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PabGouass mporpamma ydeOHON JUCIUIUIMHBI pa3paboTaHa HA OCHOBaHUH
denepaibHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTENBHOTO  CTaHAapTa  CPEIHETO
npodeccuoHanbHOro oOpazoBanus mo crnenuanbHoct 43.02.15 IloBapckoe wu
KOHJUTEPCKOE €10, (heaepaabHOro rocyJapCTBEHHOTO 00pa30BaTEeIBHOTO CTaHIapTa
cpemHero oOmero o0pa3oBaHHsA, C YyY4E€TOM NPHUMEPHOW pabouelt mporpamMmbl
o01eo0pa3oBaTeIbHOM  JUCHUIUIMHBI W HANPaBICHHOCTH Ha  YAOBIETBOPEHHUE
NOTPeOHOCTEH PETHOHAILHOTO PhIHKA TPYy/Aa U paboToaaTeNeH.

Pabouast mporpaMma JUCIUTUIMHBI pa3paboTaHa:

1. Cxkpunanuenko JI.®., mpenomaBarenb Komwremka [laruropckoro nucturyra (rimnan)
CKoYy

(bamunus, ©Ms, OTYECTBO, YU€Hasl CTENEHb, yUCHOE 3BaHNE, MECTO pabOThI PENnoJaBaTes




1.IMacnopr padoyeii mporpaMMbl y4e0HOM M CUUILIHHBI

1.1.06a1acTh NpUuMeHeHUs1 padoyeil MPOrpaMmbl

PabGouass mporpamma yueOHON MHMCHMIUIMHBI SIBIISIETCS YacThlo 00pa3oBaTesbHON
nporpammbl CIIO B cootBeTcTBUM ¢ PT'OC.

Hcnonb3zoBanue pabodeil mnporpamMmbl yuyeOHON AMCHMIUIMHBI B JOMOJIHUTEIBHOM
npodeccroHanbHOM 00pa30BaHUU HE TPEAYCMOTPEHO.

1.2.MecTo y4eOHOM IJMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
VY4eOHass AUCIUIUIMHA SBISACTCS AWCIUIUIMHONW 00Ieo0pa3oBaTeIbHOM TOATOTOBKH, €€
OCBOEHHME MPOUCX0oauT B 1-2 cemectpe.

1.3.1lesn u 3a1a4u y4eOHOH JUCHUIIMHBI — TPEOOBAHNS K pe3yabTaTaM OCBOEHHS
Y4eOHOM TUCUHMILIMHBI

Hens: dPopmMuMupoOBaHMUE y CTYALEeHTOB
npeacTaBNeHUA O XUMMUYEeCKOM coCTaBnawwewm
ecTecTBEHHO-HAay4YHOM KapTMWH b MUDPa K a K
OCHOBbBl MNMPUHATMUS peweHUMHn B XMW 3HEHHDBbIX "
NMPOMW3IBOACTBEHHBbIX cMTyauuasax,
OTBEeTCTBEHHOTO noBeaoeHMWSHA B NPUWPOAHOMU
cpepe.

3agaum:

1) cpopmupoBaTh MOHMMAaHHME 3aKOHOMEPHOCTEH MPOTEKaHMsI XMMHYECKUX IPOLECCOB U
ABJICHUM B OKpYXaloLIeW cpene, LEJOCTHOM HaydyHOM KapTHUHBI MHpA, B3aWMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJbl HEOPraHMYECKUX U OPTraHMYECKHUX BEILECTB,
YPaBHEHUSI XUMHUYECKHUX PEAKUUH, OOBSICHATH HX CMBICI, WHTEPIPETHPOBATH PE3YIbTaThl
XUMHUYECKUX IKCIIEPUMEHTOB,
3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKUX HSKCHEPUMEHTAIbHBIX
UCCJICIOBAHUM C COOJIIOJICHHEM TIpaBUil 0€30MacHOro oOpaiieHus C BeleCTBaMH U
71a60paTOPHBIM 000PYAOBAHUEM;
4) pa3BUTh YMEHHUS HCIOJb30BaTh HH(POPMAILMI0 XHMHUYECKOTO XapaKTepa M3 pazIudHbIX
VCTOYHHKOB;
5) copmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOECH NEATEIBHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOILIECCOB;
6) chopMUpOBaTh MOHUMAHNE 3HAYMMOCTHU JOCTHXKEHUH XUMUYECKON HAyKU U TEXHOJIOTUM st
Pa3BUTHS COLIMAILHON U MPOU3BOJICTBEHHOM cdep.

Oco0oe 3HaueHWe MAUCHUIUIMHA HMeeT MNpu (OPMUPOBAHUM U PA3BUTHH OOIIMX
KoMneTeHnuii B coorseTcTBuu ¢ ®I'OC:
OK O0I. BeiOupats cnocoObl pemeHus 3aaad  Opo(ecCHOHaNbHON  IESITeNIbHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymiecTBisITh MOUCK, aHAIU3 M UHTEpHpETalnio MHGOpMaIuu, HeoOXOAUMON st
BBITIOJTHEHUS 33124 PO ECCUOHATIBLHON AeSITEIbHOCTH.
OK 03. [InanupoBaTh W peann30BbIBATH COOCTBEHHOE MPO(ECCHOHANBLHOE W JTUYHOCTHOE
pa3BUTHE.
OK 04. Paborats B KOJUIEKTHBE W KOMaHJE, 3(()EKTUBHO B3aMMOJAEHUCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIINEHTAMHU.



OK 05. OcymiecTBasTh YCTHYIO U MUCbMEHHYK0 KOMMYHHMKALMIO HA FTOCYJapCTBEHHOM SI3BIKE C
y4€TOM OCOOEHHOCTEN COLIMAIBHOTO U KYJIBTYPHOIO KOHTEKCTA.

OK 06. IIposBisaTh I'pa’kJaHCKO-NIATPUOTUYECKYIO MO3ULHUIO, TEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHUE Ha OCHOBE TPAJULIMOHHBIX 00IIEYEIOBEYECKIX LIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXpAaHEHHUIO OKPYKAIOIIEH Cpeibl, pecypcocoepexeHnIo, 3(pPeKTHBHO
JIEMCTBOBATh B UPE3BbIYANHBIX CUTYALIMSIX.

OK 08. Hcnonb3oBarh cpencrtBa (U3NYECKON KyJIbTYpbl Al COXPAaHEHUS M YKPEIUICHUS
3I0pOBBSL B Tpolecce MpodecCHOHATBHON ACSITENbHOCTH W TOJJCPKAHUS HEOOXOAMMOTo
ypOBHS (PU3MUECKOI MOATOTOBIECHHOCTH.

OK 09. Hcnonp3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B MPOPECCHOHATBHOMN IEATEIHLHOCTH.
OK 10. Ilomb3oBatbcs mpodhecCHOHATBPHOM JOKYMEHTAaIle Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKE.

OK 11. IInanupoBaTh OpeaPUHUMATEIBCKYIO JEATEILHOCTD B IpodhecCuoHanbHOU chepe.

B pamkax nporpammbpl  y4yeOHOM  JUCUMIUIMHBI ~ OCBAauMBAIOTCA  JINYHOCTHBIE,
MeTanpeaIMETHBIE U IPEAMETHBIE pe3ybTaThl ¢ cO0TBeTCTBUHU € TpeboBanusaMu OI'OC cpennero
oO1ero o0pa3oBaHusl.

[Tnanupyemsble pe3yabTaTbl OCBOCHUS JUCIUILIMHBI JIWYHOCTHBIE (JIP), MeTanpenMeTHbIe
(MP), npeameTHsie 115t 6a3oBoro ypoBHs uzyuenus (I1P):

JIP 01 Poccuiickyto TpaKJaHCKYI0 MIAEHTUYHOCTh, IATPHUOTU3M, YBAXKEHUE K CBOEMY HApOAY,
4yBCTBa OTBETCTBEHHOCTH Iiepea PoaMHOM, rop0CTH 3a CBOM Kpaii, cBOr0 Poauny, npomnuioe u
HACTOSIIIE€ MHOTOHAIIMOHAJIBHOIO Hapoda Poccuu, yBakeHHE TOCYAapCTBEHHBIX CHMBOJIOB
(rep0, iar, rumMH)

JIP 02I'pak1aHCKyX0 TO3HMLMI0 KaK AaKTUBHOTO W OTBETCTBEHHOIO 4YJIEHA POCCHUCKOTO
0011eCTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE ITpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBOMOPSAJIOK,  OOJIAAalOIIer0  YYBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOILETO TPAJUIMOHHBIE HAlIMOHAJIbHBIE M OOIIEYEIOBEYECKUE TYMaHUCTHYECKUE U
JIEMOKPaTUYECKUE [IEHHOCTH.

JIP 03 TotoBHOCTH K ciy:keHut0 OTEUYECTBY, €0 3allUTE.

JIP 04ChopmMupoBaHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKM W OOUIECTBEHHON NPaKTUKH, OCHOBAHHOTO Ha JMajlore KyjibTyp, a TaKxke
pa3ianuHbIX (OpM OOIECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOEr0 MECTa B IMOJIUKYJIBTYPHOM
MUpE.

JIP 05ChopmMupoBaHHOCTh OCHOB CaMOpPa3BUTHUSI U CAMOBOCIHUTAHUS B COOTBETCTBUU C
0OIIIEYeIOBEYECKUMH LIEHHOCTSAMH W HJeaJlaMH T'PaKJAHCKOro 0O0IlecTBa; TOTOBHOCTh M
CIIOCOOHOCTH K CAMOCTOATENbHOM, TBOPYECKON M OTBETCTBEHHOU E€ATETLHOCTH

JIP 06 TonepanTHOE CO3HAHME W TIOBEJAEHUWE B IMOJUKYJbTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMU JIFOIbMH, JJOCTUTaTh B HEM B3aMMOINIOHUMAaHMs, HAXOIUTh
oOlue 1eau U COTPYAHUYATh JJIA UX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSITH MIEOJIOTUU
AKCTPEMHU3Ma, HAlIMOHATIN3Ma, KCeHO(DOOUH, TUCKPUMHUHALIMY 110 COLIMAIIbHBIM, PETUTHO3HBIM,
PacoBBIM, HALIMOHAJIBHBIM IIPU3HAKAM U APYTHUM HETaTUBHBIM COLMATIBHBIM SIBICHHSIM

JIP O7HaBbIku COTpyIHMYECTBA CO CBEPCTHUKAMHU, IETbMH MJIAJIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, yUeOHO-UCCIIEeI0BATENbCKOM, IPOSKTHOM U IPYTHX
BHJIaxX JIESITEIIbHOCTU

JIP O8HpaBcTBEeHHOE CO3HaHHE W TOBEJECHHE HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
LIEHHOCTEN



JIP 09T oTOoBHOCTh M CHOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
NPOTSHKEHUH BCEH >KM3HU; CO3HATENIbHOE OTHOIIEHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEITHOM MpohecCHOHANBHOM U 00IIECTBEHHOMN JESTENbHOCTH

JIP 103cTeTnyeckoe OTHOIIEHUE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUHN

JIP 111lpunstTie W peanu3alMio ILEHHOCTEH 370pOBOTO M 0Oe30macHOro ooOpasza KU3HH,
norpeOHoCcTM B (U3MUECKOM  CaMOCOBEPIIECHCTBOBAHMM,  3aHATHUSIX  CIOPTUBHO-
0370POBUTENBHON JEATENBHOCTBIO, HEMIPUSATHUE BPEAHBIX NMPUBBIYEK: KYpPEHHs, YHOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB

JIP 12bepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHWE K (PU3UYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, KAK COOCTBEHHOMY, TaK M JIPYrUX JIIOJIEH, YMEHHUE OKa3bIBaTh
IIEPBYIO MOMOIIIb

JIP 130co3HanHbIi BBIOOp Oyayliel npodeccur U BO3MOXKHOCTEH peanu3aiuu COOCTBEHHBIX
’KU3HEHHBIX IUIAHOB; OTHOIIEHHWE K TNPOQPECCHOHAIBHOM MAESITEIbHOCTH KaK BO3MOKHOCTU
y4yacTHsi B PEIICHWU JHMYHBIX, OOLIECTBEHHBIX, TOCYAApCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npo0sem

JIP 14ChopMUPOBAHHOCTh 3KOJIOTMUYECKOTO MBIIUICHUS, MOHUMAaHMs BIUSHUS COLMAJIbHO-
HKOHOMUYECKUX IMPOLIECCOB HA COCTOSHUE NMPUPOAHOM M COLMAJIbHOM cpenbl; MpuoOpeTeHne
OIBITA HKOJIOTO-HAIIPABIEHHOM ESTEIBHOCTH

JIP 150TBETCTBEHHOE OTHOIIEHHE K CO3JAaHUI0O CEMBH HAa OCHOBE OCO3HAHHOIO IIPUHATHSA
[EHHOCTEN CEMEUHON KU3HU

MP 01 CamocTtosiTenbHO (POpMYTUPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 VYcranaBnuBaTh CyIIECTBEHHBIM NPU3HAK WJIA OCHOBAaHUS JUIsl CpPaBHEHUS,
KJ1accupukanuu u 0000IIECHHUS;

MP 03 Onpenensate nenu AesTeIbHOCTH, 3aaBaTh NapAMETPbI U KPUTEPUU UX TOCTUKEHHUS;
MP 04 BbIBASITh 3aKOHOMEPHOCTH Y TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

MP 05 BHOCUTH KOPPEKTUBBI B ACATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEISM,
OLICHUBATh PUCKHU MOCIIECICTBUN JEATEIbHOCTH;

MP 06 Bnanets HaBbIkaM¥ y4eOHO-UCCIIEI0BATENLCKON U MMPOCKTHOM JeATeIbHOCTH, HAaBBIKAMU
paspernieHus: mpooiem;

MP 07 CnocoGHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pPEIICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOAOB ITO3HAHMS;

MP 08 OnaaeHue BUIaMu JESITEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €70 MHTEPIPETALINH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalLIUsIX, B TOM YHCIIE [IPU CO3/ITaHUU
y4eOHBIX U COLMATBLHBIX TPOEKTOB;

MP 09 ®opmupoBaHME HAy4YHOIO THUIIA MBIIUICHUS, BJIAJCHUE HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUAMU U METOAAMU;

MP 10 CraButh 1 GpopMyIupoBaTh COOCTBEHHbIE 33J]a4l B 00pa30BaTEIbHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

MP 11 BbISBASTE NPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3UpPOBAaTh 3a/lady, BBIJBUTAThH
TUIIOTE3y €€ PEIICHMs, HaXOIUTh AapryMEHTHl I JI0Ka3aTeIbCTBA CBOUX YTBEPXKACHUIA,
3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

MP 12 Ananu3upoBarh MOJIYYEHHBIE B XOJE PELIEHUS 3aJadyd PE3yJIbTaThl, KPUTHUYECKU
OLICHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHSIX;



MP 13 JlaBaTh OIIEHKY HOBBIM CUTYAallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

MP 14 Bnaaerb HaBbIKaMH MOJy4YeHUs WHGOPMAIMM W3 HCTOYHHKOB pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh MOWUCK, AaHAIW3, CHCTEMATU3alMI0 U HWHTEPIPETALHNIO
uH(GOpMAIUHU Pa3IMYHBIX BUIOB U (DOPM MpPECTABICHUS;

MP 15 CoznaBath TEKCTHl B pa3lMYHBIX (opMarax ¢ y4yeToM Ha3zHaueHus MHOpMaluu U
IEJIEBOM ayUTOPUH, BEIOUpasi ONTUMAIBHYIO (POpMY IIPEICTABICHUS U BU3yallU3alliy;

MP 16 OuienuBaTh JOCTOBEPHOCTD, JIETUTUMHOCTh MH(POPMAIIUHU, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

MP 17 HUcnonb3oBath cpeAcTBa MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pElICHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX M OPraHU3aIlMOHHBIX 3aJa4 C COOJIIOJCHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNUS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

MP 18 Bnanerr HaBbIKaMHM paclo3HaBaHUS W 3alUThl UHGOpMauu, HHGOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

I[P 01  CdopMUpOBaHHOCTh,  NPEACTABICHUN: O  XUMHYECKOW  COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOM KAPTUHBl MHUpPA, POJM XUMHUM B IIO3HAHUM SBICHUW NPUPOABI, B
(GOpMHUPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBLHOM TPaMOTHOCTH,
HEO0OXOAMMOM JJIsl peIIeHUs MPAKTUYECKHUX 3a/1a4 U IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO U IIPUPOJHOM CpEJIE;

ITP 02 BnageHue cuUCTEMON XMMHUYECKHX 3HAHUW, KOTOpPAsl BKJIIOYAET: OCHOBOIIOJArarollue
MOHATHS (XUMHUYCCKHH JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa atoma, s-, p-, d-3JIEKTPOHHBIC
opOWTali aTOMOB, HWOH, MOJEKYJa, BaJlGHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XAMUYECKas CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKENET,
(yHKIIMOHATbHAS TPYIINA, paguKall, U30MEpUs, U30MEPhl, TOMOJIOTHYECKUMN PsiJl, TOMOJOTH,
YIJIEBOJIOPO/bI, KHUCJIOPOA- M a30TCOACPKAIIME COCIUHEHUS, OMOJIOTUYECKH AaKTUBHBIC
BemecTsa  (YriaeBoAabl, JKHUpbI, O€IKH), MOHOMEpP, TMOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCUHEHHS, KPUCTAUINYECKAS PEIIETKA, TUIbl XUMUYECKUX PEaKLIMN
(OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIC, 9K30-U JHIOTEPMHUUYECKHE, PEaKIMd MOHHOTO OOMEHa),
pacTBOpP, DJIIEKTPOJIUTHI, HEIEKTPOIUTHI, SJICKTPOJIUTUYECKAs IUCCOLMALIUSA, OKHCIIUTEIND,
BOCCTAaHOBUTENb, CKOPOCTh XUMUUYECKOUN pEAKIINH, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aAKOHBI
(Teopusi XMMHYECKOTO CTpOEHHs opranuyeckux BemectB A.M. bytiepoBa, Tteopus
AJICKTPOJUTUYECKOW JHcconManuu, Tmepuoanyeckui 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XWMHH, (PAKTOJIOTHICCKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYCHUHU W OE30MAaCHOM HMCIOJIb30BAHUM Ba)KHEUIIIHNX
HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATeIbHOCTU YeJIOBEKa;
ITP 03 CdhopMuUpOBaHHOCTH YMEHHUW BBISBIATH XapaKTEpHbIE MPU3HAKK U B3aUMOCBS3b
W3YyYECHHBIX TOHSTUM, MPUMEHATh COOTBETCTBYIOIIUE MOHSATHUS MPU ONHUCAHUM CTPOCHUS U
CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKUX BEILIECTB U X MPEBPAILICHUI; BBISBISTh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHSATUSIMA M TMPEACTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

ITP 04 CdopmMupoBaHHOCTh YMEHUHN HCIOIH30BaTh HAUMEHOBAHUS XUMUYECKUX COCTUHEHUN
MEXIYHAPOJHOTO COK3a TEOPETHYECKOW W MPUKIAJIHOW XUMHUHM W TPUBUAJIBHBIE HA3BaHUS
BOKHEUIITUX BEIECTB (3TUJICH, alleTUIICH, TIUIEPUH, (heHOII, OPMATBICTH I, YKCYCHAS KUCTIOTA,
[JIMLIWAH, YrapHbIA Tra3, YIVIEKUCIbIM Ta3, aMMHUAK, Tall€Has W3BECTh, HEralleHash W3BECTh,
MUATHEBAsI COJIa U JIPYTUX), COCTABIATH (POPMYIIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB,



YpaBHEHHUS XHUMHUYECKHX pEaKIMid, OOBSICHATh HMX CMBICT; MOATBEPKIaTh XapaKTepHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMU U 3aIIUCAMH YPABHEHHUI
XUMHYECKUX PEAKLINN;

P 05 ChopmMupoBaHHOCTh YMEHMI YCTaHaBIMBATh MPUHAMJICKHOCTh HN3YUYEHHBIX
HEOPraHNMYECKUX U OPTaHMYECKUX BEIIECTB K OMPEAEICHHBIM KJIacCaM U IPYIIaM COCIUHEHUN,
XapaKTEepU30BaTh UX COCTAB M BAXXKHEHIIME CBOICTBA; OMPEACIATh BUABl XUMUYECKHX CBS3EH
(koBaJieHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOJIHAsS), THUMbl KPUCTAIMYECKUX PEIIECTOK
BEIIECTB; KIaCCU(PUIUPOBATh XUMHUUECKHE PEAKIUH;

[1P 06 Bnagenne OCHOBHBIMHA METOAAMU HAyYHOI'O [TO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUI
(HabnrofeHre, u3MEpEHne, SKCIEPUMEHT, MOCIUPOBAHUE);

I[P 07 CdopmMupoBaHHOCTb YMEHUH MPOBOAUTH PACUETHl MO XUMHUYECKUM QopMmylaMm u
YpPaBHEHUSIM  XHMHYECKHX  pEaKIUil ¢  HCIOJb30BaHWEM  (U3MYECKMX  BEJIMYHH,
XapaKTEpU3YIOMIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: MaccChl, o0bemMa (HOpMaJIbHbIE
yCIIOBHSI) Ta30B, KOJIMYECTBA BEUIECTBA; MCIOJIb30BaTh CUCTEMHBIE XMMUYECKUE 3HAHUS IUIs
IIPUHATUS PEIICHUN B KOHKPETHBIX XKU3HECHHBIX CHUTYyalUsX, CBSI3aHHBIX C BEUIECTBAMU U HX
IIPUMEHEHUEM;

ITP 08 CdopmupoBaHHOCTh YMEHUHN IJIAHUPOBATH U BBINOJIHATH XUMHUUYECKUH HKCHEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BELIECTB MPU HATPEBAHUM, NOJYyUYEHUE ITUICHA U U3YyUYEHHE €ro
CBOMCTB, KQUECTBEHHBIC PEAKIIMM Ha aJbJAETU/BI, KpaXMall, YKCYCHYIO KHCIIOTY; JE€HATypaLus
OENKOB IPHU HAarpeBaHUU, I[BETHBIC PEAKIMM OEIKOB; MPOBOJIUTH PEAKIMM HMOHHOIO OOMEHa,
ONpENENsITh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMU Ha Cyib(aT-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KAaTHOH aMMOHMS; pellaTh 3KCIEPUMEHTANbHbIE 3aJaud [0 TeMaM
"Merambl" u "Hemertamnsl") B COOTBETCTBHM C MpaBUJaMU TEXHUKU O€30MACHOCTU MpH
oOpalleH C BEIIECTBAMU M JaO0OPAaTOPHBIM OOOpPYAOBAaHUEM; MPEJCTABIATh PE3YyIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOLIMX pPEAKUUN U
(bopMyIUpPOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

ITP 09 CdhopmMupoBaHHOCTh YMEHUS aHATTU3UPOBATH XUMUYECKYIO HH(DOPMAIIHIO, TOTYyIaeMYIO
U3 pa3HbIX UICTOYHHUKOB (CpeicTB MaccoBOM MH(popmManuu, cetb UHTEpHET u npyrue);

[P 10 CdopmupoBaHHOCTh YMEHUN COONIOAATH MpPaBHJIA SKOJOTUYECKH II€JIeCO00Pa3HOTO
MOBEICHUS B OBITY U TPYNOBOM AESATENBHOCTH B LEISX COXPAHEHHUs CBOETO 370POBbS U
OKpPYXarollel MPUPOIHON CPEAbl; YUUTHIBATh ONMACHOCTh BO3JAECHCTBUS HA KUBBIE OPTraHU3MBbI
ONpENEICHHBIX  BEIIECTB, IOHMMAas CMBICI IIOKAa3aTeNsl NPEAebHOM  JOIyCTUMOM
KOHLIEHTpaLWy;

ITP 11 JIns oOyyaromuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS: CHOPMUPOBAHHOCTD
YMEHUSI TPUMEHSITh 3HAHUS OO0 OCHOBHBIX JIOCTYNHBIX METOAAaX TO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

[1P 12 Iyt cnenbix ¥ c1aboBUIAIIMX O0yUaIOIIMUXCA: CHOPMUPOBAHHOCTH YMEHUS UCIIOIb30BATh
penbedHO ToYeuHyto cuctemy o0o3HaueHuid JI. bpaitns muist 3anucu XuMu4eckux GopMyiL.

1.4. PexoMeH1yeMoe KOJIMYECTBO YACOB HA 0OCBOEHHE pPadoyeil MporpaMmmbl yueOHoi
AUCHHUTIIMHBI
MaKCUMaJIbHOW yueOHOU Harpy3ku oOydaromierocs 152 4acoB, B TOM 4HCIIE:
00s13aTeNIBHON ayTUTOPHOU YUeOHON Harpy3ku oOy4aromerocst 152 gacos;
CaMOCTOSTENbHOM paboThl 0Oyvatomierocs 0 4acos.






2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM TUCIUIIIAHBI

2.1. O0beM TMCHUILVINHBI U BUABI Y4eOHOM padoThl

O6bem B
Bun yuebHoOW paborThl

yacax

MakcumaibHas yuebHasi Harpyska (Bcero) 152
B T.4

134
OcHoOBHOEe coaoepXaHHUE
B T. Y
TeopeTMnmyecKoe obyyeHUe 36
NMPaKTMUWUYEeCKUEe 3aHATHUSA 28
nabopaToOpHbLEe 3aHATMHUS 8

MpodbeccuHMoOHanbHO-
oOpMeHTUpPOBaAaHHOE coOpepXaHUe 6
(copepXaHUWe NPUKNaAaAgHOIrO MoaynaAa)

B T. Y.:
TeopeTMnmyecKoe obyyeHuUne 2
NMPaKTMWYEeCKUEe 3aHATHUSA 4

MpoMeXyTOoO4YHAaa aTTecTauUuunSA
393 K3aMeH




2.2. TemaTuyeckuii nJjian u cogep:xkanue fucuuiuiuabl Q.12 «Xumusn»

O6 |YposB
ConoepxXxaHMe yyebHOIro mMmatTepuwana
HanmeHO be eHb | PopMup
(ocHOBHOe UMW NnpodecCUOHaAaNbHO-
BaHMWe M OCBO| yeMbl e
oOpueHTUpPOBaAaHHOeE) nabopaToOpHbEe HU
pa3apeno . ya |[eHUMUA|KoMNeT
NnpaKTUYEeCKHUEe 3aHATUA, NPUKNaDAHOMH
B U TEM co EHUUMU
MOAVY b
B
1 2 3 4 5
1 cemMmecTp
Paspnpenl OcHOBB CTpPOEHUSA BelwecTBaA 8
Tema 1.1. OcCHOBHOEe copepXaHHUe 4 OK 01
CTtTpoeHun |[CoBpeMeHHas+ Moaenh.b CTPOEeHMUSA aToMa. 2 JI\I/II;IOA‘I
e CumMBONMYECKUMN A 3 bl K XUMMUMN. XUMUYUYECKUMN HPOI’
aToOMOB 3NeMeHT. OnNeKTpPOHHaAaA KOHMDUMIrypauuasa MP 11
XMMMYeEeC |aToMa. Knaccudukauwus XUMMUYECKMUNX ITP 03,
KW X 3NeMeHTOB (s-, p-, d-3anmemMeHTH). BaneHTHBE I1P 08
39N €eMeHT [anNeKTPpPOHbsl. BaneHTHOCTHSGb. OnNeKTpPOHHaAaAd 2
OB H npuponaa XUMUYECKOMN CBf3MU.
npupopna [OBnekTpooTpuUULAaTENBHOCTHb. Buasbl
XUMUYEeC [xuMHMuyuecKoOoM cBA3U (KoBaneHTHasda, MUOHHaAaSA,
Ko W MeTannMmyeckKasda, BoAoOpoaoHAaAadad) M cnocobbul ee
cBA3MU obpa3oBaHUSA.
MpaKTMyecKHUe 3aHATHUA 2 2
PeweHwune 3ajaHUM H a MCNoONb30BaAaHMUE
XUMUYECKOMU CUMBOJMMUKMU u Ha3BaHWUMU
COegUWHEeHUMN no HOMEeHKRNaType
MEXAOYHaAapPOALHOINO <CcoOo3a TeopeTMUWYEeCKOMN u
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KnagHOMW XUMMUMU 7 TPUBUAINDLHEBLIX
BaHWK 0014 cocTaBNneHMUSH XUMMUYECKHMX
MYJNn OBYXaTOMHbB X coelAMHeHUN (OKCKUILOB,
bduooB, rMopuvwaoos " T.N.) n ALpyrux
PraHuMuyecekKH X CoeaoUWHEeHWUN OTOEeNnbHBblX
CCoB.

KTMYEeCKMe 3ajlaHMA Ha YycCTaHOBNEeHUE
3MW MeXOy CTpPpoOeHMeM aTOMOB

MYECKUX 3NEeMEeEHTOB U NEPUOOMYECKUM
eHeHWEM CBOMCTB XUMMUYECKMX

MEHTOB M UX COIOAUHEHUN B

TBETCTBUU C MONOXEHUEM

MOOLOMWYECKOWN CUCTEMHI.

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvuasn paboma obyuarowuxcs (He npedycmompeno)

Tema 1.2
[Mepuonwu
YeCKMUMWU
3aKOH U
Tabnuua
n. .

MeHnpnpene
e Ba

OcHoOBHOe copepXaHHUEe

MpakKTMyYecKHUe 3aHATHUA [lepnoamnmyecekas
cMmctTemMa XMMMUYEeCKUX anemMeHTOoB . U.
MenpnpeneeBa. PU3MWYEeCKUN CMblCN
Mepnmoomyeckoro 3akoHna O.WN. MenHnpeneesBa.
3aKOHOMEPHOCTMW U3MEHEHMWA CBOMUCTB
XUMUYECKNUX 3NEeMEHTOB, obpa3yeMb X UMMU
MPOCTHL X U CNOXHbB X BewecTB B
COOTBETCTBMUU C NOJNTOXEHUEM XUMMUYECKOTO
3nNeMeHTa B l[lepMmoaomMmyecKoMWm cucTeme.
MMWpoBO33peHYEeCKOEe MW HayyYyHoOoOe 3Ha4YeHUEeE
Mepmnmoomyeckoro 3akoHna O.WN. MenHnpeneesBa.
MporHo3b O N MenneneeBa. OTKpbTHE
HOBbIX XUMMYECKUX 3NEeMEHTOB.

PeweHMe NPAaKTUKO-OPUEHTUPOBAHHBIX
TeoOpeTMYEeCKMUX 3afJaHUN Ha

O K 01
OK 02
ITP 02,03




XapaKTepM3aLUWI XUMUYECKUX 9N1eMeHTORB
f(MeTannmnyeckunue / HeMmeTannmyeckKue
CBOMCTBA, 3NeKTpPpoOTpPMULATENBLBHOCTHSb
XUMMUYECKNUX 3TEMEHTOB B COOTBEeTCTBMUE C
MX 39NEeKTPOHHBIM CTPOEHUEM U NONOXEHUEM
B NEPUOOMUYECKON CUCTEME XUMMUYECKMUKX
anemeHToB O UW. MenneneesBab.

CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB MEPBIX TPEX IMEPHUOJIOB.
DJeKTpoHHBIC 001aKa U s-, P-, d-opOuTanu, GOpMbI FITEKTPOHHBIX 00JIAKOB.
XapakTepucTUKa SJIEMEHTa U €ro COeIMHEHUI Ha OCHOBE MOJIOKEHUS B TIEPUOIUYECKOMN
CUCTEME U CTPOCHHS aroMa. XapaKTePUCTHUKA SJICMCHTOB MAJIBIX U OOJIBIINX TIEPHUOJIOB TIO
ux noJioxkeHuto B [lepuoanueckoii cucreme /. . Menneneesa

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)

Pasnen 2

XUMMUYEeCKHUE peaKUuUH

Tema 2.1.
Twnnbl
XUMUYeEC
K U X
peaKkuum

OcHOBHOEe coaoepXaHHUe

TeopeTHnmyeckoe obyyeHHUE

N A~ |O | O

MdbMKaUMAa U TUNDB XUMUYECKMUX
MM C y4yacTHUeEeM HeEOpPraHMyecKHMUHX
B. CocTaBneHme ypaBHEHMWUN peaKkKLUN

HMA, Pa3NNoOXeHNsa, 3amMelleHuna,

B T.4. PeaKUWUWN ropeHMUSd,

MA-BOCCTAaHOBJ/MEHMUA.

MA OKMCNEHUWA-BOCCTAaHOBNEHMWSH.
oknmcneHunsa. Oknmcnunurtensb u

Tenb. CocTaBneHne u

€ OKWMWCNUTEeNbHO-
TeNbHbB X pPpeakKUMW MeTOOLOM

ro 6anaHca. OKMcnNnUTeNnNbHO-

TenNbHbE peakKuuuum B Npupoae,
BEHHB X Nnpoueccax #u
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O
(@]

(@)
()
=]
()
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- X O X X X

O K 01,
JIP 14,
MP 01,

MP 11,




XKN3HepeaTeJalbHOCTHNW OPraH™M3IMOB.

[flpakTMyYecKHUe 3aHATHUSA KonunmyecTBEHHEBIE
OTHOLWEHMUSH B XUMMUMWN. OcHOBHBIE
KONMYecTBEHHbBEe 3aKOHbB B XUMUKU U pacyerThsl
Mo YypaBHEHUAM XUMMUYECKUX peakuumn. Monbsb

K aKkK eaoMnMHNLa KonuM4yecTBa BewecTBa.
MonAaApHasa Macca. 3aKOHbB COXpPaHeEeHUA MaccChbl
U HEPruu. 3aKOH ABoraunanpo. MonsapHBH

obbewm rasoB. OTHOCUTenbHasA MNOTHOCTHb
ra3oB. PacuyeTb NOoO YypaBHEHMUAM XUMUYECKMHUNX

peakKuuMm C MUCNONb3OBaAaHUEM MacCHhl,

obbema

(HOpMaJ'IbeIe yCJ'IOBMﬂ) ra3 0B, Kohlmn4yecrtTBa

BewecTBa.

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)

Te
an
nw
K a
I v
auy
Mo

I X O xn 4 oo Z

® I n O

a 2.2.
KTpoOo
Myec

ouwu

bl U

OcHoBHOEe copaepXaHHUe

TeopeTHnmyeckoe obyyeHHUE

Teopwuas 9NEeEKTPONUTUYECKOMU oanmccounmaudunmn.

NoHBI. OQNeKTPONUTH, HE3NEeKTPOMWUTHI.
Peakuuwu MOHHOTO obMeHa. CocTtaBneHwue
peaKkuumn MOHHOTO obMeHa nyTeM
cocTaBneHMUA n X Mo N HBblX 7 COKpaulweHHbl X
MOHHBIX YPaBHEHMUMN. KMNCNOTHO-OCHOBHEbIE
peakuuMunm. 3apgaHMA Ha cocTaBNleHME MOHHDEBIX

O K 01

OK 04
JIP 14,
MP 01,
MP 11,




peaKkuum

JlabopaToOpHbBe 3aHATHUA JlabopaTopHas-d

pa6boTa “TUunNnbl XUMUYECKUX peaKkKuunmmn”

MccnepoBaHWe Tunos (Mo cocTaByYy U

KONMMWYEeCTBY MCXOOHB X MW 06pas3ywolWmmxcs

BewecTB) U MTPU3HAKOB XUMMUYECKMUX 2

peakuumn. NpoBeldleHNWe pPeaKUUN MOHHOTO

obMeHa, onpeldeneHne cpenb BOMOHDEB X

pacTBOpoOoB. 3aJaHWAa Ha coCTaBNeHUE

MOHHBL X pPpeakKkuunu

Konmponvusie pabomsi (e npedycmompero)

Camocmosmenvuasn paboma ooyuaowuxcs (He npedycmompeno)

CTtTpoeHMHUe 7 CBOMWCTBaA HeopraHuwyeckKMUX
Pasnen 3. P P 16

BelwecTB

OcHOBHOe copoepXaHUe 6 O K 01
Tewma 3.1. TeopeTHuyecKoe obyuyeHUeE OK 02
Knaccudo = IK 2.2

MpeoMeT HEOPraHMYEeCKOMN XUMMUMU. .
MKauwu4qa, JIP 14
HoMe H K Knaccudbmkaumsa HeopraHmyecKMUX BelwecTB. MPOI’

MpocTble U cNOXHble BewecTtBa. OCHOBHBLIE ’
aTypa #u MP 11,

Knaccb CNOXHb X BewecTB (OKCWUAIHI,
CTPOEHMU IIP 05
. FrMOPOKCMUAB, KUCNOTH, cCONK). BaammocsBa3ssb 5
HeopraH HeopraHuMmyecKuMux BewecTB. ArperaTtHble

COCTOAHMUWA BewecTBAa. Kpucrtannumyeckune #
MYyecKMUX
BewecTs aMopdHbBE BewecTBa. [ MnNbl

KpUCTannuMmyecKUXx peweToK (aToOMHa aa9a,

MONeKynapHaa, MOHHAaa, MeTannMuyeckKas).

3aBUCUMOCTb PU3IUYECKUX CBOMUCTB

BewecTBa OT TUMNa KpUCTanNnnnmyecKOMU 9

peweTKW. 3aBUCUMOCTb XUMUUYECKOMN

AKTUBHOCTMW BewWecTB OT BUOLA XUMMUYECKOMN




CBA3MU MU TUNAa KPUCTANNTUYECKON pelleTKMU.
MPMUYMUHB MHOTOoOObGBpPasaunag BelwecTB

MpakTMyecKUMe 3aHATHUA HomeHKNnaTypa
HeopraHuMyecKUX BelWecTB: Ha3BaHUE
BeWwWecTBa MCXO0O48 U3 UX XUMUYECKOMN
bopMynbe MNKU cocTaBlleHUE XUMUYECKOMN
bdopMynbe MCcCXxoOfd M3 Ha3BaHWA BelWwecTBa NO
MexaoyHapoaoHoun (MIOMAK) mnuv TpUuBUAaNbHOM
HOMEHKRNaType.

PeweHwue MPaKTMWYECKMUX 3afnaHum no
KnaccuduKauuu, HOMEeHKRNaType 7
XUMUYECKUM dbopmMynawm HeopraHMWyecKHUX
BeWecTB pPpa3iMUYHbBX KnaccoB (yrapHbih raas,
yrnekumcnoem ras3, aMMMWaK, raleHas M3BeCTHhb,
HeraweHas M3BEeCTHb, NMNMTbeBas copna 7
LPYTrMX): Ha3bBaTb M cOoOCTaBNATbL GopMY bl
XUMMUYECKHMUNX BelwecTBs, onpepnenartTsb
NPpUHALNEXHOCTb K Knhaccy.

MCTOYHUKU XUMMUYECKOMN MHDOpPMALUMN

(cpenpcTB MaccoBOMW UHpOPMaAaULKKU, CeTb
MHTepHeT U opyrune). NMonckKk MHbDOPpMaAaLULKUKU NO
Ha3BaHUAM, UOEHTUDUKaAaTOpPaM,
CTPYKTYPHBM bopmMynam.

Konmponvnvie pabomul (He npedycmompeno)

Camocmosmenvhas paboma odyyaowuxcs (He npedycmMompeHo)

Tema 3.2
PU3UKO-

OcHOBHOEe coaepXaHHUe

TeopeTnyeckoe obyyeHHUue

OK 01
OK 02
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O6bwrMme PU3IMYEeCKHUE U
MeTannos. Cnocob6hsl

XNMHNUYEeCKHNe
nonydvyeHwUaAa.

YyeHWe MeTannoB MW HeMeTannoB B nNpunpo.nae

" XM3HepeATEeNbHOCTMH yenoBeka n
OpraH”n3MoOB. Koppo3a3wuasn MeTannosB: B UM A bl
KoOppo3uwu, cnocobb 3aWMTbB MeTannosw OT
KOpPpPO3WUMW.

HemeTannhel. O6wune bnanmyeckune "
XUMMUYEeCKMUE CBOWMCTBaa HemMeTannoB.
TUunMuyuHoe cBoMcTBaA HemeTannosB IV-VII rpynn
Knaccudbumkauwus 7 HOMEeHKRNaTypa
COeaMUHEHUMN HemMeTannoB. KpyroBopoThl
OGMOreHHbB X 9N1eMeHTOB B NpUpPpOLLeE.
XUMMYEeCKNUEe CBOMCTBA OCHOBHbBLI X KlaccoB
HeopraHmyeckKkux BewecTB (OKCKUAOB
Fr’MAOPOKCMUAOOB, KUCNOT, conenm v Ap.).
3aKOHOMEPHOCTMW B U3MEHEHWUU CBOUCTB
MPOCTbL X BeWwWecTB, BOLOPOAHbB X COeAUHEHUMN,
BbICWMUX OKCMUAOB U TMAOPOKCULOB.
MpakKTMyecKUue 3aHATHUSA

CocTtaBneHwMue YyPaBHEHMUMH XUMUYECKMUX
peakKuUMMW C yyacTMUeM NPOCTb X WU CJOXHBbIX
HeopraHMWyeckKMUX BewecTB: MeTannos "
HeMeTannos,; OKCHMWAOOB MeTannos,
HemMeTannos n aMdoTeEepPHBH X 9NeMeHTOB
HeopraHMWM4YyYecekKHU:X KMCNnoOT, OCHOBaAHMWM "
aMPOTEPHBX TUAOPOKCUOLOB, HeEOPraHMWYyYecKHMUX
Coneun, XapaKTepMUW3IylwOWNX UX CBOUCTBA.
PeweHMWEe NPAaKTUKO-OPUEHTUPOBAHHBIX
TeopeTMYEeCKUX 3ajaHMN Ha cBOMUCTBaA,
cocTaB, NnoflyyeHUWe U 6e3onacHOE

IK 2.2.
1P 01,

1P 05




MCNONb3O0OBAaHWUWE BaXHeMWWUX
HeoOpraHMyYecKMNUX BewecTB B 6bITY #U
NPaKTMUWYEeCKONW LeATeNbHOCTHW YenoBeKa.

Konmponvusie pabomsi (e npedycmompero)

Camocmosmenvuas paboma obyuarowuxcs (He npedycmompeno)

Tema 3.3.
MoneHTHUD
MKauuns

HeopraHt
MYyeceKHMUHX
BelWwecTB

OcHoOBHOEe copepXaHHUeE

[flpakTMyecKoOe 3aHATHE. fMpeHTUMdDUKaUKA
HeoOpraHMWYEeCcCKUX BelwecTB.

PeweHwUe 9KCNepuUMeHTaNbHBb X 3ajauy no
XUMUYECKUM CBOMCTBAM MeTannos n
HemMeTannoBs, no pacno3HaBaHMUI 7
NONYy4YeHUL CoelMUHEHUMN MeTannos "
HemMeTannoB.

MnpeHTUWdDUMKaAaLKMA HeopraHMYyecKMX BelwecCcTB
C MCNONb3O0OBaAaHUEM UX PUBUKO-XUMUYECKMHUX
CBOMCTB, XapaKTepHb X KayecTBeHHHbX
peakuuMmmn. KayecTBeHHbBE peaKUMUN Ha
cynbdaTt-, KapboHaT- W XNOPUA-aHUOHBLBI, Ha
KaTMOH aMMOHMUSH.

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma obyuaowuxcs (He npedycmompeno)

Tema3.4.ITpousso
JICTBO
HEOPTaHNYECKUX
BELIECTB.
3HaueHue u
MIPUMEHEHUE B
ObITY U Ha
IIPOU3BOJICTBE

OcHOBHOEe coaepXaHUe

OO1u1me npecTaBaeHHs O TPOMBIIIIEHHBIX CIIOCO0aX MOTYYEeHUsI XMMUYECKHUX BEIeCTB (Ha
npuMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIIOTHI).

YepHas u 1BeTHas MeTairyprus. [IpakTnyeckoe NpuMEHEHUE 3JIEKTPOIN3a IS MOTYYECHUS
IEJIOYHBIX, IIEJTOYHO3EMENIbHBIX METAJJIOB U aJTIOMUHUSL.

Crekiio ¥ cuIMKaTHas MPOMBIIIIEHHOCTh. [Ipo6iieMa 0TX0/10B ¥ MOOOYHBIX MPOTYKTOB.

MpakKTMyecKoOoe 3aHATMUe. PeuleHne NPaKTUKO-OPUEHTUPOBAHHBIX
3a/laHuil 0 POJM HEOPraHWYECKOM XMMHMHM B Pa3BUTUM MEIULMHBI, CO3JAHMM HOBBIX
MaTepuaioB (B CTPOUTENHCTBE M JAP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHMKOB

TP 02,
TP 01
JIP 14,
MP 01,
MP 11,
OK 01
OK 02

OK 04




SHepruu (aJbTEepHATUBHBIE HCTOYHHKH SHEPrHH) B PEIIEHUU MPOOJIeM SKOJIOTHYECKOH,
HHEPreTUUECKON M MUIIEBOM 0€301aCHOCTH.

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma ooyuaowuxcs (He npedycmompeno)

Pasnen 4 CTtTpoeHMUe u cBOMCTBaA OpraHumMyecKuUxX 26
BelwecTB
Tema 4.1. OcHOBHOEe copoepXaHUe 6 ITP 02, 05
Knaccuvd [TeopeTuyueckoe obyuyeHHUeE JrIIg(l)zlt
mKkaunas, [floaBNEeHMWE U Pa3BUTHUE OPraHMYeEeCKOM MP()f,
CTPOEGHW Iy umMum kacx Haykun. [flpeaomMeT opraHumyecekKoMmU MP 11,
e XUMUKN. MecTOoO MW 3HaAaYEeHMNUE OPraHMYecKOMU O K 01
HOMEHKN I uMuM B cucTemMe ecTecTBEHHSBIX HayK.
arypa XMMMHUYEeCKOE CTpoOeHMUEe K aK nopsaAmnOK
opraHunH coegMHEHMWA aTOMOB B MOJTeKYNne cornacHOoO UX
ecKmux BaneHTHOCTMW. OCHOBHbBIE MONOXEHUA TEOPUMN 2
BEWEeCTB |yumMuueckoro CTPOEHMUSH OPraHM4yecKHMUHX
COeoUWHEeHWUMN A.M. BytTneposBa. YrnepoaoHbBbH
ckKenert OPraHMYecKOMN MOJNEeKY bl
3aBUCUMOCTHDb CBOMWCTB BewecCcTB 0T
XUMMYEeCKOro CTpoeHUA Monekyn. MNW3omepwus
M U3 OMEDPHLI.
MoHATHME O DYHKUMOHANbHOW rpynne.
Pagpunmkan. lNpuHUMNDB KNaccudbUuKauum
OPraHM4YecKuUXx coeagmMmHeHNMN. MexayHapooHas-s
HOMEeHKRaTypa MW NPUHLMUNB HOMEHKMTATYVPH
OPraHMYecKUX coeagMUMHEHUN. [ToHATHUE 06 2
azoTcoagepXaWwWMXx CoOeadMUHEHMWS X,
GMONOIrMYeCKMNM aKTUBHBLIX BelWecTBaXxX

(yrneBolax, Xupax, benkax v Ap.),
BHICOKOMONEKYNAPHB X COEAMUHEHMUAX




(MOHOMep, nonunmMep, CTPYK

TYpPpHOE 3BeHO).

MpaKTUWYeCKUE 3aHATHUA 2

HomMmeHKknaTtypa OpPraHMyYecKMXx COeLMHEHMUMN

OTAENbHDL X KnaccosB (HacbllleHHBble,

HeHacblWeHHBb e 7 apoMaTun4yecKue

yrneBoALOPOAb, CNUPTH, deHONb, albaeruysl,

KeTOHbl, Kapb6boHOBHSIE KMCNoOTHhl " ap.)

CocTaBneHwue Mo N HBIX " COKpaLWweHHBblX

CTPYKTYPHBX bopmyn OPraHMyecekKHux

BeWwWecTB OTAEeNbHbBX KNaccoB, mcnonb3ysa x| 2

Ha3BaHMWS no CMCTEMAaTMUYEeCKOMN 7

TPUBUANDbHOM HOMEHKNaType (aTuneH,

aueTununeH, raMuepuH, deHon, dbopmManbaoeruanm,

YKCYCHas KMcCnorT a, FAUULKUH). Pacuye Tl

npocTenwew dopMYy nbl OpraHm4yecKkowu

MONEeKYNbl, MCXOAA M3 3N1EMEHTHOINO COCTaBa

(B %).

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)
Tema 4.2 OcHOBHOe copepXaHMUe 14 ITP 04
CBoHCTB |TeopeTuueckoe obyueHUe 8 g;ﬁ
a PU3NUKO-XUMMUYECKMUE cBOMCTBaA ,
OpraHwuy - MP 1

OPraHM4YecCKHMx COEAMUHEHUN OTAENbHBLb X 0K 0
ecKnx naccoB (ocobeHHOCTHMH KnaccudpumKkauumuum U
coeaunHe . O K 02

y HOMEeHKNaTypb-l BHY TPM knacca,| 2

H WM FroMONOrMYeCcKUNn pAano " obwasa ddopmyna, OK 04

Mm3omMepwusa, bnanmyeckwune cBOMCTBaA,

XUMMUYEeCKMUE CBOMCTBA, CNOCObBB NONyYeHUA):




- npenenbHBbl € yrnesonopoAabl (ankKaHHhl "
LMUKNoOankKaHb). TopeHMe MeTaHa KaKkK OAOWUH U3
OCHOBHBI X MCTOYHUKOB Tenna B
NMPOMbBILULAEHHOCTM n O6blTY. CBoncrTBa
MPUPOAHBX YrneBoAaoOpPOAOB, HaxoXaeHUe B
npupoaoe UW NPUMEHEHWE allKaHOB,;

- HenpenoenbHLE (ankKeHbsl, aflKWHBbI "
aNnKapnwueHbsl) " apoMaTMuyecKuUe
yrneBsoagopoOAabhl. FfopeHMUE aueTuWNneHa K aK
MCTOYHUK BbBCOKOTEeMNepaTypPpHOTNro NNaMeHMH
LNS CBapKW MU pe3 KK mMmeTannoBs.

- KMcnopojagcopaepxXawunme coeagunmHeHuns (cnupTbl
M dheHONb, KapboOHOBbLE KUCNOTH U 3DUDPHLI,
anbperwuaesl " K€ TOHH, X U P bl, yrnesoajbhl).
MpakKTMWyecKOEe NPUMEHEHWUE 3TUNEHTNUKODNSA,
rfvMuLepuHa, dbeHoONa. MfpumMeHeHUE
bopmManbaoernmpgpa, aueTanbaermpga, YKCYCHOMWM
KMCNnoOoThb. Mblna KaK CONMMU BBCWMUX KapboHOBHIX
KMmcnot. Mowwurme cBOMCTBA Mbl I a.

- a3o0oTcojnepxauwwue COEeoMUHEHMUS (aMM#”HBbI "
AMMHOKMUCNOTHI, 6enkKu).
BoicoKOMONEeKYNAPHEL e cCoelMUHEHUSH
(CMHTeTUMYeCKNUE W BUONOTITMYECKMU—AaKTMUBHLIE).
MoHOMEDP, nonumenp, CTPYKTYPHOE 3BEeHO.
Monumepunszauwusn 3TMNeHa K aK OCHOBHOE
HanpaBfleHWEe ero UCNONMb30OBAHMUSEH.
eHeTMWYecCcKas CBSA3b MEeXJuay Knaccamu

OpPpraHMyYecKMUX COegUMHEHMUMN.

MpakKTMyecKHUe 3aHATHUA

CBoncrTBaA oOpraHuvwyece KHX CoOegMWHEeHMUMU
OTAEenbHBb X KnaccosB (TpMuBMaAaNbHAaSA U




MexXxayHapoaHad HOMEHKIJIaTypa, XUWMMNYEeCKMUE
CBOWCTBA, CNOCO6GHL NONYyYeHUSR): NpefenbHbE

(ankKaHhl 7 LMUKTOaAaNKaHbl), HenpeaoenbHbLE
(ankKeHbsl, aNlKWHBbI 7 anKapnwueH-b) 7
apoMaTMUu4yYeCcKUe yrneBsoagoopoambl, CNUPTHSI 7
deHOo N, KapboHOBHL € KMWCNOTH 7 3du P,
anbidermMiab U KeTOHbl,, aMMHB U aMUHOKMUCITOT HhI,
BHICOKOMONEKYNAPHbBE coeagmnMHeHNA. 3alaHusd
H a cocTaBleHUWE YyPaBHEHMWMN XUMUYECKMUX
peakKuUMWMm C yyacTMWeM OPraHMyecKMx BelwecTB
Ha OCHOBAQHWM UX cCOCTaBa MU CTPOEHMUSEH.
CocTaBneHWe cxeM peakKuumm (B TOM YyMucne no
NnpefdNnoOXeHHBM Lenoykam npeBpawWwWeHUn),
XapaKTepu3VyioWwn X XUMMUYECKMUE CBOWCTBA
OpraHMmyecKkKHUx CoOedUWHEeHMUMN OT A EenNbHblX
KnaccoB, CNOCOb6Gb MX NMONYYEeHUA U Ha3BaHUE
OpPpraHMyecKMUX COEOAMHEHMUN NO TPUBMUANbHOM
mnu MEXOAYHaAaPOOHOMW cCMcTemMaTUMyeCcKOMN
HOMEHKRNaType.

PeweHwue NPAaKTUKO-OPUEHTMUPOBAHHDLBIX
TeopeTMnmyecKMUX 3afgaHUMK H a BOW B
OpraHmMmyecekKHUx CoOeldUHEeHMUMN OTAEeNbHbl X
KnaccosB

CocraBreHue CTPYKTYpHBIX  (OpMYyT HM30MEpPOB M  HOMEHKIJIATypa  ajbJICTHJIOB.
OcymecTBieHue mpeBpalleHuii. Perenne pacyeTHpIX 3a/1a4 M0 XUMUYECKUM (popmyrnam u
YpaBHEHUSIM

CocraBieHue CTPYKTYPHBIX (OPMYII H30MEPOB U
HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3GUpPOB, KHUpoB. OCyIIeCTBIEHHE MPEBPALICHU.
Penienne pacueTHbIX 3a/a4 110 XUMHUYECKUM (OpMYIIaM U YPaBHEHUSIM

JlabopaTopHasa paborTa
JlabopaTopHas- paboTa “NMpeBpaweHnd
OpPpraHMyecKMUX BeWwWecTB NPU HarpesaHUKU".




MonyvyeHwUe 3 TUWNEHa 7 M3ydeHMUNe ero
CBOWCTB. MopopenupoBaHMUE MOJTe Ky 7
XUMUNUYEeCKUX npeBpawWeHUN H a npunMmepe

3TaHa, 3aTMnWNneHa, abeTunneHa U 40pP.

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma ooyuaowuxcs (He npedycmompeno)

Tema 4.3.
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OcHoOBHOEe copepXaHHUE
TeopeTtTunyeckoe obyuyeHune
BnoopraHmyeckunme coeamHeHUAa. [TpumeHeHHUE
" 6MONOrMYyecKkKas POMb yrnesogoB
OKMCNnNeHWE YyrneBsogoB - UCTOYHUK SHEPTr UM
XUBbBX oOpranHumamMoB. O6nacTMWM nNPUMEHEHMUSH
aMMHOKMCHNOT. lMpeBpaweHnsa 6enNKoOB NUWK B
OpraHum3ame. Bunonorvmuyeckmune bDYHKLMUM
6enkoB. Bnonormuyeckmune bDYHKLMUMU XU pOB
Ponb OPraHMYecKOMN XUMUMN B peweHnM
npob6bnem nMmweBon 6e30NacHOCTMU.
Ponb OPraHM4YecKOMN XUMUMN B peweHnM
npobnem saHepreTmMmyeckKkomnm 6es3onacHOCTMHU, B
Pas3BUTUMN MeOoWLUMWHBI, cCo3fgaHUM H O Bbl X
MaTepumanoB, HOBbBX MUCTOYHMUKOB IS3Heprwuwu
(anbTepHaTUWBHLE MCTOYHMUKMU SHepruun).
OnacHoOCTH®B BO3AEWCTBMUSA H a X U Bbl e
PraHW3Mbl OPraHM4YecekKHUxX BeuwecTB
OTAENbHBL X KnaccoB (yrneBoaopoOo4AbHl,
CNUPTH, deHOo NI, XNOoOpopraHuMmyecKkue
NMPOM3BOAHBLIE, anbpoerwuabsl " op.), CMblC N
NnoKkasaTens npenenbHO LOMNYCTMWUMOMW
KOHLEHTpPpaUuWMU.
JlabopaToOpHbBEe 3aHATHUSA

1IP 04
JIP 14,
MP 01,

MP 11
O K 01
O K 02
OK 04




opaToOpHaA~A paboTa: “UnDeHTUDUKaALULMUS
AaHMYEeCKMUX CoOedUHEeHMUMN OTAEeNnbHblX
ccoB’

HTUMDPUKAULMUA OpPraHMYyecKWUX COEeIMHEHMUHN
€ N1b HBbl X KnaccosB (Ha npumepe
LermMmpoB, KpaxMana, YKCYCHOMW KMUCNOTHI,
KOB MU T.M. ) C UCNONb3OBaAaHUEM UX PU3UKO-
MYyecKHMUKX CBOWCTB 7 XapaKTepHblX
eCTBEeHHbB X peaKuuMmn. JeHaTypauuma 6enka

HarpeBsaHuun. UBeTHbBE peakuuMm 6enNKOB.
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HUWKHOBEHMWE aHaNUMTMUYEeCKOro CUIrHana c
KM 3peHMsas XUMMUYECKMUX npoueccoB nNpwu
TEeKaHUM KayecTBEeHHOMN peaKkuuu
BOoNnAtLWe K MoeHTUMDUMUMUPOBATEHL
OLNOXEeHHbEe opraHMyecKkunue BelWwecTBa.
opaToOpHas+- paboTa: “NoeHTUDUKAULMUA
AaHMYECKMX cCoeOoUWHEHWUN OTOEeNnbHBblX
ccoB”

HTUDOUKAULMUA OpPraHMyecKUX COedMHEHMUHN
€1 bHBb X KnhaccoB (H a npumenpe
LermMapoB, KpaxMana, YKCYCHOW KMUCNOTH,
KOB MU T.M. ) C UCNONb3OBaAaHUEM UX PU3UKO-
MYyecKMUKX CBOMCTB 7 XapaKTepHblX
eCTBEeHHb X peaKkuummn. JeHaTypauuma 6enka

HarpeBaHWW. LUBeTHbEe peaKkKuMM 6eNKOB.
HUWKHOBEHMWE aHaAaNUMTMUYEeCKOro CUIrHana c¢
KM 3peHMA XUMMYECKUX NnNpoLecCcCoOB Npwu
TEKaHUM KayecTBEeHHOMW peakkuuu,
BOnsAawWe#n MoeHTUdDUUMPpOBATHL
OLNOXeHHbEe opraHMyecKkunue BelWwecTBsa.

Konmponvnvie pabomul (He npedycmompeno)




Camocmosmenvuasn paboma ooyuaowuxcs (He npedycmompeno)

KoHTponbHasa paborTa
2 cemMmecTp
KnHeTHnyeckune " TEPMOAUHAMMUYECKHUE
Pasanenb [3akoHOMepHOCTMU NpPpoOTEeKaHWsA XUMHUYECKMUX
peaKkuum
Tema 5. 1. OcHoBHOEe coaoepXaHHUEeE IIP 04
CkopocT [TeopeTuuecKkoe obyuyeHHUE ﬁ;lo‘tl’
b CkKopocCcThb peakKkuuu, ee 3aBUCUMOCTHDb 0T MPH,
isl\)quec Pa3NMUYHBIX DaKTOPOB: NPUPOAL pearmMpytowmx 0K 01
. BewecTB, KOHLUEeHTpPaUuUwKU pearvMpytouwmx 0K 02
beakunn. BewecTB, TeMneparTypbl " nnowaajuu
Xumuudec PeaKLMWOHHOMW MOBEPXHOCTMW. TennoBbl €
Koe -
adhde K Th XUMMUYECKMUX peakKkuun. OQK30-¢
paBHOBE SHAOOTEPMUYECKHUE, pPeaKLUUW
cne O6bpaTuMmMOCTHhb peaKkuumn. XMmMmuyeckoe
paBHOBeCMWEe UMW ero cMeuweHMme Noag AeNCTBUEM
Pas3NnmnuyHbl X bakTOpoOB (KoOHUeHTpPaUKH
peareHToOB Mnu NMPOAYKTOB peakKkuuu,
LaBNeHUe, TeMnepaTypa) ons co3gaHMUA
ONTWUMaIbHBbI X YyCNOBMUWM NMpPOTEeKaHMUSA
XUMUYECKMUX npoueccoB. MpuHULKUMN Jle
lLlaTtTensbe.
MpaKTMyYecKUe 3aHATHUSA ITP 04
PeweHUe NPaKTMUKO-OPMUEHTMUPOBAHHEBIX 8585
3ajJaHMW Ha aHanM3 baKTOPOB, BAMAKWWMKUX Ha JIP 14,
M3IMEHEHWE CKOPOCTU XUMMUMYECKOMW peaKkuUWUn, MP 01,
B T. Y. C No3UUUMKU 3 Konorumw4yecekKkwu MP 11

uenecoobpa3HOTroO noBeageHUA B
TPYLOBOM LeATEeNnNbHOCTM B

O6blITY M
uensax




COXpaHeHMWA CBOETroO 300POBbLA M OKpPpyXatuwedm
NPUPOOHOW Cpefbl

PeweHwuUe NPAaKTUKO-OPHUNEHTMUPOBAHHDLBIX

3afpaHunu H a npunmMeHeEeHMUE nNPUMWHUWMNDA Jle-
ULlaTenbe onA HaXxoXageHMUiHd HanpaBineHMUWA
CMewWwWeHWA pPpaBHOBECHUA XUMUYECKONW peaKuUUMU

M aHanMa3 daKTOPOB, BNMAKWKUX HAa CMelWeHMUE
XNMNUYEeCKOrNo paBHOBeEeCMHUA.

[flpakKTMYecKHUe 3aHATHUSA

CocraBieHrue CTPYKTYpHBIX (OpPMYIT H30MEpPOB U HOMEHKJIATypa CHUPTOB, (PEHOJIOB.
OcymiecTBiieHne peBpalieHnii. Penienne pacueTHpIX 33134 M0 XUMUYECKHM (opMysiaM U
YpaBHEHUSIM

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)

Tema 5.2.
Kunernueckue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHAYECKHAX
peakiuit

TeopeTHnyecKoe obyyeHHUE

Xummnueckue peakiun. Kinaccupukanus XAMHYECKUX PEeakLnii: 1o pa3oBOMY COCTaBY 1IP 04
(roMOTEHHBIE U TETEPOTEHHBIE), TI0 UCTIOIB30BAHMIO KaTaau3aTopa (KaTaTUTHIYeCKUuE 1 OK 01,
HEKaTaJIUTUYECKHUE). JO1§ 104%,,
CKopocTh peakluu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB: MPUPOABI PEArUPYIOLINX MP 01,
BEIIECTB, KOHIIEHTPALlUN pearupyrolux BellecTB, TemrnepaTypsl (nmpaBuio Bant-I'odpda), MP 11

IUIONIA/I PEaKIIMOHHOW TMOBEPXHOCTH, HAJIM4Us KaTaau3aropa. Ponb Karaau3aTopoB B
MPUPOJIE U IPOMBILIIEHHOM ITPOU3BOJICTBE.

DHeprus akTUBallMU. AKTUBUPOBaHHBIN KomIuieke. KatanuzaTops! u katanus. Ponib
KaTaJI13aTOPOB B IPUPOJE ¥ NPOMBIILIJIEHHOM IPOU3BOJICTBE.

Jlaboparopnasi padora:

N3yueHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKkIMH OT KOHIEHTPAIUU pearupyrommx
BEIIECTB M TEMIIEPATYPHI.

JlaGopatopHasi paboTa Ha BEIOOP:

1.JIabopaTtopHas pabota «OnpeneneHue 3aBUCUMOCTA CKOPOCTH PEAKIIMH OT KOHIIEHTPAITHI
pearupyroomux — BemecTBy. VcciemoBaHWe  3aBHCHMOCTH  CKOPOCTH — PEaKIHUA  OT

KoHIIeHTpanuu. OmnpeaeneHne KOHCTAHThl CKOPOCTH PEAKIMK TPadUIECKUM METOOM.




2.JIaboparopHas pabota «OmnpezaeneHue 3aBUCUMOCTH CKOPOCTH PEAKIINK OT TEMIIEPATyPhI».
HccnenoBanne 3aBUCUMOCTH CKOPOCTH peakuu OT Temmeparypsl. Pacder sHeprum
AKTUBALIUU PEAKIIHH.

Pemrenne IMPAKTHUKO-OPUCHTUPOBAHHBIX SaIlaHI/Iﬁ Ha aHaJIu3 (baKTOpOB, BIIMAOIIMX HA
N3MCHCHHUC CKOPOCTHU XUMHUYECKOM PCaKuu.

Konmponvusie pabomoi (He npedycmompero)

Camocmosmenvuasn paboma ooyuaowuxcs (He npedycmompeno)

Tema 5.2.
TepmoanHaMuueck
ue
3aKOHOMEPHOCTH
MPOTEKaHUs
XUMHYICCKHX
peaKuui.
PaBHOBecue
XUMHYECKUX
peakuuii

TeopeaneCRoe oﬁyqe}me

Knaccugpukamuss XUMHUYECKHX peakiuil: 1o TermioBoMy 3¢ ¢dekTy (9K30TepMUYECKHUE,
SHJOTEPMHUUECKHE), TI0 00paTUMOCTH (0OpaTuMble U HeoOpaTtumblie). TermoBbie 3G HEKTHI
xumuueckux — peakuuil. Tepmoxumuueckue  ypaBHeHus. OOpaTUMOCTh — PEaKIIMil.
XUMHUECKOE paBHOBECHE M €ro CMeEIIeHHE IOJ JeHCTBUEM pa3JIM4HbIX (PAKTOPOB
(KOHIIEHTpaIHs peareHTOB WM IPOIYKTOB PEAKI|H, TaBICHUE, TEMIIEPATypa) sl CO3IaHUs
ONTUMAJIBHBIX YCIOBUH MPOTEKaHUS XUMUYECKUX MPOLIECCOB.

[TonsiTue 06 sHTaNBIMK U SHTpoHU. DHeprus [ n66ca. 3akon ['ecca u cieICTBUS U3 HETO.
Posib cMelieHns: paBHOBECHs B TEXHOJOIMYECKUX Mpolieccax.

MpakTHnuyuecKHUe 3aHATKUA Ilpunuun Jle Ilarense. BrnusHue
pa3NIUYHBIX (PAKTOPOB Ha U3MEHEHUE PABHOBECHUSI XUMUUECKUX PEAKITUH.

3aKoH JEHCTBYIOLIMX MAacC U KOHCTaHTa XMMUYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX
KOHIIEHTPAIUH pearupyrolux BemecTB U MPOIyKTOB peakiuii. PacueTsl TernoBoro addexra
pEaKIHH.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa NpuMeHeHHe npuHiuna Jle-Illarense
JUIl HaXOXKICHHs HaIIpaBICHUS CMEIICHHUS PAaBHOBECHS XUMHUYECKOW PEaKUUU U aHaIU3
($akTOpOB, BIUSIOMIMUX HA CMEIIEHHE XUMUYECKOTO PABHOBECHSI.

JlabopaTopnasi pa6ora «l3yueHne BIUSHUS pa3NTUYHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYCCKOT O paBHOBeCI/ISI». I/ICCJ’I@}IOBaHI/Ie BIINAHUA U3MCHCHUA KOHI.[GHTpaI_[I/II/I BCIIECTB,
pEeaKLMK CPebl U TEMIIEPATYpPhl HAa CMEIIEHNE XUMHUECKOT0 paBHOBecHs. CpaBHEHUE
HOJ'Iy‘-IeHHI)IX pGSYJ'II)TaTOB C TCOpeTI/I'-IeCKI/I HpOFHOSI/IpyeMBIMI/I Ha OCHOBC HpI/IHI_[I/IHa He
IMaTenne.

ITP 04
OK 01,
OK 02,
JIP 14,
MP 01,

MP 11

Konmponvnvie pabomul (He npedycmompeno)

Camocmosmenvuasn paboma ooyuarowuxcs (He npedycmompeno)

Pasnen 6. lucnepcHble cucTeMbl




TeopeTuyeckoe o0yueHue

Hucnepcubie cucteMbl. Kommonaneie cucteMbl. ICTHHHBIE PACTBOPBI.

PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBICHUS
pactBopoB. PacTtBOopuMocTh. MaccoBas 1051 pacTBOPEHHOro BemlecTBa. lIpenenbHO
JOITYCTUMbIE KOHIICHTPAIIUU U UX HCIIOJIb30BaHKE B OIICHKE IKOJIOTUYECKOM 0€3011acCHOCTH.

;L;hc{l?egcl};me Knaccugukanus aucnepcHbIX cucteMm 1o cocraBy. CtpoeHue u (hakTopbl YCTOMUYMBOCTH
CHCTEMBI 1 JHCIIEPCHBIX cHucTeM. Pacrno3HaBaHME HCTMHHBIX PacTBOPOB, KOJUIOMJHBIX PAcTBOPOB U
(baxTops! mx rpybonucnepcHbix cucteMm. CtpoeHne Muuemibl. PaccenBaHue cBera MpU MPOXOXKICHUH
yCTOMUHBOCTH CBETOBOI0 ITyYKa 4epe3 ONTHUECKU HeOTHOpOoIHYI0 cpeny (3¢ dexra Tunnans).

IIpakTnyeckue 3anATHA Perienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN HA JUCIEPCHBIE CUCTEMBI,

UCMOJIb3yeMble B OBITOBOM M HPOM3BOJICTBEHHOM AEATENbHOCTH YEJIOBEKa, C MO3MLUHN

HKOJIOTHYECKOM O€30MaCHOCTH MOCIEACTBHIA U TPAMOTHBIX PEIICHUH MPoOIeM, CBI3aHHBIX C

XAMUEN.

IIpakTnyeckue 3aHATHsA Perenue 3a1a4 Ha TPUTOTOBJICHNUE PACTBOPOB.

Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCIEPCHBIC CHUCTEMBI,

UCTIONIb3yeMble B OBITOBOM M TPOHM3BOJCTBEHHOHM AEATEIBHOCTH YEIIOBEKAa, C TO3HMIUN

9KOJIOTHYECKOI 0€30MacHOCTH MOCIEICTBUI U TPAMOTHBIX pelIeHuil pobiieM, CBA3aHHBIX C

XAMHEMN.
Tema 6.2. JlabopaTopnas padora «IIpurorosiaeHue pacTBOpOB». ITP 04
UccnenoBanue [IpuroroBneHue pacTBOPOB 3aJaHHOM (MOJSPHOM) KOHIIEHTpauuu (C TPaKTUKO- OK 01,
CBOWCTB OpPUEHTHPOBAHHBIMHU BOIIPOCAMH), ONIPEIETICHNE CPEIbl BOJHBIX PACTBOPOB. OK 02,
AUCTICPCHBIX JladopaTropnasi padora «/ccneqoBanue AUCTIEPCHBIX CUCTEM. JI\I/II; 1041’
CHCTCM AJI HX IIpuroroBneHue M M3y4eHUE CBOMCTB IUCHEPCHBIX CHUCTEM pPa3HBIX BUJOB: CYCIICH3UH, ’
HMJICHTH(DUKALIIH OMYJIbCUH, KOJUIOMJAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX M KOJUIOMJHBIX MP 11

pPacTBOpPOB, BBISIBJICHNE OCHOBHBIX Pa3NIMuNil MEXKITy HIMHU.

Konmponvnvie pabomul (ne npedycmompeno)

Camocmosmenvhas paboma odyyaowuxcs (He npedycmMompeHo)
Pazgen 7. KauecTBeHHBbIE peakiMu 00HAPYKEHUS] HEOPTAHMYECKUX U OPraHMYeCKHX BellecTB
Tema 7.1. Teopernuyeckoe o0yyenune
Obuapysxenne ITpakTuyeckne 3aHsiTusi KadecTBeHHbIE XHUMHUYECKHE DEAKIMH, XapaKTEepHBIC s I1P 04
HCOPraHUICCKUX | oGHapyKeHHss HEOPTAHUYECKHUX BENIECTB (KATHOHOB M aHMOHOB). CocTaBjIeHHEe YpaBHEHHI OK 01,
KaTHOHOB Hu OK 02,

peaxuii oOHapykeHust KaTHoHOB |-V rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHON U MOHHOM




AdHHOHOB

dbopmax.
Peaknun oOHapyeHHS HEOPTraHMYECKHX BEIIECTB B PEATbHBIX OOBEKTaX OKPYXKAIOMICH
Cpeapl.

JlaGopaTopnasi padora OOHapyKeHHE HEOpraHWYecKux BemecTB (katrnoHOB |-VI rpymm
WJIM aHUOHOB) C MCIIOJIb30BAHUEM KaUeCTBEHHBIX aHAIMTUYECKUX PEAKIIHil.

JlaboparopHas paboTa Ha BEIOOD:

1.JIabopaTopHas paboTa «AHaTUTHYECKUE peakuyu KaTHoHOB |-V rpymmy.

[TpoBeneHne Ka4eCTBEHHBIX PEAKIIHI, HCIIONIb3yEeMbIX JIJIs1 OOHAPYKEHUSI KATUOHOB | rpymmb
(xanmusi, HaTpuUs, MarHus, aMmmonus), Il rpynmner Ha npumepe 6apus, 111 rpynms! - cBunna, IV
TPYNIBI - ATIOMUHUSA,

V rpynns! - xene3a (II u III), VI rpynnsl - Hukend. Onucanue HaOt01aeMbIX SIBJICHUHN U
COCTaBIICHUE XUMUYECKUX PEAKIUH.

2.JIaboparopHast paboTa « AHATUTUIECKUE PEAKIIU AaHUOHOBY.

[IpoBeneHne Ka4yeCTBEHHBIX pEAKIUH, WCIONb3YEeMBbIX JJIsi OOHApyKEHUS aHUOHOB:
kapObonata, Qocdara, cynbdarta, cynpduna, HUTpata, xjopuaa u aAp. Onucanue
HaOJIIOJAEMBIX SIBJICHUM U COCTaBICHUE XMMHUYECKUX PEaAKITHi.

JIP 14,
MP 01,

MP 11

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)

Tema 7.2.
OOHapyxeHue
OpraHMYeCKUX
BEILIECTB
OT/ICTbHBIX
KJIaCCOB C
UCIIOJIb30BAHUEM
Ka4eCTBEHHBIX
peakuuii

Teopernueckoe o0y4enue

KauecTBeHHBIE XUMUUYECKHE PEAKIINH, XapaKTepHbIE JJIs1 OOHAPYKEHHS OTAEIbHBIX KJIACCOB
OpPraHMYECKHUX COEJAMHEHMH: (EHOJIOB, aibAEruJIoB, Kpaxmaia, YKCYCHOW KHCIOTHI,
AMUHOKHMCIIOT U JIp.

Jlenatypanus 6eKOB PH HarpeBaHHUM, LIBETHbIE PEAKIIUU OEIKOB.

CocraBieHHe KayeCTBEHHBIX pPEAKIUl OOHapyX eHHs OpraHU4YeCKHX COEJUHEHHH
OTJIEJIbHBIX KJIACCOB.

Jlaboparopnasi pabora «KauecTBeHHbIE peaklMM Ha OTIEIbHBIC KJIACChl OPraHMYECKHUX
BEIIECTBY.

1.ITpoBeneHre KayeCTBEHHBIX PEaKIil, UCIIOIb3YEMbIX U OOHAPYKEHUSI OPraHMYECKUX
BEIIECTB PAa3NWYHBIX KJIAccOB: (PEHONOB, ajbJAETHUAOB, Kpaxmaya, YKCYCHON KHCIOTHI,
AMUHOKHCIIOT, 0eNTKOB | Jp. Onrcanne HaOIF0JaeMbIX SBJICHUH U COCTaBICHHE XUMHYSCKUX
PEaKIuil U/WIN CXEeM.

2.JlaboparopHass pabota «KadecTBeHHBI aHAJIM3 OPraHWYECKUX COCTUHEHHHA TI0
GbyHKIIMOHAMBHBIM Tpymnmnam». [IpoBeeHrne KaueCTBEHHBIX PEAKIUi, MCHOIB3YEMBIX IS
pacrno3HaBaHusl OPraHM4YCCKUX BCHICCTB OTACIBHBIX KJIIACCOB I10 (1)YHKHI/IOH3J'IBH51M

ITP 04
OK 01,
OK 02,
JIP 14,
MP 01,

MP 11




rpynmnaM: Ha MpUMEpe aMHUHOKHCIOT M KapOOHOBBIX KHCIOT, CIUPTOB M (PEHOJIOB,
aNBAETUA0B U KeTOHOB. OnncaHue HaOIIOMAEMBIX SIBIIEHWH U COCTaBICHHE XUMHUYECKUX
PEaKIMI W/ WA CXEM.

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvuas paboma obyuarowuxcs (He npedycmompeto)

Pa3nea 8. Xumust B ObITy ¥ IPOU3BOICTBEHHOM JIEATEIILHOCTH YEIOBEKA

JlaGopaTopHast mocyaa U XuMU4YeCKre peakThuBbl. OCHOBHBIE Ta0OpaTOPHBIEC OTIEpPaIUH.

JlaGopatopHoe obopynoBanue. TexHrnka 6€30MaCHOCTH U MpaBuIIa paboTHI (TIOBEIEHUS) B
naboparopun

Koumponvusie pabomut (ne npedycmompero)

Camocmosmenvnasn paboma obyyaowuxcs (He npedycmompeno)

Tema 8.1. DKoJIOrHYecKast 0€30IacHOCTh MOCIIECTBUM OBITOBOM M TPOU3BOACTBEHHOM NESITEIBHOCTH

Xumus B ObITY U [deToBeKa,

MIPOU3BOJICTBEHHOU

ACSTEIIbHOCTH CBsI3aHHAS C IepepaboTKOI BEIIeCTB; MOUCK M aHAIN3 XUMUYECKON nHpopmManuu us3 ITP 04
Pa3IUYHBIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBA MaCCOBOM OK 01,
uH(popMaluu, cetb UHTEpHET U Apyrue). OK 02,
Keiicsl (¢ yuerom Oymymieit nmpodeccroHalbHON ASATEIBHOCTH) Ha aHATTN3 HHPOPMAITUH O JIP 14,
MIPOU3BOJICTBEHHOU JESITEIFHOCTH YEeNIOBEKa, CBI3aHHOM ¢ MepepaboTKOM U MOIy4eHueM MP 01,
BEILECTB, a TAKXKE C FKOJIOTNUECKOH O€30I1aCHOCTHIO. MP 11
3amuTa keiica: [IpeacraBnenue pe3yinbTaToB PeLICHUS! KEHCOB (BBICTYIIJICHHE C
MIPE3CHTAILINECH )
Koumponvnsie pabomut (ne npedycmompero)
Camocmosmenvnas paboma obyyaiowuxcs (ne npedycmompeHo)

Pa3znen 9.1. MccrnenoBanre 1 XUMHUECKUN aHANIN3 00BbEKTOB OHochepsl

Tema 9.1.1. Teopernueckoe o0yueHue

OcHoBbl . IIpakTuyeckue 3aHATHSA: BBITIOTHEHNE TUTTOBBIX PACYETOB MO TEMAaTUKE HKCIIEPHUMEHTA ITP 04

n1abopaTopHoii (BBIXOJI IPOJTYKTA PEAKIIIHI, MAcca HABECKH, 00beM pacTBopuTens). O6paboTKa NaHHBIX, OK 01,

TIpaKTHKN B aHaJIU3 | OIIEHKA MX JOCTOBEPHOCTH (BBIUMCICHHE CPETHEr0 3HAYCHUS OK 02,

MPO(ECCHOHAMBHEI AKCIEPUMEHTAIbHBIX IaHHBIX, [IOTPEIIHOCTH). JIP 14,

X11aboparopusx [IpencraBienne pe3yabTaTOB SKCIEPUMEHTA B pa3nu4YHON ¢opMme (Tabnuia, rpaduk, MP 01,
OTYeT, HOKNaJ, TPEe3eHTAIHS). MP 11




Tema 9.1.2.
XUMHUYECKUN
aHau3 Ipo0 BOJIBI

OcHOBHOe coiep:kaHue

Knaccugukarus mpo0 BoAbI 110 BUAY U Ha3HAYCHUIO, HCXOMS U3 €€ XMMHUYCCKOr0 COCTaBa.
OpraHoJIENTHYECKHUE

CBOIiCcTBa (3amax, Mpo3pavyHOCTh, IBETHOCTh, MyTHOCTb) BOJbI. KMCIIOTHOCTH U 111€J10YHOCTH
Bozbl. pH cpenbl 1 MeToIbI ee onpeneneHus. JKecTKoCTh BOJIbI M1 METO/IbI €€ OIPEICIICHHUS.
CymHOCTh METOIa TUTPOBAHUS.

Buasl xecTrkocTu BoAbI (BpeMeHHas U MOCTosiHHAs ). JKEeCTKOCTh BOJBI KaK IPUYMHA
BBINA/ICHUS 0CAIKOB WJIM 00pa30BaHUs COJICOTIOKEHUHN, UMEIOIIUX MECTO B OBITY U Ha
IIPOU3BO/ICTBE.

CocraB coneil, BbI3bIBAIOLIUX )KECTKOCTh BOJIbl. XMMUYECKUE MPOLIECCHI, YCTPAHSIOIINE
JKECTKOCTb BOJIbl. Y PaBHEHUSI XUMUUECKUX PEAKIIMM, WIUTFOCTPUPYIOIIUX MPOIECCHI,
MPOUCXOSAIINE IPU YCTPAHEHUH KECTKOCTU. Y CTPAHEHUE BPEMEHHOM )KECTKOCTH
OBITOBBIMU U XUMHUYECKUMU crioco0aMu. CriocoObl YCTpaHEHUS TOCTOSTHHON

YKECTKOCTH.

IIpakTHyeckoe 3ansiTHe. CriocoObI BBIPAXKEHNUS KOHIIEHTPALMU PACTBOPOB: MaccoBast 10
PacTBOPEHHOTr'0 BEUIECTBA, MOJIIPHAs U MOJISUIbHAS KOHUEHTpauu. Turp pacrsopa.

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
pacyeT KOHIICHTPALMM 3arpA3HAIOIINX BEIIECTB U UX CPABHEHUE C MPEIAEIBHO
JIOITyCTUMBIMHA KOHIICHTPALUSIMHU

(I1AK).

JIP 14,
MP 01,
MP 11,

O K 01
OK 02
OK 04

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvrasn paboma ooyuarowuxcs (He npedycmompeHo)

Tema 9.1.3.
XUMHUECKUH
KOHTPOJIb KaYECTBA
MIPOAYKTOB
MMUTAHUS

OcHoBHOE CoAEpKaHuE

KauecTBeHHBIM XMMUYECKHI COCTaB MPOIYKTOB MUTaHUs. BellecTBa, (haabCH(MUIIMPYIOIINE
MPOAYKThI TUTAHHMS,

M BCUICCTBA, 3arpA3HAIOIIUC IMTPOAYKTHI TUTAHUA. OHpG)IeJ'ICHI/IC 3arpA3HAIOIINX
XUMHYCCKUX BCIICCTB B IPOAYKTAX IMUTAHUA, OIIPEACIICHUC BCIICCTB, HC 3ai4BJICHHBIX B
COCTAaBC IMPOAYKTOB ITUTAHUS.

HpaKTH‘IeCKOC 3aHATHE. OpFaHquCKHe N HCOPraHNMYCCKUE BCUICCTBA, BXOAIINC B
COCTaB NPOAYKTOB IMUTAHUS. OHpe,Z[C.HCHI/Ie coCTaBa 6.]'[}0)1 Ha COACPIKAHUC MAKPO U

MHKPO3JIEMEHTOB. V3ydyeHune mpeanoKeHHbIX IpernoaaBaTeaeM OIro1 Ha

npeMeT XUMUYECKOT'0 COCTaBa, OIpe/iesieHHe JoIei 0T CyTOYHOW HOPMBI MAaKpo U
MHUKPOAJIEMEHTOB B

YKa3aHHOM OJItofe.

Pemrenne IMMPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4 110 Ky.]'[PIH&pHOfI TEMATUKE Pa3JIMIHBIX

JIP 14,
MP 01,
MP 11,

OK 01
OK 02
OK 04




THUIIOB.

HccnenoBanne XMMUYECKOTO COCTaBa MPOAYKTOB MUTAHHUS.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaGopatopHas padora «OOHapy€HUE HUTPATOB B IIPOJYKTAX TUTAHUS.
HccnenoBanue MaTepraioB MOJTyKOJIMYECTBEHHBIM METOJOM OIPEICIICHUS] HUTPATOB C
UCTIOJIb30BaHUEM TU(PEHUIAMHUHA (KOPHETUIOABI OBOIICH, JIUCThSI M KOYEPBIKKA KAITyCThI,

10161 (PPYKTOB). AHATIU3 YPOBHS 3arpsS3HEHUS HUTPATAMH 110 HHTEHCUBHOCTH 2
OKpAaIIIMBaHUS TIPOYKTOB PEaKIUH.

2. JJabopatopnas padora «/cciaenoBanue NpoayKTOB IUTAHUS Ha HAJIMYUE YIIIEBOJOBY.

HccrenoBanre MOJIOYHBIX MMPOTYKTOB HA HAIMYUE KpaxMaina. McciieqoBanue mpoIyKToB Ha

HAJTMYHUE TIFOKO3HI.

Konmponvusie pabomol (ne npedycmompero)

Camocmosmenvras paboma obyuarowuxcs (e npedycmompeHo)

MpomMexyTo4yHaa aTTecTauMa NO AUCLUUNIAUHE 18
(s k3aMeH)

Bcero 152

JnsxapakTepUCTUKIYPOBHIOCBOECHUAYY€OHOrOMaTepHaIalcIIoNb3y IO TCACIEAYIOIUe 0003HaAYSHNUS:
1. —o3HakOMUTENbHBIN (Y3HaBaHUE paHEe HU3YUEHHBIX OOHEKTOB, CBOMCTB);
2. —penpOoAYKTHUBHBIH (BBIOJIHEHUE JAESITEINBHOCTH 110 00pa3ily, HHCTPYKLMH WK TIOA PYKOBOACTBOM);
3. —IIPOAYKTHBHBIN(TNIAHUPOBAHUE U CAMOCTOSATENILHOE BBIIIOIHEHHE AEATEIILHOCTH, PEIIeHUe MPOOJIEeMHBIX 3a1a4)




3. YCJOBUSA PEAJIM3AIIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHON
JANCIHUTIJIINH
3.1. TpeboBanuss K MHUHUMAJIBLHOMY MAaTePHAJIbHO-TEXHHYECKOMY
odecre4eHnIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPEOYET HATMYUS:
ydeOHOTO KaOmHeTa (ayIUTOPHH) JUIsI TPOBEACHHS JIEKIIMOHHBIX M TMPAKTHYECKHX
3aHATHI
O6opynoBanrue yueOHOTO KaOMHETA!
[TapThbl, CTYyNbs, TOCKA, HATJISAIHBIE TOCOOUS
Cton MybTUMETUNHBIN
TexHrueckue cpeacTBa 00y4eHHUs:
Kommerotep B coope B coctaBe Pentium G620\4096\500\DVD-RWGT
[Ipoektop Epson EB-X12+ noTojiouHOE KpeIieHue
Okpan HacteHHbll ScreenMedia Goldview
JlabopaTopHoe 00opyaOBaHHE:
e Anmapar Juisi AUCTUIUISIIUN BOJIbI
e HaGop apeomeTpoB
¢ bans koMOMHUpOBaHHas J1abopaTopHas
e Bechl TeXHUUECKHE C pa3HOBECAMU
e Bechbl aHAIUTHYECKUE C PA3HOBECAMHU
e Bechl 35IeKTpOHHBIE Y4eOHbIE 10 2 KT
e ['urpometp (ncuxpomerp) Komopumerp-aHedemomerp hOTOINICKTPUICCKHMA
e Harpesarenb a1 npoOUpox
e pH-MeTp MUIIIMBOIIEMETD
e [leub TUTENBHAS
e CniupTOBKa
e CTONUK NOJIbEMHO-TIOBOPOTHBIN C 2-MsI INIOCKOCTSIMU
e YCTaHOBKA ISl TATPOBAHUS
e [lenTpudyra gemoHcTpanmoHHas
e [ITkad cymmabHbIMI
® DJIEKTPOIUIUTKA JJaOOpaTOpHAs
e [Tocyna:
e brokchl
e bropeTka npsmasi ¢ KpaHOM WJIA OJTMBOM BMECTUMOCTBIO 10 Mi1, 25 Mt
¢ Boponka nabopatopHas
e Kosiba koHnYeCKast pa3HOM eMKOCTH
e Koyiba MepHast pa3Hoil EeMKOCTH
e Kpyxxku pappopoBbie
e [[aJI0OYKH CTEKJISIHHBIE
e [[uneTka riazHas
e [Tunierka (Mopa) ¢ ogHOM METKON pa3HOM BMECTUMOCTHIO
e [[urerka ¢ geneHUsAMH pa3sHOM BMECTUMOCTBIO
e [IpoOupku
e CTakaHbl XUMUYECKHUE PA3HON EMKOCTH



e CTeka NpeAMETHBIE

e CTymnKa 1 eCTUK

e Turnu dapdopossie

o [{unuHapel MEpHBIE

e Yamka BeImapuTEIbHAA

e BciomorarenbHble MaTEpUAJIbL:

¢ banka c mputepToil mpoOKoi

e bymara guibTpoBanpHas

e Bara rurpockonuyeckas

e ['py1mia pe3auHoBast 1151 MUKPOOIOPETOK U ITUIETOK

e Jlepxarens st mpoOUPOK

e Epiiu 111 MOKU KOJO ¥ MpoOUPOK

e Kancynaropka

e Kapanaammu 1o cTekity

e Kpucramnuzarop

e Ho>xHUIIBI

e [Tanouku rpaduToBbIe

e TpyOKu pe3uHOBBIE COEUHUTENbHBIE.

o [lITatuB 1aboOpaTOPHBII 15 3aKPEIICHUS TIOCYAbI U IPUOOPOB
e [IITaTuB U151 TPOOUPOK

o [1{unup! TUrEILHBIE

e OunbTphl 0€330JIbHBIE

e TpyOKu CTEKIISTHHBIC

e TpyOku XsIOpKanblHEeBbIE

e CTekJia yacoBbI€

e DKCHKaTOp

e XUMHUYECKHE PEAKTHBBI (KOJMYECTBO B 3aBUCMMOCTH OT YHUCIA TPYIII,
YeJIOBEK).

o KOMIUIEKT HAIJISIAHBIX TTOCOOUH (T1aKaThl, CXeMbl, cTeH 1bl, CD)

3.2. HapopmanuoHHoe obecnedeHne peau3auu NporpaMmmbl

Ilepeyenb pexomMeHayemMbIX Y4eOHbIX u3AaHuil, WHTepHeT-pecypcoB,
AOMOJTHUTEIbHOM JTUTEPATYPbI
OCHOBHbIEC UCTOYHUKH:

1. Apo3nos, A. A. Xumus [IneKTpoHHBIN pecypc] : yuebnoe mocodue ais CI1O / A.
A. Ipo3znos, M. B. JIpo3noBa. — DJIEKTPOH. TEKCTOBBIEC TaHHbIe. — CapaToB :
Hayunas xuura, 2020. — 317 ¢. — 978-5-9758-1900-0. — Pexwum noctyna:
http://www.iprbookshop.ru/87083.html
2. Baiitaep B.B. Xumus [DnekTpoHHbIi pecypc] : yuedHoe nocodue / B.B. Baiitnep,
E.A. HukoHeHKO. — DIEeKTpOH. TEKCTOBbIE JaHHbIe. — EkaTepunOypr: Ypaibckuit
dbenepanpubiii yauBepcuret, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexum
noctymna: http://www.iprbookshop.ru/66217.html DbCnoura;
JloTIOTHUTEThbHBIE HCTOYHUKH:
1. Xumus [DnekTpoHHBIN pecypc]: yuebHoe mocodue /. — DIEKTPOH. TEKCTOBbIE




naHHble. — BopoHex: BopoHEKCKUI roCcy1apCTBEHHBI apXUTEKTYPHO-
cTpoutenbHblil yHuBepcutet, ObC ACB, 2019. — 92 ¢. — 978-5-890040-579-1. —
Pexxum noctyna: http://www.iprbookshop.ru/59133.html 9bC

2. Xumus [IneKTpoHHBIN pecypc] : yueOHoe nocobue / A.M. [lanunenko [u np.]. —
DIIEKTPOH.

TEKCTOBBIC AaHHbIE. — HoBocubupck: HoBocuOupckuii rocyqapcTBEHHBIH
apXUTEKTYpPHOCTpOUTENbHBIN YHUBepcuTeT (Cubctpun), 2019. — 261 ¢. — 978-5-
7795-0775-2. — Pexum gocryna: http://www.iprbookshop.ru/68898.html 5bC

3. Mapmrankua M.®. Xumus [ DneKTpoHHBINA pecypc] : yaueOHoe mocobue / M. D.
Mapmankus, U.C. I'puropss, J.H. KoBaneB. — DIIeKTpOH. TEKCTOBBIE TaHHbBIE. —
CraBpormnounb: CeBepo-KaBkazckuit ¢henepanbublii yauepcuter, 2020. — 228 ¢. —
2227-8397. — PexxuM nocTyma:

http://www.iprbookshop.ru/63225.html

NHTepHET HCTOYHUKHU:

www.elementy.ru — caiit «aeMeHTBI 00JIBIION HAYKH. DHITUKIIOICINSD)
http://ru.wikipedia.org/wiki - MatepHaer-3HIMKIONE AN testpilot.

http://www.nkj.ru — caiit xypnana «Hayka 1 )KU3Hb.

http://www.znanie-sila.su — caiit xypHana «3HaHHE — CHJIaY.
http://technicamolodezhi.ru — caiit xypHana « TexHHKa — MOJOACIKUY.
http://www.popmech.ru — caiit xypnana «llomynsipHas MeXaHUKa.

http://ihst.ru — caiit MuctutyTa nctopun xumuu u texauku uMm. C.1. Basuosa PAH
(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHana «Bompochkr
UCTOPHH

XUMHH U TEXHUKH.

http://naturalscience.ru — caiitr «Xumusa. CHOpaBOYHHK €CTECTBEHHBIX HAYK».




3. KoHTpoJIb 1 OlleHKA Pe3yabTATOB OCBOCHHS Y4eOHOM JUCIUNIMHBI

KoHTponb © OIEHKa pe3yabTaTOB OCBOCHHUSA YUEOHOH JUCHHMIUIMHBI OCYIIECTBISCTCS
mpernojaBaTesieM B MpoIlecce MPOBEACHUS MPAKTUYECKUX 3aHATUH U J1a00OpaToOpHBIX  pador,
TCCTUPOBAHHWA, a TaKKC BbIIIOJIHCHHUA O6y‘-IaIOH_II/IMI/IC$I UHAUBUAYAJIbHBIX 3aI[aHI/II7I, IIPOCKTOB,

HUCCIIEOBAaHUN.
PesynbTaThl 00y4yeHusi (0CBOCHHBIE YMEHMS, ®opMBbI U METO/IbI KOHTPOJISI H
YCBOCHHBIC 3HAHUSA) OLICHKHPEe3yJIbTATOB
o0yueHust
Ocoboe 3HaueHue AMCLUIUIMHA HMeeT INpH (HOPMUPOBAHUU U pedepat
pa3BUTHH O0IIMX KoMIleTeHIui B cooTBeTcTBUU ¢ PI'OC: TECTUPOBAHUE

OK 01. Beibuparb ciocoOsl pemieHus 3aa4 mpodheccCuoHaIbHOM
NEeSTeIbHOCTH, IPUMEHUTEIBHO K Pa3JIMUYHbIM KOHTEKCTaM.

OK 02. OcyumecTBiasTh NOUCK, aHAIU3 M HWHTEPIPETALHUIO
mHbOpMannUy,  HEOOXOIWMOW  JUIsl  BBIOJHEHHWS  33j1ay
poecCHOHATLHON 1EATEIbHOCTH.

OK 03. [IlmanupoBaTb M  peajM30BBIBATb COOCTBEHHOE
po¢eCCHOHATILHOE U IMYHOCTHOE pPa3BUTHE.

OK 04. PaGortatp B KOJIEKTHBE W KomaHze, 3(pdexTuBHO
B3aUMO/ICHICTBOBATh C KOJIJIEraMH, PYKOBOJICTBOM, KJIIMEHTAMU.
OK 05. Ocy1iecTBasTh YCTHYIO U IUCbMEHHYK0 KOMMYHHUKAIUIO Ha
rOCYJapCTBEHHOM SI3bIKE C Y4ETOM OCOOCHHOCTEH COLMAIbHOIO U
KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IlposBiaATh rpakxIaHCKO-NIATPUOTUYECKYIO MO3HUIIMIO,
NIEMOHCTPUPOBaTh ~ OCO3HAHHOE  IIOBEJIEHUE HAa  OCHOBE
TPaIUILIMOHHBIX O0IIEYEIOBEUYECKUX [IEHHOCTEH.

OK 07. CopnelcTBOBaTb COXPAHEHUIO OKPY’KaIOLIEH Cpemsl,
pecypcocOepexennto, 3h(HeKTUBHO AeHCTBOBATH B Upe3BbIYAMHBIX
CUTYalUsX.

OK 08. Hcnonb3oBaTh cpeicTBa (pU3MUECKOW KyNbTYphl JUIS
COXpaHEHHs M  YKpEeIUIeHHs  370pOBbs B  Ipoliecce
npodeccuoOHaTbHON JESATEIIBHOCTH U HOJIEpKaHUS
HEO0OXO0MMOTO YPOBHS (DU3NYECKOM MOATOTOBIEHHOCTH.

OK 09. Hcnonp3oBaThb HHGOPMALMOHHBIE TEXHOJOIMHU B
MpoQeCCHOHAIIBHON e TEIHHOCTH.

OK 10. TTonb3oBaTbes NpodecCHOHATbHON JOKyMEHTaluuen Haj
rOCy/1IapCTBEHHOM U MHOCTPAHHOM SI3bIKE.

OK 11. [InanupoBaTh NpPEeAIPUHUMATENBCKYIO NEATENBHOCTh B
npodeccuonanbHoOM chepe.

B pamkax mporpaMMbl  y4eOHOW  JUCIHMIUIMHBI  OCBAaMBAIOTCH
VIMYHOCTHBIC, METaNpCIAMETHBIC u NpEAMCETHEBIC PE3YJIbTAThI C
cootBeTcTBHH ¢ TpeboBanusamMu OI'OC cpennero obmiero oOpa3oBaHus.
[ [nannpyemMble pe3ynbTaThl OCBOEHUS IUCLHUIUIMHBI JINYHOCTHBIE
(JIP), metanipenmernbie (MP), npeamerHbie 1u1st 6a30BOTO YPOBHS
n3yuenus (I1P)

JIP 01 Poccuiickyro rpaxIaHCKyr0 UACHTUYHOCTb, TaTPUOTHU3M,
YBa)KEHHE K CBOEMY

Hapo/y, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHol, ropaoctu 3a
CBOM  Kpail, cBow Poauny, mponuioe U Hacrosuee
MHOT'OHAI[MOHAJILHOTO HapoJa Poccun, YBa)KCHHE
rOCyJapCTBEHHBIX CUMBOJIOB (Tep0, (hiar, TuMH)

JIP 02 I'paxpaHcKyro MO3UIUIO Kak AKTUBHOTO u

OTBCTCTBCHHOI'O YJICHA pOCCI/IfICKOFO O6H_[€CTBa, OCO3HAroUIero

nrCcbMeHHas paboTta
KOHTpOJIbHas paboTa
VHIMBHTyaJIbHBIN POSKT




CBOM KOHCTUTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBaXKAIOLIETO
3aKOH M IPaBOMOPSIOK, 00JIaJar0IIero 4YyBCTBOM COOCTBEHHOTO
NOCTOMHCTBA, OCO3HAHHO  NPUHUMAIOLIETO  TPaJUIOHHBIC
HAIlMOHAJbHBIE M OOIEYEIOBEYECKHEe TI'yMaHUCTHUYECKHE U
NEMOKpaTUYEeCKHE LIEHHOCTH

JIP 03 T'oToBHOCTH K ciayxeHuto OTedecTBy, €ro 3alimuTe

JIP 04 CdopmupoBaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha TUAJIOre KYJIbTYp, a
TaKKe Pa3IUYHBIX (OpM OOIIECTBEHHOTO CO3HAHHUS, OCO3HAHHE
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE

JIP 05 CdopmupoBaHHOCTH OCHOB CaMOpPa3BUTHS u
CAMOBOCITUTaHUSI B COOTBETCTBUM C  OOIICUEIOBEYECKUMU
[IEHHOCTSIMH U UJI€a]aMy TPaKJaHCKOTO OOIIECTBA; TOTOBHOCTH U]
CIIOCOOHOCTH K CaMOCTOSITEIbHON, TBOPUYECKOM U OTBETCTBEHHOM
NMesTeTbHOCTH

JIP 06 TonepanTHOE CO3HAHUE U MOBEJCHHE B MOJTUKYITYPHOM
MHUpE, TOTOBHOCTh M CIOCOOHOCTh BECTH JHAJIOT C JPYTUMH
ITFOABMH, JOCTHTaTh B HEM B3aWMOIIOHMMAaHUs, HAXOAUTh OOIIHe
eI W COTPYAHMYATh JJIS HX JIOCTHIXKEHHUS, CIIOCOOHOCTH
MPOTHBOCTOSATh ~ HMJEOJOTHH  SKCTPEMH3Ma,  HAIMOHAIN3MA,
KceHo(oOUr, AUCKPUMHUHAIMKM IO COLUAIbHBIM, PEIUTHO3HBIM,
[PAacoOBBIM, HAIMOHAJIBHBIM TPU3HAKaM M JPYIMM HEraTUBHBIM
COLIMAJIbHBIM SIBICHUSIM

JIP 07 HaBbikM COTpyIHMYECTBA CO CBEPCTHUKAMH, IETHMU
MIIQJIIEr0  BO3pacTa,  B3pOCABIMH B 00pa30BaTENIbHOM,
00IIIECTBEHHO TOJIE3HOM, Y4eOHO-HUCCIIEI0BATEIbCKOM, MPOEKTHOH
U IpYTUX BUJIAX JESTEIbHOCTH

JIP 08 HpaBcTBeHHOE CO3HaHME U TIOBEJAEHHE Ha OCHOBE
YCBOCHMSI OOIIIEUEeIOBEUECKUX LIEHHOCTEH

JIP 09 ToToBHOCTH U CTOCOOHOCTH K 0OPa30BaHUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA MPOTSIKEHUU BCEH JKM3HM; CO3HATEIbHOE
OTHOIIICHHE K HENpPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIEIIHOM MpoecCHOHaTbHON U 00IECTBEHHON AEATEIbHOCTH
JIP 10 DcreTnueckoe OTHOILIEHHE K MHPY, BKIIOYas 3CTETHKY)|
ObITa, HAyYyHOrO M TEXHUYECKOro TBOPYECTBA, CIIOPTa,
0OIIECTBEHHBIX OTHOLICHUH

JIP 11 IlpunaTne M peanu3anuio IEHHOCTEH 340pOBOIO H
Oe3omacHOro obOpaza KHU3HU, TOTPEOHOCTH B (PUINYECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHATHUAX CTIIOPTHUBHO-
03IOPOBUTEIIFHON  JICATENIFHOCTHIO,  HETPHUSITHE  BPEIHBIX|
MPUBBIUEK: KYpEHUs, YIIOTPEOIEHHs aTKOT0JIsl, HAPKOTHKOB

JIP 12 BepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHHE K
¢duznyeckoMy M TCHXOJIOTHYECKOMY  3J0pOBBIO,  KaK
COOCTBEHHOMY, TaK W JIPYTHX JIFOJICH, yMEHHE OKa3hIBaTh IMEPBYIO
MOMOIIIb

JIP 13 Oco3nansblii  BbIOOp ~ Oynymedt  mpodeccun U
BO3MOYKHOCTEH peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB;
OTHOIIEHHE K  NPOPECCHOHANbHONW  JEATENbHOCTH  Kak
BO3MOYKHOCTH Y4YacTHs B PpEIICHUH JMYHBIX, OOIIECTBEHHBIX,
rOoCyJAapCTBEHHBIX, OOIIEHAITMOHAIBHBIX TTPOOIEM

JIP  14ChopMUpPOBAaHHOCTh  JKOJIOTUYECKOTO  MBIIIICHHS,
MOHMMAaHUS BJIMSHUS COIMAIbHO-DKOHOMHYECKHX MPOIECCOB HA




COCTOSIHME TPUPOJHONM M COLMAIBHOW Cpenbl; NPHOOpPETCHHE
OIIbITa 3KOJIOT0-HAIIPABJIEHHOM NEATEIbHOCTH

UIP 15 OTBeTCTBEHHOE OTHOLIECHUE K CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O IPUHATHUS HEHHOCTEN CEMEUHON KU3HU

MP 01 CamocrosTenbHO (HOPMYIHUPOBATh U aAKTYaIM3UPOBATH
npobieMy, paccMaTpUBATh €€ BCECTOPOHHE;

MP 02 YcraHaBiauBaTh CyIIECTBEHHBIM MPU3HAK WA OCHOBAHUS]
111 CpaBHEHMS, KJIacCU(UKAIUN U 0000IIEeHUS;

MP 03 OnpenensiTe Helau AESATEIbHOCTH, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU UX TOCTUKEHUS;

MP 04 BbisBISITh 3aKOHOMEPHOCTH UM INPOTHUBOPEYHUS B
[paccMaTpuBaeMbIX SIBJICHUSX;

MP 05 BHOCHUTP KOpPpPEKTHBBI B JI€ITEIbHOCTH, OILICHUBATH)
COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLIECHUBATh PUCKH IIOCIIEICTBUN
NEesATEIbHOCTH;

MP 06 Bnagerp HaBbIKaMH Y4eOHO-MCCIIEAOBATEIBCKON U
MIPOEKTHOM 1eATeIbHOCTH, HABBIKAMU Pa3pelIeHus mpooiem;

MP 07 CriocoOHOCTb ¥ TOTOBHOCTh K CAMOCTOSITEJIBHOMY TIOUCKY
METOJIOB PEILIEHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IUYHbIX
METO/I0B IT03HAHUS;

MP 08 OBnanenue BUJaMu JESTEIBHOCTH IO MOITYYEHHIO HOBOTO
BHAHUA, €r0 UHTEPIPETAlUH, IPEOOPa30BAHUI0 U TPUMEHEHUIO B
Pa3IMYHBIX Y4E€OHBIX CUTYyalUsAX, B TOM YHUCJIE NPU CO3JaHUU
Y4EOHBIX U COIMAIbHBIX TPOEKTOB;

MP 09 ®opmupoBaHME HAY4YHOIO THUIIA MBILUICHUS, BIIaJICHUE
Hay4YHOW TEPMUHOJIOTHEHN, KIIOUEBBIMU OHATUSAMU U METOIAMH;
MP 10 CraButh ¥ (QopMyIHMpOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTEeNbHON EATENBHOCTH U KU3HEHHBIX CUTYaIlHX;

MP 11 BbBAsATH  IOPUYUHHO-CIEJICTBEHHBIE  CBSI3U U
AKTyaJIM3UpOBaTh 3a/lady, BBIIBUTAaTh THUIIOTE3y €€ pEeIIeHMUS,
HAaXOJUTh apryMEHTHI Ul JOKa3aTelIbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

MP 12 Ananu3upoBaTh MOJTYYEHHbIE B XOJ€ PEIICHUs 3aJaud
[pe3yabTaThl, KPUTHYECKHM OLIEHMBAaTh UX JIOCTOBEPHOCTb,
[POrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

MP 13 JlaBaTh OIIEHKY HOBBIM CHUTYallMsiM, OLICHUBATH
MPUOOPETEHHBIN OIBIT;

MP 14 Brnagers HaBbIKaMHM TOJy4YeHUS HHGPOpMALMM U3
VMCTOYHUKOB pA3HbIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATH
MOWCK, aHATIN3, CHCTEeMAaTU3aIIUI0 U HHTEPIIPETAINIO HHPOPMAIIHH
[Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHUS;

MP 15 Co3pmaBaTh TEKCTBHI B pa3IUYHBIX (Popmarax C y4yeToM
Ha3HayeHUs: WHGOpMallMud U 1LEJIeBOM ayAUTOPHH, BBIOUpas
ONTUMABHYIO (HOPMY MPEICTABICHUS U BU3YAIU3AIIHH;

MP 16 OnenuBaTh 10CTOBEPHOCTD, JIESTUTUMHOCTh HH(QOPMAIIHH,
€€ COOTBETCTBUE ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

MP 17 MU cnonb3oBarh  cpelacTBa HMHPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX M OpraHU3allMOHHBIX 3a/lad C COOJIO/IEHUEM
TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MNPaBOBbIX U O3TUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH;

MP 18 Brnagete HaBblKaMHU pAaclO3HaBaHWS M 3alUTHI




nH(popManuu, HHOOPMAITMOHHOW 0€30MTaCHOCTH JTMYHOCTH.

I[P 01 CdopMUpPOBAaHHOCTh MPEACTABICHUN: O XHUMHUYECKOU
COCTABJISIFOLIEN €CTECTBEHHOHAYYHOUM KapTUHBI MUPA, POJIU XUMUHY|
B MMO3HAHUM SIBJICHUI MPUPOABI, B (OPMUPOBAHUH MBILIUICHHUS U]
KYIbTYpPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHOH TIPaMOTHOCTH,
HEOO0XOAUMOM JIJIS peIICHHUS TPAKTUIECKUX 33]1a4 M HKOJIOTHUECKHY|
00OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBbIO U MPUPOAHOMN
cpene;

[P 02 Bnaagenue cuCTEMONW XHUMHUYECKMX 3HAHHM, KOTOpas|
BKJIIOUAET: OCHOBOIIOJIATAIOIINE MOHATHUS (XMMUYECKUM 3JIEMEHT,
aToOM, JJICKTPOHHAas 000J0YKa aroma, S-, p-, J-3JIEKTPOHHBIE
opOuTanu aTOMOB, HOH, MOJIEKYIIa, BaJICHTHOCTb,
PIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIEHHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIpPHBIH O0bEM, YIJIEPOJHBIN
cKeseT, GyHKIMOHAIbHAs TPYIINa, paguKai, H30Mepus, U30MEPHI,
TOMOJIOTMYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA- U
Q30TcOoepXKalllhie  COCOUHEHHS,  OUOJNOTMYECKH  aKTHBHbBIC
BeliecTBa (YIJIEBOAbI, JKHUpbI, O€NKH), MOHOMEp, IIOJUMED,
CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJSPHbIE  COEIUHEHUS,
KpUCTAJUIMYECKAash  PEIIeTKa, THUIIbl XMMHYECKHMX peakiui
(OKMCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE, 3K30-U 3HJOTEPMHUYECKUE,
peaKuuu  MOHHOTO  OOMeHa),  pacTBOp,  OSJCKTPOJIHTHI,
HEJIEKTPOJIUTHI, SJEKTPOIUTUYECKAST JUCCOLUALUS, OKUCINUTED,
BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON pPEAKLIUU, XUMUYECKOE
[pPaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUSI XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX BELIECTB AM. Bbytneposa, Teopus
PIEKTPOJIUTAYECKON THUcconManuu, nepuoandeckuii 3akon J[.M.
MeHieneeBa, 3aKOH COXPAHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHUH, (PAKTOJIOTHYECKHE CBEIACHHS O
CBOWCTBaX, COCTaBe, MOJIyYeHHUH U Oe30MacCHOM HCIOJIb30BaHUU
BaKHEHIINX HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
[IPAKTUYECKON AESITEIbHOCTH YEJI0OBEKa;

[P 03 CdopMupoBaHHOCTb YMEHHUI BBISBIATH XapaKTEpPHBIE
MPU3HAKK W B3aMMOCBSI3b H3YYEHHBIX TMOHATHHI, NPUMEHSTH
COOTBETCTBYIOIIME MOHATHS MPHU ONMHUCAHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U MX NPEBpAILCHUI;
BBISIBJISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATUAMU H
MIPEICTAaBICHUSIMU IPYTHX ECTECTBEHHOHAYUYHBIX IIPEIMETOB;

[P 04 ChopmHupOBaHHOCTh YMEHHUI HCTIOIB30BaTh HANMEHOBAHUS]
XUMHYECKHX COEMHEHU MEX1yHapOJIHOI O COH03a
TEOPETUYECKON U MPUKIAJAHON XMMHUU U TPUBUAIbHBIE Ha3BAHUS
BaKHEUIIMX BEIIECTB (ITUJICH, AalleTWIEeH, DJIMLEPUH, (eHol,
dbopManbaeru, YKCyCHas KHCJIOTa, TIJMIUH, YrapHbId ras,
YIJIEKUCIIBIN ra3, aMMHUaK, TaleHasl U3BeCTb, HETallleHast U3BECTb,
MUTHEBAs COJIAa U IPYTUX), COCTABIATH (OPMYJIbI HEOPTaHUYECKUX
W OpPraHMYeCKUX BEILECTB, YPAaBHEHUS XHMUYECKUX PEaKIMM,
OOBSCHATH WX CMBICH; MOATBEPXKAATh XapaKTEPHbIE XMMHUECKHE
CBOMCTBA BEIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U
3aMMCSIMU YPABHEHUN XUMUYECKUX PEAKIINM;

P 05 ChopMUpOBaHHOCTb ~ YMEHUH  YCTaHABJIMBATh
MIPUHAUICKHOCTh W3YyYEHHBIX HEOPIaHMYECKUX M OPraHUYECKUX
BELIECTB K OINpPEAEICHHBIM KJaccaM M TpylnaM COEOUHEHMIH,
XapaKTEPU30BaTh MX COCTAB M BaXXHEHIINE CBOMCTBA; ONPEIEIATH




BUIbI XMMUYECKHX CBsA3eH (KOBaJICHTHAs, HOHHAs, METaNIN4ecKas,
BOJOPOJHAs), THUIIBI KPUCTAJUIMYECKUX PELIETOK BEILECTB;
KJ1accu(UIUPOBaTh XMMUYECKUE PEAKLIUY;

[IP 06 BiageHue OCHOBHBIMM METOJAMU HAYYHOI'O IO3HAHUS
BEIIECTB M XUMHUYECKUX SBJICHUN (HaONIOJeHHE, HU3MEpEHHE,
PKCIIEPUMEHT, MOJIETIMPOBAHUE);

I[P 07 CdopMHUPOBAaHHOCTh YMEHHH IPOBOJUTH PAacCUEThI IO
XUMAYECKUM (OpPMYJIaM M YPaBHEHUSM XUMHUYECKUX pPEaKIuil ¢
MCIOJIb30BaHUEM  (DU3MYECKMX BEJIMYMH, XapaKTepU3YHOIIHX|
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00BEMa
(HOpManbHblE  YCIIOBHMsSI)  ra3oB, KOJMYECTBA  BEILECTBA;
MCII0JIb30BAaTh CUCTEMHBIE XUMHUYECKHE 3HAHUA Il HPUHSTHSA
PEIICHNI B KOHKDETHBIX JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

[P 08 CdopMHpPOBaHHOCTh YMEHHMH IIAHUPOBATh U BBIMOIHATH
XUMHUYECKUN 3KCIIEPUMEHT (TpeBpallleHNs] OPraHUYECKUX BEIIECTB
[IPY HarpeBaHuM, MOJIyYCHHUE 3TUJICHA U U3YyYEHHUE €ro CBOMWCTB,
KAUeCTBEHHbIE pEaKUUU Ha ajbJAETUAbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JeHaTypauus O€JIKOB IpU HarpeBaHWUU, LBETHBIE
peakuuu OelKOB; NPOBOJAUTH pPEAKUUU HOHHONO OOMEHa,
OIIpEAEIIATh CPEy BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH HA
cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHWUS,
peraTh SKCIepUMEHTaNIbHbIE 3a1ayu 1o Temam '"Metamibl" u
"Hemeramnel') B COOTBETCTBHMM C MPaBWIAMHU TEXHUKH
0e30macHOCTH TpU OOpAIICHWH C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyJOBaHUEM; TPEACTABIATH  PE3yabTaTbl  XUMHYECKOTO
DKCIIEpUMEHTa B ()OpME 3alHcu ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 (opMyIMpPOBATH BBIBO/IBI HA OCHOBE 3THX PE3yJIbTaTOB,;
[P 09 CdopMHUpOBaHHOCTh YMEHUS aHATU3UPOBATh XUMHUUECKYIO
MHGOPMALINIO, TOIYYaeMyl0 M3 Ppa3HbIX HCTOYHHMKOB (CpElICTB
MaccoBoi uH(popMaluu, cetb UHTEpHET U 1pyrue);

I[P 10  CdopmupoBaHHOCT YMEHHMH COOMIOJATh MPABUIIA
HKOJIOTMUYECKHU 11€JI€CO00Pa3HOT0 MOBENEHUS B OBITY U TPYAOBOU
NEATEIBHOCTH B LESIX COXPAHEHMS CBOETO 3J0pOBbI MU
OKpYy)Kalollled TNpPUPOJHOW  CpeAbl; YUYUTHIBaTh  ONACHOCTH
BO3JECHCTBUS HA JKUBBIE OPraHU3MBI OIPENEICHHBIX BEIIECTB,
[MOHUMAasi  CMBICJI  [OKa3zaTedss  NPENebHOW  JIOMYCTUMOM
KOHLIEHTPALINN;

[P 11 Jna oOyuaromuxcsi ¢ OrpaHUYeHHBIMU BO3MOXHOCTSAMU
3I0POBbsI: C(OPMHUPOBAHHOCTH YMEHHS NPUMEHSTHh 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB M XUMHUYECKHX
SIBIICHMI;

I[P 12 Jlns crmemblx ©  CHA0OBWISIIUX — OOYYAFOIIMXCS:
C(OPMHUPOBAHHOCTh YMEHHUS HCIIOJB30BaTh PEIbe(HO TOUEUHYIO
cucreMy oOo3Hauenuit JI. bpaing s 3amucu XMMHYECKHX

bopmy.




