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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

1.1 MecTo AUCHMIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbI:

YueOHasi TUCHUIUIMHA «XHUMUSD» SBISETCS 00s13aTEIbHON YacThio 00111e00pa3oBaTeIbHOTO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTelNbHON NPOTPaMMbI 0 CHEIHMAIBHOCTH
40.02.04 FOpucnpyaeHuus.

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero oopazoanus ¢ yuerom @I'OC CIIO no cniennansrocty 40.02.04 FOpucnpyaeHumst

Juciumninaa Hanpasiena Ha popmupoBanne OK 1o crnienuaibHOCTH:

Koo Haumenosanue komnemenuyuu
KoMnemeHyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpoQecCHOHANBHON 1eATeTbHOCTH
MPUMECHHUTEIHHO K Pa3JIMYHBIM KOHTEKCTAM;
OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIeH Cpelbl, pecypcocOepexeHHIo,
NPUMCHSTh 3HAHUS 00 W3MEHCHHWM KIMMaTa, MPUHIMIBE OepeKIUBOTO
MIPOU3BOJICTBA, Y (PEKTUBHO NEICTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX

1.2. Heaun u miianupyemMble pe3yibTaTbl 0CBOCHHUS TUCHUTIINHBI:

Lenu AMCHUIUIMHBL:

®opMupoBaHUE y CTYACHTOB MIPEICTABICHHS O XUMUUECKON COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpPA KaK OCHOBBI MPUHSTHS PELICHUN B )KU3HEHHBIX M IPOU3BOJACTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Ccpee.

1.3 Mnanupyemsble pe3yabTaTbl OCBOEHHsSI 001I€00pPa30BATEJbLHON AUCUMIIMHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIC H METANPeIMETHbIC) Pe3yIbTATHI:

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/Zy, OCO3HAHHE IEHHOCTU MacTepCTBa, TPY10Jt00ue;

- TOTOBHOCTh K aKTHUBHOHM JEATEIBHOCTH TEXHOJIOIMYECKOH M COIMAJbHOM HaNpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh U CaMOCTOSITENbHO  BBIIOJHATH  TaKylo
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM chpepam npopeccCuoHaIbHON JesITENbHOCTH,

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOATENIbHO (OopMyIHpOBaTh W aKTyaJM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBIH NMPHU3HAK WM OCHOBAHHUS JUIS CPaBHEHMs, KiIacCU(UKAIUH U
00001IeHN ST,

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

- BBISIBIIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHSI B PACCMATPUBAEMBIX SBIICHHSIX;

- BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OILEHHBATH COOTBETCTBHE pPE3YyJbTATOB IEISM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIUIEHHUE MTPH PELLICHUN )KU3HEHHBIX MPO0JieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
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- BJIaJIeTh HABbIKAMHU Y4e€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW JeATEIbHOCTH, HaBBIKAMU
pasperieHus mpooieM;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3aJ1auy, BbIIBUTATh TUIIOTE3Y €€
pElIeHUs, HAXOJIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh apamMeTphbl
U KPUTEPUU PELICHHUS,

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

- YMETb MIEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U IPAKTUYECKYIO 00JIACTH KUZHEICITCIIbHOCTH;
- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX O0sacTei;

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

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIBHON U COIUAIBHOM MPAKTUKE

B 00.1acTH HEHHOCTH HAYYHOT'O TO3HAHMS:

- c(OpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JMAJOTe KYJbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE S3BIKOBOM W YHMTATEIBbCKOW KYJIBTYpPHl KaK CpPEACTBA B3aMMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

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

OgjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBbIKAMHU MOJIYYeHUS] MHPOPMAIIMU U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHLHO
OCYIIECTBIISITh MOMCK, aHAJIU3, CUCTEMATU3AlUI0 U UHTEPHpeTalio HHGOPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- cOo3JaBaTh TEKCTHl B Pa3IMUYHBIX (hopMaTax ¢ y4yeTOM Ha3HaueHUs MHPOpMAIUU H 1IeJeBOI
ayIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OPMY TIPEICTABICHUS 1 BU3YaIH3allUU;

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

- WCIIONIb30BaTh Cpe/icTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B pPEUICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 ¢ COOJ0JIeHHEeM TpeOoBaHUM
OPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECYpcOCcOepexeHHs], MIPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITHOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHMSI M 3alIUTHI HH(pOpMaIMU, HHHOPMAIIMOHHON 0€30MacHOCTH
JTUYHOCTH,

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOONPEIETICHUIO;

-OBJIaJIEHNE HABBIKAMH Y4E€OHO-UCCIIE0BATENHCKOM, MPOEKTHON U COITUATIBHON JIEATETbHOCTH;
OByaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAMM:

0) cOBMECTHAsI IESITEIbHOCT:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ UHIUBUIYATbHON PaOOTHI;

- IPUHUMATH IIEJIM COBMECTHOM JCSITEIHPHOCTH, OPTAHU30BLIBATh U KOOPJIWHUPOBATH JIEHCTBHS
MO0 €€ JOCTHXKEHUIO: COCTABJIATh IUIaH JACWCTBUM, paclpelneisTh pPOJd C Y4eTOM MHEHUU
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

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

- OCYUIECTBJIATH MO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IUUYHBIX CUTYAIUsX, IPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

T) IPUHSATHE ce0s U IPYTUX JIOACH:
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- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIFOAEH IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOICH Ha OIIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B 06.1acTH 3K0710rHY€CKOT0 BOCIIUTAHMS S

- chopMHpPOBAHHOCTH  SKOJOTMYECKONW KYJIbTYpbl, IOHUMAHUE BIMSIHHUS  COLUAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

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

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPEIl OKPYKAIOIIEH Cpee;

- YMEHHE POTHO3UPOBATh HEOJIArONPUSATHBIC YKOJOTUUECKUE MOCIEACTBHUS MPEANPUHUMACMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacCUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-HUCCIIEA0BATEIIbCKOM, MPOSKTHON M COLIMAIbHON JESTEIHLHOCTH.

JucuumimHapHble (MpeaAMeTHbIEe) pe3yJbTaThl 00yUeHUs :

- BJIQJIECTh CUCTEMOM XMUMHUUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE IMOHATHUS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JICKTPOHHas 000J0YKa aroma, s-, p-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JIJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEeM, VYIJEPOJHBINH CKEJET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psid, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COSTUHEHHU S, OMOJIOTMUYECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, >KUpBI, OETKHU), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKHUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENBbHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HOHHOTO OOMEeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAS M CCOITHAITHA, OKHCIIUTEINb,
BOCCTaHOBHUTEINb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsI opraHuyeckux BemectB A.M. byrtiepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoauueckuii 3akoH J.M. MengeneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W 0O€30MacHOM HCIOIb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKa;

- YMETb BBIBIIATH XAPAKTEPHBbIE NPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUM, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHWM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OPraHUYECKUX BEIIECTB M MX IPEBPALLCHUMN; BBIABIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh WCIIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOAHOIO COH03a
TEOPETHYECKOW U MPUKIIATHON XUMUU U TPUBHATHHBIC HA3BaHUS BAXKHEHIIMX BEIIECTB (DTHIICH,
alneTulieH, TauIepuH, (eHon, Qopmanpaerun, yKCycHas KHCIOTa, TJIHMIHWH, YrapHBIA ras,
VIJIEKUCIIBINA Ta3, aMMHaK, TallleHas W3BECTb, HETaIlleHasi U3BECTh, MUTHEBASI COJA U JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX
peakiuii, OOBSICHATh MX CMBICI;, TTOATBEPKIATh XapaKTEPHbIE XMMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOLMMHU IKCIEPUMEHTAMH U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLINN;

- yMETh YCTaHABJIMBATH MPUHAMNICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX W OPraHHYEeCKUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyIIaM COCIMHEHUW, XapaKTEepU30BaTh MUX COCTaB U
BOKHEUININE CBOWCTBA;, OMNpEACNITh BHUIbI XUMHUYECKHX CBs3eld (KOBaJIeHTHAas, WOHHAasi,
MeTaJIJTNYecKasi, BOJOPOIHAsS), TUIBl KPUCTALIUYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIIMPOBATH
XUMHYECKHUE PEAKIINH;
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- copMHUpPOBaATh MPEJCTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, POJU XMMHUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUY MBIIIUICHUSI U KYJIBTYPbI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHUs MPaKTHYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpee;

- YMETh IPOBOAUTH PACUETHI IO XUMUYECKUM (OpMYJIaM U ypaBHEHUSM XUMHUECKUX PEaKIIHil C
UCTIOJIb30BaHUEM (DU3MYECKHX BEIMYMH, XapaKTEPHU3YIOUIMX BEIIECTBA C KOJUYECTBECHHOMH
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA; UCIOIb30BaTh
CHUCTEMHBIE XHWMHMUYECKHE 3HAHUS IS MPUHATUS PEIICHHWH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUJIAaHUPOBATHh U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (TPEBpaAICHUSI OPraHUYECKUX
BEILLECTB MpPHU HArpEBaHUM, IOJYYEHHE JTUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAYECTBEHHbIC
peaKky Ha aJbJETUAbl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB IIpH HarpeBaHHH,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEAeNsTh CPEAy BOIHBIX
pacTBOpOB, KauyeCTBEHHBIC PEaKUWU Ha Cyinb(dar-, KapOoHAT- M XJIOPHI-aHWOHBI, HA KaTHOH
aMMOHHUS;, pelIaTh JKCIEpPUMEHTaNbHbIC 3ajadyud 1o TeMaM "Metamel" u "Hemetamner") B
COOTBETCTBUH C TpPAaBWIAMH TEXHUKH OE30MACHOCTH MPH OOpaIleHWH C BEIIECTBAMH U
71ab0paTOpHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3YAbTaThl XMMHYECKOTO HKCIEPHUMEHTa B
dopMe 3anucu ypaBHEHMH COOTBETCTBYIOLIMX PEAaKLMM U (OpMYyIUpOBaTh BBIBOABI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMEThb aHAJU3UPOBATh XMMUYECKYI0 HH(OPMALIMIO, MOJYy4aeMyK M3 Ppa3HbIX HCTOYHHKOB
(cpenctB MaccoBoii nH(MopMaluu, cetb IHTepHET u Apyrue);

- BIAJCTh OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUS BEUIECTB M XHWMHUYECKHUX SIBJICHUU
(HabnroieHue, U3MEpeHue, HIKCIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM XUMUYECKUX PEAKIIUH C
UCIIONIb30BaHNEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CHUCTEMHbIE XHWMHMYECKHE 3HaHUsA Mg MPUHATUA PEIIEHHWd B KOHKPETHBIX JKW3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM

- YMETh IUIAaHUPOBATH U BBINOJHATH XUMUUYECKHI 3KCHEPUMEHT (MPEBpaIIEHUs] OPraHUYECKUX
BEUIECTB NP HArPeBaHMM, IOJYYEHHE OSTUIEHA M M3YyYEHUE €ro CBOICTB, KayeCTBEHHbIE
pEaKIuu Ha albJeruJbl, KpaxMmall, YKCYCHYIO KHCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
[[BETHBIE PEaKIMM OEJIKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpENeNsTh CPEeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIE 3a7auu no TeMaM "Metamnel" u "Hemeramnser") B
COOTBETCTBUHU C TMpaBWIAMU TEXHUKM OE€30MacHOCTH TpH OOpallleHWH C BEIIECTBAMHU H
71a00paTOpHBIM 00OpY/IOBAaHUEM; NPEIACTABIATH PE3YJIbTaThl XUMHYECKOI'O HKCIEPUMEHTa B
dbopMe 3amrcu ypaBHEHHI COOTBETCTBYIOIIUX peakiuii U (GOpMyIUpOBaTh BHIBOABI Ha OCHOBE
ATUX PE3yIbTaTOB

- copMUpOBaTh MPECTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIU XUMHUHU B MMO3HAHUU SIBIICHUU MPUPOJIBI, B (GOPMUPOBAHUHU MBIIIJIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW TPaMOTHOCTH, HEOOXOIUMOU ISl pEHICHUS MPaKTHYECKHX
3a]a4 1 HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

- YMEThb COOJIOAATh MpaBUiIa 3KOJOTMUYECKH IeIeCO00Pa3HOro MOBEACHHS B OBITY M TPYJOBOM
JESTENIbHOCTH B IIEJIIX COXPAHEHHs] CBOETrO 3/J0POBbsi U OKpYKAaIOLIeH MPUPOAHON Cpebl;
YUHUTBIBATh OMACHOCTh BO3JICUCTBHS HA KMBBIE OPraHU3Mbl OINPECICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTeNs MPEIEIbHON JOIMYCTUMOM KOHIIEHTPALIVH.
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PIYTUC

Aucm 7

2. CTPYKTYPA U COAEP KAHUE OBIJ_[EOEPA3OBATEJII)HOI71 JUCIHHUIIINHBI
2.1. O0beM JMCHUIIMHBI K BHAbI YUeOHO# padoThI

Buj yueOHoi padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrpPaMMbl JHCHUIINHBI 46
B T.4.

OcHOBHOe coiep:KaHue 40
BT. 4.:

TEOPETHUECKOE 00yUueHue 21
NPaKTUYECKUE 3aHATHS 9
n1abopaTOpPHBIC 3aHATHS 10
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHne 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TeopeTudecKoe o0ydyeHne 2
IIPAKTUYECKUE 3aHATUS 4

Ipomexyrounas arrectamus (nuddepeHInPOBaHHBIN 3aUeT)

2 cemecTp




DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
R y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 8

2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(eCcCHOHATBLHO-OPUEHTUPOBaHHOE), | O0bem yacoB ([Dopmupyembie
pa3iesioB M TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOYJIb 46 KOMIIeTeHIIUH
1 2 3 4
Pa3nen 1. Teopernueckue 0CHOBBI XUMUM
Tema 1.1. Coaep:xanue y4eOHOro MaTepHuaJia OK 01
OcHOBHBIE ~ XMMHYECKHE | XUMHYECKUH dJIeMEHT. AToM. Snapo aroma, W30TONBL.  JJIEKTPOHHAs  000JOYKA. 1
MOHSTUS u 3aKOHBI, | DHEPreTHYECKUE YPOBHHU, TMOAYPOBHH. ATOMHBIC oOpOuTanu, S-, P-, O- 3JIeMEHTHI.
CTpOECHHE aToMOB | OcOOEHHOCTH pacHpeeNieH!s] AJIEKTPOHOB MO OpOMTalsiM B aToMax 3JEMEHTOB MEpPBBIX
XUMHYECKHX DJIEMEHTOB YeThIPEX NEPUOI0B. DICKTPOHHAs KOHPUTypalus aToMoB. OCHOBHbIE XUMUYECKUE 3aKOHBI
IlpakTH4yecKkue 3aHATHSA
[Ipaktuueckas pabora Nel. «OcHOBHbBIE KOJUYECTBEHHBIEC 3aKOHBI B XUMHH M PACUETHI 110
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».
OTHocuTeNbHBIE ATOMHAs U MOJIEKyJIsipHas Macchl. MounspHas Macca. KonnuecTBo BeliecTsa.
MaccoBast o5 BeuiecTBa. 3akoH ABorajapo. MomsipHblii 00beM ra3oB. OTHOCHUTENbHAs 1
IUIOTHOCTh Tra30oB. PacueTsl MO ypaBHEHUSM XMMMUYECKHUX pEakUUi C HCIOIb30BaHUEM
MacCOBOM JI0JIM BENIECTBA, 00beMa (HOpMaJIbHbIE YCIIOBHS) 'a30B, KOJMYECTBA BELIECTBA
Tema 1.2. OcHOBHOE coJiep:KaHue OK 01
Ilepuopndeckuii 3akoH U | [IpakTHYeCKHe 3AHATHS
Heprosmyeckas — cucrema [TpakTryeckas pabota Ne2. «3ydeHne nepuon4eckux 3aKOHOMEPHOCTEH M UX B3aUMOCBS3H 1

XUMHUYECKUX  DJIEMEHTOB
J. W. Mennaeneea, ux
CBA3b C  COBPEMEHHOU

TEOpHUEN CTPOEHHUSI aTOMOB

CO CTPOCHUEM aTOMOB.

Ilepnognueckas cucreMa xumudeckux diuemMeHToB [I.M1. Menneneesa. CBsA3b NEPUOANUECKOTO
3akoHa M [leprogmyeckoil CHCTEMBI XUMHUYECKHX JJIEMEHTOB C COBPEMEHHON TeOopHuel
CTPOEHHMS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBONCTB XUMHUYECKHX DIIEMEHTOB,
o0pa3yeMbIX UMH IPOCTBIX U CJIOXHBIX BEUIECTB IO TpymnnaM u nepuonaaMm llepuonnyeckoit
CUCTEMBI. 3HAa4YEHHME IEPHUOJUYECKOIO0 3aKOHA M CHCTEMBl XMMHUYECKUX 3ieMeHToB J[.U.
MenpeneeBa B pa3BUTHU HAYKH.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMUYECKHUX JJIEMEHTOB U MEPUOJUYECKUM
W3MEHEHUEM CBOMCTB XMMHMYECKHMX DJJEMEHTOB M HX COCIWHEHHHA B COOTBETCTBUHM C
nonoxxkeHueM  Ilepuogmueckoit  cucremsl.  PemieHne  ImpakTHKO-OPUEHTHUPOBAHHBIX
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TEOPETHYECKUX 3aJaHUi Ha XapaKTEePU3alMI0 XHMHUYECKHX JJIEMEHTOB «MeTtammueckue /
HEMCTAJINIMYCCKUEC CBOﬁCTBa XUMHUYCCKUX DIJIEMCHTOB B COOTBCTCTBHUH C HUX BHGKTpOHHBIM
CTPOCHHEM U TIOJIOKEHHEM B TMEPUOAMYECKOM CHUCTEME XHMHYECKHX 23ieMmeHToB JI.M.
Menneneena

Tema 1.3. Conep:kanue y4eOHOIro MaTepuaa
Crpoenue BCILICCTBA | Crpoenne BemecTBa. XUMHUYECKAs CBA3b. BBl XMMUYECKOH CBA3M (KOBAJIEHTHAs HEMOJISAPHAS OK 01
U 1pupofia  XUMHUACCKOM |y monspHasi, HOHHAs, MEeTAJUTMYeCcKas). MexaHi3Mbl 00pa30BaHUsI KOBAJCHTHON XUMHUYECKOM
CBA3H. MHuoroo6pasue |cpgsy (oOOMEHHBIH M  JIOHOPHO-aKIENTOpHBIM). BomopomHas cBsa3b.  BalleHTHOCTS.
BCIICCTB DnekTpooTpuIaTelibHOCTh. CTeneHb OKuciIeHusl. MIOHbI: KAaTHOHBI M aHHOHBI
IlpakTHyeckue 3aHATHA
[Tpaktuyeckas pabora Ne3. «CTpoeHHE BEIIECTBA U MPUPOIa XUMUYECKOM CBS3HY.
JleMoHCTpanus MojeNned KpUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpWUJ HaTpusl), aTOMHOMN
(rpadut u anMmasz), MOJEKYIAPHON (YIICKUCHBIN Ta3, UOM), METAITHYeCKON (HAaTpUi, MarHuu,
Menpb). Pemenne nmpakTH4eckux 3aJaHuil Ha COCTaBJICHUE AJIEKTPOHHO-TpadudecKux (hopmyi
snemeHToB 1—4 nepuogoB
Tema 1.4. Conepskanue y4eGHOro MaTepuasia
Knaccuduxanmus, Knaccudpukanus HeopraHuueckux BemecTB. HoMeHKIaTypa HEOpPraHMYeCKHMX BEIIECTB OK 01
H HOMCHKJIATYPA |(okcuapl, TMAPOKCHIBI, KUCIOTHI, COJM). BeliecTBa MONCKYISPHOTO U HEMOJICKYJISIPHOTO

HCOPTaHNYCCKUX BCIICCTB

CTpoeHMs. ArperaTHble COCTOSHUSI BemiecTBa. Kpucramnumueckue u aMop(dHbIE BEIIECTBa.
3aKOH TIOCTOSHCTBA COCTaBa BelIeCTBA. THUIBI KPUCTAIMYECKUX PELIETOK (aToMHas,
MOJIEKYJISIpHasi, MOHHas, MeTajulnyeckas). 3aBUCHUMOCTb CBOWCTBAa BEIIECTB OT THIA
KPUCTAIUIMYECKOUN PEIIETKH

IMpakTuyeckue 3aHATHSA

[TpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPTaHUIECKUX BEIIECTBY.

Pemenne mnpakTUYecKUX 3aJaHUil MO KJIACCU(HUKAIMM, HOMEHKJIAType W XHUMHYECKHM
(dbopMyllaM HEOpPraHWYEeCKHX BELIECTB Pa3IMUYHBbIX KJIaccOB (yrapHbI Tra3, YIJIEKUCIHbIN ras,
aMMHMaK, raiieHas U3BeCTb, HErallleHasl U3BECThb, INThEBAsl COJA U JIPYruX): Ha3BaHUsS BEIIECTB
no mexayHapogHoi (MFOITAK) mnu TpuBHaibHON HOMEHKJIATYpe U COCTaBlIEHUE (POPMYIIBI
XMMHUYECKHX BEIIECTB, OMNpeJesieHHe NPUHAUIKHOCTH K Kiaccy. ITouck mHdopmanmm mo
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Ha3BaHUAM, UJIeHTU(UKAaTOpaM, CTPYKTYpHBIM (hopMyiamM. AHaIN3 XMMUYECKON MHpOpMaLuy,
MOJTy4aeMOil M3 pa3HBIX HCTOYHUKOB (CPEICTB MaccOoBOM HH(OpManuu, ceTb MHTepHET u

Jipyrue)

Tema 1.5.
Turmel
peaxkun

XUMHNYCCKHUX

Conep:xanue yueOHOro MaTepuaJia

Xumuueckass peakuusa. Kraccudukanus XUMHYECKHX pEaKIMd B HEOPraHWYECKOH U
OpPraHMYECKOM XMMMH. 3aKOHBI COXPAHEHHMS MacChl BEILECTBA, COXPAHEHUS M IPEBpAILECHUs
SHEPruu IpU  XUMHUYECKUX peakuusx. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE  PEAKIUU
(YpaBHEHUS OKHCICHHUSI-BOCCTAHOBJICHUS, CTEIIEHb OKUCIIEHUS, OKMCIUTEIb U BOCCTAHOBUTEIIb,
OKHCIIUTEIIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM B IIPUPOJAE, IIPOU3BOACTBEHHBIX IIPOLECCAX H
)KU3HEIeSITEIbHOCTH OPTaHU3MOB)

OK 01

Tema 1.6.
CxkopocTh
pEeaKInu.
paBHOBeEcCHE

XUMHUYECKUX
XHUMHYECKOE

Conep:xanue yueOHOro MaTepuaJa

CkopocTh peakluu, €€ 3aBUCHMOCTb OT pa3jM4HbIX (AKTOPOB: HPHUPOJbI PEaArHpyrOIINX
BELIECTB, KOHLEHTPALMK DPEArUpYIOLIMX BELIECTB, TEMIIEPATYpbl M ILIOIAAN pPEaKLUOHHON
MOBEPXHOCTHU. TerioBbie 3PPEeKThl XUMUUECKUX PEaKIUii: 3K30- U SHAOTEPMUUYECKUE PEaKIUH.
OOpatuMble peakuuu. XuMHYeckoe paBHOBecHe. DaKTOpbI, BIUSIOINIMNE HAa COCTOSHHE
XUMHUYECKOTO paBHOBECHs (KOHILIEHTpAlMsl PEeareHTOB WJIM MNPOAYKTOB PEAKIUH, JaBJICHUE,
temneparypa). [lpunnun Jle [atense

HpaKaneCKne 3aHATHUSA

[IpakTnueckast pabora NeS. «BnusHue paznuuHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKON
peakumn».

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHauu3 (AKTOpOB, BIUSIOUMX Ha
U3MEHEHHE CKOPOCTH XMUMUYECKOW PEAKIMHU. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIUK OT
IMIPUCYTCTBUS KAaTaau3aTopa Ha IPHUMEpPE PA3IOKEHHS IEPOKCHUAA BOJOPOJA C ITOMOIIBIO
JUOKCHJa MapraHia U Karanaspl. PellleHne IpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npuMeHeHne npuHnuna Jle-Illarense st HaX0XKIEHWS HANPABICHUSI CMELIECHUS PaBHOBECHS
XUMUYECKOH peakiuu ¥ aHaiu3 (aKTOpPOB, BIHUAIOUIMX Ha CMEUICHHE XUMHUYECKOTO
paBHOBECHS

OK 01

Tema 1.7.

Conep:xanue yueOHOro MaTepuasa

10
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PactBopbl, teopus [PactBopsl. Buabsl pacTBOpoB MO COAEpKaHUIO PACTBOPEHHOI'O BEIIECTBA. PacTBOPHMMOCTS. OK 01
AIEKTPOJIUTUYECKON IlonsaTne o0 aucnepcHuIX cucremax. McTuHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas 10 OK 07
JTUCCOLIMAllMU W HOHHBIN |BemlecTBa B pactBope. [lomsitue o BomopogHoMm mokaszarene (pH)  pactBopa.
o0OMeH Onexkrponutuyeckas auccounanuss. CuibHBIE W CclIaOble AJIEKTPOJIMTHI, HEIIEKTPOIHUTHI.
Peakuuu nonsoro ooMeHa
JlaGopaTopHble 3aHATHUS
JlaboparopHast pabota Nel «[IpuroroBieHne pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 33/1aHHOI MAacCOBOH JJ0Jiel PACTBOPEHHOI'O BEIIECTBA, IPOBEACHHE
peaknmii MOHHOTO OOMEHa, OIpEeNeNeHHe Cpeabl PACTBOPOB BEHIECTB C  IOMOUIBIO
YHHUBEPCAIBHOTO MHAMKATOpa (KUCHasi, HeHTpanbHas, IIelouyHas). 3aJaHusi Ha COCTaBJICHHE
MOHHBIX peaknui. Pernienne nmpakTUKO-OPHEHTHPOBAHHBIX PACYETHBIX 3aJaHH HAa PacTBOPEI,
HCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa
Kontpoabnasi pa6ora 1 |CrpoeHue BeniecTBa U XMMHUECKHE peakiuu (1o paszaeny 1)
Pa3nen 2. Heoprannuyeckasi Xumust
Tema 2.1. Conep:kaHue y4eGHOro MaTepuasa
DH3HKO-XUMUYECKUE Mertamnel. [lomokenue wmetawioB B Ilepnoandeckoil cHUCTeMe XHMHUYECKHX JJIEMEHTOB. OK 01

CBOMCTBAa HEOPraHUYECKUX
BEILIECTB

OcoOeHHOCTH CTPOEHUsSI DIIEKTPOHHBIX O00O0JOYEK aTOMOB MeTaimioB. OOmue ¢duznueckue
cBoiicTBa MeTayuioB. CIUIaBbI METAJUIOB. DIIEKTPOXUMUYCCKUH Psjl HANPSDKCHUH METaJUIOB.
XUMUYEeCKHE CBOMCTBA BAKHEHIINX METAUIOB (HATPH, KalHii, KalbIUii, MATHUHN, aTFOMUHUM,
IIUHK, XpPOM, >eJe30, Melb) U WX coenuHeHui. OOIMe CcrocoObl TMOTYYEHUS METalIOB.
IIpuMeHeHne MeTaoB B ObITY M TEXHUKE

Hemeramner. Tlonoxxenne nemertayuioB B Ilepmoamyeckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
J.U. MenneneeBa U OCOOCHHOCTH CTpOeHHMs aToMoB. Du3nyeckue CBOICTBa HEMETAJIOB.
AnnoTponus HEMETAJUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, pochopa u yriepoaa). XuMHUeCKHe
CBOWCTBA M NpPHUMEHEHHME BAXHEHIIMX HEMETaJUIOB (rajloreHoOB, cephl, a3oTa, (ocdopa,
yriaepoja W KPEeMHHS) W WX COCOUHEHWH (OKCHIIOB, KHCIOPOACOACPKAIINX KHCIIOT,
BOJIOPOJIHBIX coeinHeHni). [IprMeHeHe BaXKHEHIIMX HEMETAJUIOB M UX COeTMHeHUN

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/IIlOB, TUAPOKCUIOB,

11
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KHCJIOT, coJiel u I[p) I'enetnyeckas CBSI3b HCOPTraHNUYCCKUX BCIICCTB, IMPHHAICKAIINUX K
Pa3JIMIHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MEHCHUH CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX
COGHHHCHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

HpaRTn'{ecmle 3aHATHUHSA

[TpakTuueckas padota Ne6. «DU3NKO-XUMHUUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIICCTBY.
CocraBiieHHE YpaBHEHMH XUMHMYECKMX PpEaKLHUH C ydacTUEM IIPOCTBIX U CIOYKHBIX
HEOPraHWYECKUX BELIECTB: METAIOB M HEMETAJUIOB; OKCUIOB METAUIOB, HEMETALIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX TMAPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérbl Macchl BemiecTBa MM 00bEMA Ira30B MO M3BECTHOMY KOJMYECTBY BEILECTBa, Macce
win 00bEMY OJHOTO W3 YYACTBYIOIIMX B pPEAaKIMU BEHIECTB, pacd€éTbl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOIYKTOB PEAKILIUHU, €CIIU OJJHO U3 BELIECTB UMeeT npumecu. Perienne
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha CBOWCTBA, COCTaB, IIOJIydeHHE M Oe30macHoe
UCIOJIb30BAHNUE BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M NpOoQecCHOHATbHON
JIESATEIbHOCTH YEJIOBEKA

Tema 2.2. Copnep:kanue yueOHOro MaTepuaja
Unentuduranus JlaGopaTopHble 3aHsATHS OK 01
HCEOPTAHITICCKIX BeMlecTs JIaGoparophas pabota Ne2 «MneHTuuKkaus HeOpraHn4eCKUX BEIIECTBY.
Pemrenne sKCriepUMEHTANBHBIX 33724 110 XUMHUYECKAM CBOMCTBAM METaNIOB M HEMETAIIOB, 110
pacro3HaBaHUIO U TMOJYYEHHUIO COCIUHEHUH METalIoB M HEMETauIoB (B3auMoJelcTBue
THJIPOKCHIA aJTFOMUHHUS C PACTBOPAMH KUCIIOT W HIeNoYel, ). MneHTrudukanus HeopraHn4eckKux
BEIIECTB C MCIOJb30BaHMEM HUX (DPU3MKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknmii. KadecTBeHHBIE peakIuu Ha Cyiabdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOHBI
METAJUIOB U KATUOH aMMOHHUS
KontpoabHasi padora 2 |CBoiicTBa HEOpraHMYECKHX BEIIECTB (110 pa3zaemy 2)
Paznen 3. TeopeTuyeckue 0CHOBBI OPraHUYeCKO XHMHUH
Tema 3.1. Conep:kanue yueGHOro MaTepuania OK 01
Knaccudukanus,

Hpe)]MeT OpFaHI/IIIeCKOI\/'I XUMHH: €& BO3HHUKHOBCHHEC, pa3BUTHEC U 3HAYCHUC B ITOJTYYCHHUHU HOBBIX

12
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CTpOEHHE U HOMEHKJIaTypa
OpPraHUYECKUX BEIECTB

BEIIECTB U MaTepuasiaoB. Teopus CTpoeHUs] opraHudeckux coeauHeHuit A.M. bytieposa, eé
OCHOBHBIC TmONOKEeHHSI. CTPyKTypHBIE (OPMYINIBI OPTaHUYECKUX BEIIEeCTB. | omomorus,
n3oMepusi. XuMU4eckas CBsI3b B OpraHM4eCKUX COCUHEHHIX: KpaTHbIE CBS3H, G- U T-CBS3HU.
[IpencraBienne o KiaccHUPUKAIMU OpPraHWMYECKUX BemlecTB. HOMEHKIIaTypa OpraHHYeCKHX
COCIMHEHUI (CHUCTeMaTUyecKas) M TPUBHAIbHbIE HA3BaHMs BaXKHEHIIMX MpeJCTaBUTENEH
KJIACCOB OPTraHUYECKUX BEIECTB

IlpakTH4yeckue 3aHATUSA

IIpakTruyeckas pabora Ne7. «HomeHKI1aTypa OpraHM4eCKUX BEILECTBY.

OszHakomiieHME ¢ 00pa3lnamMM OpraHMYeCKUX BELIECTB M MaTepualaMM Ha HX OCHOBE,
MOJICJIMPOBAaHUE  MOJIEKYJd  OpPraHMYECKMX  BELIeCTB, HaOJIOJEHHME M  ONMCaHUe
JEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILCHUI0 OPraHWYECKMX BEIIECTB IIPU HArpEBAHHUU
(nnaBieHue, odyriauBanue U roperue). CocraBieHUE NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX
GopMynT OpraHMYECKHWX BEIIECTB OTIEIBHBIX KIACCOB, HCIONB3Yysd WX Ha3BaHUSA IO
CHUCTEMaTU4YeCKOH W TpPUBHAIbHOM HOMEHKJIAType (STHJIEH, aleTWIeH, IJIMLEpHH, (eHod,
(dbopManbaerus, ykcycHas KMCIoTa, MIMLIKH). PacueTsl nmpocTeifmeit Gpopmynbl opraHu4ecKon
MOJIEKYJIbl, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)

Pasnen 4. Yraesoaopoast

Tema 4.1.
Yrnesomopoasl U HX
IPUPOJIHbIE  UCTOYHUKHU

Conep:xanue yueOHOro MaTepuaJa

[IpenenbHble yrieBoaOpOAbl (IKaHBI): COCTaB U CTPOEHHE, TOMOJIOTHYECKUi psa. MeTtaH u
3TaH: COCTaB, CTPOEHME, (U3NYECKHMEe M XUMHUYECKHE CBONCTBa (peakiuM 3aMelIeHUs U
TOPEHMs), TOJy4YEHUE U IPUMEHEHHE.

OK 01

HenpenenbHbie yriieBogopoabl (aIKEHbI, alKaHeHbI, aTKHHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKUHN Psifl. DTHIIEH W TPOIUIIEH: COCTaB, CTPOCHHE,
¢uznueckne M XUMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHHS, TaJOTCHUPOBAHUS,
TUApPATAINA, OKUCIICHUS 1 TTOJIMMEPHU3AIliH ) TIOJTydYeHUe U TPUMEHEHNE.

Ankamuensl: Oyraauen-1,3 u meTunOyraauen-1,3, XUMUYECKOE CTPOCHUE, CBOMCTBA (peaKIus
MOJIUMEPHU3AIMHK), TPUMEHEHHE (I CHHTE3a MPUPOJAHOTO W CHHTETHYECKOTO KaydyKa H
PE3UHBI).

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUN psil. AIECTUJICH: COCTaB,
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XUMHUYECKOE CTpOeHHe, (PU3MUecKre M XUMHUYECKHE CBOWCTBA (pEakiuu TUIPUPOBAHMUS,
raJJOrCHUPOBAHUS, THUApPATAllMd  TOPEHHs), TOJY4YeHHE M  NpPUMEHEHHE  (MCTOYHHMK
BBICOKOTEMITIEPATYPHOTO TUIAMEHH JIJIsl CBAPKH U PE3KH METAJLIOB)

Apomaruueckue yriieBogopobl (apeHsl). beHzon u toiyoun: cocras, cTpoeHue, Gpuznueckue u
XHUMHAYECKHE CBOMCTBA (pEaKIiy raJIoreHUPOBAHUS U HUTPOBAHUS ), IOJYyYCHHUE U TIPUMEHEHHE.
TokcH4HOCTD apeHOB (BiMsHAE OCH30J1a HAa OPTraHM3M 4YeloBeKa). [ eHeTn4ecKas CBs3b MEKIY
YIIAEBOAOPOAAMH, IIPUHAICKAITUMHE K Pa3TMYHBIM KJIACCaM.

[TpuponHble HICTOYHUKHU YTIIeBOA0poaoB. [IpuponHsiii a3 n nonyTHele HeTaHbIe Ta3bl. HedTh
n e€¢ mpoucxoxnaeHue. CrnocoObl mepepaboTku HE(PTHU: TMEeperoHKa, KPeKHHT (TepMHUYECKHUH,
KaTanuTudeckuii), mnuponu3. Ilpomyktel mnepepaboTku HepTH, HX NPUMEHEHHE B
MIPOMBIIIICHHOCTH

1 B ObITY. KaMeHHBII yrosb M MPOAYKTHI €ro MepepadoTKH

Tema 4.2.
DU3UKO-XUMUYECKHE
CBOMCTBA yIJIEBOJOPOAOB

Conep:xanue yueOHOro MaTepuaJia

JlaGopaTropHble 3aHATHSA

JIaGopatopHas pabota Ne3 «CBoHCTBa yIriIeBOJOPOJOBY. OK 01
TpuBuanpHas ¥ MeXAyHapoAHass HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJyUYEHUs OK 07
yriaeBooponoB. [loaydeHue sTHIIeHAa M U3ydeHUE ero CBOMCTB. MoaenupoBaHue MOJEKYI H
XMMHUYECKHX MPEBPAILICHUI YIIIeBOIOPOAOB (Ha MpUMepe dTaHa, ITUIICHA, alleTHIICHA | JIp.) U
raJIOT€HONPON3BOAHBIX

Pa3nes S. Kuciopoagocoaep:xamye opranndeckne CoOeANHEHUs!

Tema 5.1. Coaep:xanune y4e0HOro MaTepuaJja

Crupter. DeHon [MpenenbHbIe OMHOATOMHBIC CHUPTHI (METAHON W OTAHOJN). CTPOCHUE, (QHU3UUSCKHE U OK 01
XMMHUYECKHE CBOWCTBA (peakLUMU C aKTUBHBIMHM METaJlJIaMM, TaJOr€HOBOJOPOJaMHU, T'OPEHUE), OK 07

IpuMeHeHne. BolopoHbIe CBSA3M MEXy MOJIEKYJaMH CIIUPTOB. PU3MOIOTHYECKOE JEHCTBHE
METaHOJIa ¥ DTaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbIe CIIUPTHI (ITHICHIIIUKOIb M TIHIEPUH): CTPOCHUE, (PU3NIECKUE U XUMHUYCCKHE
CBOMCTBAa (B3aMMOAEWCTBHE CO WICJIOYHBIMM METajUlaMH, KadyeCTBEHHAas pEaKkus Ha
MHOroaToMHble cnupThbl). dusnonornyeckoe AeWcTBUE Ha OpraHu3M uenoBeka. [IpuMenenue
[JIMLIEPUHA U OTUJIICHTIIUKOJIS.
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®enosn. CtpoeHne MOJEKyJbl, GU3UUECKHE U XUMHUUYECKHE CBOWMCTBA (eHosa. TOKCHYHOCTh
¢denona, ero GpusnosornYecKoe ACMCTBHE HAa OpraHu3M uenoBeka. [Ipumenenue genona

Tema 5.2.

ANLIErune!.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Conep:kanue y4eOHOTro MaTepuaa

Anbreruiipl U KeToHbl ((hopMasIbIerui, aueTaabAeru]l, aleToH): CTpPOeHHEe, (U3NYECKUe U
XMMHUYECKHE CBOWCTBA (pEaklMU OKUCJIEHMS UM BOCCTAHOBJICHMS, KaUECTBEHHbIE PEaKLUM),
IIOJIyYE€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE NPEJEIbHbIE KApOOHOBBIE KHUCIOTHI (MypaBbUHAsE M YKCYCHas KHUCIJIOTBI):
CTpoeHue, (U3MUeCKue M XUMHUYECKUe CBOHCTBa (0OLIMe CBOMCTBA KHUCIOT, peakLus
TepupUKaANK), TOJTy4eHHe W mnpuMeHeHne. CrTeapuHOBas M OJCHHOBAas KHUCIOTHI Kak
IIPEJCTaBUTENIN BBICIIMX KApOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT,
UX MOIOIIEE IEHCTBUE.

CroxHble 3(hupbl KaK IPOU3BOIHbIE KAPOOHOBBIX KMCIOT. I MaApoan3 cioxHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posib )KUPOB

OK 01

Tema 5.3.
Yrnesoanl

Conep:xanue yueOHOro MaTepuaJia

VYraeBoasl: coctaB, Kiaccuukanus yrieBoAoB (MOHO-, TU- M Tojucaxapuabl). [nokosa —
MPOCTEHIINI MOHOCAaxapuj: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UUECKHEe U XMMHUYECKUE
CBOWCTBa TJIIOKO3bI (B3aumojeiictBue ¢ ruapokcugoM meau (II), okucineHne aMMuadyHbIM
pactBopoM okcuma cepedpa (I), BoccraHoBieHue, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B
pUpOJie, NPUMEHEHUE TIJIIOKO3bl, OMONOTHYecKas pOJib B JKU3HEAEATEIbHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. pykTo3a KaK U30MEP TITFOKO3bI.

Caxapo3a — IpencTaBUTENb AUCAXapHUI0B, TMAPOJIN3 Caxapo3bl, HAXO0XJIECHUE B INPUPOAE U
IIPUMEHEHHUE.

[Tonmucaxapuapl: Kpaxmall U IIeJUII0JI03a Kak MpUpojHble nmoiaumepbl. CTpoeHHe Kpaxmana U
LEJUTI0NO03bl, (DU3MYecCKHe W XUMHYECKHE CBOMCTBAa Kpaxmaia (THApOJIN3, KadyeCTBEHHas
peaxuus ¢ HoJ0M)

OK 01

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPOJ0COIEpKAIIUX

Conep:kanue y4e0OHOro MaTepuasia

IIpakTHYeckue 3aHATHA

[Ipaktnueckass pabora Ne8. «HomeHkmaTypa KHCIOPOJOCOAEPN AIIMX OPTaHHMYECKUX
COEMHEHUIN.

0,5

OK 01
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OPraHUYECKHUX
COEIMHEHUN

TpuBnanbHas U MeXIyHapoIHas HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CHOCOOBI MOTyYESHUS
CIUPTOB U (PEHOJIOB, KApOOHOBBIX KHUCIOT M 3(HUPOB, aJbAETHI0B U KeToHOB. CocTaBlieHHE
CXEM peakuuii (B TOM YHCIIE MO MPEATI0KESHHBIM IIETTOYKaM MPEBPAICHNUI), XapaKTePU3YIOLIHX
XMMHAYECKHE CBOWCTBA KUCIOPOIOCOACPKAIINX OPraHUYECKUX COSAMHEHHUH

[Ipaktuyeckas pabora Ne9. «Xumuueckue M (GU3NUECKHUE CBOWCTBA KHUCIOPOIOCOACPIKAIIUX
OpPraHMYECKUX COCAUHECHUS.
[IpoBenenue, HaOMIONEHWE W ONWCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CITUPTOB,

KAueCTBCHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OkucieHue sranona okcuaom meau (I1)), 0,5
MHOT'OaTOMHBIX CIIUPTOB (B3aUMOJCHCTBUE TuiepuHa ¢ ruapokcuaoM meau (I1)), anmpaeruaon
(oxuciieHHe aMMHadHBIM pacTBopoM okcuma cepebpa(l) u  ruapokcumom memm  (I1),
B3aMMOJICHCTBHE KpaxMalia C HOJIOM), H3yYeHHE CBOWCTB PACTBOPA YKCYCHOW KHUCIIOTHI

Pa3znen 6. A3oTconepxkamye opranHnyecKkue coeIuHeHust

Tema 6.1. Conep:xanue y4eOHOro MaTepuaa

AMUHB. AMUHBI: METHJIAaMUH — IPOCTEHIINN MpEICTaBUTENb aMHUHOB: COCTaB, XMMHUECKOE CTPOECHHE, OK 01

AMHHOKHCIIOTBI. ¢u3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XK/IEHUE B IPUPOJIE.

bemku AMUHOKHCIIOTHI Kak am(oTepHbIe OpraHHYecKue coequHeHus. Duzndeckne M XUMHUYECKHE
CBOWCTBAa aMUHOKMCJIOT (Ha MpHUMepe TIJUIMHA). buojmormueckoe 3HaueHHWE aMUHOKHCIOT. 1
Ilerrtnapl.
benku kak mpupoaHble monuMmepsl. [lepBudHasi, BTOpUYHas M TPeTHYHAs CTPYKTypa OEsIKOB.
XUMHUYECKUE CBOICTBA OEIIKOB: THAPOIN3, IEHATYpAIlHsl, KaYeCTBEHHBIC PEaKIINH Ha OCIKH
IIpakTHYecKkue 3aHATHA
ITpaktuyeckas pabora NelQ. «CBoiicTBa a30TOCOAEPKALUX OPIrAHUYECKUX COSTUHEHUI.
Ou3nueckue W XUMHUYECKHE CBOHCTBA aMWHOB (pEakiWH C KHCIOTAaMH W TOPEHHUs) | 05

,

aMUHOKHCIIOT (Ha mpuMepe TauiuHa). Habmroaenne u onrcanue 1eMOHCTPAIIMOHHBIX OMBITOB:
JeHaTypanus OEJIKOB NMPU HArPEBaHWH, [IBETHBIC PEAKIINU OCIIKOB

Pa3nes 7. BoicokoMoJieKyJISIpHbIE COeIMHEHUS

Tema 7.1.
[TnmacTMaccel.

ConeprxaHue y4eOHOro MaTepuaia

IIpakTnyeckue 3aHATHSA
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Kayuyku. Boinokna [Ipaktnueckas pabora Nell. «CuHTe3, aHanmu3 W KiIacCH(UKAIUSA BBICOKOMOJICKYJISPHBIX OK 01

COCIMHECHUI»

OCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHH: MOHOMEp, IOJIHUMED,

CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALNU, CPEAHSsT MOJIeKylsipHas Mmacca. OCHOBHbIE

METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOJIMMEepU3aLus U OJUKOHICHCALUS. 05

O3HakoMJIeHHE ¢ 00pa3laMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB: ’

I1acTMacchl (MONMUATHIIEH, TOIUIIPOIIMIIEH, TOJUBUHUIIXIIOPUL, IOJUCTUPOI); HATYpalIbHbI U

CHHTETHYECKHE KaydyKd (OyTaaueHOBBINA, XJIOPONPEHOBBII W HW30NPEHOBBIN); BOJOKHA

(HaTypanbHble (XJIONOK, IIEPCTh, MIENK), MCKYCCTBCHHbIC (alETaTHOE BOJIOKHO, BHCKO03a),

CHHTETHYECKHUE (KAIPOH M JIABCaH)
KourponbHas pagora3 |CTpyKTypa M CBOWCTBA OPraHMYECKUX BEIIECTB (110 pasjenam 3-7)
IpodeccHOHATLHO OPHEHTHPOBAHHOE COEPKAHME (COMEePKAHME MPHKIATHOr0 MOXyIs)"
Paznen 8. Xumus B ObITY M NIPOU3BOACTBEHHOI 1eATEJIbHOCTH YeI0BeKa
Tema 8.1. Coaep:xanue yueOHOro MaTepuasa
XUMHUYECKHE TEXHOJOTHH |[[papiia SKOIOTHUYECKH LETeCO0OPA3HOr0 TOBEICHHS B OBITY M TPYIOBOH NESTENHHOCTH B OK 01
B TIOBCETTHEBHOH [1efix  COXpAHEHWS CBOETO 3IOpPOBbS M OKPYKAIOMIEHl MPUPOXHONH CPExbl, OIACHOCTB OK 07
2t Npo(heCCHOHATILHOM BO3/ICUCTBUSI Ha JKUBBIE OpPraHW3Mbl OpPraHUYECKUX BEIIECTB OTACJIbHBIX KIJIACCOB
ACATCIBHOCTH 9CIIOBEKA | (yrmeBOgOpPOIBI, CIHPTHI, (EHONBI, XJIOPOPTaHWYECKHE MPOU3BOJIHBIC, ANBICTHUABI H [Ip.), 5

MOKa3aTeNb NPeeIbHO T0NYCTUMOW KOHIIEHTPALUH U €T0 UCTIOJIb30BAHME.

Ponp xumum B oOecriedeHUM SKOJOTUYECKOM, HYHEPreTUUECKOW M MHIIEeBOM Oe30MMacHOCTH,
pa3BUTUM  MEIUIMHBI, CO3JaHMM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHUJA
po(ECCUOHAIBHONW  JIESITEIbHOCTH), HOBBIX HCTOYHHUKOB OHEpPruM (aJIbTEpHATUBHBIC

! B pamkax wacos ITOC Moryr GbITh HPOBEICHBI HHTErPHPOBAHHBIC 3aHSTHS C yIETOM CONEPKATENBHBIX MEKIPEIMETHBIX CBS3eH 10 ABYyM M Gojee 00IIe06pa3oBaTebHBIM

IHUCLUILINHAM

®uzuka: mMarepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBA, (PU3NUECKUE BEIIMUNHBI U €MHULIBI UX U3MEPEHUS, CKOPOCTb.
Buonorus: knerka, opranusmM, Omocdepa, s3kocucrema, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHbI, OMOJIOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yrieBoabl, XKUPBL, PEPMEHTHI).

I'eorpadus: MuHEpalbl, TOpHBIE TIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.
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UCTOYHUKM HHeprun). [loHsATHE O Hay4yHBIX METOAAX IO3HAHMs BELIECTB UM XHUMHYECKUX
peakuuii. IlpencraBienuss o0 oOLMX HAYYHBIX HPUHLMIIAX IPOMBILIUIEHHOTO IOJIyYEHUs
BaXHEHIIMX BELIECTB (Ha IpUMEpax MPOU3BOJCTBA aMMHAKA, CEPHON KUCIIOTHI, METAHOJIA).
Xumus U 370pOBbE 4YEIOBEKAa: IpaBUia OE30MaCHOIO WCIOJIb30BAHUS JIEKAPCTBEHHBIX
IIpenaparoB, ObITOBOM XMMUHU B IOBCEHEBHOM KHU3HU

IlpakTH4yecKkue 3aHATHSA

[IpakTnueckast pabora Nel2. «lIpuMeHeHHME XMMHUYECKHUX BELIECTB M TEXHOJOIMH C y4eToM
Oyay1uei npodeccuoHaNnbHOM e TETbHOCTH.

Pemenue keiic-3aad 1o TeMaM: NUIIEBbIE MNPOAYKTHI, OCHOBBI PAaI[MOHAJIBHOTO IHUTAHUS,
BaXHEHIIME CTPOUTENbHBIE W KOHCTPYKLHOHHBIE MAaTepHallbl, CEIbCKOXO3sSiCTBEHHOE
IIPOU3BOJICTBO, KPAacKu, CTEKJIO, K€paMuKa, MaTepuaibl JUIsl JIEKTPOHUKH, HaHOMAaTepHallbl,
TEKCTWJIbHBIE BOJIOKHA, WCTOYHMKHM SHEPrUM, OpPraHMYECKHE U MHHEpajbHbIE YI00peHus,
JIEKapCTBEHHbIE M KOCMETUUYECKUE IIPENapaThl, ObITOBasi XUMUsI, MaTEpUaibl U3 HCKYCCTBEHHBIX
U CUHTETHMYECKUX BOJIOKOH.

3ammra: IlpencraBieHune pe3yabTaTOB pEIICHHS Kelc-3a1ad B (QopMe MHUHH-IOKIaa
(JtormyckaeTcs UCIOJIb30BaHUe rpauuecKUX U MPE3eHTAIlMOHHBIX MaTepHaIoB)

IIpomexyTouyHas aTrecTanus Mo JUCHUILINHE (AU PepeHIHPOBAHHBIN 324€T)

Bcero

46
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3. MeToauyeckue yKka3aHus M0 MPOBeJIeHUI0 NPAKTHYECKUX 3aHATHII/1a00paTOPHBIX
pador

OcHoBomnoslaraloliuM ~ TpeOOBaHMEM K  pe3yiabTaTaM  OCBOCHMS  XUMHM  SIBJISETCS
c(OPMHPOBAHHOCTh y OOYYAIOUIMXCS YMEHUH HMCCIIE0BATh XMMUYECKHE IMPOLECCHl U SIBICHUS, B
YaCTHOCTH, IIJIAHWPOBAThb M IIPOBOAUTH XUMHYECKHE HKCIEPUMEHTHI, HCCIIEN0BaTh BEILECTBA U
IIPOBEPATh THUIIOTE3bl, MHTEPIPETUPOBATH PE3YJIbTAThl IKCIEPUMEHTOB, MPOBOJIUTH PACUETHI I10
XUMHUYECKMM (OpMyJIaM M YPAaBHEHUSAM XHMHUYECKMX pEaKIMH, MPOrHO3UPOBaTh IOCIEACTBUS
XUMHAYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB.

[IpakTdeckue 3aHATHS 3aKJIIOYAIOTCA B  BBIIOJIHEHUU CTYIEHTaMH, IO PYKOBOACTBOM
IpenojaBaTesis, KOMIUIEKca Y4eOHbIX 3aJJaHUIl HAallPaBJIEHHBIX Ha YCBOGHHWE HAYYHO-TEOPETHUYECKHUX
OCHOB Yy4YeOHOW JUCUMIUIMHBI, NPUOOpETeHHE NPAKTUYECKUX HaBBIKOB OBJIQJCHUS METOJaMU
MPAaKTUYECKOH paboThl C TIPUMEHEHHEM COBPEMEHHBIX CPEICTB KOMIBIOTEPHOH Trpadukw,
MyJIbTUMENA, KOMMYHUKAIIMOHHBIX TEXHOJIOIHH.

[IpakTndyeckue 3aHATHA CIOCOOCTBYIOT OoJiee TIIyOOKOMY MOHHMAHHIO TEOPETHYECKOTO
MaTepuaja y4eOHOro Kypca, a TaKKe pa3BUTHIO, (POPMHUPOBAHMIO U CTAHOBJICHUIO PA3IMUYHBIX
YpOBHEH  COCTaBISAIOUIMX  NPO(ECCHOHANBHOW  KOMIIETEHTHOCTHM  CTyAeHToB. Hapsany ¢
¢opMHpOBaHHEM YMEHUH U HaABBIKOB B IIpOLlECCe NPAKTUYECKUX 3aHATHH 00o0IaroTcs,
CHCTEMAaTH3HPYIOTCS, YIIyONISIOTCS M KOHKPETH3UPYIOTCS TEOPETHUECKUE 3HAHUS, BBIPAOATHIBACTCS
CIIOCOOHOCTh ¥ TOTOBHOCTb  HCHOJIb30BAaTh 3TH HABBIKM Ha MPAaKTUKE, pa3BUBAIOTCS
UHTEJJIEKTyaJlbHbIE YMEHHUSI.

[IpakTHyeckue 3aHATHS TPOBOJATCS B (OpME MPAKTUUECKUX PaboT, 1a00paTOPHBIX PabOT U B
(dbopMe KelicoB Ha aHaIU3 HHPOPMAIUH.

BxittoueHne npakTHKO-OpUEHTHPOBAHHBIX 33JaHUI Ha MPaKTHUYECKUX paboTax HampaBJeHO Ha
BBISIBJICHHE 3HaHUI CTYAEHTOB 00 OKpy’KaroleM Mupe, GpopMupoBaHHE NPAKTHUUYECKUX YMEHUN U
HaBBIKOB, B TOM 4YMCJE C HCIOJb30BAHHUEM HJIEMEHTOB MNpodeccHoHaNbHON nesTensHOCTH. [Ipu
BBITIOJTHEHUM TPAKTUKO-OPUEHTUPOBAHHBIX 3a/laHUi CTYAEHTHl HE TOJBKO pEHIaloT JUYHOCTHO-
3Ha4MMble MPOOJIEMBI C MCIIOJIb30BAaHUEM MPEIMETHBIX 3HAHUM, HO U OCBAaUBAIOT 3JEMEHThI OOIINX
KoMreTeHIM. Llenb MpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUMl — «IIOTPYKEHHUE» B pEIleHHe
«OKM3HEHHOI» 3ajaund. MaTepuaibl A COCTaBJICHUS TaKUX 3adaHUN JOJDKHBI OBITH B3ATHI W3
OKpY)Karollel JeWCTBUTEIbHOCTH, [JOJKHBI OBITh HHTEPECHBl OOydYaromuMcs U JOJIKHBI
MOTHBHUPOBATh UX Ha MIOMCK BAPUAHTOB PEILICHUI.

JlaGoparopHble pabOThl COCTaBISIIOT BaXXHYIO YacTh y4eOHOro mpolecca MO XUMHHU H
HampaBieHbl Ha (popMupoBaHHE Yy OOyYaroIIMXCs MPAKTHUYECKUX YMEHHUH, B T.4. CHOCOOHOCTEH
YCTAHABIIMBATh CBSA3M MEXAY TEOPETHUUYECKUMHM IOJIOKEHUSIMU U KCIEPUMEHTAIbHBIMHU JIAHHBIMU.
KayecTBeHHOE BBHIMOJIHEHUE JIAOOPATOPHBIX PAOOT TpeOyeT HaJuuus y OOy4aroluXcs HE TOJBKO
COOTBETCTBYIOIIUX TMPAKTUYECKUX HABBIKOB (COONIO/IEHHE TEXHUKH 0€30IacHOCTH, CcOOpKa
YCTaHOBOK, IPUTOTOBJIEHUE PEAKTUBOB U IIp.), HO ¥ 3HAaHUI TEOPETUYECKOr0 MaTepHraa.

Keiic mnpencraBnsger coOoi onucaHue HEKOM KOHKPETHOM CHUTyallud WU  ciydas,
BKJIIOYAIOIIEro B cebst mpobiemy, TpeOyromyto pemeHus. Kak mpaBuio, CTpoMTCs Ha peajbHBIX
(dakrax. Ero ornmuuutenpHas 0COOEHHOCTh — OMUCaHUE MPOOJIEMHON CUTYaIliu Ha OCHOBE (PAaKTOB U3
peambHOM xku3HM. Kelic — 53T0 He MNPOCTO MPaBIUBOE OMNHMCAHUE COOBITHHA, a EIWHBINA
MH(OPMALIMOHHBIA KOMITJIEKC, MMO3BOJISIFOIINN MOHATh CUTyalHio. TakuM o0pa3oM, peluTh Kehc —
3HAYUT MPOBECTH aHAIN3 MpeAsiaraéMol CUTYyallud WIM Cllyyas U HalTH HauOoJiee palroHaJIbHOE
pelieHrne mpooIeMsl.
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3.1. TemaTuka u cojiepKaHue NPAKTHYECKUX 3aHATHII/Ia00PATOPHBIX PadoT

Jlabopamopnas paboma 1.

Tewma: «lIpucomoenenue pacmeoposy.

Conepxxanme: [lpuecomosnenue pacmeopos 3A0aHHOU MACCOB0U O0el pPACmEOPEHHO2O0
gewecmea, npoeedeHue peaxkyuil UOHHO20 00MeHa, onpeodeneHue cpeovl pPAcmeopos Geuecms ¢
NOMOWbIO  YHUBEPCALHO2O UHOUKAMOpa (Kucias, HeumpanvbHas, wenounas). 3aoanus Ha
cocmasnenue UOHHBIX peakyuti. Peuwlenue npaxmuxo-opueHmMupoSaHHvIX pPACYEeMHbIX 3A0AHUL HA
PAacmeopul, UCHONb3YyeMble 8 ObIMOBOL U NPOU3BOOCEEHHOU 0esIMENbHOCMU YeNl08eKd

Jlabopamopnas paboma 2.

Tema: «HMoenmugpurayus Heopeanuueckux sewecmasy.

Copepxanue: Pewenue sxcnepumenmanvubix 3a0ay nO XUMUYECKUM CEOUCMBAM Memailos u
Hememanios, N0 pPACNO3HABAHUIO U NOJNYYEHUI) COCOUHEHUU Memailos U HeMemanlos
(63aumooeticmeue 2UOpPoKCUOa AIOMUHUSL C PACMBOPAMU KUCIOmM U wenoyetl,). Moenmupuxayus
HeOp2aHu4ecKux 6eujecme ¢ UCHONb308AHUEM UX (DUBUKO-XUMUYECKUX CBOUCMS, XApAaKMepHblX
KauecmeeHuvlx peaxyuil. Kauecmeennvle peakyuu Ha cyivgham-, kapbonam- u Xai0puo-aHuoHwl, Ha
KamuoHvl Memainos u KamuoH aMMOHUs

Jlabopamopnasa pabomas.

Tema: Ne3 «Ceoticmea y2ne8o00po0osy.

Copepxanuie: Tpusuanvnas u MexHcOYHaAPOOHAS HOMEHKIAmMypd, XuMudeckKue Ceoucmaa,
Cnocobbl noayuenus y2neo00po0os. Ilonyuenue smunena u uzyuenue e2o ceoticms. Mooenupoganue
MONEKY U XUMUYECKUX Npespaujenuii y2nee000po0os (Ha npumepe d3mand, Smuiend, ayemuieHa u
op.) U 2a102eHONPOU3BOOHBIX

Ilpakmuueckoe 3anamue 1.

Tema: «OcHognbie KonuuecmeenHvle 3aKOHbL 8 XUMUU U PACHembl NO YPAGHEHUIM XUMUYECKUX
peaxkyuiiy.

Copepxanne: OTHOCUTENbHBIE AaTOMHAs U MOJIEKYJIsipHast Macchl. MossipHas Macca. Konuuectso
BemecTBa. MaccoBast 101 BelecTBa. 3akoH ABoraapo. MonspHbiii 00beM razoB. OTHOCUTENbHAS
IJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSM XUMUYECKUX PEAKIIUN C UCIIOJIb30BAaHUEM MACCOBOM
JIOJIU BEIIEeCTBa, 00beMa (HOpMaibHbIE YCIOBHS) Ta30B, KOTUYECTBA BEIIECTBA

Ilpakmuueckoe 3anamue 2.

Tema: Ilpakmuueckas paboma Nel. «H3yuenue nepuoouueckux 3aKOHOMepHOCMEU U UX
83AUMOCEA3U CO CMPOEHUEM ATNOMO8).

Conepxanmne: [lepuoouueckas cucmema xumuveckux snemenmos [[.HU. Menoeneesa. Ceazv
nepuoouyecko2o 3axkona u Ilepuooduyeckoii cucmemvl XUMUYECKUX OINEMEHMO8 C COBPEMEHHOU
meopuel CcmpoeHusi amomos. 3aKOHOMEPHOCMU UBMEHEHUs CEOUCE XUMUYECKUX I71eMeHMOs,
00pazyemulx UMU HPOCMBIX U CIONCHLIX 6eujecms no cpynnam u nepuooam Illepuoouueckoti
cucmemvl. 3HayeHue nepuoOUYECcKo20 3aKOHA U CUCmeMbl XuMmuyeckux snemenmos /[.M. Menoeneesa
68 paseumuu HayKu.

Ycemanosnenue ceazu mesxcoy cmpoeHuem amomos XUMUYecKUx 91eMeHmos U nepuooOuyecKum
U3MEHeHUeM CBOLCME XUMUUECKUX IIeMEHMO8 U UX COeOUHEHULl 8 COOMEEMCMBUU C NOJLOHCEHUEM
Ilepuoouueckou cucmemvol. Pewenue npaxmuko-opueHmMupoSanHulX meopemudeckux 3a0aHull Ha
Xapakmepusayuio XumMuyeckux osnemenmos «Memannuueckue / Hememaniuyeckue C80UCMBA
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XUMUYECKUX DJIeMEHMO8 8 COOMBEMCmMEUU C UX IIEeKMPOHHbIM CMPOEHUEM U HON0NCEHUEM 8
nepuooudecKkoll cucmeme xumuveckux snemenmos J.1U. Menoeneesa»

Ilpakmuueckoe 3anamue 3.

Tema: «Cmpoenue sewjecmsa u npupooa XumMuyecKou cesa3uy.

Copepxanue: /[lemoncmpayus mooenell KpUCMANIUYecKux peulemor. UOHHOU (X10puo
HaAmpus), amomHou (cpagum u aimas), MONEKYIAPHOU (VeleKUCTblL 2a3, U00), MemaiiuyecKol
(namputi, MmacHuil, Mmeov). Pewenue npaxmuueckux 3adanuii Ha cocmaegienue 31eKMpPOHHO-
epaghuueckux gpopmyn snemenmos 1—4 nepuooos

Ilpakmuueckoe 3anamue 4.

Tewma: Ilpaxmuueckasn paboma Ne4. « Homenkiamypa neopeaHuieckux eujecmaey.

Copepxanue: Pewenue npakmuyeckux 3a0aumuti no Klaccuukayuu, HOMeHKIamype u
XUMUYECKUM (DOPMYIaM HEOP2AHUUEeCKUX Beuecms PA3IUdHbIX KIACCO8 (YeapHblil 2a3, YeleKucvlil
2a3, aMMUAK, 2AuleHAs U38eCb, He2aluleHas U3eecmy, NUMbeas co0a U Opy2ux): Ha36aHus eujecms
no meacoynapoonou (HMIOIAK) uiu mpueuanvuol HOMeHKIamype u cocmasieHue Gopmyvl
XUMUYECKUX eewecms, onpedeienue npuHaoaedxcHocmu K kaaccy. Ilouck ungpopmayuu no
HA36AHUAM, UOEHmMuguKkamopam, cmpyKmypHolM Gopmyram. Auanuz xumuyeckou uHpopmayuu,
noYy4aemou u3 pasHvlx UCMOYHUKO8 (cpedcme maccogoll uHgopmayuu, cemv Unmeprnem u opyaue)

Ilpakmuueckoe 3anamue 5.

Tema: [lpaxmuueckas paboma NeS. «Bausnue pasiuuuvix Gakxmopos Ha CKOPOCHb
XUMUYECKOU Pearyuuy.

Copepxanue: Pewenue npakmuko-opueHmupo8aHublx 3a0aHUll HA aHaiu3 Gaxkmopos,
BIUAIOWUX HA USMEHEHUe CKOPOCMU XUMUYECKOU peaxkyuu. 3a8ucumocms CKOPOCMU XUMUYECKOU
peaxkyuu om HNpUCymcmeus Kamaniuzamopa Ha npumepe pAaslodCeHUsi NepoKcudda 8000podd ¢
NOMOWbIO OUOKCUOA Mapzanya u kamanaszvl. Pewenue npakmuko-opuenmupoeaHusvix 3a0anuii Ha
npumernenue npunyuna Jle-Illamenve 018 HaAX0XHCOEHUs HANPABLEHUS CMeWeHUs PAGHOBeCUs
XUMUYECKOU peakyuu U aHaiu3 pakmopos, eIUsiomux Ha cmeueHue XUMuiecko20 pagHo8ecus

Ilpakmuueckoe 3anamue 6.

Tema: . «Qusuko-xumuueckue c60UCMBEA HEOPSAHUYECKUX BEUIECTNEH.

Copepxanue: Ilpakmuueckas paboma Neb. « Quzuko-xumuyeckue c8olUcCmea HeopeaHudecKux
eewecmey.

Cocmasnenue ypasHeHuti XUMUYECKUX peakyuil ¢ ydyacmuem HpPOCMbIX U  CLOHNCHBIX
HeOp2aHuyecKux 6ewecms. Memanlos U HeMemdallos, OKCUOO8 Memanios, HeMemanilios u
am@omepHbIX 21eMeHmMo8; HeOP2aAHUYeCKUX KUCIOM, OCHOBAHUL U aAMpOMeEpPHbIX 2UOPOKCUOO08;
Heop2anuyecKux coel, Xapakmepusyrouux ux coucmad.

Pacuémur maccor 6ewgecmea unu 06véma 2azo06 no U38ECMHOMY KOAUYECMEB) BEUeCcmBd, Macce
Unu 06vEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyuu 8eujecms, pacuyémsl Maccol (06véma, Koaudecmasa
gewecmea) npooyKmos peaxyuu, eciu 0OOHO U3 eewjecme umeem npumecu. Peuwienue npakmuxo-
OPUEHMUPOBAHHBIX 3A0AHULL HA CBOUCMBA, COCMAS, NOIyYeHue U 0e30nacHoe UCNONb308aHUe
BANCHELIUUUX HEOP2AHUYECKUX 8eujecms 8 Obimy U NPogheccUoHanIbHOU 0esamelbHOCMU Yel08eKd

Ilpakmuueckoe 3anamue 7.

Tema: . «Homenxnamypa opeanuueckux geuecmey.

Copepxanue: O3nakomaeHue ¢ oOpazyamu OpeaHUYecKux Gewecme u Mamepuailamu Ha ux
OCHOBe,  MOOeNuposanue MONEKYl  Op2aHUu4ecKux eewjecms, HabnoOeHue U  Onucaxue

aeMOHcmpaHMOHHblx onvlmoe no npespaweruro opcaHu4ecKux eewecme npu Hacpesanuu
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(nnasnenue, obyanueanue u 2operue). CocmasieHue NOIHLIX U COKPAUWEHHBIX CIPYKMYPHBIX opmy
Op2aHU4eCKUX 6eujecms OmoeNbHbIX KIACCO8, UCHONb3VS UX HA36AHUSL NO CUCMEMAMU4ecKou U
MPUBUATILHOU HOMEHKAamype (ImuieH, ayemuiien, 2auyepuH, genon, Gopmanvoecud, YKCYCHAs
Kucioma, eauyut). Pacuemwvl npocmeviwieii Gopmynvl OpeaHUYecKol MONEKYIbl, UCX00S U3
aemeHmuo2o cocmasa (8 %)

Ilpakxmuueckoe 3anamue 8.

Tewma: «Homenknamypa kuciopooocooepaircauux OpeaHuieckux coeOUHeHuLL.

Copepxanue: Tpusuanvnas u MeHCOYHaApPOOHAS HOMEHKIAmMypd, XumudeckKue Ceoucmaa,
CHOCOObL NOTYYEHUsL CNUPMOS U (PeHON08, KAPOOHOBLIX KUCIOM U IPUpos, arboe2ud08 U KemoHos.
Cocmasnenue cxem peakyuti (6 mom uucie NO NPEONONCEHHbIM YeNnouKam NnpespaujeHull),
Xapaxmepusyroumux XumMuyecKue c80tUCmaa KUCI0po00CO0EPHCAUUX OPSAHUYECKUX COCOUHEHUT

Ilpakmuueckoe 3anamue 9.

Tema: «Xumuueckue u uszuueckue ceoticmea KUCIOPOOOCOOEPIHCAWUX OPSAHUUECKUX
COCOUHEHUSLY.

Conepxanue: [lposedenue, nabnooenue u onucanue 0eMOHCMPAYUOHHBIX ONbIMOG: 20PEeHUe
CRUpmMOo8, KauecmeeHHvle peakyuu O0OHOAMOMHBIX CHUPMOS (OKUCTeHUe 3MAHONA OKCUOOM Meou
(11)), mHo2cOamMmOMHBIX cnupmos (83aumooelicmeaue anuyepuna ¢ cuopoxcuoom meou (I1)), arvoecudos
(oKucneHue ammuaiuvim pacmeopom oxcuoa cepedpa(l) u euopoxcuoom meou (Il), 83aumooeticmeue
Kpaxmana ¢ uo0om), uzyienue c8oUcCms pacmeopa yKCyCcHOU KUCIOMbl

Ilpakmuueckoe 3anamue 10.

Tema: «Ceoiicmea azomocooeporcaujux opeanuyecKux coeOUuHeHutiy.

Conepxanne: Qusuueckue U Xumuyeckue C80UCMEA AMUHO8 (peakyuu ¢ KUCIOMAMU U
20peHUs) u amuHoxkuciom (Ha npumepe enuyuna). Habniooenue u onucanue 0emMoHcmpayuoHHbIX
onvlmos. deHamypayus 6eIKos npu Hacpesanul, yeemHule peakyuu 6eiKos

Ilpakmuueckoe 3anamue 11.

Tema: «Cunme3s, ananuz u kiaccuguxayus 6bi1COKOMONEKYIAAPHBIX COCOUHEHULL»

Conepxanue: OcHoGHble NOHAMUSA XUMUU BbICOKOMOJLEKYISAPHBIX COCOUHEHUN. MOHOMED,
noaumep, CmMpyKmypHoe 36eH0, CheneHb NoIUMEepU3ayUU, cpeonss Monekyisapnas macca. OcnosHvle
MemoObl CUHME3A 8bICOKOMONEKYIAPHLIX COCOUHEHU — NOIUMEPUZAYUS U NOTUKOHOCHCAYUSL.

OsHnakomaeHue ¢ obpasyamu NPUPOOHBIX U UCKYCCMBEHHBIX B0JO0KOH, NIACMMACC, KAYYYKO8:
naacmmaccyl  (ROAUIMuUIEH, NOIUNPONUTIEH, HOTUSUHUIXTIOPUO, NOTUCMUPOTN); HAMYPATbHbIU U
cuHmemuyeckue  Kayuyku  (0ymaoueHoeulil,  XJIOPONPEHO8bl U  U3ONPEHOBbIl);  B0JOKHA
(HamypanvHble (XI0NOK, wepcmv, WENK), UCKYCCMBEHHble (ayemamuoe BON0KHO, BUCKO3A),
cuHmemuyecKkue (Kanpou u 1a6cam)

Ilpakmuueckoe 3anamue 12.

Tema: «llpumenenue xumuueckux eewjecmé U MEXHONO2UU C yuemom  0yOywerl
npogheccuoHanbHOU 0esimelbHOCIUY.

Conepxanue: Pewenue Kelic-3a0ay no memam: nuujegvie NpoOyKmvl, 0CHOBbL PAYUOHATLHO2O
NUMAaHUs, 8axcHeluiue CmpoumenbHvle U KOHCMPYKYUOHHbIE MAMePUudvl, CelbCKOXO03AUCMBEHHOe
npou3800Ccmeo, KpAcKu, CMeK10, Kepamukd, mamepuansvl OJisi 31eKMPOHUKU, HAHOMAMmepuavl,
MEeKCMUIbHble  B0JIOKHA, UCMOYHUKU IHepeUul, OpeaHuyeckue U MuHepatvhvlie Y0oOpeHus,
JleKapcmeeHHvle U KocMemuyeckue npenapamol, 0bimosas XUMus, Mamepuabl U3 UCKyCCmMeeHHbIX U
CUHMEMUYECKUX 80JI0KOH.

22



DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK
_ Y‘H’E)E(HEHVIE BBICILIETO OBPASQBAHVIH PIyTHUC
«POCCUMNCKNN TOCYTJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
Aucem 23

4. ®oHJ OLEHOYHBIX CPEICTB JUCIHIIMHBI

4.1 KoHTpo/jibM oOlleHKa pPe3ylIbTaTOB OCBOCHUS 00IIe00pa3oBaTEIbHON TUCIUTIIAHBI
PACKpBIBAIOTCST 4Yepe3 AMCIUIUIMHAPHBIE pe3yJIbTaThl, HaNpaBJICHHbIE Ha (OPMHUpPOBAHUE OOITUX
KOMITETEHITHH 10 pa3/ielaM U TeEMaM COoepk)aHus ya4eOHOTO MaTepuaa.

Oo0masi/npodeccuoHaIbHASA .
pod Pazpen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIETEeHIUs
OK 01. Beibupats criocoOsI pemenus | Tema 1.1-1.7
3a11a4 MpodeccHoHATBHON Tema 2.1,2.2
Tectuposanue,
JEeSTeNIbHOCTH IPUMEHUTEIBHO K Tema 3.1 N
YCTHBIH OIpoc,
pa3IMYHBIM KOHTEKCTaM Tema 4.1,4.2 6
Tema 5.1-5.4 | -2KCIEPTHOE HaOJIIOACHHC 32
Tema 6.1 BBIMIOJTHEHHEM MPAKTUYECKUX PadoT U
Tema 7.1 OLICHKA PE3YyJIbTATOB UX BBHIITOJIHECHUS.
Tema 8.1 -9KCIIEPTHOE HAOIIO/ICHHE 32
OK 07. CopgelictBoBath coxpanenuto | Tema 1.7 BBIIIOJIHCHHEM J1aGOPATOPHBIX PaboT 1
OKPYAIOLICH CPe/IEL, Tema 4.2 OIICHKA PE3YJIbTATOB MX BBIMIOJTHCHHUS,
pecypcocOepexeHuIo, MPUMEHSITh Tema 5.1 o
- OLICHKA KEWCOB Ha MOUCK U aHaJIU3
3HaHUA 00 U3MEHEHUH KJIIMMATa, Tema 8.1
uHbopmanuu.
MIPUHIIMITBI OEPEKITMBOTO . .
BrimonHeHue 3a1aHuid TPOMEKYTOUHOM
MPOU3BOJICTBA, I3 (HEKTUBHO
. N aTTecTaluu
JIeICTBOBAThH B YpE3BBIYAIHBIX
CUTYaITUIX

4.2. KoHTpPO/1bHO-U3MePUTEe/IbHbIe MaTePHAIbl BKJIKYAKOT:

KoHTposns 3HaHUH 00y4aromuxcst BKIOYaeT:
Texkymmii KOHTpOJb B (OpME YCTHOTO ONpOCAa Ha MPAKTHUUECKUX U Ja0OpAaTOPHBIX 3aHATHSX,
TECTUPOBAHUS, AKCIEPTHOTO HAOIIOAEHUS 3a BBHINOJIHEHHEM INPAKTHUECKUX paboT M OLEeHKa
PEe3yIbTATOB MX BBITOJHEHHS, YKCIIEPTHOTO HAOIIOIEHNS 32 BBITIOJHEHHUEM JTA0OPAaTOPHBIX padoT u
OIIEHKa Pe3yJIbTAaTOB MX BBIITOJHEHHSI, OIIEHKA KEHCOB Ha MOWCK W aHaJN3 HH(OpMaIum.
[Ipomexxyrounyto arrecrauuio B (opme nuddepeHIupoBaHHOTO 3adeTa B BHUIE MTOTOBOU
KOHTPOJIbHON pabOTHI.

KoHTpo/1bHO-U3MepUTe/IbHbIe MAaTePUAJIbl BKJIIOYAKOT:

4.2.1. OueHo4HbIe CPeICTBA TEKYIEro KOHTPOJIS MO0 JUCHUILINHE « XHUMHS»

Texymumii KOHTPOJIb TPOBOATCA BO BPEMsl ayAUTOPHBIX 3aHATHI MO XUMHH B COOTBETCTBHH C
Y4eOHBIM IIJIAHOM M paboYe MporpaMMEbI 10 BCEM pa3JieiaM MpoTrpaMMEl.

IIpumepHbie BONMpPOCHI UIA YCTHOTO ompoca 1o TeMme: [lepuogudeckuii 3akoH U
nepuoanueckas cucrema J[.1. MenneneeBa

1. KaxoBa coBpemeHHast pOpMyYIHPOBKA EPUOJNUECKOIO 3aKOHA?

2. KaxoB ¢usnueckuii CMBICT HOMEpA MEPHOa MePUOTNICCKON TaOIUIIBI?

3. Kak onpenenutp, 4To 3JI€MEHT HAXOAUTCS B IJIAaBHOM MOATPYIIIE UK TOOOYHON?
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4. KaxoB (hu3n4eckuii CMBICII HOMEpa TPYIIIBI NEPUOANIECKON TaOIUIIbI?

5. CKOJBKO 3JIEKTPOHOB HA BHEITHEM YPOBHE UMEIOT JIEMEHTHI ITOOOYHOM MOATpYIIITEI?

6. Kak MeHAI0TCS HeMeTaUIn4eCKue CBOMCTBAa aTOMOB JIEMEHTOB B MEPUOAMYECKON TadIuUIle
B OJTHOM IIEpHO/IE CJI€BA HAIPABO U B OJJHOM TPYIIIE CBEPXY BHU3?

7. Kak meHsieTcs 3JI€KTPOOTPULIATEIHHOCTh 3JIEMEHTOB B MEPUOAMYECKOI Tabiuie B OJHOM
Nepuo/ie cjaeBa HalpaBo U B OJHOM TPYIIE CBEPXY BHU3?

8. Pacnonoxute mepedrcieHHbIE XUMHUYECKHE 3JIEMEHTHl B MOPSAKE BO3pAacTaHUS pajuyca
aTOMOB: a) KpPEMHHH, allfOMUHUH, hocdop; 0) HATPpUA, TUTHH, KaTHi.

9. Pacnonoxure TEPEUYHCICHHBIE XHUMHYECKHE JJIEMEHTHl B TOPSAKE BO3pacTaHUS
METANIMYECKUX CBOMCTB aTroMoB:a) Oepwiumid, OOp, IUTHH; 0) MarHui, KaJbIIHid,
OeprILTuid.

10. VkaxuTe XMMHUYECKHH SJIEMEHT TPETHEro IEpHOJ, aTOMBI KOTOPOTO HMMEIOT Hambolee
BbIpQXCHHBIE METAJUTMUECKHUE CBOICTBA.

HpI/IMeprIe 3aIaHUA 110 MPAKTUHYIECCKUM paﬁoTaM

[IpakTuueckas padora no teme 2.1. TUIBI XUMHUECKUX peaKLUi

Conepxanue: KonuuecTBeHHbIe OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B

XUMHHM M PAcyeThl 110 YpPAaBHEHUSM XUMHUYECKHX peakuuid. Moijib Kak €JuHMIIAa KOJMYECTBA

BeniecTBa. MousipHass Macca. 3aKOHBl COXpPAHEHMS MacChl M DHEPrHMM. 3akoH ABOraipo.

Mounsipabiii  060beM ra3zoB. OTHOcHTENbHAsE IUIOTHOCTh Tra3oB. PacueTsl MO ypaBHEHMSIM

XUMHUYECKHX pEaKIMi C HCIOJb30BAHUEM Macchl, 00beMa (HOpMaJlbHbIE YCIIOBHS) Ta30B,

KOJIMYECTBA BEIIECTBA

Ilenb pabGOTHI: M3YYUTh OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XMMHMHU M HAyUUTHCS pellaTh

3aJ1a4yM 110 YpaBHEHUSIM XUMUYECKUX PEaKIUIC UCIOIb30BaHUEM MacChl, 00beMa (HOpMaJlbHbIE

yCIIOBUS1) Fa30B, KOJINYECTBA BEILIECTBA

Xon paOoTsl:

1. Paccuutath MossspHyI0 Maccy crneayrommx Bemiect: Na,SO4, LIOH, Mg3(PO,),, okcuna
AITIOMUHUS.

2. PaccuuTaiiTe KOJHMYECTBO BEIIECTBa, KOTOpoe cooTBercTBYeT: 120 rpamMm kapOoHaTa

KaJbLIHs.

Paccunraiite Mmaccy 4 MOJIb a30THOM KHCIIOTBI.

CKoJIbKO MOJIEKYJI coziepkuTcs B 280 r MOJIEKYJIIpPHOTO a30Ta’?

B CKOJIBKUX JINTPOB YITIEKUCIIOTO T'a3a CONEPKUTCS 12%10% MoJIeKyn?

©o gk~ w

OTHOCHUTENBHAS TUIOTHOCTH Ta3a Mo BO3AyXy paBHa 2. Uemy paBHaA MOJIsipHAs Macca 3TOTO
rasa?

7. 18 © UMHKa BCTYNWIO B peaklUHUIO C COJsSHOW KucioTod. Paccuuraiite wmaccy
00pa3oBaBIIeTOCs 0OcaKa U 00BEM BBIJCIUBIIETOCS BOJAOPOIa

[TpakTryeckas pabota no Teme 4.2. CBoOICTBa OPraHN4YEeCKUX COeIMHEHUN

Conepxanne:CocTaBieHne CXeM peakiuid (B TOM 4YHCJIE MO TPEAJIOKEHHBIM IIeTIOYKaM
MPEeBpAICHHI), XapaKTepU3YIOUMX XHUMHUYECKHE CBOWCTBA OPraHMYECKUX COEIMHEHUH
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OTJIETLHBIX KJIACCOB, CIOCOOBI WX TOJIYYCHHS W Ha3BaHHWE OPraHUYECKUX COCIUHEHHH II0
TPUBUAJIBHON WIA MEKIYHAPOIHOW CUCTEMATUYECKOM HOMEHKIIATYpeE.
Pemienue npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUi HA CBOMCTBA OPraHUMYECKUX
COCIMHECHMI OTICIBHBIX KIACCOB
[lenb: HAy4yUTHCS COCTABIATH YPAaBHEHHUS XUMUUYECKUX PEAKIHUA C y4acTHEM OPraHMYE€CKUX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHU.

Xom paboThI:
1. CocraBbTe ypaBHEHUs peaklUi 10 MPEATI0KEHHBIM [IETIOYKaM, YKaKUTE HA3BaHUE BEIIECTB
1 (CH—-CH; - C)Hy — C,HsCI — C,HsOH
2 CHy — CH,, CeHg — Ce¢HsNO, — CgHsNH,
3 C — CH4 — C2H2—> C2H4 — C2H5C|
4 CaCz — C2H2 — C2H4 _,C2H5OH — C2H50C2H5
5 CH4 — C2H2 —>C2H6 — CszOH—> C2H50Na
6
7
8
9

C,Hy4 —» CoHg — CoHs0OH — CHsCHO — CH3COOH

C - CH; — CH3Cl —- CH30H — CH3;0CH;

CaCz — C2H2 —>C5H6 — C6H5C| — C6H5OH

CO— CO; — Celeoe — C2H5OH — C2H5ONa

10 | CaC, — Cy;H,; — CH3CHO — CH3COOH — CH3COOC,Hs
11 | Auetuien — OcH301 —  HUTPOOEH30T — AHUJIUH

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

13 | IIpoman — 2-xyopnponad — MPOINEH — MOJUIPONUIICH

14 | Meran — aAllCTHJIICH — OTHUJICH — IIOJIMI3TUIICH

2. Pemmure 3anauy: KitokBa 1 OpycHUKa MOTYT JUIMTENILHOE BPEMsI XPAaHUTHCS B CBEXKEM BU/IE
0e3 caxapa. ITOMy CIIOCOOCTBYET HAJIMYME B HUX IPEKPACHOTO KOHCEpBaHTA. Y CTAHOBUTE
MOJIEKYJISIPHYIO (OPMYJIy 3TOrO BEIIECTBA, €CIM MAacCOBbIE JOJIM 3JIEMEHTOB B HEM
COCTaBIAIOT: yriepoaa — 68,85%, Bogopona — 4,92%, kucnopona - 26,23%

3. PemeHne mNpaKTHKO-OPHEHTHUPOBAHHBIX  TEOPETHYECKMX  3aJaHWd HA  CBOWCTBA
OpPraHMYECKUX COCIUHEHUN OTAEIbHBIX KJIACCOB
A) ITouemy B KBaIIEHYIO KallyCTy 4acTO JOOABISIOT KITIOKBY?

b) ITouemMy sArojpl 06JI€ENUXH OCTAIOTCSI MATKUMH Ha MOpo3e?

B) IToueMy B XBOMHBIX JIecax JIETKO JBIIIUTCS?

') [Touemy B IepeBHSIX MHOTA CBEKEE MSICO XPaHUIN B MOJIOYHON CHIBOPOTKE?

1) Hns obxapuBaHus pbIObl MPUMEHSIOT MOACOJHEYHOE MM OJIMBKOBOe Macio. [louemy
JUTSL 5TOM LI HE UCTIOJIB3YIOT TBEP/bIE KUBOTHBIE KUPHI?

E) Ilpu Bapke kuceneil u3 (GPYKTOB NPOUCXOTUT KHUCIOTHBIM THUIPOIM3 Kpaxmalia.
CocraBbpTe ypaBHEHHE 3TOM peaKkuy.

K) Ilouemy BapeHbe cralle caxapa, XOTs U BapuUTCs Ha caxape?

IIpuMepHbIe 3a]aHUA N0 KeHcaM HA MOUCK U AaHAJIN3 HH(POPMaLMU

Keticel o pazneny 7. Xumus B ObITY U IPOU3BOICTBEHHOH IEATETLHOCTH YelIOBEKa
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Copepxanue:Ilonck 1 aHamu3 KeicoB 0 MPUMEHEHUH XUMHYECKHX BELIECTB U TEXHOJOTHH C
ydeToM Oyaymieid mpopecCHOHANBHON NEATENILHOCTH MO TeMaM: BaXHEHINNE CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKLIIMOHHBIE MaTepHallbl, KpacKH, CTEKJIO, KepamHKa, MaTepuaibl i
3JIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIHHBIE BOJIOKHA, UCTOUHUKHU SHEPTUHU, OPraHUYECKUEe U
MUHEpaJibHbIE yI00peHus, JIEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.

Lenb: mpoaHanu3upoBaTh HHPOPMAIUIO O TPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJOTUH C
ydeTroM Oynyien nmpodeccnoHanbHOM e TeNbHOCTH.

[Ipumepsbl KEHCOB:

Keiic Neol. «Xi10p B )KH3HU Y€IOBEKa»

B Slnonun o6veauHeHHbIMHE cuilaMu HanmoHanbHOro MHCTUTYTA 3/10poBbs U IIpedexTypHoro
yHuBepcurera CHI3yoKH ObUIO MPOBEACHO HCCIIEJOBAaHHE. YUECHbIE BBIICHUIIM, YTO €CTECTBEHHbIE
OpraHUYECKHE BEIIECTBA BCTYIAIOT B PEAKIUIO C XJOPHUPOBAHHOW BOAOH HM3-TIOJ KpaHa, 00pasys
OIIACHbIE COEUHEHMS, KOTOPhIE MOTYT CIIY>)KUThb INPUYMHON paka. Takue coeIuHEHUs Ha3bIBAIOTCA
MX, To ectb «MyTareH ukc» uinu «Hen3BecTHbIM MyTareH».

3aaHus:

1. Ilpeanoxxute crnocoObl yMEHbLIEHMs $OBUTOIO BIMSHMUSA XJIOpa B NUTHEBOW BOJE Ha
OpraHu3M 4YejoBeKa.

2. Hcxonst w3 cBoel JKU3HEHHON NPAKTUKH, NPUOIU3UTEIBHO pacCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOH BOBI BBl HCIIOJIb3YETE B TEUCHUE JAHS U JJIS KaKUX Lesei?

3. Kakue opranbl uenoBeka 00JIbIlie BCETO CTPAAIOT OT BO3IEHCTBUS XjIopa?

4. Kax BausieT xJlopupoBaHHas BOJa Ha YeJIOBEKa PU KyIaHUu?

5. Haiinure A0mosHUTENbHYIO HH(POPMALIUIO O 3aMEHE XJIopa MPpH 00e33apakuBaHUU BOBI.

6. Uccnenyiite paznuyHbie TOBapbl OBITOBOM XUMHUU B CBOEM nome. CoCTaBbTE CIHMCOK
XJIOpCOAepKaluX COeAMHEHNH, YKa)KUTE MEphbl 0€30I1aCHOCTH IpU paboTe ¢ HUMH.

Ketic Ne2. «Bogoponomo6min — mar B Oyaymiee»

AstomoOun Honda FCX Clarity Ha BOZOPOAHBIX TOIIMBHBIX 3JIEMEHTaxX €34T IO JIoporam
EBponst ¢ 2009 roma. B 2011 rony Honda npucoeannunace kK eBpoOneicKOMy MapTHEPCTBY
skosoruuHoil sHeprum (CleanEnergyPartnership), mocme dero BbIBeda Ha TMEpBBIM IUIaH
IIPOM3BOJICTBO SKOJIOIMUYECKHU YMCThIX aBTomMoOmied. A Ha Ilstom MockoBckom MexyHaponiHOM
aBTrocaione BA3 npeacraBuin cBoto HOBUHKY «Jlama-AHTAm» ¢ GayuioHaMu BOJOPOa M KUCIOPO/a.

3agaHus:

1.ITouemy MHOTHE aBTOMOOUJIbHBIE KOMIIAHUH pa3pabaThIBalOT aBTOMOOMIIN, paboTaroniue Ha
BOZIOPOJHOM TOILINBE?

2.Kak BBIXJIONIHBIE T'a3bl aBTOMOOMIIEH, paboTalOIUX Ha YIIIEBOIOPOTHOM TOIUIMBE, BIMSIOT Ha
310pOBBE YETOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOJOPOIOMOOUIIEH?

4. HaiiauTe MOMOJHATENbHYIO HHPOpMAIIHIO 00 UX YCTPOHCTBE.

5.Ecnu B Bamieil ceMbe WJIM Yy BallluX 3HAKOMBIX €CTh aBTOMOOWIIH, MOJCYMUTANTE, CKOJIBKO
MPUOIN3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOM MapKH UCIIOJIb3yeTe €KEHEBHO.

6.Kakue BemecTBa M B KaKOM KOJMYECTBE MOTYT HaXOJIUTHCS B BBIXJIOMHBIX ra3zax BallMX
aBTOMOOMIIEH?
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[IpencraBbTe 3a1MTy KEHCOB MO JAHHBIM 3aJa4yaM [PU OMOLIY Ipe3eHTalui
Jlj1g co3aanusi KaueCTBEHHOM Mpe3eHTaIMi HE0OX0IMMO COOJII0IaTh PsiJl TpeOOBAHMIA:

Oo6mue 1. TIpeseHTanus H0JDKHA HAUMHATHCS C TUTYJIBHOTO Claiiia, T/Ie yKa3bIBacTCs

TpeOoBaHus TeMa, cBesieHus: 00 aBTope U T.II.

2. Ha cnaiinax He0OX0AUMO pa3MeaTh TOIHKO TE3HCHI, KIIFOUEBEIC CIIOBA,

rpaduveckue MaTepraibl (CXeMbl, PUCYHKH, TaOIHUIbI, (POTO H T.I1.).

Hcnons30BaTh €AMHBIN CTHITE OOPMIICHUS.

4. KonnyecTBO CNaiiioB JOJKHO OBITH JTOCTATOYHBIM IS PACKPBITHUS TEMBI,
HO He Oonee 20-Tu.

w

[pud e 1. Cnenyer ucCHonb30BaTh CTaHIAPTHBIE, IIHPOKO PacCHpOCTPAHEHHBIE
mpudTel, Takue kak Arial, Tahoma, Verdana, TimesNewRoman, Calibri u
Ap.,
2. Pasmep mpudrTa 1 3aroyioBKOB — He MeHee 24, mias uHGOpManMH HeE
menee 18.
3. He pekomenmyercs HCHONB30BaTh pa3HbIC THIBI IIPUPTOB B OJHOM
MIPE3CHTAIIAH.

4. Jlns BbieneHUss WHGOPMAIMM CIIEAYET HCIOIb30BaTh JKUPHBIA MIPUQT,
KYpPCHUB WU TIOAYEPKUBAHUE.
5. He 3noynotpe6nars mponucHbIMUA OYKBaMH.

®oH 1. XenaTenpHO UCTIONB30BaTh OAHOTOHHBIN ()OH HEAPKUX MACTEIHHBIX TOHOB.
2. Jlns ¢oHa MpeArnouTUTEIbHBI XOJIOIHbIE TOHA.

UcnonszoBanne | 1. Ha omHom crnaiine pekoMeHAyeTcs HCIOJIb30BaTh He Oolsiee 3-X IIBETOB:
1BeTa onuH 11 (oHa, OAMH JUI 3ar0JIOBKA, OJIUH JJIsl TEKCTA.
2. Jlnst poHa M TEKCTa HCIIOJIB30BaTh KOHTPACTHEIC IIBETA.

IIpencraBnenne | 1. PekoMeHayercs MCHOIb30BaTh KOPOTKUE CIIOBA U MPEATIOKEHUS.

uHpopMauu 2. MuUHMMH3HMPOBATH KOJUYECTBO NPEAJIOTOB, HAPEUUid, TPUJIaraTelbHbIX.

3. 3aroJoBKH JOJDKHBI IPUBIIEKATh BHUMAHHUE ayTUTOPHH.
O6wem He cTouT 3amonHsATh OJXWH CilaliJ CIMIIKOM OOJBIIUM 0O0BEMOM
nH(popManuu nH(pOpMAaLIUU: IO MOTYT €IUHOBPEMEHHO 3alIOMHUTH HE OoJiee Tpex (PaKkToB,

BBIBOAOB, OHpeHCHCHI/II‘;I.

IIpumepHbIe 3a1aHUA 110 JIA0OPATOPHBIM padoTam
JlaGopaTtopHast pabota o teme 4.2. CBOWCTBa OPTraHMYECKUX COSTUHEHUIN
Copnepxanue: “[IpeBpamienusi opraHu4eckux BellecTB Mnpu HarpeBaHuu'.IlomydeHue sTuieHa u
M3ydeHHEe ero CBOWCTB. MoJiennpoBaHUe MOJIEKYJ U XUMHUYECKUX MPEBpPAIICHUH Ha MPUMEpe dTaHa,
STHUJICHA, alleTUJICHA U Jp.
[lens paOOTHI:M3YyYUTh TNPEBPALICHUS HEKOTOPBIX OPraHMYECKUMX BEIIECTB MpPHU HArpeBaHUM —

MOJICTTUPOBAHUU MOJIEKYJI U XMMHUYECKUX TpEBpallleHui Ha MpUMepe dTaHa, dTUJICHA, alleTHIICHA;
HAy4YUTHCS TOTy4YaTh B IaOOPATOPUH ITUIICH; U3YUUTh (PHU3UUECKIE U XMMHUECKHUE CBOMCTBA STUJICHA
Xox paboTshl:
1. Bormpocs! my1st momycka k 1abopaTopHoi padbore
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a) 0OBSCHUTE, K KAKOMY KJIACCY OPTaHUYECKHUX BEIICCTB OTHOCUTCS ITHJICH;
0) OOBSCHUTE, KaKUMH XHMHUYCCKUMHU CBOWCTBAMHU OOJIQJArOT BEHISCTBA JAaHHOTO Kjacca, Kakue

KauCCTBCHHBIC pCAKIIUU JIA UX OGH&I)Y)KGHI/IH HCIIOJIB3YIOTCH

B) OOBSICHHTE, KaK MOXXHO IIOJyYUTh BEIIECTBA JAHHOTO KJlacca COEIMHEHHH B J1a0OpaTOPHBIX

YCIIOBHSIX.
2. [IpocMOTpUTE BUICOOTBITH M 3aIIOJTHUTE TaOJIHITY:
Hassanue onbiTa HaOmronenus YpaBHeHUs peakinu BriBox
ITonyyenue sTriieHa Kaxon ras HaszoBute mnpoayKThl
BBIZICIICTCS? U TUII PEaKIIUU

BsaumopeiictBue
OpoMHO¥ BoIOM

C

Yro npoucxomur c¢
pacTBOpoM OpOMHOIM
BOJBI?

HaszoBute mnpoayKThl
U TUI peaKuu

B3aumonelictBue
MepMaHTaHATOM KaJIUsl

C

UTo MpOMCXOIUT C
pacTBOpOM
repMaHraHaTa
Kanus?

HazoBute IMPOAYKTHI
H THUII pCaKIIun

I'openue stunena

Onumure xapakrep
rOpeHus 3TUJIeHA

HaszoBute mnpoayKThl
U TUI peaKuu

3. O6paboTka pe3ynbTaTOB OMBITOB:
a) Ilpoananu3upoBaTh COOTBETCTBHE TMONYyUYEHHBIX PE3YIbTATOB
HeMpeeTbHBIX YTIEBOJIOPOAOB psifa dTUIeHa (aikeHoB). CaenaTh COOTBETCTBYIONIUI BBIBO/.

crnoco0amM  MONXy4eHUs
0). ChopmynupoBath BBIBOJI O PU3MKO-XUMHUYECKHX CBOWCTBAX TUJICHA.
B). ChopMynupoBaTh BBIBOJ] O CIIoc00ax 0OHAPYKEHHS ITHIICHA.

4. MoaenupoBaHHe MOJIEKYJI U XMMUYECKUX MPEBpaIleHui 3TaHa, TUJIeHa, alleTHIIeHa U Jp.

a) CocTaBbTe NIIAPOCTEP)KHEBBIE MOJEIM MOJEKYJd JTaHa, OSTWICHA, aneTwieHa. Hamummre
CTPYKTYpHBIE ()OPMYJIBI ITUX BELIECTB U Ha3BaHMUS.

6) CocraBbTe MIAPOCTEPKHEBBIE MOJIEIM MOJIEKY] MYpPaBbUHON KHCIOTbHI, 3THJIOBOTO CIHPTA,
MeTaHais. Hanummre cTpyKTypHbIe (POPMYJIIBI TUX BEILIECTB U Ha3BAHMSL.

B) CocraBbTe MIAPOCTEPIKHEBBIE MOJEIN XMMHUYECKUX PEAKIMH, MPOTEKAIOMMUX IMPU HarpeBaHUU:
JIETUAPUPOBAHUE HTaHA, KATAIUTHYECKOE OKHUCIEHHE METaHa, MHUPOJIM3 MeTaHa. 3alullnTe
ypaBHEHUsI B TeTpajb, 0003HAUbTE YCIOBUS MPOTEKAHUS peaklUui, JaiiTe Ha3BaHUE MPOAYKTaAM
peakuui

IIpumepHBI TECTOBBIH KOHTPOJIb 10 pa3aeiay 1 «OCHOBBI CTPOEHHS BellecTBa
Bri0epuTe 0AUH NpaBUIIbLHBIN OTBET:

1. AtoMsl C u Si UIMEIOT OJUHAKOBOE YHUCIIO:

A) HEUTPOHOB B sipe

b) sHepretnueckux ypoBHei

B) 311ekTpoHOB Ha BHEIIHEM 3HEPreTHUECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux snemenToB Li—-Be—-B—C meraminyeckue cBoiicTBa:
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A) ycunusarorcs

b) ocnabGeatot

B) ne mensttoTcs

I') u3MeHAI0TCS IEpUOUIECKH

3. K s-aneMeHTaM OTHOCHUTCSL:

A)K

b) S

B) Fe

I') Br

4. ITyrem coennHeHHs aTOMOB 1101 HoMepoM 11 u 17 oOpa3yercs BemecTBO ¢ XUMHUECKON

CBA3bIO:

A) MOHHOM

b) koBasieHTHOM TTOJISIPHOM

B) koBasieHTHOM HENOISAPHON

I') MmeTammaeckoit

5. KonnuecTBo 3eKTPOHOB Ha MOCTIEAHEM YHEPTETHYECKOM YPOBHECOOTBETCTBYET:

A) HOMepy neprosa

b) Homepy rpynmsl

B) nopsiakoBomMy HOMEpY

6.ATMa3yCOOTBETCTBYET:

A) MOHHasi XUMHUYECKasi CBA3b

b) xoBaneHTHas NosipHask XUMHUYECKasi CBS3b

B) xoBaneHTHas HemoyIApHAs XUMUYECKast CBA3b

7. CBs3b, 00pa3oBaHHast 32 C4ET 000OIECTBICHHS BaJICHTHBIX 3JICKTPOHOB, Ha3bIBACTCS:
A) HOHHOM

b) metannuueckoit

B) xoBanentHoi

8. B nmopske Bo3pacTaHusi KUCIOTHBIX CBOMCTB JIETYYMX BOJOPOJHBIX COSAMHEHHUN 3JIEMEHTHI

PAaCIIOJIOKEHBI B PALY:

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxJeHHil BEpHO IS 9IEMEHTOB V A TPYIIIbI

A) obmas popmyna geTydero BogopoaHoro coequnenus RH4

b) He 00pa3yioT neTyunx BOJOPOAHBIX COEAMHEHUN

B) 10 3aBepiieHHs SHEPreTHYECKOTO YPOBHS HE XBaTaeT TPEX AIEKTPOHOB

10. Cpenu Berects, ykazanusix B psay NHs, Oz, HCI, SO,kommuecTBo coenHeH i ¢

KOBaJCHTHOM HCHOH}IpHOﬁ CBA3bIO paBHO

A) Tpem
b) nBym
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B) uerbipem

11. Xumnueckas cBs3b B MOJIEKYJIaX 030HA U XJIOPH/1a KAJIbLUACOOTBETCTBEHHO:
A) KOBaJIeHTHAas NOJISIPHAsI U NOHHAS

b) xoBaneHTHas MoJIIpHas U KOBAJIEHTHAs HEMOJISIpHAs

B) xoBaneHTHas HemossApHAst U MOHHAsI

IIpumepHBbI TeCTOBBII KOHTPOJIb 10 pa3aeny 4 «CTpoeHHe M CBOMCTBA OPraHUYeCKUX

BeEIIECTB»

1.BemiecTBO, cOCTaB KOTOPOTO BBIPAXKEH MOJIEKYIsipHOM opmynont C3Hg oTHOCHTCS K KIlaccy:
1) apenbl

2) anKaHsl

3) ajKeHsl

4) amKUHBI

2.HasBanue BeriectBa, popmyia kotoporo: CHz-CH(CH3)-CH,-CH,-OH
1) 6yranon-2

2) MeHTaHo-2

3) 2-metunbOyranoa-4

4) 3-metnnOyTano-1

3.BemecTBo, umeromiee popmyny CH,=CH; Ha3biBaeTCs:
1) Tonyon

2) 3THIIEH

3) runepuH

4) nponanon

4. BemecTBo, Ha3BaHKE KOTOPOT'O MPOMHUOHOBAs KUCI0Ta, UMEET (popmyiy:
1) C,HsOH

2) (CH3).NH

3) CH3-CH,-COOH

4) C3HyOH

5. [Ins aJIkaHOB XapaKTEepHA PEaKIMs:

1) npucoeaunenus Hy

2) XJIOpUPOBAHHUSI HA CBETY

3) obecuBeunBanus pactBopa KMnOy

4) monuMepu3aIuu

6. MetaHon pearupyer c:

1) HaTpuem

2) Bogoi

3) BogopoaoM

4) MeTaHOM

7. YKCycCHast KUCJIOTa BCTYINAET B PEaKIHIO C:

1) AgNOs
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2) NaCl

3) Na,CO3

4) H,O

8. BepHbl 11 yTBEPKACHHUS:

A. AMUHBI TPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKUCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHbl 00a yTBEPKICHUS

4) HEBEpPHO HU OJTHO U3 YTBEPKIACHUM

9. Vpasuenue xumuueckoit peakipn CoHg+Cl,—CoHsCI+HCI sBnsieTcs:

1) peakuueil 3amelieHus, IPOTEKAIOLIEH 110 paJuKaIbHOMY MEXaHU3MY

2) peakuueil NpucoOeANHEHMs, IPOTEKAIOIIEH 110 paluKaIbHOMY MEXaHU3MY

3) peakuueil 3aMerieHus, NPOTEKAOLIeH 0 HOHHOMY MEXaHU3MY

4) peakuueil npucoeIMHEHMS, IPOTEKAIOLIEH 110 HOHHOMY MEXaHU3MY

10. B peakuuto «cepeOpsiHOTO 3epKajia» (C aMMHUAaYHbIM PaCTBOPOM OKCHJla cepedpa) BCTYIIAeT:

1) sTanon

2) rioko3a

3) rnuuepuH

4) kpaxmai

11. VYcraHnoBuTe COOTBETCTBME MEXAY Ha3BaHMEM BEIIECTBA U Ki1accoM (TpyYIIoil)
OpPraHUYECKUX COeTMHEHUH, K KOTOPOMY(-0ii) OHO MPHHAIJICKHUT.

Hazpanwue BemecTBa Knacc opranndeckux coeqnHeHU

A) CH;COOH 1) onHOaTOMHBIE CIUPTHI

b) CH3-CH,-CH3 2) yrieBojsl

B) CH,=CH-CH,-CHj3 3) kapOOHOBBIE KUCIIOTHI

I') CH3;-CH,-OH 4) apoMaTH4ECKHE YTIEBOAOPOIbI
5) HenpeaeNnbHbBIE YTIIEBOAOPOIbI
6) mipeieNIbHBIC YTIEBOAOPOIbI

12. B cxeMme npeBpaiieHui

1500°C  Caxkr +Br,

CH;—X1—06en301— X5

BemecTBaMH X1 M X COOTBETCTBEHHO SIBJISIOTCS:
1) anerunen

2) 3THIIEH

3) 6pombeH3on

4) xnopOeH3on

5) dbenon

6) IUKJIOTEKCaH
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13. CkosibKkO JIUTPOB BOAOpOAa moTpedyeTcs st obpazoBanus 10,2 T 3TUIOBOTO criMpTa U3
aneTanbAeTu/1a, €CIIM BBIXO/ MPOAYKTa peakuuu coctapisieT 80%?

1)6,2n

2)3,1n

3)12,75n

4)11,2n

4.2.2 OuneHoOYHbIE CPEACTBA MPOMEKYTOYHOM ATTECTANUM 10 JUCUMIITIMHE « XUMHUS»

[IpomexxyTrouHnass arrecranys MO AUCLHUIUIMHE «XUMHS» IPOBOJUTCA B BHJE HMTOrOBOM
KOHTPOJIbHOI padoTbl. KoHTponbHas pabora BKouyaeT 15 3amanuii ¢ AByMs TUIIaMU 3aqaHuii: 1)
pacyeTHbIC 3a/IaHUsl U 3a7[a41; 2) TECTOBBIC 3a/IaHMUSI.

[Ipumep BapraHTa KOHTPOJIBHOM pabOTHI.

B 1-4 3ananuu pemure 3agauu:
1. Pemmte 3amauy: Paccuutaiite maccy 34 10 MoJieKyn ruapokcuaa munka (Zn(OH),). Oteer
3aIUIINATE C TOYHOCTHIO 10 LIEJIOr0 YHCIIA.
2. Omnpexnenure JyIsl K30TOIA YUCIIO MPOTOHOB, YMCJIO HEUTPOHOB U YUCIIO DJIEKTPOHOB:

N3oTon Yucno npoTOHOB Hucno HEUTPOHOB Hucno 3JIeKTPOHOB

BAr
3. Pacmonoxkure mpeIoKEHHbIE BEIIECTBA B TAOJIMIIE B 3aBUCHMOCTH OT THIIA XHMHYECKOM
ces3u Bemectsa: P4,CHy, P,Os, Ca,LiCl, MgS, Se, Pb
Bunn xumuueckoil cBs3u
Honnas KoBanenrnas KoBanenrnas MerTannndeckas
HOJIsIpHAst HETOJIIPHAS

4. Pemmre 3anauy: K pactBopy xsopuna Hatpust maccoi 180 r ¢ maccoBoit goneit 4% nobGaBunu

25 r aTOM *e conu. Beraucnure MmaccoByro 10110 coiiv (%)B MOJTyd4EHHOM PacTBOPE.
B 3ananusx 5-14 Beibepure 1 npaBuiIbHBIN OTBET:

5. Ywucno sHepreTUUecKux YpOBHEH M YMCIIO BAJIEHTHBIX 3JIEKTPOHOB COOTBETCTBEHHO PaBHBI Y
atoma Mbimbsika: A)4u 5,b6)4u6,B)5u5,1) 33 u 80

6. B pany xummdeckux snemeHtoB Rb-K-Na-Li merammdeckue cBoMCTBa: A) yBEITHYMBAIOTCS,
b) ymenbmatotcs; B) He n3menstorcs; ') cHadana yBeIMUMBAIOTCS, TOTOM YMEHBIIAIOTCS

7. DMynbcHsl — 3TO AUCIepcHas cuctema, oOpa3oBaHHasi: A) TBEPABIM BEIIECTBOM U ra3zom; b)
JBYMSl Pa3IMYHBIMHM JKUAKOCTAMH; B) XKuakocThio U razom; I') XKHIKOCTBIO M TBEPHABIM
BEIIIECTBOM.

8. AJIOoTpomnHbIE COeMHEHHS YTIepo/ia OTIMYAOTCS IPYT OT JIpyra: A) KOJIUYEeCTBOM aTOMOB B
Moiiekyne, b) kpucramnmueckumu pemieTkamu, B) pasHbIM uMciIoM 37€KTpOHOB, I') umnciom
HEHUTPOHOB

9.BrIcIyr0 CcTENeHb OKMCIIEHUS MapraHel mposiBiser B coenuHeHnn: A) KMnOs, B) MnO;
B) KoMnO4 I') MnSOq4

10. CunbHbiit anextponut 310: A) H,S, b) Cu(OH),, B) AgCl, T') HNO;

11. Yro siBnsieTcs riaaBHBIM KOMIIOHEHTOM COOCTBEHHO MPHUPOAHOro rasa: A) staH; b) meran; B)
Oyran; [') 6enzomn; /) mpomnan
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12. V3 npeayioxKeHHBIX MOJICKYJIIPHBIX opMyll BeIOepuTe popmyiny ankeHoB: A) CoHa, b) C4Hg,
B) C1oHaz, I') C14Ha0, /1) CeHe
13. U3 npemioKeHHBIX CTPYKTYPHBIX (hopMyIT BEIOEpHUTE POPMYITY ATKUHOB:

14.

/\> CE o= CH=

B) CHa—ctt —C=C-

CA1 2

C
1
CH>3

O —~Cltn B Clly, = £y,
A A / /
CAH 3 CAH s
T
L/-f(\/ P)C/H&’:C: Cid — CIHZ/
C+1f>

CH 2

15. Beibepute mpaBuIIbHOE HA3BaHHE YTIIEBOAOPOJIAa MO MEXKIYHAPOJIHONW HOMEHKIatype: A) 5-
MeTuirekceH-1; b) 5,5-numermnmnenten -1; B) 1,1-gumernnnenten -4; I') 2-meTuirekcex -5

CH 2

/ . :
Ort — Oy — Clfy — 4= Crg

/

16. BeiGepute n1Be GOopMyIIbl BEIIECTB, KOTOPHIE SBIISIOTCS H30MEPAMHU:

g) CHy

A) CH3—CHz—CHt

—CH-—CH 3
[

CH?,

— CH —C{,/«f = A ACI{@
= . ‘
i

CAL D

Kputepuu u nokasaresin onleHUBaHUS
Jliis1 TeKyliero KOHTPOJIst

/7) CHa~ §/4 — CH — CH2.

[ i
CHa CH>» CH>

r) CHe=CH—C = C —CH3

CH3 CH >

Onenka

dopma
KOHTPOJIA

Kpurepun onenuBanuns

IToxa3aTenu oneHNBAHUA

«5»

YCTHBIA OTBET

MOJIHOTa W IIPABUJIIBHOCTDH

OTBETA, CTEIEHb
OCO3HAHHOCTH, ITOHUMaHHUSI
M3y4EHHOTO Marepuana,

YEeTKOCTh W TPaMOTHOCTh
pedn.

OTBET TOJIHBIM W TPaBWIBHBIA HaA
OCHOBAHMM W3YYCHHBIX TEOPUI;

Marepuan H3JI0KEH B
OnpeaeIeHHON JIOTHYECKOU
MOCJIEOBATEIBHOCTH,
JUTEPATYPHBIM  SI3BIKOM:  OTBET
CaMOCTOSITEIIbHBIN.

«»

YCTHBIN OTBET

IIOJIHOTAa W IPABUIIBHOCTH

OTBCTA, CTCIICHb
OCO3HAaHHOCTH, ITOHMMAaHHA
HU3Y4YCHHOI'O Marcpualia,

YETKOCTb MW TI'PaMOTHOCTH
pedn.

OTBET MOJHBIA U MPABWIBHBIA HA
OCHOBAaHUU M3YyYEHHBIX TEOPHIL;
MaTepuan W3JI0KEH B
OIIPENEIECHHOM JIOTUYECKOMN
MOCJIE0BATENbHOCTH, IPU 3TOM
JIOTTYILIEHbI NBE-TpU
HECYIIECTBEHHBIE OINOKH,
UCTIPaBJICHHBIE 10 TpeOOBAaHHUIO
YUMTEII.
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«3» YCTHBIA OTBET MOJHOTA M MPABUIBHOCTH | OTBET TOJIHBIM, HO TMPU 3STOM

OTBETA, CTEMEHb | IOMyIleHa CyIlleCTBEHHAas
OCO3HAHHOCTH, ITOHMMAaHHS | OIIHOKa, 15805 HETIOJIHBIH,
WU3y4YEHHOTO Marepuaia, | HECBSA3HBIMN.

YETKOCTh W T'PaMOTHOCTH

peun.

«2» YCTHBIA OTBET MOJHOTA W MPABUIIBLHOCTD | IPU OTBETE 0OHapyKEHO
OTBETA, CTETICHb | HETIOHUMAaHHE y4aIumMcst
OCO3HAaHHOCTH, TTOHWMAaHHsI | OCHOBHOTO COJIEP)KaHHS y4eOHOTO
M3y4YEHHOTO Marepuaia, | MaTepuana 13810 JOTYIIEHBI
YeTKOCTh U TPaMOTHOCTb | CYIIECTBEHHBIE OIIMOKU, KOTOPHIE
peun. YYaIIuiicst He CMOT UCITPABUTH TIPU

HAaBOJSIUX BONPOCAX YUUTEII.

Ounenka | ®opma Kpurepun oueHuBanus IToka3aTenun oneHMBAHUA
KOHTPOJISA

«5» MpaKkTU4YEeCKast MOJIHOTA W TPaBUJIBHOCTH | pabOTa BBIMOJHEHA MTOJIHOCTHIO U
pabora, BBITIOJTHEHHS PAOOTHI MPaBUJILHO; C/IETIaHbI PABUIIbHBIC
nabopaTopHas BBIBOJBI.
pabora

«4» MpaKkTU4YeCKast MOJHOTA ¥ MPaBUIBHOCTh paboTa BBITIOJIHEHA MPABHIIBHO C
pabora, BBITMIOJTHEHUSI paOOThI Y4eTOM 2-3 HeCyIEeCTBEHHBIX
nabopatopHas OIMOOK, UCTIPABIEHHBIX
pabora CaMOCTOSITENIbHO 110 TPeOOBaHUIO

MIpEenoiaBaTeis.

«3» MpaKkTUYecKas MOJIHOTA ¥ TIPABUIILHOCTD paboTa BHITIOJIHEHA MPABWIHHO HE
paborta, BBITIOJTHEHHS paOOTHI MEHEee YeM Ha MOJIOBUHY WIIH
nmabopaTopHas JIOTyIIIeHa CYIIeCTBEeHHAs! OIMOKa
pabota

«2» IIpaKTHYECKast IIOJIHOTA Y IPABUIIBHOCTH JIOTyIIIEeHbI /1Be (1 Oosee)
paborta, BBITIOJTHEHHS paOOTHI CYIIIECTBEHHBIE OLTUOKHU B X0
nabopaTopHas paboThI, KOTOpPBIE OOyUYAIOIIHIICT HE
paboTta MOKET UCIPABUTH JAAXKE MO

TpeOOBAHUIO MTPETMOABATEIIA.

Ouenka | ®opmMa KOHTPOJIA Kpurepun oueHnBanus IToxka3zaTesnn

OLlEeHUBAHMSI

«5»

TECTOBOC 3a1aHUC

IMPpaBHIIBHOCTb OTBETA

86-100% mpaBHIIEHBIX
OTBETOB Ha BOIIPOCHI

«»

TECTOBOC 3a1aHUC

IMPpaBHIIBHOCTb OTBETA

71-85% mpaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«3»

TECTOBOC 3a1aHUC

IMPpaBHIIBHOCTb OTBETA

51-70% mnpaBUITBHBIX
OTBETOB Ha BOIIPOCHI

«2»

TECTOBOC 3a1aHUC

IMPpaBHIIBHOCTb OTBETA

0-50% mpaBWIIBHBIX
OTBETOB Ha BOIIPOCHI
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3ammTa KeiicoB: NpeACTABJIEHUE Pe3yJIbTATOB PellleHUs KeiicoB.
Kputepun orieHnBaHUS YCTHOTO COOOIECHUS:

Kputepun banabl
OLlCHUBAHMS
1 6ana 2 danna 3 bayna
1. CooTBercTBHE coJiepKaHue J0KJIaa coJiepKaHue coJiepKaHue JOoKiIana
CoAEp)KaHUA JIOKJIAIa | JUIIb YaCTUYHO JIOKJIa/1a, 3a COOTBETCTBYET
3asiBJICHHOM TeMe COOTBETCTBYET HCKIIFOUEHHEM 3as1BJICHHOU T€ME U B
3as1BJICHHOM TEME OTIEIIbHBIX MOJIHOI Mepe eé
MOMEHTOB, pacKkpbIBaeT
COOTBETCTBYET

3asBJICHHOI TeMe U
B IOJIHOW Mepe €€
packpbIBaeT

2. Crenesnb
PaCKpPBITHS TEMBI

packpbiTa Majias 4acTb
TEMBI; TOUCK
nH(popManuy TpoBeaEH
IIOBEPXHOCTHO; B
W3JI0KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JOCTYITHOCTh

TeMa pacKphITa
XOpOIIIO0, HO HE B
IMOJIHOM 00BEME;
uH(popManuu
MIPEACTABICHO
HEJ0CTaTOYHO; B
OTJIENBHBIX CITyYasx
HapyIICHA JIOTHKA B
U3JI0KCHUT
MaTepuaia, He
COBCEM JIOCTYITHO

TEeMa pacKphITa
MOJTHOCThIO;
NpeICTaBJICH
000CHOBaHHBIN 00BEM
nHpopManuu;
W3JI0KEHUE MaTepralia
JIOTUYHO, TOCTYITHO

3.YMeHue 10CTyIHO
U TIOHATHO TepeaTh
coziepkKaHue JIOKJIa1a
B BUJI€ IIPE3CHTAINN

W3 TIPEACTABICHHON
MPE3EHTALMU HE COBCEM
IIOHsATHA TEMaTHKa
HCCIIEIOBAHUS, JETan
HE PaCKPBITEI

Ha OCHOBE
Npe/ICTaBICHHON
Npe3eHTAIUH
bopmupyercs
oO11ee MOHUMaHHe
TEeMaTHKH
UCCIICIOBaHMSI, HO
HE SICHBI JICTaIH

Ha OCHOBE
Mpe/ICTaBICHHON
Mpe3eHTAINH
dbopMupyeTcst TOTHOE
MMOHNMAHUE TEMATHKH
UCCIICIOBAHMSI,
PaCKpPBITHI TN

KpI/ITepI/II/I OLICHUBAHU IIPC3CHTALIUN:

Kpurepun Basbl
OLICHUBAHNSA
0 1 2
IIOJIHOTA uHpopmanus, uHpopManus, IIPE3EHTALUS
HCIIOJI30BAHNUSA UCIOJIb3yeMasi B IIPEICTABICHHAS B | COAEPIKUT MOJIHYIO
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yqe6Horo Marcpuraia Ipe3CHTalu, HC IMPpE3CHTAIUU, H YCTKYIO
OTHOCUTHBCA K TCMC OTHOCHUTCA K TEMC, I/IH(i)OpMaLII/IIO,
HO HEAOCTATOYHO JA0CTAaTOYHYIO IJIA
MIOJTHO PACKPBIBAIOT | (POPMHUPOBAHUS

€€ COACPpKaHUC

IIPEACTABIICHHUA O
TEMC

JIOTUKa MaTepua MaTepuai Marepuai,

U3JI0KEHUsAMaTepuaia | Mpe3eHTaluu He Ipe3eHTaluN IPUBEJICHHBIN B

B COOTBETCTBUHU C COOTBETCTBYET TEME, | YaCTUYHO Npe3eHTaINN

IUTAHOM U TeMOii IUIaHa HET COOTBETCTBYET TEME | ITOJIHOCTHIO

3aJaHus 3a/laHusl, TU1aH COOTBETCTBYIOT

IIOCTPOEH HE TOYHO | TeMme 3aJaHus U

COCTaBIICHHOMY
IUIaHy

TEPMHUHOJIOTHYECKAs U
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTAINH
MPHUCYTCTBYIOT
opdorpadudeckue
OIIIMOKH, HE BCE
TEPMHUHBI TIPUMCHEHBI
0 CyIIECTBY

B ITpE3C€HTAll1
HPUCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

B IIpE3CHTAllN
OTCYTCTBYIOT
opdorpapuyeckue
OIIMOKH, TSPMHHBI
IMPUMCHCHBI BEPHO

aKKypaTHOCTh H MIpE3CHTAIHS MpE3CHTAIHS Ipe3eHTAIHS
OpPUTMHAILHOCTh nocTpoeHa 6e3 yuera | IMOCTPOEHA C IIOCTPOEHA B
MOCTPOCHHS KOMIIO3UIIUT y4ETOM TpeOOBaHHIA | TIOJTHOM
ClaiioB, 0e3 K 0opopMIIEHUIO, HO | COOTBETCTBUH C
COOJTIOICHUS HET eJIMHOTO TpeOOBaHUSIMU
TpeOOBaHUH K oopmiieHus oopmIieHus,
mpudram u CIali10B UCIIOJIb30BaH
[IBETOBOMY OPUTHHATBHBIH
o opMIIeHHUIO MOJIXOJ K
o opMIICHUIO
ClIazIoB

IIkana nepeBoaa 6a/1J10B B OTMETKY

17-15 GannoB - «5»

14 - 9 6annos - «4»

8-6 6aytoB -«3»

Menee 6 6a/UI0B T OTCYTCTBHE PAOOTHI - «2»

J1st mpoMesKyTOYHOM aTTecTaluu

1 u 4 3aganue — mo 3 6amaa, 2 u 3 3aganue — mo 2 Oayaa, 5- 15 3aganue — 1 0aaa
[TonydeHnHble 0OyJaronmmMMcst OalTbl 32 BBIOJIHEHUE BCEX 3aJaHUi CyMMUPYIOTCs. CyMMapHBINA Oa
MEPEBOUTCS B OTMETKY IO MATUOAIUTHHOM IMIKaJIe C Y4ETOM peKOMEHyeMOH KAkl IepeBoa:

\ Ouenka \ dopma KOHTPOJIA \ Kpurtepun oneHnBanus ’ Iloka3zaTesnn
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OIICHUBAHUA
«S» KonTponbHas padbota MPaBUIILHOCTH OTBETA 18-21 6amn
«4» KonTponbnas pabora IIPaBUIILHOCTh OTBETA 14-17 6annoB
«3» KonTponbHas pabora MPaBIWJIBHOCTH OTBETA 10 -13 Gamnos
«2» KonTponbnas pabora IIPaBUIIBHOCTb OTBETA 12 6a1oB 1 MeHee

5.YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBI IMCHUITINHBI

5.1.1ina peanu3ali MPOrpaMMbl y4eOHOM MUCHUIUTMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI
CJIENYIOLUE CIIELUAIIbHBIC IIOMEILECHHUS :

Jns peanuzalM NPOTrpaMMbl JUCLUIUIMHBI JIOJDKHBI OBITH MPEIyCMOTPEHBI CIEIYIOLIUE

CreMabHbIC TOMEUICHUS: y4eOHbI KAOMHET XUMHUH W/WIH y4eOHOW XMMUYECKOH 1Tab0opaTOpHH.

O6opynoBanne y4eOHOro xkaduHera (HAIrJsIIHbIE MOCOOUSN): HAOOPHI IMIAPOCTEPIKHEBHIX
MOJIENIEN MOJIEKYJ, MOJIEIN KPUCTAUIMYECKUX PELIETOK, KOJUIEKIIUU MIPOCTHIX U CJIOKHBIX BEILIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUICKIHS TOPHBIX MOPOJ W MHUHEpanoB, Tabimuia MeHpeneesa,
yueOHbIe (UIbMBL, IIUPPOBbIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHUsI: KOMIBIOTEpP C YCTPOMCTBaMU BOCIIPOU3BENIECHUS 3BYKa,
IPUHTEP, MYJIbTUMENUA-TIPOEKTOP C 3KPAHOM, MYJIbTHUMEAMHHAS J0CKa, yKa3Ka-Ipe3eHTep s
Mpe3eHTaIH.

Oo6opynoBanue JjadopaTopum U PpadoYux MecT JIadOPATOPUM: MEH3YPKH, IHIIETKU-
KaleJbHUIbl, TEPMOMETPHI, MUKPOCKOII, JYIbl, IPEIMETHbIE U TMOKPOBHBIE CTEKJIA, IUIAHIIETHI AJIs
KaleJabHBIX peakiuid, GuiabTpoBanbHas Oymara, MPOMBIBAJIKH, CTEKISHHbIE MPOOUPKU, PE3UHOBHIE
poOKH, (OHApHKH, HAOOp PEaKTUBOB, CTEKJISHHBIE MAJIOYKH, LITATHUBBI JUIsI MPOOUPOK; MEpHbIE
LWJINHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKHU AenuTenabHble nuauHapudeckue (50-100 mi), cTynku ¢
NeCTUKOM, (appopoBble HaIIKHM, MUHLETH, (GUIBTPHl OyMaXKHble, BaTa, MapJisi, YacOBble CTEKIa,
JIEKTPOIUIUTKH, JIaOOpAaTOpHbIE MITATUBBI, CIIMPTOBBIE TOPENKH, CIHMYKH, MPUOOpP VIS MONTyYSHHS
ra3oB (WM NpoOUpPKa ¢ ra300TBOIHON TPYOKOM), AepKaTenu i MPOOUPOK, CKIISIHKU JUIsl XpaHEHUs
PEaKTHBOB, pa3AaTOUYHbIC JIOTKHM;, XuMHuueckue ctakanbl (50, 100 u 200 mur); mmaTeau; MUHIETHI;
TUTENIbHbIE LIUIIBI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupkH (Ha 10—20 mi1) U MepHBbIE KOJIOBI
(25, 50, 100 u 200 mur), BoasiHast O6aHs (MU TEPMOCTAT), CTEKJISTHHBIEC MAJOYKH; KOHUYECKHE KOJIOBI
g tuTpoBanus (50 u 100 mu); MHAMKATOpHBIE MOJIOCKU JJs ompenenenus pH u cranmapTHas
MHJMKATOpHAs IIKaJa; YHUBEpCAIbHbIN HHAMKaTOp; nuneTku Ha 1, 10, 50 M (unu go3aropsl Ha 1, 5
u 10 mu1), OropeTKu JuIst TATPOBaHUs, MeAULIMHCKUE mmpuilsl Ha 100—150 mi, naGopaTopHble u/unm
aHaJIMTUYeCcKHe Bechbl, pH-MeTphl, CyIMIbHbIN mKad, U Ap. 1adopaTopHOE 000pyL0BaHHE.

6.MndopmannonHoe odbecneyeHue peaau3aluy NporpaMmsl

Jia  peanuzanuu  mporpaMMbl  OMOIMOTEYHBIH (QOHJ 00pa3oBaTENIbHON  OpraHU3alUuN
YKOMIUIEKTOBAH MEYaTHBIMU W/MJIH JIEKTPOHHbIE 00pa3oBaTeibHble U MH()OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE JJISl UCIOJIb30BAHUS B 00pa3oBaTEIbHOM IIpoOIlecCe, HE CTaplle ISTH JIET C
MOMEHTA U3/1aHusl.

6.1. OcHOBHBIE M3IAHUSA

37




T DEEPAJIBHOE TOCYIAPCTBEHHOE BIOIPKETHOE OBPA30BATEJTIbBHOE CMK
,;@ _ VUPEXIEHME BBICIIIETO OBPA3OBAHII PIYTUC
N «POCCUMNCKNN TOCYTJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PryTUC Aucm 38
1. HoBommnuckuii, WM. W. Xumusa: yue6nuk mnst 10 (11) kmacca oOmieoOpa3oBaTenbHBIX

opranm3anuii. Yriryonéuusiii yposensb: yueOnuk / M. . Hopommnckuit, H. C. HoBommHckast.
- 5 ma. - MockBa: OO0 «Pycckoe cmoBo — ydeOHuk», 2023. - 440 c. -
(®I'OC.MunoBanmonnas mkoina). - ISBN 978-5-533-00484-8. - Tekcrt: 31MeKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2044115

6.2. OcHOBHBIE 3JIEKTPOHHbIE U31AHUS
1. hvsh.ru — Xypran «Xumus B mIKoJe».

2. https://postnauka.ru/themes/chemistry — sekuuu 1o xumMuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)Hay4yno-nonynsipHbiii  mpoeKT «DIEeMEHThI  OOJIBIION
Haykn» ((GHU3HMKa, XUMHUs, MaTeMaTHKa, aCTPOHOMHMS, HAyKd O KU3HH, Hayku o 3emue). HoBoctu

HAayKH, KHUTH, HAYYHO-TIOIIYJIAPHBIC CTATbU, JICKIIUH, SHIIUKIIOIICIUH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nonyssipHoro sxypHana «llorennuam». Xypnan usmaéres ¢ 2005r., ¢ 2011 r. —
pazaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT HayyHO-TIONYJISIPHOTO XKypHaa «XuUMHUs U ku3Hby». XKypHan uznaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 3JeKTpOHHAs OMONIMOTEKa XuMHUYeckoro moprana «Chemnet», comepXuT ydeOHbBIE |
nH(OPMAaIMOHHBIE MaTepUaNbl ISl IIKOJIHHUKOB U yuuTened. B Hell MOXHO HaWTH y4eOHUKH IO
o01eit 1 HeOPraHUYECKON XUMUHU, OPTaHUYECKONW XUMHUU, MYJIbTUMEIUaMaTepHaIbl, a TAKXKE 3a/1a4n
XUMHUYECKHUX OJUMIIHNA/I C PEeIICHUSIMH, 3a/1a4H BCTYIMUTENbHBIX YK3aMEHOB JJIsI a0UTYPHEHTOB.

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

Nudopmanmonnsie matepuanibl 00 onuMmnuanax: MOCKOBCKOM Topojckoi, Bcepoccuiickoi,
MenaeneeBckoi, MexayHaponHo. IIpuBeneHsl 3aaund TEOPETUYECKUX U HKCIIEPUMEHTAIbHBIX
TYpOB, IOJPOOHBIE pelIeH s, CIUCKU U ¢oTorpadun nodeauTenei.

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

Cucrema JUCTaHIIMOHHOTO OOy4Y€HUs, HaMpaBJIeHHas B TMEPBYIO Ouyepelb Ha TOJATOTOBKY K
OJINMITHA/IaM BCEX YPOBHEH — OT IIKOJBHBIX 10 MexayHapogHoi. CalT COIEpPKUT OTPOMHOE
KOJIMYECTBO 3aJ1ay, CrPYIIUPOBAHHBIX KaK MO TeMaM, Tak U 1o oiaumnuagam. [lo BceM OCHOBHBIM
paszenamM XUMUHU TPUBEAEH TEOPETUUECKUN MaTeprall U pa300paHbl PEIICHHUS TUITOBBIX 3a]1a4.

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

[lopran mno HaHoTexHosorusM. OcCHOBHas I1elb— pa3BUTHE O00pa3oBaHus B oOnacTu
HAHOTEXHOJOTHH U NOATOTOBKA K UHTCPHCT-OJIUMITNAJIC 110 HAHOTCXHOJIOTUAM.

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

Hanéxnas crpaBounass mHGOpMAIHs O XUMHUYECKHUX DJIEMEHTaX W MX CBOWCTBaX (Ha aHTIUHACKOM
SI3BIKE).

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

PyccKosA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

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

HGKOMMCp‘-IeCKI/Iﬁ cauT OHHaﬁH-O6paBOBaHHH, COACPIKUT MHOTI'O HHTCPCCHBIX O6pa30BaTeJ'ILHBIX
KYpCOB M BHUJCOJIEKIIUH I IIKOJBHUKOB, CTYACHTOB M Y4HMTeled. ECTh HECKOJIBKO KypCOB IO
XUMHUH.
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12.  http://gotourl.ru/4800 (https://www.cas.org/)
Caiir ChemicalAbstractService — caMblii aBTOPUTETHBIH B MHpE XUMHUU HWHGOOPMAIIMOHHBIN

HMHTEPHET-pecypc (CalT IIaTHBIN).

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

HopTan 10 OpFaHquCKOﬁ XMMHWH HA aHTJIMUCKOM SI3BIKE.
14, http://www.xumuk.ru

CaliT 0 XMMHH: KJIACCUYCCKUE y‘-Ie6HI/IKI/I, CIIPAaBOYHHKH, SHIOUKIIONCINHU, ITOUCK OPTraHUYCCKUX U

HEOPraHWYECKUX PEakilfii, COCTaBJICHUE YPABHECHUN PEaKIUM.
15. http://orgchemlab.com/

CaiiT, NOCBSIIIEHHBIH MTPaKTHUECKON padoTe B 1abopaTropuu
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