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1. OBIIASI XAPAKTEPUCTHUKA PABOUEI TPOTPAMMBI
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

ON.12. Xumus

1.1. MecTo AMCUMILIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl

OO0meobpazoBaTeibHass JUCHHUIUIMHA «XUMHUS» SBISCTCS 00sA3aTeIbHOU
JacThIO 0O0IE00Pa30BaTEILHOrO KA 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO
poecCHOHAILHOTO 00pa30BaHUs B COOTBETCTBUH C (heIepabHBIM TOCYAapCTBEH-
HBIM 00pa3oBaTeIbHBIM cTaHAapToM o crienranbHocTH 31.02.01 JleueGHoe nero.

YpoBeHb oOcBoeHMsI  00mIeoOpa3oBaTeIbHOM  y4eOHOW  JAUCIUTIIMHBI
B cooTBeTcTBUU ¢ PI'OC cpennero obiiero oopazoBaHus — yriayOJIeHHBIN.

Pabouas nporpamma 0011eo0pa3oBaTeIbHON AUCITUIIIMHBI «XUMUS» UMEET
MEXIPEIMETHYIO CBSI3b CO BCEMH 0011€00pa30BaTEIbHBIMU YYEOHBIMHA M CO BCEMH
poecCHOHATEHBIMU AUCITUTUTHHAMH.

1.2. lleab ¥ miIaHupyeMble pPe3yJabTaThl OCBOEHHUsI 001e00pa3oBaTeIbHOM
AUCHUNIIHHBI:

1.2.1. Ileab 00me00pazoBaTebLHOM TN CIATIIHHBI

@opMHUpOBaHUE y CTYACHTOB XUMHUYECKOM COCTABIIAIOLIEW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPA KaK OCHOBBI NPUHATHUS PEIICHUN B )KU3HEHHBIX U IIPOU3-
BOJICTBEHHBIX CUTYalHsIX, OTBETCTBEHHOI'O MOBEAECHUS B IPUPOIHOM CpeEXE.

3apaum IMCUMILINHBIL:

— c(opmupoBaTh NIOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUH B OKPY>KaIOILIEH cpelie, HETOCTHON HAy4YHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Ppa3BUTh YMEHUS IPOBOJUTH PACUETHI 0 XUMUYECKUM (hopMysIaM U
YPaBHEHUSIM XUMUYECKUX PEAKLUH, INIAHUPOBATh U UHTEPIIPETUPOBATH PE3yJIbTa-
Thl XUMHYECKHUX IKCIIEPUMEHTOB,

— c(opmHupoBaTH HABBIKK NMPOBEACHUS XMMHYECKUX IKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOTIOICHUEM TTpaBUJl O€30MMacHOr0 oOpaleHust ¢ BEIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

— Ppa3BUTh YMEHUS aHAIM3UPOBATh, OLIEHUBATh, IPOBEPSATH HA JOCTOBEPHOCTD
1 0000111aTh UH()OPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMYHbIX UCTOYHHUKOB;

— c(opmupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIIECACTBUS CBOCH JIEATEIBHO-
CTH U XMMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB;

— c(opmupoBaTh NIOHUMAHUE 3HAUUMOCTH TOCTHXKEHUN XUMUYECKON HAyKn
Y TEXHOJIOTUH ISl pa3BUTHS COITMAILHON U TPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yjbTaThbl OCBOECHHUSI  001Ie00pa30BaTeIbLHOM
aacauIIMHbBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco0oe 3HayeHue o0IIe00pa3oBaTeIbHas JUCIUILUIMHA UMEET TIpu (GOpMHUPO-
BaHuM U pazputun OK u [1K.



Kon v HaumeHnoBaHue
(¢popmupyembIX KOMIIETEHIUI

Ilnanupyembie pe3yJibTAThI 0CBOEHHUS 00111€00Pa30BaATENbHOM TUCHUIIMHBI

Oo6mme

JAucnunjavHapHsbie (MpeaMeTHbIE)

OK 01. Beibupats cioco0bl
perieHus 3anad npodeccuo-
HaJIBHOH JeATEIbHOCTH pHMe-
HHUTEJILHO K Pa3IMYHbIM KOH-
TEKCTaM

B wact TpymnoBOro BOCIUTAHHUS:

- TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTePCTBa, TPYIOMO0HE;
- TOTOBHOCTh K aKTHBHOH NEATEIHHOCTH TEXHOIOTHYECKOW U CO-
IUaATbHON HAIPaBICHHOCTH, CIHOCOOHOCTh WHHUIMUPOBATH, ILIa-
HUPOBATh U CaMOCTOATCIIBHO BBITIOJIHATE TaKYI0 ACATCIIBHOCTD,

- HHTEpeC K pa3InIHBIM chepam MmpodecCHOHATEHOM JesTeTbHOCTH,
OBnameHue yHUBEPCAIBHBIMA YYE€OHBIMH TO3HABATEIHHBIMU
JNICUCTBUSIMHU:

a) 0a30BBIC JJOTHICCKUE TCHCTBHS:

- CaMOCTOSTENHHO (HOPMYITUPOBATh U aKTyaJHM3UPOBAThH MPOOIIE-
MYy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATb CyHICCTBCHHLIﬁ IMPpU3HaK WJIWM OCHOBAHUA IJId
CpaBHEHUS, KTacCu(UKaIuu 1 00001IeH S

- OIpEeeNsTh eI ACATEIILHOCTH, 3a/1aBaTh IapaMeTphl U KPUTe-
pun uX JOCTUKCHUA,

- BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B paccMaTpHBac-
MBIX SIBJICHHSX;

- BHOCHUTb KOPPCKTUBLI B ACATCIbHOCTDb, OLICHNBATHL COOTBECTCTBUC
PE3YIILTATOB IENSM, OLIEHUBATh PUCKH TIOCIIEICTBUI AEATETBHOCTH;

pa3BHBaTh KPEATHMBHOE MEIIICHHE TPH PEIICHUH KXU3HEHHBIX
npooieM

0) 0a30BbIE HCCIICIOBATEIILCKUE ACHCTBUS:

- BJIaZICTh HaBBIKAMU Y4eOHO-MCCIIEOBATENbCKON M MPOEKTHON
NeSITeNIbHOCTH, HaBBIKAMH pa3peLIeHus! Mpooem;

- BBIABJIATH IMPUYUHHO-CIICACTBECHHBIC CBA3U U AKTYyaJIM3UPOBATH
3aJlavy, BBIJBUTATh THUIIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHTHI
JUTSL JIOKa3aTebCTBAa CBOMX YTBEPIKICHHUIA, 3a/1aBaTh MapaMeTphl U
KPUTEPUH PELLICHUS;

- aHAJIM3MPOBATH TIOJYYEHHBIE B X0JI€ PEIICHHS 3aJla4d Pe3yJibTa-
ThI, KDUTHUYECKH OLIEHUBATh HUX JIOCTOBEPHOCTbH, MIPOTHO3HPOBATDH
HU3MCHCHUC B HOBBIX YCJIOBUAX,

- YMETh NMEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTHYECKYIO
00J1aCTH KU3HEICATEIbHOCTH;

- BJAJETh CUCTEMONW XMMHUYECKHMX 3HaHWH, KOTOpas BKIIOYAET:
OCHOBOIOJIAraroe MOHATHA (XUMHUYECKHH 3JIEMEHT, aToM,
AJICKTPOHHAS 000JI0YKa aTOMa, dJIEKTPOHHBIE OpOUTAIIH aTOMOB,
WOH, MOJIEKyJla, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTb,
CTENeHb OKUCIIEHUS, XUMUUECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOIIIDHBIA  O00BEM, YTIEPOTHBIA CKeJleT, (YHKIHMOHAIbHAS
TpyMIa, pagnuKai, W30MEpHs, H30MEphl, TOMOJOTHIYECKHNA P,
TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOA- M a30TCOJeprKaliue
COeMHEHMs], OMOIIOTHYECKN AKTHUBHBIE BeIIecTBa (YTIEBOJIBI,
JKUPBI, OEJKH), MOHOMED, TTOJIMMEp, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJIEKYJIIpHBIE COEAMHEHUs, KpUCTaNInYecKasl pemerka, TH-
bl XUMHUYECKHUX PEaKIUil (OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIE,
9K30- U SHAOTEPMUYECKHE, peaKIInd HOHHOTO 00MEHa), pacTBOp,
3JIEKTPOJIUTHI, HEINEKTPOIUTHI, IJIEKTPOIUTHIECKAs IHCCOIra-
U, OKHUCJIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOUN pe-
aKIY, XUMHUYECKOE PaBHOBECHE), TEOPUU M 3aKOHBI (TEOpHS
XUMHYECKOTO CTPOCHHS OpraHndeckux BemiectB A.M. Bytiepo-
Ba, TEOPHUS IEKTPOJIUTHUUECKON JUCCOLMALINY, TIEPUOINYECKUN
3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHO-
MEPHOCTH, CHUMBOJIWYECKHHA S3BIK XHMHH, (HaKTOJIOTHIECCKHE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJy4YeHUHN U Oe30MacHOM Hc-
MOJIb30BaHUHN BAXKHEHIINX HEOPTaHWMYECKUX W OPraHUYeCKUX
BEIIECTB B OBITY M MIPAKTUYECKOH AEATEILHOCTH YEJIOBEKa,;

- YMEThH BBISABISATH XapaKTEpHbIE PU3HAKU M B3aHMOCBA3b H3Y-
YEHHBIX MOHITHHA, MPUMEHSATH COOTBETCTBYIOIUINE MOHATHS TPU
ONMCAaHUU CTPOEHHSA U CBOMCTB HEOPraHWYECKHUX U OpraHudYe-
CKHX BEILECTB M MX IPEBPAILCHUH; BBIABIATh B3aUMOCBSI3b XH-
MUYECKHX 3HAHWHA C MOHATHUSMH W TPEACTABICHHUAMU IPYTHX
€CTEeCTBEHHOHAYYHBIX IIPEMETOB;

- YMETb HCIOJb30BaTh HAUMEHOBAaHUSA XMMHYECKHX COEIHHE-
HUH MEXIyHapOJHOIO COK03a TEOPETHUYECKOW W IPHUKIAIHON
XUMHH U TPYUBHAIbHBIE HA3BAHUS BAKHEHIIINX BEIECTB (PTHJIICH,
aleTWIeH, ruuepul, (GeHon, GopManbaerul, YKCycHas KHCIO-
Ta, TJIMIMH, YTApHBIA Ta3, YIIEKUCIBIH ra3, aMMHaK, TaiieHas




- YMETh WMHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00Ja-
CTEH;

- BBIJIBUTATh HOBBIE UJIEH, MIpejIaraTh OPUTHHAIBHBIE TIOXOABI U
pelieHus;

- CIIOCOOHOCTH WX WCIOJBh30BAHMS B TIO3HABATEIHHON U COLUAB-
HOM TMpaKTHKE.

W3BECTh, HETAIlleHas HM3BECTh, MUTHhEBAs COla M JAPYIHX), CO-
CTaBJATH (POPMYJIBI HEOPTAaHMUECKUX U OPTaHMUECKUX BEIECTB,
YPaBHEHUSI XUMHUYECKHX PEAKIMH, OOBSICHATh UX CMBICI; IOA-
TBEP)KJIaTh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOT-
BETCTBYIOIIUMH 3KCIIEPUMEHTAMHU M 3alHUCAMU YpaBHEHUM XU-
MHUYECKUX PEaKIInii;

- YMETb yCTaHaBIMBaTh MPHHAIEKHOCTh U3yUYEHHBIX HEOpra-
HUYECKUX M OpraHMYeCKUX BEUIECTB K OMpeeNeHHBIM KiaccaM
U TpylnnaM COEAVWHEHHH, XapaKTEpH30BaTh MX COCTaB M BaXK-
HeHIme CBOMCTBA; OMPENENATh BUIBI XUMHUYECKHAX CBs3eH (KO-
BaJICHTHAs, MOHHAs, METaJUIM4eCcKasi, BOJAOPOIHAS), TUIIBI KpH-
CTaJUIMYECKUX PELICTOK BEILECTB; KJIACCH()UIMPOBATH XUMHYE-
CKHE PEaKIVH;

- c(hopMHpOBaTh MPEJICTABICHUS: O MaTEpPHAIBHOM EIWHCTBE
MHUpa, 3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHUM MPUPOABI;
0 MECTe U 3HAaUYE€HUHN XUMHUH B CUCTEME €CTECTBEHHBIX HAayK U €€
poau B oOeclieueHNH yCTOWYHMBOTO Pa3BUTHS YEIOBEUECTBA: B
pemeHny Ipo0ieM IKOJIOTMYECKOM, SHEPreTHUECKOH W IMuIlle-
BOH 0€30MacHOCTH, B Pa3BUTHUHM MEIULMHBI, CO3JaHUHM HOBBIX
MaTepHajOB, HOBBIX HCTOYHUKOB 3HEPTHH, B OOECICUEHUH pa-
[MUOHAIILHOTO TMPHUPOJONOIB30BaHMsI, B (HOPMHUPOBAHUHMHUPO-
BO33peHUs] U 001Iel KyJIbTyphl YelOoBEeKa, a TaKXKe IKOJIOTHYe-
CKH OOOCHOBAHHOTO OTHOILUCHHS K CBOEMY 3/I0POBBIO M TIpH-
pOIHOI cpene;

- BJIAJAETh CUCTEMON XMMMUYECKUX 3HAHHMM, KOTOpPasl BKIKOYAECT:
OCHOBOIIOJIAraromie MOHATHS (JOMOJHUTEIBHO K CHCTEME II0-
HATHIA 6a30BOTO YPOBHS) - H30TOIIBI, OCHOBHOE U BO30YKIIEHHOE
COCTOSIHWE aTOMa, THOPHIN3AINs aTOMHBIX OpOWTaei, XuMu-
YyecKas CBsSI3b, MOJISIPHAS! KOHLIEHTPALUS, CTPYKTypHas popmya,
W30MEpHS, THIIBI XUMHUYECKHX PEaKLUUil (TOMO- 1 TeTepOreHHBIE,
oOpaTuMble 1 HeoOpaTUMbIE), PACTBOPHI (MCTHHHBIE, JAHUCIIEPC-
HBIE CHCTEMBI), KPHCTAUIOTHAPATHI, CTENEHb TUCCOIHAIIVH,
3IIEKTPOJIN3, KPEKUHT, PUPOPMHUHT); TECOPUU U 3aKOHBI, 3aKOHO-
MEpPHOCTH, MHMPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUEe B OCHOBE
MMOHMMAaHUS NPUYNHHOCTH U CHCTEMHOCTH XUMHWYECKUX SIBJIC-
HUH, COBpEMEHHBIE IPEJCTaBIECHUS O CTPOEHUM BEIIECTBAa Ha
ATOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJSIPHOM YPOBHSIX; MpEA-




CTaBJICHUA O MEXaHM3MaxX XHMHYECKUX pEaKIHd, TepMOIHMHA-
MHUYECKUX ¥ KUHETHUECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUsI, O
XMMHAYECKOM PaBHOBECHH, IUCIIEPCHBIX CHUCTEMaX, (PaKTOJIOTH-
YecKHe CBEJCHUS O CBOMCTBAaX, cOCTaBe, MONyuYeHHH u Oe3omac-
HOM HCIOJIb30BaHNH BaXHEHIINX HEOPraHUYECKUX U OpraHuye-
CKHUX BEIIECTB B OBITY U MPAKTHYECKOH NESTEIbHOCTH YEJIOBEKA;
0o0MIMX HAay4YHBIX MPUHIHNAX XUMHUYECKOTO MPOW3BOJCTBA (Ha
nprMepe TPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HepTH);

- YMETb NPOBOAUTH PACUYEThl MO XUMUYECKUM (opMyrnaM H
YpaBHEHMSIM XUMUYECKHUX PEaKLUil ¢ UCTIONb30BaHueM (usnde-
CKMX BeTWYHMH (Macchl, 00beMa Ta30B, KOJUYCCTBA BEIECTBA),
XapaKTePU3YIOLINX BEIECTBA ¢ KOJIWIECTBEHHON CTOPOHBI: pac-
YeThl TI0 HAXOXKICHUIO XUMHUYECKOH (OpMYIbI BEIIECTBa; pac-
4eThl MacChl (00beMa, KOJUYECTBA BEIIECTBA) MPOJYKTAa Peak-
LIUH, €CJIM OHO U3 MCXOIHBIX BEIIECTB AAHO B BHIE PACTBOpPA C
OIpeIeIEHHON MacCOBOM [10Jiell pacTBOPEHHOTO BEIIECTBA HIIH
JIaHO B M30BITKE (MMEET MPUMECH ); PacyeThl MACCOBOW MIIM 00b-
€MHOH /I0JIM BBIXOZAA IMPOAYKTA PEaKIMU; PacdeThl TEIJIOBOTO
adhexra peakuid, 00bEMHBIX OTHOIIECHH Ta30B;

- yMeTh BBIBISATH XapakTepHbIE MPH3HAKH U B3aUMOCBS3b
W3yUYCHHBIX IOHSATHH, MPUMEHSATh COOTBETCTBYIOIINE TMOHSTHS
IIPY ONMCAHUM CTPOCHUS U CBOWCTB HEOPTaHWYECKUX U OpraHu-
YEeCKHX BEIECTB M WX TPEBPAIICHUH; BBISBISATH B3aHMMOCBS3b
XMMUYECKUX 3HAHUU C MOHATUSMH ¥ TIPEACTABICHUSIMU JIPYTUX
peaMeToB i Oosee 0CO3HaHHOTO MOHMUMAaHUS U OOBSICHEHUS
CYLUIHOCTH MaTepHajbHOTO EIMHCTBA MHUPA; UCIONb30BaTh CH-
CTEeMHbIE XMMUYECKUE 3HAHUS JJIsi OOBSICHEHHS W TPOTHO3UPO-
BaHUsI SIBJICHUH, NMEIOIIMX €CTECTBEHHOHAYYHYIO PUPOY;
YMETh HCHOJb30BaTh HAMMEHOBAHUS XMMHYECKUX COEIMHEHUI
MEXIYHapOJHOTO COH3a TEOPETUUECKON M MPUKIIATHON XUMUU
W TPUBHAJIbHBIC HA3BAHWS BEIIECTB, OTHOCAIIMXCS K U3yUYSHHBIM
KJlaccaM OpraHMYeCKHX M HEOPraHWYeCKUX COCIMHEHHM; HC-
MOJIb30BaTh XUMHUECKYI0 CUMBOJIHKY JIJISl COCTaBIIeHHsT (hOpMYIT
HEOPraHUYEeCKUX BEIIECTB, MOJEKYIAPHBIX M CTPYKTYpHBIX
(pa3BepHYTHIX, COKPAIICHHBIX U CKEJIETHBIX) OPMYJT OpraHuye-
CKUX BEIIECTB; COCTABJISITh YPABHEHHsI XMMUYECKUX PEAKIUH H




PacKphIBaTh MX CYUIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MOCpeACTBOM COCTABIIEHUS 3JEKTPOHHOTO OaraHca
3THX peaklWii; peaknuii MOHHOTO OOMEeHa IyTeM COCTAaBJICHUS
UX TIOJIHBIX ¥ COKPAIEHHBIX MOHHBIX YPAaBHECHUU; PEeaKIUil TH/I-
poiu3a, peakiuii KOMILIEKCOO0pa3oBaHus (Ha MpUMEpPe TUAPOK-
COKOMITJIEKCOB ITMHKA W aJIOMHUHUS); TOATBEPKIATh XapaKTep-
HbIE XMMUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMHU HKC-
MIEPUMEHTAMU U 3aMUCSIMU YPABHCHUM XUMUYCCKUX PEaAKITHIA;

- yMeTh KJIACCU(PHUIMPOBATh HEOPTaHMYECKHNE U OPTaHMYECKUE
BEIIECTBA M XMMHUYECKUE PEAKIMH, CAMOCTOSTENIEHO BBIOMPATH
OCHOBaHUS U KPUTEPHUHU JIJIS KIACCU(PUKAIIUN U3YIaEMBIX XUMHU-
YECKUX OOBEKTOB; XapaKTepHU30BaTh COCTaB M BaKHEHIIHE
CBOIICTBA BEIIECTB, MPUHAMIEKAINX K ONPEIEICHHBIM KIaccaM
Y TPyIIaM COSAMHEHHUM (MPOCThIE BEIIECTBA, OKCUIBI, THAPOK-
CHUJIBI, COJIH; YTJIICBOIOPOIbI, TPOCTHIC APUPHI, CIUPTHI, (HEHOJIBI,
aNbICTH/IBI, KETOHBI, KAPOOHOBBIE KHCIOTHI, CIOXHBIE I(UPHI,
JKUPBI, YTIIEBOABI, aMUHBI, aMUHOKHCIIOTHI, O€JIKH); TIPUMEHSITh
3HAHHUS O COCTAaBE U CBOWMCTBAX BEIIECTB JUISI KCIIEPUMEHTAIh-
HOW TIPOBEPKH THUIOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH Ipo-
TEKaHWUS XUMUYECKUX PEaKIMil U MPOTHO3UPOBAHUS BO3MOYKHO-
CTeW UX OCYIIECTBIIEHUS;

- yMETh TOJATBEPXIATh Ha KOHKPETHBHIX IPHUMEpax XapakTep
3aBHCHMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTaHWYECKHX CO-
eIMHEHMI1 OT KPaTHOCTH U THIIA KOBajeHTHOM cBssu ("U " u "),
B3aUMHOTO BJIMSIHUS aTOMOB M TPYIINI aTOMOB B MOJEKYJax; a
Tak)Ke OT OCOOCHHOCTEW peau3alliyl Pa3iIMYHBIX MEXaHH3MOB
MIPOTEKAHUS PeaKIUi;

- YMETh XapaKTepPU30BaTh JJIEKTPOHHOE CTPOCHHWE aTOMOB H
MOHOB XMMHUYECKUX 3ieMeHTOB 1-4 mepuonoB [lepuonnueckoit
cucremsl J.. MenpeneeBa u uX BaJICHTHbIE BO3MO>KHOCTH;

- OOBSCHATHh 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMUIECKUX
DIEMEHTOB W 00pa3yeMbIX UMHU COCIUHEHUN 10 TepHojgaM M
rpyIIaM.




OK 02. Ncnonb30BaTh COBpEMEH-
HBIC CPEJICTBA ITOUCKA, AHATH32 U
HMHTEPIIPETAITNH HH()OPMAITIH 1
MH()OPMAIIMOHHBIC TEXHOJIOT UK
JUTS BBITIOJTHEHHS 337124 Ipodec-
CHOHAJIBHOM JeATETbHOCTU

B o0mact eHHOCTH HAYYHOTO TIO3HAHHS:

- cpOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W OOLIECTBEHHOH MPaKTH-
K1, OCHOBAaHHOTO Ha IUAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIEr0 0CO-
3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

- COBEPIICHCTBOBAHHE SI3BIKOBOW M YUTATEIILCKOM KyJIBTYPHI KaK
CpeACTBa B3aMMOCHCTBHS MEXKAY JIFOABMHU M IO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTH HAYYHOH JesITeTbHOCTH, TOTOBHOCTB OCY-
IIECTBIIATH MPOSKTHYIO M UCCIIEA0BATEIBCKYIO IESITEIHOCT HH-
JMBUTyaTbHO U B TPYIIIIE;

OBJ'IaI[CHI/Ie YHUBEpPCAJIbHBIMHA y‘IC6HI)IMI/I IIO3HaBAaTCIbHBIMHN Ileﬁ-
CTBUSIMH:

a) paboTa ¢ HHpOpMAITHEH:

- BJIaACTh HaBbBIKaAMHU IMOJTYUYCHU A I/IH(bOpMaIH/II/I U3 UICTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOATCIIbHO OCYIICCTBJIATH IIOUCK, aHAJIN3,
CHCTEMATH3AIHMIO ¥ HHTEPIPETAIHIO HHPOPMAIIHU Pa3THIHBIX
BUJIOB U (hOpM IIpe/ICTaBICHHS;

- CO3JIaBaTh TEKCTHI B PA3IMYHBIX PopMaTax ¢ y4eToM HazHaue-
HUS MTHOOPMALIMH ¥ LIETICBOH ayANTOPUH, BHIONPAsi ONTUMAIIEHYIO
(bopMy Ipe/ICTaBIeHHS i BU3yaJIU3allnH;

- OLICHMUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDb I/IH(i)OpMaHI/II/I, €€ CO-
OTBETCTBUEC MIPABOBBIM U MOPAJIbHO-3THYCCKUM HOPMaM;

- UCIIOJIb30BaTh CPECTBA HH(POPMAIIMOHHBIX H KOMMYHHKAI[HOH-
HBIX TEXHOJIOTHH B PEUICHUHU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 3314 ¢ COOI0IeHneM TpeOOBaHU SProHO-
MUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, pecypcocOepexenus,
MPaBOBBIX M 3THYECKUX HOPM, HOpM HH(OpMaLMOHHON Oe3omac-
HOCTH; BJIaZICTh HABBIKAMU PACIIO3HABAHUA U 3alITUTBL I/IH(i)OpMa-
UK, HTHPOPMAIMOHHOH 6€30MaCHOCTH JINYHOCTH.

- YMETh IJIAHUPOBAThH U BBITIOIHATH XUMHYECKHI IKCTIEPUMEHT
B COOTBETCTBUU C IIPABUIIAMHU TEXHUKU 0€30IIaCHOCTH IpHU 00-
pallleHnu C BemlecTBaMHU U TJAOOPAaTOPHBIM 000pyIOBaHUEM; -
NPEACTABIATh Pe3yIbTaThl XUMHUUECKOT'0 IKCIIEPUMEHTA B Pop-
M€ 3aMyCcH YPaBHEHUH COOTBETCTBYIOLINX PEaKkuid U (HOopMyH-
POBaTh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

- YMETh aHAIN3UPOBATh XUMHUYECKYIO HHPOPMAIIUIO, TOTyqae-
MYIO U3 Pa3HBIX HCTOYHHUKOB (CPEJCTB MaccoBOM MH(pOpMaIINH,
ceth MHTEpHET U IpyTHe);

- BJIaJ€Th OCHOBHBIMH METOJIaMH HAyYHOT'O MTO3HAHUS BEIIECTB
W XUMHYECKHUX sIBIICHU (HaOroieHne, N3MEpEeHne, SKCIIepH-
MEHT, MOJICTTHPOBAHHE);

- YMETb IPOBOJUTH PACUETHI IO XUMHUUECKUM (HOpMyIaM
YpaBHEHUSIM XUMHYECKHUX PEAKIMI C UCTIONB30BaHHEM pu3nye-
CKUX BEJIMYMH, XapaKTePU3YIOLINX BEIIECTBA C KOJINYECTBCHHOM
CTOPOHBI: MacChl, 00beMa (HOpMAaIIbHBIE YCIIOBYSI) Ta30B, KOJIH-
9YecTBa BEIECTBA,;

- UCTIOJIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS JUTSI IPUHATHS
peleHnid B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C
BEIIECTBAMHU U UX IPUMEHEHUEM; YMETh CAMOCTOSATENIFHO II1a-
HUPOBATH ¥ MPOBOJUTH XUMHUECKHI IKCIIEPUMEHT (TIOJTyueHHE
W M3y4eHHUE CBOWCTB HEOPTaHUUECKUX U OPTraHUIECKUX Be-
LIECTB, KAYECTBEHHBIE PEAKLIUH YIIIEBOJAOPOIOB PA3IUUHBIX
KIIACCOB U KUCIIOPOJICOICPIKAIINX OPTaHMYECKHX BEIECTB, pe-
HIEHUE YKCIICPUMEHTATBHBIX 33/1a4 10 Paclio3HaBaHUIO HEOpra-
HUYECKUX U OPraHNYECKUX BEIIECTB) C COOMIOICHUEM MTPaBHI
0e3omacHOro oOpaIIeHus ¢ BEIECTBaMH U JJAOOPATOPHBIM 000-
pyaoBaHueM, GOpPMYITUPOBATH IIETW UCCIIEIOBAHUS, TPEOCTAB-
JSITH B Pa3IMYHON (OpPME pe3yIbTaThl HKCIIEPUMEHTA, aHAIHN3H-
POBaTh U OLIEHUBATH UX JOCTOBEPHOCTE;

- YMETh OCYIIECTBIISITh [IEICHANPABICHHBII MOUCK XUMHUYECKON
WHPOPMAITUK B Pa3IIMYHBIX UCTOUYHUKAX (HAy4YHAs M yaeOHast
JUTEpaTypa, CpeACcTBa MacCOBOH MHPOpMaH, ceTs MIHTepHeT
U JIpyTHe), KPUTHIECKU aHATN3UPOBATh XUMUYECKYIO HHPOP-
MalMIo, iepepabaThiBaTh €€ U UCII0JIb30BATh B COOTBETCTBUH C
MOCTaBJICHHON Y4eOHOM 3a1aueii;

- BJIaJIeTh CUCTEMOH 3HaHMH 0 MeToJaX HaAyYHOT'O IO3HAHHMS




SIBIICHUI MMpUPOAbI, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAYKaX 1
YMEHUAMU NPUMEHATH 3TH 3HAHWA NTPU SKCIICPUMEHTAIIBHOM
HCCIICAOBAHHUH BCUICCTB U JJIA OOBSICHCHHS XHMUYCCKHX SIBJIC-
HPII>'I, HUMCHOIINX MCCTO B IPUPOAC HpaKTI/I‘leCKOI‘/'I JACATCIBHOCTH
YCJIOBCKA U B HOBCG}IHGBHOﬁ KHU3HU.

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh M PaboTaTh
B KOJUICKTHBE U KOMaHIEe

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIpe-
JIEJICHHUIO;

- OBJIaJICHUE HaBBIKaMU y4eOHO-HUCCIIeIOBATEIBCKOM, IPOSKTHON
U COLIMAJIbHOM IEATCILHOCTH;

OBnazeHue yHUBEpPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU:
a) COBMECTHAs [eSITCIbHOCTh: IIOHUMATh U MCIIOJIb30BaTh Ipe-
HMMYIIECTBA KOMaHHOW ¥ MHAWBUIyaJIbHOW PabOThI; MPUHUMATh
LIETTH COBMECTHOMU JCSATEIBHOCTH, OPTaHU30BBIBATH U KOOPIUHU-
pOBaTh ACUCTBUS IO €€ JOCTUKEHUIO: COCTABIIATh IUIaH ACH-
CTBHH, pacrpenemnsTh PO ¢ y4eTOM MHEHH yYaCTHHKOB 00-
CYXKIaTh Pe3yJIbTaThl COBMECTHOMN paOOThI; KOOPAMHUPOBATH U
BEITIONHATH PabOTy B YCIOBHAX PEATBHOTO, BUPTYAITHHOTO M KOM-
OMHUPOBAHHOTO B3aUMOJIEHCTBHS; OCYIIECTBISTh ITO3UTHBHOE
CTPATETUYECKOE MMOBEICHNE B PA3JIMUHBIX CUTYAITUSIX, TPOSIBIISTH
TBOPYECTBO U BOOOpaKCHUE, ObITh HHUIIMATUBHBIM

OBnazieHNe YHUBEPCATbHBIMU PETYISITUBHBIMU JIEHCTBUSMH:

0) puHATHE ceOs ¥ APYTUX JIFOJEH: MPUHIUMATh MOTHBBI U apry-
MEHTBI APYTUX JIOACH MIPHU aHAIHU3E PE3yTbTATOB NCATEITHHOCTH;
MIPU3HABATh CBOE TIPABO U MPABO JIPYTHX JIFO/IEH HA OMIMOKY; pa3-
BUBaTh CIIOCOOHOCTh TOHUMATh MHP C TIO3UITUH APYTOrO YEIOBEKa.

- YMETh IJIAHUPOBAThH U BBITIOIHATH XUMHYECKHIA IKCTIEPUMEHT
B COOTBETCTBHU C IIPABUIIAMHU TEXHUKU 0€30IaCHOCTH IpHU 00-
pallleHnH C BEIeCTBAMH U JJAOOPATOPHBIM 000pYIOBaHUEM;
MPEICTaBIATh Pe3yIbTaThl XUMHUUECKOT'O IKCIIEPUMEHTA B op-
M€ 3al1CH YPAaBHEHUH COOTBETCTBYIOLINX PEakuid U HOpMyH-
POBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJILTATOB;

- YMETh CaMOCTOSATENILHO TNIAHUPOBATH M IPOBOAUTH XUMUYE-
CKMI SKCIIEpUMEHT (IOJy4eHHEe U U3y4YeHHEe CBOIICTB HEOpTraHU-
YECKHX M OPTaHUUYECKUX BELIECTB, KAUECTBEHHBIC PEAKIINU YT-
JIEBOZOPOIOB Pa3NIUYHbIX KJIACCOB M KHCIOPOACOAEPIKAIINX
OpPraHUYECKUX BEIECTB, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4
0 PACMO3HABAHUIO HEOPraHUYECKUX U OPraHMYECKHUX BELIECTB)
¢ co0JroIeHNeM IpaBuIl 6€30I1acHOr0 OOpaILeHHs C BelecTBa-
MU H J1JaOOpaTOpHBIM 000pyHoBaHUEM, (HOPMYIUPOBATH LIETH
WCCIIEIOBAHUS, IPEJOCTABISATH B PA3IMUHON (JOpMe pe3ybTaThl
9KCIEPUMEHTA, aHAJIM3UPOBATh U OLECHUBATH UX JOCTOBEPHOCTb.

OK 05. Ocy1mecTBisATh yCTHYIO
Y TUCHbMEHHYIO0 KOMMYHHKAIUIO
Ha TOCYJIAPCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu

C y4eToM 0coOeHHOCTEH
COITMAITFHOTO M KYJILTYPHOTO
KOHTEKCTa

B obnacTu 3cTeTHYECKOT0 BOCIIUTAHUS:

- 3CTETUYIECKOE OTHOIICHHE K MUPY, BKITIOYasi ICTCTHKY OBITa,
HAYYHOTO U TEXHHMYECKOTO TBOPUECTBA, CIIOPTA, TPYJIa U 00IIle-
CTBEHHBIX OTHOILLIEHUH;

- CIOCOOHOCTH BOCIIPHHUMATD Pa3IMIHBIC BUIBI HCKYCCTBA, TPa-
UMM U TBOPYECTBO CBOETO U APYTUX HAPOJOB, OLTYIIATh 3MO-
LHUOHAIBHOE BO3/IEUCTBHUE UCKYCCTBA;

- YOXKICHHOCTh B 3HAYUMOCTH JIJIS IMYHOCTH U OOIIECTBA OTEYE-
CTBEHHOT'O ¥ MUPOBOI'O UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX Tpa-
JULUH 1 HApOAHOIO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPA)KEHHUIO B PA3HBIX BUAAX UCKYCCTBA,

- YMETh COCTaBJIAThH ONUCAaHUE (PEKOHCTPYKIHIO) B YCTHOU 1
MUCBMEHHOH (OpMe UCTOPHUYECKHUX COOBITHH, SIBJICHUH, TIPO-
11ECCOB UCTOPUM POJHOTO Kpasi, icTopun Poccuu U BceMUpHOU
ucropuu XX - Havasna XXI B. ¥ UX y4aCTHUKOB, 00pa3a >KU3HU
mofeit u ero n3meHenus B Hoselinnyto snoxy; hopMynnpoBats
1 000CHOBBIBATH COOCTBEHHYIO TOUKY 3pEHUSI (BEPCHIO, OIICHKY )
¢ onopo# Ha pakTHYECKUI MaTepuall, B TOM YHCIIE UCIIONb3YS
WCTOYHUKH PA3HBIX THIIOB;

- OTCTauBaTh HCTOPUYECKYIO MIPABAY B XOJI€ NUCKYCCUH U IPY-
rux (popM MEXJIMYHOCTHOIO B3aUMOAEHUCTBHUS, a TAKXKe IIPU
pa3paboTKe U NpeACTaBICHUN YUeOHBIX IPOSKTOB M UCCIIEI0BA-
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CTPEMJICHHE TIPOSIBIISITh KAYECTBA TBOPUYECKOM JTMYHOCTH;
OBnajsicHUe YHHBEPCATIbHBIMA KOMMYHUKATHBHBIMHU JICHCTBUSMU:
a) oOIIcHME:

- OCYIICCTBIISATh KOMMYHHUKAIIUH BO BCEX cepax >KU3HU;

- pacro3HaBaTh HEBEpOAIBLHBIC CPEJICTBA OOIICHUS, IOHUMATh
3HAYEHUE CONUATBHBIX 3HAKOB, PACIIO3HABATH MPEIIIOCHUIKH KOH-
(bIMKTHBIX CUTYaIIUd M CMATYATh KOH(DIUKTHL;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb-
30BaHHEM SI3BIKOBBIX CPEJICTB.

HUH 10 HOBEUIIICH NCTOPUH, ApTYMEHTUPOBAHHO KPUTHKOBATh
(dhamscuduKay 0TeYeCTBEHHOM HCTOPHH; PACCKa3bIBaTh O T10-
IIBUTaX Hapojaa mpH 3ammuTe OredecTBa, pa3zodaavars pambcu-
(hUKalU OTEYECTBEHHOW UCTOPHHU.

OK 07. CopnelicTBOBaTh coxpa-
HEHUIO OKpY>KaIoIIeH cpeapl,
pecypcocOepekeHUI0, IpUMe-
HSTH 3HAHUA 00 U3MEHEHUH
KJIMMaTa, IPUHIUIIBI OepesKiu-
BOTO TIPOHM3BOJICTBA, Y (HEeKTHB-
HO JIEMCTBOBATh B UpPE3BbIUANi-
HBIX CUTYaLHAX

B o0nacTy 3K010TrMYECKOro BOCIIUTAHUA:

- ¢(hOPMHUPOBAHHOCTH HKOJIOTUIECKON KYJIbTYphI, TOHUMaHHE
BJIMSIHUSA COLMATIBHO-D)KOHOMHUYECKHUX MTPOLIECCOB HA COCTOSIHUE
MIPUPOJTHOM U COLMANBHOM CpeJibl, 0CO3HAHUE II100aILHOTO Xa-
pakTepa SKOJIOTHIECKHX Tpodiem;

- IUTAHUPOBAHUE U OCYILECTBIICHUE ACHCTBUIA B OKPY>KaIOLLEH cpeze
Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YETOBEUECTBA;

- aKTUBHOE HENpUATHE ACHCTBUHN, NPUHOCSIIINX BPEL OKpYKato-
el cpene;

- YMEHHE MPOrHO3UPOBATH HEOJIArONPHSATHBIC SKOJIOMMIECKHE T10-
CJIEAICTBUS MPENPUHUMAEMBIX JIEMCTBUI, IPEIOTBPAILIATh HX;

- PaCILIMPEHUE OIIbITA IESITENbHOCTU SKOJIOTMYECKON HANPABIEHHOCTY;
- OBJIQJICHUE HaBBIKAMU yUeOHO-UCCIIEI0BATEILCKOM, IPOSKTHOM
M COLMAJIbHOM JIEATEILHOCTH.

- c(hopMHpOBATH MPECTABICHHUS: O XUMUYIECKON COCTABIISIO-
1Ied eCTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B TI0-
3HAHUU SBJICHUH TPUPOBI, B OPMHUPOBAHUY MBIIUICHUS H
KYJIBTYPbI IMNYHOCTH, €€ (PYHKIIMOHATLHOW TPaMOTHOCTH, HE00-
XOJAUMOU ISl PEIICHUSI MPAKTUYECKUX 334 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOMICHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON
cpene;

- YMeTh COOIOAATh MPaBIIa SKOJIOTHIECKH IeIeCO00pa3HOTO
MOBE/ICHUS B OBITY M TPYIOBOH IEATEIHHOCTH B IENSIX COXpa-
HEHUs CBOETO 3/I0POBbsI U OKPY’KAOLIEH TPUPOAHON CPEIbI;
YUYUTBIBATh OMACHOCTh BO3/IEWCTBUS HA KUBbIE OPTaHU3MBbI
ONpPENIETICHHBIX BEIIECTB, IOHUMAasl CMBICII [TOKAa3aTels mpe-
JIEJIbHOW JJONyCTUMOM KOHILIEHTPAIINH;

- YMETb IPOTHO3UPOBATh, AHAJTM3UPOBATH U OLIECHUBATH C MO3U-
UK PKOJIOTHIECKOH 0€30ITaCHOCTH ITOCIIEICTBHS OBITOBOM U
MIPOU3BOACTBEHHON JEATEIBHOCTU YEIOBEKA, CBSI3aHHOM C Ie-
pepaboTKO BEIIECTB; NCTIOIL30BATh MTOYICHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PEIICHUH TPOOIEM B CUTYaIlUAX, CBSA3aH-
HBIX C XHUMUEH;

- YMETh OCO3HABaTh OMACHOCTh BO3JIEUCTBUA Ha KHUBBIE Opra-
HU3MBbI ONPE/IEJICHHBIX BEILIECTB, IOHUMAasi CMbICTT TTOKa3aTeNs
MpeAeIbHON HOMyCTUMON KOHUEHTPAIUK, U MOSICHATh Ha MpU-
Mepax croco0bl YMEHBIIIEHHUS U TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/I€MCTBUS HA OPTraHU3M YeJIOBEKA.
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[IK 4.4. Opranu3oBbIBaTh
cpeay, OTBEYArOLIY0
JEeUCTBYIOLINM CaHUTapHBIM
MpaBujiaM 1 HOpMaM

B uvactu Tpya0BOr0o BOCIUTAHUSA:

- TOTOBHOCTH K aKTUBHOMU JESATEIHLHOCTH TEXHOJIOTHYECKOH U CO-
[IMATBHOMN HAIIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH, IJIa-
HUPOBATh U CAMOCTOSTEIILHO BHITIOIHSITH TAKYIO ICATEIBHOCTD;
OBnasieHue yHUBEPCaIbHBIMU YI€OHBIMU TIO3HABATEIIBHBIMU JICH-
CTBUSIMHU:

a) 0a30BBIC JIOTMUYECKUE JICHCTBYSL:

- OIIPEEIIATh eI NCITeILHOCTH, 3a/1aBaTh MapaMeTPhl U KpUTe-
PHUU UX TOCTIDKEHUS;

0) 6a30BbIC HCCIICIOBATCIILCKUE TCHCTBHS:

- BJIQJICTh HABbIKAMH Y4€OHO-HCCIICI0BATEICKON M MPOSKTHOM
JeSITebHOCTH, HABBIKAMH pa3pelIeHus Ipooem.

OBnaneHue yHUBEPCATHHBIMI YI€OHBIMU TIO3HABATEIHHBIMHU
JNICUCTBUSIMHU:

a) paboTa ¢ uHpOpMAIIHCH:

- OIICHUBATH JOCTOBEPHOCTH, IESTHTUMHOCTH HH(POPMAIIHH,

€€ COOTBETCTBHUE MPABOBBIM M MOPAITHLHO-3TUIECKIM HOPMaM;

- HCTIOJIB30BaTh CPEACTBA MH(DOPMAIIMOHHBIX M KOMMYHHKAIIOH-
HBIX TEXHOJIOTHH B PEIIEHNH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3AIMOHHBIX 33]1a4 C COOFOIeHreM TpeOOBaHMUIT SPrOHOMHU-
KM, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOePEIKEHHMS, TPABO-
BBIX M STHYECKUX HOPM, HOPM HH(POPMAITUOHHON 0€3011aCHOCTH;

- BIIQJIETh HABBIKAMY PACTIO3HABAHUS M 3aIUTHl MHPOPMAIINH,
“H(OPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

- YMETbH HUCIOJIb30BaTh HAUMEHOBAHNUA XUMHUYECKUX COETUHE-
HUU MEXIYHapOIHOIO COK3a TEOPETUYECKON U MPUKIIATHON
XUMHUHU U TPUBHAIIbHBIC HA3BaHUSI BAKHEHUIIINX BEIIECTB (ITUJICH,
aleTUIeH, MIMIepuH, GeHol, PopManbaeru, YKCyCHas KHCIIO-
Ta, TJIULIMH, YTapHBIA Ta3, YTIEKUCIbIN ra3, aMMHaK, raiieHast
W3BECTb, HETAILICHAsl U3BECTh, INTHEBASI COJA U APYTHX), CO-
CTaBIATH (DOPMYJIIBI HEOPTaHMUECKUX M OPraHUYECKUX BEILECTB,
YpaBHEHHUSI XUMHUECKUX PEaKIuii, OOBACHITh UX CMBICH; MOJI-
TBEPKJIaTh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOT-
BETCTBYIOIIUMH 3KCIIEPUMEHTAMH U 3AIUCAMU YPaBHEHUN XH-
MHYECKHUX PEAKLUI;

- YMETh yCTaHABIMBATh IPHHAUIEKHOCTh U3yUYEHHBIX HEOpra-
HUYECKUX U OPraHMYECKUX BEHIECTB K ONPEICICHHBIM KIIaccaM
U TPYIINIaM COEAMHEHUH, XapaKTepu30BaTh X COCTAaB U BaX-
HEHIIIMe CBOMCTBA; ONPEACIIATh BUIbI XUMHUSCKUX CBs3CH (KO-
BaJICHTHAs, HOHHAs, METAJUINYECKasi, BOAOPOIHAs ), TUIIBI KPU-
CTaJUIMYECKUX PELIETOK BELIECTB; KIaCCU(PUINPOBATE XUMHYE-
CKH€ PeaKIHU.

- YMETH IUIAHAPOBATH U BBITOJIHATh XUMUYECKHHA DKCIIEPUMEHT
(mpeBpalLeHs OpraHNYECKUX BEIIECTB IPU HArPEeBaHUU, MTOJTY-
YeHHe ATUJIEHA U U3YUYEHHUE er0 CBOMCTB, KAUECTBEHHbIE peaK-
LMY Ha aJIbJIETUJIbl, KpaxMall, YKCYCHYIO KHCIIOTY; IeHaTypalus
0€JIKOB NPU HAarpEBaHMH, LIBETHBIE PEAKUUHU OCJIKOB; IPOBOIUTD
peaxkiuy HOHHOTO 0OMEHa, OTPEAEIIATh CPEAY BOJHBIX PACTBO-
POB, KaueCTBEHHBIE peakIiy Ha CyIb(ar-, KapOOHAT- U XJIOPUJI-
AHUOHBI, HA KATUOH aMMOHHUS; pelIaTh SKCIEPUMEHTAIIbHBIE
3agaud o temam "Metasl" u "Hemertamnsl'") B COOTBETCTBUN
C TIpaBWJIaMH TEXHUKH 0€30MACHOCTH MPH 0OPAIIeHUH C Bellle-
CTBaMH M 1a00paTopHBIM 000PYIOBaHUEM; NIPEACTABIISTD Pe-
3yJIBTaThl XUMUYECKOr0 SKCIIEPUMEHTa B ()OpME 3aIllUCH ypaB-
HEHUI COOTBETCTBYIONIUX PEAKIIIA U (POPMYITHUPOBATH BHIBOIBI
Ha OCHOBE 3THX PE3YJIbTATOB;

- BIIaIETh OCHOBHBIMH METOJAMH HAyYHOI'O TO3HAHMSI BELIECTB
Y XMMUYECKUX SBJICHUN (HaOMI0IeHNe, N3MEPEHHE, IKCTIepH-
MEHT, MOJICTTUPOBAHHUE).
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2. CTPYKTYPA U COAEP)KAHUE

OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

2.1. O06beM 00111e00pa30BATEILHON TUCHMILUIMHBI U BUAbl Y4e0HOI padoThl

Buj y4eOHoii paGoThI O0bem
B yacax

O0beM nporpamMmel 0011€00pa30BaTeJIbHOM M CHUNIIMHBI 144
Ypoxu 142
B TOM YHCIIE:
— npodeCCHOHATBLHO-OPHEHTUPOBAHHOE COIEPIKAHUE 14
(MpUKIIaTHON MOJTYJIb)
[TpomexxyTounas arrectanus (audpdHepeHInPOBaHHBIN 3a4eT) 2




2.2. TemaTu4eckuil JIaH U cojep:KaHue 0011e00pPa30BaTENbHOM TUCITUIIINHBI

HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOTro MaTepuaJia

O0LéM
B 4Yacax

®opmupyemMble
KOMIIETCHIIUH

Pa3zgen 1. OcHOBBI CTPOEHUS BelIeCTBA

8

Tema 1.1. CTpoenue
aTOMOB XHMMHYECKHX
3JIEMEHTOB U MPUPOIA
XHMHYECKOIi CBA3M

Coaeprxanue yueOHOro MaTepuasa

CoBpeMeHHass MOJIeINIb CTPOCHUS aToMa. DJIEKTPOHHAs KOHPUrypaLus aToMa.
Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIE AJIEKTPOHBI.
BaneHTHOCTB. DNEKTpOHHAs IPUPOJA XUMUYECKON CBA3H. DJIEKTPOOTPULIATEIILHOCTD.
KoBasienTHas CBsA3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIH

U JIOHOpHO-aKuenTopHbii). MoHnHas cBs3b. MeTaiuindeckas cBsi3b. BonoponHas cBs3b.
Me:xmornexyinspHble B3auMoecTBus. M30Tomnbl, 0CHOBHOE U BO30YX/IE€HHOE COCTOSHUE
aToma, TMOpUIu3alysi aTOMHBIX opOuTanei.

Pemenue npakTHUecKuX 3aJJaHUN Ha COCTABJICHUE JIEKTPOHHO-Tpadudeckux Gopmy
2JIEMEHTOB 1-4 nepronoB. Pemenue 3a1annii Ha UCIIOIB30BAaHUE XMMUYECKON CUMBOJIU-
KU Y Ha3BaHUI COEAMHEHUI M0 HOMEHKIIATYPE MEKIYHAPOJIHOIO COK03a TEOPETUUECKOM
Y TIPUKJIaJHONH XUMUH U TPUBUAIBHBIX Ha3BaHUHU JIJIs1 COCTABICHUS XUMUYECKUX (POPMYII
JIByXaTOMHBIX CO€IMHEHUH (OKCHUIOB, CYyIb(UI0B, THAPUIOB U T.II.) U IPYTUX HEOpra-
HUYECKUX COCAVHEHUHN OTIEIBbHBIX KIIACCOB.

6

OK 01

Tema 1.2. Ilepnoauye-
CKHMH 3aK0H M Ta0/uIa
.. MenpeneeBa

Conep:xanue yueOHOro MaTepuaJa

[Tepuonnueckas cucrema xumuaeckux 31aeMeHToB .M. Menneneesa. ®uznueckuii
cmbici [lepuoanueckoro 3akona J[.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB

B COOTBETCTBUH C MOJIOKEHHUEM XUMHUUYECKOTO d1eMeHTa B [lepuoanyeckoii cucreme.
MupoBo33peHueckoe u HaydHoe 3HadeHue [lepuonnueckoro 3akona JI.11. Menneneesa.
[Iporunossl .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUI HA XapaKTepU3aLHIO
XUMHUYECKHX DJIEMEHTOB «MeTauinyecKrue/HeMeTaITTNYeCKHe CBOMCTBA, SJIEKTPOOTPH-
[ATEeJIbHOCTh U CPOJICTBO K JIEKTPOHY XUMHUYECKHX AJIEMEHTOB B COOTBETCTBUE

C UX DJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMUYECKUX
anemenToB .M. Menneneenay.

OK 01, OK 02
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Pa3nes 2. Xumnueckne peakuun

14

Tema 2.1. Tunsl
XHMHUYECKHX peakumii

Conep:kanue y4eOHOro MaTepuaa

Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKIUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.
KonnuectBennsie oTHOIIEHNS B XUMUU. OCHOBHBIE KOJTHMUYECTBEHHBIE 3aKOHBI B XUMUU
Y pacyeThl 0 yPaBHEHUSAM XUMUYECKUX peakiuii. MoJb Kak eMHUIA KOJTHMYECTBA
BeuiecTBa. MosnspHas Macca. 3aKOHbBI COXpaHEHUsI MacChl M SHEPTUU. 3aKOH ABOTajpo.
Mousipabiii 00beM ra3oB. OTHOCUTENBHAS IIJIOTHOCTD Ia30B.

Peakunu koMIiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHMUYECKUX BEIIECTB (Ha Mpumepe
THJIPOKCOKOMIUIEKCOB IIMHKA U amoMuHMs). CocTaBleHUe ypaBHEHHH peakuui
COCIMHEHMS, PA3IOKEHUs, 3aMellleH s, OOMeHa. Y paBHEHHsI peakluil TOPEHUs, HOHHOTO
0OMeHa, OKUCIIEHHI-BOCCTAHOBIICHHUSL.

Pacyer konM4eCcTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIUH.
PacueTr KOMTMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEAKIIMH COSTMHEHUS, €CIIA OJTHO
13 BEILECTB JIaHO B U30BITKE U/WIIH COACPKUT MpuMecH. PacueT MaccoBoi i 00beM-
HOM JI0JIM BBIXO0JIA TIPOYKTA PEAKIIUU COSTUHEHHS OT TEOPETUIECKH BO3MOYKHOTO.
Pacuer 06beMHBIX OTHOIIEHUH Ta30B. PacueT Macchl (00beM, KOIMYECTBO BELIECTBA)
MIPOAYKTA PEaKIiH, €CIIU OJHO U3 BEUIECTB JaHO B BHJIE PACTBOPA C ONPEIACIICHHON
MaccoBOM J10J1ei pacTBOPEHHOI'O BEIECTBA.

YpaBHEHUS OKUCIIEHUS-BOCCTaHOBIIEHUS. CTeneHb oKucieHusi. OKHCIUTENb U BOCCTA-
HOBHTENb. OKUCINTEIEHO-BOCCTAHOBUTENIbHBIE PEAKLIUHU B IPUPO/IE, TPOU3BOICTBEH-
HBIX TPOLIECCAX U KHU3HEIEATSIFHOCTH OpraHu3MoB. OKHCINTEIFHO-BOCCTAHOBUTETbHBIN
noteHIuan cpenbl. CocTaBiaeHne U ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOAOM 3JIEKTPOHHOTO OanaHca. THIUYHbIe HEOPTaHUYECKNE OKUCITHTEIH

Y BOCCTAaHOBUTENH. DIIEKTPOJIU3 PACTBOPOB U PACILUIABOB COJIEH.

OK 01

Tema 2.2. Dj1eKTPOJIMTH-
YyecKasi AMCCONMAMSA
U MOHHBbIN 00MeH

Coaepixanue yueOHOro MaTepuasa

Teopust 3aekTponUTHUYECKON aucconmanuu. Peaknuu nonHoro obmena. CocTaBiieHHe
peakuuii MOHHOrO OOMEHa IMYTEeM COCTaBJIEHUS MX IMOJIHBIX U COKPALIEHHBIX HMOHHBIX
ypaBHeHMH. [uaponus coseil. 3HaueHHe TUApPONU3a B OHOJIOIMYECKHMX OOMEHHBIX
npoueccax. [Ipumenenre ruipoan3a B IPOMBIIUIEHHOCTH.

JIaGoparopHas pabota «Peakuuu ruaponuzay. MccinenoBanue cpeibl pacTBOPOB COJIEH,
00pa30BaHHBIX CHJIBHBIMM M CJIa0BIMH MPOTOJIMTAMHU, M MX pEaKUuil C pacTBOpaMu
meno4n U kapOonara Hatpus. CocTaBilIeHUE peaKkIUil THIPOIN3a COei.

OK 02, OK 04,
OK 05, OK 06

KonTposbsHnas padora Nel

Conep:xanue yueOHOro MaTepuaJa
Pemenue 3amad mo teme: «CTpoeHHE BEMIECTBA U XMMUYECKHE PEAKIIUI).

OK1,0K 2
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Pa3nea 3. CtpoeHue u CBOMCTBA HEOPraHUYECKHUX BellecTB

32

Tema 3.1. Knaccudukanusi,
HOMEHKJIATYpPa U CTPoe-
HHeE HeOPraHNYecKuX
BeLeCTB

Conep:kanue y4eOHOro MaTepuaa

IIpeamer HeopraHu4eckoi XUMUK. B3anMOCBSI3b HEOPraHUYECKUX BEILECTB.
Knaccudukanus Heopranuyeckux BemecTs. IIpocTelie u ciioxxHble BemecTBa. OCHOBHBIE
KJIACChI CJIOXKHBIX BEIECTB (OKCH/IbI, TUAPOKCUABI, KUCIOTHI, coau). HomeHkiatypa u
Ha3BaHUE HEOPIaHWYECKUX BELIECTB UCXOs U3 UX XUMHUECKOH (hOpMYJIbl MIIN COCTAB-
JICHUE XUMHUYECKOH (POpMyITbI UCXO0/1s U3 Ha3BAaHHsI BELIECTBA 110 MEKAYHAPOIHOW WK
TPUBUAJIIBHON HOMEHKJIIATYPE.

Me:xmornexyispHble B3aumozeicTsus. Kpucramnoruaparel. ArperatHble COCTOSHUS
BemlecTBa. Kpucramuimyeckue u aMmopHble BelecTBa. THIIBI KPUCTAIIMUECKUX PELIETOK
(aromHas1, MOJIEKYIIIpHAsl, MOHHAS, METATMYECKAs ). 3aBUCUMOCTh (PH3MUECKUX CBOWCTB
BEIIECTBA OT TUIIA KPUCTAJUIMYECKON perieTky. [IpuunHbl MHOrooOpa3us BEeLecTB.
CoBpeMeHHBIE MPEICTaBICHUS O CTPOCHUH TBEP/BIX, JKUAKUX U Ta3000pa3HbIX BEIIECTB.
XKunkue kpucramisl. Pemienue 3a1a4 Ha pacueT MaccoBOil J10aM (Macchl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B MOJIEKYJIE (CMeCH).

Pemienue mpakTudeckux 3alaHUi Mo KiaccU(pUKAIMKM, HOMEHKJIAType M XUMHUYECKUM
(dbopMynaM HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB (HA3bIBaTh M COCTABIIATH
(bopMysIbl XUMUYECKUX BELIECTB, ONPEENATh IPUHAIIEKHOCTh K KJIAcCy).

Wctounuku xumuyeckol uHpopMmanuu (HaydHass U ydeOHO-HayudHas JIMTEpaTypa,
cpeactBa MaccoBoil uHpopmaruu, cetb MHTepHer m apyrue). Ilouck undopmarmu
10 Ha3BaHUAM, UJIEHTU(PHUKATOPAM, CTPYKTYPHBIM (POpMYyJIaM.

10

OK 01, OK 02

Tema 3.2. Pusuko-
XMMHYECKHe CBOMCTBA
HEOPraHu4ecKux
BellleCTB

Coaepixanue yueOHOro MaTepuasa

Mertamnel. O6mue ¢pu3ndeckue U XUMUYecKkue cBoiicTBa MetamioB. CrocoOsl moiyye-
HUs. 3HaYEHHE METAUIOB U HEMETAJJIOB B MPUPOJE M >KU3HENEATEIbHOCTH 4YEJIOBEKa
n opranusmoB. Kopposus MeTaymioB: BUABI KOPPO3HMM, CIIOCOOBI 3alIUThl METAUIOB
oT koppo3un. Hemeramibl. O0mue puznyeckre 1 XUMHUYECKUE CBOMCTBA HEMETAJIOB.
Tunuunsie cpoiictBa MetamioB |V-VII rpynn. Knaccudukanus 1 HoMeHKIIaTypa coenu-
HeHMI HeMeTaoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BelIecTB (OKCHJIOB,
THJIPOKCUIOB, KUCIIOT, COJeH U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJHBIX COECIMHEHUH, BBICIIMX OKCUAOB U THApPOKcHI0B. CocTaBieHHe
YPaBHEHUI XMMMUYECKHUX PEaKLHUH C Y4aCTHEM IPOCTBIX U CIIOKHBIX HEOPraHMUYECKHUX
BEIIECTB: OKCUOB METAJIOB, HEMETAJNIOB U aM(OTEPHBIX JIEMEHTOB; HEOPTaHUUYECKUX
KHUCJIOT, OCHOBAaHMM U aM(OTEPHBIX TUAPOKCHIOB, HEOPraHMUECKUX COJICH, XapaKTepu-
3YIOIIUX UX CBOMCTBA.

20

OK 01, OK 02,
OK 04, OK 05,
OK 06
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Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUA Ha  CBOMCTBA
1 INOJIYUYCHUC HCOPTAaHNYCCKUX BCIICCTB.

Tema 3.3. I[IpousBoacTeo
HEOpraHu4ecKUuxX
BellecTB. 3HaAYeHHe

U NIPpUMeHeHne B ObITY

U HA MPOU3BO/CTBE

Conep:xanue yueOHOro MaTepuasia

OO01ue npeAcTaBIeHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOJIyYEeHUsI XUMUYECKUX BEIIECTB
(Ha mpuMepe MPOU3BOJCTBA aMMHUAKa, CEPHOM KUCIIOTHI).

UepHast u 1BeTHasi MeTayuyprus. I[IpakTuyeckoe mpUMEHEHHE 3JIEKTPOiIn3a Ui MOy-
YEHUS IIEJIOYHBIX, MIEJIOYHO3EMENbHBIX METAUIOB U amtoMUHUS. CTEKJIO U CHUIIMKATHAS
MIPOMBIIIJICHHOCTb.

[IpoGnema 0TX0/10B U MOOOYHBIX MPOAYKTOB. Pelienne npakTHKo-OpUeHTUPOBAHHBIX
3aJlaHu¥ O POJIM HEOPTraHUIECKOW XMMHH B PAa3BUTUU MEIUIIMHBI, CO3JaHUHA HOBBIX Ma-
TEepHAaJIOB (B CTPOUTENHCTBE U JP. OTPACIIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB
SHepruu (aJbTePHATUBHBIC HICTOYHUKH SHEPTHH) B PEUICHUHU TTPOOJIEM IKOJIOTHIECKOM,
SHEPreTHYECKON U MUILEBOI 0€30MacHOCTH.

JlaboparopHast pabota «CBOHCTBa METAJUIOB U HEMETALIOBY. VccnenoBanue gpusnde-
CKHX M XMMHYECKHX CBOMCTB METAJJIOB M HEMETAJLIOB. Pelienne sKkcrnepruMeHTalbHbIX
3a/1a4 10 CBOMCTBAM XMMHUYECKUM CBOMCTBAM METAJJIOB M HEMETAJIOB, 1O pPaclio3HaBa-
HUIO U TIONyYEHHUIO COSTUHEHHUI METaJJIOB U HEMETAJUIOB.

OK 01, OK 02

KontpoabHasi padora Ne2

Conep:xxanue yueOHOro MaTepuaJa
Pemenue 3anay no teme: «CBoOWCTBa HEOPraHUYECKUX BEILIECTBY.

OK 01, OK 02

Pa3nen 4. CTpoeHue u cBOlicTBa OPraHN4YecKMX BellecTB

48

Tema 4.1. Knaccuduxanmus,
CTpPOeHHe U HOMEHKJIaTypa
OpraHHYecKHuX BellecTB

Coaepixanue yueOHOro MaTepuasa

IIpeamer opranndeckoil XumMun. B3auMoCBsA3b HEOPraHUYECKUX U OPraHUYECKHUX Be-
HIECTB. XMMHUYECKOE CTPOCHHE KaK MOPSAAOK COCIMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJICHTHOCTU. OCHOBHBIE MOJIOKEHHS TEOPUH XMMHUYECKOTO CTPOEHHSI OPraHUYECKUX
coennHeHnit A.M. bytnepoBa. YriepoaHslii CKeJIeT OpraHnYeCcKOr MOJIEKYJbl. Moseky-
JISIPHBIE U CTPYKTYpHBIE (pa3BepHYThIE, COKpAIllEeHHbIE) XUMHUECKUE (POpMyIIbl. 3aBUCH-
MOCTb CBOMCTB BEIIECTB OT XMMHYECKOT0 CTPOEHU MOJIEeKyIl. Vi3oMepus u n3omepsl
(cTpykTypHasi, reoMeTpuueckas (uc-TpaHc-u3omepusi). KpaTHOCTb XUMHUYECKOH CBS3H.
[Tonstue o pynkunoHanpHoO# rpynmne. [IpuHIMNBI Ki1accupuKkauu OpraHUYECKUX Co-
eIMHEeHNI. MexyHapoJHas HOMEHKJIaTypa M IPUHIUIIBI HOMEHKIATYPbl OPraHUYECKUX
coenuHeHN. HomMeHKkIaTypa OpraHWYeCKUX COSIWHEHWUW OTIEIBHBIX KJIAcCOB (HACHI-
IIICHHBIE, HEHACHIIIEHHbIE U apOMAaTHYECKUE YIIeBOAOPOAbI, CIUPTHI, (hEeHOIBI, aibe-
TUJIbl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.) CocCTaBlI€HHME MOJIHBIX U COKPALICHHBIX

12

OK 01, OK 02,
OK 04, OK 05,
OK 06
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CTPYKTYPHBIX (OpPMYJ OpPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB, HCIOJB3YS HX
Ha3BaHMsSI TI0 CHCTEMATHYECKOH HOMEHKarype. Pacuersl mpocreiimielr Gpopmymsl opra-
HUYECKOM MOJIEKYJIbI, HICXO/IS U3 3JIEMEHTHOT0 cocTaBa (B %).

Tema 4.2. CBoiicTBa
OpPraHMYecKux
coeIuHeHu i

Conep:kanue y4e0OHOro MaTepuaa

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTAEJIbHBIX KJIACCOB
(ocobeHHOCTH KiTacCH(UKAIMK U HOMEHKJIATYPhl BHYTPU KJIacCa; TOMOJIOTUUECKHH PsJT
u obmas hopmyna; nzomepus; Gpusnyeckre CBOWCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI
MOJTyYCHUS ):

— MpeleNbHbIE YIIIEBOAOPObI. ['OpeHre MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB
TeIJIa B MPOMBINIJIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIECBOAOPOIOB, HAXOXKIE-
HHE B IPUPOJIC U PUMEHEHUE AJIKAHOB;

— HEMpeJenbHbIE W apoOMaTHYEeCKue YIIIeBOMOpObl. llomuMepusamusi STuEHA Kak
OCHOBHOE HAINpaBJIEHUE €0 MCIOJb30BaHUs. ['OpeHHe aneTuiieHa Kak MCTOYHUK BbICO-
KOTEMIIEpaTypHOTO IJIAMEHHU /ISl CBAPKU U PE3KH METAJLJIOB;

— KHCIIOPOJICO/ICp KAIINE COSAMHEHHUS (CITUPTHI U TPOCThIC (DUPHI, (PEHOINBI, aTbICTHIBI 1
KETOHBI, KapOOHOBBIC KHCJIOTHI M WX MPOW3BOAHEIC). [IpakTHueckoe MpUMEHEHHE
ATWICHIVIMKOJIS, TiMuepuHa, ¢eHona. I[IpumeHenue dopmanpaeruaa, aneTaibIerua,
VKCYCHOM  KHCIOTHL.  MpbUla  Kak  COJIM  BBICIIMX  KapOOHOBBIX  KHUCIIOT.
Motomue CBONCTBA MbLIA.

— a30TCO/IepXKAIINE COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Krnaccudukanus 1 0coOEHHOCTH OpraHHYecKUX peakiuil. Peakunonnsie neHTpsl. Pagu-
kanbl. [lepBoHayanbHBIE TOHSATHS O THUMAX W MEXAHU3Max OPTaHUYECKUX PEaKIIU.
Pemrenue nenoyek npeBpamieHil Ha TEHETUYECKYIO CBA3b MEXKIY KiaccaMu OpraHuye-
CKHMX COCIMHEHUI C COCTaBJIEHWEM Ha3BaHUN OPTaHMYECKUX COCAMHEHHH MO0 TPUBUAIb-
HOM WJIM MEXIyHapOJHOM CUCTEMaTHYeCKO HOMEHKIaType. Perenue pacueTHbIX 3a71a4
110 YPAaBHEHUSIM PEAKIUN C yYaCTHEM OPTaHUYECKHUX BEIIECTB.

30

OK 01, OK 02,
OK 04, OK 05,
OK 06

Tema 4.3. Opranudeckue
BeleCTBA B )KU3He/1esI-
TEeJILHOCTH YeJIOBeKa.
IIpousBoacrso

U IIPUMEHCHUEC Oprannve-
CKHX BeILIeCTB

B IPOMBIIIIVICHHOCTHA

Conep:kanue y4eOHOIro MaTepuaa

buooprannueckue coenanHenus. l[IpuMeHeHue u Ouonoruyeckas pojb YIIEBOJOB.
OxkwcIlieHrne YIiIeBOIOB — UCTOYHHUK YHEPTUHU KUBBIX OpraHu3MoB. OOIacTu MpUMEHEHHUS
aMuHOKHUCIOT. [IpeBparenuss OenkoB MUIIM B OpraHu3Mme. buonornueckue (QyHKIIMH
oenkoB. buonornueckune GyHKIuM KUpoB. Ponbk opraHnueckol XMMHUHM B PEIICHUH TTPO-
61eM nuIeBoil 0e30MacHOCTH.

HyxnenHoBbIe KUCHIOTHI: cocTaB U cTpoeHue. CTpoeHne HykieoTHA0B. COCTaB HYKIIEH-
HoBeix kucioT (JAHK, PHK). Ponb HYKIEHHOBBIX KHUCIOT B >KHU3HEIEATEIHHOCTH
opranu3moB. [Ipon3BOACTBO OpraHMYECKHUX BEIIECTB: MPOU3BOJCTBO METAHONA, IEpepa-

OK 01, OK 02
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6oTtka HedTH. [lonMITUIEH KaK KPYMHOTOHHAKHBIA MPOJYKT XUMHUYECKOTO MPOU3BO/I-
ctBa. [Ipumenenue stunena. [Ipon3BoacTBO M IPUMEHEHUE KaydyKa U PE3UHBL.
CuHTeTHYeCcKHe U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHUE, CBOMCTBA. [IpakTHueckoe uc-
MoJib30BaHre BOJIOKOH. CHHTETHMYECKHE IUIEHKU: HU30JiI0ud AJid IMpoOBOOOB, MCM6paHBI
Il ONIPECHEHMsI BOJbI, 3aIlUTHBIC IUICHKHU Ul aBTOMOOMJIEH, IUIacThIpHU, XUpypruye-
cKkHe TIOBsS3KHM. HoBbIE TEXHOJOTHH l[aJIBHeI;'II_HCI‘O COBCPUICHCTBOBAHUA NOJIUMCPHBIX
MaTepHaoB.

Poinb opranndeckoil XuMuM B pelIeHUH POoOIeM SHEpPreTuYeckon 6e30MmacHOCTH, B pas-
BUTUM MEJIUIMHBI, CO3JaHUH HOBBIX MaT€pHaIOB, HOBBIX MICTOUHUKOB SHEPruu (ajbTep-
HAaTUBHbIE HMCTOYHUKU SHEPrUM). PerieHne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM 110
COCTABJICHUIO XMMHMUYECKUX pPEaKLUil, OTpa)KarolluX XMMUYECKYI0 aKTHUBHOCTb OpraHH-
YECKUX COEIMHEHUH B Pa3IMYHBIX Cpeiax (MPUPOAHBIX, OMOJOTMUYECKUX, TEXHOTEHHBIX ).

KontposbHnas padora Ne3 | CoaepskaHue ydueGHOTro MaTepuasa 2 OK 01, OK 02
Pemenue 3amau no teme: «CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECTBY.
Paznen 5. Kunernyeckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKHX peakuuii 12
Tema 5.1. Kunernueckue | Conepxanue yueOHOro Marepuasia 4 OK 01, OK 02,
3aKOHOMEPHOCTH Xumuyeckue peakiuu. Knaccupukanus XUMUYECKUX peakluii: Mo (a3oBOMY COCTaBY OK 04, OK 05,
NMPOTEeKAHUSI XHMHYECKNX | (TOMOTE€HHBIE U T€TEPOreHHbIE), [0 MCIIOJIb30BAaHUIO KaTalu3aTopa (KaTaIuTHYeCKUue U OK 06

peakuuii

HekaranuTuyeckue). CKOpOoCTh peaklMy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB:
IIPUPOJIBI PEATUPYIOLIUX BELIECTB, KOHLEHTPALUN PEarupyroLINX BELIECTB, TEMIIEPATY-
pol (mpaBunio Bant-I'odda), miomany peakinoHHONW NOBEPXHOCTH, HAJIMUNS KaTalu3a-
Topa. Poip katanu3aTopoB B IPUPOJE U IPOMBIIUIEHHOM IIPOU3BOICTBE.

OHeprus akTuBalluu. AKTUBUPOBaHHBIA KomIuieke. KaTanusarops! u katanus. Ponb ka-
TaJIU3aTOPOB B IPUPOJE U MIPOMBIIIJIEHHOM IIPOU3BOICTBE.

N3ydeHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaklMM OT KOHILIEHTpalluU pearupyro-
IIMX BEUIECTB U TEMIIEPATYPHI.

1. JIaGopatopHast pabora «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLUH OT KOHIICH-
TpalMM pearupyroumx BemiecTBy. MccnenoBanne 3aBUCHMOCTH CKOPOCTU PEAKIMU OT
KOHIIeHTpauuu. OnpeeneHrne KOHCTaHThl CKOPOCTH PeakIMy rpauuecKuM METOIOM.

2. JlabopaTtopHas pabota «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TeMIIepa-
Typbl». MccnenoBanue 3aBUCHMOCTH CKOPOCTH PEaKLIMU OT TeMueparypsl. Pacuer sHep-
UM aKTUBAIUHN PEaKIIUu.

Pemienne mpakTHKO-OpMEHTHPOBAHHBIX 3aJaHUi Ha aHanu3 (PAKTOPOB, BIUSIOMIMX Ha

M3MEHEHHE CKOPOCTH XMMHYECKON peaKInH.
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Tema 5.2. Tepmoannamu-
YyecKHre 3aKOHOMEPHOCTH
NMPOTEKAHUS XUMHYECKUX
peakuuii. PaHoBecue
XHMHMYECKHX peaKkuuid

Conep:kanue y4eOHOT0 MaTepuaJa

Knaccugukanuss XMMHUECKUX peaKIui: MO TerioBoMy 3¢ddexry (3K30TepMuveckue,
SHJOTEPMHUUECKHE), TI0 00paTuMocTu (oOpaTuMbie U HeoOpaTuMebie). TermmoBsie dhdek-
ThI XUMUYECKHUX peakiuid. Tepmoxumudeckue ypaBHeHus. OOpaTUMOCTh peakiuii. Xu-
MHYECKOE PaBHOBECUE M €r0 CMEILEHHUE MO IeHCTBUEM Pa3InYHbIX (PAaKTOPOB (KOHIIEH-
Tpalusi peareHTOB WIH NIPOJYKTOB pEaklivy, AaBJIEHUE, TEMIIEpaTypa) Ulsl CO3/1aHus OIl-
TUMAJIBHBIX YCIIOBHH IPOTEKaHUS XMMUYECKHUX IPOLIECCOB.

[TonsiTre 06 sHTANBIUK U SHTponuH. DHeprust [ m66ca. 3akon ['ecca u cneacTBus U3 HETO.
Ponb cmerienust paBHOBecus B TexHojoruuyeckux npoueccax. IIpunnun Jle Ilartense.
Bnusiaue pa3nuvHbIx (GakTOpOB HA U3MEHEHHE PABHOBECHS XMMHUUYECKUX PEAKLIUH.
3aKOH JEeHWCTBYIOIMX MAacC U KOHCTaHTa XMMUYECKOT0 paBHOBecus. PacueTsl paBHOBeC-
HBIX KOHIICHTPALMK pearupyromux BENIECTB U IIPOAYKTOB peakluii. Pacuers! TenioBoro
s dexra peakum.

Pemenne npakTUKO-OPUEHTUMPOBAHHBIX  3aJaHUM HA NPUMEHEHHWE [PHUHIMIIA
Jle-IlaTenbe a1 HAXOXKICHUSI HAIIPABJICHHs CMELIEHNUs paBHOBECUS] XUMUYECKOH peak-
MU U aHaJIu3 (GaKTOPOB, BIUSIOIIUX HA CMEIIEHUE XMMUYECKOIO PABHOBECHSL.
JlaGopatopHas pabota «/3yueHue BIMAHUS pa3IUYHbIX (AKTOPOB HA CMELICHUE XHUMHU-
YECKOT0 PaBHOBECHSI.

HccnenoBanue BIUSHUSA U3MEHEHHs] KOHIEHTPALMHU BEILECTB, PEAKIIUU CPENbI U TEMIIE-
paTypbl Ha cMelIeHNe XUMUYECKOro paBHOBecusl. CpaBHEHHUE MOJIyYEHHBIX PE3yJIbTaTOB
C TEOPETUUYECKU IPOTHO3UPYEMBIMH Ha ocHOBe IpuHIMmna Jle Illarense.

OK 01, OK 02

Kourpoabnas padora Ned | Conep:xanue yueOHOro Marepuasa OK 01, OK 02
Pemenue 3aau o reme: «CKOPOCTh XUMUUECKON PEAKIIMU U XUMHUECKOE PABHOBECHEY.
Pa3pnen 6. lucnepcHblie cuCTEMBI
Tema 6.1. Iucnepcusbie Copaepxxanue yuyeOHOro MaTepuasa OK 01, OK 02,
cucTeMbl H (PAKTOPHI Hucnepcusie cuctembl. Komouansie cuctemsl. Mctunnblie pacTBopsl. PacTBopenue kak OK 07

HX YCTOMYHUBOCTH

¢uzuko-xumMHuueckuii mpomecc. PactBopsl. CiocoObl NpUTOTOBICHUS pacTBOpoB. Pac-
TBOPUMOCTh. MaccoBasi 10yl pacTBOpEHHOro BeulecTBa. [IpenenbHo qomycTUMble KOH-
LEHTpalMU U UX UCIIOJIb30BaHKE B OLIEHKE SKOJIOIMYECKON O€30MacHOCTH.
Knaccudukanus nucnepcHbix cucreM mo cocraBy. CtpoeHue u GakTopbl yCTOHYHMBOCTH
JUCIIEPCHBIX CUCTEM. Pacrio3HaBaHME HCTUHHBIX PAaCTBOPOB, KOJUIOMAHBIX PacCTBOPOB U
rpydoaucnepcHsix cucteM. CTpoeHne MuLe/UIbl. PaccerBaHue cBeTa Npu MPOXO0KICHUH
CBETOBOIO ITy4Ka Yepe3 ONTHYECKU HeoTHOpoAHyto cpeny (3ddexrta Tunmans). Pere-
HU€ 3a]1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
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Pemenne npakTMKO-OpPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha JIUCIIEPCHBIE CUCTEMBI,
UCIIONIb3YEMbIe B OBITOBOM M NMPOM3BOJICTBEHHOW IEATEIBHOCTH YEJIOBEKA, C MO3UIUN
9KOJIOTHYECKON 0€30MacCHOCTH MOCIIEACTBUI U IPaMOTHBIX PEUIeHHUM mpoliem, CBS3aH-
HBIX C XUMHUEH.

Tema 6.2. Uccaenosanne | Conep:kanue yueOHOro MmarepuaJia OK 01, OK 02
CBOICTB JANCHEPCHBIX JlaboparopHas pabota «IIpuroroBieHue pacTBOPOB».
CHCTEM /JI UX U/ICHTH- [IpuroroBieHue pacTBOPOB 3aJaHHOW (MOJIIpHOM) KOHIIEHTpauuu (C MPaKTHKO-
$ukanuu OpUEHTUPOBAHHBIMU BOIPOCaMH), OINpeiesieHue cpeibl BOAHBIX pacTBopoB. JlaGopa-
TopHas padorta «VccnenoBanue AUCTIEPCHBIX CHCTEM.
[TpuroToBneHne U U3y4eHNE CBOWCTB TUCTIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIICH3UH,
AMYIBCUU, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX M KOJUIOMAHBIX pac-
TBOPOB, BBISIBIICHUE OCHOBHBIX Pa3IMYMi MEXTy HUMH.
Konrpoasnas padora NeS | Conep:xanue yueOHOro MaTepuasa OK 01, OK 02,
Pemenue 3anay no teme: «JlucrnepcHbie CUCTEMBD. OK 07
Pa3pnen 6. lucnepcHblie cuCTEMBI
Tema 7.1. O0napyxenne | Copep:kanue y4eOHOro MarepuaJia OK 01, OK 02

HEOPraHNIECCKUX
KaTHUOHOB U aHUOHOB

OO6HapyxeHne HeOpraHUYeCcKuX BellecTB (kaTHoHOB [-VI rpymnmn uin aHnoHOB) C HC-
II0JIb30BAHNEM KaYECTBEHHBIX aHATUTHUECKNX PEaKLIUM.

1. JIaGoparopHas paboTa «AHaTUTHYECKHE peakluu KaTuoHOB [-VI rpymm».
[TpoBeneHue KaueCTBEHHBIX pPeaKIUil, HCIONb3yeMbIX [l OOHAPYKEHUsI KATHOHOB |
rpynnsl (Kanusi, HaTpusl, MarHusi, aMMonust), Il rpynmnsl Ha npumepe 6apus, 11 rpynmner —
cBHHIIA, [V rpynmsl — antoMuHus,

V rpynnsl — xene3a (II u 1), VI rpynmnel — Hukens. Onucanue HaOM0JaeMbIX SIBICHUN
Y COCTaBJICHHE XUMUYECKUX PEAKLIHIA.

2. JlaGoparopHas paboTa « AHAIUTUYECKUE PEAKLIU AaHUOHOBY.

[TpoBeneHne KaueCTBEHHBIX PeaKIUii, HCIIONb3yEeMBbIX I OOHAPYKEHHsSI aHHOHOB: Kap-
Oonara, pocara, cynbdarta, cynsduna, HuTpaTa, xjaopuaa u ap. Onucanue HaOIrOAaC-
MBIX SIBJIEHUM U COCTABJIEHUE XUMUYECKUX peakiuil. KauecTBeHHbIE XUMUUECKHE PEAK-
L[UU, XapaKTepHbIe JIsl OOHAPY>KEHUSI HEOPTAHUYECKUX BEIECTB (KATHOHOB U AaHHOHOB).
CocraBieHue ypaBHEHUH peakiuii oOHapykeHus: KaTuoHOB [-VI rpynn u aHMOHOB,

B T.4. B MOJIEKYJIAPHOM U HOHHOH (popmax.

Peakimn oOHapyKeHNsT HEOPraHMUYECKHX BEILIECTB B PeaIbHBIX 00BEKTAaX OKPYKAIOIIEH Cpesibl.
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Tema 7.2. O0HapykeHUe
OpPraHMYecKuX BellecTB
OTJEJbHBIX KJIACCOB

¢ HCIOJIL30BaHHEM
Ka4eCTBEeHHbIX peaKkmuii

Conep:kanue y4eOHOT0 MaTepuaJa

KadecTBeHHBIE XUMHUECKUE PEAKINH, XapaKTePHbIE 1T 0OHAPYKEHUS OTAEITbHBIX
KJIACCOB OPraHMYECKUX COCTUHEHUIl: ()EHOJIOB, albIAETHI0B, KpaxMasa, YKCyCHOM Kuc-
JIOTBI, aMUHOKHUCJIOT U Jp.

Jenarypanus GelKOB NPU HATPEBaHHUH, [IBETHBIE PEAKIIH OEIKOB.

CocraBieHne Ka4UeCTBEHHBIX PEAKIUN OOHAPYKEHHS OPTraHUYECKUX COSTMHEHUN OT-
JENbHBIX Ki1accoB. OOHapyKeHNE OPraHMYECKUX COSAMHEHHUM OTIEIbHBIX KJIaCCOB.

1. JlTabopaTopHast pabota «KauecTBeHHbIEC peakliMi Ha OTACJIbHBIC KJIACCHI OpraHnuye-
CKHX BEILIECTBY.

[TpoBeneHne KaYECTBEHHBIX PEaKIUil, UCIIONb3YEMBIX I OOHAPYKEHHSI OPraHUYECKIX
BEIIECTB PA3IUYHBIX KJIACCOB: ()EHOJIOB, aNbJICTHI0B, KpaxMasa, YKCYCHON KUCIIOTHI,
AMHHOKHUCIIOT, 0eTKOB 1 Ap. Onucanne HaOIr01aeMbIX SBICHHA U COCTABICHHE XUMU-
YECKUX PEaKIUil U/UITU CXEM.

2. JIaGoparopHas padota «KauecTBeHHbII aHAIN3 OPraHMYECKUX COSAUHEHUN 10 PYyHK-
[{UOHATIBHBIM TPYIIIIaM).

HpOBGI{GHI/Ie KadC€CTBCHHBIX peaKHI/Ifl, HCIIOJIB3YCMbBIX JISA paCIIO3HABAHUA OpraHn4dc-
CKHX BEIIECTB OT/ICIbHBIX KJIACCOB MO ()YHKIIMOHATBHBIM IPYIIaM: Ha IPUMEpPe aMHUHO-
KHCIIOT " Kap60HOBI)IX KHCJIOT, CITMPTOB U (1)CHOJIOB, AJIbJACTUA0B U KETOHOB. Omnucanue
HaOJII01aeMBbIX SIBIICHUH U COCTaBICHHE XMMUYECKUX PEaKIUil W/Uin CXeM.

OK 01, OK 02

IIpukaagHoil MOXYJIb

14

Pazjnen 8. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1€eATEJIbHOCTH YeJI0BEKa

Tema 8.1. Xumus B ObITY
U MPOU3BO/ICTBEHHOM
AeATeJIbHOCTH YeJI0BeKa

Copepxanue yueOHOro Mmarepmuasa

Oxojnoruyeckasi 0€30MacHOCTb MOCIEACTBUI OBITOBOM U MPOU3BOJICTBEHHON JESATENIbHO-
CTH 4eJIOBEKa, CBsI3aHHasl ¢ IepepabdOoTKOM BEeLIecTB; MOUCK U aHaIU3 XUMHUYECKON MH-
dbopMaruu U3 pa3InYHBIX UCTOYHUKOB (Hay4YHasi U yueOHO-Hay4Has JIuTepaTypa, Cpe-
CTBa MaccoBoi nHpopmaiyu, cetb IHTEpHET U Ipyrue).

OK 01, OK 02,
OK 04, OK 07,
1K 4.4

Pa3znen 9. UcciienoBanmne U XuMH4YeCKHii aHAJIN3 00bEKTOB Ouochepbl

12

Tema 9.1. OcHOBBI
JIa00OpPaTOPHOIl MPAKTHUKH
B IpodecCHOHAIBHBIX
Jlaboparopusx

Conep:xxanue yueOHOIro MaTepuasa

BrImiotHEHIE THTTOBBIX PACUETOB IO TEMATHKE YKCIIEPUMEHTA (BBIXOJ] IPOAYKTa PeaK-
[[UU, Macca HaBECKU, 00BEM PACTBOPHUTEIIS).

O6paboTka TaHHBIX, aHAJIU3 U OI[EHKA UX JOCTOBEPHOCTH (BBIYUCIICHUE CPETHETO 3Ha-
YCHUS SKCIICPUMCHTAJIbHBIX JAHHBIX, HOFpGLHHOCTI/I).

OK 01
[IK 4.4
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[IpencraBnenue pe3yabTaToB HKCIIEPUMEHTA B pa3IuyHOu ¢popme (Tabiuia, rpaduk,
OTYeT, JOKJIa/l, MPE3CHTALINS).

JlaGopatopHas pabota «OCHOBBI JTAOOPATOPHOM MPAKTUKH.

JlaboparopHas mocyaa U XUMHYECKHe peakTUBbL. OCHOBHBIE JIA0OPATOPHBIC OTICPAIUH.
JlaGopaTopHoe obopynoBanue. TexHrKa O€30MaCHOCTH ¥ MpaBHIa paObOTHI (TOBEICHHUS )
B J1a00opaTopuu.

Tema 9.2. XumMuuecKuii
aHaJM3 npod BOAbI

Copepxxanue yueOHOIro MaTepuasa

Knaccugukanus npo6 Bosl 0 BUAY U HA3HAUEHHIO, UCXOAS U3 €€ XUMHUYECKOI0 COCTa-
Ba. OpraHojentuyeckue CBOUCTBA (3arax, Ipo3pavyHOCTb, IBETHOCTb, MyTHOCTh) BOJBI.
KucnoTHOCTH U 11€I0YHOCTH BOJIBI.

pH cpensl u MeToibl ee onpezeneHus. JKecTKOCTb BOABI U METO/BI €€ OIpeIeIEHUsI.
CymHOCTh MeTOia TUTPOBAHUA. BUIbI %KECTKOCTH BOABI (BpEMEHHAs U MIOCTOSIHHAS).
JecTkocTh BOJIBI KaK IPUYMHA BBINAJACHUS OCAAKOB WIIM 00pa30BaHUs COJICOTIONKEHUH,
MMEIOLINX MECTO B OBITY U Ha IIPOM3BOJCTBE.

CocraB coJeil, BbI3bIBAIOLIMX KECTKOCTh BOJIbl. XUMUYECKHUE IPOLIECCHI, YCTPAHSIOIINE
JKECTKOCTb BOJIbl. Y paBHEHUSI XMMHUECKUX PEAKLUN, WIITIOCTPUPYIOIIKX MPOLIECCHI,
IPOUCXOAIINE IIPU YCTPAHEHUH )KECTKOCTU. Y CTpaHEHHE BPEMEHHOMN )KeCTKOCTHU Obl-
TOBBIMU U XUMHUYECKUMU criocoOaMu. CriocoObl yCTpaHEHUS IOCTOSIHHOMN KECTKOCTH.
Crioco0b! BeIpaXKEeHHs KOHIIEHTPALMU pacTBOPOB: MaccoBas J10J1s1 pACTBOPEHHOTO Bellle-
CTBa, MOJISIpHAsl U MOJIsUIbHAsI KOHLEHTpauuu. Tutp pactBopa. Pemenue npaktuxo-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacdyeT KOHUEHTPaLUi 3arpsA3HAIONINX
BEIIECTB U UX CPABHEHUE C MPEAETIbHO JomycTUMbIMU KoHIeHTparusamu (I11K).
HccnenoBanne XMMUYECKOTO COCTaBa MpoO BOJIBL.

JlaGopaTopHas paboTa Ha BHIOOP:

1. JJaboparopHas pabota «O4HCTKa BO/BI OT 3arps3HEHUI.

Hcnonp30BaHre METO0B (PUIBTPOBAHUS U aCOPOLIUU TSl OT/IEICHUS 3arpsi3HEHUN B
uccueayemoil nmpode Boabl. BeIOOp MeTO1a OUMCTKY B 3aBUCUMOCTH OT BHUJIa 3arpsizHe-
Hus. CpaBHeHHE 3P (HEKTUBHOCTH PA3JIMYHBIX METO/I0B OUMCTKU BOJBI B Pa3HBIX YCIIO-
BUSIX (B J1aOOpaTOpPUH, B JOMAIIHUX U TOJIEBBIX YCIOBUSIX).

2. JlaboparopHas padota «Onpenenenne pH Boabl U ee KUCIOTHOCTH.

Omnpenenenne pH cpenbl ¢ NOMOLIBI0 YHUBEPCAIBHOTO HHAMKATOpa. Mcnonb3oBanue
TUTPOBAHUS JJIs ONpeeNieHUs1 KUCI0THOCTH. Onpenenenre oOuieil KUCIOTHOCTH BOJIbI,
pacuet cBoOOIHOM KHCIOTHOCTH. Onpeaenenue odmeit u cBo0o1HOM menoyHoctu. Co-
CTaBJICHHE YPAaBHEHUH peaKlHii, IPOTEKAIOIUX IIPH ONpPEIeIeHUH KUCIOTHOCTH/ 11e-
JIOYHOCTH P00 BOABI. Y CTaHOBIIEHHE CLIOCOOOB HCIOIB30BaHUS UCCIIEIOBAaHHBIX P00
BOJIbl B XKM3HEJIESTEIbHOCTH YEJIOBEKA, HA OCHOBE MOJTYYEHHBIX JJAHHBIX O COCTaBE.

OK 01, OK 02,
OK 07,
IIK 4.4
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3. JlabopaTtopHas pabota «OnpeneneHne )KeCTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHUS.
Crioco0b! ycTpaHeHHUs1 BCEX BUAOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH JKecT-
KOCTHU. PelieHre sKCriepuMeHTaIbHOM 3a/1a41 Ha BBISIBJICHUE BPEMEHHOM U TIOCTOSIHHOU
KECTKOCTU BOIBI. OI_ICHKa BCPOATHOCTU YCTPAHCHUS BCEX BUAOB KCCTKOCTHU B JOMAIII-
HUX yCIIOBHUSIX.

Tema 9.3. Xumuueckuii
KOHTPOJIb Ka4ecTBa
NMPOAYKTOB MUTAHUS

Conep:kanue y4eOHOT0 MaTepuaJia

KadecTBeHHBII XUMUYECKUI COCTAB MPOAYKTOB MuTaHus. BemecTBa, ¢panbcuduupy-
IOIUE MMPOAYKTHI MUTAHUs, M BEIECTBA, 3arPA3HAIOIINAE IPOAYKTHI muTanusd. Onpene-
JICHUE 3arps3HAIOIINX XUMUYECKUX BEUIECTB B IPOYKTaX MUTaHU, OIIPEICIICHUE Be-
IIECTB, HE 3asBJICHHBIX B COCTaBE MPOAYKTOB NUTaHUs. OpraHudeckue U HeopraHuye-
CKHE BEIECTBA, BXOASIIME B COCTaB MPOIYKTOB MUTanus. OnpeneneHue cocraBa 0o
Ha COJIepKaHUE MAKpO U MUKPOIJIEMEHTOB. M3yueHue npeaioKeHHbIX IIPErnoJaBaTeaeM
0J110]1 Ha IpeAMET XUMHUYECKOr0 COCTaBa, ONpeAeIeHUE A0JIel OT CYTOYHON HOPMBI
MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJIIOf€.

Penienne npakTUKO-OpUEHTUPOBAHHBIX 3a/1a4 110 KyJIUHAPHON TEMATHUKE Pa3IMYHbIX
Tunos. MccnenoBanue XUMUYECKOTO COCTaBa MMPOAYKTOB ITUTAHMUS.

JlaGopatopHas pabota «lccnenoBanue NpoayKTOB MUTAHUS HA HATUYKME YTIIEBOIOBY.
HccenenoBanue MOJIOYHBIX IPOAYKTOB Ha HAIMYME Kpaxmana. McecnenoBanue npoaykToB
Ha HaJIU4ME ITFOKO3BI.

OK 01, OK 02,
OK 07,
IIK 4.4

Tema 9.4. Xumuuecknid
aHa/u3 Npod MOYBbLI

Conep:xxanue yueOHOro MaTepuaJia

Knaccnq)nxaum[ IMOYB 11O BUAY U HA3HAYCHHIO, UCXOOA U3 XUMUYCCKOT'O COCTaBa. I/II[CH-
TU(UKAIMS TPOOBI TOYBHI 110 €€ XMMUYECKOMY COCTaBY, OITUCAHNUE BO3MOXKHOCTEN ee
npuMeHeHus. TpeboBaHMsI K KaueCTBY MOYBBI Pa3IM4YHOI0 HazHaueHus. OnucaHue oco-
OEHHOCTEH MCII0JIb30BaHMS [TOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIyUIIeHUs Kadye-
CTBa II04YB B 3aBUCHUMOCTH OT Ha3HAUYCHU .

OO6nacTu UCTIONB30BaHUS OPraHUYECKUX YA0OPEHHH B 3aBUCUMOCTH OT KaYeCTBEHHOTO
coctaBa. Onucanue opraHu4ecKuX yIo0peHH U uX MPUMEHEHHE B 3aBUCMOCTH OT CO-
CTaBa MOYBHI U €€ Pa3sHOBUAHOCTH. OOIacTu Ha3HAYeHUS (IPUMEHEHUS) TOUBbI, UCXO/IS
M3 KaUeCTBEHHOT'O M KOITMUECTBEHHOT'0 cOCcTaBa. AHAIN3 HOpMﬁTHBHOfI JOKYMCHTAaLUM.
Posib HeOpraHMueCcKuX BEIIECTB B KAUECTBE MUHEPAIBHBIX YIOOPEHHH, yaydIuTenei
nouBbl. CocTaB MUHEPATIBHBIX YIOOPEHUH U UX IPUMEHEHHE B 3aBUCMOCTH OT COCTaBa
MOYBBI U €€ Pa3HOBUAHOCTU. B3auMOCBs3b cocTaBa y100peHHiA U X BIMSHUS HA Bere-
TaTHBHBIE CBOICTBA U IJIOJIOHOMICHHE pacTeHuid. McciaenoBanne XMMUIECKOTO COCTaBa
po0 MOYBHI.

OK 01, OK 02,
OK 07,
1K 4.4
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JlaGopatopHas paboTta «OOHapyKeHHEe HEOPraHUIECKUX MPUMecei B Mpodax».
[TpurorosneHure npoObl MOYUBBI [yl UCCIEI0BaHUSI KMCIOTHOCTH/ILIEIOYHOCTH, HEOpra-
HUYECKUX 3arpsa3HeHuii. OOHapyXeHue XJIOpUI- U CyIb(paT-uoHOB B 1pode moussl. Co-
CTaBJIEHHE ypaBHEHUH peakuuii oOHapyxeHus. CpaBHEHHE NOJYYEHHBIX MOKa3aTenel ¢
HOPMAaTUBHBIMU (CIIPAaBOYHBIMU ) 3HAUEHUSIMHU.

Tema 9.5. UccnenoBanue | Coaep:kaHue yueOHOro MaTepuasa 1 OK 01, OK 02,
00beKTOB OMochepnbl 3HAKOMCTBO C METOJJMKaMHU XUMHUYECKOI0 aHaIu3a MoKa3aTeaeh OKpyKarolle cpeibl. OK 04, OK 07,
HccnenoBanue Mpeaios)KeHHOTO 00hEKTa Ha KUCIIOTHOCTb, MIEIOYHOCTh, XUMUYECKHIMA IIK 4.4
COCTaB (3arps3HUATEIN, MAaKPO- U MUKPO3JIeMeHThI). O0paboTKa pe3yIbTaTOB UCCIIEIO-
BaHus. OIIeHKa KaueCTBa UCCIEyeMOro 00BEKTa, UCXOIA U3 PE3YJIbTaTOB XUMUYECKOTO
aHaJIn3a.
Hrorosoe 3ansitne Coaep:xxanue yueOHOro MaTepuaJia 2
[Tpomexxyrounas arrectanus B popme qudepeHInpOoBaHHOTO 3a4eTa.
BCEI'O: 144
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3. YCJIOBMS PEAJIM3ALIMYA TPOTPAMMBI
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

3.1. Tpe6oBaHusI K MHHMMAJIBHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
o0ecrneYeHunIo

Jlna peanuzanuu nporpammbl 0011e00pa3oBaTeIbHOM JUCIUILTUHBI JOHKEH
OBITh IPEAYCMOTPEH YUCOHBIN KaOMHET XUMHUH.

D¢ dexTuBHOCTH MpenojaBaHus Kypca XUMHUH 3aBUCUT OT HAJIHUUs COOTBET-
CTBYIOILIETO MaTEPHAIbHO-TEXHUYECKOTO OCHAIICHHs. DTO OOBICHSIETCS 0COOEH-
HOCTSIMU Kypca, B IEPBYIO OUEPEb €r0 NPAKTUYECKON HAIPABICHHOCTHIO.

O6GopynoBanne yueOHOro KabuHera:

— HarJIs|JIHble TOCOOMS: Ha0Ophl MAPOCTEPHKHEBBIX MOJIEIEH MOJIEKYII, Ta0-
auiia Menzeneesa, uppoBble 00pa3oBaTelIbHbIE PECYPChI, MUKPOCKOIIHI;

— JIUAAKTUYECKHE MaTepHaibl (3aJaHusl A1 KOHTPOJIbHBIX paldoT, i pas-
HBIX BUJIOB OLICHOYHBIX CPENICTB, SK3aM€EHa U Jp.);

— 3aibl (OMOIMOTEKa, YUTATBHBIN 3aJ1 C BBIXOJIOM B ce€Th HTEpHET).

3.2. UudopmanuonHoe obecnevyeHue 00ydeHus

OcHOBHBbIE HCTOYHUKH:

1. Tapmun, A. Il. Opranuueckas XMMUsi B pUCYHKaxX, TaOJIMIIAX, CXEMax !
yuyeOHOe mocoOue uid  cpemHero  mpo)eCCHOHAIBHOTO  OOpa3zoBaHMs /
A. Il. 'apmmmn. — 3-¢ usn., ucnp. u gom. — Mocksa : M3narensctBo FOpaiit, 2023, —
240 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-04816-2. — Texkcr:
MekTpoHHbI //  OOpazoBarenpHass mnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515105

2. MapteiHoBa, T. B. Xumus : yueOHUK U MPAaKTUKYM JAJIsi CPEAHETO TpO-
(deccroHanbHOTO oOpazoBanusi /  T. B. MapTbiHOBa, H. B. ApramoHoBa,
E. b. Tonynos ; mox oOmieii pemakiueii T. B. MapTeiHOBO#. — 2-¢ W3M., UCHp. U
nom. — Mockga : U3parensctBo FOpaiit, 2023. — 368 ¢. — (ITpodeccronansrnoe 00-
pasoBanmue). — ISBN 978-5-534-11018-0. — Texct : snextponHsiii // ObOpa3oBa-
TenbHas maTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511690

3. Audunorenoa, U. B. Xumus : yueOHUK U MPAKTHKYM [JIsI CPEIHETO
npodeccuoHanbHOro  obpaszoBanusi / WM. B. AndunorenoBa, A. B. baGkos,
B. A. TlonikoB. — 2-e u3a., ucnp. u gom. — Mocksa : U3marensctBo FOpaiit, 2023. —
291 c. — (IlpodeccuonansHoe odpazoanue). — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHbI //  OOpazoBarenbHas 1miatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

JIOHO.]'IHI/ITC.JII)HI)IC HCTOYHUKU .

1. CyBopoB, A. B. O6mras u Heopranudeckass Xxumusi. Borpocsl u 3amaum :
yuyeOHOe mocoOume s cpeaHero  npoecCHOHAIBHOTO  0Opa3oBaHUs /
A. B. CyBopos, A.b. Hukonbckuii. — 2-¢ u3a., ucnp. u jgomn. — Mocksa : U3na-
tenbcTBO  IOpatit, 2023.— 309c.— (IIpodeccuonanpHoe oOpa3oBaHuUE). —
ISBN 978-5-534-07903-6. — TexkcT : snexTponHbI // OOpa3oBaTenbHas miatdop-
ma FOpaiir [caiit]. — URL: https://urait.ru/bcode/516462
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2. Hukutuna, H. I'. OOmiast u HeopraHuueckass XUMHUS: XUMHUS JIEMEHTOB '
y4eOHUK W TPAKTUKyM Ui CPEAHEro NpopecCHOHATBLHOrO 0o0pa3oBaHus /
H.T. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ u3m., mepepad. u jom. — Mockaa :
NznarensctBo [Opaiit, 2023. - 304 c. — (IlpodeccuonanbHoe oOpa3zoBaHuE). —
ISBN 978-5-534-16281-3. — Tekcr : anekTpoHHbIN // OOpa3zoBarenbHas miaTdop-
ma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530734

3. AHdunorenoBa, 1. B. Xumus. bazossiit yposenb: 10-11 kmaccsl : y4ue6-
HUK 71 cpemHero ooOmiero oOpasoBanusi / U. B. Aupunorenosa, A. B. baGkoB,
B. A. TlonikoB. — 2-e u3a., ucnp. u gom. — Mocksa : U3marensctBo HOpaiit, 2023. —
290 c. — (O6meo6pa3oBaTenbHbiid 1K), — ISBN 978-5-534-16098-7. — Tekcr :
anekTpoHHbI //  OOpazoBarenbHass minatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530422

4. [llep6axos, B. B. O6mas xumus. COopHUK 3a51a4 : yaeOHOE TTocoOue s
cpeaHero npodeccuonaabHoro oopazosanus / B. B. Illep6akos, H. H. bap6oTtuHa,
K. K. Bnacenko. — 2-¢ usn., mepepab. u jmom. — Mocksa : M3marenscTBo FOpaiit,
2023. — 139 c. — (Ilpodeccuonanpuoe odbpazoBanme). — ISBN 978-5-534-10553-7.
— Texcr : anexTponHsiil // ObpazoBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/516795

HNuTepHeT-pecypcesnl:

1. HayuyHo-Tiomy sipHBIA TPOEKT «DieMeHThl Oonbinod Hayku». — URL:
https://elementy.ru/

2. CaitT HayyHO-TIONYJIsIpHOTO KypHana «llotenmmam» (pazmen «Xumus»). —
URL.: https://edu-potential.ru/

3. CaliT Hay4YHO-TIOMYJAPHOTO JKypHaia «Xumusi u xu3Hb». — URL:
www.hij.ru/
4. PyCCKOSI3BIYHBIM CalT O CBOMCTBaxX XuMHUYeckux snemeHToB. — URL:

periodictable.ru/

5. CaifT 0 XUMUU: KJIaCCUYECKUEe YYCOHUKU, CIIPABOYHUKHU, DHIIUKIIONIEIUH,
ITOMCK OPTaHUYECKUX U HEOPTAHUYECKUX PEAKLNN, COCTABJIECHNE YPAaBHEHNN PEaK-
mit. — URL:www.xumuk.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHUS
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

KoHTpo/ib M oOlleHKa pacKphIBAIOTCS 4Yepe3 IUCHUILIMHAPHBIC PE3YJIbTATHI,
YCBOCHHBIC 3HAHMS W TPUOOPETCHHBIE CTy/ICHTAMH YMEHUS, HaIllpaBJICHHBIC Ha
dbopmupoBanre 00MUX U MPOHEeCCHOHATHHBIX KOMITETESHITUN.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIIEeTeHIIHS

OK 01. Beibupats cnioco6st | P 1: 1.4 VYeTHbli onpoc

penieHus 3anad npodeccro- | P 2: 2.6 TectupoBanue

HaJIbHOM nesrenbHocTy ipu- | P 3:3.1,3.2,3.3,3.4 Ketic-3amanus

MEHHUTEIBHO K Pa3IMYHbIM P4:4.1,42,43,4.4,4.5,4.6| TectupoBanue

KOHTEKCTaM P5:51,52,53,54

OK 02. Ucnons30Bath P1:1.1,12,13,14 ®poHTaTBHBIN OIPOC

COBPEMEHHBIE CPEJICTBA P2:2.1,22,2.3,2.4,2.5,2.6 | DneKTpoHHas NPE3CHTALIUS

MOMCKA, aHAIN3a U UHTEP- P3:3.1,3.2,3.3,34 WNudopmanroHHbIe COOOIICHUS

MpeTanuy HHHOpPMAIIIH, P4:4.1,42,43,4.4,4.5,4.6| TectupoBanue

u nH(popmarmonnsie TexHo- | P 5:5.1,5.2,5.3,5.4

JTOTMH IS BBITTOJTHCHUS

3aj1a4 MpoeCcCHOHATILHON

eI TeIIbHOCTH

OK 04. 3¢ddexTruBHO B3au- P1:1.4 Juckyccus

MOJIeHCTBOBATh U paboTaTh P2:2.1,22,2.3,2.4,2)5,2.6| Keiic-3aganns

B KOJUICKTHBE U KOMaH 1€ P3:3.1,3.2,33,34 ®poHTaTBHBIN OMPOC
P4:4.1,4.2,4.3,4.4,4.5,4.6| I'pynnoBoii mpoexT
P5:5.1,52,53,54 TectupoBanue

OK 05. OcytiecTBisTh P1:1.1,1.2,13,14 ®poHTaTBHBIN OMPOC

YCTHYIO U TUCBMEHHYIO P2:2.1,2.2,23,24,2.5,2.6| Pedepar

KOMMYHUKaIuio Ha rocygap- | P 3:3.1,3.2,3.3,3.4 DIIeKTpOHHAs MPE3CHTAIIHS

cTBeHHOM s3bIKe Poccuiickoii| P 4:4.1,4.2,4.3,4.4,4.5,4.6| YcTHOe cobecegoBanue

00111eYeTOBEUECKIX
[IEHHOCTEHN, B TOM YUCIIE

C y4e€TOM TapMOHU3AIUN
MEXHAIMOHATbHBIX U MEX-
PEITUTUO3HBIX OTHOIIECHUH,
[PUMEHSATH CTaHAPThl AHTU-
KOPPYINLIMOHHOTO OBEACHUS

Denepaunu ¢ yueToM P5:51,52,53,54 TectupoBanue

0COOCHHOCTEH COITMATBHOTO

1 KyJIbTYpPHOTO KOHTEKCTa

OK 06. IIposiBnars rpaxnan-| P 1:1.1,1.2,1.3,1.4 AnHanm3 myOJIMYHOTO BBICTYTUICHUS
CKO-TIAaTPUOTHYECKYI0 mo3u- | P 2:2.1,2.2,2.3,2.4,2.5,2.6 | ®OpoHTaIbHbBINA OMPOC

LU0, IEMOHCTPUPOBATH P3:3.1,32,33,34 Pabora c kapramu

0CO3HAHHOE MTOBEIIEHHE P4:4.1,42,43,4.4,4.5 4.6| Keiic-3aganus

Ha OCHOBE TPAJAUIIMOHHBIX P5:51,52,53,54 HNudopmaninonHoe coodiieHne

TectupoBanue
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[1K 4.4. Opranu3oBbIBaTh
Cpelly, OTBEYAIOIYIO
NEeNCTBYIONIUM CAaHUTAPHBIM
[IpaBuUJiaM U HOPpMaM

P1:14
P2:26
P3:34
P4:4.6
P5:54

OpoHTaATBHBIN OIIPOC
Keiic-3amanus
Nudopmannonnoe coodiieHne
TectupoBanue

3arura UHIUBHYaIbHOTO ITPOEKTa
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5. ATATITAIIUS PABOUYEM ITPOT'PAMMBI ITPU OBYUEHUU JIUI]
C OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA

AnanTtanus JaHHOW paboueld MporpaMMbl MPOBOAMUTCS B COOTBETCTBHUU
¢ nmyHktoMm 42 yactu 3 IIpukaza Munnpocenienusi Poccun ot 24.08.2022 Ne 762
(pexn. ot 20.12.2022) «O6 yrtBepxkaennu llopsiaka opranu3auuy U OCyIIECTBICHHS
00pa30BaTeNbHOM JEATENIBHOCTH IO 00pa3oBaTeIbHBIM IPOrpaMMaM CpPETHETO
npoheccHoHaTBFHOTO 00Pa30BAHUY.

B nensx moctymHOCTH TOMy4YeHUs! CpeaHEro mpodeCCHOHATBLHOTO0 00pa3oBa-
HUSI 00YYarOMIUMUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSl MaTepUAIbHO-
TEXHUYECKOoe oOecreueHrne yueOHOro mpolecca T0MKHO OTBEYaTh MX 0COOBIM 00pa-
30BaTEJIbHBIM OTPEOHOCTSIM C YU€TOM MUMEIOIIETOCS TUIIa HApYIICHUH 310pPOBbS.

J11st 00YUaIOIIUXCS ¢ 02PAHUYEHHBIMU BO3MONCHOCMAMU 300P08bS NO CIYXY:

— MeEJIOBas JIM 3JIEKTPOHHAs JJ0CKa,

— MyJbTUMEIUNHASA CUCTEMA;

— chelnuanbHasi BUACO- U ayIUOTEXHHKA;

— y4eOHO-METOJUYECKUE MaTepUasbl B IEYaTHON U JIEKTPOHHOU (opme;

— JIOCTYNl K 3JIEKTPOHHBIM OHOIMOTEeYHBIM cucteMaM «Jlanb», «HOpailTy,
«KOoHCYNBTaHT CTYyJICHTa»;

— MNPUCYTCTBUE ACCHCTEHTA, OKA3BIBAIOLIETO O0YUYarOIIUMCS HEOOXOAUMYIO
NOMOILb (CypaONEPEBOTUHK).

J1s1 00yHarOIIMXCSl ¢ 02PAHUYEHHBIMU B0ZMONCHOCIAMU 300P0BbSL NO 3PEHUIO!

— KOMIBIOTEPHAS TEXHUKA CO CHELMAIBHBIMUA IPOrpaMMaMi HEBH3YaJbHOTO
JOCTyTa K UHPOpMAaIInK;

— y4eOHO-METOAMYECKUE MaTepualibl B abTEPHATUBHBIX (hopmarax (KpyI-
HBIN WpUT WiK ayaguodaiisl);

— JOCTYN K DJIGKTPOHHBIM OMOIMOTEUHBIM cuctemMaM «Jlauwy, «FOpaiiT,
«KOHCYNBTaHT CTyIEHTa» C BEPCUEH i ClIabOBUIALIIMX U C BO3MOKHOCTBIO MPO-
CJIYILIMBAHUS C TOMOIIbIO MPOTPaMMbl CUHTE3aTOpa peuH;

— MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO O0YYAIOIIUMCI HEOOXOIUMYIO
noMoltilb (TU(GIOCYPAOTIEPEBOIUHK).

Jis 00y4aroIuXCsl ¢ HapyuleHUsMU OnopHO-08ULAMENbHO20 annapama:

— OecnpensaTCTBeHHbIN JOCTYN U NpeObIBaHUE B yUeOHOM ayIuTOpUU;

— TMepeIBUKHBIEC PETYIUPYEMbIE MAPThI C UICTOYHUKOM MUTaHus (JIMOO B HEMo-
CPEICTBEHHOM OJIM30CTH OT UCTOYHUKOB MHUTAHMUS);

— y4eOHO-METOAMYECKUE MAaTEPHUAIIbI B TICYaTHON U DJIEKTPOHHOU PopMme;

— JIOCTYNl K 3JIEKTPOHHBIM OHOMMOTEeYHBbIM cucteMaM «Jlauby, «HOpaiT,
«KOoHCYIBTaHT CTYJEHTa».

Bo BpeMsi caMOCTOSITeNTbHOM MOJTOTOBKH O0YYaroIIUecs: ¢ OrpaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/I0OPOBBSI TIOJKHBI ObITh 00€CTIeYeHbI JOCTYNOM K ceTH IHTepHET.

BrlleykazaHHOE OCHAILEHUWE YCTaHABIIMBAETCS B KaOMHETE NpPH HaJIUYHUU
OOy4YaroIMXcs ¢ OrpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI.

@®opMBI 1 METOJIBI KOHTPOJSI U OLIEHKH PE3yJbTaTOB OOyUEHHUs OINpeaess-
IOTCSL C YYETOM UMEIONINXCS OTPAaHUYEHUH 30POBbsI 00YUarOIINXCS.

30



[lenbto TEKyIIEro KOHTPOJS SIBJSETCS CBOEBPEMEHHOE BBISBICHUE 3aTpy/I-
HEHUI ¥ OTCTaBaHUs O0YYarOUIErocsi ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSIMH 3710PO-
Bbsl U BHECEHUE KOPPEKTUBOB B YUEOHYIO IESTEIBbHOCTb.

dopma NMPOMEKYTOYHON aTTECTALMU YCTAHABIMBAECTCS C y4E€TOM WHIUBU-
NyaJdbHBIX MCUXO(U3UUECKUX OCOOEHHOCTEH OOydarolmuXcsi ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/10pOBbsl (YCTHO, TUCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIb-
1oTepe, B (oopMe TecTupoBaHus U T.1.). [Ipu mpoBeneHNN MpOMEXYyTOYHOM aTTe-
CTaluu 00yYaronieMycsi MpeaoCTaBsIeTCs BpeMsl Ha TOJITOTOBKY K OTBETY, YBEIH-
YeHHOe He 0oJiee YeM B TP pa3a yCTAaHOBJIEHHOT'O AJIS MOJATOTOBKHU K OTBETY 00Yy-
YaIOIUMCS, HE UMEIOIIUM OIPaHUYEHUIN B COCTOSIHUH 370POBBSL.

Peanuzauuio aganTupoBaHHOM ydyeOHON MporpaMmbl 0OECIEUMBAIOT NeAa-
rorudeckre paboOTHUKH, MPOIIEIINE KypChl OBBIIICHUS KBATU(YUKAIIMH 110 TPO-
rpamme «DopmupoBanue NpoPecCHOHANBHON KOMIETEHTHOCTH B 00JIACTH MHKIIIO-
3MBHOT'O 00pa30BAHUNY.
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