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1. IOACHUTEJIBHASA 3AIIMCKA

1.1 ObaacTh NpMMeHeHHUs! IPOrPaMMbl

Pabouas mnporpamma ydeOHoro mnpeamera OOIL12 «Xumus»

ABIACTCA YaCTbIO

00pa3oBaTelbHON MPOTpaMMbl MOATOTOBKH CIICIUAIMCTOB CPEIHErO 3BEHA, pa3padOTaHHOU B
cootrBercTBUU ¢ PI'OC CIIO no cnenuanbHoctu 43.02.16 Typusm U rocTeIpUUMCTBO.

1.2. MecTo npeaMera B CTPYKTYpe IPOrPaMMBbI IOJATOTOBKH CIIENMAJNCTOB CPeIHero

3BeHA
Vyeonsiii npenmer OOIL12  «Xumus», wuzyyaercs

0a30BOM ypOBHe B

0011e00pa3oBaTeIbHOM IUKIIC y4eOHOTO TIaHa OCHOBHOM MpodeccroHaabHOW 00pa3oBaTeIbHON

nporpaMmsl crienuainbHocTu 43.02.16 Typusm 1 rocTenpuuMCTBO.

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

p€ain30BaH IMOoAX0A Ha OCHOBE BbIACICHUS IIPUKIIAAHOTO MOAYJIIA «HCCJ’ICI{OB&HI/IG 1 XUMHYECKHI

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

NPUMEHEHHUS XUMHYECKMX 3HAHWW, yMEHUW, HABBIKOB B Oyaymied mnpodeccuoHaNbHOMI

JACATCIIBHOCTHU 06y11a101111/1xcsl. ConepxcaHI/Ie JaHHOTO MOAYJIA OHpCACJICHO C  YYCTOM

CHEUAIbHOCTH O0Y4arOIIHXCSL.
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 pesyasrare wusydeHums TpeaMeTa 'y 0OyYarouuxcs JODKHBI OBITH  CHOPMHUPOBAHBI
JMYHOCTHBIE, METANIPEMETHBIE U IPEIMETHBIC PE3YJIbTATHI.
JInuHOCTHBIE pe3y/IbTaThl
JInyHOCTHBIE  PE3YJAbTAaThl  OCBOCHHMS ~ OCHOBHOH  00pa3oBaTelbHOW  MPOrpamMMbl
o0y4arolUMMHCA OTPa)XatoT TOTOBHOCTb M CHOCOOHOCTb OOyYarOLIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPCHHEW MO3UIUEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIUH,
HO3UTHUBHBIX BHYTPEHHUX YOSKJEHUH, COOTBETCTBYIOIIUX TPAAULIMOHHBIM LIEHHOCTAM POCCUHCKOTIO
o0u1ecTBa, pacIIMpEHUE XKU3HEHHOTO OIBbITa U OIbITa JEATEIBHOCTU B IIPOLIECCE peaau3aluu
OCHOBHBIX HAaIIPABJICHUI BOCIIUTATEIIBHOMN IEATENbHOCTH, B TOM YUCIIE B YACTH:
IrPaKIAHCKOT0 BOCIIUTAHUS:
— c(opMUPOBAHHOCTb I'PaXIAHCKOH MO3ULMKU 00y4aroLerocs Kak akTUBHOI'O U OTBETCTBEHHOIO
YjieHa POCCUICKOTO 00IIIeCTBa;
— OCO3HAaHHE CBOMX KOHCTUTYI[MOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHHE 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, IPOLLIOE U HACTOALLEE MHOIOHAILIMOHAIBLHOTO Haponaa Poccuy;
— IICHHOCTHOE OTHOILIEHHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY M MPUPOAHOMY
HacJIEIUI0, MaMATHHUKAM, TpaguuusM HaponoB Poccum, nocrmwxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
AYXOBHO-HPABCTBEHHOI'0 BOCIHHUTAHHUA:
— OCO3HaHHE TYXOBHBIX LIEHHOCTEW POCCUICKOTO HApPOJa;
— c(OopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOI0 ITOBE/ICHHUS;
— CHOCOOHOCTb OLIEHMBATh CUTYAlUI0 U IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYAICH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
— OCO3HaHME JINYHOTO BKJIaZ[a B TOCTPOEHUE YCTOMUMBOTO OyIyIIero;
ICTETHYECKOr0 BOCIIUTAHUS:
— JCTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUAsi 3CTETUKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOpYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOIIECHUH;
— TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJaX UCKYCCTBA, CTPEMJIEHHE MPOSIBIIATH KadyeCcTBa
TBOPYECKOM JINYHOCTH;
(pu3MYecKOro BOCIIMTAHNS:
— c(opMUPOBaHHOCTH 3/I0POBOTO U O€30MacCHOro 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO;
TPYI0BOI0 BOCIIUTAHHUSA:
— TOTOBHOCTb K TPYNy, 0CO3HAHUE LIEHHOCTH MAacTepCTBa, TPyA0Jt00ue;
— TOTOBHOCTb K aKTMBHOH JIEATENBHOCTU TEXHOJIOTUYECKON U COLMAIBHOW HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUILIMHMPOBATh, IUIAHUPOBAaTb M  CAMOCTOSTEIBHO  BBIMOJHATH  TaKyHO
JESATEIIBHOCTD;
— HMHTEepec K pa3IuyHbIM cepam mnpodeccuoHaNnbHON NEeATEIbHOCTH, YMEHHE COBEpUIaTh
OCO3HaHHBIN BBIOOD Oyayliel mpodeccun U pealn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHbI;
— TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUI0 U CaMOOOpa30BaHUIO HAa MPOTSHKEHUU BCEH
KU3HU;
IKO0JIOTMYeCKOIr0 BOCIIMTAHUS:
— c(OpPMUPOBAHHOCTH JKOJIOTMYECKOM  KYIbTYphl, ITOHMMAaHHE BIMUAHUS  COLMAJIBHO-
SKOHOMHYECKHX IMPOLECCOB HAa COCTOSHHWE NPUPOJHOW M COLMAIBHOW CpEeIbl, OCO3HAHHE
[7100aJIbHOTO XapaKkTepa 3KOJIOTHUYECKUX MPOoOIIeM;
— AKTHBHOE HENPHUATHE JEHCTBHM, IPUHOCAIIUX BPEI OKPYXKarOLIEH Cpele;
— yMeHue IIPOrHO3MPOBATh HeOIaronpusTHbIC 9KOJIOTHYECKHE MIOCJIEJICTBUS
MIPEANPUHAMAEMBIX JIEUCTBUH, IPEIOTBPAILATH UX;



— OCO3HAaHHE IIEHHOCTU HAayYHOW JESATENIbHOCTH, FOTOBHOCTH OCYILECTBIATH IPOEKTHYIO U

UCCIIEI0BATENIbCKYIO JIETEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

YuureiBas crenupuky npeamera QOII 12 Xumus, TUYHOCTHBIE PE3YIBTaThl B IPOTPaMMe

KOHKPETU3UPOBaHBI KaK:

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

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

JIP03-ciocOOHOCTh  MCTIONB30BaTh JIOCTHMIKEHUS COBPEMEHHOMW XHWMHYECKOW HAayKu W
XUMHUYECKUX TEXHOJOTMM JUIi TOBBIIMIEHUS COOCTBEHHOTO HHTEUICKTYaJIbHOTO DPAa3BUTHA B
BbIOpPaHHON PO(ECCUOHAIBHON JESITENbHOCTH;

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

JIP0S-chopMrUpOBaHHOCTh 3KOJIOTUYECKOM KYJIBTYpbl, IOHMMAaHUE BIUSHUS COLMAIbHO-
SKOHOMUYECKHX MPOLECCOB HAa COCTOSHUE NPUPOIHOM M COLMAIBHOM Cpedbl, OCO3HAHHE
m100abHOTO XapaKTepa IKOJOTUYECKUX MPoOeMm;

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

JIP07-coBeplieHCTBOBaHUE A3bIKOBON M UNTATENLCKOM KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIIOAbMHU U MIO3HAHUS MUDA;

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

Hns hopmuposanus nuunocmuvix pesyibmamos y ooyyarowuxcs opmupyromes Y VJI:

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

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

— COBEpILIEHCTBOBATbh UMEIOIINECS 3HAHNUS;

— JKEJaHHE 0CO3HABaTh CBOM TPYAHOCTU U CTPEMUTHCS K UX MTPEOJOIECHHUIO;

— 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;

— TPOSIBJIECHUE SMIATHH, KaK OCO3HAHHOTO MOHUMAHUS YYBCTB JPYTUX JIIOACH U CONMEpeKUBAHUS
UM, BBIPQ)XXAIOIIMXCS B TOCTYIKAX, HAIIPaBJIEHHBIX Ha MOMOIIb U 00ecrneyeHne 0aronoayyusi.

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

— 3HaTh OCHOBBI SKOJOTMYECKOH KyIbTYphl: IPUHATHE HEHHOCTH MPUPOAHOTO MHpPA, TOTOBHOCTh
CJIEZIOBATh B CBOEH JEATEIBHOCTH HOPMaM MPUPOAOOXPAHHOTO, HEPACTOUUTEIBHOTO, 310POBbE
cOeperaroiero noBeaeHMs;

— yCTaHOBKa Ha 3JIOPOBBIN 00pa3 KU3HHU.

Dopmuposanue YV npogooumcs npu nomowju peuieHus: Credyiouux munogulx 3a0au.:

—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 JIOTHYEeCKHe 1efiCTBHA:



—CaMOCTOATENbHO (OPMYIUPOBATh U AKTyaIM3UpPOBaTh MpoOJIeMy, paccMaTpuBarh €
BCECTOPOHHE;
—yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK MJIM OCHOBAHMSA [ CPABHEHUS, KIaCCU(PUKAIINN U
0000111eHM;
—ONPEIEIIATh LEIH JeATEIbHOCTH, 33/1aBaTh IapaMeTpbl U KPUTEPUH UX JOCTUKECHMUS,
—BBISABIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBACMBIX SIBJIICHUSX;
—BHOCUTb KOPPEKTHUBBI B JESATEIIBHOCTb, OLICHMBATh COOTBETCTBUE pE3YJIBTATOB LIEJSM,
OLICHUBATh PUCKH ITOCIIEACTBUH IEATEIbHOCTH;
—pa3BUBATh KPEAaTHBHOE MBILUIEHUE IPU PEILICHUH )KU3HEHHBIX ITPOOIIEM;
0a30BLIe HCCJIe0BaTeILCKUE NeliCTBHA:
—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 [0 IIOJYYEHHMIO HOBOI'O 3HAHMS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX Y4YeOHBIX CHUTyalMsX, B TOM 4YHCIE NpU
CO3/1aHUHU yYEOHBIX U COLIMATIBHBIX MPOEKTOB;
—(dopMupoBaHHE HAy4yHOTO THIIA MBIIUICHUS, BJIaJCHUE HAYYHOH TEPMHUHOJIOTHEH,
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;
—OCYILLIECTBIIATH LIE€JICHANPABICHHbII OUCK IEpPEeHOCa CPEACTB U CHOCOOOB JEHCTBUS 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 OPUTrMHAJIBHBIE ITOIXO/bI U PEIICHHUS;
padora ¢ uHdopmanueii:
—BJIaJIeTh HABBIKAMHM MOJTy4YeHHs MHPOPMAIIMH U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYUIECTBIIATH IMOUCK, aHAIN3, CUCTEMaTH3aMI0 U UHTEPIPETANI0 HH(OPMAIIUU PA3ITUYHBIX
BUJIOB U (pOPM IpEACTaBICHUS;
—HCII0JIb30BaTh CPEJICTBA NH(DOPMALIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH B pEIICHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 C COOIIO/IeHHEM TpeOOoBaHUN
HPrOHOMMKH, TEXHUKH 0€30I1aCHOCTHU, TUTHEHBI, pECypCOCOepEeKEHNs, IPABOBBIX U 3TUYECKUX
HOPM, HOPM MH(OPMALIMOHHOM 6€30M1acHOCTH;
Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM 1eHCTBUSIMU:
o0menue:
—pacrno3HaBaTh HeBepOaJIbHbIE CPE/ICTBA OOIEHUS, TOHUMAaTh 3HaYE€HHE COLIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYallUil U CMT4aTh KOH(IUKTHI;
—BJIaJIETh Pa3IUYHBIMH CIIOCOOaMU OOIIEHUS U B3aUMOJICUCTBUS;
—pa3BEPHYTO U JOTMYHO U3J1ararb CBOIO TOUKY 3PEHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX CPEJNICTB;
COBMECTHAS 1eATEJIbHOCTh:
—IOHMMATh U MCIIOJIb30BATh MPEUMYILECTBA KOMAHAHON U MHIMBUAYaJIbHON paOOTHI;
—BBIOMpATh TEMaTHKy M METOJIOM COBMECTHBIX IEHCTBHI ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEW Ka)KJ0T0 4jeHa KOJIJIEKTUBA;
—IMPUHUMATh 1IN COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPJIMHUPOBATH JIEHCTBUS
1o €€ NOCTHKCHHUIO: COCTaBIATH IIIAH JCWCTBUHM, PaCIpEenciaTh PO C YYETOM MHEHUU
YYaCTHUKOB, 00CYKIaTh pe3ylbTaTbl COBMECTHOM paboThI;
—OIIEHUBAaTh Ka4eCTBO CBOET0 BKJaJa M KAXI0T0 YYaCTHUKA KOMaH/Ibl B OOIIMKA pe3yabTar Mo
pa3paboTaHHBIM KPUTEPUSIM;



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

MPAKTUYECKON 3HAUUMOCTH;

—OCYILECTBIIATH NO3UTUBHOE CTPATErMUYECKOE [TOBEICHUE B Pa3IMUHbBIX CUTYaALUSX, IPOSIBIIATD

TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryJIsTUBHBIMH AeHCTBUSIMU:
CaMOOPIaHM3AIUA:

—CaMOCTOATEIILHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIIHOCTD, BBISABISATH MPOOIEMBI,

CTaBUTh M (OPMYIUPOBATh COOCTBEHHbIE 3a7a4d B 0Opa30BaTENbHOW JEATENBHOCTH U

YKU3HEHHBIX CUTYaLMsIX;

—JlaBaThb OLICHKY HOBBIM CHUTYallUsIM;

—pacumpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEIIOYTECHHH;

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

3HAaHUH, TOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTEeNIbHBIN U KYJIBTYPHBIH YPOBECHbD;
CAMOKOHTPOJIb:

—JlaBaTb OLICHKY HOBBIM CHUTYalUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHHUBATh

COOTBETCTBHUE PE3Y/IbTATOB LIEISM;

—BJIaJIETh HaBbIKAMM IIO3HABAaTEIbHOU pe(IeKCUN KaK OCO3HAHMSI COBEpIIAEMbIX AEHCTBUM U

MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHMI;

—YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 UX CHIXKEHUIO;
IMOIHOHAJIBHBIN HHTEJVICKT, IPEANoJIaralmmui ¢c(opMHPOBAHHOCTD !

—CaMOCO3HAHMsI, BKIIFOYAIOLIETO CHOCOOHOCTh IMOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE,

BUJICTh HAlpaBJICHUS Pa3BUTHS COOCTBEHHON 3MOLIMOHAIBHON Cdephl, ObITh YBEpPEHHBIM B

cebe;

—CaMOpETYIIMPOBAHMSI, BKJIIOYAOLIETO CAMOKOHTPOJIb, YMEHHE NIPUHUMATh OTBETCTBEHHOCTH

3a CBOE IMOBEIEHHE, CIIOCOOHOCTh AaJaNnTUPOBAThCS K HOMOIUOHAIBHBIM H3MEHECHUSM H

HPOSIBIIATH TUOKOCTb, OBITh OTKPBITBIM HOBOMY;

—BHYTPEHHEW MOTHUBAllMU, BKIIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHUIO LENM U YCIHEXY,

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

—OHMIIaTHH, BKIIOYAIONICH CHOCOOHOCTh IOHMMATh SMOLMOHAJIBHOE COCTOSHUE JPYTUX,

YYUTBIBAaTh €r0 MpPHU OCYIIECTBICHUMH KOMMYHHKAILMU, CIIOCOOHOCTh K COYYBCTBUIO U

COTEepEeKUBAHUIO;

NPHUHATHE ce0sl U APYTUX JIIOAei:

—IMpUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

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

—IpU3HAaBaTh CBOE MPaBO U MPaBO JIPYIUX JIOJAEH Ha OMINOKY;

—pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3HIIMHU IPYTOro YeJIOBeKa.

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

MPO1-ymenue caMoCTOATENbHO  (OPMYIMpPOBaTH M aKTyaJIM3UpOBaTb  MpodiIemy,
paccMarpuBarh €€ BCECTOPOHHE, ONPENENISTh LEIH JEATEIbHOCTH, 3a/1aBaTh IApaMETPbI U KPUTEPUU
UX JIOCTH)KEHUS, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTh, OLIEHUBAaThb COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH NOCIIEICTBUMN NEATEIbHOCTH;

MPO02-BnaieTb HaBBIKAMH  Y4EOHO-MCCIIEIOBATEIBCKOM W TPOEKTHOM JEeATEIHHOCTH,
HaBBIKaMU pa3peleHus mpooiem;

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

MP04-BnaseTs BUgaMu AEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpETaluH,
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
KU3HEESATeIbHOCTH; MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;



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

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

MPO08-pnaseTs HaBbIKAMU MOJIydyeHHs] HHQOpPMAIMM U3 MCTOYHUKOB DAa3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISATh MMOUCK, aHAJIHM3, CHCTEMATH3AIMI0 U UHTEPIPETAIHIO HHPOPMAIIH
pas3InYHbIX BUAOB U (POPM IpEACTaBICHUS.

MP09-BnasieTs pa3aMuHBIMU CIIOCOOAMH OOLICHUS U B3aUMOJACHCTBHS, apryMEHTHPOBAHHO
BECTH JMAJIOT, YMETh CMAryarh KOHQUIMKTHBIE CUTYallMH, Pa3BEPHYTO M JOIMYHO HM3J1araTth CBOIO
TOYKY 3pEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MP10-nioHMMAaTh U UCTIONB30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUIyaJIbHON PabOTHI;

MP11-BpIONpaTh TEMAaTUKy ¥ METO/bI COBMECTHBIX JICHCTBUI C y4&TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEM KaXJOI0 WICHAa KOJUICKTHBA, IPUHUMArTh LEIM COBMECTHOM JEATEIbHOCTH,
OPraHU30BbIBATh U KOOPAWHUPOBATH JEUCTBUA MO €€ ITOCTHKEHUIO: COCTABIIATH IUIAH JCUCTBUU,
pacIpenensaTh poju ¢ y4éTOM MHEHHH y4aCTHUKOB, 0OCYXJ1aTh PE3yJIbTaTbl COBMECTHOM pabOThI;

MP12-o1eHMBaTh KaU€CTBO CBOETO BKJIA/1a U KAXJA0TO YHYaCTHUKA KOMAH/Ibl B OOIIUIA pe3yJIbTaT
0 pa3pabOTaHHBIM KPUTEPUSM, OCYLIECTBIATh IIO3UTHBHOE CTPATerMYecKoe IIOBEIEHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, OBITH HHUIIMATHBHBIM.

MP13-caMoCTOATENBHO OCYIIECTBIATH IO3HABATEIbHYIO JESATEIbHOCTD, BBISIBIATH 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 MPEANOUTEHUN;

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 KOPPEKTHBBI B JESATECIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YIBTATOB LIEIISIM.

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

MP17-criocoGHOCTh MOHMMAaTh 3MOLMOHAJIBHOE COCTOSHUE IPYTHX, YYUThIBaThb €ro Ipu
OCYIIECTBJIIEHUN KOMMYHHKAIIMH, CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

—MP18 — cnocobHOCTh mpUHUMATH ce0sl, TOHUMAas CBOM HEAOCTAaTKM M JOCTOMHCTBA, MPUHUMATh
MOTHBBI U apryMEHTBI JPYTUX JIOEH MPH aHaJINW3€ Pe3yJabTaroB AESTeNbHOCTH, MPU3HABATh CBOE
IpaBoO M MpaBO JAPYIUX JtOoAeH Ha OMMOKHM, pa3BUBaTh CHOCOOHOCTb NMOHMMAaThb MUpP C MO3HMLUHU
JPYroro 4eyoBeka.

Hna popmuposanus smux pezyromamos y ooyuarowuxcs popmupyromes YVII:
PerynsatusHbie

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

pe3yabTar), aHaIM3UPOBaTh YCIOBUS U Pa3IUYHbIe 3P(EKTUBHBIE YTH UX J0CTUKECHUS;

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

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

COOTBETCTBHE 3aIJIAHUPOBAHHOMY Pe3y/bTaTy U IUIaHy; BHOCUTh HEOOXOAUMBbIE KOPPEKTHUBBI;

—CIIOCOOHOCTh OCO3HaBaTh U OLIEHHWBAaTh COAEpPKAHME U PE3yIbTaTbl BBIIOJHEHUS

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

pe3yabTataMu U crocobamMH JOCTHKEHHs JPYTUX; aHaJIU3UpOBaTh IOJNYYEHHBIM OMNBIT U

IUTAHUPOBATh MEPCIIEKTUBBI €r0 UCIIOIb30BaHUS B OyAyIeM Y4eOHOM MpoLecce U BHEYPOUHOU

JeSITeIbHOCTH.

ITo3HaBarenbHbIE
- aHAJIM3UPOBaTh, CPaBHUBATh, KJIACCUPUIUPOBATh U 0000IIaTh (PaKThl U SBICHHUSL.
BbIABIATE NPUYMHBI U CIEACTBUS IPOCTHIX ABJICHUI;
- OCYUIIECTBIIATH CPAaBHEHHE, CEPHAILINIO U KIACCU(PHUKALIUIO, CAMOCTOSITENILHO BBIOUpPAst
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.);
- BBIUUTHIBATH BCE YPOBHU TEKCTOBOM MH(OpMAIINK;
- 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 PEIICHUS U IPaMOTHO OTCTAauBaTh CBOIO TOUKY 3PEHUS; IPaBUIILHO

dbopMynUpOBaTh U CTABUTH BOMPOCHI; YETKO U MOJIHO BBIPAXKaTh MBICIIH;

—CIIOCOOHOCTb KOHTPOJMPOBATh CBOE IIOBEAECHHWE W IOBEIACHHE MAPTHEPOB B TPYIIIE;

COTPYIHUYAThH C OAHOTPYNITHUKAMH U MIEIaroroMm.

—CHOCOOHOCTh BOCHPUHUMATh MH(OpPMAIMIO B Pa3IMYHBIX PENPE3CHTATUBHBIX CHUCTEMAaX,

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 MOUCKOBOTO YTEHHUS.
Dopmuposanue VVI] nposooumcs npu nomowu pewieHus ciedyroumux munossix 3a0a4 no pasoenam.

—OCHOBBI CTPOCHUSI BEIIECTBA;

—XUMHYECKHUE peaKLnu;

—CTPOEHUE U CBOWCTBA HEOPTAHUYECKUX BEILIECTB;

—CTPOEHHUE U CBOWCTBA OPraHMUYECKUX BEIIECTB;

—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.

Tum 1. Beruncnenue no XumMuueckum popmynam.

Tun 2. 3agaun Ha pacTBOPHI.

Tumn 3. Pemenue 3a1a4 mo XuMu4eckuM GopMymnam.

Tun 4. 3agaun Ha BeIBeIeHHE (POPMYIIBI BEIIECTBA.

Tun 5. KoMOuHMpOBaHHBIE 3aa4H.

Tun 6. 3aga4n Ha KHHETUYECKHE 3aKOHOMEPHOCTH.

DKCHepUMEHTAIbHBIE 33J]aUul — 3TO  3aJaHUs MPAKTHUYECKOTO XapakTepa, OTBEThl 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) 3a1a4l  Ha MOJIy4YeHHE BEIIECTB; B) 3a/laul Ha IPOBEJCHHE XapaKTEePHbBIX
peaxiuii; T) 3aja4u Ha pacrio3HaBaHKE BEIIECTB; /) 3a]]a4i Ha KOHCTPYHPOBAaHKE MIPHUOOPOB.
IIpenmeTHbIe pe3yabTaThl

ITo yueOnomy npeamery OOIL 12 Xumua (6a306viii ypoeenv) TpeOOBaHUS K MPEAMETHBIM
pe3yabTaTtaM OCBOEHHUs 0a30BOro Kypca HH()OPMATHKU JOJKHBI OTPaXarh:

ITP601-chopmMupoBaHHOCTH MPEICTABICHUN: 0 XUMHYECKON COCTAaBJISIOLIEH
€CTeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUH SIBJICHUH TTPUPOBI, B HOPMUPOBAHUH
MBIIUICHUS U KYJIBTYPBI THUYHOCTH, €€ ()YHKIIMOHATLHOW IPaMOTHOCTH, HEOOXOAMMOM JJIsI 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, 3JIEKTpOHHAas 00o0JiouKa aroma, s-, P-, -O-3JIeKTpoHHBIC
opOUTaIM aTOMOB, HOH, MOJIEKYIa, BaJ€HTHOCTh, 3JEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIIEHUS,
XUMHUYECKass CBsI3b, MOJb, MOJSpHas Macca, MOJSPHBIH OO0BbEM, VYINIEPOAHBINA  CKEJNeT,



(byHKIIMOHANBHAS TPYNIA, PaguKall, ©30MEpHUs, TOMOJOTHUECKUHN Psifl, TOMOJIOTH, YIJIEBOJIOPOIbI,
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, HEAIEKTPOIUTHI,
IEKTOPOJIMTUYECKAS AUCCOLUALINS, OKHCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW peakluu
XUMHYECKOE PABHOBECUE), TEOPUU U 3aKOHBI(TEOPUS XUMHUYECKOTO CTPOECHUS OpraHMYECKHX
BemecTB A, M, bytiepoBa, Teopus 3IEKTPOJIMTHYECKON JrUCcCoUMaluu, nepuogudeckuit 3akon .M.
MenpeneeB, 3aKOH COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH,
(akTONIOrNYecKre CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJY4YEHHs U O€30IaCHOM HCIOJIb30BAaHUU
BOXHEHMIINX HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB B OBITY U IMPAKTUUYECKOH NEATENbHOCTU
YEJI0BEKA;

ITP003-ymMeHue BBIABIATh XapaKTEpHbIE NPU3HAKM WU B3aWMOCBS3b W3YUEHHBIX IMOHSATHUH,
IIPUMEHATh COOTBETCTBYIOIME TOHATUSA IIPU OMMCAHUM CTPOCHUS U CBOWCTB HEOPraHMYECKHUX U
OpraHMYECKMX BEUIECTB M MX IPEBPAIICHUN; BBIABIATH B3aUMOCBS3b XUMHUYECKHX 3HAHUHA C
HNOHATHAMM U IPEICTABICHUAMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

ITP604-ymeHue MCIONb30BaTh HAUMEHOBAHUS XMMHUYECKUX COEIUHEHHI MEXITyHapOIHOTO
COI03a TEOPETUYECKOW M MPUKIAJZHOM XUMHM U TPUBHAJIBHBIE HAa3BaHUsA Ba)KHEHUIINX
BELIECTB(3TUJIEH, alleTHIIEH, NIMLEPUH, (eHO, (hopMabAeru, yKCycHasi KUI0Ta, [NIMIUH, yrapHbII
ras, ylIeKMcibli ra3, aMMHaK, Tal€HHas U3BECTh, HEralEHHas U3BECTb, IUThEBAs CoJa U JPYrux),
COCTaBJISATH (POPMYIIBI HEOTAHUYECKUX M OPTaHUYECKUX BEUIECTB, YPABHEHUS XUMUYECKHUX PEAKIIHHA,
OOBSICHAT UX CMBICH; IOATBEPXKIATh XapaKTEpHbIE XMMHYECKHE CBOMICTBA BELIECTB
COOTBETCTBYIOLUIMMH 3KCIIEPUMEHTAMHU U 3aIIUCAMU YPaBHEHUI peaKIInii;

ITP00S-ymeHne ycTaHaBiauBaTb IMPUHAUIEKHOCTh  WM3YYCHHBIX  HEOPraHUYECKUX U
OpraHMYECKHUX BEILECTB K ONpeAeaEHHBIM KilaccaM M IpyllaM COEIMHEHUN XapaKTepu30BaTh MX
COCTaB U BaKHEHIIME CBOWCTBA; ONpPENENATh BUJbl XUMHUECKUX CBs3€H (KOBaJeHTHas, MOHHas,
MeTaJJINYeCKasi, BOJAOPOAHAs)), TUIbl KPUCTAUNIMYECKUX PEIIETOK BEILECTB; KiacCU(ULUPOBATH
XUMHUYECKHUE PEaKILIH;

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 (DPU3MUECKUX BETMUMH XapaKTePU3YIOLUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00bEMa(HOpPMAJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIECTBA; HCIIOIb30BATh
CHUCTEMHbBIE XMMHYECKHE 3HAHUS JUISl IIPUHATUS PEIIECHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;

I1P608-ymeHnue I1uIaHUpOBaTh W BBINOJHATH XHUMHMYECKUH HKCIIEPUMEHT (TpeBpalleHus
OpraHMYECKMX BEIIECTB IPU HATPEBAHUM, INOITYYEHHME OTHJIEHA M H3Y4YEHHE €ro CBOMCTB,
KAQueCTBEHHbIE PEaKIMM Ha ajbJerujbl, Kpaxmall, YKCYCHYIO KUCIIOTY; JeHaTypauus OelKoB NpHU
HarpeBaHUM, LIBETHbIE PEaKIUU OEJIKOB; MPOBOAUTH PEAaKLMM MOHHOTO OOMEHa, ONpeNesaTh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE pEaKIMK Ha CylIb(ar-, KapOOHaT- U XJIOPHI-aHUOHBI, HA KAaTHOH
aMMOHMSI; pelIaTh AIKCHEpUMEHTalbHble 3a7auyud 1o TemMam «Metamney U « Hemeramns») B
COOTBETCTBHH C IPaBUJIAMHU TEXHUKHU 0€30I1aCHOCTH NP OOPAIIEHUH , BEILIECTBAMU U 1a00paTOpHBIM
o0opyaOBaHUEM; MPEICTaBIATh pPE3YJAbTaTbl XHMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu
YpaBHEHMI COOTBETCTBYIOLIMX peakUuil 1 (JOpMyIUpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YNIbTaTOB;

ITP609-ymeHnne aHanu3MpoOBaTh XHWMUYECKYI0 HHGOpMAIMIO, TOJy4aeMyl W3 PpPa3HbIX
HCTOYHHUKOB (CPEeJICTB MAacCOBOM nH(popMaLuu, ceTb IHTepHET U apyrue);

ITP610-ymenue cobmronaTh MpaBuiia KOJIOTMUECKH 1e1eco00pa3Horo MoBeAEHUS B OBITY U
TPYIOBOU JI€ATENBHOCTHU B IIENIAX COXPAHEHUsSI CBOETO 3[I0POBBS U OKPYXKAIOIIEH CPEbl; YIUTHIBATh
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 SIBICHUH JUIs1 00yJaromuXcsi C OrpaHUYEHHBIMA BO3MOXKHOCTSIMHU 37I0POBBSI;



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



3 TEMATUYECKOE IIVTAHUPOBAHUE U COAEP)KAHMUE YYEBHOI'O ITPEJIMETA

Konbl
HaumeHoBaHue pa3nenoB 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- 311eMeHThI). BasieHTHBIE 2JIeKTPOHBI. BaqeHTHOCTD. [1P602

DNeKTpoHHAas NPUPOa XUMHUYECKOM CBSI3U. OJNEKTPOOTPHULATENbHOCTh. Bujbl I1P609

XUMUYECKON CBsI3M (KOBaJCHTHAs CBs3b, €€ pa3sHOBUAHOCTH M MEXaHU3MBI

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

CBSI3b, BOJOPOJHAS) U cIOCOOBI €€ 00pa30BaHuUs.

JdemoncTpanuu. Mojenn aroMOB XUMHUYECKHX 3JIEMEHTOB. Mojaenu MOJeKy

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

opbutaneit paznuuHoil ¢popmbl. Mojenu 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 XMMHUM W TPUBUAIBHBIX Ha3BaHUU 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

XUMUYECKUX DJJIEMEHTOB M NEPUOAUYECKUM H3MEHEHUEM CBOWCTB XUMHUYECKHX

JJIEMEHTOB W WX COCIWHEHUHW B COOTBETCTBUM C IMOJOXKeHHEM llepumonnueckoit

CUCTEMBI.
Tema 1.2. Ilepunognueckuii | Conep:kanue yueOHOro MaTepuaJia 4
3akoH u Ttabmuua Jl. W. | JlekumsaNe2.Ilepuonndeckas cuctema XuMuueckux snemMentoB JI.M. Menjeneesa. 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 COOTBETCTBUM C IMOJOKEHHEM XHMHYECKOTo AemeHTa B [lepunonnueckoit MPO06

cucreme. MUpOBO33peHUECKOE U HayuHOe 3HaueHue llepmonnueckoro 3akona /I. U. MP11




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

HMemoncTpauuu. Pazmuunbie ¢opmbr  [lepuomnueckoit cHCTEMBl XUMHYECKHX
anemenToB JI.1. MenneneeBa. OOpa3iibl IPOCTHIX BEIIESCTB OKCHIIOB M THIPOKCH]IOB
anemenToB III nepuona.

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

IIpakTnyeckoe 3ansaTHeNe2. PerieHue NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN 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. Menjeneena.

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,
pasjoXeHMsl, 3aMellleHus, OOMEHa, B T. Y.  peakUUil TOpeHus, OKHUCIIECHHUS-
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 IIEPMaHIaHATa KaJlus B pa3IMUHbIX
cpenax.

Jleknus Ne5. KomnyecTBeHHBIE OTHOIIEHHS B XUMHHU. OCHOBHBIE KOJUYECTBEHHbBIE
3aKOHBI B XMMUHU U PACYETHI 10 YPABHEHUAM XMMHUUECKUX peakui. Moib Kak euHuLIa
KOJINUECTBa BellecTBa. MolisipHas Macca. 3aKOHBI COXPAHEHHUS MAacChl U JHEPTUH.
3akoH ABoraapo. Monsipablit 00b€M ra3oB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

IIpakTuyeckoe 3anaTHeNe 3. «TUNbl XUMUYECKUX peakumi». MccnenoBanue THIIOB
(Mo cocTraBy M KOJIMYECTBY MCXOJHBIX M OOpA3yIONIUXCS BEIIECTB) M IMPHU3HAKOB
XUMHUYECKNX peakunid.PacyéTel 10  ypaBHEHMSIM XHMMHMYECKHMX peaknuil ¢
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 COKPAaLIEHHBIX HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIUH. 2 MP02
3a/laHusl Ha COCTABJICHUE 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 rugponusa. IlpoBeneHue peaxiuii MOHHOTO
oOMeHa, OmpeIeNiCHHe CPeibl BOIHBIX PAaCTBOPOB. 3a/llaHUs Ha COCTABJIIEHHUE MOHHBIX
peakuuii. MccienoBaHue cpelapl pacTBOPOB COjel, OOpa3oBaHHBIX CHUJIBHBIMH U 2
ca0bIMH TIPOTOJIMTAMH, M UX PEAKLIUH C pacTBOpaMHu MIENOYM W KapOoHaTa HaTpUs.
Cocrapnenue peakuuii ruponusa coseil. [Ipaktuyeckoe npuMeHEHUe TUAPOIN3a.
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 HeopraHndyeckod XWUMHUH. B3auMMOCBS3b HEOPraHWYECKHUX JIP02
HEOPraHMYECKHUX BEIICCTB BeecTB, Knaccuukaius HeopraHuueckux BemecTs. [IpocTbie 1 clioyKHbIe BEIIeCTBA. 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
MEKIYHAPOJAHOW U TPUBHUAJIBHOW HOMEHKJIATYPE 2 MP12
MexmonekynspHble B3aumozeicTeus Kpucramnoruzaparsl, ArperarHble COCTOSHHS MP13
BenlectBa. Kpucraminueckne u amopgHble BemecTBa. THIBI KPUCTANIMYECKUX [1P601
peméTok (aroMHas, MOIIGKYIspHAs, WOHHAs, MeTaJUIMueckas). 3aBHCHMOCTh I1P602
(¢u3MYecKUX CBOMCTB BEIIECTBA OT THUMNA KpHUCTAUIMYECKOW pemérku. [IpuunHb [1P603
MHOrooOpasus BeuiecTB. CoBpeMEeHHbIE MPEICTABICHUS O CTPOCHUU TBEPBIX, JKUIKUX 11P604
1 Ta3000pa3HbIX BemecTB. JKuaKue KpucTauibl. [1P609
IIpakTuyeckoe 3ansitue NeS. HoMmeHknarypa HEOPraHHMYECKUX BEIIECTB: HA3BAHHE 2

BEIIIECTBA HCXOAS U3 HMX XHMHYECKOH (I)OpMyJ'IBI WIN COCTAaBJIICHHE XHUMHYECKOU




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

Pemennie npakTuyeckux 3aJaHUM MO KJIACCHU(PUKAIUU, HOMEHKIIATYpe U XUMHUECKUM
(dhopMyTaM HeOpraHMYECKUX BEIICCTB PA3IMYHBIX KJIACCOB (YrapHBIN a3, YITICKUCIBIT
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 JIMTeparypa, CpPeCcTBA MaccoBoil MHQpopmamnuu, cetb MHTepHET n
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. OCOOCHHOCTH KOPPO3HMH B MOPCKOW W
IIPECHOM BOJIE.

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

JlaboparopHbie onbIThl. [lonyueHue kuciaopona u ero cBoicTBa. BzanmmoneicTeue
METAJJIOB C paCTBOPAMH KHUCJIOT U COJIEH.

JlekuusaNe9.Hemeramnel. O0mue Gundeckne U XMMUYECKHUE CBOWCTBA HEMETAJUIOB.
Tunuunsie cBoiicTBa HemeTawioB [V — VII rpynn. Knaccudukamnus u HoMeHKIaTypa
coeMHEeHMI HeMeTauoB. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IPHUPOJIE.

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(POTEPHBIX THJIPOKCHUIOB; HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIINX
UX CBOMICTBa. PelleHne NpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOMCTBa, COCTaB, I[IOJydeHHEe U 0Oe30MacHOe UCIHOJIb30BaHHE BaKHEUIIUX
HEOPraHMYeCKUX BEUIECTB B OBITY M MPAKTHUECKOM JIeATEIbHOCTH YeIOBEKa.

JIP02
JIPO3
JIPO4
JIPO8
MPO3
MPO06
MPO7
I1P603
11P604
[1P606
I1P609

Coaep:kanne y4eOHOro MaTepuaJia




Tema 3.3. Unentuduxarms IlpakTuyeckoe 3anaTueNe7. «MneHtudukanys HEOPraHUYECKUX  BEIIECCTBY. JIPO3

HEOPraHUYECKUX BEILECTB Pemenue JIPO7
OKCHEpUMEHTANbHBIX 33/1a4 110 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJLIIOB, 110 MPO1
pacrlo3HABaHWIO H TONYYEHUI0 METAJUIOB M HEMeTauioB. MmeHTudukanus 2 MPO3
HEOPraHUYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (PU3UKO-XMMHYECKHUX CBOMCTB, I1P605
XapaKTepHBIX KAaueCTBEHHBIX peaknuil. KadecTBeHHBIE peakiuu Ha Cyabgar-, I1P608
KapOOHAT-, XJIOPHJT AHWOHBI, HA KATHOH aMMOHHUSI. ITP609

Kontponbnas padora Ne2. | «CBoiicTBa HEOPraHU4eCKHUX BelleCTBY. 2

Pa3gen 4. CTpoeHue u cBOICTBA OPraHMYeCKHUX BeleCTB 20

Tema4.1. Knaccudukanus, C
oiepakaHue y4eOHOro MaTrepuaJa 4

CTPOEHHE U HOMEHKJIaTypa

OPraHUYECKHMX BEIECTB Jlexnus Nell.[losiBnenue u pa3BuTHe opranndeckor xumun. [Ipeamer oprannyeckoit JIPO1
XUMHHU. MecTo U 3HaYeHHE OPraHU4eCKOM XMMHMM B CHUCTEME E€CTECTBEHHBIX HayK. JIPO3
XHAMHMYECKOE CTPOCHME KAK MOPSAJOK COCIMHEHMsI aTOMOB B MOJIEKYJIE CONIACHO MX JIPO7
BaJICHTHOCTU. (OCHOBHBIE IIOJIOKEHHSI TEOPUU XUMHUUYECKOTO CTPOEHUS OPraHUUYECKHUX MPO3
coenunennii A. M. bytnepoBa. VYriepomHblil CKeJIET OPraHUYECKOW MOJIEKYIHI. MP06
3aBHCHUMOCTb CBOMCTB BELIECTB OT XMMHYECKOIO CTPOEHHs MOJEKyl. M3omepus u MP11
H30MEPBL. 5 MP13
Ilonatue o QyaknauonaneHo rpynne. Paaukan. IlpuHnunsl knaccupukanun MP14
OPraHWYEeCKHX COeAUHEHUH. MexayHapoaHas HOMEHKJIATypa W IPHUHIUIIBI [1P602
HOMEHKJIATYpbl ~OpraHudyeckux coeauHeHuil. [loHsTne 00 a3oTcomepiKamux I1P603
COEIMHEHMIX, OMOJIOTUYECKHU aKTUBHBIX BelllecTBax (yIieBoaax, Kupax, Oenkax u ap.), [1P604
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUSIX(MOHOMED, OIUMED, CTPYKTYPHOE 3BEHO). I1P611
JemoncTpanuu. Mojeny roMonoroB 1 ©30MEpOB OPraHUYECKHUX BEIIECTB. [1P612
JlaboparopHbIii onbIT. 3roTOBIEHNE MOJIEKY] OPTaHUYECKUX BEILECTB.
IIpakTuyeckoe 3ansaTue Ne8. Homenkiatypa opraHM4eCcKuX COETMHEHUI OTIEIbHBIX
KJIacCOB (HACBHIIIEHHbIE, HEHACHIIIEHHBIE U apOMaTU4YeCcKHe YITIeBOAOPObl, CIIUPTHI,
(beHombl, anbAeTHIbl, KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHe MOJHBIX U 2
COKpAIEHHBIX CTPYKTYPHBIX (DOpPMYJT OPraHMYECKHX BEIECTB OT/AEIbHBIX KIACCOB,
HCIIONBb3Yysd MX Ha3BaHUA 10 CHCTEMaTH4YeCKOM HOMEHKIarype. Pacué€rel mpocreiimen
(hopMyITbl OPraHu4eCcKOM MOJIEKYITBbI, UCXOJIsl U3 DJIEMEHTapHOro cocTaBa(B%).

Tema 4.2. CpoiicTBa Conepxanne y4eO0HOro MaTepuaJia 8 JIP02

OpraHNYeCKHX COCTUHEHUHN JlexkunsaNel2.OU3MKO-XMMAYECKAE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTIEIbHBIX 2 JIPO4
KJ1accOB  (OCOOCHHOCTH KJAacCU(UKAIMM M HOMEHKJATYphl BHYTPH KJacca; JIPO5




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

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

-HeTIpeIeTbHBIE W apOMaTHYeCKHe YraeBoaopoasl. [lonmmMepu3anusi STHICHA Kak
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 Kajuus 1 OpoMHOI 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
dbopManberuia, aneTalbIeruia, YKCYCHOH KHCIOTBL. MbIIa, KaK COJH BBICIIMX
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)

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

JlekuusaNel4. Aszorconepkamiue COEOUHEHHS (aMHHBI, aMHUHOKHUCIOTBI, OENKH).
Bricokomonekymsipabie  COeUHEHUs (CHHTETUYECKHE M OHOJOTUYECKH-aKTHUBHBIC).
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. 3roToBneHne mapocTep:KHEBBIX U OOBEMHBIX MOjEIeH
M30MEpHBIX aMMHOB. PacTBopeHue OenkoB B Boje M uX Koarymsnus. OOHapyxkeHue
Oesika B KypUHOM SIHIIe U MOJIOKE.

IpakTuyeckoe 3aHaTHeN29.CBOiiCTBA OpPraHMYECKUX COEAMHEHUN OTIEIbHBIX
KJIaCCOB (TpUBHAJIbHAsI W MEXKIyHApOIHAs HOMEHKJATypa, XMMHYECKHE 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, BBICOKOMOJICKYJSIDHBIC  COCIWHEHHWs. 3aJaHus Ha COCTaBIICHUE
ypaBHEHUN XMMHUYECKUX PEAKIUN C yJaCTUEM OPraHMYECKUX BEIIECTB HA OCHOBAaHUU




ux cocraBa u ctpoeHust. CocTaBiIeHHE CXeM peakLui (B TOM YHCIIE [0 IPEAI0KEHHBIM
LIENIOYKaM IPEBPALLEHUI), XapaKTEPU3YIOIINX XUMUUYECKUE CBOICTBA OpraHMUYECKHUX
COEAMHEHUH OTEeNbHBIX KJIACCOB, CIIOCOOBI UX MOJIyYEHHs] U Ha3BaHUE OPTaHUYECKUX
COCIMHEHM 110 TPUBUAIBHOM MIIM MEXAYHAPOJHOM CUCTEMATUYECKON HOMEHKIIATYPE.
Penienre NpakTHKO-OPMEHTHPOBAHHBIX TEOPETHMYECKMX 3aJaHMM Ha CBOMCTBA
OpPraHUYEeCKUX COCTMHEHUMN OTACIIBHBIX

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
NpPUMEHEHHS aMUHOKHCIOT. [IpeBpamieHue OeNKOB TNHIMM B OpraHH3Me.
buonornueckue Qynkuuu OenxoB. 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 MEIWLIMHBI, CO3JaHUU HOBBIX MaTEpHUajiOB, HOBBIX
MCTOYHUKOB SHEpIrUu(ajibTepHATUBHBIE UCTOUHUKH 3HEpruu).OnacHOCTb BO3JeHCTBUS
Ha >KMBBIE OPTaHMU3Mbl OPTAHUYECKUX BEIIECTB OT/EIbHBIX KJIACCOB(YITIEBOAOPOIDI,
CIUPTHI, (PEHONBI, XJIOPOOPraHUYECKHE NPOU3BOAHBIC, ANbJIETUIBl M JIP.) CMBICI
II0Ka3aresis MPefesIbHO JOITYCTUMON KOHIIEHTPALUH

IIpaktnueckoe 3anaTHeNel(). «MaeHTuUKAMs OpPraHUYECKHX COEIMHEHHH
OTZAEIbHBIX KJIACCOB) (Ha IPUMEPE allbJIETUI0B, KpaXMaJla, yKCYCHOH KHUCIIOTbI, OEIKOB
U TI.) C HUCHONb30BAaHMEM HX (PHU3MKO-XUMHUECKUX CBOWCTB M XapaKTEPHbIX
KaueCTBEHHBIX peakiuil. Jlenarypauusa Oenka mpu HarpeBaHuu. l[BeTHbIe peakuuu
0enkoB, BO3HMKHOBEHHE AaHAIMTUYECKOTO CHUTHAjJa C TOYKH 3PEHHS] XUMHUYECKHX
MPOLIECCOB ~ IPU  NPOTEKAHMM  KA4eCTBEHHOM  PEakIMH,  IO03BOJSIOIIEH
UACHTU(UIIMPOBATH MTPEUIOKEHHBIE OPraHUYECKHE BEIIECTBA.

KonTpoabnas padora Ne
3.

«CTpyKTYypa M CBOICTBAa OPraHNYEeCKHX BEIIECTB»).

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-T'odda), minomanu peakunoHHoi moBepxHOCTH. TermoBbie 3 (HeKTh MP02
XUMHUYECKHX peakuuil. DK30- U 3HAOTepMHUecKue peakuuu. OOpaTUMOCTh peaKIvi. MPO3
XUMHUYECKOEe PABHOBECHE U €r0 CMEIIEHHUE IMOJ JACHCTBHEM Pa3IMYHBIX (HaKTOPOB MPO6
(KOHLIEHTpaLUsl PeareHTOB WM IPOAYKTOB PEAKIMM, JaBlIEHHE, TeMIeparypa) Ul MPO7
CO3aHMs ONTUMAJIBHBIX YCIOBUM IIPOTEKAHMS XUMHUYECKUX npoueccos. [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
MO3UIIUH  JKOJIOTUYECKH IeJIecOO0pa3HOro TMOBENCHUS B OBITY ©  TPYIOBOH [IPG09
JEATEIIBHOCTH B ILIEJIAX COXPAHEHHs CBOETO 370POBbS M OKpYXKaroIleW IPUPOSHOU
Cpelbl.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX 33JaHMM HAa IpUMEHeHue npuHnuna Jle-
[latenbe, a1 HAXOXKJIEHUS HAINPaBICHUS CMELIEHUS PAaBHOBECUS XUMUYECKON
peaKIMy U aHaJIu3 (GaKTOPOB, BIUSIOIIMX HA CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
Pasnen 6. PacTBopnl 4
Tema 6.1. Ilonstue o | Cogep:kaHue y4eOHOIO MaTepHaJia 2 JIPO1
pacTBopax Jlexknus Nel8.PactBopenue kak  (pu3uko - xumuyeckuit npouecc. PactBopsl. 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€CO00Pa3HOT0 MOBEACHNUS B OBITY U TPYOBOIl A€SATEIBHOCTH 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
OPUEHTUPOBAHHBIX PAaCUETHBIX 3aJJaHUN HAa PACTBOPHI, 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. Hogselilne AOCTUKEHUS HAYKH U XMUMHUYECKOW TEXHOJOTHH. Poiib JIP02
JEATEIbHOCTH YEJIOBEKA XMMHUU B 00€CTIEUEHUH SKOJIOTHUECKOM, SHEPTeTUIECKOM OE30MaCHOCTH. 2 JIPO4
Jlekmusi Ne 20 [IlpaBuna moWcka W aHajguW3a XUMHUYECKOWM wuWHGOpManuu B MPO3
npoeCCHOHANIBHONW AEATEIEHOCTH U3 Pa3IMYHBIX MCTOUYHUKOB (HaydHas u y4yeOHO- 2 MP04
Hay4Has JUTeparypa, CpelICTBAa MaccoBOM nHpopmanuu, cetb MHTEepHET). MPO5
IMpakTnyeckoe 3ausaTusaNel3. [Touck u aHanu3 KEMCOB O MPUMEHEHUHU XUMHUUYECKUX MPO8
BEIIECTB M TEXHOJIOTHH ¢ y4ETOM OyyIieit mpohecCHOHAIBHOMN IeATENLHOCTH. 2 MP09
IIpakTuyeckoe 3anaTume Nel4 Kpacku, cTekno, Kepamuka, Marepuaibl IS MP16
3JIEKTPOHUKH, HAHOMATEPUAITBI, TCKCTHIIBHBIC BOJIOKHA. 2 MP17
IIpakTunyeckue 3ausaTus Ne 15 VcrouHuku sHEpruu, OpraHuyecKrue U MUHEpaJbHbIE MP18
yIoOpeHus, JIEKapCTBEHHBIE BEIIECTBA, OBITOBAsT X UMHUSL. 2 I1P602
[1P606
I1P609
IIpakTuyeckoe 3ansitua Nel6. 3ammra: [lpencraBieHue pe3yabTaToB pPELICHUS 2 [IP611
KelicoB B (popMe MMUHM-JIOKJIAJIA C IPE3EHTALlUEH. 1PG12

IIpome:kyTouHas arrecTanus: 1M PepeHpPOBAHHBIN 3a4eT

Bcero




4. YCJIOBUSA PEAJIMBALUUA ITPOT'PAMMBI YYHEBHOI'O IIPEJIMETA

4.1 MarepuajibHO-TEXHHYECKOe 0o0ecreyeHue

Jlyis peanu3anyuy mporpaMMbl y4eOHOTO MpeaMeTa MPeayCMOTPEHO HAUYHE CIETYIOIIHX
CHEIMAIbHBIX TOMEIICHHH:

KaOuner xumumn:

CTOJIbl yYEHUYECKHE JIJIs1 KaOMHEeTa XUMHUH C CAHTEXHUKOM 14 mT.,

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.,

METAJUTHICCKUH KA I XpaHSHHS] XUMUIESCKON TIOCY/bl U PEaKTHBOB 2 IIIT,
METaJUTMYEeCKUN cerd 2 1T,

JIOCKa MapKepHasi MeJjoBasi KoMOuHUpoBaHHas | miT.,

Ha0Op XUMUYECKUX PEAKTUBOB 10 TPYIIIaM XpaHEHUS, TUAAKTHUECKHE TOCOOus.
IT1O: 1. Windows 8.1;

2. MS Office 2010 pro;

3. FBreader; 4. WinDJwiev.

OobopynoBanue Jadoparopum U padoumx MecT JiadOpaTopvMu: MEH3YpPKH, MHIETKU
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPEAMETHBIE U OKPOBHBIE CTEKIA, IUIAHIIETHI JJIs
KareNbHbIX peakluii, puiabTpoBasibHas Oymara, MPOMBIBAJIKH, CTEKJISSTHHBIE MPOOUPKHU, PE3NHOBHIE
npoOku, (hoHapHKH, HAOOp PEaKTUBOB, CTEKIISIHHBIC MAJOYKH, IITATHBBI JJIS MPOOUPOK; MEpPHBIC
WIMH]IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JenuTenbHble munuaapudeckue(50-100 mu), cTynku ¢
necTukoM, ¢GapdopoBbie YalIKu, MUHIETHI, (UIBTPHI OyMakHbIE, BaTa, MapJisi, YacOBbIE CTEKIIA,
ANEKTPOIUIUTKY, JJa0OpaTOpPHBIE IITATHBBI, CHUPTOBBIE TOPENIKU, CIIUYKH, MPUOOP JUIsl HOTY4EeHUS
ra3oB(MJIM TPoOUpKa ¢ Ta300TBOIHON TPYOKOIT), epKarenu sl TPOOUPOK, CKIISTHKHU JIJIST XPAHSHUS
PEaKTUBOB, pa3faryHble JOTKU; xumuueckue crakanp(50,100 u 200 wmi); mmarenu; MUHIETHI
TUTENIbHBIE IIMIIbI, CEKyHAOMepbI(TaliMepsl), MepHble mnpoodupku(Ha 10-20m1) u  MepHbIe
kon6b1(25,50,100u 200M1) BonsiHas OaHs(MIM TEPMOCTAT),, KOHMYECKHe KOlObI A TuTpoBanus(50
u 100Mi1), MHAMKATOPHBIE MOJIOCKU JUIsl onpeneneHuss pH u crannapTHas WHIAMKATOpHAas MIKaa,
YHUBEpCAJbHBIH MHAMKATOp, nuneTtku Ha 1, 10,50 mu(umu nozaropsl Ha 1,5 10mi), GropeTku 1uis
TUTPOBaHUs, MeAuIMHCKHUE mpuibl Ha 100-150 M1, mabopaTopHblen/niu aHaTUTHYECKUe Bechl, pH
METpBbI, CYIIUIBHBINA IKad, U Ipyroe 1adoparopHoe 000pyI0BaHHE.

4.2 UndopmMannoHHOe oOecnedeHue peaaTn3aluy NPporpaMMbl

Jnst  peanuzanuM  TporpaMmbl - yueOHOTO mpeamera OuOnuoteunbii  pounx BBIY
YKOMIUIEKTOBAH IIEYaTHBIMU U JEKTPOHHBIMU U3JaHUSIMHU.
OOyuaronuecss M3 YMCIa HMHBAJIUAOB M JIMI] C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0OPOBBS
oOecriedeHbl Me4YaTHBIMU U (MJIM) JIEKTPOHHBIMH 00pa3oBaTesIbHBIMU pecypcaMu B (opMmax,
AalITUPOBAHHBIX K OIrPAaHUYCHUAM UX 300POBbS.

1. OcHoBHas uTEpaTypa

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 : onekrponnsid. - URL:
https://znanium.ru/catalog/product/2157258

2. [abpuensn, O. C. Xumusa. 11-ii kmacc. basoBwiif ypoBenp : yuebnuk / O. C.

[abpuensu, U. I. Octpoymos, C. A. CnagkoB. — 6-e u3., crep. — Mocksa : [IpocBemenue, 2024.



— 127, [1] c. : mn. — ISBN 978-5-09-112177-3. - Tekctr : osnekrpoHHsii. - URL:
https://znanium.ru/catalog/product/2157262

3. An¢unorenoBa, . B. Xumus. ba3osslii ypoBens: 10—11 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. — Texkct : snexrponHslii / Ob6paszoBarenpHas 1iardgopma FHOpait
[caiiT]. — URL.: https://urait.ru/bcode/530422

4. JlonoJIHUTeIbHAS JINTEpaTypa

o. 1. AHdunorenoBa, M. B. Xumus : y4eOHMK W TPAKTHKYM JUISI CPEIHETO
npodeccuoHanpHOro oopazosanus / . B. Audunorenona, A. B. babkos, B. A. IlonkoB. — 2-¢ u3.,
ucnp. u jgon. — MockBa : MsnmarensctBo FOpaiit, 2024. — 291 c¢. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekct : snekrtpoHHbId // OOpa3oBarenbHas
wiaropma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/538526

6. 2. bopucos, A. H. Ananutudeckass xumus. PacyeTsl B KOJTMYECTBEHHOM aHAJM3E :
y4eOHUK M MPAKTUKYyM JUIs cpenHero npodeccuonanbHoro oopaszoBanus / A. H. bopucos, 1. IO.
TuxomupoBa. — 3-¢ u3M., uchp. u aon. — Mocksa : M3garensctBo IOpaiit, 2024. — 153 ¢. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-13828-3. — Texcrt : 31eKTpOHHBINA //
OopazoBarenbHas mardopma 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. — MockBa : 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

DJIEeKTPOHHbBIE pecypchl
1. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOpEI»).
2. www. hemi. wallst. ru (OOpa3oBarenbHBIN CAUT IS ITKOJIBHUKOB «XUMHUS»).
www.alhimikov.net (OGpa3oBarenbHbIN CAUT 15 IIKOJLHUKOB).
www. chem. msu. su (QnekTpoHHas OMOIUOTEKA IO XUMUH ).
www.enauki.ru (HHTepHeT-u3aHue ajs yunteneil «EcTecTBeHHbIE HAYKNY).
www. lseptember. ru (MmeTomuyeckas razera «[lepBoe ceHTIOPsI»).
www. hvsh. ru (kypHan «Xumus B mIKOIIE»).
www.hij.ru (kypHaI « XUMHUSI 1 KUZHBY).
WWW.chemistry-chemists.com (3J1eKTPOHHBIHN KypHAT «XXUMHUKH U XHMUS)

N AW


https://znanium.ru/catalog/product/2157262
https://urait.ru/bcode/538049

5 KOHTPOJIb n OIIEHKA PE3YJIBTATOB OCBOEHMA
OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

KonTposb u orieHka c(hOpMHUPOBAHHOCTH JIMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX
PE3YIBTAaTOB OCYILIECTBIISIOTCA B COOTBETCTBUHU CO CIECAYIOIIUMU ITOKA3aTEIAMU:

Pe3ynbrarsi OcHOBHBIE IOKA3aTEJIH OLIEHKH pe3yJibTara
o0yJeHust (no xasxcoomy pe3yiomamy, Ha KaKkOM 3aHAMUU NPOBEPIEMCS U
uem nposepsiemcsi)
Tema \ OueHoyHoe CPpeacTBO
JImuHOCTHBIC

JIPO1 Paznenl. Tema 1.2 YeTHbIi ompoc,
Pazpen 3. Tema 3.1 cobeceoBanue
Paznen 4. Tema 4.1, 4.3 TectupoBanue
Pazpen 6. Tema 6.1 Penrenue xeiica
Paznen 7. Tema 7.1 Hanucanue pedepara

Brimonnenue

NPaKTUIECKOU PabOTHI
Pemenne 3anau
Pemenne KOHTpOIBHON

paboThl

JIP02 Paznenl. Tema 1.1 VYcTHbIi ompoc,
Pazpen 2. Tema 2.1 cobeceoBanue
Paznen3. Tema 3.1, 3.2 TectupoBanue
Pazgen 4. Tema 4.2, 4.3 Pentenne xeiica
Paznen 5. Tema 5.1 Hanucanue pedepara
Pazpgen 6. Tema 6.1 Brimonnenue
Paznen7. Tema 7.1 NPaKTUIECKOU PabOTHI

Pemenue 3amau
Pemenne koHTpOIBHOM

paboThI
JIPO3 Pazgen 2. Tema 2.1, 2.2 YcTHBIi ompoc,
Paznen 3. Tema 3.2,3.3 cobecemoBaHKe
Paznen 4. Tema 4.1, 4.3 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemtenne keiica
Harmucanne pedepara
Brimonnenue

MIPaKTHYECKON paboThI
Pemenue 3anau
Pemenne koHTpOIBHOM

paboThI
JIP04 Pazgen 1. Tema 1.1, 1.2 YcTHBIi ompoc,
Paznen 2. Tema 2.1, 2.2 cobecemoBaHKe
Paznen 3. Tema 3.2 TectupoBanue
Pasnen 4. Tema 4.2 Pemntenue keiica
Paznen 6. Tema 6.2 Harmmucanne pedepara
Pazgen 7. Tema 7.1 Brmmonnenue

MPaKTHYECKOM paboThI
Pemenue 3anau
Pemenne koHTpONIBHOM
paboThI

JIPO5 Pa3znen 4. Tema 4.2 VYeTHbIl onpoc,
Pasnen 6. Tema 6.1 cobecenoBanue




TecTtupoBanue
Brmonnenue
MPAKTUYECKON pabOoThI
Pemenue 3agau

JIP06

Pasnen 6. Tema 6.1

YcTHBIi ompoc,
cobeceoBanue
TectupoBanue
Beinonuenue
MIPAKTUYECKON pabOoThI
Penrenue 3agau
Pemenne KOHTpOIBHOM
paboThI

JIPO7

Pasnen 3. Tema 3.3
Pa3znen 4. Tema 4.1

YcTHBIi ompoc,
cobeceoBanue
TectupoBanue
Brimonnenue
NPaKTUIECKOU PabOTHI
Pemenue 3amau

JIPO8

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

YceTHBIi ompoc,
cobecenoBanue
TectupoBanue
Pemenue keiica
Harmucanue pedepara
Beinonnenue
MPAKTUYECKON padOTHI
Pemenue 3anau
Pemienue kKoHTpOJIbHOM
paboThl

MeTanp CAMCTHBIC

MPO1

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

YcTHBIlM ompoc,
cobecenoBaHue
TectupoBanue
Beinonuenune
MIPaKTHYECKON paboThI
Pemenue 3anau
Pemenne koHTpOIBHOM
paboThI

MPO02

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

YcTHBIl ompoc,
cobecenoBaHue
TectupoBanue
Pemenue keiica
Harmmucanne pedepara
Brinosnnenue
MPaKTHYECKOM paboThI
Pemenne 3amnau
Pemenne koHTpONIBHOM
paboThI

MPO03

Paszpgen 1. Tema 1.1
Pazpnen 3. Tema 3.2, 3.3
Pazgen 4. Tema 4.1,4.2, 4.3

YcTHBIlM ompoc,
cobecenoBaHue
TectupoBanue




Pazpnen 5.
Pasnen 6.
Pazpen 7.

Tema 5.1
Tema 6.1
Tema 7.1

Pemenwne keiica
Brmonnenue
MPAKTUYECKON pabOTHI
Pemenue 3agau
Pemienue kKoHTpOJIbHOI
paboThI

MP04

Pazpen 1.
Pasnen 2.
Pazpnen 3.
Pasnen 4.
Pazpen 6.
Pazgen 7.

Tema 1.2
Tema 2.1
Tema 3.1
Tema 4.3
Tema 6.1
Tema 7.1

YeTHbll onpoc,
cobecenoBanue
TecTtupoBanue
Pemenue keiica
Hanucanue pedepara
Brinosninenue
MPAKTHYECKOU paboThI
Pewenne 3amau
Pemienue KoHTpOJIBHOM
paboThI

MPO5

Pazpgen 2.
Paznen 4.
Paznen 7.

Tema 2.1
Tema 4.2, 4.3
Tema 7.1

VYceTHbIi onpoc,
co0ecenioBaHNE
TectupoBanue
Hanucanue pedepara
Brinosnnenue
NPaKTUIECKOU PabOTHI
Pemenue 3amau
Pemenne koHTpOIBHOM
paboThI

MPO06

Pasnmen 1.
Pazpgen 3.
Pasnen 4.
Paznexn 5.

Temal.2
Tema 3.2
Tema 4.1
Tema 5.1

VYcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Pemenne ketica
Harmucanue pedepara
Brinmonnenue
MIPaKTHYECKON paboThI
Pemenue 3agaq
Pemenne koHTpOIBHOM
paboThI

MPO7

Pasnen 3.
Pazpnen 4.
Pazpgen 5.
Paznen 6.

Tema 3.2
Tema 4.2,4.3
Tema 5.1
Tema 6.2

YcTHBIlM ompoc,
cobecenoBaHue
TectupoBanue
Pemenue keiica
Harmucanne pedepara
Brinosnnenue
MPaKTHYECKON paboThI
Pewmenne 3anay
Pemenne koHTpONIBHOM
paboThI

MPO8

Paznen 4.
Paznen 7.

Tema 4.3
Tema 7.1

YceTHBIlM ompoc,
cobeceoBaHKe
TectupoBanue
Hanucanue pedepara
Brmonaenne
MPaKTHYECKON paboThI
Pemnrenue 3amau




Pemienue KoHTPOJIBHOM
paboThI

MP09

Pazpnen 2.
Pazpgen 3.
Pazpen 7.

Tema 2.2
Tema 3.1
Tema 7.1

YeTHbll onpoc,
cobecenoBanue
TecTtupoBanue
Hanucanue pedepara
Brinonuenue
MIPAKTUYECKON pabOoThI
Penrenue 3agau
Pemenne KOHTpOIBHOM
paboThI

MP10

Pazpgen 2.

Tema 2.2

VYceTHBIi ompoc,
cobeceoBanue
TectupoBanue
Brmonnenue
MIPAKTUYECKON pabOoThI
Pemenue 3amau

MP11

Pasnmen 1.
Pazpgen 2.
Pasnen 4.
Paznexn 5.

Tema 1.2
Tema 2.2
Tema 4.1
Tema 5.1

YcTHBIlM ompoc,
cobeceoBanue
TectupoBanue
Pemenue ketica
Hanucanue pedepara
Brimonnenue
NPaKTUIECKONU PabOTHI
Pemenue 3amau

MP12

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

Tema 2.1
Tema 3.1
Tema 4.2
Tema 5.1
Tema 7.1

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Pemenue ketica
Harmucanne pedepara
Brimonnenue
MPaKTHYECKON paboThI
Pemenue 3amau

MP13

Pasznen 3.
Pazpnen 4.

Tema3.1
Tema 4.1,4.2,4.3

YcTHBIlM ompoc,
cobecemoBaHKe
Brmoaaenne
MPAKTHYECKOU paboThI
Pemntenue 3amgau

MP14

Pazpnen 4.
Pasnen 6.

Tema 4.1,4.3
Tema 6.1

YcTHBIM ompoc,
cobecenoBanue
TectupoBanue
Pemenne ketica
Hanucanue pedepara
Brmonaenme
MPaKTHYECKON paboThI
Pemrenne 3agau

MP15

Pasznen 4.
Pazpnen 5.

Tema 4.2
Tema 5.1

YcTHBINM ompoc,
cobecenoBanue
TectupoBanue
Pemenne kelica
Beinonuenune
MPaKTHYECKON paboThI




Pemnrenne 3amau

MP16

Paszgen 7. Tema 7.1

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Harmucanue pedepara
Brimonaenue
MPAKTUIECKON pabOTHI

MP17

Pazpen 7. Tema 7.1

YeTHbll onpoc,
cobecenoBanue
TecTtupoBanue
Hanucanue pedepara
Brinonnenue
MIPAKTUYECKON pabOoThI
Penrenue 3agau

MP18

Pasnen 7. Tema 7.1

YcTHBIiM ompoc,
cobeceoBanue
TectupoBanue
Brimonnenue
NPaKTUIECKOU PabOTHI
Pemenue 3amau

IIpenmernbie

I1P601

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

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Pemenue ketica
Hanucanue pedepara
Brimonnenue
MPaKTHYECKON paboThI
Pemenue 3amau

I1P602

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

YcTHBIM ompoc,
cobecenoBaHUe
TectupoBanue
Pemenue keiica
Harmucanne pedepara
Brinonnenue
MPaKTHYECKON paboThI
Pewmenne 3amnay
Pemenne koHTpOIBHOM
paboThI

I1P603

Pazgen 1. Tema 1.2
Pazgen 3. Tema 3.1, 3.2
Pasnen 4. Tema 4.1

YcTHBIl ompoc,
cobecemoBaHKe
TectupoBanue
Pemenue ketica
Harmmucanne pedepara
Brmonnenue
MPaKTHYECKO paboThI
Pemenue 3amau

I1P604

Pazgen 3. Tema 3.1, 3.2
Pa3znen 4. Tema 4.1

YcTHBINM ompoc,
cobecenoBanue
TectupoBanue




Brmosgaenne
MIPAKTUYECKON padOoThI
Penrenue 3agau

I1P605 Paznen 2. Tema 2.1 YcrHbI# ompoc,
Pazpnen 3. Tema 3.3 cobeceoBanue
TectupoBanue
Brmonnenune
MIPAKTUYECKON pabOoThI
Penrenue 3agau
ITP606 Paznen 2. Tema 2.1 YcrHbI# ompoc,
Paznen 3. Tema 3.2 cobeceoBanue
Paznen 4. Tema 4.2 TectupoBanue
Pazpen 7. Tema 7101 Penrenue xeiica
Hanucanue pedepara
Brmonnenune
MPAKTUYECKON PabOTHI
Pemenue 3amau
I1P607 Paznen 2. Tema 2.1 YcrHBIH ompoc,
Pasznen 4. Tema 4.3 cobeceoBanue
Paznen 6. Tema 6.1, 6.2 TectupoBanue
Pemenue ketica
Hanucanue pedepara
Brimonnenue
NPaKTUIECKONU PabOTHI
Pemenue 3amau
I1P608 Paznen 2. Tema 2.2 YcrHBIH ompoc,
Paspen 3. Tema 3.3 cobeceoBanue
Paznen 4. Tema 4.2 TectupoBanue
Paszgen 5. Tema 5.1 Pemenne keiica
Harmucanne pedepara
Brimonnenue
MPaKTHYECKON paboThI
Pemenue 3amau
Pemenne koHTpOIBHOM
paboThI
I1P609 Paznen 1. Tema 1.1 YcTHBIi ompoc,
Paznen 2. Tema 2.2 cobecemoBaHKe
Pasnmen 3. Tema 3.1, 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.2, 4.3 Pemntenne keiica
Paznen 5. Tema 5.1 Harmucanne pedepara
Pasnen 6. Tema 6.2 Brinmonnenue
Pasnen 7. Tema 7.1 MIPaKTHYECKON paboThI
Pemenue 3amau
Pemenne koHTpONIBHOM
paboThI
I1P610 Pazgen 2. Tema 2.1 YcTHBI ompoc,
Paznen 4. Tema 4.2 cobeceoBaHKe
Paznen 6. Tema 6.1, 6.2 TectupoBanue

Pemenue ketica
Harmmucanne pedepara
Brmonnenue
MPaKTHYECKON paboThI




Pemnrenne 3amau

I1P611

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

YcTHBIM ompoc,
cobeceoBanue
TectupoBanue
Pemenne ketica
Hanucanue pedepara
Brmonnenune
MIPAKTUYECKON pabOoThI
Penrenue 3agau

I1P612

Pazngen 4. Tema4.1,4.2,4.3

Pazpen 7. Tema 7.1

VYcTHBIi ompoc,
cobeceoBanue
TectupoBanue
Pemenne ketica
Hanucanue pedepara
Brmonnenune
MIPAKTUYECKOHN pabOoThI
Pemenue 3amau

JUis OLEHKM JOCTH)KEHHUS 3allVIAaHUPOBAHHBIX pE3yJAbTaTOB OOydeHUs IO NPEAMETY
pa3paboTaH (hOHI OLIEHOYHBIX CPEACTB JJs MPOBEAEHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOU
aTrTecTaly, KOTOpbIE IPUIIAraloTCcs K pabodeli mporpaMme mpeaMera.
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IMporpaMmabl IOATOTOBKH CIICHHUAJIMCTOB CPCAHCTO 3BCHA

43.02.16 Typusm 1 roCTENPUUMCTBO
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1. Oo0ume cBeaeHus

@®onx oneHouHblx cpeactB (manee — POC) mpenHasHayeH JUid KOHTPOISL M OLEHKH
00pa3oBaTeNbHbIX JOCTHKEHHUH, OOydarommuxcsi mo mnporpamme yueOHoro mpeamera OOIL12
«Xumus»

@®OC BkIIOUAIOT B ce0si KOHTPOJBHBIC MaTepuaibl JJIs MPOBEIEHUS TEKYIIEro KOHTPOJS
yCIIEBAEMOCTH U MIPOMEKYTOYHOH aTTecTalMy 10 MIPEeIMETY, KoTopasi IPOBOAUTCS B (hopMe Apyrue
dopmbl MU GHEepeHIMPOBAHHOTO 3a4eTa.

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

OTEUECTBEHHON XMMMYECKOH HayKW; XHMMHUYECKM I'pPaMOTHOE IIOBEJCHUE B
poeCCHOHANIBHON AEATEIBHOCTA U B OBITY NPH 0OpaIIeHUN ¢ XUMHUIECKUMHU
BEIlleCTBAMH, MaTepHajJaMM U MpoLeccaMu

JIP02 TOTOBHOCTh K MPOJODKEHHIO OOpa30BaHUSI M TOBBINICHUS KBadH(PHUKALUU B
n30paHHON POogeCCUOHATBHON JeSTeIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKHX KOMIIETEHIIUI B 3TOM

JIP03 CIOCOOHOCTh UCHOJB30BaTh JOCTHKEHHUS COBPEMEHHON XMMUYECKON HAyKH U
XUMUYECKUX TEXHOJIOTHH JIJIsl TIOBBIIIEHUS COOCTBEHHOTO MHTEIIEKTYaJIbHOTO
pa3BUTHA B BEIOpAHHOM MTPo(decCHOHANBHON AeITeNbHOCTH

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

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

pobiem

JIP06 HENpUATHE NEUCTBUN, TPUHOCSIINX BPEJ OKPYKAOIIEH cpene

JIPO7 COBEPIIECHCTBOBAHUE SA3BIKOBOM W YMTATEIbCKOM KYJIBTYpbl Kak CpencTBa
B3aMMOJICHCTBHS MEXKTY JIFOIbMH U ITO3HAHWS MUPA

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

MeTanpeaIMeTHbIe
MPO01 YMEHHE CaMOCTOSTEIbHO (OPMYIHPOBATH M AKTyaJIM3HpPOBATH IMPOOIEMY,

paccmarpuBaTrh €€ BCECTOPOHHE, ONPEAENATh LENM JEATEIbHOCTH, 3a]1aBaTb
napaMeTpsl U KPUTEPUU UX JTOCTHKEHHUS, BHOCUTh KOPPEKTHBBI B ACSITETLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJBTATOB IIEJISIM, OLIEHUBATh PUCKHU TMOCIEACTBUIN

JEeATEIbHOCTH

MPO02 BJIa/IETh HAaBBIKAMU Y4YEOHO-MCCIIE0BAaTENbCKOW M MPOEKTHON NesSTeIbHOCTH,
HaBBIKAMU pa3peneHust mpoodiem

MPO03 CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIHHOMY IOMCKY METO/OB pElICHUs
ITPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PAa3JINYHBIX METOJIOB MO3HAHHUS

MPO04 BIIAJIETh BHUAAMH JICSITEIBHOCTH TII0 TIOJYYEHHKD HOBOTO 3HAHUSA, €r0

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

MPO05 yMEHHE NEepeHOCUTh 3HAHUS B IO3HABATENBbHYI0 U IPAKTUYECKYIO 00JacTé
KU3HEAESITeIbHOCTH; UHTEIPUPOBATh 3HAHUS M3 Pa3HbIX MPEIMETHBIX olsacTeit




MP06

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

MPO07

BBIJIBUI'aTh HOBBIC UACH, IPCAJIararb OpUTrnHaJIbHBIC TIOAXOABI U PEIICHHUA

MP08

BJIAJICTh HABBIKAMH TOJyYCHHs] MH()OPMAIMM M3 MCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYILECTBJIATh  IIOMCK, aHaJIW3, CUCTEMaTU3alMI U
MHTEPOPETAIHIO HH(POPMALIUU PAa3IMYHBIX BUJOB U (OPM IPEACTABICHUS

MP09

BJIaJACTH Ppa3 IN4YHbIMHU crocodamMu O6H_I€HI/IH n B3aI/IMOI[eI71CTBI/I$I,
APTYMCHTHUPOBAHHO BCCTHU JUAJIOL, YMCTb CMATr4yaTrb KOH(i)J]I/IKTHBIe CUTyaluu,
paSBépHYTO U JIOTUYHO MH3JjaraTb CBOIO TOYKY 3pCHHA C HCIIOJIb30BAHHUEM
SA3BIKOBBIX CPCIACTB

MP10

[MOHMMaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIAHON W HMHIMBHIyadbHON
paboThI

MP11

BbIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUH € yd€TOM OOLIMX
UHTEPECOB U BO3MOYKHOCTEM Ka)KJOrO 4IE€HAa KOJUIEKTHMBA, NMPUHUMATH LENH
COBMECTHOH J€ATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH IEHCTBUS 110 €€
JNOCTHKCHUIO: COCTABJIATh IUIAH JEUCTBUH, pacCHpeleisaTbh PO C Y4ETOM
MHEHMH YJaCTHUKOB, OOCYKJAaTh pe3ybTaTbl COBMECTHOM pabOoThI

MP12

OLCHUBATb KAYCCTBO CBOCIO BKJIAAa U KAKAOI'O YUAaCTHHKA KOMAHIbI B O6H_II/II71
pe3yiabTar I1o paSpa6OTaHHHM KpUTCpUAM, OCYLICCTBIATL IIO3UTHUBHOC
CTPATCTUYCCKOC MOBCACHUEC B PA3JIMUHBIX CUTYAlHAX, HPOABIATE TBOPUCCTBO U
BOO6p8.)KCHI/Ie, OBITh HMHHUIUAaTUBHBIM

MP13

CaMOCTOSITENIbHO OCYIIECTBISTh IO3HABATEIbHYIO JESTEIBHOCTh, BBIABIATH
POOJIEMBI, CTAaBUTh U (POPMYIIMPOBATH COOCTBEHHEBIC 3a]1a4l B 00pa30BaTeIbLHOM
JEeSTeIbHOCTH UM KU3HEHHBIX CHUTYallUAX, CAMOCTOSTEIBHO COCTABIATH IUIaH
peuieHuss TpoOJIeMBI ¢ YU4ETOM HMEIOIIHUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANOYTECHUI

MP14

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

MP15

YMCEHHUEC [aBaTb OHLCHKY HOBLIM CHTyallussM, BHOCHTbL KOPPCKTUBBI B
ACATCIIBHOCTDH, OICHUBATE COOTBETCTBUC PE3YJILTATOB LICIISAM

MP16

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

MP17

CIIOCOOHOCTH TOHUMATh SMOIHUOHAJIIBHOC COCTOAHUC APYT'UX, YUUTBIBATH €TO IIPU
OCYHICCTBJICHUHA KOMMYHHKaINH, CIIOCOOHOCTE K COYYBCTBHIO n
COIICPCIKNUBAHNIO

MP18

CIOCOOHOCTh NMPUHUMATh ce0sl, MOHMMAasi CBOM HEAOCTAaTKU W JOCTOMHCTBA,
IIPUHUMATh MOTHMBBI M apryMEHTBI JPYIMX JIIOACH NIpU aHAIU3€ pE3yJIbTaroB
NeSITeIbHOCTH, MPU3HABaTh CBOE IMpaBO W IPaBO JPYTUX JIOJed Ha OLIMOKH,
pa3BUBaTh COCOOHOCTh NOHUMATh MHP C MO3UIMHU APYTOro YeJIOBEKa

NMPEAMETHBIC

I1P601

c(hOpMHPOBAHHOCTb  MPEIACTABICHUN: O  XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU SIBICHUUN
npupoasl, B (OPMHPOBAHWU MBIIUICHUS W KYJABTYPHl JUYHOCTH, €&
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW Il PEIIeHUs MPaKTHUYEeCKHX
3a/lad U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO H
MIPUPOJTHOU cpefie

11P602

BJIQJICHNEC  CHUCTEMOH  XHMMHWYECKMX  3HAaHUH,  KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONUe TMOHATUA(XUMUYECKUNA DIIEMEHT, aToM, DJIEKTPOHHAas
obosouka atoma, s-, P-, -d-3IEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIa,
BaJICHTHOCTh, DJIEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKHUCICHUS, XHUMHYECKas
CBsI3b, MOJIb, MOJISIDHAsT Macca, MOJISIPDHBIA OOBEM, YITIEPOJHBIA CKEJIET,




(GyHKIMOHAIbHAS TPYIINa, paAUKall, U30MEPHsl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH,
YIIIEBOIOPO/IbI, KHUCIOPOIA- M a30TCOMAEPKAINE COSAMHEHUS, OMOIOTHYECKH
aKTUBHbIE  BelIeCTBA(YIVIEBOAbI, JKUPBI, O€JIKW), MOHOMEp, IMOJIuUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COCAMHEHUS, KpPUCTAJUITMYECKas
pelmérka, TUMBl XUMUYECKUX peakiuil (OKHUCIUTETHHO -BOCCTAaHOBHUTEIbHBIE,
9K30- U YHJOTEPMHUYECKHE , pEAKIIUH HOHHOTO OOMEHa), pacTBOP, AIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AIIEKTOPOJIUTUYECKAS JIUCCOLIMALINS, OKHCIIUTEb,
BOCCTAHOBHTEJIb, CKOPOCTh XUMHUYECKON pEaKIUu XHUMHYECKOE PaBHOBECHE),
TEOPUHU U 3aKOHBI(TEOPHSI XMMUYECKOTO CTPOCHHSI OPTaHUUECKHX BelecTB A, M,
BytnepoBa, Teopust 31EKTPOIUTHUECKONM AUCCOLMALINH, TTEPUOJUUSCKUM 3aKOH
JI.. MenneneeB, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHMA
SI3BIK XUMUH, (DAKTOIIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOIYICHUS U
0€30M1acCHOM HCIIOJIb30BAHUN BAXKHEHIIUX HEOPraHUYECKUX U OpPraHMYeCcKHX
BEIIECTB B OBITY U MPAKTUYCCKON JCSITEILHOCTH YEJIOBEKa

I1P603

YMCHUE BBIABIATE XapPaKTCPHBIC IIPU3HAKU U B3aUMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
IMPUMCHATH COOTBCTCTBYIOIIHUC IMMOHATHA IMPU OINHMCAHUU CTPOCHHUA U CBOICTB
HCOPraHUYCCKHUX MU OPraHUYCCKHX BCHICCTB M HX npeBpameHHﬁ; BBISBJIATH
B3aMMOCBS3b XMMHUUYCCKUX 3HAHUH C MOHATUSIMH H NpeaACTaBICHUAMUN APYIrux
CCTCCTBCHHOHAYYHLIX TPEAMCETOB

11P604

yMeHue UCIIOJIB30BAaTh HaVMEHOBAaHUs XUMHUYECKHUX COCIMHEHUN
MEXIYHapOIHOTO COX03a TEOPETUYECKON U MPUKIIAJHON XUMUU U TPUBHAJIbHBIC
Ha3BaHUS BAXHEWUIIMX BEHICCTB(ITHJICH, AaleTWICH, DIHIEPHH, (EHOI,
¢dopmanbaerus, ykCycHas KWUJIOTa, IJIMIMH, yrapHbId ra3, YJICKUCIBIA ras,
aMMHaK, raméHHas U3BeCThb, HEral€HHas W3BECThb, IUThEBAsl coja U IPYIUX),
COCTaBIIATh (hOPMYIIbI HEOTAaHUYECKUX M OPraHMYECKUX BEILIECTB, YpaBHEHUS
XUMHUYECKHX peaklui, OOBACHATh HX CMBICH; IOATBEPXKIATh XapaKTEpHBIE
XMMHMYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMH OJKCIIEPUMEHTAMU U
3alMCsIMU YPAaBHEHMM peakuui

I1P605S

YMEHHUE YCTAaHABJIMBaTh MPHUHAJICKHOCTh HW3YyYCHHBIX HEOPraHMYECKUX U
OpPraHWYECKHUX BEIIECTB K OMPENCIIEHHBIM KJIacCaM M TpyIIaM COSJIMHCHUN
XapaKkTepu30BaTh WX COCTaB M BaKHEHUIIME CBOWCTBA; OMPEACNATH BH/IBI
XUMUYECKHX CBs3eH (KOBaJieHTHAs, WMOHHAs, METAJNTMYEeCKas, BOJIOPOIHAas)),
TUTBI KPUCTAITMYECKUX PEHIETOK BEUIECTB; KJIAcCU(DUIIUPOBATH XUMHYECKHE
peaxkuu

I1P606

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

11P607

YMEHHUE TPOBOAUTH pacy€Tbl MO XWMHUYECKUM (opMyllaM M YpPaBHEHUSIM
XUMHUYECKMX  peakUMid C  HUCHOJb30BaHMEM  (U3MYECKUX  BEJIMYMH,
XapaKTepU3YIOUIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bEMa
(HOpMaJbHBIE YCIIOBHSI) Ta30B, KOJIMUYECTBA BEILIECTBA; UCIOJIb30BATh CUCTEMHBIE
XUMHMYECKHE 3HAHUS JUIsl NPHUHATHS PEUICHWH B KOHKPETHBIX >KM3HEHHBIX
CUTYaIlMsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

I1P608

yYMEHHE MJIaHUPOBaTh U BBIMOJIHATh XUMHUUYECKUN HKCIIEPUMEHT (TIpeBpaIleHUs
OpraHWYECKHUX BELIECTB IPU HArpEBaHHUH, MOJIYYEHHE dTUJICHA U U3yYEHHE €r0
CBOMCTB, KaYE€CTBEHHBIC PEAKIUU HA aJIbJCTHU/IbI, KpaxMaJl, YKCYCHYIO KUCIIOTY;
JeHarypaiusi OeJKOB MpPU HArPEBAHUU, LIBETHBIE PEAKIUU OEJIKOB; MPOBOAUTH
peakiMM HMOHHOro OOMEHa, OMNpeleNaTh Cpeay BOAHBIX PAaCTBOPOB,
KaueCTBEHHbIE peaKklnu Ha Cylbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHUS; pelarb SKCIEPUMEHTAJIbHbIE 3aJadd 10 TeMaM «Meramisy U «
Hemerannel») B COOTBETCTBMM C MpaBHJIaMH TEXHHMKH O€30MACHOCTH IpH
oOpallleHnu , BELIECTBAMU M JIaDOPaTOPHBIM O0OpYIOBaHUEM; IPEJCTaBIATh
pe3ynbTaThl XMMHUYECKOTO JKclepuMeHTa B ¢opMe 3amucu  ypaBHEHUU




COOTBETCTBYIOIIMX peakuuid U (OpMYIHpPOBaTh BBIBOABI HAa OCHOBE ATHX

pe3ynbTaToB
P609 YMEHHE aHAIM3UPOBATh XMMHUYECKYI0 MH(GOpPMAIHIO, MMOIY4aeMyl0 U3 Pa3HbIX

WCTOYHHKOB (CpeACTB MaccoBOr nHpopMaIu, cetb IHTEpHET U Ipyrue)
nPo610 yYMEHHE COOII0IaTh MTPaBUIIa SKOJIOTUYECKH 11€JIeCO00Pa3HOro MOBEICHUS B ObITY

U TPYIOBOW JESATEIbHOCTH B LEISAX COXPAaHEHHUs CBOErO 3/I0POBbS U
OKpY’KaIOUIEH Cpe/ibl; yUUTHIBaTh OMACHOCTH BO3JACHCTBHS Ha )KUBbIE OPTaHU3MBbl
ONPENCIIEHHBIX BEILIECTB, TOHUMAs CMBICIT IOKA3aTENs PEIEIbHON JONyCTUMOM
KOHIICHTpAIu1

nPo11 YMEHUE TPUMEHSITh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS
BEUIECTB M XHMMHUYECKHUX SBICHHMHA [UIsi OOydYaloIIUXCS C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3/IOPOBbS

1P612 YMEHHE HCIIONBb30BaTh pelibeHO TOoueuHyto cucteMy obo3HaueHuil JI. Bpaitns
JUTSL 3aIACH XUMHYECKHUX (DOPMYIT JUTSI CTIETBIX M CIA00BUISIIMX O0YYArOIIMXCS

3. CooTBeTCTBHE OIIEHOYHBIX CPEICTB KOHTPOJMPYEMbIM pe3yJbTaTaM 00y4eHu st
3.1 CpeacTBa, npuMeHsieMble /115l OleHKH YPOBHS TeOPeTHYeCKOH OATOTOBKHU

Kparkoe Kon [Toka3arens HanmenoBaHue OLIEHOYHOTO CPECTBA U
HAaMMCHOBAHHUE | pe3yJbTara OBIIAJICHUSI npenctasinenue ero B ©OC
paszeina oOydeHus: | pe3ynbTaraMu Texymui KOHTPOIb [Ipomexxyrounas
(Mmomyns) / o0Oy4yeHus arrecTauus
TEMBI IpeIMETA
Pasnen 1. OcHOBBI CTpOEHMSI BELIECTBA
Tema 1.1. CnocoOHOCTh
Crpoenue OCO3HAaBaTh
aTOMOB CBOU
XUMHUYECKHUX KOHCTUTYLIMOH
3IIEMEHTOB U HBIC TIpaBa
npupoaa 00513aHHOCTH
pupon 5 JIP02 )
XUMAYECKOM YBOKCHHE
CBSI3U 3aKOHA U
MIPaBOTIOPSIIKA
B
WH(POPMAITMOH
(Vb P Bonpocei Tecra 1-11
HOM1 chepe (m. 6.1)
CnocoOHOCTh L
Bormpocsr mist Ketic Ne2 (11.6.4)
chopMHUpOBaATH
cobecenoBanus (1. 5.1,
HPaBCTBEHHOE
Bonpocsl 1-5), Tema 1.1 | Bonpocs! Ha
CO3HaHHUe,
S THUCCKOLO Pedepar 1 (11.5.2) cobecenoBanue 20,
21,22, 25(m. 6.3)
MOBEJICHUS C
JIP04 HCIIOTh30BaHU
eM
nH(pOpMaIMOH
HO-
KOMMYHUKAITH
OHHBIX
TEXHOJIOTUI
CriocoO6HOCTD
MPO3 CTaBUTh U
¢bopmynuposar
b COOCTBEHHbBIE




3a]1a4M B
o0Opa3oBarebH
ol
JeSITeTbHOCTH
Y )KU3HEHHBIX
CUTYyalUsIX JUIs
pereHws
nH(pOPMALIMOH
HBIX 3aJ1a4

I1P602

Cnoco6HOCTB
BIIAJICTh
CHUCTEMOM
XUMHYECKHUX
3HAHUMH,
KOTOpas
BKJIFOYACT:
OCHOBOIIOJIAra
2001005 (S
MOHATHS(XUMU
YeCKHUH
9JIEMEHT, aToM,
AJIEKTPOHHAS
000109Ka
aroma, s-, p-, -
d-
AIIEKTPOHHBIC
opOuTanu
aTOMOB, HOH,
MOJICKYJIa,
BaJICHTHOCTb,
AIIEKTPOOTPHII
aTeJIbHOCTb,
CTETIEHb
OKHCJICHUS,
XUMHYECKast
CBSI3b

Tema 1.2.
[Tepuognuecku
M 3aKOH U
TabnuIa

a. H.

Meuneneena

JIPO1

CnocoOHOCTh
(dbopMupoBaTh
YyBCTBO
TOPJIOCTH H
YBaKEHUS K
HCTOPUH H
JIOCTHIKCHUSM
OTEUYECTBEHHO
¥ XUMHYECKOM
HayKH;
XAMHYECKH
IpaMOTHOE
IIOBEJICHUE B
npodeccronan
bHOM
JIEATEIbHOCTH

Bonpocs! n 3ananus nis
cobecenoBanus (1. 5.1,
Bonpocsl 1-5), Tema 1.2

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

Bormpocer Ha

cobecenoBanue 23-
24(6.3)




U B OBITY TIpH
oOparieHuu ¢
XUMHAYECKUMHU
BEIICCTBAMH,
MarepHuaJamMu
U TIpolieccamy;

JIP0O4

Cnoco6HOCTh
Y TOTOBHOCTbH K
00pa3oBaHHIO
u
camoo0OpasoBa
HUIO Ha
MPOTSDKCHUU
BCE JKM3HU,

MP04

CrocoOHOCTh
BJIAJIETh
BHUJIAMH
JIEATEILHOCTH
IO MOJTYYICHUIO
HOBOI'O 3HAHHS

MPO06

Cnoco6HOCTB
hopmu-
poBaHHE
HAyYHOTO THIIA
MBIIIICHUS

MP11

CriocoOHOCTB
BBIOMpATH
TEMaTUKy U
METOJBI
COBMECTHBIX
JIEWCTBHI C
y4€TOM OOIIHX
WHTEPECOB U
BO3MOXKHOCTEM
Ka)kJI0TO YJIeHA
KOJIJIEKTHBA,
MIPUHUMATh
neau
COBMECTHOI
JesITeIIbHOCTH,
OpraHU30BbHIBA
Thb U
KOOPJAMHUPOBA
Tb JEUCTBUA
no eé
JIOCTHIKCHUIO:
COCTaBJIATh
I1aH

e CTBUM,
pacrnpenensiTh
posu ¢ y4ETOM




MHEHUM
Y4aCTHUKOB,
o0cyxmarb
pe3yJIbTaThl
COBMECTHOM
paboThI

I1P603

CnocoOHOCTh
copmMupoBaH
HOCTh YMEHUH
BBISIBIIATh
XapaKTEPHbBIC
MIPU3HAKH U
B3aHMOCBSI3b
M3Y4EHHBIX
TOHSTHH,

Pazgen 2. Xumuu

€CKHE PeaKIuu

Tema 2.1. Tunel
XUMHYECKUX
peakiuii

JIP02

CriocoOHOCTB
1 TOTOBHOCTB K
MIPOJIOJKEHUTO
o0Opa3oBaHus 1
MOBBIIIECHUS
KBUTH(DUKAITAH
B U30paHHOM
npodeccruoHan
bHOM
JIEATEIbHOCTH
1 OOBEKTUBHOE
OCO3HaHHUE
ponu
XAMHUYECKUX
KOMIETEHIIN N
B 3TOM

JIPO3

CnocoOHOCTh
HCIIOJIE30BaTh
JIOCTHIKCHUS
COBPEMEHHOM
XUMHUYECKON
HayKd U
XUMHYECKHX
TEXHOJIOTHI
IS
[TOBBIIIIEHHS
COOCTBEHHOTO
HWHTEJUIEKTYaTb
HOTO Pa3BHUTHUSA
B BHIOpaHHOM
npodeccronan
BHOM
JIEATEeIIbHOCTHU

JIPO4

CrocoOHOCTE
U TOTOBHOCTH
K

Bomnpocs! u 3aganus s
cobecenoBanus (1. 5.1,
Bonpocsl 1-6), Tema 2.2

Bomnpocsl Tecta 28-
36 (1. 6.2)

Bompoc na
co0ecemoBaHue
27(6.3)




00pa3zoBaHUIO
u
camooOpa3oBa
HUIO Ha
MPOTSHKEHUU
BCEU KU3HU

MP04

CnocoOHOCTh
BJIQJICTh
BUJIAMHU
JESTEIIbHOCTH
0 MTOJTYYCHUIO
HOBOTO
3HaHWUSI, €ro
WHTEPIpETaI
u,
npeoOpa3oBaH
U0 ¥
MIPUMCHCHHUIO B
pa3IMYHbBIX
y4eOHBIX
CUTYaIUsIX, B
TOM YHCIIE TIPU
CO3JIaHUU
y4eOHBIX U
COITUATbHBIX
MIPOCKTOB

MPO5

CriocoOHOCTB
Y yMEHUE
MIEPEHOCUTH
3HAHUA B
MO3HABATENbHY
0 U
MPAKTHYECKYIO
o0OacTu
JKU3HEOEATEND
HOCTH;
WHTETPUPOBATH
3HAHUA U3
Pa3HbIX
MPEIMETHBIX
obmacreit

MP12

Cnoco6HOCTh
OIICHUBATh
Ka4eCTBO
CBOETO BKIaja
u Ka)JI0T0
y4acTHUKA
KOMAaH/IbI B
o0t
pe3yapTar 1o
paspaboTaHHbBI
M KPUTEPUSIM,




OCYILIECTBIIATh
MMO3UTUBHOE
CTpaTErHYeCcKo
€ TIOBEJICHHEC B
pa3IMYHbBIX
CUTYAIHSIX,
MPOSIBIISATH
TBOPYECTBO U
BOOOpaxeHHeE,
OBITH
WHUIHATHBHBI
M

I1P605

CnocoOHOCTh
U YMEHHUE
yCTaHABJIUBATh
MIPUHAIJICKHO
CTh U3yYCHHBIX
HEOPraHUYeCcK
UX U
OpraHUYEeCKUX
BEIIIECTB K
OITpEIEIIEHHBI
M KJIaccaM H
rpyImmam
COCTUHEHUN
XapaKTepHu30Ba
Th MX COCTaB U
BaKHEHIIIIE
CBOICTBA;
OTIPENENATh
BU/IBI
XUMHYECKHX
CBsI3EH
(KoBajeHTHas,
HMOHHas,
MeTalllInJecKa
A,
BOJIOPOJIHAS)),
THIIBI
KpUCTAILIINYEC
KHUX PELIETOK
BEIIIECTB;
KJIacCUuPUIUpPo
BaTh
XHUMUYECKUE
peakiuu

ITP606

CrrocoOHOCTE
U BJIaJICHUE
OCHOBHBIMH
MeToJaMU
HAy4HOTO
IIO3HAHUA




BEILIECTB U
XUMHYECKHX
SIBIICHUI
(HabmoneHue,
H3MEepeHHue,
IKCIIEPUMEHT,
MOJICITHPOBAHH

e)

I1P607

CnocoOHOCTh
Y yMEHUE
MIPOBOJIUTH
pacd€Tsl 110
XUMHYECKUM
bopmynam u
ypaBHEHUSAM
XUMHYECKHIX
peakiuu ¢
HCIIOJIb30BaHU
eM
(buznuecKux
BEJIMYUH,
XapaKTepHU3yIo
IIMX BEIIeCTBa
c
KOJIMYECTBEHH
OU CTOPOHBI:
Macchl, 00bEMa
(HOpMasbHBIE
yCIIOBUS)
ra3os,
KOJTMYeCTBa
BEIIIEeCTBA;
WCIIONIb30BaTh
CUCTEMHBIE
XUMHUYECKHE
3HAHUS JUIS
TIPUHSITHS
pelLIeHn B
KOHKPETHBIX
KU3HEHHBIX
CUTYAITUsX,
CBSI3aHHBIX C
BEIECTBAMH H
ux
MIPUMCHCHHEM

I1PG10

CnocoOHOCTh
U YMEHUE
coOroaaTh
npaBuiia
IKOJIOTHYESCKH
1esnecoodpasH
Oro IOBEACHUS




B OBITY U
TPYILOBOH
NEeSITEIbHOCTH
B LIEJISIX
COXpaHEeHUs
CBOETO
3I0pOBBS U
OKpYKaroLen
Cpenbl;

I1P611

CrocoOHOCTE
1 YMCHHE
MIPUMCHSITh
3HaHHUA 00
OCHOBHBIX
JIOCTYITHBIX
MeTomax
MO3HAHUS
BEILIECTB U
XAMHYECKUX
SIBJICHUN JUIS
00yJarommxcs
c
OTpaHUYCHHBI
MH
BO3MOKHOCTSIM
Y 37I0POBbBSI

Tema 2.2.
DneKTpoIIun-
THYECKas
JIACCOLMAIUS U
HOHHEIH 00MeH

JIPO3

CIIOCOOHOCTH
HCIIOJIb-30BaTh
JOCTHIKEHUS
COBPEMEHHOM
XUMHUYECKOU
HayKd U
XAMHYECKUX
TEXHOJIOTHI
IS
TIOBBIIIIEHUS
COOCTBEHHOTO
WHTEJUIEKTYaTb
HOTO Pa3BUTHUSA
B BHIOpaHHOM
npodeccronan
BHOM
JeATeIIbHOCTH

JIPO4

CrOCOOHOCTD U
TOTOBHOCTb K
00pa3zoBaHUIO
u
camooOpa3oBa
HUIO Ha
MPOTSHKCHUN
BCEMW KU3HU

Bonpocs! v 3aganus s
cobecenoBanus (1. 5.1,
Bonpocsl 1-4), Tema 2.2
Pedepar 2 (1. 5.2)

Bompocs Tecra 37-
47 (n. 6.2)

Bormpoc na
cobecenoBanue 26,
31, 32(m 6.3)




JIPO8

CriocoOHOCTB
OCO3HAHUSA
LIEHHOCTH
Hay4YHOU
JIEeITEIbHOCTH,
rOTOB-HOCTh
OCYIIECTBIATH
MIPOCKTHYIO U
HCCIeN0-
BaTEIbCKYIO
JIeITeIb-HOCTh
WHIUBUIYAIbH
0 U B TPYIIIE

MPO02

Cnoco6HOCTh
BJIQJIETh
HaBBIKAMU
y4eOHO-
HCCTIeI0BATENh
CKOM 1
MPOEKTHOM
NeSITeNIbHOCTH,
HaBBIKAMH
paspeleHus
pooIIeM;

MP09

CriocoOHOCTH
BJIAJICTh
pa3IMYHBIMHU
criocobamu
o0LIeHus U
B3anMOJIeH-
CTBHS,
apryMEeHTHPOB
aH-HO BECTH
JTAJIOT, YMETh
CMST4aTh
KOH(JIUKTHBIE
CUTYAINH;

MP11

CriocoOHOCTE
BBIOMPATH
TEMaTUKy U
METOJIBI
COBMECTHBIX
JIEHUCTBUI C
y4€TOoM 00IIUX
HWHTEPECOB U
BO3MOXKHOCTEH
Ka)KJ0Tro 4jicHa
KOJIJIEKTHUBA,
MIPUHUMATh
nenau
COBMECTHOM
JIeITEIIbHOCTH,




OpraHu30BbIBA
Thb U
KOOPJIMHUPOBA
Tb JEUCTBUSA
o €€
JIOCTHIKCHHIO:
COCTaBJIATH
ILUIaH
JIeNCTBHH,
pacrnpenensiTh
ponu ¢ y4ETOM
MHEHHUH
Y4YaCTHHUKOB,
o0cyx)aarhb
pe3ynbTarhl
COBMECTHOM
paboThI

I1P608

CriocoOHOCTE
Y yMEHUe
IJIAHUPOBATh U
BBIIIOJIHATH
XUMHYECKUH
JKCIIEPUMEHT,
MIPOBOJUTH
peakiuu
HOHHOTI'O
oOMeHa,
OTIPENEIATh
Cpely BOJIHBIX
pacTBOpOB,
KaueCTBCHHBIC
peakiuu Ha
cynbgar-,
KapOoHaT- u
XJIOpUA-
AHMOHEI, Ha
KaTUOH
aMMOHHS;
pemarb
JKCIIEpUMEHTA
JIBHEIE 3aJa4U
10 TeMaM
«Me-Tamme» 1
« Hemerarn-
JBD») B
COOTBETCTBUH
C TIpaBUJIAMH
TEXHUKHU
0e30IacHOCTH




I1P609

CnocoOHOCTh
U yMEHUE
aHAJIU3UPOBATh
XUMH-YECKYIO
nHpopMaIuto,
MOJTy4aeMyI0
U3 pa3HbIX
HMCTOYHHKOB
(cpencts
MacCcoBOM
nHpopmaruu,
cetb MHTEpHET
¥ pyrue)

KonTponbHnas
pabota Nel.

Samanmsg KP Nel
(m.6.1)

Paznen 3.Ctpoenue u cBoiicTBa

HEOPraHUYECKUX

BC€IICCTB

Tema3.l.
Knaccudukanu
H?
HOMEHKJIATypa
U CTpOEHUE
HEOPTaHWYCCKH
X BEILECTB

JIP02

CnocoO6HOCTh
Y TOTOB-HOCTH
K
MIPOJOIKEHUIO
o0pasoBaHUs U
TTOBBIIIC-HAS
KBaTM(UKAITIH
B N30paHHON
npodeccuo-
HAJIBHOM
JESITEIbHOCTH

JIPO8

CnocoOHOCTh
U OCO3Ha-HHUE
LIEHHOCTH
Hay4YyHOU
NeSITENIbHOCTH,
TOTOBHOCTh
OCYIIECTBIISATh
IIPOEKT-HYIO U
HCCIIeI0BaTeNb
-CKYIO
NeSITeNIbHOCTh
VUHIUBUAYAJIbH
0 U B IpyIIIe.

Bonpocs! u 3ananus ans
cobecenoBanus (1. 5.1,
Bompocsl 1-5), Tema 3.1
Pedepar 5 (11.5.2)

MPO08

Crnioco6HOCTb
BJIAJIETh
HaBBIKaMHU
MOJTyICHUS
uHpOpMaLUU
13 UCTOYHUKOB
pa3HBIX TUIOB,
CaMOCTOSITEITh
HO
OCYILIECTBIIATh
MIOMCK, aHaJu3,

cucreMarusan

Bompocs Tecra 48-

62 (1. 6.2)
Bormpoc na

cobecenoBanue 33(

m6.3)




UI0 ¥
WHTEpIpeTaIn
10
nHpOpMaLUU
pa3IMYHbBIX
BHUJIOB 1 (popm
MPECTaBICHA
s

MP09

CriocoOHOCTB
BJIAJICTh
pa3IUYHBIMHU
crocobamMu
oO01IeHus u
B3aUMOCH-
CTBHU,
apryMEHTUPOB
aH-HO BECTHU
JTAJIOT, YMETh
CMSr4aTh
KOH(JIUKTHBIE
CUTYaIIHH,
pa3BEPHYTO U
JIOTUYHO
n3j1ararbh CBOIO
TOYKY 3pEHUS C
HCIIOJIb-
30BaHUEM
SI3BIKOBBIX
CpEJIICTB

MP12

Cnoco6HOCTh
OLICHUBATh
Ka4eCTBO
CBOETO BKJIaJa
1 KaXJI0T0O
y4aCTHHKA
KOMaH IbI B
o0t
pe3yibTar 1mo
paspaboTaHHbBI
M KPUTEPHSIM,
OCYIIECTBIISATh
MMO3UTUBHOE
CTpaTeruyecKo
€ TIOBE/ICHHE B
pa3IMYHbBIX
CHUTYyaIUsAX,
MPOSIBJIATH
TBOPYECTBO U
BOOOpakeHue,
OBITH
WHUIMATHBHBI
M




I1P602

CnocoOHOCTh
Y BIaJICHUE
CUCTEMOM
XUMHYECKHUX
3HAHHMH,
KOTOpasi BKJIIO-
Yaer:
OCHOBOIIOJIara
o1ue
MOHATHSI(XUMU
YECKUI
3JIEMEHT, aToM,
ANIEKTPOHHAS
000J104Ka
aroma, s-, p-, -
d-
AIIEKTPOHHBIE
opOuTanu
aTOMOB, HOH,
MOJIeKyJa,
BaJICHTHOCTb,
ANIEKTPOOT-
pHULIATETBHOCT
b, CTETICHb
OKHUCJICHUS,
XUMHYECKas
CBSI3b, MOJIb,
MoOJIIpHas
Mmacca,
MOJISIPHBIN
00BEM,
KpUCTAILIINYEC
Kas pemeT-Ka,
THUIIBI
XUMHYECKHUX
peaxkuuit
(OKUCTUTENBH
o -
BOCCTAHOBHTE
JIbHBIE, 3K30- U
SHJO0TEPMUYEC
KHE , peaKIuu
HMOHHOTO 00Me-
Ha), pacTBOD,
ANEKTPOITU-THI,
HEAJIEKTPOIUT
BI,
ANEKTOPOJIUTH
yecKas
JUccolanus,
OKHCITU-TEb,
BOCCTAHOBHTE




JIb, CKOPOCTh
XUMHYECKOU
peakiuu,
XHUMHYECKOE
paBHOBEcCHE,
TEOPUH U
3aKOHBI.
Teopus
AMEKTPOTUTHY
€CKOH
JIHACCOLINAINH,
MepUOIU-
YeCKHM 3aKOH
J.N.
MeHnnenees,
3aKOH
COXpaHEHUS
MACCHL.

I1P603

CnocoOHOCTh
Y YMEHHUE
BBISBIISITH
XapaKTepHbIC
MPpU3HAKHU U
B3aHMOCBS3b
M3Y4YEHHBIX
MOHATHH,
MPUMEHSTh
COOTBETCTBY-
FolI1e
TIOHSATHUS TIPU
OIMCaHUU
CTPOCHHS U
CBOWICTB
HEOpPraHWYEeCK
HX U
OpraHUYeCKUX
BEIIECTB U X
IIPEBPAILICHMUI;

I1P604

CriocoOHOCTB
U YMEHUE
HCITOJIb30BaTh
HAanuUMCHO-
BaHUs
XUMHNYCCKHUX
COCIMHEHU
o
HOMEHKJIaType
IUPAC.

I1P609

CrrocoOHOCTE
U YMEHHE
aHaJIM3UPOBATh
XAMHU-YECKYIO




nHpopMmaImio,
MOJTy4aeMyIo
U3 pa3HbIX
HMCTOYHHKOB
(cpencts
MacCcoBOM
nHpopmaruu,
cetb MHTEpHET
¥ pyrue)

Tema 3.2.
dusuko-
XHUMHYECKHE
CBOICTBa
HEOPraHU4eCKu
X BEIECTB

JIPO2

CrocoOHOCTE
K MpOJI0JI-
YKEHHIO
o0OpasoBaHus U
ITOBBILICHHS
KBaTM(UKAITIH
B U30paHHON
po-
(dheccuoHabHO
U neqarenb-
HOCTH

JIPO3

CriocoOHOCTB
K HCIIOJNb-
30BaHUIO
JOCTIOKCHUH
COBPEMEHHOM
XUMHYEC-KOH
HayK{

JIP0O4

Cnoco6HOCTh
Y TOTOB-HOCTh
K
00pa30BaHHIO
u
camoo0Opa3oBa
HUIO Ha
MPOTSDKCHUN
BCEM JKU3HU

JIPOS

Cnoco0HOCTh
1 0CO3HA-HUE
LIEHHOCTH
Hay4YHOU
JEATEILHOCTH,
rOTOB-HOCTh
OCYIIECTBIISATh
MIPOEKTHYIO U
HCCIIeIOBA-
TETBCKYIO
JEATETLHOCTD

MPO03

Croco0OHOCTh
U TOTOB-HOCTE
K
CaMOCTOSTENb-
HOMY IOUCKY

Bonpocsl u 3aganus s
cobecenoBanus (1. 5.1,
Bonpocsl 1-4), Tema 3.2
Pedepar 4 (1. 5.2)

Bompocs! Tecta
63-76 (1. 6.2)

Bormpocer Ha
cobeceoBaHue
35-41(6.3)




METO/OB
peuieHus
MPAKTUYECKUX
3aj1a4,
MPUMEHEHUIO
Pa3IUYHBIX
METO/0B
IMO3HAHUS

MPO06

CriocoOHOCTB
BIIAACTh
Hay4YHBIM
THUIIOM
MBIIIJIC-HUS,
BIIAACTh
Hay4YHOU
TEPMUHOJIOTHE
H, KJIroue-
BBIMH
ITOHATUSMH U
MeToAaMu

MPO7

CnocoO6HOCTh
K IPOJIOJI-
KEHHIO
o0Opa3oBaHus 1
MTOBBILICHUS
kB (puKa-
11U B
n30paHHON
po-
(heccroHanbHO
U JieaTelb-
HOCTH

I1P603

CnocoOHOCTh
(dhopmMupo-Barh
yYMEHUs
BBISIBIISITD
XapaKkTepHbIE
MIPU3HAKH U
B3aHMOCBSI3b
M3YYEHHBIX
TIOHSTHI,

[1P604

CriocoOHOCTE
Y yMEHUe
HCIIOJIE30BaTh
HauMEHO-
BaHUS
XAMHYECKUX
coe-IUHEHNN
110 HOMEHKJIa-
type IUPAC

I1P606

Croco0OHOCTh
K BIaJCHHUIO




OCHOBHBIMH
MeToAaMu
HAy4YHOT'O
[MO3HAHUS
BEILIECTB U
XAMHYECKHX
SIBJIICHHUI
(HabmoneHue,
H3MepeHHue,
IKCIIEPUMEHT,
MOJICITHPOBAHH

e)

I1P609

CriocoOHOCTB
aHAIM3UPOBATH
XUMHYECKYIO
nH(POPMALINIO

Tema 3.3.
Wnenrudukamnm
i
HEOPTaHWYCCKH
X BEIECTB

JIPO3

CriocoOHOCTD
HCIIO/Ib-30BaTh
JOCTHIKEHUS
COBPEMEHHOMN
XHUMHYEC-KOH
HayKH U
XAMHYECKUX
TEXHOJOTHI
JUJIS TIOBBIIIIE-
HHS CBOETO
YpOBHS

JIPO7

CriocoOHOCTE
U COBEp-
IIEHCTBOBAaHHUE
SI3LIKOBOM U
YUTaTEIIHCKOM
KYJIBTY-PBI KaK
cpencTa
B3aHMO-

e CTBUS
MEXKIY
JIIOABMU U
MO3HAHUSA
MHpa

MPO1

CriocoO6HOCTb
U YMEHHE
CaMOCTOSITEINb
HO popmy-
JUPOBATH U
aKTyaJIn3H-
poBaTthb
npobemy,
pac-
CMaTrpuBarh €€
BCECTO-POHHE,

Bomnpocs! u 3aganus s
cobecenoBanus (1. 5.1,
Bonpocsl 1-4), Tema 3.3

Bompocsr Tecra 77-
101 (1. 6.2)




MPO3

CriocoOHOCTB
N T'OTOB-HOCTbH
K
CaMOCTOSTEIIb-
HOMY TIOHUCKY
METOIO0B
pelIeHus
MIPAKTHYECKHIX
3ajad,

I1P605

CrocoOHOCTE
U YMEHHE
yCTaHABJIUBATh
MPUHAJICIKHO
CTh U3YYECHHBIX
HEOpPraHuYeCcK
HX U
OpraHUYeCKHUX
BEIIECTB K
OIpeIEIEHHBI
M KJIaccaM U
rpymnmnam
COCIMHCHUI
XapaKkTepu3oBa
Th UX COCTaB U
BaKHEHIIINE
CBOMCTBA;

I1P608

CnocoOHOCTh
Y yMEHUE
IJIAHUPOBATh U
BBINIOJIHATE
XUMHUYECKHUI
IKCIIEPUMEHT
(nmpeBpareHus
OpPTaHHYECKHUX
BEIIECTB MpHU
HarpeBaHuw,
MONTy-4YeHHe
STUJICHA U
M3y4eHHUE ero
CBOICTB,
Ka4eCTBECHHBIC
peaknuu Ha
aJIbJICTUIbI,
Kpaxmall,
YKCYCHYIO
KHCIIOTY;
JeHaTypamus
OeNKOB MpHU
HarpeBaHuH,
LIBETHBIE
peaxkuuu
OCITKOB;




I1P609

CnocoOHOCTh
U yMEHUE
aHAJIU3UPOBATh
XUMH-YECKYIO
nHpopMaIuto,
MOJTy4aeMyIo
U3 pa3HbIX
HMCTOYHHKOB
(cpencts
MacCcoBOM
nHpopmaruu,
cetb MHTEpHET
¥ pyrue)

KonTponbHnas
pabota No2.

Samauus KP No2
(n.6.1)

Paznen 4. Ctpoenne u cBOMCTBA

OPraHN4YeCKHUX B

CHICCTB

Tema4.1.
Knaccudukanu
H?

CTPOCHUE H
HOMEHKJIaTypa
OpPraHHYECKHUX
BEIIECTB

JIPO1

CriocoOHOCTB
K XMMHUYECKHU
IPaMOTHOMY
IMOBEJICHUIO B
npodeccroHan
BHOMU JCATEIIb-
HOCTH U B
ObITY IpU
oOparie-HuH ¢
XUMHYECKHUMU
Bellle-CTBAMU

JIPO3

CriocoOHOCTE
HCII0IL30BaTh
JIOCTHKEHUS
COBPEMEHHOM
XUMHYECKON
HayK{ IS
TIOBBIIIIEHUS
CBOETO YPOBHS

Bonpocs! u 3aganus s
cobecenoBanus (1. 5.1,

MPO06

CriocoOHOCTE
BIIAJICTh
Hay9IHBIM
THIIOM
MBIIIJICHHUS,
BIIAJICTh
Hay4YHOU
TEPMHUHOJIOTHE
i,

Borpockl 1-7), Tema 4.1

MP11

CnocoO6HOCTh
BBIOMpATH
TEMaTHKY U
METO/IbI
COBMECTHBIX
JNIEUCTBUI C
y4€TOM 001X

WHTEPECOB U

Bormpocsr Tecta 102-

111 (1. 6.2)
Ketic 3 (11.6.4)

Bormpocer Ha
cobeceoBaHue
1,2(m 6.3)

Bormpoc na
cobecemoBanme

34( 6.3)




BO3MOXKHOCTECH
Ka)XKJI0Tro 4jIcHa
KOJIJIEKTHBA,
MIPUHUMATh
LeIu
COBMECTHOM
JEeITEIbHOCTH,
OpraHU30BbIBA
Th U
KOOPAMHUPOBA
Th JE€HUCTBUA
mo eé
JOCTHIKEHHIO:
COCTaBIIATh
IUIaH
JIeNCTBUH,
pacrpenensiTh
posu ¢ y4ETOM
MHEHHUH
Y4aCTHUKOB,
o0cyxnarb
pe3yabTaThl
COBMECTHOM
paboThI

MP14

CnocoOHOCTh
MTOCTOSTHHO
MOBBIIATH
CBOM
oOpasoBarenbH
BIA U
KYJIBTYPHBII
YPOBEHB;

I1P602

Croco6HOCTb
U BJIaJIeHUE
CUCTEMON
XUMHAYECKIX
3HAHUMH,
KOTOpast
BKJIIOYAET
OCHOBOIIOJIara
o1ue
TTOHATHS:
YIJIEpOIHBIN
CKEJIET,
(GYyHKIMOHATL
Hasl TpyTIa,
panukai,
H30MepHs,
TOMOJIOTUYECK
Uil psig,
TOMOJIOTH,
YTJIEBOOPO/IBI,




KHCJIOPOI,
a3orT-
coZieprKaIme
COCIUHHHUS, U
Ap.

I1P603

Cnoco6HOCTB
BBISBIISITH
XapakTepHbIE
MPU3HAKHU U
B3aHMOCBS3b
H3yYEHHBIX
MOHSITHUM,

I1P604

CnocoOHOCTE
Y yMEHUE
HCIIOJIB30BAaTh

HOMEHKJIATYpy
IUPAC

I1P612

CriocoOHOCTE
HCII0/IL30BaTh
penbedHO
TOYEUHYIO
CUCTEMY
0003HaUYEeHUH
JI. bpaiina nns
3aIKMCU
XUMHYECKHX
dbopmyn st
CIEIBIX U
CIIa0OBUIAIIIAX
00y4arommxcs

Tema 4.2.
CsoiicTBa
OpraHUYeCKUX
COCIMHCHUI

JIP02

Crnioco6HOCTb
K
MPOAOKEHUIO
o0pazoBaHUs U
TTOBBIIIECHUS
KBaTU(UKAITIT
B U30paHHON
npodeccronan
BHOU
JESTSIIbHOCTH

MPO02

Crnioco6HOCTb
BJIQJIETh
HaBbIKAMHU
y4eOHo-
HCCIIEBATENBCK
oil
IIPOEKTHOMN
NeSITeNIbHOCTH,
HaBBIKAMHU
paspeleHus
pobiem

Bonpocs! n 3apanus nis
cobecenoBanus (1. 5.1,
Bonpocsl 1-8), Tema 4.2

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

Bormpocer Ha
cobecemoBanue 40-
43(6.3)

Bormpocer Ha
cobecenoBanue 3-

19( 6.3)




MP12

CnocoOHOCTh
OLICHUBATh
KauecTBO
CBOETO BKJIaJa
U KaXJI0TO
y4acTHUKA
KOMaHJIbI B
o0t
pe3yINIbTar 1mo
pa3paboTaHHbBI
M KPHTEPHSIM,
OCYIIECTBIISATh
MO3UTHUBHOE
CTPaTeTUYECKO
¢ MOBE/ICHNC B
Pa3IMYHBIX
CUTYaIUsX,
MPOSIBIIATH
TBOPYECTBO U
BOOOpaXeHHeE,
OBITH
WHUIHATHBHBI
M

I1P606

CriocoOHOCTE
BIIAAETh
OCHOBHBIMH
METOIaMU
HAy9YHOTO
MO3HAHUS
BEILIECTB U
XAMHYECKUX
SIBIICHUM
(mabmronenmue,
U3MepeHue,
IKCIIEPUMEHT,
MOJICTTUPOBAHH

©);

I1P609

CrocoOHOCTB
chopMHUpOBaATH
yYMEHHE
aHaJU3UpPOBaTh
XUMHAYECKYIO
uH(pOpMaIHIO,
MOJTy9aeMyFO
U3 pa3HbIX
HMCTOYHUKOB(CP
€/ICTB
MacCcoBOMI
uHpopMaLuy,
cetb HTEpHET
¥ Ipyrue);




I1P611

CriocoOHOCTB
MIPUMCHSIT
3HaHUA 00
OCHOBHBIX
JIOCTYITHBIX
MeTomax
MO3HAHUS
BEILIECTB U
XAMUYECKUX
SIBJICHUU JUIS
oOyJarommmxcs
c
OTPaHUYCHHBI
MH
BO3MOKHOCTSIM
Y 37I0POBBS;

Tema 4.3.
Wnenrudukamnm
i
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHNE U
MIPUMEHCHHUE B
OBITOBOH U
MTPOM3BOJICTBCH
- HOM
IEeITEIbHOCTH
YyeIoBeKa

JIPO3

CriocoOHOCTB
HCIIOJIE30BaTh
JOCTHIKEHUS
COBPEMEHHOMN
XHUMHYECKOMN
HayKd U
XAMHYECKUX
TEXHOJIOTHUI
IS
IIOBBIIIEHUS
COOCTBEHHOT'O
WHTEJUICKTYaTb
HOTO Pa3BUTHUS
B BHIOpaHHOM
npodeccronan
BHOM

MPO3

CnocoOHOCTh
K CaMOCTO-
STEITBHOMY
IIOUCKY
METOJIOB
peumeHus
MPAKTUICCKUX
3a-71a4,
MIPUMEHCHHIO
Pa3TAYHBIX
CII0CO00B
pacro3HaBaHH
i
OpPraHUYECKUX
BEII[ECTB HA
npuMepe
aJbJIETUIO0B,
CIIUPTOB,
YIJICBOJIOB,
YKCYCHOU

Bompocs! u 3ananus nis
cobecenoBanus (1. 5.1,
Bonpocsl 1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bormpocer Ha

co0ecemoBaHue
7,9,11-13,17




KHCIIOTBI,
0enka M T.IL.) C
HCIIOJIb30BaHU
eM ux (pu3mKo-
XUMHUYECKHX
CBOWCTB U
XapaKTePHbIX
Ka4eCTBEHHBIX
peaKInii.

MPO5

CrocoOHOCTE
yYMETb Iepe-
HOCHUTbH 3HAHHUS
B
MO3HABaTEIIbHY
0 U
MIPAKTHYECKYIO
obmactu
KU3HENEATEND
HOCTH;
WHTETPUPOBATH
3HAHUS U3
pa3HbIX
MPEIMETHBIX
obOnacreii;

MPO7

CriocoOHOCTB
K
MIPOJIOJKEHHUTO
oOpa3oBaHus u
MOBBIIIECHUS
KBaJIM(pUKALIMH
B M30paHHOI
npodeccronan
bHOM
JIEATEIbHOCTH
1 00BbEKTUBHOE
OCO3HaHHUE
ponu
XUMHYECKHX
KOMIIE-TEHITUM
B OTOM;;

I1P601

Cnoco0HOCTh
chopMupoBaTh
MIpe/ICTaBICHH
.0
XUMHUYECKON
COCTAaBJISIONIE
"
€CTESCTBEHHOHA
Y4HOHU
KapTHHBI
MHpa, pOIu
XAMHH B




MMO3HAHUH
SIBIICHUI
MIPUPOJIBI, B
¢dbopmupoBaHU
1 MBIIIJICHUS U
KYJIBTYPBI
JIMYHOCTH, €€
(GyHKIMOHATB
HOW rpamoT-
HOCTH,
HeoOXoauMOon
JUTSL peleHust
MPAKTUYECKUX
3a1a4 u
9KOJIOTHYECKHU
000CHOBaHHOT
O OTHOILICHHUS
K CBOEMY
3JI0POBBIO U
MPUPOTHOU
cperne

I1P609

CnocoOHOCTh
chopmupoBaTh
YMEHUS
aHaAJIU3UPOBAThH
XUMHAYECKYIO
nHpopMaIuto,
MOJIy4aeMyo
U3 pa3HbIX
HMCTOYHUKOB(CP
e/ICTB
MacCcoBOMN
uHpopMaLuy,
cetp HTEpHET
¥ Ipyrue);

I1P611

CriocoOHOCTE
Y yMEHUe
MIPUMCHSIT
3HaHHUA 00
OCHOBHBIX
JOCTYIHBIX
METOJaX
MO3HAHUSA
BEILIECTB U
XAMHYECKUX
SIBIICHUN JUIA
00yJarommxcs
c
OTPaHUYEHHBI
MH
BO3MOXKHOCTSIM
1 37I0POBBST




I1P612

CnocoOHOCTh
HCIIOJIb30BaTh
penbedHO
TOYCUHYIO
CUCTEMY
0003HaYeHUI
JI. bpaiina nns
3aIUCH
XAMUYECKUX
bopmyn st
CJEMBIX U
C71a00BUIALINX
00yJarommxcs

KonTponbHnas
paborta No 3.

3amganus KP Ne3 (.
6.1)

Paznen. 5. Kunernueckue 1 TEpPMOAMHAMUYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX
peakuuii

Tema 5.1.
CxopocTth
XUMHAYECKHUX
peaxkiuil.
XUMHU4IEeCKoe
paBHOBECHE

JIPO2

CriocoOHOCTE
K
MIPOJOIKEHUIO
o0pasoBaHUs U
ITOBBIIIE-HUS
KBaTM(UKAITIH
B U30paH-HOM
npodeccroHan
BHOM
IEeITEIbHOCTH
"1 00BEKTUBHOE
OCO3HAaHHE
ponu
XUMHYECKHX
KOMITETCHITUM
B 9TOM;

JIPO3

CIIOCOOHOCTh
HCII0/Ib30BaTh
JIOCTHIKECHUS
COBPEMEHHOM
XUMHYECKON
HayKd U
XUMHAYECKHUX
TEXHOJOT UM
JUTSE
TTOBBILICHHS
CBOETO yPOBHSA
B
npodeccronan
bHOM
JIEeITEITbHOCTH

JIPO8

Cnoco0HOCTh
OCO3HaHUS
LIEHHOCTH
Hay4YHOUI

Bompocs! u 3ananus nis
cobecenoBanus (1. 5.1,
Bonpocsl 1-11), Tema 5.1

Bonpocsi Tecra 125-
134 (. 6.2)

Keiic 4 (1. 6.4)
Bormpocer Ha

cobecenoBanue? 8-
30(m 6.3.)




NeSITeNIbHOCTH,
TOTOBHOCTh
OCYIIECTBIISATH
MIPOEKTHYIO U
HCCIIeI0BATENb
CKYIO
JeSITeNIbHOCTh
WHIUBUIYAIbH
0 U B IpyIie

MPO1

CnocoOHOCTB
U yMEHHE
CaMOCTOSITEINb
HO
(bopmynupoBar
b H
aKTyaJIn3upoBa
Th IPOOIIEMY,
paccMarpuBarb
eé
BCECTOPOHHE,
OIIPEACIATh
Lenu
JEATEILHOCTH,
3aJaBaTh
napameTphl U
KPUTEPHUH UX
TOCTHKCHUS,
BHOCHTH
KOPPEKTUBHI B
JeSITeTbHOCTD,
OLIEHUBATh
COOTBETCTBHE
pe3yNIbTaToB
HEJISIM,
OLIEHUBATh
PHUCKH
OCJIEACTBUHU
JesITeIbHOCTH

MPO02

Croco6HOCTb
BJIAJIETh
HaBbIKAMU
yaeOHo-
HCCIIeIOBATENb
CKOM 1
MPOEKTHOMU
JeSITeTbHOCTH,
HaBBIKAMU
paspenieHus
pobiewm;

MPO03

CrocoOHOCTE
U TOTOBHOCTB K
CaMOCTOATEND




HOMY TIOUCKY
METOJIOB
pelieHus
MPAKTUYECKUX
3azad,
MIPUMEHEHUIO
Pa3IMYHbIX
METOJIOB
MO3HAHUS

MPO06

Cnoco6HOCTB
BIIAACTh
Hay4YHBIM
THIIOM
MBIILICHUS,
BIIAACTh
Hay4YHOU
TEPMUHOJIOTHE
M, KIIIOUCBBEIMH
MMOHATHSAMH U
METOHaMU

MPO7

CriocoOHOCTB
BBIIBUATaTh
HOBBIE HJIEH,
npeiararh
OpUTHHAJIbHBIC
IMOIXOIbI 1
pelIeHus

MP11

CriocoOHOCTE
BBIOMPATH
TEMaTUKy U
METOJIBI
COBMECTHBIX
JIEHUCTBUI C
y4€TOM 00LIUX
WHTEPECOB U
BO3MOXKHOCTEH
Ka)kKJ0To 4jieHa
KOJIJICKTUBA,
MIPUHUMATh
nenau
COBMECTHOM
JIeSITEIIbHOCTH,
OpraHU30BbIBA
Tb U
KOOpAMHUPOBA
Th TEUCTBUS
o e¢
JIOCTHIKEHHIO:
COCTaBIIATh
IUIaH
JIeNCTBUM,
pacrpenensiTh




ponu ¢ y4ETOM
MHEHU U’
Y4aCTHUKOB,
o0cyx)aarb
pe3yabTaThl
COBMECTHOM
paboThI

MP12

CnocoOHOCTh
OLICHUBATh
Ka4eCTBO
CBOETO BKJIaJa
1 KaXJI0TO
y4aCTHHUKA
KOMaH/IbI B
oO0mmit
pe3yabTaT mo
pa3paboTaHHBI
M KPUTEPUSM,
OCYILIECTBIIATh
MMO3UTUBHOE
CTpATErHYeCcKO
€ TIOBE/ICHYE B
pa3IMYHbBIX
CUTYAITUsIX,
MPOSIBIISATH
TBOPYECTBO U
BOOOpaXxeHHeE,
OBITH
WHUIHATHBHBI
M

MPI15

CriocoOHOCTB
U YMEHHE
JIaBaTh OICHKY
HOBBIM
CHUTYaIIUsM,
BHOCUTH
KOPPEKTUBHI B
NIEATEILHOCTD,
OIIEHHUBATh
COOTBETCTBHE
pe3yJIbTaToB
LEIIAM

I1P608

CnocoOHOCTh
Y yMEHUE
TJTAHUPOBATH U
BBITIOJIHATH
XUMHYECKUN
IKCIIEPUMEHT
(nmpeBparieHus
OpPTaHHYECKHUX
BEIIECTB MPH
HarpeBaHuw,




MOJTydeHUE
9TUJICHA U
H3yYEHHUE eTo
CBOICTB,
Ka4eCTBCHHBIC
peakiyu Ha
aJIbJICTUIbI,
Kpaxmait,
YKCYCHYIO
KHCJIOTY;
JICHaTypaIus
0eJKOB MpHU
HarpeBaHuH,
IIBETHBIC
peakuuu
OCIIKOB;

I1P609

CnocoOHOCTh
¢dbopmMupoBaTH
YMEHHUS
aHaJM3UPOBATh
XUMHUYECKYIO
nH(pOpMaIHIo,
MOJTy4aeMYyIo
W3 pa3HBIX
HCTOYHUKOB(CP
€IICTB
MaccoBOM
nHpOpMaIny,
cetb UHTEpHET
¥ Ipyrue);

Pazpgen 6. PactBoO

bl

Tema 6.1.
Ilonsarue o
pacTBopax

JIPO1

CnocoOHOCTh
u
chopMupoBaH
HOCTb 4YyBCTBa
TOPJOCTH H
YBAXKEHHUS K
UCTOPUU H
JOCTHXKEHUSIM
OTEYECTBEHHO
U XUMUYECKON
HayKH;
XUMUYECKH
rpaMOTHOE
MIOBEJICHHE B
npodeccronan
BHOU
JeSITeTbHOCTH
U B OBITY IIpH
oOpareHuu ¢
XUMHUYECKUMHU
BEIIECTBAMH,

Bomnpocs! u 3aganus s
cobecenoBanus (1. 5.1,
Bonpocsl 1-4), Tema 6.1
-6.2

Bormpoc 26 (1 6.3)




MarepuagamMu
U TIpoLieccaMu

JIP02

CriocoOHOCTB
1 TOTOBHOCTB K
MIPOJIOJKEHUTO
o0Opa3oBaHus U
MOBBIIICHUS
KBaTA(pUKAIAH
B U30paHHOMN
npodeccroHan
BHOM
JIEATEIIbHOCTHU
1 OOBEKTUBHOE
OCO3HAaHHUE
ponu
XAMHUYECKUX
KOMIIETEHIINI
B 3TOM

JIPO3

CIIOCOOHOCTh
HCIIOJIb30BaTh
JOCTHIKEHUS
COBPEMEHHOM
XHUMHYECKOHN
HayKd U
XAMHYECKUX
TEXHOJOTHI
IS
IIOBBIIIEHUS
COOCTBEHHOT'O
WHTEJUIEKTYyaTb
HOTO Pa3BUTHUSA
B BBIOpaHHOM
npodeccronan
BHOM
JeATeIIbHOCTH

JIPOS

CriocoOHOCTE
chopMHpOBATH
IKOJIOTHIECKY
10 KYJBTYDY,
IMOHUMATh
BIIMSIHUE
COI[MAJILHO-
SKOHOMUYECKHU
X TIPOIIECCOB
Ha COCTOSIHHE
MIPUPOIHON U
COLIMAIBLHOMN
CpeIbl,
OCO3HaHHUE
NI100aJIbHOTO
Xapakrepa




9KOJIOTHYECKH
X MpobsemM

JIPO6

CriocoOHOCTB
K HETIPUSATHIO
JIeNCTBHH,
TIPUHOCSIIUX
Bpen
OKpYKaroLen
cpene

MPO03

CIIOCOOHOCTH U
FOTOBHOCTb K
CaMOCTOSTEIb
HOMY ITOHMCKY
METOJIOB
peIICHHUS
MPAKTUYCCKUX
3az1a4,
IIPUMEHEHUIO
pas3IMYHBIX
METOJIOB
[IO3HAHMS

MP04

Croco0OHOCTh
OBJIAJEHUEM
BHUJIAaMH
JIEATEILHOCTH
IO MOJTYYICHUIO
HOBOI'O 3HAHHS

MP14

Cnoco6HOCTh
K ¢popMmu-
POBaHHIO U
MIPOSIBJICHHUIO
HIUPOKON
SPYAUIINH B
pa3HBIX
obmactsax
3HAHUI,
MTOCTOSTHHO
TTOBBIIIATH
CBOU
oOpazoBareinbH
BIA U
KYJIBTYpPHBII
YPOBEHb;

I1P607

CrocoOHOCTB
U yMEHUE
MIPOBOJIUTH
pacy€Thl 110
XUMHYECKUM
bopmynam u
YpaBHEHUSM
XUMHYECKHX
pEeaKIHii C




HCIOJIb30BaHU
eM
(buznIecKux
BEJIMYHH,
XapaKkTepHU3yIo
IIMX BEIIECTBA
c
KOJINYCCTBCHH
O#l CTOPOHBI:
MacCcoBOM
JOTTN
pacTBOPEHHOT
O BEIIECTBA,
Macchl, 00bEMa
(HOpMasTbHBIC
yCIIOBUS)
ras3os,
KOJIMYECTBA
BEIIECTBA,;

I1P610

CriocoOHOCTE
U yMEHHUE
coomonaTh
npaBuia
9KOJIOTUYECKH
nenecooOpasH
Or0 IOBEACHHMS
B OBITY U
TPYIOBOM
JIeSITENLHOCTH
B IIETIIX
COXpaHEeHUs
CBOETO
310pOBbS
OKpYKarolen
Cpelibl;
YUUTHIBATH
OITACHOCTH
BO3JICHCTBUSA
Ha >KUBBIE
OpraHu3Mbl
OITPENEIIEHHBIX
BCIIECTB,
MMOHUMAs
CMBICIT
MOKa3aTes
IIpeACIbHON
JONTyCTUMOM
KOHIEHTpaIuu




I1P611

CriocoOHOCTB
U yMEHUE
MIPUMEHSATH
3HaHUA 00
OCHOBHBIX
JOCTYITHBIX
MeTomax
IMO3HAHUSA
BEIECTB U
XAMHYECKUX
SIBJICHUN JUIA
00yJarommxcs
c
OTPaHHYCHHBI
MH
BO3MOXKHOCTSIM
1 3]I0POBbS

Tema 6.2.
Hccnenosanue
CBOICTB
pacTBOpPOB

JIPO3

CriocoOHOCTE
OBJIaJIETH
yMEHUEM
HCII0/IL30BaTh
JIOCTHIKCHUS
COBPEMEHHOM
XUMHYECKOH
HayKd U
XAMHYECKHX
TEXHOJOT UM
JUIST
MOBBIIIECHUS
COOCTBEHHOT'O
WHTEJIEKTYyalb
HOTO Pa3BUTHUSA
B BbIOpaHHOMU
npodeccronan
BHOM

eI TeIbHOCTH;

JIPO4

CnocoOHOCTh
HCIIOJIE30BaTh
JIOCTHIKCHUS
COBPEMEHHOM
XUMHUYECKOU
HayKd U
XUMHYECKHX
TEXHOJIOTHUI
IS
MTOBBIIIIEHHS
COOCTBEHHOTO
HWHTEJUIEKTYab
HOTO Pa3BHUTHUSA
B BBIOpaHHOM
npodeccronan

Bonpocs! u 3ananus ans
cobecenoBanus (1. 5.1,
Bonpocsl 1-4), Tema 6.1
-6.2

Pedepar 3 (1. 5.2)

Bonpocsi Tecra 135-
139 (1. 6.2)
Keiic 4 (1. 6.4)




bHOU
OCATCIIBHOCTU

MPO02

Cnoco6HOCTh
BJIQJICTh
HaBbIKaMU
yueOHo-
HCCIIeI0BATENb
CKOM 1
MPOEKTHOMN
JeSTEILHOCTH,
HaBbIKaMU
paspereHus
npo0iem;

MPO7

CrocoOHOCTh
BBIJIBUTaTh
HOBBIC UCHU,
mpejiararh
OpI/IFI/IHaJIBHBIe
ITOJXO/BI U
pereHust

I1P607

CnocoOHOCTh
Y yMEHUE
MIPOBOJIUTH
pacy€Tsl 11O
XUMHYECKUM
bopmynam u
ypaBHEHUSAM
XUMHYECKHIX
peaxkiuu ¢
WCIIOJIb30BaHU
eM
(dbuzmIecKux
BEJIMYUH,
XapaKTePHU3YIo
IIMX BEIIeCTBa
c
KOJIMYECTBEHH
OU CTOPOHBI:
Macchl, 00bEMa
(HOpMaJbHBIE
yCIIOBHSA)
ra3os,
KOJTMYeCTBa
BEIICCTRA;
WCIOJIb30BaTh
CUCTEMHBIE
XUMHUYECKHE
3HAHUS JTS
MPUHSITHS
pelIeHH B
KOHKPETHBIX
KU3HEHHBIX




CUTyalnusx,
CBsA3aHHBIX C
B€IIECTBaAMH U
nux
IIPUMCHCHUEM

I1P609

CnocoOHOCTB
dhopmupoBaTh
yYMEHUS
aHAJIU3UPOBATh
XUMHYECKYIO
nHpopMaImto,
MOJTy4aeMyIo
U3 pa3HbIX
HMCTOYHUKOB(CP
€/ICTB
MacCcoBOMI
nHpopmaruu,
cetb MHTEpHET
¥ Ipyrue);

I1P610

Cnoco6HOCTh
Y yMEHHUe
coOronarh
MpaBuIia
9KOJIOTHYECKHU
nenaecooOpasH
OT0 TOBEJICHUS
B OBITY U
TPYIOBOM
NeSITEIbHOCTH
B LIETISX
COXpaHEeHUs
CBOETO
310pOBbS U
OKpYKaroen
Cpelibl;
VAUTHIBATH
OMaCHOCTb
BO3JICUCTBHUS
Ha )KUBBIC
OpraHU3MBbI
ONPENCIEHHBIX
BEIIECTB,
MTOHUMAS
CMBICIT
roKasarens
NpeaeabHON
JIONyCTUMOM
KOHIIEHTpAITu!

I1P611

CnocoOHOCTh
1 YMCHHE
MPUMEHSTh
3HaHUs 00




OCHOBHBIX
JOCTYITHBIX
MeTomax
IMO3HAHUS
BEIECTB U
XAMHYECKUX
SIBJICHUN JUIA
00yJarommxcs
c
OTPaHUYCHHBI
MH
BO3MOKHOCTSIM
1 3]I0POBbS

Paznen 7. Xumus

B OBITY M TPOU3BOJICTBEHHOMN JESITEIHHOCTH YEJIOBEKA

Tema 7.1.
Xumus B ObITY
u
MIPOU3BOJICTBEH
HOH
JeSITeTbHOCTH
YeJIoBeKa

JIPO1

CnocoOHOCTh
u
chopmupoBaH
HOCTh YyBCTBa
TOPIIOCTH U
YBOKEHUS K
HCTOPUH U
JOCTKEHUSIM
OTEYECTBEHHO
W XMMHUYECKOM
HayKU;
XUMHUYCCKH
rpaMOTHOE
MOBE/ICHUE B
npodeccroHan
BHOM
NeSITENIbHOCTH
U B OBITY IIpH
oOpallleHuu ¢
XUMHYECKHUMH
BEIIIECTBAMH,
MarepuaIaMu
Y TIpoIeccaMu

JIPO2

CriocoOHOCTE
1 TOTOBHOCTH K
MIPOIOIKEHUTO
o0Opa3oBaHUs U
[TOBBIIIICHHS
KBaJTU(pUKAIINH
B n30paHHOMI
npodeccronan
BHOM
JIEATEeIIbHOCTHU
1 0O0BEKTUBHOE
OCO3HaHHUE
poiu
XUMHYECKHX

Bormpocs! n 3axanus nis
cobecenoBanus (1. 5.1,
Bonpocsl 1-8), Tema 7.1
Pedepar 6, 7 (11. 5.2)

Bormpocer Ha
cobecenoBanued3-
45(6.3)




KOMITIETEHIINI
B 9TOM

JIPO4

CriocoOHOCTB
1 TOTOBHOCTh
H CIIOCOOHOCTE
K
00pa3oBaHUIO
i1
camooOpa3oBa
HHIO Ha
MPOTSDKEHUH
BCEil KM3HU

MPO02

CriocoOHOCTB
BJIAJICTh
HaBBIKAMHU
yueOHo-
HCCIEN0-
HCCIIEI0BATEb
CKOH 1
MPOEKTHOM
JEeITEIbHOCTH,
HaBBIKAMH
paspenieHus
pooIIeM;

MP04

CnocoOHOCTh
BJIQJICTh BUJIA-
MU
JeSTCIIbHOCTH
0 MOJYYCHUIO
HOBOTO
3HAHUS, €T0
WHTEPIIpETAIN
I/I’
npeoOpazoBaH
HIo U
MIPUMCHECHHUIO B
Pa3IMYHBIX
Y4eOHBIX
CUTYaIUsX, B
TOM YHCIIE TIPH
CO3/1aHUU
Y4eOHBIX U
COLIMANTBHBIX
MTPOCKTOB;

MPO5

CrrocoOHOCTE
U YMEHHE
MEPEHOCUTh
3HAHUA B
MO3HABATEIIbHY
0"
MPAKTUYECKYIO
o0OacTu




KU3HEIEATEID
HOCTH;
WHTETPUPOBAThH
3HAHUA U3
pa3HbIX
MPEIMETHBIX
obOnacrei

MPO8

CnocoOHOCTh
BJIAJICTh
HaBBIKAMU
MOJTyYCHUS
nHpOpMaLUU
U3 UCTOYHUKOB
Pa3HBIX TUIIOB,
CaMOCTOSITEITh
HO
OCYILIECTBIISATh
MIOMCK, aHAJTU3,
crCcTeMaTh3all
HI0 U
WHTEpIpeTaIH
10
nHpopmauu
Pa3IMYHBIX
BHJIOB U (hopm
MPEICTaBICHU
s

MP09

CriocoOHOCTE
BIAJICTh
pa3IUYHBIMU
crocodoamMu
oO01IeHus u
B3aMMOJICUCTB
Hst

MP12

Cnoco0HOCTh
OIICHUBATH
KauyeCTBO
CBOErO BKJIaJa
U Ka)KJI0T0
Y4aCTHHKA
KOMaH bl B
oOommii
pe3yabTar mo
pa3paboTaHHBI
M KPHTEPHSIM,
OCYIIECTBIATH
IMO3UTUBHOE
CTPaTETUYECKO
¢ IIOBEJICHHE B
Ppa3TAYHBIX
CUTYaITUsX,
HpOfIBJ’IfITB




TBOPYECTBO U
BOOOpakeHue,
OBITH
MHUIAATHBHBI
M

MP16

CrocoOHOCTE
[MOHUMAaTh CBOE
SMOILIMOHAJIBHO
€ CO-CTOsIHHUE,
BHUJIETh
HaIpaBJICHUS
pa3BHUTHS
COOCTBEHHOM
SMOILMOHAJIBHO
i cdepsl, ObITh
YBEPEHHBIM B
ceOe;

MP17

CriocoOHOCTE
K DMIIATHH,
BKJTIOUAIOIICH
CIIOCOOHOCTh
IIOHUMATh
SMOIMOHAJIEHO
€ COCTOSIHHE

JApyrux

MP18

CIIOCOOHOCTD
MPUHUMATh
ce0s1, MoHUMast
CBOHU
HEJIOCTATKU U
JIOCTOUHCTBA,
MIPUHUMATH
MOTHUBBI U
apTyMEHTBI
APYrUX JIIOACH
TP aHATU3E
pe3yabTaToB
JIEATEILHOCTH,
MPU3HABATh
CBOE IPaBo U
MPaBo APYTUX
JIIOZCH Ha
OIIIMOKH,
pa3BHUBaTh
CIIOCOOHOCTH
MTOHUMATh MU
C TIO3HIUU

APYTOro
YeJI0BeKa

I1P602

CUMBOJINYECKH
M SA3BIK XMMHUU,
(akronmoruyec




KHE CBEJICHUS
O CBOICTBaX,
cocTaBe,
MOJIYYCHUS U
0e30ImacHOM
HCIIOIL30BaHU
W BaKHEHIINX
HEOPraHu4YecK
X U
OpraHUYeCKUX
BEIIICCTB B
OBITY U
MPaKTUYECKOU
JIeITSIIbHOCTH
YyeJoBeKa

I1P606

CrocoOHOCTE
U BlIaJECHHUE
OCHOBHBIMH
METOIaMU
Hay4YHOTO
MO3HAHUS
BEIIECTB U
XAMHYECKUX
SIBIICHUM
(HabmoneHwue,
HU3MEpPEHHE,
JKCIIEPUMEHT,
MOJICTTUPOBAHU

¢)

I1P609

CnocoOHOCTh
U yMEHUE
aHAJIU3UPOBAThH
XUMHYECKYIO
nH(popMaIuio,
MOJIy4aeMYIO
U3 pa3HbIX
HCTOYHHUKOB
(cpencts
MaccoBOM
nHpopmanuuy,
cetb MHTEpHET
¥ IpyrHe)

I1P611

CnocoOHOCTh
1 YMCHHE
MPUMEHSTh
3HaHU 00
OCHOBHBIX
JOCTYITHBIX
MeTomax
[MO3HAHUS
BEILIECTB U
XUMHYECKHUX




SIBIICHUN TUIA
00yJarommxcs
c
OTPaHHYCHHBI
MH
BO3MOXKHOCTSIM
1 3]I0POBbS

I1P612 CrocoOHOCTE
HCIIOJIB30BaTh
penbedHO
TOYCYHYIO
CUCTEMY
0003HaUYEeHUH
JI. bpaiina nns
3aIUCH
XAMHYECKHX
dbopmyn st
CJEIBIX U
CIIa0OBUIAIIIAX
00y4aroImxcs

3.2 Cpe)ICTBa, NMPUMCEHACMBIC 1JIsI OCHKH YPOBHS HpaKTH‘{eCKOﬁ MMOATOTOBKH

Kparkoe Kon pesynbrara [Toka3zatens HaumenoBanue
HAaMECHOBAaHHE oOy4eHus OBJIA/ICHUS OLICHOYHOT'O CPENICTBA U
pazzaena (Momys) pe3ynbraTaMu MIPEJICTAaBJICHUE €0 B
/ TeMBI IpenMeTa 00yueHust dOC
Texyui KOHTPOJIb
Pasnen 1. OCHOBBI CTpOEHHUSI BELIECTBA
Tema 1.1 CnocoOHOCTh
[IpakTrueckoe O0CO3HaBaTb CBOU
3ansTue Ne 1 KOHCTUTYLIMOHHBIE
P02 npaBa U 0053aHHOCTH,
yBa)keHUE 3aKOHA U
pa-BOMIOPSIIKA B
uHpOpMa-IIMOHHON
chepe
Crioco6HOCTh
chopMupoBaTh
HPAaBCTBEHHOE
co3HaHue, sthueckoro | [lpaktuueckas ~ pabora
JIP04 MOBEACHUS C Nel (m.5.4)

HCTIOJIb30BaHHEM
UH(POPMAILTMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

MPO3

CnocoOHOCTb CTaBUTH H
hopmynTupoBarh
COOCTBEHHBIE 3aJ]a4H B
o0OpazoBaTeTbHOU
JIEATETLHOCTH U
KU3HCHHBIX CUTYaIUAX
JUIsL peIICHUS




WH(pOPMAITMOHHBIX
3aza4q

I1P602

CrocoOHOCTH BIIAJIETh
CUCTEMOUN XUMUYECKUX
3HAHU, KOTOpast
BKJIIOYAET:
OCHOBOIOJIArarolme
MOHATHUS(XUMUYECKUI
DIIEMEHT, aToM,
PIIEKTPOHHASI 000JI0UKA
aroma, s-, p-, -d-
HIIEKTPOHHBIC OPOUTAITI
aTOMOB, HOH,
MOJIEKYJIa,
BaJICHTHOCTD,
RJIEKTPOOTPULIATEIIBHOC
Th, CTETICHb OKUCIJICHUS,
XUMUYECKasl CBSI3b

Tema 1.2
[IpakTrueckoe
3ausatue Ne 2

JIPO1

CnocoOGHOCTh
(dbopMupoBaTh
YYBCTBO TOPAOCTH U
YBa)KCHUS K UCTOPUU
U JIOCTHXCHUSM
OTEYECTBEHHOM
XHUMUYECKOH HAYKH;
XUMHUYECKU
rpaMOTHOE
MOBEJICHUE B
npodeCcCHOHATLHOU
JIESITCIILHOCTH | B
ObITY TIpu 0OpalieHuu
C XUMHYECKHUMH
BEIIECTBaMH,
MaTrepuaaMu 1
MPOIeCCaMu;

JIPO4

CnocoOHOCTh U
TOTOBHOCTb K
00pa3oBaHUIO U
caM000pa30BaHHUIO Ha
IIPOTSKEHNUN BCEU
JKU3HU;

MP04

CrocoOHOCTh OBJIAJETH
BUIAMH AEATEILHOCTH
IO MTOJTY9ICHUIO HOBOTO
3HAHUA

MPO6

CrocoOHOCTB
¢dbopmMupoBaHUs
HAy4YHOTO THIIA
MBIIIJICHUS

[IpakTnueckas
Ne2 (m.5.4)

pabora

MP11

CnocoOHOCTh BBIOUPATH
TEMAaTUKY U METO/IbI
COBMECTHBIX JIEUCTBHI C




y4ETOM 001X
HWHTEPECOB U
BO3MOXHOCTEH Ka)10T0
YjIeHa KOJIJICKTUBA,
MIPUHUMATh IIEJTH
COBMECTHOM
NeSATEeTLHOCTH,
OpraHU30BbIBATH U
KOOPJMHUPOBATH
JIEUCTBUS 1O €€
JOCTHYKCHHIO:
COCTABJIATH IIJIaH
JIENCTBHH,
pacrpenesnsiaTb poJiu ¢
Y4ETOM MHEHHI
Y4aCTHHUKOB, 00CyKaaTh
pe3ynbTaThl COBMECTHOM
paboThI

I1P603

C110cOOHOCTD BBISBIISTE
XapaKTEepHbIC MMPU3HAKU U
B3aUMOCBSA3b U3YYEHHBIX
MMOHSATHI

Pazpen 2. Xumunuec

KHC pCaKIInn

Tema 2.1
[IpakTyeckoe
3anstue Ne 3-4

JIP02

CrnocoOHOCTE H
TOTOBHOCTH K
MIPOIOJDKEHUTIO
00pa3zoBaHHs U
ITOBBIIIICHUS
KBaTM(UKALIUH B
n30paHHON
npodeccuoHalIbHON
JIEITENHLHOCTH U
00BEKTUBHOC
OCO3HaHHE POJIU
XUMHYECKHUX
KOMIICTEHITAI B D TOM

JIPO3

CnocoOHOCTh
HCIIOJB30BaTh
JIOCTHOKCHUS
COBPEMEHHOM
XUMUYECKOM HAYKH U
XUMHYECKUX
TEXHOJIOTUI I
MTOBBIIIICHUS
COOCTBEHHOTO
HWHTEIICKTYaTbHOTO
pa3BUTHS B
BbIOpaHHOM
npodeccuoHaIbHON
JIEITENHHOCTH

JIPO4

CnocoOHOCTE U
TOTOBHOCTH K

[IpakTnueckas
Ne3-4 (n.5.4)

pabora




00pa3oBaHUIO 1
caMo00pa3oBaHUIO Ha
MPOTSKEHUU BCEH
KU3HU

MP04

CriocoOGHOCTH BIIa/IETh
BUJIAMHU JCATEIbHOCTH
10 MTOJIy4EHUIO0 HOBOTO
3HaHUS, €ro
UMHTEpIpeTaIuH,
peoOpa3oBaHUIo U
IIPUMEHEHHIO B
Pa3IUYHBIX y4EOHBIX
CUTYyaLlUsIX, B TOM YHCIIE
IIPU CO3JJaHUM Y4E€OHBIX
U COLMAJIBHBIX
IIPOEKTOB

MPO5

CrnocoOGHOCTh U yMEHUE
NEPCHOCUTD 3HAHUA B
MIO3HABAaTEJILHYIO U
MIPaKTUYECKYI0 00nacTu
KHU3HEACATECILHOCTH;
WHTETPUPOBATH 3HAHUS
U3 Pa3HBIX IPEJIMETHBIX
obnacrei

ITP605

CrocoOHOCTh ¥ YMEHHE
yCTaHaBJIUBATh
MIPUHAJIEKHOCTD
M3YYEHHBIX
HEOPraHUYEeCKUX U
OpPraHMYECKHX BEIIECTB
K OIpENEIEHHBIM
KJlaccaM M rpynmnam
COCIMHEHUI
XapaKTepHU30BaTh UX
COCTaB M BaKHEHIINE
CBOMCTBA; ONPEIEIATh
BH/JIbI XUMHUYECKUX
CBsI3€H (KOBaJIeHTHAs,
VOHHas,
MeTajsIndecKasi, BOAO-
poIHast)), TUIIBI
KpUCTAJNINYECKUX
PEILIETOK BEUIECTB;
KJ1acCU(UIIUPOBAThH
XUMHUYECKHE peaKluu

I1P606

Croco6HOCTh 1
BJIa/ICHUE OCHOBHBIMU
MCTOJaMU HAYYHOT'O
MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIEHUU
(mabmronenmue,
HU3MEepeHHe,




AKCIIEPUMEHT,
MOJIETUPOBAHUE)

I1P607

CriocoOHOCTb U yMEHHE
IIPOBOJUTH PACUYETHI 110
XUMHUYECKUM (popMynam
U ypaBHEHUSIM
XUMHMYECKUX PEaKLUH C
HCIIOJIb30BaHUEM
(bu3NYEeCKUX BEIUYHUH,
XapaKTepU3yIOLIUX
BELIECTBA C
KOJINYECTBECHHOU
CTOPOHBI: MACCHI,
00béMa (HOpMaJIbHBIE
YCJIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA;
HCII0JIb30BaTh
CUCTEMHbIE XUMUYECKHE
3HAHUA VIS IPUHATHS
pelIeHU B KOHKPETHBIX
KU3HEHHBIX CUTyalMsIX,
CBSI3aHHBIX C
BELIECTBAMU U UX
IPUMEHEHHEM

I1P610

CrocoOHOCTh ¥ yMEHHE
coOI0AaTh NMpaBuiia
PKOJIOTMYECKHU
11e71I€CO00pa3HOro
MOBE/ICHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B
L[EJISIX COXPAHEHUSI CBOETO
310POBbS U OKPYKAOLIEH
Cpelibl; yYUTHIBATh
OMACHOCTh BO3JCHCTBUS
Ha YKUBbIE OPTaHU3MBbI
OITPEICIIEHHBIX BEIIECTB,
MOHUMAsi CMBICII
MoKa3aTess MpeaeabHON
TOITYCTUMOU
KOHIICHTPAIINH

I1P611

CrocoOHOCTh U yMEHUE
[PUMEHSTH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METO/IaX MO3HAHUS
BEILIECTB M XUMHUECKUX
SIBJICHUN JUIA
00yJaroIIXCs C
OTpaHUICHHBIMU
BO3MO)KHOCTSIMU 37I0POBBS

Tema 2.2
IIpaxTHueckoe
3aHsaTue Ne 5

JIPO3

CrocoOHOCTE
KUCIIOJIB30BaTh
JOCTHUKCHUA

[IpaxTrueckas
Ne5 (m.5.4)

pabora




COBPEMEHHOM
XUMUYECKOU HAYKU U

XUMHUYECKUX
TEXHOJIOTUM JJIs1
MOBBILICHUS
COOCTBEHHOTO
MHTEJJIEKTYaIbHOTO
pa3BUTHS B
BBIOpAHHOU
npodeccuoHaIbHON
JIESITEIIbBHOCTH
JIP04 CrocoOHOCTh U
TOTOBHOCTb K
00pa3oBaHUIO U
caM000pa30BaHHUIO Ha
IIPOTSKEHNUN BCEU
YKU3HU
JIPO8 Cnoco6HOCTh
OCO3HAHHUS LIEHHOCTH
HAy4YHOU JIESITENBHOCTH,
TOTOBHOCTh
OCYIIECTBIIATh
MIPOEKTHYIO U
HCCIIEI0BATENBCKYIO
NeSITeNIbHOCTh
WHIUBUAYAIBHO U B
rpymnme
MPO2 CnocoOHOCTh BIa/IETh
HaBbIKaMH y4eOHO-
HCCIIEIOBATEIBCKON U
MIPOEKTHOMN
NEeSTeTbHOCTH,
HaBBIKaMH pa3pelieHus
mpo0iem
MPO09 CnocoOHOCTH BIAJETh
pa3IUYHBIMHU
criocobamu O0IIeHUs U
B3aHMOJICHCTBHS,
apryMEeHTHPOBAHHO
BECTH JIUAJIOT, YMETh
cMSTYaTh KOHQIUKTHBIE
CUTYyaluH, pa3BEPHYTO U
JIOTUYHO M3J1arath CBOIO
TOUKY 3pEHUS C
HCIIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB
MP11 CriocoO6HOCTH BHIOMpATh

TEMAaTUKY U METOJIBI
COBMECTHRBIX JICUCTBUI C
y4ETOM 00ITUX
WHTEPECOB U
BO3MOXKHOCTEH KaXJI0TO




YJIeHA KOJUIEKTHBA,
MIPUHUMATh 1IEJIH
COBMECTHOM
NEesITeIbHOCTH,
OpraHU30BbIBAaTh U
KOOPAMHUPOBATH
JNIEUCTBUS 1O €6
JOCTHKCHUIO:
COCTAaBJIATH IJIaH
JICHCTBUIA,
pacpenesnsiaTb poiiy ¢
y4ETOM MHEHUI
Y4aCTHUKOB, 00CYKaTh
pe3ynbTarbl COBMECTHOM
paboThI

ITP608

CrocoOHOCTh U yMEHHE
IUTAHUPOBATh U
BBIMIOJIHSITH XUMHYCCKHIA
IKCTICPUMEHT
(npeBpaiueHus
OpPraHUYECKHX BEIICCTB
IIPU HarpeBaHUH,
MOJTyYCHHUE STUIICHA U
W3y4YEHHE €r0 CBOKCTB,
KaueCTBCHHBIC PCAKIHH
Ha aJbACTH/IBI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
JeHaTypalus OeJIKOB
[P HATPEBaHUH,
[[BETHBIC PEAKIINU
0€JIKOB; POBOIUTh
PEaKIi HOHHOTO
oOMeHa, onpeensiTh
Cpeny BOIHBIX
pacTBOpOB,
KaueCTBEHHBIEC PEaKIUH
Ha cynbdar-, KapOoHaT-
Y XJIOpU/I-aHUOHBI, Ha
KaTHOH aMMOHHUS;
pemiarhb
AKCTIEpUMEHTAJIbHbIC
3aj1a4u 10 TeMaM
«MeTtamib» U «
Hemeranmns») B
COOTBETCTBHH C
MPaBUJIAMH TEXHUKHU
0€301acHOCTH MPU
oOparlieHuu ,
BEIIECTBAMH U
1a00paTOpHBIM
o0opymoBaHuEeM;
TPE/ICTaBIISTh




pe3yIbTaThI
XUMHYECKOTO
IKCTIEPUMEHTA B (popme
3alMCU YPaBHEHUU
COOTBETCTBYIOIINAX
peakuuii u
hopmynIupoBarh
BBIBOJIBI HA OCHOBE ITHX
pe3yNIbTaToB

ITP609

CriocoOHOCTh U yMEHUE
QHAJIM3HPOBAThH
XHUMHYECKYIO
nH(opMaruio,
MOJTY4aeMyI0 U3 Pa3HbIX
HNCTOYHUKOB (CPEACTB
MaccOBOW MH(OPMAIIH,
cetb MHTEpHET U ipyrHe)

Pasnen 3.Ctpoenn

€ M CBOlicTBa HECOPIraHNIE€CKUX BCIIECTB

Tema 3.1
[IpakTrnueckoe
s3ausatue Ne 6

JIP02

CnocoOHOCTH U
TOTOBHOCTb K
MIPOIOJKEHHUIO
00pa3zoBaHus 1
MOBBILICHUS
KBaJIM(UKALIUY B
n30paHHOM
npodeccuoHaNbHOM
JESITEIbHOCTH U
00BEKTUBHOE
OCO3HaHHE POTIU
XUMHUYECKUX
KOMITETEHIIUI B 3TOM

JIPO8

CrocoOHOCTh U
0CO3HaHHUE [ICHHOCTHU
Hay4YHOU
JIeSITeIIbHOCTH,
TOTOBHOCTb
OCYILIECTBIIATH
MPOSKTHYIO U
HCCIIEI0BATENBCKYIO
JIeATEITLHOCTD
WHAUBUAYAILHO U B

rpymme

MPO8

CriocoOGHOCTH BIIA/IETh
HaBBIKAMH TIOTYYICHUS
uH(pOpMaLUH U3
MCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO
OCYIIECTBIIATH TIOUCK,
aHau3,
CHCTEMaTU3aINIO0 ’
MHTEPIpPETAIHIO
uHpopMauu

IIpakTrueckas
Ne6 (11.5.4)

pabora




pa3UYHBIX BUIOB
(dhopM mpeacTaBIeHUS

MP09

CnocoOHOCTh BIIaJICTh
pa3IUYHBIMU
crnocobamMu o0LIEeHUS U
B3aHMMOJICHCTBHS,
apryMEHTUPOBAHHO
BECTH JIMAJIOT, YMETh
CMSATYaTh KOH(MIUKTHBIE
CUTYyalluH, pa3BEPHYTO U
JIOTUYHO HM3JIaraTh CBOIO
TOUYKY 3PEHUS C
HCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB

I1P602

CrocoO6HOCTh 1
BJIaJICHUE CUCTEMOM
XUMHYECKUX 3HAHUH,
KOTOpasi BKJIFOYAeT:
OCHOBOTOJIAraroIme
MOHATHSI(XUMUICCKU T
AIIEMEHT, aToM,
AJIEKTPOHHAsI 000JI0UKa
aroma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTAIIN
aTroMoOB, HOH, MOJIEKYJa,
BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIHHOCT
b, CTENIEHb OKUCIICHUS,
XUMHYECKas CBA3b,
MOJIb, MOJISIPHAS Macca,
MOJISIPHBIA 00BEM,
YITIEPOJIHBIN CKEJIET,
(byHKIMOHATIBHAS
rpynmna, pagukail,
nu30Mepus,
TOMOJIOTHYECKHM psij,
TOMOJIOTH,
YIJIEBOJIOPOJIBI,
KHUCJIOPOA- U
a30TcozepKalue
COEIMHEHMUS,
OMOJIOTUYECKH
aKTUBHBIE
BelecTBa(yIIeBOIbI,
KUPBI, OCIIKH),
MOHOMeEp, TTOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COEIMHEHMUS,
KpUCTAITUYECKAs
pelETKa, TUIIBI
XUMHYECKHX PEAKIIHI




(OKUCTUTENBHO -
BOCCTaHOBUTEIIbHEIE,
9K30- U
SHJOTEPMUYECKHUE ,
peaKkIMu HOHHOTO
o0OMeHa), pacTBop,
IEKTPOIIUTHIL,
HEAJIEKTPOJIUTHI,
JIEKTOPOJIUTUYECKAS
JUCCOIUAINSA,
OKHUCIIUTEND,
BOCCTAHOBHTEIIb,
CKOPOCTh XMMHUYECKOU
peaKIu XUMHYECKOe
paBHOBECHE), TEOPUH U
3aKOHBI(TEOpUs
XUMHUYECKOTO CTPOEHUS
OpraHUYECKHUX BEIECTB
A, M, byrtneposa,
Teopus
BIEKTPOIUTHYECKOMN

U CCOLIMAIUH,
MEPUOANYECKUIN 3aKOH
J.1. MeHneneeB, 3aKOH
COXpaHEHUSI MaCCHhI),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK
XUMUU,
(dakromornyeckue
CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUSI U
0e30MmacHOM
HCIIOJIH30BaHUHU
BaKHEUIITNX
HEOPTraHUYECKUX U
OpraHWYECKHX BEIECTB
B OBITY U IPAKTHYECKOM
JESTEIbHOCTH YeJIOBEKA

I1P603

CriocoOHOCTh ¥ YMEHHE
BBISIBJISITh XapaKTEpHbIE
MIPU3HAKH U
B3aHMOCBSI3b
W3Y4YECHHBIX ITOHATUH,
MIPUMEHSTh
COOTBETCTBYIOIIIHE
MIOHATUS TIPU ONIHCAHUU
CTPOEHUS U CBOICTB
HEOPraHMYeCKUuX U
OpPraHMYECKHX BEIIEeCTB
U UX TMpEeBpalleHUH;
BBISIBIISITH B3aUMOCBSI3b
XUMHUYECKUX 3HAaHUH ¢




IIOHSATUSIMHA N
HpeI[CTaBHeHI/ISIMI/I
JPyTHX
eCTeCTBCHHOHay‘IHBIX
IIpEAMCTOB

I1P604

CrocoOHOCTh U yMEHHE
HCII0JIb30BaTh
HAauMEHOBAHHUS
XUMHUYECKHUX
COCIMHEHU I
MEXIYHAPOJIHOTO COHO3a
TEOPETUUYECKOU U
MPUKJIATHON XUMHUHU U
TPUBUAJIbHBIE HA3BAaHUS
BAKHEUIIUX
BEIIECTB(ATUJICH,
alEeTUJIeH, NIMLEPUH,
denon, popmanbaeTu/,
YKCYCHasi KUCIIOTa,
IJIMLMH, yrapHbIX ra3,
YIJIEKUCIBIN ra3,
aMMHUaK, rai¢HHas
W3BECTh, HEralIEHast
U3BECTb, IUTHEBAS COZA
U APYTUX), COCTABIATH
bopmymsl
HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB,
YpaBHEHUSI XUMUYECKHUX
peakiuii, OObSICHAThH UX
CMBICJI; IOATBEPK1aTh
XapakTepHbIe
XUMHYECKHE CBOMCTBA
BEIIECTB
COOTBETCTBYIOLIUMHU
9KCIEPUMEHTAaMU U
3alMUCsIMU YpPaBHEHUIN
peaxkuuii

I1P609

CrocoOHOCTh U yMEHUE
QHAIM3UPOBATh
XUMHUYECKYIO
1H(pOpMaIuIo,
MOJIy4aeMYI0 U3 Pa3HbIX
MCTOYHHUKOB (CpE/CTB
MaccoBOW MH(OPMAIIH,
ceTh MIHTEpHET M npyTHe)

Tema 3.2
[IpakTrueckoe
3ausatue Ne 7

JIP02

CnocoOHOCTh K
TIPOTOJDKEHUTO
o0Opa3oBaHus U
[IOBBIIIEHUS
KBaM(UKALIUY B
n30paHHON

IIpaxTrueckas
Ne7 (m.5.4)

pabora




npodeccuoHaIbHOM
JIESITCILHOCTH U
00BEKTUBHOC
OCO3HAaHUE PO
XUMHYECKUX
KOMIICTCHITUM B 3TOM;

JIPO3 CnocoOHOCTh YMETh
HCIIOJb30BaTh
JOCTHIKEHUS
COBPEMEHHOM
XUMHYECKON HAyKU U
XAMHYECKUX
TEXHOJIOTUH 1
MIOBBIIIEHNS
COOCTBEHHOTI'O
HUHTEIJICKTYaTbHOTO
pa3BUTHS B
BbIOpaHHOM
npodeccuoHaNbHOM
JIEITEILHOCTH,
JIPO4 CriocoOHOCTE U
TOTOBHOCTbB K
00pa3oBaHHIO U
caMo00pa3oBaHUIO Ha
MPOTSDKEHUN BCEH
KU3HU
CriocoOHOCTE U
JIPOS O0CO3HAHHE ICHHOCTHU
HAy4YHOU JeATeIbHOCTH,
TOTOBHOCTH
OCYIIECTBISATh
MIPOCKTHYIO U
HCCIIEIOBATENbCKYIO
JIEeATEIbHOCTD
WHIUBUAYAIbHO U B
rpyIime
MPO3 CIIOCOOHOCTH H
TOTOBHOCTB K
CaMOCTOSITETEHOMY
MTOWCKY METO/IOB
pelIeHUs TPaKTHUECKUX
3aJ1ad, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB
MMO3HAHUS
MPO06 CnocoOHOCTb BIIAJIETh

HAay4YHbIM THIIOM
MBILLJIEHUS], BIAJIETh
Hay4YHOU
TEPMHUHOJIOTUEN,
KJIFOYEBBIMU MOHSITUIMH
Y METOJAMU




MPO7

CriocoOHOCTB
BbIABHUI'aThb HOBBIC UCH,
mpeJiararh
OpI/IFI/IHaJIBHLIC IIOAXO bl
1 PEHICHUS

I1P603

CrrocoOHOCTE
bopMHpOBaTh  YMEHHUS
BBISABJIATH XapaKTepHHe
[IPHU3HAKH U
B3anMOCBA3b
W3YUYCHHBIX TOHSATHI

I1P604

CrocoOHOCTh U yMEHHE
HCII0JIb30BaTh
HAauMEHOBAHMUS
XUMHYECKHUX
COCIMHEHU I
MEXIYHapOIHOTO COI03a
IUPAC, nonrsepxaarb
XapaKTepHbIE
XUMHUYECKHE CBOWCTBA
BELIECTB
COOTBETCTBYIOLIUMU
9KCIEPUMEHTAaMU U
3alMUCsIMU YPaBHEHUHN
peakiuii

ITP606

CrocoOHOCTh U BIIaJICHUE
OCHOBHBIMH METOIaMH
HAYYIHOTO ITO3HAHUS
BEILECTB U XUMHYECKUX
SIBJIICHU (HaOIII0IeHNE,
M3MEpEeHHE, YKCIIEPUMEHT,
MOJICTTUPOBAHUE)

I1P609

CriocoOHOCTh
(dbopMupoBaTh YMEHHE
QHAJIM3UPOBATh
XUMHYECKYIO
MH(OpPMALIUIO

Tema 3.3
IIpaxTrueckoe
3aHsTue Ne 8

JIPO3

CIOCOOHOCTH
HCII0JIb30BAaTh
JIOCTUKCHUS
COBPEMEHHOM
XUMHYECKON HAYKH U
XUMHUYECKHUX
TEXHOJIOTHUM JIJIS
TIOBBIIICHUS
COOCTBEHHOTO
MHTEJUIEKTYaIbHOTO
pa3BUTHS B
BBIOpaHHOM
npodeccroHalbHON
JIeATEITbHOCTH

[IpakTnueckas
No8 (m.5.4)

pabora




JIPO7

CrocoOHOCTh U
COBEPILIEHCTBOBAHKE
SI3BIKOBOM U
YUTATSIIHLCKOM
KYJIBTYPbI KaK
cpencTBa
B3aUMOIEHUCTBUS
MEXy JTIOAbMU U
MO3HAHUS MUpa

MPO1

CrocoOHOCTh U yMEHHE
CaMOCTOSITEIILHO
(bopmynupoBarh u
aKTyaJlu3UpOBaTh
mpooiiemy,
paccMarpuBarh eé
BCECTOPOHHE,
OTIPEIEIIATH IIECITH
NesITeTbHOCTH, 331aBaTh
napaMeTpbl U KPUTEPHU
UX JOCTHKEHUS,
BHOCHTb KOPPEKTUBBI B
NeSITeIbHOCTD,
OLICHUBATh
COOTBETCTBHE
PE3yJIbTaTOB IEIISM,
OLIEHUBAThH PUCKU
OCJIEOCTBUMI
JeSITeTbHOCTH

MPO3

CIIOCOOHOCTH U
TOTOBHOCTE K
CaMOCTOSITEILHOMY
MTOWCKY METO/IOB
pelIeHUs MPaKTHUECKUX
3aJ1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB
IMO3HAHUSA

I1P605

CrocoOHOCTb U yMEHHE
yCTaHaBJIUBATh
MIPUHAJIEKHOCTh
M3YYEHHBIX
HEOPraHUYECKHUX U
OpPraHMYECKHX BEIIECTB
K OIpENEIEHHBIM
KJlaccaM | rpynmnam
COCIMHEHU I
XapaKTepu30BaTh UX
COCTaB M BaKHEMIINE
CBOMCTBA; ONPEIEIATh
BH/Ibl XUMHUYECKUX
CBsI3eH (KOBaJIeHTHAs,
HOHHas,
MeTaJsInyecKas,




BOJIOPOJTHAS ) ), TUITBI
KpUCTAJUIMYCCKUX
PEIIETOK BEIECTB;
KJ1accu(UIUpoBaTh
XUMHAYECKUE PEaKIHH

ITP608

CrocoOHOCTh U yMEHHE
IUTAHUPOBATh U
BBINOJIHATh XUMHUYECKUN
IKCIIEPUMEHT
(npeBpartueHus
OpPraHUYECKHX BELECTB
IIpU HarpeBaHUH,
MOJIy4EeHHUE 3TUIIEHA U
H3yYEHHE €T0 CBOKCTB,
KaueCTBCHHbIE PEaKINH
Ha aJbAETH/IBI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
JeHaTypalus OeJIKOB
IIPU HarpeBaHuH,
[[BETHBIC PEAKIIH
0€JIKOB; IPOBOAUTH
peaxI HOHHOTO
oOMeHa, OIpeensiTh
Cpeiy BOIHBIX
pacTBOpOB,
KaueCTBCHHBIE PEaKIHH
Ha cynb(har-, kKapOoHar-
U XJIOpH/I-aHUOHBI, Ha
KaTHOH aMMOHHS;
pemarb
HKCIIEpUMEHTaJIbHbIE
3aJja4M 10 TeMam
«MeTtauibl» 1 «
Hewmeranne») B
COOTBETCTBHH C
MIPaBUIIAMH TEXHUKHU
0€3011acHOCTH MPU
oOparlieHuy ,
BEIIECTBAMH U
1a00paTOpHBIM
o0opyoBaHuEM;
MPEJCTABIATh
pe3yIbTaThl
XHUMHYECKOTO
JKCIIEpUMEHTa B hopme
3alUCH ypaBHEHUH
COOTBETCTBYIOIINX
peakuuii u
bopmynupoBarh
BBIBOJIbI HA OCHOBE ITHX
pe3yNIbTaToB




I1P609

CrnocoOHOCTh U YMEHHE
AQHAJIM3UPOBATh
XUMHUYECKYIO
MH(OpPMAIIHIO,
[0JIy4aeMYI0 U3 Pa3HbIX
VMCTOYHHUKOB (CpEACTB
MaccoBOW MH(pOpMaLH,

ceTh MIHTEpHET M npyrue)

Paznen 4. CtpoeHue U CBOWMCTBA OPraHUYECKHU

X BCIICCTB

Tema 4.1
[IpakTuueckoe
3anstue Ne 9

JIPO1

Crioco6HOCTh
chopmupoBars
qyBCTBO TOPAOCTH U
YBa)XEHUS K UCTOPUU
U JIOCTHKCHUSM
OTEYECTBEHHOU
XUMUYECKOU HAYKU;
XUMHUYECKH
rpaMOTHOE
MOBEJICHUE B
npodeccuoHaNbHOM
JESITEIIbHOCTH U B
OBITY TIpH OOpaIIeHun
C XUMUYECKUMU
BEIICCTBAMH,
MarepuaiaMu u
poreccaMu

JIPO3

CriocoOHOCTD
HCIIOJIb30BaTh
JOCTHIKEHUS
COBPEMEHHOM
XUMHYECKON HayKH U
XUMHYECKUX
TEXHOJIOTUH I
MTOBBIIIICHUS
COOCTBEHHOTO
HWHTEIICKTYaTbHOTO
pa3BUTHUSA B
BbIOpaHHOM
npodeccuoHalIbHON
JIEITENHLHOCTH

JIPO7

CnocoOHOCTh U
COBEPIICHCTBOBAHUE
SI3LIKOBOM U
YUTATEIbCKOU KYIBTYPBI
KaK CpeICTBa
B3aUMOJICHCTBUS MEXITY
JIFOABMH M TTIO3HAHHUS
MHpaA

MPO3

CIIOCOOHOCTH U
TOTOBHOCTH K
CaMOCTOSITEIILHOMY
IIOUCKY METOJIOB

IIpakTrueckas
Ne9 (m.5.4)

pabora




pelIeHUs MPaKTHUECKUX
3a/1a4, MPUMEHEHHIO
pa3IUYHbBIX METOJOB
MMO3HAHUS

MPO06

CrocoOHOCTbH BIIAJIETh
Hay4YHBIM THIIOM
MBIIUICHHUS], BIAJETh
Hay4yHOU
TEPMHUHOJIOTUEH,

MP11

CriocoOHOCTH BHIOMpATh
TEMaTHKy U METOJIbl
COBMECTHBIX JCHCTBUM C
y4ETOM 001X
WHTEPECOB U
BO3MOXKHOCTEH KaXJI0TO
YJIeHA KOJIJICKTHBA,
MPUHUMATh 1[ETU
COBMECTHOM
JIeSITEILHOCTH,
OpraHU30BHIBATH U
KOOPJIMHUPOBATh
JIIEUCTBUS 1O €€
JIOCTHKEHHIO:
COCTAaBIIATH IJIaH
JIENCTBHH,
pacrpenesnsiTb poJiu ¢
y4ETOM MHEHUU
Y4aCTHUKOB, 00CYX1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP13

Crnoco6HOCTb
CaMOCTOSITEITLHO
OCYIIECTBISATh
MMO3HABATEIHLHYIO
JeSITeNbHOCTD,
BBISIBJISITH MPOOJIEMBI,
CTaBUTH U
(dbopMmynupoBarb
COOCTBEHHBIE 33]]a4U B
o0OpazoBaTebHOM
JeSITENIbHOCTH U
KU3HEHHBIX CUTYAIHIX,
CaMOCTOSITENTEHO
COCTABIIATH TUIAH
pelIeHus MPOOJIeMBI ¢
YYETOM UMEIOIITAXCS
pecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEHN U
MPEAIIOYTEHU I

MP14

CnocoOHOCTB
(dbopMHUpOBaHUS U
MTPOSIBIICHUS] IIIUPOKOU




SPYAUIIUH B Pa3HBIX
00J1aCTIX 3HAHHMH,
MTOCTOSIHHO TTOBBIIIATh
CBOI1 00pa3oBaTeybHbIN
Y KYJIBTYPHBI YPOBEHb

I1P602

CrocoOHOCTh U
BJIAJICHUE CUCTEMOU
XUMHUYCCKHUX 3HAHUH,
KOTOpasi BKJIFOUaeT
OCHOBOITOJIAraroIIre
TTOHSATHUS: YITICPOIHBIN
CKEJIeT,
(hyHKIMOHATIBbHAS
TpYIIa, pagnuKal,
n30Mepus,
TOMOJIOTHYECKHM Psif,
TOMOJIOTH,
YIJIEBOJIOPO/BIL,
KHCJIOPOJI- U
a30TCcoJIepIKaIIre
COCAUHCHMS,
OMOJIOTHYECKHU
AKTHUBHBIC
BelecTBa(yIIeBOIbI,
KUPBI, OCIIKH),
MOHOMEp, TIOJIUMED,
CTPYKTYPHOE 3BEHO U
np.
BBICOKOMOJIEKYIISIPHBIE
COCITUHEHHUS; TCOPHH U
3aKOHBI(TEOPUS
XUMHYECKOTO CTPOCHHUS
OpPraHMYECKUX BEIIECTB
A, M, byrneposa,
Teopus
ANEKTPOTUTHUECKOM
JTIACCOIHAITUH,
MEePUOANYECKUIA 3aKOH
JI.1. Mennenees u ap.)

I1P603

CriocoOHOCTh ¥ YMEHHE
BBISIBJISITh XapaKTEpHbIE
MIPU3HAKH U
B3aHMOCBSI3b
W3Y4YEHHBIX TOHATUH,
MIPUMEHSTh
COOTBETCTBYIOIIIHE
MIOHATUS TIPH ONIHCAHUU
CTPOEHUS U CBOICTB
HEOPraHMYeCKUuX U
OpPraHMYECKHX BEIIEeCTB
U UX TMpEeBpalleHUH;
BBISIBIISITH B3aUMOCBSI3b




XUMHYECKHUX 3HAHUH C
IIOHATUAMU U
MPEACTABICHUSIMU
Apyrux
€CTEeCTBCHHOHAYYHBIX
IIPEAMETOB

I1P604

CrnocoOHOCTh U YMEHHE
HCIIOJIb30BaTh
HAaMCHOBaHUS
XUMHYECKUX COCTUHEHHUHN
ME3KTYHApOIHOTO COK03a
TEOPETUYECKON U
MPUKJIAJHON XUMUU U
TPUBUAJIbHBIC HA3BAHUS
BaKHEHIITHX
OPraHUYECKUX U
HEOPraHUYECKUX
BCIIICCTB; COCTABIIATh
dbopmynbl, ypaBHEHUS
XAMHYECKUX PEAKLIHM,
0OBSCHATH HX CMBICII;

I1P611

CriocoOHOCTh M yMEHUE
MPUMEHSTh 3HAHUS 00
OCHOBHBIX JTOCTYITHBIX
METOaX O3HAHUS
BEIICCTB M XUMUICCKUX
SIBJICHUM JUTA
00y4JaroIINXCs ¢
OTrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JIOPOBBS

I1P612

CrocoOHOCTh U yMEHUE
MCII0JIB30BaTh peibe(HO
TOYCYHYIO CHCTEMY
00o3HaueHuit JI. bpaitns
TUTS 3aITUCH XMMHUYECKUX
dbopMyIT IS CIIETBIX U
CITa0OBUASIIINX
00yUJaroIMxCst

Tema 4.2
[IpakTrueckoe
3aggarue Ne 10-12

JIP02

Crioco6HOCTb U
TOTOBHOCTb K
MPOJIOJKEHUIO
00pa3zoBaHus U
TIOBBIIIICHUS
KBaJIM(UKALIUY B
n30paHHOU
npodeccuoHaTbHOM
JeSITeTbHOCTH U
00BEKTUBHOE
OCO3HaHUE POJIH
XUMHYECKUX
KOMIETEHINH B 3TOM

[IpaxkTrueckue
Nel0-12 (n.5.4)

paboThI




JIPO4

CnocoOHOCTh 1
TOTOBHOCTb K
00pa3oBaHUIO U
caM000pa3oBaHUIO Ha
MPOTSHKEHUU BCEH
KU3HU

JIPO5

Cr1ocoOHOCTB K
c(hOpMUPOBAHHOM
JKOJIOTHYECKOU
KYJIBTYpbI, IOHUMAHHE
BIIMSIHUS COLHAIIHHO-
9KOHOMHUYECKUX
IIPOLIECCOB Ha
COCTOSIHHE IIPUPOJHOU U
COLIMAJILHOM CPEeJIbI,
OCO3HaHUE IT100aIbHOI0
Xapakrepa
9KOJIOTUYECKUX
npo0iem

MPO02

CriocoOHOCTE BIAJETh
HaBbIKaMH y4eOHO-
HCCIICIOBATCIILCKON 1
MPOEKTHOMN
JIeITEIILHOCTH,
HaBBIKAMHU pa3pelIeHus
pooIieM

MPO3

CriocoOHOCTE U
TOTOBHOCTB K
CaMOCTOSITEIILHOMY
MTOWCKY METO/IOB
pelIeHUs MPaKTHUECKUX
3aJ1a4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB
IMO3HAHUSA

MPO7

CriocoOHOCTD
BBIABUI'aTh HOBBIC U/ICH,
npeiararh
OpHFHHaJIBHBIe IIOAXOdbI
U pelICHUs

MP13

Cnoco6HOCTh
CaMOCTOSITEIILHO
OCYIIECTBIIATh
M03HABATEIILHYIO
JeSITeIbHOCTD,
BBISIBIISITH TIPOOJIEMBI,
CTaBHUTh U
(bopmMynupoBarh
cOOCTBEHHBIE 3a7]a41 B
o0Opa3oBareIbHON
JESITETBbHOCTH U
KU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEIILHO




COCTABIIATH IUJIaH
peleHust MpoOIeMBI ¢
y4ETOM UMEIOLIUXCA
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U
IIPEANIOYTEHUN

MP15

CrocoOHOCTh U YMEHHE
JIaBaTh OLICHKY HOBBIM
CUTYaIUsIM, BHOCUTD
KOPPEKTHUBHI B
NesITeNIbHOCTb,
OLIEHUBATh
COOTBETCTBHE
pE3yIbTATOB LEISIM

I1P601

CriocoOHOCTB
copMHUpOBATH
MIPEACTABICHUS: O
XUMHYECKOH
COCTAaBJIAIONIEH
€CTECTBEHHOHAYYHO!
KapTUHBI MUPA, POJIH
XAMHUHA B ITI03HAHUU
SIBJICHHH IPUPO/IBI, B
(dhopMupoBaHUHU
MBIIIJICHUS U KYJIBTYPbI
JIMYHOCTH, €€
(GYHKIIMOHATBHOM
TPaMOTHOCTH,
HEOOXOMMMON 11
pEIICHUS TPAKTHYSCKIX
3a7a4 U SKOJIOTHYECKU
000CHOBaHHOT'O
OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOIHON
cpene

ITP606

CnocoOGHOCTH K
BJIQ/ICHUIO OCHOBHBIMU
MCTOJaMU HAYYHOT'O
MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJIEHUU
(mabmronenue,
HU3MEpeHHE,
AKCIIEPUMEHT,
MOJICITUPOBAHUE)

ITP608

CriocoOHOCTh U yMEHHE
TUTAHUPOBATh U
BBIMOJIHATh XUMHYECKUN
IKCTIEPUMEHT
(npeBpatueHus
OpPTaHUYECKHX BEIIECTB
IIPU HarpeBaHuH,
MOJTyYCHHE 3THWIICHA U




W3y4YEHHE €r0 CBOKCTB,
KaueCTBEHHBIC PEaKIUH
Ha aJbJeTH/Ibl, Kpaxmall,
YKCYCHYIO KHCIIOTY;
AeHarypanus OeKoB
NIPU HarpeBaHUH,
I[BETHBIC PEAKIINU
O€JIKOB; TIPOBOIUTH
peaKIuu HOHHOTO
oOMeHa, OpeeNnsiTh
cpemy BOIHBIX
pacTBOpoOB,
Ka4eCTBEHHBIEC PEAKIIUH
Ha cynb(har-, kapOooHar-
U XJIOpU/1-aHUOHBI, HA
KaTUOH aMMOHHUS;
pemiarsb
IKCIIEPUMECHTAIbHBIC
3aj1a4u 110 TeMaM
«MeTamis» U «
Hewmeranne») B
COOTBETCTBHH C
NpaBUIAMH TCXHUKH
0€301acHOCTH U
oOparteHuy ,
BEILIECTBAMH U
1a00paToOpHBIM
00opynoBaHUEM;
MPE/ICTaBIISTh
pe3yabTaThl
XHUMHUYECKOTO
JKCIIepUMeHTa B hopme
3aliCcy ypaBHEHUN
COOTBETCTBYIOIINX
peakuuii u
bopmMynupoBarh
BBIBOJIbl HA OCHOBE 3TUX
pEe3yIbTaToB

ITP609

CriocoOHOCTh ¥ YMEHHE
aHAJIN3UPOBAThH
XUMHUYECKYIO
HH(pOpMaIHIO,
MOJIYy4aeMYI0 U3 pa3HbIX
HCTOYHMKOB (CPEACTB
MaccoBoM MHoOpMaINH,
cetb MHTEpHET U

Jipyrue)

I1P610

CrocoOHOCTh ¥ YMEHHE
coOJIo1aTh MpaBUiIa
PKOJIOTHYECKH
11e71e6c000pa3HOTO

MOBEJCHUS B OBITY 1




TPYAOBOM AEATETLHOCTH B
LCJIAX COXPpaHCHUA CBOCTO
3I0OPOBBS U OKPYXKAroIIeH
CpCAbl; YUUTHIBATH
OIACHOCTH BO3/IEUCTBUSA
Ha JKUBBIC OPIraHU3MbI
onpeeNEHHBIX BEIECTB,
IIOHUMasi CMbICJI
oKa3are’sisi IpeaesIbHON

TIOITYCTUMOU
KOHIICHTPAIIH
[1P611 CrocoOHOCTh ¥ YMEHHE
[PUMEHSITh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX
METOAaX O3HAHUS
BEIICCTB M XUMUICCKUX
SIBJICHUN UTA
00y4JaroIINXCs C
OrpaHUYEHHBIMU
BO3MO)KHOCTSIMU 37I0POBBSI
I1P612 CriocoOHOCTh U yMEHUE
MCII0JIb30BaTh pelibe(hHO
TOYCUHYIO CUCTEMY
00o03HaueHuit JI. bpaitns
TUTST 3aICH XMMHYECKIX
dbopMyIT IS CIIETIBIX U
CIIa00BUIALIIAX
00yUaroImmxcst
Tema 4.3 JIPO1 CnocoOHOCTh
[IpakTrnueckoe chopMupoBaTh
3aHaTHe Ne 13 YyBCTBO FOPAOCTH U
YBa)KEHUS K UCTOPUU
U TOCTHKECHUSIM
OTEYECTBEHHOU
XUMHUYECKON HayKH;
XUMUYECKU
rpaMOTHOE
MIOBEJICHUE B
npodeccuoHalIbHON
NeSITETTHHOCTH U B [Ipaktnyeckas  pabora
ObITy ipu oOpamenun | Nel3 (m.5.4)
C XUMHYECKHUMH
BEIIECTBaMH,
Marepuasamu U
nporeccamu
JIP02 CnocoOHOCTh 1

TOTOBHOCTH K
TIPOTOJDKEHUTO
o0Opa3oBaHUs U
MTOBLIIIEHHS
KBaM(UKALIUY B
n30paHHOI




npodeccuoHaIbHOM
JIESITCILHOCTH U
00BEKTHUBHOE
OCO3HaHUE POJIU
XHUMHUYECKUX
KOMIICTCHITAI B 9TOM

JIPO3

CriocoOHOCTH
HCIIOJIb30BaTh
JIOCTHIKEHUS
COBPEMEHHOM
XUMHUYECKON HAyKU U
XAMHYECKUX
TEXHOJIOTUH I
ITOBBIIIEHUS
COOCTBEHHOT'O
WHTEJUIEKTYaTbHOTO
pa3BUTHS B BRIOPAaHHOU
npodeccrnoHaIbHON
IEeITEIbHOCTH

MPO1

CriocoOHOCTb U YMEHHE
CaMOCTOSITENILHO
bopmMynupoBarh u
aKTyaJu3upoBaTh
pooiiemMy,
paccmarpuBarh eé
BCECTOPOHHE,
OTIpe/IEeTIATh 1IeNu
NeSITENIbHOCTH, 3a/1aBaTh
napameTpsl U KpUTEpUU
WX JOCTHKEHUS,
BHOCHUTH KOPPEKTHBHI B
NeSITeNIbHOCTb,
OLICHUBATh
COOTBETCTBHE
PE3yJIbTaTOB LEIISM,
OLICHUBATh PUCKH
MOCJIEICTBUI
JeSITEIbBHOCTH

MPO3

CnocoOHOCTH K
CaMOCTOSITEIIEHOMY
MTOMCKY METO/IOB
pEIICHUS TPAKTHYECKIX
3a/1a4, MPUMEHEHUIO
pa3IUYHBIX CITOCOOOB
pacro3HaBaHUs
OpPraHHYECKHX BEIICCTB
Ha TIpUMepe
aJIbJICTHJIOB, CITUPTOB,
YTIIEBOJIOB, YKCYCHOM
KHUCJIOTHI, O€JIKa  T.11.) C
HCIIONIb30BaHUEM HX
(DUBUKO-XUMHUYECKIX




CBOMCTB M XapaKTE€PHBIX
KA4ECTBEHHBIX PEAKIUN.

MP04

CrnocoGHOCTH OBIIA/IETH
BUJIAMHU JCATEIBHOCTH
0 TIOJTYYEHUIO HOBOTO
3HaHUS, €ro
MHTEpIIPETAINH,
peoOpa3oBaHUIo U
PUMEHEHHIO B
Pa3IUYHBIX y4EOHBIX
CHUTYaIHsX, B TOM YUCIIC
MIPU CO3JIaHUH Y4EOHBIX
Y COLMAIBHBIX
IIPOEKTOB

MPO5

CrnocoOGHOCTh U yMEHUE
NEPpCHOCUTD 3HAHUA B
MIO3HABaTEJILHYIO U
MIPaKTUYECKYI0 o0nacTu
KHU3HEACATECILHOCTH;
WHTETPUPOBATH 3HAHUS
U3 Pa3HBIX IPEJIMETHBIX
obnacrei

MPO7

CriocoOHOCTD
BBIIBATaTh HOBBIE UIEH,
mpejiararh
OPUTHHAIILHBIC TTOTXOIBI
U PELICHUS

MPO8

CriocoOHOCTh OBA/IETh
HaBbIKaMU MOJIY4YEHUS
nH(popMaIuu 13
HCTOYHUKOB Pa3HbIX
THUTIOB, CAMOCTOSITEITEHO
OCYILECTBJIATH MOUCK,
aHaJIu3,
CHCTEMaTU3alUIo 1
WHTEPIPETAIHIO
uHpopMaLuu
Pa3IUYHBIX BUAOB U
(dbopM IpeCcTaBICHUS

MP13

Cnoco6HOCTh
CaMOCTOSITEIILHO
OCYIIECTBIIATh
M03HABATEIILHYIO
JeSITeIbHOCTD,
BBISIBIISITH TIPOOJIEMBI,
CTaBHUTh U
(bopmMynupoBarh
cOOCTBEHHBIE 3a7]a41 B
o0Opa3oBareIbHON
JESITETBbHOCTH U
KU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEIILHO




COCTABIIATH IUJIaH
peleHust MpoOIeMBI ¢
y4ETOM UMEIOLIUXCA
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN 1
IIPEANIOYTEHUN

MP14

Cnoco6HOCTh
dbopmMupoBaHus U
MIPOSIBJICHUSI IIUPOKOU
SPYAUIINH B Pa3HBIX
00J1acCTAX 3HAHUH,
MTOCTOSTHHO TMOBBIIIATH
CBOI1 0Opa3oBaTeNIbHBIN
Y KyIBTYpHBIA YPOBEHB

I1P601

CriocoOHOCTB
copMHUpOBATH
MIPEACTABICHUS: O
XUMHYECKOH
COCTAaBJIAIONIEH
€CTECTBEHHOHAYYHOH
KapTUHBI MUPA, POJIH
XAMHUHA B ITI03HAHUU
SIBJICHHH IPUPO/IBI, B
(dhopMupoBaHUHU
MBIIIJICHUS U KYJIBTYPbI
JIMYHOCTH, €€
(byHKIHOHATBHOU
TPaMOTHOCTH,
HEOOXOMMMON 11
pEIICHUS TPAKTHYSCKIX
3a7a4 U SKOJIOTHYECKU
000CHOBaHHOT'O
OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOIHON
cpene

I1P607

CrnocoOHOCTh
chopMHUpOBaThH
MIPEICTABIICHHS: O
XUMHYECKON
COCTAaBJIAIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XMMHUHU B TIO3HAHUH
SIBIICHUM IPUPOJIBI, B
(dbopMHupoOBaHUHT
MBIIUIEHUS U KYJTBTYPBI
JIMYHOCTH, €€
(hYyHKIIMOHATTEHOM
I'PaMOTHOCTH,
HEOOXOMMMON I
peLeH sl MPAKTUYECKUX
3a]1a4 ¥ DKOJIOTHIECKH




000CHOBAHHOT'O
OTHOIIICHUS K CBOEMY
3JI0POBBIO U TIPUPOIHON
cpene

I1P609

CriocoOHOCTh U yMEHUE
QHAJIU3UPOBAThH
XUMHUYECKYIO
MH(OpPMAIIHIO,
[0JIy4aeMYI0 U3 Pa3HbIX
VMCTOYHHUKOB (CpEACTB
MaccoBOW MH(pOpMaIH,
ceTh MIHTEpHET M npyrue)

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSATH 3HAHUA 00
OCHOBHBIX JIOCTYITHBIX
METOaX MO3HAHMS
BEISCTB U XMMHUYECKHX
SIBIICHUM JIJTSI
00y4aronIuXxcs ¢
OTrpaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBS

I1P612

CriocoOHOCTh M yMEHUE
MCIIOJIb30BaTh penbe(hHO
TOUCYHYIO CHCTEMY
00o3HaueHuii JI. bpaiins
TS 3aIMCH XUMUYECKUX
dbopmyIn Ui CAeNbIX U
c1a00BUIAIIINX

0Oyyaronmxcs

Pasznen. 5. Kunernueckne v TepMOgMHAMUYECKUE 3aKOHOMEPHOCTH ITPOTEKAHNS XUMHYECKUX

peaKuuit

Tema 5.1
IIpaxTrueckoe
3ansTue Ne 14

JIP02

CrocoOHOCTh U
TOTOBHOCTb K
TIPOTOJDKEHUTIO
o0Opa3oBaHus U
[IOBBIIIEHUS
KBaJU(DUKAIINY B
n30paHHON
npodeccuoHalIbHON
JIEITENHLHOCTH U
00BEKTUBHOE
OCO3HaHHE POITU
XUMHYECKHUX
KOMIIETEHITAI B Y TOM

JIPO3

CIIOCOOHOCTH
HCIIOJIB30BaTh
JIOCTHKEHUS
COBPEMEHHOU
XUMHUYECKON HAyKU U
XUMHYECKUX
TEXHOJIOTUI I
MMOBBIIIIEHUS

IIpakTrueckas
Nel4 (n.5.4)

pabora




COOCTBEHHOTO
HUHTEJJICKTYaTbHOTO
pa3BUTHS B
BbIOpaHHOM
npodeccuoHaNbHOM
JIeITEIIbHOCTH

JIPO8

CriocoOHOCTB
O0CO3HAHHUA LIEHHOCTH
HAYYHOH JIeITEIbHOCTH,
TOTOBHOCTD
OCYIIIECTBIIATH
MIPOCKTHYIO U
HCCJIEIOBATEIIBCKYIO
IEeITEIBHOCTD
WHIUBUIYAIBHO U B

rpynmne

MPO1

CrocoOHOCTh ¥ YMEHHE
CaMOCTOSTEIIEHO
dbopMynHrpoBarh 1
aKTyaJIN3UPOBAThH
pobiemy,
paccMarpuBarh €€
BCECTOPOHHE,
ONPENENATh LUEIH
NEeATEIbHOCTH, 3a/1aBaTh
rapamMeTpsl U KpUTEpUHU
UX JOCTUKEHUS,
BHOCUTbH KOPPEKTHBBI B
JEATEIIbHOCTD,
OLICHUBATh
COOTBETCTBHUE
PE3yJBTaTOB LIEISAM,
OLICHUBAaTh PUCKU
MIOCJIEICTBUI
JEeATEIbHOCTH

MPO02

CnocoOGHOCTh OBIIAJIETh
HaBbIKaMHU y4eOHO-
HCCIIEIOBATEIBCKON U
MIPOEKTHOMN
NEeSTeTbHOCTH,
HaBBIKaMH pa3pelIeHus
po0iem

MPO3

CIIOCOOHOCTH U
TOTOBHOCTH K
CaMOCTOSITEIILHOMY
IIOUCKY METOJIOB
peIIeHHsI TPAKTUIESCKIX
3aj1a4, MPUMEHCHHIO
pa3IMYHBIX METOIOB
IIO3HAHUA

MPO06

CnocoOHOCTB BIAIETh
Hay‘-IHI)IM TUIIOM




MBIIUICHHUS], BIAJETh
Hay4yHOU
TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUAMHU
Y METOJIaMHU

MPO7 CrrocoOHOCTD
BBIJ[BUraTh HOBBIE UJIEH,
npeiararh
OpPHUTHHAIIbHBIE TIOIXO/IbI
U peLIECHUs

MP11 CnocoOGHOCTh BBIOMpATH
TEMaTUKy U METObI
COBMECTHEBIX JE€HCTBUHU C
y4€TOM 00X
WHTEPECOB U
BO3MOXKHOCTEH KaXI0ro
YyJIeHa KOJIJIEKTHBA,
MIPUHUMATH 11EJIH
COBMECTHOM
JIeITEIILHOCTH,
OpraHU30BBIBATh U
KOOPAMHUPOBATH
IEUCTBUS 1O €6
JIOCTHIKCHHIO:
COCTaBJIATH IIaH
JICHCTBHIA,
pacrpenesnsaTh poJiv ¢
Y4ETOM MHEHHIN
Y4aCTHUKOB, 00CYKIaTh
pe3ynbTarbl COBMECTHOM
paloThI

MP15 CnocoOGHOCTh U yMEHHE
JlaBaTh OIIEHKY HOBBIM
CUTyallusiM, BHOCHUTb
KOPPEKTHBHI B
JeSTEILHOCTD,
OLICHUBATh
COOTBETCTBHE
PE3yABTATOB LIETSIM

I1P608 CrocoOHOCTh ¥ yMEHHE
MIAHUPOBATh U
BBITIOJTHATh XUMUYECKUI
DKCIIEPUMEHT
(mpeBparteHus
OpraHMYECKHUX BEIIECTB
[pU HarpeBaHuH,
M0Jy4YEHUE dTUJIEHA U
M3y4YEHHE €r0 CBOMCTB,
Kaue€CTBEHHBIE pEaKLIUU Ha
aJIbJIETU/IbI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
nmeHaTyparus OeJIKOB MpU




Harp€BaHUM, IBECTHBIC

€aKIH OEJIKOB;

I1P609

CriocoGHOCTh U yMEHUE
QHAJIU3UPOBAThH
XUMUYECKYIO
MH(OPMAIIHIO,
[0JIy4aeMYI0 U3 Pa3HbIX
VCTOYHHUKOB (CpEACTB
MaccoBOW MH(pOpMaLH,
ceTh MIHTEpHET U npyrue)

Paznen 6. PactBopsl

Tema 6.2
[IpakTuueckoe
3anstue Ne 15

JIPO3

Crioco6HOCTh
MCIIOJIb30BaTh
JIOCTUKECHUS
COBPEMEHHOM
XUMUYECKOU HAYKU U
XUMHYECKHUX
TEXHOJIOTHUM JIJIs
MOBBILICHUS
CcOOCTBEHHOTO
MHTEJJIEKTYaIbHOTO
pa3BUTHS B
BBIOpAHHOMU
npodeccuoHaNbHOM
JIESITENIbHOCTU

JIP0O4

CriocoOHOCTB
UCII0JIb30BAaTh
JIOCTUKCHUS
COBPEMEHHOU
XAMHYECKON HAYKH U
XUMHUYECKHX
TEXHOJIOTUM IS
MOBBIIICHUS
CcOOCTBEHHOTO
MHTEJUIEKTYalIbHOTO
pa3BUTHS B
BbIOpaHHOM
npodeccuoHaNbHOM
JIeATEITbHOCTH

JIPO8

CriocoOHOCTE
OCO3HAHMS IIEHHOCTHU
HAy4YHOU JIESITEIBHOCTH,
TOTOBHOCTbH
OCYIIIECTBIATh
MPOEKTHYIO U
HCCIIETIOBATENBCKYIO
JIeATEILHOCTD
WHJIMBUIYQJIBHO U B

rpymnme

MPO02

CrocoOHOCTE
BJIAJIETh HABBIKAMU
yueOHo-

IIpakTrueckas
Nel5 (m.5.4)

pabora




HUCCIIEN0BATEILCKON U

MIPOEKTHOMN
JeSITEIbHOCTH,
HaBBIKAMU
pazpemieHust npobiem
MPO07 CriocoO6HOCTD
BBIIBUTaTh HOBBIE UJIEH,
npeiararh
OPUTHHAJILHBIE MTOIXO/IBI
U pelIeHus
I1P607 CnocoOHOCTH U
YMEHHUE MPOBOIUTH
pacu€Tsl MO
XUMUYECKHM
dbopmynam u
YpaBHEHHSIM
XUMHUYECKHUX PEaKIIHii
C MCITOJIb30BaHNEM
(bU3UIECKUX
BEJINYHH,
XapaKkTePU3YIOLITUX
BEIIIECTBA C
KOJTMYE€CTBEHHOM
CTOPOHBI: MaCCHI,
00BbéMa (HopMasIbHBIC
yCIJIOBUS1) Ta30B,
KOJTM4ECTBA
BEILIECTBA,
UCIIONIb30BaTh
CHCTEMHBIE
XMUMUYECKHE 3HaHUS
JUTSE IPUHSATHS
pelIeHnil B
KOHKPETHBIX
KU3HEHHBIX
CUTYalUsX,
CBSI3aHHBIX C
BEIIECTBAMH U UX
pUMEHEHHEM
I1P609 CriocoOHOCTh U YMEHHE
aHaJIM3UPOBaTh
XUMHAYECKYIO
HuH(pOpMaIHIO,
MOJTy9aeMyI0 U3 Pa3HbIX
MCTOYHHUKOB (CPEICTB
MaccoBo# MHoOpMaINH,
cets MHTEpHET U
Apyrue)
I1P610 CrocoOHOCTh U yMEHUE

coOI0AaTh MpaBuiia
HKOJIOTUYECKHU
11e71€CO00Pa3HOT0




MOBEACHUS B OBITY U
TPYIOBOM AESTEIHHOCTH B
[IEeJIAX COXPAHEHUSI CBOETO
310POBbS U OKPYKAIOLIEH
Cpelbl; YYUTHIBATh
OIIAaCHOCTh BO3JICHCTBHUS
Ha KUBBIC OPraHU3MbI
ONPENCIEHHBIX BEIIECTB,
[MOHHUMAas CMBICIT
[MOKa3aTess MpeaeabHON
TONTYCTUMOM
KOHIICHTPAI1

I1P611

CrnocoOHOCTh U YMEHHE
[IPUMEHATH 3HAHUA 00
OCHOBHBIX JIOCTYITHBIX
METOAaX MO3HAHMS
BEISCTB U XMMUYECKHX
SIBIICHUM TSI
00yYaronuxcs ¢
OTrpaHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBS

Paznen 7. Xumus B

OBITY ¥ TIPOM3BOJICTBEHHOM

JACATCIIBHOCTH YCJIOBCKaA

Tema 7.1
[IpakTrueckue
3angaTusa Ne 16-17

JIPO1

CnocoGHOCTh U
c(hOpMHUPOBAHHOCTh
YyBCTBA TOPJOCTH H
YBKCHHS K HCTOPHUU
U JIOCTHXCHUSM
OTEYECTBEHHOMN
XHUMUYECKOH HAYKH;
XUMHYECKU
rpaMOTHOE
MOBEJICHUE B
npodeccuoHalbHON
JIESITCIILHOCTH | B
ObITY Tipu 0OpalieHun
C XUMUYECKUMHU
BEIIECTBaMH,
MaTepuaaMu 1
poreccaMu

JIP0O2

CriocoOHOCTh U
TOTOBHOCTb K
MIPOTOJDKEHUTIO
o0Opa3oBaHus U
[IOBBIIIEHUS
KBaM(UKALIUY B
n30paHHOMN
npodeccuoHaIbHON
JIEITENHHOCTH U
00BEKTHUBHOE
OCO3HaHHE POIU
XUMHYECKHUX
KOMIIETEHITHI B Y TOM

IIpakTrueckas
Nel6-17 (n.5.4)

pabora




JIPO4

CriocoOHOCTE U
TOTOBHOCTh U
CIIOCOOHOCTh K
00pa30BaHUIO U
caM000pa3oBaHMIO Ha
IIPOTSKEHUU BCEU
JKU3HU

MPO3

CrrocoOHOCTE U
FOTOBHOCTb K
CaMOCTOATEIIbBHOMY
ITOMCKY METOIOB
peH_IeHI/ISI HpaKTI/I‘-IeCKI/IX
3aj1a4, IPUMEHCHHIO
pa3J’II/I‘IHBIX METOJ0B
[TO3HAHMS

MP04

Cr1ocoOHOCTE BIAAETh
BHUJIAMH JIE€ATEILHOCTH
110 MOJYYCHUIO0 HOBOTO
3HAHU, €T0
HMHTEPIpPETALUH,
IpeoOpa3oOBaHUI0 U
HpI/IMeHeHI/IIO B
Pa3IUYHBIX y4eOHBIX
CI/ITyaIII/IFIX, B TOM YHUCJIC
[PU CO3/IaHUH YIeOHBIX
" COIIUAJIBbHBIX
IIPOEKTOB

MPO05

CriocoOHOCTb U YMEHHE
NePEHOCHUTh 3HAHUS B
[1I03HABATEIIbHYIO U
MIPAKTUYECKYI0 00JacTh
KHU3HEACATCIIbHOCTH,
MHTErPUPOBATh 3HAHUS
M3 pa3HbIX MPEAMCTHBIX
obnactei

MPO8

CrocoOHOCTB BIIA/IETh
HaBBbIKAMU TOIY4YEHUS
nH(popMaIuu 13
HCTOYHUKOB Pa3HbIX
THUTIOB, CAMOCTOSITEITEHO
OCYILECTBJIATH MOUCK,
aHaJIu3,
CHCTEMaTU3alUI0 1
WHTEPIPETAIHIO
uHpOpMaLuu
Pa3INYHBIX BUAOB U
¢dopM mpeacTaBIeHUs

MPO09

Croco0OHOCTh BIIAAETh
Pa3TMYHBIMU
crioco0amMu OOIIEHUS U
B3aUMOJIEHCTBHS,
apryMeHTUPOBAHHO




BECTHU AHUAJIOT, YMETh
CMSITYaTh KOH(QIUKTHBIE
CUTYalllH, pa3BEPHYTO U
JIOTUYHO U3J1ararb CBOIO
TOYKY 3pEHUS C
KCII0JIb30BaHUEM
SI3BIKOBBIX CPEJICTB

MP16

CnocoOHOCTb TOHUMATh
CBOE DMOLIMOHAIILHOE
COCTOSIHHE, BUJIETh
HarpaBJICHUS PAa3BUTHS
COOCTBEHHOM
SMOIMOHAIBHOM chepsl,
OBITh YBEpEHHBIM B ceOe

MP17

CnocoOHOCTB ITOHUMATh
SMOILIMOHAJIBHOE
COCTOSIHUE JIPYTHUX,
VYHUTHIBATh €r0 TPU
OCYILIECTBICHUU
KOMMYHHKAITUH,
CIIOCOOHOCTH K
COYYBCTBHIO H
COIEePEIKUBAHUIO

MP18

CIOCOOHOCTH
MPUHUMATH CeOsl,
MTOHWMAsi CBOU
HEJIOCTATKU U
JOCTOWHCTBA,
MPUHUMATh MOTHBBI U
apryMEHTBI PYTUX
Jofiel IpU aHATHM3e
pe3ylbTaToB
JeSITeNbHOCTH,
IIPU3HABATH CBOE MPABO
Y TIPaBO JAPYTHUX JHONEH
Ha OLIMOKH, pa3BUBAaTh
CHOCOOHOCTH TOHUMATh
MUD C TTO3UIUHU IPYTOTO
YeloBeKa

I1P602

CHUMBOJIMYECKUM S3BIK
XHAMUH,
(hakTonoruyeckue
CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUSI U
0e30ImacHOM
HCIIOIL30BaHUHT
BaKHEHIIINX
HEOPTraHUYECKUX H
OpraHUYECKHUX BEIECTB
B OBITY U TPAKTHYECKOM
JeSITeIbHOCTH YeIOBeKa




[1P606 CriocoOHOCTb U
BJIQJICHUE OCHOBHBIMU
METO/IaMHU HayYHOTO
MO3HAHUS BEIIECTB U
XUMHAYECKHUX SBICHUI
(mabmroneHue,
U3MEpeHHue,
IKCIIEPUMEHT,
MOJICITUPOBAHUE)

I1P609 CriocoOHOCTh U yMEHUE
QHAJIM3HPOBAThH
XHUMHYECKYIO
nH(opMaruio,
MOJTY4aeMyI0 U3 Pa3HbIX
HNCTOYHUKOB (CPEACTB
MaccOBOW MH(OPMAIIH,
cetb MHTEpHET U pyrHe)

I1P611 CIocoOHOCTh ¥ YMCHHE
[PUMEHSTh 3HAHUS 00
OCHOBHBIX JTOCTYITHBIX
METOAaX O3HAHUS
BEIICCTB M XUMUICCKUX
SIBJICHUN UTA
00y4JaroIINXCs C
OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

I1P612 CriocoOHOCTh U yMEHUE
MCII0JIb30BaTh Pelibe(hHO
TOYCYHYIO CHCTEMY
00o03HaueHuit JI. bpaitns
TUTS 3aITUCH XMMUYECKUX
dbopMyIT 1JIsT CIIETBIX U
CITa0OBUASIIINX
00yUaroIMXxCst

4 Onucanue nNpoueaypbl OLeHUBAHUSA

Pesynpratel 0OyueHHS 1O TpeAMETY, YpPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHLUN
OLICHMBAIOTCS 1O  YeTBIPEX  OalbHOM  IIKale  OLUECHKAMH:  «OTIMYHO»,  «XOPOLIOY,
«yIIOBJIETBOPUTEIBEHO», «HEYOBICTBOPHTEIHHO.

Tekymast arrecrauusi 10 NPEAMETY INPOBOAMTCS C ILIENbI0 CHCTEMaTHYECKOH IMPOBEPKH
I[OCTI/I)KCHI/II\/’I 06yqa}01111/1xcs[. OO0bekTamMu OIICHUBAHUSA ABJIAIOTCA: CTCIICHL YCBOCHUA TCOPETUICCKUX
3HAHWH, yPOBEHb OBJIAJICHUS NPAKTHYECKMMH YMEHHMSMH M HaBBIKAMH 110 BCEM BHJAM Yy4eOHOI
paboThI, KaYECTBO BBINOJIHEHUSI CAMOCTOSATENBHOM paboThl, yueOHas JUCUMIUIMHA (aKTHBHOCTh Ha
3aHATUAX, CBOCBPEMCHHOCTE BBIIIOJHCHHA PA3JIMYHBIX BUIOB 3ajlaHI/II\/'I, IIOCEHIa€MOCTh BCEX BUIOB
3aHATHH 10 aTTECTYeMOIl AUCIUIUINHE).

[Ipn mpoBeneHMM NTPOMEXKYTOUHOW AaTTECTAMM OLICHUBAETCS JIOCTHIKEHUE CTYIEHTOM
3aITaHMPOBAHHBIX 110 TUCLMIUTMHE PE3yJIbTAaTOB 00yUeHHUs, 00ECIIEUMBAIOLINX PE3YIIbTAThl OCBOCHHS
o0pa3oBareIbHON IPOrpaMMBbI B LIEJIOM.

Kpurepun oueHnBaHMs YCTHOIO 0TBETA



(ouleHOYHBIC CpeACTBA: cobeceqoBaHMe, 3allUTa COOOIICHUS, AOKIAA, WHAUBUAYAILHOTO /
TPYIIIOBOTO MpoeKTa, TudPpepeHIMpPOBaHHBIX 3IaHUM, 3aIaHUI MPAKTUUECKUX padoT)

5 6an710B - OTBET MOKA3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX MPOLIECCOB XHUMHH, OTIUUACTCS
ITyOMHONW W TIOJIHOTOW PACKPBITUS TEMbI, BIAJCHHEC TEPMHHOJOTHYECKUM aIllapaToM; yYMEHHE
OOBSICHATH CYIIHOCTb, SIBICHUH, MPOIECCOB, COOBITHH, Jenarh BBIBOILI M OOOOIICHUS, JaBaTh
apryMEHTHPOBAHHBIC OTBETHI, IPUBOAUTH MPUMEPHI; CBOOOTHOE BIIaJIEHHE MOHOJIOTHYECKON PEUbIO,
JIOTUYHOCTH U MOCJIE0BATEIbHOCTh OTBETA; YMEHHE NMPUBOAUTH MPUMEPHI COBPEMEHHBIX MPOOIEM
H3y4aeMoi 00JIacTH.

4 fasna - oTBeT, OOHAPYKMBAIOIIUK MPOYHBIC 3HAHUS OCHOBHBIX IPOILECCOB XWMHH,
OTJIMYaeTCs TIyOMHOM W TOJIHOTOM PAaCKpPBITUS TEMBbI; BJIaJIECHUE TEPMUHOJIOTHUCCKUM aIlliapaToM;
YMEHHE OOBSCHATH CYIIHOCTh, SIBJICHHIA, IPOILIECCOB, JENarh BBIBOABI W 0000IIEHUs, JaBaTh
apryMEHTHPOBAHHBIC OTBETHI, MPUBOAUTH MpUMephl. OJTHAKO AOMYCKAETCS O/IHA - JIBE€ HETOYHOCTH B
OTBETE.

3 Oasma — OTBET, CBHUJIECTEJIbCTBYIOIIMA B OCHOBHOM O 3HAaHMM MPOLIECCOB XHUMHH,
OTJIMYAIOLIUICS HENOCTAaTOYHON INyOMHOM M IOJHOTOW PpAacKpBITUS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB  TEOpHH; CJIa00 CcHOPMUPOBAHHBIMH HAaBbIKAMH aHAJIM3a SBJICHUN, IIPOIIECCOB,
HEJOCTAaTOYHBIM yMEHHEM JIaBaTb apryMEHTHPOBAaHHBIE OTBETHl U MPUBOAUTH IPUMEPHI.
JlomyckaeTcsi HECKOJIBKO OMIMOOK B COAEpAHHHM OTBETA; HEyMEHHE MPUBECTU MPUMEP Pa3BUTUA
CUTYallUH, IPOBECTHU CBA3b C APYTMMHU aCTIEKTaMU U3y4aeMOn 00JIacTH.

2 famna — OTBET, OOHAPYKMBAIOUIMK HE3HAHHWE TMPOIECCOB, H3Yy4aeMbIX XHUMHH,
OTJIUYAIONIUICSA HErTyOOKMM pPACKPBITUEM TEMbl; HE3HAaHHMEM OCHOBHBIX BOIPOCOB TEOPUH,
Hec(hOPMUPOBAHHBIMU ~ HAaBBIKAMHU  aHajW3a SIBICHUH, IMPOLIECCOB; HEYMEHHEM J/1aBaTh
apryMEHTHPOBAHHBIE OTBETHI. J[OMYyCKaIOTCsl CEpbEe3HbIE OMOKHU B COIEPKAHUU OTBETA; HE3HAHUE
COBpPEMEHHO MpoOIeMaTHKU U3y4yaeMoii 00IacTH.

OneHka 3KCNePpUMEHTAJIBHBIX YMEHH I

OrneHka CTaBUTCS Ha OCHOBAaHHMM HAOIIOACHUS 32 OOYYaIOIIMMHCS M MUCHBMEHHOTO OTYETa 3a
paborty.

5 GanyoB - paboTa BHINOIHEHA MOJHOCTHIO U MPABHIIBHO, CAETIaHbI PABMIbHBIC HAOMIONEHHS 1
BBIBOJIbI; SKCHEPUMEHT OCYIIECTBJIEH IO IJIaHy C Y4eTOM TEXHUKH O€30MacHOCTH W MpaBUII
paboThI ¢ BemiecTBaMu U 0O0OPYAOBAaHHEM; TPOSBICHB OPraHW3alMOHHO - TPYHAOBBIE yYMEHUS,
HOAJIEP’KUBAIOTCS YUCTOTa pabodyero Mecra M MOPSJIOK (Ha CToje, SKOHOMHO HCHOJb3YIOTCS
PEaKTUBBI).

4 6aa - paboTa BBIIIOJIHEHA IPABUIIBHO, CJIeNIaHbl TPABUIIbHbIC HAOIIOCHNS U BBIBOJIbI, HO IPU

9TOM KCIIEPUMEHT MPOBECH HE MOTHOCTHIO WIIH JIOMYIIEHBI HECYIIECTBEHHBIE OTMOKH B paboTe
C BELECTBAMHU U 000PYIOBaHHEM.
3 Oamna - paboTa BBHINOJIHEHA MPAaBWIBHO HE MEHEE 4YeM HaIlOJIOBUHY WM JOIYIIeHa
CYIIECTBEHHasl OIIMOKa B XOA€ HKCIEpUMEHTa B OObSICHEHHH, B OGOpPMIEHHM DPaOOTHI, B
COONIONEHNH TPaBWJI TEXHUKH O€30IacHOCTHM Ha paboTe C BELIeCTBaMU M O0OPYIOBAHHEM,
KOTOpast HCHPABIISIETCS IO TPeOOBAHUIO MPENO1aBaTesl.

2 Oamra - pomyiieHsl JBe (M OoJee) CyIIECTBEHHBIE OIIMOKKM B XOJE: JIKCIEPUMEHTA, B
00BsicHEHHH, B 0(OPMIICHUU paOOThI, B COOMIONCHUH MTPABHUII TEXHUKHU O€30MacHOCTH MIpH padoTe
C BEIECTBAMH W OOOPYIOBaHUEM, KOTOpBIE OOYUAIOMIMWCS HE MOXKET HCIPABUTH JaXe IO
TpeOOBaHUIO MperojaBarens; paboTa HE BBIIOJIHEHA, Yy  Y4Yallerocs OTCYTCTBYET
9KCTIEpUMEHTAJIbHBIC YMEHHUSI.

OueHka yMeHHil pemiaTh pacyéTHbIe 32141

5 0annoB - B JIOTMYECKOM pacCYyXIEHWUW U pEIICHHH HeT OMIMOOK, 3ajada pelieHa
paIrMoHaIBHBIM CIIOCOO0M;

4 0ans1a - B JIOTHUECKOM PACCYXKICHUH U PEIICHUs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada
peleHa HepaluoOHaIbHBIM CIIOCOOOM, MIJIHM JIOMYIIEHO He 0oJiee IByX HECYIECTBEHHBIX OLINOOK.



3 6anaa - B JIOTMYECKOM pAcCYKJACHWH HET CYIIECTBEHHBIX OIIMOOK, HO JOIyIleHa
CyIIECTBEHHasl OIIMOKAa B MaTeMaTHYeCKUX pacyeTax.

2 Gajua - MMeeTcsd CYIIECTBEHHbIE OIIMOKM B JIOTUYECKOM DACCYKIEHUU U PELICHUU.
OTtcyTcTBHE OTBETA Ha 3a/1aHUE.

OuneHka NUCbMEHHBIX KOHTPOJIBHBIX PadoT

5 6aJ1710B - OTBET NOJHBII U IPABUJIbHBIN, BO3MO)KHA HECYILIECTBECHHAsI OITHOKA.

4 6as1a - OTBET HEMOJIHBIN WK JOMYIIEHO He O0siee IBYX HECYIIECTBEHHBIX OLTHOOK.

3 f6anua - pabora BBHIIIOJHEHAa HE MEHEE YEM HAIOJIOBHHY, JOMYIICHA O/HA CYIIECTBEHHAs
omIMOKa U NP 3TOM J[BE-TPU HECYLIECTBEHHBIE.

2 fanaa - paloTa BBINOJHEHAa MEHbINE, YE€M HAMOJOBUHY WU COACPKUT HECKOJIBKO
CYLIECTBEHHBIX OoIMOOK. PaboTa He BhIOTHEHA.

[Ipu oneHKe BBHINOIHEHUS NHUCHBMEHHOW KOHTPOJIBHOM paboOThl HEOOXOOUMO YUUTHIBATH
TpeboBaHus eAMHOTO opdorpaduyecKoro pexuma.

KpnTepnn OICHUBAHUA TECTOBOIO 3aJaHUA

Ouenka Omauyno Xopouwio Yoosnemeopumenvno | Heyoosnemeopumenvro
KonunuectBo o
0 or 81% mo 0 0
IIPaBUJIbHBIX 91% un> 90.9 % He MeHee 70% menee 70%
OTBETOB ’

Kputepuu BbICTaB/IeHHsI OLEHKHU CTYIEHTY Ha 3a4yeTe
(OIICHOUHBIE CPEJICTBA: BBHITIOJHEHUE MMChMEHHBIX PA3HOYPOBHEBBIX 3aJ1a4 M 3aJIaHH)
O1eHka 1o
MIPOMEKYTOYHOH XapakTepucTiKa KauecTBa c(hOPMHUPOBAHHOCTH KOMIICTCHIII
arrecraimnun

CryneHT nAeMOHCTpUpYyeT CQOPMHUPOBAHHOCTh AUCIHMILTUHAPHBIX
KOMIIETEHIIM  Ha  NOPOABUHYTOM  ypOBHE:  OOHapyXHUBaeT
BCECTOPOHHEE, CHCTEMaTHYeckoe U IIyOOKOe 3HaHHWE Y4eOHOro
Marepuana, yMeeT TECHO YBSI3bIBaTh TEOPUIO C IMPAKTUKOM, CBOOOIHO
CIpaBJIIeTCA C 3aJadaMM, BOIpPOCAMU U JAPYTMMHM  BHUAAMHU
IIPUMEHEHHsI 3HAHWW, NPUYEM HE 3aTPyAHSETCS C OTBETOM IIpU
BUJIOM3MEHEHUN 33JaHuM, TPaBUILHO OOOCHOBBIBAET MPHHSITOE
peuieHue, BIAAEET Pa3HOCTOPOHHMMM HAaBBIKAMM MW IPUEMaMH
BBITNIOJTHEHMSI IPAKTUYECKUX 3a/1a4.

CryneHT nAeMOHCTpUpyeT CQOPMHUPOBAHHOCTh AUCHMILIMHAPHBIX
KOMIETeHIMII Ha 0a30BOM YpOBHE: OCHOBHBIE 3HAHUSA, YMEHMS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAUUTEIbHbIE OMIMOKH, HETOUHOCTH,
3aTpyAHEHUS IIPU AHAIUTHUYECKUX Ollepalusx, MEPEeHOCe 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYalUH.

CtyneHT JAeMOHCTpHUpYeT C(HOPMHPOBAHHOCTD JAUCHUIUIMHAPHBIX
KOMIIETEHIIMA Ha IIOPOTOBOM YPOBHE: HMEET 3HAHUA TOJIBKO
OCHOBHOIO MaTepuajla, HO HE YCBOWJI €ro JeTajei, B X0Ie
KOHTPOJIBHBIX MEPONPUSTUN JOMYCKAIOTCS 3HAUUTENbHbIE OUIMOKH,
HE/I0CTATOYHO MPaBUIIbHBIE (POPMYITHPOBKH, HAPYLIEHUS JTOTUYECKOM
MIOCJIEIOBATENBHOCTH B  M3JI0KEHUU TNPOrPaMMHOIO MaTepHaa,
UCTIBITHIBACT 3aTPYIHEHUS IPH BBIIOJHEHUH MPAKTUYECKUX DPAOOT,
IIpY OIEPUPOBAHMM 3HAHUSMU M YMEHUSMH NP HUX MEPEHOCE Ha
HOBBIE CUTYalUU.

CryneHT nAeMOHCTpUpyeT C(QOPMHUPOBAHHOCTh AUCHMILTMHAPHBIX
KOMIIETCHIIUN HA YPOBHE HUXKE IIOPOTrOBOI0O: BBIABIISIETCS MOJIHOE WIH
MIPAKTUYECKU IMIOJIHOE€ OTCYTCTBHME 3HAHWH 3HAYUTEIBHOM 4YacTu

«3a4TeHOy /
«OTIIMYHO»

«3a4yTeHOY /
«XOPOIIIO»

«3a4yTeHo» /
«YIOBIIETBOPUTEITHHO»

«HE 3a4TEeHOY /
«HEYIOBJIETBOPUTEIHLHOY




MPOrpaMMHOTO MaTepuaia, CTYIEHT JONYyCKAaeT CyUIECTBEHHbIE
OIIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYIHEHUSMHU BBITOIHSIET
MpaKTHYecKre paboThl, yMEHUS U HaBBIKH HE C(HOPMUPOBAHBI.

5. [IpuMepbI OLIEHOYHBIX CPEACTB /s IPOBedeHNs TeKyllel aTTecTaluu
5.1 KoHTpoJibHbIE BONPOCHI M 32/1aHUA.
Pazjnes 1. OcHOBBI CTPOEHMSI BellleCTBA
Tema 1.1. CtpoeHue aTOMOB XMMUYECKHUX AJIEMEHTOB U MPUPOAA XUMUUECKON CBS3U
[TpoBepsiembie pesynbTarsl o0yuenus- JIP 02, JIP 04, MP 03, ITP 02, TTP 09

1.YT00681 ObLTO, ecitu Ob1 ipuHIMN [laymu He coOmronancs?

2.Yto Takoe npoBa JEeKTpoHa?

3. UeM OTJIMYAIOTCS TOHATHUS BAJICHTHOCTH W CTENICHU OKHCIICHHS?

4.TTouemy, B OTIIMYHUE OT OOJIBIIMHCTBA JIEMEHTOB- HEMETAIUIOB, CaMble SIPKUE TPEACTaBUTENN
UX — TaJIOTCHbI- HE 00pa3yrT aJIOTPONHBIX Moaudukanuii? Hamumure cTpyKTypHBIE (OPMYIIBI
BemecTB: CO, CaF2 F2, O F2?

5. JIokaKuTe, 4TO BCE THITBI XUMHUYECKOM CBS3H UMEIOT OOIIYIO IIPUPOILY?

Temal.2. [lepuonnyeckuii 3akon u Tadauua /. U. MenjaesieeBa
[TpoBepsiembie pe3ynbrarsl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, I1P 08

1.ITouemy Tak MOX0XHM CBOWCTBA JJAaHTAHA U JTAHTAHOWIOB, aKTUHHS U aKTHHOHU10B?

2.KaxkoBa o6mras (hopMyra BBICIIET0 THAPOKCHIA, COOTBETCTBYIOMIETro dneMeHnTaMm VII rpymnmbi?
KakoB ero xapakrep?

3.Ilouemy BOmOpOX, B OTIMYUE OT BCEX APYTUX SJIEMEHTOB, 3amHChIBAIOT B llepuonnueckoit
tabnuie J[.M. MenzeneeBa 1BaK/Ibl.

4. TloueMy »5neMEHTBHI  TJIABHBIX MOATPYNII BTOPOTO M TPETHEro  IMEpHOJa HA3bIBAIOT
XUMUYECKUMU aHanoramu? B uéMm mposBiisiercst aHanorus?

5. CocraBbTe DJEKTPOHHYIO M rpaduueckyro (GopMyny IS XUMHUYECKOTO 3JEMEHTa IMOJ
HOMepoM 13.

Pa3nen 2. XumMnuyeckue peakunu

Tema 2.1. Tunbl XUMHYECKHX PeaKIUi

[Tpoepsiembie pe3ynbTarsl o0yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, TTP0S5, TTP06,
I1P07, IIP10,IIP11

1./laiiTe XapaKTEpUCTUKY PEAKIIMM CHHTE3a OKCUAa cepblVI

2.B uéM nposBISIOTCS 0COOEHHOCTH peakluii 3aMEIeHUs] Y OPraHUYECKUX BEIIEeCTB?

3.JlaiiTe XapakTepUCTHKY peakIM1 METaHa C XJOpPOM IO BCEM MpH3HaKaM KiacCU(UKaIUH.

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

5. PaccraBbTe k03(h(hUIIMEHTHI B ypaBHEHUSAX PEaKIUil, yKaKUTE THUI peaKkuu:

a) FeCl + Cl; — FeCls ;0) AI(OH)3z — Al,03 + H20; B) FeClz + NaOH — NaCl + Fe(OH)3

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

Tema 2.2. DIeKTPOJINTHYECKAS] TUCCONUALNS U HOHHBIN 00MeH

1.Kakue BemiecTBa OTHOCSATCS K SJIEKTPOIUTAM, a KaKUe K HEANIEKTPOIUTam?

2.3anonHuTe TAOIUILY

pH 2 12 7 8 5 13 4

[H']

[OH]

Tun
cpenbl




3.CocraBbTe MOJNEKYIIIPHBIE U MOHHBIE YpaBHEHUs peakuuil Mmex 1y Bemectsamu: a) KOH n
MgCl>
0) K2COsu HNO3
4.HanumuTe MoJgHbIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS BOBMOYKHBIX PEAKIIMNA MEXITY
MIOTIAPHO CIMBAEMBIMU PACTBOPAMH COJICH: HUTpAT cepedpa, KapOOoHAT HATPHSL, XJIOPUI KaIbIIUs,
docdar kanus
Pa3gen 3. CTpoeHue u cBOICTBA HEOPraHNYECKHUX BellleCTB

Tema 3.1. Knnaccupukanus, HOMEHKJIATYPA U CTPOEHHE HEOPTAHUYECKHUX BelleCTB
[TpoBepsiembie pe3ynbrarel o0yuenus- JIP03, JIP04, JIPOS, MP02, MP09, TTP08, TTP09

1.HazoBuTe 00111e Ki1acChl HEOPTAHUUECKUX BEIIECTB

2.3anumuTe CTPYKTYPHYIO GOpMYIy CEpHON KHCIIOTHI

3.Kakue BbI 3HaeTe BemlecTBa C BOMCTBeHHON (yHKuuei?. [IpuBeanTe mpumepsl TaKux
BELIECTB U MOATBEPAUTE TAKyIO JBONCTBEHHOCTh CBOMCTB YPaBHEHUSAMH COOTBETCTBYIOIINX

peakuuii
4 .Bp1bepuTe OKCHIBI M3 CIEAYIONIUX BEIIECTB
H2SOq4 SOs FeoO3 CO2 H»SiO3 CaCOs3 CaO CcoO
SiO; NaOH Al(OH)z | Mn2O7 FeO SO N20s Na>O
5. OtrecuTe npupoay okcua0B. OTBETHI 3aIUILKMTE B TAOIHUILY
Na2O SO; K20 CuO CrOs Mn207 SiO; N20Os
Cao SO3 P20s FeO MnO Al>O3 BeO Fe O3
OCHOBHBIC KHCJIIOTHEIC an)OTepHBIe

6.Hexotopass kucmora comepxkut Bomopoa (2,2%), wom (55,7%) wm xucnopon (42,1%).
Omnpenenure NpocTeniIyto GopMyny STOH KUCIOTHI.

7. Belnicars U3 CINCKA BEIIECTB OKCHUABI, OCHOBAHMWS, KACIIOTHI , COJIM U Ha3BaTh ux: H2SO4 ,
Cu(OH)2,K3P0s, CaO,

8. CocraButh (opMynbl coeauHenuit: a) okcunaa ymiepona( II) ,0) ruapoxcuna menu (II), B)
XJIOPOBOIOPOHON KUCIIOTHI, T') Cylb(haTa HaTpHUs

Tema 3.2. ®U3MKO-XUMHYECKHE CBOICTBA HEOPTaHNYECKUX BelIeCTB
[IpoBepsiembie pesynbTarsl 00yuenus- JIP04, JIP0S, MP03, MP06, MPO7, ITP03, TTP04, ITPO6,
ITP09

1.Hanncath ypaBHEHHs] XUMMUUYECKUX PEAKIMN, a K OyKBaM I' U Ji COCTaBUTh HOHHBIE ()OPMBI:

a) H2SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO r) CaCOs + HCI x) AlCIz + AgNO3 e) Ba(OH)2
+ SiO2

2. Ocy1ecTBUTh NEPEXO/Ibl: KAIUH — OKCHJT KalHsl — THAPOKCHU]I Kajus — cyiabgar Kanus

3. 3amaya: CKOJBKO KI' HAaTpHsi MOTpeOyeTcs Ui peakiuu B3auMOAEUCTBHUS ¢ 16 Kr cepsl,
conepxariei 25% mpumeceit, eciu cxema peaknun: Na + S — NapS

4.CKoNbKO KI' HAaTpHsl oTpedyeTcs A peakuy B3auMoJecTBUs ¢ 16 Kr cepbl, coiepkaiiei
25% mpumeceii, ecu cxema peakiuu: Na + S — NapS

Tema 3.3. UnenTudguranus HEOPraHMYeCKUX BelIeCTB
[TpoBepsiembie pe3ynsrarsl 00yuenus- JIP03, JIPO7, MPO1, MPO3, ITPOS, ITP08, TTP09



1. Hanmucate xumudeckue (GopMyInbl BEECTB, HAXOAIINXCS B TPEX KOI0ax, eCiu:
A. pacTBOp U3 MIEpBOY KOJIOBI OKPAITUBACT TJIAMSI B JKENITHIH, a U3 BTOPOM — B (PHOJICTOBBIN

LIBET;

B. npu mHarpeBanun o0Opasima u3 Tperbeit konosl ¢ NaOH nosiBuiics 3amax aMMuaxa;

C. npu npunuBanuu pactBopa AgNO3z Bo Bcex o0pa3siiax BBINAINA OCAIKH OEJIOro IBETa,
npuyueM B 00pasiie u3 TPeThel KOOkl 0CaqOK paCTBOPUIICS MPHU JOO0ABICHUHU BOJIBL;

D. nmo6arnenne pactBopa BaCl, cmocoOcTBOBaIO BBITIAEHUIO OCIIBIX OCAJIKOB B 00pa3iax
13 BTOPOU U TPEThEH KOJI0;

E. mpunuBanue pactBopa HC1 npuBeno k OypHOMY BBIJICJICHHUIO Ta3a B 00pasIie U3 BTOPOH
KOJIOBI, PUYEM 3TOT T'a3 BeI3Bal momyTHeHue pacTBopa Ca(OH):.

OTBeT NOATBEPAUTh YPABHEHHSIMH COOTBETCTBYIOIIMX pEakUuil B MOJEKYISPHOH U
MOJIEKYISIPHO-UOHHOH (popMme.

2. OmnpenenuTh, B KAKOH UIMEHHO KOJIO€ COAEPIKUTCS KaXKJ0€ U3 YKa3aHHBIX BEIIECTB.

B uetbipex kombax 0€3 3THKETOK COAEpKarcs pacTBOPHI CIEAYIOIIMX BEIIECTB: COJITHON
KHUCTIOTHI, xjopuaa Oapus, cynbdara kamus, ¢ocdara kanus. Mcnonab3ys TOMOTHUTETFHO PacTBOP
AgNQOg3, onpenenuTh, B KAKOW MMEHHO KOJIOE COACPIKUTCS KaKI0€ M3 yKa3aHHBIX BemiecTB. OTBET
MOJATBEPIUTH YPABHEHUSIMH PEAKLUN B MOJIEKYISIPHON M MOJIEKYJISIPHO-UOHHOU (hopMe.

3. Onpenenuthb COCTaB COAEPKUMOTO BTOPOM U TPEThEW IPOOUPOK

B nsaTe npobupok, comepkanmx pactBopsl xjaopuaoB kamus, meau (I1I), 6apus, anomunus u
xenesa (I11), nobasmiu pactBop NaOH. Yka3are, B Kakux UMEHHO MPOOMpPKaX HAXOIUIHNCH JaHHBIC
COJIH, €CJIH B NEPBOM MpOOHpPKE BBITNAT 0CaJ0K O€JI0T0 11BETa, B Y€TBEPTOM — roJy0ooro 1BeTa, B MATOM
— Oyporo 1Bera, a BO BTOPOW U TpeThel ocaaka He o0pa3oBanoch. [Ipu momomy Kakoro pearcHra
MOKHO OIPENEIUTh COCTAaB COAEPNKUMOIO BTOPOMl U TpeTheil mpodbupok? OTBET MOATBEPIUTH
YPaBHEHHUSIMHA COOTBETCTBYIOIINX PEAKIUI B MOJICKYIISIPHOM U MOJIEKYJISIPHOMOHHOU (hopme.

4. Yka3arb, B KaKOi UMEHHO ITPOOUPKE HAXOIUTCS KaX/1as COJIb

B nare npoOupok, comepkammx pacTBopbl cynbdaro Harpus, mapranua (II), memu (II),
amomunus 1 xpoma (I1I), nodbasunu pactBop NaOH. Vkazare, B Kakoil IMEHHO ITPOOUPKE HAXOUTCS
KakJ1asi COJIb, €CJIM B YETBEPTOI MPOOMpPKE BhIMAN 0Ca0K roxy0oro 1BeTa, B TpeTbei — CHHEBATO-
Ceporo IBeTa, B MEPBOM U MATON MpoOupKax — Oeoro mBeTa, MpUUEM OCaJIOK B MSATOM MpOOHpKe
pactBopmiics npu Jo6asineHnH u30biTka NaOH, a Bo BTopoii mpobupke ocajaka He 00pa3oBaiocCh.
OTBeT NOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIIMX PEAKIMI B MOJEKYISPHOM M MOJIEKYISPHO-
MOHHOU (opme.

Pa3gen 4. CTpoeHue u CBOMCTBA OPraHMYeCKHX BEIECTB

Temad.1. Kiaccudukanus, cTpoeHue 1 HOMEHKJIAaTypa OpraHnYeCcKrX BEIleCTB
[TpoBepsiembie pe3ynbTarsl o0ydyenus- JIP07, MP03, MP06, MP13, MP14, TTP02, TTP03, ITP04,
[1P11, ITP12

1.Kakue BemiecTBa Ha3bIBAIOTCS OPraHUYECKUMU?

2.Ha KOHKpPETHBIX IpUMeEpax MOSICHUTE, YTO TAKOE U30MEPHS?

3.Yem oTamyaeTcs CTPyKTypHast U30MEpHsI OT MPOCTPAaHCTBEHHON?

4.Yto noapazymeBan A. M. byTiepoB 1o XUMHYECKUM CTPOEHUEM BeLIECTBA?

5.HazoBuTte kucnopopoconepxamye GyHKinoHaabHble rpynmnsl. [[puBeauTe npumepsl
COEIMHEHUH, COIEP)KALUX ITH TPYIIIIBL.

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

7.Hanumwure cTpykTypHble (GOpPMYNIBl COCIUHEHUH, Ha3BaHUS KOTOPBIX: a) MpomeH; 0)
NEHTHH-1; B)2-METWINEHTAaH; I') IpoNaHajb; /1) IEHTHH-2; €) IPONaHOBasi KUCIIOTA



Tema 4.2. CBolicTBa OPraHUYECKUX COCAUHEHUN
[TpoBepsiembie pesynbTarsl 00yuenus- JIP0S, MP02, MP03, MP15, TTPO1, ITPO6, ITP10, TTP11,
I1P12

1.Pacummdpyiite crenyronnyro nemnouky npespamienuii. Hazosure coequnenus A, b, B: atan
+ Cl,—A + Na—b+ Br,—B

2. Kakue coequHEHUsT MOTYT OBITh IOJy4EHBl KaTaJUTHUYECKUM OKHCICHHEM MeTaHa B
pa3ianuHbIX ycnoBusax?. Hanumure ypaBHEHHS COOTBETCTBYIOIINUX PEaKIIHii

3.IIpeanoxure crnocod monyueHus2-xaopnpomnana u3 1-xmopnponana. Hanummre ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIUH.

4 Ilpemynoxkute crnocod OYMCTKH 3TaHa OT NpuMeceil sTwieHa. Hammmmre ypaBHEHUs
COOTBETCTBYIOLIUX PEAKIUH.

5.I0peanoxure crnocoObl MOMyYEHHUs aleTHJIeHa W3 HEOpraHMYecKuX BemiecTB. Hamummre
YpaBHEHHUS COOTBETCTBYIOIIUX PEAKIIUM.

6.Ilpu B3aumoneiictBuu Oyraamena-1,3 ¢ OpoMOM BO3MOXXHO OOpa30BaHUE pPA3HBIX
COCIUHEHMH,

YTO 3TO 33 COCAUHEHUS?

7.Kakue apomarnyeckue yriaeBOJOPOIbI MOTYT 0Opa3oBaThCsl MPH JETHAPOLUKIN3AINNA H-
oktaHa? Yro 310 3a coeauHeHus?

8.CocTaBbTe ypaBHEHHS peaKIMH MOITYYeHUs MeTuiIdopMuara —CaoxkHOro 3hupa MeTaHoIa
¥ MYpaBbUHOW KHUCIIOTHI. B KakUX YCIIOBHSIX CIIEAyeT IPOBOAUTH ATy PEAKIIHIO?

Tema 4.3. UnenTudukanusi OpraHnvyecKux BellecTB, UX 3HAYeHHEe U NMPHUMeHEHUE B
OBITOBOW M NMPOU3BOJACTBEHHOI 1eITEJILHOCTH YeJI0BeKa.
[IpoBepsiembie pe3ynbTarsl 00yuenus- JIP03, MPO1, MP03, MP0OS, MP13, MP14, ITPO1, ITP07,
I1P09, ITP11, ITP12

1.B Hamem pacrnopspKeHUH NMeeTCs ra30Basi Fopesika U Habop peakTUBOB: 1) BOIHBII pacTBOp
NaOH; 2) paz6asnennas HoSO4;3) Bonusriii pactBop NaxCOs ;4) Boguslii pactBop KMnO4 5)6pomHast
BoZa; 6) BoxmHbIN pacTBop CuSO4 ;7)aMMuauHblil pacTBOp OKCHIa cepedpa; §)Bosa.

B aByx nmpoOupkax comepskarcs CIeAyIONne BEIecTBa:

1 BapuaHT: a) 6eH30lHas KUCIO0Ta; 0) aHUIMH

2 BapHaHT: a) III0K03a; 0)caxapo3a;

3 BapuaHT: a) MII0K03a; 0) MIULEPHH.

4 BapHWaHT: a) YKCyCHAsI KUCTIOTA; 0)3TUIOBBINA CIUPT.

5 BapuanT: a) popmanuH; 6) STUIOBBIA CIUPT

C momomuipl0 MUHUMAJIBHOTO YHCJIa pPeareHTOB (yKa3aHHBIX B Hadaje padOThl) ONpeNeTnTe
COIEPXKUMOE Kax /101 u3 mpobupok. Hanuimre ypaBHEHUs! COOTBETCTBYIOIINUX PEAKIUi.

Pazgen. 5. KuHermuyeckme M TepMOIMHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHHA
XHMHYECKHX peaKluid.

Tema 5.1. CkopocTh XMMUUYECKHX pPEaKIMi. XUMUYECKOE PAaBHOBECHE.
[IpoBepsiembie pesynbTarsl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MPO7,
MP15, ITPOS, ITP09

1.Kakyto BenuunHy Ha3bIBalOT TEMIIEPATypPHBIM KOYPPUIIUEHTOM?

2.Kaxkue BemiecTBa Ha3bIBAIOTCS KaTaJIn3aTopaMu’?

3.Kak Ha3bIBarOTCsI OMOIOTUUECKUE KaTaTIN3aToOPhI?

4. Bo CKOJNBKO pa3 M3MEHHUTCS CKOpPOCTh peakuuu 2A + B—A2B, ecnu xoHueHTpanuio
BEIIECTBA A YBEIUYMTH B 2 pa3a, a KOHIIEHTPALMIO BenecTsa B yMeHbpmnTh B 2 paza?

5.Ilouemy ckoponopTsInecs NPOAYKTHI XPAHST B XOJIOAUIbHUKE?

6.[ToueMy Ha MyKOMOJIBHBIX 3aBOJJaX HHOTJIA IPOUCXOAST B3PHIBbI?



7.IloueMy >XKUAKHIA OCH3MH M 3TAHOJ TOPAT CIIOKOMHO, a Mapbl 3THX BELIECTB B CMECH C
BO3J1YXOM B3pBIBAIOTCS?

8.Kakue peakiuy Ha3bIBalOTCS HEOOPATUMBIMU ?

9. YUrto Ha3bIBaeTCd XUMUYECKUM paBHOBECUEM?

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

11.B xakoM HarnpaBJIECHUU CMECTUTCS XUMUUYeCcKoe paBHOBecue cucteMbl 2CO + 2Ho«—CHy+
CO2, ecnii KOHIIEHTPAIIMHU BCEX BEIIECTB YMEHBIIUTH 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 Ha3bIBACTCSl HACKHIILIEHHBIM, HEHACHIIIIEHHBIM?

2.YT10 Ha3bIBaeTCA paCTBOPUMOCTHIO BellecTBa?

3.Uto Ha3bIBaeTCSI MAaCCOBOM JI0JIeH PaCTBOPEHHOTO BEIIeCTBA?

4. Kakas nmocnenoBareIbHOCTh MPUTOTOBICHUS pacTBopa?

Pasnen 7. Xumus B ObITY M IPOU3BOACTBECHHOM /1eATEJIbHOCTH YeJIOBEKA
Tema 7.1.
[Tpoepsiembie pe3ynbrarsl o0ydyenus- JIPO1, JIP02, JIP 03, JIP04, MP0O5, MP08, MP17, MP18,
ITP02, ITPO6, ITP09, ITP11, TTP12
1. XuMus ¥ BIUSHUE TOIUIMBA HAa OKPYKAIOLLYIO CPEAYy.
2.AnbTepHATHBHBIC BUIBI TOILINBA, IPUMEPHI HX MCIIOIH30BAHHUS.
3. Yro takoe BMC? Ilonumepsl, UX UCIONb30BaHKE B aBTOMOOUILHON HHAYCTPHUU.
4.Tleperonka HETH U BH/IBI TOTUIMBA, BIIMSHUAC HA OKPYXKAIOMIYIO Cpey?
5.PacckaxkuTe 0 XMMHYECKOM COCTaBE TOILUIMBA, YTO IMOKA3bIBAET OKTAHOBOE YHCIIO?
6. XuMHs ¥ TTOKpacKa aBTOMOOMJIBHOTO TPAHCIIOPTA.

5.2 Tembl pedeparon

. TUIBI XUMHUUYECKOM CBSI3H

. 3HaYeHUE PACTBOPOB B KU3HHU U TEXHUKE

. YcTpaHeHue )KeCTKOCTH BOZbI Ha TPOMBIIUICHHBIX PEANPUATUAX

. Ucnionp30BaHre MUHEPATBHBIX KUCJIOT HAa MPEIIPUATHSIX PA3IMUYHOTO MPOGUIs
. IloBapeHHas COIb KAK XUMHUYECKOE ChIPHE

. buoTexHosiorus ¥ reHHas HHXEHEPUsl — TEXHOJIOTUHU

. CoBpeMeHHbBIE METOIbI 00e33apaKIUBAHHSI BOIBI

. 3ammTa 030HOBOTO PKpaH OT XMMHUYECKOTO 3arps3HEHUs

01NN B WN —

5.3 Ilpumepsbl TeCTOBBIX 3aaHUI

BxoaHoM KOHTPOJIB.

IIpumeuanmue. [IpenonaBarens onpenensieT KOJIUYECTBO BOIPOCOB U3 MPEIOKEHHBIX.
Bapuant nepsbli

1.2nexTpoHHas popMyna BHEITHETO SHEPTETHUYECKOTO 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 )MeTaITHYeCcKast ;4 )KOBaJICHTHAs HEMOJISIpHAs.
3.Haubonee sipko BeIpakeHHBIC HEMETAITUIECKHE CBOWCTBA MIPOSBIISIET:
1Si; 2)C; 3)Sn; 4)Ge.
4.0xcunst pocdopa (V) ¥ HHUHKA SBISIOTCS COOTBETCTBEHHO:



1 )KHCITIOTHBIM ¥ OCHOBHBIM; 2)OCHOBHBIM M KUCJIIOTHBIM; 3)KHCIOTHBIM U aM()OTEPHBIM;

4)0CHOBHBIM U OCHOBHBIM.
5.K peaknusM 3aMenieHus] OTHOCHTCS PEaKIIUS:

1)2Na + O2 = 2Na202; 2)CaCOz= CaO + CO27; 3)NaOH + HCI = NaCl + H20; 4)Zn +
H2SO4 = ZnSO4 + Hat
6.BemecTBa, KOTOpbIE MPH AUCCOLUAIIMN 00pa3ylOT B KaYECTBE aHHOHOB TOJBKO TUAPOKCHA-HOHBI,
SIBIISTFOTCSL:

l)xucmoraMu; 2)CpeaHUMH COJSIMH; 3)IIesodaMu; 4)KHUCIIBIMH COJISIMH.
7.Cymma k03ppuieHToB nepe GopmyliaMu HEANEKTPOIUTOB B yPAaBHEHUHU PEaKIIUU

Fe + 2HCI(p-p) =FeCl, + Ho1 paBua: 1)2; 2)3; 3)4; 4)5.
8.Cymmbl Bcex k03()(PHUIIMEHTOB B MOJTHOM M COKPAIIEHHOM MOHHBIX YPaBHEHUSX PEAKIIUU MEKITY
pacTBopami cyibdara HaTpHs U XJiopuaa 6apusi paBHBbI:

DIlu3; 2)11us; 3)9u3; 4)9us.
9.CoKpaleHHOe HMOHHOE YypaBHeHHMe peakrmu Mg?t + 20H =Mg(OH)2| cooTercTByer
B3aUMOJEHCTBUIO:

1)pacTBOpa coyii MarHus co UIEJIOYBIO;

2)HEpacTBOPUMOI COJIM MarHusi CO IIEJIOYbIO;

3)pacTBOpa CcoJId MarHus ¢ HEPACTBOPUMBIM OCHOBAaHUEM;

4)HEepacTBOPUMOM COJTM MarHus ¢ HEPACTBOPHUMBIM OCHOBAHHUEM.
10.Peakiust HOHHOTO 0OMEHa UAET A0 KOHIIA B Pe3yNIbTare BhIICTICHUS Ta3a MPH B3aUMOICHCTBUY:

1)Cu(OH)2 ¢ H2SO4; 2)KOH ¢ Zn(NO3),; 3)Ca(HCOs). ¢ HCI; 4)Na,COs ¢ CaCl..
11.B cxeme npeBpalieHui

1 2 3 4

No——NH3z—— NH4CI—— NH3——N>

MOBBIIIICHHAS TEMITepaTypa HeOOXOAMMa JISI TPOBEICHUS PEaAKITHIA:

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

1)xnopoBogopona;  2)XJIOpHaa HaTpus;  3)THAPOKCUIA HaTpus;, 4)cyiabdara aMMOHUS.
13.C HanMeHbIIeH CKOPOCTHIO ITPH KOMHATHOM TEMIIEPaType MPOTEKACT PEaKIUs

1)Fe u O2; 2)CaCOs u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSOa(p-p) u NaOH(p-p).
14. Xumnueckoe paBHOBECHE B CUCTEME

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

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

4)1CTIONBb30BaHUU KaTalln3aropa.
15.Cynbdar xkanbuust OTHOCUTHCS K KJIAcCy:

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

1)He u3MeHseTcsl; 2)CHavyana yBEIUYUBACTCS, TIOTOM YMEHbBIIIAETCS; 3)yMEHbIIASTCS;

4)yBenTUYUBaCTCS.
17.Kaxoit U3 MeTaI0B HEe pearupyeT ¢ BOAHBIM pacTBopoM cynbdara meau (1):

1)xene3o; 2)cepebpo; 3)omoBo;  4)HATpHIA.
18.11pu B3auMOIEHCTBUHU C HEMETaJUIaMU METAJLIbI IPOSBIISIOT CBOMCTBA:

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

P —— X——H3POq4,

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

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

3)cynbdara kanpmus ¢ pochopHoit kuciaoToi; 4)docdara HaTPHs C XJTOPUIOM KaTbITHSI.
21.CeipbeM A TOMyYeHUS] KUCIOPOAA B IPOMBIIIIICHHOCTH CITYKHUT:

1)6eproneroBa conb KCIOsz; 2)nepmanranar kamuss KMnOs;  3)Bo3nyx; 4)mepokcuj
Bogopona H20z2.



22.0mnpenenuTe MacCOBYHO JIONIO Kele3a B okcuze sxere3a(lll):

1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxru B kuciopoje. Onpenenure 06bem okcuza ceprl(1V), n3mMepeHHslil mpu
HOpPMAJIbHBIX YCIIOBUSIX, KOTOPBIl 00pa30Bajcs Mpu 3TOM:

D11,2n;  2)1,12n;  3)112m; 4)0,112.
24.0mpeienniTe MacCOBYIO JIONIO caxapa B pacTBOpe, MojydeHHOM pactBopeHueM 10r caxapa B 190r
Bonel? 1)0,5;  2)0,1;  3)0,05; 4)2.

OT1BeTHI
BxonHoi KOHTPOJIb 0 XuMuHA 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 cumMBoI U (opMyIa BOXOPOIHOTO
COEMHEHUS 3TOTO 3JIEeMEHTA!
1)C u CHg; 2)Si u SiHs; 3)O u H20;
4)S u HoS.
2. XMHYECKasi CBSA3b B OKCH/JIE JIUTHS:

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

3.B manbix mepuomax MepHOAMYECKON CHCTEMBI XMMHUYECKHX 3JIEMEHTOB C YBEIMYCHHEM 3apsia
A7ep paauyChl aTOMOB:
1)yBennuuBaroTcs; 2)U3MEHSI0TCS EPUOANYECKH;

3)ymenbatorces; 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 ¢popMysnoil BOCCTAHOBUTENS B YPaBHEHUU PEAKIIUU TOPEHHUS aJTIOMUHUS B
KHCIIOPOJIE:

11, 2)2; 3)3; 4)4
6.BemectBa, KOTOpbIE MPU AUCCOLUAIMH 00pPa3yIOT TOJIBKO KaTMOHBI METasla U THIPOKCH]I-UOHBI,
SIBIISIFOTCSL:

Dxucnoramu;  2)comsimu;  3)menodamu;  4)amMpOTEpHBIMU THUIPOKCHUIAMH.
7.JlamMnouka mpuOoOpa Il WCIBITAHWS BEMIECTB HA AJIEKTPONPOBOAHOCTh 3arOpUTHCSA TIPU
HOTPYXEHUHU JIEKTPOJIOB B:

1)consinyto KUCIOTY; 2)Xi0pua Kanus (kpuct.); 3)okeun xenesa(lll); 4)nuctuminpoBanHyro
BOJTY.
8.CyMmBbI Bcex KOA((GUIMEHTOB B TIOJTHOM U COKPAIICHHOM MOHHOM YPaBHEHHSX PEAKIMH MEXIy
pacTBOpamH cynb(dara IMHKA U HUTpaTa Oapusi paBHBIL:

19u4; 2)10u3; 3)12u4d; 4)12u3.
9.CokpameHHoe HOHHOe ypaBHeHHe peakmuu: Ca?t + S04 = CaSOs4 COOTBETCTBYeET
B3aUMOJICHCTBHUIO B PACTBOPE:

1)CaCl, ¢ BaSOg4; 2)CaClz ¢ NaxSO4; 3)Ca ¢ NaxSO4; 4)CaCOs ¢ H2SOs.
10.0Ocanmox obpasyercst ipy B3aUMOACHUCTBUH pacTBOpoB xyopuna xenesa(ll) u:

l)ruapokcuna Harpus; 2)cynbpara HaTpusi; 3)conssHOU Kuciotsl; 4)uutpara menu(1l).
11.ITpu koMHaTHOM TemnepaType Oy1yT B3auMOJECTBOBATh:



1)N2 u H2; 2)N2 u O2; 3)Zn u H20; 4)Na u H2O.
12.CocraB comn(NH4)2SOs MOXHO yCTaHOBHTBH, MCIONB3YsS JBa pacTBOpa, COAEPIKaIIHe
nonsl: 1)OH u Ba?*; 2)OH u H*; 3)Cl-u Cu?*; 4)COs®> u Ba?*.
13.C naunbonblieil CKOpOCTHIO PU KOMHATHOW TEMIIEpaType MPOTEKaeT PeaKIis MEKIY:
DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14 Xumunueckoe paBHoBecue B cucteme: COz(r) +C(1) «>2CO(r)— 173 xx cMeniaeTcs B
CTOPOHY MPOJYKTa PEaKLUU MPU:
1)IOBBILIEHUN J1aBJIE€HMSI; 2)MOBBIMIEHUH TEMIEPATypbl;  3)IIOHMKEHUM TEMIEpPaTypbl;
4)1CTIONb30BAHNHN KaTaIU3aropa.
15.Tunpoken Kanbluysi OTHOCUTHCA K KJIaccy:
l)okcumoB; 2)ocHoBaHWH; 3)cojei;  4)KUCIOT.
16.Kak u3MeHSIOTCSl KUCJIOTHBIC CBOMCTBA BBICIIIMX OKCHJIOB ClieBa Harparo B psaay Al-Si-P?
1)He U3MeHsIoTCs; 2)cHauajga yBeIMYUBAIOTCS, IOTOM YMEHBIIAIOTCS; 3)yMEHbIIAIOTCS;
4)yBenMunBaOTCA.
17.Kakoii n3 MeTaJIOB HE pearupyeT ¢ BOAHBIM pacTBopoM cyibdara meau (II):
l)xene3o;  2)3010T0;  3)osioBO;  4)HATpHA.
18.1Ipu B3auMOIEHCTBUY C METaJUIaMUd HEMETAILIBI IPOSIBIISIOT CBOMCTBA:
1)okucnuTenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)0CHOBHBIE.
19.®opmyina BemiecTBa, 0003HAYEHHOTO «X)» B CXEME MPEBPAaIllCHUH:
+H2, + HCI
FeO —— X———FeCla:
1)Fex0s3;  2)FeCly;  3)Fe;  4)Fe(OH):..
20.I'mppoxcut uHKa 00pa3yeTcs Mpu B3auMOICHCTBUU:
l)okcua MHKA ¢ BOAOMW; 2)OKCHA LMHKA C THAPOKCHUIIOM HATpus; 3)XJopuia IIUHKa C
ruapokcusiom meau(Il); 4)xmopuma nuHKa(p-p) ¢ THLAPOKCHUIOM HATPUs(P-p).
21.B npOMBIIIIECHHOCTH CEPHYIO KUCIIOTY MOTYYaroT MOTIOICHHEM:
1)SO3z Bomoit; 2)SO3 pacTBOpoM cepHOit KHCI0ThI; 3)SO2 Bozoit; 4)SO2 pacTBOpOM CepHOI
KHCJIOTBHI.
22.0mpenenuTe MaccoBYIO 00 Meau B okcuae Mean(Il):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca 1a3000pa3HOr0 BOIOpPOMA, KOTOPBIA BBIAEIUTCS MPHU pacTBOpeHUU 4,5 T amoMUHUS B
COJITHOM KHCJIOTE COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r.
24.0OnpenenuTe MacCOBYIO JIONIO COJIM B PAacTBOpE, MOIydeHHOM pactBopeHueM 20r comu B 140r
BOJBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTBeTbI
BxoaHoii KoHTpPOJIL 1O XMMHUM 1 Kypc
Bapuanr Bropoii

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

5.4. 3ajannsa npakTH4YecKHX padoT

Pa3gesn 1. OcHOBBI CTpOCHHS BellecTBA



IIpakTnyeckass padora Nel. «CocraBieHue XUMHUYECKHX (DOpMYN JIBYXaTOMHBIX COEIMHEHHN
(OKCHI0B, CYIb()HUIOB, THAPHUAOB U T.I1.) U IPYTUX HEOPTAaHUIECKUX COCTUHEHNN OTACIBHBIX KJIACCOB
C UCIIOJIb30BAHUE XUMHUYECKON CUMBOJIMKH U Ha3BaHUM COEIMHEHUH 110 TPUBUAJIBHON HOMEHKJIAType
u MexxyHaponHoi [UPACy.

Heab: CoBepiieHCTBOBAHNE YMEHUN COCTABIATh ()OPMYIIBI OMHAPHBIX COSAMHECHUMN, HA3bIBATh HX,
3aKPEMUTh MOHITHS «CTEIICHb OKUCIICHUSI», «OMHAPHBIC COCTUHEHUS;

3aganue 1.

Bapuant 1 Bapuant 2

1. Onpenenure CTENEHN OKUCICHUSI aTOMOB 1. Onpenenure CTENEHU OKUCICHUS aTOMOB
9JICMEHTOB B COCIUHEHHSX, (POPMYJIBI KOTOPBIX | XUMHYECKUX JIEMECHTOB B COCTHHCHUSIX,

SiO2, Na0, K>S, LiBr. [IpuBenure Ha3BaHusI ¢dopmynsl kotopsix H20, AlCl3, N2Os, NagP.
Ka)K/IOTO M3 BEICCTB.

2. Kakas u3 cnenyromux Gopmyin 2. Beibepute dpopmyny okcuaa mapranma (IV):
cooTBeTcTBYeT okcuy azora (I1): MnO, Mn207, MnF4, MnOs.

NO, N20s, NO2, N2O?

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

10); .
a) okcuna cepsl (IV) 0) oxcuaa cepsor (VI). meaw (I1); 6) okcraa HaTpHs

3aganue 2. CoctaButh (hopMylTy OWHAPHOTO COSAMHCHUS aTFOMUHUS C YIIIEPOIOM.
3aganue 3. Ha3zBarp 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_Ie.m): XapaKTemeBaTL XHUMHUYCCKHUE DOJICEMCHTBI B COOTBCTCTBUM C HX IIOJOXKXCHHEM B
HepI/IO,Z[H‘leCKOﬁ CUCTEMC XUMHUYCCKHUX DJICMCHTOB I[I/I MeH,Z[eJIeeBa 110 TIIaHY.

ILnan XapPaKTEPUCTUKHU IJIEMEHTA

1) Ha3Banue snemenTa;

2) XuMU4ecKuil CUMBOJI,

3) IopsakoBbIil HOMED;

4) AtomHas macca;

5) Homep nepuona;

6) Homep rpynmsl, BUJ NOATPYIIIBL;

7) 3apsia aapa atoma;

8) Uncmo mpoTOHOB U HEHTPOHOB;

9) OG111ee 4ncio MEKTPOHOB,;

10) DnexrponHas hopmyna;

11) Merana iy HEMeTaILT;

12) Beicimii oKcuI, ero Xxapakrep;

13) BonopogHoe coequHeHue (€Ciau ecTh);
14) Tunpokcun, ero Ha3BaHUE U XapaKTep;
15) YBenuuenue paaunyca aroma (B nepuoae u A-rpyrre)



Bapuantl. Jlate XapakTepuCTUKy IEMEHTOB C OPAIKOBBIMU HOMepamu 13,21
BapuanT 2. Jlath XapakTepUCTHKY JIEMEHTOB C MOPAIKOBBIMU HOMepamu 15,23

BapuanT 3. Jlath XapakKTepUCTUKY SJIEMEHTOB C MOPSAIKOBBIMU HOMepamu 17, 25

Pa3nen 2. XumMnuyeckue peakunu

IpakTnyeckoe 3ansiTue Ne 3« TUIIBI XUMUUYECKUX PEAKIUI.

Heas: KiaccuduuupoBarh peakuuyd MO CIEAYIOIIMM MpPU3HAKAM: YHCIYy M COCTaBY HMCXOIHBIX
BEIIECTB U MPOAYKTOB pPEAaKIMU, HU3MEHEHUIO CTENEHEHl OKHUCIICHHS XUMHUYECKHUX DJIEMEHTOB,
00paTUMOCTH TpoLecca, YYACTHIO KaTalln3aTopa, TEII0BOMY ety

Bapuanr 1.

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

2) Al + Fe203 —> AI203 + Fe + Q

3) CaCO3 ->Ca0 +C02-Q

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

Bapuanr?2.

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

Bapuanr 3.

1) FeCI3 + AgNO3—> AgCl + Fe(NO3)3;

2) Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 — Q;

4) SO2 +02 —>S03+Q

IMpakTnyeckoe 3ansaTue Ned. «Pacy€rhl 0 ypaBHEHHSIM XUMHYCCKUX PEAKIIUN C UCIIOJIh30BAHUEM
Macchl, 00b€Ma (HOpMaJIbHBIC YCIIOBHUSA) Ta30B, KOJTUYECTBA BEIIECTBAY.

esb: O3HAKOMUTBCSI C OCHOBHBIMHU 3aKOHAMH XMMHHU M HAYYUTHCS C UX MTOMOIIBIO PeliaTh
AIIEMEHTAPHBIE PACUETHBIC 3aa4H.

OOopynoBaHue: KaJbKYJIATOPBI; IEPUOINUECKasi CCTeMa XMMUYEeCKUX anemenTos [1.1.
Menpeneena, Tabnuna «OCHOBHbIE XUMUYECKUE (POPMYIIBI»;

Bapuanr 1.

1.ITonp3ysich 3HAUEHUSIMM aTOMHBIX BECOB 31eMeHTOB M3 Ilepmoanueckoit TabaMIIbI, pacCUUTalTe
MoOJISIpHYIO Maccy (T/monb) ans caenyromux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckonpko
MOJIEKYJ COIEPKUTCA B | MOJEe Ka)KIOro U3 9TUX BELIECTB?

2. CxosbKO MoJiel Kuciopona conepkutcs B 128 T kuciaopona?

3. IIpu rpo3oBbIX paspsaax B arMocdepe mpoucxomuT cieayromas peakius: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOIbKO MOJIEH KHUCIOpOIa MOTPeOyeTCs s MOTHOTO MpeBpaiieHus 1 Moss
azora B NO2? Ckonbko 310 OyneT rpammoB kuciopoaa? Ckoabko rpaMMmoB NO2 o6pa3zyercs?
Bapuanr 2.

1. B crakan Hanmmau 180 r Boznbl. CkoabKO MoJIeKys Boabl B crakaHe? Ckoiabko 310 Mojieit H20?

2. Beruucnure Maccy BelecTBa, COOTBETCTBYIONIYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxupckuii camonier mepea HadajgoMm peiica morpysmin 200 kr mpoiayktoB (macca 6e3
ynakoBkH). Kak #3MeHMsach Macca aBHajlaiiHepa IOCJi€ TOro, Kak B TIOJETe MaccaXupam
IPEIIOKUITN 00€]] U BCE MPOAYKTHI ObUTN CheACHBI?

Bapmuanr 3.

1. Kpacuerit nmopomok meau (6,4 T) cMemand C KEITHIM MOPOIIKOM cepbl (3,2 T) U Harpenu.
[Tomyunnu 4epHbIi MOPOIIOK, HE COAEPKAIINUNA KPACHBIX KPYITMHOK ME/IU U JKEJITOTO MOPOIIIKA CEPHI.
KakoBa mMacca nosydyeHHOro 4yepHoro nopouika? Hanummre ypaBHeHHE peakiuu

2. Kaxkoii 00beM npu HOpMaJbHBIX YCJIOBHX (H.Y.) 3aHUMArOT 56 T ra3000pa3Horo a3ora?


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

3. Tlpu rpo3oBbIX paspsgax B arMocdepe mpoucxoauT ciemyromas peakius: N2 + 02 = NO2.
VYpasusiite peakuuro. CKOIbKO MOJICH KHACIOpOaa MOTPEOyeTCs IS MIOJTHOTO MpeBpamieHus 1 Mo
azota B NO2? Ckomnbko 310 Oyet rpaMMoB kuciopoaa? Ckonbko rpammoB NO2 obOpa3zyercs?

IIpakTnyeckoe 3ansaTueNe 5.

Henmu. Ha mnpaktuke yOenuTbcs B CYIIECTBOBAHMM THIPOJIM3Q; COBEPIICHCTBOBATH YMEHUS
HAOJI01aTh XUMUUYECKHE SIBICHUS; OObSICHITH HAOIIOIaeMblI€ SIBIICHUS U PE3YJIbTaThI OIBITOB; pellaTh
KaueCTBEHHBIC 33J]a4; COCTABJISATh yPAaBHEHUS XUMHUECKHX PeaKIMii HOHHOTO OOMEHa C y4acTHEM
HEOPTraHWYECKHUX BEILECTB.

Bonpocsl 1J191 1onycka K Ja6oparopHoii padore

1. ChopmynupyiiTe 11eib IIaHUPYEMOTO IKCIICPUMEHTA,

2. O0OBsicHUTE, KaKOI MPOIEeCC HA3bIBAIOT TUIPOJIU30M, KAaKO OH ObIBacT?;

3.KakoBa poJib THIposin3a B npupozae?

4. OObsAcHHUTE, KaKUE CYIIECTBYIOT CIIOCOOBI
HEOPraHMYECKUX U OPraHUYECKUX BEIECTB;

5. OObsicHUTE, KaK COCTABIISICTCS YpaBHEHUE THAPOIIN3A;

6. O0bsicaute, uro Takoe pH? Kak 3aBUCHT NaHHBIN MOKa3aTeab OT KUCIOTHOCTH WM OCHOBHOCTH
Cpelbl pacTBOPA;

7.00bsCHUTE X0/ BBIIOJIHEHUS YKCIIEPUMEHTA M0 PELICHUIO KaueCTBEHHBIX 3a]1ay;

8. IlepeuncnuTe OCHOBHBIE aCHEKThl COOMIONEHHS TEXHUKH O€30MacHOCTH Npu paboTe c

arpeCcCUBHBIMH peareHTaMu (TUAPOKCUI HATPUS).

AO0Ka3arcjibCTBa CYIICCTBOBAHUA THUAPOJIN3a

OobopynoBanue U nocyaa PeakTuBbl

1. CtexistHHBIE TPOOUPKH 1. PactBop NaOH

2. llITatuB a1 mpoOUPOK 2. PactBop Na2S0O4

3. PactBop AICI3

4. PactBop Na2CO3

5. Pactop Cu(OH)2

6. KucnoTHO-0CHOBHBIN MHAMKATOP

AJITopuTM npoBeneHns onbita Ne 1 Bonpocel 1 3a1aHus

3ananue Ne 1. B Tpex mpobupkax moz
HOMEpaMH HaxOJSATCsl paCTBOPBI TPEX
coJIei: XJIopHuaa aTtOMUHMS, Cynb(ara
HaTpus, kapOoHara Hatpus. He
IIOJIB3YSACh NPYTUMU PEaKTUBAMU,
OIIpeJIeNINTE COCTAB KaX 101 MPOOHPKH.

1. late 0OBsICHEHHE [TPOBECHHBIM
onbITaM. 2. COCTaBUTh ypaBHEHUS
peakuuii, NpOTEeKAIIIKX B MPOOUPKE B
MOJIEKYJISIPHOM U HOHHOM BUJAX.

AJITOPUTM NpoBeieHus onbiTa Ne 2

BOl'lpOCbl " 3a1aHUA

3aganue Ne 2. Uto npousoiiaer, eciu
OXJIaJIUTh pacTBOp KapOoHaTa HaTpus
WK J00aBUTh K HEMY THAPOKCHT
Hatpusa? 1.1. Hanuts B npoOupky 1-2 mi
pacTBopa kapOoHara Harpus. 1.2.
OnyctuTh TPOOUPKY B CTaKaH ¢ OYEHb
XOJIOHOM BOZIOM MK CHETOM. 1.3.
[IpoBepuTth cpeny pactBopa mpu
ITOMOIIH KMCJIOTHO-OCHOBHOTO
nHaukaropa. 1.4. Jlo6aBUTH K pacTBOPY
KapOoHaTa HaTPUs THAPOKCHU]I HATPUSL.

1.Kaxo# nHaukarop myuuie
UCIIOJIB30BaTh ISl ONIPEEIICHHs CPEbl
pactBopa? 2. CocTaBUTh
COOTBETCTBYIOILINE YPAaBHEHUS
XUMHUYECKHUX PEAKIHI, B MOJIEKYIIPHOM
Y MIOHHOM BHJIaX.




AJIFOpI/ITM IMPOBEACHUS OIIbITA Ne 3 BOHPOCLI H 3a1aHUSA

3amganue Ne 3. [Ipo6memusiii onbIT. 1.1. B | 1. CocTaBUTh COOTBETCTBYIOIIHE
OJIHY IPOOHMPKY C paCTBOPOM Cyibdara YpaBHEHUS XUMUYECKHUX PEaKIIHii, B
meau (II) mpunuTh pacTBOp THAPOKCHIA | MOJIEKYJISIPHOM M HOHHOM BHJaX.
Harpus. 1.2. Bo Bropyto npoOupky ¢
pactBopoM cynbdara meau (1) mpuauts
pacTtBop kapOonara Harpus. 1.3.
CpaBHUTH 1IBET 00pa3YIOIIMXCS OCAIKOB.
1.4. O6paruTh BHUMaHUE Ha BbIJICTICHUE
rasa B OIHOM U3 MpoOHpoK. 1.5.
OrnpenenuThb, OTKYIa MOXKET BBIICISATHCS
a1oT ra3? 1.6. [IpoBepuTh KaueCTBEHHBII
COCTaB ra3a ropsiuieit JiyanHkou. 1.7.
OOBACHUTH NPOUCXOSIIIEE SIBICHUE.

AJIFOpI/ITM IMPOBECACHUS OIIbITA Ne 4 BOl'[pOCLI H 3a1aHUA

3ananue Ne 4. [Ipo6aemustii onbIT. 1.1. K | 1. OOBsSCHUTS IPOUCXOASAIICE SBICHHE. 2.
pacTBOPY XJIOPH/IA ATIFOMUHUS TPUIUTH CocTaBuTh COOTBETCTBYIOIINE

pacTBop KapOOHaTa HATPHS. YpaBHEHUS XMMHYECKHX PEaKIuii, B
MOJIEKYJISIPHOM M MOHHOM BHJIaX. 3.
OTBeTUTH HA BONPOCHIL. 7151 yero B
MEIUIIMHCKOMN MPAKTUKE UCTIOIB3YIOT
PacTBOp MUTHEBOM COMBI JJIS ITOJTOCKAHUS
MIPU BOCHATUTEIIBHBIX 3a00JI€BAHUSIX
ropia? KakoBa posib ruapoiausa B
npupoze? [louemy pactBop mMblia
IIEHUTCS B Boje?

BoiBoabI.

1.IIpoananu3upyiite COOTBETCTBUE MOJYUEHHBIX PE3yIbTaTOB TUIIAM THaponun3a. Caenaiire
COOTBETCTBYIOIINE BBIBOJBI.

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

Pa3nen 3.CTpoeHne U CBOWCTBA HEOPTaHMYECKUX BeIIECTB

IIpakTuyeckoe 3ansaTue Ne6 Knaccudukaiusi, HOMEHKJIATypa U XUMUYECKUE (HOPMYITbI
HEOPraHUYECKHUX BEILIECTB

Y4yeOHas unesb: 3aKpeNUTh 3HAHUSI, YMEHUS, HABBIKH IO KJIacCU(PHUKAIMK, HOMEHKIIAType , COCTaBYy
HEOPraHWYECKUX BEUIECTB.

AKTyanu3auus 3HaHUH:

@poHTANTBHBIN OTPOC.

1.Yro Takoe oxcuabl? Kaxue ObiBatoT okcuabl? [louemy HeconeoOpasyroiie OKCHIbI Tak
Ha3bIBAIOTCS?

2.Yto Takoe kucnotbl? Kakue kucimotel Bel 3HaeTe? UTo Takoe TPEXOCHOBHAS KUCIOTA?

3.Uto Takoe ocHoBanus? Yo Takoe menoun?

4. Yto Takoe conu? IIpuBeaure nmpuMepsl COIEH.

S.IIpobaemHbIii Bonpoc. [loueMy 1 KUCIOTHI M OCHOBAaHUS O0BENNHAIOTCA B TPYIITY THAPOKCUBI?
Yro y HUX OOILIET0 U YeM OHU OTJINYAIOTCS?

BrinoJsiHeHue 3a1aHUI 10 BADHAHTAM

Bapuant Ne 1



1. Hazosure coemmuenusi: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNO3, CaO, KCI.

2. U3 3aganus Ne | Bemmummre GopMysasl OKCHIIOB.

3. CocraBbTe (hOpMyITBI BCEX BO3MOXKHBIX OKCHIIOB TS clenyrommx semeHToB: Ca, S, O, Mg.

4. CocraBbTe (OpPMYIIBI CIEAYIONIMX coequHeHui: okcua azota (I), ruapokcun Hatpus, cynbdar
Oapusi, OKCUJ MarHusi, XJOPH/I aTFOMUHUSL.

Bapuant Ne 2

1. Hasoure coemunenusi: BaCly, H2SiOs, HsPOs, BaO, HSOs3, AlICl;, Ba(OH),,
KNO3, CaCOs, Fe(OH)2, Na2O, P2Os

2. 13 3aganus Ne | Bemmummte GOpMyIIbl CONEH.

3. CocraBbTe (POpMyIBI BCEX BO3MOMXKHBIX OKCUIOB JUIsl cienyronux snemeHTos: C, Al, N, Fe.

4. CocraBbre (HOpMYIIBI CICTYIONMX COCTUHEHUI: (PTOPOBOJOPOAHAS KUCIOTA, THIPOKCH Oapus,
HUTpar menu, okcua xxenesa (I11), okenn kpemuwus,

Bapuant Ne 3

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

2. N3 3amanus Ne 1 BeimumuiTe GOpPMYIIbI KUCTIOT.

3. CocrtaBbTe (POpPMYIIBI BCEX BO3MOXHBIX OKCHIIOB JJis1 cienyromux seMentoB: K, Cl, Mg, Ba.

4. CocraBbTe (GHOpMYIBl CHEAYIOUIMX COCAMHEHH: THUIPOKCH] IMHKA, OKCHJ aIIOMHHHUS,
CEpOBOJIOPOJIHAS KHUCIIOTA, OKCUJ] BOAOPOAA, HUTPAT MEJIH.

Bapuant Ne 4

1. HasoBure coemunenus: KoO, P03 MgCl,, H2SO3 | H3POs4 :Na,CO3, Fe(OH)3ZnO,
H2S04, FeCls Ca(OH)2, NaNOs

2. N3 3amanus Ne 1 Beimumunte GopMysibl OCHOBaHHH.

3. CocrtaBbTe (POPMYIIBI BCEX BO3MOXHBIX OKCUIOB JIJIs Cienytonux smeMenToB: Si, Al, N, Li

4. CocraBbTe (OPMYINBI CIEAYIOUIMX COCIMHEHUI: TUAPOKCUA aTtoMuHUs, okcup yriepona (IV),
KapOOHAT KaJbIIUsl, OKCUJ] HATPHUS, XJIOPOBOJOPOIHAS KUCIIOTA

IIpakTnueckoe 3anaTHeNe7 «CBoiicTBa, cOCTaB, NOIy4eHHE M 0€30MaCHOE HCIOJIb30BAHUE
BO)XHEHIIINX HEOPraHWYECKHUX BEIECTB B ObITY U MPAKTHUECKON JEATEIbHOCTH YETIOBEKaY.

IIpakTyeckas padora Ne8. UnenTupuxanusi HCOPraHM4eCKHX BEIIECTB

Heaun: C noMoIibo KaueCTBEHHBIX PeaKuii Ha HOHbI paclO3HaTh MPeJI0KEHHbIE HEOPraHUYEeCKUE
BEIIIECTBA.

PeaxTuBbi: pactBopsl: xiopua xkenesa (I11), xmopuaa aMMoHus, cyabgara HaTpHs, XJIOPHUI HATPUs,
TUAPOKCH]I HATPpUs, XJIopuaa 6apus, HUTpat cepedpa, 10%—ublit pacTBop poxanua kamus KSCN
OmnbIT 1: Mcnonb3ys BbIIAHHBIE PEAKTUBBI, IPOBEUTE XapaKTEPHbIE PEAKIIMN Ha HOHBI U TOKAKUTE
KaueCTBEHHBII cocTaB xyopuaa xenesa (I10).

AJITOPUTM BbINIOJTHEHNS IAHHOT'O OMBITA

Jlis BBINOJHEHUS JI@aHHOTO OMNbITa COAEPKUMOE NPOOUPKH pas3zienure Ha JBe mpoOsl. s
ompesneneHus: KaTuoHoB kene3a Fe+3 mpuieiite B onmHy mpoOupky pomanun kamus KSCN. YUto
HaOmonaere? [y onpenenenus annoHoB xjopa Cl - npueiite B Apyryto npoOUpKy HUTpAT cepedpa
AgNO3. Yro Habmonaere? Pe3ynbrarhl onbiTa 3aHECUTE B TAOMUILy. YpaBHEHHUS peaKuil 3aUIINTe
B MOJIEKYJISIPHOM, TIOJTHOM MOHHOM U COKpallleHHOH HOHHON (opmMax.

OmnbIT 2. B Tpex npornymepoBaHHBIX Tpodupkax (1, 2, 3) naHsl BeliecTBa: XJI0PHA aMMOHUS, XJIOPUT
Harpus, cyabdar Harpus. C MOMOIIBIO KaUeCTBEHHBIX peakluil Ha HOHBI paclo3HaiiTe, B Kakoil u3
POOMPOK HAXOJATCS aHHBIE BELIECTRA.

AJITOPUTM BBINOJTHEHHUS TAHHOTO OMBITA:


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

J1J1s1 BBIIOJTHEHUS IAHHOTO OTIBITa COACPKUMOE KaX/I0i MPOHYMEPOBAHHOM IPOOUPKH Pa3IeIUTh HA
TpH MPoOBL. J{J1s1 onpeieNieHnst XJIopraa aMMOHMSI He00OXOIUMO TTPOBECTH KAaYSCTBECHHYIO PEAKITUIO
Ha MOH aMMOHHUS - B TpU MPOObI NPUIHTH PACTBOP THAPOKCHAA HATpHsl, HArpeTh B ILIAMCHU
cnuproBkd. Uro HaOmomaere? [{ns ompenencHus cyinbdara HaTpus HEOOXOIUMO IPOBECTH
KAQueCTBCHHYIO PEaKIMIO Ha CyIb(aT-uoH - B JBE MPOOBI MPUIMTH PAacTBOp XJjopuiaa Oapus. Uto
HaOmomnaere? J{ist MOATBEPKACHUS, YTO B TPEThEH MPOOUPKE HAXOIUTCS XJIOPHUI HATPHS, IIPOBEIUTE
Ka4eCTBECHHYIO PEaKIIMIO Ha XJOPUI-UOH — JI00aBbTE pacTBOp HUTpaTa cepedpa. Uto HabmogacTe?
Pe3ynbrathl ombITa 3aHECHTE B TAONHIly. YPaBHCHHS PEAKIMH 3alUIIMTE B MOJICKYJIIPHOU, MTOJTHON
MOHHOU M COKpAIIEHHOW HOHHOU (hopMax.

BriBon k padore:

Pasjnen 4. CtpoeHue ¥ cBOMCTBA OPraHMYEeCKHUX BeleCTB

IpakTnyeckoe 3ansatue Ne9. [IpakTnueckoe 3ansaTue Ne9. «XuMHUUECKOE CTPOCHHE KaK MOPSI0K
COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTH (HM30MEPBI, TOMOJIOTH ), HOMEHKJIATypa
OpraHMYECKHX COEJUHEHUI OTAETbHBIX KJIacCOB,  COCTaBJICHHE IIOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYIT OPTaHUYECKUX BEIIECTB OTAEIBHBIX KIaCCOB.

Heab: 3aKkpenuTh YMEHHS Ha COCTaBICHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opmyn
OpraHMYECKHUX BEUIECTB OT/EJIbHBIX KJIACCOB, MOHATHUS U30MEPBI, TOMOJIOTH, Ha3bIBAaTh BEIIECTBA 110
HoMeHKaType[lUPAC.

BapuaHT mnepBblii. V3 npeanokeHHOro nepeuHss BbIOEpUTE /1Ba BELIECTBA, KOTOPbIE SIBISIOTCS
uzomepamu: 1) 3-metmirekcen-1; 2) rekcen-2; 3) MeTHINMKIOreKcan; 4) rekcaauen-1,5; 5) rekca;
6) METHUIIOCH301.

Bapuant BTopoii. I3 npeasiokeHHOro mepeyuHs BhIOEpUTE JBa BEUIECTBA, B MOJEKYJIAaX KOTOPBIX
MPUCYTCTBYET JBOWMHAS CBSI3b MEXKAY aTOMaMU yIJiepojaa M Kuciopona:l) meraHois; 2) yKcycHas
kuciioTa; 3) penomn; 4) mMIEpHH; 5) aleToH,;

Bapuant Tpermii. 13 npeninokeHHOro mnepeuHsi BHIOEPUTE JiBa BELIECTBA, KOTOPBIE SIBISIOTCS
romosioramu nieHtana: 1) C3Hs; 2) CsHio; 3) CaHsg; 4) C4Huo; 5) CsHe.

BriBoa no paoore.

IIpakTuyeckoe 3anaTHeNel0«CBoiicTBa OpPraHMYECKUX COEAMHEHUM OTIENIBbHBIX KJIACCOB,
COCTABJICHUE YPABHEHUI XMMHUYECKUX PEAKIUH C y4aCTHEM OpPraHUYECKUX BEIECTB HA OCHOBAaHUU
UX COCTaBa U CTPOCHUS.

Ilenn: 3aKpennuTh CBOMCTBA OPraHMYECKHUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHS.
Bapuant mnepBblii. 13 npemiokeHHOro mepedHs BEIIECTB BbIOEPUTE BCe CBOICTBA, KOTOpHIE
XapakTepHbl Kak Js (eHomna, Tak M A yKCyCHOM KucaoThl: 1) OGecuBeunBaeT OpOMHYIO BOJY;
2) BzaumopeiictByer co menouamu; 3) BzaumopeiictByer ¢ kamuem; 4) Berymaer B peakiuio
srepudukanuy; 5) OKUcaseTcs NepMaHraHaTOM KaJlus.

Bapuant BrOpoii. M3 npemioKeHHOro nepedHsi BbIOEpUTE BCE BEIIECTBA, C KAXKIBIM U3
KOTOpBIX B3auMojelcTByeT meHtaH: 1) xiop (cer); 2) KMnOgs (p-p); 3) Opomuas Bona;
4) KOH (p-p); 5) xucnopon (t).

Bapuant Ttperuii. M3 mnpennokeHHOro mepeyHs BbIOEpUTE BCE BEIIECTBA, KaXJI0€ U3
KOTOPBIX B3aMMOJICHCTBYeT ¢ ykcycHoW kwucimoroii: 1) NaOH (p-p); 2) NaxCOs (p-p);
3) CeHe; 4) CH30H; 5) Cu(OH)z.

BriBox mo paodore.

IIpakTyeckoe 3ansitue Nell. «CocTaBieHue cxXeM peakUuil(B TOM YHUCIE MO MPEATIOKEHHBIM
LIENIOYKaM MPEBpAIlEHNI), XapaKTEpU3YIOIUX XUMHUECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUN
OTAENBHBIX KJIACCOB, CHOCOOBI MX IONYy4YeHHS M Ha3BaHUE OPraHUYECKHUX COEAMHEHUH 10
TPUBUAIBHON WIN MEXIyHApOIHOU cuctemarnuecko HomeHkiarype IUPACy.



Heabp pa0oThl: 3aKpenUTh 3HAHHUS O B3aUMOJCHCTBHM KJIACCOB OPTraHWYECKHUX BEIIECTB MEXIY
co00i Ha OCHOBAaHMH XMMUYECKHX CBOHCTB U CIIOCO0AX MOTyYESHHUS.

Bapuant nepsblii
1.0OcymectBuTh npepanienue Bemects: CH4 — X — Y — C6H5NO2
Omnpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SIBISIOTCS BellecTBaMM X M Y, Ha3Barh HMX IO
Homenkiarype IUPAC: 1) xmop6enzoi; 2) 6en3our; 3) anieTuiieH; 4) alieToH; 5) reKcaH.
2.0cCy1ecTBUTh MPEBPALICHNE BEIECTB:

X Y
C2HsOH — C2HsCOOC2Hs — C2HsCOONa.
Onpenenure, Kakve M3 YKa3aHHBIX BELIECTB SBISIIOTCS BemlecTBaMu X U Y, Ha3BaThb HX I10
HOMEHKJIaType IUPAC:
1) CoHsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSOs; 5) Na
Bapuanr Bropoit
1.Ocy1iecTBUTh TpeBpallleHUs] BEIIECTB:

H2S0s4, t
CH2=CH2 — X - Y — C2Hs5-O-C2Hs
OHpe,Z[eJII/ITe, KaKH€ M3 YKa3aHHBbIX BCIICCTB ABJIIIOTCA BCHICCTBAMU Xu Y, Ha3BaTb HX IIO
Homenkiarype IUPAC: 1) CHz-CH2-OH; 2) CH2CI-CHCI; 3) CHas-CHs; 4) CoHy;
5) CHsCH:2Br.

2.0CyIecTBUTh MIpEBpaICHHS BEIIIECTB:
CH30H
YKCyCHas KUCJI0Ta — X — [JIALIMH — Y

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

BriBoa no paoore.

IIpakTyeckoe 3anaTueNel2. «llomyuenue sTuaeHa U U3y4EHUE €ETO CBONCTBY.

Pesyabrar 00y4eHusi. YCTaHaBIuBaTh 3aBUCUMOCTh (PU3NKO-XUMHUYECKUX CBOMCTB OpraHMYECKHX
BelIeCTB OT cTpoeHus mojekya. Oomue komnereniuu OK 01, OK 02 OK 04

1. Bompocel st gomycka K MpakTHUUecKoW padoTe: a) cPopMyaupylTe Ieidb IUIAHUPYEeMOTO
AKCIEPUMEHTa; 0) OOBSICHUTE, K KaKOMYy KJaccy OpraHMYeCKHX BEIECTB OTHOCHUTCSI 3TWUJICH; B)
O0O0BSICHUTE, KaKUMH XUMHUYECKMMH CBOICTBaMHU 00Ja/Jal0T BEILECTBA JaHHOTO KJacca, Kakue
KaueCTBEHHbIE PEaKLUH JJIsl UX OOHApYKEHUS UCHOJB3YIOTCS; I') OOBACHUTE, KAK MOKHO MOJIYYHUTh
BEIIlECTBA JIAaHHOTO KJ1acca COEAMHEHUH B T1a00paTOPHBIX YCIOBHSX; 1) OOBSICHUTE, U3 YETO COCTOUT
npubop Ui TOJY4YEeHHs Ta30B; €) MEPeuUCIUTE OCHOBHBIE ACHEKThl COOIONCHMS TEXHUKHU
6e3onmacHoctT npu pabore ¢ JIB)XK (3TWiIOBBI  CHIUPT), arpecCUBHBIMU  peareHTamu
(KOHIIEHTpUPOBAaHHAs CEPHAs KHUCII0TA), HarpeBaTeIbHBIMU pUOOpamMu (CIIUPTOBKA).

2. IIpoBeneHue ONBITOB

Oob6opynoBaHnue u nocyaa PeakTuBbl
1. CtekiIsiHHbIE TPOOUPKHI 1. Konnenrpuposannslii pactBop H2SO4
2. lllTatuB ayis mpoObupok 2. DTWIOBBIA COUPT
3. CiupToBKa 3. PactBop KMnO4
4. Cinuku 4. bpomHas Boza
5. Ilecok




AJITOPUTM npoBeneHust onbiTa Ne 1

BOI[pOCBI H 3alaHUA

1. ITosy4uTh 3TUJIEH JIeTUapaTalien 3THIOBOTO
crupTa, OOHAPYKUTh €T0, U3YUUTh €T0 CBOKCTBA.
1.1. B mpoOupky HanuTh 2—3 MJI STUIOBOTO CITUPTA
U OCTOPOXKHO 100aBUTH 6—9 M
KOHLICHTPUPOBAHHON CEPHOM KHUCJIOTHI. 3aTeM
BCHITIaTh HEMHOTO MPOKAJIEHHOTO MecKa (IeCOK Uin
MEJIKHE KyCOUKH MeM3bl BBOJIAT AJISL TOTO, YTOObI
MPEAOTBPATUTH TOTUKH KUIAKOCTHU MPU KUTICHUH ).
3aKphITh MPOOUPKY MPOOKOH € Ta300TBOTHOM
TPYOKOM, 3aKpENUTh €€ B IITATUBE U OCTOPOKHO
HarpeThb CoAepKUMoe mpoOupku (puc.1)

Tecor

C,H.OH = C,H, + H,0

1.Yto nmpoucxoaut B mpodupke? Urto
Habmronaere?

2.K KakoMy TUIy XUMHUYECKUX PEAKIIHI
OTHOCSATCS 3TH npouecchl? Kak
Ha3bIBAOTCSA?

3.Kak meHsieTcs okpacka pacTBOpOB?
[Touemy?

4.KakuM 11aMeHeM TOpUT ITHIIEH?
[Touemy?

5.CocTaBUTh ypaBHEHUS MPOTEKAIOLIUX
MPOLIECCOB.

CyHsOH
H,SO,
(komir.) o
ﬁ

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

Mpubop Ana nonyyeHna 3TuneHa

1.2. OcTopo’kHO, pABHOMEPHO HAarpeTh CMECh.

1.3. B npyryto nmpobupky Haneiite 2—3 mi
pa30aBIEHHOIO pacTBOpa epMaHraHara Kajaus, u
IIPOITYCTUTE YEPE3 HETO Ia3.

1.4. B tpeTbio mpoOUpKy HAINUTH 2—3 M1 OpOMHOM
BOJIbl, OITYCTUTh a300TBOJIHYIO TPYOKY J10 THA STOM
MPOOUPKH U MPOIYCTUTh Yepe3 OPOMHYIO BOAY
BBLACIISIOIIMMCS Ia3.

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

C:H;OH (aTmio-
BBI¥ CIIIPT)

H.SO,

3. O0pa6oTKa pe3yJIbTATOB ONBITOB

1.IIpoananu3upoBaTh COOTBETCTBUE MOTYYEHHBIX PE3YJIHTATOB CIIOCO0AM MOJIyUYEHUs HEeTIPEeIeTbHBIX
YIIIEBOAOPONIOB psAja 3TuieHa (ankeHoB). Caenarh cOOTBETCTBYOLIMH BBIBOJ. 2.ChopmynupoBarhb




BBIBOII O (H3UKO-XUMHUYECKUX CBOicTBaXx dTwieHa. 3.ChopMymupoBaTh BBIBOA O cCrocodax
oOHapy>KeHUS dTUJICHA.

IIpakTuyeckoe 3ansitueNel3. «MneHTrUKALMSI OPraHUYSCKUX COSTUHEHUHN OTIACIBHBIX KJIACCOBY
Heanb padoThl: 3akpenuTh 3HaHUS 00 MICHTU(DHKAIIMKA HM3YYEHHBIX OPTaHHMYECKUX COCIMHCHHM,

COBEpIICHCTBOBATh YMEHUS pellaTh SKCIIEpUMEHTaIbHbIC 3aJa4H.

[Ipennaraemasi paboTa OXBAaThIBACT KHCIOPOIOCOAEpKAIIUE COCTUHEHHS: CIHUPTHI, allbJETUJIbI,
KHCJIOTHI , YIJICBOJBI.

1.C moMoIIpl0 XapaKTepHBIX pPEaKIHMid PAcIO3HAlTEe, B KaKOW W3 MPOOMPOK HAXOISATCS BOIHBIC
pacTBOPBI: a) 3TaHOJA; 0)yKCYCHOU KHCIIOTHI; B TIIFOKO3HI; T)IJIUIIEPUHA

2. C nmoMomiblo XapakTEpHBIX peaklMil paclo3HaiTe, B KakoW U3 MPOOUPOK HAXOASATCS BOIHBIC
pacTBOpEI: a)deHona; 0)ruieprHa; B)hopMaabIeTiaa; I') TIIFOKO3BI.

3. C noMoIpl0 XapaKTepHBIX peakiuil paclo3HaiTe, B KaKOM M3 MPOOMPOK HAXOAATCA BOAHBIE
PacTBOPBHI: a)INHIIEPHH; 0) PACTUTEILHOE MaJjlo; B) MAIIMHHOE MAaCIIO, MOJTYyYEeHHOE U3 He(PTH;
r')caxapHbIil CUPOIL.

4. Pacnio3HaiiTe ¢ OMOIIBIO OHOTO U TOTO K€ PEaKTHBA, B KaKOM M3 MPOOUPOK HAXOASTCS BOJHBIE
pacTBOpHI: a) peHossATa HaTpus; 0)3THUiaTa HATPHUS; B)aleTara HaTpHs; ') KapOoHaTa HATPHUSI.

5. Pacnio3HaiiTe ¢ MOMOIIbIO OJTHOTO U TOTO € PEaKTHUBA, B KAKOW U3 MPOOMPOK HAXOAATCS BOAHbIE
pacTBOpPBI: a)MbLIa; 0)0€NKa; B)COMIBI.

6.Vcnionb3ys onHY U Ty)K€ peaklrio, HO pa3Hble YCIOBHs €€ MPOTEeKaHUs, PacliO3HalTe, B KAaKOH U3
TPEX MPOOMPOK HAXOATCS PACTBOPHI: a)INIMIIEpUHA; 0)dopManHa; B) OeKa.

7.J10Ka)KuTe OMBITHBIM ITyTeM, YTO KapTodens u Oemblii x1ed comepikar Kpaxmall, a crenoe si0JI0Ko
— IJIIOKO3Y.

OdopmuTe oTUET, 3aNIOJIHUB TAOIHILY:

Yro nemanu Yro gabmromaaun BriBonasl

BriBon:

Paznean. 5. Kunernyeckue u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XMMHUYECKHX
peaxuuit

IIpakTuyeckoe 3anaTue Nel4 «CropoCTh XUMUYECKUX PEAKIMN U XMMUUYECKOE PAaBHOBECHEY.
Hesas paGorbl. 3ydyeHue BIMAHUS 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 MPOOUPKAMU, 3aKUM JJIs1 IPOOUPOK, TOPEIIKA, PacTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pacTtBOpsl Homa M Kpaxmaja, KpUCTAJTMYECKUH
dbenondranen.

ITopsinok BbINOJIHEHHs PadOTHI

OmnbiT 1. BnusiHre KOHIEHTPALMU PEArNPYOIINX BENIECTB HA XUMUYECKOE PABHOBECHE

B sToMm ombiTe M3yuaercs oOpatumas peakius Mexnay pactBopamu xyopuaa xkenesa(lll) FeCl3 u
ponanuga kamusi KCNS. PactBop mpmoOperaeT KpacHYH OKpacKy BCIEICTBHE OOpa3OBaHMs
ponanuaa xxene3a(lll) Fe(CNS)3. ITo u3MeHeHHIO HHTEHCUBHOCTH OKpAIIMBAaHUS PacTBOPa MOKHO
caenarb BbIBOJ 00 m3MeHeHuu KoHueHTpauuu Fe(CNS)3, a, 3HaUMT, M1 O CMEUIEHUN PaBHOBECHS
00paTuMoro nporecca.

1 B mpoGupky BHecute no ase-Tpu kamiu pactBopoB FeCI3 u KCNS. Ormersre npoucxoasiine
M3MEHEHUS.



2 JloBenute OOBEM TMOMYYEHHOTO pacTBOpa NPUOAM3UTENbHO 10 2/3 npobupku. JIErkum
B30anThIBaHWEM TIEpeMelIaiiTe pacTBOpP 10 OJHOPOAHOTO OKPAIIMBAHUS U Pa3JeIUTE €ro Ha YeThIpe
IPOOUPKH.

3 B onny u3 npobupok mo karuisim 1o6aBeTe pactBop FeClI3, Bo Bropyro — pactBop KCNS, B TpeThio
— HECKOJIbKO Mukpommnaresneid kpuctamimueckoro KCI mo mnosiBieHUs BUAMMBIX H3MEHEHUHU.
M3MeHeHne MHTEHCHUBHOCTHU OKpAIIMBAHHS PACTBOPOB JIETKO 3aMETUTh CPaBHEHHEM C OKpPAacKOil
pacTBopa B 4eTBEPTOI MPOOHPKE.

4 PesynbTarhl HAOMIONECHUN 3aHECUTE B TAOJIUITY

No JloGaBnsseMblit N3MeHeHne MHTEHCUBHOCTH Hanpasnenue
peareHt OKpalllMBaHUs pacTBOpa CMeElIeHUs
paBHOBECHS
1 FeClI3
2 KCNS
3 KCI

5. Banummute ypaBHenue peaknuu mexay FeCI3 m KCNS, coctaBbTe BbIpa)kK€HHE KOHCTAHTHI
paBHOBECHS ITOM peakluu. B BbIBOax OTMETHTE, B KAKOM HalPaBIECHUH CMEILAETCsl pABHOBECHUE IIPU
YBEJIMYEHUH KOHIIEHTpaIuii ucxonusix Bemects? [IponykTos? [laiite 00bsiCHEHHE 3TOMY SIBICHUIO C
TOUKM 3peHus npuHnuna Jle llarense. Bauser nu u3MeHeHue NaBiIeHUs Ha CMEIICHUE PABHOBECHUS
B HccaeayeMoi cucteme?

OnbIT 2. BiusiHue cpesibl Ha CMEIIEHHE XUMUYECKOTO PaBHOBECHS

1 B npoOupky nomecture 5-6 kanens pactsopa K2Cr207.

2 K aToMy pacTBOpy IO KaruisiM J100aBsiTe KOHLEHTPUPOBAHHBIN pacTBOp IIEI0YN U HaOtonanTe
M3MEHEHUE OKPACKHU.

3 Korna pacTBop CTaHeT KENTHIM, 100aBbTE MO KAIUIIM KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIOTY U
HaOIo1aliTe MOSBICHUE OPAaHKEBOW OKPACKH.

OnpIT MOXHO IMOBTOPSATH HECKOJBKO pa3. CrenaiiTe BBIBOJ O BIMSHUU KHCIOTHOCTH Cpelbl Ha
YCTONYMBOCTH XpOMAT- U OMXPOMaT-HOHOB.

OmnbIT 3. BiusiHue teMneparypbl Ha XUMHYECKOE pAaBHOBECUE

[Ipu B3auMoAeCTBUM HOMa C KpaxMmaloM o0pa3syeTcs CHHEE BEIIECTBO CIIOKHOTO COCTaBa
(Momokpaxman) ion + Kpaxman < HoJokpaxman

1. B npobupky Haneiite 3—4 M pacTBOpa Kpaxmaja M a00aBbTe 2-3 Kamju pacTBopa Homa (10
TIOSIBJICHUSI CHHEH OKPAaCKH).

2. Harpeiite npoOupky u HabmtonaiiTe U3MEHEHUE OKpallMBaHUs pacTBopa. OxianuTe MpoOUpKy
BOJIOM, OTMETHTE MPOUCXOAALINE U3MEHEHHUS.

3.Cnenaiite BbIBoA O TemioBoM 3¢ ¢dexkre AH peakuuu oOpazoBaHMs HoJoKpaxmana. DK30- WIH
SHIOTEPMHUYECKUM SBIIE€TCS 3TOT mporecc? Jlaiite oObsICHEHHE 3TOMY SBJIECHHUIO C TOYKH 3PEHUS
npunuuna Jle-Ilarense

3amanua

1.Bo ckoibKo pa3 yBEeIMUUTCS CKOPOCTh peakliy B3aMMOIEHCTBUS BOJIOpoia M OpoMa

H2 (r) + Br2 (r) 2HBr (1), eciiv KOHIIEHTpAIK UCXOHBIX BEIIECTB YBEIUYUTH B 2 pa3a?
2.Konnentpanuu NO u 02, o6pazyronux NO2, 6111 coorBeTcTBeHHO paBHbI 0,03 1 0,05 Monb/mm3.
YeMy paBHa CKOPOCTb peaKkuu?

3.Bo ckonpko pa3 yBEIMUUTCS CKOPOCTh pPEAKIMH, €ClIM TeMmIeparypa mnosbicuiack Ha 30°, a
TemreparypHblil KoapduuneHT pasex 37

Pa3gen 6. PacTBopnl

IIpakTuyeckoe 3ansaTue NelS «lIpurorosneHne pacTBOPOB pa3aIN4HBIX BUJOB KOHIICHTPALIMH
Hean: OBnaseHre HaBbIKAMU [PUTOTOBIICHUS PACTBOPOB OIPEACIEHHONW KOHIIEHTpAlUH, C
coOIoIeHNEM NPaBUI TEXHUKH 0€30MaCHOCTH.

OoopynoBanue: Xnopun Harpus (NaCl), 60% KoHIEHpUpPOBaHHas CepHas  KHUCJOTa,
JTUCTUJUTMPOBAHHAS BO/A, BECHI, OIOKCHI, MepHas koioa (100mu).

Teopernyeckue 0CHOBBI



PactBop — roMorenHas cucrema, COCTOSIIIAst U3 PACTBOPEHHOT'O BEIIECTBA U PACTBOPUTETISI.

[Ipu pemenuu 3a1ad Noab3yIOTCS POpMyTIaMu:

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

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

m P-PA — macca pacTBopa, T.

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

m HO — Mmacca Bojpl, I

WP.B. - MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA.

10% pactBop BemiecTBa coaepxkuT 10r pactBopenHoro BemectBa U 90r Boast B 100r
pacTBopa.

Hanpumep: Omnpenenute MaccoByIO J0JII0 PacTBOPEHHOro BemiecTBa, ecau 10 r ero
conepxutcs B 100 r pactBopa. Kakas Mmacca BobI COAEpPKUTCS B pacTBOPE.

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

Haiitu: W P.B.; m H>O

Pemenne:

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

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

OtseT: 0,1; 90 1.

IMopsiaok BbINOTHEHUSA PA0OTHI:

1.IIpuroroBnenue 2% pacTBopa COJH.

B3BeckTe B O10KCe 2T XJI0pUAa HATPHS ¥ IEPECHITIBTE Yepe3 BOPOHKY B Kooy Ha 100mi1. 3arem
B KoJIOy n00aBbTe BOABI 10 MeTKH. [lomydyennsiit pactBop umeet 2% konuentpanuo NaCl B 100r
pactBopa mwiu 0,02 maccosyro oo NaCl B 100r pactsopa.

2. IlpuroroBnenue 100 mu 10% pacTtBOpa CepHON KUCIOTHI.

PactBop rotoBst u3 60% KOHIIEHTPUPOBAHHOT'O PACTBOPA CEPHOM KHUCIOTHI INIOTHOCTHIO 1,5
r/mi. [lns aToro meH3ypkoi orMepsitoT 11 mi 60% KOHIETpUPOBAHHON CEPHOM KUCIOTHI U MEPHBIM
mwmHApoM 100-11=99 mn Bogsl. Bomy BbeumMBaroT B K00y, a 3areM J00aBISIOT W3 MEH3YPKU
kucinoty. [Tomyuennsiii pactBop conepxut 0,1 maccoByro qomto H2SOa.

KoHTposbHBIE BONIPOCHI

1. Yro Takoe pacTBOpHI?

2.113 gero ckiazpIBaeTcsl Macca pacteopa?

3. Kak onpenensiercss MaccoBasi J0JIsl paCTBOPEHHOIO BELIECTBA B pacTBOPE?

4. Kak mpurotoButs 10% pacteop menoun NaOH? Kakas macca NaOH u Boznbl comepkuTcst
B TaKOM pacTBope?
6. [IpuMepbI 011€HOYHBIX CPEACTB /JIs1 MPOBEIEHUsI IPOMEKYTOUHOM aTTecTauuu

6.1. KontpoJibHble padoThl 110 pa3jiesiam.
Kontponbnas padora Nel
Pazgen 2. Xumudeckue peakuu. «XuMHU4eCKre peakuumy.
3aganue 1. Tect ¢ BLIOOPOM OTHOTO BEPHOI0 OTBETA
1.0 npocTom BemiecTBe, a He 0 XUMUYECKOM 3JIEMEHTE KUCIIOPO/Ie UAET PeUb B BBIPAXKEHUU:
A) BceM KMBBIM CYILLIECTBAM JJIs AbIXaHUSI HEOOXOIUM KHCIIOPO/;
b) xuciaopos BXOJUT B COCTaB INIMHBI U 11E€CKQ;
B) kucnopon BXoauT B cOCTaB BOJIBI,
') xucaopo BXOJUT B COCTaB OKCHJIOB;
2. OunabTpOBAaHUEM MOXHO Pa3AEIUTh CMECh, COCTOSIIYIO:
A) U3 BOZIBI U caxapa;
b) u3 Gensuna u BoAbI;
B) u3 pactutenbHOro Macia 1 BOJbI;
I') u3 mMHBI ¥ BOABI
3. Pusnueckoe siBJeHHE — ITO:
A) I'openue cBeun;



b) nouepHeHue MeAHOI MIacTUHBI IPU HATPEBAaHUH HA OTHE;
B) 3amep3anue Bombl;
I') nporyxanue siina;
4. CrakaH, I'BO3/lb, JIOKKa, IPOOHPKA OTHOCATCS K:
A) BemiecTBam;
b) dusnueckum sBICHUAM;
B) ¢usnueckum Tenam;
I') xumMuueckum siBICHUSM
5. Ci0:xHO€e BemecTBo — 3T0:
A) Bonmopon;
b) consinas xucnora;
B) cepa;
I') kucnopox;
6.0THOCHTENBHAS MOJIEKYIISIpHAsI Macca HauOOJbIIas y BellecTBa ¢ GOopMYION:
A) NHs;
b) N2Os;
B) NOy;
I') NaNOs;
7. 3anuck 4N2 o3HavaeT:
A) 2 MoneKyIbl a30Ta;
b) 4 monekynel a30Ta;
B) 6 aromoB a3ora;
I') 8 aromoB a3ora;
8.Cepa nposBisieT HauOObIIYIO BAJICHTHOCTh B COSAMHEHHUU € (OPMYIION:
A) H2S;
b) SO;
B) SOs3;
I') NazS;
9.MaccoBas f0:1s kuciaopoaa B cyibdare Harpus Na,SO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Botopo/ Komm4ecTBOM BelllecTBa 5 MOJb (H.Y.) 3aHUMAET 00bEM:
A) 11,2 m;
b) 112 m;
B) 89,6 n;
I') 22,4 n;
11.®opmynbl OCHOBHOTO OKCHA, KHCIOTHOTO OKCHIA, KHCIOTBI, COJM COOTBETCTBEHHO 3aITMCAHBI
107l HOMEPOM:
A) CaO, CO2 ,HCI, NaCl,
b) CuO, SiO; ,NaNOs3 , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
I')Ba0, SO3, FeSO4 ,H3POa4.
12. PacmpeneneHue SJIEKTPOHOB IO YPOBHSM aroMa BBIpaXeHO psgoM uucen 2,8,2. Kakomy
XUMHUYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemnmto;
B) xucnopony;
I') yrnepony.
13. Kucnopon B m1abopaTopuu MOKHO ITOJTYYHUTh:
A) paznoxkeHueM MepoKCcHaa BOAOPOaA;



b) paznoxxeHnuem xyopara Kajus;
B) paznokeHuem nepMaHraHara KaJus;
I') Bcemu nepeunciIeHHbIMU CIIOCO0aMH
14.0Oxcun docdopa (V) pearupyer c:
A) Harpuewm;
b) oxcumom ceper (IV);
B) cepHoit kucnotoii;
I') ruapoxcuaoM HaTpuUs
3ananme 2. [Ipu ropenun 46,5 r pochopa odpazosaincs okcua pocdopa(V). Beruncaure ero maccy.
3aganmue 3. PaccraBbre KO3 PHUIIMEHTHI B ypaBHEHUSIX PEAKIIUH, YKOKUTE THUI PEAKIUH:
1. FeCly + Cl2 — FeCls; 2. AI(OH); — AlO3 + H20; 3. FeCls + NaOH — NaCl +
Fe(OH)3
3ananue 4. Hanmmmre ypaBHEHHS peakiuii, ¢ TOMOIIBIO KOTOPBIX MOXXHO OCYIIECTBUTH CIIEAYIOIIHE
npespamieHus. PaccraBpre k03 duriuertsl. Fe203— Feo (SO4)3— Fe(OH)3z — Fe203
3ananue 5. CocraBbTe JEKTPOHHYIO U rpadudeckyio GopMynny Ais XUMHUYECKOTO 3JIEMEHTa MO
HOMepoMm 13.

KonTtpoabnasi padora Ne2
Pa3nen 3. CTpoenne u cCBOHCTBA HEOPraHM4YeCKUX BemecTB. «CBOiiCTBA HEOPraHMYECKUX
BelleCTB)
Bapuanrl

1. Bemucarp U3 crimcKa BEIEeCTB OKCHIbI, OCHOBAHUS, KUCIOTHI , CONM M Ha3BaTh ux: H2SO4
, Cu(OH)2,K3P0QOg4, CaO,

2. CoctaButh (opmynbl coequHeHuit: a) okcuaa yrmiepona( II) ,0) rumpokcuna menu, B)
XJIOPOBOJIOPOJIHOM KHUCIIOTHI, I') Cyab(aTa HaTpUst

3. Hanucatp ypaBHeHus xumuueckux peakuuit: a) Ho.SO4 + Mg; 6) Na2O + HBr; B) SOz +
Ca0O; 1)CaCOs3 + HCI; m) AICl3 + AgNO3 .Yka3arb Ha3BaHUS IPOAYKTOB PEaAKIIHH.

4. 3anaua. Kakas macca Hatpus noTpeOyeTcst I peakiuy B3auMOJEHCTBUS ¢ 16 T cepsl,
€CJIM B pe3yJIbTaTe peakiuu 00pazoBaics CylnbQua HaTpus?

5. Ocym1iecTBUTh NEPEXO/Ibl: KaTui— OKCHJI KaJus— TUIPOKCU Kallus — Cylb(]ar Kamus
Bapuanr 2

1.Breimucarp U3 CrucKa BEIIeCTB OKCU/IbI, OCHOBAaHUS, KUCIOTHI , COMM U Ha3BaTh ux: NaOH ,
H3PO4, SO, , CaCOs

2. CoctaButh GopMynbl coenuHeHui: a) okcuaa azota ( IV) ,0) ruapokcuna kaius, B)
XJIOpUAa HaTpus, T) cyinbduaa dapus

3. Hanucarp ypaBHenus xumuueckux peakuuit: a) HCI + K; 6) K20 + HBr; B) CaCOg3 +
H2SO4; 1) CO2 + CaO; n) Ba(OH)2 + SiO> . Yka3ars Ha3BaHHs MPOIYKTOB PEaKI[HH.

4. Beruncnute 00beM ra3000pa3HOTo XJI0pa, KOTOPBIM BCTYMUT B PEAKIUIO C HATPHUEM, IS
nosrydenus 11,7 r xnopuaa Harpus.

5. OcymecTBuTh Tepexonbl: cepa— okcun cepsl (IV) —cepHucras kuciaora —cyabGuUT
HATpUs

Kontpoabnas padora Ne3
Pazgen 4. Crpoenme m cBoiicTBa opraHnvyeckux BemecTB. «CrTpoeHne u cBoiicTBa
OpPraHu4ecKuX BelecTB»
1. Tun XuMUYECKON CBSI3M MEXX/y aTOMaMHt yIjiepojia B MOJIEKyJIe BelecTB, (hopmynbl koTopsix C3Ha
u CHy

A) OnunapHas u ABOMHas;

b) JIBoiiHas u oguHapHas;

B) Tpotiinas u aBoiiHas;

I') Tpoiinas u oquHapHasi.
2. O6mas ¢popmyna CnH2n cooTBeTcTBYET:



A) Ankanaw;
b) Ankenaw;
B) Anxuna;
I') Apenawm;
M) LHuknoankanam.
3. MonekynspHas ¢popMmyna yriieBo0poia ¢ OTHOCUTENBHOM MJIOTHOCTHIO MO BOJOPOLY paBHa 28:
A) C4Hao;
b) CsHs;
B) C4Hsg;
I') C3Hs;
J1) C3sHs.
4. BemectBa, popmyibl kotopbix CHz = CH2 u CHz = CH — CH2 — CHs, siBasitorcst:
A) BemectBamu pa3HbIX KJIACCOB;
b) l'omonoramu;
B) U3omepamu;
I') OmHuM 1 TEeM Ke BEIIECTBOM.
5. YcranoBuTe COOTBETCTBHE.

DopMmyJia cCoeAUHEHUS Kuace coennnenust
A. C17H3sCOOH 1. AnkaHbl
b. CsHs 2. AnkeHbl
B. HCHO 3. AJNKUHBI
I. CoHsOH 4. Apennl
. CsHio 5. Anpneruanl
E.CH4 6. KapOboHOBBIE KHCIIOTBI
XK.C3Hy 7. CiupTsl

6. Jonoanutk. Peakuus neruapupoBaHus — 310. ...

7. MaccoBas gons yrepona B npornwiene C3H6 pasHa: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KonmmuecTBo BemecTBa 3tana maccoit 1,6 r paBuo: A. 1,5 monb. b. 1 mons. B. 0,05 mois. T 0,1
MOJIb.

9. MaccoBas noms Bogopona B yrepozae 14,3%, oTHOCUTENbHAs MIIOTHOCTH 110 BOJOPOAY paBHa 21.
Omnpenenure hopmyiy.

10. BeiBeguTe HCTHHHYIO (POPMYITY OpTaHHUYECKOTO coequHenus, coaepxaiero 40,03% C, 6,67% H,
u 53,30% O. MossipHas Macca JaHHOTO coeuHeHus paBHa 180 r/mMonb. HazoBuTte BemecTso.

11. K xakomMy THITY OTHOCST peakiuto, ypaBHeHue kotopoii mpuseneHo? CHz —CH3z—CH2=CH: + H>
12. CocraBbTe cTpyKTypHBIE (popMyrbl n3oMepoB cocTaBa CsHio. HazoBure BemecTa.

OlLleHOUHBIE CpEACTBA MPOMEXKYTOUYHOM aTTecTaluu Mo AucCHUIUIMHE «Xumus» [Ipomexyrounas
arTecTalys Mo JUCHUIUIMHE «XUMHUSD» IPOBOIUTCS B (hopme nuddepeHInpoBaHHOrO 3auéTa.

6.2 Tectnl mo pasnenam
Pasnen 1 OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1 Tect Nel «CTpoeHne aTOMOB XUMHMYECKHUX 3JIEMEHTOB U NIPUPOAA XUMHYECKOI
Bbi0epuTe 01MH NPAaBUJIBLHBIA OTBET:
1. Arombl C u Si UIMEIOT OIMHAKOBOE YHCIIO:
A) HEUTPOHOB B AJIpE;
B) sHepreTnueckux ypoBHEH;
B) snexkTpoHOB Ha BHEILIHEM HEPT€TUYECKOM YPOBHE;
I') anexTpoHOB.
2. B paay xumnueckux snemeHToB Li-Be—B—C merannnueckue cBoiicTna:
A) ycunusaroTcs;
b) ocnabesaror;
B) He Mmensitorcs;



I') u3meHstoTCs MepuoIUYECKHU.
3. K s-anmeMeHTaM OTHOCUTCS:

A)K;

b) S;

B) Fe;

I') Br.
4. Ilytem coenuHeHus aToMoB 1101 HomepoM 11 u 17 obpazyercs BEHIECTBO ¢ XMMHUUECKOM CBS3bIO:

A) nonnoi

b) xoBanenTHOM nossipHON

B) xoBasieHTHOM HEMOIAPHON

I') MeTanmnueckoit
5. {KonMYecTBO 3JEKTPOHOB B aroMe; KOJMYECTBO JHEPreTHUSCKUX YpPOBHEH; koimdectBo 11
SJICKTPOHOB HAa TMOCJEIHEM DHEPreTUYEeCKOM YPOBHE; KOJIUYECTBO IIPOTOHOB B SJIpe aroMa}
COOTBETCTBYET

A) HOMepy nepuoaa

b) Homepy rpymmbl

B) nopsiaxoBomy HOMEPY
6.{xmopuy Gapus, anMasy, aMMHaKYy, CEpHON KHCIOTE }COOTBETCTBYET:

A) MOHHas XMMHYECKas CBA3b

b) xoBaneHTHas monsipHAsi XMMUYECKasi CBA3b

B) xoBaneHnTHas HemosIpHAs XUMUYECKas CBA3b
7. {cBs13b, 0Opa3oBaHHas 3a cYeT 0Opa30BaHUs OOLIMX IEKTPOHHBIX Iap; CBSI3b, 0Opa3oOBaHHAs 3a
cueT 0000IIEeCTBICHHUS BAJICHTHBIX AJICKTPOHOB; CBS3b, 00pa30BaHHAs 3a CUET DIEKTPOCTATHIECKUX
CHJI IPUTSHKEHHS } HA3bIBACTCS

A) noHHOI

b) Meramnuaeckoi

B) xoBanenTHOM
8. {B mopsake Bo3pacTaHWs METAUTMYECKUX CBOMCTB; B MOPSIAKE yOBIBAaHHS pajndyca arOMOB; B
HOPSIIKE BO3PACTaHUsI KUCIOTHBIX CBOWMCTB JICTYYHMX BOJOPOIHBIX COCTUHCHHI }3JICMEHTHI
PacIONOXKEHBI B pALY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1
9. Kakoe u3 cyxaenuii BepHo 1st anemeHToB {VA rpymmsl , [IVA rpynmsr, IA rpymmnsi}

A) obmas popmyna serydero BogopoaHoro coequuenus RH4

b) He 00pa3yroT 1eTyunx BOAOPOAHBIX COEAMHEHUI

B) 1o 3aBepiiieHHs SHEPreTHUYECKOTO YPOBHS HE XBATAET TPEX IEKTPOHOB
10. Cpenu BeriecTB, ykazanubix B psay {NHsz, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SOs4, Hl,
CuCly, CH4, NH3} xosndecTBO COeTUHEHHH C KOBAJICHTHOM MOJIIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uetsipem
11. Xumuueckast CBs3b B MOJIEKylIax {030Ha M XJIOpWAA KaJbIHsl; CEPHOW KHUCIOTHI U XJIOPHIA
AMMOHHUSI; CEPHOM KHUCJIOTHI M 030HA COOTBETCTBEHHO }

A) KOBaJIeHTHasl MOJIIpHasi U HOHHAs

b) xoBaneHnTHas mosspHas U KOBaJE€HTHASI HETIONApHAs

B) xoBaneHTHast HETIONpHAs U MOHHAS

Tema 1.2. Tect Ne2 «Ilepuognyecknii 3aKOH U MEPUOANYECKASL CHCTEMA XHMHUYECKHX
emenToB /[.U. MeHnaeneeBa»
Bapuant Ne 1
12. Y aTtoma cepbl UMCIIO 3JEKTPOHOB Ha BHEIIHEM YPOBHE U 3apsj sipa paBHbI COOTBETCTBEHHO



1)4u+16 2)6m+32 3)6u+16 4)4 u+32
13. CxogHO€ CTPOEHUE BHENTHETO AIEKTPOHHOIO CII0SI UMEIOT aTOMbI MBIIITbSKA U
1) docdopa 2) cenena 3) repmaHus 4) BaHagus
14. B psiny XUMUYECKUX 2JIEMEHTOB:
ATIOMUHHH—KpeMHu— (Qochop—cepa
BBICIIIAsl CTENICHb OKUCICHUS

1) yBenuuuBaercs 3) He u3MeHseTcs

2) yMeHbILAeTCs 4) cHavana yBeJIMYMBACTCS, & TIOTOM
YMEHBILIAETCS
15. [IputsxeHue 31eKTPOHOB BHELIHETO CJI0A K AAPY YBEIUUUBACTCS B Py

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

16. B psiny Be-B-C-N npoucxogut
1) yBenuyeHue paanyca aroMOB
2) yBeJIMYEHHE CUJIbl IPUTSHKEHUS BAJIGHTHBIX 3JICKTPOHOB K SAPY
3) yMEHBIIEHHUE NEKTPOOTPULIATENBHOCTU
4) yMEHbIIICHUE YMCIIa BaJICHTHBIX 3JIEKTPOHOB
17. B nopsiike yCUIeHUsI HEMETAJIUTMYECKUX CBOMCTB PACIIOI0KEHBI

1) S-Se 2) Se-Br 3) Br-I 4) I-Te
18. Haubomnpuii paauyc y aroma

1) 6poma 2) nuHKa 3) KanmpLus 4) repMaHus
19. HaubGomnpIieit BOCCTAaHOBUTEILHON aKTUBHOCTBIO 001a/1aeT

1) Si 2)P 3)S 4)Cl1

20. Beicmmit okcup coctaBa 90 00pa3yroT BCe 2JEMEHTHI
1) IV A rpymmsl 2) IIA rpynmsl 3) IV nepuona 4) 11 nepuona
21. Ilo HoMepy neprosia MOKHO OIIPEICINUTh
1) KoJM4YecTBO JIEKTPOHOB HA BHEIITHEM YPOBHE aToMa  3) 3aps spa aToma
2) KOJIMYECTBO BCEX AJIEKTPOHOB B aTOME 4) 4UCII0 PHEPTETUUECKUX
YpOBHEM B aTOMe
22. CKOJIbKO SHEPreTUUECKUX YPOBHEH B aTOME CKaHAUs?
nH1 2)2 3)3 4)4
23. OneHuTe MpaBUIbHOCTD CYKJIEHUI
A. Metanueckue 1 BOCCTAaHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB B INIaBHBIX MOATPYIIAX €
pOCTOM 3apsizia siipa YBEITNIHBAIOTCSI.
B. B nepuoze ¢ poctoM 3apsizia siipa OCHOBHbIE CBOMCTBA OKCHJIOB U THPOKCHJIOB
YBEITUYHUBAIOTCSI.
1) BepHO TOIIBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxnenuss  4) oba
CY)XJICHHSI HEBEPHBI
24. Haubosee cuabHBIMU OCHOBHBIMU CBOMCTBaMHU 00JIaaeT THAPOKCH]]

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHsle cBoiicTBa HanOosee BhIPaXKEHBI y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psny xumnueckux snementoB Na — Mg— Al:
1) yMeHbIIAOTCS 3apsijibl siA€p aTOMOB
2) yBEIMYUBAETCSI YUCIIO JIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJI0€
3) yMeHbIIaeTCs AIEKTPOOTPULIATEILHOCTh
4) yMeHbIIaeTCs paiuyc aTOMOB
5) ycunuBaroTCsl METAIIIMYECKUE CBOICTBa
27. B psny xumuueckux snemenToB F— Br —I:
1) Bce aneMEeHTHI UMEIOT BBICUIYIO CTENEHb OKUCIIEHUS, PABHYI0 HOMEPY TPYIIIIbI
2) ocna0OeBaroT HEMETAJUIMYECKUE CBOMCTBA
3) yBenuuMBaeTCs BbICIIAS CTENIEHb OKUCIIEHUS
4) yBEIMUUBAETCS pauyC aTOMOB



5) oOpa3yroT JieTyure BOIOPOIHBIE CoeNMHEHus ¢ o0mmei hopmymnoit HD

Ipumeuanue: 3ananus Al-Al14 ouenuBarores 1 6amnom. 3aganust Bl u B2 ouenuBatores 2
6ammamu. CraButcs 1 6aimi, eciii B oTBeTe AomyleHa ogHa omuoka. CtaBurcs 0 6aJioB, €ciu: a) B
OTBETE JOIMYIIEHO OoJiee OHOM OMMOKH; 0) OTBET OTCYTCTBYET.

MaxkcuMaJIbHBIN 0aJul 32 BBIIOJIHEHHE BCEX 3aaHUil cocTaBisieT 18 0auios.

Pasznen 2. XuMu4ecKkue peakumu
Tema 2.1.
28. UTO OTHOCHUTCSI K XUMUYECKUM SIBIICHUSIM?
1) ucnapenue BoJbl
2) ropeHue IpoB
3) neperonka He(hTH
4) naBieHue 0J0Ba
29. Yem xapakTepu3yeTcs 3K30TepMUUECKasi peakuus?
1) oHa conpoBoXAaeTcs MOMIOIMICHUEM TeIlIa
2) TeroBoro 3 dexTa He HabmoxaeTcs
3) oHa COMPOBOXKAAETCS BbIICTICHUEM TeIla
4) TakuxX peakiuil HeT
30. Kak Ha3bIBaeTcs peakiuus, B pe3ylbTare KOTOPOil U3 OAHOTO CIOKHOTO BEIIECTBa 00pazyeTcs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuusi cOeTUHEHUS 3) peakuust oOMeHa
2) peakiius 3aMeIeHus 4) peakius pa3aoKeHus
31. Yemy paBHa cymma koddpduirentroB B ypaBHeHuu peakiuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H207?
1)4
2) 6
3)5
4) 12
32. Kakas macca Bozbl 00pasyercst npu BzauMoeicTBuu 0,5 MOJIb BOIOPOAa ¢ KUCIOPOAOM?
4,5~
2)9r
3)18r
4)1,8r
33. Kaxkoe BemiecTBo 0003HaU€HO CUMBOJIOM X B cxeMe npeBpatienuid 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. Peakniust oomeHa 3) NO + 02 — NO2
B. Peaxkiis 3amenieHus 4) ZnO + H2 — Zn + H20
I'. Peakusi coenMHeHUs 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccraHoBUTE MPaBYIO YacTh YPAaBHEHUSI PEAKIMU IO €T0 JIEBOM YaCTH.

JleBas yacTh [IpaBas yacTh
YpaBHEHHUS yYpaBHEHUs
A. Cu(OH)2 = 1) Cu+H20

b. CuO + 2HCI = 2) CuCl + H20
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B. CuO +H2 = 3) CuS
I[.Cu+S= 4) CuCI2 + H20
5) CuO + H20
6) Cu20 + H20
36. CocraBbTe ypaBHEHUE PEAKLMH 10 ONHUCAHUIO, JANTEe XapaKTePUCTUKY YpPAaBHEHUS PEAKIUU:
cynbdar xenesza(lll) + ruapokcua kamus = runpoxcu xkenesa(lll) + cynbdar kamus.

C2. CocraBbre ypaBHEHUs peaklMil 1o cxeme mnpespauienuit: S — SO2 — SO3 — H2S0O4 —
Na2SO4.

Tema 2.2.
B kaxxnoMm Bompoce BeIOepHUTE OUH MPABUIBHBINA BAPUAHT OTBETA.
37. VI3 nepevncIeHHBIX IEKTPOIUTOB YKAKHUTE CIAOBIA AICKTPOJIUT:

a) TUJIPOKCH/T KAJIbLIHS B) CepHasi KUCIIOTa
0) IIaBUKOBAast KUCJIOTA T') TUAPOKCH]T HATPHS
38. U3 mpencTaBiIeHHbIX YaCTUL BEIOEpUTE CYIb()UT-HOH:
a) S% 6) SO3*
B) SO37 r) SO4*
39. Kakoe coeiHeHHE B HIOHHOM YPaBHEHHMHU 3aIIMCHIBAECTCS B BUJIE€ MOJIEKYIIbI?
a) a30THas KUCIOTa 0) oprodocdopnast kuciora
B) TUIPOKCUJ LIE3Us 1) CUIIMKAT HAaTpUs
40. ITpu muccormanuu 3 MOJIb KAKOTO COSAMHEHUS 00pa3yeTcst 9 MOJIb aHHOHOB?
a) HUTpaTa aJIOMUHHS 0) xnopuna xenesa (II)
B) cynb(dara HaTpus r) Cynbuaa Kanus
41. Ilpu B3aMMO/IEHCTBUM KAaKOW Iapbl BEIIECTB BbICIUTCS ra3?
a) TUAPOKCHU MarHusi U a30THasi KUCJIOTa 0) cynbUT Kaaus U COISTHASL KUCIOTa

B) HUTpAT HaTpus U oprodocdopHas kuciaora  T) ruapokcuy xenesa (1) u cepnas kuciora
42. C pacTBOPOM KaKoro COCAMHEHUS MTPOpearupyeT TuAPOKCU I [IMHKA?

a) TUJIPOKCHIA KaJIHsI 0) cynbdara HaTpus
B) XJIOpUJa MarHus I') HUTpara Kajaus
43. Kaxoil okcu1 13 epeyrcIeHHbIX PearupyeT U ¢ TUAPOKCUIOM HaTpus, U C a30THOM KUCIOTOM:
a) OKCHUJ MarHus 6) oxcua kpemuus (IV)
B) OKcUJ OepHILIN T') OKCHJT KaJIbITHS

44. Cokpamennoe nonHoe ypasHernue 2H+ + CO32 = H20 + CO; cOOTBETCTBYET B3aNMOIEHCTBHIO
a) kapOOHaTa KaJIbIMsl U @30THOW KUCIIOTHI
0) kapOoHaTa KaJlus U YKCYCHOU KHUCIIOTBI
B) okcuja yriepoaa (IV) u runpokcuia HaTpus
') KapOoHaTa HaTpUsI U CEPHON KHUCIIOTBI
45. Ocanok oOpa3syeTcs B pe3yJbTare B3auMOJIeHCTBHS
a) arierara HaTpUs U COJISTHOM KUCIIOTHI
0) cynb¢uaa kanus u Hurpara ceunua (II)
B) opTo(h0oCcHOpHOI KUCIOTHI U TUAPOKCUIA HATPUSI
r) okcuaa cepsl (IV) u ruapokcua kamus
46. Kucnas conb MOXKeT 00pa30BaThCs MPU B3aUMOAECUCTBUN THIPOKCHIA HATPUS U ...

a) XJIOPOBOIOPOJHON KUCIIOTHI 0) a30THOM KUCIIOTHI

B) OPOMOBOJIOPOTHON KHCIIOTHI T') CEpHOM KHUCIIOTHI
47. Ilpn no0GaBieHUH K pacTBOPY XJIOPUAA ATIOMUHUS U30bITKAa pacTBOpa TUAPOKCUIA HATPHS
oOpa3yercs

a) AI(OH)3 6) NaAlO2

B) Na[Al(OH)4] r) Al203

Pasnen 3. Ctpoenne u cBOHCTBA HEOPraHMYECKHUX BELIECTB
Tema 3.1 Kiaccngukanns, HOMEHK/IATYpa M CTPOCHHE HEOPraHMYECKHUX BelleCTB



TecT ¢ BHIOOPOM MPABUJILHOIO OTBETA.
48. KHCIIOTHBIMU OKCHIAMU SIBJISIOTCS] BCE BEILlECTBA B rpynne: 12

a) ZnO, SO2 , H2S04 6) SiOy, Cl207, P2 Os B) CO2, Al203, Fe203 1) Li2O, NO, FeO
49. BemecTBo, Ha3BaHue koToporo HUTpar xenesa (II), umeer hopmyy:

a) FeN 6) Fe(NOs3)s B) Fe(NO2)2 r) Fe(NOs):2

50. ConsiMu ABISIOTCS:
a) AloS3, NH4Cl, H2Si04 6) Al203, NHaNOs3, K2SiO4 B) AI(OH)3, NH4Cl, NazSiOa4 1) Al2Ss,
NH4ClI, K5SiO4
51. K ocHOBHBIM OKCHJaM OTHOCUTCS I'PYIIIa BELIECTB!

a) SO3,HCI, CuO 6) CuO, Na20, CaO0 B) Ca0, BaO, SiOz r) SiO2, OF2,Al,03
52. K KucinoTaM OTHOCHUTCS TpYIINa BEIIECTB:

a) H2S, HNO,HBr 6) KCI, HCI, H2SOs4 B) NH3, HNO3 , HJ r) NaOH, H2SO4 , H.S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIb(UT HATPHS, UMEET (HOPMYIy:

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 KUCIIOTON COOTBETCTBEHHO SIBJISIOTCSI:

a) HNOs u (NH4)AI(SO4)2 6) H2S u NaNO3z B) K2SO3 u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM TIPHU3HAKOM, 0 KOTOPOMY CIIO)KHOE BEIIECTBO OTHOCST K KHCIIOTaM, SIBIISICTCS
HaJIM4YUe B €r0 COCTaBe:

a) KUCJIOTHOIO OcTaTKa 0) aTOMOB KHCIIOPO/Ia B) aTOMOB BOAOPOAA I') THAPOKCUIBLHON IPYIIIBI
57. K amdoTepHbIM COEIUHEHHUSIM OTHOCUTCS IPYIIa 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. Okcup MeTasuia, KOTOPBI B3aUMOICMCTBYET M C OCHOBAHHUEM, U C KHCIIOTOM, SBJISIETCS:

a) aMmoTepHbIM 0) HECOIe00pPa3yIOIIMM B) OCHOBHBIM T') KHCIOTHBIM
59. BemecTBo, B KOTOPOM BaJIeHTHOCTH cepsl 11, aTo:

a) CepHUCTHIN a3 0) cepoBOAOPO B) Cynbdar Kanus T) okcus cepsl (IV)

60. [IpupogHOMY COCTUHEHUIO KaJIbIIHs, HA3IBAEMOMY MPaMOp, COOTBETCTBYET (popmyria:

a) Caz (PO4 )2 6) CaCOz B) Ca(OH)2 r) CaSOg4
61. YrapHbIM Ta30M Ha3bIBAIOT:

a) okcua yriepoaa (IV) 6) okcup cepsi (IV) B) okeun yrepona (1) r) okenp azora (I1)
62.OCHOBaHUs COOTBETCTBYIOT XHMHUYCCKHUM OJJIEMEHTaM, HMECIOIIMM CIICAYIONUE TOPSIKOBBIE
HOMeEpa B MEPUOANYECKOI crucTeMe:

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 BEUIECTBA B COOTBETCTBHU C HX
CTpOCHHEM

63. buHapHOE COCIMHEHUE XMMHUYECKOTO JJIEMEHTa C KHUCJIIOPOJOM B CTETICHW OKHCICHUS —2, B
KOTOPOM CaM KHCITIOPOJ CBsI3aH TOJIBKO C MEHEee dJIEKTPOOTPULIATEIEHBIM SIIEMEHTOM:
a) okcua + 0) conb B) kucinora 2. OcHoBHbIE OKcubl: a) okcug cepbl(VI) SO3
0) oxcun Hatpus NazO + B) okcua azota(IV) NO2
64. OcHOBHBIE OKCHUJIBI:
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.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Kucnorusie okcuabl
a) okcua amomuaus A1203
0) oxcu 1uHKa ZnO
B) okcup azora(IV) NO; +
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 MUTOXOHPUAX
0) B MeMOpaHe
B) B szpe + 9.
YT0 Takoe HyKJIEMHOBAsI KUCIIOTA:
a) Ouomnosmmep +
0) pactBOp
B) HEOPTaHUYECKOE COCTUHEHUE
Bce kucinoTel B cCBOEM COCTaBEe UMEIOT KHCIOPOI, TaK JIH JTO:
a) na
0) Her +
B) HE U3y4YCHO
Kucnoram cOOTBETCTBYIOT CIIENYIOIIEE COSTNHEHHE:
a) HBr +
6) HOH
B) NaOH
Kucnoram cOOTBETCTBYIOT CIIENYIOIIEE COSTNHEHHE:
a) Naz2S04
0) H3AIO3 +
B) NaOH
Kucnoram cOOTBETCTBYIOT CIIEyIOIIEe COSTMHEHHE:
a) CH3COOH +
0) K3POg4
B) HOH
Kucnotsl 06pa3yroTcs npu B3aMMOAEHCTBUU:
a) KHCIIOTHOTO ¥ OCHOBHOTO OKCH/JIa
0) OCHOBHOTO OKCHJa W BOJBI
B) KHUCJIOTHOTO OKCHJIa U BOABI +
B3anmopeiicTBue 0CHOBaHUS C COJIBIO:
a) NaOH + MgCl2 = NaCl + Mg(OH). +
6) NaOH + HNO3= HOH + NaNOs
B) NaOH + CO2 = NaHCOs3
dopmyra, COOTBETCTBYIOIIAS COIIH:
a) CH3COOH
6) NaHCOs +
B) H3AIO3
dopmyra, COOTBETCTBYIOIIAS COIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl2 +



79. ®opmyna, COOTBETCTBYIOLIAS COJIU:
a) HBr;
0) KoS +
B) K20
80. OcHOBaHMs MOT'YT BCTYIIaTh B PEAKIIMIO C:
a) OCHOBHBIMU OKCHJIaMU
0) co BCeMH HEOPTaHUYECKUMHU BEIIECTBAMH
B) KUCJIOTHBIMU OKCHJIaMH ~+
81. KucnoTHble OKCHIbI MOTYT B3aUMOZAECHCTBOBATD C:
a) OCHOBaHHEM
0) conbio +
B) KHCIJIOTOU
82. KucnoTHble OKCHbI MOTYT B3aUMOZEHCTBOBATD:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCIIOTOM
B)C OCHOBaHHUEM.
83. OKCUIBI COCTOST U3 KUCTIOPOA U:
a) IBYX 2JIEMEHTOB
0) OHOTO AJIEeMEeHTa +
B) TPEX 3JIE€MEHTOB
84. BeiGepuTe rekcaruipokcodeppar HaTpusi:
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) KClI
86. 'mapokapboHaT HATPUSI pearupyeT C KKABIM U3 3TUX BELIECTB:
a) O2u CO2
0) NaOH u HCI +
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 ceunna (II)
88. OcHoBaHUs — 3TO:
a) CIIOKHBIE BEILIECTBA COCTOSINE U3 METallJIa U KUCIOTHOTO OCTaTKa
0) CIIO)KHBIE BEIIECTBA COCTOSIINE U3 BOJOPOAA U KUCIIOTHOTO OCTATKa
B) CJIOXKHBIE BELIECTBA, COCTOSIINE U3 aTOMOB MeTaJljla U THPOKCOrpYIIIbI +
89. Kakoe 13 mpuBeIeHHBIX HI)KE BEIIECTB SIBJISIETCSI OCHOBAHHEM:
a) Fe(OH) +
6) CaO
B) NaxS0q4
90.Yto obpa3zyercs npu B3aumoneiicteuu NaOH ¢ COz:
a) coilb M BojJa +
0) CoJIb M KUCJIOTA
B) OCHOBAaHUE U OKCH]]
91. OcHOBaHWE TUCCOLIMUPYET HA:
a) KaTHOHBI BOAOPOJIa U @aHUOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI METAJIA U THAPOKCH]] aHUOHBI +
B) KaTUOHBI METAJlIa U AHUOHBI KUCIIOTHOTO OCTaTKa.



Pasnen 4. CtpoeHue u CBOMCTBA OPraHMYeCKMX BelIeCTB
Temad.1. Kitaccuukamnus, CTpoeHUE ¥ HOMEHKJIATypa OPraHUYeCKUX BEIIECTB

Bonpoc 102

VYKakuTe cripaBe[UIMBbIe YTBEPXKICHU. B yrieBonopoe co cTpykTypHOil popmyrnoit

CH;
|
H,C —CH —-CH—C —CH;
| | | |
H,C — CH,CH; CH;

BapHaHTLI OTBCTOB

A. 4uCIIO NepBUYHBIX aTOMOB C paBHO CyMMe BTOPUYHBIX M YETBEPTUUYHBIX
B. 4mci0 BTOpUYHBIX aTOMOB C paBHO YUCILy TPETUYHBIX

C. uucio TpeTuyHbIX aroMoB C B 2 pa3a 0oJblle YKciia YeTBEPTUUHBIX

D

4yKCIIo nepBUYHbIX aroMOB C B 2 pa3a 0osbliie Yucia TPETUUYHbBIX

Bomnpoc 103

B oprannueckux BerecTBax BaJ€HTHOCTh aToMa yriepoja, Kak MpaBujio, paBHa:

BapuaHTBI 0TBETOB;
a)l;
0)II;
B)III;
41V
Bonpoc 104

VKaKuTe 9HUCI0 aTOMOB BOAOPOaa, KOTOPOC BXOAUT B COCTAB MOJICKYJIBI, CKCIICT KOTOpOfI HUMECT
CTPOCHUC

Bonpoc 105

3anummTe, CKOJIBKO yIIIEBOAOPOI0B H300paKEHO C IOMOIIBIO CISAYIOMUX CTPYKTYP YIIEPOIHOTO
ckejera’?

C—C . . C C

C - _c | (f F (lj L
c—C c—Cc—-C c—C

Cc - ~C | C C C |
C c—C

Bomnpoc 106

B gncno nonoxxeHuit TEOpUM XUMHUYECKOTO CTPOCHUSI OPraHMYECKUX COeTMHEHUIN 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 TOMl K€ MOJIEKYISIPHOI (OPMYIIO MOXKHO OIKCATh 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 oTIIMYaroTcst MeXy co00ii: a)pu3nIecKuMu CBOMCTBAMU; 0)XUMHUYESCKIMH CBOHCTBAMU;
B)CTPOCHUEM MOJICKYIT; T')MOJIIPHBIMH MacCaMu

Bonpoc 109. /1511 n3oMepoB OAMHAKOBBI: a)MOJIsipHas Macca; 0)(du3nueckre CBOICTBA,
B)KOJIMYECTBEHHBIN U KaY€CTBEHHBII COCTaB;I')CTPOCHNE MOJIEKYIIBI

Bonpoc 110. M30MepaMu 110 OTHOLIEHUIO APYT K APYTY ABISAIOTCS YIIIEBOIOPOIBI 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 CoeIMHEHM D)
112.IIpouiecc pa3nokeHus yriieBoJopoA0oB HePTH Ha OoJiee JIeTyure BEeIIecTBa Ha3bIBACTCS:
a) KPEKUHTOM;
0) meruIpupoBaHUEM;
B) TUAPUPOBAHUEM;
T) JIeruaparanuen
113. l'opeHue 3TuIaMuHa CONPOBOXKIAETCS 00pa30BaHUEM YIVIEKUCIIOTO T'a3a, BOAbI H:
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’ XapakTepHa:
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 sBIseTCS:
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 npenenabHBIX OJHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMOJICHCTBHE 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 Kaiblus, 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 BeniecTBa X (M0 CHCTEMAaTHYECKOH HOMEHKIIATYpe) B IIEIH MPEBpaIeHUH:
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. U3 mnpennoXeHHOro CIUCKAa XMMHUYECKHX PEaKIHil BBIOCPUTE BCE, CKOPOCTb 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. W3 mnpeanoXkeHHOro CIHUCKa XMMHUYECKHMX pEeakKlMil BBIOEPUTE BCE, CKOPOCTh 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 YBEJIUYCHHUE TaBICHHS He
NPHUBOIMT K yBenn4eHuto ckopoctu peakuuu: 1) 2P + 5Clyry = 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.

128.13 mnpemsio)keHHOro CHUCKAa XMMHUYECKHX pEeakIMil 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 mnpemsiokeHHOro CHHCKAa XHUMHYECKHUX pEaKIUil 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. M3 mnpemsiokeHHOTO CHHCKAa XHUMHUYECKUX pEaKIil BBIOEPUTE TE, 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 mnpemioXeHHOro CHHUCKAa XUMHUYECKHX pEeakIuii 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 mnpemioXeHHOTro CHHUCKa XUMHUYECKHX pPEaKIWil BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
yMeHbnaercs npu noHmwkenun gasienus: 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 MCIOIBb30BaHuU Karanu3aropa: 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 pEaKIWW MarHusi C pacTBOPOM CEPHOM KHUCIOTHL: 1) TOBBIIICHHE
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 anromunmus;
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 peaKLUid:

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 CoMstHOl KucnoTsl ¢ konnentparmeit HCI 0,1 Moms/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 BEIIECTBA U UX OTIMYUE OT HEOPTaHUYECKHX
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 MpUMepe NMEeHTaHa, TeKcaHa, rerTaHa).

XHUMHUYECKHE CBOMCTBA AJIKAHOB.

AJIKEHBI: OTIpe/IeJICHUE, U30MEpHUsl, XUMUYECKHE CBOMCTRBA.

AJIKUHBI: OIpeesieHrne, H30MepHsl, XUMUYECKUE CBOMCTBRA.

ben3oun: monyyeHue u XMMHUYECKHE CBOMCTBA.

CnupTsl: onpeaeneHue, kKiaccupukanus, IpuMepbl, XUMUYECKHUE CBOMCTBA, IPUMEHEHUE.
@DeHoJIbL: onpe/IeieHNe, XMMUYECKIE CBOMCTBA, MOJTyUEHHUE.
Anbpaerufipl: onpeaeneHue, XMMUYECKUE CBOMCTBA, MOTY4YECHHUE.
KapOoHOBBIE KHCIOTHI: OIpENeiIeHue, KIacCHU(pUKAIUs, MPUMEPhl, XUMUYECKUE

CBOICTBA.

13.

VYrieBoabl: onpenencHue, KiacCUpUKaIUs, MPUMEPHl U UX OHOJOTHYECKas POJIb.

Momnocaxapuapl, Jucaxapumbl, [lonucaxapuas

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.KaduecTBeHHBIE peakiiuu OEIIKOB.

HyxnenHoBbIe KUCIOTBI

IToHsiTHE O BBICOKOMOJIEKYIISIPHBIX COCMHEHMSX

Pazjies O0mas u Heopranuyeckasi XumMus

20. XUMHUYECKUH DIIEMEHT

21.3aK0H IMOCTOSHCTBA COCTAaB:

22.3aKOH COXpaHEHUsI MACChl BEIIECTB
23.Ilepunonuueckuii 3akon JI.1.Mennenesa

24 .BajIeHTHOCTD U BaJIEHTHBIE BO3MOKHOCTH B aTOMOB
25.0OCHOBHBIE THIIBI XUMHYECKOH CBI3U
26.JlucriepcHblE CUCTEMBbI

27.Tunbl XUMUYECKUX PEAKIIUI

28.CxopocTh XUMHUYeCKuX peakuuid. Karanus
29.006paTuMOCTh XUMHUECKHUX PEAKIIHI.
30.Xumnueckoe paBHOBecHE XMMHUECKOE pAaBHOBECUE
312nekTponuTryeckas AUCCOLMAIUS

32.I'maponu3

33. Knaccudukanus HeOpraHMueCKUX BEIIeCTB

34 Knaccuduxaiusi OpraHn4ecKux BeIeCTB
35.MeTaiiel

36.Koppo3us MeTanioB

37.2nexkTponu3

38.Hemeramisl

39.0xcHuabl HEMETAIIJIOB

40KucnoTelopraHuyecKie 1 HEOPraHUYECKue

41AmdoTepHble OpraHMYECKHE U HEOPTraHMUYECKHE COSAMHEHUS

42l'eneTrueckas CBs3b MEX/y KJIaCCaMU OPraHUYECKUX U HEOPTraHUYECKUX COCUHEHUN

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 nCnonbp3yroTCcsl B Ka4€CTBE OLIEHOYHOI'O CPEACTBA B pas3zeie 7 MPUKIATHOTO MOAYISA, MX
coiepKaHue ompeaenseTcs ¢ Y4€ToM mpodeccHoHaNbHON HampaBlIEHHOCTH OOpa30BaTEIbHOMN
nporpammsl CIIO.

IIprumepbl BO3MOKHBIX TEM KelCOB:

1.IToreruienue KIMMara 1 BEICBOOOXKICHHE Ta30BbIX THPATOB CO JIHA 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. «Bopoponomo0Ouiin — mar B Oynyiuee»

Astromo6unn Honda FCX Clarity Ha BOJOpOIHBIX TOTUIMBHBIX AJIEMEHTaX €3/I4T 1o 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 aBToMOOMIIel. A Ha [Istom MockoBckom MexayHapoagHoM aBrocaiione BA3
MPEICTaBUII CBOIO HOBUHKY «JIaga-AHTam1» ¢ 6auioHaMu BOAOPOa U KHCIOPOa.

3aganus:

1.ITouemy MHOTHE aBTOMOOWIIbHBIE KOMIAHHHM pa3pabaThIBalOT aBTOMOOWIIM, padoTamliue Ha
BOJIOPOJITHOM TOILIUBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIIEH, PabOTAIOIIKUX HA YIIEBOJAOPOAHOM TOILIMBE, BIUSIOT Ha
3JI0POBBE YeTIOBEKA?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOJOPOJOMOOUIIEH?

4.HaiinmuTe TONOTHUTEIHHYIO HH(POPMALIHIO 00 X YCTPOHCTBE.

5.Ecnu B Bamell ceMbe WM y BallUX 3HAKOMBIX €CTh AaBTOMOOWIIM, MOJCUYUTANUTE, 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 oObenuHeHHBIMU cWiIaMH HalmoHaabHOTO WHCTUTYTa 370poBbi U [lpedexTypHoro
yHuBepcutera CHI3yoKH ObUIO NMPOBEACHO MCCIIEAOBAaHHE. YUEHbIE BBIICHUIN, YTO €CTECTBEHHbIE
OpraHMYECKHE BEIIECTBA BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHOMN BOAOHN M3-TIOA KpaHa, oOpasys
ONacHbIe COEIMHEHUS, KOTOPbIE MOTYT CIYKUTh MIPUYMHON 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 MPAaKTUKU, MPUOIU3UTENIBHO PacCUUTaNTe, CKOJIBKO XJIOPHUPOBAaHHON
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 nononHuTenbHY0 HHGOPMAIUIO O 3aMEHE XJI0pa Mpu 00e33apaKMBaHUH BOJIbI.
6.Mccnenyiite pasznuuHble TOBapbl OBITOBOM XuMHM B CcBOéM jome. (CocCTaBbTe CIHCOK
XJIOPCOZEPKALUX COENUHEHUH, YKaXUTE Mepbl O€30IMaCHOCTH MPHU paboTe C HUMH.

Keiic Ne3. Meran

[ToBblIeHNEe KOHIEHTpAllMM 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.
MPOMCXOAIIIEM B OECKHCIOPOMHOW cpene) pacmaje OpraHWYeCKHX BEHIECTB; ITY3BIPHKH MeETaHa
o0pa3yroTcss B OOJOTUCTBIX MECTHOCTSIX, 33 YTO OH TMOJY4YMJ Ha3BaHHE «OOJOTHBIA Ta3».
3arorieHHbIE MOJI (HapHUMep, PUCOBBIE TOJISI BO BpPEMs CEBa) SABISAIOTCA MCTOYHUKOM OOJIBIIOTO
KOJIMYECTBa MeTaHa. J[pyrMM HCTOYHHMKOM METaHa SBIISIOTCS JKBAYHbIE XHBOTHBIE, TaKHe, Kak



KOpPOBBI, OBIIBI M KO3bI, MHUIICBAPUTEIbHAS CHCTEMa KOTOPBHIX YCTpOEHa 0COOBIM 00Opa3zoMm Juis
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. boee Toro, coctaB KOPMOB CYIIIECTBEHHO BIUSET Ha
KOJINYECTBO 00pa3yIoIerocst MeTaHa.

3aganusa

1.ChopmynupyiiTe TUIIOTE3Y BBIICICHUS METaHa JtoabMu. 2. Kak KOMM4ecTBO MeTaHa, 3aBUCUT OT
KOJIMYECTBA HACEJICHU IIaHeThI? 3.YTo ABIsSeTCS UCTOUHHUKOM BbIAICNICHUSI 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, MPEAI0KHUBIIETO TPOMUTHIBAThH IJIANIEBYI0 TKaHb PACTBOPOM HATypajbHOTO KaydyKa.
OpnHako Ha COJIHIIE TAKUE IUIALM CTAHOBWJIMCH JIMIIKUMHU, @ B MOPO3HYIO MOTOAY — JIOMKUMH. DTH
HEJIOCTATKU YCTpaHW1 Jpyroi Beiaaromuiicss anmmyanuH Y. [ygeup. 1. 3apanms. Ilouemy
IUIamieBasi TKaHb MMeNla Takue Hepoctarku. 2. [lpeminoxkure cmocod ycTpaHEHHs] WX, TOBTOPUB
otkpeitie Y. I'yapupa. 3. Kak HazeiBaeTcs 310 coequnenue? 4. Hanummre cTpykTypHYI0 GopMyity
ATOTO BEIIECTBA.

Keiic NeS «Henonpasumas ommoka»
B ¢dupme TOO «Kackan-2» npu 3akadyke raza B OaJJIOHbI, He J0OABWIM BEIIECTBO, KOTOPOE MPUAAET
3amax JoMamrHeMmy rasy. ['a3 ObuT JOCTaBiIeH B OIHY M3 KBapTHP U IPU ATOM OAJJIOH MPOIYCKAJL.
UYepes CyTKH BCe KUIbIIBI OKa3aIHCh B OOIBHUIIE
Bonpocsl.1. Mmeet iiu npupoasslil ra3 nponad u Oyrad 3anax? 2. Kakyro HenmonpaBuMyro OMIMOKY
COBEpIIMJIN PAOOTHUKH ra30BOM CTAHIIMU MpH 3aKauke ObIToBOrO raza? 3. Kakoe BeriecTBo mpuaaet
3amax gomairHeMmy razy? 4. MoxeT iu OOOHSIHHE 4elOBEeKa YJIOBHUThH Ta3 0e3 3amaxa? 5. Kakum
npruOOpOM MOXKHO JI0Ka3aTh MPUCYTCTBHE ra3a B KBapTHpE, €clii OH 0e3 3anaxa?
6.5 Pemenue 3agaq

3agaua Nel. BeruuciauThs Maccy 3TUjI€HA KOJUYECTBOM BEIIECTBA 3 MOJIb.

3apaua Ne2. Cmemanu 0,2 monb xene3a u 0,3 Mosb cepbl. OnpenenuTe Maccy Moay4eHHON
cmecu. Paccumraiite maccy momydeHHoro cyibbuaa xkeneza(ll), yauTsiBas, 4To 3TH 3JIEMEHTHI
COCIMHSATOTCS B MACCOBOM OTHOIIIEHWHU 7,4.

3agaua Ne 3. Xmopupn Gapus Maccoil 6r pactBopwian B 250 M BOABI (MJIOTHOCTH BOJIBI
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 Kaauss U 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 naGopatopun BOCCTaHOBJIIEHHEM HUTpoOeH307a Maccoit 61,5 momyduiu
aHUJIUH Maccoit 44 r. OmnpenenuTe MacCoByIO J0J10 (B%) BBIX0Ja aHUJIMHA OT TEOPETUUYECKOTO.

3agaua Ne8. Ompenenurte mMaccy yKCYCHOM KHCIIOTBI, KOTOpasi pacxoiyercs Uls CHHTe3a
YKCYCHO-3THJIOBOTO 3(upa, ecnu noiaydeHHast macca 70,4 . cocrasinser 80% OT TEOPETHUECKOTO.

3agaua Ne 9. Bogasblii pactBop, cozpepkammii (ocpopHyr KHCIOTy Maccoil 19,6r.
HEUTpanu30Ball TUIAPOKCUAOM Kajblusi Maccoi18,5r. Ompenenure maccy o00pa3oBaBLIETOCS
npeuunurata CaHPO42H0.

3agaya Nel(. Jlng peaknuu amoMuHus ¢ cepord Beyaenwinoch 509 k/[x sneprun. 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, BCTYNHUBIIETO B peakiuio, €ciau Bbiaenuiaochk 1970 x/[x
TEIUIOTHI.



3agaua Nel2. [Ipu cropanuu KajibLiMsi Maccou 8I. KOJMYECTBO BBIJICTUBIICHCS TEIIOTHI
coctaBuiio 127 x/Ixx. CocTaBbT€ TEPMOXUMHUUYECKOE YPABHEHUE PEAKIIUH.

3agauya Nel3. Kakoit 00b€M BO3IyXa pacxoayeTcs Ha OKHMCICHHE MPONMIAMHHA 00BEMOM
20

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 TIOTYYHTh U3 KapOua amoMunus maccoit 30r.,
€CJIM MaccoBasi A0Js npumecei coctasiseT 15%..

3agaya Nel7 Ha He#Tpanuzaluio CMECH YKCYCHOM KHCIOTBI U MYpPaBbHUHOM KHCIIOT
Maccoii10,8T pacxonoBaiiu THAPOKCHA HaTpus maccoil 8r. Omnpenenure Maccy KaKJI0HW KHCIOTHI 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 OXJIATUTEILHBIX CHCTEMaX JIBUTATEIICH UCIIONB3YIOT
OJUH M3 MHOIOATOMHBIX CIMPTOB. MaccoBasi 10 3JIEMEHTOB B CIIMPTE COCTABIAET: YIIEpona
38,75%, Bogopona 9,68, kucnopona 51,51%. IlnotHOCTs MapoB BelecTBa 1Mo BOAOPOAY paBHa 31.
BeiBenure hopmyny BeriecTsa.

3agaua 20. /11 yHUYTOXKEHHUSI MEKPOOOB M OaKTEpHUid MOYKHO MCIOJIB30BaTh TMOKCH]] 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. ).

3agaya 21. B mponutoMm ObUTH YacThIMU CIy4aW OTPABJICHHS JIIOAEH B YTOJBHBIX IIAXTax
yrapubiM rasom. Ilockonbky okcua ymiepona(ll) He umeer 3amaxa, TO ONACHOCTh MOJACTyHasa
He3zaMmeTHoO. [IlaxTepsl, cryckasch B maxThl, Opayin ¢ co00H B KauyecTBE CBOEOOPA3HOI0 MHAMKATOPA
KaHapeiKy B KJIeTKe: KaHapeiKu najatoT B 0OMOPOK OT IpUCYTCTBUS B Bozayxe 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 XUMUYECKUX 3eMeHTOoB B [lepuoanueckoii cucreme. 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. Pacimgpyiite 3anucu reonoros.

3agaua23. «CaxapHas kucjaora». B 1779 r. Hemeuxuii 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
ocaznka BurneOy yctaHOBUTH He ynajoch. YUepes3 msATh JeT MIBEACKUN anTekapb M XUMHUK Kapmi
Bunsrensm Illeene pemmi mocMoTpeTh, YTO MOJIYYMUTCS, €CIM TPOCTHUKOBBINA caxap oOpalboTarh
KOHIIEHTPUPOBAaHHOW a30THOM KuCI0TOW. OH 0OHApYXKWUJI, YTO IPU ITOM BBIJIEISIETCS KPacCHO-OyphIii
ra3 u o0pasyeT Ipo3pavyHblii pacTBOp, KOTOPHII OKpaIIMBAeT CUHUI JIakMyc B KpacHbIN 11BeT. Korna
[Ileene noOaBUi K ’TOMY pacTBOPY M3BECTKOBYIO BOAY, IOTYUHII O€JbIi 0CaJJOK, OYE€Hb MTOX0XKHH 110
CBOWCTBaM Ha 0CaJIoK, BeleneHHbIN Burnebom. Kakoe BemectBo oOHapyxuimu 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 Maccoil 1 . KonnaecTBo TEoThl, BBIIETUBIIEECS IIPU ITOM, PABHO:

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) xnmopua amomunusi; B) kapOoHar Kamus.



3agauya 27.0npenenure Ha3BaHHWE BELIECTBA, IIaBHAs LIENb KOTOPOTO COCTOUT U3 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. Hanummre ypaBHEHUS pEAKUUN MEXIy QIIOMHUHUEM U CICAYIOIIUMHA
BEIICCTBAMH: a) XJIOPOM; O)KUCIOPOIOM; B)CEPO(IBYXBAICHTHA); I')i00M OJHOBAJICHTCH.

3apaua 30. Kakue THUIIBI XUMHUYECKON CBSI3HM CYIIECTBYIOT B CIEIYIOMUX BemecTBax: a)Lil,
N2, BaCl,,CHa.

3agmaya 31. Kakoii BBICIIMI OKCHA M THAPOKCHJ OOpa3yeT XUMHYECKHH DIIEMEHT C
nopsAKOBBIM HOMepoM 327 Kakue cBoiicTBa OyayT NPOSBIATH 3TH COSTUHEHNUs?

3agaya 32.C KakUMU U3 TIEPEUUCIICHHBIX HIDKE JJIEMEHTOB TepMaHUN OyaeT HMeETh
HauOOJIbIIIee CXOACTBO, a C KAKMM HauMEHbBIIee: KaIMUi, radHUM, CBUHEII.

3agauya 33. Cxema peakiuu: CuClx+ KOH — Cu(OH), + KCI, pacctaBsre k03 puiirieHTs
U YKOKUTE TUI PEaKIUu

3agaua 34. Paccumraiite 00BEM BOIOpONA, U3MEPEHHBIH MPH HOPMAIBHBIX YCIOBUSX,
KOTOPBIN MOJKET 00pa30BaThCs MPU PACTBOPEHHUHU B COISTHOM Kucmote 10,8r amoMuHmMs.

3agaua 35. Ilpu nHarpeBanuu HUTpaTa HaTpus oOpaszoBaics Kuciopox odobéMom 280
Mi(HopMasbHble yeiaoBusl) Kakast Macca conu noasepriiach pas3aoxKeHHI0?

3agaua 36. Kakue u3 mepeurcineHHBIX coieil OynyT moxaBeprarbcs ruaponusy: a) KBr,
0)KNO3; B)Na,S. 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,),

3anauva 38. Cpeau npeanoxkeHHbIX GOpPMYIT U Ha3BaHU BEIIECTB, PACIIOJIOKEHHBIX B
IIPOHYMEPOBAHHBIX AueiiKax, BbIOepUTe (GOpMyTy UM Ha3BaHUE, COOTBETCTBYOLIEE: A)
pacTBOpUMOMY OCHOBaHMI0, b) kucinoii conu, B) HeconeoOpasyromemMy oKkcHy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THOPOKCHI 5 6
CH, co
JIHTHNA
7 8 9
Cr(OH), Mg,N, Zn0O

3agauya 39. CocraBuTh ypaBHEHHUs pEaKLH IpH
npespatienus: Ca—CaO—Ca(OH)2 —Ca(NOz3)2

3agaua 40. CocTaBuUTh ypaBHEHHs pEaKIUil MpPU MOMOIIM KOTOPHIX MOXKHO OCYIIECTBHUTH
npespamierust: Na2O— NaOH —Cu(OH),—Cu(SOa)

3anaua 41. B 1Byx npoOupkax HaxoIsTCs paCTBOPHI THAPOKCUIOB Kaus U Kajblms. Hamummre
YpaBHEHHSI PEAKIIHiA, TIPU TIOMOIIHA KOTOPBIX MOYKHO Pa3IMuUTh 3TH PACTBOPHI.

IMOMOIIU KOTOPBIX MOXHO OCYIICCTBHUTH



3agaua 42.B 1Byx mnpoOHMpKax HaJMThl pPacTBOPbl CEPHOM KHUCIOTHI M Cylb(ara HaTpus
[Ipennoxure qBa cnocoda Mpu MOMOLIN KOTOPBIX MOKHO Pa3IU4YUTh 3TH PACTBOPHL.
3anaua 43. IloaGepure K TEKCTY NPABUJIbHBINA TEPMHUH oNpeaeTeHUs] MOHATHSA:
a).- BEIIEeCTBA, OJJUHAKOBHIE 110 COCTABY, HO Pa3HbIE 110 CTPOCHUIO.
0) .- 3TO psIl COETUHEHUH, CXOAHBIX 1O CBOEMY CTPOCHHUIO M XMMHUYECKHM CBOMCTBaM,
KOTOpbIE OTJIMYAIOTCS APYT OT Ipyra 1o COCTaBy MOJIEKYJ HA OJHY WJIM 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, MMEIOUINX OJMHAKOBBIA KAa4yeCTBEHHBIH 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 YpaBHEHUsI pe€aKLUi IIPU OMOIIM KOTOPBIX MOKHO OCYILIECTBUTH
IpEeBpalleHHs]: 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 mpu 20°C paBra 1 Mo/ . BelumcanTe 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.

3agaua 51.Bo MHOrHe coBpeMeHHbIE CTHPaJIbHBIE TOPOILIKH J00aBISIOT O€3BOAHBIN CylIb(ar 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 BCErla MPOCTO, TaK KaK HarpeBaHUE NMPUBOIUT K IOTepe
BCXxoxkecTu. [loAaToMy NpPUMEHSIOT XHUMHMYECKYI0 CYIIKY: CMEIIMBAIOT CeMeHa C Oe3BOJHBIM
cynbdaroM HaTpus. DTa COjlb JIETKO 00pa3yeT OueHb MPOYHBIN KPUCTAJIOTHAPAT, MOATOMY IMPH
CMEIIMBAHUM €€ C BIAKHBIMM CEMEHAaMH OHA OTHUMAaeT OT HUX BOJIy U CBS3bIBACT €€ B
kpuctamuoruapar NaxSO410H20. Paccumraiite, CKOTBKO HYXHO cyibdara HaTpus s
BBICYIIMBaHUS 10 KT CEMsIH, UMEIOIINX BIAXKHOCTh 25%, 10 KOHAUIIMOHHON BiaxxHOCTH 15%




