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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘—IEfI INPOI'PAMMBbI
OBIEOBPA3OBATEJIBHOU JTUCIUAITVINHBI

1.1. MecTo IUCHUILINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/ibHOI
nporpammsl CITIO

Oo6meo6pazoBatenpHas aucrumummaa OJ1.12 Xumus sBisercs o0s3aTebHON
4acThio OO0IIe00pa3oBaTeIbHOIO MHUKIA oOpa3oBatenpHOi mporpammbl CIIO B
cootBeTcTBHH ¢ PI'OC 1o cnenuansHoctr 43.02.16 Typusm U rocTENpUUMCTBO, CPOK
oOyuenus - 2 roga 10 mecsies.

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCITUIITIHHBI

1.2.1 lleab o0meo0pa3oBaTeJIbHOMN JUCHUTITHHBI

Henp aucummmmael OJ1.12 Xumus: dopmupoBaHue y CTYAEHTOB XMMUYECKOW
COCTaBMALWEN €CTECTBEHHO-HAYYHON KapTUHbI MUPa KakK OCHOBbI MPUHATUSI PELLUEHUA B
XU3HEHHbIX U MPOU3BOACTBEHHbIX CUTYaUMsiX, OTBETCTBEHHOIO NMOBEAEHUS B MPUPOLHOIA
cpene.

1.2.2 TIlnanupyemble pe3yJbTaThl OCBOEHHS 00Ie00pa3oBaATEJILHOI
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

Ocoboe 3HayeHne JUCHUIUIMHA uMeeT npu ¢popmupoBanuu u pazsutuu OK 01,
OK 02, OK 04, OK 07, AIIK 1.4.



Koa u HauMeHOBaHMe

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHUIIJINMHBI

¢bopmupyembIx

KOMITETeH I Oo0mrue JAucunmimHapHbie (MpeaIMeTHbIE)
OK 01. BsiGupars | B yactu Tpy10BOro BOCIIUTaHHUS: - BJIaJIETh CHUCTEMOM XHWMHMYECKHUX 3HAHMM, KOTOpas
CTIIOCOOBI peuieHust | - TOTOBHOCTh K TPyAY, OCO3HAHHME LIEHHOCTH MacTepCTBa, | BKIIIOYAET: OCHOBOMOJIAralolUue MOHATUS (XUMHYECKHUI
3aza4 TpyHoJo0ue; 9JIEMEHT, aTOM, JJCKTPOHHas 000j0Yka aroma, s-, p-, d-
npodeccnoHaTBEHOMI - TOTOBHOCTh K AKTUBHOM JESATENILHOCTH | OJICKTPOHHBIE ~ OpOMTAld  aTOMOB, HOH, MOJICKYJa,
JesITeNIbHOCTH TEXHOJIOTUYECKOW M COIMAJIbHOM  HAIpPaBJIIEHHOCTH, | BAJIGHTHOCTb, AIEKTPOOTPHUIATENEHOCTD, CTEMeHb
MIPUMEHUTEITEHO K | CHOCOOHOCTh WHULIMAPOBATH, IJIAHUPOBATH Y | OKHCJICHHS, XMMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Mmacca,
pa3IMYHbIM CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS; MOJISIDHBIA O00BEM, YIJIEPOAHBIN CKeneT, (QyHKIHOHATbHAS
KOHTEKCTam - WHTEpPEC K pa3uuHbIM chepaM npodecCHOHANIBHON | Tpymmna, paguKall, W30MEpHUs, HW30MEpbI, TOMOJIOTHYECKUI

JeITEILHOCTH,
OBnajicHUe YHUBEPCATBHBIMU YICOHBIMH ITO3HABATEIHHBIMU
NENCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (HOPMYITHPOBATh U AKTYAIU3UPOBATH
npo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKAIUU U 0000IIECHHMS;

OTIpEeeNATh IeNu JeATENbHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPHUU UX JTIOCTHIKCHUS;

- BBISBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHUBHI B
COOTBETCTBUE PE3yAbTAaTOB IIEIISM,
MOCJIEACTBUN NeITEeTbHOCTH,
- pa3BUBaTh KpEaTUBHOE
JKU3HEHHBIX TTPOOIIEM

0) 6a30BBIC UCCIICAOBATEIIBCKIE NCHCTBHS:

- BIAJCTh  HaBBIKAMHU  Y4EOHO-MCCIEAOBATEILCKON U
MIPOEKTHOM JAesITeNbHOCTH, HABBIKAMU pa3pelIeHuUs MPodIem;
- BBISBIISITH MIPUYUHHO-CJICICTBEHHBIC CBSI3U n
AKTyaJIM3UPOBATh 3a7a4y, BEIIBUTATh TUIIOTE3y €€ PelIeHus,

IIPOTHUBOPCUMA B

JACATCIIBHOCTh, OILCHHUBATH
OICHUBATh PUCKHU
MBIIIJICHUE

IpU  pelIeHUuHU

psn, TOMOJIOTH, YIJI€BOJOPOIBI, KHCIIOpOJ- U
a30TcoJepKallue COEAUHEHUs, OMOJIOTMYECKH AKTUBHBIC
BellecTBa (YIiaeBObl, JKUPBI, OEIKH), MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS,
KPUCTAJZINYECKAs PEIIETKA, TUIBI XMUMHYECKHUX peaKuui
(OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
9H/IOTEPMHUECKHE, pEeaKIMM HOHHOTO OOMEeHa), pacTBOD,
JNEKTPOJIUTHI, HEJIEKTPOJINTHI, ANEKTPOJIUTHYECKAS
JUCCOLMANUs, OKHUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKON peaklMi, XUMUYECKOEe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUs] XMMHYECKOTO CTPOEHHUS OpraHMYeCKHX
BeniectB A.M. byriepoBa, Teopus 3I€KTPOIUTHYECKON
aucconuanuu, nepuoaumdecknid 3akoH .M. Menneneesa,
3aKO0H COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOIOTHYECKHE CBEICHHUS O
CBOWCTBaX, cOCTaBe, IIOJyYeHMHM U  0e30MacHOM
HCIIOJIb30BaHNUH BAKHENIINX HEOPraHHYECKHUX u
OpPraHMYeCKHUX BEIIeCTB B OBITY U  MPaKTHUYECKOH
JESTEIIBHOCTH YEJIOBEKA;

- YMETb  BBIIBJISITH  XAapakTEpPHbIE IPU3HAKU U
B3aMMOCBS3b M3y4YEHHBIX MOHSITUH, MIPUMEHSITh
COOTBETCTBYIOIIIME IIOHATHUS IIPU ONUCAHUU CTPOEHUS U




HaXOJWTh  apPryMEHTHl  JUIs  JOKa3aTelIbCTBA  CBOMX
YTBEPXKACHHIA, 33]1aBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;

- aHAJM3UPOBATh ITOJIYYCHHBIC B XOJC PCIICHHS 3aJa4u
pe3yNbTaThl, KPUTUYECKU OIICHHBATh HX JOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- YMETh TEPEHOCUTh 3HAHHWS B IIO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HECATCIIbHOCTH,

- yMeTh MHTETPHUPOBATHh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIBHTaTh HOBBIE HJEH, Mpeniarath OpPUTHHAIHHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTh MX HCIIOJIb30BaHUS B IMO3HABATEILHON U
COILIMAJILHOM MPAKTUKE

CBOMCTB HEOPraHWYECKUX W OpPraHMYECKUX BEIIECTB U HX
MPEBPAIICHUH; BBIABISITH B3AUMOCBSA3b XUMUUECKUX 3HAHUN
C IOHATUSIMU U IIPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh HCIOJb30BATh HAMMEHOBAHUS XUMHUYECKHUX
COEAMHEHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKOU U
NPUKJIAJHOW XMMHUUA U TPUBUAJIbHBIC HA3BaHUS BAKHEUIIUX
BelIeCTB  (3TWJICH,  aleTWieH, TIulepuH,  (EeHo,
(dbopManbaeru, yKCycHasl KUCJIOTa, TJIMIHMH, YrapHbId ras,
VIJIEKUCIIBIA a3, aMMHUAK, TalleHas HW3BECTb, HEraleHas
U3BECTh, MUTHEBAS COJIA U JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPraHWYECKUX M OPraHWYECKUX BEUIECTB, YPaBHEHUS
XUMHYECKHUX PEAKIHNi, 00BACHATh UX CMBICIT; TOATBEPKAAThH
XapaKTepHbIC XUMHYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIIMMHU  JKCIIEPUMEHTAMH M 3alHUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUH;
- YMETh YCTaHABIIUBATh MPUHAIEKHOCTh U3YUEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB K OMPEAEIECHHBIM
KjlaccaM M TpynnaMm COEAMHEHUH, XapaKTepu30BaTh HUX
COCTaB M BAXKHEHIIME CBOWCTBA; ONPEACISITh BHUIBI
XUMHYECKHX CBs3el (KOBaJICHTHAs, MOHHAS, METAJUTHUECKas,
BOJIOPOIHAS), THUIIBl KPUCTAJUTMUYECKUX PEIIETOK BEIIECTB;
KJIACCHU(PUITMPOBATH XUMUYECKUE PEAKIINU;
- chopMupoBaTh MPEACTABICHUSA: O MaTepUATHLHOM
€IUHCTBE MHUpPA, 3aKOHOMEPHOCTAX M I03HABAEMOCTH
SIBJICHUI TIPUPOJIBI; O MECTE M 3HAUYEHUU XMMHUH B CHUCTEME
€CTECTBEHHBIX HAYK U €€ POJIU B 00ECIIEYCHUH YCTOMYHUBOTO
pa3BUTHSI  YEJIOBEYECTBA: B pemieHuH  mpoOemM
IKOJIOTHYECKOH, SHEPTETHUECKON 1 MUIIIeBON O€30MacHOCTH,
B Pa3BUTUH MEIUIMHBI, CO3JaHUH HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB JHEpIuu, B o0ecrieueHnun
paIlMoOHAIBHOTO TMPUPOIOONIB30BaHUA, B (OPMHPOBAHUU
MHPOBO33PEHUS U OOIIeH KyJIbTYphl YENOBEKa, a TakKke
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CPELE;




- BJIQJIETh CHCTEMOM XWMHYECKHMX 3HAHUU, KOTOpas
BKJIFOYAET: OCHOBOTIOJIATAOIIUE TIOHATHUS (JIOMOTHUTEIIBHO K
CHCTEME MOHATHI 6a30BOTO YPOBHS) - U30TOIIBI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSHHUE aToMa, THOPUIN3AIUS aTOMHBIX
opOutaneii, xumuaeckass cBsi3b ("CT " u KpaTHbIE CBSI3M),
MOJIIpHAs! KOHIICHTpAIIHs, CTPYKTypHast GopMyIia, H30Mepus
(cTpykTypHasi, reomMeTpuyeckas (I[UC-TpaHC-U30MEPHs),
TUTIBI XUMHYECKUX peakuuid (TroMo- ¥ TeTepOTCHHEIE,
oOpaTuMble W HEOOpaTHMbIE), PacTBOPHI (MCTHHHBIC,
JUCTICPCHBIE ~ CHUCTEMBI), KPHUCTAJUIOTHIPATHI, CTEICHb
JICCOIIMAIINH, DJIEKTPOJIN3, KPEKUHT, pUPOPMHHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYCCKUC 3HAHUS,
JeKalmue B OCHOBE IOHMMAaHUS  MPUYUHHOCTH |
CUCTEMHOCTH  XMMHYECKUX  SIBIICHUH, COBPCMCHHBIC
NpPEJCTaBICHUS O CTPOCHUU BEIIECTBA HA AaTOMHOM,
MOJICKYJISIPHOM u HAMOJICKYJISPHOM YPOBHSIX;
NpPEACTAaBICHUS O MEXaHU3MaX XUMHUYECKUX PEaKIIHid,
TEPMOJMHAMHYCCKUX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX
NPOTEKAHUS, O XUMHUYECKOM DPaBHOBECHH, JHCIIEPCHBIX
cuctemax, (DaKTOJOTUYECKHE CBEACHHS O CBOMCTBaX,
cocTraBe, TMONy4eHHH U 0O€30MacHOM HCIHOJIb30BaHUU
BOKHEHIIINX HEOPTAHWYECKUX W OPTaHMYECKHUX BEIICCTB B
OBITYy M TPAKTUYECKOW EATEIbHOCTH 4YeIOBEKa; OOIIMX
HAayYHBIX TPHHIWIAX XUMHUYECKOTO TPOU3BOJCTBA (HA
npuMepe TMPOU3BOJCTBA CEPHOM  KHUCIOTHI, aMMHaKa,
MeTaHoJa, nepepaboTKu HEPTH);

- YyMEThb TPOBOAUTH pacyeThl M0 XUMHYECKUM
dbopMyllaM ¥ ypaBHCHHSIM XUMHYECKHUX PEaKIUH C
WCIONIb30BaHNEM (PH3MYECKNX BEIUYUH (Macchl, oObeMma
ra3oB, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA
C KOJHMYECTBEHHOW CTOPOHBI: pacueThl MO HAXOXIECHUIO
XUMHYECKON (hOpMYIIBI BELIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTa pPEaKIUU, €CIH OJHO M3
HCXOJHBIX BEIIECTB JAHO B BHJIC PACTBOPA C OINPEICICHHON
MaccoBOW J0JIe PAacCTBOPEHHOTO BEIIECTBA WU JAaHO B




M30BITKE (MMEET TIPUMECH); pacyeThl MacCOBOM WM
00BEMHOM JIOJM BBIXOJA TMPOJYKTA PpEaKIUH; pacyeThl
TeII0BOTro 3¢ eKTa peakiuii, 00beMHBIX OTHOLIEHUH Ta30B;
- YMETb  BBUIIBJISITH  XapakTEpHblE IPU3HAKU U
B3aUMOCBS3b U3y4EHHbIX HOHATUH, IPUMEHSATh
COOTBETCTBYIOILIME TIOHATUS IPU ONHCAHUM CTPOCHUS U
CBOWCTB HEOPraHWYECKUX M OPraHMYECKUX BEIECTB M HX
IIPEBPALLEHU; BBISBISATh B3aUMOCBSA3b XUMHUUECKUX 3HAHUN
C MOHATUSAMH U NPEACTABICHUSAMH APYIHX MPEAMETOB s
0osiee 0OCO3HAHHOTO MOHHMMAHHS M OOBSICHEHHS CYIIHOCTU
MaTepHaIbHOIO €MHCTBA MUPA; MCIIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS Uil OOBACHEHUS U MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOLLY;

- YMEThb HCIIOJIb30BaTh HAaWMEHOBAHMSI XUMHUYECKUX
COCTUHEHUN

MEXAYHAPOJHOIO COK3a TEOPETHYECKOW W INPUKIAJHOU
XMMHU U TPUBUAJIbHBIE Ha3BaHMsI BEIIECTB, OTHOCSIIUXCS K
U3YYEHHBIM KJIacCaM OpPraHMYeCKMX U HEOPraHM4eCKHX
COEJMHEHU; MCIOJb30BATh XUMHUYECKYIO CUMBOJMKY IS
cocTaBieHUs  (GOpMyJl  HEOPraHMYECKUX  BEIECTB,
MOJIEKYJIIPHBIX u CTPYKTYPHBIX (pa3BepHYTBHIX,
COKpAIIEHHBIX U CKEJIETHbIX) (QOopMyal OpraHMYEeCKHX
BEIIECTB; COCTABIIATH YPAaBHEHUS XUMHUYECKHX pPEaKUMU U
PacKpbIBaTh UX CYIIHOCTh: OKHCIUTEIBHO
BOCCTAaHOBUTENIBHBIX PEAKIMI IOCPEACTBOM COCTABIICHUS
ANEKTPOHHOTO OajaHca ATHX peakluil; peakuuil HOHHOIO
oOMEHa MyTeM COCTaBJIEHHsS HX IOJIHBIX U COKPALICHHBIX
MOHHBIX YPaBHEHUH; peaKIMil TUAPONIN3a,  PEeaKkUuu
KOMILIEKCO0Opa3zoBaHus (Ha MpUMepe IHIPOKCOKOMITIIEKCOB
LMHKAa W  aJIIOMHUHHS), TOATBEPXAAaTb  XapaKTepHbIE
XUMHYECKHE CBOWCTBA  BEILIECTB  COOTBETCTBYIOIMMU
SKCIIEPUMEHTAMHU U 3alMCSIMH YPAaBHEHMM XUMHYECKHX
peaKLHii;

- yMeTh  Kjlaccu(UUUpOBaTh HEOPraHUYECKHE U
OpraHMYECKHE BEUIECTBA M XUMHUYECKHE peakluH,




CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS M KPUTEpUH IS
KIacCU(UKALUU  U3YYaeMbIX  XHMHYECKUX  OOBEKTOB;
XapaKTepu30BaTh COCTAB M Ba)KHEHINNE CBONCTBA BELIECTB,
MPUHAISKAIMX K ONPEIEIEHHbIM KjaccaM M TIpyIiaM
COEAMHEHUH (IIPOCThIE BEIECTBA, OKCUABI, THAPOKCHIBI,
COJIM; YTJIEBOJIOPOJIBI, MPOCTHIE A(PUPHI, CIUPTHI, (PEHOIBI,
QJIbJIETU/BI, KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOXKHbBIE
3UPBI, KUPHI, YIIEBOAbI, AMUHBI, AaMUHOKHUCIIOTHI, OCJIKH);
IPUMEHATh 3HAHUS O COCTaBE W CBOMCTBAaX BEILECTB IJIs
SKCIIEPUMEHTAJIBHOM IPOBEPKM TUIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAaHUs XMMUYECKUX peakUuid u
IPOrHO3UPOBAHUS BO3MOXHOCTEN X OCYIIECTBICHUS;

- yYMEThb NOATBEpPKJIaTh HAa KOHKPETHBIX IpUMepax
XapakTep  3aBHCHUMOCTH  pPEaKIMOHHOW  CIIOCOOHOCTHU
OpPraHUYECKUX COCJUHEHUH OT KpaTHOCTM U  THUIA
koBajieHTHOH cBs3u (" C? " m ""), B3auMHOro BIMSHUS
aTOMOB M TIpyHOIl aTOMOB B MOJEKYJax; a TaKXe OT
OCOOCHHOCTEH  peanu3alMy  pa3IUYHbBIX  MEXaHU3MOB
NPOTEKaHUS PEeaKLuii;

- YMETh XapaKTepU30BaTh JJEKTPOHHOE CTPOECHHE
aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUHM) U HOHOB
XUMHUYECKHUX 3JIeMEeHTOB | - 4 mepuoaoB [lepuonnueckoii
cuctemsl [I.J1. MenneneeBa u nx BaJ€HTHBIE BO3MOXHOCTH,
ucnonb3ys noustus "s", "p", "d-anexkrponHsie" opOutan,
SHEpreTU4YecKue YypPOBHHU; OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX
VMU COEIVMHEHMH 10 IEpHOoJaM M rpynnam,

OK 02. Hcnonp3oBaTh
COBPEMEHHBIE CpPEICTBA
MOKCKa, aHaJM3a
MHTEPIIPETALIMH
uH(popmanuu,
MH(pOPMalMOHHbIE
TEXHOJIOTUU
BBITIOJTHEHMSI

B o0nacTu IeHHOCTH Hay4YHOTO MO3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHOMN

MIPaKTUKH, OCHOBAHHOT'O Ha JManore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MecTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIIECHCTBOBAHUE SI3EIKOBOM u YUTATENbCKON

KYJIbTYPBI KaK CPCACTBa B3aUMOJEHCTBUS MCKAY JIIOAbMU U

BBITTOJIHATH XUMHYECKHH

- yMETh
SKCTIEPUMEHT (MpEeBpaIeHUus] OPraHUYECKHX BEIIECTB MpPHU

IJIAaHUPOBaTh |

HarpeBaHuM, MOJYYCHHE ITHJICHA U U3YUYCHHE €T0 CBOMCTB,
Ka4eCTBEHHBIC PEAKIIMU HA aJIbJICTHUIBI, KpaXMall, YKCYCHYIO
KHUCJIOTY, JCeHaTypaius OeJIKOB MPU HAarpeBaHWU, IBETHHIC
peakuu OeNTKOB; MPOBOJAWTH PEAKIIMM HOHHOTO OOMEHa,

OMnpeaAcisiTb CpEAY BOJHBIX pPaCTBOPOB, KAYCCTBCHHEBIC




npo¢eCCHOHATBHON
JeSTeIbHOCTH

MIO3HAHUS MUPa;

- OCO3HaHME LIEHHOCTU HAyYHOU JESITeIbHOCTH, TOTOBHOCTh
OCYLIECTBIIATh ~ HPOEKTHYHO U MCCIIEJOBATENIbCKYIO
JESATEIbHOCTh MHIMBUyaIbHO U B IPYIIIIE;

OBnajeHne yHUBEpCAIbHBIMU y4eOHBIMU I03HABATEIbHBIMU
JNEHCTBUSMU: B paboTa ¢ mHpOpMaIuei:

- BIAJeThb HaBbIKAMU IOJY4YEHUS HUHPOpPMALUU U3
VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh
IOUCK, AaHalU3, CHUCTEeMATU3alUI0 U  HHTEPIPETALUI0
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CcO3/1aBaTh TEKCThl B Pa3IMuYHBIX (opMaTax C y4eToM
Ha3zHaueHUs MH()OPMAIUKM U 1EJICBON ayJUTOPUH, BHIOHpAs
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3yaIU3allUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
UHpOpPMalLlUU, €€ COOTBETCTBHE IPABOBBIM U MOpPaJbHO-
TUYECKUM HOpMaM;

- HCIIOJIb30BaTh cpeicTBa UH(POPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX,
KOMMYHHMKaTUBHBIX M  OpraHM3allMOHHBIX  33Ja4 C
coOnrofeHreM  TpeOOBaHWW  SPrOHOMHUKH,  TEXHUKU
0€30I1acCHOCTH, TUTHEHBI, pecypcocOepeXeHus, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJAJeTh  HAaBBIKAMU  pacllO3HaBaHMA M 3alLUTHI
uH(popMalu, HHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH;

peaknuu Ha cynb(dar-, kKapOOHAT- M XJOPHUA- AHWOHBI, Ha
KaTUOH aMMOHMS; pellaTh HKCIEPUMEHTalIbHbIC 33Ja4u I10
teMam "Metauel" uw "Hemetamnel") B COOTBETCTBHHM C
IpaBWJIaMU TEXHUKM O€30MacHOCTU MpU OOpalleHHH C
BEIIECTBAMHU u 1a060paTOpHBIM o0opyAOBaHUEM;
IPEJCTaBISITh PE3yNbTaThl XUMUYECKOT0 3KCIEpUMEHTa B
dbopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PpEaKIHi U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

- yMETh  AQHAIM3UPOBATh XUMHYECKYI0  HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HMCTOYHUKOB (CPEICTB MaccOBOM
uHpopMaluu, cetb UHTEepHET u Apyrue);

- BIIQJICTh OCHOBHBIMH METOJAaMH HAYYHOTO I[O3HAHUS
BEIIECTB U XUMUYECKHX SBIICHUI (HaOII01eHre, H3MEpeHue,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

- YMETh MPOBOAMUTH PACUETHI IO XUMUYECKUM (PopMyiaM U
YPaBHEHUSAM XHMHUYECKUX PEAKIHUH C HCIOJIb30BAHUEM
(u3MUeCKUX BEIMYMH, XapaKTePU3YIOIIUX BEIIEeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE
yCIOBHSA) Ta30B, KOJIMYECTBAa BEIECTBA; MHCIOIb30BaTh
CUCTEMHbIE XMMHUYECKNE 3HAHUS JUIsl IPUHATHUS pEeUIeHU B
KOHKPETHBIX  JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

- YMETb CaMOCTOSITENIBHO IIAHUPOBATh M MPOBOJUTH
XUMHUYECKUH SKCTIEPUMEHT (IIOJTyYeHUE U U3yYeHUE CBOWCTB
HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB, KAUECTBEHHbIE
peakuuMu  yrieBoJOpOJOB  pa3IUYHBIX  KJIAcCOB U
KHCJIOPOJICOAEPKAIMX OPraHNYEeCKUX BELIECTB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a1a4y 1o pacrno3HaBaHUIO
HEOPTraHNYECKUX U OPraHWYEeCKHUX BEIIECTB) C COOIIOICHUEM
mpaBuil  0€30MacHOrO OOpalieHWs: C BEMeCTBaMH U
n1abopaTopHbIM 000pynOBaHHEM, (OPMYIMPOBATH LU
HCCIIEIOBaHMs, MPEAOCTaBIATh B  pa3nuyHoi  (opme
pe3yJIbTaThl 3KCIEPUMEHTA, AHAJTU3UPOBATh U OLIEHUBATh X




JIOCTOBEPHOCTb;
- YMETb OCYLIECTBJIATh ILEJICHAIPABICHHBIA IIOMCK
XUMHAYECKOH WH(OpManuu B Pa3IUYHBIX HCTOYHHKAX
(mayuynass ® yueOHO-HAay4dHas JUTepaTypa, CpeAcTBa
MaccoBoil uWHGpopmanuu, ceth VIHTEepHET u Jpyrue),
KPUTUYECKH aHaJIN3UPOBATh XHUMHYECKYI0 HWH(HOPMAIIHUIO,
nepepadaTbiBaTh €€ M KCIIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJIECHHON y4eOHOM 3a1aueii;

- BJIAJIETh CHCTEMOW 3HAHMW O METOAAaX HAyYHOTO
IIO3HAHWS  SBJIICHUW  IIPUPOJBI,  MCIOJB3YyEeMBIX B
€CTECTBEHHBIX HayKaxX W YMEHHUSIMH MPUMEHSITHh OTH 3HAHUS
IIpyu 3KCICPUMCHTAJIbHOM HCCICAOBAHWH BCIICCTB W IJIA
OOBSICHEHUS XUMHYCCKUX SIBJICHUH, HMMEIONIMX MECTO B
IPUPOJE IPAKTUYECKOW JEATEIIBHOCTU 4YEIOBeKa U B
NIOBCEIHEBHOM JKU3HU;

OK 04. DddexTrBHO
B3aUMOJICHCTBOBaTh U
paboTaTh B KOJUICKTHBE
Y KOMaHJIe

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOOIIpeIeNICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHOMCCIIeI0BATEIbCKOH,
IPOEKTHON U COLIMAIBHOM NeSATEIbHOCTH;

OBnanenue YHUBEPCATLHBIMHU KOMMYHHKATHBHBIMA
JEUCTBUSIMU:

0) cOBMeCTHasl 1€ TEIbHOCT:

- TOHHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMaHIHON 1
UHAUBUAYaJIbHON paboThI;

- TNpUHUMATh LeNu COBMECTHOH NesITeIbHOCTH,
OpPraHW30BBIBATh M KOOPIWHHUPOBATH JEUCTBHUS IO €€
JOCTHDKEHUIO: COCTaBJIATh IJIaH JAEUCTBHM, pacrpenensirb
POJIU C YYETOM MHEHHI Y4aCTHUKOB 00CYX/1aTh Pe3ybTaThl
COBMECTHOM paboTHhI;

CaMOCTOATCIBPHOCTH H

KOOPJIMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSAX
peanbHOro, BUPTYaJIbHOT'O u KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

= OCYHICCTBJIATH HO3UTUBHOC CTPATCTUUCCKOC ITOBECACHUC B
Pa3InYHBIX CUTyaluiXx, IIPOABJIATH TBOPYECTBO n
BOO6pa)KeHI/IC, OBITh MHUIIUMAaTUBHBIM OBJ'Ia,Z[CHI/Ie

- yMEThb IUIAHUPOBATh M  BBINOJHATH XUMHUYECKUH
JKCIIEPUMEHT (IIPEeBpaIleHHs] OPraHUYEeCKUX BEUIECTB IMPHU
HarpeBaHuM, MOJYYEHHE STUJIEHA U U3YyYEHHE €r0 CBOWCTB,
KAueCTBEHHbBIC PEAKI[MU Ha aJIbJIETUbl, KpaXMajl, YKCYCHYIO
KHCIIOTY; JAeHaTypauus OeNKOB MpU HarpeBaHUU, I[BETHHIE
peakuuy O€NKOB; MPOBOJAUTH PEAKLUU HOHHOTO OOMEHa,
ONpeAeNsATh Cpely BOJHBIX pacTBOPOB, KauyeCTBEHHbIE
peakuuu Ha cynbgaT-, KapOoHAT- U XJIOPUJI- AaHHWOHBI, Ha
KaTHOH aMMOHHUS; peniaTh HKCIEpUMEHTaJIbHbIE 33Ja4u 10
temaM "Metamiel" u "Hemertannsl") B COOTBETCTBHH C
MpaBWIaMU TEXHUKH O€30MacHOCTH NpHU OOpallleHuu ¢
BELIECTBAMU u 1a00paTOPHBIM 000pyIOBaHHEM;
MIPENICTaBIATh PE3YyIbTaThl XUMUYECKOTO JKCIEpUMEHTa B
¢dopme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIMH U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

-yME€Thb CaMOCTOATEIbHO IUIAHUPOBaTb U  IPOBOJIUTH
XUMHUYECKHUH SKCIIEPUMEHT (TIOJyYeHHE U N3yYeHHE CBONCTB
HEOPraHWUYECKUX M OPraHMUYECKUX BEILECTB, KAUECTBEHHBIE
peakuuMu  yriaeBOJOpOJOB  pa3IUYHBIX  KJIAcCOB U
KHCJIOPOJICOAEPKAIMX OPraHN4YEeCKMX BEUIECTB, PEIICHUE




YHUBEPCALHBIMH PETYJIATUBHBIMH ACHCTBUAMHU:

T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMAaThb MOTHMBBI M apryMEHTBHI JOPYTHX JIOJICH INpH
aHaJ3e Pe3yJbTaToOB JCATEIbHOCTH;

- IpU3HABaTh CBOE MPaBO M MPaBO JPYrHX JIOAEH Ha
OIINOKH;

pa3BHBaTh CIIOCOOHOCTH MOHUMATH MUP C MTO3HULUH JAPYTOTO
4eJI0BEKa;

IKCTIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHHIO
HEOPTraHUYECKUX U OPraHUYECKHUX BEIICCTB) C COOJIIOICHUEM
npaBui  Oe30MacHOro  oOpalleHHss C  BEIIECTBAMH U
nabopaTtopHbIM  00oOpymoBaHuEeM, (OPMYJIUPOBATH IIENU
UCCIIC/IOBaHMS, MPEAOCTABIATh B  pa3iudHON  (opme
pe3yabTaThl 3KCIIEPUMEHTA, aHAIM3UPOBATh M OICHUBAThH UX
JIOCTOBEPHOCTb;

OK 07. CoxmelicTBOBaTHL
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMUIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEeKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B ob6nacTtu 5K010rM4ecKoro BOCIUTAHUS:

- c(hOpMHPOBAHHOCTD JKOJIOTUYECKON KYJIbTYpHI,
MIOHUMaHUe BIIUSIHUSA COIIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON M COUUAIIBHOM CPEbI,
OCO3HAaHHE  TIJIOOANBHOTO  XapakTepa  SKOJOTHYECKHX
npo0Jem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEUCTBHUI B OKPYKAIOIIEH
Cpele Ha OCHOBE 3HAaHUS LEJIeH YCTOMYMBOIO pPa3BUTHUSA
YeJI0BEUECTBA;

AKTUBHOE HENpUATUE JEHUCTBHUM, NPUHOCAIIUX BpEX
OKpYXKarollen cpee;
- yMEHUE IIPOTHO3UPOBATh HeOJaronpusiTHbIe

DKOJIOTMYECKUE TIOCIEACTBUS IPEATIPUHUMAEMBIX IEUCTBUM,
MpeaOTBpalIaTh HX;

- paclIUpEeHHUE ONbITa AEATEIBHOCTH 3KOJIOTUYECKOU
HaIpPABJIECHHOCTH;

- OBJIaJICHHE HABbIKAMHU Y4eOHO-HCCIEeI0BATENbCKOM,
MPOEKTHOMN U COLIMAIbHOM AEATEIbHOCTH;

- chopmupoBaTh  MpEACTaBICHUSA: O  XUMHUYECKOU
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MUpa, POJIU
XUMUU B TIO3HAHWH SIBJICHHH MPHUPOJBI, B (GOPMUPOBAHUU
MBILUIEHUS. U KYJIbTYPbl JINYHOCTH, €€ (PYHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOJMMOW ISl PEIICHUS IMPAKTHYCCKUX
3a/1a4 U YKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

- YMETh co0II01aTh npaBuia JKOJIOTUYCCKHU
1eJeco00pa3Horo  MOBEACHHS B OBITY U TPYAOBOM
OCATCIIBHOCTU B MLCIIAX COXpaHeHI/Iﬂ CBOCro 3I[OpOBI)$I 158
OKpY)Karollled MPUPOAHON Cpelbl; YYUTHIBATH OMACHOCTh
BO3}1€I710TBPI$I Ha JKUBBIC OpFaHI/ISMBI onpe):[eneHHHx
BEIIECTB, T[OHMMAs CMBICH TIOKa3aTels NpeaelbHON
JOIYCTUMOM KOHLIEHTpaLUH;

- YMETh IPOTHO3UPOBATh, AaHAJM3UPOBATH U OLICHUBATh
C MO3MIUHA DKOJIOTHYECKOM O€30IMacHOCTH ITOCICICTBUS
OBITOBOM ¥ TIPOU3BOJCTBEHHOW JEATEIHHOCTH YEIOBEKa,
CBS3aHHOM ¢ TmepepabdOTKON  BEIIECTB; HCIOJIb30BaATh
MOJIyYCHHbIE 3HAHMS ISl MPUHSTHS TPAMOTHBIX PEHICHUH
po0JIeM B CUTYAITUAX, CBA3AHHBIX C XUMHEH;

- YMETh OCO3HABaTh OMACHOCTH BO3/ICHCTBUS Ha dKUBbIE
OpFaHI/ISMBI OHpeI[eJ'IeHHBIX BCIIECCTB, IIOHUMAasA CMBbICI
MOKa3aTelsl MpeAesibHOM JOMYCTUMOM KOHIIEHTpAlUU, U
MOSICHATH HA TpUMEpax CHOCOObl  YMEHBUICHHS U
MPEAOTBPALLEHUS MX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M
yeJIoBeKa.




HIIK 1.4 BeimoaHsaTh
CaHUTAPHO-
AMUIEMHUOJIOTHYECCKUE
TpeOOBaHUS K
MIPEA0CTaBICHUIO
TOCTUHUYHBIX YCITyT

B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUSA:

. c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU
U OOIIEeCTBEHHON MpPaKTHUKH, OCHOBAHHOIO Ha JHMAaJore
KYJIBTYp, CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHDE;

. COBEPILIEHCTBOBAHUE SI3BIKOBOM U
YUTATEJIICKOM KYyJIbTYpbl KaK CpEICTBAa B3aUMOJICUCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

J OCO3HAHUE IIEHHOCTH Hay4YHOU JESITeIIbHOCTH,
TOTOBHOCTb OCYILIECTBIISTh MIPOEKTHYIO u
MCCJIEIOBATENbCKYIO JEATEIbHOCTh WHIUBUIYAIBHO U B
rpymnme.

OBaaneHue YHUBeEpPCAJIbHBIMHU
NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

0) 0a30BbIE HCCJIeN0BATENbCKHUE e CTBUS:

o BJIQJIETh HaBbIKAMU yueOHO-
HCCJIEIOBATENILCKOM U MPOEKTHOM AESITeNbHOCTH, HABBIKAMU
paspetnieHus npoouem;

. CIIOCOOHOCTh u TOTOBHOCTD K
CaMOCTOSITEIbBHOMY MOUCKY METOJIOB peleHus
MPAKTUYECKUX 3aja4, NMPUMEHEHUIO Pa3MYHBIX METOJIOB
MO3HAHMS;

. OBJIQJICHHE  BUJAMU  JEATEIBHOCTH  TIO
MOJIYYCHUI0O  HOBOTO  3HAHUSA, €ro  HMHTEpIpEeTaInu,
npeoOpa3oBaHHI0 U MPHUMEHEHHI0 B Pa3MUYHBIX YUEOHBIX
CUTyallUsX, B TOM 4YHCIE TIPU CO3JaHHH YYCOHBIX U
COILIMATILHBIX TIPOEKTOB;

yueOHBIMU

. dbopMUpOBaHHE HAYYHOTO THUIA MBILIUICHUS,
BJIaJICHUE Hay4YHOU TEPMHUHOJIOTHEH, KJIFOYEBBIMU
HOHSTUSMH U METOJIaMU;

. CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC

3alayu B 0Opa30BaTENBbHOW JACATEIHHOCTH M IKU3HEHHBIX
CUTYaIUsX;

o BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 3a7a4y, BbIIBUTATh TUIIOTE3Y €€ peleHus,
HaxOJWUTh  apryMEHThl I JOKa3aTelbCcTBa  CBOMX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

. aHAJIM3UPOBATH MOJTYYCHHBIE B XOJ€ peLICHUs

3aJadu PE3YIbTAaTHI, KpUTHYCCKHU OLICHUBATh nux

1) chopmupoBaTh TNpeACTABICHUSA: O  XUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIHU
XMMHU B TO3HAHUM SIBIEHUH NpUpozbl, B (HOPMUPOBAHUU
MBILUICHUS] U KYJIBTYpPhl JIMYHOCTH, €€ (DYHKIMOHAILHOU
IPaMOTHOCTH, HEOOXOAMMOW MAJIsi peIIeHUs MPaKTHYECKUX
3a/1a4 ¥ 9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO U IPUPOHON Cpene;

2) BIAETh CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraloOlMe IOHATUS (XUMHYECKUIH
JJIEMEHT, aTOM, DJICKTPOHHas 000J0YKa aroma, s-, p-, d-
JIEKTPOHHBIE  OpOMTaIM  aTOMOB, MOH, MOJEKYyIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpDHAs Macca,
MOJISIPHBIA 00BEM, YIIIEpOTHBINA CKeJNeT, (YHKIUOHATbHAsS
rpynna, paaukal, U30Mepus, H30MEpbI, FOMOJIOTMYECKUN
pan, TOMOJIOTH, YIJIEBOIOPOBbI, KHCIIOpOJI- U
a30Tco/epKalllue COEAUHEHUs, OMOJIOTMYECKU AKTHUBHBIE
BeIIecTBa (YTIeBOIBI, JKUPHI, OCIKH), MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS,
KpUCTAJJINYECKasl PEelIeTKa, TUIbl XUMHYECKHX peaKlIHui
(OKHCIUTENBHO-BOCCTAHOBUTEINIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEAKIIMA HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEJIEKTPOJINTHI, ANIEKTPOJINTUYECKAS
JUCCOLMAIUsS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKON peakIiy, XUMHUYECKOEe PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHs XMUMHMYECKOTO CTPOEHHUS OpraHMYecKHX
BemiectB A.M. byriepoBa, Teopus 3I€KTPOIUTHYECKON
auccounanuu, nepuoauueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOIOTHYECKHE CBEICHHUS O
CBOWCTBaX, COCTaBe, IIOJIyYeHMHM U  0€30MacCHOM
HCIIOJIb30BaHUU BaXHEMIINX HEOpPraHUYECKUX u
OpPraHMYeCKHUX BEIIeCTB B OBITY U  MPaKTHUYECKOH
JeSITeIbHOCTH YEeJIOBEKa;

3) chopMupoBaTh yMEHUS BBISBIATH XapaKTePHbIE TPU3HAKU
U B3aMMOCBA3b  M3YUEHHBIX  MOHSTUW, MPUMEHATH
COOTBETCTBYIOIIME TIOHATUS IPU ONMCAHUM CTPOCHMS U
CBOMCTB HEOPIaHWYECKUX U OPraHMYECKHX BEIECTB U HX
MIPEBPALEHUH; BBISBIIATH B3aUMOCBSA3b XUMHUUECKUX 3HAHUN
c MOHATUAMU U IIPEICTaBICHUAMHU OpYrux
eCTeECTREHHOHAVYUHEBIX T1IDEe ITMeTOR®







2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBHOM

JACTOUTIIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

. Ob6bem B
Bup y4eOHoii padoTsl
yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMbl IMCUMILIMHBI 72
B T.4..

1. OcHOBHOe coiepKaAHUE 68
B T.4.:

TEOPETUYECKOE 00yUeHUE 44
PAKTHYECKUE 3aHATUS 24
2. CamocTosiTeJIbHasi padoTa 4
3. [IpodeccoHaILHO OPUEHTHPOBAHHOE COIEPKAHNE 42
B T.4.

TEOpPETHUUECKOE O0yUeHue 8
PAKTHYECKUE 3aHATUS 34

4. IIpomMexkyTOYHAS ATTECTALMSA: 3a4€eT - 2 CeMecTp

15




2.2. TeMmaTu4eckuii MJIaH U cOiePKaAHME TUCUUILINHBI

HaumeHoBaHue pa3aesioB U TeM

Copaepxxanue yuyeOHOro Mmareprasa (0CHOBHOe U NPOo¢ecCHOHAIBLHO
OPHEHTHPOBAHHOE), TA00PATOPHbIE M MPAKTUYECKHUE 3aAHATHS,
NPHUKJIATHON MOAYJIb (IPH HAJTUYHMH)

O0BbeM
4acoB

@dopMupyemMble KOMIIETEHIIUH

1

2

4

OcHoBHOe coJep/kaHue

Paznen 1. OCHOBBI CTpOEHUS BENIECTBA

Tema 1.1 Crpoenue aToM0B
XMMHYECKUX 3JIEMEHTOB M IPUPOJIa
XUMHYECKOH CBS3H

Conep:xkaHue y4eOHOIro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

CoBpeMeHHas MOJIEJIb CTPOEHMsI aToMa. DJIEKTPOHHAs KOHQUrypanus aroma.
Kitaccudukaiysi XUMAYECKHX DJIEMEHTOB (S-, P-, Od-anemeHThl). BaneHTHbIC
DJIEKTPOHBI. BajleHTHOCTh. OJEKTpOHHas MpPUPOAA XHMHUYECKOH CBS3H.
OIEKTPOOTpULATENILHOCTh. KoOBaneHTHass CBfA3b, €€ Pa3HOBUAHOCTH U
MeXxaHU3Mbl 00pa3oBaHus (OOMEHHBIM M JIOHOPHO-aKLENTOpHbI). HMoHHas
CBs3b. Mertamnueckass CBs3b. BonpoponHas cBsi3b. MeXMOJEKyIspHbIE
B3aUMOJICHCTBUS.

30TONBI, OCHOBHOE M BO30YKAEHHOE COCTOSHME aroMa, I'HOpuau3anus
ATOMHBIX OpOHTAJICH.

IIpakTH4yecKue 3aHATHSA

Perienne MpakTUYECKUX 3aJlaHUM Ha COCTaBJIEHUE 3JIEKTPOHHO-TpapUuecKux
dbopmyn anemMeHToB 1-4 mepuooB.

Pemenne 3agaHuii Ha MCIONb30BAaHUE XMMHUYECKOM CHUMBOJMKM W Ha3BaHUU
COEIUHEHUI N0 HOMEHKJAType MEXIyHapOJHOTO COI03a TEOPETUYECKOW U
MPUKIJIQAHON XUMUHU U TPUBHAJIBHBIX Ha3BAaHUH JIJIsI COCTABJIEHUS XUMHUYECKUX
(hopMyJ1 IBYyXaTOMHBIX COSAMHEHUN (OKCUAOB, CYyIb(UI0B, THAPUIOB U T.I1.) U
NPYTUX HEOPTAaHUYECKUX COETMHEHUN OTAEIBbHBIX KIACCOB.

OK 01

Tewma 1.2 Tlepuonuueckuii 3aKOH U
tabnuia J[.1. Menneneera

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

[Iepuoanueckas cucrema xumMuueckux aneMeHnToB .M. Menzaeneesa.
dusnyeckuit cmbica [lepuognueckoro 3akona J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUECKUX DJIEMEHTOB, 00pa3yeMbIX
VMU TIPOCTBIX U CJI0KHBIX BEIIECTB B COOTBETCTBHUU C MOJIOKEHHEM

XUMHUYECKOro anemeHTa B [lepuonnueckoit cuctreme. MupoBo33peHYecKkoe 1

OK 01
OK 02
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Hay4HOe 3HaueHue [lepuoguyeckoro 3akona .M. Menneneesa. IIporuossr
J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHUX JIEMEHTOB.

Perienre MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKTEePU3aLUI0 XUMHYECKHX dJIEMEHTOB «MeTtamudyeckue /
HEMETAJUIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATENIBHOCTD U CPOACTBO K
PJIEKTPOHY XMMUUYECKHX AJIEMEHTOB B COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOCHUEM U TMOJOKEHUEM B MEPUOANUECKON CUCTEME XUMHUUYECKHUX
biaementoB .M. Menneneeay.

Pasnen 2. Xumuueckue peakuu

Tewma 2.1. Tunbsl XUMUYECKUX PEAKIIUMA

Conep:xaHue y4eOHOI0 MaTepuasia

Teopernyeckoe o0yueHue

Knaccudukanys u TUIIBI XUMUYECKUX PEaKIUi C y9acTHEeM HEOPTaHUYECKUX
BeniecTB. KonnuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XUMHUU U PACUEThl 10 YPAaBHEHUAM XUMHUUYECKHUX peakuuil. Monb Kak
eMHMIIAa KOJIMUYecTBa BelecTBa. MomsipHast Macca. 3aKOHbI COXpaHEHUS
Macchl U dHEprun. 3aKoH ABorajipo. MomsipHbiit 00beM razoB. OTHOCUTENbHAS
[JIOTHOCTb Ia30B.

Peakuny KOMITIEKCOOOpa30BaHus C y4acTHEM HEOPTraHHMUECKUX BEIIeCTB (Ha
[IprMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

IIpakTH4yeckoe 3aHATHE

CocraBieHre YpaBHEHUH pEakIiii COSTUHECHNS, Pa3I0KEeHNUs, 3aMEIIICHHS,
oOMeHa. YpaBHEHUs peakLUii TOpEeHUs,, HOHHOro 0OMeHa, OKHCICHUSI-
BOCCTAHOBJICHUSI.

PacueT KOJTMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIECTB U MPOIYKTOB
peaknun. PacueT KOIMYECTBEHHBIX XapaKTEPUCTHK IPOTyKTa PEaKIIUU
COEZMHEHUS, €CJIM OJTHO U3 BEILECTB JJaHO B U30BITKE U/WUIH COJEPHKHUT
npumecu. Pacuer MmaccoBoi miin 00bEMHOM J10JIM BBIX0/1a IPOAYKTA PEAKIIUU
COEZMHEHUS OT TEOPETHUECKH BO3ZMOKHOT0. PacueT 00beMHBIX OTHOILIEHHH
ra3oB. PacueTr macchbl (00be€M, KOJIMYECTBO BELIECTBA) MPOIYKTa pEaKlUU, €CIIU
0JTHO U3 BEILECTB JJaHO B BUJI€ PACTBOpPA C OIpeJIeIeHHOW MacCoBOU JAonel
[PaCTBOPEHHOT'O BEIIECTBA.

YpaBHEHUs OKHCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb okuciaeHusl. OKUCIuTenb U
BOCCTaHOBUTEIb. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPOJIE,
[MPOU3BOJACTBEHHBIX MMPOLECCAX U KUZHEAEATEIIBHOCTH OPraHU3MOB.
OKUCIUTENbHO-BOCCTAHOBUTEIBbHBIN MOTEHIMAN cpeibl. COCTaBIECHUE U
YPaBHUBAaHUE OKUCIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUI METOIOM

DJICKTPOHHOI'O Oananca. TunmuyHbIE HCOPTraHNYCCKUEC OKHUCIUTCIIN U

OK 01
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BOCCTAaHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACILIABOB COJIEH.

Tema 2.2. DnexkTpoauTuyeckas
Juccomyanusa u HOHHBIA 00OMEH

Conep:kaHue y4eOHOTr0o MaTepuaa

TGOPGTI/I‘IeCKOG oﬁyqe}me

Teopust 37K TPOTUTHUSCKOM TUCCOMay. Peakiiuu HOHHOTO oOMeHa.
CocTraBiieHHE peakl1ii HFOHHOTO 0OMEHA ITyTEM COCTABJIEHUS MX ITOJIHBIX U
COKPAIIICHHBIX HOHHBIX YPAaBHCHHIH.

['unponu3 coneil. 3HaUeHUE THIPOIIN3a B OMOIOTHUECKUX OOMEHHBIX
mporeccax. [IpuMeHeHrne THIPOJIM3a B IPOMBIIUICHHOCTH.

KontponbHas padora 1

KonTponbHas pabota Nel «CtpoeHue BeniecTBa 1 XUMHUYECKHE PEAKITUI)

Paznen 3. CtpoeHre U CBOMCTBA HEOPraHUYECKUX BEILIECTB

Tema 3.1 Knaccudukanus,
HOMEHKJIaTypa U CTPOCHHE
HEOPTraHMYECKUX BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

Teopernyeckoe o0yueHue

[Ipeamer HeopraHnueckoil XumMun. B3anMocBsI3b HEOPraHUUECKUX BEILIECTB.
Knaccuukanus HeopraHndeckux BemecTB. [IpocThie U CII0KHBIE BEIIEeCTBA.
OCHOBHBIE KJIaCChI CIIOKHBIX BEIIECTB (OKCUIbI, THIPOKCHIbI, KUCIIOTHI,
conu). Homenknarypa n Ha3BaHne HEOPraHUYECKUX BEILIECTB UCXOMS U3 UX
XUMHUYECKON (POPMYIIbI UITH COCTaBICHUE XMMHYECKON (OPMYIIBI UCXOIS U3
Ha3BaHMsI BELLIECTBA 110 MEX1yYHAPOIHOHN WJIM TPUBUAJILHOW HOMEHKIATYpE.
MexMoueKyspHble B3aumoiercTeus. Kpucramioruaparel. ArperaTHbie
cocTostHUA BelecTBa. Kpucrammueckue U amopgHbie BeuiecTBa. TUIb
KPUCTAINTUYECKUX PELIETOK (aTOMHAsI, MOJIEKYJIsIpHAs, HOHHAS,
MeTaJuTHdecKas). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTBA OT THUIIA
KpUCTaNIn4ecKoil pemeTku. [IpuunHbBl MHOrooOpasus BEIIECTB.
CoBpeMeHHbIE MPEACTABICHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX
BenecTB. JKnuakne KpucTauibl.

HpaKaneCKne 3aHATHUSA

Perienue 3a1a4 Ha pacueT MacCOBOM J10JIM (MAcChl) XUMHUECKOTO HJIEMEHTa
(coenuHeHust) B MoJieKyie (cMecH). Perienne npakTHYeCKUX 3aJaHui 1o
KJ1accu(hUKaLMU, HOMEHKIIAType U XUMUUYECKUM (hopMyiaM HEOpraHUYECKHX
BELIECTB PA3JIMYHbBIX KJIACCOB (HA3bIBATh U COCTABIISATH (POPMYIIBI XUMUUYECKUX
BEIIECTB, ONPEACATh IPUHAIIEKHOCTD K KJIacCy).

VcTouHNKHM XUMHYECKON HHpOopMaIuK (HayyHasi U yueOHO-Hay4dHast
nmUTeparypa, CpelicTBa MaccoBoil nHdopMmalu, cetb IHTEpHET U 1pyrue).
[Torck nHpOpMaUK 1O Ha3BaHUSAM, UACHTU(UKATOPAaM, CTPYKTYPHBIM

bopmynam.
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Tema 3.2 OU3UKO-XUMHYECKHUE
CBOICTBa HEOPTaHUYECKUX BEIIECCTB

Conep:xaHue y4eOHOIro MaTepuaJia

Teopernyeckoe o0yueHue

Mertasel. O0ure puznyeckne 1 XuMHUUECKUe cBOicTBa MeTauioB. CriocoObl
MoJTy4eHHs. 3HaUCHUE METAJUIOB U HEMETAJJIOB B IIPUPOJIE U
PKU3HCACATCIIbHOCTH UCJIOBCKA U OPraHU3MOB. KOppO?;I/ISI MCTaJIJIOB. BUIbI
KOPPO3HUH, CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3HH.

Hemeramnsl. OOmme ¢puzndyeckue 1 XUMHUECKUE CBOMCTBa HEMETAIIJIOB.
Tunuunsie cBorictBa MetaiioB Y- Yl rpynn. Knaccudukanus n
HOMEHKJIATypa COeIMHEHNI HeMeTaoB. KpyroBopoTsl OMOTeHHBIX
DJIEMEHTOB B IIPUPOJIE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB
(OKCHIOB, TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHUH, BBICIIINX OKCHUIOB U
HIPOKCUJIOB.

HpaKanecmle 3aHATHUSA

CocraBneHre ypaBHEHUN XUMHUYECKUX PEAKIUil C y4aCTHEM IPOCTHIX U
CJI0’KHBIX HEOPraHUYECKUX BEIIECTB: OKCHJIOB METAJUIOB, HEMETAJIJIOB U
aM(pOTEPHBIX 3JIEMEHTOB; HEOPTraHMYECKUX KUCIOT, OCHOBAaHHUM U aM(OTEPHBIX
FUPOKCUJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.
PelieHre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA
1 [10JTy4CHUE HEOPTAHUYECKUX BEUIECTB.

Tema 3.3 IIpousBoacTso
HEOPraHUYECKUX BEIECTB. 3HAUCHUE U
IpUMEHEHHE B OBITY U Ha
MIPOU3BOJICTBE

Conep:xaHue y4eOHOro MaTepuaJia

TeopeaneCKoe oﬁyqeﬂue

OO6mre npeacTaBIeHus O MPOMBIIIEHHBIX CIIOC00aX MOTYYEHUsT XUMUYECKHUX
BEIIECTB (Ha IpuMepe MPOU3BOJICTBA aMMHaKa, CEPHOM KUCIIOTHI).

UepHas u uBeTHas Metauryprus. [IpakTnueckoe MpuMEHEHNe IEKTPOIIn3a
JUTS TIOJIyYEHHUS EJIOYHBIX, ET0YHO3EMEIIbHBIX METAIITIOB U AIFOMUHUS.
CTEeKJIO ¥ CHIIMKaTHAas MPOMBIINIJICHHOCTD. Hp06neMa OTXOA0B 1 MOOOYHBIX

[TPOJYKTOB.

HpaKaneCKne 3aHATHUSA

PenieHne npakTUKO-OpUEHTUPOBAHHBIX 3a/1aHUM O POJIM HEOPraHUYECKON
XUMHH B Pa3BUTUN MEAUIIMHBI, CO3JaHUH HOBBIX MaTepuaoB (B
CTPOMUTENBCTBE U JIp. OTPACIISIX POMBIIIJIEHHOCTH ), HOBBIX UICTOYHHUKOB
SHEPruM (aJbTepPHATUBHBIE HCTOUHUKH SHEPTUH) B PEIIEHUN TPOoOieM




HKOJIOTUYECKOM, YHEPTeTHUECKON U MUIIEBON 0€30MacHOCTH.

KonTtponsHas pabora 2

CBolicTBa HEOPTraHUYECKUX BEILECTB.

Paznen 4. CTpoeHure U CBOMCTBA OPraHUYECKUX BEIIECTB

Tema 4.1 Knaccudukanusi, crpoeHue u
HOMEHKJIaTypa OpraHUYECKUX BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

TGOPGTI/I‘IeCKOG oﬁyqe}me

[ IpenMeT oprannyeckoil XuMuu. B3anMocBs3b HEOPraHUYECKUX U
OpraHUYECKUX BELIECTB.

XMMUYECKOE CTPOEHUE KaK NOPSAJOK COEMHEHHS aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJEHTHOCTH. OCHOBHBIE MIOJIOKEHUSI TEOPUU XUMUYECKOTO
CTpPOEHMS OpraHndeckux coenquHenuii A.M. byrneposa. YrinepoaHslii ckener
OpraHUYecKOil MOJeKyJbl. MoJeKyIsspHbIE U CTPYKTYpHBIE (pa3BEPHYTHIE,
COKpaIlleHHbIE) XUMUYECKHE (POpMYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
XMMHUYECKOIO CTPOEHUS MOJIEKyJl. MI3oMepust U u30Mephl (CTPYKTypHas,
reomMeTpuuecKkas (Luc-TpaHc-uzomepusi). KpaTHoCcTh XUMUUECKOM CBSA3H.
[Tonsatue o pyHKIMOHANBHOH rpymme. [IpuHime Kiaccudukanuu
OpPraHUYECKUX COCAMHEHUN. MexyHapoHas HOMEHKJIATypa U IPUHLUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COCIMHEHMI.

IIpakTHyecKkue 3aHATHSA

HoMeHKI1aTypa OpraHM4ecKuX COCJUHEHUN OTAEIbHBIX KIACCOB
(HacChIIIEHHbIE, HEHACBILIEHHbIE U ApOMAaTUYECKUE YTIIEBOJOPO/IbI, CIIUPTHI,
(eHOoIIbI, albIeru/Ibl, KETOHBI, KapOOHOBBIE KMCIOTHI U Jip.) CocTaBieHue
[TOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OpPraHU4eCKUX BELIECTB
OTJEIBHBIX KJIACCOB, UCIIONb3Ys X HA3BAHUS [10 CUCTEMAaTUYECKON
HOMEHKIaType. Pacuersl npocreiieil opmysbl OpraHMuecKOi MOJIEKYJIbI,
1CXO0/1 U3 DJIEMEHTHOT0 cocTana (B %).

OK 01

Tema 4.2 CBoiicTBa OpraHM4ECKHX
COCIMHEHUN

ConeprxaHue y4e0HOro MaTepuaJia

Teopernueckoe o0yuenune

DU3NKO-XUMUYECKHE CBOUCTBA OPraHUYECKUX COEIMHEHUH OTAEIbHBIX
KJ1acCOB (0COOEHHOCTH Ki1accu(UKaIMM U HOMEHKJIATYpbl BHYTPH KJlacca;
rOMOJIOTHUECKHUH psia 1 o01mas popmyna; u3oMepHs; pusnuecKkue CBOMCTBa;

XUMUYECKUE CBOWCTBA; CTIOCOOBI MOTyYEHUs):
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- IpeJieIbHbIE YIIIeBOAOPObl. ['OpeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHUKOB TeIJIa B IPOMBILIUIEHHOCTH U OBITY. CBOWCTBA IPUPOIHBIX
YTJI€BOJIOPOIOB, HAXO0XK/ICHHUE B MPUPOJIC U TPUMEHEHUE AIIKAHOB;

- HCIIPCACIIBHBIC U apOMATHUYCCKUC YTJIICBOAOPOABI. HOJ'II/IMepI/IBaI_II/IH OTHJICHA
KaK OCHOBHOC HaIIpaBJICHUC €TI0 UCII0JIb30BaHMA. FopeHHe allCTHUJICHA KaK
MCTOYHHUK BBICOKOTEMIICPATYPHOI'O IMJIAMCHU JJIs1 CBAPKU U PE3KHU MCTAJLJIIOB,

- KUCJIOPOACOAEPIKaIlle COeAMHEHUS (CIIUPTHI ¥ IPOCThIE 3(UpPBI, PEeHOIIBI,
QJIbJICTU/IBI U KETOHBI, KApOOHOBBIE KUCIOTHI M UX ITPOU3BOIHEIE).
[IpakTHyecKoe NPUMEHEHUE STUIICHTTIMKOJIS, MIMLepuHa, (heHoa.
[Ipumenenue popmanbaeriia, aeTalbIeruia, YKCyCHOM KHCIOThL. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KMCIOT. Morolue cBOMCTBA MbLIa;

- a30TCOJIeprKallle COCAMHEHUS (AMUHBI 1 AMUHOKUCIJIOTHI, OCJIKH).

Knaccudukanus 1 0coOEHHOCTH OpraHU4eCKHX peakiuii. PeakinonHbie
eHTphl. Panukansl. [lepBoHadanbHble MOHSTHS O TUIIAX U MEXaHU3MaX
OpPraHUYECKUX PEaKluu.

HpaKanecmle 3aHATHUSA

Pelrenue nenovex npeBpaieHnil Ha TeHETUUECKYIO CBSI3b MEX/y KlaccaMu
OPraHNUYeCKUX COCMHEHUI C COCTABICHUEM HAa3BaHUI OPraHUYECKUX
COEIMHEHU 10 TPUBUAIBLHOMN WIIM MEKIYHAPOJAHOW CUCTEMATUYECKOU
HOMEHKJIaType. Penmenne pacueTHbIX 3a/1a4 110 YPaBHEHUSIM PEaKLU C
y4acTHEM OPTaHMYECKUX BEIIECTB.

Tema 4.3. Oprannueckue BEIIeCTBa B
KHU3HEICIATEIbHOCTH YEJIOBEKA.
[Ipon3BOACTBO U IPUMEHEHHE

OpPraHMYECKUX BEILECTB B
MPOMBIIIJIEHHOCTH

Conep:xaHue yueOHOro MaTepuaJia

Teopernyeckoe o0yuenune

brooprannueckue coequHeHus. [lpumenenne u 6uonoruyeckas poib
yraeBonoB. OKUCIeHHE YTIeBOIOB - HCTOYHUK SHEPTUH JKUBBIX OPraHU3MOB.
OO6nactu NpUMEHEHUs1 aMUHOKHCIOT. [IpeBpaliieHns 6eIKOB MUK B
opranusme. buonorunueckue ¢pynkuuu 6eiakoB. buonornyeckue GyHKIum
KUpOB. POk Oprannueckoil XMMUu B pelieHu  MpoodieM MUIIEeBOi
0€30I1aCHOCTH.

HyxenHOBbIE KUCIIOTBI: COCTaB U cTpoeHue. CTpoeHne HykieoTunoB. CocTas
HykienHoBbIX kucaot (JJHK, PHK). Ponb HykenHOBBIX KHCTIOT B
PKU3HEIESITEIbHOCTH OPraHU3MOB.

[Ipon3BO/ICTBO OPraHUYECKHUX BELIECTB: IPOMU3BOICTBO METAHOIIA,
nepepaboTka HedTu. [lonu3THIeH KaK KPyMHOTOHHAXHBIA IPOAYKT
XMMUYECKOro Mpou3BoacTBa. [Ipumenenue stunena. [IpouzBoactso u

[IPUMEHEHHE KaydyyKa U PE3UHBI.




CHUHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, CBOIMCTBA.
[IpakTHueckoe UCTOIb30BaHUE BOJOKOH. CUHTETHYECKHE MJICHKU: U30JIALINS
TSl IPOBOJIOB, MEMOpAHBI JIJIsi OIIPECHEHUS BOJbI, 3aIIUTHBIE TUICHKHU JJIs
ABTOMOOMIICH, TIIACTBIPH, XUPYprudeckue noBs3ku. HoBble TexHomorun
TaTbHENIIIEr0 COBEPILICHCTBOBAHUS TTOJIUMEPHBIX MaTEpPUAJIOB.

Posb opraHnveckoil XMMHUU B PEILICHUHU MPOOIEM SHEPTeTUYECKOM
0€30MMacCHOCTH, B PA3BUTUU MEIUIIMHEI, CO3JJaHINH HOBBIX MaTEPUaIOB, HOBBIX
MCTOYHUKOB SHEPIrUH (AIbTepHATHUBHBIC HCTOYHUKHU YHEPTUH).

HpaRTn'{ecmle 3aHATHUSA

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33/IaHUN IO COCTABIICHUIO
XUMUYECKUX PEaKIUi, OTPAXKAIOIIUX XUMHUUECKYI0 aKTUBHOCTh OPTaHUYECKUX
COEIMHEHUH B pa3UYHbIX cpenax (MIPUPOAHBIX, OMOIOTHYECKHUX,
TEXHOTCHHBIX ).

KoHTtpoinbHas pabora 3

CprKTypa M CBOMCTBa OPraHu4YCCKUX BCIICCTB.

Pasnen 5. Kunernueckue U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX PEaKIUI

Tema 5.1 Kunetuueckue u
TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMUYCCKUX PEaKIUi

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0yueHue

Xumnueckue peakiuu. Kimaccupukanuss XUMHYECKHX peakuuil: no ¢gasoBomy
cocTaBy (TOMOT'€HHBIE U FE€TEPOTrE€HHBIE), 10 UCIIOJIB30BaHUIO KaTajlu3aTopa
(KaTaJUTUYECKHE U HEKATAIUTUYECKUE).

CKOpOCTb peakiiu, €€ 3aBUCUMOCTb OT Pa3JINYHbIX (PAKTOPOB: MPUPOIBI
pearupyomux BEIECTB, KOHIIEHTPAUN PEarupyOIINUX BEIIECTB,
TeMieparypsl (pasuwio Baut-I'opda), miomaayu peakiuoHHON MOBEPXHOCTH,
HaIM4us KatanusaTopa. Posib kaTain3aTopoB B IPUPOJIE U MPOMBIIUIEHHOM
[IPOU3BOJICTBE.

OHeprus akTUBalMU. AKTUBUPOBAHHBIN KoMILUIeKe. KaTanu3aTopsl U KaTanus.
Ponb KaTanu3aTopoB B NIPUPOJIE U MPOMBIIIEHHOM ITPOU3BO/JICTBE.

Tema 5.2 TepMoanHamMuueckue
3aKOHOMEPHOCTH MPOTEKAHUS
XAMHYECKUX peakuuid. PaBHoBecue
XUMHYECKUX PEAKIUI

Conep:xanue yueOHOro MaTepuaJa

TeopeaneCKoe oﬁyqeﬂue

Knaccudukanys XMMHUECKUX peakluii: o TerioBoMy 3¢ dexTy
(3K30TepMUYECKUE, SHAOTEPMHUUECKHUE), 10 00paTUMOCTH (0OpaTUMBIE U

HeoOpaTtumMble). TerioBbie 3 (HEKTh XMMUUECKUX peaKLni.
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Tepmoxumuyeckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XuMHUECKOe
PaBHOBECHE U €0 CMEILEHUE MOl ACHCTBUEM PA3JINYHBIX (AKTOPOB
(KOHLIEHTpalMs peareHTOB WK IPOAYKTOB PEAaKLMH, JaBI€HNUE, TEMIIEpaTypa)
U1 CO3JaHMs ONITUMAJIBHBIX YCJIOBHM MPOTEKaHMsI XUMUYECKUX ITPOLIECCOB.
[Tonsatue 06 sHTaNBIMU U SHTponHU. DHeprus [ n66ca. 3akon ['ecca n
CJIEACTBUSA U3 HETO. Pob cMeleHus: paBHOBECUS B TEXHOJIOTMYECKHUX
[IpoLeCccax.

[IpakTuyeckue 3aHATHS

[Tpuniun Jle Llarense. BnusHue pa3nnyabix (akTOpoB HA U3MEHEHHE
PaBHOBECHSI XUMUYECKUX PEAKIUHI. 3aKOH JEHCTBYIOIIKUX MacCc U KOHCTaHTa
XUMHUYECKOTO paBHOBecUs. PacueTsl paBHOBECHBIX KOHLICHTpALUi
pearupyromux BeUecTB U MPOIYKTOB peakiuil. PacueTs! TemioBoro s¢¢exra
peakuuu. Pemenre npakTMKO-OpUEHTUPOBAHHBIX 3aIaHUM HA IPUMEHEHHE
npuHumna Jle-Illarense 111 HAX0KAEHUS HANPABICHUS CMELICHUS
[PaBHOBECHSI XUMHUECKOW PEaKIMU U aHAIIN3 (PaKTOPOB, BIMSAIONINX Ha
CMEILEHNE XUMUYECKOTO PABHOBECHSL.

KonTponbnas pabora 4

CKOpOCTh XMMHUYECKOH peakliiy U XUMUYECKOE PaBHOBECHE.

Paznen 6. JlucnepcHbie CUCTEMBbI

Tema 6.1 lucriepcHble CUCTEMBI U
(aKTOpBI UX YCTOHYMUBOCTH

Conep:xaHue yueOHOro MaTepuaJa

Teopernyeckoe o0yuenune

JlucniepcHble cucteMbl. Komnonanele cucreMsl. MICTUHHBIE pacTBOPBI.
PacTBOpeHune kak pusuko-xuMudeckuil npouecc. PactBopel. CiocoObl
[IPUTOTOBIICHHSI pacTBOPOB. PacTBOoprMOCTh. MaccoBast 107151 paCTBOPEHHOTO
BeriecTBa. [IpenenbHo 1omycTHMBbIE KOHIIEHTPAIIMH U MX UCTIOJIb30BAaHKE B
OLIEHKE PKOJIOrMYecKoi 6€30MacHOCTH.

Kiaccudukanus 1ucrnepcHbIX cucteM 1o coctaBy. CtpoeHue u GakTopsl
YCTOMYMBOCTH TMCIIEPCHBIX CUCTEM. Pacrio3HaBaHMe UCTUHHBIX paCTBOPOB,
KOJIJIOWHBIX PACTBOPOB U TPYOOAHCIIEpCHBIX cucTeM. CTpOeHHEe MUIISIUTEL.
PaccerBaHue cBeTa MPH MPOXOXKAECHUN CBETOBOI'O ITyYKa Yepe3 ONTHUYECKU
HeoqHOpOAHYIO cpeny (dddexra Tunmams).

IIpakTHYecKHe 3aHATHSA

Pemenvie 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

OK 01
OK 02
OK 07
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PelieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA TUCIIEPCHBIC
CHUCTEMBI, UCTIOJIb3YEMbIE B OBITOBOM M IIPOM3BOJICTBEHHOM NIEATEILHOCTH
UeJI0BEKA, C ITO3UIIMI SKOJIOrHUECKON 0€30IIaCHOCTH TOCIEACTBUMN U
PaMOTHBIX pEIICHUI MPOOJIEM, CBI3aHHBIX C XUMHECH.

KonTtponbHast padora 5

JlucniepcHbIEC CUCTEMBI.

Paznen 7. KauecTBeHHbIE peakny 00Ha

PYKCHHA HCOPTAHNYCCKUX U OPIraHNMYCCKUX BCIICCTB

yaeOHO-HaydHas IUTepaTypa, CPeICTBAa MacCOBON MH(OPMAITH, CETh
VHTEpHET U ApyTHe).

Keiichl (¢ yueToMm Oyayuieit mpohecCHOHATBbHON NEeSITEIbHOCTH) Ha aHAIU3
MH(pOpMAIIUU O IPOU3BOJCTBEHHOM JESATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
rnepepaboTKON 1 TOJIYICHUEM BEIIECTB, a TAKKE C IKOJIOTHIECKOM
06€30MaCHOCTHIO.

IIpakTuyeckue 3aHATHSA

BamuTa keiica: [IpencraBnenue pe3ynbTaToOB peIIeHuUs KEHCOB (BBICTYIIICHHUE C

Tema 7.1. OOHapyxeHue OCHOBHOE coJIepKaHue OK 01
HCOPTaHNYECKUX KATHOHOB M aHMOHOB ([IpakTHYecKHe 3aHATUS OK 02
KauecTBeHHbIE XMMHYECKHE pEaKlMMU, XapakTepHbIE i1 OOHApYyXEHUs
HEOPraHMYECKHUX BelIecTB (KaTMOHOB M aHMOHOB). CocTaBieHHE ypaBHEHHI
peakuuii oOHapyxeHus KaTtuoHoB [-VI rpynmm w aHUOHOB, B T.4. B
MOJICKYJIIPHON U MOHHOU (popmax.
Peakiiuu 0OHapyKEHHUST HEOPTAaHUYECKUX BEIECTB B PEAbHBIX 00bEKTaX
OKpYKaroIIen Cpeibl.
Tema 7.2. OOHapyxenue opranndeckux (OCHOBHOE COiepsKaHue OK 01
BEIECTB OTIEIBHBIX KJIACCOB C IpakTHyecKne 3aHATHS OK 02
MCIT0JIb30BAHUEM KAa4€CTBCHHBIX KauecTBeHHBIE XUMHUYECKHE PEAKIINH, XapaKTePHBIC JJIsl OOHAPYKEHUS
peaKHI/Iﬁ OTACIbHBIX KJIACCOB OPraHUYCCKHUX COEIMHEHNH (1)eHOJ10B, aJIbJICTUJIOB,
KpaxMajsa, YKCYCHON KHCIIOThI, aMUHOKHCIIOT | JIp.
Jlenatypanius GelKOB IPU HATPEBAHWUH, [[BETHBIC PEAKIIMU OEIKOB.
CocraBiieHre KaueCTBEHHBIX PeaKluii 0OHApYKEHUSI OPTaHUYECKUX
COETMHEHHI OTAETBHBIX KJIaCcCOB.
[l Ipogheccuonanvro-opuenmuposannoe cooepicanue (Cooepicanue nPUKIaoH020 Mooyis)
Pasnen 8. Xumust B ObITY M MPOU3BOJICTBEHHOM NIESTENHHOCTH YEIOBEKa
Tema 8.1. Xumus B ObITYy U OCHOBHOE cO/Iep:KaHue OK 01
[MPOU3BOJICTBEHHOM JESATEIBHOCTH Teopernueckoe o0yueHue OK 02
YCIIOBEKA JKojoruveckasi 0e30MacHOCTh MOCTEACTBUI OBITOBOW U IPOU3BOACTBEHHOMN OK 04
e TeIbHOCTH YeJIOBEKa, CBSI3aHHAs C TTepepadOTKOM BEIIECTB; MOUCK U OK 07
QHAIIN3 XUMUYECKOU HH(POPMAITUU U3 PA3IUYHBIX HICTOYHUKOB (HAy4YHAs U HIIK 1.4
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|Hpe3eHTauHeI71)

Paznen 9.1. MccnenoBanne u XUMHUYECKUH aHaIN3 00BEKTOB OHOC(EpHI

Tema 9.1.1. OcHOBBI Tab0OpaTOpHOI
[IPAKTUKU B TPO(HECCUOHATTBHBIX
nTabopaTopusIX

(OCHOBHOE CO/Iep:KaHue

HpaRTn'{ecmle 3AaHATHSA

BEIMOTHEHNE TUTIOBBIX PACYETOB IO TEMATHKE SKCIIEPUMEHTA (BBIXO/T
[IPOAYKTa PEaKIiy, Macca HaBEeCKH, 00bEM PACTBOPUTEIIS).

OOpaboTKa JaHHBIX, aHAIU3 U OLIEHKA MX JOCTOBEPHOCTH (BBIYHUCICHUE
CPEIHETO 3HAYCHHSI SKCIIEPUMEHTAILHBIX JAHHBIX, TOTPEITHOCTH).
[IpencraBineHne pe3ynbTaTOB SKCIICPUMEHTA B pa3udHON (opme (Tabwiia,
rpaduK, OTYET, TOKJIAJ, IPE3CHTALINS).

OK 01
JIIK 1.4

Tema 9.1.2. Xumudeckuii aHainu3 mpoo
BOJIbI

OCHOBHOE CO/Iep:KaHue

TeopeTnyeckoe o0yuenune

Knaccudukanus mpoO BoJbI IO BUAY U HA3HAUYECHUIO, HCXOIS U3 ee
XUMHUECKOro cocrtaBa. OpraHojienTHYECKHUE CBOICTBA (3amax, Mpo3pavyHoOCTb,
[[BETHOCTH, MyTHOCTh) BOABI. KHCIOTHOCTB M MI€T0YHOCTH BOABL. pH cpenst u
METO/IBI €€ orpeneneHus. JKeCTKOCTh BOJIbI U METOJIbI €€ ONPEICIICHHS.
CyIHOCTh METO/1a TUTPOBAHUS.

Buib1 )KeCTKOCTH BOJIBI (BpEMEHHAS U MOCTOsIHHAST ). JKeCTKOCTh BOJIbI KaK
[IPUYMHA BBINAJICHUS OCAIKOB WM 00Pa30BaHUS COJICOTIOKECHUN, MMEIOLITIX
MECTO B OBITY U Ha IMPOU3BOJICTBE.

CocraB coJieii, BBI3BIBAIOIINX JKECTKOCTh BOJIBI. XUMUYECKHE TPOLIECCHI,
YCTPAHSIONINE KECTKOCTh BOJBI. Y PaBHEHUSI XUMHUECKUX PEAKIIUH,
VIJLTIOCTPUPYIOIINX MTPOIECCHI, TPOUCXOISAINE IPU YCTPAHEHHH KECTKOCTH.
Y cTpaHeHne BpeMEHHOM KECTKOCTH OBITOBBIMU U XUMHUYECKUMU CIIOCOOAMHU.
Crioco0b! yCTpaHEeHUsI TOCTOSIHHOM KECTKOCTH.

IIpakTHYecKHe 3aHATHA

CriocoObl BhIpayKEHUS! KOHIIEHTPAMK pacTBOPOB: MaccoBas A0
[PaCTBOPEHHOTO BELIECTBA, MOJIIPHAs U MOJISUIbHAsA KOHLEHTpauuu. Turp
pactBopa. PelieHue npakTuKo-OpueHTUPOBAHHBIX TEOPETUYECKUX 3a/1aHUN Ha
pacueT KOHLIEHTpAlUi 3arpsA3HSIOIINX BEIIECTB U UX CPABHEHHE C IIPEIEIBHO
nonyctuMmbiMu KoHIIeHTparusmu (I1J1K).

OK 01
OK 02
OK 07
JUIK 1.4

Tema 9.1.3. Xumudeckuii KOHTPOIIb
KayecTBa MPOJYKTOB MMUTAHUS

OcHoBHOE coep/kaHue

TeopeTnyeckoe o0y4enune

KauecTBEHHBINI XMMUYECKUHA COCTaB ITPOJIYKTOB NUTaHus. BemecTsa,
(danbcupuIUpyomKe TPOAYKTHI MUTAHUS, U BEIIECTBA, 3arpA3HSIIOLIIE
[TPOAYKTHI NUTaHUsL. ONpeneneHne 3arpsi3HA0IMNX XUMUYECKUX BELIECTB B
[MPOJTYKTaxX NUTAHUs, ONPEJEICHUE BEIIECTB, HE 3asBJIICHHBIX B COCTABE

OK 01
OK 02
OK 07
JUIK 1.4
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[IPOYKTOB ITUTAHMUSL.

IIpakTnyeckune 3aHATHS

OpraHI/I‘leCKI/Ie N HCOPraHWYCCKUE BCIICCTBA, BXOJAIINE B COCTAB IIPOAYKTOB

nuTanus. Onpenenenue cocraBa 010 Ha CoIepKaHue MaKpo U
MHUKPO3JIEMEHTOB. M3yueHne npeanokeHHbIX IpenojaBareieM 010 Ha
[IpEeAMET XUMUYECKOI0 COCTaBa, OIPEAEICHUE JOJIEH OT CYTOYHONW HOPMBI
MaKpO 1 MUKPO3JIEMEHTOB B YKa3aHHOM OJItoJie.

Penienue npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 110 KyJIMHAPHON TEMaTUKeE
Pa3IMYHBIX TUIIOB.

Tema 9.1.4. Xumudeckuit anamus mpoo
[OYBbI

OcHOBHOe coJep/kaHue

TeopeTnyeckoe o0y4yeHue

Knaccugukanus mous 1o BUAy ¥ Ha3HAYCHUIO, HCXOS U3 XUMHUYECKOTO
cocraBa. VinenTudukarys mpoObl HOYBHI 10 €€ XUMUYECKOMY COCTaBY,
OIMCaHHE BO3MOXXHOCTEH €€ MPHUMEHEHHUS.

TpeboBaHMsI K KauecTBY MOYBBI PA3IMYHOr0 HazHaueHus. Onucanue
0COOEHHOCTEH MCIIOJIB30BAaHMS [I0YB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI
yIYYIICHUS KauecTBa IT0YB B 3aBUCUMOCTH OT Ha3HAUCHHS.

OOnacTy UCTIONB30BaHMS OPTAaHUYECKUX YI0OPEHHH B 3aBUCUMOCTH OT
KayeCTBEHHOI0 cocTaBa. Onucanue OpraHuuecKux yJo0peHuil u ux
[PUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBHI U €€ Pa3HOBHIHOCTH.

IlpakTH4yecKue 3aHATHSA

O6actu HazHayeHUs (MPUMEHEHUS) TIOUBBI, UCXOJS U3 KAYECTBEHHOTO U
KOJIMYECTBEHHOTO COCTaBa. AHaIN3 HOPMATUBHOM IOKYMEHTALIUH.

Posb HeopraHWYecKUX BEIIECTB B KaU€CTBE MUHEPATBHBIX YI0OPEHUH,
YIIY4IIATENEH TOYUBBI.

CocraB MUHEpATBHBIX YA0OpPEHUHN U UX IPUMEHEHUE B 3aBUCUMOCTH OT
COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH

OK 01

OK 02

OK 07
JIIK 1.4

Tema 9.1.5. UccnenoBanne 00ObEKTOB
6uochepsl

OcHOBHOE COACPKAHUC

Teoperuyeckoe o0yueHue

Y4eOHO-HcCIe10BaTeNbCKUM IPOEKT B 00aCTH MCCIIEI0BAHUS 00BEKTOB
ouocdepsl. O630p TeM yueOHO-UCCIIEI0BATENECKUX MMPOEKTOB. AJITOPUTM
BBINOJIHEHUS MTpoekTa. OmpeaeneHue npodiemMsl uccae1oBaHus. MeTo bl
MOKCKa, aHaJIn3a U 00paboTKN HH(POPMALIMH O TIPOEKTE B PA3TUUHbIX
MICTOYHUKAX.

IIpakTuyeckue 3aHATHS

ObocHOBaHME aKTyaJIbHOCTH BHIOpaHHOM TeMbl. BrisiBiIeHnEe mpoOi1eMsl

nccienoBanus. Beioop 00bekToB 1 MeTo10B HccieaoBanud. [locranoBka

OK 01
OK 02
OK 04
OK 07
JUIK 1.4
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Lienel 1 3a1a4 uccnenoBanus. OnpeneneHue NpoIyKTa UCCIeI0BaHus.
OmnpeneneHne 3TarnoB U COCTAaBICHHUE TUTaHA NCCIIEIOBAHUSL.

3amura npoekTa: [IpencraBnenne pe3ynbTaToB BHIMOJIHEHUS YIeOHO-
MCCIIeJOBATEIIbCKUX MMPOCKTOB (BBICTYIUICHHE C ITPE3EHTALIUCH).

CamocTrosiTe/ibHAsi paboTa: MOAr0TOBKA K Y4€OHO-HCCIIEI0BATEIILCKOMY 1
MpoeKTy ( K BRICTYIUICHHIO C TIPE3CHTAIHEN )
CamocTosiTeJibHas padoTa 4
[IpomexxyTouHas aTTecTanus (IK3amMeH)
Bcero| 144
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3. YCJIOBUSI PEAJIM3ALIMY OBLIIEOBPA30OBATEJIBHOI
TUCHMIITAHEBI

3.1 Marepua/jibHO-TeXHHYeCKOe ofecneyeHne, He00XoaAUMOoe I
ocyliecTB/IeHUs] 00pa30BaTeIbHOI0 Mpolecca no AUCHHILIHHE

Jlyis peanu3anuy IporpaMMbl TIPEyCMOTPEHBI CIEAYIOIINE CIIeaTbHbIE
IOMETIECHUS:

Yuebnaa ayoumopus (kxabunem ecmecmeeHHO-HAYYHBIX OUCYUNIUH) IS
NPOBEJCHUS 3aHATHA BCEX BHIOB, IMPEIYCMOTPEHHBIX 00pa30BaTEIbHOM
IpOrpaMMOi, B TOM 4YHCJE TPYNIOBBIX W WHIUBUAYATBHBIX KOHCYJBTAIIUH,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAIHH.

Ocnognoe  o0bopyoosanue:  TIOCAIOUYHBIE  MeCTa 1O  KOJIMYECTBY
oOyyaromuxcsi, pabodee MeCcTo pernoaaBaTes, yueOHas 10cKa

Texnuueckue cpeocmsa 00yueHus. KOMIIBIOTEP, IIPOEKTOP, SKpaH

[ToMeliieHne g cCaMOCTOSITENILHOM paOOTHI:

bubnuomerxa c vumanvrvim 3an10m: ONOMMOTEUHBIN (DOHI.

OcHosHoe 060pydoganue: cieMaIn3upoBaHHas U yueOHast MeOesb, pabouee
MecTo Oubimorekaps, KomibioTep, MDY, OubaMoTedHass CTOMKA, CTEIUIAXH,
CTeH/1bl, OMOMMOTEeUHbIN (OHI, TIIIAa3MEHHAS MTaHEeIb, KAPTUHBI, TOPTPETHI.

TexHuueckue cpeocmea 00yyeHus: TIEPCOHAIBHBIE KOMIBIOTEPHI (6 IMIT.) C
BO3MOYKHOCTBIO MOJKIIOYEHUS K UH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON CETU
«HTepHer» u oOecrnedyeHueM JOCTyla B DJIIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa3oBaTeIbHYIO CPENly.

AkaneMusi obOecrieyeHa HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO U
CBOOOJIHO PacCHpOCTPAHSIEMOI0 MPOrPaMMHOTO OOECIEUEeHHs, B TOM 4YHUCIE
OTEUYECTBEHHOI'0 MPOW3BOACTBA. [ peanuzanmu mporpaMMbl MPEAyCMOTPEHO
CeAyIolIee JIMIIEH3MOHHOE U CBOOOJHO PacHpOCTPaHIEMOE MPOrPaAMMHOE
oOecrieueHue, B TOM YUCJIE OTEYECTBEHHOTO MTPOU3BOJICTBA!

o KopnopatuBnas wundopmanuonnas cuctema «KHUC» ACY VY3
«Universys WS 5».

Ilaxem oghucHvix npocpamm Ha KOMNbIOMEPDI:

o Microsoft Office 2007, 2010, 2016 (Word, Excel, Access, PowerPoint)

o Kaspersky Endpoint Security mis omsneca Cranmaptabiii 500-999
Node 1 year Educational Renewal License»

ObHosnseMble UHDOPMAYUOHHBIE CNPABOYHBLE CUCTNEMBL:

o UudopmarmonHo-npaBoBas ~ cucrema  «lapant». —  URL:
http://www.garant.ru



http://www.garant.ru/

3.2. UndopmannoHHoe obecrnedeHne peajn3alui NPorpaMmbl

JJist peanu3anuy NporpaMMbl UCIIONB3YETCs ANEKTPOHHAS UHPOPMAIIMOHHO-
oOpa3oBarenbHasl Cpejia ¢ MPEJOCTABICHUEM MpPaBa OJHOBPEMEHHOTO JIOCTYIA HE
MeHee 25 mpoIeHTOB 00yJaromuxcs K u(poBoi (37eKTpOHHOMN) OMOIHOTEKE.

DnexmpornHbvle 00pazosamenvHble pecypcyi:

e  DbC «YHuBepcurerckas oudanorexa OHmIaiH»;

e  DObC «lOpaiiry;

e KoprnoparuBHas wuHpopmanronHas cucremMa «KHC» ACY VY3
«Universys WS 5».

3.2.1 OcHOBHBIE TeYATHbIE M JJIEKTPOHHbIE U3IAHUS

1. XUMUS : yIeOHUK JIJIST CPEeIHEro MpoQecCHOHAIBHOTO 00pa3oBaHus /
1O. A. JleGenes, I'. H. ®aneeB, A.M. I'onybes, B. H. lllanoBan; mnox oOmieit
penaknueii I'. H. ®aneeBa. — 2-¢ uzn., mepepad. u gom. — MockBsa : M3gaTenscTBO
FOpaiit, 2023. — 431 c. [DnexTponHslii pecypc] // ObpazoBarenbHas 1iardopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/513073

2. AHdunHorenona, 1. B. Xumus : ydeOHUK U MPAKTUKYM ISl CPEIHETO
npodeccuoHanbHoro  obpazosanusi/ . B. Audpunorenoa,  A. B. ba6kos,
B. A. IlonkoB. — 2-e¢ u3x., ucnp. u jgomn. — Mocksa : UznarensctBo HOpaiir,

2023. — 291 c. [DnexTponHbIil pecypc] // ObpazoBatenbHas miatdopma FHOpaitt
[cariT]. — URL.: https://urait.ru/bcode/513807

3. KitoeB, M. B. Opranuueckast xuMus : yaeOHOE TOCOOHE JJIs1 CPETHETO
npodeccuonanbHoro odpazopanus / M. B. Kimtoes, M. I'. A6nymraeB. — Mockaa :
N3narensctBo IOpaiit, 2023. — 231 c. [OnexTponHslii pecypc] // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520093

4, AHanuTHYeCKasi XUMHS .  yd4eOHoe mocobue sl CpeIaHero
po¢heCCUOHAIBHOTO oOpazoBaHus / A. U. Anapses, I'. K. JIynenko,
T. Il. AnekcanapoBa, A. A.KazakoBa. — 2-e¢ u3m., uchnp. W nmom. — Mocksa :

NznarensctBo I0paiit, 2023. — 107 c. [DnexTponHbIi pecypc]// OOpa3oBarenbHas
wiatdopma FOpaiit [caiitr]. — URL: https://urait.ru/bcode/514564

3.2.2 JlonoiHUTEIbHbIE HCTOYHUKH

1. [Ilepbaxos, B. B. O6mas xumus. COOpHHUK 3a7ad : yueOHOe mocodue
st cpenHero  mpodeccuonansHOoro  obpazomanus/  B. B. IllepOakos,
H. H. bap6otuna, K. K. Bnacenko. — 2-e wuszn., nepepad. u gom. — Mockaa :

NznarensctBo FOpaiit, 2023. — 139 c. [DnexTponHsli pecypc]|// OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/516795

2. Amnapues, A. WM. OOmas xumus. COOpHUK 3aJaHUN C NpUMepaMu
pelIeHnl : ydeOHOoe MocoOue i cpeaHero mnpodeccnoHaabHOro obpasoBaHus /
A. U. Amapues, JI. U. Aponuna. — 2-¢ wusa., wuchnp. u jgom.— Mocksa:



https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/520093
https://urait.ru/bcode/514564
https://urait.ru/bcode/516795

NznarensctBo IOpaiit, 2023. — 127 c. [DnexTponHsbli pecypc]// OOpazoBarenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514556

3. Mockga, B. B. Opranndeckast xuMusi: 6a30BbIe TPUHITUIIBI : yaeOHOE
nocobue i cpennero npodeccuoHanbHoro odpazopanus / B. B. MockBa. — 2-¢
3. — Mocksa : U3parensctBo FOpaiit, 2023. — 143 c. [DnekTpoHHsIii pecypce] //

Oo6pazoBaTenbHas miargopma FOpaiit [caiT]. —
URL: https://urait.ru/bcode/515525

4, Xumus.  3amayHuK . ydyeOHOe — mocobme  Ans CpEeIHero
npodeccuonansHoro obpazoBanusi/ 1O. A. Jlebene [u gap.]; mox oOmiei
penakuuent 1. H. ®aneeBa. — MockBa: WsnmarensctBo IOpaiit, 2023. —

236 c. [DnexktponHbI pecypc] // O6pa3oBatenbHas miaTdopma FOpaiit [caitT]. —
URL: https://urait.ru/bcode/513091

S. 3aitnies, O. C. Xumus. JlaGopaTopHbIii MPaKTUKYM U COOPHUK 3a/ay :
yuyeOHOe mocoOue Juis  cpeaHero  npoecCHOHANIBHOTO  0Opa3oBaHUS /
O. C. 3aiiiieB. — Mocksa : U3gatensctBo FOpaiit, 2023. — 202 c¢. [DneKTpoHHBIN
pecypc] // O0pasoBarenbHas  minatdpopma  FOpaiit  [caiit]. ——
URL.: https://urait.ru/bcode/513541

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBLHOM JUCHUILIUHBI

KoHTpoib M oOmeHKa pe3yibTaTOB OCBOEHMs 00IIe00pa30BaTeIbHON
JTUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 NUCUUIIIMHAPHBIE PE3YJIbTATHI, HAIIPABICHHbIE
Ha (GopMHpoBaHUE OOIIMX U MPO(EeCCHOHANBHBIX KOMIETEHIUN MO paszenam U
TEMaM COZepKaHus yueOHOTro MaTepuaia.

Oob6masi/npodeccuonanbHast Paznen/Tema Tun oneHoYHBbIX
KOMIIeTeH U MeponpusiTuii

OK 01. BeiOupars crioco0sr 1.1,1.2,2.1,2.2,3.1,3.3, | ycrHslif ompoc

POILISHWA SajIad 41-43,5.1,5.2,6.1,6.2, | acce, noknanasl, pedepaTs
npodeccnoHanbHOM

NEATENBHOCTH 7.2,8.1,9.1.1,9.1.2, OIIEHKa COCTaBJIEHHBIX
NpUMEHUTENBHO K pasnuunbeivM | 9.1.3,9.1.4,9.1.5 IIPE3EHTALMN 10 TEMaM
KOHTEKCTaM paszena

OLIeHKa paboThI C KapTaMH
aTiiaca MUpa, 3aroJTHEHUE
KOHTYpPHBIX KapT
KOHTpOJIbHas paboTa

OLIEHKA CaMOCTOSITEIIbHO
BBITIOJTHEHHBIX 3aJaHHH
nuQQepeHIIMPOBAHHBIN 3a4eT
MPOBOAUTCS B hOpME YCTHOTO
OTBETa U TECTUPOBAHUS
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OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPEICTBA
MOMCKa, aHaJIM3a
HUHTEpHpEeTany HHPOPMAIUH,
MH(pOPMAaIMOHHbIE
TEXHOJIOTUH BBITIOJTHEHUS
npodeccnoHaTBLHOMI
JeSITeTbHOCTH

1.2,3.1,3.2,3.3,4.2,43,
5.1,52,6.1,7.1,7.2,8.1,
9.12,913,9.14,9.15

OK 04. DpdexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHBE U
KOMaH e

8.1,9.15

OK 07. ConelicTBOBaTh
COXPAHEHHUIO OKpYXKarolien
Cpeabl, PECypCcOCOEpEKEHHUIO,
IIPUMEHSATh 3HaHUA 00
U3MEHEHUHU KIIMMarTa,
IPUHIUIIBI OEPEHKIINBOTO
MIPOU3BOJICTBA, 3P (HEKTUBHO
JIECTBOBAThH B UPE3BbIYaNHBIX
CUTYaLUsAX

6.1,8.1,9.1.2,9.1.3,
9.14,9.15

JIIK 1.4 Beimoaaste
CaHUTAPHO-
AMUACMHOJIOTHYECKUE
TpeOOBaHUS K
MIPEI0CTABIICHUIO
TOCTUHUYHBIX YCITyT

8.1,9.1.1,9.1.2,9.1.3,
9.14,9.15




