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1.0BIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI TUCIHUATIJIAHBI
XUMUA

1.1 MecTo AMCUMILIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:

VYuebHas TUCHMIIMHA « XUMUsD» SBISETCS 00s3aTeIbHON 4acThI0 00111e00pa30BaTeIbHOIO
LMKJIa OCHOBHOH mpo(ecCHOHANBbHOM 00pa30BaTeIbHOM MpPOrpamMMbl 10  CIEUUATBHOCTH
09.02.12 TexHuyeckast SKCIUTyaTalUsl U COMPOBOXKJIEHHE HH(POPMALIMOHHBIX CHCTEM. .

PaGouass mporpamma aucuuiiinHbl paspaborana B coorBerctBuu ¢ PI'OC cpeanero
obmiero obpazoBanus ¢ yderom PI'OC CIIO mno cneumanbHocTH 09.02.12 TexHuueckas
AKCIUTyaTalys U CONPOBOXKIEHUE HHPOPMAIIIOHHBIX CUCTEM.

JucuumuinHa HanpasieHa Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenosanue komnemenuyuu
KoMnemeHyuu
OK-01 BriOupats cnocoOwsr pemieHust 3amad  Ipo(ecCHOHATBHON  ACSITEIBHOCTH
MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;
OK-07 ConelcTBOBaTh COXPAHCHHIO OKPYXKAIOIICH Cpeibl, PecypcocOepexeHuto,
NPUMEHSTh 3HAaHUS 00 W3MECHCHHWU KIUMaTa, MPHHIMIEI OepekINBOrO
MIPOU3BOJICTBA, 9P PEeKTUBHO NEHCTBOBATH B UPE3BhIYANHBIX CUTYAIHIX

1.2. llesin ¥ IJIaHUPYeMBbIe Pe3yJabTaThl 0CBOCHHSI JUCIUIIIMHBI:

Lenu quCIUIIINHBI:

dopMUpOBaHUE y CTYJICHTOB MPEACTABICHUS O XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpa KaK OCHOBBI NMPUHATUS PEUICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYaIUsAX, OTBETCTBEHHOTO TIOBEJICHHS B IPUPOIHON cpejie.

1.3 Ilnanupyemble pe3yJbTaThbl OCBOEHHSI 00II€00PA30BATEIbLHONM MUCHMILUIMHBI B
coorBeTcTBUM ¢ PT'OC COO

O0mue (IMYHOCTHBIE M MeTANpPeAMeTHbIE) Pe3yJIbTAThI:
B yacTu Tpy10BOr0 BOCIUTAHMS:
- TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10J1t00ue;
- TOTOBHOCTh K QKTHUBHOW JACSATEIBHOCTU TEXHOJOTUYECKONW M COIMAIBHOM HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKYIO
NI TeTbHOCTH;
- HHTEpEC K pa3ianuHbIM cepam npodecCHoHaTbHON AeSITENbHOCTH,
OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IE/iCTBUSIMH:
a) 0a30BbI€ JJOTUYECKHE EHCTBUS:
- CaMOCTOSATENbHO (OPMYJIHPOBATh M aAKTyaIM3HpPOBATH TNPOOIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;
- yCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK WJIM OCHOBAHUS JIJIS CPaBHEHUS, KIACCUPUKAUU U
000011IeHHS;
- OTIPE/ICIIATH 1NN JACATEIBHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUH UX JOCTHUIKEHUS,
- BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX SIBJICHHSIX;
- BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJITATOB IIENSM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIeM
0) 6a30BbBIE UCCIIEIOBATEIBLCKUE ICHCTBUS:
- BIAJCTh HaBBIKAMHU YYEOHO-UCCIIEIOBATENHCKOM M MPOEKTHOM JeATEIbHOCTH, HaBBIKAMHU
paspeleHus npoodieM;
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- BBISIBJISITh IPUUHUHHO-CJIEICTBEHHBIE CBSI3U U aKTYaJU3UPOBATh 3a/1a4y, BbIJIBUTATh TUIIOTE3Y €€
penieHus, HaXOUTh APTYMEHTHI JJIS JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTpPhl
Y KpUTEPHUH PELLICHNUS;

- QHAJIM3UPOBATH MOJYUYEHHBIE B XOJI¢ PEIICHUS 3a7a4H PEe3yJIbTaThl, KPDUTHUECKH OIICHUBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

- YMETb MEPEHOCUTH 3HAHUSA B MIO3HABATEIBHYIO U TIPAKTUYECKYIO 00JIACTH KU3HEIEATCITLHOCTH;
- YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IaCTell;

- BBIJIBUTATh HOBBIE UJICH, MIPEJIaraTh OPUTrHHAIBHBIC TIOX0/IbI U PEIICHUS;

- CIIOCOOHOCTH UX UCIOJIb30BAHUS B TO3HABATEIBHON U COIUAIBHOMN MPAKTUKE

B 06.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- c(OpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
HAayKd W OOIICCTBEHHON MPAKTHKH, OCHOBAHHOTO HAa JHMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOW W YMUTATEIHCKOW KYJIBTYpPhl KaK CPEACTBA B3aMMOJICHCTBHS
MEXy JIIOJIbMU U [TO3HAHUS MUDPA;

- OCO3HAHHWE IIEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH IMPOCKTHYIO H
UCCJIE0BATENIbCKYIO ACSITENIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH JIE/iCTBUSIMH

B) paboTa ¢ uHpopmaruei:

- BJIQJICTh HaBBIKAMHU MOJIYYCHUS HHPOPMAIMH U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh MOWCK, aHAJIN3, CUCTEMATU3alUI0 U HUHTEPIPETAINI0 MHPOPMAIUN Pa3TUIHBIX
BHUJIOB U ()OPM MPEICTABIICHNUS;

- cOo37aBaTh TEKCTHl B PA3NMUYHBIX (opMaTax C y4yeTOM Ha3HAYeHUS MHQPOpPMAIUN H LEJICBOM
ayJIUTOPHH, BBIOMpasi ONTUMAIbHYIO (JOPMY TIPEJICTABIICHUS U BU3yaIH3aAI1H;

- OLIEHUBATh JOCTOBEPHOCTH, JETHTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBHE IPABOBBIM H
MOPJIbHO-3THYECKUM HOPMaM;

- HCIIOJIb30BaTh Cpe/CTBAa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PEUICHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJ0JIeHHEeM TpeOoBaHUM
OPrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYpPCOCOEPEKEHUS, TPABOBBIX U ITUUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOPMAIUH, HHPOPMAIIMOHHOW 06€30MacHOCTH
JUYHOCTH;

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOTPE/IEICHUIO;

-OBJIaJICHNE HABBIKAMH YUEOHO-HUCCIIEA0BATEIbCKOM, MPOSKTHON M COIMAILHOMN JACSITEIHHOCTH;
OByaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY /I/iCTBUSIMH

0) cCOBMeCTHasI 1eATeITbHOCTD:

- IOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON ¥ MHIUBUIYaIbHOU PabOTHI;

- IPUHUMATH 1I€JIM COBMECTHOU JESITEIIBHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JEHCTBUS
M0 €€ JOCTWKEHUIO: COCTaBJATh IUIaH ACHCTBUMN, pacHpelnessiTb poJId C YYETOM MHEHUH
YYaCTHUKOB 00CYXIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

- KOODAMHHPOBATh U BBIIOJHATH pPabOTy B YCIOBHUSX pEaJbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MMO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAlUSAX, MPOSBIATH
TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM

OBiaieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU 1€CTBHAMM:

I') IpUHSTHE ceOs U JPYTUX JIIOJIEH:

- IPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX JIFOACH MpU aHATU3€ PE3yIbTaTOB JIESITEIIbHOCTH;

- MPYU3HABATh CBOE MPABO M MPABO APYTHUX JIOJIEH HA OIIHUOKH;
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- pa3BUBATh CIIOCOOHOCTH TOHUMATH MU C TIO3UIIMH JPYTOro YeIOBEKa;

B o6J1acTH 3K0J10rM4€CcKOro0 BOCIIUTAHUS:

- copMHpPOBAHHOCTH  HKOJOTMYECKON KyIbTypbl, TOHHUMAaHHE BIUSHUA COIMAIBLHO-
SKOHOMHUYECKHUX IPOLECCOB Ha COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HaHUE
r1100aJbHOTO XapaKTepa 3KOJOTHIECKUX PoOieM;

- IUTAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPY’KAIOLIEH Cpelle HA OCHOBE 3HAHUA LEieH
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HETIPUATHE NEHCTBUM, IPUHOCSIIMX BPEJ OKPYKAIOIIEH CPEAE;

- YMEHHE TIPOTHO3UPOBATHh HEOIATOMPHUITHBIE YKOJIOTHUECKHE TOCIEACTBUS MPEIPHHIMAEMbIX
JIEHICTBHM, IPEJOTBPALLATh UX;

- pacUIMpEeHHE OIbITA AESITEIIbHOCTU SKOJIOTUYECKON HAIIPaBIE€HHOCTH;

- OBJIQJICHUE HABBIKAMH YUEOHO-HCCIIEA0BATEIBCKOM, MPOSKTHON M COLUATILHOMN JCSITEIIBHOCTH.

JAucuunimHapHblie (MpeaMeTHbIE) pe3yJabTaTbl 00y4YeHHs :

- BJIAJICTb CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOPAS BKJIIOYAET: OCHOBOIIOJArarOlIUe IMOHATUS
(XMMHYECKHUH AJIEMEHT, aTOM, dJIEKTPOHHAsi 000J0YKa aToma, S-, p-, d-3JEeKTPOHHBIE OPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBsA3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIM 00BEM, YIJIEPOJHBIA CKEJET,
GbyHKIIMOHATBHAS TPYMIMa, pPagWKal, M30MEpHs, U30MEpbl, TOMOJOTUYECKHHI pSJI, TOMOJIOTH,
YTJIEBOJIOPOIBI, KHCIOPOI- M a30TCOICPKAIINE COSAMHEHUS, OMOIOTUYECKH aKTUBHBIE BEIIECTBA
(yrmeBompl, KUPBI, OENIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOIEKYIISIPHBIC
COCIMHCHUS, KPUCTAJUTMYECKAs peIIeTKa, THIBl XUMHYECKHX pPEaKkuuid (OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIE, DJK30-M OSHIOTEPMHUYECKHE, pPEaKIMd HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS JMccoMaIus, OKHCJIMTEb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUECKON peaKliy, XUMUIECKOE PaBHOBECHUE), TECOPUH U 3aKOHBI
(Teopuss XUMHYECKOI'O CTpOeHHUs opranuyeckux BemectB A.M. byriepoBa, Tteopus
ANEKTPOIUTUYECKON auccounanuuy, nepuoaunueckuid 3akoH J.M. MenngeneeBa, 3akoH
COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHU S3BIK XUMHUH, (HAKTOJIOTUUECKHE
CBEJICHHsI O CBOICTBaX, COCTaBe, MOJYyYeHUH U O€30MacHOM HCIOIb30BAaHUHM BaKHEHIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB B OBITY U MIPAKTUYCCKOMN JACSITEIHPHOCTH YEIOBEKA;

- YMEThb BBISIBIISITh XapaKTEpHbIE MPU3HAKUM M B3aWMOCBSI3b M3YyUYEHHBIX MOHSATUH, NPUMEHSTH
COOTBETCTBYIOIIUE TIOHATHS TMPU OMNUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OPraHUYECKHX BEIIECTB M MX IPEBPALLCHUM; BBIABIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU C
MOHATHUSAMH U MPEJICTABICHUAMU APYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCIIOJb30BaTh HAWMMEHOBAHMS XHMHYECKHX COCAUHEHHM MEXKIYHAPOIHOTO COHO3a
TEOPETHUECKOM U MPUKIATHON XMMUU U TPUBHAIbHBIC HA3BAHMS BAKHEUIIINX BEIIECTB (ITHIICH,
arleTuiieH, MIepuH, (eHon, dopManbaerua, YKCyCHas KHCIOTa, TIUIMH, yTrapHbIA Tas,
YIJIGKUCIIBIA Ta3, aMMHAaK, TallleHas M3BECTb, HETaIlleHash M3BECTh, MUTHEBASI COJAa U JPYTHX),
COCTaBIATH (POPMYJIBI HEOPTraHUYECKHX M OPraHWYECKUX BEIIECTB, YPABHEHHUS XUMHUYECKUX
peaknuii, OOBSICHATh UX CMBICH;, MOATBEPXKIATh XapaKTEPHBbIE XMMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U 3aIIUCAMU YPABHEHUN XUMUYECKUX PEAKLUN;

- YMETh YCTaHABJIMBATH MPUHAMICKHOCTh H3YYEHHBIX HEOPraHUYECKUX W OPraHHYECKUX
BEILIECTB K OINPEAEIICHHBIM KJIacCaM M TIpyNIaM COEIUHEHUN, XapaKTepU30BaTh UX COCTAB U
BOKHEUINIME CBOWCTBA;, OMNPEACNATh BHABl XUMHUYECKUX CBsA3€H (KOBajJeHTHas, HWOHHAs,
MeTaJITTN4ecKasi, BOJOPOIHAsS), THUIBl KPUCTAIIMYECKUX PEIIETOK BEUIECTB; KIAaCCHPHUIMPOBATH
XMMHYECKHUE PEAKIINH;

- copMHUpPOBATH MPEJICTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, POJIN XUMHUH B TTIO3HAHWUH SIBJICHUIN TPHUPOABI, B POPMUPOBAHUN MBIIUICHUS W KYJIBTYPHI
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JUYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOMW JUIsl pElICHHS HPaKTUYECKUX
3aJa4 U HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[J0POBBIO U MPUPOTHON Cpelie;

- YMETb [IPOBOJIUTH PACUEThl 0 XUMUUYECKUM (OpPMYJiaM U YPaBHEHHUSM XUMHUUECKUX PEaKIii ¢
UCIOJIb30BaHUEM (U3UYECKUX BEJIMYMH, XapaKTEpU3YIOUIMX BELIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchbl, 00beMa (HOpMaJbHbBIE YCIIOBHS) I'a30B, KOJUYECTBA BELIECTBA; UCIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUS JUIS MPUHITUS pPELIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELLIECTBAMU U UX [IPUMEHEHUEM

- YMETh IUIAHUPOBATh W BBINOJIHITh XUMHUYECKUNA IKCHEPUMEHT (MIPEBpALLEHUS] OPraHUuYEeCKUX
BEUIECTB IIPU HArpEeBaHMM, IIOJIyYEHHE OTUIIEHAa M M3YUEHUE €ro CBOMCTB, Ka4eCTBEHHBIE
pEaKIMK Ha albAEruibl, KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHaTypalus OeJKOB IIPU HarpeBaHMHU,
[[BETHbIC PEAKLUU OEJIKOB; NMPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, OINpeNeNiTh Cpely BOJIHBIX
pacTBOpPOB, KaueCTBEHHbIE PEAKIUH Ha Cyib(dar-, KapOOHAT- U XJIOPUJ-AaHUOHBI, Ha KaTHOH
aMMOHUS; pellaTh JKCIIEpUMEHTANIbHBIE 3agaud 1o temam "Meramibl" u "Hemerannsl") B
COOTBETCTBUU C IMpaBWIaMHU TEXHUKUM OE€30IaCHOCTH IpH OOpallEHUH C BELIECTBAMH U
71a00paTOpHBIM 000pYIOBaHHUEM; MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCHEPUMEHTa B
¢dbopMe 3anKcu ypaBHEHHH COOTBETCTBYIOIIMX PEaKIMil ¥ (GOpMYJIMPOBATH BBIBOJIbI Ha OCHOBE
3TUX PE3YJIbTaTOB;

- YMETb aHaJU3UPOBATh XHWMHUYECKYI0 HH(OPMALMIO, MOIY4YaeMyI0 U3 Ppa3HbIX HCTOYHHMKOB
(cpenctB MaccoBoit nH(popMaruu, cetb IHTepHET u 1pyrue);

- BJAJeTh OCHOBHBIMH METOJIaMU HAy4HOI'O IIO3HAHUS BELIECTB W XUMHUYECKUX SIBICHUN
(HabmoieHre, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE);

- YMETh IPOBOJIUTH PAcUeThl 10 XMMUYECKUM (DOpMysIaM U YpaBHEHHUSIM XUMUYECKUX peakLuil ¢
UCIOJIb30BaHUEM (DU3MYECKMX BEJIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJUYECTBECHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIOBHSI) Ia30B, KOJMYECTBA BEUIECTBA; UCIIOIb30BATh
CUCTEMHBIE XUMHUYECKHE 3HAaHUSA JUI MPUHIATHS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaLUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

- YMeTh IJIAHUPOBATh U BBINOJIHATh XMMUYECKUNA 3KCIIEPUMEHT (IPEBpAlLEHUs] OPraHUuYEeCKUX
BEUIECTB IPU HArpeBaHMUM, IOJIyYEHHE OSTUIIEHa M M3YyYEHUE €ro CBOICTB, KaueCTBEHHbIE
peaKkIMy Ha albAeru/ibl, KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypalus OelKOB IPU HarpeBaHMHU,
L[BETHBIE PEaKIMU OENKOB; MPOBOJUTH PEAKLUU HOHHOTO OOMEHa, ONpPENeNsiTh CPeLy BOJHBIX
pacTBOpOB, KayeCTBEHHbIE peaklUM Ha cyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHWUSI; peIIaTh SKCIEPUMEHTAJIbHBIE 3amadn 1mo TemaMm "Mertamisl" u "Hemeramns") B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKH O€30HMacCHOCTH MpHU OOpallleHMH C BELIECTBAMU U
71a00paTOPHBIM 00OPYIOBAaHUEM; MPEACTABIATH PE3YJbTaThl XMMHUYECKOIO SKCIEPHMEHTa B
dopme 3amMcu ypaBHEHHH COOTBETCTBYIOIIMX PeakUuil U (OpMYIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YyJIbTaTOB

- chopMupoBaTh MPEACTABICHUS: O XUMUYECKON COCTaBIISAIOLICH €CTECTBEHHOHAYUYHOW KaPTHHBI
MHUpa, POJIU XMMHUU B MO3HAHUU SIBJICHUNA MPUPOAbI, B GOPMUPOBAHUN MBIIUIEHUS] U KYJIbTYpPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOTUMOHW JUIsl pElICHHs HPAaKTUYECKUX
3aJa4 U HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3[J0POBBIO U MPUPOTHON Cpelie;

- yMeTb CcOOJIOAATh MpPaBUiIa 3KOJIOTMYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM
JESTEIbBHOCTH B IIEJIIX COXPAHEHHs] CBOETrO 3/J0POBbsl M OKPY’KAIOLIEH MPUPOAHON CpEbl;
YYUTBHIBaTh OMACHOCTH BO3JCHCTBUS HA YKUBbIE OPraHHU3MBbI OIIPEIEICHHBIX BEIIECTB, IOHUMAs
CMBICIT TTOKA3aTeNd MPEIEeTbHON TIOIMYCTUMOW KOHIEHTPALINH.



Mt ®EJEPAJTBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/ILHOE CMK
,7@ _ VYPEX[IEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUMNCKUUN TOCYOJAPCTBEHHBIM YHUBEPCUTET

TYPU3MA " CEPBVICA»
PryTUC Auem 7

2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBbHOM JUCIUTLIAHBI
2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThl

Buj yueOHoit padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl AUCHHUIIIMHBI 46
B T.Y.

OcHOBHOe coep:kaHue 40
BT. U..

TeopeTuieckoe oOydeHue 21
IIPAKTUYECKHUE 3aHATHSA 9
abopaTOPHBIE 3aAHITHS 10
IMpodeccnonabHO-OPHMEHTHPOBAHHOE COlepPKaHMe (COePKAHUE 6
NPHUKJIATHOTO MOLYJIs1)

BT. U..

TeopeTHYecKoe 00ydeHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTouHasi arrecTanus (1uddepeHIMpOBaHHbIN 3a4eT) 2 cemecTp




M ®EJEPAJTBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/ILHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 8
2.2. TemaT4yecKuil IJIAH M COAeP:KaHUE TUCIHHUILIMHBI
HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M NPO(ecCHOHATILHO-OPUEHTUPOBAHHOE), O0nem yacos |[Popmupyembie
pa3/iesioB M TeM JIadopaTOpHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIAAHONH MOAYJIb KOMIIETeHIIUH
1 2 3 4
Pazjen 1. TeopeTnueckue 0CHOBBI XUMUM
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia OK 01
OcHOBHBIE ~ XuUMHUYeCKUE | XUMHUYEeCKHi 3JeMeHT. Atom. Slapo aroma, H30TONBL  DJICKTPOHHAas  000J0YKa. 1
TOHSITHS U 3aKOHBI, | DHEpreTUYecKre YpOBHH, INOAYPOBHU. ATOMHBIE OpOHMTanmH, s-, p-, d- DIIEMEHTHI.
CTpOEHHE aTOMOB | OcOOEHHOCTH pacIpeseeHHs] JIEKTPOHOB MO OpOUTAIIM B aToMax JJIEMEHTOB IEPBBIX
XUMHUYECKHX IJIEMEHTOB 4eThIPEX NeproI0B. DICKTPOHHASI KOH(DUTYpalust aTOMOB. OCHOBHBIE XUMHUYECKUE 3aKOHbI
IIpakTHyeckne 3aHSITHSA
[IpakTnueckast padora Nel. «OCHOBHBIE KOJUYECTBEHHbIE 3aKOHBl B XUMHUH M pPacyeThl IO
YPaBHEHUSAM XMMHUYECKHUX PEAKIIUI».
OTHOcuUTENbHBIE aTOMHAs U MOJIEKyJIsipHas Macchl. MossipHast Mmacca. KonndecTBo BeliecTna.
MaccoBast fons BeulecTBa. 3akoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCUTENbHAs 1
IUIOTHOCTh Ta30B. PacyeTsl MO ypaBHEHUSM XHMHUYECKUX pEakIuil C HCIOJIb30BaHUEM
MacCOBOM JI0JIM BEIIECTBA, 00beMa (HOpMaJIbHbIE YCIOBHS) Ia30B, KOJINYECTBA BEIIECTBA
Tema 1.2. OcCHOBHOe co/Iep:KaHue
[Tepuoanyeckuit 3aKk0H U | [IpaKkTHYECKHE 3aAHATHS
Ilepropuyeckas  cucteMa | [Ipaxruueckas pabora Ne2. «M3yueHne MepHOTMUECKAX 3aKOHOMEPHOCTE H HX B3aHMOCBS3H 1
XUMHYCCKHX  SJICMCHTOB | co cTpoeHHEM aTOMOBY.
A. W. Menneneesa, uX | [Tepuommaeckas cucTeMa XuMuueckux snementos J. . Meneneesa. CBA3b MepHOIUIECKOTO
CBA3b € COBPEMEHHOH | 3axoma m [lepHOAMUECKOil CHCTEMbl XHMHYECKHMX OJIEMEHTOB C COBDEMEHHON TeopHeit

TEOpUEH CTPOEHHUSI aTOMOB

CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHMYECKHX DJIEMEHTOB,
o0Opa3yeMbIX UMM MPOCTBIX M CIOXHBIX BEIIECTB MO rpynnam u nepuogam Ilepuoanueckoit
CHUCTEMBI. 3HAYEHHE MEPUOAMYECKOrO 3aKOHA M CHCTEMbl XUMHUYECKUX 3neMeHToB J[.M.
MeHeneeBa B pa3BUTHH HAYKHU.

VY CcTaHOBIEHHUE CBSI3U MEXy CTPOCHHEM aTOMOB XMMHMUYECKUX DJIEMEHTOB U MEPUOJUYECKUM
N3MEHEHHEM CBOMCTB XHWMHMYECKHX DJJIEMEHTOB W WX COGI[HHGHI/IfI B COOTBCTCTBHHU C




M ®EJEPAJTBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/ILHOE CMK
,7@ _ YYPEXIEHVIE BBICIIIETO OBPA3OBAHIAI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 9
nojoxenueM  llepuoguueckoir  cucteMbl.  PemieHue — MpPaKkTUKO-OPUEHTHPOBAHHBIX
TEOPETHYECKHUX 3aJlaHMi Ha XapakTepU3aIMI0 XMUMHUYECKHX AJIeMEHTOB «Mertammieckne /
HEMETaJNINYECKUE CBOIMCTBA XMMHYECKHUX AJIEMEHTOB B COOTBETCTBUU C HMX 3JIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHUEM B IEPUOJMYECKOM CHUCTEME XUMHUYECKHX dieMeHToB J[.M.
MenpeneeBay
Tema 1.3. Copep:xanue yueOHOro Mmarepuasa
Crpoenue BCILCCTBA | CrpoeHue BemecTBa. XUMUYECKAs CBA3h. BUIbI XMMUYECKOH CBA3H (KOBaJIEHTHAs HEMONSAPHAs OK 01
W NpHUpoZia XUMHUHECKOM |y nonspHast, HOHHAS, METaTHYecKas). MeXaHu3Mbl 00pa30BaHUSI KOBAICHTHON XUMHYECKOI
CBA3H. MHOroo0pasue |cpgsy  (oGMeHHBIA 1 JOHOPHO-AKLENTOPHBIA). BomopomHas  CBs3b.  BaleHTHOCTS.
BCILCCTB DJIEKTPOOTPHUIIATEIBHOCTh. CTENEeHb OKHMCIICHUs. MIOHBI: KATHOHBI M AHUOHBI
IIpakTHyeckue 3aHATHSA
[TpakTuueckas pabora Ne3. «CtpoeHue BeniecTBa U NpUpoia XMMUYECKOM CBSI3N.
JleMoHCTpanus Mojened KpUCTAJUIMYECKHX PELIeTOK: MOHHOHM (XJIOopui HaTpHsi), aTOMHOU
(rpadut u anmas), MOJEKYJIIpHOU (YIJIEKUCIHbIN Ta3, UOM), METAIIIMYEeCKON (HaTpuil, MarHuw,
Menb). Perienne mpakTH4ecKuX 3aJaHUM Ha COCTaBJICHUE AIIEKTPOHHO-Tpaduueckux (popmyi
aeMeHTOB 1—4 neprnoaos
Tema 1.4. Coznep:kanme y4eOHOr0 MaTepuajia
Knaccngukanpus, Knaccudukamuss HeopraHudeckux BemecTB. HOMEHKIaTypa HEOPraHWYECKHX BEIIECTB OK 01
1 HOMCHKIIATYPA ((oxcuapl, THIPOKCHIBI, KHCJIOTHI, COJH). BelecTBa MOJCKYISIPHOTO U HEMOJCKYISIPHOTO
HCOPTAaHHICCKHUX BCIICCTB  |cTpoeHnsi. ArperaTHble COCTOSHHUSI BelecTBa. Kpucramuinueckue W amMop(dHBIC BEIIECTBA.
3aKOH TIOCTOSHCTBA COCTaBa BEMIECTBA. THIMBI KPUCTAIUIMYECKHX PEIICTOK (aToMHas,
MOJICKYJISIpHAsi, HOHHAs, MeTaJuInuyeckas). 3aBUCUMOCTh CBOWCTBAa BEUIECTB OT THIA
KPUCTAJUIMYECKON PEHIETKN
IIpakTH4yeckue 3aHATHS
[Tpaktuyeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BELIECTBY.
Pemrenne mpakTHYeckWxX 3aJaHWUN TO KiIAacCH(HUKANWK, HOMEHKIATYpe W XHMHYECKUM
dopMynaM HEOpraHMYECKHX BELIECTB PA3IMUYHBIX KJIaccoB (yrapHblid ra3, yrieKHCIbId ras,
aMMHMaK, raiieHasi U3BeCTh, HeTaleHasi H3BECTh, IIUTHEBAs COJIA U JIPYTHX): HA3BAHHS BEIIECTB
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,7@ _ YYPEXIEHVIE BBICIIIETO OBPA3OBAHIAI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 10
no mexayHapoanoit (MIOITAK) wnu TpuBManbHOW HOMEHKJIATYpE U COCTaBlIeHHE (HOPMYJIBI
XUMHUYECKHX BEIIECTB, OIpe/aeseHHe MPUHAIJIEKHOCTH K Kiaccy. llouck uHpopmamuu mo
HA3BaHUSM, UJICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyaM. AHaIN3 XUMUYEeCKor nH(popmanmu,
MOJTy4aeMoil M3 pPa3HbIX HCTOYHHKOB (CpEeACTB MaccoBoil uH(opmaruu, cetb WHTEepHET U
JIPYTHUE)
Tema 1.5. Copep:xanue yueOHOro MaTepuasa
Turmsr 5 XUMHICCKUX [ Xyvpgeckass peakius. Kimaccupukanuss XHMHUECKHX pEaKIUi B HEOPraHMYECKOW U OK 01
pCaKIiu OpraHMYEcKON XMMMH. 3aKOHBI COXPAHEHMsI MacChl BELIECTBA, COXPAHEHUS U IPEBPALICHUS
SHEPruM MpH  XUMHYECKUX peakuusx. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE — pEaKLIUU
(YpaBHEHHsI OKUCIICHUS-BOCCTAHOBJICHHS, CTEIICHb OKUCIICHHSI, OKHUCITUTENh U BOCCTAHOBUTEIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMN B TMPUPOE, MPOM3BOACTBEHHBIX MpOIeccax u
YKU3HEIESTSIIbHOCTH OPraHN3MOB)
Tema 1.6. Conep:xanue yueOHOro Marepuasa
CKOPOCuTB XUMHICCKUX [CkopoCTh peakivy, €€ 3aBUCHMOCTh OT pa3jiMyHBIX (PAKTOPOB: MPUPOIBI PEarHpyrOMHX OK 01
peaKImnu. XuMuieckoe BEIIECTB, KOHIIEHTPAIUHA PEArupyIONINX BEUIECTB, TEMIIEPATyphbl U IUIOMAIN PEaKIMOHHON
paBHOBECHEC MOBEPXHOCTHU. TeroBbie 3PPEeKThl XUMUYECKUX PEAKIIMMA: IK30- U SHIOTEPMHUUECKHUE PEAKITUH.

OOpatumblie peakiuu. XUMHUYECKOe paBHOBecue. DaKTOphI, BIUSIONIME HA COCTOSHHE
XUMHYECKOTO paBHOBECHs (KOHLIEHTPALUS PEareHTOB WM MPOIYyKTOB pPEaKIHMH, JaBJICHHE,
temnepatypa). [Tpunmun Jle [latennbe

HpaKaneCKue 3aHATHA

[Ipaktnueckas pabora NoS5. «BnusHue pa3iaudHbIX (PAKTOPOB HAa CKOPOCTh XHUMHUYECKOM
pEeaKIHm».

Pemenne nNpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUNl Ha aHaiu3 (AKTOpPOB, BIHAIOIIMX Ha
U3MEHEHUE CKOPOCTH XUMHUYECKOW peakUuuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIUU OT
MPUCYTCTBUS KaTaju3aTopa Ha MpUMEpe paslioKeHUs IEepOKCHIa BOAOPOJa C MOMOIIbIO
JAUOKCHUJAa MapraHlia MW KaTaJla3bl. Pemenue MPAKTUKO-OPHUCHTHPOBAHHBIX 3aHaHHﬁ Ha
npuMmenenue npunnuna Jle-Illarense n1s HaxoXXIeHHs] HAMpaBIICHUS CMEILEHUS pPaBHOBECHUS
XMMUYECKOH peakiuu ¥ aHaiu3 (HaKTOpOB, BIHUSIONIMX HA CMEIIEHHE XUMHYECKOTO
paBHOBECHSI

10
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,7@ _ YYPEXIEHVIE BBICIIIETO OBPA3OBAHIAI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PFYTUC Aucm 11
Tema 1.7. Conep:kanue y4e0HOIro MaTepuaa
PactBopbl, TCOPUA |PactBOpbl. BHIbI pacTBOPOB IO COAEPKAHHIO PACTBOPEHHOrO BelllecTBA. PacTBOPHMOCTb. OK 01
DNEKTPOIUTHIECKOH _ |llonstHe 0 muCTIEpCHBIX cHCTEMaX. VICTMHHBIE W KOJUIOMJHBIE PacTBOphl. Maccosas 10ust OK 07
AMCCOTIHAIIMA W MOHHBIN |perjectBa B pactBope. Ilomsitue o  BomopomHoM — mokaszatene (pH)  pactBopa.
oOMeH OnektponauTnueckas auccouuanus. CuibHble U CiIa0ble AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI.
Peakiiy HOHHOTo oOMeHa
JlaGopaTopHble 3aHATHS
Jlabopatopnas pabota Nel «IIpuroroBienue pacTBOPOBY.
[TpuroroBneHre pacTBOPOB 33aJJaHHOM MacCOBOH J0JIel PACTBOPEHHOI'O BEIIECTBA, POBECHUE
peaknuii HMOHHOTO OOMEHa, OIpeNeNIeHue Cpeasl pPAacTBOPOB BEHIECTB C  IMOMOIIBIO
YHHMBEpCAJIbHOIO MHAMKAaTOpa (KUCias, HeHTpayibHas, IIejdo4Has). 3aJjaHus Ha COCTaBJICHHE
MOHHBIX peaknuii. PemeHue mpakTHKO-OpMEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN HA PACTBOPHI,
UCIIOJIb3yeMble B ObITOBOW U POU3BOACTBEHHOMN AEATEIILHOCTH YEIOBEKA
KonTpoabnast padora 1 |CrpoeHue BeniecTBa U XMMUUECKHUE peakuu (1o pazaeny 1)
Paznen 2. Heopranuueckass Xxumus
Tema 2.1. Conep:xxanue y4eOHOro MaTepuajia
Du3nKo-XUMUYECKHIE Merambl. [lonoxenue metamuioB B [lepronuueckoll cHCTEME XHMHUYECKHX DIIEMEHTOB. OK 01

CBOMCTBAa HEOPraHUUYECKUX
BEIIIECTB

OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTaioB. OOmmue ¢uznueckue
cBoiicTBa MeTajioB. CIUIaBbl METAUIOB. DJIEKTPOXMMHUYECKUH psA HANpPsDKEHUN METAJUIOB.
XWMHYECKHE CBOMCTBA BAXKHEHUIIINX METAJJIOB (HATPUH, KaJIMHA, Kadblli, MAarHUM, aTFOMAHUMN,
[IUHK, XpPOM, JKeNe30, MeIb) U HX coeauHeHHi. OOmmMe crocoObl MOTyYeHHS METaJUIOB.
[TpriMeHeHre METAJIJIOB B OBITY M TEXHHUKE

Hemerannel. Ilonoxkenne HemetamuioB B I[lepuoandeckoil cucteMe XMMHUYECKHUX SJIEMEHTOB
J.U. MenneneeBa nu 0COOCHHOCTH CTPOCHHUS aToMoB. Du3HYecKkHe CBOHCTBA HEMETAJIIOB.
ANOTpONUs HEMETAIJIOB (Ha pUMeEpe KUCIOpoaa, cepbl, pocdopa u yriepoaa). XUMUYECKHE
CBOHCTBa M NPUMCHEHHE BAKHEWIIMX HEMETaUIOB (TaJOreHOB, Cephl, a3oTa, Qocdopa,
yriaepoja M KPEMHHsI) M HUX COEAMHEHUH (OKCHIOB, KHCIIOPOJCOJEPKAIUX KHUCIOT,
BOJIOPOAHBIX coeuHeHni). [IpuMeHeHne BayKHEWIINX HEMETAJUIOB U MX COCTMHEHHN

11




M ®EJEPAJTBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/ILHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 12
XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMUYECKUX BEIIECTB (OKCHUIOB, THIPOKCUIIOB,
KHCIIOT, cojed M Ap.). 'eHeTndeckas CBsi3b HEOPraHWYECKHX BELIECTB, NMPUHAIEKAIUX K
pa3IMyYHbIM KjaccaM. 3aKOHOMEPHOCTH B U3MEHEHMH CBOWCTB IIPOCTHIX BELIECTB, BOJOPOAHBIX
COEIMHEHU, BHICIIMX OKCHJIOB ¥ THAPOKCUIOB
[IpakTnyeckune 3aHATHA
[TpakTruyeckas pabora Ne6. « DU3NKO-XUMHUECKUE CBOMCTBA HEOPTAaHMUECKUX BEIIECTB.
CocraBiieHHE YypaBHEHMM XMMHMYECKHX pEaKUUHd C Y4YacTHEM IIPOCTBIX M CIOXKHBIX
HEOpPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHUIOB META/IOB, HEMETAJNIOB U
aM(OTEpHBIX 2JIEMEHTOB; HEOPIraHUYECKUX KHCIIOT, OCHOBAaHUI U aM(pOTEPHBIX THIPOKCHUIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.
Pacuérhl Macchl BemecTBa MM 00bEMaA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
wii 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKUUH BEIIECTB, Pacdy€Thl Macchl (00BEMa,
KOJINYECTBA BEIIECTBA) MPOJYKTOB PEAKILINU, €CIIM OHO U3 BEIIECTB UMEET NpuMecH. Pemenue
NPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHWil Ha CBOWCTBAa, COCTaB, NOJy4deHHE U Oe3omacHoe
UCTOJIb30BAaHUE BAKHEHIIMX HEOPraHWYeCKHUX BeWEeCTB B ObITY M NpOo(decCHOHAIbHOU
JIESITEJIbBHOCTH YEJIOBEKA
Tema 2.2. Conep:xanue yueOHOro Marepuasa
Wnentnduxanus JlaGopaTopHble 3aHATHS OK 01
HEOPTARMHCCIUX BEMECTE JlaGopatopnast pabota No2 «MnenTudukanusi HEOPraHMIECKUX BEIIECTBY.
Pemenne 3kcriepuMEHTAJIBHBIX 3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAIUIOB, 110
pPacro3HaBaHUIO M TIOJYYEHHUIO COEIMHEHUN METalJIOB M HEMETalioB (B3auUMOJEICTBHE
THJIPOKCHU/IA ATIOMUHUS C PAaCTBOPAMM KHCIIOT U Ienouel,). neHtupukanus HeopraHudeckux
BELIECTB C MCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOWCTB, XapaKTEPHBIX Kaue€CTBEHHBIX
peakuuid. KauecTBeHHbIE peakiuu Ha Cyib(ar-, KapOOHAT- U XJIOPUI-AHUOHBI, HA KATHOHBI
METAJIJIOB U KATHOH AMMOHUS
Kontposbnasi padora 2 |CBoiicTBa HEOPraHMYECKHUX BEIIECTB (110 pa3aeiy 2)
Pa3nea 3. Teopernueckue 0CHOBbI OPraHMYeCKONH XUMHHU
Tema 3.1. Conep:xanue yueOHOro MaTepuasa OK 01
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M ®EJEPAJTBHOE TOCYOAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/ILHOE CMK
,7@ _ YYPEX[IEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
N «POCCUNCKUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA " CEPBVICA»
PrYTUC Aucm 13
Knaccudukanus, [Ipenmer opraHnyecKo XUMUU: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B MOJIyYEHUH HOBBIX

CTpOEHHE U HOMEHKJIaTypa
OpraHUYECKUX BELIECTB

BEIIECTB U MaTepuaiaoB. Teopus cTpoeHuss opraHuyeckux coeauHeHuidi A.M. bytneposa, eé
OCHOBHBIE TMOJIOKeHUs. CTpyKTypHBIE (OPMYJIBl OpraHMYeCKHUX BemecTB. ['omomnorus,
n3oMepust. XuMu4ecKasi CBsI3b B OPraHMUECKUX COSIMHEHUSX: KpaTHbIE CBSI3U, G- U TT-CBSI3U.
[IpencraBnenrne o kinaccuuKaMM OPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHMYeCKHX
COeIMHEHUI (cucTeMaThuyeckas) M TpPHUBHAIbHbIE Ha3BaHUS BaKHEUIINX MpeacTaBUTeNEH
KJIACCOB OPTraHUYECKUX BEILIECTB

Pa3znen 4. YriaeBoaopoanbl

Tema 4.1.
Yrnesomopoasl U HX
INPUPOAHBIE  HMCTOYHUKHU

Conep:xxanue yueOHOro MaTepuasa

[IpenenbHble YriIeBOAOPObl (AJIKaHBI): COCTaB U CTPOEHHE, FOMOJIOTMYECKUd psia. Metan u
3TaH: COCTaB, CTPOCHUE, (U3NYECKUE U XMMHUYECKHE CBOMCTBAa (peakuMu 3aMelIeHUs U
TOPEHMs), TOJYyUYEHUE U IPUMEHEHHE.

OK 01

HenpenenbHble YrIIeBOIOPOIbI (ATKEHBI, AIKAIUEHBI, ATKUHBI).

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUIN PsAMl. DTUJIEH W MPOMUJIEH: COCTaB, CTPOEHUE,
duznyeckue M XMMUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHUS, TaJOTCHUPOBAHUS,
TUJIpaTalliy, OKUCIICHUS U MOJIMMEpHU3allii) MOoJdy4YeHHe U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metunOyraaueH-1,3, XuMU4Ieckoe CTpOeHHE, CBOMCTBA (peakius
MoJIMMEpU3aliK), MpUMEHEeHHEe (s CHHTe3a MPUPOJHOTO U CHHTETHMUYECKOTO Kaydyka u
PE3UHBI).

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHH psA. AIETHICH: COCTaB,
XUMHUYECKOE CTpOeHHE, (U3MUeCKHMe M XUMHYECKHE CBOWCTBA (peakiuu TUAPUPOBAHUSA,
raJloreHUPOBaHUs, THApaTallMd TOpPEHus), TOJydyeHHe ¢  NOpUMeHeHue (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JIJIsi CBAPKH U PE3KU METAJJIOB)

ApomaTHuecKue YrieBoAopoIs! (apeHsl). beH3on u Tomyon: cocras, cTpoeHHe, puzndeckue u
XMMUYECKHE CBOMCTBA (PEaKIMK raIOTeHUPOBAHUS M HUTPOBAHMUS ), TIOJTYYCHUE M IPUMEHEHHE.
TokcHYHOCTH apeHOB (BiusiHHE OCH30JIa Ha OpraHU3M YeJoBeKa). [ eHeTndeckas CBS3b MEXIy
YTIEBOAOPOAAMH, IPUHAICKAITUMHE K PA3INIHBIM KJIACCAM.

[IpupomHbIe HICTOYHUKH YTIeBOA0ponoB. [IpuponHslil ra3 u momyTHeIe HedTsHBIE Ta3bl. HedTh
u e€ mpoucxoxaeHue. CrocoObl mepepaboTKu He(dTH: NMEPEeroHkKa, KPEeKUHr (TEpPMUYECKHH,
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KaTaluTHueckuil), mnuponu3. Ilpoaykrel mnepepaboTku He(TH, UX [pPUMEHEHHE B
IMPOMBIINIJIEHHOCTHU
1 B ObITy. KaMEHHBIH yToJIb ¥ TPOIAYKTHI €0 MepepadboTKu
Tema 4.2. Cozaep:kanue y4eOHOro MaTepuajia

Duznko-xuMuYecKue
CBOICTBA yIJIEBOJOPOIOB

JlabopaTopHbIe 3aHATHS

JlaGopaTtopnast pabota Ne3 «CBoicTBa yIiIeBOJOPOIOBY.

TpuBuanpHas ¥ MEXKAyHapOHAS HOMEHKIATypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI OMyUEHUS
yraeBogopoaoB. [lomyueHne sTuieHa W M3y4YEHHE €ro CBOMCTB. MojaenupoBaHuEe MOJEKYN U
XUMHYECKUX MPEBPAIlIEHUH YTIIeBOAOPOJIOB (HA MPUMEpPE dTaHA, ITUIICHA, alleTHUIICHA U Jp.) H
TaJIOTeHOPON3BOHBIX

OK 01
OK 07

Paznen 5. Kuciiopoaocoaepxkamme opranudeckne coeMHEeHUs1

Tema 5.1.
Cnuptsl. Oenon

Conep:kanue y4e0HOro MaTepuaa

[IpenenbHble OMHOATOMHBIC CHUPTHI (METAHOJI U 3TAHOJ). CTPOCHHE, (HU3HYECKUE |
XMMUYECKHE CBOMCTBA (pEaKIMK ¢ aKTHMBHBIMH METaJlIaMH, TaJIOT€HOBOJIOPOJIaMH, TOPEHHUE),
npuMeHeHne. BogopoIHbie CBA3M MEXIy MOJIEKYJIaMH COHPTOB. DU3HOIOTHUECKOE IeHCTBIE
METaHOJIa ¥ ATAHOJIA HA OPTaHU3M YeJIOBEKa.

MHOT0aTOMHbBIE CIIUPTHI (ITUICHTIIMKONb U TJIMIEPHH): CTPOCHHE, HU3NUCCKHE U XUMUYCCKUE
CBOMCTBa (B3aUMOJICMCTBHE CO IIEJIOYHBIMU METa/VIaMHM, KaueCTBEHHas pEakius Ha
MHOT0aTOMHBIE CHHUPTHI). DU3HOIOTHYECKOE JACHCTBHE HA OpPraHM3M 4eioBeka. I[IpuMeHeHue
rIMOepruHa U OTUJIICHTJIIMKOJIA.

®enon. CtpoeHHe MOJIEKYJbI, GU3HUSCKHE W XUMHUYECKHE CBOWCTBAa (peHosa. TOKCHYHOCTH
deHona, ero Gpu3MoIOruIecKOe ACHCTBHE HA OPraHn3M 4enoBeka. [Ipumenenue dhenomna

OK 01
OK 07

Tema 5.2.

Anbaeruasl.
Kap6oHOBBIE KHCTTOTHI.
Crnoxubie 3¢upbl

Conep:kanue y4e0HOro Marepuaa

Anblerupl M KeToHbl ((opMalbIeru, aleTaibIeru]], aleToH): CTpoeHHe, (u3ndeckue U
XUMHUYECKHE CBOWCTBA (PEaKLUM OKHUCIIEHHUS M BOCCTAHOBIICHHS, Kaue€CTBEHHBIE pEaKIINMN),
NOJy4YeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TPEJEIbHbIE KapOOHOBBIE KHCIOTHI (MypaBbUHas M YKCYCHas KHCIJIOTBI):
CTpOeHHUE, (HU3UUECKUe UM XHMHUYECKHE CBoWcTBa (0o0OuIuMe CBOMCTBA KHCIOT, peakuus

OK 01

14
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sTepuduKanmm), TMONydeHne u npuMeHeHue. CTeapuHOBass W OJIGMHOBAS KHCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT,
MX MOIOILIEE JICVCTBHUE.
Crnoxuble 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ aponu3 cinoxHbIX 3¢upoB. XKupsl.
I'maposus xxupoB. [Ipumenenune xupoB. bruosornueckas pojb KUPOB
Tema 5.3. Copep:xanue yueOHOro MaTepuasa
YrneBozbl YTieBoabl: cocTaB, KiacCH(PHKAIUSA yriaeBOJOB (MOHO-, JH- M Tojucaxapubl). [roko3a — OK 01
MPOCTEHINN MOHOCAaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (U3HYECKUE U XUMUYECKUE
CBOMCTBA TIIFOKO3BI (B3aummojeicTBue ¢ rumapokcugom menu (II), okucieHne aMMHUadyHBIM
pactBopoMm okcuaa cepebpa (I), BoccraHoBieHHe, OpOKEHHE TIIOKO3bI), HAXOXJICHHE B
pupojie, MPUMEHEHHUE TIIIIOKO3bl, OMOJOrHYecKas pOjb B JKU3HENEATENIbHOCTH OpraHu3Ma
yenoBeka. dorocunres. PpyKTO3a KaK U30MEP IIFOKO3BI.
Caxapo3a — mpeacTaBUTENb AMCAXapUI0B, THIPOJU3 caxaposbl, HAXOXKIEHHE B MPHUPOJIE U
MIPUMEHEHUE.
[Tonucaxapuapl: Kpaxmal U IEJUII003a KaK MpHpOoJAHble moiuMepbl. CTpoeHHe Kpaxmala U
[EJUTION03bI, (U3MYECKHe W XHMHYECKHE CBOHCTBAa Kpaxmamna (THAPOJIN3, KadeCTBEHHAas
pPEaKIHsI C HOJIOM)
Tema 5.4. Conep:xanne y4eGHOr0 MaTepuaJia
DH3HKO-XHMHIECKHE TIpakTHYecKue 3aHATHS OK 01
CBOMCTBa
[Ipaktnueckass pabora No7. «HomeHkmaTypa KHCIOPOAOCOAEPKAIUX  OPraHMYECKHUX
KHUCIIOPOIOCOEPIKAIIINX .
COCTMHEHUI.
OPTaHIHCCRHX T i OBl TIONy4YeHUS
. PUBHAJIbBHASL U MEXKIyHApOHAsi HOMEHKIIATypa, XUMUYECKHUE CBOMCTBA, CIIOCO y
COC/IHEHHH CUpPTOB U (EHOJIOB, KApOOHOBBIX KHUCIOT U 3(UPOB, albJIErHI0B U KeTOHOB. CocTaBieHHE
CXeM peakuuii (B TOM YHCIE MO MPEATIOKEHHBIM IIETIOYKaM MPEeBPAICHHH ), XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKAIINX OPTAHNYECKUX COSTUHEHUN
[TpakTuyeckas pabora Ne8. «Xumuueckue u (pU3MUECKUE CBOMCTBA KHCIOPOIOCOIAEPIKAIIUX
OpPraHUYECKUX COCTUHEHUS.
[IpoBenenue, HAOMIOJEHUE W OMUCAHUE JIEMOHCTPAIMOHHBIX OTBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHBIC PEaKIMKM OJTHOATOMHBIX CHUPTOB (OKHCIEeHHE dTaHona okcuaoMm menu (I1)),

15
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MHOTOQTOMHBIX CITUPTOB (B3aUMOJIEHCTBHUE ThuliepuHa ¢ ruapokcuaom menu (I1)), anpaerugos
(okucieHne aMMHUayHBIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wMemu (1),
B3aUMOJICHCTBUE Kpaxmala ¢ HOJOM), U3YUEHUE CBOMCTB PacTBOPa YKCYCHOM KHUCIOTHI

Pa3znen 6. A3oTconepxainiue OpraHnyecKkue coeIuHeHust

Tema 6.1. Copep:xanue yueOHOro Marepuasia
AMHHBL. AMUHBI: METHJIAMUH — IPOCTEHIINI MpeICTaBUTEIb aMHUHOB: COCTaB, XMMHUYECKOE CTPOCHHE, OK 01
AMHHOKHCITOTBI. bu3znyYecCKre 1 XUMUYECKHE CBOMCTBA, HAXOXKCHHE B IPUPOJIE.
benku AMUHOKHCIIOTHI KaK aMm(OTepHbIe OpraHHYecKue coenuHeHus. Duzndeckne M XUMHYECKHE
CBOWMCTBA aMUHOKMCJIOT (Ha HpUMepe IJMLMHA). buojoruyeckoe 3HaueHHE aMHHOKHUCIIOT.
IlenTuael.
benku kak mpupoanbie nojgumepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OENKOB.
XUMHUYECKHE CBOMCTBA OCITKOB: THAPOIIHN3, ISHATYPAIlHsl, KAYeCTBEHHBIC PEaKIIMU Ha OCIKU
Paspnen 7. BeICOKOMOJIEKY IS PHBIE COCAUHEHNUSA
Tema 7.1. Copaepxxanue y4eOHOIro marepuaJia
TlnacTMaccer. IpaKTHYeCKHE 3aHATHSI
Kayuyku. Bonokna [Tpaktnueckass pabora Ne9. «CuHTe3, aHaM3 W KIACCHU(PUKAIMSI BBICOKOMOJICKYJISIPHBIX OK 01

COCAMHEHU I

OCHOBHbIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHss MOJEKyJspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOTUMEpU3aLHsl U MOJUKOHACHCALINS.
O3HakomiieHHE ¢ 00pa3lamMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, Kay4yKOB:
1acTMacchl (MOJMATUIICH, TOTUIIPONUICH, TOTUBUHIIXJIOPU, MTOJIMCTUPOI); HATYpaJIbHBIN 1
CHUHTETHYECKHE KayduyKu (OyTaJMEeHOBBIM, XJIOPONPEHOBBII W HW30NPEHOBBII); BOJOKHA
(HaTypanbpHBIE (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),
CUHTETUYECKHE (KAPOH U JIABCaH)

KonTpoasnast padora 3

CrpyKTypa 1 CBOICTBa OpraHM4eCKHX BellecTs (1o pazaenam 3-7)

IIpodeccHOHATBLHO OPHEHTHPOBAHHOE COEPIKANME (COAePKAHNE NPHUKIATHOIO MOLYJIs1)"

Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBEHHOM A€ TEJIbHOCTH YeJI0BEKA
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Tema 8.1. Copep:xanue yueOHOro Mmarepuasa
XMMHYECKHE TEXHOIOTHH [TpaBmiia KOJOTHYECKH IIEIECOO0PA3HOrO MOBEIACHUS B OBITY W TPYIOBOU JEATEIHHOCTH B OK 01
B HOBCCIHEBHOM |jjesix  COXpaHEHMsI CBOETO 370POBbsS W OKPYXKAIOUICH NPHUPOTHOW Cpelbl, OMACHOCTb OK 07
H npO(ECCHOHANBHOM |gosneiicTBUs  HA  IKUBBIE OpraHM3Mbl OpPraHMYECKUX BEIECTB OTAEIbHBIX KJACCOB

ACATCIIBHOCTH 4YCJIOBCKA

(YyrneBomopobl, CHOUPTHI, (EHOJBI, XJIOPOPTraHUYECKHE MPOU3BOJAHBIC, aNbICTUIABI U [p.),
IIOKa3aTellb MPEEIbHO JOIYCTUMON KOHLIEHTPALUU U €r0 UCIIOJIb30BaHNE.

Ponp xumum B 00ecre4eHUH SKOJIOTHYECKOH, PHEPreTUYeCKOW M MUIIEBOM 0e30macHOCTH,
Pa3BUTHUM  MEIUIIMHBI, CO3JaHUM HOBBIX MaTepHaJioB (B 3aBUCMMOCTH OT BHJA
npodeccCHOHaNbHOM  JEeATEIbHOCTH), HOBBIX MCTOYHHUKOB JSHEpPruu (ajibTepHATHBHbBIC
UCTOYHMKU HHepruu). [loHsATHE O Hay4YHBIX METOJAaX IMO3HAHMS BEHIECTB U XUMHUUYECKHX
peakuuii. IlpencraBienus o0 oOMMX HAYYHBIX HPUHLHUIAX MPOMBIIUICHHOTO MOIyYeHUs
BOKHEUIIINX BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHOM KUCJIOThI, METAHOJIA).
XuMHUs H 370pOBbE UENOBEKa: IMpaBwia O€30MacHOr0 WCMHOJIb30BAHUS JIEKAPCTBEHHBIX
pernapaToB, OBITOBOWM XMMHH B IIOBCEAHEBHON KH3HU

IIpakTHYeckue 3aHATHSA

[Tpaxktnueckas pabora Nel(. «IIpuMeHEeHHE XMMHYECKHUX BEIIECTB M TEXHOJOTUH C y4EeTOM
Oymy1ieit mpodecCHOHANTBHOMN IeITeTLHOCTIY.

Pemenne kelic-3amau Mo TeMmMaM: MHILIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS,
BAKHEUILINE CTPOUTEIBHBIE M KOHCTPYKLIHMOHHBIE MAaTEPHUAIIbl, CEIbCKOXO35AHCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMUKa, MaTepHallbl Ul 3JIEKTPOHUKH, HAaHOMAaTepHabl,
TCKCTUJIBHBIC BOJIOKHA, HCTOYHWUKHU OSHCPruH, OPraHUYCCKHUC U MHUHCPAJIBbHBIC yz[06peHmI,
JICKapPCTBEHHbIE M KOCMETUYECKHUE Mpenaparhl, ObITOBas XHUMHsI, MAaTEPHAaIIbl U3 HCKYCCTBEHHBIX

' B pamkax wacoB [IOC MOryT GBITH MPOBENEHBI MHTETPUPOBAHHBIE 3aHATHS C YYETOM COJEPIKATENBHBIX MEKIPEIAMETHBIX CBA3€H 10 JIBYM M Ooyee 0OIIe06pa3oBaTelbHbIM

JUCHUIIIINHAM:

®dusnka: marepusi, JHEPTHsl, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, NOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPTEeTUIECKHH YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (pU3NUECKHE BEITMUUHBI U €JMHUIIBI UX U3MEPEHUsI, CKOPOCTb.
buonorus: knerka, opranusM, ouocdepa, sxocucrema, 0OMEH BELIECTB B OpraHu3Mme, (pOTOCHHTE3, MaKpo- ¥ MHKPOIJIEMEHTHI, BUTAMHHBI, OMOJIOTHYECKA aKTUBHBIC BEIECTBA
(6emnxu, yrineBoabl, XKUPHI, PEPMEHTHI).

['eorpa¢us: MUHEpaIIBl, TOPHbIE ITIOPOJIBI, ITOJIE3HbIE HCKOIIaeMble, TOIUIUBO, PECYPCEL.
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1 CUHTCTUYCCKHUX BOJIOKOH.
3ammra: IlpencraBieHue pe3yiabTaTOB pEIICHUS Kelc-3amad B (opMe MUHU-IOKIazna
(TomycKaeTcs MCNOb30BaHue TpadUIeCKIX U MPE3CHTAIMOHHBIX MaTEPHUAIIOB)

IIpomeskyTOoUHAs aTTecTALMSA 10 AUCHHUIIMHE (1M PepeHIUPOBAHHBIN 3a4eT)

Bcero

46
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3. MeToauvecKkue yKa3aHUs MO MPOBEAEHUI0 MPAKTHYECKHUX 3aHATHH/JIa00paTOPHBIX
pador

OcHoBormonararomuM TpebOBaHWEM K pe3ylbTaTaM OCBOCHHUS XUMHH  SIBISIETCA
c(OPMHPOBAHHOCTD y 00YYAIOIIMXCS YMEHHUIA UCCIIEI0BATh XUMUYECKHE MTPOIECCHI U SBJICHUS, B
YACTHOCTH, IJIAHUPOBATh U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI, UCCIIEeIOBaTh BEUIeCTBa U
MPOBEPATH TUIIOTE3bI, UHTEPIPETHPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB, IPOBOJUTH PACUYETHI T10
XUMHYECKUM (OpMyJiaM U YpPaBHEHHSIM XUMHUYECKHX DPEaKIMi, TPOrHO3UPOBATH MOCIEICTBHUS
XMUMUYECKUX TMPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX IpoleccoB. JlabopaTopHbie paboTHI
COCTaBIISIIOT BAXKHYIO YacTh Y4eOHOro Mpoliecca o XMMHUU U HallpaBiIeHbl Ha (OPMUPOBAHUE Y
00yJaromuxcss MPaKTUYeCKUX YMEHHUH, B T.4. CIIOCOOHOCTEH YCTaHABIMBATH CBSI3U MEXKIY
TEOPETUUECKUMH MOJIOKESHUSIMH U IKCIIEPUMEHTATbHBIMU JTaHHBIMH.

KauecTBeHHOE BBITIOJIHEHUE JTA0OPATOPHBIX PabOT TpedyeT HANHUUs y OOydaromuXxcs He
TOJIbKO COOTBETCTBYIOIIMX MPAKTUYECKHMX HABBIKOB (COONIOJICHHE TEXHUKHU O€30MacHOCTH,
cOOpKa YCTaHOBOK, IIPUTOTOBJICHUE PEAKTUBOB U TIP.), HO U 3HAHUI TEOPETUUECKOTO MaTrepHasa
[2, 3]. OmHuM w3 cmocoOOB TOBBIMICHUS 3(P(HEKTUBHOCTH BBITIOJHEHHS O0yYarONUMUCS
7a0opaTOpHBIX paldOT SABISETCA TPEICTABIEHHE METOJMYECKUX PEKOMEHIAIMA 10 HX
BBITIOJTHEHHIO B BUJIE CIIEIIUAIBHBIM 00pa30oM O(OPMIIEHHBIX HHCTPYKLUH [4].

CopnepxaHue XoAa BBIMOJHEHUs Ja00paTOPHON pabOTHl MOXKET OBITh MPEACTABICHO B
dbopMe TabIuUIIBI, COCTOSIIEN U3 HECKOJIBKIX CMBICIIOBBIX OJIOKOB:

1. Boripocs! 1 3a1aHust 1Sl TOJTyYEHHsI JOMyCKa K BBITIOJTHEHUIO JIAOOPaTOPHON pabOTHI.

2. O6opyioBaHME U MOCYa, PEAKTUBBI.

3. OnucaHue KaXJIOro OIIBITa, 3allJJaHUPOBAaHHOIO B JabopaTopHOll pabote, B BUIE
ITOPUTMa BBIMOJIHSAEMBIX B XOJ€ OJKCHEpUMEHTa JeHCTBHI (TOCIeI0BaTENIbHOCTH IIIaros,
KaQKJIbIN U3 KOTOPBIN OMHUCHIBACT 3aBEPIIICHHOE IEHCTBHE).

4. Bompochl U 3ajaHUs K OINBITaM, UMEIONINE CBOEH 1IeTbI0 aKIIEHTUPOBAaTh BHUMAaHHE Ha
TEXHHKE O0€30MacHOCTH, OCOOCHHOCTSX IPOTEKAHMs 3KCICpUMEHTa, aHaimu3e, o0paboTke u
000CHOBAaHUH MOJTYUYEHHBIX Pe3yJIbTaTOB.

CTpyKTypupOBaHUE U TpejicTaBlieHne WH(popMamuu o J1abopaTOPHOU padoTe TMOMOXKET
00y4JarmuMcs pU MOATOTOBKE K 3aHATHIO, aKTUBU3UPYET MX MO3HABATEIBHYIO JESTEIBHOCTD
BO BpEMsS €€ BBINOJIHEHMS, a TaKK€ I103BOJIUT BBICBOOOJUTH JIONOJHUTEIBHOE BPEMsI Ha
MIPOBEJICHUE 3aIJIAHUPOBAHHBIX OMBITOB, 0OJiee JIETANbHBIN aHAIU3 MOJTYYEHHBIX PE3yJIbTaTOB U
peduiekcuro.

[IpakTUKO-OPUEHTUPOBAHHbIE  SBJSIOTCS  OJAHMM M3 CHOCOOOB  peanu3aliu
npoeCCHOHATIBPHON MOJATOTOBKM B JUCHUIUIMHE «XHUMHUs». [IpaKTHKO-OpUEHTHPOBAHHBIE
3aJ]aHus BKIIOYAIOT HH(GOPMALIUIO «U3 KU3HW» U HAMIPABJICHBI HAa BBISIBICHUE 3HAHUN CTYJIEHTOB
00 okpyxarmeM Mmupe, GOpMHpPOBAHHE MPAKTUYECKHX YMEHHUH W HABBIKOB, B TOM YHCJE C
MCIIOJIb30BAaHUEM 3JIEMEHTOB MpodeCcCHOHAIbHOU AedaTenbHoCTU. [Ipu BBIMIONHEHUE MPAKTUKO-
OPUEHTUPOBAHHBIX 3aJlaHUM CTYJIEHTHl HE TOJIBKO PEUIalOT JIMYHOCTHO-3HAYUMBbIE IIPOOJIEMBI C
MCIIOJIb30BaHUEM MPEIMETHBIX 3HAHUM, HO U OCBAMBAIOT SJIEMEHTHI OOIIMX KOMIETEHIIUH.

[lenp NMpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN — IIOIPYKEHUE» B PEIICHUE <GKU3HEHHON
3ajaud. Marepuaibl JUisi COCTaBIIEHUS] TaKMX 3aJaHUN JOJDKHBI OBITH B3ATHI U3 OKPYXKaromIen
JEMCTBUTENFHOCTH, JOJDKHBI OBITh MHTEPECHBI 00YYArOIIUMCS U JOJDKHBI MOTUBUPOBATh WX HA
MOKCK BapUAHTOB PEIICHUH.

C TOYKkM 3peHHUs HANpPaBICHHOCTH TPAKTHKO-OPHEHTUPOBAHHBIC 3aJaHUUS [JENAT Ha
3aJlaHusl, CBSI3aHHBIE C JKU3HBIO, NMPAKTHUECKOW AESITeThbHOCTHIO, HA 3aJaHHs «KUTEHCKOro»
COJepXKaHusA, Ha 3aJaHus NPO(GOPUEHTAMOHHOW HANpaBICHHOCTH, CBA3aHHBIE C Oymymiei
poheccuoHaNbHOM AesITENIbHOCTDIO.
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Kpome Toro, mo ¢dopme moucka pelieHus MpakKTUKO-OPUEHTHUPOBAHHBIEC 3aJaHHsI MOXKHO
pa3aeNnTh Ha TEOPETUYECKUE, PACUETHBIE U HKCIIEPUMEHTAIbHO-TEOPETUUECKHUE.

Pemenne TeopeTHUecKHX 3aJaHUil TO3BOJSET pa3BUBATh JIOTUYECKOE MBIIIICHHE,
(dbopMHpOBaTh MOHATUHHBINA anmapaT, CBSA3BIBATH TEOPETHUYECKOE 3HAHUS IO AUCHUIUIMHE C UX
MIPUMEHEHHEM B HOBOW CUTYallUH.

B pacuerHbix 3amauax oOydarommuecsi YCTaHABIMBAIOT 3aKOHOMEPHOCTH, CBSI3U MEXIY
BEJIMYMHAMU, HCTIONb3YsI MOAXOAAIIUN MaTeMaTUYECKUl anmapar.

[Ipu BBIMOTHEHUU SKCHEPUMEHTAIBHO-TEOPETHUECKUX 3alaHUH 00YJarOIUecs] ONBITHBIM
MyTeM Ha OCHOBE 3HAHUI pelIaloT MPaKTUYECKUE 3a1a4H.

Cnemyer OTMETHTh OCOOEHHOCTH IPAKTHKO-OPHEHTHPOBAHHBIX 33134, KOTOPHIE
HEOOXO0IMMO 3aKJIabIBATh MPU UX MPOEKTUPOBAHUU:

— HaJM4Yue TMO3HABATEIBHOHN, MPOGECCHOHATHHON, COMMAILHOW 3HAYMMOCTH, KOTOpAas |
MOTHUBHPYET 00yUarOIIUXCS;

— HaJM4YUE CIOKETa, CHUTYallud WIN MPOOIEMBI, ISl pa3pemieHuss KOTOPOiH HEoOXO0IMMO
MCIIONIb30BaTh 3HAHUSA, YMEHHS U3 Pa3HBIX MPEeIMETHBIX 00JacTeil WU U3 JKU3HU, HA KOTOpHIE
HET SIBHOTO yKa3aHMs B TEKCTE 3a]1auH;

— CBSI3b € 00JIaCThIO MPUMEHEHUS pe3yibTaTa, OJYyYEeHHOTO NP PEIICHUN 3aJauH.

Kaxk npaBuio, npakTUKO-OpUEHTUPOBAHHOE 3a/1aHUE UMEET CIIEAYIOUIYIO CTPYKTYpY:

— Ha3BaHUE 3aJaHMUS;

— BBeJCHHE B MpoOieMy (OMHCAHHWE >KU3HEHHOW cuTyarnuu (mpoOiaemMbl), JTUYHOCTHO-
3HaYUMOT0 BOIIPOCa);

— UCTOYHHUKH HH(pOopMaIyu (TeKcT, Tabiuma, rpaduk, CTaTUCTUYECKUE JaHHBIC U 1Ip.);

— ¢opMyIIMpOBKa 33aHUS;

— TpeOOBaHUS K MPEACTABICHUIO pe3ybTara ((hopMaT/BUL).

Jlnsg pa3paOoTKu MpaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN HEOOXOIUMO:

1. OnpenenuTs pe3ynbraT 00y4deHus, Ha (OPMHUPOBAHKE WIIHM MPOBEPKY KOTOPOTO OyneT
HAIpPAaBIICHO 3a/1aHUE.

2. CopmynupoBaTh BBeJeHHE B mpoOiemy (TpeacTaBiisieT co0Oi ONMUCAHWE CUTYaIlHH,
KOTOpasi MOKET BCTPETUTHCS B MTOBCEHEBHOM KU3HU, B OBITY, B 00IIECTBE, HA MPOU3BOJICTBE U
T..). BBenenwe B mpoOieMy MJODKHO OBITh KpPaTKUM M €MKHM, OPHEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO IPYMITY O0yUYaOIIUXCS.

3. ChopmynmupoBaTh OJHO WM HECKOJIBKO 3aJaHui Ui oOydaromuxcs. B 3amaHusx
JOJIKEeH OBITh OTpeesieH MOPSAIO0K AeUCTBUM, KOTOPOMY JTOJIKHBI CIeI0BaTh 00ydJaromuecs mpu
UX BbINOJHEHUH. DOpMYyJIUpOBKAa 3aJaHUN JIOJDKHA COOTHOCUTBCS € HMHCTPYMEHTOM HX
MIPOBEPKHU: BCE, 3allJIaHUPOBAaHHBbIE 3aJaHMs JOJDKHBI OBITh olleHeHbl. Kak 3amaHusi, Tak |
TpeOOBaHUSI K MX TPEACTABICHUIO JOJDKHBI OBITH C(HOPMYIHMPOBAHBI TMOHSITHO M YETKO, HE
JIOTYCKaTh PA3IMYHBIX BAPUAHTOB TOJIKOBAHHS O0YYaIOIIMMHUCS.

4. TlomroroButs HH(POPMAIUIO, HEOOXOAMMYIO IS BBIOJHEHHS 3aJaHUN (TEKCTHI,
TabnuIbl, rpadukyu, BHUIEO, CTATUCTUUECKHE NaHHBIE U T.1.). TpeOoBaHUS, MPEIbSBIIEMbIE K
HCTOYHHUKAaM UH(POPMALIUU:

— JI0CTaTOYHOCTH (COIEPKUT BCIO HEOOXOAMMYIO HH(MOPMALMIO 7S BBIIOJHEHHUS
3a1aHui);

—3($eKTUBHOCTH (ITO3BOJISIET BHIMOIHUTD 3a/1aHNE IPU MUHUMANBHBIX 3aTpaTax);

— COOTBETCTBYET BO3pACTy 0OyJaIOLINXCS;

— COJEP>KUT MO3HABATEIbHYI0, UHTEPECHYIO (HOBYIO) /JIsl 00yUaromuxcst UHHOpMAaIIUIO.

3.1. TemaTuka u coepkaHue NMPAKTUYECKUX 3aHATHII/1a00paTOPHBIX padoT
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Ilpakmuueckoe 3anamue 1.
Tema 1.1: OcHOBHbIE XMMHU4YeCKHe NMOHATHS U 3aKOHbI, CTPOCHHE ATOMOB XHMHYECKHX
3J1eMEHTOB

Conep:xkanue: OTHOCUTENbHBIE aTOMHAas M MOJEKyJspHas Macchl. MounspHas Macca.
KonuyecTBo BemecTBa. MaccoBast 1oJisi BemecTBa. 3akoH ABoraapo. MoJspHbIil 00beM Ta30B.
OtHOocuTeNbHAs IJIOTHOCTh Ta30B. PacueTsl MO ypaBHEHHSIM XUMHUYECKHX pPEaKIHil ¢
WCITOJIh30BAaHUEM MAaCCOBOW JOJM BEIIECTBA, 00heMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BelleCTBa

Ilpakmuueckoe 3auamue 2.
Tema 1.2. [lepuoanyecknii 3akon u tadsuua /.. Menaeneesa

Conep:kanue: Ilepuonuueckas cucrema xumudeckux osnementoB J[[.M. Menneneena.
@usnueckuil cMbica [lepuoauueckoro 3akona JI.M1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB XHMMHYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX MU CIOXHBIX BEIIECTB B
COOTBETCTBUM C IIOJIOXKEHMEM XMMHMUYECKOro nayieMeHTa B llepuonnueckoil cucreme.
MupoBo33peHueckoe W HaydyHoe 3HaueHue Ilepmoagmveckoro 3akona J[.M. Menpgeneena.
ITpornosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemienne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM HA  XapaKTCPU3ALHIO
XUMHUYECKHUX AJIEMEHTOB «Merannuueckue / HEMETAJIMYECKHE CBOIICTBa,
ANIEKTPOOTPHULIATEIBHOCTE XMMHYECKHX JJIEMEHTOB B COOTBETCTBUM C HX DJIEKTPOHHBIM
CTPOCHMEM M IIOJIOKEHUEM B IIEPUOJAMYECKOM CHUCTEME XUMHUYECKHUX »dieMeHtoB JI.M.
Menpeneesay

Ilpakmuueckoe 3anamue 3.

Tema 1.3. CTpoenue BeniecTBa 4 NPUPOAA XUMUYECKOH cBsI3u. MHOroo0pasue BeiecTn
Copepxanue: [lemoHCcTpanys Mojelel KpUCTAIIMYECKUX PEIIETOK: HOHHOM (XJI0puA HATpus),
aTOMHOU (TpaduT W anma3s), MOJCKYJSIPHOW (YTJIEKHCHBINA ra3, U0JI), METAJUTMYECKON (HATpHA,
MarHuii, Mezp). Pemienue mpakTHUecKUX 3aJaHHi Ha COCTaBJICEHUE 3JIEKTPOHHO-TPAa(UUYECKUX
dbopmy 251eMeHTOB 1—4 reproi0B

Ilpakmuueckoe 3anamue 4.

Tema 1.4. Kuaccupukamusi, HOMEHKJIATYpa M CTPOEHHE HEOPraHM4YeCKHX BellecTB
Conep:xanue: HomeHknaTypa HEOPraHMYECKUX BELIECTB: Ha3BaHHE BEIECTBA MCXOMIS U3 UX
XUMHYECKOH (OpMYIIbI HIIM COCTABIIEHUE XUMUYECKON OPMYJIIBI UCXO/ISl U3 Ha3BaHUS BEIIECTBA
o mexxayHapoHoi (MFOITAK) wnu TpuBHanbHON HOMEHKIIATYpE.

Pemenue nmpakTudeckux 3aJaHuil Mo KiaccuPpUKaIi, HOMEHKIATYpe U XUMHYECKUM (hopMyiam
HEOPTraHWYECKUX BEHIECTB PA3JIMYHBIX KJIacCOB (yrapHbIl ra3, yTJIEKHCIbId ras3, aMMHAaK,
ramieHasi U3BeCTb, HeraileHas H3BeCTh, MHUThEBas cola M JIPYrHX): Ha3bIBaTh M COCTAaBISATH
(hOopMyJIBI XUMUYECKUX BEUIECTB, ONPEIEISITh MPUHAIICKHOCTH K KJIaccy.

HcTounuku xumuueckoil wHoOpMaiuu (cpencts mMaccoBod umHbopMmaiuu, cetb VHTepHET u
npyrue). [louck nHpOpManmu 1Mo Ha3BaHUAM, HICHTH(PUKATOPAM, CTPYKTYPHBIM (hopMyTaMm

Ilpakmuueckoe 3anamue 5.

Tema 1.6. CkopocTh XUMHYECKHX peaKuil. XuMHYecKoe paBHOBecHe

Copnep:kanue: PemieHue NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHU Ha aHanu3 (PaKTOpOB,
BIMSIOUIMX Ha W3MEHEHHE CKOPOCTH XUMHUYECKOM peakuuu. 3aBUCHMOCTb CKOPOCTH
XMUMUYECKON peaklUuu OT MPUCYTCTBHS KaTaau3aTopa Ha IMpUMEpE pPa3IoKEHHs MepoKcHUia
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BOJIOPOJIa C TOMOINIBIO TUOKCH/Ia MapraHlia U KaTajasbl. Perienre npakTuKo-OpHeHTUPOBAHHBIX
3alanuii Ha nipuMeHenue mpuHimna Jle-lllarense nns HaXOXKACHUS HAMpPABICHUS CMEIICHUS
paBHOBECHS] XMMUYECKOI peakuy U aHaiu3 (pakTopoB, BIUAIOMIMX HA CMEIICHHE XUMUYECKOTO
paBHOBECHs

Ilpakmuueckoe 3anamue 6.

Tema 2.1. DU3UK0O-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTB

Conep:xanue: CocraBiieHHE YpPaBHEHHH XUMHUYECKMX PEAKIUNA C y4YaCTHEM TMPOCTBIX H
CJIO’KHBIX HEOPTaHWYECKUX BEIIECTB: META/UIOB M HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJLIIOB
1 aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUUYECKUX KHUCIIOT, OCHOBAaHHMA U aM()OTEPHBIX THIPOKCHUIOB;
HEOPTraHWYECKHUX COJICH, XapaKTEPHU3YIOIIUX UX CBONCTBA.

Pacuéter Maccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BbEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIUHU BEIIECTB, pacu€Thl Macchl (00bEMa, KOMMYECTBA
BEILIECTBA) MPOAYKTOB PEaKlUU, €CJIM OJHO U3 BEIIECTB MMEET IMpuMecH. PelieHne npakTuko-
OPHEHTHPOBAHHBIX 3aJIaHMA Ha CBOMCTBA, COCTaB, MOJyYEeHHE W O€30MacHOE HCIOJIb30BAaHUE
BOXHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY U MPOPECCHOHATBHOMN JIeITeTLHOCTH YeTIOBEKa

Ilpakmuueckoe 3anamue 7.

Tema 5.4. Pu3nKo-XUMHYECKHE CBOICTBA KMCJIOPOI0COAEPKANIMX OPraHMYeCKNX
cOoeIMHEeHU I

Conepxxanue: TpuBuanbHas U MEXAyHapoJgHAas HOMEHKIATYpa, XWUMHUYECKHE CBOMCTBA,
CHOCOOBI TIOYYEHHUS! CHUPTOB U (DEHOJOB, KapOOHOBBIX KHCIOT W 3(HPOB, aabACTHIOB M
keToHOB. CocTaBieHHME CXeM peakuuid (B TOM 4YHCIEe MO TMPEAIOKEHHBIM IIeTOoYKaM
MpEBpaICHHI),  XapakTEePU3YIOUMX  XUMHUYECKHE  CBOMCTBA  KHCIOPOIOCOJEP KAIIUX
OpPraHUYECKUX COCAMHEHUN

Ilpakmuueckoe 3anamue 8.

Tema 5.4 PU3UKO-XHUMHYECKHE CBOMCTBA KHCJI0POI0COAEPAKALIAX OPTraHNYECKHX
coeIMHEeHU I

Conep:xanue: IIpoBeneHue, HaOMOIEHHNE U ONMUCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CHHPTOB (OKUCIICHHE TaHOIAa OKCHIOM MEIn
(II)), MHOrOATOMHBIX CHHPTOB (B3auMojeicTBUE ThuiepuHa c rtuapokcugom wmenu (II)),
aJIbJIETUJI0B (OKHCJIEHHE aMMHUA4YHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcugom meau (I1),
B3aMMO/IEIICTBHE Kpaxmalla C HOJIOM), U3yUEeHUE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI

Ilpakmuueckoe 3anamue 9.

Tema 7.1 IInactmaccel. Kayuyku. BosnokHa

Copepxxanue: OCHOBHbIE TOHATHS XHMHUU BBICOKOMOJEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpEedHss MOJEKYJsApHas Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEAMHEHUH — TOJUMEpU3alus Hu
MOJINKOHICHCALUS.

O3HakoMyIeHHE ¢ 00pasllaMy MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB:
IUIaCTMACCHI (TIOJIMATUIICH, MOJIMIPONUIICH, MOJIUBUHUIXJIOPU, TOJUCTHPON); HATypalIbHbIM U
CUHTETHYECKHE Kayuyyku (OyTaaueHOBBIH, XJOPONPEHOBBII M HW30NPEHOBBIN); BOJOKHA
(HaTypasibHBIE (XJIONOK, IIEPCTh, MIENK), HMCKYCCTBEHHBbIEC (ALETaTHOE BOJIOKHO, BHMCKO3a),
CUHTETHYECKHE (KaIpOH U JIABCaH)

22



eSS @OEIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IKETHOE OBPA3OBATE/ILHOE CMK
2 _ VYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
‘!\@ «POCCUMNCKUNUN TOCYOAPCTBEHHBIV YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»
PrYTUC Aucm 23

Ilpakmuueckoe 3anamue 10.

IpodeccnonabHO OPMEHTHPOBAHHOE COAEPKAHME

Tema 8.1 Xumudeckne TEXHOJIOTHH B MIOBCEAHEBHON U MPOQPECCHOHATBHON AEITETbHOCTH
YeJIoBeKa

Copepxxanue: Pemienue keiic-3a1a4 o0 TeMaM: IUILEBbIE MPOIYKThI, OCHOBBI PAl[MOHAIBHOIO
MUTaHUS, BaKHENUIINE CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE MaTE€pPHAIbl, CEIbCKOXO3SIIICTBEHHOE
IIPOM3BOJCTBO, KPAaCKH, CTEKJIO, KE€paMMKa, MaTepuaibl Ui 3JIEKTPOHUKHU, HaHOMAaTepHUalbl,
TEeKCTUJIbHBIE BOJIOKHA, HCTOYHHKH DJHEPIHM, OpPraHMYECKHe W MUHEpajbHble yI00peHus,
JIEKapCTBEHHbIE U KOCMETHYECKHE TpenapaThl, ObITOBAast XMMHUsI, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra: IlpencraBneHue pe3ysibTaTOB pEUICHUs Keic-3amad B ¢GopMe MHUHH-IOKIana
(omyckaeTcs UCIONB30BaHUE TpadUUeCKUX U MPE3EHTAMOHHBIX MaTEPHUAIIOB)

Jlabopamopnoe 3anamue 1.

Tema 1.7. PacTBOpBI, Teopusi 3JIEKTPOJIUTHYECKON JUCCONUALMU U HOHHBI 00MeH
Conep:xanue: JlabopaTopnas padora Nel «IIpuroroBiennue pacTBOpPOBY.

IIpuroroBneHue pacTBOPOB 33JaHHON MacCOBOM 10JI€M paCTBOPEHHOIO BELIECTBA, IIPOBEICHUE
peaxkiuii HOHHOTO OOMeHa, ompeieNieHUue Cpeibl PACTBOPOB BELIECTB C MTOMOIIBIO
YHUBEPCAJIBHOTO HHAMKATOpa (KUCIas, HEUTpanbHas, eJ0uHas). 3a1aHNus Ha COCTABICHHUE
MOHHBIX peakuuid. Pemenne npakTMKO-OpUeHTUPOBAHHBIX PACYETHBIX 33JIaHUN HA PacTBOPHI,
UCTIONIb3yeMble B OBITOBO M MPON3BOACTBEHHOMN EATEIILHOCTH YEIOBEKA

Jlabopamopnuoe 3anuamue 2.

Tema 3.3. UnenTudukanus HeOpraHM4yecKMx BemecTn

Conepxxanue: JlabopatopHast pabora Ne2 «neHTudUKaLNsI HEOPTAHUUECKUX BEIIECTBY.
Pemmennie skcriepuMEeHTANBHBIX 3374 [0 XUMUYECKHM CBOWCTBAM METAJIJIOB U HEMETAIJIOB, IO
pacro3HaBaHUIO U TMOJIYYEHUIO COEIWHEHUW METAJJIOB W HEMETauioB (B3aMMOJEHCTBHE
THJIPOKCH/Ia ATIOMHUHHMSI C PACTBOPaAMH KHUCJIOT M IIeNo4eid, ). Mnentudukanns HeopraHmueckux
BCIICCTB C HCIIOJB30BAHUEM UX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOfICTB, XAapPaKTCPHBIX KAYCCTBCHHBIX
peaknuii. KauecTBeHHbIE peakiMu Ha cyibdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha KATHOHBI
METAJIJIOB U KaTUOH aMMOHU S

Jlabopamopnuoe 3anamue 3.

Tema 4.2. Pu3nko-xuUMHUYECKHE CBOICTBA yIJI€BO0POA0B

Conepxxanue: JlabopaTopHas padora Ne3 «CBoiicTBa yriieBOAOPOIOBY.

TpuBuanpHas U MeXIyHapoaHas HOMEHKIATypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI MONTYYECHUS
yrieBogopoaoB. IlomydyeHue 3TwieHa U U3yYEHHE €ro CBOWCTB. MOJEIMpoOBaHHE MOJEKYJ U
XUMHYECKUX MPEBpPALICHUI YIJIeBOJOPOIOB (Ha mpUMepe dTaHa, STUJICHA, alleTUIeHa U JIp.) U
raJIOr€HOMPOU3BOIHBIX

4. ®oHA OLIEHOYHBIX CPEICTB AUCHUNTIHHBI
4.1 KoHTpoJb M OllEHKA PE3YyJbTAaTOB OCBOEHHUS 00111€00pa30BaTEeNIbHON TUCIUILTUHBI

pacKpbIBalOTCA Yepe3 AUCHUILTMHAPHBIE Pe3yJbTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHKE OOIINX
KOMIIETEHIINI [0 pa3/ieiaM U TeMaM COoepKaHus y4eOHOro MaTtepHuaia.

Oomas/mpodeccunonaibHas Tl OLeHOYHBIX
= pog Pazngen/Tema ! .
KOMIIETCH IS MeponpusTHi
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OK 01. Beibupath criocoOsl perieHus Tema 1.1-1.7 TectupoBanue
3az1a4 mpodecCHOHATBHON IeATETbHOCTH Tema 2.1,2.2 VYcTHbIN onpoc
MIPUMEHUTEIBHO K PA3JIUYHBIM Tema 3.1 Pewienne pacu€rHbix 3a1a4
KOHTEKCTaM Tema 4.1,4.2 Hab6mronenue 3a Xxo1oM
Tema 5.1-5.4 BBITOJIHEHUS TTPAKTHUKO-
Tema 6.1 OpPUEHTUPOBAHHBIX 3a1aHUN
Tema 7.1 IIpencraBnenne
Tema 8.1 pe3yabTaTOB
OK 07. ConelicTBOBaTh COXpPaHEHUIO Tema 1.7 IIPAKTUYECKUX U
OKpY>Karolleu Cpebl, Tema 4.2 nmabopaTopHBIX paboT
pecypcocOepekeHuto, MpuMeHsTh 3Hanust | Tema 5.1 [IpoBeneHne XUMHUYECKOTO
00 U3MEHEHUH KIMMaTa, IPUHIUIIBI Tema 8.1 JKCIIEPUMEHTa
OepeKIIMBOTO MPOU3BOACTBA, (D (HEKTUBHO Brinonnenue
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSIX KOHTPOJIBHBIX
pabor 1o

paszaesaM JUCLUIIINHBI
OneHka caMOCTOSITENBHO
BBITNIOJTHEHHBIX 3a/1aHUN
3amura penieHus Kenc-
3aja4 (¢ yueToM Oyayieit
npodeccuOHATBLHON
NESITEIbHOCTH)
Brinonnenue 3aganuii
IIPOMEKYTOUHOU
aTTecTalluu

4.2. KOHTPOJIbHO-U3MePHUTEIbHbIe MATEPUAJIbI BKIKYAIOT:

4.2.1. OueHo4YHbIe CPEACTBA TEKYIIEr0 KOHTPOJIS M0 JTUCUUIITINHE «XUMHS»

Texymuid KOHTpPOJIb pPE3YyJIbTATOB OOYYEHHS MOXKHO OCYIIECTBIATH Pa3IMYHBIMU
METOJIaMU ¥ C TOMOIIBI0 PA3IMYHBIX OIEHOYHBIX cpeAcTB. [lo mucuurminHe «Xumus» B
KaueCTBE CPEJCTB TEKYIIEro KOHTPOJS MPUMEHSIOTCS BOIPOCHI AJSi OpraHU3alli YCTHOTO H
MUCBMEHHOTO OIPOCca, CUCTEMBI 3aJ]aHHii B TECTOBOU (opMe, 3a71aui U YNIPAXKHEHUS, TPAKTUKO-
OpUEHTUPOBAaHHBIC 3aJaHUsl (TEOPETUYECKUE, pacdeTHbIe, CUTYallMOHHbBIE), TabOpaTOpHbBIE
paboThI U APyTHE OLIEHOYHbIE MEPOTIPUSTHSI.

Cucrema 3agaHuil B TECTOBOW opme — ITO cojepikaTeibHas CHCTEMa, OXBaThIBAIOIIAS
B3aUMOCBSI3aHHBIEC 3JIEMEHTHI 3HaHUU. B oTnnyme oT TeCTOB, B cUCTEMaX 3a/laHUil BEPOSITHOCTh
MPaBUJIILHOTO OTBETA HA MOCIEAYIONIEE 3a/IaHUe MOKET 3aBUCETh OT BEPOSITHOCTU MPABUIBHOTO
OTBETA Ha NpeablAyIMe 3aaHusl.

Jis Toro 4TOOBI HAa OJHOM COJIEPKATEIHHOM MAaTepUale MOXKHO OBLIO COCTaBHUTH
HECKOJIbKO BAapHUaHTOB TECTa, KOHCTPYHPYIOT 0a3zy 3amaHuii B TecToBOl ¢opme. Ecnmu ecth
KOMITIBIOTCPHBIC IIPOTrpaMMbl I'CHCpAllMU TCCTOB, TO B MpPOrpamMmy CO3JaHUA TCCTa BBOAUTCA

24



eSS ®EIEPAJIPHOE TOCYIAPCTBEHHOE BIOIPKETHOE OBPASOBATEJIBHOE CMK
bai _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHI PTYTUC
‘!‘@ «POCCUNCKNN TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Aucm 25

0aza, BKIOYamomas B ce0s mapajuieNbHbIe 110 COAEP)KaHUIO U TPYTHOCTH BapHaHTHI OJHOTO U
TOTO € 3aJaHus. DTO O3HAYAET, YTO NMPOBEPKA 3HAHUS MPU3HAKOB, CBOICTB, COCTaBa, (PYHKIHNA
OJHOTHITHBIX OOBEKTOB MOKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO W TOrO JK€ 3aJaHus,
MEHSIOIEr0 B CBOEM TEKCTE TOJbKO HAa3BaHME 3THX OOBEKTOB. ODTH 3aJaHMs Ha3bIBAIOT
(baceTHbIMU, T.€. UMEIOIIUMU NTEPEMEHHBIE JICMEHTHI.

[IpuBenemM mnpumep CHUCTEMBI 3alaHUl B TecToBOM (hopme, BKIrOHarouiei QaceTHbIe
3afanus (paceTsl B 3aaHNUU 3aKITIOUEHBI B (PUTypHBIE CKOOKH).

HazBanue temMbl

Tema 1.1 OcHOBHBIE XMMHYECKHE ITOHATHS U 3aKOHBI,
CTPOEHHE ATOMOB XMMUYECKUX 3JIEMEHTOB

Pesynprat 00yueHus

Pacuetsl 1o YpaBHCHHUAM XUMHUYCCKUX peaKI_II/Iﬁ C
HCIIOJIb30BAaHHEM MAaCCOBOM JIOJIH BCIICCTBA, o0BeMa
(HOpMaJ'IBHLIe YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA BCIICCTBA

OO011I1e KOMIIETEHIIUN

OK 01

Bei0epuTe 0MH NPaBUIBLHBIN OTBET:

1. Atomsl C 1 Si UMEIOT OAUHAKOBOE YKCIIO:

A) HEHTPOHOB B sI/Ipe

b) sHeprernuecknx ypoBHeEH
B) 271ekTpOHOB Ha BHEIIHEM YHEPTEeTHYECKOM YPOBHE

I') anexTpoHOB

2. B psany xumudeckux 35meMeHToB Li—-Be—B—C meTtanmnmnyeckue cBolicTa:

A) ycunmuBaroTcs
b) ocmabeBarot
B) He MeHsrOTCS

I') u3menstoTCS NepuoaNIECKU
3. K s-nimemMeHTaM OTHOCHUTCH:

A)K
b) S

B) Fe
I') Br

4. ITytem coenuHeHHst aTOMOB 1101 HoMepoM 11 u 17 o6pa3yercst BeImecTBO ¢ XUMHYECKON

CBSI3bBIO:
A) noHHOI

b) koBasieHTHOM TOJIAPHOI

B) xoBaneHTHOI HenoIpHON

I') meTanmnnueckoin

5. {KOIMYECTBO JIEKTPOHOB B aTOME; KOJIMUYECTBO IHEPreTUUECKUX YPOBHEH; KOIUYECTBO

OJICKTPOHOB Ha IOCJICAHEM ISHEPTCTUYCCKOM YPOBHC, KOJIMYECTBO IIPOTOHOB B AApPC aTOMa}

COOTBETCTBYET
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A) HOMEpY mepuoaa

b) Homepy rpynmsl

B) nopsiaxoBomy HOMEpyY

6.{xnopuny Oapus, anmazy, aMMHaKy, CEpHOU KHCIIOTE } COOTBETCTBYET

A) MOHHas1 XMMHUYECKas CBA3b

b) xoBaneHTHas moNsipHAsi XUMUYECKasl CBSI3b

B) xoBanieHTHas HEMOJSPHASI XUMUYECKAsl CBSI3b

7. {cBsi3b, 00pa3oBaHHAas 3a CYET 0Opa30BaHUS OOIIMX IJIEKTPOHHBIX Tap; CBSI3b,
oOpa3oBaHHas 32 c4eT 00OOIIECTBICHUS BaJICHTHBIX 3JICKTPOHOB; CBsI3b, 00pa30BaHHAs 3a CUET
AIIEKTPOCTATUYCCKUX CHJI IPUTSHKCHUS } Ha3bIBACTCS

A) nonHoit

b) Meramnuueckoit

B) xoBaneHTHoOl

8. {B mopsiIKE BO3pACcTaHUS METAITMICCKIX CBOMCTB; B MOPSIIKE YOBIBAHUS painyca
aTOMOB; B TIOPSIIIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JISTYYUX BOJAOPOTHBIX COCIMHCHHMIA }
AJIEMEHTHI PACTIOJIOKEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl 1

9. Kakoe u3 cyxxaeHuit BepHo Jyist a1eMeHToB { VA rpynmnsl , [IVA rpynmnsl, [A rpynmnsi }

A) obmas popmyia getydero BogopoaHoro coenqunenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COSTUHEHUM

B) 1o 3aBepiieHns sHEPreTHUECKOro YpOBHS HE XBaTaeT TPEX AJIEKTPOHOB

10. Cpenu BemiecTB, ykazanHbixX B psiay {NHs, O,, HCI, SO,; CaO, HNO3, Cl12, CO2;
H2S04, HI, CuCl2, CH4, NH3 } ko1u4ecTBO COeIMHEHUH C KOBAJICHTHOM MOJISPHOM CBI3bIO
paBHO

A) Tpem

b) nBym

B) uetsipem

11. Xumuueckas cBS3b B MOJIEKyJIaXx {030HA U XJIOPUAA KaIbIUs; CEPHON KUCIOTHI U
XJIOpYJa AMMOHHUS; CEPHOM KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs TIOJISIPHASI U MOHHAS

b) xoBaneHTHas MOJsIpHAsi U KOBAJICHTHAS HETIOJIAPHAs

B) xoBanieHTHasI HEMOSPHAS ¥ MOHHAS

HpaKTI/I‘ICCKI/Ie 3alaHusad W 3aJja4d, 4YaCTO HCIOJB3YCMBIC B KaUCCTBC AUAAKTUUCCKHUX
CpeaACTB B C€CTCCTBCHHOHAYYHLIX AUCHUINIIMHAX, TAKKEC MOIYT OBITE q)aCCTHBIMI/I. Bos3moxno
MNPUMCHCHUEC 3a/la4 C BapWaHTaMMU OTBETa IJIA YZIO6CTBa opraHru3alvii aBTOMATHU3UPOBAHHOI'O
KOHTPOJISL.

[TpakTryeckue 3a1aHus U 3a7a4u IPEICTaBICHbI B pa3Jienax:

OcHOBBI CTpOeHHsI BellecTBa — 3aJaud Ha COCTaBJICHHE XMMHYECKUX (opMyI

JIBYXaTOMHBIX CO€IMHEHUN (OKCUIOB, CYIb(OHUIOB, THAPUIOB H T.II.).
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XuMHYecKHe peakunu

- 3aJaun Ha COCTABJICHHE YPAaBHEHMI peaklui: COCAMHEHUS, 3aMEIIECHHUS, Pa3JIOKEeHUS,
oOMeHa M peakiuil ¢ ydacTUeM KOMILUIEKCHBIX COeIUHEHHH (Ha MpUMeEpe THIPOKCOKOMILIEKCOB
AIFOMHUHUS M [IMHKA); OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C MCIONIb30BAHHEM METOAA
ANIEKTPOHHOTO  OanaHca; ¢  ydYacTHeM  KOMIUJIEKCHBIX  COeIMHEHuN (Ha  mpumepe
TUIPOKCOKOMILJIEKCOB LIMHKA U QJIFOMUHUA).

- 3ajaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEAKLMH COECIUHEHMS;
MaccoBOW WIU OOBEMHOW JONHM BBIXOJA MPOAYKTAa PEAKIMU COCAUHEHHUS OT TEOPETUYECKH
BO3MOXXHOTO; OOBEMHBIX OTHOIICHUW Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK HCXOTHBIX
BEIIECTB M MPOAYKTOB PEaKIMU; MacChl (00bEeM, KOJMYECTBO BEIIECTBA) MPOIYKTa PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB JaHO B BHUJIE PACTBOPA C OMPEJICICHHON MacCOBOM A0Jel pacCTBOPEHHOTO
BEILIECTBA.

- 3afaHusl Ha COCTaBIICHHE MOJIEKYJISIPHBIX U HMOHHBIX PEAKIUNA C Yy4acTUEM OKCHIOB,
KHUCJIOT, OCHOBAaHUW M COJIEM, MOHHBIX PEAKIMH TUAPOJIN3A COJIEH, YCTAHOBIICHUE W3MEHECHUS
KHCJIOTHOCTH CPEJIBI.

CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB

- 3ajaun Ha pacyeT MaccoBOM MoK (MAaccChl) XMMHYECKOTO dJeMeHTa (COeAMHEHUs) B
MOJIEKYJIe (CMecH).

- [lpakTrueckne 3amanus MO KiacCU(UKAIIMU, HOMEHKIATYpPEe U XUMUYECKUM (opMyiam
HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB.

- IlpakThueckue 3amaHusl Ha OIPENCICHHE XUMUYECKOM AaKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJa XUMHUYECKOU CBS3U U TUIA KPUCTAJUIMYECKON PELIETKH.

- 3alaHisl Ha COCTABJICHUE YPABHECHHN XMMHUYECKMX PEAKIUA C y4yacTUEM MPOCTHIX U
CIIOXHBIX HEOPraHMYEeCKHX BEUIECTB: OKCHJIOB METaJUIOB, HEMETAUIOB U aMQOTEepPHBIX
AIIEMEHTOB;  HEOPraHMYECKHX  KHUCIOT, OCHOBAaHMH U  aMOTEepHBIX  THIPOKCHJIOB,
HEOPraHMYECKUX COJICH, XapaKTepHU3YyIOIIHUX UX CBOMCTBA U CITOCOOBI IOTyUYEHUSI.

CTpoeHue U CBOIICTBAa OPraHMYECKUX BeLIeCTB

- 3ajaHusl Ha COCTAaBJIEHHE HA3BAHMI OPraHMYECKUX COEAUHEHUN MO TPUBHAIBHOW WU
MEXIYHAPOAHOU CUCTEMATUUYECKOW HOMEHKIIATYPE;

- 3aaHus Ha COCTABJICHUE MOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHuYeCKIX
BEILIECTB OTAEJIbHBIX KJIACCOB.

- 3amaun Ha OmpelereHne MpocTeielt GopMyIbl OPraHUYECKON MOJIEKYJIbI, UCXO/s W3
3JIEMEHTHOTr0 cocTaBa (B %).

- 3alaHusl HA COCTaBJICHUE YpPAaBHEHUN XUMHUYECKHUX PEAKIMM C ydacTHeM OpraHWYEeCKUX
BEILIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHHSI.

- 3agaHus Ha COCTaBJICHHWE YPAaBHEHUNW XUMHUYECKUX PEaKUUi, WIUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YYETOM MEXAaHMU3MOB NMPOTEKAHMS JIAHHBIX PEAKIMl M TeHEeTUYECKOU
CBSI3W OPTraHUYECKUX BEUIECTB Pa3HbIX KJIACCOB.

- PacuerHble 3a/1auu 110 ypaBHEHUSAM PEAKIIMI C y4aCTHEM OPTraHUYECKUX BEIIECTB.

Kuneruueckne u TepMOAUHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKHX
peakumii

- IlpakTudeckue 3amaHusi Ha OLEHKY HM3MEHEHUS CKOPOCTH XHMHYECKOW pEeaKkIuu |
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HaIpPaBIIEHUS CMEILIEHUs] paBHOBECHUS ¢ McToiab30oBaHueM npuHiuna Jle-Illarense.

- 3ajmaun Ha pacyeThl TEIUIOBBIX A(D(PEKTOB XMMHUECKHX PEaKIMi U ompeiesieHue THIa
peakiuu (1o TermaoBoMy 3PPeKTy: F3K30- U IHTOTEPMHUIECKHE).

IIpumepsl 3a1a4 0 pa3HbIM TeMaM JUCIUIIHHBI

I. C BapnanTamu oTBETOB

1. B peakuto, TepMOXUMHUUYECKOE ypaBHEHUE KOTOpoH S + O, = SO, + 297 x/[x, BcTynuia
cepa Maccoii 1 r. KonndecTBo TEMIOTHI, BBIEIHUBILEECS IPU TOM, PABHO:

A) 9,28 x/Ix

b) 74,25 x]JIx

B) 29,7 xIx

2. YKaXXuTe COJib, BOJHBIN pacTBOP KOTOPOH MMEET LIEIOUHYIO CPEIy

A) cynbdar xanus

b) xnopua amomuHus

B) xapOoHaTt xanus

3. Onpenenure Ha3BaHUE BEIIECTBA, ITIaBHAS IETIb KOTOPOTO COCTOUT U3 YETHIPEX aTOMOB
yTiepoa, CONEPKUT KapOOKCHIIbHYIO TPYTIITY B OJHY JTBOWHYIO CBSI3b, & TAKIKE PAIHKAIIBI METHIT
U OTHIL.

A) 3-meTmi-3-3TiI0yTeH-3-0Bask KUCIOTa

b) 3-meTun-2-3tunlyren-3-oBas Kuciaora

B) 2-metun-3-3tunlyren-3-oBas KuciaoTa

daceTHLIe 321249

4. CocraBbTe XUMHUYECKHE (OPMYJIbI JBYXaTOMHBIX COEIMHEHUI: {CHIMLIM]I KaJbIus,
ruapun 6apus, cynbdua xenesa (I1I), okenn azora (II), okenn anromunus, xmopuna xenesa (11),
Hutpua 6apus, okcun prytu (1), okcua cypemsl (V); okeun meau (1), xmopua prytu (I1), HuTpua
Kalus, CUJIUIUA Mar"us, TUApuA amromMuHus, cynbuna cBunua (II), 6pomua umHka, okcua
yrieponaa (II), okcun xmopa (V); autpun Hatpust, noaua meau (1), okcua xpoma (II), okenn azora
(V), runpun Hatpus, xaopua xpoma (III), okcun kamus, okeun mbibsika (I11), cynsdun nunka}.

5. Ilpu B3aumoneiictBuu {40; 20; 35} r cmecu {cepebpa ¥ UHKA; [IMHKA U MEJIU; MU U
JKenesa) C CONSIHOM KHCIOTOM BbLAenWioch {6,72; 2,24; 5,6} n raza (u.y.). Ompenenute
MaccoByto J01to0 (B %) {IMHKa; MeaH; Kene3a} B CMECH.

6.YpaBHSITE OKUCIUTENHFHO-BOCCTAHOBUTEIHHYIO PEAKIIUIO

{MnO, + H,SO, = MnSO, + O, + H,0;

Zn + KoCrO7 + HoSO4 = ZnSO4 + Cra(SO4); + K,SO4 + H20;

KCIO; + S = KCI + SO,} mMeronoM 3JeKTpPOHHOro 0ajaHca; ONpeAeTUTe OKUCIUTENb U
BOCCTAHOBUTEITb.

7. Onpenenure MOJEKYJIApHYIO (Gopmymny yrieBogopona, comepxaimiero {80%; 85,7%;
75%} yrnepoma. OTHOcWTeNbHAs IUIOTHOCTH IapOB BELIECTBA IO {BOJOPOIY; BO3IYyXY;
kuciopoay} pasua {15; 1,931; 0,5}.

A) C,Hg

b) C,Hs

B) CH,4

BonpocureiabHbie (pOPMYJIMPOBKH:
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8. Kakas macca yKCyCHOHM KHCJIOTHI MOTpedyeTcs sl CHHTe3a dTuianerara maccon 140,8
r. Boixog adupa npumute paBHbIM 80% OT TEOpEeTHUECKH BO3ZMOXKHOTO.

9. KakuM peakTHBOM MOXHO OTJIMYHUTh TJIMLEPUH OT IIIOKO3bI? COCTaBbTE ypaBHEHHUE
KaueCTBEHHOW pPeaKINy JJIsl OOHAPY>KEHUs MHOTOATOMHBIX CIIMPTOB HA MPUMeEpe TIUIEPUHA.

10. C moMmoImipl0 Kakoro peakTHBa MOXKHO pacro3Hath ranorenun-uonsl (Cl-, Br-, 1-)?
CocTaBbTe ypaBHEHHUS KaueCTBEHHBIX PEAKIIM B MOJIEKYJSIPHOM M MOHHOH (hopMax. YKaxkurte
MIPU3HAKU PEAKIIUH.

3amaun, Kak W JApyrue TUAAKTHYECKHE 3aJaHHs, MOTYT BBIMOJIHATH OOYYArOIIyI0 H
KOHTPOJMPYIOIIYIO (GyHKIIMU. Pemenne 3aa4 MOXKET OCYIIECTBISATHCSA HA Pa3IMYHBIX THUIAX H
JTarax 3aHsATHMN.

[IpakTUKO-OpUEHTUPOBAHHBIE 3aJlaHud (KaK TEOPETHYECKHUEe, TaK U PaCUETHBHIC),
HANpaBIIEHbl HA Pa3BUTHE PE3YIHTATOB OOYYCHHsS] OCHOBHOTO MOAyJs (pasmeinbl: «OCHOBBI
cTpoeHHUs BemiecTBay, «CTpoeHUE W CBOMCTBA HEOPTaHWYECKUX / OPraHMYECKUX BEIIECTBY,
«Kunernyeckue M TEPMOJIMHAMHYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIUN»,
«/lucnepcHble CUCTEMBD») ¥ BBISBICHHEC XHMHYECKOH CYIIHOCTH OOBEKTOB IPHUPOJIHI,
MPOU3BOJACTBA U ObITa, C KOTOPHIMU YEJOBEK B3aMMOJIEHCTBYET B MPOIIECCE MPAKTHUECKOM
JIeATETLHOCTH (TMPUKIIATHON MOJIYIIb).

[IpakTUKO-OpUEHTHUPOBAHHBIC  3aJaHUSI MOXKHO ONPEACIUTh KakK IMeJaroru4ecku
nepepaboTaHHblii  (parMeHT  NpopEeCcCHOHANBHOW  JACSITeNbHOCTH  crneruanucta.  OHu
pazpabaThIBalOTCA I TMPOBEPKM 3HAHUM W yMEHUH OOydYalomuxcsi JeHCTBOBAaTh B
MIPAaKTUYECKUX, HETUIMYHBIX, OJKCTPEMAJIbHBIX M JApyrux curyauusx. Ilpu wu3yuenun
JUCUUIIIMHBI « XUMHUSD MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1aHUSI IPUMEHSIIOTCS JUIsl aKTUBH3aLUN
y4eOHO-T03HABATEIBHON JIEATEIHHOCTH OOYYAIOMIMXCS IMyTEM «IOTPYXKEHHs» MX B MPOOIEMbI
XUMUYECKUX HCCIEAOBaHUM, BO3HHMKABIIMX B MCTOPUU pPa3BUTUS HAYKH, WIH HMEIOIUX
MIPaKTUYECKOE 3HAUYCHUE ISl UETIOBEKA.

[IpuBeneM mpuMepsl NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHui 1Mo pasnenaM «CTtpoeHue u
CBOICTBAa HEOPTAaHUUYECKHUX BelleCTB», «CTpPOCHHE U CBOMCTBA OPraHUYECKUX BEIIECTBY.

1. KapOokcurepanus

HazBanue Temsbl Tema 3.3. «HpOI/BBO,Z[CTBO HCOPTaHNYCCKUX BCIICCTB.
3HadeHUE U INPpUMCHCHUC B 6LITy H Ha IIPpOU3BOACTBCH»

Pe3YJ'ILTaT O6y‘{eHI/I5{ O00CHOBBIBATh 3HAUEHHE U IIPUMCHCHHUEC HCOPIraHUYCCKUX
BCIICCTB B OBITOBOH U HpOH3BOHCTBeHHOI>’I JACATCIIbHOCTH
YCJIO0BCKa UX (bI/I3I/IKO-XI/IMI/I‘IeCKI/IMI/I CBOMCTBaMH

OO0111e KOMIIETEHIINN OK 01, OK 07

A 3HaKOMO J1 BaM IOHATHE ((Kap6OKCI/ITepaHI/I${»? B TEPANICBTUYCCKUX LEJIAX UCIIOJIB3YIOT
ra3006pa3Hoe BemiectBo. Ilo »Tol NpUInHEC HO,Z[O6HYIO METOAUKY HAa3bIBAKOT «T'a30BbIMU
YKOJIaMU)). OTta MCTOAHKA HUCIOJB3YCTCA I JICUCHUSA CCPACUHHO-COCYAUCTBIX 33.60J'IeBaHI/II\/’I,
MOBBIIICHUS 3JaCTUYHOCTH KOXXHU. IloBbImIeHHE COACPpKaHUd 3TOro ra3a B KpOBH T'OBOPUT O
HEKaueCTBEHHOM (I)YHKI_II/II/I KpOBH. Camoe YAUBUTCIIBHOC, YTO OHO HCIIOJIB3YCTCA B TBép,Z[OM
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BUJIE B NUIIEBON MPOMBINIJIEHHOCTH AJS XpaHEHUS U TEepPEeBO3KH MPOAYKTOB: DPHIOBI, Msca,
MOPOKEHOTO.

3amanue

Bri0epuTe 01MH NPpaBHIIbHBIN OTBET:

1. O xakoM BeniecTBe HIET pedb?

A) yrieKucnslii ra3

b) kucnopon

B) ammmax

2. Kakumu XuMU4eCKUMH CBOMCTBAMU 00J1aJIa€T 3TO BEIIECTBO?

A) KHCIIOTHBIMU

b) ocHOBHBIMU

B) ampoTepusiMu

3. C ueM MOXET BCTyNaTh BO B3aUMOJIeHCTBUE?

A) ¢ BOJI0H, OCHOBHBIMH OKCHJIaMH, IIIETI0YaMH, HEKOTOPBIMHU COJISIMU

B) ¢ Bo/10#1, KHCITOTHBIMH OKCHJIaMH, IEI0YaMH, HEKOTOPBIMHU COJISIMU

B) ¢ Bo/10#1, KHCIOTHBIMU OKCHIaMH, KHCIIOTAMH, HEKOTOPHIMH COJISIMH

4. C noMoIIIbI0 KaKOTO BEIIECTBA €r0 MOXHO OOHAPYKUTH?

A) denondranenna

b) 6pomHOIt BosIbI

B) uzBecTkoBOM BOJIBI

5. IIpuBenute GakThl, KOTOPBIE JOKA3bIBAIOT OTPHUIIATEIHLHOE BIUSHUE 3TOTO raza Ha
KeITyJ0YHO-KUIIEUHBIN TPaKT YyeIoBeKa.

2. I[loBapennas coJib

Ha3zsanue TeMbl Tema 3.3. «IIpon3BOICTBO HEOPraHUYECKUX BEILIECTB.
3HaveHHE U MPUMEHEHHE B ObITY U Ha TIPOU3BOCTBEY

Pesynbrar oOyuenus O60CHOBBIBaTh 3HaUCHUE U MPUMEHEHNE HEOPTaHUYECKUX
BEIECTB B OBITOBOM M MPOM3BOACTBEHHOHN IESTENbHOCTH
YyenoBeKa UX (PU3NKO-XUMHUUYECKHUMH CBONCTBAMU

OO0111e KOMIIETEHIINT OK 01, OK 07

N3BecTHO, uTO B MHpe no0ObIBaeTcs nmpumepHo 100 MUIUTMOHOB TOHH IMOBAPEHHOM COJIU B
roja. Ha nuimeBbie Hy X bl pacXoIyeTCs OKOJIO OJIHOM YETBEPTOM YacTu 3TOro kojauuectna. Kyna
’K€ HIET OCTaJIbHAs COJIb?

[ToBapeHHass colb COBEPIIEHHO HEOOXOAMMa TMPU TMPOU3BOJACTBE MSCHBIX M PBHIOHBIX
KOHCEpPBOB, OHAa HCIIONB3YETCS B METALIYPrUYeCKON OTpaciud MPOMBINUICHHOCTH, TIPH
00paboTKe MEXOB U Pa3IMyYHBIX KOXK, B MPOIecce MPUTOTOBICHUS MbLIa, HJIET AJIs MOy4YEeHUs
KaJbIIUHUPOBAHHOM CONbI, TpHUMEHseTcs B MeauuuHe. OCHOBHOW MOTpeOHUTENs COMH —
XUMHYECKas OTPACib MPOMBIIIIIEHHOCTH. B 3T0il 0o0nactu ucmnonb3yercs He TOJIBKO caMa COJlb,
HO W 3JIEMEHTBI, COCTaBISIOIIME ee. B mpoiecce anekTpoau3a ee pacTBopa MOIy4aroT XJop,
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BOJIOPOA M eIk Hatp. M3 pacTBopa €IKoro HaTpa IMOJy4aloT TBEPAYHO IIEIOYh — KAayCTHK.
CoenuHss BOAOPO C XJIOPOM, TOTYYAIOT COJSHYIO KUCIIOTY.

3anaHme: cOCTaBbTE YPABHEHHUSI, ONIMCAHHBIX B TEKCTE PeaKkuuid.

3. AnerniieH

HazBanue Tembl Tema 3.3. «HpOI/BBO,Z[CTBO HCOPTaHNYCCKUX BCIICCTB.
3HadeHUE U INPpUMCHCHUC B 6LITy H Ha IIPOU3BOACTBCH»

PG3YJ'ILT8.T O6y‘{eHI/I${ O00CHOBBIBATh 3HAYEHHE U IIPUMCHCHHUEC HCOPIraHUYCCKUX
BCIICCTB B OBITOBOH U HpOI/I3BOHCTBeHHOI>’I JACATCIIbHOCTH
YCJIO0BCKa UX (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IMI/I CBOMCTBaMH

OO0111e KOMIIETEHIINN OK 01, OK 07

OaHUM M3 caMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBapKH ILIABICHHEM SIBIISIETCS Ta30Bas
CBapKa, KOTOpas MpPOU3BOAMUTCA C OOpa3oBaHHWEM Ta30BOrO IJIaMEHH B KaHajaX CBapOYHOM
ropenku. OOpa3zoBaHME Ta30CBapOYHOrO IUIAMEHM HEBO3MOXKHO 0e3 Tasza alleTUIeHa.
TexHUuecKuil aleTHIeH MoJIy4aroT U3 KapOuia KaJbLusl.

3amanue

1. O6wscHUTE, KaKkoi (pu3MUeCcKUil MoKa3aTelb MO3BOJSIET UCIOJIb30BaTh AlleTHIICH IS
CBapOYHBIX paboT;

2. CocTaBbTe ypaBHEHHUE pEAKLIUU NIOJYyUEHUS alleTUIICHA;

3. CocTaBbTe YpaBHEHHE PEAKIIMK TOPEHHUS alleTHIICHA,

4. Bpruucnutre 00bEM aleTHIIEHAa MOIY4YeHHOro M3 KapOuma kamblusi Maccoi 128 T,
coaepxamiero 5% mnpuMecei, eciud BbIXOJ areTwieHa cocraBiser 80% OT TeopeTuuecKu
BO3MOKHOTO.

4. MoJiouHasi KHCJI0Ta

Ha3Banue Tembl Tema 4.3. «Opranudeckue BeIIeCTBa B
KHU3HEIEATSILHOCTH YenoBeka. [Ipon3BoacTBo n
MMPUMCHCHHUEC OPraHNYCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTH»

Pesynbrar oOyuenus O060CHOBBIBaTh 3HAYEHHE U MPUMEHEHHE OPraHWYEeCKUX
BEUIECTB B OBITOBOM M MPOM3BOACTBEHHOMN JESITENbHOCTH
YyeJI0oBeKa UX (PU3UKO-XUMUYECKUMHU CBOWCTBaMU

OO01ue KOMIIETCHIINHI OK 01, OK 07

[TpoMeXyTOUHBIM MPOJYKTOM OOMEHA y TEIJIOKPOBHBIX >KMBOTHBIX SIBJISIETCSI MOJIOYHAS
KHUCIOTa. 3amax STOW KHCIOThl KPOBOCOCYIIME HACEKOMBIE YJIAaBJIMBAIOT HAa 3HAYUTEIHLHOM
paccTosHUU.

3ananue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOAT CBOIO KEPTBY?
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2. YcranoBute (GopMyiTy MOJIOYHOW KHUCIOTBI, KOTOpas MOMOTaeT HaCEKOMBIM HAXOJUTh
TETUIOKPOBHBIX JKMBOTHBIX, €CJIM MACCOBBIC JIOJU 3JIEMEHTOB B HEH COCTaBJISIIOT: Yrjiepoaa —
40,00%, Bomgopoaa — 6,67%, kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTypHYIO (GOpMYIly MOJOYHOM KHUCIOTH. HazoBuTe KHCIOTY 10
HomeHknarype MIOITAK.

4. Ha ocHOBaHMM CTPOEHHSI MOJIOYHOM KHCIOTHI CJAEJaTe€ BBIBOJ O €€ XUMHUYECKUX
CBOMCTBAX.

5. Haiigute B WHTepHETe WU JPYTHMX HCTOYHUKAX HWH(POPMALUMIO O MPUMEHEHHH
MOJIOYHOM KHCJIOTEL.

JlaboparopHbie pabOTHI SIBISIFOTCSI BAXKHOW YacThI0 YU4EOHOTO Mporiecca Mo IUCIUTUIMHE |
CIOCOOCTBYIOT (DOPMHUPOBAHHIO Y 00yYAIOMINXCSI YMEHUI HCCIIE0BATh XUMUYECKUE TIPOIIECCHI U
SABJICHUSA (HJIaHI/IpOBaTB U OPOBOAUTH XHUMHUUYCCKHUEC SKCICPUMCHTBI, UCCICAOBATL BCUICCTBA H
MPOBEPATH TUIIOTE3bI, 00padaThIBATh U HHTEPIPETUPOBATH PE3YIHTATHI SKCIIEPUMEHTOB).

[Tpumep mabopaTopHOi pabOTHI

Pasznen 4. Ctpoenne u cBoiicTBa opraHuvecknx BemecTB. JlabopaTopHasi padora 3.
«ITony4yeHue dTHJIEHA U U3yYeHHE €r0 CBOHCTBY

HazBanue Tembl Tema 4.2. «CBoiicTBa yIiIeBOJOPOIOBY

P€3YJ'ILT8.T O6y‘-IeHI/I$I YcraHnaBiauBaTh 3aBUCUMOCTb (I)I/I3I/IKO-XI/IMI/IIICCKI/IX
CBOICTB OpTraHHUYCCKUX BCHICCTB OT CTPOCHUA MOJICKYJI

O0111e KOMIIETEHIIUN OK 01, OK 07

1. Bonpocs! AJist Jonmycka k JjadopaTtopHoii padore

a) chopMyIHpyHTe LIeIb MJIAHUPYEMOT0 IKCIIEPUMEHTA;

0) 00BsACHUTE, K KAKOMY KJIacCy OpraHUYeCKHX BEIECTB OTHOCUTCS ATUJICH;

B) OOBACHUTE, KAKUMU XMMHUYECKHMMHU CBOMCTBAMH 00JIaJal0T BEIIECTBA JAHHOTO Kilacca,
KaKHe Ka4eCTBEHHbBIC PEaKINH Il UX OOHAPY>KEHHSI UCIIOIb3YIOTCS;

r) oOBsICHHTE, KaK MOXXHO IOJYYHTh BELIeCTBAa MJAaHHOTO KJlacca COEIMHEHUH B
1ab0paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, M3 YEr0 COCTOUT MPUOOP TSI MOTYICHHS Ta30B;

€) TMEepPEeUnCIUTe OCHOBHBIE ACMEKTHI COONIOACHUS TEXHUKH OE30MacHOCTH MpHu paboTte C
JIBXX (TuNOBBII CIUPT), arpeCCUBHBIMU peareHTaMu (KOHLIEHTPUpPOBaHHAsI CEpHasl KHUCIOTa),
HarpeBaTebHBIMU PUOOpamMu (CIIUPTOBKA).

2. [IpoBeaeHne onbITOB

OO6opyaoBanme u nocyjaa PeakTuBbl
1. CrexnsiHHBIE TPOOUPKU 1. KonuentpupoBanusiit pactBop H>SO4
2. IraTtuB puig npoOUpoOK 2. DTUIOBBIN CIUPT
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3. CnuproBka

3. PactBop KMnO,

4. Cnonuku 4. bpoMHas Boaa

5. Ilecok

Aunroputm nposeaeHus onbita Ne 1

Bomnpocel u 3aganust

1. ITostyuuTh 3TUIIEH JeTUapaTallueil STUIOBOrO CIIUPTA,
00HAPYXHUTH €T0, U3YYHTh €T0 CBOICTBA.

1.1. B mpoOupky HaIuTh 2—3 MJI STUIIOBOTO CIIHPTA U
OCTOPOKHO J00aBUTHh 6—9 MJT KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTBL. 3aTEM BChIIIaTh HEMHOTO IPOKAJIEHHOIO MeCKa
(TIecoK MM MeJIKMe KyCOYKU MeM3bl BBOJIST AJISl TOTO, YTOOBI
MPEIOTBPATUTH TOTUKH KUIAKOCTU MPHU KUIIEHUH). 3aKPBITh
POOUPKY MPOOKOI ¢ Ta300TBOIHOM TPYOKOH, 3aKPENUThH €€ B
HITaTUBE U OCTOPOKHO HArpeTh COAECPKUMOE IPOOUPKU

(puc.1)

C2HI
TecoK /:“\1};
C_H,OH ~
o, |

(xoHIL )

Br,  KMnO,

1.2. OcTopo:XHO, pABHOMEPHO HArpeTh CMECH.

1.3. B apyryto npobupky HanenTte 2—3 mi1 pa30aBI€HHOTO
pacTBOpa nepMaHraHara Kajuus, U POIMyCTUTE Yepe3 HEro
ras.

1.4. B TpeTbio mpoOUpKy HAIUTH 2—3 M OPOMHOM BOIBI,
OIyCTUTH Ta300TBOJIHYIO TPYOKY 10 JIHA 3TOW MPOOUPKH U
IIPOIIYCTUTh Yepe3 OPOMHYIO BOJY BbIACISAIOLIUIICS Ia3.

1.5. BeiHYTh ra300TBOJHYIO TPYOKY M3 pacTBOpa U
MIOBEPHYTh €€ OTBEPCTUEM KBEPXY, IOKEUb BIJICISIONIUICS
ra3 (puc.2).

1. Uto mpoucxoaut B
npobupke? Uro Habmogaere?
2. K xakomy tumy
XUMHUYECKUX PEaKIUi
OTHOCSITCS 3TH MPOLIECCHI?
Kak HazbiBaroTcs?

3. Kak mMeHsieTcst okpacka
pactBopoB? [Touemy?

4. KakuMm miameHeM roput
stunen? [louemy?

5. CocTaBUTH ypaBHEHHUS
IPOTEKAIOLIUX MTPOLIECCOB.
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C.H;OH (aTtuno-
BBI# CITUPT)

H,S0;

3. O0paboTKa pe3yJbTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHE TMOJIYYEHHBIX PE3yNbTATOB CIOCO0AM MOIYYCHUS
HeNpeIebHbBIX YTIIEBOJIOPOIOB psiaa dTUIeHa (amkeHoB). CenaTh COOTBETCTBYIONINI BHIBO/I.

2. ChopmynupoBaTh BHIBOJ O (PU3HKO-XMMHUECKUX CBOMCTBAX ITUJICHA.

3. CopmynupoBaTh BBIBOJ O CIIOCO0aX OOHAPYKCHHS STUIICHA.

4.2.2. OueHo4HbIe cpeacTBa Py0eKHOro (TeMaTH4YeCKOro) KOHTPOJIS N0 TUCHUIINHE
«XuMusD»

PyOexHblil (TeMaTHUeCKUil) KOHTPOJIb M0 AUCLUILIMHE «XHUMHUS» HPOBOAUTCA B (popme
KOHTPOJIbHBIX paboT MO pa3zieraamM OCHOBHOI'O MOJYJISl HA OTJENbHBIX 3aHITHUSX, KEHCOB.

KonTtponbHbie paboThl ocCymiecTBISIIOTCS MeTtoioMm TectupoBanusa (I) wmm B dopme
MUCbMEHHOW padoThl, BKIIOYAIOIIEeH pakTHueckue 3ananus u 3agauu (1I).

IIpumep KOHTPOIBLHOM padoThl B popme TecTOBbIX 3ag1anuid (I).

1.BemiecTBo, cocTtaB KOTOPOTO BbIpa)keH MouieKyisipHoil dopmynoit CsHg oTHocuTcs K
KJaccy:

1) apensr

2) anmKaHbl

3) ajKeHbI

4) aNKUHBI

2.Ha3zBanwme BemecTBa, popmyna kotoporo: CH;-CH(CHj;)-CH,-CH,-OH

1) 6yranon-2

2) NMeHTaHOI-2

3) 2-metunOyTaHoa-4

4) 3-metunbyranos-1

3.BemectBo, umeromiee popmyny CH,=CH, Ha3biBaeTcs:

1) Tonyon

2) aTUneH

3) rnunepuH
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4) mponaHoJI

4. BemiecTBo, Ha3BaHHe KOTOPOTO MPOMHOHOBAsS KUCIOTa, UMeeT GopMyIy:
1) C,HsOH

2) (CHs),NH

3) CH;3-CH,-COOH

4) C;H,OH

5. Jlns ankaHOB XapaKTepHa peaKIlus:

1) npucoenunenus H,

2) XJIOpUPOBAHHUS HA CBETY

3) obecuBeunBanus pactBopa KMnO,

4) nonuMepu3aluu

6. MeTtaHou pearupyer c:

1) HaTpuem

2) BoJIOM

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KACIJIOTa BCTYMAET B PEAKIIUIO C:

1) AgNOs

2) NaCl

3) N32C03

4) H,O

8. BepHbl 11 yTBEpKICHHUS:

A. AMUHBI IPOSIBIIAIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOICTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHbI 00a yTBEPKICHUS

4) HeBEpHO HU OJTHO U3 YTBEPKICHHIA

9. YpaBuenue xumuueckoit peakuuu C,Hs+ClL,—C,HsCI+HCI sBnsiercs:
1) peakiueii 3amMenieHus1, MPOTEKAIOIIEH M0 paJuKaTbHOMY MEXaHU3MY
2) peakiei mpucoeTUHEHHs, IPOTEKAIOIIEH IO PaAUKAIEHOMY MEXaHU3MY
3) peakiueii 3aMeleHus], MPOTEKAIOIICH M0 HOHHOMY MEXaHU3MY

4) peakuuei NpUCOEINHEHUS, IPOTEKAIOIIEH 110 MOHHOMY MEXaHU3MY
10. B peakmuio «cepeOpsiHOro 3epkayia» (C aMMHAYHBIM PAacTBOPOM OKcHaa cepebpa)

BCTYIIAET:

1) aTanon

2) rioKo3a

3) rmunepuH

4) kpaxmain

11. YcraHoBuTe COOTBETCTBHME MEXKIy HA3BaHMEM BeLIECTBA U KJaccoM (TPYIIIOif)

OpraHUYECKUX COEAUHEHU, K KOTOPOMY(-0i) OHO MPUHAJIEKHUT.

HazBauue Bemiectsa
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A) CH;COOH

b) CH;-CH»-CH;

B) CH,=CH-CH,-CHj;

I') CH;-CH,-OH

Kiacc opraHndeckux coeMHEHUN

1) ogHOATOMHBIE CIUPTHI

2) yriaeBosl

3) kapOOHOBBIE KUCIIOTHI

4) apoMaTH4YeCKUE YIIIEBOAOPOIbI

5) HenpeenbHbIE YIIIEBOAOPOIbI

6) peaenbHbIE YIIIEBOAOPOIBI

12. B cxeme npeBparieHui

1500°C Cakr +Br;

CH4—X,—06en301— X,

BelecTBaMu X; U X COOTBETCTBEHHO SIBJIAKOTCS:

1) anerunen

2) aTHIIeH

3) 6pomOeH30I

4) xI0pOeH301

5) dbenon

6) IUKJIOTeKCaH

13. Omnpenenure MomnekyisipHyo ¢GopMylly BemiecTBa, conepskamiero 37,5% yruepona,
50% xucnopona u 12,5% Bomopona. OTHOCUTENIbHAS TUIOTHOCTh MAapOB ATOTO BEIIECTBA IO
BOJIOpOly paBHa 16.

1) CH;OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. CxonbpKo JUTPOB BOAOpoAa morpedyercs ans obdpazoBanus 10,2 r 3TUiIoBOrO crnupra
U3 alleTaNIbJIETU/1a, €CIU BbIXO NPOAYKTa peakuuu coctaBisieT 80%?

1)6,2n

2)3,1n

3)12,75n

4H 11,20

IIpuBeaem npuMep 3agaHuil 1Jis1 NMCbMEHHO KOHTPOJIbHOM padoTtsl (I1I).

1. /[laiite Ha3BaHHs OPraHMYECKUM COCAMHEHHUSM [0 XHUMHUYECKUM (opmynam ¢
HCIIOJIb30BAaHNEM TPUBUAIBHON WIM MEKIyHApPOJHOW CUCTEMATUYECKOM HOMEHKIIATYPBI:

a) C,HsOH

6) (CH;),NH

B) CH3-CH(NH,)-COOH

r) C;HoN

n) CH;CH,HC=0
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e) C¢HsCH,OH

2. CocTaBbTe MOJIHBIE U COKpAIeHHbIE CTPYKTYpHBIE (OPMYIIbI OpraHMYECKHX BEIIECTB
OTJIEbHBIX KJIACCOB MO UX HA3BAHUSIM B COOTBETCTBUU C MEXKYHAPOIHON HOMEHKIATYPOH:

a) METUJIOCH30I1

0) aHUINH

B) 3-MeTUIOyTaHAJb

T') IUKJIOT€KCEH

n) oytaaueH-1,2

€) 2-MeTHIIpPOnaHo-1

K) OyTun-1

3) aMUHOYKCYCHasl KUCJIOTa

3. CocTaBbTe ypaBHEHHSI XUMUYECKIX PEAKIIHI COTJIACHO CXeME MPEeBPAICHUI:

1500°C Cakr +Br;

CHy— X —X— X;5

YKaKUTE THIT 1 MEXaHU3M PEaKIiu, HA30BUTE 00pa30BaBIIMECS BEIISCTRA.

4. Onpenennure MOJCKYJISpHYIO (GOopMyITy BemecTBa, coaepxkariero 37,5% yriepona, 50%
kuciopoaa u 12,5% Bogopona. OTHOCHTEIbHAS IOTHOCTD MApOB 3TOTO BEIIECTBA MO BOJAOPOIY
paBHa 16.

5. CKOJBKO JTUTPOB BOAOpOAa oTpedyeTcs Ayt oOpazoBanus 10,2 T 3THIOBOTO CIMpTa U3
areTaNbIeTHUa, €CIIA BBIXOJT TPOIyKTa peakiuuu coctasisieT 80%?

Kelicbl ucnonp3yroTcs B KadyeCTBE OILEHOYHOI'O CpENCTBA B pasjeie 8 MPUKIATHOTO
MOJYJI, UX COJIep’)KaHUE OIpenessieTcsl ¢ y4yeToM  MpoQecCHOHATbHON HampaBiICHHOCTH
obpazoatenbHoi Tporpammbl CI1O. I[IpumMepsl BO3MOXKHBIX TEM KEHCOB:

1. [Torennenue kKIMMaTta U BBICBOOOXIEHNE Ta30BbIX THAPATOB CO JHA OKEaHa.

2. Byayume matepuansl s aBHa-, MallllHO- U TPUOOPOCTPOCHHSI.

3. HoBble mMaTepuabl AJisi COTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE PaCTUTENbHBIX IPEMAPATOB.

5. XuMHYECKHE JIEMEHTHI B )KU3HU YEJIOBEKA.

6. Bogopoanas sHepreruka.

IIpumepsl KEUCOB:

Keiic Nel. «XJ10p B )KM3HHU YeJIOBEKA»

B fnonunm oObBenMHEHHBIMH cuJIamMu HalMOHATBHOTO HMHCTUTYTAa 3JI0POBBS U
[TpedextypHoro yauBepcutera Cuazyoku ObLIO MPOBECHO MCCIIEAOBAaHKUE. Y YSHbIE BBISICHUIIN,
YTO €CTECTBEHHBIE OPIaHMYECKHUE BEIECTBA BCTYINAIOT B PEAKLIUIO C XJIOPUPOBAHHOM BOJOU M3-
1I0Jl KpaHa, 00pa3ysl ONacHbIE COEIMHEHUS, KOTOPbIE MOTYT CIIy>)KMThb IIpUUMHON paka. Takue
coenvHeHMs Ha3bIBalOTCs MX, 10O ecTh «MyTareH uke» ninm «HenssecTHbI MyTaren».

3anaHus:

1. IIpennoxute cnocoObl YMEHBIIEHUS SJIOBUTOrO BIUSHUS XJIOpa B MUTHEBOM BOJE HA
OpraHu3M 4YeJI0BEKA.

2. HUcxons w3 cBoeM KM3HEHHOM MPaKTUKH, NPUOIM3UTENBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BbI UCIIOJIb3YETE B TEUCHHUE THS U JUISl KAKUX Lieei?

37



®rs0Y BO

DEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIBHOE CMK
Vi _ y‘—H’E)}(}:[EHVIE BBICILIETO OBPASQBAHVI}I PIYTVUC
‘!\@ «POCCUNCKNN TOCYJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Aucm 38

3. Kakue opransl yenoBeka 00JIbIlle BCEro CTPaJaloT OT BO3AEHCTBHS XIopa?

4. Kak Bausier xJiopupoBaHHasi BOJja Ha YeJIOBEKa MPH KyMaHuu?

5. Haiinute NOMOMHUTENHHYIO HMHAOPMAILIMIO O 3aMEHE XJiopa Mpu 00e33apakuBaHHUU
BOJIbI.

6. Uccnenyiite pa3nuyHbie TOBapbl OBITOBOM XUMUU B CBOEM jJoMe. COCTaBbTE CIUCOK
XJIOPCOAEPKAIIUX COSTUHEHUH, YKKUTE MEpPhl 0€30MaCHOCTH MPHU pabOTe C HUMH.

Keiic Ne2. «BoroponoMoomniu — mar B 0Oyaymiee»

ABtomobOunmn Honda FCX Clarity Ha BOJOpPOJHBIX TOIUIMBHBIX 3JEMEHTAX €3MST IO
noporam EBponsl ¢ 2009 roma. B 2011 rogy Honda npucoenunuiace K eBporeicKoMy
napTHepcTBY dkojoruanoi sueprun (Clean Energy Partnership), mocie uero BbiBena Ha mepBbIii
IUTAH TIPOM3BOJACTBO OJKOJOTHMYECKH YHCTHIX aBToMoOuieil. A Ha Ilstom MoOCKOBCKOM
MexnynaponHom aBTocanoHe BA3 mpencraBun cBoro HOBUHKY «Jlaga-AHTam» ¢ OamuioHamMu
BOJIOpOJIa U KMCIIOpO/ia.

3anaHus:

1.ITouemy MHOTHE aBTOMOOMIIbHBIE KOMIIAHUN pa3pabaThIBalOT aBTOMOOWIIN, paboTaroIune
Ha BOJIOPO/IHOM TOIUIUBE?

2.Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJIEH, padOTaOIMIMX HAa YIJIEBOJIOPOIHOM TOIUIMBE,
BIIMSIIOT HA 37J0POBBE YeJIOBEKa?

3. Kakue «+» u «—» BBl BUIIUTE Y BOJAOPOIOMOOUIIEH ?

4 HaiiguTe TOMOJHUTENBHYIO HH(POPMAIHIO 00 UX YCTPONCTBE.

5.Ecnu B Bamieil ceMbe WIH y BallluX 3HAKOMBIX €CTh aBTOMOOWIIN, MTOICUUTANTE, CKOJIBKO
MpUOIU3UTENBHO JIUTPOB OCH3MHA, ra3a U KAaKOH MapKH HUCIIOJIb3YeTe €KETHEBHO.

6.Kakue BemecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOJUTHCS B BBIXJIOMHBIX T'a3aX BalllUX
aBTOMOOMIIEH?

4.2.3 OueHo4YHbIE CPEACTBA MPOMEKYTOUYHON ATTECTALUM 0 JUCHUIIIMHE « XHUMHU»

[TpoMexyTouHass KOHTPOJIb MO JUCIHMILTUHE «XUMUS» MPOBOAUTCS B BUJEC MUCHMEHHOM
UTOTOBOW KOHTPOJIbHON paboTel. KoHTponbHas paboTa BKJIOYAeT TpU THMA 3adaHuil: 1)
TEOpEeTUYEeCKoe 3aJlaHMe B BHUJE BOIPOCAa U3 TEOPETUUYECKOTO COJEpKaHUS OCHOBHOTO U
NPUKIAJHOTO MOAYJEH; 2) MpakTHYeCKoe 3aJaHue (COCTaBJIEHUE YPABHEHUH XHMHYECKHUX
peaknuMii ¢ y4yacTHeM HEOPraHMYeCKHUX WJIM OpraHMYecKMX BelIeCTB, B T.4. LEMNOYEK
IpeBpalleHU 1 Ka4eCTBEHHBIX peakluil 0OHapyKEeHUs; XMMUYECKUX (POPMYJTT HEOPraHUUYECKUX
U OpPraHMYEeCKUX BEIIECTB, B T.4. CTPYKTYPHBIX; 3aJjaHUsl IO HOMEHKJIAType HEOPraHMYECKUX U
OpPraHMYECKHUX BEIECTB; OIIEHKA M3MEHEHHMsS CKOPOCTH XMMHYECKOH peakIMi W HarpaBJICHUS
CMEILEHHUsI paBHOBECUS C Hcmoyib3oBaHueM mpuHuuna Jle-lllatenbe; omeHka XHUMHUYECKOTO
cocTaBa ¥ 00OCHOBaHHE NMPUMEHUMOCTH 00bEKTa OMO- MM TEXHOC(EpHI U T.I.); 3) pacueTHas
3ajaya (pacyeTbl MO YpPaBHEHHIO XHMHUYECKUX pEaKLMH, pacueT MaccoBOW J0Ju (Macchl)
XUMHUYECKOTO JJeMeHTa (COeIMHEHUs) B MOJIeKyJie (CMecHu); ompeeieHue MpocTenien
(bopMyIIBI OpraHMYECKONW MOJICKYJIBbI, HCXOSl M3 SJIE