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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMbBI YYEBHOM JTUCIUILIN-
HbI
XNUMUA

1.1 O6aacTh NpUMEHEHHsI POTrPaAMMBbI

Pabouast mporpaMMa IUCHUIUIMHBI SIBISETCS YaCThIO OCHOBHOM mpodeccuoHanbHON 00pazoBa-
TeJNBbHOM mporpaMmsl, pa3zpadoranHoii B coorBerctBun ®I'OC CIIO mo mpodeccun 35.01.19 Mactep
cazioBo-mapkoBoro u JanamadTtHoro crpoutenbctBa, PI'OC COO, ®OIT COO u ¢ yd4eToM COOTBET-
CTBYIOIIUX MMPUMEPHBIX PA00YUX MPOrpaMM 001e00pa30BaTEIBHBIX TUCITUILINH.

1.2 MecTto Yy4eOHOI JMCHMIUIMHBI B
00pa3oBaTeJIbHOM MPOrpaMMBbI:
o0mieoOpa3oBarenbHast MOATOTOBKA, Oa30BbIi YPOBEHBb MOATOTOBKH.

CTPYKTYpe OCHOBHO MPo(hecCHOHATIBLHOM

1.3 lesap 1 ni1aHupyemble pe3y/ibTaThl OCBOCHUS] Y4eOHOM JMCUMILJIMHBI B COOTBETCTBHH €
®PI'OC CIIO u Ha ocaose ®I'OC COO

dopmupoBaHue y 00ydyaroluxcsl MPeICTaBICHUS O XUMHUYECKON COCTaBISIOLICH €CTECTBEHHO-
Hay‘IHOﬁ KapTHUHBI MHpa KaK OCHOBBI IIPUHATHA pemeHHﬁ B JKM3HCHHBIX U MMPOU3BOACTBCHHBIX CUTYyallH-
SIX, OTBETCTBEHHOTO [TOBEACHUS B IPUPOAHOM Cpejie.
OcBoenue kypca OVYII «XUMUS» npeanonaraeT penieHue Cieayoiux 3a1ay:

e (¢dopMupoBaHHE MOHMMAHUS 3aKOHOMEPHOCTEH MPOTEKaHHs XUMHUYECKHX MPOLIECCOB U SBICHUN B
OKpY’Karollen cpefe, eI0CTHOM HAyYHOM KapTHHBI MHPA, B3AUMOCBSI3U M B3aMMO3aBUCHUMOCTHU €CTe-
CTBCHHLIX HAYK;

® Dpa3BUTHE YMEHUS COCTaBIATH (DOPMYIIbI HEOPTAaHUYECKUX M OPraHUYECKHX BEIIECTB, YPABHEHHS XH-
MUYECKUX PEaKIUid, 0OBACHATh UX CMBICI, HHTEPIIPETUPOBATH PE3YIbTATHl XUMHUECKUX HKCIIEPHUMEH-
TOB,;

¢ (dopMUpOBaHNE HABBIKOB MPOBEACHHS MPOCTEHIINX XMMHUUECKHUX SKCIIEPUMEHTAIBHBIX HCCIEI0BAHUN
C coOJroIeHreM MpaBuil 6€30MacHOro OOpaIIeHHs ¢ BeUIeCTBAaMH U Ja00paTOPHBIM 000y I0BaHUEM;

® DA3BUTHUC YMCHUA UCIIOJIB30BATh I/IH(bOpMaIII/II-O XUMHYCCKOT'O XapaKTepa U3 pa3IMIHbIX UCTOYHHUKOB,

e (GopMUPOBAHNE YMEHUN MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATENHHOCTH M XUMUYECKUX MPHUPOI-
HBIX, OBITOBBIX U TPOU3BOACTBEHHBIX MPOIIECCOB;

o (1)0pMI/IpOBaHI/I€ IIOHUMAaHHUs 3HAYUMOCTU I[OCTI/I)KGHPI?I XUMHUYECKOMI HAayKHU U TEXHOJIOTHHU AJid pa3Bu-
THSI COLMATILHOM M MPOU3BOJICTBEHHOM cep.

Oco0oe 3HaueHue TUCHUIUTHHA UMeeT npu popmupoBanuu u pazsutuu OK u [1K:

Koxa u Haume- Ilnanupyemble pe3yJibTaThl OCBOCHHS Y4eOHOI THCUMILINHBI

HoBaHue Pop- O0mue JucnunimHapHbie (MpeAMeTHbIe)
MHPYeMBbIX
KOMITeTEeHIUI
OK 01. B yactu Tpy10BOr0 BOCIIUTAHUS: Bnagers CUCTEMOM XUMHUYECKHUX
Bribupath cio- | - TOTOBHOCTh K TpPYyAY, OCO3HAHME | 3HAHUH, KOTOpPas BKIIIOYAET;
COOBI pelIeHusl | EHHOCTH MacTepCTBa, TPYAOI00He; | OCHOBOIOIAraroIne TIOHSITHS
3a1a4 Mpoec- | - TOTOBHOCTh K aKTHBHOM JEATENBHO- | (XUMUYECKHH 3JICMEHT, aToM,

3JIEKTPOHHAs 000I0UKa aToMma, S-, p-, d-

CHOHAJIbHOM CTH TEXHOJIOTMYECKON U COIMaILHOU

JNEATEIbHOCTHU HaIpaBJIE€HHOCTH, CIMOCOOHOCTh WHH- | DJIEKTPOHHBIE opOWTanM aToMOB, HOH,
[IPUMEHUTEIBHO | HMUPOBATh, INIAHUPOBATL U CaAMOCTOs- | MOJICKYJIa, BAJICHTHOCTD,
K pa3JIuyHbIM TEJIbHO BBIMOJHATh TaKylO JeATeNb- | JJIEKTPOOTPULATEIBHOCTD, CTCIICHb
KOHTEKCTaM HOCTB; OKHUCJICHHS, XUMHYECKasi CBI3b, MOJIb,

- UHTEPEC K pa3IudHbIM cepam mpo-
(heccuoHanbHOM NEesTENbHOCTH,

MOJIIpHasi Macca, MOJSIpHBIH 00beM,
YIJIEPOAHBIN CKelleT, (pyHKIHMOHAIbHAs




OmnazicHHe YHHBEpPCAILHBIMU y4e0-
HBIMU TI03HABATCIbHBIMU JICHCTBHUS-
MU:

a) 0a30BbIC JOTMUYECKUE ICHCTBUSA:

- CaMOCTOSITETIbHO (HOPMYITHPOBATh H
aKTyalM3upoBaTh MpodiieMy, pac-
CMaTpHBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MpH-
3HAaK WJIA OCHOBAHUS JUIsI CPaBHEHUS,
KJ1acCUUKAUU U 000O0IICHHUS,

- OTpEAeIATh LENU ACATEIBHOCTH, 3a-
JaBaTh MapamMeTpbl U KPHUTEPUH HUX
JOCTIKEHUS;

- BBIIBJIATh 3aKOHOMEPHOCTH W TIPO-
TUBOPEYHUS B PACCMATPHBACMBIX SIBJIC-
HUSX;

- BHOCHTb KOPPEKTHUBBI B JCSTEIb-
HOCTh, OIICHHMBAaTh COOTBETCTBUE pe-
3yJIbTAaTOB IIEJISIM, OIICHWBATh PHUCKHU
MOCJICICTBUI e TEITLHOCTH,

- pa3BUBaTh KPEATHBHOE MBIILUICHHUE
MIPU PEUICHUH JKU3HEHHBIX MTPOOJIEM

0) 0a30BBIC HCCIIEIOBATEIBCKUE JICH-
CTBHSL:

- BIajeTb  HaBBIKAMH  y4yeOHO-
UCCIIEIOBATEIILCKOW U MPOSKTHOU Jie-
ATENBHOCTH, HAaBBIKAMH pa3peIIeHUs
npoOJem;

- BBISBJISITH MPUYUHHO-CJICJICTBCHHBIC
CBSI3U U aKTyaJIU3UPOBaTh 3a/1a4y, BbI-
JBUTATh TUTIOTE3Y €€ PelIeHHs], HaXxo-
JMTh apTyMEHTHI ISl JIOKa3aTelIbCTBA
CBOMX YTBEP)KJICHMM, 3a/aBaTh Iapa-
METPBI U KPUTEPUHU PEIICHUS;

- aHAJIM3MPOBATH IOJyYEHHBIE B XOC
pelIeHHsI 33J]aui Pe3yJIbTaThl, KPUTH-
YEeCKH OIICHMBATh WX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh W3MEHEHHE B HOBBIX
YCIIOBHSIX;

-- YMETb MEPEHOCUTh 3HaHMs B MO3HA-
BaTEIbHYIO U MPAKTUYECKYI 00JacTH
KHU3HEJIEATebHOCTH;

- yMETh HMHTErPUPOBATH 3HAHHS U3
pa3HBIX MIPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC WJIEH, MTpeIaraTh
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS;
U CIOCOOHOCTh MX HCIHOJB30BAaHUS B
MO3HABATEIPHON M COIMAIBHOM MpaK-
THKE

rpymnna, paaukai, U30Mepus, U30Mepbl,
TOMOJIOTMUECKUNA  psii,  TOMOJIOTH,
yTI€BOIOPOIbI, KHCIIOPOJI- u
a30TcoJepIKaIIne COeTMHEHUS,
OMOJIOTMYECKH AaKTUBHBIE BEIIECTBA
(yrmeBonpl, >KHpBI, O€IKH), MOHOMED,
oJimuMmep, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE CO€IMHEHUS,

KPUCTAJUIMYECKAs  PEILIETKa,  THUIIBI
XUMHYECKHX peaxuit
(OKHCITUTEIIBHOBOCCTAHOBUTEIIBHEIE,

9K30-U  DHJIOTEPMHUYECKHE, PEAKLUU
HOHHOTO obMmeHa), pactBop,
JNEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS JUCCoLMalus,
OKUCJIUTEID, BOCCTaHOBUTEIIb,
CKOpOCTb XUMHUYECKOM  peaKkuuu,
XMMHYECKOE DPABHOBECUE), TEOPUHM MU
3aKOHBI (Teopus XUMHUYECKOTO
CTpOEHMS OpraHnYecKux BeuecTs A.M.
byrneposa, TEOPHS
ANEKTPOIIUTUYECKON JMCCOLMAIUY,
IIEPUOIUYECKUI 3aKOH JN.
MenzeneeBa,  3aKOH  COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XUMUH,
(dakTonoruueckue CBEICHHUS 0
CBOICTBaxX, COCTaBe, IMONYYCHUU U
0e30MmacHoM WCIOJIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX u
OpPraHMYeCKHUX BeleCTB B OBITY H

IIPaKTUYECKON NEeATEIbHOCTH
YEJI0BEKa;

- YMeTb BBIABIATH  XAPaKTEPHbIE
IIPU3HAKU WU B3aUMOCBSA3b H3YYECHHBIX
MIOHATHUH, [IPUMEHATD
COOTBETCTBYIOIIIME  IOHATHS  IpHU
ONMCaHUU  CTPOCHUS U  CBOWCTB
HEOPraHWYECKMX M  OPraHUYECKHX

BCIICCTB U UX MPCBpPAIlICHUHN; BbISABIATH
B3aMMOCBS3h XWMHWYECKHMX 3HAHUM C

MOHATUSIMM U MPEICTaBICHUSIMU
JIpYTux €CTECTBEHHOHAYYHbBIX
MIPEIMETOB;

- YMETb HCIIOJIb30BaTh HAaUMEHOBAHUS
XUMHYECKHX COEIMHEHU N
MEXIyHapOIHOTO COr03a

TEOPETUYECKON M NPUKIATHOW XUMHH
YW TPUBHUAJIBHBIE HAa3BaHUS BAKHEUIIUX
BEILIECTB (3TUJIEH, allETUIICH, TIUIIEPHH,

¢denon,  ¢dopmampaeTua,  YKCycHas
KHCIIOTa, TJIMIWH, YyrapHbld  ras,
VIJICKUCHIBIA  Ta3, aMMHUaK, TalieHas




W3BECTh, HETAIICHAS! U3BECTh, TUTHEBAS
co/la M JIPYTUX), COCTABJIATH (HOPMYIIBI
HEOPraHMYECKUX W OPraHUYeCKUX
BEIIECTB, yPAaBHCHHUS  XUMHYCCKUX
peakiuii, OOBSICHATH HMX  CMBICI;
TIOJITBEPKIATh XapaKTepHBIC
XUMHYECKHE CBOWCTBA BEIIICCTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMHU
W 3alUCSIMH YPaBHEHHH XUMHYECKUX

pEeaKInii;

- YMETb YCTaHAaBIIMBATh
NPHUHAIJIC)KHOCTD HU3YUCHHBIX
HCOPraHN4YCCKUX u OpTraHU4YCCKUX

BCIICCTB K OMNPCACIICHHBIM KJIaCCaM H

rpymnmam COEMHEHHI,
XapakTepu3oBaTb  HMX  COCTaB U
BOKHEHIINE CBOMCTBA; ONPEIEIATH
BU/IBI XUMHYECKHUX CBA3EH
(koBaneHTHAs, HWOHHas,
METaJIINYeCcKas, BOJOPOJAHAs), THUIIBI
KPUCTAJUIMYECKUX PELIETOK BEIECTB;
KJIaCCU(UIIUPOBATh XUMHYECKHE
peakuuu;

- c¢(hopMUPOBATh MIPEICTABICHUS:
€CTECTBEHHOHAY4YHOM KapTHHBI MHDA,
pOIM XUMHMM B TII03HAHUM SIBJICHUM
IPUPO/IBI, B (dbopmMupoBaHUU
MBILIUICHUSI U KYJIbTYphl JIMYHOCTH, €€
(GyHKIMOHATIBHON I'PaMOTHOCTH,
HEo0X01uMon s peLeHus
NPaKTUYECKUX 337a4 M SKOJIOTUYECKH
00OCHOBAaHHOTO OTHOILIEHHSI K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpenie;

- yMeTb MpPOBOAUTH pacueTsl IO
XUMHUYECKHM (OpMYJIaM U ypaBHEHUSIM
XUMHYECKUX peakuuii c
HCIIOIb30BAHUEM bu3nuecKux
BEJIMYMH, XapaKTEPU3YIOINX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: MAacCHI,
o0bema (HOpMasbHbIE YCJIOBHSI) T'a30B,
KOJIMYECTBAa BEUIECTBA; MCIOJIb30BaTh
CHCTEMHBIE XUMHUYECKHE 3HAHUS IS
MPUHATUS PENICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYAIMsIX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpezcTBa TMOouC-
Ka, aHaJu3a u
WHTEPIpETAINN
uHpOpMalNH, U
nH(pOPMAaIINOH-

B obnactu 1IeHHOCTH Hay4yHOIoO IIO-
3HaHUS:

-c(hopMUPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKHM M 0OIle-
CTBEHHOW TPAKTHUKH, OCHOBAHHOTO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOILIETO
OCO3HAHMIO CBOET0 MecTa B HOJH-

- yYMETh IUIAHUPOBATh U BBINOJHATH
XUMUYECKUM DKCTIEPUMEHT (TIpeBparie-
HHUS OPraHMYECKUX  BEUIECTB  IMPHU
HArpe€BaHWM, I[IOJYyYECHUE OTUJIEHA U
HW3Y4YECHUE €r0 CBOMCTB, KaueCTBECHHBIC
peaKuUM Ha albJETUJIbl, Kpaxmai, yK-
CYCHYIO KUCJIOTY;

JeHarypanus OeJIKOB MpH HarpeBaHUW,




HBIC TEXHOJIO-

KYJIbTYPHOM MUDE;

IIBETHBIC PEAKIUU OEJIKOB; MPOBOJIUTH

THU 151 BBI- - COBEpILICHCTBOBAHUC SI3BIKOBOW M | PEAKIIMM MOHHOIO OOMEHA, OIpEeAeIsaTh
MOJIHEHUS 3a]1a4 | YUTATENbCKOM KYJIbTYpPhI Kak Cpe/icTBa | Cpedy BOIHBIX pacTBOpOB,
npodeccro- B3aUMOJICVCTBUSL MEXK]y JIOJbMU U | KAUCCTBCHHBIC PEAaKUHUHU HaA cyabgar-,
HaJIBHOfI nes- IIO3HAHUA MHpa; Kap60HaT- n XJIOpUA-aHHUOHEI, Ha
TEIBHOCTH - OCO3HAaHHME LIEHHOCTH HAY4YHOM Jes- | KaTHOH dMMOHHS; pearb
TEIBHOCTH, TOTOBHOCTh OCYIIECTBIISTE | IKCIICPUMCHTAJIBHBIC 3a/ladd 110 TEMaM
IPOEKTHYI0 M wmcciegoBarenbekyro | Meramml" 1 "Hemeramisr") B
JESTENbHOCTh MHAMBHAYQIbHO U B | COOTBETCTBHH C TNPABHIAMH TEXHHKH
rpyrme. 0e30macHOCTH IpU  OOpalleHUH ¢
OBnajenue yHUBEpCalbHbIMH yueh- | BCICCTBAMU 1 J1a00paTOPHBIM
HBIMH II03HABATEIBHBIMU JeHcTBus- | 000PY/IOBAHKEM; HPCACTABIIATH
ML pe3yIbTaThI XUMHUYECKOTO
B) pabota ¢ Hu(opMAHeii: OKCTIEpUMEHTa B dopme  3ammcu
- BIIAJICTh HABBIKAMH TIOJyYeHHs HH- | JPABHCHHH COOTBCTCTBYIOINX
(bopMAIMH W3 MCTOHWKOB pasmprx | PCAKIMA 1 (dopMynupoBaTh BBIBOABI Ha
TUIIOB, CAMOCTOSITENILHO OCYILIECTB- OCHOBC 5THX PE3YJIbTATOR,
JITh IOMCK, AHAIN3, CHCTEMATH3AIMI0 | S o > AHATHIMPOBATL XHMHHCCKYIO
UH(POPMALIUIO, MOJTy4aeMyI0 U3 Pa3HBIX
U HHTEepIpeTanuio uHpopMaluu pas- .
HMCTOYHUKOB (cpencts MacCOBOM
JUYHBIX BUJOB U (OpM MpecTaBlie-
- uHpopmanuu,cets HTEpHET U qpyrHe)
- BIQJAECTh  OCHOBHBIMH  METOJaMHU
- CcO3llaBaTh TEKCThl B Pa3IUYHBIX HAYHOrO NOJHAHMA BEMECTS W
(opmarax ¢ yuerom HﬁgHaquHH MH | s yMIdeckux  sBIeHuit (HabmroieHue,
dbopManuu W 1ENEeBOUH ayJUTOPHH, p—— SKCTIEPHMEHT,
BBIOMpAast ONTUMANBHYIO (OpMYy Tpe.- MOJICAHPOBAHHE);
CTaBJICHIA 1 BU3yaIM3allin, - YMeTh TPOBOJUTH pPacCYeThl IO
- OUCHHBATL JOCTOBEPHOCTB, JICTH- | ypyyrygeckum (popMysiaM M YpaBHEHUSM
THUMHOCTb MH(QOPMALMH, €€ COOTBET- | ypin ot peaKIyit c
CTBUC  IPAaBOBBIM M MODPAIBHO" | yernonp30BanueM bu3HIecKUX
STUHCCKUM HOpMaM, BEJINYMH, XapaKTEPU3YIOLINX BEIIECTBA
- HCIONB30BATh CPEACTBA MH(OPMA- | ¢ konnueCTBEHHOI CTOPOHBI: MAacCBHl,
HUOHHBIX H KOMMYHMKAIIMOHHBIX T€X- | oGpema (HOpMaJbHBIE YCIIOBH) Ta30B,
HOJIOTUM B PEIICHUM KOTHUTUBHBIX, | kojuvecTBa BEIIEeCTBA; MCIIOJbh30BaTh
KOMMYHHUKATUBHBIX M OPTraHU3allUOH- | cucTeMHbIE XMMHWYECKHE 3HAHUS IJI
HBIX 33/1a4 ¢ coOmoaeHneM TpeboBa- NPUHATHAS PEIICHHA B KOHKPETHBIX
HUH 3PrOHOMHUKH, TCXHUKH 0e30mac- | KU3HEHHBIX CUTyallMsIX, CBS3aHHBIX C
HOCTH, TUTUCHBI, pecypcoc6epe>1<eHI/m, BCIICCTBAMU U UX IIPUMCHCHHUEM.
MIPABOBBIX M ITHUECKUX HOPM, HOPM
nH(pOPMaIIMOHHOI 0€30MaCHOCTH;
- BJIa/IeTh HABBIKAMH PACIO3HABAHUS U
3amuTel  UHGoOpManuu, HHGOpMaIIU-
OHHOM 06€3011aCHOCTH JIMYHOCTH
OK 04 TOTOBHOCTh K CaMOpa3BUTHUIO, CaMO- | - YMETh IUIAHUPOBATH U BBINOIHSITH

PaGoTath B KOJI-
JIEKTHUBE U KO-
Manze, dpdex-
THBHO B3aHUMO-
JIEMUCTBOBATH C
KOJUIEraMH, py-
KOBOJICTBOM,
KJIMEHTaMH

CTOSITEJIBHOCTU U CAaMOOTIPE/IEICHUIO;
-OBJIa/ICHHE  HaBbIKaMu  y4yeOHoO-
HCCIIEA0BATENIbCKOM, MPOEKTHON U CO-
[IUAJIBHOM JAeITEIBHOCTH;

OBnazeHue yHUBEpPCAIbHBIMU KOMMY-
HUKAaTHUBHBIMU JICHCTBUSMHU:

0) COBMECTHasl JIeITeIbHOCTD:

- TIOHUMAaTh W UCIIOJIb30BaTh MPEUMY-
1IECTBA KOMAHJIHOM W WHIMBUIYaIb-

XUMHUYECKHH SKCIEpUMEHT (IIpeBparie-
HUS

OpPraHMYECKUX BEIIECTB P Harpesa-
HUU, TOJIyY€HUE STUJIEHA U H3Yy4YeHHE
€ro CBOWCTB, Kay€CTBEHHBIE PEAKIINU
Ha albJErujbl, Kpaxmai, YKCYCHYIO
KHUCJIOTY; JleHaTypalusi OeNKoB IpH
HarpeBaHuu, [IBETHbIE PEAKIINH OEIKOB;
MIPOBOJIUTh PEAKIMM MOHHOTO OOMEHa,




HOM pabOoTHI,

- MPUHUMATH LEJTU COBMECTHOU Jesi-
TEIbHOCTH, OPraHU30BBIBATH M KOOP-
JTUHUPOBATh JEHUCTBUSI TIO €€ JOCTH-
YKEHUIO: COCTaBJIATh IUJIAH JEHCTBUM,
pacnpenenarTb poiau ¢ Y4ETOM MHEHHI
YYaCTHUKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOI paboThI;

- KOOPJIUHUPOBATh U BBHINOJHATH pa-
00Ty B YCIOBHUSX DPEaJbHOTO, BUPTY-
QIBHOTO U KOMOWHHUPOBAHHOTO B3au-
MOJICHCTBHS;

- OCYUIECTBIIATh TO3UTHBHOE CTpaTe-
THYECKOE TIOBEJACHUE B Pa3IUUYHBIX
CUTYalUsiX, MPOSBISATh TBOPYECTBO U
BOOOpaXkeHue, ObITb UHUIIMATUBHBIM.
OBnazneHue yHUBEPCAIbHBIMU pPeryJis-
TUBHBIMU JICHCTBUSMHU:

I') IPUHATHE ce0sl U IPYTUX JIIOACH:

- NPUHUMATh MOTHUBBI U apPTyMEHTHI
JPYTUX JIOJICH MPU aHAJIU3€E pPe3yJib-
TaTOB JIeATEIbHOCTH,;

- TpU3HaBaTh CBOE IPAaBO M IIPaBO
JPYTUX JII0/Iel Ha OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MU C MTO3UIUU IPYTOro YeIOBeKa.

OTIpEeeIATh CPeAYy BOJHBIX PacTBOPOB,
KaueCTBEHHBIC peakuuu Ha Cyiabdar-,
KapOOHaT- U XJIOPUA-aHUOHBI, HAa KaTH-
OH AaMMOHWUS; pelarb 3KCIEPUMEH-
TaJIbHBIE 337a4yd 1o TeMaM "Metamib!"
n "Hemeramnsl") B COOTBETCTBHM C
OpaBWJIaMd  TEXHUKU OE30MaCHOCTH
npu OOpalleHUuH C BEIIeCTBAMU W Jia-
OopaTOpHBIM O00OpYIAOBaHUEM; TIPE]-
CTaBJSITh  PE3YJbTAThl XHUMHUYECKOTO
JKCIlepUMeHTa B (opMe 3amlucH ypas-
HEHHUHA COOTBETCTBYIOLIMX PpEAKUUN U
(¢hopMynupoBaTh BBIBOJIBI Ha OCHOBE
3TUX PE3YJbTaTOB

OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpY>Karolen
CpeIbl,
pecypcocoepexe-
HHIO,
a¢hekTHBHO
JIEUCTBOBATH B
Ype3BBIYAHBIX
CUTYAIHSIX

B obnactu 3KOJIOTUYECKOTO
BOCIIUTaHUS

- chopmupoBaHHOCTH
3KOJIOTUYECKOU KYJIbTYpBHI,
IIOHMMAHUE  BJIUAHUSA  COLMAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB Ha
COCTOSIHHE IIPUPOJHON U COLIMATIBHOMU
Cpelbl,  OCO3HAaHHME  TJI00ATHLHOTO

XapakTepa dKOJOTHYECKUX MPoOiieM;

- IUIAHUPOBAHUE U OCYLIECTBIICHHUE
JEUCTBUM B OKpYXarolled cpelne Ha
OCHOBE 3HaHUs LEIEHd YCTOWYHUBOTO
pa3BUTHS YEJIOBEYECTBA;

aKTUBHOE  HENpPHUATHE  JICWCTBUH,
MPUHOCSAIIMX  Bpel  OKpYyXkKarolen
cpene;

- yYMCHHE IIPOTHO3UPOBATH
HeOJIaronpusiTHbIE JKOJIOTUYECKHE
MTOCIIECTBHS MpeANpUHIMAEMbIX

JEWCTBUM, IPEIOTBPAIIATh HX;

- paCIIMpEHUE ONbITa JEATEIbHOCTH
AKOJIOTUYECKOM HANPaBJICHHOCTH;

- OBJIQJicHWE HaBbIKaMH Yy4eOHO-
HCCIIEI0BATENBCKON, IIPOEKTHON U CO-
[IUAJIBHOM JAeITEIBHOCTH;

- chopMHPOBATH MPEACTABICHUS:
€CTeCTBEHHOHAYYHOH KapTHHBI MHPA,
pONM XUMHH B TIO3HAHWH SIBIICHHM
IPUPO/IBI, B (dbopMupoBaHUU
MBIIUICHUS W KYJIbTYpbl JTUYHOCTH, €€
(YHKITMOHATEHOM TPaMOTHOCTH,
HEOO0XO0IMMOM TUISE peleHus
MPAaKTHYECKUX 3a7a4 U SKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOAHOIL cpene;

yMeTb COOMIOaTh MpaBuiIa HKOJIOTHYE-
CKH 1Ie7IeCOO0pa3HOro TOBEACHUS B
OBITY ¥ TPYAOBOH NIEATENHHOCTH B Ie-
JSX COXPAaHEHHUs CBOErO 3J0POBbSI U
OKpYKarollel MPUPOAHON CPeJbl;, YIu-
ThIBATh OIIACHOCTH BO3}1€I>'ICTBI/I$[ Ha
KUBBIE OPTaHU3MBbI OMpECIEHHBIX Be-
IECTB, TOHMMAasi CMBICT ITOKa3aTels
MpeneabHOW JOMYyCTHMOW KOHIIEHTpa-
197071




K 1.1. B oGmactu mpodeccuonanmm3ma: T0- | 3HaTh KiIacCHPUKAIUIO KAOCIhHBIX W3-
[TpousBoauTh TOBHOCTh K TPYJy, OCO3HAHUE IICHHO- | AU U 00JIacTh UX IPHUMECHECHUS
MMOATOTOBH- CTH MacTepCTBa, TPYAOIIO0HUE;
TeJbHBIC Pa00- | MHTEpPEC K pa3IUuYHBIM cdepaM Mpo-
THI U pabOTHI (heccroHaIbHOM ESITEIBHOCTH,
OCHOBHOT'O BHOCHUTH KOPPEKTUBHI B ICATEIHLHOCTb,
npoduIIs 1o OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
Omaroycrpoii- [eIsIM, OIEHUBATh PHUCKH TIOCIE/-
CTBY H O3€JIe- CTBUH EATEIHHOCTH;
HEHUIO Ha I0- pa3BUBaTh KPEATUBHOE MBIIUICHUE
POJICKUX TEpPHU- | TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
TOPHUSX U 00b- BBISBISATE  MPUYHHHO-CIICACTBCHHBIC
eKTax CaJloBOo- CBSI3U M aKTyaJIM3UPOBATh 3aJ1aqy,
MapKOBOTO U aHAIM3UPOBATh TOJTYYCHHBIE B XOJC
JaHIIaGTHOTO | peIIeHUs 3a/auyd Pe3yJIbTaThl, KPUTH-
CTPOMUTENLCTBA. | YECKH OILIEHWBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh W3MEHEHUE B HOBBIX
YCIIOBUSX;
YMETh MEPCHOCUTH 3HAHUS B MTO3HABA-
TEIbHYI0O W TIPAKTHYECKYIO O0JIacTU
KU3HENEATEILHOCTH.
2. CTPYKTYPA U COAEPXAHUME YYEBHOU JUCIHHUIIJIMHBI
2.1. O0beM TMCUMILVIMHBI M BUABI y4eOHOH padoThl
Bua y4eOHoii padoThI O0BeM B yacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl JUCHHUILINHBI 78
BT. 4.
1. OcHoBHOe coaepkaHue 72
BT. 4..
TEOpeTUIEeCKoe 00yueHne 44
MPaKTUYECKHUE 3aHATUSA 16
1abopaTOPHBIE 3aHATHS 12
2. TIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHUE (COMepPKAHUE 6
NPHUKJIATHOT0 MOTYJISA)
BT. 4.
TEeOopeTUIecKoe oOydeHne 4
MPAKTUYECKHUE 3aHITUS 2
1ab0paTOPHBIE 3aHATHS -

IIpome:xxyTouHasi arrecTanust B popme 1uppepeHIHPOBAHHOIO 3a4€eTa BO 2 ceMecTpe




2.2. TemaTuueckuii IUIaH M coiepxkaHue y4eOHoi qucuumianabl «XUMMUS »

HaumeHoBanue Conepxxanmne y4eOHOro marepuasia (0CHOBHOE U PO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), Oobe dDopMmupye-
pa3aeJioB U TeM JadopaTopHble U MPAKTHYECKHE 3aHATHS, CAMOCTOSITE/IbHAS padoTa 00yYaroIuXcs M Mble KoMIIe-
4acoB TEeHUHH
OcHOBHOI pa3ien 72
1 cemecTp 34
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. Coaep:xaHue yueOHOIro MaTepuaJia
CrtpoeHue aTomoB CoBpeMeHHast MOJIENb CTPOEHUS aToMa. XUMHUYECKUN AJIeMEHT. DJIEeKTpOHHAsi KOHpUrypanus
XUMHYECKHX 1 | aroma. Knaccudukanus XuMHUUECKUX IEMEHTOB (S-, p-, d-311eMeHThl). BaneHTHOCTD. Diek- 9
3JIEMEHTOB U TPOHHAs IPUPOJIa XUMUYECKOM CBSI3U. Buabl XuMuyeckoil cBsi3u (KOBaJIeHTHAs, HOHHAs, Me-
npupoaa TaJUTMYeCcKasi, BOJAOPOJIHAS)
XHUMHYeCKOi MpakTH4eckoe 3ansTHe Nel 0KO1
CBSI3H CocraBiieHue 1EKTPOHHBIX KOH(UTYpaAIIUii aTOMOB XMMHUYECKUX 3JIEMEHTOB. Y CTAHOBJICHHE
2 | CBSI3U MEXJy CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOAUYECKUM U3MEHEHUEM 2
CBOMCTB XMMUYECKHX AJIEMEHTOB M UX COCAMHEHUI B COOTBETCTBHUH C Mojioxkenuem [lepuoau-
YECKON CUCTEMBI.
Tema 1.2. Coaep:xanue yue0HOro MaTepHaJia 2
Hepuoanuecknia Ilepuoanueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneea. ®U3nuecKuid CMbICIL.
3aKOH U TadJuua 3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U 5 0KO01
JA.A. MenneneeBa CJIO’KHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM XUMHUUYECKOTO 3ieMeHTa B [lepuoanyueckoit 0K02
cucrteMe. MupoBO33peHYECKOE U HAyYHOE 3HAYEHUE.
Paznen 2. Xumuueckue peakimuu 14
Tema 2.1. Conep:xxanue yueOHOro MaTepuaJia 10
Tunet 4 Knaccudukaiys u TUIIBI XUMUYECKUX PEAKIUI C yUacTHEM HEOPTaHUYECKUX BEIECTB. 2
XUMHUYCCKHUX CocraBiieHUe ypaBHEHUHN PEaKIuid COSAMHEHUS, PA3JIOKEHUS, 3aMEIIIeHUs], OOMEHa.
peakuuii VYpaBHEHHUs OKUCIIEHHSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHus. OKUCIUTENb U BOCCTAaHOBU-
5 | Tenn. CocTaBieHUE U YpaBHUBAHUE OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIM METOJIOM 2
DJIEKTPOHHOTO Oasianca.
6 JlaGoparopHoe 3ansaTue Nel 5 0KO01
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU
KonuyecTBeHHbIe OTHOIIECHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU. MOJTb
7 | xak eUHMIIA KOJTM4YeCcTBa BemecTBa. MomnsipHas Mmacca. 3akoH ABoraapo. MosipHbIil 00beM 2
ra3oB. OTHOCUTEIbHAS TUIOTHOCTh Ta30B
3 IIpakT4eckoe 3ansaTue Ne2 2
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PacyeTsl o ypaBHEHUSIM XUMUYECKUX PEAKLUi C UCIIOIb30BAaHUEM MAcChl, 00beMa (HOp-
MaJIbHbIE YCJIOBHS) Ia30B, KOJIMUECTBA BEIIECTBA.

Tema 2.2. Conep:kanue y4eOHOT0 MaTepuaJia 4
DJIEKTPOJIMTHYe- -
CKast AMCCOLHALLHST Teopus 3JeKTPOIUTHUECKON TUCCOLMALINN. I/IOHIg. ONEKTPOIUTHI, HEITEKTPOIUTHI. 2
1 HONHBI 0GMeH 9 | Peakuuu nonnoro oomena. CocraBiieHue peaKuuii HOHHOTO 0o0MEHa IIyTeM COCTaBJICHUS UX OKOL
MIOJIHBIX Y COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
0K04
10 JlaboparopHoe 3ansiTue Ne2 2
HeobOparuMele peakiiuy HOHHOTO 0OMEHa, UIyIIHMe ¢ 00pa30BaHUEM 0CallKa, I'a3a WM BOJbI
Pa3gen 3. CTpoeHue u cBOICTBA HEOPraHUYEeCKUX BelleCcTB 14
Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 4
Kaaccudpukaums, IIpeamer Heopranndeckoi xumuH. [IpocTsie U C0KHBIE BemeCTBA. THUIIBI KPUCTAIIINYECKUX
HOMCHRJIATYpa U 11 | pemieTok. OCHOBHBIE KJIACCHI CJIOXKHBIX BELIECTB: OKCUJIBI, THAPOKCUIBI KUCIIOTHI, cosn. Ho- 2
CTpOeHHe Heopra- MEHKJIaTypa, KJIacCU(pUKALINS.
HHYeCKHMX BellecTB 0KO1
IIpakTnyeckoe 3ansTue Ne3
12 | Pemenne npakTuyeckux 3aJaHuil 0 KiIacCU(PUKALUKN, HOMEHKIATYpe U XUMUUECKUM (hOpMY- 2
JlaM HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIaCCOB
Tema 3.2. Coaep:xanue yueOHOTo MaTepHaJia 8
Pusuko- Mertamnel. OOuue ¢pusznyeckue 1 XuMHUeckue cBoiicTBa MetamioB. CriocoObl MOTy4EHUs.
XMMHYeCKHe cBOii- | 13 | 3HaueHne MeTaJIOB M HEMETAJUIOB B IIPUPO/IC U JKU3HEACATEIBHOCTH YeI0BEKa M OpraHu3- 2
CTBA HEOPraHu4e- MoB. Koppo3us MeTasuioB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIUThHI METAJNIOB OT KOPPO3HH
CKHX BelllecTB Hemerannel. O0uue ¢pu3ndeckue 1 XUMUYECKHE CBOMCTBA HEMETAIIOB. TUITHYHBIE CBOMCTBA
14 | semeramnos IV- VII rpynn. Kinaccugukanys 1 HOMEHKIaTypa COeIMHEHUI HEMETaJUIOB. 2 0K01
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX BEIIECTB (OKCHUJIOB, THAPOKCH- 0KO02
15 JIOB, KUCJIOT, COJIEH U IIp.). 2
IIpakTyeckoe 3ansaTue Ne4
16 | I'eneTnueckas CB3b MEXKIY KJIACCAMU HEOPTraHMUYECKUX coearnHeHuil. CocTaBIeHne ypaBHe- 2
HUM XMMHUYECKUX PEAKIUI C y4aCTUEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEILECTB!
Tema 3.3. Conep:xxanue yueOHOro MaTepuaJia 2
Hnenrndukanus JlaGopatopHoe 3ansiTHe No3. 0KO1
HEOPraHM4YecKux 17 | «nentuduxanms HEOPraHUIECKUX BEUIECTBY. 2 0KO02
BEIECTB Pemenne skcieprMeHTANBHBIX 331a4 10 XUMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB 0K04
2 cemecTp 44
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Paznen 4. CTtpoeHue U CBOIICTBA OPraHNYeCKUX BelleCTB

32

Tema 4.1. Coaep:xaHue y4eGHOr0o MaTepHasia 4
Knacenduxanus, IIpenmer oprannyeckoit Xumuu. Teopus cTpoeHust opranuueckux coegunennii A.M. bytie-
19 2
CTPpOCHNE U HOMEH- poBa: OCHOBHBIE MoJoKeHus1. Kimaccudukarus opraHn4ecKux BEIIECTB. 0KO1
KJIaTypa opranu-ie- IIpakTuyeckoe 3ansitue NeS
CKHUX BelllecTB 20 2
1 CocTtaBieHne NOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEUIECTB
Tema 4.2. Copaepxxanue yueOHOIro MaTepuaa 24
CaoiicTBa - - >
[IpenenpHble yrieBo10po/ibl (AJIKaHbl U LIMKIOATIKAHBI): HOMEHKIJIATYpa; FOMOJIOTUYECKUIN psJ
OpraHHHECKuX 21 | m obmas ¢popmyna; u3omMepus; pusnuecKue CBOMCTBA; XMMUYECKHUE CBOMCTBA; CIIOCOOBI MOJTY- 2
coeMHeHU S
22 HenpenenbHble yrieBogopo/ibl (aIKEHbI): TOMOJIOTMUYECKUH Psill, ©30MEpHs, HOMEHKJIATypa, 2
CBOWCTBA IPUMEHEHHUE.
23 HenpenenbHble yrieBoopoibl (AIKUHBI U aIKaJAUEHbI): TOMOJIOTMYECKUN psijl, U30MEpHUs, HO- 9
MEHKJIaTypa, CBOMCTBA IPUMEHEHUE.
24 | JladopaTopHoe 3ansaTue Ned. [TonydeHre STUICHA U N3yUEHUE €TO CBOWCTB 2
IIpakTnyeckoe 3ansaTHe Ne6.
25 | I'eneTnueckas cBsI3b MEXKAY KJlaccaMM yrieBoaoponoB. Cocmasnenue cxem peakyuti, Xapax- 2
MepusyIouux XumMuieckue Ce0tCmeda Op2aHu4ecKuUx coeOUHeHuti OmoeabHuIX K1dccoes,
26 | JIabopaTopHoe 3ansitue NeS. He(tb 1 €€ cBoiicTaa. 2 0KO1
27 | IIpupoaHbIe NCTOYHUKH YITIEBOIOPOIOB: IPUPOIHBIN T'a3 MOMYTHBIN HeQTIHOU Ta3, HePTh. 2 8?83
CriupThl: HOMEHKJIATYypa; TOMOJIOIMUYECKHUH psi 1 obmas Gpopmyiia; uzomepus; pusnueckue
28 | cBoiicTBa; XUMUYECKHE CBOMCTBA; CIIOCOOKI MmosTydeHus. [IpakTudeckoe MpuMeHEHHE ITH- 2
JICHIJIMKOJISL, TIIMIEPHHA.
Anpaeruipl: HOMEHKIIaTypa; TOMOJIOTUUECKHUH psi 1 o01mas Gopmyna; usomepus; puznye-
29 | ckue CBOMCTBa; XMMMUYECKHE CBOMCTBA; CIOCOOBI odydeHus. [IpakTuueckoe npuMeHeHHe 2
dbopmanpieruaa
30 KapOonoBsie kucnots! 1 3¢upsl. [IpuMeHeHne ykcycHO# KHCI0Thl. MblIa Kak COJIM BBICIIUX 9
KapOOHOBBIX KUCIOT. MoroIre CBOMCTBA MbLIa
31 | YreBoasl. Knaccudukanus yrneBonos. [Ipumenenue. 2
32 A3oTconepikale OpraHn4eckie BelecTBa: aMiUHbl, aMUHOKHCIIOTHI, O€JIKH; COCTaB, HOMEH- 2
KJIaTypa, CTpPOCHHE, CBOMCTBA.
Tema 4.3. Conep:xanue y4eGHOr0 MaTepuaia 4
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Nnentunduxanus

[IpyMeHeHre OpraHMYecKUX COSAMHEHNI B TEXHOJIOTMUECKUX Mpoleccax

OPTaHMYECKMX B-B, | 33 | Byooprannueckue coequHeHst. OMacHOCTh BO3/ICHCTBHUS HA )KUBbIC OPraHU3MbI OpraHHde-
HX JHAYCHMC H CKHX BEILECTB OTICIbHBIX KJIaCCOB OKO1
NpUMeHeHHe B Obl- 0KO02
TOBOIi U pou3BoOa- 34 JlaGoparTopHoe 3ansiTue Ne6. 0K04
CTBCHHOM 1€ATE/Ib- "CBoOICTBA CIIMPTOB, KAYECTBEHHAS PEAKIUs HA MHOTOATOMHBIE CITMPTHD»
HOCTH YeJI0BeKa
Pazjen 5. Kunernueckue U TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
CkopocTb Conep:kanue y4eOHOT0 MaTepuaJia
XUMHHECKUX IIpakTuyeckoe 3ansitue Ne7. CKOpOCTbh PeaKINK, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (aKTOPOB:
peaKuu. 35 TennoBble 3(h(PeKTb XUMUUECKUX peakIiii. XMMHUUECKOE paBHOBECHE U ero cMermeHue [Ipun- 8?8;
Xummieckoe nun Jle-lllarense. PemnieHune npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha aHaiu3 (aKTOPOB,
paBHoOBECHE BIIUSIONIMX HA U3MEHEHUE CKOPOCTH XUMUYECKON PEaKInu. TKI.1
Pa3nea 6. PacTtBopbl
Ilonsitue o pactBo- | Coaep:kanue yuedOHOro MaTepuajia
pax IIpakTuyeckoe 3anaTue Ne8. PactBopeHne kak (hU3uKo-XxUMHUUYECKHUH Tiporiecc. PacTBopal. 0KO01
36 CriocoObI MPUTOTOBJICHHS PacTBOPOB. PacTBoprMOCTh. MaccoBasi 10JisE pacCTBOPEHHOTO BeIIle- 0KO02
cTBa. PelieHne npakTUKO-OpMEeHTUPOBAHHBIX PACUETHBIX 3aJJaHHUIl Ha PAaCTBOPHI, UCIIOJIb3Ye- 0KO07
Mbl€ B OBITOBOW U IIPOU3BOJICTBEHHOM JIEATENbHOCTH YETIOBEK. I1K.3.2
IIpodeccuonaLHO-OPHEHTHPOBAHHOE COAePKAHUE (colepKaHNe PUKJIATHOTO MOTYJIs)
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBCHHOM AEATEJBLHOCTH Y€T0BEKA
Xumusi B ObITY 1 _ | Conep:kanue yueGHOro Matepuaia
NPOU3BOACTBEHHO " > =
eSITENLHOCTH Ye- | 37 Hogeitmme NIOCTHIKEHHA XHMUMECKOH HAYKM M XUMUECKOH TEXHONOTHH. Ponb xumuu B 0bec-
10BeKa MIEUYEHUH DKOJIOTMUYECKOM, YHEPTeTUYECKON U MHIIEBOI 0€30MacHOCTH, Pa3BUTHH METUITUHBI.
IIpakTuyeckoe 3anaTueNe9 Ilouck u aHanM3 KEHCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB
U TEXHOJIOTHUH ¢ yueToM Oyayieit mpodeCcCHOHANBHOM NeATENbHOCTH 0 TeMaM: POJIb XUMUU
38 | B aneKTpUKe, ICKTPHUUSCTBO B IIOBCESAHCBHOW KU3HU, AIGTCPHATHBHBIC UICTOUHUKH SHEPTHUH, K32
HA3Ha4YEHUE U BUBI JICKTPUUECKON U30JISIIIMKA, XUMUYECKUE UCTOYHUKH TOKA, BUJIBI Kabemeit o
Y TIPOBOJIOB U UX Ha3HAYCHHE.
39 [IpencraBnenue pe3y/IbTaToB peleHUs KeicoB B (popMe MUHU-I0KIIaAa C Ipe3eHTaIUel.
JudepeHupoBaHHbBINA 3a4eT
Bcero 78
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3. YCJIOBUS PEAJIMBALIMU TPOTPAMMBI YYEFHOM JUCITATLTAHBI

3.1. TpeGoBanns kK MaTepHATbHO-TEXHUYECKOMY 00ecre4eHUI0
Jnist peasin3aluy nporpaMMbl yu4eOHOM JUCIUTUIMHBL JOJKHBI OBITH NPEyCMOTPEHBI CIEAYIOIINE CIIe-
[UAJIbHBIC TIOMEIIECHUS: YIeOHBI KAOMHET XUMUHU WU/WUJTH y4eOHOM XUMHUUYECKON JJabopaTopHH.

OobopynoBanue y4eOHOro kadbuHera (HArJsAHbIE TOCOOMSI):

HaGops! mapocTepKHEBbIX MO/IEIeH MOJIEKYJ, MOJIEJIN KPUCTANINYECKUX PEIIETOK, KOJUIEKIIMU IIPo-
CTBIX U CJIO’KHBIX BELIECTB U/WIM KOJUIEKLIUH MOJIUMEPOB; KOJUIEKLIHS TOPHBIX OPOJA U MUHEPAJIOB,
Tabuia MenpeneeBa, yaeOHble (GUIIbMBI, ITUGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

Texnuveckue cpeacTBa o0ydeHus: KOMIIBIOTEp C yCTPOMCTBaMU
BOCIIPOU3BE/ICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C SKPAHOM, MYJIbTUMEANMHAS JOCKA, YKa3-
Ka-TIPE3EHTEP IS PE3EHTALIHM.

O0opynoBanne 1adoparopuu U pabouux MecT JJadopaTopuu:
[Tunerku-KanenbHULbI, TEPMOMETPBI, CTEKIITHHbIE IPOOUPKHU, PE3NHOBBIE MPOOKU, HAOOP PEaKTUBOB,
LITaTUBBI AJIs1 IPOOUPOK, MEpPHbIE MINHAPBI, BOPOHKU CTEKJIIHHBIE, CTYIIKH C IIECTUKOM, (hapdopoBbie
YaIIKH, TUHIETHI, GUIbTPbI OyMaXkKHbIE, FJIEKTPOILIIUTKH, JJA0OPATOPHBIE IITATUBBI, CIUPTOBBIE
TOPEJIKH, CIIMYKH, IPUOOP Ui NOTYUYEeHHUs Ta30B (MM IPOOUpPKa C ra300TBOAHON TpYOKOM), IepKaTenu
IS IPOOWPOK, CKIISTHKH JJISl XPAHEHUS] PEaKTHBOB, pa3aTOYHbIC JJOTKH; XuMHueckue crakansl (50, 100
u 200 mi); WnaTenu; TUreabHble UMb, MepHbIe TpoOupku (Ha 10-20 mut) 1 MepHbIe KOOI (25, 50,
100 u 200 mur), BoasiHast 6aHs (WJIH TEPMOCTAT), CTCKIISTHHBIC TTAJIOYKH; KOHHYECKUE KOJIOBI JIsI
tutpoBanud (50 u 100 mun); mHAMKATOPHBIE OJOCKU /71 onipeneneHust pH; yHuBepcalibHbII
MH/IMKATOP; JJaOOpaTOpHBIE BECHI, U Ap. TaOOpaTOpHOE 000PYAOBaHHUE.

3.2 YueoHO-MeTOAMYECKOE 00ecIIeueHne

Jlisg peanu3anyy MporpaMMbl OMOJIMOTEYHBIH (OHJ 00pa3oBaTEIbHONM OpPraHMU3alMH HMEET
MeJyaTHble W HWHBIE OoOpa3oBareibHbIE W HHPOPMANMOHHBICE PECYpPChl, PEKOMEHAYEMBIC IS
HCIIOJIb30BaHuUs B 00Pa30BaTeIbHOM IPOIIECCe

3.2.1 OcHOBHBIC HCTOYHUKH:

1. Tnunka, H.JI. O0mas xumust. : yueoHoe nmocooue / I'muuka H.JI. — Mocksa : KnoPyc, 2019. —
748 ¢. — (CI1O). — ISBN 978-5-406-06847-2. —https://www.book.ru/view4/932114/1 —
TexcT : 2IIEKTPOHHBIN.

2. Apremenko, A.M. Opraanyeckast xumus : yaeOHuK / Apremenko A.M. — Mocksa : KnoPyc,
2018. — 528 c. — (CIIO). — ISBN 978-5-406-05331-7. — URL:
https://www.book.ru/view4/924050/1— TekcT : 37eKTPOHHBIIA.

3.2.2 JlonoJiHUTEIbHbI€ HCTOYHUKH:

1. Tabpuensn O.C., OctpoymoB MN.I'. Xumus ans npodeccuii U crenuaabHOCTeH TEXHUYECKOTo
npoduiIs: yaeOHHK JIIS CTY. YUpeXKIeHUH cpel. mpod. oopazoBanus. — M.: Akamemus, 2002.

2. Taopuensa O.C., OcrpoymoB WU.T'., Cnagko C.A., Jopodeera H.M. Ilpakruxym: yue6. IToco-
Owe TSl CTYI. yUpexaeHuH cpea. mpod. oopasoBanms. — M., «Axkanemus», 2000.

3. Taopuensa O.C., JIeicoa I'.I'. Xumms. TecThl, 3amaunt U ympakHEHUsS: y4deO. mocoOwe st
CTyA.yupexaeHui cpen. npod. oopazosanus. — M., «Akagemus»,2001.

4. Epoxun IO.M., KopaneBa N.b. Xumus s npodeccuit U crnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAyYHOTr0 Mpoduiieil: yueOHUK Ui CTyA. YUPEKICHUNA cpe. mpod. oOpa3oBaHusl.
—M., Akagemus, 2000.
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5. Caenko O.E. Xumus nns xomnemkeit: yaeonuk./ O.E. Caenko. — u3n. 2-e. — PocroB v/m: «De-
Hukcey, 2009. — 282 c.
6. Xomuenko N.I'. COOpHUK 33124 U yIIpaKHEHUH 110 XUMUU. — M., «BpIcias mkomna»,1989.

NutepHeT-pecypcesr:
— OCHOBBI XMMHH: 00pa30BaTeIbHbINA CAUT Ui U cTyAeHToB http://www. hemi.nsu.ru
— Bupryansnas xumudeckas mkosa http://matarakt.narod.ru
— Mup xumuu  http://chem.km.ru
— Ilkonpuas xumus http://schoolchemistri.by.ru
— www.hemi.wallst.ru (OGpa3oBaTenbHBIi CAUT IS MKOJTHHUKOB «XUMUS»).
— www.chem.msu.su (21ekTpoHHass OMOINOTEKA ITO XUMHH ).

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM JUCIHUATLIMHBI

Kox n Hanmeno-
BaHue HopMupy-

Tum oneHoYHBIX Me-

Paznen/Tema Pesynbrar o0yuenus .
€MbIX KOMIIETEH- pornpusTuit
U
OK 01 Paznen 1 - 3HaTh ocHoBonosaratoue | - TectupoBaHue
Bei0uparts cno- Tewmsl 1.1, 1.2 | HOHATHUSA, TEOPHH U 3aKOHBI - YcTHBIN OpOC
cOOBI perIeHus Paznen 2 - CocraBnarpe xumuueckue (popmynsl | - I[IrMcbMEHHBII
3amad mpodeccu- | Temsr 2.1, 2.2 | COEAMHEHHI orpoc
OHAJILHOWU Jied- Pa3nen 3 - Knaccudunmposate BemecTtsa B | - NuauBunyanbHas
TEJIbHOCTHU NIPU- TeMbl COOTBCTCTBHMH C UX CTPOCHUCM CaMOCTOSITeNIbHAS pa-
MEHUTEILHO K 3.1,3.2,33 - YcTraHaBIUBaTh 3aBUCHUMOCTD | GoTa
pasnuyHbIM KOH- | Paznen 4 (H3MKO-XUMHYECKHX CBOMCTB | - [[pakTHuecKHe 3a-
TEKCTAM. TeMbl BELIECTB OT CTPOEHMSI MOJIEKYJI HSTHS
4.1,4.2,4.3 - CocraBnatb } YPaBHEHHS | . J[aGopaTopHble
Paznen 5 XUMHUYECKHUX PEAKIIUM S —
Paznen 6 - Ilposouts PacHCThI IO | . Pacuernble 3a1aun
XUMHAYECKUM bopmynam _ M| . pomexyrounas
YPaBHEHUSAM XUMHUECKHUX PEaKIUi ATTECTAAA B BHIE
- XapakTepu3oBaTh BIMAHHE | b benenmupoBas-
pasInYHbIX (aKTOPOB Ha CKOPOCTb 1 | 1o sauéTa
paBHOBECHE XMMHYECKHUX PEAKIINM
- IIpurorosnenue pacTBOpOB
3aJJaHHOM KOHIIEHTpaluu
OK 02 Paznen 1 - Ilony4ars u aHaIM3UPOBATh
Hcnons3oBats Tewmsr 1.1, 1.2 | XUMUYECKYIO UH(pOpMaLHIO,
COBPEMEHHBIE Pa3nen 2 MIOJIy4aEMYI0 M3 Pa3HbIX HCTOUYHUKOB
cpenctsa noucka, | Temsr 2.1, 2.2 | (CpeacTB MaccoBoi MHPOPMALMH,CETh
aHajiu3a u uH- Paznen 3 I/IHTepHeT 144 IleFHe)
TepIpeTauu TeMbl - IIpoBoauTh pacuersl o
uHpopmanuu, u | 3.1, 3.2, 3.3 XUMUYECKUM opmymnam .
HHbOPMALIHOH- Paznen 4 YPaBHEHUSAM XUMHUYECKHUX PEaKIHM
HbIE TEXHOJIOTHH | TeMsl
ot Beimonuenus | 4.1, 4.2, 4.3
3anad npodeccu- | Pazmen 5
OHAJILHOWU Jies- Pa3nen 6
TEIbHOCTH Pazpen 7
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OK 04 Paznen 1 - IlnanupoBarh M BBITOJHATH XHUMU-
Paborare B kox- | Temsr 1.1, 1.2 | yeckuii SKCLIEpUMEHT B COOTBETCTBUU
JeKTHuBe " Ko- | Pa3zmen 2 C TIpaBWJIAMH TEXHHUKH O€30TacHOCTH
manzne, d¢dek- | Temsr 2.1, 2.2 | npu oOpalieHHH ¢ BEIIECTBAMU U Jia-
TUBHO  B3auMo- | Pa3nen 3 O60opaTopHbIM 000PYIOBAHUEM;
neictBoBatb ¢ | TeMbl - IlpencraBiasTh pe3ynbTaThl XUMH-
komteramu, py- | 3.1, 3.2, 3.3 YEeCKOro JKCIepuMeHTa B Qopme 3a-
KOBO/ICTBOM, Paznen 4 [IMCU YpPaBHEHUH COOTBETCTBYIOIIMX
KJIMEHTaMH. Tembl peakuii ¥ QOpMYITUPOBATH BHIBOJIBI

41,4.2,4.3 Ha OCHOBE 3THUX PE3YyJIbTaTOB

Pa3nen 5

Paznen 6
OK 07. Paznen 1 - CoOmronate mpaBuiIa HKOJIOTHYE-
ConeiicTBOBaThH Temsbr 1.1, 1.2 | cku 11e7€CO00PA3HOTO TOBEACHHUS B
COXPaHEHUIO Paznen 2 ObITY M TPYIOBOW JEATEIBHOCTU B
OKpYy>Karoleu Tewmsbl 2.1, 2.2 | Hensix COXpaHEHUsI CBOETO 370POBbS U
cpenbl, pecypco- | Pazmen 3 OKpYKaroIlIe MPUPOIHON CPEIbI.
cOepexeHuIo, Tewmbl - IIpornosuposars
3¢ HeKTHBHO 3.1,3.2,33 HEeOIaronpusITHbIC 9KOJIOTUYECKUE
neiicreoBatb B | Pa3gen 4 IIOCIIEACTBHUS MpeIPUHIMAEMbIX
YpE3BhIYANHBIX Tembl JICUCTBUM, MPEIOTBPAILIATH UX
CUTYaIUsIX 41,4.2,4.3

Paznen 5

Pa3nen 6
IIK 1.1. Paznen 3 - Bmagerr cucTeMOM XHMUYECKUX
BeimonssaTs pa- Tewma3.2 3HAHUU: KJIaccuPUKanusi KaOelbHbIX
OOTBI 110 BBOLLY Paznen 5 u3JIeNuii U 00JIaCTh MX MPUMEHEHUS
JOMOBBIX cuiio- | Pa3nen 6 - Co3pnanue keiica (c yuerom Oyny-
BBIX CUCTEM B Paznen 7 el mpoeCcCHOHATBHON ACSITeIHHO-

OKCILTyaTaluio.

CTH)

Bo3MoxHEIE TEMBI KEHCOB:

® DOJIb XUMUU B 3JEKTPUKE,

® D3JIEKTPUYECTBO B OBCETHEBHOM
JKM3HH,

® aJgbTEpPHATHUBHBIC UICTOYHUKH DHEP-
THH,

® Ha3HAYCHHUE U BUIBI AIEKTpUUE-
CKOM H30JIALINH,

® XHUMHYECKHE HCTOYHUKU TOKA,
e BHJIBI Ka0eseil 1 MPOBOJIOB M UX
Ha3HAYCHUE.

- TectupoBanue

- YCTHBIM 0npocC

- IluceMeHHBIM
onpoc

- HuauBuayanbHas
CaMOCTOSTEJIbHAS pa-
oora

- IlpakTuueckue 3a-
HATHS

- JlabGoparopubie
3aHATUS

- PacuerHble 3a1aun
- IIpomexyrounas
aTTeCTaIlus B BUJIC
nuddepeHpoBaH-
HOrO 3a4€Ta
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MHUHUCTEPCTBO OBPA3OBAHUA KPACHOAPCKOI'O KPASAA

KpaeBoe rocyapcTBeHHoe 010/1:keTHOE NMpodeccHoHATbHOE 00pa3oBaTe/IbHOE YUpeKaeHue
«KpacHosIpCKHIT MOHTAKHBIH KOJLJIEIN)

@DOH/I OLIEHOYHBIX CPEACTB TEKYIHEro KOHTPOJIA U
MPOMEKYTOYHOM aTTECTANMU M0 YYeOHOU JUCIMILIMHE

OVJ1.07 XUMU S

it mpodeccun
35.01.19 Macrep cag0BO-IAPKOBOI0 U JAHAMIA(PTHOIO CTPOUTEIbCTBA

I'on HaGopa — 2025

Kpacnosipck 2025
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1 MacmopT ¢oHIa OLIEHOYHBIX CPEACTB MO0 Y4eOHOH IUCHUIIMHBI

1.1 O6aacTb npuMeHenusi GOHIA OLIEHOYHBIX CPEACTB

(DOHI[ OLCHOYHBIX CpCACTB IpPECAHA3HA4YCH [JIA OLCHKH PE3YJILETAaTOB OCBOCHUIA yqe6H0171

mucuumInHel «XUMU S

Pe3ynpTaTel 0OcBOCHUSA OcHoBHBIE TIOKa3aTENIN Tun dopma arTecTanuu
(0OBEKTHI OLICHUBAHMUS) OLICHKM pe3yJibTaTa U UX |3aJaHus (B COOTBETCTBUU C YUEOHBIM
KpUTEpUU IJIAHOM
Tekymuii koHTpoIsb | [Ipomexyrou
Hast
aTTecTanus
OK 01 - Brnageer cucremoit [13  |Ouenka pe3ynbTaToB
BriOupathk ciocoObI pelieHnss |XUMHYSCKHX 3HAHHH BBITIOJTHEHUS
3a/1a4 npodeccuoHaNbHOM /ies- ((OCHOBHBIC TIOHSATHUS, MIPAKTUYECKOTO
TEJbHOCTH IPUMEHUTENBHO K [3aKOHBI, TCOPUH). 3aHATUSA
Pa3IMYHBIM KOHTEKCTaM. - IlpaBunbHO cocraBisieT
(bopMyIbl XUMUYECKIX YO [YcTHbIi onipoc
BEIIECTB. I[TIO |[IuceMeHHBIN onpoc
- IlpaBuiibHO JI3  |Ouenka pe3yabTaToB
yCTaHaBIIMBAET BBIIIOJIHEHUS
3aBUCUMOCTb CBOMCTB 1a00paToOpHOTO
BEULIECTB OT XUMUYECKOTO 3aHATUSA
CTpPOEHHUSI. P3  |Pacuernsbie 3a1aun
- IIpaBuibHO cocrasiser T  |TectupoBanue
YpaBHEHUS XUMHUYECKHUX
peakuuii pa3HOro THIA.
- IlpaBunbHO
MIPOU3BOJUT PACUETHI 110
XUMUYECKUM YPaBHEHUSIM
peaKuuu.
- IlpaBuiibHO omnpenenser Huddepennn
Y Ha3bIBaeT BEILECTBO, B POBaHHBII
COOTBETCTBUHU C 3auéT
KJ1acCU(pUKaLen.
- llonumaer BausiHHE
pa3anyYHbIX (PaKTOPOB Ha
CKOPOCTb Y paBHOBECHE
XAMHUYECKUX PEaAKIUM.
- IlpaBwibHO
MIPOU3BOJUT PACUETHI PHU
MIPUTOTOBJIEHUU PACTBOPOB
OK 02 - Haxomut, anamusupyer | IlIp [IIpe3eHranus
Hcnonb30BaTh COBpEMEHHBIE  |M MPEACTABISAET 13 |Onenka pe3ynbTaToB
CpelICTBa MOWCKA, aHANIM3a U |[IOJIYyYaeMYIO U3 pa3HbIX BBITIOJIHEHUS
WHTEpIpeTay HHHOPMAIINH, |[HCTOYHUKOB (CPEACTB MIPAKTUYECKOTrO
1 nHGOPMAIMOHHBIE TEXHOJIO- |MacCcOBOM HH(pOpPMAIIUH, 3aHATUS

THH 1JI BBIIIOJIHEHHUS 3a1a4
npodeccuoHanbHOM e TelNb-
HOCTH

ceTh MIHTEpHET U npyrue)

UH(OPMAILIHIO.

- IIpoBoaut pacueTsl 1o

XUMUYECKUM (OopMysIaM U
YPaBHEHUSAM XUMHYECKHX
peaKkuuu.

18




OK 04

PaGorarh B KOIIEKTHUBE U KO-
MaHie, 3¢ (HEKTUBHO B3aHMO-
JIECTBOBATH C KOJUIETAMH, PY-
KOBOJICTBOM, KJIMEHTAMHU.

- Pesynbrarsl
XUMHYECKOTO
AKCIIEPUMEHTA
npencTaBisier B popme
3alMCU YpaBHEHUH
COOTBETCTBYIOIIUX
peaxkiuii 1 Ha OCHOBE ATHX
pe3yiIbTaToB
dbopMynupyeT BHIBOJIBI.

- IlpaBuibHO IPOBOAUT
IKCIIEPUMEHT B
COOTBETCTBUHU C
npaswiamu Th nipu paboTte
C XUM. PEaKTHUBaMH U
71a60paTOPHBIM
000pyIOBAaHUEM.

I3

YO

OueHka pe3yabTaToB
BBITIOJTHEHUS
71a00paTOPHOTO
3aHATHS

VYcrHblii onpoc

OK 07.

CopeiicTBOBaTh COXPAHEHUIO
OKpY’Karolllel CpeJibl, pecypco-
cOepexeHuro, 3P HEeKTUBHO
JIEICTBOBATh B UPE3BbIYANHBIX
CUTYaIUsAX

- Tlonmmaer
HeOJIaronpusaTHOE
SKOJIOTHYECKOE BIIMSHHC
Ha OKPY’KaIOIIYIO Cpeay B
OBITY U TPYIOBOM
NeITEIbHOCTH

- Co0Omoaer nmpasuia
9KOJIOTHYECKON
0€3011acHOCTH B OBITY U
npodeCCHOHAIBHON
JIeATEIIEHOCTH

YO

YerHbl onpoc

IK 1.1.

BreimonHaTh pa6OTBI 110 BBOAY
JOMOBBIX CHUJIOBBIX CHCTEM B
OKCILTyaTaluio.

- Buraneer cucremoii
XMUMUYECKUX 3HAHUN:
KIaccupuKanus  Kadelb-
HBIX U3JCTUil M 00JIacTh
HUX MMPUMCHCHUA

- Co3nanue keiica (¢
ydeToM Oyyrieit
npodeccuoHaNbHOM
JIESITEIbHOCTH)

Ilp

[Ipe3enTanus

Huddepennn
POBaHHBIM
3a4€T
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2 @opmbl aTTECTALUM

2.1 Texkymmii KOHTPOJIb
2.1.1 IlpaxkTnueckue 3anatus (I13) (B popme npakTuvecKkoi NOATOTOBKH)
MeTtonnueckue yka3zaHus 10 UX BBITOJHEHUIO 0OpMIISieTCsl B BUE OTAEIBHOIO JOKYMEHTA.

ITpumepHBIe 3a1aHu:

IIpakTnyeckoe 3ansaTueNe 1

Tema: « Cmpoenue amomos. Cocmasnenue 31eKkmpoHHo-gpapuyeckux gpopmyn amomos s-,p- u d-
9/1€MEHMOBY

Hean pa6oTel: [laTh MOHATHE YIEKTPOHHON KOH(PUTYpaIuy atoMa. HayduTh 3anmuchIBaTh
AIIEKTPOHHBIE U ANEKTPOHHO-Tpadudeckre GopMyiibl aTOMOB XMMHYECKHX dJIEMEHTOB. PaccmoTpeTh
AEKTPOHHYIO KJIACCU(DUKAIIMIO JIEMEHTOB: S-, P-, d —ceMelicTBa.

Xox padoThI:

3amanue Nel.

3anuIuTe JEKTPOHHbBIE, AEKTPOHHO-Tpaduueckrue GopMysbl aTOMOB XUMHUUECKUX JIEMEHTOB
nopsAAKoBbIMU HoMepamu 13, 27 u 56. K kakuM TUmam 3J1EMEHTOB ¢ TOYKHU 3pEHUSI CTPOEHMSI aTOMa OHU
OTHOCSTCS?

3ananme Ne2.
202 2 2
DiekTpoHHas GopMylIa aToMa XMMHUUYECKOro yeMenTa — 15°25°2p°3s%3p°3d°4s?. Hasosute s10T
ANIEMEHT, HAIUIIUTE OPMYITY €ro BBICIIETO OKCHJIA.

3aganne Ne3.
Omnpenenure Bce 3neMeHTHI B [1C, anekTpoHHAs KOHPUTYpaIus aTOMOB KOTOPBIX
3aKaHYMBAETCS DJEKTPOHHOM QopMyIoit ....p3

3aganne Ned.
[IpuBenute mpuMepsl S-, P- U 0-2JIEMEHTOB, H300pa3HUTE UX AICKTPOHHBIE (POPMYIIBI H TOKAKUTE
pacmpezeneHne IEKTPOHOB 0 OPOUTAISIM.

3apnanme NeS.
DNeMEeHTHI Kakoi rpyriibl nepuoandeckor cucreme .M. MenneneeBa UMEIOT 3JIEKTPOHHOE
2,5
CTPOEHHE BHEIIHETO SHEPIeTHUECKOTO YPOBHA S P°.

Kpurepun onenuBanus:

Ornenka «5» CTaBUTCSA, €CIIM 00YJAIOLIHICS BHITTOIHUII BCE 3a/IaHUS BEPHO.

Orenka «4» cTaBUTCS, €CIIM 00yUYaIOLTUICS BBIMOIHUI MPABUIBHO HE MEHEE ¥4 3aJaHuil.
Oruenka «3» cTaBUTCS 32 pabOTY, B KOTOPOIl MPaBMIILHO BHITIOJIHEHO HE MEHEe Y4 3aJlaHuid.
OreHka «2» cTaBUTCA 32 pabOTy, B KOTOPOl HE BBIIIOJIHEHO 00Jiee MOJIOBHUHBI 3aJaHUN

2.1.2 JlaGoparopubie 3ansaTus (JI3)

Mertonuueckue yKa3aHus MO UX BBITOJTHEHUIO OPOPMIISIETCS B BUJIE€ OTAEIBHOTO JOKYMEHTA.
ITpumepHBIe 3a1aHus:

JlaGoparopHoe 3ansiTue Nel

Tema: « OxkucaumenbHo-80CCMAHOBUMENbHbLE peakyuuy

Heap padorsi: M3yunTh BIUsSHUE CpeAbl HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
3aKpenuTh 3HaHUS MO0 METOJy JIEKTPOHHOTO OanaHca.
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IIpubopsbl U peakTUBBI:
pacTBOp MepMaHTaHaTa Kaus
pacTBOp TUAPOKCUIA HATPUS
pacTBOp CcynbpuTa HATPHS
pacTBOp CEpHOM KUCIOTHI
HITaTUB C TPOOUPKaAMH

ko E

Xon paboThl:
Onwvim 1. Oxucnenue nepmaneanama Kaius 8 WeiouHol cpeoe.

Hanetite B mpoOupky pacTBop nepmaHranara kaiaus oobéMom 1-2 mut. 3aTem 100aBbTE pacTBOP TU/I-
poKcuaa HaTpusi 00BEMOM MTPUMEPHO 2—3 MII ¥ IPUIICHTE PacTBOp Cynb(uTa HATPHS O MOSBICHUS BU-
JUMBIX U3MEHEHUI B OKpacke pacTBOpPOB. OTMETHTE 3T U3MEHEHHUSI.

3anummure ypaBHEHHUE MpoTeKaroen peakuuu. PacctaBpre K03 PUIIMEHTH B ypaBHEHUSX TPOUCXO-
JSIIeH peakui METOAO0M JIEKTPOHHOTO OallaHca, YKaKUTE OKUCIUTENb (OK—JIb), BOCCTAHOBUTEIND (B—
JIb), IPOLIECCHI OKUCIIEHUSI (OK—HME) U BOCCTAHOBJICHUS (B—HMUE).

B wenounoti cpeoe
_KMnO4 + _Na2803 + _NaOH — _NagMnO4 + _KzSO4 + _Hzo
MeTo[1 37IeKTPOHHOTO OaaHca:

Onoim 2. Oxucienue nepmaneanama Kauus 6 KUCiou cpeoe

Haueiite B mpoOupKy pacTBOp nepmaHraHara kanus o0béMom 1-2 mit. 3ateM 106aBbTe pacTBOp cep-
HOM KUCIIOTHI (2—3 MIT) U IipusieiiTe pacTBOp Cylb(puUTa HATPUS J10 MOSBICHUS BUAUMbBIX U3MEHEHUH B
OKpacke pacTBOpoB. OTMEThTE ITH U3MEHEHHUS.

3anumuTe ypaBHEHHUE MpoTeKaromen peakunu. PaccraBpre K03 PpULIMEeHTHI B ypaBHEHHIX TPOHUCX O-
JSIILEel peakIMi METOIOM 3JIEKTPOHHOTO OaaHca, yKaKUTe OKUCIUTENb (OK—IIb), BOCCTAHOBUTENb (B—
JIb), IPOLIECCHI OKUCIIEHUSI (OK—HHE) U BOCCTAHOBJICHUS (B—HMUE).

B kucnou cpeoe
KMnO4 + _N3.2803 + _HZSO4 - _MnSO4 + Na,SO, + . K ,SO4 + _Hzo
MeTOI[ OJICKTPOHHOT'O 6aHcha

Onvim 3. Okucnenue nepmaneanama Kaius 6 HeUmMpaibHol cpeoe

Haneiite B mpoOupKy pacTBOp repMaHranata Kaiaus o0bémMom 1-2 mi1. 3aTem j100aBbTe BOIBI (2—3
MJT) ¥ IpUJIEHTE pacTBOp Cylb(UTa HATPUS 10 MOSABICHUS BUAMMBIX U3MEHEHUH B OKpacKe PacTBOPOB.
OTMeThTE 9TH U3MEHEHHUS.

3anumure ypaBHEHUE MpoTeKaromiel peakuuu. PacctaBbre K03(pPpULIMEHTHI B ypaBHEHHUX IPOUCXO-
JSIIEN peakIuyi METOI0M AJIEKTPOHHOTO OajaHca, YKaKUTE OKUCIUTENh (OK—IIb), BOCCTAHOBUTENH (B—
JIb), TIPOLIECCHI OKUCICHUS (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B nelimpanvhoti cpeode
_ KMnOy4 + _Na2803 + _Hzo ->_ M no, + _Nast4 + _KOH
MeTo 2JIeKTpOHHOTO OaaHca

BriBoa:
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Kpurepun oueHuBanmus:
Ouenka «5»:
1.paboTa BBINIOJIHEHA TIOJTHOCTHIO U MTPABWIIBHO, CIICIaHbI MPABUIIHLHBIC HAOIIOICHUS 1 BHIBOJIBI;
2.3KCIIEpPUMEHT OCYIIECTBIICH IO IJIaHy C Y4ETOM TEXHUKH 0€30IaCHOCTH U MpaBuil paboThI €
BElIECTBAaMH U 000PYAOBaHUEM;
3.1pOSIBIICHBI OPTraHU3aAMOHHO-TPYIOBbIC YMEHUS (TIOISPKUBAIOTCS YUCTOTA paboUuero Mecra u
MOPSJIOK Ha CTOJIC, IKOHOMHO HCIOJIB3YIOTCS PEAKTUBBI).
OneHka «4»:
1.paboTa BBINIOJIHEHA IPABUIILHO, C/ICJIaHbl IPAaBUIIbHBIC HAOIIOCHHS U BBIBOJIBI, HO IIPU 3TOM
9KCIIEPUMEHT MTPOBEJICH HE MOJIHOCTHIO WJIM JAOMYIICHBI HECYIIECTBEHHBIC OIMOKH B paboTe ¢
BEIIECTBAMH U 000PYIOBAHHUEM.
OneHka «3»:
1.paboTa BbINIOJIHEHA TIPABUJILHO HE MEHEE YeM HANOJOBUHY WM JIOMYILEHA CYIIECTBEHHAs
omuOKa B X0/1€ IKCIIEPUMEHTA, B O0BSICHEHNH, B O(OPMIICHHH PaOOThI, B COOIOJCHUN TIPABUIT
TEXHHUKHU 0€30MacHOCTH Tpu paboTe ¢ BelleCTBaMH U 000PYAOBaHUEM, KOTOPAsi HCIIPABIISIETCS 110
TpeOOBaHUIO MpernoaBaTes.
OueHKa «2»:
1.momymiens! aBe (M 60Jiee) CyIIeCTBEHHBIC ONTUOKHU B XO/€ IKCIIEPUMEHTA, B 00BICHESHUH, B
odopmiieHnn paboTHI, B COOJIOICHUY TIPABUJI TEXHUKH O€30IMACHOCTH IPH padOTe C BEIIeCTBAMU
1 000pyI0BaHUEM, KOTOPHIE CTYACHT HE MOXET UCIIPABUTH JaXKe 1O TPeOOBAHUIO MPEIO1aBaTesl.

2.1.3 YcTHblii onpoc:

[TpumepHBbIE BOIPOCHI:

1. JlaiiTe moHsATHE CTENIEHU OKUCIEHHUS (C. 0.)?

2. Kak ompenenuts ¢.0. Ui SJIEMEHTOB, BXOASIINX B COCTAaB MOJIEKYJI MJIU CIIOKHBIX HOHOB?
[IpuBenuTe npuMepHI.

3. Kakue peakuuu OTHOCSTCS K OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIM PEAKITUSAM?

4. JlaiiTe MOHATHE MPOIIECCOB OKUCIICHUS U BOCCTaHOBJICHHUS. [IprBenTe IpUMEpHI.

5. Uto HazbIBaeTcs okucauTeneM? Kakue sIeMeHThl WM UX COSAMHEHUS C TOYKU 3PEHHS CTPOCHHUS
AJIEKTPOHHON 000JI0UKHM aTromMa MpOsIBISIOT OKUCIUTenbHbIe cBoicTBa? e B [ICD pacnonararorcs
TaKHe IEeMEHTHI?

6. Uto Ha3pIBaeTCs BoccTaHoBUTeNeM? Kakue 3JIeMEeHThI HITH MX COSIMHEHUS C TOUKH 3PEHUS
CTPOEHUS SIEKTPOHHOM 000IOUKH aToMa MPOSBISIIOT BOCCTaHOBUTENbHBIE cBoiicTBa? e B [ICD
pacrosyiaraloTcsi TAaKue JIEMEHTHI?

7. YTO MPOUCXOIUT C OKUCIUTENEM H BOCCTAHOBUTENIEM BO BpEeMsl OKUCIUTEIHHO-
BOCCTaHOBHTEJBHBIX TporieccoB? [IpuBenuTe mpuMepsl.

8.Kakoit 6anmaHc T0MKeH BBIEPKUBATHCS B OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiusix? Kak aTo
JOCTUTAETCs?

9. Kakue cBoiicTBa MPOSBISAIOT CBOOOIHBIE METAIIBI B OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX
peakiusax?

Kpurepun ouennBanus:

Ornenka «5» cTaBUTCA, €CJIM 00yJarOLIHiics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBuUTCS, €CJIM 00y4YaIOLIUIICs OTBETHI HAa HE MEHEee ¥4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCA, €CIIM 00YJaOLIUIicS OTBETHII HAa HE MEHEE 2 BOMPOCOB BEPHO.
Onenka «2» CTaBUTCS, €CJIM 00y4YaIOLIUIICS OTBETHII HA MEHEE /2 BOIPOCOB BEPHO.

2.1.4 TecrupoBanmue:
[TpuMepHbIe BOIPOCHI JUIsl TECTUPOBAHUS:
Tema: «Cmpoenue amoma»
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HMNHCTpYKIMS : BBIOPATh IPABIILHBIA OTBET

Bapuaunrl
1.Kaxue snemenmapmsvie yacmuybsl 6Xx005m 6 COCMAas amomMHO20 A0pa:
A) TONBKO MPOTOHBI
B) TosBbKO HEUTPOHBI
C) TpoTOHBI U HEUTPOHBI
J1) HEUTPOHBI U BIEKTPOHBI

2.Maccy, pasnyio macce amoma 6000pooa (NPUHAMON 8 Xumuu 3a eOunuyy), u 3apsao +1 umerom
cneoyroujue 21emMeHmapHble Yacmuybsl.

A) HEHTPOHBI

B) anexTponsl

C) wuoHbI

J) mnpotoHbl

3.0npede/zume UYUCTIO 9IEKMPOHO6 6 amome adiceiresa.

A) 26
B) 30
C) 56
H) 55

4.Kaxue wacmuybl npunamo Hazeamv U30Monamu.:

A) aToMBbI, UMEIOIINE OJIMHAKOBOE YHCIIO IPOTOHOB U HEUTPOHOB B AJIpe

B) arombl, uMmeronme ouHAKOBBIHN 3apsij, HO Pa3HYIO Maccy

C) aroMsl ¢ pa3HbIM 3apsAOM SApa, HO C OAMHAKOBOM Maccoi

/1) pa3HOBHUJIHOCTH AaTOMOB OZHOI'O M TOTO K€ 3JIEMEHTA, UMEIOIIYIO Pa3HOE YHCIIO AIEKTPOHOB

5.Onexmponvr amomnoi 000104KU HAXOOAMCS HA HEKOMOPOM PACCMOAHUU OM A0PaA AMomMda, HO
He NPUMALUBAIOMCSL K NOLONCUMETLHO 3APAACEHHOMY S0PY, NOMOMY UMO.

A) DBIIEKTPOHBI B aTOME ITOCTOSIHHO JIBUXKYTCS BOKPYT siipa

B) »nexTpoHbI B aTOME HE UMEIOT OTPULIATEIBLHOTO 3apsaa

C) 27eKTpOHBI CUIIBHO YyZIaJeHbl OT Spa

1) 3apsa saapa MeHbIIE, YeM 3apsisi SJIEKTPOHOB

6.Onpeoenume MaKCUManbHOe YUCIO INEKMPOHO8 HA BMOPOM IHEP2eMULeCKOM YPO8He 8 amome:
A) nBa

B) Bocemb

C) uertsipe

) onun

7.Bvibepume 06a snemeHma, c8oucmea KOmopwix 6y0ym nosmopsamcs, eciu KOHuaypayuu ux
BHEWHUX DHEP2eMU4ecKUX ypOGHell.

A) 25°u ...35°3p°

B) 25°2p°®u ...3s%3p°

C) 25°wu..25°2p°

) 1s°n1st

8. Amom snemenma umeem 21eKMPOHHYIO KOHPUSYPAYUIO BHEUHE2O IHEPSEMUYECKO20 YPOBHSL
3s’. [lns nezo naubonee xapaxmepno:

A) oTnaBaTh U IPUHUMATH AJIEKTPOHBI

B) mnpuHHUMATH NEKTPOHBI

C) He M3MEHSTh CTENCHb OKHUCIICHHS B XUMHUYCSCKHX PEaKIIHIX

JI) oTnmaBarh NEKTPOHEI
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9.Kaxk nazvieaiomcs paouoaxmugHvle 1y4u, KOmopbule He HeCym 1eKmpuiecko2o 3apsaoa.
A) Oerra-nyun

B) xucnopoasslii ras

C) ramma-nmydu

1) anbda-nyun

10.Onemenm ¢ nopsaoxkosvim Homepom 15, umeem:

A) [ATH BHEUTHUX 3JIEKTPOHOB B KOH(purypamuu 3s33p2
B) mnaTh BHEmHUX 37eKTPOHOB B KOHpuUrypamuu 3s03pS
C) [ATh BHEUIHHX DJIEKTPOHOB B KoH(puryparmu 3s23p3
JI) TATH BHEIIHHMX JIEKTPOHOB B KOHuUryparuu 3s13p4

Kpurepun oueHuBanms:

Ouenka «5» CTaBUTCS, €CIM 00YYaIOIMKACS BBHITOJIHUII BCE 3a/1aHHS BEPHO.

OrneHka «4» CTaBUTCS, €CIIM 00YYaIONIUKCS BHITOJIHIII TPaBUJILHO HE MEHEE Y4 3aJaHUM.
Ouenka «3» cTaBUTCS 32 pabOTy, B KOTOPOI MPaBUIIBHO BHITIOJIHEHO HE MEHEE Y2 3a/laHuid.
Orenka «2» cTaBuUTCs 3a paboTy, B KOTOPOI HE BBIIIOTHEHO 00Jiee MOJIOBUHBI 3aJaHUM.

2.1.5. TIucbMeHHBIIi ompoc:
IIpumepHBbIE BOIIPOCHI:
Kakue okucanTensH0-BOCCTAHOBUTENBHBIE PEAKIIUU MOXKHO OTHECTH K
peaKIusIM MEXMOJICKYIISIPHOTO OKUCIIEHUA-BOccTaHoBNeHus? [IpuBenuTe mpumepsl.
3. Kakue okuciauTensHO-BOCCTAHOBUTENBHBIE PEAKIIUU OTHOCSTCS K PEAKIUSIM
JTUCITPOTIOPITMOHUPOBAHUS (CAMOOKHUCIIEHUsI-cCaMOBOCcTaHoBNeHus)? [IpuBeauTe mpumepsl.
4. Kakue OKHCITUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUK MOKHO OTHECTU K PEaKIUIM
BHYTPUMOJICKYJISIPHOTO OKHCIICHUSI-BOCCTAHOBIICHUS?
5. Anroputm METOJIA DJIEKTPOHHOI'O BAJIAHCA. Ypasusiite npennoxennyto OBP
METOJIOM 3JIEKTPOHHOTO OajaHca.

N

Kpurtepuu oneHnBanus:

Onenka «5» cTaBUTCS, €ClIM 00yJaroLHiics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBuUTCS, €CJIM 00yUYaroLUICs OTBETUII Ha HE MEHEE ¥4 BOIPOCOB BEPHO.
Onenka «3» cTaBUTCS, €ClIM 00YJarOLUiics OTBETHII HAa HE MEHEE /2 BOIPOCOB BEPHO.
OneHka «2» cTaBUTCS, €CJIM 00y4aIOLIUIICS OTBETHII HA MEHEE /2 BOIPOCOB BEPHO.

2.1.6. Co3naHue nmpe3eHTALHIi:

MaTepI/IaJIBI-HPGBGHTaHI/II/I TOTOBATCA CTYACHTOM B BUAC CJ'IaI\/JI)IOB C UCITOJIB30BaAHUEM ITPOrpaMMBbI

Microsoft PowerPoint.

o Ilpe3enranus He nomkHa ObITh MeHee 10 craiioB.

o IlepBblil TUCT — 3TO TUTYNIBHBIH JHUCT, HA KOTOPOM 00SI3aTEIbHO JTOJKHBI OBITH NPEICTABICHBI:
Ha3BaHUE MPOEKTa; (paMUIIHs, UMsI, OTYECTBO aBTOpa; HANMEHOBAaHHUE KOJUIE/KA,

o Crnenymoomum ciaioM J0IKHO ObITh COJepKAHUE, IJIe TPEICTABICHBI OCHOBHbIE TAllbl
(MOMEHTBI) MpE3eHTaLUH.

e JluzaiiH - 3proHoMuveckre TpeOOBaHUS: COUETAEMOCTh 1IBETOB, OTPAaHUYEHHOE KOJIMYECTBO
00BEKTOB Ha Cliaiizie, BT TeKCTa.

e B mpesenranun HeoOXOAMMBI UMIOPTUPOBAHHBIE OOBEKTHI U3 CYIECTBYIOIINUX HHU(POBBIX
00pa3oBaTebHBIX PECypPCOB.

o [Tlocnennumu cnaifiaMu Mpe3eHTaLUH TOKHbI ObITh TIIOCCAPHMA U CIIMCOK JIUTEPaTyphl.

Kpurepun onenuBanus:
[IpesenTarus yuamierocs oreHuBaeTcs ot 1 10 3 6auioB MO CIEAYIOIINM KPUTEPHUSIM:
Ju3aiiH u MyasTuMena-3¢GeKTsl.
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1. lIBeToBOE cooTHOMICHHE (hOHA U TEKCTA;

2. Ucnonb30BaHne ONTUMAIBHOTO KOJTMYECTBA IIBETOB (He Ooree 3 1Jis TEeKCTa);
3. EnuHCcTBO mu3aliHa BCeX CIalIoB;

4. OG0CHOBaHHOE MPUCYTCTBUE aHUMAIIHH.

Conepxanue

o~

2

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

1. Conep:xaHue COOTBETCTBYET IIOCTABICHHOMN 3a/1aue;

2. Nadopmarust mpucyTCTBYET B IOCTATOYHOM JJIsi TOHUMaHHs 00bEME, HO CIIali/Ibl He
NIeperpyKeHsl;

3. Imerot MecTo 000CHOBaHHBIC WILTFOCTPAIIMH, Tpa(HKH, TaOIHIIbI;

4. Texct odopMiIeH TPaMOTHO ¢ cOOOIcHHEM Op(dOorpaPUIECKUX HOPM.

OreHka «5» craBurcs 3a 24 - 21 Gaiur

Onenka «4» crasurcs 3a 20 - 16 6amios

Orenka «3» craBurcs 3a 15 - 12 6ayuioB

Onenka «2» cTaBUTCS 3a Ipe3eHTalI0, HaOpaBilyto MeHee 11 6amioB

2.2 [Ipome:kyTOUYHASI ATTECTAIUSA
®dopma poMexyTouHOM arrectanuu: 1uddepeHIIMPOBAHHbBIN 3aUeT.

2.2.1.Bonpocs! k qu¢depeHunpoOBAHHOMY 3a4eTy:
OcHOBHBIE XMMUYECKHE MTOHSATHUS: BEIIECTBO, aTOM, MOJIEKYJIa, MOJIb, MOJISIPHASI Macca,
MoJIeKyJsipHas Macca. [{aTh onpenenenue, IpuBeCTH MPUMEPHI.
XUMHYECKHE 3aKOHBI: 3aKOH COXPAHEHHSI MacChl BEIIECTBA, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTa/Ipo, CIEICTBUE 3aKOHA ABOTaJIpo.

Ilepnonmuecknii 3akoH J[.M.MenneneeBa. [lepuonnueckas cucteMa XMMHUYECKUX JIEMEHTOB.

Crpykrypa IICXO.
Crpoenue aroma. DneKTpoHHO-rpaduaeckas Gopmyra.

3aBHCHUMOCThL CBOMCTB XMMHYECKOI'0O JICMEHTA U O6paSOBaHHBIX UM BCIICCTB OT ITOJIOXKCHUS B

Ilepunonuueckoii cucreme .M. Menneneena;

Knaccer HCOPraHU4CCKUX COCIUHCHUM: OKCHABI, KUCJIOThI, OCHOBaHUsA, COJIN. KJIaCCI/I(bI/IKaI_[I/IH,

XUMHYECKHE CBOMCTBA.

I'enernyeckas CBA3b MEXAY KjacCaMH HEOPraHMYECKUX coeMHEeHNN. CXeMbl ypaBHEHHUI
peaKumii.

OCHOBHBIE TIOJIOKEHHSI TEOPUU AIEKTPOIUTHUECKON JUCCOLUALINH.
Jluccoumanus KUCyoT, meiiodei, coneil. CTeneHb TUCCOMAINH.

Peakuuu nonnoro oomena. Tunst PUO.

I'maponus coneit. Peaknus cpensl.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakIi. MeTo ] 3IeKTpOHHOTo OanaHca.
OO0m1as XxapakTepucTUKa METaJIJIOB.

OO11ast XapakTepUCTUKA HEMETAJIIOB.

OcHoOBHBbIE TIOJIOKEHUS TEOPUU CTpoeHUs byTieposa.

Oco0eHHOCTH OpraHu4ecKHx BewecTs. Vizomepus.

VYrieBoaopoabl, KiaccupUKaius yrieBoa0poaoB.

AJTKaHBI: CTPOEHNE, HOMEHKJIATypa, U30MEPHsl, CBOMCTBA, ITOJIyYECHHUE.
AJIKEHBI: CTpOEHNE, HOMEHKJIaTypa, H30MepHsi, CBONCTBA, IOy4YEHHUE.
ATIKUHBI: CTPOEHHE, HOMEHKJIaTypa, H30MEpHsl, CBONCTBA, IOIY4YEHHUE.
AJKaZMeHbI: CTPOEHHE, HOMEHKIIaTypa, H30Mepusl, CBOMCTBA, IIOJIyUYEHHE.

ApOMaTI/I‘-ICCKI/Ie YIIICBOAOPOAbL: CTPOCHHUE, HOMCHKIIAaTypa, U30MCpPH, CBOﬁCTBa, MOoJIydCHHC.

[TpuponaHbie HCTOYHUKH yIiieBoaopoaoB. Hed s, nepepabotka HedTH.
Kucnoponcoznepsxariye opranudeckue BelecTsa, Kiaccudukanus.

CnupTsl: cTpoeHuE, HOMEHKIIATypa, U30MEpHUsl, CBOICTBA, MTOJTy4YEHHE.

AJbIIerupl: CTpOCHNE, HOMEHKJIIATypa, H30MepHsl, CBOUCTBA, MOJTyUYECHHUE.
KapOoHOBBIE KUCIIOTHI: CTPOEHHE, HOMEHKJIATYpa, U30MEpUsl, CBOICTBA, MOJIyYEHHE.
CrnoxHble 3GUpBL: CTpOEHHE, HOMEHKIIATypa, U30MepHsi, CBOMCTBA, OTyYEHHE.
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29.
30.

gk w

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

20.
21.
22.
23.

24,
25.

A3oTconepKalue OpraHM4eCKUe BEIECTBA: aMUHbI, aMUHOKHCIIOTHI, HUTPOCOEINHEHUS.
I'enernueckas CBSA3b MEXAY KjacCaMHM OPraHUYECKUX cOeAMHEHUH. CxeMbl ypaBHEHUI
peaKkuuid.

2.2.2.3apaun k nu¢depeHIHPOBAHHOMY 3a4eTy:

Kakoil 06beM 3TunieHa MOXXKHO HONy4YuTh U3 92 rpammoB ciiupta? Beixon cocrasiset 80 % ot
TEOPETUYECKH BO3MOXKHOT'O KOJIMUECTBA.

Kakoii 066EM Bo3yxa TpeOyeTcst AJis MMOJIHOTO CropaHus 5 1 2,3 aumeTun0yranon-1?
(MaccoBas monst Kuciaopoa B Bo3nyxe cocrasisier 20%

CKoJIbKO MIJUTHITUTPOB OeH3o:1a (Tur.= 0,78 r/Mi1) MOXKHO MOTYYHTh U3 56 1 anetuneHa?
Kako#i 066M BotOpoa BBIICTUTCS, €CJIU B 3-METHJI TTeHTaHo-2 Opocuth 0,23 T HaTpus?
Kakoil 00b€M 3TaHONIa HY)KHO OKUCIUTH 1S onydeHus 11 r stanana? (IUI0THOCTh cupTa
paBHa 0,8 r/m).

Kaxoit 00bEM XJ10pa BCTYIIUT B PEAKIINIO C YKCYCHOM KHCIIOTOM Maccoil 15 1, ecnu B peakuuu
JIOJKHA MOJTYYUTHCS XJIOPYKCYCHAas KUCIO0Ta?

Kaxkoii 006&M Bozayxa norpedyercs st moinHoro cropanus 100 r ykcycHOM KUCTOTHI?
(MaccoBas nons kucnopoja B Bo3ayxe coctapisieT 20%)

Kakoii 006&M Bo3ayxa morpedyercs st cropanus 8,8 r 2,2-auatun Oyranans? (Maccoast
JI0JIs1 KUcaopoza B Bo3ayxe cocraisieT 20%)

CKOJIBbKO TPaMMOB KapOu/1a KaJbIHsl, KOTOPBIN conepKuT 16 % npumeceii, HyKHO 171
nosydenus 112 i anerunena?

W13 56 i anermnena nmomyuywin 88 r sranans. Paccunraiite BeIXoa B % OT TEOpETHUECKU
BO3MOKHOTO.

CKOJIbKO TPAMMOB aJIbICTH/Ia HY)KHO B3SITh, YTOOBI IOXYYUTH 15T MpPOMaHOBO# KHCIOTHI, 4TO
cocrasinseT 80 % oT TeopeTHuecKoro Bbxoaa?

13 10 r 3arps3HEHHOTO KapOwIa KaabIus MOMyIniiu 2,24 i aneruieHa. YeMy paBHa MaccoBast
JoJ1s1 KapOua KaJlbliis B UCXOJHOM oOpa3siie?

Cxomnbko rpaMMoB 40 %-Holi a30THOW KUCIIOTHI HY>KHO B3SITh IS TOTydeHust 24,2 ¢
HUTpOOEH301a?

Cxomnbko rpamMoB 30 %-Hol MypaBbHHOM KHCIOTHI HY)KHO JUISI PACTBOPEHUS 2,7 T aIFOMUHUS?
Kakoit, 06b&M kHciopoaa noTpedyercs A CKUTaHUS CMECH, CocTosIIel U3 8 I MeTaHa

n 11,2 i1 orana?

Kakoil 06beM 3TuieHa T0MKEeH BCTYIUTh B PEakInio, A TOro 4Toosl oOpazosanock 500 mu
crmupra (. = 0,8 r/mum)?

Kakoit 00b€M yriekucioro raza oopasyercst mpu cropanuu 14 v 2,2-auMeTHs eHTaHas,
coneprkariero 15% mpumeceii?

CKOJIBbKO TpaMM YITIEKHCIIOTO Ta3a U BO/bI 00pa3yeTcsl MpU CropaHuM § T MeHTHHA?

Ckoubko rpamMm cepeOpa BBIIEIUTCS [TPU B3aUMOJEHCTBUM 75T. 3-METHII TeKCaHalls,
cozeprkariero 5% npumeceil ,¢c okcuaoM cepedpa’?

CkonbKO TpaMM OyTaHoJIa MOXHO TOIyduTh 13 85 rpammoB OyreHa? Beixon coctasisier 80 %
OT TEOPETUYECKHU BO3MOXKHOTO KOJTMYECTBA.

Kaxkoii 00bem mporieHa MoxHO ToxyduTh u3 150 rpammoB crimpra? Beixon cocrasiser 85 %
OT TEOPETUYECKHU BO3MOXKHOTO KOJTMYECTBA.

Kakoil 06b€M yryekucioro raza oopasyercs npu cropanuu 76 v 2,4-1uMeTHI rekcaHa,
coneprkarero 12% npumeceid?

CKOJIBbKO TpaMM YIIIEKHCIIOTO Ta3a U BOJbI 00pa3yeTcsi mpu cropaHuu 45 T oktaHa?

CKOJIbKO TpaMM YIJIEKHCIIOTO Ta3a U BOABI 00pa3yeTcsl Mpu cropaHuu 251 2-mMeTui OyraHa?
Kaxkoii 00beM mpornuieHa TO0HKEH BCTYIUTh B PEAKIUIO, TSl TOTO YTOOBI 00pa30BaIoCh

250 mn crimpta (1. = 0,9 r/mi)?

Kpurepun onenuBanus:
Onenka «5» cTaBUTCA, €ClIM 00ydaroUUiics OTBETHII Ha BCE BOIIPOCHI BEPHO U NTPABHIILHO
pemunn 3aaady.
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Onenka «4» cTaBUTCS, €CIIM 00y4YaIOLIUICS OTBETUII BEPHO HA TEOPETUYECKHUE BOIPOCHI, HO €CTh

HCAOYCTHI IIpU PCUICHWUU 3aaa4, UJIH, CCIIN 06yqa10mm71051 HE IMOJIHOCTBHIO OTBETHUII Ha
TEOPETUYECKUE BOTIPOCHI, HO BEPHO PEIIHII 3a/1a9y.

OueHnka «3» CTaBUTCS 32 OTBET, B KOTOPOM IMPaBUIILHO BBIMOJIHEHO HE MEHEE 72 OT BCEX 3aJIaHUM.

Onenka «2» cTaBUTCS 3a pa60Ty, B KOTOpOﬁ HE BBIMIOJHEHO 00JIeE TTOJOBUHEI SaﬂaHHﬁ, HE
pceuicHa 3ajga4a.

KOHOBaJ'IOBa MNopnucaHo undpposon

noanucbio: KoHoBanoBa
CBeTﬂa Ha CeeTnaHa HukonaeeHa
Hata: 2025.06.09

HukonaeBHa 11:18:16 +0700
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