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1. IACIIOPT MTPOI'PAMMBI YYEBHOM JACIHUILIMHBI «XUMMSI»

1.1.. ObdnacTh NpUMeHeHHUs! IPOrPaMMbl:

[IporpamMma yueOHOW AMCUUIUIMHBI SIBJISIETCS YacTbl0 OCHOBHOM MpodecCHOHATbHON
o0Opa3oBaTenbHOIl MporpaMMbl, pa3paboTaHHOM Ha ocHoBe TpeboBanuii DenepalbHOTO
roCy/IapCTBEHHOr0  00pa3oBaTENbHOrO CTaHAapTa cpenHero oOmiero oOpa3oBaHHs U
®denepanbHOrO TOCYAApPCTBEHHOTO OoOpa3oBarenbHOro cranaapra (mamee — ®I'OC) cpemnero
npodeccuonaabHoro obpasoBanusi no crnenuansHocTd 38.02.07 BaHkoBCkoe €m0, ¢ y4yeTom
[Tpumepnoit paboueit nporpamMMel  00II€00pPa30BATENBHON AUCHUIUIMHBL  «XUMHSL»  JUISA
po(ecCHOHANTBHBIX  00pa30BaTeIbHBIX OpraHu3anuid, pekoMeHaoBanHoii @®I'BOY 1O
«MHCTHTYT pa3BUTHS MPOPECCHOHATHLHOTO 00pazoBaHus», MpoTokod Ne 14 ot 30 HostOpst 2022
roga. [Iporpamma nmpennazHaueHa Juis peaqu3aluy CpeHero oouero oopa3oBaHus B mpeenax
OIIOII no cnenunanbHoctu 38.02.07 baHKOBCKOE A€JI0 C YyYETOM COLIMAIIbHO-3KOHOMUYECKOIO
npoduis moaydaemMoro npodeccuoHaaIbHOro 00pa3oBaHuUs.

1.2. Mecto UCHUIUVIMHBI B CTPYKTYpe OCHOBHOIi  mpodeccHoHaIbLHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI:

VYyebHas nucuUIUIMHA «XUMHS» SBISETCS JOMOJHUTEILHON 0a30BOM NUCHMIUIMHON W3
oOs3arenvHO  oOmactu «EctectBenHoHayuHble mnpeamersl» @PI'OC  cpemHero oobiero
oOpa3oBanus. YueOHas AUCHMIUIMHA «XUMHUS» HM3y4daeTcss B 00Ie00pa3oBaTebHOM IIHKIIE
yuebHoro miaHa OIIOII CIIO Ha 6a3e OCHOBHOro o0mero oOpa3oBaHMs C IOJy4YCHHEM
cpemHero odmiero oopa3oBaHus

1.3. Ieab auCHUIUIMHBI «XMMHD»: (QOPMHUPOBAHUE Yy CTYAEHTOB XHMHUYECKOMN
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpAa KAaK OCHOBBI IPUHATHS pELICHUN B
JKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYALUSAX, OTBETCTBEHHOT'O ITOBEJCHUS B IPUPOJHON Cpere,
B [IPAKTUYECKOU U ITOBCEHEBHOMN KU3HH.

1.3.1. Ilnanupyemble pe3yJibTATHI OCBOECHHS 0011€00pa30BATEILHOM TUCIHUIJIHUHBI B
cooTBeTcTBHH ¢ PI'OC CITO u Ha ochoBe ®PI'OC COO

Ocoboe 3HaueHue aucuuiianHa umeer npu popmuposanuu u pazsutuun OK u 1K no
crienmanbHocTh 38.02.07 bankoBckoe eo



Kon v HaumeHnoBanue

IInanupyemMble pe3yJbTaThl 0CBOCHHS TMCHUILIMHBI

(popmupyembIx Oommue JucuumimHapHble (IpeIMeTHbIe)
KOMIIeTeHIIN I
OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BJIAJETh CHUCTEMOM XWUMUYECKMX 3HAHHUM, KOTOpasd
BriOupars - TOTOBHOCTb K TpYyJy, OCO3HaHME IIEHHOCTH MAacTepCTBA, | BKJIKOYAET: OCHOBOIOJIArAlOIIUe MOHATUSA (XMMUYECKUN

CIoco0bI penieHust
3aja4
npogdeccuoHaIbLHOM
AeATeJIbHOCTH
NPUMEHHUTEJIBHO K
Pa3JIMYHBIM
KOHTEKCTaM

Tpyaoooue;
- TOTOBHOCTh K aKTHUBHOH JESTEIbHOCTH TEXHOJIOTHYECKOU H
COLIMAIbHOM HAINPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIMHPOBATD,

IUIAHUPOBaTb U CAMOCTOATEJIBHO  BBIIOJHATH  TaKylo
JESITEIIbHOCTD;

- MHTEpeC K pa3IM4HbIM cdepam HpodeccuoHaIbHON
JeSITENIbHOCTH,

Osiafenue YHHBEPCAJIbHBIMH y4eOHBIMU
NO3HABATEJIbHbIMH 1€l CTBUAMMU:

a) 6a30BbIE JJOIMUECKUE JICHCTBUS:

- CaMOCTOATENBHO (QOPMYJIHMPOBAaTH H  aKTyaJU3UPOBAThH

npo0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK MM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpeneNsaTh I JIEATSIBHOCTH, 3aJaBaTh MNapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU u MMPOTHUBOPCUHA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTH KOPPECKTUBELI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUC pPE3yJIbTAaTOB OCIIAM, OLICHUBATh PUCKHU

MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBINUICHUE TIPU PEUICHUN KU3HCHHBIX
npobem

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMHU YU4eOHO-HCCIICIOBATEIIbCKON U TIPOCKTHON
NEeSITeIbHOCTH, HAaBBIKAMHU pa3pelieHusl pooJiem;

- BEISIBJISTH NPUYMHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3MpOBaTh 3aJa4yy, BBIIBHraTh THIIOTE3Y €€ PEIICHUS,

DIIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0UKa aTtoma, s-, p-, d-
AIIEKTPOHHBIE OpOWTAaNU aToMOB, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKHUCJICHHS, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBIA 00beM, YIJIEPOIHBIN CKEJIET,
byHKIIMOHAIbHAS ~ TpyMNNa,  pagukal,  H30Mepus,
H30MEDHI, FOMOJIOTMYECKUI pan, TOMOJIOTH,
VIIEBOAOPOABI,  KHUCIOPOA- W a30TCOJEpIKallue
COCIMHEHUS, OHOJOrMYECKH AaKTHUBHBIC  BEIIECTBA
(yrmeBoabl, KUpPBI, OCJIKH), MOHOMEp, MOJHMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS,  KpUCTAINIMYecKass  pelieTka,  THIbI
XUMHUYECKUX peakuui (OKHCITUTENBHO-
BOCCTAHOBUTENIBHBIE, JK30- U  JHJIOTEPMHYECKHE,
peakiuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHL,
HEDIEKTPOJIUTBI,  DJIEKTPOJIMTHYECKAs  JUCCOLMALNSA,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOMN
peaKkIMy, XMMUYECKOe PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMUYECKOTO CTPOEHHUS! OPraHMYECKHUX BEIECTB
AM. byrneposa, Teopus 3JIEKTPOJINTUYECKON
JIcconuranuu, nepuoandeckuii 3akon .M. Menneneena,
3aKOH COXPaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN  SI3BIK  XUMHH,  (AKTOJIOTHYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, IIOIYYEHHUH U
6e30macHoM MCIIOJIb30BaHUU BOKHEUIIINX
HEOPraHMYECKUX W OPraHMYECKHUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITeIbHOCTH YeJI0BEKa;

- YMCTb BBISIBJIATH XaPaKTCPHBIC IPU3HAKHN n




HaXOJINUTh aApTyMEHTHI JUTSE JIOKa3aTeIbCTBa CBOUX
YTBEPKICHHM, 3a/1aBaTh [TAPAMETPbl U KPUTEPUU PEILICHUS;

- AHAIM3UPOBATH MOJYYEHHBIE B XOJI€ pEHICHUS 3a7a4yu
pe3yJbTaThl, KPUTHYECKH OLIEHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

- YMETb NIEPEHOCUTHb 3HAaHHUS B IIO3HABATEIBHYH U
MIPaKTUYECKYIO 00JIACTH KU3HEACATEIPHOCTH;

- YMETb MHTErpUPOBATh 3HAHUS W3 Pa3HbBIX IPEAMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE UJEH, IPEJIAraTh OPUTHHAIBHBIE TTOAX0/IbI
U pelIeHus; CIIOCOOHOCTH ~ HMX  MCIIOJB30BaHUI B
MMO3HABATEJIbHOM U COLIMATIbHOM MTPAKTUKE;

B3aUMOCBSI3b ~ M3YYEHHBIX  [OHATUW,  MPUMEHSITh
COOTBETCTBYIOILIME MOHATHUS NPU ONMCAHUM CTPOCHUS U
CBOMCTB HEOPTaHMYECKUX U OPTaHUYECKHUX BEIIECTB U UX
IIPEBpPALCHUM; BBIABISTH B3aUMOCBSA3b XMMHUYECKUX
3HAHUM C TMOHATHUAMHM W MPEACTaBICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX PEAMETOB;

- yMETh MCHOJIb30BaTh HAMMEHOBAHUS XHMHYECKHUX
COEMHEHUN MEXIYHAPOJHOIO COK3a TEOPETHUYECKOM U
NPUKIAJHOM XMMHM W  TPUBUAJIbHBIE  Ha3BaHUs
BOXHEHIINX BEIIECTB (3TUJIEH, alEeTUIEH, TIJMLEPUH,
denon, Qopmanpaerus, yKCycHas KHCIIOTa, TJIWIUH,
YrapHbIM Tra3, YIVIEKUCHBIA Tra3, aMMHuaK, TramgieHas
U3BECTb, HETalleHasi U3BECTh, MUTHEBAS COAA U IPYTUX),
COCTaBJISATh (POPMYJIbI HEOPraHUUECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XUMHUYECKHX DPEaKIHid, 0OBSICHATH
X CMBIC; IOATBEPXKIATh XapaKTEpHbIE XWMUYECKUE

CBOICTBa BEILECTB COOTBETCTBYIOIIUMHU
OKCIICPUMCHTAMU W 3allMCSIMU ypaBHeHI/Iﬁ XUMHNYCCKUX
peaxuuii;

- YMCThb YCTAHABJIMBATb MNPHHAIJIIC)KHOCTH HN3YUCHHBIX
HEOPraHWYeCKUX U  OpPraHMYEeCKUX  BEIIECTB K
ONpPENEJIEHHBIM KJIaccaM W TPYIIaM COEAVHEHUH,
XapaKTEepU30BaTh UX COCTaB U BaXHEHIIUE CBOWCTBA,;
OnpeaAcIsATb BUAbI XUMHWYCCKUX CBSI3EH (KOBaJ'IeHTHaSI,
UOHHA, MeTaJuIMJecKas, BOJIOPOJIHAS), THIIBI
KPUCTATNTNYCCKUX PEIICTOK BCIICCTB,
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKLIUH;

- chopMHpOBaTh NPEACTABICHUSA: O MaTepHaIbLHOM
CANHCTBC MHpPA, 3aKOHOMCPHOCTAX W IIO3HABACMOCTH
ABJICHUM NIPUPOABI, O MeCTe U 3HAYCHUM XHMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ pOoJIi B oOecreueHun
YCTOMUYMBOIO pa3BUTUS YEIIOBEUECTBA: B PELICHUU
po0JIeM 3KOJIOTUYECKOW, SHEPreTHYecKol M MHUIIEBON




0€30I1aCHOCTH, B Pa3BUTUU MEIULIUHBI, CO3/1aHUN HOBBIX
MaTepHajoB, HOBBIX  HCTOYHHMKOB  DJHEPruM, B
00eCreyeHU! PALMOHAIBHOTO MPHPOJIONOJIL30BaHMS, B
(dbopMHpPOBaHUN MHUPOBO33PEHUSI U OOMIEH KYJIBTYpHI
YeJIOBEKa, a TaKXKe HKOJOTH4ecKH OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 37I0POBBIO U IIPHUPOTHON CPEAE;

- BJAJETh CHUCTEMOM XUMMYECKMX 3HAHUHM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIArarone MOHATHUS
(TOTIOJTHUTENIBHO K CHUCTEME MOHATUH 0a30BOTO YPOBHS)
- H30TOIBI, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHE
aToma, ruOpHIM3als aTOMHBIX OpOUTaIel, XuMU4ecKas
CBSA3b («O» M <«I-CBSI3b», KpPATHBIE CBSI3U), MOJISIpHAs
KOHIIGHTpalusi, CTPYKTypHass ¢opMmyia, H30Mepus
(cTpykTypHasi, reoMeTpuyeckas (IHC-TPaHC-U30MEpHs),
TUIBl XUMHUYECKUX peakuuil (roMo- U TeTeporeHHbIE,
oOpatumMbple W HEOOpaTHMBbIE), PacTBOPHI (MCTUHHBIE,
JCIIEPCHBIE CUCTEMBI), KPUCTAJUIOIMIPAThl, CTEHECHb
JUCCOIMALINN, JJIEKTPOJIHN3, KPEKUHT, puOPMHHT);
TEOpHH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33PEHYECKHE 3HAHWS, JIeKAI[Me B OCHOBE
MOHUMAaHMsI MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX
SIBJICHHI, COBPEMEHHBIC TIPEICTABICHUS O CTPOCHUH

BEILECTBA Ha aTOMHOM, MOJIEKYJIIPHOM u
HaIMOJIEKYJIIDHOM  YPOBHSX;  IPEACTABICHUS O
MeXaHu3Max XUMUYECKUX peaxkuuii,
TEPMOJAVMHAMUYECKNX " KMHETUYECKUX

3aKOHOMEPHOCTSAX MX TMPOTEKAHUS, O XUMHYECKOM
pPaBHOBECHH, TUCTIEPCHBIX CHUCTeMaX, (haKTOIOTHUYECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, IMOJIYYECHUU U
0e30macHOM HCIO0JIb30BaHUHU Ba)KHEHIITNX
HEOPTraHWYECKNX M OPTaHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOH  JEATeNbHOCTH  YelOBeKa,  OOIIHX
HAay4HBIX TPUHIUIIAX XUMHYECKOTO MPOM3BOACTBA (HA




pUMepe TMPOU3BOJACTBA CEPHOM KHCIOTHI, aMMHUaKa,
MeTaHoJa, epepadoTku HedTH);

- YMEThb NMPOBOJUTH PACUETHI 110 XUMHUECKUM (PopMyIam
U YpaBHEHHUSAM XUMHUYECKUX PEAKIHH C HCIIOJIb30BAaHUEM
¢uzmveckux  BenmuuuH ~ (Macchl, oOBeMa  Ta3oB,
KOJINYECTBA BEIECTBA), XapaKTEPU3YIOIINUX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pPAcdeThl IO HAXOXKICHHUIO
XUMUYECKOH (OpPMYJBI BEIIECTBA; pPacdyeTbl MaccChl
(oObema, KoNMMYecTBa BEIIECTBA) MPOAYKTA pEaKIIuH,
€CII OJTHO M3 MCXOJHBIX BEIIECTB JIAaHO B BHJIE PacTBOpa
C OIPEIEICHHOM MAacCOBOM JI0JIell  pacTBOPEHHOTO
BeUleCTBAa WJIM JaHO B HU30BITKE (MMEET NpUMECH);
pacueTsl MaccOBOM WIM OOBEMHOM JIOJNM BBIXOJIA
NPOAYKTa PpEaKUWH; pacdyeThl TeIIoBOro 3ddexra
peakiuii, 00beMHBIX OTHOIICHUI T'a30B;

- yMeTh BBIABIATH  XapaKTepHBIC MPU3HAKH U
B3aMMOCBSA3b  HW3YYEHHBIX  TOHSATUH,  IPUMEHATH
COOTBETCTBYIOIIME TIOHATHS MPU ONHCAHUU CTPOCHUS U
CBOICTB HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB U UX
MIPEBPAIICHAU;, BBISBISITH B3aHMOCBS3b XHUMHUYECKUX
3HAaHUW C TOHATHSMH M TPEACTABICHUSMHU JPYTUX
NpeaMeToB il Ooiiee OCO3HAHHOTO TOHUMAaHHS H
00BSICHEHUS CYITHOCTH MaTepUATbHOTO €IMHCTBA MUPA;
UCTIOIB30BAaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS IS
OOBSICHEHUS U TPOTHO3UPOBAHUS SIBICHHUM, HNMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOJIY;

- yYMeTh WUCIIOJNb30BaTh HAMMEHOBAHMUS XUMHUYECKUX
COEIMHEHUHN MEXIYHApOJHOTO COK03a TEOPETHUYECKOU U
MIPUKJIATHON XMMHH W TPUBUAIBHBIC Ha3BAHUS BEIIECTB,
OTHOCSIIIIMXCS K M3YyYCHHBIM KJIaccaM OPTaHUYEeCKUX U

HCOPTaHUYCCKUX CoeHHHeHHﬁ; HUCIIOJIBb30BaTh
XUMHUYCCKYIO CHUMBOJIMKY IJid COCTABJICHUSA (I)OpMyJ'I
HCOPTaHNYCCKUX BC€IICCTB, MOJICKYJIAPHBIX n




CTPYKTYPHBIX  (pa3BEepHYTBIX,  COKpAIlEHHBIX H
CKEJIETHBIX ) bopmyn OpPraHUYECKUX  BEILECTB;
COCTaBIAITh  YPaBHEHMSI XUMHUYECKMX PpEakUMd U
packpbIBaTh ux CYIHOCTB: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuui IOCPEACTBOM
COCTaBJICHUS JJICKTPOHHOrO OajaHca 3TUX PpEaKLUi;
peakuuii HMOHHOrO OOMEHa IIyTeM COCTaBJIECHUS UX
IIOJIHBIX U COKPAILLEHHBIX MOHHBIX YPAaBHEHUH; peaKkLUi
TMIpOJIN3a, peakuui  KOMIUIeKcooOpa3oBaHus  (Ha
IIpUMepe THJPOKCOKOMIUIEKCOB LIMHKA W allOMHUHUA);
MIOATBEP)KIAaTh XapaKTEPHbIE XUMUYECKHUE CBOWCTBA
BEIIECTB  COOTBETCTBYIOIIMMH  OJKCIEPUMEHTAMH U
3alACAMH YPAaBHEHUN XUMUYECKUX PEaKLUM;

- yMeTh KJacCHQUIMPOBATh HEOPraHUYECKUE U
OpraHMYECKHE BEIECTBA W XUMHUYECKHE PEaKILHH,
CaMOCTOSITENIFHO BHIOMpATh OCHOBAHUS M KPUTEPUU IS
KJacCU(UKALMU H3y4aeMbIX XHMUYECKUX OOBEKTOB;
XapakTEepU30BaTh COCTaB M Ba)XHEHIIME CBOWMCTBA
BELLECTB, NIPUHAICKAIUX K OIPEIEICHHBIM KlaccaM U
rpynnaM CoeIuHEHUi (IpOCThle BEIIeCTBA, OKCHIBI,
TMJIPOKCUBI, COJIM; YIJIEBOAOPOABI, MPOCThIE 3(UpHI,
CHUpThl, (EHOJIbI, albJETU]bl, KETOHBbI, KapOOHOBBIE
KUCJIOTBI, CIOXKHBIE 3(DUpPBI, KUPBI, YIJIEBOAbI, aMHHBI,
aMUHOKHCIIOTBI, OCJIKH); IPUMEHSATh 3HAHUS O COCTaBE U
CBOMCTBAxX BEILECTB JJI DKCIIEPUMEHTAIbHON IIPOBEPKHU
TMIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH NPOTEKAHUS
XUMHAYECKHUX peakumit 51 IIPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS,

- yMEThb TMOATBEPKJAaTb Ha KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCHUMOCTH PEAKIIMOHHOH CIIOCOOHOCTH
OpPraHWYEeCKHX COEAUHEHUM OT KpPaTHOCTHM M THIIA
KOBAJICHTHOM CBSI3U («O» M «I-CBSI3M»), B3aMMHOTO
BJIMSIHMSI @TOMOB U TPYIII @TOMOB B MOJIEKYJIaX; a TAKKE




OT OCOOCHHOCTEH peanu3alK Pa3IMYHbIX MEXaHU3MOB
MPOTEKAHUs  PEaKIIHii; YMETh  XapaKTepU30BaTh
AJIEKTPOHHOE CTPOEHHWE aToMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSSHUM) H HOHOB XUMHYECKHX
aneMeHToB 1-4 mnepuonoB llepuoamyeckoid CHCTEMBI
J.M. MeHnaeneeBa W HX BAJICHTHBIE BO3MOXKHOCTH,

nan

ucrionb3dys  mousatus  "s", "p", '"d-anexrponHbIC"
opOuTaM,  DHEPreTHYECKUE  yPOBHH;  OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XUMHYECKHX

DJIEMEHTOB Y 00pa3yeMblX MMM COEAMHEHHH 1O

nepuoaam M rpyuiiam;

OK 02.
OcyumecTBaATH
NMOUCK, AHAJIU3 U
HHTEPIpeTANUI0
uHpopmanuu,
Heo0X0IMMOI I
BBINOJIHEHHS 32124
npogeccuoHaILHOU
AeATEJIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOTI'0 O3HAHUS:

- c(hopMHPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO Ha auasnore KYJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHpPE; - COBEPILICHCTBOBAHUE S3BIKOBOW M
YUTATEIbCKOM KYJIbTYpbl Kak CpEICTBA B3aMMOJEHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HaHWE I[IEHHOCTH HAy4YHOM JEATEIbHOCTH, NOTOBHOCTH

OCYIIECTBIISAT IIPOEKTHYIO u HCCIIE0BATEIBCKYIO
JeSTeNIbHOCTh MHIUBUYalIbHO U B TPYIIIIE;
Osuanenue YHHUBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJIbLHBIMH AeiiCTBUSIMU:

B) paboTta ¢ uHpopmarmei:

- BJIQJIETh HABBIKAMH TOJyYeHHUS WH(POPMAIINU M3 UCTOUHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIISATh MOUCK, aHAIIN3,
CHCTEMATH3AIMI0 ¥ MHTEPIPETAIINI0 HHPOPMAIIUU PA3TUIHBIX
BUJOB U (pOPM IPEICTaBICHHUS;

- CO3MaBaTh TEKCTHl B pa3IMYHBIX (QopMarax ¢ y4eToM
Ha3zHaueHUs HMHQOpManMu M NENeBOM ayIuTOpHM, BHIOUpas
ONTUMAITbHYIO (HOPMY TIPEJCTABIICHHUS U BU3yaTH3aIlHN;

- OLIGHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMAIUH, €€

- yYMeThb IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKUI
HKCHEPUMEHT (MPEBpAILEHUSI OPraHMYECKHX BEIECTB
IIpY HarpeBaHWH, MOJTYYEHHE STUJIICHA U H3yYEHHUE €ro
CBOWMCTB, KAyeCTBEHHbIC pEaKUUU Ha aJIbJeTUbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; J€HaTypauus OelIKoB Impu
HarpeBaHWH, IIBETHbIE pPEAaKUHUU OEJIKOB; MPOBOAUTH
peakiuyu HOHHOIO OOMEHa, ONpENeisATh CPedy BOJHBIX

pacTBOpPOB, KAYCCTBCHHBIC pPCAKIIMU HaA cym,(baT-,
Kap60HaT- n XJIOpUAAHWOHBI, Ha KAaTHUOH aMMOHUA,
pemaTtb SKCIICPUMCHTAJIbHBIC 3agaun 1o TEMaM

"Metamnsl" u  "Hemeramnbl") B COOTBETCTBUU C
IpaBUJIaMU TEXHMKHM O€30IacHOCTH TNpH OOpalleHHuu ¢
BelleCTBAaMM M J1a0OpaTOpHBIM  O0OpPYIOBaHUEM;
IIPEJCTABIIATh PE3YJIBTaThl XMMHYECKOIO IKCIEPUMEHTA
B (JopMe 3amucH ypaBHEHUN COOTBETCTBYIOIINX PEAKIIHIT
U (GOopMynIHpOBaTh  BBIBOABI HAa  OCHOBE  3THUX
pe3yJIbTaToB;

- yYMETh AaHaJU3UpOBaThb XUMHUYECKYI0 HH(POPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJCTB MaccOBOil
uHpopManuu, cetb IHTEpHET U apyrue);

- BJIQJIETh OCHOBHBIMH METOJaMH HAY4YHOT'O IO3HAHHS
BEIIECTB M XMMMYECKMX sBIeHU (HabmroneHue,
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COOTBETCTBHUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOpPMaM;

- HCI0JIb30BaTh CpeacTBa UH(POPMALOHHBIX u
KOMMYHHKAIIIOHHBIX TEXHOJIOTMH B PEIIEHWU KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX M OpPraHM3alMOHHBIX  33Jady  C
coOIr0IeHIEM TpeOoBaHUit PrOHOMUKH, TEXHUKHU
0€30IIaCHOCTH, TUTHEHBI, PecypcocOepeKeHus, MPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

- BJIaJIETh HaBBIKAMHU PACIO3HABAHUS U 3aIIUTHI WH(POPMAIINH,
nH(OPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH;

U3MEpEHHUE, IKCIEPUMEHT, MOJEITUPOBAHUE);

- YMCTb MMPOBOAUTDL PACUCTHI 10 XUMHUYCCKUM q)OpMyJIaM
Y ypaBHEHUSAM XUMHUYECKUX PEaKIHi C UCII0JIb30BaHUEM
(GU3NYEeCKUX BEIUYMH, XapaKTEPHU3YIOUIMX BEIIECTBa C
KOJINYECTBEHHOMN CTOPOHBI: Macchl, o0bemMa
NPEICTABIICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHbIX (hopMaTax C y4yeToM
Ha3HauYeHUs MWHPOPMALMU U LEJIEBOM ayAUTOpHH,
BbIOMpas ONTUMAIbHYIO (OpPMY NPEACTaBICHUS U
BU3YyaJIM3allUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTb
nH(pOopMaLU, €€ COOTBETCTBUE MPABOBBIM U MOPAIbHO-
TUYECKUM HOpMaM;

- HCIOJIb30BaTh  CpEeACTBA  MHPOPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTMH B  pELICHUHU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OpPTraHHU3allMOHHBIX
3ajad  Cc coOmoeHueM TpeOOBaHUN SPrOHOMHKH,
TEXHUKN O€30IacHOCTH, THTHUEHBI, PeCypcocOepekeHus,
IIPAaBOBBIX U 3TUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0e30IacHOCTH;

- BIaJeTh HaBBIKAMHM pPACMO3HABaHUS U  3alUTHI
uH(popMaluuy, MH(GOPMaITMOHHON Oe3omacHoCTH
JMYHOCTH; (HOpPMaJbHbIE YCIIOBHS) Ta3oB, KOJUYECTBA
BCIICCTBA, HUCIIOJIB30BaTh CHUCTCMHBIC XUMHUYCCKUC
3HAHUS Ui TPUHATHS  pEleHHH B KOHKPETHBIX
JKN3HCHHBIX CUTyalUsaX, CBA3aHHBIX C BCUHICCTBAMU M HUX
MMPUMCHCHUCM,

- YMEThb CaMOCTOATENbHO IUIAHUPOBATh U TPOBOAMTH
XUMHUYECKMHM OSKCIIEpUMEHT (IMOJIyueHHEe U H3y4yeHUue
CBOWMCTB HEOPraHMYECKHMX M OpPraHUYECKHX BEIIECTB,
KauC€CTBCHHBIC PCAKIUH YIIJICBOJOPOAOB PA3JIMYHBIX
KJIAaCCOB M KHCIOPOJCOAEP)KAIIMX  OPraHUYECKUX
BCIICCTB, PCIICHUC OKCICPUMCHTAJIBHBIX 3aaa4 II0
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paclO3HABAHUIO HEOPraHHYECKHMX M OPraHUYECKHX
BEIIECTB) C COONIOJICHMEM TMpaBuUi  OE30MacCHOTO
oOpaiieHuss ¢  BemecTBAMH H  JIADOPATOPHBIM

obopynoBanueM, (GopMyIUpOBaTH IEIN HCCIEAOBAHUS,
OpEOCTABNIATE B pa3iu4yHOil  GopMe  pe3yabTaThl
9KCIICPUMCHTA, AHAJIN3UPOBATDb u OLCHUBATH ux
JIOCTOBEPHOCTb;

- YMCTb OCYUICCTBJIATH HeHeHaHpaBHeHHBIﬁ IIOUCK
XUMHUYECKOH HH(OPMALMK B Pa3IUYHBIX HCTOYHHKAX
(HayyHass W ydeOHO-HAy4Has JIUTEpaTypa, CpeACTBa
MaccoBOil WH(poOpMaIMu, ceTb VHTEpHET W Ipyrue),
KPUTHYCCKH aHATM3UPOBATh XUMHUYECKYIO HH(POPMAITHIO,
nepepabaThIBaTh €€ W KCIOJIb30BaTh B COOTBETCTBUH C
MOCTABIICHHOW y4eOHOM 3a/1aueii;

- BIQJETh CHCTEMOW 3HAHUH O METOAaX HAYyYHOIO
IIO3HAHMS  SIBJICHUA TNPUPOABI, HCIOIB3YEMBIX B
CCTCCTBEHHBIX HAayKaXx M YMCHHUSAMH IPUMCHSATH O3TH
3HAaHUA npu OKCIICPUMCHTAJIIbHOM HUCCIICO0OBAaHNU
BEIIECTB W JUIS OOBSICHEHHS] XWMHUYECKUX SIBICHUM,
AMEIOIUX  MECTO B  NOPUPOAE  MPAKTUYECKOMN
JICSITETIbHOCTH YEJIOBEKA U B TIOBCETHEBHOW YKH3HH;

OK 04.

Paborarts B
KOJUIEKTUBE U
KoManje, 3¢pGpeKTHBHO
B3aMMO/EHCTBOBATD €
KOJLJIeTaMH,
PYKOBOACTBOM,
KJIMEHTaMHU

- TOTOBHOCTH K CaMopaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTHU 158
CaMOOIIPEAETIEHHUIO;

- OBJIaJIcHUE HaBBIKAMH y4eOHO-UCCIIEeI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM JAEATEIbHOCTH;

OBjaaaenue YHHUBEPCAJIbHbIMHU KOMMYHHMKATHBHBIMH
JeHCTBUSIMM

0) cOBMECTHasI IeITEIbHOCTb:

- MOHMMAaTh W UCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHON H
UHAUBUAYaJIbHON paboThI;

- NPUHUMATD Lenu COBMECTHOM NesITebHOCTH,
OpPraHW30BBIBATH W  KOOPJMHHPOBATH JEHCTBUS 1O ee
JOCTH)KEHUIO: COCTABJISATh IUIaH ACWCTBUIM, paclpeaessiTh POl

- yMEThb IUIAHMPOBAaTb M BBINOJHATE XHWMHYECKHUI
DKCIEPUMEHT (TPEBpAIllEHNs OpPraHMYECKHUX BEILECTB
IIPU HarpeBaHUM, IMOJY4EHUE JTUJIEHA U HU3y4YEHUE €ro
CBOMCTB, KAueCTBEHHbIC pEaKIUU Ha aJIbJCTHUJBI,
Kpaxmall, YKCYCHYIO0 KHUCJIOTY; JIeHaTypalus OelKoB Mpu
HarpeBaHWH, IIBETHbIE pEAaKUHUU OEIKOB; MPOBOAMUTH
peakuyu MOHHOTO OOMEHa, OMpeneisTh Cpeay BOJHBIX
pacTBOpOB, KauyeCTBEHHBbIE peaKIMH Ha cynbdar-,
KapOOHaT- W XJIOPUIAHMOHBI, HAa KATHUOH AaMMOHMS;
pemiatb  OKCIEPUMEHTAIBHBIE 3a7a4d 110 TeMaM
"Metamnsl" u  "Hemeramibl") B COOTBETCTBUU C
NpaBUIaMU TEXHMKH O€30IacCHOCTH NpH OOPALIEHHH C
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C y4YeTOM MHEHHH YYaCTHHKOB OOCYXIaTb pe3yibTaThl
COBMECTHOH paboTHI;

- KOOPIWHMPOBaTb M BBIIOJNHATH pabOTy B  YCIOBHUSAX
peanbHOro, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYIICCTBJIAATL IMO3UTHUBHOC CTPATCTHYCCKOC IMOBCACHHC B

Pa3JIMYHbBIX CUTYyalHUsIX, MPOSIBIISITh TBOPYECTBO n
BOOOpakeHUE, ObITh MHUITUATUBHBIM;

OBaagenue YHUBEPCAJIbHBIMHA peryJasiTHBHbIMH
JeHCTBUSIMMU:

T) IpUHATHE ce0s U IPYTUX JIOCH:

- NPUHUMATh MOTHBBI W apryMEHTHl APYTUX JIOACH IIpU
aHaJIN3e Pe3yJbTaTOB JICATEIILHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO JAPYTHUX JIFOICH Ha ONIHOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MHUP C MO3HIIUU JIPYroro
YeII0BEKa;

BEIIECTBAMH U J1aOOpaTOpHBIM  00OPYIOBAaHHEM;
MPEJICTABIISTh PE3YJIbTaThl XMMHYECKOTO IKCIEPUMEHTA
B (hopme 3amucy ypaBHEHHI COOTBETCTBYIOIIMX PEAKIUi
u  (opMmynmHpoBaTh  BBIBOJBI HA  OCHOBE  JTHX
Pe3yJIbTaTOB;

-yMETh CaMOCTOSITENILHO IIJIAHUPOBAaTh M IPOBOJIUTH
XUMHUYCCKUHA OKCIIEPUMEHT (MOJlydeHHE M H3ydeHHUE
CBOICTB HEOPraHWYECKUX U OPTaHMYECKHUX BEIICCTB,
KAYeCTBCHHBIC PEaKIUU YIJIECBOJOPOJOB PA3ITHMUHBIX
KIIACCOB WM KHUCJIOPOJCOJEPKAIINX  OPTraHUYEeCKHX
BEIICCTB, PELICHUE SKCICPUMEHTAIbHBIX 3aJa4  I10
paclio3HABAHWIO HEOPTaHWMYECKUX W  OPTraHUYeCKUX
BEIIECTB) C COOJNIIOACHHUEM TMpaBWI  OE30IacHOTO
oOpamieHuss ¢  BemlecTBaMH HW  JJAOOPATOPHBIM
o0opynoBanueM, (HOPMYIHUPOBATH IIEITU HCCIICAOBAHUS,
MPEIOCTABIIATh B pa3iudHON  (opme  pe3yabTaThl

DKCIIEPUMEHTA, aHaJIU3UpOBaTh M  OLEHUBAaTh HX
JIOCTOBEPHOCTB;

OK 07. B 00s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS: - chopMupoBaTh MNPEACTABICHHUS: O XUMHUYECKOU
CopeiictBoBaTh - c(OpPMHPOBAHHOCTh 3KOJOIMYECKON KYyJIbTYphl, TOHHMaHHUE | COCTABISAIONIEH €CTECTBEHHOHAyYHOW KapTUHBI MUDA,
COXPAHECHHIO BIIMSIHUS COLIMAJIBHO-DKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE | pOJIM  XMMHUM B IIO3HAaHWM SBJICHUH TPUPOIBI, B
OKpY Kamllel cpeabl, IPUPOTHON M COIMAIBHON Cpefbl, OCO3HAHUE TJI00aNTbHOIO | POPMUPOBAHUU MBIIIICHUS U KYJIbTYphl JINYHOCTHU, €€
pecypcocOepe:KeHnIo, XapakTepa 3KOJOrMYECKUX MpoliIeM; (YHKIMOHATIBHONM T'PaMOTHOCTH, HEOOXOAUMOW JUis
3¢ppexKTUBHO - TUIAaHUPOBAHMUE M OCYIIECTBJIEHHE ACHCTBUI B OKpY’KAIOLIEH | pellleHuss MPaKTUYECKUX 3aJad U HKOJIOTUYECKU
AeHCTBOBATHL B cpele Ha OCHOBE 3HAHMs IeJiell YCTOHYMBOrO pa3BUTUS | OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3/0pOBBIO H
Ype3BbIYAHHBIX YeJI0BEYECTBA; AKTUBHOE HENPHUATHE ACUCTBUM, NMPHUHOCAIIUX | IPUPOIHOM CPEIE;

CUTYAIHAX BpENl OKpYXKarolleH cpee; - yMeTh  coOmojaTh  IpaBHUJa  JKOJIOTHYECKU

- YMCHHE IIPOTrHO3HUPOBATH He6ﬂaFOHpI/I$ITHI)Ie OKOJOTHYCCKHUC
MOCJICACTBUA MPCANIPUHUMACMBIX ,Z[CﬁCTBHfI, npeaoTBpanaTb
ux.,

2

- pacmupeHuc OIIbITa JACATCIIBHOCTH 3KOJIOrHYECKOM
HAITPaBJICHHOCTH,
- OBJIaACHUC HaBBIKaMH yqe6HO-HCCHCHOBaTCHBCKOﬁ,

[IEJIECO00Pa3HOTO TOBEJACHUS B OBITY W TPYIOBOM
JIEATENBHOCTU B LESAX COXPAHEHUS CBOETO 310POBbS U
OKpYKaroIllel MPUPOIHON CpeJbl; YYUTHIBATH OMACHOCTh
BO3JCHCTBUS HA JKUBBIE OPraHU3MBl OIPEIEIECHHBIX
BEIIIECTB, IOHUMAs CMBICI T[IOKa3aTedsl MpeaebHON
JIOITYCTUMOW KOHIEHTPALINH;
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MPOEKTHOM M COLIMAIBbHOM AEATEIbHOCTH;

- YMETh IPOTHO3UPOBATh, AHAJTU3UPOBATH U OLICHUBATH C
MO3UIUI  DKOJIOTUYECKOW Oe30MacHOCTH TOCIIECTBUS
OBITOBOM M MPOU3BOJICTBEHHON AESITENLHOCTH YeJIOBEKa,
CBS3aHHOW C TepepabOTKOW BEIIECTB; HCIOIb30BATh
MOJIyYEHHbIE 3HAHUSA JUIsl [PUHATHS  TPaAMOTHBIX
perieHuit mpobieM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

- YMETh OCO3HaBaTh ONACHOCTb BO3JICUCTBUS HA >KUBBIC
OpraHu3Mbl OIPEJCICHHBIX BEIIECTB, MOHUMAs CMBICI
MOKa3aTelsl MPeAeIbHOM TONyCTUMOW KOHUEHTpaluu, 1
MOSICHATh HA TMpUMEpax CHocoObl YMEHBIICHHS U

OPEJOTBPALICHUsT HMX BPEIHOrO  BO3JAEHCTBHS  Ha
OpraHu3M 4eJOBEKa.
IIK 1.1. - IMETh IKOJIOTUYECKH I1eJIeco00pazHoe Hccnedosanue u  xumuueckuti  aHaiu3  00beKmMos
OcymecTBIsATH OTHOIIIEHHE K MPUPO/IC, KAK HCTOYHHKY CYIIECTBOBAHMS KU3HU | MexHOChepbi:
pacyeTHO-KaccoBoe Ha 3eMIe; - copMupoBaTh MpenCTaBIEHUS O J1aOOPATOPHOU
o0ciy:)KnBaHue - MOHUMAaTh TJI00AJBHBIA XapaKTep SKOJOTMYECKHUX IpoOseM, | MpaKkTUKE B IPO(EeCCHOHATIBHBIX J1a00paTOpUsX;
KJINEHTOB BJIMSIHUS SKOHOMHUYECKHUX MPOLECCOB Ha COCTOSTHUE NMPUPOIHON | - copMupOBaTh MpeAcTaBIE€HUS O TpeOOBaHUAX K

Y COLIMAIIBHOW Cpenbl;

- 0CO3HaBaTh HEOOXOAUMOCTh UCIOIb30BAHUS

JOCTHKEHUN XMMHUHU JUIsl pelIeHHs] BONPOCOB PAlMOHAIBLHOTO
IPUPOIONOIB30BAHUS;

- UMEThb aKTUBHOE HENpUSATUE AECUCTBUN, MPUHOCSIIUX Bpel
OKpYXKarollled MpUPOAHON Ccpene, yMETb  IPOTHO3MPOBATH
HeOJIaronpusITHbIE JKOJIOTUYECKHE ITOCJIEICTBHS
IIPEIITPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATD UX;

- AMETh Pa3BUTOE IKOJOTHUYECKOE MBIIIIEHNE, YKOJIOTUYECKYIO
KYJIBTYDBI, OTIBIT JEATEIBHOCTH JKOJIOTUYECKON
HAIpaBJIEHHOCTH, YMEHUE pPYKOBOJCTBOBATbCSI HUMHU B
MI03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MPAKTHKE,
CIIOCOOHOCTh M YMEHHE aKTUBHO MPOTHUBOCTOSTH HJIEOJIOTHH
xemopoOuuy;

- BBIOMpAaTh OCHOBAHMS M KPUTEPUH MJs KIAacCHUPHUKALUU
BEUIECTB U XUMUYECKHUX PEAKIINIi;

TEXHUYECKOM BOJIC 110

rpynmnaM noTpebaeHus], Cnocobax XMMHUYECKOro aHaIu3a
u HpOI/I3BO}ICTBeHHOFO KOHTpOJ’I?I COCTaBa TGXHH‘IGCKOﬁ
BOJIBI;

- chopMHUPOBATH MIPEACTABICHHUS O XUMUUECKOM COCTaBE
aTMoc(epHOro BO3AyXa, BO3AyXa paboyeil 30HBI,
BpeI[HBIX BCIICCTBAX H HpI/IMCCﬂX B BOSI[yXG KUIIBIX
MOMEIEHUH, B BO3AyXe pabouell 30HBI, XUMHYECKHX
METOJIaX aHaJIn3a;
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- yCTaHaBJIMBaThb IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKAY
M3Y4aEeMbIMU SIBICHUSIMY;

- NPUMEHATh B MpOIlecce MO3HAHUS HCIOJIb3yeMbIE B XHMHUU
CUMBOJINYECKHE  (3HAKOBBIE) MOJAENH, IpeoOpa3oBbIBATH
MoO/JIeJIbHbIE TIPEICTABICHUS:

- XUMUYECKHH 3HAaK (CHMBOJ) AJIEMEHTa, XUMHUUYECKast (hopMyIia,
ypaBHEHHE XHMHUYECKON pPEaKIHH — IPU PEIICHUU Y4eOHBIX
[IO3HABATEJIbHBIX WM IPAKTUYECKUX  3a7ad, HIPUMEHATH
HA3BaHHBIC MOJCNIbHbIC TPEACTABICHUS JJs  BBISBICHUSA
XapaKTEpHBIX IPU3HAKOB U3y4aeMbIX BEILECTB U XUMUYECKUX
peaKIuii;

- IPUMEHSATDH 3HAHUS XUMHH ISl PELICHUs TPO(HECCHOHATBHBIX
3a/la4y U aHaIKM3a B Pa3IMYHBIX MPOPECCUOHAIBHBIX CUTYaIUAX.
-ACIIONIb30BaTh  NMPHOOPETCHHBIE 3HAHWA W YMEHHSA B
MPAKTUYECKOH JEITeIbHOCTU U MIOBCEAHEBHON KHU3HU.
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2. CTPYKTYPA U COAEPXKAHUE YUYEFHOU JUCIHUATLIAHBI

2.1. O0beM yueOHOH TMCHUIJIMHBI M BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThl

O0bem yacoB
AJISl 3209HOT0 00y4eHUs

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 72
B TOM YHCIIE:

TEOpPEeTUYECKOe 00yUeHne 2

NPAaKTHYECKHUE 3aHATHS 2

camocTosTelIbHas paboTa 68

HpOMe)KyTO‘lHaﬂ arrecranus:

Au(ppepeHupoOBaAHHbIN
3a4er
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2.2 . TemaTu4yecKUi MJIAH U COJAeP:KaHUE JUCHUINIMHBI

Oo6bem
HaumeHOBaHHe Pa31e/ioB Conep:kanue y4e0OHOIro MaTepuaJsia, NpakTU4ecKue padorsbl, 4acoB ®opmMupyembie
p— CaMOCTOSITe/IbHAsI padoTa 00y4aloummxcs IS KOMIIETeHIHH
3204HOT0
o0yueHust
Pa3nes 1. OcHOBBI CTPOEHUSI BelleCTBA 10,6

Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia
CrtpoeHue aToMmoB CoBpeMeHHast MoZellb CTPOeHUsI aToMa. CUMBOJIMYECKUH SI3bIK XUMHUHU. XUMUYECKUN
XHMHYECKHUX 3JICMEHTOB U | OJIeMEHT. OJIEKTpOHHas KoHurypanuss aroma. Kriaccudukanmms XuMHYECKUX 0,2
NPUPOAA XUMHYECKOI 3JIEMEHTOB (S-, P-, d-3;eMeHThI). BasieHTHBIE 3JIeKTPOHbI. BaneHTHOCTD. DieKTpOHHAs
CBSI3H IpUPOJIa XUMHUYECKOH CBS3U. DJEKTPOOTPULIATEIBHOCTh. BUABI XMMHUYECKOHN CBsI3U OK 01

(KoBaJIeHTHAs, HOHHAS, METAJUTMYCCKAsi, BOJOPOJIHAS) M CITOCOOBI €¢ 00pa30BaHMsI. OK 02

IIpakTHyeckne 3aHATHSA:

Pemenne 3amaHuii Ha MCHOJB30BaHUE XHUMHUYECKOW CUMBOJIMKA U Ha3BaHHUU

COCIMHEHUN 10 HOMEHKJIAType MEXKIYHapOJHOTO COK3a TEOPETUYECKOM U

MPUKJIATHON XUMHUU U TPUBHAIBHBIX HA3BAHUU ISl COCTABICHUSI XUMUYECKUX (POpMYTT

JIBYXaTOMHBIX COEAMHEHUN (OKCHAOB, CYIb(UIOB, THUAPUIOB H T.I.) U JPYTHUX 0,2

HEOPTraHWYECKUX COCAMHEHHUI OT/IEIBHBIX KJIACCOB.

[IpakTuueckne 3amaHWsi Ha YCTAHOBJIEHHWE CBA3UM MEXIYy CTPOCHHEM aTOMOB

XUMHUYECKUX DJIEMEHTOB M TIEPHOJUYECKUM HW3MEHEHHUEM CBOWCTB XHUMHYECKUX

AJIEMEHTOB M WX COEJUHEHHI B COOTBETCTBHM C TonokeHueM llepuonnueckon

CHUCTEMBI.

CamocrosiTeibHas padora 5
Tema 1.2. Coaepxxanue y4yeOHOIro MaTepuasa
Ilepuoanueckuii 3akoH U | [lepmonnueckas cuctema xumuueckux saemeHToB .M. MenneneeBa. dusnueckmii 0,2 OK 01
Tabauua I.U. cMmeicin [lepuogmyeckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS OK 02
MemnpeseeBa CBOMCTB XMUMHYECKHX DJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CJIOXKHBIX BEIIECTB B
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COOTBETCTBUM C IOJIO)KEHHEM XMMMUYECKOro 3jeMeHTa B l[lepumonmdeckoil cucrteme.
MupoBo33peHueckoe UM HaydyHoe 3HadeHue Ilepmommueckoro 3axona [I.W.
MenpeneeBa. Ilpornoser J[.MI. MenneneeBa. OTKpbITUE HOBBIX XHMHUYECKUX
9JIEMEHTOB. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha
XapakTepU3aluilo XUMHUYECKUX »3JIeMeHTOB «Mertaminueckue / HeMeTauIn4ecKue
CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh U CPOJICTBO K AJIEKTPOHY XMMHUUYECKHX JIEMEHTOB
B COOTBETCTBHE C MX D3JEKTPOHHBIM CTPOCHHMEM M IOJOKEHHEM B IMEPHOAMYECKON
cucreMe xumudeckux aeMeHToB [[.1. MenneneeBay.

CamocrosiTesibHas padoTa

Pa3znen 2. XumMuyeckue peakuuu

10,6

Tema 2.1.
Tunel XUMHYECKHX
peaxkuuii

Coaep:xanue yueOHOro MaTepuaJia

Kﬂaccnquaum{ W TUIIBI XUMHUYCCKUX pCaKIII/Iﬁ C y4aCTHEM HCOPraHNYCCKUX BCIICCTB.
CocraprieHue ypaBHEHUM peakIuii COCAMHEHUs, PA3JIOKEHUS, 3aMeIlIeHHs, OOMEHa, B
T.4. peaxunﬁ ropcHus, OKUCICHUA-BOCCTAHOBJICHUA.

VpaBHeHUsI OKHUCIIEHUsA-BOCCTaHOBJEHUs. CTeneHb OKuUCIEeHUSA. OKHUCIUTENb U
BOCCTaHOBUTENb. COCTaBJI€HHUE M YPAaBHUBAHME OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii  METoJOM dJeKTpoHHOro Oananca. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakuuy B TNPUPOJAE, NPOU3BOACTBEHHBIX IIpOLECCAX U HKUZHEIEATEIbHOCTH
OpTaHU3MOB.

HpaKanecm[e 3aHATHUA:

[IpakTnueckas pabota: KonmuecTBeHHBbIE OTHOIIEHUST B XUMHH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH M PACUYEThl 110 YPABHEHUSIM XMMHUYECKUX PEAKIIHil.
Monb Kak eauHMIIA KOJWYECTBa BeliecTBa. MonsipHas macca. 3aKOHBI COXpPaHEHUS
Macchl M SHEpruu. 3akoH ABorajapo. MomspHblii 00beM razoB. OTHOCHTENbHAS
IJIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHUSM XUMUYECKUX PEAKIUN C UCIOJIb30BAHUEM
Macchl, 00bemMa (HopMaibHbIE YCIOBHS) Fa30B, KOJTUYECTBA BEIIECTBA.

0,2

CamocrosiTeibHas pabora

OK 01
OK 02

Tema 2.2.
JIEKTPOJIMTHYECKASA

Conep:kaHue y4eGHOr0 MaTepuasia

Teopm{ SHGKTpOHHTquCKOf/'I auccoryanuu. oHBI. 9HeKTp0JII/ITLI, HEIJICKTPOJIUTHI.

0,2

OK 01
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AUCCOLUALMSA U HOHHBINI Peakuuu wonHoro oOmena. CocTaBieHHE peakIMid HOHHOTO OOMEHa IyTeM OK 02
o0MeH COCTaBJIEHUS UX IOJHBIX U COKPAIEHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE
peaxkuuu. 3aaHusl Ha COCTAaBJIEHUE UOHHBIX PEAKIIMM.
IMpakTHYyecKkue 3aHATHS: 0,2
3aaHKs Ha COCTABIIEHUE NOHHBIX PEaKLIUM.
CamocrosiTejibHas padoTa 5
Pasjnen 3. CTpoeHue U CBOMCTBA HEOPraHNYECKHUX BelIeCTB 16
Tema 3.1. Copepxxanue yueOHOIro MaTepuasa
Kaacenpukanus, [Ipenmer Heopranmveckod xumuu. Kiaccupukanusi HEOPTaHUYECKHUX BEIECTB.
HOMEHKJIATYpa U [Ipocteie u cioxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, 0,2
CTpoeHHe TUAPOKCHUBI, KHCIOTHI, CONM). B3aMOCBSI3p HEOPraHUYECKNX BEIIECTB. ATperaTHble OK 01
HEOPraHW4eCKHX BelleCTB | COCTOsSHMS  BemiecTBa. Kpucrtaimumdyeckue W amopdHble  BemiecTBa.  THIIBI OK 02
KPUCTAIDTMYECKUX PEUIeTOK (aTOMHas, MOJEKyJspHas, HOHHAas, MeTaJTn4yecKasi).
3aBUCUMOCTh (DM3MYECKHX CBOMCTB BEIIECTBA OT THUMA KPUCTALTUYECKOH PEIIeTKH.
[TprunHB MHOTOOOpAa3uUsl BEILIECTB.
IIpakTHYeckue 3aHATHSA:
HpaKTI/ILIeCKaﬂ pa60TaZ HOMGHKJ'IaTypa HCEOPraHN4CCKUX BCIIECTB: HA3BaHUE BEIIECTBA
HCXO0dd U3 UX XUMHYECKOHN (I)OpMy.]'H:I WJIM COCTaBJICHHE XUMHUYECKOM (I)OpMyJ'ILI nexoasa u3
Ha3BaHUs BellecTBa 1o MexryHapoaHon (MIOITAK) unu TpuBHanbHOM HOMEHKIIATYpe.
Pemenne mpakTHYecKMX 3aJaHUil MO KJIacCU(MKALMU, HOMEHKJIAaType H
XUMHUYECKUM (opMyaM HEOPraHMUYECKUX BEIIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ras, 0,2
YIJIEKUCIIBINA a3, aMMHaK, TalieHas U3BEeCTb, HEraleHash M3BECTb, MUThEBAs coja U
JIpYTHUX): Ha3blBaThb M COCTABJIATH (DOPMYJIbl XUMHUYECKHUX BEIIECTB, OMNPEIENAThH
MPUHAJJIEKHOCTD K KJIacCy.
HcTouHnku XUMU4ecKoil nHpopmanuu (CpeacTBa MacCoBOM MH(pOpMAIIMHU, CETh
Wnrepuer u apyrue). Ilouck wuHpopMamuu 1o Ha3BaHUSAM, HACHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hopMyIiam.
CamocrosiTeibHas padora 5
Tema 3.2. Conep:xxanue yueOHOro MaTepuaJia 0,2
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Pu3uKo-xXHUMHUYECKHE
CBOJiCTBa
HEOPraHM4eCKMX BellecTB

Mertamibl. O61me pu3nyeckre 1 XuMHUIecKue cBoiCcTBa MeTauioB. CriocoOb
MOJIy4eHHs. 3HaU€HHE METAJUIOB U HEMETAJIJIOB B IPUPOJIE U KU3HEACATEIHLHOCTH
YeJioBeKa U opranu3MoB. Koppo3usi MeTamioB: BUIBI KOPPO3HUH, CIIOCOOBI 3aLTUTHI
METaJVIOB OT KOPPO3HUH.

Hewmeramnsl. Ob61ue ¢pusznyeckue 1 XUuMUYECKHEe CBOMCTBA HEMETaUIOB. TUnuHbIe
cBorictBa MetayuioB [Y— YII rpynm. Kiaccudukamus 1 HOMEHKIaTypa COeIMHEHUA
HeMeTayI0B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B MPUPOJIe. XUMUYECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHI0B, TUIPOKCUIOB, KUCIIOT, COJIEH
U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIUX OKCUIOB U TUIPOKCHUIOB.

HpaKaneCRue 3aHATHA:

[Tpaktuyeckas pabora: CocraBieHUE YpaBHEHU XUMUUECKMX PEAKLUi ¢ ydyacTueM
IIPOCTHIX U CIIOKHBIX HECOPraHUYECKUX BELIECTB: OKCU0B METAJNIOB, HEMETAJUIOB U
aM(pOTEPHBIX 3JIEMEHTOB; HEOPIraHUYECKUX KHCIIOT, OCHOBAaHUM U aM(POTEPHBIX
TUAPOKCUOB, HEOPIraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIM HA CBOMCTBA U IIOJIyYCHHE
HEOPraHWYECKHUX BEIIECTB.

0,2

CamocrosiTesibHas padoTa

OK 01
OK 02

Tema 3.3.
Nnentunduxanus
HEOPraHM4YeCKMX BellecTB

Coaep:xanue yueOHOro MaTepuaJia

IIpakTH4eckne 3aHATHA

Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 IO XHMHUYCCKUM CBOMCTBAM METAJIJIOB H
HEMCTAJIJIOB, IO PACIIO3HABAHUIO U MTOJTYUYCHUTIO COCAWHEHHUI METAJJIOB 1 HEMETAJIJIOB.
I/II[CHTI/I(l)I/IKaHI/ISI HCOPraHM4YCCKUX BCIICCTB C HCIIOJB30BAHHEM  HX (1)I/ISI/IKO-
XUMHUYCCKUX CBOﬁCTB, XapPaKTCPHBIX KAYCCTBCHHBIX peaxunﬁ. KauecTBennbIe pcaknuuun
Ha Cy.)'IB(I)aT-, Kap60HaT- " XJIOpHUJ-aHUOHBbI, HA KATUOH aMMOHHA.

0,2

CamocrosiTeibHas padora

OK 01
OK 02

Paznen 4. CTpoe}me H CBOMCTBA OpPraHnveCKux BEIIECTB

17

Tema 4.1.

‘ Conep:xxanue yueOHOro MaTepuaJia
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Kaaccupukanus,
CTpPOEeHHE 1
HOMEHKJIATypa
OPraHuYecKNX BellecTB

[losiBieHMEe M pa3BUTHE OpPraHUYECKOM XMMMM Kak Hayku. lIpenMer opraHumuyeckoun
XuMHUHU. MecTo 1 3HaueHHE OpraHu4eCcKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHMMHYECKOE CTPOEHUE KaK IMOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO X
BaJIEHTHOCTH. OCHOBHBIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OpPraHUYECKHX
coequuennit A.M. bBytiepoBa. YriaepoaHbIi CKEJIET OPraHUYECKOM MOJICKYIIbI.
3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHYECKOTO CTpOeHHs Mojekyn. W3omepus u
H30MEpHI.

[Tonsitue o QyHkumoHanpHOW Tpynmne. Pamukan. [lpuHiunel kinaccuduKamum
OpPraHWYECKUX COCAMHEHWH. MexayHapoaHas HOMEHKJIATypa ¥ IPHUHIUIIBI
HOMEHKJIATypbl ~ OpraHu4eckux coeauHenuit. [lomsTtue 00 a3oTcopepKamux
COEIMHEHUAX, OMOJIOTMYECKH AKTUBHBIX BelllecTBax (yrieBojax, Oeikax, >Kupax u
Jp.), BBICOKOMOJIEKYJIIPHBIX COEAMHEHUSIX (MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO).

0,2

IIpakTH4yeckue 3aHATHS:

[IpakTuueckoe 3anstue. HomeHknaTypa opraHu4ecKuX COeIMHEHU OTAEIbHBIX
KJIaCCOB (HACHILICHHBIE, HEHACHIIIIEHHBIE U apOMaTHYECKHE YTIEBOIOPOIbI, CIIUPTHI,
(heHOIIBI, AJIbICTU/IBI, KETOHBI, KAPOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHUE OJIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUUYECKUX BEIIECTB OT/IETBHBIX KJIACCOB,
WCIIOJIb3Ysl MX HAa3BaHHUs [0 CUCTEMAaTUYECKOM HOMEHKIIaType. PacueTsl npocreiei
(bopMyITBI OPraHMUECKOW MOJIEKYIIBI, HICXOISl U3 3JIEMEHTHOTO cocTaBa (B %).

0,2

CamocrosiTeibHas padora

OK 01
OK 02
IIK 1.1

Tema 4.2.
CBoiicTBa OPraHM4YeCcKHX
coeIMHEeHU I

Conep:xanue yueOHOro MaTepuaJia

DU3NKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COEAUHEHUN OTIEIbHBIX KJIACCOB
(ocoOeHHOCTH KJIacCU(pUKALMM UM HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTHYECKHUI
pan u oOmas ¢opmyna; uoMepus; (pumdecKkre CBOWMCTBA; XMMUUYECKHE CBOWCTBA,;
CIOCOOBI TIOTYYCHHUS ):
— MpeJeNbHbIE YIIIEBOJIOPObl. ['OpeHre MeTaHa KaKk OJUH U3 OCHOBHBIX MCTOYHHKOB
TeIUIa B TMPOMBINUIEHHOCTH # ObITy. CBOWCTBA MPUPOIHBIX YTIEBOJOPOIOB,
HAaXO0’JIEHUE B MPUPOJIE U TPUMEHEHUE AIKAHOB;

— HCIPCACIbHBIC (aJ'IKCHBI, AJIKMHBbI U aJ'IKa,E[eI/IHLI) U apOMAaTHUYCCKUC YTJICBOAOPOBI.

0,2

OK 01
OK 02
K 1.1
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T OpCHUC alCTWICHA KaK HMCTOYHUK BBICOKOTCMIICPATYPHOTO IUIAMCHU [JI1 CBAPKU U PCE3KU
METAIIJIOB;

— KHUCJIOPOJICOJIEpKAIUE COeNUHEHHs (CIUPTHI M (PEHOJIbI, KapOOHOBBIE KHUCIOTHI U
UpHI, ambAETHIBI ¥ KETOHBI, XHUPBI, YIJIeBoAbl). llpakTuueckoe NpHUMEHEHHE
STWJIEHIJIMKOJIS, TiuiepuHa, ¢peHona. Ilpumenenne gopmanbaeruia, aneraibieruia,
YKCYCHOH KHCIOThl. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbLJIA;

—  a3oTcolepXKaliue  COeIMHEHMs  (aMMHBI M aMUHOKUCIOTBI,  O€NKH).
BoicokoMonekynsipHble COEIUHEHUS (CUHTETUYECKHME M OHOJIOTMYECKU AKTHUBHBIE).
MonowMmep, nonumep, CTpyKTypHOoe 3BeHO. [loiaummepusanusi 3TUIEHa KaKk OCHOBHOE
HAIpPaBJIEHUE €T0 UCIIOJIb30BAHMUS.

I'enernueckas cBsA3b MEXKIY KjlacCaMH OPraHUYECKUX COETUHEHUI.

IIpakTH4yeckue 3aHATHS:

CBolicTBa OpPraHUYECKUX COCIMHEHUH OTHENbHBIX KJIaccoB (TpUBHANbHAS H
MEXIYHApOJAHAas HOMEHKJIATypa, XHUMHUYECKHE CBOICTBa, CIOCOOBI MOJIyYEHUs):
MpeAeiibHbIC YIIEBOAOPOAbl (JIKAaHBI M IUKJIOAJKAHBI), HEMpeaeSbHbIC (aJIKEHBI,
QTKUHBI M alKaJIeMHbl) W apOMaTHYEeCKUE YTIIIEBOJOPOJbI, CIHUPTHI U (PEHOJIBI,
KapOOHOBBIE KHUCJIOTHI M 3(PUPHI, aTbJACTUIBI U KETOHBI, AMHUHBI U AMHHOKHUCIIOTHI,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHUs. 3aJaHusi Ha  COCTABJIICHHE YpaBHEHUU

XUMHYECKHUX PEAKIUH C yUaCTUEM OPTaHUYECKUX BEILECTB HA OCHOBAHUU MX COCTABA U 0,2

CTPOEHMUS.

CocraBneHue cxeM peaknuuii (B TOM 4HCIE€ 1O NPEAJIOKEHHBIM LENOoYKaM

IIPEBPALICHNI ), XapaKTEPU3YIOIINX XUMUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHNN

OTJIENbHBIX KJIACCOB, CIIOCOOBI UX IMOJYYEHUS U Ha3BaHHE OPraHMYECKHX COCIUHEHHM

110 TPUBHAIBHON MJIM MEXITYHAPOIHON CUCTEMAaTUYECKON HOMEHKJIIATYype.

Pemenne npakTHKO-OPHEHTHUPOBAHHBIX TEOPETHMYECKUX 3aJaHUM HAa CBOWCTBA

OpPTraHWYECKHUX COETMHEHHUM OTIENBbHBIX KJIACCOB.

CamocrosiTeibHas padora 5
Tema 4.3. Copepxxanue yueOHOIro MaTepuasa 0,2
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Npentunduxanus buoopranndeckue coenunenus. [[pumenenune u Gnosorudeckasi poib yrieBOI0B.
opraHnyeckux BemecTB, | OKHCIIEHUE YITIEBOAOB — UICTOYHMK 3HEPTUHU KUBBIX OpraHu3mMoB. O6mactu OK 01
UX 3HAYeHHe U MpUMEHEHU aMUHOKHCIIOT. [IpeBpaiiienus O€IKOB MUIY B OpraHU3ME. OK 02
npuMeHeHHe B ObITOBOI 1 | buonornueckue pynkiun 6enkoB. buonornyeckue ¢pynkuuu xupos. Ponb K 1.1
NPOM3BOACTBEHHOI OpPraHMYeCKO XMMHHU B PELICHUH Mpo0IeM NHUILEBOH Oe30MacCHOCTH.
AeSITeIbHOCTH Ye10BeKa Ponp opranmdeckoil XuMuM B pelIEHMH HPOOJEM 3HEpreTHdyeckoil 0e3omacHOCTH, B
Pa3BUTUM MEIULIMHBI, CO3JAaHUU HOBBIX MaTEPHAIOB, HOBBIX MCTOYHHUKOB SHEPIUU
(ampTEepHATUBHBIE MCTOYHMKM dSHepruu). OnacHOCTh BO3JEHCTBUS Ha KHUBBIC
OpraHM3Mbl OPraHWYECKUX BEIIECTB OTAEIBHBIX KJIacCOB (YIJIEBOJAOPOJbI, CIIHUPTHI,
(eHOJIBl, XJIOPOPraHUYECKHE MPOU3BOAHBIE, ANBAECTUABI U Jp.), CMBICI IOKa3aTess
IpeJIeNbHO AOMYCTUMOIN KOHIIEHTPALUH.
CamocrosiTesibHas padora 6
Pa3neu S. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH IPOTEKAHMA XUMHUYECKUX pPeaKuil 5,4
Tema 5.1. Coaep:xxanue yueOHOro MaTepuaJia
CxopocTb XMMHYECKHX CKOpOCTh ~ peakiu, €€ 3aBUCHMOCTh OT pasiIUYHBIX (aKTOPOB: IMPHPOJIBI
peakumii. XuMHYECKoOe pearupyrommux BELIECTB, KOHICHTPALMM pPEArupyrolluX BELIECTB, TEMIEpPATypbl U 0,2 OK 01
paBHOBecHe IUIONIAI PEaKUMOHHOM MOBEPXHOCTU. TeruioBble 3PQPEKThl XUMHUYECKUX PEaKIIHM. OK 02
OK30- U DHIOTEPMUYECKUE PEAKIIUH.
OOparuMocTh peakuuid. XMMHYECKOe PaBHOBECHE M €ro CMEIICHHE IOJ| JeHCTBHEM
pa3InYHbIX (aKTOPOB (KOHIEHTpAlLUs peareHTOB WM MPOJYKTOB PEAKIIUHU, TaBJIECHUE,
Temreparypa) s CO3JaHHsl ONTHMAaJbHBIX YCIOBUH MpPOTEKaHUS XUMHUYECKHX
npoueccos. [Ipunnun Jle [Hlatense.
IIpakTHYecKkue 3aHATHSA:
Penienne npakTUKO-OpUEHTUPOBAHHBIX 33/laHUI Ha aHAU3 (HAKTOPOB, BIUSIOMIMX Ha 0.2

U3MEHEHUE CKOPOCTH XUMHYECKOM pEeakUUH, B T.4. C IMO3HLHUA DKOJIOTHYECKHU
1es1eco00pa3HoOro MOBEACHUS B OBITY U TPYAOBOM JESITEIBHOCTH B LIETSX COXPAHEHHUs
CBOET0 3/I0POBbs M OKPYKAIOLIEN PUPOIHON CPEBL.

Pemenne mnpakTMKO-OpMEHTHPOBAHHBIX 3aJaHUNl Ha IpUMEHEeHHe npuHiuna Jle-




[[laTtenpe s HAXOXKACHUS HANpaBJICHUS CMELIEHUS PABHOBECHS XUMHUUYECKOU
peakuu u aHaiau3 GaKkTopoB, BIUSIOIMIUX HA CMEIICHHE XMMHYECKOTO PABHOBECHSI.

CamocrosiTeibHas paGora 5)
Pa3nen 6. PacTBopbI 6,2
Tema 6.1. Conep:kaHue y4eOHOT0 MaTepuaJia
ITonsiTne 0 pacTBOpax PacTBOpenue kak Gpu3uko-xumMuyeckuii npouecc. PactBoprl. CriocoOb! IPUTOTOBICHHS
pactBopoB. PactBopuMocTh. MaccoBasi 105 pacTBOpEHHOTO BemiecTBa. CMbICh OK 01
IOKa3aTesl MPeAeabHO AONYCTUMON KOHILIEHTpPAllMM U €r0 HCII0JIb30BAHHE B OLIEHKE 0,2 OK 02
9KOJIOTHYECKOH 06€30MacHOCTH. OK 07
[IpaBuna SKOJIOTHYECKH L€1€CO00pa3HOro IOBEIEHUs B ObITY U TPYIOBOH
JeSITEIbHOCTH B LEJIAX COXPAHEHHUS CBOET0 3J0POBbS M OKPYXKAIOLIEH NpUpOIHON
Cpezibl; ONTAaCHOCTb BO3JICMCTBUS Ha XKHUBBIE OPraHU3MbI OIIPEICIICHHBIX BEIIECTB.
Pemenne  mpakTHKO-OPUEHTHMPOBAHHBIX  pPAcUETHBIX 3aJaHU  Ha  pacTBOPHI,
UCIIOJIb3YEMbIE B OBITOBOM U IPOU3BOJCTBEHHON AEATEIbHOCTH YEIOBEKA.
CamocrosiTesibHas padoTa 6
IIpakTHKO-0pHEHTHPOBAHHOE COACP/KAHME. 6,2
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA
Tema 7.1. Copepxanue yueOHOro MmaTrepmuasa OK 01
Xumusi B ObITY M . Hogelimme nocTrKeHnss XMMUYECKON HAYKH M XUMHUYECKOW TEXHOJIOTMH. Ponb xumun OK 02
MPOM3BOACTBEHHON B 00€CMeUeHUN SKOJIOTMUECKOM, SJHEPreTHYEeCKON U NMUIIEBOM 0€30MacHOCTH pa3BUTHUHU OK 04
ACHTEIBHOCTH HETOBEKA | o yruHbL. [IpaBwiia moucka M aHalu3a XMMHYECKOM HMH(OpManMM U3 Pa3IUYHBIX OK 07
UCTOYHUKOB (Hay4yHass M YydyeOHO-Hay4Has JIUTEparypa, CpeICcTBa MacCOBOM MK 1.1
uHpopmanuu, cetb IHTEpHET).
IIpakTHyeckue 3aHATHA:
ITouck n aHaIM3 KEHCOB O MPUMEHEHUN XMMHUYECKHUX BELIECTB MU TEXHOJOTUH C yUETOM 0o
)

Oynymeit mpodeccrnoHalbHON NEATENbHOCTH MO TEMaM: BaXKHEHIINE CTPOUTEIbHBIC
MaTepHuaybl, KOHCTPYKIIMOHHBIE MaTePHaNIbl, KPACKH, CTEKJIO, K€paMHKa, MaTephabl
JUIS DJIEKTPOHWKH, HAHOMATepHalbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHHKH DHEPTHH,
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OpraHMYecKHe U MHHEpaJbHBIE YHAOOpEHHs, JIEKapCTBEHHbIE BELIECTBa, OBITOBas
XHUMHUSL.

3ammra kelica: [lpeacraBienue pe3yabTaToB pelieHNus KecoB B (OpMe MUHU-TOKIAIa
C IIpEe3EHTaLUEH.

CamocrosiTejibHas padoTa 6
IIpoMe:kyTOUHAs1 aTTECTALUS (mu¢PepeHnHpoBaHHDIIT 32a4€T)
Bcero: 72
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3. YCJIOBUMA PEAJIM3ALIUU ITPOI'PAMMBI TUCHHUITJIMHBI
3.1. TpeboBaHHMs1 K MUHMMAJBLHOMY MAaTepPHATbHO-TeXHUYECKOMY 00ecre4eHH 0

Peanu3zanus nporpaMMspl JUCHUIJIMHBI TPeOyeT HAJTMYHSA Y4eOHOro KabuHeTa.
ObopynoBanue y4eOHOro kaduHera:

- I0CA/I0YHbIE MECTa MO KOJIMYECTBY 00Yy4arOIIUXC;

- paboyee MeCTO IMpenoaBaTes;

- KOMILJIEKT Y4eOHO-METOAMUECKUX MATEPHAIIOB «XUMUS.

TexHuveckue cpeacTBa 00yUeHHS:
- KOMITBIOTEP C IPOTrPAMMHBIM 00€CTIEUEHUEM;
- 9KpaH U MYyJIbTUMEAUATIPOECKTOP

3.2. UndopmanuonHoe obecnieyeHue 00y4eHust

Ilepeuenn peKoMeHIyeMbIX Y4eOHbIX U3IaHMH, HNuTtepHeT-pecypcos,
JAOTOJTHUTEIbHOM JINTEPATYPhI

1. INabpuensa O.C. Xumusa pias npodeccuid M CIEHMHAIBHOCTEH COIMaIbHO-
HYKOHOMHYECKOTO ¥ r'yMaHUTapHOro npoduieii: yueonuk / O.C.I'abpuensn, N.I'. OctpoymoB. —
8-e u3n., crep. — M.: M3natenbckuii neHTp «Akagemusi», 2014. — 208 c.

2. I'yceiixanoB M.K. EcrectBo3nanue: yueOHuk u mpaktukym mias CIIO / MK
['yceiixanos. — 8-e u3n., nepepad. u gomn. — M.: M3parensctBo FOpaiit, 2016. — 442 c.

HNuTepHeT-pecypcnl

1. hvsh.ru — Xypnan «Xumus B mIKoJIe».

2. https://postnauka.ru/themes/chemistry — nekmuu mo xumuu Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nmonynsipHelii  mpoekT «OieMeHTbl OonblIod Hayku» (pu3uKa, XHUMUsi,
MaTeMaTHhKa, aCTPOHOMUS, HAyKH O JKU3HHU, Hayku o 3emie). HoBocTn Hayku, KHUTH, HAYYHO-
HOIYJISIPHBIE CTAaThH, JIEKLIIUN, SHIIUKIIOIEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nTOIyJsIpHOTO XypHana «llorennman». XXypnan n3naércs ¢ 2005 r., ¢ 2011
T. — pazaen «XumMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayqHO-TIONYJIAPHOTO KypHaia «XUMHS U kU3Hb». KypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbiTasi 37eKTpoHHas OubOIMoTeka Xumuyeckoro mnoptana «Chemnet», comepX uT
yueOHble U MH(POPMAIMOHHBIE MaTepHaibl s IIKOJBHUKOB U yuuTened. B Hell MOXHO HalTh
Y4eOHUKU  TIO o0mielt ¥ HEOpPraHM4ecKOW  XUMHH, OpraHWYeCKOW  XHMHH,
MyJbTUMEANAMATEPHAIBI, @ TAKXKE 3aJaud XUMHUYECKMX OJIMMIINAJ C PELICHUSIMHM, 3aladu
BCTYNUTEIbHBIX 9K3aMEHOB /17151 a0UTYpUEHTOB.

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

Nndopmanvonnsle  Marepuansl 00  onuMnuagax:  MOCKOBCKOW — TOpOJACKOH,
Bceepoccutickoii, Menneneesckor, MexnyHaponHou. IIpuBeneHsl 3agaud TEOPETHUYECKUX U
HKCIIEPUMEHTAIbHBIX TYPOB, IOJPOOHBIE PELIEHUs, CIUCKU U (oTorpadun nodeauTeneil.

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

Cucrtema IUCTAaHUMOHHOrO OOY4YEHHUs, HAalIPAaBJICHHAs B MIEPBYIO OYepelb Ha MOATOTOBKY
K OJJUMIIAAJIaM BCEX YPOBHEH — OT WIKOJBHBIX 10 MexnyHapoHoi. CalT coaep:kUT OorpoMHOE
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KOJMYCCTBO 3a4a4, CrpynIrpOBAHHBIX KaK IO TEMaM, TaK U IO OJIUMIIHAIAAM. Ilo Bcem
OCHOBHBIM pa3jieflaM XHMHHM NPUBEIEH TEOPETHUUECKUM MaTepual M pa3o0paHbl peuIeHHs
THUIIOBBIX 3aJad4.

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

[Topran mo HanorexHomorusiM. OCHOBHas 1€l — pa3BUTHE 00pa3oBaHus B 00JacTu
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-0JIUMITUAJIEC 110 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cnpaBounas mHdopmanus 0 XMMHUYECKHUX 3JEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

PycCKOSA3BIUHBIN CAalT O CBOMCTBAX XUMUYECKUX JJIEMEHTOB.

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

Hexommepuecknii  caliT  OHJalH-0Opa3oBaHUs, COJAEPKUT MHOTO  HMHTEPECHBIX
00pa3oBaTeNbHbIX KYpPCOB U BHJICOJICKIIMHA JUIsl IIKOJIBHUKOB, CTYAEHTOB U yuuTened. Ectb
HECKOJIBKO KYpPCOB 10 XuMuu. 44

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

Caiit Chemical Abstract Service — caMblif aBTOPUTETHBI B MEPE XUMHHU
nH(GOPMAaILIMOHHBIN HHTEPHET-pecypcC (CaNT MIIATHBIN).

13. http://www.organic-chemistry.org/

[Topran nmo opraHuYecKol XUMUHN HA aHTIIMHCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XMMHH: KJIacCUYeCKUe YIeOHUKH, CITPABOYHUKH, SHIIUKIIONEINH, TIOUCK
OpPraHNYECKHUX U HEOPTraHWYECKUX PEAKLUMN, COCTABICHUE YPABHEHNUN PEAKIIUM.

15. http://orgchemlab.com/

CaiiT, mOoCBAMEHHBIN MPAKTUYECKON paboTe B JabopaTopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUITJIMHbI

KOHTpOJIB N OLCHKA PAaCKpbIBAKOTCA 4YCPE3 AUCHUINIMHAPHBIC PE3YJIbTAThl, YCBOCHHBLIC

3HAHUS ¥ TPUOOPETEHHBIC CTYIACHTAaMU YMEHHsI, HAlpaBJCHHbIE HAa (OPMHUPOBAHUE OOIUX U

pohecCHOHATLHBIX KOMIICTCHITHHA.

Oo0wmas / npogeccuoHanbHasK
KOMIIeTeH Ul

Paznen / Tema

THI OLIeHOYHBIX
MepOonpusITHIA

OK 01. Beibupath criocoOsI
pelieHHs 3a1a4

P.1.T1.1.,1.2.
P2T2.1,22

npodeccuoHaIBLHON P3.T.3.1,3.2,33

JIeSITEILHOCTH P4.T4.1,42,43

MIPUMEHUTEIBHO K pa3nuudbiM | P.5. T. 5.1, 5.2

KOHTEKCTaM P6.T.6.1,62
P.7.T.7.1,7.2

OK 02. Ocymectinste nouck, | P.1.T.1.2

aHAJIU3 U UHTEPIIPETALMIO P3.T.3.2,33

uH(popMaLuu, He00X0AUMOI P4.T.42,43

JUIA BBEIIOJIHEHUS 3a/1a4 P5.T.52

npodecCHOHAIbHON P.6.T.6.2

JESTEIbHOCTH

OK 04. Paborats B [TpodeccrnonanbHo-

KOJUIEKTHUBE U KOMaH/IE, OPUEHTHPOBAHHOE

b pexTUBHO coaepKaHue

B3aMMO/ICMICTBOBATH C

KOJJIEraMH, PYKOBOJICTBOM,

KJIIMEHTaMHU

OK 07. ConelicTBOBaTh P.6.T.6.1

COXPAaHEHHUIO OKPYKaroLen IIpodeccronanbHo-

Cpensl, pecypcocoepexeruto, | OPUCHTUPOBAHHOC

3 PEKTUBHO AEHCTBOBATH B ConEpKanne

Ype3BBIYAHBIX CUTYAIIHSIX

IIK 1.1. OcymiecTBasiTh [TpodeccrnonanbHo-

pacueTHO-KaccoBOe OPUEHTHPOBAHHOE

o0cITy’)KuBaHUe conepKane

KJINEHTOB

- BeimonHeHnue nmpakTuueckon
paboTHI;

- Keiic-3amanme;

- CrapT-3a7anue;

- 3ajanne UcciaeI0BaHuE;

- 3aj1aHKe HKCIIEPUMEHT;

- OpoHTANBHBIN OIIPOC;

- 3amuTa npe3eHTaIum; -
TectupoBanue;

- Tect-3amanue;

- 3amura pabot
MIPUKIIATHOTO MOJTYJIS

- Brimonaenue 3aganuii Ha
¢ depeHIIMPOBaHHOM
3a4eTe
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