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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
09.02.11 Pa3paboTka 1 ynpaBieHUue NPOrpaMMHBIM 00€CIICUEHUEM.

PabGouast mporpamma auciuiuimHbl paspaborana B coorBeTcTBUU ¢ PI'OC cpemnero
obmiero ob6pazoBanus ¢ ydetoM PI'OC CIIO mo cmemmansHOocTH 09.02.11 Pazpabotka wu
yIpaBieHUE MPOrpaMMHBIM 00ECIIEUEHUEM.

JucuumuinHa HanpasieHa Ha popmupoBanue OK 1o cnenuanbHOCTH:

Koo Haumenoeanue xomnemenuyuu
KomMnemeHyuu
OK-01 Bribupats cmocoObl  permieHus 3amad  MpodeCcCHOHATBLHON  IESITEIbHOCTH
MIPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM;
OK-07 ConelicTBOBAaTh COXPAHCHHIO OKPYIKAIOIICH Cpebl, PECypcocOepeKeHHUIO,
NPUMEHATh 3HAHUA 00 W3MEHEGHHWU KJIUMaTa, MPHHIUIBI OepeKIMBOTO
MIPOU3BOJCTBA, 3Q(PEKTUBHO AECTBOBATH B UPE3BHIYANHBIX CUTYALMSIX

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.
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOIIPKETHOE OBPA30OBATEJIBHOE

«POCCUVICKU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK
PIYTUC

Aucm 7

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

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl AU CHHUIIIMHBI 46
B T.Y.

OcHOBHOe coiep:KaHue 40
BT. U..

TeopeTudeckoe o0ydeHue 21
IIPAKTUYECKHUE 3aHATHSA 9
nabopaTOpHBIE 3aHITHS 10
IpodeccnonabHO-OPHMEHTHPOBAHHOE COlepPKaHMe (COePKAHUE 6
NPHUKJIATHOTO MOIYJIs1)

BT. U..

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




M @OEJEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTUC Aucm 8
2.2. TemaT4yecKuil IJIAH M COAeP:KaHUE TUCIHHUILIMHBI
HaumenoBanmue Conep:xxanue yuye0HOro Mmatepuasa (0OCHOBHOE M MPO(eccHOHAIBLHO-OPUEHTHPOBAHHOE), Oonem yacop |[Popmupyembie
pa3aeyioB U TeM JIaDOpaToOpHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIETEeHIIUHN
1 2 3 4
Paznea 1. Teopernueckne 0CHOBbI XUMUM
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia OK 01
OcHOBHBIE ~ XUMHMUEeCKHE | XUMUYECKHI 3jeMeHT. Atom. Slapo aToma, H30TOMNBIL. DJEKTPOHHAs  000JIOYKA. 1
MOHSITUS u 3aKOHBI, | DHEPreTUUeCKre YpPOBHH, NOIYypOBHU. ATOMHBIE opOuTamu, s-, p-, d- DJIEMEHTEHL
CTpOEHHE aTOMOB | OcOoOEHHOCTH pacCIpeeeHHs] 3JIEKTPOHOB IO OpOMTAIAM B aToMax JJIEMEHTOB IEPBBIX
XUMHUYECKUX IJIEMEHTOB YEeThIPEX NEPUOA0B. DICKTPOHHAS KOHPUTypalns aToMOB. OCHOBHBIE XUMUYECKUE 3aKOHBI
IIpakTnyeckue 3aHSATHS
[Ipaktrueckas pabora Nel. «OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMHHM M PaCU€Thl 1O
YPaBHEHUSIM XUMUYECKHUX PEAKLIUI».
OTtHocuTeNbHBIE ATOMHAS M MOJIEKYJIspHas Maccel. MounspHas Macca. KonnuecTBo BeliecTsa.
MaccoBast fonsi BemiecTBa. 3akoH ABoranpo. MounspHbiid 00beM razoB. OTHOCHUTENbHas 1
IUIOTHOCTh Ta30B. PacyeThl MO ypaBHEHHSM XHUMHYECKUX PEAKIUH C HMCIOJIb30BAaHUEM
MacCOBOH JOJIH BEIECTBA, 00beMa (HOpMaJIbHbIE YCIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. OcCHOBHOe co/Iep;KaHue
[lepuonnyeckuii 3akoH U | [IpakTHYeCKHE 3aHATHS
Tlepronuyeckas  cucrema | [Ipaxruueckas paGora Ne2. «M3ydeHne MepHOAMIECKEX 3aKOHOMEPHOCTEH M MX B3aHMOCBSI3H 1

XUMHYCCKUX 3JIEMCHTOB
H. H. MennaeneeBa, ux
CBA3b C  COBPEMEHHOH
TEOpHUEH CTPOCHHS aTOMOB

CO CTPOEHHUEM ATOMOB.

Ilepnoanueckas cucreMa xumudeckux neMeHToB .M. Menzaeneesa. CBs3b IEpHOIUIECKOTO
3akoHa U [lepmoandeckoil CHCTEMBI XMMHMYECKUX JJIEMEHTOB C COBPEMEHHOM Teopuen
CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHUMHYECKHX DJIEMEHTOB,
o0pa3yeMbIX UMM IPOCTBIX U CIOXHBIX BEUIECTB O rpymnmnaMm u nepuojam llepuognueckoit
CUCTEMBI. 3HAa4EHHME MEPHOJUYECKOrO0 3aKOHA M CHCTEMbl XHMHYECKUX 3ieMmeHToB JI.U.
MenieneeBa B pa3BUTHHM HAYKH.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX DJIEMEHTOB U IEPUOANYECKUM
U3MEHEHUEM CBOMCTB XHMMHMYECKMX JJIEMEHTOB M HUX COCAMHEHUN B COOTBETCTBHH C




PryTUC
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Aucm 9

nonoxkenueM  Ilepuogumueckol ~ cucteMbl.  PemieHne  NMPakTUKO-OPUEHTHPOBAHHBIX
TEOPETHUECKUX 3aJJaHUi Ha XapaKTePU3AIUI0 XUMHUYECKHUX 3JIEMEHTOB «MeTtamnuieckue /
HEMETAJUIMYECKNE CBOMCTBA XMMHMYECKHUX JJIEMEHTOB B COOTBETCTBHUM C UX JJIEKTPOHHBIM
CTPOCHUEM U TOJIOKEHHEM B IMEPUOJNYECKON CHCTEME XHMUYeCKuX anemeHntoB JI.M.
MenpeneeBay

Tema 1.3.
Crtpoenue BEILIECTBA
U TpHpOJa XUMHUYECKOH
CBSI3M. Mmuoroo6pasue
BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

CrpoeHnue BemecTBa. XUMHUECKas CBsI3b. BUIbI XMMHUUYECKO CBSA3M (KOBaJICHTHAsI HEMOJSIpHAs
U TOJISIpHAsi, MOHHAs, MeTauIndeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOU
cBs3M (OOMEHHBII U  JIOHOpPHO-aKLENTOpHBIM). Bomopomnas cBsi3b.  BaseHTHOCTS.
ONEKTPOOTPULIATENIBHOCTh. CTeNeHb OKUCIIEHUs. IOHbI: KATHOHBI M aHUOHBI

HpaKanecmle 3aHATUSA

[Ipaktrueckas padota Ne3. «CTpoeHHE BEIIeCTBa U MPUPOJIa XUMUICCKOHN CBSZHY.
JleMOHCTpanus MoJeNnel KPUCTAUIMYECKUX PEIIETOK: MOHHOW (XJIOpUJ HATpHs), aTOMHON
(rpadut u anmMaz), MOJEKYISIPHOU (YTJIEKHUCIBIN Ta3, HO/d), METAJUTMYECKOW (HaTpuid, MarHuM,
MeJb). PerieHne mpakTH4ecKuX 3aJaHHil Ha COCTaBICHHUE AIIEKTPOHHO-TpaduuecKux Gopmym
31eMeHTOB 1—4 nepronos

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

Conep:xanue y4e0OHOIro MaTepuaJa

Knaccudukanuss HeopraHmdeckux BemiecTB. HoMeHkIaTypa HEOpPraHMYECKHMX BEIECTB
(OKCcHIIBI, THUAPOKCUABI, KUCIOTHL, cOJik). BemiecTBa MOJEKYJISPHOIO U HEMOJIEKYJISIPHOTO
CTpOEHHUS. ArperatHble COCTOSHUS BellecTBa. KpHcTaminueckue M aMoOpgHBIC BEILIECTBA.
3aKOH TOCTOSHCTBA COCTaBa BelIeCcTBA. THMBI KPUCTAJUIMYECKUX pPEIHIETOK (aToMHad,
MOJICKYJISIpHAsi, HWOHHAs, MeTaJuIn4yecKas). 3aBUCUMOCTh CBOMCTBAa BELIECTB OT THIA
KPHUCTAJUIMYECKON pEIIETKH

IlpakTH4yeckue 3aHATHA

[Ipaktuyeckas pabora Ne4. «HomeHKI1aTypa HEOPraHUUECKUX BEIIECTBY.

Pemenne mnpakTHUeCcKUX 3aJaHUM MO KIAacCUPUKALMK, HOMEHKJIATYpE M XMMHYECKUM
(dopMynaM HEOPraHMYECKMX BELIECTB PA3IMUYHBIX KIAccoB (yrapHbId ras, yrieKHCIbId ras,
aMMUaK, raiieHas M3BecTh, HeralieHasi U3BeCTh, MUThEeBasi COJIa M APYTUX): HA3BAHUS BEIIECTB

OK 01
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«POCCUVICKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U CEPBVICA»
PryTUC Aucm 10
no mexayHnapoanoit (MIOITAK) unu TpuBMaibHOW HOMEHKIATYpE U COCTaBJIeHHE (HOPMYIIBI
XMMHUYECKHUX BELIECTB, OIpe/eeHHe MPUHAMICKHOCTH K kiaccy. llouck uHdopmanuu mo
HAa3BaHMSIM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMmynaM. AHAIU3 XUMUYEeCKol nHpopMmammu,
MOJTy4aeMO W3 pa3HBIX HMCTOYHHKOB (CpPEeAcTB MaccoBoil wmH(popmaruu, ceth WHTEepHET u
JPYTHUE)
Tema 1.5. Copep:xanue y4eOHOro MaTepuaia
Tumer 5 XUMHYCCKUX (Xyvpgeckass peaknus. Kimaccupukanuss XHMHYECKHX pEakUii B HEOPraHHMYECKOW U OK 01
peaKiinn OpPraHMYECKON XMMHHU. 3aKOHBI COXPAHEHMs MAacChl BELIECTBA, COXPAHEHHUS U IPEBPALICHUS
SHEPruM TMpH  XUMHUYECKUX peakuusx. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE — pEaKLUU
(YpaBHEHUS OKHCIICHUS-BOCCTAHOBJICHHUS, CTETIEHb OKUCIICHHS, OKUCIUTENb U BOCCTAHOBUTEIIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMK B IMPHUPOJAE, MPOU3BOJACTBEHHBIX Ipoleccax U
KHU3HEJEATSIbHOCTH OPraHU3MOB)
Tema 1.6. Copep:xanue y4eOHOro MaTepuaia
CKOPOC“TB XUMHYCCKHUX [ CkOpOCTh pEakiiM, €€ 3aBUCHMOCTh OT Pas3IHYHBIX (PAaKTOPOB: MPHUPOIBI PEarHpyONIUX OK 01
peaknuu. Xumuieckoe BEIIECTB, KOHIIEHTPAIIMHA PEarupyrolUuX BEIIECTB, TEMIIEPATypbl U IUIOIMIATN PEaKIMOHHOU
PaBHOBECHE MOBEPXHOCTU. TermoBbie 3PHEeKThl XUMUUECKUX PEAKIIMIA: IK30- U SHIOTCPMHUECKUE PEAKITUU.

OOpatumbie peakiuu. XuUMHYECKoe paBHOBecue. DaKTOphI, BIHUSIONME HA COCTOSHHE
XMMHUYECKOTO paBHOBECHs (KOHILEHTpPALMs PEareHTOB WM IMPOAYKTOB pEeaKlMH, IaBJICHUE,
temneparypa). [Tpunmun Jle [latense

HpaKanecmle 3aHATUSA

[Ipaktrueckass padota No5. «BnusHue pasznudHbIx (AKTOPOB HAa CKOPOCTh XUMHUYECKOH
peaKIum».

Pemennie npaKTHKO-OPUEHTUPOBAHHBIX 3a/JlaHUi Ha aHaiau3 (AKTOpPOB, BIMAIOMIUX Ha
W3MEHEHUE CKOPOCTU XUMHUYECKOM peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU PEaKIUU OT
MPUCYTCTBUSl KaTaju3aTopa Ha NIpHUMEpEe pa3JIoKEeHHUsS IEePOKCHAAa BOJOpPOJa C IMOMOUIBIO
JUOKCHJA MapraHia M KaTajaspl. PelleHune NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npunnuna Jle-1llatense 11 HaxoXXIEHHsI HANpPaBJIEHUS CMEIEHUS PaBHOBECUS
XUMHYECKOU p€akiuuu Uu aHaJInu3 q)aKTOpOB, BIIMAOINIMX HaA CMCIICHUE XHUMHYCCKOI'O
paBHOBECHS
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M @OEJEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ VUPEXXIEHVIE BBICIIIETO OBPA3OBAHIAI PTYTUC
N «POCCUMNCKUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U CEPBVICA»
PFYTUC Aucem 11
Tema 1.7. Conep:xanue y4e0OHOIro MaTepuaJia
PactBopsl, TCOPHUA | PactBOpbl. Buabl pacTBOPOB MO COACPKAHHIO PACTBOPEHHOIO BEHIECTBA. PacTBOPUMOCTS. OK 01
DNIEKTPONUTHYECKOH _ |HonsTne o mucmepcHbix cucremax. VICTHHHBIE M KOJUIOMJHBIE PAacTBOpbL. Maccosas nous OK 07
AUCCOLHAllMK W MOHHBIM |pejectBa B pactBope. Ilomsitue o  BomopoaHom — mokaszatene (pH) — pactBopa.
obmeH Onexkrponutndeckas aucconnanus. CunbHbIE W ciaaOble DJIEKTPOJIUTHI, HEIIEKTPOJHUTHL
Peakiiuy HOHHOTO 0OMeHa
JlaGopaTopHble 3aHATUS
JlabopaTtopHnas pabota Nel «IIpuroroBieHue pacTBOpOB».
[IpuroroBneHre pacTBOPOB 33aJJaHHOM MAacCOBOM J0JIel PaCTBOPEHHOI'O BEIIECTBA, IPOBEICHHE
peaknmii MOHHOTO OOMEHa, OIpEeNeNIeHHe Cpelbl pPAacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKAaTOpa (KWCias, HEeHTpasibHas, IIeJI04Has). 3aJjaHus Ha COCTABICHHE
MOHHBIX peaknui. PernieHne mpakTHKO-OpUEHTHPOBAHHBIX PACUCTHBIX 33aJaHWN Ha PacTBOPHI,
UCIOJIb3yEMbIE B OBITOBOM M MPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKa
KonTtposbnasi pabora 1 |CrpoeHue BeniecTBa U XMMHUECKUE Peakuu (1o pasaeiny 1)
Paznen 2. Heoprannueckast Xumust
Tema 2.1. Conep:xxanune y4eOHOro MaTepuasa
DU3HKO-XUMUYECKHE Mertamnel. [lonoxenne wmetamnoB B [lepuogudeckold cucTeMe XUMHUYECKHX OSJIEMEHTOB. OK 01

CBOMCTBAa HEOPraHUYECKHUX
BEIIIECTB

OcoOeHHOCTH CTPOCHUSI AJICKTPOHHBIX 000J04YeK aTOMOB MeTaioB. OOmme ¢uznueckue
cBoiicTBa MeTaiuoB. CIlaBbl METaJUIOB. DJIEKTPOXUMHUYECKUM Psii HAIpPSDKEHUH METaJuIoB.
XHWMHYECKUE CBOMCTBA BAXKHEUIIINX METAJJIOB (HATPHUH, KW, KaabllUid, MAaTHUMA, AJIFOMUHUH,
IIMHK, XpOM, JKele30, MeOb) U UX coenuHeHUil. OOImmMe CcrnocoObl MOTYYSHHs] METalIoB.
[IpuMeHeHne MeTayioB B ObITY ¥ TEXHUKE

Hewmeramnel. Tlonoxenne nemetayuioB B Ilepuoandeckoil cucteMe XMMHUYECKHX SJIEMEHTOB
J.U. MenneneeBa U OCOOCHHOCTH CTpOE€HHs aTOMOB. DPu3nyecKkHe CBOMCTBa HEMETAJIOB.
Annotponusi HeMeTaJyIoB (Ha puMepe KUCIopoaa, cepbl, pocdopa u yriaeponaa). XuMU4IecKue
CBOWCTBA M NPHUMEHEHHME BaKHEHIIMX HEMETaUIOB (rajloTeHOB, cepbl, a3oTa, (ocdopa,
yrjepojia U KpEeMHHUs)) UM UX COCIUHEHUM (OKCHJIOB, KHCIOPOJCOACPKAIIUX KHUCIOT,
BOJIOPOJIHBIX coeiuHeHUN). [IpuMeHeHne Ba)KHEHIINX HEMETAIIOB U UX COSIMHEHUI
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M @OEJEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUMNCKUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA U1 CEPBVICA»
PryTUC Aucm 12
XVMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB (OKCUAOB, THAPOKCUIOB,
KHUCJIOT, cojed u Ap.). I'eHeTndeckasl CBA3b HEOPraHMYECKHX BELIECTB, NMPUHAUIEKAIUX K
Pa3IMYHBIM KJaccaM. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB IPOCTHIX BELIECTB, BOAOPOIHBIX
COEJIMHEHM, BBICIIUX OKCHJIOB ¥ THAPOKCUIOB
IIpakTnyeckue 3aHATHA
[IpakTuyeckas padbora Ne6. «DU3NKO-XUMUUECKUE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY.
CocraBneHHe ypaBHEHHMH XUMHMYECKMX pEakIMHd C yd4acTHEM TMPOCTBIX M  CIOYKHBIX
HEOpPraHMYECKUX BEUIECTB: METAIJIOB M HEMETAIUIOB; OKCHJOB METAJIJIOB, HEMETAIOB U
aM(OTEPHBIX JEMEHTOB; HEOPIraHUYECKUX KHCIOT, OCHOBAHUH M aM(OTEPHBIX THIPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.
Pacuérel Macchl BeniecTBa MM 00bEMA Ia30B MO M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce
wii 00bEMY OIHOTO M3 YYaCTBYIOIIMX B pEAKLUUU BEIIECTB, pacy€Tbl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOJYKTOB PEAKLIUH, €CIIM OHO U3 BEIIECTB UMEET IpuMecH. Pemenue
MIPAKTUKO-OPUEHTHUPOBAHHBIX 3aJlaHMii Ha CBOWCTBA, COCTaB, MNOJy4deHHE M Oe3omacHoe
UCIOJIb30BAHNE BAXKHEHIIMX HEOPraHMYECKUX BEWECTB B ObITYy M IMpo¢decCHOHATbHOU
JESITEJIbHOCTH YEJIOBEKA
Tema 2.2. Copep:xanue y4eOHOro MaTepuaia
Wnenrnduxanms JlaGopaTopHbIie 3aHATHS OK 01
HEOPTAHHMHCCKUX BEMECTE JlabopaTtopHas padota No2 «neHTudukanus HEOPraHMIECKUX BEIIECTBY.
Pemenne s3kcniepruMeHTaIbHBIX 334a4 110 XMMUUYECKUM CBOMCTBAM METAJLIOB U HEMETAIIJIOB, 110
pacno3HaBaHUIO U IIOJYYEHHUIO COEJIMHEHUN METAJJIOB M HEMETauIoB (B3aUMOJICHCTBUE
THJIPOKCHU/IA ATFOMMHUS C PACTBOPAMH KHUCIIOT U IIeovel,). MaeHTudukanus HeopraHmyeckux
BEILIECTB C MCIOJIb30BAHUEM UX (U3NKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KauecTBeHHbIE peakiuu Ha Cyjb(ar-, KapOOHAT- U XJOPHUI-AaHUOHBI, HA KAaTHOHBI
METaJJIOB U KATHOH aMMOHUS
KoutposbHasi padora 2 |CBolicTBa HECOPTraHMYECKUX BEIIECTB (10 pa3zaeiy 2)
Pasnea 3. Teopernueckune 0CHOBBI OPraHN4YeCKOM XUMHUH
Tema 3.1. Copep:xanue y4e0HOro MaTepuaia OK 01

12




M @OEJEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ YUPEXXIIEHVIE BBICIIET'O OBPA3OBAHVIS PTYTUC
N «POCCUNCKUUN TOCYOAPCTBEHHBIM YHUBEPCUTET
TYPU3MA " CEPBVICA»
PrYTUC Aucm 13
Knaccudukanmus, [IpenmeT opraHnyeckoi XUMUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B NIOJIyYEHUH HOBBIX

CTpOEHHE U HOMEHKJIaTypa
OpraHUYeCKUX BEIIECTB

BEIIECTB U MaTepuasoB. Teopus cTpoeHus opraHuyeckux coeaumHeHuit A.M. bytneposa, eé€
OCHOBHBIE TMOJIOKeHUsI. CTPyKTypHBIE (OPMYJBI OpraHMYECKHX BemecTB. [ omororus,
n3oMepusi. XuMU4eckasi CBSI3b B OpraHMUeCKUX COCTUHEHUSIX: KpaTHbIE CBS3H, G- U TT-CBSI3U.
[IpencraBnenne o kinaccuuKaIMM OpPraHUMYECKUX BemlecTB. HoMeHKIaTypa OpraHMYeCKHX
COEIMHEHHUI (CHUCTeMaThyecKas) M TpHUBHAIbHbIE Ha3BaHMs Ba)KHEHIIMX MpeICcTaBUTENEH
KJIACCOB OPraHUYEeCKHUX BEIECTB

Pasznea 4. YrieBoaopoabl

Tema 4.1.
YrneBomopoael M HX
IPUPOAHBIE  MCTOYHUKHU

Conep:xanue y4eOHOro MaTepuaJia

[IpenenbHble yrieBoaopoabl (aJIKaHbI): COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psia. Metan u
9TaH: COCTaB, CTPOEHME, (U3NYECKHE U XMUMHMYECKHE CBOMCTBAa (pEeaklHMH 3aMeUIeHUs WU
TOpPEHMs]), OJyUYEHUE U IPUMEHEHHE.

OK 01

Henpenenbabie yriieBogopoas! (aIKEHbI, aTIKaJUCHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN pANl. DTUJIEH U MPOMUJIEH: COCTaB, CTPOCHHUE,
¢uznueckne ¥ XMMUYECKHE CBOMCTBA (peakiWu TUIPUPOBAHHS, TaJOTeHUPOBAHUS,
TUApATalliN, OKUCIECHHUS 1 TTOJIMMEPU3AIiH) MOJyUYeHUEe U IPUMEHEHNE.

Anxanuensl: OytaaueH-1,3 u metunOyTtaaueH-1,3, XuMrU4eckoe CTpOSHHE, CBOMCTBA (peakius
MOJIMMEpPH3aIii), TpPUMEHEHHEe (i1 CHUHTe3a NPHPOAHOTO M CHHTETHYECKOTO Kaydyka W
PE3UHBI).

AJKMHBI: COCTaB W OCOOCHHOCTH CTPOEHUS, TOMOJIOTMUECKHH psj. AIETHUJICH: COCTaB,
XUMHYECKOe CTpOoeHHe, (U3MUecKrne M XUMHUYECKHEe CBOWCTBA (pEaKIMH TUAPUPOBAHUSA,
TaJIOTEHUPOBAHMS, THApPATAlMM TOPEHHUs), TMONyYeHHEe ¢ MpUMEHEeHHe (MCTOYHHUK
BBICOKOTEMITIEPATYPHOTO IJIAMEHU ISl CBAPKHU M PE3KU METAJIJIOB)

ApomMaTtHyeckue yriaeBoaopos! (apeHsl). beH3om u Tomyon: coctaB, CTpoeHHe, (GU3NYECKUE U
XMMUAYECKHE CBOMCTBA (peaKIiy raJIoreHUPOBAHNS U HUTPOBAHUS ), IOJTYYCHUE U IPUMEHEHHE.
ToxcnuHOCTH apeHOB (BIUsHHE OCH30JIa HA OPraHU3M YesioBeKa). ['eHeTndeckast CBA3b MEXKIY
YTJIEBOAOPOAaMH, IPHHAICKALITIMH K PA3IMIHBIM KJIACCAM.

[TpuponHble HICTOYHUKHN YTIeBoA0pooB. [IpuponHslil ra3 u momyTHeie HedTsHBIC Ta3bl. HedTh
u e€ mpoucxoxjaeHne. CrnocoObl mepepaboTKH He(TH: MEperoHkKa, KPEeKUHT (TepMHUUYECKHIA,
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KaTaluTU4ecKuil), mnuponu3. IlponykTel mepepaboTkd HedTH, HX TNPUMEHEHHE B
MIPOMBIINIJICHHOCTH
1 B ObITy. KaMEHHBIH yTOJIb ¥ TPOIAYKTHI €T0 MepepadoTKH
Tema 4.2. Copep:kanue y4eGHOro Matepuaja

dusznko-xuMuyeckue
CBOMCTBA yTJI€BOJOPOIOB

JlaGopaTopHbIe 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yIieBOIOPOIOBY.

TpuBHanpHas ¥ MEXAyHApOIHAs HOMEHKIATypa, XUMHUUYECKHE CBOIMCTBA, CIIOCOOBI MOTyUCHUS
yrieBogopoaoB. [lomydenne sTuiieHa W M3YYEHHUE €ro CBOMCTB. MonenupoBaHUEe MOJEKYT U
XUMHUYECKHUX MPEBpaIlleHui YIIIeBOAOPOI0B (Ha MpUMEpe dTaHa, ITHIICHA, alleTUICHA U JIp.) U
TJTOT€HOTPON3BOTHBIX

OK 01
OK 07

Pazpnen 5. Kuciiopoaocoaep:kamme opraHudeckue coeJMHEeHUs1

Tema 5.1.
Crnuptsl. denon

Conep:xanue y4e0HOro MaTepuasia

[IpenenvHble OMHOATOMHBIE CHUPTHI (METAaHOI M JTAHON): CTpoeHue, (Qusmueckue u
XUMUYECKHUE CBOMCTBA (pEaKIMU ¢ aKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJIOPOJaMHU, TOPEHHUE),
npuMeHeHrne. BogopoaHbie cBA3M MEXKIY MOJIEKyJIaMH CUPTOB. PUBNOIOTUYECKOE JIEHCTBUE
MEeTaHOoJa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaTtoMHbI€ CIIUPTHI (STUICHIIIMKOb U TIHUIEPUH): CTpOeHHE, (U3NYECKHUE U XUMUYECKUE
CBOMCTBa (B3aUMOJICMCTBHE CO MICJIOYHBIMU METaJUIaMH, KAaueCTBEHHAs peakius Ha
MHOT0aTOMHBIe cupThl). Du3noIornveckoe AeWCTBUE HA OpraHU3M uenoBeka. [IpuMenenue
[JIMIIEPUHA U STUIICHTIIUKOJIS.

®enon. CtpoeHue MoneKynbl, (GU3MUECKUEe U XUMUYECKHe CBOMcCTBa (eHona. TOKCHYHOCTH
(denona, ero gusnomornyeckoe ASMCTBIE HAa Opranu3M yenoBeka. [Ipumenenne dhenoa

OK 01
OK 07

Tema 5.2.
AJLnernnel.
KapOoHOBBIE KHCTOTHI.
Crnoxubie 3¢upbl

Conep:xanue yueOHOro MaTepuasia

Anpaeruibl U KeTOHBI ((opManbAerui, aleTalbAeruj, aleToH): CTpoeHue, (U3NYeCKue u
XUMUYECKUE CBOMCTBA (pEaKIMU OKUCIEHUS W BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIINH),
MOJy4YeHHE U IPUMEHEHHE.

OIHOOCHOBHBIE TIpeJeibHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHMHAs M YKCYCHas KHCIOTHI):
CTpoeHHe, (HU3MYECKHe U XHMHUYECKHe CBOWCTBa (0OlIMe CBOMCTBA KHCJIOT, PEaKIs

OK 01

14
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stepudukanmm), MOJydeHHe u npuMeHeHue. CTeapuHOBas M OJIGMHOBAS KHCIOTHI Kak
MPEACTABUTENM BBICIINX KapOOHOBBIX KUCJIOT. Mbljla KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT,
HX MOIOILIEE JIEUCTBHUE.
Crnoxxsbie 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MIposn3 coKHBIX 3GUpoB. KHUpHI.
I'maposns sxupos. IIpuMenenune xupoB. bruosorudeckas pojb KUPOB
Tema 5.3. Copep:xanue y4eOHOro MaTepuaia
YrieBo/pl VYrineBoapl: cOCTaB, KiIacCH(HUKAIUSA YIIEBOJOB (MOHO-, AW- M ToJucaxapuiabl). [roko3a — OK 01
MPOCTEHIINIT MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (hM3HUECKUE U XHUMHUYECKUE
CBOMCTBA TJIIOKO3bI (B3auMojeiicTBue ¢ rumapokcuaoMm menu (II), oxucimeHne amMMuavyHBIM
pactBopoMm okcuga cepedbpa (I), BoccTaHoBieHHE, OpOXKEHHE TIIOKO3bI), HAaXOXKICHHE B
MpUpPOJie, TMPUMEHEHHE TJIOKO3bl, OMOJIOTMYECKasi POJb B JKU3HEIEATECILHOCTH OpraHH3Ma
yenoBeka. orocuntes. OpykTo3a Kak H30MEP IITHOKO3BL.
Caxapo3a — TpeACTaBUTENb IUCAXapPHUI0B, THAPOJIHM3 Caxapo3bl, HAXOXKJICHHE B IMPUPOJE U
MIPUMEHEHHUE.
[Tonucaxapuasl: KpaxmMasl U MEJUII003a KaK MPUPOJHBIE mojduMephl. CTpoeHHe Kpaxmalia U
LEJUTIONO03bI, (DU3MYECKHe W XUMHYECKHE CBOWCTBAa Kpaxmamna (THAPOJIN3, KadeCTBEHHas
peaKIys C HOJIOM)
Tema 5.4. Conep:xanue y4eGHOro MaTepuaia
Du3HKO-XUMITIECKHE TIpaKkTHYeCKHe 3aHATHS OK 01
CBOMCTBa
[Ipaktuueckass pabora No7. «HomeHkmaTypa KHUCIOPOJOCOAEPKAMIUX  OPTraHUYECKHX
KHCJIOPOIOCO ISP KAIIIIX .
COCTMHCHUIN.
OPTaHIHICCKUX T i OBl TTOJTyYCHUS
. pUBHANBbHAS U MEXIyHApOJHAs HOMEHKIIaTypa, XUMUYECKUE CBOWCTBA, CIIOCO y
COCAMHCHIH CIUPTOB U (EHOJIOB, KapOOHOBBIX KHUCIOT U 3(PUPOB, aIbJIETHJIOB U KeTOHOB. CocTaBieHUe
CXeM peakuui (B TOM YHCie MO MPEATOKEHHBIM IIETIOYKaM MPEeBPAICHHI ), XapaKTePU3YIOIINX
XUMUYECKHE CBOWCTBA KUCIOPOIOCOACPIKANTUX OPTaHMUECKIX COSTMHEHUHN
[MpakTuueckas pabora Ne8. «Xumuueckne u (pU3NUECKHE CBOWCTBA KHCIOPOIOCOIEPKAIINX
OpPTraHUYECKUX COCITUHCHUS.
[IpoBenenue, HAOMIOIEHUE W OIMUCAHUE JEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB,
Ka4eCTBEHHBIC PEaKIIMM OJIHOATOMHBIX CIUPTOB (OKHCJIeHHE 3TaHojia okcugaom memu (II)),
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MHOTOQTOMHBIX CIIUPTOB (B3aUMOJICHCTBUE TinIeprHa ¢ Tuapokcuaom meau (11)), anpaeruaos
(okucnenne aMMHMadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu  (ID),
B3aMMOJICICTBUE Kpaxmaa ¢ MOJO0M), U3YUEHUE CBOMCTB PACTBOPA YKCYCHOM KHUCIOTHI

Pa3znen 6. A3oTcoaepxaiiue opranHnyeckue coeIuHeHus

Tema 6.1. Copep:xxanue y4e0HOro MaTepuaa
AMHHBL. AMUHBI: METWJIAMUH — MPOCTEHUILINI MPEICTaBUTENIb AMUHOB: COCTaB, XUMUYECKOE CTPOCHHUE, OK 01
AMHHOKHCIIOTHI. (u3nuecKre U XUMUYECKUE CBOMCTBA, HAXOXKECHUE B IPUPOJIC.
benxu AMUHOKHCIIOTBH Kak aM(oTepHbIe OpraHMYecKhe COequHEHUs. Du3nveckne W XHUMHUYECKHE
CBOWCTBAa aMUHOKUCJIOT (Ha HpuMepe IMLMHA). buonornyeckoe 3HaYeHHE aMMHOKHUCIOT.
[TenTuae!.
benku kak mpupoaHbie moaumepsl. [lepBuuHas, BTOpUUHAs U TPETUYHAs CTPYKTypa OENKOB.
XUMHUECKHE CBOMCTBA OCITKOB: THAPOIIH3, ICHATYpAIHsl, KAYeCTBEHHBIC PEaKIINK Ha OCIKH
Paspnen 7. BoicokoMoJIeKy I pHbIE COCIHHEHUS
Tema 7.1. Copep:xanue y4eOHOro MaTepuaa
TlnacTMacceL. IpakTHYecKne 3aHsITHsI
Kayuyxu. Bonokna [Ipaktrueckass pabora Ne9. «CuHTe3, aHanmM3 W KiIacCU(UKAIMSA BBICOKOMOJICKYJISIPHBIX OK 01

COCIMHEHUID

OcCHOBHbIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEJIMHEHUN: MOHOMEp, IOJIHMeEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEAHSsI MOJIEKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPU3aIIHs U MOJIUKOHICHCAIIHS.
O3nakomiieHHE ¢ 0Opa3lamMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KaydyKOB:
m1acTMacchl (MOTUATUIIEH, TOJUIIPONUIICH, TOJIUBUHIIXJIOPU/I, TOJIUCTUPOI); HATYPaJIbHBIN 1
CHUHTETHUYECKHE KaydyKd (OyTaIueHOBBIH, XJOPONPEHOBBI ¥ W3OMPEHOBBIN); BOJOKHA
(HaTypasjbpHBIE (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KalpOH U JIABCAH)

KonTposbnas padora 3

CtpyKTypa 1 CBOWCTBAa OPTaHMYECKUX BEIIECTB (110 pazzaenam 3-7)

IpodeccHoHATBLHO OPHEHTHPOBAHHOE COEPIKAHME (COAEPKAHNE NPUKIATHOIO MOLYJIs1)"

Pasnea 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA
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Tema 8.1. Copep:xanue y4e0HOro MmaTepuaia
XUMHYECKHE TEXHOJIOIUH [IpaBmia 3KOJOTUYECKH IIEJIECOO0PAa3HOr0 MOBEJACHUS B OBITY W TPYIOBOW JIEATEIHHOCTH B OK 01
B HOBCCTHEBHOM |1jeniqx  COXpAaHEHUS CBOErO 3J0POBbS M OKPY)KAIOMICH MPUPOJIHOW CpEIbl, OMAaCHOCTh OK 07
n NPO(ECCHOHANBHOM |goseiicTBIS HA  IKUBBIE OpPraHM3Mbl OPraHMYECKHX BELIECTB OTHAEIbHBIX KJIACCOB

ACATCIIBHOCTH YCJIOBCKA

(YyrieBomoposl, CHUPTHI, (EHOIBI, XJIOPOPraHUYECKHE MPOU3BOAHBIC, ANBICTUIBI U [Ip.),
II0Ka3aTelNb MPEAeIbHO JOIYCTUMOW KOHIIEHTPALUH U €r0 UCIIOIb30BaHUE.

Ponp xumuu B oOecriedeHHH SKOJIOTHYECKOH, DHEPreTUYeCKOW M MUIEBON 0e30MmacHOCTH,
Pa3BUTUU  MEIUIIMHBI, CO3[aHWM HOBBIX MarTepuajioB (B 3aBUCHUMOCTH OT BHJA
npodeccuoHaNbHON ~ IEATEeIbHOCTH), HOBBIX HCTOYHHMKOB OJHEpPruu (ajabTepHATHUBHBIC
UCTOYHUKU dHepruu). [loHATHE O Hay4YHBIX METOAAX IMO3HAHHWS BEIIECTB M XHUMHUYECKHX
peakuuii. [lpencraBienuss o0 oOIMX HAYYHBIX HPUHILHUIAX POMBIIUIEHHOTO MOJYy4YEHUS
BOKHEUIIUX BEIIECTB (HA MpUMeEpax MPOU3BOJICTBA aMMHAKa, CEPHOU KUCIIOThI, METAHOJA).
XuMHusT U 370pPOBbE YEJOBEKa: IMpaBWia O€30MacHOr0 KCIOJIb30BAHMS JIEKAPCTBEHHBIX
TpenapaToB, OLITOBOM XMMUHU B TOBCEIHEBHOMN KU3HU

IIpakTHYecKue 3aHATHS

[Tpaktuueckas padora Nel(. «[IpuMeHeHHEe XMMHYECKUX BEIIECTB M TEXHOJOTHUH C Yy4ETOM
Oyny1ieit mpoecCHOHANBHOMN NeITeTLHOCTHY.

Pemenue keiic-3amau Mo TeMaM: MHILEBbIE MPOIYKThI, OCHOBBI PALMOHAIBHOTO IHUTAHUS,
BAKHEWILIME CTPOUTEIBHBIE M KOHCTPYKIIMOHHBIE MaTEpHUAIIbI, CEIbCKOXO3IHCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepaMHKa, MaTepUalbl JUIsl AJIEKTPOHMKH, HAaHOMAaTepHallbl,
TCKCTUJIBHBIC BOJIOKHA, HCTOYHHUKHU OHCPIrur, OPraHUYCCKHUC W MHHCPAJIBHBLIC YI[O6peHI/ISI,
JIEKapCTBEHHbIE M KOCMETHYECKHE Mpenaparthl, ObITOBAsE XMMHsI, MATEPHUAIIbl 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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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)
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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
OepekIIMBOr0 MPOU3BOJCTBA, F3PPEKTUBHO 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
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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 teMnl

Tema 1.1 OcHOBHBIE XMMHYECKHE IMOHATHS U 3aKOHEI,
CTPOEHHE ATOMOB XMMHYECKUX 3JIEMEHTOB

PesynbraTt 00yueHus

Pacuersl 1o YpaBHCHHUAM XHUMHYCCKUX peaKI_lI/Iﬁ C
HCIIOJIb30BAaHHEM MAacCOBOH JIOJIHM BCIICCTBA, o0Bema
(HOpMaJ'ILHBIG yCJ'IOBI/ISI) Tra30B, KOJIMYCCTBA BCIICCTBA

OO01me KOMIIETEHIIAN

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

HazBaHue TemMbl Tema 3.3. ((HpOI/ISBOI[CTBO HCOPraHNYCCKUX BCIICCTB.
3HaucHUE U MMPUMCHCHHUC B 6BITy " Ha IPOU3BOACTBC»

PGSYJ'IBTEIT 06y‘ICHI/I$I OO00CHOBBIBAaTh 3HAYEHUE U IMPUMCHCHNUEC HCOPIraHNYCCKUX
BCIICCTB B OBITOBOH U HpOI/I3BOILCTBCHHOI\/’I ACATCIIbHOCTH
YCJIO0BCKaA UX (I)I/ISI/IKO—XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaMH

OO01me KOMIIETEHITAT 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

Ha3ssanue TeMEbl Tema 3.3. «IIpon3BOACTBO HEOPraHUYECKUX BELIECTB.
3HadeHHE U PUMEHEHHE B OBITY U HA TPOU3BOICTBE

PesynbTar 00yuenus O60CHOBBIBATH 3HAYEHUE U PUMEHEHHE HEOPTaHUYECKHUX
BELIECTB B OBITOBOI M MPOU3BOACTBEHHON IESATEIbHOCTH
YelioBeKa uX (PU3NKO-XUMUUYECKUMH CBOHCTBAMU

OO01mue 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

HazBaHnune TemMbl Tema 3.3. ((HpOI/ISBOI[CTBO HCOPraHN4YCCKUX BCIICCTB.
3HaucHUE U MMPUMCHCHHUC B 6BITy " Ha IPOU3BOACTBC»

PCSYJ'IBTEIT 06y‘ICHI/I$I OO00CHOBBIBATh 3HAYEHNE U IMPUMCHCHNUEC HCOPIraHNYCCKUX
BCIICCTB B OBITOBOH U HpOI/I3BO,ILCTBCHHOI\/’I ACATCIIbHOCTH
YCJIO0BCKA UX (I)I/ISI/IKO—XI/IMI/I"ICCKI/IMI/I CBOMCTBaMH

OO01me KOMIIETEHIIAT 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

Ha3zsanue TeMEbl Tema 4.3. «Opranudeckue BelecTna B
YKU3HENIEITEIIbHOCTH YesioBeka. [Ipon3BoicTBO 1
MIPUMEHEHNE OPTaHUYECKUX BEIECTB B
MIPOMBIIIUICHHOCTH»

PesynbTar 00yueHus OO60CHOBBIBATh 3HAYEHHE U MPUMEHEHUE OPraHUYEeCKHX
BELIECTB B OBITOBOM M IPOU3BOICTBEHHOM JESATEILHOCTH
YesloBeKa UX (PU3NKO-XUMUYECKUMH CBOHCTBAMU

OO0111e KOMIETEHIIMI 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

Haszeanue Tembl Tewma 4.2. «CBoiicTBa yIiIeBOJOPOIOBY

Pe3yanaT 06yquI/1;1 YcranaBiauBaTh 3aBUCHUMOCTb (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX
CBOICTB OpTraHU4YCCKUX BCHICCTB OT CTPOCHHUA MOJICKYJI

OO01111e KOMIIETEHIINH 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

O0OopynoBanue u nocyaa PeakTuBbl
1. CrexnsiHHBIE IPOOUPKU 1. Konnenrpuposannslii pactop H>SO,
2. IraTuB 1y npoOUpOK 2. DTUNOBBIN CIUPT
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3. CnupToBKa

3. PactBop KMnO,

4. Crouuku 4. bpomHas Boaa

5. Tlecok

AnaroputMm nposenenus onbita Ne 1

Bonpocel u 3aganus

1. ITomyuuTh STUJICH AETUAPATAIMEH STUIIOBOTO CIIUPTA,
0OHApYyXHUTh €T0, H3yYUTh €TO CBOMCTRBA.

1.1. B mpoOupky HaIuTh 2—3 MJI STUIOBOTO CIIUPTA U
OCTOPO’KHO 100aBUTh 6—9 MJT KOHIIEHTPUPOBAHHON CEPHOU
KHCJIOTBL. 3aTEM BChIIIaTh HEMHOTO IPOKAJIEHHOI'O MeCKa
(Tecok MM MeJIKHe KyCOYKH MEM3bI BBOJAT AJIsE TOTO, YTOOBI
MPEIOTBPATUTH TOTYKH KUKOCTH MIPU KUIICHUH). 3aKPbITh
MPOOUPKY MPOOKOI ¢ ra300TBOAHOM TpyOKOM, 3aKPENHUThH €€ B
HITaTUBE U OCTOPOKHO HATPETh COACPKUMOE TPOOUPKH

(puc.1)

C‘.’Ha

necok /.1\\\
C,H,0OH ~

R |

(xoHIL)

Br, KMnO,

1.2. OcTOop0KHO, pABHOMEPHO HArpeTh CMECH.

1.3. B npyryto npobupky HaneiTe 2—3 M pa30aBICHHOTO
pacTBopa nepMaHraHara Kajuus, 1 IPOIMyCTUTE Yepe3 HEero
ras.

1.4. B tpeThio npoOupKy HaMUTH 2—3 M OPOMHOM BOJIHI,
OITyCTHUTh TA300TBOJHYIO TPYOKY /10 THA ITOW MPOOHPKH U
MPOMYCTHUTDH Yepe3 OPOMHYIO BO/Y BBIACISIONIMNACS Tas3.

1.5. BoIHYTh ra300TBOIHYIO TPYyOKY M3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTHUEM KBEPXY, MOKEUb BBIICISIOIIUICS
ra3 (puc.2).

1. Yto nmpoucxoaur B
npobupke? Uro Habmogaere?
2. K xakomy Tummy
XUMHYECKHUX PEaKIUi
OTHOCSITCSI 3TH MPOLIECCHI?
Kax na3siBarorcs?

3. Kak meHsieTcst okpacka
pactBopoB? [louemy?

4. KakuMm miiaMmeHeM ropuT
stunen? [louemy?

5. CocTaBUTh YpaBHEHHS
IIPOTEKAOLIUX ITPOLIECCOB.
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C,H;O0H (aTuno-
BBIH CITHPT)

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) peaKuHeﬁ NpUCOCAUHCHUA, HpOTeKaIOH_[eﬁ 10 paAuKaJIbHOMY MCXaHU3MY

3) peakuue 3aMeleHus], IPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY
4) peakuuei NpUCOEINHEHUS, IPOTEKAIOIIEH 110 MOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsiHOro 3epkayia» (C aMMHAYHBIM PAacTBOPOM OKcHaa cepebpa)

BCTYyMAET:
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

35




s @®EIEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK

Vi _ WPE)I():[EHV[E BBICIIIETO OBPASQBAHV[?I PIYTUC
‘!\@ «POCCUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
PFYTUC Aucm 36

A) CH;COOH

b) CH;-CH»-CH;

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

I') CH;-CH,-OH

Kiacc opraHndeckux coeMHEHUN
1) omHOaTOMHBIE 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)12,75 n

411210

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

1. JlaliTe Ha3BaHUS OPraHUYECKUM COCAMHCHHUSM TI0 XHUMHUYECKUM QopMmyliam ¢

HCIIOJIb30BAaHNEM TPUBUAIBHON WIM MEKIyHApPOJHOW CUCTEMATUYECKOM HOMEHKIIATYPBI:

a) C,HsOH
0) (CH;).NH
B) CH3-CH(NH,)-COOH
r) CGHoN
1) CH;CH,HC=0
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e) CeHsCH,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?
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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 SJIEMEHTHOTO cocTaBa (B %); pacueTsl TETJIOBBIX
3pPEKTOB XUMHUECKUX PEAKIHA; pacdyeThl 3aBHCUMOCTH CKOPOCTH XMMHYECKOW PEaKIHU OT
KOHIICHTPAIIMU U TEMIIEPATyPHI U T.I1.).

[TpuBenemM nmpumMep BapraHTa KOHTPOJIBHOM pabOTHI.
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3aganue 1.

Kakoli pacTBOp HCHOIB3YIOT MJII KAaueCTBEHHOW PEKLHU ONPEICIICHUs XJIOPHUJOB,
OpoMu0B, Hoauaos? Hanuimre ypaBHeHUs peakluil 1 000CHYy#Te OTBET.

3amanue 2.

JlaHa cxema mpeBpalleHNuNn.

C2HSOH A1203,400°_> Xl KMnO4, H20, 0—200_) X2 HBr (u36.), t_) X3 t—>3TI/IH_)_)C2H4O

[Tponummre Bece peakuu U onpeaenuTs Bemecrsa X1, X2, X3.

3aganue 3.

Omnpeznenure MaccoBble TOJIM XMMUYECKHX 3JIEMEHTOB B okcuue amomMuHus Al,O; u
BBIPA3UTE UX B NIPOLIEHTAX.

5.YCJIOBUSA PEAJIM3ALIUU ITPOTI'PAMMBI IUCHUIITIMHBI

5.1. Ins peanuzanuyl nporpaMmbl y4eOHOW AMCHUIUIMHBI JOJDKHBI OBITH MPETYyCMOTPEHbI
CJIEIyIOLINE CIeMaIbHbIE TOMELICHHUS:

Jnis peanuzaniuy porpamMMbl JUCHUIUIMHBL JOJDKHBI OBITh MPEAyCMOTPEHBI ClIEAYIOIINE

creuuanbHble MOMEIICHUs: Y4eOHBbIH KaOWHET XMMUM W/WIM Yy4yeOHOM XMMHUYECKOH
nabopaTopuu.

ObopynoBanne  y4eOHOro  kaOmHera  (HarJIsAHble  MOCOOHUA): HaOOPBI
[IaPOCTEPKHEBBIX MOJIENIEH MOJIEKYJ, MOJIEIHN KPUCTAJUIMYECKUX PEIIETOK, KOJIEKIIUH MPOCTHIX
U CJIOKHBIX BEIIECTB W/WIM KOJUIEKIMHU MOJMMEPOB; KOJUIEKLUS TOPHBIX MOPOJX U MUHEPAJIOB,
tabnuia MenneneeBa, yueOHbIe (PUITBMBI, ITUPPOBEIE 00pa30BaTEIbHBIC PECYPCHI.

Texnuveckue cpeacrBa 00y4eHHsi: KOMIIBIOTEP C YCTPONCTBaAaMH BOCHPOM3BEICHUS
3ByKa, IPUHTEP, MYJbTUMEAMA-IIPOEKTOP C B3KpaHOM, MYyJIbTHUMEIUHHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALMM.

Oo6opynoBanue J1aoparopun U padoyux MecT JadOpaTOpuM: MEH3YPKH, MUIMETKU-
KareJabHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYTIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, MJIAHILIETHI
JUIsL KameJbHbIX peakiuil, (uiabTpoBaibHas Oymara, NMPOMBIBAJIKU, CTEKJISHHbIE NPOOUPKH,
pe3nHOBBIE TMPOOKH, (OHAPUKU, HAOOp pPEaKTHUBOB, CTEKJSHHBIC IaJOYKH, IITATUBBI IS
POOUPOK; MEPHBIE LIUJIMHAPHI, BODOHKU CTEKJISTHHbIE, BOPOHKU JI€TUTENbHbIE [IUINHAPUYECKUE
(50-100 mu), ctynku ¢ necTukoM, (paphopoBbie YallKu, TUHIETHI, GUIBTPHl OyMaKHbIE, BaTa,
MapJiis, 4YacoBbl€ CTEKJA, D3JIEKTPOIUIMTKH, JaOOpaTOpHbIE IITAaTHUBBL, CIHUPTOBBIE TOPENIKH,
CIIUYKH, MPUOOP MJIsl TMOTYYEHHUs Ta30B (WM MPOOUpPKaA ¢ Ta300TBOJHOM TPYyOKOH), AepKaTean
JUTSE IPOOUPOK, CKIISIHKU ISl XpaHEHUs PEaKkTUBOB, pa3laTOYHbIEC JOTKH; XUMUUYECKHE CTAKaHbI
(50, 100 u 200 mu); MIMAaTENW; MUHIIETHI; TUTEIBHBIC IIUIIIIBI; CEKYHIOMEPHI (TalkMephl), MEPHBIC
npobupku (Ha 10-20 M) m meprble kKoaoObl (25, 50, 100 u 200 mur), BoasHas OaHs (WM
TEPMOCTAT), CTEKJSHHBbIC TMaJO4YKW; KOHWYEeCKHue KoyObl s TuTpoBaHus (50 m 100 wmn);
WHAWKATOpPHBIE TMOJIOCKU [UIsl ompedeneHus pH u crangapTHas UWHAMKATOpHAs IIKaia;
YHUBEpCaIbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 miu (unu go3zaropsl Ha 1, 5 u 10 M), 6ropeTku
JUTSL TATPOBaHUS, MeAUIIMHCKHE puibsl Ha 100—150 mut, maGopaTtopHble W/UIN aHATUTUYECKUE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1aboparopHoe 000py10BaHHUE.

6.MndopmanuonHoe obecrneyeHue peaau3aluy MpPorpamMmbl
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Jns peanuzanuu nporpamMmbl  OMOIMOTEYHBIH (OHA 00pa3oBaTENbHON OpraHU3aINH
YKOMIUIEKTOBAaH TII€YaTHBIMU W/WIIM DSJEKTPOHHBIE OOpa3oBaTelbHbIe W WH()OPMAIMOHHBIC
pecypchl, peKOMEHIOBaHHBIE AJIsi MCIONb30BaHMUS B 0Opa3oBaTEIbLHOM MpOIEcce, HE CTaplie
IISATH JIET C MOMEHTA U3/IaHMUSL.

6.1. OcHOBHBIE IEYATHBIE U3TAHUS
1. Ilysakos, C. A. XuMmus. MeguIIMHCKUM IIPoduiIb. YuebHoe mmocobue ajasa CIIO. B 2-x

yacTax. Y. 1 : yue6HOoe 1mocobue pjs1 06pa3oBaTeJbHBIX OpPraHU3allUM, peaHU3yIoIIUX
obpasoBaTesIbHbIE IIPOrPaMMBbI CpefHero nmpodeccroHaIbHOro o6pasosanus / C. A. Ily3akos,
0. B. HectepoBa. - MockBa : IIpocBelienue, 2025. - 321 c. - (YuebHuk CIIO). - ISBN 978-5-09-
127128-7. - TexcT : asieKTpOHHBIN. - URL: https://znanium.ru/catalog/product/2220388

2. Ilysakos, C. A. Xumus. MegunmHCKUY mpoduiab. YuebHoe mmocobue ayst CIIO. B 2-x
gacTax. Y. 2 : ydebHoe mocobwe [y ob6pa3oBaTeNbHBIX OpPraHU3aIlHM, peayn3yIOIINUX
ob6pa3oBaTeJIbHBIE IIPOTPaMMEI Cpe/iHero IpodeccroHaIbHOro o6pasoBanusd / C. A. Ily3akos,
O. B. HecrepoBa. - Mocksa : IIpocseiieHue, 2025. - 337 c. - ISBN 978-5-09-127129-4. - TekcrT :
9JIeKTPOHHBIN. - URL: https://znanium.ru/catalog/product/2220389

3. Papmenxkui, A. M. Xumus. ba3oBrlfi ypoBeHb. TpeHUPOBOYHBIE U IIPOBEPOYHBIE
paboTel. JiekTpoHHasaA ¢opma y4yebHoro mocobus g CIIO / Pamenxkuid AM. -
M.:IlpocBerenue, 2024: ISBN 978-5-09-117995-8. - TekcT : 3yIeKTpOHHBIU. - URL:
https://znanium.ru/catalog/product/2181874

4. Papmenxkui, A. M. Xumus. Ba3oBblii ypoBeHb. TpeHHPOBOYHBIE U IIPOBEPOYHBIE
paboTel. IJiekTpoHHass ¢opma y4debHoro mocobus g CIIO / Pamenxkuu AM. -
M.:IlpocsBemieHue, 2024: ISBN 978-5-09-117995-8. - TexkcT : 39JeKTpoHHBIM. - URL:
https://znanium.ru/catalog/product/2181874

5. OCHOBBI OpraHWYeCKOHM XUMHU I CTyAeHToB CIIO : y4e6HO-MeTOAHYeCKOe

roco6ue / A. . XamuroBa, T. H. I'puiniaeBa, T. T. 3unkuueBa, M. M. [leTpoBa ; 1107 pex. 1pood.
M. B. T'asusoBa ; MuHo6pHayku Poccuu, KasaH. Hall. Hcciell. TeXHOJL YH-T. - Kasaus : Y371-Bo
KHUTY, 2023. - 272 c. - ISBN 978-5-7882-3390-1. TekcT: ajeKTpoHHBIM. - URL:
https://znanium.ru/catalog/product/2199327

6.2. OcHOBHBIE JIEKTPOHHbIE U3IAHUSA
1. hvsh.ru — Kypnan «Xumus B mKose».

2. https://postnauka.ru/themes/chemistry — nekuum mno xumum Ha caite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-momysipHbIN MPOEKT «JIEMEHTHI OOIBIION

Hayku» (pusuka, XuMus, MaTeMaTHKa, aCTPOHOMHUS, HAYKU O JKU3HM, Hayku o 3emie). HoBocTu
HAYKH, KHUTH, HAyYHO-TIOMYJISIPHBIC CTATbH, JICKIIUH, YHIIUKIIOTICIHH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHo-nionyJisipHOro *KypHana «llotenuuam». XKypuan uzgaérca ¢ 2005 r., ¢ 2011 r. —
pasaenn « Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4YHO-TIOMYJIIPHOIO JKypHaja « XUMHUS U Ku3HbY. KypHai uzgaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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OTkpblITast 37MeKTpoHHAs OMOIMOTEeKa XUMHUeckoro noprana «Chemnety, cCoaepKUT yuyeOHbIE U
MH(OPMALIMOHHBIE MAaTePUAIIBI IS IIKOJIBHUKOB M yuuTenel. B Helt MOXKHO HalWTH y4eOHHUKH 110
o0mieil 1 HeOpraHu4ecko XUMHUHM, OPraHUYEeCKOW XUMHUH, MyJIbTHMeIuamMaTepuaibl, a TaKxkKe
3aaui XUMHYECKHUX OJIMMITMA]] C PEIICHUSMH, 3aJa4dl BCTYNUTEIBHBIX 3K3aMEHOB JUIS
aOUTYPHUEHTOB.

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

WNudopmanmonaple Marepuayibl 00 onmmmuanax: MOCKOBCKOW TOPOJCKO#, Bcepoccuiickoi,
MenneneeBckoit, Mexxaynaponnoil. [lpuBenensl 3aaun T€OpeTUYECKUX M IKCIIEPUMEHTATBHBIX
TYpOB, IOJPOOHBIE PELICHHUS, CIIUCKU U PoTorpaduu modeuTeeH.

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

Cucrema AMCTaHIIMOHHOTO OOYyYeHMs, HAllpaBICHHas B IEPBYIO Odepelb Ha MOJATOTOBKY K
OJINMITMA/IaM BCEX YPOBHEH — OT HIKOJBHBIX 10 MexayHapoanoi. CallT COIEpKUT OrpOMHOE
KOJIMYECTBO 3ajay, CrPYNIHUPOBAHHBIX KakK IO TemMaMm, Tak U 1o onumnuagam. [lo Bcem
OCHOBHBIM pa3JiellaM XUMHUHU TPUBEIEH TEOPETUUYCCKUH MaTepuan W pa3oOpaHbl PEIICHUs
TUTIOBBIX 33/1a4.

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

[Topran mo HanoTexHOJOTHsIM. OCHOBHas IeNIb — pa3BUTHE OOpa3oBaHHA B 00JacTh
HAHOTEXHOJIOTUI U MOATOTOBKA K MHTEPHET-OJIMMITHAIE 110 HAHOTEXHOJIOTUSIM.

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

Hanéxnas crnpaBounas wuH(OpMamms O XUMHUYECKHX DJJEMEHTaX W WX CBOMCTBax (Ha
aHTJIMIICKOM SI3BIKE).

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

PyccKOA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

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

Hexommepueckuii caiT oHIaitH-00pa3oBaHusl, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTEeIbHBIX
KypCOB W BHJCOJCKIUHN JJIS NMIKOJLHUKOB, CTYJICHTOB M y4HTeleH. ECTh HECKOIBKO KypCOB IO
XUMHH.

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

Caiit Chemical AbstractService — camblii aBTOPUTETHBIH B MHpPE XUMHUU HHPOPMAIMOHHBIH
HMHTEpHET-pecypc (CaiT IiaTHbIN).
13.  http://www.organic-chemistry.org/

[TopTan no opraHuYeCcKOl XMMUU HA AHTJIUMCKOM A3bIKE.

14.  http://www.xumuk.ru

CaliT 0 XuMUU: KJIaCCHUeCKHe YIeOHUKHU, CIPABOYHHUKH, SHIIUKIIOTICIUN, TTIOUCK OPTAHUYECKUX U
HEOPraHWYECKUX PEAKIHM, COCTABIECHNE YPABHEHUHN PEaKIU.

15.  http://orgchemlab.com/

CaiiT, NOCBAIEHHBIN IPAKTUUECKOH paboTe B 1abopaTopuu

6.3. JlonoJiHUTEIbHbI€ HCTOYHUKH
1. Xwumuma. 10 «macc. VYroyOnéHuenidi ypoBeHb : yueOHux/ B.B. Epemun,

H.E. Ky3bmenko, B.M. Tepennn, A.A. Jlpo3nos, B.B. JIlynun; nox pen. B.B. Jlynuna. — M.:
IIpocsemenue, 2022. — 446, [2] c.: ui.

2. Xwmuma. 11 xkmacc. VYraoyO6néHueii  ypoBeHb : ydeOHux/ B.B. Epemun,
H.E. Ky3bmenko, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: Ilpocseuienue,
2022. - 478, [2] c.: un.
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3.  Xwumusa. YruyOoneHaelld ypoBeHb. 10—11 kiaccel: pabodas mporpamMma K JUHUU
YMK B.B. Jlynuna: y4e0HO-METOIUYECKOE rocobwue / B.B. Epemun,

A.A. Ipo3znos, U.B. Epemuna, 2.10. Kepumon. — M.: JIpoda, 2017. — 324, [1] c.

4.  Meronuyeckoe mnocobue Kk yuyeOHuky B. B. Epemuna, H. E. Ky3bmenko,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YriyOnaeHHbIH ypoBeHb». 10 kiacc / B. B.
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