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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
11.02.17 Paspabomxka 31eKmMpOHHbIX YCMPOUCE U CUCTIEM.

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero ooOpazoanusi ¢ ydetom PI'OC CIIO mo cneumansHoctu [1.02.17 Paszpabomka
9NEeKMPOHHBIX YCMPOUCME U CUCTEM.

Jucnunnuna HanpasieHa Ha popmupoBanue OK 1o cnennanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupars cmocoObl  pemieHust 3amad  npopecCHOHATBHON eSTEIbHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHbIM KOHTEKCTAM;
OK-07 ComeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIICH CPElbl, PecypcocOCpeKeHHUIO,
OPUMEHSTh 3HAaHUA 00 W3MEHEHHWU KJIMMaTa, MNPHUHLUIBI OepesKIUBOrO
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 pe3yJbTAaThbl OCBOEHHUsI 0011€00pa30BaTeIbHON IUCHUIIUHBI B
coorBercTBHM ¢ PI'OC COO
OO01mme pe3yabTaThl:

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

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

- TOTOBHOCTh K AKTHBHOM JESATEIHHOCTH TEXHOJIOTMYCCKOW M COIMAJbHON HAMpaBJICHHOCTH,
CHOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITENILHO  BBIMOJIHATH — TaKYHO
JIESITEIIbHOCTD;

- HHTEpEC K pa3inyHbIM chepaM npoPecCHOHATBHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATENBHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATH TNPOOJIEMY, paccMaTpHBaTh e
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.

JMcuMILUIMHAPHBbIE Pe3yJIbTATHI 00y4YeHHs:

- BJIQJIECTh CUCTEMOM XMUMHUUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE IMOHATHUS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JICKTPOHHas 000J0YKa aroma, s-, p-, d-3JIeKTpOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00bEeM, VYIJEPOJHBINH CKEJET,
GbyHKIMOHATIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psid, TOMOJIOTH,
YTIICBOIOPOBI, KHCIOPO- U a30TCOIEPIKAIINE COSTUHEHHUS, OMOJIOTMYECKH aKTHUBHBIC BEIISCTBA
(yrneBoapl, >KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THIBl XUMHYECKHUX peakuuil (OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIE, DJK30-H DJHIOTEPMHYECKHE, pPEaKIMd HWOHHOrO0 OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JTUCCOITHAITHS, OKHCITUTENb,
BOCCTaHOBHUTEINb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsI opraHuyeckux BemectB A.M. byrtiepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenngeneeBa, 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 MIPAKTUUYECKON JEATEIHHOCTH YEITOBEKA;

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

- YMETh WCIIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOAHOIO COH03a
TEOPETHYECKOW U MPUKIIATHON XUMUU U TPUBHATHHBIC HA3BaHUS BAXKHEHIIMX BEIIECTB (DTHIICH,
arneTuiieH, TaulepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIOTa, TIWIWH, YrapHBIA Tas,
VIJIEKUCIIBINA Ta3, aMMHaK, TallleHas W3BECTb, HETaIlleHasi U3BECTh, MUTHEBASI COJA U JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX
peakiuii, OOBSICHATh UX CMBICI;, TTOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOLMMHU IKCIEPUMEHTAMH U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLINN;

- yMETh YCTaHABJIMBATH MPUHAMNICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX W OPraHHYEeCKUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyINaM COEAUHEHHM, 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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- copMHUpPOBaATh MPEICTABICHUS: O XUMUYECKON COCTABIISAIONIEH €CTECTBEHHOHAYYHOM KapTUHBI
MUpA, POJU XMMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUH MBIIIUICHUSI U KYJIBTYPhI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAMOTHOCTH, HEOOXOIMMOM [UIsl pEIIeHUs MPaKTHYECKUX
3a[a4 ¥ 9KOJIOTHYECKH 000OCHOBAaHHOT'O OTHOUICHHUSI K CBOEMY 3/I0POBBIO M IIPUPOTHOM Cpejie;

- 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
BEILLECTB MpPHU HArPEBAHUM, IOJIyYCHHE STUJICHA W M3YYEHHUE €ro CBOWCTB, KAaYECTBEHHbIC
peaKky Ha aJbJEeTrubl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypalus OelKOB IpH HarpeBaHHH,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpPEAeNsTh CPEAy BOIHBIX
pPacTBOpPOB, KaueCTBEHHBIC PEaKIMU Ha Cyiab(dar-, kapOOHAT- M XJIOPHJI-aHUOHBI, Ha KaTHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHBbIC 3amadu 1o TemMaM "Metamnel" u "Hemeramner") B
COOTBETCTBUHU C TMPABWIAMU TEXHUKH OC30MAaCHOCTH TPH OOpAIIEHUH C BEIICCTBAMH M
71a00paTOpHBIM 00OpYIOBAaHUEM; MPEACTABIATH PE3yAbTaThl XMUMHUYECKOTO HKCIIEPHUMEHTa B
dbopMe 3anucH YpaBHCHHH COOTBETCTBYIOIIUX PeaKIuii ¥ (OPMYIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIMIO, MOJYy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoii nH(MopMaluu, cetb IHTepHET u Apyrue);

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

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM XUMUYECKUX PEAKIIUH C
UCIIONIb30BaHNEM (U3MYECKUX BEIWYUH, XapaKTepU3YIOUINX BEIIEeCTBA C KOJIWYECTBEHHOU
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 IJIAHUPOBATh U BBIMOJIHATH XUMHUYECKHI SKCIEPUMEHT (TPEeBpaIIeHUs OPTraHHYeCKUX
BEIIIECTB TPU HArpEeBaHUH, TOJYYCHHE OTUJICHA W M3yYEHHUE €ro CBOWCTB, KauyeCTBEHHbBIC
pEaKIuu Ha albJeruJbl, KpaxMmall, YKCYCHYIO KHCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
IIBETHBIE PEAKIIMU OEJKOB; MPOBOJUTH PEAKIIMH MOHHOTO OOMEHA, ONPEICNSTh CPeay BOIHBIX
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 OOpallleHWHd C BeleCTBAaMU U
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENICTABIATh PE3ylIbTaThl XWMHUUYECKOTO HJKCIEPUMEHTa B
dbopMe 3amrcu ypaBHEHHI COOTBETCTBYIOIIUX peakiuii U (GOpMyIUpOBaTh BHIBOABI Ha OCHOBE
ATUX PE3yIbTATOB

- copMHUpOBaATh MPEICTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHHBI
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 IIPUPOJIHOM Cpeie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
NESATETLHOCTH B IENSAX COXPAHEHHS CBOETO 370POBbS W OKPYXAIOMIEH TPHUPOIHOM CpEIbl;
YUHUTBIBATh OMACHOCTh BO3JICUCTBHS HA KMBBIE OPraHU3Mbl OINPECICHHBIX BEIIECTB, TOHUMAs
CMBICJT TOKA3aTeNs MPEIeTbHOM TOMYCTUMOW KOHIEHTPALINH.



YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

TYPU3SMA U1 CEPBUCA»

PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Auem 7

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

Buj yueOHoi1 padoThl

O0BeM B yacax

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

OcHoBHOe cojiep:KaHue 40
BT. 4..

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

BT. 4..

TeopeTudeckoe oOydeHue 2
MPAKTUYECKHUE 3aHITUS 4

Ipomexyrounas arrectamus (nuddepeHInPOBaHHBIN 3aUeT)

2 cemecTp




s ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
(?@ _ VYPEX[IEHVE BbICILIETO OBPA3OBAHIAST PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 8
2.2. TeMaTH4ecKHii NJIaH U COAEPKAHUE TUCHUILITHHBI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyembie
pAa3/iesioB U TeM Ja00pPATOPHbBIE U MPAKTHYECKHE 3AHSATHS, IPHKJIATHONH MOXYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE colepKaHune
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA OK-1
OK-7
Tema 1.1. OcHOBHOE cO/Iep:KaHue OK-1
Crpoenne atomoB | Teoperuueckoe o0ydeHune OK-7
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHusi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BanentHele  50€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUPOJA  XUMHYECKOM  CBS3M. 2
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOH CBsS3M (KOBAJCHTHAs, HWOHHAs, METaIMYeCKasl,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IpakTHYecKHe 3aHITHS
Pemienue 3amaHvii Ha WCHOJIB30BAHUE XUMHYECKOM CHUMBOJMKM M HAa3BaHUN COCIUHEHUH IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPHBHAIBHBIX
Ha3BaHUI JUIS COCTABJICHUS XUMHUYECKUX (HOPMYJ JBYXaTOMHBIX COEAMHEHHH (OKCHIOB, CYIIb(QUIOB,
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 XHMHYECKUX DIIEMEHTOB W HX COCIHHEHUI B COOTBETCTBUU C
nojoxeHueM [leprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep/KaHue OK-1
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS OK-7
3aKOH M TabMIa  [TTepyosmueckas cucTemMa XMMHYeCKHX snemenTos J. 1. Menjieneena. DH3HUECKHi CMBICI
AW Menneneesa |[Tepponmueckoro sakona JI.M. MeHzeneesa. 3aKOHOMEPHOCTH H3MEHCHHS CBOHCTB XHMUUECKHX
3JIEMEHTOB, 0OPa3yeMbIX UMH MPOCTBIX M CIOKHBIX BEMIECTB B COOTBETCTBHH C MOJIOKEHHEM 1

XUMHUYECKOTo anemeHTa B [lepronnueckoit cuctreMe. MupoBo33peHUYECKOE M HAYYHOE 3HAUEHUE
[Tepuomnueckoro 3akona JI.M1. Menneneesa. [Iporuosst JI.M1. MenneneeBa. OTKphITHE HOBBIX




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

XAMUYECKHX DJIEMEHTOB.

Perrenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUUECKUX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOIUUECKOM CUCTEME
xuMu4deckux djementoB .M. MenaeneeBay

OK-1
Pa3nen 2. Xumnueckue peakiuu
OK-7

Tema 2.1. Tunel OcCHOBHOE cO/Iep:KaHue OK-1
XUMHUYECKHX Teopernueckoe o0yuenune OK-7
peakuui KnaCCI/I(bI/IKauI/Iﬂ Y TUIBI XUMHYECKUX PEAKIIAN C y4acTueM HEOPraHM4YeCKUX BEIICCTB. CocraBienue

yYpaBHEHUN peaklUi COeIMHEHUs, Pa3JI0KEeHUsI, 3aMEIIeHHs], OOMEHa, B T.4. PEaKINil TOPEHHUS,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKHUCIICHUsI-BOCCTaHOBIICHUsI. CTeneHb oKucaeHuss. OKUCIUTETh U BOCCTAHOBUTEIb.

CocraBneHue U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO

Oasianca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH B IPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaxX U

KU3HENIESITEIIbHOCTH OPTraHU3MOB

IIpakTHYecKkue 3aHATHA

KonuuectBennbie oTHomeHus B XuMuu. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B XMMHH U PACUEThI 110

YPaBHEHUSIM XUMHMUYECKMX peakuuid. Monb Kak eQuHUIAa KOJMYEeCTBa BellecTBa. 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 YCIIOBUSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK-1
OIIEKTPOIIUTHYECKR | Tegpernteckoe obyuenue OK-7

sI IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus aneKTponuTUYECKONW aucconrannu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiun MOHHOTO
oOMeHa. CocTaBiieHHE peaklUi MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX

MOHHBIX ypaBHeHHﬁ. KucnorHo-ocHOBHBIE pCaKknuu. SaﬂaHI/Iﬂ Ha COCTaBJICHUC MOHHBIX pCaKHI/Iﬁ

JlabopaTopHble 3aHATHSA




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
é@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC
N «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 10
JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIhii”.
HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY HCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNe CPeIbl BOJAHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHUE HOHHBIX PEAKIIU
. OK-1
Paznean 3. CTpoeHue 1 CBOHCTBA HEOPraHUYECKUX BeleCTB OK-7
Tema 3.1. OcHOBHOE coJiep:KaHue OK-1
Knaccudukanus, | Teopernueckoe o0yqenue OK-7
HOMCHKIATYPA M |ITpenmer Heopranmueckoi xumun. Kiaccudukaius HeopraHndeckux BemecTs. [IpocThie 1 CIIOXKHBIC
CTpOCHHC BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCHIBI, KUCIOTHI, COJN). B3anmMocBs3b
HCOPTaHMHUCCKUX | yeoprannyecknx BemecTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucrammueckne n aMopdHbIe
BellecTs BelleCTBA. THUITBI KPUCTAIUIMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METAJUINYECKast).
3aBHCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMUECKOM perieTku. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTHU BEILIECTB OT BUJA XUMHUYECKOM CBSI3M M TUITA KPUCTAITMYECKOM PEIIETKH.
[TprunHBI MHOTOOOpa3us BEIIECTB
IIpakTHYecKkue 3aHATHA
Homenkiiatypa HeOpraHm4ecKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3 UX XUMUYECKON (HOPMYITBI
WJIM COCTaBJICHWE XUMHUUYECKON (POpMYIIBI UCXOS U3 Ha3BaHUs BEIIECTBA MO MEKIYHAPOTHOM
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.
Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (opmynam
HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB (YrapHbIM Tra3, YIJIEKUCHIBIA Tra3, aMMHaK, ramieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBAsl COAA U JPYTHX): HA3bIBaTh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEIIIECTB, OMPEIETATh MPUHAIC)KHOCTh K KJIaccy.
HcTounnku XxumMuueckoi nHpopMaIuu (CpeicTB MaccoBO nHpopMaium, cetb HTepHET u Ipyrue).
[Touck nabOpMaIMK 1O HA3BAHUSIM, UACHTHU(GUKATOPAM, CTPYKTYPHBIM (popMyam
Tema 3.2. ®uznko-| OCHOBHOE colep:KaHue OK-1
XUMUYECKHE Teopernyeckoe o0yueHue OK-7

10




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(E'@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 11
CBOWCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTaimioB. CriocoObl TOJIydeHHs. 3HaYeHUE
HCOPraHWYCCKUX  |MeTalJIOB M HEMETAUIOB B IIPUPOJE U IKU3HEAEATEIBHOCTH 4YeJIOBeKa M opraHusmMoB. 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 YIIEMEHTOB B IPUPOJIE
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IlpakTH4yeckue 3aHATHSA
CocraBiieHnEe YpaBHEHMH XMMHUYECKUX DPEAKIUM C ydyacTHEM IPOCTBIX U CIIOKHBIX HEOPraHWYECKUX
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
HEOPTaHMHUCCKUX | TTaGoparophas paGota «MaeHTHpuKaIMsa HEOPraHMIECKUX BENIECTBY.
BEIICCTE PenieHne SKCIIEPUMEHTAIBHBIX 3a4a4 [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAIOB, 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




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
ﬁ@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
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TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 12
Knaccudukanus, | Teoperudeckoe ooydenune OK-7
CTPOCHHUE U [losiBneHne u pa3BUTHE OPTraHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoir 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)
[MpakTuyeckue 3aHATHSA
Homenkiiarypa opraHuyeckux COEIMHEHHMH OTACNBbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIC W
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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PIYTUC Aucm 13
— KHUCIIOpOJCOAepkKalllue COeAUHEHUS (CIIUPTHI U (HPEHOJIbI, KapOOHOBBIE KUCIOTHI U 3(HUPHI, aJbIETHIbI
U KETOHBI, JKHUPBI, YTIeBOjbl). [IpakTHueckoe NPUMEHEHHE STWICHIJIMKOISA, TJIWIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOroIMe CBOKWCTBA MbLjla
— a30TcojepXkaliue COCIWHEHUs (aMHHBI ¥ aMHUHOKHUCIOTHI, Oeyku). BBICOKOMOJICKYISIpHBIE
COCMHEHUS (CUHTETUYECKHE U OMOJOTMYECKH-aKTUBHBIE). MOHOMEp, TOTUMED, CTPYKTYPHOE 3BEHO.
[TonmMepwu3arus dTHIICHa KaK OCHOBHOE HAIIPABJIICHHUE €TI0 UCTIOIb30BaHUSI.
I'eneTnyeckas CBSI3b MEXKY KIIaCCAaMH OPraHUYECKUX COEIMHEHUN
IMpakTuyeckue 3aHATHSA
CBolicTBa OpraHMYECKMX COCIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHApOJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYEHHs): TpeaeibHbIe (aJTKaHbl U UKIOAIKAHbI),
HeTpeaeTbHbIe (AIKCHBI, JIKHHBI U AJIKaJMCHbI) 1 apOMaTHYECKUE YIIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE  KUCIOTBI M 3GUpPHl, albAECTHUABI U  KETOHbI, AaMHUHbI M  aMHHOKHCIOTHI,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMS. 3aJlaHHsl HAa COCTaBJICHUE YPaBHEHUW XMMHMUYECKHX PEaKIuh ¢
y4acTHEM OPraHWYEeCKUX BEIECTB HA OCHOBAHHMH WX COCTaBa M CTPOCHUS
CocraBiieHHe cxeM peakiuid (B TOM 4YHCIIE 110 MPEAJIOKEHHBIM IIETIOYKaM MpEeBpaIieHui),
XapaKTePU3YIOMINX XUMHUYECKHUE CBOWCTBA OPTaHUYECKUX COENWHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
HUX TMOJYYCHHSA W Ha3BAHUC OPraHUYCCKUX COCI[I/IHGHI/IfI 10 TpI/IBI/IaJ'II)HOI\/JI 15010%1 Me)I(IIYHapOI[HOﬁ
CUCTEMaTUYECKOW HOMEHKIIATYpeE.
Pemrenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUYCCKUX Sa]j[aHI/II\/'I Ha CBOHCTBa OpTraHU4YCCKUX
COCJTMHEHHI OT/JETBHBIX KIaCCOB
JlabopaTopnas padora
JlabopaTtopHas pabota “IIpeBpareHus OpraHuYeCKUX BEIIECTB MTPU HATPEBaHUH'".
[TonydeHnue STUIeHA U U3yUYEHHUE ero CBOMCTB. MoenrpoBaHue MOJIEKYNT M XUMHUECKUX MTPEBPAICHHMA
Ha TIPUMepe dTaHa, STUIICHA, alleTHIICHA U JIP.
Tema 4.3. OcHoBHOeE coep:xaHue OK-1
Hnentndukauns | Teopernueckoe obyuenue OK-7
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OPraHUYECKHUX buooprannueckue coenunenus. IlpumeHeHue u Owosormueckas pojib yriaeBoaoB. OkucieHue
BEIIIECTB, UX yIJICBOJIOB — WCTOYHUK DJHEPIMHM JKHUBBIX oOpraHm3moB. OOnacT NpPUMEHEHUS aMHUHOKHUCIIOT.
3HAYCHHE U [IpeBpamieHusi OENKOB MHINM B OpraHm3Mme. buonormdeckune ¢(yHkuuu OenkoB. buonornyeckue
[IPUMEHCHUE B ¢GbyHKIMHU kUpOB. PoJb OpraHnyeckoil XuMUK B pelIeHUH Ipo0JIeM MUIEBOH 0e301MacHOCTH
OBITOBOM 1 Ponp opranuuyeckoll XMMHM B PELICHHHM IMPOOJIEM SHEPreTUYECKOH Oe30MacHOCTH, B Pa3BUTHU
IPOM3BOACTBEHHON | MEIUIMHBI, CO3JAHHU HOBLIX MATE€PHUAJIOB, HOBBIX HCTOYHUKOB SHEPIHHU (aIbT€PHATHUBHbLIE HCTOYHUKH
ACATCIIbHOCTU 3Hepr1/m). OmnacHOCTh, BO3IEHCTBUS HA JKUBEIE OpraHu3Mbl OPTaHHUYCCKUX BCIICCTB OTICIbHBIX
YCIIOBCKA KJIacCOB (YTJI€BOJOPOAbI, CIHUPTHI, (DEHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbJIETHABI U [Ip.),
CMBICJI TOKA3aTeNs MPEIETbHO TOMYCTUMONW KOHIEHTPALMU
JlaGopaTopHble 3aHATHUS
JlaGopaTopHas padora: “VneHTruduKanms OpraHM4eCKuX COSTUHEHNN OTACIbHBIX KIacCOB”
WNnentudukanus opraHMYeCKUX COSIMHEHUH OTIEIBHBIX KJIACCOB (HA MPUMEPE alIbJCTUIOB, KpaxMala,
YKCYCHOM KHCIOTHI, O€IKOB W T.I.) C HCIOJIb30BaHUEM HUX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAa4eCTBCHHBIX peaknwidi. [leHarypamms Oenka mpw HarpeBaHwd. l[BeTHBIE peakIuu
0enkoB. BO3HMKHOBEHHE AaHAJUTHUYECKOTO CHTHAla C TOYKH 3PEHHS XUMHYECKHX IPOIECCOB MpH
MPOTEKAHWU KaU€CTBEHHOW PEaKIINH, MO3BOJISIIOIICH MACHTH(PUIIMPOBATH NIPEIJIOKEHHBIE OPTaHUYECKUE
BEIIECTBA
. OK-1
Paspgen S. Kunernveckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKuuid OK-7
Tema 5.1.Cxopoctb| OcHOBHOE coiepKAHUE OK-1
XHUMHYECKHUX OK-7
peaKITHiL. Teopernueckoe o0yueHue
XUMHAUECKOE CKkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jMuYHBIX (DAKTOPOB: MPUPOJIBI PEATHPYIOUIUX BEIIECTB,
paBHOBECHE KOHIIEHTPAllUM PEAarupyroluX BEIIECTB, TEMIIEpATyphl M IUIOMAAM PEAKIHMOHHOW TMOBEPXHOCTH.
TemnoBsie A (HeKTh XUMUYECKUX PEAKIIUi. DK30- H SHIOTEPMHUUECKHE, PEAKIIHH.
O6parumocTh peakiuid. XUMHUYECKOE PaBHOBECHE W €r0 CMEIIEHWE TMOJ JEUCTBHEM Pa3IMIHBIX
(hakTOpoB (KOHIIEHTPAIIUS PEAreHTOB WU MPOIYKTOB PEAKIINH, JaBlICHUE, TEMIEpaTypa) Ui CO3IaHUS
ONTUMAJIBHBIX YCJIOBUM MPOTEKaHU XUMHYEeCKUX nponeccoB. [Ipunuumn Jle [latense
IIpakTHYecKkue 3aHATHA
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Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHanu3 (aKTOPOB, BIMSIONIMX HA H3MEHEHHE
CKOPOCTH XMMHMYECKON PEaKIMH, B T.4Y. C MO3UIMNA IKOJIOTMYECKH 1eIecO00pa3HOro MoBeICHUs B ObITY
U TPYIOBOM IEATEIBHOCTH B LIEJISX COXPAaHEHUSI CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOIHOI Cpeabl.
PemeHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense A
HAXOXJCHHUS HANpPaBJICHUS CMELIECHUS PpABHOBECHS XUMHUYECKOW peakuMM U aHaiau3 (akTopoB,
BJIMAIOINHNX HA CMCHICHUC XUMHWYCCKOI'O paBHOBCCHUA
OK-1
Pazpgea 6. PacTBOpbI OK-7
Tema 6.1. OcHoOBHOe coiep:KaHue OK-1
Ionstne o Teopernyeckoe odyueHue OK-7
pactsopax PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUST PACTBOPOB.
PactBopumocTs. MaccoBass a0 pacTBOpeHHOro BemiectBa. (CMbICT TOKa3aTess MPEeAesbHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMYECKOil 0€30MacHOCTH.
[IpaBmiia sKOJNIOrMUYECKU 1€71€cO000pa3HOro IMOBEAEHUS B OBITY U TPYAOBOM AESITENBHOCTH B LEJSIX
COXPAHEHHUs CBOETO 3/I0POBbS U OKPYXKAIOLIEW MPUPOJHONW CPENbl; ONACHOCTh BO3ACUCTBUS HA JKUBBIC
OpraHnu3MbI ONIPEACIICHHBIX BCIICCTB.
Pemienne npakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33aJJaHUN HA PACTBOPHI, UCIOJIb3yeMble B OBITOBON U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE co/IepKaHue OK-1
Hccnenosanne JlaGopaTopHble 3aHsATHS OK-7
CBOUCTB pactBopos JIaGoparopHas pabota «IIpuroToBiaeHne pacTBOPOB».
[IpuroroBneHnue pacTBOpPOB 3a/laHHON (MaccoBoOM, %) KOHLIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEIEIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha PUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BeKa OK-1
XuMusi B OBITY B (OcHOBHOE COIep:KAHHe OK-7
TIPOM3BOJICTBCHHOM 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 WHGOpPMAIMK W3 Pa3IMYHBIX HCTOYHMKOB (HAy4dHas W Yy4deOHO-Hay4yHas
JTUTEepaTypa, CpeAcTBa MaccoBoii nH(popmanuu, cetb UHTEepHET)

I[MpakTuyeckue 3aHATHS

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

3amura: [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 MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
pador

[IpakTHueckue 3aHATUS 3aKIIOYAIOTCS B BBIIOJHEHUHM CTYICHTAMH, IOJ PYKOBOJCTBOM
npernojiaBaTessi, KOMIUIEKCAa Yy4YeOHBIX 3aJaHUil HampaBIEHHBIX Ha YCBOGHHE HAy4yHO-
TEOPETUYECKMX OCHOB Y4e€OHOW JUCIUIUIMHBL, NPHOOpETEHUE MPAKTUYECKUX HABBIKOB
OBIIQJICHUSI METOJaMH TPAKTUYECKOH paboOThl € TPUMEHEHHEM COBPEMEHHBIX CpEJICTB
KOMIIBIOTEPHOU TpaduKu, MyIbTUMEANA, KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

[IpakTuyeckue 3aHATHA CIIOCOOCTBYIOT Oosiee TIIyOOKOMY MOHHMAHHIO TEOPETUYECKOTO
MaTepuana y4eOHOro Kypca, a TakKe pa3BUTHIO, (OPMUPOBAHHMIO U CTAHOBJICHUIO PAa3IUYHBIX
YPOBHEH COCTaBISIOMIMX NPOPECCHOHATBHON KOMIIETEHTHOCTH CTyIeHTOB. Hapsgy ¢
dbopMUpOBaHHEM YMEHHH M HaBBIKOB B IMpollecce NPAKTHUECKUX 3aHATUNH 00001arTcs,
CUCTCMATU3UPYIOTCA, erIyﬁHHIOTC?I u KOHKPCTU3HUPYIOTCA TCOPCTUYCCKUC 3HaHUA,
BbIpa0aThIBAETCS CIOCOOHOCTh M TOTOBHOCTH HCIIOJB30BAaTh JTH HABBIKM Ha MPaKTUKE,
Pa3sBUBAIOTCA MHTCIIJICKTYaJIbHBIC YMCHUA.

[TpakTideckue 3aHATUS MPOBOIATCS B (GopMe MPaKTUYECKHMX pabdoT H J1abOopaTOPHBIX
pabor

3.1. TemaTuka u cofep:KaHue NPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX padoT

Ilpakmuueckoe 3anamue/npakmuueckas paboma 1.

Tema 1.1.CtpoeHne aTOMOB XMMHUYECKUX 3JIEMEHTOB U IIPUPOJIa XUMUYECKOU CBSI3U

Conepxanue: Pewenue 3a0anuti Ha UCNOIb308AHUE XUMUYECKOU CUMBOJIUKU U HA3ZGAHULL
COeOUHeHUll N0 HOMEHKIAMYpe MeNCOYHAPOOHO20 COI03d MEeOPEMuUYecKoll U NPUKIAOHOU XUMUU
U MPUBUATILHBIX HA38AHUU OJIL COCMAGNEHUS XUMUYECKUX DOPMYN 08YXAMOMHBIX COCOUHEHUN
(oxcuoos, cynvuoos, cudpudos u m.n.) u Opy2ux HeOP2AHUYECKUX COeOUHEeHUl OMOENbHbIX
KAACCO8.

IIpakmuueckue 3a0anus Ha YCMAHOBNIEHUE CEAU MENHCOY CMPOEHUEM AMOMO8 XUMUYECKUX
9/1eMEHMO8 U NePUOOUHECKUM USMEHEHUEM CEOUCME XUMUUECKUX DTIEMEHMO8 U UX COeOUHEHULl &
coomeemcemauu ¢ nonodcenuem Ilepuoouneckou cucmembi.

Ilpakmuueckoe 3anamue/npakmuueckan paboma 2.

Tema 1.2.I1epuoanueckuii 3axoH u Tadbnuna /.M. Menneneesa

Conepxanue: Ilepuoouueckas cucmema xumuueckux snemenmos J[.H. Menoeneesa.
Qusuueckuui cmvicn Ilepuoouueckoco saxona [.U. Mendeneesa. 3axonomepnocmu usmeHenus
CBOUICMB XUMUYECKUX INEeMEHMO8, 00pa3yemblX UMU NPOCMbIX U CIONCHbIX Beuecms 6
coomeemcmeuu ¢ NONOJNACEHUeM Xumuueckoeo snemenma 6 Illepuoouueckou cucmeme.
Mupoeso3s3penueckoe u nayunoe snauvenue Ilepuoouueckoeo 3axona J{.U. Menoeneesa. [lpocro3wvi
. U. Menoeneesa. Omxpuimue HO8bIX XUMUYECKUX IIIEMEHMOB.

Pewenue npaxmuko-opuenmuposanHuix meopemuyeckux 3a0anull Ha XapaKxmepuzayuro
XUMUYECKUX 9NEeMEHMO8 «Memannuueckue / Hememaniuyeckue ceoticmea,
NEKMPOOMPUYAMENLHOCMb XUMUYECKUX IJIeMEHMOE8 6 COOMEEMCmEUU ¢ Ux 1eKmpOoHHbIM
cmpoenueM U NONONCeHUeM 6 HNepUuoOUYecKol cucmeme Xumudeckux snemenmos JI.H.
Menoeneesa»

Ilpakmuueckoe 3anamue/npakmuueckas paboma 3.
Tema 2.1. Tunel XUMHYECKUX PEAKIIUN
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Copepxanue: Konuuecmeennvle omuouwienus 6 xumuu. (OCHOBHble KONUUECNBEHHbLE
3aKOHbl 8 XUMUU U pacyemvl NO YPAGHEHUAM XuMuyeckux peaxyui. Monb kak eouHuya
Konuuecmea eewjecmea. Monapnas macca. 3aKOHbl COXPAHEHUs MAaccvl U SHepeuu. 3aKOH
Asocaopo. Monapusiii 00vem 2az06. OmuocumenvHas niIOMHOCMb 2a308. Pacuemvr no
VPABHEeHUAM XUMUYECKUX pPeakyull ¢ UCNONb308AHUEM MACCbl, 0bvema (HOpMaibHble YCl08Us)
2a308, Koauyecmea eeuecmaa

Ilpakmuueckoe 3anamue/npakmuueckasn paooma 4.

Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOSHUE HEOPTaHUICCKUX BEIICCTB

Conepxanue: Homenkiamypa HeopeaHu4ecKux 8ewecms. Ha36aHue 8euwecmed UcCXoos u3
UX XUMUYECKOU (QOPMYIbl UMU COCMABICHUE XUMUYECKOU @QOopMyIbl UCX00 U3 HA38AHUS
seujecmaa no medxicoynapoonou (MIOIAK) unu mpusuanvHot Homenkiamype.

Pewenue npaxmuueckux 3adanuti no kiaccuguxayuu, HOMEHKIAMype U XUMUYECKUM
Gopmynam HeopeaHUUecKUx 6eujecme pAazIuyHbIX KIACCO8 (VeapHbulll 2a3, YeleKUcavlil 2das,
AMMUAK, 2aUieHas U38eCMb, He2AUEHdsl U36eCmb, NUMbesdas co0d U OpPYeux): HA3bleamv U
COCMAsisims QOPMYIbl XUMUYECKUX GeujeCms, Onpeoeisinb NPUHAOLEHCHOCHb K KILACC).

Hcmounuxu  xumuyeckoni umgopmayuu  (cpeocms maccoeoi  ungopmayuu, cems
Humepnem u opyaue). Ilouck ungopmayuu no Ha36anuam, UOeHMUPUKAmopam, CmpyKmypHuim

gdopmynam

Ilpakmuueckoe 3anamue/npakmuueckas paooma 5.

Tewma 3.2. ®U3UKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB

Copnepxanue: Cocmagnenue ypagHeHUll XUMUYECKUX pPeakyull ¢ yuacmuem npocmuix u
CHIOJNCHBIX ~HEOP2AHUYECKUX 6eujecms. Memailo8 U HeMemaulos, OKCUOO8 Memaiilos,
HeMemainios u amgomepHvix d1eMeHmos,; Heop2aHU4ecKUx KUCiom, OCHO8AHUL U amMhomepHbix
2UOPOKCUO08, HEOP2AHUYECKUX COlell, XapaKmepuzyowux ux ceoucmasa.

Pewenue npakxmuxo-opueHmuposannvix meopemuyeckux 3a0aHull Ha C8OLCM8Ead, cOCMAas,
nonyuenue u 0e30naAcHOe UCNONb30GAHUE BANCHEUUX HEOP2AHUYECKUX eeujecme 6 Obimy u
NPAKMUYECKOU 0esamenbHOCMU YeloseKd

Ilpakmuueckoe 3anamue/npakmuueckas pavoma 6.

Tema 4.1. Knaccuduxkaiusi, CTpoeHHe U HOMEHKIIaTypa OpraHu4eCKIX BEIIECTB

Conepxanue: Homeukniamypa  OpeaHU4ecKux  COeOUHEeHUll  OMOENbHbIX  KIACCO8
(HacvlujenHvle, HEHACLIWYEHHbIe U  apomamudecKue Ye1ego00poovl, CRUpmbl,  (heHobl,
anvoezudvl, Kemowuwvl, KapooHnosvie Kuciomvl u Op.) CocmasieHue NOJHLIX U COKPAUJEHHBIX
CMPYKMYPHBIX (POPMYII OP2AHUYECKUX BeUyec8 OMOENbHbIX KIACCO8, UCNONb3YA UX HA38AHUS NO
CUCMEeMAamUyYeckol U MpUSUAIbHOU HOMEHKIamype (IMuieH, ayemuieH, eiuyepu, ¢eHoi,
¢opmanvoecuo, yxcycnas kucioma, enuyur). Pacuemwvl npocmetiweti popmynvl opeanuueckou
MOJIEKYIbl, UCX0O0SL U3 DTIeMEHMHO020 cocmasa (6 %)

Ilpakmuueckoe 3anamue/npakmuueckas paooma 7.

Tema 4.2. CBolicTBa OPraHUYECKUX COEANHEHNN

Conepxanne: Ceolicmea OpeaHu4ecKux coeOuHeHull OmoeIbHblX K1acco8 (MpusuaibHas u
MeAHCOYHAPOOHASI HOMEHKIAmypa, XUMuyecKue C80UcCmed, CnocoOvl NOJyYeHUs): npeoeibHbvle
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(ankanvl U YUKIOAIKAHbL), Henpeoelbhble (AlKeHbl, AIKUHbL U AIKAOUEHbl) U apomamuiecKue
Veneso0opoovl, cnupmvl U (PeHobl, KapOOHO8ble KUCIOmMbL U IPupbl, arbOe2uobl U Kemombl,
AMUHbL U AMUHOKUCTIOMDbL, BbICOKOMONEKYNAPHbIE COEOUHEeHUA. 3a0anus Ha cocmasienue
VPABHEHUIl XUMUYECKUX PeaKyull ¢ y4acmuem OpeanuieckKux 6ewecne Ha OCHOBAHUU UX COCMABA
u cmpoenus

Cocmaenenue cxem peakyuil (6 mom yucie no NPeOi0AHCEHHLIM YENOYKAM NPe8paujeHull),
Xapakmepuzylowux Xumudeckue CeoUCmed OpeaHU4ecKUx COeOUHeHUU OMOENbHbIX KIACCO8,
CNOCOObL  UX NOMYYEHUs U HA36AHUE OpP2AHUYECKUX COeOUHEeHUll No MPUBUATbHOU UIU
MeHCOYHAPOOHOU CUCEMAMUYeCcKOU HOMEHKIamype.

Pewenue  npaxmuxo-opuenmuposanHblx — mMeopemuyeckux —3a0aHull Ha  CB0UCMEd
OP2AHUYECKUX COCOUHEHUTI OMOETbHBIX KIACCO8

Ilpakmuueckoe 3anamue/npakmuueckas paboma 8.

Tema 5.1 Crkopocmb xumuueckux peaxyuii.

Copnepxanue: PeuweHue npakmuxo-opueHmupo8anHvlX 3a0aHUll HA AHAIU3 (DAKmopos,
BIUAIOWUX HA USMEHEHUEe CKOPOCMU XUMUYECKOU peakyuu, 6 m.y. ¢ NO3UYULl IKOJIO2UYECKU
yenecoobpasHoeo NogedeHuss 8 bblmy u Mpyoo8oU OesmMeIbHOCMU 8 YelAX COXPAHEHUs C80e20
300p08bs U OKPYAHCArOUuell NPUPOOHOU CPeObl.

Pewenue npaxmuxo-opuenmuposannwix 3adanuti Ha npumenenue npunyuna Jle-Lllamenve
011 HAXOJMCOEHUsI HANPAGNEeHUsl CMeWeHUs PAGHOBeCUsi XUMUYECKOU peakyuu U aHaIu3
P axkmopos, IUAIOWUX HA CMEWEHUE XUMUYECKO20 PABHOBECUsL

Ilpakmuueckoe 3anamue/npakmuueckas padoma 9.

Tema7.1 XuMus B ObITY U IPOU3BOJICTBEHHOM JIEATEIILHOCTH YEIOBEKA

Copepxanue: [louck u ananus Keucog 0 NPUMEHeHUU XUMUYECKUX 8eujecms U mexHoI02ull
¢ yuemom 6yoyujeti npogeccuoHanbHOU 0eamenbHOCMU N0 MeMAaM. 8aAdXdCHeluUe Cmpoumenshsle
mamepuansl, KOHCMPYKYUOHHbIE MAMEPUANbl, KPACKU, CMEKIO, Kepamukd, Mamepuansvl O
9NEeKMPOHUKU, HAHOMAMEPUANbL, MEKCMUTbHbLE 60JI0KHA, UCMOYHUKU IHEPSUU, OP2aHudecKue u
MUuHepanvHvle yOoOpeHus, 1eKapcmeeHnble 6euwecmed, ObImMoeas XUMUSL.

Ilpakmuueckoe 3anamue/nadopamopnasn pavboma 1.

Tema 2.2. DAEKTpONUTUYECKAS AUCCOIUAIINS  HOHHBIA 0OMEH

Conepxanue: Jlabopamopnas paboma “Tunst xumudeckux peaxyuti”.

Hccneoosanue munos (no cocmagy u Koaudecma)y UCX0OHbIX U 00pasyowuxcs eewecms) u
NPU3HAKo8 xumudeckux peaxyuil. IIposedenue peaxyuii UOHHO20 0OMeHa, onpedeneHue cpeobvl
B0OHBIX pacmeopos. 3a0aHusi Ha COCMAGIeHUe UOHHBIX PeaKyull

Ilpakmuueckoe 3anamue/nabopamopuas paboma 2

Tewma 3.3. UnenTudukaims HeOpraHMIECKUX BEIIECTB

Copepxanue: JlabopamopHas paboma «HMoenmuguxayus HeopeaHuyecKux 6eujecmsy.

Pewenue sxcnepumenmanvuvix 3a0au N0 XUMUYECKUM CBOUCMEAM Memaulos U
HeMemanios, N0 pacno3HABAHUIO U NOJYHYEHUIO COeOUHEHUL MEMALL08 U HEMEMAIlo8.
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H()eﬂmuqbukab;uﬂ HeopecaHuveCcKux eewecme C UCnojab3o06aHuem ux gbu3ui<0-xuMuquKux
ceoﬁcme, XapaKkmepHvlx KaiyeCmeeHHblX peam;uﬁ. Kauecmesennvie peakyuu  Ha cyfzbgbam-,
Kap50Ham- u XﬂOpua'aHMOHbl, HA KAMuoOH dMMOHUA

Ilpakmuueckoe 3anamue/nabopamophnan paboma 3.

Tema 4.2. CBoiicTBa OpraHMYECKUX COCAMHEHUI

Conepxanue: Jlabopamopnas paboma “lIpespawjenus Opeanuueckux eeujecms npu
HaepesaHuu".

Honyyenue smunena u usyyenue e2o ceouicms. Mooenuposanue MONEKYL U XUMUYECKUX
npespaujenuli Ha npumepe dMana, SMuileHd, ayemuiera u op.

Ilpakmuueckoe 3anamue/nadbopamopnan paboma 4.

Tema 4.3. MaeHtudukanuss OPraHWMYECKUX BEIISCTB, WX 3HAYCHHUE W MPUMCHCHHE B
OBITOBOW M IIPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA

Copepxanue: Jlabopamopnas paboma: ‘“‘Hoenmughuxayus opeanuueckux coeouHeHul
OMOENbHBIX K1ACco8”’

Hoenmughuxayus  opeanuueckux coeOuHeHUull OMOENbHbIX KIACCO8 (HA npumepe
anvboe2udos, Kpaxmand, YKCYCHOU KUCIOMbl, 0eNKo8 U m.N.) ¢ UCNONb308AHUEM UX QUIUKO-
XUMUYECKUX CBOLUCME U XAPAKMEPHbIX KAYecmeeHHulx peakyuu. [lenamypayus 6enka npu
Hacpesanuu. LleemHvle peaxyuu 6enxkos. BosHuxkHoGeHue aHATUMUYECKO20 CUSHALA C MOYKU
3penus XUMUYeCKUX Npoyecco8 Npu NPOMeKaHUuu KAyeCmEeHHOU peakyuu, Hno360Jsa0uel
uoenmughuyuposamsv npeoylodiceHHvle OpeaHudecKue eeulecmad

Ilpakmuueckoe 3anamue/nadbopamopnas paboma S.

Tewma 6.2. MccnenoBanue CBOMCTB pacTBOPOB

Conepxanue: Jlabopamophas paboma «llpuzomoénenue pacmeoposy.

Ilpucomosnenue pacmeopos 3adanHou (Maccoeou, %) KoHyenmpayuu (C NpaKmuxo-
OPUEHMUPOBAHHBIMU BONPOCAMU) U ONpedeneHUue cpeobl B00HBIX PACBOPOS.

Pewenue 3a0au na npueomosnenue pacmeopos

4. ®oH]1 OLIEHOYHBIX CPEeICTB TUCHUILIUHBI

4.1 KoHTpOJIb M OLIEHKA PEe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON AUCIUTUIHHBI
PAaCKpBIBAIOTCS Uepe3 AUCIUIUIMHAPHBIC PEe3yJbTaThl, HalpaBJIeHHbIE Ha (POpMUpOBaHUE OOIINX
KOMITETEHIIMH 110 pa3jienaM | TeMaM COJIep)KaHus yueOHOTO MaTepHara.

THNbI OLEHOYHBIX

Ne OK .
MeponpusITHi

Monyas/Pa3nen/Tema | Pe3dyabTat 00yueHus

| | OcHoBHOe conep:kanme

1 dopMyJIHPOBATH
Pa3zgen 1. OcHOBEI pMyJHp
0a30BbIe MOHATHS U

CTpoeHMs BeIIECTBa

3aKOHbI XUMHH

11

OK 01
OK 07

Crtpoenne aToMOB
XUMHNYECCKHX DJIEMCHTOB
Y IPUPOJIa XUMUYECKOH
CBA3N

CoCTaBIsITh XUMHUYECKHE
(hopMYyJIbl COSTUHEHHI B
COOTBETCTBHU CO
CTENEHELIO OKUCIEHHUS

1. Tect «CtpoeHue
aATOMOB XUMHNYCCKUX
3JIEMEHTOB U MpUpoa
XUMHAYECKON CBSI3H.
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OK Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

XUMHYCCKHUX OJICMCHTOB,
UCXOoOs U3 BAJICHTHOCTH U
SJICKTPOOTPUIATCIIBHOCTH

2. 3amayn Ha COCTaBIICHUE
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COCAMHEHUI
(oxcunoB, CynbhUIOB,
TUAPHUIIOB U T.IL.).

3. 3aganus Ha
WCTIONTb30BaHHE
XUMHYECKOH CHMBOJIUKH U
Ha3BaHUM COCIMHEHMI MO
HOMEHKJIaType
MEXITYHAPOTHOTO COI03a
TEOPETUYECKON U
MPUKIIATHOW XUMUHU U
TPUBHAIHHBIX HA3BAHUMA
JUTSL COCTaBIICHUS
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX COSIMHEHUN
(oxcunoB, CynbhHUIOB,
TUJIPHUIOB U T.I1.) ¥ IPYTHX
HEOPTaHUYICCKUX
COEIMHEHUI OT/IENBHBIX
KJIACCOB

1.2

OK 01
OK 07

Ilepuoanueckuii 3aK0H
u Tabmuna J1.11.
Menneneena

XapakTepu3oBaTh
XUMHYECKHE DIIEMEHTHI B
COOTBETCTBUHU C UX
MIOJIOKEHUEM B
MIEPUOAMYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.N. Menneneena

1. Tect «Merammuueckue /
HEMETAJUTMYECKUE
CBOMCTBA,
AIEKTPOOTPUIIATEITFHOCTD
Y CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOESHUEM
Y TIOJIOXKEHHEM B
MIEPUOIUYECKON CUCTEME
XUMUYECKUX JIEMEHTOB
JI.1. MenneneeBay.

2. IlpakTrueckue 3a1aHus
Ha yCTaHOBJICHUE CBS3HU
MEXJTy CTPOCHHUEM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U
MIePUOTTIECKAM
M3MEHEHUEM CBOMCTB
XUMUYECKUX 3JIEMEHTOB U
HUX COeIUHEHUN B
COOTBETCTBHH C
MIOJIOKEHUEM
Ilepunonnueckoii cucreme.
3. IIpakTHKO-
OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHUsI HA
XapaKTepHU3aITUIO
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

XUMHIYECKHUX IJIEMCHTOB:
«Meramnaeckue /
HEMETaTMYECKUE
CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD
Y CPOJICTBO K DIICKTPOHY
XUMHUYECKHUX IJIEMCHTOB B
COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM
Y TTOJI0KCHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYCCKHX DJIEMEHTOB
JI.1. MenneneeBa»

Pa3nen 2. Xumnueckue
peakiuu

XapakTepu30BaTh THIIbI
XHMHMYECKHMX peaKiuii

Kourpoabnasi pabora
«CTpoeHue BelecTBa U
XUMHUYECKHE PeAKINN

2.1

OK 01
OK 07

THIBI XUMHYECKUX
peakuit

CocTaBisATh peakuuu
COCIMHEHMSI, PA3I0KEHUs,
oOMeHa, 3aMEIICHHS,
OKHCIIUTENBHO-
BOCCTaHOBHUTEJIbHbIC
peakuuu

1. 3agauu Ha cOCTaBJICHUE
YpPaBHEHUH peaKIuii:

— COCIUHEHMS,
3aMeMIeHHsI, Pa3IOKEHUS,
obMeHa;

— OKHUCJIUTEIILHO-
BOCCTAHOBUTCIIbHBIX
peakuuii ¢
MCIIOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OaaHca.

2. 3ajgauu Ha pacuer
MAacChI BEIIeCcTBa WIIN
00BEma

ra30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO
M3 y4aCTBYIOIIUX B
peaKIuy BEIECTB;
pacuéTsl

Macchl (00béMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEaKIIUU, €CITH
OJIHO M3 BEIECTB HMEET
MpUMecH

2.2

OK 01
OK 07

DIEKTPOIUTUYECKAS
JYCCOLIMAIINS U NOHHBIH
obMeH

CocTaBisTh YpaBHEHUS
XUMHNYECCKUX peaKHI/H/I
HOHHOTO OOMeHa ¢
YYaCTHEM HEOPTaHUUECKUX
BEILECTB

1. 3aganus Ha
COCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
peakiuii ¢ yuactuem
KHCJIOT, OCHOBAaHUM 1
COJIEN, yCTaHOBJIEHHE
W3MCHEHHMS KUCJIOTHOCTH
cpeaibl
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

2. JJabopaTtopHas pabota
"THIBI XUMHYECKUX
peakmit”

Pa3znen 3. CtpoeHue u
CBOICTBA
HEOPTraHUYECKUX
BeIeCTB

HccnenoBath cTpoeHHE H
CBOMCTBA
Heopraﬂnqeclmx
BelleCTB

Koutpoabnasi padora
«CBoiicTBa
HEOPraHU4eCKHUX
BeEILIECTB»

3.1

OK 01
OK 07

Knaccuduxkarus,
HOMEHKJIATypa u
CTpOCHUE
HEOpPraHN4eCKux
BEILIECTB

Knaccupuunposatsb
HEOpraHNYeCKHe BEIIeCTBA
B COOTBETCTBUH C HX
CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHNE HEOPTAaHUIECKIX
BEIIECTB UCXOMS U3 UX
XHUMHUYECKOH (hopMYyITbI
WM COCTaBJICHHE
XUMHYECKOH (popMyIbt
WCXOJs U3 Ha3BaHUA
BEIIeCTBa MO
MEKIYHApOJIHON WIH
TPUBUATILHOMN
HOMEHKJIaType».

2. 3agauu Ha pacuer
MacCcoBO T0H (MacChl)
XUMHYECKOTO JIE€MEHTa
(coemuHeHus1) B MOJIEKYJIE
(cmecnm).

3. [IpakTuueckue 3amanus
0 KJIACCU(UKAIUH,
HOMEHKIIAType U
XUMHYECKUM opMyIam
HEOpPraHWYEeCKUX BEIIECTB
Pa3IUYHBIX KJIaCCOB.

4. IlpakTuueckue 3agaHust
Ha OIlpeJieNIeHne
XUMHUUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCHMOCTH
BUJIa XUMHUYECKOH CBSI3U H
THIIa KPUCTAJUIMYECKON
penreTku

3.2

OK 01
OK 07

Du3nKo-XUMHUYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBiuBaTh
3aBHCHMOCTbH (DU3HKO-
XMMHYECKUX CBOHCTB
HEOpraHMYEeCKHUX BELIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAKXKe TUIIa
KPUCTAJUTMUECKOU
peleTKu

1. Tect «OcobennocT
XUMHYECKHNX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUi, aM()OTEPHBIX
TUAPOKCUIOB U COJIEI».
2. 3agaHus Ha
COCTaBJICHUE YpaBHEHUI
XUMUYECKUX PEaKIUi ¢
Y9aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHUYECKUX
BEIECTB: OKCHJIOB
METaJIJI0B, HEMETAJIJIOB B
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpuATHI

aM(OTepHBIX JIEMECHTOB;
HEOPraHMYECKHUX KHUCIIOT,
OCHOBaHUH 1 aMPOTEPHBIX
THIPOKCHIOB,
HEOpPraHUYECKUX COJIEH,
XapaKTepU3YIOMIUX UX
CBOIICTBA U CIIOCOOBI
MOJTydeHUSI.

3. IIpakTHKO-
OpUEHTUPOBAHHBIC
TEOpETHUYECKHE 3aJaHNs Ha
CBONCTBA U IIOJIy4ECHHE
HEOpPraHUYEeCKUX BEIIECTB

3.3

OK 01
OK 07

Wnentnduxanms
HEOPTaHUYECKUX
BEIECTB

Uccnenosath
KaueCTBEHHBIC PEAKITUU
HCOpFaHI/IHCCKI/IX BCUICCTB

1. IlpakTuko-
OpPHEHTUPOBAHHBIC
3aJIaHUs 110 COCTABJICHUIO
XUMUYECKUX PEaKIUil ¢
y4acTueM
HEOPraHMYECKUX BEIIECTB,
UCTIONTB3YEMBIX JIIST HX
UACHTH(DHUKAIINN.
2.JlaGoparopHas padora:
“Unentudukanus
HEOPraHMYECKUX
BelecTs”

Paznen 4. Ctpoenne u
CBOJiCTBA
OpPraHnYecKHX
BEIIECTB

HccnenoBats cTpoeHne u
CBOICTBA OPraHUYecKuX
BEIECTB

KonTtpoabHas pabdora
«CTpoeHue u CBOICTBa
OpPraHUYecKHX BElIeCTB)

4.1

OK 01
OK 07

Knaccuduxkarus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHX BEIICCTB

Knaccudpuuuposatsb
OpraHMYECKHUE BEIECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3amanus HA
COCTaBJICHUE HA3BaHUI
OpraHUYECKUX
COE€IUHEHUN 10
TPUBHAJILHOMN WIIN
MEXYHapOIHON
CHUCTEMaTHYECKOM
HOMEHKJIaType.

2. 3amaHus Ha
COCTaBJICHHE MOJIHBIX U
COKPALIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BELIECTB
OTJIENBHBIX KIIACCOB.

3. 3amaun Ha OTpeaeeHne
npocTeineit GopmyIbl
OpraHMYECKON MOJIEKYJIBI,
WCXOJS U3 DIIEMEHTHOTO
cocraBa (B %)

24




T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
ﬁ.@ _ Y“IPE)I}}:[EHV[E BBICIIIET'O OBPA3QBAHVI$I PIyTUC
N «POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»
PrYTUC Aucm 25
Ne OK Moaynas/Paznen/Tema | PesyabTaT 00yuenus Tumer OUEHOMHBIX
MeponpusITHii
4.2| OK 01 CaoiicTBa YcTanaBnuBaTh 1. 3aganus Ha
OK 07 OpraHUYECKUX 3aBUCHMOCTD (PU3UKO- COCTaBJICHHE YpaBHEHUI
COCZMHEHUH XMMHYECKUX CBOHCTB XMMHUYECKUX peakuuii ¢
OpPraHUYECKUX BEIECTB OT |y4yacTHEM OPTaHUYECKUX
CTPOEHUS MOJIEKYJI BEIIECTB Ha OCHOBAaHUU UX
COCTaBa U CTPOCHUSI.
2. 3agaHus Ha
COCTaBJICHUE YPABHEHUI
XMMUYECKUX PeaKluni,
WUTIOCTPUPYIOIIUX
XUMHYECKHAE CBOWCTBA C
YUETOM MEXaHHU3MOB
MPOTEKAHUS TaHHBIX
peaKuil U FeHETUYECKOM
CBSI3U OPraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHsle 3agauu 1o
YPaBHEHUSIM peakUuil ¢
YYacCTHEM OPTraHHYECKHX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBparieHust
OpraHUYECKUX BEIECTB
Ipu HarpeBaHuu"
43| OK 01 Wnentuduxarms Uccraenosats 1.IIpakTuko-
OK 07 OpPraHUYECKUX BEIIECTB, |[KAUeCTBEHHBIE PEAKIINU OpHEHTHPOBAHHbIE
UX 3HAYEeHUE U OpPTraHUYECKUX 3aJJaHus TI0 COCTABJICHUIO
MIPUMEHEHUE B OBITOBOM |COSANHEHUH OTAENBHBIX  |XUMHUYECKUX PEaKLHi C
Y IPOM3BOJICTBEHHOM  |KJIaccoB YYacTHEM OPTraHHYECKHX
JeSITEIbHOCTH YeNIOBEKa BEIIECTB, B T.4.
WCTIOJIb3YEeMBIX JJISI UX
UACHTHU(QHUKALINY B OBITY U
MPOMBIIIIJICHHOCTH.
2.JlaboparopHas pabora:
“Unentudukanus
OpraHUYECKUX
COEIMHEHUH OTAEIBHBIX
KJIacCOB”
5 Paznen 5. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PAa3IHYHBIX
TepMOAMHAMHYECKHE |(AKTOPOB HA PaBHOBecHE
3aKOHOMEPHOCTH H CKOPOCTh XHMHMYECKHX
NMPOTeKAHUS peaxkuui
XHMHYECKHX peaKknui
5 [ OK 01 CxkopocTs xuMudecknx |Xapaktepu3oBathb Biusaue |[IpakTuko-
OK 07 peakuuii. XMMHUYECKOe |KOHLEHTpaLUH OPHUEHTUPOBAHHbBIE
paBHOBecHe pearupyronmx BemecTB U | TEOPETHUYECKUE 3a/IaHUs Ha
TeMIIepaTypbl Ha CKOPOCTh |aHanu3 (haKkTopoB,
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUECHOMILIX
MeponpusTHil
XUMHYECKHAX PEaKIuil BIUSIONINX Ha N3MEHEHUE
XapakTepru30BaTh BIUSIHUE |[CKOPOCTH XUMUYESCKON
W3MEHEHUS KOHIICHTpaluu |peaknuu. [IpakTuko-
BEIIECTB, PEAKINN CPEIbl |OPHEHTUPOBAHHBIC
Y TeMIIepaTyphl Ha 3aJjaHus Ha TPUMEHEHHUE
cMernieHrue xumudeckoro  (mpunimna Jle-1llatenbe
paBHOBeCHS JUTSL HAXOXKICHUS
HaIpaBJIEHUS CMEIICHUS
PaBHOBECHS XMMHUYECKOM
peaKIuy ¥ aHAJIN3
(haKkTOpOB, BIUSIONINX HA
CMCEHIICHUC XUMHNYCCKOI'O
paBHOBECHUs
6 HcciienoBaTh HCTHHHBIE
Pasnes 6. PactBopsl  (pacTBOpBI ¢ 3aJaHHBIMHU
XapaKTepuCcTHKAMHA
6.1 OK 01 [lonstue o pactBopax |Pasnmudars ucTuHHBIE 1. 3amaun Ha
OK 07 pacTBOpPHI MIPUTOTOBJICHHE
PacTBOpPOB.
2. IIpaktuko-
OpPUCHTUPOBAHHBIC
pacueTHbIC 3aJaHus Ha
JIMCTIEPCHBIE CUCTEMEI,
HCIIOJIb3yeMbIe B OBITOBOI
Y NPOU3BOJICTBEHHOM
JIEATEIIEHOCTH YeJIOBeKa
6.2| OK 01 Uccnenosanue croiictB |MccienoBars Ghu3nko- JlaGoparopHas pabora
OK 07 pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBicHuE
WCTHUHHBIX PAaCTBOPOB pacTBOpoB”
11 | IlpodeccnonaIbHO-OPHEHTHPOBAHHOE COMep:KaHue (ColepKaHNe MPUKIIATHOTO MOTYJIS)
7 Pazpen 7. OueHUBATH MOCTENCTBHS (3aIUTA Keiica (C yueToM
Xumus B ObITY U OBITOBOM 1 Oynyuei
NPOU3BOJACTBEHHOM TPOU3BOJACTBEHHOH npogeccuoHaILHON
NesITeJJbHOCTH NesATeJHLHOCTH YeJIOBeKa |(1esiTeIbHOCTH)
YeJI0BeKa ¢ MO3U LM
JKO0JIOTHYECKOU
0e3omacHoOCTH
OK 01 Xumus B OBITY U OnenuBatp nocneactBus  |Keiic (¢ yuerom Oymyieit
OK 07 MIPOU3BOACTBEHHOU OBITOBOM U npodeccHoHANEHON
JIESTEIbHOCTH YeJIOBEKa | TPOU3BOICTBEHHOM NI TEIILHOCTH)
JIeSATEIILHOCTH YelioBeka ¢ | Bo3aMokHBIE TeMBbI KEHCOB:
mo3uLuii sxosornyeckor | 1. Ilorerienne kiumara u
Oe3omacHOCTH BBICBOOOIK/ICHHE T'a30BbIX
THJIPATOB CO JHA OKeaHa.
2. Byaymmue maTtepunaibl
JUTsl aBHa-, MaIlIMHO- U
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THunbl 0OLEeHOYHBIX

Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus .
MeponpusITHii

MIPUOOPOCTPOCHHUS.

3. HoBele MaTepuansl 1is
COJIHEYHBIX OaTapeii.

4. JIekapcTBa Ha OCHOBE
PaCTUTENHHBIX TIPENapaToB

4.2. KOHTPOJIbHO-U3MepPUTEeIbHbIe MATEPHAJIbI BKJIIOYAIOT:

OueHoYHBIE CPeICTBA TEKYLIEr0 KOHTPOJIS N0 JUCHUILTHHE « XHUMHUSD)

Tekymuii KOHTPOJIb PE3yIbTAaTOB OOYYEHHS MOXKHO OCYIIECTBIATH Pa3TMYHBIMH
MCTOJaMH W C IIOMOIIBIO PA3JIMYHBIX OLCHOYHBIX CPCACTB. IIo JUCHUIIJINHEC «XuMusg» B
KauCCTBC CPCACTB TCKYWICIO KOHTPOJIA IMPUMCHAKOTCA BOIIPOCHI IJId OpraHu3alliid YCTHOI'O U
MUCBMEHHOTO OIPOCa, CUCTEMBI 33JJaHUi B TECTOBOW (OopMe, 3a7a4i M yIIPAKHCHUS, TIPAKTUKO-
OpUEHTUPOBAaHHBIC 3a/laHusl (TEOPETUYECKUE, pacdeTHbIe, CUTYyallMOHHbIE), JabOpaTopHbIE
paboThl U ApyTUe OLIEHOUHbIE MepolpusaTHs. Hibke mpuBeneM npuMepsl HEKOTOPBIX U3 HUX.

2.1.1. Cucremsl 3a1aHuil B TeCTOBOI (popme

Cucrema 3amaHuil B TecToBOil hopme — 3TO comeprKaTenbHasi CUCTEMa, OXBAaThIBAIOMIAs
B3aMMOCBSI3aHHBIC JIEMEHTHI 3HAaHWH. B OT/IM4ne oT TecToB, B cHCTeMax 3a/1aHHi BEpOATHOCTD
NPaBUJIBHOTO OTBETA HA MOCJEAYIOIIee 3aJaHue MOXKET 3aBHCETh OT BEPOSITHOCTH IPABHIBLHOTO
OTBETa Ha MPEABLIYIIHE 3a1aHUs.

Jis Toro 4rtoOBl Ha OJHOM COJEP)KAaTeNbHOM MaTepuaie MOXHO ObUIO COCTaBHUTb
HECKOJIbKO BAapMAHTOB TeCTa, KOHCTPYUPYIOT Oa3y 3amaHuii B TectoBoi ¢opme. Ecmu ects
KOMITHIOTEPHBIE MPOTPaMMBI T€HEpallud TECTOB, TO B MPOTPAMMy CO3JIaHHS TECTa BBOJIUTCS
6a3a, BKIIOUArONas B ce0s mapauleNbHble 0 COAEP)KaHHIO M TPYIAHOCTH BapHAHTHI OJHOTO H
TOTO K€ 3aJJaHHs. DTO O3HAYAET, YTO MPOBEPKA 3HAHUS NMPU3HAKOB, CBOICTB, COCTaBa, (yHKIUN
OTHOTUIIHBIX OOBEKTOB MOXXET OBITh OpraHm30BaHa Ha 0aze OJHOTO M TOTO K€ 3aJaHMd,
MEHSIOIEr0 B CBOEM TEKCTE€ TOJBKO Ha3BaHME OSTUX OOBEKTOB. OTHU 3a/JaHUs Ha3bIBAIOT
(aceTHbIMH, T.€. UMEIOIIUMU MIEPEMEHHBIE JIEMEHTHI.

[lpuBenemM mnpumep cHUCTEMBl 3a/JaHUl B TECTOBOW Qopme, BKIOHaromeil ¢aceTHble
3agaHus (aceTsl B 3aJaHUU 3aKJIIOYEHbI B (PUTYpHBIE CKOOKH).

HasBanune TeMbl Tema 1.1 «CTpoeHue aToMOB XUMHUYECKUX JIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSA3N»

Pe3ynbrar oOyuenus CocraBnaTh xumMH4eckue (OpMyNbl COEAMHEHWH B
COOTBETCTBUM CO CTENEHBIO OKHCIEHUS XHWMHUYECKHX
JJIEMEHTOB, UCXOA u3 BAJICHTHOCTH u
ANEKTPOOTPULIATEIIBHOCTH

OO01me KOMIIETEHIINNA OK 01
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Bbi0epuTe 01H NPaBUIbHBIN OTBET:
1. Atombl C 1 Si UMEIOT OJUHAKOBOE YHUCIIO:

A) HEHTPOHOB B si/Ipe

b) sHepreTrueckux ypoBHei

B) 371eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE
I') anexTpoHOB

2. B pany xumudeckux 3meMenToB Li—Be—B—C meTtanmnmnueckue cBoicTBa:
A) ycrmMBaroTcs

B) ocnaGesator

B) ne menstorcs

I') u3meHnstoTCs NEpUOINIECKH

3. K s-niiemMenTaM OTHOCHUTCH:

A)K
b) S

B) Fe
I') Br

4. Ilytem coenuHenus aToMoB o HomepoMm 11 u 17 oOpa3yercs BeIIeCTBO ¢ XMMHUYECKOM

CBA3BIO:

A) noHHOI

b) xoBaneHTHOI noisipHOA

B) koBaneHTHOI HENOISAPHON

I') MeTannuueckoit

5. {KOJ’II/I‘-ICCTBO 9JICKTPOHOB B ATOMC; KOJINMYCCTBO SHCPICTUUYCCKUX ypOBHCﬁ; KOJIMYECTBO

9JICKTPOHOB Ha MOCJICAHEM OSHEPICTUYCCKOM YPOBHC; KOJUYCCTBO IIPOTOHOB B AApPC aTOMa}

COOTBETCTBYCT

A) HOMEDY TIepHo/ia

b) Homepy rpynmb
B) nopsiaxoBoMy HOMEpY

6.{xmopuny Oapus, aamasy, aMMHUaKy, CEPHOU KUCJIOTE } COOTBETCTBYET

A) HOHHAasg XUMHWYCCKas CBA3b
B) KOBAJICHTHAA IOJISIpHAAd XUMHUYCCKasA CBA3b
B) KOBAJICHTHAA HCIIOJISIpHAsA XUMHUYCCKaAA CBA3b

7. {cBs13b, 0OpazoBaHHAs 3a CUET 00pa30BaHUs OOIIMX JIEKTPOHHBIX Map; CBA3b,

oOpa3oBaHHas 3a cueT 000O0IIECTBIEHUS BAJICHTHBIX AIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET

OJICKTPOCTAaTUUCCKHUX CHUJI HpI/ITSDKCHI/ISI} Ha3bIBACTCA

A) MoHHOI

b) meramnmmnueckoit

B) xoBanenTHoit

8. {B MOopsAAKE BO3paCTaHrAd MCTAJNIMYCCKUX CBOﬁCTB; B IIOPSAAKE Y6LIBaHI/I$I paanyca

aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJAOPOTHBIX
COETMHEHUH | AJIEeMEHTHI PACTIONIOKEHBI B PSAY
A) K, Ca, Sc
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b) Al, Mg, Na
B)F, Cl, I

9. Kakoe u3 cyxaeHuil BepHO a5 31eMeHToB { VA rpynnsl , [VA rpynmsl, IA rpynms: }

A) obmrast popmyna neTydero BoiopoaHoro coequHenus RH4

b) He 00pa3yroT neTydnx BOJOPOAHBIX COCTUHECHHMA

B) 1o 3aBepuieHus SHEPreTUYECKOTO YPOBHS HE XBAaTaeT TPEX JIEKTPOHOB

10. Cpenu BemecTs, ykazanubix B psaay {NHs, Oy, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xoin4ecTBO COeIUHEHUI C KOBAJIEHTHOM MOJISIPHOMN CBSI3BIO
paBHO

A) Tpem

b) nBym

B) uersipem

11. Xumnueckas cBA3b B MOJIEKYJIaX {030HA U XJIOPUAA KAJbLUs; CEPHON KUCIOTHI U
XJIOpUa aMMOHMS; CEPHOU KUCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIGHTHas IMOJISIpHAs ¥ HOHHAS

b) koBasieHTHas MOJIsIpHAs ¥ KOBAJECHTHAs HEIIOJISIpHAS

B) koBasieHTHast HETOJISApHAs ¥ HOHHAS

Kak BHIHO W3 MNPHUBEACHHOTO IMpUMEpa, KakIoe (QaceTHOe 3aJaHue MOXKET OBITh
peoOpa3oBaHO B HECKOJIBKO Pa3IMYHBIX BAPHAHTOB OJHOTO 3aJaHHS TECTOBOHM cucTeMbl. [Ipu
OpTraHU3aIi aBTOMATH3UPOBAHHOTO TEKYIIEr0 KOHTPOJIS MOSBISETCS BO3MOXHOCTh T€HEPAIIUU
OOJIBIIOTO KOJMYECTBA BAPHAHTOB TECTa, NMPHU ITOM 3aJaHUs, MOJTydeHHBIE U3 (acera, OyayT
napauIebHBI 110 COACPKAHUIO U TPYTHOCTH.

2.1.2. lIpakTHyecKue 3aJaHUS U 3212491

[TpakTHueckue 3aJaHus M 3a/add, 4acTO MCIOJIb3yeMble B KauecTBE JAMJIAKTUYECKUX
CPEICTB B €CTECTBEHHOHAYYHbBIX IUCIHUIUIMHAX, TAaKXK€ MOTYT ObIThb (aceTHbIMH. Bo3MoxkHO
OpUMEHEeHHE 33aY ¢ BapMaHTaMM OTBeTa JJIs yA00CTBa OpraHM3allMM aBTOMAaTH3MPOBAHHOI'O
KOHTPOJIS.

[TpakTHueckue 3a1aHus ¥ 3a7a4U IPEICTABJICHbI B pa3JeNax:

1. OcHOBBI CTpOeHMsI BellecTBa — 3aJaud Ha COCTaBJICHHE XHUMMYECKHX (opmyn
JIBYXaTOMHBIX CO€IMHEHUH (OKCUJIOB, CYNIb(UIOB, TUAPUIOB U T.I1.).

2. XuMHYeCKHe peakunu

2.1. 3amaun Ha COCTaBJICHUE YPAaBHEHUMN PEAKLMI: COCTUHEHUS, 3aMEIICHUS, PA3JI0KEHNUS,
oOMeHa M peakiuil ¢ ydacTUEM KOMIUIEKCHBIX COETMHEHUH (Ha MpuMepe IMAPOKCOKOMITIIEKCOB
IIOMUHMS U IIUHKA); OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C UCIOJIb30BAHUEM METOJA
AJIEKTPOHHOTO  0OajaHca; C  y4acTHEM  KOMIUIEKCHBIX  COEJMHEHUH (Ha  mpumepe
THJIPOKCOKOMIIJIEKCOB IIMHKA U ATFOMUHHUS).

2.2. 3amaun Ha pacueT KOJWYECTBEHHBIX XapAaKTEPUCTUK MPOIYKTa PEAKLUU COEANHEHUS;
MaccoBOW MM OOBEMHOW JIOJM BBIXOJA MPOAYKTa PEAKLUU COCJUHEHUS OT TEOPETHUECKU
BO3MOXXHOTO; OOBEMHBIX OTHOIIEHHUH Ta30B; KOJMYECTBEHHBIX XapaKTEPUCTHK MCXOJHBIX
BEIIECTB M NPOAYKTOB pEeaklUu; Macchl (00beM, KOJIMYECTBO BEIECTBA) MPOAYKTa peakiuu,
€CJIM OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C OMpPEIEICHHON MacCOBOM JI0JIell paCTBOPEHHOTO
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BELIECTBA.

2.3. 3aaHusl Ha COCTAaBJIEHHME MOJIEKYJSPHBIX U MOHHBIX pEakUui ¢ y4acTHEM OKCHJIOB,
KHCJIOT, OCHOBAHUM U COJIEH, MOHHBIX PEAaKLUN T'MAPOJIM3A COJIEH, YCTAHOBJICHUE WU3MEHEHUS
KHCJIOTHOCTH CPEJIBI.

3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB

3.1 3agaun Ha pacyeT MaccoBOM J0yiM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COEAMHEHUs) B
MOJIEKyJIe (cMecH).

3.2. Ilpaktuyeckue 3aJaHus MO KJIacCU(PHUKALMKM, HOMEHKJIATYpe U XHUMHUYECKUM
(dopMyTaM HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.

3.3. IlpakTuueckue 3aJaHus Ha ONpPEJEICHHE XMMMUYECKOH AaKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUJa XUMHUUECKOM CBSI3U U TUIA KPUCTAININYECKON PEILIETKH.

3.4. 3agaHus Ha COCTABJICHWE YPABHEHMM XMMHUYECKUX PEAKIMM C ydyacTHUEM IMPOCTHIX U
CJIO)KHBIX HEOPraHWYECKHX BEILECTB: OKCHJOB METAJUIOB, HEMETAUIOB U aM(OTEpHBIX
JJIEMEHTOB;  HEOPraHMYECKHUX  KUCJIOT, OCHOBAaHMM M  aM(OTEpHBIX  THAPOKCHJIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yIOIUX UX CBOMCTBA M CIIOCOOBI MOJTyUEHHS.

4. CTpoeHue U CBOMCTBA OPraHUYECKHUX BellecTB

4.1. 3amaHus Ha COCTaBICHUE HA3BAHUN OPraHUYECKUX COCIUHEHMN IO TPUBUAIBHON HMIIU
MEXIYHAPOJAHONU CHCTEMAaTHYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJICHHE TMOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI
OpPraHMYECKUX BEIIECTB OTJIEIbHBIX KJIACCOB.

4.3. 3agaun Ha ompeereHue MpocTeuie (opMyibl OPraHUUECKOW MOJIEKYIIbI, UCXOIS U3
AJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus Ha COCTABJICHUE YPAaBHEHHH XUMHYECKMX pEaKUUHd C ydacTHUEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa U CTPOCHHUS.

4.6. 3amaHus Ha COCTaBICHHE YPAaBHEHMM XHUMHUYECKHX pEaKLUUd, WILIIOCTPUPYIOIIUX
XUMHUYECKHE CBOICTBA C y4e€TOM MEXaHU3MOB MPOTEKaHMS JAHHBIX PEaKIMi U TeHeTHYeCKOU
CBSI3M OPraHUYECKHUX BEUIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHble 3a/1a4M 110 YpaBHEHUSAM PEaKIMH ¢ yJaCTHEM OpPraHMYECKHX BELIECTB.

5. Kunernueckue U TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX
peaxuui

5.1 Ilpaktuyeckue 3alaHus Ha OLEHKY M3MEHEHMS CKOPOCTH XHMHUYECKOM pEaKUuu H
HaIpPaBJICHUS CMEILEHUS PABHOBECHUS C UCNOJIb30BaHueM npuHuuna Jle-llarense.

5.2 3amaun Ha pacyeThbl TEIUIOBBIX 3(PPEKTOB XMMHUECKUX PEAKIMUN U ONpeaeseHue THUIa
peakiuu (1Mo TerioBoMy 3P (HEKTy: SK30- U SHIOTEPMHUIECKUE).

6. IucnepcHblie cucTeMbl

6.1. 3agaun Ha NPUTOTOBIIEHHE PACTBOPOB.

7. KauecTBeHHble peakuUMH OOHApPY’KeHMS OPraHMYeCKMX M HEOPraHu4YecKux
BellecTB

7.1. IlpakTuyeckue 3aaHus Ha COCTABIICHUE YPaBHEHUN peakuuii OOHapyKeHHUs KaTHOHOB
I-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHON ¥ MOHHOH (popmax.

7.2. TlpakTHueckue 3aJaHusi HA COCTAaBJIEHUE KAUYECTBEHHBIX peakIMi OOHapyXeHHs

OpPraHMYECKUX COECTUHEHUM.
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9.1. MccaenoBanne 1 XUMUYECKHI aHATU3 00beKTOB Onochepsl

1. TunoBsIe pacueTsl O TEMAaTHKE SKCIIEPHUMEHTA.

2. 3amaunm Ha BBIYHCICHHE CPEIHETO 3HAYCHUS OKCIEPUMEHTAJIBHBIX JIaHHBIX,
HOTPEIIHOCTH.

3. 3amanme «XHMMHYECKHH COCTaB BOJBI, THIl BOJBI U CIOCOOBI €€ NpHMEHEHUs» (C
UCTIOJIb30BAaHUEM HOPMATHBHBIX JOKYMEHTOB).

4. 3ananne «B3anMOCBSA3b COCTaBa MOYBKI, THII IIOYBHI U €€ HA3HAYCHHS.

9.2. UccaenoBanue 1 XMMHUYECKHUI aHAIN3 00bEKTOB TeXHOC(hePbI

1. TunoBbIe pacueTsl IO TEMATHUKE SKCIIEPHUMEHTA.

2. 3amaunm Ha BBIYHCICHHE CPEIHETO 3HAYCHUS OKCIIEPUMEHTAIBHBIX JAaHHBIX,
MOTPEITHOCTH.

3. 3agaunm Ha OIpeIelieHHe METAJUIOB, HEOPraHWMYECKHMX AaHHOHOB M OpPTaHMYECKHX
BEILIECTB B TEXHUYECKOW BOJIE PA3HOTO Ha3HAYCHUSL.

4. 3ananne «XHMMHUYECKUIl COCTAB TEXHMYECKOW BOJBI, THII BOJABI M CIOCOOBI ee
NPUMEHEHH» (C UCTIONIb30BaHNEM HOPMATHBHBIX JOKYMEHTOB).

IIpumepsI 3a1a4 M0 Pa3HBIM TEMAM THCHHILTHHbI

I. C BapuanTamMu 0TBETOB

1. B peakmnuio, TepMOXMMHUYECKOe ypaBHeHHE Koropoit S + Oy = SO, + 297 k/Ixk,
BcTynuia cepa maccoi 1 r. KonuuecTBo TemoThl, BbIAEIUBILIEECS IPU ITOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COojb, BOAHBIA PACTBOP KOTOPOW UMEET LIEIOYHYIO CpEey

A) cynbdart kanus

b) xnopun amomMuHus

B) kap6onaTt xanus

3. Onpenenute Ha3BaHWE BEUIECTBA, INIABHAS IENb KOTOPOT'O COCTOMT M3 YETHIPEX aTOMOB
yIriIepoja, COEPKUT KapOOKCHIIBHYIO TPYIIILY B OJHY TBOWHYIO CBSI3b, & TAKKE PAaTUKAIBI METHII
Y OTHIL

A) 3-meTun-3-3Tun0yTeH-3-0Bas KUCI0Ta

b) 3-metun-2-3tundyren-3-oBas KMCI0Ta

B) 2-metun-3-3tundyren-3-oBas KUCI0Ta

daceTHblE 32124

4. CocraBpTe XHUMHYECKHE (DOPMYJIBI ABYXaTOMHBIX COCIWHECHHMN: {CHUIUINI KaJbIIHS,
ruapun 6apust, cynbdun xenesa (II1), okcua azora (II), okcua amomunauMs, xmopun xenesa (II),
HuTpu 6apus, okcua prytu (I), okcua cyposmsl (V); okeun menu (I), xmopun pryru (1I), Hutpun
KaJusi, CUJIMIUA MarHusi, TUApUJ amoMuHus, cyib¢ua cBuHua (II), OpoMun muHKa, OKCHI
yraepoaa (1), okcun xmopa (V); autpun Hatpus, noaua meau (1), okcua xpoma (II), okcua a3ora
(V), runpun Hatpus, xaopu xpoma (III), okcun kanus, okcun meimbska (I111), cynbdun nmunka}.
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5. Ilpu B3aumogpeiicteum {40; 20; 35} r cmecu {cepebpa U UHKA; IUHKA U MEAN; MEIU U
Kene3a) C COJITHOW KHCIOTOM BbLAenmmioch {6,72; 2,24; 5,6} n rasa (u.y.). Onpexnenure
MaccoBYIO J0J10 (B %) {IIMHKa; MeH; JKene3a} B CMECH.

6.YpaBHsITE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnOz + H,SO, = MnSO4 + O, + H,0;

Zn + Ky,Cro07 + HySO,4 = ZnS0O, + Cr2(804)3 + K,SO,4 + H,0;

KCIO; + S = KCI + SO} MeToaoM 31eKTpOHHOro OajaHca; ONMPEaeIuTe OKUCIUTEIb U
BOCCTaHOBUTEIIb.

7. Onpenenure MONEKYJISIpHYIO (Gopmyny yriaeBomopoaa, comepxkamiero {80%; 85,7%;
75%} yrinepona. OTHocuTenbHAas IJIOTHOCTh IMAapOB BELIECTBA IO {BOJOPONY; BO3IYXY;
kuciopoay} pasua {15; 1,931; 0,5}.

A) C4Hg

b) CzHs

B) CH4

Bonpocureinbubie GopMyJIHPOBKH:

8. Kakas Macca ykcycCHOW KHUCJIOTHI MOTpeOyeTcs sl CUHTe3a dTuianerara maccou 140,8
r. Beixon a¢upa npumure paBHbIM 80% OT TEOPETHUECKU BO3ZMOXKHOTO.

9. KakuMm peakTMBOM MOXHO OTJIMYUTH TIHULEPUH OT IIt0K03bl? CoCTaBbTE ypaBHEHME
KaueCTBEHHON peaKInu Jisl 0OOHapyKEHUsI MHOTOAaTOMHBIX CIIMPTOB Ha IIPUMEPE TIINLEPHHA.

10. C moMoIp0 Kakoro peakTHBa MOXKHO pacro3Harh rainorenua-uonsl (Cl-, Br-, I-)?
CocTaBbTe ypaBHEHHUSI Kaue€CTBEHHBIX pEaKklUi B MOJEKYJISIPHOW U MOHHOW Qopmax. YKaxuTe
NPU3HAKY PEAKLIUH.

3amaun, Kak M JIpyrue JUJAKTUYEeCKHUEe 3aJaHMs, MOTYT BBINOJHATH OOYYaIOUIYI0 |
KOHTpOJHpYIoyto GyHKIMH. Perienue 3a1a4 MOKET OCYLIECTBIAThCA Ha PA3IMUYHBIX THUIMAX U
JTarax 3aHsATHMH.

2.1.3. IIpakTHKO-OPHEHTHPOBAHHbBIE 3a1aHUS

[TpakTUKO-OpUEHTHPOBAHHbBIE 3aJaHUs (KaK TEOpeTHYecKHe, TaK M pacyeTHbIE),
HalpaB/IeHbl Ha pa3BUTHE DPE3YyJIbTaTOB OOYYEHHMsS OCHOBHOrO Monyis (pasznensl: «OCHOBBI
CTpoeHusi BemiecTBa», «CTpoeHHE M CBOWCTBA HEOPraHMYECKHX / OPraHWYECKHX BEIECTBY,
«Kunernueckrue U TepMOJMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUUYECKUX PEaKIIHil»,
«/lucnepcHble CUCTEMBI») U BBISBICHHE XHMHUYECKOH CYIIHOCTH OOBEKTOB IPUPOJIBI,
MPOU3BOJICTBA U OBITA, C KOTOPHIMU YEJIOBEK B3aUMOJIEUCTBYET B MPOIECCE MPAKTUYECKOM
JEeSTENIbHOCTH (IIPUKIIATHOM MOIYIIb).

[IpakTuKO-OpHEHTUPOBAHHBIE  3aJaHUs MOXXHO  ONPEIENNUTh KaK IEeJaroruyecku
nepepabOTaHHbIl  (parMeHT  Npo(ecCHOHANBHOM  JIeATeNnbHOCTH  cnenuanucta. OHH
pa3pabatTbIBalOTCA Ui TPOBEPKM 3HAHUM M yMEHUH oOydaromuxcs JeicTBoBaTh B
IIPAKTUYECKUX, HETUNHWYHBIX, OKCTPEMAJIbHBIX W Jpyrux curyauusax. Ilpu wusyueHun
JUCLUIUINHBL «XUMHS» TPAKTUKO-OPUEHTUPOBAHHbIE 3aJaHUsI IPUMEHSIOTCS 711 aKTUBU3ALUN
y4eOHO-TT03HABATENBHON JIEATEIbHOCTH OOYYAIOIIMXCS IMYTEM «IOTPYKEHHs» MX B MPOOIeMbl
XUMHUYECKHX HCCIIEIOBaHUI, BO3HUKABUIMX B MCTOPUHM Pa3BUTHS HAayKH, WM HUMEIOLINX
MIPAKTUYECKOE 3HAaYCHHE I YeJIOBEKa.
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[TpuBeneM npumepbl NPAKTUKO-OPUEHTUPOBAHHBIX 3alaHuil Mo paszzaenam «CTpoeHue U

CBOICTBa HEOPraHMYECKUX BeUIECTBY, «CTPOEHUE U CBOMCTBA OPraHUYECKHUX BEIIECTBY.
1. KapOokcurepanus

Ha3zBanue Tembl Tema 3.3. uaeHTUUKAIHS HEOPTAHUIECKUX BEIIECTB.
3HaueHue U MPUMEHEHHE B OBITY U HA TIPOU3BOICTBE)

PesynbraT 00yueHus OO60CHOBBIBATh 3HAYECHUE U IPUMEHEHHE HEOPTaHUYECKUX
BEIIIECTB B OBITOBOM M IPOM3BOJCTBEHHOM /1€ATEIbHOCTH
4eJI0BEeKa UX (PU3UKO-XUMHUYECKUMH CBOMCTBaMU

OO0111e KOMIIETEHIIUN OK 01, OK 07

A 3HaKOMO 711 BaM NOHSITHE «Kap6OKCI/ITepaHI/IH»? B TEPANICBTUYCCKUX LEJIAX UCIIOJIB3YIOT
F33006p33H06 BemectBo. Ilo 3TOH IIPpUYIUHEC HO)IO6HYIO MCTOAWKY HAa3bIBAIOT «I'a30BbIMU

YKOJIaMKn». Orta MCTOJHUKA HCIOJB3YCTCA IJId JICUCHUA CEPACHHO-COCYIHUCTBIX 3a6OHCBaHHﬁ,

MOBBIIIICHHS DJIACTUIHOCTH KOXXKH. IloBbIIIeHHE COACPIKAaHUA I3TOI0 rasa B KpPOBHU TI'OBOPUT O

HEKa4YeCTBeHHOH (yHKuuMu KpoBu. Camoe yOMBUTEIBHOE, YTO OHO HCIIONB3YEeTCS B TBEPAOM

BUIC B HHHIGBOﬁ MNPOMBINIJICHHOCTH JJII XpaHCHHUA W ICPEBO3KU IMPOAYKTOB!: pI)I6I>I, Msca,

MOPOKEHOTO.
3aganue
Bri0epuTe 01uH NpaBUJILHBIA OTBET:
1. O xakoM BemiecTBe HIET pedb?
A) yriekucnelii ra3
b) kucnopon
B) ammuax
2. KakuMu XUMHUYECKUMH CBOMCTBaMH 00J1a/1a€T 3TO BEIIECTBO?
A) KUCIOTHBIMU
b) ocHOBHBIMHI
B) amdoTepHpIMU
3. C ueM MOXKET BCTYyNaTh BO B3aUMOJEHCTBUE?
A) ¢ BOJ10ii, OCHOBHBIMH OKCHJIaMH, LIIEI0YaMH, HEKOTOPBIMU COJISIMU
b) ¢ BoJ10i1, KUCTOTHBIMHU OKCHUJIAMHU, LIEI0YaMH, HEKOTOPBIMU COJIIMU
B) ¢ Bo110i1, KUCTTOTHBIMH OKCHUJIAMH, KUCJIOTaMH, HEKOTOPBIMU COJIIMU
4. C moMOIIIbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYXKUTH?
A) penondranenna
B) 6pomMHoIi BOTBI
B) u3BecTkoBOI BOJIBI
5. IlpuBenute GaxThl, KOTOPBIE TOKA3bIBAIOT OTPHUIIATEIbHOE BIUSHHUE 3TOTO ra3a Ha
JKEITyJ0YHO-KUILIEYHBIN TPAKT YEJIOBEKA.
2. IToBapeHHas COJIb

Ha3Banue Temsl Tema 3.3. «uaeHTHGUKALNS HEOPTAHUYECKUX BEILIECTB.
3HaueHue U MPUMEHEHHE B OBITY U Ha IPOU3BOCTBE)
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PesynbraTr 00ydenus OO60CHOBBIBATH 3HAYEHUE M IPUMEHEHUE HEOPTaHUIECKUX

BCIICCTB B OBITOBOM U HpOHBBOI[CTBGHHOfI JACATCIIBHOCTH
YCJIOBCKA UX (bHSPIKO-XI/IMI/I‘IeCKI/IMI/I CBOMCTBaMH

OO0uue KOMIIETCHIINT OK 01, OK 07

N3BecTHO, 4yTO B MUpe A00bIBaeTcsa npumMepHo 100 MUIITMOHOB TOHH TOBApPEHHOM COJIH B
rox. Ha nuieBble HYKbl pacXOAyeTCsl OKOJIO OJJHOM 4eTBEpPTOM yacTh 3Toro konnuecrna. Kyna
e UIeT OcTallbHas Colb?

[ToBapeHHass coib COBEPIIEHHO HEOO0XOAMMa IMpH IMPOU3BOACTBE MSCHBIX M PBIOHBIX
KOHCEpPBOB, OHA MCIIOJIb3YeTCd B METAUIyprUYecKod OTpacid MPOMBIIUICHHOCTH, IpU
00paboTKe MEXOB M PA3IMYHBIX KOX, B MPOLIECCe MPUTOTOBJICHUS MbLiIa, UAET I NOJyYEeHUs
KaJbIIMHUPOBAHHON COJNBI, TpUMeHseTcss B MenuiuHe. OCHOBHOH MOTpeOUTENh CONU —
XUMHYECKasl OTPacib MPOMBIIUIEHHOCTU. B 3TOl 00acTu ucnosb3yercs He TOJIbKO cama COJlb,
HO W 3JIEMEHTHI, COCTaBJsIOLIME ee. B mpolecce anekTponusa ee pacTBopa MOJIY4aroT XJIOp,
BOJOPOJ U enkuil HaTp. M3 pacTBopa enxoro Harpa Hojay4yaroT TBEPAYHO IEI0Yb — KayCTHUK.
CoenuHsis BOOOPOJ € XJIOPOM, IIOJIy4YarOT COJITHYIO KACIIOTY.

3anaHue: coCTaBbTEe YPABHEHHUSI, ONIMCAHHBIX B TEKCTE PeaKMid.

3. AueruniieH

HazBanue TeMbl Tema 3.3. «uneHTHPUKALUS HEOPTAHUMYECKHUX BEILECTB.
3HaueHUE W MPUMEHECHHE B OBITY U HA TIPOU3BOICTBEY

PesynbTar 00yueHus O060CcHOBBIBaTh 3HAUE€HUE U PUMEHEHNE HEOPTAaHUYECKUX
BEUIECTB B OBITOBOM M MPOM3BOJICTBEHHOM JESATEIbHOCTH
YyeJloBeKa UX (PU3NKO-XUMUYECKUMHU CBOWCTBAMU

OO01me KOMIIETCHIINT OK 01, OK 07

OmHUM U3 caMbIX PACIPOCTPAHEHHBIX CIOCOOOB CBApPKH IUIABJICHUEM SIBJISIETCS Ta30Bast
CBapKa, KOTOpas MPOU3BOJIUTCA C OOpa30BaHHEM Ta30BOTO IJIJaMEHHW B KaHAJlaX CBApOYHOMU
ropenku. OOpa3oBaHHE Ta30CBapOYHOTO IUIAMEHH HEBO3MOXKHO ©0e€3 rasza aleTHIIeHa.
TexHUYEeCKUH alleTUsIeH MOTyJYaroT U3 KapOuaa Kalblus.

3amanue

1. OObscHuUTe, KakoW (PU3UYECKUI MOKa3aTelb MO3BOJISIET KUCIOJB30BATh AllETHIICH IS
CBapOYHBIX padoT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU MOJTYYEHHUS alleTUIICHA;

3. CocTaBbTE ypaBHEHHE PEAKIIUHM TOPEHUS ALIETUIIEHA;

4. Beruuciaute 00BEM ameTWICHa MOMYYSeHHOTO W3 KapOwma Kanmelius Mmaccoil 128 T,
coaepxamiero 5% mnpumMecel, eciu BbIXOA aneTwieHa coctaBiger 80% OT TeopeTH4ecKu
BO3MOKHOTO.

4. Mos10o4Hasi KHCJIOTA
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HasBanue TeMbl Tema 4.3. «nenTudukanus OpraHMuECKUX BEIIECTB, UX

3HAYCHUE U IPUMEHEHHE B OBITOBOW U MTPOU3BOJICTBEHHON
JIeITEeIILHOCTH YeJI0BEKa

PesynbraT 00yueHus OO0O0CHOBBIBaTh 3HAUYEHUE W NPUMEHEHHE OPTaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJICTBEHHOM IESATEIBHOCTH
YeJI0BeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBaMU

OO0uue KOMIIETCHIINT OK 01, OK 07

[TpoMeKyTOUHBIM MPOJYKTOM OOMEHA y TEIJIOKPOBHBIX XKHBOTHBIX SIBISETCS MOJOYHAs
KHCJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYILIME HACEKOMbBIEC YIIABIMBAIOT HA 3HAYUTEIbHOM
PacCTOSIHUU.

3aganue

1. [Toyuemy Hacekombie (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute (HOpMYITy MOJIOYHOW KHCIIOTHI, KOTOpasi MOMOTaeT HACEKOMBIM HAaXOJIUTh
TEIUIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCOBbIE JOJM 3JEMEHTOB B HEW COCTABIAIOT: yriepoja —
40,00%, Bomopona — 6,67%, kucmopoaa — 53,33%.

3. CocraBbTe CTPYKTypHYIO (GOpMYyIly MOJOYHON KuciaoTel. HaszoBure kucimory 1o
HomeHknarype MIOITAK.

4. Ha OCHOBaHUU CTPOEHUS MOJIOYHOM KHCIIOTBI CJENIaliTe BBIBOJ O €€ XMMHYECKUX
CBOMCTBAx.

5. Haiigute B WHTEepHETE WM JPYTHX HCTOYHUKAX HH(POPMALMIO O MPUMEHEHHH
MOJIOYHOM KHUCJIOTHI.

2.1.4. 3ananus 1aéopaTopHbIX padoT

JlaboparopHbie pabOTHI SIBISIFOTCSI BAKHOM YacThI0 y4eOHOTO Mpoliecca Mo AUCIUIIIIMHE U
CIocoOCTBYIOT (POPMUPOBAHHIO Y OOYUAIOIIUXCSI YMEHHI HCCIeI0BaTh XMMUUYECKHE TIPOIIECCH U
sBJICHHS (TJIAHUPOBATh W TPOBOJUTH XMMHUUYECKHE DKCIIEPUMEHTHI, UCCIE0BaTh BEIIECTBA U
MPOBEPSITh THUIIOTE3bI, 00padaThIBATh M MHTEPIPETUPOBATH PE3YJIbTAThl AKCIEPUMEHTOB).
JlaGopaTopHble pabOTHl MO XWMHUHU TPEAYCMOTPEHBI B KaXKIOM paslieJleé OCHOBHOTO U
MPUKJIAJHOTO MOAYJIEH

1. Bonpocs! AJis1 onycka k jJjadopaTtopHoi padore

a) chopmynHpyiiTe 11eh MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAaKOU MpoliecC Ha3bIBAIOT TUAPOIH30M, KaKOW OH OBIBAET;

B) OOBSCHUTE, KaKHe CYIIECTBYIOT CIIOCOOBI JI0Ka3aTeNbCTBA CYIIECTBOBAHUS THUIPOIHM3A
HEOPTaHWYECKUX U OPTAaHUYECKUX BEIICCTB;

T') 00BSICHUTE, KaK COCTABIIACTCS YpaBHEHUE THAPOIIH3A;

n) oobscauTe, uro Takoe pH? Kak 3aBucHT maHHBIN MOKa3aTedh OT KUCIOTHOCTH WIIH
OCHOBHOCTH CpE€JIbl pacTBOPA;

€) OOBSCHUTE XOJ] BBIIIOJIHEHHUS DKCIIEPUMEHTA TI0 PEIICHUI0 KaYeCTBEHHBIX 33/1a4;

) TIEPEYUCIIUTE OCHOBHBIE ACHEKThI COONIOJACHUS TEXHUKH O€30MacHOCTU MpU paboTe ¢
arpecCUBHBIMU peareHTaMu (TUAPOKCU HATPHS).

35



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 36

2. [IpoBenenne onbITOB

Oo0opynoBanue u mocyaa PeakTuBbI
1. CrexistHHBIC TPOOUPKH 1.  PactBop NaOH
2. IlrtatuB mjst mpoOUPOK 2. PactBop Na;SO4
3. PactBop AICl3
4, PactBop Na,CO3
5. PactBop Cu(OH),
6.  KucnorHO-OCHOBHBIN MHIMKATOD

AJITOPUTM NpoBeeHus onbiTa Ne 1

BOl'lpOCLI H 3aJJaHUA

3ananme Ne 1. B Tpex nmpobupkax mnon

HOMEpaMH HaXOoJsSTCs pacTBOPBI TPEX COJIEH:

XJIOpUJIa aJlfOMUHUS, cylabdara HaTpus,
kapOoHaTa HaTtpus. He monb3ysce apyrumu
pEaKTHBaMH, ONIPEIEITUTE COCTaB KaXKJ0U
IpoOUpPKH.

1. [{aTh 0OBbsCHEHHE TPOBEIEHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHHS peaklnid,
MPOTEKAIOIINX B TPOOUPKE B MOJIEKYJISIPHOM U
MOHHOM BHJaX.

AJITOPUTM NPOBeAeHHUA OnbITa Ne 2

Bonpocs! 1 3aganus
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3amanue Ne 2. Yto npousonier, eciu
OXJIQJIUTh PACTBOP KapOOHATA HATPUS WIIH
100aBUThH K HEMY THAPOKCHUI HATPHS?

1.1. Hamuth B mpobupky 1-2 mMi pacTBopa
KapOOHAaTa HATPHSL.

1.2. OnycTuTth MpOOUPKY B CTaKaH C OYCHb
XOJIOQHON BOJOU WA CHETOM.

1.3. I[IpoBeputh cpeay pacTBopa npu

moMomH KUCJIOTHO-OCHOBHOI'O HHAWKATOpPA.

1.4. JoGaBuTH K pacTBOpy KapOoHaTa
HATpPUS TUAPOKCHUT HATPHSL.

1.Kakoit uHauKaTOp Jy4ille KCI0JIb30BaTh JJIs

OIIpeIeTIeHUs Cpe/Ibl pacTBoOpa?

2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHAYECKHX PEaKIUil, B MOJICKYJISIPHOM U
HMOHHOM BHJaX.

AJITOPUTM NpoBeeHus onbiTa Ne 3

BOl'[pOCI)I H 3a1aHUA

3ananue Ne 3. [IpoGiieMHBIN OMIBIT.

1.1. B ogHy IpoOHpKY C pacTBOPOM
cynbsara menu (II) npunuts pactTBOp
TUAPOKCUA HATPHSL.

1.2. Bo BTOpyro mpobupKy ¢ pacTBOPOM
cynbdara menu (II) npunute pacTBop
KapOoHaTa HaTpHsl.

1.3. CpaBHUTH LIBET 00pa3yIOIMUXCS
OCAaJIKOB.

1.4. O6patuTh BHUMaHUE Ha BbIICTICHUE
rasza B OJJHOM U3 TPOOUPOK.

1.5. Onpenenuts, OTKYy1a MOKET
BBIJICNIATHCS 3TOT ras?

1.6. ITpoBepuTh KaueCTBEHHBIH COCTaB raza
ropsIIen Ty4YUHKOMN.

1.7. OOBSICHUTH TPOUCXOISAIIIECE SBIICHHE.

1. CocTaBUTh COOTBETCTBYIOLUE YPAaBHEHUS
XUMHAYECKHX PEAKIUi, B MOJICKYISIPHOM U
MOHHOM BHJaXx.

AJITOpUTM npoBeeHus onbiTa Ne 4

Bonpocsl u 3aganus
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3ananue Ne 4. [IpoGiieMHBIN OTIBIT. 1. OOBSACHUTH MPOUCXOIAIICE SIBJICHUE.
1.1. K pacTBOpYy XJI0pH1a aTIOMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPaBHEHUS
MPWINTH PacTBOP KapOoHATa HATPUSI. XUMHUYECKUX PEAKIUi, B MOJICKYJIIPHOM U

MOHHOM BUJaX.
3. OTBETUTH HA BOIIPOCHIL.

[ 9ero B MEAUIIMHCKOM ITPAKTUKE
MCIIOJIb3YIOT PacTBOP MUTHEBOM COABI AJIS
IIOJIOCKAHUS IPU BOCIIAJIUTEIIBHBIX
3aboseBaHusx ropsa? Kakosa posib ruiposimsa
B nipupoae? Ilouemy pacTBOp Mblia IEHUTCS B
Boze?

3. O0paboTKa pe3yJbTaTOB ONBITOB

1. HpoaHaJII/I?;I/IpOBaTI) COOTBCTCTBUC TIIOJYUCHHBIX PE3YJIbTATOB THIIAM THUAPOJIN3aA.
Crenarb COOTBETCTBYIOIINE BHIBO/IBI.

2. CopmynupoBaTh BBIBOJBI O 3aBUCUMOCTH THIA THUAPOJIN3A U KUCIOTHOCTU CPEIIBI
pacTBopa.

Pa3znen 4. Ctpoenne u cBOMCTBAa OpraHuvyeckux BeulecTs. JlabopatopHas padora 3.
«ITonydyeHue 3TH/IEHA U U3y4YeHUE €r0 CBOICTB)

HasBanune TeMbl Tema 4.2. «CBoiicTBa OpraHU4YECKUX COEIUHEHUI

PesynbTar 00yueHus VYcraHaBnmuBaTh ~ 3aBUCUMOCTh  (DU3UKO-XUMHYECKUX
CBOIWCTB OPraHMYECKHX BEIIECTB OT CTPOEHUS MOJIEKYII

OO01me KOMIIETCHIINT OK 01, OK 07

1. Bonnpocs! g5 1onycka K 1adopaTopHoii padore

a) chopMyIHpyHTE 11eb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPraHMUYECKUX BEIIECTB OTHOCUTCS ITHIIEH;

B) O0BACHUTE, KAKUMU XMMHUYECKMMHU CBOMCTBAMHU 00JIa[aloT BELIeCTBA JAHHOTO Kiacca,
KaKMe KaueCTBEHHbIE PEaKIMU I UX OOHApYXEHUS UCTIOIb3YIOTCS;

r) OOBACHHTE, KaK MOXXHO TIOJYYUTh BEHIECTBA JIAHHOTO KJjacca COCAMHEHUN B
1a00pPaTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YEro COCTOUT MPUOOP IS MOTYyUEHHUS Ta30B;

€) MEepeunciIuTe OCHOBHBIE acCHEeKThl COOIONEHUS] TEXHUKU Oe30MacHOCTU HpU paboTe ¢
JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMu (KOHLIEHTPUPOBAaHHAS CepHasi KUCIOTa),
HarpeBaTelbHBIMU IPUOOpaMu (CIIUPTOBKA).

2. IlpoBeaeHne onbITOB

OobopynoBanue u mocyaa PeakTuBbI
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1. CrexisiHHBIC TPOOUPKH

1. KonnentpupoBanssiid pactBop H2SO4

2. Ulraru mis mpoOUpok

2. DTUJIOBBIN CIUPT

3. CnuproBka

3. PactBop KMnOy4

4, Cnuyku 4. bpomMHast Bosia

5. Ilecok

AJiroput™m nposeaeHus onbita Ne 1

Bonpoce! u 3axanus

1. [TomryuuTh 3TUIIEH AETHApATAINEH STUIOBOTO CIIUPTA,
00HapyXHUTh €T0, U3YYUThH €r0 CBOMCTBA.

1.1. B npoOupky HanuTh 2—3 MJI 3TUIOBOTO CIIUPTA U
OCTOPOKHO J0OaBUTh 6—9 MJI KOHIICHTPUPOBAHHOMW CEpHOM
KHUCJIOTBI. 3aT€M BChIIaTh HEMHOI'O IIPOKAJIEHHOIO NIECKa
(TIeCOK MJIM MEJIKHE KYCOYKH IEeM3bI BBOJSAT JUIS TOTO, YTOOBI
MPEAOTBPATUTD TOJUKH KUJIKOCTU MPU KUTIEHHUH ). 3aKPBIThH
npoOUPKY IPOOKOM ¢ ra300TBOIHOM TPYyOKOH, 3aKpENUThH €€ B
IITaTUBE U OCTOPOYKHO HArpeTh COAECPKUMOE TPOOUPKU

(puc.1)

C,H,OH

23

(xomiL.)

Br, KMnOt

1.2. OcTop0’kHO, pABHOMEPHO HArPETh CMECH.

1.3. B apyryro npobupky Hanente 2—3 M1 pa30aBIeHHOTO
pacTBopa MepMaHraHarta Kajius, ¥ MPOIyCTUTE Yepe3 HeTo
ras.

1.4. B TpeThio npoOUpKy HATUTH 2—3 MJI OPOMHOMN BOJIBI,

1. Yto npoucxoaur B
npobupke? Urto Habmro1a8TE?
2. K kakomy tumy
XUMHUYECKUX peaKIuii
OTHOCSITCS 3TU IIPOLECCHI?
Kak naszpiBarorcs?

3. Kak meHnsiercs okpacka
pactBopoB? [Touemy?

4. KakuM 1muiaMeHeM TOpUT
stmieH? [louemy?

5. CocTaBUTh ypaBHEHHUS
MIPOTEKAIOIINX ITPOLIECCOB.
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OIIYCTUTH Ta300TBOJIHYIO TPYOKY /10 THA 3TOW MPOOUPKH U
NPOMYCTUTH Yepe3 OPOMHYIO BOJY BBLACTISIOIIUNACS ra3.

1.5. BeIHYTh ra300TBOJHYIO TPYOKY U3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTUEM KBEPXY, IMOIKEUb BIJICIISIOIIUICS
ra3 (puc.2).

C,H;0H (aTuno-
BBIY CITUPT)

H,S0,

3. O0paboTKa pe3ybTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHUE IMOJYYEHHBIX PE3YJIbTATOB CIIOCOOAM MOIYYEHHS

HEeNpeeNbHBIX YIIEBOIOPOAOB psijia ATHIIEeHA (ankeHoB). CienaTb COOTBETCTBYIOUINI BBIBOJ.
2. ChopmynrpoBaTh BEIBOJ O PH3UKO-XMMUYECKHX CBOMCTBAaX ITHIJICHA.
3. ChopmynupoBaTh BBIBOJI O CIIOCOOaX 0OHAPYKEHUS ITHIICHA.
IIpuBeaem npuMep 3agaHuil 1Jisi NHICbMEHHON KOHTPOJIBbHOI padoTsl (II).

1. Z[aﬁTe Ha3BaHUA OpPraHUYCCKUM COCOAUHCHUAM TII0 XUMHYCCKUM (I)opMleaM C

HUCIIOJB30BaHHUECM TpHBHaﬂBHOﬁ nim MCH(HYHapOﬂHOﬁ CHUCTEMaTHUECKOU HOMCHKIJIATYPbI:
a) C2H5OH
6) (CHs):NH
8) CH3-CH(NH,)-COOH
F) C3H9N
I[) CH3C HzHC:O
e) CsHsCH,OH

2. CocraBbTe MOJHBIE M COKpAIllEHHBIE CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB

OTJIENIBHBIX KJIACCOB MO UX Ha3BAaHUSIM B COOTBETCTBUU C MEXJIyHAPOAHON HOMEHKIIATYpOil:
a) METUJIOEH307
0) aHWIH
B) 3-MeTUnOyTaHaIb
T') HUKJIOTeKCeH
n) Oyranuen-1,2
€) 2-MeTuiInponaton-1
x) OyTuH-1
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3) aMUHOYKCYCHasi KUCJIOTa

3. CocTaBbTe YpaBHEHMS] XUMHUECKUX PEAKIIMI COIIACHO CXEME IPEeBPAILICHHI:

1500°C  Caxr +Br;

CHy — X1 — X, — X3

VYKaXuTe TUIl U MEXaHU3M PeaKIii, Ha30BUTE 00pa30BaBIINECs BELIECTBA.

4. Onpenenure MOJEKYISpHYIO GopMyIy BellecTBa, coaepkamiero 37,5% yriepona, 50%
kuciopona u 12,5% Bopopoaa. OTHOCUTENbHAS IIJIOTHOCTH MMAPOB ATOT'O BEIIECTBA MO BOJOPOAY
paBHa 16.

5. CKOJIBKO JTUTPOB BOJOpOJIa MOTpedyeTcs it oopasoBanus 10,2 © STUIOBOTO CIUPTA U3
areTagbJAeTru/1a, €CJIM BBIXO MPOAYKTA peakiuu cocrapiser 80%?

2.2.2. Keiicbl

Kelicbl HCIIONB3yIOTCA B KAaueCTBE OLIEHOYHOIO CpPEACTBA B pasfeiie 8 IMPHUKIAIHOIO
MOJIyYJsl, UX COACp)KaHUE ONpEACSIeTCS C y4eToM  HpOQecCHOHATbHON HANpPaBICHHOCTH
obpazoBarenbHoi porpammel CI1O. [Ipumepsl BO3MOKHBIX TeM KEHCOB:

1. IloTenyieHre KIMMaTa ¥ BEICBOOOXK/IEHUE ra30BBIX THIPATOB CO THA OKEaHa.

2. Byaymue marepuaisl JUisl aBUa-, MalllnHO- U IPUOOPOCTPOCHHUSL.

3. HoBble MaTepuainsl AJisl COJTHEUHbIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX IIPENAPaTOB.

5. XUMHUYECKHE JIEMEHTHI B )KU3HH YEJIOBEKA.

6. Bonopoanast sHepreTuka.

[TpuBenem mpumeps! keiicoB mo xumuu (aBTop ['onybeBa Muua bopucoBHa, ydutens
xumud, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B )KM3HM YeJI0BEKa»

B fnonunm oObenuHEHHBIMH cujiaMd  HalnMoHaIbHOTO HWHCTUTYTA 370pOBBS |
[IpedextypHoro ynuBepcutera CUa3yoKd OBLIIO TTPOBEICHO MCCIICOBAHUE. YUEHbBIE BBISICHIIIN,
YTO €CTECTBEHHBIE OPTaHUYECKHUE BEIIECTBA BCTYNAIOT B PEAKLHUIO C XJOPUPOBAHHON BOJIOW U3-
MoJl KpaHa, oOpa3ysl OnacHbIe COEIMHEHHUS, KOTOPbIE MOTYT CIYXHTh MPUYUHOHN paka. Takue
coeMHeHMs Ha3bpIBatOTCI MX, TO ecTh «MyTareH Uke» uin «Hen3BeCTHbIN MyTareH.

3agaHust:

1. Tlpennoxure criocoObl YMEHBIIIECHUS SIOBUTOTO BIUSHUS XJIOpa B MUTHEBOM BOJE HA
OpraHu3M YEeJIOBEKA.

2. Ucxons u3 cBoeil JKM3HEHHON NPaKTUKH, MPUOIU3UTENBHO PAacCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOW BOJIbI BBl HCIIOJIB3YETE B TEUEHHE THS U JUISl KAKUX LIeJIen?

3. Kakue opransl yenoBeka OOJbIIIE BCETO CTPATAIOT OT BO3IEHCTBUS XJopa?

4. Kak BiusieT XJ0pupoBaHHas BOJa HA Y€JIOBEKa MPU KynaHuu?

5. Haiinure nonmomHUTENbHYI0 MH(QOpPMAIMIO O 3aMeHe XJiopa Ipu o0e33apaKuBaHUU
BO/IBI.

6. Uccnenyiite pa3nuyHbie TOBAphl OBITOBOM XMMHH B CBOEM goMe. COCTaBbTE CIIHCOK
XJIOPCOJIEPKAIINX COSAMHEHUH, YKOXKUTE MEephl 0€30IMacCHOCTH TIPH padOTE C HUMH.

Keiic Ne2. «BogopoaoMo0uiu — mar B Oyayuiee»
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ABromobumn Honda FCX Clarity Ha BOJOPOAHBIX TOIUTUBHBIX JJIEMEHTAX €31T IO
noporam Epomsr ¢ 2009 roma. B 2011 romy Honda mnpucoenmummace K eBpoOneicKoMy
napTHepcTBY dKkonoruaHoi sHeprun (Clean Energy Partnership), mocie uero BeiBena Ha NepBbIit
IJaH TPOU3BOJICTBO H3KOJIOTMYECKH YHUCThIX aBromoOwieid. A Ha Ilarom MockoBckoM
MexnayHnaponHoM aBtocaiioHe BA3 mpeacTtaBui cBOO HOBHHKY «Jlaga-AHTIm ¢ OayutoHaMu
BOJIOPOJIa U KHCIOPO/a.

3amanus:

1. Ilouemy MHOTrHE€ aBTOMOOWIbHbIE KOMIIAHUM pPa3paldaThIBAIOT  aBTOMOOWIIH,
paboTaromiye Ha BOJOPOAHOM TOIJIUBE?

2. Kak BBIXJIONIHBIC Ta3bl aBTOMOOWIIEH, pabOTAIOMIMX Ha YIJIEBOAOPOIHOM TOILIMBE,
BIIUSIOT HA 3JJ0POBbE YeIIOBEKa?

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

4. HalimuTe TOMOIHUTENbHYIO HH(POpPMALIMIO 00 X YCTPOHCTBE.

5. Ecnu B Bameii cembe WM y BalllMX 3HAKOMBIX €CTh aBTOMOOWIIN, MOJICYUTANTE, CKOJIBKO
npUOIU3UTENBHO INTPOB OCH3MHA, ra3a U KAaKOH MapKH UCIIOJIb3yeTe €KEIHEBHO.

6. Kakue BemecTBa U B KaKOM KOJMYECTBE MOTYT HAXOIHUTHCS B BBHIXJIOMHBIX Ta3aX BalIUX
aBTOMOOMIIEH?

2.2.3. YueOHo-HCCI€10BATEIbCKUI NPOEKT

Y4eOHo-ucCae10BaTeIbCKHIA MPOEKT SBISIETCS OCHOBHBIM CIIOCOOOM OLIEHKH PE3yJbTaTOB
00y4eHus1, chOPMHUPOBAHHBIX y 00YJaIOUIMXCS B XOJI€ OCBOCHHS MTPUKIIATHOTO MOAYIISI XUMHUH B
pazznenax 9.1. u 9.2. MccnenoBanue U XUMHUYECKUI aHaIn3 00BbeKTOB Orocdepbl/TexHochepsl (¢
ydeTroM Oynyiieit mpodeccuoHaaIbHOM AESITEIBHOCTH ).

[IpuBenem mpuMep MPOEKTHOTO 3aJaHusi, paboTa HaJ KOTOPHIM HAYMHAETCS C Hayaia
paszena, a IeTallbHOE BBHITIOJTHEHHE 3a/laHUH B TPYIax u o(hopMIICHHE PEe3yIbTaTOB MPOESKTHOM
NeSITeTbHOCTH MTPOU3BOIUTCS B KOHIIE M3YUEHUS pa3zena.

OOmast Tema NpoeKTa, MpPUBEJCHHAs HMXKE, B JaJbHEHIIEM JEKOMIO3HPYETCs II0
(aceTHOMY NOpPUHLUIY B 3aBUCUMOCTH OT MOJy4aeMoOd OOydYalolUMHCS CIEeHUAIbHOCTH
(mpodeccun), a TakxKe KakJgass TpyMNma MOXKET paccMOTpeTh Oojiee YriayOJlIeHHO OIUH U3
00s13aTeNIbHBIX CO/IePKaTEeNIbHBIX KOMIIOHEHTOB (TIOATEM) ITPOEKTA.

Ha3BaHue mpoekTa: COCTaBIIeHHE MPOEKTa IIBETHUKA/Ca/la/oropojaM B 3aBHCUMOCTH OT
coCTaBa MPOaHAM3UPOBAHHBIX ITOYB.

IIpoGaema wucciaenoBaHusi: ONpENEICHUE BO3MOXHOCTH pa30MBKH IIBETHUKA B
COOTBETCTBUHM C JHU3alHEPCKUM 3allpOCOM W HEOOXOIWMOCTH aNanTalud JAH3aiHEPCKOTrO
IPOEKTa K MOYBEHHBIM U KIMMAaTHUYECKUM YCIIOBHSIM Ha OCHOBAHUU HCCIIEIOBAHUS XUMUYECKOTO
COCTaBa MOYB MPEIOKEHHOTO yJacTKa.

Leab mpoexkTa: ONpenenuTh BIMSHHE XUMHUYECKOTO COCTaBa TMOYB Ha IPeI0KEHHOM
y4acTKe Ha aCCOPTUMEHT PACTEeHHH, PEKOMEHIOBAaHHBIX K MOCAJIKE /Ul pealn3alui BEIOpaHHOTO
JM3aIHEPCKOTO MPOEKTA.

3axayu npoekra:

1) uccnenoBaTh XUMHUYECKUH COCTaB, CTPYKTYPY, KHCIOTHOCTh MOYBBI Ha MPEII0KEHHOM
y4acTKe;
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2) uccneaoBaTh MHCOJISALIMIO OTBEACHHOTO JIJIsl IBETHUKA YYacTKa;

3) HmpennoKuTh Mepbl M0 YIY4YIIEHHIO KayecTBa IIOYBbI IIyT€M BHECEHHUS Pa3IUYHbIX
ynoOpeHuit 1 100aBOK Ha MPEAJIOKEHHOM YYaCTKe B clydae HE0OXO0AUMOCTH;

4) onpenennuTh aCCOPTUMEHT PACTEHUI B COOTBETCTBUU C BBIABIEHHBIMU OCOOEHHOCTSMU
MCCJIEIOBAHHOTO yYacTKa U IU3aiHEPCKUM 3a1pOCcoM;

5) cocTaBUTh OCAOYHYIO BEOMOCTb;

6) IOATOTOBUTH U MYOJIMYHO MPEACTABUTH MPE3EHTAIIUIO 10 TEME MPOEKTa B KOMaH/IE.

Pe3yabTarnl 00yyeHus:

— OIpEeleNiTh NepedeHb HEOOXOOUMBIX HCCIEJOBAaHMM XMMHUYECKOTO COCTaBa I0YB U
y4dacTKa Ui COCTaBJICHUS WIH aJjalTalluy paHee pa3pabOTaHHOTO MPOEKTA IIBETHUKA;

— ONKUCBIBATh 3aBUCUMOCTb aCCOPTHMMEHTA PAaCTEHHUI OT KauecTBa MPEJIOKEHHON MOYBBI
JU1s1 OOYCTpOMCTBA IBETHUKA,

Pe3yabTaT npoekTHOM padoThl 00y4YAKOIIErOCs :

— MakeT / BujeomaTepuan / nedatHele cpeacta / 3D-mMoenn KOCMUYECKONW TEXHOJIOTHH;
Mpe3eHTAIMs PE3yIbTaTOB HCCIEA0BaHUs HA MPOPECCHOHATBHBIX KOHKYpCaX.

®DopMa npeacTaBIeHus pe3yibTaTOB IPOEKTHON padoThI:

— 3alllMTa MPOEKTa C MCIOJIb30BAHUEM CPEJCTB BHU3yalU3allid U JEMOHCTPALUU MPOAYKTA
(/ makera / BueomMarepuaia / medaTHbIX cpeacTs / 3D-monenu (pu HATHYKH).

Bo3mo:xHbIe BADHAHTHI TeM NPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAJIbHOM BOJIbI U PEKOMEHAIMH 110 €€ UCII0JIb30BaHMUIO.

2. MHUccnepnoBanme paspymiaromiero JACHCTBUS TPHUPOJHOM BOJBI HA CTPOUTEIHHBIC
MaTepuabl.

3. CocraBneHue TIpoekTa IBETHUKa/oropoja/caja B 3aBHCHUMOCTH OT COCTaBa
[POAHAJIU3UPOBAHHBIX TOYB B COOTBETCTBUM C JU3ANHEPCKUM 3ampocoM (MOHOXPOMHBIN
L[BETHUK, [[BETHUK OJIHOJIETHUKOB, MHOT'OJIETHUKOB, JI€KOPATUBHBINA OrOPOJ U Ap.).

4. CocraBieHue cOaJaHCHUPOBAHHOIO MEHI0 Ha J€Hb (HEIENI0) B 3aBHUCHUMOCTH OT
COJIep’KaHUsl XMMUUYECKUX MaKpO U MUKPO3JIEMEHTOB B IPOAYKTaX MUTAHUS.

5. UccnenoBanue kauecTBa NUTHLEBOM BOJEI.

6. UccnenoBanue mpod BOIONPOBOJAHOM BOJIbI HA IPEIAMET YCTPAHEHUS KECTKOCTH.

7. YCcTpaHEHHUE )KECTKOCTH BOJBI B CEIBCKOXO03UCTBEHHOU JEATEIBHOCTH.

8. KoHTposb KayecTBa TEXHMUYECKON BOJBI PA3HBIX BUAOB B COOTBETCTBUM C METOJUKAMU
no ['OCT.

9. Coznanue 1eKOpaTUBHOM IITYKaTypKH.

10. ITnTMeHTHI B U3IETHUAX U3 CTEKIIA.

11. UccnenoBanue pa3pymarmiero JeMCTBUS BOIbl HA CTPOUTEIbHBIE MATEPHUAIIBI.

12. Onenka cocTosiHUSI BO3ayxa paboueill 30HBI clienuaincTa (TEXHOJIOra, CTPOUTENS U
T.I., C Y4eToM 00jacTu npodeCCHOHATbHON NEATEIbHOCTH) B COOTBETCTBHUH C HOPMATHUBHBIMU
JIOKyMEHTaMu

OHeHO‘IHLIe cpeacrea l'lpOMC)KyTO‘-lHOfI aTTeCTAlMM 0 JUCHMUIIINHE «XUMHS»
HpOMe)KYTOLIHaSI aTTecTalys II0 JUCIUILIIMHE «XHUMUI» IMPOBOAUTCS B (bopMe OK3aMCHa.

Ka)KI[LIfI 9K3aMEHalIMOHHBIN OHJICT COCTOUT U3 TpEX 3aJIaHUM; 1) TCOPCTUUCCKOC 3a/IaHNC B BUJIC
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BOIIPOCA M3 TEOPETHUYECKOTO COJACpPX AHUS OCHOBHOTO M TPHUKJIAJAHOTO MOJIyJeH; 2)
NpaKTUYEeCKOe 3aJaHue (COCTaBIIEHHME YpaBHEHHH XHMHYECKHX peakIuil ¢ y4dacTuem
HEOPraHMYECKUX WM OPraHMYECKUX BEIIECTB, B T.4. IETIOYEK MPEBPALICHUN U KauyeCTBEHHBIX
peakuuii 0OHapy>KEHHsI; XUMHUECKUX (HOpMYJT HEOPraHMUECKUX U OPTaHUYECKUX BEUIECTB, B T.4.
CTPYKTYPHBIX; 33/IaHUS 110 HOMEHKJIAType HEOPraHMYEeCKHX U OpPraHMYeCKHX BEIECTB; OIICHKA
U3MEHEHHUS CKOPOCTHM XHMHUYECKOM peakIMy ¢ HamnpaBlIeHUS CMEIICHUS PaBHOBECHS C
ucnonp3oBanueM mnpuHiuna Jle-lllaTenbe; oleHKa XUMHUYECKOTO cOCTaBa U OOOCHOBaHUE
MPUMEHUMOCTH O0BeKTa OMO- miu TexHocdepbl W T.M.); 3) pacdeTHas 3agada (pacuersbl IO
YPAaBHEHHIO XMMUYECKHX PEaKIHid, pacyeT MacCOBOW JOJM (Macchl) XUMHUYECKOTO HJIEMEHTa
(coemuHeHHs) B MOJEKyJe (CMECH); OIpeneleHue npocTeiiield (opMysibl OpPraHUYECKON
MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOTO cocTaBa (B %); pacdeThl TEIIOBBIX 3()(PEeKTOB XUMHUECKIX
peaKIyii; pacyeTbl 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakmuu OT KOHICHTPAUU W
TEMIEPATyphI U T.I1.).

[TpuBeneM mpumMep 3K3aMEHAIMOHHOTO OHIIeTa.

3amanmue 1.

Kakoli pacTBOp HCHONB3YIOT MJii KAueCTBEHHOM pEKIHMHU ONpPEIEeICHUs XJIOPHJIOB,
Opomui0B, ioauaos? Hanummre ypaBHEeHUs peakifili 1 000CHYHTE OTBET.

3aganue 2.

Jlana cxema npeBpaleHui.

C,HsOH A1203:400°_, 51 KMnO4, H20,0-20°_, sy HBr(ss6).¢_, 3ty 5~ C,H,0

[TponumuTe Bce peakiuu U onpeaenuTs Bemecta X1, X2, X3.

3aganue 3.

Omnpenenute MaccoBble JO0IM XUMHYECKUX DJIEMEHTOB B okcuzae amoMuHus Al,Os u
BBIPa3UTE UX B MIPOLICHTAX.
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5.YCJIOBHUSA PEAJIM3ALIIMA TPOI'PAMMBI TUCIUTIJIMHBI

5.1. Ins peanmzanuu nporpammbl y4eOHOM TUCHUTUIMHBI JOJDKHBI OBITH MPEAYCMOTPEHBI
CIEAYIOLINE CIIELUAIIBHBIE TIOMEILECHHUS:

JUis peanzanuy nporpamMMbl JUCLMITIMHBI JOJDKHBI ObITh IPEIYCMOTPEHBI CIEAYIOLINE

CHelMallbHble TOMEIICHUA: Y4eOHBbIH KaOMHET XUMUU W/HWIA y4eOHOW XHMHUYECKOH
1abopaTOpUH.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HAOOPBI
LIApOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI, MOJENIN KPUCTAIUNINYECKUX PEIIETOK, KOJUIEKIIUN TPOCTHIX
U CJIIOKHBIX BELIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOA M MHHEPAJIOB,
tabmuia Menneneesa, yueOHbie Gpuiabmbl, 1udpoBbie 00pa30BaTENbHBIC PECYPCHI.

TexHuyeckue cpeacrBa o0y4eHHUsI: KOMIIBIOTEp C YCTPOHCTBAMHU BOCIPOU3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEAHA-IIPOCKTOP C DJKPaHOM, MYIbTUMEAMIHAS JIOCKa, yKa3Ka-
Mpe3eHTep AJIs IPEe3eHTALIUN.

OobopynoBanue J1adoparopun M pado4YMx MecT Ja0OpPaTOpPUM: MEH3YPKH, MHUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHbIE U MOKPOBHBIE CTEKIIA, MIJIAHIIETHI
JUTSL KamelIbHBIX peaknuii, (GuiabTpoBaibHas Oymara, MpPOMBIBATIKU, CTCKIISIHHBIC TPOOHPKH,
pe3uHOBbIe TNPOOKH, (oHAPHUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC ITAJIOYKH, IITATUBBI IS
MpoOUPOK; MEPHBIE LIUJIMHPHI, BODOHKU CTEKJISIHHBIE, BOPOHKH JICIUTEIbHBIC IIHJIMHIPUICCKUE
(50-100 mu1), cTynmku ¢ ecTHKOM, GappopoBbIe YAIIKH, MAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, SJEKTPOIUIUTKH, JIaOpaTOpHbIE INTATUBLI, CIHUPTOBBIE TOPEIKU,
CIIUYKH, TPUOOp JUIS MOTYYSHHs Ta30B (MU MPOOHpPKaA C Ta300TBOAHON TPYOKOif), nepikaTenu
JUTSE TIPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/laTOUHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu); mImaTeny; THHIETHI; TUTEIbHBIE HIMUIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 mu) u mepssie komOwl (25, 50, 100 u 200 mn), BomsHas Oanst (Uiu
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHM, KOHWYECKHe KOObI st TutpoBanus (50 u 100 M)
UHAMKATOpHBIE TOJIOCKU s ompeneneHus pH u craHgapTtHas MHOUKATOpHAs IIKaja;
YHHMBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mut (wim go3zaropsl Ha 1, 5 u 10 mut), OropeTku
JUTSE TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, ntabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTphl, CylmmibHbIHN mKad, u Ap. 1abopaTopHOoe 000pyAOBaHUE.

6.MupopmannoHHoe obecniedeHHe Peaiu3aluu MPOrpaMMbl

Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (DOHI 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH MEYaTHBIMH W/WIM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIb30BaHMs B 0Opa30BATENbHOM IIpOIEcce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMS.

6.1. OcHoBHBIE MEeYaTHLIE H3TAHUSA
1. Caenxo, O. E., Xumus (ans HeXuMHUYeCKUX crienuanbHocTel). [Ipaktukym : yueOHOe

nocobue / O. E. Caenko. — Mocksa : KuoPyc, 2025. — 240 c. — (11 HEXUMHYECKUX

crnermanbHocteit). — ISBN 978-5-406-14083-3. — URL: https://book.ru/book/956630.
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2.Kum, H. E., O0mast u HeopraHudeckass XUMHsI JJI1 MEIUIUHCKAX CIEIUATBHOCTEH :
yuebHoe mocobue / H. E. Kum, H. O. Kuwm, E. 0. YUepnoBa. — Mocksa : KnoPyc, 2023. — 191
c.— ISBN 978-5-406-11528-2. — URL.: https://book.ru/book/949425.

3. Caenko, O. E., Oprannveckas xumus (¢ npaktukymom) : yaeOnuk / O. E. CaeHko. —
MockBa : KuoPyc, 2025. — 177 c¢. — ISBN 978-5-406-13684-3. — URL:
https://book.ru/book/955436.

4. Oprannveckas xumus : yueonuk / U. I1. Sxosnes, T. JI. Cemakosa, E. B. KyBaeBa [u
ap.] ; mox pen. W. I1. SxoneBa. — Mocksa : KnoPyc, 2023. — 289 c. — ISBN 978-5-406-
10413-2. — URL.: https://book.ru/book/947353

6.2. OCHOBHbBIE 3JIEKTPOHHbIE H3TAHUS
1. hvsh.ru — Xypuan «Xumus B IIKOJIEH.

2. https://postnauka.ru/themes/chemistry — neknumu no xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-nmonynsipubiii npoekT «DIeMeHThl OOJbIIoN Hayku» ((pu3uKa, XUMUS,
MaTeMaTrKa, aCTPOHOMHUS, HAYKH O JKU3HU, HayKu o 3emiie). HoBocTu Hayku, KHUTHU, HAYYHO-
MONYJISIPHBIE CTAThH, JIEKIINH, SHIIUKJIONIETUH.

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

Caiit HayuHO-monyispHoro sxypHana «llorenmuman». Xypnan nsmaéres ¢ 2005r., ¢
2011 r. — paznen «XuMus».

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

CaliT HayyHO-TIONYJISIPHOTO XKypHaja « XUMHUs U ku3Hby». JXKypHan uznaéres ¢ 1965 r.

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

OTtkpbIiTas s7eKTpoHHass OuOiaMoTeka xuMuuyeckoro mopraia «Chemnety», comepkut
ydaeOHbIe U MH(OOPMAITMOHHBIE MaTepUaibl IS MIKOJBHUKOB U yuuTeseil. B Helt MOXXKHO HalTh
yueOHUKM 10  O0mel W  HEOpraHWYecKOd  XMMHUH,  OpPTraHMYECKONM  XHUMHH,
MyJIbTUMEINaMaTepUalibl, a TakKe 3aJaud XUMHUUYECKHX OJUMIIMAJ] C PEHICHUSMH, 3aJadu
BCTYITUTEIBHBIX SK3aMEHOB JJIsI a0UTYPHEHTOB.

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

Wudpopmannonnsle  marepuansl 00  onumnuazgax:  MOCKOBCKOW — TOpPOJCKOM,
Bceepoccuiickoii, Menneneesckor, MexnayHaponHou. IIpuBeneHsl 3agaud TEOPETHUECKUX U
HKCIIEPUMEHTAJIbHBIX TYPOB, IOJAPOOHBIE pEeLIEHUs, CIIUCKU U (oTorpadun nodeauTenei.

7. http://qotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrema TUCTaHIIMOHHOTO OOYYCHUS, HAMPABICHHAs B IEPBYIO OUYepe/lb HA MOATOTOBKY
K OJIMMITAAJIaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoanoi. CaT coiep>XUT OrpoMHOE
KOJIMYECTBO 33J1a4, CIPYNIUPOBAHHBIX Kak MO TeMmaMm, Tak M 1o oiauMmnuanam. [lo Bcem
OCHOBHBIM pazJiellaM XUMHUHU TNPUBEIEH TEOPETUUYECKUN MaTepuan U pa3oOpaHbl pelieHus
TUIOBBIX 33/a4.

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

HopTan o HaHoTeXHoJoTusM. OCHOBHas ejib — Pa3BUTUC 06p330BaHI/I5[ B oOJiacTu
HAHOTEXHOJIOTHH U MMOAr0TOBKA K HHTCPHCT-OJIMMIIUAAC 110 HAHOTCXHOJIOT'UAM.

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

Hanéxnas cnpaBouyHast mHbOpManMs O XUMHUYECKUX JJIEMEHTaX M UX CBOWCTBaxX (Ha

AHTJIMICKOM SI3BIKE).

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

PYCCKOHSH‘IHHﬁ CalT 0 CBOMCTBAX XMMHYCCKHUX 3JICMEHTOB.

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

Hexommepueckuii  caliT  OHJaiH-O0Opa30BaHUS, COJEPKUT MHOIO  HMHTEPECHBIX
00pa30oBaTeNbHBIX KYpPCOB M BHUAEOJIEKLMH JJs IIKOJBHUKOB, CTyJE€HTOB U yuurtenei. Ectb
HECKOJIBKO KYPCOB 10 XUMUH.

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

Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHpPE XHUMHUU
UH(POPMALIMOHHBIA HHTEPHET-pecypc (CalT IIaTHBIN).

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

[TopTan mo opraHrYeCcKOl XMMUU HA AaHTJIMMCKOM S3BIKE.

14. http://www.xumuk.ru

CaliT 0 XUMHHU: KJIACCUYCCKHUE y‘le6HI/IKI/I, CIIpaBOYHHKH, OSHIOUKIIONICAUH, TIOHUCK
OpTraHU4YCCKUX U HCOPTraHNUYCCKUX peaKuHﬁ, COCTaBJICHHUC ypaBHeHI/Iﬁ pCaKHHﬁ.

15. http://orgchemlab.com/

CaiiT, moCBAIIEHHBIN MTPaKTUYECKON paboTe B 1aboparopuun

6.3. lonoIHUTeIbHbIE HCTOYHUKH
1. Xwumwmsa. 10 xmacc. YrmyOnéuueld ypoBeHb : YueOnuk / B.B. Epemun, H.E.
Ky3bmenko, B.U. Tepenun [u ap.]; nox. pen. B.B. JIlynun — Mocksa : [Ipocsemienue, 2025. —

10 ¢. — URL.: https://book.ru/book/958031.
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2. Xwummsa. 11 kmace. YrnyOnéuselii ypoBenp : Yuebnuk / B.B. Epemun, H.E.
Ky3bmenko, A.A. Jlpo3noB [u ap.] — Mocksa : Ilpocsemenne, 2025. — 10 c. — URL:
https://book.ru/book/958079

3. Howommnckuii, U.WU.. Xumust. Oprannueckas xumus. YaeoHoe mocodue. 10 kmacc.
Yrinyonenusid ypoenb : YueOHoe mocoome / M.M. Hosommuckumii, H.C. HoBommuHckas —
MockBa : Pycckoe cmoo, 2024. — 394 c. — ISBN 978-5-533-03092-2. — URL:
https://book.ru/book/956515

4. HUctomuna, O. b., Sl roTtoBmio wuccleAOBaTENbCKUN MPOEKT: PEKOMEHIAIUMHU IS

cpenHero npoheccuoHaITsHOTr0 00pa3oBanus : yueOHoe mocodue / O. b. Mctomuua. — MockBa :
Pycaiinc, 2024. — 96 c¢. — ISBN 978-5-466-07022-4. — URL.: https://book.ru/book/955221
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