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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30BATEJBHOM JUCHUILJIMHBI OY/1.07 XUMMUS

1.1. Mecto  aucoMIUVIMHBI B CTPYKType  OCHOBHOH  mpogeccnoHAIbHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl

OO6meoOpa3oBaTenbHas JUCHUIUIMHA XHUMHS U3ydyaeTcs Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIPHOM IIUKJIE YUeOHOTO TUIaHA OCHOBHOM MPpo¢)eCCHOHATBHOM 00pa30BaTeIbHON
MpOrpaMMbl YKpYMHEHHbIX Tpyni crenuaibHocTu 43.00.00 CepBuUC U TypHU3M.

TpynoeMKoCTh AUCUUILTMHBI XUMU» Ha 0a30BOM YPOBHE COCTaBISET 72 yaca, U3 KOTOPbHIX
64 uaca — 0a3oBbId MoOnaynb (6 pa3genoB) u 8 vacoB — mpukiIagHo monaynb (1 pazgen),
BKIIIOUAIONIUH  TPAKTHKO-OPUEHTUPOBAHHOE COACPXKAHME KOHKPETHOM Tpodecchu  HIu
CHEINAJIBHOCTH.

[lpuknagHoit wMonaynp BKIOYaeT oAuH pazgen. Pazgen 7 Xumuss B ObITy U
MIPOU3BOJICTBEHHOM IEATEIHHOCTH YeJIOBEKay peanusyercs o cneruanbioct 343.02.16 Typusm
¥ TOCTENPUMMCTBO Ha MaTrepualie KeicOB, CBA3AHHBIX C HKOJOTMYECKOH O€30MacHOCTHIO U
OILICHKOW MOCHEACTBHI OBITOBOM M MPOU3BOICTBEHHOMN AEATEIBHOCTH, IO OTpacisM OymyIiei
npohecCHOHANBHOM NeSTENIbHOCTH 00YJYarOIIUXC .

[lepuon oOydeHuss W pacrpelesieHHe II0 CEeMecTpaM Ompeaesser o0pazoBaTeIbHAs
OpTraHM3aIs CaMOCTOSTEIBHO, C y4ETOM JIOTHKH (DOpMHpOBAHHS MPEIAMETHBIX PE3YyJIbTATOB,
o0mmx ¥ TPO(ECCHOHATBHBIX KOMIICTCHIIMH, MEXKIPEAMETHBIX CBSI3€H C  JIPYTHMH
JTUCITUTUIMHAMY 00IIe00pa30BaTeIbHOTO U 00IIeTPO(EeCCHOHAIBHOTO IIUKIIOB YUeOHOTO IJIaHa.

1.2. Henu u nuiaHupyeMble pe3yJbTAaThl 0CBOCHHS THCIIUILTHHBI

1.2.1. lleu u 3aga4u AU CHUILIMHBI

DopMHUPOBAHUE Y CTYACHTOB MPEJICTABICHNS O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa KaK OCHOBBI MPHUHSITHS PEIICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'0 MOBEACHUS B IPUPOJHOU cpefe.

3agauyu AMCHMILINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEHW MPOTEKAHUs XMMHYECKUX IMPOIIECCOB U
ABJICHUM B OKpYXalolleld cpene, LEJIOCTHOW HaydYHOW KAapTHHBI MHUpPa, B3aWMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIbl HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX peakKlHii, OOBSCHATh HMX CMBICI, HUHTEPHPETUPOBATH pPE3YyIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHUS MPOCTEHINNX XMUMHUYECKUX DKCIEPUMEHTATbHBIX
MCCJIEIOBAHMM C COOJIOICHUEM TIPABHIT 0€30TIaCHOTO OOPAIICHHUS C BEIEeCTBaMH U TaO0OPaTOPHBIM
00opyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIH30BaTh HHPOPMAIMIO XUMUYECKOTO XapaKkTepa W3 Pa3TUIHbBIX
HWCTOYHHKOB;

5) chopmupoBaTh yMEHUS TMPOTHO3UPOBATH TOCIEACTBUS CBOCU JEATETBHOCTH H
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

6) copMupoOBaTH MOHUMAHUE 3HAUMMOCTH JOCTHKCHUI XUMUUYECKON HAyKH M TEXHOJIOTUI
JUTSL pa3BUTHUS COIIMATILHOM U TTPOU3BOJICTBEHHOU cdep.



1.2.2. [lnanupyempble pe3yjabTAaThl 0CBOeHN s 0011e00pa3oBaTebHOH JUCHUILIUHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

Kon n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

I[Inanupyemble pe3y/bTaThl 0CBOCHHS JUCHUIIUHDI

O01mue

JAucuunimHapHbie

OK 01. Beibupatp
CIIOCOOBI peLIeHuUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPY/ly, OCO3HAHHE IIEHHOCTH MacTepPCTBa,
Tpyaoooue;

- TOTOBHOCTB K aKTHBHOM €SITE€IbHOCTH TEXHOIOTHYECKOM
51 COIMAJIbHOM HAIPABJICHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATh,  IUIAHUPOBATh M CAaMOCTOSATEIBLHO
BBITIOJHSATH TAKYIO JESTEIBHOCTB;

- WHTEpPEC K pa3IMuHbIM cdepam MnpodeccHoHATbHON
JIEATEIHLHOCTH,

OsJianenue YHHBepPCAJbHBIMU
NMO3HABATEJALHLIMH ACHCTBHSIMMU:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSITEIBHO (OPMYJIMPOBATh W aKTyaJIM3HPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OIIPEJIEISTh [ETU JACITeILHOCTH, 33]1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JIEATCIBHOCTH, OICHUBATH
COOTBETCTBUE pPE3YNbTATOB IMEJSAM, OIICHHBATh PHUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIIJICHHE TPH PEIICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbBIe HCCJIE0BATEILCKHE TeiiCTBHS:

Y4eOHBbIMHU

- BIAQJETh CUCTEMOW XMMHUYECKUX 3HAHUW, KOTOpasl BKJIKOYACT:
OCHOBOIOJIATral0IINe MOHATHS (XUMUYECKUI AJIEMEHT, aTOM, 3JIEKTPOHHAs
000J10YKa aTOMA, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIN ATOMOB, HOH, MOJICKYIIa,
BAJICHTHOCTb, AJIEKTPOOTPHULIATENIbHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OOBEM, YIJIEPOJHBIA CKEJIET,
GbyHKIIMOHATbHAS rpynna, paaukan, nU30Mepus, H30MEpBHI,
TOMOJIOTUYECKUM  Psii, TOMOJIOTH, VYIJEBOAOPOMABI, KHUCIOPOA- H
a30TcojiepXkKalliue COeAUHEHMs, OMOJOTMYEeCKH aKTHUBHBIE BEIIECTBA
(yrneBozpl, >KUpBI, ONKH), MOHOMEp, IOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs, KPUCTAJUIMYECKas PEIIeTKa, THUIIbI
XUMUYECKUX peakiuil  (OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC, 3JK30-U
SHAOTEPMUYECKUE, PEAKIMU MOHHOTO OOMEHAa), PacTBOp, JIEKTPOIUTHI,
HEIJIEKTPOJIUTHI,  DAJIEKTPOJUTHYECKAs  JUCCOLMAIMS,  OKUCIUTEINb,
BOCCTAHOBUTEJIb, CKOPOCTb  XMUMHYECKOM  peakuuHu, XHUMHUUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (TEOpUsS XUMHYECKOIO CTPOEHUs
oprannyeckux BemectB A.M. bytiepoBa, Teopusi 3J€KTPOJMTUYECKOU
auccounanuu, nepuoguyeckud 3akoH .M.  MeHnneneeBa, 3aKoH
COXpaHEHMsI MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XHUMUU,
(aKTOJIOTUUECKHE CBEJACHUS O CBOWCTBAaX, COCTaBe, IMOJIYyYEHUU U
0e30MacHOM  HUCIOJIb30BaHWM  BAXKHEUIIMX  HEOPraHWYEeCKUX U
OpTraHWYECKHUX BEIECTB B OBITY U MPAKTUUECKOU JAEATEILHOCTH YETIOBEKA;
- YMETh BBISABJIATh XAPAKTEPHBIE NMPU3HAKA M B3aUMOCBSI3b W3YYEHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIONIUME TIOHSATHS TP OMUCAHUHU
CTPOCHHSI U CBOMCTB HEOPraHMYECKHUX M OPTraHUYECKUX BEUIECTB M HUX
MIPEBPAIICHUI; BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUHN C TTOHATUSIMHA
Y TIPE/ICTABICHUSIMU APYTHX €CTECTBEHHOHAYUYHbBIX IIPEIMETOB;

- yMeTh WCIOJb30BaTh HAWMEHOBAHHUS XUMHYECKHX COEIUHEHUHN




- BJIaJC€Tb HaBbIKaMH y‘IG6HO-I/ICCJI€IIOBaTeJIBCKOI>'I u

NPOCKTHON  JESATETBbHOCTH, HAaBBIKAMH  Pa3pelICHUs
npo0Jem;

- BBIBJSITH  NPUYMHHO-CIICACTBEHHBIE  CBSI3U U
AKTyaJIM3UpPOBaTh 3aJja4y, BbIABUIAaTb THUIIOTC3y CC

pelIeHus], HAXOAWUTb AapryMEHThl U1 J0Ka3aTesIbCTBA
CBOMX YTBEP)KICHMM, 3a[aBaTh IapamMeTpbl U KPUTECPUHU
peleHus;

- AHAJIM3UPOBATH IOJYYCHHBIC B XOAC PCHICHUA 3aJaqun
pe3yJIbTaThl, KPUTUUECKU OLIEHUBATH MX JIOCTOBEPHOCTB,
IMPOrHO3NPOBATh UBMCHCHHUEC B HOBBIX YCIIOBHAX,

- YMETb IIE€PEHOCUTh 3HAaHUSA B II03HABATEIBHYIO W
MMPAKTUYCCKYIO obiacTu KUBHECACATCIIBHOCTH,

- YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIIBUTaTb HOBBIE WJEU, NpelJlaraTb OPUTMHAJIBHBIE
IIOAXOIBI Y PELLICHMUA,

- CIOCOOHOCTh MX MCIIOJIb30BaHMs B [T03HABATEIBHOM 1
COLIMAJIBHON MTPAKTHUKE

MEKIYHAPOAHOTO COI03a TEOPETUYECKOW W TMPUKIAJAHOM XUMHU H
TPUBMAJbHBIE HA3BaHUS BAXHEHIIMX BEIIECTB (ITUJICH, AalETUJIEH,
rnuieput, Genon, GpopManbaeru, yKCycHas KUCIIOTa, TIHUIMH, YTapHbBIH
ras3, yrJIeKHCIbII ra3, aMMHakK, ramieHas H3BeCTb, HEramleHash HU3BeCTb,
NUTHEBAsE COAAa M JPYTHX), COCTAaBIATH (POPMYINIBI HEOPraHHMYECKUX M
OpPraHMYECKUX BEILECTB, YPABHEHUSI XUMUYECKUX PEAKIUH, OOBACHATh UX
CMBICJI; IOATBEPXKAATh XapaKTEPHbIE XMMHUECKHE CBONCTBA BELLIECTB
COOTBETCTBYIOIMMM ~ JKCIIEPUMEHTAaMM U 3alUCAMH  ypaBHEHUI
XUMHUYECKUX PEAKIIUIL;

- YMETh YCTaHABJIMBATh NPUHAUIEKHOCTh N3YUYEHHBIX HEOPraHUUECKUX U
OpraHMYECKUX BEIIECTB K ONPEICJIIEHHbIM KjaccaM M Ipynnam
COEJMHEHUM, XapaKTepu30BaTh HUX COCTAaB W BaXKHEHIIME CBOMCTBA;
ONpenensaTb BHIAbl XMMHUYECKHX CBsi3ed  (KOBaJeHTHAs, WOHHAs,
MeTaJuIn4YecKas, BOAOPOAHAs ), TUIIbI KPUCTAIIIMUECKUX PEIIETOK BEIIECTB;
KJIacCU(UITUPOBATh XMMUYECKHUE PEAKIINH;

- chopMupoBaTh MpPEACTABICHUA: O XHMHYECKOHM COCTaBIIAIOILEH
€CTeCTBEHHOHAYYHOW KapTHHBI MHPA, POJIH XHMHU B TIO3HAHUU SIBICHUI
Opupobl, B (OPMHUPOBAHMU MBIIUICHUS M KYJIbTYpbl JMYHOCTH, €€
(YHKIIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsl  pEeLIeHUs
NPAaKTUYECKUX 337a4 M 3KOJIOIMYECKHM OOOCHOBAHHOI'O OTHOILEHHS K
CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

- YMETb MPOBOJAUTH PACUETHI 110 XUMUYECKUM (OpMyJaM U ypaBHEHHIM
XUMHYECKHX peaklUuid ¢ HCMNOIb30BaHUEM (U3MUECKUX BEJIUYMH,
XapaKTepU3yOIUX BELIeCTBa C KOJWYECTBEHHOW CTOPOHBI: MAaccChl,
oO0bemMa (HOpMaibHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA,;
UCMOJIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS JJIS1 IPUHATHS pelIeHui B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIlHsSX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

OK 02. Ucmons30Barh
COBPEMEHHBIE
CpeJ/ICTBa TOUCKA,
aHajan3a u
HHTEpIIpETaluN

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33pEHN,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOM NPAKTUKHU, OCHOBAaHHOIO Ha

- YMCTb IUJIAHUPOBATb MW BBIIOJHATH I[IJIAHUPOBATbL UW  BBIIIOJHATH
XUMHUYECKUM SKCIICPUMCHT (HpCBpaH_[CHI/I}I OpraHn4YCCKUX BCHICCTB IIPU
Harp€BaHuu, IMOJTYUYCHUC DTUJICHA U U3YYCHHE €TI0 CBOﬁCTB, Ka4€CTBCHHBIC
pCakiuu Ha aJbACTUIBI, KpaXMaj, YKCYCHYIO KHCJIOTY, JACHATypalus
0enIKoB IIpU Harp€BaHuu, BCTHLIC PCAKIIUH 6eHKOB; MMPOBOAUTH pCaKINN

6




UHPOpPMALIUHU U
UH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 337124
npohecCHOHABLHOM
JeATEIILHOCTH

JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B OJIMKYJILTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE S3BIKOBOM W  YUTATEIbCKOMN
KYJbTYPhI KaK CPEACTBA B3aUMOICHCTBUS MEKY JIFOJbMHU
Y [IO3HAHUS MUPA;

- OCO3HaHME LIEHHOCTHM HAy4YHOH  JesTeIbHOCTH,
TFOTOBHOCTb OCYIIIECTBIISATh IIPOEKTHYIO U
UCCIIE/IOBATEIbCKYIO JI€ATEIbHOCTh MHAMBUIYAIbHO U B
rpymIe;

Osiagenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHBIMU JeHCTBUAMM:

B) padora ¢ ungopmanmeii:

- BIAJCTh HAaBBIKAMH NOJy4YeHUs HH(popMarmum u3
HUCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISATh TOUCK, AaHAJIM3, CHUCTEMATU3ALMI0 |
UHTEPIPETANI0 HHOPMAIIUU PA3TUYHBIX BUAOB U (HOpM
MIPE/ICTABIICHHUS;

- CO3/1aBaTh TEKCThl B Pa3NUYHbIX (hopMarax ¢ y4eToM
Ha3HayeHus: HWHGOpMalMW M IEJIEBOM  ayAUTOpPHUH,
BbIOMpass ONTUMAaNbHYI (OpMy TIpEICTaBICHHUS U
BHU3YyalIU3alluHu,

- OLIEHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTh HH(OpMAIIUH,
€€ COOTBCTCTBHUC IIPAaBOBbBIM W MOPAJIbHO-3TUYCCKUM

HOpMaM;
- UCHOJB30BaTh  cpeAcTBa  UH(POPMALMOHHBIX U
KOMMYHHKaIIHOHHBIX TEXHOJIOTH B peleHun

KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTraHHU3allMOHHBIX
3aja4 ¢ coOI0IeHueM TPeOOBaHUI IPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, peCypcocOepeKeH s, MPaBOBBIX
U OTUYECKUX  HOpPM, HOpM  HMH(OPMAIMOHHOU
0€e30I1aCHOCTH;

- BJIaJIeTh HaBbIKaMH PACIIO3HABaHMS U 3AILUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH,

MOHHOTO OOMEHA, OMPENEeNsITh CPey BOJHBIX PACTBOPOB, KAYECCTBECHHBIC
peakiuu Ha cynb(har-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUSI;
pemiath  dKCHEpUMEHTalbHbIE 3a7auu 1o Temam "Mertamisl" U
"Hemertamisl'") B COOTBETCTBHHM C MPaBUJIAMU TEXHUKH O€30IACHOCTH TIPH
oOpamieHMH € BeHIeCTBAaMH H  JIAOOpaTOpHBIM  00OPYJOBaHUEM;
MPEJICTABIIATh PE3yJIbTaThl XUMHUYECKOI0 IKCIIEpUMEHTa B hopMe 3arucu
YPaBHEHUI COOTBETCTBYIOIIUX peakiuid u (OpMyITUPOBATH BBHIBOJIBI Ha
OCHOBE ITHX PE3yJIbTaTOB;

- yMETh aHAIM3MPOBATh XMUMHUYECKYI0 HH(OpMAIHIO, MOIydaeMyl U3
pa3HbIX UCTOYHHUKOB (CPENICTB MaccoBOi MHQopmaIuu, cetb MHTepHeT u
Apyrue);

- BIQJETb OCHOBHBIMH METOJaMU HAy4YHOTO I[IO3HAHUS BEIIECTB U
XUMUYECKUX  SIBJICHUN  (HAONIOZCHUE, W3MEPEHHE, JKCIIEPUMEHT,
MOJIEJIMPOBAHUE);

- YMETh MPOBOJUTH PACYETHI IO XUMUYCCKUM (OpMYJIaM U YPABHCHHSIM
XUMHUYECKUX PEaKIUil C HUCIOJIb30BaHHEM (U3UUECKUX BEITUYMH,
XapaKTEPU3YIONIUX BEIIECTBA C KOJWYECTBEHHOMW CTOPOHBI: MAacChl,
o0bemMa (HOpManbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA,
HCIIO0JIH30BaTh CUCTEMHBIC XUMHYECKUE 3HAHUS IS IPUHSITHS PEIICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;




OK 04. D¢ddextuBHO

- TOTOBHOCTbL K CaMOpPa3BUTHUIO, CaAMOCTOSATCIBHOCTHU H

-  YMCTb IUIAHUPOBATHL W  BBIINOJIHATH XUMHUYECKHH  DKCI CPUMCHT

B3aUMOJICHCTBOBATh U | CAMOOIPEIEIECHHUIO; (mpeBpallleHusi OPraHUYECKUX BELIECTB IPH HArpeBaHUU, TMOJTyUYCHHE
paborartsb B -OBJIaJICHUE  HABBIKAMHM  Y4YEOHO-HMCCIEOBATEIbCKOM, | STUJICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIIMU Ha aJIbJCTU/IbI,
KOJUIEKTUBE U IIPOEKTHOM M COLMATIBbHOMN ESITEIbHOCTH; Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus OEIKOB INpU HarpeBaHuw,
KOMaH/1e OgiiajieHne YHHBEpPCAJIbHBIMH KOMMYHMKATHBHBIMH | [IBETHBIE DPEAKIMU OEJKOB, IMPOBOAWTH pPEAKIUHM HOHHOTO OOMeHa,

AelcTBUSMMU: ONpenensaTh Cpeay BOAHBIX pPACTBOPOB, KAYECTBEHHBIE PEAKLUHUHU Ha

0) coBMeCTHasi 1eATeJIbHOCThD! cynbhar-, kapOoHaT- W XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHSI; PEIIaTh

- IOHUMATh W UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAaHIHOM M | SKCTIEpUMEHTAJIbHBIC 3aadnd 1o Temam "Metamiel" u "Hemeramisl") B

WHUBUTyaJIbHON PaboThI; COOTBETCTBUU C TMPAaBWIAMH TEXHHKH O€30MACHOCTU MPHU OOpaIleHUuu C

- TOpUHUMATh Ied  COBMECTHOW  JIEATEIbHOCTH, | BEIECTBAMU U  JIaOOpaTOPHBIM  OOOpYIOBaHUEM;  MPEACTABIATH

OpPraHW30BBIBATh W KOOPJIWHUPOBATH JCHCTBHS 10 €€ | pe3yJIbTaThl XUMHUYECKOT0 JKCIIEPUMEHTa B (PopMe 3amuch ypaBHEHUU

JOCTHKEHUIO: COCTABJIATh IJIaH JEHCTBUM, paclpeeNiaTh | COOTBETCTBYIOUIUX peakuuid U (OpMyIHpOBaTh BBIBOABI HA OCHOBE ITHX

polli ¢ y4eTOM MHEHUH YYaCTHHKOB OOCYXIATh | pe3yJIbTaToB;

pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOpPJIMHUPOBATh W BBIMIOJHATH PAOOTy B YCIOBHSIX

pealbHOTO,  BUPTYAIbHOTO M KOMOMHHMPOBAHHOTO

B3aUMOJCHCTBUS;

- OCYILECTBJISITh TO3UTUBHOE CTPATErMUECKOE MOBEICHUE

B Pa3IMYHBIX CHUTYyalUsX, MPOSBISITH TBOPYECTBO U

BOOOpakeHue, ObITh MHUIIMATUBHBIM

OBjaieHHe  YHUBEPCAJIbHBIMH  PeryJssTHBHBIMH

JeliCTBHSIMU:

') NPUHATHE ce0s1 M APYrUX JHo/Ieii:

- NIPUHUMATh MOTHBBI U apryMEHThI IPYruX JOJEH MpU

aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- NpU3HABATh CBOE NPAaBO M MpaBO APYrUX JIIOJEH Ha

OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3UIIH

JPYTOro 4ejoBeKa;
OK 07. B 00.1acTH 3K010TrHY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYECKOW COCTaBJISIOIICH
CopelicTBOBaTH - chopMUPOBaHHOCTh  JKOJOTHYECKOW  KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIM XUMUU B TIO3HAHUU SIBJICHHUM
COXPaHEHUIO MOHUMAaHUE BIIASIHUS COIIMANTbHO-DKOHOMHYECKUX | MPUPOABI, B (DOPMHPOBAHMHM MBINIIEHUS WU KYJIbTYPbl ITHUYHOCTH, €€

OKpY>Karolleu cpeibl,

MPOIECCOB HA COCTOSHUE MPUPOAHON W COLMAIBHOMN

(GYHKIIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsl  peLIeHHs
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pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MPUHIIMIIBI
OEepeKIUBOTO
IIPOU3BO/JICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUAX

cpensl, OCO3HaHUE IJ100aJIbHOTO Xapaxkrepa
9KOJIOTUYECKUX MPOo0dIIeM;

- IUIAHHPOBAaHUE U  OCYLIECTBIEHUE JCHCTBUU B
OKpYXKalollled Cpele Ha OCHOBE 3HaHMS  LieneH
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCALIMX BpEL
OKpYXKaroIleH Cpele;

- YMEHHE IIPOrHO3UPOBATh HeOJaronpusTHbIe
JKOJIOTUYECKHE IIOCJIEICTBUS IpeIPUHUMAEMBIX
JEHCTBUH, IPENOTBPALLATh UX;

- pacIIMpEHHE OIbITa JEATEIBHOCTH 3KOJIOIMYECKOU
HaIPaBJICHHOCTH;

- OBJIaJIEHUE HaBbIKaMH Y4eOHO-HUCCIIE10BATEIbCKOM,
IIPOEKTHOM U COLIMAJIBHON JEATEIIBHOCTH;

NPAaKTUYECKUX 337a4 M SKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K
CBOEMY 3JI0POBbIO M IPUPOJIHOM CPEJIE;

- YMETh COOIOAATh MPaBHJIa HKOJIOTHYECKHU €JIeCO00pa3HOTO MOBEICHUS
B OBITY U TPYAOBOI AEATEILHOCTH B LIETSX COXPAHEHHUS CBOETO 37J0POBbS
U OKPYKAIOLIEH TPUPOJHOW CPEAbI;, YUUTHIBATh OMACHOCTb BO3JICHCTBHUS
Ha JKUBBIC OpraHU3Mbl OIPENEJIEHHBIX BEIIECTB, I[OHUMAs CMBICI
IIOKAa3aTelIsl IPeIeIbHON TOIyCTUMOM KOHIICHTPALINY;

[1K 2.1. Opranu30BbIBaTh U OCYLIECTBIISTH IPUEM U pa3MEILEHUE TOCTen

I1K 2.3. Opranu3oBbIBaTh ¥ OCYILECTBIATH OPOHUPOBAHKE U MPOJIAXKy TOCTUHUYHBIX YCITyT

I1K 2.2. Opranu3oBbIBaTh U OCYILECTBIIATH SKCILTyaTaLMI0 HOMEPHOTO (pOH/1a TOCTUHUYHOTO MPEIIPUSATHS

I1K 2.4. BoinosHeHne caHUTapHO-3IMAEMHUOIOTMYECKUX TPeOOBAHUMN K IIPEIOCTABISHHIO TOCTUHIUYHBIX YCIyT




2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJBbHOM JUCIUILINHBI

«XHUMUSA»

2.1. O0beM JUCHUIIMHBI U BHbI Y4e0HOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOE coJiep:KaHue 62
BT. 4.

TEOPETUIECKOE O0yUeHUE 28
MPAKTUYECKHUE 3aHITHS 24
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE co/lepKaHue (Co/lep:KaHue 5
NPUKJIATHOTO MOIYJIs)

BT. 4.

TEopeTHYecKoe 00yJIeHne 2
MPAKTUYCCKHUE 3aHATHSI 4
IMpomesxyTounas arrecranus (dK3aMeH) 4
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2.2. TemaTnuecKuii IJIaH M coJep:KaHUe TUCIHILJIMHBI

HaumeHoBaHue Conep:xkanue y4yeOHOro Matepuasa (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OB LeM 1aCOE dopmMupyemblie
pa3iesioB U TeM JadopaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOY.Ib KOMIETEeHIHH
1 2 3 4
OcHoOBHOE coJepKaHue 62
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. Ctpoenue | Coaep:kanue y4eGHOro MaTepuajia 4 OK 01
aTOMOB XHUMUYECKUX
3IIEMEHTOB H Teopernueckoe odyueHune 2
pupoaa . .
HMIIECKOM CBSI3M CoBpemenHasi Mojaeb cTpoeHusi atoMa. Cumeonuyeckuill A3bIK XuMuu. XumMuueckuti d1eMeHm.
Onexmponnas kongpueypayus amoma. Knaccugurayus xumuueckux snemenmos (s-, p-, d-anemenmo).
Banenmuvie  snexmpownvi.  Banewmuocms.  OnekmpouHas — npupooa  XUMUYECKOU — CGA3U. 2
OnekmpoompuyamenvHocms. Buovl xumuueckot c6a3u (KOBANeHMHAs, UOHHAA, MEMALIUYecKas,
8000pOOHAS) U CNOCOOBL ee 0OPA3068aHUAL.
B Tom uncie IlpakTnyeckoe 3aHsiTHE 2
IpakTuyeckoe 3anaTue Nel
[IpakTHueckue 3a1aHusl HA YCTAaHOBJIEHHE CBS3U MEXKY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOJNYECKUM HU3MEHEHHEM CBOMCTB XMMMUYECKHUX JIEMEHTOB U UX COECIUHEHHUIl B COOTBETCTBUHU C
nosio>keHneM Ileproanueckoi cCUCTEMBI. 5
Pewenue 3a0anuii na ucnonvzosamue XUMUYECKOU CUMBOIUKU U HA3BAHUL COCOUHEHUU NO
HOMEHKIAmype MeHCOYHAPOOHO20 COH3a Meopemudeckou U NPUKIAOHOU XUMUU U MPUBUATILHBIX
HA38aHULL O COCMABLEHUS XUMUYECKUX QOPMYN 08YXAMOMHbBIX COEOUHEHUl (OKCUO08, CYab@uoos,
2UOpUO08 U M.N.) U OPY2UX HeOPeaHU4eCKUx coOeOUHeHUll OMoeIbHblX KI1ACCO8.
Tema 1.2. Copepxanue yueOHOro Mmarepuasa 2 OK 01
[Tepuoanueckuit OK 02
3aKOH M TabIuIa B Tom uuciie Ilpakrnyeckoe 3ansaTue 2
.. MenneneeBa
IIpakTuyeckoe 3ansitue Ne2
Pemmenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKIX 33aJaHUI HAa XapaKTePU3AIUI0 XUMHUECKUX 2

9JICMCHTOB.
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«Memannuueckue / Hememaniuyeckue c8oUCM8a, INeKMPOOMPUYAMETLHOCIb XUMUYECKUX
9/1eMEHMO8 8 COOMBEMCMBUE C UX IJIeKMPOHHbIM CIPOEHUEM U NOJIOHCEHUEM 8 NePUOOUYecKol
cucmeme xumudeckux snemenmos .. Menoeneega.

Ilepuoouueckas cucmema xumuueckux snemenmos . 1. Menoeneesa. @uzuueckuii cmulc
Ilepuoouueckozo 3axona [{.1. Menoeneesa. 3akonomepHocmu usmeHeHUs COUCME XUMUUECKUX
9/1eMEeHMO08, 00PA3YeMbIX UMU NPOCMBIX U CLONHCHBIX BEU4ECE 8 COOMBEMCMBUU C NONONHCEHUEM
Xumuueckozo 2nemenma 6 Ilepuoouueckoti cucmeme. Mupogosspenueckoe u HayyHoe 3Ha4eHue
Ilepuoouuecxoeco 3axona /].U. Menoeneesa. Ilpoenosvl /|. M. Menoeneesa. Omxpvimue HOBbLX
XUMUYECKUX 2]IeMEHMO8.

Pa3zjnen 2. Xumuveckue peakiun 10
Tema 2.1. Tunsr Copaepxanue yuyeOHOIro MaTepuasa 4 OK 01
XHMHYECKHX
peaxii Teopernueckoe o0yyenune 2
Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKIMN C yuacTHEeM HeopraHuueckux BeuiectB. Cocmasgnenue
VpaeHeHul peakyutl COeOUHeHUsl, PA3LOACEHU, 3aMelyenus, 0OMeHd, 8 M.4. peaKyuli 2opeHus,
OKUCTIEHUA-60CCMAHOBIIEHUA.
2
ypaBHeHI/IH OKUCIIEHHSI-BOCCTAHOBIIEHUS. Cmenens okucaenus. Oxuciumensb u 60CCMAaHOGUMENb.
Cocmasnenue u ypagnusanue OKUCIUMENbHO-60CCIMAHOBUMENbHBIX PeaKYUll MemooOM 1eKMPOHHO20
bananca. OKucIumenbHo-60CCMaHO8UMebHbLe peakyuu 6 npupode, npouseo()cmeeHHblx npoyeccax u
HCU3HEOeAMENbHOCU OP2AHUZMOS.
B Tom uucie IlpakTnyeckoe 3aHsTHE 2
IIpakTnueckoe 3ansaTue Ne3
PacueTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKIHMi C UCIOJb30BaHHUEM Macchl, 00beMa (HOpMallbHbIE
YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA.
Konuuecmeennvie omnowenus 6 xumuy. OCHO8HblE KOIUYECMBEHHbLE 3AKOHbL 8 XUMUU U pacyembl no 2
VpaeHenuam xumuyeckux peaxyuil. Monb kax eounuya xonuuecmea eewjecmea. Monspnas macca.
3akonbl coxpanenus maccel u 3uepeuu. 3akon Asozadpo. Monapuwiti 0obvem 2azo8. OmHocumenvHas
NIOMHOCMb 2A308.
Copaepxxanue y4yeOHOro MaTepuasa 4 OK 01
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Tema 2.2. Teopernueckoe o0yueHue 2 OK 04
DIIEKTPOIUTHYECKAS B
JACCOIAALIHS 1 Teopus 3JEKTPOIUTHUECKON TUCCOLMALINN.
HOHHELL 06MEH Honvl. Dnekmponumwi, nesnekmponumol. Peaxyuu uonrnoco oomena. Cocmaenenue peakyuili UOHHO20 5
0OMeHa nymem cOCMABLeHUs. UX NOJHLIX U COKPAWEHHbIX UOHHBIX ypasHeHul. KuciomHo-ocHosHbie
peaxyuu. 3a0anus Ha cOCMasieHue UOHHBIX PeaKyull
B Tom uucie JlabopaTropHoe 3aHsiTHE 2
JlabopaTopnasi padora Nel“Tunel XUMHUYECKUX pPEAKLIMM™.
Hccneoosanue munos (no cocmasy u KOIUUecmay UCX0OHbIX U 00paA3VIOUUXCS 8euecma) U NPU3HAK0o8
xumuueckux peaxyuil. [lposedenue peakyuii UOHHO20 0OMeHa, onpedeneHue cpeodbl BOOHBIX PACMBOPOS. 2
3aoanus na cocmaenerue UOHHBIX peaxkyuii
KonTtpoibHasn
CrpoeHue BeliecTBa U XMMUYECKUE PEAKIIUH. 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKHX BelleCTB 16
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpa 1 Teopernyeckoe o0yuenue 2 K 2.2
CTpoCHHC [Ipenmet Heoprannyeckoit xumun. Kiaccudukanys HeOpraHMUECKUX BEIIECTB.
HCOPTaHMHCCKIX 11 . OCHOBHblE KIACCHL CLONCHLIX Beujecms (OKCUuobl, 2UOPOKCUObL
[pocmule U cnodxcHbvle eujecmea w , ) ,
petects Kuciomol, coau). Bzaumocesnsv neopeanuueckux eewjecms. Aepecamuvle COCMOSHUA 6eujecmad.
Kpucmannuueckue u amopgnvie eewecmea. Tunvl Kpucmaiiuyeckux peuiemox (amomHas, 2
MONeKVIAPHAS, UOHHASA, Memaiiuyeckas). 3asucumocms (u3uieckux ceolucme gewjecmea om mund
KPUCALIUYECKOU peuemKy. 3a8UcCUMOCmb XUMUYECKOU aKMUBHOCIU 8euecmes om 8U0d XUMUYEeCKol
c6A3U U muna Kpucmaiiuyeckou pewemxu. Ilpuuunsl MHo2000pasus eewjecms.
B Tom unciie IIpakTuyeckoe 3aHATHE 2
IIpakTuyeckoe 3ansiTue Ne4
Pemenne mpakTHUecKUX 3aJaHUN 1O KiIaccH(UKAIMKH, HOMEHKIAType W XUMHUYecKuM (opmymnam 2

HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB.
Hazvieamov u cocmasniams qupMlebl XumudecKux eeuyecmse, onpe()eﬂﬂmb I’lpuHClafle.?fCHOCWlb K Knaccy.
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Homenknamypa neopeanuueckux eujecmea: HA36aHue eujecmseda Ucxoos U3 ux Xumuieckou gopmynsl
Ul COCMAGIeHUe XUMUYECKOU QOPMYabl UCXO0S U3 HA3BAHUSL Geujecmea Nno MeNcOYHaApOOHOU
(UIOIIAK) unu mpusuanvHou HOMeHKIamype.

Hcmounuxu xumuyeckoil unghopmayuu (cpedcme maccogou ungopmayuu, cemo Uumepnuem u opyaue).
Touck ungopmayuu no Hazeanusm, uOeHMUDUKAmMopam, CMpyKmypHoIM hOpMYIaM.

Tema 3.2. dusuko- Coaep:xxanue yueOHOIro MaTepHaJia OK 01
XUMHUYECKUE CBOMCTBA OK 02
HEOPraHMYEeCKNX Teopernueckoe o0yuenue IIK 2.2
BELIECTB
1 Meraiuebl.
Obwue ¢usuyeckue u xumudeckue ceoticmsea memannog. Cnocobwl nonyyenus. 3Hauenue memanios u
HeMemanios 8 npupooe U JHcuUsHeoessmelbHOCmU 4enoeexka u opeanuzmos. Kopposusa memannos: 6uovl
KOppOo3Uuu, cnocoodwl 3auumsl Memaiiog Om KOppo3ul.
Hewmeramnibl.
Obwue uszuueckue u xumuyeckue ceoticmsea Hememannos. Tunuunsie ceoticmea nememannos 1V— VI
epynn. Knaccugukayus u nHomenxkiamypa coeounenuti Hememannos. Kpyeosopomwvl 6uocenHvix
9/1eMEHMO8 8 NPUpPooe.
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB.
3axonomepHocmu 8 UsMeHeHUU C8OUCME NPOCMbIX BeUecms, 6000POOHBIX COEOUHEHUT, 8bICUUUX
OKCUO08 U 2UOPOKCUOO8.
B Tom unciie IIpakTuyeckoe 3aHATHE
IIpakTnyeckoe 3ansaTne NeS
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA, COCTaB, MOJYYEHHE H
0e30macHOe HCIHOJb30BAHWE BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IPaKTHUYECKOH
JeSITEIbHOCTH YeJIOBEKa.
Cocmasnenue ypagueHull XumMudeckux peaxkyuii ¢ yuyacmuem Npocmvlx U CIAOMHCHbIX HeOPSaAHUYECKUX
gewecma: Memaiiog U HeMemasnios, OKCUO08 Memdannos, HeMemailos U amM@pOmepHbliX 1eMeHMO8;
HeOp2aHu4yecKux Kuciom, OCHOBAHUL U AMpOMEPHLIX 2UOPOKCUOO8, HEOP2aHUYecKux co.ell,
Xapaxkmepusyrowmux ux ceoLcmada.
Copepxanue yueOHOro MmaTepuasa OK 01
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Tema 3.3. B Tom uncie JlaGoparopHoe 3aHsiTHE 2 OK 02
Nnentuduxanus OK 04
HEOPraHMYecKHX JlaGopaTopHas padora Ne2 «nenTudukanyst HEOPraHUIECKUX BELIECTBY.
BEIICCTB Pewenue sxcnepumenmanvHulx 3a0ay no Xumudeckum COUCMEAM Memailos U HeMemanios, no
PACNO3HABANHUIO U NOJYHUEHUIO COEOUHEHUN MEMANN08 U HEMEMAN08. 5
Hoenmughuxayus neopeanuyeckux eewjecms ¢ UCNONLIOBAHUEM UX DUIUKO-XUMUUECKUX CBOLICME,
XapakmepHuvlx KauecmeeHnHuvlx peakyui. Kauecmeennvle peakyuu na cynrvgpam-, kapooHam- u Xaopuo-
AHUOMbI, HA KAMUOH AMMOHUSL.
KonTpoabnas Croii
BOICTBa HEOPraHUYECKHUX BEIIECTB. 2
padora 2
Pasznea 4. CTpoeHue 1 CBOMCTBA OPraHMYeCKHUX BELIECTB 24
Tema 4.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanus, IIK2.3
CTpOeHHE 1 Teopernyeckoe o0yuenue 2
HOMCHKIATypa [losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipeamer opranndeckoit xumun. Mecro u
OPTaHHACCKHIX 3HaYEHUE OPraHUYECKOM XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
petects Xumuueckoe cmpoeHue Kak nopsaodoKk cOeOUHeHUs AMOMO8 8 MOJeKYIe CO2NACHO UX ANeHMHOCHIU.
OcHogHble NON0JICEHU MeopUU XUMULECKO20 CmpoeHUs opearudeckux coeounenuu A.M. Bymaeposa.
Venepoouwiii cxenem opeanuueckoti monekynvl. 3a8UCUMOCMb CE0UCME Geuecms Om XUMUYECKO20 2
cmpoeHus monexyl. Mzomepus u uzomepol.
Ionamue o ¢pynkyuonanvrot epynne. Paouxkan. [lpunyunel kiaccuguxkayuu opeanuyeckux coeOuneHul.
MedicOyHapooHas HoMeHKIamypa u NPUHYUNLL HOMEHKIAMYpPbl OpeaHuieckux coeounenuti. Ilonamue 06
a3o0mcooepicaujux coeOUuHeHusx, OUoI02uYecKy aKkmusHbIX euecmeax (yeneeooax, sHcupax, benkax u
0p.), BbICOKOMONEKYIAPHBIX COCOUHEHUAX (MOHOMED, NOIUMED, CIMPYKMYPHOE 36€HO).
B Tom uncie IIpakTuyeckoe 3ansaTHe 2
IIpakTnueckoe 3ansaTne Ne6
Pacuets! pocreiimiei popMyIibl OpraHHUECKOW MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOr0 cocTana (B %). 2

Homenxnamypa opeanuyeckux coeOuHeHuil OmoOenbHuIX KIACCO8 (HACIUEHHbLe, HEeHACIUEHHbIE U
apomamuyeckue y2ne8000poosl, CRUPMbL, (PeHObl, alboe2udbl, KemoHbl, KaApOOHOBble KUCIOMbL U Op.)
CocTraBcHHE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEMIECTB OTIACIBHBIX
KJIaCCOB.
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Hcnonv3ys ux Hazeamus no cUCMeMamuyecKkol U MpUusudalbHol HOMeHKIamype (IMmuieH, ayemuien,
enuyepun, gernon, popmanvoecuo, YKCyCHAs KUCIOMA, 2IUYUH).

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

Conep:kanue y4eOHOT0 MaTepHuaia

10

TeopeaneCRoe oﬁyqe}me

@OU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCIMHEHHWH OTIENBHBIX KIJIACCOB (OCOOCHHOCTH
KJ1accu()UKaLMU 1 HOMEHKJIATypbl BHYTPH KJlacca; FTOMOJIOTHYECKUH psia 1 obmas popMyiia; usoMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOIMCTBA; CLIOCOOBI OTYUCHHUS):

— NpEIENIbHBIE YITIEBOAOPOb! (JIKaHbl M LMKJIOAIKaHbl). [ opeHue memana Kak OOUH U3 OCHOBHBIX
UCTNOYHUKO8 menia & npombluiieHnocmu u ovimy. Ceolicmea npupooHbIX Y2ie8000p0008, HaAX0HCOeHUe
8 npupooe u npumMeHeHue aiKaHos;

— HempeAenbHble (QJIKeHbI, aJKWHBI W allKaJlMe€Hbl) M apoOMaTUYEeCKUE YIIEBOAOPOIbl. [ openue
ayemuniena KaKk UCMO4YHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU OISl CBAPKU U Pe3KU MeMmAllos.

— KHCJIOPOJICOIeprKallie COeAMHEHUS (CIUPTHI U PEHOIIbI, KapOOHOBBIE KUCIOTHI M 3(DUPHI, aTbACTHIbI
U KETOHBI, >KUPBI, YIJIEBOABI). [Ipakmuueckoe npumeHeHue >MUNEHIUKONA, 2AUyepuHd, geHoua.
Ilpumenenue popmanvoecuoa, ayemanvoecuda, yKcycHou xuciomsl. Mbina Kak coau 6blCuiux
Kapbonogwvix kuciom. Morowue ceoticmea mvlia.

— a30TCOJEep’Kalllhue COeAMHEHHs (aMUHBI W aMHUHOKHCIOTHI, Oenku). BbicOKkOMoONeKyIsIpHbIE
COEMHEHMS (CUHTETUYECKHE U OHMOJIOrMYECKU-aKTUBHBIE). Monomep, nonumep, CmpyKmypHoe 36eHO.
Tonumepusayus smunena Kak OCHOBHOe HanpasieHue e20 UCHONb3068aAHUSL.

I'enemuueckas c6s36 MeHcOy K1accamu op2aHudeckKux cOeOuHeHul.

B Tom unciie IlpakTuueckoe 3aHsiTHe

IIpakTHyeckoe 3ansaTHE Ne7

3azaHus Ha COCTABJICHUE YPaBHEHMI XMMHYECKHMX PEaKIMH C Y4acCTUEM OpPraHMYECKUX BELIECTB Ha
OCHOBAHMHU UX COCTaBa U CTPOCHMUA.

Ceoticmeéa opzanuieckux cOeOuHeHUull OMmOeNbHbIX KIACCO8 (MPUBUANLHAS U  MeNCOYHAPOOHAS.
HOMEHKIAmypa, Xumudeckue ceoucmed, cnocodwvl noayueHus): npedenvbhsie (aIKanvl U YUKIoaIKaHbol),
Henpeoenbhble (AIKeHbl, AIKUHbL U ATKAOUEHbl) U apoMamuiecKue y21e6000poobl, CNUpmul U QeHobL,
KapboHoBble  KUCIomvl U 9¢Qhupbl, arvboecuobl U  KEMmOHbl, aAMUHblL U  AMUHOKUCIOMYL,
BbICOKOMONEKYIAPHbIE COEOUHEHUS.

IIpakTnyeckoe 3ansaTne Ne8

OK 01
OK 02
OK 04
IIK 2.3
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PemreHne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHUX
COETMHEHM OT/AETBHBIX KIaCCOB

Cocmasnenue cxem peakyuii (6 mom yucie NO NPEOIONCEHHbIM YeNnouKaM NnpespaujeHull),
Xapaxmepusyroumux XuMuieckue c80Ucmaed OpeaHu4ecKux COeOUHeHUli OMoebHbIX KIACCo8, CHOCO0bl UX
NOMYYEHUs. U HA38AHUE OP2AHUYECKUX COeOUHEHUNl NO MPUBUATLHOU UIU  MeHCOYHAPOOHOU
cucmemMamuyeckol HoOMeHKIamype.

B Tom unciie JlabopaTtopHoe 3aHsTHE

JlaGoparopHasi padora Ne3“IIpeBparnieHust opraHUYeCKUX BEIIECTB IIPU HarpeBaHuu'.
Ilonyuenue smunena u uzyuenue e2o ceoticme. Mooenuposarnue MoreKyn u XUMUYECKUX NPEBPALYEeHULl HA
npumepe smana, smuleHa, ayemuiena u Op

Coaep:xxanue yueOHOro MaTepuaJia

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeITeIIbHOCTH
yeJgoBeKa

Teopernueckoe o0yueHue

buoopranmueckue coequHeHusi. Ponb OpraHMYecKko XMMHW B PEIICHHHM TNPOOIeM NHIIEBON
0€30I1aCHOCTH.

IIpumenenue u duonocuueckas poisv yenego008. OKucienue y2ie60008 — UCMOYHUK IHEP2UU HCUBBIX
opeanuzmos. Obracmu npumenenus amunoxkuciom. Ilpespawenuss Oenkoe nuwu 6 opeanuzme.
Buonoauueckue ¢pynxyuu 6enxos. buonocuueckue ghynxyuu sHcupos.

Ponp opranuueckold XMMHUM B PEHICHHH TPOOJIEM HHEPreTUYecKOW Oe301acCHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/JaHUU HOBBIX MaTe€PHUaIOB, HOBBIX HCTOUHUKOB SHEPIHUH.

Onacnocmb  6030€icmeuUss HA JHCUBble OP2AHUBMbL OP2AHUYECKUX Beujecms OMmOeNbHbIX KIACCO8
(veneso0opoowl, cnupmul, QeHobl, XI0pOpeanutecKue npou3eooHvle, anboecuosbl U Op.), CMbICI
noxasameis npeoeibHO OONYCMUMOU KOHYEHMPAYUL.

B Tom unciie JlabopaTtopHoe 3aHsTHE

JlaGopaTopnasi padora Ned: “Uaentudukaius opraHn4ecKux COeTUHEHUHN OTIENbHBIX KJIaCCOB”

Hoenmughuxayus opeanuyeckux coeounenull OmoenbHbulX KIAcco8 (Ha npumepe anb0e2udos, Kpaxmanud,
VKCYCHOU KUCTIOMbl, 6€IK08 U M.N. ) C UCNOTIb308AHUEM UX PUSUKO-XUMUUECKUX CBOUCME U XAPAKMEPHBLX
KayecmeeHnvlx peakyutl. [lenamypayus Oenka npu Hazpeéanuu. ILleemmuvie peaxyuu 6eKos.
Bosnuknogenue ananumuiecko2o CUSHANA ¢ MOYKU 3PEHUS. XUMUYECKUX NPOYEecco8 Npu NpomeKanuu
KayecmeeHHO peakyuu, no380aa10uel UOeHMUPUYUPOBams NPeOloNCeHHble OPeaHUiecKue 8euecmsd.

OK 01
OK 02
OK 04
IIK 2.2
IIK 2.4
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CtpyKTypa 1 CBOMCTBA OPraHU4YECKHUX BELIECTB.

KonTpoasnas
padora 3

Kunernueckue n TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTH IIPOTEKAHUA XUMHYECKUX peaKIII/Iﬁ

Pa3gea 5.

Conep:xanue yueOHOIro MaTepuaJia

Tema 5.1 Ckopoctb
XUMHUYECKHX
peaKLHii.
XuMH4YecKoe
paBHOBecHE

TeopeaneCRoe oﬁyqe}me

CKOpOoCTh XMMHUYECKUX peaklnii. XMMHUYeCKOe paBHOBECHE.

Ckopocmb peakyuu, ee 3a8UCUMOCIb OM PA3IUYHBIX (AKMOPO8: NPUPOObI Peaupyioujux 8euecms,
KOHYeHmpayuu  peazupyiouux  euecms, memnepamypel U NIOWAOU  PEeAKYUOHHOU
nosepxnocmu. Tennosvie 3¢pghexmol xumuueckux peaxyuil. IK30-u dIHOOMepMUlecKue, peaKyuu
Obpamumocmsv  peaxyuii. Xumuyeckoe pasHosecue U e20 cmelwjeHue Nnoo Oelucmseuem paziuiHblx
Gakmopos (Konyenmpayus peazeHmos8 uiu NPOOYKMoO8 peakyuu, OasleHue, memnepamypa) 0is
CO30aHUsL ONMUMATbHBIX YCILI08UL NPOMEKaHUs Xumuyeckux npoyeccos. Ilpunyun Jle [llamenve.

B Tom unciie IlpakTnyeckoe 3aHsTHE

OK 01
OK 02
IIK 2.3

IIpakTHyeckoe 3ansaTHE N9

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM.

Pewenue npaxmuxo-opuenmupogannvlx 3a0anuti Ha aAHAIU3 (PAKMOPOS, GIUAIOWUX HA USMEHEHUE
CKOPOCMU XUMUYECKOU PeaKyuu, 8 m.4. ¢ NO3UYULL IKONO2UYECKU Yeneco00pa3Ho20 noseoeHus 6 obimy u
mMpyo0osotl 0essmenbHOCMU 8 YelsAX COXPAHEHUs C80e20 300P08bL U OKPYICAIOWell NPUPOOHOU Cpeobl.
Pewenue npaxmuko-opuenmuposannvix 3adanuti Ha npumenenue npunyuna Jle-Illamenve Ons
HAXOMNCOeHUsl HANpasienus CMeweHUs pPAaeHOBecUs XUMUYEeCKOU peakyuu U aamu3 @Gaxmopos,
BIUAIOWJUX HA CMEUeHUE XUMUYECKO20 PABHOBECUA.

PacrBopbI

OK 01
OK 02
IIK2.3

Pasznea 6.

Coaep:xxanue yueOHOro MaTepuaJia

Tema 6.1. [Tousrue o
pacTBopax

Teopernueckoe o0yueHue

PactBopsl. PacTBopuMocTh. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.

Pacmeopenue kax ¢usuxo-xumuueckuii npoyecc. Cnocobwr npucomosnenuss pacmeopos. Cmbici
nokasameinsi npeoeibHo 0ONYCMUMOU KOHYEHMPAyuu U e20 UCNOb308aHUE 8 OYEHKe IKON0SUHUEeCKOU
beszonacHocmu.

OK 01
OK 02
OK 07
IIK2.2
IIK 2.1
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IIpasuna sxonocuuecku yerecoobpasHo2o nogedeHuss 8 Oblmy U Mpyoo8oU OesMeNbHOCMU 8 YeasaX
COXpAHeHUsl C80e20 300P08bsl U OKpYHCaroujeli NpUpoOHoll cpedbl, ONACHOCb 8030eliCMBUs. HA JHCUBbLE
Op2aHU3MbL ONPeOeleHHbIX BeUeCms.

Pewenue npaxmuxo-opueHmuposanHvlx pacuemuuix 3a0aHuli Ha pacmeopul, UCNOIb3YeMble 8 ObIMOBOU
U NPOU3B00CMEEHHOU OesAMeIbHOCMU Yel08eKd.

Conep:xanue yueOHOro MaTepuaJia

Tema 6.2. B Tom umnciie JlabopaTtopHoe 3aHsITHE OK 01
HccnenoBanue OK 02
CBOWCTB PacTBOPOB JlabopaTopnasi padoraNeS «lIpuroroBieHue pacTBOPOB». OK 04
Ilpucomosnenue  pacmeopos  3adanHou  (maccosou, %) Kowyewmpayuu  (C  NPAKMUKO- TIK2.3
OpPUEHMUPOBAHHBIMU BONPOCAMU) U ONpedeleHUe CPeobl B0OHBIX PACMBOPOS.
Pewenue 3a0au na npuzomoenenue pacmeopos.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHMe TPUKJIAJTHOTO MOLYJIs1) 6
Pazgea 7. Xumus B ObITY ¥ IPOM3BOACTBEHHOM 1eATEIbHOCTH YeJI0BEKa
Tema 7.1 Xumus B Coaepixanue yueOHOIro MaTepuasa OK 01
OBITY U OK 02
IIPON3BO/ICTBEHHOI Teopernueckoe o0yuenue OK 04
JEATEIIbHOCTH . . . OK 07
Ponb xumun B o0ecrieueHun 3KOIOTUYECKOM, YHEPTreTHUECKON U MUIEBOI 0e30MacHOCTH, Pa3BUTHH
YeJ0BeKa IIK2.2

MEJUIIMHBI.

Hosetiwue 0ocmuoicenus Xumuueckou HayKu U XUMUYecKol mexHo102uu.

IIpasuna noucka u ananuza xumuyeckou uHgopmayuu u3z paziuinslx UCMOYHUKOS (HAYYHAs U Y4eOHO-
HAayuHas aumepamypd, cpeocmea maccogou ungopmayuu, cemv Mnmeprem,).

B Tom unciie IIpakTuyeckoe 3aHATHE

IIpakTnyeckoe 3ansaTue Nel0
[Tonck m aHanmu3 KEWCOB O MPUMEHEHUH XMMHUYECKHX BEIIECTB M TEXHOJIOTHH C y4eToM Oymymiein
poeCCHOHATILHOM 1eATETbHOCTH 110 TEMaM.

19




sadCHeluue cmpoumenbHble Mamepuansl, KOHCMPYKYUOHHbIE MAMEPUATbL, KPACKU, CMEKI0, KEPpAMUKA,
mMamepuanvl 0Nl INEKMPOHUKU, HAHOMAMEPUATbl, MEKCMUIbHbIE B0JI0KHA, UCMOYHUKU IHepIUl,
opeanuyecKue u MUHepaibHvle yOOOpeHus, 1eKapcmeeHHble 8euecmasd, Oblmosas XUMUsL.

3amura: [IpencraBienue pe3yabTaToB pelieHus KelicoB B hopMe MUHU-I0KIIa/1a ¢ Ipe3eHTalnuen

IK3aMeH

Bcero

72
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3. YCJOBHUSA PEAJM3AIIMMA ITPOIPAMMBI OBIIEOBPA3OBATEJIBHOM
AN CHUITIJIINHBI

3.1. TpeOoBaHHMsI K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Jlnst peanu3anuyl MPOrpaMMbl TUCIMIIMHBI JOIDKHBI OBITH MPETyCMOTPEHBI CIIETYIOIINE
CIeIMAlIbHBIC TOMEIIEHUS: YIeOHbIN KaOWHET XUMUU W/ WU YIeOHOM XMMHUYECKOM 1ab0paTopuu.

OGopynoBanue yueOHOro kaduHera (HArJIsiIHbIE MOCOOMsI): HAOOPHI MAPOCTEPIKHEBHIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIeTOK, KOJUICKIUHU HPOCTBIX M CIOMKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJUIEKIMS TOPHBIX IOPOJ M MHUHEpAJoB, Tabiuua
MenneneeBa, yueOHbIie rIIbMBI, ITU(POBBIC 00PA30BATEIBHBIE PECYPCHI.

Texnuveckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMHM BOCIPOU3BEICHUS
3BYyKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM, MYJIbTUMEIUITHAS JOCKA, YKa3Ka-[IPE3ECHTEP
JUISL IPE3EHTALHM.

OobopynoBanue Jadoparopun (BUPTyaJabHAas)

3.2. UnopmannonHoe odecnevenne peajusanum NporpamMmbl

1. lns peanuzanuu mporpammbl 0MOIuoTeuHbId (OHA 00pa30BaTENbHON OpraHu3aluu
JOJI’KEH UMETh TIeUaTHbIe W/UIU 3JEKTPOHHBIE 00pa3oBaTeNbHbIE U HH()OPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIC JUIS MCIIOJIB30BaHMUS B OOpa30BaTeIbHOM IIpoliecce, He cTapiie 5 JIeT ¢
MOMEHTa U3JIaHusl.

2. PekoMeHayeMble T€YaTHBIE W3MAHHUS 10 pealM3aluud  00IIe00pa3oBaTeIHLHON
JUCLUIUIMHBI IPEICTABICHBI B METOJUYECKUX PEKOMEHIAUAX 110 OPTaHu3aluu 00y4eHus:

1 Epoxun, IO.M. Xumus mis npodeccuii W CHENHMATBHOCTEW TEXHHYECKOTO U
ecTecTBeHHO-Hay4yHoro mnpoduieit: yuebnuk / FO.M. Epoxun, W.b. KoBaneBa. - Mockaa:
Axanmemust, 2018 - 496 ¢

2 I'muaka, M.A. O6mas xumus/ M. A. I'nuaka - M: Xumus, 2005. — 502 c.

3 Komosa B.U. Opranndeckas xumusi: YueOHo-MeToauueckoe nocodbue / B.1. Komoga. -
Open: Openl' TV, 2000

4 Koposun, H.B. Jlaboparopusie paboTsl mo xumuu: yaeoHoe nocodbue / H.B.KoposuHn,
9. .Munrynuna, H.I'.PsixoBa. — M.: Beiciias mikomna, 2007. — 256¢.

5 I'munxka, H.JIL. 3agaun u ynpakHeHus mno oouieil xumuu: yuyeOHoe nocodue ass By30B /
H.JI.I'nmunka, nox pen. B. A. PabunoBuya, X. M. Pyounnoit. — M.: Uuterpan-npecc, 2011. —240c.

6 3arypckas, I.H. Heopranuueckas xumusi: Yuebnoe nocobue / M.H. 3arypckas, /1.B.
[Mevaii, M.H. 3arypckuii. - Open: Openl TV, 2009
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4. KOHTPOJIb n OIHEHKA PE3YJIBTATOB OCBOEHMUA
OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

Kontposisb u oOlEHKa pe3ynbTaToB OOYYEHHUS OCYIIECTBISETCS IPENOJaBaTelieM B
npoliecce MPOBEACHUs MPAKTUUECKUX 3aHATHH U 1a0OpaTOpHBIX paboT, TECTUPOBAHUSA, @ TAKKe
BBITOJIHEHHS 00YYarOIIUMICS HHAUBUAYAIbHBIX 33/1aHUH, IPOEKTOB, UCCIIeI0BaHUN. Pe3ynbTaThl
00y4YeHMsI OIPEIENSAIOT, YTO O0yJaroluecs A0JIKHbI 3HaTh, IOHUMATh U JEMOHCTPUPOBAThH 110
3aBEPLICHUH U3YUYEHUS IUCLHUIUIMHBI.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH PE3y/IbTaTOB OCBOCHUS Y4EOHOW IUCIUIIIMHbI
UCTIOJIB3YEeTCSl CUCTEMA OLEHOYHBIX MEPONPHUATHI, MPeICTaBIsoNIast COO0H KOMIUIEKC y4eOHBIX
MEpONPUATHHA, COIJIaCOBAaHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYIMPOBAHHBIX C Yy4ETOM
DI'OC COO (npeamerHsble pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

M /P / T
Ne | OK/TIK OfyaIb R asaed Pe3yabTaT 00yueHus HIHBI Oueﬂoqﬂflx
MeponpusTHii

Tema

| | OcHoBHOe coepkaHue

1 Pa3peu 1. OcHoBbl (@opmyupoBaTh 6a30BbIe
CTPOeHMs NOHATHUS U 3aKOHBI XUMMHMHU
BellecTBa

1.1 [ OK 01 Crpoenue atoMmoB  |COCTaBIATh XUMHUYECKHE 1. Tect «CTpoeHue

XUMUYECKHUX (bopMyJIbl COEIMHEHUI B ATOMOB XMMHUYECKHX
3JIEMEHTOB U COOTBETCTBHH CO CTCIICHBIO |3JIEMEHTOB U IPUPOJIA
pHUpo/Ia OKHCJICHUS XUMHUYECKUX XUMHUYECKOM CBSI3M.
XAMUYECKOU CBSA3U |3JIEMEHTOB, UCXO U3 2. 3a1a4n Ha COCTABJICHHE
BaJICHTHOCTH U XUMUYECKHUX (HopMyIT

AIEKTPOOTPUIIATEIHHOCTA | BYXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U
T.11.).

3. 3aganus Ha
UCIIOJIb30BaHUE
XUMUYECKON CUMBOJIUKU U
Ha3BaHUW COECMHEHUN 1O
HOMEHKJIaType
MEXKIYHAPOJHOTO COK03a
TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBUAIIbHBIX Ha3BaHUU
JUTSL COCTaBIICHUSI
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(puI0B, THAPHUIIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COEAMHEHHUH OTAEIIbHBIX
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Monyas / Paznen /

THnbI OLEHOYHEIX

Ne | OK/IIK PesynabTaT 00yuenunst .
Tema MeponpusTuii
KJIaCCOB
1.2 | OK 01 [Tepunoanueckuit XapakTepru3oBaTh 1. Tect «Mertammuieckue /
OK 02 |3akoH u Tabnuma XUMHUYECKUE FJIEMEHTHI B |HEMETaJUIMUeCKUe
J.1. MeHzeneeBa |COOTBETCTBUM C UX CBOIICTBA,

10JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

3JEKTPOOTPULIATEIHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
ANEKTPOHHBIM CTPOCHUEM
U TIOJIO’KEHUEM B
NEPUOANYECKON crcTeMe
XUMHUYECKHUX HJIEMEHTOB
.. MenneneeBay.

2. IlpakTyeckue 3a1aHus
Ha YCTaHOBJICHUE CBSI3U
MEX]ly CTPOCHUEM aTOMOB
XUMHUYECKHX 2JIEMEHTOB U
NEPUOANYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB U
X COETMHECHUI B
COOTBETCTBUU C
MOJIOKEHUEM
IIepuonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHus
Ha XapaKTepHU3aluio
XUMHUYECKUX DJIEMEHTOB:
«Metammyeckue /
HEMETAJITHIECKHE
CBOICTBA,
3JEKTPOOTPULIATENBHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHEM
Y TIOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBay
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OK/IIK

Monyas / Paznen /
Tema

PesynabTaT 00yuenunst

THnbI OLEHOYHEIX
MeponpHuATHI

Pazgea 2.
XuMHu4ecKue
peakuuu

XapakTepu3oBaTh THUIIbI
XHUMHYECKHX pPeaKkuuid

KounrpoJabsHas padora
«CTpoeHne BemecTsa u
XUMHYECKHEe peaKIum»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

CocraBnarh peakuuu
COCITUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelleHu,
OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBiieHUE
YPaBHEHUH PEAKLIUN:

— COCJIMHEHHS,
3aMeleHUs, pa3IoKEHus,
oOMeHa;

— OKHCIIUTENBHO-
BOCCTaHOBUTEIIbHBIX
peaKuuii ¢
UCTIOJIb30BaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3ajaum Ha pacueT
Macchl BEIeCTBa WU
00BEMa

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Uin 00bEMY OJTHOTO
W3 YYaCTBYIOIINX B
peaKkIuy BElIeCTB;
pacdEThI

Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
MPOAYKTOB PEAKITUH, €CITH
OJIHO W3 BEIIECTB UMEET
MIPUMECH,

2.2

DNEeKTpoNIUTHYECKAs
IUCCOLIMAIAI 1
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUs
XUMHUYCCKUX peaKHI/II/I
HOHHOTO OOMeEHa ¢
y9acTHeM HEeOPTaHWIeCKUX
BEIIECTB

1. 3aganus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakiuil ¢ yyacTuEM
KHCJIOT, OCHOBAaHUM 1
COJIEH, YCTAaHOBJICHUE
U3MEHEHHUS KHUCIOTHOCTH
Cpelbl

2. JIaboparopHas paboTa
"TUnbl XUMHYECKHX
peakumit'.

Pa3znea 3.
Crtpoenue u
CBOHCTBA

Hccaenosarb cTpoeHue u
CBOIICTBA
HEOPraHW4eCcKuX BellecTs

KonTtpoabsnas padora
«CBoiicTBa
HEOpPraHu4ecKux
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OK/IIK

Monyas / Paznen /

Tema

PesynabTaT 00yuenunst

THnbI OLEHOYHEIX
MeponpHuATHI

HEOPraHN4eCKHUX
BellleCTB

BEIIECTB)

3.1

OK 01
I1K2.2

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKHEe BEllecTBa
B COOTBETCTBUH C UX
CTpPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BELIECTB UCXO/IS U3 UX
XUMHAYECKOH (OPMYIIBI
WJIM COCTaBIIEHUE
XUMHAYECKOH (OPMYIIBI
UCXOJs U3 Ha3BaHUs
BEIIEeCTBA 110
MEXTYHAPOIHOMN WK
TPUBHAIBHOU
HOMEHKJIAType».

2. 3aa4n Ha pacyeT
MaccoBOM J10J1M (Macchl)
XUMHYECKOI'0 JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3a1anus
1o KJ1accuuKaiuu,
HOMEHKJIaType 1
XUMUYECKUM (popMyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTdeckue 3a1aHus
Ha OIpe/IEIICHHE
XUMHYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBS3U U
TUTIA KPUCTATUTMYECKOM
PELIEeTKH.

3.2

OK 01
OK 02
[1IK2.2

dusnko-
XUMHUYCCKUC
CBOMCTBA
HeOpFaHquCKI/IX
BCIIECTB

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJUTMYECKOUN pelIeTKu

1. Tect «OcoOeHHOCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aMPOTEPHBIX
TUAPOKCHUJIOB U COJICH».
2. 3agaHus Ha
COCTaBJICHHE YpaBHEHUM
XAMHYECKHUX PEaKIUi ¢
y4acTHEM MPOCTHIX U
CIIOJKHBIX
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OK/IIK

Monyas / Paznen /

Tema

PesynabTaT 00yuenunst

THnbI OLEHOYHEIX
MeponpHuATHI

HEOPraHMYECKUX BEIICCTB!
OKCHJIOB METAJIJIOB,
HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHUHU ¥ aM()OTEPHBIX
THJIPOKCHUJIOB,
HEOPTraHWUYECKUX COJICH,
XapaKTePUBYIOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTyYCHUSI.

3. IIpaxTuko-
OpUEHTUPOBAH-HBIC
TEOPETUYCCKHE 3aaHuUs
Ha CBOICTBA U MMOJIyUYCHHE
HEOPraHMYECKUX BEIICCTB.

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEILECTB

Hccnenosatb
Ka4ECTBEHHBIC PEAKIINHU
HEOPraHUYECKUX BEILECTB

1. IlpakTuko-
OPUEHTHPOBAHHBIE
3aJaHus 10 COCTABJICHUIO
XMMHYECKHUX PEaKui ¢
ydacTHUEM
HEOPTaHMYECKUX BEIICCTB,
HCIIOJIE3YEMBIX JIJIS UX
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPTaHUYECKUX
BEIIECTB”.

Pa3nen 4.
Crpoenne n
CBOMCTBA
OpPraHu4YecKux
BelleCTB

HccnenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCcKHX
BeLIECTB

KonTtpoabHas padora
«CTpoeHne U CBOMCTBA
OpPraHn4yecKuX BellecTB)

4.1

OK 01
[1K4.3

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIECTB

Knaccudunuposars
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHUEM

1. 3aganus Ha
COCTaBJICHUE Ha3BaHMI
OpraHUYEeCKHX
COE€IUHEHUH I10
TPUBUAIILHON WX
MEXKIyHAPOAHOU
CHUCTEMaTHUECKOU
HOMEHKJIAType.
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OK/IIK

Monyas / Paznen /
Tema

PesynabTaT 00yuenunst

THnbI OLEHOYHEIX
MeponpHuATHI

2. 3amagusa Ha
COCTAaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BELIECTB
OTJICIbHBIX KJIACCOB.

3. 3ajiauun Ha onpeeIeHue
npocreimen GopmyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJI U3 DJIEMEHTHOTO
cocrana (B %).

4.2

OK 01
OK 02
OK 04

I1K2.3

CaoiicTBa
OpraHUYECKUX
COE€IUHEHUN

VYcranaBiuBarth
3aBUCUMOCTD (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHNU4YeCKHUX BEMIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3ananus Ha
COCTABJICHUE YPaBHEHUU
XUMHUYECKUX PEAKLUN C
y4acTHEM OPTaHHYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUA.

2. 3amaHusa Ha
COCTaBJICHUE YpaBHEHUM
XAMHYECKHUX PEaKIUH,
WJUTFOCTPUPYIOIIHAX
XUMHUYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
peaKkuuii U TeHETUYECKON
CBSI3U OPTraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacyerHble 3a1auu 10
YpaBHEHUSIM PEAKIUM C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBparieHust
OpraHUYECKUX BELIECTB
IIpY HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

I1K2.2
IIK 2.4

Wnentuduxarnms
OpraHUYECKUX
BEIIECTB, UX
3HaYCHHUE U
MIPUMEHEHHUE B
OBITOBOM U

Hccnenosath
KaueCTBEHHbBIE PEAKIINU
OpraHUYECKUX COEIMHEHUM
OTJEIBHEIX KJIACCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE
3aJIaHUs 110 COCTABIICHUIO
XUMHYECKHUX PEaKIui ¢
y4acTHEM OPTaHHYECKHUX
BEIIECTB, B T.4.
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Monyas / Paznen /

THnbI OLEHOYHEIX

Ne | OK/IIK PesynabTaT 00yuenunst .
Tema MeponpusTHA
IIPOU3BOJICTBEHHOU UCIIONIB3YEMBIX ISl KX
ACATECIbHOCTH UICHTH(PUKAIUT B OBITY U
HCI0BCKA. IPOMBILLIEHHOCTH.
2.JIaboparopnas pabota:
“Unentuduxarms
OpPraHUYECKUX
COEIMHEHUI OTAENbHBIX
KJIaCCOB” .
5 Pazpeua 5. XapakTepu3oBaThb
Kunernueckue u  |BJIMsiIHME Pa3THYHbIX
TepMoAMHAMHUYecK ((aKTOPOB HA paBHOBecHe
ue U CKOPOCTh XMMHYECKHX
3aKOHOMEPHOCTH |peaKuui
NPOTEKAHUS
XUMHYECKHX
peakuuii
5.1 [OK 01 Ckopoctb XapaxTepusoBarth BausHue |(IIpaktuko-
OK 02 |xuMHuuecKux KOHIIEHTpALIKU OPUEHTHUPOBAHHBIC
[IK 2.3 |peakuuii. pearupymomux BemecTB U |[TeOpeTHUYECKUe 3aJaHus
XuMuyeckoe TeMIIepaTypbl Ha CKOPOCTh |Ha aHalIu3 (PaKTOpOB,
paBHOBecHE XUMHUYECKUX PEaKIUi BIIMSIOUINX HA U3MEHEHUE
XapakTepu30BaTh BIMSHUE |CKOPOCTH XMMHUYECKOMN
W3MEHEHHUs KOHLeHTpauuu |peakuuu. [TpakTuko-
BEIIECTB, PEAaKLUU CPEbl U |OPUEHTUPOBAHHbBIE
TEMIEPaTypbl Ha CMEIICHNE |33/1aHUs Ha IPUMEHEHUE
XMMHUYECKOro paBHOBecus |npuHuuna Jle-Illatense
JUTSL HAXOXKICHUS
HaIpaBJIeHUs! CMEUICHUS
paBHOBECHS XUMUYECKOU
peaKkuuu 1 aHaIu3
(hakTOpOB, BIMSIOMINX HA
CMeIlleHne XUMHYECKOTO
paBHOBECHS.
6 HccnenoBaTh HCTHHHBIE
Paspea 6.
PactBopbI PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMM
6.1 | OK 01 Pa3znnuath MCTUHHEBIE 1. 3amauu nHa
OK 02 |[lonarue o pacTBOpLI IIPUTOTOBJICHUE
IIK 2.2 |pacTBOpax pacTBOpOB.
Ik 2.1 2. IlpakTuko-
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Monyas / Paznen /

THnbI OLEHOYHEIX

Ne | OK/IIK PesynabTaT 00yuenunst .
Tema MeponpusTuii
OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/1aHUS Ha
JTUCTIEPCHBIE CHCTEMBI,
HCIOJIb3YeMbIC B OBITOBOMA
U IIPOU3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEKa.
6.2 |OKO0l |HccnenoBanue WccnenoBath Gpu3uko- JlaboparopHast pabota
OK 04 CBOWCTB PAacTBOPOB |XMMHUUYECKHE CBOMCTBA “IIpuroToBneHue
IIK 2.3 HWCTUHHBIX PaCTBOPOB pacTBOpoB”
Il | IlpodeccnonaIbHO-OPUEHTHPOBAHHOE COePsKaHUe (COoAepKaHUe MPUKJIATHOTO
MOIYJIs1)

7 Paznea 7. OuenuBath nocjeacTeus |3amura Keiica (¢ yuerom
XuMmus B ObITY 1 |OBITOBOM H Oyayiei
NPOM3BOJACTBEHHOI | IPON3BOACTBEHHOI npogeccHOHATbHOM
AeSITeIbHOCTH AesITeJIbHOCTH YeJI0BeKA C |1esATeJIbHOCTH)
YeJl0BeKa MO3UIUH IKOJT0TUYEeCKOM

Oe3onmacHoCTH

OK 01 Xumus B OBITY U OnenuBats nociencteus  |Keiic (c yuerom Oyaymieit
OK 02 MIPOU3BOJICTBEHHON |OBITOBOII U npoQeCCHOHATBHOM
OK 04 |pmestenpHOCTH IPOM3BOACTBEHHON JeATEIbHOCTH) 5
OK 07 yeJoBeKa JIesITeIbHOCTH YeJIOBEKA C Bo3MOXHBIE TEMBI KEHOOB:

. . 1. [Torennenue KIMMaTa u
IIK 2.2 MO3ULUNA dKOJIOTUYECKOU BBICBOGOMICHHE [A30BBIX
IIK 2.1 0€e30I1aCHOCTH THIPATOB CO JIHA OKEaHa.
K 2.4 2. bynyume marepuaibl

JUIs aBUa-, MalllMHO- U
MPUOOPOCTPOCHHUS.

3. HoBble MaTepuasl s
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PACTUTCIIBHBIX
MperapaTosB.
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5. KOHTPOJIbBHO-USMEPUTEJIbHBIE MATEPHUAJIbI
5.1. KOHTPOJIbBHO-OHEHOYHBIE CPEACTBA U KPUTEPUU OLHEHKU
TEKYIIETO KOHTPOJISI 3SHAHUI
5.1.1 3apanmus 1y NpoBeJeHUs] TEKYIIEro KOHTPOJIS
YcTHbIi onpoc:
Pa3znen 1. OCHOBBI CTPOEHUSA BEILIECTBA
Tema 1.1: CTpoeHHe ATOMOB XUMHYECKHX 3JI€MEHTOB U MPUPO/a XUMUYECKOI CBSI3U
[lepeyeHb BONMPOCOB /IS YCTHOTO OMPoOCca
Uro sBASETCS MPEAMETOM H3yUSHUS] XUMUU?
Kak coOTHOCSTCS MOHATHUS «BELIECTBO» U «MaTEpUsI»?
Kakue yacTHIipl Ha3bIBAaIOT aTOMaMH M MOJICKYJIaMu?
Jaiite onpeneneHne NOHATUA «XUMUYECKUNA STIEMEHT.
Kakwue BemecTBa Ha3pIBatOT MPOCThiMU? [IpuBeIuTE MIPUMEPEI.
Oxapakrepusyiite siBnenue amiorpornuu. Kakue Qaxropsl ero Bboi3biBatoT? [lpuBemute
MPUMEPHI AJUNIOTPOIHBIX MOAU(PHUKAIIUN KUCIOPOA.
7. Pacckaxwure 00 ayutorpornuu yriaepoaa. CpaBHUTE aJUIOTPOITHBIC MOAH(HUKAIINH YTIIepoa.
8. OxapakTepuzyiTe TEXHUUYECKOE 3HaYCHHE 0JIOBA U 00JIACTU MPUMEHEHHS 3TOr0 MeTallja.
9. Kaxkoe BemecTBO Ha3bIBAOT CIOKHBIM?
10. Kakyro wH(bOpMaIlMI0O MOXHO MOJIYYHTh, aHATU3UPYS KAYECTBEHHBIH U KOJIMYECTBEHHBIN
COCTaB BellecTBa?
11. Yro noka3biBaeT xummuueckas popmymna?
12. OxapakTepusyiTe IOHSATUS «OTHOCHUTEIIbHAS aTOMHAs Macca XHUMHYECKOTO JJIEMEHTa,
«OTHOCUTEJbHAs MOJIEKYJIsIpHas Macca BellecTBay. Kak pacCUnThIBAIOT 3TH XapaKTEPUCTUKH?
13. Kakue pa3HOBHIHOCTH XUMHUYECKUX (POPMYI BBI 3HAaETE?
14. [Taiite ompeneneHue MOHATHUS «KOJIUYECTBO BellecTBa». Ha3oBHUTE eIUMHUIIBI U3MEPEHUS
KOJIMYECTBA BEIIECTRA.
3agaum no reme
1. BeIUHCIUTH OTHOCUTENBHBIE MOJIEKYIsIpHBIE Macchl BemecTB: SOz, FeO, H2SO3
1. Kakyro nHpOpManno MOKHO y3HATh IO XUMU4ecKoi popmyne 2NH3?
2. PaccunTtaTh MaccoBYyIO JOJIO KaXXJI0TO dJIeMEHTa 1 MaccoBbie oTHOIIeHus B CaO
3. 3agaua. Berancnuts Maccy cepbl, KOTOPYIO MOXHO BeIIenuTh 13 CuzS maccoii 800r.
[enoBas urpa
['pynma nenutbes Ha KOMaHIbl. Ha nanHHOM ypoke Bce SIBISIIOTCA COTPYAHUKAMH HHCTHTYTa
MPOMBINIJICHHOTO TPOU3BOCTBa. Kaxkaas koMaH/1a moiy4yaeT 3aaHue.
Ilepsas komanoa Omoenenue « Opeanuzayus Xumuyecko2o npou3e00Ccmead»
3amanue. Bpl pa3paboTuMky OpraHu3allMiil XWMHUYECKOTO TMPOHM3BOJACTBA. Bam HeoOxomnmo
IPaMOTHO MOJIOWUTH K MPOIECCY XUMUYECKUX MPOU3BOACTB. {7151 7TOTO BBI TOMKHBI OTBETUTH Ha
PSA BOIIPOCOB, KOTOPHIE TO3BOJIST B JalbHEHIIEM HAyYHO OPTaHU30BaTh MPOIECC XUMHUYECKHIX
POU3BOJICTB. Micnonb3yiTe mpeIioKeHHbIE MPE3eHTAIIMHU U TeKCTOBBIN MaTepuai. ([Ipunoxenue
1)

ok wnE

Yo Takoe XMMHUYECKask MPOMBIIIJIEHHOCTh U UTO SIBJIIETCS €€ OCHOBON?

Baxnelimme cocTaBisomme XMMAYECKOT0 TPOU3BOICTBA.

Kak knmaccuuuupyror XuMHYecKoe Chipbe?

Hcnonb3oBaHue BOJbI B XMMHUUECKOM MPOMBIIITIEHHOCTH.

OCHOBHBIE CTaIMM XUMHUYECKOTO MPOU3BOJICTBA

CdopmynupyiiTe OCHOBHBIC HAYYHBIE IPUHIIAIIEI XUMHUYECKUX MTPOU3BOJICTB

Bmopas komanoa. Omoenenue «llpoyecc npouzsoocmea ammuaray

3amanne. Bbl pa3paboTumky mporiecca MPOU3BOJICTBA aMMHaka. Bam HEOO0XOIWMO TpaMOTHO
MOJIOWTH K IIPOLIECCY MPOU3BOACTBA. JIJI1 TOr0 BBI JOKHBI OTBETUTH HA PsiJl BOIIPOCOB, KOTOPHIE
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MO3BOJIAT HAYYHO OPraHU30BATh MPOLIECC MPOU3BOACTBAa aMMHUaKa. Vcronb3yiite npeayiokeHHbIe
Ipe3eHTalMU U TeKCToBbIN MaTepuai. (IIpunoxenue 2)
e Kakas peakuus JeKUT B OCHOBE ITPOM3BOACTBAa aMMHUaKa?

° I[aﬁTe IIOJIHYKO XapaKTCPUCTUKY XHUMHYCCKOMN PE€AKIIMK U YKAXXHUTC OITHMAJIBHBIC YCJIOBUA
CHHTE3a aMMHaKa.

e CocTaBbTe TEXHOJIOIMYECKYIO CXEMY IIPOU3BOJICTBA

e JlepcnekTuBbI pa3BUTHUSI aMMUAYHOI'O ITPOU3BOJICTBA

e VYKaXXWUT€ OCHOBHBIE HayUHbIE IPUHIIMIIBI, UCIIOIb3YEMBIE B IPOM3BOICTBE aMMHUAKa

Tpemua komanoa. Omoenenue «IIpoyecc npouzgoocmea memanoniay

3aganue. Bel pa3paboTunku mpolecca NPOU3BOJICTBA MeTaHONAa. BaM HEoOXoauMO rpaMOTHO
MOJIOMTH K IIpOLECCY MPOU3BOACTBA. J{J1 3TOr0 BbI IOJIKHBI OTBETUTH Ha PsIJi BOIIPOCOB, KOTOPHIE
HO3BOJIAT HAYYHO OPraHU30BATh IIPOLECC IPOU3BOACTBA MeTaHOoa. Mcroab3ylTe Npe11oKeHHbIE
Ipe3eHTalu U TeKCToBbIN MaTtepuai. (IIpunoxenue 2)

e Kakas peakuus JeXHUT B OCHOBE IIPOU3BO/ICTBA MeTaHOa?

.HaﬁTe IMNOJIHYHO XapaKTCpUCTUKY XUMHUYECKOM PCaKllM MU YKa)XHUTC OITHUMAJIbHBIC YCIIOBUS
CHHTC3a MCTAHOJIA.

e CocTaBbTe TEXHOJIOIMUYECKYIO CXEMY ITPOU3BO/ICTBA

e [lepcrieKTUBBI Pa3BUTHS IPOU3BOJICTBA METAHOIIA

e VYKaxuTe OCHOBHbIE HayYHbIE PUHIIUIIBL, UCIIOJIb3YEMbIE B IPOM3BOCTBE METAHOJIA
Yemeepmas komanoa. Omoenenue « Xumuzayus cenbCKo20 X03AUCmeay

3amanne. Bbl pa3paldOTYMKM XUMHYECKMX CpPEACTB Ui MOBBIIMICHUS YPOXKAWHOCTH U
YHUUTOXKEHUS BpEAMUTENCH CEIbCKOXO3SIMCTBEHHBIX KyIbTYp. Bam Heo0Xoaumo TIpaMOTHO
MOJIOUTH K Tporeccy pa3paboTKu. J[jist 3TOro BbI TOMKHBI OTBETUTH Ha PSiJI BOIIPOCOB, KOTOPHIE
NO3BOJIAT HAy4yHO OpraHu3oBarh mporecc. Mcmonb3yiTe NpeanokeHHblE NPE3EHTALUU U
TekcToBbIM MaTepuan. ([Ipunoxenue 2)

Yro Takoe XMMH3alUs CETbCKOro X03siicTBa?

Onpenenute OCHOBHBIE HANPaBIEHUS XUMHU3alMU CEJIbCKOT0O X035HCTBa.

Y no0penust, ux kiaccupukamus.

[Mectuuapl, nx kmaccuduranms

XuMU3aIHst )KUBOTHOBOZICTBA, €T0 HAIPABJICHUSI.

IIamas komanoa. Omoenenue «3awuma okpyricarowel cpeovly

3aganue. Bbl pa3paOoTUMKM METOJOB 3allMTHl OKpY’KalOIIeH cpeabl OT MPOMBIIIICHHbBIX
3arps3HeHuil. Bam HEoOX0IMMO I'paMOTHO TMOAOMTH K mpoueccy pa3padoTku. i 3TOro B
JOJKHBl OTBETUTh HA P BONPOCOB, KOTOPHIE IO3BOJSAT HPHUBECTH B CUCTEMY METObI.
Hcnonp3yiiTe NpeaoKeHHYIO Mpe3eHTaluio U TeKcToBbll MaTepuai. (Ilpunoxenue 3)

e Kakue opranu3aimoHHO-TEXHUYECKUE METO/Ibl OXPAHbI OKPY>KaIOLIeH cpe/bl?

YTo JeKUT B OCHOBE CPEI03AIIUTHBIX TEXHOIOTHIT?

Ha xakue rpynmnsl moapa3aesnsioT cpeio3aliuTHbIE TPOLECCHI?

[TpenoTBpaleHne 3arps3HeHus cpelibl arpOXUMHUKaTaMu

Kak yMeHbIIUTh BIMSAHUE TECTUIIMI0BHA PUPOAY?

Tema 1.2: Ilepuoguyecknii 3akoH u Tadanna /I.A. Menaeneesa

ITepeyens BOpPOCOB Il YCTHOI'O OIIPOCa

1. aitte menaeneeBckyro hopmynupoBky lleproanyueckoro 3akoHa

2. Jlaiite coBpemennyto GpopmynupoBky Ileproanueckoro 3akoHa

3. B kakoMm Tomy OBUI OTKPHIT TMEPHOAMYECKHA 3aKOH XHMHYECKHX JJIEMEHTOB, KaKk OH
chopmymuposan J[. 1. MenneneeBbim?

4. B 4yeM cyniHOCTh 3aKOHA MepUOAMIHOCTH? KaKoBBI €ro OCHOBHBIE YEPTHI?

5. Yto Takoe nepuona, rpymnmna, HoArpynna B nepuoJgu4eckon cucreme?
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6. Kakue moarpynmnel Ha3pIBAIOTCS TJIABHBIMH M KaKUeE - TOOOYHBIMU?

7. Kak u3MeHsI0TCSI MEeTAIITMYECKHUE CBOMCTBA DJIEMEHTOB B TPYIINE U B Iiepuoe?

8. Kak HW3MEHSIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AaTOMOB DJIIEMEHTOB C
YBEJIMYEHUEM MOPSAKOBOIO HOMepa?

9. B kakux rpynmax NEpUOJMYECKON CHUCTEMBl HAXOMATCA DIIEMEHTHI, O0O0pa3yromue
razoo0pasHbie coequHeHus ¢ Bogopoaom? Kakue u3 Hux 001a/1al0T KUCIOTHBIMH CBOMCTBAMU?
10. Ecnu npoBecTH JMHUIO B IEPUOJUUECKON CHCTEME OT O0pa K acTary, TO JIEMEHTHI C KAKUMHU
CBOMCTBAMM OKaXyTCS IO JIEBYIO CTOPOHY 3TOM JIMHUU?

11. IlpuBeaute coBpeMeHHYIO (popMyIupoBKy nepuoanyeckoro 3akona /1. . Menneneesa?

12. Hcnonb3ys, [IC oTBeThTE Ha ClICYIONTHE BOIIPOCHI:

Kak m3MeHsI0TCS CBONCTBA XMMHUYECKHUX JJIEMEHTOB OT JIMTHUS JI0 HEOHA CJIeBa Ha IMPaBo,
PacCIOI0KEHHBIX B MOPSIKE YBEIMUEHHUS UX OTHOCUTENIbHBIX Macc?

* 3aKOHOMEPHOCTU U3MEHEHUs CBOICTB aToma:

- 3apsn sapa

- YUCJIO SHEPTeTUYECKUX YPOBHEH

- paanyc atoma

- BOCCTaHOBUTEJIbHBIEC CBOMCTBA

- OKUCJIUTENbHBIE CBOICTBA

* 3aKOHOMEPHOCTU U3MEHEHUs CBOMCTB MPOCTHIX BELIECTB:

- METAJUIMYECKUE CBOMCTBA

- HE METAJUIMYECKUE CBOMCTBA

* 3aKOHOMEPHOCTU U3MEHEHUs CBOICTB COCAMHEHUN DJIEMEHTOB:

- XapakTep XMMHUYECKHX CBOMCTB BBICIIETO OKCHA

- XapakTep XMMHYECKHX CBOMCTB BBICIIETO THAPOKCUIA

TecTbl 10 TEME

1. Kakoe cBoiicTBO xumuueckux d31meMeHToB J[. . MeHneneeB MONOXKWI B OCHOBY UX
Kiaccudukanun’?

1) OTHOCUTENBHYIO AaTOMHYIO Maccy; 3) BenuuuHY 3apsja siapa aToMma;

2) cTpoeHHE BHEIIHUX 3JEKTPOHHBIX CIIOEB;  4) BAJIEGHTHOCTD 3JIEMEHTA

2. K p-anemeHTaM OTHOCHUTCS:

1) kpemHUi; 2) akTUHUH; 3) renwmii; 4) xpom
3. Yucno opbutasieii Ha p - MOAYpOBHE:
1) 1; 2)3; 3)5; 4)7

4. U3 npuBenTeMaHHBIX 3JI€MEHTOB 3-TO Meproja Hanbolee SPKO BHIPAKEHBI HEMETaNINYECKUe
CBOMCTBA UMEET:

1) Al; 2)S; 3) Si; 4) Ar
5. OOriee 4nciIo 3JIEKTPOHOB Y aTOMa raJlIvs:
1) 21, 2) 24, 3) 31; 4) 52
6. HanmeHnswimmit pagnyc aToMa cpey npuBea | eMaHHBIX DJIEMEHTOB HMEET:
1) Mg; 1) Cg; 3) Si; 4) Cl
7. Psiy sneMeHTOB, 00pa3yromux oKCH bl ¢ oomeit popmynoii RO:
1) Ba, Sr, Ca; 2) P, As, N; 3) C, Si, Ge; 4) B, Al, Ga
8. Cpenu npuBenTeMaHHBIX JIEKTPOHHBIX KOHOUTYpAIUi YKOKUTE HEBO3MOKHYIO:
1) 3d*; 2) 1s%;  3) 3f%; 4) 2pt
9. Yucno BaJEHTHBIX JIEKTPOHOB B aTOME CEJIeHa:
1) 6; 2) 2, 3) 4, 4) 8

PA3JEJI 2. XUMHNYECKHUE PEAKIIUN
Tema 2.1. Tunbl XMuMHYECKUX peaKkuil
IlepeyeHb BONMpoCOB /11 YCTHOT'O 01poca
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UTto Takoe XMMUYecKas CBSI3b?

Uto Takoe 3neKTpooTpUIaTEIbHOCTh? Kak OHa u3MEHsETCs B IIepruoJax u rpymnmax?
Uto Ha3BIBACTCS CTENEHBIO OKUCIICHUS?

Urto takoe nonbl? Katnonsl? AHHOHBI?

Jla¥ite onpeneneHue MOHHON CBS3U.

Jaiite onpeneneHre KOBAJICHTHOM CBS3U.

OT 4ero 3aBUCUT NOJIIPHOCTH CBSA3U?

Kakune mexanu3Mbl 00pa3oBaHus KOBaJCHTHOH CBSI3U BbI 3HaeTe?
. Uto Takoe MeTajinyeckas CBs3b

10. KakoBsI (puznueckue cBOMCTBA METAILIIOB?

11. Yro Takoe BOJIOPOIHAS CBSI3b

12. Mexanu3m 00pa3oBaHUs BOJAOPOJIHOMN CBSI3U

CoNoOR~WNE

TecThl IO TEME

1. U3 nepednciaeHHbIX HIKE BEIIECTB BBHIMUIINTE (POPMYJIIbI BEIIECTB C KOBAJIEHTHOMN MOJISIPHOM
XUMHYECKOHN CBA3BIO.

1) Hy; 2) HCI; 3) KClI; 4) N2O

2. KoBanenTHas HeMoJsIpHAs CBA3b 00pa3yeTcss MEXy aTOMaMH

1) HEMETAaIOB ¢ OJJUHAKOBOM 3JEKTPOOTPUIIATEILHOCTHIO;

2) HEMETAJJIOB C Pa3HOMU AIEKTPOOTPHUIIATEILHOCTHIO;

3) MeTasuios;

4) MeTaJIOB U HEMETAJJIOB

3. Bribepure ¢popmyny BemecTBa ¢ ABOWHOW XMMUYECKOH CBS3BIO

1)O2;  2)Hy; 3) Nz; 4) Cl>

4. B monekye a30Ta KOJIUYECTBO OOIINX ANEKTPOHHBIX Map

1) onHa; 2) nBe; 3) Tpu; 4) yetbipe

5. B coegmnenun H2S xumuyeckas cBs3b

1) koBasileHTHas MoJIApHAs;  2) KOBAJCHTHasi HEMOJsipHasi;  3) Metayinyeckasi;  4) HOHHAs
6. Beibepute mapy XMMHYECKHX JJIEMEHTOB, MEXAY aTOMaMU KOTOPBIX OOpa3yercss MOHHAS
XUMHUYECKasl CBSI3b:

1) HaTpwii ¥ Kanui; 2) BOAOPOA U KHCIOPOMA;  3) HATPHUIl U KUCTIOPOI; 4) Bozopoa u
BOJIOPOJ

7. Tlourpaiite B «KpEeCTUKU- HOJIUKWY». [I0KaXUTe BBIMTPBIIMIHBIN MyTh, COCTOSIIIUN U3 Gopmyn
BEILECTB C MOHHOM CBS3bIO:

H.O S MgO
CaH» H2 CaO
(O] Li2O NaoS

CocTtaBbTe cXeMbl 00pa30BaHHsI XUMHYECKON CBSI3H JIJISl IBYX BEIIECTB U3 BBIMTPHIIIHBIX ITYTEH.
YnpaxkHeHus no reme

1. M306pa3uth cxemy 00pa3oBaHMs CBS3U:

— nonHoii B monekysie BaCly

—KOBAJIEHTHOM Bsi3H B MoJiekyse HoO

—BOJIOpOoIHOM B Mosiekyse HoO

—METaJNTNYECKON B MarHuu

Tema 2.2 DyekTpojMTHYECKAS] JUCCONUALNNS U MOHHBII 00MeH
IlepeyeHb BONPOCOB /ISl YCTHOTO BOIpoca

1. Kakwue BemecTBa CYUTAIOT 3IEKTPOJIUTAMU?

2. Kakue BemiecTBa CUUTaIOT HEJIEKTPOITUTAMHU?

3. Kakue cunpHbIC 2IEKTPOJIUTHI BBl 3HACTE.
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4. Kakue crnabble 3JIeKTPOIUTHI BBl 3HaeTe?

5. JlaiiTe onpeneneHne KUcaoTaM, OCHOBAHUSAM, COJISIM C TOUKH 3peHus TO]]
6. Urto Ha3bIBaETCS TUAPOTH3OM?

7. Kakue BeliecTBa MoJBepraroTcs ruIpoausy?

TecThl IO TEME

1. Heanektponuramu sIBIISIIOTCS 00a BEIIECTBA B Mape:

1) ruapokcua 6apus (p-p) ¥ a30THASE KUCIIOTA; 3) STUJEHTIIUKOIIB (P-p) U METAHOI;

2) cepHast KHCIIOTa U Cyiabdart HaTtpus (p-p); 4) aTaHON U XJOPHU KanbIus (p-p).

2. Cymma Bcex KO3(p(PUIMEHTOB B COKpAIICHHOM HWOHHOM YPAaBHEHUH pPEAKIUU MEXKIY
pacTBOpaMH XJIOpUa KabIl¥sl U KapOOHATa HATPUs paBHA

3. CokpamieHHoe MOHHOE ypaBHeHHe peakuun Cu?* + 20H — Cu(OH)2| cooTsercTByer
B3aUMO/ICHCTBHIO BEIIECTB!

1) CuSO4u Fe(OH)2; 2) CuClou NaOH; 3) CuO u Ba(OH); 4) CuO u H20.
4. Cpena BOJHOTO pacTBOpa cysibdara aMMOHHS:

1) HeliTpanbHas; 2) mienoyHas; 3) xucnas.

5. lllenounyro cpeay UMeET BOJHBIN PacTBOP:

1) kapOoHaT KaIus; 2) XJIOpU/I JINTHS, 3) HUTpAT LUHKA; 4) cynbar HaTpUSL.

6. HeliTpanpHylo cpeay UMeeT BOIHBIN pacTBOP:

1) xnopun G6apus; 2) kapOOHAaT JIUTUS; 3) HUTpaT aMMOHHUSI; 4) cynb un
MarHus

7. YCcTaHOBUTE COOTBETCTBHE MEXAY (DOPMYIION COJIHM U TUTIOM THAPOIIN3A:
®opmyna conu | Tun ruaponusa

1) BaBr; A) 1O KaTHOHY;

2) KoSOg; b) o annony;

3) Zn(NOgz)2. | B) mo kaTHOHY 1 aHUOHY;
I') e rupponusyercs

8. YcraHoBHTE COOTBETCTBHE MEXKY Ha3BaHHEM COJIM U CPElOH ee BOJTHOTO pacTBOpa:
‘ ®dopmyna conu ‘ Cpena BogHOrO pactsopa

PA3/IEJI 3. CTPOEHUE ¥ CBOMCTBA HEOPTAHUYECKHX BEIIIECTB
Tema 3.1: Knaccudukauus, HOMEHKJIATypPa U CTPOEHUE HEOPTraHUYeCKUX BellecTB
IlepeyeHb BONPOCOB VISl YCTHOI'O ONIPOCa
1. Kakwue BemiecTBa Ha3bIBalOT OKCHIAMH?
2. JlaiiTe ompeneneHrne OCHOBaHUSM MCXO/IS U3 UX COCTaBa.
3. Ha kakue rpymnribl JesT OCHOBaHUS?
4. JlaiiTe ompeereHUE KUCIOTaM HCXOS U3 UX COCTaBa.
5. Ha kakue rpynmsl AesT KUCIOTHI?
6. JlaiiTe ompeneneHue coysiM MCXOS U3 COCTaBa ATHX COSIWHEHHM, ISl KaKOW TPYIIBI COJiei
3TO ONPEAEIECHUE CIIPABEIIINBO?
7. Kak xknmaccudumupyrot comnu?
8. Kakumu 0coOeHHOCTMH XapaKTepU3yeTcs CTPOCHHE aTOMOB METaJlNIOB?
9. Kak u3MeHSIOTCS MEeTAIUTMYECKHE CBOMCTBa XUMHUYECKHIX AJIEMEHTOB B IEPHO/IaX M TPYIIIIax
tabmuisl MenaeneeBa? Kak 9TH n3MeHEHHs CBA3aHBI CO CTPOCHHUEM aTOMOB HJIEMEHTOB?
10. Kakue 13 XUMHYECKUX 3JIEMEHTOB-METAJIOB MTPOSBIISAIOT IBOHCTBEHHBIC cBOMcTBA? [Touemy?
11. Kakue srneMeHThI Ha3bIBAIOT MakpodjaeMenTamu? Mukpoanementamu? Kakue u3 MeTamion
OTHOCSATCS K MUKpo- U makposnemenTam?
12. Kakyro OHMOJIOTHYECKYIO0 pOJb UTPAIOT HEJOCTAaTOK M M30BITOK METAJUIOB B OpraHU3Me
pacTeHUI U KUBOTHBIX ?
13. Oxapaktepusyiite TIOHSATHE AJIEKTPOOTPULIATEIILHOCTD. CpaBHute pan
3JIEKTPOOTPULATENBHOCTH HEMETAIIJIOB C PSAJIOM HaIPSHKEHUN METAJIOB.
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14. OxapaxTepusyiiTe OKUCIUTENbHbBIE CBONCTBA HEMETAJIIOB.

15. Oxapaktepu3yiiTe BOCCTAaHOBUTEIIHHBIC CBOWCTBA HEMETA/UIOB, HAIMMIIUTE YPaBHEHUS
peakumii. Kakum KpUCTaIIM4ecKUM CTPOEHHEM M CBOWCTBaMH OyayT o0Jaaarh JeTydyue
BOJIOPOJIHBIE COETMHEHUSI HEMETAIIIOB?

16. HazoBute obnactu npuMeHeHHs cepbl, pochopa, xiopa, yriepoaa, a3ora

TecThI IO TEME.

1. BeiGepure GopMyny «TPEThEro JHIIMHEr0» BEIICCTBA B KAXKIOM DSy, UCTOIB3YS 3HAHUS O
KJ1accu(pUKaMu HEOPTAaHUYECKUX COSAMHEHUN:

1)CaClz, MgO, AlO3; 2) HNO3, H20, H2S04; 3) COg, CuO, SO3

2. 3Has Ki1accu(UKAII0 HEOPTAaHMUECKUX COCTMHEHUH, paCIIPeIeINTE BEIIECTBA 110 OCHOBHBIM
kiaaccam.  NaCl, NaOH, CO,, Ba(OH)2, H2SO4, Cu(OH)2, HF, SOs, MgO, Li.O, Mg(OH)CI,
Mg(OH)2, HNO3z, NaxCO3, KoHPOg4, HoS.

Oxcuanl: OcaoBanus: Kuciaorer: Conu:

3. YcTaHoBUTE COOTBETCTBHE MEXKIYy XHUMHUYECKOH (opMmynoil BelecTBa U KJIACCOM
HEOPraHWYECKUX COCAMHECHHI, K KOTOPOMY OHO MPUHAJIICHKHUT.

Xumnueckas popmyina | Kilacc HeopraHu4ecKux CoeIMHeHUI

1) MgO; A. Kucnortsr,

2) HaPOg, b. lenoun;

3) AlI(OH)3; B. Oxcuppr,

4) NaOH. I'. HepacTBOpHMBbIE OCHOBAHHS.

4. DnekTpoHHas Gopmysia aToMa MarHus:
1)1s22s2 2) 1s%2s? 2p°3s? 3) 1s%2s? 2p°3st 4) 1s22s?
2p°3s23p?

5. B kakoMm psgy XUMHUYECKHE OJJIEMEHTBI PACIONOXKECHBI B TOPSAKE YCHICHUS
METAIUTUYECKUX CBOUCTB?

1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
6. Meramt, 00IaTaroNIMi caMOi BBICOKOU JICKTPOIPOBOHOCTBIO, - 3TO

1) xene3o 2) menb 3) cepebpo 4) amoMUHUT
7. Hawubomnee SHEPTHYHO B3aUMOJICHCTBYET C BOJIOM:

1) xanwmii 2) HATpHiA 3) KanbIuit 4) Maruuii
8. T'mapokcua IIMHKA B3aMMOJICHCTBYET C KaX]IbIM U3 JBYX BEIICCTB:

1) HCl u CO2 2) NaOH u H2SO4 3) SiO2u KOH 4) NaNOs u

H2S04

9. MeTtoasl nepepa60TKI/I PyA, OCHOBAHHBIC HAa BOCCTAHOBJICHUU MCTAJUIOB U3 OKCHUIOB
IIpH BBICOKUX TEMIICpATYypaX, HA3bIBAOTCA:

1) rugpomeramutyprus;  2) NUPOMETAJULYprusi;  3) sJekTpoMmeramnyprus;  4)
rajJbBaHOCTETUS

10. Hemertamibl pacmoioKeHbI:

1) B mepBoii mosnoBure [1.C.; 3) B mpaBo# BepxHeit yactu [1.C.;

2) Bo BTOpoi nonosune [1.C.; 4) B neoii HmxHei yactu I1.C.

11. Kucnotasie cBoiicTBa okcu10B B psiay SiO2, P2Os, SOz, Clo07:

1)1, 2) s 3) cHavanof, 3aTemM] ; 4) cHavano| , 3atem?.

YnpaxkHeHus 1o Teme.
1. Ha ocHOBaHUU TOJIOKEHUS METAJUIOB B JEKTPOXUMUYECKOM PSAY HAMPSOHKEHH 00OCHYHTE
BO3MOKHOCTb MPOTEKAHUS CACAYIOINUX XUMUYECKUX PEAKIIAMN:

‘ Bapuanrt 1 Bapuant 2
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a) Zn u CuSO4 a) AlClzu Au
b) Al u HxO b

c)Cu u te 1 H.O

d) Na u HO Mg u HCI

e) Fe u AICI; &) Hg FedLO

CocraBbTe ypaBHEHHS BO3MOXKHBIX XUMHUYECKUX PEAKIUH.

2. Hanmmwmre ypaBHEHUS peaKIlHii, WILTIOCTPUPYIOIINE CICTYIOIINE TPEBPAIICHHS:

a) Clo > HCI - CuCl, - ZnCl; - AgCl

6) P>P205>H3P0Os>NazPOs

B) Si=>Si02>NazSiOz—> CaSiOs

3. MOXHO I MOJIY4UTh BOJOPO] B3aMMOJCHCTBHEM CBUHIA C PACTBOPOM CEPHON KHUCIOTHI?
[Touemy?

4. Omnpenenmure Kod(OOUIMEHTHI B CICIYIONIEM YPaBHEHUH PEAKIMH, HCIONB3YS METOJ
3JIEKTPOHHOTO OanaHca:

Ca+ HNO3 2 Ca(NO3)2 + NH4sNOs + H20

5. CocraBpTe ypaBHCHHE PEaKIMU B3aMMOACHCTBHS Gochopa ¢ a30THOW KUCIOTOU, KOTOPYIO

OIINCHIBACT CJIe,Z[yIOIHaH cxema.
P + HNO3 + H2O - H3PO4 + NO

3amayu mo TeMe

1. Kakoif 06beM Bo3ayxa (H. y.) motpedyercs Juisi cxuranus 36r maraus, coaeprxaniero 25%
okcuaa aroro metaa? (HamomuHaem, uTo oObeMHas 10JIsI KUCIOPOJA B BO3JIyXE COCTABISET
0,21.)

2. Kaxkoit o6bem Bogopona (H.y.) MOXeT ObITh MOJYYeH MPU pacTBOpeHuU B Bone 120mr
KaJIBIIMS, €CIIM BBIXO/I Ta3a cocTaBisgeT 80% OT TEOPETHIECKH BOZMOKHOTO?

3. B cocraB HepxkaBeromieit cranu Bxoaut 12 % Hukens, 8 % Xpoma, ocTaibHOE - KEe30.
CKOJIbKO KHMJIOTPaMMOB Ka)/10r0 U3 METAJIJIOB HEOOXOAUMO /7Sl TIOJyYeHUs 2 T HepKaBerHku?

4. Kakoe KOJIMYECTBO BEIIECTBA KAXJIOTO KOMIIOHEHTa BXOAMT B COCTaB | KI HepiKaBEHKHU
(comepaHre KOMIIOHEHTOB CIUIaBa JaHO B IpebIayILel 3a1aue)?

5. Ilpu B3ammopeiictBum 535 r 20%-ro pacTBOpa XJOpUAa aMMOHHS C HEOOXOIUMBIM
KOJIMYECTBOM THIPOKCH]IAa HaTpus ObuIo mostyueHo 33,6 1 amMuaka (H. y.). KakoB BbIxo ammuaka
B IIPOLIEHTAX OT TEOPETUUYECKU BO3MOKHOro? Kakoe konMuecTBO BellecTBa r'MIPOKCUIA HaTPUs
noTpedoBaIOCh I peaKuu?

Tema 3.2: Pu3uKo-xuMHUYeCKHe CBOHCTBA HEOPraHMYECKHUX BellecTB

Ilepeyenb BONPOCOB /I YCTHOTO BOIpoca

1. Kak xmaccupunupyrorT XHUMHYECKHE pEaKIUHd TO YUCIY M COCTaBy pEarupymiiux u
00pa3yromuxcs BemecTB?

2. Peaxiuu Kakoro THIIa BCET/IA SBISIOTCA OKUCIUTEILHO- BOCCTAHOBUTEIHHBIMU?

3. Kakoe BeniecTBO Ha3bIBAIOT KATAIH3aTOPOM?

4. Kakoe sSBJICHHE HA3BIBAIOT KaTaan30M?

5. Kak B Bameit Oyaymieit mpodeccun UCIOJIb3yeTCsl TeTI0Ta, BBIACISIONIASACS PHU MTPOTEKAHUU
HK30TEPMUUYECKUX PEaKLIUii?

6. Kakwue peakuny Ha3pIBAIOT OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIMU?

7. Kaxkue mporieccsl Ha3bIBAIOT OKUcIeHueM? BoccranoBineHreM?

8. Kakoe BemecTBO Ha3pIBarOT okucinreneM? Bocctanosurenem?

9. Or kakux, (hakKTOPOB 3aBUCHUT CKOPOCTh XUMUUYECKOUN peakiiuu?

10. Kakue xaTaim3aTopbl UCIOIB3YIOT Ha TPOU3BOJICTBEHHBIX MPEANPHUATHAX BAIIETO MPOPUIIs?
11. TloueMy NpOAYKTHI XpaHST B XOJOAUIbHUKE?

12. Kakwue peakiuy Ha3bpIBalOT HEOOPATUMBIMH?

13. Kakue peakuuu Ha3bIBalOT 0OpaTUMBbIMU?
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14. B uem 3akirouaercst xumudeckoe paBHoBecue? Kak ero cMecTuTs?

15. Chopmynupyiite npunnun Jle [larense.

TecTsbl 10 TEME

1. YkaxuTe peakiuio, KoTopas SBISCTCS PeaKueil COeTMHCHUS U UJIET 0€3 N3MEHEHUS CTeTIeHeH
OKHCJIEHHUS JIEMEHTOB

1) S+ Oz = SO2; 3) SOz + H20 —* H2SOs;

2) 2KNO3 =+ 2KNO2 + O; 4) 2A1(OH)s =+ Al1.03 + 3H.0

2. Peakuus 2Al + Fe;O3 = 2Fe + A1,03

1) 3amenienus; 2) NpUCOEANHEHNS; 3) oOmeHa; 4) paznoxeHus
3. Peakuus, He ABISIONIASACS OKHCIUTEIBHO-BOCCTAHOBUTEIHHOM

1) Ca+2H20 — Ca(OH) + Ha; 3) CaHz +2HC1 —* CaCl2 + 2Hz;

2) CaO + H20 — Ca(OH)z; 4) Ca+2HCI —* CaClz2 + Hz

4. ITocraBbTe KO GUIMEHTH B YPABHEHUN PEAKIIUH:
Mg + H2SO4 = MgSO4 + H2S + H20. Ykakure kodppuiimeHT nepes OKUCIuTeIeM

1) 5; 2) 6; 37, 4) 4

5. DHOoTepMHUYEcKas peaKkivs Pa3ioKeHUs

1) C+H0=CO+Hz-Q; 3) CaCO3 =CaO + CO2—-Q;
2) N2+ 02=2NO -Q; 4)2CO+02=2C0O2+Q

6. 'omoreHHast peaxius

1) Fe(T)+CuSO4(p-p) = Cu(r) +FeSO4(p-p); 3) CaCOs3(t) +2HCI(p-p) = CaClz(p-p) +H20(x)
+CO2(n);

2) NaOH(p-p) + HCI(p-p) = NaCl(p-p) + H2O(x); 4) Zn(t) + 2HCI(p-p) = ZnClx(p-p) + Ha(r).
7. Knaccudpunupyiire peakuuto NaOH(p-p) + HCIl(p-p) = NaCl(p-p) + H20(kx) + Q mo
CJICAYIOUIUM ISATH IPU3HAKAM.

1. A) coenunenusi, b) 3amemenus, B) paznoxenus, ') oOmena

2. 1) OKUCIUTETBbHO-BOCCTAHOBUTEIbHAS, E) HE OKUCIUTENbHO-BOCCTAHOBUTEIbHAS

3. X) sk3otrepmuueckasi, 3) sHAOTEpMUYECKAS

4. N) romorennas, K) rereporennas

5. JI) neobparumas, M) obpatumas

OtBer naiiTe B BUJI€ OCIEA0BATENbHOCTH OYKB, COOTBETCTBYIOIIUX LU (pam 1o nopsaxy oT 1 110
S.

a) BEXXM; 6) TEXXWT;  B) I'JUKWJL, 1) FE3NJI

YnpaxkHeHus 1o reme.

1. B xakoM HampaBJIeHUM CMECTUTCSI XUMHUYECKOE PAaBHOBECHE B CIEYIOLINX CHCTEMAX:

a) MpU MOHMKEHUHU TeMIIEpaTyphl; 0) P MOBBILICHUN AaBICHHUS;

B) NIPH MOHWKEHUH KOHIIEHTPAIIUHN UCXO/IHBIX BEIIECTB?

a) 2CO+ 0 <=>2C02 + Q; B) N2 + O2 <=>2NO - Q;

0) 2NO <=> N204 - Q; r) 2502 + 02<=>2S03 + Q

2. OmnpenenuTe CTETIEHU OKUCIICHUS AJIEMEHTOB B coennuenmsx, nmeromux ¢popmyisl: CasPo,
P20s, H3POs, Caz(POs4)2, H4P207

3. XuMuYeckre CBOWCTBA METAUIOB XapaKTEPU3YIOTCS OIHUM CIOBOM — BOCCTAHOBHUTEIIH.
Hamummre ypaBHEeHUs! peakluy alFOMHHHUS: a) C COJSHOM KuciaoToi; 0) xmopumom meau(Il); B)
KHCIIOPOJIOM; T) cepoil. PaccMoTpuTe OKMCIUTENBHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI.

4. A3oTHas KMCJOTa JH000H KOHIIEHTpAIMK BOCCTAaHABIMBACTCS METaNIaMH HE J10 BOIOPO/a, a,
Hanpumep, 1o okcuna azota (II). PacctaBbre k03 duLIIEHTH METOIOM 3JIEKTPOHHOTO 6ajaHca B

YPaBHEHHMH PEAKIIUH a30THOM KUCIIOTHI C MEMBIO
Cu + HNO3 = Cu(NOs)2 + NO + H20
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5. Kak Biusier yBenmu4eHHE NABJICHHS Ha IMOJIO)KCHHWE PABHOBECHS B CICIYIOMIMX OOpaTHMBIX
peaxkusx:

a) SO2 (r.) + CI2(r.) < === > SOCla(r.);

0) 2NO(r.) + O2(r.) < ===>2NO2(r.);

B) SO2(r.) + H2O(k.) < ===> H>SO03(p.);

6. Jaiite xapakrepucTuky cienyromen peakuu C )+ O2 (raz) < ==> CO7 (ra3) +393,5 x/Ix
0 CIeAyIoUIeMy IUIaHy:

» C U3MEHEHHEM COCTaBa BEIIECTB (COSAMHECHHE, PA3JIOKCHHSI, 3aMEIIICHIE, OOMEHA).

* be3 u3MeHeHus: KaYeCTBEHHOI'O COCTaBa BeUIeCTBa (/IOTPOIHS, U30MEPH3AIH).

* C uU3MEHEHHEM CTeNeHEH OKUCICHUS.

* be3 u3MEHEHUs CTeNeHEN OKUCIICHHUSI.

» Dx3orepmuyeckue (+Q), sngorepmudeckue (-Q).

= HeoOpaTumsbie, 0OpaTuMbIeC.

* [OMOTcHHBIE, TETEePOTCHHEIC.

» KaranuTudeckue, HeKaTaIUTHYECKUE.

3amayu mo TeMe

1. Kakoe xoiMuecTBO BELIECTBA kKeje3a 00pa3yercs B pe3yibrare B3auMoaecTeus 640r okcuaa
xenesa(Ill), cogepxatero 5% npumecei, ¢ U30BITKOM aTIOMUHUSA?

2. Bo cKoIBKO pa3 BO3pacTaeT CKOPOCTh PEaKIHH IIPH YBEIHUEHHHN TeMIepaTypsl ot 10 1o 40°C,
€CJIM TeMIepaTypHbIil ko3 duirent pasex 27?

3. Ilpu noHmkenuy Temnepatypsl peakiuu oT 100 10 70°C cKOpoCTh peakmuy yMeHbIIUIACh B
27 pa3. Paccunraiite TemnepatypHbiii K03 GuineHT.

Yupaxuaenus mo reme «Merajiibl 1 HeMeTALIIbD)

BcrnoMuuTE Ha3BaHUS COSAMHCHHIA MISIIOYHBIX METAJIJIOB H COCTABbTE UX (POPMYJIBI:
Kayctuueckas coma. (NaOH)

Kaneiuauposannas coma. (Na2COs)

[Muiesas coza. (ABYyrJIeKUCIBIM HaTpueM, OnkapooHatoMm Hatpus, NaHCO3)

Kanueas cenmutpa. (KNO3)

[Moramr (K2COz)

Maiite Ha3Bauust coemuHenusMm kaibims: CaO, Ca(OH)z, CaCOs, CaHCOgz, BcriomHHTE
TPUBUAIBHBIE HA3BAHUS DTHUX BEIIECTB.

3. Kak Ha3pIBaIOTCS OTIIOKEHUS, CBHCAIOIIUE B BHJIC TUTAHTCKUX COCYJIEK CO CBOJIA MeHiephi? A
pacTyliue HaBCTpedy UM CO JHA Temiepsl KoMoHHBI? Kakue xumudeckue mpouecchl Ipu 3TOM
POUCXOAT?

4. Tlpu BO3MEHCTBUHM KHCIOTHBIX JOXKAEH CTpOCHHS paspymiatorcsa. Kakue peakuuu mpu 3TOM
IIPOUCXOAT?

NDe e ¢ ¢ 0

CuryalnuoHHbI€ 321241

IHoyemy NpPOUCXOAUT HAKOIJICHHE OKCHU/IOB cepbl B aTmocdepe?

OKcupl cephl MONaal0T B OKPYXKAIOIIYIO CPEIy KaK €CTECTBEHHBIM ITYyTEM, TaK U B pe3yJIbTaTe
AHTPOIIOTEHHOU JesTeNbHOCTU. B pesynbpTaTe NesATeNbHOCTH YeloBeKa B aTMOc(epy MonagaroT
3HAUYUTENbHBIE KOJUYECTBA COCIMHEHHI CEephl, TJIaBHBIM 00pa3oM B Buje ee auokcuna. Cpemu
HMCTOYHHKOB JTHUX COCIMHEHHN Ha MEPBOM MECTE CTOUT YTOJb, CKHUTAEMBIM B 3JaHHUSIX M Ha
DIIEKTPOCTAHIIUAX, KOTOphld maer 70 % aHTpomoreHHbIX BHIOPOCOB. OKCHIBI TaKkKe
BBIOpAchIBAIOTCSI B arMochepy aBTOMOOWIISIMU, DSJEKTPOCTAHIMSAMH, METALTYyPTHYECKUMU
3aBOIaMH.
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3anauva. [IpousBoacTeo nuuka B CIIA B cpennem coctasisieT 600 Thic. T B roa. Kakas macca SO»
MOJKET OBITh BBHIOpOIIIEHA C JBIMOBBIMH Ta3aMH B aTMocdepy, eclid BeCh 3TOT IHMHK MOTy4YaroT
BBIIIJIABKOM U3 ZnS.

[Tocne pemenus 3aqa4u MO TEME OTBETHTE HA BOIIPOC CTOSAIIUI B HaYasle Baliel paboThl.

PA3JIEJI 4. CTPOEHUE 1 CBOMCTBA OPTAHUYECKHUX BEIIECTB

Tema 4.1 Kinaccndpuxanus, cTpoeHre 1 HOMEHKJIATYPAa OPraHM4YecKHX BellecTB

Ilepeyens BOpPOCOB VI YCTHOI'O OIIpoca

1. Yro m3y4aer oprannyeckass Xumus?

2. Yro BBI 3HaeTe 00 OPraHUYECKUX BellecTBax?

3. B uem oTiiMune opraHUYeCcKuX BEIIECTB OT HEOPraHUYECKUX?

4. ChopmynupyiiTe U TOSCHUTE OCHOBHBIE TMOJOXKEHUS TEOPUU XMMHUYECKOro cTpoeHHst A.M.
Bbytneposga.

5. OxapakTepusyiTe NOHITHE BAJICHTHOCTb.

6. Kakyro BaleHTHOCTb IPOSIBIISIOT aTOMBI YTIIEPOAa B OPraHUYECKUX COSTMHEHUSX ?

7. Kakue BemiecTBa Ha3bpIBatOT oprannueckuMu? Kakue oprannueckue BemecTBa BXOAST B COCTaB
pPacTUTENIbHOM M )KUBOTHOM KJIETOK?

8. UeM MOXHO OOBSCHUTH OTPOMHOE YHCJIO OPraHHMYECKUX COEAWHEHHH IO CPaBHEHHIO C
HEOPraHUYECKUMU?

9. Kakue npu3Haku MoJIOKEHBI B OCHOBY KJIaCCU(UKAIIUN OPraHUYECKUX COSAMHEHUN?

10. Kakyro rpymnmy atoMoB Ha3biBaloT (QyHKIIMOHANBHOU? Kakue pyHKIIMOHATbHBIE TPYIIIBI BaM
u3BecTHbI? Hammmmre mx GopMynsl U HA30BUTE KIACCHI COSAMHEHUH, CONEpKAIIUX JaHHBIE
TPYIIIIBIL.

11. Kaxkwue BemecTBa Ha3bIBAIOT U30MEpaMu?

TecTbl 10 TEME

1. Ilo npuBenEHHBIM CTPYKTYPHBIM (pOpMYyJiaM OINPEAETUTE KIIacC YrIeBOJOPOIOB:

1) CHs - CH2- CH2 -CHzg; 2) CH3- CH= CH- CHg; 3) CH=C - CHzg;

2. Onpenenure, K KakoMy KJaccy OPTraHHYECKHUX BEIIECTB HPHUHAMIEKAT COCTUHEHUS CO

cienyomuMu Gopmyiamu:

1) CH3-CH2-OH; 2) CHsz - CH2 - CH2 - COOH; 3) CHs - CH2- CH2- NH2

CocTaBbTe Ha3BaHUS OPraHUYECKUX BEILIECTB 0 UX CTPYKTYPHBIM (opMyiam:

3. Hammmmre cTpyKTypHBIE (HOPMYIIBI CIIEAYIONINX BEIIECTB:

1) nponas; 2) 6yren-1; 3) rekcaHoBasl KMCIIOTa;

4. BpiGepuTe U30MEPBI CPeIU MPEIT0KEHHBIX (POPMYIL.

1) CsHu; 2) CHz - O - CHj3; 3) C3HgO: 4) CoHsOH; 5) CsHao.

5. CoctaBbTe BO3MOXHBIE U30MepbI 171 yrieBogopoaa CeHia.

6. JlomonHuTk. — CIIOCOOHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB 00Opa30BbIBATH

OTpeIeNIEHHOE YHMCIIO CBSI3el C IPYrUMH aToMaMu

7. JlonmonHuTh. ATOMBI B MOJIEKYJIaX COEIMHEHBI PYT C JPYTOM COTIIACHO UX , IpUYEM

yIaepoJ B OpPraHMYeCKUX BEIIECTBAX BCEr/la YETHIPEXBAJIEHTEH, a €ro aTOMbI CIIOCOOHBI

COEIMHATHCS B LIENH JIMHEHHOTO, Pa3BETBICHHOI0, 3AMKHYTOI'O CTPOEHHUS.

8. JlormomauTh. CBOWMCTBA OPraHMYECKUX BEIISCTB OMPEICISIFOTCS HE TOJIBKO WX u

KOJIMYECTBEHHBIM COCTABOM, HO M IOPSJAKOM CBSI3M aTOMOB B MOJIEKYJE, T.6. XMMHUYECKUM

CTPOECHHEM.

9. JlomonHuTh. ATOMBI B MOJEKYJIaX OPraHMYECKHUX BEIIECTB OKAa3bIBAIOT JpYr Ha JApyra
BIIUSIHUE, OT KOTOPOI'O 3aBHUCST CBOMCTBA BEILIECTBA B IIEJIOM.

10. Hamummre cTpyKTypHBIE (hOPMYJIBI BEIIECTB 110 UX MOJEKYISAPHBIM (GOpMYyJIIam:
1) CsHs; 2) CHCls; 3) CH4O; 4) CHsN.
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Tema 4.2: CBolicTBa OpraHMYeCKHX COeIMHEHU
TecThl IO TEME
1. Ykaxute omuO04YHOE ONPEICIICHNE aTKaHOB:
a) peeNIbHbIC YTIIEBOIOPO/IbI;
B) HACBIIICHHBIC YTIIEBOAOPO/IbI;
0) KapOOIUKIMYECKHE COSTUHEHHUS (B MOJICKYJIaX UMEIOTCS ITUKJIbI);
r) mapauHOBBIC YTIEBOIOPOIbI.
2. Ilpu3Haku, XapaKTepU3YIOIINe CTPOCHUE aJIKAHOB:
a) SP3-rubpummsanus, miockas Gpopma Mosekys 120°, u I -CBs3H;
0) SP-rubpuanzanus, muHerHas popma monexyn 180°, u n-cBszu;
B) SP3-rubpuansanus, Gopma Monekyn — terpadap 109°28' 11 -cas3m.
3. B030yXIeHHBIIT aTOM yriiepojia UMEET AIEKTPOHHYI0 KOH(PUTYPAIHIO:
a) 1S%22S22P%  6) 1S22S22P%; B) 1S%22S22P% 1) 1S22S12P3,
4. PaccrostHEE MEXIy aTOMaMH yTIiIepo/a y ajJKaHOB:
a) 0,154am;  6) 0,134am;  B) 0,1208M; 1) 0,140HM.
5. IlpormeH, coenmuHenne GopMyia KOTOPOTO HMEET CTPYKTYPHYIO (OpMYITy
a) CH,=CH; 06)CH=CH; B)CH>=CH=CHy; r) CH2=CH - CH3s
6. MoJiekyiia BeIecTBa UMEIONIAst JBOWHYIO CBSI3b:
a) otuHa;  0) m300yTaHa;  B) ATCHA; I') ICHTaINCHA
7. K coenunenus, umeromuM oo0uryro popmyny CnHzn oTHOCHTCS
a) OeH3on  0) TekceH B) MUKIOOYTaH  T) reKCaJueH
8. JlaiiTe Ha3BaHUE CIEAYIONIEMY BEIIECCTBY:
CHs- CH = C- CHz- CH- CH3
| |
CHs CHz3s
9. IlpomaaueH, coennHeHe (HOpMyIa KOTOPOTO UMEET CTPYKTYPHYIO (hopMyITy:
a) CH,=CHz; 6)CH=CH; B)CH,=CH=CHg; r) CH2=CH — CHs
10. Coemunenus, umetromue oomyio popmyiny CoHan-2:
a) OeHzon  0) rekceH B) HIUKJIOOYTaH  T) reKcajaueH
11. HazoBure cneayroiiee BEMEeCTBO:
CH2=C- CH- C =CH2
| |

CHs CHs
12. CrpykrypHas popmyina aneTuieHa:

a) CH,=CHz; 06)CH=CH; B)CHs—CH2-CHszs; r) CH2=CH - CHs
13. Mornekyna BemiecTBa UMEIOIIast 1BE T-CBA3H:

a)aTuH; 0) M300yTaH, B) JTEH, T') UKJIOTICHTaH
14. BemectBa c o0uieii ¢popmysoi CnHzn-6 0THOCATCS K Ki1accy:
a) aJIKaHOB; 0) alKeHOB; B) QJIKHHOB; T') apECHOB.
15. Tlpwu B3auMopeiicTBUU O€H30J1a ¢ OpOMOM B MPUCYTCTBUU Katanuzaropa (FeBrs) momyqaercs:
a) OpomOeH3ouI; 0) rexcaOpOMIIMKIOTeKCaH; B) 1, 3, 5-TpubGpomben3oi; r) 1, 2-
TUOpoMOEH301.
16. YcranoBure cOOTBETCTBHE MEXAY (OpPMYNIO TOMOJOIMYECKOrOo psAJa W Ha3BaHHEM
BEIIECTBA, MPUHAIJIKAIIETO K HEMY:

dopmyiia TOMOJIOTHYECKOTO psijia Ha3zBanue BemecTBa
1) CnHon+2; A) 6eHzon B) atunen
2) CnHon b) nponaauen I') 2-mMeTunnponan

17. Hanuiurte ypaBHEHHs pEaKLUii, IPH TIOMOLIH KOTOPBIX MOYKHO OCYHIECTBHUTH CJICIYIOIINE
npeBpaiieHus (Ipu HEOOXOJMMOCTH YKaXKUTE YCIOBHS UX TPOTEKAHMs):
MeTaH —>XJOpMETaH —>3TaH
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XHUMHUYECKHI TUKTAHT - YTBepKIeHHe
3aganue. Eciu cornaceH ¢ yTBep:KJI€HUEM, TO PSIIOM C ITOPSIIKOBBIM HOMEPOM ITOCTaBb 3HAK «+»,
€CJIA HET, TO «-»

CoNoA~WNE

ADADADDADRAWMWWWWWWWWWRNRNRNNNRNNNNNNRPERERERRRERRR R
OV RARONFRPOOONNONRNONRPOOXINIODURWONRPRPOOONOUTAWNREO

O6mas hopmyna ankeHoB Cn Hon +2.

B Monekynax ajqkeHOB /1B JBOWHBIE CBSI3U.

J1J1s alKeHOB XapaKTEPHbI PEAKIIMK 3aMEIICHUSI.

AJKEHBI - HEHACHIIIICHHBIE YTIIEBOAOPO/IBI.

AnkeHsl — cbipbTema Juis oaydYeHus: OJIMMEPOB.
dopmyia stena — CoHa.

AJIKEHBI PUMEHSIIOT JJIsl CBAPKU METaJLIOB.

OTeH Moyy4yaroT JerupaTanuenl 3TaHoa.

Ha3Banus ankeHOB 00pa3yroT ¢ moMoIisio cyhdrkca — aH.

. JIJIs aIKEHOB XapaKTePHBI PEAKITUU TPUCOCTUHEHUS.
. Ankensl TopsT ¢ oopazoBanrem CO2 u H20.

Oo6mas popmymna amxeHoB CnHan.
®opmyna stena CoHo.

. AJIKEHBI — MPEIETbHBIC YTIIEBOOPOIBI.

B moneknax ankeHOB OJHa ,Z[BOI>'IH35{ CBA3b.

. Ankensl obecriBeunBaroT pactsop KMnO4 u nopa.
. ATOMBI yriepo/a B MOJNEKyIaxX aJKeHOB HAXOATCS B SP° — THOPHUIHOM COCTOSHHUM.
. B Mostekynax ankaJaueHOB OJlHA JBOWHAS CBS3b.

OTeH - BayKHEHIINN npeaACTaBUTCIIb AJIKAAUCHOB.

. st ankaiMeHOB XapaKTEepHbl PEAKIUU 3aMEILECHHUS.
. AJKaJMieHbI - HEHACBILIECHHBIE YIJIEBOJOPOIBL.
. Anxaauensl — celppTema JUIsl oTy4eHUsl TOJIUMEPOB.

®opmyia nenraauena — CsHs.

. AJ'IKa)II/IeHI)I MMPUMCHSAIOT OJI1 CBApPKW METAJIJIOB.

BYTaI[I/IeH MOJIy4aroT z[erI/Iz[paTauHeﬁ OTaHOJa.

. Ha3zBanus ankanneHoB 00pa3yroT ¢ moMoIbio cyhdrkca —aueH.
. Jlnsa ankaaneHoB XapakTepHBl peaKIuy TPHCOCTHHEHHS.
. Ankamuensl ropsT ¢ oopazoBanuem CO2 u H20.

O6mas hopmyna ankeHoB CnHan.
®dopmyna nponaauena CsHa.

. AJIKaJIueHbI — NPEJENbHBIE YTIEBOAOPO/IbI.

. B MoJekiiax aakaareHoOB IBE IBOMHBIX CBS3H.

. Anxaauensl obecuBeunBaroT pactBop KMnO4 u nona.

. ATOMBI yI7Iepo/ia B MOJIEKY/IaxX aaKaJHeHOB HAXOMATCSA B SP° — THOPHIHOM COCTOSHHUM.

O6mas dpopmyna ankuHoB Cn Hon 2.
B Mostekyrax aqKuHOB OJTHA JTBOWHASI CBSI3b.
DTHH - BKHEHIIHIA MIPEICTaBUTEND aJIKUHOB.

. J171s1 aNKMHOB XapaKTEepPHBI PEAKIUU 3aMEILECHNUS.
. AJIKMHBI - HEHACBIIIEHHBIE YTJIEBOIOPOAbI.
. Anxunbl — ceipbTeMa 11 oJTy4eHus: NOJIMMEPOB.

OTHH IMPUMCHSAIOT JJIs1 CBAPKKU METAJIJIOB.

. ByTuH nomydaror aeruaparaiuei TaHoa.

Hazpanust anknHoB 00pa3yroT ¢ moMoIbio cyddukca —1H.

. JI71s1 anKuHOB XapaKTepHbl PEAKLUU MPUCOSAUHEHHUS.
. AnkuHBI TOpAT ¢ 00pazoBanneM CO2 u H20.

Ob6mas hopmyna ankeHoB CnHan.
®opmyna mponuHa C3Ha.

. AJIKMHBI — IPEJIETbHBIE YTIIEBOIOPOIBI.
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49. B Mornekiax aJKMHOB OJIHA TPOWHAs CBS3b.
50. Anxunsl obecuBeunBatoT pactBop KMnOs u nona.
51. ATOMBI yriepoaa B MOJIEKyIaX alKHHOB HAXOAATCS B Sp° — THOPHMIHOM COCTOSHUM.

Pemenne kpoccBopaa
3aganue. Otranaiite kpoccBopa. OTragaB KpoccBOP/ MO TOPU3OHTANIN 110 BEPTUKAIU CIIOKUTCS
CJIOBO 0003HAUaIOIUI MPOIecC MEPErOHKU HEPTH.

[1 i
2
E_l h
15
[
: |

el |
A N N O N I

ITo BepTukamnu. 1. [leperonka Hedru.

ITo ropusontasum. 1. Pa3noxeHne opraHMuecKux BeUIECTB 0€3 JAOCTyIa BO3AyXa MPH BBICOKOU
temrieparype. 2. @pakuus, BblIEICHHAs B IIpoliecce neperonku npu temmeparype 70-120 "C. 3.
Pacuieruienue yrineBogoponoB, coaepxamuxcst B HepTu. 4. OCHOBHOM NPOAYKT MUPOJIN3a HEPTH.
5. OnuH U3 NPOAYKTOB KPEKUHIa HE(PTH, UCIIOIB3YEMbIH B KaueCTBE OXJIaKJarolel KHUJIKOCTH
JUIsL ABUTATeNsl aBTOMOOMIISA. 6. MacissHuCTast )KUIKOCTh OT CBEeTII0-0yporo 10 yTemapHoro 1sera
C XapakTepHbIM 3amaxoM. 7. ®pakuus, BbieiseMas B Ipoliecce MEperoHKH HepTH Npu
temneparype 150-200 °C. 8. Hayka 00 OTHOIICHUSAX PACTUTEIbHBIX U KHUBOTHBIX OPraHU3MOB
MeXy co00il U ¢ oKpyxkaromel cpenoil. 9- Octarok mocne neperonku HegT. 10. OTaensHas
yacth HepTH. 11. OcTatok mocie neperoHku masyra. 12. MlHoe Ha3BaHMe Ipolecca MUpOIu3a
HeDTH.

1 ]

1. TIpu cxxuranuu razoo0pazHoro yrieBojopoja oopasosanocsk 6,6r okcuna yriepona(ll) u 4,04r
BojIbL. [ImOoTHOCTE yrieBogopoaa mo Bo3ayxy pasHa 1,04. Onpenenute ¢popMyiy yrieBoaopoaa.
2. KakoBa cTpykTypHas (opMmynaa STUICHOBOIO YriaeBojopoda, eciau 11,2r ero mnpu
B3aumMoeiicTeun ¢ n30siTkoM HBr npeBpamiatotes B 27,4r GpoMankaHa ¢ MMoJIOXKEHUEM rajloreHa
y TPETUYHOTO aToMa yriepoa’?

3. CkoibKo rpaMMoOB 1,2-1UXJIOpITaHa MOKHO TTOJTyYUTh B3aUMOJICHCTBHEM ATHIICHA C XJIOPOM,
NOJTy4eHHbIM npu AercTBu 200r XJI0pOBOAOPOIHON KUCIOTHI ¢ MaccoBoi goneit HCI 36,5% Ha
n30bITOK Okcuaa mapranna(lVv)?

4. CKOIBKO KHWJIOTPAaMMOB 2-MeTHJIOyTaHa HeoOX0JMMO TOJBEPTHYTh KaTaIUTHUYECKOMY
JETUIPUPOBAHUIO JUIS MONTYYEHUsI 1T CHHTETHUECKOTO KayuyKa, eCIM MaccoBas JI0Jis BbIXOJa Ha
CTaJIN! JCTUIPHUPOBaHMs cocTaBiisseT 60%, B porecce mommmepusanuu — 95%7

5. Ilpu cxxuranuu 5,2r opraHMYECKOro BEUIECTBa BbIAEIMIOCH 8,961 yriekuciaoro raza u 3,6r
Bo/bl. OIUH JIUTP 3TOTO COEIUHEHHS B ra3000pa3HOM COCTOSHUU MPH HOPMAJIbHBIX YCIIOBHUSX
umeet macey 1,16r. Onpenennute MOJNIEKYJISPHYIO (JOpMYITy BEIIeCTBa.

6. CxoibpKo rpaMMOB OpoMOEH301a MOKHO TTOJTYIHTh Mpu OpoMupoBanuu 117r 6eH3051a 6poMom
maccoit 316r? Kakoe n3 HCXOJHBIX BEIIECTB OCTAHETCS B M30BITKE U KaKOBA €ro macca?
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7. CKOJIBKO IpaMMOB T€KCaXJIOPIIMKIOTeKCaHa MOTYYUTCs P B3auMo ieiictBuu 15,6r GeHszomna u
151 xmopa (H.y.)?

8. Kakoii 00beM BO37yxa HpHU HOPMAJbHBIX YCIOBHAX IMOTpedyercs Ais CKuraHus 5,3r o-
KCUJIOJIA, €CTIM 0OBEMHYIO JIOJTI0 KUCIIOPO/ia B BO3AYyXe CUUTATh paBHOM 21%?

9. MaccoBas nons yriepoja B yriieBogopoje coctasiser 83,33%. [InoTHOCTh 3TOrO BemiecTBa
1o Bojiopoty paBHa 36. Onpeznenute GopmMyiy yrieBoaoposa.

Tema 4.3: I/I[[eHTI/I(l)I/IKaIII/Iﬂ OpraHn4eCKux BeHIECTB, MX 3HAYCHUEC U INMPUMEHEHHE B
OBITOBOM U l'IpOI/I3BOlICTBeHHOI7I ACATECJIbHOCTH Y€/JI0BCKA

ITepeyennb BOpPOCOB /I YCTHOT'O OIIpoca

UYro Ttakoe pyHkuoHanbHas rpymnmna? Kakyro rpyrimy aToOMOB Ha3bIBalOT THAPOKCHILHOMN ?

Kakue oprannueckue BeleCTBa Ha3bIBAIOT CIUPTaMU?

Kak nx knmaccupuupyrot?

Kakue ciupTsl Ha3bIBalOT NPEEIbHBIMU OJJHOATOMHBIMU?

Kakue opraHndeckue BeIEeCTBa HA3bIBAOT MHOIOATOMHBIMU CIIUPTaMu?

[Touemy npocrelnnii 1ByXaTOMHBIN CIUPT COJEPKUT JBa aTroma yriepoja, a He OJuH?

Mo>kHO 111 Ha3BaTh ATHIICHIJIMKOJb U IIMUepuH romosioramMu? Ilouemy?

Kakas (¢yHKOMOHanmpHasE Tpymnma HOCUT Ha3BaHMe KapOoHmibHOH? Kakme Kiaccel

OpPraHUYECKUX BEILIECTB COAEPXKAT ATY (PYHKLUMOHAIBHYIO IPYIILY?

9. B uem CXOJCTBO M pa3IM4yre B XUMUYECKOM CTPOSHHH aJIbJIETUIOB U KETOHOB?

10. KakoBa oOmast (opmyna MpelesbHbIX ajdbJAerHI0B U KeTOHOB? MOXXHO JM Ha3BaTh

IporaHaib U aneToH romosoramu? M3omepamu? OaHUM U TEM K€ BEIIECTBOM?

11. Kakue BemecTBa Ha3bIBalOT KapOOHOBBIMU KucinoTamMu? Kakyro GyHKIHOHAIBHYIO TPYIITY

Ha3bIBAIOT KapOOKCHILHON?

12. Tloyemy aMUHBI Ha3bIBAIOT OPraHUYECKUMHU OCHOBAHUSAMU?

13. Kakue opraHndecKue BeIecTBa Ha3bIBAIOT aMUHAMU?

14. Kakyto (yHKIIMOHANBbHYIO TpYIIy Ha3blBalOT aMHHOTpynmnoi? Bce num amuHBI comepxar
amMuHoOrpynmny?

15. Kak knaccu(uiupyroT aMUHbI 110 YUCIY U IPUPOAE YTIIEBOAOPOAHBIX paaukanos? CpaBHUTE

16. Kakue coenHeHMs Ha3bIBalOT aMUHOKHCI0TaMu? KakoBa nx kiaccudukanys 1o B3aUMHOMY
PAacIoNIOKEHUIO (PYHKIIMOHANBHBIX TPyI?

17. Yto mnpencraBusier coborr Mosekyna Oenka? Kak Ha3bIBalOT CBSI3M MEXIY COCEIHUMHU
AMUHOKHUCJIOTaMH ITOJIMMEPHON Lienu?

18. B uem 3akirouaercs AeHarypanus Oenka? Kakue Bo3neiicTBhs Ha O€TOK MOTYT IPUBECTH K
€ro JeHarypauuu?

19. Kakne xauecTBEeHHbIE PEaKIMK Ha OCJIKH BbI 3HaeTe?

20. Yro Takoe rennas nxmxenepusa? [IpuroroBsre coobiieHue o0 ycrnexax COBPEMEHHOM reHHOM
WUHKEHEpPUH.

21.Yto Takoe TpaHcreHHble ¢opmbl opranusmMoB? Kak BBl cuuTaere, 0O€30MacHO JH
MCIIOJIb30BaHUE B MUIIY TPAHCTEHHBIX WJIM T€HETUYECKU MOIU(UIIUPOBAHHBIX TPOAYKTOB?

22. JlaHa moCNeI0BaTeNIbHOCTh HYKJICOTH/IOB Ha y4acTKe 0JHOM u3 noiauMepHbix nenei JTHK:

A—I—T—TI—T—A—A—1—I—T.

Onpenenure Nocaea0BaTeIbHOCTh HYKJIEOTHI0B HA KOMIIJIEMEHTAPHOM Y4acTKE BTOPOH LIETH.

23. Uto Takoe BEICOKOMOJICKY/ISIPHBIC BelecTBa?

24. laiiTe onpe/ieieHHe HEOPraHMUECKUM MOJIMMEpaM

25. TTo kakuM XapaKkTepUCTHKaM WAET KiIaccu(UKAIMs TOTUMEPOB (TI0 CTPYKTYpE, IO aTOMaM
IJIaBHOM 1IEMH, 110 MPOUCXOKIEHHIO)

26. JlaiiTe onpeneneHus NOHATUAM: OJIMMEP, MOHOMED, MOJIMMEpPHU3aLis, 3JIEMEHTApHOE 3BEHO,
CTENEHb MOJIMMEPHU3aLIUH, CTEPEOPETYIIIPHOCTD, TEPMOPEAKTUBHOCTD, TEPMOIIACTUYHOCTD.

27.Kakoil mporiecC Ha3bIBalOT BYyJIKaHW3alued kaydyka? Kakue mpOAYyKTHI NpU 3STOM
noJsiyyarorcs’?

N wNE
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28. Kakue ocHOBHBIEC BU/IBI BOJIOKOH BaM U3BecTHBI? [IpuBeanTe mpuMepsl.
29. UeM oT/IMYAIOTCS UICKYCCTBEHHBIE BOJIOKHA OT cMHTeTHYeckux? [IpuBeauTe mpumepsl.

30. Ha3oBuTe Hanboee H3BECTHOE BaM MOJIMAaMUIHOE BOJOKHO.
31. Ilo kakoMy MPHU3HAKY JIABCAH OTHOCAT K MOJIMA(UPHBIM BOJIOKHAM?
32. IlepeuricnuTe JOCTOMHCTBA U HEJOCTATKHU KallpOHA M JaBcaHa?

TecTbl 10 TEME

1. dynkunoHaNbHas IPyIa B MOJIEKYJIaX CIUPTOB:

a) —OH; 06) —-COOH; B) —COH; r) >CO

2. Peakuust 3TepuHUKaAIN 3TO PEaKIUs B3aUMOACHCTBUS MEXKIY:
a) CIUPTOM U KHUCIJIOTOM; B) METAJVIOM U CIIUPTOM;

0) anpJeru0M U KUCIOTOM; T) allbJIETUIOM U METaNIOM
3. Cpenu popmyr, HalIUTEe U30MEPHI IEHTaHOMA -1
a)CH3— CHz- CH- CH2- CH2-OH; 0)CHs— CHz-
CHs

B)CHs;— CHz- CH-OH
|
CoHs
4. T'pynna -COOH - 310 coueranue rpynm:
a) aJIbJIETUAHON U TUAPOKCUIIBHOM;
0) r’UIPOKCHIIBHON U aMUHOTPYIIIIBL;
5. K HenpenenbHbIM KapOOHOBBIM KHCJIOTaM HE OTHOCHUTCS:

CH -

CoHs

a) OJICMHOBAS; 0) nMuHOJEeBas; B) MacIisiHas; T') TUHOJICHOBAS.

0
/!
6.BemectBo CHs- CHz- CH- C  HaswpBaercd:
| \
CH:; H

CH2-OH

B) KapOOHWJIBHOH U aJIbJACTUIHOM;
I') KapOOHUIIBHOW U THJIPOKCUIIbHOM.

a) 2-meTmwiOyTaHayb;, 0) 3 —MeTwIOyTaHalb, B) 3 —“METHJINEHTAHAIb, T)2 —MEeTHIOyTaHOI-1

7. BemiecTBa ¢ KOTOPHIMU B3aUMOJCHCTBYET MypaBbHHAs KUCIIOTA!
a) H20; 0) AQ20 (awmmaunsii pp);  B) CO2; r) CuOH; 1) CaCOsa.
8. BemecTBa ¢ KOTOPHIMU B3aUMOJICHCTBYET OJICHHOBASI KHCIIOTA:

a) K2SOq; 6) Ha; B) P20s; r) NaOH; 1) No.
9. dopMyIa IIIFOKO3bI:
a) CeH1z; 6) CsH120s; B) C12H2s; r) C12H22011

10. BemecTBa SBISIONIHECS H30MEpPaMH 110 OTHOIICHHIO JIPYT K IPYTY:

a) TII0KO3a M caxapos3a; ©0) IIF0KO3a M [EJUTI0JI03a; B) TIIFOKO3a B (PPYKTO3a;

) [JII0OKO3a U

pubo3a
11. VYcraHoBuUTE COOTBETCTBHE MEXK1y HA3BaHHUEM OPTaHUYECKOTO BEIIECTBA U €ro (hopmMyIioit:
Ha3Banne DopMyitbl
1. mpomantpuon — 1. 2, 3 wm H H H
TJIMLEPUH | | |
2. MeTaHOoJ MM MeTHioBsIi crimpt | @) H— C — C —OH 6) H— C— OH
3. 3TaHOJ WM STUJIOBBIN CIUPT | | |
H H H
H H H
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I
g) H— C — C —Cc —

H
OH OH OH
12. YcranoBuTe COOTBETCTBHE MEXy HA3BAaHUSIMU AJIbJICTUIIOB U (POPMYJION:
TpusnansHoe Ha3zBaHue | CucremMaTHYecKoe Ha3BaHHE ®opmyna
1. MypaBpuHbIii |.IIponanane a) HCOH
2. YKcycHbIH Il.ITenTanans 6) CsH7COH
3. I[IpormoHOBEII I1l.9Tananb B) CsH1:COH
4. MacnsHblit IV.Byrananb r) CHsCOH
g. BaﬂepI/IaHS)BI)II/I \X.FeKcaHanL 1) C2HsCOH
. I'ecanoBsiii .Meranainp e) C4HoCOH

13. [onumuTe ypaBHCHHSI XUMHUYECCKUX PEAKIUH, TalTe Ha3BAaHHUE MMPOIYKTAM PCAKIUU:

CHsOH + Na=7?

C;Hs0OH + HBr =?

C2Hs0H + C4HoCOOH = ?

14. HanummTe ypaBHEHUs peaKLuii:

a) OKUCJICHUS TUIPOKCUIOM Menu (2) OyTaHais

0) OKHCJIEHHEe aMMHUAYHbIM PacTBOPOM OKCHJIa cepedpa 2-MeTUIIIIpONaHalIs
B) THPUPOBAHUS IPOTIAHAIS.

15. OcymecTBUTE MpEeBpaIICHHUS:

MPOINaHOJI <===>MpolaHajp -------- > IIpOITaHOBAs KHCJIOTa

TecTnI IO TEME
1. Tlpwm 3amenieHun BOAOPO/Ia B aMMHAKEe HA OPTraHUYECKUE PAJMKAIIBI TTOTYYalOT:

a) aMUHBI, 0) aMubl; B) a3ubl; ') HUTPATHI.
2. K nepBuYHBIM aMUHAM HE OTHOCHUTCS
a) U30MPONUIIAMUH; 0) OyTuinamuH; B) METHJIDTUJIAMUH; T') aHWINH

3. BemiecTBo, oTHOCSIIEECS K aMUHAM, HMEET (OpMYITy

a) CeHs—NOy; 06) CeHs—NH2;  B) CeHs—CHs; r) CsHs—OH

4. HazoBuTe COTNIacHO MEXKIYHAPOIHOW HOMEHKIATYpE CIEAYIOIINE aMUHBI:
a) CH;—CH,—CH,—NH, 6) CH;—CH,—NH—CH,

5. B cocTaB aMHHOKHUCIOT BXOJAT!

a) TOJIBKO aMUHOTPYIIIIBL; B) AMUHOTPYIIIBI U KapOOHUIIbHBIE TPYIIIIHI;
0) TOJIbKO KapOOKCUIIbHBIE TPYIIIIHI; ') aMUHOTPYIIIIBI U KapOOKCHUIIbHBIE TPYIIIIBL.

6. AMHHOKHCIIOTHI HE Pearupyror:

a) c akT. Me;  0) c okcugamu Me;  B) ¢ THAPOKCUAaMH Me;  T) C COJSIMU CHIIbHBIX KHUCIOT.

7. AMMHOYKCYCHas KHCJIOTa PearupyeT ¢ KaKJbIM U3; BEIIECTB
a) HC1, KOH; 6) NaCl, NHz; B) C2HsOH, KCl; r) CO2, HNO3
8. VYkaxwure N30Mepbl aMHOMACISIHON KUCIIOTHI.
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9 NH, O 0
|

a) NHyCH-C-OH §) CHyC—C-OH ) CH3—(|3H—CH2—(|Z|—OH
CH, CH, NH,

s i T i
1) CH-CHyCHyC-OH 1) CHrC—C-OH ) H;N-CH;CH;C-OH

NH, NH, CH,
9. Crpykrypa Gelka 3aKpyyeHa B CIIUPAJIb:
a) TIepBUYHAS; 0) BTOpUYHasi; B) TPETHUYHAS; I') YeTBEPTUYHASL.
10. KosmvecTBO HE3aMEHUMbIX AMHHOKHUCIIOT:
a) 10; 0) 8; B) 20; r)S.
11. Ilpu rugponuse pa3pymaercst CTpyKTypa 0emka:
a) TIepBUYHAS; 0) BTOpUYHasi; B) TPETHUYHAS; I') YeTBEPTUYHAS.
12. OxpammBanue OEIKOB NMPH KCAHTOIPOTEHHOBOW PEAKIINU:
1) xpacHO-(u10IIETOBOE; 2) 3eneHoe; 3) xxenToe; 4) 6enoe.

13. BemecTBo, HE BXOJSIIIEE B COCTaB HYKJICOTHIOB:
1) caxap; 2)aMHMHOKHCIIOTa; 3)a30THUCTOE OCHOBaHME;, 4) 0cTaTOK PoCPOpPHOI KUCIOTHI.
14. Hyxneoruansiii coctaB JIHK - ATT-I'LII-TAT - . Ykaxute HyKIeoTHAHbIN cocTaB u-PHK?

TecThI IO TEME
1. UckiarounTe MUIIHEE BEIIECTBO:

1) xayuyk; 2) rI0K03a;  3) MOJUATUJIEH; 4) kpaxmai
2. OTtHOcHTeNNbHAsE MOJICKY/IsIpHas Macca cTpykTypHoro 3BeHa [- CHz (CHs) — CH2 (CHz) — ]n
paBHa:
1) 24; 2) 36; 3) 58; 4) 48
3. CooTHecuTe onpeesieHHe C MOHSITHEM.
Onpenenenue [TonsiTue
1. npomecc coequHEHHs] MHOXKECTBA MOJEKYJ BEIIeCTBa B | A) rOMOIOJIMMEPHU3AIUS;
MaKpOMOJIEKYJIbI, CONPOBOXKAAIOUTUICS BBIZIEJIEHUEM | B) MOJIMKOHIEHCALHS;
M0OOYHOI0 HU3KOMOJIEKYJISIPHOTO BEILIECTBA; B) nonmmepu3anusi.

4. CooTHecHTe TUIIBI PEAKLIUU U MTOJUMEpP, UCTIOJIb3yEeMbIe JJIsl X NOJTY4YEHUS.
Tun peakuun ITonumep

1. nomumepuzanus; A) denondpopmanpaeruanas cMona;
b) nonumnponuiex.

5. CooTHecHUTe THI BOJIOKHA U IpHUMEP BOJIOKHA

Tun BonokHa IIpumep BosIOKHA

1. pacrtuTenbHOE; A) xanpoH; B) acbecr;
2. XKHUBOTHOE; b) narypampubiii ') neH.

3. MUHEpaIBHOE; IIEJIK;

XMMHYECKHI TUKTAHT - YTBEPKACHHE

I BapuanT — Kpaxman II BapuaHT — HemwroI03a
1. IIpupoaHbIi OIMMED.

2. OTHOCHUTCS K MOHOCAXapu/laM.

3. OTHOCHUTCA K TOJICaxapHaam.

4. B cocTaB MakpOMOJIEKYJIbl BXOJST OCTATKHU 0O- TJIFOKO3BI.

5. B coctaB MakpoMOJIeKyIIbl BXOIST OCTATKH 3 - TIIFOKO3HI.
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6. HeonHopoaHbI MPOAYKT, COCTOSAIIUM W3 JIBYX THIIOB MOJMMEPHBIX BEIIECTB: aMUJIa3bl U
aMUJIOTIEKTHHA.

7. Habyxaer B Bojie 1 00pa3yeT KOJUIOMIHBIN pacTBOP — I'ellb.

8. JInHelHbIi ouMmep.

9. [lonumep TUHEHHOTO U Pa3BETBII T€MaHHOTO CTPOCHHUSI.

10. Conepxutcs B IEUEHU YEIIOBEKA.

11. Ilpu onpepenTemMaHHBIX YCIOBUSAX JIETKO TUAPOIU3YETCSL.

12. 'maponusyercs ¢ TpyIOM.

13. TeTemapmoe Oenoe BEemeCTBO, UMEIOIIEE BOJIOKHUCTYIO CTPYKTYPY.

14. Cny)uT HEOOXOIUMBIM ISl HOPMAJTLHOTO IMUTAHUS OAJTACTHBIM BEIIECTBOM.
15. O6mas popmyna (CeH1o0s)n

16. HeBoccTaHaBIMBAIOLIMIACS YTIIEBO/I.

17. O6pa3yer ciaox)HbIe F3(GUPHI C OPraHUYECKUMHU U HEOPraHMYECKUMH KHCIOTaMHU.
18. O6pa3yer ¢ i10/10M KOMILJIEKCHOE COETMHEHNE NHTEHCUBHO-CUHETO IIBETA

20. Mcnionp3yroT 7151 MPOM3BOACTBA UCKYCCTBEHHBIX BOJIOKOH.

21. SIBnsieTcst OMHUM U3 MPOAYKTOB (POTOCHHTE3A.

22. OCHOBHAsl 4aCTh KJIETOYHBIX CTEHOK PAaCTCHUH.

23. IIpoayKTOM KUCIOTHOTO THAPOIIU3a SBISETCS TII0K03a.

3amauu mo TeMe

1. Ilpu cropaHum OpraHUyecKoro BemiecTBa Maccodl 6,9r oOpasoBanmoch 13,2r okcuna
yraepoaa(IV) u 8,1r Boxpl. IlnoTHOCTE MapoB 3TOrO BemlecTBa Mo Bo3Ayxy 1,59. Onpenenure
MOJIEKYJISIPHYIO (hopMyITy BeliecTBa M HATUIINTE BO3MOKHBIE H30MEPHI.

2. Opranudeckoe BemecTBo coaepkut 62,0% yraepoaa, 27,6% xucnopona, 10,4% Bogopona u
JIETKO BOCCTAaHABJIMBAE€T aMMHUAYHBIA PAacTBOpP OKcuaa cepedpa. Ormpenenurte CTPYKTYypHYIO
dopmyiy BelecTBa

3. B 180Mx Boas! pacTBopeHo 2,81 eHoNa. PaccunTraiiTe MacCOBYIO JIONIO BEIIECTBA B paCTBOPE.
4. U3 TexHuuyeckoro kapobupaa kamblius maccod 20kr momyumnu 11Kr ykcycHOro anmpierupia.
Ornpenennute MacCoBYIO JIOJIIO TIPUMECEl B KapOuse.

5. MaccoBast ons yriaepoAa B MpeAelbHON OJHOOCHOBHON KapOOHOBOW KHUCIOTE COCTaBISET
54,6%. Onpenenute GOpPMYITy STON KUCIOTHI.

6. TpeOyercs noxyunuts 2000r 2%-ro pactBopa ppykro3sl u3 10%-ro. CKoIbK0 MUTUINTPOB
BOJIbI U CKOJIbKO rpamMMoB 10%-Tro pacTBOpa HEOOXOIUMO B3SITh ISl 3TOTO?

7. Haiinurte, CKOJNBKO TPaMMOB TUIFOKO3bI ObLIIO TIOJBEPTHYTO CIUPTOBOMY OPOKEHHIO, €CITU TPU
ATOM BBIJICIMIIOCH CTOJIBKO K€ YIIIEKUCIIOTO ra3a, CKOJIbKO €ro oopasyercs mpu cropanuu §0mi
MeTaHona (m1oTHocTh 0,80T/MiT), MpUYeM peakiivs TOPSHHsI MPOTEKAeT KOJTUIECTBEHHO, a BBIXO/T
MPOJIYKTa peakiuu OpokeHus coctasiseT 90%

8. Caxaposzy maccoit 10r pactBopunu B 200mMi1 Bozbl. Beuuciute MaccoByro OO BELIECTBA B
pacTBope.

9. Ckonpko Kpaxmalia MOKHO TMONYYUTh U3 KapTodens, coOpanHoro c¢ miomaau 10ra, eciu
ypoxait cocraBnser 1701/ra, conepkanue Kpaxmana B KiIyOHsx — 20%, a BBIXOJ Kpaxmaia B
npouecce u3BieueHus — 90% oT TEOpEeTUYECKH BO3MOKHOTO?

10. Biry3ka u3 arneTaTHOro BoJIoKHA BecHT 144r. CKOJIBKO TPaMMOB IICIITIOI036I TOTPEOOBATIOCH
JUTS IPOU3BOJICTBA TKAHU, MOIIEAIICH Ha MOMUB OIy3Ku?

11. Opranuueckoe BemiecTBO coaepxut 38,7% yraepona, 45,15% azora u 16,15% Bomopona.
OTtHocuTeIbHasI TUIOTHOCTH €T0 MapoB M0 BOJAOpoy paBHa 15,5. Onpenenure popmymny BeliecTsa.
12. Ompenenute MOJCKYJIApHYIO (HOpMyTy aMHHOKHCIOTHI, comepxkamieir 32,00% yriepona,
6,66% Bogopona, 42,67% xucnopona u 18,67% azora.

13. Cyrounas motpebHocts opranusma B BuTamuHe C- 50-100Mr. CkoJbKO JMMOHOB HAaJIO
ChECTh €KECYTOYHO, YTOOBI YJOBIETBOPUTH MOTPEOHOCTH opranu3ma B BuTamuHe? [Ipumure
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CPEIHIOI Maccy OJHOTo JMMoHa paBHOU 100r., a copepkaHre acCKOPOMHOBOW KHCIOTHI B HEM-
0,5%.
14. Hanummre ypaBHEHHS XMMHUYECKHUX PEAKLIMNA, COOTBETCTBYIOIUX LIETIOUKE PEBPAILEHU!

+ Cl, + NH,
CH,—CH,—CH,—COOH A b

HaszoBurte Bemecrsa A u b.

1. Hanumure ypaBHEHHUS DPEAKIU, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBHUTH CIEAYIOIIHE
MpeBpallCHUS:

CaC, 2 C2H2 2 CeHs 2 CeHsNO2 > CsHsNH2 > CsH2BrsNH2

Pabora ¢ Tabanuneit
3ananue 1. 3anonnute Tabnmuny «Kmaccupukaiysi rOpMOHOB [0 XUMHYECKOMY CTPOCHHIOY

[lenTuiHBIE TOPMOHBI Crepounsl [Ipon3BoHBIE AMUHOKHUCIIOT

Pabora co cxemoii
3ananue 2. 3an0aHUTE cXeMy «JIekapCTBEHHBIE BEIIECTBAY

JlekapcTBeHHbIE BeleCcTBa

/

V y

Cripbe:

YnpaxkHeHus 10 TeMe.
1. 3a M3aluy OJIMOyTUIICHA.

2. 3anummmTe PeakIuio TOMYICHHS KalpoHa, 3Hass MOHOMEDP — € — aM
YKaKuTe THIT pEaKIuu.

3. CpenHsisi OTHOCHUTENIBHAS MOJIEKYJIIpHAs Macca o0pasma MOJUIp
Onpenenute CpeIHIOW CTETIEHb MOTUMEPU3AIIH STOTO BEIIECTBA.

4. VYKaXnTe 3JIEMEHTapHOE 3BEHO XJIOPOIPEHOBOTO KaydyKa:

Ceipne:

HO-KaITpOHOBAasA KHCJIOTA

—HzC\C_C/CH3 : —HIC\C_C/CHCl—-
#) Pl ) i
Cl CH;— H H
—H,C /CHCI— —H,C CH,—
B) /C=C\ r) C=C
H,C H Cl H

48



Kpurepun oueHuBanusi 3aJaHUS B TeCTOBOH (popme

[TponeHT pe3ynbTaTUBHOCTH OrneHka ypoBHS MOJITOTOBKH
(paBUJIbHBIX OTBETOB) 6arm1 (oT™MeTKa) BepOAJIbHBINA aHAJIOT
86% - 100% 5 OTIUYHO
76% - 85% 4 XOPOIIIO
60% - 75% 3 YIOBJIETBOPUTEIHHO
Menee 60% 2 HEYIOBJIETBOPUTEIBHO

Kpurepun oneHuBaHus yCTHOIO onpoca:

O1eHKa «OTIMYHOY BBICTABIISETCA 00YUarOIUICS, €CIIU JaH OJIHbIHM, pa3BepHYThIN OTBET
Ha IIOCTaBJICHHBIH BOIPOC, IOKa3aHa COBOKYIHOCTb OCO3HAHHbIX 3HaHUM 00 o0OBEKTeE,
IIPOSIBIIAIOLIASCS B CBOOOJHOM ONEPUPOBAHUU MOHATUSAMHU, YMEHUU BBIJCINUTD CYIIECTBEHHBIE U
HECYILECTBEHHbIC €r0 NPU3HAKH, NPUYMHHO-CIEACTBEHHBbIE CBs3u. OTBeT (hopMmynupyercs B
TEPMUHAX HayKH, M3JI0KEH JIMTEPATYPHBIM S3BIKOM, JIOTMYEH, J0KAa3aTeJIeH, IEMOHCTPUPYET
aBTOPCKYIO NO3MLIHI0 00y4aroIerocs.

OneHka «xopo110» BbICTABIIAETCS 00yUYarOLUICs, €CIIU AaH MOJIHbIM, pa3BEPHYThIA OTBET
Ha IIOCTaBJCHHBIK BONPOC, IOKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUM 00 o0OBEKTe,
JIOKa3aTeJIbHO PACKPBITBI OCHOBHBIE IIOJIOKEHUS TEMBI; B OTBETE IIPOCIEKUBACTCA YETKas
CTPYKTYpa, JIOTHYECKas MOCIEA0BATEIbHOCTD, OTPAYKAOIAsl CYLIHOCTh PACKPBIBAEMBbIX ITOHATHH,
Teopul, siBIeHUM. OTBET M3J0XKEH JINTEPATYPHBIM S3bIKOM B T€PMHHAaX Hayku. Moryr ObITh
JIOTTYIIICHBI HEJIOYETHI B ONPEICIICHUH TIOHATHIA, UCTIPaBIIEHHBIE 00YYarOIIUMCS CaMOCTOSITEIIHHO
B IIPOLIECCE OTBETA.

O1eHKa «yAOBJIETBOPUTEIIBHO» BBICTABIIAETCS OOYYalOLIUIICS, €CliM JaH MOJHBIH, HO
HEJ0CTAaTOYHO IOCJIEI0BATENIbHBI OTBET Ha IIOCTABICHHBIA BOIIPOC, HO IIPU 3TOM II0Ka3aHO
YMEHUE BBIIECIUTh CYILIECTBCHHBIE U HECYIIECTBCHHBIE NPU3HAKM U IIPUYMHHO-CIIEACTBEHHBIC
cBsi3u. OTBET JIOTMYEH U U3JIOKEH B TePMHUHAX Hayku. MoryT ObITh JomyIeHs! 2-3 ommnOKu B
ONpENIeJICHUH OCHOBHBIX TOHATHUH, KOTOpble OOydYaroluiics 3aTpyqHseTcs HCHPaBUTh
CaMOCTOATEIIBHO.

OreHka «HEyJIOBIETBOPUTEIBHO» BBICTABIIAETCS OOYYaIOLIMICsA, €cau JaH HEMOJHBIN
OTBET, MPEACTABIAIONMI cCOO0M pa3po3HEHHBbIE 3HAHUS MO TEME BONPOCa C CYLIECTBEHHBIMHU
omnOKaMu B ompeneneHusx. [IpucyTcTByrOT (hparMeHTapHOCTb, HEOTHYHOCTh H3JI0KEHHUS.
OOyyaromuiicss He OCO3HAET CBSI3b JAHHOIO MOHSTHUS, TEOPUH, SIBJICHUS C IPYTMMH OObEKTaMH
JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpPETH3aIlUsl M JIOKA3aTelIbHOCTh H3J10XKeHHUs. Peub
HErpaMoTHasA. JlOMOJHUTENbHBIE W YTOUYHSAIOLIME BOMIPOCHI MPENOAABaTeNIsl HE IPUBOJAT K
KOPPEKIIMY 0TBeTa 00y4arolerocsi He TOJbKO Ha IMOCTABJIEHHBIH BOIIPOC, HO ¥ Ha APYTHE BOIIPOCHI
JUCLUTIIINHBI
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Kpurepun oueHuBanusi Ta0JIUIbI:

O1reHKa «OTJIUYHO» BBICTABISETCS O0ydaromeMmycs, eciu: ohOpPMIICHHUE U COJEPKAHUC
TaOJMUIBI COOTBETCTBYET TpeOOBaHUAM K O(GOPMIICHHIO; BBIIOJHEH MPAaBHIBHBIA OTOOD
UH(pOpMAIIMY, YCTAHOBIICHA JIOTHYHOCTh CTPYKTYpPbI TaOJHMIIBI; MPEICTAaBICHA XapaKTePUCTHKA
3JIEMEHTOB B KpaTKOH (popMe; NPUCYTCTBYET HAJIMUUE 0000MIAIONIEero (CHCTEeMaTH3HPYIOILETO,
CTPYKTYpPHUPYIOIIETO, CPABHUTEIBHOT0) XapaKTepa U3JI0KeHUs: HHpopmaruu; padora opopmiieHa
¥ MIPEJJOCTABJICHA B YCTAHOBJICHHBIH CPOK.

O1reHKa «XOpOIIO» BBICTABISICTCS OOydYaroUmieMycsi, eciu: oopmileHHE U COJEpKAHUE
TaOJMUIBI COOTBETCTBYET TpeOOBaHUAM K O(OPMIICHHIO; BBIIOIHEH MPABUIBHBIN OTOOp
uH(pOpMAIIMK, YCTAHOBIICHA JIOTHYHOCTh CTPYKTYPBHI TaOJIMIIbI, TPEICTABICHA XapaKTePHCTUKA
DJIIEMEHTOB B KpaTKoil (opMe; OTCYTCTBYET HalWdue 000OMIaromero (CHCTeMaTH3UPYIOIIETO,
CTPYKTYPHUPYIOIIETO) XapaKTepa U3JI0KeHus HHPOopMaIuu; padoTa opopMiIeHa U MPEI0CTaBICHA
B YCTaHOBJICHHBIN CPOK.

O1eHKa «HEYIOBJICTBOPUTEIIBHO» BBICTABISICTCS OOydarolmieMycs, ecid pabora He
BBINOJIHEHA UJIH COJIEPXKUT MaTepHall HE 1O BOTIPOCY.

Bo Bcex ocTanmbHBIX citydasx paboTa OIIEHUBACTCS Ha «YJOBICTBOPUTEIBHOY.

5.2. KoMIJIeKT MaTepHaJIoB /IJIsi MPOBeAeHHs JIAOOPATOPHBIX Pad0T M MPAKTHYECKHX

3aHATHH

IIpakTuyeckas padora Nel

Tema: IIpuroroBiienne pacTeopa 3aJaHHOH KOHIEHTPaLUK

Heans: HayuuTbes pemiaTe 3aJayd pacuera MacCoOBOWM JOJIM PACTBOPEHHOI'O BEIIECTBA B
pacTtBope

2. JIuteparypa:l'abpuensa O,C. Xumus: yuaed s CTyI. cpell. npod. yued. 3aBeneHuit/
O.C. T'abpuensn, U.I'. OctpoymoB. — 6-¢ u3m., crep. — M.: M3garensckuil EHTp «AKaaemus,
2009. — 336c.

3. [loaroToBKa K BHINOJHEHHIO Pa00ThI

1. IlonyuuTe y mpenogaBarenst HHCTPYKIMIO K MPAKTUYECKON paboTe.

2. O3HaKOMBTECH C 33JJaHUSMH U TTOPSIKOM BBITTOJHEHHS pabOTHI

3. IloaroroBbTe TETpaaM K 3alHUCH

4. Kpartkue TeopeTu4ecKre CBeIeHus

KonuenTpauusi pacrtsopa u crnoco0bl ee BbIpasKeHUs

PacTBopoM Hazwvigaemca mnaxooawasca 6 CcOCMOAHUU PAGHOBECUA 20MO2EHHASA
cucmema nepemMeHHo20 cocmaea u3 08yx uau oonee eeuwyecme. Bewecmea, cocmaenaiowue
PAcmeop, Ha3vl8armMcs KOMHOHEHMAMU pacmeopa.

BakHOUl XapaKTEpUCTHKOW pacTBOpa SBISETCS KOHLEHTpalus. OTOM BEJIUYMHOU
OIPEAEIIAIOTCS MHOTHE CBOMCTBA pacTBOpa.

Konuenrpanuei Bemecrsa (KOMIOHEHTa pacTBOPA) HA3bIBAETCS BEIMUMHA, U3MEpsIeMast
KOJINYECTBOM PACTBOPEHHOT'O BEIECTBA, COAEPIKAIIErocss B ONpPEeIEHHONM Macce MM o0beMe
pacTBOpa UM PACTBOPUTEIIS.

MaccoByto nomo W(x) BbIpaXaloT B JOJNAX €AWHUIBI, MNpoueHTax(%), mnpoMuiie
(TBICSTYHOM YACTH MPOICHTA) U B MHUJUTMOHHBIX A0JIX (MJIH 1).

MaccoByo JI010 paCCUUTHIBAIOT 1O (hOPMYIIaM:

W = meom e-p. Weg = Mg/m (p-p) x 100%,

rae m(X) — Macca 1JaHHOTO KOMIOHeHTa X (pacTBOPEHHOI'0 BEIeCTBa), KT (T);

m (p-p) — Macca pacTBopa, Kr (T).

[Ipu mpUroTOBIEHUU PACTBOPOB MPOLIEHTHON KOHIEHTPALMU BEIIECTBO OTBEIIMBAIOT HA
TEXHOXMMHUYECKUX BecaxX, a >KUIKOCTH OTMEPUBAIOT MEPHBIM HUIMHApPOM. [losTOMy HaBecky
BEIIIECTBA PACCUUTHIBAIOT C TOUHOCTHIO 110 0,1T, a 00BeM OTHOM KUAKOCTH C TOYHOCTHIO A0 1 M.
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[Tpexxae yeM NpuCTYNUTh K IPUTOTOBJICHUIO pacTBOPA, HEOOXOAMMO MTPOM3BECTH PacyeT,
T. €. PaccuuTaTh KOJIMYECTBO PACTBOPSIEMOTO BELIECTBA M PACTBOPHUTENS Ul HMPUTOTOBICHHS
OTIPENIeIEHHOTO KOJIMYECTBA PAaCTBOPA 33JaHHON KOHIICHTPAIIHUH.
PacueTsl Npu NPUIroTOBJIEHUH PACTBOPOB coJleii
Ipumep 1. Hano npurotosuts 500 r 5% pactBopa Hutpata kanus. 100r Takoro pactsopa
conepxkar St KNOs
1. CocraBisieM mpoOnopIHIO:
100 r pactBopa—>5 1 KNO3
500r — x KNOs3
W 500r x Sr

2. HaxoonuMm x KNOs3 x KNO3= ——— = 25r
100r

3. PaccunthiBaeM CKOJIbKO HYkHO B34Tb BOJbL: 500 - 25 = 475 muL.
Ipumep 2. Hago npurorouts 500 r 5% pactBopa CaClz u3 comu CaCl2¥6H20.
1. Cnauana npous3BOJUM pacyeT Jisi 0e3BOTHOM COJIH.

100r pactBopa—>5r CaCl2

500r —xCaCl2

2. Haxomum x CaCl> Him x CaCl, = 500rx 5r. = 251

100 T
3. Haxomum mossipayto maccy: M(CaClz) =111, M(CaCl2*6H20) = 219.
Crnenoarensno, 219 r CaCl2*6H20 cogepxar 111 r CaCls.
4. CocraBiseM MpOonOpIHIO:
219r CaCl2*6H2.0 — 111 r CaCl;
x CaCl2*6H20 — 251 CaCly,
219r x 25r

Haxomnm x CaCl2*6H20 x CaCl2*6H20 = BRI = 49.3r

6. PaccuuThiBaeM CKOJIBKO HYXKHO B3sTh BOAbL: 500 - 49,3=450,7 r, wnu 450,7 mi.

Tak Kak BOJy OTMEPUBAIOT MEPHBIM HUIMHAPOM, TO JECATHIE TOJIM MUJLTUIUTPA B pacyeT
He npuHuMaroT. Cie10BaTeIbHO, HY’KHO OTMEPUTH 45 1M1 BOIBI.

Ipumep 3. Ilyctes TpebGyercs mpuroroButTh 1,5kr 15%-HOro pactBopa XJIOPHUCTOTO
HATpHsl; TMPEIBAPUTEIHHO BBIUMCIAEM TpeOyeMoe KOJUYECTBO COJIM. Pacder mpoBOIUTCA
COTJIACHO MPOTOPIINH:

1060 — 15 x=15-1500 = 995
1500 - x 7100 ¢

T. €. ecia B 100T pactBopa coaepxkutcst 15t comu (15%), To ckonbKo ee moTpedyercs st
npurotosienus 1500r pactBopa?

Pacuet nmoka3bpiBaeT, 4To HY>KHO OTBECUTbH 225 T COJM, TOTAAa BOJBI HY>)KHO B34Th 1500 —
225=1275r. |

Ecnu xe 3amano nmonyuuts 1,5 1 TOro e pactBopa, TO B 3TOM CIIy4ae 1O CIPaBOUYHUKY
Y3HAIOT €ro MIOTHOCTh, YMHOXAIOT TIOCTICTHIO0 Ha 3aJaHHBI 00BEM M TAKUM 00pa30M HAXOJIST
Maccy TpeOyemMoro KoJmdecTBa pactBopa. Tak, mIoTHOCTH 15%-HOro pacTBOopa XJIOPUCTOTO
narpus npu 15°C pasna 1,184 r/cm3. Cneoarensno, 1500 M1 cocTaBiser
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1500 1,184 = 1776 &

100 — [o .
1776 — x x =220 o gg6a

CrnenoBaTenbHO, KOJIMYECTBO BelleCcTBa g mpuroTtoBienus 1,5 kr u 1,5 n pactBopa
pa3InyHoO.

5. 3aganue

1. BHuMaTenbHO IpOYMUTANTE YCIOBUS 3a/1a4

2. Peunre 3amaun

3. Pemenwue 3anumuTe B T€TPaab

6. ITopsinok BbINOJIHEHHs PA0OTHI

Pemure 3amaun.

3anayva 1. [Ipu Bemapusanuu 500r 10%-ro pactBopa cynbdara JUTHS MOTYYHIA PACTBOP
Mmaccoit 200 r. KakoBa nmpolieHTHasi KOHUEHTpaUus MOJIy4YEHHOTO pacTBoOpa? Otser:
w2 (Li2CO3)= 25%

3amaua 2. Kakue Maccel HUTpaTa Kaiusi U BOJbI HEOOXOAUMO B3STh JJISl IPUTOTOBJICHUS
2xr pactBopa ¢ maccoBoit goneit KNOg3 pasnoii 0,057 OtBet: m(KNO3)=100r;
m(H20)=1900r

7. Conepxxanue oT4yera

1. Tema

2. Lens

3. Pemenue 3agau

4. OTBEeTUTH HA KOHTPOJBHBIE BOIPOCHI

8. KoHTpoJ/IbHBIE BONIPOCHI

1.Yro Takoe pactBop?

2.Yto0 Takoe KOHLIEHTpalus pacTBopa?

3.B yem BbIpaxaroT maccoByro nomo? (MaccoByto nomto W(x) BBIpaKarT B JOJSIX
eMHUIBL, poreHTax (%), mpoMuLIe (THICSIYHONW YaCTH MPOLIEHTA) U B MUJUTMOHHBIX J0JISIX (MITH™
1)).

IIpakTnyeckas padora Ne2
Tema: Ilosyuenne, coOnpanue U pacro3HaBaHHe I'a30B

Heasn: [lomyuenue, cobupaHue M pacro3HaBaHUE TIa3000pa3HBIX HEOPraHUYECKHX
BEIIECTB, UX UJICHTU(UKAIUS C TOMOILBIO KaYeCTBEHHBIX PEAKIIUH.

OOopynoBanme: INTaTUB C NPOOMPKAMHU, MPOOMPKOJAEp)KaTeNb, CHUPTOBKA, CIHYKH,
JTy4MHA.

PeakTuBBI: LIMHK, COJsiHAas KHUCIOTa, MEPOKCHJ BOJOPOJA, MEN, YKCYCHas KHCIOTA,
XJIOpUJI aMMOHUSI, THAPOKCHU]] HaTpus, TJaKMycoBasi Oymara.

2. Jluteparypa:

1. T'a6puensa O,C. Xumus: ydeO mist cTyd. cped. mnpod. yued. 3aBemenwmit/ O.C.
['abpuensH, U.I'. OctpoymoB. — 6-e uzm., crep. — M.: U3natensckuit ieHTp «Akagemus, 2009. —
336c¢.

2. T'abpuensn O,C. Xumus 1 npodeccii M cennarbHOCTe TEXHHYECKOTO MPOGUITS:
yuebnuk/ O.C. I'abpuensH, U.I'. OctpoymoB. — M.: U3narensckuii ueHtp «Axagemus, 2009. —
256¢.

3. IToaroroBka K BbINOJHEHHIO Pa00THI

1. IlomyuuTe y mpenogaBatesst HHCTPYKIMIO K MPAKTUYECKON paboTe.

2. O3nakoMbTeCh ¢ HHCTPpYKIMSIMHU Nel, Ne2, Ne3, Ne21 (ITpunoxenue 5)

3. IloaroroBeTe TETPaaAM K 3aMUCH

4. KpaTrkue TeopeTnyecKue cBeJeHHs
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Bomopon (H2) — camblii Jerkuii, OecIBeTHBbIN, HE HWMeeT 3amaxa. Ero coOuparT B
IIEPEBEPHYTHII BBEPX AHOM cocyl. K oTBepcTHIO epeBEpHYTOr0 BBEPX JHOM COCYJa MOJHOCIT
3aXOKEHHYIO JIydyuHY. Pa3naercs riiyxoil XJOMOK, €Clu BOJOPOJ YHMCTBIM WM «IAKOLIUI 3BYK,
€CIIM BOJIOPOJI COJICPIKUT MIPHMECH..)

IHosryuenune Bogopoaa B 1adboparopuu:

1. JleiictBue pa30aBiIeHHBIX KUCIOT HAa MeTaJUIbl. [ MpoBeieHusl TaKOM peaKkIuy Jaiie
BCEI0 UCIOJB3YIOT IIMHK U pa30aBICHHYIO COJIIHYIO KHCIIOTY:

Zn +2HCI1 — ZnCl; +H21

Kucaopon (0O2) 6e3 3amaxa u 1[eTa, TsHKeIee BO3yXa, Majo paCTBOPHM B BOJIE.

B n1aGopaTopuu KucCIOpOJ MOJTY4YarOT pasiiokeHueM nepmanranara kaiauss KMnOs unu
nepokcua Bogopoaa HoOo:

1. PasnoxeHue nepMaHraHara Kajaus

2KMnO4 = KoMnO4 + MnO2 + O21;

Yraexkucasiii ra3 wiam oxkeup yriepoaa (IV) CO2 — GecriiBeTHbIN, HE UMEIOIIUHN 3amax
ras.

OH npuMepHO B IOJITOpa pa3a TsKesee Bo3ayxa. PactBopum B BoJe.

B saboparopum yriieKuciblid Ta3 MOJy4yarT ACHCTBUEM COJISIHOM KMCJIOTHI Ha KapOoHAT
KaJIbLUS:

CaCO3 + 2HCI = CaCl; + H20 + CO21.

AmMmuak NHs — ra3 ¢ pe3kum 3anaxom, O€CIIBETHBIN, XOPOIIIO PACTBOPUM B BOJIE, JIETYE
BO3/IyXa.

B n1aGopaTopuu aMMHaK MOJIy4arOT B3aUMOICUCTBUEM IIEIIOYEH C COISIMU aMMOHHUSI:

NH4CIl + NaOH = NaCl + H,O + NHa1.

2. 3aganue

1.03nakombTECH C 000PYAOBAaHUEM U PEAKTUBAMHU

2.1IpoBeauTe ONBITH U HAOIIOACHUS 3aHECUTE B TAOIUILY

3.IIpuBenuTe pabodee MECTO B TOPSIOK

6. ITops10K BHINOJTHEHHUS PAGOThI

|. Ilonyuenue ¢ooopooa

1. B npoOupky nomecure ABe rpaHyIbl [IMHKA U npuiieiTe 1 - 2MJ1 COISTHONW KUCIOTHI.

2. Hakpoiite npoOUpKy ¢ IMHKOM NPOOUPKOI1 OOJIbILIEro 1uamerpa.

3. Uepes | - 2 MuH TOJHUMHUTE OOJBIIYIO MPOOWPKY BBEPX M, HE IEpPEBOpavMBas ee,
3aKpBIB MAIbLIEM, TIOJHECUTE K IUIAMEHH CITUPTOBKH, OTKPOWTE MPOOUPKY.

1. Illonyuenue kucnopooa

1. B npoGupky o6bemom 20mi1 mpusieite 5 - 7M1 pacTBOpa MepOKCHAa BOJOPOJIA.

2. TloaroToBhTe TIICIONIYIO JIYYUHKY (TTOJIOKTHTE €€ M, KOT/Ia OHAa 3arOPHUTCS, B3MaxHYB,
MIOTaCHTE).

3. llogHecuTe TICKIOMIYyI0 JTYyYHMHKY K TPOOMPKE € TIEPOKCHIOM BOJOpPOJa, Kyla
Ipe/IBapUTEIILHO HACKIIBTE HEMHOTO oKcua Mapranua (1V).

I1l.  Ilonyuenue yenexucnozo zaza

1. B npobupky ob6bemoM 20MJ MOMECTUTE KyCOUYEK Mpamopa M MpUIEHTE pacTBOP
YKCYCHOM KHCIIOTHI.

2. Yepes | - 2MuH BHECUTE B IPOOUPKY TOPSIIYIO TYUHHKY.

3. B mpobupky Haneiite 1 - 2MJ1 IpO3pavqHOTO PacTBOPA U3BECTKOBOM BOJIBI.

4. Yepe3 CTEKISIHHYIO TPYOOUKY OCTOPOXKHO MPOJIyBaiTe 4epe3 pacTBOP, BBIABIXaEMbIi
BaMU BO3/YX.

IV. llonyuenue ammuaxa.

1. B mpobupky npuielite 1 - 2 mi pacTBopa xjopujaa aMMoHus U 1 - 2 M pacTBopa
TUAPOKCUAA HATPHSL.

2. 3akpenure NpoOUPKY B JIepKaTelie U OCTOPOKHO HArpeuTe B IMJIAMEHU TOPEINIKH.
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3. IogHecuTe K OTBEPCTHIO MPOOUPKHU BIAXKHYIO JIAKMYCOBYIO OYMaXKYy.
7. Conep:kanue oT4eTa

1. Tema

2. Lens

3. BrInonHeHne sKCepuMeHTa

4. 3anosiHeHHe TaOIULIbI

5. OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI

8. KoHTpoJIbHBIE BONIPOCHI

1. Kak pacno3narot Bo1opos?

2. Kak pacno3HaroT Kuciopoa?

3. Ilouemy ropsmias iydrHa racHeT B aTMocdepe yriieKuciaoro raza’?

4. Kak cienyer cobuparb aMMHaK?

5. Kak M0oXxHO pacrio3Hath aMMHaK?

Ogopmnenue pabomoi
No | Xon Hab6nro | I'a3 (kpartkas | [Tomyuenue Cob6upan | Pacno3naBa | BriB
oMbl | pabOTHl | IEHUS | XapaKTepucT | (ypaBHEHUS ue HUE OJIBI
Ta 1Ka) peaxiuii)

IIpakTuyeckas padora Ne3
Tema: Pemmenue 3kcniepuMeHTAJIBHBIX 32124
Heab: HayunThcs pemaTth 3a4a4u M0 XUMHYECKUM YPAaBHEHUSIM
2. Jluteparypa:
1. T'a6bpuensu O.C., Pemeron [1.B., OctpoymoB U. I'. 3agaun no xumMuu u cnocoObl UX
pemenus 8-9 knaccel. Ipoda. Mocksa. 2008r.
2. KouanoBa I'.C. PacyerHple 3amaun Mo XMMHHM C pelIeHUsSIMU: Yueb. mocobue. —
HoBocubupck: Cub. ynus. usa-so, 2007
3. Xomuenko W.I". Pemenue 3anau mo xumuu — M.: OO0 «M3natenbctBo HoBas Bonnay:
Nznarens YMepenkos, 2008.
3. IToaroroBka K BBINOJHEHHIO PA0OTHI
1. Ionyuute y npenoaaBareis COOPHUK MPAKTUYECKUX PadoT.
2. O3HaKOMBTECH C 3aIaHUSIMU U TIOPSJIKOM BBITTOJTHEHUST PAOOTHI
3. IloaroroBbTe TETpaaM K 3alUCH
4. KpaTrkue TeopeTn4ecKne CBeJAeHHA
Pacyersl mo ypaBHEHHSM XHMHUYECKUX pEaKIUi OTHOcATCA K  Haumbosee
pacupoCTpaHEHHbIM XHMHMUYECKMM 3ajadaM. JTH pacyeTbl OCHOBAHbl HAa CTEXHMOMETPUUYECKHUX
KodduimeHTax ypaBHeHUH. B OCHOBE pacueToB MO XMMHYECKUM YPAaBHEHUSM JIKUT MpsMast
MPOMOPIMOHANIbHAS 3aBUCHMOCTh MEXAY KOJHYECTBOM BEIIECTBa, MaccaMH WU OOBeMaMu
pearupyromux Wil MOJYYaroUIUXCsli B PEAaKIUU BeIIeCTB. PacCMOTpUM pPEaKLUI0 MEXAY
BerecTBaMu A u B B 0000111eHHOM BUJIE:
mi ma ms M4
aA + bB = cC+ dD
aM1 bM2 cM3 dMg4
B aroii cxeme OykBamu &, b, € 1 d 0603Ha4YeHBI COOTBETCTBYIOMINE KO3 duimeHTsl. Kak
U3BECTHO, KOX(PQUIMEHT, CTOALIUN Iepen XuMudeckoil ¢GopMyioil, o3HadyaeT KOJIUYECTBO
BemectBa. [IpousBenenne aMi (a Takke bM2, CM3 u dM4) cooTBeTCTBYET MPUBEAECHHOMY BBIIIIE
YpaBHEHHUIO B CBs3U ¢ dopmynond M = ve. M, tak kak M1, M2, M3 u My SIBISIFOTCS MOJSPHBIMH
Maccamu peareHTOB A u B u mpoaykToB peakiiuu C u D cOOTBETCTBEHHO. 3HAYHT, JIJIs1 TAHHOTO
YpaBHEHHUS PEaKIIUU MOYXKHO COCTaBUTh CJEAYIOIINE COOTHOIICHUS:
m = my ; m = ms3 " T.II.
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aMi bM; aM; cM3
J%k! NEpBOro OTHOMICHUA MOKHO OIIPCACINUTDH M1, €ciau 1o YCJIOBHUIO 3aa4u HM3BCCTHA
Macca my u HaO60pOT, a U3 BTOPOTo - M3, €CJIn U3BeCTHA Macca My
_aMiemy _ M1ecMs3
m = bM> M = aM,
O4eBHIHO, YTO BO3MOXHBI JPYrUe BAPUAHTHI BBIUMCICHUHA. BMECTO Macchl B yCIOBHU
3a]]a4M pedb MOYKET MJITH O KOJIMYECTBE BENIECTBA WM 00beMe peareHTa (POIYKTa PEaKiuH).

Tak Ha OCHOBaHUU ypaBHEHUS

aA+ bB = cC+ dD

MO’KHO BBIBECTH CJIEYIOIINE COOTHOLLICHHUS:
v4) _ a . vd) a _ ms U T.J. JUUISl BCEX BEIIECTB,
vB) b ' vwC) ¢ Ms YYacTBYIOIIMX B PEAKIIUH.

Takum 00pazom, 3Has KOJIMYECTBO BEIIECTBA OJHOIO U3 PEarupyrolluX BEIECTB WU
IPOAYKTOB pEaKkIMH, MOKHO HAaWTH KOJUYECTBA JAPYI'MX BEIIECTB, a MO KOJIMYECTBY BellECTBa
HETPYJHO PACCUUTATh UX MAcCCy WM 00bEM.

Crnemyer OTMETHTBH, YTO OOBEMBI BCTYNHBIINX B PEAKIUIO Ta3000pa3HBIX BEIIECTB U
00BEeMBI Ta3000pa3HBIX MPOTYKTOB PEAKIMH, U3MEPEHHBIC MPU OJWHAKOBBIX YCIOBHUSX, TAKKe
OTHOCATCSL APYr K APYyry, Kak KOd((UIMEHTHI Iepe] COOTBETCTBYIOIIUMH (GOpMyliaMu B
ypaBHEHHH XUMHUYECKOU peakiuu. Hanpumep, B peakiun, ypaBHeHue kotopordr 3H2 + N2 = 2NHs,
00bEMBl pEArupyroliero a3oTa M BOAOPOJa U 00BbeM OOpa30BABIIETOCS aMMHaKa CBS3aHbBI
CJIEIYIOIIUM COOTHOILIEHUEM:

V(Hz2) : V(N2) : V(NH3) =3:1: 2.

VYHuBepcanbHOro crocoda petieHus Bcex XMMMUYECKHX 33/1a4 He CYyLIECTBYET U HE MOXKET
OBITH, OJJHAKO CJIETYET MPUJIEP)KUBATHCS HanboJiee 001Iero anroputMa pemenus. Hanpumep:

1. BuumarenbHO MpoYUTaiTe TEKCT 3a7auu.

2. 3anumuTe ycIoBHE 3a/1a4y: UYTO JIaHO, YTO HAJ0 HANTH.

3. CocTaBbTe ypaBHEHHUE peaKIINK, OMIMCAHHON B 3ajaye.

4. B ypaBHEHHH peakIy MOAYEPKHUTE (HOPMYIBI T€X BEIIECTB, O KOTOPHIX HJAET peyb.
Jns1 5THX BeleCTB HAWIUTE MOJISIPHBIE MACCHI.

5. YcraHOBUTE THII 33J]a44 U pelIaiiTe Jajnee o COOTBETCTBYIOIIEMY aJITOPUTMY

6. [IpoBeanTe HEOOXOTUMBIE BHIYHCIICHUSI.

7. JlaiiTe OTBET B COOTBETCTBUU C TJIABHBIM BOIIPOCOM 3a/1a4H.
Crnoco0bl peunienus 3aaa4
3anaua 1. Kakoit 06beM kucioposa (H.y.) motpedyercs Juisi Cxkuranust 22,41 cepbl?

Jano: Pemenue.
m(S)=22,4r | 1. 3anumem ypaBaenue peakuun: S + Oz = SO».
Haiirn: 2. Haiiiem KOJIMYECTBO BEIECTBA CTOPEBIIEH Cephl:
V(OZ) -9 - m(S) — 22,4T _
V() M(S) 32r/momnb 0,7moms.
3. V3 ypaBHEHUS pEAKIUU CIEAYET, UTO:
viS) _ 1 _ _
W0 1 cienoBatenbHo, V(02) = v(S) = 0,7Moib

4. 3Has KOJIMYECTBO BEIIECTBA KUCIOPO/IA, BHIYUCIUM €r0 00BEM:
V(02) = v(02) *Vm = 0,7momsb - 22,4r/moib = 15,68 1.
Omeem. N (O2) = 15,681
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3anaua 2. Kaneuuii Maccoii 2r mpopearupoBall ¢ KuciaopoaoM. Kakas macca kuciopoaa BCTyIHIa

B peaKIuIo?
[aHo: Pemenue.
m(Ca)=2,4r 1. 3anumem ypaBHenue peakiuu: 2Ca + Oz = 2Ca0.
Haittu: 2. Haiinem KOJIMYECTBO BEUIECTBA KAJBIIMS B3SITOTO JIJISl PEAKIIUHU:
m(O2) -7 m(Ca) 2r
Ca)= = =0,05 .
(Ca) M(Ca) 40r/MoJIb VIMOITE
3.M3 ypaBHEHHUS peaKIuu CIEAYeT, 4TO I peaknuu ¢ 2Moib Ca Tpedyercss 1Moub
Kucinoposaa. Ha ocHOBaHMU 3TOr0 MOKHO 3anucarh Gpopmyiy:
wWCa) _ 2 _J WO2)= v(Ca))l _ 0,05 mompel = 0,025Momb
v(02) 1 2 2

4. PaccunTeiBacM MacCCy KUCJIOpOJa, BCTYIIMBLICTO B PECAKIIHUIO:

m (O2) =v(02) M (02) = 0,25 monw - 32 v/mons = 0,8 T.
Omeem. M(O2) = 0,82.

3agaua 3. [Ipu B3aumoelicTBUU BOOPOAa U KucIopoaa odpazoBanock 450r Boasl. Uemy paBHa
Macca ra3oB BCTYNHUBIIUX B peakuuo?

Hano:
m(H20)=450r

Pemenue.
1. 3anmmem ypaBuenue peaknuu: 2H, + Oz = 2H»0.

Haiitu:
m(Hz) -7
m(Oz) -?

2.Haiinem KoM4ecTBO BEIIECTBA 00pa30BaBIICHCS BOIBI:
m(H20 450r
v(H20) = (H:0) =
M(H20) 18r/moub
3. 13 ypaBHEHMS peakLuy cleayeT: JUIsl IOJIy4eHUs 2MOJIb BObI TpEOyeTCs
IMonb KHCIIOpOJa U 2MOJIb BOAOPO/1a, TO3TOMY MOKHO 3aIHCaTh:

= 25MOJIb.

S
o)~ 2 - b vH) =v(H0): v(Hz) = 25mom
w0 _ 1. _ VH0)+1 _ 25mompel
v(H20) -2 W(02) = 2 = 5 12,5M0115

3anaua 4. OnpenensieM Maccy BoJIOPOJia U KUCIOPOa, BCTYIMUBIINX B PEAKIIHIO:

5. 3aganmne

m(H2) = v(H2) *M(Hz2) = 25monb+2 r/monsb = 50r.
m(02) = v(O2) *M(0O2) = 12,55m0m5°32 r/mMomb = 400r.
Omeem. M(Hz) = 502, m(O2) = 400e.

1. BHuMaTenbHO NpOYMUTANTE YCIOBUS 3a/1a4
2. Pemmre 3amaun
3. Pemrenue 3anumure B TeTpaIh
6. ITopsinok BbINOJHEHHS PA0OTHI
Pemnre 3amaun.

1. PaccuuraiiTe Maccy yrieKucIIOro raza, KOTOPbIA MOTYYUTCS MIPU CTOPAHUU OT YTIIS 110
ypaBHeHut0: C + O2 = COo.

2. Kakasg macca >TuiieHa JOJDKHA BCTYIIMTH B p€aKWIO ruapaTannu, '—IT06BI MMOJIYYHJIOCh
7,2MOJIb 3TaHoJa?

3. CkonbKo rpaMMOB IUHKa U CCpHOfI KHCJIOTBI HY?KHO IJId IMOJTYYCHUA 4r BOAOpOaa 1Mo

YpaBHEHHIO:

Zn + HySO4 = ZnSO4 + H»?

Kpurepun onenkm.
[TpaBunbHOE perienue 1 3apaum oreHUBaeTcs B 3 Oamna
JIByx 3am1a4 — B 4 6amia
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Tpex 3amau — B 5 6ayoB
7. Conep:kanue oT4eTa
1. Tema
2. llens
Pemnthb 3a1aum 1 penieHue 3anucaTh B TETPaab
IpakTnyeckas padora Ned
Tema: PemeHue 3JIKCHEPUMEHTAJNBHBIX 327124 HAa HACHTUPUKANUI0O OPraHUYeCKHX
coeIuHEeHu
Heanb: HayunThcs pemaTh 3a1a4u Ha HAXOXKACHUE MOJICKYJSIPHBIX (POPMYJIbI YIIIEeBOAOPOAa
IO €ro IUIOTHOCTU U MacCOBOI1 J10JI€ DJIIEMEHTOB
2. Jluteparypa:
1.T'a6puensa O.C., Pemeron I1.B., OctpoymoB U. I'. 3amaun mo XuMuu 1 ciocoObl UX
pemenus 8-9 knaccol. [poda. Mocksa. 2008r.
2.Kouanosa I'.C. PacuerHble 3ajaun Mo XUMHH C pelieHHsIMH: Yueb. mocolue. —
Hosocubupck: Cub. yaus. uzn-so, 2007
3. Xomuenko W.I'. Pemtenune 3amau nmo xumun — M.: OO0 «U3pareasctBo HoBas
Bomnnay: Uznarens Ymepenkos, 2008.
3. [loaAroToBKAa K BHINOJHEHHIO Pa00ThI
1. IMomyuuTe y mpenoaaBaresns COOPHUK MPAKTUYECKUX padoT.
2. O3HAKOMBTECH C 33JaHMSIMH U TTOPSIKOM BBITOJIHEHUS PaOOTHI
3. IloaroroBbTe TETpaaM K 3alUCH
4. KpaTkue TeopeTHYeCKHE CBeIeHUs
3Has MacCOBBIE JIOJIM 3JIEMEHTOB B BEILIECTBE, MOKHO OIPEIEIUTh YHCIO AaTOMOB KaX10TO
3JIeMeHTa B pocTeiiiiel hopMyne, T. €. HHIEKCHI.
U3 popmynsl w(31) = Ar (31) * N/ Mr MOXHO BBIYHCIHTH, Y€MY PaBEH MHICKC N s
Ka)KIOTO AJIEMEHTA!
n(on) = w(on)* Mr/ Ar (o1).
Ecnu B coctaB BeriecTBa BXOJAT JBa PJI€MEHTA, TO MOKHO HAWTH OTHOIIEHHE MEXKIY MX
WUHCKCaMHU:
nin2 = w(l)/ Ar(l) : w(2)/ Ar(2).
B ycroBum 3amaum MOTyT OTCYTCTBOBaTh JaHHble Mr (ee MOXXHO paccuuTaTh IO
OTHOCHUTEIILHOM ITIOTHOCTH Ta30B U IPYTHM JIAHHBIM).
Crnoco0bl penienus 3aaa4
1. IInoTHOCTH oOpraHuveckoro BemiectBa (H.y) paBHa 1,17 r/n. Bsluucaure ero
OTHOCHUTENIbHYIO MOJIEKYJISIDHYIO Maccy M Haiiautre ¢opmyiy, €clii MaccoBas J0Jsi B HEM
yraepoaa pasHa 92,3%, a Bogopoaa - 7,7%.

HaHno: Pemenue:
p(CxHy)=1,17v/n I eapuanm
®%(C) =92,3% 1. Haxoaum MOJISIpHYIO Maccy OpraHHYECKOTO BEIIeCTBA
0%(H) =7,7% o popmyne M = p. Vm,
Haiitu: M (opr. em) = 1,17 v/11 » 22,4 n/mons = 26,2 1/MOnb.
CiHy - ? 2. IlockoyIbKY YHMCIIOBOE 3HAUYEHUE MOJISIPHON MacChl
PaBHO OTHOCUTENILHOW MOJIEKYJISIpHON Macce
M = M, cnenoBarensHo My(opr. Beml.) = 26,2.

3. HaxoauMm 4mcio aToMoB yriepoaa 1 BOAoOpoaa B MOJICKYJIC
OpTraHU4YCCKOIr0o BCUICCTBA:

x:y=923/12:7,71;, x:y=7,7:7,7, x:y=1:1.
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[Ipocreitmas popmymna CH. Ho My = 12+1 = 13, T.e B 1Ba pa3a MEHbIIIE,
YEM HaiiJICHHas
Mr (ope. sews.) = 26. 3Haumt, popmyia opr. BernectBa C2Ho.

2 BAPUAHT
Haxonum uepe3 MaccoBble A0IIU.
©% =X *Ar/Mr ¢ 100%; x(C) = ©% (C) * Mr (CxHy) / A«(C ) <100%, T.e.
X(C) =92,3% 26,2 / 12+100% =2
COOTBETCTBEHHO
y(H) =7,7% 26,2 / 1+100% = 2
3nauuT, popmyna opr. Bemectsa CoHo.
ITpoBepka mokassiBaeT, uto-Mr(C2Hz2) =26.

5. 3aganne

1. BHuMaTenbHO NpOYMUTANTE YCIOBUS 3a/1a4

2. Pemnre 3amaun

3. Pemenue 3anummure B T€TPaIh

6. ITopsinok BbINOJIHEHHS PadOTHI

Pemnre 3anaun.

1. Onpenenure MoJIeKyIsIpHYIO (hOpPMYITYy BEIIECTBa, €CIIH €ro MIIOTHOCTh IPU H.y. paBHA
1, 4285 1/11, maccoBas nons yriepona pasaa 0,375, Bomopona — 0,125, kucmoponaa — 0,5.

2. YrneBoaopo, MaccoBas 10 yriaepoaa B KOTOpoM paBHa 85,7%, UMeeT MIOTHOCTh
1,875 r/n. BeiBeauTte MOJEKYIISIPHYIO (OPMYITy OPraHUYECKOTO COSTUHEHHUS.

3. YrieBomopo, MaccoBas J0Jsl yriiepoaa B koropoM paBHa 0,8, uMeeT mioTHOCTh 1,35
r/n. BeiBeguTe MOJIEKYISIpHYIO (POPMYITY OPTraHUIECKOTO COSTMHCHUS.

Kputepun oneHkmu.
[TpaBunbHOE pemienue 1 3ampaun oneHuBaeTcs B 3 O6amia
JIByx 3anau — B 4 Oamna
Tpex 3agau — B 5 OamioB
7. Conep:kanue oT4eTa
1. Tema
2. Lenp
PemuTh 3a/1aum v penieHne 3anucaTth B TETPaIb
IIpakTHyeckas padora NeS
Tema: PacniosHaBaHHe 1J1aCTMACC U BOJIOKOH
Heab: HayunThes sKCIIEpUMEHTaIBHO PACcIO3HABATH MIACTMACCHI U BOJIOKHA.
OOopynoBanmne: TpoOHpKOAEpKATeNb, MPOOUPKH, INTATUB, TUTEIbHBIC IIUIIIIBI,
dapdopoBast yaiika, CTEKJISHHBIEC TAJTOYKH, CITUPTOBKA.
PeakTHBBI: alleTOH, CepHAsk KUCIIOTA, IIEI0Yb.
IlnacTMacebl: MONUATUIICH, TOTUBUHUIXIOPUA (KOK3aMEHHUTENb), MOTUCTUPON (pyUKa,
pacuecka, JJMHeWKa, MeHOIIACT), TOTUMETHIMETaKpuiIaT (Opr. CTEKNI0), PeHoract (Po3eTKu)
BoJiokna: mepcth, XjomyaToOyMakHash TKaHb, IIENK, KampoH, aleTaTHOE BOJOKHO,
JIaBCaH.
2. JIuteparypa
Pymsutuc I'.E. Xumus 11 kmacc: yue0. as o6meodpazoBat. yupexaenuii — M.: 2007r.
INabpuensu O.C. Xumus 10 kmacc: yueb. mis oomeoopazoBart. yupexaenuit — M.: JIpoda
2007r.
3. IloaroroBka K BbINOJHEHHIO Pa00OThHI
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1. Ilonyunte y mpenonaBatenss COOPHUK TNPAKTHUECKUX paboT, o0OpynoBaHHE H
PCAKTHUBBI.

2. O3nakombTech ¢ HHCTPYKIUAMEU Nel, No2 Ne3, Nel7 (ITpumoxxenue 5)

3. IloaroroBeTe pabouee MECTO AJIS BHIIIOJHEHUS PaOOTHI

4. KpaTkue TeopeTH4eCKHUe CBeIeHUs

IlnacTmacenl - 3T0 MaTepHalbl, U3rOTABIMBAEMbIE HA OCHOBE IOJIMMEPOB, CIIOCOOHBIC
npruoOpeTaTh MPH HarpEeBaHUU 33JaHHYIO (POPMY U COXPaHATH €€ TOCIIE OXJIAXKICHHS.

[Tomumepsl Jnerkue, oOMagar0T OONBIION MEXaHMYECKOW TPOYHOCTHIO, BBICOKOM
XUMHYECKON CTOMKOCTBbIO, MMEIOT XOPOLIME TEIUIOU3OJIALIMOHHBIE U 3JIEKTPOU3OJISILIMOHHBIE
cBoiicTBa. OHM MPOU3BOAATCS U3 JOCTYIIHOTO CHIPbsI (MPOJYKTOB Ta30- U HEPTEXUMHUECKOTO,
yIJie- U JISCOXMMHYECKOTO IIPOU3BOJICTB) U JIETKO IepepadaThIBAlOTCS B Pa3HOOOPA3HbIC U3ACIIHSL.
[ToaromMy Takue miuacTMacchl Kak, HallpuMeEp, MOJIMATUIIEH, MOJUMBHHUIIXJIOPU, HNOJUCTHPOIL,
denondopmanberugHbe, IHUPOKO MPUMEHSIOTCS B PA3IMYHBIX OTPACIAX HPOMBIILJICHHOCTH,
CEIIbCKOTO X035ICTBA, B MEAUIIMHE, KYJIBTYpE, OBITY.

BoJsiokHa - 3TO BbIpabaTbiBaeMble W3 MPUPOJHBIX WJIM CHHTETHMUECKUX IOJIUMEPOB
JUIMHHBIE TUOKUE HUTH, U3 KOTOPBIX M3rOTABIMBAETCS MPsKA U JAPYrHe TEKCTHIIbHBIE U3ICIHS.
BonokHa noznpasaensroTcs Ha IPUPOJHBIE U XMMUYECKHE.

IIpupoonvie unu namypanvhsie 80J10KHA - ITO MATEPUAIIbl PACTUTEIILHOTO WJIN )KUBOTHOTO
IIPOUCXO0XkAECHUA. K HUM OTHOCSTCS XOpOILIO U3BECTHBIE BaM XJIOIOK, JIEH, IIEPCTh, LICIIK.

Xumuueckue 60710KHA TIONYYAIOT IMYTEM XHMHUYECKOH IepepabOTKH HPUPOIHBIX HIIU
CUHTETHUYECKUX IOJMMEpOB. M3 mpupoIHBIX MNONMMEPOB, NPEKIE BCEro ILEIUIHONIO3bI,
M3rOTaBIMBAIOT UCKYCCTBEHHBIE BOJIOKHA, HAIIpUMEp BUCKO3HOE, aneraTHoe. Jlpyras MmMpoOKo
pacnpocTpaHeHHas: TIpylla XWMHUYECKHMX BOJIOKOH CHHTETHYECKHE BOJIOKHA, KOTOpPBIE
BbIpa0aThIBAlOT U3 CHUHTETHMYECKUX HOJMMEPOB. M3 CHUHTETHMYECKHMX BOJIOKOH BaM, KOHEUHO,
W3BECTHBI KalIpOH, HENJIOH, JIaBCaH.

[Ipexne 4yeM NPHUCTYNUTh K BBIIOJIHEHUIO MPAKTUYECKOH pabOThl, O3HAKOMBTECH CO
CBOMCTBaMHM IJIACTMACC U BOJIOKOH (Tabmn. 6 u 7, ¢. 38-43). Ilocne sToro moyiyunte 3agaHue OT
npernoaaBaress.

5. 3apanue

1. O3HakoMbTECH C 00OPYAOBAaHUEM U pEaKTUBAMU

2. TlpoBemuTe OMBITHI ¥ HAOJFOICHUS 3aHECUTE B TAOJHILY

3. Cnenaiite BBIBOABI

6. ITopsinok BpINOJIHEHHS PA0OTHI

B nmakere HaxonaTCs 00pa3Iibl IIacTMAacC U BOJIOKOH 1ol HoMepamu. Onpeaenure, Kakas
IUIACTMAcca ¥ KaKoe BOJIOKHO HaXOAMUTCA B MAKETE.

Pacnosnasanue nnacmmacc

1. OnummMre BHEIIHUE MTPU3HAKH 00pasia.

2. UccnenyiiTe OTHOLIIEHUE K HATPEBAHUIO U TOPEHUIO

3. UcnbITaiiTe neiicTBUE HA HUX PACTBOPUTENEH.

Pacnosnasanue 6onoxon

4. TlpoBectu cxxuranue obpasma. [Ipocnenure, ¢ Kakoil CKOPOCTHIO MPOUCXOIUT TOPEHHE,
UCCIIeylTe 3amax MpOAyKTa pa3joKEeHHUs, CBOMCTBAa OCTaTKa, KOTOpPBIM oOpa3yeTrcs mocie
CrOpaHHs.

5. [IpoBephTe neiicTBUE Ha BOJOKHA KUCIIOT, LIEJI0Ued U pacCTBOPUTEINIEH.

7. Conepxxanmue oT4yera

1. Tema

2. Lens

3. Onwucanue xoaa paboThI

4. BpINoNHEHUE SKCIIEPUMEHTA
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5. Odopmuenune paboThI

6. OTBEeTHI Ha KOHTPOJIBHBIE BOITPOCHI

7. BLIBOOEL.

8. KoHTpoJIbHbIE BONIPOCHI

3aoanusn 01 camocmosamenbHulx 6b160008.

1. Kak MOXHO OTJIMYHMTHh TOPEHHE IJIACTMACC 10 XapaKTepy HAarpeBaHUsI K TOPCHUS?

2. KakoBO OTHOIIEHHUE TIJIACTMACC K PACTBOPUTEIAM?

3. ITo xakuM CBOKCTBaM OCTATKOB OINpeeaniii BosiokHa? KakoBO OTHOIIIEHHE BOJIOKOH K
KHCJIOTaM IIIeJI0YaM B PaCTBOPUTEISIM?

Odghopmnenue pabomol
Pacnosnasanue nnacmmacc
Ha3BaHue | Gpopmyna | BHewHHH Bux | OTHOILIEHHE K HATPEBAHUIO, TOPEHUIO Ne
oOpasma
1
2
3
4
5
Pacnosnasanue 6onoxon
Ha3BaHUE bopmymna COKUTaHUE JIEHCTBHE JIEHCTBHE Ne
H2SO4 NaOH (10%) obpasia

OB WIN|F-

Kpurepun onieHuBaHMs BbINOJHEHHUS PAKTHYECKUX 3aJaHU I

O1eHKa «OTIIMYHO» BBICTABIIAETCS 00yYaroImeMycs, €Clii: B IOTHYECKOM PacCyXJeHHE U
pEILIeHNH HEeT OMMOO0K, 3a/1a4a pellleHa palliOHAIbHBIM CIIOCOOOM, MPOCTaBIEHbI KO (HUIIUEHTHI
B YPAaBHEHUSIX XUMUYECKUX PEAKIUI, YKa3aHbl €AUHUIBI U3MEPEHUS.

OneHka «XOpoIlo» BBICTABISIETCA 00YyYarolIeMycsl, €CJIM B JIOTHYECKOM PacCyXJIeHHUE U
pELICHUH HET CYIIECTBEHHBIX OHIMOOK, HO 3ajjaya pelleHa HEepalMOHAIbHBIM CIIOCOOOM WU
JIOTIYIIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIINOOK, HE YKa3aHbl €AMHUIIBI U3MEPEHHUS.

O1eHka «yIOBIETBOPUTEIBHO» BBICTABISIETCS OOYUYalOIIEMYyCs, €CIM B JIOTHYECKOM
pacCyXJIeHHe HET CYIIECTBEHHbIX OIMMUOOK, HO JOMNYIIeHa CYIIeCTBEHHAas OImuOKa B
MaTEMaTUYECKUX pacyeTax.

OneHka «HEYJOBJIETBOPUTEILHO» BBICTABISAETCS O0O0yYarolIeMycCsl, €CJIH HMEIOTCS
CYIIECTBEHHbIE OIIMOKM B JIOTHYECKOM PpAcCYXJEHHE M JIOMyIeHa CYIIECTBEHHAas OIIMOKa B
MaTeMaTUYECKUX pacyeTax.
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5.3.  KOHTpPo./IbHO-01leHOYHBbIE CPeICTBA MPOMEKYTOYHOI aTTecTalnu

5.3.1 ®opma npoBeaeHUs NPOMEKYTOUHOI aTTeCTALMU MO pe3yJbTaTaM 0CBOECHHA
AUCUMILTUHBI

[TpomesxyTounoii popmMoil aTTecTanuu Mo JUCUUIUIMHE SBiIsteTcs AudQepeHInpOBaHHbIN
3a4eT, KOTOPBIM UMEET CBOEH ye/bio MPOBEPKY NMPEAMETHBIX U METAIPEIMETHBIX KOMIIETEHIIUMH,
00y4aroluxcsi N0 ONEPUPOBAHUIO OCHOBHBIMU IOHSATHSMH, 3aKOHAMU U TEOPUSIMHM XHMHUH,
BO)XHEHIIMMU BEIIECTBAMHU, XUMHUUECKUMH PEAKLIUAMH, paCUeTaMH 110 XUMHUECKUM (hopMyam u
YPaBHEHHSIM.

JubdepeHnrpoBaHHbIil 3a4eT TPOBOAUTCS B TUCbMEHHOW (opme. Paspaborano 25
BapHAHTOB 33JaHUM, COCTOSIIUX U3 JABYX TEOPETUUYECKHX BOIPOCOB M OJHOTO MPAKTUYECKOTO
3aJjaHusl, KaXK/Iblil BApUaHT COCTOUT U3 TpexX yacTeil. Onpeaensonmm Npru3HaKoM KaK 101 4acTH
paboThl siBIsieTCs opMa 3aJaHHi, KOTOPBIE PA3IMYAIOTCS MO COACPIKAHUIO U CIIOKHOCTH.

5.3.2 IlepeyeHb OLEHOYHBIX CPEICTB ISl POBeIEHNs POMEKYTOUHOM aTTecTauuu
B (popMe IK3aMeHA.
Bpems Ha BbInoJiHeHHe: 90 MUHYT
Bomnpoce! 17151 IOATOTOBKH K 3K3aMeHY
Teopernyeckue BONPOCHI:

1. Tlepuoguueckuii 3akOH M TEPUOAMYECKAs CHCTEMa XHUMUYecKux osnemeHToB JI.M.
MenpeneeBa Ha OCHOBE MPEACTABICHUM O CTPOCHUU aTOMOB. 3HAUEHUE MEPUOIUUECKOTO
3aKOHA JJISl Pa3BUTHS HAYKH.

2. IlpenempHble yrieBomoponbl, oOmas (opMyaa rOMOJOrOB JaHHOTO psijia, CTPOCHHE.
XHUMHUYECKHE CBOWCTBA MeTaHa. [ [pakTuieckoe NpuMeHeHue alKaHoB.

3. CrpoeHHe aToMOB XMUMHUYECKHUX 3JIEMEHTOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB
XMMHMYECKUX 3JIEMEHTOB U UX COCIMHEHUN B 3aBUCHMOCTH OT CTPOEHMSI UX aTOMOB.

4. HenpenenbHble YIIeBOAOPOABI psiaa TUIIEHA, o0mas GpopMyia cocTaBa, 3JeKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOEHHUE, XUMUYECKHE CBOMCTBA ATWEHA. [IpuMeHeHre npoayKToB
CHHTE3a Ha OCHOBE aJIKEHOB B Balleil npodeccuu.

5. Buapl xumuueckod cCBsi3W (MOHHAs, METalNIMYECKas, BOJOPOAHAs, KOBAJIECHTHas -
MOJISIpHAsI, M HETIOJISIPHAST ).

6. AMHHOKHCIIOTBI, HMX CTPOCHHE W XUMHYECKHE CBOHCTBAa. buomormdeckas poib
AMUHOKHCJIOT ¥ UX IIPUMEHEHHE.

7. Knaccudukaiys XMMHYECKUX PEeaKLuil.

8. Kpaxmai, nemmonosa, cTpoeHHE MOJIEKY], (U3MUYECKHE M XUMHUYECKHE CBOWCTBA, UX
BO3MOXHOE ITPUMEHEHHUE B Ballel npodeccuu.

9. OOpaTHMOCTh XUMHUECKHIX PEaKIHii. XHMMUIECKOE PABHOBECHE H YCIOBHUS €0 CMEIICHHS,
MPAKTHUYECKOE MPUMEHEHUE.

10. AnletniieH — mpeICcTaBUTEINb YTIIIEBOIOPOIOB C TPOMHOM CBA3BIO B MOJIEKYIIe. XUMHUECKHUE
CBOIMCTBA, MOJY4YEHHUE U PUMEHEHHE alleTUICHa B OPTaHUYECKOM CHHTE3E.

11. CkopocTh XMMHYECKUX peakIMid. 3aBUCHMOCTb CKOPOCTH OT HPHUPOJIbI, KOHIIEHTpPAIU
BEUIECTB, IUIOMIAAM TIOBEPXHOCTH  CONPUKOCHOBEHUS  pPEarupyroolluX  BEILECTB,
TEMIIEPATYypBl, KaTAIN3aTOPA.

12. Apomaruueckue yrineBojopoabl. bensomn, cTpykrypHas ¢popmyia, CBOHCTBA U MOTyYEHHE.
[Tpumenenue GeH301a U €r0 TOMOJIOTOB.

13. OcHOBHBIC TOJIO)KEHHUSI TEOPUM XMUMHYECKOTO CTPOCHUS OpPTraHWYECKUX BemecTB A.M.
BbyrnepoBa. OcHOBHbBIE HAIIPABIICHUS PA3BUTHS 3TOU TEOPHUHU.
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14.

15.
16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

DJIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC. DIEKTPOIU3 PACIIIIABOB U
pacTBOPOB Ha MPUMEPE XJIOpHUIa HATPUSI.

N30omepust opraHnyecKux COCIUHEHUN U €€ BUIbI.

Oxcuapl, uX KiIaccU(UKAIMA, XapaKTePUCTHKAa XMMHUYECKHX CBOWCTB. Bo3moxkHOe
NPUMEHEHUE OKCHJIOB B Ballei npodeccuu

Mertamibl, UX IOJOKEHUE B IEPUOJUYECKOM CHUCTEME XMMHYECKUX 3ieMeHToB JI.M.
MeneneeBa, CTpoeHHE aTOMa, XMMUYECKUE CBOICTBA, IPUMEHEHKE B Ballel podeccui.
®DeHoI1, ero CTpOeHUE, CBOMCTBA, ITOJy4YEHUE U IPUMEHEHHE.

Hemeramibl, UX NOJOXKEHHE B MEPUOIUYECKOM CHUCTEME XMMHUYECKHMX ieMeHToB J[.M.
MenaeneeBa, XUMHYECKHE CBOMCTRA.

[IpenenbHBIE OHOATOMHBIE CITUPTHI, UX CTPOCHUE, (PU3HMUECKHE U XMMUYECKHUE CBOWCTBA.
[Tosryuenune ¥ NpUMEHEHUE STUIIOBOTO CIIUPTA.

DNEKTPOXUMUYECKHH PsiJT METAIIIOB. BrITeCHEHNE METAJLIOB U3 paCTBOPOB COJIEH APYrUMU
metayuiamu. Kopposus metamnoB. CriocoObl 3alUThl METAJUIOB OT KOPPO3UH.

Anbaerunpl, UX CTPOCHME U CBOMCTBAa. [IpuMeHEHHME MypaBBMHOIO M YKCYCHOT'O
aJbJIETUJI0B.

Bonopoansle coenMHEHUs HEMETAJJIOB. 3aKOHOMEPHOCTH B M3MEHEHMH MX CBOWCTB B
CBSA3M C IIOJIO)KEHUEM XHUMHYECKMX JJIEMEHTOB B mepuoauueckoil cucreme JI.U.
Menpeneesa.

[IpenenbHblE OJHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, UX CTPOCHUE U CBOMCTBA HA IIPUMEpE
YKCYCHOM KHMCJIOTBI, IPAKTUYECKOU IPUMEHEHNE.

Briciine okcuibl U THIPOKCHIBI XMMUYECKUX 1eMeHTOB [II nepuona. 3akoHOMepHOCTH B
W3MEHEHUH UX CBOMICTB B CBA3H C MOJIOKEHUEM XUMUYECKUX DJIEMEHTOB B IEPUOIUIECKON
CUCTEME.

Kupsl, ux cocras, cBoiictBa. Mpino. IloHATHE O CHHTETHYECKMX MOIOIIMX CPEICTBAX.
3amuTa npupoasl ot 3arpszHenuss CMC.

Kucnorel, ux kjaccuukamuss U CBOMCTBA Ha OCHOBE IIPEIACTAaBIEHUN 00
ANEKTPOIUTUYECKON TUCCOLMALMM, NPAaKTHUYeCKoe npuMeHeHue. [IpuMeHeHne B Balien
npogeccui.

OO611ast XapaKTepUCTHKA BHICOKOMOJIEKYJIIPHBIX COETUHEHU, COCTaB, CTPOCHUE, pEeaKIuy,
JIEKALIME B OCHOBE MX IOJIYUYECHMS.

OcHoBaHMs, HUX KiIaccMpUKalLUMsd W CBOMCTBA Ha OCHOBE MpEJICTaBICHUNA 00
IIEKTPOJIUTHUECKON JUCCOLMALINN, TIPAKTUYECKOE IPUMEHEHHE.

['mroko3a — mpeAcTaBUTENb MOHOCAXapuioB, CTpOeHHe, (U3NYEeCKHe U XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE.

Comu, ux ximaccuukanus, COCTaB, CBOWCTBA Ha OCHOBE NPEICTABICHUN TEOpUU
3JIEKTPOIMTUYECKOH TMCCOLMAIIH, BOZMOKHOE TPUMEHEHHE.

B3anmHoe BiMsiHHE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.

Karanus, karanu3aTopsl, IpaKTUIECKOE IPUMEHEHHUE.

AHWIMH — IpEICTaBUTENb aMHHOB, CTPOEHHUS M CBOICTBA; IOJIyUEHUE U 3HAYCHHUE B
pa3BUTUHM OPraHUYECKOIO CUHTE3A.

Keneso, mnomoxxeHue B MNEPUOAMUYECKOM cHCTEME XHMMHUUYECKUX diemeHtoB JI.U.
MenneneeBa. Ponib jxene3a B COBpEMEHHONW TEXHUKE.

benku — kak Ouononumepsl. IlepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIIKOB.
CgoiicTBa 1 Onosornueckue QyHKIMHA OEITKOB.

62



37.
38.
39.
40.
41.
42.
43.
44,

45.

46.

47.

48.

49.
50.

Amomuanii. [lomokeHne B MEPUOANYECKON CHCTEME, CTPOCHHE aToMa, (pu3WyecKue u
XUMHYECKHE CBOWCTBA. POJIbh alfOMUHNS B COBPEMEHHOM TEXHUKE U B Ballel podeccuu
MHuoroaromusle ciupThl. CTpoeHHE, CBOWCTBA, IPUMEHEHNE Ha IPUMEPE TIIULIEpUHA.
Bosnokna npupoHbie 1 XUMAYECKUE, UX MPEACTABUTENIN U IPUMEHEHHE

Bopna. Ee notpebienue B ObITY U Ha IPOU3BOACTBE. POib BOABI B XUMHUYECKUX PEAKIIHAX.
IM'aaponms.

Knaccuduxarysi XMuMHUUECKUX PEaKIii.

MHuoroatomusle cnupTbl. CTpOeHHUE, CBOMCTBA, IPUMEHEHUE HA IPUMEpE TIUMLEPHUHA.
N3omMepust opraHM4eCKUX COCAMHEHUMN U €€ BUJBI.

Bopna. Ee norpebienue B ObITY ¥ Ha IPOU3BOACTBE. POb BOABI B XUMHUYECKUX PEAKIIHUAX.
I'upposus.

Bonopoansie coeanHeHus HEMETAIOB. 3aKOHOMEPHOCTH B M3MEHEHMHM MX CBOWCTB B
CBA3U C IIOJIOKECHUMEM XMMHMYECKMX DJJIEMEHTOB B Iepuoanyeckon cucreme JI.H.
Menneineena.

AHWIIMH — TPEACTaBUTENIb AMUHOB, CTPOCHHUS M CBOWCTBA; IMOJYYEHHE U 3HAUYCHUE B
Pa3BUTHH OPraHUYECKOTO CUHTE3A.

Comu, ux kiaccupukanusi, COCTaB, CBOWCTBA Ha OCHOBE NPEICTABICHUN TEOPUU
ANEKTPOIUTHYECKON JUCCOLNALNN, BOZMOKHOE IPUMEHEHUE

Kpaxman, nemionos3a, cTpoeHHE MOJEKYN, (pU3MUecKne M XHMHUYECKHE CBOMCTBA, HX
BO3MO>KHO€E IIPUMEHEHNE

Bosnokna npupoaHbie 1 XUMAYECKUE, UX MIPEACTABUTENN U IPUMEHEHHE

benku — xak Ouomnonumepsl. [lepBuuHasi, BTOpUUHAs U TPETUYHAs CTPYKTypa OEIKOB.
CgoiicTBa 1 6nosnornueckue GyHKIMN OEIKOB.

MecTo npoBenenusi: yueOHasi ayIUTOPUs COTIIACHO PacCaKu
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MunucTepcTBO 00pa30BaHusl, HAYKH U MOJIOCKHON OJTUTUKU
Kpacnomapckoro kpas
I'ocynapcTBeHHOE OI0KETHOE IPO(hecCHOHANBHOE 00pa30BaTEIbHOE YUPEKICHHE
Kpacnonmapckoro kpas
«KpacHomapckuii TOProBo-3KOHOMUYECKUN KOJUIEIIK»

Yueonaa apucuunuauda OY /[ 07 Xumus
CnenmnanbHocts 15.01.05 Cpapumk (pydyHO M YacTUYHO MEXaHM3MPOBAHHOM CBapKH
(HarUTaBKM).

YuyeOnas rpynmna:

BUJIET Ne

BOHpOC 1. HepI/IOI[I/ILIeCKI/Iﬁ 3dKOH H ICPpHOAUYCCKAdA CHUCTEMA XHMHUYCCKHX JJICMCHTOB
I[I/I MenjeneeBa Ha OCHOBE Hpe,Z[CTaBJ'IeHI/Iﬁ O CTPOCHHUHN ATOMOB. 3HayeHne ICPUOANUICCKOIO
3aKOHa IJIg Pa3BUTHA HAYKH.

Bomnpoc 2. [IpenenbHble  yraeBoaOpoAbl, oOmas ¢opmyiaa TOMOJIOTOB JaHHOTO pAJa,
CTpoeHHe. XMMUYECKHEe CBOMCTBA MeTaHa. [IpakTHyecKkoe MpuMeHEeHHEe alTKaHOB.
3agaua. BriBenute MonexysipHyto (GOpMyITy BELIECTBA, €CJIM MAacCcOBas JIOJIS yIiepojia B

HEM coctaBisier 82,75%, Bomopona 17,25%. OTHOcUTENbHAsl IUIOTHOCTH IapOB IO BO3AYXY
paBHa 2.

[penonaBateb / /
[Mpeacenarens [IIMK / /
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5.3.3 Kpurepuu onleHuBaHUs BHINOJHEHHUA 3aaHMI IK3aMeHa

Ounenka «5» - 1aH BEpHBINM OTBET HA BCE BOIPOCHI, IPAKTUYECKHUE U DKCIIEPUMEHTAIbHBIE
3a/1a4M PEIICHBI BEPHO.

Onenka «4» - JONyIIEHbl HE CYLIECTBEHHbIE OIIMOKM B TEOPETUYECKUX BOIIPOCAX,
NPaKTUYECKHE U SKCIIEPUMEHTAIbHBIC 33/1a4H PEIICHBI, HO HE TIOJTHOCTHIO, JOMYIICHBI OIINOKU B
MaTEeMaTHUYECKUX pacyeTax.

- JlaHbl IPaBUJIBHBIE OTBETHl HAa TEOPETUYECKHE BOIPOCHI, IPAKTUYECKUE U
JKCIIEPUMEHTAIIBHBIE 33JaHUs PEUICHbl YAaCTUYHO, WM PEUICHO TOJIBKO OJHO 3aJaHue u3
IIPAaKTUYECKON YacTH.

- IPAKTHUUYECKUE U IKCIIEPUMEHTAJIbHbIC 33/1aHUS PEIIEHBI [T0JHOCThIO, HO €CTh OIIMOKH B
TEOPETHUYECKOU YaCTH OTBETA, WJIM JJaH OTBET TOJBKO HA OJIMH TEOPETUYECKUI BOIIPOC.

Ounenka «3» - 1aH NOJIHOCTBIO IPAaBUJIbHBIM OTBET Ha /IBa JOOBIX BONPOCA, B OCTAJIBHBIX
BOIIPOCAX JOIIYLICHbI HETOYHOCTH UJIM HEBEPHBIE OTBETHI.

Ounenka «2» - 1aH TOJBKO OJMH BEPHBIN OTBET. /[aHbl HENOJIHBIE OTBETHI HA [1BA, TPU WU
BCE€ BOIIPOCHI WJIM HEMOJIHBIM OTBET HA OJJUH BOIIPOC.
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