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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.09 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOroM mucuurmuiaabl OY/].09 Xumust sBriseTcst 4acThiO MPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
43.02.16 TYPU3M U T'OCTEIIPUMMCTBO (mpuka3 Munnpocsemienust Poccum ot
12.12.2022 1. Ne 1100)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
00meo0Opa3oBaTenbHON AUCOUIUIAHBI «XUMUSD» JUIs1 NMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmsaruin» (OJOBPEHO na 3acemanun Ilemarormueckoro cosera ®I'bBOY AIIO MPIIO
ripotokosioM Ne6/2025 ot «18» anpens 2025 rona)

1.2. MecTo y4yeOHOM AMCHMILINHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKHM CHELHATHCTOB
Cpe/Hero 3BeHa.
Vuebnas aucrummnaa OY]1.09 Xumus Bxoaut B nuka O6meoOpa3oBaTenbHON MTOATOTOBKH.

1.3. Hesn u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHUS YUeOHOM AUCHMILIUHBI.

llemn jgucuuIUIMHBL:  (QOPMHpPOBAaHHWE Yy CTYACHTOB TPEACTABIEHUS O XHUMHYECKOH
COCTABIISIFOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpa KaK OCHOBBI NPHUHATHS PELICHHUHA B
JKU3HEHHBIX U IIPOU3BOJCTBEHHBIX CUTYallUAX, OTBETCTBEHHOIO MIOBEICHHUS B IPUPOIHON cpejie.
3ajaun JUCHMILINHBIL:

- copMHpOBaTh MOHUMAHHWE 3aKOHOMEPHOCTEH IPOTEKAHHS XUMHYECKHX IIPOLIECCOB |
ABJICHUA B OKpYXKaIOIIEeW cpele, LEIOCTHOM HAaydyHOM KAapTHHBI MHpa, B3aUMOCBI3H H
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHS COCTAaBISITH (POPMYIBI HEOPraHWYECKHMX M OPTaHWYECKHX BEIIECTB,
YpaBHEHUS] XUMHUYECKHX pEaKIUil, OOBSCHATh MX CMBICI, HHTEPIPETHPOBATH PE3YIbTaTHI
XUMHUYECKHX DKCIIEPUMEHTOB;

- chopMHpOBaTh HABBIKM TIPOBEACHHUS NPOCTEHIINX XHMHYECKUX OSKCIEPUMEHTAIBHBIX
WCCIIEIOBAaHUI C COONIOZICHWEM TpaBHI 0€30macHOro OOpalleHusi C BeIIecTBAMH U
naboparopHbIM 000pyIOBaHUEM;

- Pa3BUTh YMEHHUS WCIONb30BaTh HH(POPMAIMIO XHMHYECKOTO XapaKTepa M3 pa3IHIHBIX
HMCTOYHUKOB;

- c¢(OpMHpOBATH YMEHHUsS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATENPHOCTH M XUMUYECKUX
MPUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MTPOIECCOB;

- cpopMHpOBaTHh MOHUMaHUE 3HAYUMOCTH JOCTHKEHUH XMMHYECKON HAyKH U TEXHOJIOTHH JUIs
Pa3BHTHSI COIUAIBHON U MTPOU3BOIACTBEHHOM cep.

OOmrre pe3ynbTaThl OCBOCHUS AUCHUTUIMHBI (JIMYHOCTHBIE M METANPEMETHBIEC PE3YJIbTATHI):

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEIEIICHHIO;

-OBJIaJICHHE HABBIKAMU y4EOHO-HCCIIEAOBATEIbCKOM, TPOSKTHOW M COLUANBHON eI TeTbHOCTH;
B ygactu TpyoBOro BOCuTaHusA:

- TOTOBHOCTH K TPYAY, OCO3HaHHE IIECHHOCTH MacTepCTBa, TPY/IOI00He;

- TOTOBHOCTb K aKTHUBHOM J€ATEIbHOCTH TEXHOJIOTWYECKOW M COLMAJIbHOM HaIlpaBIIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOATENBHO  BBIMIONHATH — TaKylO
JIeATEeIbHOCTD;

- HHTEpeC K Pa3INYHbBIM cepam npodheccHoHaTBHOMN e TebHOCTH,

B obnacTu neHHOCTH HayYHOTO TTO3HAHUS:



- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd ¥ OOIIECTBEHHOHM INpPAaKTHKH, OCHOBAHHOTO HA IHAJNIOTE KYIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOEr0 MECTa B IOJUKYIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOW M YMUTATENIbCKOM KyJIBTYphl KaK CpPEJCTBA B3aUMOACHCTBUS
MEX1y JIFOJbMU U TO3HAHUS MUPA;

- OCO3HAHME LEHHOCTH HAy4yHOW [eATEeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO H
HCCIIEIOBATENbCKYIO I€ATEIbHOCTh HHAUBUIYaIbHO U B TPYIIIIE;

B o0macT 3K0I0TMYECKOT0 BOCITUTAHHS:

- c(OPMHUPOBAHHOCTb JKOJIOTMYECKOM KyJAbTYpbl, ITOHHMAaHHE BIMUSIHHUS COLUAIBHO-
SKOHOMHMYECKHX IIPOLIECCOB Ha COCTOSHHUE IPHUPOJHOM M COLUAIBHOM Cpelbl, OCO3HAHHE
I7100aJIbHOTO XapaKTepa SKOIOTHIECKUX MpooieM;

- IUIAHUPOBAHUE U OCYIIECTBJICHUE NCUCTBUM B OKPY)KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LieJIei
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

aKTHBHOE HENPUATUE JEUCTBUN, IPUHOCALINX BPE OKPYKAIOLIEH Cpelie;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUATHBIE SKOIOTHYSCKUE MTOCIIEACTBUS NPEANPHHIMAEMBIX
JIEWCTBUM, IPEIOTBPAILIATH UX;

- pacIIMpeHue OIbITa AeATEIbHOCTH IKOIOIHUYECKOM HaIlpaBIeHHOCTH;

- OBJIAJICHUE HaBBIKAMHU y4eOHO-HCCIIE0BATENbCKOM, TPOSKTHON U COLUAIBHOM eI TeTbHOCTH;
Ognagenne yHUBEpCaTbHBIMU YIeOHBIMU TIO3HABATEIBHBIMU ACHCTBUSMHU:

a) 6a30BbIe TOTHYECKUE JICHCTBHS:

- CaMOCTOATENBHO (OPMYTUPOBATH M aKTyaJIM3MpPOBaTh IPOOJEMYy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIHMBATh CYIIECTBEHHBIN NMPU3HAK WM OCHOBAHMS Ul CpPaBHEHUS, KiacCU(UKAUU U
0000IIEeHHS;

- OIIpENeNSITh e AeITeIbHOCTH, 3a/1aBaTh MapaMeTpsl U KPUTEPUU UX TOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHSI B paCCMaTPUBAEMBIX SIBIICHUSIX;

- BHOCHTHb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHHUBAaTb COOTBETCTBUE pE3YJIbTATOB LEISIM,
OLIGHUBATh PUCKH MOCIEACTBUN JESATEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIICHUE NP PEIICHUH KU3HEHHBIX POOIeM

0) Oa30BbIC UCCIIEIOBATEIBCKUE JICHCTBHUS:

- BIAJCTh HABBIKAMH Y4YEOHO-HMCCIIEOBATEIBCKOM W IMPOEKTHOM JAEATEIIbHOCTH, HaBBIKAMU
paszperieHus mpooIeM;

- BBISIBJIATH IPUYMHHO-CIIEICTBEHHbIE CBSI3U U aKTyaJIU3UpOBaTh 3a/ady, BbIIBUTaTh TUIIOTE3Y
€e pelIeHMs, HaXOAUThb apryMeHThl Ui JO0Ka3aTelbCTBa CBOUX YTBEPXKACHUH, 3aaBaTb
rapaMeTpsl U KPUTEPUH PEIICHHUS;

- aHaJIM3UPOBATh MOIYUCHHBIE B XO/I€ PEILICHNUS 3a/1a4i PE3yIbTaThl, KPUTHYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBHUSX;

- yMeThb TEPEeHOCHTh 3HAaHWS B TIO3HABATEIbHYID M  TMPAKTHYECKYyI0  001acTu
KU3ZHEJESITEIbHOCTH;

- YMETh MHTECTPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

- BBIJIBUTaTh HOBbIE HJI€H, IIPE/IaraTh OPUTMHAIIBHBIE TIOAXOABI H PELICHHUS;

- CITOCOOHOCTH MX MCIIONIb30BAHUS B TTO3HABATEIILHOW W COLMATBHOM MPaKTHKE

B) paboTa ¢ HH(pOpMaIHEH:

- BJIaZIeTh HaBBIKAMU MOIYYEHHs] HHPOPMALIMK U3 UCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIbHO
OCYILECTBIIATH MTOWUCK, aHAJIN3, CUCTEMATH3AIMI0 W HHTEPIPETANNI0 MHPOPMAIIUH PA3THIHBIX
BHJIOB U ()OPM IpEICTABICHHUS,

- cO3/1aBaTh TEKCTHI B pa3IM4YHBIX (popMarax C ydeToM Ha3HadeHHs MH(POPMAIMH U IIEICBOM
ay[IMTOPUH, BEIOWPAst ONTHMAaJIbHYIO (POPMY IPEACTABICHUS U BH3YaTH3aIUH;

- OLICHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTb HH(OpMAalHMH, €€ COOTBETCTBHE IIPABOBHIM H
MOPaJIbHO-3THYECKUM HOpMaM;

- UCIOJb30BaTh CPEACTBa MH(POPMALMOHHBIX ¥ KOMMYHUKALIMOHHBIX TEXHOJOIHI B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3AallMOHHBIX 3a/1ad C COOIIOIeHHEM TpeOOBaHUI



SPrOHOMHKH, TEXHUKH OE30MAaCHOCTH, TUTHEHBI, PeCypCcOoCOepeKeHHs, TPABOBBIX U ITHIECKUX
HOPM, HOPM UH(POPMAIIMOHHOM 0€30MTacHOCTH;

- BIIAJETh HABBIKAMH pACIO3HABAaHUS ¥ 3amUThl WHpOpMAUK, WHPOPMAIHOHHOM
0€30IaCHOCTH JIMYHOCTH,

OgnazieHre YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH JICHCTBHUSIMH:

0) coBMecTHas JIeSITEIIbHOCTD:

- MIOHUMATh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U WHIUBUIYaTbHOU PabOTHI;

- IPUHUMATH [[EIM COBMECTHOU AEATEIHPHOCTH, OPTaHN30BBIBATH M KOOPINHUPOBATEH JACHCTBHUS
0 ee JOCTIDKEHUWIO: COCTAaBISITh IUIAH JCWCTBHIMA, PACHPEACHSITh POIH C y4eTOM MHEHUH
YYaCTHUKOB OOCY/IaTh PEe3yJIbTaThl COBMECTHOH pabOTHI;

- KOOPAMHHPOBATb M BBINIOJNHATE pabOTy B YCIOBHSX PEATbHOTO, BUPTYyaJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUSI;

- OCYIIECTBIISITh MTO3UTUBHOE CTPATErMYECKOE MOBEJACHNUE B PA3IMYHBIX CUTYAlHsIX, TPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUITHATUBHBIM

OgnajieHUe YHUBEPCATbHBIMA PETYISATUBHBIMU JCHCTBHSIMHU:

T) IPUHSTHE CeOs U JPYTUX JFOICH:

- MPUHUMATH MOTUBBI ¥ ApTYMEHTBI JPYTHX JIFOJICH IPU aHAH3E PE3yJIBTATOB A TCIbHOCTH,

- IPU3HABATh CBOE IPAaBO U MPaBO APYTUX JIOACH Ha OLINOKY;

- pa3BUBaTh CIIOCOOHOCTH MIOHUMATH MHUP C TIO3UIUHU JAPYTOTO YEJIOBEKA.

B pe3sysabrare ocBoOeHH YU4eOHON AUCHMILUIMHBI CTYIEHT J0/KeH 3HATh:

- 0 XUMHYECKOM COCTABIIAIONIEN €CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XUMUHU B IO3HAHUU
SIBIICHUU MPUPOABI, B (POPMUPOBAHUHU MBIIICHUS U KyJIbTYPbI JUYHOCTH, €€ (QyHKIMOHAIBHON
TPAMOTHOCTH, HEOOXOAMMOHN Ui peIICHWs] TMPAKTUYeCKHX 337ad W OKOJOTHIECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IIPUPOTHOM cpejie.

B pe3syabTaTe ocBoeHHs YueOHOH AUCHUILINHBI CTYIEHT J0JKeH YMeTh:

- BBIBIITH XapaKTEpHbIE NPU3HAKM U B3aUMOCBS3b W3YyUYECHHBIX IIOHSATHUU, IPUMEHATH
COOTBETCTBYIOILIHE IIOHSATUSA IPU OINUCAHUU CTPOEHUSI M CBOWCTB HEOPraHUYECKUX U
OPraHMYeCKUX BEIIECTB M MX IMPEBPAILCHUN; BBISBIATh B3aUMOCBA3b XMMHYECKHX 3HAHHU C
MOHATHSMH U TIPEICTABICHUSMH JAPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- HCHOJIb30BaTh HAMMEHOBAHMS XMMHUYECKUX COCAUHEHMM MEXIYyHapOJHOIO COr03a
TEOPETUYECKOM M NPUKIAJAHOW XHMUHM U TPUBUAJIBHBIE HAa3BaHHS BAXKHEHIIMX BEILECTB
(oTHIeH, aneTwieH, TIuepruH, (eHon, GopManbAeri, YKCyCHasl KHCIIOTa, TIUIUH, YrapHBId
ra3, yIIEKUCIbIM Ta3, aMMHUaK, raiieHas W3BECThb, HEralleHas HM3BECTh, NMHUTHEBAs COJa U
JIPYTHX), COCTaBIATH (OPMYIIBI HEOPTaHMYECKHX W OPraHWYECKHUX BEIIeCTB, YpPaBHEHUS
XUMHYECKHX pPEaKIui, OOBSCHATh WX CMBICT, TOATBEPXKAATh XapaKTepHbIE XUMHUYCCKUE
CBOICTBA BEILIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMHU U 3AMKCSIMH YPAaBHEHUI XUMHUUYECKUX
peaxknuit;

- YCTaHaBJIMBATh MPUHAJIEKHOCTh U3yYEHHBIX HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB K
ONpPEACIICHHBIM KJIaCCaM M IpylaM COEJIMHEHWH, XapaKTEePU30BATh UX COCTAaB U BaXKHEUIIIHE
CBOIICTBA; OMNpPEAENATh BH/bl XUMHUYECKHUX CBsA3€H (KOBaJE€HTHAas, HOHHAs, MeTaJUTM4YecKas,
BOJIOPOJHAS), THUIIBI KPUCTAJUTMUYECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMHUYECKHE
peakuuu;

- MPOBOAUTH PACYETHl MO XUMHUYECKAM (GOpMYyIIaM U YPaBHEHHSIM XUMHYCCKUX PEaKIUl C
WCTIONIb30BaHUEM (DM3MYECKUX BEIMYHMH, XapaKTePU3YIOMIMX BEMIECTBA C KOIWYECCTBECHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIb30BATh
CUCTEMHBIE XHUMHMYECKHE 3HAHUS J[UISI TPUHATHSA PEIIEHUHM B KOHKPETHBIX JKHU3HEHHBIX
CUTYyalUsIX, CBA3aHHBIX C BEILIECTBAMH U UX NIPUMEHEHHUEM

- TJIAHUPOBATh W BBIMOJIHATh XUMHUYECKHI SKCIEPUMEHT (MPEBPALIEHUS OPTraHUYeCKHX
BEIIECTB MPH HArpeBaHUM, IIOJYyUYECHUE HITUJIEHA U M3y4YEHUE €r0 CBOWCTB, KA4ECTBEHHBIE
peaknuu Ha ajubJeTUbl, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypaius OelKoB MpH HAarpeBaHUH,
[[BETHBIC PEAKIMU OCIIKOB; MPOBOAUTH PEaKIUd MOHHOTO OOMEHa, ONPEAeIsiTh CPeIy BOIHBIX



PacTBOpPOB, KAa4eCTBCHHBIC PEAKIUU Ha CyiIb(ar-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS, pelaTh SKCICPUMEHTAIbHBIE 33/Ia4d [0 T€MaM ) B COOTBETCTBHUU C IPaBHIIAMH
TEXHUKA O€30MacHOCTH MPU OOpalleHHH C BEMeCTBAMU M J1a0OpaTOPHBIM 00OPYIOBAHUEM;
MPEACTABIATh PE3yAbTaThl XHMHYECKOTO OSKCIIEpPUMEHTa B (OpMe 3aluCH YpPaBHEHHM
COOTBETCTBYIOIIMX PeaKuil U (JOPMYITHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJBTATOB;

- aHATM3UPOBATh XMMHYECKYI0 HH(POPMALHIO, IMOIyIaeMyI0 U3 Pa3HBIX HCTOYHHKOB (CPE/ICTB
MaccoBOW MH(pOpMaIuy, cets MHTEpHET U IpyTHE);

- co0mromaTe TpaBWIIa SKOJOTHYECKH IeliecooOpa3HOro MOBEACHHUS B OBITY W TPYHAOBOM
JIEATEITFHOCTU B IIEJISIX COXPAHEHHSI CBOETO 3IOPOBBS M OKPYXKAIOIIEH MPUPOTHON CpEIbl;
YUYUTHIBATh OMACHOCTH BO3JCHCTBUS HA )KUBBIE OPraHU3MBI OTPEICICHHBIX BEIIECTB, TOHUMAs
CMBICIT TTOKA3aTeNs MPeIeTbHON IOIMYCTUMON KOHLIEHTPALINH.

B pe3yabrare ocBoeHHsI yueOHOU IMCHMIIMHBI CTYIEHT 0JI7KeH UMeTh HABBIKU U (WJIN)
ONBIT JeSITeJIbHOCTH:

- CHCTEMOW XHMMHYECKHX 3HAHWUW, KOTOpas BKIIOYACT: OCHOBOIONATAIOIINE TOHATUS
(XMMHYECKHN DIIEMEHT, aTOM, JJIEKTPOHHAs 000JI09Ka aTroma, s-, p-, d-3JeKTpOHHBIC OpOUTAITH
aTOMOB, HOH, MOJIEKYy/a, BaJIeHTHOCTb, OJJIEKTPOOTPUIIATEIbHOCTh, CTEIEHb OKHCIICHHUS,
XUMHUYECKasl CBs3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0O0bEeM, YIJIEPOIHBIN CKEJeT,
(yHKUMOHABHAS TPYIINA, PaJuKal, W30MEpHUs, U30MEpPbl, TOMOJIIOTHUYECKUN Psijl, TOMOJIOTH,
VIJICBOAOPOMABI, KHCIOPOA- U a30TCOJEpKAIINe COCOUHCHHS, OWOJOTHYCCKH aKTHUBHBIC
BemecTBa  (yIJIEBOIBI, KHUPBI, OCJIKH), MOHOMEp, NOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, KPUCTAIUINYECKasl PEIIeTKa, TUIIBl XUMHYECKUX PEaKIIHil
(OKHCITUTETBHO-BOCCTAHOBUTENIBHBIC, 9K30-U JHIAOTEPMUYCCKUE, PEaKIMd HOHHOTO OOMeHa),
pacTBOp, BNEKTPOIHUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTUYECKAST TUCCOIHAIMSA, OKHCIHUTEb,
BOCCTAHOBHTEIb, CKOPOCTh XUMHUECKON PEAKIIHH, XUMHIECKOE PABHOBECHE), TEOPHH U 3aKOHBI
(Teopust XHMMMYECKOTO CTpPOEHMs opranudeckux Bemects A.M. byrtnepoBa, Tteopus
SNEKTPOJIMTUYECKOM —auccouuanuu, nepuoandeckut 3akoH JI.M. MenneneeBa, 3akoH
COXpaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUN SI3bIK XHUMHH, (HAKTOIOTHUECKHE
CBEJICHUSI O CBOWCTBaX, COCTaBe, MOJMYyYCHUU W O€30MaCHOM HCIOIb30BAaHUH BaKHEUIITUX
HEOPTaHMYECKHX U OPTAaHHMYECKHUX BEMICCTB B OBITY U MTPAKTHICCKOM JIEATEITHHOCTH YEITOBEKA;

- OCHOBHBIMH METOJIJaMHU HAyJHOTO IMMO3HAHUS BEIIECTB M XMMHYCCKUX SIBICHUN (HalOmromeHue,
HU3MEpPEeHHe, SKCIIEPUMEHT, MOJICITUPOBAHUE).

1.4. PexomeHnyeMoe KOJIMYECTBO YACOB HA OCBOCHHE MPOrPaMMbl Y4eOHO# IMCIUILINHBI:

O6beM mporpamMmsl 72 9acoB, B TOM YHCIIE:
ayIUTOPHON yueOHON Harpy3ku oOydaronierocst 60 gacos;
caMOoCTOsATENbHOW paboThl oOy4aromerocst 12 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCIATIINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/AbI y4eOHOI padoThI

Tabnuya 1. Buowsl yuebnoti pabomul no nepuooam oceoerus OOII CIIO ons popmbi 06yuerus -
OuHas.



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
1
KonTakTHas (aymuropHas) padora (Bcero) 60 60
B TOM YHCJIC: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - -
B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH
(eciu mpeaycMOTPEHO) B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - -
B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH
(ecu mpeayCcMOTPEHO) B B
MPaKTHYICCKAE 3aHATHS (€CIU MPEITyCMOTPEHO) 60 60
B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH
(ecnu IpeLyCMOTPEHO) B B
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe MPaKTUYECKOH MOATOTOBKH
(ecu mpexyCMOTPEHO) ) )
YacoB Ha KOHTPOJIb: - -
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 320
9K3aMEH)
OO61mast TPYI0EeMKOCTh qac 72 72

2.2. Temaruueckuii mjian u cogep:xxkanne yueonoi qucuuminabl OYL.09 Xumus

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HAMMEHOBAHMUE PA3JEJIA JUCHHUIIJIMHBI Bun yueonoi
GoTn* Kos1-Bo yacos
Conepskanne pasjaena (TemMbl) padoThI
Pa3gen 1. OcHOBBI CTPOEHHS BeNieCTBA 6
CTpocHrEe aTOMOB XUMHYECKUX DJICMEHTOB W IIPUPOJIA XUMHICCKOM 1 )
CBS3H P

CoBpeMeHHas MOAETh CTpoeHNs aToMa. CHMBOIMYECKUN A3bIK XUMUN. XAMUYIECKUI 3JICMEHT.
OnekrpoHHast KoHpuUTypanus aroma. Kiaccupukanus XUMHYECKUX JIEMEHTOB (S-, p-, d-3JIEMEHTBI).
BanenTHsbie 2neKTPOHEL. BaneHTHOCTE. DIEKTPOHHAs IPHPOIa XUMUIECKOM CBA3H.
DNEeKTPOOTPHUIATENEHOCTh. BHIBI XUMUYIECKOH CBSI3HM (KOBaJICHTHAS, HOHHAsA, METaJUINYeCKasl,
BOJIOPOZIHAsT) M CIIOCOOBI ee 00pa30BaHUSI.

Pentenne 3amannii Ha UCIIOIB30BAHNE XHMUYECKOH CHMBOJIMKA 1

o . IIp 2
Ha3BaHUI COCTMHEHHH

Pentenne 3agaHnuii Ha UCIIOIB30BaHUE XUMUYECKOM CHMBOJIUKY U HA3BAHUN COCIUHEHHUH IO
HOMEHKJIaType MEXAYHapOAHOr0 COI03a TEOPETHUECKON M MPHUKIAJHON XUMUH U TPUBUAILHBIX
Ha3BaHUH /I COCTABIICHHS XHMUYICCKHAX (DOPMYIT ABYXaTOMHBIX COCTHHECHUH (OKCHIOB, CYyIh(HIOB,
TUAPHUIOB U T.II.) U APYTHUX HEOPTAHUUCCKUX COCAHMHECHHUM OTICIBHBIX KIIACCOB.

IIpakTyeckue 3aaHus Ha YCTAaHOBIIEHHUE CBA3H MEXAY CTPOCHUEM aTOMOB XMMUYECKHUX 2JIEMEHTOB U
MEPUOANIECKUM N3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COSIUHEHUI B COOTBETCTBUH C
nosioxxeHueM Ileprogndeckol CUCTEMBI.




Iepuoanyeckuii 3akon u Tabauna [1.1. Menzeneena | Ilp | 2

Ilepuogmueckas cuctema xumudeckux 31eMenToB . 1. Menzaeneera. @usudecKuii CMbICI
[lepnomnaeckoro 3axona /JI.11. MenaeneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHYECKUX
3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BELIECTB B COOTBETCTBHH C MOJIOKCHHEM
XuUMHYeckoro eMenTa B [lepuoauyeckoii cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYCHUE
ITepuonuueckoro 3akoHa J[.1. Menneneea. IIpornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.

Pemenne mpakTHKO-OpHEHTHUPOBAHHBIX TEOPETHICCKUX 3aJaHIH Ha XapaKTePU3aLNI0 XUMUIECKHIX
a5IeMeHTOB «MeTtauinyeckue / HeMeTaUTNUYeCKUEe CBOUCTBA, JIEKTPOOTPULATEIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUH € UX NIEKTPOHHBIM CTPOSHUEM U TIOJ0KEHUEM B IEPHOAUUECKON CUCTEME
xuMmIdeckux sneMenToB .M. MenneneeBay.

Pazgen 2. Xumuyeckue peakuun 10

Tunbl XUMHYECKUX peakui IIp | 2

Kiaccudukarus 1 TUIIBI XUMHYECKUX PEakuil ¢ yuacTHeM HeopraHudeckux BemecTsB. CocTaBieHue
YPaBHEHHH PEaKIMil COCTUHEHN, PA3JIOKEHH, 3aMEIICHN, OOMEHA, B T.4. PEaKIIHil TOPEHHU,
OKHCJICHUA-BOCCTAHOBICHHUS.

YpaBHEHHA OKHCIIEHUA-BOCccTaHOBNEHMS. CTreneHb okncineHnsa. OKHCINTENb H BOCCTAHOBHTEb.
CocraBneHne u ypaBHUBaHNE OKHCIUTEIbHO-BOCCTAHOBUTENBHEIX PEAKIIMA METOIOM MIEKTPOHHOTO
Oananca. OKHCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PeaKIuH B IPUPOAE, MPOU3BOJACTBCHHEIX MpolLeccax
KU3HEACATENHHOCTH OPTaHN3MOB

KonnuecTBeHHBIE OTHONIEHHS B XUMHH | IIp | 2

KonmuectBennsle oTHONIEHNU B XUMHUHA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XHMHH U PACUEThI 110
YpaBHEHUAM XHUMHAYECKUX peakmuii. Monb kak euHNIIa KOTH4IecTBa BemecTBa. MomspHas macca.
3aKOHBI COXpAaHEHHS MacChl M SHepruu. 3akoH ABoranpo. MonspHbIil 00beM razoB. OTHOCHTENbHAS
IUTOTHOCTB Ta30B. PacueTs! 10 ypaBHEHHAM XHMHUYECKUX PEAKLIUH C UCIIOIb30BAHUEM MacChl, 00beMa
(HOpMaTBHBIC YCIIOBUS) TA30B, KOJIMIECTBA BEMIECTRA.

DJIeKTPONUTHYECKAs UCCOIHAINS U HOHHBIH 00MeH | Ilp | 2

Teopus snexkTponuTHyeckoi gucconuaiu. MIoHbL. DIEeKTPOIHUTHI, HEINEKTPOIUThL. Peakiiuu HOHHOTO
obmena. CocTaBiieHne peakinii HOHHOTO OOMEHa ITyTEM COCTABIIEHHS MX MONTHBIX U COKpPAIIEHHBIX
HMOHHBIX ypaBHEHUH. KMCIIOTHO-O0CHOBHBIE peaknny. 3aJaHnsA Ha COCTaBICHHE HOHHBIX pPeaKIui

JlaGoparopHas pabora “THITbl XUMUYECKUX peakuui” | Ilp | 1

HccrnenoBanue TUIIOB (TTO COCTaBY M KOJMYECTBY MCXOAHBIX M 00Pa3yIOMMXCs BEIIECTB) U IPU3HAKOB
XUMHYECKHX peakiuid. [I[poBeneHue peakiinii HOHHOro 0OMeHa, OIpeielICHIE CPeibl BOJHBIX PACTBOPOB.
3ajaHus Ha COCTaBICHUE HOHHBIX PEaKIIHM.

KonTponpHas pabora | IIp | 1
CTpoeHHe BEIIeCTBA U XUMUYIECKHE PEaKIIiu.

CamocrosiTesnpHas padoTa CTy/IeHTa CP | 2
Pazgen 3. CrpoeHue M CBOHICTBA HEOPraHMYECKHUX BellleCTB 20
Kiaccudukanus, HOMEHKIIaTypa U CTPOCHHE HEOPTaHUIECKUX ip ’
BEIIECTB

IIpenver Heopranmueckor xumun. Knaccnuxanns Heopraanueckux BemecTs. [IpocTeie U cliokHbIE
BeniecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEIECTB (OKCHIBI, THAPOKCHIbI, KHCIOTH, coiu). B3anMmocsa3p
HEOPraHMYECKUX BEHIECTB. ArperarHble COCTOSIHMS BeniecTBa. Kpucramnmmdaeckue u amopgHbIe
BeIIecTBa. THITBI KPHCTAIUTMYECKAX PEIISTOK (aTOMHast, MOJIEKYIsApHas, MOHHAs, METAJUTMYECKas).
3aBUCHUMOCTH (PU3UIECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAUTMIECKON peIIeTKH. 3aBUCHMOCTh
XUMHYECKOW aKTHUBHOCTH BEIIECTB OT BUAA XMMHUUYECKOHN CBSI3U M THIIA KPUCTAIUINIECKOH pEIIeTKH.
[puurHBI MHOTOOOpA3Us BELIECTB.




Homenknarypa HeopraHu4eCcKUX BelllecTB. Pelienye npakTuueckux

3aJaHuH Op 2

Homenknartypa HeopraHU4eCKUX BEIICCTB: HA3BAaHHUE BELIECTBA MCXOASA U3 UX XUMHUUYECKOH (HOPMYJIBI
AJIF COCTaBIICHNE XUMHYECKOH (DOPMYITBI ICXOAsI M3 Ha3BaHWsA BemecTBa o MexayHapoaHon (MIOITAK)
WM TPUBHAJIBHON HOMEHKIIATypE.

Pemenne npakTudeckux 3aAaHni 10 KiIaccu(pukanun, HOMEHKIAType U XUMHAYECKUM (opMyIam
HEOPTaHMYECKUX BEIIECTB PA3INIHBIX KJIACCOB (YrapHBIN ra3, yIIEKUCIbII ra3, aMMHakK, TaleHas
W3BECTh, HETAIICHAs! H3BECTh, ITUTHEBAs CONA M IPYTHX): Ha3bIBaTh U COCTABIATH (DOPMYITBI XUMHIECKHX
BEIIECTB, ONPENENATh IPUHAUICKHOCTD K KIIacCy.

Herounnku xumudeckoil napopmaruu (cpeacTs MaccoBoit nH(popmanuu, cetb MaTEpHET M ApyTHE).
[ouck nHpOpPMAIIK IO HA3BAHUAM, HACHTH(PHUKATOPAM, CTPYKTYpHBIM (popMmyiam

DU3UKO-XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BeecTB. MeTauibl. IIp 2

Mertamier. O0nue GusndecKue ¥ XUMHIECKUE CBONMCTBA MeTauIoB. CriocoObI motydeHus. 3HauYCHHE
METAJIJIOB M HEMETAJLJIOB B TIPUPOJIC U KU3HEACATEIILHOCTH YelToOBeKa U opranu3MoB. Koppo3us
METAJIIOB: BUJBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HH.

Hewmeramsl. | Ip | 2

Hewmeramtsr. O0mue ¢pu3maecKkine H XUMAYECKAE CBOMCTBA HEMETAIIIOB. | HITMIHEIC CBOMCTBA
HemeTaiuoB [V— VII rpymm. Knaccudukarnus 1 HOMEHKIIaTypa COSAHHEHUH HeMeTa/ioB. KpyroBopoTs!
OMOTE€HHBIX DJIEMEHTOB B MIPHPOJIE

XUMHYECKIE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB IIp 2

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIISCTB (OKCHUIOB, TUAPOKCH]IOB, KHCIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB IMPOCTHIX BEIIECTB, BOIOPOIHBIX COCAHHCHHH,
BBICILIUX OKCHUIIOB U THAPOKCH/IOB

CocraBneHue ypaBHEHHI XUMHYECKAX PEaKIUi C yIacTHEM MPOCTHIX

11 2
1 CJIOKHBIX HCOPraHUICCKHUX BCIICCTB P

CocrapneHre ypaBHCHHN XUMHYECKUX PEAKIIUHA ¢ yIACTHEM TIPOCTHIX U CIIOKHBIX HEOPTAHHIECKUX
BEIIECTB: METAJUIOB U HEMETAIIOB; OKCHJIOB METAJUIOB, HEMETALIOB U aM()OTEPHEIX AIIEMECHTOB;
HEOPTraHWIECKUX KUCIOT, OCHOBAHHH U aM(POTEPHBIX TUAPOKCUIOB; HCOPTAHNIECKUX COJICH,
XapaKTEepU3YIOIIUX UX CBOMCTBA.

PelieHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHNI Ha CBOMCTBA, COCTaB, MONy4YEHUE U
0e301acHOe UCTIONB30BAHUE BAKHEHIIIMX HEOPTaHHYECKUX BEIIECTB B OBITY U MPAKTHIECKON
JeATENIbHOCTH YeJIoBEeKa

CamocrosaTensHast paboTa CTyAeHTa CP | 8
Paznen 4. CTpoenne u CBOICTBa OPraHMYeCKHAX BEIIECTB 24
Knaccudukanms, crpoeHre 1 HOMEHKIIaTypa OPraHUIeCKUX BEIICCTB IIp 2

IlosiBneHue U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [IpeameT opranuyeckoit xumMuu. Mecto u
3HAQYEHUE OPraHNYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHUYECKOE CTPOEHUE KaK MOPSI0K COSIUHEHHS aTOMOB B MOJIEKYJIE COLIACHO UX BAJICHTHOCTHU.
OCHOBHBIE TTOJIOKEHHS TEOPHU XUMHUYIECKOTO CTPOSHHUS OpraHndIecKux coeaquaeHnid A.M. bytiieposa.
YriepomHBIi CKENEeT OPraHNYECKOH MOJIEKYIbl. 3aBUCHMOCTH CBOMCTB BEIIECTB OT XUMHUYIECKOTO
cTpoeHHs MoteKyn. Mizomepus u H30Mephl.

[NonsTHe 0 pyHKUMOHANBHOH rpyme. Pagukan. [IpuHIHIIEI KIaccHpUKAIMKA OPTaHHYECKIX
coelMHEeHUH. MexiyHapoaHasi HOMEHKIIATypa U TPUHIUIIBI HOMEHKJIATypbl OPraHUYECKUX COCOUHEHUN.
[MousATHE 00 a30TCOMEPIKANIMX COSTMHEHUSX, OMOIOTHYECKH aKTUBHBIX BellecTBax (yIieBoax, KHupax,
Oenkax | Jip.), BEICOKOMOJICKYJIIPHBIX COCTUHEHUAX (MOHOMED, TIOIUMEP, CTPYKTYPHOE 3BSHO).




HomeHnknatypa opraHu4ecKuX COeAMHEHUH OTAEIbHbIX KIIaCCOB.

CocraBieHne CTpyKTypHBIX (GOpMYI Lp 2

HomenknaTtypa opraHndecKiuX COSAMHEHHH OTAETbHBIX KJIACCOB (HACHIIIIEHHBIE, HEHACBHIIICHHBIE U
apoMaTU9eCKHE YIIICBOAOPOIbI, CIUPTHI, (DEHOINBI, allbICTH/IbI, KETOHBI, KAPOOHOBBIC KHCIOTHI | JIp.)
CocraBieHune MONTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (JOPMYIT OPTaHUIECKIX BEIIECTB OTAEIBHBIX
KJIACCOB, MCITOJIB3YsI UX HAa3BaHUA IO CUCTEMAaTHUECKON U TPHBHAIILHOW HOMEHKIIAType (3THIIEH,
aleTUIICH, NIALEPHH, (eHo, (PopMabIeTHl, yKCyCHas KHCIIOTa, IIHITHH). PacaeTs! nmpocreiimeit
(hopMynBI OpraHUYecKOH MOJIEKYIbI, HCXO/S U3 SIEMEHTHOTO cocTaBa (B %)

IIpenenbHble, HENPEAEIbHBIE H APOMATHYECKUE YIIIEBOAOPOABL | IIp | 2

OU3UKO-XUMHUIECKIE CBOMCTBA OPTAHMICCKUX COCTMHCHUI OTAEIBHBIX KIIACCOB (0COOEHHOCTH
KiaccuUKaIi ¥ HOMEHKIIATypPhl BHYTPH KJIacca; TOMOJIOTHYECKUN psal v 0011ast Gopmysia; H30Mepus;
(usmIecKre CBOMCTBA; XUMUIECKHUE CBOCTBA; CIIOCOOBI MOTyICHHUS ):

— IpenenbHBIC YIIICBOAOPOABI (AIKAaHBI M MUKIIOATKAHEL). [ OpeHre MeTaHa Kak OIMH U3 OCHOBHBIX
ACTOYHHKOB TETIa B IPOMEIIUIECHHOCTH B ObITY. CBOMCTBA MPHPOTHBIX YIIIEBOIOPOAOB, HAXOKICHUE B
MIPUPOJIE U TPUMEHEHHUE aJIKAHOB;

— HeTpe/IeibHbIC (aJIKSHBI, aJIKUHBI U aJIKaIUEHBl) H apOMaTHYEeCKIE yriieBoA0poabl. [opeHue anerusieHa
KAaK HCTOYHHK BHICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIs1 CBAPKH H PE3KH METAJIIOB.

Kucnoposmconepskarue coequHeHUs | Ilp | 2

— KHCIIOPOJCOAEpIKAIIE COeANHEHHS (CIUPTHI M (HeHOIIBI, KApOOHOBBIE KUCIOTHI U 3(UPbI, alIbICTHIbI 1
KETOHBI, )KHPHI, yriieBosl). [IpakTideckoe MpruMeHeHHE 3TIIICHINIMKOISA, DIHIEPHHA, (eHOoIa.
[Mpumenenue popmanbaernia, aneraibIeruia, yKCyCHOH KHCIOThL. MBUTa KaK COH BBICIIAX
KapOOHOBBIX KUCIIOT. MoroIue CBOICTBa MbLIIA.

A3zoTcomepKanyie COCAMHEHHUS | IIp | 2

— a30TconepIKane CoeNMHeHN (aMIUHBI H aMHHOKHCIIOTHI, OeIKH). BEICOKOMOIEKYIspHBIE COSHHECHHUS
(cuHTeTHUECKHE N OMOIOTHYECKH-aKTHBHEIC). MOHOMED, TTONIHMeEp, CTPYKTYPHOE 3BEHO.
ITonumepusanus 3TUIEHa KAK OCHOBHOE HAIIPABICHUE €T0 UCIOJIB30BAHUS.

I'eneTH4eckas CBsI3b MeX Ay KIacCaMU OPraHHYEeCKUX COSAUHEHHH.

CBoO#iCTBa OPTaHUIECKUX COCAMHECHUN OTACIBHEBIX KJIACCOB | IIp | 2

CBolicTBa OpraHMYECKUX COCTMHEHHH OTAECIBHBIX KJIACCOB (TPUBHANIbHAA H MEXTyHAPOIHAS
HOMEHKJIaTypa, XUMHYECKHE CBOWCTBA, CITOCOOBI MOMYYEHH): IpeeIbHbIC (aTKaHbl U UKIOAIKAHBI),
HeIpe/eNbHbIE (AIKEHBI, aIKUHBI ¥ aJIKaJFeHBI) 1 apOMaTHYECKHE YITIEBOAOPOIBI, CIIUPTHI M (PEHOIIEI,
KapOOHOBBIE KHCIOTHI U 3(UPBI, aTbJIeTUIbI U KETOHBL, AMUHBI 1 aMHHOKHUCIIOTHI, BEICOKOMOJICKYJISIPHBIC
coeqMHECHMs. 3aJaHNs1 Ha COCTABICHNE YPaBHEHHI XUMHUYECKUX PEaKIUN C yIaCTHEM OpTraHHIeCKUX
BEIIECTB HA OCHOBAHHUH UX COCTABA U CTPOCHHUS.

CocraBieHue CXeM peaKui | IIp | 2

CocraBieHne cXeM peaxiii (B TOM YHCIIE IO TPEIIOKEHHBIM IIEoYKaM ITPEeBpaIieHnii),
XapaKTePU3YIOIIIX XUMHUECKIE CBONCTBAa OPraHMYCCKHX COCIMHEHUH OTAEIBHBIX KJIaCCOB, CIOCOOBI MX
MOJIyYEHHs M Ha3BaHUE OPTaHUYECKUX COCAMHECHUI 110 TPUBUAIBHON UIH MEXyHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKIIATypeE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUM HAa CBOMCTBA OPraHUYECKHUX
COEIUHEHUH OTJENIBbHBIX KJIACCOB.

Jlabopatopras pabora “IIpeBpamieHnst OpraHMYeCKUX BEIIECTB MPH

" Hp 2
HarpeBaHuu".

ITony4eHnue sTuneHa U U3y4YeHUE €ro CBOMCTB. MoaeIupoBaHUe MOJIEKYII U XMMHUYECKUX IIPEBpAIlCHUH
Ha IpUMepe 9TaHa, DTUJICHA, alleTUIeHa U Jp.

Unentudukanms opraHn4ecKux BEIIECTB, UX 3HAYCHUE U

< 11 2
NPUMCHCHHUC B OBITOBOM JACATCIIbHOCTH YCJIOBEKA P

Buooprannueckue coenunenus. [IpaMeneHne 1 OHonorunieckas poib yrieBogoB. OKHCICHHE YIIICBOIOB
— HCTOYHHK 3HEPTHH KHUBBIX opraHn3MoB. O6nacTi npuMeHeHHs aMHHOKHCIOT. [IpeBpamienns Oenkos
UM B opranusme. buonorudeckue dynkiuu 6enkor. buonornyeckue GyHkimnu sxupos. Poib
OpPraHN4ecKOd XMMHH B PELICHUH MTPOOIEM ITHIIEBOH OE30MaCHOCTH.




I/I)IGHTH(l)I/IKaHI/ISI OPraHUuvYCCKHUX BCHICCTB, UX 3HAYCHUC U

o II 2
NMPUMCHCHHEC B IIPOU3BOACTBEHHOU NCATCIBHOCTH YCJIOBCKA p

Posp opraHuveckoil XuMHUH B PELICHHH MPOOIEM SHEPreTHUECKOH 0e301acHOCTH, B pa3BUTHH
MEIHIIMHBI, CO3IaHNN HOBBIX MaTepHaJIOB, HOBBIX NCTOYHHUKOB DHEPTUH (aJBTEPHATHBHBIC HCTOYHNKH
sHeprun). OmacHOCTh BO3/IEHCTBHUS HA KHUBBIE OPTAaHU3MbI OPTaHNIECKUX BEIIECTB OTACIBHBIX KIACCOB
(YyrmmeBoopoIbl, CIUPTHI, (PEHOITBI, XJTIOPOPTaHWIECKUE TIPOU3BOAHBIE, ATbAETH/IBI U JIP.), CMBICT
MOKas3aTessd NPeaeNIbHO JOMYCTUMOM KOHIIEHTpaIUH.

JlaGoparopHas pabora: “Unaenrndukaims OpraHMueCKUX COeTUHEHHIT

» IIp 1
OTICIBHBIX KJIACCOB

UnenTudukanns opraHMueCKIX COSTUHEHNUH OTACTBHBIX KIIaCcCOB (Ha MPUMEpPE albJCeTHI0B, Kpaxmara,
YKCYCHOM KHCIIOTBI, OEJIKOB H T.II.) C HCITOIb30BaHNEM UX (PH3HKO-XHMMHYESCKHX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peaknui. Jlenaryparus Oenka npu HarpeBaHuu. L{BeTHBIE peakny OEIKOB.
B03HMKHOBEHHE aHAIUTUYECKOTO CUTHAJIA C TOUKU 3PEHUS XUMHUYECKUX MPOLECCOB MPU NPOTEKAHUHI
Ka4eCTBEHHOH peaKIiH, TO3BOIAIONMEH HACHTH(UINPOBATH ITPETI0KEHHBIE OPraHMIECKIE BEIECTRA.

KonTponeHas padora | IIp | 1
CrtpykTypa 1 CBOWCTBA OPTaHHYECKHUX BEIIECTB

CamocTositenpHast paboTa CTyaeHTa CP | 2
Pazgen 5. Kuneruueckue 1 TepMOAUHAMHUYECKHE 3AKOHOMEPHOCTH 4

NMPOTECKAHUA XUMHICCKHUX peaxum‘i

CRUPOUCUTE XUMHYICURNX PDUARITNH.

IIp | 2

CKOpOCTh peaKIHH, €¢ 3aBHCUMOCTD OT Pa3IHYHBIX (PaKTOPOB: MPUPOJBI pearnpyroliX BEIIeCTB,
KOHIICHTPAIIMU PearHpyroIiX BEIIECTB, TEMIIEPATyPhl U IUIOMIA(H PEAKIIHOHHON TOBEPXHOCTH.
TerutoBbie 3¢ GEKTH XUMAYECKHX PEaKIHi. DK30- H YHIOTCPMHYCCKHE, PEaKIIHH.

O6paTnMOCTh peaKIuii.

XUMHYECKOE PABHOBECHE | IIp | 2

XUMHUYECKOE PABHOBECHE U €TO CMEIISHHE MO ACHCTBUEM Pa3IMIHbIX (PaKTOPOB (KOHLCHTPALIUS
peareHTOB WM MPOAYKTOB PEaKINH, JaBlICHIE, TEMITEpaTypa) I CO3MaHMs ONTHMAIBHBIX YCIOBHH
IpoTeKaHus XuMu4deckux npoueccos. [Tpunnun Jle Ilarense.

Paznen 6. PacTBopsl 4

ITonsiTUE O pacTBOpax IIp | 2

PactBOpenne kak ¢puznKo-xumMmaeckuii mpomecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PaCTBOPOB.
PactBopumocTs. MaccoBas 1ot pacTBOpPEHHOrO BeriecTBa. CMBICH MOKa3aTess IPeaeabHO JOIIYCTUMOM
KOHIICHTPAIMH ¥ €r0 UCTIONb30BaHHUE B OL[CHKE SKOJIOTHIECKOH 0€3011aCHOCTH.

IIpaBuna HKOIOTHYECKH LIEIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYHLOBOH EATEINBHOCTH B LEIIX
COXPAHEHMS CBOETO 3[J0POBbs U OKPY>KAOILEH NPUPOAHON CPEIbl; ONTACHOCTh BO3ACHCTBUA HA JKUBBIE
OpraHu3Mbl OpPEAEICHHBIX BELIECTB.

Pemenne mpakTHKO-OpUCHTHPOBAHHBIX PACUCTHBIX 3aaHUI Ha paCTBOPBI, HCIONb3yeMbIe B OBITOBOW U
MIPOM3BOACTBEHHON JCATEIHPHOCTH YEI0BEKa.

HUccnenoBanue cBoiicTB pacTBopoB. JlabopaTopHas paboTa

IIp 2
«[IpuroroBneHne pacTBOPOBY.

[puroroBnenne pacTBOPOB 3aTaHHON (MaccOBOH, %) KOHLIEHTPAIHH (C TIPAKTHKO-OPUEHTUPOBAHHBIMH
BOIIPOCAMH) W ONIPEIEIIEHNE CPE/Ibl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB.

Paszznen 7. Xumus B ObITY U HPOH3BOACTBEHHOM eATEIbHOCTH )
yesoBeka IlpodeccnonanbHO-0pHEHTHPOBAHHOE CO/IEPKAHUE

Xumusi B ObITY U IPON3BOJICTBEHHOH JISSITEIBHOCTH YEIOBEKA IIp | 2

Hogeiinme mocTIKEHHS] XHMIIECKON HAYKU M XUMHYECKO# TexHOIOTHH. PoJib XuMun B 00ecredeHIH
9KOJIOTHYECKOH, PHEPTeTUIECKON M MUIIEBON 0€30I1acCHOCTH, Pa3BUTHH MEAULUHEL [IpaBuiia moucka u
aHaJIM3a XUMUYCCKOW HH(GOPMAITHK U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHasi U y4eOHO-HAYIHAas
JUTEparypa, cpeacTBa MaccoBoi nHdopmaiuu, cetb UHTEpHET).

3agér 2

JuddepenumpoBaHHEblii 3a4eT 3a0 ‘ 2

HpOMe}KYTO‘IHaSI arTeCTalmA 110 JUCITHIIIIUHE.




* - Jex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvuas paboma; JIP —

nabopamopmbvie pabomol.

3. YCJOBUA PEATIM3ALINUA ITPOTI'PAMMBI INCIHUAITIJIMHBI
3.1. TpeGoBaHusI K MUHMMAJIbHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecIe4eHUI0

s peannsanuy mporpaMmel y9eOHOM TUCITUILIMHEI TPEXyCMOTPEHBI CIICIHAIbHbIE TOMEIICHHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTebHOM MPOTPAMMBI CIIELUATBHOCTH.

Tabnuya 3. Mamepuanbrho-mexnuueckoe obecneyerue OUCYUNIUNbL

Tun aynuropun

OcHauleHne ay1uTOpUU
Cnenunajn3upoBanHoe yuedHoe oGopyaosanue, [10 u matepuansi
AJI5l OCBOEHMSI IHCIMILUIHHBI (IIPH HE0OX0AUMOCTH)

VYuaeOHast ayquTopus st
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPaKTHYCCKUAX 3aHITHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBHUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu

KoMITIekT criernain3upoBaHHON MeOelin, MapKepHas JI0CKa,;
kadeipa; aBTOMaTH3HPOBAaHHOE pabouee MECTO MPEnoaaBaTeIs:
kommbroTep AMD Ryzen, moruTtop LCD 24" Philips, untepakruBras
rmaHens 86", UMeeTcs BBIXOM B MHTEPHET

[IporpammHuoe obecneuenne: OnepanuonHas cuctema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousHeca - CTaHapTHBIH

VYuebOHas ayquTopus i
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX pador,
FPyHNHOOBBIX U UHIUBUIyAJIBHBIX
KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOU
arTecTaluu
(KommiproTepHBIit Ki1ace)

KomruiekT crienuan3npoBaHHOM MeOein; T0CKa ayiuTOpHas
MeJIoBast, aBTOMAaTH3MPOBaHHBIE paboune MecTa (IPoIeccop He HIKe
Intel Core 15, oneparuBHas namsith 06bemMom He meree 16Gb;(SSD
500 GB HDD 1 TB); npoexkrop EPSON, npoekiuoHHbI#H SKpaH,
HUMEETCS BBIXO/I B HHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHgapTHBIA

AynuTopust sl CaMOCTOSTEIbHON
paboTHI 00yHAFOIIIXCST

KommutekT cneunanusuposanHoi mebenu; Tenesusop LED LG 42"
aBTOMAaTH3MpPOBaHHBIE paboune MecTa (mponeccop He Hike AMD
Ryzen, oneparuBnas namsath o0bemom He meHee 8 I'6; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BBIXOJ] B MHTEPHET
[IporpammHoe obecneuenne: OnepanuonHas cuctema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaHapTHBIH

3.2. Uudopmanuonnoe odecrieueHne 00yueHust
Ilepeyennb pexkomenayeMbIX yueOHbIX u3ianunii, UnTepHer-pecypcoB, 1ONOTHUTEIbHOM

JINTEPaTypPbl

Ocnosuvle UCmOYHUKU:

1. Epoxun FO. M. Xwumus. 3agaun u ynpakaeHust : YdeOHoe nmocobue g crynenToB CIIO.

- MockBa: Axagemms, 2021. - 288 c. - Tekct

snexTponnbiii. - URL: https://academia-

moscow.ru/catalogue/4831/539623/

2. Epoxun IO.M. Xumust: 3agaun u ynpaxHenus : YdueOHoe mocobue mnst CITO. - Mockaa:
Axanemus, 2021. - 282 c. - Teker : anextponHsIil. - URL:




3. Huxomsckuit A. b., CyBopoB A. B. Xumus : y4eOHHK U MPAaKTHKyM Ui cro. - MockBa:
FOpaiit, 2023. - 507 ¢ - Texker : snekrponnsii. - URL: https://urait.ru/bcode/513537

4. Tabpuenssu O.C., Octpoymor W.I., CmagkoB C.A., Jleskmn A.H. Xumms. 11 kmacc.
VYriryOnénusiit ypoBeHs : YueOHuk. - Mocksa: AO "UsnarensctBo "IIpocsemenne”, 2022. - 435
c. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/document?1d=432797

5. Xumms. 10 xmacc. YryOnénueni ypoBeHp : YueOHmk. - MockBa: AO "U3nmarenscTBo
"ITpocemenue", 2022. - 400 c. - Tekct : smexrponHbId. - URL: https://znanium.com/catalog/
document?1d=432796

,ZZOI’ZOJZHleefleble UCMIOYHUKU.

6. Jlebener 0. A., ®anees I. H., T'ony6es A. M., [llanoan B. H., CrenanoB M. b. Xummust.
3amauauk : Yuebnoe mocobme st CIIO. - Mocksa: HOpaiit, 2022. - 236 ¢ - Texker :
snektpoHHbIA. - URL: https://urait.ru/bcode/491053

7. Jlebenes FO. A., @anees I. H., TomybeB A. M., llanosan B. H. Xumus : YueOuuk s
CIIO. - Mocksa: FOpaiit, 2022. - 431 ¢ - Tekcr : anexrponnsii. - URL: https://urait.ru/bcode/
491035

Pecypcol ungpopmayuonno-menexommyHukayuorHol cemu « inmepremy».

1. ObC PYJIH u croponnue 9BC, Kk KOTOPBIM CTYyAEHTHI YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- OBC «Academia-library» https://academia-moscow.ru/

- OBC Znanium https://znanium.ru

- DnexTponHo-6ubnoreynas cucrema PYIH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pasosarenprast mardopma KOpait https://urait.ru

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/



Memoouueckue mamepuanvt 015 00yUaAOUUXCS

dopmMupoBaHHUEe COAEPKAHNS yUCOHON TUCIUIUIHHBI OCYIIECTBIIICS HA OCHOBE CIIEIYOLTIX
MPAHIUIIOB:

- y4eT BO3PaCTHBIX 0COOCHHOCTEN 00yJaronIixcs,

- IPaKTHYECKasi HAIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIBHBIH TTOIXO

- (opmupoBanme 3HaHUH, KOTOpBIe 00ecredaT 00yHIarOIUMCS KOJUIEPKA YCIICHIHYIO alalTalnuio
K IIPOo(heCCHOHAIBHON JeSITETbHOCTH.

CamocrosiTenbHas paboTa CTyICHTa SBISIETCS. KITFOYEBOM COCTABIIONIECH yueOHOTO Tporecca,
KOTOpast ompeaersieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWN, IPUEMOB IT03HABATEIIBHOM
JEeSITEIBHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUECKOM pabore.

[TpaBUIBHO CIUTAHMPOBAHHAS M OPTaHU30BaHHAs CAMOCTOSTEIbHAs paboTa CTyJIeHTOB
MO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpoliece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/IaHUIO MHTEpeca K N30paHHO# MpoheCCUu 1 OBIAJICHUIO €€ 0COOCHHOCTSIMU;
-IIPUOOIIUTE CTYACHTA K TBOPYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO] K 00yUSHHIO.

[Tpu oprarn3anyy caMOCTOSATENIFHOW PaOOTHI CTYCHTOB B Ka4€CTBE METOIOIOT HUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBINA MOX0/, KorJa 00yueHrne OpueHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHHH pemaTh He TOJIBKO THIIOBBIE, HO W HETHITOBBIE 3aJja4H, KOTJ[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HMHUIIMATUBY, 3HAHHSI, yMEHUS U HaBBIKH,
MOJTYYECHHBIE TTPH U3Y4YE€HUH KOHKPETHOW JHCLIUTUIHHEL.

Y4eOHO-MeTOoAMYECKUE MaTepHAITbl [UISI CAMOCTOSTEIBHON paOoThI 00yJaOIIHXCS
pa3MemaTcs B COOTBETCTBUU C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaebHOM mopTarre.

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KoHTposb 1 olleHKa pe3ybTaToB OCBOSHUS AUCHUIIIMHBI OCYIECTBIISIETCS MpenojaBareieM B
Tponecce NpoOBEACHHS NPAKTHYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIIIOIHEHUS
00y9arOITIMICS WHAWBH/TyaTbHBIX 33 JaHHMA.

Tabnuya 4. Konmpons u oyenka pe3yiomamoeg 0c80eHUs OUCYUNTUHBL

PesyabraThl 00yueHust
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS)

®opMBbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yJIbTaATOB 00yuYeHusl

Ananus u OLICHKA BBIIIOJTHCHUS
WHIUBUAYATbHBIX 3aJaHUN, PACYCTHBIX PadoT,
ONpoC, TEMAaTUYECKUN IUKTAHT,

KOHTpOJIbHAsI paboTa, MPAKTHYECKUE 3aHATHUSA,

3HaHu:

- 0 XUMHWYECKON COCTAaBIIAIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIU
XMMHU B IO3HAHWU SBICHUN PUPOABI, B

(GOopMHpPOBaHNM MBIIUIEHHS U KYJIBTYPBI JOMaIIHUE paboThI, KOMIIBIOTEPHOE
JJMYHOCTH, €€ CI)YHKHI/IOHH.J'[BHOI‘;I rpaMOTHOCTH, TECTUPOBAHUE, B3aI/IMOKOHTpOJ'[b u
HEOOXOMMMOM JUIsl PLLICHNUS IPAKTHYECKUX CaMOKOHTpPOJIb  cTyaeHToB. IlomHota ©
3a/1a4 ¥ SKOJIOTHYECKA 000CHOBAHHOTO IPaMOTHOCTh  TIOATOTOBICHHBIX  JOKJIAJIOB,

OTHOLIEHUS K CBOEMY 3[0POBBIO U IIPUPOIHON

cpere.

COOOIIEHUH, TIPEe3CHTALIHIH.




VYMeHwus:

- BBIABIISITH XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX [TOHATHHI, IPUMEHSATH
COOTBETCTBYIOIIUE MOHATUS IPU ONUCAHUU
CTPOEHUSI U CBOMCTB HEOPTaHUYECKUX U
OPraHMYeCKHUX BEIIECTB U UX MPEBPAILICHUN;
BBISIBJISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
TOHATHUSIMH U MPEICTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX MPEJIMETOB;

- UCTI0JIh30BaTh HAMMEHOBAHUSI XUMHYCCKUX
COCIMHEHUH MEXIYHApOJHOIO CO3a
TEOPETUYECKON U MPUKIIAJTHON XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BAXKHEHIINX BEILIECTB
(aTHIICH, alleTUIIEH, TTIUHEPUH, (HEeHOII,
(dbopmanbaeru, yKCycHas KHUCIIOTa, TIHITHH,
yrapHsbIi ra3, YINIEKHUCIIBIN ra3, aMMHaK,
ramieHasi U3BeCTb, HETalIeHas H3BECTh,
MMUATHEBAS COJIA U APYTHX), COCTABIATh
(hopMyITbI HEOPTaHUYECKUX U OPTAHHIECKUX
BEILIECTB, YPABHEHUS] XUMUYECKUX PEAKLUM,
OOBSICHSITh HX CMBICIT; TIOITBEPKIATh
XapaKTEepHbIE XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU KCIIEPUMEHTAMU U
3alUCSIMU YPaBHEHUN XUMUYECKUX PEaKLINi;

- YCTaHaBJIMBaTh MIPUHAJIEKHOCTh U3YUEHHBIX
HEOPraHUYECKNX U OPraHUYECKUX BEILECTB K
ONpe/IeJIECHHBIM KJIacCaM U rpymnaM
COCIMHEHUH, XapaKTePU30BaTh UX COCTaB U

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE




IIpakTryecknii ONbIT: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a

- CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas NCSITeIbHOCTRI0  OOYyYAIONIUXCS, AaHAJU3 |
BKIIFOHACT. OCHOBOIIOJIATarOIIUEC IMOHATHUSA OIICHKa OITUMAaJIbHOCTH METOoHda pemeHI/m
(XMMUYECKUN SJIEMEHT, aTOM, IEKTPOHHAS 3a71a4, BBITIOJTHEHUE Hu 3alnTa
obomouka aroma, s-, p-, d-3JIeKTPOHHBIC WHMBUYaIbHBIX 3aJaHUMH.

opOuTanu aToMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIIEHOCTD,
CTEINeHb OKHUCIICHUS, XUMUIECKasl CBA3b, MOJIb,
MOJISIpHAs. Macca, MOJISIPHBINA 00beM,
YIIEPOIHBIN CKeleT, (pyHKIIHOHAIbHAS TPyIIa,
panuKai, H30MepHs, H30MEpHI,
TOMOJIOTHYECKHUH Psijl, TOMOJIOTH,
YIJIEBOJOPO/IBI, KUCIOPO/- M A30TCOEPIKALIHE
COCIMHEHUS, OMOIOTHUECKU aKTHBHBIC
BemecTBa (yIIeBObl, JKHPBI, OEITKH), MOHOMED,
MOJIMMeEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC COCIMHEHHUS,
KpHUCTaJUTMIECKast PemIeTKa, TUITbl XHMHYCCKUX
peaknuii (OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIE,
9K30-1 SHJIOTEPMUYECKHE, PEAKIIUU MOHHOTO
0o0OMeHa), pacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, SJCKTPOITUTHIECKAS
JMCCOLMANNs, OKUCIUTENb, BOCCTAHOBHTEIIb,
CKOPOCTHh XUMHYECKON PEAKIINU, XUMUIECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OpPraHHISCKUX
BeniectB A.M. Bytneposa, Teopust
SICKTPONUTHICCKON JINCCONUAITHH

5. KOMIIETEHIIUA OBYYAIOHEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Iud Pe3yabrarsl (KOMIeTEHHH)
P OcHoBHbIE OKA3aTeJIU Pe3yJIbTATOB NOATOTOBKH
OK 01 Boi0uparp cnoco0bl penrenus 3a1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
’ NPUMEHUTEJIBHO K PA3JIHYHBIM KOHTEKCTAM

3HaTh:

aKTyaJbHBIN NPO(eCCHOHANBHBINA M COLUANBHBII KOHTEKCT, B KOTOPOM IPUXOIAHUTCS paboTaTh U KUTh;
OCHOBHBIC HCTOYHUKY MH(OpMALIUK U pecypchl UTs peieHus 3a1ad U IpobiieM B IpodeccHoHaIbHOM 1/
WTH COLTUAIEHOM KOHTEKCTE;

AJITOPHUTMBI BBITOJIHEHUS paboT B MPO(ECCHOHABHON M CMEXHBIX 00JIaCTsX;

METOBI paboThI B TPO(eCcCHOHATBHON U CMEXKHBIX cdepax;

CTPYKTYpY ILIaHa JUTS PEIICHUS 3a1a4;

MOPSIIOK OLICHKH PE3yIBTATOB PELICHU 3a1a4 MPO(ECCHOHATBEHON IeATEIbHOCTH.




YMeTh:

pacrno3HaBarh 3a1a4y W/iid mpodieMy B podeCCHOHATBHOM U/HITH COIUATBHOM KOHTEKCTE;
aHAJIM3UPOBATH 3a/1a4y 1/HIIA IPOOIEMY | BBIACSATEH €€ COCTABHBIC YaCTH;

ONPEACIATH ATAlbI PELLIEHUS 3a1a4H;

BBUIBIISITH U 3((hekTrBHO HCcKaTh HHPOPMAIIHIO, HEOOXOAMMYFO /ISl PEIISHHUs 3a1a49K U/ UIH MPOOIIEMBI,
COCTAaBIATH IIaH JCHCTBUS,

OTIPEACTISITh HEOOXOAUMBIE PECYPCHI;

BJIAJIETh aKTyaJbHBIMUA METOAMH PabOThI B PO ecCHOHaIBbHON 1 CMEKHBIX chepax;

peanu30BBIBATH COCTABICHHBIN IIJIAH;

OIICHHMBATH PE3YJILTAT U TOCIIEACTBUSA CBOUX JICHCTBHI (CAMOCTOATEIIBHO MITU C TOMOIIBIO HACTABHUKA).

CopnelicTBOBAaTh COXPAHEHHIO OKPYKAIOILEH cpe/ibl, pecypcocOepesKeHUIo,
OK 07. NPHMEHATH 3HAHHSA 00 H3MeHeHHH KJINMAaTAa, IPHHIMIBI 0epesKIuBoro
NMPON3BOACTBA, 3PPeKTHBHO AeiiICTBOBATH B YPe3BbIYaNHBIX CHTYAHAX

3HaTh!

MIpaBHJIa YKOJIOTHYECKOI 0€30aCHOCTH IPH BeIEHUH NMPO(eCcCHOHANBHOMN IeATEIEHOCTH;
OCHOBHBIE PECYPCEHI, 3a[IcHICTBOBAaHHBIE B TPO(ECCHOHANBHON EATENEHOCTH,

ITyTH 00eCIeueHus pecypcocOepexeHus;

MPHHLUIIBI OEPEKITUBOTO TPOU3BOICTBA;

OCHOBHBIE HAaNPABJICHH U3MEHEHUS KITHMAaTHIECKUX YCIOBUN PErHOHa.

YMetsb:

co0IoIaTh HOPMBI 3KOJIOTHYECKOH 0€30MacHOCTH;

OIIPEIeISATh HAIPABICHHSI PecypcocOepekeHrs B paMKax NpodecCHOHAIEHOW AATSIBHOCTH MO
CIHEIHAIEHOCTH, OCYIIECTRISITE PAbOTy C COONIOICHUEM TIPUHIIUIIOB OEPEIKITHBOTO IPOU3BOJICTRA;
OpraHU30BBIBATH MPO(ECCHOHANBHYIO ACATENFHOCTE C YIETOM 3HaHUH 00 N3MEHCHHH KITMMaTHYECKHX
YCIIOBHM pEruoHa.

Hcnonp3oBaTh coBpeMeHHbIE CPEACTBA MOUCKA, AHAJIN3A U HHTEPIpPeTALINH
OK 02. uHGopmManuu 1 HHGOPMAMOHHbIE TEXHOJIOTHH /1 BHITIOTHEHH 3a1a4
Nnpo¢ecCHOHATBHOM AesITeTbHOCTH

3Hars:

HOMEHKJIaTypa HH(POPMAIMOHHBIX HCTOYHHKOB, IPUMEHIEMBIX B TPO(ECCHOHATBHON AEATEILHOCTH;
MIPHEMBI CTPYKTYpHUPOBaHUs HH(POPMAIIUH;

(bopmat opopMIIeHHUS pe3yIIbTaTOB ITOMCKA HH(POPMALIH, COBPEMEHHBIE CPEACTBA U YCTPOUCTBA
rH(}pOpMaTH3aIIH;

MOPSIOK HX IPUMEHCHH U IPOrpaMMHOE o0ecTieucHIe B MPo(ecCHOHANBHOM ACATENIFHOCTH B TOM
YHCJIE C UCTIOIB30BaHAEM U (POBBIX CPEICTB.

YMmers:

oTIpeIelATh 3aJa4H s TONcKa HHpopMmanuu;

OIIpPENEIIATh HEOOXOIUMBIE HCTOYHHKH WH(OPMALINY;

TUTAHUPOBATH MPOLIECC MTOUCKA;

CTPYKTYPHPOBATh NOIy4aeMyI0 HH(OpManuio;

BBIACITATH HauboJee 3HaYNMOE B TIEpedHe HHPOPMAIIHH;

OIICHMBATh NMPAKTHUECKYIO 3HAUNMOCTD PE3YJILTAaTOB ITOUCKA;

oopMIIATE pe3yNbTaThl MOKCKA, TPHMEHATh CPEACTBA HH(POPMAMOHHBIX TEXHOIOTHH JJIs1 pEIICHNUs
npodeccnoHabHBIX 3a/1a4;

HCIOIB30BaTh COBPEMEHHOE NMPOTPAMMHOE 00eCIIeueHueE;

HCIOJIB30BATh pa3InYHbIe UPPOBLIC CPEACTBA VIS PEIICHHS PO EeCCHOHATBHBIX 3a/1a4.




Bnaners:

HaBBIKAMH TTOJy4YCHHS HH(POPMAIHK U3 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATEILHO OCYIECTBIISTh
MTOKCK, aHAJIN3, CACTEMAaTH3AIMIO U HHTEPIIPETAINIO HH(DOPMAIINK Pa3sTUIHBIX BUIOB U HOpM
MPEICTaBICHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMarax ¢ y4eToM Ha3Ha4eHUs MHQOPMALUU U [ENIEBOH ayTUTOPHUH,
BBIOMpAsk ONTHMaJIbHYIO (GOpMY IpPEACTABICHUS U BU3YyaJIU3alliH;

OLICHUBATH JOCTOBEPHOCTE, JIETHTUMHOCTh HH(OpMALHH, e COOTBETCTBHE IPABOBLIM 1 MOPATBHO-
STHYECKUM HOpPMAaM;

HCIIOJIb30BATh CPeACTBA MH(OPMALIMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOIOTHH B PELICHUN
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJIIOICHUEM TPeOOBaHHH
SPrOHOMHUKH, TEXHUKHA OE30MMaCHOCTH, THTHEHBI, PECYPCOCOepEeKEHNUs, IPABOBBIX U STHUYECKUX HOPM,
HOPM HH(POPMAIHOHHON OE30MaCHOCTH;

BJIaJIeTh HABBIKAMHU PAcIO3HABAHUA M 3alIUTHI HHPOPMAIIHK, HHYOPMAMOHHOH 0e30MacHOCTH
JUYHOCTH;

OK 04. |3(l)q)eKTnBHO B3aHMOJIEICTBOBATH H Pa00TaTh B KOJUIEKTHBE H KOMAaH/Ie

3HaTh:
IICUXOJIOTMYECKHE OCHOBBI IEATEIbHOCTH KOJUIEKTABA, IICUXOJIOTMYECKHE OCOOEHHOCTH TUYHOCTH;
OCHOBBI IPOEKTHOM [EATEILHOCTH.

VYMeTs:
OpPraHHU30BbIBAThH PA0OTY KOJUIEKTHBA M KOMAH/IbI;
B3aMMOJICHCTBOBATH C KOJLIEraMH, PYKOBOJICTBOM, KIIMEHTAMH B X0J1€ PO ECCHOHATBHOMN JCATEIIbHOCTH.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



