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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI YYEBHOM JUCIHHAIIIIH-
HBbI
Xumusa

1.1 O6sacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouast mporpamma y4eOHOM AUCUMIUIMHBI SBISETCS YacCThbI0 OCHOBHOW NMpodeccHOHaTbHOU
oOpa3zoBarebHON MporpaMMmel, paspadboranHoii B coorBerctBur @I'OC CIIO mo mpodeccun 15.01.05
Capmuk (pyYyHOH M 4acCTUYHO MEXaHW3MpoBaHHOHM cBapku (HarmtaBku), ®T'OC COO, ®OII COO u ¢
Y4E€TOM COOTBETCTBYIOIIUX MPUMEPHBIX pabounX mporpamMmm o01eo0pa3oBaTeIbHBIX TUCITUTUIHH.

1.2 Mecto y4eOHOI JUCUMILVIMHBI B
00pa3oBaTeJIbHOM NPOrpaMMBbI:
o0mieoOpa3oBarenbHast MOATOTOBKA, 0a30BbIi yPOBEHB MOATOTOBKH.

CTPYKTYpe OCHOBHOW MpPo(ecCHOHAIBbHOM

1.3 Heab 1 niianupyemMblie pe3yabTaTbl 0CBOEHHUs YU4eOHOM JUCHUIINHBI B COOTBETCTBHH €
PI'OC CIIO 1 Ha ocaoBe DI'OC COO

®opmupoBaHue y o0ydaroluxcs MPEACTaBICHUS O XMMHYECKOH COCTaBJISIOUICH €CTeCTBEHHO-
HaquOﬁ KapTUHBI MHpPa KaK OCHOBBI ITPUHATHA peHICHI/Iﬁ B JXU3HCHHBIX U IIPOU3BOJACTBCHHBIX CUTyallu-
SIX, OTBETCTBEHHOTO MOBEACHMSI B IPUPOIHOMN Cpee.
OcBoenue kypca OVYII «XUMUS» npeanonaraeT penieHue Ciaeayomux 3a1ay:

L (bOpMI/IpOBaHI/Ie ITIOHUMaHUus 321KOHOM€pHOCTCI71 IMPOTCKAHUA XUMHNYCCKUX HNPOHCCCOB U SIBJIEHUU B
OKpYKarollen cpese, NeI0CTHOM HAyYHOW KapTHHBI MHPA, B3aUMOCBSI3U M B3aMO3aBHCHMOCTH €CTe-
CTBCHHLIX HAYK;

® DPA3BUTHC YMCHUA COCTABJIATH q)OpMy.HBI HCOPraHU4YCCKUX W OPraHNYCCKUX BCUICCTB, YPABHCHUSA XH-
MUYECKUX PEaKIUii, OOBACHATh UX CMBICI, HHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUYECKHUX SKCIIEPUMEH-
TOB;

o (1)0pMI/IpOBaHI/I€ HAaBBIKOB IIPOBCIACHUSA HpOCT@fIHIHX XUMHYCCKUX SKCIICPHUMEHTATIbHBIX I/ICCJICI[OB&HI/Iﬁ
C coOIroIeHneM MpaBuil 6€30MacHOT0 OOpaIIeHHs ¢ BEIIeCTBAaMU U J1a00paTOPHBIM 000PYIOBAHHEM;

® Ppa3BUTHE YMEHUS HCIOIb30BaTh HH(POPMAIIHIO XUMUYECKOTO XapaKTepa U3 pa3IndHbIX HCTOUHUKOB;

e (dopMUpOBaHNHE YMEHUI MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIHHOCTH U XUMUUYECKUX MPUPO-
HBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MIPOIIECCOB;

¢ (dopMUpOBaHNHE TOHUMAHUS 3HAYUMOCTU JAOCTHKCHUNM XMMHUYECKON HAyKH U TEXHOJIOTUN I pa3BU-
THSI COLMATILHOM U MIPOU3BOJICTBEHHOM cep.

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

Ko nu Hanme- Ilnanupyemble pe3yJibTaThl OCBOCHHS Y4eOHOM 1M CUMILINHBI

HoBaHue (op- Oo6mue JlucunniMHapHble (MpeaMeTHbIe)
MHPYeMBbIX

KOMIIETCHIINN

OK 01. B gactu Tpy10BOTO BOCIIMTaHHUS: Buanmers cucreMoll XUMUYECKHUX 3HA-

Bribupats cro-
cOOBI perieHus
3aja4 npodec-

CHOHAJIBHOU

- TOTOBHOCTb K TpyAY, OCO3HaHUE
IIEHHOCTH MacTePCTBa, TPYAOTIO0HUE;

- TOTOBHOCTh K aKTHBHOU IESATEIHHO-
CTH TEXHOJIOTHYECKON M COIHAIbHOM

HUH, KOTOpast BKIIIOYAET;

OCHOBOIIOJIATalolMe MOHATHS (XUMHU-
YECKUH DIIEMEHT, aTOM, JJIEKTPOHHAas
000J109Ka aToma, S-, p-, d-3J1eKTpOHHBIE




ACATCIIBHOCTHU
IMIPUMEHUTCIIBHO
K pa3/In4YHbIM
KOHTCKCTaM

HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh WHHU-
[IUUPOBATH, INIAHUPOBATH U CAMOCTOSI-
TEIHHO BBIOJHATh TAKYH) JESATEIb-
HOCTb;

- HHTEPEC K pa3nuyHbiM chepam mpo-
(heccroHaIBHOM NESITEIIBHOCTH,
OBnazeHne yHHUBEpPCAIBHBIMU Y4e0-
HBIMU TO3HABaTEJIbLHBIMH JIEHCTBUSA-
MH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITETIbHO (HOPMYITUPOBATh H
aKTyaJu3upoBaTh IpoOieMy, pac-
CMaTpPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIUBaTh CYIIECTBCHHBIM MPH-
3HAK WU OCHOBAHHS ISl CpPaBHEHUS,
KJ1accuuKanuu U 0000IICHUS;

- ONpPENENSITh EeNU JCITEeIHbHOCTH, 3a-
JaBaTh IMapamMeTpbl U KPHUTCPUH HX
JIOCTHIKEHMS,

- BBISBIISITH 3aKOHOMEPHOCTH U TIPO-
THUBOPEYHS B pacCCMaTPUBAEMBIX SIBJIC-
HUAX;

- BHOCHUTb KOPPEKTHUBBI B JEATEIIb-
HOCTh, OIICHHBATh COOTBETCTBUE pe-
3yJbTaTOB IIEJIIM, OLICHHWBATh PHUCKHU
IOCJICICTBUN NCATCIBHOCTH;

- pa3BUBaTh KPEAaTHMBHOE MBIIIJICHUE
MIPH PEIICHUN KU3HEHHBIX MPOOIEM

0) 0a30BbBIE HCCIICIOBATEILCKHUE JEH-
CTBHSL:

- BIaAeTh HaBbIKAMH  Yy4yeOHO-
HCCIIeIOBATEIILCKONH M MPOCKTHOMN Jie-
ATETLHOCTH, HaBBIKAMH pa3pelieHus
npo0em;

- BBISABJISITh MPUYMHHO-CIIEICTBEHHBIE
CBSI3M W aKTyaJIM3MPOBATh 33]1a9y, BbI-
JIBUTATh TUIIOTE3Yy €€ PEIICHHUs, HaX0-
JTUTH apTyMEHTBHI JIJIS JI0Ka3aTehCTBa
CBOMX YTBEp)KIEHHI, 3a1aBaTh Mapa-
METPHI ¥ KPUTEPHUH PEIICHUS,

- aHAM3UPOBATh MOTyYEHHBIC B XOE
pelIeHUs 3aJaud Pe3yJbTaThl, KPUTH-
YeCKU OIICHMBATh MX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

-- YMETh MEPEHOCUTh 3HAHUS B MO3HA-
BaTEIbHYIO M MPAKTHUYECKYIO 00JIaCTH
JKU3HEIEATENHHOCTH;

- yMeTh HMHTETPUPOBATH 3HAHUS U3
Pa3HbIX IpEeIMETHBIX 00J1acTeil;

- BBIIBUTATh HOBBIC HJIEHU, TMPEJiaraTh
OPUTHHAJILHBIC TIOJIXOJTBI U PEIICHHUS;

opOHUTaIM aTOMOB, HOH, MOJIEKyJa, Ba-
JEHTHOCTh, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb  OKUCJEHUS,  XHUMHYECKas
CBA3b, MOJIb, MOJISIpHAsl Macca, MOJsip-
HBII 00BEM, YIVIEPOAHBIM  CKEJIEeT,
GyHKIMOHANMBHAS TpyMIa, pagukali,
U30MEpHs, U30MEPBI, TOMOJIOIMYECKUI
psl, TOMOJIOTH, YIJI€BOAOPO/IbI, KACIIO-
poA- M a30TCOAEpIKALUE COCAUHEHUS,
OMOJIOTMYECKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, >XKHpBI, O€IKH), MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJIEKYJISIPHBIE COCTMHEHMUS,
KpPUCTAJUTMYECKAsl PEIIeTKa, THUIIbI XH-
MHUYECKHX peakiui (OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE, 3K30-U JHJIOTEP-
MHUYECKHE, peaKIUl HOHHOTrO 0OMEHa),
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIH-
ThI, DJIEKTPOJIUTHUYECKAST TUCCOIMALINS,
OKHCITUTENb, BOCCTAHOBUTENb, CKO-
POCTh XUMHUYECKOW pEeaKInH, XHUMHUYe-
CKO€ pPaBHOBECHE), TEOPHUH U 3aKOHBI
(Teopuss XMMHUUYECKOTO CTPOEHHUS Opra-
Hu4yeckux Bemects A.M. Bytieposa,
TEOPHSI IEKTPOIUTUUECKON AUCCOoLHA-
nnu, nepuoanueckuit 3akon [[.1. Men-
JierieeBa, 3aKOH COXPAaHEHUS MAacchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SI3BIK XUMHHU, (DAKTOJIOTHYECKHUE CBeJie-
HUS O CBOICTBax, COCTaBE, MOIYYECHUU
U 0e30macHOM WCTOJb30BAaHUU BaXK-
HEHIIUX HEOPraHUYECKUX M OpraHuye-
CKHX BEIIECTB B OBITY U MPAKTUYECKOM
JeSATEeIbHOCTH YEJIOBEKA;

- YMEThb BBISBIIATh XapaKTE€pHbIE IMpPHU-
3HAKU ¥ B3aUMOCBSI3b W3YYEHHBIX IIO-
HATHUMA, TPUMEHATH COOTBETCTBYIOIINE
MOHSATUSA TIPU ONHCAHUM CTPOCHHS U
CBOMCTB HEOPTaHWYECKUX U OpraHHye-
CKHMX BEIIECTB M MX MPEBPAILCHUU; BbI-
SIBJISITh B3AMMOCBSI3b XUMUYECKUX 3Ha-
HUM C TIOHSATHSMU U TIPEACTABICHUSIMU
JIPYTUX E€CTECTBEHHOHAYYHBIX IpeIMe-
TOB;

- YMEThb HCIIOJb30BaTh HAWMMEHOBAHUS
XUMUYECKUX COCIUHECHUM MEeXIyHa-
POJHOTO COI03a TEOPETHYECKOU M TIPH-
KJIaJHOH XUMUU U  TpPUBHAIIbHbBIC
Ha3BaHMs BaXHEHIINX BEIIECTB (ITH-
JeH, aleTW/IeH, TJUIepuH, (¢eHo,
dbopManbpaerus, yKCycHas KHCIOTa,
[JIMIWH, YTapHBIN ra3, YIIEeKUCIbIN ra3,
aMMUaK, raiieHasi U3BeCTb, HeranieHas




nu CHOCO6HOCTB nX HCIIOJIB30BAHUA B
MO3HABATEJILHON U COLMAIIBHOMN Tpak-
THUKC

U3BECTh, IUThEBAS COAA U JIPYTUX), CO-
CTaBIATh (OPMYJIbI HEOPTaHUUECKUX U
OpPraHMYECKHUX BEIIECTB, YypPaBHEHUS
XMMHUYECKUX peakuuil, OOBSACHITH HUX
CMBICJI; TIOATBEPXKJIaTh XapaKTEPHbIE
XMMHUYECKHE CBOMCTBA BEILECTB COOT-
BETCTBYIOIIMMHU  SKCIIEPUMEHTAMU U
3aMUCSAMHM ypaBHEHUH XUMHUYECKUX pe-
aKIIng;

- yMEThb YCTaHaBJIMBaTh IMPUHAIEK-
HOCTh H3YYEHHBIX HEOPraHU4YeCKUX |
OpPraHMYECKUX BEILECTB K OIpeieieH-
HBIM KJIaCCaM U TpYIIaM COCIHMHEHUH,
XapaKTepu3oBaTh WX COCTaB M BaXk-
HelIne CBOMCTBA; OINPENENATh BHJIBI
XMMHUYECKHX CBsi3ed  (KOBaJeHTHas,
MOHHAs, METAJUINYECKasi, BOAOPOIHAs),
TUIBl KPUCTAJUIMYECKUX PEIIETOK Be-
HIeCTB; KiaccupuuupoBarb XHUMHYE-
CKHE pEeaKIii;

- c¢(hopMUPOBATh MTPEICTABICHHS:
€CTeCTBEHHOHAYYHOH KapTHHBI MHpA,
POJIM XUMHUH B TIO3HAHUU SIBICHUH TpU-
pozbl, B (OpMUPOBAHMM MBILUIEHUS U
KyJBTYpbl JIMYHOCTH, €€ (YHKIHO-
HaJIbHOW I'PaMOTHOCTH, HEOOXOAMMOM
JUI pelleHMs] MPaKTUYECKUX 3ajady U
9KOJIOTUYECKH OOOCHOBAHHOTO OTHO-
IIEHUS] K CBOEMY 37I0POBBIO U MPUPO-
HOH cpene;

- YMETb MPOBOJUThH PACUETHI 110 XUMHU-
yeckuM (opMyJiaM U YpaBHEHUSIM XU-
MHUYECKUX pEeaKIHil C MCIOJIb30BaHHEM
(U3NYECKUX BEIMYUH, XapaKTepU3ylo-
IIMX BELIECTBA C KOJIMYECTBEHHOMN CTO-
POHBI: Macchl, o0beMa (HOpMaibHbIE
yCIIOBUS1) T'a30B, KOJIMYECTBA BEIIECTBA;
WCIIOJH30BATh CUCTEMHBIE XUMHUYECKUE
3HAHUS U TPUHATHS PEIICHUH B KOH-
KPETHBIX XKM3HEHHBIX CHUTYallUsX, CBS-
3aHHBIX C BEIIECTBAMH M UX NPHMEHE-
HUEM

OK 02.
Hcnons3oBate
COBPEMEHHBIE
CpeacTBa Mouc-
Ka, aHaJu3a u
WHTEPIpETAINN
uHpoOpMalnH, 1
nH(pOpMaLUOH-
HBIE TEXHOJIO-
THH 151 BBI-
TIOJTHEHHUS 33124

B oOnactu 1eHHOCTH HAYYHOTO TIO-
3HAHUS:

-cOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu U 0OIIe-
CTBEHHOM MMPAaKTUKK, OCHOBAHHOI'O Ha
JUaliore KyJNbTyp, CHOCOOCTBYIOIIETO
OCO3HaHUIO CBOETO0 MeCTa B IOJU-
KYJIbTYPHOM MHDE;

- COBEpUICHCTBOBAaHHUE S3BIKOBOM U
YUTATEJIbCKON KYJIbTYPBI KaK CPEACTBA

- YMEThb IUIAHUPOBAaTh U BBIOJHATH
XUMHYECKUH 3KCIIEpUMEHT (TpeBpalie-
HHAs  OPraHMYECKUX BEILIECTB IIpU
HarpeBaHWM, INOJIy4YeHUE OSTHICHA U
U3y4YEHUE €0 CBOWCTB, KAYECTBEHHBIC
peaKkuu Ha ajabJETHU]Ibl, Kpaxmall, yK-
CYCHYIO KUCIIOTY;

JieHatypalysi OelKOB NMPH HarpeBaHUM,
LBETHBIE PEAKLUU OEIKOB; MPOBOIUTH
peakiu MOHHOTO OOMEHa, ONpPeesiTh
Cpelly BOJIHBIX PAacTBOPOB, KAaYECTBEH-




npodeccuo-
HaJILHOU nies-
TENBHOCTH

B3aUMOJICHCTBHSL MEXIy JIOABMU U
MO3HAHUS MUPA;

- OCO3HAHME LICHHOCTHU HAy4HOU Jesi-
TEJIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
NPOEKTHYI0O M  HCCIIEI0BATEIbCKYIO
NEeSTeNIbHOCTh HMHAWBHUIYyallbHO U B
rpymnre.

OBnaneHue yHUBEpPCAIbHBIMH Yyuel-
HBIMU TI03HABATEIbHBIMHU JICHCTBUS-
MHU:

B) paboTa ¢ nHpOopMaIIei:

- BJaJIeTh HAaBBIKAMU TMOJYYCHHS WH-
dopmanu M3 HMCTOYHHKOB DPAa3HBIX
TUIIOB, CaMOCTOSITENILHO OCYIIECTB-
JSATh TOUCK, aHAIINU3, CUCTEMAaTU3AIUI0
W UHTEpHpeTanuio uHGOpMaluu pas-
JUYHBIX BHJIOB U (hopMm mpencrasie-
HUS;

- co3laBaTh TEKCThl B Pa3IUYHBIX
dbopMaTax ¢ y4eToM Ha3HAYCHUS WH-
dbopManuu W 1ENEeBOUH ayTUTOPHH,
BBIOMpasi ONTUMANBHYIO (GOpPMY TIpen-
CTaBJICHUS U BU3YaIH3allHH;

- OLIGHUBATh JIOCTOBEPHOCTH, JIETH-
TUMHOCTh HH(pOpMalMH, €€ COOTBET-
CTBHE€ IPaBOBBIM ©  MOPAJIBHO-
3TUYECKHM HOPMaM;

- HUCTOJB30BaTh CpencTBa HH(pOpMa-
[MOHHBIX U KOMMYHHKAIIHOHHBIX TE€X-
HOJIOTH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX M OpTraHU3alOH-
HBIX 3a7a4 ¢ coOyofeHueM TpeboBa-
HUIl 3PrOHOMHKH, TEXHHUKH Oe3orac-
HOCTH, TUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX M ITHUYECKUX HOPM, HOPM
nH(pOpPMaIIMOHHOM 0€30MMaCHOCTH;

- BJIaJIeTh HABBIKAMH PAcIO3HABaHUS U
3amuThl  MHGOpManuu, HHMOpMaIU-
OHHOM 0€3011aCHOCTH JIMYHOCTH ;

HBIE PEaKIMu Ha cyib(ar-, KapOoHAT-
U XJOPHUJ-aHUOHBI, HA KaTHOH aMMO-
HUS; pelaTh SKCIepUMEHTANIbHbIE 3a-
nauy mo temaM "Metamiel" u "Hewme-
TaJuibl'") B COOTBETCTBUH C MpaBUIAMHU
TEXHUKH O€30MacHOCTH TIpu olparie-
HUU C BEUIECTBAMH M J1a0OpaTOPHBIM
o0opysOBaHUEM; MPEICTaBIATh pe-
3yJbTaThl XUMHUYECKOTO 3KCIEPUMEHTA
B (Qopme 3amucu ypaBHEHHI COOTBET-
CTBYIOIIUX PeaKIUii U (HOpMyIUpPOBAThH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO
MH(}OPMAIIHIO, TTOTYYaEeMY0 U3 Pa3HBIX
HMCTOYHUKOB (CPEICTB MacCOBOW WH-
(dbopmanuu,ceth IHTEpHET U ApyTHE)

- BIAJIETh  OCHOBHBIMH  METOJaMHU
HAYYHOTO TO3HAHUS BEIIECTB M XHUMHU-
YECKUX SIBJIICHUM (HaOII0JeHue, U3Me-
peHue, SKCIIEPUMEHT, MOJICTTHPOBAHUE);
- YMETh TPOBOJUTH PACYEThl MO XH-
MUYECKHUM (GOopMyJiaM U YPaBHCHHSIM
XUMUYECKUX PpEaKIUi C HCIO0Ib30Ba-
HUEM (PU3NYECKUX BEIMYMH, XapakTe-
PHU3YIONIMX BEIIECTBA C KOJIMYECTBEH-
HOM CTOpPOHBI: Macchl, oObema (HOp-
MaJIbHBIE YCIIOBHS) T'a30B, KOJIUYECTBA
BEIIECTBA; MKCIOIb30BaTh CHCTEMHBIE
XUMHYECKHE 3HAHWUS JUIS T[PUHATHS
pelIeHuii B KOHKPETHBIX KHU3HEHHBIX
CUTYallUsX, CBSA3aHHBIX C BEIIECTBAMHU
U X IPUMEHEHHUEM.

OK 04
Pab6orats B K0i1-
JIEKTUBE U KO-
MaHze, d3pdek-
THBHO B3aHMO-
JIeHiCTBOBATH C
KOJUIETaMH, pPy-
KOBOJICTBOM,
KJIIMEHTAMHA

FOTOBHOCTh K CaMOpa3BUTHUIO, CaMO-
CTOATEIBHOCTU U CAMOOIIPEACIEHUIO;
-OBJIa/ICHUE  HaBbIKaMu  Yy4yeOHoO-
HCCIIEIOBATENbCKOM, IIPOEKTHON U CO-
[IUAJIBHOM ACATEIbHOCTH;

OBnaneHne yHUBEPCaIbHBIMA KOMMY-
HUKATUBHBIMU JI€UCTBUSAMHU:

0) COBMECTHas AEATENbHOCTD:

- IOHMMAaTh U KCIOIb30BaTh MPEUMY-
1iecTBa KOMaHJHOW U MHAWBHIyallb-
HOM paboTHI;

- NPUHMMATH LIEJIM COBMECTHOM nes-
TEJIbHOCTH, OPraHU30BBIBATH M KOOP-

- YMETh IUIAHUPOBATh W BBINOJHSATH
XUMHYECKHI SKCTIEpUMEHT (TpeBpallie-
HHUS

OpPraHMYEeCKUX BELIECTB IIPU HArpeBa-
HHH, TOJYYCHUE ITUJIIEHA M HU3YUYEHUE
€ro CBOMCTB, Kay€CTBEHHbBIC PEaKLUU
HAa aJbJETUIbl, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTyparusi OeNKOB MpHU
HarpeBaHWH, IBETHHIE PEAKIIUU OEITKOB;
MIPOBOJUTH PEaKIMd MOHHOTO OOMeEHa,
ONPEAENISITh CPEAY BOJHBIX PacCTBOPOB,
KauecTBEHHbIC peakuuu Ha Ccynbdar-,
KapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTH-




JUHUPOBATh JEUCTBUSI O €€ JOCTHU-
JKECHHIO: COCTaBIIATH IUIAH JCHCTBUM,
pacnpenenarTb poiau ¢ Y4ETOM MHEHHI
YYaCTHUKOB OOCYXJaThb pe3yJbTaTbl
COBMECTHOI paboThI;

- KOOPAMHUPOBATH U BBIIOJIHATH pa-
00Ty B YCIOBHSAX DPEaJbHOTO, BUPTY-
QJIBHOTO U KOMOWHHUPOBAHHOTO B3au-
MOJICHCTBHS;

- OCYIIECTBJIATh IO3UTHUBHOE CTpaTe-
ITMYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTyalUsAX, IPOSABISTH TBOPUYECTBO MU
BOOOpaXkeHue, ObITh UHUIIMATHUBHBIM.
OBnazieHue yHUBEPCAIbHBIMU PEryJisi-
TUBHBIMU JICHCTBUSIMHU:

T') IPUHATHE Ce0s U APYTHUX JIIOJICH:

- NPUHAMATh MOTUBBI U APTYMEHTHI
JAPYrux JIOJEH NP aHAIU3€ pPe3yJib-
TaToOB JAEATEIbHOCTH;

- IpU3HaBaTb CBOE IPAaBO U IIPaBo
JPYTHX JIIO/IeH HA OLINOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh
MHUP C O3ULUHU APYIOro YeI0BeKa.

OH AaMMOHWUS; pemarb 3KCIEePUMEH-
TaJILHEBIE 33Ja4yd 10 TeMaM "Metamie!"
u "Hemeramnel") B COOTBETCTBUM C
OpaBWJIaMd TEXHUKU OE30MaCHOCTH
npu oOpalieHuu ¢ BEIIeCTBAMU U Jia-
OopaTOpHBIM O00OpPYJIOBAaHUEM; TIPE-
CTaBJSITh  PE3YJbTAThl XHUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amlucH ypas-
HEHHUHA COOTBETCTBYIOIMX PpEAKUUN U
(¢hopMynupoBaTh BBIBOJIBI HA OCHOBE
3TUX PE3yJbTaTOB

OK 07. Copneti-
CTBOBaTh COXpa-
HEHHIO OKpYIKa-
FOLIEN Cpebl,
pecypcocoepexe-
HUIO, 9P PEeKTHB-
HO JIEUCTBOBAThH B
YpE3BbIYANHBIX
CUTYyaIUsIX

B o0nactr 3KOJIOrMYeCKOro BOCIIMTA-
HUSA.

- chopMHpPOBAaHHOCTH  IKOJIOTHYE-
CKOW KYyJbTYPBI, TOHUMAHUE BIIASHUS
COIIMAIbHO-9KOHOMUYECKUX  TPOILIec-
COB Ha COCTOSTHUE MPUPOHOMN U COIU-
QITBHOM CpeJlbl, 0CO3HAHHE TJI00ATbHO-
ro XapakTepa OHKOJOTUYECKUX TIPO-
oeMm;

- IUIAHUPOBAHWE M OCYUIECTBIICHUE
JIEWCTBUI B OKPYXKAaKUIEH cpene Ha
OCHOBE 3HaAHUs LENe YCTOWYHUBOTO
Pa3BUTHS YEJIIOBEUECTBA;

aKTUBHOE HENpUATHE NEUCTBUM, MpHU-
HOCAILMX BPEJl OKPYKAIOLIEN CPENE;

- yMEHHE MpOTHO3MpOBaTh HeOIa-
TONPUATHBIE 3KOJIOTMYECKHUE MOCIE/-
CTBUS MpPEANPUHUMAEMBIX JCHCTBUH,
MpeAOTBpALIATh UX;

- paclIUpeHue OmbITa JEATEIbHOCTH
9KOJIOTUYECKOW HAINPaBJIECHHOCTH;

- OBJIAJicHWE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIbCKOM, MPOEKTHON U CO-
[IUAJBHON ACATEIHbHOCTH;

- chopMHpOBATH MPEACTABICHUS:
€CTECTBEHHOHAYYHOW KapTUHBI MHPA,
POJIM XUMHH B ITO3HAHUU SIBIICHUH TIPH-
ponbl, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (yHKIHO-
HaJbHOM TPAMOTHOCTH, HEOOXOJIUMOM
JUISL PEIICHHsS] MPAKTHYECKUX 3a1ad U
9KOJIOTMYECKH OOOCHOBAHHOTO OTHO-
LIEHHUS] K CBOEMY 3/10pPOBbIO M IPUPOJI-
HOU cpene;

yMeTh COOMIOaTh MpaBuiIa HKOJIOTHYe-
CKH 1Ie7IecCOO00pa3HOro TOBEACHUS B
OBITY U TPYJIOBOW JIEATEIHHOCTH B Iie-
JSIX COXpPaHEHUs CBOEro 3J0pOBbsl U
OKpPY’KaloIlle IpUPOAHOU CpPEbl; yUu-
ThIBaThb OINACHOCTb BO3JIEHCTBUS Ha
JKUBBIE OPTaHU3MBbI OMpEJEIICHHBIX Be-
LIECTB, TNOHHMMAas CMBICT [OKa3aTess
npeaeabHON JOMYCTUMOM KOHIIEHTpa-
107031




[IK 1.1. TIpoBo-
JUTH COOpOY-
HBIE OllepaIuu
nepes CBapKoi
C MCII0JIb30Ba-
HUEM KOH-
CTPYKTOPCKOH,
MIPOU3BO/-
CTBEHHO-
TEXHOJIOTUYe-
CKOH M HOpMa-
TUBHOM JIOKY-

B o6mactu npodeccnonanusma: ro-
TOBHOCTh K TPYJly, OCO3HAaHHE IIEHHO-
CTH MacTepCTBa, TPYAOTIO0HE;
UHTEpEC K pa3inyHbIM chepam mpo-
(heccuoHaTbHOU e TEIIEHOCTH,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTD,
OLIEHUBATh COOTBETCTBHE PE3yJIbTATOB
LENsIM, OIEHWBATh PHUCKHA TOCIEI-
CTBUI JI€ATEILHOCTH,

pa3BuUBaTh KpEAaTHBHOE MBIIUICHUE
MIPY PEIICHUH KU3HEHHBIX MPOOIIEM.
BBISBIATE  NPUYUHHO-CIICICTBEHHBIC

3HaTh KiIaccu(UKAIUIO KaOEIbHBIX M3-
Jenuid 1 001aCTh X NPUMEHEHHUS

MEHTAIIHH. CBSI3U M aKTyaJIM3UPOBaTh 3a/1a4y,
aHAJIM3UPOBATh TMOJYYEHHBIE B XOJE
pelIeHus 3aJa4ud Pe3yJabTaThl, KPUTHU-
YEeCKU OIICHMBATh MX JIOCTOBEPHOCTH,
MIPOTHO3MPOBATh M3MCHCHHE B HOBBIX
YCIIOBHSIX;
yMETh MEePEHOCUTh 3HAHMS B MO3HABA-
TEIBHYI0O W TPAKTUYECKYI0 00J1acTu
KHU3HECSITeIbHOCTH.
2. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCHUIIJINHBI
2.1. O0beM TUCHMILIMHBI M BUABI y4e0HOIi padoThI
Buj yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrPpaMMBbI I CHUTLTTHHBI 82
BT. U..
1. OcHoBHOe cofep:kaHue 72
BT. 4..
TEeOpeTUIecKoe 00ydeHne 56
MPAKTUYECKHUE 3aHSITUS 10
nabopaTopHbIE 3aHATHS 8
2. TlpodeccnoHaiIbHO OPUEHTHPOBAHHOE COEPKAHUE (COAepPKAHUe 6
NPUKJIATHOTO MOIYJIsA)
BT. U..
TeopeTudeckoe o0ydeHne 4
IIPaKTUYECKUE 3aHATHS 2
nabopaTopHbIE 3aHATHS -

IIpomexyTounas arrectanus B popme 1 PpepeHIHPOBAHHOIO 3a4€eTa BO 2 ceMecTpe




2.2. TemaTuuecKuii VIaH U coaepxkanue yueOHoi gucuumiuabl «KXUMUSA »

HaumenoBanue Conep:xkanue yueOHOro MaTepuaJia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0be DopMmupye-
pa3aeioB U TeM JadopaTopHble U MPAKTHYECKHE 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4Yaromuxcs M Mble KoMIIe-
4acoB TEeHINH
OcHOBHOIi pa3ien 82
1 cemecTp 40
Pa3znea 1. OcHOBBI CTPOEHMSI BellleCTBA 8
Tema 1.1. Conep:kaHue y4eOHOIr0 MaTepuaa 4
Crpoenne aToMoB CoBpeMeHHas MOJIENIb CTPOCHHUS aTOMa. XUMHUECKUH 3JIEMEHT. DIEKTPOHHAsI KOH(PHUTYpaIys
XUMHYECKHX 1 | aroma. Kraccudukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-311eMeHThI). BageHTHOCTD. Ditek- 2
3JIEMEHTOB U TPOHHAs MPUPOJA XUMUUECKON CBSI3U. BUIbI XUMHUECKOM CBs3U (KOBAJICHTHAS, HOHHAS, ME-
npupoaa TaJsIn4yecKasi, BOJOPOIHAs)
XHMHYECKOi IpakTuyeckoe 3ansTue Nel 0KO1
CBSI3U CocraBieHue IeKTPOHHBIX KOH(PUTypaliuii aTOMOB XUMUYECKUX JIEMEHTOB. Y CTAHOBJICHHE
2 | CBSI3W MEXJIy CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U IEPUOAMIECKAM U3MECHECHUEM 2
CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COEIMHEHHUI B COOTBETCTBUHM C MojoxxeHuem llepuoau-
YECKOU CUCTEMBI.
Tema 1.2. Coaep:xxanue yueOHOIro MaTepuaJia 4
Iepuoguveckuii [Tepnonuueckas cucrema xumuueckux 3seMeHToB [[.1. Menneneera. @U3NUECKAN CMBICIT.
3aKO0H M Ta0Jauua 3 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U 2 0KO1
J.A. MennaeseeBa CJIOKHBIX BEIIECTB B COOTBETCTBHUHU C MOJOKEHHUEM XUMHUUYECKOro 35eMeHTa B [lepuoanueckoit 0KO02
cucrteMe. MUpOBO33pEeHYECKOE M HAYYHOE 3HAYCHUE.
IIpakTyeckoe 3ansaTue Ne2
4 | XapakTepucTHKa 3JIEMEHTA I10 €0 MOJIOKEHUIO B TaOIHIIE. 2
Pa3nen 2. Xumuueckue peakimuu 14
Tema 2.1. Conep:xxanue yueOHOro MaTepuasa 10
Tunbi 5 Knaccudukanus u TUIIBI XUMUYECKUX PEAKIIUH C y4acTHEM HEOPTaHUYECKUX BEIIECTB. 2
XHMHYECKHUX CocraBiieHHe ypaBHEHUHN PeaKIUid COSAMHEHUS, PA3JI0OKEHNUs, 3aMEIICHHsI, OOMEHa.
peaxkumi YpaBHEHUs OKUCIIEHUSI-BOCCTaHOBIIEHUsI. CTeneHb okucaeHust. OKUCIUTENb U BOCCTAHOBU-
6 | tenp. CocraBieHne U ypaBHUBAHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOIOM 2 0KO01
DJIGKTPOHHOTO OallaHca.
7 JlaGoparopHoe 3ansiTue Nel 5
OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI
8 | KonmuectBeHHbBIe OTHOIIECHUS B XUMHUH. OCHOBHBIE KOJIMYCCTBCHHBIE 3aKOHBI B XUMHH. MOJTb 2
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KaK eIMHUIA KOJIMYeCcTBa BelecTBa. MosipHast Mmacca. 3akoH ABoraipo. MomsipHbIii 00beM
razoB. OTHOCHUTeILHAS INIOTHOCTH T'a30B

IIpakTyeckoe 3ansaTue Ne3

9 | Pacuersl o ypaBHEHMSIM XMMUYECKHUX PEAKIUH ¢ UCIIOJIb30BaHHEM Macchl, 00beMa (HOp- 2
MaJIbHbIE YCIIOBHSI) I'a30B, KOJMYECTBA BELIECTBA.
Tema 2.2. Conep:kanue y4eOHOro MaTepuaa 4
DJIEKTPOJIUTHYe- -
cKast AMCCOMAALIS Teopus 3JEKTPOIUTHUECKON TUCCOLMALINN. I/IOHE:}. DNEKTPOIUTHI, HEITIEKTPOIIUTHI. 2
Y HONHBI 06MeH 10 | Peakiuu nonnoro oomeHna. CocrapieHue peaKuuii HOHHOTO oOMeHa IIyTeM COCTaBJICHUS UX OKOL
MIOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPABHEHUH.
0K04
11 JlaboparopHoe 3ansiTHe Ne2 5
HeoOparuMele peakiuy HOHHOTO 0OMeHa, Iylue ¢ 00pa30BaHUEM OCaJIKa, ra3a UM BOJIbI
Paznen 3. CTpoeHne U cBOHCTBAa HEOPIAHUYECKHX BElLECTB 16
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia 6
Knacendpukanus, IIpeamer Heopranndeckoi xumuu. [IpocTeie U Ca0KHbBIE BeneCTBa. THUIIBI KPUCTAIINYECKUX
HOMEHKJIaTypa H 12 | PCUICTOK. OCHOBHBIE KJIaCChl CJI0KHBIX BEIIECTB: OKCH/IbI, THAPOKCUIBI KUCIOTHI, colii. Ho- 2
CTPO€HHUE HEOPra- MEHKJIaTypa, KJIacCU(PUKAIIUS.
HMYECKHX BellecTB 0KO1
IpakTnyeckoe 3ansitue Ne4
13 | Pemenne npakTuyeckux 3agaHui 0 KiIacCU(PUKALNK, HOMEHKIAType U XUMHYECKUM (hopmy- 2
JlaM HEOPraHU4ECKUX BELECTB PA3JIMUHBIX KIACCOB
Tema 3.2. Coaep:xxaHue yueOHOIro MaTepuaJia 8
Puszuko- Mertannel. OOmue ¢puzndeckue 1 XUMHUYECKUE CBOMCTBAa METAJIIIOB.
XHMHUYECKHE CBOM- 14 2
¢TBa HEOpranmu4e- Crioco6sb! nostydeHus. 3Ha4yeHHe MEeTaNIOB U HEMETAJJIOB B IPUPO/JIE U )KU3HEESITEIbHOCTH
CKHX BEMECCTB 15 | yenoBeka u opranu3moB. Koppo3us MeTannoB: BUAbI KOPPO3HH, CIOCOOBI 3alIUTHl METAJIIOB 2
0T KOppO3uu
Hemerannel. OOuiue ¢pu3nveckue 1 XUMUYECKUE CBOWCTBA HEMETAIIOB. TUITHMYHBIE CBOMCTBA 0KO1
16 | pemerammos IV- VII rpynn. Kinaccudukanys 1 HOMEHKIIaTypa COeIMHEHUI HEMETalJIOB. 2 0K02
XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCH-
17 JIOB, KUCJIOT, COJIEH U IIp.). 2
IIpakTyeckoe 3ansaTue NeS
18 | I'eneTnueckast CBs3b MEXKy KJIACCAMU HEOPTraHWMYECKUX coeqnHeHni. COCTaBIeHHE ypaBHe- 2
HUM XUMHUYECKUX PEAKLIUI C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKHUX BELIECTB:
Tema 3.3. Conep:xxaHue yueOHOro MaTepuasa 2

11



Nnentudpuxanus JlabopaTopHoe 3ansitue Ne3. 0KO1
HEOpPraHUYecKuX 19 | «Mnentudukamnys HEOPraHUIECKUX BEIIECTBY. 2 0K02
BeLEeCTB PemieHne 3KCIEpUMEHTANIBHBIX 3324 I10 XMMUYECKUM CBOMCTBAM METAJJIOB M HEMETAJIIOB 0K04
Paznen 4. CTtpoeHue U CBOIiCTBA OPraHN4YeCcKNX BelleCcTB 48
Tema 4.1. Conep:xanue y4eOHOro MaTepuaJia 4
Knaccupuxkaumus,
CTPOCHUE U HOMEH- 20 IIpeaMer opraHrdeckoil XuMuu. Teopust CTPOCHHUS OPraHUYECKUX coequHenuit A.M. Bytie- 5
KJaaTypa opranne- pOBa: OCHOBHEIE MOJ0KeHHs. Kiaccudukanus opraHn4ecKux BEIECTB.
CKHX BellleCTB
2 cemecTp 42
21 IIpakTuyeckoe 3ansiTue Ne6 2
CocTraBieHre NOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOpPMYJI OpraHU4YEeCKHX BEIIECTB
Tema 4.2. Coaep:xxanue yueOHOro MaTepuaJia 28
CBoiicTBa - - "
[IpenenbHbIE YIIIEBOAOPOIbI (ATKAHBI U IIUKIOATIKAHBI): HOMEHKIIATypa; TOMOJIIOTUYECKUHN Pl
TAaHUYECKUX . .
OpraHHHECK 22 | m obmas Gpopmyna; uzomMepus; pu3nuecKue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOITY- 2
coeUHeHUIt
YCHHSI.
23 HenpenenbHble yriieBogopoibl (AIKEHBI): TOMOJIOTUYECKUH P, HK30OMEpUs, HOMEHKIIATypa, 9
CBOMCTBA IPUMEHEHHE.
24 HenpenenbHble yriieBogOpOIbl (AIKUHBI U aJIKaIMEHBI): TOMOJIOTUYECKUH psJl, ©30MEpus, HO- 9
MEHKJIATypa, CBOHCTBA MPUMEHEHHE.
25 | JladopaTopHoe 3ansaTue Ned. [lonyyeHne STUIeHa U N3yUYEHUE €r0 CBOWCTB 2
IIpakTuyeckoe 3ansitue Ne7.
26 | 'eneTnueckas CBS3b MEX]y KilaccaMu YIiieBofopo1oB. Cocmasnenue cxem peakyutl, Xapax- 2 0KO01
MepU3VIOUUX XUMUYECKUEe C8OUCBA OPSAHUYECKUX COCOUHEHULI OMOEIbHbIX KILACCO8, 0K02
27 | JladopaTopHoe 3ansitue Ne5. Hedtb u e€ coiicTsa. 2 0K04
28 | IlpupoaHble HICTOUHUKH YTIIEBOIOPOIOB: PUPOIHBIN T'a3 MOMYTHHIN HEPTIHOH Ta3, HeDTh. 2
CnupThl: HOMEHKJIATypa; TOMOJIOTUYECKUH psill U 001mas hopmyna; usoMepus; Gu3ndecKue
29 | cBOMCTBa; XHMHUYECKHE CBOMCTBA; CIIOCOOBI MOJy4YeHHS. [IpakTHueckoe MpUMEHEHHE dTH- 2
JICHTJIMKOJISA, TIUIEPUHA.
Anbaeruapl: HOMEHKIIaTypa; TOMOJIOTHUECKHUH psix U 001mas popmyina; nzomepust; puzude-
30 | ckue cBOMCTBA; XUMHUYECKHUE CBOMCTBA; CIOCOOBI nmomy4yeHus. [Ipaktuyeckoe mpuMeHeHNe 2
dbopmanperuaa
31 | KapOoHoBbIe KUCIOTHI U 3Quphl. [I[puMeHeHre YKCyCHON KUCIOTHL. Mblla KaKk COJIA BBICIIIUX 2
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KapOOHOBBIX KUCJIOT. MOIOIINE CBOHCTBA MbLIa

32 | MbLia Kak CcOJIM BBICIINX KapOOHOBBIX KUCIIOT. MOoIIHe CBOWCTBA MbLIA

33 | Yreroawl. Kmaccudukanus yrimeonos. [Ipumenenue.

34 A3oTcoepikalue OpraHudecKie BemecTBa: aMIUHbI, aMUHOKHCIIOTHI, O€JIKU; COCTaB, HOMEH-
KJIaTypa, CTPOSHKE, CBOKCTBA.

35 A3oTCoAeprKaIre OpraHuvecKre BemecTBa: Oesku; COCTaB, HOMEHKIIATypa, CTPOEHHUE, CBOM-

CTBa.

Tema 4.3.
Npentunduranus
OpPraHu4ecKux B-B,

Conep:xxanue yueOHOIro MaTepuaJia

HpI/IMeHCHI/Ie OpPraHu4YCCKuX COGI[I/IHeHI/Iﬁ B TCXHOJIOTHYCCKHUX ITpOoHeCCax

X 3HAYCHHE H 36 | buooprannyeckue coeauHeHusi. OMacHOCTh BO3JCHCTBUS Ha KUBBIE OPraHU3Mbl OpTaHUYe- 0KO1

IpHMeHeHHe B Obl- CKHUX BEIIECTB OTAEIbHBIX KJIACCOB 0KO02

:;’:g:ﬂlz;zzzilzgi_ 37 .'J'IaﬁoPaTopﬂoe 3ansTHe Ne6. OKO4

HOCTH 9e/10BeKa CBoiicTBa CIMPTOB, KAUECTBEHHAsl PEAKLIMs HA MHOTOATOMHBIE CIIUPTHI»

Pa3nes 5. Knunernueckue U TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX

Ckopocth Coaep:xxaHue yueOHOIro MaTepuaJia

XI::I;‘[:;KI/IX IIpakTuyeckoe 3ansitue Ne8. CKOpoCTh peakiiu, €€ 3aBUCHUMOCTb OT Pa3IUYHbIX (AaKTOPOB: 0KO1

g(I/IM:'—IeC.KOC 38 TennoBble 3(h(HeKTh XUMHUUECKUX peakIiii. XUMHUECKOe PaBHOBECHE 1 €T0 CMELIEHHE ITpun- 0K02

paBHoBece nun Jle-Illarense. Pemenue NPaKTHKO-OPUCHTUPOBAHHLIX 33[AHMH HA aHAIH3 (dakTopoB, K11
BIIMSIONIMX HA U3MEHEHHE CKOPOCTH XUMHUUYECKOM peakLnu.

Pasnea 6. PacTtBopsl

ITonsiTue o pactBo- | Coaep:kanue yuedOHOro MaTepuaJa

pax IIpakTnyeckoe 3ansaTHe Ne9. PacTBopeHne kKak pU3MKO-XUMUUECKUH Tporecc. PacTBophl. 0KO1

39 CnocoObl mpuroTOBIeHUs pacTBOpoB. PacTBoprMocTs. MaccoBast 1011 paCTBOPEHHOIO Bellle- 0KO02

cTBa. PeleHne npakTuKo-OpuEeHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PaCTBOPHI, UCIIOJIb3YE- 0KO07
MbI€ B OBITOBOM M MMPOM3BOACTBEHHOM JCSITEIBHOCTH YEJIOBEK. I1K.3.2

IIpodeccuonaIbHO-OPUEHTHPOBAHHOE CO/lePKAHME (COAePKAHNE MPUKIATHOTO MOTYJIs)

Paznen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa

Xumus B ObITY M

Conep:xkaHue y4eOHOro MaTepuaJjia
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NPOU3BOACTBCHHOM
AeSITeIbHOCTH Ye-
JIOBEKa

40

Hogeiimme 1ocTikeHNs XUMUYECKONH HAyKU U XUMUYECKON TEXHOJIOTUU. Posib xumun B ooec-
MIEYCHUH DKOJIOTHIECKOM, SHEPTETUUECKON M MHUIIIEBONM 0€30MaCHOCTH, PAa3BUTUH METUIIMHEI.

41

IIpakTyeckoe 3ansaTueNel0

[Touck u aHanM3 KEHCOB O MPUMEHEHUH XMMUYECKUX BEIIECTB M TEXHOJIOTHH ¢ y4eToM Oyy-
el IpoQeccuoHaTbHON AEATENIEHOCTH IO TeMaM: POJIb XUMHUH B JIEKTPUKE, SIEKTPHUUECTBO
B TIOBCEJHEBHOM JKU3HU, AJIbTEPHATUBHBIC NCTOYHUKH YHEPTHH, HA3HAYCHUE U BUJIBI DJICKTPH-
YECKOM M30JISAIUH, XMMUYECKHE HCTOUHUKHU TOKA, BUJBI Kabesnel 1 MpoBOJOB U UX Ha3Have-
HHE.

42

[IpencraBienue pe3ynbTaToB pelieHus KeHcoB B (hopMe MUHU-I0KIaa ¢ IPE3EHTaLEH.
Ju¢pepeHpoBaHHBINA 3a4eT

I1K.3.2

Bcero

82
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3. YCJIOBUS PEAJIM3AIIMU TIPOTPAMMBI YYEFHOU JUCIHUATITAHBI

3.1. TpeGoBanns kK MaTepHaTbHO-TeXHUYECKOMY 00ecre4eHHI0
Jnist peasin3aluy mporpaMmbl yueOHOM JUCIUTUIMHBL JJOJKHBL OBITH MPEyCMOTPEHBI CIEAYIOIINE CIIe-
[UAJIbHBIC TIOMEIIECHUS: YICOHBI KaOMHET XUMUHU W/WUITH y4eOHON XUMHYECKON JJabopaTOpru.

OobopynoBanue y4eOHOro kadbuHera (HarJsiiHbIe MOCOOMSI):

Ha6ops! mapoctep:kHEBBIX MOJIeNIeN MOJIEKYJI, MOJIETH KPUCTAJUIMYECKUX PEIIETOK, KOJIEKLUU TIPO-
CTBIX U CJIOHBIX BEIIECTB W/WJIHM KOJUIEKIHH MTOJIUMEPOB; KOJUIEKIMS TOPHBIX MTOPOJ U MUHEPAJIOB,
Ttabuia MenpeneeBa, yaeOHble (UIbMBI, ITUGPOBBIC 00pa30BaTEIbHBIC PECYPCHI.

Texnuveckue cpeacTBa o0y4eHus: KOMIIBIOTEp C yCTPOMCTBAMU
BOCIIPOU3BEJICHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM, MYJbTUMEANMHAS JOCKA, YKa3-
Ka-TIPE3EHTEP JIs PE3EHTALIHM.

O0opynoBanne 1adoparopuu U pabounx MecT JJadopaTopuu:
[TuneTku-KaneabHUIbI, TEPMOMETPBI, CTEKJISIHHbIE TPOOUPKHU, PE3UHOBBIE MPOOKH, HAOOP PEaKTUBOB,
IITaTUBBI AJIs1 IPOOUPOK, MEPHBIC IUIMH]IPBI, BODOHKHU CTEKIJISIHHBIE, CTYTKH C IECTUKOM, GapdopoBbie
YalllKy, MTUHIETHI, GUIBTPBI OyMaXKHbIC, DJIEKTPOILTUTKY, JIA0OpaTOPHBIE IITATUBLI, CIIUPTOBHIE
TOPEJIKH, CIIUYKH, PUOOP TSI MOTYYeHHsI Ta30B (MU MpoOUpKa C ra300TBOJHON TPYOKOil), AepxKaTenn
T IPOOMPOK, CKIISTHKH JJISl XpaHEHUS] PEaKTHBOB, pa3aTOYHbIE JTOTKH; XuMHueckue crakansl (50, 100
u 200 mu1); mmaresu; TUTeIbHbIE NI, MepHbIe mpooupku (Ha 10-20 mut) 1 MepHbIe KOJIOHI (25, 50,
100 u 200 mu1), BogsiHast 6aHs (WJIH TEPMOCTAT), CTCKIISTHHBIC TTAJIOYKH; KOHMYECKUE KOJIOBI TSt
tutpoBanud (50 u 100 mun); MHAMKATOPHBIE OJIOCKU J1J1s onipenenaeHus pH; yHuBepcanbHbIN
WMHMKATOP; JT1abopaTOpPHBIE BECHI, U Ap. labopaTopHOe 000pyAOBaHUE.

3.2 YyeOHO-MeTOOHUYECKOE 00ecIeueHne

Jns peanuzanuy mporpaMmbl  OMOIMOTEUHBI (OHI 00pa3oBaTeNbHONW OpraHU3AIUH HUMEET
neyaTHble W UHbIE OOpa3oBareibHble M HMH(OPMALMOHHBIE PECYpPChbl, PEKOMEHIyeMble JUIs
WCIIOJIB30BaHMs B 00pa30BaTeIbHOM IIPOIECCe

3.2.1 OcHOBHBIEC HCTOYHUKH:

1. Tabpuensn O.C., OctpoymoB WN.I'. Xumusa ans npodeccuii u crnenuaabHOCTEH TEXHUYECKOTO
npoduns: yueOHHK A CTY. YUpexkaAeHui cpel. mpod. oopazoBanus. — M.: Akanemus, 2023.

2. Tabpuensa O.C., OcrpoymoB WU.T'., Cnaaxos C.A., Hopodeera H.M. [Ipaktukym: yue6. [Toco-
Oue Uit CTy . yupekaeHui cpea. mpod. oOpazoBanus. — M., «Akagemus», 2023.

3.2.2 JlonoJiHUTEIbHbI€ HCTOYHUKH:

3. Taopuensa O.C., JIsicoa I'.I'. Xumms. TecTbl, 3amaun W yrnpakHEHUs: y4eb. mocodue s
CTYI.YUpexaeHuii cpel. mpod. odpazoBanus. — M., «Axagemusi»,2001.

4. Epoxun IO.M., KoBaneBa WU.b. Xumus s npodeccuii U crnenuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAyYHOT0 Npoduiiel: yueOHUK Ui CTyA. YUpexJIeHHi cper. mpod. oOpa3oBaHus.
—M., Akagemus, 2000.

5. Caenxo O.E. Xumus mns komtemkeit: yaeonuk./ O.E. Caenko. — u3n. 2-e. — PocroB u/m: «De-
HUKCY, 2009. — 282 c.

6. Xowmuenko W.I'. COOpHUK 3a/1a4 U yIIpakHEHHA 110 XUMUU. — M., «Bpicmias mkomxa»,1989.

WuTepHeT-pecypcsl:
— OCHOBBI XMIMUU: 00pa30BaTeIbHbINA CAUT Ui M CTYAeHTOB http://www. hemi.nsu.ru
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— Bupryanphas xumudeckas mkoia http://matarakt.narod.ru
— Mup xumuu  http://chem.km.ru

— Ilkonbuas xumus http://schoolchemistri.by.ru

— www.hemi.wallst.ru (O6pa3zoBatenbHbIi CAalT IS NIKOJIBHUKOB « XUMHS).
— www.chem.msu.su (QnekTpoHHas OUOIHOTEKA IO XHMHH).

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM JUCIIUILIVHBI

Kox u Haumeno-
BaHHE POPMHUPY-
€MBIX KOMIICTCH-

Tum oneHOYHBIX Me-

o Paznen/Tema Pesynprar oOy4enus .
005078 POTIPUSTHI
OK 01 Paznen 1 - 3HaTb OCHOBOIIOJIATAIOMIME TMOHA- | - TecTUPOBAHME
Bri6upats cro- Tewmsr 1.1, 1.2 | TS, TEOPUH U 3aKOHBI - YCTHBIH ompoc
COOBI pelICHUs Paznen 2 - CocTaBnaTh XMUMHYECKUE (QOPMYIBI | - [TycpMEHHBIH
3amad npodeccu- | Tempr 2.1, 2.2 | COCAUHEHHI ompoc
OHAJILHOM JIesI- Pasnen 3 - KiraccudunupoBarte BemecTsa B co- | _ VHuBHyasHaS
TEJIBHOCTHU IIPU- TeMbl OTBCTCTBHHU C UX CTPOCHHUEM CAMOCTOSITEIIBHAS Pa-
MEHHTEIBLHO K 3.1,3.2,3.3 - YcraHaBiIMBaTh 3aBUCUMOCTH (DU3HU- 6oTa
pasIMUHBIM KOH- | Paszen 4 KO-XMMUYECKHX CBOWCTB BELIECTB OT | TpaxTiieckue 3a-
rereran S Cngiifgﬂfff eK}}/]gaBHeHm xumuye- | TATHA

f;j;ﬂi.j,SAS CKHX peaKIHii - JlaGoparopHsbie
Pasien 6 - IlpoBomuTh pacyeThl N0 Xumuye- | SAHATHA

cknM (OPMYTIaM ¥ YpaBHEHHAM Xu- | ~ PAaCuUeTHBIC 3a7a4u
MHYECKUX PEaKIui - IIpomexyTouHast
- XapakTepu3oBaTh BIMSHUE PA3iIv4- | ATTECTAlUs B BUIC
HBIX (pAKTOPOB Ha CKOPOCTh U paBHO- | AU(depeHIpoBaH-
BECHE XUMUUYECKHUX PEaKIU HOTO 3a4€Ta
- [IpuroToBrieHne pacTBOPOB 3aJaH-
HOM KOHILIEHTPALUU

OK 02 Paznen 1 - [lony4ars ¥ aHaMM3UpPOBATH XHUMH-

Hcnons3oBarts Temsl 1.1, 1.2 | yeckyto MHPOPMALUIO, IMOJIyYaEMYyIO

COBPEMEHHBIE Paznen 2 U3 pa3HbIX HCTOYHUKOB (CPEICTB Mac-

cpencTBa noucka, | Temsr 2.1,2.2 | coBor uHpopmanuu,cetTb IHTepHET 1

aHajn3a u uH- Paznmen 3 Apyrue)

TEpIpETALUN TeMbl - HpOBOI[I/ITB pacyeTel IO XHUMHYC-

napopmarmmm, 1 | 3.1, 3.2, 3.3 CKMM (opMysaM M ypaBHECHHSIM XU-

nH(OpPMaIIUOH- Paznen 4 MHYCCKHX PEaKIHi

HBIC TeXHOJIOTUH | TeMbl

g semmonuenns | 4.1, 4.2, 4.3

3amad mpodeccu- | Pazgen 5

OHAJILHOU Jesi- Paznen 6

TEILHOCTH Pa3nen 7

OK 04 Pazpen 1 - TlnmaHupoBaTh M BBITIOJHSITH XUMH-

PaGorare B kox- | Temsr 1.1, 1.2 | yeckuii SKCIIEPUMEHT B COOTBETCTBHH

JIeKTUBe © KO- | Pa3zmen 2 C MpaBUJIAMH TEXHHUKH 0€30MacHOCTH

manzae, d¢dek- | Temsr 2.1, 2.2 | npu oOpalnenuu ¢ BEIECTBAMU U Jia-

THBHO  B3amMo- | Pasgen 3 OopaTopHBIM 000pYy10BaHHEM;

JIENICTBOBATh c | Temnl - TlpencTaBnsarh pe3yabTaThl XHMH- | ~ TectupoBanue

xomneramu,  py- | 3.1,3.2,3.3 YeCKOro JKCHepuMeHTa B (opMme 3a- | - YCTHBIH 0poc
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KOBOJZICTBOM, Paznen 4 IIACA YPAaBHEHHUM COOTBETCTBYIOIIUX
KJIMCHTaMH. Tembr peakuuii ¥ (GOPMYITHPOBATH BBIBOJIBI

41,4.2,4.3 Ha OCHOBE 3THUX PE3YyJIbTATOB

Pa3nen 5

Paznen 6
OK 07. Pazpnen 1 - CoOmomaTh IpaBUiIa >KOJIOTHYE-
ConelicTBOBATh Tempr 1.1, 1.2 | cku 1enecooOpasHOro MOBEACHUS B
COXPaHEHUIO Paznen 2 ObITY W TPYIOBOW JAESITEILHOCTH B
OKpYKaroleun Tempr 2.1, 2.2 | mensix coxpaHeHHst CBOETO 370POBbs 1
cpenbl, pecypco- | Paznmen 3 OKPYXaIOIIe TPUPOIHON CPEIbI.
COCPEIKEHHUIO, Tembl - IlporHo3upoBaTh HeEOJIArOMPHUST-
3¢ heKTHBHO 3.1,3.2,3.3 HbIE DKOJOTMYECKUE IIOCIIEACTBUS
IIeiCTBOBATh B | Pazmen 4 NpeAITPUHUMAECMBIX JIeHCTBHH,
Ype3BbIYANHBIX Temsbl NpenoTBpaLaTh UX
CUTYaITUAX 41,4.2,4.3

Paznen 5

Pa3nen 6
IIK 1.1. Paznmen 3 - Bmanmers cucreMoil XUMHYECKHUX
Brimonssats pa- Tema3.2 3HaHW: KiIaccupukanus KaOelbHBIX
OOTBI 110 BBOLY Pasznen 5 u3JIeNuid U 00JIacTh UX NPUMEHEHUS
JIOMOBBIX CHJIO- Paznen 6 - Co3ganue keiica (¢ yuerom Oyay-
BBIX CUCTCM B Paznen 7 e mpodecCHOHANBHON JIeSTENbHO-

OKCILTyaTaluio.

CTH)

Bo3MOXHEIE TEMBbI KEHCOB:

® POJIb XUMHUU B DJIEKTPUKE,

® DJJICKTPUYECTBO B MTOBCETHEBHOM
JKU3HH,

® aJgbTEPHATUBHBIE UICTOUYHUKH SHEP-
THH,

® Ha3HAYCHHE U BUIBI AJICKTPUYIC-
CKOM H30JIALIHUH,

® XMMHYCCKHE NCTOYHUKHU TOKA,
e BUJBI KaOeneil U MPOBOJOB U UX
Ha3HAUYCHHE.

- IlucemenHbBIN
onpoc

- HNuaauBunyanbHas
CaMOCTOATEINIbHAs pa-
oota

- IlpakTuueckue 3a-
HATHA

- JlaGopatopHbie
3aHATHUA

- Pacuernsie 3amaun
- IIpomexxyTouHas
aTTecTalys B BUJIE
g hepeHIpOBaH-
HOTO 3auéTa

MHUHUCTEPCTBO OBPA3OBAHUA KPACHOAPCKOI'O KPASA

KpaeBoe rocyIapcTBeHHOe 0I0KeTHOe MpodeccHoHATBHOE 00pa3oBaTe/IbHOE YUpeKIeHne

«KpacHosIpCKMI MOHTAKHBIN KOJIJIEIK»
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DoH/I OLEHOYHBIX CPEACTB TEKYIEro KOHTPOJIA U
MPOMEKYTOYHON aTTECTANUU M0 YYCOHOU JUCHMILIUHE

OV]1.07 XUMUS

st mpodeccun:
15.01.05 Crapmuk (py4Ho# ¥ YACTUYHO MEXAHU3MPOBAHHOM CBAPKU
(HAILUTABKH)

I'om HaGopa — 2026

Kpacnospck 2026
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1 IacnopT ¢oHAA OLIEHOYHBIX CPEICTB MO0 Y4eOHOH TUCIHILIMHBI

1.1 O6sacTs npuMeHeHus (OHAA OLECHOYHBIX CPEACTB

@OHJT OLEHOYHBIX CPEACTB IPEJHA3HAUYEH ISl OLIEHKM pe3yJbTaTOB OCBOEHUS Y4eOHOM

IMUCHUIITUHE « XMW S

Pesynbprarsl ocBOCHMS OCHOBHBIE ITOKa3aTeNN Tun ®dopma aTTecTalnn
(0OBEKTHI OLICHUBAHMS) OLICHKHU pe3yjbTaTa U UX (3aJaHus (B COOTBETCTBUHU C YUEOHBIM
KpUTEpUU MJIaHOM
Tekymumit kouTpossb | [Ipomexyrou
Hast
aTTecTanus
OK 01 - Bumageer cuctemoid [13  |Ouenka pe3ynbTaToB
Br16upats criocoObl pelieHusl  |XUMHYECKUX 3HAHUIMA BBIIIOJIHEHUS
3aaa4d HpO(beCCI/IOHaJIBHOﬁ Acs- (OCHOBHbIe TMOHATHUS, MMPAKTUYCCKOTI'O
TEJIbHOCTH IIPUMEHUTENIBHO K |3aKOHBI, TEOPHH). 3aHATUSA
Pa3JIMYHBIM KOHTCKCTaM. - HpaBI/IHLHO COCTAaBJISIET
(OPMYIIbI XUMHYIECKHX YO |Ycruslii onpoc
BEIIICCTB. 1O |[luceMmeHnHBIN OompoC
- IIpaBuibHO JI3  |OueHka pe3ysibTaToB
YCTaHaBJIUBAET BBIITOJTHEHHA
3aBUCHMOCTH CBOWCTB 11abopaTopHOro
BEILIECTB OT XMMUYECKOT O 3aHATHA
CTPOCHUS. P3  |PacuerHblie 3a1auu
- IIpaBuiIbHO COCTaBIISIET T |Tectuposanue
YpaBHEHUS XUMUYECKHUX
peakluii pa3HOro THIA.
- IlpaBuibHO
MIPOU3BOJUT PACUYETHI 110
XUMUYECKUM YPaBHEHUSIM
peaKuui.
- IlpaBunbHO omnpesenser Huddepennn
Y Ha3bIBAET BEIIECTBO, B POBaHHBII
COOTBETCTBUH C 3a4€T
KJIacCU(PUKAIHEH.
- IloHumaer BnusiHUE
pa3INYHbIX (JaKTOPOB Ha
CKOPOCTh M pPAaBHOBECHE
XUMUYECKUX PEAKIUH.
- IlpaBuibHO
MIPOU3BOJUT PACUETHI NPHU
MIPUTOTOBJICHUU PACTBOPOB
OK 02 - Haxonur, anamusupyer | Ilp  |[Ipesenranus
Hcmons30BaTh COBPEMEHHBIE  |M MIPEACTABIISACT I13 |Ouenka pe3ysbTaToB
CPEICTBA MOUCKA, aHAIIM3a U |TI0Jy4aeMyI0 U3 Pa3HbBIX BBITIOJIHEHUS
UHTEpIpeTaluyu HHPOPMALUH, |[MCTOYHUKOB (cpencts MPAaKTUYECKOI'O
U HHQOPMAILMOHHBIE TEXHONIO- |MACcCOBON MH(POPMALIUH, 3aHATUSA

TN OJI BBIITOJIHCHUS 3a1a4
npodeccuoHaNBLHOM e TelNb-
HOCTH

cetb HTEpHET U Apyrue)

MH(pOpMaIHIO.

- IIpoBoaut pacyersl o

XUMHYECKUM (HopMyiaM u
YpaBHEHUSAM XUMUUYECKHUX

pEaKUUu.
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OK 04

PabGoTtaTh B KOJUIEKTHBE U KO-
MaHze, 3p(HEeKTUBHO B3aUMO-
JeHCTBOBATh C KOJIJIETAMU, PYy-
KOBOJICTBOM, KJIMEHTaMH.

- Pesynbrarsl
XUMHUYECKOTO
HKCIIEpUMEHTA
npeCcTaBisieT B popme
3allUCH ypaBHEHUH
COOTBETCTBYIOIIUX
peakuuii 1 Ha OCHOBE ATUX
pe3yJIbTaToB
(bopMyIHMpyeT BBIBOBI.

- IIpaBuUnIbHO IPOBOIUT
HKCIIEPUMEHT B
COOTBETCTBUHM C
npaswiamu Th nipu pabote
C XUM. PEaKTUBAMU U
71a00pPaTOPHBIM
000pyTIOBaHUEM.

I3

YO

Onenka pe3yabTaToB
BBITIOJTHEHUS
71a00paToOpHOTrO
3aHATHSA

YerHbli onpoc

OK 07.

CopeiicTBOBaTh COXPAHEHHUIO
OKpYKarollel cpeJibl, pecypco-
coepexeHuro, 3pheKTUBHO
JIECTBOBAThH B UPE3BbIYaNHBIX
CUTYaIUsAX

- Ilonumaer
HeOJIaronpusITHOE
HKOJIOTUYECKOE BIIHSTHHUE
Ha OKPYXaIoIyI0 Cpeay B
OBITY U TPYAOBOH
JeSITeIbHOCTH

- Cobmonaer nmpaBuia
JKOJIOTUYECKON
0e30MacHOCTH B OBITY U
poQeCCHOHAIBHON
JeSITeIbHOCTH

YO

VYerHbI onpoc

IK 1.1.

BrimonasaTs pa6OTBI 110 BBOY
JOMOBBIX CUJIOBBIX CUCTEM B
OKCILTYyaTaluio.

- Bnageer cucremoi
XUMHYECKUX 3HAHUH:
kinaccuukanus — KaOeb-
HBIX H3AeInii U o0J1acTh
UX TPUMEHEHHUS

- Coznanue keiica (c
y4eToM OyayIiei
npoQeCCHOHAILHON
JIEATEITLHOCTH )

Ilp

[Ipe3enTanus

Huddepenn
POBAaHHBII
3a4€T
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2 ®opMbI aTTECTALIUMA

2.1 Texkymmii KOHTPO.JIb
2.1.1 lIpakTnueckue 3ansatus (I13) (B popme npakTuveckoii moaAroToBKM)
MGTOI[I/I‘-ICCKI/IG YKa3aHus 110 X BBIITOJIHCHUIO O(l)OpMJISIeTCSI B BUJIC OTACIIBHOI'O JOKYMCHTA.

IIpumepHbIe 3anaHuA:

IpakTnyeckoe 3ansaTueNe 1

Tema: «Cmpoenue amomos. Cocmasnenue s1eKmpoHHo-epaguyueckux popmyn amomos S-,p- u d-
I/1eMEHMO8»

Lesas padoTsi: [laTh MOHATHE AIEKTPOHHON KOHPUTypanuu aroMa. HayduTh 3amnuchIBaTh
3NIEKTPOHHBIE U EKTPOHHO-Tpaduyeckre GopMyibl aTOMOB XMMUYECKHX 3JIEMEHTOB. PaccMoTpeTh
3JIEKTPOHHYIO KJIACCU(PUKALNIO JIEMEHTOB: S-, P-, d —ceMeiicTBa.

Xox padorbr:

3aganue Nel.

3anuImTe MEKTPOHHBIS, JICKTPOHHO-Tpadrueckre HOpMyITbI aTOMOB XUMUIESCKUX IIIEMEHTOB
MOPS,AKOBBIMU HOMepamu 13, 27 u 56. K kakuM TUIaM 3JIEMEHTOB C TOYKH 3PECHHS CTPOCHHS aTOMa OHU
OTHOCATCH?

3aganue Ne2.
DrekTpoHHas HopMyIa aToMa XMMHYECKOTo dmeMenTa — 1522522p°3s23pf3d%4s?. HazoBure s1oT
AJIEMEHT, HAMUIITUTE (POPMYITY €r0 BBICIIETO OKCHJIA.

3ananue Ne3.
Omnpenenure Bce aneMeHTHI B [1C, anekTpoHHas KOHPUTYpaLKs aTOMOB KOTOPBIX
3aKaHYMBACTCS YIEKTPOHHON HOpMyIoi ....p°

3amanue Ned.
[IpuBeauTe MPUMEPHI S-, P- U 0-37IEMEHTOB, H300pa3HUTEe UX AIIEKTPOHHBIE (OPMYJIIBI M TOKAKUTE
pacmpeziesieHue 3JIEKTPOHOB 10 OPOUTAIISIM.

3ananne NeS.
DneMeHTHI Kakoi Ipymnnsl nepuogudeckoit cucreme .M. Menaeneesa MMEIOT 2JIEKTPOHHOE
CTpOEHHME BHENTHETO YHEPTETUYECKOTO YPOBHS S2p°.

Kpurepun oneHuBanus:

OneHka «5» cTaBUTCS, €Cli 00y4atOLUICs BBIMOIHUII BCE 3a/1aHUS BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00yUYaIOLIUICS BBITOJIHNI IPAaBUIBLHO HE MEHEE ¥4 3aJaHuil.
Onenka «3» cTaBUTCA 32 paboTy, B KOTOPOil MPaBUIBHO BBIIIOJHEHO HE MEHEE Y2 3a/laHUi.
OrneHka «2» cTaBUTCS 32 pabOTy, B KOTOPOIl HE BBIMOIHEHO 00Jiee TMOJIOBUHBI 3aJaHU

2.1.2 JIaGopatopusbie 3ansitus (JI3)
MeTOJII/I'-IeCKI/Ie YKa3aHus 110 X BBIITOJIHCHUIO O(i)OpMJ'ISIeTCH B BUAC OTACIIBHOIO JOKYMCHTA.

IIpumepHsbIe 3anaHu:
JlaboparopHoe 3ansTHe Nel
Tema: «Oxucnumenvno-6occmanosumenbHvle peaKyuuy

Heawb padorbi: M3yunTts BIusiHUE Cpeibl HA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU.
3aKpenuTh 3HaHUS 110 METOTY JIEKTPOHHOIO OajaHca.
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IIpudops! U peakTUBBI:
pacTBOp NepMaHIraHaTa Kajaus
pacTBOp TUAPOKCHIA HATPUS
pacTBOp cynb(uTa HATPUs
pacTBOp CEPHOM KUCIIOTHI
HITaTUB C IPOOUPKaAMU

oL E

Xox padoThI:
Onwvim 1. Oxucnenue nepmaneanama Kauiusi 8 WeioyHol cpeoe.

Haneiite B mpoOupKy pacTBOp rnmepmMaHranata Kanust 00bémMom 1-2 M. 3aTem 100aBbTE pacTBOp TU/-
pokcuaa HaTpUst 00bEMOM MPUMEPHO 2—3 MJI U MPUIIEHTE PacTBOP CyJb(UTa HATPUS 0 MOSIBICHUS BU-
JUMBIX U3MEHEHUN B OKpacke pacTBOPOB. OTMETHTE 3TU U3MEHEHHUS.

3anuiuTe ypaBHEHHE MpoTeKarolel peakuu. PacctaBpre K03QGUIMEHTH B YpaBHEHUSIX TPOUCXO-
TSI Peakuy METOA0M JIEKTPOHHOTO OallaHCca, YKaXUTE OKUCITUTENb (OK—JIb), BOCCTAHOBUTEINb (B—
JIb), TIPOIIECCHI OKUCIICHHSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B wenounoii cpeoe
__ KMnOs+ _NaSOz+ NaOH —  NaMnOs+ _ K3SOs+ _ H20
Meto 2JIeKTpOHHOTO OajlaHca:

Onoim 2. Oxucienue nepmaneanama Kauus 6 KUCIou cpeoe

Haneiite B mpoOupKy pacTBOp rnepmaHrasata kanus oobéMom 1-2 mi1. 3atem 100aBbTE PacTBOp cep-
HOM KUCIOTHI (2—3 MIT) U TpUsieiiTe pacTBOp Cyiab(puUTa HATPHUS 10 MOSBICHUS BUANMbBIX U3MEHEHUN B
OKpacke pacTBOpoB. OTMETHTE 3T U3MEHEHUSI.

3anuiuTe ypaBHEHHE MTpoTeKaronle peakunn. PacctaBbTe K09 PUIMEHTHI B ypaBHEHHSIX TPOUCXO-
JSIIEN peakIuyi METOI0M AJIEKTPOHHOTO OajaHca, YKaXKUTE OKHCIUTEIh (OK—IIb), BOCCTAHOBUTENH (B—
JIb), TIPOIIECCHI OKUCIICHHSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHE).

B kucnoti cpeoe
KMnOs + __NaxSO3z+ __ H2SO4 — _ MnSO4+ _ NaxSOs+ K 2S04+ H20
Merton snekTpoHHOTO OanaHca

Onwvim 3. Oxucnenue nepmaneanama Kauiusi 8 HeUmpaibHoUu cpeoe

Hauneiite B mpoOupKy pacTBOp nepmaHraHara kainus o0bémom 1-2 mi. 3arem 106aBbTe BObI (2—3
MIT) ¥ IPAJICHTE PacTBOp Cynb(uTa HATPHUS 10 TOSBICHUS BUANMBIX U3MEHEHUH B OKPacKe PacTBOPOB.
OTMeThTe 3TH U3MEHEHHUS.

3anumuTe ypaBHEHHUE MPOTEKaroel peaknnu. PacctaBbre K03 PHUIMEHTH B ypaBHEHUSIX TIPOUCXO-
JSIIEeH peakIMy METOI0M 3JIEKTPOHHOTO OaaHca, yKaKUTe OKUCINTEINb (OK—IIb), BOCCTAHOBHUTENb (B—
JIb), IPOLIECCHI OKUCIIEHUSI (OK—HHE) U BOCCTAHOBJICHUS (B—HHUE).

B nevimpanvroii cpede
__ KMnOs4 + __NaSOs3+ __H0 - __ MnO2+ __NaxSO4 + __ KOH
Merton 3neKTpoHHOTO OasiaHca

BriBOa:
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Kpurepun onenuBanus:
Ouenka «5»:
1.paboTa BBIMIOJIHEHA TIOTHOCTHIO U TIPABWIIBHO, C/IENIaHbl MPABUIILHBIC HAOIIOICHUS 1 BHIBOJIBI;
2.3KCIIEpUMEHT OCYIIECTBIICH M0 IJIaHy C yYeTOM TEXHHUKH 0€30MacHOCTHU U MpaBui pabOTHI €
BELIECTBAaMH U 000PYIOBaHUEM;
3.1IpOSIBJICHBI OPTaHNU3aMOHHO-TPYAOBBIE YMEHUS (ITOAEPKUBAIOTCS YUCTOTa pabouero Mecra u
MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS] PEaKTHBBHI).
OneHka «4»:
1.paboTa BBINIOJIHEHA IPABUIILHO, C/ICJIaHbl IPAaBUIIbHBIC HAOIIOCHHS U BBIBOJIBI, HO IPU 3TOM
HKCHEPUMEHT MPOBE/ICH HE MOTHOCTHIO MIIH JIOMYIEHB HECYIIECTBEHHbIE OIIMOKH B padoTe C
BEIIECTBAMH U 000PYIOBAHUEM.
OneHka «3»:
1.paboTa BbINIOJIHEHA IPABUIIBHO HE MEHEE YeM HAINOJIOBUHY WIIM JIOMYIIEHA CYIECTBEHHAs
omuOKa B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHNH, B O(OPMIICHIH PaOOThI, B COOJIIOICHUN TPABUIT
TEXHUKU 0€30IaCHOCTHU TP paboTe ¢ BEIIECTBAMU U 000PYA0BaHUEM, KOTOpPasi HCTIPABIISIETCS 110
TpeOOBaHUIO MPEnoaaBaTers.
OueHKa «2»:
1.momymensl aBe (1 601€€) CYyIIECTBEHHBIC OMTUOKHU B XO/€ IKCIIEPUMEHTA, B 00BSICHEHUH, B
oopmiennn paboThl, B COOIIOACHUH MPABHII TEXHUKH 0€30MMaCHOCTH MPH padoTe C BemeCTBaMU
1 000py/I0BaHUEM, KOTOPBIE CTYACHT HE MOXKET UCIIPABUTH JaKe M0 TPeOOBaHUIO MPEIoaaBaTelis.

2.1.3 YcrHblii onpoc:

IIpumepHBbIE BOIIPOCHI:

1. JlaiiTe noHaTHe cTeNeHN OKHCIeHUs (C. 0.)?

2. Kak omnpenenuts c.0. Ui 3JIEMEHTOB, BXOASAILIUX B COCTAB MOJIEKYJI MJIM CJIOKHBIX MOHOB?
[IpuBenuTe npUMepBHl.

3. Kakue peakuuu OTHOCSTCS K OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIM PEAKIUSAM ?

4. JlaiiTe MOHATHE MPOLIECCOB OKUCIIEHUS U BOCCTaHOBJIEHMs. [IpuBennre npuMepsl.

5. Yro Ha3bIBaeTcs okucauteneM? Kakue 31eMeHThl UiIN UX COEUHEHUSI C TOYKU 3PEHHS] CTPOCHUS
ANIEKTPOHHOM 000JI0UKH aToMa MPOsBIISIIOT OKUCIUTenbHbIe cBoiicTBa? e B [ICD pacnonaratorcs
TaKHe JIEMEHTHI?

6. Uto Ha3bIBaeTCs BoccTaHOBUTENEM? Kakue 211eMEHThI MU UX COEIUHEHMS C TOYKU 3PEHUS
CTPOEHUS 3JIEKTPOHHOM 000I0UKH aToMa MPOSIBIISIIOT BOCCTaHOBUTENbHBIE cBoiicTBa? [ne B [1CO
pacnoiararTcs TaKue MIEMEHTHI?

7. YTO MPOUCXOIUT C OKUCIUTENIEM U BOCCTAHOBUTEIIEM BO BPEMS OKUCIUTEIBHO-
BOCCTaHOBMTEJBHBIX Iporieccos? [IpuBennte npuMepsl.

8.Kaxoii 6anaHc 10KEH BBIACPKUBATHCS B OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiusax? Kak 3to
JoCcTUTaeTcs?

9. Kakue cBoiicTBa NposIBISIOT CBOOOIHBIE METAJIIBI B OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peakiusax?

Kpurepun ouennBanus:

OreHka «5» cTaBUTCA, €CJIM 00y4aroLHiics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00yUJaloLIUICs OTBETHII Ha HE MEHEE ¥4 BOIIPOCOB BEPHO.
Onenka «3» cTaBUTCA, €Cl 00yJaroLMiics OTBETHII HAa HE MEHEe 2 BOIPOCOB BEPHO.
Onenka «2» CTaBUTCS, €CIIM 00yUaIOLUICS OTBETHII Ha MEHEE 2 BOIPOCOB BEPHO.

2.1.4 TectupoBanmue:

[IpumepHbIE BONPOCHI 711 TECTUPOBAHUSA
Tema: «Cmpoenue amomay

WHCTpyKIKA : BEIOpaTh MPaBUILHBIN OTBET
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Bapuaunrl
1.Kaxue anemenmapHule uacmuywvl 6X0051m 6 COCMA8 AmomMHo20 A0pa:
A) TONBKO MPOTOHBI
B) TOnbKO HEUTPOHBI
C) npoTOHBI U HEUTPOHBI
J1) HEUTPOHBI U BIEKTPOHBI

2.Maccy, pasnyio macce amoma 6000pooa (RPUHAMOU 8 Xumuu 3a eOunuyy), u 3apsao +1 umerom
cneoyroujue d1emMeHmapHble Yacmuybsl.

A) HEHTPOHBI

B) snexTponsl

C) wuoHbI

J) mnpotoHbl

3.0npede/zume YUCTIO IIEKMPOHO6 6 amome siceiesa.

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

4.Kaxue wacmuybl npunamo Hazeamv U30Monamu.:

A) aToMBbI, UMEIOIINE OJIMHAKOBOE YHCIIO MPOTOHOB U HEUTPOHOB B fAJIpe

B) arombl, uMmeronue ouHaKOBBIHN 3apsij, HO Pa3HyI0 Maccy

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

J1) pa3HOBHUJIHOCTbH ATOMOB OJHOTO U TOT'O K€ 3JIEMEHTA, UMEIOLIYIO0 PA3HOE YUCIIO AIEKTPOHOB

5. Onekmponvl amommoll 060104KU HAXOOAMCS HA HEKOMOPOM PACCMOSIHUU OM 0pa amoma, HO
He NPUMSCUBAIOMCSL K NOLONCUMETbHO 3APACEHHOMY S0Py, NOMOMY YMO:

A) DJIEKTPOHBI B aTOME ITOCTOSIHHO JIBIKYTCSI BOKPYT siApa

B) onexTpoHBI B aTOME HE UMEIOT OTPHUIIATEIHLHOTO 3apsiaa

C) 21eKTpOHBI CUIIBHO YZIaJIeHBbI OT Spa

) 3apsa saapa MeHbIIe, YeM 3apsii YIEKTPOHOB

6.Onpeoenume MaKCUMAanbHOE YUCIO INEKMPOHO8 HA BMOPOM IHEP2eMULECKOM YPO8He 8 amome:
A) nBa

B) Bocemb

C) uertsipe

) onun

7.Bvibepume 06a snemeHma, c8oucmea KOmopwix 6y0ym nosmopsamcs, eciu KoHusypayuu ux
BHEWHUX IHEPLeMU4ecKUux ypoeHell.

A) 2s?n ...3s23p°

B) 2s22p®wu ...3s23p°®

C) 2s%wm..2s%2p°

) 1s?m1st

8. Amom snemenma umeem 21eKMPOHHYIO KOHPUSYPAYUIO BHEUHE20 IHEPSEMUYECKO20 YPOBHSL
3st. Jlna nezo naubonee xapaxmepno:

A) oTnaBaTh ¥ IPUHUMATH AJIEKTPOHBI

B) mnpuHHMMATH NEKTPOHBI

C) He M3MEHSTh CTENCHb OKUCIICHHS B XUMHUYECKHUX PEaKIIUAX

J1) oTnmaBarh NEKTPOHEI



9.Kaxk Haszwieaiomcs paouoakmuguvie i1yiu, Komopbwle He HeCym 1eKmpUYecko2o 3apaoa:
A) Oerra-myun

B) xucnopoasslii ras

C) ramma-nmydu

1) anbda-myun

10.Onemenm ¢ nopsaokosvim Homepom 15, umeem:

A) [ATH BHEUTHUX 3JIEKTPOHOB B KOH(pUryparuu 3s33p2
B) mnaTh BHEMHUX 37eKTPOHOB B KOHpuUryparuu 3s03pS
C) mATh BHEUIHHX DJIEKTPOHOB B KoH(puryparuu 3s23p3
JI) TATH BHEIIHHMX JIEKTPOHOB B KOHuUrypanuu 3s13p4

Kpurepun oueHuBanmusi:

Onenka «5» cTaBUTCA, €Ci 00YYarOIIUIICS BBITOIHUII BCE 33/1aHUS BEPHO.

OneHka «4» cTaBUTCS, €CIM O0YUaIOIIUKCS BBITTOJHIII TPAaBUILHO HE MCHEE ¥4 3aJaHUM.
Orenka «3» craBUTCs 32 paboTy, B KOTOPOW NIPABIIILHO BBIITOJIHEHO HE MEHEe Y2 3a/laHui.
Onenka «2» ctaBuTcs 3a paboTy, B KOTOPOH HE BBIITOJIHEHO 00Jiee MOJIOBUHBI 3a/1aHUH.

2.1.5. TImcbMeHHBIIi ompoc:
IIpumepHBIE BOIIPOCHI:
Kakue okucianTensH0-BOCCTAHOBUTENBHBIE PEAKIIUU MOXKHO OTHECTH K
peaKIusIM MEXMOJICKYIISIPHOTO OKUCTIEHUA-BOCcCcTaHOoBNeHUs? [IpuBequTe mpumepsl.
3. Kakue okuciauTensH0-BOCCTAHOBUTENBHBIE PEAKIIUU OTHOCSTCS K PEeaKIUsIM
JTUCITPOTIOPITMOHUPOBAHUS (CAMOOKHUCIIEHUsI-cCaMOBOCccTaHoBNeHus)? [IpuBeauTe mpumepsl.
4. Kakue OKHCITUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUK MOYKHO OTHECTU K PEaKIUsIM
BHYTPUMOJIEKYJIIPHOTO OKHCIJIEHUSI-BOCCTAHOBJICHUS?
5. Anroputm METOJIA DJIEKTPOHHOI'O BAJIAHCA. Ypasusiite npeanoxennyo OBP
METOJIOM 3JIEKTPOHHOTO OajaHca.

N

Kpurepun onenuBanus:

Onenka «5» cTaBUTCS, €ClIi 00y4aroliics OTBETHII Ha BCE BOIIPOCHI BEPHO.

Onenka «4» cTaBUTCS, €CIIM 00yUaIOLUICS OTBETUII Ha HE MEHEE ¥4 BOIIPOCOB BEPHO.
OneHka «3» cTaBUTCS, €ClId 00yJarolIiics OTBETHII Ha HE MEHEee /2 BOIPOCOB BEPHO.
OrneHka «2» cTaBUTCS, €CIIM 00yUaIOLIUICS OTBETHII HA MEHEE 2 BOIIPOCOB BEPHO.

2.1.6. Co3nanue nmpe3eHTALMIi:
MaTepI/IaJ'[BI-HPGSGHTaHI/II/I TOTOBATCA CTYACHTOM B BUIC CJ'IElfII[OB C UCIIOJIb30BAHWEM ITPOrpaMMBbI
Microsoft PowerPoint.

o Ilpe3enranus He nomkHa ObITh MeHee 10 cnaiioB.

o [lepBblil TUCT — 3TO TUTYNIBHBIH JHCT, HA KOTOPOM 00SI3aTEIbHO JTOJKHBI OBITH NPEICTaBICHBI:
Ha3BaHUE MPOEKTa; PaMUIIHsI, UMsI, OTYECTBO aBTOpPA; HANMEHOBAaHHUE KOJUIE/KA,

o CrnenyromuM ciaifioM J0JKHO ObITh COJepKAHUE, IJI€ TPEICTABICHBI OCHOBHBIE Tallbl
(MOMEHTBI) MTPE3CHTAIINH.

e JluzaiiH - sproHoMu4eckre TpeOOBaHUS: COUETAEMOCTh 1IBETOB, OTPAaHUUYEHHOE KOJIMYECTBO
00BEKTOB Ha Cliaiizie, IBET TEKCTa.

e B mpe3enranun HeoOXOAUMBI UMIOPTUPOBAHHBIE OOBEKTHI U3 CYIIECTBYIOMIUX HU(POBBIX
00pa3oBaTeIbHBIX PECyPCOB.

o [Tlocnennumu cnaiiiaMu Mpe3eHTaUUH TOHKHBI OBITh INIOCCAPHIA U CIIUCOK JTUTEPATypHI.

Kpurepun onenuBanus:
[Ipe3enTanus yyaierocs orieHuBaeTcs oT 1 10 3 6ayIoB MO CAEAYIOUUM KPUTEPUIM:
Ju3aiiH u MynsTuMenna-3¢GeKTsl.
1. lIBeToBOE cooTHOMIEHUE hOHA M TEKCTA;



2. Ucnonb30BaHue ONTUMAIBHOTO KOJIMYECTBA IIBETOB (He Ooee 3 /i TeKCTa),
3. EnmHcTBO mu3aliHa BCEX CIIAJIOB;
4. O60CHOBaHHOE MPUCYTCTBHE AHUMALIUH.

Conepxanue

o~

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

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

2. Madopmarust mpuCcyTCTBYET B JIOCTATOYHOM JJIsi TOHUMaHHs 00bEME, HO CIIaid/Ibl He
TIeperpyKeHsl;

3. ImeroT MecTo 000CHOBAaHHBIC WILTFOCTPAIIHH, TpaQHKH, TaOIHIIbI,

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

Orenka «5» craBurcs 3a 24 - 21 Gaiur

Onenka «4» crasurcs 3a 20 - 16 6amios

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

OrneHka «2» CTaBUTCS 3a Mpe3eHTaIio, Habpasuryo MeHee 11 6amios

2.2 [Ipome:kyTOUYHASL ATTECTAIUSA
®dopMa TPOMEKYTOUHOM arTecTanun. AU GHepeHIIMPOBAHHBINA 3a4eT.

2.2.1.Bonpocs! k qu¢depeHunpoOBAHHOMY 3a4eTy:
OcHOBHbBIE XUMUYECKHE MTOHSTHS: BELLIECTBO, aTOM, MOJIEKYJIA, MOJIb, MOJISIpHAsl Macca,
MoJIeKyJsipHas Macca. J{aTh onpenenenue, IpuBeCTH MIPUMEPHI.
XMMHYECKUE 3aKOHbBI: 3aKOH COXPAHEHUS MacChl BELIECTBA, 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTra/ipo, CIEICTBUE 3aKOHA ABOTaJIpo.
Ilepnonmueckuii 3akoH J[.M.Menneneesa. [lepuonnueckas cucteMa XMMUYECKUX JIEMEHTOB.
Crpykrypa IICXD.
Crpoenune aroma. DneKTpoHHO-Tpaduaeckas Gopmyia.
3aBHUCHUMOCTbH CBOMCTB XUMUYECKOTO 3JIEMEHTa U 00Pa30BAHHBIX UM BEIIECTB OT IMOJIOKEHHUS B
Ilepnonmueckoii cucreme .M. Menneneena;
Krnaccel HeopraHu4eckux COeMHEHMI: OKCUIbI, KUCIOThI, OCHOBaHUs, conu. Knaccudukaus,
XMMHYECKUE CBOMCTBA.
I'eneTnueckas cBA3b MEXAY KilaCCaMH HEOPraHMYECKUX coenHEeHnN. CXeMbl ypaBHEHHUH
peaKumii.
OCHOBHBIE TIOJIOKEHUSI TEOPUU DIIEKTPOIUTHUECKON JUCCOLUALINH.
Jluccoumanus KUCyoT, meodei, coneil. CTeneHb TUCCOUAINH.
Peakuuu nonnoro oomena. Tunst PUO.
I'maponus coneit. Peaknus cpensl.
OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE peakiMi. MeTo ] 3IeKTpOHHOTo OanaHca.
OO0m1as XxapakTepuCTHKa METAJITIOB.
OO11ast XapaKTepUCTUKA HEMETAJIIOB.
OcHOBHBIE TIOJIOKEHUS TeOpUur cTpoeHus: bytiepora.
Oco0eHHOCTH OpraHn4ecKux BemecTs. Mzomepus.
VYrieBonopoasl, Kinaccuukanus yrieBogaopoaoB.
AJTKaHBI: CTPOEHNE, HOMEHKJIATypa, U30MEPHs, CBONCTBA, ITOJIyYCHHE.
AJIKEHBI: CTpOEHNE, HOMEHKJIaTypa, H30MepHsi, CBOMCTBA, IOJIyYECHHUE.
ATIKHHBI: CTPOEHHE, HOMEHKJIATypa, U30MEpHsl, CBOMCTBA, IIOJTYUEHHE.
AJKaZMeHbI: CTPOEHHE, HOMEHKIIaTypa, U30MepHs, CBOMCTBA, TIOJTyUYEHHE.
ApoMaThuecKue yIIIeBOI0POIbl: CTPOEHHE, HOMEHKIIATypa, N30MEpHsl, CBOMCTBA, IIOTYUYECHHE.
[TpuponHbie HCTOYHUKH yriieBoaopoaoB. HedTe, nepepabotka HedTH.
Kucnoponcoznepsxaiiye oprann4eckre BelecTBa, KacCupuKalus.
CnupTsl: CTpoeHUE, HOMEHKIIaTypa, U30MepHUsl, CBOICTBA, OTyUEHUE.
Anpaerupl: CTpOEHUE, HOMEHKIIATYpa, U30MEPHs, CBOICTBA, ITOJyUYEHUE.
KapOoHoBbIE KUCIIOTHI: CTPOEHKE, HOMEHKJIaTypa, H30MepHsi, CBOMCTBA, ITOJIyYEeHHUE.
CrnoxHble 3QUpbI: CTpOeHHE, HOMEHKIIATYpa, H30MEpusi, CBOICTBA, MOyUYEHHE.
A3oTcojepKallue OpraHMuecKe BeleCcTBa: aMIUHbl, aMUHOKHCIIOTHI, HUTPOCOEAUHEHHUS.
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30. I'enernueckas CBsI3b MEXKAY KIacCaMH OpraHUYECKUX coeqMHEeHU. CXeMbl ypaBHEHHH
peaKkuuid.

2.2.2.3apaun Kk quddepeHINPOBAHHOMY 3a4eTYy:

1. Kakoit 06beM 3THIIEHa MOXKHO MTONyuuTh U3 92 rpammoB criupta? Beixon cocrasinsier 80 % ot
TEOPETUYECKH BO3MOXKHOTO KOJTMYECTBA.

2. Kakoii 006EM Bo3yXa TpeOyeTcst s MOJIHOTO cropadus 5 i1 2,3 aumeTunoyraHomn-1?

(MaccoBas monst Kuciaopoa B Bozyxe cocrasisieT 20%

Ckosbko MIJDTHIIUTPOB Oen3oma (1u1.= 0,78 /M) MOXKHO TOTY4YuTh U3 56 11 arieruneHa?

Kaxko#i 06M BotOpoa BBIICTUTCS, €CIIM B 3-METHJI ITIeHTaHo1-2 Opocuts 0,23 T Hatpus?

Kakoil 00b€M 3TaHOMIa HYKHO OKUCIUTD JUIs osnydeHus 11 r stanand? (IUI0THOCTh cupTa

paBHa 0,8 r/m).

6. Kaxkoii 006EM XJIOpa BCTYIHT B PEAKIIUIO C YKCYCHOW KHCIIOTOM Maccoid 15 1, eciu B peakiuu
JIOJKHA MOJTYYUTHCS XJIOPYKCYCHAs KucioTa?

7. Kakoii 006€M Bo3yxa norpeOyercst 1 noaHoro cropanus 100 r ykcycHO#M KHCTOTHI?
(MaccoBas nons kucinopoja B Bo3ayxe coctapisieT 20%)

8. Kakoii 006éM Bo3myxa nmorpedyetcst s cropanust 8,8 r 2,2-quatnn Oyranans? (MaccoBas
JI0JIs1 KUCaopoza B Bo3ayxe coctanisieT 20%)

9. CKoIbKO TPaMMOB KapOm/1a KaJIbIusi, KOTOPBINA comepkuT 16 % nmpumeceii, Hy>KHO 115
nosyyeHus 112 i anerunena?

10. U3 56 i anermnena nmomyuywin 88 r stanans. Paccunraiite BoIXo B % OT TEOPETHUECKH
BO3MOKHOTO.

11. CkonbKO TPaMMOB aibAETHIa HYKHO B3SITh, YTOOBI OJXYYHUTH 15T MPOMaHOBOM KHCIOTHI, YTO
cocrasinseT 80 % oT TeopeTHuuecKoro Bbxoaa?

12. U3 10 r 3arps3HEHHOTO KapOuaa Kanblus noayuwm 2,24 1 aneruiieHa. Uemy paBHa MaccoBas
Jo71s1 KapOu/a KaJlblius B UCXOHOM o0Opa3ie?

13. Ckonbko rpammoB 40 %-Hol a30THOW KUCIIOTHI HY>KHO B3SITh ISl TOJTy4eHus 24,2 r
HUTpOOEH3071a?

14. Ckonbko rpammoB 30 %-Hol MypaBbHHOM KHCIOTHI HYKHO JUISI pACTBOPEHHUS 2,7 T aIFOMUHUS?

15. Kakoit, 066EM KucIOpOIa MOTPEOyeTCs IS CKUTAHMS CMECH, COCTOSIIeH U3 8 T MeTaHa
n 11,2 i1 orana?

16. Kaxoit 00beM dTHIIEHA JOIKEH BCTYMUTh B PEAKIIHIO, sl TOro 4To0bl oOpazoBanock 500 mi
criupra (. = 0,8 r/mm)?

17. Kaxkoii 00b€M yIiekucioro raza oopasyercs mpu cropanuu 14 2,2-nuMeTHs1 MeHTaHas,
coneprkamiero 15% npumeceid?

18. CkonbKO TpaMM YIJIEKUCIIOTO T'a3a U BOABI 00pa3yeTcsl MpH CropaHuu § T nmeHTuHa?

19. CkombKo TpamMm cepedpa BBIICTUTCS MTPH B3aUMOJIEHCTBAN 75T. 3-METHIT TeKCaHas,
cozeprkariero 5% npumeceii ,¢c okcuaoM cepedpa’?

20. Ckompko TpamMM OyTaHOJIa MOYKHO NOJTY4HTh U3 85 rpammoB Oytena? Beixon cocrasisier 80 %
OT TEOPETUYECKHU BO3MOKHOTO KOJIMYECTBA.

21. Kakoii 00beM mporieHa MOKHO noy4uTh 13 150 rpammoB crimpra? Beixon cocrasisier 85 %
OT TEOPETUYECKHU BO3MOXKHOTO KOJIMYECTBA.

22. Kakoii 00bEM YITIEKHCIIOTO Ta3a 00pa3yercs Ipu cropanuu 76 T 2,4-1MeTHIT TeKcaHa,
conepikaiero 12% npumeceid?

23. CkoJbKO TpaMM YIIIEKHCIIOTO Ta3a M BOJIBI 00pa3yeTcsl MpH cropaHuu 45 r okraHa?

24. CKOIbKO rpaMM YTJIEKUCIIOTO ra3a U BOABI 00pa3zyeTcsl MpH cropaHuu 251 2-metui Oytana?

25. Kakoii 00beM IponuiIeHa JTOJHKEH BCTYIHTH B PEAKIUIO, IUIsl TOTO YTOOBI 00pa30BaIOCh
250 mn crimpta (1. = 0,9 v/mi)?

ok w

Kpurepun onenuBanus:
Onenka «5» cTaBUTCA, €ClIM 00y4YarOIMKCs OTBETHII Ha BCE BOIIPOCHI BEPHO U IIPABUIIBHO
peln 3aaady.
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OrneHka «4» CTaBUTCA, €CIIM 00YYaIOLIHIiCS OTBETHII BEPHO HA TEOPETHUECKUE BOIIPOCHI, HO €CTh
HE/I0UEeTHI MIPH PEICHUHU 33]1a4, UJIU, e€clii 00y4aroUuiicsl He MOJTHOCTHIO OTBETHII Ha
TEOPETUYECKHUE BOIIPOCHI, HO BEPHO PELIWII 3a1auy.

OneHka «3» cTaBUTCA 32 OTBET, B KOTOPOM IIPAaBUJIBHO BBIIIOJHEHO HE MEHEE /2 OT BCEX 3aJJaHUM.
Ornenka «2» cTaBUTCA 32 pabOTy, B KOTOPOil HE BHIIIOJIHEHO 00Jiee MOJIOBUHBI 3aJJaHUH, HE
pelieHa 3ajaya.
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