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1. OBIIASI XAPAKTEPUCTHUKA PABOUEI TPOTPAMMBI
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

ON.12. Xumus

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

OO6meoOpazoBaTenbHas AUCIUIUIMHA « XUMUS SBISACTCS 005S3aTEILHON Ya-
CThIO 00IIe00pa30BaTEIBLHOTO LUKJIA O00pa30BaTEIbLHON MPOrpamMMbl CpPEIHErO
npodeccuoHanbHOrO0 00pa30BaHMsI B COOTBETCTBHHM C (peiepalbHBIM TOCyap-
CTBEHHBIM 00pa3oBaTeiIbHBIM cTaHAapToM To crneruanbHocTu 34.02.01 Cectpus-
CKO€ JIEJIO.

YpoBeHb ocBoeHUs1 001Ie00pa30BaTeIbHON y4eOHON UCUUIIUHBI B COOT-
BercTBUM ¢ PI'OC cpeanero odiiero oopazoBanus — yriayOJeHHBIM.

PabGouas nporpamma 00111€00pa30BaTEIbHON AUCIUTIIUHBI « XUMUS UMEET
MEKIIPEIMETHYIO CBSI3b CO BCEMHU 00111e00pa30BaTEILHBIMUA YYEOHBIMU U CO BCEMU
podecCHOHATEHBIMU AUCIIUTUTHHAMH.

1.2. Heau ¥ mjaaHupyeMble pPe3yJbTaThbl OCBOEHHsI 001e00pa3oBaTeIbHOM
AUCHUIIIHHBI:

1.2.1. Ileab 00me00pazoBaTeIbHOM TN CIATIIHHbBI

@opMHUpPOBaHUE Yy CTYAEHTOB XWMHYECKOM COCTABJISIOIIENM €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA KaK OCHOBBI MPUHATHUS PEIICHUN B )KU3HEHHBIX U MPOU3-
BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOIO IOBEACHUS B IPUPOJAHON Cpelie.

3anaum IMCUMILIUHBI:

— copMHUpOBATh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUH B OKPY>KaIOILIEH cpelie, HETOCTHON HAy4YHOU KapTHUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Ppa3BUTh YMEHUS IPOBOJUTH PACUETHI 0 XUMUYECKUM (hopMysIaM U
YpaBHEHUSIM XUMUYECKUX PEAKIUH, TIIAHUPOBATh U MHTEPIIPETUPOBATH pPE3yIbTa-
Thl XUMHUYECKHX IKCIIEPUMEHTOB,

— copMHUPOBATH HABBIKU MPOBEACHUS XUMHUUECKUX IKCTICPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOJTIOICHUEM TTpaBUJT O€30MMacHOT0 OOpaleHusl ¢ BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

— Ppa3BUTh YMEHUS aHAIM3UPOBATh, OLIEHUBATh, IPOBEPSATH HA JOCTOBEPHOCTD
1 000011aTh MH)OPMAITUIO XUMUIECKOTO XapaKTepa U3 Pa3InYHbIX UCTOYHUKOB;

— c(opmupoBaTh YMEHUSI IPOrHO3UPOBATH MOCIEICTBUS CBOCH JESATENBHO-
CTH U XMMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

— c(opmupoBaTh NIOHUMAHUE 3HAUUMOCTH TOCTHXKEHUN XUMUYECKON HAyKn
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3ysbTaThbl OCBOCHHSI 0011€00pa3oBaTeIbHOM IMCIH-
wiuHbI B cooTBeTcTBUHN ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne 001Ie00pa3oBaTeNbHas AUCIUIUTMHA UMEET MPH (HOPMUPO-
BaHuM u pazpurun OK u I1K.



Ko u HaumeHoBaHMe
(popmupyembIX KOMIIETEHIUI

Ilnanupyemble pe3yJbTaThl 0CBOEHHUS 0011€00pa30BaATEIbHOM JUCHHIIIMHBI

Oo0mmue

JAucuunjiunapusie (mpeaMeTHbIE)

OK 01. Bri6upatsb crmocoObt
perieHus 3a1aq mpoQeccuo-
HaJIBbHOU EATSIIBHOCTH MTPUME-
HUTEJIBHO K Pa3JTUYHBIM KOH-
TEKCTaM

B 4actu TpymoBoro BoCIiuTaHus:

- TOTOBHOCTb K TPY.y, OCO3HAHHUE [IEHHOCTH MacTePCTBA, TPYIOIO-
oue;

- TOTOBHOCTb K aKTHBHOM JICATEIILHOCTH TEXHOJIOTHYECKOM U CO-
UAJTbHON HANPABJIEHHOCTH, CIIOCOOHOCTh HHUIIMHPOBATh, TIJIa-
HUPOBAThH ¥ CAMOCTOSITEIILHO BBITIONHATh TAKYIO JIESTEITHHOCTB;

- UHTEepeC K pa3indHbIM chepam MpodhecCHOHATBHON IeSITeNbHO-
CTH,

ORJajicHUEe YHUBEPCATIbHBIMU YI€OHBIMH MTO3HABATCILHBIMHE JICH-
CTBHUAMMU.

a) 0a30BbIC JIOTHUECKUE ICUCTBHUS:

- CAMOCTOSITETIbHO (JOPMYITHUPOBATE M AKTYaTH3UPOBATH MTPOOIIE-
MY, PACCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATb CyHICCTBCHHI)II\/'I IMPpU3HaK UJIW OCHOBAHUA JJIA
CpaBHEHHs, KiIaccu(pukanuy 1 0000IIeHNS;

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

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B paccMaTpuBac-
MBIX SIBJICHUSX;

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

Ppa3BuBaTh KPCAaTUBHOC MBIIIJICHUC ITPU PECIICHUHN ) KU3HCHHBIX
mpooJieM

0) 6a30BBIE UCCIIETOBATEIBCKHE JICHCTBUS:

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

- BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3U M aKTYaJIH3HPOBATh
3aj1a4y, BBIJIBUT'aTh THIIOTE3Y €€ PEIICHNUS, HAXOANUTh apTyMEHTHI
JUTSL TOKa3aTeIbCTBAa CBOMX YTBEPIKICHHH, 3a/1aBaTh MTaApaMeTPhl U
KPUTEPUU PEILLECHUS;

- QaHAIM3UPOBATH MOJIYYCHHBIE B X0JI€ PELICHUS 33/1a41 pe3yIbTa-
ThI, KDUTUYECKH OLICHUBATH HX JOCTOBEPHOCTbD, IIPOrHO3UPOBATH
WU3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh NIEPEHOCHTH 3HAHHS B IO3HABATEIbHYIO H IPAKTHIECKYIO

- BIIaJCTh CUCTEMON XMMHUYECKHAX 3HAHUH, KOTOPAasl BKIIIOYACT:
OCHOBOIIOJIAraroIye MOHATHS (XUMHUYECKUH JIEMEHT, aTOM,
3IIEKTPOHHAs! 000JI0UKa aTOMa, 3JIEKTPOHHBIE OPOUTAIHN aTOMOB,
MOH, MOJIEKYJIa, BAJIECHTHOCTbH, IEKTPOOTPULIATENILHOCTD, CTE-
IIEHb OKHUCIICHUs], XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKeJeT, (PyHKLINOHAIbHAs
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, PEaKI[M1 MIOHHOTO 0OMEHa), pacTBOp,
JJIEKTPOJIUTBI, HEDIEKTPOJIUTBI, DICKTPOIUTUYECKAs] TUCCOLUA-
U1, OKACIIUTEIb, BOCCTAHOBUTEID, CKOPOCTh XUMUYIECKOM pe-
AKLUH, XNMHUYECKOE PAaBHOBECHE), TEOPHH U 3aKOHBI (TEOPHS
XMMHYECKOTO CTPOEHHs opraHnueckux semiects A.M. bytiepo-
Ba, TEOPHS MIEKTPOIUTHUECKON TUCCOLUALINH, IEPUOIUIECKUH
3akoH [I.11. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl), 3aKOHO-
MEPHOCTH, CAMBOJIMYECKHH SI3BIK XUMUH, (PaKTOIOTUIECKHE
CBEJICHUS O CBOWCTBAX, COCTaBe, IOJIY4E€HUU U O€3011aCHOM HC-
MOJI30BaHUH BAKHEHIINX HEOPraHMUECKUX U OPTraHNIECKUX
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 BEIIECTB M WX MPEBPAIICHU; BBISBIATH B3aUMOCBS3b X1-
MUYECKHX 3HAHUI C MOHATUAMU U NIPEICTaBICHUAMHU IPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCIOJB30BaTh HAWUMEHOBAHHS XHMHUYECKHX COEIMHE-
HUH MEXJIyHapOJHOIO COK03a TEOPETHUECKOM M IPUKIIAIHON
XMMUH 1 TPUBHAJIbHBIE HA3BaHHUS BAKHEHIINX BEIIECTB (3TUJICH,
aleTWIeH, ruuepul, (GeHon, GopMaibaerul, YKCycHas KHCIO-
Ta, IJIMIHH, YTApHBIA Ta3, YIVIEKUCIBIM ra3, aMMHaK, TallcHas
W3BECTh, HETAIlleHas HM3BECTh, MUTHhEBAs COla M JAPYIHX), CO-
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001aCTH KU3HEAESTEINbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 0071a-
CTeH;

- BBIJIBUTaTh HOBBIE UJEH, IIPEJIaraTh OPUTMHAIIBHBIE IOJXO0/bI U
pEIIeHNS;

- CIOCOOHOCTPH X UCTIOJIb30BAHUS B MO3HABATEIILHON M COLIMAIIb-
HOH NPaKTUKE.

CTaBIATH (POPMYJIIBI HEOPTAHWIECKUX W OPTaHUIECKHUX BEIIECTB,
YpaBHEHUSI XUMHUYECKUX pEaKIuid, OOBACHATh MX CMBICI; TOJ-
TBEP)KJIaTh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOT-
BETCTBYIOIIUMH 3KCIIEPUMEHTAMHU M 3alHUCAMU yYpaBHEHUM XH-
MHUYECKUX PEaKIIni;

- YMETb yCTaHaBIMBaTh MPHHAIEKHOCTh MU3YyYEHHBIX HEOpra-
HUYECKUX M OpraHMYeCKUX BEUIECTB K OMpeAeNeHHBIM KiaccaM
U IpyNIaM COCIWHEHHUW, XapaKTepU30BaTh MX COCTaB M BaxK-
HEUITe CBOMCTBA; OMPENEIATh BHIBI XHMHYCCKUX CBs3el (KO-
BaJICHTHAsl, MOHHAs, METAIJIMYEcKas, BOJOPOIHAsNA), TUIBI KpH-
CTAINTMYECKHAX PEIIETOK BEIIECTB; KIACCU(PUITUPOBATh XUMUYIE-
CKHE peaKLyy;

- c(hopMHpOBaTh MPEJICTABICHUS: O MaTEpPHAIBHOM EIWHCTBE
MHUpa, 3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJICHUM MPUPOAIBI;
0 MECTE U 3HAUCHHH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poiu B oOeclieueHNH yCTOWYHMBOTO Pa3BUTHUS UEIOBEUECTBA: B
peleHny Ipo0ieM IKOJIOTMYECKOM, SHEPreTHUECKOH W IMUIle-
BOIl 0€30MacHOCTH, B Pa3BUTHH MEIWIIUHBI, CO3JAHUHA HOBBIX
MaTepUaoB, HOBBIX WCTOYHHKOB DHEPTHU, B OOECIICUCHUH pPa-
[MUOHAIILHOTO TMPHUPOJONOIb30BaHUs, B (HOPMHUPOBAHUHMMHUPO-
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 0230BOTO YPOBHS) - H30TOITBI, OCHOBHOE 1 BO30YKIIEHHOE
COCTOSIHUE aTOMa, TMOpUAM3AIUS aTOMHBIX OpOWTaNeH, XHMU-
YecKas CBSI3b, MOJISIPHAsI KOHIIGHTPAIUS, CTPYKTYpHas popmya,
W30MEpHS, THIIBI XUMHUYECKHX PEaKLUUil (TOMO- 1 TeTepOreHHBIE,
oOpaTuMble 1 HEOOpaTUMbIE), PACTBOPHI (MCTHUHHBIE, AWCIIEPC-
HBIE€ CHCTEMBI), KPHCTAUIOTHAPATHI, CTENEHb IUCCOIHAIINH,
BIIEKTPOJIN3, KPEKUHT, PUPOPMUHT); TECOPHU U 3aKOHBI, 3aKOHO-
MEpPHOCTH, MHMPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUEe B OCHOBE
MOHUMAaHUS TPUYNHHOCTH U CHCTEMHOCTH XUMHYECKUX SBJe-
HUH, COBpPEMEHHBIE IMPEJCTABICHUS O CTPOCHUM BEIIECTBA HA
aTOMHOM, MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX; MPEJ-
CTaBJICHUS O MEXaHM3MaxX XMMHYECKUX PEAKLUi, TepMOJMHA-
MUYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHNUs, O
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XMMHAYECKOM PaBHOBECHH, IUCIIEPCHBIX CHUCTEMaX, (PaKTOJIOTH-
YecKHe CBEJCHUS O CBOWCTBAX, COCTaBe, MOIYYEHUHN U Oe3omac-
HOM HCIIOJIb30BaHHH BKHEHIINX HEOPTaHUUECKUX U OpTraHhye-
CKHX BEIICCTB B OBITY U MPAKTHYECKOH JIESTEIBHOCTH YEIOBEKa,
0o0ImMX HAay4YHBIX MPHUHIUNAX XMMHUYECKOTO MPOU3BOICTBA (Ha
nprMepe TPOU3BOACTBA CEPHOI KHCIOTHI, aMMHaKa, METaHOJIa,
nepepadoTKu 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 (hOpMysbl BElIecTBa; pac-
4eThl MacChl (00bEMa, KOJUYECTBA BEINECTBA) MPOIYKTA Peak-
UM, €CJIA OJTHO M3 UCXOIHBIX BEHIECTB JaHO B BHJIE PACTBOpPA C
ONpPENETICHHON MaccOBOM JOJIe PACTBOPEHHOTO BELIECTBA WJIU
JaHO B M30BITKE (MMEET MPUMECH ); PacYeThl MACCOBOW M 00b-
E€MHOH JI0NIM BBIXOAA MPOAYKTa PEaKIMU; PacdeThl TEIIOBOTO
addexTa peakunid, 00bEMHBIX OTHOIIEHH Ta30B;

- yMeTh BBIBIATH XapakTepHblE NPU3HAKK WU B3aUMOCBS3b
W3yUYCHHBIX IOHATHH, MPUMEHSATh COOTBETCTBYIOIINE TMOHSTHS
IIPY ONHMCAHUM CTPOCHUS U CBOWCTB HEOPTaHWYECKUX M OpraHu-
YEeCKUX BEIECTB M WX NPEBPAILICHUI; BBIBIATH B3aUMOCBS3b
XMMUYECKUX 3HAHUU C MOHATUSAMH M TPEACTABICHUSIMU JIPYTUX
MpeMETOB Ui 0oJiee 0CO3HAHHOTO TIOHMUMAaHUS U OOBICHEHUS
CYUIHOCTH MaTe€pHajbHOIO EIMHCTBA MHPA; UCIOJIb30BaTh CH-
CTEeMHBbIE XMMUYECKUE 3HAHUS AJIS1 OOBSICHEHUS U MPOTHO3UPO-
BaHUsI SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYYHYIO PUPOY;
YMETh HCHOJIb30BaTh HAMMEHOBAHUS XHMHYECKUX COEIUHEHUI
MEXIYHapOIHOTO COI03a TEOPETUYECKON M MPHUKIIAAHOW XUMHUH
W TPUBHAJIbHBIC HA3BAHWS BEIIECTB, OTHOCAIIMXCS K U3yUYCHHBIM
KJlaccaM OpraHMYeCKMX M HEOPraHWYECKUX COCJMHEHWH; HC-
MOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISl COCTaBlIeHUs! (OPMYIT
HEOPraHWMYECKHX BEIIECTB, MOJEKYISAPHBIX M CTPYKTYpHBIX
(pa3BepHYTHIX, COKpAIIEHHBIX U CKEIETHBIX) (POPMYIT OpraHude-
CKHX BEIIECTB; COCTABJIATh YPaBHEHHsS] XMMUYECKUX PEaKIUHA U
PacKphIBaTh UX CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBHTEIBHBIX
pEaKIii MOCPEICTBOM COCTABJIECHHS 3JIEKTPOHHOTO OanaHca
9THX peakluii; peakuuii MOHHOrO OOMEHa IyTEM COCTaBJICHHSI
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WX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX yPaBHEHHUIT, peax-
U THUAPONH3a, peaknmii KoMIniekcooOpa3oBaHus (Ha
MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUSA); TTOATBEP-
JKJATh XapaKTepHbIE XUMUYECKHUE CBOMCTBA BEIECTB COOTBET-
CTBYIOIIIMMH IKCIIEPUMEHTAMH H 3alMCAMU YPaBHEHUN XUMUYe-
CKHUX pEaKIIHii;

- yMeTh KJIACCU(UIMPOBATh HEOPTaHUUECKUE U OPraHHMYECKUE
BEIIeCTBA M XMMHUYECKUE PEAKIIIH, CAMOCTOSITEIIbHO BHIOMPATH
OCHOBAHUS W KPUTEPHUH IS KIACCU(PUKAIINHI U3ydaeMBIX XHMH-
YECKUX OOBEKTOB; XapaKTePU30BaTh COCTAB M BaKHEHIIIME
CBOIICTBA BEIIECTB, MPUHAMIEKAINX K ONPEIEICHHBIM KIaccaM
Y TPYIIaM COeTUHEeHHH (IPOCThIE BEIMIECTBA, OKCHIBI, THIPOK-
CHUJIBI, COJIH; YTJICBOIOPOIbI, TPOCTHIC IPHUPHI, CTUPTHI, (HEHOJIBI,
aJbJICTH]IbI, KCTOHBI, KApOOHOBBIC KHCIOTHI, CIOXHBIC 3(PUPHI,
JKUPBI, YTIIEBOABI, aMUHBI, aMUHOKHCIIOTHI, O€JIKH); IPUMEHSITh
3HAHUS O COCTAaBE U CBOMCTBAX BEIIECTB JUISI KCIIEPUMEHTAIb-
HOHM TPOBEPKU THUIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MpOo-
TEeKaHHUS XUMUYECKUX PEaKIMil U MPOTHO3UPOBAHUS BO3ZMOYKHO-
CTeH UX OCYIIECTBIICHUS;

- yMETh TOJATBEPXIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCHMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTaHWYECKHX CO-
€IMHEHUH OT KPATHOCTHU U TUIA KOBAaJECHTHOU CBS3U ("U"u""),
B3aUMHOTO BJIMSTHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYJax; a
TaK)Ke OT OCOOCHHOCTEW peaju3alli Pa3jIMYHbIX MEXaHH3MOB
MPOTEKAHUS PEaKIINH;

- yMeTh XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB H
MOHOB XMMHYECKHUX 37eMeHTOB | - 4 nmepuonoB [lepnonnueckoit
cucreMbl JI.. MenzaeneeBa U UX BaJCHTHbIE BO3MOXXHOCTH; -
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB XMMHUYECKUX
DJIEMEHTOB U 00pa3yeMbIX UMHU COCIUHEHUN TI0 TepHojgaM M
rpyIaM.

OK 02. Ncrionp30BaTh COBpEMEH-
HBIE CPEJICTBA MIOKCKA, AHATIN3A 1
MHTEPIIpEeTai HHYOPMALIIN U
nH(pOpMaIMOHHbIE TEXHOIOT UK
JUTSL BBITIOJTHEHHS 337124 1podec-
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 MIPAaBUIIAMHU TEXHUKU 0€30I1acCHOCTH NP 00-
palleHnH C BEMIECTBAMH U J1a00PaTOPHBIM 000py10BaHUEM; -
MPEJCTABIATh Pe3yIbTaThl XUMHUYECKOT'0 IKCIIEPUMEHTA B POp-
M€ 3aMyCcH YPaBHEHUH COOTBETCTBYIOLINX PEaKHid U (HOpMyIIH-
pOBaTh BBIBOJIBI HA OCHOBE ITHX PE3YNHTATOB,




Cpe/CTBA B3aMMOJICHCTBHS MEXIY JIFObMH U ITO3HAHNS MUPA;

- OCO3HAHWE IEHHOCTH HAYYHO JeATeTbHOCTH, TOTOBHOCTD OCY-
HIECTBIISATH MPOEKTHYIO M UCCIIEIOBATENBCKYIO NESITENbHOCTD HH-
JIMBUIYaJbHO U B TPYIIIE;

OBnasieHre YHUBEPCATbHBIMH y4EOHBIMHU TT03HABATEIbHBIMH JCH-
CTBUSIMH:

a) pabota ¢ HHpOpPMAITUCIA:

- BJI/IETh HABBIKAMU TTOJY4YEHHS HH(OPMAIMH 13 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSITEIIFHO OCYILECTBIIATH ITOUCK, aHAIIN3,
CHCTEMaTH3aIUI0 U UHTEPIIPETAIMIO HHPOPMAIIUH PA3THIHBIX
BUJIOB U (hOpM TIpe/ICTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4eToM HazHade-
HUSI THOPMALIMH U TIETICBOH ayTUTOPUH, BEIOUpAst ONITHMATBHYIO
(dbopMy mpencTaBieHHs U BU3YaTU3alHN;

- OIICHUBATH JIOCTOBEPHOCTH, JIETUTUMHOCTD HH(OPMAIIHH, €€ CO-
OTBETCTBHE MPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- UCTIOJIB30BaTh CPEACTBA HH(OPMAIMOHHBIX 1 KOMMYHHUKAIIMOH-
HBIX TEXHOJIOTU B PEIICHNH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX U
OpraHM3aIMOHHBIX 33144 C COOJIFO/ICHHEM TpeOOBaHHIA SProHO-
MUKH, TEXHUKH 0€30MIaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX U STHYECKUX HOPM, HOPM MH(POPMAIMOHHOH Oe3omac-
HOCTH; BJIaJIETh HABBIKAMH PACIIO3HABAaHMS M 3aIlIUTHI HH(OpMa-
uH, MHQOPMAIIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

- YMETh aHAIN3UPOBATh XHMUYCCKYIO HH(POPMAITUIO, TTOTyJae-
MYIO U3 Pa3HBIX HICTOYHHUKOB (CPEACTB MacCOBOM mH(pOpManumy,
ceTh MIHTEpHET U Ipyrue);

- BIIQJICTh OCHOBHBIMH METOJAMH HAyYHOT'O MTO3HAHMS BEIICCTB
W XUMHYECKUX SIBICHUN (HAaOIroIeHUEe, U3MEPEHHUE, DKCIICPH-
MEHT, MOJICTTUPOBAHHE);

- YMETb MPOBOUTH PACUYETHI 10 XUMUYESCKUM (popmMyiaM u
YPaBHEHUSIM XUMHUYECKUX PEAKIIMI C UCTIONb30BaHUEM (pr3nde-
CKUX BEJIMYHH, XapaKTEPU3YIONINX BEIECTBA C KOIUICCTBEHHON
CTOPOHBI: MacChl, 00beMa (HOPMAJIbHBIC YCIIOBYSI) Ta30B, KOJIU-
YecTBa BEIECTBA;

- UCTIONTb30BaTh CUCTEMHbBIC XMMUYECKUE 3HAHUS [T IPUHSITUS
pEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSAX, CBI3aHHBIX C
BEIICCTBAMHU U MX IPUMEHEHHEM; YMETh CAMOCTOSTEIBHO TIIa-
HUPOBATH U MPOBOJUTH XUMHUECKHIA DKCTIEPUMEHT (TIOJTyUeHHE
Y U3y4YeHHE CBOMCTB HEOPraHMYECKUX U OPTaHUYCCKHUX Be-
IIECTB, KAYSCTBCHHBIC PEAKIIMU YIIICBOJIOPO/IOB Pa3IMUHBIX
KJIACCOB U KUCIIOPOJICOACPIKAIINX OPTaHNUYECKUX BEIIECTB, pe-
HICHUE SKCIICPUMEHTAITLHBIX 337124 10 Paclio3HABaHUIO HEOpra-
HUYECKUX U OPraHUYECKUX BEIUIECTB) C COOJIIOJICHUEM ITPABLIT
Oe3ormacHOro oOpareHus ¢ BenleCTBAMH U JIAOOPATOPHBIM 000-
pyaoBaHueM, GOpPMYITUPOBATH [IETH UCCIICIOBAHUS, MPEIOCTAB-
JISITh B Pa3IUYHON (pOopMe pe3ysIbTaThl SKCIICPUMEHTA, aHATH3H-
pOBaTh U OLIEHUBATh MX JIOCTOBEPHOCTD;

- YMETh OCYIIECTBIIATH LIEICHANPABICHHBII MOUCK XUMHUECKON
WH(POPMAITUY B PA3THYHBIX UCTOUHUKAX (HAy4YHAS U yueOHas
JUTEpaTypa, CpecTBa MaccoBoi MHpopManyu, cetb MHTepHET
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 U
YMEHHSIMH TPUMEHSATH 3TH 3HAHUS MPHU IKCIIEPUMEHTATHBHOM
MCCJICIOBAHNUH BEIIECTB U JIJIS OOBSICHEHUS XUMUYECKUX SIBJIC-
HUH, IMEIONIUX MECTO B TIPUPOJE MTPAKTHYECKON IEATEILHOCTH
YeJIOBeKa U B IMOBCETHEBHOW XKHU3HU;




OK 04. DddexTrnBHO B3auMO-
JICHCTBOBAThH M PabOTATh 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 IeATCILHOCTh: MOHUMATh U UCTIONB30BaTh pe-
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 Pe3yIbTaThl COBMECTHOMN 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 NIPU aHAIIU3E PE3YIIbTATOB IEATEIBHOCTH;
MPU3HABATh CBOE MPABO U [IPABO JIPYTUX JIIOJICH Ha OIIMOKH; pa3-
BUBATh CIIOCOOHOCTh IOHUMATh MHP C TIO3UINH APYTOTO YEIOBEKa.

KOMMYHHUKaTUBHBIMHU

- YMETh ITAaHUPOBATH U BHIMOIHATH XUMUYECKHN SKCIIEPUMEHT
B COOTBETCTBUHY C NIPABUIIAMH TEXHUKH O€30IIaCHOCTH IIPU 00-
palIeHUH C BEIIECTBAMHU H JIAOOPATOPHBIM 000PYI0BaHUEM;
NPE/ICTABIIATH PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (op-
Me 3aITUCH YpPaBHEHUH COOTBETCTBYIOIINX PeaKiuii u opMyIu-
pOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh CaMOCTOSTENBHO IUIAHUPOBATh U MIPOBOIUTH XUMUYC-
CKHI SKCIIEpUMEHT (TI0Jy4YeHHEe W U3y4YeHHE CBOMCTB HEOPTaHH-
YEeCKUX M OPraHWYIECKUX BEIIECTB, KAYECTBCHHBIC PEAKINN YT-
JICBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KUCIOPOACOACPIKALIMX
OPTraHMYECKHUX BEIICCTB, PEIICHNUE YKCIIEPUMEHTAIBHBIX 33124
TI0 PacrO3HAaBaHUIO HEOPIraHNUECKUX U OPraHMYECKUX BEIIECTB)
¢ cobOmroieHeM TpaBuII 6€301acHOT0 O0pallleHHs C BellecTBa-
MU ¥ J1Ja0OpaTOpHBIM 000pyIOBaHUEM, (HOPMYIUPOBATH IIEITH
UCCIIEZIOBAHUS, IPEIOCTABIATE B PA3IMIHON (hOpME pe3yIbTaThl
SKCIICPUMCHTA, aHAJIN3UPOBATh U OLICHUBATH UX NTOCTOBCPHOCTD.

OK 05. OcymiecTBiaTh YCTHYIO
Y TUCHbMEHHYI0 KOMMYHHUKAITHIO
Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ yue-
TOM OCOOEHHOCTEH COIMambHO-
T'0 U KyJbTYPHOTO KOHTEKCTa

B o6actu 3cTeTHUECKOTO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIIICHUE K MUPY, BKIFOYas 3CTETHKY ObITa,
HAy4YHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa U O0IIIe-
CTBEHHBIX OTHOLIEHU;

- CIIOCOOHOCTH BOCITPHHUAMATH Pa3IMYHbIC BUJBI UCKYCCTBA, Tpa-
JIALIMU U TBOPUYECTBO CBOETO U APYTMX HAPOJOB, OLIYIATH 3MO-
LIUOHAJIBHOE BO3/IEHCTBHE UCKYCCTBA;

- yOEXI€HHOCTh B 3HAYMMOCTH JIJISl IMYHOCTH U OOIIIECTBA OTeUe-
CTBEHHOI'0 U MUPOBOI'0 UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX Tpa-
JIUIIUI ¥ HApOJIHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA,
CTpPEMIICHHE MIPOSIBIISITh KAUeCTBA TBOPUECKON TMYHOCTH;
OBnajieHuEe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:
a) oOIIeHHE:

- OCYIIIECTBIISITH KOMMYHHKAITHH BO BCeX cepax KU3HU;

- pacro3HaBaTh HEBEpOAIBLHBIC CPEJICTBA OOIIECHNUS, IOHNMATh

- YMETb COCTaBIIAThH OMHUCAHNUE (PEKOHCTPYKIIUIO) B YCTHOM U
MUCbMEHHOH (OpMe HCTOPHUYECKUX COOBITUH, SIBJICHUH, PO-
LIECCOB MCTOPHHU POJIHOTO Kpasi, uctopuu Poccun u BceMupHOH
ucropuu XX - Havasa XXI B. M UX y4aCTHUKOB, 00pa3a KU3HU
mozael u ero n3MeHenus B Hogeiimnyro smoxy; ¢hopMynupoBaTh
1 000CHOBBIBaTh COOCTBEHHYIO TOUKY 3pEHHS (BEPCHUIO, OLICHKY)
¢ ONopoH Ha (paKTHYECKHI MaTepHall, B TOM YHCIIE UCIIONb3YS
WCTOYHHUKH PA3HBIX THIIOB;

- OTCTanBaTh UCTOPUYECKYIO MIPaBAY B XOJI€ IUCKYCCUH U IpY-
rux GOpM MEHKIIMIHOCTHOTO B3aUMOJICHCTBHS, & TAKXKE TPU
pa3paboTKe ¥ MPEACTABICHUN yIeOHBIX TPOCKTOB M UCCIIEI0BA-
HUH 110 HOBENIIEW NCTOPUH, ApPT'YMEHTUPOBAHHO KPUTHKOBATH
¢anbcu(uKaug 0TEeYeCTBEHHON HCTOPUH; pacCcKa3bIBaTh O MO-
JBUTax Hapoja rpu 3amute OTeuecTBa, pazodiiavats (aibcu-
(uKay 0TEYECTBEHHON UCTOPHH.
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3HaYeHHNE COIMAFHBIX 3HAKOB, PACTIO3HABATH MPEATIOCHUIKH KOH-
(IMKTHBIX CUTYAIUi U CMATYATh KOH(DITUKTHL,

- Pa3BEpHYTO U JOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCTIOb-
30BaHUEM SI3BIKOBBIX CPEJICTB.

OK 07. CopnelicTBOBaTH COXpa-
HEHHUIO OKPY>KAIOIIEeH cpeapl,
pecypcocOepexeHnto, mpuMe-
HSATh 3HAHUS 00 U3MEHECHUU
KJIUMaTa, MPUHIUTIH OePEKITH-
BOTO TIPOHU3BOJICTBA, YH(HeKTHB-
HO JIENCTBOBATh B UpPE3BbIUAM-
HBIX CUTyallusax

B 00macTy 3K0JI0rHYECKOro BOCIIUTAHHUS

- ¢(hOpMHPOBAHHOCTD IKOJIIOTUIECKON KyIBTYPHI, TOHUMAaHHE
BIIUSIHUSL COITMATIBHO-D)KOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE
MIPUPOJTHON U COIUAILHOM CPEJIbl, 0CO3HAHUE III00ATBLHOTO Xa-
pakTepa IKOJIOTHIECKHX MpodiIeMm;

- IUDJAHUPOBAHKE U OCYILIECTBIICHHUE IEHCTBUI B OKPYKAIOLIEH cpenie
Ha OCHOBE 3HAaHHUA LEJIEN YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

- AKTUBHOE HEMPUATUE JESUCTBUH, TPUHOCIIIUX BPEA OKPYKakO-
uiei cpene;

- YMEHHE POTHO3UPOBATH HEOIATONPHUSITHHIE SKOJIOTUUECKUE T10-
CJIEACTBUS NPEANIPUHUMAEMBIX IEHCTBUM, IPEAOTBPAIIATh UX;

- pacIIMpPEHHE OIbITA IESITEIBHOCTH SKOJIOTHYECKON HATIPABICHHOCTY;
- OBJIaJIeHNE HAaBBIKAMHU Y4€OHO-HCCIIEIOBATEIHCKOM, IPOSKTHON
U COLIMAILHOMN AESITEIILHOCTH.

- cOpMHPOBATH MIPEACTABICHUS: O XUMHUYECKON COCTaBIISIO-
11el eCTeCTBEHHOHAYYHOM KapTHHBI MUPA, POJIM XUMHU B I10-
3HAHWH SBJIECHUH IPUPOABI, B HOPMHUPOBAHUH MBIIIJICHUS U
KYJIBTYPBI IMYHOCTH, €€ ()yHKIMOHATBHOM I'PAaMOTHOCTH, HEOO-
XOIUMOM JUIsl peIeH s MPAaKTUUECKUX 33134 U 3KOJIOTUUYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JJOPOBBIO M IIPUPOAHOM
cpene;

- yMETh COOII0IaTh MPaBMIIa IKOJIOTHYECKH 1IeTIecO00pa3HOro
MOBEJCHHUS B OBITY U TPYAOBOMH AEATEILHOCTH B LEJISIX COXpa-
HEHUs CBOETO 3/10POBbsI U OKPY’KAOLIEH TPUPOAHON CPELBI;
YUUTHIBATh OMIACHOCTH BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
OIpeIeJICHHBIX BEIECTB, IOHUMAasi CMbICT ITOKa3aTes mpe-
JIETIBHOU JOMYCTUMOM KOHIICHTPALUU;

- YMETb MPOrHO3UPOBATh, AHATTU3NPOBATH M OIIEHUBATH C TIO3H-
LU SKOJIOTMYECKON 0€30MacHOCTH HOCIEACTBUS OBITOBO 1
MIPOM3BOJCTBEHHOH JEATEIHHOCTH YEI0BEeKa, CBA3AHHOM ¢ Te-
pepaboTKO# BEeleCTB; UCIIONB30BATh MOTyYSHHbIC 3HAHUS JIJIS
MPUHSTHS TPAMOTHBIX pellleHH Tpo0IeM B CUTYaIHsX, CBsA3aH-
HBIX C XUMUEH;

- YMETh OCO3HABaTh OMACHOCTh BO3ACHCTBHA Ha KUBbIE Opra-
HU3MBI ONPE/IENIEHHBIX BEIIECTB, TIOHUMAasl CMBICH ITOKa3aTeNs
NpeaeNbHON JOITyCTUMOM KOHIIEHTPAINH, U MOSACHSITH Ha MIPH-
Mepax cocoObl YMEHBLICHUS M PEAOTBPALIECHHS UX BPEIHOTO
BO3/ICMICTBHSA HA OPTaHU3M YEJIOBEKa.

[IK 1.1. Oprann3oBbIBaTh
pabouee mecTo

B gactu Tpyq0BOTO BOCIIUTAHUS:

- TOTOBHOCTb K aKTHBHOM JESATEILHOCTH TEXHOJIOTHIECKON U CO-
[IMATBHOM HAIIPaBIIEHHOCTH, CIIOCOOHOCTh HHUIUUPOBATh, T1a-
HUPOBATh M CAMOCTOSITEILHO BBIMOJHSTH TaKYIO JIESITEIIbHOCTh;
OBnajieHNe YHUBEPCATHLHBIMEA YI€OHBIMU TI03HABATEIHHBIMHA JICH-
CTBUSIMH:

a) 0a30BBIC JJOTHYCCKUE TCHCTBHS:

- OIIPENICTISATH TENH NEeATeILHOCTH, 33/1aBaTh IMapaMeTPhl M KPHUTE-

- YMETb UCII0JIb30BaTh HAUMEHOBAHUSI XUMHUECKUX COCIUHE-
HUN MEXIYHapOIHOTO CO3a TEOPETUYECKON U MPUKIIATHON
XMMUH 1 TPUBHAJIbHBIE HA3BaHHUS BAKHEHIINX BEIIECTB (3TUIICH,
aleTWIeH, MIMIEepuH, GeHol1, PopManbaerua, YKCyCHas KHCIIO-
Ta, TJIMLWH, yTapHbI{ ra3, YIIIEKUCIbINA I'a3, aMMHUaK, TaleHas
W3BECTb, HEeTallleHas U3BECTb, IUTHEBAsI COJla U APYTHX), CO-
CTaBIATH (DOPMYJIIBI HEOPTaHMUECKUX M OPraHUYECKUX BEILECTB,
YPaBHEHHUSI XUMHUYECKHUX peaki, OOBsICHITh UX CMBICH; MTOJI-
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PHH UX JIOCTHKCHUS,

0) 0a30BBIC UCCIICIOBATEIBCKUE TCHCTBUS:

- BJIQJICTh HABBIKAMH YUESOHO-HCCIICIOBATEIILCKON U MTPOSKTHOM
JIESATEIIbHOCTH, HABBIKAMU Pa3peIICHUs PoOIeM.

TBEPXKIATh XapaKTepHBIC XHMHYECKHE CBOMCTBA BEIIECTB COOT-
BETCTBYIOIINMH SKCIIEPUMEHTAMH H 3aIACIMU YPaBHEHHUN XH-
MHUYECKHX PEaKIIUH;

- YMETh YCTaHABIMBATH IIPUHA]ICKHOCTh U3yUCHHBIX HEOpra-
HAYECKHUX ¥ OPTAaHMIECKHUX BEIIECTB K OTPEICIICHHBIM KilaccaM
Y TpyIIaM COeIMHEHUHN, XapaKTepU30BaTh X COCTaB U BaXK-
HEHIIMe CBOWCTBA; ONPEACIATh BUbI XUMHUSCKUX CBs3CH (KO-
BaJICHTHAs, MOHHASI, METAJUIMIECKast, BOIOPOIHAS), TUIIBI KPH-
CTaJUTMYECKHUX PEIICTOK BEIIECTB; KIaCCH(OUIIMPOBATH XUMHUUE-
CKHE PEaKIIHH.

[IK 1.2. Ob6ecneunBars 0€3-
OTACHYIO OKPYXKAIOIIYIO CPeay

OBHaI[CHI/IC YHUBEpPCAJIbHBIMHA y‘Ie6HI>IMI/I IIO3HaBaTCIbHBIMU
NECUCTBUSIMHU:

a) pabota ¢ nHbOpMAITHEA:

- OLIEHUBATH JIOCTOBEPHOCTb, JISTHTUMHOCTD HH(POPMAIIHH,

€€ COOTBETCTBHE MPABOBBIM H MOPAJIbHO-3THYECKUM HOPMaM;

- ICTIOJTB30BATh CPE/ICTBA MH()OPMAIIMOHHBIX 1 KOMMYHHKAIIMOH-
HBIX TEXHOJIOTHH B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX U
OpraHM3aIlMOHHBIX 3214 ¢ COOJII0IeHHEM TPpeOOBaHHI SPrOHOMHU-
KM, TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, PECypCcoCOepeKeH s, IPaBo-
BBIX M 3THYECKHX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

- BJIaI€Th HABbIKaMHU PACIIO3HABAHUA U 3alIUThI I/IH(l)OpMaHI/II/I,
UH()OPMAIIMOHHOI 0€30MaCHOCTH JINYHOCTH.

- YMETh TUTAHUPOBATH U BBIMOIHATH XUMHUECKHUI 3KCTIEPUMEHT
(TIpeBpareHusl OpraHMYEeCKUX BEIIESCTB MIPU HArPEBAHUU, TIOITY-
YeHHEe STUIICHA W U3YYCeHHE er0 CBONCTB, KAaUECTBEHHBIE PEaK-
MY Ha aJbJCTUIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JeHATypaIus
OCJIKOB IPY HArpeBaHUU, [IBETHBIC PEAKI[MH OCIIKOB; IPOBOIUTH
peaxuy HOHHOTO 00OMeHa, OTIPEAEIISATh CPEAY BOTHBIX PACTBO-
POB, KaueCTBEHHBIE PEaKIuy Ha CyIb(aT-, KapOoHAT- U XJIOPHI-
AHWOHBI, HA KATHOH aMMOHHS;, PEIIaTh SKCIIEPUMEHTATbHBIC
3amaqgu o reMaM "Metamiel" u "HemeTramer") B COOTBETCTBUH
C TIpaBUJIAMH TEXHHUKH O€30MacCHOCTH IIPpH O0paIlieHUH C Bellle-
CTBaMU ¥ J1a00paTOPHBIM 000PYIOBAaHUEM; ITPEICTABIIATH PE-
3yJIBTAThl XUMHUYECKOTO SKCIIEPUMEHTA B (POpPME 3aMncu ypag-
HEHUI COOTBETCTBYIOIIUX PEAKIINIA U (POPMYITUPOBATH BHIBOIBI
Ha OCHOBE ATHX PE3YJIbTATOB;

- BJIaJIeTh OCHOBHBIMU METOJIAMH HAYYHOTO MTO3HAHUS BEIIECTB
1 XUMUYECKUX SIBJICHUI (HaONf0IeHUE, N3MEPEHHE, IKCTIePH-
MEHT, MOJICTTUPOBAHUE).
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2. CTPYKTYPA U COAEP)KAHUE

OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

2.1. O06beM 00111e00pa30BATEILHON TUCHMILUIMHBI U BUAbl Y4e0HOI padoThl

Bup y4eOHoii padoTsl 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

Conep:xanue yueOHOro MaTepuaJia

CoBpeMeHHast MOJIENTb CTPOEHHUS aToMa. JJIEKTpoHHAs KoHpurypanus aroma. Kinaccu-
(buKaIus XUMHYECKUX dJIEMEHTOB (S-, P-, d-351eMeHThI). BaneHTHbIe 35eKkTpoHbI. Ba-
JIGHTHOCTh. DJIEKTPOHHAS IPUPOIa XUMUYECKOU CBSI3U. DIEKTPOOTPULIATENIBHOCTh. KO-
BaJICHTHASI CBSI3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U JIOHOP-
HO-aKLENTOPHBIN). loHHas cBs3b. MeTaimudeckas cBsi3b. BomopoaHas cBs3b. Mexmo-
JIEKYJIIPHBIC B3aMMOJICHCTBHS. M30TOIBI, OCHOBHOE U BO30YKJICHHOE COCTOSIHIE aToMa,
TUOpUIN3AITIS ATOMHBIX OPOUTAIICH.

Pemenne npakTHYeCKUX 33JaHUI HA COCTABIICHUE JIEKTPOHHO-TPaPUIeCKIX (HOpMYIT
a7eMeHTOB 1-4 neprooB. Pellienue 3a1annii Ha UCIOIb30BAaHUE XUMUYECKOM CUMBOJIU-
KU ¥ Ha3BaHWI COEIMHEHUI 0 HOMEHKJIATYPE MEXKIYHAPOIHOIO COK3a TEOPETUUECKOU
Y TIPUKJIATHOW XMMHH U TPUBHAILHBIX HA3BaHUU JIJIS1 COCTABJICHHSI XUMUYECKUX (PopMyI
JIBYXaTOMHBIX CO€UHEHUN (OKCUIOB, CYIb(UIOB, TUIPUIOB | T.I1.) U APYTUX HEOpra-
HUYECKHMX COCJMHEHHUN OTJEIbHBIX KJIACCOB.

6

OK 01

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

Conep:xanue yueOHOro MaTepuaJa

[Tepuonnueckas cucrema xumuieckux 3iaeMeHToB .M. Menneneesa. ®usnueckuii
cmbici [lepuoanueckoro 3akona J[.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHHU C IOJ0KEHUEM XUMHUYECKOro 3yieMeHTa B [leproanueckon cucreme. Mu-
pOBO33peHUecKOe U HaydyHoe 3HadyeHue [lepnoanueckoro 3akona /[.11. Menneneena.
[Iporunossl .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

Pemenue nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEepU3aILlUI0
XUMHUYECKHX JIEMEHTOB «MeTauinuecKkrue/HeMeTaTnIeCKue CBOMCTBA, IIEKTPOOTPHU-
[ATEeJIbHOCTh U CPOJICTBO K AJIEKTPOHY XUMHUUYECKUX AJIEMEHTOB B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U ITOJIOKEHUEM B IEPUOIUUECKON CUCTEME XUMUYECKUX JJIe-
menToB JI.11. MenaeneeBay.

OK 01, OK 02
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Pa3nes 2. Xumnueckue peakuumn

14

Tema 2.1. Tunsl
XHMHUYECKHX peakumii

Conep:kanue y4eOHOro MaTepuaa

Krnaccudukanus u THIIBI XUMAYECKUX PEAKIUH C y9acTHEM HEOPTaHUICCKUX BEIIECTB.
KonuuyecrBeHHbIe OTHOLIEHU B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U
pacyeTsl 0 YPaBHEHHUSAM XMMUYECKUX peakiuil. MoJib Kak eJMHUIA KOJIMYECTBA Bellle-
cTBa. MoJsisspHas macca. 3aKOHbI COXpaHEHHSI MacChl M SHEpruu. 3akoH ABoraapo. Mo-
TSpHBINA 00BheM ra3oB. OTHOCUTENbHAS TUIOTHOCTh T'a30B.

Peakiun koMIiekcooOpa3oBaHUs C y4aCTHEM HEOPraHWYECKHUX BEIIECTB (Ha IpUMEpPE
TUAPOKCOKOMILIEKCOB IIMHKA U atoMuHus). CocTaBiieHne ypaBHEHUN peakuid coe/u-
HEHHsI, Pa3JIOKCHHS, 3aMeIIeHUs, OOMEHA. Y paBHEHHUS PEaKIMil TOPEHHS, HOHHOTO 00-
MEHA, OKUCJICHUSI-BOCCTAHOBIICHUS.

Pacyer konM4eCcTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIUH.
Pacuer konm4ecTBEHHBIX XapaKTEPUCTHK MPOJIYKTA PEAKIIUU COSAMHEHUS, €CIIU OHO U3
BEILIECTB JIaHO B U30BITKE W/UIIM CONCPKUT IpuMecH. PacdeT MaccoBoi miiu 00beMHOM
JIOJIA BBIXOJ1a MIPOJIYKTA PEAKIIUH COSAMHEHUSI OT TEOPETUUECKH BO3ZMOXKHOTO. Pacuer
00BEMHBIX OTHOILIEHUH ra3oB. Pacuer macchl (00beM, KOJTHUECTBO BEIIECTBA) MPOIYKTa
peakIiu, €ClIi OJIHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEIEICHHON MacCOBOM J10-
Jiell paCTBOPEHHOI'O BEILIECTBA.

VYpaBHeHUs OKHCIIEHUsI-BOCCTaHOBIIeHUS. CTeneHb okuciaeHus. OKUCIUTeIh U BOCCTa-
HOBUTENb. OKUCINTEIFHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU B IPUPOJIE, TPOU3BOACTBEH-
HBIX MPOIECCaX U KU3HEAEITEIbHOCTH OpraHu3MoB. OKUCIUTETFHO-BOCCTAHOBUTEILHBIM
noteHuuan cpeapl. CocTaBlIeHHE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIii METOJIOM DJIEKTPOHHOTO Oananca. TUTTHYHBIE HEOPTAHUUECKUE OKUCITUTENN U
BOCCTAHOBUTENH. DJIEKTPOJIU3 paCTBOPOB U PACIIJIAaBOB COJIEH.

OK 01

Tema 2.2. Dj1eKTPOJIMTH-
YyecKasi AMCCONMAMSA
U MOHHBbIN 00MeH

Coaepixanue yueOHOro MaTepuasa

Teopust s1eKTpoIUTHYECKON aucconmanuu. Peakuuu nonHoro odmena. CocTaBieHHE
peakuuii MOHHOro OOMEHa IyTeM COCTaBJIEHUS UX TOJHBIX U COKPAIlEHHBIX HMOHHBIX
ypaBHeHMH. ['maponu3s coseil. 3HaueHrne TUAPOJIN3a B OMOJIOIMYECKHX OOMEHHBIX IMpPO-
neccax. [IpumeHenne rupoan3a B IPOMBIIUIEHHOCTH.

JIaGoparopHas pabota «Peakuuu ruaponuzay. MccinenoBanue cpeibl pacTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMU U CJIa0BIMU MPOTOJUTAMH, U UX PEaKIUil C pacTBOpamH Iie-
noun 1 kapOoHara Hatpus. CocTaBleHUE peaKkIUil THIPOIU3a COeH.

OK 02, OK 04,
OK 05, OK 06

KonTposbsHnas padora Nel

Conep:xanue yueOHOro MaTepuaJa
Pemenue 3amau mo reme: «CTpoeHHE BEMIECTBA U XMMUYECKHE PEAKIIUN.

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

[Ipenmer Heopranuueckoil XxuMuu. Bzanmocss3p Heoprannueckux Bemects. Kiaccudu-
Kallusl HeOpraHn4eckux BeiecTs. [IpocTeie u ciioxkHble BemecTBa. OCHOBHBIE KI1ACCHI
CJIO’KHBIX BEILECTB (OKCHU/IbI, TMIPOKCHIBI, KUCIOTHI, cov). HoMeHkaTypa 1 Ha3BaHuE
HEOPraHMYEeCKUX BEUIECTB UCXOJI U3 UX XUMUUECKOH (hOpMyYJIbl WIIM COCTABIICHUE XH-
MHUYECKOH (popMyITBI HCXO/I U3 HAa3BAaHU BELIECTBA 110 MEKIYHAPOIHON I TPUBU-
aJIbBHOM HOMEHKJIATYpE.

Me:xmornexyinspHble B3auMmozectsus. KpucramnoruapaTtel. ArperatHble COCTOSHUS
BemlecTBa. Kpucramuimyeckue u amopHble BemecTBa. TUIBI KPUCTALIMYECKUX PELIETOK
(aromHas1, MOJIEKYIIIpHAsl, MOHHAS, METATMYECKAs ). 3aBUCUMOCTh (PH3MUECKUX CBOWCTB
BEIIECTBA OT TUIA KPUCTAIUIMYECKON perieTky. [IpuunHbl MHOrooOpa3us BeLecTB.
CoBpeMeHHBIE MPEICTaBICHUS O CTPOCHUH TBEP/BIX, JKUAKUX U Ta3000pa3HbIX BEIIECTB.
XKunkue kpucramisl. Pemenue 3a1a4 Ha pacueT MaccoBOM J10IM (Macchl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B MOJIEKYJIE (CMeCH).

Pemienue mpakTudeckux 3alaHUi Mo KiIacCHU(pUKAlMK, HOMEHKJIAType U XUMHUYECKHM
(dbopMynaM HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB (HA3bIBaTh M COCTABIIATH
(bopMyIsIbl XUMHUUECKUX BELIECTB, ONPEEATh IPUHAUIEKHOCTD K KJIaccy).

Ucrounnku xumudeckoi nHdopmanuu (HaydHast U yueOHO-Hay4Has JUTeparypa, cpe-
cTBa MaccoBoil nHdopmaruu, cetb MuTepHet u npyrue). [louck nadopmaruu no Ha3pa-
HUSIM, UIEHTU(PHUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM.

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 METaNIOB U HEMETAJUIOB B MPHUPOJIE U KU3HEAEATEIbHOCTH YeJIOBEKa U
opranu3moB. Kopposus MmeTannaoB: BHIBI KOPPO3HH, CIOCOOBI 3alUThl METAJIOB OT
koppo3uu. Hemetamnbl. Obuine ¢pusznyeckue 1 XUMUYECKHE CBOMCTBAa HeMeTalIoB. Tu-
nuyHble cBoiicTBa MetaiioB 1V-VII rpynn. Knaccudukanus 1 HoOMeHKIIaTypa coeluHe-
HUll HeMeTauioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IIPUPOJIE.

XUMUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB, THI-
POKCHI0B, KUCIIOT, COJIEW U JIp.). 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB IPOCTHIX BE-
IIECTB, BOJIOPOAHBIX COEIUHEHHM, BBICHIMX OKCHJIOB W TuApokcuaoB. CocTaBieHHe
YPaBHEHUI XMMMUYECKHUX pEaKLUUH C YJaCTHEM IPOCTHIX U CIIOXKHBIX HEOPraHMYECKHX
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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Pemienune nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM HA CBOMCTBA U TOJY-
YCHUEC HCOPraHNYCCKUX BCIICCTB.

Tema 3.3. I[IpousBoacTeo
HEOpraHu4ecKUuxX
BellecTB. 3HaAYeHHe

U NIPpUMeHeHne B ObITY

U HA MPOU3BO/CTBE

Conep:xanue yueOHOro MaTepuaJia

OO61ue npeacTaBIeHUs! O MPOMBIIUICHHBIX CIIOCO0axX MOJY4YeHUs XUMUYECKUX BEUIECTB
(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 HEOPTraHUYECKOH XMMHH B PA3BUTUU 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 HEMETAIUIOBY. MccinenoBanue 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 METalIOB M 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 XUMHUECKOTO CTPOEHHSI OPraHNYECKUX
coennHeHnit A.M. bytnepoBa. YriepoaHslii CKeJIeT OpraHnYeCcKOr MOJIEKYJbl. Moseky-
JISIPHBIE U CTPYKTYpHBIE (pa3BepHYThIE, COKpAIllEeHHbIE) XUMHUECKUE (POpMyIIbl. 3aBUCH-
MOCTb CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHHUs MOJIEKYI. M3omepus 1 n3omepsl
(cTpykTypHas, reomerprueckas (Iuc-TpaHc-uzoMepus). KpaTHOCTh XMMUYECKON CBSI3H.
[Tonstue o pynkunoHanpHoO# rpynmne. [IpuHIMNBI Ki1accupuKkauu OpraHUYECKUX Co-
eIMHEeHNI. MexyHapoJHas HOMEHKJIaTypa M IPUHIUIIBI HOMEHKIATYPbl OPraHUYECKUX
coenuHeHni. HomMeHkIaTypa OpraHM4eCKUX COCTUHEHUU 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 (OPMYJl OPraHUYECKUX BEILIECTB OTAEIBHBIX KJIACCOB, HCIONB3Yyd HUX
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

OU3NKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUN OTIENbHBIX KIJIAaCCOB (0CO-
OCHHOCTH Kiaccu(UKaMK U HOMEHKJIATYpbl BHYTPHU Kjacca; TOMOJOTHYECKHM psi U
obmrast ¢popmyna; uzomepus; (pU3NIECKHEe CBONCTBA; XMMHUYECKHUE CBOWCTBA; CIIOCOOBI
MOJTyYCHUS ):

— IpeesibHbIE YIIEBOAOPOAbl. I'OpeHrne MeTaHa KaK OJMH W3 OCHOBHBIX HMCTOYHUKOB
TeIJIa B MPOMBINIJIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIECBOAOPOIOB, HAXOXKIE-
HUE B NIPUPOJIE U TPUMEHEHUE AJIKAHOB;

— HEMNpeIeTbHbIE U apOMaTUYECKue yriieBoaopoasl. [lonmMepusanus 3THiIeHa Kak OcC-
HOBHOE HaIlpaBJIECHUE €r0 MCIO0JIb30BaHus. ['opeHne aleTuiieHa Kak MCTOYHHUK BBICOKO-
TEMIIEPATyPHOTr0 IJIAMEHH JJISl CBAPKHU U PE3KU METAILJIOB;

— KHUCJIOPOACOIep>Kallie COSTUHEHNUs (CIIUPTHI ¥ MPOCThie S(UPBI, PEHOIIBI, adbACTUIbI U
KETOHBI, KapOOHOBBIE KHUCIOTHI U UX MPOU3BOJHBIC). [IpakTHueckoe mpuMeHeHue STH-
JICHIJIMKOJS, ThulepuHa, ¢peHomna. [lpumenenue dopmanpaeruia, anetaibIeruaa, yKCyc-
HOM KHUCIOTHI. MbIJTa KaK COJIA BBICIIMX KapOOHOBBIX KHCIOT. MOFOIIIHE CBOWCTBA MBLIIA;
— a30TcoepKallue COeTUHEHHS (aMUHBI 1 aMUHOKHUCIIOTHI, OEJIKN).

Knaccudukanms 1 0coOeHHOCTH OpraHnYecKuX peakiuil. Peakunonuslie 1ieHTpsl. Paau-
Kainbl. [IlepBoHavanbHbIe MOHATHSA O TUIAX U MEXaHMW3MaxX OpraHUYecKux peakuui. Pe-
[IEHHUE LEMOYEK MPEBPALIEHN HA TEHETUYECKYIO CBSI3b MEXKIY KJIaCCaMH OPTraHUYECKUX
COEIMHEHUI C COCTaBJICHUEM HA3BaHUW OPraHMYECKUX COEIMHEHHH MO TPUBHAIbHOU
WM MEXITYHApOJHON CUCTEMAaTH4ECKOM HOMEHKIaType. Pemenne pacyeTHsIX 3a1a4 1o
YPaBHEHUSIM PEAKLIMI C y4aCTHEM OPraHUYECKUX BEIIECTB.

30

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

Tema 4.3. Oprannyeckue
BelllecTBA B KM3He/esl-
TeJIbHOCTH YeJIOBEKA.
IIpousBoacreo

U PUMEHEHHe Oprannye-
CKHX BelleCTB

B IIPOMBIIICHHOCTH

Conep:xanue yueOHOro MaTepuaJa

buooprannueckue coenunenus. [Ipumenenne u Ouonoruyeckas poib yriaeBojoB. Okuc-
JICHUE YTJIEBOJIOB — HCTOYHMK SHEPTHM >KUBBIX OpraHu3moB. OOjacTu NpUMEHEHUs
amuHOKHCIOT. IIpeBpamienust GenkoB mumM B opranusme. buonornueckue QyHKIUH
6enkoB. buonornueckue GpyHKIMU KUPOB. Poib opraHnveckoil XMMUU B pelieHuH Ipo-
0JIeM IHUIIEBOI 0€30IIaCHOCTH.

HyxnenHoBble KMCIOTHI: cocTaB M cTpoeHue. Ctpoenue Hykiaeotunos. CocTaB HyKIEu-
HoBbIX KHcnoT (JJHK, PHK). Ponb HykJI€MHOBBIX KHCIOT B JKU3HEAEATENILHOCTH Opra-
HU3MOB. [IpOM3BOICTBO OpraHMYECKHX BEIIECTB: IPOM3BOJICTBO METAHOIIA, TepepaboTKa
HeTu. [lonm TUIeH Kak KpYNMHOTOHHAXKHBIM MPOAYKT XMMHUYECKOIO IPOU3BOJCTBA.

OK 01, OK 02
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[Ipumenenue striieHa. [Ipon3BoACcTBO U MpUMEHEHNE KayyyKa U PE3UHBI.
CuHTeTHYECKUE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOeHHUeE, cBocTBa. [IpakTnueckoe uc-
M0JIb30BaHKE BOJIOKOH. CHHTETHYECKHE IUJICHKU: M30JSIUsS 71l MPOBOJOB, MEMOpaHBI
JUISL OTIPECHEHUS BOJIbI, 3alIUTHBIC TUICHKU JJII aBTOMOOWIICH, IIIACTBIPH, XUPypruye-
cKkue ToBs3kH. HOBble TEXHOJOTMM [ajbHEHIIEro COBEPUICHCTBOBAHUS IMOJTMMEPHBIX
MaTEepUasoB.

Ponb oprannyeckoil XuMuu B pelIeHUU MPOOJIEM dHEpreTudeckoil 0€30nacHOCTH, B pas-
BUTHHM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB HEPrUuu (aJbTep-
HAaTUBHbIE HMCTOYHUKU HSHEpPruu). PernieHne mpakTHUKO-OPHUEHTUPOBAHHBIX 3aJlaHUM IO
COCTABJICHHIO XMMHUYECKUX PEAKIHM, OTPAKAIOIMIMX XUMHUYECKYI0 aKTUBHOCTb OpraHU-
YEeCKUX COCIMHEHUH B PA3IMYHBIX cpelax (MPUPOAHBIX, OMOJOTHUYECKUX, TEXHOTEHHBIX ).

KonTposbHas padora Ne3 | Conep:kaHue yueOHOro MaTepuaa 2 OK 01, OK 02
Pemenue 3anau o teme: «CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILECTBY.
Pa3peu 5. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPeaKIui 12
Tema 5.1. Kuneruueckue | Copep:kanue yueOHOro marepuaJia 4 OK 01, OK 02,
3aKOHOMEPHOCTH Xumuyeckue peakiuu. Kinaccudukanus XUMUYECKUX peakluii: Mo (a30BOMY COCTaBY OK 04, OK 05,
NMPOTEKAHUSI XUMHUYECKUX | (TOMOTE€HHBbIE U TeTEPOreHHbIE), 10 UCIOJB30BAHNIO KaTalIU3aTopa (KaTaJuTHUYEeCKUE U OK 06

peakuui

HekaTamuTuyeckue). CKOpoCTh peakluu, €€ 3aBUCUMOCTb OT pa3iM4yHbIX (DAKTOpPOB:
IIPUPOJIBI PEATMPYIOIIUX BEIIECTB, KOHIIEHTPALMH PEarupyroluxX BELIECTB, TEMIIEPATY-
psl (mpaBuinio Bant-I'od¢a), muomann peakinoHHOM MOBEPXHOCTH, HATWYMS KaTalnu3a-
Topa. Poip karanm3atopoB B IPUPOAE U MPOMBILIJIEHHOM IPOU3BOJICTBE.

OHeprus akTuBaluu. AKTUBUPOBaHHBIA KoMmIulekc. Katanusarops! u karanus. Poup ka-
TaJnu3aTOPOB B IPUPOJE U MPOMBIIIJIEHHOM IIPOU3BOJICTBE.

N3y4yeHne 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIMKM OT KOHLIEHTPALUKA Pearupyro-
[IMX BEUIECTB U TEMIEPATYPHI.

1. JIaGopatopHast pabora «OrmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLUH OT KOHIICH-
TpallMM pearupyroumx BeuiecTBy. VccienoBanne 3aBUCHMOCTH CKOPOCTH PEAKLUU OT
KoHIEeHTpauuu. OnpeaeneHne KOHCTaHThl CKOPOCTH peaklnU rpadUyecKuM METOOM.

2. JIaboparopHas pabora «OnpezeneHre 3aBUCUMOCTH CKOPOCTH PEaKIui OT TeMIlepa-
Typbl». MccnenoBanre 3aBUCMMOCTH CKOPOCTH PEeaKIMU OT TeMneparypsl. Pacuer sHep-
MU aKTUBALMH PEaKLIUU.

Pemennie npakTUKO-OpPUEHTUPOBAHHBIX 33/laHUN Ha aHanu3 (PAKTOPOB, BIUSIOLIUMX Ha
U3MEHEHUE CKOPOCTH XMMUYECKON pPEeaKIUu.

19




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 pa3nuynbix (GakTOpOB HAa U3MEHEHHE PABHOBECHSI XUMHUECKUX PEAKLIUH.
3aKOH JEeHWCTBYIOIMX MAacC U KOHCTaHTa XMMUYECKOT0 paBHOBecus. PacueTsl paBHOBeC-
HBIX KOHIICHTPALMK pearupyromux BENIECTB U IIPOAYKTOB peakluii. Pacuers! TenioBoro
s dexra peakum.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM HA IPUMEHEHHWE [PUHIMIIA
Jle-IlaTenbe a1 HAXOXKICHUSI HAIIPABJICHHs CMELIEHNUs paBHOBECUS] XUMUYECKOH peak-
MU U aHaJIu3 (GaKTOPOB, BIUSIOIIUX HA CMEIIEHUE XMMUYECKOIO PABHOBECHSL.
JlaGopatopHas pabota «V3yueHue BIMSAHUS Pa3IMUHBIX (PAKTOPOB HA CMELICHUE XUMHU-
YECKOT0 PaBHOBECHSI.

HccnenoBanue BIUSHUSA U3MEHEHHs] KOHIEHTPALMHU BEILECTB, PEAKIIUU CPENbI U TEMIIE-
paTypbl Ha cMelIeHNe XUMUYECKOro paBHOBecusl. CpaBHEHHUE MOJIyYEHHBIX PE3yJIbTaTOB
C TEOPETUUYECKU IPOrHO3UPYEMBIMU Ha 0CHOBe IpuHIMMna Jle [Hlarense.

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. Komnonaneie cucremsl. Mctunublie pacTBopsl. PacTBopenue kak OK 07

HX YCTOHYUBOCTH

¢uzuko-xumMHuueckuii mpomecc. PactBopsl. CiocoObl NpUTOTOBICHUS pacTBOpoB. Pac-
TBOPUMOCTh. MaccoBasi 10151 pacTBOpeHHOro BemlecTna. [IpenenbHo qomycTUMBbIE KOH-
LEHTPAIMU U UX UCTIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKOH 0€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,
IIK 1.1.

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 1.2.
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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 MmeToibl ee onpezeneHust. JKecTKOCTb BO/bI U METO/bI €€ OIpeIeJICHUs!.
CymHOCTh MeTOia TUTPOBAHUA. BUIbI %KECTKOCTH BOABI (BpEMEHHAs U MIOCTOSIHHAS).
JecTkocTh BOJIBI KaK IPUYMHA BBINAJACHUS OCAAKOB WIIM 00pa30BaHUs COJICOTIONKEHUH,
MMEIOLINX MECTO B OBITY U Ha IIPOM3BOJICTBE.

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-
TOBBIMH U XUMUYECKUMU crioco0amu. CriocoObl yCTpaHEeHUs TOCTOSTHHON YKeCTKOCTH.
Crioco0b! BeIpaXKEeHHs KOHIIEHTPALMU pacTBOPOB: MaccoBas J10J1s1 pACTBOPEHHOTO Bellle-
CTBa, MOJISIpHAsl U MOJIsUIbHAsI KOHLEHTpauuu. Tutp pactBopa. Pemenue npaktuxo-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacdyeT KOHUEHTPaLUi 3arpsA3HAIOINX
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,
K 1.1., TIK 1.2.
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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, U BELLECTBA, 3arPsA3HAIOIINAE IPOAYKTHI muTanud. 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 MUTaHus. OmpeaeseHue 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 npakTHKO-OpPUEHTUPOBAHHBIX 3a/1a4 110 KyJIUHAPHON TEMATHKE Pa3INYHbIX
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 1.2.

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 YI0OpEHHH B 3aBUCUMOCTH OT KaYe€CTBEHHOTO
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 HeOpraHuuecKux BEIIEeCTB B KaUe€CTBE 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. MccienoBanne XMMUIECKOTO COCTaBa
po0 MOYBHI.

OK 01, OK 02,
OK 07,
IK 1.2.
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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 mouskl. 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 1.2.
COCTaB (3arps3HUATEIN, MAaKPO- U MUKPO3JIeMeHThI). O0paboTKa pe3yIbTaTOB UCCIIEIO-
BaHus. OIIeHKa KaueCTBa UCCIEyeMOro 00BEKTa, UCXOIA U3 PE3YJIbTaTOB XUMUYECKOTO
aHaJIn3a.
HTorosoe 3ansaTue Coaep:xanue yueOHOIro MaTepuaJia 2 OK 01, OK 02,
[TpomexyTounas arrectanus B popme nuddepeHIpoBaHHOTO 3a4eTa. OK 04, OK 07,
IIK 1.1, IIK 1.2.
BCEI'O: 144
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3. YCJIOBMS PEAJIM3ALIMYA TPOTPAMMBI
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

3.1. Tpe6oBaHusI K MHHMMAJIBHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
o0ecrneYeHunIo

Jlna peanuzanuu nporpamMmbl 0011e00pa3oBaTeIbHON JUCIUILTUHBI JOKEH
OBITh IPEAYCMOTPEH YUCOHBIN KaOMHET XUMHUH.

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

O6GopynoBanne yueOHOro KabuHera:

— HarJIsIHble TOCOOMs: HaOOphI MIAPOCTEPKHEBBIX MOJENIEH MOJEKYJ, Tad-
auiia Menzeneesa, uppoBble 00pa3oBaTelIbHbIE PECYPChI, MUKPOCKOIIHI;

— JIUAAKTUYECKHE MaTepHaibl (3aJaHusl A1 KOHTPOJIbHBIX paldoT, i pas-
HBIX BUJIOB OILICHOYHBIX CPEJICTB, 3K3aMEHa U JIp.);

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

3.2. UudopmanuonHoe obecnevyeHue 00ydeHus

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 MPAaKTUKYM JAJIsi CPEAHETO TpO-
(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 maTdgopma FOpaiir [caiir]. — 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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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 ooOmero oOpasoBanusi / U. B. Audpunorenosa, 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 jgor. — 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 «llotenuman» (pazuen «Xumusy). —
URL.: https://edu-potential.ru/

3. CaliT Hay4YHO-TIOMYJAPHOTO JKypHaia «Xumusi u xu3Hb». — URL:
www.hij.ru/
4. PyCCKOSI3BIYHBIN CalT O CBOMCTBax XuMmu4eckux snemeHToB. — URL:

periodictable.ru/

5. CaifT 0 XUMUU: KJIACCUUYECKUE YUCOHUKH, CIIPABOYHUKH, DHITUKIIONEINU,
MOUCK OPTaHMYECKUX U HEOPTAaHUYECKUX PEaKIUid, COCTaBJICHNE YPABHEHUN peakK-
i, — 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.

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 P5:5.1,5.2,5.3,54

OK 02. Mcnonb3oBaTh co- P1:1.1,1.2,13,14 ®poHTaTBHBIN OIPOC

BpeMEHHbIE cpeAcTBa mouc- | P 2:2.1,2.2,2.3,2.4,2.5,2.6 DinekTpoHHas Npe3eHTaUs

Ka, aHaJu3a U UHTEpIIpeTa- P3:3.1,3.2,3.3,34 WNudopmanroHHbIe COOOIICHUS

uu nHopmaruu, u uHbop- | P 4:4.1,4.2,4.3,4.4,4.5,4.6 | TectupoBanue

MallMOHHEBIE TexHojgoruu st | P 5:5.1,5.2,5.3,5.4

BBITIOJIHCHHMS 337124 Ipodec-

CHOHAIILHOM JASSITCIHbHOCTH

OK 04. 3¢ddexTruBHO B3au- P1:14 Huckyccust

MojeicTBOBaTh U pabotate | P 2:2.1,2.2,2.3,2.4,2.5,2.6| Kelic-3ananus

B KOJUIEKTHBE M KOMaH/IE P3:3.1,32,33,34 @poHTaAIBHBIN OIIPOC
P4:4.1,42,43,4.4,4.5,4.6| I'pynnoBoii MPOEKT
P5:51,52,53,54 TectupoBanue

OK 05. OcymectBiars yer- | P 1:1.1,1.2,1.3, 1.4 @pOHTaIBHBIN OIPOC

HYIO ¥ TUCBMEHHYIO KomMMmy- | P 2:2.1,2.2,2.3,2.4,2.5,2.6| Pedepar

HUKaLMIO Ha rocynapcreen- | P 3:3.1,3.2,3.3,3.4 DJEeKTpOHHAs Npe3eHTalus

YEJIOBEUECKUX LIECHHOCTEN, B
TOM YHCJIE C y4E€TOM I'apMo-
HU3aLUN MEKXHAMOHAIBHBIX
1 MEXPEJINTUO3HBIX OTHO-
[IEHUI, IPUMEHATH CTaHAAp-
Thl aHTUKOPPYILIMOHHOTO
[OBEICHUS

HOM s3bIKe Poccuiickoit De- | P 4:4.1,4.2,4.3,4.4,4.5, 4.6 | YcTHOe cobeceoBanue

nepaluy ¢ y4eToM 0COOeH- P5:51,52,53,54 TectupoBanue

HOCTEW COLIMAIIBHOTO U KYJIb-

TYpPHOIO KOHTEKCTa

OK 06. IIposaBnate rpaxaan-| P 1:1.1,1.2,1.3,1.4 AHam3 myOJIMYHOTO BBICTYTIICHUS
CKO-TIATPUOTUUECKYIO o3u- | P 2:2.1,2.2,2.3,2.4,2.5,2.6| OpoHTanbHbIA 0Ipoc

U0, JEMOHCTpUpOBaTh oco- | P 3:3.1,3.2,3.3,3.4 Pabota ¢ kapramu

3HAHHOE IIOBEAECHUE HA OC- P4:4.1,42,43,4.4,45, 4.6| Keiic-3agauus

HOBE TPaJAUIIMOHHBIX o0mie- | P 5:5.1,5.2,5.3,5.4 Nudopmanmonnoe coobiienne

TectupoBanue
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[1K 3.1. KoHcynbTHpOBaTh P1:14 OpoHTaATBHBIN OIIPOC

HaceJIeHHe 1o BorpocaM npo- | P 2: 2.6 Keiic-3aganus

(bunakTUKK 3a001eBaHNN P3:34 Nudopmannonnoe coodiieHne
P4:4.6 TectupoBanue
P5:54

[1K 3.2. IIponaranaupoBats | P 1: 1.4 @pOoHTANIBHBIN ONIPOC

3I0POBBIN 00pa3 KU3HU P2:2.6 3aimTa MHIUBUTYaJIbHOTO IPOEKTa
P3:34 WudopmanmoHHbIii OyKIeT
P4:4.6 CanurapHbIlii Or0JUIETEHD
P5:54
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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
(pen. ot 20.12.2022) «O06 yrBepxaenuu [lopsinka opraHu3auy U OCYIIECTBICHUS
00pa30BaTEeNbHOM JESATENBHOCTH IO 00pa30BaTEIbHBIM MpPOrpaMMaM CpPETHETO
npoheccHoHaTBFHOTO 00Pa30BAHUY.

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

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

— MeEJIOBas JIM 3JIEKTPOHHAs JJ0CKa,

— MyJbTUMEIUNHASA CUCTEMA;

— cIenuanbHasi BUIEO- U Ay TUOTEXHUKA;

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

— JIOCTYNl K 3JIEKTPOHHBIM OHOIMOTEeYHBIM cucteMaM «Jlanb», «HOpailTy,
«KoHCYNBTaHT CTyJIEHTay;

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

JI1s1 00yHarOIIMXCSl ¢ 02PAHUYEHHBIMU 803MONCHOCIAMU 300P08bSL NO 3PEHUIO!

— KOMITBIOTEPHAsI TEXHUKA CO CTICIUAIBHBIMU MPOTPAMMaMHi HEBU3YaJIbHOTO
JOCTyTa K UHPOpMAaIInK;

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

— JIOCTYN K DJIGKTPOHHBIM OUOIMOTEYHBIM cucteMaM <«Jlauby, «HOpaiiTy,
«KoHCynbTaHT cTyeHTay ¢ Bepcuei Tl CIabOBHIANIINX U C BO3MOKHOCTBIO TTPO-
CJIYILIMBAHUS C TOMOIIbIO MPOTPaMMbl CUHTE3aTOpa peuH;

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

Jis 00y4aroIUXCsl ¢ HapyuleHUusMUu OnopHo-08U2AMENbHO20 annapama:

— OecnpensTCTBEeHHbIN JOCTYN U NMpeObIBaHUE B yUeOHOM ayIuTOpUU;

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

— y4eOHO-METOAMYECKUE MAaTEPHUAIIbI B TICYaTHON U DJIEKTPOHHOU PopMe;

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

Bo BpemMst caMOCTOSITENbHON MOATOTOBKH O0YYaroIIMecs ¢ OrpaHUuICHHBIMU
BO3MOKHOCTSIMU 3I0POBBSI IOJDKHBI OBITH 00€CTIeUeHbI JOCTYIOM K ceTr HTepHeT.

BrimeykasanHoe ocHallleHHWe yCTaHaBIMBAeTCS B KaOWHETE MPU HaJIUYUU
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 KOHTPOJIS SIBJSETCS CBOEBPEMEHHOE BBISBICHUE 3aTpPY.-
HEHUI ¥ OTCTaBaHUs OOYYaroIIerocs C OrpaHMYEHHBIMA BO3MOXHOCTSAMHU 310pPO-
Bbsl U BHECEHUE KOPPEKTUBOB B YUEOHYIO IESTEIBbHOCTb.

dopma NMPOMEKYTOYHON aTTECTALMU YCTAHABIMBAECTCS C y4E€TOM WHIUBU-
NyaJdbHBIX MCUXO(U3NUECKUX OCOOEHHOCTEN OOydaroluxcs C OrpaHUYEHHBIMU
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-
YeHHOE He 0oJiee YeM B TP pa3a yCTaHOBJIECHHOTO JJISi MOATOTOBKH 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 «DopmupoBanue NpoPecCHOHANBHON KOMIETEHTHOCTH B 00JIACTU MHKIIIO-
3UBHOT'O 00pa30BaHU.

31



