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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCIHUILJINHBI

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma y4yeOHOW AMCUMILIMHBI SIBISETCS YacTblO OCHOBHOM MpodeccHoHambHOM
oOpa3zoBarenbHOil mporpammbl B cooTBeTcTBHE ¢ PI'OC mo cnemmansHocTn CITO 40.02.01
[IpaBo u opranuzaiys COIUAIBHOTO 00ECIIeUEHUS.
[Tporpamma yueOHOM JUCHUTUITMHBI MOKET OBITH HCIIOJIb30BAHA:
— B JIONOJHUTENIBHOM IpodeccnoHalbHOM 00pa3oBaHuU (B IporpaMMax MOBBILICHUS
KBaJTM(HUKAIIUY U TIEPETIOATOTOBKH )

1.2. Mecto Yy4yeOHOIi MUCHMUIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHOHATbHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyebHag  OUCLHMIUIMHA  «XHWMHA»  SBJIAETCS  0a30BOM  JUCHUIUIMHON  IIAKJIA
«O0meobpazoBarenabHas MOATOTOBKA», MPOTrPaMMbl MOATOTOBKH CIIEIUAINCTOB CPEIHEr0 3BEHa
B cootBeTcTBUU ¢ PI'OC CIIO no cnenumansHoctu 40.02.01 [IpaBo u opranuzaius COlHalIbHOTO
obecrieueHus.

1.3.Lesn 1 3224y JUCUMILIMHBI — TPeOOBAHUS K Pe3y/IbTATaM OCBOCHHUS AUCHMILJIUHBI:

Henp nmuctumiauabl  «XUMHUsS»: (OPMHPOBAHHWE Y CTYACHTOB IPEICTABICHHUS O
XMMHUYECKON COCTABIISAIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpa KaK OCHOBBI IPUHATHS
pelIeHnit B KU3HEHHBIX W MPOW3BOJICTBEHHBIX CHUTYaIMsX, OTBETCTBEHHOTO IIOBEJCHHS B
IPUPOJHOH cperie.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX MPOLIECCOB U
ABJICHUM B OKpPYXalolleld Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBHUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHs COCTaBIATH (HOPMYJIBl HEOPTaHWMYECKMX M OPTAaHMYECKHX BEILECTB,
YPaBHEHHMsI XMMHUYECKMX peakluil, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHHS MPOCTEHIINX XMMUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM € COONMIOJIEHMEM TMpaBuUi Oe30MacHOro OOpalleHHsT C BEIIeCTBaMU U
71a00paTOpHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh HH(OPMAIIUIO XUMHUYECKOTO XapaKkTepa U3 Pa3inuHbIX
UCTOYHUKOB,;

5) chopmMupoBaTh yMEHHUS TPOTHO3UPOBATH MOCIEJICTBHS CBOCH NEATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHKEHUN XUMHUYECKON HAYKH U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.
Oco0oe 3HaueHne AUCHUILIMHA UMeeT npu GopMupoBanuu u pa3utuu OK:



Kon v HaumeHoBaHue
(popmupyembIX KOMIIETeHIUI

Hﬂal{l/lpyeMble pe3yJabTaThbl 0OCBOCHUA JUCHUIIJINHBI

Oowmme

JAucnunjanHapHbie

OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JCSITEIHHOCTD,
BBIOMPATH TUIIOBBIC METO/IBI U
CHIO0COOBI BBHITIOTHEHHS
npodeccHoHaNBHBIX 3a/ad,
OLIEHUBATH NX 3()(HEKTUBHOCTD U
Ka4ecTBO

B wactn TPpyAOBOT'O BOCIIUTAHUA:

- TOTOBHOCTDH K pyay, OCO3HaHHC ICHHOCTH
MacCTCpCTBa, prI[OJ'IIO6I/Ie;
- TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTHU

TEXHOJIOTHYECKOH M  COLHMAJIbHON HampaBJIEHHOCTH,
CIOCOOHOCTh ~ HMHUUMHPOBaTb,  IUIAHUPOBATh |
CaMOCTOSTEIBHO BBIIOIHATH TAKYIO JESITEIBHOCTB;

- WHTEpeC K pa3nuyHbIM chepaMm mnpodeccrnoHaTFHON
JeSITeTbHOCTH,

Osnanenne YHUBEPCAIbHBIMH
NO3HABATEILHBIMU JICHCTBHAMHU:

a) 6a30BbIE JIOTHYECKUE JICHCTBUS:

- CaMOCTOATENHFHO (POPMYITHPOBATh U AKTYAIU3UPOBAThH
npo0OJieMy, pacCMaTpHBaTh €€ BCECTOPOHHE;

yIeOHBIMU

- YCTaHaBJIUBaTh  CYIIECTBEHHBIA MpPH3HAK  WIU
OCHOBaHUS JUIs CpaBHEHHUS, Kilaccupukanuu W
0000111eHHS;

- ONPECNATH IENN JCATEIbHOCTH, 3a/1aBaTh MapaMeTphI
U KPUTEPUU UX JOCTUKECHUS;

- BBIABJIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B
paccMaTpUBACMBIX SIBIICHUSX;

- BHOCUTH KOPPCKTUBBI B HACATCIBHOCTH, OLCHHBATDH
COOTBCTCTBUC PE3YJIbLTATOB MCJISIM, OLCHUBATHL PUCKHU
MOCJECTBUIN NEATSILHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHHE TPH pEIICHUH
YKU3HEHHBIX MPOOIeM

0) 6a30BBIE MCCIIEIOBATEIILCKHE ACHCTBUS:

- BJIAJCTh HABBIKAMH Yy4eOHO-HCCICIOBATEILCKOW H
HpOCKTHOﬁ JACATCIBbHOCTH, HaBbIKaMH  Pa3pCHICHUA
mpooem;

- BBIABJISATH  MPHYUHHO-CICJCTBEHHBIC  CBS3U W
AKTyaJIu3upoBaTh 3aJady, BbIABUI'ATb THUIIOTE3Yy €€
pPEeUICHUA, HAXOAWTHh apryMCEHTBI JISI JOKa3aTCJILCTBaA

- BIIQJIETh CUCTEMON XWMHYECKHUX 3HAHUH, KOTOpas BKIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYCCKUN DIIEMEHT, aTOM,
JNIEKTPOHHAsE 000J0YKa aToma, S-, p-, O-2JIEKTPOHHbBIC
opOWTamTM  aroMoOB, HWOH,  MOJIEKyJla,  BaJE€HTHOCTb,
3NEKTPOOTPHUIIATEILHOCTh, CTCICHb OKHCICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YIIIepPOTHBIN
ckener, (yHKIMOHANBHAS TPYIIa, paguKal, H30MEpHUs,
M30MEPHI, TOMOJOTHYECKUH Psl, TOMOJOTH, YTIEBOIOPOIIBL,
KHCJIOPOJ- M a30TCOACPIKALIUEC COCAUHCHHUS, OUOJOTHUSCKU
aKTUBHBIE BellecTBa (YIJIEBOJIBI, JKUPBI, OEIKH), MOHOMED,
[oJIMMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJEKYISIDHBIC
COCJIMHCHHMSI, KPUCTAJUTMYECKAs PEIICTKA, THIThI XUMHUYECKHX
peakuui (OKHCITUTETLHO-BOCCTAHOBUTEIIBHBIC, 9K30-U
SHAOTEPMUYECKHE, pPEeaKIud WOHHOTO OOMEHa), pacTBOD,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTEI, ANEKTPOJIUTHYECKAS
JUCCOIMAIINS,  OKHCIUTEIb, BOCCTAHOBHTEIb, CKOPOCTH
XUMHYECKON peakInyd, XUMHUYECKOe PaBHOBECHE), TEOPUU W
3aKOHBI (TEOpHsl XHMHYECKOTO CTPOCHHS OpPraHWYECKUX
BemectB A.M. DbyrnepoBa, Teopus 3IEKTPOIUTUYECKOU
Jaucconuanum, nepuoanydeckuit 3akon .M. MenneneeBa, 3akoH
COXPaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN S3BIK
XUMHH, (AKTOJIOTUYESCKHE CBEJCHHS O CBOHCTBAaX, COCTaBe,
MOJIlydeHUH W O€30MacHOM  HCIOJIb30BAHMM  BaKHEUIIMX
HEOPTaHWYECKUX W OPraHWYeCcKWX BEImECTB B OBITY U
MIPAKTUYECKOH JIeATEIIbHOCTH Y€JI0BEKa,

- YMETh BBISBIISATH XapaKTEPHbIC MPU3HAKA U B3aUMOCBS3b
W3YYCHHBIX MOHSATHHA, IPUMEHSITh COOTBETCTBYIOIIUE MOHATHUS
IpU OINUCAaHWHM CTPOSHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB M WX MPEBPAIICHUN; BBISIBIATH
B3aMMOCBSI3b  XUMHUYCCKHX 3HAHUW C  TMOHATHSAMH U
MIPEICTaBICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- yMeTh  WCIOJIb30BaTh  HAWUMEHOBAHHMS  XUMHUYECKHX
COEJIMHEHUN MEXJIYHapOJHOTO COl03a TEOPETHUYECKOH U




CBOMX YTBEP’KJICHUM, 3aJlaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

- aHAJIM3UPOBAThH MOJIYUYCHHBIE B XOJI€ PEIICHUS 3a]auu
pe3yNbTaThl, KPUTUYECKU OIICHUBAThH UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSX;

- YMETb NEPEHOCUTh 3HAHMS B IO3HABATECIBLHYIO W
MPAKTHYECKYIO 00JIACTH KU3HEACATCIHLHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX
obnacrei;

- BBIJIBUTATh HOBBIC WJCH, MpeAJiaraTh OPUTHHAILHBIC
MOAXOMbI U PELICHUS;

- CIIOCOOHOCTh UX UCIOJIH30BaHUs B ITI03HABATEIbHOMN 1
COLMANIbHOW MPAKTUKE

MPUKJIAIHON XHMHH M TPUBUAJbHBIC HAa3BaHHMS Ba)KHEHIIHX
BEIIECTB (aTHuTeH, alleTUJIEH, TJIUICPHH, dhenom,
(dopManbrerun, yKCyCHas KHCJIOTa, TJIMIUH, YTapHBIH ras,
VIJACKUCHBIA Ta3, aMMHaK, TallleHas W3BECTh, HeralieHas
W3BECTh, NMUTHEBAs COJA M JPYTUX), COCTABISTH (HOPMYIIBI
HEGOPTraHWYECKUX W OPTraHUYeCKHX BEIICCTB, YPaBHCHUS
XUMHUYECKUX PEAKIMi, OOBSICHITh MX CMBICI, MOJTBEPKIAATH
XapaKTePHbIC XAMHUYECKHE CBOJCTBA BEIIECTB
COOTBETCTBYIOIIIMMH SKCTICPUMEHTAMH U 3AIUCIMH YPaBHEHUIH
XUMHYECKUX PEaKIni;

- yMeTh YCTaHABIUBATh NPUHAUICKHOCTh  H3YUCHHBIX
HEOPraHMYECKMX M OPraHUYECKUX BEINECTB K OMPEICICHHBIM
KJIacCaM U TPYIIaM COCIUHCHUM, XapaKTepU30BaTh UX COCTaB
n Ba)KHCﬁMHC CBOfICTBa; OHpeILCHSITI) BHUJIbI XHUMHUYCCKHUX
CBsi3el (KOBaJIGHTHAs, NOHHAS, METAJUIMYECKasi, BOJOPOIHAS),

THUIIBI KPUCTAJTHUECKUX peleTox BEIIIECTB;
KJIacCU(PHUIMPOBATH XMMUYECKUE PEaKIINH;
- chopMupoBarb  IpEACTABICHUS: 0  XUMHYECKOH

COCTABJISIFOIICH €CTECTBEHHOHAYYHOH KapTHHBI MUPA, POJIU
XVUMUU B TIO3HAHWW SBICHUH TPHPOIBI, B (OpPMUpOBaHUU
MBILUIEHUST W KYyJbTYpbl JIMYHOCTH, €€ (QyHKIMOHAIBHOMN
IrPaMOTHOCTH, HEOOXOAMMOW Uil PELICHUS] NPaKTHUIECKUX
3aJa4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3JI0POBBIO U NIPUPOJHOIL cpene;

- YyMEThb NPOBOAWUTH PAacUeThl MO XUMHYECKHM (GOpMyJaM H
YPaBHEHUSIM XMMUYECKHX PEaKUUH C  HUCIIOJIb30BaHUEM
(u3NYeCKUX BENWYMH, XapaKTepH3YIOUNIMX BelIecTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0ObeMa (HOpMaJlbHBIE
yCIIOBUSI) Ta3oB, KOJMYECTBA BEIIECTBA; MCIOJIb30BAThH
CUCTCMHBIC XUMHWYCCKUE 3HAHUA JIA HNPUHATUA pemeHHﬁ B
KOHKPETHBIX KN3HCHHBIX CUTyalusix, CBsI3aHHBIX C
BELIECTBAMH U UX NPUMEHEHHEM

OK 4. Ocy1iecTBJISITh TOUCK U
WCIIONIb30BaHNe HH(OPMAITIH,
HE00X0IMMOH 1 3P PEKTUBHOTO
BBINOJIHEHHS PO eCcCHOHATIBHBIX

B o0nactu neHHOCTH HAYYHOTO O3HAHMSL:

- c(OPMHPOBAHHOCTh MHUPOBO33PEHHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOLIECTBEHHOH NPaKTUKH, OCHOBAHHOTO Ha

- YMETh IIJIaHUPOBATH U BBINOJIHATH XUMUUYECKUN SKCIIEPUMEHT
(mpeBpaimeHusi OpPraHMYECKHX BEHIECTB MPH HarpeBaHHH,
[IOJIyYEHUE 3TWIEHA U M3Y4YEHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peaKkuuu Ha aNbJETHJbl, KpaxMald, YKCYCHYHK KHCIOTY,




3a11a4, IpOoheCCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHS.

JIUanore  KyJiabTyp, CIIOCOOCTBYIOIIETO
CBOETO MECTa B IMOJHUKYJIHTYPHOM MHPE;
- COBEPIICHCTBOBAaHHUE SI3bIKOBOM M YHUTATEIBCKOM
KyJIbTYphl KaK CpPEICTBA B3aUMOACHCTBUS MEXIY
JIOBMH U TIO3HAHUS MUPA;

OCO3HaAHHIO

- OCO3HAaHME LIEHHOCTM Hay4YHOM JeATEIbHOCTH,
TOTOBHOCTh OCYIIIECTBIIATh MIPOEKTHYIO u
HCCIICIOBATENbCKYIO NESITEIbHOCTh MHANBHUYaIbHO U B
rpymne;

OBnanenue YHHMBEPCAIbHBIMU yueOHBIMU

NO3HABATEILHBIMU JICHCTBHAMHU:

B) pabota ¢ nH(OpManuei:

- BIAQJCTh HAaBBHIKAMH TMONyYCHUS WHPOPMALUN W3
WUCTOYHUKOB  pa3HBIX  THIOB,  CAaMOCTOSTEIBHO
OCYIIECTBIISTH TIOMCK, AHAIM3, CHUCTEMATH3aLHUI0 U
UHTEpIpETaii0 HWHPOPMALUK PA3JUYHBIX BHIOB U
(dhopM npeCcTaBICHYS,

- cO3/1aBaTh TEKCTHl B PA3IMYHBIX (pOpMATax C y4EeTOM
Ha3HAuYeHWs WHPOPMAIMK ¥ IEJICBOH  ayIUTOpHH,
BHIOMpasi ONTUMAIBHYIO (OpMYy TIpeICTaBICHUS U
BU3yaJIU3alINH;

- OLICHUBATh JOCTOBEPHOCTD, JETUTUMHOCTb
WHQOPMAIUH, €€ COOTBETCTBHE MPABOBBIM M MOPaJIbHO-
ITHYECKHM HOPMaM;

- HCHIOJIb30BaTh CpeICTBa MH()OPMALMOHHBIX |
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIMOHHBIX
3ama4 ¢ coOdrojeHneM TpeOOBaHWK  IPrOHOMUKH,
TEXHUKU O€30MacCHOCTH, TUTUEHBI, PECypcocOepeKeHus,
NPaBOBBIX U ATUYECKUX HOPM, HOPM UH(DOPMAIOHHOM
0€30MacHOCTH,

- BJI/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
uHpOopMaIuu, HHGOPMAIIMOHHOW OE30MTaCHOCTH
JMYHOCTH,

IeHatypanus OeNKOB IpPH HArpeBaHWW, I[BETHBIE DPEAKIIHU
OCJIKOB; TPOBOMWUTH PEAKIIMM HOHHOTO OOMEHa, OMpEIeiATh
Cpely BOIHBIX pacTBOPOB, KAadeCTBEHHBIE pEaKUWU Ha
cyibdar-, kapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHUS;
permarh dKCIepUMEHTAIbHBIC 3amaun 1Mo TeMaM "Meramiel" 1
"Hemerannsl") B COOTBETCTBMM C MIpaBUJIaMH TEXHHUKHU
Oe3omacHOCTH  MpU  OOpallleHUH € BEIISCTBAMH U
nabopaTOpHBIM 000pPYAOBAaHUEM; TIPEACTABIATh PE3yIbTaThI
XUMHYECKOTO JKCHEepUMeHTa B ¢opMe 3amuch ypaBHEHUN
COOTBETCTBYIOIIMX pPeakuuii W (QOpMyTUpOBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- yMeTh AaHaU3WPOBaTh XHMHYECKYH)  HH(pOpMaIuio,
MOJTy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEJICTB MacCOBOU
uHopManuu, cetb IHTEpHET U Ipyrue);

- BIIaJIeTh OCHOBHBIMH METOJIaMU HAYYHOTO MTO3HAHWSI BEIIECTB
U XUMHUYCCKHMX  sBICHMH  (HaONroleHUWE, HW3MEpCHHE,
9KCIIEPUMEHT, MOJICIIUPOBAHUE);

- YMETh TPOBOJUTH PAcCUeTHl MO XUMHUYECKHM (opMmylaM u
YpaBHEHUSM XWUMHYECKHX pEakiuil ¢ WUCHOIh30BAHUEM
(u3NYecCKUX BENWYHMH, XapaKTepH3YIOUIMX BelIecTBA C
KOJMYECTBEHHOH CTOPOHBI: Macchl, 0ObemMa (HOpMallbHBIC
YCIIOBHSI) Ta30oB, KOJMYECTBA BEIIECTBA; HCIIOIH30BAThH
CUCTCMHBIC XUMHWYCCKUEC 3HAHUA JII HNPUHATUA pemeHHﬁ B
KOHKPETHBIX KN3HCHHBIX CUTyaluix, CBs3aHHBIX C
BEIECTBAMH U UX IPUMEHEHHEM

OK 6. PaboTaTp B KOJUIEKTUBE U
KoMmas[e, 3pPEeKTHUBHO 00IIATHCS C

- TOTOBHOCTb K CaMOpPAa3BUTUIO, CAMOCTOATCIBHOCTU U
CaMOOIIPCACICHUIO,

- YMCTb IUIAaHUPOBATH U BBINIOJIHATH XUMUYCCKHN OKCIICPUMCHT
(HpeBpa]J.[eHI/IH OpPraHrM4YCCKUX BCIICCTB IIpU HArpeBaHUH,




KOJIJIETAaMH, PyKOBOJICTBOM,
MTOTpeOUTEIIMHU

-OBJaJICHUE HAaBbIKaMH y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOM U COLUANIbHOM JIeATEeIbHOCTH;

OBnajiecHUE YHHUBEPCATBHBIMH  KOMMYHHKATUBHBIMHU
NCUCTBUSIMU:

0) coBMeCTHAS IeATEIHHOCTD:

- IOHUMATh U UCIOJB30BaTh MPEUMYIIIECTBA KOMAaHTHOM
Y UHJIMBUYalbHON pabOThI;

- [pUHHAMATh LEId COBMECTHOM  JESITEIBbHOCTH,
OpraHU30BBIBATh M KOOPIMHUPOBATh ICHCTBUSA IO €€
JIOCTUKEHHUIO: COCTaBIIATh IUIaH JICUCTBUH,
pacmpenessiTe pojid € Y4eTOM MHEHHH YYaCTHHKOB
o0CcyXIaTh pe3yIbTaThl COBMECTHON pabOTHI;

- KOOPJMHHUPOBATh M BBINOJHATH PAaOOTy B YCIOBHSX
pEaIbHOTO,  BUPTYadbHOIO Y  KOMOMHHPOBAHHOTO
B3aMOJCHCTBHS,

- OCYIIECTBIATh MO3UTUBHOE CTpaTeTUYeCcKoe
MOBEJCHUE B PA3IHUYHBIX CHUTYalUAX, MPOSIBISTH
TBOPYECTBO ¥ BOOOpaKeHNE, OBITh MHUITHATHBHBIM
OBnageHue YHUBEPCAIbHBIMU PEryIsTUBHBIMU
JEUCTBUSIMHU:

T) IpUHSTHE ceOs U APYTUX JIFO/ICH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JOAEH IpU
aHaJIn3e Pe3ybTaToB ACSITEILHOCTH;

- TIpU3HABaTh CBOE IPABO M MpaBO APYTHX JIIOJEH Ha
OIIINOKHU;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIHH
JIPYTOTO YETIOBEKA;

MOTydCHUE JTHIICHA M M3YYCHHE €T0 CBOWCTB, Ka4eCTBCHHEIC
peaKkuMu Ha aNbJIeTHABl, KpaxMall, YKCYCHYIO KHCJIOTY;
JieHaTypalus OCIIKOB TMpPH HArpeBaHWU, I[BETHBIC PEAKIIMU
OCJIKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHA, ONpEeeNiTh
Cpeoy BOIHBIX pAacTBOPOB, KadeCTBEHHBIE pEakIUH Ha
cynbdar-, kKapOoHaT- U XJIOPHUI-aHHOHBI, HA KAaTHOH aMMOHUS;
peuaTh SKCIepUMEHTaIbHbIC 3a7aud Mo TeMaM "Mertamibl" u
"Hemetaimiel') B COOTBETCTBHH C TIPaBWJIAMH TEXHUKH
Oc30macHOCTH TP OOpamIeHWd C  BEIIECTBAMH |
na00paTOpHBIM 00OpPYAOBAHUEM; TPEACTABIATh PE3yJILTATHI
XUMHYECKOTO JKCIEepUMEeHTa B opMe 3aluch ypaBHEHUN
COOTBETCTBYIOIINX peaknmuid M (POpMyIHpOBaThH BHIBOIBI HA
OCHOBE 3TUX PE3yIbTaTOB




B pesynbrare ocBoeHUs y4eOHON AUCIUILTMHBI 00Y4aIOLIHICS JOKEH YMETh:

V-1. BbIABIATH XapaKTEpPHbIE MPU3HAKA U B3aUMOCBSI3b U3YYEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOIIME IOHATHS NPU ONUCAHMM CTPOEHHUS U CBOWCTB HEOPraHMYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLECHUN; BBIABIATH B3aUMOCBS3b XMMHMUYECKHX 3HAHWUM C
HOHSTUSMM U IPEJCTaBICHUAMHU JPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHHM MEXIYHAPOJHOIO CO03a
TEOPETUYECKON U MPUKIIATHOW XUMHUHU U TPUBHAJIbHBIC Ha3BaHUS BaXHEHMILINX BEUIECTB (3TUJIECH,
aleTHlIeH, TiulepuH, (eHon, Qopmanpiaerun, yKCycHas KHCIIOTa, TJIMLIUH, YTapHBIA ras,
YIJIEKUCHIbINA Ta3, aMMUaK, raileHas HW3BECTb, HErallleHash M3BECTb, IIUTHEBAS COJA U JAPYIUX),
COCTaBIATh (POPMYJIBI HEOPraHUYECKHMX M OPraHMYECKHUX BELIECTB, YPABHEHUS XUMHUYECKHX
peakuuii, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XUMHUYECKHE CBOWCTBA BEILIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKIUI

V-3. YcranaBnuBaTh NPUHAAJIEHKHOCTh M3YUYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILECTB K OINpPEACIICHHBIM KJaccaM W IpynmnaMm COEAUHEHUM, XapaKTepU30BaThb UX COCTAB U
BAOKHENIIME CBOMCTBA

V-4, Onpenenarb BUIbl XUMHUYECKUX CBs3ed (KOBaJCHTHAsl, MOHHAS, METAJUITMYECcKas,
BOJIOPOJHAsI), TUIBl KPUCTANIMYECKHX PELIETOK BEIIECTB; KJIACCU(ULUUPOBATH XUMHUYECKHE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKUM (opMyIaM W YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCHOJb30BaHMEM (U3MYECKHX BEIIMYMH, XapaKTePU3YIOIIUX BellecTBa C
KOJMYECTBEHHON CTOPOHBI: MacChl, OObemMa (HOpPMaJIbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJIb30BATh CHUCTEMHbIE XHMMHWYECKHUE 3HAaHUS [UIsl TNPUHIATHS pELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

VY-6. [InanupoBaTh U BBIIOJIHATH XUMUYECKUI SKCIIEPUMEHT (KaueCTBEHHBIE PEeaKIMK Ha
KaTUOHbl M AHUOHBI, (YHKIMOHAJbHBIE TPYIIbl OPraHUYECKUX COCAMHEHUN JIeHaTypaius
OeNnKOB MpU HAarpeBaHUM, I[BETHbIC pEaKIUU OEIKOB; MPOBOJUTH PEAKIMU HMOHHOTO OOMEHa,
OIPEEIIATh CPEy BOJHBIX PAaCTBOPOB, pEIIATh IKCIEPUMEHTAIbHbIC 3aJa4yl HAa PACIIO3HABAHUE
HEOPraHMYECKUX U OpPraHMYeCKUX BEIIECTB) B COOTBETCTBUU C TMpaBWIAMH TEXHUKHU
0€30MacHOCTH MpHU 00pallleHnH ¢ BEHIECTBAMM U JIAOOPaTOPHBIM 000PYAOBAHUEM; MIPEICTABIATh
pe3yabTaThl XMMHUYECKOTo S3KCIIepUMEHTa B (opMe 3aluch ypaBHEHHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB

V-7. AHanu3upoBaTh XUMHUECKYIO HH(OPMAIIHIO, OTYyJaeMyI0 U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popmManuu, cetb IHTepHET U Apyrue)

V-8. Cobmrofarh mnpaBuiia 3KOJOTMUYECKH 11€71ecO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LENMAX COXPAHEHUS CBOETO 30POBbA M OKPYKAIOUIEH MPUPOTHON
CpElbl; YYUTHIBATh OMACHOCTH BO3JIECHCTBUS HA JKMBBIE OPraHU3MbI ONPEIECIICHHBIX BEIIECTB,
MOHMMAasl CMBICJT TIOKa3aTelsl IPeAeIbHON JOMYCTUMON KOHIIEHTPAluu

V-9. Bnaznere OCHOBHBIMM METOJAMH HAY4YHOI'O IO3HAHMUS BEILECTB U XMMHUYECKHUX
ABJIeHUN (HaOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHUE); BIIaJIeTh CUCTEMON 3HAHUN
0 METOJaX HAy4YHOIO IO3HaHUs SIBICHUN NPUPOABI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HAayKax U
YMEHMSIMH MPUMEHSTh 3TH 3HAHUS NPU SKCHEPUMEHTAJIbHOM MCCIEIO0BAHUU BEIECTB U JUIS
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJIE MPAKTUYECKON AEATeIbHOCTU
YEeJI0BEKa U B MOBCETHEBHOM JKU3HU.

3HATh:

3-1. Bianerb cUCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMHUYECKHI DIIEMEHT, aToM, JJIEKTPOHHAs 000JIouka aTtoMma, s-, P-, 0-3JIeKTpOHHBIE
opOuTamM aToMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHHsI, XUMUYecKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YIIIEpOAHBINH CKETeT,
(byHKIMOHAIbHAS TpyMNa, paguKail, H30Mepus, HW30Mepbl, FTOMOJIOIMYECKHH psii, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOIEpKaIllie COSTUHEHHS], OMOJIOTNYECKH aKTUBHBIE BEILIECTBA
(yrneBoapl, JKUpBI, OEIKH), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KPUCTAIUIMYECKAs pelleTKa, THUIbl XUMHUYECKMX peakUuid (OKUCIUTEIBHO-
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BOCCTAHOBUTENBHBIE, OK30- M DJHAOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAs JUCCOLMAIus, OKHCIIUTENb,
BOCCTaHOBHUTEIIb, CKOPOCTh XMMUYECKON PEaKIH, XUMHUIECKOE PABHOBECHE), TCOPHH U 3aKOHBI
(Teopuss XUMHUYECKOTO CTpOeHHUsi opraHuueckux BemectB A.M.bytnepoBa, Teopus
ANEKTPOIUTUYECKON  nuccoumanuu, llepmogmueckuit  3akoH  J[.Ml.MeHneneeBa, 3akoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMUHU.

3-2. Cdopmuposathb MPECTABICHUSA: 0 XAMHUYECKOU COCTaBIISIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMUU B TIO3HAHUU SIBJICHUI NPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOIUMOM Ui peLIeHUS MPAKTUYECKUX 3a7a4 U SKOJOTHYECKH 0OOCHOBAHHOTIO OTHOILICHUS
K CBOEMY 3JI0pPOBBIO M IIPUPOTHOMN Cpee.

1.4. Kosin4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHO JTUCHMILIUHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyvaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHOM ayTMTOPHON yueOHOM Harpy3ku oOydaromierocs 12 4acos,
CaMOCTOSITENILHOM paboThl 00yJaromierocst — 32 Jaca.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIIINHBI
2.1. O6beM y4eOHOI TUCHUNIUHBI U BU/IbI Y4eOHOI padoThl

Buabi yueOHol padoTbl Oovem yacos
MakcumajbHas yueOHasi Harpy3ka (Bcero) 44
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 12
B TOM YHCIIE:
JeKIuu (YpOKH) 4
NPAKTHYECKHE 3aHSITUS 4
nabopaTtopHbIe pabOTHI 4

KOHTPOJIbHBIE pabOThHI -

KypcoBasi paboTa (IpoeKT) -

CamocrosiTeibHas padora o0y4yawomerocs (Bcero) 32

KoHncyabTanuu -

HpOMe)KyTO‘IHaﬂ aTrecranus

Hrorosas arrecrauus B popme 1c-UIIKP,
2c-nudp . 3auer
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2.2. TemaTH4eCKHil IJIAH U coep:KaHue YU4eOHOI JMCIHUIIIMHBI « XHMHUSD)

HanMeHoBaHMe Conep:xanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl U NPAKTHYECKUE 3aHATHS, O0beM yacoB YpoBenn
pA3IeIOB 1 Tem caMocTosiTeJIbHAas padoTa o0yuyalouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
npeoycCMOmpeHbl).
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 1 1
Ctpoenue
aTOMOB CoBpeMeHHast Mojiesib CTpoeHus atoMa. CUMBOJUYECKUN SI3bIK XUMHUHU. XUMHUYECKUM DIJIEMEHT.
XUMHYECKHUX OnekrpoHHas KoH(purypamus atoma. Kraccudukanus XUMHUYECKMX 3JeMEHTOB (s-, p-, d-
3JICMEHTOB U ayieMeHThl). BaneHTHbIe 37€KTpOoHBbI. BaleHTHOCTh. DNEeKTpOHHAs NpUpPOJa XUMHUYECKON CBSI3U.
npupoaa DNEKTPOOTPULIATENILHOCTh. BUIbl XMMUYECKOW CBSi3M (KOBaJIeHTHasl, MOHHAs, MeTalindyeckas,
XHMHY€eCKOH BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa3oBaHUs
CBSI3N IpakTHYecKue 3aHATHS 1
Pemienne 3amaHuii Ha MCHOJIB30BAaHUE XMUMHUYECKOW CHMBOJIMKM M HAa3BAHUN COCIMHEHUN I10
HOMEHKJIAType MEXKIYHApOJHOTO COK03a TEOPETUUYECKOW M MPUKIATHOM XMMUU U TPUBUAIBHBIX
Ha3BaHUW JUISI COCTaBIIEHUS XUMHUYECKUX (HOPMYJT JBYXaTOMHBIX COCIMHEHUH (OKCHJIOB,
Cynb(hUIO0B, THAPUAOB U T.I.) U IPYTHX HEOPTAaHHUECKUX COSAMHEHUN OT/ICTbHBIX KIIaCCOB.
[IpakTuueckne 3adaHUsi HA YCTAHOBJIICHHE CBSI3U MEXAY CTPOCHHEM aTOMOB XHWMHUYECKHX
AJIEMEHTOB U MEPUOJAUYECKUM MU3MEHEHHEM CBOWCTB XMMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH B
COOTBETCTBUU C MOJ0KEHUEM [leproInUeCKON CUCTEMBI.
Tema 1.2. Conep:xxanue yueOHOro MaTepuaJia 2
Hepuoguyeckuii | [IpakTuyeckue 3aHATHS 1
3aKOH M Ta0JIMNA [TTepyonuueckas cucTeMa XUMAUecKHX s1ementoB JI.U. Merneneesa. OU3HUeCKUil CMbICI
AN. ITepuoanueckoro 3akona /.M. MennaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
MemnpeieeBa

3JIEMEHTOB, 00pa3yeMbIX UMU IMPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHYECKOTo 371emMeHTa B [lepuonnueckoii cucreMe. MUPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
ITepuoanueckoro 3akona J[.M. Menneneea. I[Ipornossr JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPU3aLUI0 XUMHUUECKUX
37eMeHTOB «MeTannuiyeckue / HeMeTaNIn4ecKhe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C UX JIEKTPOHHBIM CTPOCHHUEM U IIOJI0KEHUEM B
MePUOINYECKON cucTeMe XxumMuieckux 3nemMeHToB .M. MenaeneeBa
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Pazgen 2. Xumuuyeckue peakunu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBiieHHe ypaBHEHUH peakinii COSTMHEHUS, pa3lIOKEHUs, 3aMEIICHUs, 0OMEHA, B T.4. PEaKIUi
TOpPEHUS], OKUCIICHUS-BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCIICHUSI-BOCCTaHOBIICHUs. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHue U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M
3NIEKTPOHHOTO Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIH B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHECSITEIbHOCTH OPraHU3MOB

HpaKaneCRue 3aHATHUSA

KOJII/I‘-IGCTBGHHLIG OTHOHICHUS B XUMUU. OCHOBHI)IC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHWHU U pacquLI
10 YpPaBHEHUSM XMMHUYECKHUX peakiuui. Moyib Kak eJIMHHUIA KOJIMYECTBA BeliecTBa. MosspHast
Macca. 3aKOHBI COXpAHCHHS MacChl M JHEPruu. 3aKoH ABoraapo. MoJsipHBIA 00BEM Ta30B.
OtHocuTenbHAsT TIOTHOCTh Ta30B. PacueTbl 1O ypaBHEHHMSM XHUMHUYECKHX peakiuid ¢
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA

Tema 2.2.
DJIEKTPOJIUTHYEC
Kasi JUCCOIUALIHS
M HOHHBIH 00MeH

Coaep:xanue yueOHOro MaTepuaJia

Teopus 3neKTpoaUTHYECKON aucconuanuu. VOHBIL. DIEKTpONHTHI, HEINEKTPOJUTHL. Peakuuun
noHHOTO oOMeHa. CoCTaBJleHHE peakIMii MOHHOTO OOMEHa MyTeM COCTaBJICHUS MX TOJHBIX U
COKpAIlICHHBbIX HOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE peakUWU. 3aJaHUs Ha COCTaBJICHUE
VOHHBIX PEaKIHil

JlabopaTopHbie 3aHATHS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanuie TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLIMXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenue peakuniit HOHHOro oOMeHa, OnpeesieHHe Cpeibl
BOJIHBIX PACTBOPOB. 3a/IaHUS HA COCTABJIEHNE HOHHBIX PEAKIUN

Paspnen 3. CtpoeHue u CBOMCTBA HEOPraHUYECKHUX BelIeCTB

Tema 3.1.
Knaccupuxkanus,

Conep:kaHue y4eGHOr0 MaTepuasia

12




HOMEHKJIATYpPa U
cTpoeHHe
HEOpPraHu4ecKux
BellecTB

[Ipeamet Heopranudeckoit xumun. Kimaccudukamms HeopraHuaeckux BemecTs. [IpocTeie u
CJIOKHBIC BCIIICCTBA. OCHOBHBIE KJIACChI CIOKHBIX BCIIICCTB (OKCI/II[BI, TUAPOKCUbI, KUCIIOTHI,
conn). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopgHbie BemecTBa. THUITbI KpUCTAIUIMYECKUX PEHIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METaJUIMYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIlleCTBA OT TUIIA
KpI/ICTaJIJII/I‘IeCKOI;'I PCLICTKU. 3aBUCUMOCTL XUMUYECKON aKTUBHOCTH BCIICCTB OT BUAa
XUMHUYECKOHN CBSI3M U THIA KPUCTAITNYECKON pemeTKu. [[puunHbpl MHOT0OOpasusl BellecTB

IIpakTnyeckue 3aHATHS

HomeHnkinatypa HEOpraHM4eCKUX BEIIECTB: HA3BaHUE BEIIECCTBA UCXOJIA U3 UX XUMUYECKON
(bopMyIIbI UITU COCTaBICHHE XUMUYECKON (hOPMYIIBI HCXO/1 U3 HA3BaHMsI BEILIECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemmenne npakTuyeckux 3alaHuil 1o Kiaccu(UKaluyu, HOMEHKJIATYpe U XUMHUYECKUM (hopmynam
HEOPTraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIN ra3, YIJIEKUCIIBbIA Ta3, aMMHAaK, ramieHas
U3BECTb, HETAllleHas H3BECTh, MUThEBAs COAA W JPYTUX): HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHUYECKHUX BEILECTB, OMPEIEIATh MPUHAIJICKHOCTh K KJIaccy.

HcTounuku XuMuueckoi nHpopmaiuu (CpecTB MaccoBOi nHpopMmaium, cetb aTepHeT 1
npyrue). [louck nHopmanmu 1Mo Ha3BaHUAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMyIiam

Tema 3.2.
dPusuko-
XUMHYECKHe
CBOMCTBA
HEOPraHu4eCcKHX
BellleCTB

Conep:xxanue yueOHOro MaTepuaJia

Mertamipl. O6mme ¢u3nueckue M XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl MOTy4YEHHUS.
3HaueHHE METAJUIOB U HEMETAJUIOB B MPHUPOJIE U JKU3HEACATEIbHOCTH YEJIOBEKAa M OPTaHU3MOB.
Koppo3zust MmeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJJIOB OT KOPPO3UHU

Hemeramnsl. OOmue ¢u3nyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIHMYHBIE CBONCTBA
HemetauioB [V— VII rpynn. Knaccudukanus v HOMEHKIaTypa COEAMHEHMH HEMETaslIoB.
KpyroBopoTsl GHOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHCTIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHUH, BBICHINX OKCHUJIOB M THIPOKCHIOB

CamocrosiTebHas paGora

CocraBiieHHEe ypaBHEHUMM XHMHMYECKMX pEaKIMd C Y4aCTHEM HPOCTBIX U CIIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETauIOB; OKCHUIOB METauIOB, HEMETAJIOB U
aM(OTEpHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHMI M aMpOTEpPHBIX THUIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, NOJy4YECHUE
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u 0e30omacHOe HCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W NMPAKTUYECKOH
JeATEIbHOCTH Y€JI0OBEKa

Tema 3.3.
Nnentunduxanus
HEOpPraHuYecKuX
BelleCcTB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota «aeHTudukanus HeOpraHn4eckux BEUIECTB.

Pemienne skcnepuMEHTAIBHBIX 337a4 110 XUMUYECKUM CBOMCTBAM METANIOB U HEMETAJUIOB, IO
pacIo3HABaHMIO U MOJIYUYECHUIO COSIMHEHU METAJJIOB U HEMETAIIIOB.

Nnentudukanus HEOPraHMIECKUX BEIIECTB ¢ UCTIOIb30BAHUEM UX (DU3HKO-XUMUYECKUX CBOWCTB,
XapaKTepHBIX KAuyeCTBEHHBIX peakuuii. KadecTBeHHble peakiuu Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KATHOH AMMOHMSI

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHN4YecKMX BellecTB

Tema 4.1.
Kaacenpukanus,
CTpoeHMe 1
HOMEHKJIATypa
OpraHn4yecKux
BellecTB

Conep:xanue yueOHOro MaTepuaJia

[TosiBeHUE U pa3BUTHE OPraHMYECKON XUMUH Kak Hayku. [Ipenmer opraHudeckoil XuMun. Mecto
" 3HA4YCHUC OpraHH'—IeCKOﬁ XHUMHHU B CUCTEMEC €CCTCCTBCHHBIX HAYK.

XHMMHUYECKOE CTPOCHHE KaK MOPSIOK COSIUHEHHS aTOMOB B MOJICKYJIe COTJIACHO UX BaJICHTHOCTH.
OcCHOBHbBIE TIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOEHMSI OpraHM4ecKuX coequHeHuit A.M.
ByrtnepoBa. YTiaepoaHbIii CKeNeT OpPraHU4ecKOW MOJEKYJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XHUMHYECKOTO CTPOCHHUSI MOJIeKYJ1. i3oMepust 1 n30Mephl.

[Tonstne o ¢yHkumoHanpHOM rpymme. Pagukan. [IpuHIMIBL KIaccUpUKAUK OPraHUYECKHX
coeMHEHUN. MexIyHapoJHas HOMEHKIJIAaTypa W IPUHUUIBI HOMEHKJIATYPbl OpPTraHUYECKHX
coenuHeHui. [loHaTHEe 00 a30TconepKAIINX COCTMHEHUSIX, OMOJOTMYECKH aKTHBHBIX BEIIECTBAX
(yrieBonax, skupax, Oenmkax W Jp.), BBICOKOMOJICKYJSIPHBIX COCIMHEHHSX (MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO)

CamocrosiTeibHas paGora

Homenknarypa opraHiueckux COeTMHEHUI OTAENbHBIX KJIACCOB (HACBIILIEHHbIE, HEHACBIIICHHbIE U
apoMaTUYeCKHUe YTIeBOAOPOIbI, CIIUPTHI, (PEHONIbI, albAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocTaBiieHHE MOJHBIX W COKPAIEHHBIX CTPYKTYpPHBIX (DOpPMYJ OpPraHMYecKHX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Yys UX HA3BAHUSA 110 CUCTEMATUUYECKOM U TPUBHAJIBHON HOMEHKIIATYpe
(oTUIEH, aueTHIeH, TIUIepuH, (eHo, GopMalbaerusl, yKCycHas KUCIIOTa, IMIHMIMH). Pacuers
npocteiniel GopMyibl OpraHMueCKOl MOJIEKYJIIbl, HCXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBoilicTBa

Conep:xxanue yueOHOro MaTepuaJia

1,2

14




OpPraHuYecKux
coeIHHEeHU

OU3UKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKalud U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOIMYEeCKHi psa um oOmas dopmyina;
n3oMepus; pu3nvecKre CBOMCTBA; XUMUYECKUE CBOMCTBA; CITOCOOBI OTyUeHUs):

— IpeZebHbIE YITIEBOJOPO/Ibl (AJIKAHBI U LIUKJIOATKaHbl). ['OopeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBAa MPHUPOIHBIX YIIIEBOJOPOJIOB,
HaXO0XJICHUE B PUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeIpenesbHble (AIKEHBl, aJKUHbI M aJKaJUEeHbl) U apOMaTHYECKHE yrieBoaopoiasl. ['opeHue
alleTUIIeHA KaK MCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KHCIIOpOJCOoAepKaIIue CcoeAruHEHUsT (CIUpThl M (PeHOJIbI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
albACTUIIBI U KETOHBI, JKUPBI, yriaeBoAbl). IlpakTudyeckoe TMNPUMEHEHHE STUIICHTIIUKOJISA,
runepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneranpieruaa, YKCyCHOH KUCIOThI. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KMCJIOT. MOIOIIHE CBOMCTBA Mbljia

— a30Tco/epJKalllie COECOUHEHUs (aMMHBI M aMMHOKHUCIOTHI, Oenku). BbeicokomonekynspHble
COeMHEHUS! (CHHTETHYECKHE U OHMOJIOrMYeCKH-aKTUBHBIC). MOHOMEp, IMOJUMEp, CTPYKTYpPHOE
3BeHO. [lonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEXKAYy KJIACCAMHU OPraHUYECKUX COCIMHEHUN

CamocrosiTesibHas padoTa

CBolicTBa OpPraHUYECKUX COEIMHEHUN OTIENIbHBIX KJIAcCOB (TpUBHAJIbHAS M MEXAYHapOAHAs
HOMEHKJIaTypa, XHMHYECKHE CBOWCTBA, CHOCOObI MOJy4YeHMs): TMpejaebHble (alKaHbl U
LUKJIOAJIKaHbl ), HENpeebHbIe (AJIKEHbI, AIKMHbBI M aJIKaIM€Hbl) U apOMaTHYECKHUE YTIEBOIOPOIbI,
CcnupThl M (EeHOJbl, KapOOHOBBIE KHUCIOTHI M 3(QUpPbI, aNbACTUABI M KETOHbI, aMHMHBI U
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS. 3aJaHusl Ha COCTABJIEHUE YypaBHEHUN
XUMUYECKHUX PEaKLUN ¢ y4aCTUEM OPraHUYECKUX BEIECTB HA OCHOBAHUM UX COCTABA M CTPOCHUS

CocraBneHue cxeM peaknuil (B TOM YuCiI€ MO MPeaOKEHHBIM IEMOYKaM IMpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAVUHEHHH OTAEIBHBIX KJIACcCOB,
CrocoObl WX TONYYEHUS W Ha3BaHME OPraHUYEeCKUX COEJAMHEHUH 10 TPUBHAIBHOM WK
MEXYHapOJAHON CUCTEMAaTHYeCKOW HOMEHKIIATYPE.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHM Ha CBOMICTBAa OpPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota “IIpeBpailieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[Tonydyenue oSTuiI€HAa M H3Y4YEHUE €ro CBOMCTB. MojaenMpoBaHHE MOJEKYT U XMMHUYECKHX
NpeBpalleHU Ha IpUMepe ATaHa, YTWICHA, alleTHIICHA U JIp.
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Tema 4.3.
Nnentunduxanus
OpPraHuYecKux
BeIleCTB, HX
3HAYeHHe u
NpUMeHeHHEe B
ObLITOBOM U
NPOM3BOJACTBEHHO
M JeSITeILHOCTH
Yyej0oBeKa

Conep:kanue y4eOHOT0 MaTepuaJa

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuUCIIEHHE
YIJIEBOAOB — HMCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT.
[TpeBpamenust 6eaKoB NMUIIKM B opraHu3Me. buonornyeckue ¢pynkuuu OenkoB. buonornueckue
(dyHKIMY KUpOB. Pojb opranndeckoil XuMuM B pelieHny npo0IeM NHIEeBOi 6€301MacCHOCTH

Posib opranudeckoil XMMUU B pEIICHUH MPOOJIEM SHEPreTUYecKoil 0e30MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/aHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATHUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3Mbl OPIaHUYECKUX BEILLECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPO/bI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJIETU/IbI U JIP.), CMBICJI [TOKA3aTeNs NPEJENIbHO IONYCTUMOM KOHIEHTpalUU

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COeMHEHUHN OT/AeNbHBIX KIacCOB”
WnenTudukanyst OpraHMYeCKUX COCIAWHEHHWH OTIENBHBIX KIIACCOB (HAa NpUMEpEe allbJCTHJIOB,
KpaxMayla, YKCYCHOM KHCIOTBI, O€JIKOB M T.II.) C HCIOJb30BAHHEM MX (PUIUKO-XMMHUYECKUX
CBOICTB M XapaKTEpHbIX KAUECTBEHHbIX peakuuil. JleHarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakuuu OenkoB. BO3HUMKHOBEHHE AaHAJIMTUYECKOTO CHUTHAJAa C TOYKH 3pPEHHs XUMHYECKHX
IPOLECCOB MpU MPOTEKAHWHM KAueCTBEHHOW peaklM{, MO3BOJIAIONIEH HJIEHTUDUIPOBAThH
IIPEIJIOKEHHBIE OPraHUYECKHE BEIIECTBA

1,2

Pa3neua 5. Knunernyeckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPeaKIui

Ckopoctb
XUMHYECKHX
peakuui.
Xumuueckoe
paBHOBecHe

Conep:xxanue yueOHOro MaTepuaJia

CkopocThb peakliiy, €e 3aBUCUMOCTb OT Pa3IM4HbIX (PaKTOPOB: MPUPOJIbl PEArMPYIOIINX BELECTB,
KOHLEHTPALlUU PEarupyrolux BEUIECTB, TEMIEPATYpPbl U IJIOLAAN PEAKIMOHHON NOBEPXHOCTH.
TeroBbie 3¢ (HEKTH XUMUYECKUX peakuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

Ob6paruMocTh peakiuil. XMMUYECKOE PaBHOBECHE U €r0 CMEIICHHE IO JECHCTBHEM pPa3IMYHBIX
(bakTOpoB (KOHIIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB pPEaKIMH, JaBJeHHE, TeMIeparypa) AJs
CO3aHMsI ONTUMAJIBHBIX YCIOBHH NpoTeKaHus xumudeckux npoueccos. ITpunnun Jle [larense

CamocrosiTebHas paGora

Pemennie nmpakTHKO-OPHUEHTUPOBAHHBIX 3aJlaHUN HAa aHAIM3 (PAKTOPOB, BIUSAIOIINX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peakluu, B T.Y. C TO3ULHUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYIAOBOWM [EATEITLHOCTH B IIEISAX COXPAHEHHUS CBOETO 3/I0POBBS M OKpPYXKaromen
IIPUPOJHON CPEBI.

Penienne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha NpuMeHeHue npuniuna Jle-lllarenbe s
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HaXOXXIACHUA HAaIpPaBJICHUA CMCHICHUA PABHOBCCHUA XUMHUYECKOU pCakuu U aHaJInu3 (baKTOpOB,
BIIUSIIOLINX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS
Paznes 6. PacTtBopsl
Tema 6.1. Coaep:xxanue yueOHOIro MaTepHaJia
IHousitue o
pacrsopax CamocTrosiTe/IbHAsi padoTa 6
PacTBopenue kak ¢uszuko-xumuueckuit npouecc. PactBopsl. CriocoObl MPUTrOTOBIEHUS! PACTBOPOB.
PactBopumMocth. MaccoBas m0is pactBopeHHOro BemiecTBa. CMbICT TMoOKa3aTess MpeaeibHO
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIOJIh30BAHNE B OI[CHKE SKOJIOTUYECKON 0€30IacHOCTH.
[TpaBuiia 3KOJIOTHYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY U TPYAOBOM NESTEIBHOCTH B IIENAX
COXPAHEHHUsI CBOETO 3J0POBbSl U OKPYKAIOIIEW MPUPOJHON CpEIbl; ONACHOCTh BO3ACHCTBUS Ha
JKUBBIE OpTraHU3MbI OMPEJICTICHHBIX BEIECTB.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33J@HUA Ha PACTBOPBI, HCIIOJIb3YEMBIE B
OBITOBOI W IPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA
Tema 6.2. Conep:xaHue yuedOHOro MaTepuasa
Hccnenosanne CamocrosiTesibHas padoTa 6
CBOWiCTB
pacTBopoB Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
KoncynbTanun
Bcero 44

Jlnist XapaKTepUCTUKY YPOBHSI OCBOCHUS y4eOHOr0o MaTepualla UCIOJIb3YIOTCS cielylonue 0003HaueHus:
1.- o3HaKOMUTENbHBIN (YKa3aHHUE paHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB)
2.- PenpOoAYKTUBHBIN (BBIOJHEHUE AEATEIHOCTH 110 00pa3ily, HHCTPYKLUHU HITH 110JI PYKOBOJCTBOM)
3.- MPOAYKTUBHBIN ( ITTAHUPOBAHUE W CAMOCTOSITEITFHOE BBIMTOJTHEHHE ACATEIBHOCTH, PEIIeHUE TPOOJIEMHBIX 33]1a4)
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3.YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCIHUIIJIAHBI

3.1.TpeGoBaHusi K MUHMMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY 00ecne4eHn 0

Kabuner Ne 21 xumuu ([uid NpoBEAEHHUs 3aHATHM JIEKLIMOHHOTO THUIA U 3aHATHH
CEMHUHApPCKOT0 THIIA, TPYNIOBBIX W HHAWBUIYaJbHBIX KOHCYJIbTAI[Mi, TEKYIIErOo KOHTPOIS U
IIPOMEXKYTOUYHOM aTTECTALINH).

CrneuunanusupoBanHas Mebenb U o0opynoBaHue: YueOHas mebens Ha 30 mocagouHBIX
MecT (cronoB 15mir., crynseB 30 mit.), pabodyee mecto mpemnoaasarens (cron lmr., cryn lmr),
nocka MesoBas 3x cekmuonHas lmr, Kommbrorep Intel Pentium Dual CPU E2160 1,8 GHz
O3Y- 2 Gb, HDD-500Gb, DVD RV-ROM, KimaBuarypa, Mpimb. OC windows 7
MakcumanibHas. JIokanbHbIN ceTh ¢ BbIxoj10M B MHTEepHET. Buaeonpoektop noroiaounsii Epson
EB-S82, npoexunonnsiii sxpan Clasic Solition 266x 149, akyctruueckue koaonku Genius.

Mkadgsr nmns  xpaHeHuss y4eOHOM  JUTEpaTyphl, IUIAKTHYECKOIO MaTepuaa,
JIEMOHCTPAIMOHHBIE TOCOOUS, IIEKTPOHHBIE TOCOOUS, CIIPAaBOYHHUKH, CIIOBApH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyennb PeKOMeH1yeMbIX YueOHbIX U31aHMH, HNuTepHeT-pecypcos,
JAONOJIHUTEILHOM JTUTEPATYPHI

Knuroo6ecneueHHOCTH
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHas1/ Koa-o.
(aBTOp, 3arJ1aBHe, BU/I, MECTO U O] M31aHHUSI, |JONMOJHHUTEILHASI| 3K3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTeparypa onoJ1. pecypchbl

XUMHUA: yIeOHUK hilas:| CpeIHETO - https://urait.ru/b
poQeCCHOHATBHOTO o0pa3oBaHus OcHoBHas code/513073
[O. A. Jleobene, 1. H. ®aneeB, A.M. I'onyoOes, —
B. H. IIlanoBain ; 3 (e)i oO0men penaknuen
I'. H. ®anecena. 2-¢ u3na., mepepad. ¥ oM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 431 c.
AundunorenoBa, W.B. Xumusa: y4eOHMK W - https://urait.ru/b
MPAKTUKYM JJI CpedHero mpodeccrnoHalbHOTrO) OcHoBHas code/513807
ob6pazoBanus / . B. Audunorenona, A. B. babkos,
B. A. IlonikoB. — 2-¢ wu3A., WCOp. U JOM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 291 c.
Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. Obmas u - https://urait.ru/b
HEOpraHWYeCKasl XUMHS: YYSOHUK ISl CPEIHEro OcHoBHast code/513730
npodeccHnoHaTbHOTO o0Opa3oBaHus
E. U. TynukuH. — 2-¢ W3A., HCIOp. U JOIM. —|
Mocksa : M3garensctBo FOpaiit, 2023. — 385 c.
Tynukun, E.W. Xwuwmwms. B 2 4. Yacte 2. - https://urait.ru/b
Opranuyeckas XUMHA : Y4eOHUK JJIsI CpEIHEro OcHoBHas code/513731
PO EeCCHOHAIBHOTO oOpazoBaHus
E. N. Tynukun. — 2-e Wu3M., HUCIOpP. U JOM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 197 c.
Hukonbckuit, A. b. Xumus : yaeOHUK U IPAKTUKYM - https://urait.ru/b
I CpeJIHEro MpoQecCHOHATBHOTO 00pa30BaHuUs OcHoBHas code/513537
A. b. Hukonbckuii, A.B. CyBopoB. — 2-¢ wu3f.,
nepepad. u gom. — MockBa: U3marenbcTBo
FOpaiit, 2023. — 507 c.
Pocun, M. B. Xumusa. Y4eOHUK M 3aJa4HUK : IS - https://urait.ru/b
cpenHero  mpodeccrmoHanbHOrO  0Opa3oBanus /| JlomosHUTEIBbHAS code/512022
U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
Mocksa : U3narensctBo FOpaiit, 2023. — 420 c.



https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513730
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513731
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

KnurooodoecneyeHHOCTD

Bubauorpaguyeckoe onnucanue u3IaHus OcnosHast/ Koui-Bo.
(aBTOp, 3ar/1aBME, BU/I, MECTO U IO/l H3IAHHUS, |JONOJHHTEILHASI| OJK3.B |DJIEKTPOHHBIE
KOJI. CTp.) JuTepaTypa ouo.1. pecypeel
BaiinieB, O. C. Xumusd. JlabopatopHblii MpaKkTHKyM - .
HeB, i parop p y https://urait.ru/b
1 COOpHUK 3aja4 . yueOHOe mocodue i cpeaHero| JlonoHuTeapHas code/513541
Mpo¢eCCHOHAIBHOTO o0pazoBaHHs —
0. C. 3aiiueB. — Mocksa : U3znarensctBo HOpalir,
2023. — 202 c.
[Tepeuenn coBpeMeHHBIX Tpodeccronanbubix 0a3 nanubix (CITB/I)
No HaunmenoBanue CIIB/]
1 Hayunas snekrponnas oubnuorexka eELIBRARRY - wwwe.elibrary.ru
2 Hayunas snexkrponnas oubnuorexka KudepJlennHka - www.cyberleninka.ru

[Tepeuens nHpopManoHHbIX crpaBoyHbIX cucteM (MCC)

Ne [Hapmenosanne UCC

1 CripaBouHasi npaBoBast cuctema Koncynprantllinroc www.consultant.ru

2 |DnextponHas oubnamoreynas cucrema ObC FOPAUT - www.urait.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCIUIIJIMHBI

KOHTpOJIL H OHEHKa pE3YJIbTaTOB OCBOCHUMA

JAUCHUIIIMHBL  OCYHICCTBIISICTCA

MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHIMOJHEHHS OOYUYAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaThl 00yuyeHus
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA)

®opMbl U METOAbI KOHTPOJISI U
OLICHKH Pe3YJIbTATOB 00y4eHH s

YMmennst

V-1. BeIBIATE XapakTepHbIE NMPU3HAKK M B3aHMOCBS3b
U3YYEHHBIX  TIOHATHH, MPUMEHATH COOTBETCTBYIOIIKE
NOHATUSA  TPU  ONMCAaHUM  CTPOCHUS U CBOMCTB
HEOPraHWYeCKUX W  OpPraHWYECKUX BELIECTB U  UX
IIPEBPAILCHNI; BBISBIIATH B3AMMOCBSI3b XUMUYECKNX 3HAHUI

C ITOHATHUAMU )51 npeACTaBICHUSIMU APyrux
C€CTCCTBCHHOHAYYHBIX IMPEIMECTOB
V-2. Hcnons3oBaTh HaMMCHOBAaHUWA XUMHNYCCKHUX

COCIMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETHYECKOU U
MPUKIATHON XUMHUHM U TPUBUAIbHBIE Ha3BAaHUS BaKHEUIITUX
BEIIECTB  (PTWIEH,  aleTWIeH, TJulepuH, (EeHon,
dbopManbaerua, yKCycHas KHCIOTa, TJIMIWH, yTrapHBIN Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TalieHass W3BECTb, HETalleHas
U3BECTh, MMUThEBASI COJIa U JPYTUX), COCTABIATH (OPMYIIBI
HGOpFaHI/I'-IeCKI/IX " OpFaHI/IquKHX BCIICCTB, ypaBHeHI/ISI
XUMHUYECKHUX PEAKIH, 00BACHATH X CMBICI; TIOATBEPKIATh
xapaKTepHHe XUMHUYCCKHUC CBOﬁCTBa BCILICCTB
COOTBETCTBYIOIIMMHU  DKCIHEPUMEHTAMH ¥ 3alHCSIMH

co0ecel0BaHUE, TECT, IPAKTHUYECKHE
paboTHI.
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YpaBHEHUN XUMHUUYECKUX PEaKIui

V-3.  VYcraHaBnuBaTh  NPUHAIIEKHOCTh  M3YUYEHHBIX
HEOPraHWYEeCKUX U OpraHUYECKUX BEILECTB K
ONpEAENICHHbIM  KjlaccaM MW TpylnaM  COEIUWHEHUH,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE CBOMCTBA

V-4. Ornpenenarsb BUJIbI XUMHYECKUX CBsI3€ei
(xoBaJIeHTHAas!, HOHHAs, METAJUIMYECKas, BOJAOPOIHAS ), TUIIBI
KPUCTANTMYECKUX PELIETOK BEIIECTB; KIacCH(PUIUPOBATH
XUMUYECKHUE PEaKIIU

V-5. TIpoBoAUTH pacyeThl MO XUMHUYECKUM (opMysiaM U
YPABHEHUSAM XHUMHUYECKUX PEAKUUM C HCIOIb30BaHUEM
(¢u3MUeCKUX BEIMYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMaJibHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CHUCTEMHbIE XUMUYECKUE 3HAHUS Ul MPUHATHS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BEILECTBAMH U UX IPUMEHEHUEM

V-6. IlnanupoBaTb W  BBINOJHATH  XUMHYECKUU
IKCIEPUMEHT (KaueCTBEHHbIE pEaKlUMU Ha KATUOHBI H
AQHUOHBI,  (YHKIMOHAIbHBIE  TPYIIbl  OPTaHUYECKUX
COCIMHEHUN JeHarypauus O€lIKOB IIpU HarpeBaHHH,
[[BETHBIE PEAKIUU OENIKOB; MPOBOJUTH PEAKIMH HOHHOTO
oOMeHa, OIpenensaTh Cpeay BOJHBIX pPacTBOPOB, peLIaTh
3KCHEPUMEHTAIbHbBIE 3a/1aun Ha pacno3HaBaHUe
HEOPraHMYeCKUX U OpPraHMYeCKHWX  BEIIECTB) B
COOTBETCTBUHM C MpaBUJIAMH TEXHHUKH OE€30MaCHOCTH MpH
oOpaiteHun c BEIIECTBAMU u 71a00pPaTOPHBIM
000py/0BaHUEM; TPEICTABIATh PE3YJbTaThl XUMUYECKOTO
IKCIIEPUMEHTA B bopme 3anucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuuii U GopMyIHpOBaTH BHIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB

V-7.  AHanu3upoBaTh  XUMHUYECKYIO  HH(OpMAIHIO,
MOJIyYa€MYI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopManuy, cetb IHTepHeT U Apyrue)

V-8. CobnronaTh npaBuja 9KOJIOTUYECKU
1es1eco00pa3HOro  MOBEIEHUS B OBITY U TPYAOBOM
JESTEIbHOCTH B II€JIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYXKarolled NPUPOAHON CpElbl; YYUTHIBATh OIACHOCTD
BO3JICHCTBUSI HAa JKUBbIE OPraHU3MbI  OIPENEIECHHBIX
BEUIECTB, IIOHMMAas CMBICI IIOKa3aTessd IpeAeibHON
JOTTYCTUMON KOHIIEHTpALuU

¥-9. Braners OCHOBHBIMM METOJaMU HAay4YHOTO ITO3HAHUS
BEIIECTB W  XUMHUYECKUX  SIBIICHUM  (HAOJIOZCHHE,
U3MEpEeHue, OKCIEPUMEHT, MOJCIUPOBAaHKE); BIAJCTh
CHUCTEMOM 3HAHMI O METOAAaX HAYYHOT'O MO3HAHUs SBJICHUI
IPUPOJBI, HCIONB3YEMBIX B €CTECTBEHHBIX HayKax M
YMEHUSIMHU MPUMEHSITh 3TH 3HAHUA npu
DKCIEPUMEHTAJIbHOM MCCIEAOBAHUM BEIIECTB M JUIA
OOBSICHEHUS! XMMHUYECKUX SBJICHUH, HMEIOIIUX MECTO B
IIPUPOJIE MPAKTUYECKOM JESATEIBHOCTH YEJIOBEKa M B
MTOBCETHEBHOM KU3HH.
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3Hanus

3-1. Brnagetp cuctemMol XMMHUYECKUX 3HAHHUW, KOTOpas | coOeceoBaHUE, TECT, MPAKTUISCKUE

BKJIIOYAET: OCHOBOIIOJIATAIOLIME TOHATHS (XUMHUYECKHH | paboThI.
JJIEMEHT, aToOM, 3JICKTPOHHAas 00oJiouka atoma, s-, p-, d-
JJIEKTPOHHBIE  OpOMTaIM  aToOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTbD, AJIEKTPOOTPHULIATEIILHOCTD, CTETEeHb
OKHCIICHMsI, XMMHUYECKas CBA3b, MOJIb, MOJSIpHas Macca,
MOJISIPHBIA 00bEM, YIIIEpOJHBIN CKeleT, (PyHKIMOHAIbHAS
rpymnmna, pajaukai, HU30MepHs, U30Mepbl, I'OMOJOTHYECKUI
psn, TOMOJIOTH, YIJIEBOJIOPO/IbI, KHCIIOpOJI- u
a30Tco/epKalllue COEAMHEHUs, OUOJOTMYECKU aKTHUBHBIC
BellecTBa (YIJIeBOJIbI, KUPHI, OCJIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHbIE COEIMHEHUS,
KPUCTAJNIMYECKasl PEIIeTKa, THUIbI XWMHYECKUX pPeaKIuit

(OKHCITUTENIbHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHJIOTEPMHUYECKHE, PEAKIUW HOHHOrO0 OOMEeHa), pacTBOp,
JIEKTPOJIUTHI, HEDJIEKTPOIIUTHI, ANEKTPOIUTUYECKAS

JUCCOLMAIUS, OKHMCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHUYECKON peaklMy, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHbI (TEOpHUs] XMMHUYECKOTO CTPOEHHSI OpPraHUYECKUX
BemiectB  A.M.bytiepoBa, Teopusi 3IEKTPOIUTUYECKOM
nucconmanuu, Ilepmognueckuit 3axkon J[.M.Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUU.

3-2. CdopMupoBarh MpPEICTABICHUS: O XHUMHUYECKOM
COCTaBJISIIOLIECH €CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIU
XUMHUHM B TO3HAHUU SBIEHUN MPHUPOABI, B (popMHUpOBAHUHN
MBIIUICHUSI ¥ KYJAbTYPHl JHYHOCTH, €€ (PYHKIMOHAIHHOMN
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelleHus MPaKTHUYECKUX
3aJa4 W OKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IIPUPOJIHOM cperie.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI 1JIs1 UHBAJIUJOB U JIUL C
OI'’PAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbA

OOyuenne 0oOyyaroOIIMXCsl ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBSI NPH HATUYUH
3asBJICHHUS  OCYILECTBISIETCS Ha OCHOBE aJaNTHPOBAaHHOW pabouell mporpaMMmbl ¢
UCTOJIb30BAaHUEM  CHENMAJIbHBIX METOJO0B OOy4eHHUS M JAUJAKTHYECKHUX MaTepHasos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH NCUXO(U3UYECKOTO pa3BUTUSA, WHIMBUIYaTbHBIX
BO3MOXHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B nenax ocBoeHuss yueOHOW mporpamMmbl AMCUMIUIMHBI MHBAJUMJAMH U JIMIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs Koepk obecnieunBaer:

- S WHBAIUAOB U JMI] C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 30POBBbSI IO 3PEHHUIO:

pasMellieHre B JIOCTYMHBIX JJIsi  OOy4YaloIIMXCs, SBJSIOIIMXCA CIENBIMH  MJIH
CIa0OBUIAIIMMH, MECTaX W B aJalTUPOBAHHOH ¢opme crpaBOYHON HHOpMAIUU O
pacriucaHMM  y4yeOHBIX  3aHATHH;  NPHUCYTCTBUE  ACCHUCTEHTA,  OKa3bIBAIOLIETO
oOydaronieMycsi HEOOXOJMMYI0 IIOMOIb; BBINYCK aIbT€PHATHBHBIX  (OpPMATOB
METOMYECKUX MaTepUasoB (KPYMHbIN WPUPT UK ayArnodaiisl);

- Ul WHBIHMJIOB W JIMI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS IO CIIYXY:
Ha/JIeXKallMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BeIeHNE HHPOPMALINK;
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- s WHBAIWAOB ¥ JIMI C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, MMEIOIIHX
HapyIICHHUs] OMOPHO-IBUTATEIBHOIO armapaTa: BO3MOXHOCTh OECIPEersTCTBEHHOTO
J0CTyna oOydJarouuxcss B ydeOHble IOMEUICHHS M Jpyrue IMOMEUIeHHs y4eOHOro
KOpIIyca, a TaK)Ke NMpeObIBaHNE B YKA3aHHBIX ITOMCIICHUSIX.

O6paSOBaHI/IC o6yqafoumxc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMM 3J0POBbSI MOXKET OBITE
OpTraHru30BaHO KaK COBMCCTHO C APYIrUMU O6y‘-IaIOH_II/IMI/ICSI, TaK U B OTACIIBHBIX I'pylIiax HWJId B
OTACJIIbHBIX OPraHru3aluiax.
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