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1. IOACHUTEJIBHAS 3AIIMCKA

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouass mnporpamma yueObHoro mpeamera OOIL12 «Xumus» SBISETCA YaCThIO
00pa30oBaTeNbHON MPOTpaMMbl TMOJATOTOBKH CIICIIUAIMCTOB CPEIHEr0 3BEHA, pa3pabOTaHHOU B
cootBercTBUU ¢ PI'OC CIIO no cnenuanbHocTu 44.02.02 IlpenogaBanue B HaYalbHBIX KJlaccax,
YTBEP)KIECHHOTO npuKkazoM MunoOpHayku Poccun ot 17.08.2022, Ne 742,

1.2. MecTo npeaMera B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENHAJIMCTOB CPeIHEro
3BeHA

VYuebnsrii npenmer OOIL.12 «Xumus» Bxoaut B pazaen «O0mieobpazoBaTeabHbIE TPEIMEThI
00111600pa30BaTEIPHOTO YYCOHOTO ITHKJIA.

1.3 O0bem yueOHO# JUCUMIJIMHBI M BUIbI Y4e0HOH padoThl

Buna yueOHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 78
B TOM YHCIIE:
- TeOpeTUIeCcKoe 00ydeHUe 38
- IPAKTUYECKUE 3aHATHUS 40

- CaMOCTOATCIIbHAasA pa60Ta -

- KOHCYJIbTalluN -

- IPOMEXYTOYHAs aTTecTauus - AudQepeHnpoBaHHbIN 3auéT

2 INTAHUPYEMBIE PE3YJIBTATBI
B pesynaprare wu3ydeHus mnpeaMmera y OOYYAIOMIMXCS JOJDKHBI OBITH COPMHPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE PE3YJIbTATHI.
JInuHOCTHBIE pe3yJIbTaThl
JINYHOCTHBIE ~ pe3yJabTaTbl  OCBOEHUS ~ OCHOBHOM  00pa3oBaTeNbHOM  MPOrpamMmbl
0o0y4JarImUMHUCs OTpa)XaroT TOTOBHOCTh W CHOCOOHOCTh OOYy4arolIUXCsl PYKOBOJCTBOBATHCS
c(OpMUPOBAaHHON BHYTPEHHEW TMO3UIIMEH JHMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAIIUMH,

MO3UTUBHBIX BHYTPEHHUX yO€XK/I€HNH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LIEHHOCTSIM POCCUICKOTO

oO1iecTBa, pacIIMpeHUe >KM3HEHHOTO ONbITa M OIBITA JAESTEIbHOCTH B IPOLECCE pean3aluu

OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIbHOMN 1€ATE€IbHOCTH, B TOM YHUCJIE B YACTH:

TPaKIAHCKOI0 BOCIIMTAHMSA:

— Cc(pOpPMUPOBAHHOCTH I'PAXkAAHCKON MO3ULINN 00YUarOIIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOTO
YJieHa POCCUICKOro 00IEeCTBa;

— OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IPaB U 00S3aHHOCTEN, YBaXKEHHE 3aKOHA U MPABOIIOPSIKA;

NATPHOTHYECKOI0 BOCIIUTAHNSA:

— c(opMUPOBAaHHOCTh POCCHICKON TpakTaHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUSA K
CBOEMY Hapojy, 4yBCTBA OTBETCTBEHHOCTU mepel PomauHOM, ropaoctu 3a cBOM Kpai, CBOIO
Ponuny, CBOM S3BIK U KYJIBTYpPY, IPOILIOE M HACTOSLIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccny;

— IICHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U TNPUPOJHOMY
HaCJIEUIO, MaMATHUKaM, TpaaulusMm HapoaoB Poccum, goctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

AYXOBHO-HPABCTBEHHOT0 BOCIHUTAHMS:

— OCO3HaHHE JYXOBHBIX LICHHOCTEH POCCUMCKOIO HApOaa;

— ¢c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBECHHUS;

— CIIOCOOHOCTH OIICHHMBATh CHTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

— OCO3HaHHUE JIMYHOT'O BKJIJa B IOCTPOCHHUE YCTOWYMBOIO OYAYILEro;




ICTETHYECKOT0 BOCTIMTAHUSA:

— OICTETHYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILICHUIA;

— TOTOBHOCTb K CAMOBBIPa)KCHHIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE TPOSBIIATh Ka4eCTBa
TBOPYECKOM JIMYHOCTH;

(pu3nYecKoro BOCNUTAHMS:

— chOPMHUPOBAHHOCTH 3JJOPOBOTO U OE30MaCHOr0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[10POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTU MaCTePCTBa, TPYA0JIIO0HE;

— TOTOBHOCTh K AKTHBHOH JEATEIbHOCTU TEXHOJIOTMYECKOM M COLMAIBLHOW HAIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHUIMHMPOBATh, IUIAHUPOBATh M  CaMOCTOSATENbHO  BBINOJHATH  TaKylo
JESITEIIbHOCTD;

— MHTEpeC K pa3IMyHbIM cdepaM NpoPecCHOHATbHON JAEATENbBHOCTH, YMEHHME COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIE KIU3HEHHBIC TUIAHBI;

— TOTOBHOCTb M CHOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH BCEH JKU3HU;

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— c(OpMHUPOBAaHHOCTh  SKOJIOTUYECKOM  KYyJIbTYpbl, IOHHMMaHHE BIMSHHUA  COLHUAIIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHUE
17100aIbHOTO XapakTepa HKOJIOTMUECKUX MpodieM;

— AKTUMBHOE HENPUATHE NEUCTBUM, IPUHOCAILUX BPEI OKPYKAIOIIEH cpele;

— yYMEHHE MPOTHO3MPOBATH HEOJIArONPUATHBIE 3KOJIOIMYECKHE OCIEACTBHS MPEIPUHIMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

— OCO3HaHHE IICHHOCTHM HAy4HOH JEeATENBHOCTH, I'OTOBHOCTH OCYILECTBIATH INPOCKTHYIO U
UCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

VYuuteiBas cnenuduky npeamera OOII 12 Xumus, JINYHOCTHBIE pe3yIbTaThl B IPOrpaMMe

KOHKPETH3UPOBaHbI Kak:

JIPO1- chopMuUpOBaHHOCTb YYBCTBA TOPJOCTH M YB@KEHHUS K HCTOPUU M JOCTHXKEHUSIM
OTEYECTBEHHOW XMMHUYECKOM HAyKHM; XMMHYECKM I'PaMOTHOE IOBEACHHE B NPOPECCHOHATbHOU
NeSITeIbHOCTH M B OBITY MpH OOpalleHuH C XUMHUYECKMMH BEIECTBAMHU, MaTepuajlaMHu U
IIPOLIECCAMY;

JIP02-roTOBHOCTH K MPOAOJKEHHIO 00pa30BaHUs M MOBBIIEHUS KBaTU(UKAMKY B U30paHHOM
po(hecCHOHANIBHOM J1eATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMUYECKUX KOMIIETEHIUH B
ITOM;

JIP03-criocoOHOCTh  MCHONB30BAaTh JOCTHUKEHHMSI COBPEMEHHONW XHMHMUYECKOH Hayku H
XUMHUYECKMX TEXHOJOTMH JJIsi TOBBIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO pAa3BUTHUSA B
BbIOpaHHOU MPO(ecCHOHATEHOM e TEIbHOCTH;

JIP04-roTOBHOCTb U CITIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BAHUIO Ha MPOTSHKEHUH Beel
KU3HU;

JIP05-chopMUpOBaHHOCTh 3KOJIOTMYECKOW KYJBTYpbl, MOHHUMAaHUE BIUSHUS COLHAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSHME MNPUPOJHOW M COLMAIbHOM Cpenbl, OCO3HaHUE
17100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

JIP06-akTHBHOE HETIPUSATHE ACHCTBUN, TPUHOCSIIINUX BPE OKPYKAIOIIEH Cpenie;

JIP07-coBEpLIEHCTBOBAHUE  SI3BIKOBOM M UMTATENIbCKOM  KyJIbTYphl KaK  CpEACTBa
B3aMMOJICHCTBUS MEXKIY JTIOAbMH U MO3HAHUS MHUPA;

JIP08-0co3HaHNE LIECHHOCTH HAayYHOU JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATh MPOEKTHYIO U
HCCJIEIOBATENLCKYIO ASITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

Hns hopmupoeanus nuunocmuvix pe3yrbmamos y obyuarowuxca popmupyiomes YV/I:

— YBa)KEHHUE K UCTOPHUH U JOCTHUKEHHUSIM OTEUECTBEHHON XMMHUECKON HAYKH;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPA30BaHUIO, HA MPOTSHKEHUH
BCEH KHU3HU,

— COBEpIIEHCTBOBATh UMEIOIIMECS 3HAHNUS,



JKCJIaHUC OCO3HaBaTh CBOU TPYAHOCTH U CTPCMUTHCSA K UX NPCOJOJICHUIO,

MOJIOKUTEILHOE OTHOIIICHUE K TPYY, OCO3HAHHE IIEHHOCTH MAacTepCTBa, TPYA0II00HE;

3HAaHUC MOPAJIbHBIX HOPM U YMCHUC BBIJACIIUTH HpaBCTBeHHLIfI ACIICKT ITOBCACHHUA,

YMEHHE COOTHOCHUTD MOCTYIKH U COOBITHS C IPUHATHIMU STHUYECKUMH PHHITUITAMH,
IMPOABJICHUC SMIIATHHU, KaK OCO3HAHHOTO ITOHUMAHUA YyBCTB APYIrUX JIIOI[eﬁ H COIICPCIKUBAHUA
UM, BBIPAXKAIOLIUXCSI B TIOCTYIKAX, HAPABJICHHBIX HA MOMOIIb U 00CCIIeUeHHE 01aromnoayyus.
Pa3BUTHUC OTUUCCKHUX YYBCTB — CTblAd, BHHBI, COBCCTU KaK PCTYIATOPOB MOPAJIBHOI'O
MIOBE/ICHHUSI,;

3HaTh OCHOBBI YKOJIOTUYECKOM KYJIbTYphI: IPUHATHE LIEHHOCTH IPUPOJHOTO MHUPA, TOTOBHOCTD
CIICIOBATh B CBOCH EATEIBHOCTH HOPMaM MPHPOAO0XPAHHOTO, HEPACTOYMTEIILHOTO, 3JI0POBbE
cOeperaromiero moBeICHNUS;

yCTaHOBKA Ha 370pOBbIil 00pa3 KHU3HU.

Dopmuposanue YV nposooumcs npu noMowu peweHus Cieoyiouux munogsix 3a0ay.

CaMOCTOsTEIbHAs MOArOTOBKA LieJIel 1 3a1a4 y4eOHOM e TeIbHOCTH;
MIOWCK, aHAJIN3, U3BJICUeHUE HEOOXOAMMOM HH(pOpMAaLINH;
CaMOCTOSITENIbHOE B3auMo/IeiicTBHE C HH(OPMAILIMOHHBIMU HCTOYHUKAMU;
y4acTHe B KOHKYPCaxX U OJIMMIINAAAX;

IPOEKTHAs JeSITeIbHOCTh 00yUYarOIIHUXCSL.

MeTanpenMeTHMe pe3yJabTaThbl

OcBoeHue mTpOrpaMMbl MpeAMETa COMPOBOXKAAEeTCS (HOPMHUPOBAHHEM Y OOYyYarOMIMXCS

MCTAIIPEAMCTHBIX PE3YJIbTATOB, KOTOPBLIC JOJIPKHBI OTPAKaTh:
OB.]IaIleHI/le YHuBEpPCAJIbHBIMH y‘leﬁl-lbIMl/I MMo3HaBaTEeJIbHbBIMU HEﬁCTBHHMH:
0a3oBbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOSATENILHO (OPMYJIMPOBAaTh W aKTyaJM3HpPOBaTh MpOOJIEMy, paccMaTpuBath €&
BCECTOPOHHE;

yCTaHaBJIMBATh CYNICCTBEHHBIH MPU3HAK MM OCHOBAHUS Ul CPABHEHUS, KIAaCCH(PHUKAIUU U
000011IeHH S ;

OIPENENATh LEIU AEATEILHOCTH, 3a1aBaTh apaMeTPhl U KPUTEPHUU MX JTOCTHKCHHUS,
BBISABJISATH 3aKOHOMepHOCTI/I u HpOTI/IBOpe‘II/Iﬂ B paCCManI/IBaeMI)IX SABJICHUAX

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHWBAaTh COOTBETCTBHE pE3YJIbTATOB IIEIISIM,
OIICHHUBATH pI/ICKI/I HOCHC,[[CTBHI;’I JCATCIIbHOCTH,

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM;

0a30BbIe HCCJIEN0BATEIbCKHE JeHCTBHSA:

BJIQJIETh HABBIKAMHU Y4Y€OHO-UCCIIEOBATEIBCKON M TMPOEKTHOW MJESITeNbHOCTH, HABBIKAMU
paspetnieHus npooiem;

CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEUICHUS MPAKTHUECKUX
3a1a4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA;

OBJIaJICHUE BUIAMH JESATEIBHOCTH IO MOJYUYEHUI0O HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3JIMYHBIX Y4YEOHBIX CUTYyallUsX, B TOM YHUCIE NpU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(dbopMHUpOBaHNE HAYYHOT'O TUIIA MBITIUICHUS], BIIAJIEHUE HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

AHATIU3UPOBATH IMMOJTYYCHHBIC B XOJA€ PCIICHUA 3a/1a4r PE3YJIbTaTbl, KDUTUYCCKU OLICHUBATDb UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBI TONCK TMEepeHOca CPEICTB M CIOCOOOB NEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETh IEPEHOCHUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

padora ¢ uHpopmanueii:



BJIaACTb HABbIKAMU IMOJTYYCHU A I/IH(I)OpMaLII/II/I N3 UCTOYHUKOB pa3HbIX TUIIOB, CAMOCTOATCIBHO
OCYIIECTBIISATH TIOUCK, aHATIN3, CACTEMATHU3AINI0 U HHTEPIPETAINI0 HH(OPMAIIMH PA3ITAIHBIX
BUOB U (pOPM IPEICTABICHHUS;

UCIIOJIB30BaTh CPEACTBa MH(OPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a7a4d ¢ COOMI0IEHuEM TpeOOBaHHIMA
SPrOHOMHKH, TEXHHUKH 0€301TaCHOCTH, THTUEHBI, PECYPCOCOSPEKEHNs, IPABOBBIX M ATHUECKUX
HOPM, HOPM HH()OPMAIIMOHHOUW 0€30TaCHOCTH;

OBRJ1aieHHe YHHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBUSIMM:
o0IeHnue:

pacrio3HaBaTh HeBepOallbHbIE CPEACTBA OOIEHUs, TIOHUMAaTh 3HAUEHHE COLMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

BJIAJICTh Pa3INYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOJECHCTBUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C HUCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB;

COBMECTHAA NeATCJIbHOCTDb:

IIOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAJIbHON padOThI;
BbIOMpPATh TEMATUKY M METOJIOM COBMECTHBIX AECHCTBUI C Y4éTOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LIEJIN COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JNCHCTBUS
10 €€ MOCTM)KEHMIO: COCTABJIATH IUIAH JEHUCTBUM, PACHPENENIATh POIU C Yy4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMAaHJbl B OOIIMN pe3yabTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

[IpejlaraTb HOBBIE IIPOEKTHI, OLEHUBATh WJEU C IO3ULHUHA HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh O3UTUBHOE CTPATErMYECKOE MTOBEACHUE B PA3JINYHBIX CUTYALHUsIX, IIPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Orjaaaenue YHUBEPCAJIBHBIMHA PEryJIITUBHBIMHA JeHCTBUSIMM:
caMoopranuv3anus:

CaMOCTOSITENIbHO OCYILLIECTBIISITh [M03HABATENIbHYIO JESTENbHOCTb, BBIABISATH IPOOJIEMBI,
CTaBUTh U (OpPMyTUpOBaTh COOCTBEHHBIE 33Jaud B 00pa3oBaTelIbHOM JEATENbHOCTH WU
JKU3HEHHBIX CUTYalMsIX;

JlaBaTh OLEHKY HOBBIM CUTYalLlUsM;

pacmupsATh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHUIH;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U IMPOSBICHUIO LIMPOKON SPYIULMHM B pa3HBIX OOJIACTIX
3HaHWH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb;

CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBLBIM CHUTyallUAM, BHOCHUTb KOPPEKTUBBI B JACATCIBbHOCTH, OLICHUBATDH
COOTBCTCTBUC PCIYJILTATOB LECIIAM;

BJIaJACTh HaBbIKaMH MO3HaBaTCIILHOM peq)J'IGKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX I[CflCTBI/IfI u
MBICJIMTCJIBHBIX ITPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCHICHUA 110 UX CHUKCHUIO,

IMOLHMOHAIBbHBIA HHTEIEKT, IPEeANoJaralouui cqopMupoBaHHOCTD!

CaMOCO3HAHMUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATH CBOE SMOI[MOHAILHOE COCTOSHUE,
BUJICTh HAMPABJICHHS Pa3BUTHUS COOCTBEHHOH SMOIMOHANBHOW c(ephl, OBITh YBEpEHHBIM B
ceoe;

CaMOpPETYJIHPOBAHUS, BKITFOYAIOIIET0 CAMOKOHTPOIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTH 32
CBOE IIOBCJICHHC, CHOCO6HOCTB a}IaHTI/IpOBaTBCSI K OMOIIMOHAJIBHBIM U3MCHCHUAM U HpOfIBJ’IS[TI)
TUOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIOYANOIIEH CTPEMJICHHE K JOCTHXKEHUIO LEIH W YCIEXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBAThH, UCXO/S U3 CBOUX BO3MOXKHOCTEH;



— OSMIIATHM, BKIIOYAIONIEH CIIOCOOHOCTh IMOHMMATh 3MOIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBaTh €r0 MpPH OCYHIECTBICHMH KOMMYHHUKAIMHM, CIHOCOOHOCTh K COUYYBCTBHUIO U
COIIEPEKUBAHUIO;

NPUHATHE ce0sl U IPYTUX JIIOJAe:

— TNpPUHHUMATH ce0sl, MOHUMAasi CBOU HEJIOCTATKU M JOCTOUHCTBA;

— IPUHHAMATH MOTHBBI U APIYMEHTBI APYTHUX JIIOAEH IIPHA aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

— TpuU3HaBaTh CBOE MPABO M MPABO JPYTUX JIIOJEH Ha OMNOKY;

— pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP C IIO3ULIUHU IPYTOTO YEIOBEKa.

Yyumuisas cneyugpuxy npeomema OOII 12 Xumus, memanpeomemusvie pe3yibmamol
npozpamme KOHKpemu3upoeaHvl Kax:

MPO1-ymenue camMoCTOATENbHO  (OPMYIMPOBATH W AKTyalM3HpOBAaTh  IpoOiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEAEIATH LIEIU IeATEIbHOCTH, 3a1aBaTh IapaMeTPbl U KpUTEPUHU
UX JOCTUKEHMS, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBAThb COOTBETCTBUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKHU IIOCIEACTBUN JEATEIBHOCTH;

MPO02-Bnanerb HaBbIKAMHM Y4eOHO-MCCIEAOBATEIbCKOM UM IPOEKTHOM JAESITEIbHOCTH,
HaBBIKaMU pa3pelleHust mpooiiem;

MPO03-criocoOHOCTP U TOTOBHOCTb K CAMOCTOSITEIBHOMY IIOMCKY METOJOB PpELICHUS
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMUHbIX METOJ0B IT03HAHUS;

MPO04-Bnaners BUaMu JESITEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUHy,
peoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CUTyallUsiX, B TOM YHUCIIE IPU CO3JaHUU
y4€OHBIX U COLUAIBbHBIX [IPOEKTOB;

MPO05-ymeHue mnepeHOCUTh 3HaHMS B II03HABATEIbHYHD M IPAKTUYECKYIO 0O0JacTu
KU3HEJEATEIIbHOCTH; UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

MPO06-BnaneTs HaydHBIM TUIIOM MBILUICHUS, BIaIeTh HAYYHOW TEPMHUHOJIOTHEN, KIIFOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

MPO07- BeIIBATaTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAIIBHBIE ITOAXO0bI U PELLICHUS;

MPO08-BrnaseTs HaBBIKAMH TOJNydeHHs HMH(DOpPMAIMK ¥3 WMCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEJILHO OCYILIECTBIATh OUCK, aHAJINU3, CUCTEMAaTU3aLUI0 U UHTEpIpETaH0 HHPOpMAIU
Pa3IUYHbBIX BUJIOB U (POPM IMpEACTABICHUS.

MP09-BnasieTs pazaMuHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJIEHCTBUS, apryMEHTHPOBAHHO
BECTH JUAJIOT, YMETh CMAr4aTh KOH(IMKTHBIE CUTYyallld, pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO
TOUYKY 3pEHHS C HCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-noHMMaTh U UCHIOIB30BATh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOTHI;

MP11-Bb10MpaTh TEMAaTHKy U METOABI COBMECTHBIX JEMCTBUI ¢ y4€TOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEM Ka)KJIOTO 4WIEHAa KOJUIEKTHBA, IPUHHMATH LEJIA COBMECTHOM JEATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH ACUCTBHS MO €€ JNOCTHIKEHUIO: COCTABIAThH IUIAH ACUCTBUU,
pacrpeaenaTh poJik ¢ y46TOM MHEHUM YYaCTHHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

MP12-onieHMBaTh KayeCTBO CBOETO BKJI3Ja M KaXIOro y4acTHMKAa KOMAaHIbl B OOIIMH
pe3ynbTar 1o pa3pabOTaHHBIM KPUTEPUSIM, OCYILECTBIISITh TO3UTUBHOE CTPATETUUYECKOE ITOBEACHHE
B Pa3JIMYHBIX CUTYaLUsAX, IPOSBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

MP13-caM0OCTOSTENIBHO OCYIIECTBIIATH I03HABATEIbHYIO ACSITEIbHOCTD, BBIABIIATH IPOOJIEMBI,
CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJ]aul B 00Pa30BaTEIbHON I€ATENILHOCTH U KU3HEHHBIX
CUTYallUsIX, CAMOCTOSTEIbHO COCTaBIATh IUIAH pELIEHUS NpoOJieMbl € YU4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUH;

MP14-cnioco6cTBOBaTh (POPMUPOBAHUS U TPOSIBICHUS IMIMPOKOM SPYAUIMH B pPa3HBIX
00J1acTSAX 3HaHUI, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpHBIH YPOBEHb;

MP15-ymeHne naBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISM.

MP16-ciocoOHOCTh TIOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHWE, BHJIETH HampaBICHUS
pa3BUTHsI COOCTBEHHOM SMOLIMOHATIBHOM chepbl, ObITh YBEPEHHBIM B ce0€;

MP17-cioco6HOCTh TMOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTHIBATH €ro IMpHU
OCYILECTBJIEHMH KOMMYHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHMUIO;



—MP18 — cnocoOHOCTh, TpHHUMATH Ce0s, TOHWMas CBOM HEJOCTATKH U JOCTOMHCTBA,
MPUHUMATh MOTUBBI M apTyMEHTHI APYTUX JIIOACH MPU aHAIHU3E PE3yIbTaTOB JEATEIbHOCTH,
MpU3HaBaTh CBOE MpaBO W MpaBO APYTUX JIOJIEd Ha OUIMOKH, pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3UIUH JIPYTOro YelIoBeKa.

s hopmuposanus smux pezyiomamos y ooyyaowuxcs popmupyiomes YVJ:

PerynstuBHbIE

CHOCOOHOCTh OMpEnensiTh U (OPMYIMPOBATH IENH M 33Jaud JEATEIBHOCTH (KOHEUHBIN
pe3yJbTaT), aHAIU3UPOBATh YCIOBUS U pa3iuuHble 3 (HEKTUBHBIC TyTH UX JOCTUKECHUS;
CIIOCOOHOCTh KOHTPOJIMPOBAaTb U YIPABIATh HMEIOLIMMUCS pecypcamMH (BpeMms, CHIIbI,
CPEICTBA, BO3MOXHOCTH M IIp.); OLICHUBATh IPABHJIBHOCTb BBIIIOJHEHUS pabOTh, €€
COOTBETCTBUE 3aIJIAHUPOBAHHOMY Pe3yJIbTaTy U IUIaHY; BHOCUTh HEOOXOMMbIE KOPPEKTHBBI;
CIIOCOOHOCTH OCO3HaBaTh M  OLEHUBAaTh COJCpKAHUE M  Pe3yJbTaThl BBIIOJHEHUS
3aIJIaHUPOBAHHON PAa0OTHI; CPaBHUBATh CBOM PE3YJITAaThl M CIIOCOOBI MX JOCTHIKEHHS C
pe3yibTaTaMi U Ccrioco0aMu JOCTHKEHHS APYTUX; aHAIM3UPOBATH IMOJIYUYEHHBIH OMBIT U
IUTAHUPOBATh MEPCIIEKTHUBEI €r0 UCTIOIF30BaHUS B Oy1yIeM yueOHOM IpoIiecce U BHEYPOUHOU
JIeATEIbHOCTH.

Ilo3HaBaTennHbBIE

aHAJIM3UPOBaTh, CPABHUBATH, KJIACCU(PULIMPOBATH U 00001aTh (PAKTHI U siBIICHUS. BBIBIATH
IIPUYMHBI U CJIEJCTBUS NPOCTHIX SIBICHUM;

OCYLIECTBISATh CPABHEHHUE, CEpUAlMI0 U KJIACCHU(UKALUIO, CaMOCTOATENbHO BbIOMpast
OCHOBAHUS ¥ KPUTEPHH /ISl YKa3aHHBIX JIOTHYECKHUX OTIEPAIHii; CTPOUTH KIIACCH(PHUKAIINIO Ha
OCHOBE JMXOTOMHMYECKOIO JAeJIeHUs (Ha OCHOBE OTPHULIAHNUSA);

CTPOMUTH JIOTUYECKOE PACCYKIACHHE, BKIIOUYAIOLIEE YCTAHOBIEHHE IPUUMHHO-CIIEICTBEHHbIX
CBs3EH;

CO3/1aBaTh CXEMAaTUYECKNUE MOJIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK O0bEKTA.
COCTABJIATh TE€3UCHI, PA3JIMYHbIE BUJbI TNIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.);
npeoOpa3oBhIBaTh HH(GOPMAIIMIO U3 OJTHOTO BUA B APYroi (TaOIUIly B TEKCT U TIp.);
BBIUUTHIBATh BCE YPOBHU TEKCTOBOW MH(pOpMAaLIUY;

YMETb OINpPEAEIATh BO3MOXHbIE UCTOUHUKH HEOOXOJUMBIX CBEICHHUH, MPOU3BOAUTH MOUCK
nH(pOpMalNY, AaHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTb.

KoMMyHUKaTUBHBIE

CHOCOOHOCTh HAXOAUTh BBIXOJI U3 CIIOPHBIX CUTYAIUI U HE CO3/1aBaTh OTKPBITHIX KOH(IIUKTOB,;
CIIOCOOHOCTh MPUHUMATh PEIIEHUsI U IPaMOTHO OTCTauBaTh CBOIO TOUYKY 3PEHUS; MPABUIBLHO
(opMynHpOBaThH M CTAaBUTh BOIPOCHI; YETKO U MOJHO BBIPAXKAaTh MBICIIH;

CIIOCOOHOCTh KOHTPOJIUPOBATH CBOE TOBEJIEHUE M IOBEJCHHE MApTHEPOB B TPYIIIE;
COTPYIHUYATH C OJHOTPYNITHUKAMHU U TIEAATOTOM.

CIIOCOOHOCTh BOCHPHUHHUMATh MH(OPMALMIO B Pa3IMYHBIX PENPE3EHTATUBHBIX CHUCTEMAX,
co3/1aBaTh LIEJOCTHBIM 00pa3 (mpeamera, CUTyalluH, SBJIEHHUS, 3aKOHA M Mp.); CIOCOOHOCTH
MoJlyyaTh HEOOXOAMMYI0 HMH(OpPMAIMI0 pa3IMYHbIMM CHoco0aMM U U3 Pa3IMYHBIX
VCTOYHUKOB; BJIAJETh IPHUEMAaMHU O3HAKOMHUTEIBHOTO, M3Yy4arollero, YCBAaWBAIOLIETO U
MTOMCKOBOT'O YTEHHS.

Dopmuposanue VY] nposooumcs npu nomowu peuwieHus credyiouux munossix 3a0ay no pazoenam.

OCHOBBI CTPOCHMS BELIECTBA;

XUMUYECKHUE PEaKLINH;

CTPOEHHE U CBOKCTBA HEOPTAHMYECKHUX BEIIECTB;

CTPOEHHE U CBOMCTBA OPTAaHUYECKUX BEILECTB;

KMHETUYECKUE U TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTHU MTPOTEKAHUS XUMUYECKUX PEAKLINN;
pPacTBOPSIL;

XUMHUS B OBITY ¥ IPOU3BOICTBEHHOM /1€ATEIHHOCTH YeIOBEKa.

Pacu€rHbie 3amaun 110 XUMHHU JEIAT Ha THIIBI, 4 KaXIbIM TUIT HA TIOJTHII.

Tun 1. Berauciaenue no XuMu4eckuM GpopMyiam.
Tun 2. 3agaun Ha pacTBOPHI.



Tun 3. Pemenue 3a1a4 Mo XuMUYEeCKUM GopMmyam.

Tun 4. 3agaun Ha BeIBeZIeHUE (DOPMYIIBI BEIIECTRA.

Tun 5. KomOuHUpOBaHHbIE 3aa4H.

Tun 6. 3agaun Ha KWHETUYECKUE 3aKOHOMEPHOCTH.

DKCIepuMEHTaIbHBIC 337]a4l — 3TO  3aJlaHUs MPAKTHYECKOT0 XapaKTepa, OTBETHl HA KOTOPbIE
HAXOJAT B Ipoliecce HAOMIOACHHIM 3a ONBITAMH HJIM TEOPETHYECKOrOo  OOOCHOBAHHS CBOWCTB
BeriecTB. [1o cBOeMy COMepIKaHUIO SKCIICPUMEHTANIBHBIE 33aJa4d MOKHO KJIACCU(HUIIUPOBATH TAK:
a) 3amayn Ha HaOmoneHue; 0) 3amauu Ha IOJy4YeHHEe BEIIECTB; B) 3aJa4d Ha IPOBEJICHHE
XapaKTEepHBIX pEakluii; I) 3aJa4yd Ha paclo3HaBaHUE BEIISCTB; 1) 3aJa4yd Ha KOHCTPYHUPOBAHHUE
pUOOPOB.

IIpeaMeTHbIE pe3ybTAThI
ITo yuebnomy mpenmery OOIL. 12 Xumus (bazosvlii yposens) TpeOOBaHUS K MPEIMETHBIM
pe3yibTaTaM 0CBOeHHS 6a30BOTr0 Kypca HH(GOPMATHKH JOJIKHBI OTPAXKATh:

IMP601-chopMupoBaHHOCTH MPECTaBICHUM: 0 XUMHYECKOU COCTaBJIAIOIIEH
€CTECTBCHHOHAYYHOW KapPTUHBI MUPA, POJIU XMMHHU B TIO3HAHWH SIBJICHUI PUPOBI, B OPMUPOBAHUT
MBILUICHUS U KYJIbTYpPbI IUYHOCTH, €€ GYyHKIIMOHATBHONU I'PAMOTHOCTH, HEOOXOIUMOMN I PEeIICHUS
MPaKTUYECKUX 3a7a4 M DKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOHOI cpefe;

[1P602-Bi1aieHre CUCTEMON XMMHUYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraoIIne
HOHATHSA(XUMHYCCKAN DJIEMEHT, aTOM, DJICKTpOHHass 000J0YKa aroma, s-, P-, -0-3JeKTPOHHBIC
opOuTaIu aTOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTETICHb OKUCIICHUS,
XUMHUYECKasi CBA3b, MOJIb, MOJISIpHAasT Macca, MOJSIPHBI O00BEM, YIIIEpOJHBIA  CKeJeT,
dyHKUMOHATBHAS TPYIIa, pajuKal, U30MEpHUsi, TOMOJIOTHYSCKUN Psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCITIOPOJI- U a30TCOJIEP>KAIINE COSAMHEHUSI, OMOIOTUYECKU aKTUBHBIE BellecTBa(yTIeBO/IbI, JKUPBI,
Oeiku), MOHOMEp, IOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHCHHUS,
KPUCTAIJIMYECKass PElIETKA, TUIbl XUMUYECKHX peakUuuid (OKUCIUTEIBHO -BOCCTAHOBHUTEIBHBIEC,
9K30- M DHJOTEPMHUYECKUE , PEAKIIMK MOHHOTO OOMEHA), PacTBOp, IJIEKTPOJIUTHI, HEIJIECKTPOJIUTHI,
AIEKTOPOIUTHYECKAS TUCCOLIUAIINS, OKHUCIIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHUUYECKOM peakiun
XUMHUYECKOE PABHOBECHE), TEOPHUH M 3aKOHBI(TCOPUS XUMHUYECKOTO CTPOCHUSI OPTaHHMYECKHUX
BelecTB A, M, bytieposa, Teopust 3I€KTpOIUTHUECKON THCCOLMalluU, Tepruoanueckuil 3akon J[. 1.
MeHnieneeB, 3aKOH COXPAaHEHHMS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XHUMUH,
dakToNornuecKue CBEACHHSI O CBOWMCTBAX, COCTaBe, MONYYCHHs] U O€30MacHOM HCHOIb30BAaHUU
BOKHEUIIINX HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKON ACATEIHHOCTH
YeJI0BEKa;

I[TP603-yMeHne BBISBIATH XapaKTEPHBbIE MPU3HAKM W B3aMMOCBS3b W3YYEHHBIX MOHSITHH,
MPUMEHATh COOTBETCTBYIOLLIME MOHSATUS MPU ONMHCAHUM CTPOEHUS U CBOWCTB HEOPTaHMYECKUX U
OPTraHWYECKUX BEIIECTB M WX TMPEBpAIICHUMN; BBISABIATh B3aMMOCBSI3b XMMHYECKUX 3HAHUU C
MOHATUSAMHU U NMPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

I[1P604-yMeHne UCIOJIb30BaTh HAMMEHOBAHUS XMMHUYECKHX COCIMHEHHM MEXIYHapOJIHOTO
COI3a TEOPETHMYECKOM U TNPHUKIAJHOM XUMUM U TpPUBHAIbHBIE Ha3BaHUS BaXKHEHIINX
BEIECTB(ITUJICH, alleTUJIEH, TIIHIIEPHH, (heHOI, (PopMaNbAETH I, YKCYCHAsI KUJIOTA, TJIMIIHH, YTapHBIA
ra3, yJIeKHCIbIi Ta3, aMMHUakK, raliéHHas U3BeCTh, HETAIIEHHAs U3BECTh, MUThEBAs COJa U JAPYTHUX),
COCTaBJIATH (POPMYITbI HEOTAHUYECKUX U OPTaHUYECKHUX BEUIECTB, YPABHCHUS XUMHUECKUX PEaKIIHiA,
OOBSCHATP MX CMBICI; TOATBEPKIATh XapaKTepHbIC XUMUYECKUE CBOMCTBAa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aMTUCSIMU YPaBHEHUHN PEAKITUI;

[IP605-yMeHue ycraHaBiIMBaTh TPUHAUIEKHOCTh  HM3YUYEHHBIX  HEOPraHUYECKUX U
OpPTraHWYECKHUX BEIIECTB K ONMPEACIIEHHBIM KJjlaccaM M TPyNIaM COCIMHEHHH XapaKTepH30BaTh MX
COCTaB U Ba)KHEHIIME CBOWCTBA; OMPENENATh BHIbI XUMUYECKUX CBs3ed (KOBAJICHTHAs, MOHHAs,
MeTaJuTM4ecKasi, BOJOPOJIHAS)), THUIHl KPUCTAUTMUYECKUX PEMIETOK BEIIECTB; KIACCH(DHUITMPOBATH
XUMUYECKHUE PEaKIIHH;

IIP006-Bi1aicHHE OCHOBHBIMM METOJAMH HAyYHOTO IIO3HAHUS BEIIECTB M XHMHUYECKHX
sBIeHU(HAOII0eHIE, U3MEPEHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHUE);



ITP607-ymeHue npoBOAUTh pacuéThl IO XUMHUYECKUM (POPMYIJIaM U ypaBHEHUAM XUMHYECKHX
pEaKLMii ¢ UCIIOTIB30BAHNEM (DPU3MUYECKHX BEJTMUMH XapaKTEPU3YIOLINX BELIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00bEMa(HOPMAJIbHBIE YCIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATH
CUCTEMHbIE XMMHWYECKHUE 3HAHMS JJIA NMPUHATHS PELICHUM B KOHKPETHBIX JKU3HCHHBIX CUTYaLMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IIPUMEHEHHUEM,;

I1P608-yMeHne TUIaHUPOBATh W BBIMOJHATH XUMHYECKHH SKCIEPUMEHT (IIpEeBpalllCHHS
OpraHMYECKHUX BEIIECTB IPU HArpeBaHUM, IIOJIyYEHHE OSTUJIEHA M U3YYEHUE €ro CBOMCTB,
Ka4eCTBEHHbIE PEAKIMM Ha aJIbJETU/AbI, KpaxMall, YKCYCHYIO KHUCJIOTY; JeHaTypauus OeJIKOB MpHU
HarpeBaHWU, IBETHBIC PEAKIIMH OEIKOB; MPOBOIUTH PEAKIIMM HOHHOTO OOMEHA, ONPENeNiTh Cpeay
BOJIHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKIIMH Ha Cylb(arT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH
aMMOHMSI; pellaTh ASKCIEPUMEHTAJbHBIE 3aJaud Mo TeMaM «Mertamib» U « Hemeramne») B
COOTBETCTBUM C INpaBUIAMU TEXHUKHM O€30MaCHOCTUM MpH OOpalleHuH , BEIIEeCTBAMU U
71a00paTOpPHBIM 00OPYJIOBAHUEM; MIPEACTABIATH PE3YIIbTAThl XUMHUECKOTO IKCIIEPHUMEHTa B (opme
3allUCH ypaBHEHHMH COOTBETCTBYIOUIMX peakuuil u (GOopMyaupoBaTh BBIBOJBl HAa OCHOBE 3THUX
pE3yJbTaTOB;

I[1P609-ymMeHne aHAIM3UPOBATh XHMHYECKYH HWH(OOpPMAIMIO, IOIy4aeMyl W3 pPa3HbIX
MCTOYHUKOB (CpelCTB MaccoBOi nH(popMaium, cetb IHTepHET U apyrue);

I1P610-ymeHue coGutoiaTh MpaBUila SKOJIOTMYECKU LIEIecO00pa3HOro MoBeieHusl B ObITY U
TPYZOBOM JESATEILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBbS U OKPYKAIOILIEH Cpelibl; YUUTHIBATh
OIACHOCTb BO3JIECHCTBUS HA JKUBBIC OPraHU3MBI OIPEICIEHHBIX BEIIECTB, I[IOHUMAs CMBICI
IIOKa3aTelIsl MPeAeIbHON TOIyCTUMON KOHIICHTPALINH;

I1P611-ymeHue npuMeHsATh 3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METOJax MMO3HAHMS BEILECTB U
XUMHUYECKHX SIBJICHUH JUIsl 00Y4aroIIMUXCsl C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI;

I1P612-ymMeHue UCTOIB30BaTh pelbeHO TOUEUHYIO cucteMy oOo3HaueHuit JI. bpaiins mis
3aMcu XUMHUYECKUX (OPMYJI IS CJIETIBIX U CJIa00BUIALIMX 00YyYarOIUXCsl.



3 TEMATUYECKOE IINTAHUPOBAHUE U COAEPKAHMUE YYEBHOI'O IIPEJIMETA

Koabl
HaumenoBaHue pa3jiesioB u Conep:xkanue yuyeOHOro marepuasa u GopMbl OPraHU3aMuM JAesITeJIbHOCTH Oo0bem pe3y.IbTaTOoB
TeM o0yyaromuxcst 4acos ocBoenust OOII
1 2 3 4
Pazgesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Ctpoenue aromoB |Coaep:kaHue y4eGHOTr0 MaTepuasia 4
XUMHUYECKUX HIEMEHTOB U BX0/1HOii KOHTPOJIb 2 JIPO2
[PUPOJIa XUMUYECKOU CBA3H | Jlekmusi Nel. CoBpemeHHass Mojielib CTpoeHUsT aroMa. CUMBOJMYECKUN SI3bIK XUMUHU. JIPO4
XUMHUYECKUH 3JEMEHT. DIEeKTpOHHas KoHdurypauus artoma. Kiaccudukanms MPO03
XMUMHYECKUX JJIEMEHTOB (S-, P-, O- ameMenTsl). BaeHTHBIE 371eKTPOHBI. BasieHTHOCTS. I1P602
ONEeKTpOHHAas MpHUPOJAa XUMHUYECKOM CBS3H. OJIEKTPOOTPULIATEIbHOCTh. Busl I1P609
XUMHUYECKOH CBS3H (KOBAJICHTHASI CBsI3b, €€ PA3HOBUIHOCTU M MEXAHU3MBI 00pa30BaHUS
(OOMEHHBI U JIOHOPHO-aKLENTOPHBIM), HOHHAs CBA3b, METAJUIMYECKasi CBS3b,
BOJIOPOJIHAS ) U CITOCOOBI €€ 00pa30BaHuUs.
JeMoHcTpanuu. Mojenu aToMOB XUMHYECKUX 3JIEMEHTOB. MOIeI1 MOJIEKYIT IPOCTHIX
U CIIOKHBIX BemecTB (1mapoctepkueBbie U CtioapTta- bpurne6a). Monenu opOuraneit
pa3nuuHoil popmbl. Mozenu U3 BO3AYIIHBIX HIAPOB MPOCTPAHCTBEHHOTO PACTIONOKECHHS
Sp- Sp? - Sp? ruGpuaHEIX OpOHUTANIeii.
IIpakTuyeckoe 3ansitueNel. PemeHue NpakTMYECKUX 3aJaHMM Ha MCIOJb30BaHUE 2
XAMHYECKOM CUMBOJIMKY U HAa3BaHHWI COEMHEHUI 110 HOMEHKIIATYPE MEXAYHAPOIHOIO
COI03a TEOPETUYECKOM U TMPHUKIAJAHON XUMHM U TPUBHAIBHBIX HA3BaHUM JJIs
COCTaBJICHUS] XMUMHMUYECKUX (POPMYJ IBYXaTOMHBIX COEAMHEHUN (OKCHIOB, CYIb(UIOB,
THJIPUJIOB U T.I1.) U APYTMX HEOPTaHUYECKUX COEAMHEHHUH OT/IENIbHBIX KJIACCOB.
[TpakTrueckue 3aaHKsi HA YCTAHOBJIEHHE CBSI3U MEKy CTPOEHHEM aTOMOB XUMUYECKHUX
DJIIEMEHTOB U NEPUOAMYECKUM H3MEHEHHEM CBOMCTB XMMMUYECKHX JJIEMEHTOB M HX
COEIMHEHUH B COOTBETCTBHH C MOJ0KEHHEM [leprnoandeckoil CUCTEMBI.
Tema 1.2. IlepuognueckuiilCoaepaanue yaeGHOro MaTepuasia 4
sakoH u Ttabmana JI. W JTexmmaNe2.lepmommueckas cucTeMa XMMH4eckmx snemeHtoB JI.M. Menneneesa. 2 JIPO1
Menneneesa @®uznueckuii cmpicn I[lepuoauueckoro 3akona J[.MI. MenneneeBa. 3akOHOMEpPHOCTH JIPO4
U3MEHEHHUsI CBOMCTB XMMHYECKHX 3JEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX MP04
BELIECTB B COOTBETCTBUM C IOJIOKEHHEM XUMHUYECKOIrO 3jeMeHTa B [lepmonnueckoit MPO06
cucreme. MHUpOBO33peHUECKOE M Hay4yHoe 3HadyeHue Ilepmommueckoro 3akona JI. U. MPI11
Mengeneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMHUUECKHUX 3JIEMEHTOB. I1P603




JdemoncTpauuu. Pazmmunbie  Gopmbl [lepronuueckoit CHUCTEMBI XHMHUYECKHUX
anemenToB JI.M1. MenneneeBa. OOpa3iibl IPOCTHIX BEUIECTB OKCUAOB U THAPOKCHUIOB
snemenToB Il nepuona.

JlaGoparopubiii onbIT. CpaBHEHHUE CBOWCTB MPOCTBIX BEHIECTB, OKCUIOB U
ruapokcunos nemenTos I nepuona.

IIpakTuyeckoe 3ansitueNe2. PernieHue MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
XapaKTePUCTUKY  XUMHYECKHX  JJIEMEHTOB  «MeTauimyecKkue/HeMeTaITNIeCKUe
CBOICTBa, ANIEKTPOOTPULIATEIHHOCT U CPOJCTBO K JIEKTPOHY XUMUUECKHUX 2JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHUEM M TOJIOKEHUE B MEPUOIUUECKON CUCTEME
xumMudeckux aiaemenToB .. Menaeneena.

JemoncTpanuu. Pazimmunbie  GopMbl [lepuonuueckold CUCTEMBI XHUMHYECKUX
anemenToB JI.M. Menpeneena.

Paznen 2. Xumuueckue pe

AKIIUN

16

Tema 2.1. TUIBEI XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

10

Jlekuma Ne3. Knaccudukanuss U TUNBI XMUMHYECKUX pEaKkUUd C y4acTHEM
HeopraHuueckux BemecTB. (CocTaBleHHE  ypaBHEHHMH  PEaKUUil  COEAUHEHMS,
pa3noKeHus, 3aMeleHus, oOMeHa, B T. 4. peaKkuil TOpEHHUs, OKHUCIICHMS-
BOCCTAHOBJICHHSI.

Jleknusi Ne4, VpaBHEHHUS OKHCIICHHSI-BOCCTAHOBJICHHUSI. CreneHb OKHCIICHHUA.
Okucnutenb U BOCCTAHOBUTENb. OKHUCIUTENBHO -BOCCTAHOBUTEIBHBIE DPEAKLIUUA B
MPUPOJE, MPOU3BOJCTBEHHBIX MPOLIECCaX U )KU3HEESITETbHOCTA OPTaHU3MOB.

JlabopaTopHblii onbIT. OKHUCIUTENbHBIE CBOWCTBA MEpMaHIaHaTa Kajlus B Pa3IMYHBIX
cpenax.

Jexnusa Ne5. KoinnuectBeHHblE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIHYECTBEHHEBIE
3aKOHBI B XUMUH U PACUETHI [0 YPABHEHUAM XUMHUUYECKUX peakui. MoJp Kak euHuLa
KOJIMYeCcTBa BemlecTBa. MosspHas Macca. 3aKOHBI COXPAHEHHS MacChl M YHEPTUU. 3aKOH
ABorajipo. Monsipablit 006EM razoB. OTHOCUTENbHAS TIOTHOCTD T'a30B.

IIpakTyeckoe 3ansaTueNe 3. «Tunel xumMuyeckux peakumit». Mccnenosanue Tunos
(Mo cocTtaBy M KOJMYECTBY HCXOJIHBIX M 0Opa3ylOIIMXCS BEHIECTB) U IMPU3HAKOB
XUMUYECKHUX PEAKLIUU.

IIpakTnyeckoe 3ansaTHeNe 4.Pacuérsl Mo ypaBHEHMSAM XMMMUYECKHUX PpEaKIMH C
HCIIOJIb30BaHUEM Macchl, 00bEMa (HOpMaJIbHbIE YCIIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA.

JIP02
JIPO3
JIPO4
MP04
MPO5
MP12
I1P605
I1P606
I1P607
I1PG10
I1P611

Conep:xanue yueOHOro MaTepuaJa

JIPO3




Tema 2.2. Dnexktposut-| Jlekumust Ne6. Teopus 3IeKTpOIUTHYECKON qucconnanuu. Monel. DnexktponuTsl. Peakiymn JIPO4
yeckasg ~ JUcCOlManus U] MOHHOro oOmeHa, CoOCTaBleHHE pEaKUUi HOHHOIO OOMEHa IyTEM COCTAaBJICHHUS HX 2 JIPO8
WOHHBIA 0OMEH MIOJTHBIX U COKPAIEHHBIX HOHHBIX YpaBHEHUN. KHCIIOTHO-OCHOBHBIE peakivu. 3aJaHus Ha MPO02
COCTAaBJICHUE MOHHBIX PEAKLIHM. MPO0O9
Jlemoncrpauuu.  CpaBHEHHME  DIEKTPOIPOBOJIHOCTH  PACTBOPOB  IEKTPOJIUTOB. MP10
WHaukaTopel 1 U3MEHEHUE UX OKPACKHU B Pa3HbIX cpeax. MP11
JlabopaTopHbIii onbIT. XapakTep AUCCOLMALMY PA3IMUHBIX THIPOKCHUIOB. II}II}))%(())E
IpakTnueckoe 3ansitueNeS. Peakumu ruzaponusa. [IpoBeneHue peakuuii HMOHHOIO
oOMeHa, ompejesieHUe Cpeibl BOJHBIX PAcTBOPOB. 3aJaHHUsl HA COCTABJICHHE HOHHBIX
peaxuuii. MccnenoBanue cpenbl pacTBOPOB coliei, 00pa30BaHHBIX CHIIBHBIMU U CITA0BIMU 2
MPOTOJIUTAMH, U UX PEaKIUi ¢ pacTBOpaMH IIEIoun U kKapboHaTta HaTpus. CocTaBieHUE
peakumii ruaponusa coneil. [Ipaktuueckoe npuMeHEeHHe THaPOIn3a.
KonrpoabHnas padora Nel. |[«CTpoeHme BemiecTBa 1 XUMHUYECKHeE PeaKIUN». 2
N 16
Paznen 3.CTpoenne u cBOiCTBAa HEOPraHM4YECKNX BelleCTB
Tema3.1. Knaccupukanus, |Coaepxanue y4eGHOr0 MaTepuasia 4 JIPO1
HOMCHKJIaTypa © CTPOCHHUC| JlekumaNe7. Ilpeamer Heopranuyeckoil xumuu. B3auMocCBA3b HEOpPraHMYeCKHX JIP02
HCOPraHNICCKUX BCILICCTB BeniecTB, Knaccudukaiys HeopraHndecKux BemecTB. [IpocThie U CI0XKHBIC BEIIECTBA. JIPO8
OcCHOBHBIE KJIACCHI CJIOXHBIX BEIIECTB (OKCHABI, THAPOKCHABI, KHCIOTBI, COJIH). MPO1
Homenknarypa W Ha3BaHHME HEOPTaHMYECKHX BEHIECTB HMCXOJsi M3 MX XUMHYECKOM MP04
(GbopMyIBI UM COCTABIIEHUE XUMUYECKON (POPMYIBI MCXO/AS M3 HA3BaHMSI BEUIECTBA IO MP09
MEXIYHAPOJAHOU U TPUBUAJIbHOM HOMEHKIIAType 2 MP12
MexmonekynspHble B3aumojencTBus KpucramioruapaTtel, ArperatHbleé COCTOSHHS MP13
BemecTBa. Kpucrammueckue u amopdHbie BemiecTBa. TUITBI KPUCTATITHYECKUX PEIIETOK 11P601
(aTromHas1, MONIEKYJsIpHAs, HOHHAsS, MEeTa/NTn4deckasi). 3aBUCUMOCTh (DU3NYECKHUX CBOWCTB 11P602
BEII[ECTBA OT THUIA KPUCTALIUYECKON pemérku. [IpuurHbl MHOrOOOpasusi BEIIECTB. 11P603
CoBpeMeHHbIE MPEACTABICHUS O CTPOCHUHU TBEPABIX, KHUAKUX U Fa3000pa3HbBIX BEIIECTB. 11P604
Kuakne KkpucTasibl. I1P609
IIpakTuyeckoe 3anaTue Ne6. HomeHknaTypa HEOpraHMYECKHX BEILECTB: Ha3BaHHUE 2

BEIIIECTBA HCXOAS M3 WX XUMHYECKOW (OPMYyNIBl WM COCTABJICHHE XHUMHUYECKOM
dbopMynel ucxoAs W3 HaszBaHWs BemiectBa mo MexayHapoaHoi (MIOITAK) wnum
TPUBHUAIBLHON HOMEHKJIATYypE.

Pemenne mpakTHdeckux 3aJaHui MO KiIaccH(UKAIMM, HOMEHKJIAType U XUMHUYECKUM

dbopMynaM HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (yrapHbIN Ta3, yriaeKUCIbIN




ra3, aMMHaK, TraiméHHas HM3BECTh, HeEraméHash HM3BECTh, NMUThEBas CoJa U APYTHUX):
Ha3bIBATh U COCTABJIATH q)OpMYHBI XUMHUYCCKUX BCIICCTB, OMPCACIIATh MTPUHAATICIKHOCTD
K kiaccy. Hcrounuku xumuueckod wuHbopManuu (HaydHas U ydeOHO-HAy4dHas
JIuTepaTypa, CpeacTBa MaccoBoW WHpopMaiuu, ceTh WHTepHer u apyrue). Ilomck
uH(pOpMaLlMU IO HA3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMyIiaM.

Tema 3.2. duzuko-
XUMHUYECKHUE CBOICTBa
HEOPraHUYECKHUX BEIECTB

Conep:xanue yueOHOro MaTepuaJia

JlekuuaNe8.Mertamner. O0mue ¢Qu3nMdeckne W XUMHUYECKHE CBOWCTBA METAIIOB
CrocoObl  TONyYeHHUs, 3HAYCHHE METAUIOB M HEMETAJUIOB B MNPUPOJAE U
KHU3HEIEATEIILHOCTH YelloBeKa W opraHu3mMoB. Kopposusi MeTamioB: BUIBI KOPPO3UH,
CHOCOOBI 3aIIUTHl METALIOB OT KOppo3uu. OCOOCHHOCTH KOPPO3UH B MOPCKOH W
IIPECHOM BOJIE.

JNemoncrtpanuu. Komreknus MetaiioB. Moienn KpUCTAIUTMYECKUX PEIIETOK METAJIIOB.
Mogenu kpucTanIndeckux pemeéTok oaa, anmasa, rpagura.

Jlaboparopubie onbIThl. llonyuenue kucinopoga v ero cBoicTsa. B3aummoneiicTBue
METAJUIOB C PACTBOPAMM KUCJIOT U COJIEH.

JlexkmuaNe9.Hemeramner. O0mue pusznueckre ¥ XMMHUYECKHE CBOWMCTBA HEMETAILIOB.
Tunuaneie cBoiicTBa HemetauioB IV — VII rpynm. Knaccudukanmst 1 HOMEHKIaTypa
coequHEeHUI HeMeTamoB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IIPUPOJIE.

JleknuaNel0.XuMuyeckue cBOICTBa OCHOBHBIX KJIACCOB HEOPraHWYECKHX BELIECTB
(oKCcHI0B, THUJIPOKCHUJIOB, KUCIIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
IIPOCTBIX BEIIECTB, BOAOPOAHBIX COEANHEHNH, BBICIIUX OKCUIOB U TMIPOKCHJIOB.

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3anaTueNe7. CocTaBieHHE YpaBHEHUH XUMHUYECKHX pEaKIUil ¢
y4acTHUEM TPOCTBIX U CIOKHBIX HEOPTaHWYECKUX BELIECTB: METAJUIOB U HEMETAILIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM(OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHMUU M aM(OTEPHBIX TUAPOKCHUIOB; HEOPIraHUYECKUX COJIEH, XapaKTepH3YIOLINX
X CBOWCTBa. PenieHue NpakTUKO-OPHUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOWCTBA, COCTaB, IMOJy4YeHHE M O€30MacHOE HCIOJIb30BAHUE  BAKHEUIIMX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN AESITEIbHOCTH YEJIOBEKA.

JIP02
JIPO3
JIPO4
JIPO8
MPO03
MPO06
MPO7
I1P603
I1P604
I1P606
I1P609

Tema 3.3. Unentudukamms

Conep:xanue yueOHOro MaTepuaJa

HCOPTraHNYCCKUX BCILICCTB

IIpakTnyeckoe 3ansaTHeNe8. «neHTH(HUKAIMA HEOPraHUUECKUX BEIIECTBY. Pemenue
OKCHepUMEHTAIBHBIX 33/1a4 M0 XMMHYECKUM CBOWCTBAM METAJJIOB U HEMETAJIOB, IO
pacro3HaBaHUIO W TOJYYEHHI0O METaJUIOB W HeMeTauioB. MpenTuduxanms

HCOPTaHUYCCKUX BCHICCTB C HCIIOJB30BaAHUEM HX (1)I/ISI/IKO-XI/IMI/I'-IeCKI/IX CBOfICTB,

JIPO3
JIPO7
MPO1
MPO3




XapaKTEepPHBIX KaYEeCTBEHHBIX peakinii. KauecTBeHHBIC peakiiuu Ha Cyab(dar-, KapOoHaT- ITP605
, XJIOpUJl aHUOHBI, HA KATHOH aMMOHHUSI. ITP608
. I1P609
KonTpoabHas padora Ne2. |(«CBoiicTBa HEOPTaAaHMYECKHUX BELIECTBY. 2
Pa3jnen 4. CTpoeHue U CBOMCTBA OPraHUYecKHX BellecTB 24
Temad.1. Knaccudukarms,
Conep:xanue yueOHOro MaTepuaJia 4
CTPOEHHE U HOMEHKJIATypa
OPraHU4YeCKHUX BEIIECTB Jlekuust Nell.llosiBeHue u pa3BUTHE OpraHMYeckod Xxumuu. [IpeaMer opraHuyeckoi JIPO1
XUMUUA. MecTo U 3HAYeHUE OPraHWYECKOM XUMHUU B CHUCTEME €CTECTBEHHBIX HaYK. JIPO3
XUMHYECKOE CTPOEHUE KaK MOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO HX JIPO7
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHHS OPTaHUYECKUX MPO3
coenuHenuii A. M. bByrtnepoBa. VYriiepoAHbId CKENET OPraHUYECKOM MOJIEKYJIBI. MPO6
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOI'O CTpPOEHHUs Mousiekyid. M3omepus u MP11
H30MEPBHI. 5 MP13
[Tonstne o ¢yHkuuoHampHOM Tpynme. Pamgukan. IlpuHOUNIBI —KiIaccUpUKAINA MP14
OpPraHMYECKUX COEIMHEHMH. MexayHaponHass HOMEHKJIArypa W [PUHLUIIBI I1P602
HOMEHKJIATypbl ~ OpraHuueckux coeauHeHuit. I[lonstue 00  azorcomepkamux I1P603
COEIMHEHUX, OMOJIOTUYECKU aKTUBHBIX BeIllecTBax (yrieBojax, Kupax, Oenkax u ap.), I1P604
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUSX(MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO). [1P611
JlemoHcTpauu. Moiei TOMOJIOTOB ¥ H30MEPOB OPTAHWYECKUX BEIECTB. 11P612
JlabopaTopHblii onbIT. V3roToBIeHNE MOJIEKY OPraHNYECKUX BEILECTB.
IIpakTuyeckoe 3anaTue Ne9. HomeHkiatypa OpraHM4ecKux COCIMHEHHNA OTIEIbHBIX
KJIaCCOB (HACBHIIICHHbIE, HEHACBIIIEHHbIE M apOMATHYECKUE YTIEBOJOPOMABI, CIUPTHI,
(dbeHOmNBI, anbIeruibl, KETOHbI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBleHUE MONHBIX U 2
COKpaIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHMYECKUX BEIIECTB OTIEIBHBIX KIJIACCOB,
WCIIOJNIb3Ysl UX HA3BAaHUS 0 CHUCTEMATUYECKOM HOMEHKJarype. Pacu€rsl mpocreiiiieit
(GbopMyIIBI OPraHMYECKOW MOJIEKYJIBI, UICXO/IS1 U3 dJIEMEHTapHOTO cocTaBa(B%).
Tema 4.2. CpoiicTBa Coaepixanue yueOHOIro MaTepuasa 12 JIP02
OpPraHUYeCKUX COCIUHCHUN JlekunsaNel2.OU3MKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTIEIbHBIX JIP04
KIaccoB  (ocoOeHHOCTH KiaccM(UKAMM ¥  HOMEHKIATyphl BHYTPH  KJacca; 2 JIPO5
TOMOJIOTUYECKHH psnq u obmas ¢dopmyna; u3oMepus;, (HU3NYECKUEe CBOKCTBA; MP02
XUMHUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHUS): MPO3




-IIpeACIbHBIE YIIIEBOAOPOABL. ['OpeHne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHUKOB
TEIIa B IPOMBIIUIEHHOCTH U ObITY. CBOHCTBA IPUPOIHBIX YTIIEBOJOPO/IOB, HAXOXK/ICHUE
B [IPUPOJIEC U IPUMECHEHUE AJIKAHOB;

-HETPEJEIbHbIE W AapOMaTUYECKUE YIUIeBOAOpOAbl. [lonmmmepusanus 5STWIEHAa Kak
OCHOBHO€ HAIpPaBJICHUE €r0 HCIOJIb30BaHUA. ['OpeHMe aleTuiIeHa Kak MCTOYHHKA
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JUJIS CBAPKU U PE3KU METaJIOB.

JemoncTpanuu. OTHOLIEHHE METaHa, dTHJICHA, aleTHJIeHa M OeH30Ja K pacTBOpam
NepMaHraHara Kajaus u OpoMHOH Bojzie

JleknuaNel3.Kucnopogoconepxamue COSIUHEHUs (COUPTHI M TPOCThIe 3(UpHI,
(deHonmbl, anpaeTUABl M KETOHBI, KapOOHOBBIC KHCIOTBI W HMX MPOHM3BOIHBIE).
[IpakTuueckoe TNPUMEHEHHE HTWICHIJUKOMISA, ThuuepuHa, ¢enona. [Ipumenenue
dopmanpaeruna, ameranbieruaa, YKCyCHOW KHCIOTHI. MbUIa, KaK COJHM BBICIINX
KapOOHOBBIX KHCIIOT. MOOIINE CBOMCTBA MBLJIA.

JemoncTpaunu. KayecTBeHHbIE peakKUMU Ha MHOTOAaTOMHBIE cUpThl. KauecTBeHHBbIE
peakiuu Ha ¢eHon. OKuCIeHHE aJbJAECTHUAOB U TIIOKO3bl B KHCIOTY C TOMOIIBIO
ruapokcuaa meau(1l)

JlabopaTopubie ombIThbl. CBOHCTBA YKCYCHOW KHCIIOTBI, OOIIME CO CBOHCTBaAMHU
MUHEPAJIbHBIX KUCIIOT. JoKa3aTebCTBO HEMPEIEIBHOTO XapaKTepa )KUIKOTO KHPa.

JleknuaNel4. A3zorconepkamue coequHEHUs (aMHUHBI, AMHUHOKHUCIIOTBHI, OEIKH).
BricokoMouieKkysipHbIE COEAMHEHUS (CHHTETUYECKHE U OHOJOTHYECKH-AKTHUBHBIC).
Momnowmep. Ilomumep, cTpykrypHOe 3BeHO. [lommmepusanmsi 3THIEHa KaKk OCHOBHOE
HaIlpaBJIEHUE €r0 UCMNOJb30BaHus. [ eHeTnueckas CBsI3b MEXAy KJIacCaMH OPraHUYeCKHUX
COCTUHEHUH.

MPO5
MPO7
MP12
MP13
MP15
I1P601
I1P606
I1P608
I1P609
I1P610
I1P611
I1P612

JemoncTpanuu. [[BeTHBIE peakiiun OEIKOB

JlaGopaTopHble onbIThbl. M3roToBieHHe MAPOCTEPKHEBBIX M OOBEMHBIX Mojenei
M30MEpHBIX aMUHOB. PacTBopenue OenkoB B Boje M ux kKoarymsiusa. OOHapyXeHHe
0enKa B KypHHOM sIii1ie ¥ MOJIOKE.

IIpakTuyeckoe 3anaTHeN210.CBOICTBA OpPraHUYECKHX COEAMHEHUH OTIEIbHBIX
KJIaCCOB (TpUMBHAIbHAsT M MEXIYHApOJHAas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA,
CIOCOOBI MONYYEHHUS): TpeeNbHbIe (ATKaHBI U [IUKJIOATKAHBI), HEMPeIeTbHbIS(aTKEeHBI,
QTKWHBl W aJKaJUCeHbl) W apOMAaTHYECKUE YTIEBOJAOPOABI, CIUPTHI U (HEHOJIBI,
KapOOHOBBIE KHUCIOTHI U 3(PHUPHI, ambIAeTUIbl U KETOHBI, aMHUHBI U AMHHOKHUCIOTHI,
BBICOKOMOJICKYJISIPHBIE COSIMHEHHUS. 3aaHus HAa COCTABIICHUE YPaBHEHUN XUMHUYECKUX
peaklmii ¢ ydacTHeM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa M CTPOECHUSI.




IIpakTuyeckoe 3ansaTHe Nell.CocraBneHue cxeM peaknuii (B TOM YHCIE IO
IPEJJIOKEHHBIM LIETI0YKaM IPEBPAILEHUI), XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA

OpPraHUYECKUX COEIMHEHUHN OTAENbHBIX KJIACCOB, CIOCOOBI X MOJYyYEHUS U Ha3BaHHE 2
OPraHUYECKUX COCIMHEHHUU IO TPUBHAIBHON WJIM MEXIYHAPOIHOM CUCTEMATUYECKON
HOMEHKJIaType. PeleHne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
CBOMCTBA OPraHUYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB.
IpakTnyeckoe 3ansaTueNel2 «lIpeBpailieHre OpPraHMYECKUX  BEIIECTB  MPU
HarpeBaHun» [lonyyeHue 3TIIeHa U U3y4EHHUE €ro CBOUCTBY. MoienupoBaHue MOJIEKYI 2
Y XMMUYECKUX MPEBPALLIECHNUN HAa IPUMEPE 3TaHa, ITUJICHA, alleTUIICHA U JIp.
Tema 4.3. UnentudukanusCoaep:xaHue yaeGHOro MaTepuasia 8 JIPO1
OpraHWveCKux BemeCTB, WX Jleknusi NelS.buooprannueckue coeaunenus. Ilpumenenune u Ouosormyeckas poiib JIP02
3HAYCHUC W MNPUMCHCHHUC B| yrieBogoB. OKUCIEHHE YTIEBOAOB- UCTOYHUK SHEPTUU KUBBIX opraHu3MoB. Obmactu JIPO3
OBITOBOM M NPOU3BOJICTBEH-| mpUMEeHeHHs aMHHOKHCIOT. IIpeBpamnienne GeIKoB NI B OpraHu3Me. Bromormdeckue 2 MPO1
HO1 ISSITEIbHOCTHU YeJIOBEKa byukun OenkoB. buonornyeckue ¢GyHKIUHM >XKUpoB. Poib opraHnyeckoil XuMMuu B MPO03
peIeHHH IpOoOIIEM ITUIIEBOH 6E30MaCHOCTH. MP04
Jlekumsa Nel6.Ponbp oprannuyeckoil XuMMHMM B pelIEHUH MNpPOOJIEM HSHEPreTHUECKON MPO5
0€30MacHOCTH, B PAa3BUTHUM MEIUIUHBI, CO3JaHUU HOBBIX MAaTepUaioB, HOBBIX MP07
MCTOYHUKOB 3HEpPIruu(anbTepHATUBHbIE UCTOYHUKU 3HEPrun).OnacHOCTh BO3JECHCTBUS 9 MP08
Ha JKMBBIC OPTaHU3Mbl OPraHUYECKUX BEIIECTB OTIEIbHBIX KIACCOB(YIJIEBOIOPOIBI, MP13
CHHPTHI, (EHONBI, XJIOPOOPTaHHMYECKUE IPOU3BOAHBIC, ANBACTUABI W JIp.) CMBICI MP14
IIOKa3aTelsl IPEAEIbHO JOIYCTUMON KOHIEHTPALuU T1P601
IIpakTnueckoe 3anaTueNel3. «MneHTudukanuss OpraHMYECKHMX COEAMHEHUM gggg;
OTJIENbHBIX KJIacCOB» (Ha MpUMeEpe allbJeTUI0B, KpaxMaia, YKCYCHON KHCIIOTHI, OEJIKOB
U T.JI.) C UCHOJb30BAHHEM UX (HUIUKO-XMMHUUYECKHX CBOICTB M XapaKTEepHBIX ggg} é
KauecTBEHHbIX peakiuil. JleHaTypanusi Oenka mpu HarpeBaHuu. L[BeTHble peakuuu 2
6enkoB, BO3HMKHOBEHHE aHATUTHYECKOI'O CHUTHaja C TOYKHM 3PEHUS XUMHUYECKHX
MIPOLIECCOB npu IIPOTEKaHUU KayeCTBEHHOMU peaxuu, MO3BOJIAIOIIEH
UICHTU(PHUIUPOBATH NMPEATI0KEHHbIE OPraHNYECKHE BEIECTBA.
Kountpoabnas padora Ne 3. («CTpyKTypa M CBOiicTBa OPraHMYECKUX BEIIECTB»». 2
Paspnen. 5. Kunernyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
Tema 5.1. CropocTh Conepskanue yaeGHOro MaTepuasia 4 JIP02
XUMHUYECKUX PEAKIUH. — JIP 03
XUMIYecKoe PaBHOBECHE Jlexnus Nel7.CxopocTh peakiuu, €€ 3aBUCUMOCTD OT Pa3IMYHBIX (PAaKTOPOB: IPHUPOIBI 2 JIP 08
pearupyromux BEUIECTB, KOHIIEHTpPAlMM pPEarupylolMX BEIIECTB, TEMIEPATyphl MPO1

(mpaBuno Bant-T'odda), mmomanau peaknuoHHo moBepxHOCTH. TeroBble 3(dexTs




XUMUYECKUX peakiuil. DK30- U dHAOTepMHUUYECKHE peakiuu. OOpaTUMOCTh PEaKIIUid.
XVWMHUYECKOE PABHOBECHE W €r0 CMEIIEHUE IO JEHCTBUEM Pa3InYHBIX (PaKTOPOB
(KOHILIGHTpalMsl PearecHTOB HJIM IMPOJIYKTOB pPEaKIMH, JaBlIeHUE, TemIiepaTypa) A
CO3J1aHUsI ONITUMAJIBHBIX YCJIOBUM IIPOTEKaHUS XUMUYECKUX npoueccos. [Ipuanun Jle -
[Hatenbe. KatanuzaTopsl 1 HHTUOUTOPBI.

IpakTnueckoe 3anaTueNel4.PenieHre NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha
aHam3 (HaKTOPOB, BIUSIONIMX HA U3MEHEHHUE CKOPOCTH XUMHUYECKOW PEakilvu, B T. . C
MO3UIUI SKOJIOTMYECKH 11eJIECO00Pa3HOro MOBEJCHHUS B OBITY U TPYAOBOH JIEATEIHHOCTH
B LIEJISIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MTPUPOTHOM CPEIbI.

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha NpUMeHeHue mnpuHuuna Jle-
[Tarenbe, AJis1 HAXOKACHUS HAPABJICHUS] CMEILICHHS] PABHOBECHS] XMMUYECKOMN peaKIuu
U aHanu3 (pakTopoB, BIUSIONUIUNX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

MPO02
MPO03
MPO06
MPO7
MP11
MP12
MP15
I1P608
I1P609

Pa3nes 6. PacTtBopbl

Tema 6.1. [Mousrue 0
pacTBOpax

Coaep:xanue yueOHOro MaTepuaJia

Jlexkuus Nel8.PactBopenne xkak ¢u3nko - XuMudeckuid mpouecc. PactBopsl. CiocoOs
IIPUTOTOBJIEHUS PacTBOPOB. PacTBopuMoCTh. MaccoBast 1011 paCTBOPEHHOTO BEIIECTBA.
CwMmbICcnT TOKa3aTenss NpeleNbHO JOMYCTUMOM KOHUEHTPAalMu U €ro HMCIOJIb30BAaHUE B
OLIEHKE HKOJIOTMYECKON O€30aCHOCTH.

[TpaBuia 3K0IOrHYECKH 11eeCO00Pa3HOTr0 NOBECHUS B ObITY U TPYAOBOM 1€ATEILHOCTH
B LIEJISIX COXPAHEHUsS CBOErO  3JI0POBbS U OKPYKAIOIIEH IPUPOIHOM CPElbl; OAaCHOCTh
BO3JICHCTBUS Ha )KUBBIE OPTaHU3MBI ONIPEICIIEHHBIX BELIECTB.

JIPO1
JIP02
JIPO3
JIPO5
JIP06
MPO03
MP04
MP14
I1P607
I1P610
I1P611

Tema 6.2. HccienoBanue
CBOMICTB PacTBOpPOB

OcHoOBHOE coaepKaHue

IIpakTnyeckoe 3amsatue NelS. «lIpurotosnenue pactBopoB».  IIpurorosnenue
pacTBOpOB 3aJaHHOM (MaccoBOi,%) KOHLEHTpauuu (C MPaKTUKO-OPUEHTHPOBAHHBIMU
BOMNPOCAaMH), OMpeJesieHue Cpelbpl BOJHBIX pACTBOPOB. PemieHne mpakTHKO-
OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUl Ha pPacTBOPBI, HUCIOJIb3yeMble B OBITOBOH M
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA.

JIPO3

JIPO4

JIPO8

MPO02
MPO7
I1P607
I1P609
I1PG10
I1P611

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKaAHUe TPUKJIIATHOTO MOIYJIs1)

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA




Tema 7.1. Xumus B Obity u/Coaep:kaHue y4eOHOTo MaTepHasia 6 JIPO1
[IPOU3BOICTBEHHON JlekumaNe 19. Hogeilmme 10cTHXKEHUS HAYKU U XUMAYECKON TEXHOJIOTUU. Pob Xxumuu JIP02
JICATENLHOCTH YENOBEKa B 00eCIeUeHUH SKOJIOTMUECKOMH, SHEPIeTHIECKON 1 MUIIEBON 6e30I1aCHOCTH, Pa3BUTHH JIPO4
MeaunuHbl. [IpaBuia mowcka W aHanIM3a XUMUYECKOM HHQOpPMAIMH M3 Pa3THMYHBIX 2 MPO3

WCTOYHUKOB (HaydHas M y4eOHO-HAydHas IMTepaTypa, CpeIcTBA MAacCOBOM MP04

uHpopmanuu, cetb UHTEpHET). MPO5

MPO8

IIpakTnueckoe 3anaTHeNel6. Ilouck m aHanu3 KecoB O MPUMEHEHUH XMMHUYECKUX MPO09

BEUIECTB M TEXHOJOruil ¢ yuérom Oyayuieil mpodeccHoHaNbHOM AeSITeIbHOCTH IO MP16

TEMaM: BaXKHEHIIME  CTPOWTENbHBIC MATepPUAIbI, KOHCTPYKIIMOHHBIC MAaTEPHUAIBI, 5 MP17

Kpackd, CTEKJO, KepamMHKa, MaTepuaybl JJs DJIEKTPOHHKH, HaHOMaTepuabl, MP18

TEKCTUIILHBIC BOJIOKHA, ICTOYHUKH SHEPTUH, OPTAaHHUECKUE U MUHEPATbHBIC YI00pEHUS, IIPG02

JIEKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHUSL. TIPG06

I1P609

IpakTuyeckoe 3ausaTue Nel7. 3ammra: [IpeacraBieHue pe3ynbTaToB pelIeHUs KEMCOB 2 [1P611

B (hopMe MUHU-IO0KIIA/Ia C IPE3CHTALIUCH. [IP612

HpOMe)KyTO‘{Haﬂ arrecranus

Bcero
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4. YCJIOBUMSA PEAJIM3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

g peanmuzanuu MporpaMMbl y4eOHOTO TpeaMeTa MPeayCMOTPEHO HAWYHE CIIETYIONINX
CHeIHalIbHbIX TOMEIECHHI:

JIaGoparopust XUMUHU

OcHoBHOe 000pyAOBaHKE: AHATU3AaTOP CIIEKTPa B AMana3oHe: UH(PPa3BYK, 3BYK, YIbTPa3BYK,
BuOpometp; Anemomerp; Acnuparop AM-0059; Becet CAS MW-300T; Becbl ananutudeckue
Ohaus AR 2140 210 rp; Huctumisarop [12-4; Jlocka ayautopHas; Jlocka nmoBopotHas; Monomep
N-500; Jlrokcmerp TKII-IIKM; Monutops! obnaunsie; Ctou aist BecoB; CTOJbI KOMIBIOTEPHBIE;
Cron naboparopublii HU3kHi; CTon 1abopaTopHbIil ocTpoBHOM; CTOJI TaO0paTOPHBIN MPUCTEHHBIH;
Cronsl nucemennsle; Cron-moiika; Crynbs nabopatopubie; Cymmika [19-2000; CymunsHbIN
mkad [HICBa-80; XomnomunsHuk buptoca; Illkad BermspknOM; Illkad mis XMMUUECKOW MOCYBI;
HIkad st XpaHEHUS! KUCIOT U IIEI0YeH.

4.2 UudopmanmnonHoe odecriedeHne peaau3anun NporpaMmmbl

Jns  peanu3anMyd  TpOrpaMMbl  ydeOHOro mpeamera OubOmmorewnsii  ¢goux BBIY
YKOMILIEKTOBAH MEYaTHBIMU U AJIEKTPOHHBIMU H3TaHHUSIMH.
OOyyaromyecs W3 YWCIa HMHBAJIUAOB U JIMIL C OTPaHMYEHHBIMU BO3MOXXKHOCTSIMH 37J0POBbBS
oOecrieyeHbl TeYaTHBIMM U (WJIHM) SJIEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu B (opmax,
AIAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbA.

OcHoBHasi iuTeparypa
1. Tabpuensu O. C., OctpoymoB U. I'., Cnaaxo C. A. Xumus: yueOunuk s 10 xiacca.-
Mocksa: U3narensctBo «IIpocsemenuey, 2023.
2. Tabpuensa O. C., OctpoymoB U. I'., CnagxoB C. A. Xumus: yueObnuk ang 11 kiacca.-
Mocksa: U3narensctBo «IIpocBemenuey, 2023.

3. Taopmamsa O.C. Xumust it mpodeccuii M CeUaTbHOCTeH COIUATBHO-IKOHOMUYIECKOTO 1
rymanutapaoro npoguieit: yueonuk/ O. C. I'abpuansn, U. I'. OctpoymoB. — M3natenbckuii HeHTp
«Axanemusy, 2020.- 208 c.,1B.1II.

4. Tabpwansa O.C. Xumus s npodeccuil W crnenuanbHOCTEH TEXHUYECKOro Npoduis:
yaueOnux/ O. C. T'abpwansn, U. I'. OctpoymoB. —4-e usn.,crep. — M.: U3gatenbckuil 1eHTp
«Axanemus», 2021.-256 c.,1iB. .

5. T'abpuansa O. C. Xumus B TecTax, 3a7a4ax u ynpaxHeHusx: yueo. [locodbue nmd crya. cpen.
npod. yue0. 3aBeaenuii / O. C. ['abpuanss., I, I'. JIpicoBa. — M.: 3gatenbckuit HEHTp «AKageMHUs»,
2021.-224 c.

6. AndunorenoBa, . B. Xumus. bazossiii ypoBenb: 10—11 kiaccsl : y4eOHUK TSI CPETHETO
obmrero obpazoBanus / . B. Audunorenona, A. B. badbkos, B. A. [TonkoB. — 2-¢ u3., UCIIp. U JIOII.
— Mocksa : UznatensctBo FOpaiit, 2023. — 290 c¢. — (O06meobpa3oBarenbHblil uki). — ISBN
978-5-534-16098-7. — Tekcr : anexkTpoHHbIN // OOpa3oBarenbHas mwiatdopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/530422

7. Kimoes, M. B. Opranudeckast Xumus : yueOHOe T0coOue AJis CPeTHETO MPOPECCHOHATBHOTO
obpazosanus / M. B. Kitoes, M. I'. A6aymraeB. — Mocksa : M3gatenscTBo FOpaiit, 2023. — 231 c.
— (ITpodeccuonanproe odbpazoBanue). — ISBN 978-5-534-15288-3. — TekcT : 31neKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/520093

JonotHUTeILHAS JTUTEPaTypa

1. Epoxun IO.M. Xumusi: 3amaun u ynpaxkaerus yded. nocobue / FO.M. Epoxun.-2-¢
u31., cTep. - M. : M3narensckuil neHTp «Akanemusi», 2021. — 288 c.
2. ['munka, H.JI. O6mmas xumust: yaebroe nmocodbue / I'muaka H.JI. — Mocksa : KnoPyc,

2020. — 749 c. — Tekcr: anexrponnsiii / DBC BOOK [caiit]. - URL: https://book.ru/book/935925



3. Xumus: yaeOHMK JUTst cpeqHero npodeccuonanbHoro oopazosanust / FO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llartoBan ; mox o6mieit pegakuueii I'. H. daneea. — 2-e usm.,
niepepad. u gor. — Mocksa : U3narensctBo FOpaiit, 2020. — 431 ¢. — Tekcrt : anexTponHslii // 9BC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/452143

4. OnmneiinukoB, H.H.Xumus. AnropuT™sl pemieHust 3a1ad U TECThl: yueOHoe mocodue
JUTs cpeqHero nmpodeccuonanbHoro oopasoanus / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-¢ u3 .,
ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2020. — 249 c. — Texkcer : anextponHstii // 9bC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/452906

5. Xumus. 3amayHuK :  ydeOHOe mocoOue i CpeaHero mpodecCHOHATLHOTO
obpazoBanus / 10. A. Jlebenes [u ap.] ; mox oOmei pemaknuern I'. H. ®daneeBa. — Mocksa :
UznatensctBo FOpaiit, 2020. — 238 ¢. — Tekcer : anexrponnsiii / DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/452161

DJIEKTPOHHbBIE pecypchl
1. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOpEI»).
2. www. hemi. wallst. ru (O6pa3oBaTeNbHBII CAUT AJIs IKOJLHUKOB «XHUMHUS).
www.alhimikov.net (O6pa3oBarenbHbIN CANT ISl IIKOJIBHUKOB).
www. chem. msu. su (OaexTpoHHas 6MOIMOTEKA 10 XUMUH).
www.enauki.ru (HHTepHET-U31aHue I yuuTelel « ECTeCTBEHHBIC HAYKN»).
www. lseptember. ru (Meroanueckas rasera «llepBoe ceHTIOpA»).
www. hvsh. ru (xypHan «XuMHS B LIIKOJIEY).
www.hij.ru (kypHaT « XUMUS ¥ )KU3HBY).
www.chemistry-chemists.com (371eKTpOHHBIH )KypHAT «XHUMUKHA U XHUMHS)
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5 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

KonTtpons 1 onieHka copMHUPOBAHHOCTH JINYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX
PE3yNbTATOB OCYIIECTBIISIOTCA B COOTBETCTBUH CO CIIEAYIOLIUMMU ITOKA3aTEISIMU:

Pe3yabTaTsl OcHOBHbBIE OKA3aTeJIU OLIEHKH pe3yJibTaTa
o0yueHmust (no Kasicoomy pesyrbmamy, Ha KAKOM 3aHAMUU NPOBEPLEMCsL U Yem
npoeepsiemcsi)
Tema OueHo4YHoe CpeCcTBO
JInuHoCTHBIE
JIPO1 Paznenl. Tema 1.2 YcTHBII opoc, cobeceoBaHne
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema4.1,4.3 Pemenwne ketica
Paznen 6. Tema 6.1 Harmmucanme pedepara
Paznen 7. Tema 7.1 Beimonnenue npakTuyeckon paboThl

Pemenne 3anau
Perienne KOHTPOJIBHOM PabOTHI

JIP02 Paznenl. Tema 1.1 YcTHBIHM onpoc, coOeceIoBaHKe
Paznen 2. Tema 2.1 TectupoBanue
Pazgen3. Tema 3.1, 3.2 Pemrenue xeiica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepara
Paznen 5. Tema 5.1 BrlmotHeHHE TPaKTHYECKON paboThI
Paznen 6. Tema 6.1 Pemenue 3amau
Paznen7. Tema 7.1 Pemenne KOHTPOJILHON PabOTHI
JIPO3 Pasnen 2. Tema 2.1, 2.2 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Pazpgen 4. Tema 4.1,4.3 Pemrenue xeiica
Paznen 6. Tema 6.1, 6.2 Hanucanue pedepara

Beinonnenue npaktTuyeckoi paboThl
Pentenue 3amau
Perienne KOHTPOJIbHOM paboOTHI

JIPO4 Pazgen 1. Tema 1.1, 1.2 VYcrHbIl onpoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Paznen 3. Tema 3.2 Pemenue keiica
Paznen 4. Tema 4.2 Hanucanue pedepata
Paznen 6. Tema 6.2 BrimonHenue npaktudyeckoil paboTsl
Paznen 7. Tema 7.1 Pemenue 3anau
Pemennie KOHTPOILHON PabOTHI
JIPOS Paznen 4. Tema 4.2 YcTHBIN onpoc, codeceioBaHne
Paznen 6. Tema 6.1 TectupoBanue

BrimonHenue npaktudeckoii paboTsl
Penrenue 3anau

JIPO6 Paznen 6. Tema 6.1 YcTHBI onpoc, cobece1oBaHme
TectupoBanue

BrimonHenue npaktudyeckoil paboTsl
Pemenue 3anau

Pemenrie KOHTPOILHON PabOTHI

JIPO7 Paznen 3. Tema 3.3 YcTHBIN onpoc, codeceioBaHne
Pa3nen 4. Tema 4.1 TectupoBanue
BrimonHenmne npaktudeckoil paboTsl




Penrenue 3anau

JIPOS Pa3nen 2. Tema 2.2 YcTHBIH onpoc, cobece1oBaHue
Paznen 3. Tema 3.1, 3.2 TectupoBanue
Pa3nen 6. Tema6.2 Penrenue xeiica
Hanucanue pedepara
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PaOOTHI
MeranpeameTHble
MPO1 Pazgenm 3. Tema 3.1, 3.3 YcTHBIH onpoc, cobece1oBaHme
Paznen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 BrlmmotHeHHE PaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI
MPO02 Paznen 2. Tema 2.2 YcTHBII opoc, cobeceoBaHne
Pa3nen 4. Tema4.2 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keiica
Paznen 6. Tema 6.2 Harnucanwue pedepara
BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3agau
Perrenne KOHTPOJIBHOM PabOTHI
MPO3 Paznen 1. Tema 1.1 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1,4.2,4.3 Pemenne ketica
Paznen 5. Tema 5.1 BrinonHenue npaktuyeckoil paboTsl
Pa3nen 6. Tema 6.1 Pentenue 3amau
Paznen 7. Tema 7.1 Perrenne KOHTPOJIBHOM pabOTHI
MP04 Pasnen 1. Tema 1.2 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemntenue keiica
Paznen 4. Tema 4.3 Harmucanne pedepara
Paznen 6. Tema 6.1 Beinonnenue npaktTuyeckoi paboThl
Paznen 7. Tema 7.1 Pemenue 3amau
Perienne KOHTPOJIbHOM paboOTHI
MPO5 Pasnen 2. Tema 2.1 VYcrHbIl onpoc, codeceoBaHue
Pazpgem 4. Tema 4.2,4.3 TectupoBanue
Paznen 7. Tema 7.1 Harmucanne pedepara
BrimonHeHue npakTuyeckoi paboTsl
Pentenue 3amau
Perienne KOHTPOJIbHOM paboOTHI
MPO6 Pazpen 1. Temal.2 YcTHBIN onpoc, codeceioBaHne
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Harmmucanme pedepara
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
Perienne KOHTPOJIbHOM paboOTHI
MPO7 Paznen 3. Tema 3.2 YcTHBI onpoc, cobece1oBaHme
Pazgen 4. Tema 4.2,4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenne xefica
Paznen 6. Tema 6.2 Hanucanue pedepata




BrlimotHeHNE MPaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI

MPOS Paznen 4. Tema 4.3 YcTHBII opoc, cobeceoBaHme
Pasnen 7. Tema 7.1 TectupoBanue
Hanucanue pedepara
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PaOOTHI
MPO09 Paznen 2. Tema 2.2 YcTHBII onpoc, cobeceioBaHme
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Hanucanue pedepara
BrlmmotHeHHE TPaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI
MP10 Paznen 2. Tema 2.2 YcTHBII opoc, cobeceoBaHne
TectupoBanue
BrinonHenue npaktuyeckoil paboTsl
Pemenne 3anau
MP11 Paznen 1. Tema 1.2 YcTHBII ompoc, cobecei0BaHNe
Pa3nen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Harnucanwne pedepara
BrinonHenue npaktuyeckoil padboTsl
Pemenne 3anau
MP12 Paznen 2. Tema 2.1 YcTHBII ompoc, cobecei0BaHNe
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Paznen 5. Tema 5.1 Harnucanne pedepara
Paznen 7. Tema 7.1 BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
MP13 Paznen 3. Tema3.1 VYcrHbIl onpoc, cobeceoBaHne
Paznen 4. Tema 4.1,4.2,4.3 Beinonnenue npaktTuyeckoi paboThl
Pentenue 3amau
MP14 Pazgen4. Tema 4.1,4.3 VYcrHbIl onpoc, cobeceoBaHne
Paznen 6. Tema 6.1 TectupoBanue
Pemenue keica
Harmucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
MP15 Pasnen 4. Tema 4.2 VYcrHbIl onpoc, cobeceoBaHue
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keiica
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
MP16 Paznen 7. Tema 7.1 YcTHBIN onpoc, cobeceioBaHue
TectupoBanue
Hanucanwue pedepara
BrimonHenue npaktudyeckoil paboTsl
MP17 Paznen 7. Tema 7.1 YcTHBI onpoc, cobece1oBaHme

TectupoBanue




Harmucanne pedepara
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau

MP18 Paznen 7. Tema 7.1 YcTHBII opoc, cobeceoBaHme
TectupoBanue
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau
[IpenmertHbie
[1P601 Paznmen 3. Tema 3.1 YcTHBII opoc, cobeceoBaHne
Pazpgen 4. Tema 4.2,4.3 TectupoBanue
Pemenue keiica
Hanucanue pedepara
Beimonnenue npakTuyeckon paboThl
Penrenue 3anau
[1P602 Paznen 1. Tema 1.1 YcTHBII onpoc, cobeceoBaHNe
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 7. Tema 7.1 Harnucanwue pedepara
BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3agau
Perrenne KOHTPOJIBHOM PabOTHI
I1P603 Pasnen 1. Tema 1.2 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 3. Tema 3.1, 3.2 TectupoBanue
Pa3nen 4. Tema 4.1 Pemrenue keiica
Hanucanue pedepara
Brimonnenue npaktudeckoil paboTsl
Pemenne 3anau
[1P604 Pazgen 3. Tema 3.1, 3.2 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 4. Tema 4.1 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
I1P605 Paznen 2. Tema 2.1 VYcrHbIl onpoc, cobeceoBaHue
Pa3nen 3. Tema 3.3 TectupoBanue
BrimonHenue npaktuyeckoil paboTsl
Pentenue 3amau
[1P606 Paznen 2. Tema 2.1 VYcrHbIl onpoc, cobeceoBaHue
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Paznen 7. Tema 7101 Hanucanue pedepata
BrimonHenue npaktuyeckoil paboThl
Pemenue 3anau
[1P607 Paznen 2. Tema 2.1 VYcrHbIl onpoc, cobeceoBaHue
Paznen 4. Tema 4.3 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemenne keiica
Hanucanwue pedepara
BrimonHenue npaktudeckoil paboTsl
Pemenue 3anau
ITP608 Paznen 2. Tema 2.2 YcTHBI onpoc, cobecenoBaHme
Paznen 3. Tema 3.3 TectupoBanue
Paznen 4. Tema 4.2 Pemenne xefica
Paznen 5. Tema 5.1 Hanucanue pedepata




BrlimotHeHNE MPaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PaOOTHI

I1P609 Paznen 1. Tema 1.1 YcTHBII opoc, cobeceoBaHme
Pasnen 2. Tema 2.2 TectupoBanue
Paznen 3. Tema 3.1, 3.2, 3.3 Pemenune kerica
Paznen 4. Tema 4.2, 4.3 Harmucanme pedepara
Paznen 5. Tema 5.1 Beimonnenue npakTuyeckon paboThl
Pa3nen 6. Tema 6.2 Penrenue 3anau
Paznen 7. Tema 7.1 Perienne KOHTPOJIbHOM pabOTHI
[1P610 Pa3nen 2. Tema 2.1 YcTHBIH onpoc, cobece1oBaHue
Paznen 4. Tema 4.2 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Penrenue xeiica

Hanucanue pedepara
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenue 3anau

[1P611 Pazgen 6. Tema 6.1, 6.2 YcTHBIH onpoc, coOeceI0BaHKe
Paznen 7. Tema 7.1 TectupoBanue

Pemenue keiica

Hanucanue pedepara

BrImotHeHHE TPaKTHYECKON paboThI
Pemenune 3amaq

I1P612 Pazmen 4. Tema 4.1, 4.2, 4.3 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 7. Tema 7.1 TectupoBanue

Pemenue kelica

Hanucanue pedepara

BrImmotHeHHE TIPaKTHYECKON pabOThI
Pemenue 3agau

JIis OlLEHKH JOCTHIKEHHUS 3allllaHUPOBAaHHBIX pPE3yIbTaTOB OOYYEHHUs 1O TMpeaMeTy
pa3paboTad (pOH]I OLIEHOYHBIX CPEJCTB JJIS MPOBEACHHUS TEKYIIETO0 KOHTPOJS U MPOMEKYTOUHOM
aTTecTallid, KOTOpbIe IpUjaramTcs K pabodeil mporpaMMe mpeaMera.



MHMHOBPHAYKHU POCCHUHN
BJIIAJMBOCTOKCKHNHU I'OCYJAPCTBEHHbBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB
IUIs1 IPOBEICHUS TEKYIIETO KOHTPOJIA ¥ POMEKYTOUYHOU aTTECTALUU
0 y4eOHOMY MPEIMETY

OOI1.12 XUMUA

IpOrpaMMbl MOATOTOBKHU CIIEIIUAIIMCTOB CPEHETO 3BEHA
44.02.02 IIpenonaBaHue B Ha4aJIbHBIX KJIaccax

dopma o0yyeHHs: OuHas

BJIAJIMBOCTOK 2023



1. O0uIne cBeeHUs

@®onpn oueHouHbix cpeacts (nanee — POC) npeaHazHaueH [UIsl KOHTPOJS M OLEHKU
00pa30oBaTeNbHBIX JOCTIDKEHUI oOyuarommxcst mo mnporpamMe ydeOHoro mnpeamera OOIL12
«Xumus»

@®OC BriIoyarOT B ceOs KOHTPOJIbHBIE MaTEpUANbl Ui MPOBEACHUS TEKYILEro KOHTPOJIS
yCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTaly Mo MpeIMeTy, KOTopas IPOBOAUTCS B (hopme Ipyrue
dbopMbl  KOHTpOJIs/ MU HEPSHIIMPOBAHHOTO 3adeTa (C HCIOJIB30BAHWEM OIICHOYHOTO CpPEICTBa
BBITNIOJTHEHHE MMCbMEHHBIX 3aJJaHU, TECTUPOBAHHUE).

2. I[Inanupyemble pe3yabTaThl 00y4eHUs] MO NpeAMeTy, o0ecrnevyuBaoUIue
pe3yJabTAThl 0CBOCHHS 00pa30BaTeIbHOI POrpaMMbl

Kon pesynprara

HaumeHnoBanue pe3ynbraTa 00ydeHus
0o0y4deHus pesy i

JIMYHOCTHBIE
JIPO1 c(OpPMUPOBAHHOCTH YYBCTBA TOPAOCTH M YBAXKEHUS K UCTOPUU U JOCTHKEHHUSIM
OTCUECTBEHHOM XHUMHYECKOU HAayKH; XUMHUYCCKH TI'pPaMOTHOC IIOBCIACHUC B
MpodECCUOHATILHON JICATEIILHOCTH M B OBITY NpU OOpPAICHUU C XUMHYECKHMHU
BEIECTBAMU, MaTEpPHAJIaMU M IPOIIECCaMU
JIP02 FOTOBHOCTh K TPOJOJDKEHUIO 00pa30BaHUS U TOBBIIMICHHUS KBaTH(PHUKAIUU B
M30paHHON MPOPECCHOHATBHON JIEATEIBHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMAYECKHX KOMITETCHIIUH B 3TOM
JIP03 CHOCOOHOCTh HCHOJIB30BaTh JOCTHIKEHHS COBPEMEHHON XWMHUYECKOW HayKu M
XUMHYECKUX TEXHOJIOTUU JJIs1 TTOBBIIICHUS COOCTBEHHOI'O HHTCJUICKTYAaJIbHOI'O
pa3BUTHS B BEIOPaHHOM MPOGECCHOHAIBHOMN JIeATEIbHOCTH

JIP04 FOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO HA MPOTHKCHUN
BCEMl )KU3HU
JIP0S c(hOpPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPbl, IOHUMAHNE BIUSHUS COLUATBHO-

PKOHOMMYECKUX IPOLECCOB HAa COCTOSIHUE NIPUPOJHON M COLUAIBbHON Cpelbl,
0CO3HaHME TTI00aILHOTO XapaKTepa 3KOJIOIHYECKHX MpolieM

JIP06 HEINpUATHE NECHCTBUN, IPUHOCAIIMUX BpE OKpYKaIOLIEN cpene
JIPO7 COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYIbTYpbl Kak CpeAcTBa
B3aMMOJICHCTBUS MEKY JTHOAbMH U MO3HAHUS MHUpa
JIPO8 OCO3HAHHWE LIEHHOCTH HAY4YHOH JEATEIBHOCTH, TOTOBHOCTb OCYILECTBIAThH
[TPOCKTHYIO ¥ UCCIIEIOBATEIBCKYIO IEATEIBHOCTD HHAUBUIYAJIBHO U B IPYIIIIE
MeTanpeaMeTHble
MPO1 YMEHHE CaMOCTOSATEIbHO (OPMYIUPOBAaTh U aAKTyaJM3UpOBaTh MpodiemMy,

paccMaTpuBaTh eé BCECTOPOHHE, OHNPCACIATL LCIU ACATCIBbHOCTH, 3a1aBaTb
MapaMETPhl U KPUTCPUN UX JOCTHIKCHUS, BHOCUTH KOPPECKTUBEI B ACATCIbHOCTD,
OLCHUBATL COOTBETCTBUC PE3YJIbTATOB LCIIKIM, OLUCHHUBATHL PUCKU HOCJ'ICI[CTBI/Iﬁ

NeATEIbHOCTH

MP02 BJIaJIeTh HAaBbIKAMM Y4€OHO-MCCIIEJOBATENBCKOM M MPOEKTHOM JeATeNbHOCTH,
HaBbIKaMU pa3perieHust npooiem

MPO03 CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pPEIICHUS
[IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B IT03HAHU

MP04 BJIAJICTh BUAAMHM JEATEIBHOCTM 110 IIOJYYEHMIO HOBOIO 3HAHHUA, €TI0

WHTEpIpeTaluy, MNpeoOpa3oBaHUI0 W TMPUMEHEHHIO B DPA3JIMYHBIX Y4E€OHBIX
CUTYyallUsX, B TOM YHUCJIE IPU CO3/IaHUH YUEOHBIX U COIIMATIBHBIX IPOEKTOB

MPOS YMEHHE MEpPeHOCUTh 3HaHHMsS B IO3HABATENIbHYI0 M MPAKTHYECKYI o01acTu
KU3HEIeATeNbHOCTH; MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX obacTei




MP06

BJIAICTb HAYYHBIM THUIIOM MBIIUICHWA, BJIaJCTh Hay‘IHOP'I TepMHHOHOFHeﬁ,
KIIFOUCBBIMU ITOHATHUAMHA U MECTOAaMU

MP07

BLIIBUT'aTh HOBBIC UJCH, IPCAJIaraTb OpUIrnHaJIbHBIC MTOAXO0AbI U PCIICHUS

MP08

BJIa/IETh HAaBBIKAMM TMOJY4YeHHUs] MHGOPMAIMU U3 HCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYHIECTBJISATh ~ IOUCK, AaHAIU3, CHUCTEMAaTH3alUI0 U
WHTEPIPETAINIO HHPOPMAIIMK Pa3IMYHbIX BUJIOB U (HOPM MpEICTaBICHUS

MP09

BJIaACTDH Ppas3 INYHbIMHA crocodbamMu O6H_ICHI/I$I n BSaHMOHeﬁCTBHﬂ,
APTYMCHTUPOBAHHO BCCTU AOHUAJTIOr, YMCTh CMAr4aTb KOH(l)JII/IKTHBIe CUTyalluu,
paSBépHYTO U JIOTUYHO H3J1araTb CBOIO TOYKY 3pC€HHA C MCIIOJIB30BAHUEM
AA3BIKOBBIX CPCACTB

MP10

[MOHMMaTh W KCIIOJB30BaTh IPEUMYIIECTBA KOMAaHIHON M HHIUBUAYaIbHOU
paboTHI

MP11

BBIOMPATH TEMATUKY M METOJIbI COBMECTHBIX JICHCTBUH C y4ETOM OOIIMX HHTEPECOB
U BO3MOXKHOCTEH KaXKIOTO 4YieHa KOJUICKTUBA, NPUHUMATh LEIH COBMECTHOM
NIEATEIbHOCTH, OPraHU30BBIBATh U KOOPINHUPOBATH IEUCTBUS 110 €€ JOCTUKECHHUIO:
COCTaBJIATH IUIAH ACUCTBUM, PACIPENEIATh POJIU C YU4ETOM MHEHHMH Y4aCTHUKOB,
00CYKIaTh Pe3yIbTaThl COBMECTHON PabOTHI

MP12

OLCHUBATh KAaUCCTBO CBOCTO BKJIAJAd W KaXKAOI'O YUYaCTHHKAa KOMAaHIbI B O6HIPII>1
pe3yjbTar 110 p33pa6OTaHHLIM KpUTCpUusiM, OCYLCCTBIIATH IMO3UTHBHOC
CTPATCTUYCCKOC IMOBCACHWE B PA3JIMYHBIX CUTyalUsAX, HPOSABIIATH TBOPUYCCTBO U
B006pa)KeHI/Ie, OBITh HMHHUIIUATHUBHBIM

MP13

CaMOCTOATENIBHO OCYILECTBIATh IIO3HABATEIBHYI JIE€ATEIBbHOCTb, BBISBIATH
po0OJIeMbl, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON
NEATEIbHOCTH W JKA3HEHHBIX CHUTYyalUsX, CaMOCTOSITENIBHO COCTaBJIATH IUIaH
pemieHuss OpoOJIeMbl € Y4ETOM  HMEIOIIUXCS  PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHUN

MP14

CIOCOOCTBOBATh (POPMHUPOBAHUS W TPOSIBICHUS IIUPOKOH SPYAULIMU B Pa3HBIX
00J1acTsIX 3HAHWMH, MTOCTOSHHO MOBBILIATH CBOW 00pa30BaTENbHbIN U KYIbTYpHBIN
YPOBEHb

MP15

YMCHHUEC JaBaTh OICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBEI B ICATCIbHOCTD,
OLCHUBATHL COOTBCTCTBUEC PE3YJIbTATOB LICIISIM

MP16

CIIOCOOHOCTH MOHMMATh CBOE 3MOILMOHAIILHOE COCTOSIHUE, BUAETH HalpaBICHUS
pa3BUTHs COOCTBEHHOI SMOLIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ceOe

MP17

CITOCOOHOCTH ITOHUMATh OMOIHUOHAJIIBHOC COCTOSAHUC APYTHUX, YUUTBIBATH €TO IIPU
OCYIICCTBJIICHUN KOMMYHHKAIIUH, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO

MP18

CIIOCOOHOCTh NpPUHHUMATH ce0s, MOHMMAas CBOM HEIOCTAaTKHM M JOCTOMHCTBA,
[IPUHUMATh MOTHBBI M apryMEHTBl APYIHX JIOACH INpU aHAIN3E PEe3yIbTaTOB
NesITeNIbHOCTH, MPHU3HABaTh CBOE MpPAaBO W IPaBO JAPYTUX JIIOJEH Ha OIMIMOKH,
[pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C MO3UIUH JPYroro YyeaoBeka

NpeaAMETHBLIC

I1Po601

c(hOPMUPOBAHHOCTb  TPEJACTABIEHUNA: O  XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIA XUMUHU B TO3HAHUU SIBIEHUU PUPOJIBI,
B (OPMHUPOBAHWHM MBIIIUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
rPaMOTHOCTH, HEOOXOIUMOMN ISl PEIICHUS TPAKTHUECKUX 3a/1a4 ¥ YKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie

11P602

BJIaJICHHUC CHCTEeMOH XHUMHUYCCKUX 3HaHHI>'I, KOTOpas BKJIIOYAcCT:
OCHOBOIIOJIararomue HOHSITI/ISI(XI/IMI/I‘IeCKI/II\/'I OJICMCHT, aToOM, JJICKTPOHHAA
000J10YKa aroMma, s-, pP-, -d-BHCKTPOHHHC Op6I/ITaJ'II/I aTOMOB, HWOH, MOJICKYJIA,
BAJICHTHOCTD, 3JICKTPOOTPULATCIIBHOCTb, CTCIICHb OKUCIICHUS, XUMHUYCCKas CBA3b,

MOJIb, MOJISIPHAS! Macca, MOJISIPHBIN 00BEM, YITIEPOAHBIN CKeNeT, QyHKIIMOHATIbHAS




rpymna, pagukall, U30MepHsi, TOMOJIOTMYECKUHA psifi, TOMOJIOTH, YIJIEBOAOPOIBL,
KUCIOPOA- W  a30TCOJEp)KAIlME COEAMHEHHs, OHOJOTMYECKH AaKTHBHBIC
BellecTBa(yIJIeBObI, JKUPbI, OEJIKN), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJIEKYJISIPHBIE ~ COCOUHEHMS, KpUCTaUIMYECKass  PEIETKA,  THUIIbI
XUMUYECKMX  peakiui  (OKUCIUTEIBHO  -BOCCTAHOBUTEIbHBIE, 3K30- H
DPHIOTEPMHUYECKUE , PEAKIUH HOHHOrO OOMEHa), pacTBOp, JJIEKTPOJIHTEHI,
HEDJICKTPOJIUTHL, INEKTOPOJIUTHYECKAS JUccoLuanus, OKHUCJIATEIb,
BOCCTAHOBUTENb, CKOPOCTb XMMHMUYECKON pEaKUUU XUMHYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI(TEOPUS XMMHUYECKOIO CTPOEHHsI OPraHUYECKUX BellecTB A, M,
byTiiepoBa, Teopusi 31EKTPOJUTHYECKON AUCCOLMALMU, NEPUOAUYECKUN 3aKOH
JI.I. MenneneeB, 3aKOH COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH
SI3BIK XMUMUH, (PAKTOJIOTHYECKUE CBEICHUS O CBOICTBAxX, COCTaBe, MOJYYCHHUS H
0€30I1aCHOM HCIIOJIb30BAHUM Ba)KHEHIINX HEOPraHMYECKUX U OpraHMYecKuX
BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKA

11P603

YMCHHUEC BBIABIIATE XapaKTCPHBIC IIPHU3HAKU U B3aMMOCBA3b M3YUCHHBIX HOHHTI/II‘/'I,
MMPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA HPH OIMCAHHMKW CTPOCHUA U CBOICTB
HCOPIraHMYCCKUX MW OpPraHUYCCKHX BCHICCTB M HX npeBpameHI/Iﬁ; BBISIBJIAATH
B3aMOCBSI3b XMMUUYECKUX 3HAHHH C IOHATHUIMH H MNpEaACTAaBIICHUAMU IOPYIrux
CCTCCTBCHHOHAYYHbBIX IIPCAMCETOB

11P004

yMEHUE HCII0JIb30BaTh HAaVMEHOBAHMS XUMUYECKUX COEJIMHEHUI
MEKIYHAPOJHOTO COKO3a TEOPETUUYECKOW M MPUKIATHON XMMHHU U TPUBUAJIbHBIC
Ha3BaHMsI BaXXHEMIIMX  BEHIECTB(STWJICH, alleTWUJIH, TIulepuH, (eHomn,
(dhopMabaeTu, YKCYCHas KHIIOTA, TIUINH, YrapHBIN ra3, YISKUCIIBIA Ta3, aMMHaK,
raiméHHas U3BEeCTh, HETAlIEHHAs U3BECTh, MUThEBAs CO/Ia U JAPYTUX), COCTABIATh
(OpMyIIbI HEOTAaHWYECKUX W OPTaHWYECKUX BEHIECTB, YPABHECHUS XHUMHUYECKUX
peakiuii, OOBSCHATh UX CMBICHI;, MOATBEPXKIATh XapaKTEPHbIE XHUMHUYECKUE
CBOWCTBA BELIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3aIUCAMH YPaBHECHUIN
peakuii

11P60S

YMEHUE YCTAHABIMBATh I[PHUHAMIEKHOCTb H3YYEHHBIX HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB K ONPENENEHHBIM KJaccaM M TpyNIaM COEIUHEHWM
XapaKTEepU30BaTb MX COCTaB W BAXKHEWIIHME CBOMCTBA; OINPEACNATh BUIbI
XUMHUECKUX CBSi3el (KOBaJIEHTHAs, HIOHHAs!, METaJNINYeCKasi, BOJOPOJIHAs )), THUIIbI
KPUCTAUNIMYECKUX PEIIETOK BEIIECTB; KIaCCUPUIIMPOBATH XUMUYECKHE PEAKLIUU

I1P606

BJIAZICHUC OCHOBHBIMH MCTOAAMHU HAYYHOI'O IMO3HAHHA BCHICCTB U XUMHUYCCKUX
SIBIICHUI (Ha6J’IIO)IeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MO,Z[eJ'II/IPOBaHI/Ie)

11P607

YMEHHE MPOBOAMTH pPACUYETHI IO XHUMHUYECKUM (GopMyiIaM U ypaBHEHHSIM
XUMHUECKUX  peakuuil ¢ HCHOJb30BaHWEM  (U3MYECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJWYECTBEHHOM CTOPOHBI: Macchl, 00BEMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30BaTh CUCTEMHbIE
XUMUYECKAE 3HAHUS MU ITPUHATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM

I1P608

YMEHHE IUIAHUPOBAaTh U BBINOJIHATH XMMHUYECKUH 3KCHEPUMEHT (TpeBpalleHus
OPraHUYECKUX BELIECTB IIPU HATPEBAHUHM, IIOJIYYCHHE DTHUIIEHA U U3Y4YECHHE €ro
CBOMCTB, KQYECTBEHHBIC PEaKLMM Ha aJbJIETUIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
neHarypanys OeIKOB NMPH HarpeBaHWH, LIBETHBIE PEaKIUU OENIKOB; MPOBOJUTH
[peaKkIMy HOHHOTO OOMEHA, ONPEENsATh CPey BOJHBIX paCTBOPOB, KAUeCTBEHHBIE
peakuuu Ha cynbQat-, KapOOHaT- U XJIOPU-aHUOHBI, Ha KATUOH aMMOHUS; peliaTh
DKCIIEPUMEHTANbHBIE 337auu Mo TemMaM «Mertamibel» U « Hemeramnsi»y) B
COOTBETCTBUM C IMpaBWJIaMU TEXHUKH Oe30macHOCTH IMpu oOpallieHuu

BCIICCTBAMU H HaGOPaTOpHLIM 06OPYI[OB3.HI/ICM; NpEACTAaBIATL PE3YJIbTAThI




XMMHUYECKOT0 SKCIIepUMEeHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyJIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YIbTATOB

11P609

YMEHHE aHAJIM3UPOBATh XUMHYECKYI0 WH(OPMAIHIO, MOJIYyYaeMYyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTepHET u Apyrue)

11P610

yYMEHHUE COOJI0aTh MPaBHiIa YKOJIOTHUYECKH 11e7IeCO00Pa3HOTroO OBEJACHUS B OBITY
U TPYJOBOM JEITEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 30POBbS U OKpYXKAroLIeh
CpCAbl; YYUTLIBATH OIMMACHOCTDH BO3HeﬁCTBHﬂ Ha )XHUBBIC OPraHU3MbI OHpeHeﬂéHHBIX
BEIL[CCTB, IIOHUMAsl CMBICJI TIOKa3aTelisl IPEAEIbHOM JOMyCTHMON KOHIICHTPALHH

I1Po11

YMCHUEC IPUMCHATh 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX ME€TOAaX IMO3HAaHH BEIICCTB
1 XMMUYECKUX SBICHHUI JJIA o6yqa10mnxcs1 C OIrpaHUYCHHBIMU BO3MOKHOCTAMU
310POBbA

11P612

YMEHHUE UCTIONIBb30BaTh pelibe(hHO TOUCUHYIO cucTeMy obo3HaueHwuii JI. bpaiins mis
3aIMCH XMMHUYECKUX (OPMYIT ISl CJICIBIX U CIa0OBUASIIUX 00yUYaroIuXCsl

3. CooTBeTCTBHE OLIEHOYHBIX CPECTB KOHTPOJIUPYEMBbIM pe3yJbTaTaM 00yYeHu st
3.1 CpencTBa, npuMeHsieMble /ISl OLIEHKH YPOBHSI T€OPeTHYEeCKOIi MOAT0TOBKHU

Kpatkoe

HaMMEHOBaHHE
paznena (moys) /
TEMBI MpeMeTa

HanmMmenoBaHue O1leHOYHOTO
CpEICTBA U MPEJICTABICHUE €T0 B
DOC

Tloka3arenp oBIageHUS
pe3ynbTataMu o0y4deHust

Kon
pesyibTara
oOyueHus

Texymmit
KOHTPOJIb

[Ipomexxyrounas
aTTecTanus

Paznen 1. OCHOBBI CTpOCHUS BEIECTBA

Tema 1.1. Ctpoenue
aTOMOB XMMHYECKHX

PJIEMEHTOB U
pUpoaa

XUMHUYECKON CBSI3U

CrocoOHOCTh 0OCO3HABATh
CBOM KOHCTUTYITUOHHBIC
npaBa 1 00S13aHHOCTH,
YBa)KEHHE 3aKOHA U
MIPABOIIOPSIKA B
nH(pOpMaIMOHHOM cdepe
Cr1ocoOHOCTB
chopMHUpOBaThH
HPABCTBCHHOE CO3HAHHUE,
STUYECKOTO MTOBEICHUS C
HCII0JIb30BaHHEM
MH(pOPMAaIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH

CrocoOHOCTh CTaBUTh U
(dbopMynupoBaTh
coOCTBEHHBIE 3a/1a4H B
00pa3zoBaTenbHON
NEeSITETLHOCTH U
PKM3HEHHBIX CUTYAIUAX IS
peleHus
WH(POPMAITMOHHBIX 33]1a4

JIP02

JIPO4
Bompocs! Tecta 1-

11 (m 6.1)
Keiic Ne2 (11.6.4)

Bormpocs! s
cobece]0BaHUS
(m. 5.1, Bompochl
1-5), Tema 1.1
Pedepar 1
(m.5.2)

Bomnpoce! Ha
cobecemoBanue 20,
21,22, 25(m. 6.3)
MPO03

CrocoOHOCTE BIIaJETh
CUCTEMON XMMHUYECKUX
3HaHWH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraroIne
MOHITUSI(XUMUYECKHH
DIIEMEHT, aToM,

I1P602




AIIEKTPOHHAS 000JI0YKa
aToma, s-, p-, -d-
DIIEKTPOHHBIC OPOUTAITN
ATOMOB, HMOH, MOJICKYJIa,
BaJICHTHOCTD,
DIIEKTPOOTPHUIIATEIHLHOCTD,
CTEIIeHb OKHCIICHUS,
XUMHYECKAs CBS3h

Tema 1.2.
[lepuoanueckuii
3aKOH U Ta0JIMIa
/1. 1. MenneneeBa

JIPO1

CriocoOHOCTB
(bopMHpOBATH YYBCTBO
rOPJIOCTH U YBaKEHUS K
UCTOPUU U TOCTHXKEHUSM
OTEYECTBEHHOU
XUMUYECKON HAYKH;
XUMHYECKH IPaMOTHOE
MOBEJICHHE B
npodeccuoHaTbHON

e TEIIBHOCTH U B OBITY
pu 0OpaIeHUH C
XUMHYECKIMHU
BEIIECTBAMH, MaTepHaIaMH
U IIPOLIECCAMU;

JIP0O4

CnocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU,

MP04

CnocoOHOCTh BJIAIETh
BUIAMU JEATEILHOCTH T10
MOJYYSHUIO HOBOTO 3HAHHMS

Bomnpocel n
3aaHus UIS
cobeceI0BaHug

MPO06

CrniocobHOCTh (hopMHU-
POBaHMWEC HAYYHOI'O TUIIA
MBIIIJICHUS

MP11

Crioco6HOCTb BBIOMPATH
TEMAaTUKY U METOIbI
COBMECTHBIX JIEMCTBUM C
y4€TOM OOIKX UHTEPECOB
1 BO3MOXHOCTEN Ka)XJ0ro
4JIeHA KOJIJIEKTUBA,
MIPUHUMATh LIETU
COBMECTHOM JICATCILHOCTH,
OpraHU30BBIBATh U
KOOPIWHUPOBATH JICHCTBUS
10 €€ JOCTUKEHUIO:
COCTaBJIATH IUIAH JICHCTBUH,
pacrpenesnsiaTbh poiau ¢
y4ETOM MHEHHI
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM

paboThI

(m. 5.1, BompoCHI
1-5), Tema 1.2

Bomnpoce! Tecta 12-
27 (n. 6.2);
Keiic Nel (1. 6.4)

Bormpocsl Ha
cobecenoBanue 23-

24( 6.3)




I1P603

CrnocoOHOCTh
c(hOpMUPOBAHHOCTh
YMEHHIA BBISBIISATH
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b H3y4CHHBIX
[MOHSTHUH,

Pa3znen 2. Xumunueckue peakuu

Tema 2.1. Tunel
XUMHUYECKUX
peakuuii

JIP02

CrnocoOHOCTh M TOTOBHOCTh
K MPOJAOHKEHHIO
00pa3oBaHMs ¥ TOBBIIICHUS
KBaJTH(HUKAIUU B
n30paHHOM
podecCHOHATBLHOM

eI TeIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POJIM XUMUYECKUX
KOMIICTCHIIUM B 3TOM

JIPO3

CrocoOHOCTH
MCII0JIb30BaTh JOCTHXKECHUS
COBPEMEHHOM XMMHUUYECKOMN
HAayKU U XUMHUYECKUX
TEXHOJIOTHUH IS
MOBBILICHUS] COOCTBEHHOT'O
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOM
MpoQeCCHOHAIBHON
NeATETbHOCTH

JIP0O4

CrocoOHOCTh ¥ TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU

MP04

CnocoOHOCTh BIAJCTh
BUIaMU NCATCIIBHOCTH 110
MOJTyYCHUIO0 HOBOTO 3HAHHS,
€ro MHTEpIpETaLUH,
MpeoOpa3oBaHuUIO U
HpI/IMCHeHI/II-O B paBJ'H/I‘IHBIX
y4eOHBIX CUTYaIUsX, B TOM
YKCIIC TPH CO3TaHUN
Y4eOHBIX U COIMATBHBIX
[IPOCKTOB

MPO05

CnocoOHOCTh U yMEHUE
MEPEHOCUTh 3HAHUS B
MO03HABATEIbHYIO U
MPaKTUYECKYIO 00JIacTH
YKU3HEIeATEIbHOCTH;
WHTErpUPOBATH 3HAHUSA U3
pasHBIX IPEIMETHBIX
oOmnacreit

MP12

CrmocoOHOCTL  OIIEHUBAThH
KayecTBO CBOET0 BKJIaaa W

Bormpock! u
3aJlaHus JUIs
cobece]0BaHUS
(m. 5.1, Bompochl
1-6), Tema 2.2

Bonpocs! Tecta 28-
36 (1. 6.2)

Bompoc Ha
cobeceoBaHKE

27(6.3)




KaXXJ101ro YUaCTHHKA,

KOMAaH/IbI B oommi
pe3ysbTaT o
pa3pabOTaHHBIM

KPUTEPHUSAM, OCYIIECTBIIAThH
IIO3UTHUBHOC
CTPATEruvYecKoe MOBEICHUE
B PAa3JIMYHbIX CUTYyalUAX,
HpPOSIBIISITH  TBOPYECTBO U
BOOOpaKeHUE, OBITH
WHHUIHATHBHBIM

ITP605

CriocoOHOCTh U YMEHHE
yCTaHaBJIMBATh
PUHAIICKHOCTD
M3y4EHHbIX
HEOPTraHNMYECKUX U
OpPraHUYECKUX BEIECTB K
oIpeeEéHHBIM KJIaccaM U
rpyImnam coelMHeHUH
XapaKTepU30BaTh X COCTaB
U BaKHEHIIue cBOICTBA;
OTIPENIeNATh BUIBI
XMMUYECKUX CBsI3ei
(xoBaJIeHTHas1, HIOHHas,
MeTaJuIn4yecKas,
BOJIOPO/IHAsT)), TUIIBI
KPUCTANINYECKUX PEIETOK
BEILIECTB;
KJIaccu(puIpoBaTh
XUMHYECKHIE PEaKIINN

I1P606

CrocoOHOCTE U BIIaJCHHUE
OCHOBHBIMH METOJJaMH
HAYYHOTO TTO3HAHUS
BEIIECTB U XUMHUYECKUX
saBJIeHUN (HaOII0AeHue,
U3MEepeHue, IKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P607

CnocoOHOCTh U yMEHUE
MPOBOJIUTH PACUETHI 110
XUMHYECKUM (popMysam U
YPaBHEHHUSIM XUMHYECKHX
peaKkuii ¢ UCI0JIb30BAHUEM
(bu3uUecKUX BEIHYHUH,
XapaKTepU3YIOIUX
BElIeCTBa C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpManbHbIE YCIOBHUSA)
ra3zoB, KOJIMYECTBA
BEIIIECTBA; MCIIOJIb30BaTh
CHCTEMHBIE XUMHUYECKHE
3HAHUS JUIS IPUHATUS




pELICHUI B KOHKPETHBIX
PKU3HCHHBIX CUTYyalUsIX,
CBSI3aHHBIX C BEUIECTBAMHU U
HX IPUMCHCHUCM

I1P610

CriocoOHOCTh U YMEHHE
cO0JTI01aTh MpaBMIIa
HKOJIOTHYECKU
11eJI€CO00Pa3HOTO
MIOBEJICHUS B OBITY U
TPY/ZOBOW AEATEIBHOCTU B
eJISIX COXPAHEHHS CBOETO
310POBbS U OKPYXKaIoLen
Cpenbl;

I1P611

CriocoOHOCTh U yMEHHE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX TIO3HAHHUS
BEILIECTB M XUMUYECKUX
SIBJICHUH 111 00yJaronumxcst
C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI

Tema 2.2.
DNEeKTpoIH-
THYeCKas
HCCOLIMAIs U
HOHHEIN 00MEH

JIPO3

CIIOCOOHOCTD UCIIOJIb-
30BaTh JOCTHIKEHUS
COBPEMEHHON XMMHUUYECKOMN
HAYKH U XUMHYECKHX
TEXHOJIOTHH I
MOBBLIIIEHHS] COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO
pa3BUTHS B BRIOPAaHHOMN
MpoQeCCHOHAIBHON
eI TeIbHOCTH

JIP0O4

CITOCOOHOCTH ¥ TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSKEHUH BCEU KUZHU

Bomnpocs! u
3aiaHusl 7St

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTU HAay4YHOHN
NIeITEIbHOCTH, TOTOB-HOCTh
OCYIIECTBIISATH IPOSKTHYIO
U MCCIIEeZI0-BaTENbCKYIO
1eaTeNb-HOCTh
WH/IMBUYAJILHO U B TPYIIIE

cobeceI0BaHUS
(m. 5.1, Bompochl
1-4), Tema 2.2
Pedepar 2 (1.
5.2)

MPO02

CnocoOHOCTh BIIAJICTh
HaBBIKAMU y4eOHO-
HCCIIEN0BATEILCKON U
MPOCKTHOM JIeATEILHOCTH,
HaBBIKAMHU Pa3pEIICHHSI
npobiem;

MP09

CrocoOHOCTD BIIAIETh
Pa3TMYHBIMH CTIOCO0AMU

0OILIEHNS U B3aNMO/IE-

Bonpocs! Tecta 37-
47 (1. 6.2)

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




CTBHUSI, apI'YMEHTHPOBAaH-HO
BECTU TUAJIOT, YMETh
cMSr4aTh KOHQIUKTHBIE
CUTYallUu;

MP11

CriocoOHOCTH BBIOMPATH
TEeMaTUKy U METO]Ibl
COBMECTHBIX JICHMCTBHUM C
y4ETOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEH KaXJ10Tr0
YyJIeHA KOJIJICKTHRA,
MPUHUMATH LIEJIU
COBMECTHOM ACATEIbHOCTH,
OpraHU30BbIBaTh U
KOOPAWUHUPOBATH JICHUCTBUS
0 €€ TOCTUKEHUIO:
COCTaBJIATH ILIAH JICHCTBUI,
pacrpeensTh poju ¢
y4ETOM MHEHHU
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM
paboTHI

I1P608

CriocoOHOCTh U YMEHUE
TUTAHUPOBATH U BBITTOJHSTH
XUMUYECKUH HKCIIEPUMEHT,
MIPOBOJIUTH PEAKIINU
HOHHOI'0 OOMeHa,
OTIPENIeNATh CPEAY BOJHBIX
pPacTBOPOB, KAUECTBEHHbBIE
peaknuu Ha cyabgat-,
KapOOHAT- U XJIOPUJ-
QHHOHBI, HA KATHOH
AMMOHUS; pellaTh
DKCTIEpUMEHTAIbHBIE
3ajauu 1o temMam «Me-
Tajuib» U « Hemeran-nbi»)
B COOTBETCTBHH C
MpaBUIAMU TEXHUKH
0e30macHOCTH

I1P609

CriocoOHOCTb U YMEHHE
AQHAJTU3UPOBATH XMMH-
4eCKyH0 MH(pOopMaIuio,
MOJTy9aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpPesCTB
MaccoBOW MH(poOpMaluy,
ceTh VIHTEpHET U npyrue)

KoHTponbHas
paborta Nel.

Samannsg KP Nel
(m.6.1)

Pasnen 3.CtpoeHue u cBOMCTBAa HEOPIraHUYECKUX BEIIECTB

Tema3.1.
Knaccudukanus,

JIP02

CoocoOHOCTh ¥ TOTOB-
HOCTB K TPOJIOJIKEHUIO

06pa3OBaHI/I}I M IMOBBIIC-

Bomnpocsl u
3aJIaHus JUTIS
cobecenoBaHuUs

Bonpoce! Tecta 48-
62 (1. 6.2)




HOMEHKJIATypa U
CTpOCHHE
HEOPTraHNYECKUX
BCILICCTB

HUS KBaTU(UKAIIUN B
n30paHHO# mpodeccro-
HAJILHOW JCSATEITbHOCTH

JIPO8

CriocoOHOCTb U OCO3HA-HUE
LICHHOCTU HAay4YHOH

1 TEIIBHOCTH,TOTOBHOCTD
OCYILIECTBIIATD IIPOCKT-HYIO
U UCCIIEZ0BATEIb-CKYIO
N1eATEIIbLHOCTh
WHJVBHIyaJIbHO U B

rpymne.

MPO08

CriocoOHOCTB BIIANIETh
HABBIKAMU TIOTyYCHUS
nHpopManuu u3
WCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIILHO
OCYIIECCTBIISATH TIOUCK,
aHaJIN3, CHCTEMATU3AIIUI0 U
WHTEPIIPETAIHIO
WH(POPMALIUU Pa3THYHBIX
BUJIOB U (hopMm
MpeCTaBICHUS

MP09

CriocoOHOCTD BIIaJIETh
Pa3TMYIHBIME CIIOCO0aMU
OOIIIEHHS ¥ B3aUMO/ICH -
CTBHSI, apT'yMEHTHPOBAH-HO
BECTH JIHAJIOT, YMETh
CMSIr4aTh KOH(QJIUKTHBIC
CUTYaIUH, Pa3BEPHYTO
JIOT'MYHO M3J1araTh CBOIO
TOUKY 3PEHUS C UCTIONb-
30BaHHEM SI3BIKOBBIX
CpencTB

MP12

CrnocoOHOCTh OIICHUBATH
Ka4yeCTBO CBOET0 BKJIaaa U
KQKJOT0 yJ4aCcTHUKA
KOMaH/bI B OOIIIHI
pe3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
MMO3UTUBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYAIUAX,
MIPOSIBIISATH TBOPUIECTBO U
BOOOpakeHue, ObITH
WHALAATABHBIM

I1P602

CrocoOHOCTE U BIIaZCHHUE
CHCTEMOM XUMHYCCKUX
3HAHU, KOTOpasi BKIIIO-
yaeT: OCHOBOMOJIATraloIIue
MOHATHSA(XUMUYECKUN

(m. 5.1, BomIpoCHI
1-5), Tema 3.1
Pedepar 5
(m.5.2)

Bomnpoc Ha
cobecemoBanue 33(
m6.3)




DIIEMEHT, ATOM,
DIIEKTPOHHASI 000JI0UYKa
aToma, s-, p-, -d-
RIIEKTPOHHBIE OPOUTAIN
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOT-
pULIATEIBHOCTb, CTEIIEHb
OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIN 00bEM,
KpUCTAJUITMYECKasl PEeIIET-
Ka, TUITBI XUMHYECKUX
peaxkiuil (OKUCIUTENBHO -
BOCCTAaHOBUTEJIbHBIE, K30~
U SHAOTEPMUYECKHE ,
pEaKIuu HOHHOTO O0Me-
Ha), PaCTBOP, ANEKTPOJIU-
ThI, HEAJIEKTPOJIUTHI,
AIIEKTOPOIUTHYECKAS
UCCOLMalnsl, OKUCIIN-
T€Jb, BOCCTAHOBUTEIb,
CKOPOCTb XUMHUYECKOU
peakli, XUMUYECKOe
paBHOBECHE, TECOPUU U
3akOHBI. Teopud
PIEKTPOIUTUYECKOMN
MCcCcoLMalny, NEPUOIn-
yeckuil 3akoH JI.11.
MeneneeB, 3aKOH
COXPaHEHMSI MaCCHI.

I1P603

CrocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTepHBIE
MIPU3HAKN U B3aMOCBS3b
W3Y4YEHHBIX [TOHATUH,
[IPUMEHATH COOTBETCTBY-
FOLIUE TTIOHATHUS IpU
ONMCAHUU CTPOECHUS U
CBOMCTB HEOPTaHUYECKHUX U
OpraHMYECKUX BEIIECTB U
WX MPEBPALLECHUN;

[1P604

CnocoOHOCTh U yMEHUE
MCIOJIb30BaTh HAUMEHO-
BaHUS XUMHUYECKUX
COCIMHEHUH 110
Homenknarype [IUPAC.

I1P609

CriocoOHOCTh U YMEHHE
AHAJIU3UPOBATH XUMHU-
YeCKyI0 HH(POPMAIIHIO,
HOJTy4aeMyI0 U3 Pa3HBIX
WUCTOYHHKOB (CPEACTB
MaccoBO HH(poOpMaIuy,

ceTh MHTEpHET M OpyTHE)




Tema 3.2. dusnko-
XHUMHAYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEIIECTB

JIP02

CrnocoOHOCTH K TTPOJI0JI-
YKEeHHUIO 00pa30BaHus U
MOBBIIIEHUS KBAJIU(UKALH
B U30paHHOM Mpo-
(beccnoHaIbHOM 1esATelNb-
HOCTH

JIPO3

CrocoOHOCTh K HCITOJIb-
30BAHMIO JOCTUKEHUN
COBPEMEHHON XMMHUYEC-KOI

HayKU

JIP0O4

CrocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHHUIO U
caM000pa30BaHHUIO Ha
POTSKEHUH BCCH KHU3HU

JIPO8

CriocoOHOCTb U OCO3HA-HUE
LIEHHOCTH HAay4YHOH
NIEATEIIBHOCTH, TOTOB-HOCTh
OCYILIECTBIIATH ITPOEKTHYIO
1 UCCIIEI0BA-TENBCKYIO
N1EeATEIIbLHOCTh

MPO3

CI1ocoOHOCTE U TOTOB-
HOCTBb K CaMOCTOATCIIb-
HOMY IIOUCKY METO0OB
PCIICHUS NPAKTUYCCKUX
3ajla4, IPUMCHCHUIO
Pa3JIMYHBIX METOA0B
IIO3HAaHUA

MPO06

CriocoOHOCTb BIaJIeTh
HAayYHbIM THUIIOM MBbIIIJIC-
HUS, BIAJIETh HAYYHON
TEPMHUHOJIOTHEN, KITHOYe-
BBIMU ITOHATHSAMU U
METOdaMU

MPO7

CrnocoOHOCTH K TTPOJI0JI-
YKEHHUIO 00pa30BaHus U
ITIOBBIIIICHUA KBa.TII/I(i)I/IKa-
MU B U30paHHOM MPO-
(beccroHaNbHOM e TelNb-
HOCTHU

I1P603

CnocoOHoCTh (hopmupo-
BaTh YMEHHUS BBISBIISAThH
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b U3yYEHHBIX
[MOHSTUH,

[1P604

CrocoOHOCTh U yMEHHUE
MCIOJIb30BAaTh HAUMEHO-
BaHUS XUMHUYECKUX COe-
TMHEHUH 110 HOMEHKJIa-
Type [UPAC

ITP606

CoocoOHOCTB K BJIAJICHUIO
OCHOBHBIMH METOdaMHU

Bonpocel n
3aaHus s
coOece0BaHuUs
(. 5.1, BomIpocChI
1-4), Tema 3.2
Pedepar 4 (1.
5.2)

Bormpock! Tecta
63-76 (1. 6.2)

Bormpocs! Ha
cobecenoBaHue
35-41(6.3)




HAy4YHOTO ITO3HAHHUS
BEILIECTB U XUMHYECKUX
SIBJICHHH (HaOJI01eHue,
W3MEpEHHE, IKCIIEPUMEHT,
MOJICIIUPOBAHHE)

I1P609

CroocoOHOCTh
AHATU3UPOBATH
XUMHUYECKYIO0 HH()OPMALIHIO

Tema 3.3.
Wnentudukaruys
HEOPTaHUYECKUX
BEILIECTB

JIPO3

CnocoO6HOCTh UCTIONb-
30BaTh JIOCTUKEHUS
COBPEMEHHON XMMHUYEC-KOI
HayKU 1 XUMHUYECKHUX
TEXHOJIOTH JIJIs1 TOBBIILIE-
HUS CBOETO YPOBHS

JIPO7

CnocoOHOCTh U COBEp-
[ICHCTBOBAHME A3BIKOBOM U
YUTATEIbCKOM KYIbTY-Pbl
KaK Cpe/ICTBa B3aUMO-
NENCTBUS MEXTY JTIOAbMU U
MMO3HAHUS MUPA

MPO1

CriocoOHOCTb U YMEHUE
CaMOCTOSITENILHO POpMy-
JTMpPOBATh U AKTYaJIU3U-
poBaTh IIpodJIEMy, pac-
cMaTpHUBaTh €€ BCECTO-
pOHHE,

MPO03

C110COOHOCTE U TOTOB-
HOCTb K CAMOCTOSTEIb-
HOMy HOI/ICKy METOA0B
pELICHHSI TPAKTHYECKUX
3aad,

I1P605

CnocoOHOCTh U yMEHUE
yCTaHABIUBATh
MPUHAJIC)KHOCTD
M3y4YEHHBIX
HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB K
onpeAeEHHBIM KJlaccam 1
rpynmnamM cCoeAMHEHU
XapaKTEPU30BaTh UX COCTaB
1 BaKHEHIIINE CBOMCTBA;

I1P608

CnocoOHOCTh U yMEHUE
[UIaHUPOBATh U BBIIIOJIHSATD
XUMHUYECKHH SKCIIEPUMEHT
(mpeBpareHus
OpraHUYECKUX BEIIECTB
NpU HarpeBaHuU, MOJTy-
YeHHE STUJICHA U U3y4eHUe
€ro CBOWCTB, KA4YECTBEHHbIE
peaKkuy Ha ajabAeTUIbl,
Kpaxmall, YKCYCHYIO

Bormpock! u
3aJlaHus JIIs
cobeceI0BaHUS
(m. 5.1, Bompochl
1-4), Tema 3.3

Bormpocs! Tecra 77-
101 (1. 6.2)




KUCIIOTY; JICHATYPALHsI
O€JIKOB P HATPEBaHUH,
[[BETHBIC peaKkLUK OCIKOB;

[1P609

CriocoOHOCTh U yMEHHE
AQHAJIIM3UPOBATh XUMHU-
4EeCKYH MH(pOpMaIuio,
[0JIy4aEMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpesCTB
MaccoBOW MH(pOpMaInH,
ceTh MIHTEpHET U apyrue)

KoHTtposbHas
pabota No2.

Samanns KP No2
(m.6.1)

Paznen 4. Ctpoenue

M CBOICTBa OpPraHn4Y€CKUX BCIICCTB

Temad.1.
Kiaccudukanms,
CTPOCHHE U
HOMEHKJIATypa
OpPraHHYECKUX
BEILIECTB

JIPO1

CrocoOHOCTh K XUMHUYECKU
rpPaMOTHOMY MTOBEJICHHIO B
MpoQeCCHOHAIBHON
NesITeIb-HOCTH U B OBITY
npu o0Opare-HuH ¢
XUMUYCCKHMU Bellle-
CTBaMHU

JIPO3

CriocoOHOCTB
MCII0JIb30BaTh JOCTHXKCHHUS
COBPEMEHHOM XMMHUUYECKOMN
HAyKU U1l HOBBILLIEHUS
CBOET0 YpOBHS

MPO06

CriocoOHOCTb BIIAJIETh
Hay4YHBIM TUIIOM
MBIILUIEHUS], BIAJETh
Hay4HOU TEPMHUHOJIOTHUEN,

MP11

CnocoOHOCTH BHIOMPATH
TEMATUKY U METOJIbI
COBMECTHBIX JICHCTBHI C
y4ETOM OOIIKUX MHTEPECOB
1 BO3MOKHOCTEH KaXKJI0I0
YyJIeHa KOJIJIEKTHBA,
MPUHUMATh LIEJIHA
COBMECTHOH ICATEIBHOCTH,
OpTraHU30BbIBATh U
KOOPAUHUPOBATH JIEHUCTBUS
0 €€ TOCTHKECHHIO:
COCTAaBIISITH IJIaH JICHCTBUM,
pacrpenensiTh pojau ¢
y4ETOM MHEHMI
Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU
pPaboTHI

MP14

CrocoOHOCTH IIOCTOSIHHO
HOBBIIIIATH CBOU
00pa3oBaTeNbHBIN 1

KYJIBTYPHBII YPOBEHbD;

Bomnpocel
3ajlaHus IS
coOece0BaHus
(1. 5.1, BOomIpOCHI
1-7), Tema 4.1

Bormpocs! Tecta
102-111 (m. 6.2)
Keiic 3 (11.6.4)

Bormpocs! Ha
cobecenoBanue
1,2(m 6.3)

Bormpoc Ha

cobecenoBanue
34(6.3)




I1P602

CrocoOHOCTH U BIIaJ€HUE
CHUCTEMOM XUMHYCCKUX
3HaHWI, KOTOpas BKJIFOYAET
OCHOBOIIOJIAraroIIre
MOHSTHUS: YTIAEPOTHBII
ckeneT, QyHKIMOHATbHAS
rpynna, pajguka,
U30MepHsl,
TOMOJIOTHUYECKHUM PSI,
TOMOJIOTH, YTIICBOIOPOJIBI,
KHCJIOPOJI, a30T-
CoJIepIKaIie COSAMHHMS, U

[p-

I1P603

C110COOHOCTE BBISIBIISTD
XapakTEpHbIEC PU3HAKU
B3aUMOCBSI3b H3YYCHHBIX
MOHSATHH,

I1P604

CriocoOHOCTh U YMEHHE
UCII0JIb30BaTh
HomeHknarypy IUPAC

I1P612

CnocoOHOCTh
HCIIOJIb30BaTh PeIbehHO
TOUYCUYHYIO CUCTEMY
o0o3nauenuii JI. bpaiins
TUTS 3aITUCH XUMHYECKUX
dbopmMy ISt CACHBIX U
CIIA00BUIALIAX
00yJaronmxcs

Tema 4.2. CBolicTBa
OpraHUYECKUX
COeIUHEHUN

JIP02

CrocoOHOCTb K
MIPOIOJKEHHIO
00pa30BaHUs U MOBBIIIEHUS
KBaJIM(DUKALMK B
n30paHHON
poQeCCHOHAILHON
NesITeIbHOCTH

MPO02

CnocoOHOCTh BIAJIETh
HaBbIKaMU y4eOHO-
HCCIIeBATEIBCKOM U
MPOEKTHOM €SI TEIbHOCTH,
HABBIKAMU pa3peIieHus
npoOaem

MP12

CI10cOOHOCTE OICHHBATh
Ka4ueCTBO CBOEr0 BKJIaga U
Ka)KIOr0 y4acTHUKA
KOMAaHIbI B OOIIHIT
pe3ynbTaT 1Mo
pa3pabOTaHHBIM
KPUTEPUSIM, OCYIIECTBISATH
[MO3UTHUBHOE
CTpaTernuecKkoe MoBeIeHUE
B PA3JIMYHBIX CHUTYAIUAX,

Bomnpocs! u
3aJlaHus JUTIs
cobeceI0BaHUS
(m. 5.1, Bompochl
1-8), Tema 4.2

Bormpocs! Tecta
112-123 (1. 6.2)
Keiic 4 (1. 6.4)

Bormpocsl Ha
cobecenoBanue 40-
43(6.3)

Bormpocs! Ha

cobecenoBanue 3-
19( 6.3)




MPOSIBIISITH TBOPUYESCTBO U
BOOOpakeHue, ObITH
WHHUIHATHBHBIM

I1P606

CrocoOHOCTh BIAJETh
OCHOBHBIMH METOJaMHU
HAy4YHOTO ITO3HAHUS
BEILIECTB U XUMHYECKUX
SIBJICHHH (HaOJI01eH1e,
W3MEpEHHEe, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

I1P609

CriocoOHOCTb
c(hopMUPOBATh YMEHHE
AQHAIN3UPOBATH
XUMHYECKYIO
uH(OpPMALHIO,
MOJTy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBOi nH(pOpMaIuy,
cetb HTEpHET U IpyTrHe);

I1P611

CriocoOHOCTh TPUMEHSTh
3HAHUS 00 OCHOBHBIX
TOCTYITHBIX METO/1aX
[MO3HAHUS BEIIECTB U
XUMHAYECKHUX SABJIICHUH IS
oOy4aromuxcs ¢
OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3]I0OPOBbS;

Tema 4.3.

W nentudukanuys
OpPTaHHYECKUX
BEIECTB, UX
3HAUYECHHUE U
MPUMEHEHNE B
OLITOBOH U
MIPOU3BOJICTBEH- HOM
eITEILHOCTH
yeJI0BEKA

JIPO3

CrocoOHOCTH
MCII0JIb30BaTh JOCTHKECHHUS
COBPEMEHHON XMMHUUYECKOMN
HAayKU U XUMHUYECKUX
TEXHOJIOTHH ISt
MOBBILIEHUS] COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU
MpoQeCCHOHAIBHON

MPO3

CnocoOHOCTh K CaMOCTO-
ATEJILHOMY TTOUCKY
METOJIOB PEIICHHUS
MPAKTUYECKHX 3a-7a4,
MIPUMECHEHUIO Pa3TMIHBIX
CIoco00B pacro3HaBaHUS
OpTaHWYECKHUX BEIIECTB Ha
puMepe allbJIeTHI0B,
CIIHPTOB, YTJIEBOJIOB,
VKCYCHOM KHCIIOTHI, Oenka
1 T.II.) C UCIIOJIH30BAaHUEM
X (PU3UKO-XUMUIECKIX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIUM.

Bomnpocel n
3ajlaHus JJIs
coOece0BaHus
(1. 5.1, BompoCHI
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bormpocs! Ha

cobecenoBaHue
7,9,11-13,17




MPO5

CnocoOHOCTh YMETh TIepe-
HOCUTH 3HAHUA B
M03HABATEIBHYIO U
MPAaKTUYECKYIO 00JIACTH
YKU3HEICATEIIbHOCTH;
WHTETPUPOBATH 3HAHUS U3
pa3HBIX MIPEIMETHBIX
oOJ1acTei;

MPO7

CrnocoOHOCTh K
MPOJIOTHKCHUIO
00pa3oBaHMs U TMOBBIIICHHUS
KBTI (DUKAITIH B
n30paHHOI
podecCHOHATBLHOM
1EeITENIbHOCTH u
00BEKTUBHOE OCO3HAHHE
POJIM XMMHYECKHX KOMIIe-
TCHITUM B 2TOM;;

I1P601

CrocoOHOCTH
chopMupoBaTh
MPEACTABICHUS: O
XUMHUYECKON
COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPa, POJIA
XUMHH B TIO3HAHUU
SIBJICHUI IIPUPOJIBI, B
(bopMUPOBAHUN MBIIIICHUS
U KyJIbTYpPBI JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOT-
HOCTH, HEOOX O IUMO JIst
pEIIeHUs TPAKTHIECKIX
3a/1a4y ¥ YKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO U
[IPUPOJHON cpene

I1P609

Crioco6HOCTb
chopMupoBaTh YMEHHUS
AQHATU3UPOBATH
XUMHUYECKYIO
UH(OpMaLHIO,
MOJTy9aeMyI0 U3 pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBOi HH(pOpMAIIUH,
cetb HTEpHET U NpyTrHe);

I1P611

CrocoOHOCTh U yMEHHE
PUMEHSTH 3HaHUS 00
OCHOBHBIX TOCTYITHBIX
METOAaX MO3HAHUS
BCIICCTB U XUMHUYCCKUX
SIBJICHUI JJ1s1 00y4aroLuXxcs




C OIr'paHUYCHHBIMHA
BO3MOXXHOCTIMU 3JO0POBbA

I1P612

CriocoOHOCTb
MCIIOJIb30BATh peIbedHO
TOUYCUHYIO CUCTEMY
o6o3Hauenwmii JI. bpaiins
TSI 3aTITCH XUMUYECKIX
dbopMyI AJisl CIENbIX U
CIa00BUISAIIINX
00yJaroumxcs

KoHTtposbHas
pabota Ne 3.

3amganus KP Ne3 (.
6.1)

Pa3/:[en. 5. Kunernueckue u TEPMOAUMHAMHUYCCKUEC 3AKOHOMECPHOCTHU IMPOTCKAHUA XUMHUYCCKUX

peakuuii

Tema 5.1. CkopocTb
XAMUYECKHUX
peaKIuid.
XUMHUYECKOe
paBHOBECHE

JIP02

Cr1ocoOHOCTE K
TPOJIOTKCHHIO
00pa3oBaHMs U MOBBIIIE-
HUS KBaTU(UKAIIUU B
n30paH-HOM
MpoQeCCHOHAIBHON
eITEeIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POJIM XUMHUYECKUX
KOMIICTCHITUH B TOM;

JIPO3

CIIOCOOHOCTH
MCII0JIb30BaTh JOCTHXKCHUS
COBPEMEHHOM XMMHUUYECKOMN
HAayKU U XUMHUYECKHUX
TEXHOJIOTHUH ISt
MOBBIIIEHHS CBOETO YPOBHS
B MPOeCCUOHATBHOU
NeATEeTbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTH HAay4YHOHN
NIeITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTH IPOSKTHYIO
U MICCIIEZIOBATEIBCKYIO
IEeITENHLHOCTD
WH/IMBUYAJILHO U B TPYIIIE

MPO1

CnocoOHOCTh U yMEHUE
CaMOCTOSITENIEHO
dbopMynupoBath u
AKTyaJIM3UPOBATh
mpo0emMy, paccCMaTpUBaTh
€€ BCECTOPOHHE,
OTIPENIeNATh eI
NesITeIbHOCTH, 33/1aBaTh
nmapaMeTphl U KPUTEPUU MX
TTOCTH)KEHUS, BHOCUTD
KOPPEKTHBHI B

ACATCIIBHOCTDh, OLICHUBATb

Bomnpocel n
3alaHus s
coOece0BaHUsA
(1. 5.1, BOomIpOCHI
1-11), Tema 5.1

Bormpocs! Tecta
125-134 (. 6.2)

Keiic 4 (11. 6.4)
Bormpocs! Ha
cobecenoBanne? 8-

30(11 6.3.)




COOTBETCTBUE PE3Yy/IbTATOB
L[EJIsIM, OLICHUBATh PUCKU
MOCIEACTBHUM IS TEIbHOCTH

MPO02

CnocoOHOCTb BIIAJIETh
HaBBIKAMU y4eOHO-
MCCIIE0BATENBbCKON U
[MPOEKTHOM ESITEIbHOCTH,
HAaBBIKAMM Pa3peLICHUs
po0Jem;

MPO3

Cr1ocoOHOCTb ¥ TOTOBHOCTD
K CaMOCTOATCIbHOMY
IMOMCKY MECTOAOB PCIICHUA
[MPAKTUYCCKUX 3a1a4y,
IMPUMCHCHHIO PA3JIMIHBIX
MCTOJ0B ITO3HAHUA

MPO06

Cr10cOOHOCTE BJIAJETh
HAyYHBIM THIIOM
MBIIIJICHHUA, BJIaACTh
HAy4YHOU TEPMUHOJIOTHEH,
KJIFOUCBBIMU ITOHATHUAMHA U
METOIaMHU

MPO7

C110COOHOCTD BBIIBUTaTh
HOBBIC UJICH, IIPEJIaraTh
OpPUTHHAIBHBIC TIOJXOJIbI U
pELICHHS

MPI11

CriocoOHOCTH BHIOMPATH
TEMAaTUKY U METO/IbI
COBMECTHBIX JIEHCTBUI C
y4€TOM OOILKX UHTEPECOB
1 BO3MOXHOCTEN Ka)XJ0ro
4JIeHA KOJIJIEKTUBA,
MIPUHUMATh LIETU
COBMECTHOM JICATCILHOCTH,
OpraHU30BBIBATh U
KOOPIAWHUPOBATH JICHUCTBUS
110 €€ NOCTUKEHUIO:
COCTaBJIATH IUIAH JICHCTBUI,
pacIpenesnsiaTb poju ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOU
paboThI

MP12

CnocoOHOCTh OLICHUBATh
Ka4ueCTBO CBOEr0 BKJIaaa U
KQKJOT0 yJ4aCTHUKA
KOMAaH/IbI B OOIIIUIA
pe3yNIbTaT 10
pa3paboTaHHBIM
KPUTEPHUSIM, OCYIIIECTBIISATE
[MO3UTHUBHOE
CTpaTeruuecKoe MOBEICHUE




B Pa3IIUYHBIX CUTYaIUX,
MPOSIBIISATH TBOPYECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM

MP15

CriocoOHOCTh U YMEHHE
11aBaTh OLICHKY HOBBIM
CUTyallusIM, BHOCUTH
KOPPEKTUBHI B
ACATCIIbHOCTDh, OIICHUBATh
COOTBETCTBHUE PE3YIbTATOB
LeIIsIM

I1P608

CrocoOHOCTh U yMEHHUE
[UTAHUPOBATH U BBITIOIHSATH
XUMHUYECKHUI SKCIIEPUMEHT
(mpeBparteHus
OpraHMYECKUX BEIIECTB
[pY HarpEeBaHUH,
MOJIy4YeHHUE dTUIICHA U
W3y4ECHHUE €rO CBOWCTB,
KaueCTBEHHbBIC PEAKIINH Ha
QJTbJICTH/IBI, KpaxMall,
YKCYCHYIO KHCIIOTY;
neHaTypamus OSIKOB IPU
HArpeBaHUU, [IBETHHIC
peakiu 0eIKoB;

I1P609

CriocoOHOCTB
dbopMupoOBaTH YMEHUS
AQHAJIN3UPOBATH
XUMHUYECKYIO
nH(pOopMaLIo,
MOJIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CPEICTB
MaccoBOW MHGpopManuuy,
cetb HTEpHET U npyTHE);

Pasnen 6. PactBopsl

Tema 6.1. Ilousatue o
pacTBopax

JIPO1

CnocoOHOCTh U
c(hopMUPOBAHHOCTH
YyBCTBA TOPJIOCTH U
YBaKCHHS K HICTOPUU U
TOCTHKEHUSIM
OTEYECTBEHHOM
XUMHUYECKON HAYKU;
XUMHUYECKH TPAMOTHOE
MOBE/ICHUE B
po¢eCCHOHATBHON

e TEIILHOCTH U B OBITY
pu 0OpaIIieHnu ¢
XUMHYECKUMHU
BeI[CCTBAMH, MaTepHaIaMu
U TIPOIECCaMHU

Bomnpocel u
3aaHus s
cobeceIoBaHug
(m. 5.1, Borpochl
1-4), Tema 6.1 —
6.2

Bompoc 26 (1 6.3)




JIP02

CocoOHOCTL ¥ TOTOBHOCTD
K IIPOJIOJIKCHHIO
00pa3oBaHMs ¥ TOBBIIICHUS
KBaJTH(HUKAIUU B
n30paHHOI
podecCHOHATBLHOM
eATEIbHOCTH U
00BEKTHUBHOE OCO3HAHUE
POJI XUMHUYECKUX
KOMIICTCHITHI B 3TOM

JIPO3

CHOCOOHOCTh MCIOJIb30BATh
JTIOCTH>KEHUS] COBPEMEHHOU
XUMHUYECKON HAYKH U
XUMHUYECKHUX TEXHOJIOTUMN
JUTSL TIOBBILLICHUS
COOCTBEHHOTO
WHTEJJIEKTYaJIbHOTO
pa3BUTHUS B BbIOpaHHOM
npodeccuoHaIbHON

e TEIIbHOCTH

JIPOS

CrocoOHOCTH
chopMupoBaTh
DKOJIOTHYECKYIO KYIIBTYPY,
MOHUMATh BIIMSIHHUE
COIHMAITLHO-9KOHOMHYCCKHUX
MPOIIECCOB HA COCTOSIHUE
MIPUPOAHON U COLIMATBHOMN
Cpezibl, OCO3HaHUE
rJ100aTBFHOTO XapaKTepa
PKOJIOTMUYECKUX MPOoOIeM

JIPO6

CriocoOHOCTb K HEMPUATHIO
IEWCTBUIA, MPUHOCSIIINX
Bpell OKPYXKaroLen cpene

MPO3

CIOCOOHOCTH ¥ TOTOBHOCTD
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOOOB peHIeHI/ISI
MPAKTUYECKHX 3a/a4,
HpI/IMeHCHI/II-O paSHHqHBIX
METOHO0B MMO3HAHHUSA

MP04

CHoocoOHOCTh OBJIAJIEHUEM
BUIaMU NCATCIIBHOCTH 110
MOJTYYCHUIO HOBOTO 3HAHHUS

MP14

CriocobHOCTb K (hopMu-
POBAHMIO U ITPOSIBJICHUIO
HIMPOKOU dPYIULIAN B
pasHBIX 00JacTAX 3HAHUM,
MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHbIN U
KYJIbTYPHBIN YPOBEHb;

I1P607

CrocoOHOCTh U yMEHUE
MIPOBOJIUTH PACUETHI 110




XUMHYECKIM (hopMyiam u
YPAaBHEHHSIM XUMHYCCKIX
PEaKIIMii C HCIIOJIb30BAaHHEM
(GU3HYECKUX BEINYHH,
XapaKTEPU3YIOIINX
BEIIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
MacCOBOM 10U
pPacTBOPEHHOTO BEIIECTBA,
Macchl, 00bEMa
(HOpMaJIbHBIC YCIOBUS)
ra3oB, KOJIMYECTBA
BCIIICCTBA,

I1P610

CriocoOHOCTh U YMEHHE
co0JTI01aTh MpaBMIIa
DKOJIOTHYECKU
11e7IecO00pa3HOTOo
TIOBEJICHUS B OBITY U
TPYIIOBOH JEATEILHOCTH B
[EJIIX COXPAHEHUS CBOETO
3JI0POBBS U OKPYKaIoIIen
Cpelbl; yIYUTHIBATh
OIACHOCTh BO3JCHCTBUS Ha
YKUBBIC OPTaHU3MbI
OIpeIeTIEHHBIX BEIIECTB,
MOHUMAs CMBICIT
MIOKa3aTels MpeaesbHOMI
TIOITYCTUMOM
KOHLICHTPALIUH

I1P611

CrocoOHOCTh U YMEHHE
MPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOAaxX TTO3HAHUS
BEIIECTB U XUMHUYECKUX
SIBJICHUH J1J11 00yJaronuxcst
C OrpaHMYECHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

Tema 6.2.
M ccinenoBanue
CBOMCTB PacTBOpPOB

JIPO3

CI10cOOHOCTE OBJIAZIETH
YMEHHEM HCIOJIb30BaTh
TTOCTUKEHUSI COBPEMEHHOM
XUMHUYECKON HAYKU U
XUMHUYECKAX TEXHOJIOTHI
U1 IOBBIIIIEHUS
COOCTBEHHOT'O
WHTEIICKTYaTbHOTO
pa3BUTHUS B BEIOpaHHOU
MpoQeCCHOHATBHON
1esITEIbHOCTH;

Bomnpocel n
3aaHus s
cobeceI0BaHug
(m. 5.1, Borpochl
1-4), Tema 6.1 —
6.2

Pedepar 3 (m.

JIPO4

CrniocobHOCTh
WCIIOJIb30BaTh IOCTHKECHUS
COBPEMEHHOM XUMHUUYECKON
HAYKW U XUMHUYECKHUX

5.2)

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




TEXHOJIOTUH IS
MOBBILICHHS COOCTBEHHOT'O
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BBIOpaHHOM
po¢eCCHOHATBHON

e TCIIBHOCTH

MPO02

CnocoOHOCTh BIIAJICTh
HaBBIKAMH y4eOHO-
HCCIICIOBATEIbCKON U
[MPOEKTHOM €SI TEIBbHOCTH,
HaBBbIKaMH pa3peIicHus
po0Jem;

MPO7

C110COOHOCTE BBIIBHATaTh
HOBBIC HJICH, IIPEJIaraTh
OpPUTHHAIBHBIC TIOJXOJIbI U
pELICHHS

I1P607

CrocoOHOCTh U yMEHHUE
[IPOBOJAUTH PACUYETHI 110
XUMHUYECKUM (hopMyraMm u
YPAaBHEHHSIM XHMHYECKHIX
peaKIuii C UCTIOIb30BAHUEM
(UBUYECKUX BEIUYHH,
XapaKTepU3yIOIIUX
BELIECTBA C
KOJTMYECTBEHHOW CTOPOHBI:
Macckl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJMYECTBA
BEIIECTBA; UCIIOJIb30BATh
CHCTEMHBIE XUMUYECKHE
3HAHUS I IPUHSITHS
pELIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHUEM

I1P609

CnocoOHOCTD
dbopmMHpOBaTh YMEHUS
AQHAIN3UPOBATH
XUMHUYECKYIO
nH(pOopMaLIo,
MOJIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CPEICTB
MaccoBOW MH(popManuy,
cets IHTEpHET U npyTrHe);

I1PG10

CrocoOHOCTh U yMEHHUE
co0uIr01aTh MpaBHiia
DKOJIOTHYECKU
LIeJIECO00Pa3HOro
MOBE/ICHUA B OBITY U
TPY/ZOBOU JAEATENBHOCTU B

LEIAX COXpPaHCHUA CBOCTO




310POBbS U OKPY’KAIOIIEH
Cpebl; YUUTHIBATh
ONaCHOCTh BO3JECHCTBUA Ha
JKHBBIE OPTraHU3MBbI
OIpEeIETEHHBIX BEILIECTB,
MOHUMAsi CMBICIT
MOKa3aTellsl peaeIbHOU
TTIOITYCTUMOU
KOHLICHTPaLUU

I1P611

CriocoOHOCTh U YMEHHE
HPUMEHSTh 3HAHUS 00
OCHOBHBIX OOCTYITHBIX
METO/aX MO3HAHUS
BCILICCTB U XUMHUYCCKUX
SIBJICHHUH JUTs1 00y4aloIuXcst
C OIrpaHU4YCHHBIMHA
BO3MOYKHOCTSIMU 3/I0POBbSI

Paznen 7. Xumus B ObITY U IPOU3B

O,Z[CTBGHHOIZ ACATCIIBHOCTH YCJIOBCKaA

Tema 7.1. Xumus B JIPO1
OBITY H
[MPOM3BOICTBEHHOMN
IeITCIbHOCTHU
yeJI0BEKA

CnocoOHOCTh U
c(hOopMUPOBAHHOCTH
YyBCTBA TOPJIOCTH U
YVBAKCHUS K HICTOPUU U
TOCTHKEHUSIM
OTEYECTBEHHOMN
XUMHUYECKON HAYKU;
XUMHUYECKH TPAMOTHOE
MOBE/ICHUE B
MpoQeCCHOHAIBHON

e TEIIbHOCTH U B OBITY
pyU 0OpaIeHn! ¢
XUMHYECKUMU
BEI[CCTBAMHU, MaTepHaIaMU
U TIPOIIECCaMHU

JIPO2

Cr1ocoOHOCTBH ¥ TOTOBHOCTD
K TIPOIOJDKEHHIO
00pa3oBaHMs U TOBBIIICHUS
KBaJIM(DUKAINH B
n30paHHON
npodeccuoHaNbHOM
NIeATETLHOCTH U
00BEKTHBHOE OCO3HAHHUE
POJIH XUMHYECKHX
KOMIIETEHIIMI B 3TOM

JIPO4

CnocoOHOCTh ¥ TOTOBHOCTh
W CIIOCOOHOCTh K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU

MPO02

CrocoOHOCTE BIIaJETh
HaBBIKAMU y4eOHO-

HCCIIEN0-

Bomnpocs! u
3alaHus JUTIS
cobece]0BaHUS
(m. 5.1, Bompochl
1-8), Tema 7.1
Pedepar 6, 7 (1.
5.2)

Bomnpoce! Ha
cobecenoBanned3-

45( 6.3)




HCCIIEN0BATEIBLCKON U
[MPOEKTHOW ESITENBHOCTH,
HAaBBIKAMM Pa3peLICHUs
po0Jem;

MP04

CrocoOHOCTh BIIAJICTh
BUIa-MH JIEITEILHOCTH I10
[MOJIYYCHHUIO HOBOI'O 3HAHUA,
ero WHTEePIPETaIHH,
peoOpa3oBaHUIO U
IMPUMCHCHUIO B PA3JIMYHBIX
y4eOHBIX CHUTYalUsX, B TOM
YHCJIC ITPU CO3aHUHN
y4eOHBIX U COIMATbHBIX
[IPOCKTOB;

MPO5

CriocoOHOCTh U YMEHHE
[IEPEHOCUTh 3HAHMS B
[03HABATEIBHYIO U
MPaKTUYECKYIO 00JIACTH
JKU3HEICATEIbHOCTH,
WHTETPUPOBATH 3HAHUS U3
pasHBIX MTPEIMETHBIX
oOacTei

MPO08

CnocoOHOCTb BIIAJIETh
HABBIKAMU TIOJTyYCHUS
nHpopManuu u3
MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENILHO
OCYIIECTBIISATH TIOUCK,
aQHAJINU3, CUCTEMATH3AIUIO U
WHTEPIIPETAIHIO
WH(OPMALIUN PA3TUYHBIX
BUJIOB U (hopM
MpeICTaBICHUS

MP09

Cr1ocoOHOCTB BIAACTh
Pa3IMYHBIMH CIIOCO0AMU
OOILIEHNST 1
B3aMMOICHCTBUS

MP12

CnocoOHOCTh OLICHUBATh
KayeCcTBO CBOEro BKJIaaa U
Ka)/IOTO YYaCTHHKA
KOMAaHIbI B OOIIHI
pe3yJIbTaT 1o
pa3pabOTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
[TO3UTHBHOE
CTPATETUIECKOE MMOBEICHUEC
B Pa3IUYHBIX CUTYaIUX,
MPOSIBJISATH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUIMATUBHBIM




MP16

CnocoOHOCTD MMOHUMATh
CBOC HMOIMOHAIBHOE CO-
CTOSIHUE, BUJICTh
HaTpaBIICHUS pa3BUTHS
COOCTBEHHOM
OMOIIMOHANBHON  cdepsl,
OBITH YBEPEHHBIM B ceO¢;

MP17

CnocoOGHOCTH K DMIIATHH,
BKJIFOYAIOIIEH CIIOCOOHOCTH
IIOHUMATh OMOILIMOHAJIBHOC
COCTOSIHUE IPYTHUX

MP18

CHIOCOOHOCTh TIPUHUMATH
ce0s1, HOHNMast CBOU
HEIOCTATKU M JOCTOUHCTBA,
[PUHUMATh MOTHUBBI U
ApryMEHTBI IPYTUX JIFOCH
MIPY aHAJIM3E PE3yJIbTaTOB
NeSITeIbHOCTH, IPU3HABATH
CBOE IIPAaBO U MPABO APYIUX
JIFOZIeH Ha OIIMOKH,
pa3BHUBATH CITIOCOOHOCTH
MOHUMATh MU C TIO3UIUH
TIPYTOro 4elI0OBeKa

I1P602

CUMBOJIMTYECKHUHN SI3BIK
XUMUH, (AKTOJIOTUYECKHE
CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJYUYEHHUS U
0e30macHOM
KCITOJIb30BaHUH
BaYKHEHIITIX
HEOPraHUYECKUX U
OpPraHUYEeCKHX BEUIECTB B
OBITY U TIPAKTHYECKOMH
IeATEILHOCTH YeJIOBEKa

I1P606

CnocoOHOCTh U BiIa/IeHUE
OCHOBHBIMH METOJIaMH
HAYYHOTO IMTO3HAHUS
BEIIIECTB M XUMHUCCKUX
sBIICHUH (HaOII0ACHHE,
HU3MEpeHue, SKCIIEPUMEHT,
MOJICITUPOBAHHKE)

I1P609

CriocoOHOCTb U YMEHHE
QHAIU3UPOBATH
XMMUYECKYIO
nH(pOopMalLIo,
MOJIy4aeMyI0 U3 pa3HbIX
HMCTOYHUKOB (CpEACTB
MaccoBOW MH(popMaluy,
ceTh VIHTEpHET U npyrue)

I1P611

CriocoOHOCTh U YMEHHE

MPUMEHSITh 3HAHUS 00




OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX
SIBIICHUH JIJIs1 00 y4aronIuXcs
C OrpaHHYCHHBIMH
BO3MO>KHOCTSIMU 3]I0OPOBbBSI

I1P612

CriocoOHOCTh
HCIIOJIb30BATh pelbepHO
TOYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
IS 3AITMCH XMMUYECKUX

dbopMyIT IS CIETBIX U
CIIA00BUIALIIIAX
00yJaroumxcs

3.2 CpencrBa, npuMeHsieMble /1Jisl OLeHKH YPOBHS PAKTHY€CKO MOATOTOBKHU

Kpatkoe
HAaUMEHOBaHUE
paznena (MOyJist)
/ TeMBbI IIpeMeTa

Kon pesynbprara
oOyueHus

Tloka3arenp oBIageHU
pe3ynbTataMu o0y4deHust

HaunmenoBanue o1ieHOYHOTO
CpEICTBA U MPEICTABICHUE €TO B
DOC

Texymmit
KOHTpPOJIb

[Ipomexyrounas
aTTecTanus

Paszen 1. OcHOBEI

CTPOCHHA BCHICCTBA

Tema 1.1
[IpakTueckoe
3ansTue Ne 1

JIPO2

CnocoO6HOCTh 0CO3HABATh
CBOU KOHCTHUTYIIHOHHBIC
rpaBa U 00sI3aHHOCTH,
YBa)KEHHE 3aKOHA M TIpa-
BOTOPsIIKA B HH(pOpMA-
IUOHHOM cepe

JIPO4

CnocoOHOCTH
chopMupoBaTh
HPaBCTBEHHOE CO3HAHHUE,
STUYCCKOTO MTOBEJCHUS C
HCITOIb30BaHUEM
H(}OPMALIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHUM

MPO03

CnocoOHOCTh CTaBUTH U
(hopMynupoBaTh
COOCTBEHHBIE 33/1a4H B
o0OpazoBaTenbHON
NeSITeTIbHOCTH U
PKU3HCHHBIX CUTYAIUAX JUIs
pelieHus
MH(OPMALIMOHHBIX 3a/1a4

[IpakTrueckas

pabota
(m.5.4)

I1P602

CnocoOHOCTb BIAAETh
CUCTEMON XMMHUYECKUX
3HaAHUU, KOTOpasl BKIKOYAET:
OCHOBOIIOJIararoIme
MOHATHS(XUMUICCKHUI
JJIEMEHT, aToM,
DIIEKTPOHHAS 000JI0UKa

No

1

Pemenue 3agaun
2,20,29,30 (m 6.5)




aToma, s-, p-, -0-
HIIEKTPOHHBIC OPOUTATTN
aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTD,
HIIEKTPOOTPULIATEIHLHOCTB,
CTENCHb OKHCIICHHSI,
XMMHYECKAast CBSI3b

Tema 1.2
[IpakTueckoe
3aHsaTue Ne 2

JIPO1

Cnoco6HOCTH (OpMUPOBATH
9YBCTBO TOPJIOCTH U
YBa)KCHUS K HCTOPUU U
TTOCTHKEHUSIM
OTEYECTBECHHOU
XUMHYECKON HAYKH;
XUMHYECKH IPAMOTHOE
[MOBE/ICHHE B
podeccnoHaTBEHOM
NEeSITeIbHOCTH U B OBITY IIPU
oOparieHuu ¢
XUMHYECKHMHU BELIECTBAMH,
MaTepHuagaMu |
[polieccamu;

JIP0O4

CrocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
camMo00pa30BaHUIO Ha
MPOTS)KEHUU BCEU )KU3HH;

MP04

CnocoOHOCTEH OBIANETH
BUIAMHU JEATEIIBHOCTH IO
[MOJIYYCHUIO HOBOTO 3HAHUS

MPO06

CnocoOGHOCTH
(hopMUpOBaHHS HAYYHOTO
TUTIA MBIIICHUS

MPI11

CrniocobHOCTh BBIOMPATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JICHCTBHUI C
Y4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEUN KaXJ0TO
4YIeHa KOJIJIEKTHRA,
[MPUHUMATh LIETTU
COBMECTHOH JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH AEHCTBUS
1Mo €€ JOCTUKEHUIO:
COCTAaBJISATH IIJIaH JICHCTBUH,
pacrnpeiensiaTb poJiu ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThHI

I1P603

CrocoOHOCTD BBISBIIATH
XapaKTepHbIC IPU3HAKU U

[IpakTrueckas
pabora No2
(n.5.4)

Pemenue 3agaun
22,31, 32(1 6.5)




B3aUMOCBSI3b N3YUYECHHBIX
HOHSTUHN

Pa3znen 2. Xummnueckue peakuuu

Tema 2.1
[IpakTueckoe
sangrue Ne 3-4

JIP02

CriocoOHOCTh ¥ TOTOBHOCTE
K MPOJIOJKEHUTIO
00pa3oBaHMs ¥ TOBBIICHUS
KBaTH(DUKAITIY B
n30paHHOMN
podeccrnoHabHOM
EeITEIbHOCTH U
00BEKTHBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

JIPO3

CrocoOHOCTh UCHOJIL30BaTh
TTOCTH)KCHHSI COBPEMEHHOM
XUMHUYECKON HAyKU U
XAUMUYECKUX TEXHOJIOTHI
1715 TTOBBILIICHHS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHUS B BHIOpaHHOU
podeccnoHaTbHOM
eITEIbHOCTU

JIP0O4

CnocoO6HOCTh U TOTOB-
HOCTh K OOpa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

MP04

CrocoOHOCTB BJIaJIETh
BUJaMU ACATCIIBHOCTHU 110
MOJTyYSHHUIO HOBOTO 3HAHHMS,
€ro UHTEpIpeTaLnH,
MpeoOpa30BaHUIO U
IMIPUMCHCHUIO B Pa3JIMYHBIX
y4EOHBIX CHTYAIUsX, B TOM
YKCIIC TP CO3TaHUHU
Y4EOHBIX U COIMATBHBIX
[TPOCKTOB

MPO05

CriocoOHOCTh U yMEHUE
[EePEHOCUTh 3HAHUS B
MMO3HABATEIHHYIO U
MPAKTUYECKYIO 00JIACTH
KHU3HECACATCIIbHOCTH,
WHTETPUPOBAThH 3HAHUSA U3
Pa3HbIX MMPEIMETHBIX
oOmacreit

I1P605

CrocoOHOCTh U yMEHUE
yCTaHaBJIMBATh
MMPHUHAIJIC)KHOCTD
M3y4eHHBIX
HCOPraHN4YCCKUX U
OpPraHUYECKUX BELIECTB K

[IpakTrueckas
pabota  Ne3-4
(n.5.4)

Pemenue 3agaun
28, 33- 35 (m 6.5)




OIpEIEIIEHHBIM KJIaccaM U
rpyIIIaM COCAUHEHUN
XapaKTEpPU30BaTh UX COCTAB
1 Ba)KHCUIIINE CBOMCTBA,
ONPENENATh BUJIbI
XUMHYECKUX CBS3EH
(xoBaJIeHTHAas!, HOHHAS,
METAJUINYECKast, BOJIO-
pOJIHAs)), TUTIBI
KPUCTAIUIMYECKUX PEIETOK
BEILIECTB;
Kiaccu(UIUpPOBaTh
XUMUYECKHUE PEAKLINU

I1P606

CnocoOGHOCTh U BlIaJIcHUE
OCHOBHBIMH METOJ[AMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKHX
sIBJICHUH (HaOt01eHue,
W3MEPEHUE, SKCIICPUMEHT,
MOJICIIUPOBAHNE)

I1P607

CriocoOHOCTh U yMEHUE
[IPOBOJIUTH PACUETHI 110
XUMAYECKUM (HOopMysIaM 1
YPaBHEHUSIM XUMUYECKUX
pEaKUnii C HCTIOJIb30BAHUEM
(bu3NYeCKUX BEJTUYHUH,
XapaKTEepU3YIOIINX
BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3zoB, KOJJM4ECTBA
BELIECTBA; MCIIOJIb30BaTh
CHUCTEMHBIE XUMUYECKUE
3HAHUS JUISI IPUHATHS
pELICHN] B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMHU U
X IPUMEHEHUEM

I1PG10

CriocoOHOCTh U yMEHUE
co0uro1aTh MpaBuiia
HKOJIOTMYECKH
11€J1eC000pa3zHOTro
MOBEJICHHS B OBITY U
TPYAOBOH €ATEILHOCTH B
LIEJISIX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKArOIIEH
CpE€.bl; YUUTHIBATh
OMAacCHOCTh BO3JCHCTBUSA Ha
YKUBBIE OpraHU3MBI
OITPENIEIIEHHBIX BEMIECTB,

ITOHHUMAasA CMBICJI ITOKa3aTCIsd




MpeeIbHON TIOMYCTUMOM
KOHI_IeHTp alnuu

I1P611

CriocoOHOCTh U yMEHHE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/ax MO3HAHMS BEUICCTB
1 XUMUYECKUX SBICHUN /IS
o0ydJaronumxcs ¢
OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbBSI

Tema 2.2
[IpakTHueckoe
3ansATre Ne 5

JIPO3

CrocoOHOCTh
WCIIOJIb30BaTh JOCTHKCHUS
COBPEMEHHON XMMUYECKOMN
HAayKH 1 XUMHUYECKHX
TEXHOJIOTHUM IS
[MOBBILLIEHUS] COOCTBEHHOT'O
WHTEIJICKTYaJIbHOTO
pa3BUTHS B BEHIOpAaHHOU
podeccnoHaTbHOM
e TeNIbHOCTH

JIPO4

CriocoOHOCTh ¥ TOTOBHOCTb
K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[POTSKEHUU BCEH KU3HU

JIPO8

CriocoOHOCTh 0OCO3HAHUS
LICHHOCTU Hay4YHOU
NEATEIIBHOCTH, FTOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
U UCCJIEJOBATEIIBCKYIO
NeATEIbHOCTh
VHUBHUIYaJIbHO U B IPYIIIE

IIpaxTrueckas

pabota

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIIeN0BAaTEIbCKON 1
[MPOEKTHOM S TEIbHOCTH,
HaBbIKAMU Pa3PEIICHUS
rpobieM

(m.5.4)

MP09

CriocoOHOCTB BIaACTh
Pa3TMYHBIME CTIOCO0AMU
00IIIEHUs U
B3aMMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TAJIOT, yMETh CMSTYaTh
KOH(ITUKTHBIE CUTYaIINH,
Pa3BEPHYTO U JTIOTUYHO
W3Naratb CBOIO TOUKY
3pEHUs C HCIIOTh30BAaHHEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocobHOCTh BBEIOMPATh
TCMATHUKY U MCTO/IbL

COBMECTHBIX JIEICTBUH C

Ne5

Pemenue 3amaun
26, 36( 1 6.5)




y4EéTOM OOIIIUX UHTEPECOB U
BO3MOXKHOCTEH KaXXKgoT0
YIeHa KOJIJIEKTHBA,
[MPUHUMATD LIETTU
COBMECTHOM JeITEIBHOCTH,
OpraHU30BbIBATH U
KOOPJAMHUPOBATH JICHCTBHS
Mo €€ TOCTHIKCHHIO:
COCTaBJIATh IUIAH JICHCTBHH,
pacrpeiesnsaTh poJiu ¢
y4ETOM MHEHHI
Y4aCTHHUKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOM
PaboThI

I1P608

CnocoOHOCTh U yMEHUE
[JIAHUPOBATH U BBITIONHSATH
XUMHYECKUI SKCIIEPUMEHT
(npeBpaiteHus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHUH, MTOTyUYeHHUE
STHJICHA U U3yYEHUE €TO
CBOICTB, KQUCCTBCHHBIC
peaKiuy Ha ambIeTuIbl,
KpaxMaJl, yKCYCHYIO
KHCIIOTY; ICHaTypanus
OEJIKOB IIPU HarpeBaHUH,
[BETHBIE PEaKIUU OEIIKOB;
MIPOBOJIUTH PEAKIIHH
HOHHOI0 0OMeHa,
OTIPENIENIATh CPEy BOIHBIX
[PacTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynbdat-,
KapOOHAT- U XJIOPHI-
AQHMOHBI, HA KATHOH
aMMOHHS;, pelIaTh
HKCIIEpUMEHTAIbHbIC
3a/1a4M 10 TeMaM
«MeTamib» 1 «
HemeTtanmsi») B
COOTBETCTBHUH C TIPAaBUIAMHU
TEXHUKU 0€30I1aCHOCTHU MPHU
oOpareHuu , BEIecTBaMu 1
1a00paTOPHBIM
o0opynoBaHUEM;
[PEICTaBIATh PE3YIbTATHI
XUMHAYECKOTO
HKCIIEpUMEHTa B popme
3aIMCy ypaBHEHH
COOTBETCTBYIOILINX PEaAKLUi
1 (OPMYITHPOBATH BHIBOJIBI
Ha OCHOBE 3TUX
pe3yIbTaToB




I1P609

CnocoOHOCTh U YMEHHE
aHAJIM3UPOBATh
XUMHAYECKYI0 HHPOPMAIIUIO,
MOJTy4aeMyo M3 pa3HbIX
MCTOYHHUKOB (CPEJICTB
MaccoBOM WH(pOpMaIHH,
cetb IHTEpHET U pyrue)

Pa3znesn 3.CTpoeHne U CBOiCTBA HEOPraHMYECKNX BelleCTB

Tewma 3.1
[IpakTHueckoe
3ansitue Ne 6

JIPO2

CnocoO6HOCTh U TOTOBHOCTh
K ITPOIOJDKEHHIO
00pa3oBaHMS ¥ MOBBIIICHUS
KBaTM(UKAITIN B
n30paHHON
npodecCuoHAIbHON
NEeSTEIILHOCTH U
00BEKTHBHOE OCO3HAHUE
PO XUMHUYECKUX
KOMIICTCHIIHIA B ’TOM

JIPO8

CriocoOHOCTb U OCO3HAHUE
LICHHOCTU Hay4YHOU
NEATEIIBHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
U MCCJIEJOBATEIIBCKYIO
NEATEIbHOCTh
VHIUBUAYAJIBHO U B IPYIIIIE

MPO08

CrniocoOHOCTb BIAAEThH
HABBIKAMU TIOJTYYCHUS
nH(bOpMAaIU 13
WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIIECTBISTH TIOUCK,
aHaJIN3, CHCTEMATU3AIUIO 1
WHTEPIPETAIIIO
WH()OPMAIIAN PA3ITAIHBIX
BUIOB U (popm
[IPEICTABICHUS

MP09

Cr1ocoOHOCTB BIaACTh
Pa3TMYHBIME CTIOCO0AMU
00IIIEHUs U
B3aHMMOJIEHCTBH,
apryMEHTHPOBAHHO BECTH
TMAJIOT, yMETh CMSTUYaTh
KOH(DJTUKTHBIC CUTYaINH,
Pa3BEPHYTO U JIOTUIHO
W3JIaraTh CBOIO TOUYKY
3peHUsl C UCIIOIh30BAHUEM
SI3BIKOBBIX CPEJICTB

I1P602

CnocoOHOCTE U BIIaJcHUE
CHUCTEMON XUMHUYECKUX
3HAHUI, KOTOpask BKIIOYAET:

OCHOBOIIOJIararomue

[IpakTrueckas
pabota No6
(m.5.4)

Pemenue 3agaun
37,38 (1 6,5)




MOHATHSI(XUMUYECKH
JJIEMEHT, aToM,
HIIEKTpOHHAs 000JI0UYKa
aToma, s-, p-, -0-
PIIEKTPOHHBIE OPOUTATIN
aTOMOB, HMOH, MOJIEKYJIa,
BAJICHTHOCTD,
PIIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCIICHNUS,
XUMHYECKas CBSA3b, MOJIb,
MOJISIpHAs Macca,
MOJIIPHBINA 00BEM,
YTJIEPOJIHBIN CKETIET,
(GyHKIMOHATBHAS TPYIINA,
pagukai, u3oMepus,
FOMOJIOTUYECKUU P,
FOMOJIOTH, YTIIE€BOAOPOIbI,
KHCIIOPOJI- U
a30Tco/IepKaIIne
coeIUHEHHS, OMOIOTrHUECKHU
AKTUBHBIE
BelecTBa(yrJIeBOIbI, JKUPHI,
OCJIKH1 ), MOHOMED, ITOJTUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COEIUHEHMUS,
KpUCTaJUIMYECKas pelérka,
TUITBI XUMHYECKUX PEaKIINi
(OKUCTUTENBHO -
BOCCTaHOBUTEJbHbIE, 9K30-
U DHIOTEPMUYECKHE ,
peaKIi HOHHOTO 0OMEHA),
pacTBOp, DIEKTPOIIUTHI,
HEJIEKTPOJIUTHI,
DIIEKTOPOJIUTHYECKAS
JMCCOLMAIs, OKMCITUTEb,
BOCCTAaHOBUTENb, CKOPOCTh
XAMHYECKON peaKIuu
XMMHUYECKOE paBHOBECHUE),
TEOPUU U 3aKOHBI(TEOPHS
XUMHYECKOTO CTPOCHUS
OPraHNUYeCKHUX BEIIECTB A,
M, bytieposa, Teopus
DACKTPOIUTUYECKOM
MCCOLIMAInY,
repuoandeckuit 3akox .M.
Mennenees, 3aKOH
COXpPaHEHHsI Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUUN A3BIK
XUMHH, (DaKTOIOrHYecKHe
CBEJICHUS O CBOMCTBAX,




COCTaBe, MOJYYCHUS U
0e30ImacHOM
HCITOJIb30BAHUH
BaKHEHIITIX
HEOPraHUYECKUX 1
OpPraHUYECKUX BEIECTB B
OBITY M IPAKTHYCCKOM
IeSITeIbHOCTH YeJIOBEKa

I1P603

CriocoOHOCTh U yMEHHE
BBISIBJISITH XapaKTEPHBIE
[IPU3HAKU U B3aUMOCBS3b
V3y4YEHHBIX IIOHATHH,
[IPUMEHSTD
COOTBETCTBYIOIIME TIOHATHS
[IPY OIIMCAHUM CTPOCHUS U
CBOMCTB HEOPTraHUYECKHUX U
OpPraHUYECKUX BEILECTB U
WX MpEeBpallleHUl; BBISIBIATh
B3aMMOCBSI3b XUMHUYECKUX
3HAHUU C OHATUAMH U
[IPEICTABICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX
[IPEIMETOB

I1P604

CrocoOHOCTh U yMEHUE
HCIIOJIb30BAaTh
HaUMEHOBAHUS XUMUYECKUX
COCIMHEHU I
MEXyHapOAHOIO COK03a
TEOPETUYECKOUN U
[PUKJIATHON XUMUHU U
TpUBHAJIbHbIE Ha3BaHUS
BAKHEHIIUX
BELIECTB(3TUJIEH, alleTHIIEH,
rIULEepuH, (heHod,
(dhopMabaerua, yKCycHas
KHUCJIOTA, TIIULWH, YyTapHbIA
ras, YIJICKUCIIbIN ra3,
aMMHaK, rali€HHast U3BECTD,
HerameéHas U3BeCTh,
MUTHEBAS COJA U APYTHX),
COCTaBJIATh (OPMYJIBI
HEOPraHUYECKUX U
OpPraHUYECKHUX BEIECTB,
YPaBHEHUS XUMHYECKHUX
peakIuii, O0BSICHATh UX
CMBICJI; TIOATBEPKAATD
XapaKTepHble XUMUYECKUE
CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMU
DKCIIEPUMEHTAMHU U
3aIUCsIMU YpPaBHEHUHN
peaxkuuii




I1P609

CnocoOHOCTh U YMEHHE
aHAJIM3UPOBATh
XUMHAYECKYI0 HHPOPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HBIX
MCTOYHHUKOB (CPEJICTB
MaccoBOM WH(pOpMaIHH,
cetb IHTEpHET U pyrue)

Tema 3.2
[IpakTueckoe
3aHsaTue Ne 7

JIP02

CnocoO6HOCTH K
[TPOIOJIKCHHIO
00pa3oBaHMS ¥ MOBBIIICHUS
KBaTM(UKAITIN B
n30paHHON
podecCuoHAIbHON
NEeSTEIILHOCTH U
00BEKTHBHOE OCO3HAHUE
PO XUMHUYECKUX
KOMIICTCHIIUIA B 3TOM;

JIPO3

CnocoOHOCTh yMETh
HCII0JIb30BaTh JOCTYDKCHUS
COBPEMEHHON XMMHUYECKOM
HAyKU ¥ XUMHUYIECKUX
TEXHOJIOTUN I
[MOBBIIIIEHNST COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO
pa3BUTHS B BEIOPAHHOI
podeCcCuOHAIBHON

eI TeIbHOCTH;

JIP0O4

CnocoOHOCTh U TOTOBHOCTH
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH KUZHU

[IpakTrueckas
pabora No7
(n.5.4)

JIPO8

CrniocoOHOCTH U OCO3HaHUE
LIECHHOCTU HAay4YHOU
NeSITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
1 UCCIIEZIOBATEIBCKYIO
NESTEIEHOCTD
WHIUBUAYAIBHO U B TPYIIE

MPO03

CIIOCOOHOCTH U TOTOBHOCTE
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOO0B peHIeHI/H[
MPaKTUYECKUX 334,
HpI/IMeHeHI/IIO pa3J’II/I‘—IHI)IX
METOIO0B IMO3HAHUS

MPO06

CriocoOHOCTB BIAJETh
Hay4YHBIM TUIIOM
MBIILIJICHUS, BIAJETh
Hay4HOU TEPMUHOJIOTUEH,
KJIFOUEBBIMH MMOHATHSIMH U

METOJaMU

Pemenue 3agaun
9,39,40 (1 6.5.)




MPO7

CriocoOHOCTD BBIIBUTaTh
HOBBIE UJIEH, NTPEIaraTh
OPUTHUHAJILHBIC TTOIXO/IbI U
perieHus

I1P603

Crnioco6HOCTH (hopmupo-
BaTh yYMEHHUS BBISIBIISTD
XapaKTePHbIC MPU3HAKU U
B3aMMOCBSI3b H3yYCHHBIX
MMOHSITUI

I1P604

CnocoOHOCTh U yMEHUE
HCII0JIb30BaTh
HaVMEHOBAHUS XUMUYECKUX
COEMHEHHI
MEXKyHApOAHOI'O COK03a
[UPAC, nonreepxaaTh
XapaKTEepPHbIE XUMHUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMUMH
PKCIIEPUMEHTaMH U
3anuCsIMU YpaBHEHUI
peakuuii

I1P606

CnocoOGHOCTh U BIIaJIeHNE
OCHOBHBIMH METOJIAMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKIX
siBJIeHUH (HaOIroAeHue,
W3MEpEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CnocoGHocTh hopmupo-
BaTh YMCHHE aHAJN3U-
POBAaTh XUMHUYECKYIO
nH(popMaILnio

Tema 3.3
[IpakTueckoe
3ansTue Ne 8

JIPO3

CIIOCOOHOCTE UCIIOJIE30BaTh
TTOCTHKEHUS] COBPEMEHHON
XUMUYECKON HAyKU U
XUMHYECKHUX TEXHOJIOTHH
17151 TTIOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEHIOpAHHOM
po¢ecCuoHaAIbHON
NeATeIIbHOCTH

JIPO7

CnocoOHOCTh B
COBEpLIECHCTBOBAHUE
SI3EIKOBOM M UMTATEIILCKOM
KYJIbTYpbI KaK CpeJICTBA
B3aUMOJCHCTBUS MEKIY
ITF0IbMU U TIO3HAHUSI MUPa

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSTEIILHO
(dbopMynHupoBaTh U

[IpaxTrueckas

pabota
(m.5.4)

Ne8

Permenue 3agaun
41,42 (1 6.5)




aKTyaJIU3UpOBaATh
npobieMy, paccMaTpUBaTh
€€ BCECTOPOHHE,
ONPEAEIISTh LEIN
NesATEIbHOCTH, 337aBaTh
rapamMeTpbl U KPUTEPUU UX
JOCTH>KEHHSI, BHOCUTD
KOPPEKTHUBHI B
NesATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKU
[IOCJIEICTBUH EATEIBHOCTH

MPO3

CIIOCOOHOCTEH M TOTOBHOCTD
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHX 3aJay,
IIPUMCHCHHIO PA3JIMYHBIX
MCTO/J0B ITIO3HAHUA

ITP605

CriocoOHOCTh U yMEHUE
yCTaHaBJIMBATh
[IPUHA/IEKHOCTD
M3y4eHHBIX
HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB K
onpeAeNEHHBIM KJlaccaM U
rpymnnam coenHeHUH
XapaKTepU30BaTh UX COCTaB
W BaKHEHIIINE CBOMCTBA;
OIIpEAEIATh BUIbI
XUMHUYECKHX CBS3EU
(xoBaJIeHTHAas!, HIOHHAS,
MeTaJlJIn4ecKasi,
BOJOPO/IHAS)), TUIIBI
KPUCTAJNINYECKUX PEIIETOK
BELIECTB;
KJ1accu(UIIUpPOBaTh
XUMHYECKHE PeaKuu

ITP608

CriocoOHOCTh U yMEHUE
[IAHUPOBATh U BBITOJIHATh
XUMHAYECKHI SKCIIEPUMEHT
(mpeBparieHus
OpPTaHUYECKUX BEUIECTB TPU
HarpeBaHUH, OJIy4YeHHE
HTUJICHA U U3yYEHUE eTo
CBOMCTB, Ka4€CTBEHHBIC
peaKIMy Ha aJIbJAETHIbI,
KpaxMaJl, yKCYCHYIO
KHUCJIOTY; AeHaTypauus
OeNKOB MIPHU HarpeBaHUH,
[IBETHBIE PEaKIH OEIIKOB;
MPOBOJIUTH PEAKITIH
MOHHOr0 0OMEHa,




OIIPENIENIATh CPEAY BOIAHBIX
pacTBOPOB, KAUYECTBEHHBIE
peakiuu Ha cyiabgar-,
KapOOHaT- U XJIOPUI-
aHMOHBI, HA KATHOH
aMMOHHSI; peIaTh
HKCIIEpPUMEHTAJIbHbIE
3a/1a4M 110 TEMaM
«MeTtamib» U «
Hemeranib») B
COOTBETCTBHUH C IIPaBUIAMU
TEXHUKH 0€30I1aCHOCTH IpU
oOpallleHnH , BEIIeCTBaMH U
1a00paTOPHBIM
o0opyIOBaHUEM;
[IPE/ICTABIATH PE3YJIbTAThI
XUMUYECKOTO
DKCIIEpUMEHTa B (hopMe
3aICH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIUN
1 GOPMYIUPOBATH BHIBOBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTh U yMEHUE
aHAJIM3UPOBATh
XUMHYECKYIO HH(OPMAIIHIO,
[OJTy4aeMyI0 U3 pPa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

Pasnen 4. CtpoeHue u cBOICTBA OPraHUYECKUX BEIIECTB

Tema 4.1
[IpakTueckoe
3ansitue Ne 9

JIPO1

Croco6HOCTH
chopMUPOBATh YYBCTBO
TOpA0OCTHU U YBAXKCHUS K
VCTOPUU U IOCTHKEHUSIM
OTEYECTBEHHOM
XUMHUYECKON HaYKH;
XUMHWYCCKU I'PaAaMOTHOC
[MOBE/ICHHE B
po¢ecCuoHaAIbHON
NEeSTeNbHOCTH U B OBITY IIPU
oOparieHuu ¢
XUMHYECKUMHU BEIIECTBAMH,
MaTepuaaamMu i
poreccaMu

JIPO3

Cr1ocoOHOCTh UCHOJIH30BATh
TTOCTHKEHUS] COBPEMEHHON
XUMUYECKON HAyKU U
XUMHYECKUX TEXHOJIOTHUH
JIJ1ST TTOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJILHOTO

IIpaxTrueckas
pabota Ne9
(n.5.4)

Permenue 3agaun
27,43,44 (m 6.5.)




pa3BUTHUS B BHIOPaHHOU
npodeccrnoHabHOM
NeSITeTbHOCTH

JIPO7

CriocoOHOCTE U
COBEPILIEHCTBOBAaHUE
SI3LIKOBOM 1 UNTATEILCKOM
KYJIbTYpbI KaK Cpe/ICTBA
B3aUMOJCHCTBHUS MEKITY
JI0JIbMU U TTIO3HAHUSI MUPA

MPO3

CIIOCOOHOCTBH ¥ TOTOBHOCTD
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHUX 3aJiay,
IIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MPO06

CrocoOHOCTb BIaJIETh
HAYYHBIM TUIIOM
MBbBIIIJICHU S, BIIaACTh
HAYYHON TEPMHHOJIOTHUEH,

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHBIX JICUCTBHI C
y4€TOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)KgoT0
JJIeHA KOJIJICKTHBA,
[MPUHUMATD LIETTU
COBMECTHOMH JIeSITEILHOCTH,
OpraHU30BBIBATH U
KOOPJMHUPOBATH JCHCTBUS
o €€ JOCTHKCHUIO:
COCTAaBIIATH MJIaH JICHCTBUIA,
pacnpenenarTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOU
paboThI

MP13

CriocoOHOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISTh
M03HABATEIbHYIO
NEATETHLHOCTD, BEISIBIIATE
MPOOJIEMbI, CTABUTH U
(dhopMynupoBaTh
COOCTBEHHBIE 3aJ]a4U B
o0OpazoBaTenbHON
EATETLHOCTH U
PKU3HCHHBIX CHTYaIUsX,
CaMOCTOSITEIIEHO
COCTABIIATH TUIAH PEIICHUS
POOJIEMBI C YUETOM

MMEIOIIMXCS PECYPCOB,




COOCTBEHHBIX
BO3MOKHOCTEH U
MpeIOYTEHUI

MP14

CnocoOHOCTh
(dhopMupoBaHHS U
[TPOSIBJICHUS IIIHPOKOM
DPYAHIAH B Pa3HBIX
001acTIX 3HAHUMH,
[MOCTOSIHHO ITOBBIIIATH CBOM
00pa3oBaTeNbHBIN U
KYJIbTYPHBIH YPOBCHb

I1P602

CrocoGHOCTD U BiaJIeHuE
CHUCTEMOUN XUMUYECKUX
3HaHUH, KOTOpas BKJIKOYAET
OCHOBOIIOJIATr AF0IINE
[OHSATHUSA: YTJIEPOIHBII
ckeneT, GQyHKIUOHATbHAs
rpyIna, pajuKa,
W30MEPUsL, TOMOJIOTUYECKUI
psill, TOMOJIOTH,
YTII€BOJOPOABI, KUCIOPO/I-
1 a30TCOAEpKaAIINE
coeIUHEHHS, OMOIOTrHUECKHU
AKTHBHbIE
BelecTBa(yrJIeBOIbl, JKUPHI,
OCJIK1 ), MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BE€HO U JIp.
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS; TEOPUU U
3aKOHBI(TEOPHUS
XUMUYECKOTO CTPOCHHUSI
OpPraHWYECKUX BEIIECTB A,
M, bytneposa, Teopus
PIEKTPOJIUTUYECKON
TUCCOITHAITNH,
rnepuoanueckui 3akox .M.
MeHeneeB u Jp.)

I1P603

CriocoOHOCTh U yMEHUE
BBISIBJISITH XapAKTEPHBIC
MPU3HAKH U B3aUMOCBS3b
V3Y4YCHHBIX TOHATHH,
[IPUMEHSI T
COOTBETCTBYIOIINE TIOHATHS
[IPY ONMCAHUM CTPOEHUS U
CBOMCTB HEOPTraHWYECKHUX U
OpPraHMYECKUX BEIIECTB U
WX TIpeBpallleHul; BBISIBIATh
B3aHMOCBSI3b XUMHUECKUX
3HAHUU C OHATUAMH U
[IPEICTAaBICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX

IIpCAMCTOB




I1P604

CnocoOHOCTh U YMEHHE
MCIIOJIb30BaTh
HAaMMCHOBAHHS XUMUYCCKHX
COEMHEHHI
MEXTyHApPOIHOTO COr03a
TEOPETUYECKOUN U
MPUKIIQTHON XUMHUHU
TPUBUAJILHBIC HA3BAHUS
BaXHEUIIIMX OPTaHUYECKUX
1 HEOPTaHUYECKUX
BEIIIECTB; COCTABIISATh
(dhopMyIbl, ypaBHEHUS
XUMAYCCKUX PEaKIIHid,
OOBSACHATH UX CMBICII,

I1P611

CrnocoOGHOCTB ¥ yMeHHe
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MMO3HAHUS BEUIECTB
Y XUMUYECKUX SBICHHUH JIIsI
00yJaronmxcs ¢
OrpaHUYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CriocoOHOCTh U yMEHUE
MCIIOJIb30BaTh pPelbeHO
TOUCYHYIO CUCTEMY
o6o3nauenuii JI. bpaitns
JUISL 3aIIMCH XMMHYECKHUX
(dhopMyI IS CENbIX U
C1a00BUIAIIINX
o0yyJaromuxcs

Tema 4.2
[IpakTHueckoe
sangaTue Ne 10-12

JIP02

CnocoOHOCTh M TOTOBHOCTh
K ITPOJIOJDKEHHTIO
00pa3oBaHMs U MOBBIICHUS
KBaJIM(DUKAIIY B
n30paHHON
po¢ecCuoHaANTbHON
NEeATeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
PO XUMUYECKUX
KOMIIETEHITAM B 3TOM

[IpakTHueckue

JIPO4

CnocoOHOCTh U TOTOBHOCTh
K 00pa3oBaHUIO U
caMo00pazoBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU

paboter Nel(-12
(m.5.4)

JIPO5

CnocoOHOCTB K
c(OpPMHPOBAHHOM
SKOJIOTHYECKON KYIbTYpHI,
[MOHUMaHKE BIUSHUS
COITMATEHO-Y)KOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE

[IPUPOTHON ¥ COLUATIBHOMN

Pemenne 3amaun 1
(n.6.5)

Pemenue 3amaun
1,7,8,13-19,23, 47,
48(1 6.5.)




Cperbl, OCO3HAHHE
r100aIbHOTO XapakTepa
HKOJIOrMYECKUX MpoliemM

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
MCCIEA0BATENIbCKON 1
[MPOEKTHOU JESTEIbHOCTH,
HaBbIKAMU PA3PELLICHUS
pooiem

MPO3

CriocoOHOCTh ¥ TOTOBHOCTE
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHUX 3aJiay,
IIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MPO7

CrocoOHOCTb BBIIBUTaTh
HOBBIC HJICH, ITPEIIaraTh
OPUTHHAIILHBIC TTOIXO/IBI U
pelIeHus

MP13

CrocoOHOCTh
CaMOCTOSTENHHO
OCYIIECTBIISATh
[M03HABATEIbHYIO
NIEATEIbHOCTD, BBISBIISTE
MpoOJIeMBbI, CTaBUTh U
(dbopmynHupoBaTh
COOCTBEHHLIE 3a70a4H B
o0pazoBarenbHON
EeITEIbHOCTH U
YKU3HEHHBIX CUTYAIHsIX,
CaMOCTOSTEIIBHO
COCTaBJIATH TUIAH PEIICHUS
MPOOJIEMBI C YIETOM
MMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH 1
[PEIIIOYTEHUI

MP15

CriocoOHOCTh U YMEHHE
1aBaTb OLICHKY HOBbBIM
CHUTYaIIsIM, BHOCUTh
KOPPEKTUBBI B
NesTeIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
LEISIM

I1P601

CriocoOHOCTh
copMHpOBaThH
[IPEJICTABIICHHUS: O
XUMHUECKOMN
COCTaBJISIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POITH




XMW B TIO3HAHUH SBJICHUN
pUpOJBL, B GOPMUPOBAHUH
MBIIUICHUS M KYJIBTYPBI
JIMIHOCTH, €€
(hyHKIIMOHATILHOM
rPaMOTHOCTH,
HEOOXOUMOM ISl PEeIICHUS
MPAKTUYECKUX 337249 U
HKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO U
[PUPOIHON Cpeae

I1P606

CnocoOHOCTH K BJIaJICHHUIO
OCHOBHBIMH METOIaMHU
HAyYHOTO ITO3HAHHS
BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJt01eHHE,
M3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHUE)

I1P608

CnocoOHOCTh U yMEHHE
[JIAHUPOBATH U BBITIONHSATH
XUMHYECKUI SKCIIEPUMEHT
(npeBpartleHus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHWU, TIOJTYICHHE
STHJICHA U U3yYEHUE €TO
CBOMCTB, KQUCCTBCHHBIC
peaKiuy Ha ambIeTuIbl,
Kpaxmall, YKCYCHYIO
KHCIIOTY; ICHATypalus
OeNIKOB IIPU HarpeBaHUH,
[[BETHBIE PEaKIIUU OETIKOB;
MMPOBOIUTH PEAKIINN
HOHHOTO 0OMEHa,
OTIPECIIATH CPEy BOAHBIX
[PacTBOPOB, KaUeCTBEHHBIE
peakiuuu Ha cynbdat-,
KapOOHAT- U XJIOPHI-
AQHWOHBI, HA KATHUOH
aMMOHHS;, pelIaTh
DKCIIEPUMECHTAIILHBIC
3a/1a4M 10 TeMaM
«MeTamib» 1 «
Hemeramis») B
COOTBETCTBHUH C MPaBUIIAMH
TEXHUKHU 0€30MacHOCTH TpHU
oOparieHuu , BEeIecTBaMu 1
1a0opaTOPHBIM
o0opynoBaHUEM;
[PE/ICTaBIATh PE3YIIbTATHI
XUMHIECKOTO
DKCIIepUMeHTa B (hopme




3alMCH YpaBHCHU M
COOTBETCTBYIOIIMX PEAKLIUN
1 (GOPMYIUPOBATH BHIBObBI
Ha OCHOBE 3THUX
pE3yJIbTaTOB

I1P609

CriocoOHOCTh U yMEHHE
aHAJIN3UPOBATh
XUMHUYECKYI0 HHPOPMALIUIO,
[10JIy4aeMYI0 U3 Pa3HbIX
WCTOYHUKOB (CPE/ICTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1P610

CriocoOHOCTh U yMEHHE
co0Jro1aTh MpaBuiIa
HKOJIOTMYECKH
11€J1eC000pa3HOro
[MOBEICHUS B OBITY U
TPYZLOBOH AEATENbHOCTH B
LEJIIX COXPAHEHUS CBOETO
3]10pOBbsI U OKpY’KaroIien
Cpe/ibl; YUUTHIBATh
OIIaCHOCTh BO3JICHCTBUS Ha
YKUBBIE OpraHU3MbI
OIpeIeIEHHBIX BEILECTB,
[MOHMMas CMbICJI TOKA3aTes
[peIesIbHON JOIyCTUMOMN
KOHLIEHTpaLlUu

I1P611

CriocoOHOCTh U yMEHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/IaX TIO3HAHHS BEIIECTB
1 XUMHWYECKHX SIBJICHUN JJIA
oOyJaromuxcs ¢
OIrpaHU4YCHHBIMHA
BO3MOXKHOCTSIMH 37I0POBbSI

I1P612

CriocoOHOCTh U yMEHUE
MCIIOJIB30BATh PENBE(PHO
TOYCYHYIO CUCTEMY
obo3nauenuii JI. bpaiins
IS 3AITACH XMMUYECKUX
(bopMyI TS CIETBIX U
CI1a00BHUAAIINX
o0yJaromuxcs

Tema 4.3
[IpakTHueckoe
samstie Ne 13

JIPO1

CrnocoGHOCTh
c(hopMHUPOBATH YYBCTBO
FOPJOCTH U YBAKEHUS K
WCTOPHUH U IOCTHKEHUSIM
OTEYECTBEHHOMN
XUMHUYECKON HAyKU;
XUMUYECKHU TPaMOTHOE

MOBEICHNE B

[IpakTnueckas
pabota Nel3
(n.5.4)

Pemrenue 3agauu
45,46 (6.5.)




podecCuoHATBHON
NEeSTEIbHOCTH U B OBITY IIPU
oOpareHuu ¢
XAMHYECKUMH BEILECTBAMH,
MaTepHaJaMH |
[poreccaMu

JIPO2

CnocoO6HOCTh U TOTOBHOCTh
K IIPOJIOJKEHHUIO
00pa30oBaHUS ¥ MOBBIIICHUS
KBaJTH(UKAINN B
n30paHHOMN
podeccrnoHabHOM
NEeSITeIbHOCTH U
00BEKTUBHOE OCO3HAHUE
PO XUMUYECKUX
KOMIIETCHIIMH B 3TOM

JIPO3

CrocoOHOCTH
MCIIOJIb30BaTh JOCTHKCHUS
COBPEMEHHON XMMUYECKOMN
HAayKH 1 XUMHUYECKUX
TEXHOJIOTUM ISt
[MOBBILLIEHUSI COOCTBEHHOTO
WHTEIJICKTYaJIbHOTO
pa3BUTHA B BEHIOpAaHHOMU
podeccnoHaTbHOM
eI TeNIbHOCTH

MPO1

CrocoOHOCTh U yMEHUE
CaMOCTOATEIIEHO
(dbopMynupoBath u
aKTyaJIM3UpPOBaTh
mpo0yeMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
ONPEACIIATH LEIU
NeATEIbHOCTH, 337aBaTh
[apaMeTpbl U KPUTEPUU UX
JOCTHIXXCHUSA, BHOCUTD
KOPPEKTHUBBI B
JNCATCIIbHOCTDh, OIICHUBATDH
COOTBETCTBHUE PE3YIBTATOB
[I€JISIM, OLIEHUBAaTh PUCKHU
[MOCJIEACTBUM AEATEIBHOCTH

MPO03

CnocoO6HOCTH K
CaMOCTOSITEIIbHOMY ITOMCKY
METOIOB PEIICHHUS
MPAKTUYCCKUX 3a/1a4,
[IPUMEHCHHIO Pa3IMYHBIX
Croco00B pacro3HaBaHUS
OpPraHUYECKUX BEIIECTB Ha
MPUMEPE AJIbJICTHIOB,
CIIMPTOB, YTJIEBOIOB,
YKCYCHOMW KHCJIOTBI, OeJiKa 1
T.I1.) C UCTIOJIB30BAHUEM HX




(hU3UKO-XMMHYECKUX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIHA.

MP04

CriocoOHOCTh OBJIACTh
BUIAMU JCATEIBHOCTHU 110
[OJIy4YCHHIO HOBOTO 3HAHMS,
€ro MHTEPITPETAIIH,
peoOpa3oBaHUIO U
[IPUMEHCHHIO B Pa3JINYHBIX
Y4eOHBIX CHUTYallUsAX, B TOM
YHCIIE TIPH CO3IaHUN
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB

MPO5

CrnocoOGHOCTB ¥ yMeHHe
IICPCHOCUTL 3HAHHUA B
M03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KH3HEAEATEIILHOCTH;
WHTCTPHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOrnacreit

MPO7

CrocoOHOCTb BBIIBUTaTh
HOBBIC HJICH, ITPEIIaraTh
OPUTHHAIILHBIC TTOIXOJIBI U
pelIeHus

MPO08

CriocoOHOCTh OBNIAJIETh
HABBIKAMU TIOJTYYCHUS
nH(bOpMAaIU 13
WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITLHO
OCYIIIECTBISTH TIOUCK,
aHaJIN3, CUCTEMATH3AIUI0 1
WHTEPIPETAIIIO
WH()OPMAIIAN PA3ITAIHBIX
BUIOB U (popm
[IPEICTABICHUS

MP13

CriocoOHOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISTh
M03HABATEIbHYIO
NEATETHLHOCTD, BEISIBIIATE
MPOOJIEMbI, CTABUTH U
(dhopMynupoBaTh
COOCTBEHHBIE 3aJ]a4U B
o0OpazoBaTenbHON
EATETLHOCTH U
PKU3HCHHBIX CHTYaIUsX,
CaMOCTOSITEIIEHO
COCTABIIATH TUIAH PEIICHUS
POOJIEMBI C YUETOM

NMEIOIIUXCSI PECYPCOB,




COOCTBEHHBIX
BO3MOKHOCTEH U
MpeIOYTEHUI

MP14

CnocoOHOCTh
(dhopMupoBaHHS U
[TPOSIBJICHUS IIIHPOKOM
DPYAHIAH B Pa3HBIX
001acTIX 3HAHUH,
[MOCTOSIHHO ITOBBIIIATH CBOM
00pa3oBaTeNbHBIN U
KYJIbTYPHBIH YPOBCHb

I1P601

CnocoOHOCTh
copmMHpOBAThH
MPEACTABJICHUS: O
XUMHUYECKON
COCTAaBJIIOIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XUMUH B IO3HAHHUHM SIBJICHHUI
MPUPOJIbI, B POPMHUPOBAHUH
MBIIIJICHUS B KYJTbTYPBI
JIMYHOCTH, €€
(byHKIMOHATBLHON
rPaMOTHOCTH,
HEOOXOAUMOM ISl PEeLICHUS
MPAaKTUYECKHUX 3a/1a4 U
PKOJIOTHYCCKH
000CHOBAaHHOTI'O OTHOILICHHMS
K CBOEMY 3JI0POBBIO U
[IPUPOIHOM Cpene

I1P607

CnocoOHOCTh
chopMupoBaTh
[peICTaBICHHUS: O
XUMHYECKON
COCTaBJISAIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XAMHH B [TO3HAHUHN SIBJICHUN
MPUPOBI, B POPMUPOBAHUU
MBIIIICHUS i KYJTbTYPBI
JTMYHOCTH, €€
(YyHKIIMOHATIEHOM
rPaMOTHOCTH,
HE0OXOIUMOM ISl peIIeHUS
MPAKTUICCKUX 33729 U
KOJIOTHYCCKH
000CHOBAHHOI'O OTHOILICHHUS
K CBOEMY 3JI0POBbBIO U
[IPUPOJTHOM cpefie

I1P609

CrocoOHOCTh U yMEHUE
aHAJIM3UPOBATh
XUMUYECKYIO0 HH(POpMAIIHIO,




[OJTy4aeMyI0 U3 pa3HbIX
WCTOYHUKOB (CPE/ICTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1P611

CriocoOHOCTh U yMEHHE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX HOCTYIIHBIX
METO/ax MTO3HAHUS BEUICCTB
1 XUMHWYECKUX SIBJICHUN JJIA
00yJaromuxcs ¢
OrpaHUYCHHBIMHU
BO3MOXHOCTAMU 3J0POBbsA

I1P612

CriocoOHOCTh U yMEHHE
HCII0JIb30BaTh pelbeHO
TOUYCUHYIO CUCTEMY
o6o3nauenuii JI. bpaitns
TS 3aMTUCH XUMUYECKUX
(dbopMyIl A CIENbIX U
CI1a00BUISAIIINX
oOy4aromuxcs

Paznen. 5. Kunernueckue n TCPMOAUHAMHUYCCKHUEC 3aKOHOMCPHOCTH ITPOTCKAHUA XUMHYCCKUX

peakuui

Tema 5.1
[IpakTHueckoe
saustue Ne 14

JIP02

Cr1ocoOHOCTH ¥ TOTOBHOCTE
K ITPOJIOJKEHHIO
00pa3oBaHMS ¥ TOBBIICHUS
KBaTH(DUKAITIY B
n30paHHOMN
podeccnoHaTBEHOM
EeITEIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POITU XUMUYECKUX
KOMIIETEHITUM B 3TOM

JIPO3

CIIOCOOHOCTE UCIIOJIE30BaTh
TTOCTHKEHUS] COBPEMEHHON
XUMUYECKON HAyKU U
XUMHYECKHUX TEXHOJIOTHH
17151 TTIOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEHIOpAHHOM
po¢ecCuoHaAIbHON
NeATeIIbHOCTH

JIPO8

CriocoOHOCTh 0OCO3HAHUS
LICHHOCTU HAay4YHOU
NEesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
1 UCCIIEZIOBATEIBCKYIO
NESTEIbHOCTD
WHIUBUAYAIBHO U B TPYIIE

MPO1

CrocoOHOCTh U yMEHUE
CaMOCTOSITENTLHO

IIpaxTrueckas
pabota Nel4
(m.5.4)

Pemenue 3agaun
10-12, 49,50
(m6.5.)




dhopmynupoBaTh U
aKTyalTu3UpPOBAThH
poGiieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OTIpeACIATh LENU
NesITeIbHOCTH, 337aBaTh
MapaMeTpbl U KPUTEPUHU UX
JOCTHIXKXCHUSA, BHOCUTD
KOPPEKTUBBI B
ACATCIIbHOCTh, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB
[[eJIsIM, OIICHUBATh PUCKU
[OCIICACTBHI 1€ATEIHbHOCTH

MPO02

Cnoco6HOCTh OBNAACTh
HaBBIKAMH y4eOHO-
HCCIIEI0BATENBCKON 1
[POEKTHOM JIEATEIILHOCTH,
HABBIKAMU Pa3peIICHUS
pobieM

MPO3

CIIOCOOHOCTBH ¥ TOTOBHOCTD
K CaMOCTOATCIIbHOMY
IIOMCKY METOZA0B PCHICHUA
IIPAKTUYCCKHX 3aJay,
IIPUMCHCHHIO PA3JIMYHBIX
MCTO/J0B ITIO3HAHUA

MPO06

CrocoOHOCTb BIaJIETh
HAYYHBIM TUIIOM
MBbIIIJICHU S, BIIaACTh
HAyYHON TEPMHHOJIOTHUEH,
KJIIFOUCBBIMU ITOHATHUSIMU U
METOJAMH

MPO7

CrocoOHOCTE BBIIBUTATh
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXO0JTBI U
pelieHus

MP11

CrniocobHOCTh BBIOMPATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JECHCTBUI C
Y4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEUN KaXXI0TO
4YJIeHa KOJIJIEKTHRA,
[MPUHUMATD LIETTU
COBMECTHOH JIEATCILHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH JEHCTBUS
1Mo €€ JOCTUKEHUIO:
COCTAaBJISATH IIJIaH JICHCTBUH,
pacrnpeiensiaTb poJiu ¢
Y4ETOM MHEHUI

YYaCTHHUKOB, 00CYKIaTh




pe3yJIbTaThl COBMECTHOM
paboThHI

MP15

CriocoOHOCTh U yMEHHE
aBaTh OLIEHKY HOBBIM
CUTyallusaM, BHOCUTDH
KOPPEKTHUBHI B
JACATCIIbHOCTh, OICHUBATDH
COOTBETCTBHUE PE3YJILTATOB
LEIIIM

I1P608

CriocoOHOCTh U yMEHHE
[UTAHUPOBATH U BBIMOJIHATH
XUMUYECKUH SKCIIEPUMEHT
(npeBpaiueHus
OpPraHUYECKUX BELIECTB IIPU
HarpeBaHUH, MOIy4YeHHUE
STUJICHA U U3yYEHUE ero
CBOMCTB, KQUCCTBCHHBIC
peaKIMK Ha aJIbJAErHIbl,
KpaxMaJl, yKCYCHYIO
KHUCJIOTY; A€HaTypauus
OEJIKOB IIPU HarpeBaHUH,
LIBETHBIE PEaKIH OCIJIKOB;

I1P609

CriocoOHOCTh U YMEHHE
aHAJM3UPOBATH
XMMHYECKYI0 HH(OpMauIio,
[OTY4aeMyI0 U3 Pa3HbIX
MCTOYHHKOB (CPEICTB
MaccoBOM WH(pOpMAIHH,
cets MHTEpHET U OpyrHe)

Pasnen 6. PactBop

Tema 6.2
[IpakTueckoe
3anstue Ne 15

JIPO3

Cr1ocoOHOCTh UCHOJIL30BATh
TTOCTHKEHUS] COBPEMEHHON
XUMHUYECKON HAyKU U
XUMHYECKUX TEXHOJIOTHH
1715 TTOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEHIOpAHHOM
po¢ecCuoHaANTbHON
NeATeIIbHOCTH

JIPO4

CnocoGHOCTh
WCIIOTh30BaTh JTOCTHXKCHUS
COBPEMEHHON XUMUYECKOMN
HayK{d U XUMHUYECKUX
TEXHOJIOTHH I
MOBBIIIIEHUS] COOCTBEHHOT'O
WHTEIJICKTYaJIbHOTO
Pa3BUTHUS B BEHIOPAHHOM
podecCuoHaATbHON

JCATCIIBHOCTHU

[IpakTueckas

pabota
(m.5.4)

Nel5

Permenue 3agaun




JIPO8

CriocoOHOCTh OCO3HAHMS
LICHHOCTU HAay4YHOU
eITeIbHOCTH, TOTOBHOCTE
OCYIIECTBIISITh MPOEKTHYIO
1 UCCIIEI0BATEIIbCKYIO

eI TCIIEHOCTD
WHIMBHUIYAJIBHO U B TPYIIE

MPO02

CriocoOHOCTB BJIaJIETh
HaBBIKAMU y4eOHO-
HCCIIEI0BATENBCKON U
MPOEKTHOM JIeATEIILHOCTH,
HAaBBIKAMU Pa3peIICHUS
pobieM

MPO7

CrocoOHOCTh BBIABUTATH
HOBBIC UJIEH, PEJIaraTh
OpUTMHAJIbHBIE TOAXOIbI U
peLIeHUs

I1P607

CriocoOHOCTh U yMEHUE
[IPOBOAUTH PACUETHI IO
XUMAYECKUM (OopMyIaM 1
YpaBHEHUSM XUMHUYECKUX
pEaKUrii C HCTIOJIb30BAHUEM
(bu3MYECKUX BEIUYMH,
XapaKTEepU3YIOIINX
BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMasbHBIE YCIIOBUS)
ra3oB, KOJTUYECTBA
BELIECTBA; MCIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE
3HAHUS JUISl IPUHATHS
pELICHN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BELIECTBAMHU U
X IPUMEHEHUEM

I1P609

CriocoOHOCTh U YMEHHE
aHaJIM3UPOBAThH
XMMHYECKYI0 HH(OpMaIuIo,
MOTy4aeMyI0 U3 Pa3HBIX
VCTOYHHKOB (CPEICTB
MaccoBOW MH(popMaluy,
cets MHTEpHET U Opyrue)

I1P610

CriocoObHOCTh U YMEHHE
coOro1aTh MpaBuiia
KOJIOTHYCCKH
11e71ecoo00pa3Horo
MMOBEICHUS B OBITY U
TPYJIOBOH JESTEIBHOCTU B
[[EJISIX COXPAHEHUS CBOETO

310POBBS U OKPYXKArOIIEH




Cpelibl; yUUTHIBATh
OIIaCHOCTb BO3ICHCTBUS Ha
YKUBBIC OpraHU3MBbI
ONpeACIEHHBIX BELIECTB,
[MOHMMasl CMBICII ITOKa3aTens
[IpEACIIBHON JOITYCTUMOM
KOHLICHTPALUU

I1P611

CriocoOHOCTh U YMECHHE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MTO3HAHUS BEUICCTB
Y XUMHYECKUX SBICHUM IS
0o0ydJaronmxcs ¢
OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

Pasznen 7. Xumusi B ObITY ¥ POU3BOICTBEHHOM JIEATEIHHOCTH Y€

JIOBCKaA

Tema 7.1
[IpakTueckue
sangaTusa Ne 16-17

JIPO1

CnocoOHOCTh U
c(hOpPMUPOBAHHOCTH
YYBCTBa FOPJOCTH U
YBaKEHHS K HICTOPUH U
TTOCTHDKEHUSIM
OTEYECTBEHHOMN
XUMHAYECKON HAYKH;
XUMHAYECKH IPaMOTHOE
[OBEJICHHE B
podeccnoHaTbLHOM
NeSITeJIbHOCTH U B OBITY MU
oOparieHuu ¢
XUMAYECKHMHU BEIIECTBAMH,
MaTepHalaMH U
poreccaMmu

JIPO2

CnocoOHOCTh ¥ TOTOBHOCTH
K MIPOJIOJKEHHIO
00pa3oBaHMs U MOBBIIIEHUS
KBaTU(DUKAITIH B
n30paHHON
npodeccnoHanbHOM

e TSIILHOCTH U
00BEKTUBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMITETEHITNI B 3TOM

IIpaxTrueckas
pabota Nel6-17
(n.5.4)

JIPO4

CnocoOHOCTh M TOTOBHOCTh
H CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

MPO3

Cr1ocoOHOCTEH ¥ TOTOBHOCTE
K CaMOCTOSITeJ'II)HOMy
[MOMCKY METOJIOB PEIICHHUS
HpaKTI/I‘-IeCKI/IX 3aaa4,




IIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MP04

Cr1ocoOHOCTD BIaACTh
BHIAMH JI€ATE€ILHOCTH 110
[OJYYCHHUIO HOBOT'O 3HAHHMS,
€ro MHTEePIPETaLnH,
MpeoOpa3OBaHUIO U
[IPUMCHCHHIO B Pa3JINIHBIX
y“Ie6HbIX CI/ITyaI_[I/ISIX, B TOM
YKCJIC TP CO3TaHUHU
Y4eOHBIX M COITMATbHBIX
[IPOCKTOB

MPO5

CriocoOHOCTh U yMEHHE
[IEPCHOCUTH 3HAHUS B
MMO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH
YKU3HEICSITCIIBHOCTH,
WHTEIPUPOBATH 3HAHUS U3
Pa3HBIX MTPEIMETHBIX
oOacreit

MPO08

CnocoOHOCTh BIAACTh
HABBIKAMHU TIOJTYYCHUS
nHpOpMauK U3
VMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTEHO
OCYIIECTBIISATH TIOUCK,
aHaJIU3, CUCTEMATH3AIUIO U
WHTEPIPETAIHIO
nH(OPMALIUY PA3IUYHBIX
BUJIOB U (pOopM
[PEICTaBICHUS

MP09

Cr1ocoOHOCTH BIaACTh
Pa3IMYHBIME CTIOCO0AMU
00IIEeHUs U
B3aHMMOJIEHCTBH,
apryMEHTHPOBAHHO BECTH
TMAJIOT, yMETh CMSTYaTh
KOH(DITUKTHBIC CUTYaINH,
Pa3BEPHYTO U TIOTUIHO
W3JIaraTh CBOIO TOUYKY
3peHUsl C UCTIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB

MP16

CriocoOHOCTh ITOHUMATh
CBOE€ SYMOLIMOHAIIBHOE
COCTOSIHHE, BUIETh
HaIpaBJICHUS Pa3BUTHUS
COOCTBEHHOI
PMOIIMOHAIBHOMN Cephl,
OBITH YBEpEHHBIM B cebe

MP17

Cnoco0OHOCTh ITOHUMATH

OMOIIMOHAJIbHOC COCTOAHHEC




IPYTUX, YYUTHIBATH €TO TPH
OCYIIECTBIEHUUN
KOMMYHHKAIHH,
CIOCOOHOCTH K COUYBCTBHIO
U COIICPSIKMBAHHIO

MP18

CIOCOOHOCTh MPUHUMATh
ce0sl, TOHNMAas CBOU
HEIOCTATKH U JJOCTOMHCTBA,
HpI/IHI/IMaTB MOTHUBEI 1
apryMEHThI IPYTUX JIIOACH
[IPY aHAJIN3E PE3y/IbTaTOB
JACATCIIbHOCTH, HpI/I3HaBaTb
CBOE MMPaBO M MPABO APYTHX
JIIOJCH Ha OIIUOKU,
pa3BHBATh CIIOCOOHOCTH
IIOHUMATh MI/Ip C IIO3UIINu
JPYroro 4eJoBeKa

I1P602

CHUMBOJIMYECKUH A3BIK
XUMHH, (PAKTOIOrHYECKUE
CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJyYEHUs U
0e30macHoM
MCII0JIb30BAHUU
BAKHEHILIUX
HEOpPraHUYECKUX U
OpPraHUYECKUX BELIECTB B
OBITY U IPAKTHUUYECKOMN
NesITeIbHOCTH YEJIOBEKa

I1P606

CrocoOGHOCTh U BiIaJIeHUE
OCHOBHBIMH METOJIaMU
HayYHOTO TO3HAHUS
BEIIECTB U XUMUYECKHIX
sBIIeHUH (HaOII0eHHE,
M3MEpEeHUE, SKCIIEPUMEHT,
MO/IETUPOBAHUE)

I1P609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIUIO,
[10JIy4a€MYI0 U3 Pa3HBIX
MCTOYHUKOB (CpECTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1P611

CrocoOHOCTh U yMEHHE
MPUMEHSTH 3HaHHSI 00
OCHOBHBIX TOCTYITHBIX
METO/1aX TIO3HAHHS BEIECTB
1 XUMHYECKHX SIBJICHUN JJIA
oOyJaromuxcs ¢
OIrpaHU4YCHHBIMHA

BO3MOXKXHOCTAMHU 3JO0POBbs




I1P612 CnocoOHOCTh U YMEHHE
MCTI0JIb30BATh pebeHO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
VTS 3aITUCH XUMHYECKIX
(hopMyII IJIs CIETBIX U
CIIa0OBUIAIIIAX
00yJaromuxcs

4 Onucanue Npoueaypbl OLEHUBAHUS

Pesynprarel O0yueHUss 1O TMpeAMETy, YPOBEHb C(HOPMHPOBAHHOCTH KOMIICTCHIIUN
OIICHUBAIOTCS MO  4YeTBHIpEX  OaJdbHOM  IIKaje  OIEHKAMHU:  «OTJIMYHO»,  «XOPOIIOY,
«YJIOBJIETBOPUTEIBLHO», «HEYIOBICTBOPUTEIILHO.

Tekyiass arrecranusa IO MNPEAMETY MPOBOJIUTCS C LEIbI0 CUCTEMATHYECKOW MPOBEPKHU
JTOCTIOKeHHUH 00ydatonuxcsi. OObeKTaMH OIICHUBAHUS SIBJISIFOTCS: CTETICHh YCBOCHUS TEOPETHUECKUX
3HAHUW, YPOBEHb OBJAJCHUS MPAKTUYECKUMH YMEHHUSMHU U HABbIKAMHU IO BCEM BHJIaM y4ueOHOU
paboThl, KaYeCTBO BHITIOJIHEHHSI CAMOCTOATENIbHON paboThl, yueOHast TUCIUIUIMHA (aKTUBHOCThH Ha
3aHSATUSIX, CBOEBPEMEHHOCTh BBIMIOJIHEHUS PA3JIMYHBIX BUJIOB 3a/IaHUM, TTOCEIIAEMOCTh BCEX BUIOB
3aHSTHUH 110 ATTECTYEMOM TUCLUIUIMHE).

[Ipu mpoBeneHHM NPOMEKYTOYHOM AaTTECTALlMM OLIEHUBAETCS JIOCTUKEHUE CTYIEHTOM
3aIUTAHUPOBAHHBIX 110 JUCHUIUIMHE pEe3YyJIbTaTOB OOy4YeHHUs, OOECNeYMBAIOIMIUX PE3YyIbTaThI
OCBOCHHS 00pa30BaTEIbHON MTPOTrPaMMBI B IICJIOM.

Kpurtepnu onieHuBaHus YCTHOIO OTBeTA

(oLIEeHOUYHBIE CPEJCTBA: cOOECEeIOBAaHUE, 3allUTa COOOIICHHUS, JTOKIA], WHIUBHIYaIbLHOTO /
IpyNIIOBOro NpoekTa, AudepeHnpoBaHHbIX 3JaHHM, 33JaHUI IPAKTUUECKUX PadboT)

5 6a/1510B - OTBET MOKa3bIBAET MIPOYHBIE 3HAHUSI OCHOBHBIX IIPOLECCOB XUMUH, OTINYAETCS
INyOMHOW W TOJHOTON PacKpbITHS TEMbl; BaJe€HHE TEPMUHOJOTMYECKUM amlapaTroM; yMEHHE
OOBSICHATH CYIIHOCTh, SIBJICHHM, TPOIECCOB, COOBITUM, JenaTh BBIBOJABI U 00OOIIEHHUS, aBaTh
apryMeHTHPOBAaHHBIE OTBETHI, IPUBOAUTH PUMEPHI; CBOOOHOE BilaIECHUE MOHOJIOTUYECKOH PeUblo,
JIOTUYHOCTh U TIOCJIEI0BAaTEIbHOCTh OTBETA; YMEHHUE MPUBOJUTH MPUMEPHI COBPEMEHHBIX MPOOIIEM
u3yyaeMoi 00J1acTH.

4 Gaaya - OoTBET, OOHAapYXUBAIOLIUN IPOYHBIE 3HAHUS OCHOBHBIX MPOLECCOB XHMHH,
OTJIMYAETCA TITyOMHON M MOJHOTONW PAaCKPBITUS TEMBI; BIaJICHUE TEPMUHOJIOIMYECKUM annapaToMm;
YMEHHE OOBSICHATH CYIIHOCTb, SIBJIEHMH, IMpPOLECCOB, JeNaTh BBIBOABI MW 0000IEHUs, JaBaThb
apryMEeHTHPOBAHHbBIE OTBETHI, IPUBOJUTH IPUMEPBL. OHAKO JOIYCKAETCs OJHA - IBE HETOYHOCTH B
OTBETE.

3 Oasya — OTBET, CBMJETENBbCTBYIOUIMI B OCHOBHOM O 3HAHMHU IHPOLECCOB XHUMMHH,
OTJIMYAIOIINNCA HEAOCTATOYHOW INIyOWHON M TOJHOTOW PacKpbITUS TEMbl; 3HAHMEM OCHOBHBIX
BONPOCOB TeOpHM; clabo c(HOPMUPOBAHHBIMM HaBBIKAMHM aHalU3a SBJICHWUH, IPOLECCOB,
HEJOCTaTOYHBIM YMEHUEM JaBaThb apryMEHTHpPOBAHHbIE OTBETbl M MPUBOJUTH IPUMEPHI.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJEpKAHWU OTBETA; HEYMEHUE MPHUBECTH MPUMEP Pa3BUTHUS
CUTYallUH, IPOBECTH CBSI3b C JPYTUMH aCIIEKTaMH U3y4aeMOi 00JIacTH.

2 Oamma — oTBeT, OOHApYKMBAIOIIUN HE3HAHHE IMPOLIECCOB, H3Y4YaeMbIX XHUMUH,
OTJIMYAIOMIMNACS HErJTyOOKMM PpAacKpbITHEM TEMbl; HE3HAHHMEM OCHOBHBIX BOIIPOCOB TEOPHUH,
HeC(OPMUPOBAHHBIMM ~ HABbIKAMH  aHaiM3a  SIBJICHUH, IPOLECCOB; HEYMEHHWEM JlaBaTh
apryMeHTHPOBaHHBIE OTBETHI. JIONyCKalOTCsl cepbe3HbIe OMMOKH B COAECP)KaHUN OTBETA; HE3HAHUE
COBpPEMEHHOM NnpolIeMaTuK u3yyaemMon o0IacTH.




OneHka YKCIEPUMEHTAIBHBIX YMEHUit

OreHKa CTaBUTCS HA OCHOBAHWHW HAOIIOJCHUS 32 00yJaIOMIMMUCS U TTMCBMEHHOTO OTYeTa 3a
pabory.

5 6anu10B - paboTa BBITOTHEHA MTOTHOCTHIO M MTPABUIIHHO, CIICNIaHbl IPAaBUIIBHBIC HAOIOICHNUS
Y BBIBOJIBI; SKCIIEPUMEHT OCYIIECTBIICH I10 IJIaHY C YI€TOM TEXHHUKH O€30MMaCHOCTH M TIPABUI PabOTHI
C BemecTBaMH W OOOPYJOBAaHWUEM; TMPOSBICHBI OPraHU3alMOHHO - TPYIOBBIE YMCHHS,
MOJJICP)KUBAIOTCS. YUCTOTa pabo4yero Mecra M MOPSAAOK (HAa CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS
PCaKTHUBBI).

4 6ana - paboTa BBIMOTHEHA MMPABUIIBHO, C/ICTIAHbl TPABIIIbHBIC HAOIIOACHUS U BBIBOJIBI, HO
IPUA TOM DKCIEPUMEHT MPOBEACH HE TOJIHOCTHIO HIIM JIONYIICHBI HECYIIECTBEHHBIC OIIUOKU B
pabote ¢ BeuiecTBaMu 1 000pyIOBaHUEM.

3 fanaa - pabora BBINIOJHEHA MPABHIILHO HE MEHEE 4YeM HAMOJIOBUHY HIIHM JOIYIICHA
CYIIIECTBEHHAS OITMOKA B XO/I€ SKCIIEPUMEHTA B 00BCHEHUH, B OPOPMIICHUU PAOOTHI, B COOJIIOICHUN
NPaBUJI TEXHUKU 0€301MacHOCTH Ha paboTe C BEHIeCTBAMH U 000PYA0BaHHEM, KOTOPAsi UCIIPABIISETCS
10 TpeOOBaHUIO MPETOAABATEIS.

2 fasna - nmomyimieHbl aBe (M Oosiee) CylIecTBEHHBbIE OIMMMOKH B XOJ€: DKCIIEPUMEHTA, B
00BsiICHEHUH, B 0()OPMIICHUH pabOTHI, B COOJIIOJICHUH MTPABHII TEXHUKH 0€30MacHOCTH IpU padoTe C
BEIIECTBAMH M 000PYI0BaHUEM, KOTOPBIC 00yUYAIOIIMIACS HE MOXKET UCITPABUTH JIaXKe 10 TPEOOBAHUIO
nperoaaBarelis; paboTa He BRIMOIHEHA, Y YYalIerocsi OTCYTCTBYET KCIICPUMEHTAIBHBIC YMEHUSI.

OueHka yMeHUil peliaTh pacuyéTHbIE 3a1a4H

5 0annoB - B IJIOTMYECKOM PAaCCYXJCHUM W PEHICHHMH HET OWMOOK, 3ajada pelieHa
palloHAIBHBIM CIIOCOO0M;

4 0ay1a - B JOTUYECKOM PACCYXKJIEHUU U PEIICHUSI HET CYLIECTBEHHBIX OMIMOOK, HO 3a7ada
peleHa HepaluoHaIbHBIM CIIOCOO0OM, WIIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

3 famna - B JIOTMUYECKOM PACCYKJICHHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOIYIIEeHA
CYyILIECTBEHHas! OIIMOKa B MAaTEMaTHYECKUX pacyeTax.

2 Gajuia - MMEeTCs CYILECTBEHHBIE OIIMOKU B JIOTMYECKOM PACCYKIEHUU U PEHICHUU.
OTtcyTcTBUE OTBETA HA 33/1aHUE.

OuneHka NMcbMEHHbIX KOHTPOJIbHBIX padoT

5 6a/110B - OTBET MOJIHBINA U NPaBUIBHBIN, BO3MOKHA HECYIIIECTBEHHAs OLIHOKA.

4 0as1a - OTBET HEMOJHBIN WM JOMYILEHO HE 00Jiee IBYX HECYILIECTBEHHBIX OIIMOOK.

3 6anua - paboTa BBINOJIHEHA HE MEHEE YeM HaloJIOBUHY, JAOMYIIEHa OJHA CYIEeCTBEHHas
omuOKa 1 PH 3TOM JBE-TPH HECYIIECTBEHHEIE.

2 Oamna - paboTa BBINOJIHEHA MEHbIIE, YeM HAIOJOBMHY WIH COJEPKHUT HECKOJIBKO
CyIIIeCTBEHHBIX OomMOOK. PaboTa He BhINOTHEHA.

IIpu oueHKe BBINOJHEHHUS MUCHBMEHHOW KOHTPOJBHOM pabOThl HEOOXOIUMO YUYHMTHIBATH
TpeOOBaHUS €IMHOTO OpPOrpapUUecKoro pexuma.

KpnTe UM OIICHUBAHUA TECTOBOI'O 3a1aHUA

Orenka Omauyno Xopouio Yooenemeopumenvno | Heyooenemeopumenvro
KonuuecTBo o
o ot 81% 1o o o
MTPaBHITBHBIX 91% u> 909 % He meree 70% menee 70%
OTBETOB !

KpuTepnn BBICTABJICHUSA OCHKHU CTYJACHTY HaA 3a4€TE
(OI_[CHO‘-IHBIC CpCACTBA. BHIITOJIHCHUEC MUCbMCHHBIX PA3HOYPOBHCBBIX 3a/1a4 U SaﬂaHHﬁ)
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MIPOMEXKYTOUHOU XapakTepucTuka KauecTBa CPOPMUPOBAHHOCTH KOMIIETEHITHIA
arTecTannuunu




CryneHT JAeMOHCTpUpYeT C(OPMUPOBAHHOCTh JUCLUIUIMHAPHBIX
KOMIIETEHIIM ~ Ha  NPOJBUHYTOM  YpOBHE:  OOHapyKHBaeT
BCECTOPOHHEE, CHUCTEMATHYECKOE U TJIYyOOKOE€ 3HaHUE Y4eOHOTro
MaTepHaia, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTHUKON, CBOOOIHO
CIIPABJIAETCS € 3a7ja4aMU, BOIIPOCAMH U IPYTMMH BUJIAMU IPUMEHECHHUS
3HAHUH, NIPUYEM HE 3aTPyIHSETCS C OTBETOM IIPU BUJIOU3MEHEHHH
3aJJaHU{, NPaBUJIBHO OOOCHOBBIBAET IPUHATOE PpELICHUE, BIajieeT
pPa3HOCTOPDOHHMMHM  HaBbIKAMM M IPUEMaMU  BBIIOJHEHUS
[IPAKTUYECKUX 3aad.

«3a4TeHo» /
«OTIIMYHOY

CTyneHT JAeMOHCTpUpyeT CGHOPMUPOBAHHOCTh —TUCIUTUIMHAPHBIX
KOMIIETEHIIMM Ha 0a30BOM YypOBHE: OCHOBHBIC 3HAHMS, YMEHUS
OCBOCHBI, HO JIONMYCKAIOTCS HE3HAYUTEIbHBIC OLIMOKH, HETOYHOCTH,
3aTpyHEHUS NPU AHATUTHUYECKUX OIEpalusax, NEpeHoce 3HAHUU U
YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUU.

«3a4TeHo) /
«XOPOIIO»

CryneHT JAeMOHCTpHpYeT C(HOPMUPOBAHHOCTh JAMCHUIUIMHAPHBIX
KOMIIETCHLIMM Ha IIOPOTOBOM YPOBHE: MMEET 3HAHUA TOJBKO
OCHOBHOI'O MaTepuaja, HO HE YCBOWI €ro JeTaje, B XOJe
KOHTPOJIbHBIX MEpOINPHUATUN JIOMYCKAarOTCS 3HAYUTENIbHBIE OIIMOKH,
HEI0CTaTOYHO MPaBHIbHBIE (DOPMYITUPOBKH, HAPYIICHHS JIOTUIECKON
[IOCJIEOBATEIbHOCTY B H3JIOKEHUU IMPOrPaMMHOIO MaTepuala,
WCIBITBIBACT 3aTPYJHEHUS NPU BBINOJIHEHUU NPAKTUYECKUX paldoT,
[IpU ONECPUPOBAHUU 3HAHUSAMU M YMEHHUSAMHU IIPU UX I[IEPEHOCE Ha
HOBBIE CUTYallUU.

«3a4TeHO) /
«YIOBIIETBOPUTEIIHHO

CTyneHT JAEeMOHCTpUpYyeT C(HOPMUPOBAHHOCTh JIUCLUILUIMHAPHBIX
KOMIIETCHIIMM Ha YPOBHE HUXKE IIOPOTOBOI0: BBIABIAETCS I1OJIHOE WIH
«HE 3a4TEHO» / [IPAKTUYECKU II0JJHOE OTCYTCTBHE 3HAHMM 3HAYUTEIBHOM YaCTH
«HEYIOBJICTBOPUTEIBLHO» [IPOTPAMMHOIO MaTepualla, CTYAEHT JOIIYCKAaeT CYILUECTBCHHBIC
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyJHEHUSMHU BBINOIHSIET
[PaKTUYeCKUe PadOThl, YMEHHSI U HABBIKU HE C(HOPMHUPOBAHBI.

5. [lpumepbl OLEHOYHBIX CPEACTB JIsl IPOBeeHUs TeKYIel aTTecTaluu
5.1 KoHTpoO/IbHBIE BONPOCHI U 32 1aHUS.
Pa3nes 1. OcHOBBI CTpOCHHSI BeleCTBa
Tema 1.1. CTpoeHue aToOMOB XUMHUYECKUX TEMEHTOB U MPUPOAA XUMUUECKOHN CBS3H
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 04, MP 03, TTP 02, ITP 09

1.Yto6s1 66110, ecnu Ob1 mpuHIUn [laynu He coOmromancs?

2.Yro Takoe mnposai 3JieKTpoHa?

3. UeM OTIIMYAIOTCS MOHATHSA BAJEHTHOCTH M CTEIEHU OKUCIECHHUA?

4.Tloyemy, B OTJIMYHE OT OOJBIIMHCTBA YJICMEHTOB- HEMETAIUIOB, CAMBIC SIPKHE MPEICTABUTEIH
WX — TaJlOTEeHBI- HE 00pa3yloT alIOTPONHbIX Moaudukanuii? Hamumure cTpyKTypHbIE (POpMYIIBI
BemectB: CO, CaF2 F2, O F2?

5. JIokaxkuTe, 4TO BCE THUIBI XUMUYECKOU CBSI3U UMEIOT OOIIYIO IPUpOTy?

Temal.2. Ilepnoanvecknii 3axon u Tadauna /1. U. MenneneeBa
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, I1P 03, ITP 08

1.ITouemy Tak MOX0>KM CBOMCTBA JIAHTAHA W JJAHTAHOUJIOB, AKTUHHS U aKTUHOUIOB?

2.KaxoBa o6mast hopMyIia BBICIIEro THAPOKCH A, COOTBETCTBYIOIIEro dnemMeHTaM VII rpymnmsi?
Kaxkos ero xapakrep?

3.Ilouemy BOJIOpPOA, B OTIMYME OT BCEX JIPYTMX SJIEMEHTOB, 3amUChIBalOT B llepuonnueckoi
tabmume /.M. MenaeneeBa 1Bak ipl.



4. TloyeMy »SJEMEHTHI  TJIABHBIX MOATPYII BTOPOTO W TPETHErO  MEpPHOJa HAa3bIBAIOT
XUMHUYECKUMU aHajoramu? B uém nposiBisercs aHamorus?

5. CocTaBbTe IJIEKTPOHHYIO U Tpaduueckyro (HopMmyrny aisi XHUMHYECKOTO 3JIEMEHTa IO
HoMepoM 13.

Pa3nen 2. Xumuueckue peakuumn

Tema 2.1. Tunbl XMuMHYECKUX peaKkuii

[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, TTPOS, ITP06,
[1P07, TIIP10, ITP11

1.JlaiiTe XapakKTepUCTUKY pEeaKIIMu CUHTE3a OKCHaa cepbl VI

2.B 4éM nmposBISIOTCA 0COOCHHOCTH PEaKIMii 3aMeIIeHUs] Y OpraHMUeCKUX BeUIecTB?

3.JlaliTe XapaKTepUCTUKY PEaKIMK METaHa C XJIOPOM I10 BCEM NMPU3HAKaM KJIacCU(PUKAIINH.

4.Paccunraiite TemoBoi 3¢ ekt peakuun okucienus 70 Kr azora B okcun azota II.

5. PaccraBbTe KO3 (PHUITUEHTHI B YPaBHEHUSIX PEAKIIUMA, YKAKUTE THIT PEAKITAHU:

a) FeClz + Cl2 — FeClz ;0) AI(OH)3 — Al203 + H20; B) FeClz + NaOH — NaCl + Fe(OH)s3

6.11pu coequnennu 18r amomMuHMs ¢ KUCI0poaoM Boiensaercs 547 k/[x Ttemiorel. CocTaBbTe
TEPMOXHUMHYECKOE YPAaBHEHUE PEAKIINU

Tema 2.2. DyIeKTPOJIUTHYECKAS JUCCONMALMS U NOHHBII 00MeH

1.Kakue BemecTBa OTHOCSATCS K DJIEKTPOJIMUTAM, a KaKUe K HEAJIEKTPOJIUTaM?

2.3anonHuTe TA0IUILY

pH 2 12 7 8 5 13 4
[H"]
[OH ]
Tun cpenpl
3.CocTaBbTe MOJIEKYJISpHbIC U HIOHHBIE YpaBHEHUS peakiuii Mmexxay BeiectBamu: a) KOH u
MgCl2
6) K2COsu HNO3

4 HanuimTe MOJIHBIE U COKPAIIEHHBIE HOHHBIC YPABHEHHS BO3MOXKHBIX PEAKIIUNA MEKITY
MOTIAPHO CIMBAEMBIMU PACTBOPAMHU COJIEH: HUTPAT cepedpa, KapOoHAT HATPHS, XJIOPH]I KaJIbIus,
docdar kanus

Pa3nes 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BelIeCTB

Tema 3.1. Knaccudukauus, HOMEHKJIATYPa U CTPOEHHE HEOPTAHMYECKUX BellleCTB

[TpoBepsiembie pe3ynsTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP(9, ITP0S, TTP09

1.Ha3oBute o01mmue Ki1acchl HEOPraHMUECKUX BEIIECTB

2.3anumure CTPYKTYpHYIO GOpMYITy CEpHON KUCIOTHI

3.Kakue BbI 3HaeTe BemlecTBa ¢ J1BoiicTBeHHOU GyHkuuei?. [IpuBenuTte mpuMepsl TakKuX
BEIIECTB U MOATBEPAUTE TAKyIO IBOWCTBEHHOCTh CBOMCTB YPaBHEHUSIMU COOTBETCTBYIOLIUX

peaxkuuii
4.BpiOepute OKCUABI U3 CIETYIOIINX BEIIECTB
H,SO,4 SOs Fezos COs, HzSiOa CaC03 Cao CcoO
SiO, NaOH Al(OH); Mn,QO7 FeO SO, N2Os Na,O

5. OtHecure nmpupoay okcuoB. OTBETHI 3aMUIINUTE B TAOIHUITY
Na,O SO, K>0 CuO CI’O:; Mn,O- SiOz Nzos
CaO SOs P205 FeO MnO A|203 BeO Fe203

OCHOBHBIC KHCJIOTHBIC an)OTCpHBIC




6.HekoTopast kuciaota coiepxuT Bomopon (2,2%), wuon (55,7%) wm xucnopon (42,1%).
Onpexnenute NpocTeUIyto GopMyIiTy 3TOH KHCIOTHI.

7. Beimmcath U3 CIHMCKA BEIIECTB OKCHIIbI, OCHOBAHMSI, KUCIIOTHI , COJM U Ha3BaTh ux: H2SOs ,
Cu(OH)2,K3P04, Ca0,

8. CoctaButh GopMynbl coenuHeHnit: a) okcuaa yriepoaa( II) ,0) ruapokcuma meau (II), B)
XJIOPOBOJIOPOJHOM KHCIIOTHL, T) Cynb(dara HaTpus

Tema 3.2. Pu3nK0-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BelleCTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, ITP03, TTP04, ITPO6,
ITP09

1.HamucaTth ypaBHEHHs] XUMUYECKUX peaKifii, a K OyKBaM I U ]I COCTaBUTh HOHHbIE ()OPMBI:

a) HoSO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO r) CaCOs + HCl 1) AICIz + AgNOs e) Ba(OH):
+ SiO2

2. Ocy1ecTBUTh NEPEXO/Ibl: KAIMH — OKCHUJI KaJIUsl — TUAPOKCU Kalns — CyJab(daT Kaaus

3. 3amaya: CKOJBKO KI' HaTpus MOTpedyeTcs IS peaklud B3aUMOJEHCTBUSA ¢ 16 Kr cepsl,
conepkanieit 25% mpumeceii, eciu cxema peakuuu: Na + S — NapS

4.CKONbKO KT HaTpHs MOTpeOyeTcst Ui peaklMKi B3auMOAEUCTBUS C 16 KI cephl, coaepKaiei
25% mpumeceid, eciin cxema peakiuu: Na + S — NapS

Tema 3.3. UnenTudukanus HeopraHuYeCKux BellecTB
[Tposepsiemsbie pe3ynsTaThl 00yuenus- JIP03, JIP07, MPO1, MPO03, ITP0S, ITP08, ITP09

1. Hanucatp xuMudeckue GopMyIibl BEIIECTB, HAXOAALIMXCS B TPEX KOJI0ax, ecilu:

A. pacTBOp U3 I1epBOI KOJIOBI OKpAILIMBACT IJIaMs B JKENThI, a U3 BTOPOH — B (PUOJICTOBBIN
L[BET;

B. mpu HarpeBanuu oOpasua u3 Tperbeit kososl ¢ NaOH mosiBuiics 3amax aMMuaka;

C. mpu npunuBanun pactBopa AgNO3 Bo Bcex oOpasiiax BBIAIN OCaJKH OEJI0ro IBETa,
npuyeM B o0pasiie U3 TpeTheil KoJIObl 0CaJOK pacTBOPUJICS MPHU A00ABIECHUN BOJBI;

D. no6asnenue pactBopa BaCl, cnoco6cTBOBasIoO BIMaeHUIO OEIBIX 0CAIKOB B 00pa3iiax
U3 BTOPOH M TpeThell KoJo;

E. npunmsanue pactBopa HC1 npuBeno k OypHOMY BbIJIEIEHUIO ra3a B 00pasiie u3 BTOpoi
KOJIOBI, IPUYEM 3TOT I'a3 BbI3Bal oMyTHeHue pactBopa Ca(OH)z.

OTBeT MNOATBEPIUTH YPaBHEHHUSIMH COOTBETCTBYIOLIUMX pEaKUUid B MOJEKYJISIpHOH U
MOJIEKYJISIPHO-UOHHOH (popme.

2. OnpenenuTh, B KAKOM HMEHHO KOJIOE CONEPIKUTCS KaXKI0€ U3 YKa3aHHBIX BEIIECTB.

B detbipex konbax 0e3 3THUKETOK COJEpiKaTcsi pacTBOPHI CIEIYIOIIUX BEILECTB: COJISTHOU
KHCJIOTHI, XJopuaa Oapusi, cynbdara xanus, ¢ocdara kanus. Vcnomas3yst JOMOTHUTEIHHO PACTBOP
AgNQg, onpenenuTth, B KaKOH UMEHHO KOJI0€ COAEPIKUTCS KaXJ10€e U3 yKa3aHHBIX BemiecTB. OTBET
MOJITBEPAUTH YPABHEHUSIMU PEAKIMI B MOJIEKYJISIPHON M MOJIEKYJISIPHO-UOHHOMN (opMe.

3. OnpenenuTh COCTaB COAEPKUMOTO BTOPOU U TpeThel MpoOUpoOK

B nsaTe npobupok, copepkaiux pactBopsl xjopuaos kanus, menu (II), 6apus, amoMunus u
xene3a (I11), no6asunu pactBop NaOH. Yka3aTh, B KaKUX UIMEHHO TPOOHUpPKAX HAXOAWIHNChH JaHHBIE
COJIHU, €CJIH B IEPBOM MPOOUPKE BHINIAN 0Ca0K O€JI0To IIBETA, B YETBEPTOM — IOJIyOOro 11BeTa, B MATON
— Oyporo 11BeTa, a BO BTOpOH U TpeThel ocaaka He oOpa3oBanock. [Ipu momomm Kakoro peareHra
MOKHO OIpEAENTUTh COCTAaB COAEPKUMOIO BTOPOW U TpeThbe mpodupok? OTBET MOATBEPIUTH
YPaBHEHUSIMU COOTBETCTBYIOLIUX PEAKLUN B MOJIEKYJIIPHON M MOJIEKYJIIPHOMOHHOHN (hopMe.

4. Ykazarh, B KaKOi IMEHHO TTPOOHPKE HAXOAUTCS KaXK1ast COb



B nmate mpobupok, coiepikaniux pacTBopbl cynbdaroB Hatpus, Mapranua (II), memu (II),
amromunwns 1 xpoma (I1I), no6aBunu pactBop NaOH. Yka3zaTe, B Kakoil UIMEHHO MPOOHPKE HAXOIUTCS
Ka)/1asi CoJib, €CJIM B YETBEPTOH MPOOHMPKE BHIMAT 0CAJOK TOIyO0ro I[BeTa, B TPEThEl — CHHEBATO-
CEeporo IBeTa, B MEePBOIl U MIATON MpoOUpKax — Oeoro IBeTa, MPUYEM OCaJ0K B MATON Mpodupke
pactBopwiics npu aoOasinenun n3bbitka NaOH, a Bo BTopoit mpoOupke ocajika He 00pa30BaIoCh.
OTBeT NOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIIUX PEAKIUN B MOJCKYISIPHOU U MOJEKYJISPHO-
HWOHHOU (opme.

Pasnen 4. CTpoeHue u CBOMCTBA OPraHUYeCKHX BelleCTB

Temad.1. Knaccuduxkarius, CTpoeHHE U HOMEHKJIATypa OPTaHUYECKHUX BEIEeCTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO7, MP03, MP06, MP13, MP14, I1P02, TTP03, T1P04,
[1P11, ITP12

1.Kakue BemiecTBa Ha3bIBalOTCSI OPraHUYECKUMU?

2.Ha KOHKpeTHBIX NpUMepax MOSICHUTE, UTO TaKoe uzomepus’?

3.YeM oTauyaeTca CTpYKTypHasi U30MEPUSl OT TPOCTPAHCTBEHHOM?

4.Yto noxpaszymeBan A. M. byTinepoB 1o XMuMHUYECKUM CTPOEHUEM BelecTBa’?

5.HazoBuTte kucnopogocoaep:xaiiue GyHKIMOHAIbHbIE Tpymibl. [IpuBeauTe npumepsl
COCIMHEHUH, COJAEPKAINX TH TPYIIIHL.

6.IlpuBeante mpuMep a30TCOAEPKAIIETO AIUKINYECKOro coefuHeHus. Hamumurte ero
CTPYKTYPHYIO (OpPMYITY.

7.Hamummure CcTpyKTypHble (OpPMYJbl COEIMHEHUN, Ha3BaHUS KOTOPBIX: a) MpOIEH; 0)
NEHTHH-1; B)2-METWJINIEHTaH; I') IPOIMAHaJb; 1) IEHTUH-2; €) IPOIIaHOBAas KUCIIOTa

Tema 4.2. CBoiicTBa OPraHMYECKUX COCTUHEHUMN
[TpoBepsiembie pe3ynbTaThl 00ydenus- JIPOS, MP02, MP03, MP15, TTPO1, ITP06, ITP10, ITP11,
I1P12

1.Pacingpyiite cnenyromyro 1enouky npespamenuil. HazoBute coenunenust A, b, B: atan
+ Cl,—A + Na—b5+ Br,—B

2.Kakue coeauHeHHss MOTYT OBbITh IMOJyY€Hbl KAaTaIUTUYECKUM OKHUCICHHMEM MeETaHa B
pa3IUYHBIX ycIoBUsAX?. Hanummure ypaBHEHUS! COOTBETCTBYIOIIUX peaKUnit

3.Ilpennoxute crocod nonyueHus2-xjaopnpomnasa u3 1-xmopnponana. Hanummure ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIIUH.

4.Ilpennoxure crnocod OYMCTKM 3TaHa OT MpuMeced sTuineHa. Hamummre ypaBHeHus
COOTBETCTBYIOLIUX PEAKIIUH.

5.I0pennoxkute crnocoObl MOMYYEHUsS alleTHIIEHAa U3 HEOpraHWYecKux BellecTB. Hamummre
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIUA.

6.Ilpu B3aumopeiictBun OyrtaaueHa-1,3 ¢ OpoMOM BO3MOXHO O0pa3oBaHME pa3HbIX
COEIMHEHNH,

YTO 3TO 33 COCAUHEHUA?

7.Kakue apomaruueckue yrieBoAOpoJbsl MOTYT 00pa30BaThbCs NMPU AECTUAPOLMKIM3ALUMN H-
oktaHa? YUrto 310 3a coequHEHU?

8.CocTaBbTe ypaBHEHHs peaklUy MOJyuyeHus: MeTriopMuaTra —CiI0XKHOro 3¢upa MeTaHoJa
Y MYpaBbUHOW KHUCIIOTBI. B KakuX yCIOBHAX ClI€yeT IPOBOAUTD ITY PEAKIINIO?

Tema 4.3. UneHTudukanusi OpraHu4ecKux BellecTB, UX 3HAa4YeHHe W NPHUMEHEHHE B
OBITOBOI ¥ MPON3BOJACTBEHHOM AeATEJbHOCTH YEJI0OBEKA.
[TpoBepsiembie pe3ynbraThl 00ydyenus- JIP03, MPO1, MP03, MPOS, MP13, MP14, ITP01, TTP07,
I1PO9, ITP11, ITP12



1.B Hamem pacnopsikeHHUH UMEETCsI Ta30Basi ropelika 1 Habop peakTUBOB: 1) BOAHBIN pacTBOP
NaOH; 2) paz6asnennas H.SO4;3) Boansiii pactBop NaxCOs;4) Boanslii pactBop KMnO4 5)06pomuas
Boma; 6) Bomubiid pactBop CuSOy4 ;7)aMMmuauHbIid pacTBOp OKcHA cepedpa; 8)Boaa.

B nByx mpobupkax cozepskarcs clieylolire BelecTna:

1 BapuaHT: a) OeH30lHas KUCI0Ta; 0) aHWIMH

2 BapuWaHT: a) II0K03a; 0)caxaposa;

3 BapuaHT: a) TII0K03a; 0) TIUIepyH.

4 BapHWaHT: a) YKCYCHas KUCJIOTa; 0)3THJIOBBIN CITUPT.

5 BapuaHT: a) ¢opManuH; 0) STUIOBBINA CIIHPT

C nomouipbl0 MMHMMAJBHOTO YHCJIA PeareHTOB (yKa3aHHBIX B Hauaje paboThl) OMpelenuTe
COJePKUMOE KaXKA0H 13 MpoOupok. HanmuimunTe ypaBHEHHSI COOTBETCTBYIOIINX PEAKITHHA.

Paznesa. 5. KuHermyeckue M TepMOJAMHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKHX peaKkIuid.

Tema 5.1. CkopocTh XUMHUYECKUX peakiuii. XUMUUYECKOE PaBHOBECHE.

[TpoBepsiembie pe3yibTaThl 00yuenus- JIP02, JIP 03, JIP 08, MP01, MP02, MP03, MP06, MP07,
MP15, ITPOS, ITP09

1. Kakyro BenuunHy Ha3bIBalOT TEMIIEPATypHbIM KO3 puireHTOM?

2.Kakue BemiecTBa Ha3bIBAIOTCS KaTaau3aTopamMu?

3.Kak Ha3pIBatoTCsa OMOIOTHYECKHE KaTalu3aTopbl?

4. Bo CKOJBKO pa3 M3MEHUTCS CKOPOCTh peakiuu 2A + B—A2B, ecnu xoHueHTparuio
BellecTBa A yBEJIMUYUTH B 2 pa3a, a KOHLUEHTPaLUIO BenecTsa B yMeHbmuTh B 2 pasza?

5.IloueMy cxoponopTsuecss IPOAYKTHI XPAHST B XOJOAUIbHUKE?

6.IloueMy Ha MyKOMOJIBHBIX 3aBOJAX HMHOIZIA IIPOUCXOIAT B3PBIBbI?

7.1loueMy >xuakuii OEH3MH U ITAHOJ] TOPAT CHOKOMWHO, a Mapbl 3TUX BELIECTB B CMECH C
BO3/yXOM B3pbIBAOTCS?

8.Kakue peakuuu Ha3bIBarOTCSl HEOOPATUMBIMU?

9. Yo Ha3bIBaeTCsA XMMHUYECKUM PABHOBECHEM?

10.B kakyr CTOpPOHY CMECTHUTCS XHUMHUYECKOe paBHOBecue cucrembl AB— A+B, eciamu
NOBBICHTH Temmeparypy Ha 30°C? TemmepaTypHble Kod(G(HUIMEHTHI MPAMOi 1 0OpaTHOH peaKIuit
COOTBETCTBEHHO paBHbI 2 U 3.

11.B kakoM HampaBJIEHUU CMECTUTCA XUMHUecKoe paBHOBecue cucteMbl 2C0O + 2Ho«—CHagt
CO», ecmu KOHIIEHTpAIIUU BCEX BEIIECTB YMEHBIIHUTH B 2 paza?

Pa3nes 6. PacTBopbl

Tema 6.1. IlonsiTue 0 pacTBOpax
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIP03, JIPOS, JIP06, MP03, MP04, MP14,
[1P07, TTP10, ITP11

1.Kaxoii pacTBOp Ha3bIBa€TCs HACHIIEHHBIM, HEHACHIIIIEHHBIM?

2.Uto Ha3bIBaeTCa pacCTBOPUMOCTHIO BelecTBa?

3.Uto Ha3bIBaeTCSI MACCOBOM J10JIEH pacTBOPEHHOTO BEIIeCTBA?

4. Kakas mocne10BaTenbHOCTh MPUTOTOBICHUS pacTBOpa?

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM 1€ TEJILHOCTH YeJI0BEKA

Tema 7.1. Xumust B ObITY ¥ IPOU3BOICTBEHHOM JI€ATEIBHOCTH Y€IOBEKa
[TpoBepsiembie pezynbraTsl 00ydyenus- JIPO1, JIP02, JIP 03, JIP04, MP0S5, MPOS, MP17, MP18,
[1P02, TTPO6, ITP09, TTP11, TTP12

1.lokaxxute, 4To 6€3 XUMHH HEMBICIIUM COBPEMEHHBIN OBIT YelloBeKa.

2.Kakyro posb urpatot Butamunbl? Ka ux npuMenars? Kak cOXpaHsaTh BATAMUHBI B TULIE?

3. Uro takoe CMC? Kakue npeumyniectBa M HEIOCTATKM HMMEIOT OHU IO CPAaBHEHHUIO C

MbLIaM#?



4.Kakue 4yMcTAIIME M MOIOIIME CPEJCTBA BBl MCIONb3yeTe B ObITy? KakoBBI OCHOBBI MX
HanOoJiee 6€301acHOTO MIPUMEHEHHUS?

5.Pacckaxxute 0 OBITOBBIX MECTUIUAAX, KOTOpPHIE BBl NMPHUMEHSETE J0OMa, HA Jadye WIA Ha
npuycageOHoM yyacTke. KakoBbl IpaBuia ux 6€301MacHOro NpUMEHEHUs?

6. Xumus u KpacoTa (pojb XUMUU B KOCMETHKE).

5.2 Temsl pedepaton

. Tunel XumMudeckoi CBI3H

. 3HauEHHE PACTBOPOB B JKU3HU U TEXHUKE

. YcTpaHeHue KECTKOCTH BOABI HAa TPOMBIITUICHHBIX TIPEATPUATHIX

. Ucnionb30BaHre MUHEPATHHBIX KUCIOT HA MIPEANIPHUATHSIX PA3IMYHOTO MPOodus
. [ToBapeHHas coib Kak XUMHUYECKOE ChIPhE

. buorexHosnorust u reHHast UHXXEHEepUs — TEXHOJIOTUHU

. CoBpeMeHHBIC METOIbI 00€33apayKUBAHKS BOJIBI

. 3ammTa 030HOBOTO SKPaH OT XUMUUYECKOIO 3arps3HEHUs

01NN B WN —

5.3 Ilpumepsbl TeCTOBBIX 3aJaHUH

BxoaHoii KOHTPOJIb.

Ipumeuanue. [IpenogaBaTens onpeAenseT KOJIUYECTBO BOIPOCOB U3 MPEIOKEHHBIX.
Bapuant nepBbiii

1.OnekrpoHHas Gpopmylia BHEIIHETO SHEPreTUYECKOI0 YPOBHS aTOMa KPEMHHUS

1)3s23p?;,  2)3s?3p*;  3)4s?4p?;,  4)4s?4p’.
2.XuMuyeckas cBsizb B Mosiekyie NHs:

1)uoHHas; 2)koBajeHTHas NOJIsIpHast; 3 )MeTajuInuecKas;4)KoBaJIeHTHas HENoJspHasl.
3.Haubouee sipko BbIpaKEHHbIE HEMETAUNINYECKUE CBOWCTBA MPOSBIISET:

1)Si;  2)C; 3)Sn; 4)Ge.
4.0xcunbl pocopa (V) ¥ HHUHKA SBISIFOTCS COOTBETCTBEHHO:

1)KHCIOTHBIM M OCHOBHBIM; 2)OCHOBHBIM M KHUCIIOTHBIM; 3)KHUCIOTHBIM H aM(pOTEPHBIM;

4)0CHOBHBIM M OCHOBHBIM.
5.K peakuusim 3amMeneHust OTHOCHTCS peaKIus:

1)2Na + Oz = 2Na202; 2)CaCOz= CaO + CO27; 3)NaOH + HCI = NaCI + H20; 4)Zn +
H2SO04 = ZnS0O4 + Ha2t
6.BemecTBa, KOTOpBIE MPH TUCCOLUAIMN 00Pa3yIOT B KAUECTBE AaHUOHOB TOJIBKO THIAPOKCH]I-HOHBI,
SIBIISTFOTCSL:

l)kucnoramu; 2)CpeIHUMH CONSIMU; 3)mienodamMu; 4)KUCIBIMU COJISIMHU.
7.Cymma k03¢ duiMeHToB nepes GopMyinaMu HEAJIEKTPOIUTOB B YPABHEHUH PEAKIIHHI

Fe + 2HCI(p-p) =FeCl; + H21 paBna: 1)2; 2)3; 3)4; 4)S.
8.CymMbI Bcex KOO (QHUIMEHTOB B MOJHOM M COKpAIIEHHOM HOHHBIX YPaBHEHUSX PEAKIUU MEXKIY
pacTBOpamH cylb(haTa HaTpUs U XJI0puaa 6apusi paBHBIL:

DIlu3; 2)11us; 3)9u3; 4)9us.
9.CokpaleHHOE HMOHHOE ypaBHeHHMe peakmuun Mg?* + 20H =Mg(OH)2| cooTseTcTBYeET
B3aUMOJICVCTBUIO:

1)pacTBOpa coy MarHusi Co ILIENOYbIO;

2)HepacTBOPUMOM COJIM MarHus co LIEJI0YbIO0;

3)pacTBOpa coJIi MarHusi ¢ HEPACTBOPUMBIM OCHOBAHHEM;

4)HepacTBOPUMOM COJIM MarHus ¢ HEPACTBOPUMBIM OCHOBaHHEM.
10.Peakiust HOHHOTO OOMEHA HJIET /10 KOHIIA B Pe3y/IbTaTe BBIACICHHS ra3a pH B3aUMOACHCTBUH:

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

1 2 3 4
N2——NH3z—— NH4Cl—— NH3——N>



MOBBIIIIEHHAS TEMIIepaTypa HeoOXouMa JUIs IPOBEACHUS pPeaKIuil:
11,23, 2)1,34; 3)1,24; 4)234.
12.KapOonar - HOHBI MO>KHO OOHAPY>KUTh BOJHBIM PACTBOPOM:
I)xnopoBogopona;  2)XJIOpHaa HaTpus;, 3)rHAPOKCHUIA HATpHs; 4)cyiabdara aMMOHUS.
13.C naumeHbLIeH CKOPOCTHIO TP KOMHATHON TEMIIEpaType MPOTEKACT PEaKIIH
1)Fe u O2; 2)CaCOz u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSO4(p-p) u NaOH(p-p).
14.Xumnueckoe paBHOBECHE B CUCTEME
FeO(t) +Ha2(r)<> Fe(T) + H2O(T) — Q cMecuThes B CTOPOHY IIPOIYKTA PEAKIINH TPHU:
1)r1oBBILLIEHUH 1aBJIEHUS; 2)IOBBIIIEHUN TEMIEPATYphl; 3)IOHMKEHUU JaBJICHUS;
4)1CIoNIb30BaHUU KaTaau3aTopa.
15.Cynbdar xanbuus OTHOCUTHCS K KJIaccy:
l)okcumoB; 2)ocHOBaHUWM; 3)coyield;  4)KHCIOT.
16.Kak n3mensiercst panuyc atroma B psiny Li — Na —K?
1)He u3MeHseTcs; 2)cHayaja yBEJIMUMBAETCS, IOTOM YMEHbBIIAETCS; 3)yMEHbILACTCS;
4)yBenuuuBaeTcsl.
17.Kakoii U3 METaJUIOB HE PearupyeT ¢ BOJHBIM pacTBOpoM cyibpara meau (11):
1)xene3o; 2)cepedpo; 3)onoBo; 4)HaTpuid.
18.11pu B3auMoAeicTBUM C HEMETAJUIAMH METaJUIbI MPOSIBIISIIOT CBOKCTBA!
l)okucnutenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENBHBIE; 4)OCHOBHBIE.
19.®opmyna BemniecTBa, 0003HAUEHHOTO «X)» B CXeM€ MPEeBpaIlCHUI:
P —— X——H3POy,
1)PH3;  2)CasP2; 3)P20s; 4)PCls.
20.®Docdat xanmbus MOXKHO TOIYYUTh peaKueil HOHHOTO 0OMEeHa MPH B3aMMO/ICHCTBHH:
1)kanbrus ¢ pochopHON KHCI0TOH; 2)oKcHaa Kabius ¢ okcuaoM dochopa(V);
3)cynbdara xanbpius ¢ pochopHoit kucoToit; 4)docdara HATPHUS C XITOPHUIOM KAJTBIIHSL.
21.CeipbeM AJis ONyYeHUsl KUCTIOPO/ia B IPOMBIIIUIEHHOCTH CITYXKUT:
1)6eproneroBa conb KCIO3; 2)nepmanranar kamus KMnOgs; 3)Bo3ayx; 4)mepokcun
Bojgopoaa HoOx.
22.0Onpenennre MacCOBYIO J0JIO kele3a B okcuae xkemeza(lll):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxriu B kuciopose. Onpenennure oobem okcuna cepbi(1V), n3mepeHHsbIi mpu
HOPMaJIbHBIX YCIIOBUSX, KOTOPBI 00pa3oBaICs TIPU 3TOM:
DI11,2n;  2)1,12n;  3)112m;  4)0,112m.
24.0rmpeniennTe MacCOBYIO JIOJIO caxapa B pacTBOpe, MOIy4eHHOM pacTBopeHueM 10r caxapa B 190r
sonxel? 1)0,5;  2)0,1;  3)0,05; 4)2.

OTtBeTnl
BxoaHoii KOHTPOIb MO XMMHUH 1 Kypc
Bapuant nepsBblit

Ne Borpoca 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
Ne Bormpoca | 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
OtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHo# KoOHTpPOJIb MO XuMuHU 1 Kypc
Bapuanr BTOpoOi
1.9mexTponHas dopmyna atoma 1s22522p°3s23p*. Xummueckuit cumBON U GOpMyTa BOIOPOIHOTO
COEJIMHEHHS STOTO IIEMEHTa:
1)C u CHy; 2)Si u SiHs; 3)0 u Hz0;
4)S u HoS.

2. XuMHYecKas CBA3b B OKCHUJIE JINTUA:



l)uoHHas; 2)koBajeHTHAas MOJISIpHAs; 3)MeTauinueckasi; 4)KoBaJICHTHAsI HEMOJISIPHAsL.

3.B maneIx nmepuosiax MepUOAMUECKOW CHCTEMbl XMMHUYECKHX 3JIEMEHTOB C YBEIMUYCHHEM 3apsia
S7ep paaryChl aTOMOB:
1)yBenuuuBaroTCs; 2)U3MEHSAIOTCS IEPUOJUUECKY;

3)ymeHnbiuatorcs; 4)He U3MEHSIOTCA.
4.®DopMyIbl OCHOBHOT'O U KUCIIOTHOTO OKCHA0B COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrOs; 3)P20s u CO2; 4)SO3 u CaO.
5.Koapduuuent nepen ¢hopmysoil BOCCTAaHOBUTENS B YPABHEHUH PEaKLUU TOPEHUS aJIOMUHMS B
KHCIIOpOJIE:

1)1; 2)2; 3)3; 4)4
6.BemiecTBa, KOTOpBIE IIPU AUCCOLUAIIMH 00Pa3yIOT TOJIBKO KATHOHBI METAJUIA U TUAPOKCH I-UOHBI,
SABIISTFOTCSL:

Dxucnoramu;  2)conmsmu;  3)menodamu;  4)aMpOTEPHBIMU THIPOKCHIAMHU.
7.Jlamnouka mnpuOopa [UIs UCHBITAHUSA BELIECTB Ha 3JIEKTPOIPOBOJHOCTh 3arOPUTHCA IPH
HOTPYKEHUH 3JIEKTPOJIOB B:

1)consHy 0 KUCIIOTY; 2)XJopul Kanus (KpucT.); 3)okcun xxenesa(lll); 4)aucTummpoBaHHyO
BOZY.
8.CymMbI Bcex KO (PHUIMEHTOB B MOJIHOM U COKpPAIIEHHOM MOHHOM YPAaBHEHUSX PEaKLUN MEexXIy
pacTBopamu cynb(dara IMHKA U HUTpaTa Oapus paBHbIL:

19u4d;, 2)I0u3; 3)I12u4; 4)12u3.
9.CokpamieHHOe HOHHOe ypaBHeHHWe peakimu: Ca?* + S04 = CaSOs COOTBETCTBYET
B3aMMO/ICIICTBHIO B PACTBOpE:

1)CaCl, ¢ BaSOg4; 2)CaCl, ¢ Na2SOs4; 3)Ca ¢ NaxSOs; 4)CaCOs ¢ H2SOs.
10.0Ocanok ob6paszyercst mpu B3aUMOJEHCTBIM pacTBopoB xiopuaa xenesza(ll) u:

l)rugpoxcuia Hatpus; 2)cynbdaTa HaTpust; 3)consHOM kucioTer; 4)Hurpara menu(1l).
11.1Tpu komMHaTHOI Temneparype OyayT B3aMMOIEHCTBOBATH:

1)N2 u Hz; 2)N2 u Oz; 3)Zn u H20; 4)Na u H20.

12.Cocra conu(NH4)2SOs MOXHO YCTaHOBHUTH, MCIOJB3YS J1Ba PAaCTBOpPA, COJACPIKAIIKE
wonsl: 1)OH u Ba?*; 2)OH u H*; 3)Cl- u Cu?*; 4)CO3%> u Ba?".

13.C nauboubliel CKOPOCTHIO P KOMHATHOM TeMIepaType MPOTEKaeT PeaKks MEXIy:
DHCT (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14. Xumnueckoe paBHoBecue B cucteme: CO2(r) +C(t) «>2CO(r)— 173 x/x cMelaercs B
CTOPOHY IPOAYKTa PeaKkIH MpHU:
1)IOBBIILIEHUN [JABJI€HMS; 2)IOBBIIIEHUU TEMIIEpPaTypbl;  3)IOHIKEHUU TEMIIepaTyphl;
4)rcnonp30BaHUU KaTalu3aTopa.
15.T'uapokcua KanbLus OTHOCUTBCS K KJIacCy:
l)okcuaoB; 2)ocHoBaHUil; 3)coneit;  4)KHUCTOT.
16.Kak M3MEHSIOTCS KUCIIOTHBIE CBOWMCTBA BBICIINX OKCHJIOB ClieBa Harpaso B psay Al-Si-P?
1)He U3MEHSIOTCS; 2)CHavana yBeJIMYUBAIOTCS, TIOTOM YMEHBIIAIOTCS; 3)yMEHbLIAIOTCS;
4)yBeIMUMBAIOTCSL.

17.Kakoit 13 MeTaJIJIOB HE pearupyeT ¢ BOAHBIM pacTBopoM cyibdarta meau (11):
l)xene3o; 2)30;m0T0;  3)onoBo;  4)HATpHIA.

18.ITpu B3anMOIEHCTBUM C METAJIJIaMH HEMETAJIIBI IPOSBIISIIOT CBOMCTRA!

1)okucnauTenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.
19.®opmyna BemecTBa, 0003HAYEHHOTO «X» B CXEME MPEBPALCHUH:

+H2, + HCI
FeO —— X———FeCl2:

1)Fex0s3;  2)FeCly;  3)Fe;  4)Fe(OH)..
20.I'mnpokeny nuHKa 00paszyercs Ipu B3auMOJICHCTBUN:

l)okcuaa LMHKA ¢ BOJOW; 2)OKCHIa LMHKA C THAPOKCUAOM HATpus; 3)xjopuja LHMHKA C
runpokcugom meau(Il); 4)xmopuaa quHKa(p-p) ¢ TMAPOKCHIIOM HATPHS(P-P).



21.B IpOMBIIIUIEHHOCTH CEPHYIO KHCIOTY TOTy4YalOT MOTIONICHHEM:
1)SO3 Bogoii; 2)SO3 pactBopoMm cepHoii kuciothl; 3)SO2 Bomoit; 4)SO2 pacTBOpomM
CEpPHOM KUCJIOTBHI.
22.0npeaenure MaccoByro 1oyr0 Meau B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca razoo0pa3HOro BOAOpOJa, KOTOPBIM BBIIEIUTCS MPU pacTBOpeHHH 4,5 T aJlOMUHUS B
COJISTHOM KHUCJIOTE COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r.
24.0Onpenenvure MacCOBYIO JIOJIO COJHM B PacTBOpE, MONy4eHHOM pactBopenuem 20r comu B 140r
BOJIEI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTtBeTbI
BxoaHoii koHTpob MO Xumum 1 Kype
BapuanT BTOpOIt

Ne pompoca| 1 2 3 4 5 6 7 8 9 10 11 | 12
OtBer 4 1 3 4 4 3 1 2 2 1 4 1
Ne Borpoca | 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. 3aianus nMpaKTHYecKUX pador

Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA

IIpakTnyeckasa padora Nel. «CocraBieHue XUMHUYECKUX (OPMYJ ABYXAaTOMHBIX COEIMHEHUMN
(oxcumoB, Cynb(PHUIOB, TMAPUAOB U T.I.) U JPYrUX HEOPraHUYECKUX COEAMHEHUI OTAENbHBIX
KJIACCOB C HCIIOJIb30BAHME XMMHUYECKOW CHUMBOJIMKHM M Ha3BaHUM COCJUHEHUN 110 TPUBUAIBHOU
HOMEHKJIaType u MexayHapogHoit [UPAC».

Hesn: CoBepuIeHCTBOBAaHHE YMEHHI COCTABIATH (DOPMYIbI OMHAPHBIX COCTUHEHHH, HA3bIBATh HX,
3aKpEMUTh HOHATHS «CTEIIEHb OKUCIIEHUSY, «OMHAPHbIE COCTUHEHUSY;

3aganue 1.

Bapmuanr 1 Bapuanr 2

1. Onpenenute cTeNeHN OKUCIEHHS aTOMOB 1. Onpenenute cTeNeHN OKUCICHUS aTOMOB
3JIEMEHTOB B COEIMHEHMSIX, POPMYJIBI KOTOPBIX | XUMHUUYECKUX JIEMEHTOB B COCIUHEHMSIX,
SiO2, Na0, K>S, LiBr. [IpuBenute Ha3BaHuUs ¢dopmyiel kotopbix H20, AlCI3, N2Os, NasP.
Ka)KJJOTO U3 BEILECTB.

2. Kakas u3 criegyromux Gopmy 2. Beibepure popmyny okcuga Mapranua (IV):
cooTBeTcTBYeT okcuay azora (I1): MnO, Mn20O7, MnF4, MnOs.

NO, N20s, NO2, N2O?

3. Hanumure ¢hopMyIibl BemIecTB: 3. Hanmummre opMyIibl BeIIecTB: a) OKCHUIa

a) okcuaa cepsl (IV) 6) okcuna cepsr (V). menw (10); 6) oxenna Katpus.

3aganue 2. CoctaBuTh HOpMyNTy OWHAPHOTO COSTUHEHUS AIFOMUHUS C YTIIEPOJIOM.
3ananmue 3. Ha3sares BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenens okucienus xiopa B coequHernn Clz0.

BoiBoa mo padore.



IIpakTyeckoe 3ansiTHeNe2.XapaKTepUCTHKA 3JIEMEHTA 10 €ro IOJOKEHUIO B NMEPHOJUYECKON
cucteme JI.1. Menaeneena

Hean: XapakTepu3zoBarb XUMHUYECKHE OJJIEMEHThI B COOTBETCTBUM C MX IIOJOXKEHUEM B
MEepUOINYECKON cucTeMe Xxumuieckux sneMenToB .M. MenaeneeBa no miany.

Ilnan XAPaAKTEPUCTUKH IJIEMECHTA

1) Ha3Banue 3j1eMeHTa;

2) X¥UMHUYECKUI CUMBOJT,

3) IMopstakoBBIi HOMED;

4) AtomHas Macca;

5) Homep nepuosa;

6) Homep rpy1imsl, BUI OATPYIIIBL;

7) 3apsin siapa aToma;

8) Uuciio mpoTOHOB M HEUTPOHOB;

9) OO6111ee YMCITO AIIEKTPOHOB,

10) DnexkrponHas Gpopmya;

11) Meraa uiId HEMETAILL;

12) Beiciinii OKCH/I, €0 XapakTep;

13) BomopoaHoe coeauHeHune (€CIU €CTh);
14) Tunpokcu, ero Ha3BaHUE U XapaKTep;
15) VBenuuenue paauyca aroma (B epuoze U A-Tpyrie)

Bapuanrl. JlaTh XapakTepuCTUKY 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 13,21
Bapuanr 2. /IaTh XapakTepucTUKY 3JIEMEHTOB C OPSAIKOBBIMU HOMepaMu 15,23

Bapuanr 3. /laTh XapakTepuCTUKY 2JIEMEHTOB C OPSAIKOBBIMU HOMepaMul7, 25

Paznes 2. Xumnueckue peakuu

IIpakTnyeckoe 3anaTHe Ne 3«THUIIBI XUMUYECKUX PEAKLIUI.

Heawb: KnaccupuuupoBaTh peakiyuy MO CIEIYIOIMIMM IMpPU3HAKaM: YHUCIY U COCTaBy HCXOIHBIX
BEUIECTB M NPOAYKTOB pEAaKLUU, WU3MEHEHUIO CTENEHEH OKHUCIIEHUS XUMHUYECKHX DJIEMEHTOB,
00paTUMOCTH Mpoliecca, yJacTHIO KaTaJlu3aTopa, TEIIoBOMY 3P heKTy

Bapmuanr 1.

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

2) Al + Fe203 —> Al203 + Fe + Q

3) CaCO3 ->Ca0 + CO2 - Q

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

Bapuanr?2.

1)KCIO3 —>KCI + 02 - Q;

2) N2 + 02 «NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuanr 3.

1) FeCI3 + AgNO3—> AgClI + Fe(NO3)3;

2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2+02—>S03+Q

IIpakTyeckoe 3ansaTHe Ne4. «PacuéTsl 10 ypaBHEHHUSIM XMMUYECKUX PEAKIUM C NCIIOJIb30BaHUEM
Macchl, 00bEMa (HOPMasbHBIE YCIOBHS) Ta30B, KOJUYECTBA 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
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

He.m;: O3HAaKOMHUTECS ¢ OCHOBHBIMH 3aKOHAMH XMMHUH 1 HAaY4YUTBHCA C UX TOMOIIBIO PpCIIATH
OJIEMCHTAPHBIC PACUCTHBIC 3a1a4n.

O0opynoBaHMe: KalbKYJISITOPhI; IEPUOANYECKAs CUCTEMA XUMUUECKUX 1eMeHToB J[. 1.
Menneneesa, Tabnuna « OCHOBHbIE XUMUYECKHE (OPMYIIBI»;

Bapuanr 1.

1.ITonp3ysich 3HAYCHUSAMHU aTOMHBIX BECOB 3JIEMEHTOB U3 llepuoanueckoil TabIuUIlbl, pacCuuTaiTe
MOJISIpHYIO Maccy (r/Moutb) mis ciaeayromux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckoibko
MOJIEKYJI COZIEPKUTCA B 1 MOJIE KaXKJI0r0 U3 3TUX BEILECTB?

2. CkoJIbKO MOJIEH Kuciopoa coaepkurcs B 128 r kucinopoaa?

3. Tlpu rpo3oBBIX paspsmax B atMochepe mpoucxoaut cienyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakuuto. CKOIbKO MOJIEH KUCIOpOo1a NOoTpedyeTcst sl HOTHOro npeBpatieHus 1 Mois
azota B NO2? Ckomnbko 310 Oyner rpammoB kuciopoaa? Ckonbko rpaMmmoB NO2 obpazyercsi?
Bapuanr 2.

1. B crakan nanmiu 180 r Bojbl. CKOJIBKO MOJIEKYJT BOJbI B cTakaHe? Ckoiibko 310 Moiieid H207?

2. Boruncnute Maccy BelecTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxupckuii camosier mepen Hadaimom pedica norpyswin 200 kr mpoaykToB (macca 0e3
ymakoBku). Kak wu3MeHurnach Macca aBualailHepa IIOClI€ TOro, Kak B TOJETe Maccakupam
IPeUIOKMIH 00€/1 U BCE MTPOAYKTHI ObUTH ChEICHBI?

Bapuanr 3.

1. Kpacueprii mopomok mean (6,4 T) cMelmanyd C >KEAThIM MOPOIIKOM cepbl (3,2 T) U Harpeiu.
[Tomyunny YepHBIM MOPOIIOK, HE COAEPIKAIINMA KPACHBIX KPYITMHOK MEIU U KEJITOTO MOPOIIIKA CEPHI.
KakoBa Macca noixyueHHOro yepHoro nopoika? Hanumure ypaBHeHHE peakiuu

2. Kakoii 06beM nipu HOpMaJbHBIX YCIOBUSX (H.y.) 3aHUMAIOT 56 T ra3000pa3Horo azora?

3. Ilpu rpo3oBBIX paspsgax B arMochepe MpoucxoauT cienyromas peakmus: N2 + 02 = NO2.
VYpasusiite peakiuto. CKOIbKO MOJIEH KUCIOpoa oTpedyeTcs i1l HOTHOTro npeBpaiieHus 1 Momis
azora B NO2? Ckoinbko 310 Oyzner rpammoB kuciopona? Ckonbko rpammoB NO2 obpa3zyercs?

IIpakTuyeckoe 3ansaTHeN? S.

Hesn. Ha npaktuke yOenuThCs B CYIIECTBOBAaHMHM THAPOJIM3a; COBEPILICHCTBOBATH YMEHUS
HaOJII0aTh XMMUYECKHE SBIICHHS; OOBSICHATh HaONIofaeMble SIBICHHUS M Ppe3yJbTaTbl OIBITOB;
pelaTh KaueCTBEHHbIE 3a/1a4M; COCTABIIATh YPAaBHEHHsS XUMHYECKUX PEaKUuil HOHHOro oOMeHa ¢
y4acTUEM HEOPTaHUYECKUX BEILECTB.

Bonpocs! 1J1s1 1onycka k 1adopaTopHoii pabore

1. Chopmynupyiite 11e7b MIIAHUPYEMOTO HIKCIIEPUMEHTA;

2. O0bsicHUTE, KaKOW IPOILIECC HAa3bIBAIOT I'MIPOJIN30M, KaKOil OH ObIBaeT?;

3.KaxoBa posnp ruiponunsa B npupoae?

4. OObsAcHHUTE, Kakue CYLECTBYIOT CIOCOOBI [0Ka3aTeIbCTBA CYLIECTBOBAHMS T'MIPOIH3A
HEOPraHUYECKUX U OPraHMYECKUX BEILECTB;

5. OOBsicCHUTE, KaK COCTABISETCA YpPaBHEHUE THPOIIN3A;

6. O0bsacHuTe, yto Takoe pH? Kak 3aBucHT qaHHBINA MOKa3aTeslb OT KUCIOTHOCTH MJIM OCHOBHOCTH
Cpelbl pacTBOpa;

7.00BsACHUTE X0/ BBIMOJIHEHUS SKCIIEPUMEHTA 10 PEIICHUIO KaueCTBEHHBIX 3a/1a4;

8. IlepeuncnuTe OCHOBHBIE AaCHEKThl COOJIOJCHHMS TEXHUKM O€30MacHOCTH IpH pabore C

arp€CCUBHBIMU pCarcHTaMu (FI/I,Z[I)OI(CI/I,Z[ HanI/ISI).

OO6opynoBanue u nocyjaa PeakTuBbI
1. CrexiisiHHBIE TPOOUPKU 1. PactBop NaOH
2. llltatuB 11 npoOUpoK 2. PactBop Na2S0O4

3. PactBop AICI3

4. PactBop Na2CO3




5. PactBop Cu(OH)2

6. KHCII0THO-OCHOBHBIN UHAMKATOP

AJITOPUTM NpoBegeHus onbiTa Ne 1

BOI[pOCI:.I H 3a1aHUA

3amanue Ne 1. B Tpex mpobupkax mon
HOMEpaMH HaXOJSTCS PAaCTBOPBI TPEX
COJICH: XJIOpH/Ia AIFOMUHHUS, CyIb(ara
HaTpus, KapOoHara HaTpus. He monb3ysch
JIPYTUMH PEaKTUBAMH, ONPEACITUTE COCTaB
Ka)KJI0H TTPOOHPKHU.

1. latb 00bsICHEHHE IPOBEICHHBIM
onbiTaM. 2. COCTaBUTh YpaBHEHHUS
[peaKIvii, MPOTEKAIOLINX B MPOOUPKE B
MOJIEKYJISIPHOM M HIOHHOM BHJIaX.

AJITOPUTM NPOBeAeHHs onbITa Ne 2

BOI[pOCI:.I H 3aJaHUA

3ananue Ne 2. Yro npousoiizer, ecinu
OXJIaIUTh PACTBOP KapOOHATa HATPUS WIH
n00aBUTh K HEMY ruapokcua Hatpus? 1.1.
Hanuts B npoOupky 1-2 mut pactBopa
kapOoHata Hatpus. 1.2. OnycTuTh
MPOOUPKY B CTaKaH C OYEHb XOJIOAHOMN
BOJ101 1 cHeroM. 1.3. [IpoBeputs cpeny
pacTBopa Mpy MOMOIIH KHUCIOTHO-
OCHOBHOTO MHUKaTopa. 1.4. Jlo6aBUTh K
pacTBOpy KapOOHaTa HATPHUs THIPOKCH]T
HaATpUSI.

1.Kakoil uHaUKaTOp Jy4llle UCIOIb30BaTh
UL OIIPENEJIEHUs cpelibl pacTBopa? 2.
CocTaBUTbh COOTBETCTBYIOILIUE YPABHEHUS
XUMHUYECKHUX PEAaKLHH, B MOJIEKYJIIPHOM U
MOHHOM BUJAX.

AJITOPUTM NpoBeeHus onbiTa Ne 3

Bomnpocekl u 3a1aHuA

3ananue Ne 3. [IpoGiemuslii onbiT. 1.1. B
OJIHY IPOOUPKY C pacTBOPOM Cyib(ara
mMeau (1) mpunuThk pacTBOp THAPOKCHAA
Hatpusi. 1.2. Bo BTopyto npoOupky c
pacTtBOpoM cynbdaTta meau (II) mpunutsb
pacTBOp kapbonara HaTpus. 1.3. CpaBHUTH
[[BET 00pa3ymIIUXCcs 0CaaKoB. 1.4.
OOpatuTh BHUMaHWE Ha BHIJICJICHUE Ta3a B
oJHOH 13 npobupok. 1.5. OnpenenuTs,
OTKYJ1a MOXET BBIIENATHCS 3TOT ra3? 1.6.
[IpoBEepHUTH KAYECTBEHHBIN COCTAB ra3a
ropsiel TyduHKoi. 1.7. OOBsSCHUTH
[IPOUCXOJIAIIIEE SBJICHUE.

1. CocTaBUTh COOTBETCTBYIOILINE
YpaBHEHUSI XUMUYECKUX PEAKIUH, B
MOJIEKYJIIPHOM U MOHHOM BHJIaX.

AJITOPUTM NpoBeieHus onbiTa Ne 4

Bonpocsl u 3a1aHus

3amanue Ne 4. [Ipo6iemnusrii onbiT. 1.1. K
PacCTBOPY XJIOPH/IA ATFOMHHHSI IPUIIUTH
pacTBOp KapOoHATa HATPHS.

1. OOBACHUTH MPOUCXOIAIIEE SBIICHUE. 2.
CocTaBUTh COOTBETCTBYIOIINE YPAaBHEHUS
XUMHYECKHUX PEAKIUH, B MOJIEKYJIAPHOM H
MOHHOM BHJax. 3. OTBETUTH HA BOMIPOCHI.
/I yero B MEAULIIMHCKOW MPAKTUKE
HCMOJIB3YIOT PACTBOP MUTHEBOU COJIBI JJIsI
[MOJIOCKAHUS ITPU BOCTIAIUTENIbHBIX




3aboseBanusax ropia? Kakosa posb
ruapoausa B npupoae? Ilouemy pactsop
MbllIa IEHUTCSI B BOJE?

BriBoabl.

1.ITpoananu3upyiTe COOTBETCTBUE MOJYYEHHBIX PE3yJIbTAaTOB TUIIAM ruaposunsa. Caenaire
COOTBETCTBYIOIINE BHIBOJIBI.

2.ChopMynupyiTe BBIBOJbI O 3aBUCUMOCTH THUIIA TUAPOIIN3A U KUCIOTHOCTU CPEJIbl pacTBOpa.

Pa3zgea 3.CTpoeHne U CBOiCTBA HEOPTraHMYECKHUX BelIECTB

IIpakTuyeckoe 3ansaTue Ne6 Knaccudukaiys, HOMEHKIIATypa U XUMUYeCKUe (HopMyIbl
HEOPraHWYECKHUX BEILIECTBY

YueOHas 1eJib: 3aKPENUTh 3HAHUS, YMEHUS, HABBIKU IO KIacCU(DHUKAIN, HOMEHKIIATYPE , COCTaBY
HEOPraHWYECKUX BELIECTB.

AKTyanusanus 3HaHUi:

@poHTaIBHBIN OIIPOC.

1.Yto Takoe oxcuabl? Kakume ObiBatoT okcuapl? Ilouemy HecosneoOpa3yromume OKCHUIBI Tak
Ha3bIBarOTCA?

2.Yto takoe kucnothel? Kakue kuciaorsl Bel 3Haere? Uto Takoe TpEXOCHOBHAS KUCIOTA?

3.Yrto takoe ocHoBanua? Uro takoe ménoun?

4. Yto takoe conu? [IpuBeaute npumMepsl comeil.

5.IIpo6.iemublii Bonpoc. [loyemMy 1 KUCIOTHI M OCHOBaHUS OOBEIMHSAIOTCS B TPYIITY TUAPOKCUIBI?
Urto y HEX 00I1IEeTr0 ¥ YeM OHU OTINYaroTcs?

BeinosiHeHue 3a1aHMii 10 BADHAHTAM

Bapuant Ne 1

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

2. U3 3ananus Ne 1 Beinummte Gpopmysbl OKCHIOB.

3. CocraBbTe hopMyITBI BCEX BO3MOKHBIX OKCHJIOB JUIs cienyrommx iemMenToB: Ca, S, O, Mg.

4. CocraBbTe (hopMyIbl creAylmux coenuHennit: okcun azota (I), rumpoxcun Hatpus, cyibgar
Oapwst, OKCH]T MarHus, XJIOPU/I ATFOMUHUSI.

Bapuant Ne 2

1. Hasosute coemmuenus: BaClp, H2SiOs, H3POs, BaO, H2SO0s, AICIl;, Ba(OH),
KNQOj3, CaCOs, Fe(OH)2, Na2O, P20s

2. W3 3aganus Ne 1 BemuimTe GopMyssl CONEH.

3. CocrtaBbTe (OpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB TSl ciienyromux snemenToB: C, Al, N, Fe.

4. CoctaBbTe (OPMYIIBI CIETYIOIUX COSAUMHEHUI: (PTOPOBOAOPOAHAS KUCIOTA, THAPOKCH] Oapus,
HUTpatT Meau, okcua xenesa (I11), okenn kpemuus,

Bapuant Ne 3

1. HasoBure coemunenus: Ba(NOz),, MgO, CO;, NaOH, HNO., ZnO, NacCl,
S0O3, H2S04, BaSO4, LiOH, HCI,

2. U3 3ananus Ne 1 Beimuimmte Gopmyssl KUCIOT.

3. CocraBbTe (hopMyIIbl BceX BO3MOXKHBIX OKCHIOB JUIs cieayronux snementoB: K, Cl, Mg, Ba.

4. CocraBbTe (QOPMYJIBl CIEAYIOIUX COECIUHEHHUM: THUJIPOKCH] LMHKA, OKCHJ aJIFOMHHMUS,
CEpOBOIOPOAHAS KUCIIOTA, OKCUJ BOJOPO/1a, HUTPAT MEIH.

Bapuant Ne 4

1. HasoBure coemunenus: KoO, P203 MgCl,, H2SOz | H3PO4 :NaxCOs3, Fe(OH)3ZnO,
H2SO4, FeCls, Ca(OH)2, NaNOs
2. U3 3ananus Ne 1 Beimuimmte Gpopmysbl OCHOBaHUH.



3. CoctaBbTe POpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB /IS ClieAyromux 3nemMeHToB: Si, Al, N, Li
4. CoctaBbTe (HOpMYINBI CIEAYIOUUX COCTUHEHUI: TMAPOKCUA aIIOMHUHMS, okcua yriepoaa (IV),
KapOOHAT KalbLKs, OKCU HATPUS, XJIOPOBOJOPOIHAS KUCIOTA

IIpakTuyeckoe 3anaTueNe7 «CBoiicTBa, cocTaB, MOJIydeHHE U 0€30MacHOE HCIOIb30BaHUE
BOKHEUIIINX HEOPTAaHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOH JCSITEIIBHOCTH YEIIOBEKAY.

IpakTnyeckas padora Ne§. UneHTU(PUKAIIUA HEOPTAHMYECKHUX BelIECTB

Hean: C noMoI1b0 KAYECTBEHHBIX PEAKLIUI HAa HOHBI PACIIO3HATH IIPEJIOKEHHBIE HEOPTaHUYECKUE
BEILECTBA.

PeaxkTuBsbl: pactBopsl: xiopun xenesa (I1I), xnopuaa ammonus, cynbdara HaTpUs, XJIOPUI HATPUS,
TUAPOKCHU HATpHsl, Xyiopuaa O6apusi, HUTpar cepedpa, 10%—usiii pactBop poaanuia kanus KSCN
OmnbIT 1: Mcnonb3ys BblJaHHBIE PEAKTUBBI, IPOBEIUTE XapaKTEPHbIE PEAKIIMU HA MOHBI U JJOKAKUTE
KaueCTBEHHBIN cocTaB xJyiopuaa xkenesa (I11).

AJITOPUTM BBINOJIHEHHS JAHHOIO ONIBITA

Jis BBIMOJHEHHUS JAHHOTO OIbITa COAEPKUMOE NPOOUPKU paszienuTe Ha [Be mnpooObl. s
onpezeneHus KaTUOHOB ene3a Fe+3 mpuinelite B onny npooupky poxanun kamus KSCN. Uro
Habmonaete? g onpenenenus annoHos xjopa Cl - mpuseiite B Ipyryro NpoOUpKY HUTpAT cepedpa
AgNO3. Yto nabntogaere? Pe3ynbrarhl onbiTa 3aHECUTE B TAOJIMIly. Y paBHEHUSI PEAKIIMM 3alIUIINTE
B MOJICKYJISIPHOM, MTOJIHOM MOHHOM U COKpaIleHHON MOHHOM (opmax.

OmnsIT 2. B Tpex npoHymepoBaHHbIX Tpodupkax (1, 2, 3) naHbl BeliecTBa: XJI0pH1 aMMOHUS, XJIOPU
HaTpusd, cynbdar HaTpusa. C MOMOIIBI0 KAYECTBEHHBIX PeaKIMii Ha MOHBI paclo3HaiTe, B KaKoil u3
IPOOUPOK HAXOMSATCS JaHHBIE BELIECTBA.

AJITOPUTM BBIIIOJHEHHUS] JAHHOTO ONbITA:

J11s BBINOIHEHMSI JAHHOTO OIIBITA COAEPKUMOE KaX 101 POHYMEPOBAHHOM IPOOUPKH pa3AeauTh Ha
Tpu TpoObL. [Iist onpeaeneHus xiaopuaa aMMOHUST HEOOXOIMMO MTPOBECTH KAYECTBEHHYIO PEaKIIUIO
Ha MOH aMMOHHUS - B TpU NpoObI NPUIMTH PacTBOP TUAPOKCUAA HATpHsl, HArpeTh B IIAMEHU
cnuptoBku. Uto Habmomaere? [lns ompenenenus cynbdara HaTpusi HEOOXOAMMO MPOBECTU
Ka4eCTBEHHYIO PEaKIMIoO Ha Cylb(aT-uOH - B JIBe MPOOBI MPHIUTH PacTBOp Xjopunaa OGapus. Yro
HaOmronaere? s moATBEp K IEHHS, UTO B TPEThEH MPpOOHpPKE HAXOAUTCS XJIOPHL HATPHUs, TPOBEAUTE
KaueCTBEHHYIO PEaKIIMIO Ha XJIOPUA-HOH — J00aBbTE€ pacTBOp HUTpaTa cepedbpa. Uto nabmogaere?
Pe3ynbTatrhl onbiTa 3aHeCHTE B TaOIMIly. YPaBHEHUS PEAKIM 3alUIINTE B MOJIEKYISPHOM, MOTHON
WOHHOM M COKpaIlleHHON HOHHOU (hopmax.

BriBoj k padore:

Pa3nes 4. CTpoeHue M CBOMCTBA OPraHMYECKHUX BELECTB

ITpakTyeckoe 3ansitue Ne9. Ilpakrtuyeckoe 3ansitue Ne9. «Xumuueckoe cTpoeHue Kak NOPSA0K
COCIMHEHUSI aTOMOB B MOJIEKYJIE COTJIaCHO MX BAJIEHTHOCTH (M30MEPhI, TOMOJIOTH ), HOMEHKJIATypa
OPraHWYECKUX COEAMHEHUM OTAENbHBIX KJIAcCOB,  COCTABICHHME TMOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHUYECKHUX BEIIECTB OTACIIbHBIX KJIACCOB.

Heab: 3akpenuTh yMEHHs HAa COCTABIEHHWE TOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (QopMym
OpPTraHWYECKUX BEIIECTB OTACIIBHBIX KJIACCOB, MOHITHS N30MEPhI, TOMOJIOTH, HAa3bIBaTh BEIIECTBA 11O
HomeHknarypelUPAC.

Bapuaurt nepBblii. V3 npennokeHHOT0 TEpedHsi BHIOEPUTE JBA BEIIECTBA, KOTOPHIE SIBISTIOTCS
uzomepamu: 1) 3-MeTmIreKceH-1; 2) rekcen-2; 3) MeTUIIUKIIOTeKCcaH; 4) rekcaauen-1,5; 5) rekcaH;
6) METHIIOEH30JI.

BapuaHnTt BTOpOii. 13 npennoxkeHHOro mepevHst BIOEpUTE JBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
MPUCYTCTBYET ABOIHAS CBS3h MEXJYy aTOMaMH yriepojia U Kuciaopoza:l) meraHousr; 2) yKcycHas
kucnota; 3) deHoi; 4) TIMIEPHH; 5) alleToH,;

Bapuanr tpermii. V3 npemiokeHHOTO TIEpeyHs BBHIOEPHUTE JIBa BEIIECTBA, KOTOPHIC SIBISIOTCS
romonoramu nenrana: 1) CsHg; 2) CsHio; 3) CaHsg; 4) C4Huo; 5) CeHe.


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

BriBoa mo padore.

IIpakTnyeckoe 3anaTHeNel0«CBoiicTBa OpraHMYECKUX COEAMHEHUH OTIEJIBHBIX KJIACCOB,
COCTaBJICHUE YPAaBHEHUN XUMHUYECKHX PEaKLUi ¢ y4acTHEeM OpPraHWYeCcKUX BEIIEeCTB Ha OCHOBAaHUU
UX COCTaBa U CTPOCHUS».

Lleab: 3akpenuTh CBOICTBA OPraHMYECKHUX BEIIECTB HA OCHOBAHUHU MX COCTABA U CTPOCHHUSI.
Bapuant nepsbliil. 113 npenioXkeHHOro INepedHs BEIECTB BHIOEPUTE BCe CBOMCTBA, KOTOPBIE
XapaKTepHBI Kak s (heHosa, Tak U JUIs yKCycHO# kuciotel: 1) OGeciBeurBaeT OPOMHYIO BOAY;
2) BzaumopgeiictByeT co menouamu; 3) BzaumopneiictByer ¢ kanuem; 4) Berymaer B peakiuio
srepuduxanmuu; 5) Oxucngercs nepMaHraHaToOM Kajiusl.

Bapuant BTOpOii. V3 mnpeanoXeHHOro TmepedHsi BbIOEpUTE BCE BEIIECTBA, C KAXKABIM M3
KOTOPBIX B3auMojielicTByeT meHtad: 1) xmop (ceer); 2) KMnOgs (p-p); 3) OpomMHas Boxa;
4) KOH (p-p); 5) xucnopon (t).

Bapuant tperuii. W3 mnpeanokeHHOro TmepedHs BbIOEpUTE BCE BEIIECTBA, Kaxkaoe U3
KOTOPBIX B3aUMOJCUCTBYeT ¢ yKcycHou kucnortoir: 1) NaOH (p-p); 2) NaxCOs (p-p);
3) CsHs; 4) CH30H; 5) Cu(OH):2.

BriBoja o padore.

IIpakTnyeckoe 3ansitue Nell. «CocraBieHue cxeM peakiuii(B TOM 4HCle MO MPEI0KEHHBIM
LENOYKaM MPEBPALICHUI), XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA OPraHMUYECKUX COEAMHEHUM
OTJENBHBIX KJIACCOB, CIIOCOOBI HMX IIOJyYeHHWS W Ha3BaHWE OPTaHUYECKUX COCAWHEHHH I10
TPUBUAIBHON MJIM MEXTyHApOIHOM cucTemaTrueckoil HomeHkiiatype [IUPACH.

Heap padorTbl: 3aKpenuTh 3HAHMUSI O B3aUMOJEWUCTBUU KJIACCOB OPraHUYECKHUX BELIECTB MEXAY
co00i1 Ha OCHOBaHUU XUMHUYECKUX CBOMCTB U CIIOCO0AX MOITY4YEHHUS.

Bapuant nepsblii
1.OcymectBuTth npespaiienue Bemects: CH4 — X — Y — C6H5NO2
Onpenenure, Kakue W3 YKa3aHHBIX BEIICCTB SBISIOTCA BemectBaMu X W Y, Ha3BaTh WX II0
nomenknarype [UPAC: 1) xnopOen3omn; 2) 6en3oun; 3) aneTuneH; 4) aleroH; 5) rekcas.
2.0CyIIecTBUTH MPEBPAIICHHAE BEIICCTB:

X Y
C2HsOH — C2HsCOOCHs — C2HsCOONa.
Onpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SIBISIOTCSA BemecTBaMd X W Y, Ha3BaTh HX IO
HOMEHKJIaType IUPAC:
1) CoHsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSOs; 5) Na
Bapuanr BTOpoOi
1.0cymiecTBUTh TPEBpAIICHUS BEIIECTB:

H2S0Oq4, t
CH=CH2 — X - Y — C2Hs5-0O-CzoHs
OHpeI[eJII/ITe, KaKHu€ M3 YKa3aHHBbIX BCHICCTB ABJAKOTCA BCIICCTBAMU X u Y, Ha3BaThb HUX II0
nomenkiaarype IUPAC: 1) CHz-CH2-OH; 2) CH2CI-CHCI, 3) CHs-CHs; 4) CaHy;
5) CH3CH:zBr.

2.0CyIIeCTBUTH MIpEeBpaLIECHUS BEIIECTB:
CH30H
YKCyCHast Kucjaora — X — 02000505 — Y

Onpenenure, Kakue M yKa3aHHBIX BEUIECTB SIBJIIOTCS BellecTBAaMHM X M Y, Ha3BaTh UX IO
Homenkinatype IUPAC: 1) xjopykcycHass KucjaoTa, 2) ameraT HaTpus, 3) alleTUJIeH;
4) MeTUIIOBBIH 3(UpP YKCYCHOM KUCIIOTHI; 5) METUIIOBBIM 3(Up aMUHOYKCYCHOM KHCIIOTHI.

BoiBoa mo padore.



IpakTnueckoe 3ansitueNel2. «llomyyeHnue 3THIIeHA U U3YYEHHUE €TO CBOWCTBY.

Pe3yabTaT 00yueHusi. YCTaHaBIMBATh 3aBUCUMOCTh (DU3UKO-XUMHUYECKUX CBOMCTB OPraHHMYECKUX
BeIECTB OT cTpoeHus Moiekyir. O6mme komnerenuu OK 01, OK 02 OK 04

1. Bompocel s Jomycka K IpakTHYecKod pabore: a) chopMyIHpyHTe Ielbh IUIAHUPYEMOTO
IKCIEPUMEHTA; 0) OOBSCHUTE, K KAKOMY KJIACCY OPraHWYECKHX BEIIECTB OTHOCUTCSI 3TUJICH; B)
OOBSICHATE, KAKMMH XWMHYECKUMHU CBOMCTBaMHU O0JIaal0T BEIIECTBA JAHHOTO KJlacca, Kakue
Ka4eCTBEHHBIC PEAKLIUU JJIS1 UX OOHAPY)KEHUS UCTIONB3YIOTCS; T) OOBSICHUTE, KAaK MOXHO MOJTYYHUTh
BEIIIECTBA JJAHHOTO KJIacca COSIMHEHHI B JTADOPATOPHBIX YCIOBHSIX; 1) OOBSICHUTE, U3 YETO COCTOUT
npubop JUIs TOJIYYEHHUs Ta30B; €) IEPEYUCIUTE OCHOBHBIE AaCIEKThl COOJIIOJICHHUS TEXHUKHU
O6esomacHoctT mnpu  pabore ¢ JIBXX (9TunOBBIA  cUpPT), arpecCUBHBIMH  peareHTaMu
(KOHIIEHTPUPOBAHHASI CEpHAsl KUCJIOTA), HAarpeBaTeIbHBIMU TPHOOpaMH (CITUPTOBKA).

2. [IpoBenenne onbITOB

O6opyaoBanue u mocyaa PeakTuBBI
1. CrekissHHBIE TPOOUPKU 1. KonnienrpupoBanHusbiii pactBop HoSO4
2. llTaTuB mist mpoOUpoK 2. DTUJIOBBIN CIUPT
3. CnupToBKa 3. PactBop KMnO4
4. Crinuku 4. bpomHuast Bosa
5. ITecok

AJiroput™m nposeaenus onbita Ne 1 Bonpocs! u 3aganus

1. ITomyuuTh STUIIEH ACTUApATAIIUEH STHIOBOTO 1.Yro npoucxoaut B mpodupke? Uro
crupTa, OOHAPYKUTh €ro, U3y4UTh €ro CBOKCTBA. Habmonaere?

1.1. B mpobupky HaIuTh 2—3 MII 3TWIOBOTO criupTa # 2.K KakoMy TUITy XUMHUYECKHUX PEaKIHi
OCTOPOXHO 100aBUTh 6—9 MJI KOHIIEHTPUPOBAHHOM  |0THOCATCS 3T npouecchl? Kak

CEPHOU KUCJIOTHI. 3aTe€M BCHITIaTh HEMHOTO Ha3bIBAIOTCS?
MPOKAJIEHHOTO MecKa (Tecok uiu Menkue kycoukn  |3.Kak MeHsiercs okpacka pacTBOpOB?
MeM3bI BBOJISIT JIJISl TOTO, YTOOBI IPEIOTBPATUTH [Touemy?

TOJTYKH JKUJAKOCTH IIPU KUTIEHUHU). 3aKpbITh NpoOupKy 4. Kakum niameHemM roput 3THiieH?
MpOOKOI ¢ ra300TBOAHOM TpyOKOH, 3akpenuTs ee B [[louemy?
LITATUBE U OCTOPOKHO HarpeTh COACPKUMOE 5.CocTaBuTh ypaBHEHHS MPOTEKAOLINX

npoOupku (puc.l) MPOLECCOB.
C,H;0H CHy
H,SO, ,\\
(koHIL.) 7 ——

=

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

CZHS()H =C 2H4 g H20 Mpubop ana nonyyeHUs sTuneHa

1.2. OcTop0:XHO, pABHOMEPHO HarpeTh CMECh.




1.3. B apyryro npoOupky Hayieunte 2—3 M
pa30aBICHHOTO pacTBOPA MEpMaHraHaTa Kajius, U
[IPOIYCTUTE YEpe3 HETO I'as.

1.4. B TpeThio npoOupKy HaUTH 2—3 M1 OpOMHOMN
BOJIbI, OITyCTUTh Ta300TBOJIHYIO TPYOKY 10 JIHA 3TOi
MPOOUPKHU U IPOIYCTUTD Yepe3 OPOMHYIO BOY
BBIJICIISIOIIUICS ra3.

1.5.BbIHYyTh ra300TBOIHYIO TPYOKY U3 pacTBOpa U
[HOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOAKEUb
BBIJICIISIIOLUMCSA Ta3 (puc.2).

C:H;OH (aTHio-
BBI¥ CIIMIPT)

H.SO,

3. O0paboTka pe3yJIbTATOB ONBITOB

1.Ilpoananu3upoBaTh  COOTBETCTBHE  MOJYYCHHBIX  pE3yJAbTATOB  CIOCOOaM  IOydeHHS
HEeNpeJeNbHbIX YIJIEBOJOPOAOB psifia 3TuieHa (ankeHoB). CrenaTth COOTBETCTBYIOIIMN BBIBOJ.
2.ChopmynupoBaTh BbIBOA O (PU3UKO-XUMHUECKUX CBOMCTBax 3TmieHa. 3.ChopMyaupoBaTh BbIBOJ
0 crioco0ax 0OHapyKEHUs ITUIICHA.

IIpakTnyeckoe 3ansaTueNel3. «neHTudukanys opraHMuecKUX COEAMHEHUH OTJENIbHBIX KJIACCOBY
Hesas padoThl: 3aKkpenuTh 3HAHUS 00 MASHTU()MKAIUU M3YYCHHBIX OPTaHUYECKUX COCIMHEHHH,

COBEpPILIEHCTBOBATh YMEHHS PEUIaTh SKCIIEPUMEHTAIBHBIC 331a4uu.
[Ipennaraemasi paboTa OXBaThIBAET KHUCIOPOIOCOAEPIKAIIUE COEAUHEHUS: CIHUPTHI, AlbIETUIBI,
KHUCTIOTHI , YTJIEBO/IBI.

1.C moMmoIIpl0 XapaKTepHBIX peakluil pacro3HaiiTe, B KakoW M3 MPOOUPOK HAXOASITCS BOJHBIC
pacTBOPBIL: a) 3TaHOIA; 0)YKCYCHON KUCIOTHI; B TIFOKO3bI; T)IIUIEPUHA

2. C noMoIpl0 XapaKTepHBbIX peakUuil pacno3HaiiTe, B Kakoll U3 MpOOHMPOK HAXOAATCS BOIHbBIE
pactBophl: a)deHona; O)riurepuna; B)GopManbIeruia; r) TII0KO3bI.

3. C nmoMoIIpI0 XapaKTepHBIX pPEeaKIMil pacrlo3HaiTe, B KaKol M3 MPOOHMPOK HAXOIATCS BOJIHBIE
pacTBOPHI: a)INIUIIEPUH; 0) PACTUTEILHOE MaJIO; B) MAIIMHHOE MACJI0, TTOJIy4YeHHOE U3 He(TH;
T')caxapHbIil CHPOIL.

4. Pacmio3HaiiTe ¢ TOMOIIBIO OJTHOTO M TOTO K€ PEaKTHBa, B KAKOW U3 MPOOUPOK HAXOASTCS BOJIHBIC
pacTBOpBIL: a) peHonsATa HaTpus; 0)3TUNaTa HATPHS; B)alleTaTa HATPUS; T') KapOoHaTa HATPUSI.

5. Pacrio3HaiiTe ¢ MOMOIIBIO OJTHOTO U TOTO XK€ PEaKTHBa, B KAKOH M3 MPOOUPOK HAXOATCS BOJHbBIE
pacTBOpHI: a)MbLIa; 0)0€sKa; B)COJBI.

6.Mcronb3yst OJJHY ¥ TY’)K€ pEeaKIiio, HO pa3HbIe YCIOBUS €€ POTEKaHUsI, pacCliO3HaNTe, B KaKOi 13
TPEX MPOOMPOK HAXOMSITCSI paCTBOPHI: a)rHIepuHa; 0)hopmanmHa; B) O6enka.

7.JlokaxuTe OMBITHBIM ITyTeM, 4TO KapTodeab U 0eblid XJ1ed copepKaT KpaxMmal, a CIeoe ss0JI0KO
— TJIIOKO3Y.

Odopmure oT4eT, 3aNI0THUB TAOIHILY:



Yro nemaau Yro HaOIIO AN BriBoabl

BriBoxa:

Pa3nean. 5. Kuneruueckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peaxuuii

IpakTnyeckoe 3ansitue Nel4 «CKopoCTh XMMUYECKUX PEAKIIUN U XUMUYECKOE PABHOBECHEY.
Hesas padoTbl. V3ydeHue BIUSHUSA pa3iu4yHBIX (PAKTOPOB HAa MPOTEKAHHE XMMHYECKHX PEaKIHH,
000CHOBaHHE U3MEHEHUS CKOPOCTHU TEUEHUSI XUMUYECKUX PeakIuii, ux oopartumMocT. OcOOEHHOCTH
xuMuyeckoro pasHosecus. Oomme komnereniu OK 01, OK 02

OOopynoBaHMe W pPeaKTHUBBI: IITATUB C IPOOHPKAMHU, 3aKHUM U1 IPOOUPOK, FOPEIIKa, PAaCTBOPHI
FeCl3, KCNS, K2Cr207, H2S04, KOH, pactBopbl Homa ¥ Kpaxmajna, KPUCTAJUTMYECKUN
dbenondTanens.

ITopsinok BbINOJHEHHUS PadOTHI

OnbiT 1. BnusiHue KOHIIEHTpAIMK PEarupyrolux BeIECTB HA XUMUIECKOE PaBHOBECHE

B sTom ombiTe M3yuaercs obparumasi peakuus Mexnay pactBopamu xsopuzaa skeneza(lll) FeCl3 u
pomanuaa kamuss KCNS. PactBop mpuobOperaer KpacHYIO OKpacKy BCIEICTBUE 00pazoBaHUs
ponanunaa xene3a(lll) Fe(CNS)3. [To n3aMeHeHNI0O THTEHCUBHOCTH OKPAIIIMBAHUS PACTBOPA MOYXHO
caenaTth BbIBOA 00 m3MeHeHuH KoHIeHTparun Fe(CNS)3, a, 3Ha4UT, 1 0 CMEIICHUN PAaBHOBECHS
00paTUMOro Ipoiiecca.

1 B mpobupky BHecute o aBe-Tpu Karum pacTBopoB FeCI3 u KCNS. OrmersTe mpoucxopsiiue
M3MEHEHUS.

2 JloBenute OO0BEM TMOMYYEHHOTO pACTBOpa MPUOTU3UTENbHO A0 2/3 mnpobupku. JIérkum
B30QJITPIBAHNEM IIEPEMEIIATE PaCTBOP O OJJHOPOJHOTO OKPAIIMBAHKS U Pa3JIeIIUTE €ro Ha YeThIpe
MPOOUPKH.

3 B oany u3 npobupok no karwism 1o6asste pactBop FeCl3, Bo Bropyro — pactBop KCNS, B TpeTbio
— HECKOJIbKO Mukpommareneid kpucrammmdyeckoro KCI 1o mosBieHus BUAMMBIX HM3MEHEHHM.
M3MeHeHrne MHTEHCUBHOCTU OKpAalllMBaHUS PAacTBOPOB JIETKO 3aMETUTh CPABHEHHEM C OKpacKoOil
pacTBopa B 4eTBEPTON MpoOuUpKe.

4 Pe3ynbTaThl HAOIIOICHUN 3aHECUTE B TAOIHUILY

Ne JloGaBsieMblil peareHT W3meHeHnne NHTEHCUBHOCTH Hamnpasnenune
OKpall¥BaHUs pacTBOPA CMELICHUS PAaBHOBECUS

1 FeClI3

2 KCNS

3 KCI

5. 3amumure ypaBHeHue peakuuu Mmexay FeCI3 m KCNS, cocraBpTe BbIpa)K€HHE KOHCTAHTHI
paBHOBECHS 3TOM peakiuu. B BbIBoJaX OTMEThTE, B KAKOM HAIPABJIEHUU CMEIIAETCs paBHOBECHE
IOpU yBETUYEHUM KOHLEHTpanui ucxomnsix BemniecTB? IlpoayktoB? [laiite oOBsicHEHHE 3TOMY
ABJIEHUIO C ToukH 3peHus npuHuumna Jle llatense. Biuser nu usmeHeHue JaBieHUs] HA CMEIICHHE
paBHOBECHSI B HCCIIENYEMON cucteme?

OmnbiT 2. BiusHuE cpeabl HA CMENIEHNE XMMUYECKOTO PABHOBECUS

1 B npobupky nomecture 5-6 kamenb pactsopa K2Cr207.

2 K aTomy pacTBOpy MO KaIjisiM 100aBIIsiiTe KOHIEHTPUPOBAHHBIN pacTBOp LIENOUN U HAOI01aliTe
WU3MEHEHNE OKPACKH.

3 Korna pactBop craHeT KEAThIM, 100aBbTE MO KaIUISIM KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIOTY U
HaOJI01aliTe MOSBIEHUE OPAHKEBOM OKPACKH.

OnbIT MOXHO TOBTOPATH HECKOJBKO pa3. CrenaliTe BbIBOJ O BIUSHUM KHUCIOTHOCTH CpEAbl Ha
YCTOMYUBOCTH XpOMAT- U OUXPOMAT-HOHOB.



OmnsIT 3. BnusHue teMneparypbl Ha XMMHUYECKOE PAaBHOBECHE

[Ipu B3ammomelcTBHM HOJda C KpaxMajJoM o00pa3yeTcsi CHHEE BEIIECTBO CIOKHOTO COCTaBa
(Momokpaxmair) Hoa + Kpaxmall < HOJoKpaxmall

1. B mpobupky Haneiite 3—4 Mi pacTBopa Kpaxmaia U Jo0aBbTe 2-3 Kaluik pacTBopa Hona (10
MOSIBJICHUS CUHEH OKPACKH).

2. Harpeiite npobupky u HaOdromaliTe M3MEHEHHE OKpaIIMBaHUs pacTBopa. OXiaguTe MpoOUpKY
BOJIOM, OTMETHTE MPOUCXOISAIINE U3MEHEHHUS.

3.Cnenaiire BbeiBOA 0 TeruioBoM dhdexre AH peaknuu obpazoBaHusi ogokpaxmana. JK30- HIU
SHIOTEPMHUUECKUM SIBIISIETCA 3TOT mporecc? Jlaiite 0ObICHEHHWE STOMY SBICHUIO C TOYKH 3PEHUS
npuHuuna Jle-Illarense

3amanusa

1.Bo ckosbko pa3 yBeTUUYHUTCS CKOPOCTh PEAaKIMK B3aUMOJICHCTBUS BOJIOpOAa U Opoma

H2 (r) + Br2 () 2HBr (1), eciiu KOHIICHTPAIIMN HCXOIHBIX BEIIECTB YBEIUYUTH B 2 pa3a?
2.Konnentpamuu NO u 02, o6pazyromux NO2, 6utn cootBeTcTBeHHO paBHBI 0,03 11 0,05 Mons/am3.
Uemy paBHA CKOPOCTb PEAKLMU?

3.Bo CKOJIbKO pa3 yBEIMYUTCA CKOPOCTh pEaKIMU, €CIiM TeMIilieparypa mnoBeicuwiack Ha 30°, a
TeMIeparypHblid ko3 duuueHT pasen 37

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansaTue Nel5 «[IpuroroBneHue pacTBOPOB pa3TUUHBIX BUIOB KOHIICHTPALHI
Heab: OBnaseHre HaBbIKAaMM HPUTOTOBJIEHUS PAcTBOPOB OINPEAEIEHHOM KOHIEHTpAlUHu, C
cOOJI0OZICHHEM MPaBUJI TEXHUKU 0€30MaCHOCTH.
OobopynoBanme: Xnopua Harpus (NaCl), 60% KOHICHpUpPOBAaHHAs cepHas  KHCJIOTA,
JTUCTUJUTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koJioa (100mur).
TeopeTuvyecKkue 0CHOBbI

PacTBOp — romorenHast cucrema, COCTOAIIAsl U3 PACTBOPEHHOT'O BEIIECTBA U PACTBOPUTEIIS.

[Ipu pemienuu 3a1a4 Moyib3yr0TCs HOPMYITAMHU:

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

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

m P-PA — macca pactBopa, T.

m P.B. — macca pacTBOpEHHOIr0O BEILIECTBA, T.

m HO — macca Bonpl, T.

WP.B. - maccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA.

10% pactBop BemectBa conepkuT 10r pactBopenHoro BemectBa M 90r Boxer B 100r
pacTBopa.

Hanpumep: Omnpenenure MaccoByH JOJIO0 PacTBOPEHHOro BemiectBa, eciu 10 r ero
conepxurcs B 100 r pactBopa. Kakast Macca BO/IbI COJEPKUTCS B pacTBOPE.

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

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

Pewrenue:

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

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

Orsert: 0,1; 90 .

ITopsinok BbINOJHEHHS PadOTHI:

1.Ilpurotosnenne 2% pacTBopa Cou.

B3BecbTe B OOKce 2r xjIopuja HaTpHUs M MEpechIbTe yepe3 BOPOHKY B KouOy Ha 100mi.
3atem B K0JIOy 100aBbTE BOMBI 10 MeTKH. [lomydeHnbii pacTBop umeeT 2% konneHTpanuio NaCl B
100r pactBopa miu 0,02 maccoByto gomo NaCl B 100r pactopa.

2. Ilpurorosnenne 100 ma 10% pacTBOpa cepHOI KUCTOTHI.

PactBop roroBsaT u3 60% KOHLIEHTPUPOBAHHOTO pacTBOpa CEPHOM KUCIIOTHI MJIOTHOCTHIO 1,5
r/min. s aToro MeH3ypkoit otmepstoT 11 ma 60% KOHIETpUPOBAHHOM CEpHOM KUCIOTHI 1 MEPHBIM



mwmHapoM 100-11=99 mn Bomel. Boay BbIIMBaIOT B KoNOy, a 3aTeM A00ABISIIOT U3 MEH3YPKHU
kucyoty. [Tomyuennsriit pactBop conepxut 0,1 maccoByro momro H2SOs.

KoHTpoJsibHbIE BONIPOCHI

1. Yto Takoe pacTBOpbI?

2.U3 yero ckiagpiBaeTCsl Macca pactBopa’?

3. Kak ompenensiercst MaccoBasi 1011 paCTBOPEHHOTO BELIECTBA B pacTBOpe?

4. Kak npurotoButh10% pactBop mienoun NaOH? Kakas macca NaOH u Bozbl conepxkutcs
B TaKOM pacTBope?
6. [IpuMepbI OLIEHOYHBIX CPEICTB VIS MPOBeIeHHs MPOMEKYTOUHOH aTTeCTAI[UH

6.1. KontposabHbie padoThI 110 pa3iesam.
KonTpoabsHnas padora Nel
Paznes 2. Xumnueckne peakuyun. « XuMHU4eCKHe peaKnum».
3ananue 1. Tect ¢ BLIOOPOM 0JHOT0 BEPHOT0 OTBETA
1.0 npocToM BeriecTBe, a HE 0 XUMUUYECKOM 3JIEMEHTE KMCIIOPOJIE UAET PEUb B BHIPAKCHUU:
A) BceM >KMBBIM CYILECTBAM JJIs AbIXaHUSI HEOOXOAUM KHUCIOPOZ;
b) xuciaopo BXOJUT B COCTaB IJIMHBI U MIECKA;
B) kucnopos BXOAUT B COCTaB BOJIBI;
I') xucaopo1 BXOJUT B COCTaB OKCUJIOB;
2. OunabTPOBaHUEM MOYKHO Pa3/ieIUTh CMECh, COCTOSILYIO:
A) 13 BOZIBI U caxapa;
b) n3 GeH3uHa U BOJIBI;
B) u3 pacturenpHOro mMacia U BOAbL;
') U3 rIMHBI U BOJIBI
3. ®u3znyeckoe siBJIeHUE — ITO!
A) I'openue cBeuw;
b) nouepHeHne MeHOM IIACTUHBI IPU HATPEBAHUU HA OTHE;
B) 3amep3anue Boapbl;
I') mporyxanue siina;
4. CrakaH, rBO3/1b, JIOKKa, IPOOUPKA OTHOCSTCS K:
A) BemecTBaM;
b) pusnueckum sBieHusM;
B) ¢uznueckum Tenam;
I') XUMUYECKUM SIBIICHUSIM
5. CioxHoOe BelecTBo — 3TO:
A) Bozopo;
b) consnas xucnora;
B) cepa;
I') xkucnopon;
6.0THOCHTEIbHAS MOJIEKYJISIpHAS Macca HanOoJIbIIas y BelecTBa ¢ GopMyIIoil:
A) NHs;
b) N2Os;
B) NOy;
I') NaNOs;
7. 3anuch 4N2 03Havaer:
A) 2 MoIeKyIbl a30Ta;
b) 4 Mmonekynsl a30Ta;
B) 6 atomoB a3ora;
I') 8 aromoB a3ora;
8.Cepa nposiBiisieT HauOOJIBIYIO BAJICHTHOCTh B COEAMHEHUH € (POPMYIION:
A) HS;
B) SO3;



B) SO3;
I') NazS;
9.MaccoBas fonist kuciopona B cynbgare Harpusi Na,SO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%j;
I') 56,2%
10. Bogopoa KoM4ecTBOM BeIIeCTBa 5 MOJIb (H.Y.) 3aHUMaeT 00bEM:
A) 11,2 m
b) 112 n;
B) 89,6 n;
I') 22,4 n;
11.®opmynbl OCHOBHOTO OKCHAA, KUCIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCAHBI
10JT HOMEPOM:
A) Ca0, CO2 ,HCI, NaCl,
b) CuO, SiO, ,NaNOs3 , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
IBaO, SO3, FeSO4 ,H3POs.
12. Pacmpenenenue SJIEKTPOHOB MO YPOBHSIM aToMa BBIpaXeHO psaoMm umcen 2,8,2. Kakomy
XUMHYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) maruuio;
b) kpemHuuro;
B) kucnopony;
I') yrnepony.
13. Kucnopona B 1abopaTopuu MOXKHO ITOJTYYUTh:
A) paznokeHueM NepoKcua BOJOPOaa;
b) pasznoxxenunem xjopara Kanus;
B) paznoxxenuem nepmMaHraHaTa Kaius;
I') BceMn nepevncIeHHBIMA CIIOCO0AMH
14.0xcup pocdopa (V) pearupyer c:
A) Hatpuewm;
b) oxcunom cepsr (IV);
B) cepnoii kucnortoi;
I') runpokcuiom HaTpus
3ananmue 2. [Ipu ropenun 46,5 r hocdopa odpazoBaics okcua Gochopa(V). Beruuciaure ero maccy.
3aganue 3. PacctaBbTe KOOPDUITUEHTHI B yPaBHEHUSX PEAKIIUH, YKaKUTE TUIT PEaKIIH:
1. FeCl; + Cl2 — FeCls; 2. AI(OH);s — Al,O3 + H20; 3. FeCls + NaOH — NaCl +
Fe(OH)3
3aganme 4. Hammmure ypaBHEHHsS peakUuii, C IMOMOMIBI0 KOTOPHIX MOXXHO OCYIIECTBUTH
crenyomne mpeBpaiienus. PaccraBbte kodpduimentsl. FeoOz— Fez (SOs)z—
Fe(OH)z — Fe203
3ananme 5. CocTaBbTe EKTPOHHYIO U TpapuuecKyto GopMyiy Ui XUMHUYECKOTO 3JIEMEHTa O]
HOMepoM 13.

KonTtpoabHnas padora Ne2
Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHN4YeCKUX BemlecTB. «CBOICTBAa HEOPraHUYECKUX
BellecTB)
Bapmuanrl

1. Beimucatp U3 CIIUCKA BEIIECTB OKCHJIBI, OCHOBAHHMSI, KHCIIOTHI , COJIM M Ha3BaTh ux: H2SO4
, Cu(OH)2,K3P04, Ca0,

2. CocraBuTh (QOpMyIbl coenuHeHmid: a) okcuaa yriepoxa( II) ,0) rumpokcuaa menu, B)
XJIOPOBOJIOPOJHOM KHCIIOTHL, T) cynb(dara HaTpus



3. Hanucatp ypaBHeHust xumuueckux peakuuit: a) HoSO4 + Mg; 6) Na20O + HBr; B) SO2 +
CaO; r)CaCO3z + HCI; nm) AIClz + AgNO3 .Vka3zaTh Ha3BaHHS IPOTYKTOB PEAKITUH.

4. 3anauya. Kakas macca HaTpusi notpedyercs Uil peakluu B3auMOJEHCTBUA ¢ 16 T cepbl,
€cJIU B pe3yJibTaTe peakuuu oOpa3oBaiics cynbhua HaTpus?

5. OcymecTBUTh MEePEXObl: KaTUi— OKCHJI KaTusi— TUIPOKCH]] KaIusl — CyIb(}ar Kamus
Bapuanr 2

1.Brinucath U3 CIMCKa BEIISCTB OKCHBI, OCHOBAHMS, KHCIOTHI , COJIM M Ha3BaTh uXx: NaOH ,
H3PO4, SO2, CaCOs

2. CocraButh (hopmynbl coenuHeHui: a) okcuaa azora ( [V) ,0) ruapokcuna kamus, B)
XJIOpUAa HaTpus, T) cynbbuaa oapus

3. Hanmcatp ypaBHenus xumudecknx peakuuit: a) HCI + K; 6) K20 + HBr; B) CaCOs +
H2S04; r) CO2 + CaO; x) Ba(OH)2 + SiO2 .Vka3aTh Ha3BaHUs MPOIYKTOB PEAKIUH.

4. Beraucnute 00beM raz000pa3HOTo XJI0pa, KOTOPBIA BCTYITUT B PEAKIIUIO C HATPHEM, IS
nonyudenus 11,7 r xyopuaa HaTpus.

5. OcymiecTBuTh mepexonabl: cepa— okcug cepol (IV) —cepHucras xucinora —CyiabQUT
HaATpUs

KonTpoasnas padora Ne3
Pasnen 4. Crpoenme u cBoiicTBa opranuveckux BemlecTB. «CTpoeHue H CBoiicTBa
OPraHu4YecKuX BellecTB»
1. Tun XuMHYECKOH CBS3M MEXK]Ly aTOMaMH yIiIepo/ia B MOJIEKYJIe BEIEecTB, popmyiibl KoTopeix C3Ha
u CHy
A) OnunapHas ¥ 1BOMHas;
b) [IBoitnas u onuHapHasi;
B) Tpoiinas u nBoiiHas;
I') TpoitHas 1 onuHapHasl.
2. O6mas ¢popmyna CnH2n cooTBETCTBYET:
A) AnkaHawm;
b) Ankenaw;
B) Ankwuna;
I') Apenawm;
) LuknoankaHam.
3. MonekymnsipHasi popmMysia yriieBoIopo/ia ¢ OTHOCHTEIBHOH IIIOTHOCTHIO 110 BOJOPOY paBHa 28:
A) C4Hao;
b) CsHs;
B) C4Hg;
I') C3Hs;
J1) C3He.
4. BemectBa, popmyssl kotopeix CH2 = CH2 u CH2 = CH — CH2 — CH3s, siBasttoTCs:
A) BemectBaMu pa3HbIX KIacCOB;
b) 'omonoramu;
B) M3zomepamy;
I') OnHuM U TeM e BeIIeCTBOM.
5. YcranoBuTe COOTBETCTBHE.

DopmyJia coeIMHEeHUs Kunacc coennnenus
A. C17H3sCOOH 1. AnkaHpl
b. CeHe 2. AIKEHBI
B. HCHO 3. AJIKUHBI
I'. C;HsOH 4. ApeHsl
J1. CsHio 5. Anpmerunapl
E.CHy 6. Kap6oHOBBIE KHCTTOTHI




K.C3Ha 7. CnupThl

6. lonoaHuTsh. Peakuus AeruapupoBaHus — 3To. ...

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

8. KonmuectBo BemiecTBa 3Tana maccoit 1,6 T paBHo: A. 1,5 monb. b. 1 mons. B. 0,05 mons. I'. 0,1
MOJTb.

9. Maccoas nosst Bogopojia B yriepone 14,3%, oTHoCHTeNIbHAs TUIOTHOCTH 10 BOJOPOAY paBHa 21.
Onpenenure hopmyiy.

10. BeiBenuTe UCTUHHYIO (hOPMYITY OpraHu4ecKoro coefuHenus, cogepxariiero 40,03% C, 6,67% H,
u 53,30% O. MounspHast Mmacca qaHHoro coenuHenus pasaa 180 r/mMonb. HazoBute BemiecTso.

11. K xakomy TUITY OTHOCST peakiuio, ypaBHeHue kotopoi npuseneHo? CHz —CHs—CH>=CH: + H>
12. CocraBbTe cTpyKTypHBIE (hopMyIbl n3oMepoB coctaBa CsHio. HazoBure Bemectna.

OneHoYHBIE Cpe/ICTBA MPOMEKYTOYHON aTTECTallMM MO AUCHUILINHE «XuMus» [Ipomexyrounas
aTTecTalus Mo TUCIUIUINHE «XUMUSD» MPOBOIUTCS B hopMme nudepeHIInpoBaHHOTO 3a4ETa.

6.2 TecTsl mo paznesiam
Pa3nen 1 OcHOBBI CTPOEHHUSA BelleCcTBA
Tema 1.1 Tect Nel «CTpoeHue aTOMOB XMMHYECKHUX 3JIeMEHTOB M IPUPOAA XUMHUYECKOH

Bri0epuTe 01uH NpaBUJILHBIA OTBET:
1. Atomsl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:

A) HEHTPOHOB B s/Ipe;

b) sneprernueckux ypoBHEH;

B) a5ekTpoHOB Ha BHEIIHEM YHEPTeTUUECKOM YPOBHE;

I') anexkTpoHOB.
2. B pany xumnueckux 3nemeHToB Li-Be-B—-C merannuueckue cBoiicTpa:

A) ycunuBaroTcs;

b) ocirabeBarot;

B) ne menstorcs;

') u3MeHAI0TCS IePUOJUUECKH.
3. K s-anemMeHTaM OTHOCHUTCS:

A)K;

b) S;

B) Fe;

I') Br.
4. ITyrem coennHeHHst aTOMOB 1101 HoMepoM 11 n 17 obpa3yercs BeleCTBO C XUMHUECKON CBA3BIO:

A) noHHOI

b) xoBaneHTHOI MmonspHOi

B) koBaneHTHOI HENOISAPHOI

I') MeTannuueckoit
5. {komu4ecTBO 3JIEKTPOHOB B aroMe; KOJHYECTBO JHEPreTUYECKHX YpOBHEH; KoimdecTBo 11
SJICKTPOHOB HA TMOCJIEAHEM DHEPreTHYECKOM YPOBHE; KOJMYECTBO MPOTOHOB B sApe aroma}
COOTBETCTBYET

A) HOMepy nepuojia

b) Homepy rpynmsl

B) nopsaxoBoMy HOMEpY
6.{xnopuny Gapus, anMasy, aMMHaKy, CEPHOI KHUCIIOTE }COOTBETCTBYET:

A) nOHHasi XUMUYECKas CBS3b

b) xoBaneHTHas noJsipHasi XUMUYECKasi CBSI3b

B) xoBaneHTHas HEMOISIpHAsE XUMUYECKast CBA3b
7. {cBs13b, 0Opa3oBaHHas 3a cUeT 00Opa30BaHMs OONIMX JIEKTPOHHBIX IMap; CBsI3b, 00Opa3oBaHHas 3a
cdeT 0000IIEeCTBICHHUS BAJICHTHBIX 3JIEKTPOHOB; CBA3b, 00pa30BaHHAs 3a CUET ANEKTPOCTATUUECKHX
CHJI IPUTSDKCHUS } Ha3bIBaCTCS



A) nonHnoit

b) merammueckoit

B) xoBanenTHOM
8. {B mopsake Bo3pacTaHHWs METAUTHYSCKHX CBOWCTB; B MOPSIKE YObIBAHUS paauyca aTOMOB; B
HOPSIIKE  BO3pacTaHUsl KUCJIOTHBIX CBOWMCTB JICTYYHUX BOJOPOIHBIX COCTUHCHUH }3JICMEHTHI
PacIoI0kKEHBI B PSIIy

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1
9. Kakoe u3 cyxaenuii BepHo st anementoB {VA rpymmsl , IVA rpymimsr, IA rpymmsi}

A) obmrast popmyna neTydero BoiopoaHoro coequHenus RH4

b) He 00pa3yioT neTyunx BOAOPOIHBIX COSAMHEHUN

B) 1o 3aBepieHust SHEPreTUUECKOr0 YPOBHS HE XBaTaeT TPEX JIEKTPOHOB
10. Cpeau BemiectB, ykazanHbix B psaay {NHs, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SOs4, HI,
CuCly, CH4, NH3} xonmuuecTBO COeIMHEHHI ¢ KOBAJICHTHOM MOJIIPHO# CBS3bIO PABHO

A) Tpem

b) nBym

B) ueTsipem
11. Xumudeckass CBs3b B MOJICKyJIax {030Ha W XJOpHJa KaJIbIKsA; CEPHOU KHUCIOTHI U XJIOPHIA
AMMOHHSI; CEPHOM KUCIIOTHI U 030HA COOTBETCTBEHHO}

A) KOBaJIEHTHAas NOJISIPHAs U MOHHAA

b) xoBaneHTHas nmoJsipHasl U KOBaJICHTHAs HETIOJIpHAs

B) xoBasieHTHAs HETIOJIIpHAS ¥ HOHHAS

Tema 1.2. Tect Ne2 «Ilepnoanyeckuii 3aK0H U EPHOIUYECKAS CHCTEeMAa XMMHYECKHX
ajemenToB .. MenaeseeBay
Bapuant Ne 1
12. YV aToma cepbl 4HCIIO0 IEKTPOHOB HAa BHELIIHEM YPOBHE U 3apsiZl Apa paBHbI COOTBETCTBEHHO

1)4u+16 2)6u+32 3)6u+16 4)4u+32
13. CxoqHOE CTpOEHUE BHEIIHETO JIEKTPOHHOTO CIIOS HIMEIOT aTOMBI MBIIIIbSKA U
1) dochopa 2) ceneHa 3) repmanus 4) BaHaaus

14. B paly XUMHUYECKUX JIEMEHTOB:
AMIOMUHUH—KpeMHU— ochop—cepa
BBICIIIAsl CTENIEHb OKUCICHUS

1) yBenuuuBaercs 3) He u3MeHseTcs

2) yMeHbIIaeTcs 4) cHayana yBeIu4MBaeTCs, a IOTOM
YMEHbILIAETCS
15. IlpuTsxeHne 37€KTPOHOB BHEIIHETO CJIOS K SAPY YBEJINUUBACTCA B PALY

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

16. B psny Be-B-C-N npoucxonut
1) yBennueHue paanyca aToMoB
2) yBeIMUYEHHE CUIIbI IPUTSKEHUS BAJIEHTHBIX JIEKTPOHOB K 1Py
3) yMeHbIIEHHUE 3JIEKTPOOTPULIATEILHOCTH
4) yMeHbIIIEHUE YHCIa BAJICHTHBIX 3JIEKTPOHOB
17. B nopsiaike yCUIECHHUS] HEMETAINTIMYECKUX CBOKMCTB PACTIOJIOKEHBI

1) S-Se 2) Se-Br 3) Br-I 4) I-Te
18. Hanbonpmuii paanyc y atoma

1) 6poma 2) uMHKa 3) KanbLMs 4) repmanus
19. HauOoJe1eir BOCCTAaHOBUTEIBHON aKTHUBHOCTEHIO 00IamaeT

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

20. Beicumit okenn coctaBa 90 00pa3yroT BCe 3JE€MEHTHI
1) IV A rpynmnst 2) IIA rpynmsl 3) IV nepuona 4) 1l nepuona



21. [1o HOMEpY nepuoa MOKHO ONPEICTUTh
1) KonMUYecTBO 3IEKTPOHOB HA BHELTHEM YPOBHE aToMa  3) 3aps siipa aroma
2) KOJIMYECTBO BCEX JIEKTPOHOB B aTOME 4) 4KnCII0 SHEPTeTUYECKUX
YpOBHEMU B aTOME
22. CKOJIBKO HEPreTUYECKUX YPOBHEH B aTOME CKaHIus1?
11 2)2 3)3 4)4
23. OueHuTe NIpaBUIbHOCTD CYKIEHUI
A. Metaminyeckre ¥ BOCCTAaHOBUTENIbHbBIE CBOMCTBA 3JIEMEHTOB B IVIaBHBIX MOATPYIIAX C
POCTOM 3apsijia Jipa yBeJIMUNBAIOTCS.
b. B nepuoze ¢ poctom 3apsja siipa OCHOBHbIE CBOICTBA OKCHUIOB U THAPOKCHIOB
YBEITUYUBAIOTCS.
1) BepHO TOJIBKO A 2) BepHO TOJIbKO b 3) BepHbI 00a cyxxnenust  4) oba
CYXKJICHHSI HCBEPHBI
24. Han6GoJiee CUIbHBIMU OCHOBHBIMU CBOWCTBAMH 00J1a1a€T TUAPOKCHT

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucioTtHble cBOiCTBa HanOoJIee BEIPAKEHBI y
1) Br207 2) SeO3 3) As205 4) Ge0O2

26. B psany xumudeckux snemeHToB Na — Mg— Al:
1) ymeHbIIAIOTCS 3apsiabl SA€p aTOMOB
2) yBEIMYMBAETCS YUCIIO AJIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJIOE
3) yMeHbLIaeTcs 31EKTPOOTPULIATEIBHOCTD
4) yMeHbIIIaeTCs paguyc aTOMOB
5) ycuiaMBaroTCs METAJIIMYECKHE CBOMCTBA
27. B pany xumudeckux anemeHToB F— Br — I:
1) Bce ni1ieMEeHTHI MIMEIOT BBICHIYIO CTETIEHb OKHUCIICHUS, paBHYI0 HOMEPY TPYIIIIBI
2) ocnabeBaroT HeMeTaJUIMYeCKrue CBOMCTBa
3) yBenMYMBAETCS BBICIIAs CTETICHb OKUCIICHUS
4) yBeNMUYUBAETCS paguyc aTOMOB
5) oOpa3yroT JeTy4re BOJOPOIHBIC COSTUHEHUS ¢ 00mIel hopmynoit HO

Ipumeuanue: 3amanus Al-Al14 ounenuBarorcs 1 6amtom. 3aganust B1 u B2 onenuBatores 2
6amnamu. CraButcs 1 6aii, eciu B 0TBeTe JomyleHa oaHa omuoka. CtaButcs 0 6amios, eciu: a) B
OTBETE JIOMYIICHO 0oJiee OHOM OMHMOKHU; 0) OTBET OTCYTCTBYET.

MakcuManbHBIH Oall 3a BEIIIOJTHEHHUE BCEX 3aJJaHMi cocTaBiseT 18 Oaiios.

Pasnen 2. Xumuyeckne peakuumn
Tema 2.1.
28. YTO OTHOCUTCA K XUMUUYECKHUM SIBJICHUSIM?
1) ucnapenue Bosbl
2) ropeHue IpoB
3) neperonka HepTH
4) naBJieHUE OJI0Ba
29. Yem xapakTepusyeTcs IK30TepMHUUeCKas peaKius?
1) oHa compoBOKIaETCS MOTIONIEHUEM TETlIa
2) TerioBoro 3@ dexra He HaOmoAaeTcs
3) oHa COMPOBOXKIAETCS BBIJCIIEHUEM TeTlia
4) TakuxX peakluii HeT
30. Kak Ha3bIBaeTCs peakiius, B pe3yabTaTe KOTOPOIl U3 OJJHOTO CIOKHOTO BEIIECTBA 00pa3yeTcs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakius coeAMHEHUS 3) peakius oOMeHa
2) peakius 3aMeIIeHUs 4) peakius pas3ioKeHus



31. Yemy paBHa cymma kodddunuentoB B ypaBaenuu peakuun Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
14
2)6
3)5
4) 12
32. Kaxkas macca BojeI 0Opazyertcs rnpu B3aumoaeiictsuu 0,5 MoIb BOJOpOAa ¢ KUCIOPOIOM?
)4,5r
2)9r
3)18r
4)1,8r
33. Kakoe BemiecTBo 0003HaY€HO CHMBOJIOM X B cxeMe npeBpatiennii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBHE.
Tun xumudeckoit peakiuu  CxeMa XMMUYECKON peakiuu
1) MgCO3 — CO21 + MgO
A. Peakuus paznoxenust  2) CuO + Al — Cu + Al203
B. Peaknusg ooMena 3) NO + 02 — NO2
B. Peakuus 3amemneHus 4) ZnO + H2 — Zn + H20
I'. Peakuus coequneHus 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHoBHUTE MpaByO YacTh YPaBHEHUS PEAKIIMHU IO €T0 JIEBOM YacTH.
JleBas yacth ypaBHeHUs [IpaBas yacTh ypaBHEHUs

1) Cu+ H20

A. Cu(OH)2 = 2) CuCl + H20

B. CuO + 2HCI = 3) CuS

B.CuO + H2 = 4) CuCI2 + H20

I.Cu+S= 5) CuO + H20
6) Cu20 + H20

36. CocTaBbTe€ ypaBHEHHE PEAKIMM [0 ONHCAHUIO, JAlTe€ XapaKTePUCTUKY YpaBHEHUS PEAKIINH:
cynbdar xene3a(lll) + ruapoxcun kanus = ruapoxeun xeneza(lll) + cynbdar kamus.

C2. CocraBbTe ypaBHEHHUsl peaklMil 1o cxeme npespameHuii: S — SO2 — SO3 — H2S0O4 —
Na2SO4.

Tema 2.2.
B kaxxnom Bompoce BbIOEpUTE OMH MTPaBUIIbHBII BapuaHT OTBETA.
37. U3 mepeyrcaeHHBIX MEKTPOIUTOB YKAXKHUTE CIA0bIN SJIEKTPOIHT:

a) TUAPOKCU KAJIbLIUA B) CepHasi KUCJIOTa
0) rIaBUKOBAst KUCIOTA T') THAPOKCHUI HATPHS
38. 3 npeacTaBiieHHbIX YacTUL BEIOEPUTE CYNIb(DPUT-HOH:
a) S% 6) SOs*
B) SO37 1) SO4%
39. Kakoe coenHeHNEe B MOHHOM YPaBHEHUH 3aIMCHIBAECTCS B BHJIE MOJIEKYJIbI?
a) a30THas KMCIoTa 0) oprodochopHas kucioTa
B) THIPOKCU/T 11€3U 1) CUTTUKAT HATpUs
40. ITpu gucconmanu 3 MOJIb KaKOTO COSUHEHUs 00pasyeTcs 9 MOJIb aHHOHOB?
a) HUTpATa aJTIOMUHUS 0) xmopuna xenesa (II)
B) cyibdaTa HaTpHs T) cynbpuaa Kamus

41. Ilpu B3auMOEHCTBUM KaKOH MMapbl BELIECTB BBIAEINUTCS ra3?
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a) TUAPOKCUJ MAarHUs U a30THasl KUCIIOTa 0) cynb(UT Kanus U CONIHAs KUCIIOTA
B) HUTpAT HaTpus u oprodochopHas kuciota  T) ruapokcun xenes3a (I1) u cepras kucnora
42. C pacTBOPOM KaKOIr'0 COEAMHEHUS MIPOpearupyeT ruApOKCU]T TMHKA?

a) TUJIPOKCHUIA KaIus 0) cynbdaTa HATpUs
B) XJIOpHU/Ia MarHus I') HUTpaTa Kalus
43. Kakoil oKcH/1 U3 IEPEYUCIICHHBIX PEarupyeT U ¢ TUIPOKCUAOM HATPHSsl, U C A30THOU KHUCIIOTOM:
a) OKCHUJ Maruus 0) okcun kpemuus (1V)
B) OKCHJ] OepUILTH T') OKCHJT KaJIbITus

44. Cokpamennoe nonsoe ypasaenue 2H+ + CO3? = H,0 + CO2 cOOTBETCTBYET B3aUMOICHCTBUIO
a) kapOoHaTa KaJbIUsl U a30THOM KUCIIOTHI
0) kapOOHaTa Kalnusi U YKCYCHOM KUCIIOTBI
B) okcupa yriepoza (IV) u runpokcuaa HaTpust
r) KapOoHaTa HATPHS U CEPHON KUCIIOTHI
45. Ocanok o0paszyercs B pe3yJbTaTe B3auMOJICHCTBUS
a) alierata HaTpus U COJISTHOM KUCIIOTHI
0) cynbbuaa kanus u Hutpata ceunna (1)
B) opTO0oCchHOPHON KUCIOTHI M THAPOKCHAA HATPUS
r) okcuza cepsl (IV) u rugpokcna kanus
46. Kucnas conb MOXKeT 00pa30BaThCs IPU B3aUMOAECHCTBUM FMAPOKCU/IA HATPUA U ...

a) XJIOPOBOJOPOJHON KHCIIOTBI 0) a30THOW KHCIJIOTHI

B) OPOMOBOIOPOTHOM KHCIIOTHI T') CEpHOI KHUCTOTHI
47. Ilpn no0GaBIeHUH K paCTBOPY XJIOPHJIA aIFOMUHHS W30BITKA PAaCTBOPA THMIPOKCUIA HATPUS
oOpa3yercs

a) AI(OH)3 0) NaAlO2

B) Na[Al(OH)4] r) Al2O3

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB
Tema 3.1 Knaccupuxkanus, HOMEHK/JIATYPa U CTPOCHHE HEOPTAaHMYECKHUX BellecTB
TecT ¢ BBIOOPOM NPaBUJILHOIO OTBETA.
48. KucinoTHbeIMU OKCHJaMU SIBJIIFOTCSI BCE BEILECTBA B rpymre: 12
a) ZnO, SO2 , H2S04 6) SiO2, Cl207, P2 Os B) CO2, Al203, Fe203 1) Li20, NO, FeO
49. BemiectBo, Ha3BaHue KOToporo HUTpar xenesa (II), umeer hopmymy:
a) FeN 0) Fe(NO3)3z B) Fe(NO2)2 1) Fe(NO3)2
50. ConsiMu SBASIOTCA:
a) Al>S3, NH4ClI, H2Si04 6) Al2O3, NHaNO3, K2SiO4 B) AI(OH)3, NH4Cl, NazSiOas 1) AlLSs,
NH4Cl, K2SiO4
51. K 0CHOBHBIM OKCHAAM OTHOCUTCS I'PyIIa BEIIECTB:
a) SO3,HCI, CuO 6) CuO, Na20, CaO ) Ca0, BaO, SiO r) SiO2, OF2,Al,03
52. K kuciotaM OTHOCHUTCS TPYIITa BEIIECTB:
a) H2S, HNO,HBr 6) KCI, HCI, H2SOs4 B) NH3, HNO3s , HJ r) NaOH, H2SO4 , H2S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIb(DUT HaTpus, UMeeT HopmMyny:
a) Na2SO3 6) Naz SO4 B) Naz S r) NaHSO4
54. OCHOBHBIM OKCHIOM U OCHOBHOM COJIBIO SIBJISIFOTCSL:
a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3)2 r) CaO u (CuOH)2 CO3
55. OcHOBaHHEM M KHCIIOTOH COOTBETCTBEHHO SIBJISIIOTCS:
a) HNO3 u (NH4)AI(SO4)2 6) H2S 1 NaNOs3 B) K2SO3z u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM MPU3HAKOM, MO KOTOPOMY CIIOKHOE BEIIECTBO OTHOCSAT K KHCIIOTaM, SIBISETCS
HaJU4Me B €r0 COCTaBe:
a) KUCJIIOTHOTO OcTaTKa 0) aTOMOB KHCJIOPO/ia B) aTOMOB BOJ0OPO/1a I') TUAPOKCUIBHON FPYIIIIBI
57. K amdoTrepHbIM COeTUHEHUSIM OTHOCUTCS TPYIINa BEUIECTB:
a) Al2Ogz, SiO2 , Ba(OH)2 6) Zn(OH), ,CaO, P20s B) ZnO, Zn(OH), , Ca(OH)2 r) AI(OH)z ,
ZnO, Zn(OH),



58. Okcun MeTasia, KOTOPbIA B3aUMOJACHCTBYET U C OCHOBAHUEM, U C KUCIOTOMU, SIBJIIETCS:

a) ampoTepHBIM 0) HEeCOJIeO00Pa3yIONIUM B) OCHOBHBIM T') KUCIOTHBIM
59. BemecTBo, B KOTOPOM BaJ€HTHOCTH cephl 11, 3T0:

a) CEpHUCTHIN Ta3 0) cepoBoopo B) cyibdar kanus 1) okcun cepsl (IV)

60. [IpupogHOMY COSTMHEHHIO KANBIIHS, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET (popMyIia:

a) Caz (PO4 )2 6) CaCO3 B) Ca(OH)2 1) CaSO4
61. YrapHbIM ra30M Ha3bIBAIOT:

a) okcua yriepona (IV) 6) oxcun cepol (IV) B) okeun yraepona (I1) r) okeun azota (I1)
62.0CHOBaHUS COOTBETCTBYIOT XHMHYECKUM OJJIEMEHTaM, HMMECIOIIUM CJCIYIONIHE IOPSIKOBBIE
HOMEpa B MEPUOIUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 ®U3UKO-XUMHYECKHE CBOIICTBA HEOPTAaHUYECKUX BEIECTB
Pesynprar oOyuenust KiaccuduuumpoBaTh HEOpPraHWYECKHWE BEHIECTBA B COOTBETCTBHH C HX
CTpOCHHEM

63. buHapHOE COCTUHEHHE XUMHUYECKOTO 3JIEMEHTAa C KHCIIOPOJOM B CTEIEHU OKHCICHUS —2, B
KOTOPOM CaM KHUCIJIOPOJI CBSI3aH TOJIBKO C MEHEE AJIEKTPOOTPHUIIATEIIBHBIM JIEMEHTOM:
a) okcup + 0) coib B) kuciota 2. OcHOBHBIC OKCUABL: a) okcua cephi( VI) SO3
6) oxcua Hatpus Na20O + B) okcun azota(IV) NO2
64. OCHOBHBIE OKCH/IBI:
a) okcup azora(IV) NO2
0) okcua cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucinoTHbie OKCHIBIL:
a) okcup cepoi(VI) +
0) oxcua meau(1l) CuO)
B) okcuJ 1uHKa ZnO
66. KucnoTHbie OKCHIbI
a) okcup amomunusa Al203
0) oxcua nuHKa ZnO
B) okcua azota(IV) NO2 +
67. AMdoTepHbIE OKCHUIBIL:
a) okcua azora(IV) NO2
0) oxcua nuHka ZnO +
B) okcua HaTpus NaO
68. AMpoTepHbIE OKCHUIBIL:
a) okcua menu(Il) CuO)
0) oxcun azora(IV) NO2
B) okcua amromunus Al,Os +
69. I'ie HaxoaATCS HYKJIEMHOBBIE KUCIIOTHI B 3yKapHuoTax:
a) B MUTOXOHAPHUSIX
0) B MeMOpaHe
B) B anpe + 9.
70. YUTo Takoe HyKJIEUHOBAsK KUCJIOTA:
a) Guomonumep +
0) pacTBOp
B) HEOPTaHUYECKOE COCTMHEHUE
71. Bce KHCIIOTHI B CBOEM COCTAaBE UMEIOT KUCIOPO, TAK JIU ITO:
a) na
0) Het +
B) HE U3YYEHO



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

KucioraM coOOTBETCTBYIOT CIIEIYIOLIEE COCIUHEHUE:
a) HBr +
6) HOH
B) NaOH
KucioraMm coOTBETCTBYIOT ClIEIyIOLIEE COCTUHEHUE:
a) NaSO4
0) H3AIO3 +
B) NaOH
KucioraMm coOTBETCTBYIOT ClIEIyIOLIEE COCTUHEHUE:
a) CH3COOH +
0) K3PO4
B) HOH
Kucnoter 00pa3yrorcst mpu B3auMOJICHCTBUY:
a) KMCIIOTHOT'O U OCHOBHOT'O OKCHJIA
0) OCHOBHOT'O OKCH/Ia ¥ BOJIBI
B) KHUCJIOTHOTO OKCHJIAa U BOABI +
BzaumopeiicTBrue OCHOBaHHUS C COJIBIO:
a) NaOH + MgClz = NaCl + Mg(OH). +
6) NaOH + HNO3= HOH + NaNOs
B) NaOH + CO2 = NaHCOs3
®dopmyna, COOTBETCTBYIOIIAS COJIH:
a) CH3COOH
0) NaHCO3 +
B) H3AlO3
®dopmyna, COOTBETCTBYIOIIASI COJIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl2 +
®dopmyna, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS +
B) K20
OcHOBaHUSI MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMU OKCHJIaMU
0) coO BCeMU HEOpPraHUYECKUMH BEIIECTBAMU
B) KUCJIOTHBIMH OKCHUJIAMH +
KucnorHeie OKkCHIbI MOTYT B3aUMOJIEHCTBOBATH C:
a) OCHOBaHHUEM
0) conpio +
B) KHCJIOTOM
KucnoTtHbie OKCHIBI MOTYT B3aUMOJIEMICTBOBATH:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCJIOTOM
B)C OCHOBaHHUEM.
OKCHIBI COCTOAT U3 KUCTOPOa H:
a) IBYX DJIEMEHTOB
0) ogHOTO BJIeMeHTa +
B) TPEX AJIEMEHTOB
Bri6epute rekcarunpoxcodeppar HaTpus:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Nas[Fe(OH)s] +



85. Hutpar antoMuHus B pacTBOpe B3aMMOJEICTBYET C:
a) Ca(OH), +
0) Fe(NOs)2
B) KCl
86. 'mapokapOoHAT HATpUSI pearupyeT C KaXIbIM U3 STUX BEIECTB:
a) O2 u CO2
6) NaOH u HCI1 +
B) CaCl2 u NaOH
87. Mexy co0oil pearupyror:
a) rugpokcua meau (II) u constHas kucmora +
0) kapOoHat 6apus u ruapokcua meau (1I)
B) rApoKcH T MarHus 1 HuTpat ceuHna (I1)
88. OcHoBaHus — 3T0:
a) CJI0YKHBIE BEUIECTBA COCTOAIIME 3 METa/lJla U KUCIIOTHOTO OCTaTKa
0) CIIO’KHBIE BEIIECTBA COCTOSIIIME U3 BOAOPOAA M KUCIOTHOTO OCTAaTKa
B) CJIO>KHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METaJlJIa U TUAPOKCOTPYIIIIBI +
89. Kakoe 13 MpuBEICHHBIX HUKE BEIICCTB SBISIETCS OCHOBAHUEM:
a) Fe(OH) +
6) CaO
B) NaxS0q4
90.Yto obpa3zyercs npu B3aumoaerictun NaOH ¢ COz:
a) coJIb M Boja +
0) CoJIb ¥ KUCIIOTA
B) OCHOBaHHUE U OKCHU]]
91. OcHoBaHue AUCCOLMHUPYET HA:
a) KaTHOHBI BOJOPO/Ia M AHUOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI METAJIa ¥ THIPOKCU AaHUOHBI +
B) KAaTHOHBI METAJIa U aHUOHBI KUCIIOTHOT'O OCTATKA.

Pa3nen 4. CTpoeHue W CBOMCTBA OPraHMYECKHUX BELIECTB
Temad.1. Knaccuduxaius, CTpoeHHE U HOMEHKIIATypa OPTaHUYECKUX BEIIECTB

Bonpoc 102

VYkaxkuTe cripaBe/UIMBbIE YTBEPXKIEHUS. B yrieBoopoie co CTpyKTypHOH (popMyIioit
CH;
|
H,C - CH - CH - C —CH;

| | | |
H,C — CH,CH; CH,

BapI/IaHTLI OTBETOB

A. 4YHCIIO MEPBUYHBIX aTOMOB C paBHO CyMM€E BTOPHYHBIX U YETBEPTUYHBIX
B. 4mCII0O BTOpUYHBIX aTOMOB C paBHO YHMCIly TPETUYHBIX

C. d4ucio TpeTuyHbix atoMoB C B 2 pa3a Oouiblile Yynciaa YeTBEPTUYHBIX

D

YHCIIO MepBUYHBIX aToMoB C B 2 pa3a 0oJibliIe Yncia TPETUYHBIX

Bonpoc 103
B opranmdeckux BemiecTBax BaJCHTHOCTh aTOMa yriepo/ia, Kak MpaBHIIo, paBHA:



BapuaHThI 0TBETOB;
a)l;
0)II;
B)III;
41V
Bomnpoc 104

VYKakuTe 4nciao aTOMOB BOJIOPOAA, KOTOPOE BXOAUT B COCTAB MOJIEKYJIbI, CKEJIET KOTOPOU UMEET
CTpOCHHE

Bomnpoc 105

3anummuTe, CKOJIBKO YTIIEBOJOPOI0B H300paKEHO C MOMOIIIBIO CIAEAYIOMUX CTPYKTYP YIIEpOIHOTO
ckenera?

c—cC o c C

C C | c-c-C L
c—cC c—Cc—-C b c—-cC

c - ~C | Cc Cc cC I
C c—-cC

Bomnpoc 106

B uncio nomoxenui TCOPHUU XUMHUUYCCKOI'0 CTPOCHUSA OPraHUYCCKUX COGI{I/IHGHI/Iﬁ HC BXOOUT
YTBCPIKACHUC!:

BapHaHTLI OTBETOB

A. OpraHMyecKre BelIecTBa He MOTYT OBITh MOJIyY€HbI U3 HEOPTaHUYECKUX

B. aTOMBI U TPYIIIIBI aTOMOB B MOJIEKYJIaX B3aUMHO BIIASIIOT IPYT HA Ipyra

C. OJHOM U TOM K€ MOJICKYJIIPHOHM (hOPMYJIOM MOXKHO OIUCATh COCTAB PA3TUYHBIX BEIIECTB

D. aTOMBI B MOJIEKYJIaX CBS3aHbI B ONPEACIIEHHON TOCIIEI0BATEIbHOCTH COITIACHO UX
BAJICHTHOCTH

Bonpoc 107

IIo CTPYKTYpaM YTJICPOAHOI'0 CKEJICTA YIJICBOAOPOAOB YKAXKUTEC OJJMHAKOBBIC BEIICCTBA:

BapuaHTel 0TBETOB

' T
| | C_C““C—C /C—C ' C



Bomnpoc 108

M3oMephl OTANYAOTCS MEXKIy COO0M: a)(pu3nuecKuMu CBOMCTBAMU; 0)XUMHYECKUMHU CBONCTBAMH,
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMUA MaccaMu

Bonpoc 109. [1;11 n30MepoB 0JIMHAKOBEI: a)MOJsipHast Macca; 0)pu3ndeckre CBONCTRA;
B)KOJIMYECTBECHHBIN U KAYECTBEHHBIN COCTAB;T)CTPOCHUE MOJICKYJIbI

Bomnpoc 110. M30oMepamu 10 OTHOILLICHUIO JIPYT K APYTY SIBISIOTCSA YIJIEBOJAOPObI CO CTPOCHUEM
YIJIEPOIHOM LEu:

BapuanTbl oTBeTOB

Cm
_Cc-cC €.
c e _~C -Cc-cC
C
cC—Cc— C
| |
c-c-Cc-cC C C
e
|
cC—Cc— C
~C. _C |
C C (-
'
I
(ﬁ c—c—cC
I
c-Cc-Cc-C -
Bomnpoc 111

CKOJIbKO BEIIECTB N300paKE€HO € IOMOIIbIO (GOpMYJT

Cl Cl H H
| |
H-C-F H_C_H F-C-Cl H-C_-F
| |
H F H Cl

BapuaHTel 0TBETOB:

a) J1Ba;
0) oaHO;
B)TpH;
T) 4eThIpe
Tema 4.2. «CBoiicTBa OpraHn4ecKnx coeIMHeHu»
112.ITpornecc paznoxeHus yrieBoaopoaoB HedTu Ha Oosiee JeTy4re BelecTBa Ha3bIBaeTCs:
a) KPEKHHI'OM;
0) AeruIpupoBaHUEM;
B) TUJIPUPOBAHHEM;
T) Jeruaparanuei
113. T'openne sTUIaMrUHA COTIPOBOXKIACTCSI 00pa30BaHUEM YTIIEKHCIIOTO Ta3a, BOBI U:
a) aMMHaKa;
0) a3ora,
B) okcuaa a3zota; (II)
r) okcuaa azora (IV).



114.Peaxnus, nokaspiBaroliasi HENPEAEIbHBIA XapakTep Kaydyka
a) peaxius raJoreHupOBaHus;
0) peakius TUIpOrajJoreHUPOBAHUS;
B) peakiusl MOJIMMEpPHU3alUY;
r) okuciienue pactBopoM KMnOgy
115.Peakmus "cepeOpssHHOTO 3epKaja’ XxapaKkTepHa:
a) JIJ1sl IPOTIaHaIs;
0) Oyranomna-2;
B) OyTeHa-2;
r) OyTrHa-2.
116.ITpu B3aumoieiicTBUN KapOOHOBBIX KHCIIOT M CIUPTOB 00pa3yroTcs:
a) MPOCThIC d(DUPHI;
0) croxxHbIE YPUPHL;
B) aJIbJCTH/IbI;
I') aMUHOKHUCJIOTHI.
117. IlpoaykTom peakiuu OyTeHa-1 ¢ XJI0poM SBIISETCS:
a) 2-xyopOyTen-1;
0) 1,2-nuxnopOyran;
B) 1,2-nuxnopOyren-1;
r) 1,1-nuxnopOyraH.
118.CnoxHbIi 3up MOKHO MOTYIUTh IPU B3aUMOJICHCTBUN KapOOHOBOW KUCIIOTHI C:
a) alleTHJICHOM;
0) XJIOPOBOJIOPOAOM
B) DTHUJICHOM;
I') METaHOJIOM.
119./1ns1 npeenbHBIX OJTHOATOMHBIX CIIMPTOB XapaKTEPHO B3aUMOJICHCTBUE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koaddunment nepen kucnopoaom B ypaBuenun C;HsOH+O2,:— paBeH:
a) 3;
0) 4;
B) 1,
r) 2.
121.CymMma koa¢¢unmeHToB B ypaBHeHuu nosnyuenus C2Hz 3 kapOuia xanbuus, paBHa:
a)2;
0) 3;
B) 4,
r)5.
122. TIpu nmoxHOM OKHCIIeHHH | MOJIb IpomnaHa KUCIOPOJI0M BO3/1yXa 00pa3yeTcs:
a) 1 Mons CO2u 1 Mons H20
6) 3 Moss CO2 u 4 Mons H20
B) 2 Mons CO2 u 3 Moins H20
r) 4 Mosns CO2 u 6 Mosns HO
123.3anmumuTte Ha3BaHKE BemecTBa X (10 CUCTEMATHYECKON HOMEHKIIAType) B LIETIH MPEBpaICHUH:
Kpaxmall — TJII0K03a — X — ITUJIEH
124. Dranon maccoit 13,8 r okucnunu 34 r okcuna meau (II). Tlomyuunu anpnerun maccoit 9,24 T.
YeMmy paBeH MpakTU4YeCcKHii BbIXOJ ( B %) anmbaeruna?

Pa3zpens.Tema 5.1



125. U3 mpeanoXeHHOTo CHHCKa XMMHUYECKHUX pEakUuil BbIOEpHUTE BCE, CKOPOCTh KOTOPBIX
yBEJIMYHMBACTCS NpH noBbieHnn aasienus: 1) N2 + 3Hz = 2NH3 2) CO + 2H; = CH30H

3) Zn + 2HCIl = ZnCl2 + H2 4) 2Na+ S =NazS 5) C + Si = SiC

126. W3 mnpeanoXeHHOrO CHHCKa XWMHYECKHUX pEakUuil BhIOEpUTE BCE, CKOPOCTh KOTOPBIX
YMEHBILAETCS IIPU nonwxkennu napnenus: 1) Ca + 2HCl — CaCI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6H5C1+ HCI 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. V3 npeanoKeHHOTo MepeyuHs BBIOCPUTE BCE PEAKIMH, /Uil KOTOPHIX YBEIWYCHUE JABICHHS He
NMPUBOIUT K yBenuueHuto ckopoctu peakuuu: 1) 2P + 5Clyy = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba+2H20¢ = Ba(OH)2 + Hz2 4) Fe203 + H2 = 2FeO + H20  5) 2NaOH + H2SO4 = Na2SO4 +
2H20.

128.13 mnpeasio)KeHHOTo CIHCKa XUMHYECKMX peakluid BbIOEpUTE BCE, CKOPOCTb KOTOPBIX
YBEJIMUYMBACTCS [P MOBBIIICHHH KOHIIEHTpaluu Bogopoaa: 1) N2 + 3H2 = 2NHs

2) CO+2H2,=CH30OH 3)Zn+2HCI=2ZnCl; +H2; 4)C+H,0=CO +H>
5) C3Hs + H2 = C3Hs

129. W3 mnpennoKeHHOro CHUCKAa XUMHYECKMX peaklud BbIOEPUTE TE, CKOPOCTb KOTOPBIX
YMEHbIIACTCS MPH NOHKeHUU KoHIeHTpalmu kuciaoTel: 1) Ca + 2HCI = CaCl; + H»

2) H20 + N2Os = 2HNO3  3) CsHe + HNO3 = CeHsNO2 + H2O 4) NH4H2PO4 = NH3 + H3POg4
5) SO3 + H20 = H,SO4.

130. M3 mnpemioKeHHOro CIUCKAa XMUMHYECKHX peakUUid BbIOEpUTE Te, CKOPOCTb KOTOPBIX
yBenuuuBaetcs npu nossimennu qapiaenus: 1) 2NHz =Nz + 3H2 — Q  2) CO + 2H2 = CH3OH + Q

3)Zn +2HCl = ZnCl, + H,+Q  4)Ca+S=CaS  5) CaO + CO, = CaCOs

131. W3 mnpemioKeHHOro CIUCKAa XMMHUYECKMX peakUUid BbIOEpUTE Te, CKOPOCTb KOTOPBIX
yBenuuuBaeTcs npu nossimennu qapnenus: 1) No+ 3H2 = 2NH3z 2) CO + 2H2 = CH30H

3) 2Mg + CO, = 2MgO + C 4) 2Na+ S = NazS 5) CO + Cl, = COCl;

132. W3 mnpeayio:KEeHHOTo CIHCKA XHMHYECKMX pEaKluil BBIOEPHTE Te, CKOPOCTh KOTOPBIX
yMeHblaercss npu noHmwkeHnn nanenus: 1) Ca + 2HCI = CaClx+ Hz 2) 2H20 + 4NO2 + Oz =
4HNO3 3) CsHs + HNO3 = CHsNO2 + H20 4) Ho+ S = H2S 5) C + 2N20 = CO2 + 2N2

133.13 mpennoKeHHOro CHHCKAa XUMHYECKHX peakluid BBIOEpUTE Te€, CKOPOCTh KOTOPBIX
YBEIUYHUBACTCS IIPH UCTIOJIb30BaHUH KaTanuzaTopa: 1) C + O, = CO2 2) CO + 2H; = CH30H

3)Zn+2HCI=ZnCl2 + H2>  4) 2Na+ S =NaxS 5) N2 + 3H2 = 2NHa.



134.113 mpenyokeHHOTo CHUCKAa BO3JCHCTBUN BBIOCPUTE T€, KOTOPHIC MPHUBOMIT K YBEIWYEHHUIO
CKOPOCTHM XHMMHYECKOM peakUUd MarHusi C pacTBOPOM CEPHOM KHUCIOTHL: 1) NOBBILIEHHE
TEMIEPATYpbl  2) HOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIMYEHUE AABJICHUS B CUCTEME

4) no6aBneHre Maruus S) yBeJIUYEHUE KOHLIEHTPALUN KUCIIOTHI.
Pa3nes 6.PacTBOpBI
Tema 6.2.

135.YkaxuTre pacTBOPUMOE B BOJIE BEILIECTBO:

A)kapOoHaT KanbLus; B)cynbdar antoMunus;
b)xnopun cepedpa; INruapokcun xenesa (I11).

136.13 psana dopmyn HoS, NaBr, HSO4, CuO, H2COs, H20 BeIGEpUTE TE, KOTOPBIE COOTBETCTBYIOT
CHJIBHBIM 3JIEKTposMTaM. Hanummre ypaBHeHHS AUCCOIMAIIAH STHX COSIMHEHUM.

137.3akoHuUnTE ypaBHEHUSI PEAKLIUMA:

A)NaCl + AgNOz —;

b)CaCOs + HCI —;

B)HNO3 + Cu(OH)2 —.

PaccraBpTe K03 PunrienTsl. Hanmummre 11t Kaxk0i peakiui HOHHBIE YPAaBHEHUS.
138.PaccunTaiiTe MONSPHYIO KOHIIEHTPAIIMIO PAacTBOPa, B 250 cM® KOTOPOTO COep KHUTCS 4 T
TUAPOKCUA HATPHUSL.

139.PaccunTaiite 00beM CONAHOM KUCIOTHI ¢ KonnenTpanueir HC1 0,1 momnb/mm3, koTopbiit
noTpedyeTcs 11 0caxaeHus HOHOB cepedpa u3 20 r pacTBOpa HUTpaTa cepedpa ¢ MaccoBO oei
AgNO3 5%.

6.3 Bonnpocs! /151 NOATOTOBKH K NPOMEKYTOYHOMH aTTeCTAMHI

Pazgen Opranuyeckass XuMus

1. Tlpeamer opranudeckoil xumuu. OpraHudyeckue BEIIeCTBA M UX OTJIMYME OT HEOPraHHMYECKUX

BEIIECTB.

OcHOBHBIE TIOJIOKEHUS TEOPUH XUMHU4eckoro crpoenus A.M. bytieposa.

Ankanbl: o6mas GopmMyIia, TOMOJIOTUYECKUH Psill, PU3NUYECKUE CBOWCTBA

N3omepus ankaHoOB (Ha mpuMepe MeHTaHa, TeKcaHa, relTaHa).

XHUMHUYECKHE CBOMCTBA aJIKAHOB.

AJTIKEHBI: OIpelIeNIeHne, U30MEPHUs, XMMHUYECKNE CBOMCTBA.

AJKUHBI: OnpesielieHne, N30Mepus, XUMUYECKUE CBOWCTBA.

beH3011: nony4yeHne 1 XMMUYECKHUE CBOMCTBA.

CnupTsl: onpezienieHue, kiaccuukanys, IpuMepbl, XUMHUUECKHUE CBOICTBA, IPUMEHEHHUE.

0. deHonbl: onpeseneHne, XMMHUUECKUE CBOIMCTBA, MOIy4YEHHE.

11. Anpaeruapl: onpeaeneHnue, XMMUYECKHE CBONCTBA, OIy4YEeHHUE.

12. KapOoHOBBIE KUCIIOTHI: ONpeeTeHIE, KIacCUPHUKAIH, TPUMEPbI, XUMUYECKHE CBOMCTBA.

13. YrieBoapl:  ompenelieHue, KIacCH(PHUKAIUA, TpPHMEPhl H WX OHOJOTHYecKas pOJib.
Monocaxapuusl, Jucaxapuasl, [Tonucaxapuabl

14. AMuHbl: onpenenenue, kiaccuukanus, npumepsl. Peakius H. H. 3unnuna

15. AMMHOKHUCIIOTBI: Onpe/ieNieHle, OCHOBHbIE XUMUYECKHE CBOMCTBA.

16. [TorsiTHe 00 a30TCOIEPIKANIMX TETEPOIMKINISCKUX COSTHHECHUSIX

17. benku.KauecTBeHHbIE peaklinu OENKOB.

18. HykiieMHOBbIE KUCIOTHI

19. TloHsATHE O BHICOKOMOJIEKYIISIPHBIX COCMHEHUSIX

HBOoNOoO O RWN



Pazgen O0masi u HeopraHuyeckass XumMms
20.XuMHUYECKHH 3JIEMCHT

21.3aK0H ITOCTOSTHCTBA COCTAaB:

22.3aKOH COXPAaHEHHUs MacChl BELIECTB
23.Ilepnoanueckuii 3akon J[.M.Mennenesa

24 BaJlCHTHOCTb U BaJICHTHEIC BO3MOXKHOCTH B aTOMOB
25.0OCHOBHBIC THITBI XUMHYECKOU CBI3H
26.[lucniepcHble CUCTEMBI

27.Tunbpl XUMUYECKUX pEaKIUid

28.CxopocTh XMMHUECKUX peakuuid. Karanus
29.006paTUMOCTh XUMHYECKUX PEAKIIHH.
30.Xumnueckoe paBHOBecue XMMHUECKOE pABHOBECUE
312nekTponuTuyeckas JucCcoruaus

32.I'upponus

33. Knnaccudukanus HEOpraHM4eCK1X BEIIEeCTB

34 . Knaccuduxanus opraHn4ecKux BELIECTB
35.MeTamisl

36.Koppo3sust metamion

37.OnexTponus

38.Hemeramnmbl

39.0kcuapl HEMETAJIOB

40KuCIOTHIOPTaHUYECKHE U HEOPTaHUYECKUE

41AmboTepHble OpraHUYECKHUE U HEOPTraHUYECKUE COSAMHEHUS

42T eneTrueckasi CBsI3b MEX]y KJIaCCaMU OPTaHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM
43.XuMus 1 IpoU3BOACTBO

44 XuMmus U cenbcKoe X039iCcTBOXUMUS U POOJIEMbI OXPAaHbI OKPYKaIOLIEN Cpe/Ibl
45.XuMus 1 HOBCEAHEBHAS >KU3HD YeJIOBEKA

6.4.Keiicol

Keiicbl ncnonb3yloTcss B KaueCcTBE OLEHOYHOTO CPEJCTBA B pasjeine 7 MPHUKIAJHOTO MOAYIS, UX
collepkaHue ompenensercs ¢ Y4€ToM MpodeccroHabHON HampaBIEHHOCTH 00pa3oBaTEIbHON
nporpammsl CITO.

IIpuMepsI BO3MOKHBIX T€M KeHCOB:

1.Tlorennenue KIMMarTa U BHICBOOOXKIEHUE Ta30BBIX THAPATOB CO JIHA OKEaHa.

2.bynyume Matepuasl 1js aBUa-, MallIMHO- U IPUOOPOCTPOESHUS.

3.HoBrle MaTepuabl AJis COTHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTENIbHBIX TPENapaToB.

5. XUMHUYECKHE PTIEMEHTHI B )KU3HU YEJIOBEKA.

6.BonopoHast sHEpreTuka.

Keiic Nel. «BogopoaoMo0uiu — mar B Oyayuiee»

Astomo6unn Honda FCX Clarity Ha BOZOpPOIHBIX TOTUIMBHBIX 3JIEMEHTAX €3/IAT 0 JoporaM EBpormsl
¢ 2009 roma. B 2011 rogy Honda mpucoenunmiace K €BponeickoMy MapTHEPCTBY 3KOJOTHUYHOM
sHeprun (Clean Energy Partnership), mocie wero BbIBena Ha TEpBBIH IUIaH MPOU3BOACTBO
HKOJIOTHYECKH YUCTHIX aBTOMOOMIEH. A Ha [1sTrom MockoBckoM MexmyHapoiHoM aBTocanone BA3
MPEJICTAaBUII CBOIO HOBUHKY «Jlama-AHTAm» ¢ 6auioHaMu BOJIOPOAA U KUCTIOPO/Ia.

3aganus:

1.IToueMy MHOTHE aBTOMOOWJIBbHBIE KOMIIAHWU pa3pabaThIBalOT aBTOMOOWIH, paboTaromme Ha
BOJIOPOJHOM TOTUTHBE?



2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIICH, pabOTaloNMX Ha YriIeBOJOPOJHOM TOILIMBE, BIHUSIOT Ha
3I0pPOBbE UeIOBEeKa?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOJOPOAOMOOUIIEH?

4 HaiiguTe TOMOJHUTENIbHYIO HHPOpMAIIHIO 00 UX YCTPONCTBE.

S5.Ecnu B Bamieél cemMbe WM Yy BallMX 3HAKOMBIX €CTh ABTOMOOWIIM, TOJCYUTANUTE, CKOJBKO
npUOIU3UTENBHO JIUTPOB OCH3MHA, ra3a U KAaKOH MapKH UCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemiecTBa M B KAaKOM KOJUYECTBE MOTYT HAXOAUTHCS B BBIXJIONMHBIX Tra3ax BallUX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B Snonun oObeauHeHHbIMH cuilaMd HanumoHanbHOro HMHCTUTYTa 310poBbs u IIpedextypHoro
yauBepcuTeTa CUA3yOKH OBLIO MPOBEIECHO UCCICIOBAHUE. Y UCHBIC BBISICHHIIN, YTO €CTECTBECHHBIC
OpraHMYECKHE BEIEeCTBA BCTYIMAIOT B PEAKILMIO C XJIOPUPOBAHHOW BOJOM M3-MOJA KpaHa, o0pasys
OMNAacHBIE COCIMHEHHUS], KOTOPbIE MOTYT CIYKUTh IPUYMHON paka. Takue COeIMHEHUS] Ha3bIBAIOTCA
MX, To ectb «MyTareH ukc» uin «Hen3BecTHbIN MyTaren».

3amanuda:

1.IIpennoxurte cnocoObl YMEHbBIIEHUS SIOBUTOTO BIMSIHHS XJIOpa B MUTHEBOI BOJIE HAa OpraHU3M
YeJI0BeKa.

2.Ucxons u3 cBOEH KU3HEHHOM MPaKTUKHU, TPUOTUZUTEIHHO pACCUUTANTE, CKOIBKO XJIOPUPOBAHHON
BOJIbI BBl UCIIOJIB3YETE B TEUCHUE JTHA U JUISI KAKUX LIeIei?

3.Kakue opransl yesnoBeka 0oJbIIe BCETro CTPaaloT OT BO3ACUCTBUS XJjiopa?

4 Kak BiusieT XJIOpUpOBaHHAs BOJa HA YEJIOBEKA MPHU KyNaHuu?

5.Haiigute nononHuTe pHYI0 HH(OPMALIUIO O 3aMEHE XJIopa Mpu 00e33apaKMBaHUH BOJIBL.
6.Uccnenyiite paznuuHble TOBapbl OBITOBOM XuMUU B CBOEM jgome. CocTaBbTe CIIHCOK
XJIOpCOAEPKAIINUX COSAUHEHUN, YKaKUTE MepbI 0€30M1acCHOCTH MpH paboTe ¢ HUMHU.

Keiic Ne3. Meran

[ToBBIIIICHNE KOHIICHTPAIIMM HEKOTOPHIX Ta30B B arMocepe MOXET MPUBOAHWTH K TIIOOATHLHOMY
MOTEIJICHUIO - TaK Ha3blBaeMOMY «mapHUKOBoMYy 3¢dekty». Iloxanyii, Hanbonee BaKHBIMU
«mapHUKOBbIMH TazamMu» sBIAOTCS CO2 m CHs. MeTtan BO3HHMKaeT IMpu aHa’poOHOM (T. €.
MIPOUCXOAIIEM B OECKUCIOPOAHON Cpesie) pacrhaie OpraHudecKUX BEIIeCTB; MY3bIPbKH METaHa
00pa3ytoTcsi B OOJOTHCTBIX MECTHOCTSIX, 3a YTO OH TIOJYYWJI Ha3BaHUE «OOJIOTHBIM Ta3y.
3aToruieHHbIe MO (HallprMep, PUCOBBIE TOJI BO BPEMsl CeBa) SBISAIOTCS UCTOYHHKOM OOIBIIOTO
KOJINYECTBA METaHa. J[pyruM HCTOYHHMKOM MeETaHa SBIAIOTCS >KBAaYHbIE >KUBOTHBIC, TaKue, Kak
KOPOBBI, OBIIBI M KO3bI, MHIEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pazom s
nepeBapuBaHUs TPABSIHOW MUIIM: KOHEYHBIE MPOAYKTHI METabOIM3Ma COJEpkKAT METaH, KOTOPBIM
BbIIETIsIETCSl B aTMoc(epy. DTO MPHUPOAHBIN MPOLIECC, XOTS KOJIMYECTBO JOMAITHHX >KMBOTHBIX
3aMETHO BBIPOCIIO 3a MOCIEAHHUE J1BA CTOJIETH. bosee Toro, cocraB KOpMOB CYIIECTBEHHO BIUSET Ha
KOJIMYECTBO 00pa3yIOIIerocss MeTaHa.

3aganus

1.ChopmynupyiiTe TUNOTE3Y BbIAENEHUs MeTaHa MoAbMU. 2. Kak KoJIrM4ecTBO MeTaHa, 3aBUCUT OT
KOJIMYECTBa HaceneHus miaHeThl? 3.UTo sSBiseTcsl HICTOUHUKOM BbIJIEJIEHHSI MeTaHa B aTMocdepy?
Keiic Ne 4.

B nauane XIX Beka B AHTTIUU CTaJIM MOJIHBIMU TUTAIIM U3 BOJOHETIPOHUIIAEMOM TKaHU, HA3bIBAEMBIC
MaKHUHTOIIIAMU. DTO HA3BaHHWE OHM TMOJIYYWJIM B YECTh aHTJIMACKOTO XMMHKa U u3oOperatens Y.
MakuHTOIIa, MPEITOKUBILIEr0 MPONUTHIBATH MJIAIIEBYIO TKaHb PACTBOPOM HATYpaJIbHOTO KaydyKa.
OaHako Ha COJHIE TaKWe TUIAIM CTAHOBWJIMCH JIMIIKUMU, @ B MOPO3HYIO MOTOY — JOMKUMH. DTH
HEJIOCTAaTKK YCTpaHWJI Apyrol Bwiparomuics anrmyanuH Y. [yasup. 1. 3aganms. Ilouemy
TUlameBas TKaHb UMeNna Takue HemocTaTku. 2. [Ipemnoxkwure cmocol® ycTpaHeHUs HUX, MOBTOPHB
otkpeitre Y. 'yapupa. 3. Kak HazeiBaercs 3to coequHenue? 4. Hamummre cTpykTypHYIO hopmyiry
JTOr0 BEUIECTBA.

Keiic NeS «HenonpaBumasi omu0xa»



B ¢pupme TOO «Kackazn-2» npu 3akauke ra3a B OaIOHbI, He J0OABUIIN BEIIECTBO, KOTOPOE MPUIAET
3amax JoMaliHeMy rasy. ['a3 OblT JOCTaBJIEH B OAHY M3 KBapTUP U MPH 3TOM OajlIOH MPOMyCKal.
Uepe3 CYTKH BCE KHIIIBIBI OKA3aJIUCh B OOJIHHHIIE
Bonpocsl.1. Umeer nu npupoHbIil a3 nponad u OyTtaH 3anax? 2. Kakyio HenmonpaBuMy0 OmMOKY
COBEpPIIIIIA PAOOTHUKH ra30BOM CTAHIUM MPH 3aKadke ObIToBOro raza? 3. Kakoe BemecTBo mpuaaer
3amax jgomaimrHeMmy Tasy? 4. MoskeT v OOOHSHHE YeJOBEKa yJIOBUTH ra3z Oe3 3amaxa? 5. Kakum
nprOOpPOM MOXKHO JI0Ka3aTh MPUCYTCTBUE ra3a B KBapTUPE, €cii OH 0e3 3anmaxa?
6.5 Pemenue 3axau

3agaua Nel. Beruuciuth Maccy 3THIIEHA KOJIMYECTBOM BEILLECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 moab xene3a u 0,3 MoJib cepbl. OnpeaennuTe Maccy noJy4eHHON
cmecu. Paccumraiite maccy moirydeHHOTro cynbhuaa sxene3a(ll), yauTsiBas, 4To 3TH 3JIEMEHTHI
COEJIMHSIOTCA B MACCOBOM OTHOIIEHUU 7,4.

3agaua Ne 3. Xuopun Oapus maccoit 6r pactBopwiar B 250 M BOJbI (IIJIOTHOCTH BOJIBI
npuHTH 3a 11/Mi1). UeMy paBHa MaccoBasi J10Jisl COJIM B IOJy4EHHOM pacTBope?

3agaua Ned4. B 100 r Boasl pactBopmin 2 MOJb cynbdara kanus. Paccunraiite MacCOBYIO
JIOJIF0 PACTBOPEHHOTO BELIECTBA.

3agaua NeS5. Paccumraiite maccy cynbdara Kamust U BOJABI, KOTOPBIC HAIO B3STh IS
npurorosieHus 60 r. pacTBopa ¢ MacCOBOM J0Jiel pacTBOpEHHOTO BemecTBa 15%.

3agauya Ne6. CxonbKko Hazlo B3STh HUTpaTa Kajus UId NPUTOTOBJIEHUS 3 KI pacTBopa ¢
MaccoBOH goJeit conu 8%.

3apaua Ne7. B naGopatopun BOCCTaHOBJIEHHEM HUTpOOEH30J1a Maccou 61,5T. momyuunu
aHWIMH Maccoii 44 1. OnpenenanTe MacCcoBYIO 10110 (B%) BbIX0/1a aHUJIMHA OT TEOPETUYECKOTO.

3agaya Ne8. Onpenenure Maccy YKCYCHOM KHCIJIOTBI, KOTOpask pacxXxoAyercs Uisi CHHTE3a
YKCYCHO-3TUIIOBOTO 3¢upa, ecnu nonydennas macca 70,4 r. coctasisier 80% OT T€OPETUYECKOTO.

3agaua Ne 9. Boasblii pactBOp, coaepxammii (HochopHYO KHCIOTY Maccod 19,6r.
HEUTpaIn30BaId THAPOKCHIOM KanblMs Maccoitl8,5r. Ompenenute Maccy o00pazoBaBIIErocs
nperunurata CaHPO4 2H20.

3agaua Nel0. [[ns peakuum anmoMuHus ¢ cepoil Beiaenwioch 509 kJlx snepruu. Kakoe
KOJIMYECTBO TEIUIOTHI BBIACIUTCS B PEAKLIUHU, 1Ji1 KOTOpOH B3sAThI 81 T antomunus u 128 r cepsl.

3agaya Nell. TepMoXxuMMHUECKOE YpaBHEHHE PEAKLIUU TOPEHUS YTIIEPOAA UMEET BU:

C +02—CO0O2 + 394 x]/Ix

Paccuuraiite maccy yrieposaa, BCTYNHBILErO B PEAKLUIO, €ciau Belaenwiaoch 1970 xJlx
TEIUIOTHI.

3agauya Nel2. Ilpu cropanum Kajubliusg Maccod 8r. KOJIMYECTBO BbIACIUBILIEICS TEMIOTHI
coctaBuiio 127 xJIx. CocTaBbTe TEPMOXUMHUYECKOE YPABHEHUE PEAKIIUH.

3apgaya Nel3. Kakoif 00bEM BO3yxa pacxoayercss Ha OKHUCIEHHE MpoNuiIaMMHa 00BEMOM
20m.

3agauya Ne 14. Kakoif 00bEM KHCIOpOAA pacXoyeTcsl Ha OKUCICHHE MeTHIaMUuHa 00bEMOM
5n?

3angauya NelS. Kaxoii 00b€M anieTiiieHa MOKHO HOJIYYUTh U3 KapOuia Kanbius Maccoit 10k,
MaccoBast 10Jis1 ipuMecel B kotopom 15%?

3agauya Nel6. Kakoil 00b€M MeTaHa MOXKHO MOJYYUTh U3 KapOuaa amoMuHus maccoit 30r.,
€CJIM MaccoBas JI0J1s mpumeceit cocrasisiet 15%..

3agaya Nel7 Ha HelTpanuzanuio CMECH YKCYCHOM KHCIOTBI M MYpPaBbHUHOM KHCIIOT
Maccoiil0,8T pacxogoBanu TUAPOKCUT HAaTpUsi Maccou 8r. Omnpenennute Maccy Kakaou KHUCIOTHI B
CMECH.

3agaya Nel8. Ilpm B3ammonelcTBMM CMeCH 3TaHola W IpornaHona maccoud 10,6r ¢
METAJUIMYECKUM HaTpUEM BBLACTHIICS BOJOpoJ o0BbEMOM 2,241. Ompenenute MaccoBYIO JOJIO
Ka)KJ0ro CHHUpPTa B CMECH.

3agayalNel9. B kauecTBe aHTU(PHU30B B OXJIAJUTENBHBIX CUCTEMAX JBUraTesIe HCIIOIb3YIOT
OJIMH W3 MHOTOATOMHBIX CHUPTOB. MaccoBas 1Ol 3JIEMEHTOB B CIIMPTE COCTABIISIET: YIJiepoja



38,75%, Bogopoaa 9,68, kucnopona 51,51%. IlnorHocTs mapoB BellecTBa 1o BoAOPoay paBHa 31.
BeiBenute popmyny Bemiecrtna.

3agaua 20. /[ yHUUTOXKEHUSI MUKPOOOB U OaKTEpUil MOKHO UCIOJIb30BaTh JUOKCU/] CEPHI,
€ro TaKXe NPUMEHSAIOT B KAaYeCTBE KOHCEPBUPYIOILEr0 CPEJCTBA MPHU CYLIKE YEPHOCIUBA U IPYTUX
bpyKTOB.

3apanue: Beranciure, kakoit o0beM 3aiimMyT 1, 5 MoJIb THOKCHIa cephl (H. Y. ).

3agava 21. B nponutom ObUTH 4acTBIMU CIIydad OTPABJICHUS JIOJEH B YTOJIBHBIX HIAXTaX
yrapabiM razom. Ilockosnbky okcup yriaepona(ll) He mmeer 3amaxa, TO ONAacHOCTb IMOJCTyHala
He3ameTHoO. [llaxTepsl, cryckasich B IIaxThl, Opaiiu ¢ co00ii B KauecTBe CBOCOOPA3HOTO WHAUKATOPA
KaHapehKy B KJIETKe: KaHapeWKH 1aaaoT B 0OMOPOK OT IPUCYTCTBUS B Bo3ayxe cienos CO.

3aganue: Beraucnure, kakoii 00beM (H. y. ) 3aitmyt 0, 5 mons CO; 56 T CO.

22.3agaua 0e3 pac4yéToB.

B nagane XX croserus reojoru 3amu@poBhIBaid HA KAPTAX MECTA OTKPBITHS Py LEHHBIX
METAJUIOB MPH MOMOLIM KOOPAMHAT XUMUYECKUX 1eMeHTOB B Ilepuoanueckoii cucteme. Apabekoit
UG poil yka3pIBaIM HOMEpP MEPHOAA, & pPUMCKOM — HOMep rpymnmbl. Kpome Toro, B 3anmucsx ObuH ere
OykBbI pycckoro aiipaButa — A win b. Ha onHo# u3 crapeix kapt Hanum o6o3Hadenus: 4VI b, 4VIII
b2, 61 b, 611 b. Pacmigpyiite 3anucu reojoros.

3apauya23. «Caxapuasi kucaora». B 1779 r. Hemeukuii ceHatop, anrekapb 1 XuMHUK Moranx
Xpuctuan Burned nozaeiicTBoBana M3BECTKOBOM BOJOM HAa COKH ILABEJS U KUCIHIIBI, COJEPIKaIIMe
CKHCIIMYHYIO KHMCJIOTY», W 3aMETHJI, YTO M3 pacTBOpa BhINaaaeT Oenblil ocagok. OAHAKO COCTaB
ocagka BurneOy ycTaHOBUTH HE ynanoch. Uepes3 MATH JET MIBEICKUN anTekapb M XUMHK Kapn
Bunbrensm Illeene pemins mocMoOTpeTh, YTO MOJYYUTCS, €CIM TPOCTHUKOBBIA caxap oOpaboTarh
KOHIICHTPUPOBAHHON a30THOU KUCIIOTOH. OH 00HAPYKWUII, YTO TPU STOM BBIJEISETCS KPACHO-OypHhIii
ra3 1 oOpasyeT Ipo3pauHblii pacTBOP, KOTOPBIN OKpaIlIMBAeT CUHUM JakMyC B KpacHbIH 1BeT. Korna
[leene mo0aBMII K 3TOMY paCTBOPY U3BECTKOBYIO BOY, OJIYYHII OCIIbI 0caJJ0K, OYSHb TTOXO0XKHIA IO
CBOMCTBaM Ha 0CaJIOK, BblaeseHHbIN Buriebom. Kakoe BemectBo oOHapyxuinu Burne6 u leene?

3agaua24. «cAHTHXJI0DP»

ITocne orGenuBanus Tpedyercs obs3arenbHas 00padoTKa TKaHU JJIs YAAJICHUs XJIopa, HHaue
€€ BOJIOKHA MOTEPSIIOT MPOYHOCTh. Kakue BemecTBa MOXKHO UCII0JIb30BATh KaK «aHTUXJIOP»?

3apgava 25.B peakuuto, TepMoxuMuYeckoe ypaBHeHHe KoTopoi S + O2 = SO2 + 297 k/Ix,
BcTynuia cepa maccoi 1 r. KonuuecTBo TennoThl, BbIAEIUBIIEECS PU ITOM, PABHO:

A) 9,28 x]Ix; b) 74,25 x]Ix; B) 29,7 xJ{x.

3apaua 26.YKaxuTe cojb, BOJHBIA PACTBOP KOTOPOU MMEET IICIOYHYIO CPEY:

A) cynbsdat kanus; b) xnopun amomunus; B) kapOonat kanmus.

3agaua 27.0mnpenennte Ha3BaHUE BEILIECTBA, [VIaBHAS LIENIb KOTOPOTO COCTOUT M3 YETHIPEX
aTOMOB YTJIEPOa, COAECPKUT KapOOKCUIIbHYIO IPYIIY U OAHY JBOMHYIO CBS3b, @ TAKXKe PaJUKaIIbI
METHJI U 3TUJL:

A) 3-meTmi-3-3TUn0yTeH-3-0Bas KUCIOTa,

b) 3-metnn-2-3tundyren-3-oBast KHCIOTA;

B) 2-metnn-3-3tunbyren-3-oBast KUCIOT.

3apauya 28. Maruuii koiMuecTBOM BemiecTBal,5 Monb coXriau B kucinopozae. Onpenenure
Maccy MOJIyUEHHOTO OKCHJIa MAarHusl., yKaXXUTe TUI PEaKI1H.

3agaya 29. Hanummure ypaBHEHMS peakUuid MeEXIy aIIOMMHMEM M CIEIYIOIIMMHU
BEIIIECTBAMH: @) XJIOPOM; O)KHCIOPOJOM; B)CEpOH(IBYXBAJICHTHA); I')i10JIOM OJTHOBAJICHTEH.

3apgaya 30. Kakue TUIbl XUMHYECKOH CBS3M CYIIECTBYIOT B CIIEAYIOUIMX BemiecTBax: a)Lil,
N2, BaCl,,CHa.

3agaya 31. Kakoii BbICIIMIl OKCHA W TUAPOKCHJ OOpazyeT XHUMHUYECKHH 3JIEMEHT C
NopsAAKOBbIM HOMepoM 327 Kakue cBoiicTBa OyyT NPOSIBISTH 3TH COEAMHEHUS?

3agaya 32.C kakuMU M3 MEPEUYMCICHHBIX HUXKE DIIEMEHTOB TepMaHuil OyaeT HMeTh
HanOoJIbIIIee CXOJICTBO, @ C KAKMM HaMMEHbIIee: KaaMuid, TadHuil, CBUHEIL.



3angaua 33. Cxema peakuuu: CuClz+ KOH — Cu(OH)2 + KCI, pacctaBbre K03 (HUITHEHTHI
U YKaKUTE TUI peakluu

3apgaua 34. Paccumraiite 00BEM BOAOPOAA, M3MEPEHHBIH NMPH HOPMAIBHBIX YCIOBUSX,
KOTOPBI MOKET 00pa30BaThCsS MPU PACTBOPEHUHU B COJISTHOM Kuciore 10,8T amoMuHuSI.

3agaya 35. Ilpum HarpeBanuu HHUTpaTa HaTpus oOpaszoBajics Kuciopon o0bEmMom 280
MiI(HopMasbHbIe yenoBusi) Kakas macca conu moaBepriiach paziokeHuo?

3agaya 36. Kakue u3 mepedncieHHBIX coiieil OyayT moxaBepraThesi rupponmsy: a) KBr,
6)KNO3 B)NarS. Hanummre ypaBHEHUS.

3agaua 37. Cpenu npeoKeHHBIX GOPMYJIT BEIIECTB, PACIIONIOKCHHBIX B TPOHYMEPOBAHHBIX
siuerikax, BeiOepuTe GopMyIbl: A) KUCIION coyn; b) kucimoTHOro okcuaa; B) nerydero BogopoaHoro
COEIUHEHMUS.

1 Z 3
Cro, NaH CrO,Cl,
4 S5 6
NH,CI NH, Eo
7 8 S
K[AI(OH),] HIO, Ca(H,PO,),

3agauya 38. Cpenu npeioKeHHBIX GOPMYI M Ha3BaHUI BEILIECTB, PACIOIOKEHHBIX B
MIPOHYMEPOBAHHBIX sIYCHKax, BeIOEpHUTE (hOPMYITy WIIM Ha3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOPUMOMY OCHOBaHUIO, b) kucnoi conu, B) HeconeoOpaszyromeMy OKCUy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCHA 8 3
CH, co
JHTHA
7 8 9
Cr(OH), Mg,N, ZnO

3agaya 39. CocTaBUTh ypaBHEHUs pEaKIUil IpU
npespaienus: Ca—CaO—Ca(OH)2 —Ca(NOz3)2
3apnaua 40. CocTaBUTh ypaBHEHUsS pEAKIMH MPU MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
npespamierust: Na2O— NaOH —Cu(OH),—Cu(SOa)
3agauya 41. B aByx npoOupkax HaXOJATCs pacTBOPBI TUAPOKCUIOB Kallvs U Kanblus. Hamummre
yYpaBHEHUS PEAKIIHA, MPU TOMOIIX KOTOPBIX MOKHO Pa3JIMYUTh STU PACTBOPHI.
3agaua 42.B nByx mnpoOupkax HamUTBl PACTBOPHI CEPHOM KHUCIOTHI W Cynb(hara HaATpus
[Tpenoxute 1Ba ciocoda Mpu MOMOIIK KOTOPBIX MOXHO PA3JIMYUTh 3TU PACTBOPBI.
3anaua 43. [logdepure K TeKCTY NPABUJIbHBIH TEPMHH OIpele/IeHUs MOHATHSA:
a).- BEIIECTBA, OJINHAKOBBIE 110 COCTaBY, HO pPa3HbIE 110 CTPOSHHUIO.
0) .- 3TO psil COeNMHEHUH, CXOAHBIX MO0 CBOEMY CTPOCHHMIO M XHMHYECKHUM CBOICTBaM,
KOTOpBIE OTJIMYAIOTCS IPYT OT JIpyra [0 COCTaBY MOJIEKYJ Ha OJHY MJIM HECKOJIBKO TPYII
CH2.
B) - 3TO U30MEPHI, OTIINYAIOIINECS MTOPSIKOM COCTUHEHHS aTOMOB.
I.. IPEJICTABISAET COOOM COBOKYIHOCTh HECUCTEMAaTHUECKUX UCTOPUUECKU CIOKUBIIUXCS
Ha3BAHUU OPraHUYECKUX COCTUHECHUM.
I)..- OTO SIBIICHHE CYIIECTBOBAaHHUS BEUIECTB, NMEIOIINX OJWHAKOBBIM KaueCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, HO Pa3IM4YHOE CTPOCHUE U pa3HbIE CBOWCTBA.
3agaua 44. Hannmure cTpyKTypHbIe GOPMYJIbI COCIMHEHUH 110 HX HA3BAHUSIM:
a) 2,5-TMMeTHITeKCeH-3;
0) 2-MOHOMETHMII-3,5-TUIPONUIHOHAH;
B) 2,5 - IUMeTHI - 3-HUTPOTEKCaH;
T) 2,3-AUXJIOPTeKCaHOBasi KUCIIOTa;
n) 2 - aMuHOOYyTaH.

IIOMOIIIN KOTOPBIX MOKHO OCYHICCTBHUTH



3anaua 45. 3anoaHurte TadaUILY

30Mmepus M3omepust M3omepust
MexkiiaccoBast .
Bemecrso  [['omomnor |yriepoaHoro soMeDIS MOJIOKEHUST  |(PYHKIIMOHAIBHON
CKeleTa P KPAaTHOM CBS3U[CPYIIIIBI
[lenTan
['ekceH-2
byTtanos-1

3amauya 45. Kak pa3nuuuTh KpaxMallbHBIN KiekcTep 1 muuepun? Hanumure ypaBHeHUS peakiuii?
3agaya 46. Kak onbpITHBIM ITyTEM pa3IuuUTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
peaKIui.

3agaua 47. CocTaBUTh YpaBHEHMsI peakLUil IPU NOMOIIM KOTOPBIX MOKHO OCYILECTBUTh
MpeBpalleHHs: MeTaH— alleTHIIEH— TaHallb —3TaHOo] —0OpOMAITaH —)3TUJIEH —)3TaHOJI—
ATaHaJb.

3agauya 48. OcyliecTBUTH NMPEBPAILICHUS: alleTaT Kallusi — 3TaH — X — 3TaHOJ — JUITUIIOBBII
a¢up. Hazpare BemecTBo X.

3agaua49. Cxopocts xumuueckoii peakuuu pu 20°C pasra 1 Mons/1 . BerunciuTe cKOPOCTh
3roit peaxmuy ipu 60°C, ecitu TeMmepaTypHbIii KOd(OHIMEHT paBeH 3.

3agauya 50. Kak HaJj0 U3MEHUTH KOHIIEHTPAIIMU BEILIECTB, AaBICHUE U TEMIIEPaTypy TOMOTE€HHOM
cuctembl PCls«> PCIz+Cl; -129 x]Ix.

3agaua 51.Bo MHOrue COBpPEMEHHBIE CTUPAJIbHBIE MOPOLIKU 00aBIAIOT OE3BOJHBIN Cynb(ar
HaTpus JUIsl COXPAHEHHUs ChIMydecTH 3a c4€T Kakoro Impolecca 3Ta COoJib IPEJOTBpAIIAET
CIEKUBAEMOCTbD IMOPOIIKOB?

3agaua 52.Ut0o0bI ceMeHa C/X KyJIbTYp XOpPOIIO COXPAHSUIMCh OHH JIOJDKHBI HMETh BIIAXKHOCTH HE
6onee 15 %. BolcymuTh cemMeHa He Bcerja IMpOCTO, TaK KaK HAarpeBaHHe MPHUBOIUT K MOTEpe
BcxokecTH. [loaTOMYy MNPUMEHSIIOT XMMHYECKYIO CYIIKY: CMEIIMBAIOT CeMeHa C Oe3BOAHBIM
cynbhaTroM HaTpus. DTa COJb JIETKO 00pa3yeT OueHb MPOYHBINH KPHUCTAJUIOTUIPAT, TMOITOMY IMPHU
CMEIIMBAHUM €€ C BIAKHBIMH CEMEHaMH OHa OTHMMaeT OT HHUX BOJIY U CBS3BIBACT €€ B
kpuctaymoruapat NaSO410H20. Paccuuraiite, CKONBKO HYXHO cyibdara HaTpus is
BbICyIIMBaHUs 10 Kr ceMsH, UMEIOIINX BIaXXHOCTb 25%, 10 KOHIUIIMOHHOM BiaxkHOCTU 15%



Kiarwo4n Kk oieHOYHBIM MaTepuajiam

5. HpI/IMepbl OICHOYHBIX CPEACTB 1JIsl MPOBECACHUS TEKyHIEﬁ arrecranuu

5.1 KoHTpo/ibHBIE BONPOCHI M 33/1aHMS.
Pazgean 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. CTpoeHue aToOMOB XUMHUYECKUX TEMEHTOB U NIPUPOAA XUMUUECKOHN CBS3H

1.

Ecmu 61 mpuntun Ilaynu He coOromancs, TO JIEKTPOHBI B aTOMaxX M MOJIEKYJaX MOTIIN ObI
3aHMMATh OJMHAKOBBIC KBAHTOBBIC COCTOSIHHS, YTO MPHUBEIO OBl K HECTAOWIBHOCTH H
pa3pyIICHUI0 MHOTUX XUMHUYECKUX COCIMHEHUM.

[IpoBasioM 73JIEKTpOHA HA3BIBAIOT MEPEXO0J JJIEKTPOHA C BHEIIHEro, 0o0jiee BBICOKOTO
HSHEPreTUYECKOro YpPOBHS, Ha MPEABHEIIHUM, YHEPreTUYecKu 0oJjiee HU3KHUM. DTO CBS3aHO C
OoJIbIlIeH SHEPreTHYECKOM YCTOMYMBOCTBIO MOJYYAIOIMIMXCSA TPU ITOM  DIIEKTPOHHBIX
KOH(HUTypaIui.

ITOHATHS «CTEIIEHb OKMCIECHHS» B «BAJIEHTHOCTEY — 3TO HE OJHO U TO K€, XOTA B OOJILIINHCTBE
CIIy4aeB OHM YMCJICHHO COBNaAal0T. CTENeHb OKUCIEHUS — 3TO YCJIOBHBIM 3apsij aToMa, OH
OBbIBaCT IIOJIOKUTEIBHBIM HJIM OTPUIATEIBHBIM. A BaJCHTHOCTP — CIIOCOOHOCTH aToMa
00pa3oBBIBATh CBSI3H, OHA HE MOXKET IPUHUMATH OTPHUIIATCIIEHBIC 3HAUCHUS.

Tak Kak B OCHOBHOM COCTOSIHUU T'aJIOT€HbI MOT'YT MPOSIBIISATH BaJICHTHOCTH | U COOTBETCTBEHHO
1 atom MoxeT o00pa3oBaTh TOJBKO OAHY XHUMHUYECKYIO CBf3b, TO TallOTEHbl HE MOTYT
00pa30BBIBATh UHBIX MOJIEKYJ, YEM JBYXaTOMHBIE, T.€. HE MOTYT 00pa30BBIBATh AJIOTPOITHBIX
moaudukamuii. :C=0: CaF2 , F2, O F2 no anajnoruu — caMOCTOSITEIIbHO.

Bce Tunsl cBs3eil IMEIOT eMHYI0 (PU3UYECKYIO TIPUPOJTY, OCHOBAHHYIO Ha MPUTSKECHUH MEKIY
MOJIOXKUTEIBHBIM M OTPHUIATEIBHBIM 3apsaamMu. OTIMYAOTCS OHM TOJBKO HOCUTEISAMH ITHX
3aps0B, KOTOPHIMU MOTYT CIIY>KUTh HOHBI, aTOMHBIE S]Ipa, SJIEKTPOHHBIE Taphl M «3JICKTPOHHBIH
ras.

Temal.2. Ilepuoanyecknii 3axkoH u Tadauua . U. MenaesieeBa

1.

VY naHTaHa W JIAHTAHOMJIOB (QHAJIOTHYHO y aKTHHHS U aKTWHOWJIOB) OJMHAKOBAs AJIEKTPOHHAS
KOH(Urypalys BHEIIHETO U IMPEABHELIHETO YHEPreTHYECKUX YPOBHEH. A Tak Kak 3JIEKTPOHHOE
CTPOEHHE BAJIEHTHBIX 000JI0UEK — OJMH M3 IJIaBHBIX (PAKTOPOB, ONPEACISAIOIMINX XUMHUUECKUE
CBOWCTBA JJIEMEHTa, TO JIAHTaH M JIAHTAHOMAbI (a TakXke AaKTUHUA M aKTUHOUJbI)
XapaKTepU3yIOTCs CX0)KUMHU CBOMCTBAMHU.

HXO04 — o0mas ¢popmyna BeiciIero rupokcuaa ais snemMeHToB VII rpymniel, rae X — naHHbIH
3JIeMeHT. JIaHHBII TMIPOKCUA HOCUT KUCIOTHBIN XapakTep. CoBeTsl: [ MAPOKCHIOM, B IIMPOKOM
CMBICII€, Ha3bIBAETCS MPOAYKT B3aUMOAECHCTBUS OKCUAA U BOJIBI.

[TpyurHbBI ABONCTBEHHOTO MOJIOKEHUS BOAOPOJA B MEPHOAMUYECKON CUCTEME 3aKJIIOYaloTCs B
TOM, YTO BOJIOPOJI, KaK M ILEIOYHbIE METAJJIbl, HA BHEIIHEM 3HEPreTMYECKOM YPOBHE HMMEET
OJIUH 3JIEKTPOH, HO TaK)Xe €My, KaK U TaJoreHaM, J0 3aBEepIEeHHs] BHEIIHETO YHEPTeTHUECKOTo
YPOBHS HE XBaTa€T OJHOTO IEKTPOHA, TO3TOMY €ro MOXKHO 3anucath U B IA-rpynmy, u B VIIA-
TpyIy.

OneMeHThl 2-T0 U 3-TO NEpUOAOB MO MOATPYIINaM HMEIOT OJUWHAKOBYIO KOH(UIYpaLHUIO
BHEITHETO JJIEKTPOHHOTO ypoBHA. [Ipm 3TOM 3yeMeHTHI 3-TO Tepuoja OTIMYAIOTCS JIUIIb
BaKaHTHBIM d-TIOJTypOBHEM, YTO pACIIMpPSIET BaJCHTHBIE BO3MOXKHOCTH, HAlPUMEP CEpHI, IO
CPaBHEHHUIO C KHCIOpOJOM, a ¢ochopa — MO CpPaBHEHHIO C a30TOM. TeM He MeHee, H3-3a
AHAJIOTHYHOTO CTPOCHUS BAJICHTHOTO YPOBHS, XHMHUYECKHE CBOMCTBa WX OUYEHb ITOXOXH,
MIOSTOMY OHH W Ha3BIBAIOTCS aHAIIOTaMHU.



5. DnekrponHas ¢opmyna amomuHus 1s2 2s2 2p6 3s2 3pl. ['maBHOEe KBaHTOBOE 4HMCIIO h = 3.
[To6ounoe 1 = 0 gnst s opouranu, [ =1 st p opburanu. Maruutaoe uncino ml = 0 s s opouranu,

ml = -1 qis p opourtanu. CimHoBoe uncio ms ==+1\2 mis s opourtanu, ms =+1\2 1is p opourtany.
I
Jes[T T IT

! rpadudeckas Gopmyiia aTFOMHUHUS

Pa3zgea 2. XumMmuuyeckue peakumu
Tema 2.1. Tunbl XUuMHYECKHX peaKkuuii

1. Peakuus sBISETCS OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOM, TOMOTE€HHOM, 3K30TEPMHYECKOM,
KaTaJTUTHYeCKOH, oOpaTumoii, coeauHeHus. JlJg CMeEIIeHusT pPaBHOBECHUS BIIPABO
HE00XO0AUMO:

1) noHU3UTH TEMIIEpaTypy;
2) NMOBBICUTH JABJICHUE;
3) konnentpanuo SO2 u O2 noBeICUTh, @ SO3 MOHU3UTH.

2. OcoOeHHOCTH peakIuii 3aMelIeHHs y OPraHUYeCKUX BEIIECTB MPOSBIISIOTCS B TOM, YTO OJHU
aTOMBI WJIM TPYIIBI aTOMOB 3aMEHSIOTCS IPYTMMH aTOMAaMH WM TPyIIIaMHd aTOMOB B
MOJIEKYJIE OPTaHMYECKOT0 BEIIECTBA. ITO MOXKET IMMPOUCXOUTH IPHU PA3ITUIHBIX YCIOBUSIX U
MOJKET IPUBOUTH K 00Pa30BAHHUIO HOBBIX COCTMHEHUH.

3. XiopupoBaHHE METaHa — IPOIECC, MPU KOTOPOM MOJICKYyJIa METaHa B3aMMOJICHCTBYET C
XJIOPOM, YTO TIPHBOJUT K OOpPa30BaHUIO XJIOPMETaHA W JAPYTUX XJIOPCOIEPIKAIINX
COCMHEHHH; 3TOT TMPOIECC HMMEET NIIMPOKOE MPUMEHCHHE B MPOMBINUICHHOCTH IS
TIOJTYYCHUS PA3TMYHBIX XUMUYCCKUX BEIIECTR.

4. 70 kxr x - kIx N2(r) + O2(r) > 2NO(r) - 90,4 x/I>x 28 xr 2) [l Hauana Mbl HalieM Maccy
azora ero B Kr: M(N2) = 14*2 = 28 xr/kmonb n(N2) = 1 kmons m(N2) = M(N2)*n(N2) = 28
Kr/kMoiib * 1 xMomnb = 28 kr 3) MBI cocTaBWIIM MPOTOPIHMIO MO MyHKTOM 1) Teneps Mbl
HaXoJuM ero TerioBoi ad ekt peakuit: X = (70 kr * 90,4 xx)/28 kr = 2,5 * 90,4 xIx =
226 x]JIx => Q =226 xJIx OtBet: Q =226 x/{x

5. a) coemunenne 2FeClo+Cl,=2FeCl3

6) 2Al (OH) 3 = Al 2 O3+ 3H20. JTanHas peakius Ha3bIBacTCs peakiuei pasiokeHus. BeriecTBo
TUAPOKCHU ATFOMUHUS pa3jaraeTcsl Ha OKCHJ aTiOMUHUS U Boay. [lepen ruIpoKcHIoM amOMUHUS
HE00X0/IMMO MOCTaBUTh KOA(PGHUIMEHT 2 U Nepes] BOAOH clelyeT NOCTaBUTh KOAPPHUIHUEHT 3.

B) 3NaOH + FeClz — 3NaCl + Fe(OH)s

6. 547 xJIx 4Al+302=2A1203+Q n (Al)=18/27=0.67 mons (M=27 r/moins) 0,67 mons - 547
kJx 4 Mmonb - X kJDk. X= (547%4)/0,67=3266 x/]x 4Al+302=2A1203+3266 xJIx.

Tema 2.2. DiieKTPOIUTHYECKAS] JUCCONUALNSA U MOHHBII 00MeH

1. QHGKTPOHI/ITaMI/I SABJIIOTCS BE€IIECTBA C CUJIBHO HOJ'IS[pHOﬁ KOBAJICHTHOM MJI HOHHOM CBS3BIO.
K HMM oTHOCATCS cOny, MENOUYHN, KUCIOTHI. BeniecTra, pacTBOPHI MU pacIlyIaBbl KOTOPBIX HE
IMpOBOAAT 3J'I€KTpI/I‘I€CKPII>i TOK. He:)J'IeKTpOJ'II/ITaMI/I SABJIIFOTCA BEHIECCTBA C HCTIOJAPHBIMU UJIA
CJ'Ia601'IOJ'I$[pHI>IMI/I KOBAJIEHTHBIMHU CBs3sAaMU. K HUM OTHOCHTCS OOJIBIIMHCTBO OpTaHUYCCKUX
coeMHEeHMH (TIII0K03a, PPYKTO3a, caxaposa, TAaHOJ, TIUIEPUH U Jp.), TPOCTHIE BEIIECTBA-
HeMeTalIbl (cepa, a30T, KUCIOPOJ U JIp.).

pH 2,0 12,0 7,0 8,0 5,0 13,0 4,0

[H] 10~ 10" 107 10°% 10 103 10

[OH] [ 102 10 107 10 10 10! 10°1°

Tun KHCaas LHIC/I0YHas [-lCﬁTpa Hiejgo4yHas | Kucjaas LIC/JI0YHanA | Kuciaas
2 Cpeabl JIbHas

3. MgCl, + 2KOH = Mg(OH), | + 2KCl
K2COsu 6HNO3 = 2KNO3 + HCO3



4. B3ssare AgNOs - Hutpat cepedpa U pacTBOpuMbIid kapOoHaT, Hanpumep, HaTpus - NaxCOs.
Monekynsipaoe ypaBHeHue Oymer: 2AgNO3+Na2CO3=Ag2C0O3+2NaNOs. B pactBope
ocTaHeTcsi HUTpatT HaTpus B Buae noHoB NO3 - u Na+. Kapbonar cepeOpa BeIlazer B Buze
cBeTIIO-kENTOr0 ocanka. [lomHoe nonHoe ypaBHenue Oynet: 2Ag+ + NOs - + 2Na+ + CO32 -
= Ag2CO3 + 2Na+ + 2NOg3-. Cokpamiéanoe, coorBeTcTBeHHO: 2Ag+ + CO32-=Ag2CO0:s.

2K3PO4 + 3CaCl, = Ca3(PO4)2| + 6KCl - MoneKyIsipHO€E ypaBHEHHE PEaKIIHH,

6K+ + 2P043- + 3Cax+ + 6CI- = Caz(PO4)2| + 6K+ + 6CI- - mosHOEe HOHHOE YPaBHEHUE PEaKIUH,
6K+ + 2P043- + 3Cax+ + 6Cl- = Caz(P0s4)2| + 6K+ + 6Cl-,

2P043- + 3Cax+ = Ca3(P04)2]| - cokpainéHHoe HOHHOE YPaBHEHUE PEaKIIHH;

Pa3zgen 3. CTpoeHne U CBOiCTBA HEOPTraHM4YECKNX BelleCTB

Tema 3.1. Knaccuukanus, HOMEHKJIATYpa U CTPOEHHE HEOPTAaHMYECKHUX BeleCTB

1. Heopranudeckue COSAMHEHUS IO COCTaBY JEIATCS HAa JBE OONBIINME TPYIIBI — MPOCThIC U
cinoxkueie. [IpocTele BemiecTBa COCTOST H3 aTOMOB OJHOTO XHUMHUYECKOTO 3JEMEHTa U
MOJIPA3JICNIAIOTCS Ha METaJUIbl, HEMETaJLIbI, OylaropoaHbie ra3bl. CIIOKHBIC BEIIECTBA COCTOAT W3
aTOMOB, XMMHUYECKH CBS3aHHBIX JPYr ¢ ApyroM. CI0XHbIE HEOPraHWYECKHE BEIISCTBA MPHUHSITO
JCNTUTh Ha CIEAYIOIINE BAXXHEWIINE KIIACChI: OKCHUIbI, OCHOBAaHHUs, aM(pOTEPHBIC THUAPOKCHIIBI,
KHCJIOTHI ¥ COJIH.

o

H—O0—8—0—H
,

3. BemiectBa ¢ JBONCTBEHHOW (yHKUIHEH OTHOCSTCS K KJIAcCy BELIECTB, KOTOPHIE HMMEIOT
BO3MOYKHOCTb BBITIOJIHATH ABE pa3Hble (PyHKIMH OAHOBpeMEHHO. OHU MPOSIBIIAIOT CBOM CBOMCTBA KaK
KHCJIOTHI U OCHOBaHUs. Takue BellecTBa Ha3bIBatoTC aM(pOTEpHBIMU UM aM(POTEPHBIMU OKCHUJAMH.
Hanpumep, Boaa.

4. SOs, Fe203, CO2, Ca0, CO, SiOz, Mn;07, FeO, SO , N2Os , Na2O

5.
OCHOBHEIE KHCJIOTHBIE aM(pOTEepHBIC
Na2O, K20, CaO , CuO | SOz SO3 P20s N20s5 CrOs | Al,03 BeO
FeO MnO SiO; Fe203 Mn20O7

6.2,2% :1=2,255,7%:127=0,43858 42,1% : 16 = 2,63125 Jlanee neaum Bce Ha caMO€ MaJICHbKOE
qucno 2,2:0,43858=5 1 6 3naunr takas kuciiora H5106.

7. 1) Oxcugst: CaO - okeup kanbiusa. OcaoBanus: Cu(OH)2 - ruapoxcua meau(2). Kucnoter: H2SO4
- cepHas kucnora. Coun: K3POs - hochar xanms

8. a) okcuaa yraepoaa( II) - CO,

6) ruapokcuaa meau (II), - Cu(OH):
B) XJIOPOBOIOPOAHOM Kuciotsl - HCI
r) cynbdara HaTpus - NaxSO4

Tema 3.2. PU3UKO-XUMHYECKHE CBOMCTBA HEOPIAaHMYECKHUX BeLeCTB
1. a) HoSO4 + Mg = MgSOg4 + H»

6) Na20 + HBr = NaBr+H,0

B) H2SO3 + Ca0 = CaCO?®+H,0

r) CaCO3 + HCI = CaCl, + H,O0+CO>
n) AICI3 + AgNO3= AI(NO3z)3 +AgCl
e) Ba(OH)2 + SiO2 = BaSiOs+H20
2.2Na + S = Na2S



x/46 = 16/32;
x =(46*16)/32 = 23 rpamma

Tema 3.3. UneHTH(UKAIIMSA HEOPraHNYECKNX BelIeCTB

1. B Tpéx cknsHKax 6e3 ITUKETOK HaXOAsTcs Oesble KpUCTATNYeCKHe MOPOIIKH XJIOPUI0B Kallus,
HaTpusi U JuTUs. Pacno3Hare 3TH BemIeCTBA MOXKHO C IOMOUIbIO BHECEHHS] WX B IUIaMs
ropenku.VIOHBI JINTHS OKpacAT I1aMsi B KAPMUHOBO—KPACHBIM LIBET, MOHBI HATPUS — B KENTHIN
I[BET, & HOHBI KU — B PO30BO—()MOJIETOBBIHA.

2. B derblpex mpoHYMEpOBaHHBIX MPOOMpPKAX HaXIATCS PACTBOPBI XJopuaa Oapusi, kapOoHara
HATpUs,CylbdaTa Kalus WU XJIOPOBOJOPOJHON KHCIIOTHL.HE TMOJIb3YSICh HHUKAKHUMH JIPYTUMHU
pPEaKTUBaMHU ONPEACTUTE COACPKUMOE Kaxaoi u3 mnpobupok. bepem npodupky c HCI
OTIPENICNIUTh €€ MOXKHO T10 €IKOMY 3aIaxy, a TAK)Ke KalHyB Ha JII00oi nmpeamMeT (H-p Oymary - oHa
oOyriutcs). Jlobasisiem Bo Bce MPOOUPKH.

2HCI + Na2COz = 2NaCl + H20 + COg- BbiaenuTes yriieKucbii ra3. B ocTanbHbIX 2-X mpoOUpKax
HHUYETO HE IPOU3OUJIET.

bepem onpenenennyio npoOUpKy ¢ KapOOHATOM U JI0JIMBAEM €€ B OCTABIIUECS JIBE TPOOUPKHU.
BaCl, + Na;CO3 = BaCOs + 2NaCl - Bemmager Oenblii ocamok kapOonara Oapust. C mocieaHei
MPOOUPKON HUYETO HE MPOU30MIET - TaM Cynb(daT Kausl.
3. 1)/lns Havana B mpoObI KaX10i MpoOUpKHU A00aBIIeM JTIO0YIO0 KHUCIOTY JIOIMYCTUM COJISTHYIO

B onHoit u3 npobupok Oynet HabMIOATHCS BBIICICHHUE Ta3a 3HAYUT TaM KapOoHAT Kalus

B mpoOsI BelecTB U3 OCTAaBIIUXCS JIBYX MPOOUPOK M00aBisieM XJOpuA Oapus B KOW MPOUpPKE Te
BBIMAJIET 0CAJ0K HAXOIUTHCA CyIb(haT aMMOHUS.

JJ1si caMOYCIIOKOEHHUS OCTaBIIYIOCS MPOOUPKY MOKHO MPOBEPUTH HUTPATOM cepedpa eciu 0caioK
BBINA/1a€T 3HAYUT TaM TOYHO XJIOPUJ] KaJHsl.

K2CO3+2HCI=2KCI+H>0+CO>

(NH4)2S04+BaCl>=BaS04+2NH4Cl

KCL+AgNO3=KNO3z+AgCl

2) [IpoBOAMM pEaKIHIo CO MIEIOYBIO IIPH ATOM B JIBYX MPOOHPKAX BHIMATYT OCAIKHA PA3HBIE 110 [[BETY
I7Ie OCaJOK CHHEro IBeTa TaM XJIOpWA Melnu, a Oyporo - xjopuj kene3a. B 1nBe ocraBmmecs
npoOupku npudasisieM cyabdar HaTpus (UM CEPHYIO KUCIOTY) B TOM mpoOHpKe rie o0pa3oBajics
0CaJZIOK HAXOJUTHCS XJIOPU] Oapusi a B OCTaBIICHCS COOTBETCTBEHHO XJIOPH MarHusl.

Ecnu B3amMopelicTBHE TNMPOW3BOAMTH C OXJKICHWEM IOOMPOK TO BTOpas mpoba MOXKET He
MOHAZOONUTHCS T. K. TUAPOKCH]] MarHusi MaJopacTBOPUMOE OCHOBAHHME M TPU OXJIKIHHHA MOXKET
00pa3zoBaTh 0CaIOK OEJIOTo IBETA

CuCl2+2KOH=Cu(OH),+2KCL

FeCl3+3KOH=Fe(OH)3+3KClI

BaCl2+Na2SO4=BaSO4+2NaCl
4.

1 cynsdar menu CuSO4

2. NaOH

3 ruapoxcua meau Cu(OH);

4.Bemazaet uepHsblit ocagok ruapokcuaa meau (11)

2.

1. 'muuepun

2. I'mapokcua menu Cu(OH)2

3. Imunepar meau (11).

4. Ocaiok TUAPOKCHIA METU PAacCTBOPSIETCS M 00pa3yeTcsi TEeMHO-CUHUI pacTBOp TiullepaTa Meau
(1

3.



CuSO4 + 2NaOH ---> Cu(OH)2 + Na2SO4
Cu(2+) + 20H(-) ---> Cu(OH)2

4. Peakuusi CO CBEXEBBINABUIMM OCAJKOM THJIPOKCHIA MEAM B MIEJIOYHOM Cpele HPUBOAUT K

00pa30BaHUI0 TEMHO-CHHETO PACTBOpA IIMIIEPATa MEH U MOXKET CIIY)KUTh KaueCTBEHHOM peakiuen

JU1s1 OOHAPY>KEHUS TIUIEPUHA.

Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BelleCTB

1. Opranuueckue BeLIeCTBA — 3TO BEILECTBA, KOTOPbIE BXOAAT B COCTaB >KHUBBIX OPraHU3MOB U
o0pa3yloTcsi TOJBKO MNpH uX ydacTuM. Kak npaBuio, Bce JKHMBBIE CYILECTBA COAEpKaT
opranuyeckue BeniectBa. K opraHuyeckuM BeIECTBAM OTHOCATCS OCJIKM, JKUPBI U YIJIEBOJBI,
KOTOPBIX HACUUTHIBAETCA OKOJIO 10 MUIUIMOHOB.

2. M3omepus — 3TO sIBJIEHHE CYILIECTBOBAHUS COEIMHEHUN, UMEIOIINX OJIMHAKOBBIM KaueCTBEHHbIN U
KOJINYECTBEHHBI COCTaB, HO pa3jM4YHOE CTPOCHHME M, CJIEJOBATEIBbHO, pa3Hble (QU3UKO-
XUMHUYECKHE CBOWCTBA. Pa3znuuaroT JBa THMa M30MEPHUU — CTPYKTYPHAsi M IPOCTPAHCTBEHHAs.
CTpyKTypHBIE U30MEPHI — 3TO BEIIECTBA, UMEIOIINE OJMHAKOBBIA COCTaB, HO MMEIOLIUE pa3HOE
CTPOEHHE, TO €CTh pa3HbIi MOPSAJOK COSAMHEHHs aTOMOB B Moiiekyie. Hampumep, Oyran u
METHJIIPOTIAaH UMEIOT OJIMHAKOBYIO MOJIEKYIIpHYIO (opmyiry coctaBa C4Hio, HO UMEIOT pazHoe
CTPOCHHUE U XUMHUYECKHE cBOiicTBa. HampumMep, MeKKIIaCCOBBIMU H30MEPAMU SIBIISTIOTCS: AJIKEHBI
U IIMKJIOAJIKAaHBI, AJIKWHBI U allkaaueHsbl, [Ipenenbubpie 0THOaTOMHBIE CITUPTHI U IIPOCTHIE YPHUPHI,
Anprerunsl U Ketonsl, [IpenenbHbie KapOOHOBBIE KUCIIOTHI M CIIOKHBIE AQuphl, HuTpoankans! n
AMHHOKHCIIOTHI.

3. CrpykTypHas M30MepHsi — SIBJIEHUE, KOTJla BEIIeCTBA MMEIOT OJWHAKOBBIN KAaYeCTBEHHBIH H
KOJIMYECTBEHHBIH COCTaB, HO OTJIMYAIOTCA APYr OT Jpyra MOPSIKOM COCJUHEHHUS aTOMOB B
monekyie.[IpocTpaHCTBeHHass M30MepUsi — SBICHHE, KOTJa BEIIeCTBA MMEIOT OIMHAKOBBIN
Ka4eCTBEHHBIH U KOJMYECTBEHHBIM COCTaB, MOPSI0K COCIAMHEHHs] aTOMOB, HO OTJIMYAIOTCA HMX
HIPOCTPAHCTBEHHBIM PACIIOJI0KEHUEM.

4. Tlom xumuueckuM crpoeHueM BemiectBa A.M. ByTiepoB noapasymeBan HOPsSIOK COEIUHEHUS
aTOMOB B MOJIEKYJIE€ IIPH MOMOLIM XUMHUYECKUX CBszed. Bce aromsl, oOpasyromue BeriecTBa
CBsI3aHBI B OIPE/ICIEHHOMN MTOCIIEI0BAaTEIbHOCTH COTTIACHO UX BAJICHTHOCTSAM. BaneHTHOCTh — 3T0
YHCJICHHBIN MMOKa3aTellb CIIOCOOHOCTH aTOMOB KaKOIo-JIMOO 3JIEMEHTa COEAUHATHCS C aTOMaMu
JPYroro 3j1eMeHTa (BaJIEHTHOCTh MOKA3bIBAET CKOJBKO XMMHUECKUX CBs3ed MOXeT 00pa3oBaTh
XUMHUYECKHUH JIEMEHT).

5. OH-T'mapoxcunbHast QyHKIIMOHAIBHAS TPYIIA K HUIM OTHOCSTCS CIUPTHI U (PEHOJIBI.

(C=0) -xapbonmIbHas GYHKIIMOHATBHAS TPYMIa K HUM OTHOCSITCS JIbJIETU/IbI U KETOHBI.
COOH-kap6okcunbHas GyHKIMOHATIbHAS IPYINA K HUM OTHOCATCS KApOOHOBBIE KUCIIOTHI.
CoenuHeHHsS KaXIOTO Kiacca o0pa3yloT pasjMuHbIe MPOW3BOIHBIE. Hampumep, K MpOU3BOIHBIM
CHHUPTOB OTHOCATCS npocThie 3¢upbl ROR, kK Mpon3BoJHBIM KapOOHOBBIX KUCIOT — CIIOKHBIE 3(pUPBI
RCOOR, amuast RCONH2, anrugpunsl (RCO)20, xnopanrugpuast RCOCl u T. 1.

Kpome Toro, 60mbl1yt0 Ipymmny COCTaBISAIOT TeTepOpyHKINOHAIBHBIE COCUHEHUs, CO/eprKallne
pa3nuyHble PYHKIIMOHAIBHBIE TPYIIIBL:

- ruapokcuanpaeruasl HO-R-CHO,

- ruapokcukeronsl HO-R-CO-R,

- ruapokcukuciorst HO-R—COOH u 7. 1.

K BaxksHeWmmM TeTepodyHKINOHAIHHBIM KHCIOPOJCOACPKAIIMM COCTUHEHHUSIM OTHOCSTCS
yrineBoabl Cx(H20)y, Monekynabl KOTOPBIX BKIIIOYAIOT THIPOKCHIbHBIE, KapOOHWIBHBIE U
MPOM3BOIHBIC OT HUX TPYIIIIHI.

6. HpI/IMepOM a30TCOACPKALICTO ALIUKIIMNYCCKOT0 COCAUHCHUA MOT'YT CIIY>KUTh HUTPOCOCAUHCHUS:



CH;—CH;—NO),; aurposTan
HITH aMHHE
CIL,—CIL,—CI,—NI I upommwiasmn

7. CrtpyKTypHBIE (OPMYIIBI COCTUHEHHIA:

a) IporneH CH>=CH-CHs;

0) meatun-1 CH3-CH,-CH=C-CHz3;
B)2-metunnentan  CHsz-CH2-CH2-CH (CH3)-CHs;
r) nponanaink C3HeO, CH3-CH2-CHO;

n) neutun-2 CH CH CCCH,;

e) nponanoBas kuciora C 2 HS5 COOH

Tema 4.2. CBoiicTBa OPraHu4eCKUX COeIMHEHUH
1. a) C3H4+H2=C3H6+Br2=C3H6Br2+KOH=C3H70H+KBr
6)C3H4+2H2=C3H8+CI2=C3H7CI+HClI
C3H7CI+KOH=C3H70H+KCI
B)CaC2+2H20=Ca(OH)2+C2H2

C2H2+C(AxT 400 rp)=C6H6

C2H2 + 2CuCl=Cu2C2 + 2HCI

2. OkxwucieHrue MeTaHa MPOBOAT C LENbI0 MOTy4YeHHs opMalibJIeru/ia uepe3 CTaiuio 00pa3oBaHus

MeTaHoJa:
CH4 + 1/202 CH3OH + 67,6 kkan/mMob,
CH30H + 1/202 CH20 + H20 + 70,47 kxaii/mMoJb,
CH20 + 1/202 HCOOH +131,45 kkain/MoJ1b,
HCOOH + 1/202 CO2 + H20 + 115,69 kkan/moib.
3. Dra peakuus Ha3bIBAeTCs raJOreHUPOBAHUEM U MPOUCXOIUT CICAYIOUIIM 00pa3oM:
1-xnop-ponasn + CI2 + P — 2-xnmopnpomnan + HCI.
B aT0ii peakiuu XJj0p 3aMeHsIeT XJI0p U3 1-Xiop-nponana, 0opasys 2-XJIOpIpOIaH.

4. Tlpomecc OYMCTKHM ATaHa OT MPHUMECH ATHIIEHA MOXKET OBITh JOCTUTHYT 4epe3 XUMHYECKYIO
pEaKIuio, U3BECTHYIO KaK THIpHpPOBaHHE. YpaBHEHUE PEaKIUH, OMHCHIBAIOIIEE STOT MpOIECC,
MO>KHO TIpe/icTaBuTh chenyrommm odpazom: CH2 =CH 2 +H 2 — CH 3 CH 3. B sTom ypaBHEHUH
stunied (CH 2 =CH 2) pearupyer ¢ Bogoponom (H 2) u npeBpamtaercsa B atan (CH 3 CH 3). B
pe3ynbTaTe 3Ta peaklys NPUBOJUT K YAAICHHUIO 3TUIIEHA U3 3TaHA.

5. 1) 2CaCO3 + 7C (t) = 3C0O2 + 2CaC2 (xapou KaIbITHs)

2) CaC2 + 2H20 = Ca(OH)2 + C2H2 aneruncH

6.

H2C=CH-CH=CH2 Byraauen-1,3

Peaxius npucoenHeHUs MPOCTOTO BelecTBa - Opoma (1 Monexyna) :
H2C=CH-CH=CH2+Br2->H2CBr-CH=CH-CH2Br (1,4-1u6poM0yTeH-2)

Peaxius npucoeMHEHMS IPOCTOTO BEIECTBA - OpoMa (2 MOJIEKYIIbI) :
H2C=CH-CH=CH2+2Br2->H2CBr-CHBr-CHBr-CH2Br (1,2,3,4-reTpabpomOyTaH)

7. Jlermgpoumknu3anuen renrtaHa moiydaercs tonyon: CT7H16-->C7HS8 (tomyonm) + 4H2
JIETHIPOIMKIN3aied okraHa - opro-kcmwioin: C8HI18 -->C8H10 (o-kcwion, wm 1,2-
nuMetunoen3on) + 4H2 nmermapornmkimm3ainuen 2-MeTmirekcana omnsath ke Toiayon: C7H16--
>CT7HS (tonyon) + 4H2. A B kau-Be KaTaau3aTopa MOKHO UCIOJIb30BATh TNIATUHY UM HUKEb.

8. B mabopatopun metundopMuaT MOTy4arOT peakIfedl KOHJAEHCAIlMM METaHOoJa U MYypPaBbUHOM
kucnotel: HCOOH + CH OH — HCOOCH + H O.IlpombinuieHHbIH MeTHIPOpMHUAT TOTyYaroT
u3 MmeraHoia M okcuna yriepoaa (II) B mpucyrctBum merunara narpus: CH OH + CO —
HCOOCH



Tema 4.3. UnenTuukanusi opraHn4ecKnX BellecTB, HX 3HAYECHHE U IPUMEeHeHHe B ObITOBOI 1
MPOU3BOJACTBEHHOM 1esAITeIbHOCTH YeJ10BeKa.
1. U3 53Tux IBYX BELIECTB TOJBKO INIFOKO3a BCTYIIAET B PEAKIIMIO CEpPEeOPSHOro 3epKaa.

100aBUTH KapOOHAT HATPUS — B IPOOUPKE C YKCYCHOH KHCJIOTOH MOSABATCS MY3bIDbKH I'aza
2CH;COOH+ Na,CO; =2CH3;COONa+ H,0+ CO, 1t

0
7 4 Ag,0

t°, NH,OH
H C\

0
s H-c< + 2Agl
OH

Paspnean. 5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XUMUYECKHUX
peakumuii.
Tema 5.1. CkopocTh XUMHYECKHUX peakuii. XuMu4yeckoe paBHOBecHe.

1. TemmeparypHblii KOX(pOHUIMEHT — 3TO BEIMYMHA, KOTOpas OINpeneNiseT, KaK H3MEHSeTCs
XUMHUYecKass WM (U3NYecKas XapaKTEepUCTHKA BEIIECTBA B 3aBUCHMOCTH OT H3MEHEHHUS
temneparypbl. OH SIBJISIETCA BaKHBIM [1apaMETPOM, MO3BOJISAIOLIUM HOHATh, KAKUE U3MEHEHUS
MOTYT IIPOUCXOJUTH B PEAKLIMU UJIU BEILIECTBE IPU U3MEHEHUH YCIIOBUI OKPY’KAIOLIEH CPEMbI.

2. Karanmuszaropel — 3TO BeIIECTBA, KOTOpPbIE YCKOPSAIOT XMMHUYECKHE pPEaKIMH, AKTUBHO
y4acTBYIOT B HUX, HO CAMM B MTOI€ HE pacxoayroTcs. Peakuuu, uaymue noj IEHCTBUEM
KaTaJIu3aTOpPOB, Ha3bIBAIOT KATAJTUTUYECKUMH.

3. ®epMeHThl — 3TO OHoOJOrMyYeckue KaTanuzaTopbl. KaTamuzaTop He HaxoguTcs B
CTEXMOMETPUYECKUX OTHOILIEHUSAX C MPOLYKTAaMH U PETEHEPUPYETCs IOCIE KAKIOro LUK
IIPEBPALICHNSI PEAr€HTOB B IIPOAYKTHI.

2A+B - AB
Vi=k-[A]B] ;
V,=k- 2A) [3} =k-4JA] - 2[B] = 2k[A[B)
v,
v,
4. OtBer B 2 pa3za
5. IlpuuMHa mOpPYM TIPOJYKTOB — OKHUCIHUTEIbHBIE PEAKIUA W  MHKPOOPTaHU3MBI,

pa3MHOXaroIuecss B opranndeckoMm matepuane. Ilpu Hu3koi TemnepaTrype poct Oakrepuil u
CKOPOCTh pacrajia HyTpUEHTOB 3aMeJISIeTCs, I03TOMY €/1a J10JIbIIIE OCTAETCS CBEKEH.

6. Ha MyKOMONBHBIX 3aBOAAax B BO3AYyX IOJHUMAIOTCS YaCTHIBl BEIIECTB, KOTOpPHIE B
OTpeIeIEHHON KOHLEHTPAllMU CMEIIaHHbIE ¢ BO3AYXOM 00pa3yroT B3phIBOOIACHYIO CMECH.

7. Tlapel BemiecTB HaxoAsATCsl HpH 0Oojee BBICOKOW TeMIlepaType, 4eM COOTBETCTBYIOIIUE
KHUJIKOCTH, TO3TOMY CKOPOCTb pPEaKLMH CropaHHs YBEJIWYMBAETCS, YeM M OOBSICHSIOTCA
B3DBbIBBL.

8. HeoOpaTuMbIMH Ha3bIBAIOTCS XUMUYECKHUE PEAKLIUU, KOTOPBHIE MPOUCXOJAT TOIBKO B OJHOM
HaIPAaBJICHUU JI0 MIOJHOTO PACXOI0BAaHUS OJJTHOTO U3 PEAareHTOB.

9. B xumuueckoil peakuuu, XHMHYECKOE pPaBHOBECHE - 3TO COCTOSHUE, B KOTOPOM 00e€
pearupymrolume BeIecTBa U MPOIyKThl IPUCYTCTBYIOT B KOHIIEHTPALUAX, KOTOPbIE HE UMEIOT
JAIBHENIYIO TEHICHIUIO K U3MEHEHHIO C TEYEHUEM BPEMEHH, TaK YTO HET HUKAKUX 3aMETHBIX
W3MEHEHUI B CBOWCTBAaxX 3TOM CHUCTEMBIL. 3TO TOCYAApCTBO PE3YNbTAThl, KOIZA PEAKIMS
IPOTEKAET C TOM e CKOPOCThIO, KaK U 00paTHas peaKIys.

10. Ipu nossimenun Temreparypsl Ha 30 0. CkopocTh MpsIMOIl peakliMu BO3PAcTaeT, a CKOPOCTh
oOparHoii —. Takum 00pa3om, paBHOBECHE CMECTUTCSI BIIEBO, TaK KaK CKOPOCTb OOpaTHON
peakuuu Bo3pacTet B 27 pa3, a mpsMoi B 8 pas.

11. Takum oOpa3om, MpU YMEHBUIEHHH KOHLIEHTPAllUd BCEX BEIIECTB B 2 pa3a, paBHOBECHE
cucteMbl 2CO + 2H2 < CH4 + CO2 cmecTuTCs B HampaBJICHUH OOpa30BaHUS OOJIBIIIETO
konnuecTBa npoaykroB — CH4 u CO2.

Pa3pnen 6. PacTBopsl



Tema 6.1. IlonsiTue 0 pacTBOpax

1. HenacslilieHHBIN pacTBOpP — pacTBOp, B KOTOPOM KOHIIEHTPALMsI PACTBOPEHHOT'O BELIECTBA
MEHbIIIE, YeM B HACBIIIEHHOM pPacTBOpPE, U B KOTOPOM IMPHU JAHHBIX YCIOBHSIX MOXHO
PacTBOPUTH €IIE HEKOTOPOE €ro kKoianuecTBo.HachleHHblil pacTBOp — pacTBOp, B KOTOPOM
PacTBOPEHHOE BEIIECTBO MPU JAHHBIX YCIOBHUSIX JOCTUIVIO MAKCUMAIbHOM KOHIEHTPALMU U
Oosbiie HE pacTBopsieTca. OcaZioK JaHHOTO BEIIECTBA HAXOAUTCS B PABHOBECHOM COCTOSIHUH
C BEILIECTBOM B PacTBOpE.

2. PacTBOpHMOCTB-3TO CBOWCTBO TBEPAOIrO, JKUIKOTO WM Ta3000pa3HOTO XUMHYECKOTO
BEII[ECTBA, HA3bIBAEMOI'0 PACTBOPEHHBIM BEIIECTBOM, PACTBOPSITHCS B TBEPJIOM, KUJIKOM HIIH
ra3000pa3HOM PacTBOPHTEIIE.

3. MaccoBasi 1oyt pacTBOPEHHOTO BEIIECTBA — 3TO BEIMYMHA, PaBHAS OTHOIICHHUIO MACChI
PacTBOPEHHOTO BEIIIECTBA K MACCE PacTBOpA.

4. 1. OTMepuBarOT PaCTBOPUTEIIb.

2. McxonHoe BEnIeCTBO PaCTUPAIOT B CTYIIKE U B3BEIIMBAIOT.

3. BemecTBo 3achImaroT B K010y ¢ paCTBOpUTEIIEM, IIPEIBAPUTEILHO HATPETHIM JI0 TEMITepaTyphl, Ha

10—20° C

4. He naBast pacTBOpPY OCTHITb, €r0 (DUIBTPYIOT.

Pa3znen 7. Xumus B ObITY U PON3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0OBEKA

Tema 7.1. Xumus B ObITY U IPOU3BOACTBECHHOM /1eATEJIbHOCTH Y€JIOBEKA

1. Bce, uT0 Hac OKpYy»XaeT, COCTOUT U3 XMMHUYECKUX BEILECTB: OJexk]a, 00yBb, MeOelnb, MHUIIIA,
OBITOBBIE MMPUOOPHI U CPEJICTBA THTUCHBI, TPAHCIIOPT, JOMa U T.J. MHOTHE JIFOAu padoTar0T Ha
XUMHYECKHX MPOU3BOJCTBAX, Bpaud U (papMaleBThl HE MOTYT paboTaTh 0e3 3HAHHS XUMHH.
MHorue npouecchbl, KOTOpble TPOUCXOAAT BOKPYT HAC U BHYTPH HAC, SBISIOTCS XUMUYECKUMH,
M03TOMY COBPEMEHHBIH OBIT 6€3 XUMUN HEBO3MOKEH.

2. ButamMuHBI y4YacTBYIOT B PEryJSIIMA OOMEHA BEIISCTB; OHHM SBJISIOTCS OMOJOTUYCCKUMHU
KaTaJu3aTopaMy WJIU peareHTaMu (POTOXMMHUYECKUX MPOLIECCOB, MIPOTEKAIOIINX B OpraHu3Me,
TaK)Ke€ OHM aKTUBHO YYaCTBYIOT B 00pa3oBaHWU (ePMEHTOB. BUTaMHHBI BIMSIOT HA YCBOCHHE
MUATATEIbHBIX BEIIECTB, CIOCOOCTBYIOT HOPMAajJbHOMY POCTY KJIETOK M PA3BUTHIO BCETO
opranusma. SBJSISICh COCTAaBHOM 4acThiO (DEPMEHTOB, BATAMUHBI OTIPENIEISIOT UX HOPMAIBHYIO
GYHKIMIO U aKTUBHOCTh. CTapalTech MPUIIEPKUBATHCS PAlMOHATBLHOTO MUTAHUSA U TOT/A C
numied OyayT MOCTynaTh B OpPraHW3M BC€ HEOOXOJMMbIE BUTAMHHBI W MHUKPOIJIEMEHTHI.
Paznuunbie ¢akTOphl — KHUISTYEHUE, 3aMOPAKUBAHHUE, BBHICYIIMBAHUE, OCBEIICHHE U MHOTHE
JpyTUe OKa3bIBAIOT HEOJMHAKOBOE BIMSIHUE HA Pa3HbIE TPYIIIBI BATAMUHOB. JKupopacTBOpUMEbIE
BUTAMHHBI, COJEpXAIIUEeCs B TPOJIYKTax, MPH TEPMUUYECKOW 0OpabOTKE MpPaKTUYECKH HE
pa3pymarmTcsi. A BOT BOJOPACTBOPUMBIE, KOTOPbIE MOKHO HAaWTH B OCHOBHOM B OBOIIaX U
bpykTax, OOSATCS HE TOJBKO BBICOKOM TeMmmepaTyphl, HO W HENPaBWIbHON IMOATOTOBKH K
MPUTOTOBJIEHUIO. 3HAYUTEIBHO CHHM)KAE€T KOJIMYECTBO BUTAMHMHOB B OBOIIAX XpPaHEHUE UX B
OUHMIICHHOM U Hape3aHHOM BHJIe, 0COOCHHO B BOJIE.

3. IIpeumymecra

CuHTEeTHYECKHE MOIOIIME CPEACTBA UMEIOT MPEUMYIIECTBA MO0 CPABHEHHUIO C OOBIYHBIM KHUPOBBIM

MbLTOM. OHH CTOSIT 3HAYUTENBHO JCIIEBIIE KUPOBOTO MBI, U B TO ke BPeMs MX MO dh ekt

Bbiie. CHHTETHYECKHE MOIOIIHE CPEJCTBAa MPUMEHUMBI B KECTKOW BOJAEC M 00JIee TMPUTOIHBI IS

MBIThSI TKAHEH U3 CHHTETHYECKUX BOJOKOH.

Henocratku

OCHOBHBIM HEJTOCTATKOM CUHTETUYECKHX MOIOIINUX CPEACTB SIBJIIETCSI HU3Kasi CKOPOCTh Pa3JI0KEHHUS.

NMeHHO BCeACTBHE 3TONH OCOOCHHOCTH OHH 3arps3HSIOT OKPYKAIOIIYI0 MpUpoaHyio cpeny. CMC

pa3lipaXaroT KOXKY YEJIOBEKa, OKAa3bIBAIOT HETATUBHOE BIIMSIHUE HA €ro OpraHbl JbIXaHUs U

CIIM3UCTBIE 00OJIOUKH, YEeTO HE JelacT HaTypajdbHOE MBUIO. TakkKe OHH CIOCOOHBI TOBPEXKIATh

MOBEPXHOCTHU, HA KOTOPbIE HAHOCSTCS.



B ObITy mpuMeHSIOTCS B KaueCcTBE MOIOIINX cpeacTB Mbuta U nopommku (CMC), orGenuBarTenu u
KOHIWIIMOHEPHI JUI O€Tbs, B KAYECTBE YUCTSIINX CPEACTB CHEIHATBHBIC YACTAIINE TOPOIIKH,
YKUJKOCTH JIJISL MBIThSI TIOCY/IbI U CaHTeXHUKH. OCHOBOI Hanbosee 6€30MacHOTO UX MPUMEHEHHS
CIYXHUT CTPOTO€ CJEeIOBAHHE MHCTPYKIUSAM IO UX HCIOJIB30BAHUIO, KOTOpPHIE BCEr/la €CTh Ha
ATUKETKAaX 3TUX CPEJICTB.

JloMa MPUMEHSIOTCS MHCEKTHIMIBI — CpEICTBa JUisi OOpPHOBI C BPEAHBIMU HACEKOMBIMH:
muxiodoc, xmopodocHeie Kapanmamu («MaimreHbkay).Ha mnpuycageOHOM ydacTKe TaKxKe
MPUMEHSFOTCS MHCEKTULIUIBI («IEeHC» — NIl OOpbOBI ¢ KOJIOPAICKUM KYKOM) U TePOHIIHIBI
(s 60psOBI ¢ copsikamu «YJIBTPAy). OcHoBoli Hanbosee 06e30MacHOr0 MX HMPUMEHEHHUS
CIIYXHUT CTPOro€ CJIeIOBAHNE UHCTPYKIIMHU IO UCTIOIb30BAHUIO ATUX BEILIECTB.

KocMmernueckune cpencrBa, Kak W BCE JPYTHe€ OKpPYXAIOIIME HAC BELIECTBA, SBIISIOTCS
xumuueckumu. KocMetnueckue cpeicTBa UCIOIb30BAIIU €IIE B IPEBHOCTH, HO TOTIa ATO OBLIH
HaTypalibHble MHUHepanbl.Celyac k€ IOYTH BCE KOCMETHYECKHE CpEeICTBa SBJISIOTCS
CUHTETHMUYECKUMHU, BO3MOXKHO C J0O0aBKaMHM HATypallbHbIX BelecTB. Hampumep, paccMoTpum
COCTaB KOMIIAKTHOW MyJpbI: HATypalbHBIN LIENK, TaJlbK, JIAHOJIUH — IMPHUPOJHbIC BELIECTBA,
KapOoOHAT KalbliMs, KapOOHAT MarHus, creapar IMHKa, OKCHUIbI jKele3a, MpOonuinapaboH,
apoMaTH3aTOp — CHUHTETHUYECKHEe BemiecTBa. [IpakTuyecku Bce COBpEMEHHBIE MYyIpPbl UMEIOT
Takoi cocrtaB.]' maBHOE CBOMCTBO KOCMETHUECKUX CPEJCTB — IBET, TaK HANpPHUMEp, B MOMaIy
M00aBISIOT OPraHUYECKOE COSAMHEHNE HUKETIS, IepIaMyTpOBBIi 3 ekt

5.2 llpumepsnl Tem pedepaToB
1. Tunbl XMMH4YECKOI CBA3HU:

JaTtp onpeneneHue XMMHUYECKOW CBSI3U, OT YE€ro 3aBUCHUT THUI XMMHYECKOW CBS3HM, HMPUPOAA
XUMHYCCKOU CBSI3H,

NEePEUNCINTh W JaTh XapakTepucTuky cBaA3siM: KoBaneHTHas HenossipHasi, KoBaneHTHas
nosisipHast, Meramnueckasi, Bogoponnas,

BJIUSIHUE XMMHUYECKOM CBSI3U Ha CTPOCHHE BELIECTBA.

2. 3HaveHHe PACTBOPOB B JKU3HH M TEXHHKeE

Uro Takoe pacTBOpPHl M Kak OHHM 0Opa3yroTcs, o0mias XapaKTepHCTHKA, CBOICTBA, BUIBI
pacTBOPOB (HACHIIICHHBIN, HEHACHIIICHHBIN, TIE€PEHACHIIICHHBIH,

[IpuMeHeHre pacTBOPOB B HAILIEH XKU3HH,

OcobeHHOCTH PaCTBOPOB U UX KIlaccu(HKaIus,

3HavyeHHe pacTBOPOB

YCTpaHeHI/Ie KECTKOCTH BOAbI HA ITIPOMBINVICHHBIX MPEANMPUATUAX

[ToHsiTHE )K€CTKOCTU BOJBI MBI BCTPEYAeM HE TOJILKO B CIIEJICOJIOTHU U B T€OJIOTHH, a, BOOOIIIE,

MOBCEMECTHO — B XUMHH, TEXHUKH U JIaXKE B OBITY.

Jatp onpeneneHue )KeCTKOCTH BOJIBI,

KauecTBeHHbI€ MTOKa3aTEIN MUTHEBOM BOJIBI: BUJIBI JKECTKOCTH (BpEMEHHAs!, TOCTOSTHHAS )
MeTtonbl ycTpaHeHus

3HavYeHHE )KECTKOCTH BOJIbI

4. Ucnosib30BaHMe MUHEPAJIBHBIX KHCJIOT HA NPEANPUATHAX PA3JIMYHOI0 NPOoPuIst

JlaTb ompeneneHne KUCIOTaM, BUABI M UX XapaKTepUCTUKA: OOpHAs KMCIOTA. a30THAst KMCIIOTa.
CepHasi KUCIIOTa. MypPaBbHUHAs KUCIIOTA. COJISIHAs KACIIOTA.

Pa3Hble BUABI KUCIOT HAXOAT MPUMEHEHHE B pa3HbIX cpepax MpoMblluieHHOCTH. Bee 3aBucuT
OT UHJMBUAYaIbHBIX CBOMCTB OIIPENEIEHHOIO BEIECTBA.

[IpumeHeHre KUCIOT B: cdepe MEeTaIypruu, XUMUYECKOW MPOMBIIUIEHHOCTH, 3HEPTeTUKE,
IIPOU3BOJICTBE CTEKIIA.

5. IloBapeHHasi cOJIb KAK XHMHYECKO€ ChIPb&



Xumudeckuit coctaB u cBoiictBa noBapenHou conu (NaCl, kpucrammudeckas perierka, BOTHbIH
pacTBop)

[IpomsllIEHHOE TPOU3BOACTBO [IOBAPEHHOU COJIH

[TpuMeHeHrEe TOBApPEHHON COJIM B PA3JIMYHBIX OTPACIAX MPOMBIIUIEHHOCTH

Menunune

6. BHOTEXHOI0THSI U TeHHAasI HHIKEHECPUA — TEXHOJIOI'MHA

Jatb onpenenenue — ONOTEXHOJIOT WS, T€HHAS HH)KEHEPUSl.

Mertozabl FeHHON UHKEHEPUH

buotexHonorus kak Hayka sIBJISI€TCS BAXKHEHIIMM pa3/ielioM COBPEMEHHOI Oronoruu, Gu3uku u
CTaJla OJTHUM U3 BELYLIUI IPUOPUTETOB B MUPOBOM HAyKe U SKOHOMHKE.

[TpoOnembl U JOCTHKEHHSI OMOTEXHOJIOTHH

[TpoGiieMbl M JOCTHXKEHUS] TEHHOM HHXEHEPUN

CoBpeMeHHBbIEe MeTOAbI 00€33apaKuBAHNS BOJAbI

[TpoGiiema muTheBOrO BogocHaOkeHus. [lutheBast Boia, onpenenenne, OCHOBHBIC TPEOOBAHUS
K Ka4eCTBY IHTHEBON BOJABI: OBITh O€30MACHBIMH B JSMHAEMHYECKOM H PagdalldOHHOM
OTHOIIIEHUU, OE€3BPEAHBIMU [0 XHUMHUYECKOMY COCTaBy, o00Jajarh OJarompusiTHBIMU
OpPraHOJIENITUYECKUMU CBOMCTBAMHU.

MeTtonbl 00e33apaKuBaHUs BOJIBI: XJIOPUPOBAHUE, XJIOP, TUOKCHUJI XJIOpa, THIIOXJIOPUT HATPHS,
XJIOpCOEpIKAIIME MPErapaThl, 030HUPOBAHUE.

Jpyrue peareHTHBIE CTIOCOOBI Ae3WH(EKIIMY BOIbI: KUIISTYCHHE, YIbTPadroIeTOBOE U3TyUEHHE,
ANEKTPOUMIYIBCHBIA CIIOCO0, IEKTPOXUMHUECKUNA METOH, 00e33apaKMBaHUE YIbTPA3BYKOM,
paaranMoHHoe o0e33apaKuBaHueE, Ipyrue GUu3nueckrue MeToIbl.

MupoBoOii U OT€YECTBEHHBIN OMBIT.

3amnTa 030HOBOI'0 3KpPaH 0T XUMHYECKOI'0 3arpsi3HCHUSA

UYto Takoe 030H U €ro posib B aTMocdepe
[Tpupozaa u 3HaYE€HUE 030HOBOTO IKPaHa
VlcTOYHUKY pa3pylIeHHs 030HOBOTO CIIOS
«O30HOBBIE JBIPBI» U X BIUSAHUE

[Tpobnema 030HOBOTO dKpaHa U MYTH €€ PEIICHUs

5.3 Ilpumepbl TeCTOBBIX 3aIaHUI
BxoaHoi KOHTPOJIB.

BapuaHt nepsblii

OTBeThI
Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpOCa
OtBer 1 2 2 3 4 3 1 1 1 3 2 1
Ne 13 14 15 16 17 18 | 19 | 20 | 21 | 22 23 24
BOIpOCa
OrtBer 1 2 3 4 2 3 3 4 3 4 2 3

OTBeThbI




BxoaHnoii koHTposIb 1O XuMuH 1 Kype
BapuanT BTOpOIi

Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpOCa
OTtBeT 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 19 20 21 22 23 24
BOIIpOCa
OtBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. Ilpumepsl NPAKTHYECKUX 3aJaHUI
IL.p.Nel. Temal.1l. CtpoeHre aTOMOB XMMHUYECKUX JIEMEHTOB U IIPUPOAA XUMUUECKOMU CBS3H

1.CocraBasaTh GopMybl OWHAPHBIX COCTUHEHUN

2. Ha3pIiBaTh COeIMHEHMI 11O TPUBUAIBLHON HOMEHKIATYpe U Mex1yHapo a0 [UPACy.
3.3aKpenuTh NOHATHUS «CTEIEHb OKUCIIEHUSY, «OMHAPHbIE COCTUHEHUAY;

IL.p.Ne2. Tema 1.2. Ilepuoanyecknii 3akon u tTadauua /. U. MenneneeBa

1. Xapakrepu3zoBaTb XMMHYECKHH DJIEMEHT IO €ro IMOJOXKEHUI B NEPUOAUYECKOH CHUCTEME II0
AITOPUTMY.

IL.p. Ne3. Tema 2.1. Tunbsl XUMUUECKUX PEAKIIUM.

1.OnpenensTh TUIBI pEeaKUUil COCNWHEHMS, PA3JIOKEHHUs, 3aMEIICHHs, OOMEHa, B T. 4. PEaKIui
TFOpPEHUs], OKUCIICHHUSI-BOCCTAHOBIICHUSI.

2. CocTaBiATh ypaBHEHHUSI PEAKLIU COOTBETCTBYIOUINX PEAKIUi.

ILp. Ne 4. Tema 2.1. Tunbl XMuMHYECKUX pEeaKIIUil

1.IIpon3BoaANTE pacy€THI IO YPABHEHUSAM XMMUUYECKUX PEAKLIUN

2. Ucnonb3oBath Maccy, 00bEM (HOpMalbHbIE YCIOBHS) Ta30B, KOJMUYECTBO BEILECTBA.

IL.p.NeS. Tema 2.2. DnekTpoiauTHdecKas AUCCOLMALUSA U HOHHBIA OOMEH.

1. [TpoBOAMTH peakuu HOHHOTO OOMEHa.

2.CocTaBisiTh HOHHBIE PEaKIIUU B MOJIEKYJISIPHON, IOJTHOW HOHHON (hopMe U COKpAIIEHHOMN

3. Honstne rugponusza BemiecTB. CocTaBie€HUE ypaBHEHUM THAPOIU3a U ONPEICICHUE CPEJIbI
pacTBopa.

4. IlpumeHeHne THAPOIIN3A B IPAKTUYECKON JESITEIBHOCTH YEJIOBEKA.

I1.p.Ne6. Tema 3.1. Knnaccudukarysi, HOMEHKIATypa U CTpPOCHHE HEOPraHMYECKUX BEIIECTB.

1. HassiBats BemiectBa no mexxayHapoHoi (MIOITAK) nnu TpuBnanbsHOM HOMEHKIAaType.
2.CocTaBasaTh (OPMYJIBI IO HA3BAHUIO.

3.0mnpenensaTs NPUHAAIEKHOCTD BEIIECTBA K KJIACCY HEOPraHMYECKUX COCTUHEHUI.

I1. p.Ne 7. Tema 3.2. ®U3UKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BELLIECTB

1. CocTaBnaTh ypaBHEHUSI XMMUYECKUX PEAKLUI C y4aCTHEM MPOCTHIX U CII0KHBIX HEOPTaHUUECKUX
BEIIIECTB.

2. be3onacHoe UCHOJIB30BAaHUE BAaKHEMIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JESATEIIBHOCTH YEJIOBEKA.

I1.p.Ne8. Tema 3.3. nenTudukanys HEOpraHMUECKUX BEIIECTB.

1 .Pemenne skciepuMEHTANBHBIX 3a7a4 10 XUMUYECKHM CBOMCTBAM HEOPTaHUYECKUX BEILECTB.

2. UneHTudUIMpoBaTh peakui Ha KATHOHBI M AaHUOHBI.

I1. p. Ne 9. Temad.1. Knaccuduxaius, CTpoeHHE 1 HOMEHKJIATypa OPTaHUYECKUX BEIIEeCTB

1. HoMeHKIaTypa OpraHM4ecKux COEAMHEHNN OTAEIbHBIX KIACCOB.



2. CocraBieHue MONHBIX M COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMYECKUX BEIIECTB.

3. IlpousBomuTh pacu€rbl mnpocTeimeil (GopMyabl OpPraHMYecKOM MOJIEKYNBbl, HCXOIA U3
aJIeMEeHTapHOro coctaBa(B%).

I1. p. Ne 10. Tema 4.2. CBoiicTBa OpraHM4E€CKUX COCTUHEHUM

1. 3akpenuTh CBOMCTBAa OPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHMSI.

2. BemmonHenue 3a1anuil. 13 nepedncieHHbIX CBOMCTB BbIOpaTh KAaKOE U3 MPEATIOKEHHBIX BEIIECTB
o0aaeT ’TUMHU CBOHCTBAMHU.

3. BrimonHenue 3amaHuil. M3 npennoxkeHHOro mnepeyHsl BEIIECTB BBIOpaTh TO, C KOTOPBIM
B3aMMOCTBYET YKa3aHHOE BEILECTBO.

IL.p. Nel1. Tema 4.2. CpolicTBa OpraHUYECKUX COEANHEHUN

1.XapakTepru30BaTh XMMUUECKHUE CBOICTBA U ITOJIyUEHUE OPIraHUYECKUX BEILIECTB

2.BBINOJIHATE 33JJaHUS 110 IPEIIOKEHHBIM LIENIOYKaM IIPEBPAIIECHUN.

IL.p. 12. Tema 4.2. CBoiicTBa OPraHNYECKUX COEINHEHUM.

1. TTosy4uTh STUIIEH.

2. 3yunts ero cBoiicTBa

3. 3anucaTre ypaBHEHUS NPOBEAEHHBIX PEAKLIUM.

I1.p.13. Tema 4.3. Vnentuduxanus opraHMueCcK1X BEUIECTB, UX 3HAaUEHUE U IPUMEHEHHE B OBITOBON
Y TIPOM3BOJICTBEHHOH /1€ATEIbHOCTH YEJIOBEKA.

1. 3aganue. C MOMOIIBIO XapaKTEPHBIX peaklUUi pacno3HaiiTe, B Kakol M3 MpOOHUPOK HaXOASTCS
BbI/IaHHBIE BEILLIECTBA.

2. 3anucarh ypaBHEHUS PEAKIUI IPOBENEHHBIX IKCIIEPUMEHTOB

I1.p.14. Tema 5.1. CKOpOCTh XMMHUUYECKUX PeaKIMii. XMUMHUYECKOE PaBHOBECHUE

1. I3y4yeHune BIUSHUS pa3InYHbIX (PAKTOPOB HAa MPOTEKAHUE XMMUYECKUX PEAKIIMIA P ITPOBEACHUU
JKCIIEPUMEHTA.

2.3anucap ypaBHEHUS PEAKLIU.

3.Perrenuie 3aga4 1mo JaHHOM TEME.

I1.p.15. Tema 6.1. ITousarue o pacTBopax

1.Pemenune pacy€THbBIX 3a/1a4 HA MPUTOTOBICHUE PACTBOPOB.

2.BblnosIHEHNE SKCIIEPUMEHTA Ha IPUTOTOBJIEHUE PACTBOPOB.

3.0TBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

I1.p.16. Tema 7.1. Xumus B ObITY U IPOU3BOJCTBEHHOM JESITEILHOCTH YeJIOBEKa

1.3akpenTsb 3HaHMS O HOBEWIINX JOCTHKEHUSIX HAYKH U XUMHUYECKON TEXHOJIOTHH.

2.Ponb xumMMHM B OO0ECIEUEHUH HKOJOTHYECKOM, SHEPreTHYecKod M NHILNEeBOH Oe30omacHoCTH,
pa3BUTHUN MEAULIMHBIL.

3. IlpuMeHeHNN XMMHYECKHX BEIECTB M TEXHOJOrui c yuérom Oyaymied npodeccruoHanbHOU
JESTEIIbHOCTH 110 MPEI0KEHHBIM TEMaM.

I1. p.Ne 17. Tema 7.1. Xumust B ObITY U IPOU3BOJICTBEHHOM JIEATENBHOCTH YEIOBEKA

CuHTEeTHYECKUE MOIOIIUE CPEICTBA,
JKupoBbie M BOJOCMSTYAIOIINE CPEACTBA
Moro1ire 1 YUCTSIINE CPEACTBA,
ABTOKOCMETHKA

JlakokpacouHsbie

OpraHonenTu4ecKnii aHaIu3



6. HpnMepu OICHOYHBLIX CPEACTB 1JIsl MPOBECACHUS HpOMe)l(yTOqHOi/'I arTrecralnuu

6.1. KoutposabHbie padoThI 110 pa3aenam

KonTpoasHnas padora Ne 1. Pazien 2. XuMuyeckue peakiiuu. « XMMUYeCKUE Peakmum».

3ananue 1. Tect ¢ BLIOOPOM 0JHOT0 BEPHOT0 OTBETA

1-A, 2-T', 3-B, 4-B, 5-b, 6-b, 7-b, 8-B, 9b, 10-A, 11-A, 12-A, 13-B, 14-T’

3aganue 2. OtBer: M P20s5 =106,5r.

3aganue 3. 1-5 coequnenus, 2-6 paznoxenus, 3-8 oOMeHa

3ananue 4. OCcyniecTBUTD CIeAyIOIINE MpeBpaiieHus. PaccraBbTe K03 OUIIMESHTHI.

Fe203— Fez(S04)3— Fe(OH)s — Fe203

1.Fe203 + 3H2S04 — Fex(S0a4)3+ 3H20

2.Fe2(S04)3+6KOH— 2Fe(OH )3 | + 3K2SO4

3. 2Fe(OH )3 | — Fe203 +3H20

3ana1me 5. CocTaBbTe QJICKTPOHHYIO U I‘pa(bI/I‘ICCKYIO (bOpMYJIy I XUMHUYCCKOI'0O 3JICMCHTA 110

HoMepoM 13.

OnekTpoHHas dpopmyna atoma: Al - 1s22s22p¢ 3s2 3p?

OneKkTpoHHO-rpacdmnyeckas popmyna n cxema CTPOEHNS AfieMeHTa:

CHMBOJI 2JICMENTA,

ONeKTPOHHO-Ipa-

= Cxema d2neKkTpou- dnexTponnas :
NnopsajiKoBbLIM HO- (])H‘IOCKEN!
HOro CTpOeHN topmyna
MED, HA3BaAHME ! (])opmyna
K LM LTI3| |
P
Al (13 1s22522p®3s23p! | - fRIT 3
ANMOMMHHHA 2p
8 3

2s
Is




KonTpoabsnasi padora Ne2
Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYeCKUX BellecTB. «CBOICTBAa HEOPraHUYECKUX
BeLeCTB»
Bapuant nepsblii
3aganue 1. Boimucars U3 criucka BeIecTB OKCUbI, OCHOBAHHUS, KUCIIOTHI , COJIM U Ha3BaTh UX: H2SO4
, Cu(OH)2,K3P04, CaO,

Oxkcuasl KHUCJIOTEI OcHoBaHUI Comn

CaO H2SO4 Cu(OH): K3PO4

3aganue 2. CoctaBUTh GOPMYIIBI COSTUHCHU:
a) okcuaa yriepoaa (II),
0) rugpokcuaa meau(Il),
B) XJIOPOBOJIOPOIHOM KUCIIOTHI,
r) cyabdara HATpUSI.
a)CO, 6) Cu(OH)2 B)HCI  NazSOq4
3ananme 3. Hanmcartes ypaBHeHust xumuueckux peakuuid: a) HoSO4 + Mg; 6) NaO + HBr; B) SO2
+ CaO; r)CaCO3 + HCI; 1) AICl3 + AgNO3 .Yka3aTh Ha3BaHUS POAYKTOB PEaAKIIUH.
a) H:SOs + Mg— Mg SO4 + H-
cynb(har Maruus, BOAOPOJ
6) Na2O + HBr— NaBr + Na,O
OpoMu HATPUSL, OKCUJ HATPH
B) SOz + Ca0O—Ca SO3
CyIb(GUT KaabIUsl
r)CaCOs + HCl—-CaClx+ H2O + CO»
XJIOpUJT KaJIbIIHsl, BOJA U YIJICKUCIbIN Ta3
4. 3agaua. OTBeT: M=23T.
3aganue 5. OcylecTBUTh MEPEXOIbl: KaTUil— OKCUJ Kalus— THAPOKCUI Kalusi — cynb(ar Kanus
1. K+ 02— K20
2. K20+ H,O—KOH
3. 2KOH + H2S04— K2SO4+ 2H0

Bapuanr BTOpoi

3apanue 1. BeimucaTth U3 CIHMCKA BEIIECTB OKCUbI, OCHOBAHMS, KHCIIOTHI , COJIU M Ha3BaTh ux: NaOH
, H3POg4, SO, , CaCO3

Oxkcuasl KHUCJIOTHI OcHOBaHUS Comnun

SO, H3PO4 NaOH CaCOs

3aganue 2. CoctaButh QopMysbl COeAUHEHMI: a) okcunaa azora ( IV) ,0) rugpokcuna kamus, B)
XJIOpU/Ia HATpHs, T') Cynbduia Oapus.
a) NO., 6) KOH, B) NaCl, r)BaS
3ananme 3. Hanucate ypaBHenus xumudeckux peakuuii: a) HCI + K; 6) K20 + HBr; B) CaCOs3 +
H2S04; r) CO2 + CaO; x) Ba(OH)2 + SiO2 .Vka3aTh Ha3BaHUs MPOIYKTOB PEAKIUH.
a)2HCI + 2K— 2KCI + Hz
XJIOPUJT KaJIHsl. BOJIOPO.T
0) K20 +2HBr— 2KBr + H20



OpoMUJI Kallusl U BOJa
B) CaCO3 + H2SO4=Ca SO4+ H2CO3
Cynb(haT KaJabIUs U YTOJbHAS KHCIOTA

r)r) COz + CaO — CaCOg;

KapOOHAT KabIus
1) Ba(OH)2 + SiO, — Ba SiOs+ H20

CWIIMKAT Oapus U BOJa
3aganue 4. Boruncnute 06beM ra3000pa3HOTo XJI0pa, KOTOPBIM BCTYIHUT B PEAKIUIO C HATPUEM, JJIs
nosyuenus 11,7 r xnopuna HaTpus.
Otger: V(Cl) =2,24n
3aganue 5. OcymecTBUTh mepexopl: cepa— okcun cepbl (IV) —cepHucras kuciora —CyabUT
HaATpUs
1. S+ 02— SO
2. SO+ H,O— H2SO3
3. H2S03+2NaOH— Na SO3+ H,0

KonTposbnas padora Ne3
Pasnen 4. Crpoenme u cBoiicTBa opranmveckux BemecTB. «CTpoeHue M CBoiicTBa
OpPraHu4ecKNX BelecTB»

Tect ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA
1-T'; 2-b; 3-b ; 4-b;

COOTBETCTBHE:

5-A6,b4, B5, 17, 12,E1, XX3;

6 - oTHATHE BOJIOPOAA;

7-T;

8- B;

9-nponien C3Hs ;

10- Cs H1206 - Ti1r0K033;

11- peakius IpUCOEIUHEHUS;

12- Nzomepsl coctaBa CsHio: a) C-C-C-C-C; 6) C-C(CHs)-C-C B) C-C(CHz)2-C

6.2 TecTsl O pa3nenam

Ne 1 2 3 4 5 6 7 8 9
BOTIpOCa
OtBer B b A A B A B b A
Ne 10 11 12 13 14 15 16 17 18
BOIIpoca
OtBer A B 3 1 1 1 2 3 1
Ne 19 20 21 22 23 24 25 26 27
BOIIpoca
OtBeT 4 2 4 4 1 4 1 2 14,5
Ne 28 29 30 31 32 33 34 35 36
BOIIpOCa




Otet 2 3 4 2 2 1 A-1, | A-5, b- | Ilpuno-
4]
B-5,6, JKEeHUe
B-1,T-
B-2,T- 3
3
Ne 37 38 39 40 41 42 43 44 45
BOIIpOCa
OtBeT 0 §) 0 a o a B r §)
Ne 46 47 48 49 50 51 52 53 54
BOIIpoca
OtBeT r B 0 r r §) a a r
Ne 55 56 63 64 65 66 67 68 69
BOIpoca
OtBer T B 0 B a B §) B B
Ne 70 71 72 73 74 75 76 77 78
BOIIpoCa
OtBeT a §) a §) a B a 0 B
Ne 79 80 81 82 83 84 85 86 87
BOIpoca
OtBer §) B a a, B 0 B a S a
Ne 88 89 90 91 102 103 104 105 106
BOIMpoca
OTtBeT B a a 0 B 4 7 3 A
Ne 107 108 109 110 111 112 113 114 115
BOIIpoca
OtBer | 3 a,0,B a, B [Ipunoxenue a a 0 B a
Ne 116 117 118 119 120 121 122 123 124
BOIMpoca
OTtBeT 0 §) T §) B r o STaHOJI 70%
Ne 125 126 127 128 129 130 131 132 133
BOIIpOCa
OrtBer 1,2 2,35 2,4 1,2,5 1,3 2,5 1.2,34 2 2,5
Ne 134 135 136 137 138 139

BOIIpOCa




OtBeT 1,45 B NaBr, [punoxe- 0,4 0,059

H,S04 MOJIB/T
HUE

Ipunoxenue

Bonpoc 36. CoctaBbTe ypaBHEHUE PEAKIMM IO ONHCAHUIO, JTAUTE XapaKTEPUCTUKY YpaBHEHUS
peakuuu: cynbdar sxeneza(lll) + ruapokenn kanus = ruapokcun xeneza(lll) + cynapdar kamus.
Fe2(S04)3+6KOH— 2Fe(OH )3 | + 3K2S04

Peaknus ooOmena

C2. CocTaBbTe ypaBHEHHS peaklHil o cxeme mpeBpaiienuii: S — SO2 — SO3 — H2S04 —
Na2S04.

1.5+ O— SO,

2.2502+ 02— 2S03

3. SO3+ H2O— H2S504

4. H2S04+2NaOH— Na S04+ H,0

Bonpoc 110. U3omepbi: 2-MeTun OyTaH, IeHTaH, 2, 2 nuMeTwi nporad. ['omosoru: 6yraH,
MEeHTaH

Bonpoc 137.3akoHunte ypaBHeHus peakiuii. PacctaBpre koo dumenTsl. Hanumure ams kaxaon
peaKIMu MOHHBIEC YPABHEHUSI.

A)NaCl + AgNOs —Na NOs+AgCl ;

Na" + ClI"+ Ag" + NO3 "— Na" + CI" + AgCl|

Cl+ Ag" = AgCl]

B)CaCOs + 2HC1 —CaCl, +H2COs3 ;

CaCOs; + 2H" +2CI- —Ca?'+ 2CI'+ H,0 + CO;

CaCOs + 2H*+ — Ca?*+ H0 + CO;

B)2HNO3 + Cu(OH)2 —. Cu(NO3z)2+2 H.0O

2H* +2 NO3 "+ Cu(OH)2]/— Cu® +2(NOs)+ 2 H.0

2H* + Cu(OH)2/— Cu® +2H;0

6.3 Bonpochl 1J1s1 HOATOTOBKH K MPOMEKYTOYHOM aTTeCcTAlMU

Pazgen Opranunyveckass XuMus

1. Oprannueckas XUMHsl, HayKa, IPEIMETOM H3y4EHHUSI KOTOPOU SIBJIAIOTCSI COEAMHEHUS YIIepoaa
C ZIp. JIEMEHTaMU — T. H. OpPraHW4. COEAMHEHMs, a TAaK)K€ 3aKOHbI UX MPEBpallleHUi; 4acThb
xumuH. OpraHvyeckre M HEOpraHMYeCKHe BEUIeCTBa OTJIMYAIOTCSA APYr OT JApyra Mo cBoeu
XUMHUYECKON CTPYKTYype M cBoicTBaM. OpraHMyecKkue BEILECTBa COAEpPXkKAT YIiepo, KOTOPbIi
o0Opa3yeT CBsI3U C OPYTUMH 3JIEMEHTaMH, TaKUMH Kak BOJIOPOJ, KHCIOpPOA, a30T U JpYTHe.
Heopranunueckue BemiecTBa, HalpOTUB, HE COAEPKAT YIIEPOI U MOTYT COCTOSITh U3 Pa3INYHbIX
9JIEMEHTOB, TAKMX KaK METaJlJIbl, KUCIOPO/I, Cepa U JIpyrHe.

2. OcHOBHBIE IOJIOXKeHHS Teopun cTpoenust A.M. Bytieposa:

ATOMBI B MOJIEKYJIaX COEAMHEHBI JIPYT C APYrOM B ONPEEICHHOMN MOCIEI0BaTEIbHOCTH COTJIacHO

UX BaJIECHTHOCTSM

XHUMHYECKOE CTPOEHUE MOYKHO YCTaHABIMBATh XUMUUYECKUMHU METOJaMHU

CBolicTBa BEIIECTB 3aBUCAT OT X XMMHUECKOTO CTPOCHHUSI

[To cBoiicTBaM /1aHHOTO BELIECTBA MOKHO OINPEAEITUTh CTPOECHUE €r0 MOJIEKYJBI, & M0 CTPOCHHUIO

MOJIEKYJIBI - IIPE/IBUJIETH CBOMCTBA

ATOMBI ¥ TPYIIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aUMHOE BIIMSHUE IPYT Ha Jpyra

3. Bce ankaHbl — BeliecTBa, CX0XKHE MO (PU3NYECKUM U XUMHUYECKUM CBOUCTBaM, U
OTJIMYAIOIIHECS Ha OAHY WU Heckonbko rpynn —CH2— npyr ot npyra. Takue BemecTBa
Ha3bIBAIOTCS TOMOJIOTAMU, a PsiJ] BEIIECTB, SIBJISIFOIIMXCS TOMOJIOTaMH, Ha3bIBAIOT
TOMOJIOTHUECKUM psiioM. CaMblii IEpBBIN MIPEICTABUTENIb TOMOJIOTMYECKOTO psAJla aIKaHOB —



Metad CH4. , unu H-CH2—-H. [Ipoaom&uTh roMOJIOTHYECKUN PST MOKHO, TTOCIEA0BATEIBLHO
no6asisist rpynny —CH2— B yrieBogOpOAHYIO LIETb aJIKaHa.

[leHTan OTHOCHTCS K KJIAacCy ajKaHOB, 3HAYUT Be3ae OyayT oaumHapHbeie cBs3u. 1. CHauana
3anuceiBaeM nentad. CH3 - CH2 - CH2 - CH2 - CH2. [Janee 3anucsiBaem uzomep. CH3 - CH -
CH2 - CH3 | CH3 Hansslii n3omep HaszbiBaeTcs 2 - meTmwioyran. CH3 | CH3 - C - CH3 | CH3
JlanHblil n3omMep HasbiBaeTcs 2,2 - AUMETWINponaH. To €cTh M30Mepbl UMEIOT OJMHAKOBBII
Ka4eCTBECHHBIN U KOJUYECTBEHHBIN COCTAB, HO OTJIMYAKOTCA 110 CTPOEHHUE.

CymeCTByeT BCCI'O ITATb U3OMCPHBIX COC,I[I/IHGHI/Iﬁ C COCTaBOM, KOTOPEIC UMCIOT paCIIPOCTPAHCHHBIC
TPUBHUAJIBHBIC HAMMCHOBAHUA TIOMHUMO CUCTCMATUYCCKUX.

5.

Ankanbl (mapaduHbBI) - 3TO HACHIIEHHbIE (TO €CThb 0O€3 JBOWHBIX M TPOWHBIX CBS3€H)
aIMKINYecKue (To ecTh 0e3 IUKIIOB) YIIIeBOAOPOAbI (COSTUHEHNUS, COCTOSIINE TOIBKO U3 aTOMOB
yriepoja W BOJOPOJA). AJIKaHBI — BeCbMa HHEPTHBIE COCAMHEHUS, JUII HUX XapaKTEPHO
OTpaHUYEHHOE YHCIIO peakuuid. biarogaps cBoel HHEPTHOCTH allKaHbl YaCTO MCIIONB3YIOTCS KaK
HENoJIsIpHble pacTBopUTenH. Elle mpuMep MCIOIb30BaHMS NMACCUBHOCTH AJIKAHOB: IIEJIOYHBIE
METaJUIbl HEBO3MOYKHO XPaHUTh Ha BO3/1yXe, TaK KaK OHU MTHOBEHHO PEarupyroT ¢ KHUCIOPOOM,
BOJISHBIMU TIapaMH, YIJIEKUCIIBIM ra3oM, AaXke ¢ a30TOM. 3aTO UX XPaHAT M0J1 CJIOEM KepOCHHA.

AJKaHbBl HEe OKHCIISIOTCS AaXKE TaKUMH CUJIBHBIMH OKHCIIHMTCIIIMH, KaK IIEpMaHraHaT KaJlud WA
AUXPOMAT KaJIns, OHU HE pCarupyroT ¢ KUCJIOTaMU (I/ICKJ'IIOIIGHI/IG — HHTpOBaHI/Ie) H micjio4aMu.

6.

AJKeHBI — 3TO HCIIPCACIIbHBIC (HeHaCLII_HeHHLIC) HCUUKIIMYCCKUC YTITICBOAOPOABI, B MOJICKYJIAaX
KOTOPBIX IIPUCYTCTBYCT OJHA I[BOfIHaSI CBA3b MCXKYy aTOMaMU yrjiepoja C=C.

Hanmuume [BOMHOM CBsA3M MEXAYy arOMaMH yriaepoja O4YeHb CHJIBHO MEHSET CBOWCTBA
yIJ1€BOAOPOAOB. B 31Ol cTarbe Mbl OAPOOHO OCTAHOBUMCS HA CBOICTBAX, CIOCOOAaX MOJIY4YEHUS U
OCOOEHHOCTSIX CTPOEHUS aJKeHOB. lJis aNKeHOB XapakTepHa CTPYKTYpHas U MPOCTPAaHCTBEHHAs
n3oMepus. AJIKEHBI — HENPENEIbHBIE YIVIEBOAOPOBI, B MOJIEKYJaX KOTOPBIX €CThb OJHA JBOWHAas
cBsa3b. CTpoeHue U CBOICTBa JBOMHON CBSI3U ONPENENSIIOT XapaKTEpHbIE XMMHUYECKHE CBOMCTBA
AJIKCHOB.

7.

AJKMHaMU Ha3bIBAIOT YIIIEBOJIOPOMbI, COAEpKAIINe KPOME G-CBA3CH JBE  T-CBSI3U (TPOIHYIO
CBA3b) y OJHOM mapbl YriaepoAHbIX artomMoB. OO6mas ¢opMmyna TOMOJOTMYECKOTO psaa
alEeTWIEHOBBIX yriieogopoaoB CnH2n-2. PonoHauanbHUKOM 3TOr0 psifa sIBISETCS AlETHIICH.
M3oMepust alieTUIIEHOBBIX YIJIEBOJOPOAOB ONPENEISAETCS KaK CTPOEHUEM YIIIEPOJHOIO CKEJIETa,
TaK Y MOJ0XKEHUEM TPOHOMN cBsi3u. IIpyn paccMOTpeHNHM XMMHUYECKUX CBOWCTB QIKUHOB CIIETYET
YUUTBIBaTh 0COOEHHOCTH TPOWHON CBSA3H: 1O CPAaBHEHHIO C aJIKEHAMH aJIKUHBI HECKOJIbKO MEHEee
aKTUBHBl B PEAKLUAX DIEKTPOPHILHOTO TMPHUCOEAWHEHHs M 0ojiee aKTUBHBI B PEAKIMAX C
HyKJIeopmiamMu (BoAa, aJIKOTONSATHI, aMHUHBI). DTH OCOOEHHOCTH alleTUIICHOBOW TPYHIUPOBKU
00BsICHsI0TCS ee cTpoeHrneM. O0a yriiepoJIHbIX aToMa B alleTHJICHE HAXOMSTCS B SP-TUOPHIHOM
cocTosiHUU. Mexy TeM, yeM OoJblie 10 S-OpOUTaIu B TMOPUIHOM COCTOSIHUM, TeM OJIMKe
AIIEKTPOHBI HAXOAATCS K SIAPY U, CIEIOBATENbHO, TEM TPYIHEE 3TU AJIEKTPOHBI BOBJIEKAIOTCS B
XUMHUYECKHE MPEBpAIICHUs ¢ ydacTueM 3iekTpodunos. C aApyroil cTopoHsl, fapa yriepojaa B
aleTHIIeHe ropasio 6oJiee TOCTYIHBI s HyKJI€O(QMIbHBIX PeareHTOB Oyiarofaps ero JuHeiHOMY
CTPOEHHUIO.

beH3on sBnsSeTCS apoOMaTUYECKUM YIJI€BOJAOPOAHBIM COEAMHEHUEM, IMPEACTaBISIONUM COO0M
MIPO3PAYHYIO KUIKOCTb, KOTOpasi UMEET clierka ciaakoBathbiil 3amax. CTpykTypHas Qopmyna
6ensona - C6H6. ben3on BO3MOXKHO MOTYYUTh MyTeM TPUMEPU3ALNH alleTHIIeHA

BeH301 akTHBHO BCTyIaeT B pEaKIMHA C KUCIOTAMH, a TAaK)Ke BEIIECTBAMH M3 KJlacca alIKCHOB,
TaJIOTEHOB, apE€HOB M XJIOPAJIKAaHOB. B OCHOBHOM [aHHBIM YTIE€BOAOPOJ BCTYMAeT B PEAKIUIO
3aMenieHus. BwIcokas Temmeparypa W CHJIBHOE JIaBJICHHE OKa3bIBAIOT BIIMSHHE Ha Pa3pbIB
O€H30JILHOTO KOJIBIIA.

9.

CnupTtel —  CJIOXHBIE  OpPraHWYECKHWE  COCAMHEHHS,  YIJIEBOJAOPOMBI,  00s3aTEIHHO
CnupTcoaepkalye OJIWH WIM HECKONbKO ruApokcuioB (rpynn OH-—), cBs3aHHBIX C
YIIEBOIOPOAHBIM pagukanoM. Knaccudukanus



— Ilo KonMYecTBY rUAPOKCUIIOB CIUPTHI JENAT HA OAHO-, IBYX-, TPEX-, MHOroaToMHble. Hammpumep,
OJHOATOMHBIN ATAHOJ; TPEXATOMHBIN TJIULIEPHH.

— ITo TOMy, C KaKMM YHCIIOM paJUKalOB CBA3aH aTOM YIJIEPOJia, COEIMHEHHBIN ¢ rpynnoi OH—,
CIUPTHI pa3JIeNSIIOT Ha IEPBUYHbIE, BTOPUYHBIC, TPETUUHBIE.

— Ilo xapaktepy cBs3el paguKasa CHOUPTHI OBIBAIOT MpPENCIbHBIMU, HENpPEIeTbHBIMH,
apoMaTHYeCKMMH. B apoMaTuyeckux cnupTax THIPOKCHUJ CBA3aH HE HANpAMYIO C OEH30JIbHBIM
KOJIBLIOM, a uepe3 ApYrou (Ipyrue) paauKaibl.

— Coenunenus, B KoTopbix OH— npsiMmo cBsizaHa ¢ 0€H301bHBIM LIUKJIOM, CUUTAIOTCS OTAEIbHBIM
kiaccoM (penonos. [IpocTeiine cnupThl CMEIIMBAIOTCS C BOAOH B JIIOOBIX Mporopiusix. Ecin xe B
MOJIEKYILYy BXOAUT Oosiee 9 pagukaioB, TO BOOOIe HE PaCTBOPSIIOTCS B Boje. Bce cnupThl Xopolio
pacTBOPSIIOTCS B OPraHUUYECKUX pacTBoputesix. [lpumenenue

— B opranuueckom cuHTE3E.

— buoromnuBo, 100aBKM B TOIUIMBO, WHTPEIUEHT TOPMO3HOW JKUAKOCTH, THIPABIMYECKUX

HKUJKOCTEH.

— PactBopurenu.

— Crpippe nmns npousBojctBa [TAB, monmumepoB, necTUIUAOB, aHTU(PHU30B, B3PHIBYATHIX U

OTPaBJISIIOLINX BEIIECTB, OBITOBOM XUMHH.
— Jlymucteie BemecTBa sl nmapdromepun. BXonar B coCcTaB KOCMETHYECKMX U METUIIMHCKUX
CPEJICTB.

— OcHoOBa anKOroJbHBIX HAUTKOB, PAaCTBOPUTENH AJI 3CCEHIUI; caxapo3aMeHHUTeNnb (MaHHUT U

T.I1.); KpacuTeNb (JIFOTEUH), apoMaTu3aTop (MEHTOI).

10. MonexynsipHas popmyna penona COHSOH. B monexyne ¢eHona ruipoKCHUIIbHAS TPYIINa CBA3aHa
C (eHWIBHBIM pPagUKAIOM — OJHOBAICHTHBIM OCTaTKOM apOMaTHYECKOTO YTIIEBOJOPO.A
O6enszona. B mpomeinuieHHOCTH ()EHON TMOMYyYaroT B OONBIIMX KOJUYECTBaX. IJTO BEIIECTBO
MaJOpacTBOPUMO B XOJIOJHOM BOJE, HO XOPOILIO pacTBopsieTcs B ropsueii. eHoun s10BUT.

11. Anpperuapl — 3TO KapOOHUIIbHBIE COCOUHEHMS, Yy KOTOpbIX KapOoHumnpHas rpymma (C=0)
pacmojoXeHa Ha KOHIE YIJIeBOAOPOAHOM uenu.brarogaps KOHIIEBOMY pPacHOJIOKEHUIO
KapOOHWJIBHOM TPYMIbl, CBOICTBA albJETHJIOB CHJIBHO OTJIMYAIOTCS OT CBOWCTB KETOHOB,
MO3TOMY aJbJIETH/IbI U KETOHBI PACCMATPUBAIOTCS KaK JIBa OT/EIBHBIX Kiacca.

12. KapOoHOBBIE KHCIIOTBI — 3TO OPraHMYECKUE BEIIECTBA, COoJeprKaliue KapOOKCUIbHYIO TPy —
COOH (ctpykTypHOE n306paxenue cupana). CymecTByeT HECKOJIBKO CIOCOO0B KIacCH(PUKAIIUU
KapOOHOBBIX KHCJIOT: 110 YHCIY KapOOKCHUIBHBIX TPYII, O HAJMYUIO KPATHBIX CBSA3EH, LIUKJIIOB,
OCH30JIbHBIX fA7ep, a TaKXkKe M0 HAIWYMIO HecTapIMX (PYHKIHMOHAIBHBIX I'PYNIl B MOJEKYJe.
[TepeuncnumM BakHeHue mojakiaacchl KapOOHOBBIX KUCIOT. KapOOHOBBIE KMCIOTHI CUMTAIOTCS
C1a0bIMH, OHM JUCCOLUUPYIOT HE TOJTHOCTHIO.

13. YrieBoapl — 3TO MIUPOKUI KJIACC OPTraHMYECKHX COSAMHEHHH, OJMH W3 BAXHEWIINX KJIacCOB
OpTaHMKH JIJIsl BCEX KUBBIX CYIIECTB Ha 3eMIIe.

[Tpocreiimuye yrneBoabl, MOHOCAXapuabl — COJIEpKaT B MOJIEKyJie KapOOHUIIbHYIO TpyNy (ObIBatOT

KaK C aJlbJIeTHIHOM IPpYMNION, TaK U C KETO-TPYMION), a TaKKe HECKOJIbKO M'MAPOKCHIIbHBIX TPYIIIL.

Takum 006pa3oM MOHOCaxapHabl COYETAIOT B ce0e CBOMCTBA KaK KapOOHMIBHBIX COSIUHECHHUMN TaK 1

MHOT0aTOMHBIX CIIUPTOB. bojiee ciIo0KHbIe yrieBoAbl HOCTPOEHBI U3 HECKOJIBKUX (OJIUIOocaxapubl,

YaCTHBIM Cilydail — Aucaxapu]ibl) WM MHOXECTBa (MOJIMcaxapuibl) MOHOCAXapuIOB (TOUHEE UX

OCTaTKOB).

14. AmuHBI - OpraHU4ecKre COSIUHEHHUS, MMPOAYKTHI 3aMEIICHUsT aTOMOB BOojiopoa B ammuake NH3
Pa3IMYHBIMHU YTJIEBOJOPOAHBIMU pajaukanaMu. DyHKIMOHAbHAS TPYNIONH aMUHOB SBIISETCS
amuHorpynna - NH2. Ilo uuciny yriaeBoIOpOAHBIX pPaguKajiOB aMHMHBI IOAPA3JEISAIOTCS Ha
NEepBUYHbIC, BTOPUYHbIE U TPETUYHbIE. Aa3BaHUS AMHHOB (OPMHUPYIOTCS IMyTeM J00aBIICHHUS
cyhdukca "amMuH" K Ha3BaHHUIO COOTBETCTBYIOLIETO YIJIEBOAOPOAHOTO pajuKajia: METHIAMHH,
STUJIAMMH, NPONMJIAMMH, H3OMNPONWIAMUH, OyTWIaMMH W T.1. B ciydae ecium pagukanoB



15.

16.

17.

18.

19.

HECKOJIbKO, X MepeducisiioT B andaButHoM mnopsake.Oomas ¢opMmyna mpenenbHbIX aMHUHOB
CnH2n+3N. AToMBbI yriaeposa HaxXoIATcsl B Sp3 THOpUIU3AIHH.

AMUHOKHCIIOTBl — OPTraHUYECKHE COEJAMHEHUs, COAEpKallhe B MOJEKyJe KapOOKCHIBbHYIO (-
COOH) u amunorpynmsl (-NH2). AMUHOKHCIOTBI — aM(OTEpHBIC COCIUHEHUsS, TaK KaK OHU
colepkar JBe (PYHKUMOHAJbHBIE TPYIIBL: KapOOKCHIBHYIO, MPOSBISIONIYI0 KHCIOTHBIE
CBOICTBA, U aMUHOTPYIILY, IPOSBIISIOLIYI0O OCHOBHBIE CBONCTBA.

A3oTcozeprKalie reTepOLUKIIbI — 3TO KJIacC OPraHnYeCKUX COEAMHEHNH, B KOTOPBIX aTOMBI a30Ta
00pa3yroT KOJIBLIEBYIO CTPYKTYPY B MOJIEKYJIE. | €TepOUKINYECKHE COEIUHEHUS OTINYAIOTCS OT
AMULIMKINYECKUX COECIUHEHUM TEM, 4YTO OHM COJEp)KaT aToMbl, OTJIMYHBIE OT YyIJiepojaa, B
KOJIBLIEBOM  CTPYKType. A3OTCOAEpKallue TeTEePOLMKIbl MOTYT OBITh €CTECTBEHHOTO
IIPOUCXOXKICHUS, TAKHE KaK aJIKaJIOWJbl, WX CUHTE3UPOBaHbl B J1a00OpaTOpUu JUIsl Pa3IMUHBIX
MIPOMBILIUIEHHBIX U MEAUIIMHCKUX LEEH.

benku (momumentuipl) — OHONMONMMEPBI, IOCTPOCHHBIE M3 OCTAaTKOB O-aMHHOKHCIIOT,
COCIMHEHHBIX MENTHAHBIMU (aMHUIHBIMH) CBs3siMH. OOpa3zoBaHUE OEIKOBON MaKpOMOJIEKYIIbI
MO>KHO MPEACTABUThH KaK PEAKINIO MOJMKOH/ICHCAIIUHN 0-aMUHOKHUCIIOT. MakpoMouieKybl OeJIKOB
UMEIOT CTEPEOPETYIISIPHOE CTPOCHUE, HCKIIOYUTENIBHO BaXKHOE I MPOSIBICHUS UMU
oTpeieNIeHHBIX OMOJIOrMYECKUX CBOMCTB. buypeToBas peakius — proneToBoe OKpaluBaHue mpu
JIeicTBUM Ha O€JKU CBEXEOCaXJACHHOTO Tuipokcuaa meau. KcaHntompoTemHoBasl peakuus —
JKEJITOE OKpAIIMBAHKE MIPH ICHCTBUU Ha OCJIKU KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI.
HyknenHoBble KHCIOTBI — MAaKpOMOJEKYJIbl, COCTOSAIIME W3 E€IWHUL, Ha3bIBAEMbIX
HYKJIEOTHIaMH, OBbIBalOT JBYX BHUIOB: Je30kcupuOonykienHoBas kucinora (AHK) wu
pubonykiennonas kucnora (PHK). JIHK — 310 renetnueckuit MaTepua, HAXOASIIUICS B dKUBBIX
OpraHu3Max, OT OJHOKJIETOYHBIX OaKTEPHil 0 MHOIOKJIETOUHBIX MJIEKOIUTAIOIINX, TAKUX KaK BbI
u s. Hekxoropele Bupycel ucnons3yror PHK, a nwe /IHK, B xauectBe cBOEro reHeTM4ecKOro
MaTepuaia, Ho 0 (paKTy OHM HE CUMTAIOTCS KUBBIMU (IIOCKOJIBKY HE MOTYT pa3MHOKaTbcs 0€3
TTOMOIITH X03SMHA).

BoicokoMonekynsipHble COEAMHEHHUS — 3TO XUMHYECKHE COEIUHEHHS, MOJIEKYJbl KOTOPBIX
COCTOSIT U3 OOJBIIOTO YKCIIAa MOBTOPSIOUMXCA (TOYHO WU MPUOIMKEHHO) OMHAKOBBIX 3BEHBEB,
o0Jyagaromux O0NBIION MOJEKYISIPHOU Maccoil U 0coObiMH cBoiicTBamMu. Xumusi BMC usyuaer
BEIIECTBA, MOJEKYJbl KOTOPBIX COCTOSIT M3 OFPOMHOrO 4YHCiIa aTOMOB, COEIUHEHHBIX MEXIY
c00011 OOBIYHBIMU KOBAJIEHTHBIMH CBSI3SMHU.

Pa3znes O0masi 1 Heopranm4eckass XMMHA

20.

21.

22.

23.

24.

Xumuueckuit 3nemMeHT. COBOKYITHOCTh aTOMOB € OJJUHAKOBBIM 3aps0M aTOMHBIX siiep. ATOMHOE
AIpO COCTOUT U3 IPOTOHOB, YUCJIO KOTOPBIX PABHO aTOMHOMY HOMEPY 3JIEMEHTAa, 1 HEUTPOHOB,
YHCIJIO KOTOPBIX MOXKET OBITh PA3IIMYHBIM.

Kaxnprii XUMHYECKHHA DJIEMEHT HWMEET CBOE JAaTUHCKOE Ha3BaHME W XWMHYECKHM CHMBOJ,
COCTOSIIIIMN U3 OJHOM WJIM Tapbl JATUHCKUX OYKB.

3aKOH IMOCTOSIHCTBA COCTaBa SIBJSIETCSI OAHMM W3 OCHOBHBIX 3aKOHOB XMMHH U TJIACUT, YTO B
XUMHUUYECKON peakuu olIiasi Macca BEIIEeCTB, YYaCTBYIOIIMX B PEAaKIIUU, OCTAETCS HEU3MEHHOM,
a UX COCTaB MOXKET U3MEHSTHCS TOJBKO B OTHOIIEHUH MX KOJUYECTBA U PACIIPEACIICHHUS.

I'macut 0 TOM, 4YTO Macca BEIIECTB, BCTYMAKOUIUX B PEAKLHIO, paBHA Macce BEIIECTB,
oOpa3yromuxcsi B pe3ylibTaTe peakuuu. beccriopHo, JaHHBIA 3aKOH CIYXHUT (YHIaMEHTOM
pelieHus: 0001 XMMUYECKoH 3amaud. Macchl HCXOJHBIX BEIIECTB U MPOJIYKTOB Bcerja OyayT
onvHakoBbl. Ecnu B pe3ynpraTe peakuuu oOpaszyeTcsl ra3, Bbl MOXKETE€ HaWTH KOJIMYecTBa
BELIECTBA ra3a U MOCYUTATH €0 MacCy. ITOT 3aKOH HE UMEET UCKIIIOUEHUN.

[Tepnoanuecknii 3axoH /.M. MenzaeneeBa sBIseTCS OCHOBOW COBpEMEHHOM XxuMuu. «CBoMcCTBa
AJIEMEHTOB, a TaKXe (POPMBI U CBOWCTBA COCIMHEHHMI AJIEMEHTOB HaXOIATCS B MEPUOINYECKOM
3aBUCUMOCTH OT BEJIMYMHBI aTOMHOU MAacChI JIEMEHTOBY.



25. BajgéHTHOCTH — CIIOCOOHOCTH aTOMOB 00Pa30BBIBATH OMPEACICHHOES KOJUYECTBO XUMHUCCKUX
CBsi3el, KOTOpble 0oOpa3dyeT aToM, HJIM YHCJIO aTOMOB, KOTOPOE MOXKET NPUCOCIMHUTH WU
3aMECTUTh aTOM JAaHHOT'O JIEMEHTA.

26. PaznuyaroT 4eThlpe OCHOBHBIX BUJa XUMUYECKOH CBSI3U: KOBAJICHTHYIO, HOHHYIO, METAJUIMYECKYIO
¥ BOJOPOIHYI. BaxHeilmeld xapakTepUCTUKON aToMa Mpu 0Opa30BaHUU XUMHYECKOW CBSI3U
SBIISICTCSA €r0 AJIEKTPOOTpUIATENbHOCTh (D0) — CHOCOOHOCTh HPUTATHUBATH AIIEKTPOHBI OT
JpYTUX aTOMOB.

27.9T0 MHOTOKOMIIOHEHTHBIE TeTepodasHble CMECH pPa3JIMYHOTO arperaTHoro COCTOSHHUS,
COCTOALIME W3 CIUIOIIHOW, HEMPephIBHON (a3bl (IUCTIEPCHOHHON cpenbl), U MPEepBIBUCTON
JCTIEPCHOM (pa3bl B BHJIE YACTHULL PA3IUYHOTO pa3Mepa, (OpMbI U arperaTHOrO COCTOSTHHSL.

JlucnepcHble cUCTEMBI B IPUPOJIE YPE3BBIUANHO PaCIpOCTPaHEHbl U MHOT000pa3Hbl. [IpakTuuecku

r00ast peanbHask CHCTeMa XUMHYECKUX BEIIECTB SIBIISETCS TUCTIEPCHOM.

28. B 3aBHCHMMOCTH OT cOCTaBa M YHCJa YYaCTHHKOB PEAKIUN CPeAM BCEX XMMHUYECKUX IMPOLECCOB
MO>KHO BBIIETUTH 4 THUIA peaKlUii: pa3ioKeHUs, COeIMHEHNs, 3aMellieHus 1 ooMeHa. [Ipumepsl
peaknmii: CaCO 3 = CaO + CO 2 (peakuus paznoxkenus) 2Mg + O 2 = 2MgO (peakius
coenunenus) Fe 2 O 3 + 2A1 = Al 2 O 3 + 2Fe (peakuus 3amemienus) NaOH + HCl1 = NaCl + H 2
O. K 1aHHBIM THIIaM MOKHO OTHECTH HE BCE U3BECTHBIC PEAKIIUU.

29. KaTtanus — M3MeHEeHHEe CKOPOCTH XUMUYECKUX PEAKIHil C MOMOIIBIO KaTaIu3aTOPOB.

BewectBo, KOTOpO€ M3MEHSET CKOPOCTh XMMUYECKOW pEaKlMM, HO CaMO B HEH HE pacXoyercs.
Karanu3 OpIBaeT Moia0KUTENbHBIH (peaklus YCKOPSIeTCS) U OTPULIATEIbHBIN (PeaKIus 3aMeIsIeTCs ).
OOBIYHO KaTamu3aTOpaMU Ha3bIBAIOTCA BEIECTBA, YCKOPAIOIIME pEakUuu, a BeIllecTBa,
3aMeJUISIoNINe peakiuu. J{eficTBue KaTaau3aropa OCHOBAHO Ha OCIA0JIEHUH XUMUYECKUX CBSI3EH B
pearupymoIux BelecTBax.

30. OOpaTUMBIMH HA3BIBAIOTCSI PEAKIMH, KOTOPHIE B OJHUX M TEX K€ YCIOBHUAX INPOTEKAIOT B
IIPOTUBONOJIOXKHBIX HAaNpaBieHUsX. B ypaBHeHMsX 0OpaTUMOCTh O00O3HauYaeTcsi JByMs
CTpEeJIKaMH, OJJHa peakliys Ha3bIBaeTCs MpsAMOM, a apyras — oOparHoi. [Ipumep: ypaBHeHue
peakuuu azota ¢ kucnopogoM: N + O 2 NO — Q; ypaBHeHue npsimoit peakuuu — N + O — NO
— Q; ypaBHeHue ooparHo#t peakuun — NO — N+ O + Q.

31. [lonsATHE «XMMHUYECKOE PABHOBECHE» OTHOCHUTCA K OOpPaTHMBIM PEAaKLMAM, T. €. K peaKkiusMm,
KOTOpbIE OIHOBPEMEHHO MPOTEKAIOT B PSMOM U OOpAaTHOM HAIpaBJICHUH:

npsiMasi peakuus oopaTHast peakuus B oOpaTUMbIX peaklysx B HaualbHbIH MOMEHT BPEMEHH, KOI'/1a

KOHIEHTPAlUsl UCXOJHBIX BEILECTB BEIMKA, CKOPOCTh NMPSAMON peakiuu MakcumanbHasd. [Io mepe

YMEHbILIEHUSI KOHLIEHTPALUN UCXOHBIX BEIIECTB OHA yMeHblIaeTcsa. CKOpoCcTh 00OpaTHOM peakuuu,

HA000pOT, B HAYaJIbHBI MOMEHT MUHMMaJIbHA M YBEJTMYMUBACTCS M0 MEPE HAKOIUIEHUS MPOJYKTOB

IPSAMOM peaknuu. Yepes HEeKOTOpOe BpeEMs CKOPOCTh MPSMON pEaKIUU CTAaHOBUTCS PABHOW CKOPOCTH

00paTHON peakuuu.

32. DNEeKTPOJIMTUUECKOM JMccolMalueil Ha3bIBalOT MpoOIecc, B XOJ€ KOTOPOTO MOJEKYJIbI
pPacTBOPEHHOI'O BELECTBA PpACHAIarOTCs Ha MOHBI B pPE3ylIbTaTe B3aUMOJCHCTBUSA C
pactBoputeneM (Bozwl). Jluccommanus sBisercs oOpaTUMBIM IpoueccoM. Jluccorumanus
00ycIaBIMBAaeT HMOHHYIO MPOBOAMMOCTb PACTBOPOB 3JIEKTPOJIUTOB. YeMm Ooiblie MOJEKYI
BEIIIECTBA PACIaaeTcsl Ha HOHBI, TEM JIyUllle OHO MPOBOMT JIEKTPUUECKUI TOK U SBJIsIeTCs Oosee
CHJIBHBIM DJIEKTpPOJIUTOM. B 0o0IieM Bujae mporiecc 3IeKTPOJUTHYECKON TUCCOIMALUN MOXKHO
MPEJICTaBUTh TaK:

KA 2 K+ (katuon) + A- (aHHOH)
NaCl 2 Na+ + Cl-

33. I'mapomms (rped. hydor - Bosa u lysis - pa3pyiieHue) - mporece pacuieruIeHUst MOJISKYIT CIIOMKHBIX
XUMHYECKHX BEIIECTB 3a CUET PEaKLUU C MOJIEKYJIaMHt BOJIBI.

B xumuu, Kak ¥ B KM3HM, pa3pylIaeTcsl yallle BCero HecToiikoe u ciaboe (CTOIKOe M CHIbHOE

BBIZICP)KUBACT yaap).



34. Heopranndeckue COEIMHEHMs IO COCTaBY AEATCS Ha JABE OOJbLIME TPYHNBbl — MPOCThIE U
cinoxHble. [IpocTblie BelecTBa COCTOSAT W3 aTOMOB OJHOTO XUMHYECKOI'O DJJIEMEHTa H
MOJPA3JIENAIOTCS Ha METaJUIbI, HEMETaJIbl, OJ1aropoaHbie ra3pl. CII0KHBIE BEIIECTBA COCTOST U3
aTOMOB, XMMHUYECKH CBSI3aHHBIX APYT ¢ ApyroM. Cli0KHbIE HEOPraHUYECKUE BEIIECTBA IPUHSATO
JISTUTh Ha CIEAYIOIINE BaXHEUIINE KJIACChl: OKCHIbI, OCHOBAaHUS, aM(OTEpHbIE THAPOKCUIHI,
KHUCJIOTBI U COJIU.

35. Knaccudukanus mo KaueCTBEHHOMY COCTaBY, B KOTOPOH B 3aBUCHUMOCTH OT COZIEPIKALIMXCS
aTOMOB B MOJIEKYJI€, MOXHO BBIIEIUTb CIEAYIOLIME TPYIIbl OPraHUYECKUX BEILECTB:
VYT1eB010pOIBI — COCTOAT U3 aTOMOB yriiepoja u Bogopoaa O6mas popmyna: CxHy

OcHOBHas 4acTh YIJIEBOJOPOJOB B MPUPOIE 3eMIIM BCTpeyaeTcst B ChIpoit HeTu. Taxke riiaBHbIMU

UCTOYHHUKAMHU YTJIEBOJOPOJOB SBISIOTCS MPHUPOIHBINA, CIAHIEBBIA W TOMYTHBIA HE(PTSIHOH ras,

yroiib, TOp(, TOPIOYHE CIAHIIBI.

YTneBogoposl MIPUMEHSIOT B KQUECTBE HCXOTHOTO CHIPhS B IIPOU3BOICTBE CAMBIX Pa3HOOOPA3HBIX

Y BaXXHBIX JUIsl YEJIOBEKA BEIIECTB U MaTEepUaANIOB (IJIACTMACCHI, KAy4yKH, BOJIOKHA, IIJICHKH, MOIOILINE

CPEICTBA, JIEKApCTBA, KPACUTENIU, CTPOUTENIbHbIE M TOpIHOYE-CMa30uHble Marepuansl U T.h4.). K

OCHOBHBIM THIIAaM YIJIEBOJOPOJOB OTHOCAT: QJIKaHbl, LMKJIOAIKAHBl, AJIKECHBI, IMKIOAIKEHBI,

aJIKa/JIMEHBbI, aJIKUHBI U apPEHBI.

36. MeTayuibl — Trpymnma 3J1€MEHTOB, B BHUJE MPOCTHIX BEIIECTB, OOJIAMAIONINX XapaKTEPHBIMH
METAJJIMYECKUMH CBOMCTBAMH, TAKMMHU, KaK BBICOKHE TEIUIO- U JIEKTPOIPOBOJIHOCTD

37. Koppo3ust MeTa1j10B — paspylLieHHE MeTAJJIOB BCIIEICTBUE XUMHUYECKOIO WIH
INEKTPOXUMHUYECKOTO B3aMMOJEHCTBUSA ux C KOPPO3UOHHOU CpEIoH. s
IpoLecca KOPPO3uM ClIeAyeT NPUMEHATh TEPMUH «KOPPO3HOHHBINA MPOLIECC», a U PE3yJIbTaTa
npouecca — «KOPPO3MOHHOE paspyueHue». [log koppo3ueil IOHMMAOT NMPOUCXOAIIEE Ha
IIOBEPXHOCTH JIEKTPOXUMHUYECKOE WA XMMHYECKOE pa3pylIEeHNE METAJUIMYECKOT0 MaTepHrala.

38. DnekTponmm3 — (U3UKO-XUMHUYECKHH MPOILECC, COCTOSIIMN B BBIACICHUM Ha 3JIEKTPOJAaX
COCTaBHBIX 4YacT€d PACTBOPEHHBIX BELIECTB WM APYTUX BEILECTB, SBISIIOLIMXCSA PE3YIbTaTOM
BTOPHUYHBIX PEAKIMI Ha 3JIEKTPOJAX, KOTOPHI BO3HUKAET IPU IPOXOXKACHUU JJIEKTPUUECKOTO
TOKa 4epe3 pacTBOp JMOO PACIUIaB AJIEKTPOJIUTA. DJIEKTPOJU3 SIBISETCS OAHUM M3 JIYYIIUX
CHOCOOOB 30JI04EHUS WU MOKPBITHS METaJlIa MEJIbIO, 30JI0TOM.

39. Hemeramnsl — BeiecTBa, 00Jaialoniie HEMETANIMYECKUMU CBOWCTBAMHM M HaXoAsIIMecs B
paBOM BepxHeM yriy Tabmuubl MengeneeBa. OTKpbITHE HEMETAIJIOB IPOU30ILIO
CPaBHUTEIBHO HEJIABHO, B OTJIMYMHU OT METAJIOB, KOTOPbIE M3/laBHA M3BECTHBI YeJoOBeKy. B
HACTOSAIIEE BPEMS OTKPBITO 22 HEMETAININYECKUX JIEMEHTA.

40. HemeTamuibl — MpOCTBIE BEMIECTBA, HE TPOSIBISIONINE METAJUIMYECKUX CBOMCTB, MMEIOIIHE
OosnbiI0€ CPOJICTBO K JJEKTPOHY, BBICOKHE 3HauEHUs OTHOCHUTEIbHOU
ANEKTPOOTPHULATEILHOCTH, CIIOCOOHBIE MTPOSBIIATH OKUCIUTENbHbIE CBOWCTBA. OKUCINUTEIbHBIE
CBOMCTBA — CIIOCOOHOCTH aTOMa MPUTIATUBATH K ce0€ 3JIEKTPOHBI.

41. Oprannyeckue KUciaoThl — OpraHUYeCKHE BEIIECTBA, MPOSIBISIIOIINE KUCIOTHBIE cBolcTBa. K
HUM OTHOCSTCS KapOOHOBBIE KHCIIOTBI, CoJepkamue KapOokcwibHyo Tpymmy -COOH,
CyJb(OHOBBIE KUCIIOTHI, cosepaxatiue cyiabporpymmy -SO 3 H u nHekotopsie Apyrue. CamMbIMu
U3BECTHBIMU OPraHUYEeCKHUMH KHCIOTaMU SIBISIOTCS YKCYCHas, JMMOHHAas, MOJIOYHas,
MypaBbuHasi, OEH30MHas, IaBeneBas u s0iouHas. Heopranndeckue (MHHEPAIBHBIC) KUCIOTHI
— HEOpPraHWYecKHe BelecTBa, 00JalaroIue KOMIUIEKCOM (DU3MKO-XUMHUYECKUX CBOWCTB,
KOTOpbIE MPUCYIIN KUCIOTaM. BemecTBa KHCIOTHOW NMPHPOJIBI U3BECTHBI JJIs1 OONBIIMHCTBA
XUMHUYECKHX 3JIEMEHTOB 3a UCKJIFOUEHUEM ILEJIOYHBIX U IIEITOYHO3EMEIBHBIX METAIUIOB.

42. TunnuHoe aM(OTEpHOE COEIMHEHUE — BOJA, KOTOpas HE3HAYUTEIHHO JUCCOLUMUPYET: U B
MPUCYTCTBUM KHUCIIOTHI BeleT ce0si Kak ocHoBaHue (mpuHuMaer H +), a B mpucyrcrBuu
OCHOBaHHUsI — Kak kucinoTa (ormaer H +). B oprannueckoil Xumuu TUNUYHBIE aM(OTEpPHbBIE



COEAMHEHUS — aMMHOKHUCIIOTHI, o0mmas ¢GopMysna KOTOPbIX A a-aMHUHOKUCIIOT TaKoBa:

HNmenHo aMm(oTepHOCTh AMUHOKHCIIOT OOYCIIOBIMBAET UX HanboJee XapaKTepHble CBOMCTBA.
Cpenu HEOpraHWYECKUX BELIECTB aM(OTIPHBIMU SBISIOTCS OKCHJIBI M THIPOKCUABI M13-3JIEMEHTOB.
Hampumep: okcuapl ¥ TMAPOKCUABI LIMHKA, aJIOMUHUSA, OEpUIUIMS M JPYTUX 3JIEMEHTOB, a TAKXKe
OKCH/JIbI M TUAPOKCHIbI HEKOTOPBIX A3-3JIEMEHTOB. AM(OTIpHBIE COETUHEHNS B PEAKLIUU C KUCIOTON
BEAYT ce0st Kak OCHOBAHUS, B PEAKIIMK C OCHOBAHUS BHICTYIAIOT B POJIA KUCIIOT.

43. T'eHeTHYECKUM HAa3bIBAIOT PAJ BEIIECTB IMPEICTABUTENEH pAa3HBIX KJIACCOB, SIBISIOMIUXCS
COECUHEHUSIMH OJHOI0 XUMHUYECKOIO 3JIEMEHTA, CBS3aHHBIX B3aUMOIIPEBPALICHUSIMH U
OTPAXKAIOIIUX OOITHOCTH MPOUCXOXKICHHS ITHX BEIIECTB WM UX T'CHE3HC.

44. B HacToflee BpeMs XUMHUYECKOE IMPOU3BOACTBO SBISETCS OJHOM M3 BEAYLIMX OTpacieu
TSKEJION NPOMBILUIEHHOCTH, UIPAET OrPOMHYIO pOJIb B CEIbCKOM XO34MCTBE, PAa3BUTUU
MIPOU3BOIUTENFHBIX CHJI M B 00ecTieueHny noTpednocteit odmectna. [Ipoaykuus, Belmyckaemas
XUMHAYECKON MPOMBIIUICHHOCThIO OYEHb pPa3HOOOpa3Ha W BKJIIOYAeT B ce0si HECKOJIbKO
JIECSITKOB THICSY Pa3IMYHOMN MPOITYKIUH.

45. OcHOBHas 1eJIb XUMHU3AINH CEIbCKOT0 X035CTBa — 00ecreyeHne pocTa Mpou3BOJICTBA,
yJIy4dllleHUE KayecTBa W MPOJJICHHUE CPOKOB COXPAHHOCTU CEIbCKOXO3SMCTBEHHON NPOAYKIIHH,
noBbIIIeHNE (P (HEKTUBHOCTH 3eMJISIEINS U )KHBOTHOBO/ICTBA.

46. JIekapcTBa, KOCMETHKA, OBITOBAasl XHMHS, MHOTHE IHIICBbIC J00aBKW, BEIIM IEPBOM
HE00XO/AMMOCTH — BCE 3TO MOJIYYEHO C MOMOILBI0O XUMUUECKUX BEIECTB U UX peakuuil. Poib
9TOM HayKH OOJIbLIEH YacThIO MOJIOKUTENbHA. U Ui GECKOHTPOJIBHOE €€ MCII0JIb30BaHUE B
OTpacisX NOTPEOUTEIBCKOIO PhIHKA MOKET HAHECTH Bpel.

6.4 Ilpumepsnl TEM KeiicoB
1.J1oTenjieHue KJIUMATA U BBICBOﬁO)KIleHI/Ie ra3oBbIX rHAPAaTOB CO JHA OK€aHa.

[TprunHa - BBICBOOOXKIEHHE METaHA U3 INIyOMHHBIX CJIOEB C MOPCKOTO JIHA. DTO MOXKET IPUBECTH K
KIIMMaTHYECKOM KaracTpode, npeaynpexaatoT yueHsle. Kak paboTaeT 3T0 «pyKbe», MPH KaKUX
YCIOBHSAX OHO MOXKET «BBICTPEIMTH» U K KAKUM IOCIIEACTBUSAM 3TO IPUBEAET, JaBaiiTe pa3oupaTbcs.
— Ortkyna e BO3HUKAEeT MapHUKOBBINA 3P dexT?
— MertaHruapatHoe pykbe - HaydyHasi THUIIOTE3a O PE3KOM U3MEHEHUH KIuMara?
— Haiigure u npoananu3upyiite npupoHbIe KaTacTpoQbl
— Kakue «+» u «—» Bl BUgUTE?
2.byaymme MmaTepuaJsl A8 aBHa-, MALIWHO- U IPUOOPOCTPOCHMUS.

Marepuansl ¢ yJaydHIEHHBIMH 3KCIUIyaTallHOHHBIMU CBOMCTBaMH, BBICOKOIPOYHBIE U IPHU ITOM
JIETKHE, YCTOMUMBBIE K U3HOCY, JABJICHUIO U PA3JIMYHBIM BUJAM U3JIy4YEHUs, HY)KHBI Ul Pa3BUTHUSA
MIPAKTUYECKHU BCEX oTpaciiell SKOHOMUKH. Hampumep, B CyZ0- U MalIMHOCTPOEHUH BOCTPEOOBaHBI
JeTKHe M HW3HOCOCTOMKHE MaTrepuainbl, HEOOXOAMMBbIE MJIsi CO3JaHHMS HJIEMEHTOB OOIIMBKU
KOHCTpYyKIui. Bemyrcsi pa3paboTku s aBHAIMOHHOW W aBTOMOOWJIBHOW TMPOMBINIJIECHHOCTH,
HallEJICHHBbIE HA YMEHBIICHUE Beca JeTajaeil TP OJHOBPEMEHHOM COXPAHEHUH IIPOYHOCTH KOPILyca
U €r0 YacTell, CHUKEHHsI pacxoja TOIUINBA, YAYUIIEHUs] Ka4eCTBa aBTOMOOMIIBHBIX KPACOK M Macedl.
— HaiinyT nu cBoe npUMEHEHHE HaHOAaJIMa3bl, KaK YIJIEpOAHBIE MaTepUallbl CO CTPYKTYpOH
ajMasa U XapaKTepHBIM pazMepoM KpucTtaumTa 10 10 Hm?
— IIpumenenue yrnepoausix HaHOTPYOOK (YHT)
—  @yinepeHsl — XUMHYECKUE COCIMHEHUS — IPUMEHEHNE B MEIULINHE
— Haiigure nomonHuTenpHyl0 MH(OpMANMIO O NMPUMEHEHHHM HOBBIX MaTepHallOB B aBHa-,
MaIlMHO- ¥ TPUOOPOCTPOCHUN
3.HoBble MaTepHaJIbI JIs1 COJTHEYHBIX OaTapei.



Ousuku u3 cankT-nerepoyprekux UTMO u AndepoBckoro yHUBEpCUTETa BMECTE C UTANbIHCKUMHU
KOJIJIETaMH  pa3paboTaji TaK Ha3blBAEMbIE IE€POBCKUTHBIE COJHEYHBIEC 3JIEMEHTBI, KOTOpbIE
NOBBIIAIOT 3()()EKTUBHOCTh CONHEUHBIX Oartapell, pacckazamun PUA Hooctu B MunmcrepcTBe
HAayKU U BbICIIEro oOpa3oBanus. [lo MHEHHIO cIELIMANKMCTOB, MMaHENIN U3 MIEPOBCKUTA B 0003pHMMOM
OyayleM MOTYT 3aMEHMTh IPUBBIYHBIE KpeMHHUEBbIE. OHU OBOJBHO IPOCTHI B M3TOTOBJIEHUHU U
CHOoCOOHBI BbIpa0aThIBAaTh TO K€ KOJUYECTBO AJIEKTPOIHEPTUU C TOH K€ IIOIAIH.

— Hcnonp3oBaHue COTHEUHBIX OaTapei

— Kakue BemiecTBa UCTIONB3YIOT ISl IPOU3BOACTBA OaTapeii?

— XapaKTepUCTHKA I'aJIOTEHUJHBIX IEPOBCKUTOB

— Kakue «+» 1 «—» Bbl BUIUTE UCIIOIb30BaHMSI COITHEUHBIX OaTapei

— Takue conHeunsle 6atapen MOTYT OBITH 0OJIe€ JEIIEBBIMUA, THOKUMHU U SKOJOTHYHBIMU, YE€M

TpaJULIHOHHbIE KPEMHHEBBIE?

4.JlekapcTBa HAa OCHOBE PACTUTEIbHbBIX NMPENapaToB.

JlekapCTBEHHbIE CpPEICTBA PACTUTEIBHOIO IPOMCXOXKACHUS SBIAIOTCA BOCTPEOOBAHHOW Ha
OTEYECTBEHHOM (papMalleBTUYECKOM PBIHKE HPOAYKIHEH, O 4eM CBHJETEIbCTBYET IOCTOSIHHO
IPOTEKAIOLIUI MPOLIECC UX PETMCTPALMU U [TEpEPErucTpaLiiy.
— CoBpeMEHHOE COCTOSIHUE BOMNpoca KJIACCU(PHUKALMKM M CTaHJAPTU3ALUM JIEKapCTBEHHBIX
dbopm B PO?
— CoBpemeHHblE TpeOOBaHMSI K KayeCTBY JIEKAPCTBEHHBIX CPEACTB  PACTUTEIBHOTO
IPOUCXOXKACHUS
— PaccmartpuBaere M BBl pacTUTENIbHBIE Ipenaparbl Ui JIe4eHHs 3a00JieBaHUI Kak
albTEpHATUBY CUHTETHUECKUM? B yem ux npeumyiiectBo?
— 3HaAKOMBI JIM BbI C JIEKAPCTBEHHBIMU CPEJICTBAMU Ha OCHOBE pacTeHuil? Kak oHu paboTarort,
KaKOB UX MeXaHu3M JeicTBus? EcTh 1 noka3arenbHas 6a3a U KIMHUYECKUE HCCIIEeI0BAHUS
Ha 3Ty TeMy?
5. XumMuveckue 3JIeMeHThI B ’KU3HHU YeJI0BeKa.

B opranuszme uyenoBeka OOHapyXeHO 86 XUMHUECKHUX OHIIEMEHTOB IEPUOANYECKON CHUCTEMBbI
MenzeneeBa, KOTOpble MOCTOSHHO NPUCYTCTBYIOT, M3 HHUX 25 HEOOXOAUMBI JJIsi HOPMaJbHOU
KHU3HEIEeATENBHOCTH, 18 U3 KOTOphIX a0COMOTHO, a 7 none3Hsl. [Ipodeccop B.P. BuibsMc HazBan
UX 3JIEMEHTAaMH KU3HMU.
— B cocraB BelecTs, y4aCTBYIOIIMX B PEAKLUAX, CBA3aHHBIX C JKU3HBIO KJIETKH, BXOZISAT BCE
U3BECTHBIE XUMHUECKUE 3TIE€MEHTBI, OOJBIIMHCTBO U3 HUX 3TO ...7
— Kak oTpakaercs HETOCTaTOK MUTATENBHBIX BEIIECTB
— Kakue «+» u «—» Bbl BUuTe €ciu OyJeT N30BbITOK WM HETOCTATOK XMMUYECKHX BEILECTB B
OopraHu3Me yejaoBeka?
— Ilpennoxwure paruoH NUTaHUS JUIs 0aTaHCUPOBAHHOTO COJIEPKaHMSI BEIIECTB
6.Boropoanas JHepreTuka.

PazButne «3en€HOI» HKOHOMHKH, COKpalleHHe oObeMa MoTpeOsieHnus HePTenpoayKTOB
00ycllaBIuBaeT aKTUBHOE Pa3BUTHE BOJOPOJHOM 3HEPTETUKHU BO BCEM MHUpE. DKCIEPThl CUUTAIOT,
YTO yXK€ B HEAAJEKOM OyIylIeM 3TO MO3BOJMT JIOCTUYb 3KOJOIMUECKH YMCTOTO MPOU3BOJCTBA U
TpaHCHIOPTUPOBKH. Ha ceroqHsAImHui 1eHb BOJOPOJHBIE CTPATETUN YTBEPKACHBI YKE B 26 cTpaHax
mupa. Pa3BuBaronyecss 1 pa3BUThIE IOCYAAPCTBA 3aMHTEPECOBAHBl BO BHEAPEHUHU BOJIOPOAA KaK
OCHOBHOTO MHHOBAllMOHHOTO BUJa TorumBa. [loatomy yxe ceifuac co3gaHo 00JbIIOE KOJIUYECTBO
MNWIOTHBIX MPOEKTOB JIJIsl MAaCIITAOHOTO MPOU3BOACTBA BOJOPO/Ia BO MHOTHUX CTPaHaX MHUPA.

— MHccnenyiite Bompoc — Kakme CymiecTBYIOT CrOCOOOB TOJYYEHHS BOJOpPOAA IS HYXKI

SHEPIreTUKHU

- OHpCIleJ'II/ITC OCHOBHBIX HOTpCGI/ITCHeﬁ BOOOpOaa



— CoctosiHHE BOTOPOAHOM PHEPreTUKHU B Poccun?
— KiroueBsie npoeKkThl MO MPOU3BOJICTBY Bojgopoia B Poccun
— IlepcriekTuBbI pa3BUTHS BOJIOPOJAHOM SHEPTETUKH
Keiic Nel. «BogopoaoMo0uiu — mar B Oyayuiee»
Astomo6min Honda FCX Clarity Ha BOJOpOIHBIX TOITMBHBIX 3JIEMEHTAX €3/IT 110 joporaM EBpornbt
¢ 2009 roga. B 2011 roxy Honda mpucoenuumiach K €BpONeiCcKOMY MapTHEPCTBY SKOJIOTUYHON
sHeprun (Clean Energy Partnership), mocie dero BbIBella Ha TEPBBIM IUIaH ITPOU3BOICTBO
IKOJIOTMUYECKU YUCTHIX aBTOMOoOMIei. A Ha [Tsrom MockoBckom MexyHapoaHoM aBTocanione BA3
MIPEJICTaBUII CBOIO HOBUHKY «Jlama-AHTAm» ¢ 6auioHaMu BOJIOpOAa U KUCIOPO/Ia.
— Ilouemy MHOTHE aBTOMOOMIIbHBIE KOMIIAHUU pa3pabaThIBalOT aBTOMOOWIIN, padoTaromye Ha
BOJIOPOJTHOM TOILIUBE?
— Kax BbIXJI0ITHBIE Ta3bl aBTOMOOMIICH, pabOTaIOIIUX HA YTIICBOJOPOJHOM TOILIIMBE, BIUSIOT Ha
3/7I0pOBBE YesIoBeKa?
— Kaxkue «+» u «—» BbI BUIUTE Y BOJOPOIOMOOHIICH?
— Haiigure nonoiHUTENbHYIO HHPOPMAIIHIO 00 UX YCTPOKCTBE.
— Ecnu B Bamieil cemMbe WM y BallluX 3HAKOMBIX €CTh aBTOMOOWIIM, TMOJICYMTANTE, CKOJIBKO
NpUOIU3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOM MapKH UCII0JIb3YETe €KEIHEBHO.
— Kakue BemiecTBa U B KaKOM KOJIMYECTBE MOTYT HAXOAUTHCA B BBIXJIOMHBIX Ta3axX BallluX
aBTOMOOMIIEH?
Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»
B Snonun oObeauHEHHBIMH cHilaMd HarnumoHanmpHOrO HMHCTUTYTa 310poBbs U [IpedextypHoro
yauBepcurera CHI3YOKH OBUIO MPOBEICHO HCCIIEIOBAaHNUE. Y YCHbIE BBISICHHIIM, YTO €CTECTBEHHBIC
OpraHMYECKHE BEIEeCTBa BCTYIMAIOT B PEAKIMIO C XJIOPUPOBAHHON BOJOW M3-MOJA KpaHa, o0pasys
OTIaCHBIE COCIMHEHHMS, KOTOPbIE MOTYT CIYKUTh MIPUYMHON paka. Takue COeIMHEHUS] Ha3bIBAIOTCA
MX, To ectb «MyTareH ukcy» unu «HeuszBecTHbI MyTareH».
[Tpemnoxute crocoObl YMEHBIICHHSI SIZIOBUTOTO BIIMSIHUS XJIOPa B MHUTHEBOH BOJE HAa OpraHU3M
YeNoBeKa.
— Hcxongs w3 cBoed JKU3HEHHOM MNPAKTUKH, HPUOIM3UTENBHO PpacCUUTAWTE, CKOJIbKO
XJIOPUPOBAHHOM BOJIBI BbI UCTIOJIB3YETE B TEUCHHE THS U JIJIST KaKUX LIeJei?
— Kakue opransl yenoBeka 00JbIlI€ BCETO CTPaJAOT OT BO3EHCTBUS XJopa?
— Kak Bruser xnopupoBaHHas BoJia Ha YelIoBeKa Mpu KymaHuu?
— Haiinure nononHuTenbHY0 HHGOPMALIKIO O 3aMEHE XJI0pa NMpHu 00e33apakMBaHUH BOIBI.
— Hccnenyiite pa3iuuHble TOBaphl OBITOBOM XMMHUU B cBOEM gome. CoOCTaBbTE CIUCOK
XJIOpCOAEpKAIIUX COEAUHEHNUH, YKa)KUTE Mepbl 0€30I1aCHOCTH IIpU paboTe ¢ HUMHU.
Keiic Ne3. Meran
[ToBbIlIEHHE KOHIIEHTPAIMM HEKOTOPBIX Ta30B B aTMoOchepe MOXKET MPUBOAUTH K TI00aTbHOMY
MOTEMJICHUIO - TaK Ha3blBaeMOMY «IapHHKOBoMY 3(dekty». Iloxanmyil, Hanbonee BaKHBIMU
«rmapHuKoBeIMH Tazamu» sBIsOTCS CO2 m CHs. Meran Bo3HHKaeT mpu aHa’poOHOM (T. €.
MPOUCXOAIIEM B OSCKUCIOPOIHON Cpefie) pachaje OpraHWYecKUX BEIIECTB; My3bIPhKU METaHa
o0Opa3ytoTcsi B OOJIOTUCTBIX MECTHOCTSX, 3@ 4YTO OH IMOJY4YMJ Ha3BaHHE «OOJOTHBIM Trasy.
3aroruieHHbIe MoJs (HallpuMep, PUCOBBIC TIOJI BO BpPeMsl C€Ba) SBISIOTCS UCTOUHUKOM OOJIBIIOTO
KOJMYEeCTBAa MeTaHa. J[pyrMM HCTOYHMKOM MeETaHa SIBIISIOTCS JKBAa4YHBIC XUBOTHBIC, TaKWe, Kak
KOPOBBI, OBIIBI M KO3bI, MHINEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pa3zom s
nepeBapuBaHUs TPABSIHOW MHIIM: KOHEUHBIE MPOAYKTHI MeTaboau3Ma CoAepKaT MEeTaH, KOTOPBIN
BbIZIETIsIETCST B aTMoc(epy. DTO MPHUPOAHBIN MPOILECC, XOTS KOJIMYECTBO JOMAITHHUX >KMBOTHBIX
3aMEeTHO BBIPOCIIO 3a MOCJIEIHUE JIBa CTOJNETUs. boiee Toro, coctaB KOPMOB CYILIECTBEHHO BIUSET HA
KOJINYECTBO 00pa3yrolerocst MeTaHa.
— Cdopmynupyiite runoresy BbIIEICHNUS METaHa JII0IbMHU.
— Kak konnyecTBO MeTaHa, 3aBUCUT OT KOJIMUECTBA HACETIECHUS TIJIAHETHI?



— UYrto ABNIsETCS UCTOYHUKOM BBIJICIICHUSI METaHa B aTMocdepy?
Keiic Ne 4.
B nauane XIX Beka B AHIJIMH CTAJIM MOJHBIMU TUJIAIM U3 BOJJOHEIIPOHUIIAEMOM TKaHU, Ha3bIBAEMbIEC
MaKHUHTOIIIAMU. DTO HA3BaHWE OHM TOJIYYWIM B 4YECTh aHTIIMACKOrO XMMHKa U u3oOperatens Y.
MakuHTOI11a, TPEAJIOKHUBIIIETO MTPOMUTHIBATH IJIAIIEBYIO TKaHh PACTBOPOM HAaTYPAJIbHOTO KaydyKa.
OaHako Ha COJHIE TaKWe TUIAIIM CTAHOBWJIMCH JIMIIKUMH, @ B MOPO3HYIO MOTOAY — JOMKUMH. DTH
HEJIOCTaTKW YCTpaHWJI JApYyrou Beipatomuiics anrimuanuH Y. U'yapup. [louemy mameBasi TKaHb
HMeJla TAKHE HEJOCTaTKH.

— IIpemnoxute cnocod ycTpaHeHus ux, HoBTopuB oTKpeITHE Y. ['ynpupa.

— Kak na3siBaeTcs 310 coeguHeHue?

— Hanmmure cTpykTypHYI0 (hOpMYITy 3TOTO BEIIECTBA.
Keiic NeS «HenonpaBumasi ommoka»
B ¢pupme TOO «Kackan-2» npu 3akauke ra3a B 0a/IOHbI, He JOOABHUIIN BELIECTBO, KOTOPOE MPUIACT
3amax JoManrHemy rasy. ['a3 ObL1 JOCTaBJICH B OJTHY M3 KBApPTHP MU MPHU ITOM OAJIIOH MPOIyCKal.
Yepes CyTKH BCE KIIIBIBI OKA3JIUCh B OOJIBHUIIS

— Hmeet nu nmpupoaHBIiA Ta3 Mponad u OyraH 3anax”?

— Kakyto nenomnpaBumyro OmMOKY COBEPIIUIN PAOOTHHKM Ta30BOM CTAHUMU TPH 3aKauKe

ObITOBOrO raza?

— Kakoe BeniecTBo npugaeT 3anax JoMaiiHemy razy?

— MoxeT 1 000HSHHE YeJIOBEKa YIIOBUTH Ta3 0e3 3amaxa?

— Kakum npubopom MOXHO JJ0OKa3aTh MPUCYTCTBUE Ta3a B KBAPTUPE, €CIIM OH 0e3 3amaxa?

6.5 Peruenue 3axau
3agaua 1. OTBeT: 28T.
3amaya 2. OtBer 17, 6r
3amauya 3. OtBet: 2,34%
3amauva 4. OtBeT:77,%
3agada 5. OtBet: 51 Mi1 Boawl 1 9 T BeliecTBa
3anaua 6. Otet: 240 .
3anava 7. OTBeT:
3anaya 8. OtBet:60r.
3amaua 9.0t1Ber34.,4r.
. 3amaua 10.0t1BeT:339,33 k/[X)
. 3amava 11.0t1Bet: 59.54 1.
. 3agaga 12.0tBet: 2Ca+ O2 =2CaO+ 1270 x/Ix
. 3agaua 13. OtBer: 132,51
. 3amava 14.0t1Bet:300
. 3amauva 15. OtBeT:29750
. 3amava 16.0t1Ber:13.28571.
. 3amaga 17.0tBeT: M HCOOH=3,942r; m=CHz+ COOH=6, 8581
. 3amaua 18.0T1BeT:
. 3amaua 19. OtBetr: C2HO2-OTHNEHTTUKOIB
. 3agada 20.0t1BeT:33,671
. 3amava 21. OtBet: 5 Mmonb(CO) 3anumaror V 11.21, 56r CO 3aiimyt 44,8 1
. 3agaua 22. OtBet: 4VI b o3nauaer — 4 nepuop, VI rpynmny nobounyro noarpymiy;
.4VIIl b o3nauaer- 4 nepuoy VIII rpynna nmobounas noarpynna; 61 b — 6 nepuon 1 rpynma
noboyHast noarpymnma; 611 b- 6 nepuon Il rpynna nobounas moArpymnna.
. 3agaua 23. OtBet: Burne6 u lleene o6napyxun okcanar kanbuus CaC204
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25. 3amaua 24.0t1BeT. Hekoropbie coyM, JIETKO OKHCISIOMIMECS XJIOPOM, KAaKOBBI: KHCIbII
cepuucrokuciabii Hatpuit NaHSO3, cepnoBarucrokucisiii Hatpuil Na2S203, cepHucTble
COCMHEHUS KalbIHsl, IBYXjIopucToe ojaoBo SnCI2 u mp.

26. 3amaua 25. OtBet: A- 9,28 kJ{x

27.3anaua 26. OtBer: B) kapOoHaT Kamus.

28. 3anmaua 27. OtBeT. b) 3-MeTun-2-stunbyren-3-oBas kuciaora; B) 2-metnin-3-3TundyTen-3-oBast
KHCJIOT.

29. 3amaua28. OtBeT: Macca MOSy4YeHHOTO OKCHAA MarHus pasHa 60r, TUI peaKkIi COSTUHEHUSI.

30. 3apmaua 29. Otsert: 2Al + 3Cl; — 2AIl Cl3; Al + 02— Al,03; 2Al + 35— AlLS3;  2Al+
3l— 2Al I3;

31. 3amaua 30. OtBeT: a) MoHHas; O) KOBaJCHTHAs HEMOJSpPHAs; B) MOHHAS; T')KOBAJICHTHAs
MoJIIpHasl.

32. 3amaua 31.0t1Bet: GeO2; Ge(OH):

33. 3amaua 32. OtBet: ['epmanuii HauOoJIbIIIEE CXOJCTBO OYJET UMETh CO CBUHIIOM, TaK KakK OHHU
HAXOJATCS B OJHOM TpyIe MEepUOIUYEecKoi cucTteMbl. HauMeHblee CX0ACTBO C KaAMHUEM,
MTOCKOJIbKY y KaJIMHsI MaKCHMallbHas CTETEHb OKHUCJICHUS +2,
y repMaHus, CBUHIIA U radHus +4.

34. 3anaua 33.01Bet: CuCl2+ 2KOH — Cu(OH)2 + 2KCI, Tun peakuuu oOMeHa.

35. 3amaua 34. OtBer. 134.4 1

36. 3amaua 35. OtBer:2, 125 . coi moABEPrIach Pa3ioKCHUIO

37.3agaua 36.01Ber:I'maponusy Oyaer moasepratbcsi coib B)NazS. Cynbhuma HaTpus — COIlb,
oOpa3oBaHHasi CHJIbHBIM OCHOBAaHMEM M cIAa0OW KHCIOTOH, MOJBEPraercs TUIPOIU3Y M0
aanony: S>+ HOH 2 HS "+ OH °;

2Na+ + S* + HOH 2 Na+ + HS "+ Na+ + OH —
Na,S + HOH 2 NaHS + NaOH I'maponus no aHuoHy, cpesa IenoyHas, JakMyc OKpPacuTcs B
CHHHH IIBET.

38. 3amaua 37.0tBeT: kucnas conb-CaH2POs+ ; xucnorsslii okcun-CrOs+ ; geryuee BogopoaHoe
coequHeHneNHs+

39.3amaua 38. OtBer: 4 — ruapokcun mautusa-LIOH; 1—=xkucnas coms-Ca(HS)o; 6-
HecosieoOpazyronuit okcua-CO

40. 3amaga 39.01Bet: OcyrectBuTh npeppartienus: Ca — CaO — Ca(OH)2 — Ca(NO3)

2Ca+ 02 =2Ca0O

Ca0 + H20 = Ca(OH)2

Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20.
3amaua 40. OTBer:

41.1) Na20 + H20 — 2NaOH (peakmust COCTMHCHUS);
2) 2NaOH + Cu(NO3)2 — Cu(OH). + 2NaNO3 (peaxrust oOMeHa);
3) Cu(OH)2 + H2SO4— CuSOs + H20 (peakius oOMeHa).

42. 3anava 41.01Bet: Kak pasnuunts pactBopsl Ca (OH) 2 u KOH. Ecau nogyTs B 3TH pacTBOpPHI
yepe3 TpyOOUKy, pacTBOP C TMAPOKCUIIOM KaJbLUs TOMYTHEET.

43.Ca (OH) 2 + CO2 ----- > CaCO3 + H20 (CaCO3 - mi1oxo pacTBOPUM B BOJI€ U BBINAAAET B
0CaJIOK - MYTh) .

44.2 KOH + CO2 ----- > K2CO03 + H20 (K2CO3 - norari, X0poIo pacTBOPUM B BOJIE U MYTH HE
Oyzer).

45. 3amaua 42. OTBeT:

46. C nmomouibio HHAMKAaTOpa -nakmyca. [IpoOupka ¢ cepHON KUCIOTOM OKpacuTcsi B KpacHBIN
L[BET, IPOOUpPKaA C Cyab(PaTOM HATPHsI — IBET JaKMyca He U3MEHHUTCS ((PHOIIETOBBIH).

47.2) Ilpu nob6asnenun 1nuHKa. B npoOupke ¢ cepHON KMCIOTOM OyneT BBIAEIATHCS ra3: Zn +
H2S04 = Z11S04 + H2 B npoOupke ¢ cynbdaroM HaTpus - U3MEHEHH He OyeT.



48.

49.

50.

51.

52.

3amaua 43. OtBet: [logbepuTe K TEKCTY NPaBUILHBINA TEPMUH ONIPECIICHHS TTOHSATHUS: U30MEPHI,
TOMOJIOTMUYECKUH PsIZl, CTPYKTYpPHBIE U30MEPHI, TpaBUAIbHASI HOMEHKJIATYPa, U30MEPHUSL.
3amaga 45. Ortser: KpaxmanbHblii kieiicrep u riavuepuH. Jlisg onpeneneHuss MOXKHO
BOCITIOJIB30BaThCs XapaKTEPHOM I KpaxMmala peakiue ¢ KoaoMm.

OmnpiT. B kaxxayio npobupky nobasisieM 1o 2 Karjik pactBopa iHona. B omgHoit u3 mpoOupok
HaOJII01aeM CHHEee OKpallluBaHKe, 3HAYHT 3/1€Ch HaXOAWJICA KpaxMaJIbHbIHN KielicTep. [ muepun
HE J]acT BUAUMOM peaKIuu.

3anaya 46. Kak onbITHBIM NyTEM paziuuMTh caxapo3y M Ioko3y? Hamumure ypaBHEHUS
peaKuuid.

OtBeT:PacTBOpBl TIUIIOKO3BI M C€axapo3bl MOYKHO paclo3HaTh IpU MOMOILM aMMHAYHOTO
pacTBopa okcuaa cepebpa (peakuus "cepeOpsiHoro 3epkana'). [mroko3a oOpasyeT ocaiok
cepeOpa, a caxaposa He Bcrynaet B peakuuro. CH20H — (CHOH)4 — COH + 2 [Ag (NH3)2]OH
= CH20H - (CHOH)4 — COOH + 2Ag|+ 4NH3 + H2O. I'moxko3a B3aUMOJCHCTBYET C
THIPOKCHIOM MEH C TMOSBICHUEM CHHET0 OKpalIMBaHUS PacTBOpPA, a caxapo3a He BCTYIAET B
peaxuuio.



