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1. MACIIOPT ITPOI'PAMMBI YUEBHOU JIJUCIIAUTLIIMHBI «XUMMUSI»

1.1.. ObdnacTh NpUMeHeHHus: IPOrPaMMbI:

[Iporpamma y4eOHOW AMCUUIUIMHBI SIBJISETCS YacThIO OCHOBHOHM MpodeccHOHaTbHON
o0pa3oBaTeslbHOM TporpaMmbl, pa3pabOTaHHONW Ha oOcHOBe TpeOoBaHuii deaepanbHOro
TOCY/IapCTBEHHOTO0  00pa30BaTEIbHOTO  CTAaHIApPTa CpemHero olmero o0pa3oBaHuUS U
®denepanbHOrO TOCYAAPCTBEHHOTO oOpa3oBareiabHOro cranaapra (manee — ®I'OC) cpemnero
npodeccuoHaibHOTO0 oOpazoBaHus 1o crnenuaibHocTu 40.02.04 HOpucnpyneHuus, ¢ y4eToM
[IpumepHoit paboueld mporpaMMmbl  OO0IICOOpPa30BATEILHON AWCIHUIUIMHBL  «XUMUSA» IS
npo)eCCHOHANIBHBIX ~ 00pa30oBaTeIbHBIX OpraHu3aiuii, pekomeHmoBanHon OI'bOY I1O
«MHCTHTYT pa3BUTHS MPOGECCHOHATBLHOTO 00pa3oBaHus», MpoTokod Ne 14 ot 30 HosiOps 2022
roja. [Iporpamma npenHazHaueHa Juisl peau3alyuy CpeJHero oouero oopazoBaHus B mpeaenax
OIIOII no cneunansuoctu 40.02.04 FOpucnpyneHuus, ¢ y4eTOM COIHMAIBHO-3KOHOMHUYECKOTO
npoduis noaydaemMoro npodeccuoHaaIbHOro 00pa3oBaHUs.

1.2. Mecro UCHUIVIMHBI B CTPYKTYpe OCHOBHOW  mpodeccnoHAIbLHOMI
0o0pa3oBaTeJbHOI NPOrPAMMBI:

VYuyebHas TUCHUILIMHA «XUMHS» ABISETCS JOMOJIHUTEIbHOW 0a30BON TUCLMIIIMHON U3
oOsi3arenibHOM  obnmactu  «EctectBenHoHayuHble mnpeamersy PI'OC  cpennero obiero
oOpa3oBaHus. YueOHas AUCHMIUIMHA «XUMHUS» H3y4yaeTcss B 001e00pa3oBaTENbHOM LIHKIIE
yuebnoro miana OIIOIl CIIO Ha 06a3e OCHOBHOrO o00mIEro OOpa3oBaHHs C IOJyYCHHEM
cpenHero odmiero oopa3oBaHus

1.3. Heab aucuMmiauHbl «XuMHS»: (OPMHPOBAHHE Yy CTYAECHTOB XUMHUYECKOM
COCTAaBJIAIIOLIEN €CTECTBEHHOHAYYHOW KapTHMHBI MHpa KaK OCHOBBI NPHUHSITHS pPEIICHUN B
YKU3HEHHBIX U NTPOU3BOJICTBEHHBIX CUTYaIMAX, OTBETCTBEHHOTO MOBEJEHUS B IPUPOAHON Cpene,
B IIPAKTUYECKOMN U MIOBCEAHEBHON KU3HU.

1.3.1. [lnannpyemblie pe3yJIbTAThI OCBOCHHS 0011e00Pa30BaTEIbHON JMCUMILIUHBI B

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue aucuuimnHa umeeT npu popmupoanuu u pazsutuu OK u 1K mo
crenuanbHocti 40.02.04 FOpucnpyaeHuus.



Kon v HaumeHnoBanue
(popmupyembIx
KOMIIeTeHIIN I

IInanupyemMble pe3yJbTaThl 0CBOCHHS TMCHUILIMHBI

Oo01mue

JAucuunyimHapHble (IpeIMeTHbIE)

OK 01. Beibupats
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTETIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYLy, OCO3HAaHHE IIEHHOCTH MacCTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHUBHOH JESTEIbHOCTH TEXHOJIOTHYECKOU H
COLMAJILHOW HAINPaBJICHHOCTH, CIIOCOOHOCTh HMHHUIMHPOBATH,

IUIAHUPOBaTb U CaMOCTOSATENbHO  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;

- ONpenesaTh eI JISATSIBHOCTH, 3a7aBaTh MapaMeTpbl
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH 3aKOHOMCPHOCTHU u MMPOTHUBOPCUHA B
paccMaTpruBACMBbIX ABJICHUAX,

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

MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU PEIICHUHU YKU3HEHHBIX
npobem

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

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

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

- BJAQJAETh CUCTEMOW XHMHYECKHX 3HAHUM, KOTOpasd
BKJIIOUAET: OCHOBOIIOJIAraloIke MOHATUS (XUMUYECKUI
DIIEMEHT, aTOM, 3JICKTPOHHAsE 000JI0UKa aTtoma, s-, p-, d-
AJIIEKTPOHHBIE OpOMTATUM aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb, AJNEKTPOOTPUILIATEIIBHOCTb, CTENEeHb
OKHCJICHUsI, XUMHUYECKAasl CBA3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIA 00beM, YIJIEPOIHBIN CKEJIET,
byHKIIMOHAIbHAS ~ TpyMNNa,  pagukal,  H30Mepus,
H30MEpHI, TOMOJIOTUYECKUMA psn, TOMOJIOTH,
YIJIEBOJAOPOAbl,  KUCIOPOA- W a30TCOAEpIKallue
COCIMHEHUS, OWOJIOTMYECKH  aKTUBHBIC  BEIIECTBA
(yrmeBoabl, KUpPBI, O€JIKH), MOHOMEp, TOJIUMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS,  KpPUCTA/UIMYECKash  pEeLIeTKa,  THUIIb
XUMHUYECKUX peakiui (OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIE, 9K30- MW  JHAOTEPMHYECKHUE,
peakiuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHL,
HEIJEKTPOJIUTBI,  ANEKTPOJUTUYECKAss  JUCCOLMAIIMS,
OKUCITUTENIb, BOCCTAHOBUTEIbh, CKOPOCTh XHUMHUYECKOM
peaKiuy, XUMHUECKOe pPaBHOBECHE), TEOPHUH U 3aKOHBI
(Teopusi XUMHUECKOTO CTPOCHUSI OPTAaHUYECKUX BEIIECTB
AM. byrneposa, Teopus 3JIEKTPOJINTUYECKON
JIcconuranuu, nepuoandeckuii 3akon .M. Menneneena,
3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUNA  S3BIK  XUMHH, (DAKTOJIOTHUECKUE
CBEJICHUS O CBOICTBax, COCTaBe, IMOJYYEHUU U
6e30macHoM MCIIOJIb30BaHUU BOKHEUIITUX
HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMCTb BBISIBJIATH XaPaKTCPHBIC IPU3HAKH u




HaXOJINUTh aApTyMEHTHI JUTSt JIOKa3aTelIbCTBA CBOHX
YTBEPKICHHM, 3a/1aBaTh [TAPAMETPbl U KPUTEPUU PEILICHUS;

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

- YMEThb II€PEHOCUTHh 3HAaHHUS B IIO3HABAaTCIIBHYID U
MIPaKTUYECKYIO 00JIACTH KU3HEACATEIPHOCTH;

- YMETb MHTErpUPOBATh 3HAHUS W3 Pa3HbBIX IPEAMETHBIX
obnacreii;

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

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

- yMETh MCHOJIb30BaTh HAMMEHOBAHUS XHMHYECKHUX
COEMHEHUN MEXIYHAPOJHOIO COK3a TEOPETHUYECKOM U
NPUKIAJHOM XMMHM W  TPHUBUAJIbHBIE  HA3BAHMS
BOXHEHIINX BEIIECTB (3TUJIEH, alEeTUIEH, TIJMLEPUH,
denon, Qopmanpaerus, yKCycHas KHCIIOTa, TJIWIUH,
YrapHbIM Tra3, YIVIEKUCHIBIA Tra3, aMMuaK, rameHas
U3BECTb, HETalleHasi U3BECTh, MUTHEBAS COAA U IPYTUX),
COCTaBJISATh (POPMYJIbI HEOPraHUUECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XUMHUYECKHUX DPEaKIHid, 0OBSICHATH
X CMBIC; IOATBEPXKIATh XapaKTEpHbIE XWMUYECKUE

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

- YMCThb YCTAHABJIMBATb MNPHHAIJIIC)KHOCTH HN3YUCHHBIX
HEOPraHWYeCKUX W  OpPraHMYECKUX  BEINECTB K
ONpPENEJIEHHBIM KJIaccaM W TPYIIaM COEAVHEHUH,
XapaKTEepU30BaTh UX COCTaB U BaXHEHIIUE CBOWCTBA,;
OnpeaACIsITb BUAbBI XUMHUYCCKHUX CBsI3eH (KOBaJ'IeHTHaﬂ,
UOHHA, MeTaJuIMJecKas, BOJIOPOJIHAS), THIIBI
KPUCTATNTNYCCKUX PEIICTOK BCIICCTB,
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

- chopMHpOBaTh NPEACTABICHUSA: O MaTepHaIbLHOM
CANHCTBC MHpPA, 3aKOHOMCPHOCTAX W IIO3HABACMOCTH
ABJICHUM NPUPOABI;, O MeCTe U 3HAYCHUM XHMHUHU B
CHUCTEME €CTECTBEHHBIX HayK M €€ pOoJIi B oOecreueHun
YCTOMUYMBOIO pa3BUTUS YEIIOBEUECTBA: B PELICHUU
po0JIeM 3KOJIOTUYECKOW, SHEPreTHYeCKOW M MHILEBOMN




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: OCHOBOIIOJIAraroIne MOHATHUS
(TOTIOJTHUTENIBHO K CHUCTEME MOHATUH 0a30BOTO YPOBHS)
- H30TOIBI, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHE
aToma, ruOpHIM3als aTOMHBIX OpOUTaIel, XUMUYecKas
CBSA3b («O» M <«I-CBSI3b», KpPATHBIE CBSI3U), MOJISIpHAs
KOHIIGHTpalusi, CTPYKTypHass ¢opMmyia, H30Mepus
(cTpykTypHasi, reoMeTpudeckasi (LHUC-TpaHC-U30MEPUs),
TUIBl XUMHUYECKUX peakuuil (roMo- U TeTeporeHHbIE,
oOpatumMbple W HEOOpaTHMBbIE), PacTBOPHI (MCTUHHBIE,
JCIIEPCHBIE CUCTEMBI), KPUCTAJUIOIMIPAThl, CTEHECHb
JUCCOIMALINN, JJIEKTPOJIHN3, KPEKUHT, puOPMHHT);
TEOpHH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKHE 3HAHUS, JIeKAIIe B OCHOBE
MOHUMAaHMsI MPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX
SIBJICHHI, COBPEMEHHBIC TIPEICTABICHUS O CTPOCHUH

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

3aKOHOMEPHOCTSIX MX TMPOTEKaHUS, O XHUMHYECKOM
pPaBHOBECHH, TUCTIEPCHBIX CHUCTeMaX, (haKTOIOTHUYECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, IMOJIYYECHUU U
0e30macHOM HCIO0JIb30BaHUHU Ba)KHEHIITNX
HEOPTraHWYECKNX M OPTaHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOW  JEATENIbHOCTH  YeJOBeKa;  OOIIMX
HAay4HBIX TPUHIUIIAX XUMHYECKOTO MPOU3BOACTBA (Ha




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

- YMEThb NMPOBOJUTH PACUETHI 110 XUMHUECKUM (PopMyIam
U YpaBHEHHUSAM XUMHUYECKUX PEAKIHH C HCIIOJIb30BAaHUEM
¢buzmveckux  BenuuuH ~ (Macchl, oObeMa  Ta3oB,
KOJINYECTBA BEIECTBA), XapaKTEPU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pPAcdeThl IO HAXOXKICHHUIO
XUMUYECKOH (OpPMYJBI BEIIECTBA; pPacdyeTbl MaccChl
(oObema, KoNMMYecTBa BEIIECTBA) MPOAYKTA pEaKIIuH,
€CII OJTHO M3 MCXOJHBIX BEIIECTB JIAHO B BUJIE PacTBOpa
C OIPENEICHHOM MacCOBOM J0Jiell  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 TPU3HAKU U
B3aMMOCBSA3b  W3YYCHHBIX  TOHATHH,  MNPUMEHSTH
COOTBETCTBYIOIIME TIOHATHS MPU ONHCAHUU CTPOCHUS U
CBOICTB HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB U UX
MIPEBPAIICHAU;, BBISBISITH B3aHMOCBS3b XHUMHUYECKUX
3HAaHUW C TOHATHSMH M TPEACTABICHUSMHU JPYTUX
NpeIMETOB il 0ojiee OCO3HAHHOTO TOHWMAaHHS H
00BSICHEHUS CYIIHOCTH MaTepUATbHOTO €IUHCTBA MHUPA;
UCTIOIB30BAaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS IS
OOBSICHEHUS U TPOTHO3UPOBAHUS SIBICHHUM, HNMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOJIY;

- yYMeTh WUCIIOJNb30BaTh HAMMEHOBAHMUS XUMHUYECKUX
COEIMHEHUN MEXIYHApOJHOTO COI03a TEOPETHUECKOW U
MIPUKJIATHON XUMHH 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 HMOHHOrOo OOMEHa IyTeM COCTaBJIECHUS UX
IIOJIHBIX U COKPAILEHHBIX MOHHBIX YPAaBHCHUH; peaKIUil
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)XKHEHMIIME CBOWCTBA
BEILECTB, IPUHAIICKAIUX K ONPEIEICHHBIM KIaccaM 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, O€JIKH); IPUMEHATh 3HAaHUS O COCTAaBE U
CBOMCTBAX BEILECTB JJI DKCIIEPUMEHTAIbHON IIPOBEPKHU
TMIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH NPOTEKAHUS
XUMHAYECKHUX peakumit 51 IIPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS,

- yMEThb TMOATBEPKJAaTb Ha KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOH CIIOCOOHOCTH
OpPraHWYEeCKHX COEAUHEHUM OT KpPaTHOCTHM M THIIA
KOBJIEHTHOM CBSA3M («O» U «I-CBSI3W»), B3aUMHOTO
BJIMSIHMSI @TOMOB U TPYIII @TOMOB B MOJIEKYJIaX; a TAKKE




OT OCOOCHHOCTEH peanu3alK Pa3IMYHbIX MEXaHU3MOB
MPOTEKAHUs  PEaKIIHii; YMETh  XapaKTepU30BaATh
AJICKTPOHHOE 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  YPOBHU;  OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHUYECKHUX

DJIEMEHTOB Y 00pa3yeMblX MMM COEAMHEHHH 1O

nepuoaam M rpyuiiam;

OK 02.
Hcnoab3oBaTh
COBpPeMEeHHbIe CpeACTBa
NMOUCKA, AHAJIN3A

U MHTepPIpeTaluu
uHpopManun

U MHpoOpMaLMOHHBIE
TEXHOJIOTHH ISl
BbINOJIHEHNUS 32124
npogeccuoHaIbLHOU
AeSITeJIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT'0 IO3HAHUS:

- c(hopMHpPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOUIETO
COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO Ha auasnore KYJIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHpPE; - COBEPIICHCTBOBAHUE S3BIKOBOW M
YUTATEIbCKOM KYJIbTYpbl Kak CpEICTBA B3aMMOJEHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHWE I[EHHOCTH HAy4YHOM IEATEIbHOCTH, NOTOBHOCTH

OCYIIECTBIISAT IIPOEKTHYIO u HCCIIEOBATEIBCKYIO
JeSITeIbHOCTh MHJIMBUYaJIbHO U B IPYIIIIE;
Osianenue YHHUBEPCAJIbHBIMH Y4eOHBIMHU

NO3HABATEJbHBIMH AeiiCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJIAJIETh HABBIKAMH TOJyYeHHUS WH(POPMAIINU M3 UCTOUHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIISATh MOUCK, aHAIIN3,
CHCTEMATH3AIMI0 ¥ MHTEPIIPETAINI0 HHPOPMALIUN PA3TNIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- CO3MaBaTh TEKCTHl B pa3IWYHBIX (opMarax ¢ y4eToMm
Ha3zHaueHUs HMHGQOpManMu M NENEeBOM ayIuTOpHM, BHIOUpas
ONTUMAITbHYIO ()OPMY TIPEJICTABIICHHS U BU3yaIH3aIlHN;

- yMeThb IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKUI
HKCHEPUMEHT (TIPEBpAILEHUSI OPraHMYECKHX BEIECTB
[P HarpeBaHWH, MOJIYYEHHE STUJICHA U U3YyYCHHUE €ro
CBOWMCTB, KauyeCTBEHHbIE pEAKLUUU Ha aJbJETU/bI,
KpaxMaJl, YKCyCHYIO KHCJIOTY; J€HaTypauus OeiIKoB Mmpu
HarpeBaHWH, IIBETHbIE pEAaKUHUU OEJIKOB; MPOBOAMUTH
peaKuyu HOHHOIO OOMEHa, ONpENEisATh CPEeLy BOJIHBIX

pacTBOpPOB, KAYCCTBCHHBIC pPCAKIIMU Ha Cy.HB(l)aT',
Kap60HaT- n XJIOpUAAHWOHBI, Ha KAaTHUOH aMMOHUA,
peuaTtb SKCIICPUMCHTAJILHBIC 3aga4un 10 TEMaM

"Metamnsl" u  "Hemeramnbl") B COOTBETCTBUU C
IpaBUJIaMU TEXHMKHM O€30IacHOCTH TNpH OOpaIleHHu ¢
BelleCTBAaMM M J1a0OpaTOpHBIM  O0OpPYIOBaHUEM;
IIPEJCTABIIATh PE3YJIBTaThl XUMUYECKOIO DKCIEPUMEHTA
B (JopMe 3amucH ypaBHEHUN COOTBETCTBYIOIINX PEAKIIHIT
u  GopMynIHpOBaTh  BBIBOABI HAa  OCHOBE  3THUX
pe3yJIbTaToB;

- yYMETh AaHaJU3UpOBaTh XUMHUYECKYI0 HH(POPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJICTB MaccOBOil
uHpopManuu, cetb IHTepHeT U Apyrue);

- BJIQJIETh OCHOBHBIMH METOJAaMH HAYYHOT'O MO3HAHMS
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- OLICHMBATh JOCTOBEPHOCTb, JICTUTUMHOCTh MH(OpMAIHH, e
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITHYECKIM HOpMaM;

- UCTIOJIb30BATh cpexacTBa UH()OPMAIIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJIOTHHA B PEUICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX W OpPraHU3allMOHHBIX  3agad  C
cobioieHueM TpeboBaHUI SPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, THTHEHBI, PECypcocOepeKeHHsI, MPABOBBIX H
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

- BJIaJeTh HaBBIKAMM PACHO3HABAHMS M 3alUTHl HHPOPMAIHH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH;

BEIIECTB M XHMHYECKUX SBJICHUW (HaOmroJeHue,
U3MEpEeHue, SKCIEPUMEHT, MOJICITUPOBAHHKE);

- YMETb MPOBOAUTH PacyeThl 10 XUMUUYECKUM (OpMyJIaM
U YpaBHEHHUSAM XUMHUYECKUX PEAKIHH C HCIIOJIb30BAaHUEM
(Gu3NYeCKUX BEJIUYMH, XapaKTepPU3YIOLIMX BeIlecTBa ¢
KOJINYECTBEHHOMN CTOPOHBI: Macchl, o0beMa
IIPEJCTaBICHHUS;

- CO03/1aBaTh TEKCTHl B Pa3lUYHBIX (hopMaTax C y4yeToM
Ha3HaueHus UHPOpPMALUMUM U LEJIEBOM ayAuTOpuH,
BBIOMpas ONTUMAIbHYIO (GOpPMY TPpEACTAaBICHUA U
BU3YyaJIU3alUH;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
uHpOpMalUU, €€ COOTBETCTBUE NMPABOBBIM U MOPAJIbHO-
ATHYECKUM HOpMaM;

- HCIIOJB30BaThb  CpEACTBA  MHGPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTMA B  PELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHbBIX
3ajad ¢ coOmoneHrueM TpeOOBaHWUH  SPrOHOMHKH,
TE€XHUKU O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHus,
NPAaBOBBIX W 3TUYECKUX HOPM, HOPM MH(POPMAIMOHHOM
0C30ITacHOCTH;

- BJIAJCTh HABBIKAMHM pPACMO3HABAHUS W  3aIIUTHI
uHopManuy, UH(POPMAITMOHHON 0e3omacHOCTH
JMYHOCTH; (HOpMaJIbHbIE YCJIOBMSI) Ta3oB, KOJIMYECTBA
BEIIECTBA; MCIIOJIB30BaTh CUCTEMHBIE XMMHUYECKHE
3HAHUS JUIS TPUHATHS PEIIeHWHd B  KOHKPETHBIX
KM3HEHHBIX CUTYaIUSIX, CBSI3aHHBIX C BEUIECTBAMHU M UX
PUMEHEHHEM;

- YMETh CaMOCTOSATENBHO IUIAHUPOBATh W TPOBOIMTH
XUMUYECKUH HKCIEpUMEHT (TOJIyueHHe W U3ydeHHE
CBOWCTB HEOPTraHWMYECKUX W OPTraHWMYECKUX BEIIECTB,
KayeCTBEHHBIE PEaKLUU YIJIEBOAOPOAOB Pa3IMYHBIX
KJIACCOB WM KHCJIOPOJCOACPKANIMX  OPraHUYECKUX
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BEIIIECTB, PEIICHHE OKCIEPUMEHTAIBHBIX 3a7ad I10
pacro3HaBaHUI0 HEOPraHUYECKUX U  OPraHUYECKUX
BEIIECTB) C COOJIFOACHHUEM TMPaBWI  OE30IacHOTO
oOpamieHuss ¢  BemlecTBaMH H  JTAOOPATOPHBIM
obopynoBanueM, (HOpMyJIUPOBATh IEIH HCCICAOBAHMUS,
MPEIOCTaBIIATh B  pa3au4HON  (popme  pe3ynabTaThl
AKCIIEPUMEHTa, AaHAJIM3UPOBaTh M  OIEHWBATh HX
JIOCTOBEPHOCTH;

- yYMETh OCYIIECTBIATH IIEJCHANPABICHHBIM ITOUCK
XUMHYECKONH WH(GOpMAIMU B Pa3IUYHBIX HMCTOYHHUKAX
(HayyHas u y4yeOHO-Hay4yHas JHTepaTypa, CpeAcTBa
MaccoBoi uHpopmanuu, cetb HHTEpHET U npyrue),
KPUTHYECKH aHAJIN3UPOBATh XUMHUECKYIO HH(POPMAIIHUIO,
nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBIIEHHOW yueOHOI 3a/1aueit;

- BJAQAETh CHUCTEMOM 3HAHMH O METOAAX HAYYHOIO
MO3HAHUS  SBJICHUM  MPUPOABI, HUCIHOIB3YEeMbIX B
€CTECTBEHHBIX HAayKaX M YMEHHSIMHU MPUMEHATH JTH
3HaHUS TOpPU  OKCHEPUMEHTAIBHOM  HCCIEIOBAHUU
BEIIECTB M JUII OOBICHEHHS XHMHYECKHX SIBICHHH,
MMEIIIMX  MECTO B MPUPOJIE  NPAKTUUYECKOM
JIeATEIILHOCTH YeJIOBEKA U B IIOBCEIHECBHOM JKH3HH;

OK 04.
dddexTBHO
B3aHMMOAEHCTBOBAThH
U padoraTh

B KOJIJIEKTHBE H
KOMaHj1e

- TOTOBHOCTH K CaMOpPa3BUTHIO,

CaMOOIIPEACTICHUTO,
- OBJIaACHUC

JACHCTBUSAMU:

0) cCOBMECTHas IeITEIIbHOCT:
- MOHMMaTh W HCIOJIb30BaTh MPEUMYIIECCTBA KOMAaHIHOW |
WH/IMBUYaJIbHOU PaOOTHI;

- IIpUHUMATh
OpTaHHU30BbIBATH

CaMOCTOATCIIBHOCTH U

HaBBIKAMH
MPOEKTHOM U COLIMAIBHOM AEATEIbHOCTH;
OBJ1agenune YHUBEPCAJIbHBIMHA

y4eOHO-UCCIIeIOBATENHCKOMH,

KOMMYHUKATUBHLIMH

COBMECTHOU
KOOPJAMHHUPOBATH

JIeITEIIbHOCTH,

- yMEThb IUIAHUPOBAaTh M BBINOJHATh XUMUYECKUU
OKCIIEPUMEHT (MIPEBpAIICHHUS] OPraHUYECKUX BEIIECTB
MIpU HarpeBaHUM, MOJYYEHUE ITUJIEHA U HU3YyUYEHUE €ro
CBOMCTB, KaueCTBEHHBIC pEAaKIMU Ha  aJbJCTHU]IbI,
Kpaxmall, YKCYCHYIO0 KHCIIOTY; JIeHaTypalus OelIKoB Mpu
HarpeBaHWH, IIBETHBIC pEaKIUu OEJIKOB, MPOBOJIUTH
peaKiuu MOHHOTO OOMEHa, OMpeNesaTh CPeay BOJIHBIX
pacTBOpPOB, KadeCTBEHHBIC peakIuu Ha cyibdar-,
KapOoHAT- U XJOPUIAHMOHBI, HA KATHOH aMMOHWUS;
pemarh  OKCIEpUMEHTAIbHBIE 3a7a4d 10  TeMaM
"Metamnel" u  "Hemeramnbl') B COOTBETCTBUU C
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JOCTH>KEHHIO: COCTABJISATH IJIAH JIEUCTBUM, pacipelesaTh pOIu
C Y4Y4eTOM MHEHUH YYaCTHHKOB OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

-  KOOPAMHHUPOBATh ¥ BBHIMOJTHATH pPAbOTy B  YCIOBHSX
peanbHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIICCTBIIATH ITO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHUC B

pa3JII/I‘-IHBIX CI/ITyaLII/ISIX, Hp OSIBJISITH TBOp‘-IeCTBO )41
BOOOpakeHne, ObITh MHUIIMATHBHBIM,

OBJjiagenue YHHBEPCAJIbHBIMHA peryJsiTHBHbIMU
JelCTBUSIMU:

T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- NpPUHUMAaTh MOTUBBI M AapryMEHTHl JPYIHX JIIOJCH NpH
aHaJIM3€ Pe3yJIbTATOB AEATEIBHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO IPYTHX JIIOJCH Ha OUIMOKH;

- pa3BHBATh CIIOCOOHOCTH MOHMUMATh MUP C MO3HMIHU JPYroro
YeJI0BEKa;

MpaBUJaMU TEXHHKH O€30MacHOCTH TPH OOpaIlleHUU C
BEIIECTBAMH U JaOOpaTOpPHBIM  00OPYAOBaHHEM;
MPEJICTaBIATh PE3YJIbTaThl XMMHUYECKOIO IKCIEPUMEHTa
B (hopme 3amucu ypaBHEHHI COOTBETCTBYIOIINX PEAKIUI
u  (GopMmynupoBaThb  BBIBOJBI HAa  OCHOBE  JTHX
pe3yJbTaToB;

-yMeTh CaMOCTOSITEIIbHO IIJIAHUPOBAaTh M IPOBOJIUTH
XMMUYECKHI JKCIEPUMEHT (TOJIyueHHEe U H3y4YeHHE
CBOICTB HEOPraHMYEeCKMX U OPraHMYECKHUX BEIIECTB,
Ka4eCTBEHHBIE PEAKLUU YITIEBOAOPOAOB PAa3IMYHBIX
KIIACCOB M KHUCJIOPOJCOJAEPXKAIIMX  OpPraHHYeCKHX
BEIIECTB, pEUICHWE OKCIECPUMEHTAJIBHBIX 3aJad IO
pacrlo3HaBaHUIO HEOPTaHMYECKUX U  OPTaHUYEeCKUX
BEIIECTB) C COONIOACHHWEM TIpaBWJI  0OE€30MacHOTro
oOpamieHuss ¢  BemlecTBaMH U JTaOOPaTOPHBIM
obopynoBanueM, (HOpMyJIUPOBATh IEJIM HCCICAOBAHMUS,
MPEeOCTaBIATh B pa3iuuHoil  (opme pe3ynabTaThl

9KCIICPUMCHTA, AHAJIN3UPOBATDH u OLCHUBATH nux
JIOCTOBEPHOCTB;
OK 07. B 006.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S - chopmupoBaTh MPENCTABICHUA: O XUMHYECKOU
CopeiicTBoBaTh - c(hOPMHUPOBAHHOCTH JKOJOTHUYECKON KYyIbTYphl, TOHHUMAHUE | COCTABISIONIEH E€CTECTBEHHOHAYYHOW KapTHHBI MUDA,
COXpPaHCHUIO BJIMAHUA COOMAJIBHO-OKOHOMUYCCKHUX ITPOIECCOB HA COCTOAHUC | POJIM XHMMHUHU B IIO3HAHWUU SIBJIEHUN npupoanl, B
OKpY:Kaolleil cpeasbl, IPUPOJHON M COIMANIBHON Cpefpbl, OCO3HAHUE TIO00ANBHOTO | (OPMHUPOBAHUU MBIIIICHUS U KYJIbTYphl JIMYHOCTH, €€
pecypcocoepekeHu1o, XapaxkTepa dKOJIOTHUYECKUX MpooIeM; (YHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOAUMOM  JJis
3 peKTUBHO - TUIAaHWPOBAHME M OCYIIECTBICHHE ACHCTBUI B OKPYXKAIOIIEH | pellleHusT MPAaKTUYECKUX 3aJad M DKOJOTUYECKU
nelicTBOBATH B cCpelle Ha OCHOBE 3HAHUS IeJe YCTOWYUBOTO pPAa3BUTHS | 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO H
Yype3BbIYAHBIX YeNI0BEYeCTBa; aKTUBHOE HENPUSATHE NEHCTBUM, MPUHOCAUINX | MPUPOIHOU Cpee;
CUTYalHAX BpEl OKpYXKarollen cpene; - yMerh  coOirofaTh  MpaBuUja  DKOJOTUYECKHU

- YMEHHE MPOTHO3HPOBATh HEOIATOMPHUITHBIE IKOIOTUYECKUE
MOCJIEACTBUS TPEANPUHUMAEMBIX AEHCTBUM, MpEeAoTBpanlaTh
ux;

- pacumpeHue
HaIIPaBJIEHHOCTH;

OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON

1es1Ieco00pa3HOro TMOBEACHUsT B OBITY M TPYHOBOU
JESTEIIbHOCTH B IENISIX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarolled NPUPOJHON Cpelbl; YUUTHIBATh OIIACHOCTh
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl ONPEEIIEHHBIX
BEUIECTB, IIOHMMAas CMBICI TIOKa3aTess NpeebHON
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- OBJaJeHUWE  HaBBIKAMH  Yy4eOHO-MCCJIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM JIEATEIIbHOCTH;

JOIYCTUMOW KOHLCHTPALUH;

- YMETb IIPOTHO3UPOBATh, aHAJU3UPOBATH U OLICHUBATH C
HNO3ULMN HKOJOTMYECKOW Oe30MacHOCTH IOCHIEACTBUSA
OBITOBOI M MPOU3BOICTBEHHOH JESTEIHLHOCTH YEJI0BEKa,
CBSI3aHHOW ¢ mepepabOTKON BELIECTB; HCIOJIb30BATh
IIOJIy4EHHBbIE  3HAHUA Ul I[PUHATHS TPaMOTHBIX
peleHui mpobeM B CUTyalUsX, CBA3aHHBIX C XMMHUEH;

- YMETb OCO3HAaBaTh ONACHOCTHb BO3JICHCTBUS HA JKUBBIC
OpraHW3Mbl OIPENEICHHBIX BEIIECTB, IOHUMAs CMBICI
IIOKa3aTelisl IPEAEIbHOM TONyCTUMOM KOHLEHTpaluu, U
NOSCHATh Ha INpUMEpax CIOCOObl YMEHBUICHUS U

MPEIOTBPAICHUS WX  BPEAHOTO  BO3ICHCTBHS  Ha
OpraHu3M YeJIOBEKa.
IIK 3.4. B 00J1acTH PK0JIOTMY€CKOr0 BOCIIUTAHMSA: Uccneoosanue u  xumuueckutl  audaiu3  0ObEKMO8
OcymecTBIsATH - HMETh DKOJIOTMYECKH IIeJIeCOO0pa3HOE OTHOIICHHE K | mexHocgepwbl:

¢popmupoBanue u
BeJeHne 0a3 TaHHbBIX 00
o0pameHusx

B TEPPUTOPHAJIBLHBIN
opran ®onaa
NEHCHUOHHOIO U
COLMAJILHOIO
CTPAaXOBAHHUA
Poccuiickoit
denepanuu, B
OPraHu3auMIo
COLMAJILHOM 3ALMUThI
HaceJIeHUus
noJiyvyareseu nmeHCuu u
HHBIX COLMATBbHBIX

IPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

- MOHMMATh IJOOAJIBHBIA XapaKTep SKOJIOTMYECKUX MHpoOiIeM,
BIIMSIHUSI 9KOHOMHMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOIHOMN
U COLIMAJIbHOW Cpebl;

- 0CO3HaBaTh HEOOXOAUMOCTb UCIIOIb30BAHUS

JOCTHIKCHUN XMMHUH Ul PELICHHsS BOIPOCOB PaLlMOHAIBLHOIO
IIPUPOJOTIOIB30BAHMS;

- UMETb AKTUBHOE HENPUATHE ACUCTBUH, NMPUHOCALIUX Bpex
OKPYKaloIlle NPUPOJHOW cCpelne, yMETb  IIPOTHO3UPOBATh
HeOJaronpusTHhIE JKOJIOTUYECKUE MIOCJIEICTBUS
MPEANPUHUMAEMBIX JCHUCTBUN U NIPENOTBpALIaTh UX;

- IMETh Pa3BUTOE DKOJOTMUECKOE MBIILUIEHHUE, YKOJIOTUYECKYIO
KYJIbTYpHI, OTIBIT JIEeATEIIbLHOCTH JKOJIOTHYECKON
HaIIpaBJICHHOCTH, YMEHHE pYKOBOJACTBOBAaTbCI HMHU B
ITO3HABATEJIbHOW, KOMMYHUKATUBHON U COLMATIBHON MPAKTHKE,

BBIIIAT H CHOCOOHOCTh M YMEHHE aKTHBHO MPOTHUBOCTOSTH HJCOJOTUU
NnpeI0CcTaBJIeHH YCJIYT | XeMo(poOuH;
roCy/1apCTBEHHOI0 - BBIOMpaTh OCHOBaHMS M KPUTEPUH JUIsd KiacCHU(UKaluu

- cdopMupoBaTh TMpPEACTaBICHUS O JabOPaTOPHOMH
MPaKTHUKE B IPOPECCHOHATBHBIX J1a00paTopusX;

- chopmupoBaTh TPEACTABICHHUS O TPeOOBAHUSAX K
TEXHHUYECKOH BOJIE MO TpyIIaM NoTpediIeHus], cnocodax
XUMHUYECKOTO aHaJIM3a M MPOU3BOJICTBEHHOTO KOHTPOJIS
COCTaBa TEXHUUYECKOH BO/JIBI,

- chopMHUPOBATH MIPEACTABICHHUS O XUMUUECKOM COCTaBE
aTMoc(epHOro BO3AyXa, BO3AyXa paboyeil 30HBI,
BPCAHBIX BCHICCTBAX W IIPHUMECAX B BO3AYXE KHUIIBIX
MOMEIEHUH, B BO3AyXe pabouell 30HBI, XUMHYECKHX
METO/aX aHaJIH3a,
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COLMAJIHLHOTO
o0ecrmeYeHus.

BELICCTB U XUMUYECKHUX PEAKIINA;

- YCTaHAaBIMBATh IPUYMHHO-CIECACTBEHHBIC CBSI3H MEXKIY
U3y4aeMbIMU SIBJICHUSMH;

- IPUMEHATDH 3HAHUS XUMHHU JUISI PELICHUs TPO(HECCHOHATBHBIX
3ajjad ¥ aHAJIN3a B PA3JIMYHBIX NPO(ECCHOHAIBHBIX CUTYaLUsX.
-ACIIONIb30BaTh  NMPHOOpPETEHHBIE 3HAHWA W YMEHHSA B
IIPAKTUYECKOMN AEATEIbHOCTH U IIOBCEIHEBHON KU3HU.
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2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM yueOHOH TMCHUIJIMHBI M BUAbI Y4eOHOH padoThl

Buj yue6Hoii padoThl

O0BbeM yacoB
JJIS1 3204HOT0 00y4YeHUs

MakcumajibHas yueOHas Harpy3ka (Bcero) 72
Oobs3aTesibHAsI AyIMTOPHAsA Y4eOHAasi HAarpy3Ka (Bcero) 4
B TOM YHCIIE:

MPAKTUYECKHE 3aHSITUS 2
CamocrosiTesibHas padoTa o0yuaronierocs (Bcero) 68

Hrorosas arrecranus:

auddepeHIUPOBAHHBIN

3avuerT
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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 o0y4yarumuxcst 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 IpUPO/Ia XUMHUYECKON CBS3H. DJIEKTPOOTPULIATENBHOCTh. BHIBI XMMHUECKOH CBS3U OK 01

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

IIpakTHyeckne 3aHATHSA:

Pemenne 3amaHuii Ha MCHOJB30BAHME XUMUYECKOM CHUMBOJIMKA M Ha3BaHUU

COCIMHEHUN 110 HOMEHKJIAType MEXKIYHapOJHOTO COK03a 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 COCAMHEHUH OT/IEIhHBIX KJIACCOB.

[IpakTuueckue 3amaHWsi Ha YCTAHOBJIEHHWE CBS3M MEXKAY CTPOEHHEM 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 XMMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMM TPOCTHIX M CIOXHBIX BEIIECTB B
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COOTBETCTBUM C IOJIO)KEHHEM XMMMUECKOTo 3jeMeHTa B Ilepuoguueckoil cucreme.
MupoBo33peHueckoe UM HaydyHoe 3HadeHue Ilepmommueckoro 3axona [I.W.
MenpeneeBa. Ilpornoser J[.MI. MenneneeBa. OTKpbITUE HOBBIX XHMHUYECKUX
2JIEMEHTOB. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapakTepU3alulo XUMHUYECKUX JJIeMEHTOB «Mertaminyeckue / HeMeTauIn4ecKue
CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh U CPOJICTBO K AJIEKTPOHY XMMHUUYECKHX JIEMEHTOB
B COOTBETCTBHE C MX D3JEKTPOHHBIM CTPOCHHMEM M IOJOKEHHEM B IMEPHOAMYECKON
cucreMe XuMudeckux anneMmentoB /.M. MenaeneeBay.

CamocrosiTesibHas padoTa

Pa3znen 2. XumMuyeckue peakuuu

10,6

Tema 2.1.
Tunel XUMHYECKHX
peaxkuuii

Coaep:xanue yueOHOro MaTepuaJia

Krnaccudukanus v TUIIBI XUMUYECKUX PEAKIIUN C y4aCTHEM HEOPTaHWISCKUX BEIICCTB.
CocraprieHrue ypaBHEHUM peaKIuil COCAMHEHUS, Pa3IOKEeHUsI, 3aMeIleHUs], OOMEHa, B
T.4. pEaKINil TOPEHHUS], OKHCICHUSI-BOCCTAHOBIICHUS.

VYpaBHeHUsI OKHUCIIEHUA-BOcCcTaHOBJIEHUs. CteneHb oOkucieHusa. OKUCIUTETb |
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 SHEpPruu. 3akoH ABorajapo. MomspHblii 00beM Ta3oB. 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 COCTaBJICHUS UX IOJHBIX U COKPAIEHHBIX MOHHBIX ypaBHEeHUH. KuCIOTHO-OCHOBHBIE
peaxkuuu. 3aaHusl Ha COCTAaBJIECHUE NOHHBIX 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 BelIeCTB | COCTOsHMS  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, XapaKTCPHBIX KAYC€CTBCHHBIX peaKHHﬁ. KauecTBeHHEIC pCaknumn
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 OpPraHu4€CKUuX BEIICCTB
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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 3HaYeHHE OpraHM4eCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
XHMMHUYECKOE CTPOEHUE KaK MOPSIO0K COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO HMX
BaJIEHTHOCTH. OCHOBHBIE MOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OpPraHUYECKHX
coequuennit A.M. bBytiepoBa. YriaepoaHbI CKEIET OPraHUYeCKOM MOJICKYJIbI.
3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHYECKOTO CTpPOEHHs Mojekyn. M3omepus u
H30MEpHI.

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

0,2

IIpakTH4yeckue 3aHATHS:

[Ipaktuueckoe 3anstue. HomeHknaTypa opraHM4ecKuX COeIMHEHUI 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 3.4

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
I[IK 3.4
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T OpCHUC alCTWICHA KaK HMCTOYHUK BBICOKOTCMIICPATYPHOTO IUIAMCHU [JI1 CBAPKU U PCE3KU
METAIIJIOB;

— KHUCJIOPOJICOJIEpKAIUE COeNUHEHHs (CIUPTHI M (PEHOJIbI, KapOOHOBBIE KHUCIOTHI U
3UpHI, ambAETHIBl M KETOHBI, JXHUPBI, YIIEeBOABI). lIpakTHueckoe NIpUMEHEHHE
STWJIEHIJIMKOJS, TIulepuHa, ¢peHona. Ilpumenenue Qopmanbiernia, aneranbaeruia,
YKCYCHOH KHCIOThl. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbLJIA;

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

I'enernueckas cBsA3b MEXKIY KjlacCaMH OPraHUYECKUX COETUHEHUI.

IIpakTH4yeckue 3aHATHS:

CBolicTBa OpPraHUYECKUX COEAMHEHUH OTHENbHBIX KJaccoB (TpuUBUAIbHAs U
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, aTbIACTUIIBI U KETOHBI, aMHUHBl U AMHHOKHCIJIOTHI,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHHUs. 3aJaHusi Ha  COCTABJIICHHE YpaBHEHUU

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

CTPOEHMUS.

CocraBneHue cxeM peakiuuii (B TOM 4HCI€ MO MPEIOKEHHBIM IIETIOYKaM

IIPEBPALICHNI ), XapaKTEPU3YIOIINX XUMUUECKHE CBOWCTBA OPraHUYECKUX COEIMHEHNN

OTJIENbHBIX KJIACCOB, CIIOCOOBI UX IMOJYYEHUS U Ha3BaHHE OPraHMYECKHX COCIUHEHHM

110 TPUBHAIBHON MJIM MEXITYHAPOIHON CUCTEMAaTUYECKON HOMEHKJIIATYype.

Pemenne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUMl HAa CBOMCTBA

OpPTraHWYECKHUX COETMHEHHUM OTIENBbHBIX KJIACCOB.

CamocrosiTeibHas padora 5
Tema 4.3. Copepxanue yueOHOIro MaTepuasa 0,2
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Npentunduxanus buoopranndeckue coenunenus. [[pumenenune u Gnosorudeckasi poib yrieBOI0B.
OpPraHMYecKNX BellecTB, OKucCIeHHEe YIIIeBOI0OB — HCTOYHUK SHEPIUH JKUBBIX OopraHu3MoB. O0nacTu 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 I[IK 3.4
NPOU3BOJACTBEHHOI OpPraHUYECKON XUMUU B peUIeHUH NMPOoOJIeM MUIIEBOM 6€30IacHOCTH.
AeATeJIbHOCTH YeJIoBeKa Ponb opranmueckoll XMMHHM B peUICHHH NMPOOJeM 3HepreTudyeckoil 0e30macHOCTH, 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 IPUPOJHON 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
NPOM3BOJCTBEHHOI 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 K 3.4
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.

CamocrosiTesbHasi padoTa

6

IIpomexyrounas arrecrauus ( AugepeHINPOBAHHBIN 3a4eT)

Bcero:

72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCLHUIIJINHBI
3.1. TpeGoBaHus1 K MUHUMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecredeHuIo

Peanu3anusi nporpaMmpl IMCHUILIMHBI TPeOyeT HAJUYUA Y4eOHOro KaOuHeTa.
ObopynoBanue y4eOHOro kaduHera:

- 10Ca/I04YHbIE MECTA 10 KOJIMYECTBY 00Y4arOIINXCS;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT y4€OHO-METOJUYECKUX MATEPUATIOB «XUMUS.

Texuuueckue cpeacrBa o0yuyeHus:
- KOMITBIOTEP C MPOTrPAMMHBIM 00€CTIEYeHUEM;
- 9KpaH U MyJbTUMEAUATIPOCKTOP

3.2. UndopmanuonHoe obecnevyeHue 00ydeHust

Ilepeuyenn peKoMeHayeMbIX Y4eOHbIX U3IaHMH, HNuTepHeT-pecypcos,
JAOTOJTHUTEIbHOM JINTEPATYPhI

1. ladbpuensa O.C. Xumus muas1 npodeccHii W CIeNUaNIbHOCTEH COIMaIbHO-
9KOHOMHYECKOro U rymanutapHoro npoduieil: yueonuk / O.C.I'abpuensn, U.I'. OctpoymoB. —
8-e u3n., crep. — M.: M3natenbckuii neHTp «Akaaemusiy», 2014. — 208 c.

2. I'yceiixanoB M.K. EcrectBo3Hanue: yueOHuk u mpaktukym aias CIIO / MK
I'yceiixanoB. — 8-e u3n., nepepad. u gon. — M.: M3natensctBo FOpaiit, 2016. — 442 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru — Xypnan «Xumus B mIKoJe».

2. https://postnauka.ru/themes/chemistry — nekmmum nmo xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nmonynsipHbelii  mpoekT «OieMeHThl OonblIod Hayku» (pu3uKa, XHUMUf,
MaT€MaTHUKa, aCTpPOHOMUS, HAYKH O KU3HHU, HAYKU O 3CMHC). Hosoctu HAayKH, KHUT'HM, HAYYHO-
MOITYJIAPHBIC CTAaTbH, JICKIIUU, SHITUKIIOIICINH.

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

Caitt HayuHO-TIonyJIsipHOTO KypHana «llorenunan». XKypuan nzgaérca ¢ 2005 r., ¢ 2011
T. — pa3aen «XuMHUs».

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

CaiiT Hay4HO-TIOMYJISIPHOTO JKypHasa «XuMmus 1 ku3Hb». JKypHan uzgaércs ¢ 1965 r.

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

OTKpBITaH OJICKTPOHHAA OMOIMOTEKA XMMHUYECKOI'O noprajia «Chemnet», COACPIKUT
y‘{e6HLIC n I/IH(I)OpMaI_II/IOHHBIC MaTcepHraJibl 1JIs1 HIKOJIBHUKOB U y‘II/ITCJleﬁ. B Heilt MoxHO HalTH
y‘-IC6HI/IKI/I 110 06]116171 u HeOpFaHI/I‘{eCKOﬁ XHUMHU, OpFElHH‘-ICCKOfI XHUMHU,
MYJIbTUMEANAMATEPHAJIbI, a TaKXKC 3aJadd XHUMHUUYCCKHUX OJHUMIIMaJA C PCUHICHUAMHU, 3adadu
BCTYIIUTCJIIbHBIX 9K3aMCHOB JJI a6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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Nudopmanmonnsie  marepuansl 00 — onmumnuazgax:  MOCKOBCKOH — TOPOJCKOH,
Bceepoccuiickoii, MenneneeBckoi, MexnyHaponHou. IlpuBeneHbl 3a1auyd TEOPETUUYECKUX U
HKCIIEPUMEHTAIBHBIX TYPOB, MOAPOOHBIE PEIICHUs, CIUCKH U oTorpadun modeauTenei.

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

Cucrema TUCTaHIIMOHHOIO 00Y4€HHUs, HalpaBJeHHas B IIEPBYIO OUEpe/lb Ha MOATOTOBKY
K OJIUMIIMAJIaM BCEX YPOBHEU — OT LIKOJIbHBIX 10 MexayHapoaHoi. CallT coaep>XUT OrpOMHOE
KOJIMYECTBO 3aJad, CIPYNIHMPOBAHHBIX Kak II0 TemaMm, Tak M 1o onumnuazam. Ilo Bcem
OCHOBHBIM pazjlielaM XMMHUU HpPUBEIEH TEOPETHUECKUH MaTrepual U pa3oOpaHbl peLIeHus
TUIIOBBIX 3a/a4.

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

[Topran mo nanorexHomnorusiM. OCHOBHas 1€l — pa3BUTHE 00pa3oBaHUs B 00JacTu
HAHOTEXHOJIOTUI U MOATOTOBKA K MHTEPHET-0JIMMITNAJIE 110 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cnpaBouyHass mHbopManMs O XMMHUECKUX 3JIEMEHTaX U UX CBOHCTBax (Ha
AHIJIMICKOM SI3BIKE).

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

PyCCKOSI3bIUHBIN CalT O CBOMCTBAX XMMHUYECKUX DJIEMEHTOB.

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

Hexommepueckuil  caliT  OHJailH-0Opa3oBaHUs, COJAEPKUT MHOTO  HMHTEPECHBIX
00pa30BaTeNbHbIX KYpPCOB W BMJICOJIEKIMH JUIsl IIKOJIBHUKOB, CTYJEHTOB U yuutenel. Ectb
HECKOJIBKO KypCOB 10 XUMHH. 44

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

Caiit Chemical Abstract Service — caMblif aBTOPUTETHBIN B MUPE XUMHUHU
UH(POPMALIMOHHBIA HHTEPHET-pecypc (CalT IIaTHBIN).

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

ITopran no opraHNYeCKOM XMMHUH HA AHTJINHCKOM SI3BIKE.

14. http://www.xumuk.ru

CaliT 0 XMMHH: KJIacCU4YecKue Y4eOHUKH, CIPaBOYHUKH, SHIUKIIONEINHU, TIOUCK
OpPraHNYECKHUX U HEOPTaHWYECKUX PEAKIUI, COCTABIICHUE YPABHEHUN PEAKIIUM.

15. http://orgchemlab.com/

CaiiT, nocBALIEHHBIN MpakTUYEeCKON paboTe B 1abopaTopun
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHbI

KOHTpOJIB N OLCHKA PAaCKpbIBAKOTCA 4YCPE3 AUCHUINIMHAPHBIC PE3YJIbTAThl, YCBOCHHBLIC

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

pohecCHOHATLHBIX KOMIICTCHITHHA.

Oo0wmas / npodeccuoHanbHasK
KOMIIeTeHIUsl

Paznen / Tema

THI OLIeHOYHBIX
MepOonpusITHIA

OK O1.

BriOupars criocoOsl perienus
3a/1a4 npodeccuoHATbHON
JEATEILHOCTH IPUMEHUTEIBHO K

P1.TI1.1,1.2.
P2T2.1,22
P3.T.3.1,3.2,33
P4.T4.1,4.2,43

oOpaleHusX B TePPUTOPUATHHBIN
oprad ®oH/1a MEHCUOHHOTO U
COILIMAJIBHOTO CTPaXxOBaHUs
Poccuiickoit ®enepanuu, B

HMHBIX COIMAJIBHBIX BBIIIIAT U
MPEIOCTABIICHUS YCIYT
rOCy/IapCTBEHHOT'O COIIMATLHOTO
obOecrieyeHus.

OpPraHMU3alMI0 COUUAIIBHON 3alUThI
HACEJICHUS MOoJTydaTesie NeHCuid U

Pa3IMYHBIM KOHTEKCTaM P.5.T.5.1,5.2
P.6.T.6.1,6.2
P7.T.7.1,7.2

OK 02. P.1.T.1.2

Ocy1ecTBISITh MOUCK, aHAIU3 U P3.T.3.2,3.3

MHTEpIIpeTaIuio HHPOpMaIHH, P4.T. 42,43

HEOOXO0TMMOM TSI BBITTOJTHEHUS P5.T.5.2

3a/1a4 mpodeccHoHaIbHOM P.6.T.6.2

JeSITeNIbHOCTH

OK 04. [IpodeccuonanbHo-

PaGorars B KOIEKTHBE U OpPHUEHTUPOBAHHOE

KoMaHe, 3p(HEeKTUBHO coJiepKaHue

B3aUMO/ICHICTBOBATH C KOJIETaMHU,

PYKOBOJICTBOM, KITUCHTAMH

OK 07. P.6.T.6.1

CoeiicTBOBaTh COXPAHEHHIO Ipodeccronansro-

OKpYKAFOIIeH CPEsIbl, OpPUEHTUPOBAHHOE

PECYPCOCOEPEKEHUIO, conepxKatne

3¢ (HeKTHBHO AeCTBOBATH B

Ype3BBIYAITHBIX CUTYAITHSIX

I1K 3.4. [IpodeccrnonanbHoO-

OcyiecTBiaTh popMUpOBaHUE U OpPHUEHTUPOBAHHOE

BezeHue 0a3 TaHHBIX 00 conepKanue

- Beimonnenue HpaKTquCKOﬁ

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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