinonHenue npakTuieckoit

paboTsI
Pentenue 3amau
I1P612 Pazngen 4. Tema4.1,4.2,4.3 YerHbli onpoc,
Pazpen 7. Tema 7.1 cobecenoBanue
TectupoBanue

Pemrenue xeiica
Hanucanwue pedepara
BrinonHenue npakTuieckoit
paboTsI
Pemenne 3agau

JIisi OLEHKH JOCTHIKEHHUS 3alNTAHMPOBAHHBIX PE3YIbTaTOB OOY4YEHUS IO TMPEIMETy
pa3pabotan (pOHJ OIEHOYHBIX CPEICTB IJIA MPOBEACHUS TEKYILIETO KOHTPOJS M MPOMEKYTOUHOU
arTecTaluy, KOTOPBIC MIPHIIATAOTCS K padoveil mporpaMMe mpeaMeTa.




MHMHOBPHAYKU POCCHH
BIIAIMBOCTOKCKHNHU 'OCYAJAPCTBEHHbBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB
JUISl IPOBEAEHHUS TEKYILETO KOHTPOJIS U IPOMEKYTOYHOU aTTeCTAlNU
0 y4eOHOMY MPEAMETY

OOII.12 Xumus

IMporpaMmsbl IIOATOTOBKH CIICHHUAIIMCTOB CPCAHCTO 3BCHA

23.02.07 Texnuueckoe 00CIy>KUBAHUE U PEMOHT aBTOTPAHCIIOPTHBIX
CPEJIICTB

dopma oOydeHus: OuHas

BJIAJTUBOCTOK 2025



1. Oo0ume cBeaeHus

®onn oneHouHBIX cpeAcTB (manee — POC) npegHazHayeH JUIsi KOHTPOJIS U OILCHKHU
00pa3oBaTeNbHbIX JOCTHKEHHUH, OOydarommuxcsi mo mnporpamme yueOHoro mpeamera OOIL12
«Xumus».

@®OC BkIIOYAIOT B ce0s KOHTPOJbHBIE MaTepUaibl JJs MPOBEACHHUS TEKYLIETO KOHTPOJIS
yCIIEBaEMOCTH M IPOMEXKYTOYHOM arTecTaluu IO IpeaMeTy, KOTopas MpoBOAMTCA B (opme
TuQepeHIIMPOBaHHOTO 3a4eTa.

2. Ilnanupyemble pe3yiabTarbl O00y4YeHHs MO NpeAMeTy, oOecrevYuBarONIue
pe3yJbTaThl 0CBOEHHS 00Pa30BaTeJIbHONH MPOrpaMMBbl
Kon
pe3ynbrara HanmenoBanwue pe3ynbraTa 00ydeHUs
o0OyueHus
JINYHOCTHBIE
JIPO1 c(hOpMUPOBAHHOCTH YYBCTBA TOPJIOCTH U YBAKCHUS K UCTOPHH U JTOCTHKEHUSIM

OTEUECTBEHHON XMMMYECKOH HayKW; XHMMHUYECKM I'pPaMOTHOE IIOBEJCHUE B
poheCCHOHANBHON ACATEIBHOCTH U B OBITY MPU OOpaIeHNH ¢ XUMHYECKUMHU
BEIlleCTBAMH, MaTepHajJaMM U MpoLeccaMu

JIP02 TOTOBHOCTh K MPOIODKEHHIO OOpa30BaHMS W TOBBINICHUS KBaJH(PHUKAIUU B
n30paHHON POogeCCUOHATBHON JeSTeIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKHX KOMIIETEHIIUI B 3TOM

JIP03 CIOCOOHOCTh MCHOJB30BaTh JAOCTHUKECHHSI COBPEMEHHON XUMHYECKON HAayKH U
XUMUYECKUX TEXHOJIOTHH JIJISl TIOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
pa3BUTHA B BEIOpAHHOM MTPo(decCHOHANBHON AeITeNbHOCTH

JIP04 TOTOBHOCTh U CIOCOOHOCTh K OOpa3soOBaHHIO M C€aMOOOpPa30BaHUIO Ha
NPOTSHKEHUU BCEH JKU3HU
JIPOS c(OpPMUPOBAHHOCTb ~ JKOJOTMYECKOM  KYIbTYpbl, IIOHMMAaHHUE  BIIUSHUSA

COIIMAJIbHO-9KOHOMHYECKHX  TIPOLECCOB HA  COCTOSHHE IPUPOTHOH |
COIIMAIILHOM Cpelbl, OCO3HaHWE TIOOATBHOrO XapakTepa JKOJIOTHYECKHX

pobiem

JIP06 HENpUATHE NEUCTBUN, TPUHOCSIINX BPEJ OKPYKAOIIEH cpene

JIPO7 COBEPIIECHCTBOBAHUE SA3BIKOBOM W YMTATEIbCKOM KYJIBTYpbl Kak CpencTBa
B3aMMOJICHCTBHS MEX1Y JIFOIbMU Y ITIO3HAHUS MUPA

JIPO8 OCO3HAaHME IIEHHOCTHM HAy4YHOM JEATEIIBHOCTH, T'OTOBHOCTh OCYILECTBISAThH
ITPOEKTHYIO U MCCIIEN0BATENbCKYIO NEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE

MeTanpeIMeTHbIe
MPO01 YMEHHE CaMOCTOSTEIbHO (OPMYIHPOBATH M AKTyaJIM3HpPOBATH IMPOOIEMY,

paccmarpuBaTrh €€ BCECTOPOHHE, ONPEAENATh LENM JEATEIbHOCTH, 3a]1aBaTb
napaMeTpsl U KPUTEPUU UX JTOCTHKEHHUS, BHOCUTh KOPPEKTHBBI B ACSITETLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OIEHUBATh PUCKHU TMOCIEACTBUMN

JEeATEIbHOCTH

MPO02 BJIa/IETh HAaBBIKAMU Y4YEOHO-HMCCIIE0BAaTENbCKOW M MPOEKTHON NesSTeIbHOCTH,
HaBBIKAMU pa3peneHust mpoodiem

MPO03 CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIHHOMY IOMCKY METO/OB pElICHUs
ITPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHHUS

MPO04 BIIAJICTh BHUAAMH JIEITEITBbHOCTA IO TIOJIYYEHHWKD HOBOIO 3HAHUS, €r0

MHTEpHpEeTaluy, MpeoOpa3oBaHUI0 U NPUMEHEHHIO B PA3JIUYHBIX Y4EOHBIX
CUTYaIlMsIX, B TOM YHCJIE NPU CO3/IaHUU YUeOHBIX U COLUATIbHBIX MPOEKTOB

MPO05 yMEHHE NEepEeHOCUTh 3HAHUS B II03HABATEJIbHYIO U IMPAKTUYECKYIO 00JacTu
KU3HEAESITeIbHOCTH; UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX o0Onacrei




MP06

BJIaACTh HAyYHBIM THIIOM MBIINUJICHHA, BJIAACTH Hay‘IHOfI TCpMHHOJ’IOFHGﬁ,
KIIFOYCBBIMU ITOHATUAMHU U MCTOAAMU

MPO07

BBIJIBUI'aTh HOBBIC UACH, IPCAJIArarb OpUrnHaJIbHBIC IOAXOAbI U PEIICHUS

MP08

BJIAJICTh HABBIKAMH TOJyYeHHS MH(OpMANMM U3 MUCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYILECTBJIATh  IIOMCK, aHaJIW3, CUCTEMaTU3alMI U
MHTEPOPETAIHIO HH(POPMALIUU PAa3IMYHBIX BUJOB U (OPM IPEACTABICHUS

MP09

BJIaJACTH Ppa3 IN4YHbIMHU crocodamMu O6H_I€HI/IH n B3aHMOHeﬁCTBHH,
APTYMCHTHUPOBAHHO BCCTHU JUAJIOL, YMCTb CMATr4yaTrb KOH(l)JII/IKTHLIC CUTyaluu,
paSBépHYTO U JIOTUYHO MH3JjaraTb CBOIO TOYKY 3pCHHA C HCIIOJIb30BAHHUEM
SA3BIKOBBIX CPCIACTB

MP10

[MOHMMaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIAHON W HMHIMBHIyadbHON
paboThI

MP11

BbIOMpPATh TEMAaTHUKy M METOIbl COBMECTHBIX JEMCTBUH € ydu€ToM OOIIMX
HUHTEPECOB, U BO3MOYKHOCTEM Ka)J0ro 4i€Ha KOJUIEKTHBA, IPUHHUMATh LIEIH
COBMECTHOH J€ATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH IEHCTBUS 110 €€
JNOCTHKCHUIO: COCTABJIATh IUIAH JEUCTBUH, pacCHpeleisaTbh PO C Y4ETOM
MHEHMH YJaCTHUKOB, OOCYKJAaTh pe3ybTaTbl COBMECTHOM pabOoThI

MP12

OLCHUBATb KAYCCTBO CBOCIO BKJIAAa U KAKAOI'O YUAaCTHHKA KOMAHIbI B O6H_II/II71
pe3yiabTar I1o paSpa6OTaHHHM KpUTCpUAM, OCYLICCTBIATL IIO3UTHUBHOC
CTPATCTUYCCKOC MOBCACHNE B PA3JIMYHBIX CUTyalUsaX, MPOSABIIATH TBOPUYCCTBO U
BOO6p8.)KCHI/Ie, OBITh HMHHUIUAaTUBHBIM

MP13

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO JIESTEIbHOCTh, BBISBIATH
POOJIEMBI, CTAaBUTh U (POPMYIIMPOBATH COOCTBEHHEBIC 3a]1a4l B 00pa30BaTeIbLHOM
JEeSTeIbHOCTH UM KU3HEHHBIX CHUTYallUAX, CAMOCTOSTEIBHO COCTABIATH IUIaH
pelieHuss TPoOOJIeMBI C yUETOM WMCIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEU Y TTPEITOYTEHUI

MP14

crocoOCTBOBaTh ()OPMUPOBAHUS M TPOSBICHUS LIMPOKOH 3PYIUIMH B Pa3HBIX
00JIacTSX 3HaHUH, TIOCTOSIHHO MOBBILIATH CBOI 00pa30BaTeNbHbIN U KyJIbTYpPHBIN
YPOBEHBb

MP15

YMCEHHUE [aBaTb ONCHKY HOBBIM CHTyallusiM, BHOCHTb KOPPCKTUBBI B
ACATCIIBHOCTDH, OICHUBATE COOTBCTCTBUC PC3YJILTATOB LCIIAM

MP16

CMOCOOHOCTh MOHUMATh CBOE SYMOLMOHATIBHOE COCTOSHUE, BUJIETh HAIPaBICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN c(epbl, ObITh YBEPEHHBIM B cebe

MP17

CIIOCOOHOCTH TOHUMATh SMOIIMOHAJIBHOC COCTOAHUC NPYTUX, YUUTBIBATH €TO IIPU
OCYHICCTBJICHUHA KOMMYHHKaIINH, CIIOCOOHOCTE K COYYBCTBHIO )51
COIICPCIKNUBAHNIO

MP18

CIOCOOHOCTh NMPUHUMATh ce0sl, MOHMMAasi CBOM HEAOCTAaTKU W JOCTOMHCTBA,
IIPUHUMATh MOTHMBBI M apryMEHTBI JIPYIMX JIIOAECH NpU aHAJIU3€ PE3YyIbTaTOB
NeSITeIbHOCTH, MPU3HABaTh CBOE IMpaBO U IMPaBO JPYIHX JIOAEH Ha OIIMOKH,
pa3BUBaTh COCOOHOCTh NOHUMATh MHP C MO3UIMHU APYTOro YeJIOBEKa

NMPEAMETHBIC

I1P601

c(hOpMHPOBAHHOCTb  MPEIACTABICHUN: O  XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHOHAyYHOM KapTUHBI MHpA, POJIM XHMHHM B TO3HAHUU SIBICHUUN
npupoasl, B (OPMHPOBAHWM MBIIUICHUS W  KYJIBTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW Il PEIIeHUs MPaKTHUYEeCKHX
3a/lad U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO H
MIPUPOJTHOU cpefie

11P602

BJIQJICHNE  CHUCTEeMOH  XHMMWYCCKMX  3HAHWK,  KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAONIUE TMOHATUA(XUMHUYECKHA DJIEMEHT, aroM, DIEKTPOHHAS
obosouka atoma, s-, P-, -d-3IEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIa,
BaJICHTHOCTh, DJIEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKHUCICHUS, XHUMHYECKas
CBsI3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIH OOBEM, YITIEPOIHBINA CKEJIET,




(GyHKIMOHAIbHAS TPYIINA, paAUKall, U30MEPHsl, TOMOJIOTUYECKUN PSJl, TOMOJIOTH,
YIIIEBOIOPO/IbI, KHUCIOPOIA- M a30TCOMAEPKAINE COSAMHEHUS, OMOIOTHYECKH
aKTUBHbIE  BelIeCTBA(YIVIEBOAbI, JKUPBI, O€JIKW), MOHOMEp, IMOJIuUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCJAMHEHHS, KpUCTaJUITMUeCKas
pelérka, TUMBl XUMUYECKUX peakiuil (OKUCIUTEIHHO -BOCCTAaHOBHUTEIbHBIE,
9K30- U YHJOTEPMHUYECKHE , pEAKIIUH HOHHOTO OOMEHa), pacTBOP, AIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AIIEKTOPOJIUTUYECKAS JIUCCOLIMALINS, OKHCIIUTEb,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUYECKOM pEaKIMu XMMHYECKOE PaBHOBECHE),
TEOPUHU U 3aKOHBI(TEOPHSI XMMUYECKOTO CTPOCHHSI OPTaHUUECKHX BelecTB A, M,
BytnepoBa, Teopust 31EKTPOIUTHUECKONM AUCCOLMALINH, TTEPUOJUUSCKUM 3aKOH
.. MenneneeB, 3aKOH COXpaHEHHUS MacChl), 3AKOHOMEPHOCTH, CHMBOJIMYECKUN
SI3BIK XUMUH, (DAaKTOIOTUYECKUE CBEIIEHUSI O CBOMCTBAX, COCTaBE, MOJIYICHUS U
0€30M1acCHOM HCIIOJIb30BAHUN BAXKHEHIIUX HEOPraHUYECKUX U OpPraHMYeCcKHX
BEIIECTB B OBITY U MPAKTUYCCKON JCSITEILHOCTH YEJIOBEKa

I1P603

YMCHUE BBIABIATE XapPaKTCPHBIC IIPU3HAKU U B3aUMOCBA3b U3YYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIHUC IMOHATUA IPH ONHMCAHWU CTPOCHUA U CBOICTB
HCOPraHUYCCKHUX MU OPraHUYCCKHX BCHICCTB M HX npeBpameHHﬁ; BBISBJIATH
B3aMMOCBS3b XMMHUUYCCKUX 3HAHUH C MOHATUSIMH H NpeaACTaBICHUAMUN APYIrux
CCTCCTBCHHOHAYYHLIX TPEAMCETOB

11P604

yMeHue UCIIOJIB30BAaTh HaVMEHOBAaHUs XUMHUYECKHUX COCIMHEHU
MEXIYHapOIHOTO COX03a TEOPETUYECKON U MPUKIIAJHON XUMUU U TPUBHAJIbHBIC
Ha3BaHUS BAXHEWUIIMX BEHICCTB(ITHJICH, AaleTWICH, DIHIEPHH, (EHOI,
¢dopmanbaerus, ykCycHas KWUJIOTa, IJIMIMH, yrapHbId ra3, YJICKUCIBIA ras,
aMMHaK, raiméHHasi U3BECTh, HEraléHHas U3BECTb, MUThEBAs COJAA U JIPYIHX),
COCTaBIIATh (hOPMYIIbI HEOTAaHUYECKUX M OPraHMYECKUX BEILIECTB, YpaBHEHUS
XUMHUYECKHX peaklui, OOBACHATh HX CMBICH; IOATBEPXKIATh XapaKTEpHBIE
XMMHMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOUIMMH 3KCIIEPUMEHTAMH H
3alMCsIMU YPAaBHEHMM peakuui

I1P605S

YMEHUE YCTAaHABJIMBaTh MPHHAJIC)KHOCTh HW3YyYCHHBIX HEOPraHMYECKUX U
OpPraHWYECKHUX BEIIECTB K OMPENCIIEHHBIM KJIacCaM M TpyIIaM COSJIMHCHUN
XapaKkTepu30BaTh WX COCTaB M BaKHEHUIIME CBOWCTBA; OMPEACNATH BH/IBI
XUMHUYECKHX CBs3€H (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOIOPOIHAs)),
TUTBI KPUCTAITMYECKUX PEHIETOK BEUIECTB; KJIAcCU(DUIIUPOBATH XUMHYECKHE
peaxkuu

I1P606

BJIaJICHUE OCHOBHBIMM METOAAMH HAy4YHOI'O MO3HAHMS BEIIECTB U XMMHUYECKHUX
SIBJICHHH (HaOJNIO/IEHNEe, U3MEPEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE)

11P607

YMEHHUE TPOBOIUTH pacyéTbl MO XHUMHYECKMM (OpMylTaM U ypaBHEHUSIM
XUMHUYECKMX  peakUMid C  HUCHOJb30BaHMEM  (U3MYECKUX  BEJIMYMH,
XapaKTepU3YIOUIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bEMa
(HOpMaJbHBIE YCIOBHSI) Ta30B, KOJIMYECTBA BELECTBA; UCIIOJIb30BAaTh CUCTEMHbBIE
XUMHUYECKHE 3HAHUS JUIsl NPUHATHA PELIEHHM B KOHKPETHBIX JXU3HEHHBIX
CUTYaIlMsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

I1P608

yYMEHHE MJIaHUPOBaTh U BBIMOJIHATh XUMHUUYECKUN HKCIIEPUMEHT (TIpeBpaIleHUs
OpraHWYEeCKHUX BELIECTB IPU HAarpPEBAHMM, MTOJIIYYEHHE dTUIICHA U U3yYEHUE €0
CBOMCTB, KQYECTBEHHBIC PEAKIUU HA aJIbACTU/IBI, KpaxMaJl, YKCYCHYIO KUCIOTY;
JeHarypaiusi OeJKOB MpPU HArPEBAHUU, LIBETHBIE PEAKIUU OEJIKOB; MPOBOAUTH
peakiMM HMOHHOro OOMEHa, OMNpeleNaTh Cpeay BOAHBIX PAaCTBOPOB,
KaueCTBEHHbIE peaKklnu Ha Cylbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha KaTHOH
aMMOHUS; pelarb SKCIEPUMEHTAIbHBIE 3aJaud 10 TeMaM «MeTrambs» U «
Hemerannel») B COOTBETCTBMM C MpaBHJIaMH TEXHHMKH O€30MACHOCTH IpH
oOpallleHnu , BELIECTBAMU M JIaDOPaTOPHBIM O0OpYIOBaHUEM; IPEJCTaBIATh
pe3yibTaThl XMMHUYECKOTO JKCepuMeHTa B (GopMe 3amucu  ypaBHEHUU




COOTBETCTBYIOIINX peakuuid U (GOpMYyIHpOBaTh BHIBOJBI Ha OCHOBE JSTHX
pe3yJIbTaTOB

11P609

YMEHHE aHAIM3UPOBATh XMMHUYECKYI0 MH(GOpPMAIHIO, MMOIY4aeMyl0 U3 Pa3HbIX
WCTOYHHKOB (CpeACTB MaccoBOr nHpopMaIu, cetb IHTEpHET U Ipyrue)

I1P610

yMEHHUE COOJTI0aTh IIPaBUIIa IKOJOTUUYECKH IIE€7I€CO00Pa3HOTO MTOBEACHUS B OBITY
U TPYIOBOW JESATEIbHOCTH B LEISAX COXPAaHEHHUs CBOErO 3/I0POBbS U
OKpY’KaIOUIEH Cpe/ibl; yUUTHIBaTh OMACHOCTH BO3JACHCTBHS Ha )KUBbIE OPTaHU3MBbl
ONPENCIIEHHBIX BEILIECTB, TOHUMAs CMBICIT IOKA3aTENs PEIEIbHON JONyCTUMOM
KOHILICHTpAIU1

I1Po11

YMCHHUC INPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOHAaX IIO3HAHUA
BE€IIECCTB W XHMHWYCCKUX SIBJICHHI JIA 06yqa}omﬂxc;1 C OIpaHUYCHHBIMHA
BO3MOKHOCTAMU 300POBb

I1Po12

YMEHHUE HCIIOIh30BaTh pPelibe(pHO TOUCUHYIO cucTeMy oOo3HaueHuid JI. bpaiins
JUTSL 3aMACH XUMHYECKHUX (OPMYIT JUISL CIETIBIX M CTA00BUISIINX O0YJarOIIUXCSI

3. CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIHPYEMbIM pe3yJabTaTaM 00y4eHusl
3.1 CpeacrBa, npuMeHsieMble J1JIsl OLeHKH YPOBHS TeOPeTHYeCKOH OATOTOBKHU

Kparkoe HaumeHoBaHue Kon Iloka3arens oBiIaIEHUS HanmenoBanue
pazzaena (Momyns) / pesynbrara pe3yabTataMu OOy4eHHs OILICHOYHOTO
TEMBI IpeIMeTa o0y4eHus cpencTBa u
IPEICTaBJICHUE €T0 B
dOC
Texymuii | ITpomex
KOHTPOJIb | yTOYHAs
arrecrail
usi
Pasnen 1. OcHOBBI cTpOEHHUSI BELIECTBA
Tema 1.1. Ctpoenue CnocoOHOCTh OCO3HABATh CBOU
aTOMOB XMMHUYECKHUX KOHCTUTYLIMOHHBIE TIPaBa U
AJIEMEHTOB U MPUPOJA JIP02 00513aHHOCTH, YBOKEHUE 3aKOHA
XUMHUYECKOU CBSI3U Y TIPaBOMOPSIKA B
nH(OPMaIMOHHOM cdepe B
ompoc
Cnoco6HOCTh c(hOpMHUPOBATH o TeI;Ta
HPaBCTBEHHOE CO3HAHHUE, 1-11 (n
3THYECKOTO MTOBEIEHUS C '
Bormpocer | 6.1)
JIPO4 HCTIOJIb30BAaHUEM ¢
) JUIST Ketic No2
MH(OPMAITMOHHO
cobeceno | (m.6.4)
KOMMYHUKAIIUOHHBIX
. BaHus (1.
TEXHOJIOTHIA 51 Borboc
CnocoOHOCTh CTaBUTh U 7 p
BOTIPOCHI | BI HA
dhopmynupoBaTh COOCTBEHHBIE 1-5) cobecen
MPO3 3a/aun B 00pa3oBarenbHON TGMél 1.1 | opamme
NESTSIIbHOCTH M KU3HEHHBIX Pe (bepa.T 20 21
CUTYalUsIX Ul PELICHUs I (15.2) 22’ '
MH(OPMAITMOHHBIX 3a]1a4 e ) 5’(11
CrocoOHOCTh BIIAJIETh 6.3) '
CHCTEMOM XUMHUYECCKUX 3HAHMIA, '
KOTOpasi BKIIIOYAET:
I1P602 OCHOBOITOJIararoIue
TOHATHSI(XUMUYECKHUI 2JIEMEHT,
aToM, DJIEKTPOHHAsT 000I09Ka
aroma, s-, p-, -0-3JeKTpOHHBIC




opOuTaIu aTOMOB, WOH,
MOJIEKYJIa, BaJIEHTHOCTb,
AJIEKTPOOTPHIIATEIIBHOCTD,
CTCIICHb OKHCJICHUA,
XUMHUYECKasl CBSI3b

Tema 1.2.

[Tepuoguueckuii 3ak0H

U Tabnuna

. . Menneneesa

JIPO1

CrniocobHOCTH (pOpMUPOBATH
YYBCTBO TOPAOCTU U YBAKECHUS
K UCTOPUU ¥ TIOCTHKEHUSIM
OTEUYECTBEHHOW XUMHUYECKOM
HayK{; XUMUYECKU TPAMOTHOE
MOBE/ICHUE B
npodeccruoHaIbHON
JEeSITeIbHOCTH U B OBITY NPU
o0OpaleHuu ¢ XUMUIECKUMU
BElECTBAMH, MaTepuaIaMu U
MPOLIECCaMU;

JIP0O4

CnocoOGHOCTh ¥ TOTOBHOCTD K
00pa3oBaHUIO 1
camM000pa3oBaHUIO Ha
MPOTSDKCHUU BCCH KHU3HM,

MP04

CnocoOHOCTE BIAIETh BUIIAMHA
JESITeIIBHOCTH T10 MOJTyYCHHIO
HOBOTO 3HAHUS

MPO06

Cnoco6HOCTB (hOopMH-pOBaHUE
HAYYHOT'O THITA MBIIIIJICHHUS

MP11

CnocoOHOCTh BEIOMPATH
TEMATUKY U METOJIbI
COBMECTHBIX JEUCTBUM C yUETOM
OOLINX UHTEPECOB U
BO3MOXKHOCTEH KaXKJI0T0 4jaeHa
KOJUIEKTUBA, MPUHUMATh LEIN
COBMECTHOH JI€ATEIbHOCTH,
OpraHu30BbIBATH U
KOOPIMHUPOBATh JACUCTBUS 110
€€ TOCTHIKEHHIO: COCTABIISITh
IJIaH IEUCTBUN, PACIIPEACTATh
pOJIK C Y4ETOM MHEHU I
Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON PabOThI

I1P603

CnocoOHOCTh
c(hOopMHUPOBAHHOCTH YMEHUM
BBISIBIISITH XapaKTEPHBIC
IIPpHU3HAKHU 1 B3aNMOCBA3b
W3yUYCHHBIX TIOHSATHH,

Bompocsl
u
3a/laHus
JUIs
cobeceno
BaHus (II.
5.1,
BOTIPOCHI
1-5),
Tema 1.2

Bomnpoc
bl TECTA
12-27 (m.
6.2);
Keiic Nel
(m. 6.4)

Bomnpoc
bI HA
cobecen
oBaHUE
23-24(
6.3)

Pasznen 2. Xummnueckue p

CaKIIuu

Tema 2.1. Tunsl
XUMUYECKHUX PEaKINil

JIP02

CnocoOHOCTh ¥ TOTOBHOCTb K
MIPOJIOJKEHUIO 00pa30BaHUs U
TIOBBIICHUS KBATH(UKAIH B
n30paHHON MpodeccnoHaIbHON
JeSITeTbHOCTH W OObEKTUBHOE

Bompocsr
51
3aJJaHusA
IS
cobeceno

Bomnpoc
bl TECTA
28-36 (1.
6.2)




OCO3HAHUE POJIM XUMHYECKHUX
KOMIIETEHIIMHU B 3TOM

JIPO3

CnocoOHOCTh UCTIONb30BATh
JOCTHKECHUSI COBPEMEHHOU
XUMHYECKON HayKu U
XUMHAYECKUX TEXHOJIOTUI JIJIst
MOBBILIEHUS COOCTBEHHOTO
MHTEIUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPpodheCcCHOHATBLHOMN
JeSITeTbHOCTH

JIPO4

CriocoOHOCTh Y TOTOBHOCTh K
00pa30BaHUIO U
camM000pa30BaHUIO HA
IIPOTSKEHNUU BCEU KU3HU

MP04

CriocoOHOCTb BIa/IeTh BUJIAMU
JESATEIbHOCTH 110 MOJy4YCHHIO
HOBOTI'O 3HAaHUS, €T0
UHTEpIIpETALHH,
peoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHbIX
y4eOHBIX CUTYyalLlUsX, B TOM
YuClie IPU CO3/1aHUU YYEOHBIX U
COLMAJIbHBIX MIPOEKTOB

MPO05

CriocoOHOCTb U YMEHHE
MEPEHOCUTH 3HAHHS B
MO3HABATEILHYIO U
MPAKTUYECKYIO 00J1acTh
KHU3HENIEATSITLHOCTH;
WHTETPUPOBATh 3HAHUS U3
pa3HBIX MPEIMETHBIX 00JIacTei

MP12

CnocoOHOCTh OIICHUBATh
Ka4eCTBO CBOETO BKJIaJa W
Ka)JIOTO y4aCTHUKA KOMaHJbI B
oOmmit pe3ynbTar o
pa3paboTaHHBIM KPUTEPHSIM,
OCYIICCTBIIATH MIO3UTHBHOE
CTpaTerMuecKkoe IOBEICHUE B
PAa3IINYIHBIX CUTyalusx,
MIPOSIBIISATH TBOPYECTBO "
BOOOpaxeHue, OBITh
WHUIMATHBHBIM

ITP605

CriocoOHOCTh U YMEHHE
yCTaHaBJIUBATh
MIPUHAJICKHOCTD U3yYEHHBIX
HEOPraHUYECKUX U
OpPTaHUYECKHUX BEIIECTB K
onpeenEHHbIM Ki1accam 1
rpymnmnam COeIuHEHHI
XapaKTepHU30BaTh UX COCTaB U
BaKHEHIIINE CBOMCTBA,
ONPENENsATh BUIbl XUMUYECKUX
CBsi3el (KOBaJIGHTHAs, MOHHAS,

BaHUs (II.

5.1,
BOIIPOCHI
1-6),
Tema 2.2

Bomnpoc
Ha
cobecen
OBaHHE

27(6.3)




MeTaJTM4YeCKasi, BOIOPOIHAs)),
TUTBI KPUCTATUTUICCKUX
pEMIETOK BENIECTB;
KJ1accu(uIupoBarh
XUMHUYECKHE peakluu

ITP606

CriocoOHOCTh M BJIaJICHUC
OCHOBHBIMH METOIaMH
Haquoro IIO3HAHUA BCIICCTB U
XUMHYECKHUX SIBJICHUM
(mabnroneHue, U3MEpeHue,
9KCIIEPUMEHT, MOJICIIMPOBAHKE)

I1P607

CriocoOHOCTB U YMEHHE
IIPOBOAMTH PACUETHI IO
XUMHAYECKUM (popMmymnam u
YPaBHEHMSIM XMMUYECKUX
PEAKLHI C UCITOJIb30BAHUEM
(bu3NYEeCKUX BEJUYHUH,
XapaKTEePU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, 00béMa (HOpMalibHbIE
YCJIOBHS) ra30B, KOJMUYECTBA
BEIIIECTBA; MCIIOJIB30BATh
CHCTEMHbIE XUMUYECKHUE 3HAHUS
TUTSL IPUHSTHS PEIICHUH B
KOHKPETHBIX )KM3HEHHBIX
CUTYallUsIX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

I1P610

CriocoOHOCTb U YMEHHE
coOuroaaTh mpaBuiia
9KOJIOTUYECKH 11eJ1eCO000pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM
ACATCIIBHOCTH B LICIAX
COXPaHEHUs CBOETO 3/I0POBBS U
OKPYKAIOIIEH CPEIbI;

I1P611

CriocoOHOCTb U yMEHHE
MIPUMEHSTH 3HaHUsI 00
OCHOBHBIX JTOCTYITHBIX METO/IaX
MO3HAHUSI BEIECTB U
XUMHUYECKUX SBICHUN JUIS
00yJarommxcs ¢
OrpaHUYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI

Tema 2.2. Dnexrponu-
THYECKas TUCCOIAALINAS
¥ MOHHEINA 0OMEH

JIPO3

CHOCOOHOCTb UCMOJIb-30BaTh
JIOCTUKEHUSI COBPEMEHHOM
XUMUYECKOHN HayKu U
XUMHAYECKUX TEXHOIOTUHN JIIIst
TIOBBIIIEHUS] COOCTBEHHOT'O
WHTEIJUIEKTYaTbHOTO Pa3BUTHS B
BBIOpaHHOM MpoheccHoHaIbHOM
JeSITeTbHOCTH

JIPO4

CIIOCOOHOCTH U TOTOBHOCTD K
00pazoBaHUIO 1

Bormpocsl
u
3aJaHuA
IS
cobeceno
BaHus (1.
5.1,
BOIIPOCHI
1-4),
Tema 2.2

Bomnpoc
bI TECTA
37-47 (m.
6.2)
Bomnpoc
Ha
cobecen
OBaHHE
26, 31,
32(m 6.3)




caM000pa3oBaHMIO Ha
IIPOTSKEHUU BCEH JKU3HU

JIPO8

Crioco6HOCTh OCO3HAHUSA
LIEHHOCTH HAay4YHOU
JESATEIIBHOCTH, TOTOB-HOCTh
OCYILECTBIIATH IPOEKTHYIO U
HCCIIEI0-BaTEIIbCKYIO JECSTEIIb-
HOCTb MHJMBHIYaJIbHO U B

rpymnme

MPO02

CnocoOGHOCTh BIa/IETh
HaBBIKAMH y4eOHO-
HCCIIEIOBATENbCKON U
MIPOEKTHOM JIEATEIILHOCTH,
HaBBIKAMU pa3peIICHUs
npo0iem;

MP09

CriocoOHOCTh BIAJCTh
Pa3IMYHBIMH CIIOCO0aMHU
OOIIECHMS U B3aUMOJICH-CTBHS,
apryMEHTHPOBaH-HO BECTH
JTUAJIOT, YMETh CMSTYaTh
KOH(DJIMKTHBIC CUTYaIlUH;

MP11

CrnocoOHOCTh BBIOMpATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JIEHCTBHUN C yUETOM
O0IIMX UHTEPECOB U
BO3MOKHOCTEM Ka)10ro WICHA
KOJUIEKTHBA, IPUHUMATh LIEJIU
COBMECTHOH JICATCILHOCTH,
OpPraHHU30BbIBATh U
KOOPJAMHUPOBATh IEUCTBUS 1O
€€ TIOCTH)KEHHUIO: COCTaBIISITh
IIJIaH JACVCTBUH, paclpeacIaTh
poJin ¢ y4€TOM MHEHUI
Y4aCTHUKOB, 00CYX1aTh
pe3yNIbTaThl COBMECTHON pabOThI

ITP608

CrocoOHOCTh U YMEHHE
IUTAHUPOBATh U BBHIIOIHATH
XUMHAYECKHI SKCIIEPUMEHT,
MIPOBOJMTH PEAKIIMHA MOHHOTO
oOMeHa, OIpeNeNaTh Cpery
BOJHBIX PacTBOPOB,
KaueCTBEHHBIE PEaKIH Ha
cynbgar-, kapooHar- U XJIOpU-
AQHWOHBI, HA KATHOH aMMOHHS;
pelarh SKCIepUMEHTaIbHbIE
3ama4u 1o TeMaM «Me-Tayutbl» 1
« Hemeran-nb») B
COOTBETCTBHH C TIPAaBUIIAMHU
TEXHUKHU 0€30MaCHOCTH

Pedepar
2 (m. 5.2)




ITP609

CnocoOGHOCTh U yMEHHE
AQHATM3UPOBATH XUMH-UYECKYIO
MH(POPMAIIUIO, TTOJTyYaeMYI0 U3
Pa3HBIX UCTOYHHUKOB (CPEIICTB
MaccoBOW MH(POPMAIUH, CETh
Wurepuer u apyrue)

KontponbsHas pabora
Nel.

Samanus
KP Nel
(n.6.1)

Pasnen 3.CtpoeHue u cBONCTBAa HEOPTraHU

YCCKUX BCUICCTB

Tema3. 1.
Knaccudukarmus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHU4eCKUX
BEIIIECTB

JIP02

CrnocoOHOCTh U TOTOB-HOCTH K
MIPOIOJKEHUIO 00pa30BaHUs U
MOBBIIIE-HUS KBaTH(UKAINHU B
n30paHHO# Ipodheccuo-HaITbHOM
JEATEIILHOCTH

JIPO8

CrocoOHOCTh ¥ 0CO3HA-HUE
[IEHHOCTH HAYYHOM
ACATCIIbHOCTU, TOTOBHOCTD
OCYILECTBIIATH POCKT-HYIO U
HCCIIeIOBATEh-CKYIO
NeSITeIbHOCTh MHUBH Iy aIbHO

U B rpynIe.

MPO8

CriocoOGHOCTH BIIA/IETh
HaBbIKaMU MOJTYYEHHUS
MH(pOpPMALIUU U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIILHO
OCYLIECTBJIATD [TOUCK, AaHAIIU3,
CUCTEMAaTHU3aLUI0 U
MHTEepHpeTauio nHpopMaLuu
Pa3IUYHbBIX BUJIOB U pOpM
IIPEJICTABIICHHUSI

MP09

CrocoOHOCTh BIIAAETh
Pa3IUYHBIMU criocobaMu
OOIIEHMS U B3aUMOJICH-CTBHS,
apryMEeHTHPOBaH-HO BECTH
JTUAJIOT, YMETh CMSTYaTh
KOH(IIUKTHBIE CUTYaIUH,
Pa3BEPHYTO M JOTUYHO M3J1ararb
CBOIO TOUKY 3PEHHUSI C UCTIOIb-
30BaHUEM S3BIKOBBIX CPEJICTB

MP12

CnocoOHOCTh OIEHHBATh
Ka4eCTBO CBOCTO BKJIaJa U
Ka)JIOTO y4aCTHHUKA KOMaH/IbI B
o0IIniA pe3yabTar mo
pa3pabOTaHHBIM KPUTEPHUSIM,
OCYHIGCTBHSITL IIO3UTUBHOC
CTpaTermyecKoe MOBE/ICHUE B
pa3J'H/I'-IHBIX CI/ITyaI_[I/IﬂX,
MPOSIBJIATH TBOPYECTBO U
BOOOpakeHue, OBITh
MHHUIMATUBHBIM

Bompocsl
u
3a/laHus
JUIs
cobeceno
BaHus (1.
5.1,
BOTPOCHI
1-5),
Tema 3.1
Pedepar
5(m.5.2)

Bompoc
bl TECTA
48-62 (.
6.2)
Bomnpoc
Ha
cobecen
OBaHUE
33(m
6.3)




I1P602

CrocoOHOCTE U BiIaJICHUE
CHUCTEMOM XMMHUUYECKUX 3HAHMUI,
KOTOpasi BKJIIO-YaerT:
OCHOBOIIOJIATAI0IINE
MOHATUA(XUMUYECKHUH JICMEHT,
aTroM, JJIEKTPOHHAsI 000I0YKa
aroma, s-, p-, -0-3JeKTpOHHBIE
OopOUTAIA ATOMOB, HOH,
MOJIEKYJa, BAJICHTHOCTb,
ANIEKTPOOT-PUIIATEITLHOCTD,
CTENIEHb OKUCIICHUS,
XUMHYECKast CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBINA
00BEM, KpUCTALTHIECKAS
pemeéT-Ka, TUIbl XUMHUYECKUX
peakiuil (OKUCIUTENBHO -
BOCCTaHOBHTEIIbHBIE, K30- U
IHAOTEPMUYCCKHUE , PEAKIIUN
HMOHHOTO 00OMe-Ha), pacTBOp,
AJEKTPOJIU-ThI, HEAICKTPOJIUTHI,
ANIEKTOPOJIUTHICCKAS
JTUCCOITHAITUS, OKUCITU-TEIIb,
BOCCTaHOBHTEIh, CKOPOCTh
XUMHUYECKOHN peaKInu,
XUMHYECKOE paBHOBECHE,
TEOPHH M 3aKOHBI. Teopus
AIEKTPOITUTUYECKON
JUCCOITUAITAH, TIEPHUOAN-USCKUI
3akoH J[.1. Menneneen, 3aKoH
COXpaHEHUs MacChl.

I1P603

CriocoOHOCTh U yMEHHE
BBISIBJISITH XapaKTepHbIE
IIPU3HAKH U B3aUMOCBS3b
M3Y4YEHHBIX NTOHATHUH,
IIPUMEHSTh COOTBETCTBY-IOIINE
MIOHSATHS IIPU ONUCAHUU
CTPOEHUS U CBOMCTB
HEOPraHUYECKHUX U
OpPraHMYECKUX BEIIECTB U UX
IIPEBPAILICHHUI;

I1P604

CriocoOHOCTb U yMEHHE
WCTIOTF30BaTh HAMMEHO-BaHUS
XUMHUYECKUX COEAMHEHUH 110
HomeHkiarype IUPAC.

I1P609

CriocoOHOCTh U yMEHHE
aHAJM3UPOBATh XUMH-YECKYIO
UH(OPMALIUIO, TOTYIaeMYIO 3
Pa3HbBIX HCTOYHUKOB (CPENCTB
MaccoBOi HHPOpPMALIUH, CETh
Wutepuer u apyrue)

Tema 3.2. dusuxo-
XUMHYECKIE CBOUCTBA

JIP02

CriocoOHOCTbH K MPOA0II-KEHUIO
00pa3oBaHMsI M TIOBBITIICHUS

Bormpocsl
u

Bomnpoc
bI TECTA




HCOPTraHNYCCKUX
BCIICCTB

KBaTMUKAIMKA B ©30paHHON
po-(heCcCHOHALHOM JIesTeNb-
HOCTH

JIPO3

CnocoOHOCTh K HUCIOJIb-
30BAHMIO JOCTHXKEHUM
COBPEMEHHON XUMUYEC-KOU
HayKH1

JIP0O4

CnocoOGHOCTh ¥ TOTOB-HOCTB K
00pa3oBaHUIO U
caM000pa3oBaHUIO Ha
MPOTSDKCHUU BCEH KU3HU

JIPO8

Cr1ocoOHOCTh M OCO3HA-HHE
LIEHHOCTH HAay4YHOM
JIESITENLHOCTH, TOTOB-HOCTh
OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEI0BA-TEIBCKYIO
IEeITEIbHOCTD

MPO03

CrocoOHOCTh ¥ TOTOB-HOCTB K
CaMOCTOSITENIb-HOMY TIOUCKY
METOJIOB PEIICHUS
MPaKTHYECKHX 3aj1ad,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METOO0B ITO3HAHUS

MPO06

CriocoOHOCTb BJIAJIETh HAYYHBIM
THUIIOM MBIIIIJIe-HUS, BIAIETh
Hay4YHOU TEPMUHOJIOTHUEH,
KJIIOUEe-BBIMU MMOHATHSIMU U
METOJaMH

MPO7

CrnocoOHOCTH K MTPOIOIT-KEHHIO
00pa3oBaHUsl U TIOBBIIIICHUS
KBaJIM(HUKa-LUU B U30paHHOM
po-(hecCuoHANBbHOM J1eATeNb-
HOCTHU

I1P603

Crnioco6HOCTH (OPMUPO-BATh
YMCHUS BBIABJIATH XapaKTCPHBIC
IIPpHU3HAKH U B3aNMOCBA3b
M3y4YEeHHBIX TOHSTHH,

I1P604

CriocoOHOCTb U yMEHHE
UCIIOJIb30BaTh HAMMEHO-BaHHSI
XHUMHYECKUX COe-TUHEHUH 10
HoMmeHksa-Type I[UPAC

I1P606

CrocoOHOCTH K BIaJIEHUIO
OCHOBHBIMH METOAAMU
HAYYHOTO TIO3HAHMSI BEIIECTB U
XUMHUYECKUX SIBJIEHUU
(mabmroneHue, U3MepeHue,
SKCIEPUMEHT, MOJIEIMPOBAHNUE)

I1P609

CnocoOHOCTh aHATM3UPOBATH
XUMUYECKYI0 HHPOPMAITHIO

3ajaHus
VIS
cobecelno
BaHus (II.
5.1,
BOTIPOCHI
1-4),
Tema 3.2
Pedepar
4 (m. 5.2)

63-76
(. 6.2)

Bomnpoc
Bl Ha
cobecen
OBaHHE
35-41(
6.3)

Tema 3.3.
Wnentudukanms

JIPO3

CrocoOHOCTB HUCITOIb-30BaTh
JIOCTUKEHUSI COBPEMEHHOM
XUMHUYEC-KOM HAyKH U

Bormpocsl
u
3a1aHUs

Bomnpoc
bI TECTA




HCOPTraHNYCCKUX
BCIICCTB

XHMHYECKHX TEXHOJIOTHI JJIA
TTOBBIIIC-HHA CBOCTO YPOBHSA

JIPO7

CnocoGHOCTh U COBEp-
IIEHCTBOBAHME SI3BIKOBOM U
YUTATEIbCKOU KYJIBTY-PbI KaK
CpEACTBA B3aUMO-JIECUCTBHUS
MEXY JIOAbMH U TTO3HAHUS
MHpA

MPO1

CrnocoOGHOCTh U yMEHHE
CaMOCTOATENLHO (hopMy-
JMPOBATh M aKTYaJIM3U-POBATh
npobiemMy, pac-cMaTpuBaTh €€
BCECTO-POHHE,

MPO03

CocoOHOCTh ¥ TOTOB-HOCTB K
CaMOCTOSITEIIb-HOMY ITOUCKY
METOJIOB PEIICHUS
MPAKTHYECKKX 3aj1ad,

ITP605

CrocoOHOCTb U YMEHHE
YCTaHABIIMBaTh
MPUHAIIEKHOCTh U3yYEHHBIX
HEOPraHUYECKHUX U
OpPraHUYECKHUX BEIIECTB K
OIpeneNEHHBIM KlaccaM U
rpynmnam COeIMHEHUN
XapaKTepU30BaTh UX COCTaB U
BayKHEHIIIEe CBOMCTBA,

ITP608

CrocoOHOCTh ¥ YMEHHE
IJIAaHUPOBATH U BBINIOJIHATH
XUMHUYECKHUI 3KCIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX
BEILECTB IPU HarpPEBaHUH,
MOJIy-4E€HHE dTHIICHA U
HU3yYEHUE €T0 CBOKCTB,
Ka4CCTBCHHBLIC PCAKIINH HA
aJbAETU]Ibl, KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypalus OeIKoB
[IpU HArpPEBAHWM, LIBETHBIE
peakiu OEIKOB;

I1P609

CriocoOHOCTb U yMEHHE
aHAJM3UPOBATh XUMH-YECKYIO
MHPOPMALHNIO, TOTYIaeMYyI0 U3
Pa3HbBIX HCTOYHUKOB (CPEICTB
MaccoBOi HHpOpMALIUH, CETh
WnuTepHer u apyrue)

JUIST
cobeceno
BaHus (II.
5.1,
BOTIPOCHI
1-4),
Tema 3.3

77-101
(. 6.2)

KontponwsHas padora
Ne2.

Samanus
KP No2
(m.6.1)

Pasnen 4. CtpoeHue u cBOMCTBA OpraHuy

CCKHX BCIICCTB

Temad4.1.
Knaccuduxkarus,

JIPO1

CrocoOHOCTE K XUMHUYECKHU
IrPaMOTHOMY TTOBEJICHUIO B
npodeccuoHanbHON AesITeNb-

HOCTH U B OBITY IIpU oOpariie-

Bompocsr
"
3a1aHus
Ui

Bomnpoc
bl TECTA
102-111
(m. 6.2)




CTPOEHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BELECTB

HUHU C XUMHNYCCKHMU BCIIIC-
CTBaMu

JIPO3

CriocoGHOCTh UCIIOIB30BATh
JOCTHKECHUSI COBPEMEHHOU
XUMHMYECKON HAYKH VISl
IIOBBIIIEHNS CBOETO YPOBHS

MPO06

CrocoOHOCTbH BIIaJIETh HAYYHBIM
TUIIOM MBIIJICHUS, BIaI€Th
HAay4YHOU TEPMHUHOJIOTUEH,

MPI11

CriocoOHOCTH BBIOMpATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JIEUCTBUN C yUETOM
O0IIMX UHTEPECOB U
BO3MOKHOCTEM Ka)10r0 WICHa
KOJUIEKTHBA, IPUHUMATh LIEJIN
COBMECTHOM JIEATCIbHOCTH,
OpPraHHU30BbIBATh U
KOOPJIMHUPOBATh IEUCTBUS 1O
€€ TOCTH)KEHUIO: COCTaBIISTh
IIJIaH JACUCTBUH, pacIpeacIATh
pOoJIH C Y4ETOM MHEHUI
Y4aCTHHUKOB, 00CyKIaTh
pe3yJIbTaThl COBMECTHON pabOThI

MP14

Cr1ocoOHOCTE TOCTOSHHO
MOBBIIIAThL CBOU
00pazoBaTebHBIN U
KYIBTYPHBIN YPOBEHb;

I1P602

CriocoOHOCTE M BJIaJICHUE
CHCTEMOM XMMHYECKUX 3HAHHM,
KOTOpasi BKJIFOUaeT
OCHOBOIIOJIAraloII1e MOHSATHS:
YITIEPOIHBIN CKEJIET,
(GyHKIIMOHATBHAS TPYIIA,
pazuKa, u30Mepusl,
TOMOJIOTHYECKUH Psi,
TOMOJIOTH, YIJTIEBOJIOPO/IbI,
KHUCJIOPOJ], a30T-COAEpKallne
COCJIMHHMS, U JIP.

I1P603

CnocoOHOCTb BBISIBISATH
XapakTepHbIC MTPU3HAKHU U
B3aUMOCBS3b U3yYEHHBIX
MOHSITHM,

I1P604

CriocoOHOCTh U yMEHHE

HCIIOJIb30BaTh HOMEHKJIATYpy
IUPAC

I1P612

CnocoOHOCTh UCIOJIb30BaTh
penbepHO TOUEUHYIO CUCTEMY
ob6o3nauenuit JI. bpaiins mis
3aMnyucy XUMHYECKUX GopMyI
JUTSL CIIETIBIX M CITA0OBHUISIIINX
00yJarommxcs

cobeceno
BaHus (II.
5.1,
BOTIPOCHI
1-7),
Tema 4.1

Keiic 3
(m.6.4)

Bomnpoc
Bl Ha
cobecen
OBaHHE
1,2(m
6.3)

Bompoc
Ha
cobecen
OBaHHE

34( 6.3)




Tema 4.2. CBoiicTBa JIP02 CnocoOGHOCTH K MPOOIIKEHHUIO
OpPraHUYECKHUX 00pa30BaHUsI U TTOBBIIICHHS
COEIMHEHUI KBaTM(UKAIMKA B ©30paHHOM
npodeccruoHaIbHON
JESITEIbBHOCTH
MPO02 CriocoOHOCTb BIIAJIETh
HaBBIKAMH y4eOHO-
HCCIIEBATENILCKON U ITPOEKTHOMN
NesITeNIbHOCTH, HaBbIKAMU
paspenieHus mpoodiieM
MP12 CnocoOHOCTE OLIEHUBATH
KauecTBO CBOETO BKJIAJa Bomnpoc
Ka)KI0r0 yYaCTHHKA KOMaH/IbI B Bl TECTA
o0IIHiT pe3yabTar mo 112-123
pa3paboTaHHBIM KPUTEPUSIM, (m. 6.2)
OCYILECTBIIATh O3UTHUBHOE Bompoch! Ketic 4
CTpaTerun4ecKoe MoBe/ICHUE B " (. 6.4)
Pa3TUYHBIX CUTYAIUsX, S
MIPOSIBIISITH TBOPUYECTBO U Bompoc
BOOOpaxxeHue, ObITh f:lggece bl HA
WHUIMATUBHBIM 710 cobecen
I1P606 CriocoOHOCTb BIIAJIETh gaf wa (1. OBaHUE
OCHOBHBIMHU METOAAMU Bor;pocm 40-
HayYHOTO M03HAHMS BELECTB 1 1-8), 43(6.3)
XUMHUYECKHX SIBJICHUIMA Tentn 4.2 Bompoc
(naOnroneHue, U3MepeHUe, bl Ha
HKCIIEPUMEHT, MOJICJIMPOBAHNE); cobecen
I1P609 CrniocobHOCTH chopMUpOBaTH OBaHUE
yMEHHE aHAIU3UPOBATh 3-19(
XUMHAYECKYIO0 HHPOPMAITHIO, 6.3)
MONTy4aeMyI0 U3 Pa3HbIX
HMCTOYHUKOB(CPEICTB MaCCOBOM
unpopmaruu, cetb UHTepHeT 1
JPyrHe);
I1P611 CriocoOHOCTb MPUMEHSTh
3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMUYICCKUX
SIBIICHUH /17151 00YJarOIIUXCsl ¢
OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI;
Tema 4.3. JIPO3 CriocoOHOCTh UCTIONIB30BATh
. Bompocsr
WNnentudukanms JOCTHIKEHHS COBPEMEHHOM " Keiic 5
OpPTaHHYECKHUX XUMHYECKOW HAYKH 1
BEH_[CCTB, UX 3HaYCHHE XUMHYECKHX Tezllionomﬁ L sanamus | (1. 6.4)
Y IPUMCHEHHUE B MTOBBIIICHUS] COOCTBEHHOTO oA Bompoc
OBITOBOH U WHTEJUIEKTYaJIbHOTO Pa3BUTHS B cobeceno | bt Ha
MIPOU3BOJICTBEH- HOM BBIOpaHHOM MpodeccroHanbHON Banus (1. | cobecen
NeATEIbHOCTH MPO03 Croco6HOCTH K caMOCTO- >L, opare
YeJIoBeKa ATEIILHOMY ITIOMCKY METOJIOB 1;0;1 POCHL 139 ’1171_
pelIeHns MPaKTUYECKUX 3a-1ad, T-elxzél 43 ’

MMPUMCHCHUIO PA3JIMYHBIX




croco0O0B pacro3HaBaHUs
OpPraHMYECKUX BEIIECCTB Ha
MIpUMepe aJIbJIerHJI0B, CIIUPTOB,
YIJIEBOJIOB, YKCYCHOW KHCIIOTHI,
OeJiKa | T.I1.) C UCTIOJIb30BAaHHEM
uX (PU3UKO-XMMUYECKHX
CBOMCTB U XapaKTEPHBIX
KauECTBEHHBIX PEAKIUH.

MPO5

CrocoOHOCTh yMETh Iepe-
HOCUTH 3HAHUA B
MO3HABATEILHYIO U
MPAKTUYECKYIO 00JacTu
JKU3HEJCATSIILHOCTH;
HUHTCTPHUPOBATH 3HAHUA U3
Pa3HBIX IPEIMETHBIX 00IacTel;

MPO7

CrocoOHOCTh K MPOJOJIKEHHIO
o0pa3oBaHMsl U  IOBBIIICHUS
KBaMpUKanuu B W30paHHOU
npogeccuoHaIbHON
NESITeIbHOCTH U OOBEKTUBHOE
OCO3HAaHHE POJIM XHUMHYECKUX
KOMIIC-TEHIHI B 3TOM;;

ITP601

CnocoOHOCTH chOpMHUPOBATH
MPEJCTABICHUS: O XUMHUYECKOU
COCTAaBJIAIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI
MHUpA, POJIM XUMHUHU B IO3HAHUHU
SIBJICHUM IPUPOJIBIL, B
(hopMUPOBaHUYU MBILUICHUS U
KYJIBTYPBI JINYHOCTH, €€
(yHKIIMOHATBHOU TPaMoT-
HOCTH, HEOOXOIUMOM I
pelieHust IpakTUYECKUX 3a/1a4 U
9KOJIOTUYECKH 0OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBbIO
Y IPUPOJTHOU cpefie

I1P609

CrniocobHOCTH chopMUpOBaTh
YMCHUS aHAJIU3UPOBATh
XMMHYECKYI0 HH(OpMaIuio,
HOTy4aeMyI0 U3 Pa3HBIX
MCTOYHHUKOB(CPEIICTB MacCOBOI
undopmaruu, cetb uTepHeT 1

JPyrHe);

I1P611

CrocoOHOCTh U YMEHHE
NPUMEHSTH 3HaHHsI 00
OCHOBHBIX JOCTYIIHBIX ME€TOAaX
MIO3HAHMS BEIECTB U
XUMHUYECKUX SIBJIEHUU I
00yJaroIuxcs ¢
OrpaHU4YC€HHBIMHA
BO3MOYKHOCTSIMH 3]I0POBBSI




I1P612

CriocoOHOCTE MCIOJIB30BAaTh
penbe(hHO TOUEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins mist
3aMuCy XUMHYECKHUX (HOPMYIT
IUISA CJIENBIX U CJIa00BUIAIIMX
00yJarommxcst

KontponbHas pabora
No 3.

Samanus
KP Ne3
(m. 6.1)

Pasnen. 5. Kunetnuec

KHC U TCPMOANHAMHWYCCKNUEC 3aKOHOMCPHOCTHU MMPOTCKAHUA XUMU

peakuuii

YCCKHUX

Tema 5.1. Cxopoctb
XUMHUYECKUX PeaKLui.
XuMHUECKOe
paBHOBecue

JIP0O2

CriocoOHOCTh K IPOIOJIKEHUIO
00pa3oBaHMs U MOBBILIE-HUS
KBaJM(UKAIUK B M30paH-HOM
npogeccuoHaIbHON
NESITeIbHOCTH U OObEKTUBHOE
OCO3HAHHUE POJIM XUMUYECKUX
KOMIICTSHITHM B 3TOM;

JIPO3

CHOCOOHOCTbH UCIOJIb30BaTh
JOCTHKEHUSI COBPEMEHHOU
XUMHMYECKON HayKH U
XUMHUYECKHX TEXHOJIOTUHN JJIs1
IIOBBILLIEHUS CBOETO YPOBHS B
npodeccruoHaIbHON
JESTEIIBHOCTH

JIPO8

CrocoOHOCTh OCO3HAHMSA
[IEHHOCTH HAYYHOM
ACATCIIbHOCTHU, TOTOBHOCTH
OCYILECTBIIATh IPOCKTHYIO
HCCIIEIOBATEIBCKYIO
JEeSTeNbHOCTh MHAUBHIyaIbHO

U B IrpyIIe

MPO1

CriocoOHOCTb U yMEHHE
CaMOCTOSITEIILHO
(bopMynupoBaTh 1
aKTyaJIu3upoBaTh MpolIemy,
paccmarpuBarh €€ BCECTOPOHHE,
ONPENeIATh 1IeTN
NeATeNILHOCTH, 33/1aBaTh
napameTpbl U KPUTEPHH UX
JTOCTHXKCHUS, BHOCUTD
KOPPEKTUBBI B ICATEIBHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yJABTATOB IEIISAM, OIICHUBATh
PHCKH TIOCIIEACTBUI
JIeATEILHOCTH

MPO02

CnocoOHOCTh BIIaJICTh
HaBbIKaMH y4eOHO-
HCCIIeI0BaTEIbLCKOM U
MPOEKTHOM JEeSATEIbHOCTH,
HaBBIKAMH pa3pelleHus
npo0em;

Bompocsl
u
3a/laHus
IS
cobeceno
BaHuA (1.
5.1,
BOTIPOCHI
1-11),
Tema 5.1

Bomnpoc
bl TECTA
125-134
(. 6.2)

Keiic 4
(m. 6.4)
Bomnpoc
Bl HA
cobecen
oBaHue2
8-30(m
6.3.)




MPO03

CriocoOHOCTE ¥ TOTOBHOCTH K
CaMOCTOATEILHOMY ITOUCKY
METOJIOB PEIICHUS
MIPAKTUYECKHX 3a]1ad,
MPUMECHCHHIO Pa3IHIHBIX
METOIOB ITO3HAHU

MPO06

CrocoOHOCTbH BIIaJIETh HAYYHBIM
TUIIOM MBIIJICHUS, BIaI€Th
HAay4YHOU TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUAMHU U
METOJaMH

MPO7

CrocoOHOCTh BBIBUTaTh HOBBIE
HJICH, TIpeIjIaraTh
OPUTHHAIILHBIC MTOIXO/IbI U
pelIeHus

MPI11

CriocoOHOCTH BBIOMpATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JIEHCTBHUN C yUETOM
O0IIMX UHTEPECOB U
BO3MOKHOCTEM Ka)10r0 WICHA
KOJUIEKTHBA, IPUHUMATh LIEJIU
COBMECTHOM JICATCILHOCTH,
OpPraHHU30BbIBATh U
KOOPJIAMHUPOBATh IEUCTBUS 11O
€€ TOCTH)KEHUIO: COCTaBIISTh
IIJIaH JACUCTBUH, paclpeaciATh
poJIH ¢ y4ETOM MHEHUI
YYaCTHHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON pabOThI

MP12

CrocoOHOCTh OLICHUBATD
KaueCTBO CBOETO BKJIA/Ia U
Ka)KJIOTO YYaCTHUKA KOMAH/IbI B
o0Imui pe3yabrar 1o
pa3paboTaHHBIM KPUTEPUSIM,
OCYIIECTBIIATH MIO3UTHBHOE
CTpareruveckoe MoBeICHUE B
Pa3IUYHBIX CUTYaIHSIX,
MPOSIBJISITH TBOPYECTBO U
BOOOpakeHue, ObITh
WHHUIMATUBHBIM

MP15

CriocoOHOCTh U yMEHHE JJaBaTh
OLIEHKY HOBBIM CHUTYalHsIM,
BHOCHTb KOPPEKTUBHI B
NeSITeNIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YIBTATOB
LeJIsIM

ITP608

CriocoOHOCTh U yMEHHE
IIJIAHUPOBATh U BBINIOJIHATH
XHUMHUYECKUH IKCTIEPUMEHT
(TpeBpaIeHust OPraHuIeCKUX
BEILIECTB MIPU HarPEBaHUH,
NOJTyYeHHE STHJICHA U H3yYeHHe




€ro CBOMCTB, KAY€CTBECHHEIC
peakuuy Ha aJbIETUIEL,
KpaxMaJl, YKCYCHYIO KHCIIOTY;
JeHarypanus OeJIKoB IpU
HarpeBaHUH, I[BETHHIC PEAKITUU
OCIIKOB;

ITP609

Cnoco6HOCTH (hOPMHPOBATH
YMEHHUS aHAJTN3UPOBATh
XUMHAYECKYIO0 HHPOPMAITHIO,
MOJTy4aeMyI0 U3 Pa3HBIX
HCTOYHUKOB(CPEICTB MacCOBOM
undopmaruu, cetb UHTEpHET U

Apyrue);

Pasnien 6. PactBopbl

Tema 6.1. Iloaarue o
pacTBopax

JIPO1

CriocoOHOCTE U
c(hOpMUPOBAHHOCTH YYBCTBA
TOPJIOCTH U YBKEHUS K
HCTOPHUH H JTOCTHKECHUSIM
OTEYECTBEHHON XMMHUECKOU
HayK{; XUMHUYECKH TPAMOTHOE
MOBEACHHE B
npodeccruoHaIbHON
JEeSTeIbHOCTH U B OBITY NPU
oOpaIieHuu ¢ XUMHUYE€CKUMHU
BEIlIECTBAMH, MaTepuaIaMu 1
mporeccaMu

JIP02

CriocoOHOCTB ¥ TOTOBHOCTB K
IIPOJIOJKEHUI0 00pa30BaHUs U
TIOBBIIICHUS KBATU(UKAINH B
n30paHHON NpodeccnoHaIbHON
NEeSITETbHOCTH U OObEKTUBHOE
OCO3HAHHE POJIM XUMUYECKHX
KOMIIETEHIIMH B 9TOM

JIPO3

CMOCOOHOCTh UCMOJIb30BaTh
JOCTHKEHUS] COBPEMEHHOU
XUMUYECKOHN HayKu U
XUMHAYECKUX TEXHOIOTUHN JIIIs
MIOBBIIIEHUS] COOCTBEHHOT'O
WHTEIJUIEKTYaTbHOTO Pa3BUTHS B
BBIOpaHHOM MpoheccoHaIbHOM
JeSITeTbHOCTH

JIPO5

CrniocobHOCTH chopMUpOBaTh
DKOJIOTHYECKYIO KYJIBTYPY,
MIOHUMATh BIMSHUE COLMATIBHO-
HKOHOMHYECKHX ITPOIIECCOB Ha
COCTOSIHUE IIPUPOJHON U
COITMATILHOM CPEe/Ibl, 0CO3HAHUE
106aJIbHOTO XapakTepa
9KOJIOTHYECKHUX MPpodiieM

Bormpocsr
u
3aIaHUS
TUIS
cobeceno
BaHus (1.
5.1,
BOIIPOCHI
1-4),
Tema 6.1
-6.2

Bomnpoc
26 (m
6.3)




JIPO6

CnocoOGHOCTh K HETIPUSATHIO
JIEWCTBUI, IPUHOCSIINX BPE
OKpYy’Karouien cpese

MPO03

CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTEIILHOMY ITOUCKY
METOJIOB PEIICHHSI
MPAKTUYECKHUX 3a7ad,
HpI/IMeHeHI/IIO pa3J’II/I‘IHbIX
METOJIOB [TO3HAHMS

MP04

CnocoOHOCTE OBJIaACHUEM
BUIAMHU AEATEIBHOCTHU 11O
HOJ'Iy‘-IeHI/IIO HOBOTI'O 3HAHUA

MP14

Cnoco6HOCTH K hopmu-
POBAHMIO ¥ MTPOSBICHUIO
ITUPOKOH IPYIAUIIUN B Pa3HbIX
00J1aCTIX 3HAHUM, [IOCTOSHHO
MOBHIIIATH CBOM
00pazoBaTebHBIN U
KYIBTYPHBIN YPOBEHb;

I1P607

CrocoOHOCTb U YMEHHE
IIPOBOAMTH PACUETHI IO
XUMHAYECKUM (popMmymnam u
YPaBHEHHUSIM XMMUYECKUX
PEAKLHI C UCTIOJIb30BAHUEM
(bu3NYEeCKUX BEJUYHUH,
XapaKTEepPU3YIOLIUX BELECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MAaCCOBOM 10711 PACTBOPEHHOTO
BEIIECTBA, MACChl, 00BEMaA
(HOpMaJbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BELIECTBA,;

I1P610

CrocoOHOCTh U YMEHHE
co0mroaTh mpaBuia
9KOJIOTHYECKH 11eJ1eCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LIEJIAX
COXPaHEHUs CBOETO 3/I0POBBS U
OKPYKAIOLIEH CPEebl;
YUUTBIBATh OMACHOCTh
BO3JICIICTBHS Ha KUBBIC
OpPTraHMU3MBbI ONPEACIEHHBIX
BEUIECTB, IOHUMAs CMBICIT
TIOKa3aTelis MpelenbHON
JIOTTYCTUMON KOHILIEHTPAINH

I1P611

CriocoOHOCTh U yMEHHE
MIPUMEHSTh 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX METO/IaX
MO3HaHUSI BEIECTB U
XMUMHUYECKUX SBICHUN JIIS
00yJarommxcs ¢
OrpaHHMYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI




Tema 6.2.
HccnenoBanue cBOMCTB
pacTBOpOB

JIPO3

CrocoOHOCTE OBJIAAETH
YMEHHEM UCIIOIb30BaTh
JOCTHKCHHST COBPEMEHHOM
XUMHUYECKOM HAyKU U
XUMHYECKHX TEXHOJIOTHUH IS
MTOBBIIICHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHSI B
BBIOpaHHOM PO eCcCHOHAIBHOM
JIeSATeIIbHOCTH;

JIP0O4

CnocoOHOCTh UCITIOJIB30BATh
JTOCTHKEHUSI COBPEMEHHOM
XUMHUYECKOM HAyKU U
XUMUYECKHX TEXHOJIOTUI IS
MTOBBIIICHUS COOCTBEHHOTO
HMHTEJUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM PO eCcCHOHAIBHOM
JEATEIbHOCTH

MPO02

CriocoOHOCTE BIAJCTh
HaBbIKaMU y4eOHO-
HCCIICIOBaTCIILCKOM 1
MIPOCKTHOM JESITEIIbHOCTH,
HaBBIKAMU Pa3peIICHUS
npo0iem;

MPO7

CrocoOHOCTh BBIIBUTaTh HOBBIE
UJICH, IIpeIjIaraTh
OPUTHHAIILHBIC ITOIXO/IBI U
pelIeHus

I1P607

CriocoOHOCTb U YMEHHE
IPOBOAMTH PACUETHI IO
XUMHUYECKUM (popmynam u
YPaBHEHHMSIM XMMUYECKUX
pPEAKIHI C UCTIOJIH30BAHUEM
(U3NYECKUX BETUYHUH,
XapaKTEepPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, 00béMa (HOpMalIbHbIE
YCJIOBHS) Ta30B, KOJMUYECTBA
BEIIIECTBA; MCIIOJB30BATh
CHCTEMHbIE XUMUYECKHUE 3HAHUS
TUTSL IPUHSITHS PEIICHUH B
KOHKPETHBIX )KM3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

I1P609

CnocoOHOCTH GOpMUPOBATH
YMEHUS aHaJIU3UPOBATh
XUMHUYECKYI0 HHPOpMAITHIO,
MOJIy4aeMyI0 U3 pa3HbIX
HMCTOYHHUKOB(CPEJCTB MaCCOBOM
uHpopmanuu, cetb IHTEepHET 1

ApyTue);

I1P610

CrocoOHOCTh U yMEHHE
coOT0/1aTh MpaBuiia

Bompocsl
u
3a/laHus
JUIs
cobeceno
BaHus (II.
5.1,
BOTIPOCHI
1-4),
Tema 6.1
-6.2
Pedepar
3(m.5.2)

Bomnpoc
bl TECTa
135-139
(m. 6.2)
Ketic 4
(. 6.4)




9KOJIOTHYECKH 11eJ1IeCO000pa3HOrO
MOBEJICHUS B OBITY U TPYIOBOM
JEeATEIbHOCTH B LEJSIX
COXpPaHEHMS CBOETO 30POBbS U
OKpYXarolen Cpeibl;
YUYUTBIBATH OIMIACHOCTDH
BO3JICHCTBHS HA KUBbBIE
OpraHnu3MBbI OHpelleJIéHHBIX
BELLECTB, IOHUMAasi CMBICI
roKa3aress NpeaeabHON
JIOYCTUMOM KOHIIEHTpaIuu

I1P611

CriocoOHOCTB U YMEHHE
IPUMEHSATH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX METOJaX
MO3HAHMS BEIECTB U
XUMHAYECKHUX SBICHUH JUIs
00yYarommxcs ¢
OTpaHUYECHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

Paznen 7. Xumus B ObITy

u HpOI/I3BOIICTB€HHOI>'I JACATCIIBHOCTH YCJIOBCKA

Tema 7.1. Xumus B
OBITY H
MTPOM3BOICTBCHHOM
JIeITEIbHOCTH
yeJIoBeKa

JIPO1

Cr1ocoOHOCTE U
c(hopMHPOBAHHOCTH YYyBCTBA
TOPJIOCTH U YBKEHUS K
HCTOPUH U JTIOCTUKECHUSIM
OTEUYECTBEHHON XMMHUECKOU
HayKH; XUMHUYECKH IPaMOTHOE
MOBEACHHE B
npodeccrnoHaIbHON
JESITeIbHOCTH U B OBITY NIPU
oOpaleHuu ¢ XUMHUYEeCKUMHU
BEIIECTBAMH, MaTepuaIaMu
rporeccaMu

JIP02

CnocoOHOCTh ¥ TOTOBHOCTb K
MIPOJIOJKEHUIO0 00pa30BaHUS U
MOBBIIIEHUS KBaTU(PUKAIIUU B
n30paHHOM IpodecCHoHATbHON
JEeSTeNIbHOCTH U OOBEKTUBHOE
OCO3HAaHHC POJIN XUMHYCCKUX
KOMITETEHIIUI B 9TOM

JIP0O4

CnocoOGHOCTh ¥ TOTOBHOCTD U
CocoOHOCTh K 00Pa30BaHMIO U
caM000pa30BaHUIO Ha
MPOTSDKCHUU BCEH KU3HU

MPO02

CrocoOHOCTh BIIAAETh
HaBbIKaMH y4eOHO-HCCTIe10-
HUCCIIEN0BATEILCKOU U
MIPOEKTHOM JIeATENhHOCTH,
HaBBIKaMHU pa3pelIeHUs
pobiem;

MP04

CrocoOHOCTh BIIAAETh BHIA-MU
JESTELHOCTH 110 TIOTYYCHHIO
HOBOT'O 3HaHHAA, €TI0

Bompocsr
U
3a/IaHus
TUIS
cobeceno
BaHus (1.
5.1,
BOTPOCHI
1-8),
Tema 7.1
Pedepar
6, 7 (1.
5.2)

Bomnpoc
Bl Ha
cobecen
oBaHne4
3-45(
6.3)




MHTEPIIPETAIHH,
peoOpa3oBaHuUIo U
MPUMEHEHHIO B PA3IMYHBIX
y“IGGHBIX CUTyallusiaXx, B TOM
YHCIIe TIPU CO3MaHUU YUCOHBIX U
COIIMAJIBHBIX ITPOCKTOB,

MPO5

CHocoOHOCTh U yMEHHE
NEPCHOCUTD 3HAHUA B
MO3HABATEILHYIO U
MPAKTUYECKYIO 00JacTu
JKU3HECATSIILHOCTH;
HUHTCTPHUPOBATH 3HAHUA U3
Pa3HBIX IPEIMETHBIX o0acTen

MPO8

CrocoOHOCTh BJIAAETh
HaBBIKaMH MOJTYYCHHS
nH(POPMALIUU U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSTCIIBHO
OCYIICCTBIIATH MTOUCK, AaHATTU3,
CHUCTEMATH3ALIHIO U
MHTEPIpPETAIHIO HHPOPMALIUU
Pa3IUYHBIX BUIOB M (popM
TIPEICTABICHHUS

MP09

CnocoOHOCTH BIIAJIETh
pa3IMYHBIMH CIOCO0aMU
OOIICHUS ¥ B3aUMOJICHCTBUS

MP12

CrocoOHOCTh OLIEHUBATh
KaueCTBO CBOETO BKJIAJa U
Ka)KJIOTO YYaCTHUKA KOMaH/IbI B
OOIIMi pe3ysbTar Mo
pa3paboTaHHBIM KPUTEPUSIM,
OCYIIECTBIIATH TO3UTHBHOE
CTpaTeruveckoe MoBeICHUE B
pa3IMYHBIX CUTYAIIUSX,
MPOSIBIISITH TBOPYECTBO U
BOOOpakeHUe, ObITH
WHUIIMATHBHBIM

MP16

CriocoOHOCTh MOHMMATh CBOE
HMOIIMOHAIBHOE  CO-CTOSTHHE,
BUJIETh HAIpaBJICHUS Pa3BUTHUSA
COOCTBEHHOW  3MOIMOHAIILHOM
cdepsl, ObITh YBEpEHHBIM B ce0e;

MP17

CriocoOHOCTE K SMIIaTUH,
BKJIIOYAIOIIECH CITOCOOHOCTD
[TOHUMAaTh SMOIIMOHAILHOE
COCTOSIHUE JIPYTUX

MP18

CHOCOOHOCTh MPUHUMATH ceOs,
MOHUMAsi CBOM HEAOCTATKU U
JIOCTOMHCTBA, IPUHUMATH
MOTHUBBI U apTyMEHTBI APYTUX
JIFOJIEH TPU aHAJTU3€
Pe3YJIbTaTOB JIEATENbHOCTH,
MPU3HABATH CBOE MPABO U MPABO




JIPYTHUX JIIOACH Ha OITHOKH,
pa3BUBaTh CIOCOOHOCTH
MMOHUMATh MUP C TTO3UIUH
JPYroro 4eoBeKa

I1P602

CHUMBOJIMYCCKHH SI3bIK XUMUH,
(haKkTOMOrNYEeCKre CBEICHUS O
CBOMCTBAX, COCTaBE, MOIY4YCHUS
1 0€30MacCHOM MCTOJIb30BaHUU
BRKHEUIINX HEOPTAHUYCCKHUX U
OpPraHU4YCCKUX BCUICCTB B 6LITy
Y TIPAKTHYECKOM JICATEIIbHOCTH
YeIIoBeKa

ITP606

CnocoOHOCTh U BIaJIcHHUE
OCHOBHBIMH METOAAMU
HAy4YHOT'O TIO3HAHMSI BEILIECTB U
XUMHUYECKUX SIBIICHUN
(HabmrofeHue, M3MEPEHHUE,
SKCIIEPUMEHT, MOJICTTUPOBAHHME)

I1P609

CrocoOHOCTh ¥ YMEHHE
aAHATM3UPOBATh XUMHYECKYIO
WH(POPMAIIUIO, TTOJTy4aeMYIO U3
Pa3HBIX UCTOYHHUKOB (CPEIICTB
MaccoBOW MH(POPMAIUH, CETh
Wurtepuer u apyrue)

I1P611

CriocoOHOCTb U yMEHHE
MIPUMEHSTH 3HaHUsI 00
OCHOBHBIX JJOCTYITHBIX METO/IaX
MTO3HAHUS BEIIECTB U
XMUMHUYECKUX SBICHUN JUIS
00yJarommxcs ¢
OrpaHUYEHHBIMU
BO3MOXHOCTSIMH 3JJOPOBBSI

I1P612

CrocoOHOCTh HCITOTH30BATh
penbepHO TOUEUHYIO CUCTEMY
ob6o3nauenuit JI. bpaiins mis
3aMnucu XUMHUYECKUX hopMyI
JUTSL CJICTIBIX M CITA0O0BHUISIIUX
00y4arommxcs

3.2 Cpe)ICTBa, NMPUMCEHACMBIC 1JIsI OICHKH YPOBHS HpaKTl/I‘{eCKOﬁ NMOATOTOBKH

Kparkoe Kon pesynbrara [Toka3arens oBnaneHus HaumenoBanue
HaWMEHOBaHUE 00yueHust pe3ynbTaramMu 00y4deHus OLIEHOYHOTO
pazzaena (Momyns) / CpelcTBa U
TEeMBI TIpeIMETa MIpe/ICTaBICHNE
ero B ®OC
Texymui
KOHTPOJIb
Paznen 1. OCHOBBI CTpOEHUS BEIIECTBA \
Tema 1.1 CrnocoOHOCTH 0CO3HABaTh CBOU
IIpaxTrueckas

IIpaxTHueckoe
3a"sTue Ne 1

JIP02

KOHCTUTYLIMOHHBIE ITpaBa U
00513aHHOCTH, YBO)KEHUE 3aKOHA

pabora Nel (1.5.4)




1 TIpa-Bomopsiaka B uHQpopma-
IIMOHHOU cdepe

JIP0O4

Cnoco6HOCTh c(hOpMHPOBATH
HPABCTBECHHOE CO3HAHME,
STHUYECKOTO MOBEACHHUS C
HCIIOJIb30BAaHUEM
nH(pOpMaAITMOHHO-
KOMMYHUKAI[UOHHBIX
TEXHOJIOTU

MPO03

CnocoOGHOCTh CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIC
3a/1aun B 00pa3oBarebHOU
JESITeTbHOCTH U YKU3HEHHBIX
CUTYAIHSIX JUIS PEIICHUS
WH(POPMAIIMOHHBIX 3a/1a4

I1P602

CriocoOHOCTE BIAJETh CUCTEMOM
XUMHYECKHX 3HaHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIAraloIne
MOHATHI(XUMUYECCKHUI 3JIEMEHT,
aTroM, JICKTPOHHASI 000I0YKa
aroma, s-, p-, -0-3JeKTpOHHBIE
opOuTaIu aTOMOB, HOH,
MOJICKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHIIATEIIEHOCTD,
CTEIICHb OKHUCIICHUS,
XUMHUYCCKaA CBA3b

Tema 1.2
[IpakTrnueckoe
3ausatue Noe 2

JIPO1

CnocoOHOCTh GOpMUPOBATH
9YBCTBO TOPAOCTH U YBAKCHHUS K
HCTOPUH U TOCTHKEHUSIM
OT€YECTBEHHON XUMUYECKON
HayK{; XUMHUYECKH TPaMOTHOE
MOBEJICHUE B
npodeccruoHanbHON
JESATSIILHOCTH U B OBITY IPU
o0palleHuu ¢ XUMUIECKUMHU
BEII[ECTBAMH, MaTepHUaIaMu U
MPOLIECCAMU;

JIPO4

CnocoOGHOCTh ¥ TOTOBHOCTh K
00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUU BCEH KHU3HU;

MP04

CrocoOHOCTh OBJIaJETH BUAAMU
JESTEIbHOCTH 110 TOTYYSHHIO
HOBOTO 3HAHUS

MPO06

Crioco6HOCTH (POPMUPOBAHUS
HAYYHOTI'O THIIa MBIIIJICHUA

MP11

CnocoOHOCTh BBIOMpATh
TEMaTHUKY U METOJIbI COBMECTHBIX
JEUCTBUIM C YIETOM OOIINX
HWHTEPECOB U BOZMOXKHOCTEM
Ka)KJI0T0 YjIeHa KOJUIEKTHBA,
MIPUHUMATH 11e]I1 COBMECTHOMN

IIpaxTrueckas
pabora Ne2 (1.5.4)




NESATEIIbHOCTH, OPTaHU30BbIBATH
U KOOPIMHUPOBATh JEHCTBUS 1O
€€ TOCTH)KEHHUIO: COCTaBIISATh
IIJIaH JACUCTBUH, paclpenciaTh
PO C y4ETOM MHEHUI
YYaCTHHUKOB, 00CyK1aTh
pe3yJIbTaThl COBMECTHON pabOThI

I1P603

CrocoOHOCThH BBISIBISITh
XapaKTePHbIC TPU3HAKH H
B3aMMOCBSI3b N3YYEHHBIX
TIOHSTHMN

Pasnen 2. Xumnuueckue peakuuu

Tema 2.1 JIP02
[IpakTrueckoe
3aggarue Ne 3-4

CrocoOHOCTh M TOTOBHOCTH K
MPOIOJKEHUIO 00pa3oBaHUs U
TIOBBIIICHUS KBATU(UKAINH B
n30paHHO# PO ECCUOHATEHOM
NESITeIbHOCTH U 00BEKTUBHOE
OCO3HAaHHC POJIM XUMHUYCCKUX
KOMIICTCHIIUI B 9TOM

JIPO3

CriocoOHOCTh UCTIONb30BATh
JOCTH)KEHUSI COBPEMEHHOM
XUMHUYECKON HAyKU U
XUMHUYECKUX TEXHOIOTUH JUIs
MTOBBIIICHUSI COOCTBEHHOTO
UHTEJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPO(heCcCHOHAIBHOM
JeSITeIbHOCTH

JIP0O4

CnocoOGHOCTh ¥ TOTOB-HOCTh K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha
MIPOTSHKEHUU BCEH )KU3HU

MP04

CrocoOHOCTh BIIaZ€Th BUAAMU
JESTENbHOCTH 110 TIOTYYSHHIO
HOBOI'O 3HaHH, €TI0
WHTEpIpETAIHH,
npeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3TUYHBIX
y‘~I€6HI)IX CI/ITyaIII/Ile, B TOM
YyClie TIPU CO3/1aHUU YYEOHBIX U
COIIUAJIBHBIX HpOGKTOB

MPO5

CrocoOHOCTb U yMEHHE
NEPCHOCUTD 3HAHUA B
MIO3HABATENIEHYIO U
MpaKTHYECKyIo o0nacTu
KHU3HEACATECIBHOCTH;
HUHTCTPHUPOBATb 3HAHHUA U3
pa3HBIX MPEIMETHBIX 00JIacTe

ITP605

CriocoOHOCTh U yMEHHE
YCTaHaBJIMBAaTh IPUHAAJTICIKHOCTD
M3y4YCHHBIX HEOPTaHUYECKUX U
OpPraHN4Y€CKUX BEIICCTB K
OIpeAeEHHBIM KJIaCCaM H

IIpaxTrueckas
pabora Ne3-4
(n.5.4)




rpyImnam COeIuHEHHI
XapaKTepU30BaTh UX COCTaB U
BaKHEHIIINE CBOMCTBA;
ONPEIEIATh BUBI XUMUYECKUX
cBsizel (KOoBaJIeHTHAsI, MOHHAs,
MeTaJNIn4YecKasi, BOAO-PO/IHAsA)),
THUIIBI KPUCTATTUYECKUX
PELIETOK BEUIECTB;
KJ1acCU(UIUPOBATh XUMHUUECKHE
peakiuu

ITP606

CnocoOHOCTH U BlaJICHHE
OCHOBHBIMHM METOAAMH HAYyYHOTO
MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI
(HabmrofeHue, M3MEpPEHHUE,
SKCIIEPUMEHT, MOJICTTUPOBAHHKE)

I1P607

CrocoOHOCTh ¥ YMEHHE
IIPOBOAUTH PACUETHI 110
XUMHUYECKUM (popmynam u
YPaBHEHUSM XUMHYECKHIX
peakuuii ¢ UCIOIb30BaHUEM
(M3HYECKHUX BEIIMYMH,
XapaKTEePHU3YIOIIUX BEIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00béMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJINUECTBA
BEIIIECTBA; HCIOJIb30BATh
CHCTEMHBIC XUMUYECKHUE 3HAHHS
JUIS IPUHSTHS PEIIeHUl B
KOHKPETHBIX KU3HEHHBIX
CUTYAIIUIX, CBI3aHHBIX C
BENIECTBAMH M UX MPUMEHEHHEM

I1P610

CrocoOHOCTb U yMEHHE
coOJro1aTh MpaBuiia
HKOJIOTHYECKH 11eTIecO00pa3HOro
TOBEJICHUS B OBITY M TPYJOBOM
JeSITENLHOCTH B IEIISIX
COXpaHEHUsI CBOETO 3/I0POBbS U
OKpYXarolel Cpelibl; yYUThIBATh
OIIaCHOCTH BO3JICUCTBHS HA
YKUBBIE OpraHU3Mbl
OITPENIEIIEHHBIX BEUIECCTB,
MOHUMAs CMBICJ TTOKa3aTes
MpEeaEIbHON JOMYCTUMOMN
KOHIEHTpAaIuu

I1P611

CrocoOHOCTh U YMEHHE
MPUMEHSATH 3HaHUS 00 OCHOBHBIX
AOCTYIIHBIX MCTOJaX MO3HAHUIA
BEIIECTB M XUMHUECKUX SBJICHUN
JUTsT OOYYaIOIIUXCS C
OTpaHUYEHHBIMU
BO3MOKHOCTIAMHU 300POBbS




Tema 2.2
IIpakTrueckoe
3austue Ne 5

JIPO3

CnocoOHOCTh UCTIOIb30BAThH
JOCTHKECHUS! COBPEMEHHOU
XUMHYECKON HayKu U
XUMHYECKUX TEXHOJIOTUH JIJIst
MOBBILIEHUS COOCTBEHHOTO
WMHTEJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPodheCcCHOHATBLHOMN
JIESITEIIbHOCTH

JIPO4

CriocoGHOCTh ¥ TOTOBHOCTD K
00pa30BaHUIO U
camM000pa30BaHUIO HA
IIPOTSKEHNUU BCEH KU3HU

JIPO8

CriocoOHOCTh OCO3HAHUS
LIEHHOCTH HAay4YHOU
JEATEIIBHOCTH, TOTOBHOCTD
OCYILECTBIIATH IPOEKTHYIO U
HCCIIE0BATENBCKYIO
JEATEIbHOCTh UHIUBUIYAJIBHO U

B Ipynie

MPO02

CriocoOHOCTE BIAJCTh
HaBbIKaMU y4eOHO-
HCCIICIOBaTCIILCKOM U
MIPOCKTHOM ESITEIIbHOCTH,
HaBbIKaMH pa3pelieHus npooieM

MP09

CnocoOHOCTH BIIAJIETh
Pa3IMYHBIMHU CIIOCOOaMU
OOIIEHUS ¥ B3aUMO/ICHCTBUS,
apryMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMATYaTh
KOH(JIUKTHBIC CUTYAITUH,
Pa3BEPHYTO U JOTHYHO H3Jararh
CBOIO TOUKY 3PCHHS C
WCIIONIb30BAaHUEM SI3BIKOBBIX
Cpe/CTB

MP11

CriocoOGHOCTh BBIOMpATh
TEMaTHUKY U METOJIbl COBMECTHBIX
nelcTBUl ¢ yu€ToM 00X
WHTEPECOB U BO3MOKHOCTEMN
Ka)KJ0r0 4I€Ha KOJUIEKTUBA,
IIPUHUMATh L€ COBMECTHOU
JESATEIbHOCTH, OPTaHU30BbIBATh
1 KOOPJIMHUPOBATh JEHCTBUS 1O
€€ TOCTH)KEHHUIO: COCTaBIISITh
IIJIaH JACVCTBUH, paclpeaeaTh
poJin ¢ y4€TOM MHEHUH
Y4aCTHUKOB, 00CYX1aTh
pe3yNIbTaThl COBMECTHON pabOTHI

I1P608

CrocoOHOCTh U YMEHHE
TUTAHUPOBATh U BBHIOJIHATH
XUMHYECKUH OKCIICPUMEHT
(peBpalleHus: OpraHudeCcKUx
BEIIECTB IIPU HarpeBaHUH,

[IpakTnueckas
pabota Ne5 (1.5.4)




MOJTy4YEHUE 3TUJICHA U U3yYEHUE
€ro CBOMCTB, KAY€CTBECHHEIC
peaKklny Ha allbJeTUIbL,
KpaxMa, yKCyCHYIO KHCIIOTY;
JeHarypanus OeJIKoB MpU
HarpeBaHUU, LIBETHBIC PEaKIIUU
O€IIKOB; MPOBOAUTDH PEAKIIUU
HMOHHOT0 0OMEHa, OIPEEIATh
Cpely BOJIHBIX PacTBOPOB,
KaueCTBEHHBIC PEaKIH Ha
cynbdar-, KapOOHAT- U XJIOPH/I-
AQHMOHBI, HA KATHOH aMMOHUS;
pelIaTh SKCIepuMeHTalbHbIE
3a7a4u 1o reMam «Metauib» 1
« Hemeranne») B COOTBETCTBUH
C MpaBUJIAMH TEXHUKU
0€301acCHOCTH IPH OOPAIECHUH ,
BEIIECTBAMH U J1A00PaTOPHBIM
000opyIoBaHUEM; IPEACTABISATh
pe3yabTaThl XUMHUECKOTO
SKCIEPUMEHTA B (hopMe 3aIucu
ypaBHEHUN COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHpPOBATH
BBIBOJIbI HA OCHOBE 3THUX
pe3yNbTaToB

I1P609

CrocoOHOCTb U YMEHHE
aHaJIM3UPOBATh XUMUYECKYIO
UH(POPMALUIO, TTOJTyYaeMyo U3
pa3HbIX HCTOYHUKOB (CPECTB
MaccoBOM MH(pOpMaIINH, CETh
WuTepHer u apyrue)

Pa3nes 3.CTpoeHue u CBOiicTBA HEOPraHU4eCKUX BelleCTB

Tema 3.1
[IpakTrueckoe
3ausatue Ne 6

JIP02

CnocoOHOCTh ¥ TOTOBHOCTb K
MIPOJIOJKEHUIO0 00pa30BaHUS 1
MOBBIIIEHUS KBaTU(PUKAIIUU B
n30paHHOM IpodecCHoHaATbHON
NEeSTeIbHOCTH U OOBEKTUBHOE
OCO3HAaHHC POJIM XUMHYCCKUX
KOMITETEHIIUI B 9TOM

JIPO8

CrocoOHOCTh ¥ OCO3HAHHUE
[IEHHOCTH HayYHOUH
ACATCIIbHOCTHU, TOTOBHOCTH
OCYIIECTBIIATH MTPOECKTHYIO U
HCCIIEIOBATEITBCKYIO
NEeSTeNbHOCTh HHINBUYaTIbHO U

B Irpynie

MPO8

Cr1ocoOHOCTD BIAJETh
HaBbIKAMH HOJ'Iy‘IeHI/IH
MHGOPMAIIUU U3 UCTOYHUKOB
PasHBIX TUIIOB, CAMOCTOSTEILHO
OCYILIECTRIIATH TIOUCK, aHAJIH3,
CUCTEMATHU3ALINIO U

[TpakTnueckas
pabota Ne6 (1.5.4)




HHTEpIpeTaio HHPOpMaIHH
pa3NUYHBIX BUIOB U GOpM
MIPEACTABICHUS

MP09

CnocoOHOCTh BIIAJIETh
Pa3IMYHBIMH CTIOCO0aAMU
OOIIIeHHUs U B3aUMOJICHCTBHS,
apryMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMSATYaTh
KOH(JIMKTHBIC CUTYAIlUH,
Pa3BEPHYTO U JIOTUYHO U3JIararb
CBOIO TOUYKY 3PEHUS C
HCIIOJIb30BAaHUEM S3BIKOBBIX
CpEJCTB

I1P602

CriocoOHOCTH U BIIaZICHUE
CUCTEMOM XMMHUYECKUX 3HAHHM,
KOTOpasi BKJIIOYAET:
OCHOBOTOJIAraroime
MOHATHUSI(XUMUYECKHI 2JIEMEHT,
aTroM, AJIEKTPOHHAsI 000I0UKa
aroma, s-, p-, -0-3JeKTpOHHBIC
opOHTalId aTOMOB, HOH,
MOJIEKYJ1a, BaJIECHTHOCTb,
ANIEKTPOOTPULIATEILHOCTD,
CTENEHb OKUCIICHMUS,
XUMHYECKas CBSA3b, MOJIb,
MOJISIPHAsI Macca, MOJISIPHBIN
00BEM, YITIEPOAHBIN CKEIeT,
(byHKIMOHATBHAS TPYIITIA,
paauKal, u3oMepus,
TOMOJIOTUYECKUH psiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOI- U
a30TCO/IEPIKALIUE COSTMHEHMS,
OMOJIOTMYECKH aKTUBHBIE
BelecTBa(YIJIEBOIbI, JKUPHI,
0eJKu), MOHOMED, TIOTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COEIMHEHMS, KpUCTaIINYeCKas
peIéTKa, TUIBI XMMHUYECKHUX
peakuuii (OKMCIUTENBHO -
BOCCTaHOBMTEJIBHBIE, DK30- U
SHAOTEPMUYECKHUE , pEaKLIUU
HMOHHOro 0OMeHa), pacTBOD,
ANIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
IIEKTOPOJINTUYECKAS
JUCCOLMAINS, OKMCITUTEb,
BOCCTaHOBMTEIb, CKOPOCTh
XUMHYECKON peakinu
XUMHUYECKOE PAaBHOBECHE),
TEOPUU 1 3aKOHBI(Teopus
XUMHYECKOTO CTPOCHHUS
OpraHn4ecKux BemecTs A, M,




Bbytneposa, Teopust
3IEKTPOIUTUIECKON
JMCCOLUAIIUH, TIEPUOIUECKUIMA
3akoH J[.1. Menpeneen, 3aKoH
COXpaHEHHs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU,
(haKkTONOTNYECKUE CBEICHUS O
CBOMCTBax, COCTaBe, MOTYYCHHUS
1 0€30MacCHOM MCHOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX U
OpPraHUYECKHUX BEIICCTB B OBITY
Y IPAKTUYECKOM e TEIIbHOCTH
YeJI0BeKa

I1P603

CnocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTEpHbIE
MIPU3HAKU U B3aUMOCBS3b
M3YYCHHBIX TOHSATUHN, TPUMEHSTh
COOTBETCTBYIOILLME TOHATHUS [IPU
OIMCAHUU CTPOCHUS U CBOWCTB
HEOPraHUYECKUX U
OpPraHNYECKHUX BEIIECTB U UX
MpEBpAICHUI; BbISBIATh
B3aMMOCBA3b XMMUYECKHUX
3HaHUH C MOHATUIMHU U
MIPEJICTABICHUSMU JPYTUX
€CTECTBEHHOHAYYHbIX
IIPEAMETOB

I1P604

CrocoOHOCTh ¥ YMEHHE
HCIIOJI30BaTh HAMMECHOBAHHUS
XUMHYECKMX COCTUHEHUI
MEKIYHApOJIHOTO COr03a
TEOPETUUYECKON U MPUKIIATHON
XMMHH U TPUBHAJIbHBIE HA3BaHUSA
BOKHEHIINX BElIECTB(ITUIIEH,
aleTUJICH, IIULEePUH, (GEeHOII,
(dbopMmanberu, ykcycHas
KHUCJI0Ta, NIMIUH, YTapHbIX a3,
YITIEKUCIIBINA a3, aMMHUAK,
raméHHas U3BeCTh, HerameHas
HU3BECTh, MUThEBAs COAa U
JPYTHX), COCTABIATH (YOPMYIIbI
HEOPraHWYECKUX U
OpraHNYeCKHUX BEIIECTB,
YPaBHEHUS XUMHYECKUX
peakIuii, OOBSICHATH UX CMBICT;
MOATBEPKAATh XapaKTEPHbIE
XUMHUYECKHE CBOVCTBA BEIIECTB
COOTBETCTBYIOILIMMU
SKCIEPUMEHTAMU U 3aIUCIMU
YPaBHEHUHN peakLUi




ITP609

CnocoOGHOCTh U yMEHHE
aAHATM3UPOBATH XUMHYECKYIO
MH(POPMAILIUIO, TTOJIYy4aeMYIO U3
Pa3HBIX UCTOYHHUKOB (CPEIICTB
MaccoBOW MH(POPMAIUH, CETh
Wurepuer u apyrue)

Tema 3.2
IIpakTrueckoe
3ausatue No 7

JIP02

CrocoOHOCTh K MPOJOIKCHUIO
00pa30BaHUsI U TTOBBIIICHUS
KB (UK B ©30paHHON
npodeccruoHaIbHON
NEeSITeTbHOCTH U 0ObEKTUBHOE
OCO3HAHHE POJIH XUMHYECKHIX
KOMIICTCHIIUH B 9TOM;

JIPO3

CnocoOHOCTh YMETh
HCIOJIb30BaTh JOCTHKEHUS
COBPEMEHHON XUMUYECKOU
HayK{ U XUMHYECKUX
TEXHOJIOTHH IS TTOBBIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPOGheCcCHOHATBLHOMN
NeSTCIIbHOCTH;

JIPO4

CriocoGHOCTh ¥ TOTOBHOCTD K
00pa3oBaHUIO U
caM000pa30BaHUIO HA
IIPOTSKEHNUN BCEH JKU3HU

JIPO8

CriocoOHOCTb U OCO3HAHUE
LIEHHOCTH HAay4YHOU
JESATEIIBHOCTH, TOTOBHOCTD
OCYILECTBIATH POEKTHYIO U
HCCIIEI0BATENBCKYIO
JEATEIbHOCTh UHINBUIYAJIBHO U

B Ipynie

MPO03

CIIOCOOHOCTHL U TOTOBHOCTE K
CaMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUS
MPaKTHYECKHX 3a]1ad,
HpI/IMeHeHI/IIO pa3J'H/I‘-IHI)IX
METO/IOB ITO3HAHMS

MPO06

CriocoOHOCTB BJIaJIETh HAYYHBIM
TUIIOM MBIILIJIEHMS], BIAJIETh
Hay4YHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU TIOHATHUAMHU U
METOJaMH

MPO7

CnocoOHOCTh BBIIBUTATH HOBBIE
WJIeH, IpeJIIararb
OPUTMHAJIbHBIE TTOAXOIbI U
peLIeHUs

I1P603

CnocoOHOCTBH OopMHUPO-BaTh
YMEHUS BBISBIATH XapaKTepHbIE
IIPpHU3HAKHU U B3aNMOCBA3b
M3YYCHHBIX TOHSATHH

[IpakTrueckas
pabora Ne7 (1.5.4)




I1P604

CnocoOGHOCTh U yMEHHE
KCIIOJIb30BaTh HAMMEHOBAHUS
XUMHYECKHX COeIMHEHUN
MexayHapoaHoro coroza [UPAC,
MOJATBEPKIATh XapaKTepPHbIE
XMMHYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOLUIUMU
JKCIIEPUMEHTAMH U 3aITUCSIMU
YpaBHEHUH peakiui

ITP606

CriocoOHOCTh M BJIaJICHUC
OCHOBHBIMH METOJIaMH HAy4HOTO
IIO3HAHUA BECIICCTB U
XUMUYCCKHX SBIICHUM
(mabmrogeHue, U3MEpEeHMeE,
9KCIIEPUMEHT, MOJICIMPOBAHKE)

I1P609

CriocobHOCTH (POPMUPO-BATh
YMEHHUE aHAJIU3H-POBATh
XUMHUYECKYI0 HHPOPMAIHIO

Tema 3.3
[IpakTrnueckoe
s3ausatue Ne 8

JIPO3

CIIOCOOHOCTH HCIOJIb30BaTh
JOCTHKEHUSI COBPEMEHHOU
XUMHYECKON HayKu U
XUMHAYECKUX TEXHOJIOTHUHN IS
MOBBILIEHUS] COOCTBEHHOTO
MHTEIJUICKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPOheCcCHOHATBLHOMN
JEeSITeTbHOCTH

JIPO7

Cr1ocoOHOCTB U
COBEPUICHCTBOBAHUE SA3bIKOBOM U
YUTATEJIbCKON KYJIBTYPhI KakK
CpeACTBa B3aUMOJCHCTBUSA
MEXKY JIOAbMU U TTO3HAHUS
MHpA

MPO1

CrocoOHOCTh U yMEHHE
CaMOCTOSITEITLHO
(bopMynupoBaTh 1
aKTyaJIu3upoBaTh MpoOIemy,
paccmarpuBarh €€ BCECTOPOHHE,
ONPEeNATh IIeNHU JIeITeIbHOCTH,
3a7aBaTh apameTphl U
KPUTEPUU UX JIOCTHIKCHUS,
BHOCUTH KOPPEKTHBEI B
JeATeILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIBTaTOB
EJISIM, OLICHUBATh PUCKU
TIOCJICACTBUH JEITEIILHOCTH

MPO3

CIIOCOOHOCTHL U TOTOBHOCTE K
CaMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUS
MPAKTHUYECKHX 3a]1ad,
HpI/IMeHeHI/IIO pa3J’II/I‘—IHI)IX
METOIOB ITO3HAHM

[TpakTnueckas
pabota Ne§ (11.5.4)




ITP605

CnocoOGHOCTh U yMEHHE
yCTaHABIMBATh MPUHAIIICHKHOCTh
M3Y4YEHHBIX HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB K
OnpeaenEHHbIM KJIaccaM U
rpynmnaM COeIMHEHUN
XapaKTepHU30BaTh UX COCTaB U
Ba)KHEHIIIEe CBOMCTRA,
ONPEIENATh BUIbl XUMUYECKUX
CBsI3ei (KOBaJICHTHAsI, HOHHAs,
MeTaJTHYeCKasi, BOIOPOIHAs)),
THUIIBI KPUCTATUITMUECKUX
pEMIETOK BENIECTB;
KJIACCU(UITUPOBATh XUMUYECKHE
peakiuu

ITP608

CriocoOHOCTb U YMEHHE
IUTAHUPOBATh U BBIIOIHATh
XUMHAYECKUI SKCIIEPUMEHT
(mpeBpalleHus: OpraHudYeCcKUX
BEIIECTB IIPU HarpeBaHUM,
MOJIy4EeHHUeE 3TUIICHA U U3yYeHHE
€ro CBOMCTB, KAYCCTBCHHEIC
peaxIiy Ha albAeTU/Ibl,
Kpaxmall, YKCyCHYIO KUCIIOTY;
JieHaTypaius OeJIKOB IpH
HarpeBaHWH, IBETHBIC PEaKIIUU
0€JIKOB; IPOBOIUTH PEAKIUH
MOHHOTO 0OOMEHa, ONPEEIATh
Cpeay BOAHBIX PacTBOPOB,
KaueCTBEHHBIE PEaKIH Ha
cynb(ar-, kKapOooHaT- U XJIOpU-
AQHWOHBI, HA KATHOH aMMOHUSI;
pelarh HKCIepruMeHTalbHbIe
3a/1a4M 1o TeMaM «MeTajuib» u
« Hemerannel») B COOTBETCTBUU
C MpaBUJIaMH TEXHUKU
0€30MacHOCTH NpU OOpaIlEHUH ,
BEIIeCTBAaMH U J1a00paTOPHBIM
o0opyoBaHUEM; IPEACTABIATh
pe3yNbTaThl XMMUYECKOTO
SKCIEPUMEHTa B (hopMe 3aIucu
YpaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMynupoBaTh
BBIBO/IbI HA OCHOBE 3THX
pe3yabTaToB

I1P609

CrocoOHOCTh U YMEHHE
aHAJM3UPOBATh XUMUYECKYIO
nH(pOpMaIIO, TOTYyJaeMyIo U3
pa3HBIX HCTOYHUKOB (CPECTB
MaccoBO# MHGpOpPMAIINH, CETh
WHTepHeT u apyrue)

Pasnen 4. Ctpoenue u cBOMCTBAa OpraHMYECKUX BEUIECTB




Tema 4.1
IIpakTrueckoe
3ausatue Ne 9

JIPO1

Cnioco6HOCTH c(hopMHUPOBATH
YYBCTBO FOPJOCTH U YBAKEHUS K
HUCTOPHH U JTIOCTHUKCHUSIM
OTECUECCTBEHHOM XMMHYCCKOM
HayKH; XUMHUYECKH I'PaMOTHOE
IIOBE/CHHC B
npodeccuoHaTbHOM
NESTEILHOCTH U B OBITY NpHU
oOpaIieHuu ¢ XUMHUYECKUMHA
BEIl[ECTBAMH, MaTepuaIaMu U
nporeccaMu

JIPO3

CnocoOHOCTh UCTIONBL30BaTh
JTOCTHKCHHST COBPEMEHHOM
XUMHUYECKOM HAyKU U
XUMHYECKHX TEXHOJIOTHUH IS
MOBBIIICHUS. COOCTBEHHOTO
HHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM MPO(heCcCHOHAIBHOM
JeATeIIbHOCTH

JIPO7

CrocoOHOCTh U
COBEpPIIICHCTBOBAHHUE SI3bIKOBOM H
YUTATEIbCKOU KYIBTYPBI KaK
CpEJICTBA B3aUMOJICHCTBUS
MC)KI[y JIFOAbMHU U ITIO3HAHUS
MHUpa

MPO03

CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTEILHOMY TIOMCKY
METOJIOB PEIICHHSI
MPAKTHYECKHUX 3a7ad,
HpI/IMeHeHI/IIO pa3J'II/I‘~IHI)IX
METOOB ITO3HAHUS

MPO06

CriocoOHOCTB BJIaJIETh HAYYHBIM
TUIIOM MBIILIJIEHMS], BIAJIETh
Hay4YHOU TEPMUHOJIOTHEH,

MP11

CriocoOGHOCTh BBIOMpATh
TEMaTHUKY U METOJIbl COBMECTHBIX
nelcTBui ¢ yuéTom o0Imx
WHTEPECOB U BO3MOKHOCTEMN
Ka)KJ0r0 4I€Ha KOJUIEKTUBA,
IIPUHUMATh L€ COBMECTHOMN
JESATEIbHOCTH, OPTaHU30BbIBATh
1 KOOPJIMHUPOBATh JEHCTBUS 1O
€€ TOCTH)KEHHUIO: COCTaBIISITh
IIJIaH JACVCTBUH, paclpeaeaTh
poJin ¢ y4€TOM MHEHUH
Y4aCTHUKOB, 00CYX1aTh
pe3yNIbTaThl COBMECTHON pabOTHI

MP13

CnocoOGHOCTh CaMOCTOSATEILHO
OCYIIECTBIIAThH MTO3HABATEIHHYIO
JACATCIIBHOCTD, BBISIBIIATDH
MpOoOJIeMbI, CTAaBUTh U
hopmynupoBaTh COOCTBEHHBIC

[IpakTnueckas
pabota Ne9 (1.5.4)




3a/1a4M B 00pa3oBaTeIbHOM
JEATEIbHOCTU U KU3HEHHBIX
CUTYaIlUsIX, CAMOCTOSITEIIbHO
COCTABIISATH TUTAH PEIICHUS
MpoOIEMBI ¢ YIETOM
UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEAIIOYTECHU I

MP14

Cnoco6HOCTH (hOpMHUPOBAHUS U
MIPOSIBIICHUSI IIUPOKOU SPYAUIIHH
B pa3HBIX 00JIACTSAX 3HAHUIA,
MTOCTOSTHHO TMOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYJIBTYPHBIN
YPOBEHB

I1P602

CnocoOHOCTH U BIaJICHHE
CHUCTEMOM XMMHUUYECKUX 3HAHMUIA,
KOTOpast BKJIFOYAET
OCHOBOIIOJIArarol1e OHATHS:
YIIIEPOHBIN CKEIET,
(byHKIMOHATBHAS TPYIITIA,
paauKal, u3oMepus,
TFOMOJIOTUYECKUH PsiJl, TOMOJIOTH,
YTIIEBOJIOPO/IbI, KUCIOPOI- U
a30TCO/IEPKALUE COSAUHEHMUS,
OHMOJIOTMYeCKH aKTUBHbBIC
BeulecTBa(yIreBoAbl, )KUPBL,
OCJIKHM ), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO U JIp.
BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMUS; TEOPUU U
3aKOHBI(TEOPUS XUMUYECKOTO
CTPOCHHUS OPTraHUYECKUX
Beects A, M, bytieposa,
TEOPHSI DIEKTPOIUTUYECKON
JUCCOIAIY, IEPUOANYECKUI
3akoH J[I.WI. Mennenees u ap.)

I1P603

CriocoOHOCTh U yMEHHE
BBIABJIATH XapaKTCPHBIC
MPU3HAKHU U B3aHMOCBSI3b
H3YUYCHHBIX HOHSITI/IfI, MIPUMCHATH
COOTBETCTBYIOIIUE MTOHSATHS MIPU
OIMMCAaHUU CTPOCHUSA U CBOMCTB
HEOPraHW4YeCKuX 1
OPraHN4YC€CKUX BCIICCTB U UX
NPEBPAIICHHI; BBISBIATH
B3alMOCBSI3b XUMHNYCCKUX
3HAHHUU C TOHSATHAMH U
NIPEACTABICHUSAMMU IPYTUX
€CTeCTBCHHOHAYYHBIX
IIPEIMETOB

I1P604

CrocoOHOCTh U yMEHHE
HCII0JIb30BaTh HAMMCECHOBAHUA




XUMHUYECKHX COeIMHEHUI
MEXYHapOIHOTO COI03a
TEOPETUUYECKON U MPUKIIATHON
XUMUU U TPUBUAJIbHBIC Ha3BAHUS
BaXHEHIIINX OPraHUYEeCKUX U
HEOPraHUYECKUX BEIIECTB;
COCTaBIIATH (HOPMYIIHI,
YpaBHEHUSI XUMUYECKHUX
peakuuii, OObSICHITH UX CMBICIT;

I1P611

CriocoOHOCTB U YMEHHE
MPUMEHSTH 3HAHHUSI 00 OCHOBHBIX
AOCTYIIHBIX MCTOJAAX MMO3HAHUS
BEILECTB M XUMHUECKHUX SIBICHHI
JUTSE 00YUaIOIIUXCS C
OrpaHHYCHHBIMU
BO3MOKHOCTAMHU 300POBbS

I1P612

CrocoOHOCTh U yMEHHE
WCIIOJIb30BaTh PEIbePHO
TOYCYHYIO CHCTEMY
o0o3Hauenuit JI. bpaitns s
3aMUCH XUMHUYECKUX (HOPMYIT
JUTSL CJICTIBIX M CITA00BUISIIIINX
00yJarommxcs

Tema 4.2
[IpakTyeckoe
3anrstue Ne 10-12

JIP02

CnocoOGHOCTh ¥ TOTOBHOCTh K
MIPOAOIKEHUI0 00pa30BaHUs U
MOBBIIICHUS KBATU(PUKAIIUU B
n30paHHOM TIpodecCHOHATbHON
JESATEIILHOCTH H OOBEKTUBHOE
OCO3HAHHE PO XUMHYECKHX
KOMITETEHIIUN B 3TOM

JIPO4

CnocoOHOCTh ¥ TOTOBHOCTb K
00pa3oBaHUIO U
caM000pa3oBaHUIO Ha
MPOTSHKEHUH BCEH KU3HU

JIPO5

Crioco6HOCTB K
chopMHupOBaHHON
9KOJIOTUYECKOH KYIIBTYPBI,
MMOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMMYECKHX
MIPOLIECCOB Ha COCTOSIHUE
MIPUPOAHOU U COLUATIBHOU
Cpelbl, 0CO3HAaHKE IT100aIbHOTO
XapakTepa SKOJIOTUYECKUX
poOiem

MPO02

CnocoOHOCTh BIIAJICTh
HaBbIKaMH y4eOHO-
HMCCIEIOBATEILCKON U
MPOEKTHOM JEeSATETbHOCTH,
HaBBIKAMU pa3penieHust npooiem

MPO3

CriocoOHOCTh ¥ TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUS

IIpaxTrueckue
paboter  Nel0-12
(n.5.4)




IMPaKTUYCCKHUX 3a/1a4,
NPUMCHCHUIO PA3JIMYHBIX
METOAOB ITO3HAHUA

MPO7

CrocoOHOCTh BBIBUTaTh HOBBIE
WJICH, TIpeIjIaraTh
OPUTHHAIILHBIC MTOJIXO/IbI U
pelIeHus

MP13

Cr1ocoOHOCTE CaMOCTOSTEIIBHO
OCYIIECTBIIATH O3HABATEIbHYIO
JIEATEIIbHOCTD, BBISIBIISTh
poOJIEMBbI, CTaBUTh U
(dhopmynrpoBaTh COOCTBEHHBIC
3a/1a4M B 00pa3oBaTeIbHOM
JIEATEIIbHOCTU U KU3HEHHBIX
CUTYaIUsIX, CAMOCTOSITEIIbHO
COCTAaBJISITh IJIAH PEIICHUS
po0JIeMBbI ¢ yu&ToM
HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U
MIPEANIOYTEHUN

MP15

Cr1ocoOHOCTE U YMCHUC [1aBaATh
OLICHKY HOBBIM CHUTyallUsM,
BHOCHTb KOPPCKTHUBLI B
JACATCIIBHOCTDh, OLICHUBATDH
COOTBCTCTBHC PE3YJIIbTATOB
OCJIIM

ITP601

Cnoco6HOCTh C(hOpMHPOBATH
MPEJCTABICHUS: 0 XUMHUYECKOU
COCTAaBJIAIOIIEH
€CTECTBEHHOHAYYHO! KapTUHBI
MHpA, POJIM XUMHHU B IO3HAHUHU
SIBJICHUM IPUPOJIBI, B
(hopMUPOBaHUYU MBILUICHUS U
KYJIBTYPBI JINYHOCTH, €€
(yHKIIMOHATBHON TPAMOTHOCTH,
HEOOXOAMMOM JIJIs1 peIIeHUs
MPaKTUYECKUX 3a/1a4 U
9KOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3[I0POBBIO
Y IPUPOIHOMU cpesie

I1P606

CnocoOHOCTH K BIaJICHUIO
OCHOBHBIMH METOAAaMH HAYYHOI'O
MO3HAHUS BEIIECTB U
XUMHAYECKUX SIBJIEHUU
(mabmroneHue, U3MepeHue,
SKCIEPUMEHT, MOJIEJIMPOBAHNUE)

ITP608

CriocoOHOCTh U yMEHHE
IIJIAHUPOBATH U BBINIOJIHATH
XHUMHUYECKUH IKCTIEPUMEHT
(TpeBpaIeHnust OPraHuIeCKUX
BEILIECTB MIPU HaIPEBaHUH,
NOJTy9YeHHE STHJICHA U H3y4YeHHe




€ro CBOMCTB, KAY€CTBECHHEIC
peakimu Ha ajbAETUIBI,
KpaxmaJ, yKCyCHYIO KUCIIOTY;
JeHarypanus OeJIKoB IpU
HarpeBaHMH, [IBETHBIC PEAKIIUH
0€JIKOB; IPOBOIUTH PEAKIUH
MOHHOTO 0OMEHa, OTpeeNsITh
Cpeay BOAHBIX PaCTBOPOB,
KauyeCTBEHHBIC PEaKLIUH Ha
cynbgar-, KapOooHaT- U XJIOPU-
aHWOHBI, HA KATHOH aMMOHUS;
pelaTb SKCIICPUMCHTAJIbHBIC
3a7a4u 1Mo TeMaM «MeTaisD ’
« HemeTtabl») B COOTBETCTBUU
C MIPaBUJIAMH TEXHUKH
0€301acHOCTH MpH OOpaICHNH ,
BEILECTBAMH U JIAOOPATOPHBIM
000opyIoBaHUEM; TIPEICTABIISATh
PE3YIbTAThl XUMUYCCKOI'O
JKCIIEpUMEHTa B (hopme 3amucu
ypaBHeHI/If/'I COOTBCTCTBYIOLIUX
peakuuii 1 GopMyIUpOBATH
BBIBOJIbI HA OCHOBE 3THUX
PE3yIBTaTOB

I1P609

CrocoOHOCTh U yMEHHE
aQHATM3UPOBATh XUMHYECKYIO
WH(POPMAIIHUIO, TTOJTyYaeMYIO U3
Pa3HBIX UCTOYHHUKOB (CPEIICTB
MaccoBOW MH(POPMAIUH, CETh
Wutepuer u apyrue)

I1P610

CrocoOHOCTh U yMEHHE
coOJro1aTh npaBuiia
HKOJIOTHYECKH 11eIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM
JEeSITEIbHOCTH B LIEIISX
COXpaHEHUs CBOETO 3/I0POBbS U
OKpYXalolel Cpelibl; yYUThIBATh
OITAaCHOCTH BO3JICHCTBHS Ha
YKUBBIE OpraHU3Mbl
OITPENIEIIEHHBIX BEUIECCTB,
IIOHUMAs CMBICIT IIOKa3aTels
NpEeAEIbHON JOMYCTUMOMN
KOHIEHTpAaIu1

I1P611

CrocoOHOCTh U YMEHHE
MPUMEHSATH 3HaHUS 00 OCHOBHBIX
AOCTYIIHBIX MCTOJAaX IMO3HAHUSA
BEIIECTB M XUMHUECKUX SBJICHUN
JUTs1 O0YYaIOIINUXCS C
OTpaHUYEHHBIMU
BO3MOKHOCTIAMH 300POBbS

I1P612

CrocoOHOCTh U yMEHHE
HCIIOJIb30BaTh PEIbePHO




TOYCYHYIO CHCTEMY
ob6o3nauenuit JI. bpaiins mis
3aMUCH XUMHUYECKUX (HOPMYIT
JUTSL CJICTIBIX U CJTA00BHUISIINX
00yJarommxcs

Tema 4.3
[IpakTuueckoe
3anstue Ne 13

JIPO1

CrniocobHOCTH CpOopMUpOBATH
YYBCTBO TOPAOCTH U YBAXKCHUS K
HCTOPUH U JTOCTHKEHUSIM
OTEUYECTBEHHOW XUMUYECKOM
HayK{; XUMHUYECKH TPAMOTHOE
MOBEJICHHE B
npodeccruoHaIbHON
JESITEIBHOCTH U B OBITY IPH
o0OpaleHuu ¢ XUMUIECKUMHU
BEIIECTBAMH, MaTepHajaMy 1
poreccaMu

JIP02

CriocoOHOCTh U TOTOBHOCTH K
MIPOIOJKEHUIO 00pa30BaHUs U
MOBBIIICHUS KBATU(DHUKAIIMH B
n30paHHO PO ECCUOHATTLHOM
JeATEILHOCTH U O0BEKTHBHOE
OCO3HAaHHC POJIM XUMHYCCKUX
KOMITETCHIIUI B 9TOM

JIPO3

CriocoOHOCTH HCITONTB30BATh
JOCTHKEHUSI COBPEMEHHOU
XUMHUYECKOM HAyKU U
XUMHUYECKUX TEXHOJIOTUHN JJIs
MTOBBIIICHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM MpodeccruoHaNbHON
JESITEIBHOCTH

MPO1

CrocoOHOCTh U YMEHHE
CaMOCTOSITENIEHO
(dbopMynupoBarh 1
aKTyaJIu3UpOBaTh MpooIeMy,
paccmarpuBarh €€ BCECTOPOHHE,
OTIpEJIeNIATH 1IeNU JIeITeNbHOCTH,
3aJaBaTh MapamMeTpsl U
KPUTEPUH UX JTOCTUKEHUS,
BHOCHTbH KOPPEKTUBHI B
NesITeIbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3Y/IbTATOB
LEeJISIM, OLIEHUBATh PUCKU
HOCJIEACTBUI NEITEILHOCTHU

MPO03

CnocoOHOCTB K
CaMOCTOSITEIILHOMY TIOUCKY
METOJIOB PEIleHUs
MPaKTUYCCKHUX 3a/1a4,
MPUMEHEHHIO Pa3JInYHBIX
croco00B pacro3HaBaHU
OpPraHMYECKUX BEIIECTB Ha
IMPpUMEPC aJIbACTU 0B, CITUPTOB,

[IpakTnueckas
pabota Nel3
(n.5.4)




YIJIEBOJIOB, YKCYCHOM KHCJIOTHI,
OeJIKa | T.I1.) C UCII0JIb30BaHHEM
UX QU3UKO-XUMUYECKUX CBOMCTB
Y XapaKTEPHBIX Ka9eCTBEHHBIX
peaKInii.

MP04

Cnoco0HOCTb OBIAJCTh BUAAMU
JESITEIBHOCTH I10 MOJyYCHHIO
HOBOI'O 3HaHHA, €TI0
HHTEPIPETAIMH,
peoOpa3oBaHuUIo U
[IPUMEHCHHIO B Pa3JIMYHbBIX
y‘-IeGHBIX CI/ITyaI_[I/ISIX, B TOM
YKCIIe IIPH CO3JAaHUH YUCOHBIX
COIIMAJIBbHBIX HpOGKTOB

MPO5

CHocoOHOCTh U yMEHHE
NEPCHOCUTD 3HAHUA B
MO3HABATEILHYIO U
MPAKTUYECKYIO 00JacTu
KU3HECATSIILHOCTH;
HUHTCTPHUPOBATH 3HAHHUA U3
Pa3HBIX IPEIMETHBIX obnacTe

MPO7

CrocoOHOCTh BBIIBUTaTh HOBBIE
UJCH, TIpeIjiaraTh
OPUTHHAIILHBIC ITOIXO/IBI U
pelIeHus

MPO8

CrocoOHOCTh OBJIAAETh
HABBIKAMU TIOJTYYCHUS
nH(POPMALIUU U3 HCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTCIIBHO
OCYIICCTBIIATH MTOUCK, AaHATTU3,
CHCTEMATH3AIUIO U
MHTEPIpEeTALNI0 HHPOpMALIUH
Pa3TUYHBIX BUJIOB U PopM
TIPEICTABIICHHUS

MP13

CrocoOHOCTh CaMOCTOSTENBHO
OCYILIECTBIIATH TIO3HABATEIIHLHYIO
JeSITeNIbHOCTb, BBISBIISTH
poOJIEMBbI, CTaBUTH U
(dhopmynrpoBaTh COOCTBEHHBIE
3a/1a4M B 00pa3oBaTeIbHOM
JESTeNIbHOCTH U KU3HEHHBIX
CHUTYaIUsX, CAMOCTOSITEIIEHO
COCTABIIATH TUIAH PEIICHUs
MpoOGJIeMBI ¢ yUETOM
UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BOBMOXHOCTEH U
MIPEANIOYTEHUI

MP14

CrnocoOHOCTH GOpMHUPOBAHUS U
MIPOSIBIICHUS LIMPOKOH SpyAULIUU
B Pa3HBIX O0IACTAX 3HAHHM,
MIOCTOSIHHO MOBBIIIATH CBOM




00pazoBaTeIbHBINA U KYJIBTYPHBII
YPOBEHB

I1P601 Cnoco6HOCTh c(hOpMHPOBATH
MPEJCTABICHUS: O XUMHUYECKOU
COCTAaBJIAIOILEN
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XUMUU B TIO3HAHUU
SIBJICHUM IIPUPOJIBIL, B
(hopMUPOBaHUYU MBILUICHUS U
KYJIBTYpBI JINYHOCTH, €€
(yHKIIMOHAJIBHOU TPaMOTHOCTH,
HEOOXOIMMOM JIJIs peIIeHUs
MPaKTHYECKHUX 3aJlad U
9KOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOIHOU cpenie

I1P607 CnocoOHOCTH chOpMHUPOBATH
MPEJCTABICHUS: 0 XUMHUYECKOU
COCTAaBJIAIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI
MUpa, POJIH XUMUU B TIO3HAHUU
SIBJICHUM IIPUPOJIBIL, B
(hopMUPOBAHUU MBILUICHUS U
KYJIBTYPBI JINYHOCTH, €€
(yHKIIMOHATBHON TPaMOTHOCTH,
HEOOXOIUMOM /IS peIIeHUS
MPaKTUYECKHUX 3a/1ad U
9KOJIOTUYECKH 0OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOU cpefie

I1P609 CrocoOHOCTb U yMEHHE
aHAJIM3UPOBATh XUMHUECKYIO
UH(OPMALUIO, TOJTyYaeMylo U3
Pa3HbIX UCTOYHUKOB (CPENICTB
MaccoBOW MH(POPMAIUH, CETh
Wutepuer u apyrue)

I1P611 CnocoOHOCTh ¥ YMEHHE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METOIaX MO3HAHUS
BEIIECTB M XUMUYICCKUX SIBIICHUN
JUIs 00y4aIOLIUXCS C
OTpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10pPOBbSI
I1P612 CnocoOGHOCTh U yMEHHE
UCIOJIb30BaTh peIbehHO
TOYEYHYIO CUCTEMY
ob6o3nauenuit JI. bpaiins mis
3aMnyucy XUMHYECKUX GopMyI
JUISL CIICTIBIX U CITa00BUISIIINX
00yJarommxcs

Pazpen. 5. Kunernueckue v TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUSI XUMHUECKUX
peakuuii




Tema 5.1
IIpakTrueckoe
3ausatue Ne 14

JIP02

CnocoOHOCTh ¥ TOTOBHOCTb K
MPOIOJKEHUIO 00pa30BaHUs U
TIOBBIIICHUS KBTU(UKAINH B
n30paHHO# PO ECCUOHATEHOM
NEeSITeTbHOCTH U OOBEKTUBHOE
OCO3HAaHHC POJIM XUMUYCCKUX
KOMIIETCHIIUI B 9TOM

JIPO3

CIIOCOOHOCTH MCIOJIH30BATh
JIOCTHKCHHSI COBPEMEHHOM
XUMHUYECKOM HAyKU U
XUMHYECKHX TEXHOJIOTHUH IS
MTOBBIIICHUS COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO Pa3BUTHSI B
BBIOpaHHOM MPO(hecCHOHAIBHOM
JIeSATeIIbHOCTH

JIPO8

CrocoOHOCTh OCO3HAHMSA
IIEHHOCTH HAYYHOM
ACATCIIbHOCTHU, TOTOBHOCTbH
OCYILECTBIIATH IPOCKTHYIO
HCCJIEIOBATEIIBCKYIO
JeSITeIbHOCTh MHMBHUIYaTbHO

B Irpynie

MPO1

CrnocoOHOCTh U yMEHUE
CaMOCTOSITEIILHO
bopmynupoBarh u
aKTyaJIM3UPOBATh MPOOIEMY,
paccMarpuBarh €€ BCECTOPOHHE,
ONPENIeNATh 1IeNHU JIeITeIbHOCTH,
3a/1aBaTh apaMeTpbl U
KPpUTCPUN UX NOCTHUIKCHUA,
BHOCUTH KOPPEKTHBEI B
ACATCIIbHOCTDh, OIICHUBATH
COOTBETCTBHE PE3Y/IbTaTOB
LEJISIM, OLICHUBATh PUCKU
TOCJIEACTBUH JeITENLHOCTH

MPO02

CrocoOHOCTh OBIIAAETH
HaBbIKaMHU y4eOHO-
HUCCIIEN0BATEIILCKOU U
MIPOEKTHOM J1€ATEILHOCTH,
HaBbIKaMH pa3pelieHus npooieM

MPO03

CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITCIIEHOMY TTOUCKY
METOJIOB PEIICHHUSI
HpaKTI/I‘-ICCKI/IX 3aaa4,
MPUMEHEHHIO Pa3JInYHBIX
METOIOB ITO3HAHUS

MPO06

CriocoOHOCTb BIa/I€Th HAYYHBIM
TUIIOM MBIIIJIEHUS, BIaJIETh
Hay4YHOU TEPMUHOJIOTUEH,
KJIFOUEBBIMU ITOHATUSAMH U
METOIaMHU

[IpakTrueckas
pabora Nel4
(n.5.4)




MPO7

CriocoOHOCTB BBIIBUI'aTh HOBBIE
uJeu, npejararh
OpUTHHAJIBHBIC TTOAXO/IbI U
penieHus

MP11

CnocoOGHOCTh BBEIOMPATH
TEMaTHUKY U METOJIbl COBMECTHBIX
JEHUCTBUM ¢ YIETOM OOIITUX
HMHTEPECOB U BO3MOXKHOCTEMN
Ka)KI0r0 4eHa KOJUIEKTUBA,
IIPUHUMATh LEJIM COBMECTHOU
JESATEIIbHOCTH, OPTaHU30BbIBATh
U KOOPJIMHUPOBATh JEHCTBUS 110
€€ TOCTH)KEHHUIO: COCTaBIISATh
IIJIaH JACUCTBUH, paclpeaciATh
PO C y4ETOM MHEHUN
Y4aCTHHUKOB, 00CyKIaTh
pe3yJIbTaThl COBMECTHON pabOThI

MP15

CriocoOHOCTh M YMEHHE J1aBaTh
OLICHKY HOBBIM CHUTYaLlUsIM,
BHOCHUTBH KOPPCKTHBEI B
IeATeIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3Y/IbTaTOB
HeIsIM

ITP608

CriocoOHOCTh U YMEHHE
IJIAHUPOBATh U BBITIOJIHATH
XI/IMI/IquKI/Iﬁ 3KCHCpI/IM€HT
(TpeBpaleHust OPraHuIECKUX
BEIIECTB IIPU HarpeBaHuy,
MOJTyYeHUE ITUJICHA U U3yYEHUE
€ro CBOMCTB, KaueCTBEHHBIE
pEeaKkiuy Ha allbJeTUIbI,
KpaxMaJ, YKCYCHYIO KHCIIOTY;
JeHarypaius 6eIKoB MpU
HarpeBaHI/II/I, IIBCTHHBIC peaKHI/II/I
OCIIKOB;

I1P609

CrocoOHOCTh U YMEHHE
aHaJM3UPOBATh XUMUYECKYIO
HnH(pOpMaIUIO, TOTYyJaeMyo U3
pa3HbIX HCTOYHUKOB (CPENCTB
MaccoBOM MH(pOpMaIINH, CETh
WHTepHeT u apyrue)

Paznen 6. PactBopbl

Tema 6.2
[IpakTrueckoe
s3ausatue Ne 15

JIPO3

CriocoGHOCTh UCIIOIB30BATh
JIOCTUKEHUSI COBPEMEHHOM
XUMHUYECKOHN HayKu
XUMHAYECKUX TEXHOIOTUHN JIJIst
MIOBBIIIEHUS] COOCTBEHHOT'O
WHTEIJUIEKTYaIbHOTO Pa3BUTHSI B
BbIOpaHHOM MpoheccHoHaIbHOM
JEeSITeTbHOCTH

JIPO4

CrocoOHOCTh UCITOIB30BaTh
JIOCTHKEHHSI COBPEMEHHOM

[TpakTnueckas
pabora Nel$5
(n.5.4)




XUMHYECKON HAYKH 1
XUMHYECKHUX TEXHOJIOTUH st
TIOBBIIICHUS] COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPodheCcCHOHATBLHOMN
JESITEIIbHOCTH

JIPO8

CrocoOHOCTh OCO3HAHUS
LIEHHOCTH HAay4YHOU
JESATEIIBHOCTH, TOTOBHOCTD
OCYILECTBIIATH IPOEKTHYIO U
HCCIIE0BATENBCKYIO
JeATEIbHOCTh UHIUBUIYAJIBHO U

B Ipymne

MPO02

CnocoOGHOCTh BIa/IETh
HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKON U
MIPOEKTHOM JICATEIILHOCTH,
HaBbIKaMU pa3pelieHus npodieM

MPO7

CnocoOHOCTh BBIIBUTATh HOBBIE
WJIeH, IpeIIararb
OPUTMHAJbHbIE ITOAXObI U
peLIeHus

I1P607

CriocoOHOCTb U yMEHHE
IIPOBOAUTH PACUETHI 110
XUMHUYECKUM (hopMmynaM u
YPaBHEHHSIM XUMHUYECKUX
peaKxIHii ¢ UCTI0Ib30BAHUEM
(M3HYECKHUX BEIIMYMH,
XapaKTEepU3YIOLIUX BELECTBa C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00bEMa (HopMaslbHbIE
YCJIOBHSI) Ta30B, KOJIMUECTBA
BELIECTBA; UCIIOJIb30BATh
CHCTEMHBIE XUMHYECKNE 3HAHUS
JUISL IPUHATHS peIlieHH B
KOHKPETHBIX KH3HEHHBIX
CUTYaLlUsX, CBI3aHHBIX C
BEIIECTBAMH M UX TPUMEHEHHEM

I1P609

CrocoOHOCTh U yMEHHE
aHAJIM3UPOBATh XUMUIECKYIO
UH(OPMALUIO, TTOJTyYaeMylo U3
Pa3HBIX HCTOYHUKOB (CPENCTB
MaccoBOW MH(POPMAIUH, CETh
WnTepHer u apyrue)

I1P610

CriocoOHOCTh U yMEHHE
coOro1aTh nMpaBuiia
9KOJIOTUYECKH 11eTIecO00pa3HOro
MOBE/IEHUs B OBITY U TPYIAOBOI
JEATEIIbHOCTH B LICISAX
COXPaHEHUS CBOETO 3JIOPOBBS U
OKpY’Kalollel Cpefibl; yYUThIBATh
OIMaCHOCTH BO3JICUCTBHS HA




YKUBBIEC OpPraHU3MBbI
ONPENCIIEHHBIX BEIIECTB,
IIOHMMAsl CMBICJI TTIOKA3aTelIs
MPEAEIbHON JONYCTUMOM
KOHUEHTpaIu1

I1P611

CriocoOHOCTB U YMEHHE
MPUMEHSTH 3HaHUSI 00 OCHOBHBIX
AOCTYIIHBIX MCTOJAAaX MMO3HAHUSA
BEIIECTB U XUMHUCCKUX SBJICHUN
JUTSE 00Y4aIOIIUXCS C
OrpaHUYCHHBIMHU
BO3MOKHOCTAMH 300POBbS

Paznen 7. Xumust B ObITY ¥ POU3BOJACTBEHHOM JCSITCIBHOCTH YEJIOBEKa

Tema 7.1
[IpakTuueckue
3ansTust Ne 16-17

JIPO1

Cnoco6HOCTh U
c(OPMHPOBAHHOCThH YYBCTBA
TOPAOCTU U YBAXKEHUS K UCTOPUU
Y JIOCTHKEHHSIM OTE€UYECTBECHHOMN
XUMHUYECKOU HAayKH; XUMHUYCCKH
IpaMOTHOE TIOBE/ICHUE B
npodeccrnoHaIbHON
JEeSITEJIbHOCTH U B OBITY MPH
oOpaIieHuu ¢ XUMHUYE€CKUMHU
BEIIECTBAMU, MaTepHalaMH U
pOIeCCaMu

JIP02

CrocoOHOCTh M TOTOBHOCTH K
MIPOIOJKEHUIO 00pa30BaHUs U
MOBBIIICHUS KBATU(DHUKAIIMH B
n30paHHO TPOdECCUOHATLHOM
JeATEILHOCTH U OOBEKTHBHOE
OCO3HAaHHC POJIM XUMHYCCKUX
KOMITETEHIIMI B 9TOM

JIP0O4

CnocoOGHOCTh ¥ TOTOBHOCTD U
CocoOHOCTh K 00Pa30BaHMIO U
caM000pa30BaHUIO Ha
MPOTSDKCHUU BCEH KU3HU

MPO03

CrocoOHOCTh ¥ TOTOBHOCTD K
CaMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUS
MPaKTHYECKHX 3a]1ad,
HpI/IMeHeHI/IIO pa3J'H/I‘-IHI)IX
METO/IOB ITO3HAHMS

MP04

Croco0OHOCTh BIIaAETh BUIAMU
JESTEHOCTH 110 TIOTYYCHHIO
HOBOT'O 3HaHHAA, €TI0
WHTEpPIPETAIHH,
npeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3TUYHBIX
yqe6HLIX CI/ITyaIII/IHX, B TOM
YHClie IPU CO3/IaHUU YYEOHBIX U
COIUAJIBHBIX HpOGKTOB

IIpaxTrueckas
pabora  Nel6-17
(n.5.4)




MPO5

CnocoOGHOCTh U yMEHHE
NEPpCHOCUTD 3HAHUA B
MIO3HABATEJILHYIO U
MPAKTUYECKYIO 00JacTu
KHU3HEACATECILHOCTH;
HUHTCTPHUPOBATH 3HAHUA U3
pa3HbIX MPEIMETHBIX o0IacTe

MPO8

CrocoOHOCTh BIIAAETh
HaBBIKAMH MOJTYYCHHS
nH(POPMALIUU U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSTCIIBHO
OCYIICCTBIIATH MTOUCK, AaHATTU3,
CHCTEMATH3ALHIO U
MHTEPIpPETAHNIO HH(OpMALIUN
Pa3IUYHBIX BUJIOB M (hopM
MIPEICTABICHHUS

MP09

CnocoOHOCTH BIIAJIETh
pa3IMYHBIMH CIOCO0aMU
OOIIEHUS ¥ B3aUMO/ICHCTBUS,
apryMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMATYaTh
KOH(JIUKTHBIC CUTYaIUH,
pa3BEPHYTO U JIOTUYHO M3JIaraTh
CBOIO TOUKY 3PCHHS C
WCIIOJIb30BAHUEM SI3BIKOBBIX
CpeACTB

MP16

CriocoOHOCTh MOHUMATh CBOE
HMOIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIPABJICHUS Pa3BUTHUS
COOCTBEHHOW AMOLIMOHAIbHOMN
cdepsl, ObITh YBEpEHHBIM B cebe

MP17

CnocoOHOCTh TOHUMATh
AMOITMOHAIBHOE COCTOSTHUE
JIpYrUX, yYUTBIBATh €T0 IIPU
OCYIIECTBIIEHUY KOMMYHHKAIIHIH,
CIOCOOHOCTDH K COUYBCTBHIO U
COTIEPEKUBAHUIO

MP18

CHOCOOHOCTh MPUHUMATH ceOs,
MIOHMMas CBOM HEJOCTAaTKH U
JOCTOWHCTBA, TPUHUMATH
MOTHUBBI U apI'yMEHTBI APYruX
JIOJIeH IpH aHaJIN3€e PEe3yJIbTaToB
JeSITeIbHOCTH, IPU3HABATH CBOE
IIPaBO U MPABO APYIHX JIOAEH HA
OLIMOKH, pa3BUBAThH
CIOCOOHOCTh MOHUMATh MHP C
MO3UIIMU APYTOTO YeJIOBEKa

I1P602

CUMBOJIMYECKHI SI3BIK XHUMUU,
(akToNOrnYecKue CBEICHUs O
CBOMCTBAX, COCTABE, IMOTYYEHUS
1 6€30MacHOM UCTIOJIb30BaHUU
BaKHEHIIIIX HCOPTaHUYCCKUX U




OpPraHWYECKHX BEIIECTB B OBITY
U TIPAKTHYECKON JEATEIbHOCTH
4eJI0BeKa

ITP606 CriocoOHOCTB U BIIJICHUE
OCHOBHBIMH METOJIaMH HayYHOTO
MO3HAHUS BEIECTB U
XMMHYECKUX SBICHUN
(mabnroneHue, U3MepeHue,
9KCIIEPUMEHT, MOJCIIMPOBAHHE)
ITP609 CriocoOHOCTB U YMEHHE
aHaJIM3UPOBATh XUMHYECKYIO
nH(POPMALIUIO, TTOJIy4aeMyI0 U3
Pa3HbBIX HCTOYHUKOB (CPENICTB
MaccoBOW MH(POPMAIUH, CETh
WHTtepHet u apyrue)

[1P611 CnocoOGHOCTh U yMEHUE
NPUMEHSATH 3HaHUsI 00 OCHOBHBIX
JOCTYITHBIX METOJAaX MTO3HAHUS
BEILIECTB U XUMHUYECKHX SIBJICHUH
TUIs1 00YJaIOIIIXCS C
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JJOPOBBSI
I1P612 CrocoOHOCTh ¥ YMEHHE
HCIIOJIb30BaTh PEIbePHO
TOYCUHYIO CHCTEMY
o0o3Hauenuit JI. bpaitns s
3amucy XUMHYECKHX (popmyn
JUTSL CIICTIBIX M CITA00BUISIIIIAX
00yJaromuxcs

4 OnucaHue Npoueaypbl OLeHUBAHUS

Pesynbrarel 0OydeHuss 1O NpPEAMETY, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLUH
OIICHUBAIOTCS MO  4YeTBhIpEX  OajdbHOM  IIKaJlie  OIEHKAMHU:  «OTIUYHO»,  «XOPOIIOY,
«YAOBJICTBOPUTCIIBHO», «KHCYHOBJIICTBOPUTCIILHO.

TGKYIHaH arrecrauusd 110 OpeaAMETyY MPOBOAUTCA C LCIIbIO CHCTEMaTHYeCKOM IMPOBECPKHU
I[OCTI/I)KCHI/Iﬁ 06yqa10u1nxc;1. OObekTamMu OIICHUBAHUSA ABJIAIOTCA: CTCIICHD YCBOCHUS TCOPCTUUCCKUX
3HaHI/II‘/’I, YPOBCHb OBJIAACHHUA IMPAKTHYCCKUMHU YMCHHAMHU W HABBIKAMU IO BCEM BHUIAaM y‘-I€6HOI‘/’I
pa6OTBI, KaueCTBO BBIMOJHEHUS CaMOCTOSATEIIHLHOMN pa6OTLI, yqe6Ha;1 JUCIIMIIIINHA (aKTI/IBHOCTB Ha
3aHATUAX, CBOCBPEMCHHOCTD BBIIIOJIHCHUA Pa3JINYHBIX BUJ10B SaﬂaHHﬁ, IIOCeMIa€MOCTh BCEX BHIOB
3aHITHI 11O aTTeCTyeMOﬁ I[I/ICI_II/IHJ'II/IHG).

IIpn mpoBeneHMM NIPOMEXKYTOUHOM AaTTECTALMM OLICHUBACTCS JOCTHIKEHUE CTYIEHTOM
3allJTaHUPOBAHHBIX 11O JUCHUIIMHE PE3YJIIbTATOB O6y‘leHI/I5{, O6eCHe‘{I/IBaIOH_II/IX PE3YIbTaThl OCBOCHUA
o0Opa3oBareIbHON IPOrpaMMBbI B LIEJIOM.

Kpurtepuu oneHuBaHus YCTHOIO OTBETA

(orieHOUHBIE cpencTBa: coOeceoBaHUE, 3alUTa COOOLICHHUS, JTOKJIAJ, UHIUBUAYAIBHOTO /
IPYNIIOBOTO NMPOoeKTa, MU dHepeHIIMPOBAaHHBIX 3/1aHUH, 3aJaHUN TPAKTHUYECKUX padoT)

S 6aJ1J10B - OTBET MOKA3bIBAECT IIPOYHBIE 3HAHUSI OCHOBHBIX MPOLECCOB XUMUH, OTIMYAETCS
IyOMHOW M TIOJHOTOW PACKPBITUS TE€MbI; BJaJieHUE TEPMUHOJIOTMYECKHUM allaparoM; yMEHHue
OOBSICHATh CYIIHOCTb, SIBICHUH, MPOLIECCOB, COOBITHMH, AenaTh BBIBOABI M 0OOOILICHMS, JaBaTh
apryMEeHTHPOBAaHHbIE OTBETHI, IPUBOIUTH IPUMEPHI; CBOOOTHOE BIIaJIEHUE MOHOJIIOTUYECKON PEYbIO,



JIOTUYHOCTH ¥ MOCJIEOBATEIFHOCTh OTBETA; YMEHUE MPUBOIUTH MPUMEPHI COBPEMEHHBIX MTPOOIIeM
H3y4aeMoi 00J1acTHy.

4 fasna - oTBeT, OOHAPYKMBAIOIIUK MPOYHBIC 3HAHUS OCHOBHBIX IPOILECCOB XWMHH,
OTJIMYAETCS TIYOMHON M MOJHOTOM PacKPBITUS TEMBI;, BIIaJJeHUE TEPMUHOJIOTHUYECKUM armapaToM;
YMEHHE OOBSCHATH CYIIHOCTH, SIBJICHHIA, IPOILECCOB, JENarh BBIBOABI U 0000IIEHUs, JaBaTh
apryMEHTUPOBAHHBIE OTBETHI, IPUBOAUTH MpUMeEphl. OJIHAKO AOIYCKAETCs O/IHA - IB€ HETOUHOCTH B
OTBETE.

3 0a/u1a — OTBET, CBUACTENBbCTBYIOIIUM B OCHOBHOM O 3HAHMM IPOLECCOB XUMUHU,
OTIMYAIOIIUICS HEAOCTAaTOYHONH TIIyOMHOW M TIONMHOTOM PACKPBITHUS TEMbl; 3HAaHHEM OCHOBHBIX
BOMNPOCOB Teopuu; clabo cGhOPMUPOBAHHBIMM HABbIKAMH aHajn3a SBJICHUN, IPOIIECCOB,
HEJOCTaTOYHbIM yMEHHEM J1aBaTb apryMEHTHPOBAaHHBIE OTBETHl U MPUBOAUTH IPUMEPHI.
JlomyckaeTcsi HECKOJIbKO OMIMOOK B COAEpXaHUM OTBETA; HEYMEHUE MPUBECTU MPUMEP Pa3BUTHUS
CUTYaIINH, IPOBECTU CBSA3b C IPYTUMHU aCIIEKTAMU M3y4aeMon 00IacTy.

2 Oamma — oOTBeT, OOHAPYKMBAIOIIMK HE3HAHWE TIPOILIECCOB, H3y4aeMbIX XHUMUH,
OTJIMYAIONIUICS HETTTyOOKHMM pPAacCKpPBHITUEM TEMbI, HE3HAHHEM OCHOBHBIX BOMPOCOB TEOPHH,
Hec()OPMUPOBAHHBIMU ~ HABBIKAMHU  aHajM3a SIBJICHUH, [POLIECCOB; HEYMEHHEM J1aBaTh
apryMEHTHPOBAHHBIE OTBETHI. J[OMYyCKaIOTCsl CEpbEe3HbIE OMMOKHU B CONECPKAHUU OTBETA; HE3HAHUE
COBpPEMEHHO MpoOIeMaTHKN U3y4yaeMoii 00IacTH.



OuneHka IKCepUMEHTATBHBIX YMeHMit

OmeHka CTaBUTCS HA OCHOBaHWHU HAOMIOAEHHS 32 00OYYaIOMIMMUCS M MUCBMEHHOTO OTYETa 3a
pabory.

5 6as10B - paboTa BHINOTHEHA TTOJHOCTBIO M IPAaBUIIBHO, CJCTIaHbI TPABUIIbHBIC HAOIIONCHUS
¥ BBIBOJIBI; 9KCTIEPUMEHT OCYILECTBIICH IO TUIAaHY C YY€TOM TeXHUKHU O€301IaCHOCTH M TIPABUII paObOTHI
C BemiecTBAMH U OOOpYIOBaHWEM; MPOSBICHBl OpPraHU3allMOHHO - TPYIOBBIE YMEHHS,
MOAJICPKUBAIOTCS YHCTOTAa pabodero Mecra M TMOPSIOK (Ha CTOJe, SKOHOMHO HCHOJIB3YIOTCS
PCaKTUBBI).

4 6anna - paboTa BBIINOIHEHA MIPABHIBHO, C/IETAaHbI PAaBUIIbHBIC HAOMIOJICHUS U BBIBOJIBI, HO
IPU 3TOM DKCIEPUMEHT IPOBEIEH HE IMOJIHOCTHIO WM JONYIICHbl HECYIIECTBCHHBIE OIIMOKU B
paboTe C BenecTBaMu 1 000pyIOBaHUEM.

3 Gamna - paboTa BBINOJHEHA NPABWJIBHO HE MEHEE YeM HAloJOBHHY WM JIOMYIICHA
CyIIEeCTBEHHas! OITMOKA B XO/I€ AKCIIEPHUMEHTA B 00BSICHEHNH, B 0(OPMIICHHH pabOTHI, B COOTIONCHUN
IpaBWJI TEXHUKU 0€30IaCHOCTH Ha paboTe ¢ BelIecTBaMU M 000PYAOBaHUEM, KOTOPas CTIPABIISAETCS
110 TPpEOOBAHUIO IIPEIIOIaBATES.

2 fama - jgomymieHsl ABe (M OoJiee) CYIIECTBEHHBIE ONIMOKM B XOJ€: DKCIEPUMEHTA, B
00bsicCHEeHNH, B 0()OpMIICHUH pabOTHI, B COONIIOICHUH TIPABWJI TEXHUKH 0€30MacHOCTH Ipu padoTe ¢
BEILIECTBaMH ¥ 000PYI0BaHUEM, KOTOPBIE O0YUYAIOIIUIICS HE MOXKET UCTIPABUTH JaXKe 110 TPeOOBAHUIO
npernojaBaresis; padoTa He BBIIOIHEHA, Y yYalIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.

OueHka yMeHHil peliaTb pac4éTHble 3a1a4u

5 0annoB - B JIOTMYECKOM pacCY)KIEHWUM U pEHIeHHMH HeT OIIMOOK, 3ajada pelieHa
palloOHAIBEHBIM CIIOCOOOM;

4 0ans1a - B JIOTMYECKOM PACCYXKICHUH U PEIICHUS] HET CYIIECTBEHHBIX OLUIMOOK, HO 3ajada
pelieHa HepalOHAIbHBIM CII0CO00M, WJIH JIOMYLIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIINOOK.

3 fasna - B JIOTUYECKOM pACCYXJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIeHa
CYLIECTBEHHAas OUIMOKAa B MaTEMaTUYECKUX pacueTrax.

2 Gajasna - WMeeTcs CYIIECTBEHHBbIE OIIMOKH B JIOTUYECKOM DPACCYKIECHUU U PEIICHUU.
OtcyTrcTBHE OTBETA HA 3aJaHUE.

Onenka NMCbMEHHbIX KOHTPOJIBHBIX padoT

5 0aJ1J10B - OTBET MOJHBIN U IPAaBUIbHBIN, BO3MOXKHA HECYILIECTBEHHAs OLIMOKA.

4 0as1a - OTBET HEMOJIHBIN WK JIOMYILEHO He Oosiee IBYX HECYIIECTBEHHBIX OLTHMOOK.

3 f6anua - paboTa BBHIIIOJHEHAa HE MEHEE YeM HAalOJIOBHHY, JOMYIIEHA O/IHA CYLIECTBEHHas
OmMOKa U TPH STOM JIBE-TPH HECYIIECTBEHHEIE.

2 0anna - paboTa BBINIOJHEHAa MEHbBIE, YEeM HAIOJOBHHY MJIHM COAEPXKUT HECKOJIBKO
CYIIIECTBEHHBIX OMHMOOK. PaboTa He BhIMOTHEHA.

IIpy oneHke BBINOJIHEHUS NUCbMEHHOW KOHTPOJIBHOM paboThl HEOOXOIUMO YUUTHIBATh
TpeboBaHus eAMHOTO OpPorpaduyecKoro pexmuma.

KpHTele/l OICHUBAHUA TECTOBOIO 3aJaHUA

OneHka Omauyno Xopowio Yooenemeopumenvno | Heyooeremeopumenoro
KonnuectBo o
o ot 81% no 0 0
IIPABUJIBHBIX 91% n=> 909 % He meHee 70% menee 70%
OTBETOB !

KpuTtepun BpicTaB/IeHUsI OCHKHU CTYACHTY Ha 3a4yeTe
(oLIeHOYHBIE CPEJICTBA: BBHIIOJIHEHUE MIChbMEHHBIX PA3HOYPOBHEBBIX 3a/1a4 M 3aJaHUI)

Onenka o
MPOMEKYTOUHOMN XapakTepucTuka KadecTBa c(hOPMUPOBAHHOCTH KOMIIETEHITUN
arTecTaluu




CTyneHT IeMOHCTpupyeT C(HOPMHUPOBAHHOCTh JUCLMIUIMHAPHBIX
KOMIICTEHUIMI  Ha  TPOJABHMHYTOM  YpOBHE:  OOHapyKMBaeT
BCECTOPOHHEE, CUCTEMaTHYECKOe U IIYyOOKOe 3HaHue Yy4eOHOro
Marepuasa, yMeeT TECHO YBSI3bIBaTh TEOPHIO C MPAKTHKOM, CBOOOIHO
CIpaBIsETCS C 3a7adamMM, BOIPOCAMH U JPYTUMH BHIAMHU
IIPUMEHEHUsI 3HAHUM, NPUYEM HE 3aTPYAHSIETCS C OTBETOM IIpU
BUJIOM3MEHEHUN 3aJaHUM, INPaBUJIBHO OOOCHOBBIBAET INPHUHITOE
pellleHre, BIaAEeT Pa3HOCTOPOHHMMM HaBbIKAMM M IIpUEMaMU
BBITIIOJTHEHMSI PAKTUYECKUX 3a/1a4.

«3a4yTeHoy /
«OTIIAYHO»

CTyneHT IeMOHCTPUPYET CHOPMHUPOBAHHOCTH IUCIUTUTMHAPHBIX
KOMIIETEHIIMH Ha 0a30BOM YpOBHE: OCHOBHbIC 3HAHHS, YMEHUS
OCBOCHBI, HO JOIYCKAIOTCSl HE3HAYUTEIIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS MPU aHATUTUYECKUX OIEepalusix, IePeHOCe 3HaHUU U
YMEHHI HAa HOBBIE, HECTAHJAPTHBIE CUTYALINU.

«3a4TeHOY /
«XOPOIIO»

CryneHT JOeMOHCTPUPYET CPOPMHUPOBAHHOCTH UCHUIUTMHAPHBIX
KOMIIETEHIIMH Ha IIOpPOrOBOM YPOBHE: MMEET 3HAHUS TOJBKO
OCHOBHOIO Marepuana, HO HE YCBOWJ €ro JAeTalieid, B XOje
KOHTPOJIbHBIX MEPOIPUATHI TOMYCKAIOTCS 3HAYUTEIbHBIE OIINOKH,
HEJOCTaTO4YHO MpaBUJIbHBIE (bopMynHpOBKH, HapyleHus
JIOTUYECKON MOCIe10BaTeIbHOCTH B H3JIOKEHUU MPOTPaMMHOIO
Marepuayia, MCHOBITBIBAET  3aTpPyJHEHUsT [pPU  BBINOJIHEHUHU
MPaKTUYECKUX paloT, MpU ONEPUPOBAHUU 3HAHUAMU U YMEHUSIMU
IIPU UX NIEPEHOCE HA HOBBIE CUTYaIUU.

«3a4yTeHoy /
«YIOBIIETBOPUTEITHHO

CtyneHT IeMOHCTpUpYeT C(HOPMHUPOBAHHOCTD TUCIHMILTHHAPHBIX
KOMIIETCHIIUI HAa YPOBHE HUXKE ITIOPOrOBOI0: BBIABIIACTCS IIOJIHOE UIIU
«HE 3a4TCHOY / MIPAKTUYECKU IIOJIHOE€ OTCYTCTBHE 3HAHMM 3HAYUTEIBHOW YaCTH
«HEYIOBJICTBOPUTEIBHO» | IIPOrPAMMHOIO Marepuana, CTYyACHT JIOIYCKaeT CyLIECTBCHHBIC
OLIMOKH, HEYBEPEHHO, C OOJBIIMMM 3aTPYJHEHUSMHU BBIIOJIHAET
IIPAKTUYECKHE pabOThl, YMEHHsI U HAaBBIKU HE C(HOPMHUPOBAHBI.

5. [Ilpumepbl OLEHOYHBIX CPEICTB A/ NPOBeIeHU TeKyIlel aTTecTaluu
5.1 KoHTpoJIbHbIE BONIPOCHI M 3a1aHHUS.
Pa3gesn 1. OcHOBBI CTPOCHHS BelleCcTBA
Tema 1.1. CtpoeHre aTOMOB XUMHUYECKUX JIIEMEHTOB U MPUPOJIa XUMUYECKON CBA3H
[TpoBepsiembie pe3ynbTarsl o0yuenus- JIP 02, JIP 04, MP 03, ITP 02, ITP 09

1.Yto6s1 66110, ecniu Ob1 mpuHIun [laynu He coOmonancs?

2.Yro Takoe nmpoBa MEeKTpoHa?

3. UeM OoTIIMYAIOTCS MMOHATHS BAJIEHTHOCTH MU CTEIIEHH OKUCIEHHS?

4.TloueMy, B OTJIUYHE OT OOJBIIIMHCTBA JIEMEHTOB- HEMETAJUIOB, CAMBIE SIPKUE MPEICTABUTEIH
WX — TaJOTeHbI- HEe 00pa3ylOT aUIOTPOINHBIX Moaudukanuii? Hamummure cCTpyKTypHBIE (POPMYIBI
BemecTs: CO, CaF2 F2, O F2?

5. JlokaxuTe, 94TO BCE TUIBI XUMUYECKON CBSI3U UMEIOT OOIIYIO TPUPOTY?

Temal.2. Ilepuonnyecknii 3axkon u Tadinuna JI. U. Menneneesa
[TpoBepsiembie pe3ynbrarsl o0yuenus- JIP 01, JIP 04, MP 04, MP 06, TTP 03, I1P 08

1.IToueMy Tak MOXOKH CBOMCTBA JJAHTAHA U JIAHTAHOWJIOB, AKTUHUS M1 aKTUHOUJIOB?

2.KaxkoBa obmras (hopMyna BBICIIETO THAPOKCHIA, COOTBETCTBYIOMIETro dneMeHTaM VII rpymmsi?
KakoB ero xapaktep?

3.Ilouemy BOmOpOA, B OTIMYME OT BCEX JPYrUX SJIEMEHTOB, 3amUChIBalOT B llepuoanueckoit
tabmune /.M. MenneneeBa a1BaxIbl.



4. TloueMy »JIE€MEHTBl  IJIaBHBIX MOATPYIMI BTOPOTO U TPETHETO
XUMHYECKUMU aHasioraMu? B 4ém nposiBisieTcst aHamorus?

5. CocraBbTe MEKTPOHHYIO U Tpaduueckyro (opMyny i XUMHYECKOTO DIIEMEHTa IOJ
HOMepoMm 13.

Pa3nen 2. XumMnuyeckue peakunu

Tema 2.1. Tunbl XUuMHYECKHUX pPeaKkIuil

[TpoBepsiembie pe3ynbrarel o0yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, TTP0S5, TTP06,
[1P07, IIP10, ITP11

nepuoga Ha3bIBAIOT

1.JlaiiTe XapakTepUCTUKY PEAKIIUK CUHTE3a OKcHia cepblVI

2.B 4éM nposIBIISIOTCS 0COOCHHOCTH pEaKIfii 3aMeIIeHUs] Y OpraHMYeCKUX BelecTB?

3.JlaliTe XapaKTepUCTUKY PEaKIIMA METaHa C XJIOPOM IO BCEM IPU3HAKAM KJacCHU(UKAIIH.

4.PaccuuTaiite TemnoBoii a3 ekt peakiun okucieHus 70 Kr a3ora B okcun azorta Il

5. PaccraBbTe KOA(DPUITMEHTHI B YPAaBHCHUSAX PEAKIUH, YKOKUTE THIT PEAKIIHH:

a) FeClz + Cl2 — FeClz ;0) AI(OH)3 — Al2O3 + H20; B) FeClz + NaOH — NaCl + Fe(OH)s

6.11pu coequuennu 18r amoMuHus ¢ Kucaopoaom Beiaensercs 547 k/x temnorel. CocTaBbTe
TEPMOXUMHUYECKOE YPABHEHHE PEAKITUU

Tema 2.2. JJIeKTPOJIUTHYECKAS TUCCONMALUS U HOHHBIA 00MeH

1.Kakue BemiecTBa OTHOCATCS K DJIEKTPOJIUTAM, a KaKUe K HEJIEKTPOoJIuTam?

2.3anonHuTe TAOIUILY

pH 2 12 7 8 3) 13 4
[H']
[OH"]
Tun
cpensl
3.CocraBbTe MOJIEKYJIIpHBIE U MOHHBIE YPaBHEHUs peakuuil Mexay Bemectsamu: a) KOH u
MgCl>
6) K2COsu HNO3

4.HanumuTe MoJHbIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS BOBMOXKHBIX PEAKIIMNA MEXITY
MIOTIAPHO CIIMBAEMBIMU PACTBOPAMH COJICH: HUTpAT cepedpa, KapOOoHAT HATPHs, XJIOPU/I KaJIbIIHs,
docdar xamus
Pa3gen 3. CTpoeHue u cBOIiCTBa HEOPraHNYEeCKUX BelleCTB
Tema 3.1. Kimaccndukanns, HOMEHK/IATYpa M CTPOCHHE HEOPraHMYECKHUX BeIeCTB
[Tposepsiembie pesynbTarsl 00yuenus- JIP03, JIP04, JIP0S, MP02, MP09, ITP0S, TTP09

1.HazoBuTe o011ue Kiacchl HEOPTaHMYECKUX BEIIECTB

2.3anumure CTpyKTYpHYIO (OpMYITy CEPHOM KHCIOTHI

3.Kakue BbI 3HaeTe BellecTBa € JBOMCTBEHHOM QyHKkuuen?. [lpuBenure npumepsl Takux
BELIECTB U MTOATBEPAUTE TAKYIO JBONCTBEHHOCTh CBOMCTB YPAaBHEHUSMH COOTBETCTBYIOIINX

peaxkumit
4.BpiOepuTe OKCHJIBI U3 CIEAYIONINX BEIIECTB
H>SO4 SO3 Fe2Os CO, H2SiO3 CaCO3 CaO CO
SiO2 NaOH AI(OH)3 | Mn20O7 FeO SO2 N2Os Na20
5. OtHecuTe npupoay OKCUI0B. OTBETHI 3aNTUIITNTE B TAOIUITY
Na.O SO» K20 CuO CrOs Mn207 SiOz N2Os
CaO SOs3 P20s FeO MnO Al2O3 BeO Fe203
‘ OCHOBHBIE ‘ KHCIJIOTHBIE ‘ amdoTepHbIe




6.Hexotopass kucnmora coaepxxkut Bomopoa (2,2%), uom (55,7%) wm xucnopon (42,1%).
Ornpenenure MPOCTEHITYIO GOPMYIY STOM KUCIOTHI.

7. Brlnicars U3 CINCKA BEIIECTB OKCHALI, OCHOBAHMUS, KUCIIOTHI , COJIM U Ha3BaTh ux: HoSO4 ,
Cu(OH)2,K3P0g4, Ca0,

8. CocraButh (hopmynbl coequHenwmii: a) okcuaa yriepona( II) ,0) ruapokcuna meau (1), B)
XJIOPOBOJIOPOJTHOM KHUCIIOTHI, T') cyiabdara HaTpus

Tema 3.2. ®U3UKO-XUMHYECKHE CBOMCTBA HEOPraHUYECKHUX BelleCTB
[TpoBepsiembie pe3ynbrarel o0yuenus- JIP04, JIP0O8, MP03, MP06, MPO7, ITP03, ITP04, TTP06,
I1P09

1.Hanucarb ypaBHEHHSI XUMHUYECKUX PEaKIuil, a K OyKBaM I M ]l COCTaBUTh HOHHBIE ()OPMBI:

a) HoSO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO 1) CaCO3 + HCI 1) AlICIz + AgNO3 e) Ba(OH)2
+ SiO2

2. OCyliecTBUTD MEPEXO/IbI: KaTui — OKCHUJ] KIS — THAPOKCHUJ] KIS — Cylb(aT Kaaus

3. 3amavya: CKOIbKO KI' HaTpus MOTpeOyeTcs sl peakiuu B3auMOAEWUCTBUA ¢ 16 Kr cephl,
conepxariei 25% npumeceit, ecnu cxema peakuuu: Na + S — NapS

4.CxonbKO KT HaTpus moTpedyeTcs AJs peakIuy B3auMOACHCTBUs ¢ 16 Kr cepbl, coaepKaiei
25% mpumeceii, ecnu cxema peakiuu: Na + S — NapS

Tema 3.3. UnenTudgukanus HeOpraHn4ecKuX BellecTn
[Tpoepsiembie pe3ynbTarsl o0yuenus- JIP03, JIP07, MP0O1, MPO03, TTPOS5, ITPOS8, ITP09

1. Hanucarp xumuueckue GopMysabl BEIIECTB, HAXOIAIIUXCA B TpeX Koj0ax, eciu:

A. pacTBOp U3 nepBOi KOJIOBI OKpAIIMBAET IJIaMsl B JKENITHIH, a U3 BTOPOH — B (PHOJIETOBBIIH
LBET;

B. npu HarpeBanuu oOpasia u3 Tperseil konos ¢ NaOH nmosBuics 3amax aMMuaka;

C. npu npunuBanuu pactBopa AgNOs Bo Bcex 00pa3iiax BbIMAMU OCaJKHU Oeoro 1BeTa,
npuyeM B o0pasie U3 TpeThel Koa0bl 0CaJOK pacTBOPUIICS MpHU A00aBIEHUHU BOJBL;

D. no6asnenue pactBopa BaCl2 cioco6cTBOBasIO BhINaIeHUIO O€IbIX OCaIKOB B 00pa3nax
U3 BTOPOM U TpeTbel Ko0;

E. mpuimanue pactBopa HC1 npuBesno k OypHOMY BbIIETICHHIO ra3a B 00pasiie U3 BTOpOit
KOJIOBI, PUYEM 3TOT I'a3 BbI3BaJl HoMyTHeHHE pacTBopa Ca(OH)2.

OTBeT NOATBEPAUTH YPABHEHMSIMH COOTBETCTBYIOIIMX pEAKIUI B MOJEKYISIPHOH U
MOJIEKYJISIPHO-UOHHOM (popme.

2. OnpenenuThb, B KAKOM UIMEHHO KOJIO€ COEPIKUTCS KaXKJ0€ U3 YKAa3aHHBIX BEIIECTB.

B derpipex kombax 0e3 ITHKETOK COJEp)Karcs pPacTBOPBI CIEAYIOIIMX BELIECTB: COJSTHOU
KHCJIOTHI, XJopuaa Oapus, cynbdara kanus, Gocdara kamus. Vcrmons3ys JOMOTHUTEIHHO PACTBOP
AgNOQg, onpenennTh, B KaKO UMEHHO KOJIOE COAEPIKUTCS KaXKA0e M3 yKazaHHBIX BemiecTB. OTBeT
MOJATBEPIUTH YPABHEHUSIMU pEAKLUN B MOJIEKYISIPHON M MOJIEKYJISIPHO-UOHHOMU (hopMe.

3. Onpenenuts COCTaB COAEPKUMOTO BTOPO U TPEThel MPOOUPOK

B nsaTe npobupok, comepkaiux pactBopsl xjopuaos kanusi, meau (II), 6apus, amtomunusa u
xenesa (III), nob6asunu pactBop NaOH. Yka3zare, B KaKUX UIMEHHO NMPOOUPKAX HAXOIWINCH JaHHBIE
COJIH, €CJIH B IEPBOM pOOHpPKeE BhITAT 0CaI0K O€JI0ro 11BETa, B YETBEPTOM — roJy0oro 1BeTa, B MATOM
— Oyporo 1BeTa, a BO BTOpOil U TpeThell ocasika He oOpa3oBajock. [Ipy moMoIu Kakoro peareHra



MOXHO OIPENEIUTh COCTaB COMACPKHMOIO BTOPOM M TpeThel npoOupok? OTBET MOATBEPAUTH
YpaBHEHUSMH COOTBETCTBYIOLIUX PEAKLUN B MOJIEKYISIPHOM U MOJIEKYJISIpHOUOHHOU (opMe.

4. Yka3arb, B KaKOil IMEHHO IPOOMPKE HAXOAUTCS KaKaasi COJb

B nmaTe mpoOupok, comepkamux pacTBophl cyibdaroB Harpus, mapranma (II), memu (II),
amomunus u xpoma (I1I), no6asmm pactBop NaOH. Yka3are, B Kakoii IMEHHO IIPOOMpPKE HAXOAUTCS
Ka)</1asi COJIb, €CJIM B YETBEPTON MPOOUPKE BhIMAJl 0CAJOK roidyooro 1BeTa, B TPeTheil — CHHEBATO-
CEeporo IBeTa, B MEPBOM M ISITON NMpOOHpPKax — OENIoro MBETa, MPHUYEM OCAJIOK B ISITON MpoOHpKe
pactBopuiics 1ipu ao6aBiennn n30ObiTka NaOH, a Bo Bropoil mpoOupke ocajika He 00pa30BaioCh.
OTBeT NOATBEPAUTH YPABHEHUSMHU COOTBETCTBYIOIIMX PEAKIUil B MOJICKYISIPHOW U MOJICKYJISIPHO-
HOHHOU (opme.

Pasnen 4. CTpoeHue ¥ CBOMCTBA OPraHMYEeCKMX BelIeCTB

Temad.1. Kitaccuukanus, CTpoeHUE ¥ HOMEHKJIATypa OPTaHUYSCKUX BEIIECTB
[TpoBepsiembie pesynbTarsl 00ydenus- JIPO7, MP03, MP06, MP13, MP14, T1P02, TTP03, ITP04,
ITP11, ITP12

1.Kakue BemiecTBa Ha3bIBAIOTCS OPraHUYECKUMU?

2.Ha KOHKpPETHBIX IpUMepax MOSICHUTE, YTO TAKOE U30MEPHS?

3.Yem oTamnyaeTcs CTPyKTypHast U30MEpHsl OT IPOCTPAaHCTBEHHON?

4.Yto noapazymeBan A. M. byTiepoB nog XUMHYECKUM CTPOCHUEM BeLIECTBA?

5.Ha3zoBure xucnoponoconepx amue GyHKIHOHAIBHBIE TpyNbl. [IpuBeuTe mpuMepsl
COCMHEHUH, CONEPKALUX ITH IPYIIIIBL.

6.[lpuBenure npuMep a30TCOAEPIKAIIETO AlMKIMYECKOro coenuHeHus. Hamummre ero
CTPYKTYPHYIO (OpMyITy.

7.Hamummure CcTpyKTypHBIE (DOPMYIIBI COSNMHEHHH, Ha3BaHHsS KOTOPHIX: &) IMpOIeH; O)
NEHTUH-1; B)2-METWINEHTaH; I') IpONaHaib; ) IEHTUH-2; €) IPOIIaHOBasi KUCIIOTA

Tema 4.2. CBoiicTBa OPraHMYECKUX COCTUHEHUM
[Tpoepsiembie pe3ynbTarsl o0yuenus- JIP0S5, MP02, MP03, MP15, TTP0O1, ITPO6, ITP10, ITP11,
ITP12

1.PacudpyiiTe crnemyronryro 1enouky npeppamiennii. Hazosute coequnenust A, b, B: stan
+ Clo>—A + Na—b+ Br,—B

2.Kakue coenuHEHUS MOTYT OBITh TOJNYYCHBI KAaTAIATUYCCKUM OKHCICHHEM METaHa B
pa3iauuHbIX ycnoBusax?. Hanumute ypaBHEHHS COOTBETCTBYIOIINUX PEaKIIHiA

3.IIpemnoxute cocod momyyeHus2-xjaoprnponana u3 1-xjgoprpomnana. Hanummre ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIIUH.

4.TlpenyiokuTe CHOCOO OUYMCTKH dTaHAa OT NpUMeceld JTwieHa. Hamwmurte ypaBHEHHS
COOTBETCTBYIOILIUX PEAKIIUH.

5.I0Ipemnoxure CrnocoObl MOMYyYSHUS aleTUICHA W3 HEOpPraHWYecKuX BellecTB. Hammmmre
YpaBHEHHUS COOTBETCTBYIOIINX PEAKIIUH.

6.Ilpu B3aumonelictBuum OyranueHa-1,3 ¢ OpoMoM BO3MOXHO O0pa3oBaHUE pPAa3HBIX
COCIUHEHMH,

qTO 3TO 32 COeNUHEHUI?

7.Kakme apomarnyeckue yriaeBOJOPOIbI MOTYT 0Opa3oBaThCsl MPH JETHAPOLUKIN3ANNNA H-
okrtaHa? Yrto »TO 3a coequHEeHN?

8.CocTaBbTe ypaBHEHHS PEAKINH MOTYYeHHUs] MeTUI(OopMUara —CIoKHOro 3(hupa MeTaHoIa
¥ MYPaBBUHOM KHCIIOTHI. B KakuX yCIIOBUSAX CIIEAYET MPOBOAMTH Ty PEAKITUIO?

Tema 4.3. UneHTuukanus OpraHudeCcKHX BellecTB, UX 3HAYeHUe U NMPUMEHEeHUe B
OBITOBOW M MPOU3BOACTBEHHOM /1eATEJIbHOCTH YeJIOBEKA.



[TpoBepsiembie pe3ynsrarsl 00yuenus- JIP03, MPO1, MP03, MP08, MP13, MP14, ITPO1, ITP07,
I1P09, I1P11, ITP12

1.B Hamniem pacrnopspkeHUU UMEETCsl Ta30Basi ropeika u Habop peakTUBOB: 1) BOJHBIN pacTBOP
NaOH; 2) paz6asnennas HoSO4;3) Bonusiii pactBop NaxCOs;4) Bognslit pactBop KMNnO4 5)6pomuast
Bona; 6) BomHbIK pacTBOp CuSOy4 ;7)aMMHaYHBIN PAcTBOP OKcHa cepedpa; 8)Boja.

B aByx npoOupkax comepkarcs CIeAyIoHe BelecTBa:

1 BapuaHT: a) O¢H30lHAs KUCIIOTa; 0) aHUJIUH

2 BapuWaHT: a) TII0K03a; 0)caxaposa;

3 BapuaHT: a) IJII0K03a; 0) NIIUIIEPHH.

4 BapuaHT: a) YKCyCHAsi KUCTIOTA; 0)3TUIOBBINA CIUPT.

5 BapuaHT: a) hopManuH; 0) STHUJIOBBIN CIIUPT

C moMompbl0 MHHHMMAJIBHOTO YHCIA peareHTOB (yKa3aHHBIX B Hadaje pabOThl) OIpEIeIHuTe
COZIEPKUMOE KaKIOW 13 MpoOupok. Hanumunre ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIIHA.

Paznen. 5. KuHernyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS
XHMHUYECKHX PeaKkuuid.

Tema 5.1. CkopocTh XUMHUYECKUX peakiii. XUMHUYECKOE pPaBHOBECHE.

[IpoBepsiembie pesynbTarsl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MPO07,
MP15, TTP08, ITP09

1.Kakyro BenmUIrHY Ha3bIBAIOT TEMITEPATyPHBIM KOPPHUITUSHTOM?

2.Kakue BelecTBa Ha3bIBAKOTCS Karajn3aropamu?

3.Kak Ha3bIBatOTCsI OMOIOTUUECKUE KaTaIn3aTophI?

4. Bo CKOJIBKO pa3 U3MEHUTCS CKOpPOCTh peakuuu 2A + B—A2B, eciu KOHUEHTpauuio
BelleCTBa A yBEIMYUTH B 2 pa3a, a KOHLIEHTpaLUIO BellecTBa B ymensminTh B 2 paza?

5.Ilouemy ckoponoptsIMecs NPOIYKThI XPAHSAT B XOJIOAWIbHHUKE?

6.ITouemy Ha MyKOMOJIBHBIX 3aBOJIaX WHOT/A MPOUCXOMAT B3PHIBBI?

7.1louemy kuakuil OEH3MH W ATAHOJI TOPST CIIOKOWHO, a Mapbl 3TUX BEIIECTB B CMECU C
BO3/yXOM B3pbIBatOTCA?

8.Kakue peakiinu Ha3bIBatOTCSI HEOOPATUMBIMU?

9. Uto Ha3bIBaeTCS XUMUYECKUM paBHOBECHEM?

10.B kakyr CTOpOHY CMECTUTCS XMMHYECKOe paBHOBecue cucrembl AB«— A+B, eciamu
TIOBBICUTH Temmeparypy Ha 30°C? Temmeparyprble K0d3(D(HIMEHTH NPAMON U 0OpPATHOH peakiuii
COOTBETCTBEHHO PaBHBI 2 U 3.

11.B xakoM HampaBJIe€HUH CMECTUTCS XUMUUeckoe paBHoBecue cuctemsl 2CO + 2H2—CHa+
CO2, ecnu KOHIIEHTPAIIMKU BCEX BEIIECTB YMEHBIINUTH B 2 paza?

Pa3nen 6. PacTBopsl

Tema 6.1. IlonsaiTHe 0 pacTBOpax
[TpoBepsiembie pe3ynbTarsl o0yuenus- JIPO1, JIP02, JIP0O3, JIPOS, JIP06, MP03, MP04, MP14,
I1PO7, TTP10, ITP11

1.Kaxkoii pacTBOp Ha3bIBa€TCS HACBIILIEHHBIM, HEHACHIILIEHHBIM?

2.YT0 Ha3bIBaeTCS paCTBOPUMOCTHIO BEIIECTBA?

3.Ut0 Ha3bIBaE€TCSI MACCOBOM JI0JIEH PACTBOPEHHOTO BEIIECTBA?

4. Kakas mociie1oBaTeIbHOCTh MTPUTOTOBJIEHUS pacTBopa’?

Pa3nen 7. Xumusi B ObITY M IPOU3BOICTBEHHO /1eITEIbHOCTH YeJI0BEKa
Tema 7.1.
[TpoBepsiembie pesynbTarsl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MPOS, MP08, MP17, MP18,
[1P02, TTPO6, ITPO9, ITP11, ITP12
1.XuMHS ¥ BIUSHHE TOIUIMBA HA OKPYKAIOIIYIO CPETY.
2.AnbrepHaTUBHBIE BUbI TOILINBA, IPUMEPHI UX UCIIOJIb30BAHMUS.



3. Yto Takoe BMC? [lonumepsl, UX HCIIOIb30BAHUE B AaBTOMOOMIIBHOM WHIYCTPHH.
4.Ileperonka He()TH ¥ BHJIBI TOIIMBA, BIMSHUE HA OKPYKAIOIIYIO cpeny?
5.PacckaxuTe 0 XMMHUYECKOM COCTABE TOIUIMBA, YTO IMOKA3bIBAET OKTAHOBOE YUCIIO?
6. X¥MHUs U OKpacka aBTOMOOMIIBHOT'O TPaHCIIOPTa.

5.2 Tembl pedeparoB

. Tnsl XUMHYECKOU CBSA3U

. 3HaYEHUE PACTBOPOB B KU3HHU U TEXHUKE

. YcTpaHeHue KECTKOCTH BOJbI HAa IPOMBIIUICHHBIX IIPEIIPUATUAX

. Ucnonp3oBanne MUHEpATbHBIX KUCIOT HAa IPEAIPUITUAX PA3TUYHOTO TPOPUILS
. IloBapeHHas cOJIb KaK XUMHUYECKOE CBIPHE

. buorexHosorus ¥ reHHas MHKEHEPUsS — TEXHOJIOTUH

. CoBpeMeHHbIE METO/IbI 00€33apakKUBaHMsI BOJbI

. 3ammTa O30HOBOTO 3KpaH OT XMMUYECKOTO 3arps3HEHUs

03N DNk WN —

5.3 IIpumepbl TECTOBBIX 3aJaHU I

BxoaHoii KOHTPOJIb.

IIpumeuanue. [IpenogaBarens onpeaenseT KOJIMYECTBO BOIPOCOB U3 MPEITI0KEHHBIX.
Bapuant nepsBblit

1.2nexTpoHHas GopMyiia BHEITHETO SHEPTETHYESCKOTO YPOBHS aToMa KPEMHHUS

1)3s23p?;  2)3s?3p*;  3)4s?4p?  4)4s?4pt,
2.XuMudeckas CBs3b B MoJiekyine NHs:

1)uonnast; 2)KoBajeHTHas MOJsIpHAs; 3 )MeTaanueckas;4)KoBalleHTHAs HETOsIpHasl.
3.Haubonee sipko BeIpaKEHHBIC HEMETALTUICCKUE CBOWCTBA TIPOSIBIISICT:

1Si; 2)C; 3)Sn; 4)Ge.
4.0xcunsl pochopa (V) ¥ HUHKA SBISIOTCS COOTBETCTBEHHO:

1 )KMCTTOTHBIM U OCHOBHBIM; 2)OCHOBHBIM M KHCIIOTHBIM; 3)KHUCIOTHBIM U aM(OTEPHBIM;

4)0CHOBHBIM 1 OCHOBHEBIM.
5.K peakuusm 3amenieHus: OTHOCUTCS PEaKIIUs:

1)2Na + Oz = 2Na202; 2)CaCO3z = CaO + CO271; 3)NaOH + HCI = NaClI + H20; 4)Zn +
H2SO4 = ZnSO4 + Hat
6.BemecTBa, KOTOpHIE TIPH JUCCOITUAITIN 00Pa3yIOT B KAUYECTBE aHUOHOB TOJBKO TUIAPOKCHI-HOHBI,
SBIISIFOTCSA:

l)xucnoramu; 2)CpeIHUMU CONIAMH; 3)IIesiouaMu; 4)KUCIBIMU COJISIMU.
7.Cymma k02 ppuieHToB nepea GopMyliaMu HEXIEKTPOIUTOB B ypaBHEHUH PEaKIUn

Fe + 2HCI(p-p) =FeCl, + H>1 paBua: 1)2; 2)3; 3)4; 4)5.
8.Cymmbl Bcex K03(pPHUIIMEHTOB B MOJHOM M COKPAIIEHHOM MOHHBIX YPAaBHEHUSAX PEAKIIUU MEXIY
pactBopamu cynbdara HaTpus U XJaopuaa 6apus paBHBI:

DIlu3; 2)11us;, 3)9u3; 4)9us.
9.CokpaleHHOE HMOHHOE YypaBHeHHe peakrum Mg?* + 20H" =Mg(OH)2| cooTseTcTByeT
B3aUMOJIEHUCTBHIO:

1)pacTBOpa coyii MarHust O MIEJIOYBIO;

2)HepacTBOPUMOMN COJTM MarHusi CO MIENOYbIO;

3)pacTBOpa COJIM MarHus ¢ HEPACTBOPUMBIM OCHOBAaHUEM;

4)HepacTBOPUMON COITM MarHusi C HEPACTBOPUMBIM OCHOBAHHEM.
10.Peakrust HOHHOTO OOMEHA UJIET J0 KOHIIA B Pe3yJIbTaTe BBIICIICHUS T'a3a IMPH B3aMMOJICHCTBUU:

1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NOs3)2; 3)Ca(HCOs3)2 ¢ HCI; 4)Na2COs ¢ CaClo.
11.B cxeme npeBpalieHuit

1 2 3 4
No——NH3—— NH4Cl—— NH3z——N>
MOBBIIIICHHAS TEMITEpaTypa HEOOX0ArMa il TPOBEICHHS PEeaKIIHIA:



11,2,3; 2)1,34; 3)124; 4)234.
12.KapOoHar - HOHBI MOYXHO OOHAPYKUThH BOTHBIM PACTBOPOM:
l)xmopoBomopona;  2)xyopuia HaTpusi;  3)ruapokcuia Harpusi;  4)cynbgara aMMOHHSL.
13.C HanMeHblIel CKOPOCTHIO MPH KOMHATHOM TeMIlepaType MpOTEKaeT peakius
1)Fe u O2; 2)CaCOs u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSOas(p-p) u NaOH(p-p).
14. Xumuyeckoe paBHOBECHE B CUCTEME
FeO(t1) +Ha(r)«> Fe(t) + H2O(r) — Q cmecutbest B CTOPOHY MPOAYKTA PEAKLIUU MPU:
1 )[IOBBIILICHUH 1aBICHUS; 2)MOBBIIICHUN TEMIEPATYpPhbl; 3)IOHMKEHUU JaBJICHHUS;
4)UCIIoNb30BaHUH KaTalln3aTopa.
15.Cynbdar kaabiys OTHOCUTHCS K KIIACCY:
1)oxkcnaoB;, 2)ocHoBaHmii; 3)coneii; 4)KHUCIOT.
16.Kak u3mensercs paguyc aroma B psaay Li — Na —K?
1)ne u3mensiercs; 2)cHauyajaa yBeJIMUYUBAETCA, IOTOM YMEHbBIIACTCS; 3)yMEHBIIACTCS;
4)yBeTMYNBACTCS.
17.Kaxoii u3 METaJJIOB HE pearupyeT ¢ BOIHBIM pacTBopoM cynbdara meau (1):
1)xkeme3o; 2)cepebpo; 3)oioBo;  4)HATpHIA.
18.I1pu B3anMOIEHCTBUN C HEMETAJUIAMU METAJITBI TPOSIBIISIIOT CBOMCTBA:
1 )okucnurenbHble; 2)KUCIOTHBIE, 3)BOCCTAHOBUTENbHBIC, 4)O0CHOBHBIE.
19.®opmyra BemecTBa, 0003HAYSHHOTO «X» B CXEME MPEBPAICHUH:
P —— X——H3PO4,
1)PH3;  2)CasPz; 3)P20s; 4)PCls.
20.Docdar xanbiys MOXKHO MOJIYYUTh peakiueil HOHHOTO 0OMEHa PU B3aUMOACHCTBUH:
1)kanbius ¢ hochopHOM KHUCIOTOM; 2)oKcHuaa Kaiblus ¢ okcuaoM dochopa(V);
3)cynbdara kanbmus ¢ GochopHOU KUCIOTOM; 4)docdara HATPHsI C XJTOPUIOM KaJIbIIHS.
21.CeipbeM aJis TOyYeHUS KUCIIOPOAa B IPOMBIIIIICHHOCTH CITYKHUT:
1)6eproneroBa combp KCIOs; 2)nmepmanranar kamuss KMnOs;  3)Bo3myx; 4)mepokcun
Bojoponaa HoO2.
22.0npeenure MacCoBYIO 00 xkene3a B okcuae sxenesa(lll):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoit 1,6r coxriu B kucnopose. Onpenenute o0bem okcuia cepbi(1V), uamMepeHnslit nmpu
HOPMAJTBHBIX YCIIOBHUSAX, KOTOPBIH 00pa30BaJICs MPH ITOM:
D11,2n;,  2)1,12m;  3)112m; 4)0,112m.
24.0OnpeaenuTe MacCOBYIO JIOJTIO caxapa B pacTBOpe, oilydeHHOM pactBopenueM 10r caxapa B 190r
Bonel? 1)0,5;  2)0,1;  3)0,05; 4)2.

OTBeTbI
BxoaHoii koHTpoab Mo xumMuu 1 Kypc
Bapuanr nepsbli

Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOITpOCA

Otger 1 2 2 3 4 3 1 1 1 3 2 1

Ne 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
BOITpOCa

Otger 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHoii koHTpObL MO XUMHHU 1 Kypc
Bapuant Bropoit
1.9mexrpornas dopmyna aroma 1s22s22p°3s23p*. Xumuuecknii cuMBOI U (opMyIa BOTOPOIHOTO
COCIMHEHUS 3TOTO 3JIEMEHTA!
1)C u CHy; 2)Si u SiHs; 3)O u H20;
4)S u HaS.



2. XUMHUYECKasi CBA3b B OKCHJIE JTUTHS:

1)noHHas; 2)KOBaJICHTHAS MOJSPHAS; 3)MeTaINYecKas; 4)KoBaJIeHTHAs HETIOJsIpHAsI.

3.B manbIx mepuonax NepUOAMYECKON CHUCTEMBbl XMMUYECKHX 3JIEMEHTOB C YBEIMUYCHHEM 3apsia
A71ep panychl aTOMOB:
1)yBennuuBaroTcs; 2)U3MEHSI0TCS EPUOANUYECKH;

3)ymeHbmaioTcs; 4)He U3MEHSFOTCS.
4.®opMysIbl OCHOBHOTO M KHCIOTHOTO OKCHJIOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrOs; 3)P20s5 u CO2; 4)SO3 u CaO.
5.Koadpdunment nepex GopMmysnoil BOCCTAaHOBUTENSI B YPAaBHEHUH PEAKIMHM TOPEHUS aJIOMHHUS B
KHUCIIOpOJIE:

11; 2)2; 3)3; 4)4.
6.BemecTBa, KOTOpBIE MPU AUCCOLUAIMN 00Pa3yIOT TOJBKO KaTHOHBI METajlla U TUAPOKCHI-UOHBI,
SIBIISIFOTCSL:

Dkucinoramu; 2)comsamu;  3)menodamu;  4)amM¢pOTEpHBIMU THAPOKCUIAMM.
7.Jlamnouka mnpubopa Il HCIBITAHUS BEUIECTB Ha AIIEKTPONPOBOAHOCTH 3arOPUTHCS TPH
MOTPY>KEHUH AIIEKTPOJIOB B:

1)consanyto kucnoty; 2)xiaopua kanus (kpuct.); 3)okeun xkeneza(Ill); 4)aucrumnnpoBaHHyro
BOIY.
8.CymMmBI BceX KOA((UIIMEHTOB B TOJTHOM U COKPAIICHHOM MOHHOM YPaBHEHHSAX PEAKIUH MEXIY
pacTtBopami cyibdara IMHKA U HUTpaTa Oapus paBHBI:

19u4; 2)10u3; 3)12u4; 4)12u3.
9.CokpameHHOe MOHHOEe ypaBHeHHMe peakmun: Ca?* + SO42 = CaSOs COOTBETCTBYET
B3aMMOJICHCTBUIO B PACTBOPE:

1)CaCl> ¢ BaSOs; 2)CaClz ¢ Na2SOs; 3)Ca ¢ NaxS04; 4)CaCOs ¢ H2SOq.
10.0Ocanox obpasyercst Ipy B3auMOAECUCTBUH pacTBOpoB xyopua xenesa(ll) u:

l)runpoxcuna Hatpusi; 2)cynbdara HaTpus; 3)consiHoi kucnoTel; 4)autpara menu(ll).
11.ITpu komMHaTHOM TemnepaTrype OyyT B3auMOJEICTBOBATh:

1)N2 u H2; 2)N2 u Oz; 3)Zn u H20; 4)Na u H>O.

12.CocraB comr(NH4)2SOs MOXHO yCTaHOBHTBH, MCIOJB3ysS JIBa PacTBOpa, COACPIKAIIHE
wonsl: 1)OH u Ba?*; 2)OH u H*; 3)Cl-u Cu?*; 4)COs®> u Ba?*.

13.C HanbobIIei CKOPOCTHIO TPH KOMHATHOW TEMIIEpaType MPOTEKAST PEAKITHSI MEKIY:
DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14 Xumuueckoe paBHoBecue B cucteme: COz(r) +C(1) «>2CO(r)— 173 x/x CMeIaercs B
CTOPOHY MPOJYKTa PEAKIUH TIPH:
1)NOBBIIEHUN JaBlIEHUsI; 2)MOBBIIMIEHUN TEMIEparypbl;  3)IOHMKEHUU TeMIIepaTyphl;
4)1cTIoNb30BAHNN KaTaIn3aropa.
15.'mapoxcu KambIyst OTHOCUTBCS K KJIacCy:
1)okcunoB; 2)ocHoBaHMil; 3)coneil;  4)KHUCIOT.
16.Kak u3MeHsIFOTCsI KUCJIOTHBIE CBOMCTBA BBICIINX OKCHIIOB ClieBa Hampaso B psaay Al-Si-P?
1)He U3MEeHsIOTCS; 2)cHauala yBEJIUYMBAIOTCS, IOTOM YMEHBIIAIOTCS; 3)yMEHbIIAIOTCS;
4)yBenTUUMBaIOTCSL.

17.Kakoit n3 MeTaIoB HE pearupyeT ¢ BOAHBIM pacTBopoM cyibdara memau (11):
1)xene3o; 2)3omoto;  3)omoBo;  4)HaTpUid.

18.ITpu B3aMMOIEHCTBUN C METAIIIAMHA HEMETAJITBI MTPOSIBIISTIOT CBOKCTBA:

1)okucnutensHbIe; 2)KUCIOTHBIC; 3)BOCCTAHOBUTEIbHBIC;, 4)OCHOBHBIC.
19.®opmyna BeniecTBa, 0003HAYEHHOTO «X)» B CXeMe MPEBPAICHHIHA:

+H> + HCI
FeO —— X———FeCly:

1)Fe20s;  2)FeClz;  3)Fe;  4)Fe(OH)..

20.I'mapoxcu IMHKA 00pa3yeTcs Ipu B3aUMOICHCTBHH:



l)okcua nMHKA ¢ BOJOMW; 2)OKCHAA LMHKA C THAPOKCHUIIOM HATpus; 3)XJopuaa IIUHKA C
ruapokcuiom meau(Il); 4)xmopuna nuHKa(p-p) ¢ THLAPOKCUIOM HATPUs(P-p).
21.B IpOMBININIEHHOCTH CEPHYIO KUCIIOTY MOTYYarOT MOTIOICHHEM:
1)SO3 Bomoii; 2)SO3 pacTBOpoM cepHOit KucioTsl; 3)SO2 Bomoit; 4)SO2 pacTBOpOM cepHOI
KHCJIOTBI.
22.0npeenure MacCcoBYIO 1010 Meau B okcuzae meau(Il):
10,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca ra3000pa3HOro BOOpO/a, KOTOPBIA BBIACIUTCA IPU PACTBOPEHUU 4,5 T aTIOMUHHS B
COJISTHOM KHCJIOTE€ COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,51.
24.0OnpenenuTe MacCOBYIO JOJIO COJIM B PacTBOpe, MolydeHHOM pacTBopeHueM 20r comu B 140r
BOJIBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTtBeTbI
BxoaHoii koHTpob 1O XumMuu 1 Kype
BapuanT BTOpOi

Ne 1 2 3 4 5 6 7 8 9 10 11 | 12
BOITpOCa
Otaer 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24
BOITpOCa
Otger 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3aganns npakTHYEeCKUX PadoT

Pazjiea 1. OcHOBBI CTPOEHMSI BellleCTBA

IIpakTnyeckas pabGora Nel. «CocraBieHne XUMHYECKHUX (POpPMYT ABYXATOMHBIX COEAMHEHUMN
(OKCH10B, CYAb(PHI0B, TUAPUAOB U T.II.) U IPYTUX HEOPraHUUYECKUX COEIMHEHUN OT/IEIbHBIX KJIACCOB
C HCIIOJIb30BAaHNE XMMUYECKON CUMBOJIMKY M HA3BaHUH COCAMHEHUH 110 TPUBUAIIBHOW HOMEHKJIAType
u MexxryHapogHoi [UPACy.

Heanb: CoBepiieHCTBOBaHHE YMEHUN COCTABIATh (GOPMYNbl OMHAPHBIX COEAMHEHUHN, HAa3bIBaTh HX,
3aKpENUTh MOHATHUS «CTETIEHb OKUCIICHUS», «OMHAPHBIE COCANHEHU;

3aganue 1.

Bapmuanr 1 Bapuanr 2

1. Onpenienute CTETICHN OKUCIICHHSI aTOMOB 1. Onpenenute CTENICHN OKUCIICHHSI aTOMOB
AIIEMEHTOB B COEIMHEHUSAX, POPMYIBI KOTOPBIX | XUMUYECKUX DJIEMEHTOB B COCTUHEHHSIX,

SiO2, Na20, K5>S, LiBr. IIpusenute Ha3BaHus dbopmynel kotopbix H20, AICI3, N2Os, NazP.
Ka)kJI0I'0 U3 BEIIECTB.

2. Kakas u3 cnenyrouux Gpopmyn 2. Beibepute Gopmyny okcuaa mapraaua (IV):
cooTBeTCTBYeT okcuay azota (II): MnO, Mn207, MnF4, MnOs.

NO, N20s5, NO2, N2O?

3. Hanmmure ¢hopMyIbl BEIIECTB: 3. Hanumure ¢hopMyIbl BEIIECTB: a) OKCHUIA

a) okcuaa cepsl (IV) 6) okcuna cepsr (VI). meaw (11); 6) oxenna Harpus.

3aganue 2. CoctaBuTh PopMyny OMHAPHOTO COSAMHEHUS ATFOMUHUS C YIIIEPOAOM.
3ananmue 3. Ha3sats BemectBa: NaCl, MgS, KH.
3ananue 4.Haiinu crenens okucienus xiopa B coequneHuu Cl20.



BeiBon nmo paoore.

IIpakTuyeckoe 3ansiTHeNe2.XapaKTepUCTUKA SJIEMEHTA MO €ro MOJOKEHHI0 B MEPUOAUYECKON
cucteme JI.11. MenaeneeBa

Hean: XapaxkTtepu3zoBaTh XHMHYECKHE OJIIEMEHTHI B COOTBETCTBUM C UX TOJOXEHUEM B
MepUOANYECKON cucTeMe XUMMUUYecKux aemeHnToB .M. MenaeneeBa no miany.

Ilnan XAPaKTEPUCTUKH JIEMEHTA

1) Ha3Banue snemeHTa;

2) XUMHYECKUNA CUMBOJ;

3) [TopsiakoBbIii HOMED;

4) AromHas macca;

5) Homep niepuona;

6) Homep rpynmsl, BU OATPYIIIIBL;

7) 3apsia aapa atoma;

8) Uncno mpoTOHOB U HEUTPOHOB;

9) O011ee YnCIo AMEKTPOHOB;

10) Dniekrpornas popmyia;

11) Merai wiiv HeMETaJLT;

12) Beicumii OKcH, €ro Xxapakrep;

13) BonopoaHoe coenuHeHue (€CIu €CTh);
14) Tunpokcu, ero Ha3BaHUE U XapaAKTEP;
15) YBenuuenue paguyca atoma (B epuojae u A-Tpyire)

Bapuanrl. JlaTte XapakTepUCTUKY JIEMEHTOB C MOPSAKOBBIMUA HOMeEpamu 13,21
Bapuanr 2. /ath XxapaKTepUCTHKY SJIEMEHTOB C MOPAIKOBBIMU HOMepamu 15,23

Bapuanrt 3. /latb xapakTepUCTHKY 3JIEMEHTOB C IOPSAIKOBHIMU HOMepamul7, 25

Pazgen 2. Xumudeckue peakuum

IIpakTyeckoe 3anaTHe Ne 3«Tunel XUMHUYECKUX PEAKLIUI.

Heawb: KnaccuduuupoBarh peakuuy Mo CIAEAYIOUIMM IMPU3HAKaM: YHCIY U COCTaBY HCXOTHBIX
BEIIECTB M MPOAYKTOB PEAKLMH, W3MEHEHUIO CTENEHEH OKHUCIIEHUS XUMHUYECKUX DJIEMEHTOB,
00paTHMOCTH Mpoliecca, y4acTUIO KaTalu3aropa, TerIoBoMy 3 dexTy

Bapmuanr 1.

1) H2 + N2 <==>NH3 + Q

2) Al + Fe203 —> Al203 + Fe + Q

3) CaCO3 ->Ca0 + CO2 - Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q

Bapuanr2.

1)KCIO3 —>KCI + 02 - Q;

2) N2 + 02 «-NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuanr 3.

1) FeCI3 + AgNO3—> AgCl + Fe(NO3)3;

2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2 +02—>S03+Q


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

IIpakTyeckoe 3ansaTHe Ne4. «Pacy€rbl 0 ypaBHEHUSAM XUMUUECKUX PEAKLIIMH C UCIIOIb30BAaHUEM
Macchl, 00béMa (HOpMaJIbHBIC YCIIOBHUS) Ta30B, KOJTUYECTBA BEIIECTBAY.

Heab: O3HAKOMUTHCSI C OCHOBHBIMU 3aKOHAMU XMMMH U HAYYUTHCS C UX ITOMOIIIBIO peniaTh
JJIEMEHTApHbIE PACUETHBIC 3a/1a4H.

OGopynoBaHue: KaIbKY/ISATOPHI; IIEPHOJUMYECKAsi CHCTEMAa XUMHYECKHX dreMeHToB J[. 1.
Menneneesa, Tabnumna «OCHOBHbIE XUMHUYECKUE (POPMYITBI»;

Bapuanr 1.

1.ITonp3ysich 3HAUEHUSIMH aTOMHBIX BECOB 3j1eMeHTOB 3 llepmomamueckoil TabIHIIbI, pacCUUTANUTE
MOJIIpHYIO Maccy (r/mMoub) mia cnenyronux BemectB: NaF, N2, NaOH, SO2, Ca3(P04)2 .Cxonbko
MOJIEKYJ COEPXKUTCA B | MOJIE Ka)KIOrO U3 3TUX BELIECTB?

2. CKOJIBKO MOJIEH KHCIIopoja conepkutcs B 128 r kuciopoaa?

3. Tlpu rpo3oBBIX paspsgax B arMocdepe mpoucxoautT cieayromas peaknus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOJIbKO MoJieil Kucaopoaa noTpedyercs A MOJIHOro npeBparieHus 1 Mois
azota B NO2? Ckomnbko 310 Oyet rpaMMoB kuciopoaa? Ckonbko rpammoB NO2 obOpa3zyercs?
Bapuanr 2.

1. B crakan namwim 180 r Bogsl. CrobKO MOJIEKY BoAbI B crakane? Ckoibko 310 Mojeit H20?

2. BeruncnuTe Maccy BeIIeCTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEpHI.

3. B maccaxxupckuii camojeT nepei Havanom peiica morpy3uiun 200 kr mpomykToB (Macca 6e3
ymakoBkH). Kak w#3MeHHIach Macca aBHalaiiHepa IIOCJI€ TOro, Kak B TOJETe MacCaXupam
IPEIIIOKIITN 00€] U BCE MPOAYKTHI OBUTH ChEICHBI?

Bapuanr 3.

1. Kpacueprit mopomok meau (6,4 T) cMemanu ¢ >KeNThIM MOPOIIKOM cephl (3,2 T) U Harpeiu.
[Tonmyunnu 4epHBI MOPOILIOK, HE COAEPKAIIUN KPACHBIX KPYITMHOK ME/IU U JKEJITOTO MOPOIIIKA CEPHI.
KakoBa macca nosmyueHHOro yepHoro nopouika? Hanummre ypaBHeHHE peakiuu

2. Kakoii 06beM pu HOpMaJIbHBIX YCIOBUSX (H.Y.) 3aHUMAIOT 56 T razoo0pa3Horo a3ora?

3. Tlpu rpo3oBbIX paspsmgax B arMocdepe mpoumcxoaut cieayromas peakius: N2 + 02 = NO2.
VYpasusiite peakiuio. CKoOIbKO MOJEi KHcIopoaa moTpedyercs AJis MOJTHOro MpeBpaieHus 1 Mons
azota B NO2? Cxkonbko 310 Oyziet rpammoB kuciopona? Ckonabko rpammoB NO2 oOpazyercsi?

IIpakTuyeckoe 3ansaTHEN? S.

Hesn. Ha mpakTtuke yOemuTbcs B CYIIECTBOBAHMM THMIPOJIM3a; COBEPILIEHCTBOBATb YMEHUS
HaOII0aTh XMMUYECKHE SIBIIEHUS; 00bSICHATH HAaOMI0AaeMble SIBICHUS M PE3yJIbTaThl ONBITOB; PELIaTh
KaueCTBEHHbIE 33/1a4l; COCTABIATh YPaBHEHUS XUMHUECKUX PEaKLUi HOHHOTO 0OMEeHa C yJacTueM
HEOPraHUYECKUX BEILECTB.

Bonpocsl 14151 fonmycka K jadoparopHoii padore

1. Chopmynupyiite 11e71b MIIAHUPYEMOTO SKCIIEPUMEHTA,

2. O0bscHUTE, KAaKOW IIPOLECC HAa3bIBAIOT TMAPOIU30M, KaKoil OH ObIBaeT?;

3.KaxoBa posb rusiponusa B npupoae?

4. OObsicHUTE, KaKHe CYIIECTBYIOT CIOCOOBI JOKa3aTeiabCTBa CYIIECTBOBAHUS T'HAPOIU3a
HEOPraHMYECKHUX U OPTraHUYECKUX BEILECTB;

5. OObsiCHUTE, KaK COCTABIISICTCS YPaBHEHUE THAPOIIH3A;

6. O0bscHuTe, yTo Takoe pH? Kak 3aBUCHT naHHBIN MOKa3areilb OT KMCIOTHOCTH MJIM OCHOBHOCTH
Cpelbl pacTBOPA;

7.00BsicCHUTE X0 BBIMOJIHEHHS SKCIIEPUMEHTA IO PELICHUI0 KaueCTBEHHBIX 33/1a4;

8. Ilepeuncnute OCHOBHBIE AacCIEKThl COOJIONEHUS TEXHUKH O€30MacHOCTH TIpH paboTe C

arpCCCUBHBIMHA pCarcHTaMu (TI/II[pOKCI/I,Z[ HanI/IH).

Oob6opynoBaHnue u nocyaa PeakTuBbl
1. CrekiisHHBIE TPOOUPKHU 1. PactBop NaOH
2. taruB ans npoOUpPOK 2. PactBop Na2S0O4
3. PactBop AICI3




4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KruciioTHO-OCHOBHBIN UHAMKATOP

AJITOPUTM npoBeeHns onbita Ne 1

BOHPOCLI H 3a1aHUSA

3amanue Ne 1. B Tpex mpoOupkax mo
HOMEpaMH HaXOASTCsI paCTBOPBI TPEX
COJIEH: XJIOpH/Ia AJIFOMUHMS, CYIb(ara
Harpusi, kKapOonara Harpusi. He
HOJIb3YSCh IPYTUMHU pEaKTUBAMH,
OTIPEICIIUTE COCTAB KAXI0H MPOOHPKH.

1. lath 0OBsICHEHHE TTPOBEICHHBIM
onbITaM. 2. COCTaBUTh ypaBHEHUS
peaKkIuii, MpOTEKAIOIINUX B IPOOHPKE B
MOJIEKYJISIPHOM M HOHHOM BHJIaX.

AJITOPUTM MpoBeeHns onbiTa Ne 2

Bonpocel n 3aganus

3ananue Ne 2. Yto npousoner, eciu
OXJIaJIUTh pacTBOp KapOoHaTa HaTpuUs
WK T00aBUTh K HEMY THAPOKCHT
Harpusa? 1.1. Hanute B mpobupky 1-2 mn
pacTBopa kapOoHara Harpus. 1.2.
OnyctuTh TPOOUPKY B CTaKaH ¢ OYEHb
XOJIOIHOM BO/10M My cHeroM. 1.3.
[IpoBepuTth cpemy pacTBopa mpu
ITIOMOIIH KHCJIOTHO-OCHOBHOTO
unaukaropa. 1.4. Jlo6aBuTh K pacTBopy
KapOOHaTa HaTPHs THAPOKCU] HATPHUS.

1.Kaxkoit uniukarop aydiie
MCIIONIB30BATh IS OIPECIICHUS CPEIbl
pactBopa? 2. CocTaBUTh
COOTBETCTBYIOILINE YPaBHEHHUS
XUMUYECKUX PEaKINil, B MOJEKYISIPHOM
Y MIOHHOM BHJIaX.

AJITOPUTM NpoBeeHNus onbiTa Ne 3

Bonpocel n 3a1anns

3amanue Ne 3. [Ipo6nemusiit onbiT. 1.1. B
OIHY MPOOUPKY C PAaCTBOPOM Cyibara
meau (II) npunutk pacTBOp rUIpOKCHIA
Harpus. 1.2. Bo Bropyto nmpobupky ¢
pactBopoM cynbdara meau (11) npunuts
pacTBop KapOoHara Harpus. 1.3.
CpaBHHTH IBET 0OPA3yIOIINXCS OCAIKOB.
1.4. OGparuTh BHUMaHHUE Ha BbIIECTICHHUE
ra3a B OIHOM U3 Mpooupok. 1.5.
Onpenennuts, OTKya MOKET BBIIEIATHCS
stoT ra3z? 1.6. IlpoBeputh KauecTBEHHBII
COCTaB rasa ropsiuei Jy4uHkou. 1.7.
OOBACHUTH NPOUCXOASIIEE SIBICHUE.

1. CocTaBUTH COOTBETCTBYIOLIUE
YpaBHEHMsI XUMUYECKUX PEaKLUid, B
MOJICKYJISIPHOM U MOHHOM BHJIaX.

AJITOpUTM npoBeneHust onbiTa Ne 4

Bonpocel 1 3agaHus

3amanane Ne 4. TIpo6memusiit onbiT. 1.1. K
pacTBOpY XJIOpUJA ATFOMUHUS TTPHIUTh
pacTBop KapOoOHaTa HATPHUA.

1. OOBSICHUTH TPOUCXOJISIICE SBICHHE. 2.
CocTaBUTh COOTBETCTBYIOLIUE
YpaBHEHUS XUMUYECKUX peaKkuil, B
MOJIEKYJISIPHOM U HOHHOM BUJAAX. 3.
OtBeTnuTh Ha BONpOCHL. /{151 vero B
MEAMIMHCKOM NMPAKTUKE UCTIONb3YIOT
pPacTBOp MUTHEBOM COMIBI JJIs ITOJOCKaHUS




P BOCIIATIUTENbHBIX 3a00I€BaHMIX
ropsa? KakoBa poib ruiponusa B
npupone? [louemy pacTtBop mMbuIa
MIEHUTCS B BoJIE?

BriBoaknl.

1.Ilpoananu3upyiite COOTBETCTBUE MOJYUCHHBIX PE3y/IbTaTOB THUIAM Tuipoiu3a. Caenaiire
COOTBETCTBYIOIIIHUE BHIBOJIBI.

2.ChopmynupyiiTe BHIBOABI O 3aBUCIMOCTH THIIA TUAPOIIN3A U KUCIOTHOCTH CPEJIbI PacCTBOPA.

Pa3nen 3.CTpoenne U CBOWCTBA HEOPTraHMYECKUX BelllECTB

IIpakTuyeckoe 3ansaTue Ne6 Knaccudukamus, HOMEHKIATypa U XUMUYECKHE (HOPMYITBI
HEOPTraHUYECKHUX BEIIECTB

YueOHas 1eJib: 3aKPENUTh 3HAHUS, YMEHHUSI, HABBIKU 110 KJIaCCU(UKAIIUU, HOMEHKJIAType , COCTaBY
HEOPTraHWYECKUX BEUIECTB.

AKTyanu3anusi 3HaHUM:

@poHTaNIBHBIN OIPOC.

1.Yro Takoe okcuabl? Kakue ObiBatoT okcuabl? Ilouemy HeconeoOpasyromye OKCHIBI Tak
Ha3bIBAIOTCS?

2.Yr1o Takoe kuciotbl? Kakue kucinotel Bel 3HaeTe? UTo Takoe TPEXOCHOBHAS KHCIOTA?

3.Yro takoe ocHoBaHusA? Uto Takoe ménoun?

4. Yto Takoe conu? IlpuBeaure npuMepsl CoICH.

5.1Ipo6semHbIii Bonpoc. [loueMy U KUCIOTHI U OCHOBaHUS 00BEIMHSAIOTCS B TPYIITY THIPOKCUIbI?
Yro y HUX OOIIET0 U YeM OHU OTJIMYAIOTCS?

BoinosHeHue 3aJaHnii M0 BApMAHTaAM

Bapuant Ne 1

1. HazoBure coemunenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2SO4, CaSO4, KOH, HCI,
HNO3, CaO, KCI.

2. U3 3aganus Ne | Bemmummte GopMysIbl OKCHIOB.

3. CocrtaBbTe (OPMYIIBI BCEX BO3MOXKHBIX OKCHIOB JIJIsl Ceyromux 3eMenToB: Ca , S, O, Mg.

4. CocraBbTe (QOpPMYINBI CIEAYIOUINX coequHeHui: okcua azota (I), rumpokcun Hatpus, cynbdar
Oapusi, OKCUJ MarHusi, XJIOPHU/I ATFOMUHUS.

Bapuant Ne 2

1. Hasosute coemunenus: BaCly, H2SiOs3, H3:POs, BaO, H>SOsz AlICl3, Ba(OH),,
KNO3, CaCOs, Fe(OH)2, Na2O, P2Os

2. U3 3amanus Ne 1 Beimuiunte GOpMyIibl CoJie.

3. CoctaBbTe PopMyIBI BCEX BO3MOXKHBIX OKCHUIOB TSl chneayronux snemeHToB: C, Al, N, Fe.

4. CocraBbre (hOpMYJIBI CIAEAYIOUINX COEIMHEHUN: (PTOPOBOAOPOAHAS KUCIIOTA, TUAPOKCH Oapus,
HUTpaT Menu, okeun xxenesa (I1I), okeun kpemuus,

Bapuant Ne 3

1. HasoBure coemunenus: Ba(NOz),, MgO, CO;, NaOH, HNO.;, 2ZnO, NacCl,
SO3 H2S04 BaSO4, LiOH, HCI,

2. 13 3aganus Ne 1 Bpmmuimmte GopMyibl KUCIOT.

3. CocrtaBbTe (GOpMYIBI BCEX BO3MOXKHBIX OKCHIOB Jis1 ciaenyromux 3eMenToB: K, Cl, Mg, Ba.

4. CocraBbTe (GHOPMYIBI CHEAYIOUINX COCAMHEHM: THUIPOKCHU] IIMHKA, OKCUJI aIIOMHHHUS,
CEpOBOJIOPOJIHAS KUCIIOTA, OKCUJ] BOAOPOAA, HUTPAT MEJIH.

Bapuant Ne 4

1. HasoBure coemunenus: KoO, P03 MgClz, H2SO3 | H3POs4 :Na,COsz, Fe(OH)3ZnO,
H2SO4, FeCls, Ca(OH)2, NaNO3



2. 13 3aganus Ne | Bemummte GopMybl OCHOBAHHIA.

3. CocraBbTe (OPMYIIBI BCEX BO3MOXKHBIX OKCHIIOB JIJIs CIeMYIOMUX 3eMeHToB: Si, Al, N, Li

4. CocraBbTe (HOPMYIIBI CIEIYIONIMX COCAMHEHUMN: TUAPOKCUJl altOMUHUA, okcup yriaepoaa (IV),
KapOOHAT KaJbIusl, OKCUJ] HATPHsI, XJIOPOBOJIOPOIHAS KHUCIOTA

IIpakTuyeckoe 3anaTueNe7 «CBoiCTBa, COCTaB, IMOJYy4YeHHE U OE30MACHOE MCIOJIb30BAHHE
BRXHEHUIIINX HEOPTaHUYIECKUX BEIIECTB B OBITY U MPAKTUYECKOU JCSITEILHOCTH YEIOBEKAY.

IIpakTnyeckas padora Ne§. UnenTuukanusi HCOPraHU4eCKUX BellecTB

Hean: C noMOIIBI0 KaUECTBEHHBIX PEAKLIMI HAa MOHBI PACIIO3HATh MPEIJI0KEHHBIE HEOPTAHNYECKUE
BEILIIECTBA.

PeaxTuBbi: pacTBopsl: xjopua xkenesa (I11), xaopuaa amMonus, cyiabdara HaTpHsl, XJIOPHUI HATPUS,
TUIPOKCH]T HATPUs, XJIopuaa Oapus, HUTpaAT cepedpa, 10%—ublit pactBop poxanua kamus KSCN
OmnbiT 1: Mcnonb3ys BbIIaHHBIE PEAKTHUBBI, IPOBEAUTE XAPAKTEPHBIE PEAKIIMN HA MOHBI U JTOKAKUTE
KaueCTBEHHBIN cocTaB xJyiopuaa xkenesa (I11).

AJITOPUTM BBINOJIHECHHUS JAHHOIO ONBITA

JIyisi  BBITIONTHEHMsSI JTAHHOTO OIBITa CONEPKUMOE MPOOWPKH paszaenure Ha JBe mpoObl. s
ompezaeneHus: KaTHoHOB xene3za Fe+3 mpuineiite B oany npobupky pomanun kamuss KSCN. Uro
Haomonaere? Jlis onpenenenus annoHoB xjopa Cl - mpuiieiite B Ipyryro IpoOUpPKy HUTpAT cepedpa
AgNO3. Yro nabmonaere? Pe3ynsrarsl onbiTa 3aHeCUTE B TAOMUILy. YpaBHEHHUS PEaKIUil 3aUIINTE
B MOJICKYJISIPHOM, TIOJIHOM MOHHOW M COKPAIICHHOW HOHHOM (hopMax.

OmnbIT 2. B Tpex npoHymMepoBaHHBIX Ipobupkax (1, 2, 3) maHbl BeliecTBa: XJI0PHI aMMOHUS, XJIOPUT
Harpus, cyabgar Hatpus. C TOMOIIBIO KAYeCTBCHHBIX PEAKIMil HAa MOHBI paclo3HAWTe, B KAaKOW U3
MPOOMPOK HAXOSATCS aHHBIE BELIECTRA.

AJITOPUTM BBINOJIHEHUSI JAHHOIO ONbITA:

J171s1 BBIMOJTHEHMSI JTAHHOTO OMBITA COACPKUMOE KaXKA0H MPOHYMEPOBAHHOM MTPOOUPKH pa3AesiuTh Ha
Tpu TpoObL. I ompeeneHus: Xaopruaa aMMOHUS HEOOX0IUMO MPOBECTH KaY€CTBEHHYIO PEAKIIUIO
HAa MOH aMMOHHUS - B TpU HPOOBI MPUIUTH PACTBOP THUIPOKCHUIA HATPHsI, HArpeTh B IUIAMEHU
crimptroBKU. YUrto HaOmomaere? Jlns ompeneneHus cynbdara HaTpus HEOOXOAUMO IIPOBECTH
KaueCTBEHHYIO PEaKlUI0 Ha cylb(par-uoH - B JBE MPOOBI MPUIUTH pacTBOp XJopuaa Oapus. Uto
HaOmonaere? J{Jis moaATBEPKACHHS, YTO B TPEThEH MPOOUPKE HAXOUTCS XJIOPH]T HATPHSI, IPOBEIUTE
KaueCTBEHHYIO PEaKIIMI0 Ha XJIOPUI-HOH — 100aBbTe pacTBOp HUTpaTa cepedbpa. Uro Habmogaere?
Pesynbrarel onbiTa 3aHecuTe B TaONMIly. YpaBHEHUs PEAKIMI 3aIUIINTE B MOJEKYIIPHOM, MOTHON
MOHHOM M COKpAIlIeHHOW HOHHOU (hopMax.

BriBon k padore:

Pa3gen 4. CTpoeHue u cBONMCTBA OPraHUYeCKUX BellecTB

IIpakTuueckoe 3ansitue Ne9. I[lpaktuueckoe 3ansitue Ne9. «Xumuueckoe CTpOeHUE KaK MOPSII0K
COEJMHEHHUS] aTOMOB B MOJIEKYJI€ COIVIACHO MX BaJICHTHOCTH (M30MEpbI, TOMOJIOTH), HOMEHKJIATypa
OpraHMYECKHX COEIUHEHUI OTAENIbHBIX KJIacCOB,  COCTaBJICHHE TIIOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYIT OPTraHUYECKUX BEIECTB OT/IEIbHBIX KIACCOB.

Heab: 3akpenuTh yMEHHS Ha COCTaBJICHHE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HOpMys
OpPraHMYECKHUX BEUIECTB OTAENIBHBIX KJIACCOB, IOHATHS N30MEPBI, TOMOJIOTH, Ha3bIBaTh BEIIECTBA 110
HomeHknarypelUPAC.

BapuanTt nepsblii. 3 npeniokeHHOro nepedHsi BHIOEpPHUTE JIBA BELIECTBA, KOTOPBIE SBIISIOTCS
usomepamu: 1) 3-metmnrekcen-1; 2) rekceH-2; 3) METHIIUKIIOTeKcaH; 4) rekcaaueH-1,5; 5) rekcas;
6) METUIOCH30II.

BapuanTt BTOpoii. VI3 npeasioxkeHHOrO mnepeyuHs: BhIOEpUTE JBa BEUIECTBA, B MOJIEKYJIaX KOTOPBIX
NPUCYTCTBYET JBOWMHAs CBS3b MEXAYy aToMaMM yriepoja M Kuciaopopaa:l) MeTaHous; 2) yKcycHas
kucioTa; 3) penomn; 4) mmIepuH; 5) aneToHx,;


http://www.pandia.ru/text/category/ammonij/

Bapuant Tperuii. V3 npeasioxXeHHOro mNepedHsi BhIOEpUTE J(Ba BEIIECTBA, KOTOPBIE SBISIOTCS
romosioramu rieHtana: 1) CsHs; 2) CsHio; 3) CaHsg; 4) C4Huo; 5) CsHe.
BriBoa no paoore.

IIpakTnyeckoe 3anaTHeNel(0«CBoiicTBa OpraHMYECKUX COEAUHEHMHM OTIEJIBHBIX KJIACCOB,
COCTaBIIEHUE YPAaBHEHUN XUMHUYECKUX PEAKIUN C y4acTHEM OpraHMYeCKUX BEIIEeCTB Ha OCHOBAaHUU
UX COCTaBa M CTPOCHHSI.

Leab: 3aKkpenuTh CBOMCTBA OPraHMUECKUX BEIIECTB HA OCHOBAHMM WX COCTaBa U CTPOCHHS.
Bapuant mnepBblil. M3 npennokeHHOro MEpedHsi BEUIECTB BBIOEPUTE BCE CBOWCTBA, KOTOPHIC
XapakTepHbl Kak Juist (eHoia, Tak M Uid YKCYCHOU KUCHOTh: 1) ObecuBeunBaeT OPOMHYIO BOAY;
2) BzaumopeiictByer co menouamu; 3) BzaumopeiictByer ¢ kanuem; 4) Berymaer B peakiuio
srepuduxanmu; 5) Okucisercs nepMaHraHaToOM KaJusl.

Bapuant BrOpoOii. 3 npeanoXeHHOro MepedyHs BBHIOEPUTE BCE BEIIECTBA, C KAXABIM U3
KOTOPBIX B3amMojieiicTByeT neHTaH: 1) xmop (ceer); 2) KMnOs (p-p); 3) OpomHas Bona;
4) KOH (p-p); 5) xucnopon (t).

Bapuant tperuit. M3 mnpemiokeHHOro rmepeyHs BbIOEpUTE BCE BEUIECTBA, KaXI0e U3
KOTOPBIX B3aMMOJICHCTBYeT ¢ yKcycHor kucimoroii: 1) NaOH (p-p); 2) NaxCOs (p-p);
3) CsHs; 4) CH30H; 5) Cu(OH):.

BriBoa no paoore.

IIpakTnyeckoe 3ansatue Nell. «CocraBineHue cxeM peakluii(B TOM 4uCle MO MPEeAIOKEHHBIM
LIENI0YKaM MPEBpaIlleHUi), XapaKTepU3YIOIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEINHEHUN
OTJENIbHBIX KJIACCOB, CHOCOOBI MX IIOJIYYEHHS M Ha3BaHUE OPraHUYECKUX COEAMHEHUH 110
TPUBUAIBHON WIN MEXIYHApOIHOU cuctemarnueckoi HomeHnkiarype IUPACy.

Leap padorbl: 3aKkpenuTh 3HAHUA O B3aUMOJCHCTBUHM KJIACCOB OPIaHUYECKHUX BELIECTB MEXAY
co00i1 Ha OCHOBAaHWH XMMHUYECKUX CBOWCTB U CIIOCOOAX MOTyYEHHUS.

Bapuant nepsblii
1.OcymectBuTtsh npeppaiuenue seniects: CH4 — X — Y — C6H5NO2
Onpenenure, Kakue M3 YKa3aHHBIX BELIECTB SBIISIOTCS BellecTBaMu X U Y, Ha3BaTh MX IO
nomenknarype IUPAC: 1) xinopbensomn; 2) 6en3on; 3) ametusneH; 4) alleToH; 5) rekcas.
2.0cCy1IecTBUTh MPEBPAIICHNE BEIIECTB:

X Y
C2HsOH — C2HsCOOCHs — C2HsCOONa.
Omnpenenurte, Kakue W3 YKa3aHHBIX BEIIECTB SBISAIOTCA BellecTBAaMH X W Y, Ha3BaTb UX I10
HOMEHKJIaType [UPAC:
1) CoHsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSOs; 5) Na
Bapuanr Bropoii
1.OcymecTBUTh TPEBpAIICHUS] BEIIECTB:

H2S0Oq4, t
CH2=CHz — X — Y — C2Hs-O-C2Hs
OHpeHeHI/ITe, KaKu€ M3 YKa3aHHBIX BCIICCTB ABJISIIOTCA BCHICCTBAMU X u Y, Ha3BaThb HX IO
nomenkimarype IUPAC: 1) CHsz-CH2-OH; 2) CH.CI-CHCI; 3) CHs-CHg; 4) CaHy;
5) CH3CH:zBr.

2.0cy1IecTBUTh IIpEeBpaLECHUS BEIIECTB!:
CH30H
YKCyCHas KHUCJoTa — X — [JIALIMH — Y

Onpenenure, KakMe M yKa3aHHBIX BEUIECTB SBISAIOTCA BemlecTBaMM X M Y, Ha3BaTh HUX IO
Homenkiarype IUPAC: 1) xmopykcycHas Kuciaora, 2) arerar Harpus; 3) alleTUJIeH;
4) MeTUIIOBBIH 3(UpP YKCYCHOM KHCIOTHI; 5) METHIIOBBIN 3(pUp aMUHOYKCYCHOM KHCIIOTBI.



BeiBon nmo paoore.
IpakTnyeckoe 3ansiTueNel2. «llomydyeHue s3THIIeHA U U3YYEHUE €O CBOMCTBY.

Pesyabrar 00ydyenusi. YCTaHABIMBATh 3aBUCUMOCTDH (DH3UKO-XUMHYECKUX CBOMCTB OpPraHWYECKHUX
BeIIECTB OT cTpoeHus Mmojekya. Oomue komnereHiuu OK 01, OK 02 OK 04

1. Bompocel ansi Jomycka K TpakTHYeCcKo pabote: a) chopMylmupyiTe Ieib IIaHHUPYEeMOTO
IKCIIEpUMEHTa; 0) OOBSICHHTE, K KaKOMY KJIACCY OPTaHWYECKHX BEIIECTB OTHOCHUTCSI 3THIICH; B)
OOBSICHUTE, KaKUMH XUMHUYCCKUMH CBOMCTBaMHU O0JaJIalOT BEMIECTBA JAHHOTO Kilacca, KakKue
KAQueCTBEHHbIC PEaKLUH JJIsl UX OOHAPYKEHUS UCHOIB3YIOTCS; T) OOBSICHUTE, KAK MOXKHO TOIYYUTh
BEIIIECTBA TAHHOTO KJIacca COSANHEHHUH B 1a00paTOPHBIX YCIOBHSIX; 1) OOBSICHUTE, U3 YETO COCTOUT
npubop JUIS TOJYYEHHs Ta30B; €) MEPEUMCIUTE OCHOBHBIC ACHEKTHl COOJIONCHHS TEXHUKHU
6esonmacHoct  npu pabore ¢ JIBXK (9TWIOBBIA  COUPT), arpecCUBHBIMH peareHTaMu
(KOHILIEHTpUPOBaHHAs CEpPHAsi KUCIIOTa), HarpeBaTeIbHBIMU TPHOOpamMu (CITUPTOBKA).

2. [IpoBeneHue ONBITOB

OobopynoBaHue U nocyaa PeakTuBbl
1. CrexJissHHBIC POOUPKHU 1. KornieatpupoBanusiii pactBop H2SO4
2. lltaruB ans npoOHpoK 2. OTUJOBBIN CIIUPT
3. CniupToBKa 3. PactBop KMnO4
4. Crinuku 4. bpomHas Boja
5. Ilecok
AJITOpUTM npoBeneHus onbiTa Ne 1 Bonpocsl u 3a1aHus
1. ITony4uTh 3THIIEH AerUapaTalueil 3STUI0BOTO 1.YTo npoucxonut B mpodbupke? Uro
CHUpTa, OOHAPYKUTH €0, U3YUUTh €TI0 CBOMCTBA. Habmonaere?
1.1. B mpobupky HanmuTh 2—3 M1 3TuiI0Boro cnupra | 2.K kakoMy THIY XUMUYECKHUX peakuit
1 OCTOPOXKHO 100aBUTH 6—9 M OTHOCSTCS 3TH pouecchl? Kax
KOHILICHTPUPOBAaHHOW CEPHOMN KHCIIOTHL. 3aTeM Ha3bIBAIOTCS?
BChINaTh HEMHOTO MPOKaJIEHHOTO necka (necok uinn | 3.Kak MeHsercsa okpacka pacTBOPOB?
MEJIKHE KyCOUKH NIeM3bl BBOJSAT Ul TOTO, YTOOBI [Touemy?
MPEIOTBPATUTh TOTUYKH KUJKOCTU MIPU KUIIEHUH). 4.KakuM miaMeHeM TOpUT 3TUJIEH?
3aKkphITh IPOOUPKY MPOOKOH € ra300TBOAHOM [Touemy?
TPYOKOH, 3aKpENUTh €€ B IITATUBE U OCTOPOKHO 5.CocTaBUTh ypaBHEHUS IPOTEKAIOIINX
HarpeTb copep>kuMoe npooupku (puc.1) IIPOLIECCOB.
C,H;0H C,H,
H,S0, X\
(koHIL.) ¢
E

Bry (p-p) KMnOy (p-p)

CZHS()H =C 2H4 e Hzo Mpnbop Ana nonyyeHns sTNeHa




1.2. OCcTOp0XHO, pABHOMEPHO HArpeTh CMEChH.

1.3. B apyryto npobupky HayeiTe 2—3 M
pa30aBIeHHOTO pacTBOpa MepMaHraHara Kajuus, u
MPOITYCTUTE YePe3 HEro ras.

1.4. B TpeThio npoOupKy HaIUThH 2—3 M1 OpOMHOM
BOJIbI, OITYCTUTh Ta300TBOIHYIO TPYOKY JI0 JIHA ATOU
MPOOUPKH U MPOIYCTUTD Yepe3 OPOMHYIO BOAY
BBLICIISIOIIUUICS Ia3.

1.5.BbIHYTh Ta300TBOIHYIO TPYOKY U3 pacTBOpa U
MMOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOIKEYb
BBIICIISTFOIITUICS Ta3 (puc.2).

C.H;OH (aTmiao-
BBEI¥ CIIMIPT)

H2804

3. O0paboTKa pe3yJIbTATOB ONIBITOB

1.IIpoanann3upoBaTh COOTBETCTBUE MOTYYEHHBIX PE3YIIBTATOB CIIOCO0AM MOJIyUYEHUs HETIPEAETbHBIX
YIIIEBOJIOPONIOB psiia 3TUiIeHa (ajmkeHoB). Crenarh cOOTBETCTBYIOIIUN BbIBOA. 2.ChopMynupoBarhb
BBIBOJ O (PHU3UMKO-XMMHUECKHX CBOHCTBax oTwieHa. 3.CdhopMynupoBarh BBIBOA O cHocodax
oOHapy)XeHHUS STUIICHA.

IIpakTuyeckoe 3ansiTueNel3. «neHTHGUKALMSI OPraHUYSCKUX COSAUHEHUHN OTIACIBHBIX KJIACCOBY
Leab pabdoThbl: 3aKpenuTh 3HaHUS 00 UACHTU(DUKAIMM M3YYEHHBIX OPTaHUYECKUX COCTUHEHHIA,

COBEpILICHCTBOBAaTh YMEHUS peUIaTh HKCIIEPUMEHTAIbHBIC 3aJa4uH.
[Tpenanaraemast paboTa OXBaTBIBAET KHCIOPOAOCOJAEPIKAIINE COCIUHEHMS: CHHUPTHI, albJIETU[bl,
KHCJIOTHI , YIJIEBOJBI.

1.C moMomipl0 XapaKTepHBIX PEaKIMil pacro3HaiTe, B KakOW M3 MPOOUPOK HAXOISATCS BOIHBIC
pacTBOPBIL: a) ATaHOJIA; 0)YKCYCHOM KHUCIIOTHI; B TIFOKO3bI; T)IJIMIIEPHUHA

2. C moMomipl0 XapakTEPHBIX PEaKIMi paclo3HalTe, B KaKOW M3 MPOOUPOK HAXOASTCS BOIHBIC
pactBopbl: a)deHona; O)ruiepuHa; B)hopManbaeruia; T) TIIFOKO3bI.

3. C moMoIbpi0 XapakTepHBIX peakIMil pacro3HaiiTe, B Kako W3 MPOOMPOK HAXOIATCS BOAHBIE
pacTBOPHIL: a)IIULEpUH; 0) pacTUTENILHOE MaJIO; B) MallMHHOE MAacJIo, MOJIyYeHHOE U3 He(PTH;
T')caxapHbIil CHPOIL.

4. Pacrio3HaiiTe ¢ MOMOIIBIO OJTHOTO U TOTO K€ PEaKTHBa, B KAKOW U3 MPOOUPOK HAXOAATCS BOJIHBIE
pacTBOpBI: a) peHosITa HaTpus; 0)3TUiaTa HATpUS; B)alleTara HaTpus; I') KapOoHaTa HaTpHsL.

5. Pacnio3HaiiTe ¢ MOMOIIBbIO OTHOTO M TOTO € PEeaKTHUBAa, B KAKOW U3 MPOOUPOK HAXOAATCS BOAHBIE
pacTBOpHI: a)MbLIa; 0)0enKa; B)COBI.

6.Vcnonb3ys onHY M Ty)K€ peakliio, HO pa3Hble YCIOBHS €€ MPOTEKaHUs, Paclio3HalTe, B KaKoi 13
TPEX MPOOMPOK HAXOATCS PACTBOPHI: a)NIHIIepUHa; 0)dhopMannHa; B) Oenka.

7. JloKaXHTe OMBITHBIM IyTeM, UTO KapTodeinb 1 Oenblif X1ed coaepxkar Kpaxmall, a crenoe s0J10Ko
— IJIIOKO3Y.

Odopmute OTUET, 3aM10JHUB TAOIUILY:



Yro nemaau Yro gabmromaan BriBoarbl

BeiBOxa:

Pa3nen. 5. Kuneruyeckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii

IMpakTnyeckoe 3ansitue Nel4 «CKOpOCTh XUMUYECKUX PEAKLIMI M XMMUYECKOE PABHOBECHEY.
Hesas padorbl. M3ydyeHue BIUAHUS Pa3IMYHBIX (DAKTOPOB HA MPOTEKAHHME XUMHUYECKHUX PEAKIUH,
000CHOBaHME U3MEHEHUS CKOPOCTH TEUCHUSI XMMUUYECKHUX peaklnii, ux oopatumoctu. OcOOeHHOCTH
xuMu4eckoro papaoBecus. O6mue komnerenuun OK 01, OK 02

OOopynoBaHHe W peaKTHBBI: IITATUB C MPOOUPKAMH, 3aKUM JJIsi IPOOUPOK, TOPEIIKa, PacTBOPHI
FeCl3, KCNS, K2Cr207, H2SO04, KOH, pactBopbl Homa H Kpaxmayia, KPHCTAJUTHYECKHA
dbenondrancux.

ITopsinok BbINOJIHEHHS PadOThI

OnbiT 1. BnusiHue KOHIIGHTpAIlUU pearupyrolIuX BEIIECTB Ha XHMHUECKOE PaBHOBECHE

B sTom ombiTe m3ydaercs oOparumast peakius Mexay pactBopamu xiopuaa xenesa(lll) FeCl3 u
ponannna kanusg KCNS. PactBop mnpuoOperaeT KpacHYI OKpacKy BCIEACTBHE OOpa3OBaHUS
ponanuna xeneza(lll) Fe(CNS)3. Ilo u3aMeHeHNI0 HHTEHCUBHOCTU OKpAIIMBAaHUS PACTBOPA MOXKHO
caenarb BbIBOJ 00 m3MeHeHuu KoHueHTpauuu Fe(CNS)3, a, 3HaYHUT, U1 O CMEUICHUH PaBHOBECHS
o0paTumMoro mporecca.

1 B mpoGupky BHecute no nBe-Tpu karmu pactBopoB FeCI3 u KCNS. OtrMersTe nmpoucxopsiiue
M3MEHEHUS.

2 JloBenmute OOBEM IMOJIYYEHHOTO pacTBopa NpubIu3uTenbHo 10 2/3 mnpoOupku. JI€rkum
B30AJITHIBAHNEM TIEpEMEIIAiTe PaCTBOP 10 OMHOPOAHOTO OKPAIIMBAHUS U PA3ICIUTE €ro Ha YEeThIPE
MPOOUPKH.

3 B ogny u3 npo6upok 1o karism 1o6asste pactBop FeClI3, Bo Bropyto — pactBop KCNS, B TpeTbio
— HECKOJIbKO Mukpommnarened kpucrammueckoro KCI o mosBieHus BUAMMBIX H3MEHEHHI.
M3MeHeHne MHTEHCUBHOCTHU OKpAIIMBAaHMS PACTBOPOB JIETKO 3aMETUTh CPaBHEHHEM C OKpPacKoi
pacTBopa B 4eTBEPTOI MpOOHpPKe.

4 PesynpTarhl HAOMIOJEHUN 3aHECUTE B TAOIUITY

Ne JloGaBnsiemblit N3meHeHnne NHTEHCUBHOCTH Hampasnenue
peareHt OKpalIMBaHUs pacTBOpa CMELICHUS
paBHOBECHS
1 FeClI3
2 KCNS
3 KCI

5. 3anummute ypaBHenue peakiuu Mexay FeCI3 m KCNS, cocraBsre BhIpaKeHHE KOHCTAHTHI
paBHOBECHS ITOM peakluu. B BbIBOIax OTMETHTE, B KAKOM HAlPaBICHUH CMEILIAETCSI PABHOBECHE MPU
YBEJIMYEHUH KOHIIEHTpauil ncxonHbix Bemects? [Iponykros? [laiite 00ObsiCHEHHE 3TOMY SIBICHUIO C
TouKkHU 3peHus npuHnuna Jle [larense. Binser nu n3MeHeHne JaBIeHNs HA CMEILEHUE PABHOBECHS
B HCCIeayeMon cucteme?

OnbIT 2. BiusHue cpenbl Ha CMEIEHNE XUMUYECKOTO PaBHOBECHS

1 B npoOupky nomecture 5-6 xanens pactsopa K2Cr207.

2 K »ToMy pacTBOpY IO KarisiM J100aBJsiiTe KOHLIEHTPUPOBAHHBIN pacTBOp IIENOUM U HaOIomaiTe
M3MEHEHHUE OKPACKHU.

3 Korna pactBop cTaHeT ENThIM, 100aBbTE M0 KaljisiM KOHIIEHTPUPOBAHHYIO CEPHYIO KUCIIOTY H
HaOJI0/1aliTe MOSABICHUE OPaHKEBOW OKPACKH.

OneIT MOXHO IMOBTOPATh HECKOJIBKO pa3. CremaiiTe BBIBOJA O BIMSHUU KHCIOTHOCTH CpENbl Ha
YCTOMYMBOCTh XpOMAaT- U OMXPOMaT-HOHOB.



OneIT 3. BnusiHue teMneparypbl HA XUMHUYECKOE PABHOBECUE

[Ipu B3ammomelcTBUM HOma € KpaxMajoM o00pa3yeTcs CHHEE BEIIEeCTBO CIIOXKHOTO COCTaBa
(Momokpaxmall) Hoj + Kpaxman < HoJoKpaxmall

1. B npoGupky Haneiite 3—4 M1 pacTBOpa Kpaxmaia U J00aBbTe 2-3 Karjiu pacTtBopa ioma (10
MOSIBJICHUS] CHHEH OKPAacKH).

2. Harpeiite npoOupky u HaOmronaiiTe M3MEHEHHE OKpallMBaHUsS pacTBopa. Oxiagute MpoOUpKY
BOJIOM, OTMETHTE MPOUCXOALINE U3MEHEHHUS.

3.Cnenaiire BbIBOI O TeruioBoM 3¢ dekre AH peakumum oOpa3oBaHus HomoKpaxmana. DK30- WIA
SHIOTEPMUYECKUM SIBIISIETCA 3TOT mpouecc? Jlaiite oObsicHEHHE 3TOMY SIBICHUIO C TOYKU 3PEHUS
npunuuna Jle-Illarense

3amanusa

1.Bo ckoibKo pa3 yBeIHMUUTCA CKOPOCTh PEaKlUy B3aMMOICUCTBUS BOIOpoia U Opoma

H2 (r) + Br2 () 2HBr (1), eciii KOHIIEHTpAIK UCXOIHBIX BEIIECTB YBEIMYUTH B 2 paza’?
2.Konnenrpanuu NO u O2, o6pazyronux NO2, 6sutr cooTBeTcTBeHHO paBHbl 0,03 1 0,05 Moas/am3.
Uemy paBHA CKOPOCTb peakuuu?

3.B0 CKOJBKO pa3 yBEIMYUTCS CKOPOCTh PEAKIMH, €CJIM TeMIleparypa IoBbicuiach Ha 30°, a
TeMIeparypHblii KodpduuueHT pasex 37

Pa3gen 6. PacTBopnl
IIpakTuyeckoe 3ansaTue Nel5 «[Ipurorosienue pacTBOPOB pa3IUYHBIX BHIOB KOHLIEHTPALIUK»
Heab: OBnaseHre HaBbIKAMM IPUTOTOBJIEHUS PACTBOPOB ONPEAEIECHHOM KOHLIEHTpAlUH, C
COOIOICHNEM TIPaBUI TEXHUKHU 0€30MaCHOCTH.
OoopynoBanue: Xnopux Harpus (NaCl), 60% KoHIEHpPHpOBaHHAs CEpHAs  KHCIIOTA,
JUCTUUTMPOBAHHAS BO/A, BEChI, OIOKCHI, MepHas kooa (100mi).
Teopernueckne 0CHOBBI

PacTBOp — romoreHHas cucreMa, COCTOAIIAs U3 PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS.

[Tpu pemennu 3aaa4 NOAB3YIOTCS POPMYITaMU:

W PB.=m PB./m P-PA.

mP-Pa =m P.B. + m H20

m P-PA — macca pactBopa, I.

m P.B. — Macca pacTBOpEHHOI0 BEIIECTBA, T.

m HO — macca Bojgl, T

WP.B. - MaccoBast 10Ji1 paCTBOPEHHOT'O BEIIECTBA.

10% pactBop BemecTBa conepkuT 10r pacrBopenHoro BemiectBa U 90r Bomer B 100r
pacTBopa.

Hanpumep: Omnpenenute MaccoByl JOJIIO PacTBOPEHHOro BemiecTsa, ecau 10 r ero
conepxutcs B 100 r pactBopa. Kakas macca Bozibl COEpPKUTCS B pacTBOPE.

Hano: mP.B.=10r1; mP-Pa=100r

Hatitu: W P.B.; m H2O

Pemenue:

I.WPB.=;WPB.==0,1

2. mH20 = mp-pa —mp.B.; mH20 = 100 - 10=90T

Orset: 0,1; 90 .

Ilopsinok BbINOJIHEHHs PadOTHI:

1.IlpuroroBnenue 2% pacTtBopa COIH.

B3BecbTe B 610Kce 21 XJI0pH/1a HaTpHsl ¥ IIEpECHINIBTE Yepe3 BOPOHKY B KosiOy Ha 100mu1. 3atem
B KoJIOy m00aBbTe BO/BI A0 MeTKH. [lomydennsiit pactBop umeer 2% konnentparuio NaCl B 100r
pactBopa uiu 0,02 maccosyto nomiro NaCl B 100r pactsopa.

2. Ilpurorosnenue 100 ma 10% pacTBOpa CEpHON KUCIOTHI.

PactBop roroBst u3 60% KOHIIEHTPUPOBAHHOI'O PaCTBOpPA CEPHOM KHUCIOTHI INIOTHOCTBIO 1,5
r/min. [l atoro mensypkoit orMepsitoT 11 mi 60% KoHLETpUpOBaHHON CEPHOM KUCIOTHI U MEPHBIM



mwmmHapoM 100-11=99 mn Bonmbl. Bomy BbUIMBaOT B KOJIOY, a 3areM J00aBISIOT M3 MEH3YPKHU
kucyotTy. [lomydennsiit pactBop comepxkut 0,1 maccoByto qomo HoSOs.

KonTposabHbIe BONPOCHI

1. Yto Takoe pacTBOpPHI?

2.13 yero ckiaabiBaeTcs Macca pactsopa’?

3. Kak onpenensiercss MaccoBast 10Jisi pPACTBOPEHHOT'O BeIlleCTBA B pacTBOpe?

4. Kak npuroroButh10% pactBop menoun NaOH? Kakas macca NaOH u Boabl conepkurcs
B TaKOM pactBope?
6. [IpumepbI OLIEHOYHBIX CPEICTB /1JIsl MPOBEIeHNs MMPOMEKYTOUHOI aTTeCTAlNU

6.1. KoHTpoJbHbIe padoThl N0 pa3iejiaM.
Kontpouabnas padora Nel
Pazgen 2. Xumudeckue peakuu. «XuMHYEeCKHE PeaKHn».
3ananue 1. Tect ¢ BHIOOPOM 0JHOTO BEPHOI'0 OTBETA
1.0 npocTom BeliecTBe, a HE 0 XUMUYECKOM 3JIEMEHTE KUCIIOPOIE UAET PEUb B BhIPAXKEHUU:
A) BceM >KMBBIM CYILECTBAM IS AbIXaHUSI HEOOXOAUM KUCIIOPOL;
b) xuciaopos BXOJUT B COCTaB INIMHBI U 11E€CKa;
B) kucnopos BXOAUT B COCTaB BOJIBI,
') xucaopo BXOJUT B COCTaB OKCHJIOB;
2. OunabTpOBaHUEM MOXHO Pa3AEIUTh CMECh, COCTOSALIYIO:
A) 13 BOJBI U caxapa;
b) n3 Gen3uHa 1 BOJIbI,
B) u3 pacturenbHOro Macia u BOJbL;
') u3 muHbBI ¥ BOJBI
3. ®u3znyeckoe sABJIeHHE — ITO:
A) T'openue cBeuwn;
b) nouepHenue MeHOM MIACTUHBI IPYU HAarPEBAaHUU HA OTHE;
B) 3amep3anue Bospl;
I') nporyxanue siina;
4. CrakaH, I'BO3/lb, JOKKa, MPOOUPKA OTHOCSTCS K:
A) BemecTBaM;
b) pusnueckum sBICHUAM;
B) ¢usnueckum tenam;
I') XUMUYECKUM SBIECHUSAM
5. CaoxHoe BemecTBo — 3T0:
A) Bomopon;
b) consnas xucnora;
B) cepa;
I') kucnopon;
6.0THOCUTENbHASE MOJIEKYIIIpHAs Macca HauboIbIIast y BellecTBa ¢ hopMyIoii:
A) NHs;
b) N2Os;
B) NOy;
I') NaNOs;
7. 3anuch 4N2 o3Havaer:
A) 2 Monekyisl a30Ta;
b) 4 monekynsl a30Ta;
B) 6 aromoB a3ora;
I') 8 aromoB azora;
8.Cepa mposiBiIsieT HanOOIBITYIO BAJIEGHTHOCTh B COEIMHEHHUHU C (pOpMyIoii:
A) H3S;
B) SO3;



B) SO3;

I') NazS;
9.MaccoBas noms kuciopozaa B cyinbdare Hatpus NaxSO4 paBHa:

A) 22,5%);

b) 45,1%;

B) 32,4%;

I') 56,2%
10. Bomopos Koau4ecTBOM BEIIECTBA 5 MOJIb (H.Y.) 3aHUMAET 00BEM:

A) 11,2

b) 112 m;

B) 89,6 n;

I') 22,4 n;
11.®opmynbl OCHOBHOTO OKCHA, KHCIOTHOTO OKCHIA, KHCIOTBI, COJM COOTBETCTBEHHO 3aIMCaHBI
10J] HOMEPOM:

A) Ca0, CO2 ,HCI, NaCl;

b) CuO, SiO, ,NaNO3 , Mq(OH)2;

B) FeO, Zn0O, ZnCl; ,HCI;

IBaO, SO3, FeSO4 ,H3POs.
12. Pacmpenenenue SIEKTPOHOB IO YPOBHSM aroMa BBIpaXEHO psgoM uucen 2,8,2. Kakomy
XUMHYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?

A) maruuio;

b) kpemHuuro;

B) kucnopony;

I') yrnepony.
13. Kucnopon B 1abopaTopuu MOKHO ITOTYYHUTh:

A) paznokeHueM MepOKCHia BOJOPOIa;

b) paznoxxenuem xyopara Kajius;

B) paznoxxenunem nepmaHraHara Kajius;

I') Bcemu nepeuncieHHBIMU CIIOCO0aMH
14.0xcun docdopa (V) pearupyer c:

A) Harpuewm;

b) oxcunom cepsi (IV);

B) cepHoit kucnotoii;

I') ruapoxcu oM HaTpus
3ananmue 2. [Ipu ropenuu 46,5 r hocdopa odpazosancs okcun pochopa(V). Beruucnure ero maccy.
3ananme 3. PacctaBbre KOA(pPULIMEHTH! B ypaBHEHUSIX PEaKLUH, YKOKUTE TUI PEaKIUH:

1. FeCl; + Cl2 — FeCls; 2. AI(OH); — Al,O3 + H20; 3. FeCls + NaOH — NaCl +
Fe(OH)3
3ananue 4. Harmmmre ypaBHEHHS peakIiuii, ¢ TOMOIIBI0 KOTOPBIX MOXHO OCYIIIECTBUTH CIIETYIOIINE
npespamieHus. PaccraBsre koaddunmentsl. Fe203— Fez (S04)3— Fe(OH)s — Fe203

3aganue 5. CocTaBbTe 3JIEKTPOHHYIO U TpadudecKkyro GopMyny JUis XMMUYECKOTO 3JIEMEHTa IMOJ
HOMepoM 13.

Kontponbnas padora Ne2
Pasnen 3. CtpoeHue u CBOMCTBA HEOPraHMYeCKUX BeliecTB. «CBOICTBA HEOPraHMYECKUX
BelleCTB)
Bapuanrl

1. Bemmucarp U3 ciMcKa BEIECTB OKCUIbI, OCHOBAHUS, KUCIIOTHI , CONM M Ha3BaTh ux: H2SO4
, Cu(OH)2,K3P0Q4, CaO,

2. CocraButh (Gopmynbl coequHeHwit: a) okcuaa yriepona( II) ,0) rumpokcuga menu, B)
XJIOPOBOJIOPOTHON KHCIIOTHI, T) CyIb(aTa HaTpust



3. Hanmcarp ypaBHeHus xumuueckux peaknuit: a) HoSO4 + Mg; 6) Na2O + HBr; B) SO2 +
CaO; r)CaCO3z + HCI; nm) AlCIs + AgNOs .Yka3ars Ha3BaHUsI POTYKTOB PEAKIINH.

4. 3apaya. Kakas macca Harpusi norpeOyercs Ijisi peakiuy B3auMOJEHCTBUSA ¢ 16 T cephl,
€CJIM B pe3yiibTaTe peakiuu 0opazoBaics cylnbpua HaTpus?

5. OcymecTBUTh MEePEXo/Ibl: KaTui— OKCHJ] KaJTus— THAPOKCU KaJusi — CyIb(ar Kaaus
Bapuanr 2

1.Brinucarh U3 CIMCKA BELIECTB OKCHUIBI, OCHOBAaHMS, KHCIOTHI , COJIM M Ha3BaTh ux: NaOH ,
H3PO4, SO2, CaCOs

2. CocraButh (opMynbl coeuHeHUi: a) okcuzaa azora ( IV) ,0) rumpokcuaa kamusi, B)
XJIOpUAa HaTpus, T) Cyinbhuma oapus

3. Hamucarp ypaBHenus xumuueckux peakinuit: a) HCl + K; 6) K2O + HBr; B) CaCOs3 +
H2S04; r) CO2 + CaO; x) Ba(OH)2 + SiO2 .Yka3zars Ha3BaHHS IPOIYKTOB PEAKIHH.

4. Beruucnute 00beM ra3000pa3HOro XJiopa, KOTOPBIA BCTYNUT B PEAKIUIO C HATPHEM, JJIs
nonydenus 11,7 r xjaopunaa HaTpusl.

5. OcymecTtBuTh nepexonsl: cepa— okcup cepol (IV) —cepHucTas kuciaora —CyabQUT
HaTpus

KonTtpoJsabnasi padora Ne3
Pasnen 4. Crpoenme u cBoiicTBa opranmyeckux BemiecTB. «CTpoeHue U CBOiiCcTBa
OpPraHu4YecKuX BellecTB»
1. Tun xumMu4ecKoi CBA3M MEX/1y aTOMaMH YIJIEpo/Ja B MOJIEKYJI€ BEIECTB, (popmyibl koTopbix C3Ha
u CHy
A) OpunHapHas ¥ IBOMHAas;
b) [{BoitHas u oquHapHasi;
B) Tpotiinas u nBoiiHas;
I') Tpotinas u onuHapHAas.
2. O6mas ¢popmyna CnH2n cooTBeTcTBYET:
A) Ankanam;
b) Ankenaw;
B) Ankwuna;
I') Apenawm;
) Luknoankanam.
3. MonekynspHast popMyra yriaeBogopoia ¢ OTHOCUTEIHHOHN IIOTHOCTHIO TIO BOZOPOAY paBHa 28:
A) C4Hao;
b) CsHs;
B) C4Hg;
I') C3Hs;
J1) C3He.
4. BemectBa, popmyinsl kotopsix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBnsitoTcst:
A) BemecTBaMu pa3HbIX KJ1acCOB;
b) I'omonoramu;
B) M3zomepamy;
I') OnauM 1 TEM ke BEIIeCTBOM.
S. YeranoBuTe COOTBETCTBHE.

DopmyJia coeJUHEHUS Kunacce coennnenus
A. C17H3sCOOH 1. AnkaHbl
b. CsHs 2. ATTKEHBI
B. HCHO 3. AJKUHBI
I'. C2HsOH 4. Apensl
. CsHio 5. Anpnernapl
E.CH4 6. Kap6oHOBBIE KUCIIOTHI
XK.CsHg 7. CiupTsl




6. lonoinutk. Peakuus neruipupoBaHus — 3710....

7. MaccoBas nons ymepona B nponwiene C3H6 pasna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomnuecTBo BemecTBa 3TaHa maccoit 1,6 r paBHo: A. 1,5 mons. b. 1 mons. B. 0,05 mons. T 0,1
MOJIb.

9. MaccoBas nonst Bomopoaa B yriepone 14,3%, oTHocuTeIbHas INIOTHOCTH 10 BOAOPOIY paBHa 21.
Onpenenure hopmyiy.

10. BeiBenute HCTUHHYIO (OPMYITY OpraHU4ecKoro coenunenus, conepsxamiero 40,03% C, 6,67% H,
u 53,30% O. MonsipHast Macca JaHHOTO coeanHeHus paBHa 180 r/monb. HazoBuTe BetecTBo.

11. K xakomy THITY OTHOCST peakinto, ypaBHeHue koropoi npuseneno? CHs —CH3—CH>=CHz + H>
12. CocraBbre cTpyKTypHBIE popMyrbl m3omepoB coctaBa CsHio. HazoBute BemecTBa.

OneHoYHbIE Cpe/ICTBA MPOMEKYTOYHOW aTrTecTaluu Mo AUCHUIUIMHE «Xumus» [Ipomexyrounas
arTecTanus Mo JUCHUTUTHHE «XHUMHUS» TPOBOIUTCS B (hopMe nudPepeHIInPOBaHHOTO 3a4ETa.

6.2 Tectnl mo paznenam
Pa3znen 1 OcHOBBI CTPOEHMSI BellleCTBA
Tema 1.1 Tect Nel «CTpoeHune aTOMOB XMMHYECKHX 3JIeMEHTOB H NPUPOIAa XUMHYECKOI
Bri0epure onvH NpaBWIbHbII OTBET:
1. Atombr C 1 Si UMEIOT OTMHAKOBOE YHCJIO:
A) HEHTPOHOB B s/IpE;
b) sHeprernueckux ypoBHeii;
B) anekTpoHOB Ha BHEIIHEM HEPTETUYECKOM YPOBHE;
I') anexTpoHOB.
2. B pany xumnueckux snemeHToB Li-Be—B—C merannnueckue cBoiicTna:
A) ycunuBaroTcs;
b) ocnabesaror;
B) ne menstorcs;
') u3aMeHs0TCsA NePUOAUYECKU.
3. K s-anemMeHTamM OTHOCHUTCS:
A)K;
b) S;
B) Fe;
I') Br.
4. ITyrem coennHeHus aTOMOB 1o HoMepoM 11 u 17 ob6pazyercst BeeCTBO ¢ XUMUUECKON CBSI3BIO:
A) noHHOI
b) xoBaneHTHOM NoONspHOI
B) xoBaneHnTHON HENoIsIpHON
I') MeTanmnmueckoi
5. {KkonMuecTBO 3JEKTPOHOB B aroMe; KOJIMYECTBO JHEPreTHUSCKUX YpOBHEH; KommdecTBo 11
9JICKTPOHOB Ha TIOCICHEM OJHEPreTUYECKOM YPOBHE; KOJMYECTBO IPOTOHOB B sApe aroma}
COOTBETCTBYET
A) HOMepy nepHroza
b) HoMepy rpymisl
B) nopsaxoBoMy HOMEpY
6.{xnopuny Gapus, anMasy, aMMHaKYy, CEpHOIN KHCIIOTE }COOTBETCTBYET:
A) nOHHasi XUMUYECKasi CBS3b
b) xoBaneHTHas nonsipHasi XUMUYECKasi CBA3b
B) xoBaneHTHas HEMONSIpHAs XUMUYECKAs CBA3b
7. {cBs13b, 0Opa3oBaHHas 3a cUET OOpa30BaHUs OOLIMX IEKTPOHHBIX MMap; CBSI3b, 0Opa30BaHHAs 3a
cueT 0000IEeCTBICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBS3b, 00pa30BaHHAs 3a CUET HIEKTPOCTATUYECKUX
CHJI IPUTSDKEHHS } HA3bIBACTCS
A) nonHoi



b) merannuyeckoit

B) xoBaneHTHOM
8. {B mopsake Bo3pacTaHHs METAJIHUYCCKUX CBOMCTB; B MOPsAIAKE YObIBAHUS Paauyca arOMOB; B
HOPSIIKE BO3PACTaHUsl KUCIOTHBIX CBOWCTB JIETYYHMX BOJOPOMHBIX COCTUHEHHIM }IJIEMEHTHI
PacCIIONI0XKEHBI B PATY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL 1
9. Kakoe u3 cyxneHuid BepHO Juis neMeHToB {VA rpymmst , [VA rpynmsl, [A rpynmbr}

A) obmas popmyna seTydero BogopoaHoro coeaquuenus RH4

b) He 00pasyroT eTyunx BOAOPOAHBIX COEIUHEHUN

B) 10 3aBepiuieHns SHEPreTHUECKOro ypoBHS HE XBaTaeT TPEX AIIEKTPOHOB
10. Cpenu Bermiects, ykasanubix B paay {NHz, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SO4, HI,
CuClz, CH4, NH3} xonmn4ecTBO COCTUHEHHI C KOBAJICHTHOM MOJISIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uersipem
11. Xumuueckas CBsi3b B MoJIeKynax {030Ha W XJOpUIA KajbLUsA; CEPHOM KHCIOTHI M XJIOPHIA
AMMOHHUSI; CEPHOM KUCIIOTHI M 030HA COOTBETCTBEHHO }

A) KOBaJIeHTHasl MOJIIpHAs U MOHHAS

b) xoBaneHTHAsI MOJISIpHAs M KOBAJICHTHASI HETIOJISIPHAS

B) xoBaneHTHast HETIONApHAS U MOHHAS

Tema 1.2. Tect Ne2 «Ilepuonnyeckuii 3aK0H U MePUOAUYECKAST CHCTEMAa XUMHYECKHX
iemenToB /I.U. MenaeneeBay
BapuanT Ne 1
12. YV aroma cepbl YHCIIO 3JIEKTPOHOB HA BHEUTHEM YPOBHE U 3aps]l si/jpa paBHbI COOTBETCTBEHHO

1)4u+16 2)6m+32 3)6u+16 4) 4 u+32
13. CxotHO€ CTPOEHKE BHEUIHETO AIEKTPOHHOIO CJIOSI UMEIOT aTOMbI MBILIBSKA U
1) pochopa 2) ceneHa 3) repmaHus 4) BaHaus

14. B psay XUMHUYECKUX JIEMEHTOB:
AIOMUHUH—KpeMHH— (ochop—cepa
BBICIIIAs CTETICHb OKUCIICHHS

1) yBenuumuBaercs 3) He u3MeHseTcs

2) yMeHbIIAeTCs 4) cHauana yBeIMYMBAETCS, a IOTOM
YMEHBILIAETCS
15. IIpuTskeHMEe 2IEKTPOHOB BHEIIHETO CIIOS K SAPY YBEIMYHUBACTCS B PIAY

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

16. B pany Be-B-C-N npoucxoaut
1) yBenuueHue pajguyca aroMoB
2) yBeJIMYEHHE CUJIbl IPUTSYKEHUS BAJIEHTHBIX 3JIEKTPOHOB K SAPY
3) yMeHbIIEHHE EeKTPOOTPHULIATETbHOCTH
4) yMeHbILIEHUE YNCIIa BaJICHTHBIX 2JIEKTPOHOB
17. B nopsiake yCHIIEHNsI HEMETAITINYECKUX CBOMCTB PaCIOIOKEHBI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. Haubonpmmii paguyc y aroma

1) 6poma 2) uuHKa 3) xanbIus 4) repmaHust
19. Haubosnp1iel BOCCTaHOBUTENBHOM aKTUBHOCTBIO 00Iaaer

1) Si 2)P 3)S 4) Cl1

20. Beicmit okcua coctaBa 90 00pa3yroT BCe 2I€MEHThI
1) IV A rpynmnst 2) IIA rpynmsl 3) IV nepuona 4) Il nepuona
21. Ilo HoMepy nepHrosia MOKHO OIIPEAEIUTD



1) KOIMUYECTBO AIIEKTPOHOB HA BHEIIIHEM YPOBHE atoMa  3) 3apsif siApa aroMa
2) KOTMYECTBO BCEX AEKTPOHOB B aTOME 4) 4nCIIo SHEPTeTUYECKUX
YPOBHEU B aTOMe
22. CKOJIbKO HEPreTUYECKUX YPOBHEN B aTOMe CKaHAus?
1)1 2) 2 3)3 4) 4
23. OueHurte NpaBUIbHOCTD CYXICHUM
A. MeTaminueckue U BOCCTAHOBUTEIIBHBIE CBOMCTBA 3JIEMEHTOB B IVIABHBIX MOATPYIIAX C
pPOCTOM 3apsja siipa yBeTUYUBAIOTCSL.
b. B nepuoze ¢ pocToM 3apsiia sipa OCHOBHBIE CBOMCTBA OKCUOB U THIPOKCUIOB
YBEJIIMYUBAIOTCS.
1) BepHO TONMBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxnenuss  4) oba
CYXJICHUS HEBEPHBI
24. Haubosnee CUIbHBIMU OCHOBHBIMU CBOMCTBAMH 00JIa/1a€T THAPOKCHU]]

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnorHble cBoiicTBa Hanbosee BEIPaKEHBI y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xummuueckux snemenToB Na — Mg— Al:
1) ymeHb11at0TCA 3apsiibl A7€p aTOMOB
2) yBEIMYMBAETCSI YUCIIO 3JIEKTPOHOB BO BHELLIHEM 3JIEKTPOHHOM CJI0€
3) yMeHbLIaeTCs IEKTPOOTPULIATEILHOCTh
4) yMeHbILIaeTCs paJyc aTOMOB
5) ycunuBaroTCst MeTaJIIMUECKUe CBOICTBa
27. B psiny xummuueckux snementoB F— Br — I:
1) Bce 351eMEHTHI UMEIOT BBICIIYIO CTEIIEHb OKUCIICHHSI, PABHYIO HOMEPY T'PYIIIIbI
2) ocnabeBarOT HEMETAJUTMYECKHUE CBOMCTBA
3) yBesM4MBaeTCs BBICIIAS CTENIEHb OKUCICHUS
4) yBeJIMYUBAETCS paguyc aTOMOB
5) o0Opa3yroT JeTyure BOIOPOIHbIE coelMHeHus ¢ o0mei hopmymnoit HD

IMpumeuanue: 3aganus Al-Al14 ouenuBatorcs 1 6amnom. 3ananus Bl u B2 onenuBarotcst 2
6amamu. CraBurcs 1 6asmi, eciau B OTBETe JomylleHa ojHa omnoka. Crasurcs 0 6amios, eciu: a) B
OTBETE JOMYIIEHO 0oJiee OAHON OIMUOKHU; ) OTBET OTCYTCTBYET.

MaxkcuMaIpHBINA 0aJlI 32 BRIIIOJIHEHHE BCEX 3aMaHUN cocTaBisieT 18 0aioB.

Pazgen 2. Xumuyeckue peakuuu
Tema 2.1.
28. UTO OTHOCUTCS K XUMHUECKUM SIBIICHUSM?
1) ucnapenue Bojabl
2) ropeHue apoB
3) neperonka HepTH
4) nnaBreHue 010Ba
29. YeMm xapakrepusyeTcs dK30TepMUYecKast peaKius?
1) oHa CONMPOBOXKIAETCS MOTIIONICHHEM TeTlIa
2) TeroBoro 3¢ dekTa He HaOmoaaeTcs
3) OHa COMPOBOXKIACTCS BHIJICIICHUEM TETLIA
4) TakuX peakuui HeT
30. Kak Ha3bIBaeTCs peakius, B pe3ylibTaTe KOTOPOH U3 OHOTO CIOKHOTO BEIIeCTBa 00pa3yeTcst
HECKOJIBKO HOBBIX BEIIECTB?
1) peakiusi coeMHEHUS 3) peakiust oOMeHa
2) peakuus 3aMeIeHus 4) peakuus pas3ioKeHUs
31. Yemy paBHa cymma ko3¢ dunnentoB B ypaBHeHuu peakiuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?



1)4
2)6
3)5
4) 12
32. Kaxkas macca Bozbl 00pasyercs npu B3aumoneicTsuu 0,5 MOJIb BOIOPOAa ¢ KUCIOPOAOM?
1)4,5r
2)9r
3)18r
4)18r
33. Kakoe BeniecTBo 0003HaY€HO CUMBOJIOM X B cXxeme npeBparienuii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBHUTE COOTBETCTBUE.
Tun xumuueckoit peakuu  Cxema XMUMUYECKOW peakinu
1) MgCO3 — CO21 + MgO
A. Peakuus pa3noxxeHus 2) CuO + Al — Cu + AI203
b. Peakius oomena 3) NO + O2 — NO2
B. Peakuus 3amenieHus 4) ZnO + H2 — Zn + H20
I'. Peaknus coequHeHUS 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccraHoBUTE MPaByIO YacTh YPAaBHEHUSI PEAKIIUU IO €T0 JIEBOM YaCTH.

JIeBas yacThb IIpaBas yactb
yYpaBHEHUSA YpaBHEHUS
1) Cu+ H20
A. Cu(OH)2 = 2) CuCl + H20
b. CuO + 2HCI = 3) CusS
B. CuO +H2 = 4) CuCI2 + H20
I.Cu+S= 5) CuO + H20
6) Cu20 + H20

36. CocraBpTe ypaBHEHHE PEAKLUH 10 ONHCAHUIO, JANTE XapaKTEPUCTUKY YPAaBHEHUS PEAKIUM:
cynbdar xene3a(Ill) + ruapoxeny kanusa = ruapoxeun xxenesa(lll) + cynbdar kamus.

C2. CocraBpre ypaBHEHUs PEaKLUil Mo cxeme npespamenuii: S — SO2 — SO3 — H2S04 —
Na2S04.

Tema 2.2.
B xax;1oM Borpoce BbIOepUTE OJIMH NPaBUIbHBIN BApHAHT OTBETA.
37. VI3 nepeunciaeHHbIX NEKTPOIUTOB YKAXKUTE CIa0bIi 21EKTPOIIUT:

a) THJIPOKCHU/T KaJIbLIUs B) CepHast KMCIIO0Ta
0) rIaBUKOBasE KMCIOTA T') TUAPOKCH]T HATpUs
38. U3 mpezcTaBiIeHHBIX YaCTULl BEIOEpUTE CYIb()UT-HOH:
a) S* 6) SOs*
B) SO37 r) SO
39. Kakoe coenriHeHHEe B MOHHOM YPaBHEHHH 3aMMCHIBAETCA B BUJI€ MOJIEKYIIbI?
a) a30THas KUCJI0Ta 6) oprodocdopHas Kuciora
B) THIPOKCH]T TI€3US 1) CHUIUKAT HATPUs
40. ITpu nucconmanuu 3 MOJIb KaKOTO COEAMHEHUs 00pa3yeTcst 9 MoJib aHHOHOB?
a) HUTpara aTlOMUHUS 6) xsopuna xenesa (1I)
B) cynb(dara HaTpus r) cynbhuaa Kaaus

41. Ilpu B3auMoAeMCTBUM KaKOI Mapbl BEUIECTB BbIAEIUTCS raz?
a) TUAPOKCHUJ MarHusi U a30THasi KUCIIOTa 0) cynbOUT KaJaus U COIsIHAsL KUCIOTa
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B) HUTpAT HaTpus U oprodochopHas kuciaora  r) ruapokcus xenesa (II) u cepuas xkucnora
42. C pacTBOPOM KaKOTO COCTMHEHUS MPOpPEArupyeT ruIPOKCU] IMHKA?

a) TUAPOKCUA Kaus 0) cynbdara HaTpUs
B) XJIOpUJa MarHus I') HUTpaTa Kajuus
43. Kakoil OKCuJ 13 IEPEUUCIIEHHBIX Pearupyer U ¢ THAPOKCUIOM HATpus, U ¢ A30THOM KUCIIOTOM:
a) OKCHJI MarHus 0) okcun kpemuust (I1V)
B) OKCHJ] Oepuiuiu T') OKCHJ] KaJIbITUS

44. Cokpamennoe nouHoe ypaBHenue 2H+ + CO3?” = H20 + CO2 cOOTBETCTBYET B3aHMOIEHCTBHIO
a) KapOoHaTa KaJIbIHS U A30THOW KHUCIOTHI
0) kapOoHara Kaus ¥ YKCYCHOW KHUCIIOTHI
B) okcuza yrepoaa (IV) u runpokcuaa Harpus
') KapOoHaTa HaTPUs U CEPHON KUCIIOTHI
45. Ocanok obpaszyercs B pe3yJibTaTe B3auMOACHCTBUA
a) alerara HaTpUsl U COJISTHOM KHCIIOTHI
0) cynb¢uaa kanus u Hurpara ceunua (II)
B) opT00oChHOPHON KUCIOTHI M TUAPOKCH]IA HATPHS
r) okcuna cepsl (IV) u rugpokcuaa kanus
46. Kucnas conb MOKeT 00pa30BaThCs MpU B3aMMOACUCTBUY THAPOKCHUIA HATPHS H ...
a) XJIOPOBOJIOPOAHOM KUCIIOTHI 0) a30THOM KHUCIIOTHI
B) OPOMOBOJIOPOTHOM KHCIIOTHI T') CEpHOH KHCIIOTHI
47. Ilpu no0GaBiIeHUH K paCTBOPY XJIOPH/IA ATFOMHHHUS N30BITKA paCTBOpa TMAPOKCUIA HATPHS
oOpa3yercs
a) AI(OH)3 0) NaAlO2
B) Na[Al(OH)4] r) Al203

Pasjnen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelIECTB
Tema 3.1 Knaccudukanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTAHMYECKHUX BellleCTB
TecT ¢ BHIOOPOM NPAaBUJIBLHOIO OTBETA.
48. KucaoTHBIMU OKCHIaMU SIBJISIIOTCSL BCE BEIlECTBA B rpymmne: 12
a) Zn0O, SO2 , H2S04 6) SiOz, Cl207, P2 Os B) CO2, AlLO3, Fe203 1) Li20, NO, FeO
49. BemecTBo, Ha3BaHue koToporo Hutpar xenesa (II), umeer popmymy:
a) FeN 6) Fe(NOz3)3 B) Fe(NO2)2 r) Fe(NOs):2
50. ConsaMu SBISIOTCSI:
a) Al2S3, NH4Cl, H2SiO4 6) Al203, NH4sNOs3, K2SiOs B) Al(OH)3, NH4Cl, Naz2SiOs 1) AlSs,
NH4Cl, K2SiOg4
51. K OCHOBHBIM OKCHAAaM OTHOCUTCS IPyIIa BEIECTB:
a) SO3,HCI, CuO 6) CuO, Na20, CaO B) CaO, BaO, SiOz r) SiO2, OF2,Al.03
52. K KuCnoTaM OTHOCHUTCS TPpyIINa BEIIECTB:
a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 B) NH3, HNO3 , HJ r) NaOH, H2SO4 , HoS
53. BemiecTBo, Ha3BaHUE KOTOPOTO CYIb(MUT HATPUs, UMeeT (HOopMyIy:
a) Na2SO3 6) Na2 SO4 B) Naz2 S r) NaHSO4
54. OCHOBHBIM OKCHJIOM U OCHOBHOM COJIBIO SIBJISIFOTCSL:
a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3)2 r) CaO u (CuOH)2 CO3
55. OcHOBaHUEM U KHCIOTONH COOTBETCTBEHHO SIBJISFOTCSI:
a) HNOs u (NH4)AI(SO4)2 6) H2S 1 NaNOs3 B) K2SO3 u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM MPHU3HAKOM, MO KOTOPOMY CIIO)KHOE€ BEILIECTBO OTHOCSAT K KHUCIOTaM, SBISETCS
HaJU4He B €T0 COCTABE:
a) KHUCJIOTHOTO OCcTaTKa 0) aTOMOB KHCIIOPO/Ia B) aTOMOB BOAOPO/A T') TUAPOKCUIBHOMN TPYTIIIBI
57. K amoTepHBIM COCTUHEHUSM OTHOCUTCS TPYIITIa BEIIECTB:
a) Al203, SiO2 , Ba(OH)2 6) Zn(OH). ,CaO, P20s B) ZnO, Zn(OH)2 , Ca(OH)2 r) AI(OH)z ,
Zn0O, Zn(OH)>
58. Okcup MeTasia, KOTOPbId B3aMMOIEMCTBYET M C OCHOBAHHUEM, U C KMCIIOTOM, SIBJISAETCS:



a) am¢oTepHbIM 0) HeconeoOpa3yIoIIUM B) OCHOBHBIM I') KUCIOTHBIM
59. BeniecTBo, B KOTOPOM BajJI€HTHOCTH cephl 11, 310!

a) CepHUCTHIN Ta3 0) cepoBOAOPO B) Cynbdar Kanus T) okcus cepsl (IV)

60. IIpupoaHOMY COETUHEHUIO KaJbIIHsl, Ha3bIBAEMOMY MpaMop, COOTBETCTBYET (hopMyra:

a) Cas (PO4 )2 6) CaCO3 B) Ca(OH)2 r) CaSO4
61. YrapHbIM ra3oM Ha3bIBaIOT:

a) okcux yriepoaa (IV) 6) okeun cepst (IV) B) okcun yrnepona (I1) r) okenp azora (11)
62.0cHOBaHUSI COOTBETCTBYIOT XHMHUYECKUM OJJIEMEHTaM, HMEIOIIMM CIIEAYIOIIUE MOPSAIKOBbIE
HOMEpPA B IIEPUOIUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 B) 13,14,15 ) 6,11,12

Tema 3.2 ®U3MKO-XUMHYECKHE CBOMCTBA HEOPTrAaHUYECKHUX BelIeCTB
Pesynmprar oOyuenuss KiaccuduiupoBarh HEOPraHUYECKUE BEIIECTBA B COOTBETCTBHH C HX
CTpPOEHUEM

63. bunapHoe coelMHEHUE XMMHMYECKOTO 3JIEMEHTa C KHCIOPOJIOM B CTEIEHU OKUCICHHS —2, B
KOTOPOM CaM KHCIJIOPOJI CBsI3aH TOJIBKO C MEHEE AIIEKTPOOTPHIIATEILHBIM 3JIEMEHTOM:
a) okcua + 0) coub B) kuciota 2. OcHoBHbIE OKkcuIbl: a) okcun cepbl(VI) SO3
0) okcua Harpus NazO + B) okcua azota(IV) NO2
64. OCHOBHBIE OKCHUIBI:
a) okcun azota(IV) NO2
0) oxcua cepsi(VI) SO3
B) okcua meau(1l) CuO) +
65. KucmoTaele OKCUIBI:
a) okcun cepol(VI) +
6) oxcuna meau(Il) CuO)
B) oKcuJl IIuHKa ZnO
66. KucioTarle OKCUIBI
a) okcu amomunans A1203
0) oxcun 1uHKa ZnO
B) okcun azota(IV) NO2 +
67. AMQoTepHbIE OKCUIBI:
a) okcun azota(IV) NO2
0) okcun KA ZnO +
B) okcua Harpust Naz0O
68. AMdoTepHbIe OKCHUIBL:
a) okcun meau(Il) CuO)
0) okxcun azota(IV) NO2
B) okcuJl amomunaus Al.O3 +
69. I'ne HaxomATCA HYKJIEMHOBBIE KHCIOTHI B DYKapHOTaX:
a) B MUTOXOHJIPHSIX
0) B MeMOpaHe
B) B siape + 9.
70. UTo Takoe HyKJIEHHOBAs KUCJIOTA!
a) Ouomnosmmep +
0) pacTBOp
B) HEOPTaHUYECKOE COETUHEHNE
71. Bce KUCIOTBI B CBOEM COCTaBE UMEIOT KUCIOPOJ, TaK JIH ITO:
a) na
0) Het +
B) HE U3y4YEHO
72. Kuciotam COOTBETCTBYIOT CIIEYIOIIEE COEIUHEHHE:



73.

74.

75.

76.

77

78.

79.

80.

1.

82.

83.

84.

85.

a) HBr +
6) HOH
B) NaOH

Kucnoram COOTBETCTBYIOT CICAYIOIIEC COCTUHCHUC!:

a) Na>2SO4
0) H3AIO3 +
B) NaOH

Kucnoram COOTBETCTBYIOT CICAYIOIIEC COCIUHCHUEC!:

a) CH3COOH +
0) K3POq
B) HOH
Kucnorel 00pa3yroTcst Ipy B3aMMOJICHCTBUU:
a) KICIIOTHOTO ¥ OCHOBHOTO OKCH/Ia
0) OCHOBHOTO OKCHJIa W BOJIBI
B) KMCJIOTHOTO OKCH/Ia ¥ BOJIbI +
B3anmoselicTBrEe OCHOBAHUS C COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH). +
6) NaOH + HNO3= HOH + NaNOs
B) NaOH + CO2 = NaHCOs

. CDOpMy.]'Ia, COOTBCTCTBYIOLIAA COJIN:

a) CH3COOH
0) NaHCOs3 +
B) H3AlO3
dopmyra, COOTBETCTBYIOIIAS COJIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl> +
dopmyra, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS +
B) K20
OcHOBaHMsI MOTYT BCTYIAaTh B PEAKIIUIO C:
a) OCHOBHBIMU OKCHJIaMU
0) co BceMH HEOpraHMYECKUMH BeleCTBAMHU
B) KUCIIOTHBIMU OKCHIaMH +
KucnoTHBIE OKCHITBI MOTYT B3aUMOJICHCTBOBATH C:
a) OCHOBaHHEM
0) conpio +
B) KHCJIOTOM
KucnoTHBIE OKCHITBI MOTYT B3aUMOJICHCTBOBATH:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCIIOTOM
B)C OCHOBaHHUEM.
OKCHJIBI COCTOSIT U3 KUCIIOPO/Ia H:
a) IByX 2JIEMEHTOB
0) OTHOTO DIIEMEHTa +
B) TPEX 2JIEMEHTOB
BriOepute rexcaruapokcodeppar HaTpus:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Naz[Fe(OH)s] +
HuTtpar anroMuHMS B pacTBOPE B3aMMOJICHCTBYET C:



a) Ca(OH)2 +
0) Fe(NO3)2
B) KClI
86. ['mapokapOoHaT HATpUs pearupyeT ¢ KaKJAbIM U3 STHUX BEIIECTB:
a) O2u CO2
6) NaOH u HCI +
B) CaClz; u NaOH
87. Mexy coboii pearupyror:
a) rugpokcua meau (I11) u consinas kucnora +
0) kapOonar 6apus u runpoxcua meau (1)
B) THAPOKCU]] Maruus 1 Hutpar ceunua (1)
88. OcHOBaHUA — 3TO:
a) CJIO’KHBIE BEUIECTBA COCTOSIIIINE U3 METalJIa U KUCIIOTHOTO OCTaTKa
0) CIIOKHBIE BEIlleCTBA COCTOSIINE U3 BOIOPO/Ia U KUCIOTHOTO OCTAaTKa
B) CJIOHBIE BEIIECTBA, COCTOSIIUE U3 aTOMOB METAJIJIa U TUIPOKCOTPYIIIIHI +
89. Kakoe 13 npuBeeHHBIX HUKE BEILIECTB SBISETCS OCHOBAHUEM:
a) Fe(OH) +
6) CaO
B) NazSOy
90.Yt0 obOpa3zyercs npu B3aumozeiictsur NaOH ¢ COz:
a) cCoJb ¥ BojJa +
0) COJIb M KUCJIOTa
B) OCHOBaHUE U OKCUJ]
91. OcHoBaHUE ANCCOLIMUPYET HA:
a) KaTMOHBI BOJIOPO/Ia U AaHUOHBI KUCJIOTHOTO OCTarKa
0) KaTHOHBI MeTaJuIa U TUIPOKCU]] aHUOHBI +
B) KaTHOHBI METAJIJIa M1 aHUOHBI KHCIIOTHOTO OCTAaTKa.

Pa3gen 4. CTpoeHue u cBONMCTBA OPraHUYeCKHX BellecTB
Temad.1. Kinaccuduxanus, cTpoeHue 1 HOMEHKJIAaTypa OpraHUYeCKUX BEIeCTB

Bonpoc 102

VYkaxkure cripaBe/UIMBbIe YTBEpXKICHU. B yrieBonopoae co cTpykTypHoil popmyrnoit
CH;
[
H,C —CH —CH —C — CH;
| | | |
H,C— CH,CH; CH;

BapuaHTel oTBeTOB

A. 4YHCIIO0 MEepBUYHBIX aTOMOB C paBHO CyMMe BTOPUYHBIX M YETBEPTUUHBIX
B. 4mCIIO BTOpPUYHBIX aTOMOB C paBHO YHMCITy TPETHUHBIX

C. uymcno TpeTuuHbIX aroMoB C B 2 pa3a OoJIbIlIe YKCiIa YeTBEPTUUHBIX

D. uwucio nepBUUHbIX aroMoB C B 2 pa3a 0oJIbIlle YHCIa TPETUYHBIX

Bomnpoc 103
B oprannueckux BelecTBax BaJIEHTHOCTh aTOMa yIJIepojia, Kak MpaBUiIo, pPaBHA:



BapuaHThI 0TBETOB;
a)l;
0)II;
B)III;
41V
Bomnpoc 104

VYKaXuTe 4yucio arToMOB BOJIOPO/1a, KOTOPOE BXOAUT B COCTAB MOJIEKYIIbI, CKEJIET KOTOPOH UMEET
CTpOeHUue

Bomnpoc 105

3anuImTe, CKOJIBKO YITIEBOIOPOIOB H300paKEHO € MTOMOIIBIO CICAYIONUX CTPYKTYP YIIIEPOTHOTO
ckesera?

C—C . . C C

Cc — c | c-c-cC |
c—cC cC—Cc—C Lo Cc—cC

C C | C C C |
C c—cC

Bonpoc 106

B uncio nomoxenuit TCOPHUU XUMUYCCKOI'O0 CTPOCHUA OPraHN4YCCKUX COGIH/IHGHI/Iﬁ HE BXOOUT
YTBCPIKACHUC!

BapHaHTLI OTBETOB

A. OpraHMyecKHe BEUIECTBA HE MOTYT OBITh IOJIyY€HbI U3 HEOPTaHUYECKUX

B. aroMbl U TPYIIIBI aTOMOB B MOJIEKYJIaX B3aMMHO BIIUSIOT JPYT Ha Apyra

C. OIHOM U TOMH ke MOJIEKYIIpHON GOpMYIOil MOXKHO ONMMCATh COCTAB PA3JINYHbBIX BEIIECTB

D. aroMbl B MOJIEKYJIaX CBSI3aHBI B ONPEIEIEHHON NIOCIEJ0BATEIbHOCTH CONIACHO UX
BaJICHTHOCTHU

Bonpoc 107
ITo cTpyKTypam yriiepogHOTO CKeJeTa YIIIEBOIOPOAOB YKaKUTE OANHAKOBBIC BEIIECTRA:

BapuaHnTbl 0oTBEeTOB

| | C-C~ ¢_c¢



Bomnpoc 108

N3oMepsl OTIMYAIOTCS MEXKTy CO00M: a)PpU3nUeCKUMU CBOMCTBaMHU; 0)XUMHUYECKIMH CBOMCTBAMU;
B)CTPOCHHEM MOJIEKYJI; T')MOJISIPHBIMH MaccamMu

Bonpoc 109. [1y11 n30MepoB OAMHAKOBLI: a)MOJIsIpHAs Macca; 0)(hu3ndeckre CBOICTBA,
B)KOJIMYECTBEHHBIN U KaU€CTBEHHBII COCTaB;I')CTPOCHUE MOJIEKYJIbI

Bomnpoc 110. M3oMepamu 110 OTHOILLIEHUIO JPYT K IPYTY ABIISIIOTCS YIIIEBOIOPOJIBI CO CTPOCHUEM
YIVIEPOIHOM LIEIIHN:

BapuanTbl oTBEeTOB

C‘a
_Cc—cC C
C e _~C—-Cc-C
C
C— C— C
| |
cC-C-C-C C &
'
|
_co ¢ ST¢ T €
C C C
le
|
? C—C—C
c-Cc-C-C '_
Bonpoc 111

CKOJIBKO BEIECTB U300paKeHO C MOMOLIbIO (hOpMyI

Cl Cl H H
| |
H-C-F H_C_H F—-C-Cl H-C-F
| |
H F H Cl

BapuaHThI 0TBETOB:

a) J1Ba;
0) onHO;
B)TpH;
T) 4eThIpe
Tema 4.2. «CBolicTBa OpraHu4ecKUX COeIMHEeHN D)
112.IIpouecc pa3inoxeHus yriieBoJopoA0B HeTH Ha OoJiee JeTyune BeIeCTBa Ha3bIBAETC:
a) KPEKUHIOM;
0) neruIpupoBaHUEM;
B) TUJIPUPOBAHHEM;
I) Aeruaparanuen
113. Topenue sTunaMmuHa CONpoOBOXKAAeTCS 00pa30BaHUEM YITIEKHCIIOTO ra3a, BObI U:
a) aMMHaKa;
0) azora;
B) okcupa azora; (11)
r) okcuna azota (IV).



114.Peakuus, 10Ka3bIBAOIAsl HEMPEAEIBHBIN XapaKkTep KayuyKa
a) peaklus raloreHupPOBaHUs;
0) peakius TUAPOTaJIOTeHUPOBAHUS;
B) peaKIus MOJIMMEepHU3aluu;
r) okuciienne pactBopoM KMnQO4
115.Peaknus "cepeOpsiHHOTO 3epKaia’ XapakTepHa:
a) JI71sl TPOTIaHAIf;
0) OyraHnona-2;
B) OyTeHa-2;
r) OyTuHa-2.
116.11pu B3anmoneicTBUHM KapOOHOBBIX KHCIOT M CHUPTOB 00Pa3yIOTCA:
a) MpOCThIC YPUPBHL;
0) croxHbIe 3DUPHI;
B) aJIbJCTHU/IbI;
I') aMUHOKUCJIOTHI.
117. IIpoxykToM peakiuu OyTeHa-1 ¢ XJI0poM SBIISETCS:
a) 2-xyopOyteH-1;
0) 1,2-nuxnopOyraH;
B) 1,2-nuxnop0Oyren-1,
r) 1,1-nuxmnopOyraH.
118.CnoxxHbIi 3pHUp MOKHO MOTYIUTH PU B3aUMOACHCTBUH KapOOHOBOM KHUCIIOTHI C:
a) alleTHJICHOM;
0) XJIOPOBOJOPOIOM
B) DTHUJICHOM;
') METAHOJIOM.
119./1ns mpeaenbHbIX OTHOATOMHBIX CITUPTOB XapaKTePHO B3aUMOJICHCTBHE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koadpdumuent nepen kucnopoaoMm B ypasHeHun CoHsOH+O2.— paBeH:
a) 3;
0) 4,
B) 1,
r) 2.
121.Cymma koapumeHToB B ypaBHeHuu noaydenust C2Hz u3 kapOuaa kanpus, paBHa:
a)2;
0) 3;
B) 4,
r)5.
122. TIpu noHOM OKHCIEHUHU | MOJIBh IpornaHa KHUCIOPOaAOM BO3yxa o0pasyeTcs:
a) 1 Monp CO2u 1 Mons H20
6) 3 Mons CO2 u 4 Mons H20
B) 2 Mons CO2 u 3 Mons H20
r) 4 Mone CO2 u 6 Mons HO
123.3anumuTe Ha3BaHUE BemecTBa X (M0 CHCTEMAaTUYECKOH HOMEHKIIATYPE) B IIENH MPEBPAIICHUI:
Kpaxmal — TII0Ko3a — X — JTUJIeH
124. Drtanon maccoit 13,8 r oxucmwm 34 1 okcuaa menu (I1). [Momyuwnu anpnerua maccoit 9,24 1.
Yemy paBeH npakTudeckuii BbIxoa ( B %) anpaeruna’?

Pa3nens.Tema 5.1



125. V3 npeanmoXEeHHOro CIUCKAa XMUMHUYECKHX peakiuil BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
yBeIMYHMBaeTCs pH noBbimennu aasineHus: 1) N2 + 3Hz2 = 2NHz 2) CO + 2H2 = CH30H

3) Zn + 2HCI = ZnCl, + Hz 4) 2Na+ S = Na S 5) C + Si = SiC

126. U3 mpemiokeHHOrO CHHCKa XHMHYECKHX pPEaKIMii BBIOEPUTE BCE, CKOPOCTh KOTOPBIX
YMEHBILIAETCS IIPU nonwkenun pasienus: 1) Ca + 2HCI — CaCl2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + Cl2 — C6H5Cl+ HC1 4) H2+ S — H2S 5) C+2N20 — CO2 + 2N2

127. VI3 npeyio)KeHHOTO TIePEUHs BBIOCPUTE BCE PEAKIMHU, /ISl KOTOPBIX YBEIUYCHHUE TABJICHUS HE
NMPUBOANT K yBeIMYCHUIO ckopocTu peakimu: 1) 2P + 5Cly) = 2PCls 2) Zn + CuSO4 = ZnSO4 + Cu
3) Ba + 2H20¢ = Ba(OH)2 + H2  4) Fe,O3 + Ho = 2FeO + HoO - 5) 2NaOH + HSO4 = NaxSO4 +
2H>0.

128.113 mnpemsio)KeHHOro CHUCKAa XHWMHUYECKUX pEaKLUMid BBIOEPUTE BCE, CKOPOCTb KOTOPBIX
YBEJIMYMBACTCS NIPH MOBBIIICHUH KOHIIEHTparuu Bogopona: 1) N2 + 3H2 = 2NHs

2) CO+2H2,=CH30OH 3)Zn+2HCI=2ZnCl; +H2; 4)C+H,0=CO +H>
5) C3Hs + H2 = C3Hs

129. U3 mnpemnoKEeHHOro CIUCKAa XHMHUYECKHX pEaKIUil BBIOEPUTE TE, CKOPOCTh KOTOPBIX
YMEHBIIIAETCS MPH MOHIKSHNHU KOoHIeHTpaluu kuciotel: 1) Ca + 2HCI = CaClz + Ha

2) H2O + N2Os = 2HNO3  3) CeHs + HNO3 = CeHsNO2 + H20 4) NH4H2PO4 = NH3 + H3POq4
5) SOz + H20 = H2SO0..

130. U3 mnpeanoXKeHHOro CHUCKAa XMMHUYECKHX peakiHil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
yBenuuuBaeTcs npu nossimennu aasienus: 1) 2NHz= N2 + 3H2 - Q 2) CO + 2H2 = CH30H + Q

3)Zn+2HCI=2ZnCl2+H2+Q 4)Ca+S=CaS 5)Ca0 + CO; =CaCO3

131. W3 mnpemyio)keHHOro cHHCKa XHUMHUYECKMX peaklHMil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS TpH moBbimeHnn aasienus: 1) No+ 3H2 = 2NH3 2) CO + 2H, = CH30H

3) 2Mg + CO, = 2MgO + C 4) 2Na+ S = NaS 5) CO + Cl, = COCl,

132. U3 mnpemsio)keHHOro CHHCKa XHUMHUYECKHX peaklHMil BbIOEpUTE TE, CKOPOCTh KOTOPBIX
yMeHbInaercs npu mnoHmwkenun aasienus: 1) Ca + 2HCI = CaClx+ Hz 2) 2H20 + 4NO2 + Oz =
4HNO3 3) CsHe + HNO3 = CsHsNO2 + H20 4) Ho+ S = H2S 5) C + 2N20 = CO2 + 2N

133.13 mnpennoXKeHHOro CHUCKa XHMHUYECKHX peakUuuid BbIOEpUTE Te€, CKOPOCTh KOTOPBIX
YBEIUYHUBACTCS MTPH UCIOIB30BaHuK Katanu3aropa: 1) C + O, = CO2 2) CO + 2H; = CH30OH

3)Zn+2HCI=ZnCl2 + H2  4) 2Na+ S =NaxS 5) N2 + 3H2 = 2NHa.

134.113 npenioXeHHOro CHHMCKa BO3JEHCTBUI BBIOEPHUTE T€, KOTOpBIE NMPHUBOAAT K YBETUYECHUIO
CKOPOCTH XHUMHUYECKOM pEaKkUMu MarHus C pacTBOPOM CEpPHOM KHCIOTBL: 1) NOBBILIEHHE
TeMIeparypsl 2) HOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIWYCHUE JaBJICHUS B CUCTEME



4) nob6aBneHue MarHusi S5) yBEIMYCHHUE KOHIICHTPAIIUU KUCIIOTBHI.
Pasnea 6.PacTBopbI
Tema 6.2.

135.Vkaxkute pacTBOPUMOE B BOZIE BEILLIECTBO:

A)kapOoHar KaabLus; B)cynbsdar anromunus;
b)xnopun cepebpa; INruapokcun xenesa (111).

136.13 psna dopmyn HoS, NaBr, H>SO4, CuO, H2CO3z, H2O BeIOEpHUTE TE, KOTOPHIE COOTBETCTBYIOT
CHJIBHBIM 3JIeKTponuTaM. Hanummmre ypaBHEHUS! TUCCOIUAIINN ATUX COCTUHEHU.

137.3akoHunTE ypaBHEHUS PEAKIUA:

A)NaCl + AgNO3 —;

b)CaCOs + HCI —;

B)HNO3 + Cu(OH)2 —.

PaccraBbre koaQduientsl. Hanummre 1ist KaykK10i peakiuu HOHHbIE YPaBHEHUS.
138.PaccunraiiTe MONSPHYIO KOHIIEHTPAIMIO pacTBOpa, B 250 cM® KoToporo comepkurcs 4 v
TUPOKCH]IA HATPHSI.

139.PaccunTaiite 00beM CONSAHOM KUCIOTHI ¢ KornenTpanueit HC1 0,1 moms/mm3, koTopsiit
notpedyercs Ui oOcaxaeHus HOHOB cepebpa u3 20 r pacTBopa HUTparTa cepedpa ¢ MacCOBOM J0yel
AgNO3 5%.

6.3 Bonnpocs! 17191 NOATOTOBKH K IIPOMEKYTOYHOM aTTecTaluu

Pa3znes Oprannyeckasi XuMus
1. IIpenmet oprannveckoit xuMuu. OpraHn4ecKue BeIeCTBa U X OTIIMYUE OT HEOPTaHUYECKUX
BEIIIECTB.
OcHOBHBIE TIOJIOKEHNS TEOPUU XUMHUECKOTO cTpoeHus A.M. bytneposa.
AnkaHsbl: 001as popMyna, TOMOJIOTHYECKHUH psll, pU3ndecKue cBONCTBa
N3omepus ankaHoB (Ha MpUMepe MeHTaHa, TeKcaHa, TenTaHa).
XHWMHUYECKHE CBOMCTBA aJIKAHOB.
ATIKEHBI: OIPENEIIEHNE, U30MEPHSI, XUMUYECKHE CBOMCTBA.
AJKUHBI: OIIpeaeNeHrne, U30MEpHsl, XUMUYECKUE CBOMCTBA.
beH30:: nonydyeHne 1 XUMUYECKNE CBOMCTBA.
CnupTsl: onpezaeneHune, kKiaccupukanus, IpuMepbl, XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
0. DeHOIIBI: ONPEAEIEHNE, XUMUUECKHE CBOMCTBA, ITOJIyYEHUE.
11. Anbaeruipl: onpeneaeHue, XMMHIEeCKUe CBOMCTBA, TTOJTyYCHHE.
12. KapOoHOBBIE KHCIOTHI: ONpeAeseHue, KIacCUpUKalMs, HPUMEpPbI, XUMHUYECKHE
CBOMCTBA.
13. VYrneBonpl: onpeneneHue, kiacCUpUKAIMA, TPUMEPbl U UX OHOJIOTMYEcKas PoJlb.
Momnocaxapuael, Jucaxapunsl, [lonucaxapuasl
14. AMHUHBI: onipeienienne, kiaaccuduxarus, npumepsl. Peakuus H. H. 3ununa
15. AMHHOKHUCIIOTBI: ONPEAEIEHUE, OCHOBHBIE XMMHUECKHUE CBOICTBA.
16. [TonsiTe 00 az0Tcoaep KAIUX TETEPOLMKINYECKUX COSTUHEHMSIX
17. benku.KayecTBeHHbIe peaklinu OENKOB.
18. HyxenHoBble KHCIOTHI
19. IToHsiTHE O BBICOKOMOJIEKYIISIPHBIX COEMHEHMSIX

HBOoNOoO O RWDN

Pa3zgesn O0mast 1 Heopranm4yeckass XHMHUA
20.XMMHUYECKUI IEMEHT



21.3aK0H IMOCTOSHCTBA COCTAaB:

22.3aKOH COXpPAHEHUSI MacChl BEILIECTB
23.Ilepuonnyeckuii 3akon JI.M1.Mennenena

24 .BajleHTHOCTH U BaJICHTHEIC BO3MOKHOCTH B aTOMOB
25.0OCHOBHBIC THIIBI XUMHYECKOU CBI3U
26./luciepcHbie CUCTEMBbI

27.Tunbl XUMHAYECKUX PEAKIIHI

28.CkopocTh xuMHueckux peakuuid. Karanus
29.00paTuMOCTh XUMHUYECKHUX PEAKITHIH.
30.Xumuueckoe paBHOBECHE XMMHYECKOE PAaBHOBECUE
312nekTponuTrueckast AUCCOLMAIIIS

32.I'unponus

33. Knaccugukaius HeOpraHn4ecKiX BEIIECTB

34 Knaccudukaiys opraHnuecKux BEIIeCTB
35.MeTauiel

36.Kopposus metamioB

37.2OnekTponu3

38.Hemeramisl

39.0xcuibl HEMETAIIOB

40KucnoTrslopraHuuecKkie 1 HEOPraHUYECKUe

41 AmdorepHble OpraHMYECKHE M HEOPraHUYECKHE COCTMHECHUS

42T'eneTnueckas CBsI3b MEXKAY KJIacCaMH OpPraHUYECKUX U HEOPIaHWYECKHX COEAMHEHUI
43.XuMHs ¥ IPOU3BOJICTBO

44 Xumus U ceabCKoe X03aiCTBOXUMUS U IPOOIEMbI OXPaHbl OKPYKalOIIen Cpeibl
45.XuMus ¥ IOBCEIHEBHAs KU3Hb YEJIOBEKA

6.4.Keiicpl

Keficel nCnonb3yrOTCSl B Ka4ECTBE OLIEHOYHOIO CPEACTBAa B pasjeine 7 MPUKIAJHOTO MOAYISA, MX
coJiepKaHue ompeaenseTcs ¢ Y4€ToM MNpodeccHOHANIbHOM HalpaBIEHHOCTH 00pa30BaTEIbHON
nporpammsl CITO.

IIpuMepsI BO3MOXKHBIX TEM KeHCOB:

1.IToreruienue KMMara 1 BHICBOOOXKICHHE T'a30BbIX THPATOB CO JIHA OKEaHa.

2.bynyiue marepuasl sl aBUa-, MalllnHO- U TPUOOPOCTPOEHUSI.

3.HoBble MaTepHasl JJisl COJTHEUHBIX OaTapeil.

4.JlexapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENAPATOB.

5.XUMHYECKHUE DIIEMEHTHI B )KM3HU YEJIOBEKA.

6.BonoponHas sHepreTuka.

Keiic Nel. «Bogoponomo0uiin — mar B Oynyiuee»

Asromo6unu Honda FCX Clarity Ha BOJOpOIHBIX TOTUIMBHBIX AJIEMEHTaX €3/IST M0 JoporaM EBporibl
¢ 2009 roga. B 2011 rogy Honda npucoenuuunach K eBponeickoMy HapTHEPCTBY SKOJIOTMYHOM
sHeprun (Clean Energy Partnership), mocne dero BeiBena Ha NEpBBIM IUIAH HPOU3BOACTBO
HKOJIOTUYECKH YHCTHIX aBTOMOOMIe. A Ha [Istom MockoBckom MexayHapoaHoMm aBrocaione BA3
MpEeCTaBUII CBOIO HOBUHKY «JIaga-AHT31» ¢ OauioHaMu BOJAOPOa U KHCIOpO/a.

3aganuda:

1.[Touemy MHOTHE aBTOMOOMJIbHBIE KOMIAHHHM pa3pabaThIBalOT aBTOMOOWIIM, paloTaloliue Ha
BOJIOPOJTHOM TOILIINBE?

2.Kak BBIXJIONTHBIE Ta3bl aBTOMOOWJIEH, paOOTAIOIIMX Ha YITIEBOJOPOJHOM TOILIMBE, BIMSIOT HA
310pOBbE YENOBEKA?

3.Kakue «+» 1 «—» BBl BUIIUTE Y BOJOPOIOMOOUIIEH?

4.Haiiaure 1OMOIHUTENBbHYIO HHPOPMALIMIO 00 X YCTPOMCTBE.



S5.Ecnu B Bamield ceMbe WM y BallUX 3HAKOMBIX €CTh aBTOMOOWIH, MOJCYUTANUTE, CKOIBKO
NpUOIU3UTENLHO TUTPOB OCH3MHA, Ta3a U KaKOH MapKH HUCIIOJIb3YeTe €KEeTHEBHO.

6.Kakue BemiecTBa M B KaKOM KOJIMYECTBE MOTYT HAaXOAUThCA B BBIXJIOMHBIX Ta3zax BallUX
aBToMOOuIIeH?

Keiic Ne2. «XJ10p B KH3HM Ye10BEeKa»

B fAnonun o6weauHeHHbIMH cuiiaMu HanumoHaibHOTO MHCTUTYTa 310poBbs U llpedextypHoro
yauBepcuteTa CUA3yOKH OBLIO MPOBEIACHO MCCICAOBAaHUE. YUEHBIC BBISICHWIN, YTO €CTCCTBCHHBIC
OpraHMYECKHE BEIIECTBAa BCTYMAIOT B PEAKIMIO C XJIOPUPOBAHHOI BOMOI M3-MOA KpaHa, oOpasys
ONacHbIC COCAMHEHUS, KOTOPhIE MOTYT CIYKUTh MPUYMHON paka. Takue COeAMHEHUs] Ha3bIBAIOTCS
MX, To ectb «MyTareH ukc» uin «HenzBecTHbI MyTareH».

3amanuda:

1.IIpennoxute cocoObl YMEHbIIEHUS SIOBUTOTO BIUSHUS XJIOpA B MUTHEBOW BOAE Ha OPraHU3M
YeJI0BEKa.

2.Mcxons u3 cBOCH KU3HEHHOW MPAKTHKHU, TPUOIM3UTEILHO PacCUYUTANTE, CKOIBKO XJIOPUPOBAHHOM
BOJIbI BbI HCIOJIB3YETE B TEUCHUE JTHS U JUIS KAaKUX 1eei?

3.Kakue opranbl yemoBeka OOJIbIIIE BCETO CTPAAAIOT OT BO3ECHCTBHSI XjIopa?

4.Kak BIMsIET XJIOpUPOBaHHAs BOJIa HA YEJIOBEKA MPU KylaHuu?

5.Haiigute nononHuTenbHYI0 HHGOPMAIUIO O 3aMEHE XJI0pa Mpu 00e33apaKMBaHUH BOJbI.
6.Uccnenyiite pasnuyHble TOBapbl OBITOBOM XuUMUU B CBOEM jgoMe. CocTaBbT€ CIHCOK
XJIOPCOAEPKALIUX COSNUHEHUH, YKaKUTE MEphbl O€30MMaCHOCTH MPHU padOTe C HUMH.

Keiic Ne3. Meran

[ToBbIIeHNEe KOHIEHTpAIlMM HEKOTOPBIX Ta30B B arMocdepe MOXKET MPUBOAMTH K II00aIHHOMY
MOTEIJICHUIO - TaK Ha3blBaeMOMY «mapHUKOBOMY 3(dekty». Iloxkanyi, Hambosiee BakKHBIMU
«mapHukoBeIMU Tazamu» sABIstoTcst CO2 m CHs4. Meran Bo3HUKAaeT mpu aHa’poOHOM (T. €.
MIPOUCXOSIIEM B OSCKHUCIOPOJHON Cpefie) pacmaje OPraHUYeCKHUX BEILIECTB; MY3bIPhKU METaHa
o0pa3yroTcs B OOJOTUCTBIX MECTHOCTSAX, 3a YTO OH IOJY4YWJI Ha3BaHHE «OOJOTHBIM rasy.
3arorieHHbIE MO (HAapUMEpP, PUCOBBIC TOJISI BO BpPEMsl CEBa) SABISIOTCS MCTOYHUKOM OOJIBIIOrO
KOJIMYECTBA METaHa. J[pyruM HCTOYHMKOM METaHa SIBJISIOTCS JKBAauyHbIC JKMBOTHBIE, TAKHE, KAaK
KOpPOBBI, OBIIBI M KO3bI, MHUIIEBApUTENIbHASI CHCTEMa KOTOPBIX YCTpOeHa O0cOoObIM o0pa3zoMm ISt
NepEeBApUBAHUS TPABSHON NUINK: KOHEUHBbIE IMPOAYKTHI METaboiM3Ma coaep:KaT MeTaH, KOTOPBIN
BbIZIETIsIeTCSl B arMocdepy. DTO MPUPOAHBIM Mpoliecc, XOTS KOIWYECTBO JOMAIIHMX IKHBOTHBIX
3aMETHO BBIPOCIIO 3a OCJIEIHHE J1BA CTOJIETHS. boiee Toro, cCoctaB KOpMOB CYIIECTBEHHO BIUSAET Ha
KOJIMYECTBO 00pa3yroIerocsi MeTaHa.

3aganus

1.ChopmynupyiiTe TUIIOTE3Y BBIICICHUS MeTaHa MoAbMH. 2. Kak KOMM4ecTBO MeTaHa, 3aBUCUT OT
KOJINUECTBA HAaceNeHus MIaHeThl? 3.YTo SBIsSETCS MCTOUHUKOM BBIJIETIEHUS MeTaHa B arMochepy?
Keiic N\e 4.

B nagane XIX Beka B AHIVIMM CTAJIM MOJHBIMU IUTAIIN U3 BOAOHETIPOHUIIAEMOM TKaHU, HA3bIBAEMbIE
MaKHWHTOIIAMHU. DTO HA3BaHWE OHM MOJYYWJIM B YeCTh aHIVIMICKOro XMMHUKa W u3obOperarens Y.
MakuHTOImAa, IPEIIOKUBILIErO IPONUTHIBATh IUIAIIEBYI0 TKAaHb PACTBOPOM HAaTypAJIBHOIO KaydyKa.
OpnHako Ha COJIHIIE TaKUE MUY CTAHOBWJIMCH JIMIIKUMHU, @ B MOPO3HYIO MOTOAY — JIOMKUMH. DTH
HEJIOCTaTKu YCTpaHWi apyroi Beipatomuiicss anrmuyanud Y. [ygeup. 1. 3amanus. Ilouemy
TUlamieBasi TKaHb MMeNa Takue Hemoctarku. 2. Ilpemnoxkure cmocod ycTpaHeHHs] WX, TOBTOPUB
otkpeitie Y. I'yapupa. 3. Kak HazeiBaeTcs 310 coequnenue? 4. Hanummre cTpykTypHYI0 GopMyity
JTOTO BEILLECTBA.

Keiic NeS «Henonpasumas ommoka»

B ¢upme TOO «Kackan-2» npu 3akadke raza B OaJJIOHbI, He J0OaBWIN BEIIECTBO, KOTOPOE MPUAAET
3amax JoMaiiHemy rasy. ['a3 Obul JOCTaBiIeH B OJHY M3 KBapTHP U MPU ATOM OAJJIOH MPOIYCKAJl.
UYepes CyTKH BCE KHIIBIIBI OKA3aJIUCh B OOJBHUIIE



Bonpocsl.1. Mmeer au npupoaHbiii ra3 nponad u Oyran 3anax? 2. Kakyio HenmonpaBUMYyrO OLIHOKY
COBEPIININ PAOOTHUKH Ta30BOM CTAHIIMK MPHU 3aKauke ObIToBoro raza? 3. Kakoe BemecTBo npumaet
3amax jgomaimrHemy ra3y? 4. Moxer nu oOOHsSHHME YellOBeKa YJIOBUTH Ta3 Oe3 3amaxa? 5. Kakum
npruOOpOM MOXKHO JI0Ka3aTh MPUCYTCTBHE ra3a B KBapTHpeE, eclii OH 0e3 3anaxa?
6.5 Pemenne 3agau

3apaua Nel. BeruucauThs Maccy 3TUiI€HA KOJMYECTBOM BEIIECTBA 3 MOJIb.

3apaua Ne2. Cmemanu 0,2 monb xenesa v 0,3 Mosb cepbl. OnpenenuTe Maccy Noay4YeHHON
cmecu. Paccumraiite maccy mnomydenHoro cyibbuna xkeneza(ll), yuuTsiBas, 4to 3TH 3JIEMEHTHI
COEJIMHSIOTCSA B MACCOBOM OTHOLIEHUHU 7,4.

3amaua Ne 3. Xnopun Gapus maccoil 6r pactBopwid B 250 M Bombl (IUIOTHOCTH BOIBI
npuHATH 32 11/M1). Yemy paBHa MaccoBasi J10JISl COJIM B TIOJY4E€HHOM pacTBope?

3apaua Ned4. B 100 r Bombl pacTBopuian 2 Moiib cyibdara kanus. Paccuuralite MaccoByro
JIOJII0 PACTBOPEHHOTO BELLIECTBA.

3agmaua NeS. PaccuumraiitTe maccy cynbdara Kaiauss W BOABI, KOTOPBIE HAIO B3SITh IS
npurorosieHus 60 I. pacTBopa ¢ MaccoBOM J0J1€M pacTBOpEHHOrO BemecTa 15%.

3agaya Ne6. CkoJbKO HAJ0 B34Th HUTpATA Kajus JUIsl IPUTOTOBJIEHUS 3 KI' pacTBopa C
MaccoBoi oseit conu 8%.

3agauya Ne7. B nmaGoparopuu BOcCCTaHOBIEHHMEM HUTpoOEH30JIa Maccoi 61,5T. momyuwmiu
aHWJIUH Maccoit 44 r. OnpenenuTe MaccoByIo 0110 (B%) BbIX0Ja aHUJIMHA OT TEOPETUUYECKOTO.

3agauya Ne§. Omnpenenure Maccy YKCYCHOM KHCIIOTBI, KOTOpas pacxXofyeTcs AJis CHUHTEe3a
YKCYCHO-3THJIOBOTO 3(upa, eciu noiaydeHHas macca 70,4 r. cocrasiuser 80% OT TEOPETHUECKOTO.

3agaua Ne 9. Boasblii pactBop, comepxammii (ocdopHyro kucimory wmaccoit 19,6t
HEUTpaIM30BaIM THIPOKCHIOM Kaiblusi Maccor18,5r. Ompenenure Maccy 00pa3oBaBIIECTOCS
nperunurara CaHPO4 2H>0.

3agauya NelO. Jlis peakumu amoMuHHS ¢ cepoil Beimenmmioch 509 kJ[x sHepruu. Kakoe
KOJTMYECTBO TETIOTHI BBIICIUTCS B PEAKIUH, 17151 KOTOpOoi B3sATHI 81 T amromunus u 128 T cepsl.

3agauya Nell. TepmoxumHuueckoe ypaBHEHHE pEaKLU TOPEHUs yIIEpoia UMEET BUJIL:

C +02—CO2 + 394 Ik

Paccuuraiite Maccy yriepona, BCTYNHMBIIETO B peakiuio, eciu Bbiaenmwiock 1970 kJlx
TEIUIOTHI.

3apaua Nel2. [Ipu cropanuu KajibIUsi Maccoil 8I. KOJIMYECTBO BBIICTUBIICHCS TETIOTHI
coctraBmio 127 k/[x. CocTaBbTe TEPMOXUMUYECKOE YPAaBHEHUE PEAKIIUH.

3agaua Nel3. Kaxkoif 00bEM BO3myXxa pacxoayeTcsi Ha OKUCIEHUE MPONMMWIaMHUHA 00bEMOM
20m.

3apaua Ne 14. Kakoit 00bEM KHCIOpOa pacxoayeTcs Ha OKUCICHHE METUJIaMHUHA 00bEMOM
S5n?

3agaua NelS. Kakoil 00b€M arieTunieHa MOXKHO MOTYYUTh M3 KapOuaa kanbius maccoit 10k,
MaccoBas 0J1sl IpUMecel B KotopoM 15%?

3agaua Nel6. Kaxoit 06b€M MeTaHa MOXKHO NOJIYYUTh U3 KapOuaa amoMuHus maccoit 30r.,
€cJIi MaccoBast 1011 mpuMeceit cocrasiser 15%..

3agaya Nel7 Ha HeilTpanuzaluio CMECH YKCYCHOM KHCJIOTBI M MYpPaBbHUHOM KHCIIOT
maccoii10,8r pacxomoBanu THIpPOKCU HATpus Maccoil 8r. OmnpenenanTe mMaccy KaKIoW KHCIOTHI B
CMecH.

3agaya Nel8. Ilpm B3aumozneilcTBMM cMecH 3TaHONAa W ImpomaHona maccor 10,6r ¢
METAJUTMYECKUM HaTpUeM BBIICTUIICS BOAOpon o0bEMoM 2,241 Ompenenute MacCOBYIO JOJEO
KaXJIOTO CIHUPTa B CMECH.

3apauaNel9. B kauecTBe aHTU(PPU30B B OXJIATUTEIBHBIX CHCTEMAaX JBUTATENIEH UCTIONB3YIOT
OJIMH M3 MHOTOATOMHBIX CIHUPTOB. MaccoBas /10l 2JIEMEHTOB B CIHMPTE COCTaBIISET: yIiepona
38,75%, Bogopona 9,68, kucnopona 51,51%. IlnoTHOCTH MapoOB BemiecTBa MO BOAOPOAY paBHa 31.
BriBeaute popmyny BemecTsa.



3anaua 20. /{51 yHUUYTOXKEHHUSI MUKPOOOB U OaKTEpUii MOYKHO MCIOJIb30BaTh TUOKCU] CEPHI,
€ro TaKXe MPUMEHSIOT B KaueCTBE KOHCEPBHUPYIOLIETO CPEACTBA MPH CYIIKE YEPHOCINBA U APYTHX
bpyKTOB.

3apanue: Beranciure, kakoit 00beM 3aiiMyT 1, 5 MOJIb THOKCHIA CEPHI (H. V. ).

3agaya 21. B mponutoM ObUTHM YacThIMU CIy4daW OTPABICHHS JIIOAEH B YrOJBHBIX LIAXTax
yrapabiM rasom. [lockonbky okcupa yrmiepona(ll) He umeer 3amaxa, TO ONACHOCTh MOJACTyHala
He3zameTHoO. [1laxTepsl, cryckasch B MIaXThl, Opanu ¢ co0Ol B KauecTBE CBOEOOPa3HOrO MHIMKATOPA
KaHapelKy B KJIeTKe: KaHapeiKu najatoT B 0OMOPOK OT MPUCYTCTBUSA B Bo3ayxe cienos CO.

3aganue: Beraucnute, kakoit o0beM (H. y. ) 3aiimyT 0, 5 mose CO; 56 r CO.

22.3anaya 0e3 pacuyéTos.

B nagane XX cronerus reoioru 3amu@poBbIBaIi Ha KapTax MECTa OTKPBITUS Py IEHHBIX
METAJUIOB IIPU MTOMOILM KOOPJMHAT XUMUYECKUX 3J1eMEeHTOB B [lepuoanueckoit cucreme. Apadckoi
G poil yka3pIBaId HOMEpP MEPHO/Ia, a pUMCKOM — HOMep rpymmbl. Kpome Toro, B 3anucsx ObLIH e1ie
OykBBI pycckoro asipaButa — A uinu b. Ha ogHo# u3 crapeix kapt Hanum o6o3HaueHus: 4VI b, 4VIII
b2, 61 b, 611 b. Paciudpyiite 3anucu reoyioros.

3anaua23. «CaxapHas kucjaora». B 1779 r. HeMeukuii ceHaTop, anTekapb U XuMUK Moranx
Xpuctuan Burne0 noneicTBoBasl U3BECTKOBOM BOJIOM HA COKHU LIAaBeJs U KUCIMIIBI, COAEpKallne
«KHCIIMYHYIO KHMCJIOTY», U 3aMETHJI, YTO M3 pacTBOpa BhINagaer Oenblii ocagok. OgHaKo cocraB
ocanka BurneOy ycraHOBHTH He ynanock. Uepes MTH JIET IIBEACKUN anTekapb M XUMHUK Kapn
Bunsrensm Illeene pemmn nmocMoTpeTh, YTO MOIYUYMUTCS, €CIM TPOCTHUKOBBIM caxap oOpalboTarh
KOHIIEHTPUPOBAHHOM a30THOM KHcI0TOH. OH 0OHAPYKHII, YTO TIPU STOM BBIJEIISETCS KPACHO-OyphIid
ra3 u o0pasyeTr Ipo3pavyHblil pacTBOp, KOTOPBII OKpaIlMBAeT CUHUI JIakMyc B KpacHbIi 11BeT. Korna
[Ileene 1oOaBUi K ’TOMY pacTBOPY U3BECTKOBYIO BOAY, IOIYUHII O€JIbIi 0CaJJOK, OYEHb MTOXO0XKHH 110
CBOWCTBaM Ha 0CaJIoK, BeleseHHbIN Burnebom. Kakoe BemectBo oOHapy»xmiu Burie6 u Llleene?

3agaua24. KAHTHXJIOP»

ITocne orbenuBanus Tpedyercs obs3arenbHas 00padoTKa TKaHU Ul ylaJeHUs XJIopa, MHaue
€€ BOJIOKHA MOTEePSAI0T NPOUYHOCTh. Kakue BemecTBa MOKHO HCIIOJIb30BATh KaK «aHTUXJIOP»?

3agaua 25.B peakmnuio, TepMoxuMHueckoe ypaBHeHue kotopoit S + Oz = SOz + 297 x/Ix,
BCTyIuia cepa maccoil 1 . KonuuecTBo TemIoThl, BbIASIUBIIEECS IIPU ITOM, PABHO:

A) 9,28 x]Ix; b) 74,25 x]Ix; B) 29,7 xJ{x.

3amaua 26.YkaxuTe coiib, BOIHBIN PaCTBOP KOTOPOH MMEET IIEIOUYHYIO CPEy:

A) cynbdar kanus; b) xnmopun amomunusi; B) kapOoHar kKaiusl.

3agauya 27.0npenenure Ha3BaHHWE BELIECTBA, IIaBHAs LIENb KOTOPOTO COCTOUT U3 YETHIPEX
aTOMOB YIVIEPO/A, COEPXKUT KapOOKCHIIbHYIO IPYIIYy U OJHY JBOHHYIO CBSI3b, a TAKXKE pajuKaibl
METHJI U 3TUJL:

A) 3-meTmi-3-3Tun0yTeH-3-0Bast KHCIIO0Ta;

b) 3-metnn-2-3tundyren-3-oBast KHCIIOTA;

B) 2-metnn-3-3tunbyreH-3-oBasi KUCIIOT.

3agaua 28. Marauii koaumuecTBoM BemiecTBal,5 Monb coxmm B Kuciopoxae. Onpenenure
Maccy MOJYyYEeHHOTO OKCHJIa MAarHus., yKa)KUTe TUI PEaKIHH.

3agaya 29. Hanummre ypaBHEHHMS peakUuid MEXIy aJllOMUHHUEM U CIEAYIOLUMU
BEIECTBAMH: ) XJIOPOM; O)KHCIOPOAOM; B)CEpOM(IBYXBaJICHTHA); I')I0OM OJIHOBAJICHTEH.

3apgaua 30. Kakue TUIIBI XMMUYECKOM CBS3M CYIIECTBYIOT B CIEAYIOIIMX BemiecTBax: a)Lil,
N2, BaCl,,CHa.

3agaya 31. Kakoif BeICHIMI OKCHJ M THAPOKCHZ O0pa3zyeT XHWMHYECKHUH SIIEMEHT C
nopsAKoBbIM HoMepoM 327 Kakue cBoiicTBa OyAyT NPOSBISITH 3T COSAUHEHUS?

3agaya 32.C KakUMU M3 TEPEUUCICHHBIX HIDKE ODJIEMEHTOB TIepMaHUM OylneT HMeTh
HanOoJIbIIIee CXOJICTBO, & C KAKWUM HaWMEHbIIEE: KaJMHUM, radHMA, CBHHEII.

3apaua 33. Cxema peakiun: CuClz+ KOH — Cu(OH)2+ KCI, paccraBbre k03¢ UIIMEHTHI
U YKQKUTE TUIl peaKluu



3apgaua 34. Paccumtaiite 00bEM BOIOPOAA, M3MEPEHHBIH MPHU HOPMAIBHBIX YCIOBUSX,
KOTOPBIA MOXKET 00pa30BaThCs MPU PACTBOPEHUHU B CONsTHOM Kuciore 10,8t amoMuHmMs.

3agaua 35. Ilpm HarpeBaHuu HUTpara HaTpus oOpazoBajics Kuciopon o0bémom 280
MiI(HOpManbHbIe yeioBusl) Kakas Macca conmu noaBepriiach pa3ioKeHHIO?

3agauya 36. Kakue u3 nepeumcieHHbIX coneid OynyT moxaBeprarbcs ruaponusy: a) KBr,
06)KNO3 B)NarS. Hanmmure ypaBHEHUS.

3agaua 37. Cpenu npeaioKeHHBIX POPMYIT BEIIECTB, PACIIONIOKEHHBIX B IPOHYMEPOBAHHBIX
suerikax, BeioepuTe GopMyibl: A) Kucion coiu; b) kuciaorHoro okcua; B) nerydero BomopogHoro
COCIMHEHUSI.

b E 2 3
CrOg NaH CrO,Cl,
4 5 6
NH,CI NH4 CcO
y 4 8 9
K[AI(OH),] HIO, Ca(H,PO,),

3agaua 38. Cpenu npeayioskeHHBIX GOPMYIT U Ha3BaHUH BEIIECTB, PACIIOIOKEHHBIX B
NPOHYMEPOBAHHBIX siueiikax, BBIOCpUTE (HOPMYITY UM HA3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBopuMOMY OcHOBaHUt0, b) kucinou conu, B) HeconeoOpaszyromiemMy OKCUTY.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THOAPOKCHI 5 6
CH, co
JIHATHA
7 8 9
Cr(OH), Mg,N, ZnO

3agauya 39. CocraBuTh ypaBHEHHs peaKLMl Ipu

IMOMOIIKU KOTOPBIX MOXHO OCYIICCTBUTH

npespanieaus: Ca—CaO—Ca(OH), —Ca(NO3)2
3agauya 40. CocTaBuUTh ypaBHEHHUs pEaKUMH NIpU MOMOIIM KOTOPHIX MOXHO OCYILECTBUTH
npesparterust: NaO— NaOH —Cu(OH)>—Cu(SOa)
3anauya 41. B aByx npoOupkax HaxomsATCsl paCTBOPHI THAPOKCHIOB Kalus M Kaiblys. Hamummre
YpaBHEHMsI peaKIHii, IPU MOMOIIH KOTOPBIX MOYKHO Pa3IMUUTh 3TH PACTBOPBI.
3agaua 42.B nByx mnpoOupkax HaJUTBl PACTBOPHI CEPHOM KHCIOTHI M cyiab(dara HaTpus
[Tpeanoxure aBa criocoda Mpu MOMOIIM KOTOPBIX MOXKHO Pa3iIMYUTh 3TH PacTBOPHI.
3agaua 43. [logdepuTe K TEKCTY NPAaBUJIbHbIN TEPMHUH OINpe/le/eHUs MOHATHS:
a).- BEIL[ECTBA, OJIMHAKOBBIE 10 COCTABY, HO Pa3HbIE [0 CTPOEHUIO.
0) .- OTO psIl COEMUHEHNH, CXOIHBIX IO CBOEMY CTPOCHHIO M XMMHUYECKHM CBOWMCTBaM,
KOTOpBI€ OTJIMYAIOTCS APYT OT ApYra 1o COCTaBY MOJIEKYNI HA OJJHY WJIM HECKOJIBbKO TPy
CH2.
B) - 3TO M30MEPHI, OTIMYAIOIINECS TOPSIKOM COEAMHEHHS aTOMOB.
I.. IPEJICTABISIET COOON COBOKYMHOCTh HECUCTEMATHYECKUX MCTOPUIECKH CIIOKHBIIUXCS
Ha3BaHUH OPraHNYEeCKUX COCIUHEHHH.
I)..- 9TO SIBJICHHE CYIICCTBOBAHHSI BEUIECTB, MMEIONINX OJMHAKOBBIN Ka4eCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, HO Pa3IMYHOE CTPOCHUE U pa3Hble CBOICTRA.
3anaua 44. Hannmmre cTpyKkTypHbIe (OpMYJibl COCAUHEHUI M0 UX HA3BAHUSIM:
a) 2,5-TMMeTHIITeKCeH-3;
0) 2-MOHOMETHII-3,5-TUTPOTTAITHOHAH;
B) 2,5 - IUMETHUII - 3-HUTPOTE€KCaH;
r) 2,3-AUXJIOpTreKcaHoBasi KUCIIOTa;
1) 2 - aMUHOOYTaH.
3agaua 45. 3anonHuTe TA0AMILY



Nzomepus

N3omepus N3omepus
Me:xkiaccoBas MOJIOKEHUS o
BemectBo T'omonor | yrmepoaHoro . (YHKIIMOHATILHOM
HU30MEPUS KpaTHOMU
CKeJeTa TPYIIIBI
CBSI3U
Ilentan
I'excen-2
byranon-1

3agaua 45. Kak pa3inuuth KpaxmMallbHbIHN Kiielictep u muuepud? Hanumure ypaBHeHUs peakiuii?
3amaya 46. Kak onbITHBIM MYTEM pa3IMyUTh caxapo3y U Itoko3y? Hanuimre ypaBHEHUS peaKIuid.
3agauya 47. CocTaBUTh YpaBHEHUsI p€aKLUK IPU TOMOIIHM KOTOPBIX MOYKHO OCYILIECTBUTH
IpEeBpalleHHs: METaH— alleTHJIEH— dTaHallb —3TaHOJI —OpOMAITaH —)3TUJIEH —)3TaHOJI—
ATaHaJIb.

3anaua 48. OcyiecTBUTh NPEBPAILCHUS: alleTaT Kajausi — 3TaH — X — 3TaHOJ] — JUATUIIOBBIN
a¢up. Hazpars BemectBo X.

3agaua49. CxopocTh xummdeckoil peakuuu npu 20°C pasaa 1 Monb/n . BerauciuTe cKopocTh 3Toi
peaxiuu mpu 60°C, eciu TemMmeparypHbli kodGQuIMenT paseH 3.

3agaua 50. Kak Hajo U3MEHUTH KOHIICHTPAIIMU BEIIECTB, JaBICHUE U TEMIIEpaTypy rOMOTeHHOM
cuctembl PCls«> PCI3+Cl; -129 xJIx.

3agaua 51.Bo MHOrHE COBpeMEHHbBIE CTUPAJIbHBIE TOPOILIKH J00aBIAIOT O€3BOAHBIN CylIb(ar HaTPHs
JUISL COXPAaHEHUS CBIMY4YeCTH 3a CYET KAKOro Ipoliecca 3Ta COJb NPEJOTBpAIlaeT CIEKUBAEMOCTh
MOPOIIIKOB?

3agaua 52.Yto0bI ceMeHa C/X KYIBTYp XOpPOIIO COXPAaHSUIUCh OHU JOJDKHBI UMETh BIOKHOCTH HE
6onee 15 %. BpicymuTh cemMeHa He BCeraa MpoOCTO, TaK KaK HarpeBaHHE MPUBOJUT K IMOTEpe
BCXOKEeCTH. [l03TOMYy NTPUMEHSIOT XUMHYECKYIO CYIIKY: CMEIIMBAIOT CEMEHa C OE3BOAHBIM
cynbdaroM HaTpus. DTa COJlb JIETKO 00pa3yeT OueHb MPOYHBIN KPUCTAIUIOTHAPAT, MOATOMY IMPH
CMEIIMBAaHUU €€ C BJIWKHBIMU CEMEHAMH OHa OTHHUMAaeT OT HHUX BOAY U CBS3BIBACT €€ B
kpuctamoruapar NaS0410H,0. PaccuutaiiTe, CKOJIBKO HYKHO cyiabdara HaTpus s
BBICYIIMBaHMS 10 KT CEMsIH, UMEIOIINX BIAXKHOCTh 25%, 10 KOHAUIIMOHHON BiIakHOCTH 15%




