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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

1.1 MecTo AuCHHMILNINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl:

YueOHasi TUCHUIUIMHA «XHUMUSD» SBISETCS 00s13aTEIbHON YacThio 00111e00pa3oBaTeIbHOTO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTeNbHON NPOTPaMMBI 0 CHEIHMAIBHOCTH
43.02.16 TypusM 1 roCTENIPUUMCTBO.

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero oo6pazoBanusi ¢ yderoM DPI'OC CIIO mo cnemumansHOocTH 43.02.16 Typusm wu
rOCTENPUUMCTBO.

Jucnunnuna HanpasieHa Ha ¢popmupobanne OK mo cnenuanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupars cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEIbHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHbIM KOHTEKCTAM;
OK-07 ComeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIICH Cpelbl, PecypcocOepexeHHUIO,
OPUMEHSTh 3HAaHUA 00 W3MEHEHMH KIuMaTa, MPUHIMIBI OepexINBOro
MIPOU3BOJICTBA, YD (PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

1.2. Henu u miiaHupyemMbie pe3yJibTaThl 0CBOCHHUS TUCIUILIUHBI:

Llenu quCHUTIINHBI:

®opMupoBaHUE y CTYACHTOB MPEICTABICHHS O XUMHUYECKON COCTABISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA KaK OCHOBBI MPUHSTHS PEIICHUN B )KM3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOTHOM Cpeie.

1.3 Ilnanupyemblie pe3y/bTAaThbl OCBOEHHUsI 0011€00pPa30BaATENbHOIl AUCHUILINHBI B
coorBercTBHHu ¢ PI'OC COO
OO0mue (IMYHOCTHBIE H MeTanpeIMeTHbIE) Pe3yabTAThI:

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTB K TPYZly, OCO3HAHHE [IEHHOCTH MacTEepPCTBa, TPYI0TH00HE;

- TOTOBHOCTh K AKTHBHOM JESATEIHHOCTH TEXHOJIOTMYCCKOW M COIMAJbHON HAMpaBJICHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATh, IUIAHHUPOBATh W  CAMOCTOSITENIBHO  BBINOJIHATH — TaKyHO
JIESITEIIbHOCTD;

- HHTEpEC K pa3inyHbIM chepaM npoPecCHOHATBHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATEBHO (OPMYJIIMPOBATh M aKTyaJIM3UpPOBaTH NPOOJIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIWBaTh CYIICCTBEHHBIH MPHU3HAK WM OCHOBAHHUS JJISI CPaBHEHHS, KiIacCH(PUKAIUK U
00001IeHHS;

- OTIPENIENISATD IENN AEATEILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMbIX SBJICHHSIX;

- BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTh, OICHMBATH COOTBETCTBHE PE3YJIbTATOB IICIIAM,
OILICHUBATh PUCKH MOCIICICTBUI e TSILHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIIUICHUE MTPH PELIICHUN )KU3HEHHBIX MTPOOIIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:
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- BJIaJIeTh HABbIKAMHU Y4€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW JeATEIbHOCTH, HaBBIKAMU
pasperieHus mpooieM;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3aJ1auy, BbIIBUTATh TUIIOTE3Y €€
pElIeHUs], HAXOIUTh apryMEHTHI JJI 1I0Ka3aTeIbCTBAa CBOUX YTBEPKIICHUM, 3a1aBaTh MapaMeTpbl
U KPUTEPUU PELICHHUS;

- QHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PELICHUs 3aJ]a4l PE3YJIbTaThl, KPUTHYECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTUYECKYIO 00JIACTH )KU3HEACITCITLHOCTH;
- YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTrMHAIbHBIC MOX0/IbI U PELICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIBHON U COIUAIBHOM MPAKTUKE

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JMAJOTe KYJbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE S3BIKOBOM M YHTATEIILCKOM KYJIbTYphl KaK CpEACTBAa B3aMMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHWE IIEHHOCTH HAyYHOW MEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

OBj1aieHUe YHHBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMHU J1€HCTBUAMM:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMH IMOJIYYCHUS MHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh MOMCK, aHAJIU3, CUCTEMATU3AlUI0 U UHTEPHpeTalio HHGOPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- cOo3JaBaTh TEKCTHl B Pa3IMUHBIX (hopMarax ¢ y4yeToM Ha3HaueHus WHPOpMAIUU U IIETEBOM
ayIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OPMY TIPEICTABICHUS 1 BU3YaIH3allUU;

- OIIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(GOpPMAIlMU, €€ COOTBETCTBHE IMPABOBHIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- WCIIONIb30BaTh CpelcTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B PEUICHHH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 ¢ COOJ0JIeHHEeM TpeOoBaHUM
OPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECYpcOCcOepexeHHs], MIPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3alIUTHI HH(POpMaIMU, HHGOPMAITMOHHON O€30MacHOCTH
JTUYHOCTH,

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOONPEIETICHUIO;

-OBJIaJICHNE HABBIKAMH YUEOHO-UCCIIEA0BATEIBCKOM, MPOEKTHON U COIIMAILHON e TEIbHOCTH;
OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

0) cOBMECTHasl IESITEIbHOCTb:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUIYATbHON PaOOTHI;

- IPUHUMATH IIEJIM COBMECTHOM JCSITEIHPHOCTH, OPTAHU30BLIBATh U KOOPJIWHUPOBATH JIEHCTBHS
MO0 €€ JOCTWKEHUIO: COCTaBJIATh IUJIaH ACHCTBUM, paclpelnensiTh poJid C YYETOM MHEHUM
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

- KOOPAWMHHPOBATh U BBIIOJHATH pPa0OTy B YCIOBUSX pPEATbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPATETUYECKOE MOBEICHHUE B PA3IMYHBIX CUTYALUsX, MPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

T) IPUHSATHE ce0s U IPYTUX JIOACH:



DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
~ Y‘-IPE)}():[EHVIE BBICILIETO OBPASQBAHVISI PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 5

- IPUHUMATh MOTHBBI U apTyYMEHTBI IPYTUX JIFOAEH MPU aHATIU3€ PE3YNIbTATOB I€ATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOICH Ha ONIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B 06.1acTH 3K0710rHY€CKOT0 BOCIIUTAHMS S

- chopMHpPOBAHHOCTH  SKOJOTMYECKONW KYJIbTYpbl, IOHUMAHUE BIMSIHHUS  COLUAIBHO-
SKOHOMMYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JIEWCTBUI B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHUA LEel
YCTOMUYMBOTO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE ICUCTBUIN, IPUHOCSIIMNX BPEI OKPYKAOUIEN CPELE;

- YMEHHE POTHO3UPOBATh HEOIArOMPHUATHBIEC SKOJIOTHUYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacCUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPaBICHHOCTH;

- OBJIJICHUE HABBIKAMH Y4EOHO-HCCIIEA0BATEIIbCKOM, MPOSKTHON U COLIMAIbHON JESTEILHOCTH.

JucuumimHapHble (MpeaAMeTHbIE) pe3yJibTaThl 00yYeHH I :

- BJIQJIECTh CUCTEMOM XMUMHUUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE IMOHATHUS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JICKTPOHHas 000J0YKa aroma, s-, p-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEeM, VYIJEPOJHBINH CKEJET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psid, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- U a30TCOIEPKAIINE COSTUHEHNUS, OMOJIOTMUYECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKHUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENbHBIE, DJK30-M OJHIOTEPMHUYECKHE, pPEaKIMd HOHHOrOo oOMeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JTUCCOITHAITHS, OKHCITUTENb,
BOCCTaHOBHUTEINb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byriepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W 0O€30MacHOM HCIOIb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUCCKOMN JCSITEIILHOCTH YEIOBEKa,;

- YMETb BBIBIIATH XAPAKTEPHBbIE NPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUM, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHWM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB M MX IPEBPALICHUN; BBISABIATH B3aUMOCBS3b XUMUYECKUX 3HAHUMU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh WCIIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOAHOIO COH03a
TEOPETHYECKOU U MPHUKIATHON XUMUU U TPUBHAIbHBIC HA3BaHWS BOKHEUIIINX BEIIECTB (ITHUJICH,
aleTulieH, TauIepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIOTa, TIWIUH, YrapHBIA Tas,
VIJIEKUCIIBINA Ta3, aMMHaK, TallleHas W3BECTb, HETaIlleHasi U3BECTh, MUTHEBASI COJA U JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS] XHUMHUYECKHX
peakiuii, OOBSICHATh MX CMBICI;, TTOATBEPK/IaTh XapaKTEPHbIE XMMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOLMMHU IKCIEPUMEHTAMH U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLINN;

- yMETh YCTaHABJIMBATH MPUHAMNICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX W OPraHHYEeCKUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TIpyIIaM COECIMHEHUH, XapaKTepu30BaTh UX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACNIATh BHUIBI XUMHUYECKHX CBsi3eld (KOBaJleHTHAas, WOHHAs,
MeTaJIJTNYecKasi, BOJOPOIHAsS), TUIBl KPUCTALIUYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIIMPOBATH
XUMHYECKHUE PEAKIINH;

5
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- copMHUpPOBATH MPEICTABICHUS: O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpA, POJU XMMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUH MBIIIUICHUSI U KYJIBTYPhI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHUs MPaKTHYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOH cperie;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (POpMYJIaM U yPaBHEHUSM XMMHUECKHUX PEaKIHil C
UCIIONIb30BaHWEM (U3MYECKUX BEIIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh
CHUCTEMHbIE XHWMHMYECKHE 3HAHUS MJIg MPUHATUA PEIICHHWHA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUJIAaHUPOBATHh U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (TPEBpaAICHUSI OPraHUYECKUX
BELLECTB MpPHU HArpEBaHUM, IOJYYEHHE STUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAYECTBEHHbIC
peaKky Ha aJbJEeTrubl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB IpH HarpeBaHHH,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEAeNsTh CPEAy BOIHBIX
pacTBOPOB, KAaYECTBEHHBIE pPEaKIMU Ha Cyiab(dar-, kapOOHAT- U XJIOPUA-AaHHOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHBbIC 3amadu 1o TemMaM "Metamnel" u "Hemeramner") B
COOTBETCTBUHU C TMPABWIAMU TEXHUKH OC30MAaCHOCTH TPH OOpAIIEHUH C BEIICCTBAMH M
71a00paTOpHBIM 00OpYIOBAaHUEM; MPEACTABIATH PE3YAbTaThl XMMHUYECKOTO HKCIEPUMEHTa B
dbopMe 3anucH YpaBHCHHH COOTBETCTBYIOIIUX PeaKIuii ¥ (OPMYIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIMIO, MOJYy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoii nH(popmanuu, cetb IHTepHET U apyrue);

- BIAJCTh OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKUX SIBJICHHUI
(HabnroieHue, U3MEpeHue, HIKCIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM XUMUYECKUX PEAKIIUH C
UCIIONIb30BaHNEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEILECTBA; MCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HaHUsA Mg MPUHATUA PEIIEHHWd B KOHKPETHBIX JKW3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM

- YMETh IUIAaHUPOBATH U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIIECTB TPU HArpEeBaHUH, TOJYYCHHE OTUJICHA W M3yYEHHUE €ro CBOWCTB, KauyeCTBEHHbBIC
pEaKIuu Ha albJeruJbl, KpaxMmall, YKCYCHYIO KHCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
[IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH WOHHOTO OOMEHA, ONpPEICNsTh CPeay BOIAHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIE 3a7auu no TeMaM "Metamnel" u "Hemeramnser") B
COOTBETCTBUU C TMpaBWJIAMU TEXHUKM OE30MacHOCTH TMpH OOpalleHuu C BeUleCTBAaMH U
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENICTABIATh PE3ylIbTaThl XWMHUUYECKOTO HJKCIEPUMEHTa B
dbopMe 3amrcu ypaBHEHHI COOTBETCTBYIOIIUX peakiuii U (GOpMyIUpOBaTh BHIBOABI Ha OCHOBE
ATUX PE3yIbTATOB

- copMUpOBaATh MPEICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIU XUMHUHU B MO3HAHUH SIBIICHUU TPUPOJIBI, B (HOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOIUMOU ISl pEHICHUS MPaKTHYECKHX
3a]1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpejie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
NESATETLHOCTH B IENSAX COXPAHEHHS CBOETO 370POBbS W OKPYXAIOMIEH TPHUPOIHOM CpEIbl;
YUHUTHIBATh OMACHOCTh BO3JICUCTBHUSl HA KUBbIE OPTaHU3MBbI ONPEEICHHBIX BEUIECTB, MOHUMAS
CMBICJT TTOKA3aTes MPeIeTbHOM TO0MYCTUMOW KOHIEHTPALINH.
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PTYTVIC

Auem 7

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI
2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 46
B T.Y.

OcHoBHOe cojiep:KaHue 40
BT. 4..

TEOPETHUECKOE 00yUueHue 21
MPAKTUYECKHUE 3aHITUS 9
71a00paTOPHBIE 3aHATHS 10
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/Iep:KaHMe (CoepiKaHue 6
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4..

TeopeTudeckoe oOydeHue 2
MPAKTUYECKHUE 3aHITUS 4

Ipomexyrounas arrectamus (nuddepeHInPOBaHHBIN 3aUeT)

2 cemecTp
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PIYTUC Aucm 8
2.2. TeMaTH4ecKHii NJIaH U COAEPKAHUE TUCHUILITHHBI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyembie
pAa3/iesioB U TeM Ja00pPATOPHbBIE U MPAKTHYECKHE 3AHSATHS, IPHKJIATHONH MOXYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE colepKaHune
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA OK-1
OK-7
Tema 1.1. OcHOBHOE cO/Iep:KaHue OK-1
Crpoenne atomoB | Teoperuueckoe o0ydeHune OK-7
XAMAHCCKUX CoBpeMeHHass MoOJedb CTpoeHHss aroma. CHMBOJIMYECKHN S3bIK XUMUM. XUMHYECKUM DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BanentHele  50€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUPOJA  XUMHYECKOM  CBS3M. 2
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYEeCKasl,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI
IpakTHYecKHe 3aHITHS
Nel.Pemenne 3amaHmii HAa WCIIONB30BAaHWE XWMHYECKONW CHMBOJMKH W Ha3BaHWH COEAWHEHHI IIO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPHBHAIBHBIX
Ha3BaHUI JUIS COCTABJICHUS XUMUYECKUX (DOPMYJ JBYXATOMHBIX COEIMHEHHN (OKCHIOB, CYIbQHIOB,
THAPHIOB | T.II.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB. 1
[pakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M
MEePUOJNYECKAM H3MCHEHHEM CBOMCTB XHMHYECKUX DJIEMEHTOB W MX COCIUHEHUH B COOTBETCTBHU C
nojoxeHueM [leprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep/KaHue OK-1
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS OK-7
3aKOH M TabMIa  [No2 TTeprosueckas CHCTEMa XMMHYeCKHX oiemeHToB JLM. Menzeneesa. ®usuueckuil cMbich
AW Menneneesa |[Teppommueckoro 3akona JILM. MeHzneneesa. 3aKOHOMEPHOCTH W3MEHCHHMS CBONCTB XHMHYECKHX
3JIEMEHTOB, O0OpPa3yeMBIX HMMH TIPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHHEM 1

xuMuyeckoro snemeHta B Ilepmomnueckoir cucreme. MHPOBO33pEHUECKOE W HAaydHOE 3HAUYCHHE
ITepuommueckoro 3akona J[.M. Menneneesa. Ilpornoser J[.M. MenneneeBa. OTKpbITHE HOBBIX
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XAMUYECKHX DJIEMEHTOB.

Pelrenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUl Ha XapaKTepU3alUi0 XMUMHYECKUX
37eMEeHTOB «MeTammnyeckne / HeMETAUIMYECKHE CBOWMCTBA, AJICKTPOOTPHIATEIIBHOCTh XWMHYECKHX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B MEPHOJUYECKON CUCTEME
xuMu4deckux djementoB .M. MenaeneeBay

OK-1
Pa3nen 2. Xumnueckue peakiuu
OK-7

Tema 2.1. Tunel OcCHOBHOE cO/Iep:KaHue OK-1
XUMHUYECKHX Teopernueckoe o0yuenune OK-7
peakuui KnaCCI/I(bI/IKauI/Iﬂ W TUIIBI XUMUYECKUX peaKL{I/Iﬁ C Y4acTHEM HEOPraHMYCCKHUX BCIICCTB. CocraBienue

YPaBHCHHI PEAKIUi COCAWHCHHS, PA3IOKCHHS, 3aMEIICHUS, OOMEHAa, B T.4. PEAKIMi TOpeHUS,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHHs] OKHCIIEHUs-BOCCTaHOBIEHUA. CTeneHb OkuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.

CocraBneHrue U ypaBHUBAHHME OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI METOJIOM 3JIEKTPOHHOIO

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIMM B MPUPOJIE, MPOU3BOACTBEHHBIX Ipoleccax U

KU3HEJEATEIbHOCTH OPraHu3MOB

IIpakTHYecKkue 3aHATHA

Ne3.KonnuecTBeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI

[0 YPaBHEHUSIM XUMHYECKUX peakuuil. Moib Kak equHuIa KOJWYecTBa BeliecTBa. MossipHas Macca.

3aKOHBI COXPAaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousspHblii 00beM razoB. OTHOCHUTENbHAS

IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHMSIM XMMHUYECKUX PEAKIM C MCIONIB30BAaHUEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK-1
OIIEKTPOIIUTHYECKR | Tegpernteckoe obyuenue OK-7

sI IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus anekTposuTUYecKOd aucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTH. Peakiiuu MOHHOTO
oOMeHa. CocTaBiieHHE peaklUi MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX
VMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIIMU. 3aJaHUsI HA COCTABJICHUE HOHHBIX PEaKIuil

JlabopaTopHble 3aHATHSA
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Nel.JTaGopaTopHas paboTta “THUITBI XUHMUYECKUX peaKIuii”.
HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNe CPeIbl BOJAHBIX
pacTBOpoOB. 3a/1aHNsl HA COCTABJIECHUE HOHHBIX pPEaKIM
OK-1
Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BElECTB OK-7
Tema 3.1. OcCHOBHOE cO/Iep:KaHue OK-1
Knaccupukanus, | Teopernueckoe o0yqenue OK-7
HOMCHKIIATYPA M |TTpenmer Heopranmueckoit xumun. Knaccupukanus HeOpraHMUeCKHX BEIIECTB. IIpOCThIE U CIIOKHEIE
CTpOCHHC BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocCBs3b
HCOPTaHMHCCKUX | peopranndecknx BemecTB. ATperaTHble COCTOSHHS BemlecTBa. Kpucrammumueckue ¥ aMopgHEIE
BCILCCTB BellecTBa. THUMBl KPUCTAIMYECKUX PEUIETOK (aTOMHAas, MOJEKYJSpHas, HOHHAs, METaJUIMYecKas).
3aBHCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THMA KPHUCTALUTUYECKOH PEIIETKH. 3aBHCUMOCTh
XUMHUYECKOM aKTUBHOCTH BEILIECTB OT BUAA XMMHUYECKOH CBS3M U TUMNA KPUCTAUIMUECKOW PELIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IpakTHYeckne 3aHATHS
Ne4.HomeHkinatypa HeOpraHM4eCK1X BEIIECTB: Ha3BaHUE BELIECTBA UCXO/I U3 UX XUMUUYECKOU
(hOpMyJIbI UJTU COCTaBICHHE XUMUUECKON (POPMYJIbI HCXO/1 U3 HAa3BaHMSI BEILLIECTBA 110 MEXKTYHAPOIHON
(MIOITAK) miu TpuBHaNbHOM HOMEHKJIATYpeE.
Pemenne mnpakTHdecKkuxX 3amaHUN MO KJIacCU(PUKAIMKM, HOMEHKJIAType W XUMHUUYECKHM (opmysam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas
W3BECTh, HETAIlIeHAast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIIATH (POPMYITBI XUMHUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTh K KJIaccy.
Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).
ITonck nHpopMaIuu 1Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE OK-1
XUMHUYECKHE Teopernyeckoe o0yueHue OK-7

10
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CBOWCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTaimioB. CriocoObl TOJIydeHHs. 3HaYeHUE
HCOPraHMYCCKUX  |MeTaJIOB M HEMETAUIOB B IIPUPOAE U KU3HEIEATEIBHOCTH 4YeJIOBeKa M opraHu3moB. Kopposus
BCILIECTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIIMTHl METAINIOB OT KOPPO3UU
Hemeramnel. OOmue ¢u3nyueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukamus 1 HoMeHKIaTypa COeJMHEHH HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IlpakTH4yecKkue 3aHATHA
NeS.CocraprieHue ypaBHEHUH XUMUYECKUX PEaKIU C yYaCTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETauIOB M aM(OTEPHBIX JJIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOIIMX UX CBOMCTBA.
Pemrenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M NPAKTHYECKOil
JIESATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHOBHOE coJiep:KkaHue OK-1
Unentuduxanus | JlaGopaTopHbie 3aHATHS OK-7
HCOPTaHUHUCCKUX | o2 JTaGoparopHas pabota «MneHTudUKais HEOPraHNYECKUX BEIIECTBY.
BEIICCTE PenieHne OSKCIIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAUIOB, IO
pacro3HaBaHUIO U MOJYYEHHUIO COEANHEHUH METAJIJIOB U HEMETAIIIIOB.
Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynab¢aT-, KapOOHAT- U XJIOpU-
AHMOHBI, Ha KATHOH aMMOHMUS
. OK-1
Pasznen 4. CTpoeHue M CBOICTBA OPraHN4YeCKUX BeleCTB OK-7
Tema 4.1. OCHOBHOE co/Iep:KaHue OK-1

11
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Knaccudukanus, | Teoperudeckoe ooydenune OK-7
CTPOCHHUE U [TosiBneHue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer opranuyeckoit xumuu. Mecto u
HOMEHKJIaTypa 3HAYEHHUE OPTaHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHNYeCKUX XHWMHUYECKOE CTPOCHHE KaK MOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
BCILIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OopraHudeckux coeanHeHuil A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHMYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOIO
CTpOE€HUs MOJIeKyJ. 30Mepus u n30Mephl.
[lonsitne o QynkuuoHanbHoM rpynne. Panukan. IlpuHnunel KiacCUpUKAMKM — OPTaHUYECKUX
coeAMHEeHH. MexayHapoaHas HOMEHKIATypa W OPUHUWIBI  HOMEHKIATYPhl  OPraHHUYeCKHX
coequHeHuil. [loHsTHe 00 a3zoTcolepKalMX COEIUHEHHSIX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBaX
(yrneBomax, >kupax, OelKaXx W Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUSX (MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHYeckne 3aHATHS
Ne6.Homenkiarypa opraHm4eckux COEIUHEHUN OTIIEIbHBIX KJIAaCCOB (HACHIIICHHbBIE, HEHACHIIIEHHBIE U
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIBI, albJIeruibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTICIHHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIUIepuH, (eHon, (GopmanbAerus, YKCyCHas KHUCIOTa, TIWIUH). PacdeTsl mpocreiiein
(hopMyIIbI OpraHuYecKoil MOJIEKYJIbl, HCXO/S U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHOBHOE coJIep:KaHue OK-1
CaoiicTBa Teopernueckoe o0yuenue OK-7
OpPTaHHYCCKHUX OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTIENbHBIX KIaccoB (0COOEHHOCTH
COCIMHCHHUH KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; u3oMepus;
(u3MUYeCcCKre CBOMCTBA; XUMUYECKIE CBOMCTBA; COCOOKI MOTYUYCHHS):
— TpeJenbHBIC YIIeBOAOPOAbI (ATKaHbl U IMKJIOANKaHbl). ['opeHne MeTaHa KaK OJMH M3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YIIEBOIOPOIOB, HAXOXKICHUE B
MPUPOJE U TPUMEHEHHUE ATKAHOB;
— HempenenbHble (aNKeHbl, aJKUHbl W aJKaJUEHbl) U apOMaTHYECKUE YIIIeBOAOPOIbl. [opeHue
allEeTHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO MUIAMEHU JIJIS1 CBAPKU U PE3KU METAJIIOB

12
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— KHUCJIOPOACOAEpIKaIle COeTUHEHNs (CIUPThI U (PEHOIbI, KApOOHOBBIE KMCIOTHI U 3(PUPHI, albIeTUbl
U KETOHBI, JKUPBI, yrieBojsl). llpakThdyeckoe NpHUMEHEHHE STWICHTIHUKOJS, TIUIEepHHA, (eHoma.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHCJIOTBl. Mbplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MOroIMe CBOKWCTBA MbLjla
— a30Tcojiep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMOJNEKYIspHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.
I'eHeTHUeCKas CBSI3b MEXKAY KJIaCCAaMM OPraHUYECKUX COeIMHEHUH
IIpakTnyeckune 3aHATHSA
Ne7.CpolicTBa OpraHM4ECKMX COEAUHEHUH OTIENbHBIX KJIacCOB (TpUBHAJIbHAsI M MEXAyHapOAHAs
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHbIe (ANKaHbl U LUKJIOAIKaHBbI),
HeTpeAeTbHbIe (AIKSHbI, AJKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAErHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKIUM C
y4aCTHEM OPraHUYECKUX BEIECTB HA OCHOBAHMH X COCTaBa M CTPOCHUS
Ne8.CocraBneHue cxem peakuuii (B TOM 4YHCIE [0 MPEJIOKEHHBIM LIEMOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COECTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs W Ha3BaHME OpPraHMYECKHX COEIMHEHUH IO TPHUBHAIBHOM MM MEXIyHApOJIHOM
CHUCTEMATUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX
COEJMHEHMH OTAEIBHBIX KJIACCOB
JlabopaTopnasi padora
Ne3.Jla6opaTopHas padota “IIpeBpalenust OpraHn4ecKiX BELIECTB PU HarpeBaHUM'.
IlonydyeHune 3TuIEHa U U3yYEHUE €ro CBOMCTB. MoenMpoBaHue MOJIEKYNI M XMMHUECKUX ITPEBPALICHUM
Ha IpUMepe dTaHa, TUJICHA, alleTUIIeHa U JIp.
Tema 4.3. OcHoBHOeE coep:xaHue OK-1
Wnentnduxauns | Teopernueckoe obyuenue OK-7
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OpraHUYECKHUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue
BEILECTB, UX YIJIEBOJOB — HMCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIOT.
3HAYEHUE U [IpeBpamenuss OenkoB muiu B opraHuzMe. buonormyeckue ¢QyHkuuum OenkoB. buonormueckue
[IPUMEHCHUE B ¢GbyHKIMHU kUpOB. PoJb OpraHnyeckoil XuMUK B pelIeHUH Ipo0JIeM MUIEBOH 0e301MacHOCTH
OBITOBOM 1 Ponp opranuuyeckoll XMMHM B PELICHUHM MPOOJIEM SHEPreTUYEeCKOil Oe30MacHOCTH, B Ppa3BUTHH
IPOU3BOJCTBEHHOM | MeIMIIMHBI, CO3/IAHUU HOBBIX MAaTepHajoB, HOBBIX HCTOYHUKOB DHEPIHH (aIbTePHATHBHBIE HCTOYHHKU
ACATCIIbHOCTU 3Hepr1/m). OmnacHOCTh, BO3IEHCTBUS HA JKUBEIE OpraHu3Mbl OPTaHHUYCCKUX BCIICCTB OTICIbHBIX
YeJI0BeKa KJIAcCOB (YTJIEBOJOPOABI, CIUPTHI, (EHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbJIETHIBI U JIp.),
CMBICJI ITOKA3aTeJIsl IPEEIbHO TONYCTUMON KOHIICHTPALUH
JlaGopaTopHble 3aHATHUS
Ne4, JlabopaTtopHas padora: “MneHTudukanms OpraHuuIeCKuX COSIUHEHNH OTICIbHBIX KJIacCOB”
WnenTudukaniss opraHnuecKuX COeINHEHHI OTACIBHBIX KJIACCOB (Ha MpUMeEpe albJeTu/0B, KpaxMainia,
YKCYCHOM KHCIOTHI, O€lIKOB M T.M.) C HCIOJIb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAa4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mpu HarpeBaHuM. L[BeTHBIE peakuuu
6CJ'IKOB.HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIe 3aJaHud 110 COCTAaBJICHHUIO XHMMHYCCKUX peaKLIHf/’I C ydJaCTuemM
OPraHNYCCKUX BCHICCTB, B T.4. NCHOJb3YCMbIX JJISI UX I/I,HGHTI/I(I)I/IKaI_H/II/I B 6I>ITy U IMIPOMBIIIIJICHHOCTHU.
Paspean S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECKHX PeaKIuii 85:%
CkopocTb OcHoBHOE coepkaHue OK-1
XUMHYECKHUX OK-7
peaKITHiL. Teopernueckoe odyuenue
XHUMHUECKOE CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJIBI pPEarupyrouux BEIIECTB,
paBHOBECHE KOHLICHTPAllUd PEArupyrolIMX BELIECTB, TEMIEPATypbl U IUIOMAAW PEAKLMOHHOM IOBEPXHOCTH.
TennoBsie 3 eKTh XUMUYECKUX peaKuil. K30~ U SHJOTEPMHUUECKHE, PEAKIIHH.
OOparuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUIeHHWE MOJl JeHCTBUEM pPa3IHYHBIX
(akTOpOB (KOHLIEHTPALIMs PEareHTOB UM MPOIYKTOB PEaKINH, JaBJI€HUE, TEMIEpaTypa) Ul CO3/AaHUs
ONTUMAJIbHBIX YCIOBUM IIpOTeKaHus xumudeckux npoueccos. IIpunnun Jle [larense
IIpakTnyeckue 3aHATHSA
Ne9.Penienre nmpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUI Ha aHaiau3 (PaKTOpPOB, BIUSIOIMIMX HAa U3MEHEHHE
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CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C TO3UIMI AKOJIOTUYECKHU 1IeIeCO00Pa3HOro MOBEACHUS B OBITY
U TPYZIOBOM JIEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0pPOBbsl U OKPYKAOILEH IPUPOIHOM Cpebl.
Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-lllarense s
HaxXOXJACHUA HaAIlPpaBJICHUSA CMCHICHUS PaBHOBCCHA XUMHYECCKOM pCakiun " aHaJIn3 (baKTOpOB,
BIIUSIIOIUX HA CMEIIEHUE XUMHUYECKOT0 PaBHOBECHS
OK-1
Pazpgea 6. PacTBOpbI OK-7
Tema 6.1. OcHoBHOe coep:kaHue OK-1
Tonsrue o Teoperuueckoe o0yuenne OK-7
pactsopax PactBopenue kak ¢usznko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 1071 pacTBOpeHHOro BemniectBa. CMbICT TOKas3aTessd IPEeAEIbHO
JOMYCTUMON KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMYECKOil 0€30MacHOCTH.
[IpaBmiia sKOJIOrMUYECKU LEIecO00pa3HOro MOBEIEHUS B OBITY U TPYJOBOW JESATENBHOCTH B LEJSAX
COXpAHEHHUs CBOETO 3[I0POBbSI M OKPYXAIOIIEW MPUPOJHON CPebl; OMACHOCTh BO3/IECUCTBUS HA YKUBBIE
OpraHnu3MbI ONIPEACICHHBIX BCIICCTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOJIb3yeMbIE B OBITOBOM U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coJep:KaHue OK-1
ccnenosarne JlaGopaTopuble 3aHATHS OK-7
CBOUCTE pacTBOpOB Ne5.JTaGopaTopHas pabota «IIpuroroBieHrue pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 3a/IlaHHON (MaccoBOi, %) KOHIIEHTpaINH (C MPaKTHKO-OPHEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa OK-1
Xumust B ObITYy U _|OcnoBnoe conepsxanne OK-7
TIPOM3BOJCTECHHOM Teopernyeckoe o0yueHue
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PTYTUC

TYPU3SMA U1 CEPBUICA»

Aucm 16

ACATCIIbHOCTH
YCIO0BCKa

Hogelimme mocTHXEHUST XUMUYECKON HAYKH U XUMUYECKON TeXHOJIOTHH. Posth XumMuu B oOecrieueHur
HKOJIOTUYECKOM, SHEPTeTUUECKOM U MUIIEeBOI 0e30macHOCTH, pa3BUTUN MeauIMHEL. [IpaBuia noucka u
aHaM3a XUMHUYECKONM WH(POpMAIMK W3 Pa3JIMYHBIX HCTOYHMKOB (HAy4YHass M Y4eOHO-Hay4yHas
JTUTEepaTypa, CpeAcTBa MaccoBoii nH(popmanuu, cetb UHTEepHET)

I[MpakTuyeckue 3aHATHS

[Tonck u aHanu3 KeCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA ¢ ydeToM OyayIiei
npoeCCHOHATbHON ~ JEATENIBHOCTH 10  TeMaM:  BaXKHEUIIME  CTPOWTENbHBIE  MaTepHAaIbI,
KOHCTPYKLMOHHBIE ~MaTepuaibl, KpAaCKW, CTEKIO, KEepamMHKa, MaTepuanbl JUisl SJIEKTPOHUKH,
HAaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHU DHEPIUM, OPraHUYECKHME U MHUHEpaJbHbIE
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3amura:[IpencraBnenne pe3ynbTaToB penieHus KelcoB B (hOpMe MUHHU-I0KIAA C IPe3eHTalen

IIpomMe:xxyTouHasi aTTecTanus Mo AUCHUILIMHE (U depeHuMPOBAHHBIN 3a4eT)

2 ceMecTp

Bcero

46
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3.MeToanyecKue yKa3aHUs 10 NPOBEAEHUIO MPAKTHYECKUX 3aHATHI/Ta00paTOPHBIX
pador

OcHoBormonararomuM TpebOBaHWEM K pe3ylibTaTaM OCBOCHHUS XUMHH  SIBISIETCS
c(OpPMHPOBAHHOCTh y 00YUAIOMIUXCSl YMEHUI UCCIIEI0BAaTh XUMHYECKHE MTPOLECCHI U SBJICHHUS, B
YaCTHOCTH, TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCIEPHUMEHTHI, UCCIeI0BaTh BEUIECTBA U
IIPOBEPATH TUIIOTE3bl, UHTEPIIPETUPOBATH PE3YJIHTATHI SKCIIEPUMEHTOB, IPOBOAUTH PACUETHI 110
XUMHUYECKUM (DOpMylnaM U ypaBHEHUSM XMMHUYECKUX PEaKIuil, MPOTHO3UPOBAThH MOCIEICTBUS
XUMHUYECKHUX IIPUPOIHBIX, OBITOBBIX U IMPOU3BOACTBEHHBIX ITPOLIECCOB.

[IpakTuueckue 3aHATUS 3aKIIOYAIOTCS B BBIOJHEHUHM CTYICHTAMHM, IOJ PYKOBOJCTBOM
npenojaBaress, KOMIUIEKCa YYEOHBIX 3aJaHUIl HallpaBICHHBIX Ha YCBOEGHHME HAy4yHO-
TEOPETUYECKMX OCHOB Y4eOHOW JUCIUIUIMHBL, MPHOOPETEHUE MPAKTUYECKUX HABBIKOB
OBJIAJICHUS] METOJaMU IPaKTHYECKOH paboThl € MPUMEHEHHMEM COBPEMEHHBIX CPEICTB
KOMIIBIOTEPHOU TpaduKu, MyTbTUMEANA, KOMMYHUKAITMOHHBIX TEXHOJIOTHUH.

[TpakTHdeckue 3aHATHS CIOCOOCTBYIOT OoJiee TIIyOOKOMY IMOHHUMAHHIO TEOPETUYECKOTO
MaTepuana yueOHOro Kypca, a TakKe pa3BUTHIO, (GOPMHUPOBAHUIO U CTAHOBJICHHUIO Pa3IMYHBIX
YPOBHEH COCTaBISIOMIMX NPOPECCHOHATBHON KOMIIETEHTHOCTH CTyAeHTOB. Hapsgy ¢
dbopMUpOBaHHEM YMEHHH M HAaBBIKOB B IMPOLIECCE NPAKTHUECKUX 3aHATHH 0000ImarTcs,
CHUCTEMATH3UPYIOTCS,  YIIYONISIIOTCS M KOHKPETHU3UPYIOTCS — TEOPETHYECKHE  3HAHMA,
BbIpa0aThIBae€TCS CIOCOOHOCTP M TOTOBHOCTh HCIOJB30BaTh 3TH HABBIKM Ha IMPAKTHUKE,
Pa3BUBAIOTCS] UHTEJUIEKTYaIbHbIE YMEHUS.

[TpakTryeckue 3aHATUS IPOBOIATCS B (hOpMe MPaKTUUECKUX paboT, 1abopaTOPHBIX paboT
U B popmMe KeicoB Ha aHAIN3 WH(POPMAIIHH.

BxitoueHne  mpakTHUKO-OPUEHTUPOBAHHBIX — 33/laHUi  HA  NPAKTHUYECKUX  paboTax
HAIpaBJIEHO Ha BBISBJICHHE 3HAHUN CTYJEHTOB 00 OKpyKarouemM Mupe, (opMUpOBaHUE
IIPAKTUYECKMX YMEHUMH M HaBBIKOB, B TOM UHCJIE€ C HCIOJIB30BAaHUEM DJIEMEHTOB
npodeccuoHanbHOM JesATeNbHOCTH. [Ipu BBIMOIHEHWHM MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUMN
CTYACHTBl HE TOJBKO PpEIIAOT JMYHOCTHO-3HAYMMBbIE TNPOOJIEMbl C  HCIIOJIb30BaHHEM
IPEeIMETHBIX 3HAHWM, HO M OCBaMBAIOT 3JIEMEHTHl oOHIMX KommneTeHuud. llenp mnpakTuko-
OPUEHTUPOBAHHBIX 3aJaHUIl — «IIOTPY)KEHHE» B PELIECHHUE <OKU3HEHHOW» 3anaun. Matepuaisl
JUISL COCTAaBJICHUSI TaKUX 3aJaHUN JOJKHBI OBITH B3STHl U3 OKPYXKAIOIIEH NEHCTBUTENBHOCTH,
JIOJDKHBI OBITH MHTEPECHBI OOYYalOIMMCS M JOJDKHBI MOTUBUPOBATh UX HAa MOUCK BapHUAaHTOB
peLeHui.

JlaGopaTopHble pabOThl COCTaBISAIOT BAXKHYIO YacTh y4eOHOro mpolecca Mo XUMUU H
HanpaBsJieHbl Ha (opMHUpoOBaHUE Yy 00YYAIOIIMUXCS MPAKTUUECKUX YMEHUH, B T.4. COCOOHOCTEH
YCTaHABIMBATh CBSA3M MEXAY TEOPETUUYECKHMMH IMOJIOKEHUSAMH W OKCIEPUMEHTaIbHBIMU
nanHbIMU. KauecTBeHHOE BBINTOTHEHUE JTa00OPATOPHBIX padOT TpeOyeT HAMHUMs y 00yUJaroImmuXCs
HE TOJIbKO COOTBETCTBYIOLIMX MPAKTUUYECKUX HABBIKOB (COOJIIOJICHHE TEXHUKU OE30MacHOCTH,
cOOpKa yCTaHOBOK, IPUTOTOBJIEHUE PEAKTUBOB U TIp.), HO ¥ 3HAHUM TEOPETUUECKOr0 MaTepuaa.

Keiic mnpencraBnser co0oil omMcaHue HEKOW KOHKPETHOW CHUTyallud WM Cclydas,
BKJTFOYAIOIIETO B ce0s1 Ipobiemy, TpeOyronyro pemieHus. Kak mpaBuiio, CTpOUTCS Ha peaTbHBIX
¢dakrax. Ero ornuuurenbHas OCOOCHHOCTh — OMHUCAHHME MPOOJEMHON CHTyallud Ha OCHOBE
¢dakToB U3 peanbHON *u3HU. Kelic — 3TO He MpOCTO MpaBIMBOE OMUCAHUE COOBITUH, a eUHBIN
UH(OPMALIMOHHBIM KOMIUIEKC, TO3BOJISIOMINN MOHATH CUTYalMI0. TakuM 00pa3oM, pelnTh Kenc
— 3HAUUT TMPOBECTH aHAIM3 TMpeAjlaraéMoil CUTyalluM WIM Ciy4as W HalTh Hauboiee
palroHaIbHOE pelIeHUe MPOOIIEMBI.

3.1. TeMaTuKa M coep:KaHMe MPAKTUYECKHUX 3aHATHII/1a00paTOPHBIX padoT
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Ilpakmuueckoe 3anamue /npakmuueckasn paboma 1

Tema 1.1: CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB U NPUPOAA XUMHYECKOH CBSA3H
Conep:xanue:Pemienre 3anaHuii Ha HUCIMOJB30BAHUE XHWMHUYECKOM CUMBOJIMKA WM Ha3BaHUU
COEIMHEHUH MO0 HOMEHKJIAType MEKIYHAPOAHOIO COK3a TEOPETUYECKONW M NPUKIAAHOW XUMUU
U TPUBUAIBHBIX HA3BaHUU IS COCTABIICHUS XUMHUYECKHX (OPMYJ BYXaTOMHBIX COCIUHEHUN
(oxkcuaoB, Cynb(PHUIOB, TUAPUIOB U T.M.) U JIPYIMX HEOPTaHUYECKUX COCAMHEHHH OTAEIbHBIX
KJIACCOB.

[IpakTHueckue 3alaHKsl Ha YCTAHOBJIEHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB XHUMHYECKHX
AJIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKUX JIEMEHTOB U UX COCIMHEHUU
B COOTBETCTBUH C MOJIOKEHUEM [Iepnoanyeckoi CUCTEMBI.

Ilpakmuueckoe 3anamue [[Ipakmuueckas paboma 2

Tema 1.2.Ilepuoanyecknii 3axkoH u Tadauua .. MenaeseeBa
Conep:xanue:llepuognueckass cucrema xumuueckux snemeHtoB .M.  Menneneesa.
®usnueckuit cmbica [lepuonnueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XHWMHYECKUX OJJICMEHTOB, OOpa3yeMbIX HMH TPOCTBIX M CIOKHBIX BEIIECTB B
COOTBETCTBUM C TIOJIO)KEHHMEM XHUMHYECKOro nsjemMeHta B llepumoamueckoil cucreme.
MupoBo33peHueckoe M HaydyHoe 3HadyeHue Ilepmommueckoro 3axona JI[.MI. MeHnneneesa.
[Iporuoser I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX IJIEMEHTOB.

Pemienne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHYECKHMX 3aJaHMM Ha  XapaKTepU3aLHUIO0
XUMHYECKHUX 3JIEMEHTOB «MeTanandyecKkue / HEMeTaJlJINYeCKHe CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMHYECKHUX DJJIEMEHTOB B COOTBETCTBHM C UX O3JIEKTPOHHBIM
CTPOCHHEM M TIOJIO)KEHHUEM B TMEPUOJMYECKONM CHUCTEME XUMHUYECKHUX »djeMentoB JI.U.
MenpaeneeBa»

Ilpakmuueckoe 3anamue / Illpakmuueckas paboma 3

Tema 2.1. Tunbl XUMHYECKHX peaKkuuii

Coaep:xanue:KonnuecTBeHHbIE OTHOIIEHUS B XUMHH. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMUU U pacyeTbl MO YPAaBHEHHUSIM XMUMHUYECKHUX peakuuid. Moylb Kak €IMHHIA KOJINYECTBa
BenlecTBa. MonsipHasi Macca. 3aKOHBl COXpPaHEHMsI Macchl M DHEPrHMHM. 3aKOH ABOTrajpo.
Monsipablii  00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTh Ta30B. PacueTsl 1Mo ypaBHEHUSM
XUMHUYECKMX peakUuid ¢ HCIONb30BaHHMEM Macchl, oO0beMa (HOpMajibHbIE YCJIOBHSA) Ta3o0B,
KOJIMYECTBA BEUIECTBA

Ilpakmuueckoe 3anamue /Ilpakmuyeckan paboma 4

Tema 3.1. Knaccupukxanms, HOMEHK/IATypa H CTPOCHHE HEOPraHM4YeCKHUX BellecTB
Copepxanue:HomeHknatypa HeopraHMYECKHMX BEIIECTB: Ha3BaHHE BEIIECTBA MCXOIS M3 HUX
XUMHUYECKON (POPMYJIBI MIIM COCTABICHUE XUMUYECKON (GOPMYIIbI UCXO/s U3 Ha3BaHHsI BEIECTBA
no mexayHapoaHoi (MIOITAK) nnu TpuBuaibHON HOMEHKIIATYpe.

Pemenne npakTHuecKkux 3aJaHui Mo Kiaccu(UKauy, HOMEHKIIAType U XUMHUYECKUM (popmyiam
HEOPraHMYECKUX BEILIECTB pa3IUYHbIX KJAccoB (yrapHbli ra3, yrieKuCIbId ras, amMMHak,
raieHas W3BeCTh, HEralleHas W3BeCTh, MHUThEBAs COAA W JAPYrHX): Ha3bIBaTh M COCTAaBIATH
(bopMyJIbl XUMHUYECKUX BEUIECTB, ONPEENIATh MPUHAAIEKHOCTh K Kiaccy.

Hcrounnku xuMuueckoil mHpopmarmu (cpenctB maccoBod mHpopmaiuu, cetb MHTepHET U
npyrue). [louck nadopmannu no Ha3BaHUAM, UIEHTUPUKATOPaM, CTPYKTYPHBIM (hopMyiaM

Ilpakmuueckoe 3anamue | Ilpakmuueckas paboma 5
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Tema 3.2. ®u3NKO-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHX BelIeCTB
Copepxxanue:CocTaBieHHE YPABHEHUM XUMUYECKUX PEAKLIUN C yYaCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAUIOB, OKCHJIOB METaJJIOB, HEMETAIOB U
aM(bOTepHBIX 9JICMCHTOB, HCOPTaHUYCCKUX KHUCJIOT, OCHOBAHUU U aM(bOTepHBIX THUAPOKCHUIOB,
HEOPraHMYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne mpakTUKO-OPUCHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUl Ha CBOWCTBA, COCTaB,
NOJTydeHHe W 0€30MacHOE HWCIOJIb30BAHUE BAXKHEWIINX HEOPTaHWYECKHX BEUICCTB B OBITY U
MPAKTUYECKOHN JEITeTLHOCTH YeTIOBEKa

Ilpakxmuueckoe 3anamue | [Ipakmuueckas paboma 6

Tema 4.1. Knaccudukanusi, CTpOCHHE 1 HOMEHKJIATypa OPraHUYECKUX BEIIECTB
Copep:xanune:HoMeHKIaTypa OpraHMYECKUX COECJUHEHUM OTAEIbHBIX KJIACCOB (HACBHIIIEHHBIE,
HEHACBHIIICHHBIE W apOMaTUYEeCKHE YIIIEBOAOPOABI, CIUPTHI, (DEHOJBI, albAETHIbI, KETOHBI,
KapOOHOBBIe KHCIOTHI U Ap.) CocTaBieHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMyi
OpPraHUYECKUX BEIIECTB OT/ENIBHBIX KJIACCOB, UCIONB3Ysl MX HA3BaHUS MO CHCTEMAaTHYECKOH U
TPUBHMAIBHON HOMEHKJIAType (3TWJIEH, alleTUIEH, IIULEepuH, GeHou, GopMalibJerui, yKCycHas
KHACIOTa, ThuIuH). Pacdersl mpocreimeid (HopMynabl OPraHUYECKON MOJIEKYINBI, UCXOHIs W3
3JIEMEHTHOTO cocTaBa (B %)

Ilpakmuueckoe 3anamue | Ilpakmuueckas paboma 7

Tema 4.2. CBoiicTBa OPraHM4YeCKUX coeJMHEeHUIt

Copnepxxanue:CBoliCTBA OpPraHMYECKUX COCAMHEHHMM OTAEIbHBIX KJIacCOB (TpUBUAIbHAs H
MEXIyHApOJAHAsT HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIOCOOBI TMOJIYYCHHS): MpeAeiibHbIC
(anmkaHbBI W UKJIOATKAHBI), HEMPEIEIbHbIE (QTKEHBI, aTKUHBI U alKaJIMeHBbl) U apOMaTHYECKHE
YTII€BOJOPOABI, COUPTHI U (EHOJIBI, KapOOHOBBIE KHUCIOTHI U A(UPHI, ANbJACTUIBI U KETOHHI,
aMUHBl W AMHUHOKHUCIOTBI, BBICOKOMOJIEKYJSIDHbIE COEIMHEHHS. 3aJaHHsl Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX PEAKIMH C yd4yacTHEeM OPTraHMYEeCKHUX BEIIECTB Ha OCHOBAaHHUU HX
COCTaBa U CTPOEHUS

Ilpakmuueckoe 3anamue | Illpakmuueckasn paboma 8

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

Conep:xanue:CocTaBlIeHHE CXEM peakiuid (B TOM YHCIE M0 MPEIIOKEHHBIM IEeMOYKaM
MpeBpalleHni), XapaKTEepU3YIOIUX XUMHUYECKHE CBONCTBA OPraHWYECKUX COEIUHEHUN
OTJICITBHBIX KJIACCOB, CIIOCOOBI WX TIONYYCHHS] M HA3BaHWE OPTaHWUYCCKHX COCIUHCHHHA I10
TPUBUAIBHON WM MEXTyHAPOIHOM CHCTEMaTHYeCKOH HOMEHKIIaType.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHYCCKUX SaI[aHI/Iﬁ Ha CBOICTBa OpTraHU4YCCKUX
COETMHEHUH OTAENBHBIX KJIaCCOB

Ilpakmuueckoe 3auamue | Illpakmuueckan paboma 9

Tema5.1 CxopocTh XMMHUYECKHX peaknnii. XUMHYeCKoe paBHOBecHe
Conep:xkanue:PerieHue  NpakTUKO-OPUEHTUPOBAHHBIX  33/JaHUM  Ha aHanu3  (aKTOpOB,
BIUSIOUIMX Ha W3MEHEHHE CKOPOCTH XMMHYECKOH pPEaKIUH, B T.4. C MO3UIHMI 3KOJOTHYECKH
11e51eco00pa3Horo MoBeieHUs! B ObITY U TPYAOBOM AEATENbHOCTH B LENAX COXPAaHEHHs CBOETO
3I0POBbSI U OKPYKAIOLIEH MPUPOTHON CPEIBI.

Pemenne npakTuko-opueHTUPOBAHHBIX 3a/1aHNil Ha NpuMeHeHue npuHuuna Jle-Illarense s
HAXO0X/ICHUS HAIIPABIIEHUS CMEILEHUSI PABHOBECUS XMMHUECKOHN peakluy U aHaiu3 (pakTopos,
BIIMSIOUINX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS
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Ilpakmuueckoe 3anamue 10 | Keitcot na nouck u ananus ungpopmayuu
*IIpogpeccuonanvno-opuenmuposannoe cooepiicanue

Tema Xumusi B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

Conep:xanue:Ilovck 1 aHanu3 KEHCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJOTUHU C
ydgeToM Oyaymied NpopeCcCHOHAIBHOW NEATEIbHOCTH IO TeMaM: BaXKHEWIIHME CTPOUTEIhHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepualbl, KpPAacKH, CTEKJIO, KEepaMHKa, MaTepuaibl s
3JIEKTPOHUKH, HAHOMATEPHasbl, TEKCTUJIbHBIE BOJIOKHA, UICTOYHUKH YHEPTrUH, OPraHUYECKUE U
MUHEPATBHBIC yIOOpEHUS, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3amura:lIpencraBienue pe3ynbTaTOB pelieHUs KEHCOB B (opMe MHUHH-I0KIIAA C TIpe3eHTaIneH

Ilpakmuueckoe 3anamue/ Jlabopamopnan paboma 1.

Tema 2.2.9/1eKTPOJIMTHYECKAS JUCCONMALNSA U HOHHBII 00MeH

Copnepaxanue:JlaboparopHas padota “THUIBI XUMHUECKUX peaKIHii”.

HccnenoBanue TUIOB (110 COCTaBY MU KOJIMYECTBY HMCXOJIHBIX M 0Opa3yrolIUXcs BELIECTB) U
MPU3HAKOB XMMHYECKHUX peakiuil. [IpoBeneHmne peakiuii HOHHOTO 0OMEeHa, OIpe/IeIeHUEe CPEIbl
BOJIHBIX PacTBOPOB. 3a/laHUs HA COCTABJICHUE HOHHBIX peaKlnii

Ilpakmuueckoe 3anamue/ Jlabopamopnan paboma 2.

Tema 3.3. UneHTU(UKAIIMSA HEOPrAaHNYECKUX BelleCTB

Conep:xanue:Jlaboparopnas padora «nenTuduxaiys HEOPraHUYECKUX BEIIECTBY.

Perennie skcriepuMEHTANBHBIX 33724 M0 XUMUYECKHM CBOWCTBAM METAIJIOB U HEMETAILJIOB, 110
pacro3HaBaHUIO U MOTYYCHHUIO COSAMHCHUN METAJIOB U HEMETAIIIIOB.

Wnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJB30BAHHEM WX (DU3HKO-XUMHUYECKHX
CBOWMCTB, XapaKTEpHBIX KA4YeCTBEHHBIX peaknuid. KadecTBeHHBIE peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHUS

Ilpakmuueckoe 3anamue//labopamopnan paboma 3.

Tema 4.2. CBoiicTBa OpraHMYeCKUX coeIMHEeH Uit

Conep:xkanue:Jlaboparopnas  paGora  “IIpeBpaiieHuss  OpraHMYECKUX  BEIIECTB  INpHU
HarpeBanuu'".IlonydeHrne STuieHa M HM3ydyeHUE €ro CBOWCTB. MojenupoBaHuE MOJIEKYT H
XMMUYECKHUX MTPEBPAILCHHUI Ha pUMEpe 3TaHa, TUJICHA, alleTUIIeHa U JIp.

Ilpakmuueckoe 3anamue/ Jlabopamopnan paboma 4.

Tema 4.3. UnenTudukanuss OpraHndyecKuX BelIeCTB, WX 3HAYeHHEe W TNPUMEHEHHEe B
OBITOBOM W MPOM3BOJACTBECHHOM JAeATEJIbLHOCTH Y€10BEeKa

Conep:xanue:Jlaboparopras  paborta: “Unentudukanus  OpraHMYecKUX  COEAUHEHUU
OTJIENbHBIX KJIaCCOB”

Wnertudukanus OpraHuvYecKuX COCTUHCHHH OTIEIBHBIX KIIACCOB (Ha NMPUMEpPE allbJICTHJIOB,
Kpaxmalia, YKCYCHOW KHCIOTHI, OEJIKOB M T.Nl.) C HCIOJB30BAHHEM HX (U3UKO-XUMHUYECKHX
CBOWCTB W XapaKTEPHBIX KAueCTBEHHBIX peaknuid. JleHaTypammsi Oeiika TIpH HarpeBaHUMU.
L[BCTHLIe pCaKknuun 6CJ'IKOB.HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIe 3aJaHud 110 COCTAaBJICHHIO XHMMHUYCCKHUX

peaxunﬁ C Y4aCTUCM OpPTraHUYCCKUX BCHICCTB, B T.U. UCHOJIb3YCMbIX IJIS UX I/II[CHTI/Iq)I/IKaL[I/II/I B 6LITy u
ITPOMBITIJIICHHOCTH.

Ilpaxkmuueckoe 3anamue//labopamopuan paboma 3.

Tema 4.3. UnenTnduxanus opraHMyecKMX BellecTB, MX 3HAYECHHME W NPHMEHEHHE B
OBITOBOI U MPOU3BOACTBEHHOM AEATEJIbHOCTH YeJI0BEKA

Copep:xanue:JlaboparopHas pabota «IIpuroToBieHne pacTBOPOBY.
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[IpuroToBneHne pacTBOPOB 3agaHHOW (MaccoBOoHM, %) KOHLEHTpauuu (C MPaKTHUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMM) U ONPEAEIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemenune 3aay Ha IPUrOTOBIIEHHE PACTBOPOB

4. ®OH/ OLEHOYHBIX CPEACTB TUCHUTLIMHBI
4.1 KoHTpoOJIbH OIl€eHKA DPE3yJIbTaTOB OCBOCHMs 00I1e00pa30BaTeIIbHON JTUCIIUILUIMHBI

pacKpbIBalOTCA Yepe3 AUCHUILTHNHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
KOMIIETEHIIMH [0 pa3/ieiaM U TeMaM CoepKaHHs yueOHOro MaTepuara.

Kon xomnerennuu Pa3zgen/Tema Tun oueHOYHbIX MePONPUSATHS
OK-01 Bce paznenst [IpomexyTrouHasarTecTanusBhopme
OK -07 muddepeHIMPOBAaHHOT03aueTa B BHIE

UTOTOBOIM KOHTPOJIBHOW pabOThI

Texymui KOHTPOJIb:

- YCTHOTO OTIPOCa;

- TECTUPOBAHUS,;

-9KCIIEPTHOE HabroneHne 3a

BBIITOJIHEHHEM TPAKTHYECKUX pPadOT |
OLIEHKA Pe3yJIbTATOB MX BBIITOJHEHHS.
-9KCIEPTHOE HaOr01eHNe 3a
BBINIOJTHEHHEM J1a0OpaTOpPHBIX paboT M
OLICHKA PE3yJIbTATOB UX BBHIIIOJIHEHHUS;

- OIIGHKa KEWCOB Ha IOWCK M aHalu3
UHpOpMaLIUH.

4.2. MeToMka NpMMeHEeHUs KOHTPOJIbHO-U3MePHUTeJbHbBIX MATEPHAIOB
KoHTtposb 3HaHU# 00y4aronuxcst BKI0YAEeT:

Texymuii KOHTpOJIb B (pOpME YCTHOTO OMpoca Ha MPAKTHUECKUX M JTAOOPATOPHBIX 3aHITHSIX,
TECTUPOBAHUS, IKCIIEPTHOTO HAOIIOJEHHUS 3a BBIMOJHEHUEM MPAKTUUYECKHX paboT W OIEHKA
pe3yabTaTOB WX BBIMOJHEHHUS, SKCIEPTHOTO HAOIIONEHUS 3a BBIMOJHEHHUEM JIA0OPATOPHBIX
paboT u oreHKa pe3yaIbTaTOB UX BBIMOJIHEHUS, OIICHKA KEMCOB HA MOWCK U aHAJTU3 UH(POPMAIIUH.
[IpomexxyTounyto arrectanuio B ¢opme IudPepeHIpOoBaHHOTO 3a4eTa B BHJIE HUTOTOBOM
KOHTPOJIbHOHN paboTHI.

KoHnTpo/ibHO-u3MepHuTe/IbHbIe MaTePHAJIbI BKJIKOYAIOT:

4.2.1. OueHoYHbIE CPeICTBA TEKYLIEro KOHTPOJIA MO AUCHUIINHE «XHMUS»

Texkymuil KOHTPOJIb NPOBOJATCA BO BpeMs ayAUTOPHBIX 3aHATHM 1O XUMHU B
COOTBETCTBUU C YU€OHBIM IIJIAHOM U paboueil mporpaMMbl IO BCEM pa3jiesiaM MporpamMMmBbl.

I[IpumepHble BoOmpochl IS YCTHOro ompoca 1o Teme: llepuoanueckuit 3akoH U
nepuoanyeckas cucrema J[.1. MenneneeBa

1. KakoBa coBpeMeHHast pOopMyIHPOBKA MEPUOTUIECKOTO 3aKOHA?

2. KakoB ¢u3uueckuii CMbICI HOMepa Meprojia Mepruoandeckoi Tabubl?

3. Kak onpenenuts, 4To 31€MEHT HAXOAUTCS B TJIABHOM MOATPYIIE UK MTOOOYHON?

4. KakoB (¢pu3ndeckuil CMbICII HOMEpa IPYIIIbI NEPUOINIYECKOI TabnuIbI?
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5. CKOJBKO 3JIEKTPOHOB Ha BHEUTHEM YPOBHE UMEIOT JIEMEHTHI TOOOYHOM MOATPYIIIHI?

6. Kakx MEHSIOTCS HEMETaJUTMYECKHe CBOWCTBA aTOMOB JJIEMEHTOB B IEPUOIUYECKON
TaOJIHIIe B OJTHOM IIEpHO/IE CII€BA HAPABO U B OJJHOM IPYIIE CBEPXY BHU3?

7. Kak MeHseTcs 3IeKTPOOTPUIIATEIBHOCTh JJIEMEHTOB B TEPHOAMYECKON TaOIuIe B
OJITHOM TIEpHUO/IE CJIeBa HAIIPABO U B OJIHOM rpymIe cBepXy BHU3?

8. Pacmonoxure mnepeurciIeHHbIE XUMHUYECKHE OJJIEMEHThl B TMOPAIKE BO3pPACTAHUS
pazauyca aTOMOB: a) KpEMHUM, amtoMuHui, Gpocdop; 0) HaTpuid, TUTHIA, KAJTUA.

9. Pacnonoxure mepeunciIeHHbIE XUMUYECKHE DJIEMEHThl B TMOPSAIKE BO3pACTaHUS
METAJNTNYECKIX CBOWCTB aToOMOB:a) Oepwiutuii, OOp, nuThUid; O0) MarHui, KaJbIui,
OepuILTUid.

10. YkaxxuTe XMMHYECKHI AJIEMEHT TPETHETO MEPHUOJI, aTOMBI KOTOPOTO UMEIOT Hamboiee
BBIPKCHHBIC METAITNYCCKIE CBOHCTBRA.

HpnMeprle 3aIaHUA 10 MPAKTUYIECCKUM paGOTaM

[TpakTideckas pabota mo Teme 2.1. TUIBI XUMHUYECKUX peaKIui

Conepxxanne: KonnuecTBeHHbIE OTHOIIEHHS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE

3aKOHbl B XMMHUHU U pacyueThl MO YPaBHEHUSM XMMUYECKUX peakiuil. Monb Kak eiuHuna

KOJIM4ecTBa BellecTBa. MoiisipHas macca. 3aKOHbl COXPaHEHUsl MacChl U SHEPrUU. 3aKOH

ABoraapo. MomsapHblii 00beM ra3zoB. OTHOCHTEIbHAs IUIOTHOCTH Ta30B. Pacyersl 1o

YPaBHEHUSAM XHMHMUYECKUX PEAKIUi C HUCMOJIb30BAaHMEM MacChl, o0bema (HOpMalbHbIE

yCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA

[lenb paboOThI: H3YYUTh OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U HayYUThCS pelIaTh

3a/a4yd 1O YpaBHEHMSIM XMMHUYECKHUX pEaKIMIC HCHOIb30BaHUEM Macchl, o0beMa

(HOpMaJsbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA

Xox paboTshl:

1. Paccumrats MoOJsipHyto Maccy crneayrommx BemectB: NapSO4, LIOH, Mgs(POy),,
OKCH/1a aTIFOMUHUSI.

2. PaccuuTaiiTe KOJIMYECTBO BEIIECTBA, KOTOpPOe COOTBeTCTBYeT: 120 Tpamm kapOoHarta

KaJIbLUS.

Paccuunraiite Mmaccy 4 MOJIb @30THOM KUCIIOTHI.

CKonpKo MOJIEKyI coaepkuTes B 280 r MOJIEKYJIIpHOTo a30Ta’?

B CKOJIBKMX JTUTPOB YIIEKUCIOTO ra3a coepxkurcs 12* 10% MOJIEKYJ1?

oMW

OTtHocuTeNnbHAS TUIOTHOCTH Ta3a Mo BO3AYyXy paBHa 2. Uemy paBHa MoispHas Macca
3TOTO ra3a?

7. 18 r UMHKAa BCTYNWJIO B peaklWi0 C COJSHOW KucioTod. Paccumraiite maccy
00pa3oBaBIIETOCS 0Ca/ika M 00BEM BBIICIUBIIETOCS BOJIOPOIA

[IpakTuueckas padota mo teme 4.2. CBOMCTBa OPTaHUYECKUX COCTUHEHUN
Copnepxanne:CocTaBlIeHUE CXEM pEakUMid (B TOM YHCIIE 10 IPEIIOKEHHBIM LIENOYKam
MIPEBPAICHH ), XapaKTePU3YIOMINX XUMHUYECKHE CBOMCTBA OPraHUYECKHUX COCTUHEHUN
OTJENBHBIX KJIACCOB, CIIOCOOBI UX MOJYYEHUs U Ha3BaHHE OPraHWYECKHX COEIMHEHHH IO
TPUBHAIIBHON WJIM MEKIYHAPOJHON CUCTEMaTHYECKON HOMEHKJIIATYpeE.

Pemienne  npakTUKO-OpUEHTUPOBAHHBIX  TEOPETUUYECKUX  3aJaHUd HA  CBOMCTBA
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OpPraHu4YC€CKHuX COEIUHEHNH OTJICIBHBIX KJIACCOB
HCJIBI HAaYYHUTBHCA COCTABJIATH YPABHCHUA XUMHWYCCKUX peaKLII/If/’I C Y4aCTHEM OPraHU4YCCKUX
BEIICCTB HA OCHOBAHUHU UX COCTaBa U CTPOCHMSI.
Xox paboTsl:
1. CocraBbTe YpaBHCHUA peaKHHfI M0 MPCATOKCHHBIM HETIOYKaM, YKa)XHUTC Ha3BaHHC
BCIICCTB
1 |[CH,—»CHy - CyH¢ — CyHsCI — C,Hs0OH
C2H4 i C2H2_, CGHG i CeHsNOz - C6H5NH2
3 CcC — CH4 — C2H2—> C2H4 — C2H5C|
4 CaCz — Csz — C2H4 _,C2H5OH — C2H50C2H5
5 CH4 — C2H2 —>C2H5 — CszOH—> C2H50Na
6 | Co;Hs— CoHg —» Co,HsOH — CHsCHO — CH3COOH
7
8
9

C - CH; — CH3Cl - CH3;0H — CH30CH;

CaCz — C2H2 —>C5H5 — C6H5C| — C6H5OH

CO— CO; — Celeoe — C2H5OH — CszONa

10 | CaC, — CoH,; — CH3CHO — CH3COOH — CH3COOC,Hs5
11 | Auetunen — OeH301 —  HUTPOOEH30I — AHUJINH

12 | Otunen — sranon — OyraaueH -1,3 — OyTaJMCHOBBIN KaydyK

13 | [Iponan — 2-xJ0pIpornaH — MPONeH — MOJUIPOIUIICH

14 | Meran — AllCTHJIICH —> JTHJICH — IIOJIM3THJICH

2. Pemmre 3amauy:KitokBa 1 OpycCHMKa MOTYT JUIMTEIbHOE BPEMSI XPAaHUTHCS B CBEXEM
BUJEe 0e3 caxapa. DTOMYy CIOCOOCTBYET HaJW4KME€ B HUX MPEKPACHOIO KOHCEPBAHTA.
YcTaHoBUTE MOJIEKYISIpHYIO (OPMYJy 3TOrO BEIIECTBa, €CIM MAacCOBBbIE JOJIU
3JIEMEHTOB B HEM COCTaBJISIOT: yriepona — 68,85%, Bogopona — 4,92%, kucnopona -
26,23%

3. PemeHne mnpaKTUKO-OPHMEHTUPOBAHHBIX TEOPETHYECKMX 3aJlaHMii Ha CBOICcTBa
OpPraHUYECKUX COCTMHEHUH OTAETbHBIX KJIACCOB
A) [Touemy B KBallIEHYIO KallyCTy YacTO J00ABISAIOT KIIIOKBY?

b) ITouemy sroap! 00I€NMUXHU OCTAIOTCS MATKUMH Ha MOpo3e?

B) ITouemy B XBOMHBIX Jiecax JIETKO JABIIIUTCS?

I') [louemy B iepeBHIX MHOTJA CBEKEE MSICO XPAHUIIN B MOJIOYHON ChIBOPOTKE?

) [ns obGxapuBaHUs pPHIObI INPUMEHSIOT IOJCOIHEYHOE WM OJMBKOBOE MAcJo.
[ToueMy 17151 3TOM LI€TTM HE UCIIOJIB3YIOT TBEP/IbIE )KUBOTHBIE JKUPHI?

E) Ilpu Bapke kucenei u3 (PpyKTOB NMPOUCXOAUT KUCIOTHBIM THUAPOIU3 Kpaxmaia.
CocTaBbTe ypaBHEHHE dTOU pEAKIUH.

X) [Nouemy BapeHbe craiie caxapa, XOTsl ¥ BapuTcs Ha caxape?

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

Keiicel o pazneny 7. XuMusi B ObITY U IPOM3BOJICTBEHHOM JEATEILHOCTH YellOBEKa
Copepxanue:Ilonck u aHanu3 KelcoB O MPUMEHEHUH XUMHUYECKHUX BEIIECTB U TEXHOIOT Ui
c yderoM Oyaymed npopeccCHOHANbHON NEATETbHOCTH IO TeMaM: BaKHEHIIHe
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CTPOUTEIIbHBIE MAaTepuaibl, KOHCTPYKIMOHHBbIE MaTEpHallbl, KPACKH, CTEKJIO, KE€paMHUKa,
MaTepuaibl Ui DJIEKTPOHUKHM, HAHOMATEPHUAJIbl, TEKCTUJIBHBIE BOJOKHA, HMCTOYHUKH
SHEPruu, OpraHNYecKre U MUHEpalibHble yI0OpeHUs, JeKapCTBEHHbIE BELIECTBA, OBITOBAs
XHAMMUSL.

Llenb: mnpoaHanu3upoBaTh HHPOPMAIMIO O TNPUMEHEHUH XUMHUYECKHX BEIIECTB U
TEXHOJIOTHH ¢ yueToM Oyayiei mpohecCUOHATBHOM IeATETbHOCTH.

IIpumepsl KeCOB:

Keiic Nel. «X7op B )KU3HU YETTOBEKA»

B Snonum oOBeaMHEHHBIMH cuJamMu  HanuoHAIBHOTO WHCTUTYTAa 3JI0POBBS U
[TpedexTypHoro yHuBepcuteTa CHI3YOKH OBLIO MPOBEACHO UCCIICIOBAHUE. YUEHBIC BBISICHHIIY,
YTO €CTECTBEHHBIE OPIaHMYECKHUE BEIIECTBA BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHOM BOJOM U3-
MoJ KpaHa, 0Opa3ysl OMacHbIe COEIMHEHUS, KOTOPbIE MOTYT CIYXHTh NMPUYMHOHN paka. Takue
coeMHeHus HaspiBatOTCs MX, TO ecTh «MyTareH Uke» uin «Hen3BeCTHbIN MyTareH.

3anaHus:

1. [Ipennoxute cnocoObl YMEHBIICHUS SIOBUTOTO BIUSHUS XJIOpAa B MUTHEBOM BOJIE HA
OpraHu3M 4YeJIOBEeKa.

2. Ucxons u3 cBOEH JKM3HEHHON NPAKTHUKH, MPUOIU3UTENBHO PAaCCUUTANUTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIBI BbI UCIIOIB3YETE B TEUCHHE JTHS U JIJIST KaKUX LIeJei?

3. Kakue opransl yenoBeka 00JIbIIIE BCETO CTPAIAIOT OT BO3ICUCTBHS XJiopa?

4. Kak BiusieT XJIOpUpOBaHHAS BOJa HA YEeNIOBEKa IPU KyNMaHUU?

5. Haiimute nOMOMHUTENBHYIO HMH(OpPMALMIO O 3aMeHe XJIopa Ipu o0e33apaKuBaHUU
BOJIBI.

6. Uccnenyiite pa3nuyHbie TOBApbl OBITOBOM XMMHUU B CBOEM aoMe. COCTaBbTE CIUCOK
XJIOPCOJIEPKAIINX COSAMHEHUH, YKaXKUTE MEephbl 0€30MacHOCTH MpU paboTe ¢ HUMHU.

Keiic No2. «BomopogomoOumnu — mar B Oyayiiee»

ABtomoOmnn Honda FCX Clarity Ha BOJOpPOAHBIX TOIJIMBHBIX 3JE€MEHTAaX €34T IO
noporam EBpomber ¢ 2009 roma. B 2011 romy Honda mpucoeauHmiace K eBponeiickomy
napTHepcTBY dkonoruuHoil sHeprun (Clean Energy Partnership), mocie dero BeiBena Ha EpBbIT
IUIaH TPOU3BOJACTBO OJKOJOTHYECKH YHCTHIX aBToMoOuneil. A Ha [latoMm MockoBckomM
Mexnynaponnom aBTocarione BA3 mpencraBui cBoro HOBHHKY «Jlama-AHTam» ¢ OaminoHaMu
BOZIOPO/Ia U KUCIOPO/IA.

SagaHus:

1.ITouemy MHOTHE aBTOMOOMIBFHBIE KOMIIAHUHU pa3pabaThIBalOT aBTOMOOUIIH, paboTaromue
Ha BOJOPOJHOM TOIUIMBE?

2.Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJIEH, pabOTArOIIMX Ha YIJIEBOJOPOIHOM TOILIUBE,
BIIMSIOT Ha 3JJ0POBbE YeJIOBEKa?

3. Kakue «+» 1 «—» BbI BUIUTE Y BOJIOPOAOMOOUIIEH?

4.HaiinmuTe TONOTHUTENBHYIO HHPOPMAITHIO 00 UX YCTPOUCTBE.

5.Ecnu B Bare# ceMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH, TIOJICUUTANTE, CKOJIBKO
NpUOIM3UTENBHO IUTPOB OCH3MHA, Ta3a U KAaKOW MapKH UCIIOJIb3YeTe €KETHEBHO.

6.Kakue BemecTBa M B KAKOM KOJIMYECTBE MOTYT HAXOJIUTHCS B BBIXJIOMHBIX T'a3aX BaIlluX
aBTOMOOMIIEN?
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[IpeacTaBpTe 3alIMTy KEMCOB O JaHHBIM 3aJa4aM IIPU [OMOIIM Mpe3eHTalUil
Jl1s co3janms KaueCTBEHHOI Mpe3eHTalui He00X0AUMO COOII0IaTh psiji TpeOOBaHMI:

Ob6mue 1. TlpeseHTanus A0JKHA HAUMHATBHCS C TUTYJIBHOTO ClIaiijia, I/1€ YKa3bIBAaCTCs

TpeOoBaHUS TeMma, CBeJIeHus1 00 aBTOpe U T.II.

2. Ha cnaiinax HeoOX0AMMO pa3MenaTh TOJbKO TE3UCHI, KIIOUEBbIE CIOBA,
rpadguvecKkrue MaTepuaibl (CXeMbl, PUCYHKH, TaOIUIIbI, POTO | T.IL.).

3. Hcnonp3oBarh eAMHBINA CTUIH OOPMIICHHS.

4. KonuuecTBO ClIaiiJIoB JOKHO OBITH JAOCTATOYHBIM JUISI PACKPBITUS TEMBI,
HO He Oonee 20-TH.

[pudTer 1. Cnegyer wucCnoib30BaTh CTaHAAPTHBIE, MIUPOKO PACIPOCTPAHCHHBIC
mpudThl, Takue kKak Arial, Tahoma, Verdana, Times New Roman, Calibri u
np.;

2. Pa3mep mpudra nms 3aroioBKOB — He MeHee 24, g uHboOpManuu He
MeHee 18.
3. He pekomeHayercsi HCIONB30BaTh pa3Hble TUINBI IMPUPTOB B OAHOU
MIPE3CHTAIHH.
4. Jlns BbLaeneHus WHGOPMAIMU CJEIyeT MCIOJNb30BaTh >KUPHBIA MIPUPT,
KYpCHUB WJIN TIOJYEPKHBAHUE.
5. He 3noynoTpe6iars NponucHBIMA OyKBaMH.
®on 1. JKenarenpHo MCIIOIB30BaTh OJHOTOHHBIN (POH HESIPKUX NACTEIbHBIX TOHOB.
2. Jlns ¢poHa mpennouTUTENbHBI XOJIOAHbIE TOHA.
Ucnons3zoBanue | 1. Ha omHom cnaiime peKOMEHAyeTCss MCIOJIb30BaTh He Ooliee 3-X IIBETOB:
1BeTa OJIH JU1s (DOHA, OJIMH IS 3aT0JIOBKA, OJMH JJIS TEKCTA.
2. s ¢poHa M TEKCTa UCIIOIB30BaTh KOHTPACTHHIE I[BETA.
[IpencraBnenne | 1. PexkomeHyeTcst HCIIOIB30BaTh KOPOTKUE CIIOBA U MPEIIIOKCHHUS.
uHpOpMaLun 2. MuHMMH3MPOBATH KOJUYECTBO MPEIOTOB, HAPEUHid, IpuIaraTeabHbIX.
3. 3aronoBKH TOJHKHBI IPUBJIIEKATh BHUMAHHE ayUTOPHU.
O6Bem He crtouT 3amonHATh OAWMH CHalJ CIMIIKOM OOJNBIIMM  00BbEMOM
uHpOpMaun UH(POPMALIAH: JTFOI MOTYT €IMHOBPEMEHHO 3alIOMHUTH He Ooiiee TpexX (axTos,
BBIBOJIOB, OIIPE/IETICHUM.

IIpumepHbIe 3a1aHKA 110 JIA00PATOPHBIM padoTam
JlabopaTtopHas pabota 1o teme 4.2. CBOWCTBa OPTaHMYECKUX COSTUHEHUIN
Conepxanue:“[IpeBpaiieHusi opraHu4eckux BellecTB Nnpu HarpeBanuu'.Ilomydenue sTuieHa u
W3y4YEHUE €ro CBOMCTB. MoaennpoBaHHE MOJIEKYJ MU XMMHUYECKHX IPEBPAIlCHU Ha MpHUMepe
3TaHa, dTUJIEHA, allETUIICHA U JIp.
Lenp paOGOTHI:M3yYUTh MpPEBpAIlEHHs] HEKOTOPHIX OPraHWYECKHX BEIECTB NPH HAarpeBaHUHM —

MOACIIMPOBAHUU MOJICKYJI U XHUMHYCCKUX HpCBpaH_ICHI/Iﬁ Ha TIMpUMEpPE 3STaHa, ISTUJICHA,
AllCTUWJICHA; HAYYUTHCA IOJY4YaThb B J'Ia60paT0pI/II/I OTUJICH; U3YYUTDH (bI/I3I/I‘-ICCKI/IC n XUMHYCCKHEC

CBOMCTBA dTUJIEHA

Xon paloThl:

1. Bompocsr 151 1o1TycKa K 1abopaTopHOii padboTe
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a) 00BSACHUTE, K KAKOMY KJIACCY OPTaHUYECKHUX BEIIECTB OTHOCUTCS THIICH;

0) 0OBSACHHUTE, KAKMMH XMMHUYCCKUMH CBOMCTBaMHU 00JIa/Jaf0T BEIECTBA JAHHOIO KJilacca, KaKHe

KaueCTBEHHbIE PEAKIIMU JUIsl UX OOHAPYKEHUS UCIIOJIb3YIOTCS;
B) OOBSCHHUTE, KaK MOXXHO IOJIYYUTh BELIECTBA JaHHOTO Kjacca COCIMHEHHH B JIAOOPAaTOPHBIX

YCIIOBHSIX.
2. [IpocMOTpUTE BUICOOTBITH M 3aIIOJTHUTE TAOIHITY:
Hassanue onbita HaOmronenus YpaBHeHUs peakinu BriBox
ITony4yenue sTriena Kaxkon ras HaszoBute mnpoayKThl
BBIACIACTCS? U TUI PEaKIUn

B3anmoperictue ¢ | Uro npoucxomur ¢ HaszoBute mnpoayKThl
OpOMHOI1 BoOH pacTBOpoM OpPOMHOIA Y TUIl peaKuu

BOJKI?
B3aumoneicreue ¢ | Yro mpoucxogur c HazoBure npomyKThl

MNEpMaHIraHaTOM KaJIus

pacTBOpOM
MepMaHraHaTa
Kanua?

H THUII pCaKIIun

I'openue sTunena

Onumure xapakrep
TOPEHUs 3TUJICHA

HaszoBute mnpoayKThl
U TUI peaKuu

3. O6paboTKa pe3yabTaTOB OMBITOB:

a) IIpoananu3upoBaTh COOTBETCTBHE IOJIYUCHHBIX pPE3yJIbTAaTOB CIOCO0aM TMONy4YeHUs
HeTNpeIebHbIX YIIIEBOIOPOIOB psiaa ATUIIeHA (akeHoB). CenaTh COOTBETCTBYIONINI BHIBO/I.

6). ChopmynupoBath BEIBOJ O (U3HKO-XUMHUYECKHX CBOMCTBAX dTUJICHA.

B). ChopMynnpoBath BBIBOJ O crioco0ax 0OHapyKEHUs ITHIICHA.

4. MoaenupoBaHie MOJIEKYJ U XUMUYECKHX MPEBPALlleHnit 3TaHa, STUIICHA, alleTUIIeHa U Jp.

a) CocraBbTe MApOCTEP)KHEBBIE MOJETM MOJIEKYJ OSTaHa, JTWICHA, aleThieHa. Hamummre
CTPYKTYpPHBIE (hOPMYJIbI ATUX BEILIECTB U HA3BaHMUS.

6) CocTraBbTe IIAPOCTEP>KHEBBIE MOJIENIHM MOJIEKYJ MYPaBBMHOM KHCIIOTHI, 3TUJIOBOIO CIUPTA,
MmetaHans. Hanummre cTpykTypHble (OpMYIbl 3THX BELECTB U Ha3BaHMUS.

B) CocTaBbTe MIAPOCTEPHKHEBBIE MOJIETN XUMUYECKUX PEaKIUi, MPOTEKAIOIIUX IPY HarpEeBaHUU:
JETUAPUPOBAHME ATaHA, KAaTAJUTHUYECKOE OKHCICHME METaHa, NMHUPOJIM3 MeTaHa. 3amuIluTe
YpaBHEHHUS B TeTpajlb, 0003HAUYbTE YCIOBUS MPOTEKAaHUs peakluil, 1aiiTe Ha3BaHUE MPOAYKTaM
peaxkuuii

IIpuMepHBIH TECTOBBIH KOHTPOJIb 10 pa3aeiay 1 «OCHOBBI CTPOeHHS BelleCTBay
Bri0epuTe 0AMH NPpaBUIBLHBIN OTBET:

1. Atombl C 1 Si UMEIOT OTMHAKOBOE YHUCIIO:

A) HEUTPOHOB B Aape

b) sneprernueckux ypoBHen

B) 351eKTpOHOB Ha BHEIIHEM YHEPreTUYECKOM YPOBHE

I') anekTpoHoB

2. B pany xumnyeckux s1nemenToB Li-Be-B—C merannuueckue cBoiCTBa:

A) ycunuBaroTcs

b) ocnabeBaror
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B) He menstorcs

I') u3meHsr0TCS NEpUOIUIECKU
3. K s-amemMeHTaM OTHOCHUTCS:
A)K

b) S

B) Fe

I') Br

4. ITyrem coequHeHuUsT aTOMOB 10,1 HOMepoM 11 1 17 oOpa3yeTcs BEIIECTBO ¢ XUMHYECKOM

CBSA3bIO:
A) noHHOI
b) xoBaneHTHOI noisipHO
B) koBaneHTHOI HENOIAPHON
I') MeTamuaeckoi
5. KonnuecTBo 351eKTPOHOB Ha MOCIEAHEM SHEPIeTHUECKOM YPOBHECOOTBETCTBYET:
A) HomMepy nepuojia
b) Homepy rpymmsl
B) nopsaxoBoMy HOMEpY
6.AJIMa3yCcOOTBETCTBYET:
A) MOHHas XMMHYECKas CBA3b
b) xoBaneHTHas MOIApHAst XUMHYECKAst CBS3b
B) xoBanieHTHasI HEMOISIPHAST XUMHYECKasl CBSA3b

7. CBH3B, 06pa3OBaHHaH 3a CUcT O606H.[CCTBJ'I€HI/I5{ BAJICHTHBIX 3JICKTPOHOB, HAa3bIBACTCH .

A) MoHHOI
b) metannmnueckoit
B) xoBanenTHo#

8. B MOpAAKE BO3paCTaHHA KHCJIOTHBIX CBOICTB JICTYUYHUX BOAOPOAHBIX COGI[I/IHCHI/Iﬁ

AJIEMEHTBI PACIIOJIOKEHBI B PATY:

A) K, Ca, Sc

b) Al, Mg, Na

B)F, Cl, 1

9. Kakoe u3 cyxJiIeHUil BEpHO AJig 3JIEMEHTOB VA TpynIibl

A) obmas popmyna neTyyero BoiopoaHoro coequHenus RH4

b) He 00pa3yroT JeTy4rnx BOJAOPOIHBIX COSAMHEHUN

B) 1o 3aBepuieHuss SHEPreTUYECKOTO YPOBHSI HE XBAaTAET TPEX IEKTPOHOB

10. Cpenu BerecTs, ykazanHbix B psimy NHs, Oz, HCI, SOkoamuecTBoO coennneHmit ¢
KOBAJIEHTHOW HEMOJIAPHOU CBSI3bIO PABHO

A) Tpem

B) neym

B) gerbipem

11. XuMuueckast cBsI3b B MOJIEKYJIaX O30HA U XJIOPUAA KaIbIUsACOOTBETCTBEHHO:

A) KOBaJIeHTHAas MOJsIpHasi 1 HOHHAS

b) xoBaneHTHas moysipHast ¥ KOBaJIGHTHAs! HETMOJspHAast
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B) xoBaneHTHas HenoyApHas U MOHHAsS

IIpuMepHBIN TeCTOBBIH KOHTPOJIb no pasgeay 4 «Crpoenue
OpPraHM4YeCcKuX BelecTB»

M CBOWCTBA

1.BemecTBo, cocTaB KOTOPOro BhIpaXkeH MoseKyssipHor (opmynoit CsHg oTHocuTcs k

KJ1accy:
1) apensr
2) amKaHbl
3) anmKeHbI
4) a’KuHBI
2.Ha3zBanwue BemiectBa, popmyna kotoporo: CH3-CH(CH3)-CH,-CH,-OH
1) 6yranon-2
2) MeHTaHoa-2
3) 2-meTunOyranoi-4
4) 3-meTunOyranon-1
3.BemectBo, umeroniee popmyny CH,=CH; Ha3piBaeTcs:
1) Tonmyon
2) aTHIIeH
3) ruuepuH
4) mponaHo
4. BemiecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAs KUCIOTa, UMEET (HOpMyIly:
1) C,HsOH
2) (CH3),NH
3) CH3-CH,-COOH
4) C3HyOH
5. [lns ankaHOB XapakTepHa peaKIus:
1) npucoenunenus Hy
2) XJIOpUPOBaHUSI HA CBETY
3) oGecnBeunBanus pactBopa KMnOy
4) nonumepu3au
6. MeTtaHoun pearupyer c:
1) Hatpuem
2) BoJoi
3) BoztopoiOM
4) MeTaHOM
7. YKCyCHas KHUCIIOTa BCTYIIAET B PEAKIIUIO C:
1) AgNO;
2) NaCl
3) Na,CO3
4) H,O
8. BepHbl 11 yTBEp>KACHUS:
A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOIMCTBA
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b. AMUHOKUCIIOTBI ITPOSBIISAIOT TOJBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO ToJIBKO b

3) BepHbI 00a YTBEPKACHUS

4) HEBEPHO HU OJHO W3 YTBEPKIACHUI

9. Vpasuenne xumuueckoit peakuun CoHg+Cl,—CoHsCI+HCI sBasierces:

1) peakiueii 3amelieHus], MPOTEKAIOIIEH M0 paJUKAIbHOMY MEXaHU3MY

2) peakiyeil npucoeIuHeH s, IPOTEKAIOIIEH 0 PaIuKaIbHOMY MEXaHU3MY
3) peakuueil 3aMeleHus], IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

4) peakuueil NpucoeIMHEHNS, IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsHOTO 3epkajia» (C aMMHAYHBIM PAacTBOPOM OKCHAa cepedpa)

BCTYIAET:

1) aTanoun

2) riroKo3a

3) rmnepuH

4) kpaxmai

11. YcraHOBHTE COOTBETCTBHE MEXIy Ha3BAaHHEM BEIIECTBA W KJIACCOM (TPYIIIIOi)

OpraHMYECKUX COCAMHEHUN, K KOTOPOMY(-0i) OHO MPUHAJIEKHUT.

Haspanue Bemecrsa Kitacc oprannyeckux coeMHEHUN

A) CH3COOH 1) oHOATOMHBIE CTUPTHI

b) CH3-CH,-CHj3 2) yrieBosl

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

I') CH3-CH,-OH 4) apoMaTHYECKHE YTIEBOJOPOIBI
5) HenpeaeIbHBIE YTIIEBOAOPOIBI
6) ipeeNbHbIE YTIIEBOAOPOIBI

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

CH4—X1—6en301— X3

BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISIOTCS:

1) anerunen

2) sTHIIeH

3) 6pomOeH30m

4) xmopOeH3071

5) dbenon

6) IMKJIOTEKCaH

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

H3 alieTaJIbJACrnja, CCJIN BhIXOA MMPOAYKTA pCaKIU COCTABJIACT 80%?

1)6,2 1
2)3,1n
3) 12,75
H112 7
29
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4.2.2 OueHoYHbIe CPeACTBA MPOMEKYTOYHON aTTeCTALMH 10 JTUCHHUIIJIMHE « XUMHD)

IIpomexxyTouHast aTTrecTauus MO0 IUCHUILIMHE «XUMUS» IPOBOJUTCS B BHUJIEC UTOrOBOMH
KOHTPOJIbHOI padoTbl.KonTpospHas pabora BrimroyaeT 15 3amanuil ¢ IByMsl THUIIaMU 3a/laHUIA:
1) pacuetHble 3a/1aHKs U 33/1a4¥; 2) TECTOBBIC 3aJaHUSI.

[Tpumep BapuaHTa KOHTPOJILHOM PabOTHI.

B 1-4 3aganuu pemure 3agauu:
1. Pemmte 3amauy: Paccuumraiite maccy 34 -10% Mojekya rugpokcuaa muaka (Zn(OH),).
OTBeT 3anumuTe ¢ TOYHOCTHIO JI0 LIEJIOT0 YUCIa.
2. OmnpenenuTe Ui U30TOMA YHCIIO IPOTOHOB, YHUCIIO HEUTPOHOB U YUCIIO AJIEKTPOHOB:

N3oTon Hucno npoTOHOB Uucno HEUTPOHOB Hucno 3JIeKTPOHOB

BAr

3. Pacnonoxure IpeUIOKEHHbIE BELNIECTBA B Ta0OWIlE B 3aBUCHMOCTH OT THUIIA
XUMHYECKOH cBsi3u BemecTsa: Py,CHy, P2Os, Ca,LiCl, MgS, Se, Pb

Buaper xumnueckoil cBI3n

Nonuas KoBanentnasa KoBanentnasa Meramnueckas
MOJIsIpHAs HETOoJIApHAs

4. Pemure 3amauy: K pactBopy xmopuaa HaTpus maccoil 180 r ¢ maccoBoii nmoneir 4%
no6aBwiM 25 T 3TOM Ke conu. Berumcnure mMaccoByro oo coiu (%) B MOJy4eHHOM
pactBope.

B 3ananusx 5-14 BeiOepute 1 npaBuibHBINA OTBET:

5. YUucio sSHEpreTHYecKUX YpOBHEM M UHUCIIO BaJCHTHBIX 3JEKTPOHOB COOTBETCTBEHHO
paBHBI y aToma Mbltibsika: A)4u 5,b5)4u6,B)5u 5,133 u80

6. B psagy xumumueckux oiemeHtoB RD-K-Na-Li meramnuyeckue cBoiictBa: A)
yBenuuuBawTcs; b) ymensmarorcs; B) He usmenstorcs; ') cHadana yBennuyuBaroTcs,
IIOTOM YMEHBIIAIOTCS

7. DMynbcUsi — OTO JUCIEpPCHas cucTeMma, oOpa3oBaHHas: A) TBEpAbIM BEIIECTBOM U
razoM; b) IByms pa3ziMuHBIMHU XUAKOCTAMH; B) XKHUIKOCTBIO U Tra3oM; I') )KHIKOCTBIO U
TBEPABIM BEIIECTBOM.

8. ANnoTponHblE COEAMHEHHs Yriepoja OTIMYAOTCS IpYr OT JApyra: A) KOJIWYECTBOM
aTOMOB B MoJleKyjJe, b) kpucrajuinueckuMu pemerkamu, B) pasHeIM yuciom
3JEKTPOHOB, ') uncIOM HEUTPOHOB

9. Bricmyto cTerneHb OKHCICHHUS MapraHel nposiBisieT B coenuHennn: A) KMnOs B) MnO;
B) Kle’lO4 F) MHSO4

10. CunbHslii anektpoiut 3t1o: A) H,S, bB) Cu(OH),, B) AgCI, T') HNO3

11. Yro siBsieTCs TJIaBHBIM KOMIIOHEHTOM COOCTBEHHO MPUPOIHOTO Ta3a: A) staH; b) meran;
B) 6yran; I') 6enzon; J1) nponan

12. U3 npemioskeHHBIX MOJICKYIISPHBIX (popmyn BeiOepuTe Gopmyny ankeHoB: A) CoHy, B)
C4Hs, B) CioHaz, I') C14H10, 1) CsHe

13. V3 npeasioskeHHBIX CTPYKTYPHBIX (OpMYIT BEIOEepHTE (OPMYITY ATKHHOB:

- =i — CiHg,—CHs E) CHa — Cty —EH2
’%ZD Iﬁ = C. = ~ D% / NY. .
4. Beioepure NMPaBHIILHOE HA3BAHHE YIIIEBOIOPOIZI0, MEK/IYHAPOTHOH HOMEHKIIATYE: A)
5-metunrekced-1;'BY  5,5-numernnnenten -1; B) 1,l-mumernnnenten -4; I) 2-
> ) METHITEKeeH, -5— (. = CH ?— >k
[f)) (%”J;I/L)‘ - C ; 2, C"‘/,z/

Cre — CA7g — Oty —C o= O o a 30
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15. BeiGepute 1Be GOpPMYIIBI BEIIECTB, KOTOPBIE SBISIOTCS H30MEPaAMU:

A) CHy—CHz—CH—CRo—CH3
' ) I

B) CHy

CM% CH))

— C M *C,,/«/ == CJJ{ 76‘11{??
=i : ‘

CH2, CH>

Kpurepun u nokasarejin olieHUBAHUSA
Jliisl TeKylniero KOHTPOJIst

F) CHp=CH~C= C

/») CH = CH— C4 — CH2

! [ \
CHa

{
CH3 CH >

Onenka

®opma
KOHTPOJISI

Kpurepun ouneHuBanusi

IToka3aTeau oLleHUBAHUSA

«S5»

YCTHBIA OTBET

IIOJIHOTAa W IIPAaBHUJIBHOCTDb

OTBETA, CTEIEHb
OCO3HAHHOCTH,

MOHUMAHUS ~ U3YYEHHOTO
Marepuana, 4YeTKOCTh |

I'paMOTHOCTBb PCYH.

OTBET IOJIHBIM Y TPaBUJIbHBIA Ha
OCHOBaHWHU H3YYEHHBIX TEOPHUH;
Marepual H3JI0JKEH B
ONPEACICHHOMN JIOTHYECKON
MTOCJICIOBATEILHOCTH,
JUTEPATYPHBIM  SI3BIKOM:
CaMOCTOSITEIbHBIM.

OTBET

«4»

YCTHBIA OTBET

IIOJTHOTA U HpaBI/IJ'II)HOCTI)
OTBETAa, CTEIEHb
OCO3HAaHHOCTH,
MOHUMaHMsI ~ U3YYEHHOTO
MaTepuaia, YETKOCTb H
TPaMOTHOCTh PEYH.

OTBET IOJHBIA U ITPAaBUJIBHBIN Ha
OCHOBAaHUHU H3YYECHHBIX TEOPHIL;
MaTepuai U3JI0KEH B
ONPEACIICHHON JIOTUYECKOMU
MIOCJIEZIOBATEILHOCTH, MPU 3TOM
JIOTIYILIEHbI IBE-TpU
HECYIIECTBEHHbIE OImMOKH,
UCIIpaBJIEHHbIE 10 TPeOOBAHMIO
YUUTEIIS.

«3»

YCTHBIN OTBET

MOJIHOTAa W HPAaBUIIBHOCTH

OTBECT HOHHBIﬁ, HO IIpu 3TOM

OTBETA, CTEMEeHb | JIOMYIIeHa CyIlleCTBEHHAs
OCO3HAHHOCTH, ommOKa, iR 0 HETIOJIHBIH,
TMOHUMAHUS ~ W3YYCHHOTO | HECBSI3HBIM.
Marepuana, 4YeTKOCTb U
TPAMOTHOCTH PEUH.

«2» YCTHBIA OTBET MOJHOTa W MPaBUIBHOCTH | IPU OTBETE oOHapyX)eHO
OTBETA, CTETIeHb | HETIOHUMAaHHE YYaIuMCs
OCO3HAHHOCTH, OCHOBHOT'O coJiepKaHus
MOHUMAHUS ~ U3YYCHHOTO | yueOHOTO Marepuaia WA
Marepuana, 4YEeTKOCTbh U | JOIMYIIEHBI CYILIECTBEHHBIE

T'paMOTHOCTBE pPE€YH.

OLIMOKHU, KOTOpBIE yJalluics He
CMOT UCIPABUTH NPU HABOISALINX
BOIIPOCAX YUHTEJIS.

CH>» CH
—~ Al

31




GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE

YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 32

Ouenka | ®opma Kpurepun ouenuBanust | [lokasarenu oneHuBaHUS
KOHTPOJIs

«S» MpaKkTUYeCcKast MOJIHOTa M MPAaBWJIBHOCTH | paboTa BBIIIOJIHEHA TOJTHOCTHIO U
pabora, BBITIOJTHEHHS pAOOTHI MPaBUJILHO; C/CJIaHbI IPABUIIHHBIC
naboparopHast BBIBOJIBI.
pabora

«4» MpaKTU4YECcKast MOJIHOTA U IPAaBWJIBHOCTh | paboTa BBIMIOJIHEHA MPABUIIBLHO C
pabora, BBITTOJIHEHUS pabOTHI Y4€TOM 2-3 HECYIECTBEHHBIX
naboparopHast OIIMOOK, UCIPABIIEHHBIX
pabora CaMOCTOSITENILHO 110 TPEOOBAHUIO

IPEnoIaBaTelsl.

«3» MpaKTUYecKast MOJIHOTA ¥ IPABUJIBHOCTh | pa0O0Ta BBIMOJHEHA TPABUIIHLHO HE
paborta, BBITIOJTHEHHS paOOTHI MEHee YeM Ha MOJIOBUHY WIH
nabopaTopHas JOTyIIeHa CYIIeCTBEHHAs OIIHOKa
paborta

«2» MpaKkTUYeCcKast MOJIHOTA U IPAaBUJILHOCTh | JOMYIIEHHI 1Be (1 Oosee)
pabora, BBITIOJTHEHHS PAOOTHI CYILIECTBEHHBIC OIMOKHU B XO/I€
nabopaTopHas paboThl, KOTOpBIE OOyUaIOIIUICS HE
pabora MOYET UCTIIPABUTH JIAXKe IO

TpeOOBaHUIO MPETOAaBaTeIsl.

Ouenka | @opMa KOHTPOJISA Kpurepumn oueHuBaHust IMoka3aresnu

OLICHUBAHUS

«5»

TECTOBOC 3a1aHUC

MMPpaBHUJIILHOCTL OTBETA

86-100% mpaBHIBHBIX
OTBETOB Ha BOIPOCHI

«4»

TECTOBOC 3aaHUC

MMPaBHUJIILHOCTb OTBETA

71-85% mpaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«3»

TECTOBOC 3aaHUC

MPpaBHUIIBHOCTL OTBETA

51-70% mnpaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«2»

TCCTOBOC 3a1aHUC

MPpaBHUIIBHOCTL OTBETA

0-50% mnpaBUIBHBIX
OTBETOB Ha BOITPOCHI

3ammTa KeiicoB: MpeAcTaB/ieHne Pe3yJIbTATOB pellleHusl KeiCcoB.
Kpurepnu onieHuBaHMs YCTHOTO COOOIICHMSL:

Kpurepun
OLICHUBAHNA

Banibl

1 6aaa 2 0ayi1a

3 0aL1a
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1. CooTBercTBHE
COZIepKaHMs JOKJIaaa
3a9BJIEHHOU TEME

cojiepXaHue JoKIaaa
JIAIIL YACTHYHO
COOTBETCTBYET
3asBJICHHOI TeMe

cojiepKaHue
JOKIaa, 3a
HCKIIIOUCHHEM
OTJICbHBIX
MOMEHTOB,
COOTBETCTBYET
3as1BJICHHOU TEME U
B IOJIHOW Mepe €€
pacKkpbIBaeT

coEpKaHUE JOKIaaa
COOTBETCTBYET
3as1BJICHHON TEME U B
MOJTHOM Mepe e€
packpbIBaeT

2. CreneHb
PACKPBITHUS TEMBI

packpbITa Majas 4acThb
TEMBI; TTIOMCK
uH(pOopMaluu IpoBeAEH
MMOBEPXHOCTHO; B
U3TI0’KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYIMHOCTh

TEeMa pacKphITa
XOpOIIIo, HO HE B
IIOJIHOM O00BEME;
UHPOpPMALIUU
IPEICTABICHO
HEJ0CTaTOYHO; B
OTIEILHBIX CIYYasx
HapyIICHA JIOTHKA B
U3II0KEHUH
MaTepuana, He
COBCEM JIOCTYITHO

TEMa pacKphITa
MOJTHOCTHIO;
Npe/ICTaBJICH
000CHOBaHHBIN 00BEM
uHpopmanuu;
U3JI0’KEHUE MaTepuaia
JIOTHYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TIepeiaTh
co/iepXaHue JoKiIaia
B BH/JIC MIPE3CHTAIINHN

U3 IPE/CTaBICHHOM
IIpe3eHTAlM1 HE COBCEM
MOHSATHA TeMaTHKa
UCCJIEIOBaHMSI, eTaln
HE PacKpBITHI

Ha OCHOBE
MPEICTaBICHHON
Npe3CHTAIN
¢dhopmupyercs
o01iee MOHNMAaHKe
TEMAaTUKH
UCCIICIOBAHMUS, HO
HE SICHBI JICTaJIH

Ha OCHOBE
MPEJCTABICHHOMN
MIPE3CHTALUU
dbopMupyeTCst TOJIHOE
MOHUMaHNE TEMAaTUKHU
WCCIIeI0BaHMUS,
PaCKpBITHI JETaIH

Kpurepun onieHMBaHUs MPE3ECHTALNHN

Kpurepun bannbl
OlLIeHUBAHMS
0 1 2
MIOJIHOTA uH(popManus, nHpopmanus, MIPE3EHTALNS
MCIIOJIb30BaHUs UCIIOJIb3yeMasi B MIPE/ICTABICHHASI B | COAECPIKUT MOJIHYIO
y4eOHOro Marepuana | Ipe3eHTalHH, He Mpe3eHTalHH, U YETKYIO
OTHOCHUTBCS K TEME OTHOCHUTCS K TeMe, | nHpopMmaruio,
HO HEJ0CTaTOYHO JOCTaTOYHYIO JUIs
MIOJTHO PACKPBIBAIOT | OPMHUPOBAHUS
ee coJlepiKaHue MIpe/ICTaBICHUS O
TEME
JIOTHKa MaTepuan MaTepuan MaTepuall,
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H3JIOKCHUAMATCpHUAlla MMpE3CHTAIU HE IMPE3CHTAlUU HpI/IBCI[eHHHﬁ B
B COOTBETCTBHUHU C COOTBGTCTByeT TEMEC, YaCTUYHO Hpe3eHTaLII/II/I
IJITAHOM M TEMOU IIJIaHa HET COOTBETCTBYET TEMC | ITOJTHOCTBIO
3adaHUusA 3aJaHus, I1J1aH COOTBCTCTBYIOT
IMOCTPOCH HE TOYHO TEMEC 3aJaHUA U
COCTaBIICHHOMY
IUIaHY

TEPMHHOJIOTHYECKAs
opdorpapuyeckas
rPaMOTHOCTh

B IIPE3CHTAIINU
MPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TEPMUHBI TPUMEHECHBI
IO CYIIIECTBY

B IIPE3CHTALIUU
MPUCYTCTBYIOT
opdorpaduyeckue
OLIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

B IIPE3CHTALIUU
OTCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
MPUMEHEHBI BEPHO

AKKypaTHOCTh H pe3CHTAIHS Hpe3eHTAINs Ipe3eHTaIHs
OPUTHHAIILHOCTH MOCTPOCHA 0€3 y4eTa | MOCTpoeHa ¢ IIOCTPOCHA B
MIOCTPOCHHSI KOMITO3UIUH Y4ETOM TPEOOBAHHI | TIOJTHOM
ciainos, 6e3 K 0()OPMIICHHIO, HO | COOTBETCTBHUHU C
COOJTIOICHHST HET eJMHOTO TpeOOBaHUSMU
TpebOBaHUH K odopmIIeHHS odopmIIeHHUS,
mpudTam u ClIaiIoB UCIIOJIb30BaH
[[BETOBOMY OPUTHHATHHBIH
0(pOPMIICHHIO MOJIXOJ K
o OopMIICHUIO
ClIaIoB

IIkana nepeBoaa 6a/1710B B 0TMETKY

17-15 6annos - «5»

14 - 9 6annos - «4»

8-6 6anoB -«3»

Menee 6 6a510B UM OTCYTCTBUE PAOOTHI - «2»

JJ1s IpOMeKyTOYHOM aTTecTaluu

1 u 4 3apanme — mo 3 6aauaa, 2 u 3 3amanme — mo 2 6asaa, 5- 15 3aganme — 1
oaaullonydyennsle oOyuaromumcsi Oayuibl 3a BBIIOJIHEHHWE BCEX 3aJlaHUN CYMMUPYIOTCA.
CymMmapHbIil 6a1 mepeBOJUTCS B OTMETKY MO MATHOAJUILHOM IIKajie ¢ y4€TOM PEKOMEHyeMOil
IIKaJIbl IEpeBoa:

Ouenka | @opma KOHTPOJIA Kpurepumn oueHnBanus IHokazarenu
OLICHUBAHUS

«» Kontponbnas padota MPaBUIILHOCTH OTBETA 18-21 Gayn

«4» KonTtposnbHas pabora IIPaBWJIBHOCTbh OTBETA 14-17 Gannos

«3» KontponbHas padota MPaBUIILHOCTH OTBETA 10 -13 GamioB

«2» KonrtponbHas pabora MPABUIBLHOCTH OTBETA 12 GannoB U MeHee
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5.YCJIOBHUSA PEAJIM3ALIMU TPOI'PAMMBI JTUCIUTIJIMHBI

5.1.Ans peanuzaniyi IporpaMMbl y4eOHOW JUCHUIUIMHBI JOJDKHBI OBITH MPETyCMOTPEHBI
CIEAYIOLINE CIIELHAIIbHBIE TIOMEILECHHUS:

JUia peannzanuy MporpamMMbl JUCHMITIMHBI JOJDKHBI ObITh IPEIYCMOTPEHBI CIEAYIOLINE

CHelMallbHbIe TOMEIICHUA: Y4eOHBIH KaOMHET XUMUU W/HWIK y4eOHOW XHMHUYECKOH
1abopaToOpUH.

Ob6opynoBanue  y4eOHOro Ka0uHeTra (HarJasiiHbIe nocoous): HaOOpbI
[IAPOCTEPIKHEBBIX MOJIEJICH MOJICKYJI, MOJEIIA KPUCTALUTHISCKUX PEIICTOK, KOJUIEKIIUU MTPOCTHIX
U CJIOKHBIX BEIIECTB W/WJIM KOJUICKIMHU MOJMMEPOB; KOJUICKIUS TOPHBIX MOPOJ U MHHEPAJIOB,
tabmuia Menneneesa, yueOHble puibMbl, H(poBbIe 00pa30BaTENbHBIE PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMITBIOTED C YCTPOHCTBAMHU BOCIPOW3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEAHA-IIPOCKTOP C OJKPaHOM, MYIbTUMEAMIHAs JIOCKa, yKa3Ka-
Ipe3eHTep AJIs IPE3CHTALUN.

OobopynoBanue J1adoparopun M pado4YMx MecT JaA0OpPaTOPUM: MEH3YPKH, MHIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, IPEIMETHBIE U MOKPOBHBIE CTEKJIA, MIIAHIIECTHI
JUISL KamelbHBIX peakiuii, ¢umpTpoBaibHas Oymara, MpPOMBIBATIKU, CTEKISIHHBIE IPOOUPKH,
pe3uHOBBIe TMPOOKH, (oHAPHUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC ITAJIOYKH, IITATUBBI IS
POOUPOK; MEPHBIC MIJIMHIPHI, BODOHKU CTEKJISTHHBIC, BOPOHKH JICTUTCILHBIC [IIHHAPUICCKUE
(50-100 mu1), cTynmku ¢ eCTHKOM, GappopoBbIe YAIIKH, MUAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJiisi, YacoBBIC CTEKJA, OSJICKTPOIUIUTKH, JIA0OPAaTOPHBIC IITATUBEI, CIHUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Uil MOTYYEHHs Ta30B (WM MPOOMpKa C Ta300TBOIHON TpyOKoOM), AepKaTrenu
JUTSE TPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/laTOUHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu); mImaTeny; THHIIETHI; TUTEJIbHBIE IIMUIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 mm) u Mepsle konOwel (25, 50, 100 u 200 mui), BoasHas OaHs (MU
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHM, KOHWYECKHe KOJObI st TuTpoBanus (50 u 100 mo);
WHIWKATOPHBIC TIIOJIOCKMA IS ompereneHus pH W craHmapTHas WHIUKATOpHAs IITKaJa;
YHHUBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mu (wnu no3atopst Ha 1, 5 u 10 mut), OropeTku
JUISl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopatopHbie W/UTU aHATTUTUYECKUE
Bechl, pH-MeTpbl, CylmmibHbIHN mKad, u Ap. 1abopaTopHOoe 000pyAOBaHUE.

6.MupopmannoHHoe obecniedeHHe Peaiu3aluu MPOrpaMMbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEUHBIH (DOHI 0Opa3oBaTeIbHOW OpraHu3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIBb30BaHMs B 0Opa30BaTENbHOM IIpoOIecce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMsL.

6.1. OcHoBHBIE H31aAHUSA
1. Homommuckuii, . . Xumus: ygebnux mas 10 (11) kmacca oGmieoOpa3oBaTenbHBIX

opranuzaiuii. Yrinyonéususiii ypoenp : yueObnuk / WM. W. Hosommuckuii, H. C.
HoBommHckas. - 5-e uza. - Mocksa : OOO «Pycckoe cnoBo — yueOHHK», 2020. - 440 c.
- (®I'OC. NunoBanuonHas mkona). - ISBN 978-5-533-00484-8. - TekcT : 2IeKTpOHHBII.
- URL: https://znanium.ru/catalog/product/2044115 (mata oGpamenus: 26.05.2025). —
Pexxum goctymna: mo noamucke.
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6.2. OcCHOBHBIE YJIEKTPOHHbIE U3TAHUSA
1. hvsh.ru — Xypuan «Xumust B IIKOJICH.

2. https://postnauka.ru/themes/chemistry — nekmum 1o xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)HayaHo-nonyaspHbIi TPOEKT «DJIEMEHTHI OOJIBIION
Haykm» ((DU3MKA, XUMHS, MATEMATHKa, aCTPOHOMMSI, HAYKH O KH3HH, HaykHu o 3emuie). HoBoctn

HAayKH, KHUT'H, HAYYHO-TIOIIYJIAPHBIC CTATbU, JICKIUH, SHIIUKIIOIICANH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHO-TIonyJisipHOTO KypHana «llorenumany. XKypnan uzmaércs ¢ 2005 r., ¢ 2011 r. —
pasaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayyHO-TIOIYJISIPHOTO XKypHasia « XUMHUA U sku3Hby. JKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpsITas AyIeKTpoHHAsE OubIMoTeka XxuMudeckoro nopraia «Chemnet», comepkut yueOHbIe U
HH(i)OpMaI_II/IOHHBIe MaTCpHrajbl 1JIs1 IIKOJbHHUKOB U y‘IHTeJIefI. B Helt MoxHO HalTH y‘le6HI/IKI/I 1o
oOuieil 1 HeOpraHM4eckol XUMHUHM, OPraHUYEeCKOW XUMHUH, MYJIbTHUMEIuaMaTepuaibl, a TaKxkKe
3aauu XUMHUYCCKUX OJIUMIIMAA C PCIICHUAMH, 3aJdadl BCTYHNHUTCIBbHBIX 3K3aMCHOB [JIA
aOUTYpPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WNndpopmannonnsle mMarepuasbl 00 onumnuagax: MOCKOBCKOM ropojckoi, Bcepoccuiickoit,
MeHﬂeHeeBCKOﬁ, MG)KHYHaPOHHOﬁ. HpI/IBeI[eHBI 3aJlaud TCOPCTHUUYCCKUX H OKCIICPUMCHTAJIbHBIX
TYpOB, IOJPOOHBIE PEUICHUS, CIIUCKU U PoTorpaduu modeuTeIeH.

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

Cucrema JUCTAHIIMOHHOI'O 06y‘IeHI/I}I, HaIllpaBJICHHAA B IIEPBYIO O4YCpPCAb HA IIOATOTOBKY K
OJINMITHA/IaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoanoi. CalT cCoOaepKUT OrpOMHOE
KOJIMYCCTBO 3a4a4, CIrpyHIIMPOBAHHBIX KaK IIO TEMaM, TaK MW II0 OJIMMIIMAJaM. IIo Bcem
OCHOBHBIM pazJiellaM XUMHUHU TNPUBEIEH TEOPETUUYECKUH MaTepuan U pa3o0paHbl pelieHus
TUIIOBBIX 3a1a4.

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

[Topran mno HaHoTexHosorussM. OCHOBHas I1eb — pa3BUTHE O00pa3oBaHud B oOnacTu
HAHOTEXHOJOTHH U MMOATOTOBKA K MHTCPHCT-OJIMMIINAZIC 110 HAHOTCXHOJIOTHUAM.

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

Hanéxnasa cnpaBouHas wuHOpMamus O XHMHUYECKHMX JJIEMEHTaX M HMX CBOMCTBax (Ha

AHTJIMICKOM SI3BIKE).
10.  http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3pIuHbIi CAUT O CBOMCTBAX XUMHUYECKHUX JIEMEHTOB.

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

Hexommepuecknii caliT OHJIaliH-00pa30BaHus, COJEPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX
KYpCOB M BUJICOJEKIUN ISl IIKOJBbHUKOB, CTYJICHTOB U y4uUTeNEH. ECTh HECKOJIBKO KYpPCOB IO
XHUMUH.

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

Caiit Chemical AbstractService — camblii aBTOPUTETHBIM B MHpe XUMHU MHYOPMALMOHHBINA
MHTEpHET-pecypc (CalT MIaTHbIN).

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

[TopTan no opraHMuecKo XMMUU Ha aHTJIMMCKOM SI3bIKE.

14.  http://www.xumuk.ru
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PIrYTHUC

GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
YYPEXIEHME BbICHIET'O OBPA30OBAHVIA

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVCA»

CMK
PIYTUC

Aucm 37

CaiiT 0 XMMHUU: KJIacCu4ecKue y4eOHUKHU, CIIPAaBOYHUKH, SHIUKIIONEIUH, TIOUCK OPraHUYECKUX U
HEOPraHWYECKHUX PEaKLUN, COCTABICHUE YPAaBHEHUN PEaKIUi.

15.

http://orgchemlab.com/

Caiit, MOCBAIMEHHBIN TPAKTUYECKOMN paboTe B TabopaTopuu
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