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Pabouas mporpamMma yueOHOM AUCIUILIMHBI pa3paboTaHa Ha OCHOBE:

— (eepanbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHIApTa CPETHETO
npodeccrnoHaibHOT0 00pazoBanus no crnenuaibHocTu 34.02.01 CectpuHckoe nero,
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ot 04.07.2022 Ne 527;

— MPUMEPHOI OCHOBHOW 00pa30BaTENIbHON MPOTrpaMMbl MO CIENUAILHOCTH
34.02.01 CectpuHnckoe paeno, yrBepxkiaeHHo mnpukazom OI'BOY IO HMPIIO
Ne I1-40 ot 08.02.2023;

— MPUMEPHOHN MporpaMMbl y4eOHON NUCUMUIUTUHBI « XUMHS», YTBEPKICH-
HOU Ha 3acemanun CoBeTa IO OLIEHKE COJEPKaHMsI U KauecTBa MPUMEPHBIX pado-
YUX MPOrpaMM 00I111e00pa30BaATENBHOIO U COMAIBHO-TYMAaHUTAPHOTO IIUKJIOB CPE/I-
Hero npodeccuonanbHOro oopazoBanus (mpotokost Ne 14 ot 30 Hos6ps 2022 1.).
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1. OBIIASI XAPAKTEPUCTHUKA PABOUEI TPOTPAMMBI
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

ON.12. Xumus

1.1. MecTO IMCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMmMbl

OO6mieoOpa3oBaTenbHas IUCHUIIIMHA «XUMHUS» SIBISETCS 005S3aTeIbHOMN
4acThlo 00111€00pa30BaTEeILHOIO UKJIA 00pa30BaTEIbHON MPOrpaMMBbl B COOTBET-
ctBuu ¢ ®I'OC CIIO no cneunansHoctu 34.02.01 CectpunHckoe nieno.

VYpoBeHb OcBoeHHUs 00111€00pa30BaTeIbHON AUCIUIUIMHBI B COOTBETCTBHUU
¢ ®I'OC COO — yriyOneHHBIH.

Pabouas nporpamMmma 06111€00pa30BaTENbHON TUCHUTIIUHBI « XUMHUSD) UMEET
MEXKIPEIMETHYIO CBSI3b CO BCEMH 00111€00pa30BaTEIbHBIMU U MPOPECCUOHATBHBIMU
JTUCITUTITNHAMM.

1.2. Heau ¥ mJjaaHupyeMble Pe3yJbTaThbl OCBOEHHSI 001e00pa3oBaTeIbHOM
AUCHUNIHHBI:

1.2.1. Ileab 001me00pa3oBaTeIbHOM AN CHUATIIHHBI

q)OpMI/IpOBaHI/Ie Y CTYyACHTOB XUMHUYECKOM COCTaBJ'IHIOIHeﬁ CCTCCTBCHHO-
HaquOﬁ KapTHHBI MHPA KaK OCHOBBI IIPUHATHA pGIHGHI/Iﬁ B JXU3HCHHBLIX H ITPOU3-
BOACTBCHHBIX CUTyallUAX, OTBETCTBCHHOI'O ITOBCACHUA B HpHpOI[HOfI cpeac.

3agauu AMCUMIIMHBI:

— c(opmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX
IIPOLIECCOB U SIBJIEHUM B OKPYKAIOLIEN Cpele, UETOCTHON HAyYHOW KapTUHBI MUPa,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHHUS MNPOBOAUTH pPACUEThl MO XUMHUYECKUM (opmyiaM U
YPaBHEHUSAM XUMHUYECKUX Peakuil, INIAHUPOBAaTh U UHTEPIPETUPOBATH PE3yJIbTa-
Thl XUMHYECKHUX IKCIIEPUMEHTOB,;

— c(opmMHupoBaTh HAaBBIKM MPOBEACHUS XUMHUYECKUX HKCIEPUMEHTATbHBIX
WCCJIEIOBAHMM C COOJIO/ICHNEM TIPaBHII 0€30MMaCHOTO OOpAIICHUS C BEIIeCTBAMH U
71a00paTOPHBIM 000PYI0BAHUEM;

— Ppa3BUTh YMEHHS aHAJIM3UPOBATH, OLIEHUBATh, IPOBEPATH HA JIOCTOBEPHOCTD
1 0000111aTh UH()OPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMYHbIX UCTOYHHUKOB;

— copMUpOBATh YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOEH AESATEIBHO-
CTH U XMMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX IIPOIIECCOB;

— c(opmupoBaTh NOHUMaHUE 3HAYMMOCTHU JOCTHXKEHUN XMMHUECKON HAyKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U TPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3ysbTaThl OCBOCHHSI 0011€00pa3oBaTeIbHOM IMCIH-
wiuHbI B cooTBeTcTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HayeHue oO0IIe00pa3oBaTeIbHas JUCIUILUIMHA UMEET TIpu (GOpMHUPO-
Banuu u pazsutun OK u I1K.



Ko u HaumeHoBaHMe
(popmupyembIX KOMIIETEHIUI

Ilnanupyembie pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTe1bHOH JTUCIUILIMHbBI

Oo0mmue

JAucuunjiunapusie (mpeaMeTHbIE)

OK 01. Bri6upatsb crmocoObt
perieHus 3amaq mpodeccuo-
HaJIBbHOU EATSIIBHOCTH MTPUME-
HUTEJIBHO K Pa3JTUYHBIM KOH-
TEKCTaM

B 4actu TpymoBoro BoCIiuTaHus:

- TOTOBHOCTb K TPYIy, OCO3HAHHUE [IEHHOCTH MacTePCTBA, TPYAOIO-
oue;

- TOTOBHOCTb K aKTHBHOM JICATEIILHOCTH TEXHOJIOTHYECKOM U CO-
UAJTLHON HANPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATh, TIIa-
HUPOBAThH ¥ CAMOCTOSITEIILHO BBITIONHATh TAKYIO JIESTEITHHOCTB;

- UHTEepeC K pa3indHbIM chepam MpodhecCHOHATBHON IeSITeNbHO-
CTH,

ORnajicHUEe YHUBEPCATbHBIMU YICOHBIMY MTO3HABATECILHBIMHU JICH-
CTBHUAMMU.

a) 0a30BbIC JIOTHUECKUE ICUCTBHUS:

- CAMOCTOSITETIbHO (POPMYITHPOBATE M AKTYaTU3UPOBATh MPOOIIe-
MY, PACCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb CyHICCTBCHHI)II\/'I IMPpU3HaK UJIW OCHOBAHUA JJIA
CpaBHEHHs, Ki1accu(ruKauy 1 0000IIeHuUS;

- ONIPEJICNIATH [IENH ACATEILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTE-
pyun UX TOCTHKCHUA,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B paccMaTpHUBac-
MBIX SIBJICHUSX;

- BHOCUTDH KOPPCKTUBLI B ACATCIIbHOCTb, OLICHUBATE COOTBETCTBUC
PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH MOCIIEICTBUIN JEITSIILHO-
CTH;

Ppa3BuBaTh KPCAaTUBHOC MBIIIJICHUC ITPU PECIICHUHN ) KU3HCHHBIX
mpooJieM

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

- BJIA/ICTh HABBIKAMHU YueOHO-HUCCIIEI0BATEIbCKON M MPOCKTHOM
JIeSITeIbHOCTH, HABBIKAMH pa3pelieHns nmpooiem;

- BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBS3U M aKTYaJHM3HPOBATh
3aj1a4y, BBIJIBUT'aTh THIIOTE3Y €€ PEIICHNUS, HAXOANUTh apTyMEHTHI
JUTSL TOKa3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU PEILLECHUS;

- QaHAIM3UPOBATH MOJIYYCHHBIE B X0JI€ PELICHUS 33/1a41 pe3yIbTa-
ThI, KDUTUYECKH OLICHUBATH HX JOCTOBEPHOCTH, IPOrHO3UPOBATH
WU3MEHEHHUE B HOBBIX YCIIOBHSIX;

- BIIaJCTh CUCTEMON XMMHUYECKHAX 3HAHUH, KOTOPast BKIIIOYAECT:
OCHOBOIIOJIAraroIye MOHATHS (XUMHUYECKUH JIEMEHT, aTOM,
3IIEKTPOHHAs! 000JI0UKa aTOMa, 3JIEKTPOHHBIE OPOUTAIHN aTOMOB,
MOH, MOJIEKYJIa, BAJIEGHTHOCTb, ANEKTPOOTPULIATENILHOCTD, CTE-
IIEHb OKHUCIICHUs], XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKeNeT, (PyHKLNOHAIbHAs
rpymIa, paguKkai, u30Mepusi, U30Mepbl, TOMOJIOTHUECKUH psf,
TOMOJIOTH, YTITIEBOAOPOABI, KUCIOPOI- H a30TCOAEpKAIIUE CO-
eANHEeHHs, ONOJIOTMYECKH aKTUBHbIE BEIeCTBa (YIJIEBOIBI, KH-
pBl, OeNIKK), MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKO-
MOJIEKYJISIpHBIE COETUHEHHUS, KPUCTATNYECKasl pelleTKa, THUIIbI
XUMHAYECKHUX PeaKkunil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEBIE,
9K30- U SHA0TEPMHUUYECKUE, PEaKIIM1 HOHHOTO 0OMEHa), pacTBOD,
JJIEKTPOJIUTBI, HEDIEKTPOJIUTBI, DICKTPOIUTUYECKAs] TUCCOLUA-
U1, OKACIIUTEIh, BOCCTAHOBUTEID, CKOPOCTh XUMUYIECKOH pe-
AKLUH, XNMHUYECKOE PAaBHOBECHE), TEOPHH U 3aKOHBI (TEOPHS
XMMHYECKOTO CTPOEHHs opraHnueckux semiects A.M. bytiepo-
Ba, TEOPHS MEKTPOIUTHUECKON TUCCOLUALINH, IEPUOINIECKUH
3akoH [I.11. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl), 3aKOHO-
MEPHOCTH, CUMBOJIMYECKHH SI3BIK XUMUH, (PaKTOIOTUIECKHE
CBEJICHUS O CBOWCTBAX, COCTaBe, IOJIY4E€HUU U O€3011aCHOM HC-
MOJIb30BaHUH BAKHEHIINX HEOPTaHUYECKUX U OPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOW JACATEILHOCTH YeTIOBEKa;

- YMETb BBISABIISTH XapaKTEePHbBIE MPU3HAKU U B3aUMOCBA3b U3Y-
YEHHBIX MOHATUH, IPUMEHSITH COOTBETCTBYIOLIUE TOHATHS MTPH
ONMCAaHUU CTPOEHUS U CBOMCTB HEOPTaHMUECKNUX U OpraHnuyve-
CKHX BEIECTB M WX MPEBPAIICHU; BBISBIATH B3aUMOCBSI3b XH-
MUYECKHX 3HAHUI C MOHATUAMU U NIPEICTaBICHUAMHU IPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCIOJB30BaTh HAWMEHOBAHUS XMMHYECKHX COEIHNHE-
HUH MEXJIyHapOJHOIO COK03a TEOPETHUECKOM M IPUKIIAIHON
XMMUH 1 TPUBHAJIbHBIE HA3BAHUSI BXKHEHIIINX BEIIESCTB (ITUIIEH,
aleTWIeH, ruuepul, (GeHon, GopMaibaerul, YKCycHas KHCIO-
Ta, IJIMIHH, YTApHBIA Ta3, YIVIEKUCIBIM ra3, aMMHaK, TallcHas
W3BECTb, HeTallleHast U3BECTh, MUTHEBAsI COJIA U APYTHX),




- YMETh IEPEHOCUTh 3HAHUS B [I03HABATEIBHYIO U IPAKTUYECKYIO
00JacTH KU3HEeIeATENbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1a-
CTeH;

- BBIIBUTaTh HOBBIC UJEH, IPEAJIaraTh OPUTHHAIBHBIE IOAXO0bI U
peIICHHUS;

- CIOCOOHOCTh MX KMCIIOJIB30BaHUS B IIO3HABATEIBHOMN U COIUAIb-
HOM TIpaKTHKE.

- COCTaBIATH (OPMYJIBI HEOPTAaHUYECKUX M OPTaHWYECKHX Be-
IECTB, yPaBHEHHS XUMHUYECKHUX PEaKIUH, OOBSICHITD X CMBICIT;
MOATBEPKIaTh XapaKTepHblE XMMHUYECKHE CBOMCTBAa BEILECTB
COOTBETCTBYIOLIUMH SKCIEPUMEHTaMH U 3alMCAMU YpaBHEHUI
XUMHUYECKUX PEeaKiiuii;

- YMETb yCTaHaBIMBaTh MPHHAIEKHOCTh MU3YyYEHHBIX HEOpra-
HUYECKUX M OpraHMYeCKUX BEUIECTB K OMpeAeNeHHBIM KiaccaM
U TpyNIaM COCIWHEHHUW, XapaKTepU30BaTh MX COCTaB M Bax-
HEUITe CBOMCTBA; OMPENEIATh BHIBI XHMHYCCKUX CBs3el (KO-
BaJICHTHAs, MOHHAs, METaJUIMYeCKasi, BOJOPOIHAS), TUIIBI KpH-
CTAINTMYECKHAX PEIIETOK BEIIECTB; KIACCU(PUITUPOBATh XUMUYIE-
CKHE peaKLyy;

- c(hopMHpOBaTH TMPEJCTABICHUS: O MAaTEPHATBHOM EIUHCTBE
MHUpa, 3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHUM MPUPOAIBI;
0 MECTE U 3HAUCHUH XUMHU B CUCTEME €CTECTBEHHBIX HAYK U €€
poiu B oOeclieueHNH yCTOWYHMBOTO Pa3BUTHUS UEIOBEUECTBA: B
peleHny Ipo0ieM IKOJIOTMYECKOM, SHEPreTHUECKOH W IMUIle-
BOIl 0€30MacHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3JAaHWHA HOBBIX
MaTepUaoB, HOBBIX WCTOYHHKOB DHEPTHU, B OOECIICUCHUH pPa-
[MUOHAIILHOTO TMPHUPOJONOIB30BaHMsI, B (HOPMHUPOBAHUHMHUPO-
BO33pEHUS W OOIIel KyJNbTyphl YENOBEeKa, a TaKXKe HKOJIOTHYe-
CKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPH-
pOIHOI cpene;

- BJIaJIETh CUCTEMON XMMUYECKUX 3HAHMM, KOTOpasl BKIIIOUAET:
OCHOBOTIOJIATAIOIINE TOHSTHS (JIOTIOJHUTEIHHO K CHUCTEME TIO-
HATHUI 0230BOT0 YPOBHS) - U30TOITBI, OCHOBHOE 1 BO30YKIIEHHOE
COCTOSIHUE aTOMa, TMOpUAM3AIUS aTOMHBIX OpOWTaNeH, XHMU-
YecKas CBSI3b, MOJISIPHASI KOHIICHTPAIHA, CTPYKTYpHast popmyna,
W30MEpHS, THIIBI XUMHUYECKHX PEaKLUUil (TOMO- 1 TeTepOreHHBIE,
oOpaTtuMble 1 HeoOpaTUMbIE), PaCTBOPHI (MCTHHHBIE, JAHCIIEPC-
HBIE€ CHCTEMBI), KPHCTAUIOTHAPATHI, CTENEHb IUCCOIHAIINH,
BIIEKTPOJIN3, KPEKUHT, PUPOPMUHT); TECOPHU U 3aKOHBI, 3aKOHO-
MEpPHOCTH, MHPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE
MOHUMAaHUS TPUYNHHOCTH U CHCTEMHOCTH XUMHYECKUX SBJe-
HUH, COBpPEMEHHBIE IPEJCTaBIECHUS O CTPOEHUM BEIIECTBAa Ha
aTOMHOM, MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX; MPEJ-
CTaBJICHUS O MEXaHM3MaxX XMMHYECKUX PEAKLUi, TepMOJMHA-
MUYECKHX U KHHETUYECKMX 3aKOHOMEPHOCTSIX UX MIPOTEKAHUS,
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0 XMMHYECKOM PaBHOBECHHM, IUCIIEPCHBIX CHUCTEMax, (haKTojo-
THYECKHE CBEACHHUS O CBOICTBaX, COCTaBe, MOIy4YEeHHH U 0e3-
OIMMAaCHOM HCHOJIb30BaHUH BaKHEHWIIMX HEOPraHWYECKHUX M Opra-
HUYECKUX BEIICCTB B OBITY M MPAKTUYECKOHW NEATEIHHOCTH Ye-
JIOBEKa; OOIIMX HAayYHBIX MPUHLIUIAX XMMUYECKOTO IIPOU3BOI-
CTBa (Ha MpUMepe MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHAaKa,
METaHoJa, NepepaboTKH HEPTH);

- YMEThb NPOBOAUTH PACUYEThl 10 XMMHUYECKUM (opMynaMm Hu
YPaBHEHUSIM XMMUYECKHUX PEaKLHUil C UCTIONb30BaHUEM (hr3nde-
CKHMX BEJIMYMH (MAacchl, 00beMa Ta30B, KOJUYCCTBA BEIIECTBA),
XapaKTepU3YIOLINX BEIECTBA ¢ KOJINYECTBEHHON CTOPOHBI: pac-
YeTbl M0 HAXOXKICHUIO XUMHYECKOH (hOpMyJsbl BEIIECTBa; pac-
4eThl MacChl (00bEMa, KOJUYECTBA BEINECTBA) MPOIYKTA Peak-
UM, €CJIA OJIHO M3 MUCXOJHBIX BEHIECTB AaHO B BUJE PacTBOpa C
ONpPENETICHHON MaccOBOM JOJIe PACTBOPEHHOTO BELIECTBA WJIU
JIaHO B M30BITKE (MMEET MPUMECH ); PacYeThl MACCOBOW MIIM 00b-
eMHOM J0JIM BbIXOAAa IMPOAYKTAa PEaKIUH, pacdCThbl TCILJIOBOT'O
addexTa peakunid, 00bEMHBIX OTHOIIEHH Ta30B;

- yMeTh BBISBJIATH XapakTEpPHbIE NPHU3HAKHM WM B3aUMOCBS3b
HN3YYCHHBIX HOHS[TPIP‘I, MMPUMCHATh COOTBETCTBYIOUIUEC ITOHATHA
IIPY ONMCAHUM CTPOCHUS U CBOWCTB HEOPTaHWYECKUX U OpraHu-
YEeCKUX BEIECTB M WX NPEBPAILICHUI; BBIBIATH B3aUMOCBS3b
XUMHYECKHNX 3HAHWH ¢ NOHATHAMH U MMpEACTABIICHUAMU JPYTrUX
MpeMEeToB Ui 0ojiee 0CO3HAHHOTO NMOHUMAaHUSI M OOBSICHEHUS
CYUIHOCTH MaTe€pHajbHOIO EIMHCTBA MHPA; UCIOJIb30BaTh CH-
CTEeMHBbIE XMMUYECKUE 3HAHUS AJIS1 OOBSICHEHHS U IPOTHO3UPO-
BaHUs ABJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO PUPOY;
YMETh HCIIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX COeTMHEHUI
MEXIYHApOIHOTO COI03a TEOPETHYECKOHN 1 PUKIATHON XUMUHU
1 TPUBUAJIbHBIC Ha3BaHUA BEIICCTB, OTHOCANIUXCA K N3YyYCHHBIM
KJlaccaM OpraHW4ecKHUX W HEOPTaHUYECKUX COeIMHEHUH; HC-
MOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JAJIsl COCTABJICHUS (popMy
HEOPraHWYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (OPMyIT OpraHmude-
CKHUX BEIIECTB; COCTABIIATh YPABHEHHSI XUMHUUECKUX PEaKUi U
PacKphIBaTh X CYLIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr 0 OasiaHca
9THUX PEaKIMH; peakii HOHHOTO 0OMEHa MYyTEM COCTaBIICHHS
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WX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX yPaBHEHHUIT,

peaKmuii THAPOIH3a, PEaKIHi KOMILTIEKCOOOpa30BaHUS

(Ha mprMepe TUAPOKCOKOMIUICKCOB ITUHKA M aJTFOMUHUS);
MOATBEPKIATh XapaKTePHbIC XUMUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOITUMH SKCIIEPIMEHTAMH U 3aIACIMHU YPaBHEHHH
XUMUYECKUX PEaKIIHIA;

- yMeTh KJacCHu(PUIMPOBATh HEOPTaHUICCKUE U OPraHUYCCKUC
BEIIECTBA N XUMUYECKHE PEAKIINH, CAMOCTOATENHHO BRIOMPATh
OCHOBAHUS M KPUTEPHH /IS KITacCU(DUKALINN U3ydaeMbIX XUMHU-
YeCKUX 00BEKTOB; XapaKTePU30BaTh COCTAB U BaKHEHIIINE
CBOIICTBA BEIIECTB, MPUHAIIEKAIUX K OTPEIeTICHHBIM KJIaccaM
Y TPYIIIaM COEAMHEHUH (IPOCThIE BEIIECTBA, OKCHIBI, THIPOK-
CHUJIBI, COJIM; YTIICBOJOPOIbI, IPOCTHIC 3(UPHI, CIIUPTHI, (HEHOIIBI,
aJIbJICTH]IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CJIOKHBIC IPHUPHI,
JKUPBI, YTIIEBOIBI, aMUHBI, aMUHOKHUCIIOTHI, OSIIKH); TPUMEHSTh
3HAHMS O COCTABE M CBOMCTBAX BEIIECTB JJIS SKCIIEPUMEHTATb-
HOU MPOBEPKU TUIIOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH Tpo-
TEeKaHUS XUMAYECKUX PEaKIUi U MPOTHO3UPOBAHS BOZMOXKHO-
CTeH UX OCYIIECTBIICHUS;

- YMETh MOJATBEPKIaTh Ha KOHKPETHBIX MIPUMEPax XapakTep
3aBHCHMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHUYECKHX CO-
€IMHEHUH OT KPaTHOCTU U TUIA KOBAaJCHTHOU CBSI3U ("U"u"),
B3aUMHOTO BJIFSTHUS aTOMOB U TPYIIIT aTOMOB B MOJICKYJIax;

- a TaKxe 0T 0OCOOCHHOCTEN peaar3aliy Pa3IMuyHbIX MEXaHH3-
MOB MPOTEKAHUS PEAKIIHIA;

- YMETh XapaKTePH30BaTh IEKTPOHHOE CTPOSHHE aTOMOB

Y HOHOB XUMHUYECKUX 3JIeMeHTOB 1-4 mepuonos [lepuonnye-
ckoii cuctemsl JI.M. MenneneeBa u uX BaJICHTHbIE BO3MOKHO-
CTH; - OOBSICHATHh 3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB XUMHU-
YECKUX IJIEMECHTOB M 00pa3yeMbIX HMH COCTUHEHUH 110 TTePHO-
JlaM ¥ TpyImaMm.

OK 02. Ncrionp30BaTh COBpEMEH-
HBIE CPEJICTBA MIOKCKA, AHATIN3A 1
MHTEPIIpEeTai HHYOPMALIIN U
nH(pOpMaIMOHHbIE TEXHOIOT UK
JUTSL BBITIOJTHEHHS 337124 Tpodec-
CHOHAJIGHOM JICSITeIIBHOCTH

B o6macT neHHOCTH HAYYHOTO TIO3HAHUS:

- c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U OOIIECTBEHHOW MIPAKTH-
KW, OCHOBAaHHOT'O Ha JIUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO 0CO-
3HAHUIO CBOET'O MECTa B MOJUKYIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M YNTATEIBCKON KYJIBTYPhI KaK

- YMETb TUTAHUPOBATH U BBHITTOIHATH XUMUYECKHIA SKCIIEPUMEHT
B COOTBETCTBHU C MIPAaBUIAMHU TEXHUKU 0€30MacHOCTH NP 00-
palleHnH C BEHIECTBAMHU U Ja00paTOpHBIM 000PYIOBaHUEM;

- IPEICTABIIATH PE3yIbTAThl XUMHUYECKOTO IKCIIEPUMEHTA B
(opme 3amucy ypaBHEHHI COOTBETCTBYIOIIMX peakuuii u Gpop-
MYJIMPOBAaTh BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;




Cpe/CTBA B3aMMOJICHCTBHS MEXIY JIFObMH U ITO3HAHUS MUPA;

- OCO3HAHWE IEHHOCTH HAYYHO JeATeTbHOCTH, TOTOBHOCTD OCY-
HIECTBIISATH MPOSKTHYIO M UCCIIEIOBATEIBCKYIO NS TENbHOCTD HH-
JIMBUIYaJbHO U B TPYIIIE;

OBnasieHre YHUBEPCATbHBIMH y4EOHBIMHU TT03HABATEIbHBIMH JCH-
CTBUSIMH:

a) pabota ¢ HHpOpPMAITUCIA:

- BJI/IETh HABBIKAMU TTOJYy4YEHHS HH()OPMAIIH U3 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEIIFHO OCYILECTBIIATH ITOUCK, aHAIIN3,
CHCTEMaTH3aIUI0 U UHTEPIIPETAINIO HHPOPMAIH Pa3THIHBIX
BUJIOB U (hOpM TIpe/ICTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4eToM HazHade-
HUSI THPOPMALIMY U TIETICBOH ayTUTOPUH, BEIOUPAst ONITHMATBHYTO
(dbopMy mpencTaBieHHs U BU3YaTU3alHN;

- OIICHUBATH JIOCTOBEPHOCTH, JIETUTUMHOCTD HH(OPMAIIHH, €€ CO-
OTBETCTBHE MPABOBBIM U MOPAIEHO-3TUIECKUM HOPMaM;

- UCTIOJIB30BaTh CPEACTBA HH(OPMAIMOHHBIX 1 KOMMYHHUKAIIMOH-
HBIX TEXHOJIOTU B PEIICHNN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpraHM3aIMOHHBIX 33144 C COOJIFO/ICHHEM TpeOOBaHHIA SProHO-
MUKH, TEXHUKH 0€30MIaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX U STHYECKUX HOPM, HOPM MH(POPMAIMOHHOH Oe3omac-
HOCTH; BJIaJIETh HABBIKAMH PACIIO3HABAaHMS M 3aIlIUTHI HH(OpMa-
uH, THQOPMAIIMOHHOM O€30MaCHOCTH JIMYHOCTH.

- YMETh aHAIM3UPOBATH XUMHUYECKYIO HH(DOPMAIIHIO, TTIOTydae-
MYIO U3 Pa3HBIX HICTOYHHUKOB (CPEACTB MacCOBOM mH(pOpManumy,
ceTh MIHTEpHET U Ipyrue);

- BIIQJICTh OCHOBHBIMH METOJaMH HAyYHOT'O MTO3HAHMS BEIICCTB
Y XUMUYECKUX SBJICHUN (HaONf0IeHNe, N3MEPEHHE, IKCTIePH-
MEHT, MOJICTTUPOBAHHE);

- YMETb MPOBOIUTH PACUYETHI 0 XUMUYESCKUM (popMyiaM u
YpaBHEHUSIM XUMHUYECKIX PEeaKINi C UCIIOIb30BaHueM (pru3mue-
CKHX BEJIMYHH, XapaKTePU3YIOIINX BEIIECTBA C KOJMMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOPMAJIbHBIC YCIIOBHSI) Ta30B, KOJIH-
YECTBA BEIECTBA;

- ACTIONTF30BaTh CHCTEMHBIE XUMUYECKIE 3HAHUS JIJISI IPUHATHS
pEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSAX, CBI3aHHBIX C
BEIICCTBAMHU U MX IPUMEHEHHEM; YMETh CAMOCTOSTEIBHO TIIa-
HUPOBATh U MMPOBOJANTH XUMUIECKHUI SKCIIEPUMEHT (TIOTyIeHUE
Y U3y4YeHHE CBOMCTB HEOPraHMYECKUX U OPTaHUYCCKHUX Be-
IIECTB, KAYCCTBCHHBIC PEAKIIMH YTIICBOOPOIOB Pa3IMUHBIX
KJIACCOB U KHCJIOPOACOAEPIKANTIUX OPTaHUNIECKUX BEIIECTB, pe-
IIeHHEe YKCIIEPUMEHTATFHBIX 33/1a4 110 paCliO3HABAHHIO HEOpra-
HUYECKUX U OPraHUYECKUX BEIUIECTB) C COOJIIOJICHUEM ITPABHIT
Oe3ormacHOro oOpareHus ¢ BenleCTBAMH U JIAOOPATOPHBIM 000-
pynoBanueM, GOPMYITHUPOBATH LIETH UCCIIEIOBAHNS, TIPEAOCTAB-
JISITh B Pa3IUYHON (pOopMe pe3ysIbTaThl SKCIICPUMEHTA, aHATH3H-
pOBaTh U OLIEHUBATh MX JIOCTOBEPHOCTD;

- YMETh OCYIIECTBIIATH IIeJICHANPABICHHBIN MTOUCK XUMHIECKOH
MH(GOPMAITUH B Pa3IMYHBIX HCTOUYHUKAX (Hay4dHas U yueOHas
JUTEpaTypa, CpeAcTBa MacCOBOW MHPOpMaIH, ceTh MIHTepHeT
U IpyTHUE), KPUTHYECKU aHATM3UPOBATH XUMHUIECKYIO HHPOP-
MaIulo, mepepadaThiBaTh €€ U MCII0JIb30BaTh B COOTBETCTBUU C
MTOCTaBJICHHOU y4eOHOM 3a1aueii;

- BJIaJIETh CUCTEMOW 3HAHUNA O METOJ]aX HAYYHOT'O MO3HAHUS
SIBIICHUI MPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBECHHBIX HAyKax H
YMEHHSIMH TPUMEHSATH 3TH 3HAHUS MPHU IKCIIEPUMEHTATHBHOM
MCCJICIOBAHNUH BEIIECTB U JIJIS OOBSICHEHUS XUMUYECKUX SIBJIC-
HUH, IMEIOIUX MECTO B IPUPOJIC MMPAKTHIECKOH JIeATEILHOCTH
YeJIOBeKa U B IMOBCETHEBHOW XKHU3HU;




OK 04. DddexTrnBHO B3auMO-
JICHCTBOBAThH M PadOTATh B KOJI-
JICKTUBE U KOMaHJIC

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIpe-
JICIICHUIO;

- OBJIaJICHUC HABBIKAMU Y4€OHO-UCCIICIOBATEIBCKOM, IPOCKTHON
U COLIMAJIBbHOM JICATCILHOCTH,
OsgnaaeHue YHUBEPCAIbHBIMU
NECUCTBUSIMU:

a) COBMECTHAsI IeATEILHOCTD: MOHUMATh U UCTIONB30BaTh Ipe-
MMYIIEeCTBa KOMaHAHON W WHAWBHYaTbHON PaOOThI; MPUHAMATH
1IeJId COBMECTHOM JIeSITEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHHU-
pOBaTh IEUCTBUA MO €€ JOCTHXKEHUIO: COCTABJIATH IJIaH JEH-
CTBUH, pacTpeieNsiTh POIU C YIETOM MHEHHUI YIaCTHHUKOB 00-
CYXKIaTh Pe3yJIbTaThl COBMECTHOHN paOOThI; KOOPAHMHUPOBATEH U
BBITIOJIHSTE PabOTy B YCIIOBUSAX PEAIbHOTO, BUPTYAIBHOTO H KOM-
OMHHMPOBAHHOTO B3aUMO/ICHCTBHS; OCYIIICCTBIISAThH IIO3UTHBHOC
CTpaTErnyeCcKOe MOBEACHUE B PA3IUUHbIX CUTYalUsIX, IPOSIBISTh
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATHBHBIM

OBnajzieHuEe YHUBEPCATBHBIMU PETYISTUBHBIMU 1CHCTBUSIMHU:

0) npuHsTHE ce0s U APYTUX JIFOJCH: IPUHUMATh MOTHUBBI U apry-
MEHTBI APYTUX JIOAEH IIPU aHAJIU3E PE3YIIbTATOB IEATEIbHOCTH;
MPU3HABATh CBOE MPABO U [IPABO JIPYTUX JIIOJICH Ha OIIMOKH; pa3-

KOMMYHHUKaTUBHBIMHU

BHBaTh CIIOCOOHOCTH ITOHUMATh MHDP € MO3UIHUHA APYTOro 4YCJIOBCKA.

- YMETh ITAaHUPOBATH U BHIMOIHATH XUMUYECKHN SKCIIEPUMEHT
B COOTBETCTBUHY C NIPABUIIAMH TEXHUKH O€30IIaCHOCTH IIPU 00-
palIeHNH C BEIIECTBAMHU H JIAOOPATOPHBIM 000PYI0BAaHUEM;
NPE/ICTABIIATH PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (op-
Me 3aIUCH YPaBHEHUH COOTBETCTBYIOIINX peakiuii u GopMyIu-
pOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh CaMOCTOSTENBHO IUIAHUPOBATh U MIPOBOIUTH XUMUYC-
CKHH SKCIIEpUMEHT (TIOJy4YeHHEe W U3y4YeHHE CBOMCTB HEOPraHu-
YEeCKUX M OPraHWYIECKUX BEIIECTB, KAYECTBCHHBIC PEAKINN YT-
JICBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KUCIOPOACOACPIKALINX
OPTraHMYECKHUX BEIICCTB, PEIICHNUE YKCIIEPUMEHTAIBHBIX 33124
TI0 Pacro3HAaBaHUIO HEOPIraHUUECKUX U OPraHMYECKUX BEIIECTB)
¢ cobOmroieHeM TpaBuII 6€301acHOT0 O0pallleHHs C BellecTBa-
MU ¥ J1Ja0OpaTOpHBIM 000pyIOBaHUEM, (HOPMYIUPOBATH LIETH
UCCIIEZIOBAHUS, IPEIOCTABIATE B PA3IMIHON (hOpME pe3yIbTaThl
SKCIICPUMCHTA, aHAJIN3UPOBATh U OLICHUBATH UX NTOCTOBCPHOCTD.

OK 07. CopneticTBOBaTh COXpa-
HEHUIO OKPY’KaIoIIeH cpelibl,
pecypcocOepexeHnto, mprume-
HSTh 3HaHUS 00 U3MEHEHUH
KJIMMaTa, TPUHIUTIBI OePEKITH-
BOT'O MTPOU3BOACTBA, 3()h(HEeKTHB-
HO JIEHCTBOBATh B UpE3BbIUAM-
HBIX CUTYyaI[HsIX

B o0y1acTi K0JI0rHYeCKOro BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTh IKOJIIOTUIECKON KYJIBTYPhI, TOHUMAaHHE
BIIMSIHUS COLIMAIBHO-DPKOHOMUYECKHX MTPOLIECCOB HA COCTOSTHUE
TIPUPOJTHON U COLMANIBHOM CpeJibl, 0CO3HAHHUE III00aTBFHOTO Xa-
pakTepa IKOJIOTHIECKHX MpodiIeMm;

- IUDJTAHUPOBAHKE U OCYILIECTBIICHUE IEHCTBUI B OKPYKAIOLIEH cpejie
Ha OCHOBE 3HAaHHUA 1IeJIEN YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

- aKTUBHOE HEMPUATHE JEUCTBUHN, TPUHOCIIIUX BPEJ OKPYXKako-
uieit cpene;

- YMEHHE TIPOTHO3UPOBATH HEOIATONPHUSITHBIE SKOJIOTUUECKHE TT0-
CJIEJICTBUS NPEIIIPUHUMAEMBIX JIEHCTBUM, IPEAOTBPAIIATh UX;

- pacIIMPEHHE OITbITA IESITEIBHOCTH SKOJIOTHYECKOM HATIPABICHHOCTH;
- OBJIaJIeHUE HAaBBIKaMU Y4eOHO-UCCIIEIOBATEIHCKOM, IPOSKTHON
U COLIMAJILHOMN AESITEILHOCTH.

- c(OpMHPOBATH MPEJICTABICHUS: O XUMHUYECKON COCTABIISIO-
1Iel ecTeCTBEHHOHAYYHOU KapTHHBI MUpPa, POJIM XUMHU B T10-
3HAHWH SIBIICHUH IPUPOABI, B GOPMHUPOBAHUH MBIIIJICHUS U
KYJIbTYPBI IHYHOCTH, €€ (DyHKIIMOHATBHOW TPAMOTHOCTH, HEOO-
XOJUMOM JUIsl peIIeHHsI MPAKTUUECKUX 3a7a4 U AKOJIOTHIECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3JJ0POBBIO M IIPUPOAHOM
cpeze;

- yMETh COOJIFO/IATh MTPaBMIIa IKOJIOTHYECKH TIeTIeCO00pa3HOTo
MOBEJICHUS B OBITY U TPYAOBOM AEATEILHOCTH B LEIISX COXpa-
HEHUS CBOETO 3/I0POBbS U OKPYKArOUIEN PUPOTHON CPEbI;
YUUTBIBATh OMACHOCTh BO3/ICHCTBHS Ha KUBBIE OPraHU3MbI
OTpeIeNIeHHBIX BEIIECTB, TOHUMAasi CMBICT ITOKa3aTes mpe-
JIEJILHON JTOMyCTUMON KOHLEHTPALIUH;
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- YMETh MPOTHO3UPOBATH, AHATTU3UPOBATH M OIIEHUBATH C TIO3H-
LM DKOJIOTHYECKON 0€30I1aCHOCTH MOCJIEACTBHS OBITOBOM U
MPOU3BOACTBEHHOM JISATEIILHOCTH Y€JI0BEKa, CBI3aHHOM C Tie-
pepaboTKON BEIECTB; UCIIOJIb30BaTh OJIYUYCHHBIC 3HAHUS IS
MIPUHATHS TPAMOTHBIX PEIICHUH IPOOIEM B CUTYaIlUAX, CBA3AH-
HBIX C XHMHUEH;

- YMETh OCO3HABaTh OMACHOCThH BO3/ICHCTBUS Ha KUBBIC Opra-
HH3MBI OTIPEICIICHHBIX BEIIECTB, ITOHUMAsT CMBICIT TTOKa3aTeIs
MpeIeTbHOM TOTYCTUMOM KOHIIEHTPAIlNH, U TIOSICHATH Ha MIPH-
Mepax Croco0bl YMEHBLICHUS M PEAOTBPAIICHHS UX BPETHOTO
BO3JICMICTBHS HA OPTaHU3M YeJIOBEKa.

[IK 1.1. Opranu3oBbIBaTh
pabouee mecTo

B yactu TpyaoBOro BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKOU U CO-
[IUAJIEHOM HAIIPaBJICHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATh, Ij1a-
HUPOBATh M CAMOCTOSITEIIEHO BBIMIOJTHATEH TAKYIO ACSITEIbHOCTE;
OBnaneHne yHUBEPCAIbHBIMU YI€OHBIMY TIO3HABATEIIHLHBIMU JICH-
CTBUSIMHU:

a) 6a30BbIC JJOTUYECKUE TCUCTBHUS:

- OTIpEETIATH 1N IeATEIbHOCTH, 33aBaTh MapaMeTphbl U KpUTe-
PUH UX TOCTHXEHYS,

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

- BJIaJIETh HABBIKAMU y9eOHO-UCCIIEA0BATENLCKON U ITPOSKTHOM
JIeSITEeIIbHOCTH, HABBIKAMH pa3pelieHus mpooem.

- YMETb UCIIOJIb30BATh HAMMCHOBAHUSA XUMHWYCCKHUX COCIUHE-
HUU MEXIYHapOIHOIO COI03a TEOPETUUYECKON U MPUKIIATHON
XWMUHU U TPUBUAJIbHBIC Ha3BaAHUA BayKHEHIITHUX BC€IICCTB (STHJICH,
alleTHJICH, ININIEpUH, GeHol, GopMalIbAETrul, YKCyCHas KHCIIo-
Ta, TJIULMH, YTapHbIA ra3, YTIEKUCIHbII ra3, aMMHaK, raeHas
W3BECTb, HETAILICHAsl U3BECTh, IUTHEBASI COJA U APYTHX), CO-
CTaBJIAThb (bOpMy.HBI HECOPraHNM4Y€CKUX U OPraHnv4eCKux BEIICCTB,
YPaBHEHUSI XUMHUYECKUX PeaKkHid, OOBSICHITH UX CMBICH; IO
TBEPKJIaTh XapaKTepHbIE XUMUYECKHE CBOMCTBA BELIECTB COOT-
BETCTBYIOUIMMMU SKCIICPUMEHTAMU U 3aIIUCAMU ypaBHeHI/Iﬁ XH-
MHYECKHUX PEAKLUI;

- YMETb yCTaHABIMBATh IPHHAUIEKHOCTh U3yUYEHHBIX HEOpra-
HUYECKUX U OPraHUYECKHX BEIECTB K ONPEECICHHBIM KIIacCaM
U IpyInaM CO€IMHEHUN, XapaKTepU30BaTh UX COCTaB U BaX-
HEHIIe CBOWCTBA; ONpeNeATh BUIbl XUMHUUECKUX CBsI3eH (KO-
BaJICHTHAs, HOHHAsI, METAJUINYECKasi, BOAOPOIHAs ), TUIIBI KPH-
CTAJUIMYECKUX PEUIETOK BEUIECTB; KIACCUPHUIIMPOBATE XUMHUE-
CKHUE PEeaKIIMU.

IIK 1.2. Ob6ecnieunBaTsb 0€3-
OITACHYI0 OKPYKAIOMIYIO CPEIy

OgiajicHre YHUBEPCATbHBIMU YI€OHBIMU MTO3HABATEILHBIMU
JNEUCTBUSAMU:

a) paborta c HHPOpPMALHEH:

- OLIEHUBATH JIOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpMAIIHH,

€€ COOTBETCTBHE MIPABOBBIM U MOPAIBLHO-3THYECKMM HOPMaM;

- YMETh IUIAHUPOBATH U BBINOJIHATh XMMUUYECKUI 3KCIIEPUMEHT
(mpeBpalLeHus OpraHUYECKUX BEIECTB IPU HarpeBaHUU, MTOY-
YeHHE ITUIIEHA U U3YYEHHUE €0 CBOMCTB, KAUECTBEHHBIE peak-
LMY Ha aJIbJICTUAbl, KpaxXMaJl, YKCYCHYIO KHCIIOTY; J€HATypaLus
0€eJIKOB PU HAarpeBaHMH, LIBETHBIE PEAKIINU OEJIKOB;
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- MCTIOJTB30BaTh CPEACTBA HH(DPOPMAIIMOHHBIX 1 KOMMYHHKAIIOH-
HBIX TEXHOJIOTHH B PEIICHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 3314 ¢ COOJI0IeHHEM TpeOOBaHUI SPrOHOMH-
K1, TEXHUKU 0€30I1aCHOCTH, THTHEHBI, pecypcocOepeskeHus, MpaBo-
BBIX M 3THYECKAX HOPM, HOPM MH(OPMAITHOHHOI 0€30MacHOCTH;

- BJIaJIeTh HAaBBIKAMH PacllO3HABaHUs U 3aIUTH HH(OPMAaLIUH,
MHQOPMAITMOHHOHN 0€30MaCHOCTH JINYHOCTH.

MIPOBOJIUTH PEAKIINH HOHHOTO 0OMEHa, OIIPEIENIATH CPEAy BOI-
HBIX pacTBOPOB, KaUECTBEHHbIE PEAKITUH Ha CyIbdaT-, KapOo-
HAT- ¥ XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUSI; PEIIaTh 3KCIICPH-
MEHTaJIbHBIC 337a4n 110 TeMaM "Mertamer" u "Hemeramis") B
COOTBETCTBHH C IpaBUIaMHU TEXHUKHN 0€301MacHOCTH TIpu 0Opa-
IICHUHU C BEIECTBAMH U J1a00paTOPHBIM 000PYI0BaHUEM; TIPS/~
CTaBJISATH PE3yJIbTATHl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe
3aICH YPaBHEHHUH COOTBETCTBYIOIINX peaKuid U POpMyITHpO-
BaTh BBIBOJBI HA OCHOBE ATHX PE3yIJIbTATOB;

- BJIaA€Th OCHOBHBIMH METOJJaMU HAYYHOI'O ITO3HAHUA BEIICCTB
Y XUMUYECKUX SIBJICHU (HaONf0IeHNE, N3MEPEHHE, IKCTIePH-
MEHT, MOJICTTUPOBAHIUE).
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2. CTPYKTYPA U COAEP)KAHUE

OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

2.1. O06beM 00111e00pa30BATEILHON TUCHMILUIMHBI U BUAbl Y4e0HOI padoThl

Buj yueOHoii padoTnl O0bem
B yacax
O0beM nporpamMmel 0011€00pa30BaTeJIbHOM M CHUNIIMHBI 144
Ypoxu 142
B TOM YHCIIE:
— npodeccHoHaTbHO-OPUEHTHPOBAHHOE COICPIKAHHE 14
(IpUKIaHON MOYJIb)
[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.

CrtpoeHue aToMOB
XHMHUYECKHX 3JIEMEHTOB
U NIPUPOIA XUMHYECKOM
CBSI3U

Coaeprxanue yueOHOro MaTepuasa

CoBpeMeHHass MOJIeINIb CTPOCHUS aToMa. DJIEKTPOHHAs KOHPUrypaLus aToMa.
Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIE AJIEKTPOHBI.
BaneHTHOCTB. DNEKTpOHHAS IPUPOJA XUMUYECKON CBSA3H. DIIEKTPOOTPULIATEIILHOCTD.
KoBasienTHas CBsA3b, €€ PA3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIH

U JIOHOpHO-aKuenTopHbii). MoHnHas cBsi3p. MeTamunyeckas cBs3b. BonoponHas cBsi3b.
Me:xmornexyispHble B3auMoaecTsus. M30Tomnbl, 0CHOBHOE U BO30YX/IE€HHOE COCTOSHUE
aToma, TMOpUIu3alysi aTOMHBIX opOuTanei.

Pemenue npakTHUecKuX 3aJJaHUN Ha COCTABJICHUE JIEKTPOHHO-Tpadudeckux Gopmy
as1eMeHTOB 1-4 nepuooB. Pemenue 3a1anuii Ha UCIIOJIB30BaHUE XUMUYECKOM CUMBOJIH-
KM 1 Ha3BaHUN COETMHEHUH 10 HOMEHKJIaType MEKyHapOJHOTO COK03a TEOPETUUECKON
Y TIPUKJIaJHONH XUMUH U TPUBUAIBHBIX Ha3BaHUHU JIJIs1 COCTABICHUS XUMUYECKUX (POPMYII
JIByXaTOMHBIX CO€IMHEHUH (OKCUIIOB, CYIb(UIOB, THAPUIOB U T.I1.) U APYTUX
HEOPraHUYECKUX COCIUHEHUN OTAEIbHBIX KJIACCOB.
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OK 01

Tema 1.2.
Iepuoauveckuii 3aK0H 1
Tadimua /[.U. MenzaeneeBa

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 MOJIOKEHHEM XMMUUYECKOTO0 A1eMeHTa B [lepuoauueckoii cucreme.
MupoBo33peHueckoe u HaydHoe 3HadeHue [lepuonnueckoro 3akona JI.11. Menneneesa.
[Iporunossl .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

Pemenue nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEepU3aILlUI0
XUMHUYECKHX DJIEMEHTOB «MeTauinyecKrue/HeMeTaITTNYeCKHe CBOMCTBA, SJIEKTPOOTPH-
[ATEeJIbHOCTh U CPOJICTBO K JIEKTPOHY XUMHUYECKHX AJIEMEHTOB B COOTBETCTBUE

C UX DJIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOJNYECKON 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.
KonnyectBeHHble OTHOLIEHUS B XUMHH. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XUMUH
U pacyeThl 10 YPABHEHUSAM XUMHUECKUX peaklnid. Mojb Kak eJMHMIIA KOJIMYECTBA
BellecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUsI MAcChl U 3HEPruu. 3aKoH ABOraapo.
Mousipabiii 00beM ra3oB. OTHOCUTENBHAS IIJIOTHOCTD Ia30B.

Peakiiun koMIuiekcooOpa3oBaHMs ¢ y4aCTUEM HEOPraHUYECKUX BELIECTB (Ha IpUMepe
I'MIPOKCOKOMIJIEKCOB IIMHKA U antoMuHus). CocTaBlieHUE YPAaBHEHUN peaKIMii
COEIMHEHUS, Pa3JIoKEHUs, 3aMEelIeHUs, OOMEHa. Y paBHEHUs peakluil ropeHus,
HMOHHOI0 00MEHa, OKHCIIEHUS-BOCCTAHOBIICHUS.

PacueTr KOJIMYECTBEHHBIX XapaKTEPUCTUK UCXO/IHBIX BEIECTB U MPOIYKTOB PEAKLIUH.
Pacyer KoIMUEeCTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIUU COEIUHEHUS, €CIIU OJJHO
13 BEIIECTB J1aHO B U30BITKE W/UIIN COAEPKUT NpuMecHu. Pacuet maccoBoii min o0beM-
HOM J10JIM BBIX0/1a IPOJYKTA PEAKIIUU COSIUHEHUS OT TEOPETUYECKU BO3MOKHOTO.
Pacuer 06beMHBIX OTHOILIEHUH ra3oB. Pacuer Maccel (00beM, KOJIMUECTBO BEIIECTBA)
IIPOJYKTA PEaKuu, €CJIU OJJHO U3 BELIECTB JIaHO B BUJE PacTBOpa C ONPEAEICHHON
MacCOBOH JI0JI€l pACTBOPEHHOT'O BEILIECTBA.

VYpaBHeHUsI OKkucIeHUs-BoccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTa-
HOBUTEINb. OKNCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIMH B IPUPOJE, IPONU3BOJCTBEH-

HBIX IMpoHeccax U XU3HCACATCIIBHOCTU OPraHU3MOB. OKHCIUTENTEHO-BOCCTAHOBUTEILHEIN

noteHuuan cpeapl. CoCTaBlIeHHE U YPAaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIii METOJIOM DJIEKTPOHHOTO Oaianca. TUTTHYHBIE HEOPTAHUUECKUE OKUCITUTENN
Y BOCCTAHOBUTEIH. DJIEKTPOJIN3 PaCTBOPOB U PACIIJIABOB COJIEH.

OK 01

Tema 2.2. Dj1eKTPOJIMTH-
YyecKasi AMCCONMAMSA
U MOHHBbIN 00MeH

Coaep:xanue yueOHOro MaTepuasa

Teopust >MeKTPOTUTHYECKON aucconuanuu. Peakiinu nonnoro oomena. CocraBieHue
peaKHHﬁ HOHHOIro oOMeHa IMyTEM COCTABJICHUA NX MMOJHBIX U COKpPAIICHHBIX HOHHBIX
ypaBHeHui. ['maponus coneii. 3HaueHUe rupon3a B OMOIOTUYECKUX OOMEHHBIX
nporeccax. [IpuMeHeHre THIPOIK3a B IPOMBIITUICHHOCTH.

JlaboparopHas pabota «Peakuuu runponuszay. MccinenoBanue cpeapl pacTBOPOB COJEH,
00pa30BaHHbBIX CUJIBHBIMU U CJIA0BIMU MIPOTOJIUTAMHU, U UX PEAKIIUI C pacTBOpaMH
mienour u kapbonara Hatpusi. CoCTaBICHHE PEaKIUil THAPOIIN3a COJICH.

OK 02, OK 04,
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KonTpoasHnas padora Nel

Conep:kanue y4yeOHOro MaTepuaa
Pemrenue 3anau no teme: «CTpoeHHE BEIIECTBA U XUMUYECKUE PEAKIIUH.

OK1,0K?2

Pa3znen 3. CTpoeHne U CBOiCTBA HEOPIraHMYECKMX BelIeCTB

32

Tema 3.1. Knaccupukanms,
HOMEHKJIATypa U CTPoe-
HHE HEOPraHUYeCKHX
BellecTB

Coaeprxanue yueOHOro MaTepuasa

IIpenMer HEOpraHUYECKOM XUMUU. B3auMOCBSA3b HEOPraHUUECKUX BEILECTB.
Knaccudukanus Heoprannyeckux BemecTs. [IpocTeie u cioxxubie BemecTBa. OCHOBHBIC
KJIACChI CI0XKHBIX BEIIECTB (OKCUABI, TMIPOKCUIbI, KUCIOTHL, conn). HomeHnkiaTypa

Y Ha3BaHHE HEOPraHMUYECKUX BEIIECTB UCXO/ U3 UX XUMHUYECKOU (OPMYITBI

WIN COCTaBJIEHUE XUMHUUYECKON (POPMYIIbI UCXO/S U3 Ha3BaHUS BEIECTBA

10 MEXTYHAPOIHON WM TPUBUAIIBHON HOMEHKJIATYpE.

Me:xmornekyisapHble B3auMmozeicTeus. Kpucramoruaparel. ArperatHble COCTOSHHUSA
BemiecTBa. Kpucrammdeckue u amop(HbIe BemecTBa. THITB KPUCTAIUTMYECKUX PEHIETOK
(aToMHas1, MOJIEKYIIIpHAasi, MOHHAs, METAJINYECKasi). 3aBUCUMOCTh (PU3UUECKUX CBOMCTB
BELIECTBA OT TUIIA KPUCTALIINYECKON pereTKu. [IpuunHbel MHOr00Opasusl BELECTB.
CoBpeMeHHBbIE MTPEJICTABICHHUS O CTPOSHUH TBEP/BIX, XKHUIKUX U ra3000pa3HbIX BEIIECTB.
XKunkue kpucramibl. Pemenue 3a1ay Ha pacueT MacCOBOM J0JIM (Macchbl) XMMUYECKOTO
JJIeMEeHTa (COeAMHEHUS ) B MOJIEKYJIe (CMecH).

Pemenue npakTudyeckux 3aJaHui Mo KjIacCUPHUKAIMU, HOMEHKIIATYpe U XUMHUYECKUM
(bopMyIaM HEOPraHMYECKUX BELIECTB PA3IUYHBIX KJI1acCOB (Ha3bIBaTh MU COCTABIISTH
(OopMyJIbl XUMHUYECKUX BELIECTB, ONPEAENIATh IPUHAIIEKHOCTh K Kiaccy).

HcTounnku xuMudeckoi nHdopMauu (HaydHas 1 yueOHO-Hay4Has JIMTepaTypa,
cpeacTBa MaccoBoil uHpopmanuu, cetb MuTepuer u apyrue). [louck nndopmanuu

10 Ha3BaHUSAM, UACHTUPHUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.

10

OK 01, OK 02

Tema 3.2. Pusuko-
XMMHYECKHe CBOMCTBA
HEOPraHM4YeCKUuXx
BelleCTB

Copep:xaHue yueOHOr0o MaTepuasa

Mertamnel. O0uiye puznyeckre 1 XMuMHUYECKHe CBOMCTBAa METAILIOB.

CriocoOsbI oryueHust. 3Ha4YeHHE METAIOB M HEMETAIIIOB B TIPUPOJIE U JKU3HEICATEb-
HOCTH YeJIOBeKa M OpraHn3MoB. Koppo3ust MeTayiioB: BUABI KOPPO3UH, CIOCOOBI 3aIIUTHI
MeTaJuIoB OT Koppo3uu. Hemeramner. O0mue ¢pu3ndeckne 1 XUMHUIECKHE CBONCTBA
HemeTtaioB. Tunuunsle cBoiicTBa metamuioB 1V-VII rpynn. Knaccudukanus u HomeH-
KJIaTypa COeAMHEHUI HeMeTau10B. KpyroBopoTsl OMOTEHHBIX 2JIEMEHTOB B TIPUPO/IC.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
THUAPOKCHJIOB, KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB MPOCTHIX
BEIIECTB, BOJOPOIAHBIX COSAMHEHUI, BHICIIMX OKCUOB U TUIPOKCHJIOB.

20

OK 01, OK 02,
OK 04
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CocraBrieHne ypaBHEHUN XUMUYECKUX PEAKIUil C yUaCTUEM MPOCTHIX U CIOKHBIX HEOP-
TaHUYCCKHUX BCIICCTB: OKCHUJ0B MCTAJIJIOB, HCMCTAJJIOB U aM(i)OTepHBIX 3JIEMCHTOB,
HEOPraHUYECKUX KUCIIOT, OCHOBAHUM U aM(OTEPHBIX THIPOKCUIOB, HEOPraHNUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUI Ha CBOMCTBA

1 INOJIYUYCHUC HCOPTAaHNYCCKUX BCIICCTB.

Tema 3.3. I[IpousBoacTeo
HEOpPraHu4ecKUux
BelecTB. 3HaAYeHHe

U MpUMeHeHHe B ObITY

U HA NPOU3BOJCTBE

Coaeprxanue yueOHOro MaTepuasa

OO61ue npeacTaBieHus O MPOMBIIUIEHHBIX CIOCO0axX MOTYYSHHUSI XUMUYECKIX BEIIECTB
(Ha mpuMepe IPOU3BOJICTBA aMMUAaKa, CEPHOM KUCIOTHI). UepHast ¥ IBETHAsI METAJLTYp-
rus. [IpakTuyeckoe NpUMEHEHUE AIEKTPOJIN3a IS [TOJIy4EHUs IETOYHBIX, I11E€JI0YHO3e-
MEJbHBIX METAJUIOB U amtoMUHUA. CTEKIIO U CUIIMKATHAS IPOMBIILIEHHOCTb.

[Ipo6nema 0TX0/10B U MOOOYHBIX MPOAYKTOB. PellieHne npakTuKo-opUeHTUPOBAHHBIX
3aJlaHu¥ O POJIM HEOPTraHMYECKONH XUMUU B PA3BUTUU MEIUIIMHBI, CO3AHUN HOBBIX
MaTEepUaJIoB (B CTPOUTENILCTBE U JIP. OTPACIAX MPOMBIIIIEHHOCTH ), HOBBIX UCTOYHUKOB
SHEPruu (aJIbTePHATUBHBIC ICTOYHUKU SHEPTUH) B PEILICHUU TPOOIIEM IKOIOTUIECKOMH,
SHEPreTUYECKON U MUILEBOM 0€3011aCHOCTH.

JlaboparopHas pabota «CBOICTBa METAJUIOB U HEMETaIOBY. VccnenoBanue gpusnde-
CKHMX U XMMHYECKUX CBOMCTB METAJUIOB U HEMETAJUIOB. PellieHne sKCepuMeHTaIbHBIX
3a/1a4 10 CBOMCTBAaM XMMHUYECKUM CBOMCTBAM METAJIJIOB M HEMETAIIOB, IO paclo3HaBa-
HUIO U TIOJYYEHHUIO COEJUHEHUI METaJUIOB U HEMETAJUIOB.

OK 01, OK 02

KontpoabsHasi padora Ne2

Conep:xaHue y4eOHOro MaTepuaJia
Pemrenue 3amau mo teme: «CBOICTBa HEOPraHMUECKUX BEIIECTRB.

OK 01, OK 02

Pa3nen 4. CtpoeHune U CBOMCTBA OPraHUYeCcKMX BelleCTB

48

Tema 4.1. Knaccudunxanms,
CTPOeHHe U HOMEHKJIaTypa
OpPraHMu4ecKHX BelecTB

Conep:xanue yueOHOro MaTepuaJa

[Ipeamer oprannveckoil Xumuu. B3anMocBsa3b HEOPraHMYECKUX U OPTaHUYECKHUX
BEIECTB. XMMUYECKOE CTPOCHHUE KAK IMOPSALOK COCIUHEHHS aTOMOB B MOJIEKYJIE
COrJIaCHO MX BAJIEHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHUS
opraHuueckux coeauHeHnii A.M. bytiepoBa. YriepoaHslii CKEIET OpraHu4eCcKon
MOJIEKYJbl. MOJIeKysipHbIE U CTPYKTYpHBIE (pa3BEPHYTHIE, COKPAIICHHBIE) XUMHUYECKHE
¢dopmyIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMHUECKOTO CTPOCHHUS MOJIEKYJI.
N3omepust u n3oMepsl (CTPYKTYpHast, reoMeTprueckast (uc-TpaHC-u30Mepusi).
KpaTHOCTh XMMHUECKOH CBS3H.

12

OK 01, OK 02,
OK 04, OK 07
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[TonsTue o pyHKIIMOHATBHOW rpyrime. [IpuHIUIIBI KiaccubUKaIud OpraHUuIECKUX
coequHEHN. MexnyHapoaHas HOMEHKIAaTypa U IPUHLUIIBI HOMEHKJIATypbl OpraHuye-
CKUX coeanHeHuid. HoMeHk1aTypa opraHnyecKkux COeIMHEHUN OTJIENbHBIX KJIACCOB
(HachILICHHBIE, HEHACBILICHHBIE U ApOMAaTHYECKUE YTIIEBOIOPOIbI, CIIUPTHI, (PEHOIBI,
aJIbJIeTUJIbl, KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHHEe MOIHBIX U COKPAIICH-
HBIX CTPYKTYPHBIX (DOpPMYJT OPraHMUECKUX BEIIECTB OTACIBHBIX KJIACCOB, HCIIOIB3YS
UX Ha3BaHUS 110 CUCTEeMAaTUYECKOW HOMeHKaType. Pacuersl npocreiiieit popmysbi
OpPraHUYECKOM MOJIEKYJIbl, UCXO/ U3 3JIEMEHTHOIO cocTaa (B %).

Tema 4.2. CBoiicTBa
OpPraHMYecKux
coeauHeHu i

Conep:kanue y4eOHOIro MaTepuaa

OU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCMHEHUI OTIIEIbHBIX KJIACCOB
(ocobenHocTH kiaccupuKalud 1 HOMEHKIATYPhl BHYTPH KJlacca; FTOMOJIOTHYECKUA Psijl
u obmrast popmyna; u3omepust; GU3MUECKUE CBOMCTBA; XUMUYIECKHE CBOMCTBA; CITOCOOBI
MOJIy4eHUs):

— MpeaeIbHbIE YTIIEBOAOPOAbL. ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHHUKOB
TeIia B MPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIEBOAOPOAOB, HAXOXK/IE-
HUE B NPUPOJIC U TPUMEHEHUE AIKAHOB;

— HenpeaeNbHbIE U apOMaTUYeCKue yriaeBoaopoasl. [lonumepusanus stuneHa

KaK OCHOBHO€ HaIlPaBJICHUE €TI0 UCIOJIb30BaHUS. [ OpeHne aleTuaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIs1 CBAPKH U PE3KU METAJIIOB;

— KUCIIOPOJICOAEpKAILME COEIMHEHMSI (CITUPTHI U MPOCThIE 3(DUPHI, (PEHOIIBI, AJIbJETHIbI
Y KETOHBI, KapOOHOBBIE KUCIOTHI U UX MPOU3BOIHBIC). [IpakTHyeckoe mpuMeHeHne
STWJICHIJIUKOJIS, TniiepuHa, penona. [lpumenenue dhopmanbaeruia, aleTaibIeruia,
YKCYCHOM KUCIIOTHI. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT.

Morompe cBOMCTBA MBIIA;

— a30TcofepKallue COeTUHEHHS (aMUHBI 1 aMUHOKHUCIIOTHI, OEJIKN).

Knaccudukanms 1 0coOEHHOCTH OPraHUYECKHUX peakinil. PeakiimoHHbIe IEHTPHI.
Panukanel. [lepBoHadanbHbIe HOHATHS O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEaAKIUH.
Pemenue nenoyek npeBpanieHuii Ha TEHETUYECKYIO CBSI3b MEXIY KJIaCCaMH OpraHuye-
CKHMX COEIMHEHMI C COCTAaBIIEHNEM Ha3BaHUM OPTraHUYECKUX COEAUHEHUN MO0 TPUBUAIIb-
HOW WM MEXKIYHAPOJAHON CUCTEMaTUYECKOM HOMEHKIIAaType. Pelienre pacyeTHbIX 3a1a4
110 YPAaBHEHUSIM PEAKIUI C yHaCTUEM OPTraHUYECKHUX BEIECTB.

30

OK 01, OK 02,
OK 04
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Tema 4.3. Opranunyeckue
BelleCcTBa B )KU3He/1esI-
TeJbHOCTH YeJ10BeKA.
IIpousBoacrso

U IPUMEHEeHHe
OpPraHu4ecKuX BeliecTB
B IPOMBIIIVICHHOCTH

Conep:kanue y4yeOHOro MaTepuaa

buooprannueckue coenunenus. [lpumenenne u 6uonoruyeckast pojib yrieBOIOB.
OxucreHue yrieBo10B — UCTOUHUK SHEPTUH JKUBBIX OpraHu3MoB. O01acTu MPUMEHEHUS
aMHHOKUCIOT. [IpeBpaienns 6enkoB muuy B opranuizmMe. bruonornyeckue GpyHKuuu
6enkoB. buonornueckue GyHKIMH KUPOB. Posib opraHnueckoil XUMUU B peLICHUN
po0JIeM MUIIEBON OE30MaCHOCTH.

HyxenHoBble KUCIIOTHI: cocTaB U cTpoeHue. CTpoeHne HyKJIEOTH I0B.

CocraB nykiiennoBbix kuciot (JJHK, PHK). Pons Hyk1€MHOBBIX KHCIIOT B )KH3HE s~
TEJIBHOCTU OpraHu3MoB. [Ipon3BoACTBO OpraHMYECKHUX BEIIECTB: MPOU3BOJICTBO
MeTaHoua, nepepadorka HeTu. [lonMmMITUIICH KaK KPYITHOTOHHAXHBIN TPOIYKT
XUMHUYECKOro npou3BojcTBa. [Ipumenenue stuiena. [[pon3BoacTBO U MpuMEHEHHE
KaydyKa U Pe3HHBI.

CuHTeTHYeCKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOCHHE, CBOMCcTBa. [IpakTuueckoe
MCIOJIb30BaHNE BOJIOKOH. CHHTETHYECKHE TUICHKU: U3OJISIHS IS TPOBOJIOB, MEMOPaHbI
JUISL OTIPECHEHUS BOJIBI, 3AIIUTHBIC TJICHKH /1711 aBTOMOOUIIEH, IIACThIPH, XUPypruye-
CKHE MOBS3KH. HOBBIE TEXHOIOTHH JATbHEHIIIETO COBEPIICHCTBOBAHMUS TIOJTMMEPHBIX
MaTepUasoB.

Ponb oprannueckoil XuMHUU B peILIEHUH PoOIeM SHEPreTHYECKON 0€e301acHOCTH,

B Pa3BUTUU MEAUIIUHBI, CO3JaHIH HOBBIX MaTepHUAIOB, HOBBIX HCTOYHUKOB YHEPTUU
(ampTEpHATHBHBIC UCTOYHUKH YHEPTUH). Perenne mpakTHKO-OpUEHTHPOBAHHBIX
3aJlaHu¥ O COCTABICHUIO XUMUYECKUX PEAKIIUH, OTPAKAIOIINX XUMHUECKYIO
aKTUBHOCTh OPTaHMYECKMX COSAMHEHUH B Pa3IMYHBIX Cpeaax (MIPUPOTHBIX,
OMOJOTUYECKHX, TEXHOTEHHBIX ).

OK 01, OK 02

KontpoabHnas padora Ne3

Conep:xaHue y4eOHOro MaTepuaJsia
Pemrenue 3anau mo teme: « CTpyKTypa U CBOWCTBA OPTraHUYECKHUX BEIIECTBY.

OK 01, OK 02

Pa3nea 5. Kunernyeckue u TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XMMHYECKHUX PeaKnui

12

Tema 5.1. Kunernueckne
3aKOHOMEPHOCTH
NMPOTEKAHUS XUMHYECKHX
peakuuit

Conep:xanue yueOHOro MaTepuaJia

Xumunueckue peakunu. Knaccudukanus XuMUYECKUX peakiuii: o a3oBoMy COCTaBy
(roMOTeHHBIE U T€TEPOTeHHBIE), [0 NCIOIb30BAHUIO KaTalu3aTopa (KaTaIuTHUECKUE

U HekaTanutudeckue). CKopocTh peakiuy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB:
IIPUPO/IBI PEArHPYIOIINX BEIIECTB, KOHIEHTPALMU PEArMpPYyIOIINX BELIECTB, TEMIIEPATY-
psl (mpaBuino Baut-I'odda), momaay peakinoHHONW MOBEPXHOCTH, HAJTMUUS KaTalu3a-
Topa. Poip kaTanu3aTopoB B IPUPOE U IPOMBIIUIEHHOM POU3BO/ICTBE.

OHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMIUIEKC. Katain3atopsl 1 Katanus.

OK 01, OK 02,
OK 04, OK 07
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Pois kaTanmm3aTopoB B IPUPO/IE U MPOMBIIUICHHOM IPOU3BOJICTBE.

N3yueHne 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIK OT KOHIICHTPALUU
pearrupyroIux BEeCTB U TEMIIEPaTYPHI.

1. JlTabopaTopHas pabota «OnpenesieHne 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHIIECH-
TpallMU pearupyromrux BeulecTBy. MccienoBanue 3aBUCUMOCTH CKOPOCTH PEAKITHH

0T KOHIIeHTpauu. OnpeaeneHne KOHCTaHThl CKOPOCTH PEAKIIMU TpapruecKuM
METOIOM.

2. JIaboparopHas padota «OnpeeseHrne 3aBUCUMOCTH CKOPOCTU PEAKIIMU OT TeMIIepa-
Typb». MiccrieoBaHe 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMITEPATYPHI.

Pacuer OHCPIMU aKTUBAIIMU PCAKIIHUU.

Penrenue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN HA aHATU3 (PaKTOPOB, BIHUSIOLINX

Ha UIBMCHCHUC CKOPOCTHU XUMHYECKON pCaKkuunu.

Tema 5.2. Tepmoannamm-
YyecKue 3aKOHOMEPHOCTH
NMPOTEKAHUSA XUMHUYECKUX
peakuuii. PapHoBecue
XHMHMYECKHX peaKkuuid

Coaep:xxanue yueOHOro MaTepuaJia

Knaccugukaius XuMHUECKUX peakiuii: o TerioBomy 3¢ dekry (3x30Tepmudeckue,
SHJOTEPMHUYECKHE), TT0 00paTUMOCTH (0OpaTuMbIe U HeoOpaTuMebIe). TeroBbIe

3¢ pexTh XuMuUecKkux peakuuii. Tepmoxumudeckue ypaBaenus. OOpaTumMocThb
peakuuii. XMMHYEeCKOe paBHOBECUE U €r0 CMELICHUE N0 IeHCTBUEM Pa3IMUHBIX
(bakTopoB (KOHLIEHTpALMs pEareHTOB WK IPOJAYKTOB PEAKIUH, JaBICHHUE, TEMIIEPATYy-
pa) A7 co37jaHNs ONITUMAIIBHBIX YCIIOBUM MPOTEKAHUS XUMUYECKHX MTPOLIECCOB.
[TonsTue 06 sHTANBINU U SHTpOnHU. DHeprus [ n66ca. 3akon ['ecca u cieacTBUS U3 HETO.
Posne cMmenieHns paBHOBeCHs B TeXHOJOrnueckux npoueccax. [lpunnun Jle [arense.
BnusiHue pa3nuyHbIx GaKTOpOB Ha U3MEHEHHUE PABHOBECHS XMMUUECKHUX PEAKIIUM.
3aKOH JEMCTBYIOIMX MAacC U KOHCTAaHTAa XMMHUYECKOT0 paBHOBeCHs. PacueTsl paBHOBEC-
HBIX KOHIIEHTPAllUi pearnpyroniuX BEIIECTB U IPOAYKTOB peakiuuil. PacyeTs! TENIoBoro
s dexTa peakimu.

Pemenne npakTUKO-OpuEeHTHPOBAHHBIX 33JaHUN HA MPUMEHEHUE MPUHIUIA
Jle-IllaTenbe U1t HAXOXKJICHHSI HAIIPABJICHUS CMEILICHHS PABHOBECHS] XUMHUYECKON
peakuu 1 aHaian3 GakTopoB, BIUAIOMINX Ha CMELIEHHE XUMUYECKOI'O PABHOBECHS.
JlaGopatopHas pabota «/3yueHne BIMAHUS Pa3TUYHBIX (AKTOPOB HA CMEILIEHHE
XUMHYECKOTO PAaBHOBECHSI.

HccnenoBanue BIUSHNSA U3MEHEHNUS KOHIIEHTPALIMH BEIIECTB, PEAKIIMH CPENIbI

U TeMIlepaTyphl Ha CMEIEHuEe XUMUYEeCKOro paBHoBecHs. CpaBHEHHE MOJTYYEHHBIX
PE3yJIBTAaTOB C TEOPETUUECKH IIPOTHO3UPYEMBIMU Ha OcHOBE npuHuuna Jle Hlatense.

OK 01, OK 02

KonTpoabHnas padora Ned

Coaep:xanue yueOHOro MaTepuaJia
Pemenue 3amay o teme: «CKOPOCTb XUMUUYECKON PEAKIIMA U XUMUYECKOE PABHOBECHE).

OK 01, OK 02
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Pa3nen 6. lucnepcHblie cuCTEMBI

Tema 6.1. Ilucnepcubie
CHCTEeMBbI U (paKTOpBI
HX YCTOHYHUBOCTH

Conep:kaHue y4eOHOT0 MaTepuaJia
Hucnepcusie cucteMsl. Komnonaneie cucteMsl. UctruHHBIE pacTBOpBL. PacTBOpeHue

Kak Qu3nko-xuMudeckuii nporecc. PactBopel. CiocoObl MPUTOTOBIICHUSI PACTBOPOB.
PactBopumocTs. MaccoBas ot pacTBopeHHOro BeuecTBa. [IpenensHo nonyctumbie

KOHICHTPAMXU U UX HUCIIOJIb30BAHNEC B OLICHKE JKOJIOTHYECKOHN 0€30IaCHOCTH.

Knaccugukanus nucnepcHbIX cucteM 1o coctaBy. CTpoeHue u (pakTopbl yCTOMUYUBOCTH
JMCIIEPCHBIX crcTeM. Pacrio3HaBaHME HCTHHHBIX PaCTBOPOB, KOJUIOMIHBIX PaCTBOPOB
u rpyboucnepcHbix cucteM. CTpoeHue Muliesuibl. PaccenBanue cBeTa npu npoxoxie-

HUU CBETOBOT'O Iy4YKa Yepe3 ONTHUECKHU HEOTHOPoAHYIO cpeny (3ddekra Tunmans).
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHLIX PACUCTHBIX SaHaHI/Iﬁ Ha TUCIICPCHLIC CUCTCMBI,
HCIIOJIb3YCMBIC B OBITOBO U HpOI/ISBOILCTBeHHOﬁ JACATCIBHOCTHU YCIIOBCKA, C HOBI/ILII/Iﬁ

9KOJIOTUYECKOW 0€30MaCHOCTH TOCIIEACTBUMA U TPaMOTHBIX PEIICHUH MPoOIeM,
CBSA3aHHBIX C XUMUEH.

OK 01, OK 02,
OK 07

Tema 6.2. Uccienopanue
CBOMCTB JIUCHEPCHBIX
CHCTEM JJIA MX HIEHTH-
puxanun

Coaep:xanue yueOHOro MaTepuaJia

JlaboparopHas pabota «IIpuroroBieHue pacTBOPOB».

[IpuroroBneHue pacTBOPOB 33a/IaHHOM (MOJIAPHOI ) KOHIIEHTPALMH (C TPAKTHUKO-
OpUEHTUPOBAHHBIMU BOMIPOCAMH ), OTIpEEeNICHUE CPEbl BOJAHBIX PACTBOPOB.
JlaGopaTtopHast pabota «/cciaenoBaHue TUCTIEPCHBIX CHCTEM.

HpI/IFOTOBHeHI/IC " U3YyUCHUC CBOICTB AUCIICPCHBIX CUCTEM PA3HBIX BUAOB: CYCIICH3UMU,

AMYJIbCUH, KOJJIOUTHOTO pacTBOpa. CpaBHEHUE CBOMCTB UCTUHHBIX U KOJIIOUTHBIX
pPacTBOPOB, BHISIBJICHHE OCHOBHBIX Pa3IHunil MEX/y HUMHU.

OK 01, OK 02

KonTpoabHnas padora NedS

Coaep:xxanue yueOHOro MaTepuaJia
Pemenue 3a1a4 o Teme: «JlucrepcHbIe CUCTEMBD.

OK 01, OK 02,
OK 07

Pa3nen 6. lucnepcHblie cuCTEMBI

Tema 7.1. O0HapykeHUe
HEOPraHu4eCcKHX
KAaTHOHOB U aHUOHOB

Conep:xanue yueOHOro MaTepuania

OOHapyXeHne HEOpraHUYEeCKHUX BelecTB (KaTHOHOB [V rpymm uiu aHHOHOB)

C UCIOJIb30BAHNEM KAUYECTBEHHBIX AaHAIMTHYECKUX PEAKIIMI.

1. JJaboparopHas paboTa «AHAIUTUYECKHE peaKIui KaTuoHOB [-VI rpymm».
[TpoBeneHne KaueCTBEHHBIX PEAKIUil, UCIIOJIb3YEMBIX JJIs1 OOHAPYKEHHSI KAaTHOHOB
I rpynnel (kanus, HaTpusi, Maruusi, aMMoHus), Il rpynmnel Ha npumepe Oapus,

OK 01, OK 02
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III rpynnel — cBuHLA, [V rpynmnel — anoMuHuS,

V rpynns — xenes3a (II u III), VI rpynmel — Hukens. Onucanue HaOMI01aeMbIX SBICHUN
U COCTaBJICHHE XUMHYECKHUX PEaKIIHA.

2. JJaboparopHas paboTa « AHATUTUYECKHE PEAKIIUH AHUOHOBY.

[TpoBeneHne KaueCTBEHHBIX PEAKIUil, UCIIOJIb3YEeMBIX AJI1 OOHAPYKEHHSI AHUOHOB:
kapOoHarta, pocdara, cynbdara, cynshuga, HUTpara, xjaopuaa u ap. Onucanue
Ha0JI0/TaeMBIX SBJICHUM U COCTAaBICHHE XUMUYECKUX peakiuil. KauecTBeHHbIE XuMuyie-
CKHE PEAKINH, XapaKTepHbIE AJ1 OOHAPYKEHHSI HEOPraHUYECKUX BEUIECTB (KATHOHOB
u annoHoB). CocTaBlIeHHE YpaBHEHUN peakinii 0OHapykeHus1 KaTuoHoB [-VI rpymm

U aHHOHOB, B T.4. B MOJICKYJIIPHOH M HOHHOH popmax. Peakuiuu oOHapyKeHus
HEOPraHMYECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYKAIOUICH Cpebl.

Tema 7.2. O0Hapy:keHue
OpraHHYeCKHX BellecTB
OT/IeJIbHBIX KJIACCOB

C MCIO0JIb30BAHHEM
KaYeCTBEHHBIX pPeaKIuii

Coaep:xanue yueOHOro MaTepuaJia

KauecTBeHHBIE XUMUUYECKUE PEAKIINH, XapaKTepHbIE AJIsi OOHAPYKEHHS OTACIbHBIX
KJIACCOB OPraHMYECKUX COCAMHEHUI: (PEHOIIOB, albJIETUIIOB, KpaxMasa, YKCYCHON
KHUCIIOTBI, aMUHOKHUCIIOT U JIp.

Jlenatypanus OeTKOB IPH HarpEeBaHWH, IIBETHBIC PEAKIIUU OCIKOB.

CocraBieHre KaYeCTBEHHBIX peakKinii 0OHAPYKEHUSI OPraHUYECKUX COSIUHEHUN
OTIENBHBIX Ki1accoB. OOHapyKEHHE OPraHNIECKUX COSTMHEHUN OTACIBHBIX KIIACCOB.
1. JTabopaTtopHas padora «KauecTBeHHbIE peaKlly Ha OTAENbHbIE KJIACChI
OpPTraHUYECKUX BEIIECTBY.

[TpoBeneHNe KaueCTBEHHBIX PEAKIINI, UCIIOIB3YEMBIX I OOHAPYKEHHS OPTaHUYECKUX
BEIIECTB Pa3JIMUHBIX KJIACCOB: ()EHOJIOB, alIbACTHIOB, KpaxMaia, yKCYCHON KUCIIOTHI,
AMUHOKUCIIOT, 0enkoB u Ap. Onucanue HaOt01aeMbIX SIBJICHHUI U COCTABIICHHE
XUMHUYECKHUX PEAKINIA H/UITU CXEM.

2. JlaboparopHas pabota «KauecTBeHHBII aHATN3 OPraHUYECKUX COCTUHEHUIMA

10 (PYHKIMOHAJIBHBIM TpyIIaM».

[TpoBeneHMe KaueCTBEHHBIX PEAKITN, UCIONB3YEMBIX JIJISl PACIIO3HABAHUS
OpPTraHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB MO ()YHKIIMOHAIBLHBIM TPYIITIaM:

Ha TpUMepe aMUHOKHUCIIOT ¥ KapOOHOBBIX KHCIIOT, CIIUPTOB M (PEHOJIOB, aJIbIETHIOB
U KeToHOB. Onrcanue HaOII0IaeMBbIX SIBICHUH U COCTaBIIEHUE XUMHUECKUX PeaKIuit
U/WJIHA CXEM.

OK 01, OK 02
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IMpuxaagHoit MoayJIb

14

Pa3nen 8. Xumus B ObITY U IPOU3BOJACTBEHHOI 1€eATEJIbHOCTH YeJI0BEKa

Tema 8.1. Xumus B ObITY
U MIPOU3BO/ICTBEHHOM
AesITeJIbHOCTH YeJIoBeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Okonoruyeckasi 0€3011aCHOCTb NOCIEACTBUIM OBITOBOM M IPOM3BOJCTBEHHON
NeSITeIbHOCTH YEJIOBEKa, CBSI3aHHasl C IepepabOTKOM BELIECTB; IIOUCK U AHAJIN3
XUMHUYECKON MH(DOPMAITUH U3 Pa3IMYHBIX UCTOYHUKOB (HAayYHAs U y4eOHO-HAy4YHAS
JauTeparypa, CpelcTBa MaccoBoil nHpopMaluy, cetb iHTepHET u npyrue).

OK 01, OK 02,
OK 04, OK 07,
IIK 1.1.

Paszpnen 9. UcciienoBanne u XuMH4eCKH aHAJIN3 00beKTOB Onochepbl

12

Tema 9.1. OcHOBBI
JIaDOpPaTOPHOI NPAKTHKH
B Ipo(ecCHOHATIBHBIX
Jaboparopusix

Coaep:xxanue yueOHOro MaTepuaJia

BrInonHeHne TUIIOBBIX PACcYETOB 110 TEMATHKE SKCIIEPUMEHTA (BBIXO MMPOAYKTA
peakIMu, Macca HaBeCKU, 00beM paCTBOPUTEIS).

O06paboTKa JaHHBIX, aHAJIHU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYHCICHUE CPETHETO
3HAYEHUs SKCIIEPUMEHTAIBHBIX JaHHbIX, [IOIPEIIHOCTH).

[IpencraBieHne pe3ynbTaTOB IKCIIEPUMEHTA B pa3iandHoi ¢opme (Tabnuna, rpaduk,
OTYeT, JI0KJaJl, IPe3CHTaL).

JlaboparopHas paboTta «OCHOBBI JIAOOPATOPHOU MPAKTUKI.

JlaGopatopHas nocy/Ja U XMMU4YecKre peakTuBbl. OCHOBHBIE JTAOOPATOPHBIE ONEPALUH.
JlabopaTopHoe obopynoBanue. TexHrKa 0€30MaCHOCTH U MpaBuia padOTHI (MOBEICHUS )
B JIabOpaTopuu.

OK 01
IIK 1.2.

Tema 9.2. Xumnueckuit
aHaJIU3 Npod BOAbI

Copepxanue yueOHOro Mmarepmuasa

KJ'[aCCI/I(l)I/IKaHI/IH Hp06 BOJBI ITO BUAY U HA3HAYCHUIO, UCXOOA U3 €€ XUMHUYCCKOT'O
coctaBa. OpraHojenTHYeCKHe CBOMCTBA (3amax, Mpo3payHOCTh, IIBETHOCTh, MyTHOCTbD)
BO/JBI. Kucnorsocts n IICJIOYHOCTDH BOJBI.

pH cpenst u MmeToibl ee onpezeneHus. JKXecTKOCTb BOBI U METO/IBI €€ OIpeIeIeHUsI.
CymHOCTh MeTOa TUTPOBAaHUA. BU/IbI ®KECTKOCTH BO/IBI (BpEMEHHAs U MIOCTOSIHHAS).
JKecTkocTh BOJIBI KaK IPUYMHA BBINAJACHUS OCAAKOB WIIM 00Pa30BaHUs COJICOTIONKEHUH,
MMEIOIINX MECTO B OBITY M Ha MPOU3BOJICTBE.

CocraB coJeii, BBI3BIBAIOIIMX JKECTKOCTh BOJbl. XUMUYECKHE MPOLIECCHI, YCTPAHSIONINE
JKECTKOCTbh BOJIbl. Y PAaBHEHHSI XUMHUYECKUX PEAKIINN, HIUTFOCTPUPYIOIIUX IPOLECCHI,
POUCXOAIINE IIPU YCTPAHEHUH )KECTKOCTU. Y CTpaHEHHE BPEMEHHON )KeCTKOCTH

OBITOBBIMU U XUMHUYECKUMU criocoOamu. CTIocoOBI yCTpaHEHUS TOCTOSTHHOM KECTKOCTH.

OK 01, OK 02,
OK 07,
K 1.1, [IK 1.2.
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CniocoObI BeIpaykeHUsI KOHIIEHTPAILMU PaCTBOPOB: MaccoBas 0JIsi PACTBOPEHHOTO
BELIECTBA, MOJIIpHAs U MOJIsUIbHAs KOHLEeHTpauuu. Turp pactBopa. Pemenne npaktuko-
OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA pacdyeT KOHUEHTpaLUi 3arpsa3HIONINX
BELIECTB U UX CPABHEHUE C MPEAEIbHO JoMyCTUMbIMU KoHIeHTparusamu (I11K).
HccnenoBanre XUuMHUYECKOTO COCTaBa MpoO BOJIBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTabopaTopHas pabota «O4UCTKA BOJBI OT 3arPSI3HCHUIN.

Hcnonb30Banue MeTo10B (pUIBTPOBAHUS U aJICOPOIMH JUIsl OTJCNICHUS 3arpsi3HeHUI

B HCClIe yeMoil mpobe Bobl. BbIOOp MeTO/1a OUMCTKU B 3aBUCUMOCTH OT BH1a
3arps3Henus. CpaBHeHHE Y(PPEKTUBHOCTH PA3JIMYHBIX METOI0B OYHCTKU BOJIBI

B Pa3HBIX YCIOBUAX (B 1aOOpPaTOPHH, B JOMAITHUX U TOJEBBIX YCIOBUSIX).

2. JJaboparopnas pabota «Onpezaenenrie pH BObI U €€ KUCIIOTHOCTH.

Onpenenenne pH cpenbl ¢ TOMOIIBIO YHUBEPCAIBLHOTO MHAUKATOPaA. Mcnons30BaHnue
TUTPOBAHUSA JJIs ONPEENICHUs] KUCIOTHOCTH. Onpeenenre oOuieil KUCIOTHOCTH BOJIbI,
pacueT cBoOOAHOM KucinoTHOCTU. Onpesenenue oo1iei 1 cBOOOAHON MIETOYHOCTH.
CocraBieHne ypaBHEHUH peakIiii, IPOTEKAOIIUX IPU OMIPEICIICHUN KHCIOTHOCTH/
HIETIOYHOCTH MIPOO BOJIBI. Y CTAHOBIIEHUE CIIOCOOOB HCIIOIB30BAHUS HCCIEI0BAHHBIX
po0 BOJIbI B dKU3HEACATEILHOCTH YEJIOBEKA, HA OCHOBE MOTYYEHHbBIX JTAHHBIX

0 COCTaBe.

3. JJaboparopHas paboTa «OrmpeneneHne )KeCTKOCTH BOBI M CITOCOOBI €€ YCTPaHSHHS.
Crioco0b! ycTpaHEeHHUs1 BCEX BUOB )KECTKOCTU B 3aBUCUMOCTH OT COCTaBa coJieit
JKECTKOCTH. Pellienne skCnepuMeHTaIbHOM 3a/1a4M Ha BBISIBJIEHUE BPEMEHHOM

Y TIOCTOSTHHOM KECTKOCTH BOJbI. Oli€HKa BEPOATHOCTH YCTPAHEHUS BCEX BUJIOB
YKECTKOCTHU B JJOMAITHUX yCJIOBHSX.

Tema 9.3. XumMuueckuii
KOHTPOJIb Ka4ecTBa
NMPOAYKTOB MUTAHUS

Coaep:xxanue yueOHOro MaTepuaJia

KauecTBeHHBIN XMMHUECKUN COCTaB MPOIYKTOB MUTaHuUs. BemecTsa, panscupuumpy-
IOLLME ITPOAYKTHI [IUTAHUSA, U BELIECTBA, 3aIPS3HAIOIINE IPOAYKTHI TIUTAHHUS.
Ornpenenenne 3arpA3HAOMNAX XUMUYECKUX BEIIECTB B IPOIYKTaX MUTAHUS,
OIIpEJIETICHUE BELIECTB, HE 3asBJICHHBIX B COCTABE IIPOJYKTOB ITUTAHUS.
Oprannyeckue 1 HEOpraHM4eCKre BEIECTBA, BXOISIINE B COCTAB MPOAYKTOB ITUTAHMS.
Omnpenenenue coctaBa 0Jt0]1 Ha COJIEPKAHUE MAaKPO U MUKPOAJIEMEHTOB.

W3ydeHue npeiioKeHHBIX MpenoiaBaTeieM 0o/l Ha IpeaMeT XUMUYECKOro COCTaBa,
OIIpe/ieNIeHre JI0NeH OT CyTOYHOW HOPMBI MaKpO M MHUKPORJIEMEHTOB B YKa3aHHOM OJIIOJIE.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 33/1a4 110 KYJIMHAPHON TEMATUKE Pa3IMYHbIX
Tunos. MccnenoBanue XUMUYECKOTO COCTaBa MPOAYKTOB IIUTAHMUS.

OK 01, OK 02,
OK 07,
IK 1.2.
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JlaboparopHas pabota «VccrnenoBaHue MpoIyKTOB MUTAHUS HA HATMYHUE YTIICBOJIOBY.
HccnenoBanue MOJIOUYHBIX MPOAYKTOB HA HAJIMYUE Kpaxmaa.
HccnenoBanue NpoIyKTOB Ha HATMYUE TIHOKO3HI.

Tema 9.4. Xumuueckuii
aHaJIu3 NPod NMOYBBI

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccugukarus mous 1o BUy ¥ Ha3HAYCHUIO, HCXO/S U3 XUMHUYECKOTO COCTaBa.
Wnentuduxaius npoObl MOYBHI IO €€ XMMUYECKOMY COCTaBY, OMMCAaHUE BO3MOXKHOCTEH
ee nmpuMeHeHus. TpeOoBaHUs K Ka4eCTBY MOYBBI PA3IUYHOr0 Ha3HaueHus. Onucanue
0COOEHHOCTEH MCIOIb30BAHMSI IOYB B 3aBUCUMOCTH OT TUIIOB, CIIOCOOBI YIIyUIICHUS
KayecTBa IOYB B 3aBUCUMOCTH OT Ha3HAUYCHUSI.

O6s1acTi UCNOIB30BAHUS OPraHUYECKUX Y100pEHUI B 3aBUCUMOCTH OT Kau€CTBEHHOTO
coctaBa. Onucanue OpraHu4ecKuX yaIo0peHH U X IPUMEHEHHE B 3aBUCIMOCTH

OT COCTaBa MMOYBKI U ee pazHoBHIHOCTH. O0MacTH Ha3HAYEHUS (IPUMEHEHHUS) TI0YBHI,
UCXOJISl U3 KAYECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa. AHaJIN3 HOPMATUBHOM
JOKyMEHTaluu. Pojab HeopraHM4ecKuX BEUIECTB B KAU€CTBE MUHEPAIbHBIX YIOOPEHUH,
ynydimuTenei mouBbl. CocTaB MUHEPATBHBIX YIOOPEHH U UX IPUMEHEHHE B 3aBUCH-
MOCTHU OT COCTaBa I0YBbI U €€ Pa3HOBUAHOCTH. B3auMocBs3b cocTaBa y1o0peHuit

U UX BIUSHUS HAa BETETAaTUBHBIC CBOMCTBA U TUIOJAOHOIIEHNE PACTEHUH.

HccnenoBanre XMuMUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopaTtopHast pabota «O0HapyKeHHE HEOPraHUYECKUX TTPUMECEH B TPoOax».
[TpuroroBneHue mpoObI MOYUBHI I UCCIEA0BAHHS KUCIOTHOCTH/IEIOYHOCTH,
HEOpraHMYeCcKUX 3arpsizHeHnil. OOHapyX)eHHe XJI0pHU- U CylIb(paT-uOHOB B pode
nouBsl. CocTaBieHue ypaBHeHU peakiuii oOHapyxkeHus. CpaBHEHUE MOJTy4YeHHBIX
nokasaresei ¢ HOpMaTUBHBIMHU (CIPaBOYHBIMU ) 3HAUEHUSMHU.

OK 01, OK 02,
OK 07,
IIK 1.2.

Tema 9.5. UcciienoBanue
00beKTOB OMochepbl

Conep:xanue yueOHOro MaTepuaJia

3HAKOMCTBO C METOJAMKAaMH XUMHUYECKOTO aHAIM3a IMOKa3aTeNeil OKpyKarolei cpebl.
HccenoBanue MpeioKeHHOTO 00hEKTa Ha KHCIIOTHOCTb, MEIIOYHOCTh, XUMHUYCCKHIMA
cocTaB (3arps3HUTENN, MAKPO- H MUKPOIIEMEHTHI).

O6paboTka pe3ynbTaToB HccienoBanus. OeHKa KaueCcTBa UCCIEAyeMOro 00BhEKTa,
UCXOJISl U3 Pe3yIhTaTOB XUMHUYECKOTO aHAN3A.

OK 01, OK 02,
OK 04, OK 07,
IK 1.2.

HTorosoe 3aHsTHE

Coaep:xanue yueOHOro MaTepuaJia
[TpomexyTounas atrectanus B popme nuddepeHIpoBaHHOTO 3a4yeTa.

OK 01, OK 02,
OK 04, OK 07,
K 1.1, IIK 1.2.

BCETO:

144
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3. YCJIOBMS PEAJIM3ALIMYA TPOTPAMMBI
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

3.1. Tpe6oBaHusI K MHHMMAJIBHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
o0ecrneYeHunIo

Jlnia peanuzanuu nporpammbl 0011e00pa3oBaTeIbHOM JUCIUILTUHBL JOHKEH
OBITh IPEAYCMOTPEH YUCOHBIN KAOMHET XUMHUH.

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

O6GopynoBanne yueOHOro KabuHera:

— HarJsIIHble TOCOOMS: HA0OPhI IAPOCTEPKHEBBIX MOJENEH MOJIEKYJI, 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. UudopmanunonHoe obecnevyeHue 00y4eHus

OCHOBHBIE UCTOYHUKH

1. Tapmun, A. Il. Opranuueckas XMMusi B pUCYHKax, TaOJIMIIAX, CXEMax :
yuyeOHOe mocoOue Juig  cpemHero  nmpo)eCCHOHAIBHOTO  OOpa3zoBaHMs /
A. I1. Tapmus. — 3-€ u3., uctp. u non. — Mocksa : M3natensctBo FOpaiit, 2023. —
240 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-04816-2. — Texkcr:
amekTpoHHbI //  OOpazoBarenpHas mnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515105

2. MapteiHoBa, T. B. Xumus : yueOHUK U MPaKTUKYM JJIsl CPEIHETO Mpo-
(deccroHanbHOTO oOpazoBanusi /  T. B. MapTbiHOBa, H. B. ApramoHoBa,
E. b. Tonynos ; mox oOmieit pemakiueii T. B. MapTeiHOBO#. — 2-¢ W3M., UCHp. U
nom. — Mockga : U3parensctBo FOpaiit, 2023. — 368 ¢. — (ITpodeccronansrnoe 00-
pazoBanue). — ISBN 978-5-534-11018-0. — Tekct : snextponnsii // Obpa3oa-
TenbHas maTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511690

3. Audunorenona, . B. Xumus : yueOHUK U MPAKTUKYM JJIsI CPEIHETO
npodeccuoHanmbHOro  obpasoBanusi / WM. B. AndunorenoBa, A. B. baGkos,
B. A. IlonkoB. — 2-¢ u3na., ucnp. u gomn. — Mocksa : UznarensctBo FOpaiit, 2023. —
291 c. — (IlpodeccuonansHoe odpazoanue). — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHbI //  OOpazoBarenbHass 1miatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

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

1. CyBopoB, A. B. O6mras u Heopranudeckasi Xxumusi. Borpocsl u 3amauu :
yuyeOHOe mocoOume s cpeaHero  mpoeCCHOHAIBHOTO  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. — TekcT : anekrponnsiii / OOpa3oBarenbHas miaardopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/516462
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https://urait.ru/bcode/511690
https://urait.ru/bcode/513807
https://urait.ru/bcode/516462

2. Hukutuna, H. I'. OOmiast u HeopraHuueckass XUMHUS: XUMHUS JIEMEHTOB '
y4eOHMK W TPAKTUKyM JUIA CpPeJHEero mnpodeCCHOHAIBLHOIO 0O0pa3oBaHus /
H.T. Hukutuna, B. U. I'pebenbkoBa. — 2-¢ u3., nepepad. u jnom. — Mocksa : 13-
natenbcTBO FOpaiir, 2023.— 304 c. — (IIpodeccuonanbHoe oOpa3zoBaHue). —
ISBN 978-5-534-16281-3. — Tekcr : anexkTpoHHbI // OOpazoBarenbHas miaTdop-
ma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530734

3. AHdunorenoBa, 1. B. Xumus. bazossiit yposenb: 10-11 kmaccsl : y4ue6-
HUK JJIs cpemHero oomero oOpasoBanusi / U. B. Audpunorenosa, A. B. baGkoB,
B. A. TlonikoB. — 2-e u3a., ucnp. u gom. — Mocksa : U3marensctBo HOpaiit, 2023. —
290 c. — (O6meo6pazoBatenbubiii 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 nmpodeccuonaabHoro oopazosanus / B. B. Illep6akos, H. H. bap6oTtuHa,
K. K. Bnacenko. — 2-¢ usn., mepepab. u jmom. — Mocksa : M3marenscTBo FOpaiit,
2023. — 139 c. — (Ilpodeccuonanpuoe odpazoBanme). — ISBN 978-5-534-10553-7.
— Texcr : anexTponHsiil // ObpazoBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/516795

HNuTepHeT-pecypcesnl:

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

2. CaiiT HayyHO-TIONyJIsIpHOTO KypHana «llotenumam» (pazuen «Xumusy). —
URL.: https://edu-potential.ru/

3. CaliT Hay4YHO-TIOMYJAPHOTO JKypHaia «Xumusi u xu3Hb». — URL:
www.hij.ru/
4. PyCCKOSI3BIYHBIN CalT O CBOMCTBaX XuMHU4eckux siemeHtoB. — URL:

periodictable.ru/

5. CaifT 0 XUMUU: KJIaCCUYECKUE YYCOHUKU, CIIPABOYHUKHU, DHIIUKIIONIEIUH,
ITIOMCK OPTaHMYECKNX U HEOPTAHMYECKUX PEAKLN, COCTABIEHNE YPABHEHUN pEaK-
mii. — 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 3HAHHUS W TPUOOPETCHHBIC CTY/ICHTAMU YMEHUS, HaIlpaBJICHHBIC Ha
dbopmupoBanre 00MUX U MPOHEeCCHOHATHHBIX KOMITETESHITUN.

Oo6masi/mpogeccuoHabHASA Pasznen/Tema Tun oueHoYHbIX
KOMIIeTEeHI U MeponpUsATHH
OK 01. Beibupatb ciocoObl penieHus P1:1.1,1.2 VYcTHbIl onpoc
3a1a4 Ipo(ecCHOHATILHOMN ACSITEIIBHOCTH P2:21 TectupoBanue
[IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM P3:3.1,3.2,33 Keiic-3ananus
P4:4.1,42,4.3 TectupoBanue
P5:5.1,52
P6:6.1,6.2
P7:7.1,72
P 8:8.1,8.2
P9:9.2,9.3,9.4,95
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA P1:1.2 OpoHTANBHBIN
MOKCKa, aHaJIM3a U UHTepnpeTanuu nHpopmamuu, | P 2: 2.1 orpoc
1 MTH(POPMAIIMOHHBIE TEXHOJIOTUH JIJISl BBIIIOJIHE- P3:3.1,3.2,33 OneKTpoHHAas
HUS 331249 TPOPECCHOHAIBHON JCATEIbHOCTH P4:4.1,42,4.3 Mpe3eHTaLN
P5:5.1,52 WNudopmannonnsie
P6:6.1,6.2 COOOIIEHHS
P7:7.1,7.2 TectupoBanue
P 8:8.1
P9:9.2,9.3,9.4,95
OK 04. 3ddexTuBHO B3aUMOCHCTBOBATH P2:2.2 Juckyccus
1 paboTaTh B KOJJIEKTUBE U KOMaH e P3:32 Keiic-3amanns
P4:4.1,4.2 @pOHTAIBHBII
P5:5.1 Ompoc
P 8:8.1 I'pynnoBoii npoext
P9:9.5 TectupoBanue
OK 07. ConeiicTBOBaTh COXpAHEHHUIO OKpPYXKaro- P4:4.1 OpoHTATBHBIN
11l Cpelibl, pecypcocOepereHHI0, MPUMEHSTh P5:5.1 onpoc
3HaHWUS 00 U3MEHEHUH KITUMaTa, MPUHIIHIIBI Oe- P 6:6.1 Keiic-3amanus
PEXITUBOTO MPOU3BOACTBA, AP deKTUBHO AeiictBo- | P 8: 8.1 WNupopmanronHoe
BAaTh B UPE3BBIYANHBIX CUTYAIUsIX P9:9.2,9.3,9.4,9.5| coobuienne
TectupoBanue
NuauBuayanbHbIe
3a/IaHus
1K 1.1. OpraHu3oBbIBaThH P 8:8.1 OpoHTaNBHBIH
pabouee MecTo P9:9.2,95 orpoc
Ketic-3amanus
WNudopmannonnoe
CcOoO0IIIeHNE
TectupoBanue
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IIK 1.2. O0ecnieunBars
0C30MaCHYI0 OKPYIKAIOIIYIO CPELY

P 8:8.2
P9:9.2,9.3,9.4

OpoHTaTBHBIN
orpoc

Sammra
WH]IUBUTyaJTbHOTO
MPOEKTa
HudopmanmoHHbIi
OyKieT
CanuTapHslit
OrOJUIETEHD
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5. ATATITAIIUS PABOUYEM ITPOT'PAMMBI ITPU OBYUEHUU JIUI]
C O'PAHUYEHHBIMH BO3MOXKXHOCTAMMU 310POBbA

AnanTtanus JaHHOW paboueld MporpaMMbl MPOBOAMUTCS B COOTBETCTBHUU
¢ nmyHktoMm 42 yactu 3 IIpukaza Munnpocenienusi Poccun ot 24.08.2022 Ne 762
(pen. ot 20.12.2022) «O06 yrBepxaenuu Ilopsinka opraHu3auy U OCYIIECTBICHUS
00pa30BaTeNbHOM JEATENIBHOCTH IO 00pa3oBaTeIbHBIM IPOrpaMMaM CpPETHETO
npoheccHoHaTBFHOTO 00Pa30BAHUY.

B nensx 1ocTymHOCTH MOMy4YEHHs CpelHEro npodeccuoHanbHOro 0opazoBa-
HUSI 00YYarOMIUMUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSl MaTepUAIbHO-
TEXHUYECKOE 00ecrieueHrne yueOHoro mpoiiecca J0HKHO OTBEUaTh HX 0COOBIM 00pa-
30BaTEJIbHBIM OTPEOHOCTSIM C YU€TOM MUMEIOIIETOCS TUIIa HApYIICHUH 310pPOBbS.

J11st 00YUaIOIIUXCS ¢ 02PAHUYEHHBIMU BO3MONCHOCMAMU 300P08bSL NO CIYXY:

— MeEJIOBas JIM 3JIEKTPOHHAs JJ0CKa,

— MyJIbTUMEIUIHAS CUCTEMA;

— cIeuuanbHasi BUIEO- U Ay TUOTEXHUKA;

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

— JIOCTYNl K 3JIEKTPOHHBIM OHOIMOTEeYHBIM cucteMaM «Jlanb», «HOpailTy,
«KoHCyNbTaHT CTyAeHTa»;

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

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

— KOMITBIOTEPHAsI TEXHUKA CO CTICIUAIBHBIMU MPOTPAMMaMHi HEBU3YaJIbHOTO
JOCTyTa K UHPOpMAaIInK;

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

— JIOCTYIl K 3JIEKTPOHHBIM OMONMOTEYHBIM cucteMaM «Jlauby», «FOpaiT»,
«KoHCynbTaHT cTyeHTay ¢ Bepcuei Tl CIabOBHIANIINX U C BO3MOKHOCTBIO TTPO-
CJIYILIMBAHUS C TOMOIIbIO MPOTPaMMbl CUHTE3aTOpa peuH;

— MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO O0YYAIOIIUMCI HEOOXOIUMYIO
noMotib (TUGIOCYPAOTIEPEBOIUHNK).

Jis 00y4aroIuXCsl ¢ HapyuleHUsMU OnopHO-08ULAMENbHO20 annapama:

— OecnpensTCTBEeHHbIN JOCTYN U NMpeObIBaHUE B yUeOHOM ayIuTOpUU;

— TIePEIBIKHBIC PEryIUpyeMbIe TApThl C HICTOYHUKOM MUTAHUS (MO0 B HETIO-
CPEICTBEHHOM OJIM30CTH OT UCTOYHUKOB MHUTAHMUS);

— y4eOHO-METOANYECKUE MAaTEPHUAIIbI B TICYaTHON U DJIEKTPOHHOU opMme;

— JIOCTYTNl K 3JEKTPOHHBIM OHOIMOTEeYHBIM cucteMaM «Jlanb», «HOpaifty,
«KOoHCYIBTaHT CTYJEHTa».

Bo BpemMst caMOCTOSITENbHON MOATOTOBKH O0YYaroIIMecs ¢ OrpaHUuICHHBIMU
BO3MOKHOCTSIMU 37I0POBBSI IOJDKHBI OBITH 00€CTIeueHbI JOCTYIOM K ceTr HTepHeT.

BrimeykasanHoe ocHallleHHWEe YCTaHAaBJIMBAETCA B KaOWHETE MPH HATHYUHU
00yJaroIuXxcs ¢ OTPaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710POBBSI.

@®opMBI 1 METOJIBI KOHTPOJSI U OLIEHKH PE3yJbTaTOB OOyUEHHUs OINpeaess-
IOTCSL C YYETOM UMEIONINXCS OTPAaHUYEHUH 30POBbsI 00YUarOIINXCS.
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[lenbto TEKyIIEro KOHTPOJS SIBJISETCS CBOEBPEMEHHOE BBISBIICHUE 3aTpy/I-
HEHUI ¥ OTCTaBaHUs OOYYaroIIerocs C OrpaHMYEHHBIMA BO3MOXHOCTSAMHU 310pPO-
Bbsl U BHECEHUE KOPPEKTUBOB B YUEOHYIO IESTEIBbHOCTb.

dopma NMPOMEKYTOYHON aTTECTALMU YCTAHABIMBAECTCS C y4E€TOM WHIUBU-
NyaJdbHBIX MCUXO(U3UUECKUX OCOOCHHOCTEH OOy4YaroIMXCsl C OTrpaHUYE€HHBIMU
BO3MOXKHOCTSIMH 3/10pOBbs (YCTHO, TUCBbMEHHO Ha OyMare, TUCbMEHHO Ha KOMIIb-
1oTepe, B (oopMe TecTupoBaHus U T.1.). [Ipu mpoBeneHNN MpOMEXYyTOYHOM aTTe-
CTaluu 00yYaronieMycsi MpeaoCTaBsIeTCs BpeMsl Ha TOJITOTOBKY K OTBETY, YBEIH-
YeHHOEe He 0oJiee YeM B TP pa3a YCTAHOBJICHHOTO JIJISl MOJATOTOBKU K OTBETY 00Y-
YaIOIUMCS, HE UMEIOIUM OI'PaHUYEHUN B COCTOSIHUH 370POBBSI.

Peanuzauuio aganTupoBaHHOM ydyeOHON MporpaMmbl 0OECIEUMBAIOT NeAa-
rorudeckre paboOTHUKH, MPOIIEIINE KypChl OBBIIICHUS KBATU(YUKAIIMH 110 TPO-
rpamme «D@opMupoBaHre MPoPecCHOHaTHHON KOMIIETEHTHOCTH B OOJIACTH MHKJIIO-
3UBHOT'O 00pa30BaHU.
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