MHUHUCTEPCTBO OBPA3OBAHMA U HAYKH PT

TOCYIAPCTBEHHOE BIO/VKETHOE [MPODPECCHUOHAJIBHOE
OBPA3OBATEJIbHOE VYUYPEKAEHUE .
«BYTYJIbMHUHCKHNHA NPO®ECCHUOHAJIBHO - NEJATOTMYECKHNHA KOJLJIEIA

COPTACOBAHO YTBEPIKIIAIO
Vt'/"‘(\Iﬁsﬁfﬁr}mi&{\\  Aupexrop I'BIIOY «BIHTK»
Vi [".M.PaxumoBa Wy

Q% Lans. 0e (/// 2025 1%

PABOYASI IPOTPAMMA OB]HEOEPABOBATEJII)HOFO NPEIMETA

OCHOBHO MTPO(ECCHOHATLHOM 06pa3oBaTeNbHOM MPOrPaAMMBI
[IPOTpaMMBbl OJArOTOBKH CIICLUATICTOB CpelHero 3BeHa
o crnenuansaocTu 46.02.01 «JlokyMeHTaLHOHHO® obecrieueHue ynpapBIeHU U
apXMUBOBEACHUAY

OI1.12 XUMMsI

Byrynsma, 2025



OJOBPEHO

[TpenmeTHOH (LMKJTOBOM)

METOIMYEeCKON KOMUCCHEN

crelManbHBIX U 00LIenpodecCHOHANBHBIX
JUCLMIIUH

c%’(/b_ LIK:
/ | Padarytannos P.C.
{_digh

urons 2025 r.

(\;
CocTtaBuUTeIb: /léﬁq%u.twéa ()4, npenonaBatelib I'BITOY «BITK»
BuyTpeHHs 3Kcneﬁﬁ43a: meronuct I’ BIIOY «BIKs 2226y _T1.B.MenbHukoBa

Pabouass mporpamma o0uieobpa3oBaTebHOrO  IpeaMeTa pa3paboTaHa Ha
octoBe PesepanbHOr0 rocynapcTBEHHOIO 06pa30BaTeIbHON0 CTaHAapTa CPEeAHEro
obmero 00pa3oBaHus, YTBEPXKIECHHOTO TTpukazoM MHUHOOpHAYKH Poccuun ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), peKoMeHaaLuil Mo peanusalnul CpeiHEro
o61ero 00pa3oBaHus B Mpeaesax OCBOCHUsA 06pa3zoBaTeNbHON NPOrpaMMbl CPEAHETO
mpodeccHoHanbHOro 00pasoBanus OT | mapra 2023 r. Ne 05-592, PUMEPHOU
MPOrPamMMbl, PEKOMEHI0BaHHOH depepanbHbIM  TOCYIapCTBEHHBIM OrOKETHBIM
00pazoBaTeIbHbIM yUpeXIEHUEM JIOTIOJTHUTEIEHOTO poQecCUOHATBHOTO
obpazoBaHust «MHCTUTYT Pa3sBUTHS po)eCCUOHATBHOTO  00Pa30BAHHUS (®I'BOY
IO «MPIIO) mims peanusalvu OCHOBHO# NpO(ecCHOHaTbHON 00pa3oBaTesbHOM
nporpammel CITO Ha 6ase OCHOBHOTO o61ero 06pa3oBaHus ¢ MOIyUYEeHUEM CPEIHET0
obmero o0Opa3oBaHMs [0 CIEHHATBHOCTH 46.02.01  «/loxyMeHTallUOHHOE
oGecrieueHne yIpaBIeHUs i apXUBOBEACHUS?.

PaGouass mporpamMma paspaboraHa B COOTBETCTBHH € pa3bsICHEHUSIMU 110
(hOPMHUPOBAHKIO TPUMEPHBIX 00PA3OBATENBHBIX — MPOrpaMM y4eOHBIX AMCIHIUIMH
HAuYaJbHOTO MPOPECCUOHATBHOIO U CPEIHETO npodecCHOHanbHOro 00pa3oBaHus Ha
ocHoBe DezepanbHBIX OCYIapCTBEHHBIX 00pA30BATENbHBIX CTAH/APTOB HA4aJIbHOTO
npohecCUHOHAIBHOTO 5 CpeIHero npoheccuoHaIbHOIo 00pa3oBaHus,
yTBepkaeHHbIMU M.M.PeMOpeHKo, A1peKTOpoM JlenapTaMeHTa [OCyIapCTBEHHOH
[OJUTUKA ¥ HOPMATHBHO-NPAaBOBOTO pEryjnupoBaHusi B cepe 00Opa3oBaHUA
MMUHHCTEPCTBa 00pa30BaHus U HAyKH Poccuiickoit ®enepaunu ot 27 asrycra 2009r.
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1. HACIHHOPT IPOI'PAMMBLI OBHlEOEPA3OBATEJILHOﬁ JAUCHHUITTNHBI
«XHUMUSA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

Oo6meobpa3oBarenbHas TUCHHUILIMHA «XUMHS» SBISETCA YacThIO MPEIMETHOW 00JIacTH
«OO0u1ecTBeHHbIE HAayKH», W3ydaeTcs B oOmieoOpa3oBarenbHOM nukie ydebHoro miuana OOII
CIIO c¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peanu3yonmx 00pa3oBaTeNbHYI0 MpPOrpaMMy CpeAaHero oO0Iiero oOpa3oBaHMs B Mpelenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM obOpa3oBaTenbHOM mporpammbl CIIO Ha 0Oase
OCHOBHOTO 00mIero o0pa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINUCTOB CPEIHEro 3BEHa 110
cnernuanbHocTu 46.02.01. /Jokymenmayuonnoe obecneuenue ynpasieHus u apxusoseoeHue.

1.2. MecTo ucuMIIMHBI B CTPYKTYPe OCHOBHOM NpogecCHOHATBHOM
0o0pa3oBaTeJbHOI MPOrPAMMBI:
JlucuuiuinHa BXOUT B 0011e00pa30oBaTeIbHbII LUK

1.3. Ileab ¥ n1aHNpPYyeMble Pe3yJIbTAThl 0CBOCHHUS JUCHHMILIHHBI

1.3.1. Ilean 00meodpazoBaTeJIbHOM THCITUTITHHBI

@®opMHUpOBaHME Yy CTYAEHTOB TMPEACTABIEHUS O XHMHUYECKOM COCTaBISIOLIEH
€CTeCTBEHHO-HAYYHOW KApTUHBI MHpa KaK OCHOBBI IPUHATHS pPEUICHHH B J>KU3HEHHBIX U
IIPOM3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOTI'O ITOBEJCHUS B IPUPOJHON Cpefe.

1.3.2 Ieau u 3aga4yu JMCOMILVIMHBI — TPe0OBAaHMSA K PpPe3yabTaTaM OCBOCHHS
AUCUMILIUHBI:

3amaun AUCHUIUIUHBL

- chopMUpOBaTh MOHMMAHHUE 3aKOHOMEPHOCTEM MPOTEKAHUS  XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUI B OKPYXalOUIEH cpesie, EeI0CTHOM HayYHO! KapTHHBI MUPA, B3aUMOCBS3U
Y B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHUS COCTaBJIATH (OPMYJIbI HEOPraHUYECKUX U OpPraHMYECKHUX
BEIIECTB, YPaBHEHUS XUMHUECKUX peaKUuil, OOBACHATH HUX CMBICI, HWHTEPIPETUPOBATH
pe3yabTaThl XMMUYECKHX 3KCIIEPUMEHTOB,

- chopMupoBaTh HaBbIKU IIPOBECHUS POCTEHIINX XUMHAYECKHX
OKCIIEPUMEHTAJILHBIX HCCIICIOBAHUNA C COOJIFOJICHHMEM TIpaBUJI 0OE€30MacHOTO OOparieHus ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM;

- pa3BUTh YMEHHs MCIOIb30BaTh HHPOPMAIMIO XMMHYECKOTO XapakTepa U3
Pa3IMYHbIX HCTOYHUKOB;

- chopMUpOBaTh YMEHHSI MPOTHO3UPOBATH IOCIEICTBUS CBOEH NEATEIbHOCTU U
XUMHUYECKHUX PUPOIHBIX, OBITOBBIX U MPON3BOJCTBEHHBIX MTPOLIECCOB;

- copMHpOBaTh TMOHMMAaHUE 3HAYMMOCTU JOCTIDKEHUH XMMHUYECKOH Hayku H
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.

OcBoenune coaepkanusi y9eOHON TUCHUTUIUHBI «XHUMHS» 00€CIeunBaeT JIOCTHKCHHE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

JIMYHOCTHBIX:

JI1. B yactu TpyAOBOIrO BOCIIMTAHHUS:

- TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYJIOTI00HE;



- FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTH TEXHOJOTHYECKOM M COLHMAIBHOMU
HAIPaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIHHO BBIOJIHATH
TaKylo JAesITeIbHOCTD;

— MHTEpEC K pa3In4yHbIM chepam mpodeccuoOHaTbHON AEATEIbHOCTH.

JI2. OBnasenre yHUBEpCATbHBIMH YIYCOHBIMHU TTO3HABATEIIBHBIMU JICHCTBHAMMU:

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

— CaMOCTOSITENTLHO (POPMYIIMPOBATH U AKTYaJU3UPOBATh MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBI NpHU3HAK WM OCHOBAHHUS JMJIA CpPaBHEHMS,
KJIaCCHU(UKAIUU ¥ 0000IICHUS;

— OMpeNesaTh 1eNMH JESTEIbHOCTH, 3a/laBaTh IMapaMeTpbl W KPUTEPUH HUX
JIOCTHOKCHHS;

— BBISIBJISITH 3AKOHOMEPHOCTHU M POTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

— BHOCUTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yJIbTATOB
LEJISIM, OILICHUBATh PUCKU TOCTIEACTBUN JESTEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIa/IETh HAaBBbIKAMU Y4E€OHO-HCCIIENI0BAaTENbCKOM M MPOEKTHOW N€ATEIbHOCTH,
HaBbIKaMU pa3pelieHus Mpooiem;

— BBISIBIIATh ~ IIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3WpOBaTh  3ajavy,
BBIJIBUTaTh THUIOTE3y €€ PEIICHUs, HaXOAUTh apryMEHThl JMJig JIOKa3aTelbCTBA CBOUX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;

- aQHAIM3UPOBAThH TOJYUYCHHBIE B XOJ€ PEIICHUS 3a7a4ud Pe3yJIbTaThl, KPUTHUECCKU
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

- yMEThb TMEPEHOCUTh 3HAHUS B IIO3HABATEIbHYIO W TPAKTHUECKYIO O00JacTu
KU3ZHEJEATENIbHOCTH;

— yMEeTb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

— BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

- CIOCOOHOCTh MX MCIOJIb30BaHUS B IIO3HABATEIBLHON U COLIMATILHON MTPaKTUKE.

JI3. B o0nactv IeHHOCTH HAyYHOTO MO3HAHUS:

- c(OPMHPOBAHHOCTE ~ MHUPOBO33PEHMS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU W OOIIECTBEHHOW NPAaKTHUKWA, OCHOBAHHOTO HAa JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATENIbCKOM KYJIbTYphl Kak CpeACTBa
B3aUMOJICCTBUS MEXIY JIIOJIbMH U TIO3HAHUS MHUPA;

- OCO3HaHUE IIEHHOCTH HAay4YHOW JESATEIbHOCTH, TOTOBHOCTb OCYLIECTBISATH
MPOEKTHYIO U UCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

JI4. OBnagenve yHUBEpCATbHBIMHA YIC€OHBIMU TTO3HABATEIIHHBIMHU JICHCTBHSIMMU:

B) paboTa ¢ uHpopmaIuei:

— BIIQ/ICTh HaBBIKAMH TMONy4YeHUS HH(POpPMAIMKM U3 HCTOYHHKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYILIECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATU3AlMI0 W HHTEPIPETAIUIO
nH(pOpMaLIMU PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

— CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMarTax ¢ ydeToM HazHa4deHHs] HHPOpMAIUU U
[EJIEBON ayTUTOPUH, BBIOMpAst ONTUMATBHYIO (OpMY MIPEICTABICHUS U BU3YyaTH3aIUH;



- OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBUE
MPABOBBIM U MOPAIbHO-3THYECKUM HOPMaM;

- MCIOJIb30BaTh CPENICTBA MH(DOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpTaHU3AIMOHHBIX 3a7ad C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYpCOCOepeKEHNsI, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;

- BIIQ/ICTh HaBBIKAMH PACIIO3HABAHMS W 3aIIUTHI WHGOpMAIUU, WHOOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH;

- TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTU U CAMOOIIPEICIICHHIO;

- OBJIQJICHHE HaBBIKAMH Yy4eOHO-MCCIICIOBATEIBCKON, MPOSKTHOW M COIMAIbHOU
eI TCIIEHOCTH.

JI5. OBnagenve yHUBEpCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBUSIMU:

0) cOBMeCTHAs NeSTCIILHOCTD:

- [IOHUMAaTh M MCHOJb30BaTh IPEUMYILIECTBA KOMAHIHOM W WHIUMBUIYAJIBHOU
paboThI;

- MPUHUMATh IIEId  COBMECTHOH  JeSITEIIbHOCTH, OpraHu30BbIBaTh U
KOOPJIMHUPOBATH JIEHCTBUSI TO €€ JIOCTHKCHHUIO: COCTaBIATh IUIAH JCHCTBUN, pacmpenemsiTh
POJIH C YIETOM MHEHHI Y9aCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOThI,

- KOOPJIMHHUPOBATh U BBIMOJIHATH pabOTy B YCIOBUSIX PEaTbHOr0, BUPTYAIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBJIATH MO3UTUBHOE CTPATETMUECKOE MOBEJACHUE B PA3JIMUHBIX CUTYaLUsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIHATHBHBIM.

JI6.0OBnaieHne yHUBEPCATbHBIMU PETYIATUBHBIMU I€UCTBUSIMU:

T) IPUHATHE ce0sl U IPYTHUX JIIOIEH:

- MPUHUMATh MOTHUBBI M apryMEHThl APYIMX JIOACH MpU aHajdu3e pe3yJbTaToB
JIeSITeIIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOJEH Ha ONTHOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JAPYTOTO YEIOBEKA.

JI7. B o0acTi 5K0I0THYECKOTO BOCITHTAHHUS:

- c(hOpMHUPOBAHHOCTD DKOJIOTHYECKON KYJIbTYPhI, TOHUMaHUE BIUSHUS COIIMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
100aTbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

- IJJAHUPOBAaHUE U OCYUIECTBJIEHUE NIEUCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHMA 1EJIeW YCTOMYHUBOTO pa3BUTHUS YEIOBEUECTBA;

- AKTUBHOE HETPUATHE JIEHCTBUM, IPUHOCIIINX BPEJl OKPYXKAIOLIEH Cpese;

- YMEHHE TMPOTHO3UPOBATH HEONATONPHUATHBIE JKOJIOTUYECKHUE TOCITEACTBUS
NpeANPUHUMAEMbIX ACHCTBUMN, TPeIOTBpallaTh UX;

- pacIIMpEeHHE OIbITa AEITEILHOCTH YKOJIOTHIECKON HAITPaBICHHOCTH,

— OBJIQJICHHE HABBIKAMH Yy4e€OHO-MCCIIEIOBATEIHCKON, MPOEKTHOW WM COIMAIbHON
JIeITEIIbHOCTH.

MeTanpeaMeTHbIX:

MI1. BnageTh CUCTEMON XMMUYECKUX 3HAHMM, KOTOpasl BKIIOYAET: OCHOBOIIOJATarolIne
NOHATHUS (XMMUYECKHI JIEMEHT, aTOM, 3JICKTPOHHAs 000J0YKa aToMa, S-, p-, 0-3JCKTPOHHBIC
opOUTaTM aTOMOB, WOH, MOJIEKYJa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEMEHBb
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OKHCJICHUS, XUMHYECKasl CBSI3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00beM, YIIIEPOIHBIN CKEJIET,
GyHKIIMOHATBHAS TPYIMIa, paguKan, HU30MEpHs, W30MEpbl, TOMOJIOTHUYECKUN psif, TOMOJIOTH,
YIIIEBOAOPOABI, KHCIOPO- U a30TCOAEpKAIIIE COSTMHEHHS, OMOIIOTHYECKH aKTUBHBIC BEIIECTBA
(YyrmeBompl, XUpPbHI, OCIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS, KPUCTAJUIMYECKAsi pEeIIeTKa, THUIbl XUMHUYECKUX peakuuil (OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE, D5K30-M OJHIOTEPMHYECKHE, pEaKIUd HOHHOro oOMEeHa), pacTBOp,
JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAs JUCCOLIMAIINS, OKHUCJIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON peaklMi, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOIO CTpOeHHUs opranuyeckux BemecTB A.M. byriepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuidi 3akoH J[.MI. MeHnneneeBa, 3akoH
COXPAHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHYECKUN SI3BIK XUMHUH, (PaKTOIOTUICCKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHU M OE€30MaCHOM HCIOJIb30BAHUN BaXKHEHIIINX
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUICCKON JEATEILHOCTH YCIIOBEKA;

M2. yMeTh BBISBISATH XapaKTE€pHbIE MPU3HAKM M B3aWMOCBSI3b H3YyYEHHBIX MOHSTHIA,
MPUMEHSTh COOTBETCTBYIOIINE TMOHSATHUS MIPH OMHCAHUN CTPOCHUS M CBOICTB HEOPraHMUYECKUX U
OpPraHMYECKUX BEIIECTB M MX MPEBpAIICHUI; BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHHUHA C
MOHITUSIMH U TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

M3. yMmeTh HCNOIB30BaTh HAUMEHOBAHUSI XMMHYECKUX COCAMHEHUN MEXKIyHapOIHOTO
COI03a TEOPETUYECKOW W MPUKIAJHON XMMHUHU W TPUBHAIbHBIC HA3BAHHS BAXKHEUIIUX BEIICCTB
(aTMieH, aneTwieH, rimiepuH, (GeHon, Gopmanbaerun, YKCycHas KHCIOTa, TIUIUH, YrapHBIA
ras, yrjIeKUCIIbIM ra3, aMMHAK, TallleHas U3BECTh, HETAIIEHAs! U3BECTh, MMTHEBAs CO/IA U APYTHUX),
COCTaBIATh (POPMYJBI HEOPraHUYECKHMX M OPraHMYECKUX BEHIECTB, YPaBHEHUS XHUMHYECKHUX
peakiuii, 0OBSACHATHh UX CMBICH; MOATBEPKAATh XapaKTepPHbIE XUMUYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aITUCSIMU YPABHEHUN XUMUYECKUX PEAKIU;

M4. - ymeThb YycTaHaBIUBaTh MPHUHAIICKHOCTh HW3YUYEHHBIX HEOPTaHHMYECKUX U
OpraHWYECKUX BEIIECTB K OINpPEACIICHHBIM KJjlaccaM M IpyIIlaM COEIWHEHMH, XapaKTepH30BaTh
WX COCTaB M BAXKHEWIIIME CBOWMCTBA; OMNMPEACNATh BHJBI XUMHUYECKHMX CBSI3€M (KOBaJeHTHAas,
WOHHAs, MeTaJuInuecKasi, BOJOPOJHAs), THUIIBI KPUCTAUIMUECKUX PEIIETOK  BEIIECTB;
KJIacCU(DUITUPOBATh XUMUUECKHUE PEAKITUH;

MSs. chopmMupoBaTth MPEJCTABIICHUS: 0 XUMHYECKON COCTaBIISIIOLLIECH
€CTECTBEHHOHAy4YHOW KapTUHBl MHpA, POJIM XMMHM B TIO3HAHUU SBICHMN NOpPUPOABI, B
(GOpMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JTUYHOCTH, €€ (DYHKIMOHAIBLHOW TPaMOTHOCTH,
HEOOXOIUMOM JJIs PEUICHUS MPAKTUYECKUX 3a7a4 M SKOJOTHYEeCKH 000CHOBAHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO U IPUPOIHON CPENE;

M6. ymMeTh IPOBOANTH PACUETHI M0 XUMHUECKUM (POopMyliaM U YpaBHEHUSAM XUMHYECKUX
peaKknuii ¢ UCMOJBb30BaHWEM (U3WYECKUX BEIMYMH, XapaKTEPHU3YIONIUX BEIIeCTBA C
KOJTMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpPMaJbHBIE YCIOBHsI) Ta30B, KOJWYECTBA
BEIIIECTBA; HCIIOJIL30BATh CHUCTEMHBIC XHMHUYECKHE 3HAHUS [UJIl TIPUHIATHS PpEIIeHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

M7. yMerb MJIaHUPOBATh W BBIMOJHATH XMUMHYECKHUH HKCIEPUMEHT (IIpeBpallleHHs]
OpraHMYECKUX BEIIECTB IPU HArpeBaHUU, IOIYYEHUE OSTUJIEHA U HM3YYEHHE €ro CBOICTB,
KaueCTBCHHBIC PEAKIIUU Ha aJIbJICTH]IbI, KPAaXMaJl, YKCYCHYIO KUCIIOTY; JeHaTypamusi OEIKOB MpH
HarpeBaHUM, LIBETHHIC pEaKUUU OENKOB; MPOBOAUTH PEaKIUU HOHHOTO OOMEHa, OINpeAemsiTh
Cpelly BOAHBIX PACTBOPOB, KQUECTBEHHBIE PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHHUOHBI,
HAa KaTHMOH aMMOHUS; pellaTh SKCIHepUMEHTANbHbIE 3aJadu Mo TemaMm «MeTtamisl»y U
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«Hemeramibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKH O€30MacHOCTH MpU OOpalleHuu ¢
BEIIECTBAMH M Ja0OpaTOPHBIM O0OPYAOBAaHUEM; IPEICTABIATh PE3YIbTAaThl XHUMUYECKOTO
JKCIIEpUMEHTa B (hOpME 3amucCH YpaBHEHHN COOTBETCTBYIOIIMX pPEAKIHA U (OopMyIHpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

MS8. yMeTh aHaJIM3UPOBATh XHMHUYECKYI0 HH(MOPMAIHIO, IOIY4aeMyl0 H3 pPa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoii nH(OpManuu, cetb UHTEepHET U Apyrue);

MO9. BnageTh OCHOBHBIMM METOJAMHU HAYYHOTO ITO3HAHUSI BELIECTB M XUMHUYECKUX
ABIICHUH (HaOII0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNUE);

M10. chopmMupoBaTh MIPEJICTABJICHUS: 0 XUMHYECKOU COCTaBJISIFOILICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHH B TIO3HAHUU SBJICHUN NpPUPOABI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYpbl JUYHOCTH, €€ (YHKIMOHAIBLHOW T'PaMOTHOCTH,
HEOOXOIUMOMN JJIs PEeLICHUS MPAKTUYECKUX 3a]jad M SKOJIOIMYECKH 0OOCHOBAHHOI'O OTHOILEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON Cpee;

MI11. ymeth cobmoaTh mpaBuiia SKOJIOTHUECKH 1IeIeCO00Pa3HOro MOBEJACHUS B ObITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMSI CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpenbl; YYUTHIBATh OMACHOCTb BO3JIEWCTBHUS HA KUBBIE OPraHU3Mbl ONPE/IEIECHHBIX BEILIECTB,
MIOHUMAsl CMBICJI ITOKa3aTeNs IpeleIbHON JOIMYCTUMON KOHIEHTpaIuu

IMpeamerHbIX:

IT11.  cpopMHpPOBaHHOCTH  MPENCTABICHHH: O  XUMHYECKOH  COCTaBIISFOIICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA, POJIM XUMHH B TIO3HAHUU SBJICHHN NPUPOJBI, B
(GOpPMUPOBAHUH MBINUICHHSI W KYJIBTYPhl JUYHOCTH, €€ (QYHKIIMOHAIHLHOW T'PaMOTHOCTH,
HEOOXOUMOM AJI peUIeHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHUYeCKH 000CHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHON CpENE;

[12. BrageHune cuCTeMOM XMMHUUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
NOHATHS (XMMHYECKHH 3JIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JeKTpOHHBIE
opOUTamM aToMOB, WOH, MOJIEKyNa, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEIMEHb
OKHCJICHHS, XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
GyHKIMOHATBHAS TPYIINa, PaauKkail, W30MEpHusi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COEITMHEHNUsI, OMOJIOrMUeCKH aKTHBHbIE BEILIECTBA
(yrneBoabl, XUpbl, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KPHUCTAJUIMYECKAash pEelIeTKa, TUIbl XUMHUYECKUX peakuuil (OKUCIUTENIbHO-
BOCCTAHOBUTENBbHBIE, DK30- M DJHIOTEPMUYECKUE, pPEAKIMM HWOHHOTO OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U CCOIMaNus, OKHUCIUTEND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOU PEaKIINK, XHMHUECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOIO CTpO€HHs opraHuuyeckux BemecTB A.M. byriepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuid 3akoH J[.MI. MeHneneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKUU SI3bIK XUMHUHU, (PAKTOJIOTHUECKUE
CBEJICHMSI O CBOIICTBaX, COCTaBe, MOJy4Ye€HUU U O€30MacCHOM HCHOJIb30BAaHUM Ba)KHEHIINX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JESTENLHOCTH YEIIOBEKA;

I13. chopMHUpOBaHHOCT, YMEHUH BBISIBIATH XapaKTepHble MPHU3HAKKM M B3aUMOCBS3b
W3YYEHHBIX TOHATUM, MPUMEHATh COOTBETCTBYIOIIME TOHATHUS NPHU OINUCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHMYECKUX U OPTAHMYECKHUX BEIIECTB M UX MPEBPAICHUN; BbISIBIISATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C TMOHATUAMM M TPEACTaBICHUSAMU JPYIMX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

[14. chopMupOBaHHOCTP YMEHHMM  HUCIIOJIB30BATh HAUMEHOBAHUA  XHUMHYECKUX

8



COECIMHEHUN MEXKIYHApOIHOIO COI03a TCOPETHYECKOM M NPUKIATHONW XMMHHM U TPUBUAJIBHBIE
Ha3BaHUS BAKHEHINIMX BEHIECTB (ITWIIEH, AaleTWICH, IJIHLEpHUH, ¢eHon, G(opMalbIeTu,
YKCYCHasl KHUCJIOTA, TJIMLIMH, YrapHbl ra3, YIVIEKUCIBIA ra3, aMMMaK, TrallleHas W3BeCTb,
HeTralleHasi W3BEeCTh, NMUTHEBAs COJA W JIPYIHX), COCTABIATH (POPMYINIBI HEOPTaHUYECKUX U
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XHMHUYECKHX pPEaKUUH, OOBSICHATH WX CMBICT;
MOATBEP)KIATh  XapaKTEpHbIE  XMMHYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYIOLIMMH
JKCIIEPUMEHTAMM U 3alIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKLUH;

I15. cdhopMHpOBaHHOCTb yMEHUH YyCTaHABIUBATh I[PUHAJIEKHOCTb H3YYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB K ONPEAEICHHBIM KJ1accaM M IpyIIaM COCIUHEHUH,
XapaKTepU30BaTh MX COCTaB M BAKHEUILINE CBOMCTBA; ONPENEIATh BUIbI XMMHYECKUX CBA3EHU
(KoBaJleHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUIbl KPUCTAIIMYECKHX PELIETOK
BEIIECTB; KIACCUPHUIIMPOBATH XUMUIECKUE PEAKIIUH;

[16. BnajeHne OCHOBHBIMH METOJAMH HAyYHOIO II03HAHUS BEIIECTB U XUMHYECKHX
ABJICHUH (HaOJt0/IeHne, U3MEpEHHe, SKCIIEPUMEHT, MO/IEIMPOBAHNUE);

I17. chopMHpOBaHHOCTE YMEHHMH MPOBOJUTH pacueTbl MO XUMHYECKUM (GOpMynaM U
YPaBHEHMSIM  XMMUYECKMX  peakUuil ¢  HCHOJb30BaHHMEM  (PU3MUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; HMCIIONb30BaTh CUCTEMHbIE XMMMUYECKHUE 3HAHUS IS
IIPUHATUS PELUICHUN B KOHKPETHBIX >KM3HEHHBIX CUTYaLUsIX, CBS3aHHBIX C BEIIECTBAMM M HX
IIPUMEHEHUEM;

I18. chopMUpPOBaHHOCTh YMEHUI IJIAHUPOBATh U BBINOIHIATh XUMHUUYECKUNA IKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMH, MOJYYEHHE ITHICHA U U3Y4YEHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUHU HA aJbACTUABI, KPaxMall, YKCYCHYI KHCJIOTY; J€HaTypalus
OEKOB MpPU HArpeBaHUM, LIBETHbIE peakIUH OEJIKOB; MPOBOIUTH PEAKLUU HMOHHOTO OOMEHa,
OIpeNieNATh Cpely BOJHBIX PAcTBOPOB, KAadeCTBEHHBbIE PEAaKLUUU Ha cyinbdar-, KapOOHAT- U
XJIODUJ-aHUOHBI, Ha KaTHOH aMMOHHS; pEIIaTh 3KCIEPUMEHTAIBHBIE 3aJadd 110 TeMaM
«Meramne» u «Hemeramnsl») B COOTBETCTBHM C MpaBWJIaMU TEXHUKH O€30IaCHOCTH MpHU
oOpallleHun ¢ BellecTBaMHU M JabOpaTOPHBIM O000PYAOBAaHHUEM; MPEICTABISATH pPE3YIbTaThl
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3aluCd YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(GbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

I19. cdopMuUpOBaHHOCTH YMEHHS aHAIM3UPOBATh XHMHUYECKYI0 HH(pOpMAILHIO,
NOJy4aeMyl0 U3 Ppa3HBIX HCTOYHUKOB (CpeACTB MaccoBOM HH(popmainuu, cetb MHTepHET u
JpyrHe);

I110. chopmMHupoBaHHOCTH YMEHMH COOMIOAATH MPaBHIIa SKOJIOTHUYECKHU 11eJIeCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaroIllel MPUPOJHON CPEAbl; YUUTHIBATH ONACHOCTh BO3JIECUCTBHUS HA YKUBBIE OPTraHU3MBI
ONPEJIETIEHHBIX BEIIECTB, TOHUMAasl CMBICII ITOKAa3aTeNs IPENEIbHON JOIMTYCTUMON KOHIEHTPALINH;

IT11. jmma  oOydarommxcs C  OTPAaHUYEHHBIMH  BO3MOMKHOCTSIMHU  37I0POBBS:
c(OPMHPOBAHHOCTh YMEHHS NMPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS
BEILECTB U XUMUYECKUX SIBIICHUN;

IT12. ans chenmblX M CHA0OBUASAIIMX OOyYaromuUXcs: CHOPMUPOBAHHOCTh YMEHUS
UCTIOJIb30BaTh penbeHO TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins ams 3anucu XuMHYeCKuX

dbopmy.



Oco0oe 3HaveHne TUCUMIIIMHA UMeeT npu popmupoBannu u passutuu OK:

OK 01. Bsibupats cmnocoObl pemeHus 3anad Npo(ecCHOHAIBHOW IeSTETbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEJICTBAa IIOHUCKA, aHAIW3a W HHTEPIpPETALUU
uHpopMannu, 1 UHPOPMAITMOHHBIE TEXHOJIOTUHU JJISi BBIMOJHEHUS 3a7ad MpoecCHOHATHLHON
JESITeIbHOCTH

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH]IC

OK 05. OcyuiecTBisTh YCTHYIO U MUCbMEHHYI0O KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM
s3pike  Poccuiickoii ®enepanii ¢ y4€TOM OCOOCHHOCTEH COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07. CopelicTBOBaTh COXPAHEHUIO OKPYKAIOWIEH Cpeibl, pecypcocOepekeHuto,
OPUMEHSATh 3HaHWS OO0 U3MEHEHUM KIuMaTa, MPUHIMIBI OEepexIIMBOro IpPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALUSX.

JINYHOCTHBIE Pe3yJIbTAThI PeAJTU3ANMHA IPOrPAMMbI BOCIIUTAHMS |

JIP 05. ChopmupoBaHHOCTE 3I0POBOTO M 0€30MacHOr0 00pasa >KU3HHU, OTBETCTBEHHOTO
OTHONICHUS K CBOEMY 370pOBbI0. [IoTpeOHOCTh B (pU3MUECKOM COBEPIIIEHCTBOBAHUU, 3aHATUAX
CIIOPTUBHO-03/I0POBUTEILHON JAEATEIbHOCTHI0. AKTUBHOE HENPUSATUE BPEIHBIX NPUBBIUEK U
UHBIX (hOpM pUYMHEHHS Bpeia GU3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO.

JIP. 07. CdhopMUpOBaHHOCTh HKOJOTHYECKOW KYIbTYphl, TOHUMAaHUE BIMSHUS
COLIMAJIbHO- JKOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBHOM cpenpl,
0CO3HaHMeE INI00ATBHOr0 XapakTepa HKOJIOTHIecKux rnpobisiem. [InanupoBanue u ocyliecTBIeHUE
JEUCTBUA B OKPYXKaIIIEH Cpele Ha OCHOBE 3HAHUs LeJIeM YCTOMYMBOIO Pa3BUTHS
4eJI0BEYECTBA.

AKTHBHOE HENPUATHE AEUCTBUN, IPUHOCSIINX BPEJ OKPY>KAIOILEH Cpele.

YMeHue - NnporHo3upoBaTh HEOJIaronpusATHbIE  3KOJOTMYECKHe HIOCIIEICTBHUS
OpeIpUHUMAEMbIX JEWCTBUH, TMpeAoTBpamiaTte HX. PacmmpeHue onbita AESITEIbHOCTU
DKOJIOTUYECKON HAIIPaBICHHOCTH.

JIP 10. T'oTOBBIN COOTBETCTBOBATh OXHUAAHUAM pabOTOAATENEH: MPOEKTHO-MBICIISIINH,
3¢ (}EeKTUBHO B3aMMOJCHCTBYIOIUN C YJ€HAMH KOMAaHJbl M COTPYAHMYAIOUIMN C JApYyrUMU
JIOABMH, OCO3HAHHO BBINOJHAIOUIMNA NpodeccuoHanbHble TpeOOBaHUS, OTBETCTBEHHBIH,
NYHKTYaJbHBIN, TUCIHUITTMHUPOBAHHBIN, TPYIOTIOOMBBIN, KPUTHUYECKU MBICISIIIUHN, HalleIeHHBIN
Ha  JIOCTWXKEHHE  TOCTaBJIEHHBIX  IIeJiei;  JIEMOHCTPUPYIOIIUMH  TpOoQecCHOHATBHYIO
JKU3HECTOUKOCTb.

JIP 11. OTkpeITBIi K TEKyIIMM M IEPCHEKTHMBHBIM H3MEHEHUSIM B MHUpPE TpyAa H
npodeccuil.

JIP 12. co3Haromuii 3HaYUMOCTh Ka4€CTBEHHOT'O BBIMIOJHEHUS TPYIOBBIX (YHKIUHN UIs
pa3BUTHUS IPEINPUITHS, OpraHU3aIUH.

JIP  13. MoTuBHUpOBaHHBIH K OCBOEHHMIO ()YHKIMOHAJIBbHO OJM3KUX  BUIOB
po(hecCHOHANBEHOM JEATEIbHOCTH, UMEIONUX 00Iue 00beKThl (YCIOBHS, LENH) TpyAa, JHO0
MHBIE CXOXKUE XapPAKTEPUCTHKH.

JIP 14. CriocoOHBII CTaBUTH Mepe CO0O0M IeNH MO0/ BOSHUKAIONINE KU3HEHHBIC 3aa4H,
no0UpaTh CocoObl PELICHUS U CPEACTBA PA3BUTHSA, B TOM YHUCIIE C UCTIOJIb30BaHUEM IHIHU(PPOBBIX
CPEICTB; COACHCTBYIONIMN MOJACPKAHUIO TPECTHXa CBOeH mpodeccuu M 00pa3oBaTEIbHOMN
OpraHu3aIuu.
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JIP 15. T'oToBeIil Kk poecCHOHATEHON KOHKYPEHIIMHM M KOHCTPYKTHBHOM peaKIuu
KPUTHUKY.

1.4. PexomMeH1yeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrPaMMbI U CIIUTLINHBI:
00s13aTeNLHOM ayTUTOPHON y4eOHOM Harpy3ku oOydaromerocs — /0 4acos,
CaMOCTOATEIILHON paboThl 00y4aromerocs — 2 yaca.

Ha
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2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJBbHON JUCITATLIAHBI

2.1. O0beM JUCHUILINHBI U BUbI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM yacoB

O0s13aTesbHAs ayIUTOpHAs ydeOHas Harpy3ka (BCero) 70
B TOM YHCIIC:

meopemuueckoe ooyuenue 32
npakmuueckue 3aHamus 38
B dopme mpakTrueckoi moAroToBkH (MpodecCHoHABHO 28
OPUEHTHUPOBAHHOE COJIEPIKAHUE )

meopemuueckoe ooyuenue 10
npakmuyecKue 3aHAmusl 18
CamocTosTenpHas pabora (Bcero) 2

THauBYTyaJIbHBIN IPOCKT (na/HeT)™*

He npedycMompeHo

[TpomexyTouHas aTTectanus B popme ouppepenyuposannozo 3awema
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2.2. TemaT4yecKHi IJIAH U COJAEPKAHNE TUCUUIIIMHBI «XUMMS»

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), Oo0bem Koawb1 JIP,
pa3/iesioB M TeM JIadopaTopHbIe U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOAYJIb (IPH HAJTUYNHT) 4yacoB ¢popmupoBaHuio
KOTOPBIX
crnoco0cTByer
3JIeMEHT
NMPOrpamMMmbl
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHHSI BellecTBa 6
Tema 1.1. Conep:xaHue yueOHOIro MaTepuaJa: 2
Crpoenne atomos 1 |CoBpemenHas Mojeib CTpoeHUs aToMa. CHMBOIMYECKUM SA3BIK XMMHMH. XHMHYECKUH 2 JIP 05, JIP 7
XUMIICCKUX S/ICMCHTOB 1 DIEMEHT. DIEKTPOHHas KOHHUrypalys aroma. Kinaccupukaius XMMUIECKHX 3JIEMEHTOB (s-,
IpHpo/ia XUMHICCKON p-, d-onmementsl). BaneHTHbIE OIEKTPOHBL. BaleHTHOCTh. DJIEKTPOHHAs NPHPOAA
CBA3N XUMHYECKON CBSI3U. DJIEKTPOOTPUIATENILHOCTh. BUIBI XMMHYECKON CBSI3U (KOBaJICHTHA,
MOHHAs, METAJUINYECKasi, BOJIOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHus
I[IpakTnyeckoe 3ansatue Ne 1. Pemenue 3ajaHuii Ha UCIOJI30BAHUE XUMUYECKON CUMBOJIUKHU U 2 JIP 05, JIP 7

Ha3BaHU COCIMHEHUH 110 HOMEHKJIATYPE MEKIYHAPOJIHOIO COI03a TEOPETUYECKON U ITPUKIIATHON
XUMUA W TPUBHAIBHBIX HA3BaHUM JJI COCTABJIEHUS XHMHUYECKHX (OpMYT JABYXaTOMHBIX
coeIMHEHUI (OKCHUIOB, CyNIb()HUI0B, TUAPUIOB U T.I.) U APYTUX HEOPraHUYECKUX COEIUHEHUHN
OTIENbHBIX Ki1accoB. IIpakTueckue 3ajaHus Ha YCTAHOBIIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB
XUMHAYECKHUX DJIEMEHTOB U MEPUOJUYECKUM MU3MEHEHHEM CBOMCTB XMMHUYECKHMX DJIEMEHTOB M MX

CO€IUHEHHUI B COOTBETCTBHUH C ITOJIOKEHHUEM HepHOﬂquCKOﬁ CHUCTCMBI.
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Tema 1.2.
[Tepuoanueckuii 3aKOH U
tabmuma /.M. MennenceBa

I IpogheccuonanvbHo opueHMmupoBarHHoe cooepiucaHue

IIpakTnyeckoe 3anaTme Ne 2. Ilepumoamueckas cucrema xumuueckux osnementoB J[.U.
MenneneeBa. Guznueckuii cmbicn [lepuoanyeckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XHMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX M CIOXHBIX BEIIECTB B
COOTBETCTBUH C TIOJIOXKEHHEM XHUMHYECKOTO JjeMeHTa B Ilepmommueckoil  cucTeMme.
MupoBo33peHueckoe U HayyHoe 3HaudeHue Ilepmommueckoro 3akoHa JI.MI. Menneneesa.
[Iporno3er JI.1. Menaeneea. OTKpbITHE HOBBIX XMMUUYECKUX JIEMEHTOB.

Pemienne  NPakTUKO-OPUEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUW HAa  XapaKTepHU3alUIo
X UMHUYECKHX 2JIEMEHTOB «MeTamnaecKkue / HEMETAJNIMYECKHE CBOIiCTBa,
PIIEKTPOOTPUIIATEIIBHOCTh XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHM C HX 3JICKTPOHHBIM
CTPOCHHEM U TIOJIO)KCHHEM B IEPUOAMYECKON CHCTeMe XUMHUYecKux djeMeHtoB J[.H.
MenaemeeBa»

JIP 05, JIP 7

Pa3nes 2. Xumndeckue peakinuu
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Tema 2.1.
THIIBI XUMHYECKUX
peaxkuun

Conep:xaHue yueOHOIro MaTepuasa:

1 KJ'IaCCI/I(bI/IKaI_[I/IH H TUIIBI XHUMHWYCCKHUX peaxunﬁ C Y4aCTHEM HCOPTaHHWYCCKUX BCIICCTB.
CocraBieHue ypaBHeHI/Iﬁ peaKI_II/Iﬁ COCAUHCHUA, PA3JTI0KCHUA, 3aMCIICHUA, O6M€Ha, B T.4.
pCaKHI/Iﬁ ropc€Hus, OKHCJICHUA-BOCCTAHOBJICHUA. ypaBHeHI/IH OKHUCJICHUSA-BOCCTAaHOBJICHHA.
CreneHb oOkuciaeHHA. OKHCIUTENs, M BoccTaHOBHUTENL. CocTaBlICHHE U YpaBHHBAHUC
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/IfI METOJA0M SJICKTPOHHOI'O OanaHca.
OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCakiunu B Npupoac, IMMponu3BOACTBECHHBIX MPOLECCaX U
PKU3HCACATCIbHOCTH OPraHn3MOB

JIP 05, JIP 7

IlpakTuyeckoe 3ausitue Ne 3. KonudecTBeHHble OTHOIIEHHS B XUMHUU. (OCHOBHBIE
KOJJMYECTBEHHBIE 3aKOHbI B XUMHUH U PACUEThl IO YPABHEHUSAM XUMUUYECKHX peakiuil. Moib Kak|
eMHMIIA KOJIMYecTBa BellecTBa. MomsipHas Macca. 3aKOHbI COXPaHEHHsI MacChl U SHEPTUU. 3aKOH
ABorazipo. MounspHslii 00beM ra3oB. OTHOCUTENbHAS TIIOTHOCTh Ta30B. PacyeTsl mo ypaBHEHUSIM
XUMHUYECKUX PpEaKIMil C HCIOJIb30BAaHMEM MAacChl, oObeMa (HOpMalbHBIE YCIOBUSI) Ta30B,
KOJIMYECTBA BEUIECTBA

JIP 05, JIP 7

Tema 2.2.
DNEKTPONUTHYECKAs
JTUCCOITHAITASA U MOHHBIN
oOMeH

Coaep:xanue y4eOHOro MaTepuaJia;

(ep]

1 [Teopust »>neKTPONUTHYECKOM aucconuanuu. MoHBI. DIEKTPOIMUTHI, HEIIEKTPOIUTHI.
Peakunn noHHOro oOMeHa. CocTaBiieHre peakliiii HOHHOTO 0OMeHa MyTeM COCTaBJICHHS UX
[OJIHBIX U COKPAILlEHHBIX MOHHBIX ypaBHEHMU. KHCIOTHO-OCHOBHBIE peakuMu. 3aJaHus HA
COCTABJICHUE MOHHBIX PEAKIUI

JIP 05, JIP 7

IpakTnuyeckoe 3ansatue Ne 4. JlaGoparopnas pabGotra «Tulbl XHMHYECKHX pPEaKLUii».

VccnenoBanne THNOB (1O COCTaBy M KOJMYECTBY HCXOAHBIX M 0Opa3yrONIMXCS BEIIECTB) U

JIP 05, JIP 7
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MPU3HAKOB XUMHUYECKUX peakinuid. [IpoBegeHne peaknnii HOHHOTO OOMEHa, OTNpeeIeHue CpeIbl
BOJIHBIX PACTBOPOB. 3a/IaHKs HA COCTABJICHUE MOHHBIX PEaKIUi

IIpakTudeckoe 3anaTue Ne 5. KontpoasHas padora 1mo Teme CTpoeHHe BEIIeCTBA U XUMUYECKHE
peakiumn

JIP 05, JIP 7

Paznea 3. CTpoeHne U CBOIiCTBA HEOPTraHM4YECKMX BelleCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Copepxxanue y4eOHOIro MaTepuaJa;

SN

1 [Ipeamer nHeopranudyeckoir xumun. Knaccupukaius Heopranndeckux Beniects. [IpocTeie u
ciI0)kHble BemiecTBa. (OCHOBHBIE KIIACChl CJIOXHBIX BEHIECTB (OKCUABI, TI'MIPOKCUbI,
KHCIIOTBI, COJM). B3auMOCBA3b HEOPraHMYECKMX BEIECTB. ArperaTHble COCTOSHUS
BemiecTBa. Kpucramnnueckue U amMop@Hble BemiecTBa. THUIBI KPUCTAIMUECKUX PELIETOK
(aToMHasi, MOJIKYJIIpHAsi, MOHHAs, METAJTMUECKas). 3aBUCUMOCTh (PU3UYECKUX CBOICTB
BELICCTBA OT THUIA KPUCTAUIMYECKOM PEIIETKU. 3aBUCUMOCTb XUMHUYECKOW AKTUBHOCTU
BEILECTB OT BUJA XUMHUYECKOM CBSI3M M THIIA KPUCTAUIMYECKOW pemeTku. lIpuunHsl
MHOr000pa3usi BeLECTB

N

JIP 05, JIP 7

IpakTnyeckoe 3anaTHe Ne 6. HomeHnknarypa HeopraHMYeCKMX BEIIECTB: HA3BaHUE BEUIECTBA
MCXO/ M3 UX XUMHUYECKOM (OpMyNbl WM COCTABICHHE XUMHUYECKOM (OpPMyNbl UCXOAS M3
Ha3BaHUs BemlecTBa 1o mexayHapoanon (MIOITAK) nnu TpuBnanbHONM HOMEHKIIATYPE.

Perienue mpakTUYECKUX 3a/laHUil [0 Kiaccu(UKalui, HOMEHKIAType U XUMHUYECKUM (popmynam
HEOPTraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB (YrapHBIN I'a3, YIIEKHUCIBIN Ta3, aMMHUaK, TalieHas
M3BECTh, HEralleHas W3BECTb, NMUThEBAs COAAa M JPYTUX): Ha3blBaTh U COCTABIATH (HOPMYIIBI
XMMHYECKHX BEIIECTB, OMNPEIENATh IPHHAUICKHOCTh K Kiaccy. VICTOUHMKM XUMHYECKOU
uHpopManuu (CpeacTB MaccoBOi nHpopmanuu, cetb UnTepHet u npyrue). I[louck unpopmannn
10 Ha3BaHUAM, HACHTHPHUKATOPAM, CTPYKTYPHBIM OpMyIaM

JIP 05, JIP 7

Tema 3.2.
DU3HKO-XUMHYECKIE
CBOMCTBA HEOPraHUYECKUX
BCIIIECTB

Copepxxanue y4eOHOIro MaTepuaJa;

oo

1 lpogheccuonanvro opuenmuposantoe cooepiicarue

Metamnsl. O0mue Gu3ndeckue U XUMHUYECKHe CBOMCTBa MeTauioB. CrOocOObI MONTyYeHHSI.
3HaueHUE METAUIOB W HEMETaUIOB B TMPHUPOJAEC M IKU3HEACITCILHOCTH 4YeEJIOBEKa U
oprann3MoB. Kopposwsi MeTayuioB: BHIBI KOPPO3HH, CIOCOOBI 3allUThl METAIOB OT
KOPpO3HHU

JIP 05, JIP 7
JIP 10-15

2 [IIpogheccuonanvrho opueHmupo8anHoe co0eplIcarue
Hemeramnel. OOmme Quisnueckue W XUMHUYECKHE CBOWMCTBA HEMETALIOB. [HNMUYHBIC
cBoiictBa HemetauioB IV— VII rpynn. Krnaccudukanus v HOMEHKJIATypa COEIMHEHUH|

HeMeTaJ10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B PUPOJIE

JIP 05, JIP 7
JIP 10-15
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3 llpogeccuonanvro opuenmuposanmoe cooepaircanue

XVMMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEHIECTB (OKCHJOB,
THJIPOKCUIIOB, KUCIIOT, COJEW W Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB TPOCTHIX
BCIICCTB, BOJOPOIHBIX COSMHEHHIA, BHICIINX OKCHJIOB M THAPOKCHIOB

JIP 05, JIP 7
JIP 10-15

[Ipogheccuonanvno opuenmuposannoe cooepicanue

IIpakTnyeckoe 3anaThe Ne 7. CocraBieHUE YpaBHEHUH XMMHUYECKUX PEaKLUH C ydacTHEM
[IPOCTBIX U CJIOXKHBIX HEOPraHWYECKHUX BEILECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAaJIOB,
HEMETAJIOB M aM(OTEpHBIX JIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAHUH W aM(pOTEPHBIX
TUAPOKCUAOB; HEOPraHMYECKUX COJIEH, XAapaKTEPU3YIOIIUX HMX CBOWCTBA. PenieHue NpakTUKO-
OPHEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha CBOMCTBA, COCTaB, MOJy4YEeHHE M O€30MacHOE
MCIIOJIb30BAaHUE BAXKHEHWIIMX HEOPraHWYECKUX BELIECTB B OBITY M NMPAKTHUECKOW AEATeIbHOCTH
YEIIOBEKA.

JIP 05, JIP 7
JIP 10-15

Tema 3.3.
Nnentudukanus
HEOPraHMYECKUX BEIIECTB

Coaep:xaHue y4eOHOro MarepuaJa:

[IpogheccuonanbHo OpUeHMUPOBAHHOE COOEPHCAHUE

IIpakTuyeckoe 3anaTtue Ne 8. JlabGoparopnas pabGota «pentuduxanuss HeoOpraHMYECKHX
BElLIECTBY. PelleHne HKCIEepUMEHTaJIbHBIX 33Jad MO0 XUMHYECKUM CBOICTBaAM METaUIOB U
HEMETAIJIOB, MO0 PACTIO3HABAHUIO U MOTYYSHHUIO COSAMHEHHI METANIOB U HEMETAIIJIOB.

M nenTuduKanysi HOOPraHM4eCKUX BEIIECTB C CMOIb30BAaHUEM MX (PU3UKO-XHUMUYECKUX CBOHCTB,
XapaKTepHBIX KadeCTBEHHbIX peakiuil. KauecTBeHHBble peakuuu Ha cyinbdar-, kapOoHaT- H
XJIOpUJI-aHUOHBI, HA KATUOH aMMOHHSI.

N |

JIP 05, JIP 7
JIP 10-15

IpakTnueckue 3anaTHss Ne 9. KontponbHas paGora mo Teme CBoilcTBa HEOpraHMYECKHX
BEILIECTB

JIP 05, JIP 7

Pasnes 4. CTpoeHue U CBOMCTBA OPraHMYeCKHUX BEIIECTB

24

Tema 4.1.
Knaccudukanus, cTpoeHue
¥ HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Conep:xaHue yueOHOro MaTepuaJa:

o

1 [losBneHue u pa3BUTUE OPraHUYECKOW XMMHUM Kak Hayku. [Ipeamer opraHMYecKON XMMHUU.
MecTo ¥ 3HaYCHUE OPraHMYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHYECKOE CTPOCHHE KaK IOPSANOK COEAUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX
BAJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUH XUMHYECKOTO CTPOEHUs OpPraHWYECKHX
coenquHeHnil A.M. bytnepoBa. YTiaepoaHblil CKENET OpraHMuecKON MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUsI MOJIEKY. M30MepHst 1 n30MEPBI.

[Tousitue o GpyHkIMoHanbHOM rpynne. Pagukan. [TpuHuns! kiaccupuKauy OpraHMyecKmx
coeTMHEHUN. MexXayHapoiHass HOMEHKJIaTypa U MPUHLHUIBI HOMEHKIIATYPbl OpTaHUYECKHUX
coequHenuil. IlonsTHe 00 a30TCOAEPKAIIMX COEJUHEHUSAX, OMOJOTHYECKH AaKTHUBHBIX|
BelecTBax (yrieBojax, >KuUpax, Oelkax U Jp.), BBICOKOMOJEKYISPHBIX COETUHEHHSIX
(MOHOMED, MOTUMEp, CTPYKTYPHOE 3BEHO).

N

JIP 05, JIP 7
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IIpakTnyeckoe 3ansitue Ne 10. Homenkiarypa opraHM4eCKUX COCAMHEHUM OTAECIBHBIX KJIACCOB
(HachIICHHBIE, HEHACHIIIEHHBIE U apOMATHYECKUE YIIIEBOAOPOAbI, CIIUPTHI, (DEHOIIBI, albIETUIH,
KETOHBI, KapOOHOBBIE KHCIOTHI U Ap.) CocTaBlieHHE MOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX
(dopMynT OpraHMYECKMX BEIIECTB OTIENbHBIX KJIACCOB, WCHONB3ysd WX Ha3BaHUS IO
CUCTEeMAaTUYECKOM M TPUBUAIBHOM HOMEHKIIAType (STWJIEH, aleTWIeH, TJIUIepuH, (¢GeHol,
(dopmanbaerun, yKCycHas KUCIOTa, TTUIMH). Pacdersl mpocTteiimieir (GopMyiasl OpraHU4ecKoi
MOJIEKYJIbl, UCXOJIsl U3 3JIEMEHTHOI'0 cocTaBa (B %).

JIP 05, JIP 7

Tema 4.2.
CBoiicTBa OpraHUYECKUX
COEMHEHHI

Copepxxanue y4eOHOIro MaTepuaJa;

12

1 | ®usuko-xMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHHUH  OTAENbHBIX  KJIACCOB
(ocobeHHOCTH KiIacCU(UKAIIMM U HOMEHKJIATYPbl BHYTPH KJIAacca; TOMOJOTHUYECKHI Psii U
oOmiass Qopmyina; nzomepusi; (usnyeckue CBONCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOB]
[10JIy4EHUs):

— IpeJeNbHbIe YIJIEBOAOPOAbI (aJIKaHbl M IUKJIOAJIKaHbl). ['opeHre MeTaHa Kak OAMH U3
OCHOBHBIX HMCTOYHHMKOB T€IUIa B IPOMBIIUIEHHOCTH U ObITy. CBOMCTBa HNPHUPOAHBIX
YTJI€BOAOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHNUE AJIKAaHOB;

— HEeINpeAeibHble (AJKEHbI, AJIKUHBl M aJIKaJWEHbl) M apOMaTHYECKHE YIJIEBOJOPO/bI.
["'opeHue aneTwieHa KaKk UCTOYHUK BBICOKOTEMIIEPATYpHOI'O IUIAMEHH JUIsl CBAPKU U PE3KH
METAJLIOB.

JIP 05, JIP 7

2 |OuU3NKO-XMMHYECKHE CBOICTBA OpraHMYeCcKUX COEIWHEHUN  OTIENbHBIX  KIJIACCOB
(ocoOeHHOCTH KJIacCHU(PUKAMKU M HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJOTHYECKUH psia U
oOmast Gopmyna; uzomepus; (U3MUECKHE CBOWCTBA; XMMHUYECKHE CBOICTBA; CHOCOOBI
[OJTyYEHUs):

— KUCJIOPOJCOJEpIKAIINE COSTUHEHUS (CIUPTHI U (PEHOIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI,
QIbJACTUIIBI U KETOHBI, KUPBI, yriaeBoiabl). [IpakThueckoe MpUMEHEHUE STUIICHTJIMKOJIS,
runepuHa, ¢enona. [Ipumenenue Qopmanpiaeruaa, aneTanbIeruia, YKCYCHOW KHCIOTHI.
MpuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIMEe CBOMCTBA MbLIA.

JIP 05, JIP 7

3 |OU3UMKO-XMMHMYECKHE CBOWCTBA OpPraHMYECKMX COEAMHEHMH  OTIENbHBIX  KJIACCOB
(oco0eHHOCTH KJIacCHU(PUKAIMU M HOMEHKJIATYpbl BHYTPU KJlacca; FOMOJIOTHUECKUN psii U
oOmiass Qopmyna; nzomepusi; (puU3MUYECKHEe CBONCTBA; XWMHYECKHE CBOMCTBA; CHOCOOBI
MOJTy4eHUs):

— a30TcoAepIKallie coelMHEHHs] (AMUHBI 1 aMUHOKHUCIIOTHI, OeKkH). BriIcOKOMOTNIEKysipHbIE
coequHEHUs (CHMHTEeTMYEeCKHMe M  OHOJIOTMYECKU-aKTUBHbIE). MoHomep, moimMmep,
CTpYKTypHOEe 3BeHO. llonmmepusanms STWiIEHAa Kak OCHOBHOE HAalpaBIEHUE €ro
MICTIOJIb30BaHUS.

['eHeTHYECKas CBA3b MCIKAY KiIaCCaMU OPraHUYCCKUX COCIUHEHMI.

JIP 05, JIP 7

17




IIpakTnyeckoe 3ansitue Ne 11. CBoiicTBa OpraHMYECKUX COCIMHEHUN OTAEJIBHBIX KIJIACCOB
(TpuBHANBHAS M MEXKIYHAPOJHAS HOMEHKIATYpa, XUMUYECKUE CBOMCTBA, CIIOCOOBI TOMyUYEHUSs):
npeaeibHble (IKaHbl W IMKJIOAJTKAHBI), HENpeneabHbIC (QJIKCHBI, AJIKWHBI W AIKaIUCHBI) U
ApPOMAaTUYECKHUE YTIIEBOIOPO/IbI, CIIUPTH M (HDEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, adbIerH/Ibl
M KCETOHbI, aMHHBI W aMHHOKHCIJIOTHI, BBICOKOMOJICKYJIIPHBIE COCIWHCHHs. 3agaHus Ha
COCTABJICHUEC ypaBHeHI/Iﬁ XUMHUYCCKUX pealcunﬁ C y‘-IaCTI/IeM OpI‘aHI/I‘-IeCKI/IX BCIICCTB HaA|
OCHOBaHWH UX COCTaBa U CTPOCHHMS

JIP 05, JIP 7

IIpakTnyeckoe 3ansitue Ne 12. CocraBieHue cXeM peakuuil (B TOM 4uCIIE 110 IPEJI0KEHHBIM
[IeM0YKaM MPEBPALCHUH), XapaKTepU3YIOLIUX XUMUYECKHE CBOMCTBA OPraHMUYECKUX COCIUHEHUI
OTJENBHBIX KJACCOB, CIOCOOBI MX TMOJYYCHHS M Ha3BaHHE OPraHMYECKUX COCIUHEHHH 110
TPUBMAIBHON MM MEXIYHApOJHOM CHUCTEeMaTHYeCKOM HOMEHKJaTrype. PelieHue mNpakTHKO-
OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha CBOICTBA OPraHMYECKUX COCAMHEHUN OTAENbHBIX
KJIaCCOB

JIP 05, JIP 7

[IpogheccuonanbHO OpUEeHMUPOBAHHOE COOEPHCAHUE

IIpakTuyeckoe 3ausaTue Ne 13. JlaGopatopHas padora «IIpeBpareHuss OpraHMYECKUX BEIIECTB
npu HarpeBaHum». llomyueHue 3TuiIeHAa U U3y4YEHHE €ro CBOWCTB. MojenupoBaHHe MOJIEKYNI U
XUMHYECKHX MPEeBpaIICHUIl HA PUMEpe dTaHa, STUJICHA, alleTUIIeHa U JIp.

JIP 05, JIP 7
JIP 10-15

Tema 4.3.
WNnentuduxanms
OpPraHUYECKUX BEIIECTB,
UX 3HaUYCHHUE U
MIPUMEHEHHE B OBITOBOM U
MIPOU3BOJICTBEHHOU
JIeITEILHOCTH YeJIOBEKa

Conep:xaHue y4eOHOTro MaTepuaJa:

1 |buoopranuueckue coenuHeHus. IIpuMeHeHne u OuoNOrHYecKkas pojb YIJIEBOJIOB.
OkucieHne YriieBOJAOB — MCTOYHMK 3HEPIMM JKUBBIX OpraHu3MoB. O0iacTé NMPUMEHEHHUS
aMHUHOKUCIOT. [IpeBpaiieHuss OenkoB MNUIIM B oOpraHusMe. buosnoruueckue QyHKIUH
OenkoB. buonornueckue pyHkuuM xUpoB. Poab opraHrnueckoil XMMHUM B PELIEHUH TIpoOsieM
NHIIEBOI 6€30MaCHOCTH

JIP 05, JIP 7

2 [Pomp opraHmYeckoil XMMHHM B pEIICHHH NpoOJeM HHEpreTudyeckoil 0e30macHOCTH, B
PasBUTMM MEIUIMHBI, CO3JaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHKOB JHEPIUY
(ampTEepHATUBHbIE MCTOYHUKU 3HEpruu). OMacHOCTb BO3JEHCTBUS HA >KMBBIE OPTraHU3MBbI
OpraHMYeCKHUX BEIIECTB OTAEIbHBIX KJIACCOB  (YIJIEBOJOPOJBI, CHHUPTHI, (EHOIBI,
XJIOPOPTAaHUYECKHE TPOM3BOJHBIC, AalbACTHABI W Jp.), CMBICI MOKa3aTelsl TpeaeTbHO
JTOITYCTUMON KOHIIEHTPAIIH

JIP 05, JIP 7

[IpogheccuonanbHo opueHmuposanHoe cooepicanue

IpakTnuyeckoe 3ansitue Ne 14. JlaGoparopHas pabota: «aeHTHUKAIMS OpraHUYECKHX
COETMHEHUIN OTHENbHBIX KiaccoB». MneHTu(ukauus OpraHMYeCKHX COEIMHEHUN OTAeNbHBIX
KJaccoB (Ha NpUMEpe albAErHI0B, KpaxMmala, YKCYCHOW KHCIOTbI, O€JIKOB H T.I.) ¢C
MCIIOJIb30BaHUEM HX (PU3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAaue€CTBEHHBIX PpPEaKIIMM.

I[eHaTypauHﬁ Ocika Ipnu  HarpcBaHUMU. I_[BeTHLIC pCaKknuu OcnkoB. Bo3HUKHOBeHHE

JIP 05, JIP 7
JIP 10-15
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QHAJIMTUYECKOI'0 CUTHaJla C TOYKH 3pEHUs] XUMHUYECKUX IIPOLECCOB IPU NPOTEKAHUU
KAUeCTBCHHOW PEaKIMH, IO3BOJISIONICH HICHTU(DUIIMPOBATh TPEUIOKCHHBIE OPTaHUYECKUE
BEILIECTBA

IlpakTuyeckoe 3ansaTue Ne 15. Kourtposbhnas pabora no Tteme CTpyKTypa M CBOMNCTBa
OpraHUYECKUX BEIIECTB

JIP 05, JIP 7

Pa3nena 5. Kunernueckue

U TEPMOAUHAMUICCKUE 3AKOHOMECPHOCTH IMPOTCKAHUA XHMHYCCKUX peakunﬁ

SN

Tema 5.1.
CKOpOCTh XMMHUYECKUX
peaKkuuid.
XUMHUYECKOE PABHOBECHE

Conep:kaHue y4eOHOI0o MaTepHuaJa:

o

1 |CkopocTb peakuuu, €e 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPHPOIBI pEarupyroIinXx|
BEILICCTB, KOHIICHTPAILIMH PEArnpYIOIIUX BEIIECTB, TEMIEPATyphl U IJIOMAAN PEAKIIMOHHOMN
MoBepXHOCTH. TeruioBble 3()(EKThl XUMHUYECKHX peakuui. DK30- W DHIOTEPMUYECKHE,
peakuuu. OOparuMocTh peakuui. XHMHUYECKOE paBHOBECHE M €ro CMEIEHHE 0[]
NeicTBUEM DPa3MYHBIX (DAKTOpOB (KOHIIEHTpAIMsl PEareHTOB WJIM TMPOAYKTOB pPEaKIIUH,
NaBIICHUE, TeMIIepaTypa) IJIsl CO3/IaHHsI ONTHMAIBHBIX YCIOBHH NPOTEKAHHS XUMHYECKUX
npoueccos. [Ipunnun Jle Hlatense

JIP 05, JIP 7

[Ipogheccuonanvro opuenmuposanHoe cooepicanue

IIpakTuyeckoe 3ansiTue Ne 16. PemieHue nmpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha aHAIU3
(akTOpOB, BIUAIOIIMX HAa HM3MEHEHHE CKOPOCTH XUMMUYECKOW peakiud, B T.4. C IO3HULUH
PKOJIOTMYECKU 11€71€cOo00pa3HOro IMOBEIEHUS B OBITY M TPYIOBOM JEATENBHOCTH B LENSIX
COXPAHEHHs CBOETO 3J0pPOBbSl M OKpPY)KAIOLIEH MPUPOAHOM cpenbl. PelieHune NpakTUKO-
OpPUEHTHPOBAaHHBIX 33JaHWi Ha mpuMeHeHne npuHouna Jle-llaTtense I Haxo0XJIECHHUs
HalpaBJIeHUs] CMELCHUs paBHOBECUS XMMHUYECKOI peakiuy M aHaiu3 (akTOpOB, BIMAIONIUX HA
CMENIEHNE XMMUYECKOTO PABHOBECUS

JIP 05, JIP 7
JIP 10-15

Pa3nes 6. PacTBopsl

o

Tema 6.1.
[TonsiTue o pacTBOpax

Copepxxanue y4yeOHOIro MaTepuaJa;

o

1 lpogheccuonanvro opuenmuposantnoe cooepaicarue

PacTBopeHne kak (u3ukKo-xuMudeckuid mponecc. PactBopbl. CrocoObl NMPHUTrOTOBIIEHUS]
ppacTBopoB. PacTtBoprMocTh. MaccoBast 1oJ1si pacTBOpeHHOTO BemiecTBa. CMBICIT ITOKa3aTells]
[peeNbHO JIOMYCTUMONW KOHLEHTpAIlMM U €ro MCIOJIb30BaHME B OLEHKE IKOJIOTHYECKOM
Oe3omacHocTH. [IpaBuiia 3KOJOrMYEeCcKH 1eIeco00pa3HOro MOBEACHUS B OBITY M TPYIOBOMN
NEeSITEIbHOCTH B LENAX COXPAHEHHsI CBOETO 3/I0POBbsI U OKPY)KAIOLIEH MPUPOAHOMN Cpeibl;
OTTaCHOCTH BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBI OTIPEICIICHHBIX BEIIECTB.

Penienne mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PacTBOPHI, UCIIOIb3yEMbIE B

OBITOBOM W TTPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA

JIP 05, JIP 7
JIP 10-15
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Tema 6.2. IIpogheccuonanorho opueHmuposanHoe cooepicarue JIP 05, JIP 7
Hccnenosanue coiictB [[Ipakrtuyeckoe 3ansaTme Ne 17. JlaGopatopHas pabGota «llpuroroBiieHue pacTBOPOBY. 2 JIP 10-15
pacTBOpOB [IpuroroBieHre pacTBOPOB 3adaHHOM (MaccoBOM, %) KOHUEHTpauuu (C MPaKTHUKO-
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemienue 3a/1a4 Ha IPUTOTOBJIIEHUE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM e TEJIbHOCTH YeJI0BeKa 6
Tema 7.1 Conep:kaHue y4eOHOT0 MaTepuaJia 6
Xumus B ObITY U 1 llpogheccuonanvro opuenmuposantoe cooepaicarue 2 JIP 05, JIP 7
IIPOU3BOJICTBEHHOU Hogelimme TOCTHKEHUS XUMUYECKOM HAYKH M XUMHUYECKOM TEXHOJIOTMM. Poilb Xumuu B JIP 10-15
NeSITEIbHOCTH YeJIOBEKa 00ECIIEYeHUN SKOJIOTMYECKOH, 3HEPreTMYecKod M MHUIIeBOM 0e30M1acCHOCTH, Ppa3BUTHH
MenuuuHbl. [IpaBuna moucka M aHauu3a XUMMYECKOW HMH(OpPMALUMM U3 Pa3JIMYHBIX
MCTOYHUKOB (Hay4yHas W y4eOHO-HAy4Has JIMTEpaTypa, CPeICTBa MacCOBOW WH(pOpMaluy,
ceTb VIHTEpHET)
I IpogheccuonanvbHo opuUeHMUpPoOBaHHoe CoOepI’caHue 2 JIP 05, JIP 7
IIpakTuyeckoe 3ansitue Ne 18. [louck u aHanu3 kelicoB 0 IPUMEHEHUN XUMHUYECKUX BEILECTB U JIP 10-15
TEXHOJIOTUH ¢ ydyeroM Oynyuied HpoQeccHOoHaIbHOM JEesATeIbHOCTH IO TeMaM: BaKHEHIIHE
CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKLHMOHHBIE MaTepuaybl, KpacKH, CTEKJIO, KepamHKa,
MaTepHabl A JICKTPOHMKH, HaHOMaTepHalibl, TEKCTUJIbHBIC BOJIOKHA, MCTOYHUKH SHEPIHH,
OpraHMyYeCcKre U MUHepaIbHble y100pEHMs], IEKapCTBEHHbIE BEIIECTBA, OBITOBASI XUMHUSL.
IIpogheccuonanbho opueHmupo8anHoe cooepiIcarue 2 JIP 05, JIP 7
IMpakTuyeckoe 3ansaTue Ne 19. 3amura: [IpeacraBnenue pe3ynbTaToB pelieHus: KecoB B opme JIP 10-15
MUHU-I0KJIa/1a ¢ IPE3EHTalnen
CamocrosiTesibHast pabora 2
Bcero: 72

20




3. VCJIOBUSI PEAJIM3ALIUM TIPOT'PAMMBbI OBILIEOBPA3OBATEJIBHOM
JUCHUIINHBI

3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecrevyeHn 0

OcBoeHne mporpaMMmbl  00IIE0OPa30BATEIBLHOM YYEOHOW JUCHUTUIMHBI  «XHUMUS)
IpeJrnoiaraeT Hajluuue B MpodeccHoHalbHOM 00pa3oBaTeIbHONW OpraHHU3aliH, peain3youeit
o0pa3oBaTelbHYI0 IIpOrpaMMy cpefHero obmiero odpazoBanus B mpezenax ocBoeHus OITOIT
CIIO na 6a3e 0CHOBHOTO 001Iero 00pa3oBaHMs, CIEIUATM3UPOBAHHOTO y4eOHOro KaOuHeTa, B
KOTOPOM HUMEETCSI BO3MOXXHOCTh OO0€CIeuuTh CBOOOJHBIA AocTynl B HMHTepHET BO Bpems
y4eOHOTO 3aHITHS U B TIEPHOJ] BHEYICOHOU JIEATEITHPHOCTH 00yJarOIIIHXCSI.

Jlnist peanu3aniuyl MPOrpaMMbl TUCIMITIMHBI JOIDKHBI OBITH MPEyCMOTPEHBI CIEIYIOIINE
CHelHaNbHbIe TOMEHICHUS: Y4YeOHBIH KaOWHET XHMHUM W/HMIM Y4eOHOH XHUMHYECKOU
nabopaTopuu.

OO6opynoBanne yueOHOro KabuHeTa (HarJIsIHbIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIiell MOJIEKYJ, MOJENU KPUCTAIIMYECKUX PEHIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIIMM IOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ M MHHEpaloB, Tabmuia
MenneneeBa, yueOHbie GuibMbl, HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCIHPOHM3BEIACHUS
3ByKa, NPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C OJKPAHOM, MYJIbTHMEIUIHAs JOCKa, yKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUM.

O6opynoBanue J1adopaTopum U padounx MecT JadOPAaTOPUM: MEH3YPKH, MMHUIIETKH-
KaIleJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYMbl, IPEIMETHbIE U MOKPOBHBIE CTEKJA, MJIAHIIETHI
JUISL KamnelbHBIX peakiuii, ¢umbTpoBaibHas Oymara, MPOMBIBATIKU, CTEKISIHHBIE MPOOMPKH,
pEe3UHOBBIE MPOOKH, (HOHAPHKH, HAOOP PEAKTUBOB, CTEKJISHHbIE MaJOYKH, IITATUBBI IS
IpoOUPOK; MEPHBIE IIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BODOHKHU JEIUTENbHbIC IMINHAPUIECKHE
(50-100 mu1), cTynKM ¢ mecTHKOM, (apopoBbIie YalIKH, MHHIETHI, (GUIBTPHI OyMaKHbIe, BaTa,
MapJs, YacoBBIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OpPAaTOpHBIE INTATHBBI, CIUPTOBBIE TOPENKH,
CIUYKH, IpUOOp Ui MOTYYEHHs Ta30B (MM MpOoOHpKa C Ta300TBOJHON TpyOKOIt), AepKaTenn
JUTSE TPOOUPOK, CKIISTHKH JUIS XpaHEHHs PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mmarenaw; NUHLIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMephl), MEPHbIE
npobupku (Ha 10-20 mm) u Mepble konOwr (25, 50, 100 u 200 mm), BoasHas OaHs (WU
TEPMOCTAT), CTEKJISHHBIE MAJIOYKM; KOHUYECKHe KonObl ans TtutpoBanus (50 m 100 mo);
UH/IMKATOpHBIE TOJOCKUM [uid onpeaeneHus pH W cTaHgapTHas MHIUKATOpHAs IIKaa;
YHUBEpCaJIbHBIN MHIUKATOP; nuneTkH Ha 1, 10, 50 mu (uau no3aropsl Ha 1, 5 u 10 min), GropeTku
JUISl TATPOBAHUSA, MeauIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTtopHbie W/UU aHATTUTUYECKHE
Bechl, pH-MeTpsI, cymmuibHbIN 1Kad, U ap. 1abopaTopHOE 000PYIO0BaHUE.

3.2. UndopmanuonHoe odecreyeHne peajsn3anuu NporpamMmmel

1. na peanuzanuu mporpammbl OMOIUMOTEUHBIH (OHA 00pa30BaTENbHON OpraHU3alvuu
JIOJKEH UMETD TeYaTHbIe W/UJIH 3JICKTPOHHBIE 00pa3oBaTelbHble M HHPOPMAITMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JUISI HCIIONB30BaHMS B 00pa3oBaTeNbLHOM MpoIlecce, HE CTapiie 5 Jer ¢
MOMCHTA U3JaHUs.

2. PexomeHnmyemple TieuaTHbIE W3JaHUS 10 peaau3amuu  o0Ieo0pa3oBaTeIbHOMN
JTUCIUTITMHBI IPEJICTABIICHBI B METOJIMYECKUX PEKOMEHIAITUAX TI0 OPTaHU3aIluu O0yICHHUS.
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3.2. UnpopmanmonHoe obecneyeHne peaau3anun NporpaMmmbl

OchosHble UCTOYHUKU:

1. labpuensu, O. C. Xumusa. 11 kmacc (6a30Bwiii ypoBenb): yueObnuk / O. C.
I"abpuensn, U. I'. Octpoymos, C. A. Cnaaxos. — 5-e u3n., crep. — Mocksa: IIpocsemenue, 2023.
— 127, [1] c.: wmn. — ISBN 978-5-09-103623-7. — Tekcr: »snektponHbii. — URL:
https://znanium.com/catalog/product/2089904

2. lNabpuensu, O. C. Xumus: 10-ii kmacc (6a3oBwlid ypoBeHb): yueOHuk / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CnankoB. — 5-¢ u3f., crep. — Mocksa: [Ipocsemenue, 2023.
— 128 c¢.: wmn. - ISBN 978-5-09-107222-8. — Texkcr: onekrponnbii. — URL:
https://znanium.com/catalog/product/2089902

3. Kypun, A. A. Xumus. 10-11 knacc. ba3oBelit ypoBens : yueOnuk / A. A. XypuH.
— 3-e u3n. — Mockga : M3narensctBo «IIpocBemenue», 2022. — 179 c. — ISBN 978-5-09-101654-
3. — Texkcrt : anexTponnsiii. — URL: https://znanium.ru/catalog/product/2090092

4. Kypun, A. A. Xumus. 10-11 knacc. ba3oBsiii ypoBens : yueOHuk / A. A. XKypus.
— Mocksa : U3narensctBo «IIpocBemenuey, 2022, — 176 c. — ISBN 978-5-09-099535-1. — Tekct
: anexktpounsiid. — URL: https://znanium.ru/catalog/product/1928204

JlononnumenvHvle UCMOUHUKU!

1. Pymsutuc, I'. E. Xumus. 10 xnacc. ba3osiit ypoBens: yueOnuk / I'. E. Pynsutuc, ©. I'.
Oenpaman. — 9-¢ u3a. — Mocksa: M3narensctBo «IlpocBemenuey, 2022. — 224 ¢. — ISBN 978-5-
09-099536-8. - Tekcr: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2090093

2. Pymsutuc, I'. E. Xumus. 11 knacce. ba3zoBsrit ypoBens: yueOnuk / I'. E. Pynsutuc, ©. I'.
®enbaman. — 9-e u3a. — Mocksa: U3narensctBo «lIpocsemienue», 2022. — 224 c¢. — ISBN 978-5-
09-099537-5. — Tekct: anexrponnsiii. — URL: https://znanium.com/catalog/product/2090096

Hnmepnem pecypcei.

1. https://him.1sept.ru/ «5 umy Ha ypoK XUMHUK.

2. http://www.hemi.nsu.ru/ OCHOBBI XMMUH: dJICKTPOHHBII yICOHHUK.
3. http://www.chemistry.ru/ OTkpbITbIit KOJTeK: XUMUSL.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHbI

KOHTpOJ’[L H OLCHKA pC3yJIbTaTOB OCBOCHUA AUCHUIIJIMHBI OCYIICCTBIIACTCA IMPCIIOAABATCIICM B IMPOLCCCEC NPOBCACHUSA MNPAKTHYCCKUX 3aHHTHfI,
TECTUPOBAHM, a4 TAKKE BBIIIOJIHCHUS O6y‘IaIOH_[I/IMI/IC${ HUHAUBHUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, PICCJ'IG,Z[OB&HPIIZ.

- CaMOCTOATENILHO  (hOpMYyITUpPOBATh
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJMBaTh CYIICCTBCHHBIM MpPH3HAK WM OCHOBAaHHUS I CpaBHEHWUS,
KJ1accupuKanuu U 0000IICHUS;

- ONpeAensATh IEIH JeSATeIbHOCTH,
TTOCTHOKEHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M IMTPOTHBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSIX;

- BHOCHTHh KOPPEKTHBBI B JIEATEIHHOCTh, OICHMBATH COOTBETCTBHE PE3YJIbTATOB
LeJISIM, OIICHUBATh PUCKU TIOCIICICTBHIA JCITECIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIQJIETh HABBIKAMH YYE€OHO-HCCIIEIOBATEIBCKON M MPOEKTHON JEATEILHOCTH,
HABBIKAMHU pa3peIIeHUs MpooIieM;

- BBIABIATH NPUYHMHHO-CICACTBCHHBIC CBSI3M W aKTyalM3UPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHUs, HAXOIUTh apIyMEHTBI [T I0OKa3aTeIbCTBA CBOMX

U aKTyaJIu3UpoBaTh  Mpoliemy,

3a1aBaTb MapaMEeTpbl U KPUTCPpUHU HUX

YTBEPKJICHHH, 3a7]aBaTh NapaMeTPbl U KPUTEPUH PEIICHNUS;

Pe3yabTaThl 00yueHus OO0mue JInunocTHbie | POPMBI U METOABI KOHTPOJISI
(IMYHOCTHBIE, IPeIMeTHbIE, MeTanpeAMeTHbIe) KOMIIETeHIIUH | pe3yJIbTAThI U OLIEHKHU pPe3yJIbTaToB
NMporpamMmbl 00yueHust
BOCIIUTAHUS
JIMYHOCTHBIE

JI1. B yactu Tpy10BOrO BOCIIUTAHUSA: OK 01 JIP 05, JIP 7 OllcHKa ITMCBMEHHBIX W

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HUE; JIP 10-15 |yCTHBIX OTBETOB;

- TOTOBHOCTh K AaKTUBHOHM JEATENIBHOCTH TEXHOJOTMUYECKOH U COLMaIbHOU TECTUPOBAHUE;
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMHUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO OLICHKA 3aIlllUTHl TPOEKTA
BBHITIOJHSATH TaKYIO JESTEIbHOCTD; (KOMIIBIOTEPHOI Mpe3eHTaINH;

- HHTEPEC K Pa3IuIHbIM cepam npodheCCUOHATBLHOM IS TEIIBHOCTH, OIICHKA pe3yIbTaTOB

JI2. OBnanenue yHuBEpCAIbHBIMHU Y4€OHBIMU [T03HABATEILHBIMU JICHCTBUSIMU: BBIMIOJTHEHHSI  MPaKTHYECKUX]

a) 6a30BBIC TOTUYECKHUE ICUCTBUS: OK 07 padot
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- AHAJIM3UPOBATH IMOJIYYCHHBIC B XOA€ PCHICHUA 3ajadld pE3yJIbTaTbl, KPUTHYCCKHU
OLICHUBATHb UX NOCTOBCPHOCTH, IPOTHO3UPOBATHL U3BMCHCHHEC B HOBBIX YCJIOBUSIX;

- YMCTb NEPCHOCUTH 3HAHHA B II03HABATCIBHYHO M IIPAKTUYCCKYIO obnactu
PKHU3HCACATCIIBHOCTH,

- YMCTb HHTEIPHUPOBATE 3HAHUA U3 Pa3HbIX MIPECAMETHBIX O6J'I&CTCI>1;

- BBLIBUT'aTh HOBBIC UJICH, ITPCAJIaraTb OpUTHHAJIBHLIC TOAXO0AbI U PCIICHUS

- CIIOCOOHOCTH MX MCITOJB30BaHUS B TO3HABATEIHLHOM U COLIPIaHBHOfI IMPAKTUKEC

- BJIAQJICTh HABBIKAMH TOJYYCHUS WH(POPMAIUN W3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEILHO ~ OCYIIECTBJISITH ~ TMOWCK,  aHalW3,  CHUCTEMAaTH3alUil0 |
WHTEPIPETAINIO HHPOPMAIINH Pa3THIHBIX BUJOB U (DOPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ yueToM HazHaueHUs UH(OpMaLUU U
[[eJICBOM  ayJUTOPUH, BBHIOWpAs ONTHMAIbHYO (OpMYy TIPEIACTaBICHHUS U
BHU3YaIH3aIUY;

- OICHUBATh JIOCTOBEPHOCTH, JICTUTUMHOCTH WH(POPMAIIUU, €€ COOTBETCTBHE
MPaBOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- HWCIIOJIB30BaTh CpeicTBA MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B PpEIICHHMH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OpPraHHW3al[MOHHBIX 3a/lad C
coOmo/ieHneM TpeOOBaHUN JPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHON
0C30IMacCHOCTH;

- BIIAJCTh HaBBIKAMHU PACIIO3HABAHUS W 3alIUTHl MHPOPMAIUH, UH()OPMAIIMOHHOM
0€301aCHOCTH JIMYHOCTH,

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOTIPEIEIICHUIO;

-OBJIaJICHWE HAaBBIKAMHU Y4YEOHO-MCCIEAOBATEIBCKON, MPOCKTHOM M COIMAIHHON

JI3. B o6nactu IeHHOCTU Hay4YHOTO MMO3HAHUS: OK 01

- c¢(hOpMHUPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY OK 02
YPOBHIO DPa3BUTHUSl HAyKH M OOLIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JHaJiore OK 04
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME SI3BIKOBOW W YHTATENBCKOW KYIBTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MKy JIOJbMU U IMO3HAHUS MUPA;

- OCO3HAaHHWE IICHHOCTH HAayYHOU JIEATENIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U HCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYATBHO U B TPYIIIIE;

JI4. OBnagenve yHUBEpCAIbHBIMHU YIEOHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMHU: OK 01

B) paboTa ¢ uH(popMmaIuei: OK 05

24




JICATCIIBHOCTH,

JI5. OBnanenue yHUBEpCATbHBIMI KOMMYHUKATUBHBIMHE JICHCTBUSMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- MOHUMAaTh WM HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHONW W WHIUBUAYATBHON
paboTHI;

- TpUHUAMAThL [EIH  COBMECTHOW  JIEATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJMHUPOBATh JCUCTBUS IO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICHCTBH,
pacTlpeneNnaTh POJM C YY4eTOM MHEHHH YYaCTHUKOB OOCYXKIAaTh pE3YJIbTAThI
COBMECTHOH pabOTHI;

- KOOPJIMHUPOBAThH U BHIMOJIHATH PabOTy B YCIOBUSX PEATBHOTO, BUPTYaTbLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHICCTBJIATH TO3UTHUBHOE CTPATErHMYECKOE IOBEJICHUE B  Pa3IMYHBIX
CUTYaIIUsX, IPOSBIISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM

OK 04
OK 07

JI6.0OBnaieHre YHUBEPCATBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU:

T) IPUHATHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMATH MOTHBBI W apTYMEHTBI JPYTUX JIOJCH TPU aHAIU3E PE3yJIbTaTOB
NesITeIbHOCTH;

- MPU3HABAThH CBOEC MPABO M MPABO JPYTHX JIFOACH HA ONTHOKHY;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTOTO YEIOBEKa;

OK 04
OK 07

JI7. B ob6mactu 9K0JIOTMYE€CKOTO BOCTTUTAHUSI:

- c(OpMHpPOBAaHHOCTh  DKOJIOTUYECKOW  KYNbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOAHON M COLHMAIBHOM
Cpelbl, 0OCO3HaHUE TTI00aTBHOTO XapaKkTepa KOJOTHIYECKUX podieM;

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE AECHCTBUU B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEeJIel YCTOMYMBOrO pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEMPUATUE JEUCTBUI, TPUHOCAILINX BPEIl OKPYKAIOIIEH Cpeae;

- yMEHHE TPOTHO3UPOBATH HEOIATONMPUSTHBIE HKOJOTHMYECKUE TOCIEICTBUS
MpEANPUHUMAEMBIX JEHCTBUN, TPENOTBpAlaTh UX;

- pacuIMpeHHE OMbITa AESITEIbHOCTU SKOJIOTUYECKON HANIPaBIE€HHOCTH;

- OBJIAJICHHE HaBbIKAMU Y4YEOHO-HMCCIEI0BATEIBCKON, MMPOCKTHON M COIMATHHON
e TeIbHOCTH;

OK 04
OK 07

MeTanpeamMeTrHble
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MI1. Bmamerb  CHUCTEMOM  XMMHMYECKMX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIye MOHATHS (XUMUYECKHIA SJIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKA
aTroma, S-, p-, 0-3JIeKTpOHHBIE OpPOMTAIM aTOMOB, HMOH, MOJIEKYJIa, BaJCHTHOCTbD,
PIEKTPOOTPHUIIATEIHLHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00beM, YIIIEpOAHBIM CKeJeT, PyHKIIMOHAIBHAS TPYIINA, paauKal,
M30MEepHsl, U30MEPbI, TOMOJIOTHYECKUIN PsiJl, TOMOJIOTH, YIJIEBOIOPO/IbI, KHCIOPOI- U
Q30TCO/ICpKAIINE COSAMHEHHUs, OMOJOTUYECKH aKTHBHBIC BeliecTBa (yIJIEBOIBI,
PKUPBI, OEIKH), MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIC
COCIMHECHMS, KPUCTAUIMYECKas  pelIeTKa, THIbBI  XUMHYECKHUX  pPeaKIui
(OKUCITUTEIIBHO-BOCCTAHOBUTEBHBIC, IK30-U SHIOTEPMUUECKHUE, PEAKIIM HOHHOTO
oOMEHa),  pacTBOpP,  DJJEKTPOJMTBI,  HEIJICKTPOJIUTBHI,  DJICKTPOITUTHYCCKAs]
ITUCCOIMAIUS, OKHCIUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOW peakiuH,
XUMHUYECKOE PaBHOBECHE), TCOPHUH W 3aKOHBI (TEOpHUS XHUMHUYECKOTO CTPOCHHS
oprannueckux  BemiectB  A.M. byrnepoBa, Teopus  3IEKTPOIUTHUECKOH
muccoranuu, nepuoauyeckuii 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CHMBOJHMYCCKHHA SI3BIK XUMHH, (HAKTOJIOTHUSCKUC
CBEICHMS O CBOICTBAaX, COCTaBe, MOJy4YeHUU U OE30MaCHOM UCIOIb30BaHUY
BOKHEUIIINX HEOPTaHUYECKUX M OPraHUYECKUX BEIICCTB B OBITY U MPAKTHUYECKOU
EeITSILHOCTY YEJIOBEKA;

OK 05
OK 07

M2. YMCTb BBIABIATH XAPAKTCPHBIC IIPU3HAKU W B3aMMOCBA3b H3YYCHHBIX|
HOHSITI/II>'I, MNPUMCHATH COOTBCTCTBYIOIIHUEC IOHATHA IIPpU OIMMCAHUU CTPOCHUA U
CBOICTB HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ; BBIABJIATDH
B3aMMOCBS3b XMMHUUECKUX 3HAHUM C TIOHATUSIMH U MMPpEACTaBICHUAMHN JOPYI'UX
CCTCCTBCHHOHAYYHLIX IPCIMETOB,

OK 01
OK 02

M3. yMmMeTp  UCHOIb30BaTh  HAUMEHOBAHUS  XUMHUYECKUX  COEIMHEHUU
MEKIYHAPOJHOTO COK03a TEOPETHUYECKOM W TMPHUKIATHOM XUMHH W TPUBHAIbHBIE
Ha3BaHWs BAXHEWINIUX BEIIeCTB (ITHIIGH, AaleTHJIeH, TIUlepuH, (eHon,
(dbopManbaeru, yKCycHas KHUCIIOTa, IJIMLWH, YrapHbId Tra3, YIJIeKUCIbId ras,
aMMUaK, TallleHas W3BECTh, HEralieHas W3BEeCTb, IUTbEBas coAa W JPYTHUX),
COCTAaBJIATH (1)OpMYJ'II)I HCOPraHNMYCCKUX W OPraHUYCCKUX BCIICCTB, YpPaBHCHHA
XUMHUYECKUX PEaKIui, OOBSICHATh WX CMBICH, TMOJITBEPKIATh XapaKTepHBIS
XUMHUYECKHE CBOMCTBA BCIIECTB COOTBETCTBYIOMIUMHU SKCIICPUMEHTAMU U 3alTUCAMU

YPaBHEHUN XUMUYECKUX PEAKIUN;

OK 02
OK 05

JIP 05, JIP 7
JIP 10-15

- TECTUPOBAHUE;

- OLEHKa  pe3y/ibTaToB
BBIMIOJTHEHUSI ~ MPaKTHYECKUX]
pabor;

- OLEHKAa MHCbMEHHBIX U
[YCTHBIX OTBETOB;

- OLIEHKa 3alIUThl MPOEKTa

(KOMITBIOTEPHOM MTPE3EHTALUU
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M4. - yMeTh yCTaHaBIMBATh MPUHAJICKHOCTh HU3YYEHHBIX HEOPraHUYECKHX M
OpPraHMYEeCKUX BEIIECTB K ONPEACICHHBIM KJaccaM W TPYIIaM COEIHHEHUU,
XapaKTepU30BaTh KX COCTaB W Ba)KHEWINIME CBOWMCTBA, OMNPEACNSATh BHU/Ib]
XUMUYECKUX CBsI3eM (KOBaJeHTHAsi, MOHHAs, METALNIMYECKasi, BOJOPOJIHAS), THUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCH(PUITUPOBATH XMMUYECKHE PEAKIINH;

OK 02

M5. cdopmupoBaTh  TMpEACTAaBICHHUS: O  XUMHYECKOW  COCTaBJISIONICH
ECTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIH XUMHH B MTO3HAHUH SIBIICHUN MPUPOJIBL,
B (OpPMUPOBAHMM MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €€ ()YHKIIMOHAJIHLHOU
FPaMOTHOCTH, HEOOXOAUMOM JIsi pelIeHUs] MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM CpeIe;

OK 07

Meé. YMETh HOPOBOAUTH PACUYCThlI IO XHUMHYCCKUM Q)OpMYHaM U YpaBHCHHIM
XHUMHUYCCKUX peaKum‘/’I C UCITIOJIb30BAHHEM CI)I/IBI/I‘-ICCKI/IX BCJIIMYUH, XapaKTCPUIYIOIIUX
BCIICCTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacCCHhI, obbeMa (HOpMaJIBHBIG YCJ'IOBI/IH)
ra3oB, KOJIHMYCCTBa BCIICCTBA, MCIIOJIB30BAaTh CUCTCMHBIC XMMHUYCCKHUC 3HAHUA I
IPUHATHUA peH_ICHI/II‘/'I B KOHKPCTHBIX JKH3HCHHBIX CHUTyalUAX, CBA3AHHBIX C
BEIICCTBAMHA U UX IIPUMCHCHUCM

OK 01
OK 02

M?7. yMeTh TIaHUPOBATH M BBIMOJIHATH XUMUYECKHI IKCIIEPUMEHT (IIPEBPALICHHS
OpPraHUYECKUX BEIIECTB NPU HArpeBaHUU, IMOJyYEHHE STHIIEHA M HM3y4Y€HHE €ro
CBOWCTB, KAQUECTBEHHBIC PEAKIMH Ha ANbJICTHUIBI, KpaxMmall, YKCYCHYIO KHCIOTY;
NeHaTypanys OeNKOB NpU HarpeBaHWH, LBETHBIE PEAKLUUU OEJIKOB; MPOBOAMTH
[pEaKuyu MOHHOTO OOMEHa, ONpeAeNsiTh CpPeay BOAHBIX PAaCTBOPOB, KaueCTBEHHBIE
peakiMu Ha cyiabdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUSI; pelaTh
DKCIIEpUMEHTaJIbHble 3agaun 1o TemaMm "Meramusl" u  "Hemeramisl") B
COOTBETCTBHUHM C MPaBUJIaMU TEXHUKH 0€30IaCHOCTHU MPH OOpaIlleHUH C BEeIECTBAMHU
M J1a00opaTOpHBIM OOOpPYIOBAaHUEM; TPEJCTABIATh PE3YJIbTAThl XUMHUYECKOTO
DKCIEpUMEHTa B (OpME 3alKMCH YPAaBHEHHH COOTBETCTBYIOIIMX pEAaKUUHA U
(hopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YIIbTaTOB;

OK 01
OK 05

MS8. yMeTh aHaTM3UPOBaTh XUMHUECKYI0 MH(OpPMAIIHIO, MTOJy4yaeMylo U3 pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBOM nHpopmaruu, cetb IHTepHET u npyrue);

OK 01
OK 02

MO. BJIaACTb OCHOBHBIMH MECTOAAMU HAYYHOI'O IMMO3HAHWA BEIICCTB U XMMHUYCCKHUX

SIBIICHUI (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MOI(CJ]I/IpOBaHI/IG);

OK 03
OK 06
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M10. cdopmupoBaTh TPEACTABICHHUS: O XUMHYECKOHW  COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBIICHUU TIPUPO/IBI,
B (QOpPMHUPOBAaHUU MBIIUICHUS M KYJIbTYphl JMYHOCTH, €€ (PYHKIIHMOHATbHON
FPaMOTHOCTH, HEOOXOAMMOM JJIsi pPElIeHUsS] MPAKTHUECKUX 3a7ad U IKOJIOTUYECKHU
00OCHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

OK 06

MI11. ymerh cobOmoaTh MPaBUIIa YKOJIOTHUECKH 1eJIeCO00pa3HOTO TOBEICHUS B OK 01
OBITY W TPYIOBOM JEATEILHOCTH B IEISAX COXPAaHEHUS CBOETO 3J0POBbI U OK 02
OKpY>Karolllel MPUPOAHON CPEIbl; YUUTHIBATh OMACHOCTh BO3IECHCTBHS Ha JKUBBIC
OpraHU3Mbl OINpEACICHHBIX BEIIECTB, MOHMMAsi CMBICI IOKa3aTelsl MpeesIbHON
NTONYCTUMON KOHIIEHTpAIuU

IlpegmeTHbIE

IT1. chopmupoBaHHOCTH TPEACTABICHHUA: O XHMHUYECKOH COCTaBIISIOMICH OK 05 JIP 05, JIP 7 - OLEHKAa NUCBMEHHBIX U
€CTECTBEHHOHAaYYHON KAPTUHBI MUPA, POJIM XUMHH B MO3HAHUU SIBJICHUN HPUPOIBI, OK 07 JIP 10-15 |yCTHBIX OTBETOB;
B (QOpPMHUPOBAaHMU MBILIUIEHUS M KYJIbTYphl JUYHOCTH, €€ (PYHKIIMOHAIbHON - OLIEHKa BBICTYIUIEHUH ¢
FPaMOTHOCTH, HEOOXOAMMOM MAJisi pelIeHUs] MPAaKTHUYECKUX 3a7ad U IKOJIOTUYECKU COOOILIEHUSIMH, TOKJIaIaMU;
00O0CHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO U IIPUPOJIHON CPEIE; - OLECHKa  pe3ylbTaToB

[12. BrmageHwe  cuUCTEMOM  XMMHYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET: OK 01 CaMOCTOSITENIbHOW paboThl €O
OCHOBOIIOJIararolue NOHIATHS (XUMUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka OK 02 CMU;

aroma, s-, P-, O-dJeKTpOHHBIC OpOHMTATM ATOMOB, MOH, MOJIEKYJa, BaJCHTHOCTb,
PIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAs
Macca, MOJIIpHBII 00beM, YIiIepoHbIi CKesleT, (PyHKIMOHAIbHAS IPYIa, PaguKal,
M30MEpHsl, U30MEPBI, TOMOJIOTHYECKUI PsJl, TOMOJIOTH, YIJIEBOIOPO/bL, KUCIOPOJ- U
Q30TCOJIepKaIllMe COEAMHEHHUs, OMOJIOTMYECKH AaKTHBHBIE BellecTBa (YIJIEBOJBI,
PKUpbI, OEIKH), MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE
COCIMHECHMS,  KpUCTA/UIMYeCKass  peIIeTKa, TUIbBI  XMMHWYECKUX  peaKuui
(OKMCITUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30- U SHAOTEPMUUYECKUE, PEAKIIUH MOHHOTO
O0OMEHa),  pacTBOp,  OJNEKTPOJMUTHI,  HEIJIEKTPOIUTHI,  AIIEKTPOIUTHUECKAs]
NICCOLMAIMS, OKHCIIMTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOM pEakIHH,
XMMHUYECKOE DPABHOBECHUE), TECOPUM M 3aKOHBI (TEOPUS XUMHUYECKOIO CTPOEHUS
oprannyeckux  BemiectB  A.M.  bByrnepoBa, Teopus  3IEKTPOJIUTHYECKON
nucconuanuu, nepuoanyeckuii 3akoH J.M. MeHnneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH, (HAKTOJIOIHUECKUE
CBEICHUSI O CBOWCTBAaX, COCTaBe, MOJIYYEHHH U OE€30MacCHOM HCIOIb30BaHUU

BaKHEHIITHX HCOPraHNYCCKUX W OPraHUYCCKHUX BCIICCTB B 6LITy u HpaKTquCKOﬁ

- TCCTUPOBAHUC
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JEATCIIBHOCTH YCJIOBCKA,

I13. chopMuUpPOBAaHHOCTH yMEHHI BBIABIATH XapakTepHbIE MPHU3HAKH |
B3aMMOCBSA3b W3YYCHHBIX IOHATHM, NPUMEHATh COOTBETCTBYIOIIUE IIOHATHS IIPU
ONMCAaHUU CTPOCHHSI U CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEUIECTB U HUX
[IPEBPALLICHUM; BBIABIISATh B3aUMOCBSA3b XMMHUYECKHX 3HAHUUH C IOHATHUSAMU U
MPEACTABICHUSAMHU JPYTUMX €CTECTBEHHOHAYYHBIX [TPEIMETOB;

OK 01
OK 02

I14. chopMupOBaHHOCTb YMEHMH MCIIOJIb30BaThb HAUMEHOBAHHUS XHMHYECKUX
COCIIMHEHUM MEXIyHApOJHOTO COK3a TEOPETHUYECKOW M IPHUKIAJHOM XUMHUU U
TPUBHMAJIBbHBIC HA3BaHMs BAXKHEMIIMX BeUIECTB (ITUJIEH, ALETUJICH, IIMLEPUH,
(dbeHon, popmanbaeru, yKCycHast KUCIOTa, TIMIWH, yrapHbId ra3, YIIeKUCIbIN ras3,
aMMMaK, ralieHas H3BeCTb, HErauleHas HW3BeCTb, IHUTbEBas coJa U JPYrux),
COCTaBIIATH (POPMYIJIBI HEOPTaHMYECKUX W OPraHWYECKHX BEIIECTB, YPaBHEHUS
XUMUYECKHX pPEaKLud, OOBACHATh MX CMBICHI; IOATBEPXKAATh XapaKTepHBIE
XUMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U 3aIUCAMU
YPaBHEHUI XUMHUYECKUX PEaKLUi;

OK 02

I15. chopmupoBaHHOCTH yMEHUH YCTaHABIWBATh MPHUHAIICKHOCTh H3yUEHHBIX
HEOPraHUYECKUX M OPraHUYeCKHX BELIECTB K ONpPEACNICHHBbIM KjaccaM M Ipynnam
COCMHEHHH, XapaKTepU30BaThb MX COCTAB M BAXKHEWIINWE CBOMCTBA; OIMPEIECIATH
BUIBI XUMUYECKUX CBSI3eH (KOBaJieHTHAasl, MOHHAs, METaJTMYecKasi, BOJOPOIHAs),
TUMBl KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIACCUPUIIUPOBATH XUMUUYECKHE
€aKuu;

OK 01
OK 04

[16. B1aseHre OCHOBHBIMU METOIAMH HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUECKHUX
siBIIeHUH (HaOMIOZeHNEe, N3MEPEeHHE, YKCIIEPUMEHT, MOJISTTUPOBAHHE);

OK 02
OK 04

I17. chopMupOBaHHOCTh YMEHUI MPOBOJUTH pacueThl IO XUMUYECKUM (popmyrnam
1 YpaBHEHUSM XUMHUYECKUX PEAKIUH C HCHOJIb30BaHHEM (HU3UUECKUX BEIMYUH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHbIE YCJOBHUS) ra30B, KOJMYECTBA BEILIECTBA; MCIIOJIB30BaTh CHUCTEMHBIE
XUMUYECKHE 3HAHWUS JUII NPUHATUS PEIICHHWA B KOHKPETHBIX JKM3HEHHBIX
CUTYyalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM,;

OK 01
OK 04
OK 05

I18. chopmupoBaHHOCTHP yMEHUH IUIAHUPOBATH W BBHITIOJNHATh XUMHUYECKUN
DKCIIEPUMEHT (IIPEeBpAIlCHHs] OPTAaHUYECKUX BEIIECTB MPH HATPEBAHHH, MOYUYCHUE
ATUJICHA U U3YYEHUE €r0 CBOICTB, KAYECTBEHHbBIEC PEAKIIMY HA aJIbJACTHIbI, Kpaxmal,
YKCYCHYIO KHCJIOTYy; JIeHaTyparusi OeJIKOB MpU HArpeBaHUU, IIBETHBIC pEaKIUU

0ENIKOB; TMPOBOJIUTH pPEAKIMH HMOHHOTO OOMEHa, ONpEeNeNsTh CpPedy BOJHBIX

OK 01
OK 04

- OIIeHKa MNHUCBMEHHBIX U
[YCTHBIX OTBETOB;

- OIEHKa BBICTYIUIEHUHA C
COOOIIIEHUSAMH, JOKJIaTaMU;

- OIEHKa  pe3ylbTaToB
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[PaCTBOPOB, KaueCTBEHHbIEC PEaKIMK Ha Cyib(aT-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA|
KAaTHOH aMMOHMSI; pelllaTh SKCIIEPUMEHTANbHBIE 3a7aud 1o TtemMaMm "Metamisl" u
"Hemetamnel'') B COOTBETCTBMM C TMpaBUJaMHd TEXHUKH O€30MAaCHOCTH TIpH
OOpallleHn ¢ BEIIeCTBaMU M J1a0OpPaTOPHBIM O0OPYAOBAaHHEM; IPEACTABIATH
pE3yNbTaThl  XMMHUYECKOTO OKclepuMeHTa B ¢GopMe 3alucu  ypaBHEHH
COOTBETCTBYIOLIMX peakuuii ¥ (HopMyaupoBaTh BBIBOABI Ha OCHOBE OTHX
[PE3yJIbTATOB;

I19. chopMupOBaHHOCTh YMEHHS AaHAIM3UPOBATH XUMHUYECKYIO HH(OpPMAIIHIO,
MOJTy4aeMyl0 W3 pa3HbIX HMCTOYHHUKOB (CPEICTB MAaccoBOW HH(OpPMALUH, CETh
WHuTepHer u apyrue);

OK 01

I110. cdhopMUpPOBAaHHOCT, yMEHHMM  COONIIOATh  MpaBWJIa  SKOJOTHYECKH
11e1ecO00pa3HOro IMOBENEHUS B OBITY M TPYJAOBOH JAEATENIBHOCTH B IEJSAX
COXPAaHEHUS CBOErO 3J0pPOBbS M OKPYXKAIOLIEH MPUPOIHON Cpeibl; Y4YUTHIBATh
OIACHOCTb BO3EHCTBUS Ha >KUBBIE OPraHU3MBbl OIPE/IEICHHbIX BEIIECTB, IOHUMAs]
CMBICJI TTIOKa3aTelsl IPeJeIbHON JOMyCTUMOM KOHIIGHTPAIINH;

OK 02

II11. ngms oOydarommxcsi C OTrPaHUYCHHBIMA BO3MOXHOCTSIMH  3JIOPOBBSL:
C(OPMHUPOBAHHOCTh YMEHMS PUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX
ITO3HAHMS BEUIECTB U XUMHUYECKUX SIBJICHUM;

OK 04

IT12. nst cnenbIX U CHabOBUASIIMX OOydaroumxcs: chOpMUPOBAHHOCTh YMEHUS
MCIIO0B30BaTh penbeHO ToueuHyto cucteMy obo3Hauenuit JI. bpaitns ans 3amucu

XUMHUYECKHX (POPMYIL.

OK 04

JIP 05, JIP 7
JIP 10-15

CaMOCTOSITCIILHOW PpabOThI €O
CMU;
- TECTUPOBaHHUE
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