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1. IOACHUTEJIBHAS 3AITMCKA

1.1 O01acTh NPpUMEHEHHS POTPAMMBI

PabGouass mporpamma yuebHoro mnpeamera OOIL12 «Xumus» SBISETCS YaCThIO
o0pa3oBaTebHONW MPOrpamMMbl MOATOTOBKU CIELHMATUCTOB CPEIHEro 3BeHa, pa3paboTaHHOM B
cootBercTBUU ¢ ®PI'OC CIIO no cnenuansaoct 29.02.10 Koncrpyuposanue, MoaenupoBaHue u
TEXHOJIOTUSI U3TOTOBJICHUS U3/1EIMH JIErKOM MPOMBIIICHHOCTH (110 BUIaM).

1.2. MecTo npeamera B CTPYKType NPOrpaMMbl OATOTOBKH CHENHAJINCTOB CPeHEro
3BeHA

VueOnbiii mnpeamer OOIL12  «Xumus», wusyyaercs Ha 0a30BOM YpPOBHe B

00111600pa30BaTEILHOM ITUKJIC y4eOHOTO TJIaHa OCHOBHOM MPOQeCCHOHAIBHONW 00pa30BaTeIbHON
nporpammel  cnenpanbHocTH  29.02.10 KoHcTpympoBaHue, MOJENMPOBAHHE W TEXHOJOTHUSA
U3TOTOBJICHUSI W31 JIETKOM MPOMBIIIJIEHHOCTH (110 BUAAM).

B mpeamere OOII. 12 «XuMus» B KauecTBE OCHOBHOTO IOJX0/1a K MPOodeCCHOHATTN3AINI
pealn30BaH MOJXO0J Ha OCHOBE BBIIEICHMS TPUKIAIHOr0 Moayis «McecinenoBanne 1 XUMUYECKAN
aHanmu3 00BEKTOB TexXHOC(heps! / Guocdeprl». B mpukiagHoM Moysie OTpaXkaroTcss OCOOEHHOCTH
NPUMEHEHUS XWMHYECKUX 3HAHUH, YMEHHWH, HAaBBHIKOB B Oyaymiedl mpodeccruoHanbHON
nesteabHOCTH oOyuarommxcs. Copep)kaHue JaHHOTO MOJIYJSL ONpPEAeNieHO C  Y4eTOM
CHENHUATBHOCTH 00YYarOIINXCA.

1.3 O0bem yueOHOro npeamera U BUAbI y4eOHO# padoThI

Bua yueoHoi# padoThl O0bem yacon

O0Bem 00pa3oBaTeJbHON MPOrPAMMBbI Y4EOHOI0 NpeaMeTa 78

B TOM YHCJIIC:

OcHOBHOE coep:KaHue: 78

B TOM YHCJIE:

- TEOPETHIECKOE OOYUCHHE 38

- TPAKTUUYECKHE 3AHSATUS 40
CamocrosiTesibHasi padoTa -
IIpomeskyTounas arrectanus (uddepeHIIMPOBAHHBIN 3a4€T)




2 MJIAHUPYEMBIE PE3YJIbTATHI
B pesynbrare wu3yueHus mpeamera y OOydarOMIMXCSl JIOJDKHBI OBITH C(OPMHPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE PE3YJIbTATHI.
JIn4YHOCTHBIE Pe3yJbTAThI
JInuHOCTHBIE  pe3yJbTaTbl  OCBOEGHHS  OCHOBHOM  00pa3oBaTEeIbHOM  IpOrpaMMBbI
00yYaromyUMHUCs OTPaXaroT TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HWIIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAIIUH,

MO3UTUBHBIX BHYTPEHHUX YOSKICHUN, COOTBETCTBYIOIIUX TPAAULMOHHBIM IIEHHOCTSM POCCHICKOTO

oOmiecTBa, pacUIMpEeHUE XU3HEHHOTO OIbITa M OMNbITa AESITENbHOCTH B MPOLECCe pealu3aluu

OCHOBHBIX HalpaBJI€HUI BOCIIUTATEILHOMN 1€ATENBHOCTH, B TOM YHCJIE B YACTH:

rPakJIAHCKOI0 BOCTIMTAHMSA:

— c(hOpPMHPOBAHHOCTb IPAXKAAHCKON MO3ULIMU 00YUAIOIIErocss KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 0011ecTBa;

— 0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEH, yBaXKEHUE 3aKOHA U TPABOIIOPSIKA;

NATPHOTHYECKOT0 BOCIIUTAHUS:

— c(hOpPMHUPOBAHHOCTh POCCUICKONW T'pa)KTaHCKOM HIEHTHUYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS K
CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH mepex PoauHO#M, ropmoctu 3a CBOM Kpai, CBOIO
PonuHy, CBOM SI3BIK U KyJIBTYPY, IPOLLIOE U HACTOSALIEE MHOIOHALMOHAILHOTO Hapoaa Poccuy;

— 1IEHHOCTHOE€ OTHOILIEHHE K TrOCYyAapCTBEHHBIM CHUMBOJIaM, HCTOPUYECKOMY U NPUPOTHOMY
HaCJIEMI0, MaMsITHUKaM, TpaauuusM HaponoB Poccuum, nocrtmxenusm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;

AYXOBHO-HPABCTBEHHOI0 BOCHUTAHHSA:

— OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUICKOr0 HApPO/a;

— ¢c(hOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

— CIIOCOOHOCTH OIIEHUBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HaHME JUYHOTO BKJIa/a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

ICTETHYECKOr0 BOCTIMTAHHUSA:

— DOCTETHMYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

— TOTOBHOCTb K CAMOBBIPA)KEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIIEHHE MPOSIBIISATh KauecTBa
TBOPYECKOM JINYHOCTH;

(puznyeckoro BocnuTaAHUNA:

— c(hopMHpPOBAaHHOCTH 3I0POBOTO U 6€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37J0POBBIO;

TPYAOBOr0 BOCIIUTAHUSA:

— TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepPCTBA, TPY10J1I00uE;

— TOTOBHOCTb K AKTHBHOH JESITENIBHOCTU TEXHOJOTMYECKOW M COLMAIbHOM HANpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IJIAHUPOBATH U  CAMOCTOSITEIbHO — BBIIOJIHATH — TaKyO
NEeSATEIbHOCTD;

— WHTEepeC K pasnuuHbiM chepaM MpodecCHOHAIBHOW NesATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oyay1iei mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPAa30BaHMIO HA MIPOTSKEHUH BCEH KU3HU;

IKOJIOTHYeCKOr0 BOCIIMTAHMSA:

— c(hOpPMHPOBAHHOCTh  DKOJOTHYECKOW  KyJIbTYphl, TOHUMAaHHWE BIHUSHUS  COIMAJIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE MNPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHUE
I00AJIBHOTO XapaKkTepa IKOJIOTHYECKUX PooIieMm;

— aKTHUBHOE HENpUATHE JEHUCTBUN, IPUHOCSIIMNX BPE OKPYKAIOLIEH Cpee;

— yMEHHE NPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTMUECKHUE MOCIEACTBUS NPEANPUHUMAEMBIX
JEUCTBUM, IPEIOTBpALIATh UX;



— OCO3HAHME LIECHHOCTH HAy4YHOW JEATEIbHOCTH, IOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO U
HCCIEA0BATENbCKYIO AESTENbHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

VYuuteiBas cneruduky npeamera OOII 12 Xumus, JHYHOCTHBIE pe3yIbTaThl B IPOrpaMMe

KOHKPETH3UPOBAaHBI KakK:

JIPO1- copMUpOBAaHHOCTH YYBCTBA TOPJOCTH M YBAXKEHUS K HCTOPUUM U JIOCTHKEHUSM
OTEYECTBEHHOW XHMMHUYECKOM HAyKH; XMMHYECKH TI'paMOTHOE IOBEJEHHE B MPOQeCcCHOHATbHON
JeSITeIbHOCTH W B OBITY MNpH OOpallleHuH C XUMHYECKUMH BELECTBAMHU, MaTepHajaMu u
IIpOLECCaMU;

JIP02-roTOBHOCTH K MPOJOKEHUIO 00pa30BaHUs M MOBBIIICHUS KBATU(UKALUU B N30paHHOU
npodeccnoHaIbHOM eATeIbHOCTH U 0OBEKTHBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHUUH B
3TOM;

JIP03-criocoGHOCTh  MCIOJIB30BAaTh JOCTHUKEHHSI COBPEMEHHOW XHUMHYECKOW HayKd U
XMMHUYECKHX TEXHOJOIMHA JJIsi TOBBIIEHUS COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO pPa3BUTHS B
BbIOpaHHON PO(eCCUOHATLHON e TENIbHOCTH;

JIP04-roTOBHOCTb U CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPA30BAaHHIO HA MPOTSKEHUU BCEH
KU3HU;

JIP0S-cpopMHUPOBaHHOCTh 3KOJOIMYECKOW KYJIBTYphl, TMOHUMAaHHWE BIMSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLECCOB HA COCTOSHHME IPUPOJHOM W COLMAIBHOM Cpeapl, OCO3HAHHUE
r7100aIbHOTO XapakTepa IKOJOTHUECKUX MpodieM;

JIP06-axkTUBHOE HENPUATHE ACHCTBUM, IPUHOCAIIUX BPEIl OKPYKAIOIIEH CpeJIe;

JIP07-coBeplIEHCTBOBAaHUE  SI3BIKOBOM M YMTATENbCKOM  KyJIbTYpbl Kak  CpEICTBa
B3aUMOJICUCTBUSA MEXIY JIIOJIbMH U ITO3HAHMS MUPA;

JIP08-0oco3HaHME LIECHHOCTH HAy4YHOU AESITEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH POCKTHYIO U
HCCJIEI0BATENBCKYIO AESTEIBHOCTh NHINBUIYAIbHO U B TPYIIIIE.

Jna popmuposanus nuuHocmuuix pe3yromamos y ooyyaiowuxcs ghopmupyromes YVJ/I:

— YB&)XXECHME K UCTOPUHU U JOCTHKECHHSIM OTEUECTBEHHON XMMUYECKON HAYKH;

— TOTOBHOCTb M CIIOCOOHOCTb K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHHUIO, HA MPOTSHKEHUU
BCEH KHU3HMU;

— COBEPIIECHCTBOBATH UMEIOLIUECS 3HAHMS;

— JKEJIaHHWE OCO3HABATh CBOU TPYJIHOCTH U CTPEMHUTHCS K UX MPEOAOJICHUIO;

— TOJOXHTEIbHOE OTHOIIEHUE K TPY/Y, OCO3HAHUE IIECHHOCTH MAaCcTePCTBA, TPYA0I00ue;

— 3HaHHWE MOPAJIBHBIX HOPM M YMEHUE BBIICINUTh HPABCTBEHHBIN aCIIEKT MOBEICHMS;

— YMEHHE COOTHOCUTH MOCTYIKHU U COOBITUS C MPUHATHIMU 3TUYECKUMHU IPUHIUIIAMHY;

— TPOSIBJICHHE DMIIATHH, KAK OCO3HAHHOI'O MIOHMMAaHMs YyBCTB JPYTHX JIOJEH U CONEPEKUBAHUS
UM, BBIPXKAIOIIUXCS B MOCTYIKAX, HAPaBJIEHHBIX HA TIOMOIIb U 00ecrieyeHre OJIaronorydus.

— pa3BUTHE OTUYECKUX YYBCTB — CTblJA, BUHBI, COBECTH KaK pEryJIAITOPOB MOPAJIbHOTO
MIOBE/ICHUS;

— 3HAaTh OCHOBBI DKOJIOTHYECKON KYJIbTYpPBI: IPUHATHE LICHHOCTH IPUPOJAHOTO MUpPa, TOTOBHOCTh
CJIEJOBaTh B CBOEH AEATEILHOCTH HOPMaM NPUPOIJOO0XPAHHOTO, HEPACTOYUTEIBLHOTO, 310POBbE
cOeperaroIero moBeICHUS;

— YCTaHOBKa Ha 370pOBBIN 00pa3 XKU3HHU.

®opmuposanue Y'Y /] npoBOAUTCS IPU MOMOIIY PEIIECHU CISAYIOIMIMX TUIIOBBIX 3a4a4:

— CaMOCTOATEJIbHAs MOATOTOBKA LIeJIeH 1 3a1a4 y4eOHOM e TeIbHOCTH;

— TIOHUCK, aHaJIu3, U3BJIEYEHHE HE0OX0IUMON NH(pOpMaLINK;

— CaMOCTOATEJIbHOE B3aUMOJIEHCTBHE C MH()OPMAIIMOHHBIMU UCTOUHUKAMU;

— ydacTue B KOHKYpCax U OJIMMITHAJIAX;

— IPOEKTHas JesTeIbHOCTh 00yUaIOIIUXCS.
MetanpeamMeTHble pe3yabTaThl

OcBoeHue mnporpamMMmbl IpeIMeTa COINpPOBOXKIAETCS (OPMHUPOBAHUEM Yy OOYYAIOUIMXCS

METaIIPEAMETHBIX PE3YJIBTATOB, KOTOPHIE JOJIKHBI OTPAXKATh:
OByageHne yHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:
0a30Bble JIOTHYecKHe NelCTBUS:



CaMOCTOATENIbHO  (DOPMYITUpPOBaTh W aKTyalM3HpoBaTh NpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JJIsi CPaBHEHHMS, KIACCU(DUKALUU U
00001IeHMS;

OTIPEICIIATH LENH AeSITeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX JTOCTHKEHUS,
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHA B paCCMATPHUBACMBIX ABJICHUAX,

BHOCHTh KOPPEKTUBHI B [I€ATEIHHOCTh, OIICHMBATh COOTBETCTBHE pE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKHU HOC.]'IGJICTBI/Iﬁ JACATCIIbHOCTH,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUN KU3HEHHBIX MPOOIIEM;

0a30BBI€e HCCJIEN0BATEIbCKHE NeHCTBHSA:

BJIQ/IETh HABBIKAMHU Y4YeOHO-MCCIEOBATEIbCKON M TMPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
paspetnieHus nmpooem;

CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIHbHOMY TIOMCKY METOJIOB PELICHUS MPaKTHYECKUX
3a1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,;

OBJIAJICHUE BHUJAMHU JEATEIBHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHUS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CUTyalMsIX, B TOM YHUCIE IMPHU
CO3aHUU YUYEOHBIX U COIIMAIbHBIX TPOEKTOB;

@OpMHpOBaHI/Ie HAay4YHOI'O THUIIa MBIIIJICHUSA, BJIAACHUEC HaquOﬁ TepMI/IHOHOFPleﬁ, KIITFOUYCBBIMHU
MOHSTUSIMH U METOJIAMU;

AHAJIU3UPOBATD IMMOJTYYCHHBIC B XOA€ PCIICHHUA 3aJa4X PE3YJIbTAThI, KDUTHYCCKHN OUCHHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIM MOWCK TMEepeHOca CPEICTB M CIOCOOOB NIEHCTBUS B
poeCCHOHATIBHYIO Cpey;

YMETh IEPEHOCHUTD 3HAHUS B TO3HABATENBHYIO U MPAKTUYECKYIO 001aCTH KU3HEEATEIIbHOCTH;
YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00s1acTell;

BBIIBUTaTh HOBBIE HJIEH, MpeJUIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,

padota ¢ undopmanmeii:

BJIaJIETh HaBbIKAaMM MOJy4YeHHUs HHPOPMALIUU U3 HICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEILHO
OCYIIECTBIISATh MTOUCK, aHAJIN3, CUCTEMATH3ALUIO U HHTEPIIPETALIMI0O HHPOPMALIUU PA3IUYHBIX
BUJIOB ¥ (pOpM IpeCTaBICHHUS;

UCTIONIB30BaTh CPeACTBa WH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX 1 OpPraHU3allMOHHBIX 3ajlay C cOOJI0AeHuEM TpeOOoBaHUN
SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX M ATHUECKUX
HOPM, HOPM HH(}OpPMAIIMOHHOM 0€30MacHOCTH;

OBJjaieHHe YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHU AeCTBUSMMN:
od0uienue:

pacrno3HaBaTh HEBEpOAIBHBIC CPEACTBA OOIICHUS, TIOHUMATh 3HAYCHHUE COIMALHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYAIi U CMATYATh KOH(QIUKTHL;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMHU OOIIECHUS ¥ B3aUMOICHCTBUS;

pa3BEPHYTO U JJOTUYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

COBMECTHAA NeATCJAbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYATbHON paOOTHI;
BBHIOMPATh TEMATUKYy M METOJIOM COBMECTHBIX JEHCTBUM C y4E€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJI0TO WieHa KOJUIEKTHBA,

MPUHUMATh LEJIU COBMECTHOM NESITEIBbHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATH ACHCTBUS
no €€ JOCTHXKEHHMIO: COCTaBJIATh IUIAH JEHCTBUM, paclpelnessiTh POJu C YYETOM MHEHHI
YYaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)IOT0 YYaCTHHKA KOMaHJbl B OOLIUI pe3yNbTaT 1o
pa3paboTaHHBIM KPUTEPUSM;

npejyiaraTh HOBBIE TMPOEKTHI, OIEHHUBATh HJEHW C TMO3WUIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



— OCYILLECTBJISITh IO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IMUHBIX CUTYyalUsIX, POSIBIISATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.
OBiageHne yHMBEPCAJIBbHBIMH PeryJsiTHBHBIMH AeHiCTBUAMM:
CaMOOPraHM3AIUA:

— CaMOCTOSITEJIbHO OCYILECTBJIATH I103HABATEIbHYIO JEATENbHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJadyd B OOpa30BATEIBHOW JCSITEIBHOCTA U
YKU3HEHHBIX CUTYalUsX;

— JlaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

— pacuMpsATh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX MPEIOYTeHUH;

— cnocoOCTBOBaTh ()OPMUPOBAHUIO M TPOSBICHHUIO MIMPOKOW 3pYIUIUU B Pa3HbIX 00JACTIX
3HaHUI, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

CAMOKOHTPOJIb:

— JlaBaTb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;

— BJAJeTh HaBBIKAMHU MO3HABATEJIbHOW peduIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX ACUCTBUH U
MBICITUTENIbHBIX IPOLIECCOB, X PE3yJbTaTOB U OCHOBAHMIA;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 X CHU)KEHHUIO;

IMOLMOHAJIBbHBIN HHTE/JIEKT, NPeAno/araoiuuii c)opMIUpPOBAHHOCTD!

— CaMOCO3HaHHU$, BKJIOYAIOLIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJIETh HAINPABJICHMSI Pa3BUTHUSI COOCTBEHHOM 3MOLIMOHAIBLHON cdepbl, ObITh YBEPEHHBIM B
cebe;

— CaMOpETyJUpPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IIOBEJICHHE, CIIOCOOHOCTD AN TUPOBATHCS K IMOLIMOHAIBHBIM U3MEHEHUSAM U MIPOSBIISTH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAlUM, BKJIIOYAIOIIEH CTPEMJIGHHE K JOCTH)KEHUIO LEIU U YCIEXYy,
ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE JEMCTBOBAThH, UCXO/ISI U3 CBOUX BO3MOXHOCTEH;

— DOMIATUH, BKIIOYAIOIIEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHHE JpPYyTHUX,
YUUTHIBaTh €ro MpH OCYIIECTBICHHUM KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHMUIO;

NPUHSATHE ce0s U APYTUX JIoeii:

— MpUHUMATH ceOs, TOHUMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

— TPUHUMATb MOTHUBBI U apTYMEHTHI IPYTUX JIOAEH MPH aHaIu3€e pe3yJIbTaToOB JEeSATEbHOCTH;

— TMpU3HABaTh CBOE MPABO U MPABO APYTHX JIIOAEH HA OUTHOKHY;

— pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEI0BEKa.

Yuumuieasa cneyugpuxy npeomema OOII. 12 Xumus, memanpeomemmuvie pe3yibmamvl 8
npozpamme KOHKpemu3upo8amvl Kax:

MPO1-ymenne camocTosTeNnsHO  (OPMYNIHPOBaTh U aKTyalM3HUpOBaTh  MpoOieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE, ONPEAEIATh 1IeNU A€ATEeIbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU
UX JIOCTHKEHHSI, BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHHWBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JESTENbHOCTH;

MPO02-Bnasetb HaBbIKAMH Y4eOHO-HCCIEAOBATEIbCKOM M TPOEKTHOW JAEATEeIhbHOCTH,
HaBbIKAMU pa3pelieHust Mpooiem;

MPO03-criocoOHOCTF UM TOTOBHOCTb K CaMOCTOATEIBLHOMY TMOHCKY METOJOB pEeLICHUS
NPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

MP04-Bnanetb BUIaMu JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIIpETaluHy,
IpeoOpa30BaHUIO0 U IIPUMEHEHUIO B PA3IMYHbIX Y4EOHBIX CUTyalUsiX, B TOM YHCJE MPU CO3/IaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

MPO05-ymeHHEe TMEpEeHOCUTh 3HAHWS B TO3HABATEIbHYIO U MPAKTHUYECKYIO O0JacTH
KU3HECSATeIbHOCTH; UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

MP06-BnaseTh Hay4YHbIM TUIIOM MBILIUIEHHUS, BJIaI€Th HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU
MOHATUSIMU U METOJAMM;

MPO07- Bb11BUTaTh HOBBIE UJIEH, NIPEAJIAraTh OPUTrHHAJIbHBIE ITOAXO0/bl U PEILIECHUS;



MPO08-BrazeTs HaBbIKAMH MOJyuyeHHs HMH(POpPMAlMM M3 HUCTOYHUKOB pas3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH MOUCK, aHAJIU3, CUCTEMAaTU3allMI0 U UHTEPIIPETalui0 HH(OpMaluu
Pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS.

MP09-BnaseTs pa3iMuHBIMH CIIOCOOAMH OOILEHUS U B3aWMOJEWUCTBUSA, apTyMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMArYaTh KOH(JIUKTHBIE CUTYAIlMH, pa3BEPHYTO U JIOTHUHO H3JIaraTh CBOIO
TOUKY 3pEHHS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MP10-nnoHrMaTh 1 UCHOIB30BATH MPEUMYIIECTBA KOMAHIHON U MHANBUIYAIbHOM padoThI;

MP11-Bb10UpaTh TEMAaTUKy U METOABI COBMECTHBIX EHCTBUHN C YUYETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEM Ka)KIOTO YJIE€HA KOJUIEKTHBA, NPUHMMATh LEIM COBMECTHOW JESATEIBHOCTH,
OpPraHM30BBIBATH U KOOPJIMHUPOBATH ACUCTBUS MO €€ JOCTHXKEHUIO: COCTABIIATH IUIaH JEMCTBHIA,
pacnpenensaTh posid ¢ y4éTOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

MP12-o1ieHHBaTh Ka4e€CTBO CBOETO BKJIAaJa M KaXIOTO yYaCTHMKA KOMAHIBI B OOIIHi
pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSAM, OCYIIECTBIISATh NO3UTUBHOE CTPATErMYECKOE MTOBEICHHUE
B PA3JIMYHBIX CUTYaIUSIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

MP13-caM0CTOSTENBHO OCYIIECTBIATh T03HABATEIBHYIO €S TETbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTENIbHOM JEATENIbHOCTH U KU3HEHHBIX
CUTYyallUsiX, CaMOCTOSATENIbHO COCTABIATh IUIAH pELICHUS MNpoOJIeMbl C y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEIMTOYTCHHUIA;

MP14-crioco6cTBOBaTh (POPMUPOBAHUS M TNPOSABICHHUS LIUPOKOW SPYAULUH B Pa3HbIX
o0JacTsX 3HaHUH, IOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb;

MP15-ymenue naBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM.

MP16-crioco6HOCTh MOHHMMAaTh CBOE SMOLMOHAILHOE COCTOSHUE, BHUJETh HAIpPaBICHUS
pa3BUTHSA COOCTBEHHOM SMOIMOHAIBHOMN c(epbl, ObITh YBEPEHHBIM B ce0€;

MP17-criocoOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHME JIPYT'MX, YUYUTHIBaTh €ro Hpu
OCYIIECTBJIEHUU KOMMYHHUKAIIUH, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

—MP18 — cnocoOGHOCTh NpUHMMATH ce0si, MOHMMas CBOM HEAOCTATKU U JOCTOMHCTBA,
IPUHUMATh MOTUBBI M apTYMEHTHI APYTUX JIIOIEH NMPU aHAIM3€ PE3yJIbTaTOB JAEATEIbHOCTH,
NpU3HaBaTh CBOE MPaBO M MpPaBO JAPYTHX JIOJEH Ha OIIMOKH, pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C MO3ULUH JIPYTOro YEIOBEKA.

Jna popmuposanus smux pesynromamos y ooyuarowuxcs opmupyromesa YVJ:
PerynaruBHeie

— CHOCOOHOCTh OMpEeneNsATh M (HOPMYyTUPOBaTh LEJNW M 3aJaud AEATEIbHOCTH (KOHEUHBIH
pe3yJIbTaT), aHAIM3UPOBATE YCIOBUS M Pa3IuvHble ()()EKTUBHBIC IYTH UX TOCTH)KCHUS;

— CHOCOOHOCTh KOHTPOJHMPOBATH W YNPaBIATh HMEIOIIUMHUCS pecypcaMu (Bpems, CHIIBI,
CPEJICTBA, BO3MOXHOCTH M IIp.); OLIEHMBATh IPABWIBHOCTb BBINIOJHEHUS paboOThl, €€
COOTBETCTBUE 3aIlJIAHUPOBAHHOMY pPE3yJIbTaTy U IUIaHy; BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;

— CIOCOOHOCTh OCO3HAaBaTb W OLIGHMBATh COJAEPKAHME W  PE3YJbTaTbl BBINOJIHEHUS
3aIJIaHUPOBAHHOM Pa0OThI; CPaBHHMBATh CBOU PE3YJIbTaThl U CIOCOOBI UX JOCTHIKEHHS C
pe3ynbTataMu U crnoco0aMu JOCTHXKEHUS JPYIHX; aHaJU3UpOBATh MOJIYYEHHBIH ONBIT U
IUTAHUPOBATh MEPCIIEKTUBBI €r0 UCIO0Ib30BaHUS B Oy1yIieM yueOHOM Ipoliecce U BHEYPOUHOU
JESATEIbHOCTH.

Ilo3zHaBaTenbHbIE

— aHATU3UPOBATh, CPABHUBATH, KIIACCU(PUIIMPOBATH U 0000IIAaTh (haKThl U SBJICHUS. BHIABIATH
IIPUYUHBI U CJIECTBUSA IPOCTBIX SIBJICHUN;

— OCYILECTBJIATh CPAaBHEHHE, CEPUAIMIO W KIACCU(PHUKAIMIO, CAMOCTOSTENIHFHO BBIOMpAs
OCHOBAHHS M KPUTEPHHU JJIs1 YKA3aHHBIX JIOTHYECKHUX OIepalHii; CTPOUTH KJIACCU(PUKALIUIO Ha
OCHOBE IUXOTOMHUYECKOI0 JIEJIEHUs (Ha OCHOBE OTPULIAHUA);

— CTPOUTBH JIOTHYECKOE PACCYXkICHUE, BKIIOYAIOIIEE YCTAHOBJICHNE IPUYMHHO-CIIEICTBEHHBIX
CBSI3CI;

— CO3/1aBaTh CXEMAaTHYECKHUE MOJIEIIU C BbIICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.

— COCTaBJIATH TE€3UCHI, Pa3JIMUHbIE BU/IbI IJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);



— 1peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUAA B APYroi (TabmuIy B TEKCT U 1Ip.);
— BBIYUTHIBATH BCE YPOBHH TEKCTOBOM MH(pOpManuy;
— yYMETh ONpEAEATh BO3MOXKHbIE HCTOUHUKM HEOOXOAMMBIX CBEACHUH, MPOU3BOJUTH MOUCK
nH(pOpMaliY, aHATM3UPOBATh U OLIEHUBATDH €€ JOCTOBEPHOCTb.
KoMMyHMKaTHBHBIE

— CMOCOOHOCTb HAXOJIUTh BBIXO/1 U3 CIIOPHBIX CUTYaLIU U HE CO37aBaTh OTKPHITHIX KOH(IJIUKTOB;

— CcHnocoOHOCTh MPUHUMATh PELICHHUS U IPaMOTHO OTCTaMBaTh CBOIO TOUKY 3PEHUS; MPABHILHO
(GbopMyIIHpOBATH U CTABUTH BOIIPOCHI; YETKO U MOJHO BBIPAXKaTh MbICIIH;

— CHoCOOHOCTh KOHTPOJMPOBAaTh CBOE TIOBEACHHWE M TMOBEJICHHE NapTHEPOB B TIPYIIIE;
COTPYJIHUYATh C OJTHOTPYIITHUKAMHU U TI€1arOTOM.

— CHoCOOHOCTh BOCIPHHHMMATh HMH(OPMAIMIO B PA3IUYHBIX PENpPE3CHTATHBHBIX CHUCTEMAX,
CO37aBaTh LEJTOCTHBIA 00pa3 (MpeameTa, CUTyalldd, SIBIICHUS, 3aKOHA W TIp.); CIIOCOOHOCTH
nojay4yaTb HEOOXOAMMYI HWH(POPMALMIO pa3IMYHBIMH CHOCO0aMM M M3  Pa3JIMYHbIX
UCTOYHUKOB; BJaJe€Th NpPUEMaMU O3HAKOMHUTEIBHOTO, W3YYalolIero, YCBAaWBAIOLIETO U
IIOMCKOBOI'O YTEHHUS.

®opmuposanue Y'Y [ mpoBOAUTCS IPYU OMOIIM PELIEHUS CIEAYIOINX TUITOBBIX 3a1a4 10 pa3/iesiaM.

— OCHOBBI CTPOEHHMS BEILECTBA;

— XUMHUYECKHE peaKkluu;

— CTPOEHHUE U CBOWCTBAa HEOPIaHUUYECKUX BEILECTB;

— CTPOEHHUE U CBOWCTBA OPraHMYECKUX BEILECTB;

— KUHETHYECKHE U TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTU NIPOTEKAHUSA XUMUUECKUX PEAKLINN;

—  pacTBOpBHI;

— XHUMHUS B OBITY U IPOU3BOICTBEHHOH JI€ATEILHOCTH YEJIOBEKA.

Pacuérnble 3a1aun 10 XMMHUH JIEJIST HA TUIIBL, @ KaXKIbIi TUI Ha MOATHIIL.

Tun 1. Beruucnenue no XxuMuyeckum Gopmysiam.

Tun 2. 3agaun Ha PacTBOPHI.

Tun 3. Pemenue 3a1a4 no XMMUYECKUM (hOpMyJIaMm.

Tun 4. 3agaun Ha BbIBe/IeHHE (DOPMYIIBI BEIIECTRA.

Tun 5. KomOuHUpOBaHHBIE 3a/1a4H.

Tun 6. 3agaun Ha KUHETUYECKHE 3aKOHOMEPHOCTH.

OKCHEpUMEHTAJIBHBIE 33Ja4d — 3TO  3aJaHUS IPAKTUYECKOTO XapaKTepa, OTBETHI HA KOTOPHIE
HaxXoJsT B Ipoliecce HaOMIOJAEHHM 3a ONbITAMU HJIM TEOPETHMYECKOIO0  OOOCHOBAaHMSI CBOMCTB
BemiecTB. [To cBoeMy cofepKaHHIO SKCIIEPUMEHTANIbHBIE  3a/la4d MOXHO KJIaCCU(PULIUPOBATh Tak:
a) 3amayn Ha HaOmoneHue; 0) 3agaud  Ha TOJY4YEHHE BEIIECTB; B) 3aJa4yd Ha IPOBEICHHE
XapaKTepHBIX pPEeaKIMii; T') 3aJa4yd Ha pacro3HaBaHUE BEIIECTB; 1) 3aJaYyd Ha KOHCTPYHPOBAHHE
puOOpPOB.

IIpenmeTHble pe3yJibTaThI
[To yuebnomy npeamery OOIL.12 Xumus (6a30BbIii ypOBEHb) TPeOOBaHUS K MPEIMETHBIM
pe3ynbTaTaM 0cBOeHHs 0a30BOr0 Kypca HHGOPMATUKU JOKHBI OTPaXKaTh:

ITP601-chopMupOBaHHOCTD IIPEICTABJICHUN: 0 XUMUYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHH B TO3HAHUH SIBJICHHUM MPUPOIbL, B GOPMUPOBAHUU
MBIIUICHUS U KYJIBTYPBI IMIHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM ISl peIICHHUS
NPAaKTHUECKUX 3aJa4 M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOJIHOM CpelIE;

I1P602-BnafeHue cUCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
HNOHATHSA(XUMHUYECKUI AJIEMEHT, aTOM, JJIEKTPOHHas 000JI0YKa aToma, S-, p-, -d-3JIeKTpOHHBIC
opOHUTaTU aTOMOB, HOH, MOJIEKYJIA, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS,
XUMHYECKasl CBA3b, MOJIb, MOJISIpHAasE Macca, MOJISIPHBI OOBEM, YIJIEPOJHBIH CKEJeT,
(yHKIIMOHANBHAS TPYIINA, PaJuKall, U30MEpHs, TOMOJIOTUYECKUN P, TOMOJIOTH, YTJIEBOAOPOIBI,
KHUCJIOPOJI- ¥ A30TCOJEPIKAIINE COSAMHEHNS], OMOJIOTUYECKU aKTUBHbIE BellecTBa(yIJI€BO/bI, )KUPBI,
Oenku), MOHOMEp, MOJIUMED, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIAPHbIE COEIUHEHUS,
KPUCTAJUIMUECKAsT PELIETKA, TUIbl XUMUYECKUX PpEaKUUi (OKUCIMTEIBHO -BOCCTAHOBUTEIbHBIE,



9K30- U SHAOTEPMHUUECKUE , pEaKIM MOHHOIO OOMEHa), pacTBOP, JIEKTPOIHUTHI, HEAIEKTPOIMTHI,
AJEKTOPOJIUTHYECKAS] TUCCOLMALINS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON peaKInu
XMMHUYECKOE PaBHOBECUE), TEOPUU M 3aKOHBI(TEOPHS] XUMHUYECKOIO CTPOEHHUS OPTraHUYECKUX
BemiecTB A, M, byTiepoBa, Teopust 31€KTPOTUTUYECKON TUCCOLMAIIAN, IEpHOInYecKnid 3akoH J[. 1.
MeHieneeB, 3aKOH COXpPaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3BIK XUMHH,
(akToNoruueckue CBEJEHHUs O CBOICTBaX, cocTaBe, MOJIY4YeHHS M 0€30MacHOM HCIOJIb30BaHUU
BOXHEUIINX HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB B OBITY M NPAKTHYECKOW AEATENbHOCTU
YeJI0BEKa;

ITP003-ymeHrEe BBIABIATH XapaKTEpHbIE NMPU3HAKA M B3aMMOCBSA3b W3YUYEHHBIX IOHSATHH,
MIPUMEHSTh COOTBETCTBYIOLIUE MOHSATUS MPU ONMMCAHUU CTPOEHUS M CBOWMCTB HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB WU HUX MPEBpAILECHUN; BBIABIATH B3aUMOCBS3b XUMHUYECKMX 3HAHUH C
MOHATHSIMH U MIPEICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYUHBIX IPEIMETOB;

ITP004-ymeHne MCIONb30BaTh HAMMEHOBAHUS XHMUYECKUX COCIUHEHHM MEXIyHApOIHOIO
COI03a TEOPETUYECKOM W TMPHUKIAJAHOM XUMHUM W TpUBUAIbHBIE HAa3BaHUS BaKHEHIIMX
BEIIECTB(3TUIIEH, alleTUJICH, IIIMLEPHH, (heHo, (hopMalberu, yKCyCHas KWIOTa, TIULUH, yrapHbId
ra3, yJIeKHUCIbIi ra3, aMMuak, raiiéHHasi U3BecTb, HeraléHHas U3BECTh, MUTHEBASI COJIA U APYTHUX),
COCTaBJIATH (POPMYJIBI HEOTAHMUYECKUX U OPraHUYECKHX BEILECTB, ypaBHEHUS XUMUYECKUX PEAKIIHM,
OOBSCHATH HX CMBICH; MOATBEPKAATh XapaKTEpHbIE XUMHUYECKHE CBOWCTBAa BEIIECTB
COOTBETCTBYIOIIIMMHU KCIIEPUMEHTAMHU U 3aIIUCSIMU YPaBHEHUH peakLnii;

ITP60S-ymeHne ycraHaBnMBaTh  IPUHAJUIEKHOCTh  M3YYEHHBIX  HEOPTaHMYECKUX U
OpPraHMYECKUX BEILIECTB K ONPEIEIIEHHBIM KjlaccaM W IpyIlaM COEAMHEHUN XapaKTepU30BaThb MX
COCTaB U Ba)KHEHIIME CBOWCTBA; OMPEIENIATh BHUJIbI XUMUYECKUX CBsI3ed (KOBaJIEHTHAs, MOHHAs,
METaJUIn4YecKas, BOJOPOJHAs)), THIbl KPUCTAJUIMYECKHX PEIIETOK BELIECTB; KIacCU(UIMPOBATH
XUMHUYECKHE PeaKiuy;

ITP006-B1asieHNE OCHOBHBIMM METOAAMM HAYYHOIO IIO3HAHMS BELIECTB M XMMHUYECKHUX
sBJIeHU(Ha0II0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);

ITP607-ymeHue npoBOAUTh pacuéThl O XUMUUYECKUM (OPMYJIaM U YPaBHEHUSAM XUMHUYECKUX
peakuuii ¢ UCIOJIb30BAHUEM (U3NYECKUX BEIMYMH XapaKTEPU3YIOIINX BEIECTBA C KOJIMUYECTBEHHOM
CTOPOHBI: Macchl, 00bEMa(HOPMaJIbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATH
CUCTEMHbIE XMMHUYECKHUE 3HAHMSI JJISl MPUHATHUS PEUICHUH B KOHKPETHBIX >KM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;

I1P008-ymeHre mnuaHUpPOBaTh U BBIMOJHATH XUMHUYECKHH HKCHEPUMEHT (IIpeBpalCHUs
OPraHMYECKHUX BEILECTB IIPU HArpeBaHUM, IIOJyYEHHE OJTUIEHA M HU3YYEHHE €ro CBOWCTB,
KauyeCTBEHHbIE PEAaKLIMK Ha aJbAETUbI, KpaxMmall, YKCYCHYIO KHUCIIOTY; A€HaTypauus OeIKoB Mpu
HarpeBaHUU, BETHBIE PEaKIMK OEIKOB; MPOBOJUTH PEAKIIMH MOHHOTO OOMEHA, ONPEAEATh Cpeay
BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIINH Ha CyIb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHUS; pelllaTh SKCIIEpUMEHTaJbHbIE 3a7auu Mo TemMaM «Metawibs»y U « Hemeramns») B
COOTBETCTBUM C TMpaBUJIaMH TEXHUKH O€30MaCHOCTH Mpu oOOpallleHuu , BEIIECTBAMU U
71a00paTOpPHBIM 00OPYJOBAHUEM; IPEJCTABIATh PE3YIbTAaThl XUMHUUECKOTO 3KCIIEPUMEHTa B opme
3alUCH ypaBHEHHWH COOTBETCTBYIOIIUX pEAaKUWil W (OPMYIHPOBATH BBIBOJIBI HAa OCHOBE OSTHX
pe3yJIbTaToB;

IMP609-ymeHne aHanM3MpPOBATh XWMHUYECKYI0 HH(DOpPMAIUIO, IONyd4aeMyl0 U3 pPa3HbBIX
UCTOYHUKOB (CpeJICTB MaccoBOM MH(popMaiuu, cetb VIHTepHeT u n1pyrue);

IMP610-ymenue coOuogaTh mpaBuiia SKOJOTHYECKU LENIecO00pa3HOro MOBENEHHs B OBITY U
TPYZAOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 30POBbS U OKPYXKAIOIIEH CPENIbl; yUUTHIBATD
OMACHOCTb BO3JCHCTBUS Ha JKHUBBIE OpPraHU3Mbl ONPEIENIEHHBIX BEIIECTB, IMOHUMAas CMBICI
II0Ka3aTellsl IPEAEIbHON JOIyCTUMON KOHLICHTPALUY;

IMP611-ymeHue mpuMeHsTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHS BEIIECTB U
XMUMUYECKHX SIBICHUH [ 00y4aroMXCcsl ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSAMU 3710POBbS;

I1P612-ymeHne UCHOIb30BaTh pebeHO TOUEUHYIO cucTeMy oOo3HaueHuil JI. bpaiins mis
3aMUCH XUMHUYECKUX (OPMYIT JUIs CIETBIX U CIIa00BUIAIMX 00yUYarOIIUXCS.



3 TEMATHYECKOE INIAHUPOBAHUE U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

HanmeHoBaHue pa3aenoB u CopeprkaHue yye6Horo marepmana u ¢popmbl OpraHusaLumn A4esaTesibHOCTU O6bem pe351(:fT|:TOB
TEM obyuaroLmxcs yacoB ocBOeHNs OO
1 2 3 4
Paspen 1. OCHOBbI CTPOEHUA BeLLecTBa 8
Tema 1.1. CtpoeHune aTomoB [CopeprKaHue y4ebHOro Matepumana 4
XUMUNYECKUX 2/1IEMEHTOB U BXOAHOﬁ KOHTPOJIb 2 JN1P0O2
npMpoAa XMMMUYECKON CBSA3N | Jlekums N21. CoBpeMeHHast Mogeslb CTPOeHUs aToMa. CUMBOIMYECKUI S3bIK XUMUU. N1P0O4
XUMMYECKMI  3N1EMEHT. DNEKTPOHHas KoHourypaumss atoma. Knaccudpukauyms MPO3
XUMUYECKUX S1IEMEHTOB (S-, p-, d- 3neMeHTbl). BaneHTHble 31eKTpoHbl. BafleHTHOCTb. MP602
JNEeKTPOHHas nMnpupoAa XMMWUYECKOM CBA3U.  IJIEKTPOOTPULLATESIbHOCTL.  Buapl MnP609
XMMUWYECKOM CBA3M (KOBaNEHTHas CBA3b, €€ pPa3sHOBMIAHOCTM U  MEXaHWU3MBbI
06pa3oBaHusA (0BMEHHbIN U AOHOPHO-aKLENTOPHbIN), MOHHAs CBA3b, MeTaJiIMYyecKas
CBA3b, BOJOPO/HasA) 1 cnocobbl eé obpasoBaHus.
JdeMoHcTpauun. Mogenn aToMoB XMMMYECKNX 31EMEHTOB. Mo eI MoJIeEKY N NPOCTbIX
N CNOXKHbIX BelLecTB (lWwapoctep>kHeBble n CTioapTa- bpurneba). Mogenun opbutanei
pasanyHor ¢dopmbl. Mogennm n3  BO3AYLWHbLIX LWAPOB  MPOCTPAHCTBEHHOrO
pacnonoxeHus Sp-  Sp? - Sp® rubpuaHbIX opbutane.
MpakTnueckoe 3aHATUNZ21. PelleHMe MNpPaKTUYECKUX 3aJaHUA Ha WCMNONb30BaHMeE 2
XMMUYECKOM CUMBOJIMKWN U Ha3BaHUN COeAMHEHMI MO HOMEHKNATYpe MeX1yHapoaHOro
Ccolo3a TEOPEeTMYECKOM W MPUKIAAHOM XUMUU WU TPUBMUANbHLIX Ha3BaHWM ANK
COCTaBNEHUS XUMMUYECKUX GOPMYJT ABYXaTOMHbIX COeMHEHMI (OKCMI0B, CyNbOUI0B,
rMAPUAOB U T.M.) U APYrMX HEOPTaHNYECKUX COeAUHEHWUIM OTAENbHbIX K/1acCOB.
lMpakTnyeckne 3adaHMs Ha YCTAHOBJIEHME CBS3WM MeXAy CTPOEHUEM aTOMOB
XUMUYECKUX INEMEHTOB U MNEPUOAUYECKUM U3IMEHEHMEM CBOMCTB XUMMUYECKMUX
3JIEMEHTOB U X COEAMHEHNIN B COOTBETCTBMU C NONIOXKEHMEM [NepnoanyecKom CUCTEMBI.
Tema 1.2. T[lepuogunyeckuninCopgepkaHue y4ebHOro Matepumana 4
3akoH u  Tabavua [. W.| NlekumaNe2.Mepuognyeckas cucteMa XUMMYeCKMX 3dnemeHToB [O.M. MeHaeneesa. 2 P01
MeHaeneesa ®dusnyeckuin cmbicn Mepmoanveckoro 3akoHa .M. MeHpaeneeBa. 3aKOHOMEpPHOCTH J1PO4
M3MEHEHUS CBOMCTB XMMUYECKNX 3JIEMEHTOB, 06pa3yeMbIX UMW MPOCTbIX U CAOXHbIX MP0O4
BELECTB B COOTBETCTBMU C MOJIOXKEHMEM XMMUYECKOrO 31eMeHTa B [lepmnoanyeckom MPO6
cucteMe. MmMpoBo33peHYecKoe U HaydyHoe 3HadeHue lNepuoanyeckoro 3akoHa . WU. MP11




MeHpeneesa. lporHosel .M. MeHgeneeBa. OTKpbITME HOBbIX XMMUYECKUX 3JIEMEHTOB.

JeMoHcTpauun. PasnnyHble ¢GopMbl Mepnognyeckom CUCTEMbI  XUMUYECKUX
anemMeHToB [.1. MeHaeneesa. O6pa3Lbl NPOCTbIX BELLECTB OKCUAOB W IMAPOKCUAO0B
anemenToB lll nepuoaa.

Na6opartopHblii onbiT. CpaBHEHWE CBOMCTB MPOCTbIX BELLECTB, OKCU/0B 1 TMAPOKCMA0B
anemeHTOB Il nepuopaa.

MpakTMyeckoe 3aHATMENS22. PelleHMe NPAKTUKO-OPUEHTUPOBAHHbLIX 3aJaHMA Ha
XapaKTEPUCTUKY  XMMWUYECKUX  3INEMEHTOB  «MeTannamndyeckne/HeMeTann4yeckme
CBOWCTBA, 3/IEKTPOOTPULATENBHOCTb U CPOACTBO K 3JIEKTPOHY XMMUYECKMX IN1EMEHTOB
B COOTBETCTBME C WX 3/IEKTPOHHbLIM CTPOEHMEM U TMOJIOXKEHMEe B MepUoaNYecKom
cucteMe xXuMmnyeckux anemMenTos [1.M. MeHaeneesa.

JemMoHcTpauun. PasnunyHble  ¢GOpMbI MNepruogmMyeckom CUCTEMBI  XMMUYECKMUX
anemMeHToB .. MeHaeneesa.

MnP603

Paspen 2. XuMnyeckue peakumm

12

Tema 2.1. Tunbl XMMUYECKNX
peakuum

Copep)aHue yuebHoro matepumana

Nekuna N23. Knaccndukaums U TUNbl  XUMMUYECKUX Peakuuin C  y4aCcTUEM
HeopraHmyecknx BewecTB. CocCTaBleHMEe YpPaBHEHWM peakuuit  CoeAMHEHUS,
pas/fioXXeHus, 3aMmelleHus, obmMeHa, B T. M. peakuMi TOpeHus, OKUCNEHUS-
BOCCTAHOB/IEHMA.

JNlekuma N24. YpaBHEHUS OKUCAEHUA-BOCCTAaHOBAEHUS. CteneHb OKUCNEHUS.
Okuncnmtens M BoOCCTaHOBUTENb. OKUCAUTENBHO -BOCCTAHOBUTEJIbHblE pPeaKumu B
npupoae, NPomM3BoACTBEHHbIX MPOLECCaX U XN3HeAeATEIbHOCTM OPraHM3MOB.

JNlabopaTopHbIi onbIT. OKUC/IUTE/IbHbIE CBOMCTBA MNEpPMaHraHaTta Kaivs B Pas/nyHbIX
cpepax.

JNlekuma N25. KonunyectBeHHblie OTHOWEHUS B XMMUKU. OCHOBHbIE KOJINYECTBEHHbIE
3aKOHbl B XMMWM U PacY€Tbl NO YPaBHEHMSIM XUMUYECKUX peaKumit. Mob Kak eanHuLa
KoJin4ecTBa BellectBa. MosispHasa Macca. 3aKOHbl COXpaHeHUs MacCbl M SHEPrMn. 3aKOH
ABoragpo. MonspHbI 06bEM rasos. OTHOCUTENIbHAs MJOTHOCTb ra30B.

MpakTnueckoe 3aHATUEN? 3. «TUMNbI XMMUYECKUX peakuui». MccneaoBaHne TMnos (No
COCTaBY M KOJIMYECTBY UCXOHbIX M 06Pa3yHOLLMXCA BELLECTB) U NMPU3HAKOB XMMUYECKUNX

peakuun.

JIP0O2
JIPO3
P04
MP04
MPO5
MP12
MP605
MNnP606
MNnpP607
MNnP610
Mnr611




MpakTnueckoe 3aHATMEN?2 4.PacyéTbl MO ypaBHEHUSIM XUMMYECKUX peakuuin ¢

MCNOMb30BaHMEM Maccbl, 06bEMa (HOpMasibHble YCI0BMA) ra30B, KOAMYECTBA 2
BellecTBa.
Tema 2.2. IneKTpo/UTU-ICopepiKaHne y4ebHOro Matepuana 5 J1PO3
Heckaa - pmccounaums M nekuma N26. Teopus 31EKTPOUTUYECKON AMccoLmaLmn. MoHbI. dNeKTpoauTbl. Peakumm P04
MOHHbI ObMeH MOHHOrO 06MeHa, COCTaBNEHWE PeaKUMil MOHHOTO O6MeHa MyTEM COCTaBNEHUs WX P08
MOJIHbIX M COKPALLLEHHbIX MOHHBIX ypaBHEHMIA. KNCIOTHO-OCHOBHbIE peakumn. 3afaHus ! MP02
Ha COCTaB/IEHNE MOHHBIX PeaKLIMIA. MPO9
DemoHcTpauun. CpaBHEHME  3/1eKTPONPOBOAHOCTM  PacTBOPOB  3/EKTPOJIMTOB. MP10
MHAMKaTOPbI M M3MEHEHME MX OKPACKM B Pa3HbIX cpedax. I'I\I/IIDI;)lS
J1abopaTopHbIit ONbIT. XapakTep AMCCOLMALIMM Pa3ANYHbIX TMAPOKCUA0B. P609
Mpaktnuyeckoe 3aHATMENS25. Peakumu ruaponmsa. [lpoBegeHne peakumit MOHHOTO
obMeHa, onpefeneHne cpefbl BOAHbIX PacTBOPOB. 3afaHMs Ha COCTaBJEHUE MOHHbIX
peakumit. iccnegoBaHme cpeapl pacTBOPOB Cosieit, 06pa30BaHHbIX CUbHBIMU U C1a6bIMK 2
MPOTOAUTAMM, U UX PeaKLM C pacTBOPaMM LLENOUMN U KapboHaTa HaTpus. CocTaBaeHmne
peaKkuMil rmapoamnsa coneit. NMpakTnyeckoe NpUMeHeHne rmapoamsa.
KoHTponbHasa paborta N21. «CTpoeHMe Belw,ecTBa U XMMUYECKUE peaKkummn». 2
Paspen 3.CtpoeHune u cBOMCTBA HEOPraHUYECKUX BELLLECTB 14
Tema3.1. Knaccudpukauyms, Copep)kaHue yye6HOro marepmana 2 PO1
HOMEHKNatypa Wun CTPOeHNE JlekuynaN27. [lpegMeT HeopraHWMYecKon XuMuKU. B3aMMOCBS3b HeopraHMYEeCKUx J1P0O2
HEOPraHM4e€CKNX BELLECTB BewlecTB, Knaccudumkaumsa HeopraHnyecknx BellecTB. MpocTble U C/IOXKHblE BELLLECTBA. J1P08
OCHOBHbIE KNACChl CAOXHbIX BelecTB (OKCUAbl, MMAPOKCUAbI, KUCAOTbI, COAM). MPO1
HoMeHKnaTypa M Ha3BaHWE HEOPraHMYECKUX BELLECTB MCXOASA M3 UX XMMUYECKOW MPO4
dOPMYIbl AN COCTABAEHMNE XMMUYECKOM GOPMYbl MCXOAA M3 HA3BaHMSA BeLLecTBa Mo MPO9
MeXyHapOAHOM 1 TPUBMAbHON HOMEHKAType ! MP12
MexMoneKynspHble B3auMogencteus Kpuctannormapatbl, ArperatHble COCTOSIHUS MP13
BellecTBa. Kpuctanamueckue n amopdHble Belectsa. TUMbl KpUCTaNINYECKMX PELLETOK npP601
(aToMHas, MoneKynsapHas, WMOHHasA, MeTalanyeckas). 3aBUCUMOCTb  GU3NYECKMX nP602
CBONMCTB BellecTBa OT TWNa KPUCTANZIMYECKON pPeléTKU. puunHbl MHOroobpasmus nP603
BewectB. COBpeMEeHHble MpeAcTaBNeHns O CTPOEHUM TBEPABIX, JKUAKUX WU nP604
ra3oo6pasHbix BelwecTs. YKuaKue KpucTanibl. nP609




MpakTnueckoe 3aHATME N26. HomeHKnaTypa HeopraHM4YecKMx BeELECTB: Ha3BaHue
BelecTBa MUCXoAA W3 UX XUMUYECKOoM (GOpMYJibl MAN COCTaBAEHUE XMMUYECKOM
dopMyNbl UCXOAA W3 Ha3BaHUA BelwectBa No MexayHapoaHoin (MKOMAK) waum
TPUBMAJIbHOM HOMEHK1aType.

PellieHne npaKTUYecKUX 3afaHuii No KnaccupuKaumm, HOMEHKNATYPEe U XMMUYECKUM
dopMynaM HeopraHMYeCKUX BELLECTB Pa3/IMyHbIX KIaccoB (yrapHbli ras, yrnekucsblin
ras, aMMuakK, raliéHHasi U3BecTb, HerawéHas M3BeCTb, NMUTbEBAs COAA U APYrUX):
Ha3blBaTb N COCTaBAATb GOPMYJIbl XUMUYECKNX BELLECTB, ONpeaensaTb NPUHAANIEKHOCTb
K Knaccy. WCTOYHMKM XuMuuyeckon uHpopmaumm (HayyHas M ydyeb6HO-HaydHas
MTepatypa, cpeAcTBa MaccoBoM WHPopMauumu, cetb UHTepHeT u apyrue). MNMouck
MHPOPMaLMKN NO HAa3BaHUAM, NAEHTUDUKATOPAM, CTPYKTYPHBLIM dopMyaaMm.

Tema 3.2. dU3UKo-
XUMUYECKue CBOWCTBA
HEeopraHMYEeCKNX BELLLECTB

Copep)aHue yuebHoro matepumana

NekunaN28.Metannbl. ObwmMe GUBUYECKME U XMMUYECKUE CBOMCTBA METaJI/IOB
Cnocobbl nosyyeHus, 3HayeHMe MeTa/ZIoB M HEeMeTalNoB B Npupoae U
YKM3HEAEeATeNbHOCTU Ye/loBEKa M OpraHM3MoB. Koppo3ns MeTannos: BUAbl KOPpPO3uu,
cnocobbl 3aWMTbl MEeTa/JIOB OT KOppo3nnu. OCOBEHHOCTU KOPPO3NM B MOPCKOM WU
NnpecHom Boje.

JeMoHcTpauuun. Konnekums Metannos. Mogenm KpUcTaaiMyecknx peLlétok MeTaios.
Mogenu Kpuctaaandecknx peléTok noga, anMasa, rpapura.

JNlabopaTtopHble onbiTbl. [lo/yyeHne KUCI0poda M ero CBOWCTBA. Bsaumopeictsue
METaJI/IOB C PacTBOPaMM KUCJIOT U CONEN.

NekuunaN29.Hemetannbl. Oblipe PpuUnN4eckme U XMMUYECKME CBOMCTBA HEMETAJIJIOB.
TunuyHblie ceBoncTBa Hemetannos IV - VII rpynn. Knaccudukaums m HoMeHKIaTypa
coeuHeHUI HemeTa1oB. KpyroBopoThl OBMOreHHbIX 3/IEMEHTOB B NpUpoae.

NekunaN210.XuMmnyeckme CBOMCTBA OCHOBHbIX KNACCOB HeOpraHUYecKMX BeLLECTB
(oKcMaoB, IMAPOKCUAOB, KUC/IOT, CONEN U ApP). 3aKOHOMEPHOCTU B USMEHEHUN CBOMCTB
NpPOCTbIX BELWECTB, BOAOPOAHbIX COEAUHEHMM, BbICLLIMX OKCUAO0B U M’MAPOKCUI0B.

MpaKTnyeckue 3aHATUA

MpakTnuyeckoe 3aHATMEN27. CocTaB/lieHME YpaBHEHUM XMMUYECKUX pPeakumim ¢
y4yacTMeM MpOoCTbIX U CJOXHbIX HEOPraHMYECKMX BELLLECTB: METAJI/IOB U HEMETA/IOB;
OKCUA0B MEeTas/I0B, HEMETaNN0B U aMPOTEPHbIX 3JIEMEHTOB; HEOPraHUYECKNX KNCAOT,
OCHOBaHMIN U aMPOTEPHbIX TMAPOKCUA0B; HEOPraHMYECKUX COMIEN, XapaKTePU3YHOLMX

MX CBOMCTBA. PelleHMe NpPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3aAaHUA Ha

J1IPO2
JTIPO3
J1IP04
NIPO8
MPO3
MPO6
MPO7
MnP603
nP604
MnP606
nP609




CBOMCTBa, COCTaB, nojayvyeHme wu 6e3onacHoe MCMNo/b30BaHME  BaKHEMLLNX
HEOopPraHn4YeCcKmnx BeW,ecTts B 6bITy n ﬂpaKTMHeCKOVI AeATENNbHOCTUN YE/NOBEKaA.

Tema 3.3. geHTudukaumsa |CoaeprkaHue yuebHOro marepmana 4

HEOPraHM4ECK1X BELLECTB MpakTtnyeckoe 3aHATUENS28. «aeHTMdUKALMA HEOPraHMYECKNX BELLECTB». PelueHne N1PO3
DKCNepUMEHTasIbHbIX 3afa4 Mo XMMUYECKMM CBOMCTBAM METa/IZIoB U HEMETAJIJIOB, MO P07
pacno3HaBaHMIO M MNOAYYEHUIO MeTa/IoB W HeMeTannoB. WpaeHTudukaums 2 MPO1
HEOpPraHM4YeCKMUX BELWECTB C MWCNOJIb30BaHNEM UX OOUIMKO-XMMUYECKUX CBOWCTB, MPO3
XapaKTEPHbIX KaYeCTBEHHbIX peaKkuun. KayecTBeHHble peakuMu Ha cynabdart-, MP605
KapboHaT-, Xx10pua aHNOHbI, HA KATUOH aMMOHMUS. MP608

. MP609

KoHTponbHasa pa6bora N22. («CBOMCTBA HEOPraHMYECKUX BELLLECTBY. 2

Pa3saen 4. CtpoeHue 1 CBOMCTBA OpraHUYeCKUX BeLLecTB 24

Temad.1. Knaccudukaums, CopeprkaHue yyebHoro matepmana 4

CTPpOEHME U HOMEHKAaTypa

OpraHMYyecKmx BeLLecTB Nekuuna N211.MosBAeHME N pa3BUTUE OpPraHMYECKOM XUMMK. MNpeaMeT opraHM4YeCcKomn NPO1
XMMUU. MeCTo M 3HavyeHUe OpraHMYeCKOM XMMWUU B CUCTEME €eCTECTBEHHbIX HayK. J1PO3
XuUMM4yeckoe CTpoeHMe KaK MopAaAoK CcoeAMHEHMS1 aTOMOB B MOJIEKY/IE COMIaCHO MX P07
BaJIeHTHOCTU. OCHOBHbIE NOJIOXKEHNSA TEOPUN XMMUYECKOIrO CTPOEHUS OpraHNYeCKmxX MPO3
coeanHeHnin A. M. bytnepoBa. YrnepogHbiit CKENET OPraHMYeCKoM MOJEKY/IbI. MP0O6
3aBUCMMOCTb CBOMCTB BELLLECTB OT XMMMYECKOrO CTPOEHMS MoJiekyal. M3omepus u MP11
M30Mepbl. MP13
MoHATME O @PYyHKUMOHaNbHOM rpynne. Paaukan. [MpuHUMNbLl  KnaccuduKauumm 2 MP14
OpPraHMYEeCKUX CcoeAuHeHUn. MexayHapoaHass HOMEHKAaTypa W NPUMHUUIMLI MP602
HOMEHKNATypbl  OpraHuMYyeckmMx coeauHeHun. [loHATME 06  a3oTcoaeprkalimx MP603
coeUHEeHUsIX, BMONOrMYECKN aKTMBHBbIX BellecTBax (yrnesogax, xupax, 6enxkax n gap.), MnrP604
BbICOKOMOJIEKY/ISIPHbIX COeAUHEHUSIX(MOHOMEP, NOIMMEP, CTPYKTYPHOE 3BEHO). nrP611
JleMoHcTpaumun. Moenn roMo10roB U M30MEpPOB OPraHUYECKMX BELLLECTB. npP612
Jla6opaTtopHbiii onbIT. I3roToBNEHNE MOJIEKYT OPraHNUYECKMX BELLECTB.
MpakTnueckoe 3aHaTME N29. HoMeHKnaTypa opraHMYecKUx CoeaMHEHUN OTAENbHbIX
KnaccoB (HacbllEHHble, HEHACbILLEHHbIE M apoMaTUYecKMe YraeBoAopoAbl, CUPTHI, 2

d)eHO.ﬂbI, aJibgernabl, KETOHbI, Kap6OHOBbIe KHUCNOTbl U ,El,p) CocTtaBneHue NoJIHbIX U
COKpaLIJ,éHHbIX CTPYKTYPHbIX d)OpMYJ'I OpraHM4YeCKnX BeLWECTB OTAE/IbHbIX KJ/1AaCCOB,




MCMONb3yA UX Ha3BaHMUA MO CUCTEMATUYECKOM HOMeHKAaType. PacuéTbl npocreiien
$OPMY /bl OPraHNYECKO MONEKY/IbI, UCXOASA U3 3/1IEMEHTapHOro coctaBa(B%).

Tema 4.2. ColicTBa
OpraHMYeCKUX CoeJUHEHNI

Copep)<aHue yuebHoro matepumana

12

NekunaN212. OU3nKo-XMMmMYecKkme CBOMCTBA OPraHMYECKUX COEAMHEHWUI OTAE/bHbIX
kKnaccoB (ocobeHHOCTM KnaccuduKauuMM WM HOMEHKNATypbl  BHYTPU  Kjacca;
roMonorm4yeckmn psg wm obébwasa ¢dopmyna; msomepus; PuUNYecKMe CBOICTBA;
XMMUYECKUE CBOMCTBA; CNOCO6bI MONYYEHUS):

-npeaesibHble yrneBogopoabl. lopeHne MeTaHa Kak OAMH U3 OCHOBHbIX MCTOYHMKOB
Tena B MPOMbILLIEHHOCTM U 6bITy. CBOMCTBA NPUPOAHbIX YIIEBOA0POA0B, HAXOXAEHNE
B MPUPOJE M MPUMEHEHME a/IKAHOB;

-HenpeaenbHble M apoMaTudeckue yraeBoaopodbl. [Moanmepusaums 3TUNIEHA Kak
OCHOBHOE HarpaB/ieHMe ero WUcnosb3oBaHuA. FopeHne aueTuNeHa Kak WMCTOYHMKA
BbICOKOTEMMEPATYPHOrO NJaaMeHu A5 CBapKU U pe3KU METANOB.

HOeMoHcTpaumun. OTHOWEHNE MeTaHa, 3TUJIEHa, aueTuaeHa U 6eH30na K pacTBopam
nepMaHraHarta Kasams n bpomMHomn Boge

NekuunaN213.Kucnopogocogepxawme coeauHeHus (cnmptel M npoctble  3UpHl,
deHonbl, anbAernibl U KETOHbl, KapbOHOBble KUCAOTbl M WX MPOMU3BOJHbIE).
MpaKTyeckoe MpUMEHEHNE STUNEHIJIMKOASA, T[/MuepuHa, ¢eHona. [MpuMeHeHue
dopManbaernaa, auetanbAervaa, YKCYCHOM KUC/IOTbl. Mblna, Kak COAM  BbICILINX
KapOOHOBLIX KUCNOT. MotoLlye CBOMCTBA Mbla.

JdeMoHcTpaumun. KayectBeHHble peakumMmu Ha MHOroaTOMHble cnupTbl. KayecTBeHHble
peakumn Ha ¢deHon. OKucneHne anbaerngoB M FAOKO3bl B KMCAOTY C MOMOLLbH
rmagpokcuaa mean(ll)

JlabopaTtopHble onbiTbl. CBONCTBA YKCYCHOM KMWCAOTbl, O6OLIME CO CBOMCTBaMMU
MWHepPasibHbIX KNCNOT. [loKa3aTeNIbCTBO HEMpPeAe/IbHOrO XapaKTepa »KMAKOro Xupa.

NekumaN214. Asotcogeprkauime coeguHeHust (aMWHbI, aMUHOKUCIOTbI, 6enKu).
BbICOKOMONEKYNAPHbIE COEAMHEHUSA (CMHTETUYECKME W 6GMOJIOTMYECKM-aKTUBHbIE).
MoHoMep. lMonnmep, CTPYKTyYpHOe 3BeHO. lonnmepusaums sTUAEeHa Kak OCHOBHoe
HanpaBneHWe ero WcCnosb3oBaHusA. [eHeTudeckas CBSA3b Mexay Kjaaccamu
OpraHMYeCKUX COeAMHEHNI.

J1IPO2

P04

JIPO5

MP02
MPO3
MPO5
MPO7
MP12
MP13
MP15
MP601
MP606
MnP608
MnP609
nr610
Mnpr611
MnpP612

[eMoHcTpauuu. LiBeTHble peakumm 6e1KoB

Jla6opatopHble oONbITbl. VI3roTOBAEHWE LIAPOCTEPIKHEBLIX M O6BEMHbIX Moaenemn
N30MEpPHbIX aMUHOB. PacTBopeHune 6e/KOB B BoAe U UX Koaryaaums. O6Hapy>KeHue




0esika B KYpMHOM SIMLE N MOJIOKE.

MpakTnyeckoe 3aHATMEN210.CBOICTBA OpraHUYECKNX COeANHEHUIN OTAENbHbIX KNacCcoB
(TpBMaNbHaA M MexayHapoAHas HOMEHKIATypa, XMMUYECKUE CBOWMCTBA, CMOCOObI
noayyeHns): npeaenbHble (anKaHbl U LMKAOANKaHbI), HenpeaeibHble(aNKeHbl, anKuHbI
M afkagueHbl) U apoMaTUYeCcKUe YrieBOL4OpPOAbl, CMPTbl U GEeHObI, KapbOHOBbIE
KMCMOTBI UM 3bMpbl, anbAernapl U  KETOHbl, aMWHbl W  aMUHOKWUC/OTHI,
BbICOKOMOJIEKYISAPHbIE coeAuHEeHuns. 3afaHuMs  Ha COCTaBJIEHME YpaBHEHWM
XMMUYECKMX peaKLMI C y4aCTUEM OPraHMYECKMX BELLLECTB Ha OCHOBAHUM MX COCTaBa M
CTpOEHUS.

Mpaktnueckoe 3aHATME N211.CocTaBsieHME CXeM peakuuin (B TOM uyucne no
NPe/IOXKEHHbIM LIEMOYKaM NpeBpaLLeHUI), XapaKTEPU3YHOLLNMX XMMUYECKME CBOMCTBA
OpraHMYeCcKUX COeAMHEHUIN OTAENbHbIX KNacCOB, CMNOCOObLI MX MOAYYEHUS U Ha3BaHUE
OpraHNYeCcKUX CoOeMHEHMN NO TPUBUAJIBHON UAU MEXAYHAPOAHOM CUCTEMATUUYECKOMN
HOMeHKnaTtype. PelleHMe MPaKTUKO-OPUEHTUPOBAHHbIX TEOPETMYECKMX 3aJaHUN Ha
CBOICTBA OpraHNYECKNX COeAMHEHUIN OTAENbHbIX K/1aCCOB.

MpakTnyeckoe 3aHATMEN212 «[1peBpalleHne opraHMYECKUX BELLLECTB MPU HarpeBaHMn»
MonyyeHne >3TMneHa U M3y4yeHWEe €ero CBOKMCTB». MopaennmpoBaHME MOJIEKYA U
XMMUYECKUX NPEBPALLEHNI HA MPUMeEpPE 3TaHa, 3TUJ/IEeHa, aueTueHa 1 ap.

Tema 4.3. WVpeHTndumkauus
OpraHMYeCcKUX BELLECTB, MX
3HaYeHMEe U MNPUMEHEHME B
ObITOBOM M MPOU3BOACTBEH-
HOM AesATEeNbHOCTM YeloBEKa

CopeprkaHue yuebHoro Mmatepmana

Nekuna N215.BnoopraHnyeckne coeamnHeHus. NpumMeHeHne n 6uosiormyeckas posb
yrneBogoB. OKMCNEHNE YrNEeBOAOB- UCTOYHMK SHEPTUM XKMBbIX OpraHn3MoB. O6aactu
NpPUMeHeHNs aMMHOKNCAOT. MNpeBpalleHne 6eKOB 1M B opraHnsmMe. buonorunyeckme
PYHKUMM OenkoB. buonornyeckme ¢GYHKUMKU XUPOB. Posb OpraHMYEeCcKOM XumMumu B
pelweHnn NpobsieM nuiLLEeBon 6e3o0nacHoOCTU.

JNlekunsa N216.Ponb opraHUMYeckor XMMWKM B pPELUEHUM NPOOJEM 3SHEpreTMYecKomn
6e30nacHOCTW, B pPa3BUTUM MeAMUMHbI, CO3[AaHUW HOBbIX MaTepManoB, HOBbIX
WUCTOYHUKOB 3HEPrumn(asibTEPHATUBHbIE UCTOYHUKK 3HEPrMm).OnacHOCTb BO3AENCTBUSA
Ha >XMBble OPraHM3Mbl OPraHUYECKMX BELLECTB OT/AE/IbHbIX K/1accoB(yrneBoopobl,
CNUpTbl, GEHOJbI, XJIOPOOPraHUYECKUE MPOU3BOAHbIE, anbAernabl U Ap.) CMbICA
nokKasarte/isg npeAesibHO A0MNYCTUMOM KOHLEHTpaLmMn

Mpaktnyeckoe 3aHATMEN?213. «NaeHTUPUKAUMSA  OpPraHMYeCcKUX  CoeAUHEHUMN
OTAe/IbHbIX KaccoB» (Ha MpuMepe aNnbAernaos, Kpaxmaa, YyKCyCHOM KMUCIOTbl, 6eIKOB
M T.N.) C WCNONb30BaHMEM WX OUINKO-XMMUYECKMX CBOWCTB M  XapaKTepPHbIX

P01
JNiP02
JIPO3
MPO1
MPO3
MP04
MPO5
MPO7
MPO8
MP13
MP14
nrP601
MnpP607
MNnP609
nr611




KayeCTBEHHbIX peakuui. [leHaTypaumss 6enka nNpu HarpeBaHuW. LiBeTHble peakuumn MnrP612
6enKkoB, BO3HMKHOBEHME aHa/IMTUYECKONO CUIHaNa C TOYKU 3PEHUS XUMMUUYECKUX
npoL,eccoB npu npoTeKaHun KayeCTBEHHOM peakumu, NO3BOSIOLLLEN
MAEHTUPMLUMPOBATL NPeaJIOXKEHHbIE OpraHMYecKue BellecTBa.

KoHTpoabHasa pa6ota N2 3.  [«CTPYKTypa v CBOMCTBA OpPraHU4EeCKUX BELLLECTB» ». 2

Paspgen. 5. KuHetnueckne u repMmogmHaMmyeckme 3aKkOHOMEPHOCTU MPOTEKAHUA XMMUYECKUX peaKLui 4

Tema 5.1. Ckopoctb Coaep)kaHue yue6HOro Matepuana 4 NPo2

XUMUYECKUX PEAKLNN. o ” NP 03

XAMUYECKOE paBHOBECHE Nekuma N217.CKkopocTb peakumn, eé 3aBUCUMOCTb OT Pa3/IMyHbIX GpaKTOpPoB: NPMPOAbI 2 1P 08
pearnpyrolinx BeLeCcTB, KOHLUEHTpaUuM pearvpyrowmx BELLECTB, TemMnepaTtypsbl MPO1
(npaBuno BaHTt-Todda), niowaam peakuMoHHON MOBEPXHOCTU. TennoBble 3PPEKThbI MPO2
XMMMYECKUX peaKuni. IK30- U 3HAOTEPMUYECKME peakuun. O6paTUMOCTb peakLmit. MPO3
XnMMunyeckoe paBHOBECME U €ro CMelleHue Nnojh AeUCTBUEM pPasfinyHbiXx GaKTopoB MPO6
(KOHUEHTpaUUs peareHTOB MAM NPOAYKTOB peakuuu, AaBfieHWe, TeMnepartypa) Ans MPO7
CO34aHUA ONTUMAbHbIX YCIOBUIM MPOTEKAHUS XMMMYECKMX npoLeccoB. MpuHuun Jle - MP11
LLlatenbe. KatannsaTopbl U MHTIMOUTOPSI. MP12
MpakTnuyeckoe 3aHATMEN214.PelieHne MPaKTUKO-OPUEHTUPOBAHHbLIX 3aaHUM  Ha 2 MP15
aHanun3 GaKTOpPOB, BAMAKOLWMX HA U3SMEHEHNE CKOPOCTU XMMUYECKON peaKkLum, B T. Y. C NP608
NO3MUMIA  3KOJIOTMYECKN LIeNecoobpa3HOro MnoBeAeHUs B ObITYy W TpyAoOBOM NP609
0eaTeNbHOCTU B LENISIX COXPaHEHUS CBOEr0 3[0pPOBbsS M OKPYXKAIoLLEN NPUPOAHON
cpefnpl.
PellieHne nNpakTUKO-OPUEHTUPOBAHHLIX 3aJaHMI Ha MpPUMEHeHue npuHumna Jle-
LLlatenbe, Angd HaxoX[eHUs HanpaB/IeHUS CMELLEHMS pPaBHOBECUS XUMUYECKOM
peakumun 1 aHanms GaKTopoB, BAUSAIOLIMX HA CMeLLEHNE XMMNYECKOTO PaBHOBECKS.

Paspen 6. PactBopbl 4

TemMa 6.1. MoHaTtue o/CopeprxaHune yyebHoro matepumana 2 P01

pacTBOpax Nekuna N218.PacTBopeHne Kak  PU3MKO - XMMUYeCKni npouecc. PactBopbl. CNoco6bl J1P02
NPUroTOBAEHUS PacTBOPOB. PacTBOpUMOCTb. MaccoBas A0S pacTBOPEHHOTO BELLECTBa. J1PO3
CMbIC/ NoOKasaTens nNpeAesbHO AOMYCTUMOM KOHLEHTPaUMM M ero MUCMoJsb30BaHue B JIPOS
OLLEHKE 3KOI0rMYeCcKoi 6e30MnacHoCTy. 2 JIPO6
MNpaBunaa 3KoNOrMYeckn LenecoobpasHoro noseaeHns B 6bITy M TPyA0BOM AeATENLHOCTU MPO3
B LLe/IIX COXPAHEHMWS CBOEro 34,0POBbSA U OKPYXKAIOLEeN NPUPOAHOI Cpeabl; ONacHOCTb MPO4
BO3/,e/CTBUSA Ha XXMBbIE OPraHM3Mbl ONpeaeNEHHbIX BELLLEeCTB. MP14




nP607

MnrP610
nrP611
Tema 6.2. WccnepoBaHmne|OCHOBHOE coaepiKaHue 2 J1PO3
CBOWCTB pacTBOPOB Mpaktnueckoe 3aHatTMe N215. «[lpurotoBneHne pacTeopos».  [lpurotosieHue J1IP0O4
pacTBOPOB 33/laHHONM (MaccoBOM,%) KOHLLEHTPaLUMK (C NPaKTUKO-OPUEHTUPOBAHHBIMMU J1P08
BOMpocamu), onpeaeneHue cpefibl BOAHbLIX pPacTBOPOB. PelleHMe MpaKTUKO- MPO02
OPUEHTUPOBAHHbIX PaCYETHbIX 3aJlaHUIM HA PacTBOPbI, UCMO/b3yeMble B ObITOBOM U 2 MPO7
NPOU3BOCTBEHHON AeATE/IbHOCTU YeNOBEKa. NnP607
NnP609
nrP610
nrP611
MpodeccnoHaNnbHO-OPUEHTUPOBAHHOE COAEpPXKaHUe (coaep’KaHMe NpUKIagHOro Moayns) 12
Pasaen 7. XumMus B 6bITY U NPOU3BOACTBEHHOM AEATENIbHOCTU Ye/I0BEKa 12
Tema 7.1. Xumuna B 6biTy umCopep)kaHue yuebHOro matepuana 12 P01
NPOV3BOACTBEHHOM NekumaNe 19. Hoselwmne AOCTUKEHNUS HAYKM U XMMUHECKOM TeXHONOrMK. Posib xummm J1P02
AesTeNbHOCTH YeloBeka B obecreyeHnn 3KONOrMYECKON, IHepreTnueckon 6esonacHocTu. MpaBuaa Noucka u 6 J1PO4
aHanM3a XMMUYECKON MHPOPMaLMM U3 Pa3NNYHBIX MCTOYHMKOB (HaydHas M ydebHo- MPO3
Hay4Has MTepaTypa, CpeACcTBa MacCoBOM MHPOPMaLMK, ceTb MHTepHeT). MPO4
Mpaktnueckoe 3aHATUAN216. MMOUCK M aHaAN3 KEMCOB O NMPUMEHEHUU XUMUYECKNX ::ggg
BELLECTB U TEXHONOTUIM C YY4ETOM Oyayllen npodeccMoHasbHON AeATeNbHOCTU Mo MPO9
TEMaM: Ba)KHeMLWIMe  CTPouTe/bHble MaTepuabl, KOHCTPYKLMOHHbIE MaTepuainsbl, 3 MP16
KpacKu, CTEeK/N0, KepaMuKa, Martepuanbl AN INEKTPOHMKKW, HAHOMaTepuasbl, MP17
TEKCTUJIbHbIE BOJIOKHA, WCTOMHMKM 3HEPIrUKW, OpraHuMYeckMe W MUHepaibHble MP18
yaobpeHuns, NeKapCcTBEHHbIE BELLECTBA, ObITOBAs XMMMUS. MP602
NnP606
MpakTnueckoe 3aHATUA N2 17. 3awura: NpeacraBaeHne pesysibTaToB peLIEHMNS KENCOB 3 MP609
B dopMe MMHU-A0K/aga C Npe3eHTaumen. MnrP611

nr612
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4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O IPEIMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnieyeHne

i peanu3anuy MporpaMMbl y4eOHOTO MpeaMeTra MpeayCMOTPEHO HalWdHe CIeAYIOLIUX
CIELUATbHBIX TOMEIICHUN:

KaOuner xumum:

CTOJIbI YUCHUYECKUE IS KAOMHETa XUMHH C CAHTEXHUKOH 14 miT.,

CTYyJIbs 28 MIT.,

CTOJI IEMOHCTPALIMOHHBIN C IPUCTABKOM 1 mmiT.,

CTYJ 7S mpernojaasarens 1 mr.,

BBITSDKHOM mikad 1 mr.,

HOYTOYK Acer E1-531 lmir.,

npoektop Proxima C3255 1 mir.,

3KkpaH | mr.,

3BYKOBBIE KOoJIOHKH Microlab 2.0 solo4c 1 mT.,

MeTaJUTMYeCKUi mKad sl XpaHEHUsI XUMUYECKON TTOCY/IbI M PEaKTHBOB 2 T,
MeTaJUInYecKuid ceid 2 mr,

JI0CKa MapKepHasi MesioBasi KOMOMHUpOBaHHas 1 mT.,

HA0Op XUMUYECKHX PEAKTHBOB I10 TPYIIIIaM XpaHEHUSs, TUJAKTUIECKUE TTOCOOUSI.
[1O: 1. Windows 8.1

2. MS Office 2010 pro 3. FBreader (cBob6oauoe); 4. WinDJwiev (cBoboanoe); 5. Google Chrome,
(cBOOOTHOE)

OOopynoBanmne JjabopaTopum M pado4ux MecT JadoOpaTOpMU: MEH3YpKH, IMUIETKU
KareJabHUIIbl, TEPMOMETPBI, MUKPOCKOI, JIYIIbl, IPEIMETHbIC 1 MOKPOBHbIE CTEKIIA, IUTAHILIETHI IS
KareJbHBIX peakiuii, GUIbTpOBAIbHAS Oymara, MPOMBIBAIIKU, CTEKISTHHBIC TPOOUPKH, PE3NHOBBIC
npoOku, (poHapUKH, HAOOP PEAKTHBOB, CTCKJISHHBIC MAJOYKH, IITATHBBI JJIT TPOOHUPOK; MEPHBIC
LUWIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKHU JeHUTeNbHbIe muHaprueckue(50-100 mi), cTynku ¢
nectukoM, (hapdopoBsie yamiku, MUHIETH, QUIBTPHl OyMa)kHBIC, BaTa, MapJisi, 4acOBbIe CTEKIIA,
ANEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBBI, CIUPTOBBIC TOPEIKH, CIIUYKU, IPUOOP AJS MOTYYCHUS
ra3oB(MJIu TPOOUPKa ¢ Ta300TBOJHON TPYOKOM), AepKaTenu ISk MPOOUPOK, CKISTHKU JIJIs1 XPaHCHHS
pPEaKTHBOB, pa3AaTyHble JOTKH; xumuueckue crtakanbl(50,100 u 200 mur); mmarenu; NUHLETHI;
TUTENbHBIC MIUMIBI, CEKYHIOMEpbI(TaiiMepsl), MepHble npoOupku(Ha 10-20mM7) U MepHBIC
k0J16061(25,50,100u 200M11) BoasiHAs OaHsI(MITU TEPMOCTAT),, KOHUYECKUE KOJIOBI Jist TuTpoBanusi(S0
u 100m1), MHAMKATOPHBIC TOJIOCKH JUIs omnpeaesieHns pH u cTanmapTHas WHIWKATOpHAs IIKaa,
YHHUBEpCAJIbHBINA MHIUKATOP, nunetku Ha 1, 10,50 mu(umu no3atopsl Ha 1,5 10mi), GropeTku s
TUTPOBaHUs, MeauIuHCKUe mnpuibl Ha 100-150 My, mabopaTtopHblen/win aHanuTH4eckue Beckl, pH
METpBI, CYIIUIIBHBIN 1IKad, U Apyroe 1adopaTopHoe 000pyI0BaHHUE.

4.2 UndopmannonHoe odecriedeHue peaan3anun NporpamMmmbl

Jns  peanu3anuMu  OporpaMMbl  ydeOHOro mpeamera Oubnuoreunsiii ¢onx BBIY
YKOMIUIEKTOBAH IMEYaTHBIMU U 3JIEKTPOHHBIMU U3IaHUSMHU.
OOyuaronyecs W3 4YWCIa WHBAIWAOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS
oOecrieyeHbl NeYaTHBIMM M (WJIM) 3JEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu B (opmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3/I0POBbSL.

OcHoBHast JInTepaTypa
1. labpuensa, O. C. Xummsa. 10-ii kmacc. baszoBweiii ypoBenp : yueOnuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e u3a., crep. — Mocksa : [Ipocsemienue, 2024.
— 128 c¢. : wmn. - ISBN 978-5-09-112176-6. - Tekcr : omektponnsiii. - URL:
https://znanium.ru/catalog/product/2157258.
2. labpuensa, O. C. Xumwms. 11-ii kmacc. baszoBsiii ypoBenp : yueOnuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e u3a., crep. — Mocksa : IIpocsenienue, 2024.


https://znanium.ru/catalog/product/2157258

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

3. AundunorenoBa, . B. Xumus. ba3osbril ypoBens: 10—11 kmaccel : yueOHUK a7
cpennero oomero oopazoanusi / . B. Anpunorenosa, A. B. badkos, B. A. IlonikoB. — 2-e u3n.,
ucnp. u non. — Mocksa : UzgatenbctBo FOpaidt, 2025. — 290 ¢. — (Ob1eo0pa3oBaTeNbHBIH ITHKN).
— ISBN 978-5-534-16098-7. — Tekcr : anexTpoHHbIl // OOpa3oBatenbHas miatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/568473

4. Kimroes, M. B. Oprannueckass XuUMHUs : Yy4eOHOE TMMOCOOHWE IS CpEeTHEro
npocdeccuonansHoro oobpazosanusi / M. B. KimroeB, M. I'. AGnymmaeB. — Mocksa : M3naTenbcTBo
Opaiir, 2025. — 202 c. — (Ilpodeccnonansuoe odpazoBanue). — ISBN 978-5-534-21080-4. —
Tekct : onextpoHHblii // OOpazoBarenbHas minatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/559303

JlonoTHUTeIbLHAS JTUTEpPaTypa

1. Heopranuueckas Xxumusg : Yy4eOHUK uid (apMalleBTHUECKUX YHUBEPCUTETOB H
¢dakynbreroB / O. B. Hectepona, B. A. Ilonkos, A. B. babkos [u ap.] ; mox pen. B. A. ITonikoBa u T.
M. JlutBuHOBOM. - 2-¢ u31. - Mocksa : Jlaboparopus 3nanuii, 2024. - 369 c. - ISBN 978-5-93208-
780-0. - Tekct : anexktpoHHbId. - URL: https://znanium.ru/catalog/product/2191856

DJIeKTPOHHbBIE pecypchl
1. www. pvg. mk. ru (omumnuazna «Ilokopu BopoOGbeBbI TOpBI»).
2. www. hemi. wallst. ru (O6pa3zoBaTesbHbII CAUT AJIs HIKOJBHUKOB « XUMHUSD).
www.alhimikov.net (O6pa3oBaTenbHbII CalT I HIKOJIBLHUKOB).
www. chem. msu. su (3aexkTpoHHas OMOTUOTEKA IO XUMHUH).
www.enauki.ru (MHTepHeT-u3/1aHue Ui yuuTeneil « EcTecTBeHHbIe HAyKn»).
www. lseptember. ru (MeToguueckas razera «llepBoe ceHTIOps»).
www. hvsh. ru (kypHai «XuMUS B LLIKOJIE).
www.hij.ru (GkypHaI « XUMUS U KUZHBY).
www.chemistry-chemists.com (351eKTpOHHBIH KypHaJI « XUMUKU U XUMHUS» )
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https://urait.ru/bcode/568473

5 KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHMA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

KOHTpOJ'IB 1 OLCHKA C(i)OpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MECTAIIPCAMCTHBIX U IIPEAMETHBIX
PE3YJIBTATOB OCYIICCTBIAIOTCA B COOTBCTCTBUH CO CICAYIOIIMMHU ITOKa3aTCIIAMU !

Pe3yabTarhl OcHOBHBIE OKA3aTeJIM OLEHKH pe3yJibTaTa
o0yueHust (no xascoomy pezyibmamy, Ha KAKOM 3aHAMUU NPOBEPLEMC S U YeM
nposepsiemcsi)
Tema O1neHoYHOE CPEACTBO
JIMYHOCTHBIE
JIPO1 Paznenl. Tema 1.2 VYerHbI# onpoc, cobeceoBaHNE
Pa3znen 3. Tema 3.1 TectupoBanue
Pazgen 4. Tema 4.1,4.3 Pemenne ketica
Pa3znen 6. Tema 6.1 Hanwucanue pedepata
Paznen 7. Tema 7.1 BrInotHeHNE MPaKTHIECKON paboThI

Pemenue 3anau
Pemrenne KOHTPOILHON PaOOTHI

JIP02 Pazgenl. Tema 1.1 YcTHBIN ompoc, cobeceoBaHme
Pazgen 2. Tema 2.1 TectupoBanue
Pa3zpen3. Tema 3.1, 3.2 Pemienne ketica
Paznen 4. Tema 4.2, 4.3 Harmmucanne pedepara
Paznen 5. Tema 5.1 BrimonHeHnue npakTHuecKoi paboTh
Paznen 6. Tema 6.1 Penrenue 3amau
Paznen7. Tema 7.1 Penienne KOHTPOJIBHOM PabOTHI
JIPO3 Pazgen 2. Tema 2.1, 2.2 VYerHbll onpoc, cobeceoBaHrE
Pazgen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1,4.3 Pemienne ketica
Paznen 6. Tema 6.1, 6.2 Harmucanme pedepara

BrImonHeHne npakTHueckoi paboTh
Penrenue 3amau
PerieHne KOHTPOJIBHOM PabOThI

JIP04 Pazgen 1. Tema 1.1, 1.2 VYcTHBIH onpoc, codeceioBaHNE
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Pa3gen 3. Tema 3.2 Pentenue xeiica
Paznen 4. Tema 4.2 Hamucanue pedepara
Paznen 6. Tema 6.2 BrImotHeHHE MPaKTHYECKON paboThI
Paznen 7. Tema 7.1 Pemenue 3anau
Pemrenne KOHTPOILHON PAOOTHI
JIPOS Paznen 4. Tema 4.2 YcTHbIl onpoc, cobeceoBaHNe
Pa3nen 6. Tema 6.1 TectupoBanue

BerlnosnHeHue npakTHyecKoil padoThl
Pentenue 3amau

JIP0O6 Pasnen 6. Tema 6.1 VYcTHBIH onpoc, codeceoBaHNE
TecTtupoBanue

BrimonHeHue npakTHYecKon paboThI
Pemenne 3amau

Pemienre KOHTPOJIBLHOM pabOThI

JIPO7 Paznen 3. Tema 3.3 VYerHbI# onpoc, cobeceoBaHre
Pasnen 4. Tema 4.1 TectupoBanue
BrinonHenue npakTudeckon paboThl




Pemenue 3amau

JIPO8 Paznen 2. Tema 2.2 VYerHbIl onpoc, cobeceoBaHrE
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 6. Tema6.2 Pemienue keiica
Harmucanme pedepara
BrimonHeHne npakTHuecKoi paboTh
Penrenue 3anau
PerieHre KOHTPOJIBHOM PabOThI
MeTtanpeameTHble
MPO1 Paszgen 3. Tema 3.1, 3.3 VYcerHbI# onpoc, cobeceoBaHNE
Paszgen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 BrlnonHenue npakTuyeckoil padoTsl
Pemenue 3amau
Pemenne KOHTPOIBHOM PabOTHI
MPO02 Paznen 2. Tema 2.2 YcTHBIN onpoc, cobeceoBaHne
Paznen 4. Tema4.2 TectupoBanue
Pa3zgen 5. Tema 5.1 Pemenue ketica
Paznen 6. Tema 6.2 Hammucanue pedepara
BrinonHnenue npakTuyecKoil paboTsl
Pemenue 3agag
Penienne KOHTPOJIBHOM pabOThI
MPO03 Pazgen 1. Tema 1.1 VYcerHbI# onpoc, cobeceoBaHNE
Pa3znen 3. Tema 3.2, 3.3 TectupoBanue
Pasnen 4. Tema 4.1,4.2,4.3 Pemrenne ketica
Paznen 5. Tema 5.1 BrimnosnHeHue npakTuueckoi paboThl
Pazgen 6. Tema 6.1 Pemenne 3amau
Paznen 7. Tema 7.1 PemreHne KOHTPOJIBHON PabOTHI
MPO04 Paznen 1. Tema 1.2 VYcrHbI# onpoc, cobeceoBaHNE
Paznen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemenue keiica
Pa3znen 4. Tema 4.3 Hanwucanue pedepata
Pazgen 6. Tema 6.1 BrinonHenue npakTuyeckoil paboTsl
Paznen 7. Tema 7.1 Pemenue 3anau
Pemenne KOHTPOJIBHON PabOTHI
MPO5 Paznen 2. Tema 2.1 YcTHbIN ompoc, cobeceoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 7. Tema 7.1 Hanwucanue pedepata
Brinonnenue npakTuyeckoil paboTsl
Pemenue 3anau
Pemenne KOHTPOJIBHOU PabOTHI
MPO06 Pazgen 1. Temal.2 YcTHBIN ompoc, cobeceoBaHme
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keica
Paznen 5. Tema 5.1 Harnucanme pedepara
BrinonHeHnue npakTHuecKoi paboThl
Penrenue 3anau
PelieHre KOHTPOJIBHOM PabOThI
MPO7 Paznen 3. Tema 3.2 VYcerHbIH onpoc, cobeceoBaHNE
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pazgen 5. Tema 5.1 Penrenue xeiica
Paszpnen 6. Tema 6.2 Hanucanwne pedepara




BrimonHeHue npakTHuecKoi paboTh
Penrenue 3anau
PerieHre KOHTPOJIBHOM PabOThI

MPO8 Pa3znen 4. Tema 4.3 VYcTHBIH onpoc, cobeceoBaHuE
Paznen 7. Tema 7.1 TectupoBanue
Harmucanme pedepara
BrimonHeHne npakTHuecKoi paboTh
Penrenue 3anau
PerieHre KOHTPOJIBHOM PabOThI
MP09 Pa3zgen 2. Tema 2.2 VYcTHBIH onpoc, codeceioBaHNE
Pa3znen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Harmmucanme pedepara
BrimonHeHne npakTHIecKoi paboTh
Penrenue 3amau
PelieHre KOHTPOJIBHOM PabOThI
MP10 Paszgen 2. Tema 2.2 YcTHBIH onpoc, cobeceioBaHNE
TectupoBanue
BrimonHeHne npakTuyeckoii paboTsl
Pemenue 3agau
MPI11 Pasnen 1. Tema 1.2 YcTHbIl onpoc, cobeceoBaHne
Paznen 2. Tema 2.2 TectupoBanue
Pasznen 4. Tema 4.1 Permienue keiica
Pazgen 5. Tema 5.1 Hammucanue pedepara
BrinonHnenue npakTuyeckoil paboTsl
Pemenue 3agau
MP12 Paznen 2. Tema 2.1 YcTHbIl onipoc, cobeceoBaHne
Pa3znen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keica
Pazgen 5. Tema 5.1 Hamucanue pedepara
Paznen 7. Tema 7.1 BrimonHeHue npakTHueckoi paboThl
Pemenue 3agau
MP13 Paznen 3. Tema3.1 YcTHbIl onpoc, cobeceoBaHne
Paznen 4. Tema 4.1,4.2,4.3 BrinonHenue npakTuyeckoil paboTsl
Pemenue 3anau
MP14 Pazgen 4. Tema 4.1,4.3 VYcrHbI# onpoc, codeceoBaHNE
Pa3znen 6. Tema 6.1 TectupoBanue
Pemenue keiica
Hamucanue pedepara
Brinonnenue npakTuyeckoil paboTsl
Pemenue 3anau
MP15 Pa3znen 4. Tema 4.2 VYcrHbI# onpoc, cobeceoBaHNe
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keiica
BrinonHeHnue npakTHuecKoi paboThl
Pentenue 3amau
MP16 Paznen 7. Tema 7.1 VYerHbli onpoc, cobeceoBaHrE
TectupoBanue
Hamucanue pedepara
BrInotHeHNE MPaKTHYECKON paboThI
MP17 Pazgen 7. Tema 7.1 YcTHBIH onpoc, cobeceoBaHuE

TecTtupoBanue




Hamucanue pedepara
BrimonHenue npakTudeckoi paboTh
Pemenue 3agau

MP18 Pazgen 7. Tema 7.1 VYcTHBIH onpoc, cobeceoBaHuE
TectupoBanue
BrimonHenue npakTudeckon paboThl
Pemienue 3anau
[IpeameTHBIE
T1P601 Pasnen 3. Tema 3.1 YcTHBIN onpoc, codeceioBaHNE
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pemienne ketica
Hammucanue pedepara
BrimoHeHue npakTudeckoi paboThI
Penienue 3anau
I1P602 Pazgen 1. Tema 1.1 YcTHBIN onpoc, cobeceoBaHne
Pa3znen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.1 Pemienue keiica
Pazgen 7. Tema 7.1 Hammucanue pedepara
BrinonHnenue npakTuyecKoil paboTsl
Pemenue 3agag
Penienne KOHTPOJIBHOM pabOThI
I1P603 Pazgen 1. Tema 1.2 VYcerHbI# onpoc, cobeceoBaHNE
Pa3nen 3. Tema 3.1, 3.2 TectupoBanue
Paznmen 4. Tema 4.1 Pemenue keiica
Hamnucanue pedepara
BrinonHenue npakTuyeckoil padoTsl
Pemenue 3amau
[1P604 Pazgen 3. Tema 3.1, 3.2 VYcrHbI# onpoc, cobeceoBaHNE
Pasnen 4. Tema 4.1 TectupoBanue
BrinonHenue npakTuyeckoil paboTsl
Pemenue 3amau
[1P605 Pasnen 2. Tema 2.1 VYcrHbIH onpoc, cobeceoBaHNE
Pa3znen 3. Tema 3.3 TectupoBanue
BoinonHnenue npakTuyeckoil paboTsl
Pemenue 3amau
[1P606 Pasnen 2. Tema 2.1 VYcrHbI# onpoc, codeceoBaHNE
Pa3znen 3. Tema 3.2 TectupoBanue
Pa3znen 4. Tema 4.2 Pemenue keiica
Paznen 7. Tema 7101 Hanwucanue pedepata
BrimonHenue npakTudeckoi paboTh
Pemenue 3amau
[1P607 Pasnen 2. Tema 2.1 VYcTHBIH onpoc, codeceioBaHNE
Paznen 4. Tema 4.3 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Penrenue xeiica
Hamucanue pedepara
Brimonenue npakTudeckoi paboTh
Penienue 3agau
[1P608 Pa3zgen 2. Tema 2.2 VYcTHBIH onpoc, cobeceoBaHNE
Pa3znen 3. Tema 3.3 TectupoBanue
Pa3znen 4. Tema 4.2 Pemenue keiica
Paszpen 5. Tema 5.1 Hanucanwne pedepara




BrimonHeHue npakTHuecKoi paboTh
Penrenue 3anau
PerieHre KOHTPOJIBHOM PabOThI

[1P609 Pasnen 1. Tema 1.1 VYcTHBIH onpoc, cobeceoBaHuE
Paznen 2. Tema 2.2 TectupoBanue
Pazgen 3. Tema 3.1, 3.2, 3.3 Pemenne ketica
Paznen 4. Tema 4.2, 4.3 Hamucanue pedepara
Paznen 5. Tema 5.1 BrIniotHeHNE TPaKTHYECKON paboThI
Paznen 6. Tema 6.2 Pemenue 3amau
Paznmen 7. Tema 7.1 Penrenne KOHTPOILHON PAOOTHI
ITP610 Paznen 2. Tema 2.1 YcTHBIN ompoc, cobeceoBaHNe
Pa3znen 4. Tema 4.2 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemenne ketica

Hanucanue pedepata
BrimonHeHne npakTHuecKoi padoThl
Penrenue 3amau

11P611 Pazgen 6. Tema 6.1, 6.2 VeIl onpoc, cobeceoBaHue
Paszgen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Harmucanme pedepara

BerlnosnHeHne npakTuyecKoil paboThl
Pentenue 3amau

11P612 Pazgen 4. Tema 4.1,4.2,4.3 VYerHbI# onpoc, cobeceoBaHre
Pazgen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Hammcanue pedepara

BrlinonHenue npakTuyeckoil padoTsl
Pemenue 3agau

Jlns OLEHKM [OCTH)KEHHUS 3aIUIaHMPOBAHHBIX pe3yJlbTaTOB OOy4YEeHHsS IO MpEeAMETY
pa3paboraH (hOHJI OLIEHOUHBIX CPEJCTB Ul MPOBEACHHUS TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTecTalllu, KOTOpbIe MpujarawTcs K padodeil mporpaMMe mpeaMera.
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1. O0uIue cBeIeHUSA

®onn oueHouyHbIXx cpenactB (manee — POC) mpenHa3HadyeH IS KOHTPOJS M OILICHKHU
o0pa3oBaTeNbHbIX JOCTI)KEHHH oOydammuxcs mo mporpamme ydeOnoro mnpeamera OOIL12
«XUMU»

@OOC BkIIOYAIOT B ceOs KOHTPOJIbHBIE MaTepuaibl JJIs MPOBEICHHS TEKYLIEro KOHTPOIS
YCIIEBAEMOCTH U TIPOMEKYTOUYHOM aTTECTAIUH TI0 MPEAMETY, KOTOpast MPOBOIUTCS B (hopMe IpyTHe
dhopmbl TudPepeHIMPOBAHHOTO 3a4€eTa.

2. Ilnanupyemblie pe3yjbTaThl 00yYyeHHMsI MO MpeaMeTy, o0ecneYynBalOUIue
pe3yJabTaThl 0CBOEHHS 00pa30BaATEIbHONH MPOrpaMMbl
Kog pesynbrata
oby4yeHus

HanmeHoBaHMe pesynbTaTa 06y4eHns

JINHHOCTHbIE

N1IP01 chOPMMUPOBAHHOCTb YYBCTBA FOPIOCTU U YBAXKEHMS K UCTOPUN U JOCTUXKEHUSAM
OTEYECTBEHHOM XUMWYECKON HayKWU; XUMWUYECKM [paMOTHOE TMoBeJeHue B
NpodeccuoHaNbHON AeATeNIbHOCTU U B 6bITY Npu 06palleHUM C XMMUYECKMMU
BELL,ECTBAMU, MaTepMasaMu 1 NpoL,eccaMmm

P02 FrOTOBHOCTb K MNPOAOJ/IKEHMIO 0Opa3oBaHMS U NOBbIWWEHMS KBa/MUKaLUM B
n3bpaHHOM NpodeccMoHabHON AeATEe/IbHOCTU U OO bEKTUBHOE OCO3HAHUE POJIN
XMMUWYECKMX KOMMNETEHLNI B 3TOM

J1PO3 CNOCOGHOCTb UCMO/b30BaTh AOCTUMKEHUS COBPEMEHHON XMMUYECKOM HayKu U
XMMUYECKMX TEXHOMOTUIA AN MOBbILEHUS COOCTBEHHONO WHTENNEKTYaNbHOrO
pa3BMTUA B BbIOPaAHHOM NPOdECcCUOHAIbHOM AesATENBbHOCTH

P04 FrOTOBHOCTb M CMNOCOBHOCTb K 06pa30BaHNIO U CaMOOBPa30BaHMIO Ha NPOTSXKEHUMU
BCEMN YKMN3HU
P05 chOPMUPOBAHHOCTb 3KOIOTMHYECKOM KYNbTYPbl, TOHUMaHWE BAUSHUS COUMaNbHO-

3KOHOMMYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHOM U COLMANIbHON CPefbl,
0OCO3HaHMe rN106a/IbHOro XapakTepa 3K00rMYeCcKUX Npobaem

P06 HenpuaTne AencTBMn, NPUHOCALLMX BPea OKpYXKatoLLen cpee

NnPO7 COBEpPLUEHCTBOBAHME $S3bIKOBOM W 4YUTATENIbCKOM KYyAbTypbl KaK Cpeactsa
B3aMMOAENCTBUS MeXAyY JII0AbMU U NO3HaHMS MUpa

J1IP08 OCO3HaHME LEHHOCTM Hay4yHOW [eATe/IbHOCTM, TOTOBHOCTb OCYLIECTBASTh
NPOEKTHYI U UCCNEN0BATENBCKYIO AEATENBHOCTb MHAMBUAYANLHO U B rpynne

MeTanpegMeTHbie

MPO1 YMEHME CaMOCTOATE/IbHO GOPMY/INPOBaTb M aKTyaansMpoBaTb Mpobaemy,
paccMaTpuBaTb €€ BCECTOPOHHE, OonpefenaTb LeNu AesaTe/lbHOCTM, 3a[aBaTb
napamMeTpbl U KPUTEPUMN UX AOCTUNKEHUS, BHOCUTb KOPPEKTUBLI B AESTE/ILHOCT,
OLEHMBaTb COOTBETCTBME PE3Y/ILTATOB LIENIAM, OLEHUBATb PUCKU MOC/IEACTBUMA
nesaTeNbHOCTU

MPO02 BNafleTb HaBblKaMM y4e6HO-UCCNeA0BaTEIbCKOM U MPOEKTHOW AeATeNbHOCTH,
HaBblKaMK pa3pelleHuns Npobiem

MPO3 CNOCOBHOCTb M TFOTOBHOCTb K CaMOCTOSTE/IbHOMY MOWCKY METO/0B pPELUEHUS
NPaKTUYeCKNX 3a4a4, NPUMEHEHUIO PA3/IMYHbIX METOA0B MNO3HAHUS

MP04 BNafleTb BUAAMU JesATE/IbHOCTU MO  MOJIYYEHUIO HOBOFO 3HaHMA, €ro
NHTEepnpeTaumm, npeobpasoBaHUIO U MPUMEHEHUIO B Pa3/IMYHbIX YYEBHbIX
CUTYyaUMsX, B TOM YUCIe MPU CO3AaHUM YYEBHbBIX U COLMAJIbHBIX MPOEKTOB

MPO0O5 YMEHME MNEePEeHOCUTb 3HAHUA B MO3HABATENbHYIO U MpPaKTUYecKyl obnactu




XKU3HENEATEJ/IbHOCTU; MHTETPUPOBATb 3HAHUA U3 PA3HbIX MPEAMETHbIX obnacten

MP06

BNAJETb Hay4YHbIM TUMOM MbILWIEHUS, BAAAETb HAyYHOM TEPMUHONOTUEN,
KNHOYEBLIMU MOHATUAMU U MEeTOAaMM

MPO7

BblABUIraTb HOBbIE UAEN, Npeaiaratb OPUrMHaJibHbl€ NOAXOA4bl U PpELLEHUA

MP08

BNage€Tb HaBblKaMK MOJy4YE€HUA MHd)OpMaLI,MM M3 UCTOYHUKOB pPa3HbIX TUMOB,
CaMOCTOATE/IbHO OCYLWLECTBNATb NMOUCK, aHa/n3, cnucreMatmn3auumio n
MHTEPNpPETAUUNIO MHd)OpMaLI,MM Pa3INYHbIX BUOOB U (bOpM npeacraBaeHuA

MPO09

BNajeTb  pa3/iMyHbiMM  cnocobamMu  0b6LLEeHUS 7 B3aMMOJENCTBUA,
apryMeHTMPOBAHHO BECTU AMANIOr, YMETb CMAryaTb KOHQJIMKTHbIE CUTyauuu,
pPa3BEPHYTO M JIOTMYHO M3MaraTb CBOK TOYKY 3PEHUS C MCMOJIb30OBAHUEM
3bIKOBbIX CPEACTB

MP10

MOHMMATb U MCMONb30BaTb MPEMMYLLECTBA KOMaHAHOM W MHAMBUAYa/bHOMN
paboTbl

MP11

BbIOMpPaATb TEMATUKY M METOAbl COBMECTHbIX JAEWUCTBUM C YYETOM 0OWMX
MHTEPECOB U BO3MOXHOCTEM Ka)KAOro 4YjeHa KOMEKTMBA, MPUHUMATbL LEenm
COBMECTHOM AeaTEeNbHOCTU, OPraHM30BbIBaTb U KOOPAMHUPOBATL AENCTBUA MO eé
NOCTMXKEHUIO: COCTABAATb NAaH AENCTBUIN, pacnpenensaTb POJn C YY4ETOM MHEHUN
Y4aCTHUKOB, 06CY)KaaTb pe3ynbTaTbl COBMECTHOM paboThl

MP12

OLEHMBATb KayeCTBO CBOEro BK/1aJa U KaXKAoro y4aCTHMKa KOMaHApbl B 06N
pe3ynbTaT Mo pa3paboTaHHbIM  KPUTEPUAM, OCYLLECTBSATb  MO3UTUBHOE
CTpaTeErnmyeckoe MNoBEAEHME B Pa3/IMYHbIX CUTyaLMsX, NPOSABAATbL TBOPYECTBO U
BOOGpaXKeHUe, 6bITb UHULMATUBHBIM

MP13

CaMOCTOSITE/IbHO OCYLLECTB/IATL MO3HaBaTE/IbHYH AeATeNbHOCTb, BbISBASATbL
npobaemMbl, cTaBUTb N GOPMYIMPOBATh COGCTBEHHbIE 334241 B 0O0pa3oBaTe/iIbHOM
[EeATENIbHOCTM WM XKU3HEHHbIX CUTyaumsx, CaMOCTOATENbHO COCTaB/AATb MNJaH
peweHnss npobnembl C YYETOM UMEIOWMXCA PECYPCOB, COOCTBEHHbIX
BO3MOYKHOCTEN M NPeanoyYTeEHUN

MP14

Ccnoco6cTBOBaTb GOPMUPOBAHUS N MPOABAEHUS LUMPOKON 3PYAULIUM B PasHbIX
ob6nacTsax 3HaHWI, MOCTOSIHHO MOBbILWATL CBOM 0Opa3oBaTe/IbHbIA U KYNbTYPHbIN
YPOBEHb

MP15

yMEHWe [aBaTb OLEHKY HOBbIM CUTyaUMsiM, BHOCUTb KOPPEKTUBbI B
[esTeNIbHOCTb, OLLeHMBATb COOTBETCTBUE PE3Y/ILTATOB LIENIAM

MP16

CNOCOGHOCTb MOHUMATb CBOE 3MOLMOHA/IbHOE COCTOSIHUE, BUAETb HaNpaBAeHUS
pPa3BUTUS COOCTBEHHOM 3MOLMOHaIbHOM cdepbl, ObITb YBEPEHHbLIM B cebe

MP17

CrNocobHOCTb NOHMMaATb 3MOUMNOHaJIbHOE COCTOAHUNE APYTUX, YYHUTbIBATb €ro rnpu
ocywecTtBJIEHMN KOMMYHUKaLnn, Crnoco6HOCTb K COYYBCTBUIO N coNepeXnBaHMIO

MP18

CNOCOBHOCTb MPUHUMATL cebsl, MOHMMas CBOW HeAOCTaTKM W [OCTOMHCTBA,
NPUHUMaTb MOTMBbI M apryMeHTbl APYrUX JIOAENA NPU aHanM3e pesynbTaToB
nesaTeNbHOCTU, NPU3HaBaTb CBOE MpaBO M MPaBO APYruX JIOAENA Ha OLIMOKM,
pa3BMBaTb CMNOCOBHOCTb MOHUMAaTb MUP C MO3ULIMK APYrOro YenoBeKa

npeaMeTHble

nrP601

CPOPMUPOBAHHOCTb  MPEACTABNEHUN: O  XUMMUYECKOM  COCTaBAAOLLEN
€CTeCTBEHHOHAY4YHOM KapTWHbl MUpa, POJIM XMMUM B MNO3HAHUM SBAEHUN
npupoabl, B GOPMUPOBAHUN  MBLIWIEHUS U KYJAbTypbl JIMHHOCTH, €€
GYHKUMOHANBHOM TPaMOTHOCTU, HEOOXOAUMMOWM AN peLleHUs MNPaKTUYECKUX
33434 W IKOJIOTMYECKM OOBOCHOBAHHOIO OTHOLWUEHWSI K CBOEMY 3[40POBbIO U

npupoaHom cpeae




nP602

BlajeHne cuctemMonm XUMUYECKUX 3HaHUN, KoTopas BKJ/IHOYaET:
OCHOBOMONAraloWue MNOHATUA(XMMUYECKMIA  3IEMEHT, aTOM, 3/IeKTPOHHasA
0b60/104Ka aToMa, S-, p-, -d-3/IEKTPOHHbIE OpbUTaIN aTOMOB, MOH, MOJIEKY/A,
BaJIEHTHOCTb, 3N1EKTPOOTPMULLATE/IbHOCTb, CTEMEHb OKUCTIEHUS, XMMUYECKas CBA3b,
MOJIb, MOJISIpHast Macca, MOJAPHbIM  OObEM,  YrnepoaHbli  CKenerT,
dYHKUMOHaNbHas rpynna, paauKkasi, U3oMepusi, roMOJI0TMYECKUI psfl, FOMOJIOIN,
YrNeBoAOPOAbl, KUCAOPOA- U a30TcoAepXKallpe coeauHEHUs, BUonornyeckm
aKTMBHble  BellecTBa(yrneBofpl, >KuUpbl, 6GENKK), MOHOMEp, MNOAUMED,
CTPYKTYpPHOE 3BEHO, BbICOKOMOEKYNSAPHbIE COEAMHEHUS, KpUCTan/mveckas
PELETKA, TUMbl XMMNYECKUX peaKL it (OKUCUTENbHO -BOCCTAHOBUTE/IbHbIE, IK30-
N 3HAOTEPMUYECKME , PeaKLUM MOHHOTo O6MEHa), PacTBOp, 3JEKTPOAUTHI,
HE3IEKTPOINTBI, 3/1IEKTOPOANTMYECKAS anccounauyms, OKUCAUTEND,
BOCCTAHOBUTE/Ib, CKOPOCTb XMMUYECKOW PeaKLMM XUMUYECKOE PaBHOBECUE),
TEOPUU U 3aKOHbI(TEOPUSA XMMNYECKOTO CTPOEHWUS OpraHUYecKux Bewects A, M,
bytnepoBa, Teopus 34EKTPOJIUTUHECKON AMccouMaLmmn, Nepuogmyeckmuin 3aKoH
[./1. MeHaeneeB, 3aKOH COXpaHEHMSA MacChl), 3aKOHOMEPHOCTU, CUMBOIMYECKUIA
A3bIK XUMUK, GAKTONOTMYECKME CBEAEHUS O CBOMCTBAX, COCTaBE, MOJIyYEHUS U
6e30MacHOM UCMONb30BaHUM BaXXHEMLUMX HEOPraHUYECKMX U OpraHUYecKmux
BELLECTB B ObITY M NPAKTUYECKON AeATE/IbHOCTM YE/TI0BEKA

npP603

YMEHWNE BbIABJIATb XapaKTEPHbIE NMPU3HaKN N B3aUMOCBA3b U3YHYEHHbIX NOHATUNA,
NMPUMEHATb COOTBETCTBYWOLWME NOHATUA NPU OMUCAaHUN CTPOEHUA U CBOWCTB
HEOpPraHM4YeCKnx wmn OpraHn4YeCcKnx BeWeCTB U UX HpeBan.l,eHMﬁ; BbIABNATb
B3aMMOCBSA3b XMMMUYECKUX 3HAHWUM C MOHATUSAMMU U npeacraBaeHMAMU Opyrunx
€CTECTBEHHOHAY4YHbIX NpeaMETOB

nP604

yMeHue MCNonb3oBaTb HaMMeHOBaHUS XMMUYECKUX coeguHeEHNN
MeXyHapOo4HOro Co3a TEOPETUYECKOM N NMPUKNAAHON XUMUN U TPUBUANbHbIE
Ha3BaHMsA Ba)XHEMLIMX BellecTB(3TUNEH, aueTWfieH, T[AMuepuH, ¢eHon,
dopmManbaerma, yKCycHas KuioTa, IMUMH, yrapHbIi a3, YIEKUC/bIN ra3, aMMUaK,
raléHHas U3BeCTb, HeralléHHas U3BeCTb, MUTbEBAs COMA U APYTUX), COCTaBASATb
GOpPMyIbl HEOTAHUYECKMX U OpPraHMYECKUX BELLECTB, YPABHEHUS XMMUYECKUX
peakuni, OOBACHATb MX CMbIC/; MOATBEPXKAATb XapPaKTEPHble  XMMMUYECKUE
CBOWCTBA BELLECTB COOTBETCTBYHOLWMMM IKCNEPUMEHTAMM U 3aMUCAMU YPaBHEHNI
peakuumn

NnP605

YMEHME YCTaHaBAMBaTb MPUHAONEIKHOCTb M3YYEHHbIX HEOPraHUYecKUx WU
OpraHMYecKUX BeLLEeCTB K onpefenéHHbIM KjaaccaM W rpynrnam coeauHeHun
XapaKTepM3oBaTb MX COCTaB W Ba)KHEMLLUME CBOWMCTBA; OMNpeaensTb BUAbI
XMMUYECKMX cBA3el (KoBaseHTHas, MOHHasA, MeTa/iIyeckas, BOAOpOjHas)),
TUMNbI KPUCTAJIIMYECKUX PELLETOK BELLECTB; KaaccupUUMpoBaTb XUMUYECKUE
peakuum

nP606

BNafleHMe OCHOBHbIMW METOAAMM Hay4yHOro MO3HAHWUS BELWLECTB U XMMUYECKUX
aBNeHnI (HabaaeHMe, U3MepPeHUe, SKCNEPUMEHT, MOEIMPOBaHME)

nP607

YMEHME MNPOBOAUTbL PacHETbl MO XMMUYECKUM GOPMYIaM M YpaBHEHUAM
XMMWYECKMX  Peakumii  C  UCMOAb30BaHMEM  OU3IMYECKUX  BEAUYUH,
XapaKTepusyHLMX BELLECTBA C KOJMYECTBEHHOM CTOPOHbI: MacChl, 06bEMa
(HopMasibHble YCI0BUA) ra30B, KOJIMYECTBA BELLECTBA; MCMO/Ib30BaTh CUCTEMHbIE
XMMUYECKME 3HAHMA AN MNPUHATUS PELeHUn B KOHKPETHbIX >KM3HEHHbIX
CUTYaLMAX, CBA3aHHbIX C BELLECTBAMM U UX MPUMEHEHNEM

nP608

YMEHWE MNaHMPOBAaTb U BbIMOJHATE XMMUYECKMIA IKCNEPUMEHT (MpeBpaLleHus




OpraHMYeCKUX BELLECTB MPW HarpeBaHUU, MOJIyYEHUE ITUIEHA U U3YYEHME €ro
CBOWCTB, KaYyeCTBEHHbIE peakLUUM Ha anbAernibl, Kpaxmas, YKCYCHYH KUCNOTY;
neHatypauusi 6e1KOB NPU HarpeBaHUM, LIBETHbIE peakuun 6enKoB; NpoBOAUTb
peakuuM WMOHHOro o06MeHa, onpeaensatb cpeay BOAHbIX  PacTBOPOB,
KayecTBeHHble peaKkuMn Ha cynbodaT-, KapboHaT- U XJIOPU-aHUOHbI, HA KaTUOH
aMMOHMS; pellaTb 3KCMepUMEHTaslbHble 3ajadun no TeMaM «MeTaaibl» U «
HemeTannbi») B COOTBETCTBMM C MNpaBUAaMU TEXHUKM 6Ge30MmacHOCTU Mpu
obpallleHnn , BelecTBaMn U NabopaTopHbIM 060pyAOBaHMEM; MPEACTaBNATbh
pe3ynbTaTbl XMMWYECKOrO 3KCMeEpMMEHTa B ¢$opMe 3anucu  ypaBHEHMUI
COOTBETCTBYIOWMX peakumii U GOpMyAnMpoBaTb BbIBOAblI HAa OCHOBE 3TUX
pe3ynbTaToB

nP609

YMEHWE aHa/IM3UPOBaATb XUMMYECKYD MHOOPMaLMIO, MONYYaEMYK M3 pPasHbIX
MCTOYHMKOB (CpeacTB MaccoBoi MHdopMaLmK, ceTb VIHTEPHET 1 apyrue)

npr610

yMeHue cobtoaTth NPaBM/Ia 3KOJIOTMYECKM LiesiecoobpasHOro noBeaeHus B 6Ty
N TPYA,0BOM AeATENbHOCTU B LLENISAX COXPAHEHWUS CBOETO 3[10POBbS U OKPYXKaoLLEN
cpeApbl; Y4MTbiBaTb OMAaCHOCTb  BO3JEWCTBUSA Ha  XKMUBble  OpPraHU3MbI
onpeaenéHHbIX BELLECTB, MOHMMas CMbIC/ MOKasaTes npeaesibHoM A0NyCTUMON
KOHLEHTpaLum

npe611

YMEHWE MPUMEHATb 3HaHUS 06 OCHOBHbIX [AOCTYMHbIX MeToAax MO3HAHUA
BEWECTB U XUMUYECKUX SBJIEHUIM [N 0Oy4YaloLMXCs C  OrpaHUYEHHbIMMU
BO3MOXXHOCTSIMU 3[10POBbS

npP612

YMEHME UCMNO/b30BaTh PesibepHO TOYEYHY cucTeMy 0603HadyeHun J1. Bpains

1A 3anncn XuMU4YeCKnx d)opMyn AnAa cnenbix n Cﬂa6OBMp,FILLI,MX o6yqarom,mxcn

3. CooTBeTrcTBHE OLICHOYHBIX CPEICTB KOHTPOJIHPYEMBIM pe3yJibTaTaM 00y4eHust
3.1 CpeacrBa, npuMeHsieMble /IJIsl OEHKH YPOBHSI TEOPeTHYECKOii MOAT0TOBKH

KpaTkoe Kop, lMoka3zaTenb oBslageHuns HanMeHoBaHMe OUEHOYHOIO
HaMMeHOBaHMe pe3ynbTata | pesysibTaTaMu 06yyYeHus cpeacTBa 1 npeacTtaBieHME ero B
pasgena (Moayns) /| obyvyeHus ®0C
TEMbI NPEAMETA Tekywmnm lMpoMexxyTo4yHas
KOHTPOJIb aTTecTaums
Pazgen 1. OcHOBbI CTpOEHUA BeLLLECTBA
Tema 1.1. CtpoeHue CnocobHOCTb 0CO3HaBaTb
aTOMOB XMMUYECKMX CBOW KOHCTUTYLLUOHHbIE
3/1EMEHTOB U 1IP02 npaBa 1 0643aHHOCTH,
npupoaa YBaXKeHMEe 3aKOHa U
XMMWYECKOM CBA3M npasonopsaka B Bonpocbl TecTa 1-11
MHPOPMaLUMOHHOM chepe  Bonpockl anst |(m. 6.1)
Cnoco6HOCTb cobecegoBaHusa |Keic N22 (n.6.4)
cdbopMmpoBaThb (n. 5.1, BOMpocsbl
HpaBCTBEHHOE co3HaHue, [1-5), Tema 1.1 |Bonpockl Ha
P04 3TM4Yeckoro noeegeHus ¢ |Pedepar 1 cobecenoBaHue 20,
NCMOJIb30BaHUEM (n.5.2) 21, 22, 25(n. 6.3)
MHPOPMaLMOHHO-
KOMMYHUKaLUMOHHbIX
TEXHOIOTUI
MPO3 CnocobHOCTb CTaBUTb U
dopMyMpoBaTb




COOCTBEHHbIE 33a4M B
obpaszoBaTesibHOM
nesTeNbHOCTU U
PKM3HEHHbIX CUTYyaLMaxX ANng
pelleHns
MHPOPMaLMOHHbIX 3a4a4

MnP602

CnocobHoCTb BNageThb
CUCTEMOMN XUMUYECKNX
3HaHWIN, KOTOpas
BKJ/IIOYAET:
OCHOBOMO1AraoLmne
MOHATUA(XMMUYECKUI
3JIEMEHT, aTOM,
3JIEKTPOHHas 060/104Ka
aToma, s-, p-, -d-
3JIEKTPOHHbIE OpBUTaNn
aTOMOB, MOH, MOJIEKYNA,
BaJIEHTHOCTb,
3JIEKTPOOTPULLATESIBHOCTb,
CTEMNEeHb OKUCIEHUS,
XMMUYeCKas CBA3b

Tema 1.2.
Mepunogmueckum
3aKOH 1 Tabamua
. N. MengeneeBa

JNiPO1

Cnoco6HoCTb
dopMmMpoBaTh YyBCTBO
ropAoCTU U YBaXKEHUS K
NCTOPUN N AOCTUKEHUAM
OTEYEeCTBEHHOM
XUMMYECKOMN HAYKW;
XMMUYECKU TPaMOTHOE
noseaeHue B
npodeccmMoHaibHOM
NeATe/IbHOCTU U B ObITY NpU
obpallileHnn ¢
XMMUYECKMMM
BelllecTBaMy,
MaTepuanamm u
npoueccamu;

P04

CnocoBHOCTb M FOTOBHOCTb
K 06pa3oBaHuIo U
caMoo6pa3oBaHUIO Ha
NPOTAXKEHUU BCEMN YKN3HU;

MP0O4

Cnoco6HOCTb BNaAETh
BMIaMU IeATEeNbHOCTU MO
MoJIy4YEHUIO HOBOFO 3HaHUSA

MPO6

CnocobHocTb Gopmu-
poBaHMe Hay4YHOro TMna
MbILLNEHNS

MP11

CnocobHOCTb BbIGUpaATh

Bonpocski n
3a4aHuns ans
cobecegoBaHUA
(n. 5.1, BOMpoOCHI
1-5), Tema 1.2

Bonpochbl Tecta 12-
27 (n. 6.2);
Keric N21 (n. 6.4)

Bonpockl Ha
cobecesioBaHue 23-
24( 6.3)




TEMaTUKY U MeTopl
COBMECTHbIX AENCTBUMN C
YYETOM OBLLUUX MHTEPECOB
W BO3MOXHOCTEN KaXK0ro
YsieHa KONNEKTUBA,
NPUHUMaTbL Liean
COBMECTHOW AeATe/IbHOCTH,
OpraHM3oBbIBaTh U
KOOPANHMPOBATb AENCTBUSA
Nno eé€ AOCTMXKEHUIO:
COCTaBAATb NJAH AENCTBUMN,
pacnpeaensatb poau c
Y4ETOM MHEHUN
Y4aCTHUKOB, 06Cy»XaaTb
pe3ynbTaTbl COBMECTHOM
paboThl

MnP603

CnocobHoCTb
chOpMUPOBAHHOCTb
YMEHWI BbIABNSATb
XapaKTePHbIE NPU3HaAKN U
B3aMMOCBS3b M3YYEHHbIX
NOHATUN,

Pazpgen 2. XuMnueckue peakumm

Tema 2.1. Tunel
XUMUYECKUX
peakuumn

JNIP02

CnocoBbHOCTb M TOTOBHOCTb
K NPOAOJIKEHMIO
obpa3oBaHusA 1
MOBbILLIEHMS
KBa/IMPMKaLnM B
n3bpaHHoOM
npo¢eccmMoHaibHOM
nesaTeNbHOCTU U
06BbEKTMBHOE OCO3HaHMe
PO XUMNYECKNX
KOMMETEHLNI B 3TOM

J1PO3

Cnoco6HoCTb
MCNONb30BaTb AOCTMXKEHUS
COBPEMEHHON XMMUYECKOM
HaYKM U XUMUYECKUX
TEXHONOTNI ANs
MOBbILLIEHMS COBCTBEHHOIO
WUHTENINEKTYaIbHOro
pa3BUTUSA B BbIGpaHHOM
npo¢eccmMoHaibHOM
neatesibHoCTH

JNIP0O4

CnocobHOCTb U TOTOBHOCTb
K 0bpa3oBaHuio 1
caMoobpa3oBaHMIO Ha
NPOTSXKEHUUN BCEMN XKU3HU

Bonpocski n
3a4aHuns ans
cobecegoBaHUA
(n. 5.1, BOMpoChI
1-6), Tema 2.2

Bonpocbl Tecta 28-
36 (n. 6.2)

Bonpoc Ha
cobeceioBaHMe
27(6.3)




MP0O4

CrnocobHoCTb BAaJeTh
BUaMU AEATEJIbHOCTU NO
NMoJIy4EHMIO HOBOIO
3HaHuUA, ero
UHTEpnpeTaLuu,
npeo6pa3oBaHUioO U
NMPUMEHEHUIO B Pa3INYHBIX
YY4EBHbIX CUTYyaLUSAX, B TOM
yuncae Npu cosgaHnu
YU4EBHbIX U COLMaNbHbIX
NPOEeKTOB

MPO5

CnocobHOCTb U YMeHUe
NnepeHoCUTb 3HaHUS B
No3HaBaTebHYIO U
NpaKTUYeCcKyto ob1actu
YKU3HEeATEIbHOCTH;
MHTErpMpoBaTb 3HaHUS U3
pa3HbIX NPeAMETHbIX
obnacten

MP12

CnocobHOCTb  oueHMBaTb
KayecTBO CBOEro BK/Jaga U
Ka)kgoro y4YacTHMKaA
KOMaHpl B obwmin
pe3synbTart no
pa3paboTaHHbIM
KpUTEPUSM, OCYLLECTBASATb
No3nTUBHOE
CTpaTermyeckoe nopeaeHue
B Pa3/IMYHbIX CUTyaLMUSX,
NposiBNSATL TBOPYECTBO MU
BOOOpaXkeHue, ObITb
MHULMATUBHbIM

MP605

CnocoBHOCTb N YMeHUe
yCTaHaBAMBATb
NPUHaANEXHOCTb
U3YYEHHbIX
HeopraHMYeCcKuxX u
OpraHUYeCcKmnx BeLLLeCTB K
onpeaenéHHbIM KiaccaMm m
rpynnam coeuHeHumn
XapaKTepu3oBaTb MX COCTaB
U Ba)KHEMLLUME CBOMUCTBA;
onpeaensTb BUAbI
XUMMYECKUX CBA3EN
(koBaneHTHas, MOHHaA,
MeTasl/Inyeckas,
BOAOPOHAsN)), TUMbI
KPUCTaJI/IMYECKMX PELLETOK
BELLECTB;




KnaccuouumpoBaTthb
XMMUYECKME peaKLmnn

MnP606

Cnoco6HOCTb U BNageHne
OCHOBHbIMW MeTolaMu
Hay4HOro NosHaHus
BELLECTB U XUMUYECKUX
aBneHun (HabageHre,
N3MepeHne, SKCNEePUMEHT,
MO/e/IMPOBaHMeE)

MnP607

CnocobHOCTb U YMEHUE
NPoOBOAUTbL PACYEThI NO
XMMUYECKMM PopMynam u
YPaBHEHUAM XUMUYECKNX
peakumi ¢
MCNONb30BaHNEM
OU3NYECKUX BEJIUUUH,
XapaKTepU3yoLmX
BellecTBa C
KOJINYECTBEHHOW CTOPOHbI:
Maccbl, 06BEMa
(HopMasbHble ycioBuS)
rasoB, KO/IMYECTBA
BELLLeCTBa; MCMOb30BaTb
CUCTEMHbIE XUMUYECKME
3HaHUA AN NPUHATUSA
peleHnin B KOHKPETHbIX
YKM3HEHHbIX CUTYaLUsX,
CBA3aHHbIX C BELLECTBAMM U
X NPUMEHEHMEM

MNnrP610

Cnoco6HOCTb N YMeHUe
cobntopaTh NpaBMna
3KOJIOTMYECKU
LuenecoobpasHoro
noeeaeHUs B ObITy U
TPYAOBOM AeATeNbHOCTH B
LeNsiX COXpaHEeHUs CBOEro
310POBbS U OKPYXKatoLen
cpenpbl;

np611

CnocobHOCTb U YMeHUue
NPUMEHATL 3HaHUA 06
OCHOBHbIX [OCTYMHbIX
MeTodax No3HaHus
BELLLECTB U XMMUYECKUX
ABAEHUIN AN oby4varolmxcs
C OrpaHUYeHHbIMU
BO3MOXHOCTAAMU 3,0POBbS

Tema 2.2.
dneKkTponu-

P03

CNocobHOCTb UCMOb-

30BaTb OOCTUXKEHUA

Bonpocskl n
334aHus 4na

Bonpockl Tecta 37-
47 (n. 6.2)




TUYecKas
auccoumaums n
MOHHbIN 0BbMeH

COBPEMEHHOM XMMUYECKOMN
HaYKU U XUMUYECKUX
TEXHOJIOTUI ANS
NOBbILLIEHNS COOCTBEHHOTO
WMHTENNEKTYaNbHOrO
pa3BMTMA B BbIOpaHHOM
npodeccnMoHanbLHOM
nesaTenbHOCTH

J1P0O4

CrMOCOBHOCTb M FOTOBHOCTb
K 06pa3oBaHuio 1
caMo06pa30oBaHMIO Ha
NPOTSAXKEHUU BCEM KU3HU

P08

Cnoco6GHOCTbL OCO3HAHUA
LLEHHOCTWN Hay4YHOWM
NeaTeIbHOCTU, FOTOB-HOCTb
OCYLLLECTBATb NPOEKTHYHO
N UCCNea0-BaTeNbCKYHO
nesTenb-HOCTb
WHAMBUAYANbHO U B rpynne

MP02

CnocobHoCTb BNageTh
HaBblKaMM y4eOHO-
nccnenoBaTeIbCKoOM U
NPOEKTHON AeATENIbHOCTH,
HaBbIKaMM paspeLleHns
npobnem;

MP0O9

CnocobHoCTb BNageTb
pa3/INyHbIMM cnocobamm
o0LWeHns 1 B3aumoaemn-
CTBUS, apryMeHTUPOBaAH-HO
BECTW AMaor, yMeTb
CMArYaTb KOHGMKTHbIE
cUTyaumm;

MP11

CnocobHoCTb BbIOUpaATh
TEMaTUKY U MEeTOAbl
COBMECTHbIX AENCTBUM C
YY4ETOM O6LLMX MHTEPECOB
N BO3MOXHOCTEN KaXKa0ro
Y/sieHa KONIEKTMBA,
NPUHMMATb Lenu
COBMECTHOMN AeATeNIbHOCTH,
OpraHM3oBbIBaTh U
KOOPANHMPOBATb AENCTBUS
no eé JOCTMXKEHUIO:
COCTaB/IATb NAaH AENCTBUN,
pacnpenensatb poan c
YYETOM MHEHUI
Y4aCTHUKOB, 06Cy»XaaTb

pe3ynbTaTbl COBMECTHOM

cobeceoBaHUA
(n. 5.1, BOMpoOCHI
1-4), Tema 2.2
Pedepat 2 (n.
5.2)

Bonpoc Ha
cobeceioBaHUe 26,
31, 32(n 6.3)




paboThl

MnP608

CnocoBHOCTb U YMeHUeE
NJaHMPOBATb U BbINOJIHATb
XUMMYECKUMN IKCMEPUMEHT,
NpPoBOANTb peaKLUumn
MOHHOro obmMeHa,
onpeaensaTb cpeay BOAHbIX
pPacTBOPOB, Ka4eCTBEHHbIE
peakuum Ha cynbdart-,
KapboHaT- 1 xnopua-
AHMOHbI, Ha KaTUOH
aMMOHMUS; pewaTtb
3KCMepPUMEHTa/IbHbIE
3a/1a4u rno TeMam «Me-
Tannb» U « Hemetan-nbi»)
B COOTBETCTBUM C
npaBuIaMn TEXHUKU
6e3omnacHoCTH

nP609

CnocoBHOCTb U YMeEHUE
aHaNN3MPOBaTb XUMMU-
Yyeckyt MHbopMaLmto,
NoJly4yaeMyto U3 pasHbix
MCTOYHMKOB (cpeacTs
MaccoBon MHpopMaLum,
ceTb MIHTEpHET 1 apyrue)

KoHTpo/sibHas
paboTta N21.

3agaHuma KP N21
(n.6.1)

Paspgen 3.CTpoeHmne n cBOMCTBA He

OpPraHN4YeCKnX BeLLECTB

Cnoco6HOCTb M FOTOB-HOCTb
K NPOAOJIKEHMIO
0bpa30BaHMsA 1 NOBbILLIE-
HUSA KBannduKaumm B
n3bpaHHoM npodeccno-
HaJIbHOM AesATeNbHOCTH

CnocobHOCTb M OCO3HA-HUE
LLEHHOCTWN Hay4YHOW
nesTeNbHOCTU,FOTOBHOCTb
OCYLLLECTBAATL NPOEKT-HYIO
N nccnefoBaTeNb-CKyHo
nesaTenbHOCTb
WHAMBMAYANbHO U B
rpynne.

Tema3.1. J1PO2
Knaccnoumkaums,
HOMeEHKANaTypa u
CTpoeHune
HeopraHM4YecKnx
BELEeCTB
JIPO8
MPO08

CnocobHocTb BNageTb
HaBbIKaMM NOJy4YeHUS
nHpopmMaumm u3
MCTOYHUKOB Pa3HbIX TUMOB,
CaMOCTOSITENIbHO
OCYLLECTBNATb MOUCK,

Bonpocki n
3a4aHuns ans
cobeceoBaHUA
(n. 5.1, BOnpocsl
1-5), Tema 3.1
Pedepat 5
(n.5.2)

Bonpocsbl TecTta 48-
62 (n. 6.2)

Bonpoc Ha
cobecefoBaHue
33(n 6.3)




aHaNM3, CUCTEMATU3ALINIO U
MHTepnpeTaLuio
nHopMaLMM Pa3SINUHbIX
BUAOB U GOpM
npeacTaB/ieHNS

MPO9

CnocobHoCTb BNageThb
pa3nnUyHbIMKU cnocobamu
06LLEHNSA N B3aUMOJEN-
CTBUS, apryMEHTUPOBAH-HO
BECTU AMasnor, yMeTb
cMAr4aTb KOHPAUKTHbIE
CUTyauumn, pa3BEpPHYTO U
ZIOMMYHO U3J1aratb CBOKO
TOYKY 3pEHUS C UCMOJIb-
30BaHMEM S3bIKOBbIX
cpejicTB

MP12

CnocobHOCTb OLEeHMBATL
KayeCcTBO CBOErO BKJ/1aga U
KaXK[0ro y4acTHUKa
KOMaHAbl B 06LLNI
pe3ynbTaT no
pa3paboTaHHbIM
KpUTEpUsAM, OCYLLECTBAATD
NO3UTUBHOE
cTpaTernyeckoe nosegeHune
B Pa3/IMYHbIX CUTYaUMSIX,
NPOABNATE TBOPYECTBO U
BOOOpaXkeHune, bbITb
MHULMATUBHBIM

MnP602

CnocobHoCTb M BlageHue
CUCTEMOM XUMUYECKNX
3HaHWN, KOTOPas BKJItO-
YaeT: OCHOBOMOJIararoLye
NOHATUA(XMMUYECKUIA
3/IEMEHT, aTOM,
3/IEKTPOHHas 060/104Ka
aToMma, s-, p-, -d-
3/IEKTPOHHbIE OpbUTaNn
aTOMOB, WOH, MOJIEKYNa,
BaNIEHTHOCTb, 3/1EKTPOOT-
pULATENBHOCTb, CTENEHDb
OKUCNEHUS, XUMUYECKas
CBA3b, MOJIb, MOJIAPHas
Macca, MOJISIPHbINA OOBEM,
KPpUCTaNAM4YecKaa peLér-
Ka, TUMNbl XMMUYECKUX
peakumnit (OKUCIUTENBHO -
BOCCTAaHOBUTEJIbHbIE, 3K30-
W 3HOOTEPMUYECKME ,




peakLum MOHHOro obme-
Ha), pacTBOP, 3JIEKTPOIU-
Tbl, HE2IEKTPOJINTBI,
3/1IEKTOPONNTMYECKASA
amccoumayms, OKUCN-
Te/b, BOCCTAHOBUTED,
CKOPOCTb XMMUNYECKOM
peakuum, XMMmnyeckoe
paBHOBeECHE, TEOPUUN U
3aKOHbI. Teopus
3/1EKTPOSIMTUYECKOM
auccoumaumm, nepnogmn-
Yeckun 3akoH [1.U.
MeHpaenees, 3aKOH
COXpaHEeHUs Macchbl.

MnP603

CnocobHOCTb U YMEHUE
BbISIBNSATb XapaKTepHbIe
NPU3HaKN U B3aMMOCBS3b
N3yYeHHbIX NMOHSATUM,
NPUMEHSATb COOTBETCTBY-
tOLLIME MOHATUS NPU
OMUCaAHUM CTPOEHMUSA U
CBOWCTB HEOPraHUYECKUX U
OpraHUYeCcKnX BeLECTB U
MX NpeBpaLLEHNN;

MnP604

CnocobHOCTb U YMeHUue
NCNoJIb30BaTb HaUMMEHO-
BaHMS XMMUYECKNX
COeMHEHWI MO
HoMeHKknatype IUPAC.

npP609

CnocoBHOCTb N YMeHUe
aHaN3NPOBaATb XMMU-
Yeckyo MHbopMaLuto,
NoJly4aeMyto U3 pasHbIxX
MCTOYHMKOB (cpeacTs
MacCcoBOM MHpOpMaLUX,
ceTb MIHTEpHET 1 apyrue)

Tema 3.2. Pusuko-
XMMUYECKME
CBOMCTBA
HEeopraHN4YeCKNx
BELLECTB

P02

CnocobHOCTb K Npoao-
YKEHMIO 0O6pa3oBaHUa U
MOBbILLIEHMSA
KBa/IMPMKaLnM B
n3bpaHHoM npo-
deccuoHanbHOM aeaTenb-
HOCTHU

JNTIPO3

Cnoco6HOCTb K MCMOJb-
30BaHUIO AOCTUXKEHMUI
COBPEMEHHOMN XUMUYeC-
KOW HayKu

Bonpochki n
3a4aHus ans
cobeceoBaHUA
(n. 5.1, BOMpoOCHI
1-4), Tema 3.2
Pedepat 4 (n.
5.2)

Bonpochl Tecta
63-76 (n. 6.2)

Bonpockl Ha
cobecefoBaHue
35-41( 6.3)




P04

CnocobHOCTb M FOTOB-HOCTb
K 06pa3oBaHuIo U
caMo0b6pa3oBaHMIO Ha
NPOTSXKEHUM BCEN XKU3HU

P08

CnoCco6HOCTb M OCO3Ha-HUE
LLEHHOCTM Hay4YHOM
nesTenbHOCTU, FOTOB-HOCTb
OCYLLLECTB/IATL NPOEKTHYO
N UCCNe0Ba-TEIbCKYIO
nesTeNbHOCTb

MPO3

Cnoco6HOCTb U FTOTOB-HOCTb
K CaMOCTOATE/Ib-HOMY
NMOUNCKY METO0B peLleHnA
MPaKTUYECKUX 3a4a4,
NMPUMEHEHUNIO Pa3J/INYHbIX
MEeTOoA40B NO3HAHUA

MPO6

CnocobHoCTb BNageTh
Hay4YHbIM TUMOM MblLLIE-
HUS, BNAAETb HAay4YHOM
TEPMUHOJIOTUEN, KNKoYe-
BbIMWU MOHATUSMU U
MeTogamMmn

MPO7

Cnoco6HOCTb K NPoA0-
YKEHMI0 0Obpa3oBaHMsA U
noBblLIeHNs KBanndUKa-
UMK B U3bpaHHOM Npo-
dbeccnoHanbHOM peatens-
HOCTU

MnP603

CnocobHocTb popMmMpo-
BaTb YMEHMS BbISIBAATb
XapaKTepHble MPU3HaKN U
B3aMMOCBSA3b U3YYEHHbIX
MOHATUN,

MnP604

CnocoBHOCTb N YMeHUe
MCNONb30BaTb HAMMEHO-
BaHWSA XMMMUYECKUX COe-
OVUHEHWI MO HOMEHKNa-
Type IUPAC

MnP606

CnocobHOCTb K BNageHuUto
OCHOBHbIMW METO,aMU
Hay4YHOro No3HaHus
BELLECTB U XMMMUYECKMX
aBneHnin (HabaogeHue,
N3MepeHne, SKCNEPUMEHT,
MOAeNNpoBaHMe)

nP609

CnocobHocTb
aHan3MpoBaTb

XMMUYECKY0 MHPOpPMaLMIO




Tema 3.3.
NaeHTudMKauma
HeopraHM4YecKnx
BeLlecTB

NIPO3

CnocobHOCTb UCMOJIb-
30BaTb AOCTUXKEHMUS
COBPEMEHHON XUMMYec-
KOWM HayKM N XMMNYECKUX
TEXHOJIOTUIA AN NOBbILLE-
HUSA CBOEro YPOBHS

NPO7

CnocobHOCTb U coBeEp-
LLIEHCTBOBaHME 53bIKOBOM U
YNTaATENbCKOW KyNbTy-pbl
KaK cpeacTBa B3auMo-
NENCTBUS MEXAY N0AbMU
M NO3HaHMA MUpPa

MPO1

CnocoBHOCTb N YMeHUe
camMocTosTeNbHO GopMmy-
MpoBaTh U aKTyaNn3un-
poBaTb nNpob6semy, pac-
cMaTpuBaTb €€ BCecTo-
POHHe,

MPO3

CnocobHOCTb U FOTOB-HOCTb
K caMOCTOATEIb-HOMY
NMOMCKY METO/J0B PELLEHMNS
NpakTUYeCKUX 3a4au,

MP605

CnocoBHOCTb N YMeHUe
yCTaHaB/AMBaTb
NPUHAANEXHOCTb
N3YYEHHbIX
HeopraHM4YecKmx n
OpraHUYeCcKnX BeLecTB K
onpeaenéHHbIM KflaccaM 1
rpynnam coeuHeHum
XapaKTepM30BaTb UX COCTaB
U Ba)KHEMLLKME CBOMUCTBA;

MnP608

CnocobHOCTb U YMeHUe
NAaHMPOBATb U BbIMOJIHATb
XUMUYECKUIA SKCMIEPUMEHT
(npeBpalleHus
OpraHUYecKmnx BeLECTB Npu
HarpeBaHumn, NoJiy-4eHme
3TUNEHA U U3YYEHUE ETO
CBOWCTB, Ka4eCTBEHHble
peakuWMKn Ha anbaernsbl,
KpaxMas, YKCYCHYHO
KMUCNOTY; AeHaTypaums
OeIKOB NMpu HarpeBaHUu,
LLBETHblE peaKLUun 6enKkos;

nP609

CnocobHOCTb U YMeHUue
aHaIM3MPOBaTb XMMU-
YecKyto MHbopMaLuio,

Bonpochki n
3afaHuA Ang
cobeceoBaHUsA
(n. 5.1, BONpoOCHI
1-4), Tema 3.3

Bonpockl Tecta 77-
101 (n. 6.2)




NoJly4aeMyto U3 pPasHbIX
MCTOYHMKOB (cpeacTs

MacCcoBOM MHbOPMaLUH,
ceTb MIHTepHET n apyrue)

KoHTponbHas
paboTta N22.

3agaHumsa KP N22
(n.6.1)

Pazpgen 4. CtpoeHune

M CBOMCTBA O

praHnN4YeCcKnx BeLecTB

Tema4. 1.
Knaccudumkauyms,
CTpoeHue u
HOMeHKNaTypa
OpraHUYecKmnx
BeLLeCcTB

P01

CnocobHOCTb K XMMUYECKHN
rPaMOTHOMY MOBEAEHMUIO B
npodeccmoHabHON
neaTeNb-HOCTU U B BbITy
npu obpalye-Hum ¢
XMMUYECKMMMU BelLLe-
CTBaMM

JTIPO3

CnocobHoCTb
NCMOJIb30BaTb JOCTMXKEHUS
COBPEMEHHOM XMUYECKOM
HayKW 01 MOBbILLEHUS
CBOEro YpOBHS

MPO6

CnocobHocTb BNageTb
Hay4YHbIM TUNOM
MbILUAEHUS, BNASETb
Hay4YHOW TEPMUHONOTUEN,

MP11

CnocobHoCTb BbIOUpaATh
TEMaTUKy U MeTopl
COBMECTHbIX AENCTBUM C
YYETOM OBLLNX MHTEPECOB
N BO3MOXXHOCTEM KaXKa0ro
YsieHa KONNEKTUBA,
NPUHUMaTbL Lienn
COBMECTHOW AeATe/IbHOCTH,
OpraHn3oBbIBaTh U
KOOPANHMPOBATb AENCTBUS
no eé AOCTMXKEHUIO:
COCTaB/IATb NAaH AENCTBUN,
pacnpenensatb poau c
YYETOM MHEHUN
Y4aCTHUKOB, 06Cy»XaaTb
pe3ynbTaTbl COBMECTHOM
paboThbl

MP14

Cnoco6bHOCTb NOCTOSAHHO
NoBbILIATb CBOWM
obpa3oBaTe/ibHbIN U
KYJIbTYPHbIA YPOBEHb;

MnP602

Cnoco6HOCTL M BajeHue
CUCTEMOMN XUMMYECKMX
3HaHWIA, KOTOpas BKAKOYaeT
OCHOBoOMoJIaratrowme

Bonpocki n
3a4aHuns ans
cobeceoBaHUA
(n. 5.1, BOnpocsl
1-7), Tema 4.1

Bonpochki Tecta 102-
111 (n. 6.2)
Keric 3 (n.6.4)

Bonpockl Ha
cobecefoBaHue
1,2(n 6.3)

Bonpoc Ha
cobeceioBaHMe
34( 6.3)




MOHSATUSA: YINIEPOAHbIN
cKenet, PyHKLUMOHaNbHas
rpynna, pagmkan,
nsomepus,
roMOJIOTMYeCKUi paa,
roMo10TU, YrneBoAopoabl,
Kucnopon, asoT-
copepyalme coeguHHUSA, U
ap.

MnP603

Cnoco6HOCTb BbISBAATD
XapaKTEPHbIE NPU3HAKN U
B3aMMOCBS3b U3YYEHHbIX
MOHATUN,

nP604

CnocoBHOCTb N YMeHUe
MCNONb30BaTb
HoMeHKnatypy IUPAC

npP612

Cnoco6HoCTb
MCMoNb30BaTh penbePHO
TOYEYHYI0 CUCTEMY
o603HauyeHun J1. bpanns
151 3aMUCU XUMUYECKUX
dopmMyn ansa cnenbix
cnaboBUaALLNX
obyyvarowmxcs

Tema 4.2. CBoicTBa
OpraHn4Yeckux
coeVUHEHUI

NiP02

CnocobHOCTb K
NPOAOJIKEHMIO
obpa3oBaHus 1
MOBbILLIEHMS
KBannbukaummn B
n36paHHOM
npodeccmMoHabHON
neaTeIbHOCTH

MP02

CnocobHoCTb BNageTb
HaBblKaMM y4ebHo-
nccaeBaTenbCckom 1
NPOEKTHOMN AeATEIbHOCTH,
HaBblKaMW paspeLleHns
npobaem

MP12

CnocobHOCTb OLEeHMBATL
KayecTBO CBOEro BK/1aga U
Ka)K[,0ro y4acTHuKa
KOMaH/bl B 06LMIA
pe3ynbTaTt no
pa3paboTaHHbIM
KpUTEPUSM, OCYLLLECTBASATD
NO3UTUBHOE
CTpaTerMyeckoe noeeaeHue
B Pa3/IMYHbIX CUTyaLMSIX,

Bonpochki n
3aaHus ans
cobecefoBaHUSA
(n. 5.1, BOMpOCHI
1-8), Tema 4.2

Bonpochkl Tecta 112-
123 (n. 6.2)
Keic 4 (n. 6.4)

Bonpockl Ha
cobecepoBaHme 40-
43(6.3)

Bonpockl Ha
cobeceoBaHue 3-
19( 6.3)




NPosIBASATb TBOPYECTBO U
BOOOpaXkeHune, bbITb
WHULMNATUBHbBIM

MnP606

Cnoco6HoCTb BNageTb
OCHOBHbIMU METOAaMM
Hay4YHOro No3HaHus
BELLECTB U XMMUYECKUX
aBneHnn (HabaaeHue,
N3MepeHne, SKCMEPUMEHT,
MOJEe/NMPOBaHUE);

MNnP609

CnocobHoCTb
chopMmnpoBaTb YMeHUE
aHan3MpoBaTb
XMMUYECKYHO
nHdopmaumio,
Nnosy4yaemyto 13 pasHbIx
NCTOYHMKOB(CpeacTB
MaccoBom nHbopMaLmu,
ceTb MIHTepHET un apyrue);

np611

CnocobHOCTb NPUMEHSATL
3HaHMS 06 OCHOBHBIX
[OCTYMHbIX METOoAax
NMO3HAHWS BELLLECTB U
XMMUYECKUX SABNEHUIN ONs
obyyarowmxcs ¢
orpaHuUYeHHbIMM
BO3MOXHOCTSAMU 3,0POBbS;

Tema 4.3.
NaeHTndukaumsa
OpraHn4yecKkux
BeL,ecTB, X
3HauYeHue n
npMMeHeHue B
ObITOBOM U
NPOM3BOACTBEH-
HOWM AeaTeNbHOCTH
yeJsioBeKa

JIPO3

CnocobHocTb
MCNONb30BaTb AOCTMXKEHUS
COBPEMEHHOWN XMMUYECKOM
HaYKN U XUMUYECKUX
TEXHONOrNIN ANns
MOBbILIEHMA COBCTBEHHOIO
NHTENINEKTYaIbHOro
pa3BUTUSA B BbIGpaHHOM
npodeccmMoHaibHOM

MPO3

CnocobHOCTb K CaMOCTO-
AT€/IbHOMY MOUCKY
METO/I0B peLleHus
NpaKTUYeCKMnX 3a-aad,
MPUMEHEHNIO Pa3/INYHbIX
cnocoboB pacno3HaBaHUs
OpraHMYecKmX BELLLeCTB Ha
npuMmepe afbaernaos,
CNUPTOB, Yr1EeBOAOB,
VKCYCHOM KUCNOTbI, 6eska n
T.M.) C UCMOIb30BaAHNEM NX

¢M3MKO-XMMVI‘-I€CKMX

Bonpocki n
3a4aHuns ans
cobeceoBaHUA
(n. 5.1, BOnpocsl
1-5), Tema 4.3

Keric 5 (n. 6.4)
Bonpockl Ha
cobecefoBaHue
7,9,11-13,17




CBOWCTB U XapaKTEePHbIX
Ka4Ye€CTBEHHbIX peaKu,Mﬁ.

MPO5

Cnoco6HoCTb YMeTh nepe-
HOCUTb 3HaHMA B
No3HaBaTe/IbHYIO U
npaKkTu4eckyto obnactm
YKU3HEAEeATeNbHOCTH;
MHTErpMpoBaTb 3HaHUS U3
pa3HbIX NPeAMETHbIX
obnacren;

MPQ7

CnocobHoCTb K
NpPOAOJ/IKEHUIO
0b6pa3oBaHMA M NOBbILIEHUS
KBanndukaumm B
n36paHHOMN
npodeccnoHabHOM
nesaTenbHOCTH n
0ObEKTUBHOE  OCO3HaHUe
PO/IM XMMMUYECKUX KOMMe-
TEHLMN B 3TOM;;

MnrP601

Cnoco6HoCTb
cpopmmpoBaTb
npeacTaB/ieHns: O
XMMUYECKOM
COCTaBASAOLWEN
ecTecTBEHHOHay4YHOM
KapTWHbI MUpa, posn
XMMUN B MO3HAHUN
ABNEHUI NPUPObI, B
$OpMMPOBAHUM MbILLIEHUS
N KYAbTYpPbl IMYHOCTH, €€
YHKUMOHANbHOM rpaMoT-
HOCTU, HeobxoaMMon ans
pelleHns MPaKTUHECKMX
3a4.a4 M 3KOJIOTMYECKHN
060CHOBAHHOIO
OTHOLLUEHMUSA K CBOEMY
30POBbIO U NPUPOAHOMN
cpege

nP609

Cnoco6HOCTb
cbopMmMpoBaTb YMEHUS
aHa/IM3MpoOBaTb
XMMUYECKYHO
nHpopmauumio,
Noay4aemMyto 13 pasHbIxX
MCTOYHMKOB(CpeacTs
MaccoBoi MHpopmaLum,
ceTb MIHTepHET un apyrue);




Mnr611

CnocobHOCTb U YMEHUE
NPUMEHATb 3HaAHUS 06
OCHOBHbIX AOCTYMHbIX
MeTo/iax No3HaHus
BELLECTB U XMMUYECKMX
ABJIEHUIM ANA 0OyYaloLMXCA
C OrpaHMYEHHbIMU
BO3MOXXHOCTSIMU 310POBbS

npP612

Cnoco6HOCTb
NCMoNb30BaTh penbePpHO
TOYEYHYI CUCTEMY
0603HauyeHun J1. bpanns
151 3aMUCU XUMUYECKUX
dopMyn ansa cnenbix u
cnaboBuaSALLLNX
obyyvarowmxcs

KoHTposbHas
paboTta N2 3.

3apgaHus KP N23 (n.
6.1)

peakuum

Pasgen. 5. KuHeTnyeckme n tepmoamHaMmUyYeCKNE 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKNX

Tema 5.1. CkopocCTb
XUMUYECKUX
peakumi.
XnmMmnyeckoe
paBHOBecue

P02

CnocobHOoCTb K
NPOAOJIKEHUIO
obpa3oBaHMs 1 NOBbILLIE-
HUSA KBannpuKaumm B
n36paH-HOM
npodeccnMoHanbLHOM
NeATe/IbHOCTU U
06BEKTMBHOE OCO3HaHME
POIN XMMUNYECKMX
KOMMETEHLUNI B 3TOM,;

P03

CrMocobHOCTb
MCNONb30BaTb AOCTMXKEHUS
COBPEMEHHOM XMMUYECKOM
HaYKM U XUMUYECKUX
TEXHONOTUI ANs
MOBbILLIEHMS CBOEFO YPOBHS
B NpodeccuoHanbHOM
neaTesIbHoCTH

P08

Cnoco6GHOCTb OCO3HAHUA
LLEHHOCTM Hay4YHOM
nesTeNbHOCTU, FTOTOBHOCTb
OCYLLLECTB/IATh NPOEKTHYO
N UCCneaoBaTesIbCKyo
nesTenbHOCTb
WHAMBUAYaNBHO U B rpynne

MPO1

Cnoco6HOCTb U YMeHUe
CaMOCTOSATEJIbHO

dbopMynmnpoBath U

Bonpocskl n
3afaHus ans
cobeceoBaHUA
(n. 5.1, BOMpOCHI
1-11), Tema 5.1

Bonpochkl Tecta 125-
134 (n. 6.2)

Keric 4 (n. 6.4)
Bonpockl Ha
cobeceoBaHne28-
30(n 6.3.)




aKTyaM3npoBaTb
npo6semy, paccMaTpmuBaTb
€€ BCeCTOPOHHE,
onpenenstb Leam
nesTenbHOCTH, 3aJaBaTb
napamMeTpbl U KpUTEPUN UX
NOCTUXKEHUS, BHOCUTb
KOPPEKTUBLI B
nesTeNbHOCTb, OLLleHMBATb
COOTBETCTBME pe3y/bTaToB
LensM, OLLlEHMBATb PUCKM
nocaeacTeum
nesaTenbHoOCTU

MP02

Cnoco6bHoCTb BNageTb
HaBblKaMu y4yebHo-
nccneoBaTesIbCKON U
NMPOEKTHOW AEATE/IBHOCTH,
HaBblKaMM pa3peLleHns
npo6nem;

MPO3

CnocobHOCTb U TOTOBHOCTb
K cCaMOCTOATE/IbHOMY
NOUCKY METO/10B peLleHus
NPaKTUYECKUX 3aau,
NPUMEHEHUIO Pa3/INYHbIX
METO/0B NO3HaHMSA

MPO0O6

CnocobHoCTb BNageTb
Hay4YHbIM TUNOM
MbILUAEHUS, BNAAETb
Hay4YHOM TEPMUHONOTUEN,
KJIIOYEBBLIMU MOHATUSIMU U
MeToaMun

MPO7

Cnoco6HOCTb BblABUraTb
HOBble MAen, npegnaratb
OpUrMHaAbHbIE NOAXOAbI U
pelleHus

MP11

CnocobHoCTb BbIGUpaATh
TEMaTUKY U METOAbl
COBMECTHbIX AENCTBUM C
YY4ETOM O6LLNX MHTEPECOB
N BO3MOXXHOCTEM KaXKa0ro
UsieHa KONNEKTUBA,
NpUHUMATb LEen
COBMECTHOM [esiTe/IbHOCTU,
OpraHn3oBbIBaTL U
KOOPANHMPOBATb AENCTBUSA
no eé AOCTUXKEHMUIO:
COCTaBAATb NJAH AENCTBUMN,
pacnpeaensatb Poau c




Y4ETOM MHEHUI
Y4aCTHUKOB, 06CyXXaaThb
pe3yabTaTbl COBMECTHOM
paboTbl

MP12

Cnoco6HOCTb OLLEEHMBATb
KayecTBO CBOEro BK/aga u
Ka)K[,0ro y4acTHuKa
KOMaH/ibl B 00N
pe3ynbTaTt no
pa3paboTaHHbIM
KpUTEPUSM, OCYLLLECTBASATD
No3nTUBHOE
CTpaTermyeckoe noeeaeHue
B Pa3/IMYHbIX CUTyaLMSIX,
NPOoSIBNSATb TBOPYECTBO U
BOOOpaXkeHune, bbITb
MHULMATUBHbIM

MP15

CnocoBHOCTb N YMeHUe
N1aBaTb OLEHKY HOBbIM
CUTyaUUsiM, BHOCUTb
KOPPEKTMBbI B
nesaTeNlbHOCTb, OLLeHMBATb
COOTBETCTBME Pe3yNbTaTOB
uensam

MnP608

CrnocobHOCTb M YMEHUE
NAaHUPOBaTh U BbIMNOAHATb
XUMUYECKUIA SKCMIEPUMEHT
(npeBpalleHus
OpraHUYecKmnx BeLECTB Npu
HarpeBaHuM, NoJly4eHne
3TUNEHA U U3yYeHUE ero
CBOWCTB, Ka4eCTBEHHble
peakLunKn Ha anbaernsbl,
KpaxMmas, yKCYCHYHO
KMUCNOTY; AeHaTypaums
6eIKOB NMpu HarpeBaHuu,
LLBETHblE peaKLUun 6enkos;

npP609

Cnoco6HoCTb
dopMmnpoBaTb YMEHUS
aHa/IM3MpoOBaTb
XMMUYECKYHO
nHpopmauumio,
Nnoay4aemMyto 13 pasHbIx
MCTOYHMKOB(CpeacTB
MaccoBoi MHpopmaLuu,
ceTb MIHTepHET 1 apyrue);

Pasaen 6. PactBopbl

Tema 6.1. NMoHATHE O

NiPO1

CnocobHoCTb U

|BonpOCb| U Bonpoc 26 (n 6.3)




pacTBopax

chOpPMMPOBAHHOCTb
4yBCTBa ropAoCTu U
YBaXKEHMS K UCTOPUN U
NOCTUXKEHUAM
OTEeYeCTBEHHOM
XMMUYECKOM HaYKM;
XMMUYECKU rPaMOTHOE
noeegeHue B
npodeccnoHanbHon
nesTenbHOCTU U B BbITY NpU
obpauleHnn ¢
XMMUYECKUMU
BelL.eCTBaMy,
MaTepuanamm u
npoueccamu

P02

Cnoco6GHOCTb M FOTOBHOCTb
K NPOAO/IKEHUIO
obpa3oBaHus 1
NoBbILLIEHUS
KBasMdukaumm B
n3bpaHHoOM
npodeccnoHanbHoOM
NEeATe/IbHOCTU U
06bEKTUBHOE OCO3HaHME
POIN XMMUNYECKMX
KOMMETEHLUI B 3TOM

JTIPO3

Crnoco6bHOCTb MCMOb30BaTh
NOCTUXXEHUNSI COBPEMEHHOM
XMMUWYECKON HAYKU U
XMMUYECKMX TEXHOJIOTUIA
19 MOBbILIEHUS
CcOBCTBEHHOIO
WMHTENNEKTYaNbHOIo
pa3BMTMA B BbIOpaHHOM
npodeccnoHanbHoOM
nesaTenbHOCTH

JIPO5

Cnoco6HoCTb
cpopmmpoBaTb
3KO/IOTMYECKYIO KYNbTypY,
NOHMMAaTb BAUSHUE
couManbHoO-
3KOHOMMYECKMX NPOLLECCOB
Ha COCTOSAHME NPUPOHON U
couManbHOM cpeapbl,
0CO3HaHue rn1ob6anbHOro
XapaKTepa 3KO/I0rM4ecKmx
npo6iem

P06

Cnoco6HOCTb K HENPUATUIO

3ajaHuns ans
cobeceoBaHUS
(n. 5.1, BOMpoOCHI
1-4), Tema 6.1 -
6.2




NeNCcTBMN, NPUHOCALMX
Bpe/, OKpyXXatollen cpeae

MPO3

CNOCO6HOCTb M FOTOBHOCTb
K CaMOCTOATE/IbHOMY
NOUCKY METO/10B peLleHus
NPaKTUYECKUX 3aau,
NPUMEHEHUIO Pa3/INYHbIX
METO/0B MO3HaHMUSA

MP0O4

Cnoco6HoCTb OBJ1aj€HNEM
BUaaMUN AEATEJ/IbHOCTU MO
MOoJly4€HUNIKO HOBOIoO 3HaHUA

MP14

CnocoBHOCTb K popMM-
POBaHUIO U NPOSBAEHUNIO
LUMPOKOM 3pyANLIUM B
pa3HbIX 061aCTaX 3HAHUN,
NOCTOSIAHHO NOBbILIATHL CBOM
obpa3oBaTtesibHbIN U
KYJIbTYPHbIA YPOBEHb;

MNnrP607

CnocobHOCTb N YMEHUE
NPOBOAUTL PacY€ThbI MO
XUMUYECKMM PopMynam U
YPaBHEHUSAM XMMUYECKNX
peakumi ¢
NCNONb30BaHNEM
OUBNYECKUX BESIUUUH,
XapaKTepU3yoLmX
BelllecTBa ¢
KOJINYECTBEHHOW CTOPOHbI:
MaccoBOM 40U
pacTBOPEHHOrO BELLECTBA,
Macchl, 06BEMa
(HopManbHble ycnosus)
rasoB, KOJIMYECTBa
BELLECTBA;

NnrP610

CnocoBbHOCTb U YMEHUE
cobntoaaTth NpaBuna
3KOJI0rMYeCcKmn
LenecoobpasHoro
noBefleHNs B ObITY U
TPY/0BOM AeATENBHOCTU B
Lensix CoxpaHeHWs CBOEro
3/10POBbSA U OKPYXKaloLLEeN
cpefpl; y4UTbIBaTb
OMacHOCTb BO34,EMCTBMA Ha
YKNBblE OPraHM3Mbl
onpeaenéHHbIX BEWECTB,
NOHMUMas CMbICA

noKasaTens npeaesibHoMm




nonycTUMOWM
KOHLEHTpaLmmn

npP611

CnocoBHOCTb U YMeEHUE
NPUMEHATbL 3HaHUS 06
OCHOBHbIX AOCTYMHbIX
MeTogax No3HaHus
BELLLECTB U XMMUYECKUX
ABAEHMIN AN oby4darolmxcs
C OrpaHUYEHHbIMU
BO3MOXHOCTSAMU 34,0POBbS

Tema 6.2.
WNccnepoBaHne
CBOWCTB pacTBOPOB

JIPO3

CnocobHoCTb OBNafETh
YMEHUEM UCMNOJIb30BaTb
NOCTUXXEHUNS COBPEMEHHOM
XMMUYECKOM HaYKM U
XMMUYECKUX TEXHOJIOTUI
151 NOBbILLIEHUS
CcOb6CTBEHHOrO
MHTENNEKTYaNbHOroO
pa3BUTUSA B BbIGpaHHOM
npodeccmoHaibHOM
nesaTenbHOCTH;

JNIP0O4

Cnoco6HOCTb
MCNONb30BaTb AOCTMXKEHUS
COBPEMEHHOM XMMUYECKOM
HaYKM U XUMUYECKUX
TEXHONOTUI ANs
MOBbILLIEHNS COBCTBEHHOIO
WUHTENINEKTYaIbHOro
pas3BUTUSA B BbIGpaHHOM
npodeccmMoHaibHOM
nesaTenbHOCTH

MPO2

Cnoco6HoCTb BNageTb
HaBbIKaMM y4eOHO-
nccnenoBaTeNlbCKom U
NPOEKTHOMN AEATENBHOCTHU,
HaBblKaMM paspeLleHns
npobnem;

MPQ7

Cnoco6HOCTb BblABUraThb
HOBblE UAeu, npeanaratb
OpUrMHanbHbIE NOAXOAbI U
pelieHus

nP607

CnocoBHOCTb N YMeEHUE
NpPoBOANTbL PacY€EThI MO
XMMUYECKMM PopMynam u
YPaBHEHUSAM XMMUYECKNX
peakuumn ¢
MCNONb30BaHNEM
GU3NYECKUX BEJINYMH,

Bonpochki n
3aaHus ans
cobeceoBaHUSA
(n. 5.1, BONpoCHI
1-4), Tema 6.1 -
6.2

Pedepar 3 (n.
5.2)

Bonpochkl Tecta 135-
139 (n. 6.2)
Keic 4 (n. 6.4)




XapaKTePU3YIOLLMX
BeLlecTBa €
KOJINYECTBEHHOI CTOPOHbI:
Maccbl, 06BbEMa
(HopManbHble ycoBus)
rasoB, KO/IMYeCTBa
BelLLeCTBa; UCMO/1b30BaTb
CUCTEMHbIE XMMUYECKUE
3HaHUA AN NPUHATUS
PELLIEHNI B KOHKPETHbIX
YKU3HEHHbIX CUTYaLUsIX,
CBSI3aHHbIX C BELLEeCTBaMu 1
X NPUMEHEHNEM

nP609

Cnoco6HoCTb
dbopMMpoBaTb YMEHUS
aHa/IM3MpoOBaThb
XMMUYECKYHO
nHpopmauumio,
Nnoay4yaemMyto 13 pasHbIx
NCTOYHMKOB(CpeacTB
MacCcoBOM MHbOPMaLUH,
ceTb MIHTepHeT un apyrue);

MnP610

CnocoBHOCTb U YMEHUE
cobaaaTh NpaBuna
3KO/I0rMYeCcKm
uenecoobpasHoro
NnoBeeHMSA B ObITY U
TPY/0BOM AeATeNbHOCTU B
Lensix CoOXxpaHeHUs CBOEro
3/10POBbS U OKPY)KaloLEN
cpenbl; y4MTbIBaTb
OMacHOCTb BO3AENCTBMA Ha
YKMBblE OpraHnU3Mbl
onpeaenéHHbIX BELLECTB,
NOHMMAas CMbIC
nokasaTesia npee/ibHOM
noNyCcTUMOWM
KOHLLEHTpaLUumn

npr611

CnocobHOCTb M YMeHUe
NPUMEHSATbL 3HAHWUS 06
OCHOBHbIX JOCTYMHbIX
MeToax MO3HAHMA
BELLECTB U XMMUYECKMUX
ABNAEHMIN AN oby4darolmxcs
C OrpaHNYEHHbIMMU
BO3MOXXHOCTSIMW 34,0POBbS

Paszgen 7. Xumus B 6bITy M NPOU3BOICTBEHHOM AEATENBHOCTM YE/I0BEKA

Tema 7.1. Xumuna B JIPO1

|CI'IOC06HOCTb Z

Bonpocsbi n

Bonpochkl Ha




ObITY 1
NpPou3BOACTBEHHOM
nesaTenbHOCTU
4yenoBeKa

chOpPMMPOBAHHOCTb
4yBCTBa ropAoCTu U
YBaXKEHMS K UCTOPUN U
NOCTUXKEHUAM
OTEeYeCTBEHHOM
XMMUYECKOM HaYKM;
XMMUYECKU rPaMOTHOE
noeeAeHue B
npodeccmoHabHON
nesTenbHOCTU U B BbITY NpU
obpauleHnn ¢
XMMUYECKUMU
BelL.eCTBaMy,
MaTepuanamm u
npoueccamu

JNIP0O2

CnocobHOCTb M TOTOBHOCTb
K NPOAOJ/I)KEHUIO
obpa3oBaHusA 1
MOBbILLIEHMS
KBasiMpMKaLnm B
n36paHHOM
npodeccmoHaibHOM
nesaTeNbHOCTU U
06bEKTUBHOE OCO3HaHMe
PO XUMNYECKNX
KOMMETEHLNI B 3TOM

NIP0O4

CnoCco6HOCTb M FOTOBHOCTb
M CNOCOBHOCTB K
0b6pa3oBaHMIO U
caMo06pa30BaHMIO Ha
NPOTSAXKEHUU BCEMN KU3HU

MP0O2

Cnoco6HoCTb BNageTb
HaBblKaMM y4yebHo-
nccneno-
nccneaoBaTesibCKom n
NPOEKTHOMN AeATENIbHOCTU,
HaBbIKaMM paspeLleHns
npobnem;

MP0O4

CnocobHoCTb BAageTh
BMAA-MU AeATENIbHOCTM MO
NoJly4eHUI0 HOBOrO
3HaHUS, ero
MHTepnpeTaumm,
npeobpa3oBaHMIoO U
NPUMEHEHWIO B Pa3/INYHbIX
YUY4EOBHbIX CUTyaLUSX, B TOM
yncae Npu cosgaHnu
YUY4EBHbIX 1 COLMANbHbIX

NMPOEKTOB;

3aJaHuA ANg
cobeceoBaHUS
(n. 5.1, BOMpoOCHI
1-8), Tema 7.1
Pedepart 6, 7 (n.
5.2)

cobecefoBaHne43-
45( 6.3)




MPO5

CrnocobHOCTb M YMeHUe
nepeHoCUTb 3HaHUA B
No3HaBaTe/IbHYIO U
npaKTU4eckyto obnactm
PKN3HEdeaTesIbHOCTH;
WMHTErpUpoBaTb 3HAHUSA U3
pa3HbIX NPeAMETHbIX
obnactei

MPO8

CnocobHoCTb BNageThb
HaBbIKaMM NOJy4YeHUS
nHpopmMaummn u3
MCTOYHUKOB Pa3HbIX TUMOB,
CaMOCTOSTENIbHO
OCYLLECTBNATb MOUCK,
aHa/IM3, CUCTEMATU3ALMNIO U
WMHTepnpeTaymio
MHbOPMaLMM Pa3INYHbIX
BUI0B N GpOpM
npeacTaBAeHUs

MP0O9

CnocobHocTb BNageTb
pa3/INyHbIMM cnocobamm
obueHns n
B3aMMOeNCTBUS

MP12

Cnoco6HOCTb OLEeHMBATD
KayecTBO CBOEro BKJ1aga u
Ka)K[0ro y4acTHMKa
KOMaH/bl B 00OLLNI
pe3ynbTaTt no
pa3paboTaHHbIM
KpUTEPUSM, OCYLLLECTBASATD
No3nUTMBHOE
CcTpaTerMyeckoe noeseaeHue
B Pa3/IMYHbIX CUTyaLUSIX,
NpPOABAATb TBOPYECTBO U
BOOOpakeHune, bbITb
MHULMATUBHbIM

MP16

Cnoco6HoCTb noHMMaTb
CBOE 3MOLMOHaNbHOE COo-
CTOSIHME, BMAETb
HanpaB/ieHMA pa3BUTUS
cobCcTBEHHOM
3MOLMOHaNbHOM  cdepbl,
ObITb YBEPEHHbBIM B Ce0E;

MP17

CnocobHOCTb K 3MNaTuu,
BKJ/1HOYAIOLLLEN CMOCOBHOCTD
NOHMMAaTb 3MOLMOHAJIbHOE
COCTOSIHME ApPYruX

MP18

CMocobHOCTb NPUHUMATL




cebs, NnoHMMas cBou
HeA0CTaTKM U AOCTOUHCTBA,
NPUHMMATb MOTUBbLI U
apryMeHTbl Apyrux aroaemn
Npu aHann3e pesyibTaToB
NeaTeNlbHOCTU, NPU3HaBaThb
CBOE NpaBo U NPaBo APYrmx
NoAen Ha OLINOKM,
pa3BMBaTb CNOCOBHOCTb
MOHUMATb MUP C NO3ULUK
[lpyroro yesoBeka

nP602

CUMBOJIMYECKUI A3bIK
XMMUK, GAKTOJIOTMYECKUNE
CBeJEHNS O CBOMCTBAX,
cocTaBe, NOJIyYEHUS U
6e3onacHOM
NCMOJIb30BaHUU
BaKHEMLMX
HeopraHM4YecKnx un
OpraHN4YecKux BELLECTB B
ObITY U NpaKTUYECKOM
nesTeNbHOCTM YenloBeKa

MP606

Cnoco6HOCTb U BRageHne
OCHOBHbIMW MeTolaMu
Hay4HOro NosHaHus
BELLECTB U XMMUYECKUX
aBneHunn (HabaaeHne,
N3MepeHne, SKCNEPUMEHT,
MOJe/IMPOBaHMe)

MNnP609

Cnoco6bHOCTb U YyMeHUe
aHaN3NPOBaTb
XMMUYECKYHO
nHdopmaumio,
NoJly4aeMyto U3 pasHbIxX
MCTOYHMKOB (cpeacTs
MacCcoBOM MHpOpMaLUX,
ceTb MIHTEpHET 1 apyrue)

np611

CnocobHOCTb U YMeHUue
NPUMEHATbL 3HaHUA 06
OCHOBHbIX AOCTYMHbIX
MeTogax No3HaHus
BELLLECTB U XMMUYECKUX
ABNEHUIN AN 0byYaloLWMXCs
C OrpaHUYEHHbIMU
BO3MOXHOCTAAMU 3,0POBbS

npP612

CnocobHocTb
MCNoNb30BaTh penbePpHO

TOYEYHYIO CUCTEMY




C

o0603Ha4yeHu J1. bpanns
151 3aMUCU XUMUYECKNX
dopMyn ANna chenbix U

oby4atomxcs

NaboBMAALLNX

3.2 CpeacrBa, IpUMeHsieMble J1JIs1 OllEHKH YPOBHSI MPAKTHYECKOH MOAT0TOBKH

KpaTkoe
HauMeHoBaHue
pasgena
(Mopyns) / TeMbl
npegmerta

Kopg pesynbTarta
obyyeHuns

[MokaszaTtenb oBlageHnA
pe3ynbTataMm oby4eHus

HanmMeHoBaHMe OUEHO4YHOro
cpencTBa 1 NpeacTtaBAeHUNE ero B
®0C

Tekywni
KOHTPOJ1b

MpoMexxyTo4yHas
aTtrectaums

Paspen 1. OcHOBbI

CTPOEHMS BeLLec

TBa

Tema 1.1
lMpakTnyeckoe
3aHaTMe N2 1

P02

CnocobHOCTb 0OCO3HaBaTb
CBOM KOHCTUTYLIMOHHbIE
npaBa 1 06593aHHOCTY,
YBaeHMe 3aKOoHa U1 npa-
BoMnopsaKka B uHpopma-
LMOHHOM chepe

P04

Cnoco6HoCTb
cdopMupoBaTb
HpPaBCTBEHHOE CO3HaHMe,
3TUYECKOro noBeaeHus ¢
MCMOIb30BaHUEM
MHPOpPMaLMOHHO-
KOMMYHMKaLMOHHbIX
TEXHOJI0rnm

MPO3

Cnoco6HOCTb CTaBUTbL U
dopMynumpoBaTtb
COGCTBEHHbIE 334a4M B
obpa3oBartesibHOM
NEeaTeNbHOCTU U
YKM3HEHHbIX CUTYyaUMaX ANs
pelueHus
MHGOPMaLMOHHbIX 3a4a4

MnP602

CnocobHocTb BNageTb
CUCTEMOI XMMUYECKNX
3HaHWI, KOTOpas BKJIOYaAET:
OCHOBOMNoONarakrLwue
NoHATUA(XMMUYECKUIA
3/1EMEHT, aTOM,
3IeKTPOHHas 060/104Ka
atoma, s-, p-, -d-
3IEKTPOHHbIE OpbUTanu
aTOMOB, WOH, MOJIEKYNA,
Ba/IEHTHOCTb,
3N1EKTPOOTPULLATENBHOCTb,

lMpakTnyeckas
paboTa N2
(n.5.4)

PelweHne 3apa4n

! 2,20,29,30 (n 6.5)




CTeNeHb OKUC/IEHNA,
XUMUNYECKasa CBA3b

Cnoco6HocTb popMUpoBaTh
4yBCTBO ropA0CTN U
YBaXKEHUS K UCTOPUN U
[OCTUXKEHMAM
OTeyeCcTBEHHOM
XUMMUYECKOM HAYKW;
XMMMUYECKU TPaMOTHOE
nosefieHne B
npodpeccnoHanbHOM
[EeATENbHOCTU U B BbITY NpU
obpallleHnn ¢
XMMUYECKUMU
BelL,EeCcTBaMU, MaTepuanamu
M npoueccamu;

CnocobHOCTb U TOTOBHOCTb
K 06pa3oBaHuio 1
caMoobpa3oBaHMIO Ha
NPOTSXKEHUU BCEMN XKU3HU;

CnocobHOCTb OBNAAETh
BUOAMM AeATeNbHOCTU MO
Noay4eHMI0 HOBOIO 3HAHUS

CnocobHocTb
dbopMMpoBaHUS Hay4YHOTO
TUMa MbILWAEHUSA

CnocobHoCTb BbIOUpaTb
TEMaATUKY U METOAbI
COBMECTHbIX AENCTBUMN C
YYETOM 06X UHTEPECOB U
BO3MOXHOCTEN KaXK,0ro
4JieHa KOJIJIEKTMBA,
NpUHMMATH LLesn
COBMECTHOWN AesATeNIbHOCTH,
OpraHn3oBbIBaTb U
KOOPAUHMPOBATb AENCTBUSA
no eé JOCTUXKEHWUIO:
COCTaBAATb NJaH AENCTBUMA,
pacnpeaenstb posu
YY4ETOM MHEHUM
Y4aCTHUKOB, 06CyXXaaTb
pe3ynbTaTtbl COBMECTHOM
paboThl

Tema 1.2

lMpakTnyeckoe

3aHATHME N2 2
J1PO1
J1IPO4
MPO0O4
MPO6
MP11
MP603

Cnoco6HOCTL BbIABASATDL
XapaKTepHble NPU3HaKK U
B3aMMOCBSA3b U3YYEHHbIX

MOHATUN

[MpakTnyeckas
paboTa N
(n.5.4)

°2

PeweHune 3apa4n
22,31, 32(n 6.5)

Paspen 2. XuMunyeckue peakumum




Tema 2.1
lMpakTnyeckoe
3aHATNE N2 3-4

P02

CnocobHOCTb U TOTOBHOCTb
K NPOAOJI)KEHMIO
obpasoBaHus 1
NoBbILLIEHNS KBaNUDUKALNU
B M3bpaHHOM
npodeccnoHanbHOM
NeATeNIbHOCTU U
06BEKTUBHOE OCO3HaHME
PON XMMUYECKUX
KOMMETEHLM B 3TOM

NIPO3

Cnoco6HOCTb NCNOAL30BaTh
[OCTMXKEHMS COBPEMEHHOM
XMMMUYECKOM HaYKM U
XMMUYECKUX TEXHOJIOTUI
15 NOBbILLIEHMS
COBCTBEHHOIO
WMHTENNIEKTyaIbHOro
pa3BUTUSA B BbIOpPaHHOM
npo¢peccnoHanbHOM
NeaTeNIbHOCTH

P04

Cnoco6HOCTb 1 FOTOB-HOCTb
K 06pa3oBaHuIo U
caMo06pa3oBaHMIO Ha
NPOTAXKEHUN BCEN KU3HMU

MP04

Cnoco6bHoCTb BNaeTh
BMAAMU AeATENbHOCTU MO
NoJly4EHNIO HOBOTO 3HAHWUS,
€ro MHTepnpeTauumu,
npeo6pasoBaHuIO U
NPUMEHEHUIO B Pa3/INYHbIX
Y4EBHBIX CUTYyaLIUSX, B TOM
yucae nNpu co3aaHum
y4e6HbIX U CoLManbHbIX
NPOEKTOB

MPO5

CnocobHOCTb N yMeHUne
NepeHoCUTb 3HaHUA B
No3HaBaTe/IbHYo U
npaKTn4eckyr obnactm
YKMU3HEAEeATeNbHOCTH;
WMHTErpMpoBaTb 3HaHUS U3
pa3HbIX NPeAMETHbIX
obnacren

MP605

Cnoco6HOCTb N YMeHUe
yCTaHaB/AMBaTb
NPUHAANEXHOCTb
N3y4YeHHbIX
HEeopraHNYecKmx u

OpraHN4YeCcKunx BeLecTB K

lMpakTnyeckas
pabota  N23-4
(n.5.4)

PelieHne 3apa4n
28, 33- 35 (n 6.5)




onpeaenéHHbIM KJaccam 1
rpynnam coegnHeHum
XapaKTepu3oBaTb UX COCTaB
M BaXKHEMNLLNE CBOMCTBA;
onpeaenstb BUAbI
XMMUYECKUX CBSA3EN
(koBaneHTHas, MOHHas,
MeTananyeckas, Boao-
poAaHas)), Tmnbl
KPUCTaNI/IMYECKUX PELLETOK
BELLECTB;
KnaccnodunumpoBaTb
XMMUYECKUE peaKkLmn

MP606

Cnoco6HocTb 1 BRageHne
OCHOBHbIMW METOaMM
Hay4YHOro No3HaHus
BELLECTB U XMMUYECKNX
aBieHnin (HabaoageHue,
U3MepeHnEe, SKCNEPUMEHT,
MoJennpoBaHue)

nP607

Cnoco6HOCTb N YMEHUE
NpoBOANTbL PacYETbI NO
XUMUYECKUM POopMynam u
YPaBHEHUSM XUMUYECKNX
peakumm c
MCNONb30BaHNEM
OU3NYECKUX BEINYMH,
XapaKTepU3YHoLLMX
BellecTBa C
KO/IMYECTBEHHOW CTOPOHBI:
Macchl, 06bEMa
(HopManbHble ycnoBus)
rasoB, KOJIMYeCTBa
BELL,ECTBA; UCMO/Ib30BaTb
CUCTEMHbIE XUMUYECKME
3HaHUA AN5 NPUHATUA
peLLeHU B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMUAX,
CBA3aHHbIX C BELLLECTBAMU U
MX MPUMEHEHNEM

nP610

Cnoco6HOCTb N YMEHUE
cobntopgaTb NpaBmna
3KOI0rMYecKm
LesiecoobpasHoro
NnoBeAEeHNSA B ObITY U
TPYAOBOM AeATeNbHOCTU B
LEensx COxpaHeHs CBOEro
3[0POBbS U OKpYXKatoLlen
cpenbl; y4UTbIBaTb




OMacHOCTb BO3JENCTBUSA Ha
YKWUBble OpraHn3Mmbl
onpeaenéHHbIX BELWECTB,
NOHMMas CMbIC/
nokKasartess npeaesibHoMn
A0NyCTUMON
KOHLLeHTpaLmmn

npP611

CnocobHOCTb U yMeHUue
NPUMEHATb 3HaHUA 06
OCHOBHbIX AOCTYMHbIX
MeToAax No3HaHMA
BELLLECTB U XMMUYECKUX
ABNEHUIN AN 0byvaloWmMxcs
C OrpaHNYEHHbIMMU
BO3MOXXHOCTSIMU 3,0POBbS

Tema 2.2

lMpakTnyeckoe
3aHATHME N2 5

P03

Cnoco6HoCTb
MCMob30BaTb AOCTUXKEHMUS
COBPEMEHHOMN XMMUYECKOMN
HaYKN U XMMUYECKMUX
TEXHOOMNIM AN
NOBbILLIEHNS COBCTBEHHOIO
MHTENNEKTYaNbHOIo
pasBUTUS B BbIBpaHHOM
npodeccnoHanbHom
OesATeNbHOCTH

P04

CnocoBHOCTb U TOTOBHOCTb
K 06pa3oBaHuio U
caMoobpa3oBaHMIO Ha
NPOTSXKEHUU BCEMN XKU3HU

P08

CnocobHOCTb OCO3HAHUS
LLEHHOCTM Hay4YHOM
[eaTeNbHOCTU, TOTOBHOCTb
OCYLL,ECTBNATb MPOEKTHYIO U
nccnenoBaTeNbCKyHo
AEeaTeNbHOCTb
WHAMBUAYANLHO U B rpynne

MP02

Cnoco6bHocTb BNageTb
HaBbIKaMK y4ebHo-
nccnenoBaTesIbCKoM U
NPOEKTHOM AeATeNIbHOCTU,
HaBblKaMU pa3peLleHus
npo6siem

MPQ9

CnocobHocTb BNageThb
pa3/IM4HbIMKU Cocobamm
obLLeHns n
B3aMMOENCTBMS,
apryMeHTUpPOBaAHHO BECTU
Ananor, yMeTb cMArvyaTb

MpakTnyeckas

pabota N

(n.5.4)

PeweHne 3apaun
26, 36( n 6.5)




KOHOIMKTHBIE CUTyaL MK,
pa3BEPHYTO U IOTUYHO
M3naraTb CBOK TOYKY
3pPEHMS C UCMOJIb30BAaHUEM
A3bIKOBbIX CPeCTB

MP11

CnocobHoCTb BbIGUpaTh
TEMaTUKY U METOAbI
COBMECTHbIX AENCTBUMN C
YYETOM 06LIMX UHTEPECOB U
BO3MOXXHOCTEN KaXK[,0ro
4JieHa KOIJIEKTMBA,
NpUHMMATb LLesin
COBMECTHOW AesATeNIbHOCTH,
OpraHn3oBbIBaTb U
KOOPAUHMPOBATb AENCTBUSA
no e€ AOCTUXKEHWIO:
COCTaBAATb NJaH AENCTBUMNA,
pacnpeaenstb posu C
YYETOM MHEHUM
Y4aCTHUKOB, 06CyXXaaTb
pe3ynbTaTbl COBMECTHOM
paboThl

MP608

CnocobHOCTb U yMeHUne
NAaHUPOBaTb U BbIMOJHATL
XMMUWYECKUIN IKCMIEPUMEHT
(npeBpaueHns
OpraHNYeCcKnX BeLWECTB Npu
HarpeBaHWK, Noay4YeHUe
3TWJIEHA U U3YYEHME ETO
CBOICTB, KAYEeCTBEHHbIE
peakuuun Ha anbaermapl,
KpaxmaJs, YKCYCHYHO
KUCOTY; AeHaTypauus
6€eJIKOB MpU HarpeBaHUN,
LBETHbIE peakLUMn 6eKOB;
NPOBOAUTL peakL MK
MOHHOro obMeHa,
onpenensatb cpeny BoAHbIX
pacTBOPOB, KAYECTBEHHbIE
peakumu Ha cynbdaT-,
KapboHaTt- 1 xsiopu-
aHMOHbI, Ha KaTUOH
aMMOHMS; pellaTb
3KCNepPUMEHTaJIbHblE
3373241 No TeMaM
«MeTtannbi» U «
HeMeTannbl») B
COOTBETCTBMU C NMPaBUIaMU

TEXHUKM 6e30MacHOCTM npu




obpallleHnn , BelecTBaMu
M nabopaTopHbIM
obopyaoBaHUEM;
nNpeacTaBAsTb pe3ynbTaThl
XMMUYECKOro
3KcnepuMeHTa B popme
3anmcu ypaBHEHNI
COOTBETCTBYIOLLMX peaKLui
1 GOpMynMpoBaTh BbIBOAbI
Ha OCHOBE 3THUX
pe3y/ibTaToB

MP609 CnocobHOCTb U YMeHUe
aHaIM3MpoBaThb
XMMMUYeECKyto MHGopMaumto,
Nnoay4yaemMyto 13 pasHbIx
MCTOYHUKOB (CpeacTs
MaccoBon MHpopMaLun,
ceTb IHTEpHET 1 apyrue)

Paspen 3.CtpoeHue u CBOICTBA HEOPraHUYECKUX BELLLECTB

Tema 3.1 P02 Cnoco6HOCTb M FOTOBHOCTb
lMpakTnyeckoe K NPOOO/IKEHUIO
3aHATHME N2 6 obpa3oBaHua 1

NoBbILLIEHNS KBaUDUKALNK
B N30paHHOM
npodpeccnoHanbHOM
NeaTeNbHOCTU U
06BEKTUBHOE OCO3HaHMeE
PON XMMUYECKUX
KOMMETEHLMI B 3TOM

P08 Cnoco6HOCTb N OCO3HaHUe
LLEHHOCTM Hay4YHOM
JNeATe/IbHOCTU, FTOTOBHOCTb
OCYLLLeCTBATb MPOEKTHYIO U MpaKTUyecKas
nccnepoBaTeNbeKyto paboTa Ne6
[eATe/IbHOCTb (n.5.4)
WHAMBUAYANBHO U B rpynne

PeweHue 3aga4n
37,38 (n 6,5)

MP08 CnocobHocTb BAageThb
HaBbIKaMM MOJIyYeHUs
MHbopMaLUMK U3
WUCTOYHUKOB pPa3HbIX TUMOB,
CaMOCTOATENBHO
OCYLLECTBNIATb MOWUCK,
aAHaNIM3, CUCTEMATU3ALUIO U
WMHTepnpeTauuio
MHPOpMaLMKN Pa3INYHbIX
BMO0B 1 GOopM
npeacraBaeHms

MPO9 CnocobHocTb BNageThb




pa3IMYHbIMKU crocobamu
o6LLEeHns u
B3aUMO/ENCTBUS,
apryMeHTMPOBaHHO BECTU
Auanor, yMeTb cMardyaTb
KOH®/IMKTHbIE CUTYaLLUU,
pa3BEPHYTO U JIOTUYHO
n3naratb CBOI TOYKY
3peHUs C UCMOIb30BaHUEM
A3bIKOBbIX CPE/ICTB

nP602

CnocobHoCTb U BRageHue
CUCTEMOM XUMUYECKUX
3HaHWI, KOTOpas BKJIIOYAET:
OCHOBOIMOJ1araoLLmne
NOHATUA(XMMUYECKUIA
3JIEMEHT, aTOM,
3JIEKTPOHHAas 060104Ka
atoma, s-, p-, -d-
3JIEKTPOHHbIE OpbUTaNn
aTOMOB, WOH, MOJIEKYNa,
BaJIEHTHOCTb,
3JIEKTPOOTPULLATESIbHOCTb,
CcTeneHb OKUCNEHUS,
XMMUYECKas CBSA3b, MOJIb,
MoOsipHas Macca,
MOJIIPHbIN OOBEM,
YrNepoaHbIN CKeNeT,
dYHKUMOHaNbHas rpynna,
pagukan, usomepus,
rOMOJIOTMYECKUI paa,
roMoJIorn, YrneBoaopobl,
Kncaopoa- u
asoTcojepKallpe
COeIMHEHNS,
OUMONOrMYECKN aKTUBHbIE
BellecTBa(yrneBobl, XKupbl,
6e/1Kn), MOHOMEDP,
NoJIMMep, CTPYKTYpHOE
3BEHO,
BbICOKOMOJIEKY/ISAPHbIE
COeIMHEHNS,
KpUCTaJI/IM4YeCcKas peLlETKa,
TUMbl XMMUYECKNX PeaKLMn
(okucanTenbHo -
BOCCTaHOBUTE/IbHbIE, 3K30-
M 3HA0TEPMUYECKME ,
peaKLuM MOHHOro ob6MeHa),
pacTBOP, 3/1EKTPO/INTHI,

HE3NNIEKTPOJINTHI,




3IEKTOPONUTHUYECKASA
auccoumaums, OKUCAUTEND,
BOCCTAHOBUTE b, CKOPOCTb
XMMUYECKOM peaKLnmn
XMMUYECKOe paBHOBECUE),
TEOPUN U 3aKOHbI(Teopus
XMMWYECKOrO CTPOEHUSA
OpraHM4YecKnx BelecTB A,
M, byTnhepoBa, Teopus
30EKTPOSIUTNYECKOM
auccoumaumm,
nepmnoanyeckunii 3akod .M.
MeHpaenees, 3aKOH
COXPaHEeHUsi Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMMECKUI A3bIK
XUMUK, GaKTonorn4yeckme
CBEeJIEHMS O CBOMCTBAX,
cocTaBe, NOJYYEHUNSA U
6e3onacHOM
MCMO/1Ib30BaHUMN
BaXKHEMLLNX
HeopraHM4ecKux mn
OpraHMY€eCKUX BELLLECTB B
ObITY 1 NPaKTUYECKOM
NeATeNIbHOCTU YesIoBeKa

nP603

Cnoco6HOCTb N YMeHUe
BbISIBASATb XapaKTepHble
NPU3HaK1 U B3aMMOCBSA3b
M3YYEHHbIX MOHATUMNA,
NPUMEHSTb
COOTBETCTBYHOLLME NOHATUSA
Npu ONUCaHNKN CTPOEHUS U
CBOMCTB HEOPraHM4YeCKMUX U
OpraHN4yeCcKmx BeLWEeCTB n
UX NpeBpaLLLEHNI;
BbISIBNSATb B3aMMOCBA3b
XMMUWYECKUX 3HAHUI C
NOHATUAMU U
npeacTaBAeHUAMU APYTUX
€CTeCTBEHHOHAY4YHbIX
npeaMmeToB

NnP604

Cnoco6HOCTb N YMeHUe
MCMOIb30BaThb
HanMMeHOoBaHUS
XMMMUYECKUX COEAUHEHUI
MeXXAyHapo4HOro coko3a
TEeopPEeTN4ECKOMN U

NPUKNALHON XUMUN U




TPUBUAbHblE HAa3BaHUSA
BaKHEMLLINX
BelLecTB(3TUIEH, aLEeTUNEH,
rMUepuH, deHon,
dopManbaerna, yKkcycHas
KUCNOTa, MULUMH, YrapHbIN
ras, yrieKucabin ras,
aMMMak, rawéHHas
M3BECTb, HEraléHas
M3BeCTb, MNTbEBAsA coda n
JIPYrux), COCTaBAATb
$OpMYNbl HEOPraHUYECKNX
W OpraHNYecKmx BeLeCTB,
YPaBHEHUS XMMUYECKNX
peakuuin, 06BbACHATb UX
CMbICJT; NOATBEPXKAATb
XapaKTepHble XMMUYEeCKne
CBOMCTBa BeLECTB
COOTBETCTBYHOLLMMMU
3KCMepMMeHTaMM U
3anncaMu ypaBHEHUI
peakuum

MNnP609 Cnoco6HOCTb N YMeHUe
aHaM3MpPoOBaTb
XMMUYECKY0 MHbOpMaLMIo,
Noly4aemMyto U3 pasHbIxX
WCTOYHUKOB (CpeacTB
MaccoBon MHopMaLum,
ceTb MIHTepHET 1 apyrue)

Tema 3.2 P02 Cnoco6HoCTb K
[pakTnyeckoe MPOAO/IKEHUIO
3aHATNE N2 7 obpa3oBaHua 1

NoBbILLIEHNS KBaNUOUKALNK
B N30paHHOM
npodpeccnoHanbHOM
NeaTeNbHOCTU U
06BbEKTUBHOE OCO3HaHME
PON XMMUYECKUX

o . MNpakTnyeckas
KOMMETEHUNUN B 3TOM; 6012 NY, PeweHne 3a/aum
a =
JIPO3  |CnocoGHOCTL yMeTs E)n o) 9,39,40(n6.5.)

NCNONb30BaTb AOCTUXEHUS
COBPEMEHHON XMMUYECKOM
HaYKM U XMMUYECKUX
TEXHOJIOruiM ans
NoBbILIEHNS COBCTBEHHOIO
WMHTENNIEKTYaIbHOro
pa3BUTUSA B BbIGPaHHOM
npogpeccnoHanbHOM
[EeATeNIbHOCTU;




P04

CnocobHOCTb U TOTOBHOCTb
K 06pa3oBaHUIO U
caMo06pa3oBaHMIO Ha
NPOTSXKEHUU BCEN KU3HU

NPo8

CnocobHOCTb U OCO3HaHMe
LLeHHOCTM Hay4YHOM
[esATeNbHOCTU, TOTOBHOCTb
OCYLLECTB/IATb MPOEKTHYIO U
MUccne0BaTeNIbCKYo
NesATeNbHOCTb
MHAMBUAYaNBHO U B rpynne

MPO3

CMOCOOHOCTb Y TOTOBHOCTb
K CaMOCTOATE/IbHOMY
NMOUCKY METO/,0B peLLEeHNS
npaKkTUYecKux 3agauy,
NPUMEHEHUIO Pa3JIUYHbIX
MEeTO/10B NO3HaHUSA

MPO6

CnocobHocTb BNageThb
Hay4YHbIM TUIMOM
MbILIAEHUS, BNAAETb
Hay4HOW TEPMUHOJIOTUEN,
K/IO4EBBLIMW MOHATUSIMU U
MeToZaMM

MPO7

Cnoco6HOCTb BblABUraThb
HOBblEe UAEU, NpeanaraTb
OpUrMHabHbIE NOAX0AbI U
peleHns

MnP603

CnocobHocTb popmMmupo-
BaTb YMEHMS BbISABAATb
XapaKTepHble NPU3HaKK U
B3aMMOCBS3b M3Yy4YEHHbIX
NMOHATUN

NnP604

Cnoco6HOCTb N YMeHUe
MCNoNb30BaTb
HaMMeHOBaHUS
XMMMUYECKUX COeANHEHUM
MeXXAyHapo4HOro coto3a
IUPAC, noateep»xpaTb
XapaKTepHble XMMUYeCKne
CBOWCTBA BELLECTB
COOTBETCTBYHOLMMM
JKCNepuMeHTaMn n
3anncsaMu ypaBHEHMUI
peakuum

MP606

Cnoco6HOCTb U BNageHue
OCHOBHbIMU METOAaMMU
Hay4YHOro No3HaHus
BELLLECTB M XMMUYECKUX




aBfieHnin (HabaoaeHue,
U3MepeHne, SKCNEPUMEHT,
MO/IEe/IMPOBaHUE)

MNnP609 Cnoco6HocTb popMupo-
BaTb YMEHME aHaNU3MN-
poBaTb XMMUYECKYHO

MHbOopMaLMIO
Tema 3.3 N1PO3 CrMocoBHOCTb
MpakTnyeckoe MCMob30BaTb AOCTUXKEHMUS
3aHsATHMe N2 8 COBPEMEHHOMN XMMUYECKOM

HaYKM U XUMUYECKUX
TEXHOIOTUI ANs
NOBbILLIEHNS COOCTBEHHOIO
WUHTENNEKTYaIbHOro
pasBUTMSA B BbIGpaHHOM
npodeccnoHanbHOM
nesaTenbHOCTU

NnPO7 CnocobHoCTb U
COBEPLLEHCTBOBAHMNE
3bIKOBOM U YUTATENIbCKOMN
KY/JIbTYpPbl KaK cpeacTBa
B3aMMOJENCTBUA MEX Y
NH0AbMU U MO3HAHUSA MUpPa

MPO1 CnocobHOCTb U YMeHUe
CaMOCTOSITENIbHO
dopMynmMpoBaTh U
aKTyanM3mMpoBaTb MpaKkTHyeckas
PelieHne 3apa4n
npo6semy, paccMaTtpmuBaTtb |paboTta N28
.. 41,42 (n 6.5)
€€ BCeCTOPOHHeE, (n.5.4)

onpeaensTb Leau
fesTeNbHOCTK, 3a4aBaTb
napameTpbl U KpUTEPUM UX
[LOCTUXKEHUS, BHOCUTb
KOPPEKTMBbI B
[esTeNbHOCTb, OLLEHMBATb
COOTBETCTBME pe3yNbTaTOB
LEeNsM, OLLEHNBATb PUCKU
nocieACcTBUIN AeATENIbHOCTU

MPO3 CMNOCOOHOCTb 1 TOTOBHOCTb
K CaMOCTOSITENNbHOMY
MOMCKY METO10B peLleHns
NpaKkTUYeCcKux 3aaau,
MPUMEHEHMIO PA3INYHbIX
MeTO4,0B NO3HAHUA

MP605 CnocobHOCTb U yMeHUne
yCTaHaBAMBaTb
NPUHAANEXHOCTb
N3yYeHHbIX




HEeopraHNYecKmx u
OpraHUYecKmnx BeLLECTB K
onpeaenéHHbIM KlaccaMm m
rpynnam coegmMHeHUM
XapaKTepu3oBaTb UX COCTaB
M BaKHeMNLLIME CBOMCTBA;
onpeaenstb BUAbI
XMMUYECKUX CBSA3EN
(koBaneHTHas, MOHHas,
MeTa/l/IMyecKas,
BOA0POAHAs)), TUMbI
KPUCTaN/IMYECKUX PELLETOK
BELLECTB;
KnaccnodunumpoBaTb
XMMUYECKUE peakLmm

rnP608

CnocoBHOCTb U YMEHUE
NAaHUPOBaTb U BbIMNOAHATb
XMMUYECKUI IKCMIEPUMEHT
(npeBpalleHus
OpraHnYecKmx BeLECTB Npu
HarpeBaHWK, NoayYeHue
3TUNEHA U U3yYEHUE ero
CBOWCTB, Ka4eCTBEHHble
peaKkuuu Ha anbaeruapl,
KpaxMas, YKCYCHYH0
KMCNOTY; AeHaTypauus
6eIKoB NMpu HarpeBaHuu,
LLBETHbIE peaKLuM 6enKos;
NPOBOAUTHL PeaKLNK
MOHHOro obmMeHa,
onpeaensitb cpeny BOAHbIX
pacTBOPOB, KAYeCTBEHHbIE
peakuumn Ha cynbdart-,
KapboHaT- n xnopua-
AHWOHbI, Ha KaTUOH
aMMOHUS; peLlaTb
3KCMepuMeHTasibHble
3a4a4uM No TeMam
«MeTtansibi» U «
HemMeTannbi») B
COOTBETCTBMM C NpaBUNaAMMU
TEXHUKM 6e30MacHOCTM Npu
obpallleHnn , BelecTBaMu
1 NabopaTopHbIM
obopyaoBaHUEM;
npeacTaBAsTb pe3ynbTaTbl
XMMUYECKOTo
3KcrnepuMeHTa B popme
3anuncu ypaBHeHUM




COOTBETCTBYIOLUUX PeaKLUM
1 GopMyIMpoBaTh BbIBOAbI
Ha OCHOBE 3TUX
pe3ynbTaToB

MP609 Cnoco6HOCTb N YMEHUE
aHaM3MpPoOBaTb
XUMMUYECKY0 MHPOPMaLUIO,
No/ly4aeMyto U3 pasHbIX
NCTOYHUKOB (CpeacTB
MaccoBoM MHpopMaLun,
ceTb IHTEpHET 1 apyrue)

Pasnen 4. CTpoeHne M CBOMCTBA OpraHMYecKuMX BeLLLecTB

Tema 4.1 nPo1 Cnoco6HocTb

MpaKkTnyeckoe cbopMUpOBaTL YYBCTBO

3aHATNE N2 9 ropAoCTu U YBaXKeHus K
NUCTOPUN N [OCTUXKEHUSM
OTEYeCTBEHHOM

XUMMYECKOM HAYKW;
XMMMYECKU TPaMOTHOE
nosefieHue B
npo¢peccnoHanbHOM
[eAaTeNbHOCTU U B BbITY NpU
obpallieHnn ¢
XMMUYECKUMU
BELL,EeCTBaMU, MaTepuanamu
M npoueccamm

N1PO3 Cnoco6HOCTb NCNONb30BaTb
[OCTUXKEHNS COBPEMEHHOM
XMMUYECKOM HaYKU U
XMMUYECKUX TEXHOIOT U
015 NOBbILUEHUS
CcObCTBEHHOIO

MHTENNEKTYa /IbHOro
pa3BUTUA B BbIGPAHHOM
npodpeccnoHanbHoOM
NeATeNlbHOCTH

lMpakTnyeckas
paboTa N29
(n.5.4)

PeweHune 3apa4n
27,43,44 (n 6.5.)

nPO7 CnocobHOCTb U
COBEpPLUEHCTBOBaHME
A3bIKOBOM N YUTATENBCKOMN
KYAbTYPbl KaK cpeacTBa
B3aUMOENCTBUS MeX Y
N0AbMU M MO3HaAHUSI MUpa

MPO3 CNocoBHOCTb M TOTOBHOCTb
K CaMOCTOSTE/IbHOMY
NMOUCKY METO/10B peLleHus
NPaKTUYECKUX 333y,
NPUMEHEHWIO Pa3JINYHbIX
METO/10B NO3HaHUA




MPO6

CnocobHoCTb BNajeTbh
Hay4HbIM TUMOM
MbILLJIEHUSA, BNAJETb
Hay4YHO TEPMUHOIOTUEN,

MP11

CnocobHoCTb BbIOUpaTh
TEMATUKY U METOAbI
COBMECTHbIX AENCTBUMN C
YYETOM 06LIMX UHTEPECOB U
BO3MOXXHOCTEMN KaXK10ro
4JieHa KOJIJIEKTMBA,
NpUHMMATb LLesn
COBMECTHOM AeATENbHOCTH,
OpraHn3oBbIBaTb U
KOOPANHMPOBATb AENCTBUSA
no eé€ AOCTUXKEHWIO:
COCTaBAATb NJaH AENCTBUMNA,
pacnpefenstb posu
YYETOM MHEHUM
Y4aCTHMKOB, 06CYXK1aTb
pe3ybTaTbl COBMECTHOM
paboTbl

MP13

Cnoco6HocTb
CaMOCTOATENBHO
OCYLLECTBAATb
No3HaBaTe/NbHYO
NeATENbHOCTb, BbISIBAATb
nNpo6s1eMbI, CTaBUTb U
dopmMynumpoBaTtb
COBCTBEHHbIE 334a4M B
obpa3soBaTtesibHOM
[esATeNIbHOCTU U
YKM3HEHHbIX CUTYaLMUSX,
CaMOCTOATENBHO
COCTaB/IATb M/1aH peLleHus
npobaemMbl € Y4ETOM
UMEIOLLMXCS PECYPCOB,
COOCTBEHHbIX
BO3MOXHOCTEN U
npeanoYTeHNN

MP14

Cnoco6HoCTb
$dopMMpoOBaHUSA U
NpPOsIBJIEHUS LLMPOKOM
3pyaMLMN B Pa3HbIX
o61acTAX 3HaHUN,
NOCTOSIHHO MOBbILLATbL CBOM
obpasoBartesibHbIN U
KYJIbTYPHbI YPOBEHb

MnP602

Cnoco6HoOCTb 1 BNajeHue
CUCTEMOM XUMUYECKUX




3HaHWI, KOTOpas BKJIOYaeT
OCHOBoOMONararoLue
NOHATUSA: YTNEPOHbIN
ckenet, PyHKLMUOHaNbHas
rpynna, pagukan,
n3omepus,
roMOJIOTMYeCKUi paa,
roMo0rn, yrnesoaopoasi,
KNCNOpPOA- U
asoTcogeprKaume
coenHeHns,
OGMONIOrNYECKM aKTUBHbIE
BelecTBa(yrneBoapl, *K1pbl,
6eKn), MOHOMeEDp,
nosMMep, CTPYKTypHoe
3BEHO 1 Ap.
BbICOKOMOJIEKYISIPHbIE
coeiMHEHUS; TEOPUN U
3aKOHbI(Teopus
XMMWYECKOro CTPOEHUS
OpraHMYecKmX BeLLecTB A,
M, bytnepoBa, Teopus
3JIEKTPOSINTUYECKOM
auccouunauymm,
nepuoauyeckunii 3akoH .M.
MeHpenees 1 ap.)

nP603

Cnoco6HOCTb N YMeHUe
BbISIBASATb XapaKTepHble
NPU3HaK1 U B3aMMOCBSA3b
M3YYEHHbIX MOHATUMNA,
NPUMEHSTb
COOTBETCTBYHOLLME NOHATUSA
Npu ONUCaHNKN CTPOEHUS U
CBOMCTB HEOPraHM4YeCKMUX U
OpraHN4yeCcKmx BeLWEeCTB n
UX NpeBpaLLLEHNI;
BbISIBNSATb B3aMMOCBA3b
XMMUWYECKUX 3HAHUI C
NOHATUAMU U
npeacTaBAeHUAMU APYTUX
€CTeCTBEHHOHAY4YHbIX
npeaMmeToB

NnP604

Cnoco6HOCTb N YMeHUe
MCMOIb30BaThb
HanMMeHOoBaHUS
XMMMUYECKUX COEAUHEHUI
MeXXAyHapo4HOro coko3a
TEeopPEeTN4ECKOMN U
NPUKAAAHON XUMUN U




TPMBUAbHbIE Ha3BaHUA
BaXXHEMLLUX OpraHUYEeCcKnX
N HEOPraHMYeCcKuX
BELLEeCTB; COCTaBAATb
dopMyibl, YpaBHEHUS
XMMUYECKUX peakLui,
06BACHATL UX CMbICS;

npP611

CnocobHOCTb U yMeHUue
NPUMEHATb 3HaHUA 06
OCHOBHbIX AOCTYMHbIX
MeToAax No3HaHMA
BELLLECTB U XMMUYECKUX
ABNEHUIN AN 0byvaloWmMxcs
C OrpaHNYEHHbIMMU
BO3MOXXHOCTSIMU 3,0POBbS

nrP612

Cnoco6HOCTb N YMeHUe
MCMoJIb30BaTb penbedpHO
TOYEYHYH CUCTEMY
0603HauyeHun J1. bpanns
15 3aMUCU XMMUYECKNX
dopMyn ona cnenbix u
cnaboBuasALMX
obyuyatowmxcs

Tema 4.2
lMpakTnyeckoe
3aHATHe N2 10-12

P02

Cnoco6HOCTb U TOTOBHOCTb
K NPOAOJI)KEHMIO
obpa3oBaHus 1
NOoBbILLIEHNS KBaNUDUKALNK
B M306paHHOM
npodpeccnoHanbHOM
NeaTeNIbHOCTU U
06BbEKTMBHOE OCO3HaHMeE
POJIN XUMUYECKUX
KOMMETEHLNI B 3TOM

J1IP04

Cnoco6HOCTb M FOTOBHOCTb
K 06pa3oBaHuMio U
caMo06pa3oBaHMIO Ha
NMPOTAXKEHUN BCEN KU3HMU

P05

CnocobHoCTb K
chopMmnpoBaHHOM
3KO/IOrMYECKOM KyNbTypbl,
NOHUMaHUE BINSHUS
COLMaNbHO-3KOHOMUYECKUX
NPOLLECCOB Ha COCTOSAHME
NPUPOAHOM U CoLMabHOMN
cpefibl, OCO3HaHWe
rnobanbHOro xapakrepa
3KONIOTMYECKMX NPO6GIEM

MP02

CnocobHocTb BNageThb

[MpakTnyeckune
pa6oTbl N210-12
(n.5.4)

PeweHne 3apayn
1 (n.6.5)

PelwweHne 3apa4n
1,7,8,13-19,23, 47,
48(n 6.5.)




HaBbIKaMM y4ebHo-
uccneJo0BaTeENbCKOM U
NMPOEKTHOM AEATE/IbHOCTH,
HaBblKaMU pa3peLleHuns
npo6siem

MPO3

CnocobHOCTb U FTOTOBHOCTb
K CaMOCTOATESIbHOMY
NMOUCKY METO/0B PELLEHMNS
NpaKkTUYECKMX 3a4a4,
NPUMEHEHUIO Pa3JIMYHbIX
MeTO/40B NO3HaHUS

MPO7

Cnoco6HOCTb BblABUraThb
HOBblE UAEU, NpeanaraTb
OpUrMHaNbHbIE NOAX0AbI U
pelleHuns

MP13

CnocobHocCTb
CaMOCTOATENBHO
OCYLLECTBAATD
No3HaBaTE/IbHYIO
NEeATENbHOCTb, BbISIBAATb
Npo6s1eMbI, CTaBUTb U
dopMynmposaTtb
COBCTBEHHbIE 33[a4M B
obpa3oBaTtesibHOM
NesATeIbHOCTU U
YKM3HEHHbIX CUTYaLMSX,
CaMOCTOATENBHO
COCTaB/IATb M/1aH peLleHus
npobaemMbl € Y4ETOM
UMEIOLLMXCS PECYPCOB,
COBCTBEHHbIX
BO3MOXHOCTEN U
npeanoYTeHNN

MP15

CnocobHOCTb N yMeHUne
[aBaTb OLEHKY HOBbIM
CUTyaumsiM, BHOCUTb
KOPPEKTUBbI B
[eaTeNbHOCTb, OLEHMBATb
COOTBETCTBME pe3y/bTaToB
uensam

nP601

Cnoco6HocTb
cbopMupoBaTb
npeacTaB/iieHUs: O
XMMUYECKOM
COCTaB/IAIOLLEN
ecTeCTBEHHOHay4YHOM
KapTWHbI MUpa, POSIn
XMMUN B NO3HAHUN




SABJIEHUI NPUPOAbI, B
$opMMpPOBaHUM MbILLAEHUS
N KYJIbTYPbl IMHHOCTH, €€
dYHKUMOHAIbHOM
rPaMOTHOCTMH,
Heobxoanmon gns
peLleHUs NpaKTUYeCKnx
3a7a4 U 3KONOMMYECKN
060CHOBAHHOIO OTHOLLEHMS
K CBOEMY 31J0pPOBbIO U
npupoaHoun cpege

MP606

CnocobHOCTb K BNageHUto
OCHOBHbIMW METOaMU
Hay4YHOro No3HaHus
BELLECTB U XMMUYECKNX
aBieHuin (HabnoaeHue,
U3MEpPEHNE, SKCMIEPUMEHT,
MoJennpoBaHue)

nP608

Cnoco6HOCTb N YMeHUE
NAaHUPOBaTb U BbIMNOAHATb
XUMUYECKUI IKCMEPUMEHT
(npeBpaueHns
OpraHn4YecKmx BeLWEecTB Npu
HarpeBaHWK, Noay4yeHue
3TUNEHA U U3y4yeHune ero
CBOICTB, KAYECTBEHHbIE
peaKkuuu Ha anbaeruapl,
KpaxMmars, yKCYCHYo
KMUCNOTY; AeHaTypaums
6eNKOB Mpu HarpeBaHuy,
LBETHblE peaKuum 6enKos;
NPoOBOAUTbL PeaKLnn
MOHHOro obMeHa,
onpeaensTb cpeny BOAHbIX
pacTBOPOB, KAYECTBEHHbIE
peaKkuuu Ha cysibdat-,
KapboHaT- 1 xnopua-
aAHWOHbI, Ha KaTUOH
aMMOHUS; peLlaTb
3KCMNepuMeEHTasIbHble
3a7a4M No TeMam
«MeTannbi» N «
HemMeTannbl») B
COOTBETCTBMM C NpaBUNaMMU
TEXHUKM Be30nacHOCTM Npu
obpalleHnn , BelecTBamMum
M nabopaTtopHbIM
obopyaoBaHUeM;

npeAcTaBAATb pesy/ibTaTbl




XMMUYECKOro
3KcnepuMeHTa B popme
3anMcy ypaBHEHNI
COOTBETCTBYIOLLUX peaKLUi
1 GopMynnMpoBaTh BbIBOAbI
Ha OCHOBE 3TUX
pe3yabTaToB

rnP609

CnocobHOCTb U yMeHUue
aHaIM3MpoBaThb
XUMMUYECKY0 MHPOPMaLUIO,
Nnosy4aemMyto 13 pasHbIx
WCTOYHMKOB (cpeacTB
MaccoBon MHpopMaLun,
ceTb MIHTepHET 1 apyrue)

nP610

Cnoco6HOCTb N YMeHUe
cobnoaaTh NpaBuna
3KONIOTNYECKN
uenecoobpasHoro
noeeaeHus B ObITy U
TPYAOBON AeATENBHOCTU B
Lensx CoxpaHeHs CBOEro
3[0POBbS U OKpYXKatoLllen
cpepnbl; y4UTbIBaTb
OMacHOCTb BO3/EMNCTBMS Ha
YKMBblE OpraHnU3Mbl
onpeaenéHHbIX BEWECTB,
NOHMMAs CMbICA
nokKasaresia NpeaenbHOMN
[,0MyCTUMOW
KOHLLEHTpauum

npP611

Cnoco6HOCTb N YMeHUe
NPUMEHSATb 3HaHWUS 06
OCHOBHbIX AOCTYMHbIX
MeToax No3HaHMA
BELLLECTB U XMMUYECKMUX
ABNIEHUM AN9 0OyYaroLWmXcs
C OrpaHNYEHHbIMMU
BO3MOXXHOCTSIMU 34,0PO0BbS

nP612

CnocobHOCTb U YMeHUe
MUCMN0/1b30BaTb pesbePpHO
TOYEYHYH CUCTEMY
o603HaueHu J1. bpanns
N5 3aNMUCU XUMUYECKNX
dopmMyn ans cnenbix u
cnaboBnaAWMX
obyvarowmxcs

Tema 4.3
lMpakTnyeckoe

P01

CnocobHocTb
cbopMmMpoBaTh YYBCTBO

MpakTnyeckas
pabota Ne13

PeweHue 3a8aumn
45,46 ( 6.5.)




3aHaTne N2 13

ropAoCTU N YBaXKEHUS K
NUCTOPUKN N AOCTUNKEHUSM
OTeYeCcTBEHHOM
XMMUYECKOM HaYKMU;
XMMMUYECKU FPaMOTHOE
nosefieHuNe B
npodeccnoHanbHOM
NeATeNbHOCTU U B BbITY NpU
obpauleHnu ¢
XUMUYECKUMU
BelllecTBaMU, MaTepuanamu
W npoueccamm

P02

Cnoco6HOCTb U TOTOBHOCTb
K NPOAOJI)KEHMIO
obpa3oBaHus 1
NoBbILLIEHNS KBaNUDUKALNK
B N30paHHOM
npo¢peccnoHanbHoOM
NeaTeNIbHOCTU U
0O6BEKTUBHOE OCO3HaHME
PON XMMUYECKUX
KOMMETEHLNIM B 3TOM

JNIPO3

CnocobHocTb
MCNONb30BaTb AOCTUXKEHUS
COBPEMEHHON XMMUYECKOM
HaYKM U XMMUYECKUX
TEXHOJIOrUI ans
NoBbILIEHNS COBCTBEHHOIO
WMHTENNIEKTYa/IbHOro
pa3BUTUSA B BbIGPaHHOM
npo¢peccnoHanbHOM
NeaTe/IbHOCTH

MPO1

Cnoco6HOCTb N YMeHUe
CaMOCTOSITENIbHO
dopMynMpoBaTh U
aKTya/M3mMpoBaTb
npo6semy, paccMaTpmBaTb
€€ BCEeCTOPOHHE,
onpeaensitb Lenu
JNeaTeNbHOCTU, 33/1aBaTb
napamMeTpbl U KpUTEPUN NX
NOCTUXKEHMS, BHOCUTb
KOPPEKTUBLI B
[esATeNbHOCTb, OLLEeHMBATb
COOTBETCTBME pPe3y/IbTaToOB
LensM, OLLlEHUBATb PUCKMK
nocnecTBUM AeATEIbHOCTU

MPO3

CnocobHOoCTb K

CaMOCTOATE/IbHOMY MOUCKY

(n.5.4)




MEeTO/10B peLleHNs
NPaKTUYECKUX 33134,
NPUMEHEHUNIO Pa3/INYHbIX
crnoco6oB pacno3HaBaHus
OpraHMYyecKmnx BeLLEecTB Ha
npumepe anbaeruaos,
CNUpTOB, YrNeBOAOB,
YKCYCHOM KUCNOTbI, 6esKka n
T.M.) C UCMOIb30BAHUEM UX
OUBUKO-XMMUYECKUX
CBOMCTB M XapaKTepHbIX
KayeCTBEHHbIX peaKumit.

MP04

Cnoco6HOCTb OBNAETh
BMAMU AeATENbHOCTU MO
Noly4EHNIO HOBOTO 3HAHWUS,
€ro MHTepnpeTauumu,
npeo6pasoBaHuIO U
NPUMEHEHUIO B PA3/INYHbIX
Y4EBHBIX CUTYyaLUSIX, B TOM
yucae npu co3faHum
y4e6HbIX U COLMaNbHbIX
NPOEKTOB

MPO5

CnocobHOCTb U yMeHUne
NnepeHoCUTb 3HaHUA B
No3HaBaTe/IbHYo U
npaKTn4eckyr obnactm
YKMU3HEAEeATeNbHOCTH;
WMHTErpMpoBaTb 3HaHUS U3
pa3HbIX NPeaMETHbIX
obnactemn

MPO7

Cnoco6HOCTb BblABUraTh
HOBblE UAEU, NpeanaraTb
OpUrMHaNbHbIE NOAX0AbI U
peleHuns

MP0O8

CnocobHOoCTb OBNageTh
HaBbIKaMM MOJIyYeHUs
MHbOopMaLUMKN U3
MCTOYHMKOB pa3sHbIX TUMOB,
CaMOCTOSTENIbHO
OCYLLECTBNIATb MOUCK,
aHasM3, CUCTEMATU3ALUNIO U
MHTepnpeTauuto
MHbOpMaLMM pasINYHbIX
BUJOB U $OpM
npeacTaBaeHUs

MP13

CnocobHocTb
CaMOCTOATENBHO

OCYLLLECTBASATb




Nno3HaBaTe/IbHYIO
NesATeNbHOCTb, BbISBAATb
Npo6s1eMbI, CTaBUTb U
dopMynmpoBaTb
COBCTBEHHbIE 33/1a4U B
obpasoBaTtesibHOM
NeATeNIbHOCTU U
YKM3HEHHbIX CUTYaLMUAX,
CaMOCTOSITENIbHO
COCTaBJIATb MJIaH peLleHns
npo6aemMbl ¢ y4ETOM
MMEILLMXCS PECYPCOB,
COBCTBEHHbIX
BO3MOXHOCTEN U
npeanoYTeHNN

MP14

CnocobHoCTb
dopMmnpoBaHUA U
NPOSBAEHUS LUMPOKOM
3pYANLMN B PasHbIX
06.1acTAX 3HAHUN,
NMOCTOSAHHO MOBbILLIATL CBOM
obpasoBaTtesibHbIN U
KY/bTYPHbIN YPOBEHb

MP601

Cnoco6HocTb
cdopmmnpoBaTb
npeacTaBaeHUs: o
XMMUYECKOM
COCTaBAsAOLWEN
€CTeCTBEHHOHAY4YHOM
KapTWHbI MUpa, POSIn
XMMUW B MO3HAHMU
SABJIEHWUIM NPUPOAbI, B
$opMMpPOBaAHUM MbILLNEHUS
N KYJIbTYPbl INYHOCTH, €€
YHKLUMOHANBHOM
rPaMOTHOCTMH,
HeobxoamMmon ans
peLleHUs NpaKTUYEeCKnX
3a7a4 U 9KONOMMYECKN
060CHOBAHHOIO OTHOLLEHUS
K CBOEMY 3[10POBbIO U
NpUpoaHoOI cpeae

nP607

Cnoco6HocTb
cdopmmpoBaTb
npeacTaBAeHUs: O
XMMUYECKOM
COCTaBAAOLWEN
€CTeCTBEHHOHAY4YHOM
KapTWHbI MUpa, POSIn




XMMUN B MO3HAHMU
SABJIEHUI NPUPOAbI, B
$opMMpPOBaAHUM MbILLAEHUS
N KYJIbTYPbl IMHHOCTH, €€
dYHKUMOHAbHOM
rPaMOTHOCTMH,
Heobxoanmon gns
peLleHUs NpaKTUYEeCKnX
3a7a4 U 3KONIOMMYECKN
060CHOBAHHOIO OTHOLLEHMS
K CBOEMY 34,0POBbIO U
npupoaHoun cpege

nP609

Cnoco6HOCTb U YMEHUE
aHaIM3MpoBaThb
XMMMUYeECKyto MHGopMaumto,
Nnoay4yaemMyto 13 pasHbIx
NCTOYHUKOB (CpeacTB
MaccoBon MHpopMaLun,
ceTb IHTEpHET 1 apyrue)

nrP611

CnocobHOCTb U YyMeHUe
NPUMEHSATb 3HaHWNS 06
OCHOBHbIX JOCTYMHbIX
MeToAax NO3HaHMS
BELLECTB M XMMUYECKNX
ABNEHUIN AN obyvarowmxcs
C OrpaHNYEHHbIMU
BO3MOXXHOCTSIMW 3,0POBbS

nr612

Cnoco6HOCTb U YMeHUe
MCMOJ1b30BaTh peNbedpHO
TOYEYHYIO CUCTEMY
0603HaueHum J1. bpanns
N5 3aNUCU XUMUYECKNX
dopMyn ang cnenbix n
CNnaboBUASALLMX

obyyatoLmxca

Pasgen. 5. KuH

eTn4yecKkne n TepmMmognHaMmnyeckmne 3aKOHOMEepPHOCTHN NPOTEKaAH

peakuumn

na XMMNUYeCKNX

Tema 5.1
lMpakTnyeckoe
3aHaTMe N2 14

P02

CnocoBHOCTb U TOTOBHOCTb
K NPOAOJI)KEHMIO
obpasoBaHMAa U
NoBbILLIEHNS KBaNUDUKALNK
B M36paHHOM
npopeccnoHanbHoM
nesTeNbHOCTU U
06bEKTUBHOE OCO3HaHMe
POJIN XUMUYECKUX
KOMMETEHLNI B 3TOM

NIPO3

CNocobHOCTb

lMpakTnyeckas
paboTa N214
(n.5.4)

PeweHue 3a8aum
10-12, 49,50
(né6.5.)




MCNONb30BaTh AOCTUXKEHUS
COBPEMEHHOM XMMUYECKOM
HaYKN U XMMUYECKUX
TEXHOIOTUI ANs
NOBbILLIEHNS COOCTBEHHOIO
MHTENNEKTYaNbHOIo
pasBUTUSA B BbIGpaHHOM
npodeccnoHanbHOM
nesaTenbHOCTU

JIPO8

CnocobHOCTb OCO3HAHUS
LLeHHOCTM Hay4YHOM
[esATeNIbHOCTU, TOTOBHOCTb
OCYLLECTBJIATb NMPOEKTHYIO U
UccneJ0BaTeNIbCKYHO
NesTeNIbHOCTb
MHAMBUAYANBHO U B rpynne

MPO1

Cnoco6HOCTb N YMeHUe
CaMoCTOATENBHO
dopMynnpoBathb n
aKTyanusmpoBaTb
npobaemy, paccMaTpmBaTb
€€ BCECTOPOHHE,
onpeaensitb Lenu
AeaTeNbHOCTH, 3a/1aBaTb
napameTpbl U KPUTEPUM UX
[OCTUXKEHMS, BHOCUTb
KOPPEKTUBbI B
[eaTeNbHOCTb, OLEHMBATb
COOTBETCTBME pe3y/bTaToB
LEensMm, OLEHNBATb PUCKU
nocneacTBui AesaTebHOCTH

MPO2

Cnoco6HoCTL OBJIaAETb
HaBblKaMn y4yebHo-
uccaenoBaTeNbCKON U
NPOEKTHON AeATENIbHOCTU,
HaBblKaMUM pa3peLleHns
npo6siem

MPO3

CrMOCOBHOCTb 1 TOTOBHOCTb
K CaMOCTOATESIbHOMY
NMOMCKY METO/J,0B PELLEHMNS
NpaKTUYECKMX 3a4a4,
NMPUMEHEHUIO Pa3JIMYHbIX
MeTO/40B MO3HaHUS

MPO6

CnocobHocTb BNnageTb
HaY4YHbIM TMMOM
MbILLJIEHUSA, BNAJETb
Hay4YHOW TEPMUHOJIOTUEN,
KAH0YEBLIMU NOHATUSMU U




MEeToJaMMn

MPO7

CnocobHOCTb BblABMIaThb
HOBble Uaeu, npeanaratb
OpUrMHaIbHblE NOAXOAbI U
pelueHns

MP11

CnocobHoCTb BbIOUpaTb
TeMaTMKy U MeTopl
COBMECTHbIX AENCTBUMN C
YYETOM O6LIMX MHTEPECOB U
BO3MOXHOCTEN KaXXa0ro
YjieHa KOIEKTUBA,
NPUHUMATB Lien
COBMECTHOM AesATENbHOCTH,
OpraHmM3oBbIBaThL U
KOOPANHMPOBATb AENCTBUS
no e€ JOCTMXKEHWNIO:
COCTaBAIATb MJIAH AENCTBUM,
pacnpefenstb posm
Y4ETOM MHEHUMN
YY4aCTHUKOB, 06Cy»XaaTb
pe3yabTaTbl COBMECTHOM
paboTbl

MP15

Cnoco6bHOCTb U YMEHUe
[1aBaTb OLEHKY HOBbIM
CUTyaumsM, BHOCUTb
KOPPEKTMBbI B
JleATeNbHOCTb, OLLEHMBATb
COOTBETCTBME PE3Y/IbTAaTOB
Lensam

nP608

Cnoco6HOCTb N YMEHUE
NAaHMPOBATb M BbIMNOAHATb
XUMMUYECKUIN IKCMNEPUMEHT
(npeBpaueHns
OpraHn4YecKmx BeLWEeCTB Npu
HarpeBaHWK, NoayYeHue
3TUNEHA U U3y4eHune ero
CBOMCTB, KAYECTBEHHbIE
peaKkuuu Ha anbaervapl,
KpaxMmars, yKCYCHYo
KMCNOTY; AeHaTypaums
6enKoB Npu HarpeBaHuu,
LBETHblE peakuum 6enKos;

nP609

Cnoco6HOCTb N YMeHUe
aHaIM3MpPOBaTh
XMMUYECKY0 MHbOopMaLMIo,
Nnoay4yaemMyto 13 pasHbIx
MCTOYHUKOB (CpeacTB
MaccoBon MHopMaLuK,




ceTb IHTEpHET 1 apyrue)

Paspgen 6. PactBopbl

Tema 6.2
[MpakTnyeckoe
3aHaTMe N2 15

NIPO3

CnocobHOCTb UCNONb30BaTb
[OCTUXKEHMS COBPEMEHHOM
XMMMUYECKOM HaYKM1 U
XMMUYECKUX TEXHOJIOTUI
15 NOBbILLIEHMS
cobCcTBEHHOIO
WMHTENNEKTyaIbHOro
pa3BUTUSA B BbIOpPaHHOM
npodeccnoHaabHOM
nesaTenbHOCTH

J1IP04

CnocobHocTb
MCNONb30BaTb AOCTUXEHUS
COBPEMEHHON XMMUYECKOM
HaYKM U XMUMUYECKUX
TEXHOJIOruI ans
NoBbILIEHNS COBCTBEHHOIO
WMHTENNIEKTYaIbHOro
pa3BUTUSA B BbIGPaHHOM
npo¢peccnoHanbHOM
NeaTe/IbHOCTH

JNIPO8

Cnoco6HOCTb OCO3HaHUSA
LLEHHOCTWN Hay4YHOW
NeaTeNIbHOCTU, FOTOBHOCTb
OCYLLECTBNATb MPOEKTHYIO U
nccneoBaTeNIbCKyo
NesTeNbHOCTb
WHAMBUAYANBHO U B rpynne

lMpakTnyeckas
paboTa Ne215
(n.5.4)

MP02

CnocobHocCTb BNageTh
HaBblkaMM y4ebHO-
nccnenoBaTesibCKoM U
NPOEKTHON AeATENIbHOCTH,
HaBblKaMM paspeLleHns
npo6siem

MPO7

Cnoco6HOCTb BblABUraTb
HOBbl€ UAeu, Npeanaratb
OpUrMHabHble NoAxoabl U
peleHns

nP607

CnocobHOCTb U YMeHUe
NpPoBOAUTbL PACYETbI NO
XMMUYECKUM popMynam u
YPaBHEHUAM XMMUYECKNX
peakumi ¢
MCNONb30BaHNEM
bOU3NYECKUX BESIUUNH,
XapaKTepusyoLmx
BellecTBa ¢

PelieHune 3apa4n




KOJIMYECTBEHHOI CTOPOHbI:
Macchbl, 06bEMA
(HopManbHble ycnoBus)
rasoB, KOJIMYECTBA
BeLeCTBa; UCMOJIb30BaTb
CUCTEMHbIE XUMUYECKUEe
3HaHWUS AN NPUHATUA
peLleHnit B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMSX,
CBsI3aHHbIX C BELECTBAMU U
UX MPUMEHEHUEM

rnP609

CnocobHOCTb U YMeHUe
aHaIM3MpoBaThb
XMMMUYeECKyto MHGopMaumto,
Nnoay4yaemMyto 13 pasHbIx
MCTOYHUKOB (CpeacTs
MaccoBon MHpopMaLun,
ceTb IHTEpHET 1 apyrue)

nP610

Cnoco6HOCTb N YMeHUE
cobaoaaTh NpaBuna
3KOI0rMYecKm
LenecoobpasHoro
noeeAeHus B ObITy U
TPYLOBOM AeATeNbHOCTU B
LEensx COXxpaHeHs CBOEro
3[0POBbS U OKpYXKatoLlen
cpenbl; y4MTbIBaTb
OMacHOCTb BO3/ENCTBMS Ha
YKMBblE OpraHnU3Mbl
onpenenéHHbIX BELWECTB,
NOHMMAas CMbICA
nokasaTesis npeesibHOM
J,0MyCTUMOW
KOHLLEHTpauum

npP611

Cnoco6HOCTb N YMeHUe
NPUMEHSTb 3HaHWUSI 06
OCHOBHbIX J1OCTYMHbIX
MeTojax No3HaHMA
BELLLECTB U XMMUYECKUX
SABJIEHUI AN8 06y4YatoLLmxcs
C OrpaHNYeHHbIMU
BO3MOXXHOCTSIMU 3[10POBb$

Paspgen 7. Xumunsa B 6bITY M NPOU3BO

,EI,CTBGHHOVI AeATENIbHOCTU YETOBEKA

Tema 7.1 JIPO1
lMpakTnyeckue
3aHATUA N2 16-17

CnocobHoCTb U
cbOopMUPOBaAHHOCTb
4yBCTBa rOp0CTH U
YBaXKEHUSA K UCTOPUN U
JNOCTUXKEHUAM

lMpakTnyeckas
pabota N216-17
(n.5.4)




OTEeYeCTBEHHOM
XMMUWYECKON HaYKM;
XMMUWYECKU rpaMOTHOE
nosefieHNe B
npogpeccnoHanbHoOM
NeaTeNbHOCTU U B BbITY NpU
obpauleHnu ¢
XMMUYECKMMU
BelllecTBaMU, MaTepuanamu
M npoueccamm

P02

Cnoco6HOCTb M FOTOBHOCTb
K NPOAOJI)KEHMIO
obpa3oBaHua 1
NoBbILIEHNS KBaNUDUKALNK
B N30paHHOM
npodpeccnoHanbHOM
NeaTeNbHOCTU U
06BbEKTUBHOE OCO3HaHMeE
PON XMMUYECKUX
KOMMETEHLMI B 3TOM

P04

Cnoco6HOCTb M FOTOBHOCTb
M CNOCOBHOCTbL K
0bpa3oBaHM1IO U
caMoo06pa3oBaHMIO Ha
NMPOTAXKEHUN BCEN KU3HMU

MPO3

CnocobHOCTb U FTOTOBHOCTb
K CaMOCTOATESIbHOMY
NMOUCKY METOJ,0B PELLEHMUS
NpPaKTUYECKMX 3a4a4,
NPUMEHEHUIO Pa3JIMYHbIX
MeTO/0B MO3HaHUS

MP04

Cnoco6HoCTb BNageTb
BUAAMMU AeATeNbHOCTU MO
NoNy4eHMI0 HOBOIO 3HaHMS,
€ro MHTepnpeTauum,
npeo6pa3oBaHUIO U
NPUMEHEHUIO B Pa3/INYHbIX
Y4eBHbIX CUTYyaLUSX, B TOM
yncae Npu cosaaHnm
Y4eBHbIX U COLMaNbHbIX
NPOEeKTOB

MPO5

Cnoco6bHOCTb U YMeHUe
NnepeHoOCUTb 3HaHUS B
No3HaBaTe/IbHYHO U
npaKTU4eckyto obiactu
YKU3HEOEATeNbHOCTY;
WMHTErpupoBaTh 3HaHMS 13
pa3HbIX NPEAMETHbIX




obnacrten

MPO8

CnocobHocTb BNageTb
HaBbIKaMM MOJIyYeHUs
MHbopmMaummn 13
WMCTOYHMKOB pa3sHbIX TUMOB,
CaMOCTOSATENIbHO
OCYLLECTBNIATb MOUCK,
aHaNIM3, CUCTEMATU3ALUNIO U
MHTepnpeTauuto
nHdOopMaLMn pasINYHbIX
BUAOB U GOpM
npeacTaBaeHns

MP0O9

Cnoco6HocCTb BnageTb
pasIMYHbBIMKU cNocobamu
o6LLeHns u
B3aMMOJENCTBUA,
apryMeHTUPOBaHHO BECTU
Ananor, yMeTb cMsryaTb
KOH}AMKTHbIE CUTYaLUN,
pa3BEPHYTO U NOTUYHO
n3naratb CBOI TOYKY
3peHMA C UCNO/Ib30BAHUEM
A3bIKOBbIX CPECTB

MP16

CnocobHOCTb NOHMMATb
CBOE 3MOLMOHaIbHOEe
COCTOSIHME, BUAETb
HanpaBAeHUs Pa3BUTUSA
cobCcTBEHHOM
aMoLUMoHaNbHOM chepbl,
ObITb YyBEPEHHbIM B cebe

MP17

Cnoco6HOCTb NOHUMAaTb
3MOLMOHA/IbHOE COCTOsAHME
APYrUX, y4UTbIBaTb €ro npu
OCYLL,ECTBJIEHMMN
KOMMYHMKaLNH,
CrMOCOBHOCTb K COYYBCTBUIO
N conepeXXmBaHuio

MP18

CNOCO6HOCTb NPUHMMATL
cebs, NoHMMas cBou
HeJ0CTaTKMU U JOCTOUHCTBA,
NMPUHUMATb MOTUBbLI U
apryMeHTbl Apyrnx atoaem
npu aHanuse pesynbLTaToB
NeaTeNbHOCTU, MPU3HaBaTb
CBOE NpaBo U NpaBo ApPYrux
N0JEN HA OLLIMOKM,
pa3BMBaTb CNOCOBHOCTb

MOHNUMATb MUP C NO3NLNUN




JIpYroro yenoBeka

nP602

CMMBOJIMYECKNI A3bIK
XUMUK, GaKTonorn4yeckme
CBeJleHMS O CBOMCTBAX,
cocTaBe, Noy4YeHUs U
6e3onacHOM
MCMoIb30BaHUM
BaXKHEMLLNX
HEOpPraHNYECKNX U
OpraHNYeCcKnX BELLECTB B
ObITY 1 NPaKTUYECKOM
[esTeIbHOCTU YeNIoBEKA

MP606

Cnoco6HoOCTb 1 BNageHue
OCHOBHbIMU METOAAaMMU
Hay4YHOro No3HaHus
BELLLECTB M XMMUYECKNX
aBneHnn (HabaoaeHue,
NU3MepeHne, SKCNEPUMEHT,
MO/le/IMpOBaHMe)

rnP609

CnocobHOCTb U YMeHUe
aHa/IM3MpoBaThb
XMMMYeCKyto HGopMaumtio,
Nnosy4yaemMyto 13 pasHbIx
MCTOYHUKOB (CpeacTs
MaccoBon MHpopMaLun,
ceTb IHTEpHET 1 apyrue)

npP611

Cnoco6HOCTb N YMeHUe
NPUMEHSTb 3HaHWUSI 06
OCHOBHbIX JOCTYMHbIX
MeTo/iax NO3HaHMS
BELLECTB U XMMUYECKNX
SABNEHUIN AN5 0ByyatoLWmxCs
C OrpaHUYeHHbIMU
BO3MOXXHOCTSIMU 3[10POBb$

nr612

Cnoco6HOCTb U YMEHUE
MCNONb30BaThb penbedpHO
TOYEYHYH CUCTEMY
o603HauyeHu J1. bpanns
N5 3aNUCU XUMUYECKNX
dopmyn ans cnenbix u
CNaboBUAALLMX
obyuatowmxcs

4 Onucanue nNpoueaypbl OLeHUBAHUS

Pesynbrarsl

OLICHUBAIOTCs

1o

o0yuyeHMs MO MpeaMeTy, YpOBeHb C(HOPMHUPOBAHHOCTH KOMIIETECHIIMH

YETBIPEX

OJILHOM  IIKaJIE  OLICHKAMMU:

«YOOBJICTBOPHUTECIIBHO», KHCYAOBJICTBOPHUTCIIBHO).

COTIIUYIHOY,

«XOPOILOY,




Texymas arrectanus Mo NpeIMETy NPOBOAUTCSA C LEJIBIO CUCTEMATUYECKON IPOBEPKU
nocTxeHn oOydaronuxcsi. OObeKTaMu OLEHUBAHUS SBIISIOTCS: CTEIEHb YCBOEHUS TEOPETUYECKUX
3HaHUI, ypOBEHb OBJIAJICHUS NMPAKTUYECKMMU YMEHUSMH M HaBBIKAMU IO BCEM BHJAM Yy4eOHOMU
paboThl, KAYECTBO BBIMIOJHEHUSI CAMOCTOSITENIbHOM paboThl, yueOHas AUCUUIUIMHA (AKTHUBHOCTh Ha
3aHATHUSAX, CBOEBPEMEHHOCTD BBIIIOJIHEHUS PA3JIMYHBIX BUJIOB 33JaHUMH, MOCEIIAEMOCTh BCEX BUI0B
3aHATUHN TIO0 ATTECTYEMOU JTUCIUIUINHE).

IIpn mnpoBeneHMM NPOMEXKYTOUYHOM aTTECTALIMM OLIEHUBAETCA JOCTHKEHHME CTYJIEHTOM
3aIJTaHUPOBAHHBIX [0 JUCHMIUIMHE pPE3yJbTaTOB OO0yuYeHus, 00ecrneuyuBaroMX pe3yJIbTaThl
OCBOCHMS 00pa30BaTEIbHON MPOrPaMMBbI B LIETIOM.

Kpurtepun oneHUBaHMs YCTHOTO OTBETA

(omleHOYHBIE CpeACTBa: coOeceqoBaHue, 3aIiTa COOOIEHN s, AOKIal, HHANBUAYAILHOTO /
IpYyNIIOBOrO NPoeKTa, A1 epeHnpoBaHHbIX 3aHH, 3aJaHUI IPAKTHYECKUX PadboT)

5 6a1710B - OTBET MMOKa3bIBAET MMPOYHBIE 3HAHUSI OCHOBHBIX IPOLECCOB XUMHUH, OTINYAETCS
ryOMHOW M TOJHOTOM PAacKpbITHs TEMBbI; BaJieHUE TEPMHUHOJOTHYECKHUM ammapaTroM; yMEHHE
OOBSACHITH CYIIHOCTb, SIBJICHHM, TPOIECCOB, COOBITUH, JenaTh BHIBOABI U O0OOIIEHWS, aBaTh
apryMEHTHPOBAaHHbIE OTBETHI, IPUBOAUTH IPUMEPHI; CBOOOHOE BiaIEHUE MOHOJIOTHYECKOI peyslo,
JIOTUYHOCTH U TIOCJIEI0BAaTENbHOCTh OTBETA; YMEHHUE MPUBOJIUTE MPUMEPHI COBPEMEHHBIX MPOOIIEM
U3y4aeMoi 00JIacTH.

4 6aqua - oTBET, OOHApYKMBAIOLIUN IMPOYHBbIE 3HAHUS OCHOBHBIX IPOIECCOB XHUMHH,
OTJIMYaeTCs TIyOMHON M MOJHOTOW PAacCKPBITHsS TE€MbI; BIaJCHHE TEPMUHOJIOIMYECKUM almnapaToMm;
yMEHHE OOBSICHITH CYIIHOCTb, SIBJICHMH, IPOLECCOB, JielaTh BBIBOABI M 00O0OIIEHUS, /1aBaTh
apryMEeHTUPOBAHHBIE OTBETHI, IPUBOAUTH IpUMephl. OIHAKO OIMYCKAETCsA OJHA - IBE€ HETOYHOCTHU
B OTBETE.

3 Oasa — OTBET, CBMJETENIBCTBYIOIIMI B OCHOBHOM O 3HAaHHMU IPOLECCOB XUMHH,
OTJIMYAIOIIMNCA HEAOCTATOYHOW TIIyOMHON M TOJHOTOW PAacKpbITUS TEMbl; 3HaHHWEM OCHOBHBIX
BONPOCOB TEOpHM; cinabo c(HOPMUPOBAHHBIMM HABBIKAMHU aHalW3a SBJICHHUH, IPOLECCOB,
HEJOCTaTOYHBIM YMEHUEM JaBaTh apryMEHTHpPOBAHHbIE OTBEThl M MPUBOIAUTH IPUMEPHI.
JlomyckaeTcsi HECKOJIbKO OLIMOOK B COJEpKAHUU OTBETA; HEYMEHHUE MPHUBECTH MPUMEP Pa3BUTHUSA
CUTYalluH, POBECTH CBSI3b C IPYTUMH aCTIEKTaMU U3ydaeMOl 00JacTH.

2 0Ganna — OTBeT, OOHapYXHMBAIOIIMI HE3HAHHE MPOIECCOB, HU3YyYaeMbIX XHUMHH,
OTJIMYAIOIIMNCA HETrITyOOKHMM pacKpbITUEM TEMbl; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec(OPMUPOBAaHHBIMU  HaBbIKAMH ~ aHalU3a  SBJCHUH, IPOLIECCOB; HEYMEHHEM  J1aBaTh
apryMEHTHPOBaHHBIE OTBETHI. JlOMyCKalOTCs cephe3Hble OMMOKU B COJEPKAHUN OTBETA; HE3HAHHE
COBPEMEHHOM MPOoOIeMaTUKH U3y4aeMon 00IacTH.



Ouenka 3KcnepuMeHTAJbLHBIX YMEeHHUi

OreHKa CTaBUTCS HA OCHOBAHWW HAOJIOACHUS 32 O0yYarOIIMMUCS M MUChbMEHHOTO OTYETa 3a
pabory.

5 6an10B - paboTa BBITIOJHEHA ITOJTHOCTHIO U TIPABHIILHO, C/ICJIAHbI PaBUIIHHBIC HAOIIOICHUS
Y BBIBOJIBI; DKCIIEPUMEHT OCYIIECTBIICH I10 IJIaHY ¢ Y4eTOM TEXHUKH O€30MaCHOCTH U TIPaBUI pabOTHI
C BemecTBaMM M OOOpYJOBAaHWUEM; TPOSBICHBI OPraHU3allMOHHO - TPYAOBBIE YMCHHS,
MOJIZICPKUBAIOTCS YHCTOTa pabodyero Mecra M MOPSIOK (Ha CTONE, SKOHOMHO HCHOIB3YIOTCS
PEaKTUBBI).

4 6an71a - paboTa BBIMOTHEHA MIPaBUIIBHO, CIeTIaHbl TPABUIIbHBIE HAOTIOACHHS U BBIBOABI, HO
MIPH 3TOM SKCIIEPUMEHT IMPOBEJCH HE IMOJHOCTHIO WJIM JOMYIIECHB HECYIICCTBCHHBIC OIMUOKU B
paboTe ¢ BelecTBaMu M 000pYA0BaHUEM.

3 faana - paboTa BBITIOJHEHA MPABWJIBHO HE MEHEE YeM HAIOJIOBUHY WM JOITyIICHA
CYILIECTBEHHAs OIIMOKA B X0JI€ SKCIIEPUMEHTA B 00BSCHEHUH, B O(POPMIICHUN PAOOTHI, B COOIIOICHUN
MIPaBWJI TEXHUKH O€30ITACHOCTH Ha paboTe ¢ BEMICCTBAMH U 000PYIOBaHHEM, KOTOPask HCIIPABIISICTCS
10 TpeOOBAHUIO MperoaaBaTes.

2 fdanga - jgomymieHsl ABe (M Oojee) CyIIeCTBEHHBIE OMMOKH B XOJZ€: DKCIIEPUMEHTa, B
o0BsicHeHNH, B opopmiieHuu paboThl, B COOMIOCHUH MPABUI TEXHUKHU 0€30MaCHOCTH MpH padoTe ¢
BEIIICCTBAMH M 000PYyIOBAaHUEM, KOTOPBIC 00YJAFOIIUICS HE MOXKET HCIIPABUTH JaXKe 110 TPeOOBAHHUIO
IperoiaBaTelis;, padboTa He BBIIIOJIHCHA, Y YUaIIErocs OTCYTCTBYET SKCIICPHUMEHTAIbHBIC YMCHUS.

Ounenka yMeHHUil peliaTh pac4éTHbIE 321241

5 6anjoB - B JIOTMYECKOM pAcCYXICHHM W pEIICeHWH HET OINMOOK, 3ajJadya pelieHa
paLMOHATIBHBIM CIIOCOO0OM;

4 6ania - B JOTHYECKOM PACCYXKICHUH U PEIICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3a1a4a
peleHa HepalMOHAIbHBIM CLIOCOOOM, WX JIOMYIIEHO He 00Jiee IByX HECYIIECTBEHHbBIX OLIHMOOK.

3 fauia - B JIOTUYECKOM pACCYKJIEHHUM HET CYyIIECTBEHHBIX OMIMOOK, HO JOMYyIIEeHa
CylLIecTBEHHasl OIIMOKa B MaTeMAaTHYECKUX pacueTax.

2 Gajya - UMeeTcsl CYIIECTBEHHbIE OIIMOKM B JIOTMYECKOM pPAacCyXJIE€HWU U PEUICHHH.
OTcyTcTBHE OTBETA Ha 3a/1aHUE.

OuneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

5 6aJ10B - OTBET MOJTHBIN M IPABHIIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OMIMOKA.

4 6ajii1a - OTBET HEMOJHBIN WU JIONYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLIMOOK.

3 fayna - paboTa BBINOJIHEHA HE MEHEE YeM HAIOJOBHHY, JOIMYIIEHAa OJHA CYyIEeCTBEHHAas
OLIMOKA U MPH 3TOM JBE-TPU HECYILIECTBEHHBIE.

2 0amna - pabora BBIOJIHEHA MEHBIIE, YeM HAIOJOBHHY WM COJCPKHUT HECKOIBKO
CYLIECTBEHHBIX OIMOOK. PaboTa He BHINOIHEHA.

[Ipu omueHKe BBHIMONHEHHUS MUCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOIMMO YUYUTHIBATH
TpeOOBaHUS eAMHOTO OphorpadUIeCcKOro pexuma.

KpnTepnn OICHUBAHUA TECTOBOI'O 3aJaHUA

OueHka OmauyHo XopoLio YaosnemsopumeibHo |HeyagosiemBopumesibHO
Kosmnyectso
0 o1 81% g0 o 0
NpPaBUJIbHbIX 91% n=2 o He MeHee 70% mMeHee 70%
90,9 %
OTBETOB

Kpurepun BbicTaB/IeHUS OLIEHKHU CTYIEHTY HA 3a4eTe
(OLIEHOYHBIE CPEJICTBA: BHIMIOJIHEHHE MUChbMEHHBIX PA3HOYPOBHEBBIX 33]1a4 M 3aJaHU)

OugeHka no
NPOMEXXYTOYHOM XapaKTepucTuKa KadyectBa ChGOPMMPOBAHHOCTU KOMMETEHL M
aTTecTtaumm




CTyAeHT [AEeMOHCTpUPYET CHOPMUPOBAHHOCTL  AUCLUMNIANHAPHbIX
KOMMETEHUMIA  Ha  MNPOABMHYTOM  YpPOBHEe:  O6HapyXuBaeT
BCECTOPOHHEe, cucTeMaTUYeckoe W [Jlybokoe 3HaHue y4yebHoro
MaTepuana, yMeeT TECHO YBA3bIBaTb TEOPUIO C NPaAKTUKOMN, CBOBOAHO
cnpaBfiseTcs ¢ 3ajadamMu, BomnpocaMM U APYrUMM  BUAamMu
NPUMEHEHNSI 3HAHMIA, NPUYEM He 3aTPyAHsIeTCa C OTBETOM MNpwU
BMIOU3MEHEHUN 33aJaHUM, NPaBUIbHO OBGOCHOBLIBAET MNPUHATOE
pelleHme, BAageeT pPasHOCTOPOHHWMM HaBblKaMW M MPUEMAMMU
BbINOJIHEHUSA NPAKTUYECKMX 3a4a4.

«3a4TeHo» /
«OT/IMYHO»

CTyAQeHT AEeMOHCTpUPYET CHOPMUPOBAHHOCTL  AUCLMUMNINHAPHbIX
KOMMETEHUMIA Ha 6a30BOM YPOBHE: OCHOBHbIE 3HAHUSA, YMEHWUS
OCBOEHbI, HO AOMYCKalTCS HE3HAYUTEJIbHbIE OLIMOKM, HETOYHOCTU,
3aTPYAHEHUS NPU aHAIMTUYECKUX OMepaumsiX, NepeHoce 3HaHUN U
YMEHWUI Ha HOBble, HECTaH4APTHbIE CUTYaLIUMN.

«3a4yTeHo» /
«XOPOLLIO»

CTyAeHT [AEeMOHCTpUPYET CPOPMUPOBAHHOCTL  AUCLUNIANHAPHbIX
KOMMETEHUMIA Ha TMOPOroBOM YpPOBHE: MMEET 3HaHUA TOJIbKO
OCHOBHOrO MaTtepuasia, HO He YCBOWN ero petanen, B Xone
KOHTPOJIbHbIX MEPOMNpPUATUIA [0MNYCKAOTCA 3HAYUTE/IbHbIE OLUMGKM,
HeJ0CTaTO4YHO NpaBu/bHble GOPMYANPOBKM, HAPYLLIEHUS OTUYECKOM
NocnefoBaTeNIbHOCTMY B U3/IOXKEHMM MPOrpaMMHOrO MaTepuana,
MCMbITbIBAET 3aTPYJAHEHUS MPU BbINOJHEHUN MNPAKTUYECKUX PaboT,
NPy ONEpPUPOBaAHUN 3HAHUAMU U YMEHUAMM MPU UX NEpPeHoce Ha
HOBbI€ CUTYaLUN.

«3a4TeHo» /
«Y[0BJIETBOPUTESIBHO»

CTyAeHT [AEMOHCTpUPYET CPOPMUPOBAHHOCTL  AUCLMUMNINHAPHbIX
KOMMETEHUMIN HAa YPOBHE HUXKE MOPOroBOro: BbISIB/ISIETCS MOJIHOE UK
«He 3a4TeHo» / NMPaKTUYECKN MOJIHOE OTCYTCTBME 3HAHWIM 3HAYUTENIbHOM YacTu
«HeyJ0BNETBOPUTE/IbHO» [MPOrPaMMHOI0  MaTepuana, CTyAeHT [JOMyCKaeT CyLWEeCTBEHHbIEe
OLWNBKKN, HEYBEPEHHO, C GONbLIMMM 3aTPYAHEHUSAMU BbIMOJIHAET
NpaKTU4eckne paboTbl, yMEHUS U HaBbIKM HEe CHOPMUPOBAHBI.

5. Ilpumepbl OLEHOYHBIX CPEACTB AJIsl IPOBeIeHUs TeKYLIel aTTecTalun
5.1 KoHTpoOJIbHBIE BONPOCHI U 3aIaHUA.
Pa3nes 1. OcHOBBI CTPOCHHUS BelIeCTBA
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB U MPUPOJA XUMUUECKON CBS3H
[IpoBepsiembie pe3ynbraThl 00yuenus- JIP 02, JIP 04, MP 03, ITP 02, ITP 09

1.Yto0s1 661110, eciiu 661 npuHLMI [aynu He cobmronancs?

2.YTo Takoe mpoBaj JIEeKTpoHa?

3. UeM OTIMYAIOTCS MOHATHS BaJICHTHOCTU U CTETIEHU OKUCIIEHUS?

4.ITouemy, B OTIMYME OT OOJBIIMHCTBA DIIEMEHTOB- HEMETAJUIOB, CAMBIE SIPKUE TIPEJACTAaBUTEIN
UX — raJloreHbl- He 00pa3yloT auIOTPOIHBIX Moaudukanuit? Hamummure cTpykTypHbIE (HOpMYJIbI
BemectB: CO, CaF, F,, O F,?

5. Jlokaxxute, 4TO BCE THIBI XMMHUYECKOH CBSI3U UMEIOT OOILYIO PUPOLy?

Temal.2. Ilepnoauyeckuii 3axon u Tadauna JI. U. MenpaeneeBa
[IpoBepsiembie pe3ynbraTsl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, I1P 03, ITP 08

l.Hoquy TaK II0X0KU CBOMCTBA JIaHTaHa U JJAaHTaHOHU 0B, aKTUHUSA U aKTI/IHOI/II[OB?
2.KakoBa o6mas (opmyia BICIIET0 THAPOKCHIA, COOTBETCTBYIOMIEro dneMenTam VII rpymmbi?
Kaxkos ero xapaxrep?



3.Ilouemy BoJOpOJ, B OTIMYHME OT BCEX APYTUX 3JIEMEHTOB, 3alMchbiBalOT B [lepuonndeckoit
tabmune /.M. MenneneeBa 1Bak ipl.

4. TloueMy »>J€MEHTHl  IJIaBHBIX MOATPYII BTOPOTO U TPETHETO
XUMUYECKUMH aHasIoramu? B 4ém nposBisgeTcs: aHaIorus?

5. CocTaBbTe SJEKTPOHHYIO M Tpaduueckyro (opMyny s XUMHUECKOTO HJIEMEHTa IO
HOMepoMm 13.

Pa3jnen 2. XuMu4yeckue peakuuu

Tema 2.1. Tunbl XuMHUYECKUX peakuuil

ITpoBepsemsbie pe3ynbrathl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, TTPOS, TTP06,
P07, IIP10, IIP11

nepuoaa HAaA3bIBAKOT

1.JlaitTe XapakKTE€pUCTUKY PEAKIIMU CUHTE3a OKCUAa cephlVI

2.B uéM nposBISAIOTCA OCOOCHHOCTH PeaKIIMii 3aMEIEHUS Y OPTaHMYECKUX BEIIeCTB?

3.JlaliTe XapaKTepUCTHUKY pEaKIIMH METaHa C XJIOPOM TI0 BCEM MpHU3HAKAM KJIacCU(pUKAIUH.

4.PaccuuTaiite TernoBoi 3Qdext peakuu okuciaerus 70 Kr azoTa B okcup azora II.

5. PaccTtaBbTe K09(h(PUIMEHTHI B YPABHEHUSIX PEAKIIUM, YKAKUTE TUI PEAKIIUU:

a) FeCl, + Cl, — FeCl; ;06) AI(OH); — Al,O3 + H,O; B) FeCl; + NaOH — NaCl + Fe(OH);

6.Ilpu coequuenuun 18r amoMuHUS ¢ KHUCIOpPOoaoM Beiaensercs 547 k/[x Temnorel. CocTaBbTe
TEPMOXUMHUYECKOE YPaBHEHUE PEAKIIUU

Tema 2.2. DJieKTpPoTUTHYECKAS JUCCONMALMS U HOHHBIH 00MeH

1.Kakue BemiecTBa OTHOCATCS K 3JIEKTPOIUTAM, a KAKUE K HERJIEKTPOIUTam?

2.3an0JIHUTE TaOIHITY

pH 2 12 7 8 5 13 4
[H"]
[OH']
Tun cpeapl
3.CocTraBbTe MOJIEKYJISIpHBIE U MOHHBIE YpaBHEHMsI peakuuil Mmex 1y Bemectsamu: a) KOH u
MgCl,
6) KzCO}I/I HNO3

4. HanumuTe MOJHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS! BO3MOKHBIX PEAKINI MEXKIY
MOTIAPHO CITMBAEMBIMH PACTBOPAMHU COJICH: HUTpAT cepedpa, KapOOHAT HATPHsl, XJTIOPU KAIIbIIUS,
dbocdar kanus

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1. Kinaccuduxanusi, HOMEHKJIATypa U CTPOEHHE HEOPTAaHMYECKHUX BellecTB

[IpoBepsiembie pe3ynbratsl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP09, TTP08, ITP09

1.HazoBute o0mmue Ki1acchl HEOPraHMUECKUX BEIIECTB

2.3anumure CTPYKTYpHYIO (OPMYITy CEpHON KHCIIOTHI

3.Kakue BbI 3HaeTe BeliecTBa ¢ ABOMCTBeHHON (yHkimen?. [IpuBenuTe mpuMepsl TaKUX
BEILIECTB U MOJTBEPIUTE TAKYyIO JBOWCTBEHHOCTh CBOMCTB ypPaBHEHUAMHU COOTBETCTBYIOLINX

peakuuii
4. Bp1OepuTe OKCUABI U3 CIACAYIONINX BEIICCTB
H2$O4 503 Fe203 C02 H25|03 CaC03 CaO CcO
S|02 NaOH AI(OH)3 Mn,07 FeO SO, N,Os Na,O
5. OTtHecure npupoay okcuoB. OTBETHI 3aIHUIIUTE B TAOIUILY
Na,O SO, K,O CuO CrO; Mn,05 S|02 N,Osg
CaO SO, P,05 FeO MnO Al,O5 BeO Fe,O4
OCHOBHblE KMC/IOTHbIE |aMd>0Tepr|e




6.Hexotopass kucnora comepxxut Bomopon (2,2%), wuox (55,7%) u xucmopon (42,1%).
Onpeaenure NpocTeuInyo GopMyry STOM KUCITOTHI.

7. Belnucarth U3 CIIMCKa BEIIECTB OKCHUBI, OCHOBAHHUS, KMCIOTHI , COJIM M Ha3BaTh ux: H,SOy ,
Cu(OH),,K5P04, CaO,

8. CocraButh Qopmynsl coequHenwmii: a) okcuaa yriepona( Il) ,0) rugpokcuna menu (1), B)
XJIOPOBOJOPOIHON KUCIIOTHI, T') cylibaTa HATpuUs

Tema 3.2. PU3UKO-XMMUYECKHE CBOHCTBA HEOPTAaHUYECKHUX BelleCTB
[IpoBepsiembie pe3ynbratel 00ydenus- JIP04, JIP08, MP03, MP06, MP07, ITP03, TTP04, TTP06,
I1P09

1.Hanucatp ypaBHEHUS! XUMUYECKUX pEaKlui, a K OyKBaM I U J COCTaBUTh HOHHBIE (DOPMBI:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO; + CaO 1) CaCO; + HCI 1) AICl; + AgNO; e) Ba(OH),
+ Si0,
2. OcyuiecTBUTH MEPEXOJIbl: KaJHii — OKCHJ] KaJlusi — THAPOKCU Kallusl — CyIb(aT Kaus

3. 3agaya: CKOJIBKO KI' HATpHUsl MOTpPeOyeTcs sl peakiuu B3auMOJCUCTBHUS ¢ 16 KT cepwl,
coaepxarieit 25% npumeceit, ecinu cxema peakuuu: Na + S — Na,S

4.CKOJBKO KI' HAaTpHUs TOTpeOyeTCsl sl peakiiK B3aUMOJICHCTBUS C 16 KT cephl, copepxKanieit
25% npumeceit, ecnu cxema peakiuu: Na + S — Na,S

Tema 3.3. UnenTndukanns HeopraHn4eCKNx BelecTs
[Tposepsiembie pe3ynbrathl o0yuenus- JIP03, JIP07, MPO1, MPO03, TTP0S5, TTP08, ITP09

1. Hanucatb xumuueckue (popmyJibl BELIECTB, HAXOAIIMXCS B TPEX KoJbax, eciu:

A. pacTBOp U3 MEepBOl KOJIOBI OKpAIIMBACT IJIAMS B JKEITHIH, a U3 BTOPOU — B (DHOIETOBBIIA
LIBET;

B. mnpu narpeBanuu oOpasua u3 Tperbeid koaosl ¢ NaOH nosiBuiics 3anax amMmmuaka;

C. npu npunuanuu pactBopa AgNO; Bo Bcex o0Opasiiax BbIINaIU OCaJAKU O€oro 1BeTa,
puYeM B 00paslie U3 TpeThel KOJIOBI 0CaJ0K paCTBOPUIICS MPU JOOABICHUH BOJIBI;

D. no6asnenue pactBopa BaCl, cmocoOcTBOBaNO BBINAACHUIO OEIIBIX 0CaJAKOB B 00pa3iax
U3 BTOPOH U TPEThel Kob;

E. npunusanue pactsopa HC1 npuseno k OypHOMY BBIJICICHHIO T'a3a B 00pasiie U3 BTOPO
KOJIOBI, IPHYEM 3TOT T'a3 BbI3Bal momyTHeHue pactBopa Ca(OH)s.

OTBeT MOATBEPAWTh YPABHEHHUSIMU COOTBETCTBYIOIIMX pEAKIHM B MOJICKYJSAPHON U
MOJIEKYJISPHO-MOHHOU (hopme.

2. OnpenenuTpb, B KAKOM HMEHHO KOJIOE COJEPKHUTCS KaXkK/I0€ U3 yKa3aHHBIX BEIIECTB.

B dyetbipex kombax 0e3 ITUKETOK COJEpP>KATCS PAacTBOPHI CIEAYIOUIMX BEIIECTB: COJITHOMN
KUCJIOTHI, XJopuaa Oapus, cynsgata kamus, pocdara xanus. Vcrnons3ys TOMOIHUTENEHO PACTBOP
AgNOj;, onpenenuTh, B KAKOH UMEHHO KOJIOE COAEPKUTCS KaKI0€ M3 YKa3aHHBIX BemiecTB. OTBET
HOJTBEPANTH YPABHEHUSMH PEAKIMi B MOJIEKYISIPHOM U MOJIEKYJISIPHO-UOHHOU (hopMme.

3. OnpenenuTh COCTaB COAEPKUMOTO BTOPOM M TPEThel MPOOUPOK

B nsaTh mpobupok, comepiKanux pacTBOpHI XiIopuaoB Kanusd, meau (I1), 6Gapus, anroMuHus u
xenesa (I11), no6aBunu pactBop NaOH. Ykazarh, B KaKuX UIMEHHO MPOOUPKAX HAXOIUIIUCh TAHHBIE
COJTH, €CJIA B TIEPBOM MPOOUPKE BHITIANI OCATO0K OETI0T0 IIBETA, B YETBEPTOM — rOJIyOOTro 1IBETa, B MATON
— Oyporo 1BeTa, a BO BTOPOW U TpeThel ocaaka He oOpa3oBaioch. [Ipyn momomy Kakoro peareHTa



MOYKHO OIPEEINTh COCTaB COJACPKHMOIO BTOPOM M TpeThel Mmpobupok? OTBET MOATBEPAUTH
YpaBHEHUSMHU COOTBETCTBYIOIIUX PEAKIM B MOJIEKYJISIPHON M MOJIEKYJIIPHOMOHHOH (opMe.

4. Yka3aTh, B KAKOW UIMEHHO MPOOUPKE HAXOAUTCS KaXKIasi COMb

B nare mpobupok, comepxaimux pacTBopbl cynbdaroB HaTpus, mapranma (II), menu (II),
amromuHus ¥ xpoma (I11), mo6asunu pactBop NaOH. Yka3ate, B kakoit UMEHHO TIPOOUPKE HAXOAUTCS
Ka)kJasi CoJib, €CJIM B YETBEPTOM MpOOHpKe BbIMall 0CaJ0K IoIy0oro 1sera, B TpeThel — CHHEBATO-
ceporo 1BeTa, B MEPBOM M MATONW MpoOupkax — Geyoro 1Bera, MpUYEM OCalOK B MATOM MpoOHpKe
pactBopwiics nipu no6aBieHun n30biTka NaOH, a Bo BTOpOif mpoOupke ocaaka HEe 00pa30BaIOCh.
OTBeT MOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOLIUX PEAKIMI B MOJEKYJISIPHOU U MOJIEKYJISIPHO-
HOHHOU opme.

Pa3nen 4. CtpoeHue u cBOiicTBa OPraHNYecKHX BelllecTB

Temad.1. Knaccudukanus, cTpoeHre 1 HOMEHKIJIaTypa OpraHNYEeCKUX BEILECTB
[Iposepsiembie pe3ynbratel 00yuenus- JIP07, MP03, MP06, MP13, MP14, T1P02, ITP03, TTP04,
I1P11, TTP12

1.Kakue BemecTBa Ha3bIBAlOTCA OPraHUYECKUMU?

2.Ha KOHKpeTHBIX MpuMepax MOSICHUTE, YTO TaKoe uzomepus?

3.Yem oTimyaeTcs CTpYKTypHast H30MEpHsl OT IPOCTPAHCTBEHHON?

4.Yto noxpasymenan A. M. byTiiepoB 11ojg XUMHUYECKUM CTPOEHUEM BelliecTBa’?

5.HazoBure kucnoponocoaepxamye GpyHKIHOHAIbHBIE rpynibl. [IpuBenute npuMepsl
COEIMHEHUH, COIep KAIUX 3TU TPYIIIIHI.

6.IlpuBeaure mnpuMep a30TCOAEPIKALIETO0 ALUUKIMYECKOro coeauHeHus. Hanumumre ero
CTPYKTYpHY1O hopMyily.

7.Hanummre CcTpyKTypHBIe (OpMYJIBI COEAMHEHHM, Ha3BaHUs KOTOPBIX: a) IMpoIeH; O)
NEHTHH-1; B)2-METWJINIEHTAaH; I') IPOIaHaJjb; 1) HEHTUH-2; €) IPONaHOoBasi KUCJIOTa

Tema 4.2. CBolicTBa OPraHUYECKUX COCAMHEHUIN
[Iposepsiembie pe3ynbratel 00yuenus- JIP0S, MP02, MP03, MP15, ITPO1, TTP06, ITP10, TTP11,
T1P12

1.Pacingpyiite cneayromyto 1nenouky npespamienuii. HazoBute coenunenust A, b, B: stan
+ Cl,—A + Na—b+ Br,—B

2.Kakue coeauHEHUsT MOTYT OBbITh MOJYy4EHBbl KAaTAIMTUYECKUM OKHUCIEHHEM MeTaHa B
pa3IUyYHbIX ycloBuUsAX?. Hanumure ypaBHEHUS! COOTBETCTBYIOIINX peaKLUi

3.IIpenoxxute crnocod nosydeHus2-xjaopnpomnana u3 1-xmopnponana. Hanumure ypaBHeHus
COOTBETCTBYIOLIUX PEAKIIU.

4 Ilpennoxure crnocod OYMCTKM 3TaHa OT MpuMecedl sSTwieHa. Hanumure ypaBHEHHS
COOTBETCTBYIOLIUX PEAKIIU.

5.IIpemnoxkute crocoObl MOTYYEHHUs alleTUIIEHAa M3 HEOpraHmdeckux BeuiecTs. Hamummre
YPAaBHEHUS COOTBETCTBYIOIIUX PEAKIUH.

6.Ilpu B3aumopeiictBuu OyrtangueHa-1,3 ¢ OpoMOM BO3MOXHO O0pa3oBaHME pa3HbIX
COCOUHCHHMH,

YTO 3TO 3a COCIUHEHUS?

7.Kakue apomaTHuecKkue YIrJIeBOJOpOJbl MOTYT 00pa3oBaThCs MPH JAETUAPOLUKIN3ALUN H-
okrtaHa? Yto 310 32 coequHEeHUs?
8.CocTaBbTe ypaBHEHUS pEaKIUH IMOJyYeHHS MeTHiI(dopMHaTa —CI0KHOrO 3(upa MeTaHoma u
MYPaBBUHOM KUCJIOTBI. B KakuX yclOBUSAX CIEyET IPOBOJUTH 3Ty PEaKLUI0?

Tema 4.3. Unentudukannsi opraHmyecKux BellecTB, UX 3HAYEHHE U NMPUMEHEeHUe B
OBITOBOI U MPON3BOJACTBEHHOI 1eATEIbHOCTH YeJIOBEKA.



[IpoBepsiembie pe3ynbratel 00yuenus- JIP03, MPO1, MP03, MP0OS, MP13, MP14, TTP01, ITP07,
I1P09, ITP11, ITP12

1.B Hamiem pacriops>KeHUU UMeeTCs ra30Basi ropesika U Habop peakTUBOB: 1) BOJIHBIN pacTBOP
NaOH; 2) paz6asnennas HSO4;3) Bogusiii pactBop Na,COs ;4) Boanslit pactBop KMnO,4 5)06pomuas
Boga; 6) BoxHbii pactBop CuSQOy ;7)aMMuayHBIN pacTBOP OKCHAA cepedpa; 8)Boja.

B nByx npoGupkax comepkaTcs cieayolue BenecTBa:

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

2 BapHMaHT: a) TIII0K03a; 0)caxaposa;

3 BapuaHT: a) IJI0K03a; 0) MIIUIEpUH.

4 BapHaHT: a) yKCyCHast KUCJIOTa; 0)3TUIIOBBINA CIIUPT.

5 BapuaHT: a) (popmanuH; 6) STUIOBBINA CIIUPT

C nomouibl0 MUHMUMAJIBHOTO YHCJIa peareHTOB (yKa3aHHBIX B Hadajie palOOThl) ONpEIenuTe
COJIEp’)KUMOE KaXkJ10i u3 npoOupok. Hanmummure ypaBHEHHsI COOTBETCTBYIOIINUX PEAKIIUMI.

Paznen. 5. KuHermyeckue M TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XHUMHYECKHUX peaKkuui.

Tema 5.1. CkopocTh XUMHUYECKUX peakluuil. XUMHUUECKOE pPaBHOBECHE.

[IpoBepsiembie pe3ynbraTel 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07,
MP15, ITP08, ITP09

1.Kakyro Benu4rHy Ha3bIBAIOT TeMIEpaTypPHBIM KO3 HUIIMEHTOM?

2.Kakwue BeniecTBa Ha3bIBAIOTCS KaTaau3aTropamu’?

3.Kak Ha3pIBatoTCsA OMONIOTHYECKHE KaTaIn3aToOphl?

4. Bo CKOJBKO pa3 M3MEHHUTCS CKOpPOCTh peakiuu 2A + B—A;B, ecnu xoHIeHTpammio
BelleCTBa A yBEJIMUYUTH B 2 pa3a, a KOHLEHTpALUIO BeulecTBa B ymMmeHpmnTh B 2 paza?

5.Ilouemy cxoponopTsIKecs IPOAYKTHI XPaHIT B XOJIOAUIbHUKE?

6.IloueMy Ha MyKOMOJIBHBIX 3aBOAX HMHOIZIA IPOUCXOMST B3PbIBbI?

7.1loueMy >xuakuii OEH3UH M ITAHOJ TOPAT CHOKOWHO, a Mapbl 3THUX BEIECTB B CMECH C
BO3[yXOM B3pbIBAIOTCA?

8.Kakue peakiiuu Ha3pIBarOTCsl HEOOPATUMBIMU?

9. Yo Ha3bIBaeTCs XMMUUYECKUM PAaBHOBECHEM?

10.B kakyr CTOpPOHY CMECTHTCS XHUMHUYECKOe paBHOBecue cuctembl AB— A+B, ecnu
noBeIcUTH TeMrieparypy Ha 30°C? TemmeparypHble K03(GGUIMEHTHI TIPAMON ¥ 0OPATHOM peakiuit
COOTBETCTBEHHO paBHbI 2 U 3.

11.B kakoM HampaBJIEHHU CMECTUTCA XUMHUecKkoe paBHoBecue cuctemsl 2CO + 2H,«—CHy+
CO,, ecnu KOHIIEHTPAIMK BCEX BEIIECTB YMEHBIINUTD B 2 pa3a’?

Pa3nea 6. PacTBopbl

Tema 6.1. IlonsiTue 0 pacTBopax
[IpoBepsiembie pe3ynbratel 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, I1P10, ITP11

1.Kaxkoii pacTBOp Ha3bIBACTCS HACKHIIICHHBIM, HEHACHIIIICHHBIM ?

2.Yto Ha3bIBaeTCs paCTBOPUMOCTBIO BellecTBa?

3.Uto Ha3bIBaeTCSI MACCOBOM J10JIeH pacTBOPEHHOTO BemiecTBa?

4. Kakas mocne0BaTeIbHOCTh MPUTOTOBICHUS pacTBopa?

Pasznen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA
Tema 7.1.
[Iposepsiembie pe3yabTathl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP0S5, MPOS, MP17, MP18,
11P02, ITPO06, ITP09, I1P11, ITP12
1. XumMus ¥ BIMSIHUE TOILIMBA HA OKPYKAIOLIYIO CPEy.
2.AnbTepHaTUBHBIC BUJIBI TOIUIMBA, IPUMEPHI UX UCIIOJIb30BAHUSI.



3. Yto Takoe BMC? ITonumepsl, UX UCHOIb30BAHUE B aBTOMOOMIILHON MHYCTPHUH.
4.1leperonka He(TH U BUJIbI TOIUIMBA, BIUSHUE HA OKPYXKAIOLIYIO cpeay?
5.Pacckaxknute 0 XMMMUECKOM COCTaBE TOIJIMBA, UTO MMOKA3bIBAET OKTAHOBOE YMCIIO?
6. X¥MHs ¥ TIOKpAacKa aBTOMOOMIIBHOTO TPaHCTIOPTA.

5.2 Tembl pedepaToB
1. THIbl XUMHYECKON CBA3H
. 3HaYeHHE PACTBOPOB B )KU3HU U TEXHUKE
. YCcTpaHeHue )KECTKOCTH BOJIbl HAa TPOMBILUICHHBIX MPEAPUATHAX
. Ucrionp30Banre MUHEPATBHBIX KUCIOT HA IPEANPUATHSIX PA3TUIHOTO MPODUIs
. [loBapeHHas CoJIb KaK XUMHUYECKOE ChIPHE
. buoTexHonorusa u reHHas UHKEHEPUsI — TEXHOJIOTHHU
. CoBpemeHHbBIE METOIbI 00€33apaKuBaHuUs BOIbI
. 3ammTa 030HOBOTO KPaH OT XUMUUYECKOTO 3arps3HEHUS

031 N W

5.3 IIpumepsbl TECTOBBIX 3aJaHU I

BxoaHo# KOHTPOJIB.

I[Ipumeuanue. [IpenogaBatens onpeaenseT KOJIUYECTBO BOIPOCOB U3 MPEJIOKEHHBIX.
Bapuant nepsblii

1.OnekTpoHHas popmyJia BHEIIHETO SHEPTeTUYECKOI0 YPOBHS aToMa KPEMHHUS

1)3s23p%;  2)3s23p*;  3)4s?dp?;  4)ds?dp*.
2.XuMuueckas cBs3b B MoJiekysie NHj:

1)uoHHast; 2)KoBajIeHTHas MOJIsIpHast; 3)MeTauInuecKas;4)KoBaJIeHTHAs HENOJSpHAsL.
3.Haubonee sipko BeIpa’k€HHbIE HEMETAJUINYECKHE CBOMCTBA MPOSIBIISAET:

DSi;  2)C;  3)Sn;  4)Ge.
4.0xcunbl ochopa (V) ¥ LIHMHKA SABISIOTCS COOTBETCTBEHHO:

1 )KMCIIOTHBIM ¥ OCHOBHBIM; 2)OCHOBHBIM M KHCJIOTHBIM; 3)KHUCIOTHBIM U aM(OTEPHBIM;

4)0CHOBHBIM M OCHOBHBIM.
5.K peakuusmM 3amMenieHuss OTHOCUTCS PEaKIys:

1)2Na + O, =2Na,0,; 2)CaCO3;=CaO + CO,1; 3)NaOH + HCI = NaClI + H,0; 4)Zn + H,SOq4
= ZHSO4 + HzT
6.BemiecTBa, KOTOpBIE MPU JUCCOIUAIIUN 00Pa3yIOT B KaUe€CTBE aHUOHOB TOJIBKO TUIPOKCUI-HOHBI,
ABIISIOTCS:

1)kucnoramu; 2)CpeIHUMH COJSIMU; 3)IienodamMu; 4)KUCIBIMHA COJISIMHU.
7.Cymma k03¢ GUIIueHToB mepea GopMyTaMu HEAJICKTPOJIMTOB B YPABHEHUH PEAKITUU

Fe + 2HCI(p-p) =FeCl, + H,1 paBna: 1)2; 2)3; 3)4; 4)5.
8.CyMMbI Beex K03(D(PHUIIMEHTOB B MOJIHOM U COKPALIEHHOM MOHHBIX YPaBHEHHSX PEAKIIMH MEXIY
pacTBopamu cyibdaTa HaTpHUs U XJIOpHaa Oapusi paBHbIL:

DIlu3; 2)11us; 3)9u3; 4)9us.
9.CoKpallleHHOE MOHHOE€ ypaBHeHHme peakuuu Mg?" + 20H- =Mg(OH),| cooTBeTCcTBYET
B3aUMOJICUCTBUIO:

1)pacTBOpa conu Mar"usi co IMIEI0YbIO;

2)HepacTBOPUMOM COJIM MarHus co LIEJN0YbIO;

3)pacTBOpa coM MarHusi ¢ HEPaCTBOPUMBIM OCHOBAHUEM;

4)HepacTBOPUMOI COJIM MarHus ¢ HEPACTBOPUMBIM OCHOBAHHUEM.
10.Peakiust HOHHOTO OOMEHA UJET /10 KOHIIA B Pe3yJIbTaTe BBIJCICHHUS ra3a MNPy B3aUMOACHCTBUU:

1)Cu(OH), ¢ H,SO4; 2)KOH ¢ Zn(NOs),; 3)Ca(HCOs3), ¢ HCI; 4)Na,COs ¢ CaCl,.
11.B cxeme npeBpalieHui

1 2 3 4
Nz——>NH3——> NH4CI——> NH3——>N2
MOBBILICHHAS TEMIIEpaTypa He00X01uMa JJIsl IPOBEACHUS peaKLIni:



D1,2,3; 2)1,3.4; 3)1,2,4; 4)234.
12.Kap6oHat - MOHBI MO’KHO OOHAPY>KUTh BOJAHBIM PaCTBOPOM:
l)xnopoBomopona;  2)Xxiopuaa HaTpus;  3)THAPOKCHAA HATpus; 4)cyibdaTa aMMOHUS.
13.C HauMeHbIIel CKOPOCTHIO MMPU KOMHATHOM TeMIiepaType MpoTeKaeT peakus
1)Fe u O,; 2)CaCO; u HCI(p-p); 3)NaOH(p-p) u H,SO4(p-p); 4)CuSO4(p-p) u NaOH(p-p).
14.XumMuyeckoe paBHOBECUE B CUCTEME
FeO(t) +Hy(r)«> Fe(T) + H;O(T) — Q cMecuThes B CTOPOHY MPOAYKTA PEAKIIHH MIPH:
1)roBBILIEHUH 1aBJI€HUS; 2)TOBBIIIEHUH TEMIEPATYPhl; 3)IOHUKEHUH JaBICHUS,
4)1Ccnoab30BAHUY KaTaJIu3aTopa.
15.Cynb¢at Kaiablust OTHOCUTHCA K KIIACCY:
l)okcuaoB; 2)ocHoBaHUil; 3)coneit;  4)KHUCTOT.
16.Kak uzmensercs paguyc aroma B psagy Li — Na —K?
1)He u3MeHsieTcs; 2)cHavana yBeTHYUBACTCS, TOTOM YMEHBIIAeTCs; 3)yMEHBIIACTCS;
4)yBeanunBaeTCs.
17.Kakoii U3 MeTaJIJIOB HE pearupyer ¢ BOJHBIM pacTBOpoM cynbdara meau (11):
I)xene3o; 2)cepebpo; 3)onoBo;  4)HaTpHil.
18.11pu B3auMoAEUCTBUN C HEMETAJUIAMH METAJLIBI IPOSIBIIAIOT CBOMCTBA!
l)okucnautenpHble; 2)KUCIOTHBIE; 3)BOCCTAaHOBUTENbHBIE; 4)OCHOBHBIE.
19.®opmyna BemiecTBa, 0003HAYEHHOTO «X» B CXeMe IPEBPaILCHHHA:
P—s X——>H3PO4,
1)PH3; 2)CazP,; 3)P,Os; 4)PCls.
20.Docdat KamblUsg MOXKHO MOTYYUTh PEAKIHEeH HOHHOTO 0OMEHa MpU B3aUMOJCHCTBUU:
D)xanbuus ¢ pochopHON KUCIOTOM; 2)okcuaa Kanblus ¢ okcuaom docdopa(V);
3)cynndara kanbuus ¢ pocdopHoit kuciaoroi; 4)dpocdara HATPUS ¢ XITOPUAOM KaJIBITHS.
21.ChipbeM 11 TOJIy4€HUsI KUCII0PO/1a B IPOMBIIIIEHHOCTH CITYKUT:
I)oepronmeroBa conb KCIO;; 2)mepmanranar kamus KMnOg;  3)Bo3ayx; 4)mepokcun
Bojioposa H,O,.
22.0mnpenenute MacCOBYIO IO xkee3a B okcue sxeneza(lll):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoit 1,6r coxrau B kucinopone. Omnpenenure oobem okcuna cepbl(1V), namepeHHbI
IpY HOPMAJIbHBIX YCIOBUAX, KOTOPBIH 00pa3oBacs MPH STOM:
D11,2n;, 2)1,12n;  3)112m;; 4)0,1127.
24.0npenennure MaccoBYIO OO caxapa B pacTBOpE, MOIy4eHHOM pacTBopeHueM 10r caxapa B 190r
Boanl? 1)0,5;  2)0,1;  3)0,05; 4)2.

OT1BeTHI
BxoaHoi KOHTPoOJIb MO XMMHUH 1 Kypc
Bapuant nepsblii

N2 Bonpoca 1 2 3 4 5 6 7 8 9 10 11 12
OTBeT 1 2 2 3 4 3 1 1 1 3 2 1
N2 Bonpoca| 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
OtBeT 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHoii KOHTPOJIb MO XuMuu 1 Kypc
Bapuanr BTopou
1.2nextponnas (opmyna atoma 1s?2s22p®3s?3p*. Xumudeckuii cumBoI 1 GopMyIa BOIOPOJHOTO
COCIMHEHHUS ITOT0 DIICMEHTA!
1)C u CHy; 2)Si u SiHy; 3)0 u HO;
4)S u H,S.

2. XuMH4yecKas CBI3b B OKCHUIIE JIUTHUS:



1)uoHHas; 2)KoBaJIeHTHAs MOJSPHAS; 3)MeTaJuTnueckas; 4)KoBaJCHTHAsI HETIOJISpHAsI.

3.B manbix meprogax NMepuoIUYecKO CHCTEMBI XUMHUYECKUX DJIEMEHTOB C YBEIMYCHHEM 3apsijia
S7Iep PaayChl aTOMOB:
1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOIUUECKH;

3)ymenbmatoTcs; 4)He U3MEHSIOTCS.
4.DopMyIIBI OCHOBHOTO M KUCJIIOTHOTO OKCHJIOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrOs; 3)P,05 u CO,; 4)SO3; wu CaO.
5.Koaddunuent nepen Gpopmysioil BOCCTAHOBUTENSI B YPaBHEHUU PEAKIIMU TOPEHUS aTIOMUHHS B
KHCIIOpOJIE:

D1;  2)2;  3)3;  4)4
6.Bemiecta, KoTOpBIE IPU AUCCOLMALIMH 00Pa3yl0T TOJBKO KATHOHBI METAJlIa U TUAPOKCHI-MOHBI,
SIBIISTFOTCSL:

Dxucnoramu;  2)comsimu;  3)menoyamu;  4)am(pOTEpHBIMU THAPOKCHIAMHU.
7.Jlamriouka mpubOopa JUIS WCHBITAHWS BEMIECTB HAa AIIEKTPONPOBOTHOCTH 3arOPUTHCSA TIPU
MOTPY>KEHUH 3JIEKTPOJIOB B:

1)consanyto KUCIOTY; 2)xaopua kanus (kpuct.); 3)oxcua xenesa(lll); 4)auctunnupoannyio
BOZY.
8.CymMBI Bcex KOAX(PHUIIMEHTOB B IMOJHOM M COKPAIICHHOM MOHHOM YPaBHEHHUSX PEAKIIMUA MEXKIY
pacTBopamu cyibdaTa [IMHKA U HUTpaTa Oapus paBHbIL:

19u4; 2)10u3; 3)12u4d; 4)12u3.
9.CokpallleHHOE HOHHOEe ypaBHenue peaknuu: Ca’>"™ + SO~ = CaSO; COOTBETCTBYET
B3aMMO/ICVICTBUIO B PACTBOPE:

1)CaCl, ¢ BaSOQy; 2)CaCl, ¢ Na;SOy; 3)Ca ¢ NaySOy; 4)CaCOs ¢ HpSO,.
10.0canok ob6pasyercst Ipu B3aUMOJEHCTBIM pacTBOpoB Xxiopuaa xenesa(ll) u:

l)ruapokcuna Hatpus; 2)cynbharta HaTpust; 3)constHOM kucnotel; 4)Hurpara meau(1l).
11.I1pu xomHaTHOI TemmnepaType OyayT B3auMO/IeHCTBOBATh:

)N, u Hy; 2)N; u O,; 3)Zn u H,O; 4)Na u H,O.

12.CoctaB comu(NH4),SO4 MOXHO YCTaHOBHUTH, MCIOJB3Ys JBa PacTBOpPA, COJEpIKAIINE
nonsl: 1)OH™ u Ba?*; 2)OH u H'; 3)CI- u Cu**; 4)COs* u Ba*".

13.C naubounbiieir CKOPOCTHIO TTPH KOMHATHOM TeMIEpaType MPOTEKAET PEaKIIUsI MEXTY:
DHCI (1%p-p) u AgNO; (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. Xumnueckoe paBHoBecue B cucteme: CO,(r) +C(1) «>2CO(r)— 173 x/x cMelaeTcs: B
CTOPOHY IPOIYKTA PEAKIHH TPHU:
1)IOBBIILIEHUN JaBJICHMS, 2)MOBBIIMICHUU TEMIIEPATypbl;  3)IOHIKEHUU TeMIIepaTyphl;
4)1cronb30BaHUM KaTaau3aTopa.
15.I'napokcua Kanblus OTHOCUTBCS K KJIaccy:
l)okcumoB; 2)ocHoBaHuUM; 3)conield;  4)KHCIOT.
16.Kak u3aMeHsI0TCS KHCIOTHBIE CBOWCTBA BBICIIMX OKCHUJIOB clieBa HampaBo B psay Al-Si-P?
1)He u3MEeHAI0TCS; 2)cHavajga YBEJIUYMBAIOTCS, IOTOM YMEHBIIAIOTCS; 3)yMEHbBIIAIOTCS;
4)yBeINM4MUBaIOTCS.

17.Kakoii U3 METaJIOB HE pearupyeT ¢ BOJHBIM pacTBOopoM cyibdara menu (11):
1)xene3o; 2)30;0T0;  3)0NOBO;  4)HATpPHIA.

18.11pu B3anMoAeNCTBUN C METAJUIAMH HEMETAILIBI IIPOSBIISAIOT CBOMCTBA!

1 )okucnurenabHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENbHEIE; 4)OCHOBHBIC.
19.®opmyna BemecTBa, 0003HAYEHHOTO «X» B CXeMe IPEBPAICHHIA:

+H, + HCI
FeO ——— X———FeCl,:

1)Fe,O3; 2)FeCl,; 3)Fe; 4)Fe(OH)s.
20.I'napoken MHKA 00pa3yercs Ipy B3aUMOJCHCTBUM:

1)okcuaa nuHKa ¢ BOAOHW; 2)OKCHAA IIMHKA C THIPOKCHIOM HATpusl; 3)XJiopuaa LHUHKA C
ruapokcunom meau(ll); 4)xnopuaa nuuHKa(p-p) ¢ TUAPOKCUAOM HATPUA(P-P).



21.B npoMBIIIIEHHOCTH CEPHYIO KUCIOTY MOJYy4atOT MOTJIOIEHUEM:
1)SO; Bogoii; 2)SO; pacTBOpoM cepHOit KUCTOTHI; 3)SO, Bomoit; 4)SO, pacTBOPOM CEpHOM
KHUCJIOTBI.
22.0mnpeaenute MaccoByto oo Meau B okcuzae mean(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca ra3000pa3HOTO BOJOPOJIAa, KOTOPBIM BBIJCIHUTCS MPU PACTBOPEeHHH 4,5 T aTFOMUHUS B
COJITHOM KHCIJIOTE COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r1.
24.0npenenute MaccoBYIO AOJI0 COJIM B pacTBOpE, MOdydyeHHOM pacTBopeHueM 20r coiu B 140r
BOIBI?
1)0,05;  2)0,125;  3)0,25;  4)0,30.
OTtBeThI
BxoaHoi koHTpoab mo xumuu 1 Kype
Bapuaunt BTOpOM

N2 ponpoca| 1 2 3 4 5 6 7 8 9 10 11 12
OTtBet 4 1 3 4 4 3 1 2 2 1 4 1
N2 ponpoca | 13 14 15 16 17 18 19 20 21 22 23 24
OtBet 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3ajanus npakTuyeckux pador

Pa3znen 1. OcHOBBI CTPOEHHS BelleCTBA

IpakTnueckas padora Nel. «CocraBineHne XMMHUYECKHX (OPMYJ IBYXaTOMHBIX COEIMHEHUN
(okcuaoB, CynbOUAOB, THAPUAOB W T.I.) W JIPYTHX HEOPTraHMUECKUX COCIWHEHHU OTIEIThHBIX
KJIACCOB C MCIOJb30BAaHME XUMHUECKOW CHMBOJIMKM M Ha3BaHUM COEAMHEHHUH MO TPUBHAIBHOU
HOMeHKIatype u MexayHapoanoit [UPAC).

Hean: CoBeplieHCTBOBaHHE YMEHUI COCTaBIATh (GOPMYJIbI OMHAPHBIX COCAMHEHUH, Ha3bIBaTh UX,
3aKpENHTh MOHSATHUS «CTETIEHb OKUCIICHUS, «OMHAPHBIE COSTUHEHHS;

3ananme 1.
BapuaHnTt 1 BapuaHT 2

1. Onpepennte CTENEHN OKUCIEHUS aTOMOB 1. Onpepennte CTENEHN OKUCIEHUS aTOMOB
3/1IEMEHTOB B COeAUHEHMUSX, POPMYbI XUMMYECKUX INEMEHTOB B COEANHEHUSX,
KoTopblix SiO,, Na,O, K,S, LiBr. NMpuseaute dopmy bl KoTopbix H,0, AlCl;, N,Os, NasP.
Ha3BaHWUA KaXka0ro 13 BeLecTs.
2. Kakas u3 cnepyrouwmx popmyn 2. Bbibepute dpopmyny okcuaa MapraHua (IV):
COOTBETCTBYET oKcuay asora (I1): MnO, Mn,05, MnF,4, MnO,.

NO, N;,0s5, NO,, N,O?

3. Hanuwnte ¢popmynbl BewecTs: 3. Hannwwute dpopmMy bl BELLLECTB: a) OKCHAa

1); 6 .
a) okenpa cepeol (IV) 6) okenaa cepsi (VI). mean (Il); 6) okenaa Hatpus

3apanme 2. CoctaBuTh (GOpMYTy OMHAPHOTO COCTMHECHUS aJTFOMHHUS C YTIICPOIOM.
3ananme 3. Ha3sates BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenens okucienus xiopa B coequHernu Cl,0O.

BoiBoja nmo padore.



IIpakTuyeckoe 3ansiTHeNe2.XapakTEepUCTHKA 3JIEMEHTAa MO €ro MOJIOKEHUI0 B MEPUOIUYECKOM
cucreme /.M. MenneneeBa

He.]]l): XapaKTemeBaTL XUMHUYCCKHUEC DJICMCHTBI B COOTBCTCTBUU C HUX IIOJOXKXCHHEM B
MEPUOIUYECKON cucTeMe XuMuiecknx sneMeHToB JI.M. MenaeneeBa no miany.

IL1an XapPaKTEPUCTUKH IJIECMECHTA

1) Ha3Banue snemeHTa;

2) XUMUYECKUH CUMBOJT;

3) ITopsinkoBeIif HOMED;

4) AtoMHas Macca;

5) Homep nepuopna;

6) Homep rpymnimsl, BUJT TOATPYTIIHL;

7) 3apsia sapa aToma,

8) Uncio mpoTOHOB U HEUTPOHOB;

9) OO611ee YnCII0 ANEKTPOHOB;

10) DnexrponHas hopmya;

11) Merann unu HeMeTar,

12) Beictmii okcua, ero xapakrep;

13) BonopoaHoe coequHeHue (eciiu ecTh);
14) I'uapoxcu, ero Ha3BaHHUE U XapaKTep;
15) YBenuuenue panuyca atoma (B nepuoje u A-rpyrrie)

BapuanTl. JlaTh XapakTepUCTHKY JIEMEHTOB C MOPSIAKOBBIMU HOMepamu 13,21
Bapuanr 2. JlaTh XapakTepUCTUKY JIEMEHTOB C OPSIAKOBBIMA HOMepamu 15,23

BapuanT 3. JlaTh XapakTepUCTUKY 3JIEMEHTOB C MOPAIKOBBIMU HOMepamul7, 25

Pa3nen 2. XuMu4yeckue peakunu

IIpakTuyeckoe 3ansATHE N 3« THUIIBI XUMUYECKUX PEAKIUIN.

Hean: KiaccupuuupoBaTh peakiyy HO CIEAYIOIIMM MPU3HAKAM: YUCIY M COCTAaBY HCXOIHBIX
BEIIECTB M IIPOJYKTOB PEAKLUH, W3MEHEHUIO CTENEHEH OKHCICHHS XHMHYECKUX DIIEMEHTOB,
00paTUMOCTH MPOLECCa, YUACTUIO KaTalu3aTopa, TEII0BOMY dPPeKTy

Bapuanr 1.

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

2) Al+ Fe203 —> AI203 + Fe + Q

3) CaCO3 ->Ca0O + CO2 - Q

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

Bapuanr2.

HKCIO3 —KCl+ 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)S102+C—>S1+CO -Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2+02—>S03+Q

IIpakTnyeckoe 3anaTne Ned. «PacuéTel 110 ypaBHEHHSIM XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM
Macchl, 00bEMa (HOpMaJbHbBIE YCIOBHS) T'a30B, KOJIUYECTBA BELIECTBAY.


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

I_Ie.]'[]): O3HAaKOMUTHCS ¢ OCHOBHBIMH 3aKOHAMH XMMHUH U HAy4YUTBHCA C UX TIOMOUIBIO pCHIATH
OJICMCHTAPHBIC PACUCTHBIC 3a/1a4u.

OobopynoBanue: KalbKyJSTOPHI; IEPUOIUYECKAS CUCTEMa XUMHUECKUX 3eMeHToB J[. 1.
Mengeneesa, Tadnuna « OCHOBHbIE XUMUYECKHE (POPMYITBI»;

Bapuanr 1.

1.ITonb3ysich 3HaYEHUSAMHU aTOMHBIX BECOB JIEMEHTOB M3 lleproauueckoil TabIuIbI, pacCUUTalTe
MOJIIpHYI0 Maccy (r/modb) i crenyromux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckonbko
MOJIEKYJI COAEPKUTCA B | MOJIE KaXKI0T0 U3 3THUX BEIIECTB?

2. CKonbKO MOJIeH KUCIOpoa coaepxkutcs B 128 T kucinopoaa?

3. IIpu rpo3oBBIX pa3psaax B atMochepe MPOUCXOAUT cienyromas peakuus: N2 + O2 = NO2.
Vpasusiite peakiuio. CKOIBKO MOJIEH KUCIOPOa MOTPEOyeTCs s TOJTHOTO MpeBpaieHus 1 Most
azota B NO2? Ckomibko 910 Oyner rpammoB kuciopoaa? Cxonbko rpammoB NO2 obGpa3zyercs?
Bapuanr 2.

1. B crakan Hanwiu 180 r Boabl. CKOJIBKO MOJIEKYJT BOJbI B cTakaHe? Ckonbko 310 Mmoisieid H20?

2. Beruuciaure Maccy BENIECTBa, COOTBETCTBYIONIYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxupckuii camoneT mepea HadajmoM peiica morpyswiu 200 kr mpoaykToB (Macca 6e3
ynakoBku). Kak u3MeHnnach macca aBuanaiiHepa MoOcCji€ TOTO, Kak B IOJIETE MacCaKupam
NPEeUIOKUIN 00€/1 U BCE MPOAYKThI ObUIH ChECHBI?

Bapuanr 3.

1. Kpacubliit mopouiok menu (6,4 T) cMemanu C >KEATHIM HOPOLIKOM cepbl (3,2 T) U Harpenu.
[osyunsnu yepHbIil TOPOIIOK, HE COJIEPKALINI KPACHBIX KPYIHMHOK MEH U JKEITOr0 MOPOLIKA CEPHI.
KaxoBa macca nosryueHHOro uepHoro nopouuka? Hanummure ypaBHeHUE peaku

2. Kakoii 00beM py HOPMAJIBHBIX YCIOBHUSX (H.y.) 3aHUMAIOT 56 T ra3oo0pa3Horo azora?

3. IIpu rpo3oBBIX pa3psaax B atMochepe MpOUCXOAUT cienyromas peakuus: N2 + O2 = NO2.
Vpasusiite peakiuio. CKOIBKO MOJIEH KUCIOPOAa MOTPEOyeTCs ISl TOJTHOTO MpeBpaieHus 1 Mosst
azora B NO2? Ckonbko 310 OyzeT rpammoB kuciopoja? Ckonbko rpaMmoB NO2 obpa3zyercs?

IIpakTH4yeckoe 3ansaTueNe S.

Henmun. Ha npaktuke yOeauTbcs B CYLIECTBOBAHWM THAPOJU3a; COBEPIIEHCTBOBATH YMEHUS
HAOMI0IaTh XUMHUYECKHUE SIBICHUS, OOBSCHATH HAONIOJaeMble SIBJICHHUS M PE3YJbTaThl OIBITOB;
peliaTh KaueCTBEHHBIE 3aJ]aul; COCTaBJIATh YPaBHEHUS XUMUYECKUX peakiMii HOHHOro oOMeHa ¢
y4acTHEM HEOPraHMYECKUX BEIIECTB.

Bonpocs! 151 nonycka k JiabopaTopHoii padore

1. Chopmynupyiite 1enb IAHUPYEMOTO IKCIIEPUMEHTA;

2. O0BsICHUTE, KAKOH MPOIECC HA3BIBAIOT THIPOJIN30M, KAKOH OH ObIBAET?;

3.KakoBa poiib rujpoiun3a B npupoje?

4. OObsicHHTE, KaKHe CYIIECTBYIOT CIOCOOBI JI0Ka3aTelbCTBAa CYLIECTBOBAHUSA T'HAPOIU3A
HEOPTaHWYECKUX U OPTraHUYECKUX BEIIECTB;

5. O0psacHUTE, KaK COCTABIISETCS YpaBHEHUE TUAPOIIN3A;

6. O0wsicauTe, uto Takoe pH? Kak 3aBUCUT JaHHBIN MMOKa3aTedh OT KUCIOTHOCTH WJIM OCHOBHOCTHU
Cpenbl pacTBopa;

7.00BsICHUTE X0 BBIMOJTHEHUS SKCIIEPUMEHTA 0 PEIICHUIO0 KaUeCTBEHHBIX 33724,

8. Ilepeuncnure OCHOBHBIE aCMEKThl COONIOJIEHUS TEXHUKH OE30MacHOCTH Mpu paboTe ¢

arpecCUBHBIMU peareHTamu (TUAPOKCHU HATPUS).

O6opypoBaHue 1 nocyaa PeaktuBbl
1. CTeKkNsiHHbIE NPOBUPKHU 1. PactBop NaOH
2. lLitatne gns npobupok 2. PactBop Na2504

3. Pacteop AICI3

4. PactBop Na2CO3




5. PactBop Cu(OH)2

6. KNCnoTHO-OCHOBHbINM MHANKATOP

ANroput™m nposeaeHus onbiTa N2 1

Bonpocbl 1 3agaHus

3apgaHue N2 1. B Tpex npobupkax nog,
HOMepaMK HaxoaaTCs pacTBOpPbI TPEX
COJIEN: XJIOpUAa antoMUHUSA, cybdaTa
HaTpus, KapboHaTta HaTpua. He nonb3ysck
OPYTMMIN peakTuBaMm, ornpeaenmte CoctaB
KaXk,0M NpobupkKu.

1. JaTb 06bACHEHNE NPOBEAEHHBIM
onbiTaM. 2. CocTaBUTb YpaBHEHUA
peakumit, NpoTeKarLWuX B NpobuMpKe B
MOIEKYJIAPHOM U MIOHHOM BUAAX.

ANropuUTt™M nposBeaeHus onbiTa N2 2

Bonpochkl 1 3aaaHusa

3apgaHue N2 2. Y1o npounsonaer, ecam
OXJIaAUTb PacTBOp KapboHaTa HaTpus nau
N00aBUTb K HEMY TMAPOKCHA HaTpua? 1.1.
Hanntb B NnpobupKy 1-2 mn pacteopa
KapboHaTa HaTpus. 1.2. OnyctuTb
NpPO6GUPKyY B CTaKaH C 04E€Hb XON0HOM
BOZOM nnu cHeroM. 1.3. MNpoBepuTb cpeay
pacTBopa nNpu NOMoLM KUCAOTHO-
OCHOBHOro uHaukartopa. 1.4. lo6aButb K
pacTBopy KapboHaTa HaTpus MTMAPOKCUA
HaTpuA.

1.Kakol nHAuKaTop Nyylle UCnoab30BaThb
15 onpeaeneHns cpepl pacteopa? 2.
CoCTaBUTb COOTBETCTBYHOLLME YPABHEHUS
XMMUWYECKUX peaKLUUI, B MOJIEKYNISIPHOM U
MOHHOM BUAAX.

ANroput™M nposeaeHus onbiTa N2 3

Bonpochkl 1 3agaHusa

3apgaHue N2 3. MNpobaemMHbin onbIT. 1.1. B
OJZIHY NPOBUPKY C pacTBOPOM cynbdaTa
mMeau (Il) npunuTb pactTBOp rMApoKcuaa
HaTpua. 1.2. Bo BTopyto NpobupKy c
pacTBopoM cynbdaTta meau (Il) npununtb
pactBop Kap6oHata HaTpus. 1.3. CpaBHUTb
LBET 06pasyrowmxcsa ocagkos. 1.4.
O6paTnTb BHMMaHUE Ha BblAeNEeHMeE rasa B
OJ1HOM 13 Npo6MpoK. 1.5. OnpenenunTs,
OTKY/Zla MOXXET BblAensTbcs 3ToT ras? 1.6.
MpoBepuTb KaYeCTBEHHbI COCTaB rasa
ropsilen ny4ynHkon. 1.7. O6bAcCHUTb
npoucxoasilee siBfieHne.

1. CocTaBUTb COOTBETCTBYHOLLNE
YPaBHEHUS XUMNYECKUX PEAKLUM, B
MOJIEKY/ISPHOM U MOHHOM BUJAX.

ANroput™m nposeaeHus onbita N2 4

Bonpochkl 1 3aaaHusa

3apgaHue N2 4. MNpobaemHbin onbiT. 1.1. K
pacTBOpY XJlopmaa antoMUHUS NPUANTD
pacTBOp Kap6oHaTa HaTpusi.

1. O6BACHUTL NPOUCXOAsLLEE ABJIEHUE. 2.
CoCTaBUTb COOTBETCTBYHOLLME YPABHEHUS
XMMUWYECKUX peaKLUUI, B MOJIEKYNISIPHOM U
MOHHOM Bugax. 3. OTBETUTb Ha BOMPOCHI.

[N yero B MeAMLMHCKOM MpPaKTUKe




MCMOJIb3YIOT PACcTBOP NMUTLEBOM CO/IbI A5
NONOCKaHWUS NPU BOCMaNNTE/IbHbIX
3a60/1eBaHUsAX ropna? Kakosa posb
rmaponmsa B npupoae? NMoyeMy pacTeop
MblJ1a NEeHUTCA B Boae?

BoiBOABI.

1.IIpoananu3upyiiTe COOTBETCTBHE MOTYUYEHHBIX PE3YyIbTAaTOB TUIIAM Tuaposin3a. Chenaiire
COOTBETCTBYIOIIUE BHIBOJIBI.

2.ChopMynupyiiTe BEIBOJIBI O 3aBUCUMOCTH THUTIA TUIAPOJIM3a U KHCIIOTHOCTH CPEIBI pacTBOPA.

Pa3nen 3.CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelIeCTB

IIpakTuyeckoe 3ansiTue Ne6 Knaccudukarus, HOMEHKIATypa U XUMHUYECKUE (HOPMYIIbI
HEOPraHUYECKHUX BEILIECTBY

YueOHas 1eJib: 3aKpENUTh 3HAHUS, YMEHHUS, HABBIKU M0 KiIaccu(uKaIi, HOMEHKIAType , COCTaBy
HEOPraHUYEeCKUX BELIECTB.

AKTyanu3anus 3HaHUM:

OpOHTAIBHBIN OIIPOC.

1.Uro Ttakoe oxcuapl? Kakwme ObiBatoT oxcuawl? Ilouemy HeconeoOpa3yromme OKCHIIBI Tak
Ha3bIBaOTCA?

2.Yt1o Takoe kucnoThl? Kakue kuciaotsl Bel 3Haete? UTo Takoe TpEXOCHOBHAS KUCJIOTA?

3.Uto Takoe ocHoBaHusA? Yto Takoe menouun?

4. Yro Takoe conu? [IpuBeaure npumepsl Colei.

5.I1po6aemublii Bonpoc. [ToueMy 1 KUCIOTHI M OCHOBAHUS OOBEUHSIOTCS B TPYIIITY TUAPOKCHIBI?
Yro y HUX 0OIIEro 1 4eM OHU OTINYAIOTCS?

BoinosiHeHne 3a1aHNI 10 BAPUAHTAM

Bapuant Ne 1

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

2. N3 3amanus Ne 1 Beimumute GOpMyJITbl OKCHJIOB.

3. CoctaBbTe (POPMYJIBI BCEX BO3ZMOKHBIX OKCHIOB /IS cienyromux auemenTon: Ca, S, O, Mg.

4. CoctaBbTe (HOpMyIBI CIEAYIONMX coequHeHuii: okcua azora (1), rumpokcun Hatpus, cynbdar
Oapust, OKCHJT MarHusi, XJIOPUJI ATIOMUHUS.

Bapuant Ne 2

1. Hazosute coemunenms: BaCl,, H,SiO;, H3;PO,, BaO, H,SO; AICl;, Ba(OH),,
KNOj; CaCOs, Fe(OH),, Na,0, P,0s

2. U3 3aganus Ne 1 BemmumuTe GOpMyJIIbl COJIEH.

3. CocrtaBbTe (hOpMYJIBI BCEX BO3MOXKHBIX OKCHJIOB IS cienyromux 3meMenToB: C, Al, N, Fe.

4. CocraBbTe (GOPMYIIBI CIASAYIONINX COCTUHEHUI: (TOPOBOAOPOIHAS KUCIOTA, TUAPOKCU Oapus,
HUTpaT Meau, okcun xenesa (I11), okcun kpemuwms,

Bapuant Ne 3

1. HazoBute coemunenus: Ba(NO;),, MgO, CO,, NaOH, HNO,, ZnO, NaCl,
SO37 HZSO47 BaSO4, LIOH, HCI,

2. N3 3amanus Ne 1 Beimumute GOpMyJIibl KUCIIOT.

3. CoctaBbTe hOpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB /s ciienyromux snemenToB: K, Cl, Mg, Ba.

4. CocraBbTe (QOpPMYIBl CICAYIOUIUX COCAUHEHHUM: TUIPOKCHU] IUHKA, OKCUJ alllOMHHHUS,
CEpOBOJIOPOIHASL KUCIIOTA, OKCHJI BOJOPOa, HUTPAT ME/IH.

Bapuant Ne 4



1. HazoBure coenunenus. K,O, P,O; MgCl,, H,SOs;  H3PO4 :Na,COs, Fe(OH);ZnO,
HQSO4, FGC]},, Ca(OH)z, NaN03

2. U3 3apanus Ne 1 Beimuimute Gpopmyssl OCHOBaHUH.

3. CoctaBbTe (OpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB TSI ClIeAyronuX 3aeMeHToB: Si, Al, N, Li

4. CoctaBbTe (HOpMYIBI CIEAYIONUX COCTUHEHHI: THAPOKCHUI alfOMHHUS, Ookcua yriepoaa (IV),
KapOOHAT KaJbIUs, OKCUJ HATPHUS, XJIOPOBOIOPOIHAS KHCIIOTA

IpakTuyeckoe 3ansaTueNe7 «CBolicTBa, COCTaB, MOJy4YeHHE U OE30MaCHOE WCIOIb30BaHUE
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JESTEIHHOCTH YETOBEKaY.

IIpakTnyeckas padora Ne§. UnenTn(pnkanns HeOpraHm4eCKNx BelecTs

Henun: C nomouipo Ka4eCTBEHHBIX peaKlUii Ha MOHBI pacliO3HATh NMPEAI0KEHHbIE HEOPraHNUECKHe
BELIECTBA.

PeakTuBbl: pacTBopbl: xnopusa xenesa (I11), xnopuna ammonus, cyiabghaTta HaTpUs, XJIOPUL HATPUS,
TUAPOKCHUJI HATpHUs, XJIopuaa O6apusi, HUTpat cepedpa, 10%—usrii pactBop ponanuaa kamus KSCN
OmnbIT 1: Vicnions3ys BelJaHHBIE PEAKTHUBBI, IPOBEIUTE XapaKTEPHbIE PEAaKIIUU HA HOHBI U JJOKAKUTE
KaueCTBEHHBIN cocTaB xyopuaa xeinesa (I11).

AJITOPUTM BBINOJIHEHHUS JAHHOTO ONBITA

JUis BBINOJHEHUS JAHHOTO OINbITa COJEPKMMOE MNPOOMPKH pas3ienure Ha JBe npoObl. s
orpezeyneHusl KaTUOHOB kene3a Fe+3 mpuieiite B oaHy npobupky pomanun kamus KSCN. Uro
HaOmronaete? [l onpenenenus annoHoB xJyiopa Cl - npunelite B 1pyryro npoOUpKy HUTpAT cepedpa
AgNO3. Yto nabmtogaere? Pe3ynbTaThl onbiTa 3aHECUTE B TAOJIMILy. Y paBHEHUS PEAaKIMM 3allUIINTE
B MOJIEKYJISIPHOM, MOJTHOM MOHHOM U COKpallleHHONH MOHHOU (opMmax.

OmnbIT 2. B Tpex npoHyMepoBaHHBIX ITpobupkax (1, 2, 3) naHbl BelecTBa: XJ0pUa aMMOHUS, XJIOPUT
HaTpus, cyibdar HaTpus. C HOMOIBIO KAaUeCTBEHHBIX PeaKIMii Ha HOHBI paclo3HaiiTe, B Kakoil u3
pOOUPOK HAXOASTCS JaHHBIE BEIIECTBA.

AJITOPHUTM BBINOJHEHHUS JAHHOTO ONbITA:

Jl71s BBITIOJIHEHUSI JAHHOTO OIBITAa COAEPKUMOE KaKJO0W MPOHYMEPOBAHHON MPOOUPKU pa3lenuTh
Ha Tpu npoObl. s ompeneneHus XJIOpHIAa aMMOHMS HEOOXOJIUMO MPOBECTH KauyeCTBEHHYIO
peakLrIo Ha MOH aMMOHHS - B TPU NMPOOBI IPUIIUTH PACTBOP FMAPOKCHU/IA HATPUS, HArPETh B IJIaAMEHU
cnupToBKH. Yrto Habmomaere? [lnga ompeneneHus cyib(ara HATpusi HEOOXOJUMO NPOBECTH
Ka4eCTBEHHYIO PEaKIMI0 Ha CyJb(aT-uOH - B JIBE€ MPOOBI MPHUIUTH pacTBOp Xjopumaa O6apus. Uto
HaOronaete? J{ist OATBEPKIEHUS, UTO B TPEThEI MPpOOUpPKEe HAXOAUTCS XJIOPHUL HATPHUs, TPOBEAUTE
Ka4eCTBEHHYIO PEaKIfio Ha XJIOPUA-UOH — T00aBbTE PacTBOp HUTpaTa cepedpa. Uto Habmogaere?
Pe3ynbTraThl OnbITa 3aHEeCUTE B TAOMUILy. Y paBHEHMS peaklMii 3aUIIMTe B MOJIEKYISPHOM, MOJTHON
MOHHOM U COKpAIIEHHON HOHHOU (hopmax.

BeiBoj k padore:

Paznen 4. CTpoeHue U CBOICTBA OPraHM4YeCcKMX BelleCcTB

IIpakTnueckoe 3anstue Ne9. [IpakTnueckoe 3ansitue Ne9. «XuMHUUECKOE CTPOCHHE KaK MOPSI0K
COEJIMHEHHS] aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTH (M30MEpBI, TOMOJIOTH ), HOMEHKJIATypa
OpraHMYECKUX COCJUHEHHHM OTAETbHBIX KJIAcCOB,  COCTaBJIE€HHE TMOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHUYECKHX BEIIECTB OTAEIbHBIX KIaCCOB.

Heab: 3akpenuTh yMEHHs Ha COCTAaBJIICHHE MOJHBIX U COKpPAUIEHHBIX CTPYKTYPHBIX (GopMyl
OpPraHMYECKUX BEIECTB OTAEIbHBIX KJIACCOB, IIOHATUS U30MEPHI, TOMOJIOTH, Ha3bIBAaTh BELIECTBA 110
HoMeHknatypelUPAC.

BapuanTt nepBblii. 13 npeanoXeHHOTO NepedHs BHIOEPUTE J1BAa BEIIECTBA, KOTOpPbIC SBISIOTCS
nzoMepamu: 1) 3-metunrekcen-1; 2) rekcen-2; 3) MeTUIIMKIOTeKcaH; 4) rekcaanes-1,5; 5) rekcan;
6) METHIIOCH301.


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

BapuanT BTOpOii. 3 npeyioxkeHHOro nepeyHsi BHIOEpUTE JBa BEIECTBA, B MOJEKYJaX KOTOPBIX
MPUCYTCTBYET JABOWHAS CBS3b MEXIYy aToMaMH yriepoja W Kuciaopoja:l) mMeTaHom, 2) yKCycHas
kuciora; 3) dhenorn; 4) TIUIEPUH; 5) alleTOH;

Bapuant Tpetmii. V3 mpeioKeHHOTO TMEpeduHs BHIOGPUTE JBa BEIIECTBA, KOTOPBIC SBISIOTCS
romojioramu nieHrana: 1) CsHg; 2) CsHyg; 3) C4Hg; 4) C4Hy; 5) CeHe.

BoiBoa nmo padore.

IIpakTuyeckoe 3aHATHeN210«CBONCTBa OpPraHMYECKHX COCIMHEHMM OTAENBHBIX KJIACCOB,
COCTaBJIEHUE YPABHEHUN XMMHUYECKHX PEaKLUi C yYaCTHEM OPIaHUYECKUX BELIECTB HA OCHOBAHUU
HX COCTaBa U CTPOCHUS».

Henb: 3aKkpenuTh CBONCTBA OPraHNYECKUX BELIECTB HA OCHOBAHUM UX COCTaBa M CTPOEHUS.
BapuaHT nepsBblil. 13 mpenioXkeHHOro IepedHs BEIIEeCTB BbIOEPUTE BCe CBOMCTBA, KOTOPBIE
XapakTepHbl Kak A (eHoma, Tak U JUIs YKCycHOM kuciotTsl: 1) OOeciiBeunBaeT OpOMHYIO BOJY;
2) BzaumopeiictByeT co menouamu; 3) BzaumoneiictByer ¢ kamuem; 4) Berymaer B peaxiuio
stepudukanyy; 5) OKUCISETCs epMaHTaHATOM KaJus.

Bapuant BrTopoi. W3 mnpemiokeHHOro mepeuHs BbIOEpUTE BCE BEIIECTBA, C KaXIbIM U3
KOTOPBIX B3auMojelicTByeT mneHTan: 1) xmop (cser); 2) KMnOy4 (p-p); 3) Opomuas Bona;
4) KOH (p-p); 5) xucnopon (t).

Bapuant tperuii. M3 mnpemioKeHHOro mepedyHs BbIOEpUTE BCe BEIIECTBAa, Kaxaoe U3
KOTOPBIX B3aUMOJIEHCTBYeT ¢ yKkcycHou kucioroi: 1) NaOH (p-p); 2) Na,COs; (p-p);
3) C¢Hg; 4) CH3;0H; 5) Cu(OH)s,.

BoiBoa nmo padore.

[IpakTnueckoe 3ansitue Nell. «CocraBieHue cxeM peakUuil(B TOM YHUCIE MO IMPEa0KEHHBIM
HENOoYKaM MPEeBpaLICHHI), XapaKTepU3YyIOIUX XUMUYECKHE CBOWCTBA OPraHUYECKUX COEAMHEHUN
OTJIENbHBIX KJIACCOB, CIOCOOBI MX TMOJY4YeHHS M Ha3BaHHWE OPraHUYEeCKUX COCAMHEHUN 110
TPUBUAJILHOMN WIM MEKIyHapOJHOU cuctemaTniyeckoil HomeHknatype [UPACy.

Leap paGoTbl: 3aKpenuTh 3HAHHUS O B3aMMOJEWCTBUU KJIACCOB OPraHMYECKHX BEIECTB MEXKIY
co00i1 Ha OCHOBaHUU XUMUYECKUX CBOMCTB U CIIOCO0AX MOITYUYECHHUS.

BapuaHnT nepsblit
1.0cymectButh npeppainieHue Bemects: CH4 — X — Y — C6HSNO?2
Onpenenure, Kakue W3 YKa3aHHBIX BEIICCTB SBIAIOTCA BemecTBaMu X W Y, Ha3BaTh WX I10
Homenkiatype [UPAC: 1) xnopOen3oun; 2) 6en3ou; 3) anetuiieH; 4) alieToH; 5) reKcaH.
2.0cylIeCcTBUTH MPEBPAIICHIE BEIIECTB:

X Y
C2H5OH - C2H5COOC2H5 - C2H5COONa
Onpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SIBISAIOTCSA BemecTBaMu X W Y, Ha3BaTh HX [0
HOMEHKJIaType IUPAC:
1) C,HsCOOH; 2) C,HsOH; 3) NaOH; 4) Na,SO,4; 5) Na
Bapuaunt BTOpOM
1.0cyiecTBUTh MpeBpaIlEHUS BEIIECTB:

H,SO0,, t

CH2=CH2 - X - Y - C2H5-O-C2H5

Onpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SIBISIOTCA BemecTBaMu X W Y, Ha3BaTh HX IO

Homenkiarype IUPAC: 1) CH;-CH,-OH; 2) CH,CI-CH,CI; 3) CH;-CHs; 4) C,Hy;
5) CH;CH,Br.

2.0Cy111eCTBUTD MPEBPALLICHUS BEIIECTB:

CH30H

YKCyCHast Kuciaora — X — [JIMIUH — Y



Onpenenure, KakMe W YyKa3aHHBIX BEILECTB SBJSIOTCS BemlecTBaMU X U Y, Ha3BaTh HUX IO
vomenkiatype IUPAC: 1) xmopykcycHas KuciioTa; 2) areraT HaTpus; 3) aleTHICH;
4) METUIIOBBIH 3(pUp YKCYCHOM KUCIOTHI; 5) METHIOBBINA A(UP aMUHOYKCYCHOM KHCIIOTHI.

BoiBoa nmo padore.

IIpakTuyeckoe 3aHaTHENe]12. «[lomydyeHue 3THIIEHA U N3yYEHUE €r0 CBOWCTBY.

Pe3yiabTaT 00y4eHusi. YCcTaHaBIUBaTh 3aBUCUMOCTb (PU3UKO-XUMHUYECKUX CBONCTB OpraHM4YECKUX
BEIECTB OT cTpoeHus Monekys. O6mme kommnerenuu OK 01, OK 02 OK 04

1. Bompocel misi momycka K TPaKTHYECKOH paboTre: a) cPopMyIupydTe Leidb IIaHHPYyEeMOTro
SKCTIEPUMEHTA; 0) OOBSACHUTE, K KAKOMY KJIACCy OpPraHWYECKHUX BEIIECTB OTHOCUTCS JTWUJICH; B)
OOBSICHUTE, KAKUMH XHMHUYECKUMH CBOWCTBaMHU O0JaJal0T BeUIeCTBa JAHHOIO KJacca, Kakue
KayeCTBEHHbIE PEaKIUU JJI UX OOHAPYKEHHS UCHIOIB3YIOTCS; I') OOBSICHUTE, KaK MOKHO MOJTYyYUTh
BElIECTBa JAaHHOTO KJIacCa COETUHEHHM B TAOOPATOPHBIX YCIOBUSX; 1) OOBSICHUTE, U3 YETO COCTOUT
npuOop AN TONy4YeHHUs Ta30B; €) MEepedYUCIUTE OCHOBHBIC ACHEKThl COOMIOJCHUS TEXHUKU
6e3omacHocty mnpu  pabore ¢ JIBX (3TunoBBIA  cnupT), arpecCUBHbIMU  peareHTamu
(KOHLIEHTPUPOBAHHAsI CEpHAasi KMCIIOTa), HarpeBaTeIbHBIMU IPUOOpaMH (CIIUPTOBKA).

2. IIpoBenenue onbITOB

O6opypoBaHue 1 nocyaa Peaktusbl
1. CTeknsiHHble NPOOUPKU 1. KoHUeHTpupoBaHHbIN pactBop H,SO,
2. ltatne ans npobupok 2. 9TMNOBbLIN CANPT
3. CnupToBKa 3. PactBop KMnQ,
4. Cnn4kmn 4. bpoMHas Boga
5. MNecok

Anroputm npoBeseHus onbiTa N2 1 Bonpochkl u 3agaHus

1. Mony4ntb 3TUNEH AernapaTtaumnen STMA0BOro 1.Y710 npoucxoamnt B npobmpke? Yto
cnupTa, 06HapyXXuTb €ro, U3y4nTb €ro CBOMCTBA. Habnopaete?

1.1. B npo6upKy HanuTb 2-3 MJ1 3TUIOBOTO cnmpTa U (2.K KaKoMy TUMY XMMUYECKUX peaKL Uit
OCTOPOXXHO A06aBUTb 6-9 MJ1 KOHLLEEHTPMPOBAHHOM |O0THOCSTCSA 3TU Npouecchl? Kak

CEPHOM KMUCNOTbI. 3aTEM BCbINaTb HEMHOTO Ha3blBaoTCA?
NPOKaNieHHOro necka (Necok nam Meskne Kycodkn  |3.Kak MeHseTcsl oKpacka pacTBOpoB?
nemsbl BBOAAT 415 TOro, YTo6bl NpeaoTBPaTUTh Movyemy?

TOTYKM XKUAKOCTU NPU KUNEHNN). 3aKPbITb MPOBMPKY [4.KaKMM naamMeHeM roput sTuneH?
NpPo6KOoW € ra3ooTBOAHOM TPYOKOMN, 3aKpennTtb ee B [lModyemy?

LUTaTMBE MU OCTOPOXKHO HarpeTb COAEPXKUMOe 5.CocTaBUTb YpaBHEHMS MPOTEKAOLLNX
npo6bupku (puc.1) NPOLLECCOB.




C,H;0H
H,S0;
(romiL.)

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

C,H.OH =C,H, + H,0 Mpnbop ana nonyyeHnA sTuieHa

1.2. OCTOpPOXKHO, PAaBHOMEPHO HarpeTb CMeCh.
1.3. B apyryto npobupKy Hanemnte 2-3 Mn
pa3baB/IeHHOro pacTBopa NepMaHraHaTa Kanaus, u
NpOonycTUTE Yepes Hero ras.

1.4. B TpeTbio NpoOUPKY HaAUTb 2-3 M1 GPOMHOM
BO/bl, ONYCTUTb ra300TBOAHYIO TPYOKY A0 AHA 3TOM
NPOGMPKN N NPONYCTUTL Yepe3 BPOMHYIO BOaYy
BblAENSAOLWNICA ras.

1.5.BbIHYTb ra3o0TBOAHYIO TPYOKY M3 pacTBopa 1
NOBEPHYTb €€ OTBEPCTUEM KBEPXY, MOAXKEYUb
BblgenawoLminca ras (puc.2).

C:H-OH (aTHJIO-
BRI CIIHMIPT)

H-SO,

3. O0padoTKa pe3yJIbTATOB ONBITOB

1.Ilpoananu3upoBaTh  COOTBETCTBUE  MOJYYEHHBIX  PE3yJNbTaTOB  crmocobaM  MOTydYeHUs
HeMpenenbHBIX YIIEBOJAOPOJOB psiAa dTWieHa (ankeHoB). CaenaTh COOTBETCTBYIOLIUI BBIBOJ.
2.ChopMynupoBath BBIBOJ 0 PU3NKO-XUMUYECKUX CBOMCTBAxX dTHeHA. 3.CPopMyTupoBaTh BEIBOJ
0 croco0ax 0OHapYKEHUS ITUIICHA.

IpakTnyeckoe 3ansaTueNe13. «neHTHDUKAINS OPraHHYECKUX COCTUHEHNN OTEITBHBIX KITACCOBY
Heap paGoThl: 3aKkpenuTh 3HaHUS 00 MAECHTH(PUKALNUU U3yYEHHBIX OPraHWYECKHX COEIMHEHU,

COBEPILIEHCTBOBATh YMEHHUS PEILIATh SKCIIEPUMEHTAIIbHBIE 3aJa4H.
[Ipennaraemasi paboTa OXBaTBIBACT KHUCIOPOIOCOACPIKAIINE COCAMHEHUS: CIHUPTHI, AIbICTUIBI,
KHUCJIOTHI , YTJIEBOJIBI.

1.C moMoIIpI0 XapakTepHBIX pPeaKIMid pacro3HaiTe, B KaKOW W3 MPOOMPOK HAXOATCS BOIHBIC
pacTBOPHI: ) ATaHOJIA; 0)YKCYCHOW KHUCIIOTHI;, B TIIFOKO3BI; T)IIIUIIEPHUHA

2. C moMOIIbI0 XapaKTePHBIX PEaKIMi pacro3HalWTe, B KaKOH W3 MPOOMPOK HAXOASTCS BOIHBIC
pacTBophIL: a)eHona; O)riaureprna; B)GopMalibIeruaa; T') TIFOKO3HI.



3. C noMoIbpi0 XapakTepHBIX pEakiMil pacro3HaiTe, B Kakol W3 MPOOMPOK HAXOASTCS BOJHBIC
PacTBOPBI: a)TIUIEPHUH; 0) pAaCTUTEIHFHOE MaJo; B) MAIIMHHOE MACJIO, IOTy4YeHHOE U3 He(TH;
T')caxapHbIil CHPOIIL.

4. Pacrio3HaiiTe ¢ TOMOIIbIO OJTHOTO M TOTO € PEeaKTHBAa, B KaKOM 13 MPOOUPOK HAXOASATCS BOJIHBIE
pacTBOpHI: a) ¢peHomsATa HaTpus; O0)3TUiIaTa HATPUS; B)alleTaTa HAaTpus; I') KapOoHaTa HATPUSI.

5. Pacnio3HaiiTe ¢ MOMOIIBIO OJTHOTO U TOTO YK€ PEaKTHBA, B KAKOH M3 MPOOMPOK HAXOASATCS BOIHBIC
pacTBOpHBI: a)MbLIa; 0)0eNKa; B)COJBI.

6.Vcnionb3ys OJIHY U Ty’)K€ pPEaKLUIo, HO pa3Hble YCIOBUSA €€ MPOTEKaHus, paclo3HaiTe, B Kakol u3
TPEX MPOOHPOK HAXOAATCS PACTBOPHL: a)INIHLepUHa; 0)popmanuHa; B) Oenka.

7.J10KaXHTe OMBITHBIM IyTEM, YTO KapTodenb 1 Oenblif X1e0 coaepkar Kpaxmal, a crenoe si0JI0Ko
— IJIIOKO3Y.

Odopmute 0TUYET, 3aMTOTHAB TAOHILY:

Yto penanu Yto Habtoganu BbiBOAbI

BriBoa:

Pasznea. 5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peakuui

IIpakTnyeckoe 3anaTHe Nel4 «CKopoCTh XUMUYECKUX PEAKIUI U XUMHUYECKOE PABHOBECUEY.
Hean padorsl. M3ydeHne BAUSHUSA Pa3IHYHBIX (PAKTOPOB HA MPOTEKAHUE XUMUYECKHUX PEaKIIUi,
000CHOBaHNE U3MEHEHUS CKOPOCTH TEUCHHS XUMUYECKUX PEeaKIni, ux ooparumocti. OCoOeHHOCTH
xumudeckoro paBHoBecus. O6mme kommnerennuu OK 01, OK 02

OOopynoBaHMe M PeaKTHUBBI: IITATUB C MPOOUPKAMU, 3a3KUM JIsi IPOOMPOK, TOPENKa, PAaCTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pacTtBOpbl i#oma M Kpaxmana, KPUCTaJUTMUYECKHI
¢benondranens.

IHopsinok BHINOJHEHUS PAOOTHI

OmnbIT 1. BiusiHue KOHIEHTpalMK pearupyoiux BEIECTB Ha XUMUYECKOE PaBHOBECHE

B sTom ombiTe m3ydaercs oOpaTtumas peakiusi Mexy pactBopamu xyopuaa skeneza(lll) FeCl3 u
ponanuga kamusgs KCNS. PactBop mnpuoOperaeT KpacHYIO OKpacKy BCIEICTBHE OOpa3oBaHMSA
pomannnaa xene3a(lll) Fe(CNS)3. Ilo naMeHeHNI0 MHTEHCUBHOCTH OKpPAIIMBaHUSI pacTBOpPa MOKHO
cienath BbIBOJ 00 m3MeHeHuM KoHueHTpauuu Fe(CNS)3, a, 3HauuT, U O CMEIIEHUH PaBHOBECHUS
o0paTuMoro Tpoiecca.

1 B npobupky BHecute no aBe-Tpu Kamiau pactBopoB FeCI3 u KCNS. OtmersTe npoucxossiue
W3MEHEHUS.

2 JloBeaute OO0BEM MONYYEHHOIO pacTBopa MNpuOIM3UTeNnbHO 10 2/3 mpobupku. JI€rkum
B30aJThIBAaHUEM IIEpeMelIaiTe pacTBOpP 10 OJHOPOJHOTO OKPAIIMBAHUS U Pa3/I€IUTE €ro Ha YeThIpe
IpOOUPKH.

3 B onny u3 npo6upok no kamism 1o6asbte pactBop FeCl3, Bo BTopyto — pactBop KCNS, B TpeThio
— HECKOJIbKO Mukpormumnarened kpucramimdyeckoro KCI 10 mosBieHuss BUAMMBIX H3MEHEHHI.
W3meHeHne MHTEHCUBHOCTH OKpAIIMBaHMS PAacTBOPOB JIETKO 3aMETHTh CPAaBHEHHEM C OKpacKoM
pacTBopa B 4eTBEPTOI MpoOUpKe.

4 Pe3ynbpTaThl HAOIOSHUHA 3aHECUTE B TAOIHITY

Ne [lobaBnsemblin peareHT M3MeHeHne MHTEHCUBHOCTU HanpasneHue
OKpaluMBaHMs pacTBopa CMeLLEeHNS paBHOBECUS
1 FeCI3
KCNS




3 Kcl |
5. 3anummute ypaBHeHue peakiuu Mexay FeCI3 m KCNS, cocrtaBpTe BBIpaKEHHE KOHCTAHTHBI
paBHOBecHs 3TOM peakiuu. B BbIBoJIaX OTMEThTE, B KAKOM HAIpPaBJICHUU CMEILIAeTCs PaBHOBECHE
IpU YBEJIMYEHUH KOHLEHTpauui ucxonHeix BemecTB? IlpogykroB? [laiite oObsicHEHHE 3TOMY
SBJICHHUIO ¢ TOUKU 3peHus npunuuna Jle [llarense. Biuser nu usmMeHenue qaBieHUs Ha CMEILEHUE
paBHOBECHS B HCCIIEAyeMOi cucteme?
OnbIT 2. BiusiHue cpebl Ha CMEIIeHHe XUMUYECKOT0 PABHOBECHS
1 B npoOupky nomecture 5-6 kamnenb pactBopa K2Cr207.
2 K aToMy pacTBOpy 1O KaruisiM J00aBIsSHTe KOHIIEHTPUPOBAHHBINA PacTBOp IIETOUYN U HaOII0qaiTe
U3MEHEHHE OKPACKH.
3 Korna pacTtBop CTaHeT >KEATHIM, J00aBbTE MO KaIUIIM KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIOTY U
HaOJII01aliTe MOSBICHUE OPAHKEBOI OKPACKHU.
OnbIT MOXHO MOBTOPATh HECKOJBbKO pa3. CrenaiiTe BBIBOJ O BJIMSHUM KUCIOTHOCTU CPEIbl Ha
YCTOMYUBOCTH XpOMAaT- U OMXPOMAT-HOHOB.
OneIT 3. BiusHue Temneparypbl Ha XUMHUYECKOE paBHOBECHE
[Ipyn B3aumoneHCTBUM HoAa € KpaxMajioM oOpa3yercs CHHEE BELIECTBO CJIOKHOIO COCTaBa
(fomokpaxmain) o + KpaxMan 2 HogoKkpaxman
1. B mpobupky Haneite 3—4 mu1 pacTBOpa Kpaxmaina u qo0aBbTe 2-3 Karum pacTBopa Homa (1o
MOSIBJICHUSI CUHEW OKPAaCKH).
2. Harpeiite npoOupky ¥ HaO01aliTe HM3MEHEHNE OKpalMBaHUs pacTtBopa. Oxyanure mpoOUpKy
BOJIOH, OTMETHTE MPOUCXOAIINE H3MEHEHUS.
3.Cnaemaiite BeiBO O TeruioBoM dddexre AH peaknuu oOpa3oBaHus HOmoOKpaxMaiia. DK30- WIH
SHIOTEPMHUYECKUM SBJISIETCS ATOT mporecc? Jlaiite 00bsICHEHHE 3TOMY SBICHHIO C TOUYKH 3pPEHUS
npuHuuna Jle-1llarense
3aganusa

1.Bo ckonbKO pa3 yBeIMYUTCS CKOPOCTh PEAKLUHU B3aMMOACHUCTBHUS BOJAOPOAa U OpomMa

H2 (r) + Br2 (r) 2HBr (), eciin KOHIIEHTPallul UCXOIHBIX BEIIECTB YBEJIMUUTD B 2 pa3a’?
2.Konnenrpauuu NO u 02, o6pazyromux NO2, 6butu cootBeTcTBeHHO paBHbI 0,03 1 0,05 Mons/mm3.
UeMy paBHA CKOPOCTh peakiyuu?

3.Bo CKONBKO pa3 yBEIUYHUTCS CKOPOCTh PEaKIUHU, €CIM Temieparypa mnoBbicwiiach Ha 30°, a
TeMIiepaTypHblid KoaduiueHT papeH 37

Pa3znen 6. PacTtBopnl
IIpakTnueckoe 3anaTue NelS «IIpurorosneHue pacTBOPOB pa3InYHbIX BUI0B KOHIIEHTPALIUI
Heab: OBnaseHue HaBbIKAMH MPUTOTOBICHHUS PACTBOPOB OMNPEICIICHHOM KOHIEHTpALUH, C
cOO0JII0/ICHUEM MPABUII TEXHUKU 0€30MaCHOCTH.
Oo6opynoBanme: Xmopun Hatpus (NaCl), 60%  kxoHIleHpUpOBaHHAs cepHas  KHCIIOTa,
JTUCTHJUTHPOBAHHAS BOJA, BECHI, OFOKCHI, MepHas koiba (100mm).
TeopeTnyeckue 0CHOBbI

PacTBOp — romorenHast cucrema, COCTOAIAs U3 PACTBOPEHHOI'O BEIIECTBA U PACTBOPUTEIIS.

[Ipu pemennu 3a1a4 noyib3yTes Gopmyaamu:

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

mP-Pa=m P.B. + m H,O

m P-PA — macca pactBopa, T.

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

m H,O — Macca Bojpl, T.

WP.B. - maccoBas 10711 paCTBOPEHHOT'O BEIIECTBA.

10% pactBop BemiecTBa coaepkuT 10r pactBopeHHoro BemectBa U 90r Boxel B 100r
pacTBopa.

Hanpumep: Omnpenenure MaccoBYIO JOJI0 pPacTBOPEHHOro BemiecTBa, eciad 10 r ero
coaepxutcs B 100 r pactBopa. Kakast Macca BOAbI COJIEPAKHUTCS B PAaCTBOPE.

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



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

Pemrenne:

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

2. mH0 = mp-pa—mp.B.; mH0 = 100 - 10=90r

Ortser: 0,1; 90 .

IHopsiaok BeINOJIHEHUs PadOTHI:

1.IIpurorosnenue 2% pacTBopa COJIH.

B3BechTe B OrOKCce 2r Xjopuaa HATpPUsl M MEPECHINBTE Yepe3 BOPOHKY B K00y Ha 100wmur.
3arem B KosIOy 100aBbTe BOABI 10 MeTKH. [loyueHHslit pacTBop umeet 2% xonueHTpamuio NaCl B
100r pactBopa miu 0,02 maccoByro gomto NaCl B 100r pactBopa.

2. IIpurorosnenue 100 mn 10% pacTBopa CEpHOIN KUCIIOTHI.

PactBop roroBsaT u3 60% KOHLIEHTPUPOBAHHOTO PACTBOPA CEPHOM KUCIOTHI MIIOTHOCTHIO 1,5
r/mi. J{ng storo mensypkoit ormepsor 11 mi 60% KOHIETpUPOBaHHOMN CEpHOM KUCIOTHI U MEPHBIM
nunuaapoM 100-11=99 mn Boael. Boay BeUTMBAOT B KOJIOy, a 3aTeM J00ABJISIOT M3 MEH3YpPKH
xuciaory. [lomydennsiii pactop conepxurt 0,1 maccoByro nomto HySOy.

KonTposbHbIe Bonpockl

1. Yro Takoe pacTBOpbI?

2.W13 yero ckiaapIBacTCsl Macca pacTBopa?

3. Kak onpenensercs MaccoBasi 10151 pACTBOPEHHOTO BELLIECTBA B pacTBOpe?

4. Kak npurotoButb10% pactBop menoun NaOH? Kakas macca NaOH u Boasl copepxurcs
B TAaKOM pacTBope?
6. IIpuMepbl OLIEHOYHBIX CPE/ICTB 1JISl IPOBEJeHUS IPOMEKYTOUHON aTTeCTAllUM

6.1. KonuTposbHbie padoThI 0 pa3gesiam.
KonTpoabnas padora Nel
Pa3nes 2. Xumnueckue peakyum. «XuMHU4eCKHe peakiuum».
3aganue 1. TecT ¢ BLIOOPOM 0JHOT0 BEPHOI0 OTBETA
1.0 npocToM BeriecTBe, a HE 0 XUMUYECKOM 3JIEMEHTE KHCIIOPO/IE€ UAET PEUb B BHIPAKEHUU:
A) BCEM JKUBBIM CYIIECTBAM JIJIs IbIXaHUSI HEOOXOINUM KUCIOPOJ;
b) xuciaopo BXOJUT B COCTaB IJIMHBI U MECKa;
B) kucnoposa BXOIUT B COCTaB BOJIBI;
I') kucnopon BXOIUT B COCTaB OKCHJIOB;
2. OunbTPOBaHUEM MOXKHO Pa3JeIUTh CMEChH, COCTOSILYIO:
A) U3 BOJIIBI M caxapa;
b) u3 6eH3uHa U BOMBL;
B) u3 pacturenpHOro Macia U BOAbL;
I') U3 rauHBI U BOJBI
3. ®u3znyeckoe siBJIeHUE — ITO:
A) I'openue cBeun;
b) nouepHeHne MeHOM IIACTUHBI [TPU HArPEBAHUU HA OTHE;
B) 3amep3anue BoabI;
I') npotyxanue siiua;
4. CrakaH, rBO3/b, JJOXKa, IPOOUPKA OTHOCATCS K:
A) BemecTBam;
b) dusnueckum siBneHUAM;
B) ¢pusnueckum Tenam;
I') xumMuueckuM sIBIECHUSM
5. Cio:xHOe BemecTBo — 3T0:
A) Bogopon,
b) consinas kucnora;
B) cepa;
I') kucnopo;



6.0THOCHTENTEHAS MOJIEKYJIIpHAs Macca HauOOJbIIas y BeIIecTBa ¢ GopMyIIoi:
A) NH3;
b) N,Os;
B) NO,;
I') NaNO;s;
7. 3anuck 4N, o3Ha4aerT:
A) 2 MOJIEKyYTIBI a30Ta;
b) 4 monexymsl a3oTa;
B) 6 aromoB a3zora;
I') 8 aromoB a3ora;
8.Cepa nposiBnsieT HauOOBITYIO BaIEHTHOCTh B COETUHEHUH € (DOPMYIIOM:
A) st;
b) SOy;
B) SOs;
F) Na,S;
9.MaccoBas n0:s kuciopoza B cyibdare Harpus Na,SO4 paBHa:
A) 22,5%j;
b) 45,1%;
B) 32,4%j;
I') 56,2%
10. Boopoa KoarM4ecTBOM BEIIeCTBa 5 MOJIb (H.Y.) 3aHUMAeT 00bEM:
A) 11,2 m
b) 112 x;
B) 89,6 m;
I') 22,4 n;
11.®0opMyIbl OCHOBHOTO OKCHIA, KUCIOTHOTO OKCHIA, KUCIOTHI, COJIN COOTBETCTBEHHO 3aIMCAHBI
0] HOMEPOM:
A) CaO, CO, ,HCI, NaCl;
b) CuO, Si0, ,NaNO; , Mq(OH);;
B) FeO, ZnO, ZnCl, ,HCI;
F)BaO, SO3 , FeSO4 ,H3PO4.
12. Pacnpenenenue 3JIEKTPOHOB MO YPOBHSIM aToMa BbIpaXeHO psgoMm uucen 2,8,2. Kakomy
XUMHYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) maruuio;
b) xpemumto;
B) xucnopony;
I') yraepony.
13. Kucnopon B 1aboparopun MOKHO MOTYUHUTh:
A) pasnokeHrueM NepoKcua BOJOPOaa;
b) paznoxxenunem xjopara Kanus;
B) paznoxenunem nepmMaHraHaTa Kaius;
I') Bcemu nepevncIeHHBIMUA CIIOCO0aMHU
14.0xcun docdopa (V) pearupyer c:
A) Hatpuewm;
b) oxcunmom cepsl (IV);
B) cepnoit kucnotoii;
I') runpokcuiom HaTpus
3ananue 2. [1pu ropennu 46,5 r hocdopa odbpazosaics okcun pochopa(V). Berauciure ero maccy.
3aganue 3. PacctaBbTe KOOQHUIUEHTHI B YPaBHEHUSIX PEAKIUH, YKaKUTE TUI PEAKIIH:
1. FeClz + Clz — FGC13; 2. AI(OH)3 g A1203 + HQO; 3. F€C13 + NaOH — NaCl +
FG(OH)3



3aganue 4. Hamumwre ypaBHEHHUS peakiuii, C MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH
cinenyromue npeBpamenus. PaccraBpTe kodpduimentel. Fe,Os;— Fep, (SO4);—
FC(OH)3 — F6203

3aganme 5. CocTaBbTE EKTPOHHYIO U TpaPUUECKy0 GOPMYITY JJIsi XUMHUYECKOTO AJIEMEHTA IO

HOMepoMm 13.

KonTtpoJubnas padora Ne2
Paznen 3. CTpoeHne u cBOMCTBA HEOPraHu4vecKux BemiecTB. «CBoiicTBA HEOPraHUYeCKUX
BeLeCTB»
Bapuantl

1. BeinucaTe U3 cnMcKa BELIECTB OKCH/bI, OCHOBAHUS, KHCIOTBHI , COJM M Ha3BaTh UX:
HzSO4 , CU(OH)Q,K3PO4, CaO,

2. CocraButh (opmynbl coequHeHmit: a) okcuaa yraepona( II) ,0) rumpokcuma meau, B)
XJIOPOBOJOPOIHON KUCIIOTHI, T') CyJib(paTa HATpUs

3. Hamucatp ypaBHeHust xumudeckux peakuuii: a) HySO4 + Mg; 6) Na,O + HBr; B) SO, +
CaO; r)CaCO; + HCI; m) AICl; + AgNO; .Yka3ats Ha3BaHHS MPOIYKTOB PEAKIUH.

4. 3apaua. Kakas macca Hatpus notpelyercs JUlsl peakiMu B3auMoJieicTBus ¢ 16 T cepsl,
€CJIM B pe3yJIbTaTe peakinu 00pa3oBaics Cyabdum HaTpus?

5. Ocy1iecTBUTH MEPEXObl: KaTUi— OKCUJ Kalusi— TUAPOKCU]] Kallusi — CyJb(haT Kalus
Bapuanr 2

1.Beimucars U3 CHOUCKa BELIECTB OKCHJBI, OCHOBAHMS, KUCJIOTHl , COJIM M Ha3BaTb UX:
NaOH , H3PO4, SOZ R CaCO3

2. CocraButh GopMymbl coeAMHEHUN: a) okcuaa a3ota ( 1V) ,0) ruapokcuaa kamus, B)
XJIOpUJia HaTpus, I) cyiabuaa 6apus

3. Hanucare ypaBHenus xumuueckux peakuuit: a) HC1 + K; 6) K;O + HBr; B) CaCOj; +
H,SOy; 1) CO, + CaO; a) Ba(OH), + Si0, .Yka3ats Ha3BaHUS MPOIYKTOB PEAKITUH.

4. Beruncinute 00beM ra3000pa3HOro XJIopa, KOTOPBI BCTYNUT B PEAKLUIO C HATPUEM, IS
nosyuenus 11,7 r xnopuna HaTpus.

5. OcymectBuTh nepexoabl: cepa— okcua cepsl (IV) —cepHucras xucinora —cyabpuT
HATpUS

KonTtposbnas pa6ora Ne3
Pasnen 4. CrpoeHme m CBOMCTBa oOpraHmyeckux BemecTB. «CrTpoeHme u cBoOMcTBa
OpPraHu4yecKuX BelecTB»
1. Tun XuMHUYECKOM CBsI3U MEXIy aTOMaMM YIJepoja B MOJEKyJe BEIlecTB, (GOopMyibl KOTOPBIX
C3H4 n CH4
A) OnuHapHast U JBOMHAS;
b) JIBoiiHas u onuHapHasi;
B) Tpoiinas u nBoiiHas;
I') Tpoitnas u oguHapHasl.
2. O6mas popmyna CnH2n cooTBeTcTBYET:
A) Ankanaw;
b) Ankenawm;
B) Ankuna;
I') Apenawm;
) Huknoankanam.
3. MonexkynspHas popMyIia yrieBoa0poia C OTHOCUTEIbHOM IJIOTHOCTHIO M0 BOJOPOY paBHa 28:
A) C4Hy;
b) C4Hs;
B) C4Hs;
I') C3Hg;
J1) C3Hs.



4. BemectBa, popmynsl kotopeix CH, = CH; u CH, = CH — CH, — CH3, sBastoTcs:
A) BemiectBamMu pa3HbIX KIacCOB;
b) 'omonoramu;
B) Uzomepamu;
I') OmHUM M TeM e BEIIECTBOM.
5. YcraHoBuTE COOTBETCTBHE.

dopmyna coeguHeHUs Knacc coeguHeHus
A. C17H35COOH 1. AnKaHbl
B. C4Hq 2. AnKeHbl
B. HCHO 3. AJIKUHbI
I C,HsOH 4. ApeHbl
0. CsHqp 5. Anbaernapl
E.CH,4 6. KapboHOBble KUCAOTbI
M.C3H4 7. CnupTbl

6. lononuts. Peakuus aeruapupoBaHus — 3TO. ...

7. Maccosas ons yriaepoaa B nponuiene C3H6 paBna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KosmmmuectBo BeniecTBa 3tana maccoit 1,6 r pasno: A. 1,5 monb. b. 1 mons. B. 0,05 mons. I'. 0,1
MOJIb.

9. Maccosast 1o Bojgoposa B yriiepoae 14,3%, oTHocUTeNIbHAS TUIOTHOCTH TI0 BOJIOPOY paBHa 21.
Omnpenenure hopmyy.

10. BeiBegute ucTHHYIO (GOpMYTy OpraHndeckoro coeaunenus, coaepxariero 40,03% C, 6,67%
H, u 53,30% O. MonspHast Macca JaHHOTO coennHeHus paBHa 180 r/monb. Ha3oBuTe BelecTso.

11. K kakoMy THIly OTHOCST peakiuio, ypaBHeHHe kotopoil npuseaeno? CH; —CH;—CH,=CH, +
H,

12. CocraBbTe cTpyKTypHBIE (hopmyIibl n3oMepoB coctaBa CsHjo. HazoBuTe BemecTna.

OneHouHblE CpeACTBa NMPOMEKYTOYHOM aTTECTALMU MO AMCLHUIUIMHE «XuMus» lIpomexyrounas
aTTecTalus Mo JUCHUILINHE « XUMHUS» TPOBOAUTCS B hopMe AU PEepeHInPOBAHHOTO 3a4ETA.

6.2 Tectsl o pa3aenam
Pasnen 1 OcHOBBI cTpPOEHMS BelleCcTBA
Tema 1.1 Tect Nel «CTpoeHHe aTOMOB XUMHYECKHX 3JIeMEHTOB M IPUPOAA XUMHUYECKOMH
Bri0epuTe onvH NpaBUIbHBIN OTBET:
1. Atomsl C 1 Si UMEIOT OIMHAKOBOE YHCIIO:
A) HEUTPOHOB B S7pE;
b) sHepreTrueckux ypoBHeii;
B) 251€eKTpPOHOB Ha BHEIIHEM SHEPIreTUUYECKOM YPOBHE;
I') anexkTpoHOB.
2. B psany xumnueckux snemeHToB Li—-Be-B—C metamnueckue cBoiicTBa:
A) ycunuBaroTcs;
b) ocnabeBarot;
B) ne menstorcs;
I') u3MEHsI0TCS NepUOIUYECKH.
3. K s-anemeHTam OTHOCUTCS:
A)K;
b) S;
B) Fe;
I') Br.
4. ITyrem coenrHeHHst aTOMOB 1101 HoMepoM 11 n 17 obpa3yercst BEIEeCTBO C XUMHUYECKON CBSA3bIO:
A) MOHHOM
b) xoBaneHTHOI MospHOM



B) xoBasnieHTHO HENONSIPHOU

I') MmeTanmuueckoi
5. {KOIMYEeCTBO 3JEKTPOHOB B aTOME; KOJUYECTBO SHEPIeTHUUECKUX YpOBHEW; KoiudecTBo 11
JJIEKTPOHOB Ha TIOCJEJHEM SHEPreTUYeCKOM YPOBHE; KOJIIMYECTBO IPOTOHOB B sJIpe aToMa}
COOTBETCTBYET

A) HOMEpY TIepHo/Ia

b) Homepy rpynmsl

B) nopsaxoBomy HOMEpY
6.{xnopuay 6apus, anmasy, aMMHaKy, CEpHOI KHCIIOTE}COOTBETCTBYET:

A) MOHHAsT XUMHYECKas CBS3h

b) xoBanieHTHas MONIIpHAs XUMUYECKas CBS3b

B) xoBajicHTHAs HEMOJIIPHAS] XUMUYECKas CBSI3b
7. {cBs3b, 0Opa3oBaHHAsA 3a cYET 00pa30BaHUs OOIIMX IEKTPOHHBIX Map; CBS3b, 00Opa3oBaHHAs 3a
c4eT 0000I1IeCTBICHHS BaJ€HTHBIX 3JIEKTPOHOB; CBA3b, 00pa30BaHHAS 3a CUET JEKTPOCTATHUYECKUX
CWJI TIPUTSDKEHUS} Ha3bIBAETCS

A) MOHHOM

b) meTannnaeckoit

B) koBanentHoit
8. {B mopsiiKe BO3pacTaHUS METAJUIMUECKHUX CBOMCTB; B MOpPsAKE YOBIBaHUSA pajnyca aTOMOB; B
MOPSIIKE BO3PACTAHMSI KHUCJIOTHBIX CBOMCTB JIETY4YMX BOJOPOJHBIX COCIMHECHHM }3JIEMEHTHI
pacMoJIO0XKEHBI B PSIAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1
9. Kakoe u3 cyxaeHuil BepHo 1 3nemeHToB { VA rpynnsl , [VA rpynnel, [A rpynner}

A) obmas popmyia jgeTydero BogopoaHoro coeaqunenus RH4

b) He 00pa3yroT 1eTyunx BOJIOPOJIHBIX COeTMHEHUN

B) 1o 3aBeprieHnst SHEPreTHYECKOro ypOBHS HE XBaTaeT TPEX ANEKTPOHOB
10. Cpenu BemecTB, ykazaHHbIx B psay {NHi, O,, HCI, SO,; CaO, HNOs;, Cl,, CO,; H,SO4, HI,
CuCl,, CH4, NH3} xonu4ecTBO cOeIMHEHUM C KOBAaJEHTHOM MOJSPHOM CBSI3bIO PABHO

A) Tpem

b) nBym

B) getsipem
11. Xumudeckasi CBsi3b B MOJIEKyJIaX {030Ha W XJIOpUAA KaJblMs, CEPHOM KHUCJIOTHI U XJIOpHUAA
aMMOHHS;, CEPHOU KHUCITIOTHI U 030Ha COOTBETCTBEHHO}

A) KOBaJIeHTHAas MOJISIPHAST K HOHHAS

b) xoBaneHTHas moyspHas M KOBaJIEHTHAs HETOJsIpHas

B) xoBajyieHTHAs HEMOJIIPHAS ¥ HOHHAS

Tema 1.2. Tect Ne2 «Ilepnoanyeckuii 3aK0H U NepruoOIHYECKAsA CUCTEeMa XMMHYECKHX
ayaemenToB [I.A. MeHnaeneeBay
Bapuant Ne 1
12. Y atoma cepsl 4MCIIO 3JIEKTPOHOB HAa BHELIHEM YPOBHE U 3apsi/i 1Apa paBHbI COOTBETCTBEHHO

1)4u+l6 2) 6 u+32 3)6u+16 4) 4 u+32
13. CxotHOE CTPOCHUE BHEUTHETO AJICKTPOHHOTO CIIOSI UMEIOT aTOMBI MBIIIIbSIKA U
1) docdopa 2) cenena 3) repmanus 4) BaHaus

14. B psigy XUMHUYECKHUX 3JIEMEHTOB:
ATFOMHUHIH—KpeMHnii— (ochop—cepa
BBICIIIAsl CTENICHb OKUCICHUS
1) yBenuuuBaeTcs 3) He u3MeHseTcA
2) yMeHbIIaeTCs 4) cHavana yBeTU4YMBAETCA, @ IOTOM
YMEHBIIAETCS



15. IlputskeHne 37€KTPOHOB BHEIIHETO CII0S K Py YBEJINUUBAETCS B PALY
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K
16. B psngy Be-B-C-N npoucxoaur
1) yBenuueHue paanyca aToMOB
2) yBeIMYEHUE CUITBI IPUTSKEHUS BaJICHTHBIX AJIEKTPOHOB K SIIIPY
3) yMeHbIIEHHE 3JEKTPOOTPULIATEIbHOCTH
4) yMeHbIIIEHUE YHCIIa BAIEHTHBIX 3JIEKTPOHOB
17. B nopsiake yCUIeHHs] HEMETANTMYECKUX CBOMCTB PACIOJIOKEHBI
1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. Haubonpmuii paanyc y atoma
1) 6poma 2) nuuHKa 3) KanbLUs 4) repmaHus
19. Hanbomnp1eit BOCCTaHOBUTENIbHOM aKTUBHOCTBIO 00J1aaeT
1) Si 2)P 3)S 4)Cl1
20. Beicmit okcup coctaBa 90 00pa3yroT BCE DJIEMEHTHI
1) IV A rpynmsr 2) IIA rpynibl 3) IV nepuona 4) Il mepuona
21. Ilo HOMEpY mepHoaa MOKHO ONPEECIUTh
1) KOMMYECTBO ANEKTPOHOB HA BHEIITHEM YPOBHE aToMa  3) 3apsij spa aroma
2) KOJIMYECTBO BCEX AJIEKTPOHOB B aTOME 4) 4nciio SHEPreTUYECKUX
YPOBHENU B aTOM€
22. CKOJIBbKO SHEPreTU4YEeCKUX YPOBHEH B aTOMe CKaHAUs?
1)1 2)2 3)3 4)4
23. Ouenure npaBUIbHOCTh CYXKICHUN
A. Metamnueckue 1 BOCCTAHOBUTENIbHbIE CBOMCTBA 3JIEMEHTOB B IJIABHBIX NOJATPYIINAX C
pOCTOM 3apsijia pa yBEIUYUBAIOTCS.
b. B nepuoze ¢ poctom 3apsja siipa OCHOBHBIE CBOMCTBA OKCHJIOB M THIPOKCHUIOB
YBEJIMYUBAIOTCS.
1) BepHO TONBKO A 2) BepHO TONBKO b 3) Bepubl 00a cyxnaenus  4) oba
CY’KJICHHsI HEBEPHBI
24. Haubonee cUIbHBIMU OCHOBHBIMU CBOMCTBaMH 00J1a/1a€T TMIPOKCU

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHsie cBOiiCTBa HanOoIee BBIPAKEHBI Y
1) Br207 2) SeO3 3) As205 4) GeO2

26. B psany xumnuueckux snemeHToB Na — Mg— Al:
1) ymMeHbIIaIoTCs 3apsiibl SIAEp aTOMOB
2) yBEIUYUBAETCS YUCIIO AJIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJIO€
3) yMeHbIIaeTCsl 3JEKTPOOTPULIATENbHOCTD
4) yMeHbIIIaeTCsl paguyc aTOMOB
5) yCWIMBAIOTCS METAIITHYECKHUE CBOMCTBA
27. B psany xumuueckux snemeHToB F— Br — I:
1) Bce a71IeMEHTHI UMEIOT BBICIIYIO CTETICHb OKUCIICHUS, PABHYIO0 HOMEPY TPYTIIIbI
2) ocrnabeBaroT HeMETaJUIMYECKUe CBOMCTBA
3) yBETUYMBAETCS BBICIIAS CTETICHb OKUCIICHUS
4) yBeNMYUBACTCS pagiyCc aTOMOB
5) 00pa3yroT JeTy4Yre BOJOPOIHBIC COSTUHEHUS ¢ 00tIel hopmynoi HD

Ipumeuanue: 3aganus Al-Al4 onennBatorcs 1 6ammom. 3aganus Bl u B2 onennBatorcst 2
6amnamu. CraBurcs 1 Gan, ecnu B oTBeTe AomyleHa ojaHa omnoka. CtaButcs 0 6amioB, eciiu: a) B
OTBETE JOMYIICHO 0o0Jiee OAHON OMIMOKHU; O) OTBET OTCYTCTBYET.

MaxkcuManbpHBIH 04T 3a BEIIOJHEHHE BCEX 3aJaHUM COCTaBIIsIET 18 0aoB.

Pazgen 2. XumMu4ecKkue peakuuu
Tema 2.1.



28. UTO OTHOCUTCS K XUMHYECKUM SIBICHUSAM?
1) ucnapenue Bojbl
2) ropeHue IpoB
3) nmeperonka HeTH
4) maBieHUE OJI0BA
29. UeM xapakTepHu3yeTcsa SK30TepMHUUECKas pEaKIus?
1) oHa compoBOXKIAETCSI MOTIOMIEHUEM TETIa
2) TerioBoro 3 dexra He HaboAaeTCs
3) oHa COMPOBOXKIAETCS BBIACICHUEM TEIlIa
4) Takux peakuuii HeT
30. Kak Ha3bIBaeTCs peakiys, B pe3yJbTaTe KOTOPOI M3 OJJHOTO CJIOKHOTO BEIIEeCTBa 00pa3yercs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakmus coeqMHEHUS 3) peakiusi oOMeHa
2) peakius 3aMeIeHUs 4) peakius pa3noKeHUs
31. Yemy paBHa cymma ko3¢ ¢unentoB B ypaBHeHuu peakiuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
1)4
2)6
3)5
4)12
32. Kakas Macca Boibl 00pasyeTcs npu Bzaumozeicteuu 0,5 Mol BOIOpOAa ¢ KUCIOPOIOM?
4,5~
2)9r
3)18r
4)1,8r
33. Kakoe BemiecTBo 0003Ha4€HO CUMBOJIOM X B cxeme npeBpaienuit Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBHE.
Tun xuMmnyeckon peakumm  CxeMa XMMUYECKOMN peaKkLmm
1) MgCO3 - CO2 T + MgO
A. Peakuus pa3noxKeHus 2) CuO + Al = Cu + AI203
B. Peakuns obMeHa 3) NO + 02 - NO2
B. Peakuus 3amMelleHuns 4) ZnO + H2 - Zn + H20
I. Peakumsa coegmMHeHUs 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2504 — BaS04 |, + NaCl
35. BoccraHoBuTe MpaBylo YacTh YPaBHEHUS PEAKIIMU IO €T0 JIEBOM YacTH.

JleBast yactb lMpaBas yactb
ypaBHeHUs YpaBHeHUs
1) Cu+H20
A. Cu(OH)2 = 2) CuCl + H20
B. CuO + 2HCl = 3) CusS
B.CuO+H2= 4) CuCl2 + H20
Cu+S= 5) CuO + H20
6) Cu20 + H20

36. CocTaBbTe ypaBHEHHE PEaKIMHU 10 OMUCAHUIO, JAalWTe XapaKTEPUCTHKY ypaBHEHHS PEaKIIHU:
cynbdar xenesa(lll) + ruapokcun kanus = ruapokcun xkeneza(lll) + cynedar kamus.

C2. CocraBbTe ypaBHEHHUS peaklUMil 1o cxeme npespameHuii: S — SO2 — SO3 — H2S0O4 —
Na2S04.
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Tema 2.2.
B kaxom Bonpoce BbIOepUTE OJMH MPAaBUIbHBIN BApHAHT OTBETA.
37. VI3 nepeyncleHHBIX 3JIEKTPOJIUTOB YKaKUTE CIA0bIN 3JIEKTPOJIUT:

a) TUAPOKCHUJI KAIIbIIUs B) cepHasi KUCIOTa
0) rIaBUKOBAasi KUCJIOTA T') TUAPOKCHU]T HATpUS
38. U3 mpeacTaBieHHBIX YaCTHUI] BEIOEPHUTE CYIb(QUT-HOH:
a) S* 6) SOs*
B) SO3_2 T) SO42_
39. Kakoe coequHeHre B HOHHOM YPAaBHEHHH 3aMMCHIBACTCS B BUJIE MOJIEKYIIbI?
a) a30THas KUCIIO0Ta 0) oprodochopHas kucimora
B) TUJPOKCHU]T LIE3US 1) CUJIMKAT HaTpus
40. ITpu qucconmanuu 3 MOJIb KaKOTO COeTMHEHUSI 00pa3yeTcs 9 MoIb aHHOHOB?
a) HUTpaTa aTlOMUHUS 6) xsopuna xenesa (II)
B) cyJibdaTa HaTpHs r) cynbduaa Kamus
41. Ilpu B3auMOEHCTBUM KaKOI Maphl BELECTB BbIIEIUTCA ra3?
a) TUAPOKCHU MarHUs ¥ a30THAs KUCIOTa 0) cynb(hUT Kaius U COJITHAs KUCIOTa

B) HUTpAT HATpus U opTodocopHas kucinota 1) ruapokcup xenesa (II) u cepnas kucnora
42. C pacTBOPOM KaKOI'0 COEIMHEHUS IPOPEeArupyeT ruipoKCu] LIMHKa?

a) TUAPOKCUAA Kalus 0) cynbdara HaTpus
B) XJIOpUJa Maruus I') HUTpaTa Kajaus
43. Kakoii oKkcH/1 U3 NEPEUnCIICHHbIX pearupyer 1 ¢ TUAPOKCUIOM HATpusl, U C a30THOU KUCIIOTOM:
a) OKCHJ] MarHus 0) oxcua kpemuus (IV)
B) OKCHJ OepHIIIH T') OKCHJI KaJIBITHS

44. Coxpamennoe nounoe ypasnenue 2H+ + CO3> = H,O + CO, cOOTBETCTBYET B3aUMOIEHCTBHUIO
a) kapOoHaTa KaJIbIH U a30THOM KUCIOTHI
0) kapOoHaTa Kanus U YKCYCHOUN KUCIIOTBI
B) okcua yriepona (IV) u rugpokcnia HaTpus
') kKapOOHAaTa HATPUS U CEPHOU KUCIOTHI
45. Ocanok obpaszyercs B pe3yJibTaTe B3auMOICUCTBUS
a) aleraTa HaTPUS M COSTHON KHUCIOTHI
0) cynbduna xanus u HuTpara ceuama (II)
B) opTo(ochopHOIT KUCIOTHI ¥ TUAPOKCUIA HATPHS
r) okcuza cepsl (IV) u rugpokcnia xanus
46. Kucnas conb MOXKeT 00pa30BaThCs PU B3aUMOJICHCTBIY THAPOKCUAA HATPUS U ...
a) XJIOPOBOJAOPOTHON KHCIIOTHI 0) a30THOM KHUCIIOTHI
B) OPOMOBOJOPOHON KHCIIOTBI T') CEpHOI KHUCIOTHI
47. Ilpu no0GaBieHNU K pacTBOPY XJIOpHUAA AIFOMUHUS N30BITKA PACTBOPA TUAPOKCHIA HATPUS
obpasyercs
a) AI(OH); 0) NaAlO,
B) Na[Al(OH)4] 1") A1203

Pa3zgen 3. CTpoeHue U CBOIiCTBA HEOPTaHMYECKHUX BelIECTB
Tema 3.1 Knaccupukauus, HOMEHKJIATypa U CTPOEHHE HEOPraHMYeCKUX BellecTB

Tect ¢ BHIOOPOM NPAaBHJIBHOIO OTBETA.
48. KucaoTHBIMM OKCUaMHU SIBJISIFOTCS BCE BEllleCTBA B rpymnme: 12

a) ZnO, SOz , HzSO4 6) SiOz, C1207, P2 05 B) COz, A1203, F6203 F) Lizo, NO, FeO
49. BemectBo, Ha3BaHUE KOTOporo HUTpar xene3a (1), mmeer hopmyy:

a) FeN 6) Fe(NOs); B) Fe(NO,), r) Fe(NOs3),
50. Consimu SIBIISIOTCSI:

a) Aleg,, NH4C1, H28104 6) A1203, NH4NO3, KleO4 B) AI(OH)g,, NH4C1, NaZSiO4 r) Ale3,

NH,CI, K;,Si04



51. K OCHOBHBIM OKCHIaM OTHOCHUTCS I'pYyIIIa BELIECTB:

a) SO3,HCI, CuO 6) CuO, Na,0, CaO B) Ca0O, BaO, SiO, r) SiO,, OF,,Al,03
52. K xkucnoram OTHOCHUTCS IpyIIIa BEIECTB:

a) H,S, HNO,HBr 6) KCl, HCL, H,SO,4 B) NH;, HNOs , HJ r) NaOH, H,SO4 , H,S
53. BemiectBo, Ha3BaHUE KOTOPOTO CYIb(PUT HATPUS, UMEET (HOPMYITy:

a) Na2803 6) Nag SO4 B) Naz S 1") NaHSO4
54. OCHOBHBIM OKCHUJIOM U OCHOBHOM COJIBIO SIBJISIFOTCSL:

a) FeO u FeSO,4 6) CaO u CaCl, B) BaO u Ba(NOs), r) CaO u (CuOH), CO;

55. OcHOBaHUEM UM KHCIIOTON COOTBETCTBEHHO SIBIISIOTCSA:

a) HNO; u (NH4)AI(SO4), 6) H,S u NaNO; B) K,SO3 u Ca(OH), r) KOH u H4P,0,

56. OCHOBHBIM IPU3HAKOM, 10 KOTOPOMY CJIO)KHOE BEILECTBO OTHOCAT K KHCIOTaM, SIBISETCS
HaJM4ue B €ro COCTaBe:

a) KMCJIOTHOTO OCTaTKa 0) aTOMOB KHCJIOPO/1a B) aTOMOB BOJIOPO/Ia I') THAPOKCHILHON I'PYTIITBI
57. K am@oTepHbIM COETUHEHUSIM OTHOCUTCS I'PYyTIa BEIECTB:

a) A1203, SlOz . Ba(OH)2 6) ZH(OH)2 ,CaO, P205 B) ZHO, ZH(OH)2 , Ca(OH)z F) AI(OH)3 .

Zn0O, Zn(OH),
58. Oxcun Metana, KOTOpbIi B3aUMOJIEHCTBYET U C OCHOBAHUEM, U C KUCIIOTOM, SBISAETCS:

a) ampoTepHBIM 0) HECOJICOOPa3YIOIIUM B) OCHOBHBIM T') KUCIOTHBIM
59. BemecTBo, B KOTOPOM BaJIECHTHOCTH cepbl 11, 310!

a) CepHUCTHIN Ta3 0) cepoBoIOPO B) Cyib(dart kanwus r) okcup cepsl (1V)

60. [IpupoIHOMY COETUHEHHUIO KaJblIMs, HA3bIBAEMOMY MPaMop, COOTBETCTBYET (Gopmyiia:

a) Caz (POy4 ), 6) CaCOs; B) Ca(OH), r) CaSO4
61. YrapabIM ra3oM Ha3bIBaloT:

a) okcua yriepoaa (IV) 6) oxcun cepst (IV) B) okenn yraepona (I1) r) okeun azora (I1)
62.0CcHOBaHMS COOTBETCTBYIOT XMMMUYECKHM 3JIEMEHTaM, HMMEIOIIMM CIEAYIOLUIUE IOPSAKOBbIE
HOMeEpa B EPUOINYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 @Pu3uKO-XHMHYECKHE CBOIICTBA HEOPIrAaHNYECKHUX BEIeCTB
Pesynprar 00yuenust KiaccupuuupoBarh HeopraHMYeCKHE BELIECTBA B COOTBETCTBMM C UX
CTPOEHUEM

63. buHapHOE COE€IMHEHUE XMMUYECKOTO DJIEMEHTa C KUCIOPOAOM B CTEMEHU OKHUCIEHUS —2, B
KOTOPOM CaM KHCJIOPO/T CBS3aH TOJLKO C MEHEE JICKTPOOTPHUIIATSILHBIM YJIEMEHTOM:
a) okcup + 0) conb B) kucnoTa 2. OcHOBHBIE OKcUIbL: a) okcun cepbl(VI) SO;
0) oxcua Hatpust Na,O + B) okcun azota(IV) NO,
64. OCHOBHBIE OKCUJIBI:
a) okcup azota(IV) NO,
0) oxcun cepri(VI) SO;
B) okcun meau(Il) CuO) +
65. KucinotHple OKCHUIBL:
a) okcup cepol(VI) +
6) oxcua meau(Il) CuO)
B) okcu uHKa ZnO
66. KucinotHple OKCHUIBI
a) okcu amomuuausa A1203
0) okcun uHKa ZnO
B) okcun azota(IV) NO, +
67. AMdoTepHbIC OKCHIBI:
a) okcup azota(1V) NO,
0) okcu nuHKa ZnO +
B) okcuj HaTpust Na,O



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

AmboTepHbIe OKCUJIBI:
a) okcua menu(Il) CuO)
0) oxcua azora(IV) NO2
B) okcun amromunus Al,O3 +
I'te HaxoaATCA HYKJIEMHOBBIE KUCIIOTHI B 3yKapHUOTax:
a) B MUTOXOHAPUAX
0) B MeMOpaHe
B) B siape + 9.
Uro Takoe HyKJIEWHOBAas KUCIIOTA:
a) Ouomosmmep +
0) pacTBOp
B) HEOPTaHUYECKOE COETMHEHUE
Bce KucioTsl B cBoeM cOCTaBe UMEIOT KUCIOPO/, TaK JIU 3TO:
a) na
0) Het +
B) HE U3YUYEHO
Kucnoram coOTBETCTBYIOT cielyIoliee CoeIMHEHHE:
a) HBr +
6) HOH
B) NaOH
Kucnoram coOTBETCTBYIOT CielyIolIee COeIMHEHHE:
a) NaZSO4
6) H;AIO; +
B) NaOH
Kucnoram cooTBETCTBYIOT Cielytollee cOeIMHEHHE:
a) CH;COOH +
0) K5POy4
B) HOH
Kucnotsl 06pa3yroTcs mpu B3aMMOAEHCTBUH:
a) KHCJIOTHOTO M OCHOBHOTO OKCHJIa
0) OCHOBHOTO OKCHJIa ¥l BOJIBI
B) KHCJIOTHOTO OKCHJIA M BOJIBI +
B3anmMoelicTBe OCHOBAHHUSI C COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH), +
6) NaOH + HNOs;= HOH + NaNO;
B) NaOH + CO, = NaHCO;
dopmyiia, COOTBETCTBYIOIIAS COJIH:
a) CH;COOH
6) NaHCOs +
B) H3A103
dopmyiia, COOTBETCTBYIOIIAS COJIU:
a) HBr
6) CH;COOH
B) Mg(OH)Cl, +
dopmyiia, COOTBETCTBYIOIIAS COJIU:
a) HBr;
0) KoS +
B) KZO
OcCHOBaHUSI MOTYT BCTYIATh B PEAKITHIO C:
a) OCHOBHBIMH OKCHIAMHU
0) CO BCeMH HEOPraHMYECKUMH BELICCTBAMU
B) KUCIIOTHBIMH OKCHJIAMH +



81. KucioTrHsle OKCHIbI MOTYT B3aUMOJEHCTBOBATH C:
a) OCHOBaHHUEM
0) conbio +
B) KUCJIOTOM
82. KucinoTHble OKCHABI MOTYT B3aMMO/IEHCTBOBATH!
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCIIOTOM
B)C OCHOBaHHUEM.
83. OKcHabI COCTOAT U3 KMCIOPOJa U:
a) IBYX DJICMEHTOB
0) ogHOTO 3JIeMeHTa +
B) TPEX 3JIEMEHTOB
84. Bribepure rexcarupokcodeppaT HaTpusi:
a) Nay[Fe(OH)4]
0) Na[Fe(OH)6]
B) Nas[Fe(OH)e] +
85. Hurpart antoMuHus B pacTBOpe B3aUMOJEICTBYET C:
a) Ca(OH), +
0) Fe(NO3),
B) KCl
86. 'mapokapOOHAT HATPUSL PearupyeT C KaXKAbIM U3 3THX BEILECTB:
a) Oz n COZ
6) NaOH u HCI +
B) CaCl, m NaOH
87. Mexnay co0oii pearupyror:
a) ruapokcua Meau (II) u consnas kucnora +
0) kapOoHnat Oapus u ruapokcua meau (1)
B) TUJIPOKCHU] MarHus U HUTpaT ceuHIa (1)
88. OcHOBaHus — 3T0:
a) CJI0’KHBIE BEIIECTBA COCTOSIIIME U3 METallJla U KUCIIOTHOTO OCTaTKa
0) CIIO’KHBIE BEILIECTBA COCTOSIME U3 BOAOPOAA U KUCIOTHOTO OCTAaTKa
B) CJIO’KHBIE BEIIECTBA, COCTOSIINE U3 AaTOMOB MeTaJljla U THAPOKCOTPYIIIBI +
89. Kakoe 13 npuBeIeHHbIX HI)KE BEILECTB SIBJISIETCSI OCHOBAaHUEM:
a) Fe(OH) +
6) CaO
B) Nast4
90.Yto obpazyercs npu B3aumozeiicruu NaOH ¢ CO:
a) COJb M Boja +
0) COJTb M KUCJIOTA
B) OCHOBAHHUE U OKCHUJ]
91. OcHOBaHUE TUCCOIMUPYET Ha:
a) KaTMOHBI BOJOPO/Ia M aHUOHBI KUCJIOTHOTO OCTaTKa
0) KaTHOHBI METaJU1a ¥ TUIAPOKCU]] aHUOHBI +
B) KaTUOHBI METAJIIA U AaHUOHBI KUCIIOTHOT'O OCTATKa.

Pa3nes 4. CTpoeHue W cBOICTBA OPraHMYecKHUX BelleCTB
Temad.1. Knaccuduxkanus, CTpoeHHe 1 HOMEHKJIATYpa OPraHNYeCKUX BEIECTB



Bonpoc 102

VYkaxuTe cripaBeINBbIE YTBEPXKACHU. B yriaeBogopozae co CTpyKTypHO# Gpopmyioit
CH;
|
H,C —CH-CH —C —CH;,

(I | [
H,C — CH,CH; CHj

BapHaHTbl 0OTBETOB

A. 4YHCIIO0 MEepBUYHBIX aTOMOB C paBHO CyMME BTOPHUYHBIX U YETBEPTHUYHBIX
B. 4MCII0 BTOPUYHBIX aTOMOB C paBHO YHMCITy TPETUYHBIX

C. 4ucio TpeTudHbIX aToMoB C B 2 pa3a 0oJIblIe YNCIa YETBEPTUIHBIX

D. uucio nepBuyHbIX aToMoB C B 2 paza 6osbliie yucia TPETUYHbBIX

Bonpoc 103

B opranndeckux BemiecTBax BaJICHTHOCTb aTOMa YTiepoja, Kak MpaBuiio, paBHA:

BapuaHTbI 0TBETOB;
a)l;
o)II;
B)IIIL;
HIV
Bonpoc 104

VkaxxuTe 4ucjao aTOMOB BOOOpOJa, KOTOPOC BXOAUT B COCTAB MOJICKYJIbI, CKCJICT KOTOpOfI UMECT
CTPOCHUC

Bonpoc 105

3anuimuTe, CKOJIBKO YTIIEBOAOPOI0OB H300PAKEHO C TOMOIIBIO CIICAYIOIIUX CTPYKTYP YIIIEPOTHOTO
ckeinera?
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Bonpoc 106

B uncno nonoxxeHuit TEOpUM XUMHUECKOTO CTPOEHHUSI OPTaHUYECKUX COCAMHEHUIN HE BXOIUT
YTBEPKACHUE:



BapuanTbl 0TBEeTOB

A. OpraHhYecKHe BEIIeCTBA HE MOTYT OBITh OJYYeHBI U3 HEOPTAHUUECKUX

B. aTOMBI U TPYIIIBEI aTOMOB B MOJIEKYJIaX B3aMMHO BIUSIOT JIPYT Ha JApyTa

C. OJHOU U TOM XK€ MOJIEKYJISIPHON (OpMYII0i MOKHO OMHCATh COCTAB PA3IMUHBIX BEIIECTB
D. aToOMBbI B MOJIEKYJIaX CBSI3aHbI B ONPEIENEHHON MOCIE0BATENBLHOCTH COTJIACHO UX

BaJICHTHOCTHU

Bonpoc 107
o cTpykTypam yriepoJHOro ckeyera yriaeBoJopOA0B YKaKUTE OJMHAKOBBIC BEIIECTBA:

BapuanTbl 0TBEeTOB
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Bonpoc 108

N3oMepsl OTIUYar0TCS MKy CO00M: a)(hU3MIeCKUMHU CBOMCTBaAMH; 0)XMMHUYECKUMHU CBOMCTBAMH,
B)CTPOCHHEM MOJIEKYJ; T)MOJIIPHBIMUA MaccamMu

Bonpoc 109. /1511 n30MepoB 0OAMHAKOBHI: a)MOJIsIpHas Macca; 0)pu3ndeckue CBONCTBA;
B)KOJMYECTBEHHBIN M KAYECTBEHHBIN COCTAB;T)CTPOCHUE MOJICKYJIBI

Bonpoc 110. M30Mepamu 110 OTHOWIEHUIO APYT K APYTY SABISAIOTCS YIIIEBOJOPO/IbI CO CTPOCHUEM
YIJIEPOJHOM LETH:

BapuanTbl 0TBEeTOB
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Bomnpoc 111

CKOJIBKO BEIECTB U300pakeHO ¢ OMOIIBIO (GOpMYT



cl1 c1 H H
H—C—F H_C _H F—C—Cl H—C—F

H F H Cl1
BapuaHTHI 0TBETOB:

a) J1Ba;
0) oaHO;
B)TpH;
T) 4YeThIpe
Tema 4.2. «CBolicTBa OpraHn4ecKux coeJMHEeHUN»
112.IIponiecc pa3nokeHus yIIeBOA0POI0B He(TH Ha OoJiee JeTyune BeleCcTBa Ha3bIBaCTC:
a) KPEKHHIOM;
0) IeruapupoBaHUEM;
B) TUJPUPOBAHUEM,;
T) JIeruapaTanuen
113. I'openne sTHIaMHHA COMTPOBOXKAAETCS 00OpAa30BaHUEM YTIJIEKUCIIOTO ra3a, BOAbBI H:
a) aMMHaKa;
0) azoTa;
B) okcupa azota; (1)
r) okcuaa azora (IV).
114.Peakuus, 1oKa3bIBaIOIIAs HEMPEACIbHBIN XapakTep KaydyKa
a) peakuus raJOr€eHUPOBaHUS;
0) peakius THIPOTajJoreHUPOBAHUS;
B) peakius MOJIUMEPHU3aLINH;
r) okuciienue pactBopom KMnOy
115.Peakius "cepeOpssHHOTO 3epKana” XxapakTepHa:
a) 7151 TPOTIaHAIS;
0) OyTanomna-2;
B) OyTeHa-2;
r) OyTuHa-2.
116.11pu B3aumoeiicTBUM KapOOHOBBIX KHCIIOT M CIIUPTOB 00pa3yrOTCSI:
a) mpocThie 3GUPHI;
0) cioXxHbIE FPUPBI;
B) aJIbJICTUJIBI;
I') aMUHOKHUCJIOTHI.
117. IIpoaykToM peakiuu OyTeHa-1 ¢ XJI0poM SIBISIETCS:
a) 2-x10pOyTeH-1;
0) 1,2-nuxnopOyTas;
B) 1,2-nuxnop6yrteH-1;
r) 1,1-quxnopOyras.
118.CnoxHbIN 3pUp MOKHO MOTYUUTH PU B3aUMOIEUCTBUN KapOOHOBOW KHUCIIOTHI C:
a) aleTUIICHOM;
0) XJIOPOBOIOPOIOM
B) D THJICHOM;
I') METAHOJIOM.
119./1ns npenenpHbIX OJHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMOJEHCTBHE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koapunument nepen kuciaopogom B ypaaenuu C,HsOH+O,.— pasen:



a) 3;

0) 4;

B) 1;

r) 2.
121.Cymma ko duuineHToB B ypaBHeHuu nonyuenus C,H, u3 kapbuna xanpius, paBHa:

a) 2;

0) 3;

B) 4;

r)5.
122. IIpu moaHOM OKHUCIIEHUU | MOJIb MTpoTiaHa KUCIOPOIOM BO3IyXa oOpa3yeTcs:

a) 1 Mose CO,u 1 Mons H,O

6) 3 Mo CO; u 4 Mo H,O

B) 2 Moaws CO, u 3 Moas H,O

r) 4 Monb CO, u 6 Mosis HO
123.3anumure Ha3BaHue BeliecTBa X (MO0 CUCTEMATHUYECKOM HOMEHKIIATYPE) B IIENU MPEBPAIICHHI:
Kpaxmaj — TJII0K03a — X — 3TUJIeH
124. Dranon maccoit 13,8 r okuciunu 34 r okcuaa meau (II). IHomyuwnu ansaerun maccoit 9,24 r.
Yemy paBeH mpakTuueckuii Boixof ( B %) anpaeruna’?

Pa3zpens.Tema 5.1

125. M3 npensioXeHHOro CrMCKa XUMUYECKUX peaKkuuii Bblbepute BCE, CKOPOCTb KOTOPbIX
YBEIMYMBAETCA NPU NOBbIWEHUN AasneHuns: 1) N, + 3H, = 2NH3 2) CO + 2H, = CH30H

3) Zn + 2HCl = ZnCl, + H, 4) 2Na +S = Na,S 5) C +Si=SiC

126. V3 mpemIoKeHHOTO CIUCKAa XMMHUYECKHX PEaKIMH BBHIOEPHTE BCE, CKOPOCTb KOTOPBIX
YMEHBILIAETCS MPU nonmxennn aasnenus: 1) Ca + 2HCl — CaClI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6HS5Cl + HCI 4) H2 +S — H2S 5) C+2N20 — CO2 +2N2

127. Y3 npesio’)keHHOT o MepeyHsi BRIOEpUTE BCE PEAKINH, JIi KOTOPBIX YBEJIHMUEHHE JIaBJICHUS He
NPHBOIUT K yBeIMdeHHI0 ckopocTu peakiuu: 1) 2P + 5Cly) = 2PCls  2) Zn + CuSO,4 = ZnSO4 +
Cu 3) Ba+ 2H20(>K) = Ba(OH)2 + Hz 4) F€203 + H2 =2FeO + HQO 5) 2NaOH + HQSO4 = NaQSO4 +
2H,0.

128.13 mnpemyio)KEHHOTO CIHCKa XUMHYECKMX peaklUUid BbIOEpUTE BCE, CKOPOCTb KOTOPBIX
YBEJIMYUBAETCS MPU NOBBILIEHUH KOHILEHTpauuu Bogopoaa: 1) N, +3H, =2NH;

2) CO+2H,; =CH3;0H 3)Zn+2HClI=ZnCl, +H, 4)C+H,0=CO+H,
5) C3H6 + H2 = C3Hg

129. U3 mnpemioKeHHOro CIUCKAa XMMHUYECKMX peakUuil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
YMEHBIIAETCS MPH MOHMKeHNH KoHeHTpauuu kucinotel: 1) Ca + 2HCl = CaCl, + H,

2) HQO + N205 = 2HNO3 3) C6H6 + HNO3 = C6H5N02 + HQO 4) NH4H2PO4 = NH3 + H3PO4
5) SO3 + HQO = HzSO4.



130. U3 mnpennoXeHHOro CHHCKa XUMHMYECKHX peaklHid BbIOEPUTE T, CKOPOCTh KOTOPBIX
yBEIMUYMBaeTCs Npu nossimieHnu aasienus: 1) 2NH; =N, + 3H, - QO 2) CO + 2H, = CH;0H + Q

3)Zn+2HCl=ZnClL+ H, +Q 4)Ca+S=CaS  5)CaO + CO, = CaCO;

131. W3 mnpeanokeHHOro CHUCKA XUMHYECKHX peaklUuid BBIOEpUTE TE€, CKOPOCTh KOTOPBIX
yBEJIMYUBAETCS Mpu noBbleHnn nasienus: 1) N+ 3H, = 2NH; 2) CO + 2H, = CH;0H

3) 2Mg + CO, = 2MgO + C 4) 2Na + S =Na,S 5) CO + Cl, = COCl,

132. U3 mnpemioKEeHHOTO CIHCKAa XHMHYECKHX PEaKIuid BBIOCPUTE TE, CKOPOCTh KOTOPBIX
yMeHbInaercss npu nonwxkeHun gasienus: 1) Ca + 2HCI = CaCl,+ H; 2) 2H,0 + 4NO, + O, =
4HNO3 3) C(,H(, + HNO3 = C6H5N02 + Hzo 4) H2+ S= st 5) C+ 2N20 = C02 + 2N2

133.113 mpemIoKeHHOTO CIUCKAa XHMHUYECKHX pEaKIUd BBIOEPUTE TE, CKOPOCTh KOTOPBIX
YBEJIMYUBACTCS MPU UCTIONB30BaHuU KaTanuzaropa: 1) C + O, = CO, 2) CO + 2H, = CH;0H

3)Zn+2HCl=ZnCl, + H, 4)2Na+S=Na,S 5)N,+3H,=2NHs.

134.113 mpeyioKEeHHOro CIUMCKA BO3ACUCTBUI BBIOEpUTE T€, KOTOPbIE MPUBOIAT K YBEIUYECHUIO
CKOPOCTM XHWMHYECKOM peaklMd MarhHus C pacTBOPOM CEPHOM KHUCIOTHL: 1) mOBBIIEHHE
TEMIEPATypbl 2) NOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEJIMUYEHHE JaBICHUS B CUCTEME

4) nob6aBneHre Maruusi S5) yBeJIHMUEHHE KOHIICHTPALUU KUCIIOTBHI.
Paznen 6.PacTtBopbl
Tema 6.2.

135.YkaxnuTe pacTBOPUMOE B BOJIE BEIIECTBO:

A)kap6oHaT Kanbums; B)cynbdat antoMuHus;
B)xnopwupg, cepebpa; MNruapokenpg, kenesa (l11).

136.13 psga dopmyn H,S, NaBr, H,SO,4, CuO, H,COj3, H,O BeIOEpHUTE TE, KOTOPHIE COOTBETCTBYIOT
CHJIBHBIM 3JIeKTposinTaM. Hanuimmre ypaBHeHUsT AUCCOLMAIIMH ATHX COSIUHEHHA.

137.3akoHunTE YpaBHEHUS PEAKIIUNA:

A)NaCl + AgNO; —;

b)CaCO; + HCl —;

B)HNO; + Cu(OH), —.

PaccraBbre K0aQdunments. Hanummre 11 Ka 101 peakliii MOHHbIE YpaBHEHHUS.
138.PaccunTaiiTe MOJISPHYIO KOHIIEHTPALIMIO pacTBopa, B 250 ¢cM® KoToporo conepxures 4
TUIPOKCHU/IA HATPHUSL.

139.Paccunraiite 00beM cosiHOM KuCIoTh ¢ Konnentparuei HCI 0,1 mons/am?, KoTopsilii
noTpeOyeTcs I OCaXICHHS HOHOB cepedpa u3 20 T pacTBOpa HATpaTa cepedpa ¢ MacCoOBOM 0eH
AgNO3 5%.

6.3 Bonnpoce! A1 MOATOTOBKH K MPOMEKYTOYHOM ATTECTAMH

Pazgen Opranuveckasi XuMust



1. Ilpenmer opranndeckoil xumuu. OpraHMYeCKre BEUIECTBA U UX OTIMYME OT HEOPraHMYECKHX

BEILIECTB.

2. OCHOBHBIE MOJOXEHUS TEOPUH XUMHUECKOro cTpoeHust A.M. bytneposa.

3. Aunkassl: o0mast popmysa, FOMOJIOTHUECKUN psijl, (PU3HUYECKre CBOMCTBa

4. W3zomepus ankaHOB (Ha MpUMEpPE NEHTaHa, FEKCaHa, TEeNTaHa).

5. XuMunyeckue CBOWCTBA AJIKAHOB.

6. AJIKEHBI: OIIpeIETIeHUE, N30MEPHSI, XUMHUUECKHUE CBOICTBA.

7. ANKWHBL: ONpeNEeNeHue, N30MEPHs], XUMHUUECKUE CBOMCTBA.

8. bensou: nosyueHue U XMUMUYECKHE CBOMCTBA.

9. Chuptsl: onpeneneHue, Kiaccupukalus, IpuMepbl, XUMUYECKHE CBOWCTBA, IPUMEHEHHE.

10. ®eHomnbl: onpeneneHne, XMMUYECKHE CBOMCTBA, ITOJIyYEHHUE.

11. Anbaeruapl: onpeaeaeHne, XMMIUYECKHe CBOMCTBA, MOJYYEHHUE.

12. Kap6oHOBbIE KMCIIOTHI: ONIpeieieHne, Kiaccu(ukanus, NpuMepbl, XMMHUUECKUE CBOMCTBA.

13. YraeBoael: ompeneneHue, kinaccudukanusi, NOpuMepbl U HUX OHOIOrHuYecKas
Monocaxapuael, Jucaxapunsl, [lonucaxapuabl

14. Amunsl: onpeaenenue, kiaccupukanus, npumepsl. Peakuus H. H. 3ununa

15. AMMHOKHCIIOTBI: ONIPEAEIEHUE, OCHOBHBIE XUMUYECKUE CBONCTBA.

16. [lonsite 00 a30TCOoACPIKANTUX TETEPOLMKINIECKUX COSTUHEHUIX

17. benku.KauecTBeHHbIE peakii OEIKOB.

18. HykienHoBbIE€ KUCIOTBI

19. IloHsATHE O BHICOKOMOJIEKYJISIPHBIX COEMHEHUSX

Pa3nes O0miasi 1 HeOpraHm4ecKkass XMMHA
20.XUMHYECKHUI TIEMEHT

21.3aK0H IOCTOSIHCTBA COCTAB:

22.3aKOH COXpaHEHUs MacChl BEILIECTB

23 .Ilepuoanueckuii 3akon JI.M1.Mennenera
24.BaneHTHOCTD U BaJICHTHBIE BO3MOKHOCTH B aTOMOB
25.0OCHOBHBIE TUIIBI XUMHUYECKOW CBSI3U
26./lucriepcHbie CUCTEMBI

27.Tunbpl XUMHUYECKUX PEAKINil

28.CxopocTh xuMHueckux peakuuil. Karamus
29.00paTuMOCTh XUMHUECKUX PEAKLIUH.
30.Xumuueckoe paBHOBeCHE XMMUYECKOE PaBHOBECHE
312neKTpoauTHYECKast JUCCOIaus

32 I'mpponuz

33. Knaccuduxaiyss HEOpraHU4eCK1X BelecTB

34 Knaccudukaius OpraHu4ecKrx BeIeCTB
35.Metamibl

36.Koppozus metanios

37.2neKkTponu3

38.Hemeranmsl

39.0kcuapl HEMETAIIOB

40KucnoTelopraHMuecKie 1 HEOPraHUYECKUE

41 AmdorepHble OpraHUYECKUE U HEOPTAaHUYECKUE COSTUHEHHS

42l'enetnueckas CBA3b MEXKIY KJIaCCaMU OPraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUN
43.XuMHS ¥ TPOU3BOJICTBO

44 XuMus ¥ CEIbCKOE X03STMCTBOXUMUS U TTPOOJIEMBI OXPaHBI OKPYIKAIOIICH CPEIbI
45.XuMus ¥ IOBCETHEBHAS JKU3Hb YEIOBEKa



6.4.Keiicol

Keiicbl ncnonp3yroTcs B KauecTBE OLEHOYHOTO CPEJICTBA B paszzesie 7 MPUKIAJAHOTO MOAYJIS, UX
coJiepKaHue ompenesiercss ¢ y4éToM NpodecCHOHAIBHOM HaNpaBIeHHOCTH 00pa30BaTeNbHON
nporpammel CIIO.

IIpuMepsI BO3MOKHBIX T€M KeHCOB:

1.ITorennenue kIMMaTa U BEICBOOOKIEHHE Ta30BbIX THAPATOB CO THA OKEaHA.

2.bynymue marepuaisl A1 aBUa-, MAIIMHO- U IPHOOPOCTPOSHHUSL.

3.HoBble MaTepuansl JUisl COJIHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENAPATOB.

5. XMMHYECKHUE HIEMEHTHI B )KU3HHU YEJIOBEKA.

6.BonoponHas sHEpreTHKa.

Keiic Nel. «BogopoaoMo0uiu — mar B Oyayuiee»

Asromo6uin Honda FCX Clarity Ha BOZOpOIHBIX TOIUTMBHBIX AJIEMEHTAX €31T 1o goporam EBponsl
¢ 2009 roma. B 2011 rogy Honda npucoenunmiack K €BpOneicKOMy MapTHEPCTBY 3KOJOTUYHON
sHeprun (Clean Energy Partnership), mocie uero BbIBesia Ha MEpBBIA IUIaH MPOU3BOJCTBO
9KOJIOTUYECKH YUCTHIX aBToMOOMIeH. A Ha [Iarom MockoBckoM MexayHapoHoMm aBTocanone BA3
HpeCTaBUII CBOIO HOBUHKY «Jlama-AHTam» ¢ 6ajioHaMu BOIOpOJIa U KUCIOPOAA.

3aganus:

1.ITouemy MHOrMe aBTOMOOWJIBHBIE KOMIIAHHWU pa3padaThIBAlOT aBTOMOOWIM, paboTaromue Ha
BOJIOPOJHOM TOTLIIUBE?

2.Kak BBIXJIONHBIE Ta3bl aBTOMOOMJICH, padOTaloUIMX Ha YIJIEBOJOPOJHOM TOIUIMBE, BIMSIOT Ha
3JI0POBBE YeIOBEKA?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOAOMOOHIICH?

4 HaiiauTe NONMOJHUTENbHYIO HH(POPMAIIHIO 00 UX YCTPOUCTBE.

5.Ecnun B Bamieil cemMbe WIM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIHM, IOJACUYMTANTE, CKOJBKO
npUOIU3UTENIBHO JIMTPOB OEH3MHA, ra3a U KaKOH MapKH UCII0JIb3YeTe €KETHEBHO.

6.Kakue BemiectBa M B KAKOM KOJMYECTBE MOTYT HAxXOJUTHCS B BBIXJIONHBIX ra3ax BallMX
aBTOMOOMIIEH?

Keiic Ne2. «XJ710p B )KM3HHU 4€JIOBEKA»

B Snonun oO0benuHEHHBIMM cuiiaMu HarmoHalbHOrO MHCTUTYTa 370poBbi u lIpedextypHOro
yHuBepcutera CHJI3yOKH ObUIO MPOBEICHO HMCCIeOBaHNE. YUEHbIe BBISICHUIM, YTO €CTECTBEHHBIE
OpraHMYECKHE BEIECTBAa BCTYIMAIOT B PEAKLHUIO C XJIOPUPOBAHHOM BOJOW M3-IOJ KpaHa, oOpasys
OIIACHBIE COEIMHEHUS, KOTOPBIE MOTYT CIIY>KMTh IIPUYMHON paka. Takue cOeqUHEHMs Ha3bIBAIOTCS
MX, To ectb «MyTareHn ukc» win «Hen3BecTHbIN MyTaren».

3aganus:

1.Ilpeanoxxure crnocoObl YMEHBIIECHUS SIIOBUTOTO BIMSHUSA XJOpa B MUTHEBOM BOJIE HA OpraHU3M
YeJI0BEKA.

2.Mcxond n3 cBoe )KMU3HEHHOM MPAKTUKU, TPUOIU3UTENIBHO PAaCCUUTANTE, CKOJIBKO XJIOPUPOBAHHOM
BOJIBI BBl UCIIOJIb3YETE B TEUEHHUE THA U IS KAKUX LieJIei?

3.Kakue opransl 4esioBeka O0JIbIIe BCErO CTPAAAIOT OT BO3JACUCTBUS XJiopa?

4.Kaxk BauseT XJ10pMpoBaHHas BOJA Ha YEJIOBEKa IPU KyIIaHUN?

5.Haligure nOMoTHUTEIRHYO HH()OPMAIIHIO O 3aMEHE XJIopa Mpu 00e33apaKUBAHUHU BOJIBI.
6.Mccnenyiite pas3nuuHble TOBapbl ObITOBOW XMMUU B CcBOEM Jome. CoOCTaBbTe€ CIIHCOK
XJIOpCOAepKaIUX COEAMHEHNH, YKa)KUTE Mepbl 0€3011aCHOCTHU IpU paboTe ¢ HUMHU.

Keiic Ne3. Meran

[ToBbllIeHHEe KOHLEHTPALMM HEKOTOPHIX ra30B B arMoc(epe MOXKET MPUBOAUTH K INI00ATbHOMY
NOTEIUICHUIO - TaK Ha3blBAEMOMY «IapHUKOBOMY d3(ddexry». [loxkanyit, Hamboiee BaKHBIMU
«MapHUKOBbIMU Tazamm» sBisitorcst CO, u CHy. Mertan BO3HUKaeT mpu aHa’poOHOM (T. e.
IPOHMCXO/AIIEM B OECKUCIIOPOIHOW cpele) pachajieé OPraHMYeCKHX BEIIECTB; My3BIPHKH MeETaHa
o0pa3yroTcsi B OOJIOTUCTBIX MECTHOCTSIX, 3a 4YTO OH IOJy4MJ Ha3BaHME «OOJOTHBIA Tra3y.
3aToIuIeHHbIE MOJIsI (HallpUMEp, PUCOBBIE T0JI1 BO BPEMsI CEBa) ABJISAIOTCS UCTOUYHHUKOM OOJIBIIOTO



KOJIM4YeCcTBa MeTaHa. J[pyrMM HMCTOYHMKOM MeETaHa SIBJIAIOTCS >KBAayHbIC JKUBOTHBIC, TAKUE, KakK
KOPOBBI, OBILIBI M KO3bl, IUIIEBAPUTENIbHAS CHUCTEMAa KOTOPBIX YCTpoeHa O0cOoObIM 00pa3oM Juis
HepeBapyuBaHUs TPABSIHOM MUIIK: KOHEYHBIE MPOIYKTHI MeTaboJiu3Ma cojepkaT MEeTaH, KOTOPBIN
BBIACIISIETCS B arMocdepy. DTO MPUPOAHBIA MPOIECcC, XOTS KOJUYECTBO JIOMAIIHUX KUBOTHBIX
3aMETHO BBIPOCIIO 3a IIOCIEAHME [1BA CTOJIETUA. bosee Toro, cocraB KOpMOB CYIIECTBEHHO BIUSAET Ha
KOJIMYECTBO 00pa3yIolIerocs MeTaHa.

3ananus

1.ChopmynupyiiTe THIOTE3Y BBIJCICHHS MeTaHa JTIOAbMU. 2. Kak KOJM4ecTBO MeTaHa, 3aBUCHUT OT
KOJINYECTBA HacelIeHus maHeTbl? 3.UTo aBiseTcss HICTOYHUKOM BBIJIENICHHUS MeTaHa B aTMocdepy?
Keiic Ne 4.

B navane XIX Beka B AHIVIMM CTaJId MOJHBIMHU IUTAILH U3 BOAOHENPOHUIIAEMON TKAHU, HA3bIBAEMBIE
MaKHMHTOIIAaMU. DTO Ha3BaHHE OHM IMOJYYHJIM B YECTh aHIJIMIICKOro XuMuKa M uzodperarens Y.
MakuHToO1Ia, IPEUIOKUBILIETO IMPONUTHIBATE IIALICBYI0 TKaHb PACTBOPOM HATYPaJIbHOI'O KayyyKa.
OpaHako Ha COJHIIE TaKWe IUIAIIM CTAHOBWIMCH JIMIIKUMHU, @ B MOPO3HYIO MOTOJy — JOMKHUMH. JTU
HEJOCTaTKU yCTpaHWI Jpyrod Bblaaromuiica anrmmuanud Y. D'yasup. 1. 3apanms. Ilouemy
IUIaleBas TKaHb uUMena Takue HepocTtaTku. 2. Ilpemnoxkwure cnoco® ycTpaHeHUs HMX, MOBTOPHUB
otkpeitue Y. I'ynpupa. 3. Kak HassiBaeTcs 310 coenunenue? 4. Hamumure cTpykTypHYo hopmMyty
3TOT0 BEUIECTBA.

Keiic NeS «Henmonpasumasi omu0dka»
B ¢upme TOO «Kackaa-2» npu 3akauke ra3a B Oa/IOHbI, HEe JOOABWIN BEIIECTBO, KOTOPOE MPUAAET
3amax jJoMamiHeMmy rasy. ['a3 Obul JocTaBieH B OJHY U3 KBapTHP U IPU 3TOM OaJJIOH MPOITyCKa.
Uepes CyTKH BCE KUJIBIIBI OKa3aJINCh B OOIBHUIIE
Bonpocsl. 1. Mmeet nu npupoanblil ra3 nponad u OyTaH 3anax? 2. Kakyio HenmonpaBuMyro OUIHOKY
COBEpUINIA PAOOTHUKH ra30BOM CTAHIIUU MPH 3aKauke ObIToBOrO ra3a? 3. Kakoe BemecTBo npuaaer
3amax gomamrHemy rasy? 4. MoskeT jau OOOHsHUE 4YeloBeKa YJIOBHTH raz 0e3 3amaxa? 5. Kakum
npruOOpPOM MOXKHO JI0Ka3aTh MPUCYTCTBHE ra3a B KBapTHpeE, €Clii OH Oe3 3amaxa?
6.5 Pemenue 3a1au

3apauya Nel. Berunciuth Maccy 3TUJIEHA KOJIMYECTBOM BEILIECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 mob xxene3a u 0,3 Mousb cepbl. OnpenenuTe Maccy NoJy4eHHOM
cmecH. Paccumraiite Maccy monydeHHOro cynbduna sxenesa(ll), yuuTeiBas, 4To 3TH 2IE€MEHTHI
COCIMHSTOTCSA B MAaCCOBOM OTHOIIICHNH 7,4.

3agaua Ne 3. Xunopun Gapus Maccoit 6r pactBopwian B 250 Ma BoJbI (IIJIOTHOCTH BOJIBI
npuHATH 32 11/Mi1). Uemy paBHaA MaccoBasi JIOJISI COJIH B TIOJTYYEHHOM pacTBope?

3agauya Ne4. B 100 r Boab! pacTBOpuiN 2 MOJb cyibdara kanus. Paccunraiite MaccoByro
JIOJII0 PACTBOPEHHOIO BELIECTBA.

3agaua NeS5. Paccuutaiite maccy cynbdaTa Kajaus W BOJIbI, KOTOpblE HAaAO B3STh JUIA
npurotoBieHus 60 r. pacTBopa ¢ MaccoBOil 1oyiell pacTBOpEHHOTO BemiecTBa 15%.

3agaya Ne6. CkonbKko Hazlo B3STh HUTpAaTa Kajus U1 MPUTOTOBJICHUS 3 KI' pacTBOpa ¢
MaccoBoi aozeit conu 8%.

3agaua Ne7. B nmaGopaTopuu BoOcCTaHOBIEHHEM HHUTpoOeH301a maccod 61,5r. momyuunu
aHWJIMH Maccoit 44 r. Onpeaenure MaccoByto 10110 (B%) BbIXOJa aHWIMHA OT TEOPETUYECKOTO.

3agaua Ne§. Ompenenure mMaccy YKCYCHOM KHCIIOTBI, KOTOpasi pacXoayeTcsl AJsl CHHTE3a
YKCYCHO-3TWJIOBOTO 3dupa, ecnu nonydeHHas macca 70,4 r. cocrasisieT 80% OT TEOPETHUECKOTO.

3agaua Ne 9. Bopasblii pactBOp, coaepxamuii (ochopHyr KHCIOTY Maccou 19,6r.
HEUTPAIIM30BAIM THUIPOKCUAOM Kaibllusi Maccoil8,5r. Ompenenure maccy o00pa3oBaBIIErocs
npenunutata CaHPO,4 2H,0.

3agauya Nel0. Jlna peaknuum anroMuHus ¢ cepoit Boiaenmwioch 509 kJx sueprum. Kakoe
KOJIMYECTBO TEIIOTHI BBIJCIUTCS B PEAKLUH, JJI1 KOTOPOU B3AThI 81 T amomMunHus U 128 r cepsl.

3agaua Nell. TepMoXMMHUYECKOE YpaBHEHHE PEaKLIMU TOPEHNUS YIIIepoia UMEET BUJL:

C +0,—CO, + 394 x]JIx



Paccuuraiite maccy yriaeposaa, BCTYNMBILEIO B peakluio, eciu Bbyiemwiocs 1970 k/hx
TEIUIOTHI.

3apauya Nel2. [Ipu cropanuu Kanblids Maccod 8r. KOJWYECTBO BBIACIUBIICHCS TEMIOTHI
coctaBmio 127 k/Ix. CocTaBbTe TEPMOXHUMHUYECKOE YPABHEHNE PEAKIIUH.

3apgauya Nel3. Kakoif 00bEM BO3IyXa pacxoayercs Ha OKHMCICHHE MpONuiIaMHHa 00BEMOM
20g.

3agauya Ne 14. Kakoii 00bEM KHCIOPOAA PaCXOAyeTCsl HA OKUCICHHE MEeTHIIaMUHA 00BEMOM
5n?

3agauya NelS. Kakoii 00b€M aneTuiieHa MOXKHO MOJYYHUTh U3 KapOua Kanbius Maccoi 10kr,
MaccoBas 1015 mpumeceit B koropom 15%7?

3agauya Nel6. Kakoil 00b€M MeTaHa MOXKHO MOJTYYMTh U3 KapOuaa anoMunust maccoit 30r.,
€CJIM MaccoBasi A0Js mpumecei coctaBisieT 15%..

3agaya Nel7 Ha HelTpanuzanuio CMECH YKCYCHOW KHUCIOTBI U MYpPaBbHUHOW KHCIIOT
Mmaccoit 10,8t pacxomoBaiay TUIAPOKCU HaTpust Maccoi 8r. OmpenenuTe Maccy KakJIodW KHCIOTHI B
CMECH.

3agaua Nel8. Ilpu B3auMopelicTBUM cMmecH JTaHOJa W MmpomaHona Maccod 10,6r c
METAJUIMYECKUM HaTpUEM BBLACTWICS BOJIOpoJ o0béMOM 2,241. Ompenenure MacCoBYIO JOJIO
KaXXJ0r0 CIHPTA B CMECH.

3agayalNel9. B kauecTBe aHTH(PHU30B B OXJIAJUTEIBHBIX CUCTEMAX ABUraTeNeH NCTIONb3YIOT
OJIMH W3 MHOTOATOMHBIX CHUPTOB. MaccoBasi J0JsI 3JIEMEHTOB B CIIMPTE COCTAaBJISET: yriepoja
38,75%, Bonopona 9,68, kucnopona 51,51%. I1norHocTs mapoB BeliecTBa 1o BOAOPoay paBHa 31.
BriBenute popmyiy BelecTna.

3apaua 20. [y yHUYTOXXEHUSI MUKPOOOB M OaKTepuil MOXKHO HCIIOJIb30BaTh TUOKCU/] CEPHI,
€ro TaKk)Ke MPUMEHSIOT B KaUeCTBE KOHCEPBUPYIOIIETO CPEACTBA MIPU CYILIKE YEPHOCIUBA U IPYTHX
(bpyKTOB.

3apanue: Berancnure, kakoit o0beM 3aimyT 1, 5 Mosb THOKCHIa cephl (H. Y. ).

3agaya 21. B npouuiom ObUTM 4acThIMU CIIydad OTPaBJICHUS JIIOJIEH B YTOJIBHBIX IHIAXTax
yrapasiM ra3oM. Ilockonbky okcupn yriepona(ll) me mmeer 3amaxa, TO OMAcCHOCTH MOACTyHasa
He3ameTHoO. [llaxTepsl, ciryckasich B IIaxThl, Opaiii ¢ co0o0if B kKauecTBe CBOEOOPa3HOTO MHANKATOPA
KaHApeWKy B KJIETKE: KaHAPEWKHU MaJatoT B 0OMOPOK OT MPUCYTCTBUA B Bo3ayxe cienoB CO.

3ananme: Beruucnure, kakoit 00beM (H. y. ) 3aitmyT 0, 5 moas CO; 56 T CO.

22.3apauya 06e3 pacuéTos.

B nauane XX cronerus reojoru 3amu@poBbIBaid HA KAPTaX MECTAa OTKPBITHS Py LEHHBIX
METAJIJIOB MPU TIOMOIIM KOOPAMHAT XUMUYECKUX 1eMeHTOB B Ilepuoanueckoit cucreme. ApaOckoit
Qpoii yka3slBaIu HOMEP NMEPHOAA, a pUMCKOM — HoMep rpymnmnbl. Kpome Toro, B 3anmucsx OblIH ele
OykBBI pycckoro andasuta — A win b. Ha ogHOM U3 ctapeix kapT Hanum obo3Hauenus: 4VI b, 4VIII
B2, 61 b, 611 b. Pacumdpyiite 3anucu reoaoros.

3agaua23. «Caxapnast kucjaoray». B 1779 r. Hemenkuii ceHaTtop, antekapb 1 XuMHUK Moranu
Xpuctuan Burne6 nozgeiicTBoBan M3BECTKOBOM BOJOW Ha COKHM IABENs M KUCIUIIBI, COAEpIKaIINe
«KUCITUYHYIO KHCJIOTY», U 3aMETHJI, YTO M3 pacTBOpa BhIMagaer Oemnblii ocagok. OgHAKO cocTaB
ocazka BurneOy ycTaHoBUTH He ynanoch. Uepe3 IATh JIET LIBEACKUNA anTekapb M XuMuk Kapn
Bunsrensm Illeene pemmn mocMOTpeTh, YTO MOIYYUTCS, €CIM TPOCTHUKOBBIA caxap oOpaboTarh
KOHILIEHTPUPOBAHHOMN a30THON KUCI0TOM. OH 00HApY’KuUJI, UTO IPU 3TOM BBIJEINSAETCS KpaCHO-OyphIi
ra3 u o0pasyer Mpo3pavHbIil paCTBOP, KOTOPHIN OKpAIIUBACT CHHU JIAKMYC B KpacHbI 11BeT. Koraa
Hleene noGaBuI K 3TOMY pacTBOpPY U3BECTKOBYIO BOJY, HOJIYYHJI O€JIblif 0CafioK, O4eHb MOX0XKUN 110
CBOICTBaM Ha 0CaJIOK, BhIJICICHHBIN Burne6om. Kakoe BemectBo oOHapyxwmiu Burie6 u llleene?

3anaua24. KAHTHXJIOP»

[Tocne orGenuBanus Tpedyercs oOs3aTenbHas 00padOTKa TKAHH IS YAAJICHHS XJI0pa, HHaYe
€€ BOJIOKHA MOTEPSIOT NpoYHOCTh. Kakue BemecTBa MOXKHO UCIOIb30BATh KaK «aHTUXIIOP»?

3apaua 25.B peakiuio, TepMoxuMuyeckoe ypaBHeHue koTopoit S + O, = SO, + 297 ]Ik,
BCTyImIa cepa Maccoi 1 r. KonndecTBo TemnoTsl, BbAEIUBILEECS ITPU ITOM, PaBHO:

A) 9,28 xIx; b) 74,25 xIx; B) 29,7 xJIx.



3agaua 26.Ykaxure cojb, BOJHBINA PACTBOP KOTOPOW MMEET LIEIOYHYIO Cpeay:

A) cynbdart kanus; b) xmopun amomunus; B) kapOonat kamus.

3agaya 27.0mnpenenute Ha3BaHHWE BELIECTBA, IVIABHASI LIENIb KOTOPOTO COCTOMT M3 YETBIPEX
aTOMOB YIJIEPOJIa, COAECPKUT KapOOKCUIIbHYIO IPYIIY U OJHY ABOWHYIO CBSI3b, @ TAK)KE paJUKajbl
METHJI U 3TUIL:

A) 3-meTuin-3-3THi0yTeH-3-0Bask KUCIIOTa;

b) 3-metun-2-3tundyTeH-3-oBast KMCIOTA;

B) 2-metun-3-3tunbyreH-3-oBast KUCIOT.

3agaya 28. Marnuii konuuectBoM BemiecTBal,5 Moib coxriau B kuciopone. Onpenenure
Maccy MOJIyY€HHOIO OKCHJIA MAarHus., yKaXUTe TUIl PEaKIUH.
3anaua 29. Hanummre ypaBHEHUS peakuii MKy aTlOMUHHEM U CICAYIOIUMHE BEIIeCTBAMHU:
a) XJIOpoM; O)KHCIOPOIOM; B)CepOH(ABYXBaJICHTHA); I')iI010M OJHOBAJICHTEH.
3agauya 30. Kakue TUnbsl XMMHYECKOM CBSI3U CYLIECTBYIOT B cienyromux BemectBax: a)Lil,
N2 , BaCIz ,CH4.
3agauya 31. Kakoil BbICIIMHA OKCHA M THAPOKCUA 00pa3yeT XHMHUYECKUH HIIEMEHT C
nopsiAKOBIM HoMepoM 327 Kakue cBoiicTBa OyyT NPOSBIATH 3TU COSIUHEHUS ?
3agaya 32.C KakuMH M3 MEPEUUCICHHBIX HUKE D3JEMEHTOB TIepMaHuil OyneT HMETb
HauOoJIbIIIee CXOJICTBO, a C KAKUM HauMEHbILee: KaAMul, radHuil, cBuHel.
3agaua 33. Cxema peakuuu: CuCl,+ KOH — Cu(OH), + KCI, paccraBbre K03pdUIUEHTHI
U YKQXHUTE THII PEaKLIUn
3agaua 34. PaccuuTtaiite 00bEM BOJ10p01a, N3MEPEHHBIN IPU HOPMAJIBHBIX YCIOBUAX, KOTOPBIN
MOeT 00pa30BaThCs MPU PaCTBOPEHUH B COJIsiHON KucnoTe 10,81 amoMuHuMS.
3apaua 35. [lpu HarpeBanuum HHUTpata HaTpus oOpazoBaiica Kuciopon o6bémom 280
MiI(HOpMasbHble ycnoBus) Kakas macca cony noaBepriiach pasiokeHUIo?
3agaua 36. Kakue u3 mepeyuclieHHBIX cojeil OynyT moxaBeprarbes rujaponusy: a) KBr,
6)KNO; B)Na,S. Hanumure ypaBHEHUS.
3apaua 37. Cpeau npeioxKeHHbIX (POPMYIT BEIIECTB, PACION0KEHHBIX B IPOHYMEPOBAHHBIX
saueiikax, Beioepute popmMyiel: A) Kucioi conu; b) kucinorHoro okcuna; B) netydero BonopoHoro
COEJIMHEHUS.

E 2 3
Cro; NaH CrO,Cl,
4 5 6
NH,CI NH, co
F 4 8 9
K[AI(OH),] HIO, Ca(H,PO,),

3anaua 38. Cpenu npenokeHHBIX (OPMYIT M Ha3BaHHUM BEIIECTB, PACIIONIOKEHHBIX B
IPOHYMEPOBAHHBIX sTUEHKax, BIOepUTe GOopMyITy WM Ha3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOpuMOMY OCHOBaHUI0, b) kucoii conu, B) HeconeoOpasyromeMy OKCHTY.

1 2 3
Ca(HS), (NH,),CO, H,BO,
? 5 6
THIPOKCH CH, co
JIHTHA
7 8 9
Cr(0OH), Mg, N, Zn0

3apaua 39. CocTaBuTh YpaBHEHHUs PEAKIMHA MPH MOMOIIM KOTOPHIX MOKHO OCYLIECTBUTh

npespaienus: Ca—CaO—Ca(OH), —Ca(NO3),

3apaua 40. CocTaBuTbh YpaBHEHHUs PEAKIMH IMPH MOMOILIM KOTOPHIX MOKHO OCYILIECTBUTh

npespatenus: Na,O— NaOH —Cu(OH),—Cu(SO4)




3anaua 41. B 1Byx npoOupKax HaxoIsATCsA pacTBOPBI THJIPOKCUAOB Kanus U Kanbuus. Hamummre
ypaBHEHUS PEAKIINA, TPU TTOMOIIX KOTOPHIX MOYKHO Pa3JIMYUTh 3TH PACTBOPHI.
3agaua 42.B nByx mnpoOupkax HaaUTBl PAcTBOPBI CEPHON KHUCIOTHI U Cylb(dara HATpus
[Ipennoxute nBa crocoda nMpu MNOMOIINU KOTOPBIX MOYKHO Pa3IMYUTh 3TU PACTBOPBI.
3apaua 43. [log0epurte K TeKCTY NPABUJIbHBIM TEPMHH ONpeIe/IeHUs MOHATHS:
a).- BEIIECTBA, OJINHAKOBBIE 110 COCTaBY, HO pPa3HbIE 110 CTPOCHHUIO.
0) .- OTO PsJl COETUHEHUH, CXOIHBIX MO CBOEMY CTPOCHHMIO M XMMHYECKUM CBOICTBaM,
KOTOpBIE€ OTJIMYAIOTCS APYT OT ApPYyTa MO COCTaBY MOJIEKYJ Ha OJIHY WJIM HECKOJIBKO TPy
CH2.
B) - 3TO M30MEPHI, OTIIMYAIOLIUECS MOPSIIKOM COEIMHEHUSI aTOMOB.
I.. IPEJCTABISAET COOOM COBOKYIMHOCTh HECUCTEMAaTHUECKUX UCTOPUUECKU CIOKHMBIIUXCS
Ha3BaHUN OPraHUYECKUX COCTUHEHUM.
I)..- OTO SIBJICHHE CYIIECTBOBAHHUS BEIIECTB, NMEIOIIUX OJWHAKOBBIM Ka4eCTBEHHBIN W
KOJIMYECTBEHHBIM COCTaB, HO Pa3IMYHOE CTPOCHUE U pa3HbIE CBOWMCTBA.
3anaua 44. Hanumure cTpyKTYpHBbIe (DOPMYJIbI COEIMHEHUI 10 UX HA3BAHUSM:
a) 2,5-TMMeTHIITEKCeH-3;
0) 2-MOHOMETHUII-3,5-AUMPOTNHIIHOHAH;
B) 2,5 - AMMETHUI - 3-HUTPOTeKCaH;
T) 2,3-AUXJIOPreKCcaHoBasi KUCIIO0Ta;
1) 2 - aMuHOOyTaH.
3agaua 45. 3anojaHuTe TAOIHIY

M3omepus MN3omepuns N3omepus
Mexkknaccoas o
Bewectso fomonor |yrnepogHoro 130Mepus NoNoXeHns  [PpyHKLUMOHaAbHOM
cKkeneta KpaTHOM CBA3U[rpynnbl
MNeHTaH
ekceH-2
bytaHon-1

3anaua 45. Kak paznuuuTh KpaxMajabHbIN KieicTep U rauiepuH? Hanumumre ypaBHEHUs peakinii?
3amaya 46. Kak onbITHBIM MyTEM pa3IM4UTh caxapo3y U II0Ko3y? Hanummre ypaBHEHUS
peaKuHnid.

3amaya 47. CocTaBUTh YpaBHEHUS PEAKIIUNA MPU MOMOIIHA KOTOPBIX MOKHO OCYIIECTBUTH
IpEeBpaLIeHMs: METaH— alleTHIIEH— ATaHallb —3TaHOJ] —0pOMAITaH —3TUJIEH —3TaHOI—>
3TaHab.

3anaua 48. OcyiecTBUTh NPEBPAILICHUS: alleTaT Kaaus — 3TaH — X — 3TaHOJ — JUITHIOBBIN
a¢up. Hazpats BemecTBo X.

3anauad9. Ckopocts xumuueckoi peakiuu npu 20°C paBna 1 Mosb/1 . Berauciante ckopocTh
1o peakuuu npu 60°C, eciu TemnepaTypHbIi KO3(Q(QUIMEHT paBeH 3.

3agaya 50. Kak HaJj0o N3MEHUTH KOHIIEHTPALIMH BEIIECTB, AABJICHUE U TEMIIEPATYPy TOMOT€HHOM
cucteMbl PCls«<»> PCI5+CI; -129 xIx.

3agaya 51.Bo MHOTHE COBpEMEHHBIE CTHpaJIbHBIE IMOPOIIKU T00aBIAIOT O€3BOAHBIA Cynbdar
HaTpUs JUIsl COXPAHEHHs ChIIY4YeCTH 3a CYET KaKOro Ipolecca 3Ta COJIb NPeIOoTBpaIlaeT
CIIEKUBAEMOCTb ITOPOIIKOB?

3agauya 52.Uto0bl ceMeHa ¢/X KyJIbTYp XOPOIIO COXPaHSUIUCh OHHU JOJDKHBI UMETh BJIXXHOCTH HE
6omnee 15 %. BpicymmuTs cemMeHa He Bcerja MpoOCTO, TaK KaK HarpeBaHHE MPUBOIUT K TOTEpe
BCXOXKeCTH. [loaTOMy MNPUMEHSIOT XHMHUYECKYI0 CYIIKY: CMEIIMBAIOT CeMeHa ¢ Oe3BOAHBIM
cyab(aroM HaTpus. DTa COJNb JIETKO 00pa3yeT O4eHb MPOYHBIN KPUCTAJUIOTUAPAT, OITOMY HpHU
CMELIMBAHUM €€ C BJIAXKHBIMA CEMEHAMH OHAa OTHHMMAeT OT HHUX BOJY U CBA3BIBACT €€ B
kpuctamioruapar Na,SO410H,O. Paccuwraiite, CKOJNBKO HYXHO cyinbdara HaTpus s
BbICylIMBaHusA 10 Kr ceMsiH, UMEIOIIUX BIAXHOCTb 25%, 10 KOHAUIMOHHOW BiIaXHOCTH 15%






