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1. IOACHUTEJIBHASA 3AIIMCKA

1.1 ObaacTh NpMMeHeHHUs! IPOrPaMMbl

Pabouas mnporpamma ydeOHoro mnpeamera OOIL12 «Xumus»

ABIACTCA YaCTbIO

00pa3oBaTenbHON IPOrpaMMbl MOATOTOBKH CIIEHUAIUCTOB CPEJHErO 3BEHA, pa3padOTaHHON B

cootrBercTBUU ¢ PI'OC CIIO no cnenunanbHoctu 38.02.08 Toprosoe aerno.

1.2. MecTo npeaMera B CTPYKTYpe IPOrPaMMBbI IOJATOTOBKH CIIENMAJNCTOB CPeIHero

3BeHA
Vyeonsiii npenmer OOIL12  «Xumus», wuzyyaercs

0a30BOM ypOBHe B

0011e00pa3oBaTeIbHOM IUKJIC y4eOHOTO MIaHa OCHOBHOM MpodeccrnoHanbHON 00pa3oBaTeIbHON

nporpammsl crienuanbHoctu 38.02.08 Toprosoe aeno.

B nmpenmere OOII.12 «Xumus» B Ka4eCTBE OCHOBHOTO MOAX0/1a K MPpoheCCHOHATU3AIHI

p€ain30BaH IMOAXO0A Ha OCHOBEC BbIACIICHUSA IIPUKIIAJHOIO MOAYJIA «HCCJ’IGI{OB&HI/IC 1 XUMHYCCKUH

aHaju3 o0beKTOB TeXHOChephl / Ouochepb». B mpukiiagnoM Moaysie oTpaarTcsi 0COOEHHOCTH

NPUMEHEHHUS XUMHYECKMX 3HAHWW, yMEHUW, HABBIKOB B Oyaymied mnpodeccuoHaNbHOMI

JACATCIIBHOCTHU 06y11a101111/1xcsl. ConepxcaHI/Ie JaHHOTO MOAYJIsL OINpCACIICHO C  YUYCTOM

CHEUAIbHOCTU 00Y4arOIINXCSL.
1.3 O0bemM yuyeOHOro mpeaMeTa U BUAbI y4eOHOIi padoThI

Bup yyeOHol paboThI

O0BbeM yacoB

O0bem 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeMeTa 78
B TOM YHCJIE:

OCHOBHOE coJlep:KaHNe: 66
B TOM YHCJIE!

- TEOPETUYECKOE O0yUYCHHE 36
- IPAKTUYECKHUE 3aHATHUS 30
IIpodeccuonanbHO-OpHEHTUPOBAHHOE collepkaHue (cofepKaHue 12
NPHUKJIATHOTO MOYJIsT)

B TOM YHCJIE:

- TEOpETUYECKOEe 00yueHHe 4
- IPAKTUYECKHUE 3aHATHUS 8

IIpomexyTounasi arrecranus (1 gepeHINPOBAHHBIN 3a4eT)




2 IINTAHUPYEMBIE PE3VYJ/IBTATbI
B pesynabrare wusydeHus TpeaMeTra y OOYYArOMIMXCA JODKHBI OBITH  C(OPMUPOBAHBI
JMYHOCTHBIE, METANIPEMETHBIE U IPEIMETHBIC PE3YJIbTATHI.
JInuHOCTHBIE pe3y/IbTaThl
JInyHOCTHBIE  PE3YJAbTAaThl  OCBOCHHMS ~ OCHOBHOH  00pa3oBaTelbHOW  MPOrpamMMbl
0o0y4arolMMHCA OTPaXatoT TOTOBHOCTb M CHOCOOHOCTh OOYYaroLIUXCS PYKOBOJCTBOBATbCS
c(hOpMUPOBAHHON BHYTPCHHEW MO3UIUEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIUH,
HO3UTHUBHBIX BHYTPEHHUX YOSKJEHUH, COOTBETCTBYIOIIUX TPAAULIMOHHBIM LIEHHOCTAM POCCUHCKOTIO
oOuiecTBa, paclIMpEeHUe KU3HEHHOTO OIbITa U OIbITa JEATEIBHOCTH B IPOILECCE peau3aluu
OCHOBHBIX HaIIPABJICHUI BOCIIUTATEIILHOMN EATENbHOCTH, 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 00s3aHHOCTEH, yBaXKCHUE 3aKOHA U ITPABOIIOPSIIKA;
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, IPOLIOE M HACTOALIEE MHOTOHAIIMOHAIBHOIO Hapona Poceun;
— IICHHOCTHOE OTHOILIEHHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY M MPUPOAHOMY
HacJIEIUI0, MaMATHHUKAM, TpaguuusM HaponoB Poccum, nocrmwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
AYXOBHO-HPABCTBCHHOI'0 BOCIHUTAHHUSA:
— 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 LIECHHOCTH;
— OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOIO OYy/yILEro;
ICTETHYECKOr0 BOCIIUTAHUS:
— JCTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUAsi 3CTETUKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOpYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;
— TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIJIEHHE MPOSIBIISATH Ka4eCTBa
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 LIEHHOCTU MacTepCTBa, TPYAOI00uE;
— TOTOBHOCTb K aKTMBHOH JIEATENBHOCTU TEXHOJIOTUYECKON U COLMAIBHOW HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUILIMHMPOBATh, IUIAHUPOBAaTb M  CAMOCTOSTEIBHO  BBIMOJHATH  TaKyHO
JESATEIIBHOCTD;
— HMHTepec K pa3iuyHbIM cdepaM MpodeccuoHaNbHON NeATENbHOCTH, YMEHHME COBEpILIAaTh
OCO3HaHHBIN BBIOOD OyAyliel npodeccun U pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI,
— TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUI0 U CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEH
KU3HU;
IKO0JIOTMYeCKOIr0 BOCIIMTAHUS:
— c(OpPMUPOBAHHOCTH IKOJIOTMYECKOM  KYIbTYphl, ITOHMMAaHHE BIMSIHUSA COLHUAIBHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHWE NPUPOJHOW M COLMAIBHOW CpEeabl, OCO3HAHME
[7100aJIbHOTO XapaKkTepa 3KOJIOTHUYECKUX MPOoOIIeM;
— AKTHBHOE HENPHUATHE JEHCTBHM, IPUHOCAIIUX BPEI OKPYXKarOLIEH Cpele;
— yMeHue IIPOrHO3MPOBATh HeOIaronpusTHbIC 9KOJIOTHYECKHE MIOCJIEACTBUS
MIPEANPUHAMAEMBIX IEUCTBUH, IPEJOTBPALLATh UX;



— OCO3HAaHHE IIEHHOCTU HAayYHOW JESATENIbHOCTH, FOTOBHOCTH OCYILECTBIATH IPOEKTHYIO U

UCCIIEI0BATENIbCKYIO JIETEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

YuureiBas crenupuky npeamera QOII 12 Xumus, THYHOCTHBIE PE3YIBTAThl B POTPaMMe

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 OOpalieHMM C XHMHUYECKUMHU BEUIECTBAMH, MaTepUallaMU H
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  WICTIONB30BaTh JIOCTMIKEHUST COBPEMEHHOW XHWMHYECKOH HAayKH |
XUMHYECKUX TEXHOJOTMHA Il TOBBIIEHUS COOCTBEHHOTO MHTEIJICKTYaJbHOTO pa3BUTUS B
BbIOpPaHHON PO(ECCUOHAIBHON JESITENbHOCTH;

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

JIP0S-chopMHUpOBaHHOCTh 3KOJIOTUYECKOM KYJIBTYpbl, TOHHMAHUE BIUSHUS COLHUAIBHO-
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 UNTATENILCKOM KYIBTYPBI KaK CPEICTBA B3aUMOJECHCTBUS
MEXY JIIOAbMHU U MIO3HAHUS MUDA;

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

Hns hopmuposanus nuunocmuvix pe3ynbmamos y ooyuaiowuxcs gopmupyromes 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;

— JKeJlaHHe OCO3HaBaTh CBOM TPYAHOCTH U CTPEMHUTHCS K UX MPEOJIOJICHHUIO;

— 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;

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

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

— 3HaTh OCHOBBI 9KOJOTMYECKOH KYIbTYphl: IPUHATHE 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 ciedyiouux 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 JIOTHYECKHUe AelicTBHUS:



—CaMOCTOATENbHO (OPMYIHPOBATh W aKTyalIM3HpOBaTh MpoOieMy, paccMarpuBarh &
BCECTOPOHHE;
—yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK MJIM OCHOBAHMSA [ CPABHEHUS, KIaCCU(PUKAIINN U
0000111eHM;
—ONPENEIATh LENH AeATEIbHOCTH, 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 IeliCTBHSA:
—BJaJIeTh HaBbIKAMU Y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHON JAEATEIbHOCTH, HABBIKAMH
pasperieHus npodiem;
—CII0COOHOCTb ¥ TOTOBHOCTh K CAMOCTOATEIbHOMY IIOUCKY METOOB PELIEHMS IPAKTUYECKUX
3aJa4, IPUMEHEHUIO PA3JINYHBIX METOIOB IIO3HAHMS,
—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 HAayYHOH TEpMHHOJIOTHEH,
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;
—OCYILIECTBJIATh LI€JICHANPABICHHbI MOUCK 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 UJIEHU, IIPEUIaraTb OPUTMHAJIBHBIE ITOAXO/bI U PEIICHNUS;
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(DPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEILIEHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 C COOIIO/IeHHEM TpeOOoBaHUN
HPrOHOMMKH, TEXHUKH 0€30I1aCHOCTHU, TUTHEHBI, pECypCOCOepEeKEHNs, IPABOBBIX U 3TUYECKUX
HOPM, HOPM MH(OPMALIMOHHOM 6€30MacHOCTH;
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 Pa3UYHBIMH CIIOCOOaMU OOIIEHUS 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 HHTEPECOB 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 pe3ynbTaTbl COBMECTHON pabOThI;
—OIIEHHUBAaTh Ka4eCTBO CBOET0 BKJIAJla M KAXJ0TO YYaCTHUKA KOMAH/bl B OOIIMIA pe3ynbTar mo
pa3paboTaHHBIM KPUTEPUSIM;



—IpeAjJaratb HOBBIE IIPOEKTHI, OLICHWBATh MJIEU C MO3ULIMM HOBHU3HBI, OPUTHMHAJIBHOCTH,

MPAKTUYECKON 3HAUUMOCTH;

—OCYILIECTBIIATD [IO3UTUBHOE CTPATErMYECKOE ITOBEACHUE B PA3JINYHBIX CUTYaLUsIX, [IPOSBIATh

TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryJIsTUBHBIMH AeHCTBUSIMU:
CaMOOPIaHM3AIUA:

—CaMOCTOATEIILHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIIHOCTD, BBISABISATH MPOOIEMBI,

CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHbIE 3aJadyd B 0Opa30BATENbHOW JEATENBHOCTU H

YKU3HEHHBIX CUTYaLMsIX;

—JlaBaThb OLICHKY HOBBIM CHUTYallUsIM;

—pacumpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEIIOYTECHHH;

—cnoco0cTBOBATh (DOPMUPOBAHUIO U IIPOSIBICHUIO LIMPOKOM SPYIMIMHM B pa3HbIX 001acTIX

3HaHWUM, TOCTOSIHHO NOBBILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIM YPOBEHB;
CAMOKOHTPOJIb:

—JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh

COOTBETCTBHUE PE3Y/IbTATOB LIEISM;

—BJIaIETh HaBbIKAMM IIO3HABATEIbHOU pe(IEKCUN KaK OCO3HAHMS COBEpLIAEMbIX JEHCTBUHN U

MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBaHMI;

—YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;
IMOIHOHAJIBHBIN HHTEJVICKT, IPEANoJIaralmmui ¢c(opMHPOBAHHOCTD !

—CaMOCO3HaHMsI, BKIIFOYAIOUIETO CIHOCOOHOCTh MOHMMATh CBOE SMOLMOHAJIBHOE COCTOSIHUE,

BUJICTh HAlpaBJICHUs Pa3BUTHs COOCTBEHHOIH SMOLIMOHAIBLHOM CQephl, ObITh YBEpEHHBIM B

cebe;

—CaMOpETYIIMPOBAHMSI, BKJIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE NIPUHUMATh OTBETCTBEHHOCTH

3a CBOE IMOBEIEHHE, CIIOCOOHOCTh AaJaNnTUPOBAThCS K HOMOIUOHAIBHBIM H3MEHECHUSM H

HPOSIBIISATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

—BHYTPEHHEW MOTHMBALlMY, BKIIOYAIOLIEH CTPEMJICHHE K JOCTH)KCHMIO LIEIIM U YCIEXY,

ONTUMH3M, UHULIMATUBHOCTb, YMEHUE IEHCTBOBATH, UCXOZS U3 CBOUX BO3MO)KHOCTEM;

—OHMIIaTHH, BKIIOYAIONICH CHOCOOHOCTh IOHMMATh SMOLMOHAJIBHOE COCTOSHUE JPYTUX,

YUUTBIBAaTh €r0 MpPHU OCYIIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO U

CONEPEKNBAHNIO;

NPHUHATHE ce0sl U APYTUX JIIOAei:

—IMpUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

—IIPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOAEH IIPU aHAIU3€E PE3yIbTaTOB EATENbHOCTH;

—IpU3HABaTh CBOE MPaBO U MPABO IPYIUX JIIOJEH Ha OIINOKY;

—pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3HIIMHU IPYTOro YeJIOBeKa.

Yyumeiean cneyuguxy npeomema QOOII 12 Xumus, memanpeomemmuvle pe3yibmamvl 6
npozpamme KOHKPEmu3uposamvl Kax.

MPO1-ymenue  caMoCTOATENbHO  (OpPMYIMpOBaTH UM aKTyaJIM3UpoOBaTb  MpodiIemy,
paccMarpuBarh €€ BCECTOPOHHE, ONPEAEIATD LEIU AeATEIBHOCTH, 3a/1aBaTh IIapaMeTPbl U KPUTEPUU
UX JIOCTHJKEHHUS, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH NOCIIEICTBUMN NEATEIbHOCTH;

MPO02-B1aneTs HaBBIKAMH y4eOHO-UCCIICOBATEIIbCKOM W TPOCKTHOW JIEATEIHHOCTH,
HaBBIKaMU pa3peleHus mpooiem;

MPO03-ciocoGHOCT ¥ TOTOBHOCTH K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pELICHHS
IIPAKTUYECKUX 33]a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJ0OB IT03HAHUS;

MP04-BnaseTs BUIaMu JEATEIBHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS, €r0 MHTEpIpETaIuH,
npeoOpa3oBaHUIO M NMPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYallUsiX, B TOM YHCJE MPH CO3AAHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

MPO05-ymeHrne MepeHOCHTh 3HAaHUS B TIO3HABATElIbHYID M MPAKTHYECKYIO0 00JacTé
JKU3HEEeSATeIbHOCTH; HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX o0nacTei;



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

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

MPO08-pnaseTs HaBbIKAMU MOJIyd4eHHs] HHGOpPMALMU U3 MCTOYHMKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISATh MMOUCK, aHAJIHM3, CHCTEMATH3AIMI0 U UHTEPIPETAIHIO HHPOPMAIIH
pas3InYHbIX BUAOB U (POPM IpEACTaBICHUS.

MP09-BnasieTs pa3aMuHBIMU CIIOCOOAMH OOLICHUS U B3aUMOJACHCTBHS, apryMEHTHPOBAHHO
BECTH JMAJIOT, yMETh CMAryaTbh KOH(UIMKTHBIE CUTYalMM, Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO
TOYKY 3pEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MP10-nioHMMAaTh U UCTIONB30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUIyaJIbHON PabOTHI;

MP11-BpIONpaTh TEMAaTHKy ¥ METO/bI COBMECTHBIX IEHCTBUN C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEM KaXJOIO0 WICHAa KOJUICKTHBA, IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH,
OPraHU30BbIBATh U KOOPAWHUPOBATH JEUCTBUA MO €€ ITOCTHKEHUIO: COCTABIIATH IUIAH JCUCTBUU,
pacrpenensaTh pojy ¢ y4éTOM MHEHHH y4aCTHUKOB, 0OCYKJaTh Pe3yabTaTbl COBMECTHON 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, IPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITH HHUIIMATHBHBIM.

MP13-caMOCTOATENBHO OCYIIECTBIIATH IO3HABATEIbHYIO J€SITEIbHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (HOPMYIUpPOBaTH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOMN NEATEIBHOCTH U AKU3HEHHBIX
CUTYaLlUsAX, CAMOCTOSATEIBHO COCTABIIATH IJIaH PELLICHUS TPOOJIEMBI C Y4ETOM UMEIOLIHUXCSI 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 CUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
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 APYIMX, YYUTHIBaTh €ro IHpu
OCYIIECTBJIIEHUN KOMMYHMKAIIMH, CHOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

—MP18 — cnocobHOCTh mpUHUMATH ce0sl, TOHUMAas CBOM HEAOCTAaTKM M JOCTOMHCTBA, MPUHUMATh
MOTHBBI U apryMEHTBI JPYTUX JIOEH MPH aHaJINW3€ Pe3yJabTaroB AESTeNbHOCTH, MPU3HABATh CBOE
IpaBoO M IpaBO JAPYIUMX JIIOAEH Ha OIIMOKH, pa3BUBAaTh CHOCOOHOCTH MOHHMMAaTh MHUpP C MO3ULUHU
JIPYroro 4eyoBeka.

Hna popmuposanus smux pezyromamos y ooyuarowuxcs popmupyromes YVII:
PerynsatusHbie

—CHOCOOHOCTb ONpEeAeNsATh M (OPMYIHPOBaTh LEIM M 33a/Jaud AEATENbHOCTH (KOHEUHBIH

pe3yabTar), aHaIM3UpPOBaTh YCIOBUS U Pa3InYHbIe 3PPEKTUBHBIE MYTH UX JTOCTHKECHHUS;

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

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

COOTBETCTBHE 3aIlJIAHUPOBAHHOMY PE3YJbTaTy U IUIaHY; BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI;

—CIIOCOOHOCTh OCO3HaBaTh U OLIEHHWBAaTh COAEpPKAHME U PE3yIbTaTbl BBIIOJHEHUS

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

pe3yabTaTaMu U CcrHocobdamMH AOCTHKEHMs JPYTUX; aHaJIU3UpOBaTh IOJYUYEHHBIH OMNBIT 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 ABJICHUI;
- OCYUIIECTBIIATH CPaBHEHHUE, CEPHAIINIO U KJIaCCU(PUKAIINIO, CAMOCTOATEIHLHO BHIOMpast
OCHOBAHHUSA M KPUTEPHH JJIS YKa3aHHBIX JIOTHYECKHUX ONEePAIHii; CTPOUTH KJIACCH(PHUKALINIO Ha
OCHOBE JMXOTOMUYECKOTO JieJIeHus (Ha OCHOBE OTPULIaHUA);



- CTPOUTH JIOTMYECKOE PACCYKICHHE, BKJIIOUYAIOLIEE YCTAaHOBJICHHUE IPUYMHHO-
CIICICTBEHHEBIX CBSI3CH;
- CO3/1aBaTh CXEMAaTUYECKHE MOJEIU C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00beKTa.
- COCTABJIATh TE3UCHI, Pa3JIMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);
- npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJHOTO BUJA B APYTO# (TaOIUILy B TEKCT H 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 CO3/1aBaTb 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;

COTPYIHUYAThH C OAHOTPYIITHUKAMH U MIE€Aarorom.

—CHOCOOHOCTh BOCHPUHUMATh MH(OPMAIMIO B Pa3IMYHBIX PENPE3CHTATHBHBIX CHUCTEMAX,

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

MOJTY4aTh HEOOXOIUMYIO HH(OPMALIUIO PA3TMYHBIMU CIIOCO0AMH M M3 PA3JIUNIHBIX HCTOUHUKOB;

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 HEOPTAHUYECKUX BEILIECTB;

—CTPOEHUE U CBOWCTBA OPraHUYECKUX BEILIECTB;

—KUHETHUYECKHUE U TePMOJUHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIIHiA;

—pacTBOPBL;

—XUMHUS B OBITY ¥ IPOU3BOJICTBEHHON JESITEILHOCTH YEIOBEKA.

Pacuérnbie 3aauu 10 XUMUHM JIETISAT HA TUIIBI, & KaXKbI TUI HA TTOATHIL.

Tun 1. Beruucnenue no XumMuueckum hopmysnam.

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/1auy Ha HaOJozieHre; 0) 3a7ja4yl  Ha MOJy4YeHHE BEIIECTB; B) 33/1a4ul Ha IPOBEJACHHUE XapaKTEPHBIX
peaxiuii; T) 3aja4u Ha pacrio3HaBaHKE BEIIECTB; /) 3a]]a4i Ha KOHCTPYHPOBAaHKE MIPHUOOPOB.
IIpenmeTHbIe pe3yabTaThl

ITo yueOnomy npeamery OOIL 12 Xumua (6a306viii ypoeenv) TpeOOBaHUS K MPEAMETHBIM
pe3yabTataM OCBOEHHUs 6a30BOro Kypca MH()OPMATHKU J0JKHBI OTPaXarh:

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

IIP602-BnaseHrie CUCTEMOM XUMHUYECKUX 3HAHWM, KOTOpas BKIFOYAET: OCHOBOIOJIArAOIINE
MOHATUS(XUMHUECKUN 3JIEMEHT, aToM, 3JICKTpOHHAas o00oJiouka aroma, s-, P-, -O-3IeKTpoHHBIC
opOUTaIM aTOMOB, HOH, MOJIEKYIa, BaJ€HTHOCTh, 3JEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIIEHUS,
XUMHUYECKass CBsI3b, MOJb, MOJSpHas Macca, MOJSPHBIH OO0BbEM, VYINIEPOAHBINA  CKEJNeT,



(byHKIIMOHANBHAS TPYIIa, paguKall, U30MEpHUs, TOMOJOTHUECKUNA PsiJl, TOMOJIOTH, YITIEBOIOPOIHI,
KHCJIOPOJI- ¥ a30TCOAEpKALIUE COCAUHEHUS, OMOJIOTUYECKH aKTUBHBIE BELECTBA(YIIIEBObI, )KUPBI,
0enku), MOHOMEp, IOJIIUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTaJUIN4YecKas peléTKa, TUIbl XMMHYECKUX PEAKIMHA (OKHCIUTEIbHO -BOCCTAHOBUTEIBHBIE,
9K30- U SHAOTEPMHUUYECKUE , PEAKIUU MOHHOTO OOMEHA), pacTBOP, JIEKTPOIHUTHI, HEAIEKTPOIIUTHI,
IEKTOPOJIMTUYECKAS AUCCOLUALINS, OKHCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW peakluu
XMMHYECKOE PABHOBECUE), TEOPUU M 3AKOHBI(TEOpUS XHUMHUYECKOTO CTPOEHMSI OpraHU4YeCKUX
BemecTB A, M, bytiepoBa, Teopus 3IEKTPOJIMTHYECKON JrUCcCoUMaluu, nepuogudeckuit 3akon .M.
MenpeneeB, 3aKOH COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH,
(akTONIOrNYEeCKHE CBEAECHUS O CBOWMCTBAX, COCTaBe, IOJYyYEHHMs U OE30IaCHOM 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 ONMCAHMM CTPOCHHUS U CBOMCTB HEOPraHWYECKUX H
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 IPUKIAJHONM XUMHM W TPUBHAJIbHBIE HAa3BaHUSA BAKHEHIIMX
BELIECTB(3TUJIEH, alleTHIIEH, NIMLEPUH, (eHO, (hopMabAeru, yKCycHasi KUI0Ta, [NIMIUH, yrapHbII
ras, ylIeKMcibli ra3, aMMHaK, Tal€HHas U3BECTh, HEralEHHas U3BECTb, IUThEBAs CoJa U JPYrux),
COCTaBJIATH (POPMYJIBI HEOTAHUYECKUX M OPTaHUYECKUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKIIHH,
OOBSICHAT UX CMBICH; IOATBEPXKIATh XapaKTEpHbIE XMMHYECKHE CBOMICTBA BELIECTB
COOTBETCTBYIOLUIMMH 3KCIIEPUMEHTAMHU U 3aIIUCAMU YPaBHEHUI peaKIInii;

ITP00S-ymeHue ycraHaBiauBaTb IMPUHAUIEKHOCTb  M3YYCHHBIX  HEOPraHMYECKHX U
OpraHMYECKHUX BEILECTB K ONpelelIEHHbIM KJlaccaM M IpyIIaM COECIUHEHHUI XapaKTepu30BaTh UX
COCTaB U BaKHEHIIME CBOWCTBA; ONpPENENATh BUJbl XUMHUECKUX CBs3€H (KOBaJeHTHas, MOHHas,
MeTaJJIN4YeCKasi, BOJAOPOAHAs)), TUIIbl KPUCTAJUIMYECKUX PEMIETOK BEIIECTB; KiIacCU(UIMPOBATh
XUMHUYECKHE PEaKLnN;

I1P006-B1aieHuEe OCHOBHBIMH METOJAMU HAy4YHOI'O I103HAHUS BEIIECTB U XHUMUYECKUX
sBJIeHUN(HaOI0IeHUEe, U3MEPEHUE, FIKCIIEPUMEHT, MOJIEIUPOBAaHUE);

ITP607-ymeHne MpoBOAUTH pacu€Thl IO XUMUYECKUM (OopMysaM U YpaBHEHUSIM XUMUYECKUX
pEeaKIMii C UCTIONB30BaHUEM (PU3MUECKUX BEIMYMH XapaKTEePU3YIOIUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: Macchl, 00bEMa(HOpPMAJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIECTBA; HCIIOIb30BATh
CHUCTEMHbBIE XMMHYECKHE 3HAHUS JUISl IIPUHATUS PEIIECHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

I1P608-ymeHnue 1u1aHUpOBaTh W BBIIOJHATH XHUMHMYECKUIH HKCIIEPUMEHT (TpeBpallieHus
OpraHMYECKMX BEIIECTB IPU HATPEBAHUM, INOITYYEHHME OTHJIEHA M H3Y4YEHHE €ro CBOMCTB,
KAQueCTBEHHbIE PEaKIMM Ha ajbJerujbl, Kpaxmal, YKCYCHYIO KHUCIIOTY; J€HaTypauus OelKoB Ipu
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 AKCIHEepUMEHTalbHbIE 3a7auyd 1o Temam «Metamnel» U « Hemeramne») B
COOTBETCTBHH C IPaBUJIaMU TEXHUKHN 0€30MaCHOCTH ITPH 0OpaIlleHUH , BELIECTBAMU U J1a00paTOPHBIM
o0opyaOBaHUEM; MPEICTaBIATh pPE3YJAbTaTbl XHMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu
YpaBHEHMI COOTBETCTBYIOLIMX peakUuil 1 (JOpMyIUpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YNIbTaTOB;

ITP609-ymeHnue aHanM3UpoOBaTh XUMUYECKYI0 HHGOpMAIUIO, 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 LIENISAX COXPAHEHUsS CBOETO 3/I0POBbs U OKpPYXKaIOLIEH Cpebl; YUUThIBATh
OMACHOCTh BO3JEHCTBUS Ha JKHUBbIE OpPraHU3MbI OINpEeAENEHHBIX BELIECTB, MOHUMAsl CMBICI
MOKa3aTesIsl IPEAEIbHOM 10IyCTUMOM KOHIIEHTpaIuy;

[1P611-ymenre MpUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIESCTB U
XUMHUYECKUX SBJICHUHN 151 00y4aromuXCsi C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI;



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



3 TEMATUYECKOE IIVTAHUPOBAHUE U COAEPKXAHUE YYEBHOI'O ITPEIMETA

Konbl
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 XUMHUYECKUX BxoaHo# KOHTPOJIb 1 JIPO2
JIEMEHTOB U IIpUpoaa Jlekuus Nel. CoBpemeHHast MoJenb cTpoeHus: aroMa. CUMBOIMUYECKUM S3bIK XUMHUHU. JIPO4
XUMHYECKOUN CBA3U XUMUYECKUH DIEMEHT. ONeKTpoHHas KoHdurypamusi aroma. Knaccudukanus MPO3

XMMHUYECKUX IEMEHTOB (S-, P-, O- a11eMeHThI). BasieHTHBIE 2/IeKTPOHBL. BaieHTHOCTS. [1P602

DNeKTpoHHAas NPUPOa XUMHUYECKOM CBSI3U. OJNEKTPOOTPHULATENbHOCTh. Bujbl I1P609

XUMUYECKON CBsI3M (KOBaJCHTHAs CBs3b, €€ pa3sHOBUAHOCTH M MEXaHU3MBI

oOpa3oBaHus (OOMEHHBII U JOHOPHO-AKIIENTOPHBII), MOHHAS CBS3b, METaJIMYecKas

CBsI3b, BOJIOPOJIHASI) U CITOCOOBI €€ 00pa30BaHuUs.

JdemoncTpanuu. Mojenn aroMOB XUMHUYECKHX 3JIEMEHTOB. Mojaenu MOJeKy

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

opbuTtaneil paznuuHoil ¢popmbl. Mojienu U3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO

pacrionoxkenus Sp-  Sp? - Sp® ru6puaHEIX opOuTANei.

IpakTuyeckoe 3anaTuNel. PenieHue npakTUYECKUX 3alaHU HAa HCIONb30BaHUE 2

XMMHYECKON CHUMBOJIMKHA U HA3BAHUH COCTMHEHUI M0 HOMEHKJIATYPE MEKTYHAPOIHOTO

COI03a TEOPETUYECKOM M TMPUKIAJHON XUMHM W TPHUBUAJIBHBIX Ha3BaHWM IS

COCTaBJICHUS XUMHUYECKUX (POPMYI IByXaTOMHBIX COCTUHEHUHN (OKCHIOB, CYITb(HUIOB,

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

[IpakTuueckue 3amaHus Ha YCTAHOBIICGHHE CBSI3M MEXKIY CTPOCHHEM aTrOMOB

XUMUYECKHX DJJIEMEHTOB M NEPUOJUYECKUM HW3MEHEHHEM CBOMCTB XHUMHUYECKHUX

JJIEMEHTOB W WX COCIWHEHUHW B COOTBETCTBUM C IMOJOXKeHHEM llepumonnueckoit

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

W3MEHEHHUsI CBOMCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX MP04

BEILIECTB B COOTBETCTBUH C IMOJOKEHHEM XUMHUYECKOro annemeHTa B Ilepuoanueckoit MPO06

cucreme. MUpOBO33peHUECKOE U HaydyHOe 3HadeHue llepmonnueckoro 3akona /I, U. MP11




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

JMemoncTpauuu. Pazmuunasie ¢opmbl  [lepuomuueckolt CHCTEMBI XHMHYECKHUX
anemenToB J[.M. MenneneeBa. OOpasiibl IPOCTHIX BEIIESCTB OKCHIIOB M THIPOKCH]IOB
anemenToB III nepuona.

JlaboparopHbiii onbIT. CpaBHEHHE CBOWCTB  NPOCTBIX BELIECTB, OKCHUJIOB H
rupokcu10B aemenToB 11 nepuona.

IIpakTnyeckoe 3aHaTHeNe2. PeiieHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUIl Ha
XapaKTepUCTUKY XMMHUYECKHX 3JeMEHTOB «Meraminyeckue/HeMeTallInuecKue
CBOMCTBA, 2JIEKTPOOTPULATEIBLHOCTD U CPOACTBO K AEKTPOHY XUMUUECKUX DIIEMEHTOB
B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHHEM M IOJIOKEHUE B IEPUOAMYECKOU
cucteMe xuMuieckux ainemenToB /.M. Menaeneena.

HMemoncTpauuu. Pazmuunbie ¢opmbl  [lepuomuueckoit CcHCTEMBl XUMHYECKHX
anemenToB /.M. Menneneena.

I1P603

Paznen 2. XumMu4ecKkue peakumu

14

Tema 2.1. Tunsl
XUMHYECKHX PEAKLIHI

Conep:kanne yueOHOro MaTepuaJia

Jlekuss Ne3. Kiaccudukanus W THUNBI XUMHUYECKHX PEAKIHHA C y4aCTHEM
Heopranuueckux BeniecTB. (CocCTaBleHHE YpaBHEHMHM peakUMl COCIHMHEHUS,
pa3joXeHMs, 3aMelleHus, OOMEHa, B T. Y.  pEaKUUl TOpeHus, OKUCIECHMUS-
BOCCTAHOBJICHUS.

Jlexkuus Neq, ypaBHeHI/I}I OKHCJICHUA-BOCCTAHOBJICHHA. CrerneHb  OKHCIICHHSL.
OKuCIUTEIb W BOCCTAaHOBUTEIb. OKHCIHTEIBHO -BOCCTAHOBHUTEIIHHEIC pc€akuuu B
IpUPOAC, MPONU3BOACTBCHHLIX MPOLECCAX U KUSHCACATCIBHOCTU OPraHU3MOB.

JlaboparopHblii onbIT. OKUCIUTENbHBIE CBOWCTBA NIEPMaHIaHaTa KaJlus B pa3IMUHbIX
cpenax.

Jleknus Ne5. KomnyecTBeHHBIE OTHOIIEHHS B XUMHHU. OCHOBHBIE KOJUYECTBEHHbBIE
3aKOHBI B XMMUHU U PACYETHI 10 YPABHEHUAM XMMHUUECKUX peakui. Moib Kak euHuLIa
KOJINYECTBa BelecTBa. MouisipHas Macca. 3aKOHBI COXPAHEHHS MacChl W DHEPTHUHU.
3akoH ABoraapo. Monsipablit 00b€M ra3oB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

IIpakTuyeckoe 3anaTHeNe 3. «TUNbl XUMUYECKUX peakumi». MccnenoBanue THIIOB
(Mo cocraBy M KOJMYECTBY MCXOTHBIX M OOpPa3ylOIIUXCS BEIIECTB) M INPU3HAKOB
XUMUYECKHX peakuuil..PacuéTel 1o ypaBHEHHAM XHMHUYECKUX pEakIud ¢
UCIOJIb30BaHUEM Macchl, 00bEMa (HOpPMalbHBIE YCIOBMSA) Ta30B, KOJIMYECTBA
BELICCTBA.

JIP02
JIPO3
JIPO4
MP04
MPO5
MP12
ITP605
I1P606
I1P607
I1PG10
I1P611




Tema 2.2. Dnexrpomutd- | Comepskanue y4eGHOro MaTepuaJa 6 JIPO3
dcckad - auccompannmi M\ Jlexnpms Ne6. Teopust 9SIeKTPONHTHYECKON jauccoluauud. HOHBI DIEKTPOIHTEL. JIP04
MOHHBIH OOMeH Peakiuu nonHOTO 00MeHa, CocTaBIIeHHE PEaKIMii HOHHOTO OOMEHA ITyTEM COCTABIICHUSI JIPO8
UX MOJHBIX M COKPALIEHHBIX HMOHHBIX ypaBHEHUH. KHMCIOTHO-OCHOBHBIE peaKIUH. 2 MP02
3a/laHusl Ha COCTABJIEHUE HOHHBIX PEaKIM. MP09
Jemoncrpanuu. CpaBHEHHE 3JIEKTPONPOBOJHOCTH  PACTBOPOB  3JIEKTPOJIUTOB. MP10
WHauKaTopbl 1 U3MEHEHNE UX OKPACKHU B Pa3HbIX CpPellax. MP11
JlaGopaTopHblii onbIT. XapakTep JUCCOLMALNN PA3IHMUHBIX THAPOKCUIOB. Hﬁggg 9
IIpakTnueckoe 3ansatueNed. Peakuuum rugponusza. IlpoBeneHue peaxkuuii HOHHOTO
oOMeHa, OmpeIeNiCHHe CPeibl BOIHBIX PAaCTBOPOB. 3a/llaHUs Ha COCTABJIIEHHUE MOHHBIX
peakuuii. MccienoBaHue cpelapl pacTBOPOB COjel, OOpa3oBaHHBIX CHUJIBHBIMH U 2
cIIa0bIMH TIPOTOJINTAMH, M UX PEAKIUH C pacTBOpaMHu MIENOYM M KapOOHAaTa HaTPHsL.
Cocrapnenue peakuuid ruapoausa coseil. [Ipaktuyeckoe NpuMEeHEHUE MHIPOIN3A.
Kontponbnas padora Nel. | «CTpoeHue BeliecTBa U XUMHYECKHE PeaKMN». 2
. 16
Pa3znen 3.CTpoeHue U CBOIICTBA HEOPraHMYECKHUX BelIECTB
Tema3.1. Knaccuduxanus, | Conmep:kaHue yueOHOro MarepuaJa 4 JIPO1
HOMCHKJIaTypa M cTpocHue | JlekuusaNe7. Ilpeamer HeopraHnyeckod XWUMHH. B3auMMOCBS3b HEOPraHWYECKHUX JIP02
HEOPraHMYECKHUX BEIICCTB BeecTB, Knaccudukarus Heoprannueckux BemecTs. [IpocThie U C1o)KHbIE BELECTBA. JIPOS
OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCUIbI, T'MIPOKCHJIbI, KHUCIOTHI, COJIN). MPO1
HomeHxiatypa M Ha3BaHHME HEOPraHMYECKHMX BEILECTB HCXOAS M3 UX XUMHUYECKOU MP04
(GhopMyIbl WIIM COCTaBICHHE XUMUYECKOH (OpMYIbl UCXOS U3 Ha3BaHMSI BEILECTBA 10 MP09
MEKIYHAPOJAHOU U TPUBUAIIBHOM HOMEHKJIATYPE 2 MP12
MexmonekynspHble B3aumozeicTeus Kpucramnoruzaparsl, ArperarHble COCTOSHHS MP13
BenlectBa. Kpucraminueckne u amopgHble BemecTBa. THIBI KPUCTANIMYECKUX [1P601
peméTok (aroMHas, MOIIGKYIspHAs, WOHHAs, MeTaJUIMueckas). 3aBHCHMOCTh I1P602
(¢u3MyYecKuX CBOMCTB BelIECTBA OT THUMNA KpHUCTAUIMYECKOW pemérku. [IpuunHbl [1P603
MHOrooOpasus BeuiecTB. CoBpeMEeHHbIE MPEICTABICHUS O CTPOCHUU TBEPBIX, JKUIKUX 11P604
1 Ta3000pa3HbIX BemecTB. JKuaKue KpucTauibl. [1P609
IIpakTuyeckoe 3anaTHe NeS HomeHkiaTypa HEOpPraHWYECKUX BEIIECTB: HAa3BaHUE 2

BEIIECTBA HCXOAsS H3 HX XHUMHYECKOH (I)OpMy.]'ILI WIN COCTaBJICHHE XHMHUYECKOMU




dbopmynbl ucxons W3 Ha3BaHusA BemiecTtBa mo MexayHapomHoit (MIOITAK) wam
TPUBHUAJILHOW HOMEHKJIATYpeE.

Pemennie npakTuyeckux 3aJaHUM MO KJIACCHU(PUKAIUU, HOMEHKIIATYpe U XUMHUECKUM
(dhopMyTaM HeOpraHMYECKUX BEIICCTB PA3IUIHBIX KJIACCOB (YrapHBIN ra3, YIICKUCIBII
ra3, aMMHaK, raiméHHas M3BECTh, HErall€Has W3BECTb, MUThEBas cola M JPYTUx):
Ha3plBaTh HM  COCTaBIATH  (OPMYIBl  XHMMHYECKHX  BEIICCTB,  OIPEACIATH
MPUHAJICKHOCTh K Kiaccy. McrouHuku xumuyeckoil uHpopMmanuu (HaydHas U
yueOHO-Hay4Has JINTeparypa, CpelcTBa MaccoBoi wHQopmanuu, cetb MHTEpHET U
npyrue). Ilouck wmHboOpManuu MO Ha3BaHUAM, HJECHTH(PUKATOPAM, CTPYKTYPHBIM

dbopmymam.

Tema 3.2. dusuko-
XUMHYECKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB

Conep:xkanne yueOHOro MaTepuaJia

JlekuuaNe8.Metamier. OOmme (u3nYeckrue W XUMHUYECKHUE CBOMCTBA METAJLIOB
CriocoObl  TONy4eHHUs, 3HAUYEHHWE METANIOB W HEMETANIOB B MPHPOAC W
KHU3HCACATCIIbHOCTH YCJIIOBCKAa U OPraHU3MOB. KOppO?;I/I?[ MCTAJUUIOB: BUbI KOPPO3HH,
CIOCOOBI 3alMTHl METAIOB OT KOppo3uu. OCOOEHHOCTH KOPPO3MHM B MOPCKOW M
IIPECHOM BOJIE.

Jdemoncrpanun. Komneknuss wmetamioB. Mopenn KpHUCTaUIMYECKUX —PEHIETOK
MeTaJUI0B. MOJIeNTn KpUCTAITMYECKUX PEETOK Hozia, anmmasa, rpaduTa.

JlaboparopHbie onbIThl. [lonyueHue kuciaopona u ero cBoicrea. Biaumoneincreue
METAJJIOB C paCTBOPAMH KHUCJIOT U COJIEH.

JlekuusaNe9.Hemeramnel. O0mue Gundeckne U XMMUYECKHUE CBOWCTBA HEMETAJUIOB.
Tunuunsie cBoiicTBa HemeTawioB [V — VII rpynn. Knaccudukamnus u HoMeHKIaTypa
coeuHeHNI HeMeTauoB. KpyroBopoThl OMOT€HHBIX AIIEMEHTOB B MIPUPO/IE.

JleknusaNel(0.XvMHuueckue cBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB
(OKCHI0B, THAPOKCUIOB, KUCIIOT, COJIEH | JIp). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
MPOCTBIX BEHIECTB, BOJIOPOJHBIX COEAMHEHMI, BBICIINX OKCHIOB U TUAPOKCUIOB.

IIpakTHYecKue 3aHATHS

IIpakTnyeckoe 3ansiTueNe6. CocTaBieHHME YPaBHEHMM XHMHUYECKHUX PEAKLUH C
y4acTUEM IMPOCTHIX U CIOKHBIX HEOPraHMYECKHUX BEUIECTB: METAJIJIOB U HEMETAIJIOB;
OKCHJIOB METAJJIOB, HEMETAJUIOB ¥ aM()OTEPHBIX AJIEMEHTOB; HEOPTAaHUUECKUX KHCIIOT,
OCHOBaHUM M aM(OTEPHBIX THIPOKCHUIOB; HEOPTaHUUECKHUX COJIEH, XapaKTepU3YIOLIUX
UX CBOMICTBa. PelleHne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOMCTBa, COCTaB, I[IOJydeHHEe U 0Oe30MacHOe UCIHOJIb30BaHHE BaKHEUIIUX
HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOH I TETbHOCTH Y€I0BEKa.

JIP02
JIPO3
JIPO4
JIPO8
MPO03
MPO06
MPO7
I1P603
11P604
I1P606
I1P609

Coaep:kanne y4eOHOro MaTepuaJia




Tema 3.3. Unentuduxarms

IpakTuyeckoe 3ausiTueNe7 «neHTHGUKAIMS HEOPTaHUYECKUX BEIeCcTBY. Pemenne

JIPO3

HEOPraHUYECKUX BEILECTB OKCIIEpUMEHTANIBHBIX 3a/1a4 110 XMMUYECKUM CBOWCTBaM METAJVIOB U HEMETAJUIOB, 10 JIPO7
pacro3HaBaHUIO W TOJYYCHHIO METAJIOB MW HeMmeTauioB. HMueHtudukaiums 2 MPO1
HEOPTraHMYECKUX BEIIECTB C HCIIOIb30BAHUEM HX (DPU3UKO-XMMHUYECKUX CBOWCTB, MPO3
XapaKTEPHBIX KAuYeCTBEHHBIX peaknuid. KadyecTBeHHbIC peakiuu Ha cyabdar-, ITP605
KapOOHAaT-, XJIOpUJ AaHUOHBI, HA KATUOH aMMOHMSL. I1P608

. [1P609

Kontpoabnasi padora Ne2. | «CBOMCTBA HEOPraHMYECKHUX BELIECTBY. 2

Pa3nen 4. CTpoeHne U CBOHCTBA OPraHU4YeCcKHX BellleCTB 20

Temad.1. Knaccuduxanus, C
oiepkaHue y4eOHOro MaTepuaJa 4

CTPOCHHE U HOMEHKJIaTypa

OpPraHUYECKHUX BEIIECTB Jleknus Nell.[losBnenue u pazsutue opraundeckoit xumuu. [Ipeamer opranuyeckoi JIPO1
XUMHHU. MecTo U 3Ha4eHHE OPraHU4YeCKONM XMMHMHM B CHUCTEME E€CTECTBEHHBIX HayK. JIPO3
XHUMHUYECKOE CTPOCHHME KAaK MOPSAJOK COECIMHEHHS] aTOMOB B MOJIEKYJIE COINIACHO MX JIPO7
BaJEHTHOCTU. (OCHOBHBIE NIOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOEHHUS OpraHN4eCKUX MPO3
coenuHennii A. M. bymiepoBa. YmiepoaHbIl CKeNEeT OPraHUYECKOW MOJIEKYIIBI. MPO06
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMUYECKOIO CTpOEHHs Mojekyil. M3omepus u MP11
HU30MEDPBHI. 9 MP13
[lonatne o QyaknuonansHoi Tpynmne. Paamkan. IlpuHuunsl KinaccupuKanum MP14
OpraHMYEeCKHX COeQUHEHUU. MexayHaponHas HOMEHKIAarypa W IPUHIUIBI I1P602
HOMEHKJIaTypbl ~OpraHuyeckux coeauHeHuid. Ilonarue o0 aszorcomepkammx [1P603
COEIMHEHMSIX, OMOOTUYECKU aKTUBHBIX BelllecTBax (yIieBoax, )Kupax, Oenkax u ap.), [1P604
BBICOKOMOJIEKYIIIPHBIX COEAMHEHUSIX(MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO). [1Po11
Jemoncrpanuu. Moaeny roMonoroB 1 K30MEpOB OPraHUYECKHUX BELIECTB. I1P612
JlaboparopHblii onbIT. V3roTOBIEHNE MOJIEKY] OPTaHUYECKUX BEIECTB.
IIpakTHyeckoe 3anaTue Ne8. Homenkiarypa opraHu4ecKUX COETMHEHHUH OTAEIbHBIX
KJIaCCOB (HACBHIIIEHHbIE, HEHACBIILIEHHbIE U apOMaTUYECKHUE YIIIEBOJOPO/bl, CIHUPTHI,
(heHOmNbI, aNbAETHIbI, KETOHBI, KapOOHOBBIE KUCTOTHI U 1p.) CocTaBieHHEe MOIHBIX U 5
COKpAaLIEHHBIX CTPYKTYPHBIX (OPMYNI OpraHMYECKUX BELIECTB OTIEJIBbHBIX KIIACCOB,
HCIOJIb3Yysl UX Ha3BaHUs MO CUCTEMATHUYECKOM HOMEHKIarype. Pacuérel npocreiiieit
(hopMyITbI OpraHUIeCKOM MOJICKYIIBI, UCXO/IS U3 DIIEMEHTApHOTO cocTaBa(B%).

Tema 4.2. CoiicTBa Conep:xanue y4eOHOro MaTepuaJia 8 JIP02

OpraHMYEeCKUX COCIUHEHUHN JlexnusaNel 2. Ou3nKO-XMMUYECKHUE CBOMCTBA OPTaHUUECKUX COEAMHEHUIN OTAENbHBIX 5 JIPO4
KJ1accoB  (0COOEHHOCTH KJacCU(pUKAMU ¥ HOMEHKJIATyphl BHYTPHU KJacca; JIPOS




TOMOJIOTHYECKUU psim ¥ obOmas Qopmyna; wuzoMepus; (U3MYECKUE CBOMCTBA;
XUMHYECKHE CBOMCTBA; CIIOCOOBI TIOTYUCHHS):

-TpeieNIbHbIC YIIIeBOIOpoabl. [OpeHne MeTaHa KakK OJUH W3 OCHOBHBIX MCTOYHHKOB
TeIJa B TPOMBIIUIEHHOCTH u ObITy. CBOICTBA MNPUPOIHBIX YITIEBOJIOPOIOB,
HAXO0XJICHUE B IPUPOJIC U IPUMECHEHHE aJIKAHOB;

-HCHOPCACIBbHBIC U APOMATHYCCKUC YITICBOAOPOBI. HOJII/IMepI/I?;aL[I/I}I OTUJICHA KakK
OCHOBHOE HAIPABJIICHUE €ro HCIOJIb30BaHUsA. [OpeHHe aleTwieHa Kak HCTOYHHUKA
BBICOKOTEMITEPATyPHOTO IIAMEHH ISl CBAPKH U PE3KU METAJLIOB.

Jemoncrpanuu. OTHOLIEHUE METaHa, STWJIEHA, alleTHiIeHa U OeH305la K pacTBOpaM
nepMaHraHara Kajus 1 OpoMHOH Bojie

JlekumusaNel3.Kucnopogoconepkaie CcOeAMHEHHUsI (COUPTBI M TMPOCThIE A(PUPHI,
(beHOJII)I, aJIbACTUABI WM KCTOHBI, Kap60HOBI)I€ KHCJIOTBI H HX HpOI/ISBOIlHI)IG).
[IpakTHyeckoe NpPUMEHEHUE STUICHIIMKONS, IIulepuHa, ¢eHona. [Ipumenenue
dbopManbieruia, aneTalbIeruia, YKCYCHOH KHCIOThL. MblIa, KaK COJH BBICIIHX
KapOOHOBBIX KUCJIOT. MoroIue CBOMCTBa MbLIA.

JdemoncTpanmnu. KauecTBeHHbIE peakIlMM HAa MHOTOaTOMHbIE CIUPThI. KauecTBeHHbIE
peakuuu Ha ¢eHon. OKUCICHHE aNbJIETHI0B U TIIOKO3bl B KUCJIOTY C IMOMOUIBIO
ruapokcuia menu(1l)

JlaGoparopubie onbIThl. CBOICTBa YKCYCHOM KHCIOTBI, OOIIHME CO CBOHCTBAMHU
MUHEPAJIBbHBIX KUCIIOT. Jl0Ka3aTeIbcTBO HEMPEIEIBbHOTO XapaKkTepa *KUAKOTO Kupa.

JlekuusaNel4. Aszorconepkamiue COEOUHEHHS (aMHHBI, aMHUHOKHUCIOTBI, OENKH).
Bricokomonekymsipabie  COeUHEHUs (CHMHTETUYECKHE M OMOJOTUYECKU-aKTUBHBIC).
Monowmep. Ilomumep, cTpykrypHoe 3BeHO. llommmepusanus 3TuIeHa Kak OCHOBHOE
HalpaBJIC€HUE €ro HCIOJb30BaHMS. [eHeThyeckas CBSI3b MEXIYy KiaccaMu
OpPraHWYECKHX COCANHEHUM.

MPO02
MPO3
MPO5
MPO7
MP12
MP13
MP15
I1P601
ITP606
I1P608
I1P609
[1PG10
I1P611
[1P612

JemoncTpanum. [{BeTHbIe peakiyu OeIKOB

JlaboparopHble onbIThl. M3roToBneHune mapocTep:KHEBbIX U OOBEMHBIX MoJENeH
M30MEpHBIX aMMHOB. PacTBopeHue OenkoB B Boje M uX Koarymsnus. OOHapyxkeHue
Oesika B KypUHOM SIHIIe U MOJIOKE.

IpakTuyeckoe 3ansaTHeNe9 CBOICTBA OpPraHUYECKUX COEIMHEHUM OTIEIbHBIX
KJIaCCOB (TpUBHAJIbHASI W MEXIyHApOIHAs HOMEHKJATypa, XHMHYECKHE CBOWCTBA,
CrocoOBbI MOJIYYCHHUS): npeebHbIe (ankaHbI u IIUKIIOAJIKAHBI ),
HeTpeAebHbIC(ATKEHbI, ATKWHBI W QJIKAJWCHBI) U apOMaTHYECKUE YIJIEBOIOPOIBI,
CHUPTHI U (HEHOIBI, KAPOOHOBBIE KUCIOTHI M A(UPHI, allbJETUIbI U KETOHBI, aMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJICKYJISIDHBIE — COCAWHEHHWA. 3aJaHusi Ha COCTaBJIEHUE
ypaBHEHUN XMMHUYECKUX PEAKIUN C yJaCTUEM OPraHMYECKUX BEIIECTB HA OCHOBAaHUU




uX cocTaBa ¥ cTpoeHHs. .CocTaBI€HUE CXEM PEeaKIIUi (B TOM YHUCIIE IO IPEATOAKEHHBIM
LIENIOYKaM IIPEBPALLEHUI), XapaKTEPU3YIOIIUX XUMHUUYECKHE CBOICTBA OPraHMYECKHX
COEAMHEHUH OT/eNbHBIX KJIAcCOB, CIIOCOOB! UX MOMYyYEHHs U Ha3BaHUE OPraHUUYECKUX
COCIMHEHM 110 TPUBUAIBHOM MIIM MEXAYHAPOJHOM CUCTEMATUYECKON HOMEHKIIATYPE.
Penienre NpakTHKO-OPMEHTHPOBAHHBIX TEOPETHMYECKMX 3aJaHMM Ha CBOMCTBA
OpPraHUYECKUX COCTMHEHUHN OTIEIBbHBIX KIACCOB.

Tema 4.3. VMpentudukanus
OPraHMYeCKHX BEIIECTB, MX
3HAUEHUE U TPUMECHEHUE B
OBITOBOM W TPOU3BOJCTBEH-
HOH IeATEIbHOCTH YeJIOBEKa

Cojep:kanne yueOHOro MaTepHaJia

Jlekumsa NelS.buoopranunueckue coenunenus. [IpumeHnenue u 6uonoruyeckas poiib
yrieBogoB. OKUCIIEHUE yIIIeBOA0B- UCTOYHUK SHEPIUHU JKUBBIX opranuzmos. O6nactu
NPUMEHEHHsT aMUHOKHUCIOT. [IpeBpamieHue O€nKOB THINM B OpraHU3Me.
buonornueckue Qynkuuu OenkoB. buomormueckue QyHKuuM kupoB. Poisb
OpPraHMYECKOM XMMHH B PEIICHUH TPOOJIeM MUILEBOI 0€301aCHOCTH.

Jlekuust Nel6.Ponb opraHMyeckodl XMMHU B peIIEHHH MpoOJieM 3SHEepreTHuecKon
0€30MacHOCTH, B pa3BUTHM MEAMIIMHBI, CO3/aHUM HOBBIX MAaTepHalioB, HOBBIX
MCTOYHUKOB SHEpIruu(abTepHATUBHBIE UCTOUHUKH 3HEpruu).OnacHOCTb BO3AEHCTBUS
Ha >KMBBIE OPTaHMU3Mbl OPTAHUYECKUX BEIIECTB OT/EIbHBIX KJIACCOB(YITIEBOAOPOIDI,
CIUPTHI, (PEHONBI, XJIOPOOPraHUYECKHE NPOU3BOAHBIC, ANbJIETUIBl M JIP.) CMBICI
1I0Ka3aress MPefesIbHO JOITYCTUMON KOHIICHTPALUH

IIpaktnueckoe 3anaTHeNel0 «lneHTHdUKaLMg OPraHUYECKUX COCIUHEHHN
OTZAEIbHBIX KJIACCOB) (Ha IPUMEPE allbJIETUI0B, KpaXMaJla, yKCYCHOH KHUCIIOTbI, OEIKOB
U TI.) C HUCHONb30BAaHMEM HX (PHU3MKO-XUMHUECKUX CBOWCTB M XapaKTEPHbIX
KaueCTBEHHbIX peakiuil. JleHarypauus Oenka mpu HarpeBaHuM. l[BeTHble peakiuu
0enkoB, BO3HMKHOBEHHE AaHAIMTUYECKOTO CHUTHAjJa C TOYKH 3PEHHS] XUMHUYECKHX
MPOLIECCOB ~ IPU  NPOTEKAHMM  KA4eCTBEHHOM  PEakIMH,  IO03BOJSIOIIEH
UACHTU(UIIMPOBATH MTPEUIOKEHHBIE OPraHUYECKHE BEIIECTBA.

KonTpoabnas padora Ne
3.

«CTpyKTYpa U CBOIiCTBA OPraHNYeCKHX BEelIeCTB».

JIPO1
JIP02
JIPO3
MPO1
MPO3
MP04
MPO05
MPO7
MPO8
MP13
MP14
I1P601
I1P607
I1P609
I1P611
I1P612

Pa3ges. 5. Kunernueckue u TepMoaMHAMHYecKHe 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX peakuui




Tema 3.1. Cropocts 5 Conep:kaHue yueGHOro MaTepuajia 4 JIP02
XUMIHCCIHX Peaiinti. Jlekuust Ne17.CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB: TPUPOJIBI 2 JIP 03
XHUMUYECKOE PaBHOBECHE ’ JIP 08
pearupyromux BeEIECTB, KOHLEHTPALUU PpEarupyrolluX BEIIECTB, TEMIIEPATypbl MPO1
(npaBuno Bant-Todda), miomanu peakninoHHON MoBepxHOCTH. TertoBbie 3(dexTs MP02
XUMHUYECKHX peakuuil. DK30- U 3HIOTepMHUecKue peakuuu. OOpaTUMOCTh peaKIUi. MPO3
XUMHUYECKOEe PABHOBECHE U €r0 CMEIIEHHUE IMOJ JACHCTBHEM Pa3IMYHBIX (HaKTOPOB MPO6
(KOHLIEHTpaLUsl PeareHTOB WM IPOAYKTOB PEAKIMM, JaBlIEHHE, TeMIeparypa) Ul MPO7
CO3aHMs ONTUMAJIBHBIX YCIOBUN ITPOTEKAHUS XUMUUECKUX mpoueccoB. [Ipunnun Jle MP11
- [larenne. Karanu3aropbl 1 HHTUOUTOPBI. MP12
IIpakTnyeckoe 3ansitueNell.PemieHue npakTHUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha 2 MP15
aHanu3 GaKTOpOB, BIMAIOIMX HA U3MEHEHHE CKOPOCTH XMMHUUYECKOHN peaKkIiu, B T. U. C [IPGOS
MO3UIIMA  DKOJIOTHYECKH IIeJIECOOOpa3HOro0 TMOBEAEHUS B OBITY H  TPYIOBOM [IP609
JEATEIIBHOCTH B ILIEJIAX COXPAHEHHs CBOETO 370POBbS M OKpYXKaroIleW IPUPOSHOU
Cpelbl.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX 33JaHMM HAa IpUMEHeHue npuHnuna Jle-
[arenbe, a1 HaxXOXKJIEHUS HaIpaBJIEHUS CMELIEHUS PABHOBECHS XUMHYECKOU
peaKIiy U aHaJau3 GaKTOPOB, BIAMSIOIIMX HA CMEIIEHUE XUMHUECKOI0 pAaBHOBECHSI.
Pasnen 6. PacTBopnl 4
Tema 6.1. Ilonstue o | Cogep:kaHue y4eOHOIO MaTepHaJia 2 JIPO1
pacTBopax Jlexknus Nel8.PactBopenue kak  ¢u3uko - xumuueckuit npouecc. PactBopel. CriocoOb! JIP02
IIPUTOTOBIICHUS pacTBOPOB. PacTBopuMocTs. MaccoBas 107151 paCTBOPEHHOTO BELIECTBA. JIPO3
CwMmbICIT TOKa3arens NpefesbHO AOMYCTUMON KOHILIEHTpAalMM M €r0 HMCIOJIb30BAHUE B JIPOS
OLICHKE SKOJIOTHYECKOI 0€30acHOCTH. JIPO6
[TpaBuia 3K0IOTMYECKH 11€7€CO00Pa3HOro MOBEACHHUS B OBITY U TPYOBOM A€ATEIBHOCTH 5 MPO3
B LIEJISIX COXPAHEHHUsI CBOETO 370POBbS M OKPYKAIOLIEH MPUPOJHON CPEJIbl; OIIAaCHOCTh MP04
BO3JICVICTBHUSI HA KUBbIE OPTAHU3MBI ONPEAECTIEHHBIX BELIECTB. MP14
[1P607
[1PG10
I1P611
Tema 6.2. HccnenoBanue | OCHOBHOE coliep:KaHHe 2 JIPO3
CBOMCTB PacTBOpPOB IIpakTuyeckoe 3ansaTue Nel2 «lIpuroroBinenue pactBopoB». IIpurorosieHue JIPO4
pacTBOPOB 3aJJaHHOM (MaccoBOM,%) KOHIIEHTpalUHU (C MPaKTUKO-OPUEHTHPOBAHHBIMU JIPO8
BOIIPOCAMH), OMpeneeHne cpedabl BOJHBIX pacTBOpPOB. PemieHue MNpakTUKO- 2 MPO02
OPHEHTUPOBAHHBIX PACUETHBIX 33aJJaHUN Ha PAaCTBOPHI, UCIOJIb3yeMble B OBITOBOM U MPO7
MPOU3BOJICTBEHHOM JIEATEIbHOCTH YEJIOBEKA. T1P607




I1P609

I1P610
I1P611
IIpodeccuonaIbHO-OPUEHTHPOBAHHOE CO/lePsKaHNe (ColepKaHNe NPUKJIATHOTO MOTYJIs1) 12
Paznen 7. Xumus B ObITY U IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa 12
Tema 7.1. Xumus B ObiTy 1 | Coep:kaHue y4eGHOr0 MaTepuaJjia 12 JIPO1
MPOU3BOJICTBEHHOM JlekuusaNe 19. Hogeliline AOCTUXEHUS HAYKM W XUMHYECKOM TEXHOJIOTHH. Poiib JIP02
JEATEIbHOCTH YEJIOBEKA XMMHUU B 00€CTIEUeHUH SKOJIOTMYECKOM, SHEpreTHIeCcKol 6e30MacHOCTH. 2 JIPO4
Jlexmus Ne2( IIpaBwiia morcka ¥ aHalIM3a XUMHUYECKON MH(POPMAIIUN U3 PA3TUIHBIX MPO3
UCTOUYHUKOB (HayuyHass W YydeOHO-Hay4yHas JHMTEpaTypa, CpeIcTBa MacCOBOU 2 MP04
nHopmaruu, cetb UHTEepHET). MPO5
MPOS8
MP09
IpakTuyeckoe 3ansaTuaNe13. [Touck u aHanu3 KeiCOB O NPUMEHEHUH XUMUYECKUX MP16
BEIIECTB M TEXHOJIOTHH ¢ y4ETOM OyyIei mpoQeccHoHaIbHOMN AeATEILHOCTH. 6 MP17
MP18
I1P602
[1P606
I1P609
IIpakTnueckoe 3ansatusi Nel4. 3ammra: [IperncraBienue pe3ynbTaroB peEIICHUS 2 1P611
KelicoB B (popMe MMUHM-JIOKJIAJIA C IPE3EHTALlUEH. 1PG12

IIpome:kyTouHas arrecTanus: 1M PepeHpPOBAHHBIN 3a4eT

Bcero
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4. YCJIOBUSA PEAJIMBALUUA ITPOT'PAMMBI YYHEBHOI'O IIPEJIMETA

4.1 MarepuajibHO-TEXHHYECKOe 0o0ecreyeHue

Jyis peanu3anyy mporpaMMbl y4eOHOTO MpeaMeTa MPeayCMOTPEHO HAIMYUE CIIEAYIONTUX
CHEIMAIbHBIX TOMEIICHHH:

KaOuner xumumn:

CTOJIBI yYEHUYECKHE JIJIs1 KaOUHeTa XMMHUU C CAHTEXHUKOU 14 miT.,

CTyJbs 28 WIT.,

CTOJI IEMOHCTPAIMOHHBIN C IPUCTABKOM | MIT.,

CTYJ JUIsl IpenogaBaresns 1 mr.,

BBITSDKHOM mikad 1 1mT.,

HOyTOYK Acer E1-531 1mr.,

npoekTop Proxima C3255 1 mir.,,

’KkpaH 1w,

3BYKOBBIC KOJIOHKH Microlab 2.0 solo4c 1 mirt.,

METAJUTUHICCKUH KA I XpaHSHHUS] XUMUYIECKOH MOCY/Ibl M PEaKTUBOB 2 IIT,
METaJUTMYEeCKUN cerd 2 1T,

JIOCKa MapKepHasi MeJjoBasi KoMOuHUpoBaHHas | miT.,

HA0Op XUMUYECKUX PEAKTUBOB IO TPYINaM XpaHEHUs, TUJAKTHIECKUE TTOCOOUS.
IT1O: 1. Windows 8.1;

2. MS Office 2010 pro;

3. FBreader; 4. WinDJwiev

OobopynoBanue Jadoparopum U padoumx MecT JiadOpaTopvMu: MEH3YpPKH, MHIETKU
KareJlbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, TUIAHIIETHI JIJIS
KareNbHbIX peakluii, puiabTpoBasibHas Oymara, MPOMBIBAJIKH, CTEKJISSTHHBIE MPOOUPKHU, PE3NHOBHIE
npoOKku, (poHAPUKH, HAOOP PEaKTHUBOB, CTEKJSHHBIC MAJOYKH, IITATUBBI JJIsI IPOOUPOK; MEPHBIC
WIMH]IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JenuTenbHble nunuHapuieckue(50-100 mu), cTynku ¢
necTukoM, ¢GapdopoBbie YalIKu, MUHIETHI, (UIBTPHI OyMakHbIE, BaTa, MapJisi, YacOBbIE CTEKIIA,
ANEKTPOIUIUTKH, J1a0OpaTOpHbIE IITATHBBI, CHUPTOBBIE TOPENIKH, CIIUYKH, MPUOOP JUIsl HOTY4EeHUS
ra3oB(MJIM TPoOUpKa ¢ Ta300TBOIHON TPYOKOI), Iep KaTeu Juisi TPOOUPOK, CKIISTHKH TSI XPaHESHUSI
PEaKTUBOB, pa3faryHble JOTKU; xumuueckue crakanp(50,100 u 200 wmi); mmarenu; MUHIETHI
TUTENIbHBIE IIMIILbI, CEKyHAOMepbI(TaliMepsl), MepHble mnpodupku(Ha 10-20m1) U MepHbIe
kon6b1(25,50,100u 200M) BonsiHas OaHs (MM TEPMOCTAT),, KOHHUECKHE KOIObI st TuTpoBaHusi(50
u 100Mi1), MHAMKATOPHBIE MOJIOCKU JUIsl onpeneneHuss pH u crannapTHas WHIAMKATOpHAas MIKaa,
YHUBEpCAJbHBIA MHAMKATOpP, munetku Ha 1, 10,50 mu(umm no3aropsl Ha 1,5 10mi), GropeTku asis
TUTPOBaHUs, MeaUuIMHCKUE mpuibl Ha 100-150 M, nabopaTopHblen/nan aHanuTHIeckue Becel, pH
METpBbI, CYIIUIBHBINA IKad, U Ipyroe 1adoparopHoe 000pyI0BaHHE.

4.2 UndopmannoHHoe obecniedeHue peaan3anui NporpaMmMbl

JUia  peanuzanuu  OporpamMmbl - ydyeOHoro mpeamera OuOnuoreuHelid  gouny BBIY
YKOMIUIEKTOBAH IIEYaTHBIMU U JIEKTPOHHBIMU U3AAHUSIMH.
OOyuaronuecss M3 YMCIa HMHBAJIUAOB M JIMI] C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0OPOBBS
oOecriedeHbl MeYaTHbIMU U (MJIM) SJIEKTPOHHBIMH 00pa3oBaTelbHBIMM pecypcaMu B (opmax,
AalITUPOBAHHBIX K OIrPAaHUYCHUAM UX 300POBbS.

OcHoBHast uTEeparypa

1. la6bpuensu, O. C. Xumus. 10-ii xmacc. bazoBeiii ypoenb : yuebnumk / O. C.
[abpuensu, U. I. Octpoymos, C. A. CnagkoB. — 6-e u3z., crep. — Mocksa : [IpocBemenue, 2024.
— 128 c¢. : wmn. - ISBN 978-5-09-112176-6. - Tekcr : onekrponHsid. - URL:
https://znanium.ru/catalog/product/2157258

2. [abpuensn, O. C. Xumusa. 11-ii kmacc. basoBwiif ypoBenp : yuebnuk / O. C.
I'a6bpuensy, U. I. Octpoymos, C. A. CnaakoB. — 6-e u3n., crep. — Mocksa : [Ipocsemnienue, 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 kiaccel : y4eOHUK Uis
cpennero obmero obpazoBanus / Y. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢ u3n.,
ucnp. u gor. — Mockga : M3narensctBo FOpaiit, 2023. — 290 c. — (O61eo0pa3oBaTenbHbIH ITUK).
— ISBN 978-5-534-16098-7. — Tekct : snextponHslid / Ob6paszoBarenbHas 1iardgopma FHOpait
[caiiT]. — URL.: https://urait.ru/bcode/530422

JlonoiHUTeIbLHAS JTUTEPaTypa

1. Auunorenosa, . B. Xumus : yueOHUK U IPAKTUKYM JJIs1 CPETHETO MPOo(ecCHOHaTBHOTO
obpazoBanus / . B. Andpunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢ u31., UClp. U J0M. —
Mockga : UznarensctBo FOpaiit, 2024. — 291 ¢. — (IIpodeccuonansuoe obpazoanue). — ISBN
978-5-534-11719-6. — Texkct : anexTponHsblid // O6pa3oBarenbHas miargopma KOpait [caiiT]. —
URL: https://urait.ru/bcode/538526

2. bopucos, A. H. AHanmuTnueckas XuMus. PacyeTsl B KOJIMUECTBEHHOM aHAIU3E | YICOHHUK
U IIPAKTUKYM JUJIs CpeAHero npogeccruonansaoro oopaszosanus / A. H. bopucos, U. 0. Tuxomuposa.
— 3-e u3., ucnp. u porn. — Mocksa : M3garensctBo I0paiit, 2024. — 153 ¢. — (IIpodeccronansaoe

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

3. KimroeB, M. B. Opranmueckas XuMmHus : y4eOHOe TIOCOOHWE [UIsl CPEIHETO
npodeccuoHanbHoro oopazosanus / M. B. Kmtoes, M. I. A6aynnaeB. — Mocksa : M3aarenscTBo
FOpaiit, 2023. — 231 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Tekcr : onextpoHHbld // OOpa3oBarenbHas mnargopma FOpaiir [caiit]. — URL:

https://urait.ru/bcode/520093
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www. lseptember. ru (MmeTomuyeckas razera «[lepBoe ceHTIOPsI»).
www. hvsh. ru (kypHan «XuUMHS B TIKOJIE).
www.hij.ru (KypHal «XUMUS U KU3HBY).
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5 KOHTPOJIb

n OIIEHKA

OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

PE3YJIBTATOB

OCBOEHUs

KonTposb u orieHka c(hOpMHUPOBAHHOCTH JIMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX

PE3YIBTAaTOB OCYHICCTBIIAIOTCA B COOTBETCTBHU CO CICAYIOIUMU ITOKA3aTCIISAMU:

Pe3yabTarnl
o0yueHust

OcHOBHBIE IOKA3aTEIH OLIEHKH pe3y/ibTara
(no Kascoomy pesyibmamy, Ha KaKkoM 3aHAMUU NPOBEPAeMcs U em

nposepsiemcsi)

Tema

Onenounoe
CpeaCTBO

JIn4HOCTHEIE

JIPO1

Pazpenl. Tema 1.2
Pasnmen 3. Tema 3.1
Pazgen 4. Tema 4.1, 4.3
Pasnen 6. Tema 6.1
Pazgen 7. Tema 7.1

YcTHbll onpoc,
cobecenoBaHue
TectupoBanue
Pewienue keiica
Hanucanue
pedepara
Brinonuenue
MPaKTUYECKON
paboThI
Pemenne 3agau
Pewenune
KOHTPOJIbHOM
paboThI

JIPO2

Pasnenl. Tema 1.1
Paspen 2. Tema 2.1
Paszgen3. Tema 3.1, 3.2
Paznen 4. Tema 4.2, 4.3
Pasnmen 5. Tema 5.1
Pazgen 6. Tema 6.1
Pazgen7. Tema 7.1

YcTHBIM onpoc,
cobeceoBaHue
TectupoBanue
Pemenue keiica
Hammcanune
pedepara
Brimonaenue
MIPaKTUYECKON
paboThI
Pemienue 3agaq
Pemienue
KOHTPOJIbHOU
paloThI

JIPO3

Pazgen 2. Tema 2.1, 2.2
Pazgen 3. Tema 3.2, 3.3
Paznen 4. Tema 4.1, 4.3
Pazgen 6. Tema 6.1, 6.2

YcTHBIN ompoc,
cobecenoBaHue
TectupoBanue
Pemenue keiica
Hanucanue
pedepara
Brimonuenue
MPaKTUYECKON
paboThI
Penrenue 3amau
Pewmenune
KOHTPOJIbHOU
paloThI

JIP0O4

Pazgen 1. Tema 1.1, 1.2
Pazgen 2. Tema 2.1, 2.2

YceTHBIM onpoc,
cobecenoBaHue




Pa3zpen 3. Tema 3.2
Paznen 4. Tema 4.2
Pasznen 6. Tema 6.2
Pasnmen 7. Tema 7.1

TectupoBanue
Pewenue keiica
Hanucanue
pedepara
Brinonnenue
IIPAaKTUYECKON
paboThI
Pewenue 3amau
Pemenue
KOHTPOJIbHOU
paboThI

JIPOS

Pasnen 4. Tema 4.2
Pazpen 6. Tema 6.1

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Brimonaenne
IIPaKTUYECKON
paboThI
Pemrenue 3agau

JIP06

Pasnen 6. Tema 6.1

YcTHBIM onpoc,
cobeceoBaHue
TectupoBanue
Brinonsenue
IIPAaKTUYECKON
paboThI
Pemenue 3agau
Pemienue
KOHTPOJIbHOU
paboThI

JIPO7

Pasznen 3. Tema 3.3
Paszgen 4. Tema 4.1

YcTHBIM ompoc,
cobeceqoBaHKE
TectupoBanue
Bremonnenue
MIPAKTUYECKON
paloThI
Pemrenune 3agau

JIPO8

Paznen 2. Tema 2.2

Pazgen 3. Tema 3.1, 3.2

Paznen 6. Tema6.2

YcTHBIM ompoc,
cobeceqoBaHKE
TectupoBanue
Pemienue keiica
Hammcanne
pedepara
Brmomnaenue
[IPaKTUYECKON
paboThI
Pemienue 3agaq
Pemrenne
KOHTPOJIbHOU
paboThI

MeTanp CAMCTHBIC




MPO1

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

YcTHbI onpoc,
cobecenoBaHue
TectupoBanue
Brinmonuenue
MPaKTUYECKON
paboTsI
Pentenue 3amau
Pewenune
KOHTPOJIbHOM
paboThI

MPO02

Pazpen 2. Tema 2.2
Pasnen 4. Tema4.2
Pazpen 5. Tema 5.1
Pasnen 6. Tema 6.2

YcTHbIl onpoc,
cobecenoBaHue
TectupoBanue
Pewienue keiica
Hanucanue
pedepara
Brimonnenue
MPaKTUYECKON
paboThI
Pewenne 3amau
Pemenue
KOHTPOJIbHOU
paboThI

MPO3

Pasnmen 1. Tema 1.1

Pazgen 3. Tema 3.2, 3.3
Pasnen 4. Tema 4.1, 4.2, 4.3
Pazgen 5. Tema 5.1

Pasnen 6. Tema 6.1

Pazgen 7. Tema 7.1

YcTHBIM onpoc,
cobeceoBaHue
TectupoBanue
Pemenue keiica
Brimmonaenue
MPaKTUYECKON
paboThI
Pemienue 3agaq
Pemnrenne
KOHTPOJIbHOU
paboThI

MP04

Pazgen 1. Tema 1.2
Pasnmen 2. Tema 2.1
Pazpgen 3. Tema 3.1
Pasnen 4. Tema 4.3
Pazgen 6. Tema 6.1
Pazgen 7. Tema 7.1

YcTHBIN ompoc,
cobecenoBaHue
TectupoBanue
Pemenue keiica
Hanucanue
pedepara
Brinmonuenue
MPaKTUYECKON
paloThI
Penrenue 3amau
Pewmenune
KOHTPOJIbHOU
paloThI

MPO5

Pazpen 2. Tema 2.1
Paznen 4. Tema 4.2, 4.3
Paznen 7. Tema 7.1

YeTHBIM onpoc,
cobecenoBaHKe
TectupoBanue
Hanucanue

pedepara




Beinonuenue
[IPaKTUYECKON
paboThI
Pewenue 3amau
Pemenue
KOHTPOJIbHOU
paboThI

MPO06

Pasnmen 1. Temal.2
Pazpen 3. Tema 3.2
Pasnen 4. Tema 4.1
Pazpen 5. Tema 5.1

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Pemenne xeiica
Hanmucanue
pedepara
Brinmonaexnue
MPaKTUYECKON
paboThI
Pemenne 3agau
Pemrenne
KOHTPOJIbHOM
paboTHI

MPO7

Pa3gen 3. Tema 3.2

Pazgen 4. Tema 4.2, 4.3

Pazgen 5. Tema 5.1
Pasnen 6. Tema 6.2

YeTHbII onpoc,
cobecenoBaHue
TectupoBanue
Pewenue keiica
Hanucanue
pedepara
Brimonnenue
IIPAaKTUYECKON
paboThI
Pemenne 3amau
Pewenne
KOHTPOJIbHOU
paloThI

MPO8

Pasnen 4. Tema 4.3
Paszgen 7. Tema 7.1

YcTHBIM ompoc,
cobecenoBaHue
TectupoBanue
Hanucanue
pedepara
Brimonnenue
MIPAKTUYECKON
paloThI
Pemenne 3amaqu
Pewenne
KOHTPOJIbHOMN
paloThI

MPO09

Paznen 2. Tema 2.2
Pasnen 3. Tema 3.1
Pasnmen 7. Tema 7.1

YceTHBIM onpoc,
cobecenoBaHKe
TectupoBanue
Hanucanue

pedepara




Beinonuenue
[IPaKTUYECKON
paboThI
Pewenue 3amau
Pemenue
KOHTPOJIbHOU
paboThI

MP10

Pazgen 2. Tema 2.2

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Brmonnenue
IIPAKTUYECKON
paboThI
Pemrenue 3agaq

MP11

Paszpgen 1. Tema 1.2
Pasnmen 2. Tema 2.2
Pa3pen 4. Tema 4.1
Pasnmen 5. Tema 5.1

YcTHbIl onpoc,
cobecenoBaHue
TectupoBanue
Pewenue keiica
Hanucanue
pedepara
Brimonnenue
IIPaKTUYECKON
paboThI
Pewenne 3amau

MP12

Pa3pen 2. Tema 2.1
Pasnen 3. Tema 3.1
Pasznen 4. Tema 4.2
Pasnmen 5. Tema 5.1
Pazgen 7. Tema 7.1

YeTHbIM onpoc,
cobecenoBaHue
TectupoBanue
Pewenue keiica
Hanucanue
pedepara
Brimonnenue
MIPAKTUYECKON
paloThI
Pemenne 3amaqu

MP13

Pazpen 3. Tema3.1
Pazgen 4. Tema4.1,4.2,4.3

YcTHBIN ompoc,
cobecenoBaHue
Bremonnenue
MIPAKTUYECKON
paloThI
Pemrenune 3agau

MP14

Pazngen 4. Tema 4.1, 4.3
Pazgen 6. Tema 6.1

YcTHBIN ompoc,
cobecenoBaHue
TectupoBanue
Pemenune xeiica
Hanucanue
pedepara
Brimonnenue
MIPAKTUYECKON
paboThI
Penrtenue 3amau

MP15

Pa3zngen 4. Tema 4.2
Pasnmen 5. Tema 5.1

YcTHBIN ompoc,
cobecemoBaHme




TectupoBanue
Pemienue keiica
Brmonnenue
MPAaKTUYECKON
paboThI
Pemrenue 3agaq

MP16

Pazpen 7. Tema 7.1

YcTHbIl onpoc,
cobecenoBaHue
TectupoBanue
Hanucanue
pedepara
Brinmonuenue
MPaKTUYECKON
paboTsI

MP17

Pasnen 7. Tema 7.1

YcTHBIM ompoc,
cobeceoBaHue
TectupoBanue
Hanucanue
pedepara
Breimonnenue
MPaKTUYECKON
paboThI
Pemrenue 3amau

MP18

Pazgen 7. Tema 7.1

YeTHbIM onpoc,
cobecenoBaHue
TectupoBanue
Brinmonuenue
MPaKTUYECKON
paboThI
Pewenue 3amau

[IpenmerHbie

I1P601

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

YcTHBIM ompoc,
cobeceqoBaHKE
TectupoBanue
Pemienue keiica
Hammcanne
pedepara
Brimonaenue
[IPaKTUYECKON
paboThI
Pemienue 3agaq

I1P602

Paszpgen 1. Tema 1.1
Paznen 3. Tema 3.1
Pa3znen 4. Tema 4.1
Paznen 7. Tema 7.1

YceTHBIM ompoc,
cobecenoBaHKe
TectupoBanue
Pemienue keiica
Harmmcanwne
pedepara
Brmonaenue
[IPaKTUYECKON
paboThI




Penrenue 3amau
Pewenne
KOHTPOJIbHOM
paboTHI

I1P603

Paszpgen 1. Tema 1.2
Pazpgen 3. Tema 3.1, 3.2
Pa3znen 4. Tema 4.1

YcTHbll onpoc,
cobecenoBaHue
TectupoBanue
Pewienue keiica
Hanucanue
pedepara
Brinonxnenue
IIPAKTUYECKON
paboThI
Pewenne 3amaq

I1P604

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

YcTHbIl onpoc,
cobecenoBaHue
TectupoBanue
Brinonuenue
MPaKTUYECKON
paboThI
Pemenne 3agau

ITP605

Pasnen 2. Tema 2.1
Pa3nen 3. Tema 3.3

YcTHBIM onpoc,
cobeceoBanue
TectupoBanue
Breimmonnenue
IIPAaKTUYECKON
paboThI
Pemrenue 3agau

ITP606

Pazpen 2. Tema 2.1
Pasnen 3. Tema 3.2
Pasnen 4. Tema 4.2
Pazgen 7. Tema 7101

YeTHbII o1poc,
cobecenoBaHue
TectupoBanue
Pemenue keiica
Hanucanue
pedepara
Brimonaenue
MIPaKTUYECKON
paloThI
Pemenne 3amaqy

I1P607

Pazgen 2. Tema 2.1
Pasnen 4. Tema 4.3
Pazgen 6. Tema 6.1, 6.2

YcTHBIN ompoc,
cobecenoBaHue
TectupoBanue
Pemenune xeiica
Hanucanue
pedepara
Brimonnenue
MIPAKTUYECKON
paboThI
Penrenue 3amau

ITP608

Pasnen 2. Tema 2.2
Paznen 3. Tema 3.3
Paznen 4. Tema 4.2
Pasnmen 5. Tema 5.1

YcTHBIM ompoc,
cobecemoBanme
TectupoBanue

Pemenne keiica




Hanncanue
pedepara
Brinonxnenue
MPAaKTUYECKON
paboThI
Pewenue 3amau
Pemienue
KOHTPOJIbHOU
paboThI

ITP609

Pazgen 1. Tema 1.1

Pazpen 2. Tema 2.2

Pazpgen 3. Tema 3.1, 3.2, 3.3
Pazgen 4. Tema 4.2, 4.3
Pasnmen 5. Tema 5.1

Pazpnen 6. Tema 6.2

Pasnmen 7. Tema 7.1

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Pemrenne xeiica
Hanwucanue
pedepara
Brimonaenue
MPaKTUYECKON
paboThI
Pemenne 3agau
Pemrenne
KOHTPOJIbHOM
paboThI

I1P610

Pa3pen 2. Tema 2.1
Pazgen 4. Tema 4.2
Pazgen 6. Tema 6.1, 6.2

YeTHbIM o1poc,
cobecenoBaHue
TectupoBanue
Pewenue keiica
Hanucanue
pedepara
Brimonnenue
MPaKTUYECKON
paloThI
Pemenne 3amaqu

I1P611

Pazgen 6. Tema 6.1, 6.2
Pazpen 7. Tema 7.1

YcTHBIN ompoc,
cobecenoBaHue
TectupoBanue
Pemenune xeiica
Hanucanue
pedepara
Bremonnenue
MPaKTUYECKON
paloThI
Pemrenue 3agau

I1P612

Pasmen 4. Tema 4.1,4.2,4.3
Pasnmen 7. Tema 7.1

YcTHBIN ompoc,
cobecemoBaHme
TectupoBanue
Pemenune xeiica
Hanucanue
pedepara
Brimonnenue
MPaKTUYECKON
paboThI
Penrtenue 3amau




Jlis OLIEHKM JOCTHKEHHUS 3allVIAaHUPOBAHHBIX pe3yJabTaTOB OOydYeHHUs IO TPEAMETY
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arTecTaluy, KOTOphIE MPUIIAraloTcs K paboyeil mporpaMMe mpeamera.
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1. O01mue cBeIeHNA
®onn oneHouHBIX cpeAcTB (manee — DOC) npegHazHadeH UIsi KOHTPOJIS U OILCHKHU
00pa3oBaTeNbHbIX JOCTHKEHHH, OOydaromuxcsi mo mnporpamme ydeOHoro mnpeamera OOIL12

«XUMU»

@®OC BkIIOUAIOT B ce0si KOHTPOJBHBIE Marepuajbl I MPOBEIEHHUS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH ¥ IIPOMEKYTOYHOW aTTECTAllMH MO MPEAMETY, KOTopasi IPOBOAUTCS B (opMme npyrue
dopmbl MU GHEepeHIMPOBAHHOTO 3a4eTa.

2. Ilnanupyembie pe3yiabTarbl 00y4YeHHMsl MO MpeaAMeTy, olecrnevYuBalOIIue
€3yJ1bTAThl 0CBOEHHsI 00pa30BaTEJIbHOI MPOrPaMMBbI
Kon
pe3ynbrara HaumenoBanue pesynbrara o0y4eHus
oOyueHus
JINYHOCTHBIE
JIP01 c(OpMHUPOBAHHOCTH YYBCTBA FOPJOCTU U YBAKEHUS K UCTOPUU U JTOCTIKECHHUSIM
OTEYECTBECHHOM XHMMHYECKOW HAyKH; XMMHMYECKM TIPAMOTHOE IIOBEIEHUE B
poheCCHOHABHON ACATEIBHOCTH U B OBITY NMPU OOpAIIEHUH ¢ XUMHUECKUMHU
BEUICCTBAMH, MaTeprajgaMu U NIPOLIECCAMHU
JIP02 TOTOBHOCTh K TPOJODKEHHIO 0Opa3oBaHUsl M IMOBBIMICHUS KBAIH(UKAUN B
n30paHHON POECCUOHATIBHON AEATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKHX KOMIIETEHIIUI B 3TOM
JIP03 CIOCOOHOCTh MCIIOJIb30BATh JOCTUIKEHUS COBPEMEHHOM XMMMUYECKON HayKu U
XUMHUYECKUX TEXHOJOTMM JJIs MOBBIMIEHHUS COOCTBEHHOI'O HMHTEIIEKTYalbHOTO
pa3BUTHs B BBIOPaHHOM PO(ECCHOHAIbHOM NesITEIbHOCTH
JIP04 TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M CamMoO00pa30BaHUIO Ha
IIPOTSHKEHUHU BCEH )KU3HU
JIPOS c(OpPMUPOBAHHOCTb ~ JKOJOTMYECKOM  KyJAbTYpbl, IOHMMAaHHUE  BIUSHUSA
COLIMAJIbHO-DKOHOMHMYECKMX IIPOLECCOB HAa COCTOSHUE IPUPONHOM U
COLIMAJIbHOW Cpellbl, OCO3HaHHE IVI00AJIbHOIO XapakTepa 3KOJIOIMYECKHX
pobiem
JIP06 HENpUATHE NEUCTBUN, TPUHOCSIIMX BPEJ OKPYKAIOLIEN cpejie
JIPO7 COBEPILICHCTBOBAHUE A3BIKOBOM M YMTATEIbCKOM KYIBTYpbl Kak CpeAcCTBa
B3aMMOJCHCTBUS MEXY JIFOJIbMHU U NTO3HAHUS MUpa
JIP0S8 OCO3HAHWE UEHHOCTHM HAy4YHOH JESTEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
ITPOEKTHYIO U MCCIIEN0BATENbCKYIO AEATEIbHOCTh MHIMBUIYAIbHO U B IPYMIIE
MeTanpeIMeTHbIe
MPO01 YMEHHE CaMOCTOATENbHO (OPMYIMPOBATh M aAKTYaJIM3UPOBaTh MpPOOIEMY,
paccmarpuBarh €€ BCECTOPOHHE, OINpEAeNsATh LENU JesSTeIbHOCTH, 3aaBaTb
IapaMeTpsl U KPUTEPUU UX TOCTHXKEHUS, BHOCUTH KOPPEKTHUBBI B AESTEIBLHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YNIbTATOB ILIEJISIM, OL[EHUBAaTh PUCKU MOCIEICTBUN
JESTEIIBHOCTH
MPO02 BJIa/IETh HABBIKAMU Y4YEOHO-HMCCIIE0BAaTENbCKOM M MPOEKTHON JesTeNbHOCTH,
HaBBIKAMU pa3peneHust mpoodiem
MPO03 CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIHHOMY IOMCKY METONOB pPELIEHUs
ITPAKTUYECKUX 33]1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB MO3HAHMUSI
MPO04 BIIAJACTh BHUJAAMH JICSITEIBHOCTH IO TIONYYEHHWKD HOBOTO 3HAHWS, €r0
MHTEpHpEeTaly, NpeoOpa3oBaHUI0O W NPUMEHEHHIO B PA3JIUYHBIX Y4eOHBIX
CUTYAaIMsIX, B TOM YHCJIE NPU CO3/IaHUU YUEOHBIX U COLMATIbHBIX MPOEKTOB
MPO5 yMEHHUE MEepEeHOCUTh 3HAHUS B I03HABATENbHYI0 M MPAKTUYECKYIO 001acTh
KU3HEAESITeIbHOCTH; UHTEIPUPOBATh 3HAHUS M3 Pa3HbIX MPEIMETHBIX olsacTeit




MP06

BJIaACTh HAy4YHBIM THIIOM MBINIJICHUSA, BJIAJCTh Hﬂy‘lHOﬁ TCpMHHOHOFI/Ieﬁ,
KIIFOYCBBIMU ITOHATHUAMHU U MCTOAAMU

MPO07

BBIJIBUI'aTh HOBBIC UACH, IPCAJIararb OPUIrMHAJIIBHBIC ITOAXO0AbI M PEIICHUA

MP08

BJIAJICTh HABBIKAMH TOJyYCHHS MH(OpMAIMKM W3 MCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOATENIBHO ~ OCYLIECTBJIATh  IOMCK, AaHAJIM3, CUCTEMAaTH3alUI0 U
MHTEPHPETAINIO HH(POPMALIUU PAa3IMYHBIX BUJOB U (OPM NPEACTABICHUS

MP09

BJIaJACTH Pa3JINIHbIMHUA crocobaMu O6H.I€HI/I${ u B3aHMOHeﬁCTBHﬂ,
APTYMCHTHUPOBAHHO BCCTH JUAJIOL, YMCTb CMAIr4arb KOH(bJII/IKTHBIe CHUTyaluu,
paSBépHYTO U JIOTUYHO MH3JaraTb CBOIO TOYKY 3pC€HHA C HCIOJb30BAHHEM
S3BIKOBBIX CPCACTB

MP10

[MOHMMaTh M HCIIOJB30BaTh MPCHMYINECTBA KOMAHIHOW W HHIAMBHIYaTbHOM
paboThI

MP11

BbIOMpPAaTh TEMAaTHMKy M METOAbl COBMECTHBIX JEHCTBUH C yd4€ToM OOIIMX
HUHTEPECOB U BO3MOYKHOCTEM Ka)KIOrO WiIEHA KOJUIEKTHBA, NPUHHUMATh LU
COBMECTHOMH A€ATENbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUSA 1O €€
JNOCTHKCHUIO: COCTABJIATH IUIAH JEUCTBUM, PAacHpeleNsaTbh pOlIu € Y4ETOM
MHEHMH YJaCTHUKOB, OOCYKIAaTh pPe3yIbTaTbl COBMECTHOM pabOoThI

MP12

OLCHUBATb KAYCCTBO CBOCIO BKJIAJa U KAXKAOTO YUYACTHHKA KOMAH/bI B O6H.IPII>1
pe3yiabpTar I1o pa3pa6OTaHHLIM KpUTCpUusAM, OCYHUICCTBIATH IMO3UTUBHOC
CTPATCTUYCCKOC MOBCACHNE B PA3JIMYHLIX CUTYyallUAX, IIPOSABJIATE TBOPUCCTBO U
BOO6p8.)KCHI/Ie, OBITh HWHHUIUMAaTUBHBIM

MP13

CaMOCTOSITENIbHO OCYILECTBISTh TO3HABATEIbHYIO JESTENbHOCTD, BBISBISATH
POOJIEMBI, CTABUTh U POPMYITUPOBATH COOCTBEHHBIC 33]1a4U B 00pa30BaTeIbHON
NEeSTeNbHOCTH U KU3HEHHBIX CUTYallUsAX, CAMOCTOSATEIbHO COCTABIATH IUIaH
peuieHuss TpooIeMBl ¢ y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANOYTECHUI

MP14

crocoOCTBOBaTh (POPMUPOBAHUS ¥ TPOSBICHUS MIMPOKOW SPYAMIIAU B Pa3HBIX
00JIaCTSX 3HaHUH, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KYJIBTYPHBIH
YPOBEHBb

MP15

YMCEHHUEC [aBarb OHLCHKY HOBBIM CHUTyallUssM, BHOCHUTbL KOPPCKTUBLHI B
ACATCIIBHOCTD, OICHUBATE COOTBETCTBUC PE3YJILTATOB LICIISAM

MP16

CIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUIETh HAIIPABICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN c(epbl, ObITh YBEPEHHBIM B cebe

MP17

CIIOCOOHOCTH TOHUMATh SMOIMOHAJIBHOC COCTOAHUC APYTUX, YUUTHIBATH €TO IIPU
OCYHICCTBJICHUHA KOMMYHUKAIUH, CIIOCOOHOCTH K COYYBCTBHIO u
COIICPCIKNUBAHUIO

MP18

CIOCOOHOCTh MPUHUMATh ce0s, MOHMMAas CBOM HEIOCTAaTKU M JIOCTOWHCTBA,
[IPUHUMATh MOTUBBI U apryMEHTBI IPYTUX JIOACH IPU aHAIU3E PE3YyIbTaTOB
NeSITeIbHOCTH, MPU3HAaBaTh CBOE MPAaBO M NPABO APYTUX JIIOAEH Ha OIMIMOKH,
pa3BUBaTh CIOCOOHOCTh NOHUMATh MHP C MO3UIMHU APYTOro YeJIOBEKa

NMPEAMETHBIC

I1P601

c(hOpMHPOBAHHOCTb  MPEACTABICHUN: O  XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XHMHUHM B TO3HAHUM SIBJICHUI
npupoasl, B (GOPMHUPOBAHWM MBIIUICHUS W KYJIBTYPBHl JIMYHOCTH, €&
(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOAMMOM /il pElIeHUs MPAKTHUYECKHUX
3a/lad U JKOJIOTUYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 370POBbIO U
MIPUPOJTHOM cpefie

11P602

BJIQJICHANEC  CHCTEMOH  XHMHYECKHX  3HAHHWH,  KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONIME TOHATUA(XUMUYECKUNA JIIEMEHT, aToM, DJIEKTPOHHAas
obojouka atoma, s-, P-, -d-3JEKTPOHHBIC OPOMTAIM aTOMOB, HWOH, MOJIEKYJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIDHAs Macca, MOJISAPHBI O0OBEM, YIIIEPOTHBIN CKEJIET,




(GyHKUMOHAIbHAS TPYIINA, PAJUKaIl, U30MEPHsl, TOMOJIOIHUECKHUH psAJl, TOMOJIOTH,
YIJICBOAOPO/IBI, KUCIOPOA- W a30TCOACP)KALINE COCIMHEHUS, OUOJOTMYECKU
aKTHBHbIE  BellecTBA(YIVIEBOIbI, JKUpPbI, O€IKH), MOHOMEp, MOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKY/SIPHBIE COEIUHEHMSI, KpUCTAJINYECKast
peméTka, TUIIBI XMMUYECKHX peakUuil (OKHUCIUTEIBHO -BOCCTAHOBUTEINIBHBIE,
9K30- U SHJOTEPMHUYECKUE , PEaKI[MH HOHHOTO 00MEHa), pacTBOP, HIEKTPOIUTHI,
HERJIEKTPOJIUTBI, ANIEKTOPOJIUTUYECKAsS JUcconuanus, OKHCJIUTENb,
BOCCTaHOBMTEJb, CKOPOCTh XMMHUYECKOM pEaKIMU XMMHUYECKOE PaBHOBECHE),
TEOPHUH U 3aKOHBI(TEOPHSI XUMUYECKOTO CTPOSHHSI OPraHUYECKUX BellecTB A, M,
BbytnepoBa, Teopusi 3AEKTPOIUTHUECKON JUCCOLMALUHU, NEPUOANYECKUN 3aKOH
J.W. MenieneeB, 3aKOH COXPaHEHUS! MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3BIK XUMUH, (PAKTOJIOTUIECKHE CBEJICHHSI O CBOWCTBAaX, COCTABE, IMOIyUYCHHS U
0€30I1aCHOM HCIOJIb30BAHUM BAKHEHIINX HEOPraHMYECKUX M OpraHMYeCKUX
BEIIECTB B OBITY M MPAKTUYECKON JEITEIHHOCTH YeJIOBEKA

I1P603

YMCHUEC BBISABIATE XapaKTCPHBIC IIPU3HAKKU U B3aMMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
IMPUMCHATH COOTBCTCTBYIOIIUC IMMOHATHA IIPU OIMMCAHUU CTPOCHHUA U CBOICTB
HCOPraHUMYCCKHUX MU OPraHUYCCKHX BCHICCTB U HX npeBpameHI/Iﬁ; BBIABJIIATH
B3aMMOCBS3b XMMHUYCCKUX 3HAHHUI C MOHATHUIMH U MNpEaACTaBICHUAMU APYIrux
CCTCCTBCHHOHAYYHbIX NIPCAMCETOB

11P604

yMeHue HCIIOJIb30BaTh HaVMEHOBAaHHUS XUMHUYECKHUX COCIMHEHU
MEXIYHapOIHOIO COX03a TEOPETUYECKON U IPUKIIAJHOW XUMUHU U TPUBUAJIbHBIE
Ha3BaHUS BAXHEUIIMX BEMICCTB(ITWUJICH, aleTWIEH, DIHIepuH, (enom,
dopmanbaerusl, ykKCycHas KWIOTa, IVIMIMH, YrapHbId Ta3, YJACKUCIbIA ras,
aMMHaK, raiméHHasi U3BECThb, HEralul€HHAsl U3BECThb, MUTHEBAs CONA U JIPYTHX),
COCTaBJIATh (HOPMYJIbI HEOTAaHUUECKUX M OPraHMYECKUX BELIECTB, YPaBHEHMS
XUMHUYECKUX peaklui, OOBACHATh UX CMBICH; IOATBEP)KIATh XapaKTEpHbIE
XMMHMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOUIMMH 3KCIIEPUMEHTAMHM U
3alMCsIMU YPAaBHEHMM peakuui

I1P60S

YMEHHUE YCTaHABJIMBaTh MPUHAICIKHOCTh W3YyYCHHBIX HEOPTaHUYECKUX |
OpPraHWYECKHUX BEIIECTB K OMPEACIIEHHBIM KJIACCaM W TPYIIIaM COCIUHEHUHN
XapaKkTepu30BaTh MX COCTAaB U BaKHEHIIME CBONCTBA; OIMpENesaTh BUIBI
XUMHUYECKHX CBs3eH (KOBaJeHTHas, MOHHAs, METaJUIMYecKasi, BOJOPOJIHAs)),
TUTBI KPUCTAIUTMYECKUX PEMIETOK BEIIECTB; KIACCU(PUIIMPOBATH XMUMHUUYECKUE
peakuu

I1P606

BJIaJICHUE OCHOBHBIMHM METOAAMH HAyYHOI'O MO3HAHMS BEIIECTB U XMMHUYECKUX
SIBJICHHUH (HaOJIO/IeHre, U3MEpPEHNe, YIKCIIEPUMEHT, MOJICTTUPOBAHUE)

11P607

YMEHHUE TPOBOIUTH pacy€Tbl MO XHUMHUYECKUM (opMyllaM M YpaBHEHUSIM
XUMHUYECKHX  peakuMi C  HUCHOJIb30BaHMEM  (U3MYECKUX  BEJIUYMH,
XapaKTepU3YIOLIMX BELIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00bEMa
(HOpMaJbHBIE YCIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA; UCII0JIb30BATh CUCTEMHbBIE
XUMHMYECKHE 3HAHUS JUIsl NPHUHATHA PEUICHWMM B KOHKPETHBIX JKW3HEHHBIX
CUTYallMsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

I1P608

yYMEHHE MJIaHUPOBATh U BBINOJHATh XUMHUECKUH 3KCIIEPUMEHT (IIPEeBpalLCHHS
OpraHWYEeCKHUX BEUIECTB IIPU HArPEBAHNH, MOJYYECHHUE ITUJIICHA U U3YyYEHUE €T0
CBOMCTB, KQYECTBEHHBIEC PEAKIUU HA AJIbACTU/IbI, KpaXMall, YKCYCHYIO KUCIIOTY;
NeHarypaiusi OeJKOB MpU HAarpeBaHUU, LIBETHBIE PEAKIUU OENIKOB; MPOBOAUTH
peakiMM HOHHOTO OOMEHa, OIpeneNsiTh Cpeay BOAHBIX  PacTBOPOB,
KaueCTBEHHbIE PeaKkluu Ha Cynb(]ar-, KapOOHaAT- U XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHUS; pelarb JKCIEPUMEHTAIbHBbIE 3aJadd 10 TeMaM «MeTtamib»y U «
Hemerannel») B COOTBETCTBMM C NpaBUJIaMU TEXHUKH O€30MAaCHOCTH MpHU
oOpallleHny , BEUIECTBAMU M JIAOOPATOPHBIM OOOPYIOBAHUEM; MPEICTABIATH
pe3ynbTaThl XMMHUYECKOrO OSKCIepUMEeHTa B (opMe 3alucu  ypaBHEHHH




COOTBETCTBYIOIIMX peakuuil M (QOpPMYIHPOBaTh BBHIBOABI HA OCHOBE 3THUX
pe3yJIbTaTOB

11P609

YMEHHE aHAJIU3UPOBATh XMMHUECKYI0 MH(POpPMAIIHIO, MMOJIyYaeMyI0 U3 pa3HbIX
VCTOYHHKOB (CpeACTB MaccoBOW nHpopMaIuu, cetb IHTEpHET U Ipyrue)

I1P610

yMEHHUE COOJTI0aTh IIPaBUIIa YKOJOTHUYECKH IIEJIECO00Pa3HOTO MOBEICHHS B OBITY
U TPYIOBOW JEATEIbHOCTH B UEISAX COXPAaHEHUsS CBOETO 3JI0POBbA U
OKpY’KaIOUIEH CpeJibl; YYUTHIBATh ONTACHOCTH BO3/ICHCTBHS HA )KUBBIC OPraHU3MbI
ONPENCIIEHHBIX BEILIECTB, IOHUMAas CMbICI [IOKA3aTelIsl MPEAEIbHON JOMYCTUMON
KOHLICHTpAIUU

I1Po11

YMCHHUC IIPUMCHATHL 3HAHHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IIO3HAHUA
BE€IIECCTB MW XHUMHUYCCKUX SIBJICHUM JJIA o6yqa101u1/1xc>1 C OrpaHUYCHHBIMH
BO3MOKHOCTAMU 300POBb

11Po12

YMEHHUE HCIIONIb30BaTh PelibeHO TOUCUHYIO cucTeMy oOo3HaueHuid JI. bpaiins
JUTSL 3aMACH XUMHYECKHUX (POPMYIT JUISL CIETIBIX M CITA00BUISIINX O0YJarOIIUXCSI

3. CooTBeTCTBHE OIIEHOYHBIX CPEICTB KOHTPOJMPYEMbIM pe3yJbTaTaM 00y4eHu st
3.1 CpeacrBa, npuMeHsieMble J1JIsl OleHKH YPOBHS TeOPeTHYeCKOH OATOTOBKHU

Kparkoe
HAauMEHOBAHUE

HanmenoBanue o1ieHOYHOTO
CpE/CTBa U MPEJICTABICHUE €0 B
DdOC

Iloka3zaresnp oBlIaeHUA
pe3ynbraTaMu 00y4eHus

Kox
pe3ynbrar

pasnena (Momyst) a

/ TEMBI npeamMeTa

o0Oy4yeHus

Texymuii
KOHTPOJIb

[IpomexyrouHas
arrecranus

Paznen 1. OCHOBBI CTPOCHUS BEIIECTBA

Tema 1.1.
CtpoeHnue aToMmoB
XAMUYECKUX
9JIEMEHTOB U
npupojaa
XHUMHYECKOHN
CBSI3U

JIP02

CnocoOHOCTh
0CO3HaBaTh CBOU
KOHCTHTYIIMOHHBIC ITPaBa
1 00S3aHHOCTH,
yBa)kKeHUE 3aKOHA U
IIPABOIIOPSIIKA B
nH(OPMAIIMOHHOM cdepe

JIP0O4

CnocoOHOCTh
chopMHpOBaThH
HPaBCTBEHHOE CO3HAHHE,
ATUYECKOT'O MOBEJICHHS C
HCTIOJIb30BaHHEM
UH(POPMAITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

MPO3

CnocoOHOCTh CTaBUTh U
bopmyarpoBaTh
COOCTBEHHBIE 3a/1a49H B
o0Opa3oBarebHON
JESITETBHOCTH U
YKU3HEHHBIX CHTYaIUsIX
JUTSL PEIICHUS
WH(POPMAITMOHHBIX 3a/1a4

I1P602

CrocoOHOCTH BIaJIETh
CHCTEMOM XUMHYSCKHUX
3HaHWM, KoTopas
BKJIFOYACT:
OCHOBOITOJIAraroIIne
MOHATHUS (XUMUYECKUN

Bonpocs qis
cobecemoBaHU
s (m. 5.1,
BOITPOCHI 1-5),
Tema 1.1
Pegepar 1
(m.5.2)

Bomnpocsl Tecta
1-11 (m. 6.1)
Ketic No2 (11.6.4)

Bomnpocs! Ha
cobecenoBaHue
20, 21,22, 25(m.
6.3)




AIIEMEHT, aToM,
AIIEKTPOHHAS 000JI0UKa
aroma, s-, p-, -d-
ANIEKTPOHHBIE OPOUTAIIN
aTOMOB, WOH, MOJICKYJIa,
BaJICHTHOCT,
AIEKTPOOTPHIIATEITLHOCT
b, CTETICHb OKUCJICHUS,
XUMHYECKast CBS3b

Tema 1.2.
[Tepuognyeckuit
3aKOH W Ta0JIHIa
. . MenneneeBa

JIPO1

CrocoOHOCTh
(dbopMHPOBaTh YYBCTBO
TOPJIOCTH M YBKEHUS K
UCTOPUU M JJOCTHIKCHUSIM
OTEYECTBEHHOMN
XUMHYECKOH HayKH;
XUMHYECKH TPAMOTHOE
MIOBEJICHUE B
npodeccuoHaNbHOM
NESITETIHOCTH U B OBITY
npu 00paIIeHNN C
XHUMHUYECKHUMHU
BEIICCTBAMH,
MarepuaiamMu u
IPOIECCAMU;

JIPO4

CriocoOGHOCTH U
TOTOBHOCTb K
00pa3oBaHUIO U
caM000Opa30BaHHUIO Ha
IIPOTSKEHNUN BCEU
KHU3HH,

MP04

CnocoOHOCTh BIIaAETh
BHIAMH AEATEILHOCTH
IO MTOJTYYEHUI0 HOBOTO
3HAaHUA

MPO06

CnocobHocTh popmMu-
pOBaHME HAy4YHOTO THIIA
MBIIIJICHUA

MP11

CriocoGHOCTh BBIOMpATh
TEMAaTUKY U METOIbI
COBMECTHBIX JECUCTBHHU C
y4E€TOM 00X
MHTEPECOB U
BO3MOKHOCTEHN KaXKIIOTO
YyJIeHa KOJIJIEKTHBA,
MIPUHUMATh IIEJIHA
COBMECTHOM
JIeTEIIbHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATH
JEUCTBUS 11O €€
JTIOCTYIKEHUIO:

Bompocsl u
3a7aHus IS
cobeceoBaHU
q(m. 5.1,
BOITPOCHI 1-5),
Tema 1.2

Bompocs Tecra
12-27 (m. 6.2);
Ketic Nel (1. 6.4)

Bormpocer Ha

cobeceoBaHue
23-24(6.3)




COCTAaBJIATH IUIAH
JIEHCTBUM, pacIperesaTh
pOJH ¢ y4ETOM MHEHUN
YYaCTHHUKOB, 00CYX/1aTh
pe3ynbTaTbl COBMECTHON
paboThI

I1P603

CnocoOHOCTh
c(hopMHUPOBAHHOCTh
YMEHHI BBISBIATH
XapaKTepHbIE MPU3HAKU
U B3aUMOCBSI3b
V3Y4YCHHBIX IOHATHUH,

Paznen 2. Xumuyeckue peakuuu

Cnoco0HOCTh U
TOTOBHOCTH K
MIPOIOJDKEHUTIO
00pa3zoBaHHs U
ITOBBIIIICHUS
KBaTM(UKALIUH B
n30paHHOI
npodeccuoHaIbHON
JIEITEIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POITM XUMUIECKUX
KOMIIETEHIMI B 3 TOM

CrocoOHOCTh
HCII0JIb30BAaTh
JIOCTUKCHUS
COBPEMEHHOU
XAMHYECKON HAYKH U
XUMHUYECKUX TEXHOJOTUI
JUUIS] TIOBBIIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOMU
npodeccuoHaIbHOM
JIeATEIbHOCTH

CnocoOHOCTh U
TOTOBHOCTh K
00pa3oBaHUIO U
caM000pa30BaHHUIO Ha
IIPOTSKEHNUU BCEH KU3HU

Tema 2.1. Tunet JIP02

XUMHYECKUX

peaxkuuit
JIPO3
JIP04
MP04

CnocoOHOCTh BIAJETh
BUIAMH JI€ATEIILHOCTH
10 TIOJTYYEHUIO HOBOTO
3HAHHS, €T
UHTEPIpPETAIUH,
npeoOpa3oBaHUIO U
NPUMEHCHHIO B
pa3IMYHbIX y4eOHBIX
CUTYallUsX, B TOM YHUCIIC

Bonpocsl n
3alaHus s
cobecenoBaHM
s (m. 5.1,
BOITPOCHI 1-6),
Tema 2.2

Bompocsr Tecta
28-36 (1. 6.2)

Bormpoc na
cobeceroBaHue
27(6.3)




MIPU CO3/TaHUH YICOHBIX
1 COMAJIBHBIX IMTPOCKTOB

MPO5

CriocoOHOCTh U YMEHUE
MNEPCHOCUTL 3HAHU B
MIO3HABATENIFHYIO U
MPAaKTUYECKYIO 00JacTu
KHU3HEACATSIBHOCTH;
MHTETPUPOBATH 3HAHUS
U3 Pa3HbIX IPEIMETHBIX
obnacreit

MP12

CriocoOHOCTh OLIEHUBATH
Ka4eCcTBO CBOETO BKJIAJa
U KaXIOro y4YacTHUKA
KOMaHIbl B OOmui
pe3yibTar o
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIICCTBIIATH
MO3UTHUBHOE
CTPATETHYECKOE
MOBEJICHUE B Pa3IUYHBIX
CUTyallusiX,  IPOSIBIIATH
TBOPYECTBO u
BOOOpaxeHue, OBITH
WHUIIMATHBHBIM

ITP605

CriocoOHOCTh U yMEHUE
YCTaHaBIIMBATh
IIPUHA]JIEKHOCTh
M3Y4EHHBIX
HEOPTraHUYECKUX U
OpraHUYECKHUX BEILIECTB K
OIpENIEIIEHHBIM KJlaccaM
U Tpynnam COeIMHEHUI
XapaKTepH30BaTh UX
COCTaB U BayKHEWIINE
CBOWCTBA; ONPEAEIATh
BH/JIbl XUMUYECKUX
cBs3el (KOBaJIGHTHas,
MOHHAas1, MeTaJUIMYecKas,
BOJIOPOJIHAS)), TUIIBI
KPUCTAJUTMYECKUX
pEUIETOK BENIECTB;
KIIacCU(UIIUPOBATH
XUMUYECKHE PEAKITUN

I1P606

CriocoOHOCTh U
BJIaJICHUE OCHOBHBIMHU
METOJIaMH Hay4HOTO
IIO3HAHUS BCUICCTB U
XUMHYECKHUX SBIEHUI
(mabmronenue,
U3MEpeHne,




AKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P607

CriocoGHOCTh U yMEHUE
IIPOBOJAUTH PACYETHI 11O
XUMHUYECKUM (popmyrnam
U ypaBHEHUSIM
XUMHUYECKUX PEaKLUil C
HCIIOJIb30BaHUEM
(U3NYECKUX BEJITUYNUH,
XapaKTEPU3YIOIIHUX
BEILIECTBA C
KOJINYECTBEHHOU
CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBA
BEIIECTBA; UCIIOIb30BATh
CUCTEMHbIE XUMHUUYECKHE
3HAHUS U1 IPUHSITUS
pELIEHNI B KOHKPETHBIX
JKU3HEHHBIX CUTYyalUsIX,
CBSI3aHHBIX C
BELIECTBAMH U UX
IIPUMEHEHHUEM

I1P610

CriocoOHOCTh M yMEHUE
co0mroaTh npaBmiIa
IKOJIOTHYECKH
1e7IecCO00pa3HoOro
MOBEZICHUS B OBITY U
TPYIOBOH JIESITEIBHOCTH
B IIEJISIX COXPaHECHUS
CBOETO 3/I0POBBS U
OKPYKarOIEe CpeJIbl;

I1P611

CriocoGHOCTh U yMEHUE
MPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METO/IaX MO3HAHUS
BEILIECTB M XUMHUECKUX
SIBJICHUU JUIA
00yJaronmxcs ¢
OTpaHUYCHHBIMU
BO3MO)KHOCTSMU
37I0POBBS

Tema 2.2.
DIIeKTpOJIU-
THYECKas
JIACCOLMAIUS U
HOHHBIH 00MeH

JIPO3

CHOCOOHOCTH UCTIONb-
30BaTh JOCTH)KCHHS
COBPEMEHHOM
XUMHYECKON HAyKU U
XUMHUYECKUX TEXHOJOTUI
TSI TIOBBIIIICHUS
COOCTBEHHOTO
HWHTEJUICKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOU

Bomnpocel
3alaHus s
cobecenoBaHn
a(m. 5.1,
BOITPOCHI 1-4),
Tema 2.2
Pedepar 2 (1.
5.2)

Bormpocsl Tecra
37-47 (1. 6.2)
Bormpoc na
cobecemoBaHme
26,31, 32(1 6.3)




npodeccuoHaTbHOM
ACATCIIBHOCTHU

JIPO4

CITIOCOOHOCTD U
TOTOBHOCTb K
00pa3oBaHUIO U
caM000pa3oBaHUIO Ha
NPOTSHKCHUN BCEH KH3HH

JIPO8

CrocoOHOCTh OCO3HAHUS
LIEHHOCTHU Hay4yHOH
JESITEIIbHOCTH, TOTOB-
HOCTb OCYIIECTBIIATh
MPOSKTHYIO U HCCIIEIO0-
BaTEINIbCKYIO JESTENb-
HOCTh MHJIUBUYaTHHO U

B IpyIIe

MPO02

CnocoOHOCTH BIIaJIETh
HaBbIKAaMH y4eOHO-
HCCIICIOBATEIILCKOM U
MPOEKTHOM
JIEATEIbHOCTH,
HaBBIKAMH pa3peIicHus
npo0Jem;

MP09

CriocoOHOCTbH BIIAJIETh
Pa3IMYHBIME CITIOCO0aMU
OOIIEHHS U B3aUMOJICH-
CTBHSI, apT'yMEHTHPOBAH-
HO BECTH JIUAJIOT, YMETh
cMsIr4ath KOHQJINKTHBIC
CHUTYAIHH;

MP11

CnocoOHoCTh BEIOMpaTh
TEMAaTUKY U METOJbI
COBMECTHBIX JICCTBHH C
yuéToM 001X
UHTEPECOB U
BO3MOXKHOCTEM Ka)10ro
yJieHa KOJUIEKTHUBA,
MIPUHUMATh LEJIH
COBMECTHOM
JIESTENBHOCTH,
OpraHU30BbIBATH U
KOOPJIMHUPOBATh
JIEUCTBUS 110 €€
JIOCTUKECHUIO:
COCTaBJIATH IJIaH
JIEUCTBUM, pacIpelesaTh
pOJIH C YY4ETOM MHEHHI
YYaCTHHUKOB, 00CYX/1aTh
pe3ynbTaTbl COBMECTHOM
paboTHI

I1P608

CnocoOHOCTh U yMEHUE
IUTAHUPOBATh U
BBITIOTHATh XUMHYECKHI




AKCIEPUMEHT, IPOBOIUTH
peaKI HOHHOTO
oOMeHa, orpeeNsTh
cpeny BOJHBIX
pacTBOpPOB,
Ka4eCTBEHHBIE PEAKIIUU
Ha cynbdar-, KapOoHar- u
XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHUS;
pemiarb
HKCIEPUMEHTAJIbHbIE
3aaa4yu 1o teMam «Me-
Tajuib» U « Hemeran-
JIbI») B COOTBETCTBUU C
MpaBWJIaMU TEXHUKH
0€3011aCHOCTH

I1P609

CriocoGHOCTh U yMEHUE
AHAJIM3UPOBATH XUMU-
4eCcKyro HH(pOpMaIuio,
MOJTy4aeMYI0 U3 pPa3HbIX
UCTOYHHUKOB (CpPEICTB
MaccoBOM UH(pOpMaIUH,
ceTb VIHTEpHET U Apyrue)

KontponbHas
pabora Nel.

Samanus KP Nel
(.6.1)

Paznen 3.Ctpoenue

M CBOMCTBA HCOPIraHMYCCKNX BCIICCTB

Tema3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTpOEHHUE
HEOPTaHMYECKHUX
BEIIECTB

JIPO2

CrocoOHOCTh ¥ TOTOB-
HOCTb K TIPOJIOJDKEHHIO
00pa3oBaHusl U MOBBIIIIE-
HUS KBUTM(UKAIMH B
n3bpanHoit podeccuo-
HAJIbHOU JAESITeNTbHOCTH

JIPOS

CrocoOHOCTh U 0CO3HAa-
HUE [ICHHOCTU HayYHOU
JACATCIIbHOCTHU, I'OTOBHOCT
b OCYIIECTBISATH TPOEKT-
HYIO B UCCIICIOBATEIIh-
CKYIO I€ITEeIbHOCTD
I/IHI[I/IBI/II[yaJ'II)HO U B

rpynme.

MPO08

CnocoOHOCTh BIaJETh
HABBIKAMH TTOTYYESHUS
nH(pOpMaIH U3
MCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSTEITHHO
OCYIIECTBIIATH MOUCK,
aHaJIN3, CUCTEMaTU3alIHIO
Y MHTEPIPETALIUIO
HHGOPMAITUHU PA3THIHBIX
BUJIOB 1 (popm
TIPEICTABICHUS

Bomnpocsl n
3a7aHus s
cobecenoBaHM
q(m. 5.1,
BOIPOCHI 1-5),
Tema 3.1
Pedepar 5
(m.5.2)

Bormpocsl Tecra
48-62 (1. 6.2)
Bormpoc na
cobeceoBaHue
33(m6.3)




MP09

CrocoOHOCTE BIaAETh
pa3IMYHBIME crIoco0aMu
OOIICHUS ¥ B3aMMOICH -
CTBUSI, QpTyMEHTUPOBAH-
HO BECTH JTAJIOT, YMETh
CMSTYaTh KOH(IHKTHBIE
CUTYyalluu, pa3BEPHYTO U
JIOTUYHO U3J1ararh CBOIO
TOYKY 3pPEHUS C UCIIOJb-
30BaHUEM SI3BIKOBBIX
CPE/ICTB

MP12

CnocoOHOCTh OIEHHBATh
KayeCTBO CBOETO BKJIaja
U KQXKJIOTO Y9aCTHUKA
KOMAaHIbI B OO
pe3ynbTarT 1mo
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIIECTBIISTh
[MO3UTHUBHOE
CTPATETHYECKOE
TIOBEJICHUE B PA3IINIHBIX
CUTYaLUsX, IPOSIBIISATH
TBOPYECTBO U
BOOOpaxeHue, ObITh
MHUIMATUBHBIM

I1P602

CnocoOHOCTH U
BJIaJICHHE CUCTEMOM
XUMHUYECKHUX 3HAHUH,
KOTOpasi BKJIIO-YaerT:
OCHOBOTOJIAratoI1e
TMOHSTHSI(XUMUIECKUI
AIIEMEHT, aTOM,
AJIEKTPOHHAS 000JI0YKa
aroma, s-, p-, -d-
ANIEKTPOHHBIE OPOUTAIN
aToOMOB, HOH, MOJIEKYIa,
BaJIEHTHOCTB, JJIEKTPOOT-
pHUIIAaTEeIbHOCTD, CTENIEHB
OKHUCTICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJIIpHBIA 00BEM,
KpUCTaTHYeCcKas
pemeT-Ka, TUIIBI
XUMHUYECKHUX PEaAKITHA
(OKMCITUTENBHO -
BOCCTaHOBUTEJIbHBIE,
9K30- U
SHIOTEPMUYECKHUE ,
peaKIu HOHHOTO 0OMe-
Ha), pacTBOP, ANEKTPOIIHU-
ThI, HEOJICKTPOJIUTHI,




AIIEKTOPOJIUTHUECKAST
JUCCOIMAINS, OKUCITU-
TeJb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOMN
peaKkuuu, XUMHYEeCKoe
paBHOBECHE, TEOPUH U
3aKkoHbl. Teopust
ANEKTPOJIUTUYECKON
JUCCOLIMAIINH, TIEPUOTH-
yeckuit 3akoH [[.1.
MenneneeB, 3aK0H
COXpaHEHUsI MaCChI.

I1P603

CriocoGHOCTh U yMEHUE
BBISBIISITH XapaKTEPHbIC
IIPU3HAKU U B3aMOCBS3b
W3Y4CHHBIX IIOHATHUH,
IIPUMEHATH COOTBETCTBY-
IOILME ITOHATUS IIPU
ONMCAHUU CTPOEHUS U
CBOMCTB
HEOPraHUYECKUX U
OpraHUYECKHUX BEIECTB
Y UX IIPEBPALICHUI;

I1P604

CriocoOHOCTh M yMEHUE
UCIOJIb30BaTh HAUMEHO-
BaHMS XUMHUYECKUX
COEIMHEHUH 110
HomeHkiatype IUPAC.

I1P609

CriocoGHOCTh U yMEHUE
AHaJIM3UPOBATh XUMU-
4eCcKylo HH(pOpMaIuio,
HOJIY4aeMYI0 U3 Pa3HbIX
HCTOYHHUKOB (CpPEICTB
MaccoBOM MH(pOpMaIIHH,
ceTb MHTEpHET M OpyTHE)

Tema 3.2.
duzuko-
XUMHUYCCKHUC
CBOMCTBA
HeOpFaHI/I‘IGCKI/IX
BEIIIESCTB

JIPO2

CnocoOHOCTh K IIPOI0JI-
KEHHI0 00pa30BaHUs U
TIOBBIIIICHUS
KBaTM(UKALIUY B
n30paHHOH Mpo-
beccuoHanbHOM
JIeSITeh-HOCTH

JIPO3

CnocoOHOCTh K MCTOJb-
30BaHUIO JTOCTHKEHUI
COBPEMEHHOM XUMHYEC-
KO HayKu

JIPO4

CrocoOHOCTh ¥ TOTOB-
HOCTB K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUN BCEH KU3HU

JIPO8

CrocoOHOCTE U OCO3HAa-
HHE [IEHHOCTH HAYYHOU

Bonpocel n
3alaHus s
co0ecen0BaHU
a(m. 5.1,
BOITPOCHI 1-4),
Tema 3.2
Pedepar 4 (1.
5.2)

Bompocsl Tecra
63-76 (1. 6.2)

Bormpoce! Ha
cobecenoBaHuE

35-41( 6.3)




ACATCIIBHOCTH, T'OTOB-
HOCTb OCYUICCTBJIATH
IMPOCKTHYIO U UCCJICO0OBA-
TCJIbCKYIO NCATCIIbHOCTD

MPO3

CrocoOHOCTh U TOTOB-
HOCTBb K CaMOCTOATCJIb-
HOMY IIOMCKY MCTOJ0B
peiCHUA NPAKTUICCKUX
3aaa4, IpUMCHCHUIO
Pa3jInIHbIX MCTOAOB
IIO3HaHUA

MPO06

CriocoOGHOCTH BIIa/IETh
Hay4YHbIM TUIIOM MBIIILIE-
HUSI, BIQJIETh HAYYHOU
TEPMUHOJIOTHEM, KITFOue-
BBIMU MOHSATUSIMU U
METOJIaMHU

MPO7

CrocoOHOCTh K TIPOJIOIT-
YKCHUI0 00pa30BaHus U
ITIOBBIIIICHUA KBaJII/I(i)I/IKa-
UM B U30paHHOM TIPO-
beccuoHanbHON
JIeSITEIIh-HOCTH

I1P603

CriocoOHOCTE (opMHUPO-
BaTb YMEHUS BBIABIIATH
XapaKTepHbIE IPU3HAKU
Y B3aUMOCBS3b
V3Y4YCHHBIX OHATHUH,

I1P604

CnocoOHOCTh ¥ YMEHHE
HCIIOJIB30BaTh HAMMEHO-
BaHUS XUMHUYECKHX COe-
NUHEHUH 110 HOMEHKJIA-
type IUPAC

I1P606

CnocoOHOCTH K
BJIQJICHUIO OCHOBHBIMU
MCTOAaMU HAYYHOTO
MO3HAHUS BEIIECTB U
XUMHAYECKUX SABJICHUI
(nabmronenue,
HU3MEpeHHUeE,
AKCIEPUMEHT,
MOJICTTUPOBAHUE)

I1P609

CnocoOHOCTh
aHAJIM3UPOBAThH
XUMUYECKYIO
1H(OpPMaIHIO

Tema 3.3.
Wnentudukanms
HEOPTaHHYECKHUX
BEIIIECTB

JIPO3

CriocoOHOCTE UCIOJIb-
30BaTh JOCTHKCHUS
COBPEMEHHON XUMHYEC-
KO HayKHd U XUMHUYECKHUX
TEXHOIOTHH IS

Bonpocsl n
3aJIaHus JUIS
cobecen0BaHU
q(m. 5.1,

Bompocsl Tecra
77-101 (1. 6.2)




MOBBIILIE-HUS CBOETO
YPOBHs

JIPO7

CnocoOHOCTh U COBEP-
IICHCTBOBAHME SI3BIKOBOM
Y YUTATEIbCKOU KYJbTY-
PBI KaKk CpecTBa B3aUMO-
JICUCTBUS MEXKIY
JIFOABMU M ITO3HAHUS
MHpa

MPO1

CriocoOHOCTh U yMEHUE
CaMOCTOATENIBHO (popMy-
JIMPOBATh U aKTyaJIM3U-
poBarb Ipobiemy, pac-
CMaTrpuBarh €€ BCECTO-
pOHHe,

MPO03

C110coOHOCTB U TOTOB-
HOCTb K CAMOCTOSITENb-
HOMy HOI/ICKy METOJI0B
pELICHHS TPAKTUYECKUX
3a/1a4,

I1P605

CnocoOHOCTh ¥ YMEHHE
YCTaHaBJIMBATh
MIPUHAJIC)KHOCTh
M3YYEHHBIX
HEOpPraHWYEeCKUX U
OPraHUYEeCKUX BEUIECTB K
onpencIEHHBIM Kilaccam
Y TpYIIaM COEAUHEHMI
XapaKkTepru30BaTh UX
COCTaB M BaKHEUIIINE
CBOICTBA;

I1P608

CnocoOHOCTh ¥ yMEHHE
TUTAHUPOBATH U
BBITIOJTHATh XUMUYICCKUHT
HKCIEPUMEHT
(mpeBpareHus
OpPraHMYECKHX BEIIEeCTB
[P HarpeBaHUH, IOy~
YeHHE ITUJICHA U
W3y4YEHHE €r0 CBOMCTB,
KaueCTBEHHBIE pPeaKIuu
Ha aJIbJICTH/IBI, KpaXxMall,
YKCYCHYIO KUCIIOTY;
JIleHaTypaIus OeJIKOB MpU
HArpeBaHUU, IIBETHHIC
peakiuu OEIKOB;

I1P609

CriocoGHOCTh U yMEHUE
AHAJIM3UPOBATh XUMU-
YeCKyI0 HH(POpPMaIIHIO,
HOJTy9aeMyFO U3 pa3HbIX
MCTOYHUKOB (CpEACTB

BOMPOCHI 1-4),
Tema 3.3




MaccoBOM MHGOPMAIINH,
ceTh MIHTEpHET M Opyrue)

KontponbHas
pabora No2.

Samanusg KP Ne2
(.6.1)

Paznen 4. CtpoeHue u cBOMCTBa

OpPraHN4YCCKHUX BCIICCTB

Tema4.1.
Knaccudukanms,
CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYECKHUX
BEILIECTB

JIPO1

CriocoGHOCTB K
XUMHUYECKH TPAMOTHOMY
MIOBEJICHUIO B
npodeccrnoHalbHON
JIESITENIb-HOCTH U B OBITY
pu oOparie-HuH ¢
XMMUYECKHMH Bellle-
CTBaMH

JIPO3

Crioco6HOCTh
HCII0JIb30BAaTh
JIOCTHKECHUS
COBPEMEHHOM
XUMHYECKON HAYKH ISl
MOBBIIIEHHS CBOETO
YPOBHS

MPO06

CnocoOHOCTh BIaETh
HAy4YHbIM TUIIOM
MBIIICHHUS, BIAJETh
Hay4YHOU
TEPMHUHOJIOTHEN,

MP11

CriocoGHOCTH BHIOHpATh
TEMaTUKy U METOJIbI
COBMECTHBIX JIEUCTBUH C
yuéToM 00X
UHTEPECOB U
BO3MOXKHOCTEM Ka)10ro
yJieHa KOJUIEKTHUBA,
IIPUHUMATh LIEIIN
COBMECTHOM
JIeATEIbHOCTH,
OpraHN30BBIBATH U
KOOPJIMHUPOBATh
JEUCTBUS 1O €€
JIOCTUKECHUIO:
COCTaBJIATH IJIaH
JIEUCTBUM, pacIpeIesaTh
pOJIH C YY4ETOM MHEHHI
YYaCTHHUKOB, 00CYX/1aTh
pe3ynbTaTbl COBMECTHOM
paboTHI

MP14

CrocoOHOCTH ITOCTOSIHHO
MMOBLIIIATEL CBOM
00pa3oBaTeIbHBIA U
KYJIBTYPHBIN YPOBEHB;

I1P602

CrocoOHOCTh U
BJIaJ€HUE CUCTEMOM
XUMHYECKHX 3HAHHUH,

Bonpocel n
3alaHus s
cobecenoBaHU
s (m. 5.1,
BOITPOCHI 1-7),
Tema 4.1

Bompocs Tecra
102-111 (m. 6.2)
Ketic 3 (11.6.4)

Bormpocer Ha
cobeceoBaHue
1,2(m 6.3)

Bormpoc na
cobecenoBaHue

34( 6.3)




KOTOpasi BKJIFOYACT
OCHOBOITOJIATAIOIIHE
HOHATHS: YIIICPOIHBIH
ckenert, (yHKIIMOHATbHAs
rpyIIa, pajukal,
U30MepHs,
TOMOJIOTHYECKUI PSJI,
TOMOJIOTH,
YIJICBOIOPOIBI,
KHCIIOPOJI, a30T-
coziepIKaIie COeNHHMS,
U JIp.

I1P603

CriocoGHOCTh BBISABIISATH
XapaKTEPHBIE IIPU3HAKH
Y B3aUMOCBS3b
V3Y4YCHHBIX IOHATHUH,

I1P604

CriocoGHOCTh U yMEHUE
UCIIOJIb30BaTh
HoMmeHkJatypy IUPAC

I1P612

CrocoOHOCTD
HCIIOJIB30BaTh peiabedHO
TOYCUHYIO CHCTEMY
o6o3nauenuti JI. bpaitns
JUIS 3aIIMCH XUMHYECKHX
dbopmyn IS CHAENBIX U
CJIA0OBUIAIINX
oOyyaronmxcs

Tema 4.2.
CsoiicTBa
OpraHUYEeCKUX
COE€TMHEHUI

JIPO2

CriocoGHOCTB K
MIPOJIOJKCHU IO
00pa3zoBaHus U
MOBBIIIIEHUS
KBaJIM(UKALIUY B
n30paHHON
npodeccuoHaNbHOM
JIeSITeIbHOCTH

MPO02

CnocoOHOCTh BIaJETh
HaBbIKaMH y4eOHO-
HCCIIEBATENIBCKON 1
MIPOCKTHOMN
JIeSITEIIbHOCTH,
HaBBbIKaMU pa3pereHHsI
npoOiemM

MP12

CnocoO0HOCTh OIIEHHBATh
KayeCTBO CBOETO BKJIaja
U KOKJOTO Y4aCTHHKA
KOMaH/IbI B OOIIHIA
pe3yIIbTaT 1Mo
pa3pabOTaHHBIM
KPUTEPHSIM,
OCYIIECTBIISATh
MMO3UTHUBHOE
CTpaTEerHueCcKoe

Bomnpocsl u
3a7aHus s
cobeceroBaHU
q(m. 5.1,
BOITpOCHI 1-8),
Tema 4.2

Bormpocsl Tecra
112-123 (1. 6.2)
Keiic 4 (1. 6.4)

Bormpocer Ha
cobeceoBaHue
40-43(6.3)
Bormpocer Ha

cobecenoBanue 3-
19( 6.3)




MIOBEJICHUE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH
TBOPYECTBO U
BOOOpaKkeHUE, OBITH
WHUIIMATHBHBIM

I1P606

CrocoOHOCTh BIIAJIETh
OCHOBHBIMHU METOJaMHU
HAYYHOTO TTO3HAHUS
BEIIECTB M XUMHUYECKUX
sIBIICHUH (HaOIIO/ICHNE,
U3MepeHue,
AKCIIEPUMEHT,
MOJICTTUPOBAHME);

I1P609

CrnocoOHOCTB
c(hopMHpOBATh YMEHHE
aHAJIU3UPOBAThH
XUMHYECKYIO
uH(pOopMaIHIo,
II0JIy4aeMYIO U3 Pa3HbIX
HCTOYHUKOB(CPEICTB
MaccoBOW MH(pOpPMaLH,
cerb MIHTEpHET M

ApYTHE);

I1P611

CrocoOHOCTD
MIPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOIaxX MO3HAHUS
BEIIECTB U XUMHUYECKUX
SIBJICHUN UIA
00y4Jarommxcs ¢
OTpaHUYEHHBIMU
BO3MOKHOCTSIMH
3JI0POBBS;

Tema 4.3.
WNnentudukanms
OpraHUYEeCKUX
BEIIECTB, NX
3HAYEHUE U
MIPUMEHEHHUE B
OBLITOBOI 1
MIPOU3BO/ICTBEH-
HOHM IeITeNbHOCTH
YyeJIOBEKa

JIPO3

CnocoOHOCTh
WCIIONIb30BaTh
JOCTHOKEHUS
COBPEMEHHOM
XAMHYECKON HAYKH U
XUMHUYECKHUX TEXHOIOTUI
JUTSI TIOBBITIICHUS
COOCTBEHHOTO
WHTEJUICKTYaIbHOTO
pa3BUTHUS B BEIOpaHHOU
npodeccrnoHaIbHON

MPO3

CnocoOHOCTh K CAMOCTO-
SATEJILHOMY IIOUCKY
METOJIOB peIIeHUs
HpaKTI/I‘-IeCKI/IX 3a-1a4,
MPUMEHEHUIO Pa3TUYHBIX
CIoco0oB
pacrmo3HaBaHUS
OpFaHI/I'-IeCKI/IX BCUICCTB

Bonpocel n
3aJaHus I
coOeceoBaHu
a(m. 5.1,
BOMPOCHI 1-5),
Tema 4.3

Keiic 5 (1. 6.4)
Bormpocer Ha

colecenoBaHue
7,9,11-13,17




Ha NMpUMEPE AJIbJACTHU/IOB,
CIIUPTOB, YIJIEBOJOB,
YKCYCHOM KHUCJIOTBI,
OesKka U T.I1.) C
HCIIOJIb30BaHUEM HX
(U3UKO-XUMUIECKIX
CBOWCTB U XapaKTEPHbIX
KAYECTBEHHBIX PEAKIIUM.

MPO5

CnocoOHOCTh YMETh
nepe-HOCUTh 3HAHHS B
M03HABATEILHYIO U
MPAaKTUYECKYI0 00JacTh
KHU3HENEATSILHOCTH;
UHTEIPUPOBATh 3HAHUS
U3 PA3HBIX NPEAMETHBIX
o0nacTe;

MPO7

CriocoOHOCTD K
MIPOIOJDKEHUTIO
00pazoBaHMs u
ITOBBIIIICHUS
KBaTM(PUKALIHH B
n30paHHOI
npodeccruoHaIbHON
JIEITEIbHOCTH 51
OOBEKTUBHOE OCO3HAHHUE
ponu XUMHYECKHX
KOMIIE-TE€HIIMI B 9TOM;;

I1P601

Crioco6HOCTh
chopmupoBarh
MPEJICTaBICHUS: O
XUMHUYECKOU
COCTaBIISOIIEH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POIH
XUMHH B TIO3HAHUU
SIBJICHUM IIPUPOJIBI, B
(dbopMHUpOBaHUH
MBIIUICHHUS U KYJIBTYPbI
JIMYHOCTH, €&
(YHKIIMOHATBHOM
IpaMOT-HOCTH,
HE0OXOIUMOM AJIs
pelIeHus MPaKTUYECKUX
3a]1a4 ¥ 3KOJIOTUYECKU
000CHOBaHHOTO
OTHOIIIEHHUS K CBOEMY
3I0pPOBBIO U IIPUPOJHOMN
cpene

I1P609

CnocoOHOCTh
chopmupoBaTh yMEHUS
aHAJIM3UPOBATh
XUMUYECKYFO




nHpopmaruio,
MOJY4aeMyI0 U3 pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBOW MH(OPMAIUH,
cetb HTEpHET 1

Apyrue);

I1P611

CnocoOHOCTh U YMEHHE
NPUMEHSTH 3HaHUSA 00
OCHOBHBIX JTIOCTYITHBIX
MeTo/axX MO3HAHMS
BEIISCTB U XMMHUYECKHX
SIBIICHUM TS
00yJaroImxcs ¢
OTpaHUYCHHBIMH
BO3MOKHOCTSAMU
3OPOBBSI

I1P612

CnocoOHOCTh
UCIIOJIB30BaTh pelibe(hHO
TOYCYHYIO CHCTEMY
o0o3Hauenuit JI. bpaitns
JUTSL 3aITUCH XMMHAYECKIX
dbopMyI IS CIETIBIX U
CIIA0OBUIAIIAX
00y4arImmxcst

KoutponbHas
pabora No 3.

Samanuss KP Ne3
(m. 6.1)

Pazgnen. 5. Kunernueckue u TCPMOJUHAMHUYCCKHEC 3aKOHOM

peaKuuit

CPHOCTH IIPOTCKaA

HHUA XUMHYCCKHX

Tema 5.1.
CxkopocTh
XUMHUYCCKHX
peaKuuii.
XHUMHUYECKOE
paBHOBECHE

JIP02

CriocoOHOCTE K
MIPOJIOJIKEHUTO
00pa3oBaHMsl U MOBBIIIIE-
HUS KBaJTU(UKAIIHT B
n30paH-HOI
npodeccuoHaNbHOM
JIeSITeIIbHOCTH U
00BEKTUBHOE OCO3HAHUE
PO XUMUYECKUX
KOMIICTCHITUH B 3TOM;

Bonpocel n

JIPO3

CIOCOOHOCTH
UCIIOJIb30BaTh
JOCTHYKCHUS
COBPEMEHHOM
XUMUYECKOW HAYKH U
XUMHAYECKUX TEXHOJIOTUH
JUTSL TIOBBIIIICHUS CBOETO
YPOBHS B
npodeccuoHaIbHON
JESITETLHOCTH

3alaHus s
co0ecen0BaHU
s (m. 5.1,
BOIIPOCHI |-
11), Tema 5.1

JIPO8

CnocoOHOCTh 0CO3HAHUS
LIEHHOCTU HAayYHOU
JIeITEIIbHOCTH,
TOTOBHOCTH

Bomnpocsl Tecta
125-134 (1. 6.2)

Keiic 4 (1. 6.4)
Bomnpocs! Ha
cobecenoBanne28

-30(m 6.3.)




OCYILECTBIIATh
MIPOEKTHYIO U
UCCIIEI0BATENILCKYTO
JIESITEIIBHOCTh
WH/IUBU/YaJIbHO U B

rpymnme

MPO1

CnocoOHOCTh ¥ yMEHHE
CaMOCTOSATEIBHO
dbopmynupoBarh u
aKTyaJu3upoBaTh
po0iemy,
paccMmarpuBarhb €€
BCECTOPOHHE,
ONPEACIIATH LEIn
JIeATEIbHOCTH, 33]1aBaTh
MapaMeTpbl U KPUTEPUU
UX JIOCTUKEHUS, BHOCUTD
KOPPEKTHBBI B
JIeATEIbHOCTD,
OLICHUBATh COOTBETCTBHE
pE3yJABTaToOB LIETSAM,
OLICHUBATh PUCKHU
MOCJIEICTBUI
JIEATEIIbHOCTH

MPO02

CriocoGHOCTH BIIa/I€Th
HaBBIKaMH y4eOHO-
UCCIIEI0BAaTEIbCKON U
MPOEKTHOMN
JeSITEIbHOCTH,
HaBBIKAMU pa3pemIeHHsI
npobiem;

MPO03

CnocoOHOCTh U
TOTOBHOCTbH K
CaMOCTOATEIIEHOMY
MOMCKY METO/IOB
peHIeHI/ISI HpaKTI/I‘-ICCKI/IX
3aj]1a4, MPUMEHEHUIO
paSJ'II/I‘-IHI)IX METOO0B
MO3HAHUA

MPO06

CnocoOHOCTh BIaJETh
Hay4YHBIM TUIIOM
MBIIUICHUS, BIAJCTh
Hay4YHOU
TEPMHUHOJIOTHEH,
KJIFOUYEBBIMU MTOHATUAMU
1 METOJIaMU

MPO7

CriocoGHOCTh BBIJBUTaTh
HOBBIE UJIEH, ITPEJIararhb
OPUTMHAJILHBIE TIOXO/bI
Y PEIICHUS

MP11

CriocoGHOCTh BHIOMpATh
TEMATUKY U MCTO/IbL




COBMECTHEIX IEUCTBUH C
yuéToM 001X
WHTEPECOB U
BO3MOXXHOCTEH KaxJI0ro
YyJIeHa KOJIJIEKTHBA,
MPUHUMATD 1]
COBMECTHOH
JIeSTCIIFHOCTH,
OpraHU30BbIBaTh U
KOOPAUHUPOBATH
JIEUCTBUA IO €6
JIOCTHIKCHUIO:
COCTAaBJIATh IJIaH
JIEHCTBUM, pacIperessaTh
pPOJIM C Y4ETOM MHEHHI
YYaCTHHUKOB, 00CYX/1aTh
pe3yabTaTbl COBMECTHOM
paboThI

MP12

CnocoOHOCTh OLIEHUBATh
Ka4eCTBO CBOETO BKJIaJa
U KOKIOTO Y4aCTHHKA
KOMaH/IbI B OOIIHI
pEe3yIIbTar 1Mo
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIICCTBIIATH
MO3UTHUBHOE
CTPATETHYECKOE
MIOBEJICHUE B Pa3IMYHBIX
CUTYAITUSIX, TPOSIBIISITH
TBOPYECTBO U
BOOOpaxeHue, ObITh
WHUIIMATHBHBIM

MP15

CnocoOHOCTh ¥ yMEHHE
JIaBaTh OLEHKY HOBBIM
CUTyalusM, BHOCUTH
KOPPEKTUBBI B
NeSITeTbHOCTD,
OLIEHUBAaTh COOTBETCTBHE
PE3YIBTaTOB HENSIM

I1P608

CriocoGHOCTh U yMEHUE
TUTAHUPOBATh U
BBINOJIHATH XUMHUECKUH
HKCTIEPUMEHT
(mpeBpareHus
OpPraHUYECKHX BEIECTB
IIpY HarpeBaHuM,
MOJTy9YCHUE STUIICHA
M3y4YEHHE €TI0 CBOKCTB,
KaueCTBEHHBIC PEAKIINH
Ha aJIbJIeTH/Ibl, Kpaxmall,

YKCYCHYIO KUCJIOTY;




JIeHaTypaIus OSJIKOB MpH
HArpeBaHUU, IBETHHIC
peakiuu OCIKOB;

I1P609

CrnocoOHOCTB
(bopMHUpOBaTh YMEHUS
aHAJIU3UPOBAThH
XUMHUYECKYIO
uH(pOpMaILHIO,
HOJIY4aeMYI0 U3 Pa3HbIX
VCTOYHHUKOB(CPEICTB
MaccoBOW MH(pOpMaLH,
cetb MHTEpHET M

ApyTHUe);

Pasnien 6. PactBopbl

Tema 6.1.
Ilonsarue o
pacTBopax

JIPO1

CnocoGHOCTh U
c(hopMHUPOBAHHOCTh
YyBCTBA TOPJOCTH H
YBa)KCHUS K UCTOPUU U
JIOCTUIKCHUSIM
OTEYECTBEHHOMN
XHUMUYECKOH HAYKH;
XUMHUYECKH ITPAMOTHOE
MOBEJICHUE B
npodeccuoHaNbHOM
NESITETILHOCTH U B OBITY
npu 00paIIeHNu! C
XHUMUYECKHUMHU
BEIICCTBAMH,
Marepuaiamu u
mporeccaMu

JIPO2

CnocoGHOCTh U
TOTOBHOCTb K
TIPOTOJDKEHUTO
o0pa3oBaHus U
TTOBBIIIICHUS
KBaJIM(UKALIUY B
n30paHHON
npodeccuoHaNbHOM
JESTENIbHOCTH U
00BEKTUBHOE OCO3HAHUE
POJIM XUMUYECKUX
KOMITIETECHIIMN B 3TOM

JIPO3

CITOCOOHOCTH
HCII0JIb30BAaTh
JIOCTHKCHUS
COBPEMEHHOM
XUMHYECKON HAyKH U
XUMHUYECKUX TEXHOJOTUI
TSI TIOBBIIIICHUS
COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO

Bomnpocsl n
3a7aHus s
cobecemoBaHU
s (m. 5.1,
BOITPOCHI 1-4),
Tema 6.1 — 6.2

Bomnpoc 26 (1t
6.3)




pPa3BUTHS B BRIOPAaHHON
npodeccuoHaIbHON
JICSITEITbHOCTH

JIPOS

Crioco6HOCTh
chopmupoBars
HKOJIOTUYECKYIO
KYJBTYpY, IOHUMATh
BIIMSTHUE COITUAIBHO-
HKOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE
MIPUPOJTHOU U
COLIMAJIbHOU Cpebl,
OCO3HaHHE [TI00aTbHOTO
Xapakrepa
HKOJIOTMYECKHUX MPobiieM

JIP06

CnocoOHOCTh K
HETIPUATHUIO ICUCTBUH,
MIPUHOCSIIUX BPEJT
OKpY’KarolleH cpeze

MPO03

CHOCOOHOCTE U
TOTOBHOCTH K
CaMOCTOATEIILHOMY
MIOUCKY METO/IOB
peHIeHI/Iﬂ HpaKTI/I‘-IeCKI/IX
3ajJ1a4, MPUMEHEHUIO
pa?,J'II/I‘-IHBIX METOO0B
[MO3HAHHUS

MP04

CrrocoOHOCTD
OBJIAJICHUEM BUIAAMHU
NCATCIIBHOCTHU 110
MOJTYYEHUIO HOBOTO
3HAHUA

MP14

Crioco6HOCTh K (OopMHU-
POBAHHUIO U MPOSBICHUIO
LIMPOKOM 3PYIHULINU B
Pa3HBIX 00JIACTSIX
3HAHUH, TIOCTOSTHHO
MOBBIIIATH CBOU
o0Opa3oBarenbHBIN U
KYJIBTYPHBIN YPOBEHB;

I1P607

CriocoGHOCTh U yMEHUE
[IPOBOJUTH PACUETHI 110
XUMUYECKUM (hopMmyrnam
Y YPaBHEHUAM
XUMUYECKHUX PEAKLIU C
HCITOJIB30BAaHUEM
(bU3nUEeCKUX BETUYUH,
XapaKTEPU3YIOIINX
BEIIECTBA C
KOJIMYE€CTBEHHOM
CTOPOHBI: MAaCCOBOM J0JIN
pacTBOPEHHOTO




BEIIECTBA, MACCHI,
00béMa (HOpMaTbHBIE
YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA,;

I1P610

CnocoOHOCTh ¥ YMEHHE
coOmoAaTh MpaBuiia
HKOJIOTUYECKHU
1eJeco00pa3HoOro
MOBEJICHUS B OBITY U
TPYIOBOH JEATEIBHOCTH
B L[EJISIX COXPaHEHUs
CBOETO 3/10pOBbS U
OKpY’Karolle cpebl;
YUUTBIBATh OMACHOCTh
BO3/ICHCTBUS Ha )KHUBBIC
OpraHu3Mbl
onpeaeNEéHHBIX BEIIECTB,
MIOHMMAasl CMBICIT
MoKa3aTess mpeaebHON
JIOITYCTUMOM
KOHIICHTpAINH

I1P611

CriocoOHOCTh M yMEHUE
MPUMEHSITh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOaX MO3HAHUS
BEIICCTB M XUMHUICCKUX
SIBJICHUN UIA
00y4arommxcs ¢
OTpaHUYEHHBIMU
BO3MOYKHOCTSIMH
3I0POBBSI

Tema 6.2.
Hccnenosanue
CBOICTB
pacTBOpOB

JIPO3

CnocoOHOCTh OBTA/IETH
YMEHHEM HCIOIb30BaTh
JOCTHOKEHUS
COBPEMEHHOM
XUMUYECKON HAyKU U
XUMHUYECKHUX TEXHOIOTUI
JUTSI TIOBBITIICHUS
COOCTBEHHOTO
HWHTEJIICKTYaTbHOTO
pa3BUTHUS B BEIOpaHHOU
npodeccuoHaNbHOM
JIESITENIbHOCTH;

JIPO4

Cnoco6HOCTh
MCII0JIb30BAaTh
JIOCTHKCHUS
COBPEMEHHOM
XUMHYECKON HAyKH U
XUMHUYECKUX TEXHOJOTUI
TSl TIOBBIIIICHUS
COOCTBEHHOTO
WHTEJUICKTYaIbHOTO

Bomnpocsl n
3a7aHus s
cobeceoBaHU
s (m. 5.1,
BOITPOCHI 1-4),
Tema 6.1 — 6.2
Pegepar 3 (1.
5.2)

Bomnpocsl Tecta
135-139 (1. 6.2)
Keiic 4 (1. 6.4)




pPa3BUTHS B BRIOPAaHHON
npodeccuoHaIbHON
JICSITEITbHOCTH

MPO02

CrocoOHOCTh BIIAJIETh
HaBBIKAMH Y4eOHO-
HCCIIEI0OBATENBCKON U
MPOEKTHOM
JIESITEIIbHOCTH,
HaBbIKAMH pa3pelieHus
po0em;

MPO7

CriocoOHOCTh BBIABUIaTh
HOBBIC UJICH, ITpEJIararb
OPUTMHAJIbHBIE TIOAXOIbI
U PEIICHUS

I1P607

CriocoGHOCTh U yMEHUE
IIPOBOAUTH PACYETHI 11O
XUMUYECKUM (hopMmyram
U ypaBHEHUSIM
XUMHUYECKHUX PEaKLUil C
HCIIOJIb30BaHUEM
(bU3NUECKUX BEJIUYNH,
XapaKTEPU3YIOLINX
BEIIECTBA C
KOJINYECTBEHHOU
CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBA
BEIECTBA; UCIOJIb30BATh
CUCTEMHbIE XUMHUUYECKHE
3HAHUS U1 IPUHSITUS
pELIEHNI B KOHKPETHBIX
JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C
BEIIECTBAMH U UX
IIPUMEHEHHUEM

I1P609

CrniocobHOCTh
(dbopmMHpOBaTh YMEHUS
aHAJIU3UPOBATh
XUMHUYECKYIO
uH(pOopMaIuIo,
MIOJIy4aeMYIO U3 pPa3HbIX
HCTOYHUKOB(CPEACTB
MaccoBOH MH(pOpPMaIUH,
cetb HTEpHET M

Apyrue);

I1PG10

CnocoOHOCTh U yMEHHE
co0roaTh MpaBuia
IKOJIOTUIECKH
1eJ1ec000pa3zHOro
MOBEZICHUS B OBITY U
TPYAOBOM IeATETLHOCTH
B I[EJISIX COXPaHEHHS




CBOETO 3/I0POBbS
OKpYKaroILLEW Cpelibl;
YYHUTBIBATH OACHOCTh
BO3JICVICTBHS HA KUBbBIC
OpraHU3Mbl
ONPENCIEHHBIX BEIIECTB,
IIOHUMAsl CMBICII
IIOKa3aress IpenelbHON
JIOITYCTUMOU
KOHLICHTPALIUU

I1P611

CnocoOHOCTh U YMEHHE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
MeTo/axX MO3HAHMS
BEIISCTB U XMMHUYECKHX
SIBJICHUU JUIA
00yYaronuxcs ¢
OTpaHUYCHHBIMH
BO3MOKHOCTSIMU
370POBBSI

Pasnen 7. Xumust B ObITY ¥ IPOU3BOACTBEHHOM JI€ATEILHOCTH YEIIOBEKA

Tema 7.1. Xumus
B OBITY U
MPOU3BOJICTBEHHO
U NesITeNbHOCTH
YeJIOBCKa

JIPO1

CriocoOGHOCTH U
c(OpMHPOBAHHOCTH
qyBCTBA TOPIOCTH H
YBa)KEHUS K UCTOPUU U
JOCTHKEHUSIM
OTEYECTBEHHOU
XUMUYECKON HAyKH;
XUMUYECKH IPaMOTHOE
MIOBEJICHUE B
npodeccuoHaIbHON
JIESITEIBHOCTH U B OBITY
npu oOpaleHnH C
XUMHAYECKUMH
BEILlECTBaMH,
Marepuasamu U
poreccaMu

JIPO2

CrocoOHOCTh U
TOTOBHOCTH K
IPOIOJIKEHU IO
o0pa3oBaHus U
MTOBLIIIEHHS
KBaTU(UKALIUY B
n30paHHOM
npodeccruoHaIbHON
NEATETLHOCTH U
00BEKTUBHOEC OCO3HAHHUE
POJTH XMMHUYECKHX
KOMIIETEHIHI B TOM

JIPO4

CrrocoOHOCTE U
TOTOBHOCTB U
CIIOCOOHOCTB K

Bomnpocsl n
3aJlaHus JUIs
co0ecen0BaHU
s (m. 5.1,
BOITpOCHI 1-8),
Tema 7.1
Pedepar 6, 7
(m. 5.2)

Bormpocer Ha
cobecenoBanmned3
-45( 6.3)




00pazoBaHUIO U
caM000pa30BaHUIO Ha
NPOTSHKCHUU BCEH KU3HH

MPO02

CrocoOHOCTh BIIAJIETh
HaBBIKAMU Y4eOHO-
UCCIIETO-
UCCIICIOBATEIbCKOW U
MIPOEKTHOMN
NeSITeITbHOCTH,
HABBIKAMH pa3peIIeHus
po0iem;

MP04

Cr1ocoOHOCTH BIaIETh
BHJIa-MU JE€ATENHHOCTH
0 MOJYYCHUIO HOBOTO
3HAHMS, €T0
UHTEpIIpeTanuu,
peoOpa3oBaHUI0 U
HpI/IMeHeHI/IIO B
Pa3IUYHBIX YYEOHBIX
CI/ITyaHI/IHX, B TOM 4YHUCJIC
IPH CO3/IaHUU YIEOHBIX
1 COIIMAJIBbHBIX HpOCKTOB;

MPO5

CriocoGHOCTh U yMEHUE
MNEPCHOCUTDL 3HAHUWA B
NIO3HABATENILHYIO U
IIPaKTHYECKYI0 o0nacTu
KHU3HEACATEIBHOCTH;
MHTETPUPOBATH 3HAHUS
U3 pa3HbIX IPEIMETHBIX
oOnacreit

MPO08

CriocoGHOCTH BIIa/IETh
HABBIKAMHU TTOTYICHHUS
UHpOPMaLIUH U3
HUCTOYHHUKOB PA3HBIX
TUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIIATH TIOUCK,
aHaJIN3, CUCTEMATU3AIIHIO
¥ MHTEPIPETALNIO
UHGPOPMAITUU Pa3THIHBIX
BUJIOB U (hOpM
MPEJICTaBICHUS

MP09

CrrocoOHOCTE BIaJIETh
Pa3IMYHBIMH CIIOCO0aMU
0oO0IIIEHNS 1
B3aMMOIEHCTBHS

MP12

CrocoOHOCTH OIICHHMBATH
KayeCTBO CBOCTO BKJIaja
M KaXJIOTO Y9aCTHUKA
KOMaH/IbI B OOIIUIA
pe3ynbTaT 1Mo
pa3paboTaHHBIM
KPUTEPHSIM,




OCYIIIECTBIISTh
MO3UTHUBHOE
CTpaTeruueckoe
MOBEJICHUE B Pa3IINIHBIX
CUTYaLUsX, IPOSIBIISATH
TBOPYECTBO U
BOOOpaxeHue, ObITh
WHUIIMATHUBHBIM

MP16

CriocoOHOCTh TIOHUMATh
CBOE€ AMOIIMOHAIBHOE CO-
CTOSTHHE, BUJICTh
HANpaBlICHUS  Pa3BUTHS
cOOCTBEHHO

AMOIMOHAIBHON  Ccephl,
OBITH YBEPEHHBIM B Cce0¢€;

MP17

CnocoOHOCTh K DMIIATUH,
BKJTIOYAIONIEN
CIIOCOOHOCTH IIOHMMATh
SMOLIMOHAJILHOE
COCTOSTHUE JIPYTHX

MP18

CHOCOOHOCTh IPUHUMATH
ce0s1, TOHUMAas CBOH
HEJIOCTATKHU U
JOCTOWHCTBA, IPUHUMATh
MOTHUBBI U apI'yMEHTBI
JIPYrUX JIIOAEH IIPH
aHaJlu3e pe3yIbTaToB
JeSITeTTHHOCTH,
IPU3HABaTh CBOE NPABO U
IIPaBO JIPYTUX JIFOJIEH Ha
OLIMOKH, Pa3BUBATh
CIIOCOOHOCTDH ITOHUMATh
MUp C MO3ULUH JPYTOro
YeJI0BeKa

I1P602

CHMBOJIMYECKUI SI3BIK
XHUMHH,
¢akTonornyeckue
CBEJICHUS O CBOICTBAX,
COCTaBe, MOJIYYeHUS U
0e301macHOM
HCIIOJIb30BaHUH
BaKHEHUIITHX
HEOPTraHUYECKUX U
OpTraHWYECKHUX BEIIECTB B
OBITY ¥ MPAKTUYECKON
eI TEIIbHOCTH YeJIoBeKa

I1P606

CriocoOHOCTh U
BJIaJICHUE OCHOBHBIMHU
METOJIaMH Hay4HOTO
IIO3HAHUS BCIICCTB U
XUMHYECKHX SBIEHUI
(mabmroenue,




U3MepeHue,
AKCIIEPUMEHT,
MOJICTTUPOBAHUE)

I1P609 | CnocoOHOCTh U yMEHHE

aHAJIM3UPOBATh
XHUMUYECKYIO
uHpopmaruio,
MOJY4aeMyI0 U3 Pa3HbIX
UCTOYHHUKOB (CPEICTB
MaccoBOW MH(OPMAIUH,
cetb HTEpHET M Apyrue)

I1P611 CrocoOHOCTh U YMEHUE

MIPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOIaX MO3HAHUS
BEIICCTB U XMMHUUCCKUX
SIBJICHUN UIA
00y4arommxcs ¢
OTPaHUYCHHBIMHU
BO3MO>KHOCTSIMH
3JI0POBbS

T1P612 CnocoOHOCTh

HCIIOJIB30BaTh peiabedHO
TOYCUHYIO CHCTEMY
o6o3nauenuti JI. bpaitns
JUUIS 3aIIMCH XUMHYECKHX
dbopmyn IS CHENBIX U
CJIA0OBUIAIINX
oOyyaronmxcs

3.2 CpencrBa, npuMeHsieMble [JIsl OCHKH YPOBHS NPAKTHYECKOH NMOATOTOBKH

Kparkoe Kon pesynbrara [Tokazarens oBnageHUs HaunmenoBanue
HaMEHOBaHUE o0yuyeHus pesynbprataMu 00y4deHus OLICHOYHOTO
pasnena (Mmomys) / CpelcTBa U
TE€MBbI IIPEIMETA IIPECTaBICHNE
ero B ®OC
Texymui
KOHTPOJIb
Pasnen 1. OCHOBBI CTpOEHMSI BELIECTBA \
Tema 1.1 CnocoOHOCTh 0CO3HABaTh CBOU
[IpakTrueckoe KOHCTUTYIIMOHHBIE TIPaBa U
3ansaTue Ne 1 JIP02 00513aHHOCTH, YBaXKEHHE 3aKOHA
U IIpa-Bomopsiaka B UHGpopma-
IIMOHHOU cdepe
CnocoOHOCTBH COpMHUPOBATH [IpaxTnueckas
HPaBCTBEHHOE CO3HAHMUE, pabota Nel (m.5.4)
STHUYECKOTO MOBEACHHUS C
JIP04 HCIOJIb30BAaHUEM
MH(OPMaIMOHHO-
KOMMYHUKAITMOHHBIX

TEXHOJIOTHI




MPO03

CriocoOHOCTE CTaBUTh U
(dbopmynrpoBaTh COOCTBEHHBIE
3aJ1aun B 00pa3oBareIbHON
JIEATEIIbHOCTU U KU3HEHHBIX
CUTYAILMSIX JUIS PEIICHUS
MH(OPMAITMOHHBIX 3a]1a4

I1P602

CrocoOHOCTE BIAAETh CUCTEMON
XMMHYECKHX 3HAHHM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIKe
MOHATUA(XUMUYECKUM 3JIEMEHT,
aToM, JIEKTPOHHAsT 000I09Ka
aroma, s-, p-, -0-3JeKTpOHHBIC
opOuTaIu aTOMOB, HOH,
MOJIEKYJa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEITLHOCTb,
CTEICHb OKHCJICHHUS,
XAMUYECKas CBI3b

Tema 1.2
IIpakTryeckoe
3anstue Ne 2

JIPO1

CrniocobHOCTH (pOpMUPOBATH
YYBCTBO TOPAOCTU U YBAXKECHHUS K
HCTOPHUH U JTIOCTUKEHUSIM
OTE€YECTBEHHON XNUMHUYECKOMN
HayKH; XUMHUYECKH IPAMOTHOE
MOBE/ICHUE B
npodeccrnoHaIbHON
JESITeIbHOCTH U B OBITY NPU
oOpaIieHuu ¢ XUMHUYE€CKUMHU
BEIIECTBAMU, MaTepUaIaMu U
MPOIIECCaMU;

JIPO4

CnocoOHOCTh ¥ TOTOBHOCTD K
00pa3zoBaHUIO U
camM000pa3oBaHUIO Ha
MPOTSHKEHNUN BCEH KU3HU;

MP04

CrocoOHOCTh OBIIAJETH BUAAMU
NESATETLHOCTH TI0 TMOTYIEHHUO
HOBOTO 3HaHUS

MPO06

CnocoOHOCTH OpMHUPOBAHUS
HAyYHOTO THUIIa MBIIIJICHUS

MP11

CrniocoOHOCTh BBIOMpATh
TEMAaTUKY U METOJIbI COBMECTHBIX
NecTBH ¢ yuéToM o0IInX
HMHTEPECOB U BOZMOKHOCTEU
Ka)KJIOTO 4JIEHA KOJUIEKTUBA,
IIPUHUMATh 1I€JI1 COBMECTHOMN
NeSITeIbHOCTH, OPTaHN30BbIBATh
1 KOOPIMHUPOBATh JEHCTBUS 110
€€ JOCTMKEHUIO: COCTABIISITh
IIJIaH JICUCTBUH, paCIIpEAcIIATh
pOJIK C Y4ETOM MHEHU I
YYaCTHUKOB, 00CYXJ1aTh
pe3yabTaThl COBMECTHON pabOThI

ITP603

CriocoOHOCTbH BBISBIATH
XapaKTEpHbIC TPU3HAKU U

[TpakTnueckas
pabota Ne2 (m.5.4)




B3aUMOCBSA3b U3yYEHHBIX
HOHSITUHN

Paznen 2. Xumuyeckue peakuuu

Tema 2.1 JIP02
[IpakTuueckoe
3anstue Ne 3-4

CnocoOGHOCTh ¥ TOTOBHOCTD K
MIPOAOIKEHUI0 00pa30BaHUs U
MOBBIIICHUS KBaTU(PUKAIIUU B
n30paHHOM TpodecCHOHAIbHON
JESTEIbHOCTH U OOBEKTUBHOE
OCO3HAHHE PO XUMHYECKHX
KOMITIETEHIIMN B 3TOM

JIPO3

CnocoOHOCTh UCTIONb30BATh
JOCTHKECHUSI COBPEMEHHOU
XUMHUYECKON HayKu U
XUMHAYECKUX TEXHOIOTUH ISt
MOBBILIEHUS COOCTBEHHOTO
MHTEIJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPOheCcCHOHATBHOM
JeSITeTbHOCTH

JIPO4

CriocoOHOCTb U TOTOB-HOCTh K
00pa3oBaHUIO U
caM000pa30BaHUIO HA
IIPOTSKEHNUN BCEH JKU3HU

MP04

CriocoOGHOCTb BIa/IeTh BUJIAMU
JESTEIbHOCTH I10 MOJIyYEHHIO
HOBOI'O 3HAaHUS, €T0
UHTEpIIpETALHH,
peoOpa3oBaHuUIO U
MIPUMEHEHUIO B PA3JIMYHbIX
y4eOHBIX CUTYyallUsX, B TOM
YyClie TIPY CO3/1aHNUU YYEOHBIX U
COLIMAJIbHBIX MPOEKTOB

MPO05

CrocoOHOCTh U YMEHHE
MIEPEHOCUTH 3HAHUS B
MO3HABATENFHYIO U
MIPAKTUYECKYIO 00JacTu
KHU3HENEATSITLHOCTH;
WHTErpUPOBATh 3HAHUS U3
pPa3HBIX MPEIMETHBIX 00JIacTei

ITP605

CrocoOHOCTh U yMEHHE
YCTaHaBIIMBATh MIPUHAIJIC)KHOCTh
M3YYEHHBIX HEOPTaHUYECKUX U
OpPTraHUYECKHUX BEIIECTB K
onpeaenEHHbIM KJ1accaM U
rpynmnam COeIUHEHHI
XapaKTepHU30BaTh UX COCTaB U
BaKHEHIIINE CBOMCTBA,
ONPENENATh BUbI XUMUUYECKUX
CBsi3el (KOBaJIGHTHAsI, NOHHAS,
MeTaNTn4decKasi, BOAO-PO/IHAs)),
THUIIBI KPUCTATUTHYECKUX
pELIETOK BENIECTB;

[IpakTnueckas
pabora Ne3-4
(n.5.4)




KJIacCU(UIUPOBATh XUMHUUECKHE
peakiuu

ITP606

CnocoOHOCTH U BlIaJIcHHE
OCHOBHBIMHM METOAAMH HAYy4YHOTO
MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUI
(HabmrofeHue, M3MEPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHHKE)

I1P607

CrocoOHOCTh U YMEHHE
MIPOBOJUTE PACUYETHI 110
XUMHUYECKUM (popmynam u
YPaBHECHUSM XUMHYECKHUX
peakuuii ¢ UCIOIb30BAHUEM
(hM3HYECKHUX BEIMYMH,
XapaKTEepPHU3YIOIIUX BEIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00béMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJINUECTBA
BEIIIECTBA; HCII0JIb30BATh
CHCTEMHBIC XUMUYECKHUE 3HAHHS
JUIS IPUHSTHS PEIIeHUi B
KOHKPETHBIX KHU3HEHHBIX
CUTYAIIUIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

I1P610

CrocoOHOCTh ¥ YMEHHE
coOJTro/1aTh MpaBuiia
9KOJIOTHYECKH IEIeCO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJIOBOM
JIeSITENLHOCTH B IEIISIX
COXpPaHEHMS CBOETO 3J0POBbS U
OKPYKAIOLIEH CPEbl; YUUTHIBATh
OITaCHOCTH BO3JICHCTBHUS Ha
YKUBBIE OpraHU3Mbl
OITPENIEIIEHHBIX BEUIECCTB,
MOHHUMAas CMBICJ ITIOKa3aTens
MpEeAEIBHON JOIYCTUMOMN
KOHIEHTpAaIu1

I1P611

CrocoOHOCTh ¥ YMEHHUE
MPUMEHSATH 3HaHUS 00 OCHOBHBIX
AOCTYIIHBIX MCTOJAaX MO3HAHUSA
BEIIIECTB M XUMHUECKUX SBICHUN
JUTS1 OOYYaIOIIUXCS C
OTpaHUYEHHBIMU
BO3MOKHOCTIAMHU 310POBbS

Tema 2.2
[IpakTrueckoe
3ausatie Ne 5

JIPO3

CnocoOHOCTh UCITOJIB30BATh
JIOCTUKEHUSI COBPEMEHHOM
XUMHYECKON HayKH 1
XUMHYECKMX TEXHOJOTHUH ISt
MTOBBIIICHUS] COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MpoheccHoHaIbHOM
JIEATEIbHOCTH

[TpakTnueckas
pabota Ne5 (m.5.4)




JIPO4

CnocoOHOCTh ¥ TOTOBHOCTb K
00pa30BaHUIO U
caM000pa3oBaHUIO Ha
IIPOTSKEHNUU BCEH KU3HU

JIPO8

CriocoOHOCTh OCO3HAHUS
LIEHHOCTH HAay4YHOU
JEATEIIBHOCTH, TOTOBHOCTD
OCYILECTBIIATH IPOEKTHYIO U
HCCIIE0BATENBCKYIO
JeATEIbHOCTh UHINBUIYAJIBHO U

B Ipymne

MPO02

CnocoOGHOCTh BIa/IETh
HaBBIKAMH y4eOHO-
HCCIIEI0OBATEIBCKON U
MIPOEKTHOM JIEATEIILHOCTH,
HABBIKAMU pa3penieHust mpooiiemMm

MP09

CnocoOHOCTH BIIAJIETh
Pa3IMYHBIMH CIOCO0aMU
OOIIEHUS ¥ B3aUMO/ICHCTBUS,
apryMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMATYaTh
KOH(JIUKTHBIC CUTYaIUH,
pa3BEPHYTO U JIOTUYHO M3JIaraTh
CBOIO TOUKY 3PCHHS C
WCIIOJIb30BAaHUEM SI3BIKOBBIX
CpeACTB

MP11

CnocoOHOCTh BBIOMpATh
TEMaTHUKY U METOJIbl COBMECTHBIX
JecTBHM ¢ yuéToM 00X
MHTEPECOB U BO3MOXKHOCTEMN
Ka)KJ0r0 4JI€Ha KOJUIEKTUBA,
IIPUHUMATh L€ COBMECTHOU
JESATEIbHOCTH, OPTaHU30BbIBATh
1 KOOPJIMHUPOBATh JEHCTBUS 1O
€€ TOCTH)KEHHUIO: COCTaBIISITh
IIJIaH JACVCTBUH, paclpeacaTh
poJix ¢ y4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJ1aTh
pe3yNIbTaThl COBMECTHON pabOThI

ITP608

CriocoOHOCTh U YMEHHE
IUTAHUPOBATh U BBHIIOIHATH
XUMHYECKUH OKCIICPUMECHT
(mpeBpaleHuss OpraHuueCcKUx
BEIIECTB IIPU HarpeBaHuy,
MOJIy4EeHHUE 3TUIICHA U U3yUYeHHE
€ro CBOMCTB, KaueCTBEHHBIE
peaxIy Ha abAeTHIbI,
KpaxMaJ, yKCyCHYIO KHCIIOTY;
JieHaTypaius OeJIKOB MPH
Harp€BaHnu, IBETHBIC PECAKIIUN
0€JIKOB; MPOBOUTH PEAKIUH
MOHHOTO OOMEHa, ONPEEINATh




Cpey BOJIHBIX PacTBOPOB,
Ka4eCTBCHHBIE PEaKINH Ha
cynbdar-, KapOOHAT- U XJIOPH/I-
AQHWOHBI, Ha KATHOH aMMOHHSI,
peliaTh SKCIepuMeHTalIbHbIE
3a7a4u 1o reMam «Metauib» U
« Hemeranse») B COOTBETCTBUH
C MpaBUJIAMH TEXHUKHU
0€301acHOCTH IPH OOPAIECHUH ,
BEIIECTBAMH U J1a00paTOPHBIM
00opynOBaHUEM; IPECTABISATD
pe3yABTATHl XUMHYECKOTO
SKCIIEPUMEHTa B (hopMe 3arucu
ypaBHEHU COOTBETCTBYIOIIUX
peakuuii u GopMynupoBaTh
BBIBOJIbI HA OCHOBE ITHX
pe3yIbTaToB

I1P609

CriocoOHOCTb U YMEHHE
aHaJIM3UPOBATh XUMHYECKYIO
nH(POPMALUIO, TTOJTyYaeMyo U3
Pa3HbBIX HCTOYHUKOB (CPENICTB
MaccoBOW MH(POPMAINH, CETh
WutepHeT u npyrue)

Pa3ges 3.CTpoeHue u CBOIiCTBA HEOPraHUYeCKUX BellleCTB

Tema 3.1
[IpakTrueckoe
3ausatue Ne 6

JIP02

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

JIPO8

CrocoOHOCTh ¥ OCO3HAHHUE
[IEHHOCTH HayYHOUH
ACATCIIbHOCTHU, TOTOBHOCTH
OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATETBCKYIO
NeSTeNbHOCTh HHIMBUYaTIbHO U

B Irpynie

MPO8

CriocoOHOCTE BIAJETh
HaBbIKAMH HOJ'Iy‘IeHI/Iﬂ
WHGOPMAIIUU U3 HCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSTEIILHO
OCYILECTBIIATH TIOUCK, aHAJIH3,
CUCTEMATHU3ALINIO U
HHTEepIpEeTaIi0 HHPOPMALIUU
Pa3IUYHbIX BUJIOB U POpM
MIPEJICTABIICHUS

MPO0O9

CrocoOHOCTh BIIAAETh
Pa3IUYHBIMU criocobaMu
00ILIEHNs U B3aUMOAEHCTBHS,
apryMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh

[TpakTnueckas
pabota Ne6 (1.5.4)




KOH(JIMKTHBIE CUTYaIUH,
Pa3BEPHYTO U JTOTUYHO U3JIararb
CBOIO TOUKY 3pEHUS C
HCIIOJIb30BAaHUEM SI3BIKOBBIX
CpEJICTB

[1P602 CnocoOGHOCTH U BiaJICHHE
CHUCTEMOM XMMHUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET:
OCHOBOTOJIArarolme
MOHATHSI(XUMUYECKHUI 3JIEMEHT,
aTroM, JIEKTPOHHAsI 000I0UKa
aroma, S-, p-, -d-3JeKTpOHHBIC
opOHTaId aTOMOB, HOH,
MOJIEKYJa, BAJICHTHOCTb,
ANIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKUCIICHUS,
XUMHYECKas CBSA3b, MOJIb,
MOJISIPHAsI Macca, MOJISIPHBIN
00BEM, YITIEPOAHBIN CKEIeT,
(byHKIMOHATBHAS TPYIITIA,
paauKal, u3oMepus,
TOMOJIOTHYECKUU Psifl, TOMOJIOTH,
YIIIEBOJIOPO/IbI, KUCIOPOI- U
a30TCcoJIeprKaIllie COSAMHEHUS,
OHMOJIOTMYeCKH aKTHUBHbBIC
BeulecTBa(yIreBoAbl, )KUPBL,
OCJIKHM ), MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMU S, KPUCTAITNYECKAsT
peméTKa, TUIbl XUMHUECKHIX
peakiuit (OKUCIUTENBHO -
BOCCTAHOBUTEIIbHBIE, K30~ U
SHJOTEPMUYECKHE , PEAKITHHI
HMOHHOTO OOMEHa), pacTBOP,
ANEKTPOIUTHI, HEIJICKTPOJIUTHI,
AEKTOPOJIUTUYECKAS
JUCCOIMAIMsl, OKUCITUTEb,
BOCCTAHOBHTEIIb, CKOPOCTh
XUMHUYECKOHN peakiuu
XUMHUYECKOE paBHOBECHE),
TEOPHUU U 3aKOHBI(TEOpHs
XUMHUYECKOTO CTPOCHUS
OpraHMYecKHX Bemects A, M,
bytnieposa, Teopus
AIEKTPOIUTHIECKOU
JIMCCOLMAIU, TTIEPUOANYECKHI
3akoH /(.M. MenneneeB, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3bIK XHMHUH,
(haKkTONMOTrNYeCcCKre CBEJICHUS O




CBOMCTBAaX, COCTaBe, MOTYYCHUS
1 0€30MacHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAaHUYECKUX U
OpFaHI/I'-IGCKI/IX BCIICCTB B 6LITy
Y TIPAKTUYECKOM JESITCIIBHOCTH
YyeJIoBeKa

I1P603

CrocoOHOCTh U YMEHHE
BBISIBJIATH XapaKTEPHbIC
MIPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX OHSATUHN, TPUMEHSTh
COOTBETCTBYIOILLME TOHATHUS [IPU
ONMCAHUU CTPOEHUS U CBONCTB
HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB U UX
MIpEBPAICHUI; BBISBIATH
B3aUMOCBS3b XUMUYECKHUX
3HaHUH C NOHATUIMHU U
MIPEACTABICHUSMU APYTUX
€CTECTBEHHOHAYYHbIX
IIPEIMETOB

I1P604

CriocoOHOCTb U yMEHHE
HCIIONIb30BaTh HAMMEHOBAHUS
XUMHYECKUX COCINHEHUN
MEXKIYHAPOIHOIO CO3a
TEOPETUYECKON U NIPUKIIATHON
XUMUU U TPUBUAJIbHBIE HA3BAHUS
Ba)XHEHIINX BELIECTB(ITHIIEH,
alleTUIICH, TIIMIepuH, (heHO,
(bopmanbaeru, ykcycHas
KHMCJIOTA, NIMIVH, YTApHBIHA Ia3,
YIJIEKUCIBIN ra3, aMMHUAK,
raméHHas U3BeCTh, HeraméHas
U3BECTh, IUTHEBAS COAA U
JPYTHX), COCTABIATH (HYOPMYIIbI
HEOPraHUYECKUX U
OpPraHWYECKHUX BEIIECTB,
YpaBHEHUSI XUMUYECKUX
peakuuii, OObSICHITh UX CMBICII;
IIOATBEPKAATh XapaKTEepHBIE
XUMHUYECKHE CBOWCTBA BEILIECTB
COOTBETCTBYIOLIUMHU
JKCIIEPUMEHTAMM U 3aIIUCSIMU
YpaBHEHUHN peakLUi

I1P609

CrocoOHOCTh U YMEHHE
aHAJM3UPOBATh XUMUYECKYIO
nH(pOpMaIUIO, TOTYyJaeMylo U3
Pa3HBIX HCTOYHUKOB (CPECTB
MaccoBOi MHGpOpMAIINH, CETh
WHTepHeT u apyrue)

Tema 3.2
IIpaxTHueckoe
3ansTue Ne 7

JIP02

CrocoOHOCTh K TPOIOJIKEHUIO
00pa3oBaHMs U TOBBIILICHUS
KBasIM(uKanuy B n30paHHON

IIpaxTnueckas
pabora Ne7 (1.5.4)




npodecCuoHaTBHOM
JEATEILHOCTH U OOBCKTUBHOC
OCO3HAHUE POJIU XUMHYECKHUX
KOMIIETEHIIUM B 3TOM;

JIPO3

CnocoOHOCTh YMETh
WCIIOJIB30BaTh JJOCTHKCHUS
COBPEMEHHON XMMUYECKOU
HayK{d U XUMHYECKUX
TEXHOJIOTUH I TOBBIIICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM MPO(heCcCHOHAIBHOM
JIeSITENIbHOCTH;

JIP0O4

CnocoOHOCTh ¥ TOTOBHOCTD K
00pa3oBaHUIO U
caM000pa3oBaHUIO Ha
MPOTSDKCHUU BCEH KU3HU

JIPO8

CrocoOHOCTh ¥ OCO3HAHHUE
[IEHHOCTH HAYYHOM
ACATCIIbHOCTHU, TOTOBHOCTH
OCYILECTBIIATH IPOCKTHYIO
HCCJIEIOBATEIIBCKYIO
JeSITeIbHOCTh MHUBHUIYaTbHO

B Irpynie

MPO03

CIOCOOHOCTh ¥ TOTOBHOCTD K
CaMOCTOSITEIbHOMY TIOUCKY
METOJIOB peILeHHS
MIPaKTUYECKUX 3a]1ad,
MIPUMEHEHMIO PAa3JInYHbIX
METOJIOB ITO3HAHUS

MPO06

CriocoOHOCTb Bi1a/I€Th HAYYHBIM
TUIIOM MBIIIJIEHUS, BIaJIETh
Hay4YHOU TEPMUHOJIOTUEHN,
KJIFOUEBBIMU ITOHATUSAMHU U
METOIaMHU

MPO7

CrocoOHOCTh BBIIBUTaTh HOBBIE
WJeH, peaIaraTh
OPUTHHAIILHBIC ITOJIXO/BI U
pelnieHus

I1P603

CrnocoOHOCTBH OpMHUPO-BaTh
YMEHUS BBISBIATH XapaKTepHbIE
IIPpHU3HAKH 1 B3aNMOCBA3b
M3YyYCHHBIX TOHSATHH

I1P604

CriocoOHOCTh U yMEHHE
HCIOJIb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COEINHEHUI
MexayHaponHoro corosa [UPAC,
MOATBEPKIATh XapaKTEPHbIE
XUMHUYECKHE CBOVCTBA BEIIECTB
COOTBETCTBYIOLIUMH
SKCIEPUMEHTAMU U 3aITUCSIMU
YPaBHEHUHN peakLUi




ITP606

CrocoOHOCTE U BiIaJICHUE
OCHOBHBIMHM METOAAMHU HAyYHOTO
MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUI
(HabmrofeHue, M3MEPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHHKE)

ITP609

Cnoco6HOCTH (hOpMHUPO-BATh
YMEHHE aHAJIU3U-POBATh
XUMHAYECKYI0 HHPOPMAITUIO

Tema 3.3
[IpakTuueckoe
3anstue Ne 8

JIPO3

CIIOCOOHOCTH MCIOJIH30BATh
JIOCTHKCHHST COBPEMEHHOM
XUMHUYECKOM HAyKU U
XUMHYECKHX TEXHOJIOTHUH IS
MTOBBIIICHUS COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO Pa3BUTHSI B
BBIOpaHHOM MPO(heCcCHOHAIBHOM
JeATeIIbHOCTH

JIPO7

CrocoOHOCTb U
COBEpIIICHCTBOBAHHUE SI3bIKOBOM H
YUTATEIbCKOW KYIBTYPhI KaKk
CpEICTBA B3aUMOJICHCTBHUS
Menq[y JIFOAbMHU U ITO3HAHUS
MHUpa

MPO1

CriocoOHOCTb U YMEHHE
CaMOCTOSITENILHO
(bopMynupoBaTh 1
aKTyaJIu3UpOBaTh MpooIeMy,
paccmarpuBarb €€ BCECTOPOHHE,
OTIpEIeIIATh 1IeN JIeTebHOCTH,
3aJaBaTh MapameTpsl U
KPUTEPUH UX TOCTUKEHUS,
BHOCHTbH KOPPEKTUBHI B
NesITebHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU
MOCJIENCTBUI AEITEILHOCTH

MPO03

CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITCIILHOMY TTOUCKY
METOJIOB PEIICHHUSI
HpaKTI/I'-IeCKI/IX 3ajaa4,
MPUMEHEHHIO Pa3JInYHBIX
METOIOB ITO3HAHUS

ITP605

CrocoOHOCTh U yMEHHE
YCTaHaBIIMBATh MIPUHAICKHOCTh
M3YYEHHBIX HEOPTaHUYECKUX U
OpPTraHUYECKHUX BEIIECTB K
onpenenéHHbIM Kiaccam 1
rpynmnam COeIUHEHHI
XapaKTepHU30BaTh UX COCTaB U
BaKHEHIIINE CBOMCTBA,
ONPENeNsITh BUIbl XUMUYECKUX
CBsI3eH (KOBaJIGHTHAsI, HOHHAS,

[TpakTnueckas
pabota Ne§ (11.5.4)




MeTaJTHYeCKasi, BOIOPOHAs)),
THUIIBI KPUCTATUTMUECKUX
pEMIETOK BENIECTB;
KJIACCU(UIIUPOBATH XUMUYECKHE
peakuuu

ITP608

CriocoOHOCTB U YMEHHE
IJIAHUPOBATH U BBINOJIHATH
XUMHUYECKHUM SKCIIEPUMEHT
(mpeBpallieHus: OpraHUYECKUX
BEIIIECTB IIPU HarpeBaHUM,
MOJTy4YeHUE 3TUJICHA U U3yYEHHUE
€r0 CBOMCTB, KaueCTBECHHBIC
peaKkluy Ha allbJeTUIbL,
KpaxMas, yKCyCHYIO KHCIIOTY;
JeHarypanus OeJIKoB IpU
HarpeBaHUU, LIBETHBIC PEeaKIIuU
OEIKOB; MPOBOAUTH PEAKIIUU
MOHHOT0 0OOMEHa, ONPEEIATh
Cpely BOIHBIX PacTBOPOB,
KaueCTBEHHBIE PEaKIH Ha
cynbdar-, kapooHaT- U XJIOpU-
AQHMOHBI, HA KATHOH aMMOHUSI;
peliaTh SKCIepuMeHTaNbHbBIE
3a7a4u 1o reMam «MeTauib» u
« Hemeranne») B COOTBETCTBUH
C MpaBWJIAMH TEXHUKU
0€301aCHOCTH IPH OOPAIICHUH ,
BEIIECTBAMH U J1a00PaTOPHBIM
00opynOBaHUEM; IPECTABISATh
Pe3yNIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (JOopMe 3amHcu
YpaBHEHHI COOTBETCTBYIOIIHX
peakuuii u GopMynupoBaTh
BBIBO/IBI HA OCHOBE THX
pe3yJIbTaToB

I1P609

CriocoOHOCTh U YMEHHE
aHAJM3UPOBATh XUMUYECKYIO
HnH(pOpMaIUIO, TOTYyJaeMyo U3
pa3HbIX HCTOYHUKOB (CPECTB
MaccoBOM MH(pOpMaIINH, CETh
WHTepHeT u apyrue)

Pasnen 4. Ctpoenue U cBOMCTBAa OpraHMYECKHX BEIIECTB

Tema 4.1
[IpakTrueckoe
3ausatue Ne 9

JIPO1

CrniocobHOCTH chopMUpOBaTh
9YBCTBO TOPJOCTH U YBAKEHUS K
UCTOPHUHU U TOCTUKCHUSAM
OT€YECTBEHHOW XUMUYECKON
HAyKH; XUMHUYECKU TPAaMOTHOE
MTOBEJICHUE B
npodeccruoHanbHON
JESITEJIBHOCTH U B OBITY MPH
0OpaIICHNU C XUMHYCCKUMHU

IIpaxTnueckas
pabora Ne9 (1.5.4)




BEIIECTBAMH, MaTepHaJaMy 1
nporeccamMmu

JIPO3

CnocoOHOCTh UCTIONIb30BATh
JOCTHKEHUSI COBPEMEHHOU
XUMHYECKON HayKu U
XUMHAYECKUX TEXHOJIOTUI JIJIst
MOBBILIEHUS COOCTBEHHOTO
MHTEIUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPpodheCcCHOHATBLHON
JeSITeTbHOCTH

JIPO7

Cnoco6HOCTh U
COBEPUICHCTBOBAHUE S3bIKOBOM U
YUTATEJIbCKON KYJIBTYPhI KakK
CpPEACTBA B3aUMOJCHCTBUSA
MEXy JIOAbMHU U TO3HAHUSA
MHpA

MPO03

CIOCOOHOCTh ¥ TOTOBHOCTD K
CaMOCTOSITEIbHOMY IIOUCKY
METOJIOB peILeHHS
MIPaKTUYECKUX 3a]1ad,
MIPUMEHEHMIO PAa3JInYHbIX
METOJIOB IT03HAHUS

MPO06

CriocoOHOCTb Bi1a/IeTh HAYYHBIM
TUIIOM MBIIIJIEHUS, BIaJIETh
HAy4YHOU TEPMHUHOJIOTUEH,

MP11

CrnocoOHOCTh BBIOMpPATh
TEMaTUKy U METObI COBMECTHBIX
JecTBUH ¢ yd€ToM 00X
HUHTEPECOB U BO3MOXKHOCTEH
KakJIOTO 4JIcHA KOJIJICKTHBA,
MIPUHUMATh L€ COBMECTHOM
NeSTeTbHOCTH, OPTaHU30BLIBATh
Y KOOPAVMHUPOBATH ACHCTBUS 11O
€€ JOCTMKEHUIO: COCTaBIISITh
IUJIaH IEUCTBUN, PaCIIPEAECTATh
pOJI C y4ETOM MHEHU I
Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON PabOThI

MP13

CrocoOGHOCTh CaMOCTOSTENBHO
OCYIIIECTBIIATH TIO3HABATEIIHHYIO
JeSITeNIbHOCTb, BBISBIISATH
poOJIEMBbI, CTAaBUTH U
(dhopmynrpoBaTh COOCTBEHHBIE
3a/1a9M B 00pa3oBaTeIbHOM
JEeSTENbHOCTH U KU3HEHHBIX
CHUTYaIUsX, CAMOCTOSTEIIEHO
COCTAaBIISATH TUTAH PEIICHUS
poOGJIeMBI ¢ y4ETOM
UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BOBMOKHOCTEH U
IIPEANIOYTEHUI




MP14

Cnoco6HOCTE (hOpMUPOBAHUS U
MIPOSIBIICHUS] IIIUPOKOU 3PYAULIUU
B pa3HBIX 00JIACTSAX 3HAHUIA,
MOCTOSIHHO TOBBIIIATH CBOU
00pa3oBaTebHBIN U KYJIBTYPHBII
YPOBEHB

I1P602

CnocoOHOCTH U BIaJICHHE
CHUCTEMOM XMMHUUYECKUX 3HAHMI,
KOTOpast BKJIIOYAET
OCHOBOIIOJIAralol1e TOHATHSA:
YIIIEPOAHBIN CKEIeT,
(byHKLIMOHATBHAS TPYIITIA,
paauKal, u3oMepus,
TOMOJIOTUYECKUH psAJl, TOMOJIOTH,
YTIIEBOJIOPO/IbI, KUCIOPO/I- U
a30TCO/IEPIKALLUE COSAUHEHMUS,
OHMOJIOTMYeCKH aKTHUBHbBIC
BeulecTBa(yIreBoAbl, )KUPBL,
OCJIKHM ), MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO U JIp.
BBICOKOMOJIEKYIISIPHBIE
COCIMHEHHUS; TECOPUHU U
3aKOHBI(TECOPHUS XUMUYECKOTO
CTPOCHHS OPTraHUYECKUX
Bewects A, M, bytiieposa,
TEOPHsI DIEKTPOIUTUYECKON
JUCCOLUAIUH, TIEPUOINUECKUIMA
3akoH [I.W. Mennenees u ap.)

I1P603

CriocoOHOCTb U yMEHUE
BBISIBJISITH XapaKTepHbIE
IIPU3HAKH U B3aUMOCBS3b
M3YYEHHBIX OHITUH, TPUMEHATh
COOTBETCTBYIOLIUE ITOHATUS TIPU
ONMCAHUU CTPOEHUS U CBOWCTB
HEOpPraHUYECKHUX U
OpPraHMYECKHX BEIIECTB U UX
IIPEBPALLEHU; BBIABIIATH
B3alMOCBSI3b XUMUYECKUX
3HAHUU C TIOHATUSAMHU U
MIPEJICTAaBICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX
IIPEAMETOB

I1P604

CriocoOHOCTh U yMEHHE
HCII0JIL30BaTh HAUMEHOBAHUS
XAUMUYCCKHX COCAUHCHUN
MEKTYHApOJIHOTO COK03a
TEOPETUUYECKON U MPUKIIATHON
XUMHUU U TPUBUATILHBIC Ha3BAHUS
BKHEUILINX OPraHUYECKUX U
HEOPTaHUYECKUX BEIIECTB;
COCTaBIATH (DOPMYIIBI,




YPaBHEHUSI XUMUYECKUX
peakuuid, OObSICHSITh UX CMBICIT;

I1P611

CrocoOHOCTh U YMEHHE
MIPUMEHSITh 3HAHHSI 00 OCHOBHBIX
JOCTYIHBIX METOJIaX [MO3HAHUS
BEILECTB U XUMHUUECKUX SIBJICHUI
JUIs 00y4aIOLIUXCs C
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0pPOBbSI

I1P612

CriocoOHOCTB U YMEHHE
HCIIONh30BaTh peabe(HO
TOYCUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins mist
3aMuCy XUMHYECKHUX (HOPMYIT
IUISA CJIENBIX U CJIa00BUIAIIMX
00yJarommxcst

Tema 4.2
[IpakTrueckoe
3aggarue Ne 10-12

JIP02

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

JIP0O4

CnocoOGHOCTh ¥ TOTOBHOCTh K
00pa3oBaHUIO 1
caM000pa3oBaHUIO Ha
MPOTSDKCHUU BCCH KU3HU

JIPOS

CriocoGHOCTB K
chopMHUpOBaHHON
9KOJIOTUYECKOMN KYJIBTYPBI,
MMOHMMAaHHE BIUSHUS
COLIMAJIbHO-?KOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSHUE
MPUPOIHON U COLIMATBHOMN
Cpenbl, 0CO3HaHUE ITI00aIbHOTO
XapakTepa SKOJIOTUYECKUX
pobiem

MPO02

CrocoOHOCTE BIIAAETh
HaBbIKaMHU y4eOHO-
HUCCIIEN0BATEIILCKOU U
MIPOEKTHOM J1EATEbHOCTH,
HaBbIKaMH pa3pelieHus npooieM

MPO03

CriocoGHOCTh ¥ TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOUCKY
METOJI0B PEILIECHUs
MPaKTUYECKHX 3a]1ad,
MPUMEHEHHIO Pa3JInYHbIX
METOJIOB ITO3HAHUS

MPO7

CriocoOHOCTE BEIJIBUTaTh HOBBIE
WJIeH, TIpeyiararb
OPUTHHAIbHBIE TTOAXObI U
pelIeHus

IIpaxTrueckue
paboter  Nel0-12
(n.5.4)




MP13

CrocoOHOCTh CaMOCTOATEIBHO
OCYIIECTBIIATH MTO3HABATEIHHYIO
JeSITeIbHOCTbD, BBISIBIISITh
MPOOJIEMBbI, CTABUTH U
dhopmynupoBaTh COOCTBEHHBIC
3a/1aun B 00pa3oBaTeIbHON
JESITeTbHOCTH U YKU3HEHHBIX
CUTYAIIHSIX, CAMOCTOSTEIILHO
COCTABJIATH TUIAH PEIICHUS
pobIeMbl ¢ y4ETOM
HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U
MPEIIOYTCHU I

MP15

CrocoOHOCTh M YMEHHE 1aBaTh
OLICHKY HOBBIM CHUTYaLlUSIM,
BHOCUTb KOPPEKTUBEI B
IeATeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3Y/IbTaTOB
HEJsIM

I1P601

CrniocobHOCTH chopMUpOBaTH
MIPEJICTABICHUS: O XUMUYECKOU
COCTAaBJIAIOIIEH
€CTECTBEHHOHAYYHOU KapTHHBI
Mupa, pojii XMMHUHU B ITO3HAHUU
SIBIIGHUH TIPUPOJIBI, B
(hopMUPOBaHUY MBIIUICHUS U
KYJIBTYpBI INYHOCTH, €€
(YHKIIMOHAIBHON IPaMOTHOCTH,
He0OXOUMOI I pelIeHus
MPAKTUYCCKHUX 3a1a4 1
9KOJIOTUYECKH 000CHOBAaHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBBIO
Y IIPUPOIHOM cpeJie

ITP606

CrocoOHOCTh K BIIaJACHHUIO
OCHOBHBIMH METOJIaMU Hay4YHOTO
IIO3HAHUA BCIICCTB U
XUMHYECKHX SIBJICHUM
(naOnroneHue, N3MepeHue,
HKCIIEPUMEHT, MOJICIMPOBAHNUE)

ITP608

CrocoOHOCTh U YMEHHE
IUTAHUPOBATh U BBHINOIHATH
XUMHYECKUH OKCIICPUMCHT
(mpeBpaleHuss OpraHuueCcKUx
BEIIECTB IIPU HarpeBaHuy,
MOJIy4EeHHUE 3TUIICHA U U3yYCHHE
€ro CBOMCTB, KaueCTBEHHBIE
peaKIy Ha abAETHIbI,
KpaxMaJl, yKCyCHYIO KHCIIOTY;
JieHaTypaius OeJIKOB MPH
Harp€BaHnu, IBETHBIC PECAKIITUN
0€eJIKOB; MPOBOIUTH PEAKIUH
MOHHOTO 0OMEHa, ONPEEINATh




Cpey BOJIHBIX PacTBOPOB,
Ka4eCTBCHHBIE PEaKINH Ha
cynbdar-, KapOOHAT- U XJIOPH/I-
AQHWOHBI, Ha KATHOH aMMOHHSI,
peliaTh SKCIepuMeHTalIbHbIE
3a7a4u 1o reMam «Metauib» U
« Hemeranse») B COOTBETCTBUH
C MpaBUJIAMH TEXHUKHU
0€301acHOCTH IPH OOPAIECHUH ,
BEIIECTBAaMH U J1a00paTOpHBIM
00opynOBaHUEM; IPECTABISATD
pe3yABTATHl XUMHYECKOTO
SKCIIEPUMEHTa B (hopMe 3arucu
ypaBHEHU COOTBETCTBYIOITUX
peakuuii u GopMynupoBaTh
BBIBOJIbI HA OCHOBE ITHX
pe3yIbTaToB

I1P609

CriocoOHOCTb U YMEHHE
aHaJIM3UPOBATh XUMHYECKYIO
nH(POPMALUIO, TTOJTyYaeMyo U3
Pa3HbBIX HCTOYHUKOB (CPENICTB
MaccoBOW MH(POPMAINH, CETh
WutepHeT u npyrue)

I1P610

CriocoOHOCTB U YMEHHE
co0roaTh MpaBuiIa
9KOJIOTMYECKH L1€71€CO00Pa3HOTOo
MIOBEJICHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LIEIIAX
COXPaHEHUs CBOETO 3/I0POBBS U
OKpYXKarolen Cpeibl; yYUTHIBATh
OIIACHOCTh BO3JIEHCTBUS Ha
YKUBBIE OpraHU3MBI
OIpENEIEHHBIX BEILECTB,
MTOHUMasl CMBICIT TOKa3aTes
MpEACIBHON JOIYCTUMOM
KOHIIEHTpaIiH

I1P611

CriocoOHOCTh U yMEHHE
MPUMEHSATH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJaX TTO3HAHUS
BEIIECTB M XUMHUYECKHUX SIBICHUI
JUIs 00y4aIOLIUXCS C
OrpaHUYECHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBbSI

I1P612

CrocoOHOCTh U YMEHHE
UCIIOJIB30BaTh PEIbehHO
TOYEYHYIO CUCTEMY
ob6o3nauenuit JI. bpaiins mis
3aMnyucu XUMHYECKUX GopMyI
JUTSL CIIETIBIX M CITA0OBHUISIIINX
00yJarommxcs

Tema 4.3

JIPO1

Crnioco6HOCTH chopMUpOBaTH
YYBCTBO IropJOCTH 1 YBAXXCHUS K




[IpakTuueckoe
3anstue Ne 13

HUCTOPHUU U JIOCTHXKECHUSM
OTEUYECTBEHHON XMMHUECKOU
HAyKW; XUMUYECKU TPAMOTHOE
MOBEJICHNE B
npodeccuoHaTbHOM
JESATEILHOCTH U B OBITY NpHU
oOpaIieHuu ¢ XUMHUYECKUMHA
BEILIECTBAMH, MaTEpUaIaMU U
npoleccaMu

JIP0O2

CnocoOGHOCTh ¥ TOTOBHOCTD K
MIPOAOIKEHUI0 00pa30BaHUs U
MOBBIIICHUS KBaTU(PUKAIIUU B
n30paHHOM IpodecCHOHATBHON
JESTEIbHOCTH U OOBEKTUBHOE
OCO3HAHHE PO XUMHYECKHX
KOMITIETEHIIUN B 3TOM

JIPO3

CnocoOHOCTh UCTIOIB30BATH
JOCTHKEHUSI COBPEMEHHOU
XUMHUYECKON HayKu 1
XUMHAYECKUX TEXHOIOTUHN JIIsI
MOBBILIEHUS] COOCTBEHHOTO
MHTEIUIEKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM MPOGheCcCHOHATBLHOMN
JEeSITeTbHOCTH

MPO1

CHocoOHOCTh U yMEHHE
CaMOCTOSITEIILHO
bopmynupoBarh u
aKTyaJIM3UPOBATh MPOOIEMY,
paccMarpuBarh €€ BCECTOPOHHE,
ONPENIeNATh IIeJHN JIeSITeIbHOCTH,
3a7aBaTh apameTphl U
KPpUTCPUN UX NOCTHUIKCHUA,
BHOCUTH KOPPEKTHBEI B
ACATCIIbHOCTDh, OIICHUBATH
COOTBETCTBHE PE3Y/IbTaTOB
EJISIM, OLICHUBATh PUCKU
TOCJIEACTBUH JeITENLHOCTH

MPO03

CrniocoOHOCTB K
CaMOCTOSITEIbHOMY MTOUCKY
METOJIOB PEIICHHUS
MPaKTHYECKHX 3a]1ad,
IMPUMCHCHUIO PA3JIMYHBIX
Croco0O0B pacro3HaBaHUs
OPraHN4YC€CKUX BCIICCTB Ha
IIpUMeEpe allbJIETU/0B, CIIUPTOB,
YIJIEBOAOB, YKCYCHOM KHUCIIOTHI,
0esKa U T.I1.) ¢ UCTIOJIb30BaHUEM
UX QU3UKO-XMMHYECKHX CBOMCTB
Y XapaKTEPHBIX Ka4eCTBEHHBIX
pEeaKIHii.

MP04

CrocoOHOCTh OBIIAAETH BUAAMU
JESATETLHOCTH TI0 TOTYIEHHUTIO

[IpakTnueckas
pabota Nel3
(n.5.4)




HOBOTO 3HAHUS, €T0
UHTEepIpETaIH,
peoOpa30oBaHUIO U
MPUMEHEHHIO B PA3JIMYHBIX
y4eOHBIX CHTYaIHsIX, B TOM
YHCIIe P CO3IaHNH YUEOHBIX U
COIMAJIbHBIX POEKTOB

MPO05

CriocoOHOCTb U YMEHHE
MEPEHOCHUTh 3HAHUS B
MO3HABATEJILHYIO U
MPaKTHYECKYIO 001aCTH
KHU3HEACATCILHOCTH;
HMHTErPUPOBATh 3HAHUS W3
pa3HBIX PEIMETHBIX 00acTei

MPO7

CriocoOHOCTB BBIJBUI'aTh HOBBIE
WJIeH, TIpeJIararb
OpPUTHMHAIBHBIE MOJIXOJIBI U
peLIeHus

MPO8

CnocoOHOCTh OBNIA/IETh
HaBBIKAMH TOJTYyYCHUS
nH(pOpMaIu U3 UCTOYHHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEIHHO
OCYIIECTBIIATH MTOUCK, AaHATTU3,
CHUCTEMaTHU3aLNIO 1
HHTEpIpEeTaio HHPOPMAIHH
Pa3IUYHBIX BUIIOB B (opM
MIPEJICTABICHHUS

MP13

CnocoOHOCTh CAMOCTOSITENIEHO
OCYIIECTBIIATH [TO3HABATEIHHYIO
JeSTEIIbHOCTD, BBISBIISATH
MpOoOJIeMbI, CTAaBUTh U
dhopmynupoBaTh COOCTBEHHBIE
3a/aun B 00pa3oBarenbHON
NESATSIIEHOCTH M KU3HEHHBIX
CUTYAIHIX, CAMOCTOSTEILHO
COCTABIIATH TUTAH PEIICHUS
MpoOJIeMBI ¢ yUETOM
UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATIOYTEHUI

MP14

Crnioco6HOCTh (hopMUpOBaHUS U
MIPOSIBJICHUS! LIUPOKOU SPYAULINH
B Pa3HbIX 00JIACTSIX 3HAHUH,
MTOCTOSIHHO MOBBIIIATh CBOM
00pa3oBaTeIbHbIN U KYIbTYPHBIH
YPOBEHb

ITP601

CrniocobHOCTH chopMUpOBaTh
MPEJCTABICHUS: 0 XUMHAYECKOU
COCTAaBJIAIOLLEH
€CTECTBEHHOHAYYHON KapTUHBI
MUpa, POJIM XMMUH B [IO3HAHUU
SBJICHUW NTPUPOIBL, B




(OpMHPOBAHUY MBIIIJIEHUS U
KYJIBTYpBI JINYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH,
HEOOXOIMMOM JIJIs peIIeHUs
MIPAKTUYECKUX 33134 U
9KOJIOTUYECKH 000CHOBaHHOIO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO
Y IPUPOIHOU cpenie

I1P607

Cnoco6HOCTB c(hOpMHUPOBATH
MPEJCTABICHUS: O XUMHUYECKOU
COCTAaBJIAIOILEN
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XUMUU B TIO3HAHUU
SIBJICHUM IIPUPOJIBIL, B
(hopMUPOBAHUYU MBILUICHUS U
KYJIBTYpBI JINYHOCTH, €€
(yHKIIMOHATIBHON TPAaMOTHOCTH,
HEOOXOIUMOM /IS peIIeHUS
MPaKTUYECKHUX 3a/1ad U
9KOJIOTUYECKH 0OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOMU cpefie

I1P609

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

I1P611

CnocoOHOCTh ¥ YMEHHE
MIPUMEHSITH 3HAHHSI 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS
BEIECTB U XUMHUYECKUX SBICHUN
JUIs 00y4aIOLIUXCS C
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0POBBSI

I1P612

CrocoOHOCTh U YMEHHE
UCIIOIB30BaTh PeIbehHO
TOYEYHYIO CUCTEMY
ob6o3Hauenuit JI. bpaiins mis
3aMnyucy XUMHYECKUX GopMyI
JUTSL CITETIBIX M CITA0OBHUISIIINX
00y4aroImmxcs

Pazgen. 5. Kunernueckue u TCPMOANHAMHUYCCKHUEC 3aKOHOMEPHOCTHU MMPOTCKAHUA XUMUYICCKUX

peakuuii

Tema 5.1
[IpakTrueckoe
s3ausatue Ne 14

JIP02

CnocoOHOCTh ¥ TOTOBHOCTb K
MPOJIOJKEHUIO0 00pa30BaHUS U
MOBBIIICHUS KBATU(UKAIH B
n30paHHOM IPodeCcCHOHATBHON
JEeSTeIbHOCTH U OOBEKTUBHOE
OCO3HAaHHC POJIN XUMHYCCKUX
KOMITETEHIUI B 3TOM

IIpaxTHueckas
pabora Nel4
(n.5.4)




JIPO3

CIIOCOOHOCTH HCIOJIb30BaTh
JOCTHKECHUS! COBPEMEHHOU
XUMHYECKON HayKu U
XUMHYECKUX TEXHOJIOTUH JIJIst
MOBBILIEHUS COOCTBEHHOTO
WMHTEJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MPpodeCCUOHATBLHOM
JIESITEIIbHOCTH

JIPO8

CriocoGHOCTh OCO3HAHUSA
LIEHHOCTH HAay4YHOU
JESATEIIBHOCTH, TOTOBHOCTD
OCYILECTBIIATH IPOEKTHYIO U
HCCIIE0BATENBCKYIO
JeATEIbHOCTh UHIUBUIYAJIBHO U

B Ipymnie

MPO1

CriocoOHOCTB U YMEHHE
CaMOCTOSITENILHO
(bopMynupoBaTh 1
aKTyaJIu3UpoBaTh MpodIeMy,
paccmarpuBarb €€ BCECTOPOHHE,
OIIpeIeIIATh 1IeNN I TeIbHOCTH,
3aJaBaTh MapameTpsl U
KPUTEPUH UX JTOCTUKEHUS,
BHOCHTbH KOPPEKTUBHI B
NesITeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3Y/IbTATOB
LeJISIM, OLIEHUBATh PUCKU
IIOCJIEICTBUM ESTEIBHOCTH

MPO02

CnocoOHOCTh OBNIA/IETh
HaBbIKaMH y4eOHO-
HCCIIEIOBATEIbCKON U
MPOEKTHOM JESATEIbHOCTH,
HaBBIKaMU pa3pelieHus npooieM

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

MPO7

CnocoOHOCTh BBIIBUTATH HOBBIC
WJIeH, IpeJIiararb
OPUTMHAJIbHBIE TTOAXOIbI U
peLIeHUs

MPI11

CriocoOGHOCTH BBIOMpATh
TEMaTHUKY U METOJIbl COBMECTHBIX
NEeNCTBHH ¢ yu€ToM 001X
WHTEPECOB U BO3MOKHOCTEMN




Ka)KI0r0 4IeHa KOJUIEKTUBA,
IIPUHUMATh 11€JI1 COBMECTHOMN
JESATEIIbHOCTH, OPTaHU30BbIBATh
U KOOPJIMHUPOBATh JEHCTBUS 110
€€ TOCTH)KEHHUIO: COCTaBIISATh
IIJIaH JACUCTBUH, paclpenciaATh
PO C y4ETOM MHEHUN
Y4acCTHHUKOB, 00CyKIaTh
pe3yJIbTaThl COBMECTHON pabOThI

MP15

CrocoOHOCTh M YMEHHE 1aBaTh
OLICHKY HOBBIM CHUTYaLUsIM,
BHOCUTb KOPPEKTUBEI B
IeATeNIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3Y/ILTaTOB
HeIsIM

ITP608

CriocoOHOCTB U YMEHHE
IJIAHUPOBATh U BBITIOJIHATH
XUMHYECKHUH SKCIIEPUMEHT
(TpeBpaleHust OPraHuYECKUX
BEIIECTB MPU HAIPEBaHUH,
MOJTyYeHUE ITUJICHA U U3yYEHUE
€r0 CBOMCTB, KaueCTBEHHBIC
peaKIuu Ha aJbJACTH/IbI,
KpaxMaJl, YKCYCHYIO KUCIIOTY;
JeHarypanus OeJIKOB MpU
HarpeBaHuH, [IBETHBIC PEAKIIHH
0€JIKOB;

I1P609

CriocoOHOCTb U YMEHHE
aHaJIM3UPOBATh XUMUYECKYIO
HnH(pOpMaIUIO, TOTYyJaeMyo U3
pa3HbIX HCTOYHUKOB (CPECTB
MaccoBOM MH(pOpMaIINH, CETh
WuTepHeT u apyrue)

Paznien 6. PactBopbl

Tema 6.2
[IpakTrueckoe
s3ausatue Ne 15

JIPO3

CriocoGHOCTh UCIIOIB30BATh
JNOCTHKEHUSI COBPEMEHHOU
XMUMUYECKOHN HayKu U
XUMHAYECKUX TEXHOIOTUHN JIIIst
MIOBBIIIEHUS] COOCTBEHHOT'O
WHTEIJUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOM MpoheccHoHaIbHOM
JeSITeTbHOCTH

JIPO4

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

JIPO8

CrocoOHOCTh OCO3HAHUSA
LIEHHOCTH HAy4YHOU

[TpakTnueckas
pabora Nel$5
(n.5.4)




NEeATEIbHOCTH, TOTOBHOCTD
OCYILECTBIIATH IPOEKTHYIO U
HCCIIEI0BATENbCKYIO
JeATEIbHOCTh UHIUBUIYAJIBHO U

B Ipymnie

MPO02

CnocoOGHOCTh BIa/IETh
HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKON U
MPOEKTHOM JIEATEIILHOCTH,
HaBBIKAMU pa3pereHust mpoodiem

MPO7

CriocoOHOCTB BBIJBUI'aTh HOBBIE
WJIeH, TIpeJIararb
OPUTHHAIBHBIE MOJIXOJIBI U
peleHus

I1P607

CrocoOHOCTh U YMEHHE
MIPOBOJUTH PACUETHI 110
XUMHUYECKHM (popmynam u
YPaBHEHUSM XUMHYECKHIX
peakuuii ¢ UCIOIb30BAHUEM
(M3HYECKHUX BEIIMYMH,
XapaKTEepPHU3YIOIIUX BEIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, 00béMa (HOpMaJIbHbIC
YCJIOBHSI) Ta30B, KOJINUECTBA
BEIIECTBA; UCIIOJIb30BATh
CHCTEMHBIC XUMUYECKHUE 3HAHHS
JUIS IPUHSTHS PEIIeHUi B
KOHKPETHBIX KU3HEHHBIX
CUTYAIIUIX, CBI3aHHBIX C
BEIIECTBAMH M UX TPUMEHEHHEM

I1P609

CriocoOHOCTh U yMEHHE
aHAJIM3UPOBATh XUMUYIECKYIO
UH(OPMALUIO, TTOJTyYaeMylo U3
Pa3HBIX HCTOYHUKOB (CPENCTB
MaccoBOW MH(POPMAIUH, CETh
WHTepHeT u apyrue)

I1P610

CrocoOHOCTb U yMEHHE
coOJro1aTh npaBuiia
HKOJIOTHYECKH 11eIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM
JeSITENLHOCTH B IEIISIX
COXpaHEHUs CBOETO 3/I0POBbS U
OKpYXarolen Cpelibl; yYUThIBATh
OIMaCHOCTH BO3/ICHCTBHS HA
YKUBbBIE OpPraHU3MbI
OITPEIEIIEHHBIX BEIIECCTB,
MOHUMAs CMBICH TTOKa3aTes
MpEeaEIbHON JOMYCTUMOMN
KOHIEHTpaIuu

I1P611

CrocoOHOCTh U YMEHHE
MPUMEHSTH 3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX MCTOJaX IMO3HAHUS




BEIIECTB U XUMHUYECKHUX SIBJICHHI
TUTSE 00YUaIOIIUXCS C
OrpaHHYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBBSI

Paznen 7. Xumust B ObITY ¥ POU3BOJACTBEHHOM JCSITEIBHOCTH YEJIOBEKa

Tema 7.1
[IpakTuueckue
3ansTust Ne 16-17

JIPO1

Cnoco6HOCTh U
c(OPMHPOBAHHOCThH YYBCTBA
TOPAOCTU U YBAXKEHUS K UCTOPUU
U JIOCTHKEHHSIM OTE€UYECTBEHHOMN
XUMHUYECKOU HayKH; XUMHUYCCKH
IpaMOTHOE TIOBE/ICHUE B
npodeccruoHaIbHON
JESITeIbHOCTH U B OBITY IPH
o0OpaleHuu ¢ XUMUIECKUMU
BEIIECTBAMU, MaTepHaJIaMH U
npoleccamMmu

JIP02

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

JIP0O4

Cr1ocoOHOCTE ¥ TOTOBHOCTE U
CIOCOOHOCTBh K 00pa30BaHUIO U
caM000pa3oBaHUIO Ha
MPOTSHKCHUH BCEH KM3HU

MPO03

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

MP04

CriocoOHOCTE BIaJ€Th BHIAMU
JESTEbHOCTH 10 TIOTYYSHHIO
HOBOI'O 3HaHH, €TI0
WHTEpPIpETAIHH,
npeoOpa3oBaHUIO U
MIPUMEHEHHIO B PA3ITUYHBIX
y‘~I€6HI)IX CI/ITyaIII/Ile, B TOM
YyClie TIPU CO3/IaHUU YYEOHBIX U
COIUAJIBHBIX HpOGKTOB

MPO05

CriocoOHOCTh U yMEHHE
NEPEHOCUTD 3HAHUA B
MIO3HABATEJLHYIO U
MpaKTHYECKyIo o0nacTu
KHU3HEACATECIBHOCTH;
HUHTCTPHUPOBATb 3HAHHU U3
pa3HBIX MPEIMETHBIX 00JIaCTeH

[IpakTnueckas
pabora  Nel6-17
(n.5.4)




MPO8

CrocoOHOCTBE BIAIETh
HaBbIKAMH HOJIY‘-IGHI/ISI
nH(OPMAITUU U3 UCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYIIIECTBIIATH ITOMCK, aHATU3,
CHCTEMATHU3AINIO U
HMHTEPIPETAIMIO HHPOPMAIIHH
pa3IMYHBIX BUIOB U (POpM
MIPEJICTABICHHUS

MP09

CnocoOHOCTh BIIAJICTh
pa3IMYHBIMH CTIOCO0aAMU
0OIIIeHHUs U B3aUMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTH
JTAJIOT, yMETh CMSTYaTh
KOH(JIMKTHBIC CUTYAIlUH,
Pa3BEPHYTO U JIOTUYHO U3JIararb
CBOIO TOUKY 3PEHHUS C
HCIIOJIb30BaHUEM S3BIKOBBIX
CpEJIICTB

MP16

Cr1ocoOHOCTE IOHUMATh CBOC
SMOIIMOHAILHOE COCTOSIHHUE,
BHJICTh HAIIPABJICHUS Pa3BUTHS
COOCTBEHHOM 3MOLIMOHAIBHON
cepbl, ObITh YBEPEHHBIM B ce0Oe

MP17

CrocoOHOCTh TOHUMATh
IMOIIMOHAIIBHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €TO TIPU
OCyHICCTBJICHUN KOMMYHUKAIUH,
CIOCOOHOCTh K COYYBCTBUIO U
COTEPEKMBAHUIO

MP18

CrocoOHOCTh MPUHUMATH Cce0s,
MTOHMMasl CBOM HEJIOCTaTKH U
JIOCTOMHCTBA, IPUHUMATh
MOTHBBI U apTYMEHTBI APYTUX
JIIOZIEW IIPU aHAJIN3€ PE3YJIbTaTOB
NeSITeNIbHOCTH, IPU3HABATh CBOE
IIpaBo U MPaBO APYrUX JIOAEH Ha
OlIMOKH, pa3BUBaTh
CMOCOOHOCTh OHUMATh MHP C
MO3HULMHU APYrOro 4eJI0BeKa

I1P602

CUMBOJUYECKUH S3bIK XUMUH,
(haKTOIOTHYECKHE CBEICHUSI O
CBOMCTBAax, COCTaBe, MOTYYCHHUS
1 0€30MacCHOM HMCTIOb30BaHUH
BaXHEHIIINX HEOPTAaHUYECKUX U
OpPraHN4Y€CKUX BCIICCTB B 6I)ITy
Y IPAKTHUYECKOU e TENBHOCTH
YeJIoBeKa

ITP606

CriocoOHOCTE U BIaIcHHUE
OCHOBHBIMH METOAAMU Hay‘—IHOl"O
[MO3HAHUsI BENIECTB U
XUMHNYCCKHUX ﬂBHeHI/Iﬁ




(HabmrofeHne, U3MEpPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHHKE)

ITP609

CrocoOHOCTh U yMEHHE
aHATM3UPOBATh XUMHYECKYIO
MH(POPMAILIUIO, TTOJIy4aeMYIO U3
Pa3HBIX UCTOYHHUKOB (CPEIICTB
MaccoBOW MH(POPMAIUH, CETh
Wurtepuer u apyrue)

I1P611

CrocoOHOCTh U YMEHHE
MIPUMEHSITh 3HAHHSI 00 OCHOBHBIX
JOCTYIHBIX METOJIaX [MO3HAHUS
BEIIECTB U XUMUUECKUX SIBJICHUI
JUIs 00y4aroLUXCs C
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/10pPOBbSI

I1P612

CriocoOHOCTB U YMEHHE
HCIIONh30BaTh peabedHO
TOYCUYHYIO CUCTEMY
o6o3nauenuii JI. bpaiins mist
3aMiCy XUMHYECKUX PopMYyIT
IUIA CJIENBIX U CJI1a00BUIAILIMX
00y4aroImmxcs




4 Onucanue Npoueaypbl OLEeHNBAHUS

Pesynprarel  00ydeHHST TIO TpeAMETY, YypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHITUN
OIICHUBAIOTCSI MO  YeTHIpEX  OalnbHOW  IIKajle  OICHKAMH:  «OTIHUYHO»,  «XOPOIIO»,
«YOOBJIETBOPUTCIIBHO», «KHECYIOBJICTBOPUTCIIEHO).

Texkymas arrecramus MO NPEAMETY MPOBOAUTCS C LEJIbI0 CHUCTEMAaTHYECKOM IPOBEPKU
,I[OCTH}I(GHI/IP'I o6yqafoumxc;1. OObekTamMu OLICHUBAHUS ABIAIOTCA: CTCIICHb YCBOCHHUA TCOPETUICCKUX
3HaHI/H\/Jl, YPOBCHb OBJIAACHHUA IMPAKTHYCCKUMHU YMCHHUSIMU W HABBIKAMHU I10 BCCM BUIAM y‘IC6HOI>i
pa6OTBI, KadeCTBO BBITIOJIHECHUS CaMOCTOSTEILHOMN pa6OTBI, yqe6Ha;1 JUCHHIIIINHA (aKTI/IBHOCTB Ha
3aHATUAX, CBOCBPECMCHHOCTD BBIIIOJIHCHUA Pa3JIMYHBIX BUJ0B 3a;[aHm”1, IOCCMIa€MOCTh BCEX BUJOB
3aHATUH 10 aTTECTYEMOW JUCIUTIIINHE).

IIpn mnpoBeneHMM IPOMEXYTOUHOM AaTTECTALMM OLICHUBACTCS JOCTHKEHUE CTYIECHTOM
3aIUVIAaHUPOBAHHLIX 110 AUCHUIIIIMHC PC3YIIbTATOB 06y‘leHI/IH, O6€C1’I€LII/IBaIOH_II/IX PE3YIbTAaThl OCBOCHUA
o0pa3oBareIbHON IPOrPaMMBbI B LIEJIOM.

Kpurtepuu onieHuBaHus YCTHOTO OTBETa

(oieHOUHBIE cpencTBa: coOeceoBaHKE, 3alUTa COOOLIEHHUs, OKJIaJ], UHIUBUAYAIBHOTO /
TPYIIOBOTO MPOEKTa, MU PEepeHINPOBAHHBIX 31aHUH, 3aJaHUI IPAKTHIECKUX padoT)

S 6a/1710B - OTBET MOKA3bIBAET MIPOYHBIE 3HAHUS OCHOBHBIX MPOLIECCOB XUMHHU, OTIMYACTCS
[IyOWHOW W TIOJIHOTOW PACKPBITHS TEMBI; BIAJICHHE TEPMHHOJIOTHYECKHM arlapaToM; yMEHHE
OOBSICHATh CYIIHOCTb, SIBICHHUH, IPOLIECCOB, COOBITHH, JenaTh BBIBOABI M 00OOLICHMS, JaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, IPUBOIUTH MIPUMEPHI; CBOOOAHOE BIIAICHUE MOHOJIOTHYECKOH pedblo,
JIOTMYHOCTh M MOCJIEI0BATENIbHOCTh OTBETA; YMEHUE PUBOIUTH NIPUMEPBI COBPEMEHHBIX IpoOIeM
u3y4aeMoii ooiacTu.

4 6anna - orBeT, OOHAPYXHMBAIOLIUI NPOYHBbIE 3HAHUS OCHOBHBIX IPOLECCOB XHMMUH,
OTIINYAeTCsl yOWHOW W TOJTHOTOM PACKPBITHS TEMBI; BIaJICHUE TEPMUHOJIOTHUECKUM allaparoMm;
yYMEHHUE OOBACHATH CYILHOCTb, SIBJIEHUH, INPOLECCOB, [JejaTh BBIBOABI M O0O0OOIEHUS, JaBaTb
apryMEHTHPOBaHHBIE OTBETHI, IPUBOAUTH MPUMEPHI. OJTHAKO JOMYCKaeTCs OJHA - BE HETOYHOCTH B
OTBeETE.

3 Oamna — OTBET, CBUJICTEIbCTBYIOIIMH B OCHOBHOM O 3HAaHUU IPOLECCOB XUMHH,
OTJIMYAIOIIUIICS HEAOCTAaTOYHOM IIIyOMHOM M TOJHOTOM PacKpbITHS TEMbl; 3HAHHEM OCHOBHBIX
BOIPOCOB TeOpuH; cllabo CcGOPMUPOBAHHBIMM HAaBbIKAMH aHaju3a SBJICHUN, IPOIIECCOB,
HEJIOCTaTOYHbIM yYMEHHEM JlaBaTb AapryMEHTUPOBaHHbIE OTBEThl M TNPUBOAMTH IMPUMEPHI.
JlomryckaeTcsi HeCKOJIbKO OIMMOOK B CONEP)KAaHWM OTBETA; HEYMEHHE NMPUBECTH NPUMEDP Pa3BUTHA
CUTYalluH, IPOBECTH CBA3b C APYIMMHU acleKTaMHU U3y4aeMoi 00JIacTH.

2 0aaga — OTBeT, OOHAPYKHMBAIOIIMN HE3HAHWE IMPOIECCOB, H3YYaeMbIX XHUMUH,
OTJIMYAIOIIUICS HENTyOOKMM PpAacKpbITUEM TEMbl; HE3HAaHHMEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(OPMHPOBAaHHBIMM  HABBIKAMH  aHAJM3a  SBJICHWH, MPOIECCOB; HEYMEHHEM JaBaTh
apryMEHTHPOBaHHbIE OTBETHI. J{OMyCcKarOTCs cepbe3Hble OIIMOKH B COAEPKAaHUM OTBETA; HE3HAHUE
COBPEMEHHO MpolieMaTHKy U3y4yaeMoi 00IacTH.

Onenka yMeHHUI pemiaTb pac4éTHbIC 32124

5 0annoB - B JIOTMYECKOM pacCyXJIE€HUUM U pEUIeHHMM HEeT OLIMOOK, 3ajaya pelleHa
palMOHAIBHBIM CIIOCOO0M;

4 0as1a - B JIOTMYECKOM PACCYXKICHUM U PELIEHUS HET CYLIECTBEHHBIX OLIMOOK, HO 3ajaya
peleHa HepalMoHaIbHBIM CIOCOO0OM, WK IOMYIIEHO He OoJiee IByX HECYIECTBEHHbIX OLIHMOOK.

3 0a/mia - B JIOTHYECKOM PACCYXKICHUW HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYyIIEHA
CyIIEeCTBEHHasl OIIMOKa B MaTeMaTHYeCKUX pacyerax.

2 0ajja - UMeeTcs CYIIECTBEHHbIE OIIMOKM B JIOTMYECKOM pACCYKIEHUU U PEIICHUU.
OTtcyTcTBHE OTBETA HA 33/1aHUE.



OuneHka IKCepUMEHTATBHBIX YMeHMit

OmneHka CTaBUTCS HA OCHOBaHMHU HAOMIOAEHHS 32 00YJaIONIMMUCS 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 BemlecTBAMH U O0OpYIOBaHWEM; 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 JKCIICPUMEHT IPOBEIEH HE IMOJHOCTHIO WM JOIYIICHb HECYIIECTBEHHBIC OIMIMOKH B
paboTe C BenecTBaMu 1 000pyIOBaHUEM.

3 Gamna - paboTa BBINOJHEHA NPABWJIBHO HE MEHEE YeM HAloJOBHHY WM JIOMYIICHA
CyIIEeCTBEHHas! OLIMOKa B X0/I€ IKCIIEPHUMEHTA B 00BSICHEHNH, B 0(OPMIICHHH pabOTHI, B COOMIONCHNUN
IpaBWJI TEXHUKU O€30IaCHOCTH Ha paboTe ¢ BelIecTBaMH 1 000pyJ0BaHHEM, KOTOPasi HCIPABIIACTCS
110 TPpEOOBAHUIO IIPEIIOIaBATES.

2 fama - jgomymieHsl ABe (M OoJiee) CYIIECTBEHHBIE ONIMOKM B XOJ€: DKCIEPUMEHTA, B
00BbsICHEHHH, B 0()OPMIICHUH pabOTHI, B COONIIOICHUH TMPABUII TEXHUKU O€30MACHOCTH TPU PadOTeE C
BEILIECTBaMH ¥ 000PYIOBaHUEM, KOTOPBIE O0YyUAIOIIUIiCsS HE MOXKET UCIIPABUTH JaXe 110 TPEOOBAHUIO
npernojaBaresis; padoTa He BBIIOIHEHA, Y yYalIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.

OuneHka NMCbMEHHbIX KOHTPOJIBHBIX padoT

5 6a,1710B - OTBET MOJHBII U PaBUIIBHBINA, BO3MO)KHA HECYIIIECTBECHHAS OIINOKA.

4 0as1a - OTBET HEMOJIHBIN WK JIOMYILEHO HE 00jIee IBYX HECYIIECTBEHHBIX OLIMOOK.

3 6anna - pabora BBHIIIOJHEHA HE MEHEE YeM HAIlOJIOBHHY, JOMYIIEHa OJHA CYIIECTBEHHAs
omrOKa U P STOM JIBE-TPH HECYIIECTBEHHEIE.

2 famna - pabora BBINOJHEHA MEHBINE, YEM HAIOJOBUHY WM COJICPKUT HECKOJIBKO
CYIIIECTBEHHBIX OMKMOOK. PaboTa He BhINMOIHEHA.

[lpu oueHKE BBHIMOJHEHUS NHCHMEHHONH KOHTPOJILHOW pPabOThl HEOOXOIMMO YYHUTHIBATh
TpeOOBaHUs eMUHOTO Opdorpapuueckoro pexxuma.

KpHTele/l OICHUBAHUA TECCTOBOTIO0 3aJaHUA

Orenka Omauyno Xopouio Yooenemsopumenvno | HeyooeremeopumenvHo
KomuecTBo
o ot 81% 1o o o
MIPABHIIEHBIX 91% u> 909 % He meree 70% menee 70%
OTBETOB !

Kpurtepun BbicTaB/IeHUS OLIEHKHU CTYIEHTY HA 3a4eTe
(OLIEHOYHBIE CPEICTBA: BHIMOJIHEHNE MUCHMEHHBIX PA3HOYPOBHEBBIX 3a71a4 U 3aJJaHUI )
Onenka no
MPOMEKYTOUHOMN XapakTepucTrka KauecTBa CPOPMUPOBAHHOCTH KOMITETEHIIUMA
arTecTaluu

CryneHT nAeMOHCTpUpYyeT CQOPMHUPOBAHHOCTh AUCHMILIMHAPHBIX
KOMIIETEHIIM  Ha  TPOABHUHYTOM  ypOBHE:  OOHapyXHBaeT
BCECTOPOHHEE, CHUCTEMaTHYeCKOe W TIyOOKOe 3HaHWE Y4eOHOTO
Marepuaia, yMeeT TECHO YBSI3bIBaTh TEOPUIO C TIPAKTUKOM, CBOOOIHO
CIpaBIA€TCA C 3ajayaMy, BOIpPOCAMM H© JAPYTHUMH BHUIaMU
MPUMEHEHUS] 3HAHWMA, MPUYEM HE 3aTpPYyIHSETCS C OTBETOM TpHU
BUIONU3MCHCHUHN 3a)1aH1/1171, IMpaBUJIBHO 000CHOBBIBAET IIPUHATOC
pelieHre, BIaJeeT Pa3HOCTOPOHHMMHU HaBBIKAMU M TpUEMaMH
BBIITOJTHCHUSA MPAKTHYCCKUX 3a1a4.

«3a4TeHO» / CryneHT neMOHCTpUpYeT C(HOPMHPOBAHHOCTh JAUCHUILTHHAPHBIX
«XOPOIIIO» KOMITETEHITMH Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHUWsS, YMEHUS

«3a4yTeHO» /
«OTIAYHO»




OCBOCHBI, HO OOITYCKAIOTCA HC3HAYUTCIIbHBIC OH_II/I6KI/I, HETOYHOCTH,
3aTPYAHCHUSA MPU AHAJMTUYCCKUX OICpalusaX, MCPCHOCE 3HAaHUU U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHJAAPTHBIC CUTYallhuN.

«3a4TeHOY /
«YIOBJIETBOPUTEIHLHOY

CtyneHT JaeMOHCTpUpYET C(HOPMHPOBAHHOCTD JUCIHUILTHHAPHBIX
KOMIIETEHIIM Ha IIOPOrOBOM YPOBHE: HMEET 3HaHUS TOJBbKO
OCHOBHOIO MaTepuajla, HO HE YCBOWJI €ro JeTrajed, B XOIe
KOHTPOJIBHBIX MEPOIPUATUH JIOIYCKAOTCA 3HAUUTENbHbIE OLIMOKH,
HEIOCTATOYHO MPaBUIIbHBIE (POPMYITHPOBKH, HAPYLICHUS JIOTUIECKOM
[IOCJICNOBATEIBHOCTY B M3JI0KECHUU IMPOrPaMMHOIO MaTrepuala,
WCIBITHIBACT 3aTPYAHEHMsS NPU BBIIOJHEHUM NPAKTUYECKUX DPAloT,
IIpU ONEPUPOBAHMM 3HAHUAMU M YMEHUSMH IIPM HUX IIEPEHOCE Ha
HOBBIC CUTYallUU.

«HE 3a4TeHOY /
«HEYIOBJIETBOPUTEIHLHOY

CryneHT nAeMOHCTpUpyeT CQOPMHUPOBAHHOCTh AUCHMILTUHAPHBIX
KOMIIETEHIIMI HAa YPOBHE HMKE [IOPOTOBOI'0: BBIABIISAETCS IIOTHOE WIH
MPAaKTUYECKU I[IOJIHOE OTCYTCTBHME 3HAHWW 3HAYUTEIBHOW YaCTH
MIPOrpaMMHOI0 MaTepuaia, CTYIEHT JOIYCKAaeT CYyLIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYIHEHUSMHU BBIIOIHSET
MPAKTUYECKHE PaOOThI, YMEHHSI ¥ HABBIKHA HE CHOPMHUPOBAHEI.




5. [IpuMepbI OLIEHOYHBIX CPEICTB /AJisl MPOBEAeHNs TEKYIeH aTTecTaluu
5.1 KoHTpoJibHBIE BONIPOCHI U 3a1aHMSI.
Pa3ges 1. OcHOBBI cTpOeHMS BellecTBA
Tema 1.1. CtpoeHne aTOMOB XMMUYECKHUX DJIEMEHTOB U MIPUPOJIa XUMHUECKOM CBA3U
[TpoBepsiembie pe3yasrarsl o0yuenus- JIP 02, JIP 04, MP 03, ITP 02, ITP 09

1.Yto6s1 66110, eciu 661 mpuHIMI [aynu He cobmomancs?

2.4YT1o Takoe mpoBaj IeKTpoHa?

3. UeM omIMUarOTCs NOHATUS BaJIEHTHOCTH U CTEIIEHU OKUCIICHUS?

4.Ilouemy, B OTJIIMUUE OT OOJIBLIIMHCTBA AJIEMEHTOB- HEMETAJUIOB, CaMble IPKUE IPEACTaBUTENN
UX — TaJOTeHbI- HE 00pa3yloT alIOTPONHBIX Moaudukanuii? Hanumure cTpykTypHBIE (OPMYITBI
BemiectB: CO, CaF2 F2, O F2?

5. JlokaxkuTe, 4TO BCE THIIBI XMMHUYECKOH CBS3HM UMEIOT OOIIYIO IPUpPOITy?

Temal.2. Ilepuonnyecknii 3akon u tadinuna /I. U. Menneneesa
[TpoBepsiembie pe3ynbTarsl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, TTP 03, ITP 08

1.ITouemy Tak MOX0KHM CBOWCTBA JIAHTAHA U JJAHTAHOMIOB, aKTUHHS U aKTUHOUI0B?

2.KaxkoBa obmras (hopMyra BBICIIETO THIPOKCHIA, COOTBETCTBYOMIETrO dteMeHTaM VII rpymmsi?
Kaxkos ero xapakrep?

3.ITouemy BOmOPOJI, B OTIMYHME OT BCEX JAPYTUX 3JIEMEHTOB, 3alUChiBalOT B [lepuoanueckoi
tabauue /.M. MeHaeneeBa qBaXIbl.

4. TloueMy »JI€MEHTBHI  IVIAaBHBIX TOATPYNI BTOPOTO W TPETHEro  MEpPHOJa HA3BIBAIOT
XUMUYECKUMU aHanoramu? B uém npossiisercs aHanorus?

5. CocraBbTe 2MMEKTPOHHYIO W Tpaduyeckyro (OpMyITy I XUMHYECKOTO IJIEMEHTa IO
HOMepoMm 13.

Pazgen 2. Xumuyeckue peakuuu

Tema 2.1. Tunbl XUMHYECKHX pPeaKkIHid

[IpoBepsiembie pesynbTarsl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, ITP0S5, TTP06,
I1P07, IIP10, ITP11

1./laiiTe XapaKTEpUCTUKY PEAKIIMM CUHTE3a OKCUaa cepblVI

2.B uéM nposBISIOTCS 0COOEHHOCTH peakluii 3aMelIeHHs Y OPraHUYeCKUX BelecTB?

3.JlaiiTe XapakTepUCTHKY peakIM1 METaHa C XJIOpOM IO BCEM IpHU3HaKaM KiacCu(UKaIUH.

4.Paccuntaiite TemnoBoil addext peakunu okucienus 70 kr azora B okcu azora II.

5. PaccraBbTe kK03(h(hUIIMEHTHI B ypaBHEHUAX pEaKIUil, yKaXKUTE THIT PEaKIHU:

a) FeCl + Cl; — FeCls ;0) AI(OH)3z — Al203 + H20; B) FeClz + NaOH — NaCl + Fe(OH)3

6.IIpu coequnennn 18r amromuHus ¢ Kucnopoaom Beiaensercs 547 k/lx temnorsl. CocTaBbTe
TEPMOXUMUYECKOE YPABHEHUE PEAKIUHI

Tema 2.2. DieKTpoanTHYCCKAA THCCONMALUS U HOHHBIN 00MEH

1.Kakue BemiecTBa OTHOCSATCS K AJIEKTPOJIUTAM, a KAKHE K HEIEKTPOIUTam?

2.3anonHUTE TAOIUILY

pH 2 12 7 8 5 13 4

[H"]

[OH]

Tun
cpenbl

3.CocraBbTe MOJIEKYIIIpHBIE U HOHHBIE YpaBHEHUS peakiuil Mmex 1y Bemectsamu: a) KOH u
MgCl>
6) K2COsu HNOs3



4.HanuimuTe MoJIHbIE U COKPALEHHBIE HOHHBIE YPAaBHEHHS BO3MOXKHBIX PEAKLIUN MEXTY
HIONIAPHO CIMBAEMBIMU PACTBOPAMM COJIEH: HUTpAT cepedpa, KapOOHAT HATPHsL, XJIOPU KalbLKs,
docdar kanus
Pasjnen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelIECTB

Tema 3.1. Kitaccupukanusi, HOMEHK/JIATypPa ¥ CTPOEHUE HEOPTaHUYeCKHUX BellecTB
ITpoBepsiembie pesynbTarsl 00ydenus- JIP03, JIP04, JIPOS, MP02, MP09, ITP0S, TTP09

1.HazoBuTe 001ime Ki1acchl HEOPraHMYECKHUX BEIIECTB

2.3anummre CTPYKTYpHYIO (POpMYITy CEPHOM KHCIOTHI

3.Kakue BbI 3HaeTe BemecTBa ¢ ABOMCTBEHHOHN (yHKIMen?. [IpuBeauTe mpuMepbl TaKuX
BEIIECTB U MOATBEPUTE TAKYIO JBONCTBEHHOCTh CBOMCTB YPaBHEHUSMHU COOTBETCTBYIOIIUX
peakuuii

4.Bp16epuTe OKCUIBI U3 CIEAYIONINX BEIIECTB

H2S04 SOs3 Fe203 CO, H2SiO3 CaCOs3 CaO CO

SiO2 NaOH AI(OH)z | Mn20O7 FeO SOz N20Os Na20

5. OtHecute npupoay OKCua0B. OTBETHI 3aITUIITUTE B TAOIHUILY

Na2O SO, K20 CuO CrOs3 Mn2O7 SiO; N2Os
CaO SOs3 P20s FeO MnO Al;O3 BeO Fe, O3
OCHOBHBIE KHCJIOTHBIE amdoTepHbIC

6.Hekoropass kucnora coaepxutr Bogopon (2,2%), uom (55,7%) u xucmopon (42,1%).
Omnpexpenute NpOCTEUIYIO (POPMYITY ITOH KUCIOTHI.

7. Beimucaths U3 CIKCKA BEIIECTB OKCHJIBI, OCHOBAHHUS, KUCIOTHI , CONMU U Ha3BaTh ux: H2SO4 ,
Cu(OH)2,K3P0QOg4, Ca0,

8. CocraButh (hopmynbl coequHenuii: a) oxcuaa yriepona( II) ,0) ruapoxcuna menu (II), B)
XJIOPOBOJIOPOTHON KHUCIIOTHI, T) Cyb(ara HaTpus

Tema 3.2. ®U3UKO-XUMHYECKHE CBOIICTBA HEOPraHMYECKUX BellleCTB
[Tpoepsiembie pe3ynbTarsl o0yuenus- JIP04, JIP08, MP03, MP06, MPO7, ITP03, ITP04, TTP06,
I1P09

1. Hanmcarp ypaBHEHUS XUMHUYECKUX PEAKIINil, a K OyKBaM T M JT COCTaBUTh HOHHBIE (DOPMBI:

a) H2SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO 1) CaCOs3 + HCI 1) AlICIz + AgNO3 e) Ba(OH)2
+ SiO;

2. Ocy1IecTBUTh MEPEXO/Ibl: KU — OKCHJI Kalusi — THAPOKCH]I KaJus — cyabdar Kanus

3. 3amada: CKOJBKO KI' HATpHsl MOTpPeOyeTcsl Uil peakiMu B3auMOIEUCTBHS ¢ 16 Kr cepsl,
conepxarei 25% mpumeceil, ecnu cxema peakuuu: Na + S — NapS

4.CKOJNIBKO KT HAaTpHUs NOTpeOyeTCs IS peakIui B3auMOACHCTBUS C 16 KT cephl, comepkaien
25% npumecei, eciu cxema peakuuu: Na + S — NazS

Tema 3.3. UnenTu(uKanusi HCOPraHUYECKHUX BelIECTB
[Tpoepsiembie pe3ynbTarsl o0yuenus- JIP03, JIP0O7, MP0O1, MPO03, TTPOS, ITPOS, ITP09

1. Hanncare xumuyeckre GopMyiibl BEIIECTB, HAXOAAIIUXCS B TPEX Koi0ax, eciu:



A. pacTBOp U3 MEepBOI KOJIOBI OKpAIIMBACT 1AM B JKEJITHIN, @ U3 BTOPOM — B (PHOJICTOBBIMA
I[BET;

B. npu mHarpeBanun oOpasia u3 Tperseil konos ¢ NaOH mosBuiics 3amax aMMHuaKa,

C. npu npunuBanuu pactBopa AgNO3z Bo Bcex oOpa3siiax BBINAINA OCAIKH OEJIOro IBETa,
npuyeM B o0pasiie u3 TPeThel KOOkl 0CaqOK paCTBOPUIICS MPH JOOABICHUHU BOJIBL;

D. nmo6arnenue pactBopa BaCl, cmocoOcTBOBaIO BBITIAIEHUIO OCIIBIX OCAIKOB B 00pa3iax
13 BTOPOU U TPETheH KoJI0;

E. mpunuBanue pactBopa HC1 npuBesno k OypHOMY BBIACTIEHUIO ra3a B 00pasiie U3 BTOpoil
KOJIOBI, MPUYEM ITOT T'a3 BbI3Basl HoMyTHeHHE pacTBopa Ca(OH)2.

OTBeT NOATBEPAUTh YPABHEHUSIMH COOTBETCTBYIOIIMX pPEAKIMHA B MOJEKYISIPHOH u
MOJIEKYISIPHO-UOHHOH (popMme.

2. OnpenenuTh, B KAaKOH UMEHHO KOJIOEe COOEPKUTCS Kaxk10€ U3 yKa3aHHbBIX BEILECTB.

B dgerbipex konbax 0e3 STHUKETOK COIEp)Karcs PacTBOPHI CIEAYIOMIMX BELIECTB: COJISTHOU
KUCIIOTHI, Xjopuaa Oapus, cyiabdara kanus, ¢pocdara kanus. Mcrnonb3ys TOMOIHUTEIBHO PACTBOP
AgNOQOg, onpenenuTh, B KAKOW UMEHHO KOJIOE COAEPIKUTCS KaKIO0€ M3 YKa3aHHBIX BemiecTB. OTBeT
HOATBEPIUTh YPAaBHEHUSIMU PEAKLIUN B MOJIEKYISIPHONW U MOJIEKYJISIPHO-UOHHOM (hopme.

3. Onpenenuth COCTaB COAEPKUMOTO BTOPOM U TPEThEW IPOOUPOK

B nate npobupok, copeprkaiux pacTBopsl xJopuaoB kanus, meau (1I), 6apus, antoMunus u
xenesa (II1), no6asumm pactBop NaOH. Ykasars, B KAKUX HIMEHHO TTPOOMPKAX HAXOIUIHCH JTAHHBIC
COJIM, €CJIM B IIEPBOI IPOOUPKE BbINAI 0CAJOK O€I0r0 I[BETa, B YeTBEPTOM — ros1y0oro 1BeTa, B MATON
— Oyporo 1Bera, a BO BTOPOW U TpeThell ocaaka He 00pa3oBaiock. [Ipu moMoImm Kakoro peareHra
MOXHO OIPENeIUTh COCTaB COIACPKHMOIO BTOPOM M TpeTbel mnpoOupok? OTBET MOATBEPAUTH
YPaBHEHHUSIMHA COOTBETCTBYIOIINX PEAKIIUI B MOJICKYIISIPHOIN U MOJIEKYJISIPHOMOHHOU (opme.

4. Vka3arb, B KaKoil MYMEHHO IPOOHpPKE HAXOAUTCS KaXKasi COJlb

B nare npoOupok, comepkamux pacTBopbl cynbdaroB Harpusi, mapranua (II), menu (II),
amomunus u xpoma (I1I), nodbasunu pactBop NaOH. Vkazare, B Kakoil IMEHHO ITPOOUPKE HAXOUTCS
Ka)kJ1asi COJIb, €CJIM B YETBEPTOI MPOOUPKE BbINAT OCaJ0K roixy0oro 1BeTa, B TpeTbei — CUHEBATO-
CEeporo IBeTa, B MEPBOM M ISITON MPOOMPKAaxX — OCJIOTO IBETa, MPUYEM OCAJIOK B IISITON MPOOHpKe
pactBopmiIcs nipu fo6asineHnH u30biTka NaOH, a Bo BTopoii mpobupke ocajaka He 00pa3oBaiocCh.
OTBeT NOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIIMX PEAKIMI B MOJEKYISPHOM M MOJIEKYISPHO-
HMOHHOU (opme.

Pa3gen 4. CTpoeHue M CBOMCTBA OPraHMYECKHUX BEIECTB

Temad.1. Kiaccuukanus, cTpoeHue 1 HOMEHKJIATypa OpraHnYeCcKrX BEIEeCTB
[TpoBepsiembie pe3ynbTarsl o0ydenus- JIP07, MP03, MP06, MP13, MP14, TTP02, TTP03, ITP04,
[1P11, ITP12

1.Kakue BemiecTBa Ha3bIBAIOTCS OpPraHUYECKUMU?

2.Ha KOHKpPETHBIX IpUMeEpax MOSICHUTE, YTO TAKOE U30MEPHS?

3.Yem oTnmyaeTcs CTPyKTypHast U30MEpHsl OT MPOCTPAaHCTBEHHON?

4.Yto noapazymeBan A. M. byTiepoB nog XMUMHYECKUM CTPOEHUEM BELIECTBA?

5.HazoBute kuciopogoconep:xame pyHKIroHaIbHbIE rpynnbl. [IpuBenuTe npumepsl
COEIMHEHUH, COIEPKALUX ITH TPYIIIBL.

6.ITpuBeaure mnpuMep a30TCOAEPIKAILEro AMUKIMYECKOTO coeauHeHus. Hamummre ero
CTPYKTYpHYIO hopmyIy.

7.Hanumwure cTpykTypHble (OpPMYIBl COCIUHEHUH, Ha3BaHUS KOTOPBIX: a) MIpomeH; 0)
NEeHTHH-1; B)2-METWINEHTAaH; I') IpONaHaib; ) IEHTUH-2; €) IPONaHOBasi KUCIIOTA

Tema 4.2. CBolicTBa OPraHMYECKUX COCTUHECHUN



[TpoBepsiembie pe3ynbTarel o0yuenus- JIPOS, MP02, MP03, MP15, TTP0O1, TTP06, ITP10, ITP11,
ITP12

1.PacumdpyiiTe crneayromryro 1enouky npespamieHuii. Hazopute coenunenus A, b, B: atan
+ Cl,—A + Na—b+ Br,—B

2.Kakue coenuHeHUsT MOTYT OBbITh MOJYYEHbl KAaTAIUTUYECKUM OKHUCICHHEM METaHa B
pa3NMYHBIX ycioBusax?. Hanuiure ypaBHEHHs] COOTBETCTBYIOIINX PEAKIIUI

3.IIpemnoxxute crocoO monydeHus2-xaopmnponana u3 1-xjgopnpomnana. Hanummre ypaBHeHUs
COOTBETCTBYIOLIUX PEAKLIUMN.

4.Ilpeanoxxkute crnocod OUMCTKM STaHAa OT NpuMecei dTuwieHa. Hanumurte ypaBHEHHS
COOTBETCTBYIOLIUX PEAKLIUMN.

5.I0pennoxure crnocoObl MOMYyYEHHUS alleTUIeHa U3 HeopraHudeckux BeulecTB. Hamummre
YpaBHEHUSI COOTBETCTBYIOIIMX PEAKIIUA.

6.Ilpu B3aumopeiicTBun OyramueHa-1,3 ¢ OpoMoM BO3MOXXKHO O0Opa30BaHHE pPa3HBIX
COCIUHCHHI,

YTO 3TO 33 COCTUHEHUS?

7.Kakue apomarnyeckue yrieBOJOpPOJbl MOTYT 00pa3oBaThbCsl MPH JErMIPOLUKIN3ALUNA H-
okrana? Yro 310 3a coenuHeHnA?

8.CocTaBbTe ypaBHEHHS pPEAKIMH MOITYYEHUs METUI(OopMUara —CaoXkHOro 3¢pupa METaHoIa
¥ MYPaBbUHOM KHCIIOTHI. B Kakux yCIOBHUSAX CIIEAYET MPOBOAUTH 3Ty PEAKIHIO?

Tema 4.3. UnenTudukanus opraHudecKHX BelleCcTB, UX 3HAYeHUE U NPUMEHeHHe B
OBITOBOI M NMPOU3BOJICTBEHHOM /1eATeJIbHOCTH YeJIOBeKa.
[Tpoepsiembie pe3ynbTarsl o0yuenus- JIP03, MPO1, MP03, MP08, MP13, MP14, I1P01, I1P07,
I1P09, ITP11, ITP12

1.B Hamem pacnopspkeHUH UMEETCsl Ta30Bast TOpeiKa 1 Habop peakTHBOB: 1) BOAHBIM pacTBOP
NaOH; 2) paz6asnennas H2SO4;3) Bonubiii pactBop Na2CO3;4) Bogusiit pactBop KMnO4 5)6pomHast
Boma; 6) BomHbI pactBop CuSOy4 ;7)aMmmuadHbIii pacTBOp OKCHIA cepedpa; 8)Boja.

B aByx npoOupkax cozmepskarcs CleAyrolte BellecTBa:

1 BapuaHT: a) 6eH30lHas KUCI0Ta; 0) aHWINH

2 BapMaHT: a) INII0K03a; 0)caxaposa;

3 BapHaHT: a) INII0K03a; 0) IIUIEPHUH.

4 BapMaHT: a) YKCyCHasi KUCJIOTa; 0)3TUIIOBBIH CITUPT.

5 BapuaHT: a) hopManvH; 0) STHJIOBBIN CIUPT

C nomoupl0 MUHUMAJIBHOTO YHCJIa pPEareHTOB (yKa3aHHbIX B Hadaje padoOThl) ONpenenuTe
COJZIEPKUMOE KaXKI0W 13 MpoOupok. Hanummre ypaBHEHHUS] COOTBETCTBYIOIINX PEAKIIHUM.

Paznen. 5. Kunernueckue M TepMOAHMHAMHMYECKHE 3aKOHOMEPHOCTH TMPOTEKAHMS
XHUMHYECKHX peaKkuui.

Tema 5.1. CkopocTh XMMUYECKUX pEaKIMii. XUMUYECKOE paBHOBECHE.
[TpoBepsiembie pe3ynbTarsl o0yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP(7,
MP15, TTPOS, ITP09

1.Kakyto Benmu4urHy Ha3bIBAIOT TEMIIEPATyPHBIM KOIPPUITUEHTOM?

2.Kakue BemiecTBa Ha3bIBAKOTCS KaTaau3aropaMu?

3.Kak Ha3bpIBatOTCsI OMONOTHYECKUE KAaTalu3aTOPhI?

4. Bo CKOJNBKO pa3 U3MEHHTCS CKOpPOCTh peakimu 2A + B—A>B, eciu KOHIEHTpaIUio
BEIIECTBA A YBEITUYMUTH B 2 pa3a, a KOHIIEHTpaIHIo BenecTsa B yMeHbmnuTh B 2 paza?

5.ITouemMy CKOPOTIOPTSIIUECS POTYKTHI XPAHAT B XOJIOUIbHHUKE?

6.Ilouemy Ha MyKOMOJIBHBIX 3aBOJaX HHOTA MPOUCXOJAT B3PHIBbI?

7.1louemy kuakuil OEH3MH W ATAHOJ TOPSAT CIIOKOWHO, a Mapbl 3TUX BEIECTB B CMECU C
BO3/TyXOM B3pbIBAtOTCs?



8.Kakue peakiun Ha3bIBalOTCS HEOOPATUMBIMU ?

9. UTto Ha3bIBAECTCS XUMUUYECKUM pAaBHOBECUEM?

10.B kakyro CTOpOHY CMECTUTCS XMMHYECKOe paBHOBecue cucrembl AB«— A+B, eciu
TIOBBICHTH Temreparypy Ha 30°C? TemmeparypHsle KO3(GHUIMECHTHI IPSMON U 0OPATHON peaKIHil
COOTBETCTBEHHO PaBHbI 2 U 3.

11.B xakoM HarnpaBJICHUU CMECTUTCS XUMUUYecKoe paBHOBecue cuctembl 2CO + 2Ho—CHy+
CO2, ecnii KOHIIEHTpAIIMHU BCEX BEIIECTB YMEHBIIHUTH B 2 paza?

Pa3gen 6. PacTBopnl

Tema 6.1. IlonsiTue 0 pacTBopax
[TpoBepsiembie pe3ynbrarel o0yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
[1P07, ITP10, ITP11

1.Kaxkoii pacTBOp Ha3bIBAa€TCSl HACKIILIEHHBIM, HEHACKHIIIIEHHBIM?

2.YT10 Ha3bIBaeTCA paCTBOPUMOCTHIO BellecTBa?

3.Uto Ha3bIBae€TCSI MACCOBOM JI0JIeH PaCTBOPEHHOTO BelecTBa?

4. Kakas nmocnenoBareIbHOCTh MPUTOTOBICHUS pacTBopa?

Pasnen 7. Xumus B ObITY M IPOU3BOACTBECHHOM /1eATEJIbHOCTH YeJIOBEKA
Tema 7.1.
[Tpoepsiembie pe3ynbTarsl o0yuenus- JIPO1, JIP02, JIP 03, JIP04, MP0O5, MP08, MP17, MP18,
[1P02, TTPO6, TTPO9, ITP11, ITP12
1. Xumusi ¥ BIUSIHUE TOIUIMBA HA OKPYKAIOLIYIO CPELy.
2.AnbrepHaTUBHBIC BUBI TOTUIUBA, IPUMEPHI UX UCTIOIb30BAHMS.
3. Yro takoe BMC? [Tonumepsl, UX UCIONb30BaHNE B aBTOMOOMIBHON UHIYCTPHUU.
4.Tleperonka HETH U BH/IBI TOTUIMBA, BIMSHUAC HA OKPYXKAIOMIYIO Cpey?
5.Pacckaxxute 0 XMMHUYECKOM COCTaBE TOIUIMBA, YTO MIOKA3bIBAET OKTAHOBOE YUCIIO?
6. XuMHs ¥ TOKpacKa aBTOMOOMJIBHOTO TPAHCIIOPTA.

5.2 Tembl pedeparon

. TUIBI XUMHUUYECKOM CBS3U

. 3HaYeHUE PaCTBOPOB B KU3HU U TEXHUKE

. YcTpaHeHue )KeCTKOCTH BOZbI Ha TPOMBIIUIEHHBIX TPEANPUATUAX

. Ucnionp30BaHre MUHEPATBHBIX KUCJIOT HAa MPEANPHUATHSIX PA3JIMUYHOTO MPOGUIIs
. IloBapeHHas cOIb KAK XUMHUYECKOE ChIPbE

. buoTexHosiorus ¥ reHHas HHXEHEPUsl — TEXHOJIOTUHU

. CoBpeMeHHBIE METO/IBI 00e33apaKUBAaHUS BOBI

. 3ammTa 030HOBOTO PKpaH OT XMMHUYECKOTO 3arps3HEHUs

01NN B WN —

5.3 Ilpumepsbl TeCTOBBIX 3aaHUI

BxoaHoM KOHTPOJIB.

IIpumeuanmue. IIpenonaBarens onpenensieT KOJIUYECTBO BOIPOCOB U3 MPEIOKEHHBIX.
Bapuant nepsblii

1.OnexrponHast popMyna BHEIIHETO SHEPreTUYECKOTO YPOBHS aTOMa KPEMHHUS
1)3s23p?;,  2)3s?3p*;  3)4s?4p?;,  4)4s?4p’,
2.XuMudeckas CBsi3b B Monekyne NHa:
1)noHHast; 2)koBaJICHTHAS MOJSIpHAS; 3 )MeTaITnYecKast ;4 )KoBaJICHTHAs HEMOJIIPHAs.
3.Haubonee spko BeIpakeHHbIE HEMETAJUIMYECKUE CBOMCTBA MPOSBIISET:
1)Si;  2)C; 3)Sn; 4)Ge.
4.0xcunbl Gochopa (V) ¥ LUHKA SBISIOTCS COOTBETCTBEHHO:
1 )KHCIIOTHBIM M OCHOBHBIM; 2)OCHOBHBIM M KUCJIOTHBIM; 3)KHCIOTHBIM U aM(OTEPHBIM;
4)OCHOBHBIM M OCHOBHBIM.



5.K peakiusam 3amenieHust OTHOCUTCS PEeaKIUs:

1)2Na + O2 = 2Na20,; 2)CaCOz= CaO + CO27; 3)NaOH + HCI = NaCl + H20; 4)Zn +
H2SO4 = ZnSO4 + Hat
6.BemecTBa, KOTOpbIE MPH AUCCOLUAIIMN 00pPa3ylOT B KAYECTBE aHWOHOB TOJBKO TUIAPOKCHA-HOHBI,
SIBIISTFOTCSL:

l)xkucmoraMu; 2)CpeaHUMH COJSIMH; 3)IIesiouaMu; 4)KHUCIBIMH COJISIMH.
7.Cymma k03P PuIeHToB nepe GopMyliaMy HEAIEKTPOIUTOB B YPABHEHUU PEaKIIUU

Fe + 2HCI(p-p) =FeCl, + Ha21 paBua: 1)2; 2)3; 3)4; 4)5.
8.Cymmbl Bcex k03(D(PHUIIMEHTOB B MOJTHOM M COKPAIIEHHOM MOHHBIX YPaBHEHUSX PEAKIIUU MEXKITY
pacTtBopami cyab(ara HaTpHs U XJopuia 6apusi paBHbIL:

D1lu3; 2)11us5; 3)9u3; 4)9us.
9.CoKpalieHHOe HMOHHOE YypaBHeHHMe peakimu Mg?t + 20H =Mg(OH)2| cooTeTcTByeT
B3aUMOJEHCTBUIO:

1)pacTBOpa coyii MarHus co UIEJIOYBIO;

2)HEepacTBOPUMOI COJIM MarHusi CO IIEJIOYbIO;

3)pacTBOpa coJIi MarHus ¢ HEPaCTBOPUMBIM OCHOBAaHUEM;

4)HEepacTBOPUMOM COJTM MarHus ¢ HEPACTBOPHUMBIM OCHOBAHHUEM.
10.Peakiust HOHHOTO 0OMEHa UET A0 KOHIIA B Pe3yJIbTare BhIICTICHUS ra3a MPH B3aUMOICHCTBUH:

1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NO3)2; 3)Ca(HCO3)2 ¢ HCI; 4)Na2CO3 ¢ CaClo.
11.B cxeme npeBpaleHui

1 2 3 4

No——NH3z—— NH4CIl—— NH3——N>

MOBBIIIICHHAS TEMITepaTypa HeOOXOAMMa JISI TPOBEICHUS PEaAKITHIA:

11,23, 2)1,34; 3)1,24; 4)234.
12.KapOoHar - HOHBI MOXXHO OOHAPYKHTH BOIHBIM PACTBOPOM:

1)xnopoBogopona;  2)XJIOpuaa HaTpus;  3)rHApPOKCUIA Harpus;, 4)cyiabdara aMMOHUS.
13.C HanMeHbIIeH CKOPOCTHIO ITPH KOMHATHOM TEMIIEPaType MPOTEKACT PEAKIUs

1)Fe u O2; 2)CaCO3 u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSOa4(p-p) u NaOH(p-p).
14 Xumuueckoe paBHOBECHE B CUCTEME

FeO(t) +H2(r)«> Fe(T) + H20(r) — Q cMecutbes B CTOPOHY MPOAYKTA PEaKIHH MPH:

1 )[IOBBIILIEHUH 1aBJICHUS; 2)MOBBIIIEHUN TEMIEPATypbl; 3)IOHUKEHUH JIaBICHUS;

4)1CTIONBb30BaHUU KaTalln3aropa.
15.Cynbar xanbuusi OTHOCUTHCSA K KJIaccy:

l)okcumoB; 2)ocHoBaHWH; 3)cojei; 4)KHCIIOT.
16.Kak n3mensiercs paguyc aroma B psay Li — Na —K?

1)He u3MeHsieTcsl; 2)cCHavyana yBEIUYUBACTCS, IOTOM YMEHbBIIIAETCS; 3)yMEHbIIASTCS;

4)yBenTMYUBaCTCS.
17.Kaxoit u3 MeTaNIoB HEe pearupyeT ¢ BOAHBIM pacTBopoM cynbdara meau (I1):

1)xene3o; 2)cepebpo; 3)oioBo;  4)HATpPHIA.
18.11pu B3auMOIEHCTBUHU C HEMETalIaMUd METAJLIbI IPOSBIISIOT CBOMCTBA:

l)okucnurenbHble; 2)KUCIOTHBIC, 3)BOCCTAHOBUTEIbHBIC; 4)OCHOBHBIE.
19.®opmymna BemiecTBa, 0003HAYEHHOTO «X)» B CXEME MPEBPaIleHUH:

P —— X——H3POqy,

1)PH3; 2)CasP2; 3)P20s; 4)PCls.
20.®Docdar kanpus MOXKHO IMOYYUTh PeaKkIueld HOHHOTO OOMEHa TPU B3aUMOJICHCTBHH:

1)kanbius ¢ pochopHO KHUCTOTOM; 2)OKCUAa Kambius ¢ okcuaoM docdopa(V);

3)cynbdara kanpmus ¢ pochopHO KucioTor; 4)dbocdara HaTPHs C XJIOPHUIOM KaJbITHS.
21.CeipbeM AJis TOMyYeHUS] KUCIOPOAA B IPOMBINIIICHHOCTH CITYKHUT:

1)6eproneroBa conb KCIOsz; 2)nepmanranar kamuss KMnOs;  3)Bo3nyx; 4)mepokcuj
Bogoponaa H20z.
22.0npeaenuTe MacCOBYIO JIONO xkelre3a B okcuze xeeza(Ill):

1)20%; 2)25%; 3)30%; 4)35%.



23.Cepy maccoii 1,6r coxru B kuciopoze. Onpenenure o6bem okcua ceprl(1V), n3mMepeHHbli npu
HOpPMAaJIbHBIX YCIIOBUSIX, KOTOPBIIl 00pa30Bajcs Mpu 3TOM:

D11,2m;  2)1,12m;  3)112m; 4)0,112:.
24.0OnpeenuTe MacCOBYIO JIONIIO caxapa B pacTBOpE, MoJaydeHHOM pactBopeHueM 10r caxapa B 190r
Bonel? 1)0,5;  2)0,1;  3)0,05; 4)2.

OTBeTHI
BxonHoi KOHTPOJIb 0 XUMuH 1 Kypc
Bapuant nepsBbli

Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpPOCA
OtBer 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
BOIIPOCA
OrtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHnoii koHTpob MO XuMHHU 1 Kypc
BapuanT BTOpOi
1.Dmexrponnas dopmyna aroma 1s22s22p°3s23p*. Xumuueckuii cumBoI U (opMyIa BOXOPOIHOTO
COEMHEHUS 3TOTO 3JIEeMEHTA!
1)C u CHg; 2)Si u SiHs; 3)O u H20;
4)S u HoS.
2. XMMHYECKasi CBA3b B OKCHJIC JIUTHS:

1)noHHas; 2)koBajieHTHas MOJIApHast; 3)MeTalanueckas; 4)KoBaJIeHTHAs HEMOJIsApHasl.

3.B maneix mepuomax mepHOAMYECKON CHUCTEMBbl XMMHUYECKHX 3JIEMEHTOB C YBEIMYCHHEM 3apsia
A7Iep paanyChl aTOMOB:
1)yBennuuBaroTcs; 2)U3MEHSI0TCS EPUOANYECKH;

3)ymenbaoTcs; 4)He U3MEHSIOTCS.
4.DopMyIIBl OCHOBHOTO M KHCIIOTHOTO OKCHJIOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrO3; 3)P20s u CO2; 4)SO3 wu CaO.
5.Koapdunment nepen ¢hopMysnoil BOCCTAHOBUTEIS B YPaBHEHUU PEAKIIMU TOPEHUS ATIOMUHUS B
KHCIIOPOJIE:

11,  2)2; 3)3; 4)4
6.BemectBa, KOTOpbIE MPU AUCCOLUALMH 00Pa3yIOT TOJIBKO KaTMOHBI METasla U THIPOKCHU]I-UOHBI,
SIBIISIFOTCSL:

Dxucnoramu;  2)comsimu;  3)menodamu;  4)amMpOTEpHBIMU THUIPOKCHUIAMH.
7.Jlamnouka mpubopa It HMCIBITAHUS BEHIECTB Ha AIIEKTPOMPOBOAHOCTH 3arOpPUTHCSA TPH
HOTPYXEHUHU JIEKTPOJIOB B:

1)consnyto KUCIOTY; 2)Xi0pua Kanus (kpuct.); 3)okeun xenesa(lll); 4)nuctuminpoBanHyro
BOJTY.
8.CymMmBI Bcex KOA((GUIMEHTOB B TIOJTHOM U COKPAIIEHHOM MOHHOM YPaBHEHHSX PEAKIH MEXIy
pacTBOpamH cynb(ara IMHKA U HUTpaTa Oapus paBHBI:

19u4d; 2)10u3; 3)12u4d; 4)12u3.
9.CokpameHHoe HOHHOe ypaBHeHHe peakimuu: Ca?t + S04 = CaSOs4 COOTBETCTBYET
B3aUMOJICHCTBUIO B PACTBOPE:

1)CaCl, ¢ BaSO4; 2)CaClz ¢ NaxSOs4; 3)Ca ¢ NaxSO4; 4)CaCOs ¢ H2SOs.
10.0Ocanmok obpasyercst py B3aUMOACHCTBUH pacTBOpoB xiopua xenesa(ll) u:

l)rugpokcuna Harpus; 2)cynbpara HaTpusi; 3)conssHON Kuciotsl; 4)uutpara menu(Il).
11.ITpu koMHaTHOM TemnepaTrype OyyT B3auMOJEICTBOBATh:

1)N2 u H2; 2)N2 u O2; 3)Zn u H20; 4)Na u H20.



12.CocraB comun(NH4)2SOs MOXHO yCTaHOBHTBH, MCIOJB3YsS JIBa PacTBOpPa, COACPIKAIIME
nousl: 1)OH u Ba?*; 2)OH n H*; 3)Cl- u Cu®"; 4)CO3> u Ba?".
13.C naubosnbielt CKOPOCTBIO IPH KOMHATHOM TeMIIeparype MPOTEKaeT PeaKIusI MEXIy:
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 Xumunueckoe paBHoBecue B cucteme: COz(r) +C(1) «»2CO(r)— 173 xlx cCMeniaeTcs B
CTOPOHY MPOJYKTA PEeaKLUH MPH:
1)[IOBBIILIEHUN J1aBJICHUsI; 2)MOBBIMICHUHA TEMIEparypbl;  3)IOHMKEHUHM TEMIEpPaTyphl;
4)UCNOb30BaHUM KaTaJIu3aTopa.
15.Tunpokcu Kanblusi OTHOCUTHCSA K KJIaccy:
l)okcunoB; 2)ocHoBaHu#; 3)coiei;  4)KUCIOT.
16.Kak U3MEHSIOTCSI KMCIOTHBIC CBOMCTBA BBICIIMX OKCHIOB ClIcBa Hampaso B psaay Al-Si-P?
1)He M3MeHsIOTCS; 2)cHauana yBEJIMYMBAIOTCS, IOTOM YMEHBLIAIOTCS; 3)yMEHbBILAIOTCS;
4)yBenMUMBaIOTCA.
17.Kaxoii u3 METaJJIOB HE pearupyeT ¢ BOIHBIM pacTBopoM cyinbdara meau (11):
1)xene3o; 2)30m0T0;  3)0J0BO;  4)HATpPHIA.
18.I1pu B3anMOAEHCTBUN C METAJIAMUA HEMETAJITBI MTPOSIBIISIIOT CBOMCTBA:
1 )okucnurenbHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIC; 4)OCHOBHBIE.
19.®opmyna BeniecTBa, 0003HAYEHHOTO «X)» B CXeMe IPEBPAILICHHIHA:
+H> + HCI
FeO —— X———FeCly:
1)Fe20s3;  2)FeCly;  3)Fe;  4)Fe(OH)e.
20.I'mapoxcu IMHKA 00paszyeTcs Py B3aUMOICHCTBUU:
1)okcuna 1MHKA ¢ BOMOM; 2)OKcHIa IIMHKA C TUIPOKCHUIOM HAaTpus; 3)XJopuaa LUHKA C
ruapokcuiom Meau(1l); 4)xnopuaa nuHka(p-p) ¢ THAPOKCUAOM HATpus(p-p).
21.B npOMBIIIIIEHHOCTH CEPHYIO KUCIIOTY MOTYYaroT MOMIOIICHUEM:
1)SO3 Bomoit; 2)SO3 pacTBOpoM cepHOit KucioThl; 3)SO2 Bomoit; 4)SO2 pacTBOpOM CepHOI
KHUCTIOTHI.
22.0Onpeaenute MaccoBYIO 10it0 Meau B okcuae meau(1l):
10,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca 1a3000pa3HOTr0 BOJOPO/AA, KOTOPBIM BBIJCIUTCS MPHU pacTBOpeHUH 4,5 T aTIOMUHUS B
COJISTHOHM KHMCJIOTE COCTABHT:
1)0,2r;  2)0,3r;  3)0,4r;  4)0,5m
24.0mpenenuTe MacCoBYIO OO COJIM B pacTBOpe, MOIy4eHHOM pactBopeHueM 20r conu B 140r
BOIBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTtBeTnl
BxoaHoii KOHTpoJIb 1O XuMuM 1 Kypc
Bapuanr Bropoit

No 1 2 3 4 5 6 7 8 9 10 11 12
BOMpoca
OrtBer 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
BOMpOCa
OTtBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3aganusa npakTHYECKUX PpadoT

Pasnen 1. OcHOBBI CTPOCHUS BelleCTBA
IIpakTnyeckass padora Nel. «CocraBieHue XUMUYECKHX (HOPMYN JBYXaTOMHBIX COEIUHEHUN
(oxcua0B, Cyab(GUI0B, THAPUIOB U T.II.) U APYTUX HEOPTAHUYECKUX COETUHEHUH OTEeNbHBIX KJIacCOB



C UCIIOJIb30BAHUE XUMHYECKON CUMBOJIMKH U Ha3BaHUM COEIUHEHUH 110 TPUBUAJIBHON HOMEHKJIAType
u MexayHaponHoi [UPACy.

Hesn: CoBeplICHCTBOBAHUE YMEHHI COCTABIATH (POPMYJIbl OMHAPHBIX COCIMHEHHUN, HA3bIBATh HX,
3aKPEMUTh MOHITHS «CTEIICHb OKUCIICHUSI», «OMHAPHBIC COCTUHEHUS;

3aganue 1.

BapuanTt 1 Bapuant 2

1. Onpenenure CTENEeHN OKUCICHHUSI aTOMOB 1. Onpenenure CTENEHU OKUCICHUSI aTOMOB
9JICMEHTOB B COCIUHEHHSX, (POPMYJIbI KOTOPBIX | XUMHYECKUX 3JIEMECHTOB B COCHHCHUSIX,

SiO2, Na0, K-S, LiBr. [IpuBenure Ha3BaHusI ¢dopmynsl kotopsix H20, AlCl3, N2Os, NasP.
Ka)KJIOTO M3 BEIICCTB.

2. Kakas u3 cienyromux Gopmyn 2. Beibepute dpopmyny okcuaa mapranma (IV):
cooTBeTcTBYET okcuay azota (11): MnO, Mn207, MnF4, MnOs.

NO, N20s, NO2, N2O?

3. Hanumure ¢hopMyInbl BeliecTs: 3. Hanumure ¢hopMyIbl BEIIECTB: a) OKCHUIA

10); .
a) okcuna cepsl (IV) 6) oxcunaa cepsor (VI). meaw (I1); 6) oxcraa HaTpHs

3aganue 2. CoctaButh (hopMyny OMHAPHOTO COSAMHECHUS AJTFOMUHUS C YITICPOIOM.
3aganue 3. HaszBarp Bemectna: NaCl, MgS, KH.

3ananue 4.Haiinu crenens okucnenus xjopa B coeaunenun Cl20.

BoiBoja mo paodore.

IIpakTuyeckoe 3anaTHeNe2.XapaKTepUCTHKA 3JIEMEHTA MO €ro MOJOKEHUI0 B MEPUOIUYECKON
cucreme /.M. Menneneesa

I_[e.m,: XapaKTepI/ISOBaTB XUMHYCCKHUE DJJICMCHTBI B COOTBECTCTBHHM C HX IIOJOXKCHHCM B
HepI/IO,Z[H‘leCKOﬁ CUCTEMC XUMHUYCCKHUX DJICMCHTOB I[I/I MeHpeneeBa no IJIaHy.

ILnan XapPaKTEPUCTUKHU IJIEMEHTA

1) Ha3Banue »nemeHTa;

2) XuMu4ecKuil CUMBOJI,

3) ITopsaxoBbIif HOMED;

4) AtomHas macca;

5) Homep nepuona;

6) Homep rpynmsl, BUJ MOATPYIIIBL;

7) 3apsan snpa aToma;

8) Uncno mpoTOHOB U HEUTPOHOB;

9) OG1iee 4ncio MEKTPOHOB,;

10) DnexrponHas hopmyna;

11) Merani iy HeMeTaLT;

12) Beicimii oKcHI, ero Xxapakrep;

13) BogopoaHoe coenquHeHUE (€CIH €CTh);
14) Tunpokcu, ero Ha3BaHUE U XapaKTep;
15) YBenuuenue paaunyca aroma (B nepuoae u A-rpyrrie)

Bapuantl. Jlate XapakTepuCTUKy IEMEHTOB C OPSAIKOBBIMU HOMepamu 13,21
Bapwuant 2. JlaTh XapaKTepUCTHKY JIEMEHTOB C OPSAIKOBBIMU HOMepamMu 15,23


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

BapuanT 3. Jlatk XapakTepUCTUKY SJIEMEHTOB C MOPSAIKOBBIMU HOMepamu 17, 25

Pazjies 2. XuMuvecKkue peakuuu

IIpakTnyeckoe 3ansaTHe Ne 3«Tunel XUMHUYECKUX PEAKLIUI.

Hean: KiaccuguuupoBarh peakuuy IO CIEAYIOIIMM MPU3HAKAM: YUCIY U COCTaBY HCXOIHBIX
BELIECTB U MPOAYKTOB pEAaKLUU, W3MEHEHUIO CTEIEHEH OKHUCJIEHMS] XHMUYECKUX DIIEMEHTOB,
00paTUMOCTH IpoLecca, yYaCTUIO KaTallu3aTopa, TEII0BoMY 3P heKTy

Bapuanr 1.

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

2) Al + Fe203 —> AI203 + Fe + Q

3) CaCO3 ->Ca0 +C0O2-Q

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

BapuanTt2.

1)KCIO3 —>KCIl + 02 - Q;

2) N2+ 02 &NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuant 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

IIpakTnyeckoe 3ansaTue Ned. «Pacu€rbl o ypaBHEHUSAM XUMUUYECKUX PEAKIMH C UCTIOIb30BaHUEM
Macchl, 00bEMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMUYECTBA BEIIECTBAY.

Heab: O3HAKOMUTHCSI C OCHOBHBIMU 3aKOHAMU XMMMH U HAyYUTHCS C UX TOMOIIIbIO peniaTh
3JIEMEHTApHbIE PACUETHBIC 3a/1a4H.

Oo6opynoBanme: KaIbKYISTOPHI; IEPUOAUYECKAs CUCTEMa XUMUYECKUX neMeHToB [1.1.
MenneneeBa, Tabnuna «OCHOBHbIE XUMHUECKHE (DOPMYITBD»;

Bapmuanr 1.

1.TTonp3ysch 3HAUYEHUSAMH aTOMHBIX BECOB 3JIEMEHTOB U3 llepuoanueckoit TabIUIBI, pacCuuTanTe
MOJISIpHYI0 Maccy (r/monb) muis cinenyromux BemectB: NaF, N2, NaOH, SO2, Ca3(PO4)2 .Ckonbko
MOJIEKYJ COIEPXKUTCA B | MOJIe KaXKIOro U3 3TUX BEIIECTB?

2. CKOJBKO MOJIeH KHCIopoJa conepxkurces B 128 r kuciopona?

3. Tlpu rpo3oBBIX paspsmgax B arMocdepe mpoumcxoaut cieayromas peakius: N2 + 02 = NO2.
VYpaBHsiiTe peakunto. CKOJIBKO MOJIEH KHCIOpoAa MoTpedyeTcst A MOJHOTo nmpeBpatieHus 1 Moss
azora B NO2? Ckonbko 310 Oyner rpammoB kuciopoaa? Ckoabko rpaMMmoB NO2 o6pa3zyercs?
Bapuanr 2.

1. B crakan Hanmmu 180 r Boznbl. CkoabKO MoJIeKys Boabl B crakaHe? Ckonbko 310 moned H20?

2. BeruncnuTe Maccy BELIECTBA, COOTBETCTBYIOILYIO 6 MOJIb aTOMOB CEpBI.

3. B maccaxupckuii camoner mepea HadajaoMm peiica morpysmin 200 kr mpoAaykToB (Macca 0e3
ynakoBku). Kak wu3MeHMiach Macca aBHajlaiiHepa IIOCJI€ TOro, Kak B TIOJETe Maccaxupam
IPEIIOKUITN 00€]] U BCE MPOAYKTHI ObUTN ChEICHbI?

Bapmuanr 3.

1. Kpacuerit nopomok meau (6,4 T) cMemanu C KEITHIM MOPOIIKOM cepbl (3,2 T) U Harpenu.
[Tomyunnu 4epHbIi MOPOIIOK, HE COAEPKAIIUNA KPACHBIX KPYITMHOK ME/IU U JKEJITOTO MOPOIIIKA CEPHI.
KakoBa Macca noiyuyeHHOro 4epHoro nopoika? Hanummure ypaBHeHUE peakiiuu

2. Kakoit 00beM npy HOPMAITBHBIX YCIOBUSX (H.Y.) 3aHUMAOT 56 T ra3000pa3Horo azora?

3. IIpu rpo3oBbIX paspsaax B arMocdepe mpoucxomuT cieayromas peakius: N2 + 02 = NO2.
Vpasusiite peaknuro. CKOIBKO MOJIEH KHUCIOpOIa MOTPeOyeTCs sl MOTHOTO MpeBpaiieHus | Mous
azora B NO2? Ckonbko 310 OyneT rpammoB kuciopoaa? Ckoabko rpaMMmoB NO2 o6pa3zyercs?



IIpakTu4yeckoe 3ansaTHeN: S.

Hesn. Ha mnpaktuke yOemuTbcs B CYIIECTBOBAHMU THIPOJIM3a; COBEPILIEHCTBOBATH YMEHUS
HaOII0aTh XUMUYECKHE SIBICHUS; 00bSACHATH HAOMI0AaeMbIe SIBJICHHUS M PE3yJIbTaThl ONBITOB; PEeIaTh
KaueCTBEHHBIE 33/1a41; COCTABIATh YPABHEHUS XUMHUECKUX PEAaKUUH HOHHOTO OOMEHa C y4acTueM
HEOPraHUYECKUX BEIECTB.

Bomnpoce! 115 1onycka k JiaboparopHoi padore

1. Chopmynupyiite 1eb IIIaHUPYEMOT0 SKCIIEPUMEHTA;

2. O0OBsicHUTE, KaKOH MPOIECC HAa3bIBAIOT THIPOJIU30M, KaKOil OH ObIBacT?;

3.KaxkoBa posib rugponusa B npupozae?

4. OObsicHUTE, KaKHe CYIIECTBYIOT CHOCOOBI JI0Ka3aTeabCTBa CYIIECTBOBAHUS TUAPOIIN3A
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB;

5. O0bscHUTE, KaK COCTABISAETCS YpaBHEHHE THAPOIIN3A;

6. O6bscaute, yto Takoe pH? Kak 3aBUCUT JaHHBIN MMOKa3aTesib OT KUCIOTHOCTH MJIM OCHOBHOCTHU
Cpelbl PacTBOPA;

7.00bscHUATE X0/ BBIIOJIHEHHUS SKCIIEPUMEHTA 110 PELIEHUIO Kau€CTBEHHBIX 33/1ay;

8. IlepeuncnuTe OCHOBHBIE acCHEKThl COOJIONEHUS TEXHUKH O€30IacCHOCTH HpH padboTe cC
arpecCUBHBIMM peareHTaMu (TUAPOKCU HATPUS).

OO0opynoBaHue 1 nmocyaa PeakTuBbI
1. CTekIsiHHBIC MPOOUPKHU 1. PactBop NaOH
2. UlraruB ans npoObupox 2. PactBop Na2S0O4

3. PactBop AICI3

4. PactBop Na2CO3

5. Pactop Cu(OH)2

6. KrucioTHO-OCHOBHBIN MUHIUKATOP

AJITOPUTM npoBeeHns onbiTa Ne 1 Bonpocel u 3a1aHuA

3ananue Ne 1. B Tpex nmpobupkax moj 1. latb 0OBsICHEHUE TPOBEIEHHBIM
HOMEpaMH HaXOASTCsI paCTBOPBI TPEX onbITaM. 2. CoCTaBUTh ypaBHEHUS
coJiei: XJIopH/ia allfOMUHMS, CYIb(ara peakIuii, IpOTEeKAIOINX B POOHPKE B
HaTpus, kapOoHara Harpus. He MOJIEKY/ISIPHOM U HOHHOM BHUJAX.

MOJIB3YSCh IPYTUMHU pEaKTUBAMH,
OIIPEJEIIUTE COCTAB KAXI0H NPOOHPKH.

AJITOPUTM NpoBeaeHns onbiTa Ne 2 Bonpocel 1 3a1aHus

3ananue Ne 2. Yto npousoier, eciu 1.Kaxoit uaimkarop myuiie

OXJIQJIUTh PAaCTBOP KapOOHAaTa HaTpuUs WCIIOJIB30BaTh JUIsl OIPEICIIEHUS CPEbI
WK 100aBUTh K HEMY THAPOKCH]L pactBopa? 2. CocTaBUTh

Harpus? 1.1. Haaute B npoOupky 1-2 Mi1 | COOTBETCTBYIOIME YPAaBHEHUS
pacTBopa kapOoHara Harpus. 1.2. XAMHYECKUX PEAKLIHMI, B MOJICKYISIPHOM
OnycTuTh NPOOUPKY B CTaKaH C OYECHb ¥ MIOHHOM BHJIaX.

XOJOIHOM BOAOM MM cHeroM. 1.3.
[IpoBeputsb cpeny pacTBopa npu
MTOMOIIIX KHCJIIOTHO-OCHOBHOTO
unaukaropa. 1.4. J1o6aBUTh K pacTBOpy
KapOOHAaTa HATPHs THAPOKCU] HATPHS.

\ AJITOPUTM NpoBeneHus onbita Ne 3 \ Bonpocel 1 3a1aHusn




3amanue Ne 3. [Ipo6memusiit onbIT. 1.1. B | 1. CocTaBUTh COOTBETCTBYIOIIHE
OJIHY TPOOHMPKY C pacCTBOPOM Cynbdara YpaBHEHUS XUMHUYECKUX PEaKIuii, B
meau (II) npunuTh pacTBOp THAPOKCHIA | MOJIEKYJISIPHOM M HOHHOM BHJAX.
Harpus. 1.2. Bo Bropyto npoOupky ¢
pactBopoM cynbdara meau (II) mpunuts
pacTtBop kapOonara Harpus. 1.3.
CpaBHUTH 1IBET 00pa3yIOMIMXCS OCAIKOB.
1.4. O6paruTh BHUMaHUE Ha BbIJICTICHUE
rasa B OIHOW U3 MpoOHpoK. 1.5.
OrnpenenuTb, OTKYIa MOXKET BBICISATHCS
a1oT ra3? 1.6. [IpoBepuTh KaueCTBEHHBII
COCTaB ra3a ropsiuieit JiyanHkou. 1.7.
OOBACHUTH NPOUCXOSIIEE SIBICHUE.

AJIropuTM™M npoBeneHns onbiTa Ne 4 Bonpocel n 3aganus

3ananue Ne 4. [Ipo6aemustit onbIT. 1.1. K | 1. OOBsSCHUTS IPOUCXOSAIICE SBICHHE. 2.
pacTBOPY XJIOPH/IA ATFOMUHUS TPUIUTH CocTaBuTh COOTBETCTBYIOIINE

pacTBop KapOOHaTa HATPHUS. YpaBHEHUS XMMHYECKHX PEaKIuii, B
MOJIEKYJISIPHOM ¥ HOHHOM BHJaX. 3.
OTBeTUTH HA BONPOCHI. /{7151 yero B
MEIUIIMHCKOMN MPAKTUKE UCTIOIB3YIOT
PacTBOp MUTHEBOM COMBI AJIS ITOJTOCKAHUS
MIPU BOCHATUTEIIBHBIX 3a00JI€BAHUSIX
ropia? KakoBa poib ruapoiausa B
npupoze? [louemy pacTBop mMblia
IIEHUTCA B BoAe?

BoiBOABI.

1.IIpoananu3upyiite COOTBETCTBUE MOJIYUEHHBIX PE3yIbTaTOB TUIIAM ruaponn3a. Caenaiite
COOTBETCTBYIOIINE BBIBOJBI.

2.ChopmynupyiiTe BEIBOABI O 3aBUCIMOCTH THIIA TUAPOIIN3A U KUCIOTHOCTH CPEJIbl pacTBOpA.

Pa3gen 3.CTtpoeHue u CBOMCTBA HEOPraHUYECKHX BelIeCTB

IIpakTuyeckoe 3anaTue Ne6 Knaccudukanus, HOMEHKIaTypa 1 XUMUYECKUE (POPMYIIbI
HEOPraHUYECKUX BEILECTB

YueOHas 1eJib: 3aKpENUTh 3HAHUSI, YMEHUSI, HABBIKU 110 KJIACCU(UKALIUU, HOMEHKJIAType , COCTaBy
HEOPraHMYECKHUX BEIIECTB.

AKTyanu3auus 3HaHUH:

@poHTANTBHBIN OTPOC.

1.Yro Takoe oxcuabl? Kakue ObiBatoT okcuabl? Ilouemy HeconeoOpasyromue OKCHIbl Tak
Ha3bIBAOTCS?

2.Yt1o Takoe kucnotbl? Kakue kucnotel Bel 3HaeTe? UTo Takoe TPEXOCHOBHAS KHUCIOTA?

3.Yto Takoe ocHoBaHug? Uto Takoe mémoun?

4. Yro takoe conu? IlpuBenure mpuMepEl COJICH.

S.I1poGaemublii Bonpoc. [loueMy 1 KUCIOTHI U OCHOBaHUS OObETUHSIOTCS B TPYIIY THAPOKCUIIBI?
Yro y HUX OOIIEro U YeM OHM OTINYaroTCsA?

BeinosiHeHue 3agaHuii 10 BADHAHTAM

Bapuant Ne 1

1. HazoBute coemunenms: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNO3, CaO, KCI.
2. 13 3aganus Ne 1 Beimummre popMysabl OKCUIOB.



3. CocraBbTe (hOpMYIBI BCEX BOBMOXKHBIX OKCHIIOB JUIS ClIeAyIOmuX 31emeHToB: Ca , S, O, Mg.

4. CocraBbTe (OpPMYIBI CIEAYIONINX coenuHeHui: okcua azota (I), rumpokcun Hatpus, cynbdar
Oapusi, OKCUJ] MarHusl, XJIOPH/I ATFOMUHHUSL.

BapuanT Ne 2

1. HasoBure coemunenus: BaCly, H2SiOs, H3POs, BaO, H>SOsz AlICl;, Ba(OH),,
KNO3, CaCO3, Fe(OH)2, Na2O, P2Os

2. U3 3amanus Ne 1 Beimumuite GopMyItbl CoJie.

3. CocraBbTe (hOpMyITBI BCEX BO3MOXKHBIX OKCUIOB JUTsl cieayronux snmemeHToB: C, Al, N, Fe.

4. CocraBbre (hOpMYIBI CIASAYIOMIMX COCIUHEHUI: (PTOPOBOAOPOAHAS KUCIOTA, TUAPOKCHUT Oapus,
HuTpar menu, okcua xenesa (I11), okenn kpemuus,

BapuanT Ne 3

1. Hasosure coemunenus: Ba(NOs3);, MgO, CO; NaOH, HNO;, ZnO, NacCl,
SO3, H2S04, BaSO4, LiOH, HCI,

2. 13 3aganus Ne | Beimummte GOopMyIIbl KUCIIOT.

3. CoctaBbTe (pOpMyIBI BCEX BO3MOXKHBIX OKCUIOB Ui cienyronux snemenTos: K, Cl, Mg, Ba.

4. CocrtaBbTe (QOpMYIBI CIENYIOUUX COCAMHEHUN: THUIPOKCHJA IIMHKA, OKCHJ aJIOMHUHHS,
CEPOBOJIOPOIHAS KUCIIOTA, OKCUJ] BOAOPOAA, HUTPAT MEJIH.

Bapuant Ne 4

1. Hasoure coemunenus: K2O, P203 MgCl,,  H2SOs | H3PO4 :Na2CO3z, Fe(OH)3ZnO,
H2SO4, FeCls, Ca(OH)2, NaNOs

2. U3 3ananus Ne 1 Beinmuiute Gopmyiibl OCHOBaHUIA.

3. CoctaBbTe (POpMYIBI BCEX BO3MOXKHBIX OKCHUIIOB JUISI CIEAYIOMIMX deMeHToB: Si, Al, N, Li

4. CoctaBbTe (HOPMYIIBI CIEAYIONIUX COCAUHEHUN: THAPOKCU] alroMUHUA, okcup yriepoaa (IV),
KapOOHAT KaJbIusl, OKCUJ HATPHS, XJIOPOBOIOPOIHAS KUCTIOTA

HpaKanecxoe 3anaTueNe7 «CBOI‘/’ICTB& COCTaB, IIOJYYCHHUC U 0e30macHOe HCIOJIb30BaHUE
BaXKHCHIITHX HCOPraHNYCCKHX BCUICCTB B 6I>ITy u HpaKTHHGCKOﬁ JACATCIIBHOCTH YCJIOBCKA».

IIpakTuyeckas padora Ne8. UnenTudukanusi HeOpraHU4ecKUX BellecTB

Henn: C noMombo KaU€CTBEHHBIX PEAKLIMI Ha MOHBI paCIO3HATh MIPEJI0KEHHbBIE HEOPTaHUYECKUE
BEIIIECTBA.

PeakTuBbl: pacTBOpsI: xJopua xkenesa (I11), xaopuaa aMMoHus, cyabdara HaTpHsl, XJIOPHUI HATPUS,
TUAPOKCUJT HATpHsI, XJIopuaa 6apus, HuTpar cepedpa, 10%—ubiii pacTBop pomanuaa kamus KSCN
OmnbiT 1: Mcnons3ys BEIAAHHBIE PEAKTUBBI, IPOBEJUTE XapaKTEPHbIE PEAKIIMY Ha HOHBI U JOKAKHUTE
Ka4eCTBEHHBIN cocTaB xyopuaa xxeinesa (I11).

AJITOPUTM BBINOJTHEHHUS JAHHOIO ONbITA

s BBIOJTHEHMS] JAHHOTO OIbITa COJIEPKUMOE MpOOMPKU paszlenure Ha JBe mpoObl. [lns
ompezeneHus: KaTHOHOB xene3a Fe+3 mpuneiite B oany npobupky pomanun kamuss KSCN. Uro
HaOmonaete? J{ns onpenenenust annoHoB xjopa Cl - mpusieiite B 1pyryro NpoOUpKy HUTpaT cepedpa
AgNO3. Yro nHabmronaere? Pe3ynbrarsl onbITa 3aHECUTE B TAOMUILY. YpaBHEHUS PeaKkLUil 3anMIIUTe
B MOJIEKYJISIPHOM, TIOJIHOM MOHHOM M COKpAIlleHHOW MOHHOH (popMax.

OnbIT 2. B Tpex npoHymMepoBaHHBIX Tpodupkax (1, 2, 3) gaHbl BewecTBa: XJI0pH aMMOHUS, XJIOPH]T
Harpus, cyabgar HaTpua. C IOMOIIBI0O KaY€CTBEHHBIX peaklrii Ha MOHBI pacro3HaiiTe, B Kakoi U3
npoOUPOK HAXOAATCA JaHHBIE BEIECTBA.

AJITOPUTM BBINIOJTHEHUS TAHHOTO ONbITA:

J1J1s1 BBIIOJTHEHHUS IAaHHOTO OTBITa COAEPKUMOE KaX /101 MPOHYMEPOBAHHOM POOUPKH pa3ieuTh Ha
TpH NpoOkbl. J{s onpenenenus Xjaopuaa aMMOHMSI HE0OXOJMMO POBECTH Kau€CTBEHHYIO PEaKIIUIO
HA WOH aMMOHHUS - B TpU TPOOBI MPUIUTH PACTBOP THUAPOKCHIA HATPHsI, HArpeTh B IUIAMEHU
ciuptoBku. Yto HaOmomaere? [l ompeneneHus cynbdara HaTpusi HEOOXOIWMO TMPOBECTH
KAQUeCTBEHHYIO PEaKIMIO Ha CyIb(paT-uoH - B JBe NMpoObI NPUINTh pacTBOp Xjopuia OGapus. UYro


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

HaOmonaere? 11 MOATBEPKACHUS, YTO B TPETHEH MPOOUPKE HAXOIUTCS XIJIOPH]] HATPUsl, TIPOBEAUTE
Ka4eCTBEHHYIO PEaKIIMIO Ha XJIOPUI-UOH — 100aBbTE pacTBOp HUTpaTa cepedpa. Uto HabmomgaeTe?
Pesynbrarhl onbiTa 3aHecuTe B TaONMIly. YpaBHEHUS peakUil 3alUIINTE B MOJEKYISPHOM, TOIHOM
WOHHOW M COKpaIleHHON HOHHOHN (hopMax.

BbiBoj Kk padore:

Pasznen 4. CTpOCHI/Ie H CBOiicTBA OpPraHu4eCKHuX BeIIE€CTB

IpakTuyeckoe 3ansitue Ne9. [IpakTudeckoe 3ansiTue Ne9. «XuMHUueCKOE CTPOCHHUE KaK MOPSII0K
COEIMHEHUS! aTOMOB B MOJIEKYJIE COIIACHO WX BAJEHTHOCTH (M30MEpbI, TOMOJIOTH), HOMEHKJIATypa
OPTraHUYECKUX COEIUHEHUN OTAENBHBIX KJIacCOB,  COCTABJICHHE TOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYIl OpraHMYECKHX BEIIECTB OTAEIbHBIX KIaCCOB.

Heab: 3akpenuTh YMEHHUS Ha COCTaBICHHE TOJHBIX M COKPANICHHBIX CTPYKTYPHBIX (opmMyI
OpPraHWYECKHUX BEILECTB OTIEIbHBIX KJIACCOB, IIOHATHS U30MEPHI, TOMOJIOTH, HAa3bIBATh BEIIECTBA 110
HomenkarypelUPAC.

BapuaHT nepBblii. V3 npeanokeHHOro mepedHs BbIOEpUTE /Ba BEIIECTBA, KOTOpBIE SIBISIOTCS
uzomepamu: 1) 3-metmirekcen-1; 2) rekcen-2; 3) METUINMKIOTEKCaH; 4) rekcaauen-1,5; 5) rekcax;
6) METHUIIOCH30II.

Bapuaunt BTopoii. 13 npennoxeHHoro nepeuHs BbIOEPUTE JIBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
MPUCYTCTBYET JIBOIHAsl CBsI3b MEXKJY aroMaMu yriepoaa U Kuciopona:l) meraHon; 2) ykcycHas
kucioTa; 3) penon; 4) mmiepuH; 5) aneTox,;

Bapuant Tpermii. 3 npeniokeHHOTo mepeuHsi BHIOEPUTE JIBa BELIECTBA, KOTOPBIE SIBISIOTCS
romosioramu neHtana: 1) CsHs; 2) CsHaio; 3) C4Hs; 4) CsH1o; 5) CsHe.

BoiBoja mo paodore.

IpakTnyeckoe 3anaTHeNelQ0«CBolicTBa OpraHMYECKUX COCIUHEHUM OTACIBHBIX KJIACCOB,
COCTAaBJICHUE YPAaBHEHUN XUMHUYECKUX PEAKIMN C y4aCTUEM OPraHUYECKUX BEIIECTB HA OCHOBAaHUU
UX COCTaBa M CTPOCHUSY.

Ienan: 3aKkpenuTh CBOMCTBa OpraHMUECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHSL.
Bapuant mnepsblii. 3 npennokeHHOro MepedHs BEUIeCTB BBIOEPUTE BCe CBONMCTBA, KOTOpHIE
XapakTepHbl Kak Juisl (eHoJa, Tak M g YKCYCHOW KUCHOThl: 1) ObecuBeunBaeT OpOMHYIO BOAY;
2) BzaumopeiictByer co mienouamu; 3) BzaumopelictByer c¢ kanueMm; 4) Berymaer B peakiiuio
srepudukanmn; 5) OKUcaseTcs nepMaHTaHATOM KaJTusl.

Bapuant BrTOpoOii. V3 npeanoXkeHHOro mepedHs BBIOEPUTE BCE BELIECTBA, C KaXKABIM U3
KOTOpBIX B3auMozelcTByeT mneHtad: 1) xinop (cser); 2) KMnOgs (p-p); 3) Opomuast Bona;
4) KOH (p-p); 5) xucnopox (t).

Bapuant Ttperuii. M3 npemioKeHHOro mepeuHss BbIOEPUTE BCE BEILIECTBA, Kaxkaoe U3
KOTOPBIX B3aUMOJecTByeT ¢ ykcycHod kucioroit: 1) NaOH (p-p); 2) Na2COs (p-p);
3) CeHe; 4) CH3OH; 5) Cu(OH)2.

BeiBon nmo paoore.

IIpakTuueckoe 3ansitue Nell. «CocTaBneHue cxeMm peakuuil(B TOM YHUCIE MO MPEAIOKEHHBIM
L[ENI0YKaM MPEBpAIleHNI), XapaKTepU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEJUHEHUM
OTIENBbHBIX KJIACCOB, CMOCOOBI MX TOJYYE€HHS M Ha3BaHUE OPraHMYECKHX COEAMHEHUH 110
TPUBHAIBHON WJIM MEXIYHApOAHOU cucTemarnyeckol HoMeHkinarype I[UPAC.

Henab padorbl: 3aKpenuTh 3HAHUSA O B3aMMOJCHCTBHM KJIACCOB OPraHMYECKUX BEHIECTB MEXKAY
co00i1 Ha OCHOBAaHUU XMMHUYECKHX CBOMCTB U CIIOCO0AX MOTy4EHUSI.

Bapuanr nepsblii
1.0OcymecTtButh npeppaiuenue Bemects: CH4 — X — Y — C6HSNO2



Onpenenure, Kakue M3 YKa3aHHBIX BEUIECTB SBISIFOTCS BemecTBaMd X H Y, Ha3BaTh WX II0
nomenkiarype IUPAC: 1) xmop6en3omn; 2) 6en3oir; 3) aneTuiieH; 4) alieToH; 5) reKcaH.
2.0cCy1ecTBUTh MPEBPALICHNE BEIIECTB:

X Y
C2HsOH — C,HsCOOC;Hs — C2HsCOONa.
Onpenenure, Kakue M3 YKa3aHHBIX BELIECTB SBISIIOTCS BemlecTBaMu X U Y, Ha3BaThb HX I10
HOMEHKJIaType IUPAC:
1) CoHsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSO4; 5) Na
Bapuanr Bropoit
1.Ocy1iecTBUTh TpeBpallleHUs] BEIIECTB:

H2S0y, t
CH2=CH; — X— Y — C2Hs-0O-C2Hs
OHpeI[eJII/ITe, Kaku€ M3 YKa3aHHBIX BCIICCTB ABJIAIOTCA BCIICCTBAMU X u Y, Ha3BaTb HX IIO
nomenkimarype IUPAC: 1) CHsz-CH2-OH; 2) CH.CI-CHCI; 3) CHs-CHzg; 4) CoHy;
5) CH3:CH:2Br.

2.0cCyIecTBUTh MIpEeBpaICHHS BEIIIECTB:
CH30H
YKCyCHas KHCJI0Ta — X — [JIALIMH — Y

Onpenenure, Kakue M YKa3aHHBIX BELIECTB SBISAIOTCA BellecTBaMU X U Y, Ha3BaTh UX IO
nomenkiarype IUPAC: 1) xmopykcycHas kuciora; 2) arerar Harpusi; 3) aleTUJICH;
4) METHIIOBBIH A(UP YKCYCHOM KHCIIOTBI; 5) METHJIOBBIN 3(pUp aMUHOYKCYCHOM KHCIIOTHI.

BoiBoa no paoore.

IIpakTnyeckoe 3ansaTueNel2. «IlonydeHue 3TuIeHa U U3yYEHUE €TO CBOMCTBY.

Pe3yabTar 00y4eHusi. YCTaHABINBATh 3aBUCUMOCTHh (PU3UKO-XUMHUYECKUX CBOHCTB OPraHHYECKHX
BelIeCcTB OT cTpoeHus Monekyn. Obmue komnerennuu OK 01, OK 02 OK 04

1. Bompocel s gomycka K TpakTUYecKoud pabore: a) cHopMymupylTe Meib ILIaHUPYEMOTO
AKCIEpPUMEHTa; 0) OOBSICHUTE, K KaKOMYy KJacCy OpraHMYeCKHX BEIEeCTB OTHOCHUTCSI 3TWUJICH; B)
00bSICHUTE, KaKUMH XUMHUYECKMMH CBOICTBaMHU 00Ja/JalOT BEILIECTBA JaHHOTO Kiacca, Kakue
KAQueCTBEHHbIE PEaKLUH I UX OOHAPYKEHUS UCHOJB3YIOTCS; I') OOBSCHUTE, KAK MOXKHO TOTYYHTh
BEIIIECTBA JAaHHOTO KJ1acca COEAMHEHHUH B 1a00paTOPHBIX YCIOBHSX; 1) OOBSICHUTE, U3 YETO COCTOUT
npubop Ui TOJYYEeHHs Ta30B; €) MEPeYUCIUTE OCHOBHBIE AaCHEKThl COOIONCHMS TEXHUKHU
6esomacHoct 1npu  pabore ¢ JIBX (oTWiOBBIM  cOUpT), arpecCUBHBIMM  peareHTaMu
(KOHIIEHTPUPOBAaHHAs CEPHAsl KUCIIOTA), HarpeBaTeIbHbIMU IpUOOpaMu (CIIUPTOBKA).

2. IIpoBenenue onbITOB

Ob6opynoBanue u nocyaa PeakTuBbl
1. CtexisiHHbIE TPOOUPKH 1. KonnientpuposanHbiii pactBop H2SO4
2. taruB ans npoOUpPOK 2. OTUIOBBIN COUPT
3. CnupToBKa 3. PactBop KMnOg4
4. Cinuku 4. bpomHas Boza
5. Ilecok

AJroputm nposeeHusi onbita Ne 1 Bonpocsl 1 3aganus

1. ITosmyuuTh 3TUJIEH IeTUapaTalen 3THIOBOTO 1.Yto mpoucxoaut B mpodupke? Urto
CIHMpTa, OOHAPYXKHUTh €0, U3yUUTh €ro CBOMCTRA. Habmonaere?




1.1. B mpoOupky HamuTh 2—3 M1 3TuioBoro ciupta | 2.K KakoMy THITY XUMUYECKUX PEaKIIUA

U OCTOPOXKHO 100aBUTH 6—9 M OTHOCSATCS 3TH npouecchl? Kak
KOHLICHTPUPOBAHHON CEPHOM KHUCJIOTHI. 3aTeM Ha3bIBAIOTCS?
BChINAaTh HEMHOTO MTPOKAJIEHHOTO necka (rnecok uinn | 3.Kak MeHsiercs okpacka pacTBOpOB?
MEJKHE KyCOUKH MeM3bl BBOJIAT AJISL TOTO, YTOObI [Touemy?
IIPEOTBPATUTh TOJYKH JKUJIKOCTU IIPU KUIIEHUH). 4.KakuM 11aMeHeM TOpUT ITHIIEH?
3aKphITh MPOOUPKY MPOOKOH € Ta300TBOTHOM [Touemy?
TPYOKOH, 3aKpENUTh €€ B IITAaTUBE U OCTOPOKHO 5.CocTaBUTh ypaBHEHUS TPOTEKAIOLIUX
HarpeTh CopepKUMoe mpooupku (puc.l) MIPOIIECCOB.

C,H;0H C,H,

TeCoK HQSO4 \
(komir.)

=

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

C,H.OH = C,H, + H,0 Mpubop Ans nonyyeHns sTuneHa

1.2. OcTopo’kHO, paBHOMEPHO HAarpeTh CMECh.

1.3. B npyryto nmpobupky Haneire 2—3 mi
pa30aBICHHOTO pacTBOpa MEepPMaHTaHaTa Kajius, U
IIPOIYCTUTE Yepe3 HEro ras.

1.4. B TpeThio npoOUpKy HATUTH 2—3 M1 OpPOMHOI
BOJIbl, OITYCTUTh ra300TBOJIHYIO TPYOKY J10 JTHa 3TOH
MPOOUPKH M MIPOIYCTHTDH Yepe3 OPOMHYIO BOTY
BBLICIISIOIMMCS Ia3.

1.5.BpIHYTh ra300TBO/IHYIO TPYOKY U3 pacTBOpa U
IIOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOAKEYb
BBIJICIISTFONITUICSA Ta3 (puc.2).

C:H;OH (aTmio-
BBI¥ CIIIPT)

H.SO,

3. O0pa6oTKa pe3yJIbTATOB ONBLITOB

1.IIpoanann3npoBaTh COOTBETCTBUE MOTYYEHHBIX PE3YIBTATOB CIIOCO0aM MOTYYEeHUS HETPEAETbHBIX
YIJIEBOJIOPONIOB psiia 3TUieHa (ajnkeHoB). Crenarbh cOOTBETCTBYIOIIUK BbIBOA. 2.ChopMynupoBarhb
BBIBOI O (PU3MKO-XMMHYECKUX CBOMcTBax dTwieHa. 3.ChopMmymupoBarh BBIBOI O Crocobax
0OHapy>KeHUS dTUJICHA.

IIpakTuyeckoe 3anaTueNel3. «nentuduxanms opraHMueCKUX COETUHEHUH OTIEIBHBIX KJIACCOBY



Heap pabGoTbl: 3aKpenuTh 3HaHUS 00 MACHTU(DUKALMM U3YYEHHBIX OPTaHUYECKUX COEIUHEHMIA,
COBEPIICHCTBOBATh YMEHUS pellaTh SKCIIEPUMEHTATbHBIC 3aJa4YH.

[Ipennaraemast paboTa OXBaTBHIBACT KUCIOPOIOCOACPKAIINE COSIAWHEHUS: CIUPTHI, ajlbJACTHIBL,
KHUCIIOTHI , YIJICBOIBI.

1.C moMoIIpl0 XapaKTepHBIX PEaKIHMid PaclO3HalTe, B KaKOW W3 MPOOMPOK HAXOISATCS BOIHBIC
PacTBOPBHI: a) 3TaHOJA; 0)YKCYCHOM KUCIIOTHI; B TIIFOKO3BI; T)IJIHIICPUHA

2. C noMoIIbl0 XapakTepHbIX peakUui paclo3HaifTe, B Kakoil M3 MPOOMPOK HaXOISTCS BOIHBIC
pacTBOpEI: a)deHona; 0)ruieprHa; B)hopMaabIeTiaa; I') TIIFOKO3BI.

3. C noMompl0 XapaKTepHBIX peakluil paclo3HaiTe, B KaKOM M3 MPOOMPOK HAXOAATCA BOAHBIE
pacTBOPBIL: a)INIMILIEPHH; 0) pAaCTUTEIHLHOE MaJio; B) MAIIMHHOE MAcIo, TOJy4eHHOE U3 HePTH;
r)caxapHblil CHPOIL.

4. Pacnio3HaiTe ¢ MOMOIILI0 OHOTO U TOTO K€ PEaKTHBA, B KAKOW M3 MPOOUPOK HAXOMSITCS BOTHBIC
pacTBOpBIL: a) PeHOIsITa HATpUs; 0)3ITUIIaTa HATPUS; B)alleTara HATPUS; T') KapOoHATa HATPHSL.

5. Pacno3HaiiTe ¢ MOMOIIBIO OTHOTO U TOTO K€ PEaKTHBa, B KAKOW U3 MPOOUPOK HAXOASTCS BOJHBIC
pacTBOpHI: a)MbLIa; 0)0eNKa; B)COJBI.

6.Vcnionb3ys onHY U Ty)K€ peaklrio, HO pa3Hble YCIOBHs €€ MPOTEeKaHUs, Paclio3HalTe, B KAaKO U3
TPEX MPOOMPOK HAXOATCS PACTBOPHI: a)INIMIIEpUHA; 0)hopMaiiHa; B) OenKa.

7.JloKaXHTe OMBITHBIM IyTEeM, 4TO KapTodenb u Oenblil Xied comepkar Kpaxmal, a Creiaoe sOI0Ko
— TITIOKO3Y.

OdopmuTe oTYET, 3aNIOJIHUB TAOIHILY:

Yro pemanu Yro HaOIIODAIIN BriBoasl

BeiBOxa:

Pasnean. 5. Kunernueckue u TepMOAMHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XMMHUYECKHX
peaxuuii

IIpakTuyeckoe 3anaTue Nel4 «CropocTh XMMUYECKUX PEAKIMN U XMMUUYECKOE PAaBHOBECHEN.
Hesasb paGorbl. 3ydyeHue BIUAHUS pa3InYHbIX (DAKTOPOB Ha MPOTEKAHHME XMMHUYECKHUX PEAKIUH,
000CHOBaHNME U3MEHEHUS CKOPOCTH TEUEHUS XUMUYECKUX peaklnii, ux ooparumoctu. OcOOEHHOCTH
xuMuyeckoro papHoBecus. O6mue komnereHuun OK 01, OK 02

OOopyroBaHHe W peaKTHMBBI: IITaTUB C MPOOUPKAMH, 3aKUM JJIs1 IPOOUPOK, TOPEIIKa, PacTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pacTtBOpsl Homa M Kpaxmaja, KpUCTAJUTMYECKUH
dbenondranenx.

ITopsinok BbINOJIHEHHS PadOTHI

OmnbiT 1. BausiHre KOHIEHTPALMU PEArnpyOIIMX BEIIECTB HA XUMHUYECKOE PABHOBECHE

B sTom ombiTe n3yudaercs oOparumMasi peakius Mexay pactBopamu xjiopuaa xenesa(lll) FeCl3 u
ponanuna kamusi KCNS. PactBop mnpuoOperaer KpacHYHO OKpacKy BCJEACTBHE OOpa3oBaHUS
ponanuaa xxene3a(lll) Fe(CNS)3. [To u3MeHeHHIO HHTEHCUBHOCTH OKpAIIMBAaHUs PacTBOpPa MOXKHO
caenarb BbIBOJ 00 m3MeHeHuu KoHueHTpauuu Fe(CNS)3, a, 3HaYMT, 1 O CMEUIEHUH PaBHOBECHS
o0paTuMoro nporecca.

1 B mpoGupky BHecute no aBe-Tpu karmiu pactBopoB FeCI3 u KCNS. OrMersTe npoucxopsiune
M3MEHEHUS.

2 JloBenute O0OBEM TMOMYYEHHOTO pAacTBOpa MPUOMU3HTENBHO 10 2/3 mpoOupku. JIE€rkum
B30aNThIBAHUEM II€peMeNIaifiTe pacTBOP 10 OJTHOPOAHOTO OKPAILIMBAHUS U PA3EIUTE €ro Ha YeThIpe
POOUPKH.



3 B oany u3 nmpobupok o karisim 1o6asetre pactBop FeCl3, Bo Bropyto — pactBop KCNS, B TpeThio
— HECKOJbKO Mukpommarened kpucramueckoro KCI 1o mosiBaeHUs BUAMMBIX W3MEHECHHH.
M3MeHeHne MHTEHCUBHOCTHU OKpALIMBAaHMS PACTBOPOB JIETKO 3aMETUTh CPaBHEHHEM C OKPACKOM
pacTBopa B 4eTBEPTOI MPOOHPKE.

4 Pe3ynbrarhl HAOIIONEHUH 3aHECUTE B TAOIHILY

Ne JloGaBnsiemblit M3MeHeHne NHTEHCUBHOCTH Hamnpasnenue
peareHt OKpaIIMBaHUs pacTBOpa CMEILEHUs
paBHOBECHS
1 FeCI3
2 KCNS
3 KCI

5. 3anummute ypaBHenue peakuuu Mexay FeCI3 u KCNS, coctaBbTe BBIpaK€HHE KOHCTAHTHI
paBHOBECHS 3TOH peakunu. B BbIBOax OTMETHTE, B KAKOM HallpaBJIEHUH CMELIAETCsl paBHOBECHE IIPU
YBEITMYEHUH KOHLIEHTpaIii ucxoansix Beuiects? Ilpoaykros? [laiite 0ObsICHEHNE STOMY SIBICHHIO C
TO4KM 3peHus npunuuna Jle Hlarense. Bauser mu n3meHenue naBaeHus Ha CMEILEHHE paBHOBECHUS
B HCCJIEyeMOil cucteme?

OmnbIT 2. BnusiHue cpebl Ha CMELEHHEe XMMUYECKOTO PABHOBECHS

1 B npoOupky nomecture 5-6 xanens pactsopa K2Cr207.

2 K 3ToMy pacTBOpY IO KarisiM 100aBisiiTe KOHLIEHTPUPOBAHHbIN pacTBOp 1ENOUM U HabrofaiTe
M3MEHEHUE OKPACKHU.

3 Korna pactBop cTaHeT ENThIM, 100aBbTE M0 KalljsiM KOHILIEHTPUPOBAHHYIO CEPHYIO KUCIIOTY U
HaOJI0/1aliTe OSABICHUE OPAHKEBOW OKPACKH.

OnbIT MOXHO IMOBTOPATh HECKOJIbKO pa3. CrenaidTe BbIBOJI O BIMSHHUM KHCIOTHOCTH CpeIbl Ha
YCTOMYMBOCTH XpOMaT- U OMXPOMAaT-HOHOB.

OmneIT 3. BnusHue Temneparypbl HA XMMUYECKOE paBHOBECHE

ITpu B3aumozeiicTBUM HoIa C KpaxMaloM o00pa3yeTcs CHHEE BEIIECTBO CIIOKHOIO COCTaBa
(Momokpaxmal) Moj + Kpaxman < HoJoKpaxmall

1. B nmpobupky Haneiite 3—4 M pacTBopa Kpaxmaia W Jo0aBsTe 2-3 Karuid pactBopa Homa (10
HOSIBJICHUSI CHHEN OKPAacKH).

2. Harpeiite npoOupky n HaOmonaiiTe M3MEHEHUE OKpalllMBaHUsl pacTBopa. OxJaguTe MpoOUpKy
BOJIOM, OTMETBHTE NPOUCXOAALINE U3MEHEHHUS.

3.Cnemnaiite BeiBOA O TeruioBoM 3 dexte AH peakium oOpazoBaHus HomOKpaxmana. JK30- WIH
HHJIOTEPMUYECKUM SBIIAETCS TOT npouecc? [laiite oObsiCHEHHE 3TOMY SBJICHHMIO C TOYKHM 3PEHUS
npunuuna Jle-Illarense

3aganus

1.Bo ckonbKO pa3 yBETMUUTCS CKOPOCTh PEAKIIMK B3aUMOACHCTBUS BOAOpoa U OpoMa

H2 (r) + Br2 (r) 2HBr (T), eciii KOHIIEHTPALMU UCXOJHBIX BEIIECTB YBEIMUUTH B 2 pa3a?
2.Konnentparuu NO u 02, o6pazyrommx NO2, 66111 cooTBeTcTBeHHO paBHbI 0,03 1 0,05 mons/am3.
Uemy paBHA CKOPOCTb peakuu?

3.Bo CKOIBKO pa3 yBENMUYUTCS CKOPOCTb PEAKIMM, €CIM TeMmIeparypa mnosbicmiack Ha 30°, a
TeMneparypHbiii ko3dduument pasex 3?

Pa3gen 6. PacTBopsl
IIpakTuueckoe 3ansaTue Nel5 «[Ipurorosienue pacTBOPOB pa3IUIHBIX BHIOB KOHIIEHTPAIIUM
Hean: OBnasgeHre HaBbIKAMUA TPUTOTOBJICHUS PACTBOPOB OINPEACICHHOW KOHIIEHTpAIMH, C
COOIOICHNEM TPABUII TEXHUKHU 0€30MaCHOCTH.
Oo6opynoBanme: Xmopua Harpuss (NaCl), 60%  KoHIleHpUpOBaHHas CEpHas  KHUCIOTA,
JTUCTHIITMPOBaHHAs BO/A, BECHI, OIOKCHI, MepHast kosioa (100m).
TeopeTnueckne 0CHOBBI
PacTBOp — romoreHHas cucreMa, COCTOAIIAs U3 PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIS.
[Ipu pemennn 3a1a4 NOIB3YIOTCS PopMyIamMu:
W PB.=m PB./m P-PA.



mP-Pa=m P.B. + m H20O

m P-PA — macca pactBopa, I.

m P.B. — Macca pacTBOpEHHOIO BEILIECTBA, T.

m H>O — Macca Bogpl, T

WP.B. - MmaccoBas 10J11 paCTBOPEHHOT'O BELIECTBA.

10% pactBop BemecTBa copepxkuT 10r pactBopeHHoro Bemectsa U 90r Boasl B 100r
pacTBopa.

Hanpumep: Omnpenenute MaccoByIO JO0JII0 PacTBOPEHHOro BemiectBa, eciu 10 r ero
conepxkutcs B 100 T pactBopa. Kakast Macca Bobl COIEPIKUTCS B PacTBOpE.

Hano: mP.B.=101; mP-Pa=100r

Hatitu: W P.B.; m H2O

Pewenne:

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

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

Orser: 0,1; 90 1.

Iopsiiok BBINOJIHEHUS PA0OTHI:

1.IlpuroroBnenue 2% pacTtBopa COIH.

B3BeckTe B O10KCce 21 XJI0puAa HATPHS U IEPECHINIBTE uepe3 BOPOHKY B konOy Ha 100mi1. 3arem
B KoJIOy 00aBbTE BOABI 0 MeTKH. [lomydeHHbiit pactBop umeer 2% kxonnentpamnuo NaCl B 100r
pactBopa unu 0,02 maccosyto nomto NaCl B 100r pactBopa.

2. Ilpurorosnenue 100 ma 10% pacTBopa cepHON KUCIOTHI.

PactBop rotoBst u3 60% KOHIIEHTPUPOBAHHOTO PACTBOPA CEPHOM KHUCIOTHI INIOTHOCTHIO 1,5
r/mit. J{ist aToro men3ypkoit ormepsitoT 11 mir 60% KoHLIETpUPOBAaHHON CEPHOM KHCIOTHI U MEPHBIM
mwmmHapoM 100-11=99 mn Boxmbl. Bomy BbuIMBaOT B KOJIOY, a 3aTeM J100aBISIOT M3 MEH3YPKHU
kucnory. [Tomydennsiii pactop conepxkut 0,1 maccoByro nomo H2SOa4.

KoHTpoJsibHbIE BONIPOCHI

1. Yro Takoe pacTBOpHI?

2.13 dero ckiaabIBaeTcsi Macca pacteopa?

3. Kak onpenensiercss MaccoBast 10Jsl pPACTBOPEHHOTI'O BEILIECTBA B pacTBOpe?

4. Kak npuroroButs 1 0% pactop menoun NaOH? Kakas macca NaOH u Bogs! conepxurcs
B TaKOM pactBope?

6. IlpMepbI O1IEHOYHBIX CPEACTB AJIsI MPOBEICHUS IPOMEKYTOYHOM aTTecTaluu

6.1. KonTposbHbIe padoThI 10 pasienam.
Kontpoabnas padora Nel
Pazgen 2. Xumudeckne peakuuu. «XUMHYECKHE PeaKIHN».
3aganue 1. Tect ¢ BLIGOPOM 0IHOTO BEPHOI0 OTBETa
1.0 mpocToM BelecTBe, a He 0 XUMUUYECKOM 3JIEMEHTE KHUCIOPOJIe UJIET peUb B BHIPAKEHUU:
A) BCEM JKHBBIM CYIIECTBaM JUIsl IbIXaHUsI HEOOXOAUM KHCIOPOJT;
b) xucnoposa BXOAUT B COCTAB IIMHBI U NIECKa,
B) kucnoposn BXoauT B cOCTaB BOJIBI;
') KuCIOpo/ BXOAUT B COCTaB OKCHUJIOB,;
2. OunpTPOBAaHUEM MOXKHO Pa3AEIUTh CMECH, COCTOSIIYIO:
A) U3 BOABI U caxapa;
b) u3 6eH3uHa u BOJIbI;
B) u3 pactutenbHOro Macia v BOJIBI;
') U3 mIMHBI ¥ BOABI
3. ®u3nyeckoe sABJICHHE — ITO:
A) Topenue cBeun;
b) nouepHenue MeaHO NMIacTUHBI IPU HArPEBaHUM Ha OTHE;
B) 3amep3anue Bofbl;
I') nporyxanue siiiia;



4. CrakaH, TBO3/lb, JIOKKA, IPOOMPKA OTHOCATCS K:
A) BemecTBamM;
b) ¢pusnueckum sBICHUAM;
B) dusnueckum Temnam;
I') xXumMuYecKuM SIBICHUSM
5. C10:KHO€ BeIecTBO — DTO:
A) Bonopoz;
b) consnas xucnora;
B) cepa;
I') kucnopon;
6.0THOCUTENBHAST MOJIEKYIIIPHAst Macca HauOOJIbIIas y BellecTBa ¢ (hopMyIoii:
A) NHzs;
B) N2Os;
B) NO2;
I') NaNOs;
7. 3anuch 4N2 o3Ha4aeT:
A) 2 Monexyibl a30Ta;
b) 4 monekynsl a30Ta;
B) 6 atomoB a3ora;
I') 8 aromoB a3ora;
8.Cepa mposiBIIsieT HAaMOOIBITYIO BAJIGHTHOCTh B COSIMHEHHUH C (OPMYJION:
A) H2S;
b) SO;
B) SOs3;
I') NazS;
9.MaccoBas nons kuciopoza B cyibdare Hatpus NaxSO4 paBHa:
A) 22,5%;
b) 45,1%,;
B) 32,4%;
I') 56,2%
10. Bomopos KoITu4ecTBOM BEIMIECTBA 5 MOJIb (H.Y.) 3aHUMAET 00BEM:
A) 11,2 m;
B) 112 m;
B) 89,6 m;
I') 22,4 n;
11.®opmynbl OCHOBHOTO OKCHJIA, KHCIOTHOTO OKCHUJA, KUCIOTBI, COJIM COOTBETCTBEHHO 3allMCaHBI
1107l HOMEPOM:
A) Ca0, CO. HCI, NaCl,
b) CuO, SiO2 ,NaNO3 , Mq(OH);
B) FeO, Zn0O, ZnCl; ,HCI;
I')Ba0, SO3, FeSO4 ,H3POa4.
12. PacmpenerneHue SIEKTPOHOB IO YPOBHSM aroma BbIpakeHO psaoM umcen 2,8,2. Kakomy
XUMHYECKOMY JIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemumuto;
B) xucnopony;
I') yrmepony.
13. Kucnopon B 1a60opaTopun MOXKHO MOJTYYHUTh:
A) pa3zinoxeHreM epOKCHIa BOIOPOIa;
b) paznoxxenuem xijopara Kanus;
B) paznokenuem nepMaHTaHaTa Kajws;
I') BceMu nmepedrcieHHBIMU CIIOCO0aMU



14.0xcun dhocdopa (V) pearupyer c:
A) Harpuew;
b) oxcunom cepst (IV);
B) cepnoii kucnortoi;
I') runpoxcuiom HaTpus
3ananmue 2. [Ipu ropenun 46,5 r hochopa odpazosaincs okcuy pochopa(V). Beraucnure ero maccey.
3aganue 3. PaccraBbTe KOAGUIIMEHTHI B yPABHEHUSX PEAKIIUN, YKAKUTE THIT PEAKIUU:
1. FeCl> + Cl2 — FeCls; 2. Al(OH); — Al203 + H20; 3. FeCls + NaOH — NaCl +
Fe(OH)3
3ananue 4. Hanmmvre ypaBHEHHsI peaKIuii, ¢ TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CIIEIYIOIINE
npespaiieHus. PaccraBbre k03 durnnertsr. Fe2O3— Feo (SO4)3— Fe(OH)z — Fe203
3aganme 5. CocTaBbTe IEKTPOHHYIO M rpadudeckyo GopMyiny Jis XUMHUYECKOTO AIIEMEHTa O]
HOMepoM 13.

Kontpoabnas padora Ne2
Pasjen 3. CtpoeHue U CBOMCTBA HEOPraHUYeCKUX BelmecTB. «CBOICTBA HEOPTraHMYECKUX
BeLleCTB)
Bapuantl

1. Beimucarp U3 CIIUCKa BEIECTB OKCH/IbI, OCHOBAaHUS, KHCIIOTHI , COMM U Ha3Barh ux: H2SO4
, Cu(OH)2,K3P04, CaO,

2. CocraButb (popmynbl coenuHeHmii: a) okcuaa yrnepona( II) ,0) rumpokcuna menu, B)
XJIOPOBOIOPOJHON KUCIIOTHI, T') Cyiab(ara HaTpHsl

3. Hanmcarp ypaBHenus xumudeckux peakmuid: a) HoSO4 + Mg; 6) Na2O + HBr; B) SO +
CaO; r)CaCOsz + HCI; n) AICl3 + AgNO3 .Yka3zarb Ha3BaHUS IPOAYKTOB PEAKIIUH.

4. 3apaya. Kakas macca Harpusi notpeOyercs IJisi peakiui B3auMOJEHCTBUA ¢ 16 T cephl,
€CJIM B pe3y/bTare peakuuu o0pas3oBaics Cyab(pua HaTpus?

5. OcymiecTBUTh MEePEXO/Ibl: KaTHii— OKCH KallUsi— THAPOKCH KT — CyJab(ar Kaaus
Bapuanr 2

1.Beimucarp U3 CHHCKa BEIIECTB OKCHU/IBI, OCHOBAHUSI, KUCIIOTHI , COJIM M Ha3BaTh ux: NaOH ,
H3POs4, SO2 , CaCO3

2. CocraButh (QopMynbl coequHEHUWi: a) okcuaa azota ( V) ,0) ruapokcuaa xamus, B)
XJIOpHU/1a HaTpHs, T) cyabduaa 6apus

3. Hartmcarp ypaBHenus xumuueckux peaknuii: a) HCI + K; 6) K20 + HBr; B) CaCOg3 +
H2SO4; 1) CO2 + CaO; 1) Ba(OH)2 + SiO> . Vka3ars Ha3BaHHs MPOIYKTOB PEaKIIHH.

4. Beruucnute 00BbeM Ta3000pa3HOTo XJI0pa, KOTOPHIA BCTYIHUT B PEAKIIUIO C HATPUEM, IS
nosyuenus 11,7 r xmopuaa HaTpus.

5. OcymecTBuTh nepexonsl: cepa— okcul cepol (IV) —cepHucras kuciaora —cyabQuT
HaTpHs

Kontponbnas padora Ne3
Pasnen 4. Crpoenme u cBoiicTBa opranmyeckux BemlecTB. «CTpoeHMe U CBOMCTBa
OPraHM4YeCKHX BelecTB»
1. Tun xumMU4ecKoi CBA3M MEX/1y aTOMaMH yIJIepo/a B MOJIEKysle BeUIeCTB, (popmyibl koTopbix C3Ha
u CHy

A) OnuHapHas ¥ IBOWHAs,

b) [IBoitHas u oquHapHas;

B) Tpotiinas u aBoiiHas;

I') Tpoitnast u oguHapHasl.
2. O6mas ¢popmyna CnH2n cooTBeTcTBYET:

A) AnkaHawm;

b) Ankenaw;

B) Ankuna;



I') Apenawm;
1) Huknoankanam.
3. MonekynspHas popMyna yriaeBoaopoia ¢ OTHOCUTEIBHOH IJIOTHOCTHIO IO BOAOPOIY paBHa 28:
A) C4Hao;
b) CsHs;
B) CsHs;
I') C3Hs;
J1) C3He.
4. Bemectsa, popmymnsl koropbix CH2 = CH2 u CH2 = CH — CH2 — CHs, siBasitoTcst:
A) BemectBamu pa3HbIX KJIACCOB;
b) l'omonoramu;
B) Uzomepamu;
I') OnHuM U TE€M ke BEIIeCTBOM.
5. YcranoBuTte cOOTBETCTBHE.

DopmyJia coeTUHEHUS Kuacc coenmnenust
A. C17H3sCOOH 1. AnxaHbl
b. CeHe 2. AnkeHbl
B. HCHO 3. AnNKuHBI
I. CoHsOH 4. Apensl
J. CsHio 5. Anpieruipl
E.CH4 6. KapOoHOBBIE KHCIIOTBI
K.C3Hy 7. Cnuptsl

6. JonoaHutsk. Peakuus neruagpupoBanus — 3710. ...

7. Maccogas nons yriepona B npornwiene C3H6 pasua: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomnuecTBo BemecTBa 3Tana Maccoit 1,6 r paBao: A. 1,5 mons. b. 1 moas. B. 0,05 mons. T 0,1
MOJIb.

9. Maccoas nons Bonopoaa B yrieposae 14,3%, oTHocuTeabHas INIOTHOCTH MO BOAOPOAY paBHa 21.
Omnpenenure hopmyiy.

10. BriBeauTe HCTUHHYIO (POPMYITY OpraHMYECKOTo coequHenus, cogepaxariero 40,03% C, 6,67% H,
u 53,30% O. MonsipHast Mmacca nanHoro coennHenus papHa 180 r/mons. HazoBuTe BerecTso.

11. K xakomy THUITy OTHOCST peakluto, ypaBHeHue kotopoit mpuseneHo? CHsz —CH3—CH2=CH: + H2
12. CocraBbre cTpyKTypHBIE (popMyibl m3omMepoB cocTaBa CsHio. HazoBute BemecTBa.

OrieHOYHBIE CpE/ICTBA MPOMEKYTOYHOW arTecTaluu Mo AucuurnHe «Xumus» [IpomexyrouHas
aTTecTanys Mo JUCHUTUTHHE «XUMHS» TPOBOTUTCS B hopme nmuddepeHnpoBaHHOTO 3auéTa.

6.2 Tectnl o paznenam
Pa3ges 1 OcHOBBI CTPOCHHSI BeIeCTBA
Tema 1.1 Tect Nel «CTpoeHHne aTOMOB XMMHYECKHMX 3J1eMEHTOB H IIPUPOIA XUMHYECKO
Bbi0epuTe 01MH NPABUJIBLHBIN OTBET:
1. Atomsr C 1 S1 UMEIOT OAMHAKOBOE YHCJIO:
A) HEUTPOHOB B AJIpE;
b) sHeprernueckux ypoBHeii;
B) anexkTpoHOB Ha BHEIIHEM PHEPIETUUECKOM YPOBHE;
') anexTpoHOB.
2. B pany xumudeckux snemenToB Li-Be-B—C merannmuueckue cBoiicTBa:
A) ycunuBaroTcs;
b) ocnabGeBaror;
B) e mensitoTcs;
I') u3MeHs0TCA NEPUOIUYECKH.
3. K s-ameMeHTaM OTHOCUTCA:
A) K;



b) S;

B) Fe;

I') Br.
4. ITyrem coequHeHUsT aTOMOB 11011 HOMepoM 11 u 17 oGpa3yeTcst BEIIECTBO ¢ XUMHUECKOH CBS3BIO:

A) nonunoit

b) xoBasieHTHOM MOISAPHON

B) xoBaneHTHOI HEMOSPHOM

I') MeTammm4eckoi
5. {KonMuecTBO SJIEKTPOHOB B aroMe; KOJIMYECTBO SHEPreTHUECKUX YpPOBHEH; KoimdecTBo 11
SJICKTPOHOB Ha IMMOCJCIHEM SHEPreTUYECKOM YPOBHE, KOJIUYECTBO IPOTOHOB B S/IpEe aroMa}
COOTBETCTBYET

A) HOMEpY nepuoaa

b) Homepy rpymnmnbl

B) nopsiaxoBomy HOMEpY
6.{xsopuay Oapus, aima3y, aMMHaKy, CSpHOU KHUCIIOTE }COOTBETCTBYET:

A) MOHHas XMMHYECKas CBA3b

b) KoBasleHTHAS MOJISIPHAS XUMHUYECKas CBSI3b

B) xoBaneHTHas HETONApHAS XUMUYECKas CBS3b
7. {cBs13b, 0Opa3oBaHHas 3a CYET OOpa30BaHMs OOLIMX JICKTPOHHBIX Iap; CBsI3b, 00pa3oBaHHAs 3a
cueT 0000111eCTBICHHS BaJICHTHBIX 2JIEKTPOHOB; CBSA3b, 00pPa30BaHHAs 3a CUET ANEKTPOCTATUYECKUX
CHJI IPUTSDKCHHUS } HA3bIBACTCS

A) nonHoi

b) merannuueckoi

B) xoBaneHTHOM
8. {B mopsake BO3pacTaHHs METAULIMYSCKHX CBOMCTB; B MOpPsJAKE yOBbIBAHHS pajnyca arOMOB; B
HOPSIIKE BO3PACTaHUsl KUCIOTHBIX CBOWCTB JIETYYHMX BOJOPOMHBIX COCTUHEHHIM }3JIEMEHTHI
PacIIONIOKEHBI B PSY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, CL 1
9. Kakoe u3 cyxneHuii BepHoO Juis dneMeHToB {VA rpymmsl , [VA rpynmsl, [A rpynmbr}

A) obmas popmyna netyuero BogopoaHoro coequHenus RH4

b) He 00pa3yloT JieTyuyux BOJOPOAHBIX COEIUMHEHUN

B) 1o 3aBepiieHus SHEPreTHYECKOro YPOBHS HE XBaTaeT TPEX ANEKTPOHOB
10. Cpenu Bermiects, ykasanubix B paay {NHz, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SOs4, HI,
CuCl, CH4, NH3} konndecTBO COeTMHEHHI ¢ KOBAJICHTHOM MOJISIPHOM CBS3bIO0 PABHO

A) Tpem

b) nBym

B) uersipem
11. Xumudeckast CBI3b B MOJICKyJax {030Ha M XJIOpHIA KaJbIMs,; CEPHOW KHUCIOTHI U XJOPHUIA
AMMOHHUSI; CEPHOM KHUCJIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJIeHTHasl MOJIIpHAsT U MOHHAS

b) KoBasleHTHAs MOJISIpHAS ¥ KOBAJICHTHAS HETIOJISIpHAS

B) xoBaneHTHas HeMONSIpHAS M HOHHAS

Tema 1.2. Tect Ne2 «Ilepuoanyeckuii 3aK0H U NePHOAUYECKASI CHCTEMAa XHUMHYECKHX
ajemenToB /.. MeHneneeBay
Bapuant Ne 1
12. 'V aroma cepsl 4MCIIO JIEKTPOHOB HA BHEIIHEM YPOBHE U 3apsAJl iApa paBHbI COOTBETCTBEHHO
1)4u+16 2)6m+32 3)6um+16 4)4 u+32
13. CxotHO€ CTPOEHKE BHEITHETO AIEKTPOHHOTO CJIOSI UMEIOT aTOMbI MBIIIIBSIKA U
1) docdopa 2) cenena 3) repmaHus 4) BaHagus



14. B psay XUMHUYECKUX IEMEHTOB:
aTIOMUHUH—KpeMHuii— pochop—cepa
BBICIIAsl CTETICHb OKUCIICHUS

1) yBenuumuBaeTcs 3) He u3MeHseTcs

2) yMeHbIIaeTCs 4) cHayana yBeIMYUBAETCA, & TOTOM
YMEHBILAETCS
15. TlpuTsikeHHne AIEKTPOHOB BHEIITHETO CIIOS K SApPY YBEIHMYHUBACTCS B PSIIY

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

16. B pany Be-B-C-N npoucxonut
1) yBenu4eHue paguyca aToMOB
2) yBETUYECHHUE CHIIBI TPUTSHKCHUS BAJICHTHBIX 3JIEKTPOHOB K DY
3) yMeHBIIIEHUE JIEKTPOOTPULIATETHHOCTH
4) yMEHbILIEHUE YNCIIa BAJICHTHBIX JIEKTPOHOB
17. B nopsiike yCuiaeHUs HEMETATIMYECKHUX CBOMCTB PACIOJIOKEHBI

1) S-Se 2) Se-Br 3) Br-I 4) I-Te
18. HanGomnpuii paanyc y aroma

1) 6poma 2) uuHKa 3) KanbLus 4) repmanus
19. Haubomnblieit BOCCTaHOBUTENBHOM aKTUBHOCTHIO 00J1a/1a€T

1) Si 2)P 3)S 4)Cl1

20. Beicmmit okeup coctaBa 30 00pa3yroT BCE AIEMEHTHI
1) IV A rpynmnsl 2) IIA rpynmst 3) IV nepuona 4) Il nepuona
21. Ilo Homepy nepuoia MOKHO OIPEIESIUTh
1) KOJIMYECTBO AIIEKTPOHOB HA BHEIITHEM YPOBHE aToMa  3) 3apsij siapa aroMa
2) KOJIMYECTBO BCEX IEKTPOHOB B aTOME 4) 9HCII0 SHEPTeTHUCCKUX
YPOBHEMU B aTOMe
22. CKOJIBKO SHEPreTUYECKUX YPOBHEH B aTOME CKaHusA?
11 2) 2 3)3 4) 4
23. OueHuTe NpaBUIBLHOCTD CYKICHUN
A. MeTamueckue U BOCCTaHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB B IJIaBHBIX IMOATPYIIIAX C
POCTOM 3apsjia siapa yBEJIUYUBAIOTCS.
b. B nepuoze ¢ pocToM 3apsiia s1pa OCHOBHBIE CBOMCTBA OKCHUJIOB U THIPOKCUIOB
YBEJIUYHUBAIOTCA.
1) BepHO TOIBKO A 2) BepHO ToJBKO b 3) BepHbl 00a cyxeHuss  4) oba
CYKJI€HUSI HEBEPHBI
24. Haubornee CuIbHBIMU OCHOBHBIMU CBOMCTBAMH 00JIa1a€T THAPOKCHU]]

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHsle cBOMcTBa Haubosee BHIPAKEHBI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xummueckux snemeHnToB Na — Mg— Al:
1) yMeHbIIAIOTCS 3apsabl sJIEp aTOMOB
2) yBEIMYMBAETCSI YUCIIO HJIEKTPOHOB BO BHEILIHEM 3JIEKTPOHHOM CJI0€
3) yMeHbLIaeTCs SIEKTPOOTPULIATETLHOCTh
4) yMeHbILIaeTCs palyc aTOMOB
5) ycunmBaroTcs MeTauIMuecKie CBOMCTBA
27. B psiny xummaeckux snemenToB F— Br — I:
1) Bce /1eMEHTHI UMEIOT BBICIIYIO CTEIICHb OKUCIICHHSI, PABHYIO HOMEPY T'PYIIIIbI
2) ocnabeBarOT HEMETAJUTMYECKHAE CBOMCTBA
3) yBenM4YMBaeTCs BBICIIAS CTETIEHb OKUCICHUS
4) yBeIMYUBAETCS pauyc aTOMOB
5) o0Opa3yroT JieTyure BOIOPOIHbIE coeMHEHus ¢ o0tmel hopmymnoit HD



Ipumeuanue: 3aganns Al-Al4 ouenuBatorcs 1 6ammom. 3ananus Bl u B2 onennBarorcst 2
6ammamu. CraButcs 1 6aii, eciii B oTBeTe AomyleHa ogHa omunoka. CraButcs () 6amios, eciiu: a) B
OTBETE JOMYIIEHO OoJiee OHOM OMMOKH; 0) OTBET OTCYTCTBYET.

MaxkcuMaJIbHBIN 0aJul 32 BBIIOJIHEHNE BCEX 3aaHuil cocTaBisieT 18 0auos.

Pasznen 2. XuMu4ecKue peakumu
Tema 2.1.
28. UTO OTHOCHUTCS K XUMUYECKUM SIBIICHUSIM?
1) ucnapenue BoJbl
2) ropeHue IpoB
3) neperonka He(hTH
4) maBieHue 0J0Ba
29. Yem xapakTepHu3yeTcs 3K30TepMUUECKas peakius?
1) oHa conpoBoXAaeTcs MOMIOIMICHUEM TeIlIa
2) TeroBoro 3¢ dexTa He HabmoaaeTcs
3) oHa COMPOBOXKAAETCS BbIACICHUEM TeIlIa
4) TakuxX peakiuil HeT
30. Kak Ha3bpIBaeTcs peakiius, B pe3ylibTare KOTOPOil U3 OJHOTO CIIOKHOTO BELIECTBA 00pa3yeTcs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuusi COeTUHEHUS 3) peakuust oOMeHa
2) peakiius 3aMeIeHus 4) peakius pa3aoKeHus
31. Yemy paBnHa cymma ko3dunrenton B ypaHenun peakiuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H207?
1)4
2) 6
3)5
4) 12
32. Kakas macca Bozibl 00pasyercs npu BzauMoseicTBuu 0,5 MOJIb BOIOpoaa ¢ KUCIOPOAOM?
4,5
2)9r
3)18r
4)1,8r
33. Kaxkoe BemiecTBo 0003Ha4€HO CUMBOJIOM X B cxeMe npepaiennii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBHUTE COOTBETCTBUE.
Tun xumudeckoit peakuun  Cxema XUMHYECKON PeakInu
1) MgCO3 — CO21 + MgO
A. Peakuus pa3noxeHus 2) CuO + Al — Cu + Al203
b. Peakuus obmeHna 3) NO + 02 — NO2
B. Peaknus 3amemenus 4) ZnO + H2 — Zn + H20
I'. Peakusi coenMHEeHUS 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccraHoBUTE MPaBYIO YacTh YPAaBHEHUSI PEAKIUU 1O €T0 JIEBOM YaCTH.

JleBas yacTh [IpaBas yacTh
YpaBHEHHUS yYpaBHEHUs

A. Cu(OH)2 = 1) Cu+ H20
b. CuO + 2HCI = 2) CuCl + H20
B.CuO +H2 = 3) CuS

I Cu+S= 4) CuClI2 + H20
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5) CuO + H20

6) Cu20 + H20
36. CocraBbTe ypaBHEHHE PEAKLMH 10 ONHUCAHUIO, JANTEe XapaKTePUCTUKY YpPAaBHEHUS PEAKIUU:
cynbdar xenesza(lll) + ruapokcua kamus = runpoxcu xenesa(lll) + cynpdar kamusi.

C2. CocraBbre ypaBHEHUS peaklMil 1o cxeme mnpespauienuit: S — SO2 — SO3 — H2S0O4 —
Na2SO4.

Tema 2.2.
B kaxxnoMm Bompoce BeIOEpHUTE OUH MPABUIBHBIA BAPUAHT OTBETA.
37. VI3 nepeunciIeHHbIX IEKTPOIUTOB YKAKUTE CIA0BINA AIEKTPOIIHT:

a) TUJIPOKCH/T KaJIbLIHS B) Ce€pHasi KUCIIOTa
0) IIaBUKOBAast KUCJIOTA T') TUAPOKCH]T HATPHS
38. U3 mpencTaBiIeHHBIX YaCTULl BEIOEpUTE CYIb()UT-HOH:
a) S% 6) SOz*
B) SO37 r) SO
39. Kakoe coeiHeHHE B HIOHHOM YPaBHEHHMHU 3alICHIBAECTCS B BUJIE€ MOJIEKYJIbI?
a) a30THas KUCJIO0Ta 0) oprodocdopnast kuciora
B) TUIPOKCUJ LIE3Us 1) CUIIMKAT HAaTpUs
40. Ipu qucconmanyu 3 MOJIb KaKoro COeIMHEHHsT 00pasyeTcs 9 Moiib aHHOHOB?
a) HUTpaTa aJIOMUHHS 0) xnopuna xxenesa (II)
B) cynbdara HaTpus r) Cynbhuaa Kanus
41. Ilpu B3aMMOIEHCTBUM KAaKOW Maphl BEIIECTB BbIACIUTCS ra3?
a) TUAPOKCHU MarHusi U a30THasi KUCJIOTa 0) cynbUT Kaaus U COISTHASL KUCIOTa

B) HUTpAT HaTpus U oprodocdopHas kuciaora  T) ruapokcun xenesa (1) u cepnas kuciora
42. C pacTBOPOM KaKOro COEAMHEHUS TPOpearupyeT ruIpOKCHI IUHKA?

a) TUJIPOKCHIA KaJIHs 0) cynbdara HaTpus
B) XJIOpUJa MarHus ') HUTpara Kajaus
43. Kakoii OKCHJ U3 MEePEUUCIICHHBIX Pearupyer u ¢ TUAPOKCUIOM HATPUsl, U C A30THON KUCIOTOM:
a) OKCHUJ MarHus 0) oxcua kpemuus (IV)
B) OKcUJ OepHILIn T') OKCHJT KaJIbITHS

44. Cokpamennoe nonHoe ypasHernue 2H+ + CO32 = H20 + CO, cOOTBETCTBYET B3aNMOIEHCTBHIO
a) kKapOOHaTa KaJIbIMsl U @30THOW KUCIIOTHI
0) kapOoHaTa KaJlus U YKCYCHOM KHUCIIOTBI
B) okcua yriepoaa (IV) u runpokcuia HaTpus
') KapOoHaTa HaTPHsI U CEPHON KHUCIIOTHI
45. Ocanok oOpa3syeTcs B pe3yJbTare B3auMOJIeHCTBHS
a) arierara HaTpPUs U COJISTHOM KUCIIOTHI
0) cynb¢uaa kanus u Hutpara ceunua (II)
B) opTo(h0oCcHOpHOI KUCIOTHI U THAPOKCUAA HATPUS
r) okcuaa cepsl (IV) u ruapokcua kamus
46. Kucnas conb MOXKeT 00pa30BaThCs MPU B3aUMOAEUCTBUN THIPOKCHIA HATPUS U ...

a) XJIOPOBOJIOPOIHOM KUCIIOTHI 0) a30THOM KUCIOTHI

B) OPOMOBOJIOPOTHON KHCIIOTHI T') CEpHOM KHUCIIOTHI
47. Ilpu nobGaBieHUH K pacCTBOPY XJIOpUIA alFOMUHUS W30BITKA pacTBOpa TUAPOKCHIA HATPUS
oOpa3yercs

a) AI(OH)3 0) NaAlO2

B) Na[Al(OH)4] r) Al203

Pasnen 3. CtpoeHne u cBOHCTBA HEOPIAaHMYECKUX BELECTB

Tema 3.1 Kiaccngukanns, HOMEHK/IATYypa M CTPOCHHE HEOPraHMYECKHUX BelleCTB
Tect ¢ BBIOOPOM NPAaBUJIBLHOIO OTBETA.
48. KucinoTHbIMU OKCHIAMH SIBIISIIOTCS BCE BEIllECTBA B rpymmne: 12



a) Zn0O, SOz , H2S04 6) SiO2, Cl207, P2 Os B) CO2, Al2O3, Fe203 1) Li20, NO, FeO
49. BemecTBo, Ha3BaHue kKoToporo HUTpar xenesa (II), umeer hopmymy:

a) FeN 6) Fe(NOs3)s B) Fe(NO32)2 r) Fe(NOs):2
50. ConsiMu ABISIOTCS:

a) AloS3, NH4Cl, H2Si04 6) Al203, NHaNOs3, K2SiO4 B) AI(OH)3, NH4Cl, NazSiOa4 1) Al2Ss,

NH4CI, K5SiO4
51. K OCHOBHBIM OKCHJaM OTHOCUTCS T'pYIIa BEIECTB:

a) SO3,HCI, CuO 6) CuO, Na20, Ca0 B) CaO, BaO, SiOz r) SiO2, OF2,Al,03
52. K KkucinoraM OTHOCHUTCS TpyIINa BEIIECTB:

a) H2S, HNO,HBr 6) KCI, HCI, H2SOs4 B) NH3, HNO3 , HJ r) NaOH, H2SO4 , H2S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIb(GUT HATpus, UMeeT GpopMymy:

a) Na;SO3 6) Naz SO4 B) Naz S r) NaHSO4
54. OCHOBHBIM OKCHJIOM U OCHOBHOM COJIBIO SIBJISIFOTCSI:

a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3)2 r) CaO u (CuOH)2 CO3
55. OcHOBaHUEM U KHCIIOTON COOTBETCTBEHHO SIBIISIOTCS:

a) HNO3s u (NH4)AI(SO4)2 6) H2S 1 NaNO3 B) K2SO3 u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM TIPU3HAKOM, 0 KOTOPOMY CIIO)KHOE BEIIECTBO OTHOCST K KHCIIOTaM, SIBIISETCS
HaJIM4YUe B €r0 COCTABe:

a) KUCJIOTHOIO OcTaTka 0) aTOMOB KHCIIOPO/Ia B) aTOMOB BOAOPOAA I') TUAPOKCUIBHOM IPYIIIbI
57. K amdoTepHbIM COEIUHEHHUSIM OTHOCUTCS IPYIIIa BEIECTB:

a) Al203, SiO2 , Ba(OH)2 6) Zn(OH). ,CaO, P20s B) ZnO, Zn(OH)2 , Ca(OH)2 r) AI(OH)z ,

Zn0, Zn(OH),
58. Okcun MeTasia, KOTOPbIA B3aUMOICUCTBYET M C OCHOBAHHUEM, U C KHCIIOTOM, SIBJISAETCS:

a) aMoTepHbIM 0) HECOIe00Pa3yIOIINM B) OCHOBHBIM T') KUCJIOTHBIM
59. BemecTBo, B KOTOPOM BaJIeHTHOCTH cepsl 11, aTo:

a) CEpHUCTHIN a3 0) cepoBoAOPO B) Cynbdar kanus T) okcun cepsl (IV)

60. IIpupoaHOMY COCTUHEHUIO KaJIbIIHsl, Ha36IBAEMOMY MpPaMoOp, COOTBETCTBYET (hopmMyra:

a) Cas (PO4 )2 6) CaCO3 B) Ca(OH)2 r) CaSO4
61. YrapHbIM Ta30M Ha3bIBAIOT:

a) okcua yriepoaa (IV) 6) okcup cepsi (IV) B) okeun yrepona (1) r) okenp azora (I1)
62.OCHOBaHUsI COOTBETCTBYIOT XHMHYCCKHUM OJJIEMEHTaM, HMECIOIIMM CIICAYIONUE TOPSIKOBBIE
HOMeEpa B MEPUONIECKON crcTeMe:

a) 20,16,12 6) 12,20,19 8) 13,14,15T) 6,11,12

Tema 3.2 ®U3NKO-XMMHYECKHE CBOIICTBA HEOPraHNYECKUX BelleCTB
Pesynbrar oOyuenuss KiaccupuiupoBarh HEOpPraHMYECKHE BEHIECTBA B COOTBETCTBHU C HX
CTpOCHHEM

63. buHapHOE COCIMMHEHUE XMMHUYECKOTO JJIEMEHTa C KHCIOPOJIOM B CTEIICHW OKUCICHHS —2, B
KOTOPOM CaM KHCITIOPOJ CBsI3aH TOJIBKO C MEHEee dJIEKTPOOTPULIATENIEHBIM SJIEMEHTOM:
a) okcua + 0) conb B) kuciota 2. OcHoBHbIE OKcuIbl: a) okcug cepbl(VI) SO3
0) oxcun Hatpus Naz0 + B) okcua azota(IV) NO2
64. OCHOBHBIE OKCH/IBI:
a) okcun azota(IV) NO2
0) oxcun cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucioTHsle OKCHIBI:
a) okcun cepoi(VI) +
0) oxcun meau(Il) CuO)
B) oKcuJ uHKa ZnO
66. KucinoTHsle OKCHIBI
a) okcua amoMmuauS A1203



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

0) oxcun 1uHKa ZnO
B) okcup azota(IV) NO2 +
AMboTepHbIE OKCHUIBL:
a) okcun azota(IV) NO2
0) okcun ruHKa ZnO +
B) okcup Harpus Na2O
AMboTepHbIE OKCHUIBL:
a) okcua Meau(Il) CuO)
0) okxcua azota(IV) NO2
B) okcuj anmomunus Al,Os +
['me HaxoATCSl HYKJIEHHOBBIC KUCIOTHI B SYKapUOTaX:
a) B MUTOXOH/IPHUSIX
0) B MeMOpaHe
B) B szpe + 9.
Uro Takoe HyKJICMHOBAs KUCIIOTA:
a) Ouomnosmmep +
0) pactBop
B) HEOPraHUYECKOE COCTUHCHHE
Bce kucinoTel B cBOEM COCTaBe UMEIOT KHCIOPOI, TaK JIH JTO:
a) na
0) Her +
B) HE U3Y4YCHO
Kucnoram cOOTBETCTBYIOT CIIEyIOIIEe COSTNHEHHE:
a) HBr +
6) HOH
B) NaOH
Kucnoram COOTBETCTBYIOT CIIEyOIIEE COSTNHEHHE:
a) Na2SO4
0) H3AIOz3 +
B) NaOH
Kucnoram cOOTBETCTBYIOT CIIENyIOIIEe COSNMHEHHE:
a) CH3COOH +
0) K3POg4
B) HOH
Kucnotsl 06pa3yroTcs npu B3aMMOAEHCTBUU:
a) KICIIOTHOTO ¥ OCHOBHOTO OKCH/JIa
0) OCHOBHOTO OKCHJIa U BOJIbI
B) KHUCJIOTHOTO OKCHJIa U BOZBI +
B3anmopeiicTBue 0CHOBaHUS C COJIBIO:
a) NaOH + MgClz = NaCl + Mg(OH). +
6) NaOH + HNO3= HOH + NaNOs
B) NaOH + CO2 = NaHCOs
dopmyra, COOTBETCTBYIOIIAS COJIH:
a) CH3COOH
6) NaHCOs +
B) H3AIO3
dopmyra, COOTBETCTBYIOIIAS COIIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl> +
dopmyra, COOTBETCTBYIOIIAS COJIH:
a) HBr;



0) KoS +
B) K20
80. OcHOBaHMs MOT'YT BCTYIIaTh B PEAKIIHIO C:
a) OCHOBHBIMU OKCHJIaMU
0) co BCeMH HEOPTaHUYECKUMHU BEIIECTBAMH
B) KUCJIOTHBIMU OKCHJIaMH +
81. KucnoTHble OKCHIBI MOTYT B3aMMOZIEHCTBOBATD C:
a) OCHOBaHHEM
0) conbio +
B) KHCJIOTOU
82. KucnoTHble OKCHBI MOTYT B3aUMOZEHCTBOBATD:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCIIOTOM
B)C OCHOBaHHEM.
83. OKCHUIBI COCTOST U3 KUCTIOPOA U:
a) IByX 2JIEMEHTOB
0) OHOTO AJIeMEeHTa +
B) TpEX 3JIE€MEHTOB
84. BeiOepuTe rekcaruipokcodeppar HaTpus:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Naz[Fe(OH)s] +
85. Hutpar antoMuHMs B pacTBOpPE B3aUMOJICHCTBYET C:
a) Ca(OH), +
0) Fe(NO3)2
B) KCl
86. 'mapokapboHaT HATpUsI pearupyeT C KaKABIM U3 3TUX BELIECTB:
a) O2 u CO2
6) NaOH u HCI1 +
B) CaCl2 u NaOH
87. Mexny cobol pearupyroT:
a) ruapokcun menu (II) u consinas kucnora +
0) kapOoHar 6apus u rugpokcug meau (1I)
B) TUApoKcu MarHus 1 Hutpar ceuHna (II)
88. OcHoBaHUs — 3TO:
a) CIIOKHBIE BEILlECTBAa COCTOSIINE U3 METalsIa U KUCIOTHOTO OCTaTKa
0) CIIOXKHBIE BENIECTBA COCTOAIINE U3 BOJOPOAA U KUCIOTHOTO OCTaTKa
B) CJIOKHBIE BELIECTBA, COCTOSIINE U3 aTOMOB MeTaJljla U THPOKCOrPYIIIbI +
89. Kakoe 13 mpuBeIeHHBIX HI)KE BEIIECTB SIBJISIETCSI OCHOBAHHEM:
a) Fe(OH) +
6) CaO
B) NaxS0Oq4
90.Yto obpaszyercs npu B3aumozaeiicteuu NaOH ¢ COz:
a) coilb M BoJa +
0) COJIb M KUCJIOTA
B) OCHOBAaHUE U OKCH]]
91. OcHOBaHWE TUCCOLMUPYET HA:
a) KaTMOHBI BOAOPOJIa U @aHUOHBI KUCIIOTHOTO OCTATKa
0) KaTHOHBI METAJJIA ¥ THAPOKCH]] aHUOHBI +
B) KATUOHBI METAJlIa U AHUOHBI KUCIIOTHOTO OCTaTKa.

Pa3nen 4. CTpoenne u cBOICTBAa OPraHM4YeCKHUX BelIECTB



Temad.1. Kiaccuduxanus, cTpoeHue 1 HOMEHKIIATypa OPraHU4eCKHUX BEIECTB

Bonpoc 102

VYKakuTe cripaBe[UIMBbIe YTBEPXKICHHS. B yrieBonopoe co cTpyKTypHOil popmynoit

CH;
|
H,C —CH —-CH—C —CH;
| | | |
H,C — CH,CH; CH;

BapHaHTLI OTBCTOB

A. 4YHCIIO NEPBUYHBIX aTOMOB C paBHO CyMM€E BTOPUYHBIX M YETBEPTUYHBIX
B. 4HCIJIO BTOPHYHBIX aTOMOB C paBHO 4MCIly TPETUYHBIX

C. uymcno TpeTudHbIX aroMoB C B 2 pa3a 0oJIbIlIe YMCiIa YeTBEPTUIHBIX

D

YHCII0 epBUYHBIX aroMoB C B 2 pa3a 0oJIbIle YnCIia TPETHUHBIX

Bomnpoc 103

B oprannueckux BelecTBax BaJIECHTHOCTb aToOMa yIiiepojia, Kak MpaBujIo, paBHA:

BapuaHTbl 0TBETOB;
a)l;
0)II;
B)III;
41V
Bomnpoc 104

VKaxKuTe 9HUCI0 aTOMOB BOAOPOaa, KOTOPOC BXOAUT B COCTAB MOJICKYJIBI, CKCIICT KOTOpOfI HUMECT
CTPOCHUC

Bonpoc 105

3anummTe, CKOJIBKO YIIIEBOAOPOI0B H300paKEHO C IMOMOIIBIO CIASAYIONUX CTPYKTYP YIIEPOIHOTO
ckejera’?

Cc-cC —Cc— c C

Cc — c | c-c-cC |
_ c—Cc-cC L c—cC

c — C | C Cc C |
C c-cC

Bomnpoc 106

B gncno nonoxxeHuit TEOPUM XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX COEIMHEHUIN HE BXOAUT
YTBEPKACHUE:



BapuanTbl oTBEeTOB

A. OpraHMYEeCcKHe BEIIECTBA HE MOTYT OBITh MOJIY4EHBI U3 HEOPTaHUUECKUX

B. aTOMBI U IPYIIIBI ATOMOB B MOJIEKY/IaX B3aMMHO BIMSIIOT IpYT Ha Apyra

C. OAHOH U TOM ke MOJIEKYISIPHOM (POPMYIIOif MOKHO ONKCATh COCTAB PA3IMYHBIX BEIIECTB

D. aroMbl B MOJIEKYJIaX CBSI3aHbI B ONPEACIEHHON MOCIEI0BATEIbHOCTH COIIACHO UX
BaJICHTHOCTHU

Bonpoc 107
ITo cTpykTypam yriepoJHOro CKeleTa yrIeBOAOPOJOB YKKUTE OJMHAKOBBIC BELIECTBA:

BapHaHTbI OTBETOB

C C < ¢ < -

| | T~ c-cC _c—-cC C C
C — —

C —C C - C

Bomnpoc 108

M3omephl oTIIMYaroTcs MeX Ty co00ii: a)pu3nuecKuMu CBOMCTBAMU; 0)XUMHUYESCKIMH CBOHCTBAMU;
B)CTPOCHUEM MOJICKYIT; T')MOJIIPHBIMH MacCaMu

Bonpoc 109. /1511 n3oMepoB OAMHAKOBBI: a)MOJIsipHas Macca; 0)(du3nueckre CBOICTBA,
B)KOJIMYECTBEHHBII U KAY€CTBEHHBIN COCTaB;I')CTPOCHUE MOJIEKYIIbI

Bonpoc 110. M30Mepamu 110 OTHOLIEHUIO APYT K APYTY ABISAIOTCS YIIIEBOIOPOBI CO CTPOEHUEM
YIJIEPOIHOM LEIHN:

BapuaHTel oTBeTOB

Cm
_C-cC S
C e _~Cc—cCc-C
C
c—Cc— C
| |
c-Cc-C-C C C
'
[
c—Cc— C
~C.. _C |
- C
_
I
(ﬁ Cc—-—C—C
c-Cc-C-C l_
Bomnpoc 111

CKOJIBKO BEIIECTB U300pakeHO ¢ MOMOIIbIO (GopMyI



C1 Cl H H
H-C_-F H_-C_-H F—C—Cl H-C_F
H I H Cl
BapuaHTbl 0TBETOB:

a) 1Ba;
0) O/IHO;
B)TpH;
T) 4YeThIpe
Tema 4.2. «CBoiicTBa OpraHM4YecKMX CoeIMHEHH D)
112.IIpouiecc pa3nokeHus yriieBoJopoA0oB HePTH Ha OoJiee JIeTyure BEeIIecTBa Ha3bIBACTCS:
a) KPEKUHTOM;
0) meruIpupoBaHUEM;
B) TUAPUPOBAHUEM;
T) JIeruaparanuen
113. l'opeHue 3TuIaMuHa CONPOBOXKIAECTC 00pa30BaHUEM YIVIEKHCIIOTO Ta3a, BOABI U:
a) aMMUaKa;
0) a3ora;
B) okcupa a3ota; (11)
r) okcuaa azota (IV).
114.Peaknus, moka3pIBaroIas HEMPEACIbHBIN XapaKTep Kayuyka
a) peakuys raloreHUpOBaHUS;
0) peakius THAPOTATOTEeHUPOBAHUS;
B) peakius MoJIuMepu3alumy;
r) okucienue pacteopom KMnO4
115.Peaknus "cepeOpssHHOTO 3epKaia" XxapakTepHa:
a) JIJIsl TPOTIaHAIS,
0) OyraHona-2;
B) OyTeHa-2;
r) OyTHHa-2.
116.1Tpu B3auMoielicTBIHM KapOOHOBBIX KHCIIOT M CITUPTOB 00PaA3YIOTCS:
a) mpocTbIe 3(PUpHI;
0) cnoxHble 3UpHI;
B) aJIbJCTH/IbI;
I') aMUHOKHUCJIOTHI.
117. [IponykToM peakiuu OyTeHa-1 ¢ XJI0poM sBIseTCA:
a) 2-x10pOyTteH-1;
0) 1,2-nuxnopOyTran;
B) 1,2-nuxnopOyren-1,;
r) 1,1-aquxnopOyTas.
118.CnoxHbIN 3¢Up MOKHO MOIYYUTh IPU B3aUMOAEHCTBUM KapOOHOBOM KHCIIOTHI C:
a) alleTHJICHOM;
0) XJIOPOBOOPOIOM
B) ATUJICHOM;
') METAHOJIOM.
119./1ns mpenenbHbIX OHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMOAEHUCTBHE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koapduuuent nepen kucnopoaom B ypaBHeHHH C2HsOH+O2,— paBen:



a) 3;

0) 4,

B) 1,

r) 2.
121.Cymma koaddurmenToB B ypaBHeHun noiaydenus CoHp u3 kapOuma Kapius, paBHa:

a)2;

0) 3;

B) 4;

r)s.
122. Ipu moTHOM OKHCIICHUH | MOJIb MpOoIana KHCIOPOOM BO3ayXa o0pasyercs:

a) 1 Mons CO2u 1 Moas H20

0) 3 Moas CO2 u 4 Moss H20O

B) 2 Monb CO2 u 3 Mons H20

r) 4 Moas CO2 u 6 Mons HO
123.3anumure Ha3BaHue BemiecTBa X (M0 CHCTEMAaTUYECKOH HOMEHKJIATYpE) B LIETIH MPEBPAICHUMN:
KpaxMmai — DIIK03a — X — 3TUJIEH
124. Dranon maccoit 13,8 r okucnmnu 34 r okcuaa meau (I1). [Momyunnu anpaerua maccoit 9,24 t.
Uemy paBeH nmpakTuueckuil Boixon ( B %) anbaeruaa?

Pa3gens.Tema 5.1
125. W3 mpennoXeHHOro CIUCKAa XMMHUYECKMX PEaKIUil BbIOEPUTE BCE, CKOPOCTh KOTOPBIX
yBEIMYMBACTCS TPH nmoBbieHnu aasieHus: 1) N2 + 3H2 = 2NH3z 2) CO + 2H, = CH30H

3) Zn + 2HCI = ZnCl, + H, 4) 2Na + S = NazS 5) C + Si = SiC

126. U3 mpemioxkeHHOTO CHHCKa XHMHYECKHX PEaKIMid BBIOEPUTE BCE, CKOPOCTb KOTOPBIX
YMEHBILIAETCS MPU noHmwkennu aasienus: 1) Ca + 2HCI — CaCl2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + Cl2 — C6HS5Cl+ HC1 4) H2+ S — H2S 5) C+2N20 — CO2 + 2N2

127. VI3 mpeyto;KEHHOTO TIePEYHS BEIOEPUTE BCE PEAKIMH, ISl KOTOPBIX YBEINYCHUE TaBICHUS He
NPHUBOIMT K yBeNn4eHuto ckopoctu peakuuu: 1) 2P + 5Clyr = 2PCls 2) Zn + CuSO4 = ZnSO4 + Cu
3) Ba + 2H;0¢) = Ba(OH)2 + H2  4) Fe,O3 + Ho = 2FeO + H,O - 5) 2NaOH + H2SO4 = NaxSO4 +
2H>0.

128.113 mnpeasio)keHHOro CHUCKAa XHWMUYECKUX peaklMid BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMYUBACTCS TIPH TOBBIILICHUH KOHIIEHTpalwu Bogopoaa: 1) N2 + 3H2 = 2NH3

2) CO+2H2,=CH30OH 3)Zn+2HCI=2ZnCl; +H; 4)C+H,0=CO +H>
5) C3Hs + Ho = C3Hs

129. U3 mnpeasio)keHHOro CHHCKa XHUMHUYECKMX peaklui BbIOEpUTE Te, CKOPOCTh KOTOPBIX
YMEHBIIIACTCS MPH MOHIKSHNUH KoHIeHTpatun kuciotel: 1) Ca + 2HCI = CaClz + Hy

2) H2O + N2Os = 2HNO3  3) CeHs + HNO3 = CeHsNO2 + H20 4) NH4H2PO4 = NH3 + H3PO4
5) SOz + H20 = H2SO4.

130. W3 mnpeanokeHHOrO CHHCKa XHUMHUYECKHX peakluid BbIOEPHTE T€, CKOPOCTh KOTOPBIX
yBenuuuBaeTcs npu nopbiteHuu nasienus: 1) 2NHz =Nz + 3H,—Q 2) CO + 2H2 = CH30OH + Q



3)Zn+2HCI=ZnCl2+H2+Q 4)Ca+S=CaS 5)Ca0O + CO, =CaCOz3

131. M3 mnpemiox)eHHOro CHHUCKa XWMHUYECKHX pPEaKIWil BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
yBEJIMYHMBACTCS NpH noBbieHnn aasienus: 1) N2+ 3H2 = 2NHs 2) CO + 2H; = CH30OH

3) 2Mg + CO2 =2MgO + C 4) 2Na+ S = Na.S 5) CO + Cl, = COCl2

132. U3 mnpemioXeHHOro CIHUCKa XUMHUYECKHX pEakKIHMi BBIOEPHTE TE€, CKOPOCTh KOTOPBIX
yMeHbnaercs npu noHmwkenun aasienus: 1) Ca + 2HCI = CaClx+ Hz 2) 2H20 + 4NO2 + Oz =
4HNO3 3) CsHs + HNO3 = CeHsNO2 + H20 4) Ho+ S = H2S 5) C + 2N20 = CO2 + 2N2

133.113 mpemioKeHHOT0 CHHCKAa XHMHYECKHUX pEaKIUid BBIOEpUTE TE, CKOPOCTh KOTOPBIX
YBEJIMYHMBACTCS NIPU MCHONIb30BaHuM Karanuzaropa: 1) C + O, = CO, 2) CO + 2H, = CH3OH

3)Zn +2HCI =ZnCl> + H>  4) 2Na+ S =NaxS 5) N2 + 3H2 = 2NHa.

134.113 mpeninokeHHOTO CHHCKAa BO3JEHCTBHI BBIOEPHTE T€, KOTOpPBIE NMPHBOAAT K YBEITUYCHUIO
CKOPOCTH XUMHYECKOW pEaKIM MarHus C pacTBOPOM CEPHOW KHUCIOTHI: 1) TIOBBIIICHUE
TEMIEPATyphl 2) MOHMKEHUE JABJICHUS B CUCTEME 3) yBEJIMUYEHHE JIaBICHUS B CUCTEME

4) nob6aBneHue Maruusi S5) yBEeIMUYEHHE KOHLIEHTPALMU KUCIIOTHI.
Pa3gen 6.PacTtBopsl
Tema 6.2.

135.VkaxuTe pacCTBOPUMOE B BOJIC BEIIECTBO:

A)kapOoHar KajabLus; B)cynbdar anromunus;
b)xnopun cepedpa; INruapokcun xenesa (I11).

136.13 psna dopmyn HoS, NaBr, H>SO4, CuO, H2COs, H20 BeIOepHTE TE, KOTOPBIE COOTBETCTBYIOT
CHJIBHBIM 2JIEKTpOIUTaM. Hanummre ypaBHEHUS IUCCOLMALIMN ATUX COCTUHEHU.

137.3akoHunTe ypaBHEHUS peaKUid:

A)NaCl + AgNO3 —;

b)CaCOs + HCI —;

B)HNO3 + Cu(OH)2 —.

PaccraBbre KOapdumenTsl. Hanummre 1715 KaX101 peakliiy HOHHbIE YPAaBHEHMSL.
138.PaccunTaiiTe MOJSPHYIO KOHIIEHTpAIHMIO pacTBopa, B 250 cM® koToporo conepxutes 4 T
TUIPOKCH]IAa HATPHSl.

139.PaccunTaiite 06BeM CoMsHOl KucnoTsl ¢ konuenTparueit HC1 0,1 Mons/am3, koTopsrii
noTpelyeTcs JIsl OCaXICHHS MOHOB cepedpa u3 20 T pacTBOpa HUTpaTa cepedpa ¢ MaCCOBOM JT0JIeH
AgNO3 5%.

6.3 Bonnpocs! 17151 NOATOTOBKH K IIPOMEKYTOYHOM ATTeCTAlHMH

Pasznes Oprannyeckasi XuMus
1. Ilpeamer oprannyeckoit xumun. OpraHMuECKUe BEIECTBA U UX OTINYME OT HEOPraHMYECKUX
BEIIIECTB.
2. OCHOBHBIE TIOJIOXKEHUS TEOPHH XUMHUUYECKOoTo cTpoeHust A.M. byrieposa.
3. Anxasbl: o0mas GpopMyiia, TOMOJIOTHYECKUN psll, pr3mueckue cBoicTBa



©oN A

10.
11.
12.

N3omepust ankaHoB (Ha mpuUMepe MEeHTaHa, TeKCaHa, TelTaHa).

XHUMHUYECKHE CBOMCTBA AJIKAHOB.

AJIKEHBI: OTIpe/IeJICHUE, U30MEpHUsl, XUMUYECKHE CBOMCTRBA.

AJIKUHBI: OIpeesieHrne, H30MepHsl, XUMUYECKUE CBOMCTBRA.

ben3oun: monyyeHue u XMMHUYECKHE CBOMCTBA.

CnupTsl: onpezneneHne, kiaccupukanus, IpuMepbl, XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
@DeHOJIBL: ONpeIeICHIE, XUMUYECKIE CBOMCTBA, MOJTyYEHHUE.
Anbpaerufipl: onpeaeneHue, XMMUYECKUE CBOMCTBA, MOTY4YECHHUE.
KapOoHOBBIE KHCIOTHI: OIpENeiIeHue, KIacCHU(pUKAIUs, MPUMEPhl, XUMUYECKUE

CBOICTBA.

13.

VYrieBoapl: onpeneneHue, KiacCupUKalus, TpUMEpPbl U HX OHOJIOTHYECKas POJb.

Momnocaxapuapl, Jucaxapuasl, [Toaucaxapuabl

14.
15.
16.
17.
18.
19.

AMUHBL: ornpeneneHue, kiaccupukamys, npumepsl. Peakius H. H. 3uanna
AMHHOKHUCIIOTBI: OIPEACICHUE, OCHOBHBIE XMMUUECKHE CBOMCTBA.
[TonsiTe 00 azoTcopep KaIUX FETEPOLMKINYECKUX COSIUHEHMSIX
benku.KauecTBeHHBIE peakiinu OCIKOB.

HyxnenHoBbIe KUCIOTBI

ITonsiTvie O BBICOKOMOJIEKYIISIPHBIX COCMHEHMSIX

Pazjies O0mas u Heopranuyeckasi XumMus

20. X¥MHUYECKUI DJIEMEHT

21.3aK0H IMOCTOSHCTBA COCTAaB:

22.3aKOH COXpPaHEHMsI MacChl BELIECTB
23.Ilepunonuueckuii 3akon JI.1.Mennenesa

24 BajlcHTHOCTh U BaJICHTHBIC BO3MOXKHOCTH B aTOMOB
25.0OCHOBHBIE TUITBI XUMHUYECKOH CBSI3U
26.[luctiepcHbIE CUCTEMBI

27.Tunbl XUMUYECKUX PEAKIIUI

28.CxopocTh XUMHUYeCKuX peakuuid. Karanus
29.00paTUMOCTh XUMHUECKUX PEAKIIHH.
30.Xumnueckoe paBHOBecHE XMMHUECKOE pAaBHOBECUE
312nekTponuTryueckas AUCCOLMUALIMS

32.I'maponu3

33. Knaccugukaius HeopraHn4eckix BeIecTB

34 Knaccuduxaiusi OpraHn4ecKux BeIeCTB
35.MeTaiiel

36.Koppo3us MeTanioB

37.OnexTponus

38.Hemeramisl

39.0xcHuabl HEMETAIIJIOB

40KucnoTelopraHuyecKie 1 HEOPraHUYECKue

41AmdoTepHble OpraHMYECKHE U HEOPTaHHUYECKHE COeTMHEHUS

42l'eneTnueckas CBs3b MEXY KJIACCaMU OPTraHUYECKUX U HEOPTAHUUECKUX COCTMHEHUN

43.Xumus 1 Iponu3BOJCTBO

44 XuMmus u celbCKoe X03sIMCTBOXUMUS U MPOOIeMbI OXpaHbl OKPYKAIOIIEH Cpe/Ibl

45. XM 1 TIOBCEHEBHAS JKU3Hb YSJIOBEKA

6.4.Keiicnbl



Kelicel ncnonp3yroTcsi B Ka4eCTBE OLEHOYHOI'O CPEACTBA B paszesie 7 MPHUKIAJIHOTO MOIYIS, UX
coiepKaHue ompeaenseTcs ¢ Y4€ToM mpodeccHoHaNbHON HampaBlIEHHOCTH OOpa30BaTEIbHOMN
nporpammsl CIIO.

IIprumepbl BO3MOKHBIX TEM KelCOB:

1.IToreruienue KIMMara 1 BEICBOOOXKICHHE Ta30BbIX TUAPATOB CO JTHA OKEaHa.

2.bynyiue marepuansl s aBUa-, MalllnHO- U TPUOOPOCTPOCHUSL.

3.HoBble MaTepHasl 1J1s1 COJTHEUYHBIX OaTapeil.

4.JIekapcTBa Ha OCHOBE PaCTUTENbHBIX IIPENApPATOB.

5. XUMHUYECKHE JIEMEHTHI B )KU3HU YEJIOBEKA.

6.BomoponiHas sHepreTuka.

Keiic Nel. «Bopoponomo0uiiu — mar B Oyayiuee»

Astromo6unn Honda FCX Clarity Ha BoJOpOIHBIX TOTUIMBHBIX AJIEMEHTaX €3/IAT 10 JoporaM EBporibl
¢ 2009 roma. B 2011 roxy Honda npucoenuaunack Kk eBpONelcKOMy HapTHEPCTBY SKOJIOTHYHOMN
sueprun (Clean Energy Partnership), mocime dyero BbIBena Ha TMEpBBIH IUTAH IMPOU3BOACTBO
HKOJIOTMUECKHU YUCTBIX aBTOMOOMIIeH. A Ha [Isstom MockoBckoM MexayHapoiHoMm aBTocasione BA3
MPEICTaBUII CBOIO HOBUHKY «JIaga-AHTam1» ¢ 6auioHaMu BOAOPOa U KHCIOPOa.

3aganus:

1.ITouemy MHOTHE aBTOMOOWIIbHBIE KOMIAHHHM pa3pabaThIBalOT aBTOMOOWIIM, padoTamliue Ha
BOJIOPOJTHOM TOILIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIIEH, pabOTalOIIUX Ha YIVIEBOAOPOAHOM TOILIMBE, BIUSIOT Ha
3JI0POBBE YeTIOBEKA?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOJOPOJOMOOUIIEH?

4.HaiinmuTe TONOTHUTEIHHYIO HH(POPMALIHIO 00 X YCTPOHCTBE.

5.Ecnu B Bameld ceMbe WM y BallUX 3HAKOMBIX €CTh aBTOMOOWMIIM, MOJCUYUTANTE, CKOJIBKO
NpUOTU3UTENHHO JIUTPOB OCH3MHA, Ta3a U KAaKOW MapKH HCIIONb3yeTe eKETHEBHO.

6.Kakue BemiectBa M B KAaKOM KOJIMYECTBE MOIYT HAaXOAUThCA B BBIXJOMHBIX ra3zax BallMX
aBTOMOOMIICH?

Keiic Ne2. «X10p B ’KH3HHU YeJIOBEKA»

B Slnonun oObenuneHHbiMH cwiiamu HarnmoHanpHOTO MHCTUTYTa 370poBbs U IIpedexTypHoro
yHuBepcutera CHI3yoKH ObUIO NMPOBEACHO MCCIIEAOBAaHHE. YUEHbIE BBIICHUIN, YTO €CTECTBEHHbIE
OpraHMYECKHE BEIIECTBA BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHOMN BOAOHN M3-TIOA KpaHa, oOpasys
ONacHbIe COEIMHEHMS, KOTOPhIE MOTYT CIYXUTh IPUYUHOM paka. Takue coeMHEHUs] Ha3bIBAIOTCS
MX, To ectb «MyTareH ukcy» uinm «HeunsBecTHbIN MyTareH.

3amanua:

1.IIpennoxute cnocoObl YMEHbIIEHUS SIOBUTOTO BIUSHUS XJIOpA B MUTHEBOW BOAE Ha OpraHHU3M
4eJI0BEKa.

2.Ucxons u3 cBoel )KU3HEHHON MPAaKTUKH, PUOIU3UTENBHO PACCUNTANTE, CKOJIBKO XJIOPUPOBAaHHON
BOJIbI BbI HCIOJIB3YETE B TEUCHUE THS U JUIS KaKUX Lenei?

3.Kakue opranbl yemoBeka OOJIbIIe BCETO CTPAAAIOT OT BO3EHCTBUSI XJIopa?

4.Kak BIMsIET XJIOpUpOBaHHAas BOJIa HA YEJIOBEKA MPU KylaHuu?

5.Haiigute nononHuTenbHYI0 HH(GOPMAIUIO O 3aMEHE XJIopa MpH 00e33apakMBaHUH BOABI.
6.Mccnenyiite pasznuuHble TOBapbl OBITOBOM XuMHM B CcBOéM jome. (CocCTaBbTe CIHCOK
XJIOPCOZEPKALUX COENUHEHUH, YKaXUTE Mepbl O€30IMaCHOCTH MPHU paboTe C HUMH.

Keiic Ne3. Meran

[ToBbIlIeHNEe KOHIEHTpAIlMM HEKOTOPBIX Ta30B B arMocdepe MOXET NMPUBOAUTH K II0OAIbHOMY
MOTETUICHUIO - TaK Ha3bIBAEMOMY «IapHUKOBOMY d(dekty». [lokanyii, Hambonee BaKHBIMHU
«mmapHuKoBeIMU Tazamu» sBiIsAOTcsE CO2 u CHs. MeraH BO3HHMKAaeT NMpu aHa’poOHOM (T. e.
MIPOMCXOAIIIEM B OECKHCIOPOMHOW Cpene) pacmajie OpraHWYeCKUX BEIIeCTB; IMy3BIPHKH METaHa
o0pa3yroTcss B OOJOTHUCTBIX MECTHOCTSIX, 32 YTO OH IMOJY4YMJI Ha3BaHHE «OOJOTHBIA Ta3».
3arorieHHbIE MOJI (HapHUMep, PUCOBBIE TOJISI BO BpPEMs CEBa) SABISAIOTCA MCTOYHUKOM OOJIBIIOTO
KOJIMYEeCTBa MeTaHa. J[pyrMM HCTOYHHMKOM METaHa SBIAIOTCS JKBAYHbIE *XMUBOTHBIE, TaKHe, Kak



KOpPOBBI, OBIIBI M KO3bI, MUIIEBApUTEIbHAS CHCTEMa KOTOPHIX YCTpO€Ha OCOOBIM 00pazom s
NepeBapuBaHUsl TPABSHON MUINK: KOHEYHbIE MPOAYKTHI MeTaboiM3Ma Coaep:KaT MeTaH, KOTOPBIH
BbIIETISIETCS B arMocdepy. DTO MPUPOAHBIN IMPOIEecC, XOTS KOJIWYECTBO JOMAIIHMX KHUBOTHBIX
3aMEeTHO BBIPOCIIO 3a MOCIIeAHME JBa cToNeTHs. bosee Toro, cocraB KOpMOB CYILIECTBEHHO BIUSET HA
KOJINYECTBO 00pa3yIoIerocst MeTaHa.

3aganusa

1.ChopmynupyiiTe TUIIOTE3Y BBIICICHUS METaHa JtoabMu. 2. Kak KOMM4ecTBO MeTaHa, 3aBUCUT OT
KOJIMYECTBA HACEJIeHU I1aHeThI? 3.YTo ABIseTCsS NICTOUHUKOM BbIICTICHUSI MeTaHa B aTMocdepy?
Keiic Ne 4.

B nauane XIX Beka B AHIVIMM CTalId MOAHBIMU IUJIAIIM U3 BOJOHEIPOHUIIAEMOM TKaHU, Ha3bIBAEMbIE
MaKHWHTOIIAMHU. DTO HA3BaHWE OHM IOJIYUYMJIM B YeCTh aHIIMICKOrO XMMHUKa W u3obOperarens Y.
MakuHTo11a, MPEAT0KHUBIIETO TPOMUTHIBATh IUIAIIEBYI0 TKaHb PACTBOPOM HATypaJIbHOTO KaydyKa.
OpnHako Ha COJIHIIE TAKUE IUIALM CTAHOBWJIMCH JIMIIKUMHU, @ B MOPO3HYIO MOTOAY — JIOMKUMH. DTH
HEJIOCTATKU YCTpaHW1 Jpyroi Beiaaromuiicss anmmyanuH Y. [ygeup. 1. 3apanms. Ilouemy
TUIamieBasi TKaHb MMeNla Takue Hemocratku. 2. Ilpemioxure crmocod yCcTpaHEHHsI WX, TOBTOPUB
otkpeitie Y. I'yapupa. 3. Kak HazeiBaeTcs 310 coequnenue? 4. Hanummre cTpykTypHYI0 GopMyity
ATOTO BEIIECTBA.

Keiic NeS «Henonpasumas ommoka»
B ¢pupme TOO «Kackan-2» npu 3akadke rasa B 0aJuIoHbl, HE J0OABUIIM BEIIECTBO, KOTOPOE IPUAAET
3amax JoMmaiiHeMy rasy. ['a3 Obul JOCTaBlIeH B OJHY M3 KBapTUpP W MPU 3TOM OAJIJIOH MPOITYCKaJl.
Yepes cyTKH Bce )KUIIbIIbl OKAa3aJIUCh B OOIbHULE
Bonpocsl.1. Mmeet iiu npupoasslil ra3 nponad u Oyrad 3anax? 2. Kakyro HenmonpaBuMyro OMIMOKY
COBEPLIWIN PAOOTHUKY ra30BOM CTaHIUM NPH 3aKauke ObITOBOro ra3a? 3. Kakoe BeuiecTBo npuaaer
3amax gomairHeMmy razy? 4. MoxeT iu OOOHSIHHE 4elOBEeKa YJIOBHUThH Ta3 0e3 3amaxa? 5. Kakum
nprOOPOM MOXKHO JJOKa3aTh IPUCYTCTBUE ra3a B KBapTUPE, €cliU OH 0e3 3anaxa?
6.5 Pemenue 3agaq

3apaua Nel. BeruuciauTh Maccy 3TuiI€Ha KOJIMYECTBOM BEILIECTBA 3 MOJb.

3apaua Ne2. Cmemanu 0,2 monb xene3a u 0,3 Mosb cepbl. OnpenenuTe Maccy Moay4eHHON
cmecH. Paccumraiite Maccy mnoiydeHHoro cynbduna sxenesa(ll), yuuTsiBas, 4To 3TH SJIEMEHTHI
COCIMHSATOTCS B MACCOBOM OTHOIIIEHWHU 7,4.

3agaua Ne 3. Xnopun 6apust maccoi 6r pactBopwind B 250 Mia Boabl (IJIOTHOCTh BOABI
npuHATH 3a 11/Mi1). UeMy paBHa MaccoBast JI0J1s1 COJIM B ITOJIyU€HHOM pacTBope?

3angaua Neq4. B 100 r Boasl pacTBopmin 2 Mok cynb(dara kanus. Paccuuraiite MaccoByro
JIOJII0 PACTBOPEHHOTO BEILIECTBA.

3agaua NeS. Paccuumtaiite maccy cynabgara Kajius M BOAbI, KOTOpbIE HAA0 B3STh IS
npuroTtosiieHus 60 r. pacTBOpa ¢ MacCOBOM J10JI€i pacTBOPEHHOTO BemecTBa 15%.

3agaya Ne6. Cxonbko HaIO B35Th HUTpaTa KaJWs AJI1 IPUTOTOBIEHMS 3 KI' pacTBOpa C
MaccoBoii oneit conu 8%.

3agaua Ne7. B naGopatopuu BOCCTaHOBJIEHHMEM HUTpoOeH30s1a Maccoi 61,5T. momyuunn
aHUJIUH Maccoit 44 r. OmnpenenuTe MacCoByIO J0J10 (B%) BBIX0Ja aHUJIMHA OT TEOPETUUYECKOTO.

3agaua Ne8. Ompenenurte mMaccy yKCYCHOM KHCIIOTBI, KOTOpasi pacxoiyercs Uls CHHTe3a
YKCYCHO-ITHJIOBOTO 3upa, eciu noinydeHHas Macca 70,4 . coctasisieT 80% OT TEOPETUYECKOTO.

3agaua Ne 9. Bogasblii pactBop, cozpepkammii (ocpopHyr KHCIOTy Maccoil 19,6r.
HEUTpanu30Ball TUIAPOKCUAOM Kajblusi Maccoi18,5r. Ompenenure maccy o00pa3oBaBLIETOCS
npeuunurata CaHPO42H0.

3agaya Nel(. Jlnsg peakuuu anmoMuHHUs ¢ cepoid Beiaenmiock 509 x/[x sHeprum. Kakoe
KOJIMYECTBO TEIJIOTHI BBIJCIUTCS B PEaKIMHU, JJIs1 KOTOpOi B3sThI 81 T amomunus u 128 r cepsl.

3apaua Nell. TepMoxuMU4eCKOe YpaBHEHHE PEAKIIMU TOPEHUS YITIEPOIA UMEET BU:

C +02—CO2 + 394 xJIx

Paccunraiite maccy yriepoaa, BCTYNHMBIIETO B peakivio, €ciau Bbiaenawioch 1970 kJx
TEIUIOTHI.



3agaua Nel2. [Ipu cropanuu KajibLiMsi Maccou 8I. KOJMYECTBO BBIJICTUBIICHCS TEIIOTHI
coctaBuiio 127 x/Ixx. CocTaBbT€ TEPMOXUMHUUYECKOE YPABHEHUE PEAKIIUH.

3agaua Nel3. Kakoit 00b€M BO3IyXa pacxoayercs Ha OKHUCICHHE MPONHIaMHHA 00BEMOM
20m.

3agaua Ne 14. Kakoii 00bEM KHCIOpO/A PaCXOIyeTCsl HA OKUCIEHHE METHJIaMUHa 00BEMOM
S5n?

3angaua NelS. Kakoit 00bEM anieTuiieHa MOYKHO MOJTYYHUTh U3 KapOuaa Kanblus mMaccoit 10k,
MaccoBas J0J1s mpumeceit B koropom 15%7?

3agaua Nel6. Kakoit 00€M MeTaHa MOXKHO TOJTYYHTh U3 KapOua amoMunus maccoit 30r.,
€CJIM MaccoBasi A0Js npumecei coctasiseT 15%..

3agaya Nel7 Ha He#Tpanuzaluio CMECH YKCYCHOM KHCIOTBI U MYpPaBbHUHOM KHCIIOT
Maccoii10,8T pacxonoBanu THAPOKCHA HaTpus maccoil 8r. OmpeaenuTe Maccy KaKJI0d KUCIOThI B
CMecH.

3agaya Nel8. Ilpu B3aumoneiicTBUM CMecH 3TaHOJIa M MpornaHoja maccou 10,6r ¢
METAJUIMYECKUM HaTpPUEM BBIIEIUIICS BOAOpon 00bEMoM 2,241 Omnpenennte MaccoBYIO OJIO
KaXJI0r0 CIIUpPTa B CMECH.

3agauyaNel9. B kauecTBe aHTHU(PHU30B B OXJIATUTEIBHBIX CHCTEMaX JBUTATEICH UCTIONB3YIOT
OJUH M3 MHOIOATOMHBIX CIHMPTOB. MaccoBas 10 3JIEMEHTOB B CIIMPTE COCTABIAET: YIVIEpOIa
38,75%, Bogopona 9,68, kucnopona 51,51%. IlnotHOCTs MapoB BelecTBa 1Mo BOAOPOAY paBHa 31.
BeiBenure hopmyny BeriecTsa.

3agaua 20. /{11 yHUYTOXKEHHUSI MEKPOOOB M OaKTEpUi MOXKHO MCIOJIB30BaTh TUOKCHU] CEPHI,
€ro TaK)Ke MPUMEHSIOT B KAYECTBE KOHCEPBUPYIOLLETO CPEICTBA MPU CYIIKE YEPHOCINBA U JPYTUX
GpyKTOB.

3aganue: Berancnure, kakoit 00beM 3aiiMyT 1, 5 MOJIb THOKCHAA CEPHI (H. Y. ).

3agaua 21. B mponutioM ObUTH YacTBIMU CIy4aW OTPABJICHUS JIIONEH B YTOJNBHBIX MIAXTaX
yrapubiM rasom. Ilockonbky okcupa ymepona(ll) He umeer 3amaxa, TO ONACHOCTh MOJACTyHasa
He3zaMmeTHoO. [IlaxTepsl, cryckasch B maxThl, Opayin ¢ co00H B KauyecTBE CBOEOOPA3HOI0 MHAMKATOPA
KaHapelKy B KJIeTKe: KaHapeiKu najatoT B 0OMOPOK OT MpUCYTCTBUS B Bo3ayxe cienoB CO.

3apanue: Berunciure, kakoit 06veM (H. y. ) 3aiimyt 0, 5 moss CO; 56 T CO.

22.3apaua 0e3 pacuéToB.

B nauvane XX crosietust reosoru 3amu@poBbIBaId Ha KapTax MECTa OTKPBITHUS PY/ LIEHHBIX
METAJUIOB IIPU MOMOILM KOOPJMHAT XUMHUECKUX 31eMeHTOB B [lepronnueckoil cucteme. Apabcekoit
¢ poii yka3blBaJIl HOMEP Ieprosia, a pUMCKoil — Homep rpymnmbl. Kpome Toro, B 3anucsx Obuin ene
OykBbI pycckoro andasuta — A nwiu b. Ha ogHoit u3 crapeix kapT Hamu o0o3HadeHus: 4VI b, 4VIII
b2, 61 b, 611 b. Pactmgpyiite 3anucu reonoros.

3agaua23. «CaxapHas kucjaora». B 1779 r. Hemeukuit ceHarop, antekapb 1 XuMuk Morans
Xpuctuan Burned momelcTBOBal M3BECTKOBOM BOJOW HAa COKH INABENs M KHUCIHUIIBI, COIEpIKAIINe
CKHCIMYHYIO KHMCJOTY», U 3aMETHJI, YTO M3 pacTBOpa BhINaAaeT Oenblii ocanok. OJHAKO COCTaB
ocanka BurneOy ycTaHOBUTH He ynajaoch. Uepe3 mATh JieT IMIBEACKUN anTekapb U XMUMHUK Kapn
Bunsrensm Illeene pemmi mocMoTpeTh, YTO MOJIYYMUTCS, €CIM TPOCTHUKOBBINA caxap oOpalboTarh
KOHIIEHTPUPOBAaHHOW a30THOM KuCI0TOW. OH 0OHApYXKWUJI, YTO IPU ITOM BBIJIEISIETCS KPacCHO-OyphIii
ra3 u o0pasyeTr nIpo3pavyHblii pacTBOpP, KOTOPBIN OKpaIIMBaeT CUHUH JJakMyC B KpacHbIi 1BeT. Korna
[Ileene noOaBUi K ’TOMY pacTBOPY M3BECTKOBYIO BOAY, IOTYUHII O€JbIi 0CaJJOK, OYE€Hb MTOX0XKHH 110
CBOWCTBaM Ha 0CaJIoK, BeleeHHbIN Burnebom. Kakoe BemectBo oOHapyxunu Burne6 u [leene?

3anaua24. KAHTHXJI0P»

ITocne orbenuBanus Tpedyercs obs3arenbHas 00padoTKa TKaHU [T yIaJeHUs XJIOpa, MHaue
€€ BOJIOKHA MOTepsAI0T MPOouHOCTh. Kakue BemecTBa MOKHO HCTIONIb30BaTh KaK «aHTUXJIOP»?

3apgaua 25.B peakuuio, TepMOXUMHUYECKOE ypaBHEHHE KOTopoit S + O2 = SOz + 297 x/Ix,
BCcTynmiIa cepa Maccoit 1 . KonnuecTBo TemioTsl, BbIIEIUBIIEECS IPUA 3TOM, PAaBHO:

A) 9,28 xJIx; b) 74,25 xJIx; B) 29,7 xJIx.

3apaua 26.YkaxuTe coiib, BOIHBIN PAaCTBOP KOTOPOH MMEET IIEIOUYHYIO CPEy:

A) cynbdar xanusi; b) xnopua amromunus; B) kapOoHar Kamusl.



3agauya 27.0npenenure Ha3BaHHUE BELIECTBA, [NIABHAs LIENIb KOTOPOTO COCTOMT M3 YETBIPEX
aTOMOB YIVIEPOJa, CONEPKUT KapOOKCUIIbHYIO TPYIILY U OAHY ABOWHYIO CBSI3b, & TAKXKE PaHKaJIbI
METHI U ATUI:

A) 3-metni-3-3TUn0yTeH-3-0Bask KUCIIOTA;

b) 3-metun-2-3tunbyreH-3-oBasi KHCIIOTA,

B) 2-meTtun-3-3trnOyreH-3-0Bast KUCIOT.

3agaya 28. Maruuii xKoquuecTBOM BemiecTBal,5 Mosib CoXIM B kuciopone. Omnpenenute
MaccCy MOJTYyYEHHOTO OKCHIa MarHusl., yKaKUTE THUIl PEaAKIUH.

3agaya 29. Hanumure ypaBHEHUA pEAKUUM MEXAy AIIOMUHUEM U  CIEAYIOUIUMHU
BEIICCTBAMH: a) XJIOPOM; O)KHCIIOPOIOM; B)CEPO(IBYXBAJICHTHA); I')i00M OJHOBAJICHTCH.

3apaua 30. Kakue THUIIBI XUMHUYECKON CBSI3HM CYIIECTBYIOT B CIEIYIOMUX BemecTBax: a)Lil,
N2, BaCl,,CHa.

3agaya 31. Kakoli BBICIIMI OKCHJ M THAPOKCHZI 00pazyeT XUMHYECKHUHU ODIIEMEHT C
nopsAKOBBIM HOMepoM 327 Kakue cBoiicTBa OyayT NPOSBIATH 3TH COSTUHEHNUs?

3agaya 32.C KakUMU U3 TIEPEUUCIICHHBIX HIDKE JJIEMEHTOB TepMaHUN OyaeT HMeETh
HauOOJIbIIIee CXOACTBO, a ¢ KAKMM HauMEHbIIee: KaMUl, radyHU, CBUHEII.

3agauya 33. Cxema peakiuu: CuClx+ KOH — Cu(OH); + KCI, pacctaBsre k03 puiirieHTsI
U YKOKUTE TUI PEaKIUu

3agaua 34. Paccumraiite 00BEM BOIOpONA, U3MEPEHHBIH MPH HOPMAIBHBIX YCIOBUSX,
KOTOPBII MOXKET 00pa30BaThbCs MPU PACTBOPEHHUHU B CONISTHOM kucioTe 10,8T amoMuHMS.

3agaua 35. Ilpu nHarpeBanuu HUTpaTa HaTpus oOpaszoBaics Kuciopox odobéMom 280
Mi(HopMasbHble yeiaoBusl) Kakast Macca conu noasepriiach pas3aoxKeHHI0?

3agauya 36. Kakue u3 mepeuncieHHBIX coieil OyayT moxaBeprarbcsi ruaponusy: a) KBr,
6)KNO3 B)NazS. Hanumure ypaBHeHHUS.

3agaua 37. Cpenu npeanokeHHbIX GOPMYIT BELIECTB, PACIIONIOKEHHBIX B IPOHYMEPOBAHHBIX
sYeiKax, BeIoepute GpopMynbl: A) kucioii conu; b) kucinoraoro okcuaa; B) nerydero BogopoxHoro
COETUHEHHUSI.

i C Z 3
CrO, NaH CrO,Cl,
4 5 6
NH,CI NH, co
K4 8 S
K[AI(OH),] HIO, Ca(H,PO,),

3anaua 38. Cpeau npeasioxkeHHbIX GOpMYI U Ha3BaHH BEIIECTB, PACHONI0KEHHbBIX B
IIPOHYMEPOBAHHBIX AueiiKax, BbIOepUTe (GOpMyTy UM Ha3BaHUE, COOTBETCTBYOLIEE: A)
pacTBOpUMOMY OCHOBaHMI0, b) kucinoii conu, B) HeconeoOpasyromemMy oKkcHy.

33}13'-13 39. CocTaBuThH YpaBHCHHA pCaKI_II/Iﬁ IIpru MOMOIIXU KOTOPBIX MOKHO OCYIICCTBHUTH

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THOPOKCHI 5 6
CH, co
JIHTHNA
7 8 9
Cr(OH), Mg,N, Zn0O

npeppamienns: Ca—CaO—Ca(OH), —Ca(NO3)2

3agauya 40. CocTaBuTh ypaBHEHHUs PEaKIMM IpPHU MOMOIIM KOTOPHIX MOXHO OCYIIECTBUTH

npespatierus: NaO— NaOH —Cu(OH),—Cu(SOa)

3anaua 41. B 1Byx npoOupkax HaxoIsTCs pacTBOPbI THIPOKCUAOB Kaslus U Kaiblus. Hanummre
YpaBHEHHUS peakiui, IpU MOMOIIN KOTOPBIX MOXHO Pa3IMYUTh 3TH PACTBOPBI.




3agaua 42.B 1Byx mnpoOHMpKax HaJMThl pPacTBOPbl CEPHOM KHUCIOTHI M Cylb(ara HaTpus
[Ipennoxure qBa cnocoda mpH MOMOUIN KOTOPBIX MOKHO Pa3IN4UTh 3TH PACTBOPBI.
3anaua 43. [loaGepure K TEKCTY NPABUJIbHBINA TEPMHUH onpeaeTeHUs] OHATHA:
a).- BEIIEeCTBA, OJJUHAKOBHIE 110 COCTABY, HO Pa3HbIE 110 CTPOCHUIO.
0) .- 3TO psIl COETUHEHUH, CXOAHBIX 1O CBOEMY CTPOCHHUIO M XMMHUYECKHM CBOMCTBaM,
KOTOpbIE OTJIMYAIOTCS APYT OT JIpyra 1o COCTaBy MOJIEKY] HA OJHY MJIU HECKOJIbKO TpYIII
CH2.
B) - 3TO U30MEPHI, OTIIMYAIOUINECS MOPSAKOM COSAMHEHUS aTOMOB.
I.. IPEJCTABISAET COOON COBOKYMHOCTh HECUCTEMATUYECKUX UCTOPUUECKU CIIOKHBIIUXCS
HA3BaHUN OPTaHUYECKHUX COCTUHEHHUI.
I)..- 9TO SBJICHHE CYIICCTBOBAHMs BELIECTB, MMEIOIIMX OJMHAKOBBIN Ka4yeCTBEHHBIH U
KOJIMYECTBEHHBII COCTaB, HO Pa3IMUYHOE CTPOCHHE U pa3Hble CBOWCTBA.
3agaua 44. Hanumure cTpyKTypHBbIe GOPMYJIbI COEAUHEHHUH M0 UX HA3BAHUAM:
a) 2,5-TMMeTHIITeKCeH-3;
0) 2-MOHOMETHII-3,5- TUMPONIITHOHAH;
B) 2,5 - TUMETHJI - 3-HUTPOTEKCaH;
r) 2,3-AUXJIOpPreKcaHoBasi KUCIIOTa;
n) 2 - amuHOOyTaH.
3agaua 45. 3anonHuTe TA0JAMILY

N3omepus
H3omepust N3zomepus
Me:xknaccoBas IIOJIOKEHUS .
Bemecrso | ['omonor | yrmepomnoro . (byHKIMOHATBLHON
nu3omepus KpaTHOH
CKeJera IpYIIIbI
CBSI3U
[TenTan
I'excen-2
Bbyranon-1

3anaua 45. Kak paznuuuth KpaxMallbHbIN KilelicTep U mniepuH? Hanummre ypaBHeHUs peakiuii?
3agauya 46. Kak onbITHBIM MYTEM pa3IMUUTh caxapo3y U Iroko3y? Hanummre ypaBHeHUs peakiuil.
3agauya 47. CocTaBUTh YpaBHEHMsI p€aKLIUi TP TOMOIIH KOTOPBIX MOKHO OCYILIECTBUTH
IpEeBpalleHNs: METaH— alleTHIIEH— dTaHallb —3TaHOJI —OpOMAITaH —3TUJIEH —)3TaHOI—
JTaHaJb.

3anaua 48. OcyiiecTBUTH MPEBPAIEHUS: alleTaT Kajlus — 3TaH — X — 3TaHOJ — JIUITUIIOBBIN
a¢up. Hazpars BemectBo X.

3anauad9. Ckopocts xumudeckoii peaxiuu pu 20°C paBHa 1 Mo/ . BelumcianTe ckopocTh 3Toi
peakuuu nipu 60°C, ecru TemmepatypHbIit K03 QUIUEnT paBeH 3.

3agaua 50. Kak Haso U3MEHUTHh KOHIIEHTPAIIMU BEIIECTB, JaBJIEHUE U TEMIIEparypy roMOreHHOM
cucteMbl PCls«» PCI3+Cl2 -129 xJIx.

3agauya 51.Bo MHOrHe coBpeMeHHbIE CTUPAJIbHBIE TOPOILIKH J00aBISIOT O€3BOHBIN Cyab(haT HaTpus
JUISL COXPAaHEHUS CBIIY4YEeCTH 3a CYET KAKOro IpoIecca 3Ta COJb NPEJOTBpAILAET CIEKUBAEMOCTh
MOPOILKOB?

3agaua 52.Yto0bl ceMeHa ¢/X KyJIbTYp XOpOLIO COXPAHSIMCh OHM JIOJKHBI MMETh BJIaKHOCTh HE
6onee 15 %. BricymuTh cemMeHa He BCEraa MpOCTO, TaK KaK HarpeBaHWE MPUBOIUT K MOTEpe
BCXxoxkecTu. [loAaToMy NpPUMEHSIOT XHUMHMYECKYI0 CYIIKY: CMEIIMBAIOT CeMeHa C Oe3BOJHBIM
cynbdaroM HaTpus. DTa COjlb JIETKO 00pa3yeT OueHb MPOYHBIN KPUCTAJIOTHAPAT, MOATOMY IMPH
CMEIIMBAHUH €€ C BJIAKHBIMM CEMEHAaMH OHA OTHUMAaeT OT HUX BOLYy U CBS3bIBaE€T €€ B
kpuctamuoruapar NaxSO410H20. Paccumraiite, CKOTBKO HYXHO cyibdara HaTpus s
BBICYIIMBaHUS 10 KT CEMsIH, UMEIOIINX BIAXKHOCTh 25%, 10 KOHAUIIMOHHON BiaxxHOCTH 15%




