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1. OOmas xapakTepucTHKA padoueil mporpaMMbl yueOHOM
AUCHUNIMHBI «XUMHUSD)

1.1. MecT0 AUCHUIUVIMHBI B CTPYKType OCHOBHOM mNpPO(hecCHOHAIbHOMI
o0pa3oBare/IbHOM MPOIrPAMMbI

VYyeOnass  gucuuiuimHa — «XUMHS»  SBIsETCA  OOSI3aTENbHOW — YacTbiO
0011e00pa3oBaTenbHOTO KKIA 00pazoBaTenbHOM nporpamMMbl CIIO B cooTBeTCTBHH C

®I'OC mo 09.02.11 Pa3paboTka u ynpapieHHe POrPaMMHBIM 00ECIICYEHHEM.

1.2. llesn ¥ nUIaHMpPYyeMbIe Pe3yJbTaThl 0CBOCHUS
aucuuiuinHbl 1.2.1. Ieab 00meodpazoBaTeibHOM U CHMILIMHBI

Henp aucummivHbl «XUMHUS»: (GOPMHUPOBAHUE y CTYIAEHTOB MPEICTABIEHUS O
XUMHAYECKOM COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHpPa KAaK OCHOBBI

IIPHUHATHA peH_ICHI/Iﬁ B JKM3HCHHBIXU IMPOU3BOACTBCHHBLIX CUTYyalIUAX, OTBCTCTBCHHOI'O

MOBE/ICHUS B IIPUPOJHOM Cpee.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHSI 00HIe00pPa30BaTEIbLHOM
aucuIIMHLBI B c0oTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaveHHE AUCIUIUIMHA UMEET MpH (HOPMUPOBAHUHM U PA3BUTHH OOIIMX
KOMITETCHIIUH.



Koa u HauMeHOBaHHE

HﬂaHl/IpyeMble Pe3yabTaThbl OCBOCHUA NTUCHUIIIMHDBI

¢dopmupyembIx
KOMIIeTeH N i
Oo0ume JAucuunianHapHble
OK 01. B yacTH TPyA0BOro BOCIIUTAHUSA: - BIAJECTh CHCTEMOM XMMHYECKMX 3HAHUH, KOTOpas  BKIIIOYAECT:

Br16upaTh criocoOsl
peleHus 3aa1a4y
podeCcCUOHATBEHOMN
JeSTeNbHOCTU
MMPUMCHUTCIIBHO K
Pa3INYHBIMKOHTEKCTaM

- TOTOBHOCTH K Tpy.y,
MacTepcTBa, TPYAOI00HE;
- TOTOBHOCTh K aKTHBHOW  J€ATEIbHOCTH
TEXHOJIOTHUYECKOW M COIMAIbHOM HAIIPaBICHHOCTH,

OCO3HAaHUEC N CHHOCTHU

CIIOCOOHOCTh ~MHUIIMUPOBATh, IUIAHUPOBATH W
CaMOCTOSITENILHO BBIIIOJHSATH TaKylO JESITeIbHOCTD;
- UHTEpeC K pa3IMYHbIM cepam
npodeccuoHaTbHON AeITeTHLHOCTH,

OBiafieHHe  yHHUBEpPCAIBHBIMH  Y4eOHBIMH
NM03HABATEIbHBIMU JICHCTBHSIMH:

a) 0a30BbIe JJOTHUYECKHE AeiiCTBHS:

- CaMOCTOSITENTLHO (dbopMyaHpoBaTh u
aKkTyaJlu3upoBaTh NpobdiieMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIICCTBEHHBIA MPH3HAK WIIN
OCHOBaHHUS JUIS CpaBHEHHS, KIacCH(DHUKALUU U
0000111eHH S

OCHOBOITOJIararouiuec IMnoOHATUA (XI/IMI/I‘-ICCKI/Iﬁ OJICMCHT, aTOM, OJJICKTPOHHAasA
o0onouka atoma, s-, p-, d-3JeKTpOHHBIE OPOUTANINU aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTETMEHb OKHUCIICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJIApHAs Macca, MOJIIPHBIA 00BEM, YIJECPOIHBINH CKEIeT,
GbyHKIIMOHATbHAS TPYyMINa, paguKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKHIl
P, TOMOJIOTH, YTJIEBOJAOPOBI, KUCIOPO/- M a30TCOICPIKAIINE COSTMHEHUS,
OMOJIOTMYECKH aKTHBHBIC BemlecTBa (YTJIEBOMBI, JKHPBI, OCJKH), MOHOMED,
MOJIUMEpP,  CTPYKTYpPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC

COCAMHCHHUA, KPUCTAIMUCCKAs PCHICTKA, THUIIBI XUMHUUYCCKHUX peaKL[I/If/’I
(OKHCITMTETFHO-BOCCTAHOBUTEILHBIC, JK30-U  JHJIOTCPMHUYCCKHE, PEAKIHH
HOHHOTO oOMeHa), pactBop, AIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
QJICKTPOJIMTUYCCKAass AuCConUralunsa, OKHUCINUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH
XUMHUYECKON peakllii, XUMHUYECKOe paBHOBECUE), TEOPUU U  3aKOHBI
(Teopust XUMHUYECKOTO CTpOCHHsI OpraHMYecKux BemiecTB A.M.
bytnepoBa, Teopus ANEKTPOIUTHYECKON IMCCOIUAINH, MEPUOTUICCKHIA
3akoH J[.M. MeHnneneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUI SI3BIK XUMUH, (DAaKTOIOTMYECKUE CBEACHHUS O CBOMCTBAX,

- OmpeAensaTh UENU JIeITEIbHOCTH, 3a7aBaTh COCTaBeE, MMOJIy4YCHHHU n 0e30ImacHoM HUCIIOJIb30BaHUN BayKHEHIIIMX
napaMeTphbl U KPUTEPUU UX NOCTHIKECHUS, HCOPraHuYCCKUX u OpPraHn4YcCKHuX BCIIICCTB B 6BITy )51
il




- BBISBJISITh 3aKOHOMEPHOCTHM U TMPOTHUBOpPEYHUS B

paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHTb KOPPEKTHBBI B  JIEITEIbHOCTD,

OIICHMBATh COOTBETCTBUE pE3YJIbTATOB IIEJISIM,

OLICHUBATh PUCKHU MOCIIECTBUN NEATEIBHOCTH;

- pa3BUBATh KPEaTUBHOE MBIIIJICHUE MIPU PEIICHUT

YKU3HEHHBIX MPoOIIeM

0) 0a30BbIE HCCIAEA0BATEIbCKHE TeHCTBUA:

- BJIQJICTh HAaBBIKAMH Y4YEOHO-HCCIIEOBATEIIbCKOM

u MPOEKTHOU JIeSITEILHOCTH, HaBBIKAMH

paspernieHus npooieM;

- BBISBIATH TNPUYMHHO-CJIICJCTBEHHBIE CBSI3U U

aKTyaJIM3UpPOBATh 3ajady, BBIJBUIaTh TMIIOTE3Y €€

perieHus, HaXOJIUTh apryMEHThI JULST

JI0KA3aTeNIbCTBA CBOUX YTBEPKICHHM, 3a7aBaTh

napameTpbl U KpUTEPUH PELICHUS;

- aHAJIM3MPOBATH MOJYYEHHBIE B XOJI€ PEIICHHS

3a/1aud  pe3yJbTaThl, KPUTHUYECKU OIICHHUBATh HX

JIOCTOBEPHOCTh, MPOTHO3UPOBATH HW3MEHEHHE B

HOBBIX YCIIOBHUSIX;

- YMETh NIEPEHOCUTDH 3HAHUS B MO3HABATEIHHYIO U

MPaKTUYECKYIO 00JIACTH KU3HEACITEIIbHOCTH;

- YMeTb MHTETPHPOBATH 3HAHUS W3 Pa3HBIX

MPEAMETHBIX 00JIacTeH;

- BBIABUTAaTh  HOBBIC  HJCH,

OpUTMHAJIbHBIE TOJIXO/IbI U PEILICHNUS;

- CHOCOOHOCTh WX  HCIOJIb30BAHUS
B IIO3HABATEILHON U COIMAIbLHOMN

MIpaKTUKE

npeajiaraTb

- YMCTb BBIABJIATL XAPAKTCPHBIC MPU3HAKU W B3aUMOCBA3b U3YUYCHHBIX
HOHﬂTI/II)JI, MNPUMCHATH COOTBCTCTBYIOINUC MOHATHA IPHU OITMCAHUH CTPOCHUA U
CBOMCTB HEOPraHMYECKUX W OPraHWYECKHX BEIIECTB M WX IPEBpAIICHHMI;
BBISABJIISITH B3auUMOCB3b XUMHUYECCKUX 3HAHUU C IIOHATUAMU n
NpEACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IPCIMETOB,

- YMETb WHCIOJb30BATh HAUMEHOBAHHUS  XUMHYECKUX  COEIMHEHUHU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM W MPUKIAAHOM  XUMHUU U
TPUBUAJIBHBIC Ha3BaHUSA BaKHEHTIINX BCIIIECTB (3TI/IJ’I€H, AlCTHUJICH, TTTUICPHH,
¢benon, hopManbaeTu, yKCycHas KUCIO0Ta, TIHUIMH, yTapHbIN ra3,yrJIeKUCIbIi

ra3, aMMUaK, TalleHas W3BeCTh, HeEramieHas U3BECTb, IHUThEBas
COJla ¥ APYTUX), COCTABIATH (OPMYJIbI HEOPTaHMYECKUX W OPraHuYeCKHX
BEIIECTB, YpPAaBHEHUS XHMHUYECKUX pEaKIHid, OOBSACHATH UX CMBICI;
MOATBEPKIaTh XapaKTEepHbIE  XUMUYECKHE CBOMCTBa BEILECTB

COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCAMH YPABHEHUN XUMUYECKHUX
peaxkuuii;

- YMETh YCTaHABJIMBAThb IPUHAJICKHOCTh H3YUYEHHBIX HEOPTaHUYECKUX H
OpraHMYeCKUX BEUIECTB K OMPEAECICHHBIM KJlaccaM M rpynrnaM COE€IMHEHHH,
XapakTepHu30BaTh MX COCTaB M BAXKHEWIIME CBOMCTBA; OMPEACNATh BHJIbI
XUMUYECKUX CBs3eH (KOBaJIeHTHAs, MOHHAs, METaJUTMYECKas, BOJAOPOJHAs),
TUIBl KPUCTATMUECKUX PEIIETOK BEIIECTB; KJIACCUPUIIMPOBATH XUMUYECKHE
peaKuuy;

- chopMHpOBaTH TMPEACTABJICHUA: O XUMHUYECKOH  COCTABIISIOIICH
CCTCCTBGHHOHaquOfI KapTI/IHI)I ana, pOJ'II/I XM B ITO3HAHUHN ﬂBHGHI/If/i
OpUpoabl, B (HOPMHUPOBAHMM MBIIICHUS U KYyJIbTYypbl JIMYHOCTH, €€
(YHKIIMOHATLHON TPaMOTHOCTH, HEOOXOMUMOMN ISl PEHICHHS] MTPAKTUIECKUX
3a/1ad4 U SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MPUPOIHOM Cpeje;

- yMeTh NPOBOAUTH PACUEThl MO XHUMHUYECKHUM (OpMyJlaM M YpaBHEHHSIM

XMMHUYECKMX  PEaKUMH ¢  HUCMONb30BaHHMEM  (U3MYECKUX  BEIMYHH,
XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HopMmanpHBIE YCIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BATh

CUCTCMHBIC XUMHUYCCKUC 3HAHUA [UJId HNPUHATHUA peI_HeHI/Iﬁ B KOHKPCTHBIX
JKM3HCHHBIX CUTyallusdaX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM




OK 02.
Hcnonb3oBaTh
COBpEMEHHbBIE
CpencTBa
MIOUCKa,
aHanmza u
UHTEPIpETaIIH
uH(pOpMaIK U
UH(POPMAITMOHH
BIC TEXHOJIOTUU
JUISE
BBITIOTHCHUS
3aa4
npodeccronan
BHOU
JEeSITeNIbHOCTU

B 00/1acTH HEHHOCTH HAYYHOI'O IIO3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAayKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOI'O Ha JHaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOErO0 MeCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOU
KYJIbTYpbl KaK CPEICTBA B3aUMOJEUCTBUS MEXKIY
JIOJIbMU Y IO3HAHUSI MUPA;

- OCO3HaHUE UEHHOCTH HAYYHOM JAEATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYIO U
HCCJIEOBATEIBCKYIO JESATENbHOCTD
UHAMBU]IyaJIbHO U B IPYIIE;

OBilafieHHe  YHUBEPCAJIBHBIMH  Y4eOHBIMHU

NMO3HABATEJIbLHBIMH JIeHCTBUAMM:

B) pabdota ¢ uHgopmanueii:

- BJIQJIETh HaBBIKAMU TOJYyYECHHUsS] MH(POPMALMH W3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISITh MOUCK, aHAIHN3, CUCTEMATU3ALIUIO0 U
UHTEpIpEeTauio HHOOPMAIUN Pa3TUIHBIX BUIOB H
(dhopM npecTaBIeHuUS;

- co3/laBaTh TEKCTHl B pa3iHuHBIX (hopmarax c
y4eTOM Ha3HaueHUs WHQPOpMAIUU U IIeJIeBOM
ayIUTOpHH, BBIOWpas ONTUMAJIbHYIO  (opMy
MPEACTABJICHUS U BU3yaJIU3allUu;

- OIEHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMAIIUN, €€ COOTBETCTBUE TPABOBBIM W
MOPAJIbHO-3TUYECKUM HOpMaM;

- HCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX |

KOMMYHHKaIlUOHHBIX TEXHOJIOTHII B PEIICHUA
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX n
OpraHu3alfuOHHBIX 3aJa4 C CO6J'IIOJIGHI/IGM

Tpe60BaHI/II71 SPTrOHOMUKH, TCXHUKU 6630H3.CHOCTI/I,

- yMeTb IUIAHUPOBAaTh M  BBIIOJHATH XUMHMUYECKHH  IKCIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIECTB PH HarpeBaHUU, MOJIy4YeHHE ITUIICHA
U U3Y4YECHHE €ro CBOMCTB, KAaUECTBEHHbIC PEAKIMU Ha alibJAETH[bl, Kpaxmal,
YKCYCHYIO KHCJIOTY; IeHaTypalys OelKoB IIpU HarpeBaHUU,[IBETHbIE PEaKIUU
0€eJIKOB; MPOBOIUTH PEAKIMH MOHHOIO OOMeHa, ONpeAessaTh Cpeay BOIHBIX
pacTBOpOB, KaueCTBEHHbIE pPEaKUUU Ha cyiabpaT-, KapOOHAT- U XJIOPUI-
aHMOHBI, HA KATHOH AMMOHUS; pelllaTh KCIIEPUMEHTAIbHbIE 334 10 TEMaM
"Meraute" u "HemeTtamnel') B COOTBETCTBHM C TIPaBWJIAMH TEXHHUKH
O6e3omacHOCTH HpuU  OOpalleHuH C BeIIeCTBAMM U J1a0OpaTOpHBIM
000pyI0BaHUEM; NPEACTABIATh Pe3ybTaThl XUMHUYECKOTO SKCIEPUMEHTa B
¢dopme 3amucu ypaBHEHHMH COOTBETCTBYIOLIMX peakuuil u (opMynupoBaThb
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TOJYyYaeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOW MHpopMaIuu, cetb IHTepHET u apyrue);

- BJaJeThb OCHOBHBIMM METOJAAMM HAy4YHOTO IIO3HAHMs BEIIECTB U
XUMHUYECKUX  sIBICHUM  (HaOioJeHue,  U3MEpeHHe,  SKCIIEPHUMEHT,
MO/JICJIUPOBAHUE);

- yMeThb HPOBOJUTH pacueThl MO XUMHYECKHUM (OpMysIaM U ypaBHEHHUSM
XMMHUYECKMX  PEAaKUMH ¢  HUCMONb30BaHMEM  (DU3MYECKHUX  BEIMYMH,
XapaKTepU3YIOLIMX BEIIEeCTBA ¢ KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpManbHbBIE YCIIOBHMsI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOIb30BATh
CUCTEMHBIE XUMHYECKHE 3HAHUS NJs NPUHATHS DPELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




THUTUEHBI, pPecypcocOepekeHHs, TPaBOBBIX U
9THUYECKUX  HOPM, HOPM  HH(QOPMAIIMOHHOMI
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACTIO3HABAHUS U 3aIlUTHI
nHdopmaru, “HPOPMAITMOHHON 0€30MMacHOCTH
JIMYHOCTH;




OK 04.

D¢ dexTuBHO
B3aMMO/ICHCTBO
BaTh U
paboTtath B
KOJUJIEKTUBE U
KOMaHjie

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSTEJIbHOCTH M CAMOOIIPEIETICHUIO;
-OBJIaJICHHE HaBBIKAMH y4eOHO-
UCCIIEIOBATEIILCKOM, MTPOEKTHOW U COLMAIIbHOU
JIeSITeIIbHOCTH;

OBiagenune YHHBepPCAJIbHBIMU
KOMMYHHKATUBHBIMH JeHCTBUAMM:

0) coBMecTHAS AeATEeJbHOCTD:

- TOHMMAaTh W HCHOJIb30BaTh NPEUMYIIECTBA
KOMAaH/IHOW ¥ MHJIUBHUTyaJIbHOU PaOOTHI;

- IPUHUMATh LEJIU COBMECTHOM JeATEIbHOCTH,
OpraHU30BbIBATh U KOOPJIWHUPOBATH JEUCTBUS MO
€e OCTIDKCHMIO: COCTaBJIAThL INIaH JIEHCTBHIA,
pacrpenesnsaTb pojiau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CcyXaaTh pe3yJbTaThl COBMECTHOU PaOOTHI;

- KOOPJAMHUPOBAThH ¥ BBIIOJHATH paboTy B
YCIOBHSIX peanbHOro, BUPTYaJIBHOTO n
KOMOWHUPOBAHHOT'O B3aUMOJICUCTBUS;

- OCYIIECTBIIATh TMO3UTHUBHOE CTPATErMYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaIUsX, MPOSBIISTH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM
OBiaieHHe YHUBEPCAJIBbHBIMH PeryJsiTHBHBIMHU
e CTBUSIMMU:

') npuHATHE Ce0s1 M APYTUX JIIO/eii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIOIeH
P aHAJIU3€ PE3yIbTATOB JACSITEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPaBO APYIUX JOJEH

- yMeTb IUIAHUPOBaTh U  BBIIOJHATh XMMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHusT OpPraHUYECKUX BEIIECTB MPU HArPEBAHHUU, MOJIyYECHHE
ATUJICHA M M3YYEHHE €r0 CBOWMCTB, KAUECTBEHHBIC PEAKIIMHM Ha aJbJCTHIBI,
Kpaxmall, YKCYCHYIO0 KHUCIOTY; JACHaTypaius OeNKOB MpH HarpeBaHHH,
[IBETHBIC pEaKIuu OENIKOB; TMPOBOJAUTH PpEaKIMH HOHHOTO OOMEHa,
OTIPEIETISATH CPEly BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEAKIIMH Ha Cylbdart-,
KapOoOHaT- W  XJIOpUI-aHUOHBI, HA  KAaTHOH  AaMMOHHS;  pemiaTh
JKCIIepUMEHTalbHbIE 3a1au 1o Temam "Metamnsl" u "Hemeramns") B
COOTBETCTBMM C TNpaBUJIaAMH TEXHUKH OE€30MACHOCTH MpHU OOpALIEHUH C
BelIeCTBAMH U JTa0OPATOPHBIM 000PYAOBAaHUEM; MPEACTABIATh PE3YIbTAThHI
XUMHYECKOTO IKCIIEPUMEHTa B ()OpME 3alTUCH YPABHEHUN COOTBETCTBYIOIIUX
peaknuii 1 GopMyITMpPOBaTh BEIBOBI HA OCHOBE 3THUX PE3YyJIbTATOB

Ha OIIMOKH;
- pa3BHBATh CIIOCOOHOCTH IIOHUMATh MHP C
MIO3UIIMH JPYTOTO YEIIOBEKA;




OK 07.
ConencTBoBarTh
COXPaHEHUIO
OKpYyKarolen
Cpelibl,
pecypcocOepex
€HHIO,
IPUMEHSATh
3HaHus 00
WU3MEHEHUU
KJIMMara,
IPUHLUIIBI
OEpEKITUBOTO
IIPOU3BOJCTBA,
3P PEeKTHBHO
eicTBOBAThH B
YpE3BBIYANHBIX
CUTyaLUsIX

B 06J1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS S

- chOpMUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYPBI,
NOHUMaHUE BIVMSIHUS COIUATBHO-3KOHOMHYECKHIX
IOPOLIECCOB  HAa  COCTOSIHME  NIPUPOJHOM U
COLMANILHONH  Cpelbl, OCO3HAaHWE TJI00ATBLHOTO
XapakTepa 3KOJIOTHIECKHUX MPOo0IIeM;

- TUIAaHUPOBAaHUE M OCYILIECTBIICHUE JEUCTBUU B
OKpY’Kalolle cpelle Ha OCHOBE 3HAHMs ILesiei
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENpUATHE JEHUCTBUN, MNPUHOCSIIUX
BpEJl OKPYKAIOIIEH cpelie;
- yMEHHE TPOTHO3UPOBATH HEOIATONPUSTHEIC

JKOJIOTUYECKUE IIOCIECICTBUS IIPEANPUHUMACMBIX
JIECTBUH, IPEIOTBPAILATh UX;

- pacimpeHnue OIIbITa
9KOJIOTHYECKOM HAIIPABIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMH YIeOHO-HCCIIEI0BATEIECKOMT,
MIPOEKTHOW U COIMAITLHON JIesITeTbHOCTH;

JACATCIbHOCTU

- chopMupoBaTh TPEACTABICHUS: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XMMHUU B MO3HAHHUH SIBIICHHI
Opupoabl, B (GOPMHUPOBAHWHM MBIIUICHUS W KYJIbTYpPHl JIMYHOCTH, €€
(YHKIMOHATHHON IPaMOTHOCTH, HEOOXOIMMOM ISl peIIeHHs MPAKTHYECKIX
3aJa4 U IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U
MPUPOJTHON Cpelie;

- YMeTh COOJII0/IaTh MpaBUiia HKOJIOTUYECKH 11eIeCO00pa3HOT0 MOBEICHUS B
OBITY M TPYIOBOM NEATENBHOCTH B ILIETSX COXPAHEHUS CBOETrO 3JI0POBBS U
OKPYXKaKOIIEH MPUPOJTHONW CPEIbl; YUYUTHIBATh ONACHOCTH BO3IECHCTBHUS Ha
YKUBBIE OPraHW3Mbl OINPEIEIICHHBIX BELIECTB, MOHMMAsl CMBICI IOKa3aTess
IIPEAEIIBHOM JOIYCTUMOM KOHLIEHTpaluu




2. CTpyKTYypa M coaepxkaHue Y4eOHON JUCHUIINHBI

2.1. O0bem JUCUMILIMHBI U BUABI Y4e0HO padoThI

Bup yue0HO# padoThI

O6bem B yacax

O0Bem o0pa3oBaTe/IbHOM MPOrPaMMBbI JUCLIMILTHHBI 78
B T. U..

TeopeTHUecKoe oOyueHue 39

MpakTUyecKue 3aHATUsA 39

caMmocTosiTe/TbHast paborta -

ITpome)KyTouHas arTecTalys - IK3aMeH 6
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2.2. TeMaTH4ecKHUil IUIAH U COAePrKaHUe TUCHMIIIMHBI

HaumenoBanue Conep:xxanue yueOHOro Mmatepuasia (0CHOBHOe U NPodecCHOHAILHO-OPHUEHTHPOBAHHOE), OOLeM 12COB dopmupyembie
pa3/1esi0B U TeM JabopaTopHble U MPAKTHYECKHE 3aHATHS, TPUKJIATHON MOTY.JIb KOMIeTEeHIINH
1 2 3 4
OcHOBHOe coJep:KaHue 34
Pa3nea 1. OcHOBBI CTPOEHHSI BEIIECTBA
Tema 1.1. OcHOBHOe cofiepKaHue 4 gI[g gé
BBenenne.
caeHne Teoperuueckoe o0yueHmne
Ipeamer u 3aga4u
XHMMUH HayuHnble MeTO/IbI MO3HAHUS BEIIECTB M XUMUYECKHUX sIBJICHUH. Posb SKcriepiMenTa U TeOpur B XUMUU. 2
MopenupoBaHue XUMUYECKHUX MTPOLIECCOB
IIpakTHYecKHe 3aHATHSA 2
MonenupoBaHue XUMHYECKUX mpoiieccoB. OOIIast XapaKTepUCTHKA MPOIIECCOB 2
Tema 1.2 OcHoBHOE coJiep:KaHue OK 01
ATOMHO- OK 04
MOIeKYISpHOe Teopernueckoe odyueHnme
yuyenune. OcHoBHbIe| OCHOBHBIC TIOHATHS XUMUU. BemectBo. ATomM. Mostekyna. XUMUYIECKUH 3JIEMEHT. AJUTIOTPOIIHSI. 2
3aKOHbI M MOHATHSA| [IpocThie U cnoxHbIe BenlecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIA COCTaB BEUIECTB. XUMUYECKUE
XUMMHU 3HaKu U Ghopmysbl. OTHOCUTENbHBIC AaTOMHAsI M MOJIEKYJIsipHasi Macchl. KoymmuecTBo BelecTna.
IIpakTHYecKHUe 3aHITHS 2
CocrayieHne XUMUYIECKUX (POpMYIT 110 BaJieHTHOCTH. OmipesielieHne OTHOCHTEIBHON 1 MOJICKYJISIPHOM
MAaccChl, KJlacca HEOPraHWYECKUX COeTMHEHUH, IPUMEPDI, Ha3BaHMUSI.
Tema 1.3 OcHoOBHOE colepKaHue 4 OK 01
Crtpoenue aToma,
nepuoanyecKas
CHCTEMA Teoperndeckoe o0yuenmne 2
XHMHUYECKHX
3JIeMEHTOB
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CoBpeMeHHass MoJielb CTpoeHUs: aroma. CHMBOJIHMYCCKHN S3bIK XUMHH. XHMHYECKHH 3JIEMEHT.
OnexTpoHHas KoHurypauus aroma. Knaccudukaiuss XUMHUYECKHX 3JEMEHTOB (S-, p-, d-DIEMEHTHI).
Banenrasie AIIEKTPOHBI. BaneHTHOCTB. DNeKTpoHHAs  TOpUpoJa  XUMHUYECKOU CBSI3H.
DNEKTPOOTPUIIATEILHOCTh. BHIBI XWUMHUYECKOH CBsi3W (KOBAJICHTHAs, WOHHAs, MeETajuTHYecKasi,
BOJIOPOJIHAsI) U cIOcOOBI ee 00pa3oBaHUs

IIpakTHyeckue 3aHATHSA

Pemrenne 3amaHuii Ha MCIIOJL30BaHME XUMWYECKOM CHMBOJMKM W Ha3BaHWH COEIUHECHUM IIO

HOMEHKJIAType MEXKIyHapOIHOTO COI03a TEOPETUYECKONM M MPHUKIAJHON XUMHUU U TPUBHAIBHBIX

Ha3BaHWH ISl COCTABJICHUS] XUMHUYECKHX (POPMYJT JIBYXaTOMHBIX COCIWHEHUN (OKCHIOB, CYJIb(PHUIOB,
TUAPUJIOB U T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHUN OTAENbHBIX KJIACCOB.

[IpakTnyeckue 3a1aHusi Ha YCTAHOBJICHUE CBSI3M MEXKIY CTPOCHHUEM aTOMOB XMMHUYECKHX SJIEMEHTOB U
MEPUOANYECKUM U3MEHEHHUEM CBOMCTB XMMHYECKHX AJIEMEHTOB M UX COCJAMHEHUH B COOTBETCTBUM C
nosioxkeHreM [leprnoanyeckoil CUCTEMBI.

Paznen 2. XumMudeckue peakiuu

Tema 2.1.
OcHOBHBIE
KJIaCChI
HEOPTraHMYeCKUX
coeTUHEHU M

OcHOBHOe coaep;KaHHe

TeopeTnueckoe o0yueHue

[Ipenmer Heopranndeckoit xumun. Kinaccuukanus HeopraHnIecKux BemecTB. [IpocTeie U CII0XKHbIE
BerecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEILECTB (OKCHIbI, THAPOKCHIBI, KUCIIOTHI, COM). B3aumocss3p
HEOPraHWYECKHUX BEIIECTB. ATperaTHbIe COCTOSIHHA BemecTBa. Kpucrammnaeckue u amopQHbIe
BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIIpHAsl, MOHHAs!, MeTaJUINYecKas).
3aBHCUMOCTH (PU3MYECKUX CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKON PEHIeTKH. 3aBUCUMOCTh
XMMHUYECKON aKTUBHOCTH BEILECTB OT BUAA XUMUYECKON CBSA3HM U TUIA KPUCTAUNINYECKON PEIIETKH.

[ TprurHBEI MHOTOOOPa3Us BENIECTB

IIpakTHyeckue 3aHATHS

HoMmeHkatypa HEOpraHWYeCKHX BEUICCTB: Ha3BaHME BEUIECTBA HMCXOMIS M3 MX XUMHUYECKOU (hOPMYIIBI
WIA COCTABJICHUE XUMHUYECKOH (OpMyIBl HMCXOAS W3 Ha3BaHHUS BEHIECTBA IO MEXIyHAPOIHOM
(MIOTTAK) wiu TpuBHaIbHOM HOMEHKIIATYPE.

Pemenne mpakTUdecKuX 3aJaHUN MO KIACCU(PUKANNK, HOMCHKJIATYpPE W XUMHUYECKHM (opMyliaMm
HEOPTaHWYECKNX BEIECTB Pa3MuYHBIX KJIaccOoB (YrapHbIil Tra3, YIJIEKUCHBI Ta3, aMMHaK, TaiieHas
M3BECTh, HETAIlIEHAs! U3BECTh, MUTHEBASI COJIA U IPYTHUX): HA3bIBATh U COCTABJIATH (DOPMYJIIBI XMMHUECKHUX

BCIICCTB, ONpPCACIATh IIPUHAAJICKHOCTD K KJIACCY.

OK 01
OK 04
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Tema 2.2.

OCcHOBHOe cofiepkaHue OK 01
OO0mme cBoiicTBa T : OK 07
THYECK YeHH
METAJLIOB | eopeTHYecKoe o0y4yeHue
HEeMeTaJlJIoB Mertamibl. Ob0uue ¢usznyeckue U XUMHUYECKHE CBOicTBa MeTayuioB. CriocoObl MonydeHus. 3HaueHHUe
METAIJIOB M HEMETAUIOB B TNPUPOAE U KHU3HEACITEIBbHOCTU 4YEJIOBEKa M opraHuzMoB. Kopposus
METaJIJIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UU
Hemeramnsl. OOue Qu3nueckue M XUMHYECKHE CBONCTBA HEMETaIOB. THUMHWYHBIE CBOMCTBA
HemetayuioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeJMHEHUH HeMeTaoB. KpyroBopoTsl
OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE
IIpakTHYecKHe 3aHATHA
CocraBneHne ypaBHEHMH XMMHMUYECKHX PEaKLUN C y4aCTHEM IPOCTBIX M CIOKHBIX HEOPraHMYECKHX
BEIIECTB: METAVIOB M HEMETAJUIOB;, OKCHIOB METAJUIOB, HEMETAUIOB M aM(pOTEPHBIX AIIEMEHTOB;
HEOPraHW4YeCKMX KHCJIOT, OCHOBaHMH M aM(OTEpHBIX T'HAPOKCUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEePU3yIOIUX UX CBOMCTBA.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN HAa CBOMCTBA, COCTaB, NOJIyYEHUE U
0e3omacHOe MCIOJb30BaHME Ba)KHEHIIMX HEOPraHMYeCKMX BELECTB B OBITY M MNPAKTUYECKOH
JIeSITEJIbHOCTH YeJIOBEKa
Tema 2.3. OCHOBHOE CO/IepKAHHE OK 01
Teopus
3J1eKTPOTHTHIECKOI Teoperuueckoe o0yueHue
AUCCOHANMH .
Teopus anexkTponuTUyecKoi quccouranuu. MIoHbsl. DIeKTpOIUThI, HEINEKTPOINThL. Peakiinu HOHHOTO
oOmeHa. CocTaBiieHUE peakIii HOHHOro 0OMeHa ITyTeM COCTABIICHHS UX MOJIHBIX U COKPALIEHHBIX
VOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peaKIIMK. 33JaHUSI HA COCTABJICHUE MOHHBIX PEAKLINN
IIpakTHyecKHue 3aHITHS
HccnenoBanue TUIIOB (IO COCTaBY M KOJIMUYECTBY MCXOJHBIX U 00pa3yrOIIUXCcs BEIIECTB) U IPU3HAKOB
XUMHuYeckux peakuuit. [IpoBeaeHne peakiuii HOHHOTo oOMeHa, orpeeIeHNne Cpeibl BOAHBIX
pacTBOpOB. 3a/laHus HA COCTABJIEHUE MOHHBIX PEAKIINM
Tema 2.4. OK 02

I'maposu3 couteit

OcHOBHOE coep:KaHHe

TeopeTn'{eCKoe oﬁyqelme
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Mexanuszm ruapoJii3a coJieit Pa3IMIHOIr0 COCTaBa, CyTh IIponecca ruipojinia, pojib THApOJIk3a B IIPHUPOIAC
M JKM3HHU YCIIOBCKA

HDaKTI/l‘{eCKI/le 3aHATHUSA

OOBACHATH TPOILECCHI, MPOTEKAIOIIME B PacTBOpaxX COJEH, MpeJCKa3biBaTh PEAKIHI0 pacTBopa B
3aBHCHUMOCTH OT COCTaBa COJIM, MTOJIBEPTaIOIIEHCs THAPOIN3Y, 00pa3oBaHHE KUCIBIX U OCHOBHBIX COJIEH
B peaKkIUsIX THAPOJN3a, 3aMUChIBATh COKpAIllEHHbIE MOHHBIE M MOJIEKYJSpHbIE ypaBHEHHS peakiui
THJIPOJIN3a

Tema 2.5. OCHOBHOE COIepKAHUE 4 OK 01
OxkucanrTe/IbHO- OK 02
BOCCTAHOBHTEILHEIE | L€OPETHYECKOe 00yeHune
peakuun Knaccudpukamuss xuMudeckux peaxiuid. Peakuum coenuHeHHs, pasiokKeHUs, 3aMelIeHus, oOMeHa.
Karanutuueckue peakiuu. OOpaTumble M HeoOpaTUMble peakuuu. ['OMOreHHble M TeTepOreHHbIE
peakiuu. DK30TepMHUYECKHe U SHAOTEPMHUYECKUE peakuuu. TeruioBoi 3(PpQeKT XUMUYECKUX peakLuil.
TepMoxumMuyeckne ypaBHEHHUS.
OKHCANTENPHO-BOCCTAHOBUTENBHBIE peakuyu. CTeneHb OkuciaeHuss. OKHUCIUTENb M BOCCTAHOBIICHUE.
BoccranoBurens ¥ okucieHue. MeTon SIEKTPOHHOro OanaHca Ui COCTaBJICHHS ypaBHEHUH
OKHCJINTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUN
IIpakTH4ecKkue 3aHATHSA 2
Knaccugukamnust BemecTs M MPOLECCOB C TOYKU 3PEHUS OKUCIEHUS-BoccTaHOBiIeHUs. CocTaBieHue 2
YpaBHEHUH peakifii ¢ MOMOIIbI0 METOAA AJIEKTPOHHOTo Oananca. OObsICHEHHE 3aBUCUMOCTH CKOPOCTH
XMMUYECKOH peakiMu 1 MOJIOKEHHs] XUMUUYECKOI'0 PABHOBECHS OT PA3JIMUHBIX (PAKTOPOB
IIpome:xxyTouHasi aTTecTanys N0 AUCHMUILJIMHE 6
78

Bcero
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3. YciioBus peaju3anuy NPOorpaMMbl y4eOHOH TMCUMILINHBI

3.1. TpeOoBaHusI K MUHMMAJBLHOMY MATEPUAIbHO-TEXHUYECKOMY
oldecrne4eHnIo
Peanuzauus mporpammel JUCHUIUIMHBI TPEOYET HANU4YUs y4eOHOTO KaOMHeTa

XUMUH.

OobOopynoBanme y4eOHOro KaOuHeTa:

- HarIsgHble MOocoOus (HAOOpBI IIAPOCTEPKHEBBIX MOJEIEH MOJEKYI,
MOJIEIN KPUCTAJUIMYECKUX PELIETOK, KOJUIEKIIMU HPOCTHIX M CIIOXHBIX BEIIECTB
W/WINA KOJUICKIIUU MOJUMEPOB; KOJUICKIIMS TOPHBIX MOPOJ U MUHEPAJIOB, TaOIuIa
MenpeneeBa, yaebnbie GUIbMbl, UPPOBBIE 00pa30BATEIBHBIE PECYPCHI).

- TUAAKTUYECKUE MaTepuabl (3aaHusl JJisi KOHTPOJIbHBIX paloT, JUIsl pa3HbIX
BHJIOB OLICHOYHBIX CPENICTB, MTU((HEepEeHIIMPOBAHHOTO 3a4eTa U JIp.);

- TEXHMYECKHEe cpeAcTBa 0O0y4deHHUs (IEPCOHAbHBIA KOMIBIOTEpP C
JUIEH3UOHHBIM TPOTPaMMHBIM  00€ClieueHueM; MYJIbTUMEIUNUHBIN TPOEKTOP;
WHTEPAKTUBHAsSI JI0CKA, BBIXO/] B JIOKAJIbHYIO CETh);

- 3a51bl (OMOIMOTEKA, YATATIBHBIN 311 C BBIXOJIOM B c€Th IHTEpHET.

3.2. MuopmanuonHoe odecriedyeHue 00y4eHus

1. Xwumusa: yueobHoe nocodbue st CIIO / cocraButenu I'. FO. Boctpukosa, E.

A. Xopoxopauna. — CapartoB : IIpodoOpazoBanue, 2019. — 91 c. — ISBN

978-5-4488-0369-7. — TeKkCT : DJEKTPOHHBIM // DJIEKTPOHHBIA pecypc

uudpoBoit oopazoBatenbHOM cpeasl CIIO PROFo06pa3oBanue
[caliT]. — URL:

https://profspo.ru/books/87280

2. bongsipeBa, O. U. Xumus: 3agaunuk mis CIIO / O. U. bonneipesa, O. I1.
Kymnapesa, I1. A. [TonomapeBa. — Capatos: I[IpodoOpazoBanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — TeKCT : 3JeKTpOHHBIN // DIEKTPOHHBIA pecypc
nudpoBoii ob6pazoBarenpHO cpenbl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/92199

3. Hpoznos, A. A. Xumusi: yue6Hoe nocoowue nist CI1O / A. A. Ipo3znos, M. B.
Hpo3noBa. — CapatoB : Hayunas kuaura, 2019. — 317 c. — ISBN 978-5-9758-

1900-0. — TekcTr : DIEKTPOHHBIN // DJNEKTPOHHBIM pecypc HUPpPOBOM
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obopazoBarensHOil cpenbl  CIIO PROFoGpazoBanme : [caiit]. — URL:
https://profspo.ru/books/87083

4. Jlyneiiko, T. I'. Xumus: yueonuk nnst CITIO / T. T'. Jlyneiiko, O. B. [s6:m0, E.
A. PemernuxoBa. — CaparoB, MockBa : I[IpodoOpazoBanue, At [lu Ap Menua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr :
AJNIEKTPOHHBIN // DNEeKTpOHHBINH pecypc nudpoBoit obpaszoBarensHoit cpeasl CIIO

PROFo6pa3oBanwue : [caiit]. — URL: https://profspo.ru/books/94217
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4. KoHTPOJIb U OlI€HKA Pe3yJbTATOB 0CBOCHMS Y4eOHO JUCHUILTUHBI

Pe3ynomamol 06yuenus

Kpumepuu oyenku

Memoowl ouenku

- MonenupoBanue
XUMHUYECKUX MPOIECCOB.
OO01mmas xapakTepucTuKa
MPOILIECCOB;

- CoBpemeHHas MOJIelb
CTPOCHHUS aToMa.
CHMBOJIHYECKHH A3BIK
XUMHHA. XUMIYECKHAI
3JIEMEHT. DJIEKTPOHHAA
KOH(HTypanus aroma;

- Knaccudukanms
HEOPraHMYECKUX BEIIECTB
B COOTBETCTBHH C UX
CTPOCHHUEM;

- O6mme puznueckue u
XUMHYECKHE CBOMCTBA
METAaJJIOB U HEMETAIIOB
CriocoObI MoyyeHus;

- Mexanusm ruziposnsa
COJIEN PA3IUYHOTO
COCTaBa, CyTh Mpolecca
TUAPOIIH3A, POIh
TUIPOJI3a B IPUPOJIE U
JKM3HH YEIIOBEKA;

- OKUCIIUTENLHO-
BOCCTAHOBUTCIIBHBIC
peakuun. CTeneHb
okucaeHus. OKUCINUTENb
Y BOCCTAHOBJICHHE.
Boccranosurens u
okucienue. Meron
3JICKTPOHHOTO OanaHca
JUTSI COCTaBJICHHS
YpPaBHEHUI
OKHCIIMTEIIFHO-
BOCCTAHOBUTEIBHBIX

Kpurepuu onenuBanus
TeKylleld aTTrecTalMu:

ATTECTOBAH - BBICTABIISCTCS
o0yyaronemycs, OTBETUBLIEMY
npaBwiIbHO Ha 10 Bompocos.

He aTTecTOBaH -BBICTABISCTCS
oOyuaroiiemycs, KOTOpbIi
OTBETHJI ME€Hee Ha 4 Borpoca.

Kpurepuu ouennBanus
Au(ppepeHuHPOBAHHOIO
3ayera:

OTaU4HO - BBICTaBIISIETCA
oOyuaroniemMycs, OTBETUBIIEMY
Ha l 20 Bompocos.

Xopo1o - BBICTaBISAETCS
o0yJaroniemMycs, OTBETUBIIIEMY
Ha 15 17 Bomnpocos.

YaoBJi1eTBOPUTENLHO
-BBICTABIISICTCS
o0yyaromemycs,
otBetuBLIeMY Ha 10 14 Borpo
COB.

TEKYyIlasi aTTeCTalus
HuddepeHunpoBaHHbIH
3auer
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Ipenonasarens GCIO ’ /3. JI-A. lllenenosa/
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