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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEN IMPOI'PAMMBI YYEFHOM ITUCIIUILIH-
HbI
XUMMUA

1.1 O6sacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma y4eOHOW TUCHMIUIMHBI SIBJISETCSI YaCThbIO OCHOBHOW MPO(heCCHOHAIbHOM
oOpazoBarenbHOM TporpamMmbl, paspadoranHoil B coorBeTcTBuu PI'OC CIIO mo mpodeccun 15.01.05
Cpapimuk (py4HON M YaCTUYHO MEXaHU3MpoBaHHOM cBapku (HamnaBku), PI'OC COO, ®OII COO u ¢
YU€TOM COOTBETCTBYIOIIUX IIPUMEPHBIX PA0OUMX MPOrpaMM 0011e00pa30BaTeIbHbIX AUCIUILINH.

1.2 Mecro YyuyeOHOI JAUCHMUIUIMHBI B
00pa3oBaTe/ILHOI MPOrPaMMBbI:
0011e00pa3oBaTeIbHas MOArOTOBKA, 0a30BBI YPOBCHB ITOATOTOBKH.

CTPYKTYpPe OCHOBHOI Tmpo(eccCHOHAIbLHOM

1.3 Heab 1 miiaHupyemMble pe3yabTaTbl 0CBOCHHS Y4eOHOM TUCHMILIMHBI B COOTBETCTBUH €
®I'OC CIIO u na ocaose ®I'OC COO

@®opmupoBaHue y 00ydyaroluXcsl NPEACTaBICHUS O XMMHUYECKOH COCTaBJISIOLIEH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpa KaK OCHOBBI IPUHATHUS PELIECHUH B )KU3HEHHBIX U ITPOU3BOJCTBEHHBIX CUTYallU-
SIX, OTBETCTBEHHOT'O ITOBEJCHMSI B IPUPOJHON Cpefe.
OcBoenue kypca OVII «XUMUS» npeanonaraet pemeHue ciaeayomux 3a1ay:

¢ (QopmupoBaHHE MOHMMAHUS 3aKOHOMEPHOCTEH MPOTEKaHHWS XMMHUYECKHX IPOLIECCOB M SIBICHUHA B
OKpY>Kalollel cpelie, UEeTOCTHOM HayYHOM KapTUHBI MUpPa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTe-
CTBEHHBIX HAYK;

® Ppa3BUTHE YMEHUS COCTaBIATH (POPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB, YPABHEHMS XU-
MUYECKUX PEAKLNN, OOBACHATh UX CMBICI, HHTEPIIPETUPOBATh PE3YIbTATHl XUMUUECKUX IKCIIEPUMEH-
TOB,;

¢ (GopMUPOBAHNE HABBIKOB MPOBEACHUS MPOCTEHIINX XUMHUUYECKUX dKCIIEPUMEHTAIBHBIX HCCIIEOBAHUN
¢ co0JIr0/IeHreM IpaBuil 0€3011acHOr0 OOpalIeHts ¢ BELIeCcTBaMU U J1a00paTOPHBIM 000pYyJOBaHUEM;

® pa3BUTHE YMEHHUS UCIOJIb30BaTh MH(OPMAIIMIO XUMUUYECKOT'O XapaKTepa U3 pa3InYHbIX HCTOUHHUKOB;

e (QopmupoBaHUE YMEHHUH NMPOTHO3UPOBATH MOCIEICTBHS CBOCH AESITEIbHOCTH U XUMUYECKUX MPHPOI-
HBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IIPOLIECCOB;

e (QopmupoBaHHE MOHMMAHUS 3HAUUMOCTH JTOCTH)KEHUH XUMHMUYECKOW HAyKHU M TEXHOJIOTUH JUIs pa3BU-
THUS COLIMATIBHON U IPOM3BOJICTBEHHOM cdep.

Oco0oe 3HaueHue NUCHUIUIMHA nMeeT npu popmuposanuu u pazsutuu OK u [1K:

Koa u Haume- Ilnanupyemble pe3yJibTaThl OCBOCHHS Y4eOHOI M CUMILVINHBI

HOoBaHHe (op- Oo6mme JucnmnianHapHblie (MpeAMeTHbIE)
MHUPYeMBbIX
KOMIIeTEeHIH
OK 01. B vacTtu TpyoBoro BoCriuTaHus: Bnaners CHUCTEMOI XAMWUYECKHUX
BeiOupate cio- | - TOTOBHOCTb K TPYAY, OCO3HAaHHUE | 3HAHWH, KOTOpas BKJIIOYAET;
coOBI pellieHns | IIEHHOCTHU MacTepPCTBa, TPYAO0I00ue; OCHOBOIIOJIAraroIne TTOHSATHUS
3a1a4 npo)ec- | - TOTOBHOCTh K AKTUBHOM JIEATENbHO- | (XMMUYECKHI JJICMCHT, aTom,

3JIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-

CUOHAILHOHU CTH TEXHOJOTHYECKOHM W COIMAILHOU
JESITEIIbHOCTH HAMpPaBJIEHHOCTH, CIIOCOOHOCTh WHHU- | HJIEKTPOHHBIC opObuTany aToOMOB, HOH,
IIPUMEHUTEIBHO | IMUPOBATh, INIAHUPOBATh U CaMOCTOs- | MOJICKYJIa, BAJICHTHOCTD,

K Pa3JIMYHbIM

TCJIIbHO BBIIIOJIHATE TaKYyH0 JICATCIIb-

QJICKTPOOTPUIATCIBHOCTD, CTCIICHb




KOHTCKCTaM

HOCTb;

- HHTEpEC K pa3IuyHbiM chepam mpo-
(heccroHaIbHOM ESITEIBHOCTH,
OmnazeHue yHHBEpPCAJIbHBIMU Y4eO-
HBIMU TIO3HABATENbHBIMU JIECHCTBUA-
MH:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

- CaMOCTOSITETIbHO (HOPMYITHPOBATh H
aKTyaJIM3upoBaTh  IpoOjeMy, pac-
CMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBJIUBAaTh CYIIECTBCHHBIA MPHU-
3HAK WM OCHOBAHUS IS CPABHEHUS,
KJ1accuukanuu u 0000IICHUS;

- ONpPENeNsITh e JeITeIbHOCTH, 3a-
JaBaTh IapamMeTpbl U KPUTEPHH HX
JIOCTUIKCHHSI;

- BBISIBJIATH 3aKOHOMEPHOCTH W TIPO-
TUBOPEUYUS B PACCMaTPUBACMBIX SIBIIC-
HUSAX;

- BHOCHUTb KOPPEKTHUBBI B JI€ATCIIb-
HOCTh, OIICHHBATh COOTBETCTBUE pe-
3yJlbTAaTOB IIEJISIM, OLICHUBATh PHUCKHU
IMOCJICICTBUN NCATEIBHOCTH;

- pa3BUBAaTh KPEaTUBHOE MBIIIJICHUE
MIPY PEIICHUY KU3HESHHBIX MPOOIeM

0) 0a30BbBIE HCCIICIOBATEIBCKHUE JICH-
CTBHSL:

- BIaAETh HaBbIKAMU  y4eOHO-
HCCIICIOBATEIILCKONH M MPOCKTHOMN JIe-
STEIbHOCTH, HABBIKAMH Ppa3pelIeHUs
npo0em;

- BBISABJISITh MPUYUHHO-CIIEICTBEHHBIE
CBSI3M M aKTyaJIM3UPOBATh 33J1avy, BbI-
JIBUTATh TUIIOTE3Yy €€ PEIIeHHUs, HaX0-
JTUTHh apTyMEHTHI JIJISl JIOKa3aTeIhCTBa
CBOMX YTBEp)KIEHU, 3a1aBaTh Mapa-
METPBI U KPUTEPHUH PEIICHHUS,

- aHAM3UPOBATh MOTyYEHHBIE B XOJE
pelIeHUs 3aJaud Pe3yJabTaThl, KPUTH-
YeCKU OIICHMBATh MX JIOCTOBEPHOCTH,
MPOTHO3MPOBATh M3MEHEHHE B HOBBIX
YCIOBUSIX;

-- YMeTh MEPEHOCUTh 3HAHUS B MO3HA-
BaTENIbHYIO U MPAKTUUYECKYIO 00JIacTH
JKU3HEIEATENLHOCTH;

- yMeTh HMHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00J1acTell;

- BBIIBUTATh HOBBIC HJICH, TPEJIaraTh
OPUTHHAIILHBIC TTOJIXO/TBI U PEIICHHUS;
U CIIOCOOHOCTh UX HCIOJIb30BaHUS B
ITO3HABATEJIBHOW M COLMAJIBHOM IpaK-
THKE

OKHCJICHUSI, XUMUYECKasi CBS3b, MOJb,
MOJIIpHAasi Macca, MOJSIpHBIA 00beM,
YIJIEPOAHBIN CKeleT, (pyHKIHOHATbHAs
rpyIIa, paaukai, U30MepHs, H30MepBhl,
FOMOJIOTUYECKHI  psii,  TOMOJIOTH,
YIJI€BOJOPOABIL, KHCIIOPOJ- u
a30TCco/epKAIIHE COEIMHEHMS,
OMOJIOTMYECKH AaKTUBHBIE BEIIECTBA
(yrmeBonpl, >KHpBI, O€IKH), MOHOMED,
HOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KpUCTAJUIMYECKash ~ pellieTKa,  TUIIbI
XUMHUYECKUX peakuui
(OKUCAUTEIPHOBOCCTAHOBUTEIBHEIE,
9K30-M  DHJIOTEPMHUYECKHE, PEaKIUu
HOHHOTO oOMmeHa), pactBop,
JJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS U CCOITHAITHS,
OKHUCITUTENb, BOCCTAaHOBUTEIb,
CKOpOCTb XUMHUYECKOM  peaKkuuu,
XUMHUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (Teopust XUMUYECKOTO
CTPOCHHUSI OPTraHNYECKUX BemecTB A.M.
bytneposa, TEOpHUsI
3JEKTPOJIUTUYECKON JUCCOLIMAINH,
MIEPUOANYECKUAN 3aKOH ..
MeHngeneeBa,  3aKOH  COXpaHEHUSs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU I A3BIK XUMUH,
(dakTonoruueckue CBEJICHUS 0
CBOMCTBaxX, COCTaBe, TMOJYYEHUH U
6e30macHOM WCIIOJIb30BAHUH
BAYKHEUIIUX HEOPraHUYECKHX u
OpraHMYECKHUX BEIIECTB B OBITY H
PaKTUYECKON NEeSATEIbHOCTH
YEJI0BEKa;

- yMeThb BBISBJISITh  XapaKTEPHbIC
MPU3HAKA M B3aWMOCBSI3b W3YYCHHBIX
MIOHSATHUH, [IPUMEHATD
COOTBETCTBYIOIIME  TOHATHUS  TPHU
OMHMCAaHUU  CTPOCHUSI U  CBOWCTB
HEOPraHUYECKHUX W  OPraHUYeCKHX
BEILIECTB M UX MIPEBPAILICHUN; BHISBISATH
B3aUMOCBS3b XHUMHUYECKUX 3HAHUU C

MOHATUSIMM U TPEICTaBICHUSIMU
JIpYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETb HCIIOJIb30BaThb HAaUMEHOBAHHUS
XUMHYECKHX COEIMHEHU N
MEXITYHapOAHOIO cor3a

TEOPETUYECKON M NPUKIATHOW XUMHH
W TPUBHUAJIBHBIE HAa3BaHUS BAKHEMIINX
BEIIECTB (ITUJICH, alleTHIIEH, TIUIIEPHUH,




tdbenon, dopmanpaerun, — yKCycHas
KHCJIOTa, TJIMIUH, yrapHbeld  Tas,
YIJIGKHCIIBIA Ta3, aMMHaK, TralieHas

U3BECTb, HETAIlIeHAas U3BECTh, IUTHEBAS
coJla U JIPYruX), COCTABIATH (OPMYJIBI
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB, ypPaBHEHUS  XHUMHUYECKHUX
peakuuid, OOBSACHATH HMX  CMBICI;
MOJITBEPKIaTh XapaKTepHbIe
XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU
U 3alUCAMH YPAaBHEHUH XUMHUYECKHUX

pEeaKLHii;

- YMGTB yCTaHaBJII/IBaTb
HpI/IHa,[[JIe)KHOCTb I/I3y‘IeHHbIX
HGOpFaHI/I‘IeCKI/IX nu OpFaHI/I‘-IeCKI/IX

BCIICCTB K ONPCACICHHBIM KJlaCcCaM H

rpynmnam COCIMHEHH,
XapakTepu3oBaTb  HMX  COCTaB U
BOKHEHIINE CBOMCTBA; ONPEIEIATH
BU/IBI XUMHYECKHUX CBA3EH
(xoBaJIeHTHas, HMOHHAs,
METaJIIMYecKas, BOJOPOJAHAs), THUIIBI
KPUCTAIUIMYECKUX PEIIETOK BEILECTB;
KJIaccu(puIupoBaTh XUMHUYECKHE
peaxkuuy;

- c¢(hopMUPOBATh MIPEICTABICHUS:
€CTECTBEHHOHAY4YHOM KapTHHBI MHDA,
pOIM XUMHMM B TII03HAHUM SIBIICHUI
IPUPOIBI, B (dbopmMupoBaHUU
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH, €€
(GyHKIMOHATIBHON I'PaMOTHOCTH,
HEo0X0 1Mo s peLeHus
NPaKTUYECKUX 337a4 M SKOJIOTUYECKH
00OCHOBAaHHOTO OTHOILIEHHUSI K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpenie;

- yMeTb TMpPOBOAUTH pacueTsl IO
XUMHAYECKHM (POpMYyJiaM U YpaBHEHHSIM
XUMHYECKUX peakuuii c
HCIIOIb30BAHUEM ¢buznuecKux
BEJIMYMH, XapaKTEPU3YIOINX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: MaccChl,
o0bema (HOpMasbHBIE YCJIOBHSI) T'a30B,
KOJIMYECTBAa BEUIECTBA; MCIOIb30BaTh
CHCTEMHBIE XUMHUYECKHE 3HAHUS IS
MPUHATUS PENICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYAIHsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
HUcnomap3oBath
COBPEMEHHBIE
CpeJlICcTBa MOKC-
Ka, aHaJIu3a "

B o6Gnactu IONCHHOCTHU HAY4YHOI'0 IIO-
3HaHHUA:

-C(I)OpMI/IpOBaHHOCTB MHPOBO33PCHUA,
COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO Ppa3BHUTHA HAYKH U 06]].[6-

- yYMETh IUIAHUPOBATh U BBINOJHATH
XUMUYECKUM DKCTIEPUMEHT (TIpeBpariie-
HHUS OPraHMYECKHUX  BEIIECTB  IIPHU
HArpe€BaHUM, IMIOJYyYCHUE OTUJIEHA U
HW3Y4YEHUE €r0 CBOMCTB, KaUeCTBECHHbIC




MHTEPIIpETanuu
uHpOpMaLNH, U

CTBEHHOW NPAKTUKH, OCHOBaHHOTO Ha
IHajore KyJIbTyp, CHOCOOCTBYIOILIETO

peakuuy Ha anbJIeruibl, KpaxMmani, YK-
CYCHYIO KHCJIOTY;

nH(OPMALIMOH- | OCO3HAHHIO CBOETO MECTa B IIOJH- | JIGHAaTypanusi OEJIKOB MpU HArpeBaHHH,
HBIC TEXHOJIO- KYJIbTYPHOM MUDE; [[BETHbIE peaklUuu OEeIKOB; MPOBOAUTH
TUH [T BBI- - COBEPIICHCTBOBAHUE S3BIKOBOM M | PEAKLUM HOHHOIO OOMEHA, ONpPENEIIATh
MOJIHEHHUS 33/1a4 | YUTATEIIbCKOM KYJIbTYpPhI KaKk Cpe/cTBa | CPEAy BOIHBIX pacTBOpOB,
npodeccuo- B3aUMOJICHCTBUSI MEXKy JIOJbMU U | KAYECTBEHHBIC PEAaKUUHU Ha cyabdar-,
HaJILHOU nes- IIO3HAHUA MUPA; Kap6OHaT‘ u XJIOpUA-aHHUOHEI, Ha
TEJABHOCTU - OCO3HaHME IIEHHOCTU HAY4YHOH Jes- | KaTHOH AMMOHMUS; pearb
TEJIbHOCTH, TOTOBHOCTH OCYHIECTBIATE | KCICPUMCHTAJILHBIC 3aa41 110 TCMaM
MPOCKTHYI0 ¥ HcciefoBatenbekyro | Meramns" — u  "Hemeramne") B
JEATENbHOCT MHAMBHUAYaNbHO u B | COOTBETCTBHHM C NPABUIAMH TEXHHKH
rpyne. 0€30macHOCTH TPU  OOpaIlllEHUH C
OByajieHHe yHUBEPCAIbHBIMU y4eO- | BOHIECTBaMU 1 N1abOpaTOPHBIM
HBIMH T103HABATEIbHBIMU JICHCTBHUS- obopynoBaHuem; HPCACTABIATE
ML pe3yabTaThI XUMHUYECKOTO
B) paGota ¢ HH(OpMATHEii: OKCHEPUMEHTA B dbopme  3ammcu
- BIAJETh HABBIKAMH IONy4eHHs uH- | Y PABHCHHH COOTBCTCTBYIOIIIX
(bOPMAIME M3 WCTOMHMKOB pazmpix | PEAKLHH H (dopMyITUPOBATH BHIBOJIBI Ha
TUIIOB, CaMOCTOSITENILHO OCYILECTB- OCHOBC ITHX pE3yJIbTATOR,
- YMETh aHAIM3UPOBATH XUMHUYECKYIO
JATh MOUCK, aHAIU3, CUCTEMATU3ALINIO
UH(POPMALIUIO, MOJTy4aeMyI0 U3 Pa3HBIX
U UHTEpIpeTanuio uHPOpMaIluu pas- .
HMCTOYHUKOB (cpencts MacCOBOM
JUYHBIX BUJOB U (OPM TIpEICTaBIIC-
] uH(popMaIu,cetb HTEpHET U IpyTrHe)
HHL, - BIAJIETh  OCHOBHBIMH  METOJaMHU
- CO3l1aBaTh TEKCThI B Pa3IMIHBIX HAYUHOTO TIO3HAHHA BONIECTB K
bopmarax ¢ yerom H%3HaquHH MH- | Y uMudeckux  siBICHUI (HabmroieHue,
dbopMalui W TEIEBOW ayTUTOPHH, H3MepeHHe, SKCTICPHMEHT,
BBIOMpAsi ONTUMANBbHYIO (OpMY TIpeli- MOJICTHPOBAHHE);
CTABJICHIS M BU3YyalIM3allnH, - yMeThb IPOBOJMTH  PAcyeThl IO
- OLCHHUBATL JAOCTOBCPHOCTB, JICTH- | ypyvgeckum GopMysiaM U ypaBHEHHAM
TUMHOCTb HMH(OpMaIUU, €€ COOTBET- XEMHUYECKHX peaxuuii c
CTBUE  MNpaBOBBIM M MOPAIBHO- | ycronp30BaHUEM bu3MUECKIX
9TUICCKUM HOpMaM, BEIINYMH, XapaKTEPU3YIOLIUX BEIIECTBA
- HCIOJb30BATh CPE/ACTBA MH(OPMA- | ¢ KoNMIECTBEHHOM CTOPOHBI: MAacCCHhl,
LIUOHHBIX U KOMMYHUKAllUOHHBIX T€X- | oobeMa (HOpMaJbHBIE YCIIOBH) Ta30B,
HOJIOTHH B PEIICHWH KOTHUTHBHBIX, | KOMMYECTBA BELIECTBA, HCIONb30BAThH
KOMMYHUKAaTHBHBIX W OPraHU3AlMOH- | cHCTEMHBIE XWUMHWYECKHE 3HAHHUSA I
HBIX 3a/1@4 C COOJIO/ICHUEM TpeOOBa- | NPUHATUS PpENIeHHH B KOHKPETHBIX
HHMI DPrOHOMMKH, TEXHHMKH O€30mac- | )KM3HEHHBIX CHTYyallMsiX, CBS3aHHBIX C
HOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, | BEMIECTBAMU M UX IIPUMEHCHHEM.
MPABOBBIX M ITHYECKHUX HOPM, HOPM
nH(pOpPMaIMOHHOHN 0€30MMacHOCTH;
- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U
3alMThl MHpOpPMALUU, HHPOpPMALHU-
OHHOI 0€30ITaCHOCTH JTUYHOCTH ;
OK 04

Pa6orats B K0I1-
JIEKTUBE U KO-
MaHze, d3pdex-
THBHO B3aHMO-
JIeHCTBOBATH C
KOJUIETaMH, py-

TOTOBHOCTh K CaMOpPa3BUTHIO, CaMoO-
CTOSITEJIBHOCTH U CAMOOIIPEIEIIEHUIO;
-OBJIaJICHUEe  HaBbIKAMH  y4yeOHoO-
HCCIEA0BATENBCKOM, IPOEKTHOM U CO-
LUAIbHOMN AESTEIbHOCTH;

OBnaneHue yHUBEpCalbHbIMU KOMMY-
HUKATUBHBIMU IEHCTBUSMH:

- yYMETh IUIAHUPOBATh U BBINOJHATH
XUMUYECKUM dKCTIEPUMEHT (TIpeBparie-
HHUS

OpPraHMYeCKUX BEHIECTB IPU HarpeBa-
HHH, TOJYYCHUE ITHIEHA U U3Y4YEHUE
€ro CBOMCTB, Ka4€CTBEHHbBIC PEaAKIUU
HAa aQIbJErubl, KpaxMall, YKCYCHYIO




KOBOJICTBOM, 0) coBMeCTHas JeSTEIbHOCTb: KHUCJIOTY;, JIeHaTypamusi OeIKOB MpHu
KIINEHTaMH - TIOHUMAaTh U HUCIOJB30BaTh MPEHMY- | HArPEBAaHHH, [[BETHbBIC PEAKIIMH OCITKOB;

1iecTBa KOMaHIHOW W MHAWBH]Yalb- | IPOBOAUTH PEAKIMM MOHHOTO OOMEHa,

HOM paloTHI; OTPEJIEIATh CPey BOJHBIX PACTBOPOB,

- NPUHUMATH IEJIM COBMECTHOM Jesi- | KaYeCTBEHHbIE pEakuu Ha cyibdart-,

TEJIBHOCTH, OPTaHU30BBIBATH M KOOp- | KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTH-

JUHUPOBATh ACUCTBUS MO €€ JOCTU- | OH aMMOHHS; pelarb SKCIepUMEH-

JKCHUIO: COCTAaBJIATh IUIAH JCHCTBMIH, | TadbHBIC 3a7aud o TemaMm "MeTasin!"

pacmpenenaTh poju ¢ yueTtoM MHeHul | 1 "Hemeramipl") B COOTBETCTBHUU C

YYACTHUKOB OOCYXJaTh pPE3ylbTaThl | MPaBUJIAMH TEXHUKH OC30MaCHOCTH

COBMECTHOH paboThI; npu oOpalleHUH C BELIECTBAMH U Jia-

- KOOpJIMHUPOBATh M BHINOJHATH pa- | OOpaToOpHBEIM 000pYAOBaHHEM; TIPE/I-

00Ty B YCJOBHSIX PEaJbHOTO, BUPTY- | CTaBJIATh PE3YJbTaThl XUMHUYECKOTO

QTBHOTO M KOMOMHHUPOBAHHOTO B3aW- | SKCIIEpUMEHTa B (JOpME 3alUCH ypaB-

MOJCHCTBHS; HEHHI COOTBETCTBYIOIIUX PEaKIUi U

- OCYHIICCTBIIATh TIO3UTHBHOE CTpaTe- | GOpMYyIUPOBaTh BBIBOJALI HA OCHOBE

THYECKOe TIOBEJIEHUE B PA3JIMYHBIX | ITHX PE3yIbTaTOB

CUTYalUsIX, TMPOSBIISITH TBOPUYECTBO U

BOOOpaXkeHue, ObITh UHUITMATUBHBIM.

OBnazieHue yHMBEPCAIbHBIMU PEryJsi-

TUBHBIMH JIEUCTBUSIMHU:

T) IPUHATHE Ce0sl U IPYTHUX JIFOACH:

- NPUHAMATh MOTHUBBI U APTYMEHTHI

JOpYTUX JIOJEH MpH aHaIu3e pe3yib-

TaTOB JEATEIbHOCTH;

- TpU3HABaThb CBOE MPABO U IPaBO

JIPYTHUX JII0/IeH Ha OMIHMOKH;

- pa3BUBATh CHOCOOHOCTH MOHUMATh

MHUP C TIO3UIUU JPYTOro YeI0BEKa.
OK 07. B obnactu 9KOJIOTHYECKOTO | -  CPOPMUPOBATH PEICTABICHUS:
CopmeiictBOBaTh | BOCIIUTAHHS: €CTECTBEHHOHAYYHOW KapTUHBI MHPA,
COXPaHEHHUIO - c¢OpMHUPOBAHHOCTH poJii XMMHUU B TIO3HAHWH SIBJICHHM
OKpY KaroIei IKOJIOTUYECKOMN KYJBTYPHI, | IPUPO/IBI, B hopmupoBaHUN
CpeIpl, MOHMMAHUE  BIMUSHUS  COIMAIBHO- | MBIIIUICHUS W KYJIbTYpPHl JUYHOCTH, €€
pecypcochepexe- | IKOHOMHUIECKUX MPOIIECCOB Ha | QYHKIIMOHATHHOU TPaMOTHOCTH,
HUIO, COCTOSIHME TIPUPOJHON M COLUAIBLHOMN | HEOOXOIUMOM JUTS pemeHns
3¢ heKTUBHO Cpelbl, OCO3HaHWE  MIOOAJTBHOTO | MPAKTUUECKUX 3a7a4 M JKOJIOTHYECKHU
JIeHCTBOBATH B XapakTepa dKOJIOTHYECKUX MpodsieM; | 000OCHOBAaHHOTO OTHOIICHHS K CBOEMY
Ype3BBIYANHBIX - TUJTAHUPOBaHUE W OCYIIECTBJICHHE | 3JI0POBBIO U IPUPOIHON CpeEIe;
CUTYaIUsIX JEUCTBUIM B OKpYXAIOIIeW cpelne Ha | yMeTh COOJII0AaTh MpaBUiia IKOJIOTHYe-

OCHOBE 3HaHUs LEJlell YCTOWYHMBOIO
pa3BUTUS YEJIOBEUECTBA;

aKTHUBHOE HETIPUATHE JEHUCTBUM,
NPUHOCSAIIMX  BPEA  OKpYXKarOLIEH
cpene;

- yMEHHUE IIPOTHO3UPOBATH
HeOIaronpusiTHbIC DKOJIOTUUECKHE
MOCJIEACTBUSI MPEAITPUHUMAEMBIX

JNENCTBUMN, IPEAOTBPALLATh UX;

- paclIMpEeHue OIbITa JEATEIbHOCTH
JKOJIOTHUYECKON HAIIPaBICHHOCTH;

- OBJIAJICHUE HaBBIKAMH y4yeOHO-

CKH 11€J€CO00pa3HOro IOBEJECHUS B
OBITY M TPYAOBOM JIE€ATENIBHOCTH B Ie-
JAX COXPAaHEHHs CBOEro 3J10pOBbS U
OKPY’KaroIlleW MPUPOAHONU CPEIbl; yUH-
ThIBaThb ONACHOCTh BO3JIEHCTBUS Ha
YKUBbIE OpraHU3Mbl ONpEEIEHHBIX Be-
LIECTB, IIOHMMas CMBICI IIOKa3aTens
MpPEACIIBHON JTOMYCTUMOW KOHIIEHTPA-
07071




HCCIIEIOBATENIBCKOM, MPOEKTHON U CO-
AATBHOM JEeATCIbHOCTH,

[IK 1.1. IIpoBo-
IUTH cOOpOU-
HBIE OTepaluu
repe. CBapKou
C UCIOJIb30Ba-
HUEM KOH-
CTPYKTOPCKOMH,
MIPOU3BO/I-
CTBEHHO-
TEXHOJIOTHYe-
CKOM M HOpMa-
THUBHOM JJOKY-

B oGmactu mnpodeccuonanusma: Tro-
TOBHOCTh K TPYIy, OCO3HAHHUE IICHHO-
CTH MacTepCTBa, TPYIOTIO0HE;
WHTEpEC K pas3Iu4HbIM cdepaM Mpo-
(beccroHaTbHON IATEIBHOCTH,
BHOCHUTH KOPPEKTUBHI B ICATEIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
[eIsIM, OIEHUBATh PHUCKH TIOCIE/-
CTBH JCSATEIBHOCTH;

pa3BUBAaTh KPEATUBHOE MBIIUICHUE
MIPH PEUICHUH KU3HEHHBIX MTPOOJIEM.
BBISBISATE  MPUYHHHO-CIICIACTBCHHBIE

3HaTh KJIacCU(UKANNIO KaOEIbHBIX H3-
JeNni 1 001acTh UX IPUMEHEHHUS

MEHTAIIHH. CBSI3H U aKTyaJH3HPOBATh 337a4y,

aHAJTM3UPOBATh MOJIYYCHHBIE B XOJ€

peLICHUs 3aJaull Pe3yJIbTaThl, KPUTH-

YEeCKH OIICHMBATh MX JIOCTOBEPHOCTD,

POTHO3UPOBATh M3MEHEHHE B HOBBIX

YCIIOBHSIX;

YMETh NIEPEHOCUTH 3HAHHS B ITO3HABA-

TEIbHYIO W TIPAKTHUYECKYIO 00J1acTu

KU3HEACSATSILHOCTH.

2. CTPYKTYPA U COAEP KAHUE YYEBHOU JUCHUIIJIMHBI
2.1. O0beM TMCUMILVIMHBI M BUABI y4e0HOH padoThl
Buj yueGHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbl JHCHUTIIHHBI 78
BT. U.:

1. OcHoBHOe coep:kaHue 72
BT. Y.:
TEOPETUIECKOEe 00yUeHHE 44
MPAKTUYECKHUE 3aHSITUS 16
1abopaTOPHBIE 3aHATHS 12
2. TlpodeccuoHaTbHO OPHEHTHPOBAHHOE COJAepKaAHME (CoAepKaHMe 5
NPHUKJIATHOT0 MOTYJISA)
BT. 4.:
TEopeTHYecKoe 00yueHue 4
NPaKTUYECKHUE 3aHATHS 2
1abopaTOPHBIE 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/IbHASL padoTa 00yYaroIuXcs M Mble KoMIIe-
4acoB TEeHUHH
OcHOBHOI pa3ien 72
1 cemecTp 34
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. Copnepxxanue yuyeOHOro MmarepuaJia
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 (KOBaJIGHTHAs, HOHHAsI, 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 XMMHUYECKHX 3JIEMEHTOB M UX COSAMHEHUI B COOTBETCTBHUH C mojiokenueM [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 MU 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.
peaxuui VYpaBHEHUs OKUCIIEHHUSI-BOCCTaHOBIIEHUs. CTeneHb okuciaeHuss. OKUCIUTENb U BOCCTAHOBU-
5 | Tenn. CocTaBieHUE U YpaBHUBAHUE OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIM METOJIOM 2
DJIEKTPOHHOTO Oasianca.
6 JlaGoparopHoe 3ansaTue Nel 5 0KO01
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU
KonudecTBeHHbIe OTHOIIECHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU. MOJTH
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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Pacyersl o ypaBHEHUSIM XUMUYECKUX PEAKLUi C UCIIOIb30BaHMEM MAacChl, 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 oo6mena. 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 cBOCTBA 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 CJIOXHBIX BELIECTB: OKCUJIBI, TUAPOKCUIBI 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 )KU3HEACATEIBHOCTH YeI0BEKa M OPTaHu3- 2
CTBA HEOPraHu4e- MoB. Koppo3us MeTasuioB: BHJIbl KOPPO3HH, CIIOCOOBI 3aIIUThHI 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 CBONCTBA 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
HUN 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 0K02
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, [Ipenmer oprannyeckoit Xumuu. Teopus cTpoeHust opraHuueckux coegunenniit 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 MaTepuasa 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): TOMOJIOTHUECKUN Psill, ©30MEpUsi, 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
IIpakTyeckoe 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 | IIpupomHbIe NCTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN r'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 KapOonoBsle kucnots! 1 3¢upsl. [IpuMeHeHne ykcycHoO# KHCI0Thl. MblIa Kak COJIM BBICIINX 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 coequHenst. OmacHOCTh BO3/ICHCTBHUS HA )KUBbIC OPraHU3MbI OpraHuye-
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
XUMHHECKMX IIpakTuyeckoe 3ansitue Ne7. CKOpOCTbh PeaKINK, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (aKTOPOB:
peaxuu. 35 TennoBble 3(h(PeKTb XUMUUECKUX peakIiii. XMMHUUECKOE paBHOBECHE U ero cMermeHue [Ipun- 8?8;
Xummieckoe nun Jle-lllarense. PemnieHue 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 (pU3MK0o-XUMHUUYECKUH TIporiecc. PacTBophl. 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 We- | 37 Hogetimue JOCTHKEHHA XUMUECKOH HAYKH 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 Oyayiieit mpodeCcCHOHANBHOM EeATENbHOCTH 0 TeMaM: POJIb XUMHUU
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 MPEyCMOTPEHBI CIEAYIOIINE CIIe-
[UAJIbHBIC TIOMEIIECHUS: YIeOHBI KAOMHET XUMUHU WU/WUJTH y4eOHOM XUMHUUYECKON JJabopaTopHH.

OobopynoBanue y4eOHOro kadbuHera (HArJsAHbIE TOCOOMSI):

HaGops! mapocTepKHEBBIX MO/IEIeH MOJIEKYJ, MOJIEJIN KPUCTANIMYECKUX PEIETOK, 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 SKPAaHOM, 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 HMINHAPBI, 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
I IPOOWPOK, CKIISTHKH JJISl XPAHEHUS] pEaKTHBOB, pa3aTOYHbIC JTOTKH; 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

Jlia npodeccun:
15.01.05 Ceapmuk (py4Ho#l ¥ YACTUYHO MEXAHU3HMPOBAHHOU CBAPKH
(HamIaBKM)

I'on HaGopa — 2025

Kpacnospck 2025
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1 MacmopT ¢oHIa OLIEHOYHBIX CPEACTB MO0 Y4eOHOH IUCHUIIMHBI

1.1 O6aacTb npuMeHennsi GOHIA OLIEHOYHBIX CPEACTB

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

mucuumInHel «XUMU S

Pe3ynpTaTel 0OcBOCHUSA OcHoBHBIE TIOKa3aTENIN Tun ®opma arrecTanuu
(0OBEKTHI OLICHUBAHMUS) OLICHKH pe3yJIbTaTa U UX (3aJaHUS (B COOTBETCTBUHU C yYEOHBIM
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. - IlpaBuibHO cocTaBisieT
(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.
- IlpaBuibHO onpenenser 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 uHGOPMAIIMOHHBIE TEXHOJIO- |MacCcOBOM HH(pOpMAIIUH, 3aHATUS

THH 1JI BBIIIOJIHEHHUS 3a1a4
npodeccuoHanbHOM e TelNb-
HOCTH

ceTh MIHTEpHET U npyrue)

UH(OPMAILIHIO.

- IIpoBoaut pacueTsl 1o

XUMUYECKUM (OopMysIaM U
YPaBHEHUSAM XUMHUYECKHUX

peaKkuuu.
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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
BBITIOJTHEHHUSI
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 TPYI0BOM
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  KaOelb-
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 ykazaHUs M0 UX BBITOJHEHUIO 0OpMIISieTCs 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 IEKTPOHHONW KOHGUTYpaluy atoMa. HayduTh 3anuchIBaTh
AIIEKTPOHHBIE U ANEKTPOHHO-Tpadudeckre GopMyiibl aTOMOB XMMHYECKHX dJIEMEHTOB. PaccmoTpeTh
AEKTPOHHYIO KJIACCU(DUKAIIMIO JIEMEHTOB: S-, P-, d —ceMelicTBa.

Xox padoThI:

3amanue Nel.

3anuInTe JEKTPOHHbBIE, AEKTPOHHO-Tpaduueckre GopMyibl aTOMOB XUMHUECKUX 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, HAUIIUTE (POPMYJTY €r0 BBICIIIETO OKCH/IA.

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
pacmpezienieHue JIEKTPOHOB 0 OPOUTAIISIM.

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

Kpurepun onenuBanus:

OmneHka «5» CTaBUTCSA, €CIIM 00YJaIOUIHIACS BHITOTHIII BCE 3a/IaHHs BEPHO.

Orenka «4» cTaBUTCS, €CIIM 00yUYaIOLITUICS 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 Jlaoparopubie 3ansaTus (J13)

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

JlaGoparopHoe 3ansiTue Nel

Tema: « OxkucaumenbHo-80CCMAHOBUMENbHbLE peakyuuy

Hean padotsl: M3yunTh BIUSHUE CPEbl HA OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
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 U3MEHEHHUH B OKpacke pacTBOpoB. OTMEThTE ATH 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:

Onwvim 2. Oxucienue nepmaneanama Kaaius 8 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) ¥ TIpUJIEHTE pacTBOp Cysb(uTa HATPUS 10 MOSABICHUS BUAMMBIX U3MEHEHUH B OKpacke pacTBOPOB.
OTMeThTE STH 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 OPTraHU3aAIMOHHO-TPYIOBbIC YMEHUS (TIOAICPKUBAIOTCS 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 MPOBEJICH HE MOJIHOCTHIO WIIH JOIYIIECHBI HECYIIECTBEHHBIC OIUOKH 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 ¢ BelecTBaMHu U 000PYI0BaHUEM, KOTOPAsi HCIIPABIISICTCS 110
TpeOOBaHUIO MpernoaBaTes.
OueHKa «2»:
1.momymiens! aBe (M 60Jiee) CyIIeCTBEHHBIC ONTUOKHU B XO/€ IKCIIEPUMEHTA, B 00BICHESHUH, B
odopmiteHnn paboTHI, B COOJIOICHUY MPABUJI TEXHUKH O€30ITaCHOCTH MPH pabOTe C BEIMECTBAMU
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 COCTAB MOJICKY/ HJIM CIIO’KHBIX 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 sneMeHThl 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? [ne B [ICD
pacrosyiaraloTcsi TAaKue JIEMEHTHI?

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

8.Kakoit 6anmaHc T0MKeH BbIIEPKUBATHCS B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiusix? Kak sto
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» cTaBUTCS, €CJIM 00y4YaIOLIUIICs OTBETHII Ha HE MEHEE ¥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 amomay
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HMNHCTpYKIMS : BBIOPATh IPABMILHEIA 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 (NPUHAMOU 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 npuHamo 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) pa3HOBHUJIHOCTbH ATOMOB OJHOTO U TOT'O K€ 3JIEMEHTA, UMEIOLIYI0 Pa3HOE YHUCIIO 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 OTPHULIATENLHOTO 3apsiia

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, c8oLucmea Komopwix 6y0ym nosmopsamcsi, 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
3st. Jlns nezo naubonee xapaxmepro:

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) [mATh BHEUTHHX 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.
Orenka «3» cTaBUTCs 32 paboTy, B KOTOPOU MPABIIILHO BBIITOJIIHEHO HE MEHEe Y2 3a/IaHUH.
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 mpumMepshl.
3. Kakue okuciauTensHO-BOCCTAHOBUTENBHBIE PEAKIIUU OTHOCSTCS K PEAKIUSIM
JTUCITPOTIOPITMOHUPOBAHUS (CAMOOKHUCIIEHUsI-cCaMOBOCcTaHoBNeHus)? [IpuBeauTe mpumepsl.
4. Kakue OKHCITUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUK MOKHO OTHECTU K PEaKIUIM
BHYTPUMOJICKYJISIPHOTO OKHCIICHUSI-BOCCTAHOBIIEHUS?
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» cTaBUTCS, €CIM 00y4YarolUIiCs OTBETUII Ha HE MEHEE ¥4 BOIIPOCOB 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-HPGSGHTaHI/H/I TOTOBATCA CTYACHTOM B BUAC C.]'Iﬁfl]lOB C UCIIOJIb30BaHUEM 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 aBTOpPA; HANMEHOBAaHHUE KOJUIE/IKA,

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 HeoOXOAUMBI UMIOPTHPOBAHHBIE OOBEKTHI U3 CYIIECTBYIOIINX HU(POBBIX
00pa3oBaTebHBIX PECypPCOB.

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

Kpurepun onenuBanus:
[IpesenTarus yuamierocs oreHuBaeTcs ot 1 10 3 6auioB MO CIEAYIONTUM 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. O60CHOBaHHOE MPUCYTCTBHE AaHUMALIUH.
Conepxanue
1. Conep:xaHue COOTBETCTBYET MIOCTABICHHOMN 3a/1aue;
2. Undopmanus mpuCcyTCTBYET B JOCTATOYHOM JJIS MIOHUMaHUS 00bEME, HO caiiibl He
MIePETPYKEHBI,
3. UmeroT MecTo 000CHOBAaHHBIE MIUTFOCTPALIUU, TPaQUKH, TaOIUIIbI;
4. Texct odopMiIeH TPaMOTHO ¢ cOOOIcHHEM Op(dOorpaPUIECKUX HOPM.

Orenka «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.Bonpocsl k qu¢¢epeHIIIPOBAHHOMY 3a4eTy:

1. OcHOBHBIE XMMHUYECKHE MTOHATHS: BEIIECTBO, aTOM, MOJIEKYIa, MOJIb, MOJISIpHAsl Macca,
MoJIeKyJsipHas Macca. [{aTh onpenenenue, IpuBeCTH MPUMEPHI.

2. XUMHYECKHE 3aKOHBI: 3aKOH COXPAHEHHUSI MAacChl BEIIECTBA, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTra/Ipo, CIEICTBUE 3aKOHA ABOTaJpo.

3. Tlepuommueckwuii 3axon .M. Menneneera. [lepuoandeckasi cucteMa XUMUYSCKUX JICMECHTOB.

Crpykrypa IICXO.

Crpoenue aroma. DneKTpoHHO-rpaduaeckas Gopmyra.

3aBUCUMOCTb CBOMCTB XUMHUYECKOTO 3JIEMEHTa U 00pa30BaHHbBIX UM BEILECTB OT MOJIOXKEHUS B

Ilepunonuueckoii cucreme .M. Menneneena;

6. Kiaccel HeopraHu4eckux COeIMHEHUIN: OKCUIBI, KUCTIOThI, OCHOBaHUs, coiu. Kiaccudukanus,
XUMHYECKHE CBOMCTBA.

7. TeHernueckas CBsI3b MEXIY KJ1acCaMH HEOPTaHUYECKHUX coenHeHHH. CxeMbl ypaBHEHUI

peaKumii.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DIIEKTPOIUTHUECKON JUCCOLUALINH.

9. Jluccoumarus KUCJIOT, IIeIouei, coyieid. CTeneHb TUCCOIUAIINH.

10. Peaxnum nonnoro oomena. Tumnsr PUO.

11. T'uaponus coneit. Peakuus cpens.

12. OxucnuTenbHO-BOCCTAaHOBUTEIbHBIE peakii. MeTo 3IeKTpOHHOro OanaHca.

13. OOmrast xapaKTepUCTHKA METAUIOB.

14. OOuiast xapakTepuCTUKA HEMETAJIIOB.

15. OcHoBHBIE MOJIOKEHUS TeOpUU cTpoeHus byrieposa.

16. OcobeHHOCTH OpraHu4ecKux BeuecTs. Mizomepus.

17. VYrneomoponbl, Ki1accupuUKaIs yrieBoa0POIO0B.

18. AunkaHbl: CTpOeHHE, HOMEHKIIATypa, U30MEpHs, CBOMCTBA, OTyYeHHE.

19. AnkeHBI: CTpOeHHE, HOMEHKIIATypa, H30MEpHs, CBOICTBA, MOTydeHHE.

20. AJNKUHBI: CTPOCHUE, HOMEHKIIATYPa, H30MEpUsi, CBOMCTBA, MOTyUYEHHE.

21. AnkamueHsl: CTpOEHUE, HOMEHKIIATypa, H30MEPHsI, CBOMCTBA, MOJTyUeHHE.

22. Apomarnyueckue yrieBOolOpobl: CTPOCHNE, HOMEHKIIATypa, N30MepHsl, CBOWCTBA, MOTyYeHHE.

23. Tlpupomnble NCTOUHUKY yTiieBonopoaoB. Hed s, mepepadboTka HedTH.

24. Kucnopoxcoaep:kaliiie opraHndeckie BeIecTBa, KiacCupuKamus.

25. CrnupThl: cTpoeHHe, HOMEHKIIATypa, H30MEpHs, CBOICTBA, IMOTydeHHE.

26. AnbIeruasl: CTpOCHHE, HOMEHKJIATypa, H30MepHsl, CBOUCTBA, OJTyUYECHHUE.

27. KapOoHOBBIE KUCIIOTHI: CTPOSHUE, HOMEHKIIATYpa, N30MEPHSI, CBOMCTBA, TIOJTyYCHHE.

28. CnoxHble 3(pUpbl: CTPOCHUE, HOMEHKIIATYpa, H30MEpHsl, CBOMCTBA, MOIy4YEHHE.

o~

©
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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'eneTnyeckas CBA3b MEXAY KjacCaMH OPraHUYeCKUX coeAMHEHNH. CXeMbl ypaBHEHUM
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 MOJIHOTO cropaHus 5 1 2,3 aumeTunOyranon-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 3TaHOIa HY)KHO OKUCIUTD JUIs osnydeHus 11 r stanand? (II0THOCTh 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 1715
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 JUIS PACTBOPEHHUS 2,7 T aTFOMUHUS?
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 06béM yriekucioro raza oopasyercs nmpu cropanuu 14 2,2-muMeTHI IEHTaHAS,
coneprkariero 15% mpumeceii?

CKOJIBKO TpaMM YIJIEKHCIIOTO ra3a U Bojbl 00pa3yeTcsi Mpu CrOpaHUU 8§ T TIeHTHHA?

CxompKko rpamMm cepeOpa BBIICIUTCS MPY B3aUMOJIEHCTBUH 75T, 3-METHII TeKCaHaJ,
cozeprkariero 5% npumeceil ,¢c okcuaoM cepedpa’?

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

Kaxkoii 00bem mporiena MoxHO ToxydnTh 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 YTJIEKHCIIOTO raza U BoJbl 00pa3yeTcss Mpu cropanuu 251 2-metui Oyrana?
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 00ydaroUIUiics OTBETHII Ha BCE BOIIPOCHI BEPHO M NTPABHIIBHO
pemunn 3aaady.
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Onenka «4» cTaBUTCS, €CIIM 00y4YaIOLIUICS OTBETUII BEPHO HA TEOPETUYECKHUE BOIPOCHI, HO €CTh
HE/IOYETHI TP PEIICHUH 33]1a4, WU, €CIIM 00YJaroIHiiCsl He TTOTHOCTHIO OTBETHII Ha
TEOPETUUECKHE BOIIPOCHI, HO BEPHO PELIII 3a]1auy.

OueHnka «3» CTaBUTCS 32 OTBET, B KOTOPOM IMTPaBUIILHO BBIMOJIHEHO HE MEHEE 72 OT BCEX 3aJIaHUM.
Onenka «2» ctaBuTCs 3a paboTy, B KOTOPO HE BBIIOJIHEHO 00Jiee MOJIOBUHBI 3a/IaHUH, HE
peleHa 3ajaqa.

KO HOBAJ10OBA MoanvcaHo unoposoii

noanucbto: KoHoBanoBa

CBeTJ'IaHa CeeTnaHa HukonaesHa
[aTa: 2025.06.09

H NMKOJ1aeéBHaA 09:22:06 +07'00'
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