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1.OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TUCIHUILIAHBI
XUMUA

1.1 MecTo AuCHMILVIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeJIbHOI IPOrpaMMBbI:
YyeOHas AUCHUIUIMHA «XUMHsD SBISICTCS 00s3aTENBHOW YacThiO 00IIe00pa3oBaTeILHOTO
IIUKJIa OCHOBHOW Mpo(ecCHOHANBbHOW 00pa30BaTeNbHOM MpOrpaMMBbl IO  CIEHUATBEHOCTH
38.02.07 bankoeckoe oeno
Pabouass mporpamma IucHMIUIMHBI pazpaborana B cooTtBercTBUU ¢ PI'OC cpeanero oOrmiero
obpazoBanus ¢ yuetom ®I'OC CIIO no cnenmansHoctr 38.02.07 bankoeckoe deno

Jucuununna HampasieHa Ha popmupoBanue OK 1o crenuasbHOCTH:

Koo Haumenoeanue komnemenyuu
KomnemeHyuu
OK-01 BeiOupare crnocoObl  pemieHust 3agad  Npo(ecCHOHANbHOM  AeATeNbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;
OK-07 ConelicTBOBaTh COXPAHEHUIO OKpYXammell cpeasl, pecypcocOepexeHHuIo,
NPUMEHATh 3HAaHWA 00 W3MEHEHUWU KJIMMaTa, HPUHLHUIBI OepekIMBOro
POM3BOJICTBA, 3PPEKTUBHO JICHCTBOBAThH B UPE3BBIYANHBIX CUTYaLIUSIX

1.2. Hean u miaHupyemblie pe3yabTATbl OCBOCHHUS IMCHUILIAHDI:

Llenn quCUIIINHBI:

®opMUPOBAHUE Y CTYJIEHTOB MPEACTABICHUS O XMMHUYECKOM COCTABIISAIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa KaK OCHOBBI MPUHATUS PEUICHUN B KU3HEHHBIX W MPOU3BOCTBEHHBIX
CUTyalUsiX, OTBETCTBEHHOT'0 MOBEACHUS B IPUPOIHON Cpeie.

1.3 Ilnanupyembie pe3yJibTaThbl OCBOEHHMSI 0011e00PA30BaTEJbHON AUCHMIUIMHBI B
coorBeTcTBUM ¢ PT'OC COO
OO0uue (IMYHOCTHBIE U MeTanpeAMeTHbIE) pe3yabTaThl:

B yacT Tpy10BOIr0 BOCHIUTAHMS:

- TOTOBHOCTD K TPY/y, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0IH00He;

- TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH TEXHOJOTMYECKON M COIMAIBHON HAIPaBJIICHHOCTH,
CHOCO6HOCTB HHULIUUPOBATD, IMJIaHUPOBATH n CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
JIESITCIIbHOCTb;

- HHTEpEC K pa3indHbIM chepaM mpodecCHOHATBHOMN IeATEILHOCTH,

OBgi1ajieHHe YHHBEPCAJbHBIMA Y4€OHBIMH MO3HABATEILHBIMH 1eHCTBUSIMU:

a) 0a30BbIC JIOTMYECKHUE ICHCTBUS:

- CcaMOCTOSATENIbHO (OPMYJIMPOBATh M aKTyalIM3HpPOBaTh NPOOJEMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJIS CPaBHEHUS, KIACCU(PUKALUU M
00001IeHHS;

- OIPEIENIATh LIEIH JSATSIBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHIKCHUS;

- BBIBJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX SABJICHUAX

- BHOCHTH KOPPEKTHUBBI B JIEATEIbHOCTH, OIICHHMBATh COOTBETCTBHE PE3YJIBTATOB LEISIM,
OLICHUBATh PUCKU HOCHGI[CTBI/II;’I ACATCIIbHOCTH,

- pa3BHBATh KPEATUBHOE MBIIIIJICHHUE ITPH PEIICHUH KU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIICIOBATEIBLCKUE ICHCTBUS:
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- BJIAJIETh HABBIKAMHU Yy4eOHO-HCCIIEIOBATENLCKON W MPOCKTHON JEeSATENbHOCTH, HAaBBIKAMU
paspenieHust mpooiem;

- BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H U aKTyIM3UPOBATh 33/1a4y, BEIIBUTATh THIIOTE3Y €€
pellIeHus, HaXOAUTh apryMEHTHI I JOKa3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh MapamMeTphl
U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATh MOJyUYEHHBIC B X0/ PEIICHHUS 331a4u PE3yJIbTaThl, KPUTUYECKU OI[CHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEIEeATEIbHOCTH;
- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

- BBIIBUTATh HOBBIE UJI€U, TIPE/IaraTh OPUTHHAIbHbBIE TOJXOAbI U PEIICHHUS;

- CIOCOOHOCTH MX MCIIOJIb30BaHMS B TO3HABATEILHOM U COIIMAIbHON MPAKTHKE

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hopMUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKd U OOIIECTBEHHOM NpPAaKTHKH, OCHOBAHHOTO HAa JHUAlOre KyJIbTyp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHME S3bIKOBOM M YUTATENBCKOM KYJIBTYpPHl KaK Cpe/ICTBAa B3aWMOJCHUCTBUSA
MEXTy JIF0JIbMU U TIO3HAHUS MUDA,

- OCO3HaHHWE I[IEHHOCTH HAay4YHOW JIEeSATeNIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH MPOCKTHYIO H
HCCIIEIOBATENLCKYIO JACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

OsBi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

B) paboTa ¢ nHpopMaIuei:

- BJIa/IETh HaBBIKAMH MOJyYEHUsI HHPOPMAIMK U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIIATh TIOMCK, aHAIM3, CUCTEMATH3alMI0O U MHTEPIpETalnio WHPOPMALUU Pa3THUYHBIX
BUJIOB U (hOPM TpeICTaBICHMUS;

- CO03/1aBaTh TEKCTHl B Pa3JIMYHBIX (popMaTax ¢ ydyeToM Ha3HaYeHHs WHPOpPMALUU U LEIeBOM
ayJIUTOPHUH, BHIOMpask ONTUMaJIbHYIO (POpPMY NPEICTaBICHUS U BU3YyaIH3allHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTh HH(OpMAIMK, €€ COOTBETCTBHE IPABOBHIM H
MOpaIbHO-3THUYECKUM HOpPMaM;

- WCIIOJIb30BaTh CPENICTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3al[MOHHBIX 3aJa4 ¢ coOJIofeHHeM TpeOoBaHUi
HPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTUEHBI, PecypcocOepekeHus, MPABOBBIX U 3TUUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJIQJICTh HAaBBIKAMHU PACIIO3HABAHUS U 3aLIUTHI HH(OpMaIuK, HH(POPMAIIMOHHON 6€30MacHOCTH
JUYHOCTH;

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSTEIFHOCTH U CaMOOTIPEIEICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIeI0BATENbCKON, TPOEKTHOM U COLIMATILHON eI TeIbHOCTH;
Ogi1ajieHHe YHUBEPCAJbHBIMUA KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

0) COBMeCTHas IeATeIbHOCTD:

- IOHUMATh U UCTIOJB30BATh PEUMYIIECTBA KOMAHHON ¥ HHIUBUIYaTbHOU PabOTHI;

- IPUHUMATh LEJIH COBMECTHOH AESITeNbHOCTH, OPraHU30BBIBaTh M KOOPAMHHUPOBATH ACHCTBUS
[0 €€ JOCTHKEHHIO: COCTABJIATh IUIaH JACUCTBUM, PacIpeneisiTh pPOJIM C YYETOM MHEHUH
Y4aCTHUKOB 00CYKJaTh pe3yIbTaThl COBMECTHOU padOThI;

- KOODAWHHPOBATh U BBIIOJHATH pPa0OTy B YCIOBHUSX pEaTbHOTO, BUPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aMOJICHCTBHS;

- OCYIIECTBJIATh MO3UTHBHOE CTPATETHYECKOE MOBEACHUE B PA3IUYHBIX CHTYAIUSIX, MPOSBISATH
TBOPUYECTBO U BOOOpaskeHUe, ObITh NHULIMATUBHBIM

Ogi1ajieHHe YHUBEPCAJBLHBIMU PEryISTHBHBIMH 1€HCTBUSIMU:

T') IPUHATHE Ce0s U APYTHX JTFOJCH:
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- IPUHUMATh MOTUBBI U aPTyMEHTBI IPYTUX JIFOACH IIPU aHAIU3€ PE3yIbTaTOB IEATEIBHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTHUX JIFOJIeH Ha OMIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHMMATh MHP C MO3UIMU APYTOTO YEJIOBEKa;

B 00.1acTH 3K010rH4€CKOr0 BOCIIUTAHUSA

- C(l)OpMI/IpOBaHHOCTB YKOJIOTHUECKOU KYJBbTYPBI, IIOHUMAaHHUEC BIIMAHUA COUAJIbHO-
HSKOHOMUYECKUX IMPOLECCOB HAa COCTOSIHME MPHUPOIHOM M COLMAIbHOM Cpeibl, OCO3HAHHE
r7100aTBbHOTO XapaKTepa 3KOJOTHIECKUX POo0IIeM;

- TIUTAHUPOBAHUE U OCYILIECTBIICHUE JICMCTBUIM B OKPY’KAIOLIEH Cpelle HA OCHOBE 3HAHUA Ieei
YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE NEUCTBUMN, TPUHOCAIINX BPEl OKPYKAIOIIEH Cpee;

- YMCHHC NIPOTrHO3UPOBATH He6HaI‘OHpI/I$ITHLIe 9KOJIOTUYCCKUEC NTOCIACACTBUA NPCANIPUHUMACMBIX
JIEUCTBUIA, MPEIOTBPAILATh UX;

- paCcipCHUC ONbITa ACATCIBHOCTU HKOJIOTHUECKOU HAITPaBJICHHOCTU;

- OBJIaJICHUE HaBBIKaMH Y4eOHO-HCCIIe10BAaTEIbCKON, MPOSKTHOM U COLIMAIbHON AESITENbHOCTH.

JAucuunianHapHblie (MpeaMeTHbIE) pe3yJbTaThl 00y4YeHHs :

- BJIaACTh CUCTEMOM XMMHUUYECKHX 3HaHI/II71, KOTOpast BKIKOYACT: OCHOBOIIOJIArarOIINC TMOHATUA
(XMMHYECKHUH AJIIEMEHT, aTOM, dJIEKTPOHHAss 000J0UKa aToma, S-, p-, d-3JIEKTpPOHHBIE OPOUTAIH
aTOMOB, HOH, MOJICKYJIa, BaJCHTHOCTb, 3JICKTPOOTPULATCILHOCTb, CTCIICHb OKHCJICHU,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA 00beM, YIJIEPOJIHBIM CKEJeT,
(byHKIMOHATBHAS TPYyNNa, paauKal, HW30Mepusi, U30MEpbl, TOMOJOTUYECKHHA psa, TOMOJIOTH,
YTIEBOIOPOAbI, KHCIOPO- U a30TCOJEpIKAIINE COeIMHEHUS, ONOJIOTMYECKN aKTUBHBIE BEIIECTBA
(yrimeBojsl, JKUpBI, OENKH), MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISIpPHBIC
COCJIMHEHUS, KPUCTAJUIMUECKas pelieTka, THUIbl XUMHYECKHX peakiuuil (OKHCIUTENbHO-
BOCCTQHOBUTEINIbHBIC, 9JK30-U DJHJOTEPMUYECKHE, pEaKIU MOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAs JUCcoLraIus, OKHUCJIUTEb,
BOCCTAaHOBHUTEIb, CKOPOCTh XMMHUYECKON pEakliii, XUMUYECKOE PaBHOBECHUE), TEOPUH U 3aKOHBI
(Teopusi XUMHYECKOTO CTPOCHHUS opraHnyeckux BemectB A.M. bytiepoBa, Teopwus
JJIEKTPOJIUTUYECKON  Jucconuanuy, nepuoauyeckuii 3akoH JM. MenneneeBa, 3akoH
COXpPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUH, (AKTOJIOTHUYECKHE
CBEJICHUS O CBOWCTBaX, COCTaBe, MOJIYYEHHH U O€30MIaCHOM HCIOJIb30BAHUU BAKHEUIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUECKON ACSITETLHOCTH YEIOBEKA;

- YMCTH BBIABJIATH XAPAKTCPHBLIC MPHU3HAKKW U B3aNMMOCBA3bL U3YYCHHBIX HOHHTHfI, NPUMCHATH
COOTBETCTBYIOIIME TMOHSATHS TPU OMNHCAHMU CTPOEHUS U CBONCTB HEOPTaHUYECKUX H
OpraHU4YCCKUX BCUICCTB U HUX HpGBpﬁLLIGHPIfI; BBISIBIISITH B3aMMOCBS3b XUMHYECKUX 3HAHUU C
MOHSTUSMHU U IPEJCTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMCTh HCIIOJIb30BAaThb HAWUMCHOBAHUA XUMHYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHAPOAHOI'0 COHO3a
TEOPETUUECKON U MPUKIATHON XUMHUH U TPUBHAJIbHbIE HAa3BaHUS BaXKHEUIINX BEIIECTB (ITHIICH,
alleTWIICH, TIIMIEpuH, (eHon, GopManbaerua, YKCyCHas KHCIIOTa, TJHMIMH, YTapHbIA ras,
YTJIEKUCIBIA Ta3, aMMHaK, ralieHas W3BecTb, HEralmieHas M3BeCTh, MUThEBas coja U JIPYrux),
COCTaBJIATH q)OpMy.HLI HCOPraHNYCCKUX MU OPraHUYCCKUX BCHICCTB, YPAaBHCHUA XHUMHYCCKUX
peakiuii, 0OBACHATh UX CMBICH; MOATBEPKAATh XapaKTEpPHbIE XUMHYECKHE CBOICTBA BEILECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMU U 3aITHUCIAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ;

- YMeThb YCTaHABJIMBATh MPUHAMICKHOCTh H3YYCHHBIX HEOPraHWYECKMX M OPTraHUYEeCKUX
BCIICCTB K OMNMPCACIICHHBIM KJIAaCCaM W TIpylIiaM COGHHHGHHﬁ, XapaKTCPU30BaTh UX COCTAaB H
Ba)KHEHIIMEe CBOMCTBA; OMNpENeNsITh BHUIbl XUMHUYECKHX CBsi3eld (KOBaJIeHTHas, HOHHa,
MCTAIINYCCKad, BOI[OpO[[HaSI), TUTIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(bI/IL[I/IpOBaTB
XUMHUUYECKHE PeaKIi;
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- copMHUpPOBATH MIPEJICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa, POJIU XUMHUU B MO3HAHUU SIBJICHUN MPHUPOABI, B GOPMUPOBAHUN MBIIIICHUS] U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOW IS PEIICHUS MPAKTHUYECKUX
3a]1a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN Cpelie;

- YMETh IPOBOJIUTH PACUETHI 10 XUMHUYECKUM (DOPMyIIaM B YPaBHEHHUSIM XUMUYECKUX PEaKIUi C
UCIIONIb30BaHNEM (U3UYECKUX BEJIMYMH, XapaKTEPU3YIOUIMX BEHIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIIOBHS) T'a30B, KOJTUYECTBA BELIECTBA; UCIOIb30BATh
CHUCTEMHBIE XHMMHMYECKHE 3HAHUS U1 HPUHATUS PpEIIEHWH B KOHKPETHBIX KU3HEHHBIX
CUTyaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

- YMETh IUIAHUPOBATh U BBHIMOJHITh XUMHUECKUHA AKCIEPUMEHT (TpEBpallleHUus OPraHUYeCcKuX
BEILIECTB NPH HArpeBaHUM, MOJIyYCHHE ATUJICHA W H3YyUYECHHUE €ro CBOWCTB, KauyeCTBEHHbIC
peaKkiuu Ha aJlbJEeruJbl, Kpaxmall, yKCYCHYIO KHCIIOTY; JeHaTypauus OelKOB MpU HarpeBaHUH,
[[BETHBIC PEaKIMK OEIKOB; MPOBOJUTH PEAKIIMA HOHHOTO OOMEHA, OMpPENeNsITh CPEeIy BOJHBIX
pacTBOpPOB, KaueCTBEHHBbIE PEaKIMH Ha Cylb(har-, KapOOHAT- U XJIOPUI-AaHUOHBI, HAa KaTHOH
aMMOHUSI; pelllaTh SKCIEpUMEHTANIbHbIE 3a7auu 1no TemaM "Meramisl" u "Hemeramns") B
COOTBETCTBUU C TMpaBWIaMHU TEXHUKM OE30MacHOCTH MpH OOpallleHUH C BeUIeCTBAMH U
1abopaTOpHEIM 00OpYIOBAaHUEM; TPEACTABIATh PE3yJIbTaThl XMUMHUYECKOTO JKCIEPUMEHTa B
dbopMe 3anucu ypaBHEHHI COOTBETCTBYIOIIMX peakIHii U (GOpMyIHpPOBATh BHIBOIBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

- YMeThb aHaJU3UPOBATh XHWMHUYECKYI0 HH(OPMAIMIO, MOJIYy4YaeMyl0 U3 Pa3HbIX HCTOYHHMKOB
(cpencTB MaccoBoit nH(popMaruu, cetb IHTepHET u 1pyrue);

- BIAJETh OCHOBHBIMM METOJAaMU HAYYHOTO IO3HAHUS BEIIECTB U XMMHYECKUX SBJICHHUU
(HabmoieHne, U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh IPOBOJUTH PACcUeThl 10 XUMUUYECKUM (HOpMysiaM U YpaBHEHHUSIM XUMUYECKUX peakiuil ¢
UCTIONIb30BaHUEM (DU3MUYECKUX BEIIMYMH, XapaKTEPU3YIONIMX BEHIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHSI) Ia30B, KOJMYECTBA BEUIECTBA; MCIOIb30BATh
CHUCTEMHbIE XHWMHUYECKHE 3HAHUS U1 NOPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTyalUsiX, CB3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM

- YMETh IUIAaHUPOBATHh U BBHIMOJIHATH XUMUYECKHM SKCHEPUMEHT (IIPEBpAIICHUS] OPraHUYEeCKUX
BEILIECTB NPH HArpeBaHWM, MOJIyYEHHE OSTWIEHA W H3YyYEHHE €ro CBOWCTB, KayeCTBEHHbIC
peakIuK Ha ajbJeruibl, Kpaxmal, YKCYCHYIO KHCJIOTY; JA€HaTypauus OelKOoB IpU HAarpeBaHUH,
[[BETHBIE pEaKIMHU OENKOB; MPOBOJUTH PEAKIUd HOHHOTO OOMEHa, ONpPENeNsTh Cpeay BOJHBIX
pacTBOpPOB, KaueCTBEHHBIC PEAKIMH Ha Cylb(harT-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha KATHOH
aMMOHWUSI; peIIaTh SKCIEPUMEHTAIbHBIE 3amadu 1mo TemaMm "Mertamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWIAMH TEXHUKH OE30MACHOCTH TMPH OOpAaIleHUH C BEUIECTBAMH U
71ab0paTOpHBIM 00OpYyIOBaHUEM; MPEACTABIATH PE3yJbTaThl XMUMHUYECKOTO JKCIEPHMEHTa B
dbopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX PEAKIHid ¥ (OPMYyJIUPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3yJIbTaTOB

- copMHUpPOBATH MIPEJICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa, POJIU XMMHUU B MO3HAHUU SIBJICHUN MPHUPOABI, B GOPMUPOBAHUN MBIIIICHUS] U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOW IS PEIICHUS MPAKTHUYECKUX
3a]1a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U MIPUPOTHOMN Cpelie;

- YMEThb COOJIOAATh MpaBUiIa SKOJIOTMYECKH I11€JIeCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM
JIEATEIbHOCTH B LENSAX COXPAHEHHMS CBOETO 3J0POBbS M OKpYXKarOLEH NPUPOJHOU CpPEJbI;
YUYUTBIBATh OMACHOCTHh BO3JICUCTBUS HA >KMBBIE OPTraHU3Mbl ONPEICICHHBIX BEIIECTB, TOHUMAs
CMBICJI TTOKA3aTeNs MPEIEIbHOM T0ITyCTUMON KOHIICHTPALIUH.
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«POCCUVICKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK
PIYTUC

Auecm 7

2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA3OBATEJIBHOM JUCIHUILJIAHBI
2.1. O6beM TUCIMIUIMHBI U BUIBI YIeOHOU PabOThI

Buj yueOHoit padoThI

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHHUILIMHBI 46
B T.4.

OcHOBHOe co/iep:KaHue 40
BT. U.:

TeopeTuIeckoe 00ydeHue 21
MIPAKTUYECKHUE 3aHATUSA 9
1a00paTOPHBIC 3aHITHS 10
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoaepKaAHNe 6
NPHUKJIAHOTO MOYJIsI)

BT. U.:

TEOpEeTUYECKOe 00yUeHUE 2
IIPAKTUYECKUE 3aHATUS 4

IIpomeskyTouHasi arrecTauus (1uddepeHINpOBaHHbIN 3a4eT)

2 cemecTp
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PryTUC Aucm 8
2.2. TemaTtndeckuil m1aH U cofepKaHUE JUCIUILINHBI
HaumeHoBaHue Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(eCcCHOHAIBLHO-OPHMEHTHPOBAHHOE), O6nem uacos |[Popmupyembie
pa3aeyioB M TeM JIaDopaToOpHbIe U NPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOAYJIb KOMIIeTEeHIIUMN
1 2 3 4
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMMH
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJia OK 01
OcHOBHBIE ~ XMMHYECKHE | XUMUYECKHA dJIeMEHT. AToM. Sapo aToma, U30TONBL.  JJCKTPOHHAs  000JO0YKa. 1
TIOHSITHS u 3aKOHBI, | DHEPreTUUECKHe YPOBHH, TOXYypOBHU. ATOMHBIE opOuTamu, s-, p-, d- DSJICMEHTEHL
CTpOECHHE aTOMOB | OcoOEHHOCTH pacIpeieseHUs] SJIEKTPOHOB IO OpOUTAIAM B aToMax JJIEMEHTOB IEPBBIX
XUMUYECKUX IJIEMEHTOB YETRIPEX MEPUOOB. DIEKTPOHHASI KOHGUTYpalrs aToMOB.OCHOBHBIE XUMHUECKHE 3aKOHBI
IIpakTuyeckue 3aHATHS
[Ipaktuueckas pabora Nel. «OcCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XMMHUU WU PACUEThI IO
YPaBHEHUSIM XUMUYECKUX PEaKLIUM».
OTtHocuTeNbHBIE ATOMHAS M MOJIEKYJIIpHas Macchl. MounspHas Macca. KonnuecTBo BeliecTsa.
MaccoBast fons BemiectBa. 3akoH ABoraapo. ModspHblii 00beM razoB. OTHOCUTEIbHAS 1
IUIOTHOCTh Ta30B. PacdeTsl MO ypaBHEHUSM XHMHUYECKUX pPEaKIui C HCIOJIb30BAHUEM
MAacCOBOH JIOJIH BEIIECTBA, 00beMa (HOPMAJIbHBIEC YCIOBHsI) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 1.2. OcHOBHOE co/Iep:KaHue
[Teproguyiecknii 3akOH U | [lpakTHYECKHE 3AHATHS
Ilepronuyeckas  CHCTeMA | [paxTuueckas pabota Ne2. «M3yueHHe NepHOIMYECKHX 3aKOHOMEPHOCTEH M HX B3aHMOCBS3H 1

XUMHYECKHX  DJIEMEHTOB
. W. MengeneeBa, HX
CBA3b C  COBPEMEHHOH

TeOpI/Ieﬁ CTPOCHUA aTOMOB

CO CTPOEHUEM aTOMOB).

[Tepuoanueckas cucrema xumuueckux 3neMenToB [[.M. MenneneeBa. CBsizb NEPUOIUYECKOTO
3akoHa W Ileproanyeckoil CUCTEMbl XUMHYECKHX DJJIEMEHTOB C COBPEMEHHOM TeOopHueH
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHUMHUYECKHUX DJIEMEHTOB,
o0pa3yeMbIX UMM HPOCTBIX U CIOXHBIX BEUIECTB MO rpymmnaMm u nepuojam Ilepuoanueckoit
CHUCTEMBbI. 3Hau€HUE MEPUOJNYECKOr0 3aKOHAa MU CHUCTEMbl XUMHUYECKUX syemeHtoB J[.U.
MeHeneeBa B pa3BUTHH HAYKH.

VYcraHoBneHUE CBS3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHUX AJIEMEHTOB M MEPUOAUYECKUM
W3MEHEHUEM CBOMCTB XHMMHMYECKMX JJIEMEHTOB M HUX COEAMHEHUN B COOTBETCTBHUH C
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nosoxxenueM  [lepuogmueckol  cucreMbl.  PemeHne  NpakTHKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha XapaKTepH3alMi0 XMMHUYECKHUX JIeMeHTOB «Mertamnuueckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHMYECKUX DJJIEMEHTOB B COOTBETCTBHUU C MX JJIEKTPOHHBIM
CTPOCHHEM M TIOJOKEHHUEM B IIEPUOJUYECKOW CHCTEME XMMHMUYECKHX ayeMeHToB JI.H.
Menzaeneesay

Tema 1.3.

Crtpoenue BEIIECTBA

1 NpHpoAd XUMHHCCKOM |Copepxanme yaeGHOro MaTepuasaa

CBSI3H. MHoroo6pasue

BEIIECTB
Crpoenue BemecTBa. XUMUYECKast CBS3b. BUIBIXMMUYECKON CBS3H (KOBaJCHTHAs! HEMOJSpHAs
U TMOJISIpHAsi, NOHHAs, MeTajulndeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW XUMHUYECKOU
cB3M (OOMEHHBII M  JIOHOpPHO-aKLENTOpHBIM). Bomoponnas cBs3b.  BasieHTHOCTS. OK 01
DIeKTpOOTpUIATENbHOCTh. CTeneHb OKHcIeHUs. MIOHbI: KaTHOHBI M AHUOHbI
IIpakTnyeckue 3aHATHA
[Ipaktrueckas padota Ne3. «CTpoeHHE BEIIEeCTBa U MPUPOIa XUMUICCKON CBS3HY.
JleMoHCTpanuss Mojieneld KpUCTAJUIMYECKUX DPELIeTOK: MOHHOM (XJIOpuA HaTpHs), aTOMHOU
(rpadut u anmmaz), MOJEKYISIPHOU (YTJIEKHCIBIN Ta3, HO/d), METAJUTMYECKOW (HaTpUid, MarHuw,
Menp). Pemenne npakTudeckux 3afaHUil HAa COCTaBJICHUE JIEKTPOHHO-Tpauueckux (Gpopmyit
3J1eMEeHTOB 1—4 neprojoB

Tema 1.4. Conepxanune y4eOHOro MaTepuasa
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Knaccudukanus,
u HOMEHKJIaTypa
HCOPTraHNYCCKUX BCIICCTB

Knaccudpukauus Heopranmueckux BemecTB.HomeHknIaTypa HEOpPraHMYEeCKHMX  BEIIECTB
(oxcuabl, THUAPOKCHUIBI, KHUCIOTHI, CONM). BemecrBa MOJEKYJISPHOTO M HEMOJEKYJSIPHOTO
CTpOEHUS. ArperatHble COCTOSHHUSI BemlecTBa. Kpucramanmueckue W amMoOpQHBIE BEIIECTBA.
3aKOH TIIOCTOSIHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAJUIMYECKUX pEIIETOK (aToMHasd,
MOJIEKYJISIpHAsl, MOHHAs, MeTajuInyeckas). 3aBHUCHUMOCTb CBOMCTBa BELIECTB OT THUIIA
KPUCTAJJINYECKON PEIIETKU

IIpakTHYecKkue 3aHATHSA

[IpakTuyeckas padora Ne4. «HomeHKIIaTypa HEOPTaHUIECKUX BEIIECTB.

Pemenne npakTHyeckMx 3aJaHuUM [0 KJIACCHU(UKALMM, HOMEHKJIAType U XMMHUYECKUM
(dbopMynaM HEOPraHMYECKMX BEUIECTB PA3IMYHBIX KIAcCOB (yrapHbId ra3, yIieKHCIBIA ras,
aMMMaK, raiieHasl U3BeCTh, HeralieHas U3BeCTh, IUThEBasl CO/la U IPYI'HX): Ha3BaHMs BEIECTB
no MexayHapoanoit (MIOITAK) mnm TpuBMaibHOW HOMEHKIATYpE M COCTaBIIEHHE (HOPMYIIBI
XMMUYECKHX BEIECTB, ONpeieseHHe MPUHAMIEKHOCTH K kiaccy. llomck mHpopmanuu mno
Ha3BaHUAM, HIECHTH(UKATOpAM, CTPYKTYpHBIM (hopMyiiamM. AHaIN3 XUMUYECKOH MHPOpMAaLUH,
MOJIyyaeMoil M3 pa3HbBIX HMCTOYHHUKOB (CpeAcTB MaccoBoil mHpopmainuu, cetb WHTepHET U

JpyTHE)

OK 01

Tema 1.5.
Tunel XUMHUYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckass peaknus. Krnaccupukanys XMMUYECKUX peakluii B HEOPraHHYeCKOW u
OpraHWYECKONW XUMHHU. 3aKOHBI COXpPAHEHHUS MacChl BEIIECTBA, COXPAHEHUS W TPEBPAIICHUS
SHEPTMM TMpPU XUMHYECKUX peakuusx. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKLUUU
(YpaBHEHHS OKHCIIEHUSI-BOCCTAHOBJICHUS, CTEIIEHb OKUCIICHHS, OKUCIUTEh U BOCCTAHOBUTEID,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKUMU B IPUPOJE, IPOU3BOJACTBEHHBIX IpoLeccax M
KU3HEIEITEIIbHOCTH OPTaHU3MOB)

OK 01

10
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Tema 1.6.
CxopocTb
peaKkuum.
paBHOBecCHE

XUMHUYECKUX
XHUMHUYECKOE

Conep:xanue y4eOHOro MaTepuaJa

CKOpoCTh peakIiM, €€ 3aBUCHUMOCTb OT pa3iM4yHbIX (PAKTOPOB: HPUPOABI pPEArupYIOLINX
BEILIECTB, KOHIIEHTPALIMM PEarupyrollUX BEIIECTB, TEMIIEpAaTypbl U IUIOMAAU PEAKIHUOHHOU
noBepxHOCTU. TeroBbie 3 (HEeKThl XUMUYECKHX PEAKLUi: IK30- U SHIOTEPMHUYECKHE PEaKIHH.
O6patumbie peakiuu. XHUMHUYECKoe paBHOBecHe. DaKTOpHI, BIHUAIONIME HA COCTOSHHUE
XUMHUYECKOTO paBHOBECHs (KOHUEHTpAIMsl PEareHTOB WM MNPOAYKTOB pPEaKLWHU, JABICHUE,
temneparypa). [Ipunnun Jle HlaTtense

IIpakTHYecKue 3aHATHA

[Ipaktuyeckas pabora Ne5. «BiumsHHe pa3nuuHbIX (DAaKTOPOB HAa CKOPOCTH XUMHYECKOU
peakuum».

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHWN Ha aHainu3 (AKTOPOB, BIUSIOMIMX Ha
U3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIMH. 3aBUCUMOCTb CKOPOCTH XUMHYECKON pPEaKkLUU OT
IIPUCYTCTBUS KaTaau3aTopa Ha IPHUMEPE PA3JIOKEHHA IEPOKCHAA BOJAOPOJA € IOMOLIBIO
JUOKCHJa MapraHila M Karajasbl. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha
npuMeHeHue npuHiuna Jle-Illarense 1 Hax0XKIEHUs HAINpPaBICHUS CMELICHUS PABHOBECUS
XMMHUYECKOM peakiuy M aHaiu3 (aKkTOpOB, BIMAIOUIMX HAa CMELIEHHE XUMHUYECKOTro
paBHOBECHS

OK 01

11
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Tema 1.7.
PactBopsI, TeOpus
BJIEKTPOJIUTUYECKOMN

NUCCOLIMAIIMM U WOHHBIN
o0MeH

Conep:xanue y4eOHOro MaTepuaJa

PactBopbl. Buuabl pacTBOpoB IO COAEP)KAHHUIO PACTBOPEHHOI'O BEIIECTBA. PacTBOPUMOCTS.
[lonste o aucnepcHbIX cucreMax. VIcTuHHBIE M KOJJIOMIHBIE pacTBOpbl. MaccoBas nois
BemecTBa B pactBope. [IloHstue o BomopomHoMm mokasatene (pH)  pactBopa.
Onexktponutnyeckas auccouuanus. CuiibHble U Cia0ble AJIEKTPOJIUTHL, HEIIEKTPOJIUTHI.
Peakiiuy HOHHOTO 0OMeHa

JlaGopaTopHbIe 3aHATHS

JlabopaTtopHnas pabota Nel «IIpuroroBineHnue pacTBOpoOB».

[TpuroroBieHre pacTBOPOB 33JJaHHON MAacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBA, IIPOBEICHHE
peaknmii MOHHOTO OOMEHa, OIpeNeNeHHe Cpelnbl pPAacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEPCAJIbHOTO MHAMKATOpa (KUCNas, HeWTpallbHas, IIENOYHas). 3aJaHus Ha COCTaBIICHUE
HMOHHBIX peakuui. PeleHne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUWM Ha PacTBOPSI,
WCIIO0JIb3yEeMbIC B OBITOBOM W MPOU3BOJICTBEHHOMW JCSITEIBHOCTH YEJI0OBEKa

OK 01
OK 07

Kountpoabnas padora 1

CrpoeHue BellecTBa U XMMUYECKHE peakuuu (o paszaeny 1)

Pasnea 2. Heoprannuyeckasi xuMust

12
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Tema 2.1.
DU3NKO-XUMUYECKUE
CBOMCTBA HEOPTraHWYECKHUX
BELIECTB

Conep:xanue y4eOHOro MaTepuaJa

Meramnbl. Ilonoxxenne MeramioB B llepuoanyeckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI DIJIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme ¢undeckue
cBoicTBa MeTayuioB. CmiiaBbl METAIOB. DJIEKTPOXUMHYECKUH PpsJi HANPSKEHUH METaIUIOB.
XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAJJIOB (HATPUH, KM, KaabllUid, MAarHUM, aJIFOMUHUH,
LIMHK, XPOM, JKeNe30, MeOb) U uX coenuHeHHil. OOImmMe crnocoObl MOTYYeHHs] METaIoB.
[IpuMeHeHne MeTaIoB B OBITY U TEXHUKE

Hemerannel. [lonoxenue HemeramioB B Ilepuoamueckoil cucteMe XMMHUYECKHX 3JE€MEHTOB
J.1. MenneneeBa 1 OCOOCHHOCTH CTpOEHUS aTOMOB. DH3MYECKHE CBOWCTBA HEMETAJUIOB.
AJTIOTpONHS HEMETAIIOB (Ha MpUMEpPEe KUCIOpoaa, cepsl, pochopa u yriepoaa). XumMuueckue
CBOMCTBa M TPUMEHCHHE BAXHEHIIMX HEMETALIOB (TallOTEHOB, Cephbl, a30Ta, ¢ocdopa,
yrjaepojia MU KpeMHHUs)) UM UX COCIMHEHUH (OKCHJIOB, KHCIOPOJCOACPKAIUIUX KHUCIOT,
BOJIOPOAHBIX coenHeHMH). [[ppuMeHenrne BaXKHEHITUX HEMETAIUIOB U X COSMHEHUHN

XYMHYECKHE CBOMCTBAa OCHOBHEIX KJIAaCCOB HCOPTraHNYCCKUX BCHICCTB (OKCI/IIIOB, THUAPOKCUIOB,
KHCJIOT, coJiell u ,I[p) I'enetnueckast CBS3b HEOPTraHUYCCKUX BCHICCTB, IMPUHAIICKAIINUX K
Pa3INIHbIM KJIaCCElM.3aKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX
COC,I[HHeHHﬁ, BBICHINX OKCHUIOB U THAPOKCHUIIOB

IIpakTHYecKue 3aHATHA

[IpakTuyeckas padora Ne6. « DU3UKO-XUMUUECKHE CBOMCTBA HEOPTAHUYECKUX BELIECTBY.
CocraBieHHe YypaBHEHUH XUMHMYECKMX pEakIMd C ydacTHEM IPOCTBIX M  CIOYKHBIX
HEOPraHUYECKUX BELICCTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAIUIOB U
aM(OTEPHBIX JEMEHTOB; HEOPIraHWYECKUX KHCJIOT, OCHOBAHUH U aM(OTEPHBIX T'HIPOKCHUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérel Macchl BeniecTBa MM 00bEMaA Ira30B IO M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce
i 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIHMH BEIIECTB, pacdyéTbl Macchl (00béMa,

OK 01

13
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KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CITU OJHO U3 BEIIECTB UMEET npumecu. Pemenue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha CBOWCTBA, COCTaB, MOJy4YeHHE U Oe30macHoe
WCIOJIb30BAHNE BAXHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W MPOQPECCHOHATBHON
JIESTEIbHOCTH Y€JIOBEKA

Tema 2.2.
WNnenruduxamnms
HEOPTaHMYECKUX BEIICCTB

Conep:xxanue yueOHOro MaTepuaJia

JlaGopaTopHble 3aHATHA

JlaboparopHast pabota Ne2 «neHTnukamnms HEOPraHMIESCKUX BEIICCTBY.

PelieHne sKCiepuMEHTANIBHBIX 3a/1a4 [0 XMMHUYECKUM CBOMCTBAM METAJUIOB M HEMETAJLIOB, 10
pacro3HaBaHHIO U TOJNYYCHUIO COCIMHEHHH METAIOB M HEMETAJUIOB (B3aUMOJCHCTBHE
THPOKCHIA aTFOMUHHS C PACTBOPAaMH KHCJIOT | IIejIo4eH,). MaeHTuduKanms HeopraHnuecKux
BCIIIECTB C HUCIIOJIB30BAaHUEM HX (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX CBOfICTB, XapaKTCPHBIX KAYCCTBCHHBIX
peakuuii. KauecTBeHHbIC peakinuu Ha CyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOHBI
MCTAJIJIOB 1 KATUOH aMMOHUA

OK 01

KonTpoasHas padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pa3aeiny 2)

14
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Paznea 3. Teoperuueckue 0CHOBBI OPraHNYecKOi XUMHUH

Tema 3.1.
Knaccudukanus,
CTpPOEHHE U HOMEHKJIaTypa
OpPraHn4€CKuUX BCIICCTB

Conep:xaHue yueOHOro MaTepuaJia

IIpenmer oprann4eckoil XumMuu: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUYEHHUE B MIOJYUYCHUH HOBBIX
BELIECTB U MarepuayioB. Teopus cTpoeHus opraHuyeckux coeauHeHuil A.M. Bytneposa, eé
OCHOBHbIE MOJIO)KeHUs. CTpyKTypHBIE (OPMYJBl OpraHMYecKMX BemecTB. ['omororus,
n3oMepust. XuMU4ecKasi CBSI3b B OpraHM4ECKUX COCIUHEHUSIX: KpAaTHBIE CBSA3H, G- U TT-CBSI3U.
IIpencraBnenue o kinaccu(uKaluy OpraHMYecKuX BeliecTB. HoMmeHKIaTypa OpraHMYecKHX
COEIMHEHUI (CUCTEMATUYECKas) M TPHUBHAJIbHbIE HA3BaHMsI BA)KHEHIIMX IpPEICTaBUTENEH
KJIACCOB OPraHMUYECKUX BEIIECTB

IIpakTHYecKkue 3aHATHSA

[MpakTuueckas padora Ne7. « HoMeHKIaTypa OpraHHYeCKUX BEIICCTBY.

O3zHakomyeHne c oOpa3laMu OpraHMYECKHX BEIIeCTB M MaTepualaMd Ha HUX OCHOBE,
MOJICTUPOBAHUE  MOJICKYJ  OPTaHMYECKHUX  BEIICCTB, HAONIOJEHHWE W OMKCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO NPEBPAIICHUI0 OPraHUYECKHUX BEIIECTB IPU HArpeBaHUU
(naBnenue, oOyriauBanue U ropenue). CocTaBiIeHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
(GbopMysl OpraHMYECKHMX BELIECTB OTAEIbHBIX KJIACCOB, HCIONB3YyS MX Ha3BaHUS IO
CUCTEeMAaTUYECKOW ¥ TPUBHAIBHOW HOMEHKIAType (ITWJICH, aleTWICH, TIHIEepPUH, (EHOI,
(dbopManbaerus, ykcycHas KUCIOTa, INIMIWH). PacueTsl npocteiiieii GopMyibl opraHuuecKon
MOJIEKYJIbI, HCXOJIsl M3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Pazpnen 4. YriaeBonopoabt
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Tema 4.1.
Yri1eBo10pOBI
MIPUPOJIHBIE

nu nux
HCTOYHHUKHN

Conep:xanue y4eOHOro MaTepuaJa

[IpenenvHbIE YTIIEBOAOPOIBI (AJKAaHBI):COCTAaB U CTPOCHHUE, TOMOJOTHYECKH psan. MeTtaH u
3TaH: COCTaB, CTPOEHHE, (U3MUecKHe M XMMHUYECKHE CBOMCTBA (pEakIUM 3aMelIeHUs] U
TOpPEHMsT), TOJyUYeHUE ¥ IPUMEHEHHE.

OK 01

HenpenenbHble yrieBoaopoibl (aIKEHbl, alKaJAUeHbl, aJIKUHBI).

AJIKEHBI: COCTAaB M CTPOCHUE, TOMOJIOTMUECKUH psifl. DTUJIEH U MPOMWIECH: COCTAaB, CTPOCHUE,
(¢bu3mvyeckne W XMMHUYECKHE CBOWCTBA (peakluuud THAPUPOBAHUS, TaJOTCHUPOBAHUS,
TUApATalliU, OKUCIEHUS U TOJIMMEpPU3aIii) MOJyUYeHUE U TPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u MetunOyTaaueH-1,3, XUMHYECKOe CTPOEHHUE, CBOMCTBA (peaKius
MoJIMMEpU3alMu), NpPUMEHEHUE (i1 CHUHTE3a NPUPOAHOTO M CHUHTETHYECKOTO Kayuyyka u
PE3UHBI).

AJIKUHBI: COCTaB U OCOOGHHOCTH CTPOCHHUS, TOMOJIOTMUECKUN psiA. AIETUIICH: COCTaB,
XUMUYECKOE CTpPOCHHE, (PU3NUECKHEe W XUMHUYECKHE CBOWCTBA (PEaKIMU THAPUPOBAHUSA,
TaJIOTEHUPOBAaHUSA, THApATAlli TOpPEHHUs), TONyYeHHe U TpUMEHEHHE (UCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUTAMEHH JIJIsI CBAPKH M PE3KH METAJJIOB)

Apomaruyeckue yrieBoaopoasl (apensl). beHson u toiyon: cocras, cTpoeHHe, GU3NIECKUE
XMMUYECKHE CBOMCTBA (peaKkK raJloreHUPOBAHNS U HUTPOBAHUS ), OJIY4YEHHUE U IPUMEHEHUE.
TokcuyHOCTH apeHOB (BIMsSHUE OCH30J1a HA OPTaHU3M YeJIOBeKa). | eHeTndyecKas CBS3b MEKIY
YTIEBOIOPOAAMH, IPUHAUICKAIIMMHY K Pa3JIMYHBIM KJIACCaM.

[TpupoHbIe HICTOUHUKH YTIIEBOAOPOIOB. [IpuponHbIii a3 u nomyTHbIe HeTaHbIe ra3el. HepTh
n e€ npoucxoxjeHue. CrnocoObl nepepabOTKu HEe(TH: NMEPEeroHKa, KPEeKUHI (TepMUUYECKHMH,
KaTaluTH4ecKuil), mnuponu3. IlponykTtel mepepaboTkd HedTH, HX TNPUMEHEHHE B
IIPOMBIIITICHHOCTH

U B ObiTy. KaMeHHBIN yTOJIb M NPOAYKTHI €ro nepepadoTKu
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,7@ _ YUPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
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Tema 4.2.
DU3NKO-XUMUYECKUE
CBOMCTBA yTJIEBOJOPOIOB

Conep:xanue y4eOHOro MaTepuaJa

JlaGopaTopHbIe 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiiCcTBa yTieBOIOPOIOBY. OK 01
TpuBunanpHas U MEXIyHapoaHas HOMEHKJIATypa, XMMUYECKHE CBOHCTBA, CLIOCOOB!I MOTYYEHHUS OK 07
yraeBoopoaoB. [lodyyeHue sTuiieHa U U3ydeHUEe ero cBOMCTB. MonenupoBaHue MOJIEKYd U
XMMUYECKHX TMPEeBpaIleHUi yTIeBoJOPOOB (Ha MpuUMepe dTaHa, 3TUIICHA, alleTUIIeHa U Jp.) U
raJIOTeHOMPOM3BOTHBIX

Paznea 5. Kuciopoaocoaepxamue opraHuyeckue coeIuHeHust

Tema S.1. Conep:xanue y4e0HOro MaTepuaia

Crnuptsl. denon
[IpenenbHble OAHOATOMHBIC CHUPTHI (METAHOJA W OSTaHON): CTpOEHHUe, (U3NYECKUe W OK 01

XMMHUYECKHE CBOWMCTBA (peaklMu ¢ aKTUBHBIMH METaJUIaMM, TaJOreHOBOAOPOJIaMH, TOPEHHUE),

17
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IIpUMEHeHne. BoopoaHble CBSA3M MEXKy MOJIEKyJaMU CIUPTOB. DU3NOIOrHYECKOE IEUCTBUE
METaHOJ1a ¥ OTaHOJIa Ha OPTaHKU3M YEJIOBEKa.

MHOroaTOMHBIE CITUPTHI (STHJICHTIIMKOIb U TIUIEPUH): CTpOSHHE, (PU3HUECKUEe U XUMUYECKHE OK 07
CBOWCTBa (B3aUMOJEICTBUE €O MICJTOYHBIMM METaUlaMH, KadeCTBEHHas peaklus Ha
MHOroaToMHble cnupThl). dusnongoruueckoe nelcTBUE HA OpraHU3M uenoBeka. [IpuMenenue
[JINLEPUHA U ATUIICHTIIUKOJIA.
®enon. CTpoeHHE MOJIEKYJIBI, (PU3MUECKHE M XUMHUYECKHE CBoicTBa (heHona. TOKCMYHOCTH
¢eHoa, ero puznosornyeckoe JIeicTBUe Ha OpraHu3M yesoseka. Ilpumenenue gpenona
Tema 5.2. Coaep:xanue yueOHOro MaTepuasa
Anbaeruisl.
KapOoHOBBIE KHUCITOTHI.
CroxHble 3¢upbl A -
JBJIETUIBl U KETOHBI ((hopMaslbJeTus, aleTajbIeruj, aleToH): CTpoeHue, (puznueckue u
XUMHUYECKHE CBOWCTBA (peakUUU OKHUCIICHHS M BOCCTAHOBJICHMS, Kaue€CTBEHHBIE pPEaKIIMN),
MI0JIy4E€HUE U IPUMEHEHHE. OK 01

OAHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KHUCIOTHI (MypaBbHHAsE M YKCYCHas KHUCIJIOTHI):
CTpoeHue, (QU3MUECKue M XHUMHUYECKHEe CBoWcTBa (0OIIME CBOWCTBA KHUCIOT, pPEAKIUs
stepudukanmu), MoiydeHue U npuMeHeHue. CTeapuHOBasi U OJIEMHOBAs KHCIOTHI Kak
MIPEJCTABUTENN BBICIIMX KapOOHOBBIX KUCIIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIeE NeHCTBHUE.

CroxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Mapoin3 cinoxHbIX 3gupoB. XKuphl.
I'mpponus xupoB. [Ipumenenne xupoB. bruosornueckas posb )KUPOB

Tema 5.3.

Conep:xanue y4eOHOro MaTepuasia
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VrneBons!

VYraeBoasl: coctaB, Kiaccuukanusi yrieBomoB (MOHO-, M- M IOJMcaxapujsl). [ roko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (hU3MUECKUEe U XHUMHUYECKUE
CBOMCTBa TIJIIOKO3bl (B3auMmojeicTBue ¢ rujapokcuiom Mmeau (Il), okuciaeHne amMMHauyHBIM
pactBopoMm okcuaa cepedbpa (I), BoccraHoBIeHHE, OpOXKEHHE TIIFOKO3bI), HaXOXKJICHHUE B
MpUPOJIe, TPUMEHEHHE TIIIOKO3bI, OMOJIOTHYECKas POJIb B JKU3HEACATEIEHOCTH OpraHW3Ma
yenoBeka. @orocunres. PpykTo3a Kak U30Mep IIFOKO3bI.

Caxapo3a — mpeAcTaBUTENb IUCAXapu0B, THAPOIN3 Caxapo3bl, HAXOXKICHHE B MPHPOJE U
MIPUMEHEHHUE.

[onmucaxapuapl: Kpaxmai M LEJUTI0I03a Kak MpHpOoaHbIe monmuMepbl. CTpoeHue Kpaxmaia U
LEeJUTI0NO03bl, (DU3MUECKHe U XUMHYECKHE CBOMCTBAa Kpaxmana (THApPOJIU3, KadyeCTBEHHas
peaKIysi C HOJIOM)

OK 01

Tema 5.4.
DOU3NKO-XUMUUECKIE
CBOMCTBA
KHCJIOPOIOCOICPIKAIIIIX
OpraHuYecKux
COCTUHEHUN

Conep:xanue yueOHOro MaTepuaJia

IIpakTHYecKkHre 3aHATHA

[Ipaktrueckass pabora Ne8. «HomeHkmaTtypa KHCIOPOJOCOAEPKAIIMX OPTaHUMYECKHUX
COEIMHEHUN).

TpuBuanpHas U MEXIyHApOIHAsT HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOIYUYEHUS
CIUPTOB U (EHOJOB, KApOOHOBBIX KHUCIOT W A(PUPOB, aIbIETHIOB M KeTOHOB. CocTaBieHUe
CXEM peakuuid (B TOM YHCIIe TI0 MPEAIOKEHHBIM IIENOYKaM MPEBPAIICHHI ), XapaKTePU3YIOIIUX
XUMUYECKHUE CBOKMCTBA KUCIOPOAOCOAECPKAIIMX OPraHUYECKUX COEAMHEHUIN

0,5

[Ipaktrueckas pabora Ne9. «Xumudeckne u (PU3NUECKHE CBONCTBA KHUCIOPOIO0COAEPIKAIINX
OpPraHUYECKUX COECAUHEHUS».

[IpoBenenue, HaOMIOJIEHUE U OIMMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KayeCTBEHHBIC PEAKUUH OJHOATOMHBIX CHHPTOB (OKMCJIEeHHE 3TaHoja okcuaom memu (II)),
MHOTOaTOMHBIX CIIUPTOB (B3aUMO/JIEHCTBUE TIIHeprHa ¢ Tuapokcuom meau (11)), anpaernaos
(oKuCIIeHHe aMMHAuHBIM _pacTBopoM okcuaa cepebpa(l) u  ruapokcumom wmeau  (ID),

0,5

OK 01
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|B3aHMoneﬁCTBHe Kpaxmajia C M0JI0M), U3YyUEHHE CBOMCTB pacTBOPa YKCYCHOM KUCIIOTBI

Pasnea 6. Azorcoaepskamme opraHu4ecKue coeJHHEeHH

Tema 6.1.
AMUHBI.
AMMHOKHCIOTEL.
benxnu

Coaepxanue y4eOHOro MaTepuasa

AMMHBL: METWJIAMHH — IPOCTEUIINN MPEACTaBUTEIh AMUHOB: COCTAaB, XMMHYECKOE CTPOCHHUE,
(bU3MYeCcKre U XUMHUYECKHE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE.

AMUHOKHUCIIOTBI KaK aM(OTepHbIE OpraHuYecKue coeArHEeHUs. DU3NYEeCKHue U XUMHYECKUE
CBOMCTBa aMHUHOKHCIIOT (Ha TpuMepe TiuiuHa). buomornueckoe 3Ha4YeHHE aMHHOKHCIIOT.
ITenTuapr.

benku kak mpupogHbie mosmMepbl. [lepBudHasi, BTOpUYHAs U TPETHYHASI CTPYKTypa OCIIKOB.
XUMUYECKUE CBOWCTBA OCIIKOB: THIPOJIU3, ICHATYpallvsl, KAYEeCTBCHHbBIE peakluy Ha OeIKu

HpaKaneCKne 3aHATUSA

[Ipaktrueckas padorta Nel(. «CBoiicTBa a30TOCOIEPKAIMMUX OPTAHUIECKUX COCTUHECHUIN.
dusnyeckue M XUMHYECKHE CBOICTBA aMHUHOB (peakUuU C KHCIOTaMU M TOpPEHUs) U
aMUHOKHCIIOT (Ha nmpuMepe TriauiuHa). Habmonenue u onucanue AeMOHCTPALMOHHBIX OIBITOB:
JieHaTypalnys OeJIKOB IPU HAarpEBaHHH, [IBETHBIC PEaKLIUU OEIKOB

0,5

OK 01
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Pa3pnen 7. BbicOKOMOJIEKY ISIpPHbIE COCIMHECHUS

Tema 7.1.
[ImacTmacchl.
Kayuyku. Bonokna

Conep:xanue yueOHOro MaTepuaJia

I[IpakTnyeckune 3aHATHS

[Ipaktuueckass pabora Nell. «CuHre3, aHanu3 U Kiaccu(UKAMS BBICOKOMOIEKYISIPHBIX
COCTUHEHUIN

OCHOBHbBIE TMOHSTUS XHUMHHM BBICOKOMOJIEKYJISIDHBIX COEJUHEHUN: MOHOMEp, IOJIHUMEp,
CTPYKTYpPHOE 3BEHO, CTCICHb IOJIMMEPH3AINN, CPEIHSAS MOJCKyJsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJUMEPU3ALIUS U ITOJTMKOHICHCALUS.
O3zHakoMmyeHHe ¢ oOpa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KayuyyKOB:
1acT™Macchl (OTUATUIICH, TTOIUTIPOUIICH, TOJUBUHIIIXJIOPU/I, TIOJIUCTUPO); HATYPAJIbHBIN U
CUHTETUYECKHE KayuyyKu (OyTaaueHOBBIH, XJOPOIPEHOBBII U HU30NPEHOBBIN); BOJIOKHA
(HaTypanpHBIe (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKUE (KalpOH M JIABCAH)

0,5

OK 01
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Koutpoabnasi padora3 |CTpykTypa U CBONCTBa OpraHWYECKHUX BemecTB (1o paszaenam 3-7)

IpodeccHoHATBLHO OPHEHTHPOBAHHOE COEPIKAHME (COAEPKAHNE NPUKIATHOIO MOLYJIs1)"

Paznen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM I€eITEJIbHOCTH YeJI0BEKa

Tema 8.1.

XUMHYECKHE TEXHOJIOTHU
B MOBCEIHEBHOM
" npodecCuOHAIBHON
JeSITeIbHOCTH YelIOBEKa

Conep:xanue yueOHOro MaTepuaJia

' B pamkax gacos [IOC MoryT OBITH NMPOBEAEHBI MHTETPUPOBAHHEBIE 3AHATHSA C YUYETOM COIEPIKATENBHBIX MEKIPEIMETHBIX CBA3ed 1O ABYM U Gonee 001me00pa3oBaTeNbHBIM
JUICIUTIIIMHAM:

®duzuka: MaTepus, YHEPIUs, Macca, aTOM, dJIEKTPOH, IIPOTOH, HEHTPOH, HOH, U30TOII, PAAHOAKTHBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHHE BEIleCTBa, (pU3MYecKue BEIMINHbI U ¢ANHULIBI UX H3MEPEHHS, CKOPOCTb.

Buonorus: knerka, opranusM, Ouocdepa, skocucTeMa, 0OOMEH BEIIECTB B OpPraHU3Me, (POTOCHHTE3, MaKpO- U MHKPODJIEMEHTBI, BUTAMHHBI, OMONOTHYESCKH aKTHBHBIC BEICCTBA
(benkn, yrieBopl, KUPHL, HPEPMEHTHI).

I'eorpadust: MUHEpaIBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.
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GENEPAJIBHOE TOCYOAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK

«POCCUVICKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

YYPEXXIEHNME BbICIIETO OBPA3OBAHIIA PIYTHUC

TYPU3MA V1 CEPBUCA»
Aucm 23

[IpaBuia 3KOJOTHYECKH 11€J1IeCO00Pa3HOrO MOBEAEHUS B OBITY W TPYJIOBOW NIE€ATEIHHOCTH B
LEISIX COXPAHEHUS CBOETO 3J0pPOBbS M OKpY)KAIOLIEH MPUPONHON Cpelpl, ONacHOCTh
BO3JICHCTBUSI HA OKUBBIE OPraHU3Mbl OpPraHMYECKHUX BEHIECTB OTIENbHBIX KJIACCOB
(YyrneBoaoposl, CHHUPTHI, (PEHOJIBI, XJIOPOPTaHUYECKHUE NPOU3BOJAHBIC, ANBAETHIBI U Ap.),
MOKa3areib MPeAeNbHO JOIYCTUMONW KOHIEHTPALMU U €T0 UCII0JIb30BAHHUE.

Ponp xuMuu B 00ecre4eHHUH 3KOJOTMUYECKOW, PHEPreTHYECKOW W MHIIEBOW Oe30MacHOCTH,
pa3BUTUM  MEOUIMHBI, CO3/JaHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHUJAA
npodeCCUOHATBHON  JIEATENIbHOCTH), HOBBIX HCTOYHMKOB HHEpPruu  (aJbTepHATHUBHBIC
UCTOYHUKU HHepruu). [loHsATHE O HAyyHBIX METOJaxX IO3HAHUS BEHIECTB M XUMHYECKHX
peakuuii. IlpencraBnenus 00 OOMMX HAyYHBIX NPUHIMIIAX MPOMBIIUIEHHOTO IOJyYEHUs
BaYKHEHMIIINX BEIIECTB (Ha MpUMEpPax MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, METAHOJIA).
XuMHsT M 370pOBbE UEJOBEKa: IpaBMja O€30MacHOTO HCIOJIb30BaHHUS JIEKAPCTBEHHBIX
MpenapaToB, OBITOBOM XMMHUU B TTIOBCETHEBHOMN KU3HU

HpaKaneCKne 3AaHATUSA

[Ipaktuueckas padora Nel2. «lIpuMeHeHHe XMMHUYECKHUX BEUIECTB U TEXHOJIOTHHA C Y4ETOM
Oynymiei mpodecCuoOHATBHOU MEATeTLHOCTI.

Pemenne keiic-3amau Mo TeMaM: MHILIEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBLHOTO IHUTAHUS,
Ba)KHeHIIHe CTPOUTCIIBHBIC W KOHCTPYKIMWMOHHBIC MAaTCpUabl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKHU, CTEKJIO, KepaMHKa, MAaTepUANbl IS AJIEKTPOHHMKH, HAHOMAaTEpHAIIbL,
TCKCTUIIBHBIC BOJIOKHA, HCTOYHHWKH OHCPIrur, OPraHUYCCKHUEC W MHHCPAJILHLIC y2106peHI/I$[,
JIEKapCTBEHHBIE 1 KOCMETUYECKHE MpenaparThl, ObITOBAS XUMHSI, MAaTEPHUAIIbI U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

3amuTta:llpencraBinenue pe3ynbTaToB pelIeHHs Keic-3agad B (opMe MUHH-IOKIana
(momyckaeTcs UCIOJIb30BaHUE TpadUICCKUX U IPE3CHTAIMOHHBIX MaTEPHAIIOR)

OK 01
OK 07
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IIpomeskyTouHast aTTecTAllUA MO JUCHMILIUHE (T PepeHUMPOBAHHBIN 3a4eT)

Bcero

46
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3.MeToanyeckne yKa3aHHus M0 MPOBeJeHUIO NPAKTUYECKUX 3aHATHI/JIa00pATOPHBIX
padoTt

OcHoBormosaratolmyM  TpeOOBaHWEM K pe3yslbTaTaM OCBOEHHUS XUMHH  SIBISIETCA
c(OPMHUPOBAHHOCTh y 00YUAIOLIMXCSl YMEHUI UCCIIE10BaTh XMMUUYECKHE ITPOLIECCHI U SBJICHHUS, B
YaCTHOCTH, IJIAHUPOBATh U MPOBOJIUTH XUMHUECKHE SKCIIEPUMEHTBI, UCCIIEI0BAaTh BELIECTBA U
IIPOBEPATH TUIIOTE3bl, UHTEPIIPETUPOBATH PE3YJIBTAThl SKCIIEPUMEHTOB, IPOBOJAUTH PACUETHI 110
XUMUYECKUM (OpPMYyJIaM M ypaBHEHHSIM XMMHUYECKHUX PEaKIMH, MPOTHO3UPOBATH IMOCIEICTBUS
XMUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX Y MPOU3BOACTBEHHBIX ITPOIIECCOB.

[IpakTuueckue 3aHATUS 3aKIIOYAIOTCS B BBIINOJHEHUHM CTYJIEHTaMM, IMOJ PYKOBOACTBOM
npernojiaBaTensi, KOMIUIEKCAa Y4YeOHBIX 3aJlaHMil HalpaBlIEHHBIX HAa YCBOEHHE Hay4yHO-
TEOPETUYECKHX OCHOB Yy4YeOHOW JMCIUIUIMHBI, TNPHOOPETEHHE TPAKTHUYECKUX HABBIKOB
OBJIQJICHUS METOJAaMU NPAaKTUYECKOH paboThl C TNPUMEHEHHEM COBPEMEHHBIX CPE/ICTB
KOMITBIOTEPHOH rpaduku, MyIbTUMEINA, KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

[IpakTHyeckue 3aHATHA CIIOCOOCTBYIOT Oosiee INIyOOKOMY HMOHHMaHHMIO TEOPETHYECKOTO
MaTepuaga yueOHOro Kypca, a TakKe pa3BUTHIO, (POPMHUPOBAHHMIO U CTAHOBJICHHUIO PA3IUYHBIX
YPOBHEH COCTaBISIOIIMX NPO(PECcCHOHANbHON KOMIIETEHTHOCTH CTyJIeHTOB. Hapsgy c¢
(GbopMUpOBaHHEM YMEHMH U HaBBIKOB B IIPOLECCE MPAKTUYECKUX 3aHATHH 00001arTcs,
CHUCTEMAaTH3UPYIOTCS,  YyIIyOsfloTCs M KOHKPETH3UPYIOTCS  TEOpPEeTHYeCKHe  3HaHuf,
BBIpA0AaTHIBAETCSI CIMOCOOHOCTh M TOTOBHOCTH HCIIONB30BaTh ATH HAaBBIKM Ha TPAKTHKE,
Pa3BHUBAIOTCS] UHTEJUIEKTYyaJIbHBIE YMEHUS.

[IpakTrueckue 3aHATUS IPOBOJATCS B (POpME NMPAKTUYECKUX paboT, 1abOpPaTOpHBIX padoT
U B (popme KelCoB Ha aHaIN3 HHGOPMALIUH.

BritoueHne  TpaKkTUKO-OPMEHTHPOBAHHBIX — 3aJaHM HA  MPaKTHUYECKUX  paborax
HalpaBJICHO HA BBIBICHUWE 3HAHUM CTYyIEHTOB 00 OKpyXawlieM Mupe, (opMHpOBaHUE
IIPAKTUYECKUX YMEHUH W HaBBIKOB, B TOM UHUCJIE€ C HCIOJB30BAHUEM DJIEMEHTOB
npodecCHOHATBHON JesATeNbHOCTH. [Ipy BBINMONHEHUHM MPAKTHKO-OPHUEHTUPOBAHHBIX 3aJaHUMN
CTYJIEHTBl HE TOJBKO pELIAIOT JIMYHOCTHO-3HAYMMbIE MPOOJEMBI C HCIIOJIb30BAaHUEM
NPEIMETHBIX 3HAaHUIM, HO M OCBaMBAIOT 3JIEMEHTHl OOLMX KoMmmeTeHuui. Llens mpakTHko-
OPUEHTHPOBAHHBIX 3aJaHUN — «IIOTPYXKEHUE» B PEIICHHE (OKU3HEHHOW» 3amadn. Marepuasl
JUI COCTaBJICHUS TaKUX 3aJaHUH JOJDKHBI OBITH B3SThl M3 OKpY’XKarolled AeHCTBUTEIbHOCTH,
JIOJDKHBI OBITh MHTEPECHBI 00YYaIOMIMMCSl M JOJDKHBI MOTHBHPOBATh MX Ha TOMCK BapHAHTOB
pelIeHU.

JlaGopaTopHble pabOTHI COCTaBISIIOT BaXXHYIO YacTh Y4eOHOTO Mpolecca 1Mo XUMHH U
HarpaBiieHbl Ha (OPMHUPOBAHKE Yy OOYYAIOIIMXCS MPAKTHUECKUX YMEHHUH, B T.4. COCOOHOCTEH
YCTaHABIIMBATh CBA3M MEXIY TEOPETUUYECKMMH IIOJIOKEHUSAMH U 3KCHEPUMEHTAIbHBIMU
JnaHHbIMU. KadecTBeHHOE BbINOJIHEHHE Ja00paTOPHBIX padoT TpeOyeT HaM4us y 00ydaromuxcs
HE TOJIbKO COOTBETCTBYIOLIMX MPAKTUYECKUX HABBIKOB (COOJIIOJICHHE TEXHUKH O€30MacHOCTH,
cOOpKa yCTaHOBOK, PUTOTOBJICHNE PEAKTUBOB U TIp.), HO ¥ 3HAHUH TEOPETHUECKOro MaTepuara.

Keiic mpencraBisier coOOM oONMcaHUE HEKOW KOHKPETHOW CHUTyallud WIH Ciydas,
BKJIIOYAIOLIET0 B ce0st mpobieMy, Tpedyronlyto pemeHus. Kak npaBuiio, cTpouTcs Ha peabHbIX
¢akrax. Ero ornnuurtenvHas OCOOEHHOCTh — OINMWCAHHUE NPOOJIEMHOM CHUTyallid Ha OCHOBE
(bakToB U3 peanbHOM xu3HU. Kelic — 3T0 He MPOCTO MpaBAMBOE ONMMCAHUE COOBITUH, a €AMHBIN
MH(POPMALMOHHBIA KOMIUIEKC, MTO3BOJISIOMINN MOHATH CUTYaIMI0. TakuM 00pa3oM, penuTh Kenc
— 3HAYUT MPOBECTH aHAJIN3 MpeaJaraeMod CUTyalluM WM Cciay4as M HailTh Haubosee
paloHaIbHOE PeLeHUE NMPOOIEMBI.
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3.1. TemaTuka u cofepxaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

Jlabopamopnan paooma 1.

Tema: «llpucomoenenue pacmeoposy.

Copnepxanue: [lpucomosnenue pacmeopos 3a0aHHOU MAcco80U 00Jell pacmeopeHHO20
sewecmea, npogedenue peakyuil UOHHO20 0OMeHa, onpedelieHue cpedbl pacmeopos 6euecms ¢
NOMOWbIO YHUBEPCAILHO20 UHOUKAMOpa (KUCIas, HeUmpaivbHas, wenouHas). 3adanus Ha
cocmasienue UOHHbIX peakyull. Pewenue npakmuko-opueHmuposanHvlx paciemuvlx 3a0aHull Ha
pacmeopbl, UCNOIb3yeMble 8 ObIMOBOU U NPOU3BOOCEEHHOU 0esIMENbHOCMU 4eN108eKd

Jlabopamopnas paboma 2.

Tema: «HMoenmugpuxayusn HeopeaHuyeckux eeujecmay.

Copepxanue: PeuieHue 3IKCNePUMEHMANTbHBIX 3aA0a4 NO  XUMUYECKUM CE0UCMBAM
Memanio u HeMemanios, No pPACNO3HABAHUIO U NOJYYEHUI0 COeOUHEHUL Memaulos U
HeMemainnos (83aumooelicmeaue 2UOPOKCUOA AIOMUHUSL C PACMBOPAMU KUCIOM U wjenoyell,).
Hoenmugpuxayus Heopeanuueckux 6ewjecme ¢ UCHOIb30BAHUEM UX  DUIUKO-XUMUUECKUX
ceolicms, XapakmepHvlX KadecmeeHHwvlx peakyui. Kauecmeennvie peaxyuu ua cynrvgham-,
KapboHam- u X10puo-aHuoHbl, Ha KAMUOHbL MEMAII08 U KAMUOH AMMOHUS

Jlabopamopnan paooma3.

Tema: Ne3 «Ceoticmea yene6000po0osy.

Conepxanue: TpusuanvHas u mexcOyHaApOOHAS HOMEHKIAMypa, XumMuyecKue ceoucmaed,
CnocobObl  noiydenus yene8o00pooos. Illonyuenue smunena u uzyyeHue e20 CEOUCMS.
Mooenuposanue MoneKyn u XumMuyeckux npespaujeHuii y2ne6000po0oé (Ha npumepe Smanud,
SMUNeHA, ayemuieHa u op.) u 2ai02eHONPOU3800HbIX

Ilpakmuueckoe 3anamue 1.

Tema: «OcHosHble KoMuuecmeeHHble 3aKOHbL 6 XUMUU U pacyemsvl NO YPAGHEeHUIM
XUMUYECKUX PeaKyuiiy.

Conepxanne: OTHOCUTENIbHBIE ATOMHASI U MOJIEKYJIApHas Macchl. MonsipHas macca.
KonmuecTBo BemecTBa. MaccoBasi 10J1sI BemecTBa. 3akoH ABoraapo. MossipHbIi 00beM Tra3oB.
OTHOCHUTENbHAS IIOTHOCTD ra30B. PacueTsl Mo ypaBHEHUAM XUMHUYECKHUX PEaKIii ¢
HCTIOJIb30BAaHUEM MAaCCOBOMH JI0JIM BelecTBa, 00beMa (HOPMAaJIbHBIC YCIIOBUS) Ta30B, KOIMYECTBA
BelIeCTBa

Ilpakmuueckoe 3auamue 2.

Tema: Ilpaxmuueckas paboma No2. «H3yuenue nepuoouyeckux 3aKOHOMEPHOCMeEU U UX
83AUMOCEA3U CO CMPOEHUEM AMOMO8).

Copepxanue: [lepuoouueckas cucmema xumudeckux snemenmos /. 1. Menoeneesa. Ceazv
nepuoouyeckoeo 3akoua u llepuoouueckou cucmemvl XUMUYECKUX INEMEHMO8 C COBPEMEHHOU
meopuel cmpoeHusi amomos. 3aKOHOMEPHOCMU USMEHEHUs. C8OUCME XUMUYECKUX 2eMeHmO8,
00pazyemvix UMU HPOCMbBIX U CIOJNCHLIX 8eujecms no epynnam u nepuooam Illepuoouueckoti
cucmemvl. 3HaueHue NePUOOUHecKo20 3aKOHA U CUCmEeMbl Xumuyeckux onemenmos J{.H.
Menoeneesa 6 pazgumuu HayKu.

Yemanosnenue  ceasu  medxcoy cmpoenuem  amomog  XUMUUECKUX — IEMEHMO8 U
nepuooUYecKUM UBMEHEHUeM CBOUCME XUMUYECKUX JJeMeHmo8 U UX COeOUHeHUll 8
coomgeemcmeuu ¢ nonoxcenuem  Ilepuoouueckou  cucmemvl.  Pewenue — npakmuxo-
OPUEHMUPOBAHHBIX MeOPeMmU4ecKux 3a0aHUll HA XApaKmepusayuro XUMUYecKux 31eMeHmo8
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«Memannuueckue / Hememaniuueckue c8OUCMBA XUMUYECKUX DTIEMEHMO8 8 COOMBEMCMBUU C UX
9NEKMPOHHLIM CMPOEHUEM U NOJONHCEHUEM 8 NEPUOOUUECKOU CUCeEMe XUMUYECKUX INeMEHMO8
J.U. Menoeneesa»

Ilpakmuueckoe 3anamue 3.

Tema: «Cmpoenue eeujecmea u npupooa Xumu4eckou cesa3u».

Conepxanue: /[lemoncmpayus mooeneu Kpucmaiiudeckux peulemox. UOHHOU (Xopuo
Hampus), AamomMHoU (epagum u armas), MOIEKYIAPHOU (VeIeKUCTbI 2d3, U00), MEMALIULEeCKOU
(Hampuii, maeHuli, Meodv). Peulenue npakxmuueckux 3a0aHUll HA COCMABIEHUE IAEKMPOHHO-
epaghuueckux gpopmyn snemenmos 1—4 nepuo0os

Ilpakmuueckoe 3anamue 4.

Tema: Ilpaxmuueckas paboma Ne4. « Homenknamypa neopeanuyeckux eujecmay.

Copepxanue: Peuwenue npakmuyeckux 3a0auuii no Kiaccuguxayuy, HOMeHKiamype u
XUMUYECKUM (PopMynam HeopeaHuyecKux 6ewjecme pasiudHblX KIAccos (yeapHuvlil 2das,
VeNeKUCavlll 2a3, aMMUaK, 2auleHas Uu3eecms, He2auleHas U3eecmv, Numvesds cooa u Opyeux):
Hazeauusi eewjecme no medxcoynapoonou (HMIOIAK) unu mpueuanvHot HOMeHKiamype u
cocmasnenue Gopmynvl XUMU4eCKUx gewecms, onpeoeienue npunaoiexchocmu K kiaccy. Iouck
ungopmayuu NO  HA36AHUAM, UOEHMUDUKAMOPAM, CMPYKMYPHbIM — popmyram. Auaius
XUMUYecKkou uHGopmayuy, nNoOIy4aemol U3 pPAa3HblX UCMOYHUKOE (CPeOCms8 MAaccoBoll
ungopmayuu, cemv Mnmepnem u opyeue)

Ilpakmuueckoe 3anamue 5.

Tema: [llpaxmuueckas paboma No5. «BrusHue paznuunelx (axkmopos Ha CKOpOCHb
XUMUYECKOU peakyuuy.

Conepxanue: Peuwienue npakmuxo-opueHmupo8aHHbIX 3A0AHUL HA AHAIU3 DAKMOPO8,
BAUAIOWUX HA USMEHEeHUe CKOPOCMU XUMUYECKOU peaKyul. 3a8UucuMocms CKOpOCMU XUMUYECKOL
peaxkyuu om NPUCYmMCmeuss Kamaiu3zamopa Ha npumepe pasiodiceHuss nepoxcuoa 8000pooda c
HOMOWbIO OUOKCUOA Mapeanya u Kamanasvl. Pewenue npakmuko-opueHmuposanHvlx 3a0anuti
Ha npumenenue npunyuna Jle-Illamenve 01 HaxodxicoeHus HANPasienus CMeueHus: pagHo8ecus
XUMUYECKOU peakyuu U aHAIu3 akmopos, eIusioumux Ha cMeweHie XUMUYeCKo20 Pa8HOBeCUs

Ilpakmuueckoe 3anamue 6.

Tema: . «Quauko-xumuyeckue c80UCMBA HEOP2AHUYECKUX BEULECTNE).

Conepxxanme:  [lpakmuueckass  paboma  No6.  «DQuauxo-xumuueckue  C80UCMEA
HEOP2AHUYECKUX 8eUjeCEy.

Cocmasnenue ypaeweHuu XUMUYECKUX peakyuti ¢ ydacmuem HNpOCMbIX U CIOHCHBIX
HeOpeaHuyecKux 6ewecms: Memaniog U HeMemaulos, OKCUOO8 MemAaulos, HeMemailos u
amgpomepHbIX 21eMeHmMOo8; HeOP2aAHUYEeCKUX KUCTIOM, OCHOBAHUL U aMbOmMeEPHbIX 2UOPOKCUO08;
Heop2anuyecKux cojlell, XapaKkmepusyrouux ux couUcmaa.

Pacuémer maccvl éewyecmea unu 06véma 2a306 nNo uU36eCMHOMY KOIUYECM8Y Geuecmad,
macce unu 00bEMY 00HO20 U3 YHACMBYIOWUX 8 PeaKyuu 8euecms, pacuiémol maccol (00véma,
KOIu4ecmea eewecmaa) npooyKmoe peakyuu, eciu 0OHO U3 geujecms umeem npumecu. Pewenue
NPAKMUKO-OPUEHMUPOBAHHBIX 3A0AHULL HA CBOUCMBA, COCMas, NoJyyeHue u 06e30nacHoe
UCNONb306AHUE  BANCHEUWUX HEOPLAHUYECKUX Geujecms 6 Obimy U npogeccuoHanbHoll
desmenbHOCMU YelogeKa

Ilpakmuueckoe 3anamue 7.

Tema: . «Homenknamypa opeanuueckux seuiecmes.
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Copepxanue: O3HakomieHue ¢ 00pasyamu OpeaHUYecKux eeulecms u Mamepuailamy Ha ux
OCHOBe, MOOenUpoBaHue MONEKYl OpP2aHUYecKUx eewecmes, HaOIOeHue U Onucauue
O0EMOHCMPAYUOHHBIX ONBIMOE NO NPEeSPAEHUI0 OP2AHUYECKUX 6eUecms Npu HA2pesaHuu
(nnasnenue, obyenusanue u eopenue). CocmagneHue NOIHBIX U COKPAUJEHHBIX CIPYKMYPHBIX
Gopmyn  opeanuueckux Gewecms OMOENbHbIX KIACCO8, UCNOAb3YSL UX HA36AHUSL  NO
CUCEMAMUYEeCcKoll U MPUBUATLHOU HOMEHKIamype (IMuieH, ayemuieH, 2IuyepuH, @euor,
¢opmanvoecuo, yxcycnas kucioma, 2auyut). Pacuemovl npocmetiwetl hopmynvl opeanuueckoul
MOJIeKYIbl, UCXOO0S U3 dNeMeHmMH020 cocmasa (6 %)

Ilpakmuueckoe 3anamue 8.

Tema: «Homenkiamypa Kuciopooocooepicaujux OpeaHudyecKux coeOuHeHUuLL.

Conepxanue: TpusuanvHas u MeicOYHAPOOHAS HOMEHKIAMYpPA, XUMUYecKue C80lCmad,
Cnocobbl NOYyUeHUus CRUpmos U @HeHon08, KapOOHOBLIX KUCIOM U IPuUpos, anb0e2udos u
kemonos. Cocmagnenue cxem peakyuii (8 mom uucie NO NPEONONCEHHbIM YEeNnoUKaM
npespawjenull),  Xapakmepuzylowux — XuMuyeckue — C8OUCmMBd  KUCIOPOOOCOOEPHCAUUX
Op2AHUYECKUX COeOUHEeHUU

Ilpakmuueckoe 3anamue 9.

Tema: «Xumuueckue u usuueckue coUCMBA KUCIOPOOOCOOEPHCAUUX OPSAHULECKUX
CcOeOUHeHUs ).

Conepxanue: [Ipogedenue, HabodeHue u onucanue O0eMOHCMPAYUOHHBIX ONbIMOS:
20penue Cnupmos, KauyecmeeHHvle peakyuu OOHOAMOMHBIX CHUpmos (OKUClIeHue 3MmManoid
oxcudom meou (1)), mHocoamomuvix cnupmosg (83aumooericmeue nUYepuHa ¢ 2UOPOKCUOOM
meou (1)), anvoecuoos (oxucnenue ammuaunvim pacmeopom okcuoa cepeopa(l) u euopoxcuoom
meou (1), e3aumoldeiicmeue Kpaxmaia ¢ UOOOM), U3VUEHUE CBOLUCME pAacmeopa YKCYCHOU
KUCTIOMbL

Ilpakmuueckoe 3anamue 10.

Tema: «Cgoticmea azomocooeprcaumjux OpeaHudecKux coeOUHeHulLy.

Conepxanue: Qusuueckue u XuMUdeckKue C8OUCMEA AMUHOS8 (Peakyuu ¢ KUCIOmamu U
20peHUst) u amuHoKuciom (Ha npumepe enuyuna). Habnrooenue u onucanue 0emMoOHCmMpayuoOHHbIX
ONvIMOG: OeHamypayus 6eIK08 npu HacpesaHuul, Yeemuvle peakyuu OeiKos

Ilpakmuueckoe 3anamue 11.

Tema: «Cunme3s, ananus u Kiaccugpukayus 6blcOKOMONEKYIAPHLIX COCOUHEHUTI»

Conepxanne: OcHoGHble NOHAMUA XUMUU 8bICOKOMONEKYNAPHLIX COeOUHEHULl: MOHOMED,
noaumep, CMpPYKMYPHOE 38eHO, CMeneHb NOIUMEPU3AYULU, CPEOHss MOAEKYJAPHAS Maccd.
OchosHble  Memoobl  CUHmMe3ad  8blCOKOMOJEKVIAPHbIX ~COCOUHEHUU — NOAUMepU3ayus U
NONUKOHOEHCAYUSL.

OsHakomaenue ¢ obOpasyamu NPUpPoOHbIX U UCKYCCMBEHHbIX BOJIOKOH, NIACMMACC,
KAyuyKos8: NIAACMMACCbL  (NOIUIMULEH, NOAUNPONUTIEH, HOIUBUHUIXIOPUO, NOIUCTIUPOTL);
HamypaivHulll U CUHmMemu4ecKue Kayuyku (6ymaoueHoulil, X10pONpeHosblll U U30NPEHOBbIL),
B0JI0KHA (HamypanbHble (XAONOK, Wepcmyv, WEIK), UCKYCCMEeHHble (AayemamHoe B0J0KHO,
8UCKO3@), cCuHmemuieckue (KanpoH u 1aecam)

Ilpakmuueckoe 3anamue 12.

Tema: «llpumenenue xumuueckux e6ewecme U MeEXHOAO2UL C Yyuemom Oyoyweu
npogeccuoHanbHOU 0esTmebHOCIUY.

Conepxanue: Pewenue ketic-3ad0au no memam: nuwedvle NPOOYKMbl, OCHOBbL
PAYUOHATILHO2O NUMAHUS, BadCHeliuue cmpoumenvhvle U KOHCMPYKYUOHHbIE MAMepudbl,
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CENbCKOXO3AUCMBEHHOE npouseodcmeo, KpacKu, cmekKjo, Kepamuka, mamepuaisl ons
OJIEKMPOHUKU, HAHOMAMEPUAIIbL, MEKCMUIbHbLE 60JI0KHA, UCMOYHUKU SHEPSUU, Op2ARHUYECKUE U
MUHepailbHble ydo6peﬂu}1, JleKapcmeeHHnvle U KoecmemuvyecKkue npenapambl, bvimosas XUMUA,
mamepuaibl U3 UCKYCCMBERHLIX U CUHMEMUYECKUX 60JIOKOH.

4. ®oHJ OLIEHOYHBIX CPEACTB AUCHUILIHHBI

4.1 KoHTpPOJIbH OLIEHKAa pe3yJbTaTOB OCBOEHHs 00Ie00pa30BaTeNbHON TUCIUIUIMHBI
PacKphIBaIOTCS Yepe3 AUCLUUIUIMHAPHBIE Pe3yJIbTaThl, HalpaBlIeHHbIE Ha (POPMHUPOBAHUE OOLIMX
KOMIIETEHIIMI 1O pa3JieniaM ¥ TeMaM CoJiepKaHusl yueOHOTo MaTepuania.

Oomas/npodeccnoHanbHas Tun oueHoYHBIX
m pog Paznen/Tema ! .
KOMIeTeHIUsI MeponpusTHil
OK 01. Beibupats criocoObI penieHus Tema 1.1-1.7 TectupoBanue,
3aa4 npodeccuoHanbHol nestensbHoctH | Tema 2.1, 2.2 YCTHBIN orpoc,
MPUMEHUTEIBHO K pa3IMYHbIM KOHTEeKcTaM | Tema 3.1 -3KCIIEPTHOE HAOIIOJICHHE
Tema 4.1,4.2 3a BBIMIOJIHEHUEM
Tewa 5.1-5.4 HpPaKTUYECKHX pabor H
Tema 6.1
Tema 7.1 OLICHKA pe3yJbTaTOB UX
Tema 8.1 BBITIOJIHCHHUS.
OK 07. CozmelicTBOBATh COXPAHEHNIO Tema 1.7 -3KCIIEPTHOE HAOJIIONEHUE
OKpY>Karolleu cpenbl, Tema 4.2 3a BBITTOJTHEHUEM
pecypcocOepekeHr0, MPUMEHATh 3Hanust | Tema 5.1 1aGOpaTOpHBIX paboT U
00 U3MEHEHUU KIMMAaTa, IPUHIUTIBI Tema 8.1 OLlCHKA PpE3yJIBTATOB HX
OepeKIIMBOro MPOou3BOACTBA, 3H(HEKTUBHO
o . BBITIOJIHCHHS;
JIECTBOBATh B UPE3BBIYANHBIX CUTYyAIUSAX .
- OIIEHKA KeHCOB Ha TTOUCK U
aHanu3 uHMOpMaIUu.
BrmonHeHMe 3amanni
IIPOMEKYTOUHOU
aTTeCTaIluu

4.2. KOHTpPO/1bHO-N3MepHUTeIbHbIE MATEPHAJIbI BKJIOYAIOT:

KonTtposs 3HaHu#i 00ydaromuxcst BKI0YaeT:
Texyumii KOHTPOJb B (hOpME YCTHOTO OIpOca Ha MPAKTHUYECKUX U JTaOOPaTOPHBIX 3aHATHSX,
TECTUPOBAHUS, YKCIEPTHOIO HAOIIONEHUsS 3a BBIMOJHEHHEM MpPAaKTUYECKUX paboT W OLEHKa
pe3yJbTaTOB HX BBHIMOJHEHUS, HKCHEPTHOTO HAONIONEHHS 3a BBIMOJIHEHHEM JIa00paTOPHBIX
paboT U OIeHKa Pe3yIbTaTOB UX BBHIIIOJHEHHUS, OIIEHKA KeCOB Ha TIOMCK M aHAIN3 WH(POPMAIIHH.
[TpomexyTounyto arrtectanuio B (opme muddepeHIMpPOBaHHOTO 3aueTa B BHUAEC WUTOTOBOM
KOHTPOJIbHOHM paboThI.

KOHTpOJ'I])HO-I/I3MepI/[TeJ'll)HI)Ie MaTepuaJibl BRKJIKYAKOT:
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4.2.1. OneHo4YHbIEe CPeACTBA TEKYIero KOHTPOJIA 110 AUCHHUIIMHE «XHUMH»
Texkymuii KOHTpPOJIb TPOBOAATCA BO BpeMs ayJUTOPHBIX 3aHATHM IO XUMHM B

COOTBECTCTBHH C y‘-Ie6HLIM IJIAaHOM U pa60qel71 MMporpaMmsI 110 BCEM pa3aciiaM ImporpaMmabl.

IlpumepHble BONPOCHI AJdd YCTHOrO ompoca 1o teme: Ilepuoanueckuil 3akOoH H

nepuoauyeckas cucrema .M. MenneneeBa

1. KakoBa coBpemeHHasi pOpMyJIMpOBKa NEPUOTUIECKOTO 3aKOHA?

KakoB ¢u3ndeckuii cMbICI HOMEpa eprojia MePUoANIECKOi TaObIuIb?

Kak ompenenutsh, 94T0 2JIEMEHT HAXOAUTCS B TJIABHOU MOATPYIITIE WIIA TOOOYHOH?
KakoB ¢u3ndecknii CMBICIT HOMEpa TPYIIIBI HEPUOTUIECKON TaOIHIIBI?

CKOJIBKO 3JIEKTPOHOB Ha BHEIIHEM YPOBHE UMEIOT JIEMEHTHI T0OOYHOMN MOArPYIIIbI?

A

Kak MeHsI0TCS HEMETaITIMYEeCKHME CBOMCTBA aTOMOB 3JEMEHTOB B MEPUOIUYECKOUN

TaOJIHIIe B OJTHOM TIEPHUOJIE CJIEBa HAPABO U B OJHOM I'PYIINE CBEpXy BHU3?

7. Kak MeHsIeTCSl 3JEKTPOOTPHUIATEIHPHOCTh JJIEMEHTOB B NEPHOIUYECKON TaOIUIE B
OJTHOM TIEpPHO/JIE CIeBa HAMIPABO M B OJTHOM TPYyTIE CBEPXY BHU3?

8. Pacnomoxute mepeuncICHHBIE XWMHUYECKHE DJJIEMEHTHl B TOPSAKE BO3PACTAHHS
paauyca aTOMOB: a) KpeMHUH, amtoMuHnid, pochop; 6) HaTpuit, TUTHUN, KAJTUH.

9. PacrmoysioxuTe TEpeUHCIeHHbIE XHMHYECKHE OJJIEMEHTHI B TIOPSIKE BO3PACTAHUS
METAJUTMYECKUX CBOMCTB aTOMOB:a) OepwIIui, OOp, NWUTHN; O) MarHuii, KaJIbIIHH,
OepuILIHiA.

10. YkaxuTe XUMUYECKUN DJIEMEHT TPETHEro MepPHoJI, aTOMbI KOTOPOTO UMEIOT HamboJjee

BBIPOKCHHBIC METAJUTMUCCKUE CBOMCTRA.

IIpuMepHbIe 3aJaHNs 10 NPAKTHYECKUM padoTam

[Ipaktuueckas padota o teme 2.1.TUIbl XUMHUYECKUX pEaKIIUil

Copnepxxanue: KonudecTBEHHbIE OTHOLIEHHWS B XUMHMH. (OCHOBHBIE KOJMYECTBEHHBIE

3aKOHBI B XUMUHU U PACUEThI N0 YPABHEHHUSIM XUMUYECKHUX peakiuil. Molib Kak eauHuIa

KOJIM4ecTBa BellecTBa. MoiisipHas macca. 3aKOHbl COXPaHEHUsI MAacChl U DHEPIUU. 3aKOH

ABorazpo. MomsapHblii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta3oB. Pacuersl 1o

YPaBHEHUSAM XHMHMYECKHUX PEaKIui C HUCHOJIb30BaHHUEM MaccChl, o0bema (HOpMalbHbIE

YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

I{enb pabOThL: U3YYUTH OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U HAYYUTHCS PEIIaTh

3aJjaud 10 YpPaBHEHHSIM XHUMHYECKHMX PEAKIMHC MCIOJNb30BaHUEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Xon paboThI:

1. PaccumrtaTh MOJSIpHYHO Maccy cienytonux BemecTB: Na,SOs LiOH, Mg;(POs),,
OKCH/JIa AIFOMUHUSA.

2. PaccumTaiiTe KONMMYECTBO BEIIECTBA, KOTOpoe cooTBeTcTBYeT: 120 rpamm kapOoHaTta

KaJdblus.
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Paccuuraiite maccy 4 MOJIb a30THOM KHCIIOTBHI.
Ckonbpko MoseKyJ1 coaepkutcs B 280 I MOJIEKYJIIPHOTO a30Ta?
B CKOJIBKHX JIMTPOB YIJIEKKCIIONO Taza cojepkutes 12*10°° monexyn?

AN

OTHOcHTeNbHAs IJIOTHOCTh a3a MO BO3JyXy paBHa 2. Yemy paBHa MoJsipHas mMacca
3TOro rasa?

7. 18 r© UMHKAa BCTYHNWIO B pEakUUI0 C COJSIHOM KHCIOTOM. Paccumraiite Mmaccy
00pa30BaBIIETOCS OCaKa M 00bEM BBIICTUBIIETOCS BOIOPO/Ia

[TpakTrueckas padota o Teme 4.2. CBOMCTBA OPraHMYECKUX COSTUHEHUIN
Conepxanne:CocTaBiaeHUE CXEM peakiuil (B TOM YHUCJIE MO MPEAIOKEHHBIM I[EMOYKam
MIPEeBpaIIeHH), XapaKTepU3YIOUMX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHHIA
OTAETBHBIX KJIACCOB, CIIOCOOBI MX TOJTYYEeHUS M Ha3BaHWE OPTaHMYECKUX COCTUHEHUH T10
TPUBHUAIILHON WJIM MEXKIYHAPOJHON CUCTEMAaTUYECKON HOMEHKIIAType.

PemeHne  NpakTHKO-OPUEHTHUPOBAHHBIX ~ TEOPETUYECKMX  3aJaHMM HA  CBOMCTBA
OpraHUYECKUX COEIMHEHUN OTAEIIbHBIX KIAaCCOB

I{enb: HAyYUTHCSA COCTABIIATH YPABHEHUSI XMMHUECKUX PEAKIIMNA ¢ yYaCTHEM OPraHUYEeCKUX
BEILIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHHS.

Xox paboThI:
1. CocraBbTe YPaBHCHUA peaKHI/Iﬁ o MpCIIOKCHHBIM MLCIMIOYKAM, YKaXXUTC HA3BAHUC
BCIICCTB
1 C2H2—> C2H4 — CzHe d CszCl — CszOH
2 C2H4 — Csz_, C6H6 — C6H5N02 d C6H5NH2
3 C — CH4 g C2H2—> C2H4 g C2H5C1
4 C&Cz — C2H2—> C2H4 HC2H50H — CszOCsz

CH, — CH, —-CHy — C,HsOH— C,HsONa

C,Hy —» CHy —» C,HsOH — CH;CHO — CH;COOH

C - CHs; — CH;Cl —» CH;0H — CH;0CH;

CaC, —» CH, —»CéHy — C¢HsCl — C¢HsOH

9 | CO—- CO,— CH 06 — C,HsOH — C,HsONa

10 | CaC, — C,H, — CH;CHO — CH;COOH — CH;COOC:H;

11 | Anetunnen — OeH301 —  HUTPOOEH301 — aHWINH

R0 I[N W

12 | Otunen — stanon — Oytanued -1,3 — OyTaJMEHOBBIN KaydyK

13 | Ilponan — 2-xJjoprponaH — MPOIEeH — MOJTUIPOIUIICH

14 | Meran — aleTWIeH — JTWIEH — IOJIAITUIIEH

2. Pemmre 3amauy: KnrokBa u OpyCHHKA MOTYT JTUTEIHHOE BPEMS XPAHHUTHCS B CBEKEM
BHje 0e3 caxapa. DTOMYy CIOCOOCTBYET HajJW4KMe B HUX MPEKPACHOTO KOHCEPBAHTA.
YcraHoBuTe MOJEKYJSIpHYIO (OPMYJIy OTOTO BEIIECTBAa, €CIM MacCOBBIE JOJHU
3JIEMEHTOB B HEM COCTaBJIAIOT: yriepoaa — 68,85%, Bomopoaa — 4,92%, kucnopoja -
26,23%

3. Pemenue NpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJlaHMd Ha CBOMCTBA
OpPraHUYECKUX COCITMHCHHUH OTIACIBHBIX KJIACCOB
A) Ilouemy B KBallleHYIO KalycTy 4acTo J0OaBISIOT KIIOKBY?

b) [ToueMy sirozibI OOJICTIMXH OCTAIOTCS MATKHUMH Ha MOpo3e?
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B) Ilouemy B XBOWHBIX Jiecax JIETKO ABILIUTCS?

I') Iloyemy B IepeBHSAX MHOT/AA CBEXEE MICO XPAHUIM B MOJIOYHOM CHIBOPOTKE?

J) Jns obGxapuBaHusi pbIObl MPUMEHSIOT IOJACOJHEYHOE WM OJMBKOBOE Macio.
[loueMy n71s1 3TOH LIETIM HE UCIIOJIB3YIOT TBEP/BIE )KUBOTHBIE )KUPHI?

E) Ilpu Bapke kuceneil u3 (QPpyKTOB NMPOUCXOAMUT KHUCIOTHBIA THAPOIM3 Kpaxmaia.
CocTaBbTe ypaBHEHHE 3TOU pEaKIUH.

X) Ilouemy BapeHbe crallle caxapa, X0Ts U BapuTcs Ha caxape?

IIpumepHbIe 3a1aHUA M0 KelicaM Ha MOUCK U AHAJIU3 MH(pOpMaIlUU

Keiicel o pazaeny 7. Xumusi B ObITY ¥ POU3BOJICTBEHHOMN JEATEIHLHOCTH YEJIOBEKA
Conepsxanue:Ilonck n aHanu3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB M TEXHOJIOTUI
c ydyeroM Oynaymed mnpodecCHOHaNbHOW MAESITeNbHOCTH M0 TeMaM: BaKHeHIue
CTPOUTEIbHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, CTEKIJIO, KepaMHKa,
MaTepuasbl ISl DJIEKTPOHMKH, HaHOMAaTepUasbl, TEKCTUIbHBIE BOJOKHA, HCTOYHUKH
SHEPru¥, OPraHNYECKUEe W MUHEPATbHBIC YI0OPCHMSI, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS
XUMHSL.

Ilenp: mpoaHanW3UpOBaTh HHPOPMAIMIO O TMPUMEHEHHUH XHUMHUYECKHX BEIISCTB W
TEXHOJIOTHH ¢ yueToM Oyayiien mpodheccnoHanbHOM NesSTEIbHOCTH.

IIpumepsl KeicoB:

Keiic Nel. «Xi1op B )KU3HU YETIOBEKa

B Snonuun oObenuHeHHbIMU cuiamMd  HanuoHanbHOrO HMHCTUTYTa 3J0pPOBBS U
[MpedextypHoro yauBepcutera Cua3yokn OBLIO MPOBECHO MCCIICAOBAHKE. Y YCHbIE BBISICHUIIH,
YTO €CTECTBEHHBIE OPTAaHMYECKHUE BEIIECTBA BCTYIAIOT B PEAKIIHMIO C XJIOPUPOBAHHON BOJOU M3-
1oJl KpaHa, oOpa3ysl OlacHbIe COEIMHEHUS, KOTOPbIE MOTYT CIIYy>)KMTb IMpPUYMHOM paka. Takue
coeMHEeHMs Ha3bIBarOTCs MX, 10 ecTh «MyTareH uke» ninm «HensBecTHbIN MyTaren».

3aganus:

1. IIpennoxute cnocoObl YMEHBIICHUS SJIOBUTOrO BIUSHUS XJIOpa B MUTHEBOM BOJE HA
OpraHu3M 4YeJIOBEKA.

2. Vcxons w3 cBOEW >KM3HEHHOW MPAKTHKU, MPUOIU3UTEIBHO PACCUUTANTE, CKOJBKO
XJIOPUPOBAHHOMW BOJIbI BBl UCIIOJIB3YETE B TEUCHHE JTHA U JUISl KAKUX Leei?

3. Kakue opransl yenoBeka 00JIbIlle BCEro CTPaJaloT OT BO3AEHCTBHS XIopa?

4. Kak BiMsieT XJIOpUpOBaHHas BOJa Ha YEJIOBEKA MPU KynaHuu?

5. Haiinute NOMOMHUTENHHYIO HMHAOPMAILIMIO O 3aMEHE XJiopa Mpu 00e33apakuBaHHUU
BOJIBI.

6. ccnenyiite pa3ziauuyHble TOBapbl OBITOBOM XMMHUHU B CBOEM JtoMe. COCTaBbTE CITUCOK
XJIOPCOEPIKALINX COSAUHEHHH, YKa)KUTe Mepbl 0€3011aCHOCTH NP paboTe ¢ HUMHU.

Keiic Ne2. «BogoponomoOunu — mar B Oy xy1iee»

ABromobunn Honda FCX Clarity Ha BOIOpPOJIHBIX TOIUIMBHBIX 3JE€MEHTaxX €34T I10
noporam EBpomnsl ¢ 2009 roma. B 2011 rogy Honda npucoenuumiace K eBporeicKoMy
napTHepcTBY sKonoruuHoi sHeprun (CleanEnergyPartnership), mocie yero BbIBesia Ha mepBbIi
IUTAaH TIPOM3BOJACTBO OJKOJOTHMYECKH YHCTHIX aBToMoOuieil. A Ha [lstom MoOCKOBCKOM
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Mexaynaponnom aBtocaioHe BA3 mpeacraBun cBoro HOBUHKY «Jlama-AHT3m» ¢ OamioHamMu
BOJOPOJa U KMCIIOPOJa.

3agaHus:

1.ITouemy MHOTHE aBTOMOOMIIbHBIE KOMIIAHUN pa3pabaThIBalOT aBTOMOOMIIN, paboTaroImue
Ha BOJIOPOJHOM TOIUIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIEH, palbOTAIONIMX Ha YIJIEBOJAOPOJHOM TOIUIMBE,
BIIMSIIOT HA 3JJ0POBbE YeJIOoBEeKa?

3. Kakue «+» 1 «—» Bl BUAHUTE Y BOJIOPOIOMOOUIEH?

4.HaiinuTe TOTOTHUTEIHHYIO HHPOPMAIIHIO 00 X YCTPOUCTBE.

5.Ecnu B Bamie# ceMbe WIH y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH, ITOJICUYUTANTE, CKOJIBLKO
NpUOIM3UTENFHO JIUTPOB OCH3MHA, ra3a M KAKOH MapKH HCIIONIb3YeTe €KETHEBHO.

6.Kakue BemecTBa U B KAKOM KOJIMYECTBE MOT'YT HaXOJUTHCS B BBIXJIOMHBIX a3ax BallluX
aBTOMOOMIIEH?
[IpexcTaBbTe 3alIUTY KEMCOB I10 JaHHBIM 3aZjauyaM IIpU IIOMOIIH ITpe3eHTallui
JUist co3ansi KaueCTBEHHOM NMPe3eHTaIi HE0OX0IUMO COOJII0IaTh PsiJl TPEOOBAHMIA:

OOmme 1. Tlpesenranus 10HKHA HAYMHATHCS C TUTYJIBHOTO Claiia, I/ie YKa3bIBaeTCs

TpeOoBaHUs TeMa, cBeJieHus1 00 aBTOpe U T.II.

2. Ha cnaiinax Heo0X0AMMO pa3MemaTh TOJbKO TE3UCHI, KIIOUEBbIE CIO0BA,

rpadguvecKkue MaTepuanbl (CXeMbl, PUCYHKH, TaOIUIbI, (HOTO | T.I1.).

Hcnonp30Bath eIMHBINA CTUIb OOPMIICHHS.

4. KonuuecTBO ClaiifloB AOKHO OBITH JOCTATOYHBIM JUIsl PACKPBITHS TEMBI,
HO He Oonee 20-TH.

(O8]

[IpudTer I. Cnemyer WCHOJIB30BaTh CTaHAAPTHBIE, M[IMPOKO PACIPOCTPAHECHHbBIC
mpu@Tel, Takue kak Arial, Tahoma, Verdana, TimesNewRoman, Calibri u
Ap.;
2. Pasmep mpudra a8 3arolioBKOB — He MeHee 24, i uHGOpManuud He
MeHee 18.
3. He pekoMmeHayeTcsi HCIMONb30BaTh pa3Hble THUMBI MIPUPTOB B OMHOM
MIPE3CHTAIINH.

4. Jlna BolaeneHus uHGOpMAIMU CIEIYeT HCIOJIb30BaTh KUPHBIM MmpU@T,
KypPCHUB WU IO TYEPKUBAHUE.
5. He 3n0ynotpe0asTh NpONUCHBIMUA OyKBaMHU.

®oH KenarenbHO MCIIOJIB30BAaTh OJTHOTOHHBIN (DOH HESIPKUX NACTEIbHBIX TOHOB.

I[J'ISI CI)OHa MMPpEAIIOYTUTCIIbHBI XOJIOAHBIC TOHA.

N =

Hcnons3oBanue | 1. Ha ogHOM crnaiize peKOMEHIyeTCs WCIONb30BaTh HE Ooliee 3-X IIBETOB:
1BeTa onuH Ais (oHa, OMH IS 3ar0JI0OBKa, OJUH JIJISl TEKCTA.
2. Jns ¢poHa M TEKCTa UCIOIB30BATh KOHTPACTHBIC IBETA.

[TpencraBnenue PexomeHyeTcst HCIOIB30BATh KOPOTKHE CIIOBA U PEJIOKEHHSL.
UHpOpMALIUU . MMHMMH3HMPOBATh KOJUYECTBO NPEUIOrOB, HAPEUHil, TPHIIaraTeIbHbIX.
3. 3aroJIoBKM JOJKHBI IPUBJIEKATh BHUMAHUE Ay IUTOPHUH.

o —

O0beM He crour 3amomHsaTh OOUH ClIAl CIHAIIKOM OOJBIIMM OOBEMOM
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I/IH(I)OpMaLII/II/I I/IH(I)OpMaI_II/II/II JIXOAU MOTryT CIMHOBPCMCHHO 3aIIOMHUTDH HEC Oonee TpEX (I)aI(TOB,
BBIBOJIOB, OIIPEICTICHUM.

IIpumepHbIe 3a1aHuA 110 JJA60PATOPHBIM padoTam

JlaGopatopHas pabota 1o teme 4.2. CBoiicTBa OpraHMYECKUX COECTMHEHUI

Conepxanne: “TIpeBpamiennsi opraHUYecKUX BeliecTB npu HarpeBaHuu'.IlomydeHue sTuiieHa u
U3y4YEHHE €ro CBOMCTB. MonenupoBaHue MOJIEKYJ M XMMHYECKHMX IPEBpAIICHUN Ha IpUMEpPE
dTaHa, TUJIEHA, alleTUJIeHa U Jp.

Lenp pabOTHI:M3yunTh MPEBPAIICHHS] HEKOTOPHIX OPTraHMYECKHX BEHIECTB MPU HATPEBAHUU —
MOJEIIUPOBAHUU MOJIEKYJ M XUMHUYECKUX IMpPEBpAlICHUNM Ha MpUMEpPEe 3TaHa, 3STUJIEHA,
alleTUIeHa; HAYYUThCS TOIYy4YaTh B JIAOOPATOPUU ITUJICH; U3YyUUTh (DU3HUECKHUE U XUMHUYECKUE
CBOWCTBA dTUJICHA

Xon paboThI:

1. Bompocs! u1st omycka k mabopaTtopHoit pabote

a) 00BSICHUTE, K KAKOMY KJIACCY OPTaHMUYECKUX BEIIECTB OTHOCUTCS STHJICH;

0) 0OBSICHUTE, KAKUMH XMMHUYECKUMHU CBOMCTBAMHU OOJIQJAlOT BEIIECTBA JAaHHOTO KJacca, Kakue
Ka4eCTBEHHBIE PEaKINH Ul UX 00HAPYKEHHSI UCTIOIb3YIOTCS;

B) OOBSICHUTE, KaK MOXKHO IOJYYUTh BEIIECTBA JAHHOIO Kjacca COEIMHEHHUH B J1TaOOPAaTOPHBIX
YCIIOBUSIX.

2. [IpocMoTpurTE BUACOONBITHI U 3aMIOJIHUTE TAOIHILY:

Ha3Banue onbiTa Habmonenus VYpaBHEHHUsI peaKkIuu BeiBOg
[Tonydenue rTuneHa Kaxkoi ras HazoBute mnpomaykThl
BBIICIIAETCS? Y TUIl peaKLuu
B3aumopgeiictBue c | Uro mnpoucxomur c HazoBute mnpoayKThl
OpoMHOI BOIOH pacTBOpoM OpOMHOM Y TUIl PEAKLIUU
BOJBI?
B3anmoneiicteue ¢ | Uro mnpoucxomur c HazoBure mnpomykTel

NEpMaHIraHaTOM KaJius

pacTBOpoM
MepMaHraHaTa
Kanusa?

W TUII pCaKIun

I'openue sTmiiena

Onumure xapakrep
TOpEeHUs 3TUJIEHA

Ha3oBure mpoayKThI
U TUI peakuuu

3. O6paboTKa pe3yabTaTOB OIBITOB:

a) IIpoananu3upoBaTh

COOTBCTCTBHUEC TIIOJYUCHHBEIX PE3YyJILTAaTOB crocodam IMOJIYUCHU A

HENpeeIbHbIX YIIIEBOJOPOIOB psiAa ITUICHA (amkeHoB). CenaTs COOTBETCTBYONIUI BEIBOIL.

0). ChopMynupoBaTh BHIBOJ O (PU3UKO-XMMUYECKUX CBOMCTBAX ITHJICHA.

B). ChopMynmpoBaTh BBIBO O croco0ax 0OHapYyKEHHs THIICHA.
4. MozaenupoBaHHe MOJICKYJI M XHMUYECKHUX MPEBPAICHUH dTaHa, dTUJICHA, alleTUIICHA U Jp.

a) CocTaBpTe IIAPOCTEPKHEBBIE MOJEIM MOJIEKYJl 3TaHa, JTWIEHA, aleTuiaeHa. Hanummre
CTPYKTYpHBIE (POPMYJIbI THX BEIIECTB U HA3BAHMUS.

6) CocraBbTe MIAPOCTEP)KHEBBIE MOIEITH MOJIEKYJI MYpPaBBHMHON KHCIOTBI, STUJIOBOTO CIIUPTA,
MeTaHand. Hanumure cTpykTypHbIe (hOpMYIIBI 3TUX BEIIECTB U Ha3BaHUS.
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B) CocTaBbTe IAPOCTEPIKHEBBIE MOJICIIM XUMUYECKUX PEAKIUHN, TPOTEKAIOUIUX IPU HArPEBaHUU:
JNETUAPUPOBAHUE OTaHA, KATAIMTUYECKOE OKHCICHHWE METaHa, MHUPOJIN3 METaHa. 3aluIlnuTe
YpaBHEHHS B TETPaj/ib, 0003HAUHTE YCIIOBUS MPOTEKAHUS PEaKIHil, JaiiTe Ha3BaHUE MPOAYKTaM
peakuuii

IIpuMepHBIH TECTOBBINH KOHTPOJIb MO pa3aeay 1 «OCHOBBI CTPOCHHUS BeleCTBay

Bbi0epuTe 0o1MH NpaBUIIbHBIN OTBET:

1. Atomsl C 1 Si UMEIOT 0OAMHAKOBOE YUCIIO:

A) HEHTPOHOB B siIpe

b) snepretnueckux ypoBHen

B) 251eKTpOHOB Ha BHEIIHEM YHEPIETUYECKOM YPOBHE

I') anexkTpoHoB

2. B pany xumndeckux 3nemenToB Li-Be-B—C merannnueckue cBoicTBa:

A) ycunuBaroTcs

b) ocnabeBaroT

B) e mensttoTcs

I') u3aMeHst0TCA NEPUOANUECKU

3. K s-ay1eMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coequHeHus: aTOMOB 10,1 HoMepoM 11 u 17 006pa3yercst BEIECTBO ¢ XUMHUYECKON
CBA3BIO:

A) nonHoi

b) koBasleHTHOH TOJIAPHOI

B) xoBaneHTHOI HEMOISIPHOM

I') Metannuueckoit

5. KonnuecTBo 2/1eKTPOHOB Ha NOCIEAHEM YHEPIrETUUYECKOM YPOBHECOOTBETCTBYET:

A) HOMepy nepuoja

b) Homepy rpynmsl

B) nopsinkoBoMy HOMEpY

6.AMa3yCOOTBETCTBYET:

A) nOHHasi XUMUYECKas CBSI3b

b) xoBaneHTHas NoJsipHAsi XUMUYECKasl CBSI3b

B) xoBanieHTHas HENOJSIpHAsI XUMUYECKasl CBSI3b

7. CBs13b, 00pa3oBaHHAs 32 CUET 000OIIECTBICHHS BaJICHTHBIX 3JIEKTPOHOB, HAa3bIBACTCS:

A) noHHOI

b) metannuueckoit

B) xoBanentHoit

8. B mopsinke Bo3pacTaHUs KUCIOTHBIX CBOICTB JIETYYHMX BOJOPOAHBIX COEAMHEHUN
AJIEMEHTHI PacIOIO0KEHBI B PSY:
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A) K, Ca, Sc
b) Al, Mg, Na
B)F,Cl, 1

9. Kakoe u3 cyXIeHH1I BEpHO ISl 3JIEMEHTOB VA TpyIIIbI

A) obmrast popmya neTydyero BoopoaHoro coequHenns RH4

b) He 00pa3yroT JeTy4rx BOJOPOIHBIX COSAMHEHUN

B) 10 3aBepiieHus YHEPTETHUECKOTO YPOBHS HE XBATACT TPEX DIICKTPOHOB

10. Cpenu BemiectB, ykazanHbIX B psiny NHs, O,, HCI, SO,xonmudecTBO coeTuHEHMI ¢
KOBAJIEHTHOM HETIOJISIPHOM CBS3bI0 PABHO

A) Tpem

b) nBym

B) uetbipem

11. Xumuueckas cBsi3b B MOJIEKYJIaX 030HA U XJIOPU/IA KaJIbIUACOOTBETCTBEHHO:

A) KOBaJIeHTHas OJISIpHAst U NOHHAS

b) xoBasieHTHAs TOJIApHAs M KOBAJICHTHASI HETTOJIApHAs

B) xoBaneHTHas HENOJSPHAS U MOHHAS

IIpuMepHBIH TECTOBBIII KOHTPOJIb no pasgeay 4 «CrpoeHue M CBOICTBa
OpraHnYyecKuX BellecTB)
1.BemecTBO, cocTaB KOTOPOTO BBIpaKEH MoJieKyJsipHOW (opmynoit C;Hs oTHOcuTCs K
KJIaccy:
1) apensr
2) amKaHbl
3) asKeHbl
4) aIKUHBI
2.Ha3zanwue Bemiectsa, popmyna kotroporo: CH;-CH(CH;)-CH,-CH,-OH
1) 6yranon-2
2) neHTaHoA-2
3) 2-metunOyranon-4
4) 3-metunoOyranoi-1
3.BemecTBo, umeromiee popmyny CH,=CH, Ha3biBaeTcs:
1) Tomyon
2) aTHIIeH
3) rnunepuH
4) mponaHoJ
4. BemiecTB0o, Ha3BaHKE KOTOPOTO MPOMHOHOBAs KUCIIOTA, UMEET GOopMyITy:
1) C;HsOH
2) (CH3),NH
3) CH;-CH,-COOH
4) C;H,OH
5. lns ankaHOB XapaKkTepHA peaKIus:
1) mpucoenunenus H,
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Aucm 37

2) XJIOpUPOBAHUS HA CBETY

3) obecuBeunBanus pactBopa KMnO,

4) monuMepu3aIun

6. Metanon pearupyer c:

1) Hatpuem

2) BojIOM

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KACIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNO:s

2) NaCl

3) N32CO3

4) H,O

8. BepHbI 1 yTBEp)KICHHUS:

A. AMUHBI IPOSIBIISIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI IPOSIBIISFOT TOJIBKO OCHOBHBIE CBOKCTBA
1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEpKICHUS

4) HEBEPHO HU OJIHO W3 YTBEPKIACHUI

9. YpaBuenue xumnueckoi peaknuu C,He+Cl,—C,HsCI+HCI sBnsercs:
1) peakiueii 3ameleHus, MPOTEKAIOIIEH 10 pagluKaTbHOMY MEXaHU3MY

2) peakuueil mpucoeIMHeHNs, TPOTEKAOLIEH M0 PaJuKaIbHOMY MEXaHU3MY

3) peaKL{Heﬁ 3aMCIICHUA, npOTeKanmeﬁ 10 ”OHHOMY MCXaHU3MY
4) peaKLu/Ieﬁ IpUCOCAUHCHUA, HpOTeKaIOH_[eﬁ 110 HOHHOMY MCXaHU3MY

10. B peakmuio «cepeOpssHOro 3epkana» (C aMMHAuHBIM PAacTBOPOM OKcHIa cepelpa)

BCTYyMAET:
1) sTanon
2) riaroko3a
3) rmunepuH
4) kpaxmain

11. VYcraHoBuTe COOTBETCTBHME MEKIy HA3BaHMEM BeLIECTBA U KjaccoM (TpYIIIOif)
OpraHMYECKUX COECAUHEHMH, K KOTOPOMY(-0if) OHO MPUHAJIEKHUT.

HazBauue Bemiectsa

Kiacc oprannueckux coeuHEeHHI

A) CH;COOH

1) omHOATOMHBIE CITUPTHI

b) CH;-CH>-CH3

2) yrIIeBOJIbI

B) CH2:CH—CH2‘CH3

3) kapOOHOBBIC KHCIIOTHI

I') CH;-CH,-OH

4) apomMaTH4ecKue yriieBO10POIbI

5) HCMPCACIIBHBIC YTTICBOAOPOAbL

6) ipeeNbHbIE YIIIEBOAOPOIbI
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M ®EJEPAJILHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbHOE CMK
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TYPU3MA " CEPBUICA»
Aucm 38

PrYTUC

12. B cxeme npeBpalieHui
1500°C  Caxr +Br,

CH4—>X1—>6€H3OJ’I—> Xz

BemiecTBaMu X U X, COOTBETCTBEHHO SIBJISIFOTCS:

1) anerunen

2) oTUIeH

3) 6pomOeH30I

4) xnopOeH3on

5) penon

6) IUKJIOTeKCaH

13. CxonbpKo JUTPOB BOAOpoAa morpedyercs ans odpazoBanust 10,2 r 3TuinoBOro crnupra

H3 aliCTaJIbACTUAd, CCJIM BBIXO MPOAYKTA PCAKIIUN COCTABJIACT 80%?

1) 6,2 n
2)3,1n
3)12,75 1
H112 7

4.2.2 OueHO4YHbIE CPEICTBA MPOMEKYTOUYHON ATTECTANMH MO JUCUUILINHE «XUMUSD»
[IpoMexxyTouHasi arrecTauusi MO JUCHMUIUIMHE «XHUMHS» MPOBOAUTCS B BUIEC HMTOrOBOM

KOHTPOJIbHOI padoTbl.KoHTponbHast paboTa BkitoyaeT 15 3agaHuil ¢ 1ByMsl THUIIaMU 3aJjaHUA:

1) pacueTHble 3a7jaHKsI U 3a]1a4M; 2) TECTOBBIE 3aJaHUSI.

B1-4
1.

[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI.

3aJIaHUH PEITUTE 3aa4H:
Pemmre 3amauy: Paccumraiite maccy 34 -10” monexyn rugpoxcuaa nunka (Zn(OH)).
OTBET 3aIUIINATE C TOYHOCTHIO JIO LIEJIOT0 YHCIIA.

2. Omnpegenute Jjisi K30TOMA YUCIO MPOTOHOB, YUCJIO HEUTPOHOB U YUCJIO JIEKTPOHOB:
N3oTon Uuciao npoToOHOB Uuciao HEUTPOHOB Uucio 3JeKTpOHOB
SSAI.
3. Pacnionoxkure mnpeasiokeHHbIE BellecTBa B Ta0iWile B 3aBUCHMOCTH OT THIA
xuMudeckoi cesizu Bemecta: P,,CH,, P,Os, Ca,LiCl, MgS, Se, Pb
Bubl xumMuueckoil cBsizu
Nounas KoBanenTtHas KoBanentHas Mertanueckas
MOJIsIpHAs HEMOoJIsIpHas
4. Pemmre 3amauy: K pactBopy xnopuaa Hatpus maccoil 180 r ¢ maccoBoit noneit 4%

no0aBunu 25 T 310 ke conu. Berumcnute maccoByto noiio cosud (%)B MOTy4eHHOM
pacTBope.

B 3aganusx 5-14 Beioepure | npaBUIbHBINA OTBET:

S.

6.

Uucao sHEpPreTMYeCKMX YPOBHEH M YMCIO BAJCHTHBIX 3JEKTPOHOB COOTBETCTBEHHO
paBHBI y atoMa MbIbsika: A)4u5,b)4u6,B)5u5,1) 33 u 80

B pany xumuyeckux snemeHToB Rb-K-Na-Li  meramnuueckue cBoiicTBa:  A)
yBenuuuBarorcs; b) ymensmatrorcs; B) He m3mensrorcs; ') cHauana yBeTWYMBAIOTCH,
MOTOM YMEHBIIAIOTCS
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7. 3MyJ'ILCI/I}I — 9TO AUCICPCHAA CHCTCMA, 06pa3OBaHHa$I2 A) TBCPAbIM BCHICCTBOM H

razoM; b) nByMs pasnuuHbIMH XHAKOCTIMU; B) KuakocTeio u razom; [') )KHAKOCTBIO U
TBEP/bIM BEIIECTBOM.

8. AmIoTpomnHBIE COEAMHEHHUs yriepoja OTIMYaITCA JpYr OT Jpyra: A) KOJIUYECTBOM
aTOMOB B MouiekyjJe, b) kpucrammmyeckumu perierkamu, B) pasHbIM 4ucCIOM
3JIEKTPOHOB, ') YnCI0M HEUTPOHOB

9.BrIciyr0 CTeeHb OKUCIEHUS MapraHel] nposBiseT B coenuuenun: A) KMnO, bB) MnO,
B) Kle’lO4 F) MHSO4

10. Cunbhsrii snextponut 3710: A) HoS, B) Cu(OH),, B) AgCl, ') HNO;

11. Yto siBAsieTcs TIaBHBIM KOMIIOHEHTOM COOCTBEHHO MPUPOIHOTO ra3a: A) staH; b) meran;
B) 6yran; I') 6en3our; /]) nponan
12. VI3 npeanoXKeHHbIX MOJEKYISpHBIX Gopmyin BeiOepute popmyiny ankeHoB: A) C.H,, b)
C4Hs, B) CioHy, I') CiaHio, 1) CsHs
13. 13 npeasiosxkeHHBIX CTPYKTYPHBIX (opMyIT BeIOEpHTE (POPMYITY aIKUHOB:
4> _CcH=C — CHgy —CH3> F;) .~ iy,
14, ﬁgl%ré%me IIPaBUJILHOE Ha3BaHHE yrneBOﬂopoanrjg LgencﬂyHaponﬂoglgp%eﬂmmype: A)
5-MCTI/IJ'IFCKCCH-%HE/§' S,S-I[I/IMeTI/IJmeHTeH -1; B) I,l-mumerunmnenten -4; I') 2-
B ) MemrxegucS— C = & — G P e et Br— i,
= C3
Ore — Ay — Cfy ~ s Cire,
P
CA:
15. BeiGepure nBe hopmMyIIsl - = , A
4) CHy—CHz ~CH— CHo—CH3
I

| CH3 CHa,

CA 2 CH 2,

e

=5 O (O = ICH 2.
b)CHJ> %/4 C{f {

CHa CHz CH>
) e = e

E’) CHy = e Cf{ I ,
CHs CH o

CHz oHD

Kpurepun n noxasarejin OieHUBaHHA
i Tekymero KOHTpoJIst

Ouenk | Popma IMoka3aresu OeHUBAHUSA

a KOHTPOJISAA

Kpurepun onenuBanus

«5»

YCTHBIA OTBET

MOJIHOTA W TPaBUILHOCTH
OTBETA, CTENEHb
OCO3HAHHOCTH,
MOHUMAHUS HU3YYEHHOI'O
Marepuana, YeTKOCTh H
IPaMOTHOCTh PEYH.

OTBET IOJHBIM W IPAaBUIBHBIN
Ha  OCHOBAaHMM  H3YYCHHBIX
TEOpU; MaTepuall H3JI0KEH B
onpeaeIeHHON JIOTHYECKOU
[I0CJIEI0BATEIbHOCTH,
JUTEPATYPHBIM SA3BIKOM: OTBET
CaMOCTOSATEJIbHBIN.

«»

YCTHBIA OTBET

MOJTHOTA W TIPABUIHLHOCTH
OTBETA, CTEIEHb
OCO3HAHHOCTH,

OTBET TMOJIHBIA U TPaBUILHBIN
Ha  OCHOBaHUU  HU3YUYEHHBIX
TEOpUI; MaTepuall H3JI0KEH B
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MIOHUMAHUSA M3YYEHHOIO | ONpE/IeNICHHON JIOTUYECKOU
Marepuana, YeTKOCTh H | MOCIEA0BATEIIBHOCTH, TIPH STOM
TPAaMOTHOCTh PEUHU. JIOTTYILIEHbI JIBE-TPHU
HECYILECTBEHHBIE OIIINOKH,
UCIIPaBIIEHHBIC MO TPEOOBAHUIO
YVUUTEIIA.
«3» YCTHBIN OTBET MOJIHOTA W NPABWIBHOCTH | OTBET MOJIHBIM, HO TpPU ITOM
OTBETA, CTEIEHb | JOMyIleHa CyIIECTBEHHAs
OCO3HAHHOCTH, OIIHMOKA, WIIN HETIOJIHBIN,
MOHUMaHUA U3YYEHHOTO | HECBSI3HBIM.
Marepuaia, YeTKOCTb H
rPaMOTHOCTb PEYH.
«2» YCTHBIN OTBET MOJIHOTA U MPAaBWIBHOCTD | MPHU OTBETE OOHaAPYXKEHO
OTBETA, CTCIECHb | HETIOHUMAaHUE y4amnmmcs
OCO3HaHHOCTH, OCHOBHOT'O co/iepKaHus
MOHUMAHUS M3YYCHHOro | yueOHOro  Marepuana  WiIu
Marepuana, YETKOCTb MU | JIOMYIIECHbI CyIlIECTBEHHBIC
rpaMOTHOCTb PEYH. OIIMOKH, KOTOPBIC YUaITUHCS HE
cMor UCIIPaBUTh npu
HAaBOJISIIIMX BOMPOCAX YUUTEIIS.
Ouenk | ®opma Kpurepuu ouenuBanus | [loka3aresu oneHnBaHUA
a KOHTPOJIsI
«5» MpaKkTUYecKas MOJIHOTA ¥ TIPABUIHHOCTH
pabora, BBITIOJTHEHHSI paOOTHI paboTa BHITTOJIHEHA ITOJTHOCTHIO U
nmabopaTopHas MPaBUJILHO; C/I€JIAHbI MIPABUIIbHBIC
pabota BBIBO/IbI.
«4» MpaKkTUYecKas MOJIHOTA U TIPABHJIHLHOCTD
pabora, BBITIOJTHEHHSI paOOTHI paboTa BBITIOJIHEHA MPABHIILHO C
nabopatopHas Y4€TOM 2-3 HECYIECTBEHHBIX
pabota OIMOOK, UCTTPABICHHBIX
CaMOCTOSITEJIBHO 10 TPeOOBAHUIO
MIperoaBaTesl.
«3» MpaKkTUYecKas MOJIHOTA U TIPABWJIBHOCTD
pabora, BBITIOJTHEHHSI paOOTHI paboTa BHITTOJTHEHA MPABWIIBHO HE
naboparopHas MEHEeEe YeM Ha MOJIOBUHY WU
pabora JIOTYIIIeHA CYIIECTBEHHAs OIMOKa
«2» MpaKkTUYecKas MOJIHOTA U MPABWIHHOCTD
pabora, BBITIOJTHEHHSI paOOTHI JOTYIIEHbI 1Be (1 Oosee)
naboparopHas CYIIECTBEHHBIC OIMINOKHU B XOJIE
pabota paboThI, KOTOPBIE O0YUYAIOIIHUICS HE
MO>KET UCIPABUTH JIaXKe IO
TpEOOBAHMIO MTPEIO1ABATEII.
Ouenk | ®opMa KOHTPOJISA Kpurepuu oueHuBanus IMoxa3zarenu
a OLleHUBAHMS
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«5» TECTOBOE 3aJ]aHuE MPaBUIBHOCTH OTBETA
86-100% mpaBMIIbHBIX
OTBETOB Ha BOMPOCHI
«4» TECTOBOE 3aJ]aHNe MPaBUILHOCTH OTBETA
71-85% npaBUIIBHBIX
OTBETOB Ha BOMPOCHI
«3» TECTOBOE 3aJ]aHHe MPaBUILHOCTh OTBETA
51-70% npaBuIbHBIX
OTBETOB Ha BOMPOCHI
«2» TECTOBOE 3aJIaHUe MPaBUILHOCTH OTBETA
0-50% npaBuIBHBIX
OTBETOB Ha BOIPOCHI
3amuTa KeiicoB: MpeACTABJIEHUE Pe3Y/IbTATOB PellieHUsI KelCoB.
Kputepuu onieHHBaHUS YCTHOTO COOOIICHUSI:
Kputepun Bajbl
OuCHHBATIH 1 6aaa 2 das1a 3 0a1a
1. CootBercTBHE coJiep>KaHue T0KJIaa coJiep>KaHue coJiep>kaHue T0KJIaa
COJIepXaHUs JOKJIaAa | JHIIb YACTUIHO JOKJIaaa, 3a COOTBETCTBYET
3asBIIEHHOW TeMe COOTBETCTBYET UCKITIOYCHHEM 3asIBJICHHOI TeMe U B
3as1BJICHHOU TemMe OT/EJIbHBIX MOJHON Mepe eé
MOMEHTOB, packpbiBaeT
COOTBETCTBYET

3asIBIICHHOI TeMe U
B MOJIHOW Mepe €€

pacKpbIBaeT
2. CreneHb packpbITa MaJasl 4acTb TEMa pacKphITa TEMa pacKphITa
PacKpBITUS TEMBI TEMBI; TIOUCK XOpOILI0, HO HE B HOJTHOCTBIO;
MHPOPMALIMU MPOBEAEH | MMOJHOM 00BEME; IIPEJICTaBJICH
ITIOBEPXHOCTHO; B nH(popManuu 000CHOBaHHBII 00bEM
U3JI0)KEHUU MaTepuana | IpeaCTaBICHO uHpOpMaLUY;
OTCYTCTBYET JIOTHKA, HEI0CTaTOYHO; B U3J10)KEHUE MaTepuana

JOCTYITHOCTh

OTIENBHBIX CIIy4asxX | JOTMYHO, JOCTYITHO
HapyIleHa JIOTHKA B
U3JI0KEHUU
MaTepuaia, He
COBCEM JIOCTYITHO

3.YMeHue 10CcTyIHo
¥ TTOHATHO TIepeaTh
coJIepKaHHe J0KJIana
B BHJIC ITPE3CHTALIUH

W3 IPEACTaBICHHOM
MIPE3EHTALIMHA HE COBCEM
IIOHsATHA TEMaTHUKa
HCCIeA0BaHUs, 1€TAN
HE PaCKPBITHI

Ha OCHOBE Ha OCHOBE
MpeICTaBJICHHON MpeCTaBICHHOMN
MpEe3eHTalUN MpEe3eHTalUN
dbopmupyercs dbopMupyercs moaHoe
oOImiee MOHUMaHUE | TOHUMAaHUE TEMATHKH
TEMaTHKU UCCJIEIOBaHMUS,
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HCCICA0BaHUA, HO PACKPBITHI ACTATIA
HEC sACHBI AC€TaJIN
Kpurepuu onieHMBaHus NPE3CHTALNHN:
Kpurepun Bbanabl
OlICHUBAHUA
0 1 2
II0JIHOTA uHpOopManus, uHpopManus, IIpe3EHTALNS
HCII0JIb30BaHUA HCIIOJIb3yEMas B npeacTaBJICHHAA B COJACPIKUT ITOJIHYIO
yueOHOro MaTepuaa Mpe3eHTAIlNH, HE Npe3CHTalNH, H YETKYIO
OTHOCHUTHLCA K TEME OTHOCHUTCS K TEME, I/IH(l)OpMaHI/IIO,
HO HEAOCTATOYHO AOCTAaTOYHYIO IJIA
MTOJTHO PacKphIBaloOT | popMupoBaHuUs

€C COACpIKaHuC

NpeaACTaBJICHUSA O
TEMEC

JIOTHKA
W3JI0)KEHUSIMAaTepHraia
B COOTBETCTBHU C
IUIAHOM M TEMOH
3aJaHus

Marepuall
MpE3EHTANN HE
COOTBETCTBYET TEME,
IJIaHa HET

Marepuai
MPE3CHTAlNN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IU1aH
IIOCTPOEH HE TOYHO

Marepuail,
IIPUBEJICHHBIN B
IIPE3EHTALUN
IIOJIHOCTBIO
COOTBETCTBYIOT
TEME 3a/1aHUs U
COCTABJICHHOMY
IUTaHy

TEPMHHOJIOTHYECKAs 1
opdorpadudeckas
PaMOTHOCTh

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpadudeckue
omuOKHU, HE BCE
TEPMUHBI IPUMECHCHBI
0 CYIIECTBY

B MIpEe3EHTAINH
MPUCYTCTBYIOT

opdorpaduueckue
OLIMOKY, TEPMUHBI
MIPUMEHEHBI BEPHO

B MIpe3EHTAINH
OTCYTCTBYIOT
opdorpaduueckue
OLIMOKY, TEPMUHBI
MIPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpPUTHHATLHOCTH
MTOCTPOCHHUS

pe3eHTAIHS
noctpoeHa 6e3 yuera
KOMITO3UIIHH
clIaimoB, 0e3
COOIIOIEHUS
TpeboBaHU K
mpudTam u
LIBETOBOMY
0hOpMIICHHUIO

Mpe3CHTAIHS
MOCTPOEHA C
y4eTOM TpeOOBaHUH
K 0 OpMIICHHIO, HO
HET EJMHOTO
odopmiteHus
CJIaliIoB

IIpe3eHTaLHs
MOCTPOEHA B
MIOJTHOM
COOTBETCTBUH C
TpeOOBaHUAMU
oopmienus,
UCIOJIb30BaH
OpUTMHAJIbHBIN
MOJXOJ K
oopmienuto
CIIalIOB

IIkana nepeBoaa 60aJ1710B B 0TMETKY

17-15 Gasios - «5»
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14 - 9 6annoB - «4»
8-6 6am1oB -«3»
Menee 6 6a/U10B U OTCYTCTBUE PaOOTHI - «2

JJ1s1 IpOMEKYyTOYHOM aTTecTaluu

1 u 4 3aganue — mo 3 O0aia, 2 u 3 3aganme — mo 2 Oamuaa, 5- 15 3aganme — 1
oannllonyyennpieoOyydaronuMes Oa/ulbl 32 BBIOJHEHME BCeX 3aJaHUM  CyMMHPYIOTCS.
CyMMapHbIil 6ajuT epeBOAUTCS B OTMETKY O MATHOATUIBHON IIKale ¢ Y4ETOM PEKOMEHyeMOn
LIKaJIbl IEPEeBOJA:

Ounenk | @opMa KOHTPOJIS Kpurepun oneHuBanus IToxa3artenn
a OLICHUBAHHSA
«5» Konrponbnas padora [IPaBWIbHOCTb OTBETA

18-21 Gann
«4» Konrponsnas padora IPaBWJIBHOCTh OTBETA

14-17 6amnoB
«3» Konrponsnas padora IIPAaBWJIBHOCTH OTBETA

10 -13 6amioB
«2» Konrponsnas padora IIPaBUIILHOCTb OTBETA

12 GaiutoB U MeHee

5.YCJOBUSA PEAJIM3ALUU ITPOTI'PAMMBI TIUCHUIIJIMHBI

5.1.na peanu3any NporpaMMbl Y4eOHON TUCHMIUIMHBI JOJDKHBI OBITH MPEIYyCMOTPEHbI
CJIEIYIOLINE CIeHalbHbIE TOMEIICHHUS:

Jnis peanmzaiiuil porpamMMbl JTUCHUIUIMHBI JOJDKHBI OBITh MPEAYCMOTPEHBI CIIEAYIOIINE

CIEIUAllbHbIE TOMEIICHUs: Yy4eOHBbIH KaOMHET XUMHUM W/HIM Y4eOHOH XHUMHUYECKOM
n1abopaTopuu.

ObopynoBanue  y4eOHOro kabuHeTa (HarJasiaHbIe nocoous): HaOOpBI
[IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJ, MOJIEIH KPUCTAJUIMYECKUX PEIIETOK, KOJIEKIIUH MPOCTHIX
U CJIOKHBIX BEIIECTB W/WJIM KOJUIEKIIUU TOJIMMEPOB; KOJUICKIIUS TOPHBIX TOPOJ U MHHEPAJIOB,
tabmuia Meneneesa, yueOHble GpuiabMbl, IU(poBbie 00pa30BaTENbHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4YeHHUsi: KOMITBIOTEp C YCTPONCTBAMH BOCIIPOU3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEAHA-TIPOSKTOP C OSKPaHOM, MYJIbTHMEIUHHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALNM.

Oo6opynoBanue J1abopaTopum U padboyux MecT JadOpaTOpuM: MEH3YPKH, MUIMECTKU-
KaIeJIbHHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYITbI, TPEIMETHBIC W TOKPOBHBIC CTEKJIA, IIAHIICTHI
JUTSL KamelbHBIX pPeaKIui, (QUIbTpoBalIbHAs Oymara, MPOMBIBAJIKH, CTEKJISSHHBIC MPOOWPKH,
pe3uHOBBIE MPOOKH, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJSHHBIC IaJOYKH, IITATUBBI IS
MPOOUPOK; MEPHBIE LHJINHAPHI, BOPOHKH CTEKJISTHHbIE, BOPOHKU JI€TUTENbHbIEC [IUINHAPUYECKUE
(50-100 mur), ctynku ¢ mecTUKoM, (Gap@opoBbIe YalllKu, TUHIETHI, GUILTPHl OyMakHbIC, BaTa,
MapJiis, 4YacoBbI€ CTEKJA, SJEKTPOIUIMTKH, JaOOpaTOpHbIE IITATUBBL, CHUPTOBBIE TOPENIKH,
CIIUYKH, TpUOOp Ui MONTydeHHs Ta30B (WM MpoOHMpKa ¢ ra300TBOJHON TPYOKOI), Iepikarenu
JUTSL IPOOUPOK, CKIISIHKH ISl XPaHEHUS PEaKTUBOB, pa3laTOYHBIEC JOTKH; XUMUUYECKHE CTAKaHbI
(50, 100 u 200 mu1); mmaTenay; MUHIETHI; TUTEIbHBIC HIUIIIBI; CEKYHAOMEDHI (TaliMephl), MEpHBIE
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npooupku (Ha 10-20 M) u mepnbie komObl (25, 50, 100 u 200 mu), BoasHas OaHs (wiu
TEPMOCTAT), CTEKJISHHBbIC TMAaJOYKW; KOHWYECKHe KOObl ansi TuTtpoBanus (50 m 100 wmn);
WHAMKATOpHBIE TIOJIOCKKM JUIs omnpeaeneHus pH u cranpgapTHas WHAMKATOpHAas IIKala;
YHHMBEpCaJIbHBIN HHAUKATOD; nunetku Ha 1, 10, 50 M (unu gozatopsl Ha 1, 5 u 10 M), 6r0peTku
JUIS TUTPOBaHMS, MeAUIUHCKUE mmpHibl Ha 100—150 M, nabopaTopHble W/WIN aHAIUTHYECKUE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1adopatopHoe 000py10BaHHUE.

6.UndopmanmonHoe odecredeHue peaau3anun NPporpamMmmbl

Jns peanuzanuMu OporpaMMbl  OMOIHOTEUHBIH (OHJ 00pa3oBaTEIbHON OpraHU3aIUU
YKOMIUICKTOBAH II€YaTHBIMH W/WJIM DJICKTPOHHBIC 00pa3oBaTelbHbIE M HH(MOPMALMOHHEIE
pecypchl, peKOMEHIOBaHHBIE Ul HCIIOIB30BaHMA B 00pa30BaTENbHOM IpOIECCEe, HE CTapile
ISITH JIET C MOMEHTA U3aHUsL.

6.1. OcHoBHEIE U31aHUSA
1. Hosommnuckuit, U. WM. Xumusa: yuebnuk ans 10 (11) kmacca o6meoOpa3oBaTeNbHBIX

opranuzaiuii. Yrinyonéuuelii ypoenp : yuebnuk / WM. WM. Hosommuckuii, H. C.
HoBommHckas. - 5-e uzn. - Mocksa : OOO «Pycckoe cinoBo — yuebHuk», 2020. - 440 c.
- (®I'OC.MunoBanmonHas mkosa). - ISBN 978-5-533-00484-8. - TekcCT : 37€KTPOHHBIH.
- URL: https://znanium.ru/catalog/product/2044115 (mata oOpamenus: 26.05.2025). —
PexxnMm noctyma: 1o noarnucke.

6.2. OcHOBHBIC YJICKTPOHHBIC H31aHUS
1. hvsh.ru — Kypnan «Xumus B mKoJIEH.

2. https://postnauka.ru/themes/chemistry — neknuu mo xumMuu Ha caite I[locTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)Hay4HO-TONyIApHBIA MPOEKT «JIEMEHTHI OOJIBIION
HayKn» ((pu3uKa, XUMUs, MaTeMaTHKa, aCTPOHOMUS, HAYKH O JKU3HU, Hayku o 3emie). HoBocTu
HAaYKH, KHUTH, HAyYHO-TIOMYJISIPHBIC CTaTbH, JICKIIUH, YHIIUKIIOTICIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHo-nionyJisipHoro xypHana «llorenuuam». XKypuan uzgaérca ¢ 2005 r., ¢ 2011 r. —
paszaen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4YHO-TIOMYJISIPHOTO JKypHaja « XuUMHUs U Ku3HbY. KypHai uzgaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKphITast 3NMEKTPOHHAsA OMOIMoTeKa XuMudeckoro nmoprana «Chemnety, conepxut ydeOHbIE U
MH(POPMALIMOHHBIE MaTepHUallbl IS IIKOJIBHUKOB U yuuTesel. B Helt MOXXKHO HalTH y4eOHHUKH 110
o0uieil 1 HeOpraHM4ecKOW XUMHUHM, OPraHUYECKOW XUMHUH, MyJIbTHMEIuamMaTepuaibl, a TaKkKe
3aJjaud  XMMHMYECKMX OJIMMIHNAJ] C PELICHUSAMH, 3a7ayd BCTYNUTENBHBIX HK3aMEHOB IS
aOUTypHUCHTOB.
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6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NudopmannonHpie MaTtepuaibl 00 onumnuagax: MOCKOBCKOW TropoJickoil, Bcepoccuiickoit,
MenneneeBckoil, MexynapoaHoil. [IpuBeaeHsl 3a1aun TEOPETUUECKUX U AKCIIEPUMEHTAIBHBIX
TYpOB, OJPOOHBIE PELIeHHUs], CIIUCKU U PoTorpaduu nodeauTeneH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema AMCTaHLUMOHHOTO OOYyYeHMsI, HalpaBjieHHas B IEPBYIO OYepeab Ha MOJATOTOBKY K
OJIUMITHAJIAM BCEX YPOBHEH — OT HIKOJBHBIX 10 MexayHapoaHoit. CallT COAepKUT OrPOMHOE
KOJINYECTBO 3aaay, CprnHI/IpOBaHHBIX KaKk I10 TéMaM, TaK H II0 OJIMMIIHaJaM. HO BCEM
OCHOBHBIM paszjiejlaM XUMHHU TPUBEACH TCOPETUYCCKUN Marepuajl U pa3o0paHbl PEUICHHUS
TUITIOBBIX 3aJ1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HaHoTexHoJorussM. OCHOBHas Ileflb — pa3BUTHE O00pa3oBaHHA B 00JacTU
HAHOTEXHOJIOTHI U TIOATOTOBKA K HHTEPHET-OJIMMITHA/IE TI0 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cmpaBouHas uHpoOpMalnus O XUMHUYECKUMX OJEMEHTaX W HUX CBoOilcTBax (Ha
AHTJIUHACKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOA3BIUHBIN CAalT O CBOMCTBAX XMMUYECKUX DJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMepueckuii cailiT OHIaliH-00pa30BaHMs, COACPKUT MHOTO MHTEPECHBIX 00pPa30BaTEIIbHBIX
KypCOB M BHUJICOJEKIMNA JJISl IIKOJIBHUKOB, CTY/ICHTOB U y4HTelel. ECTh HECKOIBKO KypCOB IO
XHMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit ChemicalAbstractService — camblii aBTOPUTETHBI B MUpPE XHUMHUU WH(POPMAIMOHHBIH
WHTEpHET-pecypc (CalT MIaTHBIN).

13.  http://www.organic-chemistry.org/

[TopTan no opraHnYeCcKOl XMMUN HA AHTJIUMCKOM A3bIKE.

14.  http://www.xumuk.ru

CaiiT 0 XuMUU: KIIaCCUUECKHe YUYeOHUKH, CIIPABOYHUKH, SHIIMKIONEANU, TOUCK OPTraHUYECKUX U
HEOPraHWYECKUX PEaKLUi, COCTaBICHUE YPABHEHUM PEaKIUil.

15.  http://orgchemlab.com/

CaiiT, nocBALIEHHBIN IPaKTHYECKOH paboTe B 1abopaTopuu
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