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1.0BIIAS XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI JTUCITATLIAHBI
XUMUA

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOI POrpaMMbl:

VYyebnas TACHUTUINHA «XuMus» SIBJISIETCSL 00s13aTenbHON YacThIO
0011e00pa30BaTeIHLHOrO IMKJIAa OCHOBHOM PO(eCcCHOHATbHONM 00pa3oBaTeIbHON MPOrPaMMBI 110
crieuuanbHOCTH 38.02.01 Ikonomuka u dyxzarmepckuii yuem (no ompaciam).

PabGouass mporpamma maucnurimHbl pa3paborana B cootBerctBuu ¢ PI'OC cpemnero
obmero obpazoBanusi ¢ ydetom ®I'OC CIIO mo cnemumansHoctu 38.02.01 Jxonomuxa u
oyxzanmepckuil yuem (no ompacnam).

JucuuninuHa HanpasieHa Ha popmuposanue OK 1o crnenuaabHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 BoiOupate cnocoObl pemieHust 3aaad  Ipo(ecCHOHAIbHOW AESITENbHOCTU
MPUMEHHUTEIHHO K Pa3JIMUHbIM KOHTEKCTAM;
OK-07 CozeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIICH Cpelbl, PecypcocOepexeHHUIO,
OPUMEHSTh 3HAaHUA 00 W3MEHEHHWU KJIMMaTa, MPHUHLHUIBI OepesKIUBOrO
MIPOU3BOJICTBA, YD PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

1.2. Heaun u miianupyemMble pe3y/ibTaTbl 0CBOCHHUS TUCHUTIIUHBI:

Lenu AMCHUIUIMHBL:

®opMupoBaHUE y CTYAEHTOB IIPEICTABICHHS O XUMUYECKON COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpPA KaK OCHOBBI MPUHSTHUS PELICHUN B )KU3HEHHBIX M IIPOU3BOJACTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MTOBE/ICHUS B IPUPOJHOM cpeie.

1.3 Ilnanupyembie pe3yJibTaThbl OCBOCHHMSI 001Ie00pPa30BaTeJbHON IMCHMILUIMHBI B
coorBercTBMU ¢ PI'OC COO
OO0uue (IMYHOCTHBIE M MeTanpeMeTHbIEe) Pe3yJbTaThl:

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTH K TPYZly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0TI00He;

- TOTOBHOCTh K aKTHUBHOHM JESATEIBHOCTH TEXHOJIOTMYECKOHW M COIMAJIbHOM HaNpaBiIEHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHHUPOBATH W  CAMOCTOSITETIHHO  BBINIOJHATH  TaKyIO
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM chpepam npopeccuoHaIbHON JesITENbHOCTH,

OgJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSATEJIbHO (OopMynIHpoBaTh W aKTyaJM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBIH NMPHU3HAK WM OCHOBAHHUS JUIsl CPaBHEHMs, KiIacCU(UKAIUH U
00001IeHNS;

- OTIPENIENSATh LENU IeATEIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTUKECHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH M TTPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHHSX;

- BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLEHHBATH COOTBETCTBHE pPE3YyJbTATOB IEISM,
OIICHUBATh PUCKH MTOCIIEICTBUI I TEITLHOCTH,

- pa3BUBaTh KpPEAaTHBHOE MBIIIUIEHHUE MTPH PELICHUN )KU3HEHHBIX MTPO0IIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
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- BJIQJIETh HABbIKAMHU Y4€OHO-HCCIIEIOBATEIIbCKON U INPOEKTHON JEATENbHOCTH, HaBbIKAMU
paspernieHus npooiem;

- BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H M AKTYaJIM3UPOBATh 3aauy, BbIBUTATh TUIIOTE3Y €€
pEILIeHNUs, HaXOAUTh apryMEHTBI Ul TOKA3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a1aBaTh IIapaMeTpPbl
Y KPUTEPUU PELICHMUS,

- aHAJIM3UPOBATh IIOJyUYEHHBIE B XOJI€ PEILICHUS 3a1a4d PE3yJIbTaThl, KPDUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

- YMETh IIEPEHOCUTDh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 00IaCTH KU3HEAEATENbHOCTH;
- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

- BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OPUTHHAIbHBIE TIOAXObI U PELICHMS;

- CIIOCOOHOCTh UX HCIIOJIb30BAHUS B 1I03HABATEIBHON U COLUAIIBHOM MPAKTUKE

B 00Js1acTH HEHHOCTH HAYYHOI'O TO3HAHUSA:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JAMAIOre KyJbTyp, CHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYMUTATEJIBCKOW KYJbTYpPbl KAaK CpPEACTBA B3aUMOJIEHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHME ILECHHOCTH HAY4YHOH JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO H
HCCJIEIOBATEIIBCKYIO AESITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUAMMU:

B) pabota ¢ napopmaruei:

- BJIaJIeTh HaBBIKAMU IOJy4YeHHs] HHPOPMALIUU U3 UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO
OCYIECTBIISITh TOMCK, aHAIN3, CUCTEMATH3AIMI0O U MHTEPIPETANI0O WHPOPMALUU Pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- cOo3JaBaTh TEKCThl B Pa3IMUHBIX (hopMaTax C y4yeTOM Ha3HaueHUs MH(POpMalUU U ILEeJIeBOM
ayJUTOpPUH, BBIOMpast ONTUMAIbHYIO (POPMY MpEICTaBIECHUS U BU3YyalIU3alluy;

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(pOpPMAIlMU, €€ COOTBETCTBHE IPABOBBIM H
MOpaIbHO-ITHYECKUM HOpPMaM;

- WCIIOJIb30BaTh Cpe/CTBa MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B PEIIEHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OPraHU3AlMOHHBIX 3aJad ¢ coOJroAeHueM TpeOoBaHUM
APrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEPEXKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€30IacCHOCTH;

- BJIaJIETh HaBbIKAMU PaclO3HABAHMS M 3alIUTHl HH(OpMaLKU, HHHOPMALIMOHHON 0€30MacHOCTH
JMYHOCTH;

- FOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOTIPEAETIEHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIEI0BATENbCKOM, IPOEKTHOMN U COLMAILHON JESTENbHOCTH;
Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH A€l CTBUSIMU:

0) coBMeCTHas JIeSITCIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U HHAUBUAYAIbHON pabOTHI;

- IPUHUMATh L€ COBMECTHOM AESITEIBbHOCTH, OPraHU30BBIBaTh U KOOPAMHHUPOBATH JAECHCTBUS
[0 €€ JOCTHKEHHIO: COCTABJIATh IUIaH JACWCTBUM, PACHpPENEisATh POJM C YYETOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHPOBaTh U BBINOJHATH pPabOTy B YCIOBUSX pPEATBbHOT0, BUPTYAIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

- OCYILIECTBJIATh NO3UTHUBHOE CTPATETHYECKOE MOBEACHHUE B PA3IUYHBIX CUTYAIUSX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITH MHUIIMATUBHBIM

Osgi1aieHHe YHHBEPCAJbLHBIMHU PeryISTHBHBIMH 1€ CTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:
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- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JIFOACH IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;

- MPYU3HABATh CBOE MPABO M MPABO APYTHX JOJICH HA OIIUOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UIMU APYTOr0 YEJIOBEKa;

B o0J1acTH 3K0JI0rMYeCKOro BOCIIUTAHMSA:

- C(bOpMI/IpOBaHHOCTb 3KOJIOFI/I‘ICCKOI71 Ky.]IBTprI, IIOHUMAaHUEC BIIMAHUA CcouaJIbHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSHHE IPUPOJHON M COIMAIBLHON CpeIbl, OCO3HAHHE
I00ALHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;

- TUTAHUPOBAHHUE M OCYIIECTBJICHUE JNEHCTBUIA B OKPYKAIOIICH Cpelle Ha OCHOBE 3HAHMS IIEJICH
YCTOMYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HEPUITHE ICHCTBHH, MPUHOCSIINX BPE]l OKPYKAIOIIIEH Cpe/ie;

- }’MGHI/IG HpOFHO3I/IpOBaTI) HC6JIaFOHpI/I$[THI)IC 3KOJOTHUYECCKHUEC TTOCICOACTBUA HpeILHpI/IHI/IMaCMI)IX
JIEHCTBUMA, IPEAOTBPAIATh UX;

- pacumpeHI/Ie OIIbITAa ACATCIIBHOCTHU BKOHOFHqCCKOfI HaHpaBJIeHHOCTI/I;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-UCCIIEeI0BATEIbCKON, TPOEKTHOM U COLIMATTbHOM JESTEIIbHOCTH.

JucuumimHapHbie (MpeaAMeTHbIE) Pe3yJbTAaThl 00y4eHUsI:

- BJIaACTh CHUCTEMOH XMMHYECKHNX 3HaHI/II>'I, KOTOpasd BKJIKOYACT: OCHOBOIIOJIAraroIIre IMOHATHA
(XMMHUYECKHUI JIEMEHT, aToOM, 3JICKTPOHHAss 000J09YKa atoMa, S-, p-, 0-3JIeKTpOHHbIE OpOUTAIIH
aTOMOB, HWOH, MOJICKYJIa, BAJICHTHOCTb, OJJIEKTPOOTPHUIIATEIILHOCTb, CTENECHb OKHCIICHUS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA 00beM, YIJIEPOJIHBIM CKeleT,
(GyHKUIMOHATbHAS TPYIIa, PaauKal, U30MEpHsi, W30MEpPbl, TOMOJOTHYECKUA Psii, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHNUS, OMOJIOrMUeCKH aKTHBHbBIE BEIIECTBA
(yrneBoapl, XUpbl, O€IKH), MOHOMEpP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS, KPUCTAIJIMYECKas pelieTka, THIBl XUMHUYECKHX peakuuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUUYECKHE, PEAKIIMU HMOHHOTO oOMeHa), pacTBOp,
ANEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JccoIanus, OKHUCJIUTEND,
BOCCTAHOBUTCIIb, CKOPOCTH XUMHUYECKOH p€akurn, XUMHYCCKOC paBHOBGCI/Ie), TCOpPHHU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpPOEHHUs opraHmueckux BemecTB A.M. byrtnepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, mnepuoanueckuit 3akoH .M. MenaeneeBa, 3akoH
COXpaHEHHUSI MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHUN S3BIK XUMHUH, (PaKTOIOTUUECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUHM M OE€30MaCHOM HCIOJIb30BAHUHN BAXKHEHIIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JAESITETFHOCTH YEIOBEKa;

- YMCTb BBIABJIATH XAPAKTCPHBIC MPU3HAKU W B3aMMOCBA3b HN3YUCHHBIX HOHSITHI7[, MMPUMCHATH
COOTBETCTBYIOIIME TMOHSATUSA MPU ONHCAHMUM CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpTraHU4YC€CKUX BCHICCTB U HUX HpeBpaHIeHI/II\/'I; BBEISIBIISITH B3aUMOCBS3b XHUMHUYECKUX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMCTh HCIIOJb30BaTb HAWMCHOBAHHA XUMHUYCCKUX COG}II/IHeHI/II\/'I MCKAYHAPOAHOI'o COmO3a
TEOPETUYECKON M MPUKIATHON XUMHUHU U TPUBHAIIbHBIE HA3BAHUS BAKHEUIITNX BEIIECTB (ITUJICH,
aleTUJIeH, TIUIEpUH, (eHos, (opManbAeTHI, YKCyCHas KHUCIOTa, TJIWIMH, yrapHbIA Tras,
VIJEKUCITBIN Ta3, aMMHaK, TalleHas W3BECTh, HETallleHash M3BECTh, MUThEBAs COJa M JIPYTHX),
COCTaBJIATH (bOpMy.]'H)I HCOPraHNM4YCCKUX W OPraHUYCCKHUX BCIICCTB, YPAaBHCHHUA XUMHUYCCKUX
peakiuii, OOBSACHATh UX CMBICH, MOATBEPKIATh XapaKTEpPHbIE XUMUYECKUE CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMHU SKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Iﬁ XUMHWYCECKUX peaKHHﬁ;

- YMETh YCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX HEOPraHUYECKUX M OPraHUYECKUX
BCIIECTB K OMNPECACIICHHBIM KJIaCCaM M TI'pyIIiamM COC}II/IHGHI/Iﬁ, XapaKTEpU3oBaTb UX COCTAaB U
BAKHEWILIME CBOMCTBA; OMNpEAeNsATh BUIbl XUMUYECKHX CBs3eld (KOBaJleHTHAas, WOHHAsi,
METAIJINYCCKad, BO)IOpO)IHaSI), TUIIBI KPUCTATINIMYCCKUX PCHICTOK BCHICCTB, KJ'IaCCI/I(i)I/II_[I/IpOBaTI)
XUMUYECKHUE PEaKIINH;
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- copMUpPOBATH MPEICTABICHUS: O XUMUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHON KapTHHBI
MUpa, POJIU XUMHUU B MO3HAHUU SIBJICHUM MPUPOABI, B HOPMUPOBAHUH MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAWMOW MJIsi pEIIeHHUsS MPaKTHYECKHX
3a]a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOM Cpelie;

- YMETb MIPOBOJIUTH PACUETHI [0 XUMHUUECKUM (POPMYJIaM U yPaBHEHUSAM XMMUYECKHX PEAKLUH C
UCIOJIb30BaHUEM (U3UYECKUX BEIIMYMH, XapaKTEPU3YIOUIMX BELIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOPMaJbHBIE YCIIOBHSI) T'a30B, KOJMYECTBA BEIECTBA; UCIOIb30BATh
CHUCTEMHBIE XHWMHMYECKHE 3HAHUA Ul [PUHATHS PEIICHHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

- YMETh IJIAHUPOBATh U BBIMOJIHATH XUMHUYECKHH SKCIIEPUMEHT (TMpeBpalleHusi OpraHuYecKuX
BEUIECTB IpU HArpeBaHMM, IOJYYEHHUE OSTUJIEHa U M3YyYEHHE €ro CBOICTB, KauyeCTBEHHbIE
pEeaKuu Ha albJeruJibl, KpaxMmall, yKCYCHYIO KHUCIIOTY; J€HaTypalus OelIKOB MpU HarpeBaHUH,
LIBETHBIE PEAKIMKU OEJIKOB; IPOBOAUTH PEAKIIMM MOHHOIO OOMEHA, ONpPEAENsATh CPEAy BOIHBIX
pacTBOpPOB, KaueCTBEHHbIC PEaKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-AaHHOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpPUMEHTaNIbHbIE 3a7adyu no TemMaMm "Metamel" u "Hemeramner") B
COOTBETCTBUM C TMpaBWIAMU TEXHUKM OE€30MacCHOCTH MpH OOpallleHMH C BEIIECTBAMHU H
7a00paTOpHBIM 000pPYIOBAaHHEM; MPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PeakHil U (GOpMyIUpOBaTh BBIBOABI Ha OCHOBE
3TUX PE3YyJIbTaTOB;

- YMeThb aHaJU3UPOBATh XHMUYECKYI0 WH(OPMALHIO, TOTYy4aeMyl U3 Pa3HbIX HCTOYHHKOB
(cpencTB MaccoBoit nH(popMaru, cetb IHTEpHET U 1pyrue);

- BIAJETh OCHOBHBIMM METOJAaMU HAyYHOT'O TMO3HAHUS BEIIECTB M XHUMHUYECKHX SIBJICHUU
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE);

- YMETb MIPOBOJIUTH PACUEThI [0 XUMHUUECKUM (OPMYJIaM U ypaBHEHUSIM XMMUYECKUX PEeaKLui C
UCIIOJIb30BaHUEM (M3UYECKUX BEJIMYMH, XapaKTEpU3YIOUIMX BELIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIIOBHS) I'a30B, KOJIMYECTBA BEILECTBA; UCIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUSA M TPUHATHS pPEIIEHUH B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM

- YMETh IUJIAaHUPOBATh U BBIMOJIHATH XUMHUYECKHM SKCIIEPUMEHT (IPEBPAIICHUS] OpraHUYEeCKUX
BEUIECTB IIPU HArPEBaHMM, IIOJYYEHHE OTUIIEHAa M M3YyYEHUE €ro CBOMCTB, KadeCTBEHHBIE
peaKIy Ha aJlbJETrUabl, KpaxMai, YKCYCHYIO KHCIIOTY; J€HaTypalus OelKOB IpH HarpeBaHHH,
[[BETHBIE PEAKLHU OEJIKOB; MPOBOAMTH PEaKIMM MOHHOIO OOMEHa, ONpeAeisaTh CPey BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIE peakIuu Ha cyiabdar-, kapOoOHAT- M XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHUS; pelaTh HKCIEepUMEHTalbHble 3agauu nmo TemaM "Mertamnsl" u "Hemeramns") B
COOTBETCTBUM C IMpaBWJIaMU TEXHUKM OE€30IaCHOCTH NpH OOpALEHHMH C BEIIECTBAMU MU
71a00paTOpHBIM 000pYIOBaHMEM; MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B
dbopMe 3anucu ypaBHEHHH COOTBETCTBYIOLIUX peaklMil U (GOpMyIupOBaTh BBIBOABI Ha OCHOBE
ITUX PE3YyIbTaTOB

- chOpMHPOBATH MPEICTABICHHUS: O XUMUUYECKON COCTABIISIONICH €CTECTBEHHOHAYYHON KapTHUHBI
MUpPa, POJIU XUMUU B MO3HAHUU SBICHUA MPUPOABI, B (HGOPMHUPOBAHUH MBIIUIEHUS U KYIbTYpPhI
JUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHUs MPaKTHYECKHX
3aJa4 ¥ 9KOJIOTHYecKH 000OCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpee;

- YMeTh COOJI0aTh MPaBHIa SKOJIOTHUECKU 11€JIeCO00pa3HOTo MOBEACHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B IIENIAX COXPAHEHMs] CBOETO 3J0POBbsl M OKPYKAIOLIEH NPUPOAHON CpENbI;
YUUTHIBaTh OMACHOCTH BO3JEHCTBUS Ha >KUBbIE OPraHU3MBI OIPE/IEICHHBIX BEIIECTB, MOHUMAs
CMBICIHI ITOKa3aTels IPEIeIbHON JOYCTUMON KOHIIEHTPALUH.



YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

TYPU3SMA U1 CEPBUCA»

PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Auem 7

2. CTPYKTYPA U COAEP)KAHUE OBIHEOBPA3OBATEJIBHOﬁ JUCIHHUITIINHBI
2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 46
B T.4.

OcHoBHOe cojiep:KaHue 40
BT. 4.

TEOPETHUECKOE 00yUueHue 21
NPaKTUYECKUE 3aHATHS 9
nabopaTOpPHBIE 3aHATHS 10
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TEOpeTU4ecKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4

Ipomexyrounas arrectamus (nuddhepeHInpPOBaHHBIN 3aUeT)

2 ceMecTp




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(?@ _ VYPEXJIEHVIE BbICILEFO OBPASOBAHVISI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 8
2.2. TemaT4yecKMil IJIAH U COJAEPKAHME JUCHUILIHHBI
HaumenoBanue Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H MPO(eCCHOHATLHO-OPHEHTHPOBAHHOE), OB LeM 12COE dopMHpYyeMbIe
pAa3/iesIoB U TeM Ja6opaTopHble M MPAKTHYECKHE 3aHTHSI, PHKJIATHON MOTYJIb KOMIETeHIHH
1 2 3 4
OCHOBHOE COIepKaHue
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCTBA OK-1
OK-7
Tema 1.1. OcCHOBHOE cO/Iep:KaHue OK-1
Crpoenue atomoB | Teopernueckoe o0ydeHue OK-7
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHusi atoma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypauus aroma. Krmaccupukamnus XHMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupona BaneHTHBIE ~ DICKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAs  [PUPOJA  XMMHYCCKOW  CBSI3ML. 2
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYeCKasl,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IIpakTHYecKHe 3aHATHS
Nel. Pemrenve 3amaHuii Ha WCIOJNB30BaHWE XMMHYECKOM CHMBOJIMKHM W HA3BaHWM COEAMHEHHWH IO
HOMEHKJIATYPE MEXIYHAPOIAHOIO COK3a TEOPETHYECKOM W NPUKIAJHON XUMHHU W TPUBHAILHBIX
Ha3BaHW JUIS COCTAaBJIEHUS XUMHYECKHX (DOPMYJI JIBYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(QHIOB,
TUAPHUIOB M T.I1.) M IPYTUX HEOPraHUUECKUX COETUHEHUN OTAENbHBIX KIIaCCOB. 1
[NpakTrHyecKue 3aaHus Ha YCTAaHOBJICHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U
NEPHOIUUECKUM U3MEHEHUEM CBOWCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHUH B COOTBETCTBHHU C
nosioskeHrneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcCHOBHOE co/Iep:KaHue OK-1
IMepuonnueckuii | MpakTHYecKHe 3aHATHS OK-7
3aKOH M TaOMMIA [ Ng2, [eproanueckas cucTeMa XHMHYecKuX oyemeHToB J[.M. MenneneeBa. PU3MYECKUH CMBICI
A.W. Menneneesa [Mepuognueckoro 3akona JI.M. Menneneesa. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX
DIIEMEHTOB, 00pa3yeMbIX HMMH MPOCTHIX M CJIOKHBIX BEIIECTB B COOTBETCTBHU C IIOJIOXKEHHEM 1

XUMHYECKOro dsyeMeHTa B Ilepmonmyeckoir cucteme. MUPOBO33pEHYECKOE W HAyYHOE 3HAYCHHE
Ilepuognueckoro 3akoHa JI.MI. MenneneeBa. Ilpornossl JI.MI. MengeneeBa. OTKpBITHE HOBBIX




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 9

XAMUYECKHUX DJIEMEHTOB.

Pemienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUil Ha XapaKTepHU3alUI0 XUMHYECKUX
3JeMEHTOB «MeTammnyeckne / HeMETAUIMYECKHE CBOWMCTBA, AJIEKTPOOTPHIATEIIBHOCTh XWMHYECKHX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B MEPHOJUYECKON CUCTEME
xuMudeckux djaemenToB .M. MenageneeBay

OK-1
Paznen 2. Xumndeckue peakiuu
OK-7

Tema 2.1. Tumsl OCHOBHOE co/Iep:KaHue OK-1
XUMHYECKHUX Teopernueckoe ooyueHue OK-7
peakiui Knaccuukanus 1 TUIIBI XUMHUYECKHUX PEAKLUH ¢ ydacTHeM HeopraHuueckux BeiecTB. CocTaBieHHe

YPaBHCHHH pPEaKIUil COCAMHCHHUS, DPA3JIOKCHHS, 3aMCEIICHHs, OOMEHa, B T.4. PEAKIUi TOpeHwus,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHEHHsI OKHCIIEHUs-BOCCTaHOBIEHUA. CTeneHb OkuciaeHus. OKUCIUTENb U BOCCTAHOBMUTEIb.

CocraBiieHHE U ypaBHUBAaHUE OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA METOIOM 3JIEKTPOHHOIO

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIMU B MPUPOJIE, MPOU3BOACTBEHHBIX IpOIEcCcax U

KU3HEJEATEIIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHATHSA

Ne3. KonnuecTBeHHbIE OTHOIIEHNS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHH U PacueThl

II0 YpaBHEHUSIM XMMHUYECKMX peakuuid. Mosb Kak eIMHHuIA KOJIM4YecTBa BelecTBa. MoisipHas macca.

3aKOHBI COXPAHEHUs Macchl U 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCHUTENbHAS

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOJIb30BaHHMEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE cogepkaHue OK-1
ONEKTPOTUTHHYECKA | Tegpernueckoe 00yUeHHe OK-7

1 QUCCOLIHAIINS U
WOHHBIA 00MEH

Teopus 3JIEKTPOAUTHUECKON qucconranui. MoHbI. DNEKTPOIUTHI, HEAIEKTPOIUTHI. Peakninu MOHHOTO
obmena. CocTaBlieHHE peakIii MOHHOrO OOMeHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPAIIEHHBIX
MOHHBIX yYpaBHeHUH. KHCIO0THO-OCHOBHBIE peakliiy. 3aJJaHUsl HA COCTaBJIIEHUE HOHHBIX peaKuil

JlabopaTopHble 3aHATHSA




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(E@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC
N «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 10
Nel. JlabopaTtopHas paboTta “THITbI XUMHUYECKUX pPEaKIIHii”.
HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XuMHUecKux peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNne CPeIbl BOJAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE NOHHBIX PEaKINil
OK-1
Pa3nean 3. CTpoeHue U CBOHCTBA HEOPraHMYECKHUX BeleCTB OK-7
Tema 3.1. OcHOBHOE coJiep:KaHue OK-1
Knaccudukanus, | Teoperndeckoe oGydenue OK-7
HOMCHKIATYPA M |TTpenmer HeopraHmueckoil xumun. KiiaccH(pUKaMs HEOPraHMYeCKHX BelecTB. IIpOoCThie M CIIOKHBIE
CTpocHHe BemecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEMICCTB (OKCHUIBI, TUIPOKCHIBI, KUCIIOTHI, COJIN). B3anMOCBs3b
HCOPTaHMHYCCKUX | yeoprannyecknx BemecTB. ATperaTHble COCTOSHHS BellecTBa. KpucTamimueckue M amMophHbIe
BellecTs BemecTBa. THUIBI KPUCTAUIMYECKHX PEHICTOK (aTOMHAs, MOJICKYJsIpHas, MOHHAs, METa/UTNYecKas).
3aBHCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPHUCTAJUIMYECKOH peIIeTKH. 3aBUCHUMOCTH
XUMHYECKOH aKTUBHOCTH BEIIECTB OT BHJA XMMHYECKOH CBS3M M THIA KPHUCTAUIMYECKOW PEIISTKH.
[TprunHBI MHOTOOOpa3us BEIIECTB
IIpakTHYecKkne 3aHATHA
Ne4. HomeHkaTypa HEOPraHMYeCKUX BEIECTB: Ha3BaHUE BEIIECTBA UCXOS M3 UX XUMHUECKON
(OpPMYITBI HITH COCTABICHUE XUMUIECKON (DOPMYITBI HCXOJISI U3 HA3BAHMSI BEIIECTBA 110 MEXKTYHAPOTHOH
(MIOITAK) miu TpuBHaNbHOM HOMEHKJIATYpeE.
Pemenne mnpakTHYecKUX 3aJaHUNA IO KJIACCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (HopMyiiam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas
W3BECTh, HETAIlIEHAs N3BECTh, MUTHEBAS COA U JIPYTHX): HA3BIBATH U COCTABIIATH (DOPMYIIBI XUMUYECKUX
BEIIIECTB, ONPEICISITh MPUHAATIEKHOCTH K KJaccy.
Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).
ITounck nHpopMaIum 1Mo HazBaHUsIM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyrnam
Tema 3.2. ®uznko-| OCHOBHOE colep:KaHue OK-1
XMMHYCCKHUE Teopernyeckoe 00ydenne OK-7

10




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
ﬁ.@ _ Y‘H’E)}():[EHV[E BBICHIETO OBPASQBAHMH PTYTUC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 11
CBOWCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTayioB. CriocoObl ToJIydeHHs. 3HaYeHUe
HCOPraHWYCCKUX  |MeTalsIOB M HEMETAUIOB B IIPUPOAE U KU3HEIEATEIBHOCTU 4YeJOBeKa W opraHu3moB. Kopposus
BCILIECTB METaJUIOB: BUbI KOPPO3UH, CIIOCOOBI 3aIIMTHl METAINIOB OT KOPPO3UU
Hemeramnel. OOmue ¢u3nyueckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIWYHBIC CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukamus 1 HoMeHKIaTypa COeJMHEHHI HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIE
XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHJIOB U THAPOKCUJIOB
IIpakTHyeckue 3aHATHSA
NeS. CocraBiieHue ypaBHEHUI XUMHUYECKUX PEAKLUI C Y4aCTUEM IPOCTHIX U CI0KHBIX HEOPraHUYECKUX
BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEpPHBIX JJIEMEHTOB;
HEOPTaHWYECKUX KHUCIOT, OCHOBAaHMHA W aM(OTEPHBIX THIPOKCUIOB, HEOPTaHUYECKHX COJICH,
XapaKTEepU3YIOIINX UX CBOMCTBA.
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOWMCTBA, COCTAB, IOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTHYECKOil
JIESATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJep:KkaHue OK-1
Wnentudukanust | JlaGopaTopHbie 3aHATHS OK-7
HCOPTaHUHUCCKUX | No2, JTaGoparopHas paGoTa «MneHTHHKAIMSA HEOPTaHMIECKHX BEIIECTBY.
BEIICCTE PenieHne SKCIIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAUIOB, IO
pacrno3HaBaHMIO U MOJYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJUIOB.
Wnentudukanus HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynab¢aT-, KapOoHAT- U XJIOPU-
aQHMOHBI, Ha KATHOH aMMOHHUSI
. OK-1
Pasnean 4. CTpoeHue 1 cBOICTBA OPraHNYEeCKUX BeLIeCTB OK-7
Tema 4.1. OCHOBHOE coJiep:KaHue OK-1

11




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(E'@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIYTUC Aucm 12
Knaccudukanus, | Teoperudeckoe ooydenune OK-7
CTPOCHUE U IlosiBieHMe U pa3BUTHE OPTaHMYECKOM XMMHUHU Kak Hayku. [Ipeamer opranndeckoit xumun. Mecro u
HOMEHKJIAaTypa 3HAYEHUE OPraHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHMYeCKUx XUMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
BELICCTB OCHOBHBIE ITOJIOKEHHUS TEOPUM XMUMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. bytiieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHMS MOJIEKYJl. MI30Mepus U u30MepHI.
[lonsatne o ¢yaknuoHansHOW rpynme. Panukan. IlpuHmmmel kimaccuUKauyd — OpraHUYECKHX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLUUIBL  HOMEHKJIATYPbl  OPraHUYeCKUX
coequHeHuil. [loHsTHE 00 a30TColEp)KalMX COEJUHEHHSX, OMOJIOrMYECKM aKTHBHBIX BEIECTBaX
(yrneBojax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMAX (MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3BEHO)
IIpakTHYecKkue 3aHATHA
Ne6. HomeHkiiaTypa OpraHM4ecKuX COeIMHEHHUH OTIENbHbIX KJIACCOB (HACHIILIEHHbIE, HEHACBIICHHBIE U
apoMaTHYECKHUE YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BELIECTB OTIENIBHBIX
KJIACCOB, HCIIOJIb3Ys MX HAa3BaHUS IO CHUCTEMAaTHYECKOM U TpPUBHUAJIBHOW HOMEHKJAType (3THJIEH,
alleTWIeH, MJIMLEpuH, (eHoid, (GopMaibAerus, YKCycHas KHCIoTa, IMuiuH). Pacdersl mpocreifmeit
(hopMyJIbl OpraHuYecKO MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOr0 cocTana (B %)
Tema 4.2. OcHoBHOE coepKaHHe OK-1
CaoiicTBa Teopernueckoe o0yueHue OK-7
OpraHu4YeCKuX OU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACNBHBIX KJIacCoB (OCOOEHHOCTH
COC/TMHEHHU KJ1accu(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psl v oO1as popmynna; U3oMepus;
(dbu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOTYUYECHHS]):
— IpenenbHbIE YITIEBOAOPOAB! (AJIKaHbl M LUKJIOAJIKaHbl). ['OpeHre MEeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YIIEBOJIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;
— HemnpenenbHble (aJKEeHbI, aJKUHBl M aJIKaJWeHbl) U apOMAaTUYEeCKUE YIJIeBOJIOpoAbl. [ opeHue
alleTHJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU JIJIsl CBAPKHU M PE3KH METAJNIOB

12




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK

(?@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC

N «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U1 CEPBMCA»
PrYTUC Aucm 13
— KHUCJIOPOACOAEpIKaIlNe COeTUHEHNS (CIUPThI U (PEHOIIbI, KApOOHOBBIE KMCIOThI U 3(PUPHI, albIeTUbl
U KETOHBI, JKUPBI, yrieBojsl). llpakTudyeckoe HpUMEHEHHE STWICHTIUKOIS, TIHUIEepHHA, (eHoma.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHCIOTBl. Mplla Kak COJM  BBICIIMX
KapOOHOBBIX KMCJIOT. MoOroIIMe CBOKWCTBA MbLja
— a30TcoJep)Kallhe COEQUHEHUs (aMUHBI M AMHHOKUCIOTHI, Oeyiku). BbIcOKOMOEKysipHbIE
COEUHEHUS (CHUHTETUYECKHE U OMOJOTrMYecKU-aKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys 3THJIeHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIOJIb30BaHUSL.
['eneTnyeckas CBsA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN
IlpakTH4yeckue 3aHATUSA
Ne7. CpoiicTBa OpraHMYeCKMX COCIMHEHMH OTAENbHBIX KJIAcCOB (TpUBHMAJIbHAS M MEXIyHapoJaHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJIKaHbl U LIUKIIOAJIKaHbI),
HenpeAeabHble (ANKEeHbI, aIKHUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPHI, aIbJAETUABl U  KETOHbl, AaMHHbI M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUS. 3aJaHusl Ha COCTABJICHHME YPAaBHEHHM XUMMUYECKHX PEaKLUH C
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHUH UX COCTaBa M CTPOEHUS
Ne8. CocraBnenue cxeM peakuuid (B TOM 4YHCIE MO MPEAJIOKEHHBIM LENOYKaM MpeBpallleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COECTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHs WU Ha3BaHME OPraHMYECKUX COEIMHEHUN MO TPUBHAIBHOM MM MEXIyHAapOIHOM
CHUCTEMATUYECKON HOMEHKIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBONCTBA OPraHMYECKUX
COEJMHEHMH OTAEIbHBIX KJIACCOB
JlabopaTopnas padora
Ne3. JIaGoparopHas pabota “IIpeBpalieHuss OpraHMuECKUX BEIIECTB MPU HarpeBaHUH'".
[Tonyuyenue sTuneHa u U3y4eHue ero cBOMcTB. MoaennpoBaHue MOJIEKY U XUMAYECKHUX MPEBPALICHUN
Ha IIPUMEpPE dTaHa, STUICHA, alleTUIIEHA U JIp.
Tema 4.3. OcHoBHOeE coep:xaHue OK-1
Wnentupuxamns | Teopermueckoe obyqenmne OK-7
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OpPraHUYEeCKUX buooprannueckue coenuuenusi. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue
BEILIECTB, UX yIJIEBOJOB — WCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHUCIOT.
3HaYeHUE U [IpeBpamenuss OenkoB nuiqu B opraHu3Me. buomornyeckue QyHkuuu OenkoB. buonornyeckue
[IPUMEHCHUE B ¢GbyHKIMU kUpOB. PoJb opraHndeckoil XuMUK B pelIeHUH Tpo0JIeM MUIEBOH 0e301MacHOCTH
OBITOBOMH U Ponp opranuueckoil XMMHUM B pELICHUH MPOOJIEM JHEPreTUYecKOil Oe30MacHOCTH, B Pa3BUTHH
IPOU3BOJCTBEHHOM | MEIUIIMHBI, CO3TAHUH HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH (IbTEPHATHBHBIC HCTOUHUKU
ACATCIBHOCTH sHepruu). OnacHOCTh BO3ACWUCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTIEIbHBIX
yesoBeKa KJIacCOB (YTJII€BOAOPOMABI, CHUPTHI, (PEHOINBI, XJIOPOPTaHUYECKHE TMPOU3BOAHBIC, AIBACTUABI U Ip.),
CMBICJI [TOKA3aTeJsl PEEIbHO TONYCTUMOW KOHIICHTPALIUH
JlaGopaTopHble 3aHATHUS
Ne4, Jlaboparoprast pabora: “UneHTndukamnmsi OpraHu4ecKuX COCTUHEHUHN OTICTbHBIX KIacCOB”
Wnentudukanus opraHMueCKUX COeIMHEHUHN OT/EIbHBIX KIACCOB (Ha MPUMEpPE allbJeTUI0B, KpaxMara,
YKCYCHOW KHCJOTBI, O€IKOB M T.I.) C WCIOJB30BaHUEM HX (PHU3UKO-XMMUYECKHX CBOWCTB H
XapaKTepHBIX KayeCTBEHHBIX peakuuii. [leHarypauus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu
O0enKkoB. [IpakTHKO-OPUEHTHPOBAHHBIE 3aJ@HMS [0 COCTABIEHUIO XUMHYECKMX pEaKIUi C y4acTHEM
OPraHnYCCKUX BCHICCTB, B T.4. UCIIOJbL3YCMbIX JJIS UX I/II{CHTI/I(bI/IKaHI/II/I B 6LITy 1 IMTPOMBITIJICHHOCTH.
Paspean S. Kunernyeckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX PeaKIui 85:%
CkopocTb OcHoBHOE cogepkaHue OK-1
XUMHYECKHUX OK-7
peaKIHit. Teopernueckoe odyuenue
XUMHUUYECKOe CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPUPOIBI PEArHpyIOLINX BEIIECTB,
PaBHOBECHE KOHIICHTPAllUA PEArHpYyIOLIMX BEIIECTB, TEMIEPATypbl W IUIONIAJAM PEAKIHOHHOM ITIOBEPXHOCTH.
TemnoBbie 3G HEKTH XUMUYECKUX peakIMii. DK30- U SHIAOTEPMHUYECKHUE, PEAKLIUH.
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IOJ JACUCTBUEM pa3IUYHbIX
(akTOpOB (KOHIEHTpAIMsl peareHTOB WM MPOJYKTOB pEaKIiH, JaBICHUE, TEMIIEpaTypa) sl CO3/IaHus
ONTUMAJIbHBIX YCIOBUM MPOTEKaHUs XuMudeckux npoueccon. [Ipunnun Jle [HlaTense
IIpakTnyeckue 3aHATHSA
Ne9. Perienne nmpakTUKO-OPMEHTUPOBAHHBIX 3aJlaHUM HA aHaIM3 (PaKTOPOB, BIUSIONIMX HA W3MEHEHHE
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PIYTUC Aucm 15
CKOPOCTH XMMHUYECKON peakiuu, B T.4. C MO3HUIIUNA KOJIOTUYECKH 11€J1ecO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOM JIEATEIHOCTHU B LIETISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MTPUPOTHON CpeIbl.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s
HaxOXJACHUA HaAIIpaBJICHUA CMCHICHUSA PaBHOBCCHUA XHUMHYECKOU pCakuuu " aHAJIN3 q)aKTOpOB,
BIIUSIIOLMX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
OK-1
Pazpgea 6. PacTBOpbI OK-7
TeMma 6.1. OcHoOBHOE co/iep:KaHue OK-1
TonsTue o Teopernueckoe odyueHne OK-7
acTBOpax =
p p PactBopeHne kak ¢u3MKO-XUMHUYECKUU mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PAaCTBOPOB.
PactBopumocTh. MaccoBasi g0 pacTBOpeHHOro BemiectBa. CMbICT TOKa3aTens MpeAeNbHO
JOTTYCTUMOM KOHILIEHTPAIIMU U €TI0 UCIIOJIb30BAHUE B OIIEHKE IKOJIOTMUECKOM 0€301acHOCTH.
[IpaBuia 5KOJNOrMYECKU 1€71ecO00pa3HOro MOBEACHUS B OBITY W TPYIAOBOW ACSITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbA M OKPYKAIOWIEH MPUPOJIHON CPEbl; OMACHOCTh BO3JCUCTBUS Ha YKUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEIIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIOJIb3yeMbIE B OBITOBOU U
MIPOU3BOJICTBEHHOM JE€SATEIBHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE coJep:KaHue OK-1
ccnenosarne JlaGopaTopHbie 3aHsTHS OK-7
CBOMCTB pacTBOpPOB
p POBINes, JlabopaTtopHas pabota «[IpuroroBieHue pacTBOPOB».
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOi, %) KOHIIEHTpaluu (C MPAKTHKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMHM) U OTIIPE/IeTIEHNE CPEIbl BOAHBIX PACTBOPOB.
Penrenue 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOXYJIS)
Paszpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa OK-1
OK-7
Xumust B OBITY U |OcHOBHOE cO/lepiKaHue
MPOU3BOICTBEHHOU
POHM3BOZICTBCHHO Teopernueckoe o0yueHue
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PTYTUC

TYPU3SMA U1 CEPBUICA»

Aucm 16

JACATCIIbHOCTH
YCIO0BCKa

Hogelimme 1oCcTHXEHUST XUMAYECKONH HAYKH M XUMUYECKON TeXHOJIOTHH. Posthb XumMuu B oOecrieueHun
HKOJIOTUYECKOM, SHEPTeTUIECKOM U MUIIEeBOI 0€30MacHOCTH, pa3BUTUN MeauIMHEL. [IpaBuia nmoucka u
aHaIM3a XUMHUYECKONM WH(POpMAIMK W3 Pa3IMYHBIX HCTOYHMKOB (HAay4YHass M Y4eOHO-Hay4yHas
JUTEpaTypa, CpesicTBa MaccoBoil nHdopmaru, cetb HTEpHET)

HpaRTn'{ecmle 3aHATHUHSA

[Tonck u aHanu3 KeCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA C y4eToM OyayIiei
npoeCCHOHATbHON ~ JEATENIBHOCTH 10  TeMaM:  BaKHEUIIME  CTPOWTENbHbIE  MaTepHAIbI,
KOHCTPYKLIMOHHBIE ~MaTepualbl, KpAacKu, CTEKIO, KepamMHuKa, MaTepuaibl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHU DHEPIUM, OPraHUYECKHME U MHUHEpaJIbHbIE
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [lpencraBnenne pe3yabTaToB pelieHus KecoB B popMe MUHU-I0KJIA/1a ¢ Ipe3eHTanuen

IIpome:kyTouHas aTTecTaums Mo AucuumiMHe (1uddepeHIUPOBAHHBIN 3a4eT)

2 cemecTp

Bcero

46
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3. MeToauuecKkue yKa3aHus 10 NMPOBEACHUIO NPAKTHYECKUX 3aHATHI/JIAa00PaTOPHBIX
pador

OcHoBormonararomuM TpebOBaHWEM K pe3ylibTaTaM OCBOCHHUS XUMHH  SIBISIETCS
c(OpPMHUPOBAHHOCTH y 00YYAIOMINXCSI YMEHUH UCCIIEIOBATh XUMUYECKHE MPOLIECCHI U SBIICHUS, B
YaCTHOCTH, TUIAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIEPHUMEHTHI, UCCIeI0BaTh BEUIECTBA U
MPOBEPATH T'HIIOTE3BI, HHTEPIPETUPOBATH PE3YIBTATHI DKCIIEPUMEHTOB, IPOBOAUTH PACUYETHL I10
XUMHUYECKUM (OpMylnaM U ypaBHEHUSM XMMHUYECKUX PEaKIuil, MPOTHO3UPOBAThH MOCIEICTBUS
XUMHYCCKUX IMPUPOAHBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX IPOLCCCOB.

[IpakTiueckue 3aHATUS 3aKIIOYAIOTCS B BBIOJHEHUHM CTYICHTAMM, IOJ PYKOBOJCTBOM
mpernojaBarelis, KOMIUIEKca Y4YeOHBIX 3aJaHUil HANpaBJICHHBIX HAa YCBOCHHE HAy4YHO-
TEOPETUYECKMX OCHOB Y4eOHOW JUCIUIUIMHBL, MPHOOPETEHUE MPAKTUYECKUX HABBIKOB
OBJIAJICHUSI METOJaMHU IPaKTHYECKOH paboThl € MPUMEHEHHMEM COBPEMEHHBIX CPEICTB
KOMIIBIOTEPHOU TpaduKu, MyTbTUMEANA, KOMMYHUKAITMOHHBIX TEXHOJIOTHUH.

[IpakTHdeckue 3aHATHS CIOCOOCTBYIOT OoJiee TIIyOOKOMY MOHHUMAHHIO TEOPETUYECKOTO
MaTepuana yueOHOro Kypca, a TakKe pa3BUTHIO, (GOPMHUPOBAHUIO U CTAHOBJICHHUIO Pa3IMYHBIX
YPOBHEH COCTABJIAIOMUX MPO(ecCHOHANIEHON KOMIIETCHTHOCTH CTyJIeHTOB. Hapsany c¢
dbopMUpOBaHHEM YMEHHH M HAaBBIKOB B IMPOLIECCE NPAKTHUECKUX 3aHATHH 0000ImarTcs,
CUCTCMATU3UPYIOTCA, YTHY6JI$IIOTC$I u KOHKPCTU3HUPYIOTCA TCOPCTUYCCKUC 3HaHUA,
BbIpa0aThIBae€TCS CIOCOOHOCTh M TOTOBHOCTh HCIOJB30BaTh 3TH HABBIKM Ha MPAKTHUKE,
Pa3sBUBAIOTCA MHTCIJICKTYAJIbHBIC YMCHUA.

[TpakTryeckue 3aHATUS MPOBOJATCS B (hOpME MpPaKTUUECKUX paboT, 1ab0paTOpHBIX padboT
U B hopMe KeHCOB Ha aHAIH3 UHPOPMAIUH.

3.1. TeMaTHKa M coep:KaHMe MPAKTHYECKHUX 3aHATHIT/1a00paTOPHBIX padoT

Ilpakmuueckoe 3anamue /npakmuueckasn paooma 1

Tema 1.1: CTpoeHHe aTOMOB XMMHYECKHX 3JIEMEHTOB M PUPOJAa XUMHUYECKOH CBA3H
Coaepxanue: Pemenue 3aiaHuii Ha HUCIOJIb30BAaHUE XMMUYECKOM CHMBOJIMKM M Ha3BaHUU
COEIMHEHUI 10 HOMEHKJIAType MEXAYHapOIHOI0 COH3a TEOPETHUUECKON U MPHUKIAJAHON XUMUU
U TPUBHAIBHBIX Ha3BaHUM JUI COCTABICHMS XUMHUECKUX (OPMYI JBYXaTOMHBIX COCTUHEHUH
(oxcuaoB, CcylbPHUIOB, TUAPUIOB U T.NI.) U APYTHMX HEOPTaHUYECKUX COEAMHEHUN OTIENbHBIX
KJIACCOB.

[TpakTHueckue 3afaHusl Ha YCTAHOBJIEHHME CBSI3M MEXKIY CTPOCHHEM AaTOMOB XHMHYECKHUX
AJIEMEHTOB U MEPUOAMYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COEIMHEHUN
B COOTBETCTBUHU C NosIokeHueM [leprnoguueckoil CUCTEMBI.

Ilpakmuueckoe 3anamue / Illpakmuueckas paboma 2

Tema 1.2. Ilepuoanyeckuii 3akoH u tadauua JI.U. MenaeneeBa

Coaepxkanue: Ilepumonnueckas cucrema xumudeckux osiemeHtoB (.M. Menneneesa.
®usnyeckuit cMbica [lepuoanueckoro 3akona .M. MeHnneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XHMHYECKHUX JJIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX MU CJOXHBIX BEIIECTB B
COOTBETCTBUM C TMIOJIOXKEHHEM XHUMHYecKoro oayeMeHta B llepuoanueckoil cucreme.
MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepmonmueckoro 3axona JI.MI. Menneneesa.
IIporno3s! J[.11. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pemenne npakTUKO-OPMEHTHUPOBAHHBIX TEOPETHMUECKHMX 33JaHMM Ha  XapaKTEepU3aLUI0
XUMHUYECKHUX 3JIEMEHTOB «MeTtannnueckue / HeMeTaJUTMYecKue CBOMCTBA,
IIEKTPOOTPULIATEIBHOCTE XUMHYECKHX JJIEMEHTOB B COOTBETCTBUM C HX JJIEKTPOHHBIM
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CTPOCHHEM M IIOJIOKEHHEM B IIEPUOAUYECKOM CHCTEME XUMHUYeCKMX anemeHToB JI.M.
Meuneneesay»

Ilpakmuueckoe 3anamue / IIlpakmuyeckas paboma 3

Tema 2.1. Tunbl XMuMHYECKUX peaKkuii

Conep:xanue: KonruecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHUHM M pacueThl M0 YPaBHEHHUSIM XHMHUYECKUX peakuuid. Monb Kak eIMHMIIA KOJIMYecTBa
BelecTBa. MousipHasi Macca. 3aKOHBI COXpaHEHUsT MacChl M SHEPruu. 3aKoH ABOTapo.
Monsipublii  00beM Ta30B. OTHOcCHUTENbHAs IUIOTHOCTh ra3oB. PacueTsl 1Mo ypaBHEHUSIM
XUMHUYECKHX pEaKIUid ¢ WCIOIh30BAaHUEM MAacChl, 0oObeMa (HOpMajbHBIC YCJIOBHS) Ta30B,
KOJIMUECTBA BEIIECTBA

Ilpakmuueckoe 3anamue | Illpakmuueckasn paboma 4

Tema 3.1. Knaccupuxanms, HOMeHKJIATypa M CTPOEHMEe HEOPraHW4YecKMX BellecTB
Copepxanue: HomeHknaTypa HEOPraHMYECKUX BEILECTB: HA3BAHUE BELIECTBA MCXOAS U3 HX
XUMHUYECKON (hOPMYJIbI MIIM COCTABJIEHUE XUMUUECKON (hOPMYJIbI UCXO/s U3 HA3BAHUS BEILIECTBA
no mexayHapoanoi (MFOITAK) unu TpuBuaibHON HOMEHKIIATYpe.

Pemenne npakTHUecKux 3aJaHuid o Kiaccu(UKauy, HOMEHKIIATYpe M XUMHUECKUM (popmyiam
HEOPraHMYECKUX BEIIECTB PA3MUYHBIX KIAcCOB (YrapHbl ra3, YIIEKUCIBIA ra3, amMMHak,
raiieHasi M3BEeCTb, HEralleHas W3BECTb, NUThEBAs COJAa W JPYTUX): Ha3blBaTb U COCTABIATH
(bopMyIbl XUMUYECKUX BEUIECTB, ONPEALNIATh MPUHAAIC)KHOCTH K KJaccy.

Hcrounnkn xuMudeckoil mHpopmarmu (cpencTB maccoBod mHpopmarnuu, cetb MHTEpHET M
npyrue). [louck nndopmanuu mo Ha3BaHUAM, UIEHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyiam

Ilpakmuueckoe 3anamue / Ilpakmuueckas paboma 5

Tema 3.2. PU3UKO-XUMHYECKHE CBOMCTBA HEOPIAaHMYECKHUX BEIECTB

Copepxanue: CocTaBleHUE YpaBHEHHH XHMUYECKHMX pEaKIMH C ydacTUEM IMPOCThIX H
CJIOKHBIX HEOPIaHUUYECKUX BELIECTB: METAJIJIOB U HEMETAIIJIOB; OKCUA0B METAJUIOB, HEMETAJIJIOB
n aM(i)OTCpHBIX 9JICMCHTOB, HCOPTraHNUYCCKUX KHCJIIOT, OCHOBAaHWH U aM(l)OTepHI)IX THUAPOKCHUOOB,
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMICTBA.

PemieHne NpakTHMKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHMM Ha CBOWCTBA, COCTaB,
NoJydeHne M 0e30macHOe HCIOJIb30BAHME BAKHEWIIMX HEOPraHWYECKHX BELIECTB B OBITY U
IPAKTUYECKOHN JESITETbHOCTH YETI0BEeKa

Ilpakmuueckoe 3anamue / Illpakmuueckasn paboma 6

Tema 4.1. Knaccuduxanus, cTpoeHre 1 HOMEHKJIaTypa OpraHu4eCKUX BELIECTB

Conep:xanue: HoMeHknaTypa OpraHM4ecKuX COEIMHEHMN OTIENIbHBIX KJIacCOB (HACHIIIEHHBIE,
HEHACBIIIIEHHbIE U apOMaTHYeCKHUe YTJEBOAOPOIbl, CHUPTHI, (EHONbI, AIbJETHJIbl, KETOHBI,
KapOOHOBBIe KUCIOTHI U Ap.) CocTaBieHHEe MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMys
OpPraHMYECKUX BEILIECTB OTAEIbHBIX KJIACCOB, UCIOJb3YS MX Ha3BaHMS MO CHUCTEMAaTUYECKOW U
TPUBHMAJIBHON HOMEHKJIAType (ITWJIEH, alleTUIEH, TNIMLEepUH, (eHod, GpopManbIerus, yKcycHas
KHUCI0Ta, ThHuiuH). Pacdersl mpocreiimeil ¢opMyibl OpraHU4ecKod MOJIEKYJbl, HCXOAS W3
AJIEMEHTHOTO coctaBa (B %)

Ilpakmuueckoe 3anamue / Illpakmuueckasn paboma 7
Tema 4.2. CpoiicTBa OpraHu4ecKUX cOeIUHEeHUI
Copepxanue: CBOIMCTBA OpPraHUYECKUX COEIMHEHUN OTIENBHBIX KJIACCOB (TpHUBHMAIbHAS U
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MEXIyHapoaHasT HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJYYECHHS): NpeAeibHbIC
(ankaHbl ¥ LMKIIOAJKAHBI), HETIPEIENbHbIC (aJIKEHbl, QJIKUHbI U aJKaJueHbl) U apoOMaTHUYECKHUe
YIIIEBOAOPOABI, CIUPTHl U (EHONIBI, KapOOHOBBIE KHUCIOTHI M 3(UPHI, albACTHIb U KETOHBI,
aMUHBl M AMHMHOKHCJIOTBI, BBICOKOMOJICKYJSIPHBIE COCIMHEHUS. 3aJaHus Ha COCTaBIICHUE
YPAaBHEHUN XUMUYECKHX pEaKIMi C ydacTUEM OPraHMYECKUX BEUIECTB HAa OCHOBAaHUU HX
COCTaBa U CTPOEHUs

Ilpakmuueckoe 3anamue / Ilpakmuueckas paboma 8

Tema 4.2. CBoiicTBa OpraHu4eCKHUX COeIMHEHU I

Conep:xanue: CocTaBieHHUE CXEM peakluil (B TOM 4YHUCIE MO MPEAIOKEHHBIM IEMOYKaM
MpEeBpalleHHi), XapaKTEepU3YIOIUX XUMHUYECKHE CBONCTBA OPraHWYECKUX COEIUHEHUN
OTJICITBHBIX KJIACCOB, CIIOCOOBI WX TIOJNYYCHHS] M HAa3BaHWE OPTaHWYCCKUX COCIUHEHUH TIO
TPUBUAIBHON WM MEXTyHAPOIHOM cCTEMaTH4YeCKOH HOMEHKIIaType.

Pemenne mpakTUKO-OPUESHTHPOBAHHBIX TCOPSTHUYCCKUX 3aJaHUN HA CBOWCTBA OPraHUYECKHX
COEIMHEHUH OTAENbHBIX KJIACCOB

Ilpakmuueckoe 3anamue / Illpakmuuecxkasn paboma 9

Temab5.1 CxopocTh XMMHYECKHX peaknnii. XHuMHYeCKoe paBHOBecHe

Copnepxxanue: PemieHne mNpakTHUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaiu3 (aKTOpOB,
BIMSAIOIIMX HA U3MEHEHHE CKOPOCTH XMMHYECKOW pEaKkIuH, B T.4. C MO3ULIHMN 3KOJIOIMYECKH
1[€JI€CO00Pa3HOr0 MOBENCHUs B OBITY U TPYAOBOM JEATENBHOCTH B IENAX COXPAaHEHUS CBOETO
3710pOBbSl U OKPY>KAIOILIEH TPUPOIHON CPEbI.

Pelenne npakTuKO-OpUEHTUPOBAHHBIX 3aJjaHUi Ha npuMeHeHue npunuuna Jle-Illarense mst
HAXO0X/ICHUS HAIIPABJIEHUS CMEILIEHUSI PABHOBECUSI XMMHUECKOHN peakluy U aHalu3 (pakTopos,
BIIUSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECUS

Ilpakmuueckoe 3auamue 10 | Keiicet na nouck u ananus ungpopmayuu
*Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Tema Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJBbHOCTH Y€JI0BEKA

Copepxanue: [lorck u aHanu3 KeHCOB O MPUMEHEHWH XMMHUYECKHUX BEIIECTB U TEXHOJIOTHUI C
yueToM Oyaymied npogecCHOoHaNbHON NeATeNbHOCTH 0 TeMaM: Ba)KHEHINEe CTPOUTENIbHBIE
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHaibl Ui
JJIEKTPOHMKHU, HAHOMATEpHUaJbl, TEKCTUIbHBIE BOJIOKHA, UCTOYHUKUA DHEPIUH, OPraHUYECKUE U
MUHEpPAJIbHBIE y100pEHUS, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAsT XUMUS.

3ammra: [lpeacraBieHne pe3ybTaToB pelleHns KeiHcoB B (hopMe MUHU-I0KIa/a ¢
Mpe3eHTauuen

Ilpakmuueckoe 3anamue | Jlabopamopnas paboma 1.

Tema 2.2. DiIeKTPOJIMTHYECKAS] JUCCONMALNS U HOHHBII 00MEH

Conep:xanue: JlabopaTopHas padoTta “THITBI XUMHYECKUX PEaKITHii”.

HccnenoBanue THMOB (IO COCTaBY M KOJHMYECTBY HMCXOJHBIX M OOpa3yroIMXcs BEIIECTB) U
MPU3HAKOB XUMUYECKHUX peaknuil. [I[poBenenne peakiniit HOHHOTO 0OMEHa, OTPEETIEHNE CPEIbI
BOJHBIX PaCTBOPOB. 3a/IaHMs HA COCTABIIEHUE MOHHBIX PEaKLUi

Ilpakmuueckoe 3anamue | Jlabopamopnas paboma 2.

Tema 3.3. UneHTH(PHKALUS HEOPraHUYECKUX BelEeCTB
Copnep:xanue: JlaboparopHas padora «neHTuuKanus HeOpraHUIeCKNX BEIIECTBY.
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Pemienne skcnepruMEHTAIBHBIX 337]a4 M0 XUMUYECKUM CBOMCTBAM METANIOB U HEMETAJLJIOB, 110
pacro3HaBaHMIO U MOJIYYEHUIO COeIMHEHUN METAJUIOB U HEMETAJLIOB.

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJB30BAHHEM WX (U3HKO-XUMHUYECKHIX
CBOICTB, XapakTEpHbIX KauyeCTBEHHbIX peakuuid. KauecTBeHHBIE peakuuu Ha cynbdar-,
KapOOHAT- U XJIOPU/I-AaHHOHBI, HA KATHOH aMMOHHUS

Ilpakmuueckoe 3anamue [Jlabopamopnas paboma 3.

Tema 4.2. CBoiicTBa OpraHu4eCKHUX COeIMHEHU I

Conepxxanue: JlabGoparopuas pabora “IIpeBpaimieHusi OpraHMYECKHX BEIIECTB  IPH
HarpeBanuu'". I[lojlydyeHue STUJIEHA W HU3YyYEHHE €ro CBOMCTB. MoJeIUpOBAHUE MOJICKYI H
XUMUYECKHX MIPEBPAIICHUI Ha MpUMepe TaHa, STUJICHA, alleTUJICHA U JIp.

Ilpakmuueckoe 3anamue | Jlabopamopnas paboma 4.

Tema 4.3. UnenTudukanus OpraHM4YecKMX BelleCTB, WX 3HAYeHHE W TNPHUMEHEHHEe B
OBITOBOI U MPON3BOACTBEHHOI 1eATEJIbHOCTH YeJ0BEKa

Coaep:xanue: JlaGopatopHass pabora: “UneHTudukanus OpraHUMYECKUX  COEAMHEHUN
OT/IENbHBIX KJIaCCOB”

WNnentudukanus OpraHu4ecKuX COCIUHEHHI OTIENbHBIX KIACCOB (Ha MpUMEpPE allbJerHJIOB,
Kpaxmalia, YKCYCHOW KHCIIOTBI, OCJIKOB W T.II.) C KCIIOJB30BAHUEM HX (DU3HKO-XUMHUICCKHIX
CBOICTB W XapaKTEpHbIX KaueCTBEHHBIX peakuuid. [leHaTypauust Oeika MpH HarpeBaHUU.
LIBeTHble peakiuu OeiIKOB. I[IpaKkTHKO-OPHEHTUPOBAHHBIC 3aJaHHs MO COCTABJICHHIO XUMHYECKHX
peaKHI/Iﬁ C Y4aCTUEM OpPTraHUYCCKHUX BCUICCTB, B T.4. UCIHOJIB3YEMbIX I HUX I/II[CHTI/I(bI/IKaHI/II/I B 6I)ITy u
IIPOMBIIIJIEHHOCTH.

Ilpakmuueckoe 3auamue /J/labopamopnan paboma 5.

Tema 4.3. UnenTndukanus opraHmyecKMx BellecTB, UX 3HA4YeHHe W NPUMeEHeHHe B
OBITOBOM W MPOM3BOJACTBECHHOM JAeATEJIbLHOCTH Y€10BEeKa

Conepxanue: JlabopaTopnas padora «I[IpuroroBieHue pacTBOpoB».

[TpuroroBneHre pacTBOPOB 3aJaHHOM (MaccoBOW, %) KOHIEHTpauud (C TMPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIEHUE CPebl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB

4. ®oH/1 OLIEHOYHBIX CPEICTB TUCHUTLTUHBI
4.1 KoHTpOJIb M OLIEHKA Pe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON MUCIUTIIMHBI

PAaCKpBIBAOTCA YCPE3 NUCHUIINIMHAPHBIC PE3YyJIbTAThI, HAIIPABJIICHHBIC Ha (bOpMPIpOBaHI/Ie O6IJ_II/IX
KOMIETEHIIUH O pa3aciiaM U TCMaM COACPIKAHUSA yqe6Hor0 MaTrepuaia.

Kox xomMnerennun Paszngen/Tema Tun oueHOYHbIX MepPONPUATHS
OK-01 Bce pa3znenst IIpomexxyTounass arrtectaiuss B ¢opme
OK -07 nudPepeHIMPOBaHHOTO 3a4yeTa B BHJIC

UTOTOBOI KOHTPOJILHON pabOThI
Texymuit KOHTPOJIb:

- YCTHOI'O OIIpOCa;

- TECTUPOBAHUS;

-3KCIIEPTHOE HabIo1eHne 3a
BBITIOJTHEHUEM NPAKTHUECKUX paboT u

OIICHKA PE3YyJIbTATOB UX BBITTOJHCHHA.

-3KCIIEPTHOE HaOI0IeHuE 3a
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BBITIOJIHEHHEM JIA0OPAaTOPHBIX padoT u
OIICHKA PE3YJIbTATOB UX BBHITIOJHCHHUS,
- OLIEHKa KeWCOB Ha IMOUCK Y aHalu3

nH(pOpMAaIHH.

4.2. MeToiMKka pUMeHEeHUs KOHTPOJIbHO-U3MePHUTEJbHBIX MATEPHAIOB
KonTtpons 3HaHui 00y4aromuxcst BKIOYACT:

Texkymuii KOHTPOJIb B (hOpME YCTHOTO OMpoca Ha MPAKTHYECKHUX M JTAOOPATOPHBIX 3aHITHSIX,
TECTUPOBAHUS, DKCIEPTHOTO HAOIIOACHMS 32 BBIMIOJHEHUEM MPAKTUYECKUX PabOT M OIeHKa
pPEe3yJIbTaTOB WX BBHITIOJHEHHS, SKCIICPTHOTO HAOJIOJCHUS 32 BBITIOJHEHUEM JIA0OPATOPHBIX
paboT U OIleHKa Pe3yIbTaTOB UX BBIMIOJIHEHUS, OLIEHKA KeCOB Ha MOUCK U aHalu3 WH(OPMALIUK.
[TpomexyTounyro arTtectanuio B Qgopme auddepeHIIMpoOBaHHOTO 3a4eTa B BUIE HTOTOBOM
KOHTPOJIbHOHM paboTHI.

KonTpo/ibHO-u3MepHuTe/IbHbICe MAaTEePHAJIbl BKIKOYAIOT:
4.2.1. OueHo4HbIe CPeICTBA TEKYLIEr0o KOHTPOJIA MO0 JUCHUIINHE « XUMMSD)
Texymui KOHTPOJb NPOBOJATCA BO BpeMs ayAUTOPHBIX 3aHATHM 10 XUMHUU B
COOTBETCTBUU C YU€OHBIM IIJIAHOM U paboueil mporpaMmsl 10 BCEM pa3jiesiaM IporpaMMBbl.
IIpumepHbIe BONpOCHI Al YCTHOro ompoca 1o teme: [lepmoanueckuil 3aKoH M
nepuoanyeckas cucrema /.M. Menneneesa
1. KakoBa coBpeMeHHas (hOpMYIHPOBKA MEPHOANUYECKOTO 3aKOHA?
KakoB ¢uzndeckuii cMbIC HOMepa Meprojia Nepruoandeckoi Tabunbl?
Kak onpenenuTts, 4To 31€MEHT HAXOAUTCS B INIABHOW MOATPYIIE UK MTOOOYHON?
KaxoB ¢u3uueckuii cMbICI HOMepa TPYIIIbI IEPUOANYECKON TaOIUIIbI?
CKOJIBKO 3JIEKTPOHOB Ha BHEITHEM YPOBHE UMEIOT 3JIEMEHTHI TOOOYHON MOATPYIIIHI?

o gk w

Kak MeHsI0TCS HEeMETalUIM4EeCKHME CBOWCTBA aTOMOB 3JIEMEHTOB B IEPHOIUYECKOMN

TabJnIIe B OJTHOM IEPUO/IE CJIEBAa HAIIPABO U B OJJHOM IpyMIe CBepXy BHU3?

7. Kak MeHseTcsl 3JIeKTPOOTPHULATEIBHOCTh 3JIEMEHTOB B IMEPHOJMUYECKONW Tabiuie B
OJIHOM IIEpHO/JIE CJIEBA HAIIPABO U B OJJHOM IpyIIE CBEPXY BHU3?

8. Pacmonoxure mnepeuuciieHHble XUMHUYECKHE OJJIEMEHTHl B TMOPSAJKE BO3pacTaHUS
panuyca aToMOB: a) KpeMHHM, atoMuHui, pocdop; 6) HaTpuil, AMTUH, KaTuil.

9. Pacmnonoxure TepeunclieHHbIE XUMHUYECKHE DJJIEMEHTHl B TMOPSAIKE BO3pACTaHUS
METAJJINYECKUX CBOMCTB aToMoB: a) Oepwuinii, 60p, auTHI; 0) MarHuii, KaabIui,
OepuILIHii.

10. VkaxxuTe XMMHYECKHI AJIEMEHT TPETHETO MEPHOJI, aTOMBI KOTOPOTO UMEIOT Hamboiee

BBIPAKECHHBIE METAJITINYECKUE CBOMCTBA.

IIpumepHbIe 3a1aHUSA 10 NPAKTHYECKUM padoTam

[TpakTrueckas pabota no Teme 2.1. Tunsl XUMUYECKUX peaknit
Copnepxanne: KonuuecTBEHHbIE OTHOWIEHUS B XHUMUU. (OCHOBHBIE KOJUYECTBEHHBIE
3aKOHBI B XMMHH U pacyeThl 110 YPAaBHEHUSM XMMHUYECKHX peakuuid. Mo Kak eIuHHuIa
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KOJIM4YecTBa BellecTBa. MoJsipHasi Macca. 3aKOHBI COXpPaHEHUsI MacChl U YHEPTUU. 3aKOH
ABoraapo. MomnspHbiii 00beM Ta30B. OTHOCHTENBbHAs IUIOTHOCTh Ta30B. Pacdersl 1o
YPaBHCHUSM XHMHUYECKUX PEAKIUN C HUCIOIH30BAHHUEM MAacCChl, o0beMa (HOpMaJIbHBIE
YCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

Lens pabOThI: U3y4UTh OCHOBHBIE KOJTUYECTBEHHBIC 3aKOHBI B XUMUU U HAYYUTHCS PEIIATh
3aJlayd 0 YpPaBHEHUSM XHWMHYECKHX pEaKIMi C HCIOJb30BaHUEM MacChl, 0oObeMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA

Xon paboThI:

1. Paccumrats MoOjsipHyto Maccy creayrommx BemectB: NapSO4 LIOH, Mgs(POy),,

OKCH/Ia aTFOMUHUSI.
2. PaccuuTaiiTe KOIMYECTBO BEIIECTBA, KOTOpoe cOOTBeTcTBYeT: 120 rpamm kapOoHarta
KaJIbIusl.

Paccuunraiite Mmaccy 4 MOJIb @30THOM KUCIIOTHI.

CxoJIbKO MOJIEKYN coaepkutcst B 280 r MOJIEKYJIIPHOTO a30Ta’?

B CKOJBKHX JINTPOB YITIEKHCIOr0 Ta3a cogepxkutes 12%10%° momexyn?

© ok w

OTtHocuTeNnbHAS TUIOTHOCTH Ta3a Mo BO3AYyXy paBHa 2. Uemy paBHa MoispHas Macca
9TOro rasa?

7. 18 T UMHKAa BCTYNWIO B PEAKIHUI0 C COJSIHOM KuCIOTOi. Paccumraiite Mmaccy
o0pa30BaBIIerocs ocajaka ¥ 00beM BBIICIUBIIETOCS BOIOPO/Ia

[TpakTraeckast pabota mo Teme 4.2. CBOWCTBA OPraHUMUYECKUX COSAMHCHUN
Copnepxanne: CocTaBieHHEe CXeM peakiuil (B TOM YHCIE MO MPEUIOKEHHBIM IeMOYKaM
MIPEBPAICHH), XapaKTePU3YIOMINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUUN
OTJENIBHBIX KJIACCOB, CIIOCOOBI MX MOJYYEHUs U HAa3BaHME OPraHUYECKUX COCTUHEHHUH IO
TPUBHAIIBHON WJIM MEKIYHAPOJHON CUCTEMaTUYECKON HOMEHKJIIAType.
Pemenne  NpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUM Ha  CBOMCTBA
OpPraHNYECKHUX COCIMHEHMM OTIEIbHBIX KJIACCOB
[{enb: HAYYUTHCSA COCTABIIATH YPABHEHUSI XMMUUYECKHUX PEAKIMN C yYaCTUEM OPTaHUYECKUX
BEILECTB HA OCHOBAaHUM UX COCTaBA U CTPOCHHS.
XoJ paboTh:
1. CocraBbTe ypaBHEHHUS pPEaKIMI MO NPEUIOKEHHBIM LENOYKaM, YKa)KUTE Ha3BaHHE
BEIIECTB
1 |[GH,>CHs > GCHe - GCHsCl - CHsOH
2 |GHs > GH;s CHe > CeHsNO, - CgHsNH;
3 | C - CHs > CGH;» CGHy > CHsCl
4

CaC2 - Csz - C2H49 CszOH - C2H50C2H5

5 | CHs - CH; - CHg - CHsOH - C,HsONa
6 | CGGHs > CHe > CHsOH - CHsCHO - CH3COOH
7 | C > CHs > CHsCl - CH30H - CH30CH;
8
9

CaC; - CyHy; - CgHg - CeHsCl - CgHsOH

CO - CO; & CeH1206 - CHsOH - C,HsONa

10 | CaC; - CyH; - CH3CHO - CH3COOH - CH3COOC;Hs

11 | Auetmnen - 6eH3on -  HUTpobeH3on - AHUANH
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12 | 3TuneH - sTaHon -» b6yTagmeH -1,3 - 6yTagMeHOBbIN Kay4yyk

13 | MponaH - 2-xnopnponaH = NpPoneH - NOJAUNPONUAEH

14 | MeTaH - aueTuneH — 3TWIEH = MNOJUITUIIEH

Pemure 3anauy: KitokBa u OpycHMKA MOTYT JUIMTENILHOE BPEMSI XPAHUTHCSI B CBEXKEM
Buje 0e3 caxapa. DTOMy CIIOCOOCTBYET HaJM4yM€ B HUX NPEKPACHOTO KOHCEPBAHTA.
VYcraHoBUTE MOJEKYISAPHYIO (OpMylly 3TOro BeIleCcTBa, €CJIM MacCOBbIE J10JIU
3JIEMEHTOB B HEM COCTaBJIAIOT: yriepona — 68,85%, Bogopona — 4,92%, kucinopona -
26,23%

PemreHne 1npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA
OpPraHUYECKUX COECAMHEHUN OT/IEIbHBIX KJIACCOB

A) ITouemy B KBallIEHYIO KallyCTy YacTO J00ABISAIOT KIIIOKBY?

b) Ilouemy sroap! 00I€NUXHU OCTAIOTCS MATKUMH Ha MOpo3e?

B) Ilouemy B XBOHHBIX JIecax JIETKO AbILUTCS?

I') IloueMy B iepeBHAX MHOT/AA CBEXEE MICO XPAHUIM B MOJIOYHOM CHIBOPOTKE?

J) [na obGxapuBaHUs pPbIObI NPUMEHSIOT IOJCOIHEYHOE WM OJMBKOBOE MAcJo.
[ToueMy 1151 3TO L1€TM HE UCIIOJIB3YIOT TBEP/IbIE )KUBOTHBIE JKUPHI?

E) Ilpu Bapke kuceneil u3 (QpPyKTOB NMPOUCXOAUT KHCIOTHBIA THAPOIH3 Kpaxmaia.
CocTaBbTe ypaBHEHHE 3TOU peaKUu.

X) Ilouemy BapeHbe ciailie caxapa, XOTsl U BapuUTCsl Ha caxape?

IIpuMepHbIe 3a1aHUA 10 KelcaM HA MOUCK U AHAJIHM3 HH(POPMALUHU

Keticel mo pazneny 7. XumMus B ObITY U IPOU3BOJICTBEHHOM JESTEIBHOCTH YEIOBEKA
Conepxkanne: Ilouck u aHanmM3 KEMCOB O MPUMEHEHHUM XHMHYECKUX BEIIECTB U
TEXHOJOTHI ¢ yderoM Oyaymeid mnpodeccHOHANbHON AEATEeIBbHOCTH IO TeMaM:
BOKHEUIIINE CTPOUTENIbHBIC MaTepUalbl, KOHCTPYKIIMOHHBIE MaTepHAIIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepualibl JJid SJEKTPOHUKH, HAaHOMAaTEpHallbl, TEKCTUJIbHBIE BOJIOKHA,
WCTOYHMKU DHEPIHM, OPTaHMYEeCKHE U MHUHEpalbHbIe YI0OpeHHus, JeKapCTBEHHbBIC
BEIIIECTBA, OBITOBAS XUMHSI.

llens: mpoaHamu3upoBaTh HHPOPMALMIO O TPUMEHEHWHW XHUMHYECKHUX BEIIECTB W
TEXHOJIOTH ¢ yueToM Oynyiiel mpodeccCuoHaIbHOM e TENbHOCTH.

IIpumepsl KEUCOB:

Keiic Nel. «X7op B )KU3HHU YETOBEKA

B SnoHunm oOBeAMHEHHBIMH cuJamMu HalnuMoHATBHOTO HMHCTUTYTAa 3JI0POBBS U

[TpedexTypHoro yHuBepcuteTa CUA3YOKH OBLIO MPOBEACHO UCCIIEIOBAHUE. YUEHbIC BBISICHUIIH,

YTO €CTECTBEHHBIE OPraHMYECKUE BEIIECTBA BCTYIAIOT B PEAKLIHMIO C XJIOPUPOBAHHOW BOJOM H3-

1oJl KpaHa, oOpa3ysl OlacHble COEIMHEHUS, KOTOPble MOTYT CIYXHTh NMPUYMHOMN paka. Taxue

coeMHEeHMs Ha3bIBatOTCs M X, TO ecTh «MyTtaren ukc» ninm «HensBecTHbIN MyTaren».

Samanus:

1. HpeﬂnomnTe CIIOCOOBI YMCHBIICHUA AOOBHUTOI'O BJIIMAHUSA XJIOpa B MMATHEBO BOJ€ Ha

OpTraHH3M YCJIOBCKaA.
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2. Ucxons W3 CBOEHW J>KU3HEHHOW NPAKTUKH, MPUOIHM3UTEIBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHON BOJBI Bbl UCIIOJIB3YETE B TEUCHHE THS M JIJIS KAKUX Iieei?

3. Kakue opransl uenoBeka 60JblIe BCEro CTpaaloT OT BO3ACUCTBHS XJ10pa?

4. Kak BnusieT XJIOpUpOBaHHAs BOJa HA YEJIOBEKA IPU KylIaHUU?

5. Haiigure nomonHuTeNnpHYI0 HHQOPMAIMIO O 3aMEHE XJopa MpH o0e33apakuBaHUH
BOJIBI.

6. Hccnenyiite pasnuyHbie TOBapbl OBITOBOM XMMHH B CBOEM noMme. COCTaBbTE CITHCOK
XJIOpCOAepKAIIUX COSAMHEHUHN, YKaKUTE Mepbl 0€30M1acCHOCTH IIpU paboTe ¢ HUMHU.

Keiic No2. «BomopogomoOuau — mar B Oyaymiee»

AptomoOunn Honda FCX Clarity Ha BOJOpPOAHBIX TOIJIUBHBIX 3JEMEHTAaX €34T II0
noporam EBpomber ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiace K eBpomneiickomy
napTHepcTByY dKonornuHoi sueprun (Clean Energy Partnership), mocie uero BeiBena Ha nepBbIit
MJIaH TPOU3BOJICTBO DSKOJIOTMYECKHM YHUCThIX aBTromoOwineid. A Ha Ilarom MockoBckoM
MexaynapoaHoMm aBrocaioHe BA3 mpencraBun cBoro HOBHHKY «Jlama-AHTIm» ¢ GayuioHamMu
BOJIOPOJia U KHCIIOpO/Ia.

3agaHus.

1.IToueMy MHOTHE aBTOMOOUIIbHBIE KOMITAHUU Pa3padaThiBalOT aBTOMOOWIIH, paboTaroliue
Ha BOJIOPOJIHOM TOIUIHBE?

2.Kak BbIXJIONHBIE Ta3bl aBTOMOOWJEH, paboTalomUX Ha YIIEBOJOPOIHOM TOIUIMBE,
BIIUSIOT Ha 3JJ0POBHE YeJIOBEKa?

3. Kakue «+» u «—» BbI BUIUTE Y BOJIOpPOIOMOOUIIEH?

4 HaiiguTe NOMOJHUTENbHYIO HH(POpPMAIIHIO 00 UX YCTPONCTBE.

5.Ecnu B Bareit ceMbe WM y BallluX 3HAKOMBIX €CTh aBTOMOOMIIN, MOJCYUTANTE, CKOIBKO
NpUOIU3UTENBHO TUTPOB OCH3MHA, ra3a U KaKOH MapKH UCIIOJIb3YeTe €KEHEBHO.

6.Kakue BemecTBa 1 B KAKOM KOJIMYECTBE MOT'YT HAXOJUTHCA B BBIXJIOMHBIX T'a3ax BalllUX
aBTOMOOMIIEH?

Hpe,Z[CTaBBTe 3alIUTY KelCoB 110 JaHHBIM 3aJa4aM IIpU IMMOMOIIH HpCSCHTaHI/If/'I
Jlnst co3anmst KaueCTBEHHOM MPE3EHTAIMM HEOOXOUMO COOII0ATh Psii TPEOOBaHMI:

Ob6ume 1. TIpe3eHTanus JOHKHA HAYMHATHCS C TUTYJIBHOTO ClIaijia, T YKa3bIBaeTCs

TpeOoBaHUS TeMa, CBeJIeHUs1 00 aBTOpeE U T.II.

2. Ha cnaiinax HeoOX0AMMO pa3MenaTh TOJbKO T€3UCHI, KIIOUEBbIE CII0BA,

rpaduyeckue MaTepuansl (CXeMbl, pPUCYHKHU, TAOIUIbI, GOTO U T.I1.).

Hcnonb30BaTh €IMHBINA CTUIb O(OPMIICHHS.

4. KonuuecTBO ClaiiJJoB JOKHO OBITH JOCTATOYHBIM JUISI PACKPBITUS TEMBI,
HO He 6onee 20-Tu.

w

[pudTter 1. Cnegyer wuCHoib30BaTh CTAHAAPTHBIE, MIUPOKO PACTIPOCTPAHCHHBIC
mpudTel, Takue kak Arial, Tahoma, Verdana, Times New Roman, Calibri u
ap.;

2. Pa3mep mpudra nns 3aroloBKOB — He MeHee 24, s uHGOpMaIluu He
meHee 18.

3. He pekoMeHayeTcs HCIONB30BaTh pa3HbIE THUMBI IMIPUPTOB B OAHOU
TIpEe3EHTAITHH.
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4. Jlns BeieneHus WHGOpPMAIMK CIIEAyeT HCIOJIb30BaTh >KUPHBIN mIpudT,
KYpPCHB WJIN TIOAYEPKUBAHUE.
5. He 3noynorpe0asiTh MpONUCHBIMUA OYKBaMHU.

®on 1. JKenarenpHO MCIOIB30BATh OJHOTOHHBIH (DOH HESPKHX MMACTEIBHBIX TOHOB.
2. Jlnsa ¢poHa mpeArnouTUTENbHBI XOJIOIHBIE TOHA.

Hcnons3oBanue | 1. Ha ogHOM crnaiiie pekoMeHAyeTcsl HCIOIb30BaTh HE Oojiee 3-X I[BETOB:
BeTa oJuH 1 oHa, OAMH IS 3aroj0BKa, OANH JUIS TEKCTa.
2. s ¢poHa M TEKCTa UCIIOIB30BaTh KOHTPACTHBIE I[BETA.

[MpencraBnenue | 1. PexkomeHyeTcs HCIOIB30BaTh KOPOTKHUE CIIOBA M MPEIIOKCHUSI.
uH(pOpMaIUu 2. MUHHMH3HPOBATH KOJMYCCTBO NPEIOTOB, HAPECUUH, MPUIIAraTeIIbHBIX.

3. 3aroJjoBKU JOJKHBI IPUBJIEKATh BHUMAHHUE ayTUTOPHUU.
O0bpem He crour 3amonHsaTe OOWH CHANI CIUIIKOM OOJIBIIAM OOBEMOM
uH(pOpMaIuu UHQPOPMAIIUK: JTFOIM MOTYT €JIMHOBPEMEHHO 3allOMHUTH He Ooliee TpeX (akTos,

BBIBOJIOB, OITPEJECICHUMN.

IIpumepHbIe 3a1aHUA M0 J1a00PATOPHBIM padoTamM
JlaboparopHas padota o teme 4.2. CBoiicTBa OpraHU4eCKUX COeTMHEHUN
Conepsxanue: “lIpeBpaiienusi opraHM4ecKux BemiecTB mpu HarpeBanuu'. [lomyueHnue sTuieHa u
M3y4YEHUE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYJ U XMMUYECKHX IPEBpAIllEHU Ha MpumMepe
3TaHa, TUJIEHA, alleTUJIeHa U Ap.
ens paGoThl: M3YYHTH MpEBpAIICHUS HEKOTOPHIX OPraHMYECKUX BEIIECTB MPH HArpeBaHUU —

MOJIEJIMPOBAaHUM MOJIEKYJI M XUMHYECKMX IpPEBpAlllEHUH Ha TMpUMEpe »5TaHa, STUIICHA,
aleTUJIEHA; HAyYUThCS NOJy4yaTh B J1a00OpaTOpUU ATHIIEH; U3YUYUTh (PU3NUYECKHE U XUMUYECKHE
CBOMCTBA ITUJICHA

Xon paOoThl:

1. Bonipocs! /i1 fonycka K 1abopatopHoii pabore

a) O0OBSICHUTE, K KAKOMY KJIACCY OPraHMUYECKUX BEIIECTB OTHOCUTCS STHIIEH,

0) oObsicHUTE, KAKUMH XMMUYECKHMHU CBOMCTBAMH OO0JIaJjal0T BEIIECTBAa JAHHOIO Kiacca, Kakue
Ka4eCTBEHHbIE PEaKIUH [l UX 00HAPYKEHUS UCIIOIb3YIOTCS;

B) OOBSICHUTE, KaK MOXKHO TOJYyYUTh BEIECTBA JAHHOIO Kjacca COCIUHEHHUH B J1a0OPaTOPHBIX
YCIOBUSIX.

2. [IpocMoTpurTE BUACOONBITHI U 3aMIOJHUTE TAOIHUILY:

HazBanue ombiTa HaoOmonenus YpaBHEHUS peakLU BriBox
ITony4yenue sTrieHa Kakoii ras HaszoBute mpoayKThI
BBIACIACTCS? Y TUII pEaKLUU
BsaumopeiictBue ¢ | Uro mpoucxomaur c¢ HaszoBute mpoayKThI
OpOMHOM BOAOM pacTBOpOM OPOMHOM U THUI pEaKInu
BOJIBI?
BiaumoneiictBue ¢ | Uro mnpoucxoaur c¢ HazoBure mnpomykTel
[IEPMAHTAHATOM KaJIUsl | PaCTBOPOM Y TUII pEAKLUH
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IIepMaHraHaTa
Kanus’?
I'openue sTunena Onumure xapakrep HaszoBute mnpoayKThl
rOpEeHUs 3TUJICHA U TUI peaKuu

3. O6paboTKa pe3yIbTaTOB OIBITOR:

a) [IpoaHamu3upoBaTh COOTBETCTBUE IIOJIYYCHHBIX pE3yJIbTATOB CIIOCOOAM  TIOJIYYCHUS
HETpe/IeIbHBIX YIIIEBOIOPOJIOB psifa dTHIIeHA (aikeHOoB). CienaTh COOTBETCTBYIONIUI BHIBO/I.

6). ChopmyaupoBath BBIBOJ O (U3HKO-XUMHYECKHX CBOMCTBAX dTUJICHA.

B). ChopMynupoBaTh BBIBOJ O cItoco0ax 0OHAPYKEHHS ITHIICHA.

4. MoaenupoBaHie MOJIEKY U XMMUYECKHUX MPEBPALleHUi 3TaHa, STUJICHA, alleTUIIeHa U Jp.

a) CocraBbTe MmApOCTEP)KHEBBIE MOJETM MOJIEKYJ OSTaHa, JTWICHA, aneTwieHa. Hamummre
CTPYKTYpHBIE ()OPMYJIbI ITUX BELIECTB U HA3BaHMUS.

6) CocraBbTe IIAPOCTEP>KHEBBIE MOJENIM MOJIEKYJ MYPaBBMHOM KHCIIOTHI, 3TUJIOBOIO CIUPTA,
metaHansi. Hanummure cTpykrypHble (OpMyiibl 3TUX BELECTB U Ha3BaHMUS.

B) CocTaBbTe NIAPOCTEPIKHEBBIE MOJICTH XUMUUYECKHX PEaKIUi, MPOTEKAIOIINX MTPH HArPEBaHUU:
JNETUAPUPOBAHME 3TaHA, KATAJUTHUYECKOE OKHCICHME METaHa, NMHUPOJIM3 MeTaHa. 3amuIluTe
yYpaBHEHHS B TETPaab, 0003HAUBTE YCIOBHS MPOTEKAHMs PEaKIHid, JalTe Ha3BaHUE MPOIYyKTaM
peaxkuun

IIpumepHBIi TeCTOBBIH KOHTPO.JIb 110 pa3aedy 1 «OCHOBbI CTPOEHHUS BelleCTBA)

Bri0epuTe 01uH NpaBUJILHBIA OTBET:

1. Atombl C 1 Si UIMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B Aape

b) sneprernueckux ypoBHen

B) a51eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux snemeHToB Li-Be—B-C merannmuueckue cBoiicTpa:

A) ycunuBaroTcs

b) ocmabeBaror

B) He menstroTcs

I') u3mMeHs0TCS NEPUOINYECKU

3. K s-anemMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. ITyrem coennHeHust aTOMOB 1o HoMepoM 11 u 17 oOpa3yercst BEIECTBO ¢ XUMHUYECKOM
CBSA3BIO:

A) nonHoi

b) xoBaneHTHOI noisipHOA

B) xoBaneHTHOI HEeMOISIpHOH

I') meTanmnuueckoi

5. KonnuecTBo 351eKTPOHOB Ha MOCIEAHEM SHEPreTHYECKOM YPOBHE COOTBETCTBYET:
26
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A) HOMEDY TIepHoia

b) Homepy rpymib

B) nopsaxoBoMy HOMEpY
6.AJIMa3y COOTBETCTBYET:

A) noHHasi XUMUYECKasi CBS3b

b) xoBaneHTHas nosispHas XMMUYECKas CBA3b

B) KOBAJICHTHAas HEIOJIsIpHAsA XUMHUYCCKas CBA3b
7. CBHSB, 06pa30BaHHa;{ 3a CUCT 0606H_ICCTBJ'ICHI/IH BAJICHTHBIX 3JICKTPOHOB, Ha3bIBACTC.

A) nonHoi
b) merammueckoit
B) xoBasieHTHOM

8. B MOpAAKE BO3paCTaHHA KHCJIOTHBIX CBOICTB JICTYUHUX BOAOPOAHBIX COCI[I/IHGHI/Iﬁ

AJIEMEHTBI PACIIOJIOKEHBI B PATY:
A) K, Ca, Sc
b) Al, Mg, Na
B)F,Cl, 1
9. Kakoe u3 cyx/1eHHuil BEpHO U1l 3JIEMEHTOB VA IpyIIIIbI
A) obmas popmyna neTyyero BoopoaHoro coequHenus RH4
b) He 00pa3yroT 1eTyunx BOAOPOIHBIX COSAMHEHUN

B) 1o 3aBepreHms SHEPTETUIESCKOTO YPOBHS HE XBAaTACT TPEX FIICKTPOHOB
10. Cpenu BeriecTs, ykazanubix B psay NHs, Oz, HCI, SO, xonudectBo coemuHenuii ¢

KOBAJIEHTHOW HEMOJIAPHOW CBSI3bIO PABHO
A) Tpem

b) nym
B) uetsipem

11. Xumuueckas CBSI3b B MOJICKYJIaX 030HAa M XJIOpuAa KaJIbliisd COOTBETCTBCHHO:

A) KOBAJICHTHAM MMOJIApHAsA 1 HOHHAA

b) xoBaneHTHas nossipHasi U KOBaJIEHTHAs HETIONIIpHAs

B) xoBaneHTHast HenoyIApHAs U MOHHAs

IIpumMepHBI TECTOBBIA KOHTPOJIb

OpPraHu4YecKuX BelecTB»
1.BemectBo, cocTaB KOTOPOT'O BhIpaXKeH MOJEKYyIspHOH (opmynoit C3Hg oTHOcHTCS K

KJaccy:

1) apenbl
2) aJiKaHbI

3) ajKeHbl
4) aJdKuHBI
2.HasBanwue BemiectBa, popmyna kotoporo: CH3-CH(CHjz)-CH,-CH,-OH

1) Oyranon-2
2) neHTaHon-2
3) 2-meTunOyraHoi-4

no pasgeay 4 «CrpoeHHe M CBoOiiCcTBa
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4) 3-metuabyranom-1

3.BemectBo, nmeromiee popmyny CH,=CH, Ha3biBaeTcs:
1) Tomyon
2) aTUneH

3) rnmuuepuH
4) nponaHo

4. BemiecTBo, Ha3BaHUE KOTOPOI'O IPOMMOHOBAsE KUCIIOTA, UMEET (POPMYILy:
1) C,HsOH

2) (CH3)2NH

3) CH3-CH,-COOH

4) C3HyOH

5. Iyt aKaHOB XapaKTepHA PEaKLys:

1) npucoenunenus Hy

2) XJIOpUPOBAHHUS HA CBETY
3) obecnBeunBanus pactBopa KMnOy

4) nonumMepHu3auu

6. MetaHoun pearupyer c:

1) HaTpuem
2) Boso#

3) BogopoaoM
4) MeTaHOM

7. YKCyCHas KHCIIOTa BCTYIIAET B PEAKIIUIO C:
1) AgNO3

2) NaCl

3) Na,COs3

4) H,0

8. BepHbI /11 yTBEpKICHHUSA:

A. AMUHBI IPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TOIBKO A
2) BepHO TOJIBKO b

3) BepHbI 00a YTBEPKACHUS

4) HEBEPHO HU OJIHO U3 YTBEPKICHUM

9. VpaHenue xumuueckoit peakiuu CoHg+Clo,—CoHsCI+HCI sBnsietces:

1) peakiueii 3aMereHus1, MPOTEKAOLIEH MO PaTUKAIBEHOMY MEXaHU3MY

2) peakuueil nprucoenHeH s, MPOTEKAIOLIEH M0 PaTUKAIbHOMY MEXaHU3MY

3) peakuueii 3amMerIeHus, TPOTEKAIOIIEH TT0 HOHHOMY MEXaHU3MY

4) peakiuei MpUCOSTUHEHNS, TPOTEKAIOIIEH 1T0 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsiHOrO 3epkanay (C aMMHAdHBIM PAcTBOPOM OKcHia cepedpa)

BCTYHAET:

1) sTanon

2) riaroko3a
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3) rmiepuH
4) Kkpaxmai
11. VYcraHoBuTe COOTBETCTBHE MEXJIY Ha3BaHMEM BEIIECTBA W KJaccoM (TPYMIIOif)

OpPraHMYECKUX COCAUHEHUN, K KOTOPOMY(-0i) OHO NPUHAJIEKHUT.

Hasganue Bewecrsa Kitacc oprannyeckux coeIMHEHUN

A) CH3COOH 1) ogHOATOMHBIE CITUPTHI

b) CH3-CH2-CHj3 2) yrieBoOIbI

B) CH,=CH-CH;-CH3 3) KapOOHOBBIC KHUCIIOTHI

I') CH3-CH,-OH 4) apoMaTH4ECKHE yTIEBOJOPOIbI
5) HenpeaebHBIE YTIIEBOAOPOIBI
6) peeNbHbIE YTIIEBOAOPOIBI

12. B cxeme nipeBpailieHui
1500°C Caxkr +Br,

CH4—X1—06em301— X5

BEIIECTBAMH X1 M X2 COOTBETCTBEHHO SIBJISTFOTCSL:

1) aneruicH

2) aTUNeH

3) 6pomOeH30I

4) xopOeH30I

5) dbenon

6) IMKJIOTEKCaH

13. Ckonbko TUTPOB BoAopoaa morpedyercs s oOpasoBanus 10,2 T 3TUIOBOTO CIUpTa

U3 alleTalibJIeTua, €CIU BbIXO NPOAYyKTa peakiuu coctaBiseT 80%?

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

4.2.2 OueHOYHBIE CPEICTBA MPOMEKYTOYHON aTTECTAIIMHU MO JUCHHIJIHHE « XHMHD)
[IpomexxyTouHast aTTecTanus MO JUCUUIIMHE «XUMHUS» MPOBOJUTCS B BHUJIE UTOrOBOMH

KOHTPOJIbHOI padoTsl. KoHTposibHas paboTa BKitoyaeT 15 3agaHuil ¢ 1ByMs TUIIAMM 3a]JaHHM:

1) PaCUYCTHBIC 3aJaHU U 3a1a4YH, 2) TCCTOBBIC 3aJaHUA.

[Tpumep BapranTa KOHTPOJIBHOM PabOTHI.

B 1-4 3amanuu pemmre 3a1aun:

1.

2.

3.

Pemnre 3amauy: Paccuuraiite maccy 34 -10% MoJieKys ruapokcuaa nuaka (Zn(OH)y).
OTBeT 3aIUIIATE C TOYHOCTHIO JIO T[EJI0T0 YHCIIa.
Omnpenenute Ui U30TOMA YHCIO MPOTOHOB, YUCIIO HEUTPOHOB U YHCIIO DJIEKTPOHOB:

N3oron Yucio npoToHOB Yuciio HENTPOHOB UucIo 3IeKTpOHOB

BAar

Pacrionnokute MpeUIOKCHHBIE BeIlecTBa B TabjWile B 3aBHCUMOCTH OT THIIA
XUMHYECKOH cBsi3u BemiectBa: Py, CHy, P,0s, Ca, LiCl, MgS, Se, Pb
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Bunnl xumuueckoii cBs3u

HMounas KoBanentnas KoBanentnas MeTtannuueckas
TOJIsIpHAs HETOJISIpHAS

4. Pemure 3amauy: K pactBopy ximopuaa HaTpus maccoil 180 r ¢ maccoBoi noneir 4%
no6aBwiM 25 T 3TOM ke conu. Berumcnure mMaccoByro oo coiu (%) B MOJy4eHHOM
pacTBope.

B 3ananusx 5-14 BeiOepute 1 npaBuibHbBIN OTBET:

5. Uwucno sHEpreTM4ecKuX ypOBHEM M YHCIO BAJIEHTHBIX 3JIEKTPOHOB COOTBETCTBEHHO
paBHBI y aroma Mbllbsika: A)4u5,b5)4u6,B)5u 5,133 u80

6. B psany xumuueckux odnmemeHToB RD-K-Na-Li  meramnuueckue cBoiictBa: A)
yBenuuuBawTcsd; b) ymensmaiorcs; B) He usmenstorcs; ') cHavana yBenMuuBaroTCs,
MMOTOM YMEHBIIAIOTCS

7. DMynbcHsl — 93TO JAWCIIEpCHAs CUCTeMa, OOpa3oBaHHAs: A) TBEPIbIM BEIICCTBOM U
ra3oMm; b) IByms pasnuuHbIMU KUAKOCTAMU; B) ®KUAKOCTBIO U ra3oM; [') KUIKOCTHIO U
TBEPAbIM BEIIECTBOM.

8. AJIOTpONHBIE COEAMHEHHUS YTIepoAa OTIMYAIOTCA JPYr OT apyra: A) KOJIWYECTBOM
aTOMOB B MoJleKyJe, b) kpucrauimueckumMu pemetkamu, B) pasHelM uuciom
ANEKTPOHOB, ') urcioM HEUTPOHOB

9. Bricuiyro cTeneHb OKUCIEHUST MapraHerl nmposieisier B coeauaenuu: A) KMnO4 B) MnO»
B) KzMnO4 F) MHSO4

10. CunbHblit anexTpoaut 310: A) H,S, B) Cu(OH),, B) AgCI, T') HNO;

11. Yro sBsieTcs ri1aBHBIM KOMIIOHEHTOM COOCTBEHHO MPUPOAHOro raza: A) sran; b) meran;
B) 6yran; I') 6enzon; J[) nponan
12. VI3 npeanoXeHHBIX MOJEKYISApHBIX (hopMyn Beioepute dopmyry ankeHoB: A) CoHy, B)
C4Hs, B) C1oHzz, I') C14Ha0, 1) CeHe
13. V3 npeasioskeHHBIX CTPYKTYPHBIX (OpMyIT BEIOepHTe (OPMYITY aTKHHOB:
D\ CH,—CHy —CH—CH-—CH 3 E5)CH,— CH— C4A — CH2
A \ CH 3 A ! i - ) ¢ H_,’) I [ {
CH 2 CHa, CHa CH2» CH>
g e gl s 0 —Ep, F) Pl - E =ty
E>> Gy =L C,-M | i = ' -
CH2 CH> CH> CH 5

14. BoibepuTe npaBuiIbHOE Ha3BaHHUE YIVIEBOJOPOJIA 110 MEXAYHAPOAHON HOMEHKIAType: A)
5-metmirekcen-1; B) 5,5-mumeruwnnenten -1; B) 1,1-numerunnenten -4; ') 2-
METHJITEKCEH -5 CH 3,

C’//‘i — CHg — CFf — = C72.
/

CA3
15. BeibepuTte nBe hopmysabl BEHIECTB, KOTOPBIE SBISIOTCS H30MEPAMMU:
> ol s A > g ¥ A = CAT.2
A) CHa— CH=C — CHp, —CHs [") CHE. — .
‘ ; CH= & CAH >
= — CAHy _ -
[%} CHa— CHL =% = € iy e /")CH;,:(J': C‘,H'—C’l///z/
/ > "

CAH 2 CH s, CH =,
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KpnTepnn H 1MoKa3aTeJin ONCHUBAHUSA
I[.J'Iﬂ TEKYLIECIr0 KOHTPOJSA

Ounenka | ®opma Kpurtepun onenuBannsa | Ilokasaresn oneHuBaHUsA
KOHTPOJIA
«S» YCTHBIA OTBET IIOJIHOTA M IPABUIIBLHOCTH | OTBET IOJHBIA U IIPAaBUJILHBIN Ha
OTBETA, CTCIEHb | OCHOBAaHUM HW3YYEHHBIX TEOPUI;
OCO3HaHHOCTH, Marepuai U3JI0KEH B
[IOHMMAaHHUs  HM3YyYEHHOIO | OIIPEIEICHHON JIOTHYECKON
Marepuana, 4YeTKOCTb U | IOCIIE0BATEIbHOCTH,
I'PaMOTHOCTb PEYH. JUTEPATYpHBIM S3BIKOM: OTBET
CaMOCTOSATEJIbHBIN.
«» YCTHBIN OTBET IIOJIHOTA M IPAaBWIBHOCTH | OTBET MOJIHBIM U ITPaBWIBHBIN Ha
OTBETAa, CTENEHb | OCHOBAaHUM H3YUYEHHBIX TEOpUIl;
OCO3HAaHHOCTH, MaTepuanl U3JI0KEH B
IIOHUMAaHHsT  M3Y4YEHHOIO | OIPEIEICHHON JIOTUYECKON
MaTepuanga, 4YEeTKOCTb MU | OCIEN0BATEIbHOCTH, IIPU 3TOM
IPAMOTHOCTB PEYH. JIOTTYILIEHbI JBE-TpHU
HECYLIECTBCHHbIE OLLIMOKH,
UCTIPABJICHHBIE TI0 TPEOOBAHHIO
YUUTEIS.
«3» YCTHBIN OTBET MOJIHOTAa ¥ MPaBWIBHOCTH | OTBET IMOJHBIA, HO NpPHU 3TOM
OTBETAa, CTENEHb | IOMyLICHA CYILLIECTBEHHAs
OCO3HAHHOCTH, omuoKa, HIIH HEIIOJIHBIH,
MIOHMMAaHMUsSI ~ M3YYEHHOIO | HECBSI3HBIM.
Marepuana, 4YeTKOCTb U
I'PaMOTHOCTb PEYH.
«2» YCTHBIN OTBET IIOJIHOTa W HPaBUIBHOCTH | IIPU OTBETE 0oOHapyXeHO
OTBETAa, CTENEHb | HETIOHUMaHUE ydammmMes
OCO3HaHHOCTH, OCHOBHOTO collepKaHus
MOHMMAaHMUsI ~ M3Y4YEHHOTO | y4eOHOTO MaTepuaga  WIH
Marepuana, 4YeTKOCTbh U | JOIYLICHBI CYILLIECTBEHHBIE
IPaMOTHOCTb PEYH. OLIMOKH, KOTOpBIE yJalluics He
CMOT UCHPABUTh NPU HABOJIALINX
BOIIPOCAX YUUTEISL.
Onenka | ®opma Kpurepun onenuBanns | Iloxkasarenu oneHuBaHust
KOHTPOJIA
«S» IIpaKTU4ecKast MOJTHOTAa M TPAaBMIIBHOCTH | pabOTa BHINOJIHEHA MOJTHOCTBIO U
paborta, BBITIOJTHEHUS paOOThI MPaBWIbHO; C/I€JaHbl IPaBUIIbHBIE
nabopaTopHas BBIBOJIBI.
paborta
«4» IIpaKTU4ecKast MOJTHOTA U MPAaBUJIBHOCTh | paboTa BBHIIOJIHEHA MPABUIIBHO C
paborta, BBITIOJTHEHHS paOOThI y4eTOM 2-3 HECyIeCTBEHHBIX
nabopaTopHas OLIMOOK, UCITPABICHHBIX
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pabora CaMOCTOSITENTLHO MO TPEOOBAHUIO
pernojaBarers.

«3» MpaKkTUYecKast MOJIHOTA U IPABHIILHOCTE | paboTa BBIMIOJIHEHA TIPABUILHO HE
paborta, BBITMIOJTHEHHS paOOTHI MEHee YeM Ha MOJIOBUHY WU
naboparopHast JIOTYIIICHA CYIIECTBEHHAs OLTHOKA
paborta

«2» MpaKTUYeCcKast MOJIHOTA U IPABWJILHOCTh | OIYIIEHHI 1Be (1 Oosiee)
pabora, BBITIOJTHEHHS pAOOTHI CYILIECTBEHHbIE OIIMOKHU B XO/JI€
nabopaTopHas paboThl, KOTOPBIE 0OyYaIOLIHIiCS HE
pabora MO>KET UCIPABUTH AaXKe IO

TpeOOBaHUIO IIpENoAaBaTes.

Ouenka | @opMa KOHTPOJISA Kpurepumn oueHuBaHust IMoka3arenu

OlleHUBAHUS

«5»

TECTOBOC 3aaHUC

IMPaBHUJIILHOCTL OTBETA

86-100% mpaBHIBHBIX
OTBETOB Ha BOIPOCHI

«4»

TECTOBOC 3aaHUC

IMPaBHUJIILHOCTL OTBETA

71-85% npaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«3»

TECTOBOC 3aaHUC

IMPaBHUJIILHOCTL OTBETA

51-70% mnpaBUIBHBIX
OTBETOB Ha BOIPOCHI

«2»

TECTOBOC 3aJaHHUC

IIpaBUJIbHOCTb OTBCTA

0-50% mpaBHIBHBIX
OTBETOB Ha BOIIPOCHI

3ammTa KeiicoB: MpeAcTaBJieHne pPe3yJIbTATOB pellleHusl KeicoB.
Kpurepnu onieHuBaHMs YCTHOTO COOOIICHMSL:

Kputepun Bbanabl
OLICHMBAHUSA
1 6ana 2 0aJi1a 3 daJy1a
1. CootBercTBHE coJiepiKaHue JOKIIaaa CoJIepKaHue coJIepKaHue JIOKJIa1a
COJIep>KaHusl AOKIaAa | JIUIIb YaCTUIHO OK7Iaja, 3a COOTBETCTBYET
3asABJICHHOI TeMe COOTBETCTBYET HCKIIIOYEHUEM 3asBJIECHHOI TEME U B
3asBIIEHHOI TEME OTIEIbHBIX MOJTHOI Mepe eé
MOMEHTOB, packpbiBaeT
COOTBETCTBYET

3asIBIIEHHOIT TEMe U
B IIOJIHOW Mepe €€
pacKkpbIBaeT

2. CreneHb
PaCKpPBITUS TEMBI

packpeITa Majas 4yacTb
TEMBI; TIOUCK
UH(pOpPMAaLIUU POBEAEH
MTOBEPXHOCTHO; B
U3JI0KEHUU MaTepuasa
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TeMa pacKpbITa
XOpOIIIo, HO HE B
IIOJTHOM 00BEME;
nHpopmanuu
MIPEICTAaBICHO
HEJ0CTaTOYHO; B
OTJICBHBIX CITyYasx

TeMa pacKphITa
MOJTHOCTBIO;
IpeACTaBIeH
000CHOBaHHBII 00BbEM
UHpOpMaLNY;
W3II0KEHHE MaTepuaia
JIOTMYHO, IOCTYITHO
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HapyllIeHa JIOTUKA B
N3JI0KCHUU
Marepuana, He
COBCEM JOCTYIIHO
3.YMeHUnE JAOCTYIIHO n3 HpeHCTaBﬂeHHOﬁ Ha OCHOBC Ha OCHOBC
U MIOHATHO IICPCAaTh MMpE3CHTAaIU HC COBCEM HpeI[CTaBHGHHOfI HpGI[CTaBHeHHOﬁ
COACPpIKAaHUE JOKJIaJa | IIOHATHa TEMAaTHUKa IMPE3CHTAlUU IMPE3CHTAlU
B BHJIE IIPE3CHTALMN | UCCIIEAOBAHUS, ETAIN dhopmupyercs dbopMupyeTcs MoITHOE
HEC PACKPBITEI O6H1€6 IIOHUMAHUC IIOHNUMAaHHUC TCMAaTUKHN
TEMAaTUKN HUCCIICAOBAaHUs,

HCCIICAOBAaHUA, HO
HEC sICHBI ACTAJIN

PACKPLBITHI ACTAJIN

Kpurepuu onieHMBaHUs IPE3ECHTALNHN

€€ COACPpIKaHnC

Kpurepun banabl
OlLlEHUBAHMS
0 1 2
IIOJIHOTA uH(popmanus, uHpOpManus, HpEe3eHTalN
UCIIOJIb30BaHUS UCIIONIb3yeMasi B NPEJCTaBICHHASA B | COJIEPIKUT MOJIHYIO
yueOHOro Marepuasa MIPE3CHTAIINH, HE MIpEe3CHTAIHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K Teme, | uHdopmanmio,
HO HEJIOCTaTOYHO JIOCTaTOYHYIO JJISt
MIOJTHO PacKpHIBAIOT | (hOPMHUPOBAHHUS

MIPEICTABIICHUS O
TEME

JIOTHUKA M3JI0KESHUS
Marepualia B
COOTBETCTBHH C
IJIaHOM U TeMOH
3aJaHus

Marepua
NPe3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHa HET

Marepuail
MPE3EeHTALUN
YaCTUYHO
COOTBETCTBYET TEME
3a7aHus, TUIaH
MOCTPOEH HE TOUYHO

Marepual,
IIPUBE/ICHHBIN B
MpEe3eHTAlUN
MMOJTHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHusl U
COCTaBIICHHOMY
JIaHy

opdorpapuyeckas
IPaMOTHOCTD

TEPMHUHOJIOrHYCCKas 1

B IIPC3CHTAllUN
MPUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHHBI IPUMCHCHBI
IO CYIIECTBY

B IpE3CHTAlUA
MPUCYTCTBYIOT
opdorpadudeckue
OIIMOKHU, TEPMUHBI
IMPHUMCEHCHBI BEPHO

B ITIpE3CHTAlNN
OTCYTCTBYIOT
opdorpadudeckue
OIIMOKHU, TEPMUHBI
IPHUMCEHCHBI BEPHO

AKKYpPATHOCTb U
OpPUTHHAaJIbHOCTDH

Mpe3eHTAIUS
MOCTpOeHa 0e3 ydera

Ipe3CHTAlA
IIOCTPOCHA C

Hpe3eHTaIHS
MOCTPOCHA B
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MMOCTPOEHUS KOMIIO3ULIUU y4ETOM TpeOOBaHHH | TIOJTHOM
cllaioB, 0e3 K 0()OPMIICHHIO, HO | COOTBETCTBHUU C
COOIIOACHHS HET SIUHOTO TpeOOBaHUSIMU
TpeOOBaHU K odopmMIIeHUS odopmIteHuUs],
mpudTam u CIIali10B UCII0JIb30BaH
[IBETOBOMY OPUTHHAJILHBIN
0(pOPMIICHHIO MOJIXOJT K
0hOpMIICHUIO
cllaiiioB

IIIkajia nepeBoja 6a/1JI0B B OTMETKY

17-15 6am10B - «5»

14 - 9 6annoB - «4»

8-6 06ayu1oB -«3»

Memnee 6 6ayIOB WM OTCYTCTBHE PAOOTHI - «2»

JI1sl IPOMEKYTOUYHOM aTTecTAlUH

1 u 4 3aganue — mo 3 6a/1a, 2 U 3 3amanue — mo 2 0aya, 5- 15 3aganme — 1 6aa
[Tomryuennbie oOy4aromuMcs Oaibl 3a BRIMOJIHEHUE BCeX 3aaHui CyMMUpyroTcsa. CyMMapHBIi
0ayur mepeBOIUTCS B OTMETKY MO MATHOAUTPHON INKajde ¢ Y4ETOM PEKOMEHIYeMOH IIKaibl
nepeBoja:

Ouenka | ®opma KOHTPOJIA Kpurepun ouennBanus IMoka3zarenu
OlleHUBaHUS

«S» KonTtponbHas pabora IIPaBWJIBHOCTH OTBETA 18-21 6ann

«4» KonrtponbHas padota MPaBUJILHOCTh OTBETA 14-17 6annoB

«3» KonrtponbHas padota MPaBUIILHOCTH OTBETA 10 -13 GamioB

«2» KonTtposnbHas pabora MIPABUIBHOCTh OTBETA 12 GasyioB U MeHee

5.YCJIOBMS PEAJIM3ALUU TPOT'PAMMBI JIMCHUITJIMHBI

5.1. lns peanu3anuu NporpaMmsbl yueOHOM TUCHMIIMHBI JOJDKHBI OBITh MPEAYCMOTPEHBI
CJIEIyIOIINE CHEIUAIbHbIE TOMEIIECHUS:

Jns peanuzanuy nporpaMMbl AUCHMILIMHBL JOJDKHBI OBITH MPENYCMOTPEHBI CIEAYIOIINE
CHelMalIbHbIe TOMEIIEHUs: Y4eOHbIH KaOMHET XUMUU W/HWIK y4yeOHOW XMMHUYECKOH
1abopaTopuH.

OobopynoBanne  y4eOHOro  kaOmHera  (HarJIsAHbIe  MOCOOHA): HaOOPBI
IIApOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI, MOJENIN KPUCTAIUNINYECKUX PEIIETOK, KOJUIEKIIUN TPOCTHIX
U CJIOKHBIX BEIIECTB W/WIM KOJUIEKIIMU MOJUMEPOB; KOJUIEKIUS TOPHBIX MOPOA M MHHEPAJIOB,
tabmuia Meneneesa, yueOHble puiabmbl, 1H(poBbie 00pa30BaTEbHBIE PECYPCHI.

TexHnuyeckue cpeacrBa 00y4YeHHUsI: KOMIIBIOTED C YCTPOWCTBaAMH BOCIIPOU3BEACHUS
3ByKa, MPUHTEpP, MYJbTUMEAHA-TIPOCKTOP C OJKpPaHOM, MYJIbTUMEAMIHAs JOCKa, yKa3Ka-
MpE3EHTEP ISl TPE3CHTAIUMN.

Oo6opynoBanue Jiadoparopun U padoyux MecT JadoOpaTopuM: MEH3YPKH, MMHUITCTKH-

KamneJbHUIbI, TCPMOMETPEI, MUKPOCKOII, JIYIIbI, IPEAMCTHBIC U IMOKPOBHLIC CTCKJIA, IIJIAHIICTHI
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JUISL KamnellbHbIX peakiuil, QuiapTpoBaigbHas Oymara, MpPOMBIBAJIKH, CTEKJISHHBIE MPOOUPKH,
pEe3UHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKH, IITATUBBI MJIs
IPOOMPOK; MEPHBIE LIMJIMHAPHI, BODOHKH CTEKJISHHbIE, BOPOHKH JI€TUTENbHbIE [IMJINHAPUYECKUE
(50-100 mu1), cTynmku ¢ HecTHKOM, GappopoBbIC YAIIKH, MUHIETHI, PUILTPHI OyMaXkHbIC, BaTa,
MapJisi, 4acoBbIE CTEKJA, JJIEKTPOIUIMTKH, JIaDOpaTOpHBIC INTATHUBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp JUIS MOTYYCHHs Ta30B (MM MPOOHpPKA C Ta300TBOJIHON TPYOKOi), AepKaTenn
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHeHHsI peaKTUBOB, pa3/laTOUHbIC JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 m 200 mu); MIMAaTENW; MAHIETHI; TUTEIBHBIC IIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIC
npobupku (Ha 10-20 mur) m mepHbie koumOwr (25, 50, 100 u 200 mu), BomsHas Oans (Miau
TEPMOCTaT), CTEKJSHHBIC MAaJOYKHU; KOHMYECKHEe KojaObl ans tutpoBanus (50 m 100 mu);
WHAWKATOPHBIE TOJOCKA JJs onpeneneHus pH u crangapTtHas WHOUKATOpHAs IIKAaja;
YHUBEPCAJIbHBIN HHAUKATOP; muneTku Ha 1, 10, 50 mu (nm no3aropsr Ha 1, 5 1 10 mur), GropeTkn
JUTS TUTPOBAHUS, MeTUIMHCKKE mmpuilsl Ha 100—150 mi1, 1abopaTtopHble W/HIN aHATUTHYECKHE
Bechl, pH-MeTpbl, CylmibHbBIHN mKad, U Ap. 1abopaTopHOe 000pyIOBaHUE.

6.MndopmaunonHoe odecrneyeHue peaau3aluu NPOrpaMMbl

Jdns peanuzanuy mporpamMmbl  OMOIMOTEYHBIH (OHA 00pa3oBaTeNbHONW OpraHu3aIliH
YKOMIUICKTOBAH ICYATHBIMU /U OJICKTPOHHBIC O6pa30BaTeJII>HI)IC n I/IH(l)OpMaIII/IOHHI)IG
pecypchbl, peKOMEHIOBaHHBIE JJIsl MCIIONB30BaHHUS B 00pa30BAaTEIILHOM MpOIECCe, HE CTapiie
1T JIET C MOMCHTA U3JaHUA.

6.1. OcHoBHBIE IEYATHbIE U3TAHUSA
1. Mleronuxuna, H. A. O6mas xumus: yueonuk maisa CIIO / H. A. lleronuxuna, JI. B.

Munaesckasi. — Cankr-IlerepOypr: Jlansb, 2021. — 164 c.

6.2. OcHOBHBIE JJICKTPOHHBIC U3JaAHUSHA

1. Bopucos, A. H., Xumus: yueonuk / A. H. bopucos, E. C. Octpornsgos, T. b. boiitosa,
J. II. AppameBa. — MockBa: KnoPyc, 2025. — 331 c¢— URL:
https://book.ru/book/957418 (mata obparuenwust: 20.04.2025). — TeKCT: 3I€KTPOHHBII.

2. Koxkopesa, B. B., Xumus : yue6Hoe mocodue / B. B. KoxopeBa. — Mocksa: KunoPyc,
2024. — 371 c.— URL: https://book.ru/book/954419 (nata obpamenwus: 20.04.2025). —

TekeT: 2NeKTPOHHBIN.

3. Caenko, O. E., Oprannveckas xumus (¢ npaktukymom): yue6Huk / O. E. Caenko. —
Mocksa: KnoPyc, 2025. — 177 c¢. — ISBN 978-5-406-13684-3. — URL:
https://book.ru/book/955436 (nata o6pamenus: 20.04.2025). — TekcT: 2IeKTPOHHBIH.

6.3. JlonoJHUTEIbHbIE HCTOYHUKH
1. hvsh.ru — Xypuan «Xumus B IIKOJIEH.
2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayyHO-TIONYJISIPHOTO XKypHaiia « XUMHUA U ku3Hby. JXKypHan uznaércs ¢ 1965 r.
3. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHbIi CAUT O CBOMCTBAX XUMUYECKHUX 3JIEMEHTOB.
4. http://www.xumuk.ru
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CaiiT 0 XUMHUU: KJIIACCUYECKHE YICOHUKH, CIIPAaBOYHUKH, SHITUKIIONEINU, TIOUCK OPTaHUIECKUX U
HEOPraHMYECKUX PEaKLUi, COCTaBICHUE YPABHEHUN PEaKIIHiA.

5. http://orgchemlab.com/

Caiit, MOCBAMIEHHBIN TIPAKTUIECKOM paboTe B 1abopaTopuu

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITast 3JeKTpOHHAs OMOIHOTeKa XuMuueckoro mopraida «Chemnet», http://gotourl.ru/4789
7. (http://www.nanometer.ru/)
[Topran mo HaHotexHojorussiM. OCHOBHas IeJib — pa3BUTUE O00pa3oBaHus B oO01acTu
HAaHOTEXHOJIOTUN U MOATOTOBKA K MHTEPHET-0JIMMITHA/IE 110 HAHOTEXHOJIOTHSIM.
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