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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 00pa30oBaTelNbHON 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.

Jlucuunnuna Hanpasiena Ha popmupoBanne OK o cnenuansHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupars cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEIbHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHbIM KOHTEKCTAM;
OK-07 ComeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIICH Cpelbl, PecypcocOepexeHHUIO,
OPUMEHSTh 3HaHUS 00 W3MEHEHMH KIUMaTa, MNPHUHIUIBI OepeskIMBOro
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:
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- 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, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEeM, VYIJEPOJHBINH CKEJET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psid, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOI- U a30TCOIEPKAIINE COSTUHEHHUS, OMOJIOTMUYECKH aKTHBHBIC BEILIECTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKHUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENbHBIE, DJK30-H OJHIOTEPMHUYECKHE, pEaKlMd HOHHOro 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 U MIPAKTUUYECKOMN JCATEIHHOCTU YEIOBEKA;

- YMETb BBIBIIATH XAPAKTEPHBbIE NPU3HAKU U B3aUMOCBS3b M3YUYEHHBIX IOHATUM, NPUMEHATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHWM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB M MX IPEBPALLCHUM; BBISBIATH B3aUMOCBSA3b XUMHUUYECKUX 3HAHUHN C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh WCIIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOAHOIO COH03a
TEOPETHYECKOW U MPUKIATHON XUMUU U TPUBHAIbHBIC HA3BaHWS BOXKHEHUIIINX BEIIECTB (ITUIICH,
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 XHUMHUYECKUX
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 TpyINIaM COEAUHEHUM, XapaKTepu30BaThb 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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- copMUpPOBaTh 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 000OCHOBAaHHOTO 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; UCIOJIb30BAThH
CHUCTEMHbIE XHWMHMYECKHE 3HAHUS MJIg MPUHATUA PEIICHHWHA B KOHKPETHBIX >KU3HEHHBIX
CUTYalUAX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUJIAaHUPOBATHh U BBIMOJHATH XUMHUUYECKUI 3KCIEPUMEHT (TPEBpaAICHUSI OPraHUYECKUX
BELLIECTB NpPHU HArpEBaHUM, IOJYYEHHE STUJICHA W M3YYEHHE €ro CBOWCTB, KAUECTBEHHbIC
peaKky Ha aJbJEeTrubl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB IpH HarpeBaHHH,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEAeNsTh CPEAy BOIHBIX
pacTBOPOB, KAa4ECTBEHHBIC 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 HKCIEPHUMEHTa B
dbopMe 3anucH YpaBHCHHH COOTBETCTBYIOIIUX PeaKIuii ¥ (OPMYIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIMIO, MOJYy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB
(cpeactB MaccoBoii uHGoOpMaruu, cetb HTEpHET U Ipyrue);

- 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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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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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 MoJeib CTpoeHusi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XUMHUYECKHX 3JEMEHTOB (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. Pemienue 3agaHuii Ha MCHOJIB30BAHUE XUMUYECKOM CHMBOJIMKM W HA3BAaHWM COCIWHEHUHN IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPHBHAIBHBIX
Ha3BaHUI JUIS COCTABJICHUS XUMHUYECKUX (DOPMYJ JBYXATOMHBIX COEIMHEHHMH (OKCHIOB, CYJIb()HUJIOB,
THAPHIOB | T.II.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB. 1
[pakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M
MEePUOJNYECKAM M3MCHEHHEM CBOMCTB XHMHUYECKUX DIICMCHTOB M MX COCJMHCHHN B COOTBETCTBHH C
nojoxeHueM [leprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep/KaHue OK-1
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS OK-7
3aKOH M Ta0MIa  [Ne2, Tlepuomuueckas cucTeMa XuMHUeckux oiementoB JLU. MeHjeneesa. ®H3NUeCKnii CMBbICT
AW Menneneesa |[Teppommueckoro 3akona JILM. MeHzueneesa. 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.

Pemienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha XapaKTepHU3alUI0 XUMHYECKUX
37eMEeHTOB «MeTammnyeckne / HeMETAUIMYECKHE CBOWMCTBA, AJICKTPOOTPHIATEIIBHOCTh XWMHYECKHX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B MEPHOJUYECKON CUCTEME
xuMu4deckux djementoB .M. MenaeneeBay

OK-1
Paznen 2. Xumndeckue 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. CocTaBiienue

YPaBHCHHI pPEaKIUil COCAMHCHHS, DPA3JIOKCHHS, 3aMCEIICHHsS, OOMEHa, B T.4. PEAKIUi TOpeHwus,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

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

CocraBneHrue W ypaBHUBAHHME OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLM METOJIOM 3JIEKTPOHHOIO

O6ananca. OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIMU B MPUPOJIE, MPOU3BOACTBEHHBIX IpoOIeccax U

KU3HEJEATEIbHOCTH OPraHu3MOB

IIpakTHYecKkue 3aHATHA

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

[0 YPaBHEHUSIM XMMHYECKUX peakuuidl. Moip Kak eauHUIa KOJMYecTBa BeulecTBa. MossipHas macca.

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

IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 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 aneKTpoUTHYECKON aucconrannu. VoHbl. DIeKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuun 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. JlabopaTtopHas paboTta “THITbl XUMHUYECKUX pPEaKIIfii”.
HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNe CPeIbl BOJAHBIX
pacTBOpOB. 3a/laHKs HA COCTABJIEHNE HOHHBIX peaKlUi
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. Kiaccupukanus HeOpraHHYeCKHX BEIIECTB. IIpOCThIE U CIIOKHEIE
CTpOCHHC BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocCBs3b
HCOPTaHMHCCKUX | peopranndecknx BemecTB. ATperaTHble COCTOSHHS BelIecTBA. KpucTammmueckue . aMophHBIE
BCILCCTB BellecTBa. THUMBl KPUCTAIMYECKUX PEUICTOK (aTOMHAas, MOJEKYJspHas, MOHHas, MeTajlindecKas).
3aBHCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THMA KPHUCTALUTUYECKOH PEIIETKH. 3aBHCUMOCTh
XUMHUYECKOM aKTUBHOCTH BELIECTB OT BUJAA XMMHYECKON CBA3M U THUNA KPUCTAIUIMUECKOW PEHIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IpakTHYeckne 3aHATHS
Ne4. HomeHnkiiaTypa HEOPraHM4eCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOMN
(hOpMyJIbI UJTU COCTaBICHHE XUMUUECKON (POPMYJIbI HCXO/1 U3 HAa3BaHMSI BEILLIECTBA 110 MEXKTYHAPOIHON
(MIOITAK) min TpuBHanbHOM HOMEHKIIATYype.
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
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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. CocrapiieHue ypaBHEHUI XUMUYECKUX PEAKLUI C Y4aCTUEM IIPOCTHIX U CI0KHBIX HEOPraHUYECKUX
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
HCOPTaHMHUCCKUX | No2, JTaGoparopHas paGoTa «MneHTHHKAIMsA HEOPTaHMIECKHX 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. Homenknatypa opraHnuecKiuxX COCIMHEHUM OTJEIbHBIX KIacCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIC 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. CoiicTBa OpraHMYECKUX COEIMHEHUN OTAENBHBIX KJIacCOB (TpUBHAJIbHA M MEXAYyHapoIHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHbIe (ANKaHbl U LUKJIOAIKaHBbI),
HeTpeAebHbIe (AIKSHBI, AKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOJAOPOIBI, 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 OCHOBAHMM UX COCTaBa M CTPOEHUs
Ne8. CocraBnenue cxeM peakuuid (B TOM 4YHCIIE MO MPEAJIOKEHHBIM IENOYKaM 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. Jlabopatopnast pabota “IIpeBpalieHus opraHM4ecKiX BEIIECTB IIPU HarpeBaHUU'".
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”
WnenTudukaiysi OpraHnuecKuX COeIMHEHUN OTIENBHBIX KJIACCOB (Ha MpUMepe albJeTHAO0B, Kpaxmala,
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 3aJaHuAd 10 COCTAaBJICHHIO XHUMHUYCCKHX peaKLII/Iﬁ C ydacTuem
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 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIui 85:%
CkopocTb OcHoBHOE coepkaHue OK-1
XUMHYECKHUX OK-7
peaKITHiL. Teopernueckoe odyuenue
XHUMHUECKOE CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJIBI pPEarupyrouux BEIIECTB,
paBHOBECHE KOHLICHTPAllUA PEArupyrolIuX BELIECTB, TEMIEPATYphl U IUIOMIAAM PEAKLHUOHHON IIOBEPXHOCTH.
TennoBsie 3¢ ekThl XUMUYECKUX peakuil. IK30- U SHJOTEPMHUUECKHE, PEAKIIHH.
OOparuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUIeHHWE MOJl JeHCTBUEM pPa3IHYHBIX
(akTOpOB (KOHLIEHTPALIMS PEareHTOB WM MPOJYKTOB PEAKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO3/1aHUs
ONTUMAJIbHBIX YCIOBUM IIPOTEKaHUs XUMUYEeCKUX IpoueccoB. IIpunnun Jle [laTense
IIpakTnyeckue 3aHATHSA
Ne9. Perienne nmpakTUKO-OpMEHTUPOBAHHBIX 3aJlaHUM HA aHaIM3 (PaKTOPOB, BIUSIONIMX HA W3MEHEHHE
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CKOPOCTH XMMHUYECKON peakiuu, B T.4. C MO3UIHUNA KOJIOTUYECKH 11€J1ecO00pa3HOro MOBEACHUS B OBITY
U TPYZIOBOM JIEATENBHOCTH B LIEJISX COXPAHEHUS! CBOETO 3/10pPOBbs U OKPYKAIOILEH IPUPOIHOM Cpebl.
Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-lllarense s
HaxXOXJCHUA HaAIIpaBJICHUA CMCHICHUSA PaBHOBCCHUA XUMHYECKOU pCakuuu " aHAJIN3 q)aKTOpOB,
BIIUSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 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 ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUST PACTBOPOB.
PactBopumocTs. MaccoBass 101 pacTBOpeHHOro BemiectBa. (CMbICT TOKa3aTessd MPEAesIbHO
JOMYCTUMON KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMYECKOil 0€30MacHOCTH.
[IpaBmiia 5KOJIOrMYECKU L€1€cOo00pa3HOro MOBEAEHUS B ObITY U TPYAOBOM AESITEIBHOCTH B LIEJSIX
COXpAHEHHUs CBOETO 3/I0POBbSI M OKPYXKAIOIIEW MPUPOJHON CPEAbl; OMACHOCTh BO3/ICUCTBUS HA YKUBBIE
OpraHnu3MbI ONIPEACICHHBIX BCIICCTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOJIb3yEeMbI€ B OBITOBOM U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coJep:KaHue OK-1
ccnenosarne JlaGopaTopuble 3aHATHS OK-7
CBOUCTE PACTBOPOB 5, JlabopartopHas padota «IIpuroroBieHune pacTBOPOB».
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOi, %) KOHIIEHTpaluH (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 DSHEPIUM, OPraHUYECKHME U MHUHEpaJbHbIE
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.

3amura: [lpencraBnenne pe3yapbTaToB pelieHus KecoB B popMe MUHU-I0KJIa/1a C Ipe3eHTanuen

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

2 ceMecTp

Bcero

46
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3. MeToanyeckue yKazaHusi 10 NPOBeIEHNIO NPAKTHYECKUX 3aHATHI/J1a00pPaTOPHBIX
pador

OcHoBononaralomuM  TpeOOBaHMEM K pe3ysbTaTaM OCBOEHHMSI XUMMH  SIBJISETCA
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCSI YMEHUHN MCCIIE0BATh XUMUYECKHE MPOLIECCHI U SBIICHUS, B
YACTHOCTH, IUIAHUPOBATh U MPOBOAUTh XMMUYECKHE SKCIHEPUMEHTHI, UCCIIE0BATh BEIIECTBA U
MPOBEPATH T'HIIOTE3BI, HHTEPIPETUPOBATEL PE3YIbTATEL DKCIIEPUMEHTOB, IIPOBOAUTH PACUETHI 110
XUMHYECKUM (OpMyJaM U YpaBHEHHMSIM XMMHUYECKHX peakLHi, MPOTHO3UPOBAThH MOCIEACTBUS
XUMHYCCKUX IMPUPOAHBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX IPOLCCCOB.

[IpakTHyeckue 3aHATUS 3aKIIOYAOTCS B BBINOJHEHUU CTYIEHTAMH, IOJ PYKOBOICTBOM
npenojaBaresis, KOMIUIEKCa YYEOHBIX 3aJaHUIl HallpaBICHHBIX Ha YCBOEGHHE Hay4HO-
TEOPETUYECKHX OCHOB Yy4yeOHOM JMCLUIUIMHBI, NPUOOPETEeHHE NPAKTUYECKUX HABBIKOB
OBJIAJICHUS] METOJaMU IPaKTHYECKOH paboThl € MPUMEHEHHMEM COBPEMEHHBIX CPEICTB
KOMITbIOTEPHOM rpaduKu, MyIbTHUMEANA, KOMMYHUKAIIMOHHBIX TEXHOJIOIHH.

[TpakTHueckue 3aHATHS CIOCOOCTBYIOT Oojiee IIyOOKOMY HMOHHUMAHHUIO TEOPETHYECKOTO
MmarepHuaia y4yeOHOro Kypca, a TakKe pa3BUTHIO, (JOPMUPOBAHUIO M CTAHOBIICHUIO PA3JIMYHBIX
YPOBHEW COCTaBISIOMIMX NPOPECCHOHATBHON KOMIIETEHTHOCTH CTyAeHTOB. Hapsny ¢
dopMHpOBaHHEM YMEHHMH U HaBBIKOB B IpOLIECCE IPAKTHYECKUX 3aHATHH 0000marores,
CUCTCMATU3UPYIOTCA, erIy6JI$IIOTC$I u KOHKPCTU3HUPYIOTCA TCOPCTUYCCKUC 3HaHUA,
BbIpabaThIBa€TCsl CHOCOOHOCTh M T'OTOBHOCTb UCIIOJNIB30BaTh 3TH HAaBBIKM Ha IPAKTHKE,
Pa3BUBAIOTCA MHTCIIJICKTYAJIbHBIC YMCHUA.

[TpakTuyeckue 3aHATUS IPOBOAATCS B (hopMe MPAKTUYECKUX PadoT, 1a00paTOpPHBIX paboT
U B popmMe KeicoB Ha aHAIN3 WH(POPMAIIHH.

3.1. TeMaTuKa M coep:KaHMe MPAKTUYECKHX 3aHATHIT/1a00paTOPHBIX padoT

Ilpakmuueckoe 3anamue Inpakmuueckas paooma 1

Tema 1.1: CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB M NMPUPOAA XUMHYECKOH CBS3H
Conep:xanue: Pemienne 3amaHuii Ha HCMOJIb30BAHME XWMHUYECKOM CHMBOJIMKM W Ha3BaHUU
COEMHEHUIN NI0 HOMEHKJIATYPE MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U MPUKIIATHON XUMHUHU
Y TPUBHAIBHBIX HA3BaHUU IS COCTABJICHHUS XUMUYECKHX (OPMYJ TBYXaTOMHBIX COCIUHEHUHN
(oxcuaoB, cynb(PHUIOB, TUAPUIOB U T.M.) U APYTHX HEOPTAaHUYECKUX COCAMHEHUN OTIEIbHBIX
KJIaCCOB.

IIpakTueckue 3aJaHvs Ha YCTAHOBIICHHE CBSA3U MEXKIYy CTPOCHHEM AaTOMOB XHMMHUYECKHUX
AJIEMEHTOB M MEPHUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHUUYECKHX JJIEMEHTOB U UX COCIMHEHUI
B COOTBETCTBUH C MOJIOkKEHUEM [lepnoandeckon CUCTEMBI.

Ilpakmuueckoe 3anamue | Ilpakmuueckas paboma 2

Tema 1.2. Ilepuoauydecknii 3akon u Tadbaunna JI.A. Menaeneesa

Conep:xkanue: Ilepmoamyeckas cucrema xumuyeckux snemeHtoB J[.M. MeHneneesa.
®usnueckuit cmpicn [lepuoanueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XHWMHYECKHX OJEMEHTOB, O0Opa3yeMbIX HWMH TIPOCTBIX M CIIOXHBIX BEIIECTB B
COOTBETCTBUM C TIOJIOKEHUEM XHUMHYECKOro ndyeMeHta B llepuoauueckoin cucreme.
MupoBo33peHueckoe W HaydyHoe 3HaueHme Ilepmomgmueckoro 3akona J[.MI. MeHnneneesa.
[Iporuosst .M. MenneneeBa. OTKphITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUd Ha  XapaKTepHU3aIUIo
XHUMUYCCKHX 9JIECMEHTOB «MeTammndeckue / HEMETAIUINYCCKHUE CBOICTBA,
ANEKTPOOTPUIATENBHOCTh XUMHYECKHUX DJJIEMEHTOB B COOTBETCTBHM C UX DSJIEKTPOHHBIM
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CTPOCHHEM H TIOJOKEHHEM B MEPUOJAMYECKOM CHCTeMe XuUMHUuYeckux oanemeHToB J[.U.
MenneneeBa»

Ilpakmuueckoe 3anamue / Illpakmuueckas paboma 3

Tema 2.1. Tunbl XuMUYECKUX peaKkuuil

Conep:xanue: KonnmuecTBeHHBIC OTHOIICHHUS B XUMUU. OCHOBHBIC KOJMUYECTBEHHBIC 3aKOHBI B
XUMHUHM M pacueThl MO0 YPaBHEHHUSIM XHMHUYECKUX peakuuid. Monib Kak eIMHHIIA KOJIMYecTBa
BelecTBa. MousipHass Macca. 3aKOHBI COXpaHEHUsT MacChl M SHEPruu. 3aKOoH ABOTapo.
Monsipablii  00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTh ra3oB. PacueTsl 1Mo ypaBHEHUSM
XUMUYECKUX PEAKIUN C UCHOJIb30BAHUEM MAacchl, o0beMa (HOpMaJbHBIE YCJIOBHS) TIa3oB,
KOJIMUECTBA BEIIECTBA

Ilpakmuueckoe 3anamue | Illpakmuueckasn paboma 4

Tema 3.1. Kuaccupukanusi, HOMEHKJIATYpa H CTPOCHHE HEOPraHMYeCKHX BellecTB
Copepxxanue: HomeHknaTypa HEOPraHMYECKMX BEILECTB: HAa3BAHUE BEIIECTBA MCXOMAS M3 UX
XUMHUYECKON (hOPMYIIBI MIIH COCTAaBJIEHUE XUMHUECKON (hOPMYIIbI HCXO/s U3 HA3BaHUS BEILIECTBA
no mexayHapoaHoit (MIOITAK) nnu TpuBuaibHON HOMEHKIIATYpE.

Perennie npakTuyecknx 3aJjaHui MO KiIacCU(pUKAIMU, HOMEHKIAType U XUMHUYECKUM (popmyaam
HEOPraHMYECKUX BEIIECTB pA3JIMYHbIX KJIAccoB (yrapHbli ra3, yIJeKHCIbId ra3, amMMHak,
raiieHasi M3BeCTb, HEralleHash W3BeCTb, MUThEBAs COJa W JPYTUX): Ha3bIBaThb U COCTABIATH
(opMyJIbl XUMUYECKHX BELIECTB, ONPEEIIATh NPUHAIIEKHOCTD K KiIaccy.

HcTounuku xumuueckoil uH@opmaiuu (CpeIcTB MaccoBoi HH(popMmaiuu, cetb MHTepHET u
npyrue). Ilonck nHpOpManuu 1Mo Ha3BaHUAM, HASHTH(DUKATOpAM, CTPYKTYPHBIM (hopMynam

Ilpakmuueckoe 3anamue | Ilpakmuueckas paboma 5

Tema 3.2. PU3UKO-XUMHYECKHE CBOMCTBA HEOPIAaHMYECKHUX BEIECTB

Copepxanue: CocTaBieHUE YpaBHEHHUH XHWMUYECKHMX pEAaKIMH C ydacTUEM IMPOCThIX H
CJIO’KHBIX HEOPTaHMYECKUX BEILECTB: METAJUIOB U HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB
U aM(OTEPHBIX JIEMEHTOB; HEOPTAaHMUYECKUX KHCIIOT, OCHOBAaHUH M aM(pOTEPHBIX THIPOKCHIOB;
HEOPraHMYECKUX COJIeH, XapaKTepu3yIOIUX UX CBOMCTBA.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHWH Ha CBOMCTBA, COCTaB,
NoJy4eHne M 0e30macHOe HCIOJIb30BAHME BAXKHEWIIMX HEOPraHWYECKUX BELIECTB B OBITY U
MPAKTUYECKON AESITETbHOCTH YETI0BEeKa

Ilpakmuueckoe 3anamue | Illpakmuueckasn paboma 6

Tema 4.1. Knaccuduxanus, cTpoeHre 1 HOMEHKJIaTypa OpraHu4eCKUX BELIECTB

Conep:xanue: HoMeHknaTypa OpraHM4ecKUX COEIMHEHMN OTIENIBHBIX KJIacCOB (HACHIIIEHHBIE,
HEHACBIIIIEHHbIE U apOMaTHYeCKHUEe YTJIEBOAOPOIbl, CHUPTHI, (EHONbI, AIbJEIHJIbl, KETOHBI,
KapOOHOBBIe KUCIOTHI U Ap.) CocTaBieHHEe MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMyi
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KIJIACCOB, UCIOJb3YS MX Ha3BaHMS MO CUCTEMAaTUYECKOW U
TPUBHMAJIBHON HOMEHKJIAType (ITWJIEH, alleTUIEH, INIULEepuH, (peHod, GpopManbIerus, yKCycHas
KHUCI0Ta, ThHuiuH). Pacdersl mpocreiimeil ¢opMyibl OpraHU4ecKol MOJIEKYJbl, HCXOAS W3
AJIEMEHTHOTO cocTaBa (B %)

Ilpakmuueckoe 3anamue | Ilpakmuueckan paboma 7
Tema 4.2. CBolicTBa OPraHUu4eCKUX COCAMHEHUH
Copepxxanue: CBOMCTBA OpPraHUYECKUX COEJAMHEHUN OTIENBHBIX KIJIACCOB (TpUBHAJbHAS M
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MEXIyHapOJAHas HOMEHKJIATypa, XUMHYECKHE CBOWCTBA, CHOCOOBI MOJy4YeHUs): HpelesbHbIE
(ayikaHBl ¥ LUKJIOAJIKaHbI), HEMPEAEIbHbIC (AIKEHBI, aJKUHBI U aJKaJUEHbI) U apOMaTUYECKUE
YIIEBOAOPOAbI, CIUPTHI U (DEHONBI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, AIbJIETH]IbI U KETOHBI,
aMUHBl U AMHUHOKHUCJIOTBHI, BBICOKOMOJIEKYJSIPHbIE COCIMHEHHS. 3aJaHusl Ha COCTaBJICHUE
YpaBHEHUH XUMHUYECKHX pEaKIUil C ydJacTHeM OpraHMYeCKHX BEIIECTB Ha OCHOBaHUHM HX
COCTaBa U CTPOECHUS

Ilpakmuueckoe 3anamue | Ilpakmuueckan paboma 8

Tema 4.2. CBoiicTBa OpraHu4eCKHUX COeIMHEHU I

Conep:xanue: CocTaBieHHE CXEM peakiuil (B TOM 4YHUCIE MO MPEAIOKEHHBIM IEMOoYKaM
MpEeBpalleHH), XapaKTEepU3YIOIUX XUMHUYECKHE CBONCTBA OPraHWYECKUX COEIUHEHUN
OTJICITBHBIX KJIACCOB, CIIOCOOBI WX TIOJNYYCHHS M HAa3BaHWE OPraHUYECKHX COCIWHCHUH TIO
TPUBUAIBHON WM MEXTyHAPOIHOM cCTEeMaTH4YeCKOH HOMEHKIIaType.

Pemenue IMMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHYCCKUX BaILaHI/Iﬁ Ha CBOICTBa OpTraHU4YCCKUX
COEIMHEHUH OTAENbHBIX KJIACCOB

Ipakxmuueckoe 3anamue | lIpakmuueckan pavoma 9

Tema5.1 CxopocTh XMMHYECKHX peaknnii. XUuMHUYeCKoe paBHOBeCHe

Conep:xkanue: PemieHue NpakTHKO-OPUCHTUPOBAHHBIX 3aJaHWii Ha aHauu3 (aKTOpOB,
BIMAIONIMX HAa M3MEHEHHE CKOPOCTHM XMMHMYECKOM PEAaKIUH, B T.4. C HNO3ULMH 3KOJOTUYECKU
11eJ1€c000pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LENSIX COXPAaHEHUS CBOETrO
3JI0POBBS U OKPY’KAIOLEN IIPUPOJHON CPELIBI.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHN HAa npuMeHeHue npuHuuna Jle-Illarense s
HaXO0JKJICHUs HAaIpaBJIEHUS CMEIIEHUS] paBHOBECHSI XUMUYECKOM peakiuy U aHaiu3 (pakTopos,
BIIUSIIOLINX HA CMEILEHUE XUMUYECKOTO paBHOBECHS

Ipaxmuueckoe 3anamue 10 | Keiicot na nouck u ananu3s ungpopmayuu
*IIpogpeccuonanvno-opuenmupogannoe cooepicanue

Tema Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJBHOCTH Y€JI0BEKA

Copepxanue: [lovck u aHanu3 KeHCOB O MPUMEHEHUH XMMHMUYECKHUX BEIIECTB U TEXHOJIOTHH ¢
yueToM Oyaymied npodeccHoHanbHON NEATENbHOCTH MO0 TeMaM: Ba)KHEHINEe CTPOUTENIbHBIE
MaTepuaibl, KOHCTPYKLIHUOHHBbIE MaTepuajbl, KpPacKd, CTEKJIO, KepaMuKa, MaTepuaibl JUIs
AJIEKTPOHUKHM, HAHOMATEpUaJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOUHUKH JHEPrUH, OpPraHUYECKHE U
MUHEpPAJIbHBIE y100pEHUs, IEKAPCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra: [lpeacraBieHne pe3ybTaToB pelleHus KeiHcoB B (hopMe MUHU-I0KIa/a ¢
Mpe3eHTaunuen

Ilpakmuueckoe 3anamue | Jlabopamopnas paboma 1.

Tema 2.2. DiIeKTPOJIMTHYECKAS] JUCCONMALNS U HOHHBII 00MEH

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

HccnenoBanue THMOB (IO COCTaBY M KOJHMYECTBY HMCXOJHBIX M OOpa3yroIMXcs BEIIECTB) U
MPU3HAKOB XUMUYECKHUX peakiuii. [[poBeneHne peakunii HOHHOTO 0OMEHa, OTpe/IeICHUE CPEIbI
BOJHBIX PAaCTBOPOB. 3a/IaHMs HA COCTABIICHUE NOHHBIX PEaKINil

Ilpakmuueckoe 3anamue | Jlabopamopnas paboma 2.

Tema 3.3. UneHTH(H KA HEOPraHUYECKUX BelEeCTB
Copnep:xanue: JlaboparopHas padora «neHTuuKanus HeOpraHUIeCKNX BEIIECTBY.
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Penienne skCiepuMEHTANBHBIX 3a7a4 110 XUMUYECKMM CBOMCTBAM METAJZIOB U HEMETAJIJIOB, 110
PacIO3HABAHMIO U ITOJIyYE€HUIO COCIMHEHUN METAJUIOB U HEMETAJLIOB.

WnenTudukanyss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BAHMEM MX (U3UKO-XUMHUYECKUX
CBOWCTB, XapaKTEpHBIX KAaueCTBEHHBIX peakuuid. KadecTBeHHblE peaknuu Ha cynabdart-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI

Ilpakmuueckoe 3anamue [Jlabopamopnas paboma 3.

Tema 4.2. CBolicTBa OPraHu4eCcKUX COeIMHEHUH

Conep:xxanue: JlaGopatopHas pabGorta “IIpeBparieHuss OpraHMYECKHX  BEIIECTB  IPHU
HarpeBanuu'". IlomyueHue STWiIEHa M U3ydeHUE €ro CBOICTB. MojenupoBaHHE MOJIEKYN U
XUMHUYECKHX MPEeBpaIICHU Ha TIPUMepe dTaHa, STUJICHA, alleTUIeHa U JIp.

Ilpakmuueckoe 3anamue | Jlabopamopnas paboma 4.

Tema 4.3. UnenTudukanusi opraHuvdecKuX BelleCcTB, MX 3HaYeHHe M TNPUMEHeHHEe B
OBITOBOI U MPON3BO/ACTBEHHOI 1eATEIbHOCTH YeJI0BEKa

Coaep:xanue: JlaGopatopHas pabora: “UneHTudukanus OpraHUMYECKUX  COEAMHEHUMN
OTJIEIbHBIX KJIACCOB”

WNnentudukanus OpraHu4ecKuX COCTUHEHHI OTIENbHBIX KIACCOB (Ha MpUMEpPE allbJerHJIOB,
Kpaxmalia, YKCYCHOW KHCIIOTHI, OCJIKOB W T.II.) C HCIIOJIB30BAHHEM WX (U3UKO-XUMHUYCCKHX
CBOICTB M XapaKTEpHBIX KaueCTBEHHBIX peakuui. JleHaTypauus Oenka NpU HarpeBaHUU.
LlBeTHble peakiuu OeiKOB. I[IpaKkTHKO-OPHEHTUPOBAHHBIC 3aJaHHs MO COCTABICHHIO XUMHYECKHX
peaKHI/Iﬁ C Y4aCTUEM OpPTraHUYCCKHUX BCUICCTB, B T.4. UCIHOJIB3YEMbBIX IJIS UX HZ[GHTHq)HKaHHH B 6I>ITy u
IMPOMBIIIIJICHHOCTH.

Ipaxmuueckoe 3anamue [/labopamopnasn paboma 5.

Tema 4.3. UnenTtudukanusi opraHuvdecKMX BelleCTB, MX 3HAYeHHe M TNPUMEHeHHEe B
OBITOBOI U MPON3BOJACTBEHHOI 1eATEJIbHOCTH YeJ0BEKa

Conepxanue: Jlabopatopnas padora «I[IpuroroBieHue pacTBOpoB».

[IpurotoBneHne pacTBOPOB 3amaHHOW (MaccoBOM, %) KOHIEHTpauuu (C TMPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTNpeIeNIEHUE CPebl BOJHBIX PACTBOPOB.

Pemenue 3a1ay Ha IPUTrOTOBIIEHHE PACTBOPOB

4. ®oH/1 OLIEHOYHBIX CPEeICTB TUCHUILIUHBI
4.1 KoHTpOJIb M OLIEHKA PEe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON MUCIUTLTHHBI

PaCKpBIBAIOTCS Yepe3 AMCLUIUIMHAPHBIE pe3yJbTaThl, HalpaBiIeHHbIe Ha (OPMHUPOBAHUE OOLIUX
KOMIIETEHIIUH [0 pa3jienaM U TeMaM CcojiepKaHHsl yueOHOro Marepuaina.

Koa xommnerenuuun Pa3znen/Tema Tun oueHOYHbIX MepPONPUATHS
OK-01 Bce pasznenst IIpomexxyTounast arrtectausi B ¢opme
OK -07 T epeHIIMPOBAaHHOTO 3a4eTa B BHJC

UTOTOBOI KOHTPOJILHOW pabOTHI

Texymuit KOHTPOJIb:

- YCTHOT'O ONpoca;

- TECTUPOBAHUS;

-3KCIIEPTHOE HabIo1eHne 3a
BBIMIOJIHEHUEM TPAKTHUECKUX padoT u
OLIEHKA PEe3yJIbTaTOB UX BBHIMIOJHEHUS.
-3KCIIEPTHOE HaOI0IeHuE 3a
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BBITIOJTHEHUEM J1a0OpaTOPHBIX pPadoT U
OIICHKAa pe3y.]IBTaTOB ux BBIHOJIHGHI/ISI;
- OLIEHKa KeNWCOB Ha IMOUCK U aHalu3

uHdopmaIuu.

4.2. MeToiMKa PUMeHEeHUs KOHTPOJIbHO-U3MePHUTEJbHBIX MATEPHAIOB
KoHTtpoms 3HaHU# 00y4aromuxcst BKIOYAeT:

Texymmii KOHTPOJb B (popMe YCTHOTO OIpOoca Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSX,
TECTUPOBAHUS, SKCIEPTHOrO HAOIIOAEHUS 3a BBIIOJIHEHUEM IPAKTHUYECKHX pabOT M OLIEHKa
pe3yJbTaTOB WX BBINOJIHEHUS, SKCIEPTHOrO HAOIIOACHUS 3a BBIIOJHEHHEM JIaOOpaTOPHBIX
paboT U OLIEHKA Pe3yIbTATOB UX BBIIIOJHEHHUS, OLIEHKA KEHCOB HAa MOUCK U aHAINU3 UH(OPMAIIHH.
[TpomexxyTrounyto artectanuio B ¢opme AudQepeHIHpOBaHHOIO 3ayeTa B BHUJAE HTOrOBOM
KOHTPOJIbHON paboThI.

KoHTposbHO-N3MepuTeIbHbIE MATEPUAJIBI BKJIYAKOT:
4.2.1. OuleHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS MO TUCIHUIIHHE « XHMHUSD)
Texkymuil KOHTPOJIb NPOBOJATCA BO BpeMs ayAUTOPHBIX 3aHATHH 1O XUMUU B
COOTBETCTBUU C YU€OHBIM IIJIAHOM U paboueil mporpaMmbl IO BCEM pa3jiesiaM MporpaMMBbl.
IIpumepHbIe BONPOCHI Ml YCTHOrO ompoca 1o Tteme: Ilepmoanueckuil 3akoH U
nepuoanyeckas cucrema /.M. MenaeneeBa
1. KakoBa coBpemeHHas (popMyIHpOBKa MEPUOINIECKOTO 3aKOHA?
KaxkoB husudeckunii cMbICT HOMepa MepHrojia IEPUOTNUECKON TaOIUIIBI?
Kax onpenenuts, 4T0 3JIeMEHT HaXOAUTCS B TJIABHOW MOATPYIITIE WU TOOOYHON?
KaxoB ¢u3uueckuii cMbICII HOMepa TPYIIIbI IEPUOINYECKON TaOIHIIbI?
CKOJIBKO 3JIEKTPOHOB Ha BHEITHEM YPOBHE UMEIOT 3JIEMEHTHI TOOOYHON MOATPYIIIHI?

© 0k w

Kak MeHsI0TCA HEMETaJUIMYECKUE CBOMCTBA aTOMOB JJIEMEHTOB B IEPUOIUYECKOU

TabIuUIle B OJTHOM NEPUOJIE CIeBa HAIIPaBO U B OJTHOU TpyIIe CBEpXY BHU3?

7. Kak MeHseTcsl 3JIeKTPOOTPHUILATENBHOCTh 3JEMEHTOB B INEPUOIUYECKOM Tabiuie B
OJITHOM IIEPHO/JIE CJIEBA HAIIPABO U B OJJHOM IPyIIE CBEPXY BHU3?

8. Pacmonoxkure mepeunclieHHbIE XUMHUYECKHE DJJIEMEHTHl B TMOPSIKE BO3pACTaHUS
paanyca aTOMOB: a) KpEMHUH, amoMUuHuM, Gocdop; 0) HaTpuil, TUTHI, KaTuil.

9. Pacmonoxure TepeuncCIieHHbIE XWMHUYECKHE DJIEMEHTHl B TOPSIKE BO3pPACTAHUS
METAJJINYECKUX CBOMCTB aToMoB: a) Oepwuinii, 60p, auTHil; 0) MarHuii, KaabIui,
OepuiTuit.

10. YkaxxuTe XMMUYECKHH 3JIEMEHT TPEThEro MepHUojl, aTOMbl KOTOPOTO UMEIOT Hanboiee

BBIPAKECHHBIE METAJIIINYECKHE CBOMCTBA.

IIpumepHbIe 3aJaHUS 10 IPAKTHYECKUM padoTam

[TpakTuyeckas pabora o reme 2.1. Tunbl XUMHUYECKUX peaKkLuit
Copnepxanne: KonuuecTBeHHblEe OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJUYECTBEHHBIE
3aKOHBI B XUMHH M PacueThl M0 YpaBHEHUSIM XUMHYECKUX peakuuil. Moib Kak eluHHUIA
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KOJIM4YeCTBa BeniecTBa. MossipHas macca. 3aKOHBI COXPAHEHHUSI MacChl U DHEPTUU. 3aKOH
ABoraapo. MomspHblii 00beM ra3oB. OTHOCUTEIbHAs IUIOTHOCTH Ta3oB. Pacyersl 1o
YPaBHEHMSIM XHMHUYECKHUX DPEaKLUH € MCIOJb30BAaHMEM Macchl, oO0bemMa (HOpMalbHbIE
yCIIOBUS1) Fa30B, KOJIMYECTBA BEILIECTBA

Ilenb paboOThL: N3Y4YUTh OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUU U HAyYUThCS peliaTh
3aJa4d 0 YpPaBHEHHMSM XHMHUYECKHX pEaKUUil C HCIOIb30BaHMEM Macchl, o0bema
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA

Xox paboTsl:

1. Paccumrtars MossipHyto Maccy ciueayrommx BemectB: NapSO4, LIOH, Mgs(POy)o,

OKCH/1a aJTIFOMUHUS.
2. PaccumTaiiTe KOJIMYECTBO BEIIECTBA, KOTOpPOe cOOTBeTCTBYeT: 120 Tpamm kapOoHarta
KaJIbLUS.
Paccuuraiite Maccy 4 MOJIb @30THOM KUCIOTHI.
CkoJ1bKO MOJIEKYN coaepkutcs B 280 I MOJIEKYJIIpHOro a3ora?
B cKOJBKUX TUTPOB YIIIEKUCIIOTO ra3a coaepxxurcs 12* 10% MOJIEKYI?
OTtHocuTenbHAs IUVIOTHOCT Ta3a IO BO3AYyXy paBHa 2. Uemy paBHa MoJisipHas Macca
3TOro rasza?

o MW

7. 18 r UMHKA BCTYNWJIO B peakUUI0 C COJSIHOW KucioTod. Paccumraiite maccy
00pa30BaBIIEroCs OCaJKa ¥ 00beM BBIICTUBIICTOCS BOIOPO/IA

[TpakTraeckast pabota mo Teme 4.2. CBOWCTBA OPraHMYECKUX COSAMHCHUN
Copepxanne: CocTaBieHHE CXEM peakiuil (B TOM YHCIE MO MPEAJIOKEHHBIM IIeMoYKam
MIPEBPAICHH), XapaKTePU3YIOMINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUUN
OTJIETbHBIX KJIACCOB, CMIOCOOBI MX MONYyYEHHUS U Ha3BaHWE OPraHUYECKUX COCTUHEHHH IO
TPUBHAIIBHON WJIM MEKIYHAPOJHON CUCTEMaTUYECKON HOMEHKJIIAType.
Pemienne  nmpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUd HA  CBOMCTBA
OPraHUYECKHX COCTMHEHUN OTAEIbHBIX KJIACCOB
[{enb: HAYyYUTHCA COCTABIATh YPABHEHUS XUMUYECKUX PEAKLIUNA C YYaCTUEM OPraHUYECKUX
BEILIECTB HA OCHOBAHUU UX COCTaBa M CTPOCHMUSI.
XoJ paboTh:
1. CocraBbTe ypaBHEHHUs pEAKIMI MO MPEIOKEHHBIM IEMOYKaM, YKaXUTE Ha3BaHUE
BEILIECTB
1 C2H2—>C2H4 — CzHe — C2H5C| — CgHsOH
C2H4 - C2H2_, CeHe - C6H5N02 — C6H5NH2
3 C — CH;— CyHy,— CoHs — CoHsCI
4 CaC, —» CyHy — CoHy -, CoHsOH  — CoHs0C5H;s
5 CH4 — C2H2 — C2H6 — C2H5OH — C2H50Na
6 C2H4 — C2H6 — CszOH — CH5CHO — CH3COOH
7
8
9

C - CH; — CH3Cl —- CH30H — CH30CH;

CaC, — CyH, — CegHg — CeHsC' — CgHsOH

CO — CO; —» CgH120g — CoHs0H — CoHsONa

10 | CaC, — CoH; — CH3CHO — CH3COOH — CH3COOC,Hs5
11 | Auetuites — O0eH3on1 —  HUTPOOEH301 — aHWINH

12 | Dtunen — sraHon — OyragueH -1,3 —  OyTaaueHOBBIN Kaydyk
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13 | Ilponan — 2-xJ10pIponad — MPOTEH — MOJUIPOIHIICH

14 | Meran — aleTwiieH — J3THJIEH — MOJHUITUICH

Pemure 3anauy: KitokBa n OpycHUKA MOTYT JUIMTENIBHOE BPEMSI XPAHUTHCSI B CBEXEM
Buje 0e3 caxapa. DTOMy CIIOCOOCTBYET HaJIM4yM€ B HUX MPEKPACHOTO KOHCEPBAHTA.
VYcraHoBUTE MOJEKYISAPHYIO (OpMysly 3TOro BeIIeCTBa, €CJIM MacCcOBbIE J0JIU
3JIEMEHTOB B HEM COCTaBJIAIOT: yriepoja — 68,85%, Bogopona — 4,92%, kucnopona -
26,23%

PemeHne 1npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA
OpPraHUYECKUX COCIMHEHHUM OTIENBbHBIX KJIACCOB

A) [Touemy B KBallICHYIO KaIyCTy YacTO JOOABISIOT KIIIOKBY?

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

B) [Touemy B XBOIHBIX Jiecax JETKO ABIIIUTCS?

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

J) Jns obGxapuBaHus pbIObl HMPUMEHSIOT IOACOJHEYHOE WM OJMBKOBOE Macio.
IToueMy 1151 2TO LIETIU HE UCIIOJIB3YIOT TBEPBIEC JKUBOTHBIE )KUPHI?

E) Ilpu Bapke kuceneid 3 (PpyKTOB NMPOUCXOAUT KHUCIOTHBIA THUAPOIHM3 Kpaxmaia.
CocTaBbTe ypaBHEHHE 3TOU peaKUu.

X) Ilouemy BapeHbe ciallie caxapa, XOTsl U BapuTCsl Ha caxape?

HpnMeprle 3aJaHus 10 KeiicaM HA MOMCK U aHAJIN3 mul)opMamm

Keticel o pazneny 7. XuMus B ObITY U IPOU3BOJCTBEHHON JESATENILHOCTH YeJIOBEKa
Copnepxanue: Ilonck M aHanM3 KEHCOB O INPUMEHEHMM XUMHYECKMX BEIIECTB U
TEXHOJOTHI ¢ yderoM Oyaymed mnpodeccHOHAIbHON JEATEeIbHOCTH IO TeMaM:
BaXHEHILINE CTPOUTENbHBIE MAaTEPHasbl, KOHCTPYKIIMOHHBIE MAaTE€pHaJIbl, KPACKHU, CTEKIIO,
KepaMHuKa, MaTepuayibl JJsi DJIEKTPOHHWKHM, HAaHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKHA DHHEPIUH, OpraHMYeCKHMe U MMHEpaJbHbIE YAOOpEHMs, JIEeKapCTBEHHBIE
BEIECTBA, OBITOBAsT XUMUSL.

Ilens: mnpoanHanu3upoBaTh HHGOPMALMIO O TNPUMEHEHHHM XHUMHYECKHX BELIECTB M
TEXHOJIOTHI ¢ yueToM Oynyiel mpodhecCUOHAIBbHOMN 1eTEeNbHOCTH.

IIpumeps! KeicoB:

Ketic Nel. «X70p B )kM3HM UenOBEKa»

B Slmonum oObenuHEHHBIMH cuidaMd  HalnnMoOHaIbHOTO MHCTHTYTa 370pOBbS U
[TpedextypHoro ynuepcutera CHI3yoku ObLIO MPOBEIECHO UCCIIEOBAaHUE. YUCHBIE BBISICHUIH,
YTO €CTECTBEHHBIE OPIaHUUYECKUE BEIIECTBA BCTYNAIOT B PEAKLUIO C XJIOPUPOBAHHON BOJION U3-

1oJl KpaHa, 0O0pa3ysl OlacHble COEIMHEHUs, KOTOPble MOTYT CIYXHTh NMPUYMHOMN paka. Taxue

coeMHEeHMs Ha3bIBatOTCs M X, TO ecTh «MyTtareH ukc» uinm «HensBecTHbIN MyTaren».

Samanus:

1. HpeﬂnomnTe CIIOCOOBI YMCHBIICHUSA SAJOBUTOI'O0 BJIUSAHUA XJIOpa B MMATHLEBOM BOJE€ Ha

OpTraHu3M 4YCJIOBEKA.

2. Hcxons u3 cBoeil KHU3HEHHOM IMPAaKTHUKHU, HpI/I6J'II/ISI/ITeJ'ILHO paCCQHTaﬁTC, CKOJIBKO

XHOpHpOBaHHOﬁ BOJBI BbI UCITOJIB3YCTC B TCUCHUC IHA U JIS1 KaKUX I_ICJICI>'I?
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3. Kakue opransl yenoBeka O0JblIe BCEro CTpagaloT OT BO3IEHCTBUA XJopa?

4. Kak BiusieT XJIOpUpOBaHHAs BOJa HA YEJIOBEKA IIPU KylIaHUU?

5. Haiigure nomonHuTeNnpHYI0 HH(QOPMAILMIO O 3aMEHE XJopa MpH o0e33apakuBaHUH
BOJIBI.

6. Hccnenyiite pasnmuyHbie TOBapbl OBITOBOM XMMHH B CBOEM noMme. COCTaBbTE CITHCOK
XJIOpCOAEpKAIINUX COSAUHEHUN, YKaKUTE Mepbl 0€3011aCHOCTHU MpHU paboTe ¢ HUMHU.

Keiic No2. «BomopogomoOumau — mar B Oyaymiee»

AptomoO6mnm Honda FCX Clarity Ha BOZOpPOAHBIX TOIUIMBHBIX S3JEMEHTax €37T TI0
noporam EBpomsr ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach K €BpONEHCKOMY
napTHepcTBY dKkonoruaHoi sHeprun (Clean Energy Partnership), mocie dero BeiBena Ha IepBbBIT
MJaH TPOU3BOJICTBO DSKOJIOTMYECKH YHUCThIX aBTromoOwmneid. A Ha Ilatom MockoBckoM
MexayHnapoaHoMm aBtocanoHe BA3 mpencraBun cBoro HOBHHKY «Jlama-AHTIm» ¢ GauioHamMu
BOJIOPOJIa U KHCIOPO/a.

3agaHus:

1.IToueMy MHOTHE aBTOMOOHIIbHBIE KOMITAHUHU Pa3padaThIBalOT aBTOMOOWIIH, paboTaroliue
Ha BOJIOPOJHOM TOIUIHBE?

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

3. Kakue «+» u «—» BbI BUIUTE y BOJOPOIOMOOUIIEH?

4 HaiiauTe NOMOJHUTENbHYIO HHPOPMALIUIO 00 UX YCTPOUCTBE.

5.Ecnu B Bareit ceMbe WM y BallluX 3HAKOMBIX €CTh aBTOMOOMIIU, IMOJCYUTANTE, CKOIBKO
NpUOIU3UTENBHO TNTPOB OCH3MHA, Ta3a U KAaKOH MapKH UCIIOJIb3YeTe €KETHEBHO.

6.Kakue BemecTBa U B KAKOM KOJIMYECTBE MOT'YT HAaXOJUTHCA B BBIXJIOMHBIX Ta3ax BalIMX
aBTOMOOMIIEH?

[TpencraBbTe 3alUTY KEHCOB MO JAaHHBIM 33a4yaM MPH MOMOIIM MTPE3CHTAIHI
Jl1st co3aHms KaueCTBEHHOM Mpe3eHTaIllui He0OX0AUMO COOII0IATh Psiji TpeOOBaHMIA:

O6mue 1. TlpeseHTanus A0KHA HAUMHATHCS C TUTYJIBHOTO Cllaiijia, I/1€ yKa3bIBAaeTCs

TpeOoBaHUS TeMa, CBeJIeHUs 00 aBTOpe U T.II.

2. Ha cnaiinax HeoOX0AMMO pa3MeniaTh TOJBKO TE3HCHI, KIFOUEBhIE CIIOBA,

rpaduyeckre MaTepuaibl (CXeMbl, pUCYHKH, TaOIHIIbI, (HOTO U T.IL.).

Hcnonb30BaTh eAUHBINA CTUIIL OQPOPMIICHUS.

4. KonuuecTBO ciai0B JOJKHO OBITh JOCTATOUHBIM JJIsl PACKPBITUS TEMBI,
HO He 6onee 20-Tu.

.

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

2. Pa3mep mpudra nns 3aroloBKOB — He MeHee 24, mis uHbOpMaluu He
meHee 18.

3. He pekoMeHayeTcs WHCIONB30BaTh pa3HbIe THUIIBI MPUPTOB B OJHOU
TIPEe3CHTAITHH.

4. Jlna BbuieneHus uWHGOpMALMU CIIEIyeT HCIOJIb30BaTh >KUPHBIN mIpudT,
KYPCHB WJIU TIOJYepKUBAHUE.
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5. He 3moynoTpe6saTh NponucHbIME OyKBaMH.

don

=

XenarenbHO UCTIONB30BATH OJHOTOHHBIN (POH HESIPKUX MMACTEIBHBIX TOHOB.
2. Jlnsa ¢poHa mpeArnouTUTENbHBI XOJIOIHBIE TOHA.

Hcnonp3zoBanne | 1. Ha omHom craiize peKOMEHAyEeTCs HCIOJIb30BaTh HE Ooliee 3-X IIBETOB:
IIBETA onuH As (hoHA, OJIUH IS 3ar0JIOBKA, OJIUH JIJISt TEKCTA.
2. Jlns poHa U TeKCTa UCTOIb30BaTh KOHTPACTHBIC I[BETA.

[TpencraBnenne | 1. PekoMeHmyeTcs MCIONB30BATh KOPOTKUE CIIOBA U MPEITIOKEHUSI.
uH(pOpMaIuu 2. MHUHMMH3HPOBATH KOJMYECCTBO NPEIOrOB, HAPECUUH, MPUIIaraTeIbHbIX.

3. 3aroJ0BKH JIOJDKHBI PUBJICKATh BHUMAHHE ayTUTOPHUH.
O0pem He crour 3amonHsTe OOWH CHANI CIUIIKOM OOJIBIIAM OOBEMOM
uH(pOpMaIuu UH(POPMAIIUK: JTFOIM MOTYT €JIMHOBPEMEHHO 3allOMHUTH He Ooliee TpeX (akTos,

BBIBOJIOB, OITPEJECICHUMN.

IIpumepHbIe 3a1aHUA M0 J1a00PATOPHBIM padoTamM
JlaboparopHas padota o teme 4.2. CBoiicTBa OpraHU4eCcKUX COeTMHEHUN
Conepxanue: “lIpeBpaiienusi OpraHM4ecKux BemiecTB npu HarpeBanuu'. [lomyueHnue sTuieHa u
M3y4YEHUE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYJ U XMMUYECKHX IPEBPAIllEHU Ha MpumMepe
ATaHa, TUJIEHA, alleTUJICHA U Ap.
Llenp paboOTHI: M3YyYUTHh MPEBPANICHHUS HEKOTOPBIX OPTraHMYECKHX BEIISCTB NMPU HArpEeBaHUU —

MOJICIUPOBAHUM MOJIEKYJ M XUMHUYECKUX TPEBpaAllEHUA Ha TMpUMepe »HTaHa, DITHIICHA,
aleTUIICHA; HAYYUTHCS TONy4YaTh B Ja00paTOpUU ATHIICH; U3YYUTh (PU3UYECKHE U XUMUYECKUE
CBOMCTBa dTHJICHA

XoJ paboThl:

1. Bompocsr muist momycka k mabopatopHoit pabote

a) 00BSICHUTE, K KAKOMY KJIaCCy OPTaHUYECKHUX BEIIECTB OTHOCHUTCS ITHJICH,

0) 00BsICHUTE, KAKUMH XUMHUYECKUMU CBOMCTBAMHU O0JIa/Jar0T BEIIECTBA JAHHOTO KJlacca, KaKkue
KaueCTBEHHBIC PEAKIIMH JIJISI UX OOHAPYKEHUS UCTIONb3YIOTCS,

B) OOBSCHHUTE, KaK MOXXHO TMOJYYUTh BEIIECTBA JAHHOTO KJacca COCIWHEHHUM B JTAOOPATOPHBIX

YCIOBUSIX.
2. [IpocMoTpuUTE BUACOOMBITH U 3aMOJHUTE TAOIHILY:
HazBanue ompiTa HaoOmonenus YpaBHEHHUS peakLIU BriBox
ITonyyenue sTrneHa Kaxkon ra3 HaszoBute mpoayKThI
BBIJCIISICTCS? U TUI pEaKIuu
BsaunmopeiictBue ¢ | Uro mpoucxomaur c¢ HaszoBute mpoayKThI
OpOMHOM BOAOM pacTBOpOM OPOMHOM U THUI pEeaKInu
BOJBI?
BiaumoneiictBue ¢ | Uro mnpoucxomur c¢ HazoBute mnpomykThl
[IEPMAHTAHATOM KAJIUSI | PaCTBOPOM Y TUII pEaKLUU
repMaHraHara
Kanusa?
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I'openue sTunena Onumure xapakrep HaszoBute mnpoayKThl
rOpEeHUs 3TUJICHA U TUI peaKuu

3. O6paboTKa pe3yabTaTOB OMBITOB:

a) [IpoaHamu3upoBaTh COOTBETCTBUE IIOJIYYCHHBIX pE3yJIbTATOB CIIOCOOAM  TIOJIYYCHUS
HETIpe/IeIbHBIX YIIIEBOIOPOJIOB psia dTHIeHA (aiikeHoB). CienaTh COOTBETCTBYONIUI BHIBO/I.

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

B). ChopMynupoBaTh BBIBOJ O cItoco0ax 0OHAPYKEHHS ITHIICHA.

4. MoaenupoBaHie MOJIEKYI U XMMUUYECKHUX MPEBPALEHUI 3TaHa, STUIICHA, alleTUJIeHa U Jp.

a) CocraBbTe MAPOCTEP)KHEBBIE MOJETM MOJEKYJ OSTaHa, JTWIEHA, aneTwieHa. Hamummre
CTPYKTYpHBIE (POPMYJIbI ITUX BELIECTB U HA3BaHMUS.

0) CocraBbTe IIAPOCTEP>KHEBBIE MOJENM MOJIEKYJ MYPaBBUHOM KHCIIOTHI, 3TUJIOBOIO CIUPTA,
metaHansi. Hanummure ctpykrypHble (OpMysibl 3TUX BELIECTB U HA3BaHMUS.

B) CocTaBbTe NIAPOCTEPIKHEBBIC MOJICTH XUMHUYECKIX PEaKIUi, MPOTEKAIOIINX MTPH HArPEBaHUU:
NETUAPUPOBAHUE 3TaHA, KATAJUTHUYECKOE OKHCICHME METaHa, NMHUPOJIM3 MeTaHa. 3amulluTe
yYpaBHEHHS B TETPaab, 0003HAUBTE YCIOBHS MPOTEKAHMS PEaKIHid, JaliTe Ha3BaHUE MPOIyKTaM
peaxkun

IIpumepHBIii TeCTOBBIH KOHTPOJIb 110 pa3aeay 1 «OCHOBbI CTPOEHHUS BelleCTBA)

Bri0epuTe 01uH NpaBUJILHBIH OTBET:

1. Atombl C 1 Si UMEIOT OTMHAKOBOE YHUCIIO:

A) HEUTPOHOB B sA1pe

b) sneprernueckux ypoBHen

B) a51eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux 3nemeHToB Li-Be—-B—-C merannnueckue cBoiictpa:

A) ycunuBaroTcs

b) ocmabeBaror

B) He menstroTcs

I') n3MEeHAI0TCS NEPUOJNYECKH

3. K s-anmemMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. ITyrem coennHeHust aTOMOB 1101 HoMepoM 11 u 17 oOpa3yercst BEIEeCTBO ¢ XUMHUYECKOH
CBSA3BIO:

A) nonHoi

b) xoBaneHTHOI nonsipHOA

B) xoBaneHTHOI HEMOISIpHOM

I') meTanmnuueckoi

5. KonnuecTBo 31€KTpOHOB Ha MOCIEAHEM YHEPTreTHYECKOM YPOBHE COOTBETCTBYET:!

A) HOMEpY nepuoaa

B) Homepy rpynmbl
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B) nopsaxoBomy HOMEpY

6.AJMa3y COOTBETCTBYET:

A) nOHHasi XUMUYECKasi CBS3b

b) xoBanieHTHas MoJIsIpHAs XUMUYECKas CBSI3b

B) xoBaneHTHas HenoJsIpHasi XUMUYECKasi CBSI3b

7. CBs13b, 00pa3oBaHHAs 3a CYET 0000IIECTBICHHUS BAJICHTHBIX AJIEKTPOHOB, HAa3bIBACTCS

A) nonHnoi

b) merammueckoit

B) xoBanenTHOM

8. B mopsiike Bo3pacTaHUS KUCIOTHBIX CBOWCTB JIETYYHX BOJOPOJTHBIX COEIMHEHHM
AJIEMEHTBI PACIIOJIOKEHBI B PATY:

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxJieHUil BEpHO AJi 3JIEMEHTOB VA IpynIibl

A) obmas popmyna neTyyero BoopoaHoro coequHenus RH4

b) He 00pa3yroT 1eTyunx BOAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiiieHust SHEPreTUUECKOT0 YPOBHS HE XBaTaeT TPEX DJIEKTPOHOB

10. Cpenu BeriecTB, ykazanubix B psay NHs, Oz, HCI, SO, konmdectBo coemuHeHuii ¢
KOBAJIEHTHOW HEMOJIAPHOU CBSI3bI0 PABHO

A) Tpem

b) nBym

B) uetsipem

11. XuMuueckas cBsi3b B MOJIEKYJIaX O30HA U XJIOpUAA KaJIbIUsl COOTBETCTBEHHO:

A) KOBaJIeHTHAs TIOJISIPHAS U MOHHAS

b) koBasieHTHast MOJIsipHAst M KOBaJICHTHASI HETIOJISIpHAS

B) xoBanieHTHas HEMoONIApHAsA U MOHHAS

IIpumMepHBI TECTOBBIA KOHTPOJIb no pasgeay 4 «CrpoeHue M CBoOiiCTBa
OpPraHMYeCKHX BellecTB)

1.BemecTBo, cocTaB KOTOPOI'O BhIpaXKeH MOJEKYIspHOH (opmynoit C3Hg oTHOcHTCS K
KJ1accy:

1) apenbl

2) ankaHsbl

3) ajKeHbl

4) aJKuHBI

2.HasBanwue BemiectBa, popmyna kotoporo: CH3-CH(CHjz)-CH,-CH,-OH

1) Oyranomn-2

2) neHTaHon-2

3) 2-meTunOyraHoi-4

4) 3-meTunoOyranon-1

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

3) rnuuepuH

4) nponaHo

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

2) (CH3)2NH

3) CH3-CH,-COOH

4) CsHyOH

5. Iyt aKaHOB XapaKTepHA PEaKLys:

1) npucoenunenus Hy

2) XJIOpUPOBAHHUS HA CBETY

3) oGecnBeunBanus pactBopa KMnOy
4) nonuMepu3aIu

6. MeraHoJ1 pearupyer c:
1) HaTpuem
2) Boso#

3) BogopoaoM
4) MmeTaHOM

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

2) NaCl

3) Na,COs3

4) H,0

8. BepHbI /11 yTBEpKICHHUSA:

A. AMUHBI IPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpXKIECHUS

4) HEeBepHO HU OHO U3 YTBEPXKICHHI

9. Ypasuenune xumudeckoit peakiuu C,Hg+Cl,—C,HsCI+HCI sBastercst:
1) peakiueii 3aMereHus1, MPOTEKAOLIEH MO PaTUKAIBEHOMY MEXaHU3MY

2) peakiyeil npucoeIuHeH s, IPOTEKAIOIIEH 0 paIuKaIbHOMY MEXaHU3MY

3) peakuueii 3amMemIeHus, TPOTEKAIONIEH TT0 HOHHOMY MEXaHU3MY

4) peakiuei MpUCOeTUHEHNUS, TPOTEKAIOIIEH 1T0 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsiHOrO 3epkanay (C aMMHAYHBIM PAcTBOPOM OKcHIia cepedpa)

BCTYNAET:

1) sTanon

2) riaroko3a
3) rnmuuepuH
4) kpaxman
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11. VYcraHoBuTe COOTBETCTBUE MEX]Y Ha3BaHUEM BELIECTBA M KJIAccoOM (TpyIION)

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

Hasganue Bemecrsa Kitacc oprannyeckux coeMHEHUN

A) CH3COOH 1) ogHOATOMHBIE CITUPTHI

b) CH3-CH2-CHj3 2) yriIeBoOIbI

B) CH,=CH-CH;-CH3 3) kapOOHOBBIE KUCIIOTHI

I') CH3-CH,-OH 4) apoMaTH4ECKHE yTIEBOJOPOIbI
5) HenpeaeNbHBIE YTIIEBOAOPOIbI
6) npeeNnbHbIE YTIIIEBOAOPO/IbI

12. B cxeme nipeBpaiiieHui
1500°C CaxkT +Br,

CH4—X1—06em301— X5

BEIIECTBAMH X1 M X2 COOTBETCTBEHHO SIBJISIFOTCSI:

1) anerunen

2) aTUIEH

3) 6pombOeH301

4) xyopOeH30IT

5) dbenon

6) LIMKIJIOTeKCaH

13. CkojbpKO JUTPOB BOAOpoaa morpedyercs s oopazoBanust 10,2 T 3THIOBOrO criupra

U3 alleTalbJIeTua, €CIU BbIXO NPOAYyKTa peakiuu coctaBiuseT 80%?

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

4.2.2 OueHOYHBIE CPEICTBA MPOMEKYTOYHOI aTTECTAIIMHU MO JUCHHUIJIHHE « XHMHD)
[IpomexxyTouHast aTTecTauus MO JUCUUIIMHE «XUMHUS» MPOBOJUTCS B BHUJIE UTOrOBOH

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

1) pacueTHbIC 3aaHUs U 33/1a41; 2) TECTOBBIC 3aJaHHUS.

[Tpumep BapuaHTa KOHTPOJILHOM PabOTHI.

B 1-4 3aganuu peuure 3a1ayu:

1.

2.

3.

N 2
Pemmte 3amady: Paccumraiite maccy 34 -10%% momekyn rumpokcuma rmaka (Zn(OH),).
OTBeT 3amuIATE C TOYHOCTHIO JI0 IIETI0T0 YHCIIa.

Onpenenure 11 N30TONA YUCIO MPOTOHOB, YUCIIO HEUTPOHOB U YHCIIO MIEKTPOHOB:
N3oron Yucio npoToHOB Yuciio HENTPOHOB UucIo IeKTpOHOB
BAr

Pacrionnokute MpeUIOKCHHBIE BeIeCTBa B TabjWile B 3aBHCUMOCTH OT THIIA
XUMHYECKOH cBsi3u Bemectna: Py, CHy, P,Os, Ca, LiCl, MgS, Se, Pb

Bunwl xumuueckoii cBs3u

Honnas ‘ KosasienTHas ’ KosasientHas ‘ Merammnueckas
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4. Pemure 3amauy: K pactBopy xiyopuaa HaTpus maccoil 180 r ¢ maccoBoi noneir 4%
no6aBwim 25 T 3TOM ke conu. Berumcnure mMaccoByro oo coiu (%) B MOJy4eHHOM
pacTBope.

B 3ananusx 5-14 BeiOepute 1 npaBuibHbBINA OTBET:

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

6. B pany xummyeckmx oiementoB Rb-K-Na-Li  wmerammnueckue cBoiictBa: A)
yBenuuuBawTcsd; b) ymensmarorcs; B) He usmenstorcs; ') cHavana yBenMuuBaroTCs,
MMOTOM YMEHBIIAIOTCS

7. DMynbCcHsT — 9TO JAWCIIEpCHAs CUCTeMa, OOpa3oBaHHAs: A) TBEpIbIM BEIICCTBOM U
ra3oMm; b) nByms paznuuHbIMU KUAKOCTAMU; B) ®KUAKOCTBIO U ra3om; [) KHUAKOCTBIO U
TBEPAbIM BEIIECTBOM.

8. AJIOTpONHBIE COEAMHEHHUS YTIepoAa OTIMYAIOTCA JPYr OT apyra: A) KOJIWYECTBOM
aTOMOB B MoJIeKyJe, b) kpucrauimueckumMu pemetkamu, B) pasHelM yuciom
ANEKTPOHOB, ') urcioMm HEUTPOHOB

9. Bricuiyro cTeneHb OKUCICHUST MapraHerl mposieisier B coequHenun: A) KMnOs B) MnO»
B) KzMnO4 F) MHSO4

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

11. Yro sBsieTcs ri1aBHBIM KOMIIOHEHTOM COOCTBEHHO MPUPOAHOro raza: A) sran; b) meran;
B) 6yran; I') 6enson; J[) nponan
12. VI3 npeanoxXeHHbIX MOJEKYIApHBIX (popmyn BeiOepuTe dhopmyny ankeHoB: A) CoHy, bB)
C4Hs, B) C1oHzz, I') C14Ha0, 1) CeHe
13. V3 mpeasioskeHHBIX CTPYKTYPHBIX (OpMyIT BEIOepHTe (OPMYITY aTKHHOB:
A Y it .5»~CH g —Cple—LCH~CH7 ;;) CHq~— CH— CH — CH2.
~ | { = X i [ L
CH2 CHa, CHa CH2» CH>
son — ol o PR O ) S = . —Cfln
B) ey =ormcH =G ey T)eimcn—p= ¢ O
CH2 CH> &HE CH
14. BeibepuTe npaBmIIbHOE Ha3BaHUE YTIIEBOJOPO/IA IO MEXKIYHAPOAHOU HOMEHKIIAType: A)
S5-metmnrekcen-1; b) 5,5-numerunnenten -1; B) 1,1-aumerunnenten -4; I') 2-
METHIITEKCEH -5 CH 3,
Che — BHp — CHfy —CFe= Chfy
/
C3

15. BeibepuTte nBe hopmysibl BEHIECTB, KOTOPBIE SBISIOTCS H30MEPAMHU:

> v — L 5 g7 5 SR D o
/\> CHay— CH=C — CHy —CH3 ) Az CAHp. p
' CH2 CH3 CAH 2
2 SR s ry / s .
P)) C/-f.,j‘CM ol =28 L[ G P /"> C’HY:TC“ — i — C‘,’l/"//v
/ G g 2
CAH 2, Ay CAH =2
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KpnTepnn H 1MoKa3aTeJin ONCHUBAHUSA
I[.J'Iﬂ TEKYLIECIr0 KOHTPOJSA

Ouenka | ®opma Kpurepun ouenuBanuss | Iloka3aresn oueHuBaHus
KOHTPOJIs
«S» YCTHBIN OTBET MOJIHOTa W MPaBUIBHOCTH | OTBET MOJHBIA U MIPaBUJIbHBIN Ha
OTBETA, CTEMNEHb | OCHOBAHUM HM3YYCHHBIX TEOPHIi;
OCO3HaHHOCTH, MaTtepuanl U3JI0KEH B
IIOHUMAaHUsT ~ U3Y4YEHHOIO | OIPEIEICHHON JIOTUYECKON
Marepuana, 4YeTKOCTh U | IOCIIEI0BAaTEIbHOCTH,
rPAMOTHOCTH PEUH. JUTEPATYPHBIM SI3BIKOM: OTBET
CaMOCTOSTEJIbHBIN.
«4» YCTHBIA OTBET MOJIHOTa W MPaBUIBHOCTH | OTBET MOJHBIA U MIPaBUJIbHBIN Ha
OTBETA, CTEINEHb | OCHOBAHUM HW3YYCHHBIX TEOPHIi;
OCO3HaHHOCTH, MaTtepuanl U3JI0KEH B
MIOHUMAaHUS ~ U3YYEHHOIO | OIpeIeIeHHOMN JIOTUYECKOMN
Marepuana, YEeTKOCTh U | MOCJIEIOBATEILHOCTH, MPU 3TOM
IPAMOTHOCTB PEUH. JOMYLIEHbI JIBE-TpU
HECYIIIECTBEHHBIC OIINOKH,
UCIpaBJIEHHbIE O TPEOOBAHUIO
YUUTEIIA.
«3» YCTHBIN OTBET MOJTHOTa M TPABUIBHOCTH | OTBET TMOJHBINA, HO TPH ITOM
OTBETAa, CTEIEHb | IONYILEHA CyILIECTBEHHAs
OCO3HAHHOCTH, omuoKa, WIIH HCIIOJIHBIH,
MMOHUMAaHUS ~ U3YYEHHOT'O | HECBSI3HBIM.
Marepuanga, 4YeTKOCTh U
TPAMOTHOCTB PEUH.
«2» YCTHBIN OTBET MOJTHOTa W TPABUIBLHOCTH | IPH OTBETE 00HapyKEHO
OTBETA, CTEINEHb | HEMTOHUMaHUE y4daiumces
OCO3HAHHOCTH, OCHOBHOTO coJiepKaHus
MOHUMAHUS ~ HM3YyYEHHOTO | y4eOHOTro Marepuaia W
Marepuana, YETKOCTh U | JOIMYIICHBI CYIIIECTBEHHBIE
TPAMOTHOCTb PEUH. OLIMOKHU, KOTOPBIE yJaluics He
CMOT MCTIPABUTH TIPH HABOISIINX
BOIIPOCAX YUUTETIS.
Ouenka | @opma Kpurepun ouenuBanuss | Ilokasarenu oueHuBaHUS
KOHTPOJIsI
«» MpaKTUIecKast MOJTHOTA W TIPaBUJIIBHOCTH | pabOTa BBITIOJHEHA MTOJTHOCTHIO U
pabora, BBITIOJTHEHHS paOOTHI MPaBUJIbHO; C/EJIaHbl IPABUIIbHBIC
nmabopaTopHast BBIBOJIBI.
pabota
«4» MpaKkTUIecKast MOJTHOTA ¥ TPABUJIBHOCTh | pabO0Ta BBIMOJHEHA TPABUIIBHO C
pabora, BBITIOJTHEHHS paOOTHI y4eToM 2-3 HECyIIeCTBEHHBIX
nmabopaTopHast OImMOO0K, UCITPABICHHBIX
paborta CaMOCTOSITENTLHO 10 TPEOOBAHUIO
TIPEno/IaBaTeIs.
«3» MpaKTUYeCKast MOJTHOTA ¥ TPABUJIBHOCTh | pa0O0Ta BBIMOJHEHA TPABUIILHO HE
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paborta, BBITMIOJTHEHHS paOOTHI MEHee YeM Ha MOJIOBUHY UITU
nabopaTopHas JIOMyIIeHa CyIIeCTBEHHAas! OMNOKa
paborta

«2» MpaKTUyecKas MOJIHOTA U IPABWJILHOCTh | JIOIMYIICHHI iBe (U Oosee)
paborta, BBITIOJTHEHHS paOOTHI CYLIECTBEHHBIE OLITUOKHU B XO/1€
nabopaTopHas paboThI, KOTOPBIE 0OyYaIOLIHIiCA HE
pabora MO>KET UCIPABUTH AaXKe IO
TpeOOBAHUIO MIPETIOAABATEIIS.
Ouenka | @opMa KOHTPOJIS Kpurepun oueHuBaHusi Iloka3zarenu
OLlEHUBAHUS

«5»

TECTOBOC 3aaHUC

IMPaBHUJIILHOCTL OTBETA

86-100% mpaBHIBHBIX
OTBETOB Ha BOIPOCHI

«4»

TECTOBOC 3aaHUC

IMPaBHUJIILHOCTL OTBETA

71-85% npaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«3»

TECTOBOC 3aaHUC

IMPaBHUJIILHOCTL OTBETA

51-70% mnpaBUIBHBIX
OTBETOB Ha BOIPOCHI

«2»

TECTOBOC 3aaHUC

IMPpaBHUJILHOCTL OTBETA

0-50% mpaBHIIBHBIX
OTBETOB Ha BOIPOCHI

3amuTa KeicoB: MpeACTABJIEHUE Pe3Y/IbTATOB PELICHUs KelCoB.
Kputepuu onieHHBaHNs YyCTHOTO COOOIIEHUS:

Kputepun Bbanabl
OIleHUBAHUA
1 6amn 2 da1a 3 0am1a
1. CooTBeTCcTBHE coJIepKaHue JOKIaaa co/iep)KaHue coJiepKaHue J0KIaia
coJiepKaHusl JOKIaAa | JIHUIIb YACTUYHO JIOKJIaaa, 3a COOTBETCTBYET
3asIBJIEHHOI TeMe COOTBETCTBYET HCKIIIOYEHUEM 3asiBJIEHHOI TEME U B
3asBJICHHOHN TeMe OTHIEIBHBIX MOJIHOM Mepe e€
MOMEHTOB, packpbiBaeT
COOTBETCTBYET

3asBJICHHOI TeMe U
B IIOJIHOW Mepe €€
pacKpbIBaeT

2. CrerieHb
PACKpBITHUS TEMBI

packphITa MaJyiasi 4acTh
TEMBI; TOUCK
uH(popMaIuu MpoBeIEH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEMa PacKphITa
XOpOIII0, HO HE B
MOJIHOM 00BEME;
uH(popMaIu
MPEICTABICHO
HEI0CTaTOYHO; B
OTIENBHBIX CITyJasx
HapyIlleHa JIOTHKa B
W3JTI0KESHUN
MaTepuasa, He

TeMa pacKphITa
MTOJIHOCTBIO;
MIpeICTaBJICH
000CHOBaHHBINA 00BEM
nHpopmanuy;
U3TI0’KEHUE MaTepuaa
JIOTUYHO, JIOCTYITHO
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COBCEM JIOCTYITHO
3.YMeHHE JAOCTYIIHO n3 HpeHCTaBﬂeHHOﬁ Ha OCHOBC Ha OCHOBC
U MIOHATHO IICPCaAaTh MMpE3CHTAaIU HC COBCEM HpeI[CTaBHGHHOfI HpGI[CTaBHeHHOﬁ
COACPpKAaHUE JOKJIaJa | IIOHATHAa TEMAaTHUKa IMPE3CHTAlU IMPE3CHTAlU
B BH/JIE IIPE3CHTALMU | UCCIIEAOBAHUS, IETAIN dbopmupyercs dbopMupyeTcs MoITHOE
HEC PACKPBITEI O6H1€6 IIOHUMAHHUC IIOHNUMAaHHUC TCMAaTUKHN
TECMATUKHN HUCCIICAOBAaHU,

HCCJICA0BaHUs, HO
HEC JACHBI ACTAIN

PACKPLITBI ACTAJIA

Kpurepun onieHMBaHUs IPE3CHTALNHN

€€ COACPpIKaHne

Kpurepun banawbl
OlLlEHUBAHMS
0 1 2
IIOJIHOTA uH(popManus, uHpOpManus, HpEe3eHTalNs]
UCIIOJIb30BaHUS UCIIONIb3yeMasi B NPEJCTaBICHHASA B | COJIEPKUT MOJIHYIO
yueOHOro Marepuaia MIPE3CHTAIINH, HE MIpE3eHTAaLINH, U YETKYIO
OTHOCHUTHCS K TEME OTHOCHUTCS K TeMme, | uHdopmanuio,
HO HEJJOCTaTOYHO JIOCTaTOYHYIO JIJIS
MOJTHO PacKphIBAIOT | (hOPMHUPOBAHHUS

MIPEICTABJICHUS O
TEME

JIOTHUKA M3JI0KESHUS
Marepualia B
COOTBETCTBHH C
MJIaHOM U TeMOH
3aJaHus

Marepua
NIPE3CHTAIH HE
COOTBETCTBYET TEME,
TUTaHa HET

Marepuail
MPE3EeHTALUN
YaCTHYHO
COOTBETCTBYET TEME
3aJIaHus, IUIaH
MOCTPOEH HE TOUYHO

Marepual,
IIPUBEICHHBIN B
MpEe3eHTAlUN
MMOJIHOCTBIO
COOTBETCTBYIOT
TeMe 3aJaHusl U
COCTaBIICHHOMY
JIaHy

opdorpaduyeckas
rPaMOTHOCTh

TECPMHUHOJIOTMYCCKAs U

B IIPE3CHTAIINU
[IPUCYTCTBYIOT
opdorpaduyeckue
OINOKH, HE BCE
TEPMHUHBI TPUMEHCHBI
0 CYIIECTBY

B IIPE3EHTalNU
MPHUCYTCTBYIOT
opdorpapuyeckue
OLIMOKHU, TEPMUHBI
MIPUMEHEHBI BEPHO

B IIPE3EHTAINU
OTCYTCTBYIOT

opdorpapuyeckue
OLINOKHU, TEPMUHBI
IpUMEHEHbI BEPHO

aKKypaTHOCTh U
OpPUTHHAIILHOCTD
IIOCTPOEHHUS

pe3eHTAINS
MOCTpoeHa 0e3 yuera
KOMIIO3UIIMHU
cliaiinoB, 0e3
COOJIIOICHUS

MIpe3eHTaLHS
MOCTPOEHA C
y4eTOM TpeOOBaHMIA
K opopmieHHIO0, HO
HET €JMHOTO

pe3eHTalUs
MOCTpPOEHA B
MOJTHOM
COOTBETCTBUH C
TpeOOBaHUSIMU
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TpeOOBaHU K odopMIIeHUS odopmIIeHHUS],
mpudTam u CIIali10B UCIIOJIb30BaH
LHBETOBOMY OpI/IFI/IHaJ'IBHHﬁ
0(pOPMIICHHIO MOJIXO]T K

0(hOpMIICHUIO
ClIai10B

IIIkajia nepeBoja 6a/1J10B B OTMETKY

17-15 6amn0B - «5»

14 - 9 GannoB - «4»

8-6 0ay1oB -«3»

Memnee 6 6ayIOB WM OTCYTCTBHE PAOOTHI - «2»

JI1sl IPOMEKYTOUYHOM aTTecTAlUN

1 u 4 3aganue — mo 3 6ai1a, 2 U 3 3amanue — mo 2 0aaa, 5- 15 3aganme — 1 6aaa
[Toryuennbie oOy4aromuMcs Oaibl 3a BRIMOJIHEHUE BCeX 3aaHui CyMMUpyroTcsa. CyMMapHBIii
0arn MmepeBOAUTCS B OTMETKY MO MATHOAIIBHOW IIKale ¢ y4E€TOM PEKOMEHJIYeMOW IIKaJIbI
nepeBo/ia:

Ouenka | ®opmMa KOHTPOJIA Kpurepun ouennBanus IMoka3zarenu
OlleHUBaHUS

«S» KonTponbnas pabota MPaBUIILHOCTh OTBETA 18-21 6amn

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

«3» KonTtposnbHas pabota ITPaBWJIBHOCTbh OTBETA 10 -13 GasoB

«2Q» KonrtponbHas padota MPaBUJILHOCTh OTBETA 12 GansioB 1 MeHee

5.YCJIOBHUSA PEAJIM3ALIUA TPOI'PAMMBI TN CIIUTIJINHBI

5.1. Inst peanusanuu nporpaMMmbl y4eOHON AMCUUIIMHBI JOJDKHBI OBITh MPEIYyCMOTPEHBI
CIIEIYIOIINE CIEUAIBHBIE [IOMEIIECHHUS:

Jis peanmzanuy MporpamMMbl JTUCHMITIMHBI JJOJDKHBI OBITh MPEIYCMOTPEHBI CIEAYIOLINe

CHelMalIbHbIe TOMEIIEHUs: Y4eOHBbIH KaOMHET XUMUU W/HWIM y4yeOHOW XMMHUYECKOH
nabopaTopuH.

OobOopynoBanue  y4eOHOro KabuHeTa (HarasAHbIC nocoous): Ha0OpbI
[IApOCTEP>KHEBBIX MOJIEJIEH MOJIEKYJI, MOJENIN KPUCTANTNYECKUX PEIIETOK, KOJIEKIIUU TPOCTHIX
U CJIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEPAJIOB,
tabmuia Meneneesa, yueOHble puiabmbl, H(poBbie 00pa30BaTEeIbHBIE PECYPCHI.

Texnuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTED C YCTPOMCTBAaMHU BOCIPOU3BENEHUS
3BYKa, NPUHTEp, MYJIbTUMEAUA-TIPOEKTOP C OHKPAHOM, MYJIbTHUMEIHIHAs JOCKa, YKa3Ka-
MpEe3EHTEP ISl TPE3CHTAIUMN.

OobopynoBanue jgadoparopuu U pado4YuX MecT J1a0OpPaTOPMU: MEH3YpPKH, MHUIETKH-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYIbI, IPEJIMETHbIE U MOKPOBHbIE CTEKJA, TJIAHIIETHI
JUIsL KamnelbHbIX peakiuil, ¢uiapTpoBaibHas Oymara, MpPOMBIBAJIKH, CTEKISIHHbIE IPOOMPKH,
pEe3HMHOBBIE MPOOKH, (HOHAPHKH, HAOOP PEAKTHBOB, CTEKISHHBIE IaJOYKH, IITATUBBI I
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npoOUPOK; MEPHBIE IIMJIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICIUTENIbHbIC IUIHHIPUIECKHIE
(50-100 mu1), cTymku ¢ ECTHKOM, GappopoBbIC YAIIKH, MAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YacoBbIE CTEKJA, JJIEKTPOIUIMTKH, JIaODOPAaTOpHBIC INTATHUBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOP JUIS TOTYYCHHS Ta30B (MU MPOOMpKa C Ta300TBOAHON TPYOKOIA), mepiKaTeNn
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHeHHsI pEaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); MITAaTENW; MAHIETHI; TUTEIBHBIC IIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIC
npobupku (Ha 10-20 mu) m mepHble kKonObl (25, 50, 100 u 200 M), BomsHas OaHs (Wiau
TEPMOCTAT), CTCKJSIHHBIC NAJIOYKH, KOHWYECKHe KOJIObI juisi TuTpoBanus (50 m 100 M),
UH/IMKATOpHBIE TOJOCKM [uig onpeaeneHus pH W cTaHgapTHas WMHIUKATOpHAs —IIKaa;
YHUBEpCaIbHbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mut (wim go3aropsl Ha 1, 5 u 10 mi), OropeTku
JUTS TUTPOBAHUS, MeaUIMHCKKE mmpuilsl Ha 100—150 mi1, 1abopaTtopHbie W/HIN aHATUTHYECKHE
Bechl, pH-MeTpsI, cymmibHbIN IKad, U ap. 1abopaTopHOe 000PYI0BaHUE.

6.MudopmanuoHHoe odecneyeHHe peain3aluu MPOrpaMMbl

Jis peanuzauuu nporpaMMel  OMOIMOTEUHBIH (OHJ 00pa3oBaTENLHOW OpraHU3alUH
YKOMIUICKTOBAH ICYATHBIMU /U OJICKTPOHHBLIC O6pa30BaTeJII>HI)IC n I/IH(i)OpMaIlI/IOHHI)IG
pecypchl, peKOMEHIOBAaHHbIE Ul MCIIOJIb30BaHMs B 00pa3oBaTelbHOM Ipoliecce, He CTaplle
1T JIET C MOMCHTA U3JaHUA.

6.1. OcHOBHbIE NeYaTHbIE H3AAHUS
1. Hleromuxunua, H. A. Obmas xumus: yueOnuk s CIIO / H. A. lleronuxuna, JI. B.

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

6.2. OcHOBHBIE JJICKTPOHHBIC U3JaHUSA

1. Bopucos, A. H., Xumus: yueounuk / A. H. bopucos, E. C. Octpornsgos, T. b. boiitosa,
J. TI. AppameBa. — MockBa: KnoPyc, 2025. — 331 c¢— URL:
https://book.ru/book/957418 (nara obpamienus: 20.04.2025). — TekcT: 37K TPOHHBIHA.

2. Koxopesa, B. B., Xumus : yge6Hoe mocodue / B. B. KokopeBa. — Mocksa: KunoPyc,
2024. — 371 c.— URL: https://book.ru/book/954419 (nata obpamenwus: 20.04.2025). —

TekceT: 2neKTPOHHBIN.

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

6.3. JlomoJTHUTEJIbHbI€ HCTOYHUKH

1. hvsh.ru — Xypuan «Xumus B IIKOJIEH.

2. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HaygyHO-TIOIYJISIPHOTO JKypHaiia « XUMHS U Ku3HbY. JXKypHan m3maércs ¢ 1965 r.

3. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pIuHbINi CAUT O CBOMCTBAX XMUMHUYECKHUX JIEMEHTOB.

4. http://www.xumuk.ru
CailT 0 XUMHH: KJTACCUYECKHE YICOHUKH, CTPABOYHHUKH, YHITUKIIOTIEANH, TIOUCK OPTaHUYECKUX U
HEOPraHWYECKUX PEaKLU, COCTaBICHUE YPABHEHUM peaKIluil.

5. http://orgchemlab.com/
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CaiiT, moCBAIIEHHBIN MPaKTUYECKON paboTe B JabopaTopun
6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITast 3JeKTpOHHAs OMOIMOTeKa XuMuueckoro mopraia «Chemnet», http://gotourl.ru/4789

7. (http://www.nanometer.ru/)

HOpTaJ'I o HaHoTexHoJorusaM. (OcHOBHas oejib — Ppa3BUTUC 06p330BaHI/I${ B oOJyiacTu

HAHOTCXHOJIOTHH 1 MOoATOTOBKA K MHTCPHCT-OJIMMIINAZAC 110 HAHOTCXHOJIOTUAM.
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