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1.Ilacnopr pado4eii mporpaMMbl y4e0HOM M CHUILIHHBI

1.1.06a1acTh NpUuMeHeHUs1 padoyeil MPOrpaMmbl

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

Hcnonb3zoBanne pabodeil mporpaMMbl  y4eOHOW  AUCIHUIUIMHBI B JIOMOJHUTEIHHOM
npodeccroHanbHOM 00pa30BaHUU HE TPEAYCMOTPEHO.

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

1.3.lenu u 3axa4n y4eOHOH AMCUMIJIMHBI — TPeOOBAHMS K pe3yibTaTaM OCBOEHMS
Y4eOHOM TUCUHMILIMHBI

Heab: @opMuUpOBAHUE y CTYIEHTOB IMPEJICTABICHUS O XHUMUYECKOW COCTABJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa KaK OCHOBBI MPUHATHS PELIEHUN B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMSAX, OTBETCTBEHHOIO ITOBEJAECHUS B IIPUPOIHOM Cpele.

3agaumn:

1) cpopmupoBaTh MOHMMAaHHME 3aKOHOMEPHOCTEH MPOTEKaHHsI XMMHUYECKUX IPOLECCOB U
ABJICHUM B OKPYKAIOIIEW Cpene, LEJOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aWUMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIIATh (DOPMyJbl HEOPraHMYECKHMX W OpPraHMYECKHX BEIIECTB,
YPaBHEHHUSI XUMHYECKHX PEAKIHUI, OOBICHATh WX CMBICI, HHTEPIPETUPOBATH PE3YJHTAThI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKUX HSKCHEPUMEHTAIbHBIX
UCCJIEOBAHUM C COONIOIGHHEM TpaBWi 0€30MacHOro OOpallleHHs C BelleCTBaMU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUThb YMEHHsI HCHOJb30BATh MHPOPMALMIO XMMHUYECKOTO XapaKTepa W3 Pas3IMyHBIX
HMCTOYHHKOB;

5) copmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEIBHOCTH U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOILIECCOB;

6) chopMupOBaTh MOHUMAHNE 3HAYMMOCTHU JOCTHXKEHUH XUMUYECKON HayKU U TEXHOJIOTUM st
pa3BUTHUS COLIMATILHON U IPOU3BOACTBEHHOM cep.

Ocoboe 3HaueHWe MAUCIUIUIMHA HWMEEeT Mpu (HOPMHUPOBAHUM U PA3BUTHH OOIIMX
KommneTeHuui B cootsercTBUU ¢ ®I'OC:

OK 01. BeibupaTts crioco0b! perieHus 3aaa4 npodeccuoHaIbHOM AeSITETbHOCTH TPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Ucnonbs30BaTh COBpEMEHHbBIE CPECTBA MOMCKA, aHAJIM3a U UHTEPITPETAIlMU HH(DOpMaAIuu
¥ MH(OPMAIMOHHbIE TEXHOJOTUH ISl BBIIOIHEHUS 3a/1a4 Npo(dhecCUOHATBHOM IS TEIbHOCTH.
OK 04. D¢ dexTuBHO B3aUMOJEHCTBOBATh U Pab0OTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. CopeiicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH Cpelibl, pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 W3MEHEHUM KIMMAaTa, NPUHLMIBL OepexIIMBOrO MPOU3BOACTBA, 3((PEKTUBHO
JNEUCTBOBATh B UPE3BbIUYANHBIX CUTYALIHUSX.

B pamkax nporpammbl  y4yeOHOM  JUCHMIUIMHBI ~ OCBaMBAIOTCS  JIMYHOCTHBIE,
MeTanpeaIMETHBIE U MPEAMETHBIE pe3ybTaThl ¢ cCO0TBETCTBUU ¢ TpeboBanusiMu OI'OC cpeanero
oO1ero o6pa3oBaHwsl.

[Inanupyemble pe3ysibTaThl OCBOEHUS JUCUUIUIMHBI TMYHOCTHBIE (JIP), MeTanpeaMeTHbIe
(MP), npenmeTHbie asnst 6azoBoro ypoBHs uzydenus (I1P):



JIP 01 Poccuiickyto TpaKJaHCKYI0 HMIAEHTUYHOCTh, NATPHOTU3M, YBAXKEHUE K CBOEMY HApOAY,
YyBCTBA OTBETCTBEHHOCTH Iepea PoIMHOM, ropAOCTH 3a CBOM Kpaii, CBOXO PoauHy, npouuioe u
HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoda Poccuu, yBak€HHE TOCYJIapCTBEHHBIX CHUMBOJIOB
(rep0, dnar, TUMH)

JIP 02I'pak1aHCKyX0 TO3UIMI0 KaK AaKTUBHOTO W OTBETCTBEHHOIO 4YJIEHA POCCHUICKOTO
00111eCTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE ITpaBa U 00S3aHHOCTHU, YBAXKAIOIIETO 3aKOH U
OpaBOMOPSIAOK,  OO0JIaaloIIer0o  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPaJWLMOHHBIE HAI[MOHAJIbHBIE U OOIIEUEIOBEUECKUE T'YMaHHUCTHYECKHE U
JEMOKPaTUYECKUE [IEHHOCTH.

JIP 03 T'0TOBHOCTS K ciTy:keHHI0 OTE4YeCTBY, €ro 3allIuTe.

JIP 04CpopMupoBaHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM M OOILECTBEHHOW IPAaKTUKH, OCHOBAHHOIO HA JUAJOre KyJbTyp, a TakKkKe
paznuyHbIX (OpM OOLIECTBEHHOTO CO3HAHUS, OCO3HAHHWE CBOEr0 MECTa B MOJIUKYJIbTYPHOM
MHpeE.

JIP 05CdpopMupoBaHHOCTh OCHOB CaMOpa3BUTUSL M CaMOBOCIUTAaHUS B COOTBETCTBUHU C
OOIIEYETIOBEUECKUMHU I[IEHHOCTSIMU M HJACaJaMU TPaKJaHCKOro OOIIEeCTBa; TOTOBHOCTh U
CIOCOOHOCTB K CAMOCTOSITENIbHOM, TBOPUYECKON U OTBETCTBEHHOM J1€ATEIbHOCTH

JIP 06 TonepaHTHOE CO3HAHME M IOBEIACHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTb U
CIIOCOOHOCTB BECTHU JIMAJIOT C IPYTHMMH JIFOIbMHU, TOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh
oOuIye 1eNd U COTPYAHUYATh IS UX JOCTUKEHMSI, CHOCOOHOCTh MPOTUBOCTOSTh UCOJIOTUU
AKCTPEMHU3MA, HALIMOHATIN3MA, KCEHO()OOUH, TUCKPUMHUHALIMY 110 COLIMAIIBHBIM, PEITUTHO3HBIM,
PacoBBIM, HALIMOHAJIBHBIM MPU3HAKAM U APYTUM HETATUBHBIM COLMAIBHBIM SIBJICHHSIM

JIP 07HaBbIKH COTPYAHUYECTBA CO CBEPCTHUKAMM, IE€THbMH MIIAAIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-UCCIIEeI0BATENBCKON, MPOEKTHON U APYTHUX
BUJIaX JIESITEIbHOCTU

JIP 08HpaBcTBeHHOE CO3HaHWE U TMOBEJACHUE HAa OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX
LIEHHOCTEN

JIP 09T oTOoBHOCTh M CHOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
NPOTSKEHUHM BCEM JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HENpPEepbhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIICIITHON MPO(ECCHOHAIBHOM M OOIIECTBEHHOM JESITEIHHOCTH

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

JIP 111lpunsiTne W peanu3aiuio I[IEHHOCTEH 370pOBOTO M 0Oe30macHOro ooOpasza KU3HH,
NOTpeOHOCTH B (PU3MYECKOM  CaMOCOBEPIICHCTBOBAHUM,  3aHATUSAX  CIIOPTUBHO-
0370POBUTEIBHOM JEATENBHOCTBIO, HETIPUATHE BPEAHBIX MPUBBIYEK: KYpPeHUs, YHOTPEOIeHUS
AJIKOT0J1s5, HAPKOTHUKOB

JIP 12bepexxHoe, OTBETCTBEHHOE€ M KOMIIETEHTHOE OTHOILIEHHWE K (u3nyeckomy U
MICUXOJIOTUYECKOMY 3JI0POBbIO, KAK COOCTBEHHOMY, TaK U JIPYTUX JIIOJIEH, YMEHHE OKa3bIBATh
MEPBYIO OMOIIb

JIP 13Oco3uannblil BEIOOp Oyyiiei npodeccr M BO3MOXKHOCTEH peain3aiiuu COOCTBEHHBIX
’KU3HEHHBIX TUIAHOB; OTHOIICHHE K TNPO(PECCHOHAIbHON MAESITETbHOCTH KaK BO3MOXKHOCTU
y4yacTusi B pEHICHMH JIMYHBIX, OOIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npo0sem

JIP 14ChopMupOBaHHOCTh HKOJIOTMYECKOTO MBIILICHUS,, MOHUMAHUSA BIMSHHS COLIMAIBHO-
HKOHOMUYECKUX IMPOLIECCOB HA COCTOSHUE MPUPOAHON M COIMAIBHOM cpenbl; mpuoOpeTeHne



OIIBITA 3KOJIOrO-HANPABIEHHOMN AEATEIbHOCTH

JIP 150TBETCTBEHHOE OTHOIIEHWE K CO3[JaHHI0 CEMBH HAa OCHOBE OCO3HAHHOTO MPHUHSTHUSA
[IEHHOCTEN CeEMENHOU KU3HU

MP 01 CamocrtositensHO QOpMYIUPOBATh M aKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

MP 02 VYcraHaBnuBaTh CYIIECTBEHHbIM NPU3HAK WJIM OCHOBAaHUS Uil CpPaBHEHUS,
KJaccupuKanuu U 0000IIeHHUS;

MP 03 Onpenensits 1eNH JeITEIbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUU UX TOCTHKEHUS;
MP 04 BpISIBASTh 3aKOHOMEPHOCTH U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSAX;

MP 05 BHOCUTH KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKHU IOCIEACTBUN IESITEIbHOCTH;

MP 06 Bnanets HaBbIKaMH y4€OHO-UCCIIEI0BATEIBCKON U TPOEKTHOM AEATENBHOCTH, HABBIKAMU
paspeliieHus npooeM;

MP 07 CnocoGHOCT M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pPEIICHHUs
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B [IO3HAHNUS;

MP 08 OBnanenue BugamMu AESTENBHOCTH 10 OJIYYEHUIO HOBOTO 3HAHMS, €T0 UHTEPIPETALIAH,
peoOpa30BaHUIO U IPUMEHEHUIO B Pa3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIE IPU CO3JaHUU
y4eOHBIX U COLIMATIBHBIX IPOEKTOB;

MP 09 ®opmupoBaHME HAY4YHOTO THUIA MBIIUICHUS, BIAJECHUE HAyYHOU TEPMHUHOJIOTHUEM,
KJIFOYEBBIMU MTOHATUAMU U METOJAMHU;

MP 10 CraButh 1 GpopMyIHpoBaTh COOCTBEHHbBIE 33JJa4l B 00pa30BaTEIbHON AEATEIBHOCTH U
KU3HEHHBIX CUTYAIUAX;

MP 11 BbIBASATH NPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJW3UPOBATH 3a/1ady, BBIJABUTATH
TUIIOTE3Y €€ PELICHUs, HAaxXOAWTh APTyMEHTHI I JOKA3aTeNbCTBA CBOUX YTBEPKICHHM,
3a/1aBaTh MMAPAMETPHI U KPUTEPHUH PEILICHHUS;

MP 12 Ananmu3upoBaTh IOJYyYEHHBIE B XOJE PELICHHS 3a1add pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSAX;

MP 13 [/laBath O11eHKY HOBBIM CHUTYaIIUsIM, OIIEHUBATH MMPUOOPETEHHBIN OIBIT;

MP 14 Bnaaerpb HaBbIKaMHU TMOJy4YeHUs WHGOPMAIMM W3 HWCTOYHHKOB pAa3HBIX THUIIOB,
CaMOCTOSITEJIBHO  OCYILECTBJIATH I[OUCK, AaHAJIW3, CHUCTEMATU3alUI0 U HHTEPIPETALUIO
MH($OpPMaLUU Pa3INYHBIX BUI0B U (OPM MPECTABICHUS;

MP 15 CoznaBath TEKCTHl B pa3MyHBIX (opMarax C ydeToM Ha3zHaueHus WHGOpMAIu U
L[EJIEBON ayTUTOPUH, BBIOMpast ONTUMAIBHYIO (OpMY MPEICTAaBICHUS U BU3yaIu3aluy;

MP 16 OuenuBaTh JOCTOBEPHOCTb, JETUTUMHOCTh HH(POPMALIUU, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMAM;

MP 17 Hcnonb3oBaTh cpeiacTBa MHPOPMALMOHHBIX MU KOMMYHHKALMOHHBIX TEXHOJIOTMM B
pElIeHMN KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OPraHU3alMOHHBIX 3aJad C COOJI0JEHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCOCOEpeKeHNs, TPAaBOBbIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

MP 18 Bnanmerp HaBbIKaMU paclio3HaBaHUS W 3aluThl WHGOpMAIKMK, HWHHOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

I[P 01  CdopMupoBaHHOCTH  TPEACTABISHHUM: O  XHUMHYECCKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHUpA, POJIM XUMHUHM B TIO3HAHWM SIBJICHUM IPUPOABI, B
(GOpMUPOBAHUN MBIIUJICHUSI W KyJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH,
HEOOXOUMOMN TS pEIIeHUS MPAKTUYECKUX 33]1a4 U SKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS



K CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEJIE;

IIP 02 BnageHue cuCTEMON XMMHUYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS (XMMHUYCECKUI 3JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC
opOuTany aroMoOB, HMOH, MOJIEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XHMUYECKas CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM, YTIEPOIHBIN CKeJleT,
(GyHKUMOHAIbHAS TPYIIA, PaJuKan, U30MEpHsi, U30MEpPbl, TOMOJOTUYECKUN pPsijl, TOMOJOTH,
yIIEBOAOPObI, KHUCIOPOA- W a30TCOJAEpXkalllhe COEAUHEHUS, OHUOJIOTHYECKH aKTUBHbBIC
BemecTBa  (YrJIeBOMABI, JKHUPBI, O€NKH), MOHOMEpP, TMOJHUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS, KPUCTAJUIMYECKAsT PEIIETKA, Tl XUMUYECKUX PEAKIIHI
(OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE, 9K30-U IHAOTEPMHUYECKUE, PEAKIIMM HOHHOTO OOMEHA),
pacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAS JHUCCOLMALINSA, OKHUCIIHUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOUN pEeaKIIuK, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHMs oprannyeckux BemectB A.M. byrtnepoBa, Tteopus
AJIEKTPOJIMTHYECKON Juccouuanuu, nepuoauuyeckud 3akoH JI.M. MenneneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XWUMHUH, (PAKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHHHU W OE30MaCHOM HCIOIb30BAHUM BAKHEUIIIUX
HEOPTraHWYECKUX U OPTaHMYECKHUX BEIIECTB B ObITY U MPAKTUYECKOMN JEATEIHHOCTH YEJIOBEKA;
I[P 03 CdopmMupoBaHHOCTh YMEHUU BBIABISATH XapaKTepHbIE NPU3HAKA U B3aUMOCBA3b
W3YYECHHBIX TOHATHUM, NMPUMEHATH COOTBETCTBYIOLIME IMOHATHUS MPU ONHUCAHUU CTPOCHUS U
CBOWCTB HEOPIaHUUYECKUX U OPTaHUYECKUX BEILECTB U UX MPEBPALLCHUI; BBISBIISATH B3aUMOCBS3b
XAMHUYECKUX 3HAHUM C TOHSATHUSIMHA M TMPEICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

ITP 04 ChopMuUpOBaHHOCTH YMEHHUH HCIOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX COCAMHEHUMN
MEXIYHApPOJHOTO COK03a TEOPETHYECKOW W MPUKIAJIHOW XUMHUHM W TPUBUAIBHBIE HA3BaHUS
BOXKHEHIINX BEIIECTB (ITUJIEH, alleTWICH, TIIUIepUH, GeHO, (HopMabaeru, yKCyCHas KUCIOTa,
TJIMLIWAH, YTrapHbIA ra3, YIJIEKUCIbIA Ta3, aMMHaK, raiieHass W3BECTh, HEraiieHasi W3BECTb,
MUTHEBAs COJIa U JIPYTUX), COCTABIATH (POPMYIIBI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIECTB,
YpaBHEHUSI XUMHUYECKHUX PEAKIUH, OOBSCHATh HMX CMBICH, MOJATBEPKAATh XapaKTEepPHBIC
XMMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIMCSIMUA YPABHEHHMN
XAMUYECKUX PEaKIINM;

ImP 05 ChopmMupoBaHHOCTh YMEHMI YCTAaHaBIMBATh MPUHAMICKHOCTh HN3YUYCHHBIX
HEOPraHMYECKUX U OPTraHUYECKUX BELIECTB K OIPEACICHHBIM KJIACCaM U TPyIIIaM COCIMHEHUM,
XapaKTEpU30BaTh UX COCTAB M BAXKHEHIINE CBOWMCTBA; ONPEACIATh BUIbBI XUMUUYECKUX CBSI3EU
(KoBaJIeHTHasi, WOHHAs, METaUIMYECKas, BOJOPOAHAsS), THUIIBI KPHUCTAJUIMUYECKUX PEIIETOK
BEIIIECTB; KJIACCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

ITP 06 Bnanenne OCHOBHBIMM METOJIAMU HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN
(HabnrofieHre, U3MEpEHne, SKCIIEPUMEHT, MOJICITUPOBaHUE);

I[P 07 CdopMupoBaHHOCTH YMEHHUI MPOBOJIUTH pPACUEThl MO XMUMHUYECKUM (QopMysnaMm u
YpPaBHCHUSIM ~ XUMHUYECKMX  pEaKkuil ¢  HUCIOJb30BaHWEM  (PU3UYECKUX  BEJIMYMH,
XapaKTEpU3YIOMINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, o0bema (HOpMasIbHbBIC
YCJIOBUSI) Ta30B, KOJUYECTBA BEIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XUMUUYECKUE 3HAHUS JIS
MPUHSATHS PEUICHUNA B KOHKPETHBIX >KU3HEHHBIX CUTYalMSX, CBA3aHHBIX C BEIIECTBAMH M KX
[IPUMEHECHUEM,;

[P 08 CdopmupoBaHHOCTP YMEHUHN IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpalnieHus OPraHMYEeCKUX BEILECTB MMPU HarpeBaHUM, MOJYYCHUE ITUICHA U U3yUYEHUE €0



CBOMCTB, KQUECTBEHHBIE PEAKIIMM Ha albJAETU/bl, KpaXMall, YKCYCHYIO KHCIIOTY; JE€HATypaLus
OCJIKOB MpPU HAarpeBaHUU, I[BETHBIC PEAKIMU OEJIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa,
ONpENENATh Cpely BOJIHBIX PAcTBOPOB, KAYECTBEHHBIE pEaKIMU Ha cylbdaT-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HAa KAaTHOH aMMOHMS; pellaTh 3KCIEPUMEHTANbHbIC 3aJaud [0 TeMaM
"Metaymel" u "Hemetayuibl") B COOTBETCTBHMU C IPaBWJIAMH TEXHUKH O€30MacHOCTH TIPH
oOpalieH ¢ BEIIeCTBAMH M J1aOOpPaTOPHBIM O0OpYAOBaHUEM; MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUN U
(dbopMyIIMpOBaTh BHIBO/IBI HA OCHOBE STUX PE3YJIbTATOB;

ITP 09 CdopmupoBaHHOCTH YMEHHSI AaHATTU3UPOBATH XUMHUECKYIO HH(OPMALIHIO, TOTyIaeMyI0
U3 pa3HBIX UICTOYHHUKOB (CPEeICTB MaccoBor nHpopMaluu, cetb IHTEpHET U Ipyrue);

[TP 10 CdopmMupoBaHHOCTb YMEHHM COOJIIOATh MpPaBHUIa IKOJIOTUYECKH II€IeCO00pa3HOrO
MOBEICHUSA B OBITY U TPYIOBOM ACSATENPHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBBS U
OKpYXaloIlel MPUPOHON CPEbl; YUUTHIBATh OMACHOCTh BO3JIEHCTBHS HA KUBBIE OPTraHU3MbI
ONpENEICHHBIX  BEIIECTB, IIOHMMAas CMBICI  II0OKA3aTeNsl IPENEIbHOM  JOIIyCTUMOM
KOHLIEHTpaLuHu;

[P 11 Jlns oOy4aromuxcsi ¢ OrpaHUYE€HHBIMUA BO3MOXHOCTSIMU 3/10pOBbsl: CPOPMUPOBAHHOCTD
YMEHUSI TPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX II03HAHMUS BEIIECTB MU
XUMUYECKUX SIBJICHUM;

1P 12 J]ns cnenbix U c1aboBUAAIINX 00yUYaroIuXcsi: CGOPMUPOBAHHOCTh YMEHUS NCIIOJIb30BATh
penbedHo Toueunyo cucremy obo3Hauenuit JI. bpains quist 3anucu XuMuueckux Gopmyi.

1.4. PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOCHME padoyeld NporpaMmbl yueOHo
AUCHUIIHHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 78 4acoB, B TOM YHUCIIE:
00s13aTeNBbHON ayTUTOPHOU YIeOHOH Harpy3ku oOydaromierocs /8 4acos;
CaMOCTOSATENIbHOM paboThl 0OyJaromierocs 0 4acos.



2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM TUCIUITIINHBI

2.1. O0beM TMCHUILVINHBI U BUABI Y4eOHOM padoThl

Buj yueOHoit padoThl O0bem B yacax
MaxkcumasnbHasi ydueOHasi HArpy3Ka (Bcero) 78
B T.Y.

OcHoBHoOE coiepKaHue 12
BT. 4..

TEOpETUIECKOe 00ydeHne 36
MPAKTUYECKHUE 3aHSITUS 28
1a00paTOPHBIE 3aHATHS 8
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (COdepKaHue 6
MPUKJIAJTHOT0 MO1YJIA)

BT. 4..

TeopeTu4ecKoe o0ydyeHue 2
MPAKTUYECKHUE 3aHSITUS 4

Ipome:xxyTounasi arrecTamus ( 3a4eT C OICHKOM) -




2.2. TemaTuyeckuii nJjian u coaep:xkanue Jucuuiuinabl Q.12 «Xumusn»

O0be | YpoBenb | Popmupyembl
HaumeHoBaHue Conep:kanue y4eOHOro Matepuasa (0CHOBHOE M PO(ecCuoHATIBLHO- iy OCBOCHMSL e
pa3iesioB M TeM | OPHEHTHPOBAHHOeE), 1a0OopaTOpHbIe H NPAKTHYECKHE 3aHATHSA, IPUKJIATHOH MOIYJIb
4acoB KOMIIeTEHIIUH
1 2 3 4 5
1 cemecTp
Pazgen 1. OcHOBBI CTPpOEHUSI BelIECTBA 8
Tema 1.1. OCHOBHOe co/iep;KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHue 2 JIP 14,
XUMHUYECKUX N . 2 MP 01,
SIIEMCHTOB I CoBpeMeHHass MoAellb CTpoeHUs: aTtoma. CHMBOJIMYECKHI SA3BIK XUMUU. XUMUYECKUU [P 01,
—— 9JIEMEHT. DJIeKTpoHHas KoHpurypamus aroma. Kimaccudukarus XaMUIeCKUX JIEMEHTOB (S- MP 11
B —— , Pp-, d-o;mementbl). BaneHTHbIe 31€KTpOHBI. BaleHTHOCTb. DIEKTpOHHAs mpupoma| 2 I1P 03,
CBSI3M XUMHYECKON CBSA3H. DIIEKTPOOTPHULIATEIBHOCTh. BUIbl XMMHUECKON CBA3M (KOBaJIEHTHas, 1P 08
MOHHAs1, METaJUTMYeCKasi, BOJIOPO/IHAS) U CIIOCOOBI ee 00pa30BaHusl.
IIpakTH4eckue 3aHATHSA 2 2

Pemenne 3agaHnii Ha UCIOJB30BaHNE XUMHYECKOM CHMBOJIMKHA M Ha3BaHWH COECIUHECHUM
[0 HOMEHKJIATYpE MEXIYHAapOJHOIO COK3a TEOPETUYECKOM W IPUKIAAHOM XUMHUU U
TPUBUAIBHBIX HAa3BaHWUW IS COCTABJICHUS XUMHUYECKUX (OpMylT JBYXaTOMHBIX
coequHeHUN (OKCHIOB, Cynb(UIOB, TUAPUIOB W T.I.) M JAPYTUX HEOPTaHUYECKUX
COEIMHEHNH OTIENbHBIX KJIACCOB.

IIpakTrueckue 3a1aHusl Ha YCTAHOBJICHUE CBA3U MEXKIY CTPOEHUEM aTOMOB XMMHUUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMHUUYECKHX AJIEMEHTOB U UX
COEJIMHEHUI B COOTBETCTBUU C MOJ0KEHUEM [leprnoinueckoi CUCTEMBI.

Konmponvnvie pabomul (He npedycmompeno)

Camocmosmenvhas paboma odyyaowuxcs (He npedycmMompeHo)




Tema 1.2.
[Tepuoanueckuit
3aKOH U TabJIMIa
J.. MenneneeBa

OcHOBHOe coiep:KaHue

HpaxkTuyeckue 3ausatus [lepuoanueckas cucrema XuMHUECKUX ieMeHToB [ 1.
MenneneeBa. @uszndeckuit cMbica [lepuognyeckoro 3akona JI.11. Menneneena.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJ0KEHUEM XUMHUYECKOI0 2JIEMEHTA B
Ilepnonnueckoi cucreMe. MUpPOBO33peHUYECKOE U HaydyHOE 3HayeHue Ilepuonnueckoro
3akoHa [[.1. Menneneena. [Ipornossl JI.1. Menneneea. OTKpbITHE HOBBIX XUMHUUYECKUX
3JICMCHTOB.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTepU3aluio
XAMHYECKHUX DJIEMEHTOB «MeTaunueckue / HeMeTaNInYeCKUe CBOMCTBA,
3JIEKTPOOTPHUIIATEIIBHOCTh XMMUUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMHUYECKHX deMeHTOB J[. M.
Menneneenay.

CrtpoeHue dJIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB MEPBBIX TPEX MEPUOJIOB.
DneKTpOHHbIE 00JaKa U s-, P-, d-opouTanu, GopMbI ATEKTPOHHBIX 00JIAKOB.
XapaKkTepHCTHKA 2JIEMEHTA U €r0 COeTMHEHHI Ha OCHOBE TTOJIOKEHUS B TIEPHOAMYECKON
CHCTEME U CTPOCHHUS aToMa. XapaKTepPUCTUKA 3JIEMEHTOB MaJIbIX U OOJIBIINX MEPUOIOB IO
ux nojokeHuro B Ilepnonnueckoni cucreme /1. 1. Menneneena

Konmponvusie pabomwi (ne npedycmompero)

OK 01
OK 02
ITP 02,03

Camocmosmenvhas paboma odyyaowuxcs (He npedycmMompeHo)

Pa3zpnen 2. XuMu4yeckue peakuuu

Tema 2.1. Tumnsl
XUMHUNYCCKUX

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01,
JIP 14,




peakiuii KiaccuduKkaiys 1 THIIBI XAMUYECKUX PEAKIHI C y4aCTHEM HEOPraHUYECKUX BEILECTB. MP 01,
CocraBiieHre ypaBHCHHIN PEaKIUii COSTUHEHHSI, PA3JI0KEHHsI, 3aMEIIEHHs], OOMEHa, B T.4. MP 11,
peaKiuii rOpeHHst, OKUCIIEHUSI-BOCCTAHOBIIECHUS.

YpaBHeHUs OKUCIICHUSI-BOCCTaHOBIJICHUsI. CTeneHb okuciaeHus. OKUCIUTENb U 2
BOCCTaHOBHTENL. COCTABIIEHHE U YPABHUBAHHE OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkLMii METOIOM 3JIEKTPOHHOTO Oasianca. OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B
IPUPOJIE, IPOM3BOACTBEHHBIX MTPOIIECCAX M )KU3HEAEATEIBHOCTH OPraHU3MOB.
IIpakTuyeckue 3ansaTusa KonudyecTBeHHbIE OTHOIIECHHS B XuMHH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMUH M PACYETHI [10 YPABHEHHUAM XUMHUUECKUX pPeaKiuii. MoJb
KaKk eIMHHUIIA KOJIMYeCTBa BemiecTBa. MoJjsipHass mMacca. 3aKOHBI COXPAHEHHsS MacChl U
sHeprun. 3akoH ABoraipo. MospHbiii 00beM razoB. OTHOCUTENbHAS IJIOTHOCTH I'a30B. 2
Pacuersl mo ypaBHEHHAM XUMHYECKMX pPEAKIHUH C HCHOJB30BAaHUEM Macchl, o0bema
(HOpMaJIbHBIE YCIIOBHS) TA30B, KOJIMYECTBA BEIIECTBA.
Konmponvusie pabomwi (He npedycmompero)
Camocmosmenvuasn paboma obyuaowuxcs (He npedycmompeno)
Tema 2.2. OcHOBHOe coiep:KaHue OK 01
ONEKTPONUTHIECKA | TegpeTHecKoe 00yUeHHE 2 OK 04
% ﬂHCC?,HI/Ig T Teopust anexkTposnuTudeckod naucconranuu. HWoHBL. DJIEKTPOIUTHL, HEINEKTPOJIUTHI. JIP 14,
HOHHbIM OOMCH Peakuuu wornHoro oomMena. CocTaBiieHHe PEeakIiii HOHHOTO OOMEeHa MyTeM COCTABJICHHUS HX 9 MP 01,
ITIOJIHBIX U COKpaHIeHHBIX NOHHBIX ypaBHeHHﬁ. KI/ICJ'IOTHO'OCHOBHI)IG peaKIII/II/I. BaﬂaHI/IfI Ha MP 11’
COCTaBJICHHE HOHHBIX PEAKIIUil
JlabopaTopHble 3ansitus JlabopaTtopHas padora “THUIBI XMMHUUECKUX pEeaKIIUn’.
HccnenoBanue TUITOB (TI0 COCTaBY M KOJMYECTBY HCXOAHBIX U 00Pa3yIOIINXCs BEMIECTB) U 5
NPU3HAKOB XUMHUYECKHX peakiuii. [IpoBeeHne peakiiiii HOHHOro 0OMEHa, OIpE/IEIIEHIE
CpeJibl BOJHBIX PACTBOPOB. 3aaHus HA COCTABJICHHE HOHHBIX PEaKIui
Koumponvusie pabomet (ne npedycmompeno) 2
Camocmosmenvuasn paboma ooyuaowuxcs (He npedycmompeno)
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
OcHOBHOe coep:kaHue 6 OK 01
Tema 3.1. Teopernueckoe o0y4enue 4 OK 02




Kinaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

[Tpenmer Heoprannueckoit xumuu. Knaccudukanus Heoprannyeckux BemecTs. [Ipocteie u
CJI0’KHBIE BeliecTBa. OCHOBHBIE KJIACCHI CIO0XKHBIX BEIECTB (OKCHUIbI, THIPOKCHUBI,
KHCJIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKHUX BEIIECTB. ATPEraTHbIE COCTOSHMUS
BemecTBa. Kpucrammmyeckue n aMmop¢HbIe BelecTBa. THITB KPUCTAIUTMYECKUX PELIETOK
(aToMHas1, MOJIEKYJIIpHAsl, MOHHAs!, METAJIMYECKast).

3aBHCUMOCTh (bPISI/I‘ICCKI/IX CBOMCTB BeIlleCTBa OT THUIIA KpHCTaHHHqCCKOﬁ PCUICTKU.
3aBHCHMOCTb XMMHYECKON aKTUBHOCTH BCIICCTB OT BUAA XUMHYCCKOM CBSI3H M THUIIA
KpI/ICTaJIHI/I‘ICCKOﬁ PCUICTKHU. HpI/I‘lI/IHLI MHOFOO6paSI/I$I BCIICCTB.

IIpakTuyeckue 3anaTuss HomeHknaTypa HeOpraHM4EeCKUX BEIIECTB: Ha3BaHUE BELLIECTBA
UCXO0/1 U3 UX XUMHUYECKOH (hOpMyYJIbl WIIM COCTABIIEHUE XUMUUYECKON (POPMYIIbI UCXOMS U3
Ha3BaHus BemlecTsa 1o mexayHapoanon (MIOITAK) nnu TpuBnanbHONM HOMEHKIIATYPE.
Pemenue npakTudeckux 3alaHuil 1Mo KiaccU(UKAMK, HOMEHKIAType M XUMHUYECKUM
(opMyJsiaM HEOPTraHUYECKUX BELIECTB PA3IUYHbIX KJIACCOB (yrapHbIi ras, yrieKucibli ras,
aMMMaK, raiieHasl U3BeCThb, HeralleHas M3BeCThb, IUThEBAs COAA M APYIMX): Ha3blBaTh U
COCTaBJIATh GOPMYJIbI XUMUYECKHX BELIECTB, ONPEACNATh MPUHAIIEKHOCTD K Kiaccy.
Hcrounnku xuMudeckoil nHpopmanuu (cpeictB MmaccoBoit HH(GopmMaruu, cetb HTepHeT
u apyrue). [lorck nHpopMaIy Mo Ha3BaHUSAM, UAECHTU(UKATOPAM, CTPYKTYPHBIM

bopmynam.

Konmponvusie pabomwi (ne npedycmompero)

IIK 2.2.
JIP 14,
MP 01,
MP 11,

ITP 05

Camocmosmenvuasn paboma obyuaowuxcs (He npedycmompeno)

Tema 3.2. dusuko-
XAMHUYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

OcHoBHOE CoAEpKaHue

TeopeTuquKoe oﬁyqelme

Meramibl. O0ume Gpu3nyeckue 1 XMMUYECKHE CBOWCTBAa MeTaIoB. CriocoObl OTyYeHHS.
3HaueHne MeETaJJIOB M HEMETaNIOB B npupoac M XUBHCACATCIbHOCTU YCJIOBECKa U
opranm3moB. Koppo3us MeTajmnoB: BHIbl KOPPO3WUH, CIOCOOBI 3alIMTHI METAIIOB OT
KOPPO3HH.

Hemeramnel. OOmme Qusuyeckne M XUMHUECKHE CBOMCTBA HEMETAJUIOB. TUIUYHbIE
cBoiictBa HemerayuioB [V— VII rpynn. Knaccudukanus u HOMEHKIATypa COEIUHEHHM
HeMmeTayioB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

OK 01
OK 02

[IK 2.2.
1IP 01,

1IP 05




XHMHYeCcKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNYCCKUX BCIICCTB (OKCI/I,I[OB,

TUAPOKCUOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB ITPOCTHIX 2
BEIECTB, BOAOPOIHBIX COSIUHEHHH, BEICIIUX OKCHIOB M THAPOKCHIOB.
IpakTHyecKue 3aHATHS
CocTaBiieHHe ypaBHEHHH XHMHYECKHX PEAKIMH C y4acTHeM MPOCTBIX M CIOXHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJIOB; OKCHJIOB METAJUIOB, HEMETAIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;, HEOPraHHMYECKUX KHUCJIOT, OCHOBaHMHA ¥ am(OoTepHBIX 5
THJPOKCH/IOB; HEOPraHMUYECKHUX COJICH, XapaKTEPU3YIOLIMX X CBOWCTBA.
Pemienue npakTHKO-OpUCHTHPOBAHHBIX TEOPETHUCCKUX 3a/IaHUil HA CBOICTBA, COCTAB,
HoJyueHHe ¥ 0€30IacHOe HCIOIb30BaHHE BAKHEHUIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY
Y [IPAKTHYECKOM eITEIbHOCTH YEIOBEKA.
Konmponvusie pabomsi (e npedycmompero)
Camocmosmenvuasn paboma obyuarowuxcs (He npedycmompeno)
Tema 3.3. OcHOBHOe coiep:KaHue 2 IIP 02,
Unentnduxanus IIpakTuyeckoe 3anaTue. «MaeHTndukanms HEOPraHMIESCKUX BEIIECTBY. 1P 01
HEOPraHnIeCKuX Pemenue sxcriepuMeHTATBHBIX 33]1a4 10 XUMHUYECKHM CBOMCTBAM METAJNIOB U HEMETAJIIOB, JIP 14,
BCIICCTB 0 PACHO3HABAHHIO M MONTYYCHUIO COSIMHEHHI METAJIOB 1 HEMETAILIOB. 9 MP 01,
W nenTrduKanms HeOPraHMIECKUX BEMIECTB C UCIIOIb30BAHUEM MX (PU3HKO-XUMHUYECKHX MP 11,
CBOICTB, XapaKTePHBIX KAUECTBEHHBIX peakiuii. KauecTBeHHbIC peakuuu Ha Cynbdar-, OK 01
Kap60HaT- U XJOPUJ-aHUOHBI, HA KATHOH aMMOHHS. OK 02
Konmponvusie pabomwi (He npedycmompero) OK 04
Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)
KonTtpouabHnas paGora
2 cemecTp
Paznea 4. CrpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 26
Tema 4.1. OcHoOBHOe coep:kaHue 6 IIP 02, 05
Knaccnduranus, | Teopermueckoe oGyuenmue 4 1P 01
CTPOCHHE U I v I v JIP 14,
HOMEHKIATYpa OAIBIICHHE M PA3BUTHE OPraHWHECKOH XMMHH Kak HaykH. [Ipenver opranmueckoii xummun. MP 01
MecTo 1 3HaUYEHHE OPTaHUIECKON XMMHUH B CHCTEME €CTECTBEHHBIX HAYK. ’
OPTaHHHICCIuX XHUMHUECKOe CTPOCHHE KakK TOPSI0K COCJAMHEHHS aTOMOB B MOJICKYJIE COrNIaCHO HX| 2 MP 11,
BELIECTB OK 01

BaJIeHTHOCTH. OCHOBHBIE MOJIOXKEHHUSI TEOPUHM XHMHUYECKOTO CTPOEHMSI OpPraHuYecKuX
coenquHeHnil A.M. bytnepoBa. YriepoaHslii CKeJIeT OpraHn4eCKOi MOJIEKYJIbl. 3aBUCUMOCTD




CBOMCTB BCIICCTB OT XUMHUYCCKOI'0O CTPOCHHUA MOJICKYII. I/I3OM€pI/I${ U U30MCPHI.

[TonsTHe 0 pyHKIMOHANBHOH rpynme. Panukan. [puHiune knaccupuxkanuu
OpPraHMYECKUX COCOUHEHHN. MexyHapoqHas HOMEHKJIaTypa U IIPUHUUIIBI HOMEHKJIATYPBI
opranuveckux coenuHeHui. [TonsTre 06 a30TcoaepKANIMX COSAUHEHUSIX, OMOIOTUIECKU
aKTUBHBIX BellecTBax (yriieBojax, xKupax, Oenkax u Ip.), BbICOKOMOJIEKYJIIPHbBIX
COeIMHEHUSAX (MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO).

HpaKaneCRne 3aHATHSA

HoMeHnknatypa OpraHM4eckMX COEIMHEHUH OTHENbHBIX KJIacCOB  (HACBHIIIEHHBIE,
HEHACHIICHHBIE U apOMATUYECKHUE YTIIEBOIOPOJIBI, CIIUPTHI, (DEHOIIBI, albACTH b, KETOHBI,
KapOOHOBBIE KUCIIOTHI U Jip.) CocTaBieHUe MOIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hOpMyI
OpPraHWYECKHUX BEIECTB OTACIIBHBIX KIACCOB, UCIOJb3Ys UX HAa3BaHUS 110 CUCTEMATUYECKON
U TPUBUAIBHOM HOMEHKJIAType (3THJIEH, alleTWIEH, INUIEepuH, (QeHois, (opMalbleru,
YKCyCHasl KHCJIOTa, INIMIUH). PacueTsl mpocteimeil GopMysl OpraHu4ecKkoil MOJICKYJIIBI,
UCXOJIs U3 BJIEMEHTHOr0 cocTana (B %).

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma ooyuarowuxcs (He npedycmompeHo)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHEHU N

OcHoBHOE CoaEpKaHue

14

TeopeTuquKoe oﬁyqelme

DU3UKO-XMMUYECKHE CBOMCTBA OpPraHMYECKUX COCJAMHEHUM OTAENBbHBIX  KJIACCOB
(ocobenHOCTH KiIaccu(UKAIMM U HOMEHKIATYphl BHYTPU KJIacca; TOMOJIOTHYECKUN psl U
obmas Qopmyna; uzomepus; (HU3NUECKHE CBOWCTBA; XUMHUYECKHE CBOMCTBA; CIOCOOBI
HOJTy4YEHHUs):

— TIpe/IeNIbHBIE YTIIEBOAOPOAbI (JIKaHBI U IMKJIOATKaHbI). ['OpeHre MeTaHa KakK OJUH W3
OCHOBHBIX HCTOYHUKOB TeIJJa B MPOMBINUICHHOCTH U ObITy. CBOWCTBAa MPHPOAHBIX
YTIJIEBOAOPOJOB, HAX0XKICHUE B MPUPOJE U TPUMEHEHHUE aJTKAHOB;

— HempeJenbHble (aKeHbI, alKUHBI M alKagueHbl) U apoOMaTHUYECKHUE YIIEBOJOPOJIBI.
['openue aneTuiieHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO TUIAMEHHU JIJISI CBAPKU U PE3KH
METAJLJIOB.

— KHCIIOPOJICO/IepKAIle COeTUHEHUS (CITUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI U 3PUPHI,
IBJETUABl M KETOHBI, JKUPbI, yrieBoibl). [IpakTuueckoe mpuMEHEHHE ATUIICHIJIMKOJIA,
rmuepuHa, ¢enona. I[Ipumenenne gopmanbaernia, aneTanbAerujia, YKCyCHOM KHUCIIOTBHI.
MBpl1a KaKk cOJIM BBICHIMX KapOOHOBBIX KUCIOT. Morolye CBOWCTBA MbLIA.

I1P 04
JIP 14,
MP 01,

MP 11
OK 01
OK 02
OK 04




— a30TcoJepXKallie COeIMHEHNs (AaMMHBI U aMUHOKHUCIIOTHI, O€JIkK). BeicOKOMOTIEKyIsIpHbIE
coeMHEHUs] (CHUHTETHYECKHME W  OHMOJIOTWYEeCKU-aKTUBHBIC). MOHOMEp, MoIuMep,
CTpyKTypHOE 3BeHO. [lonumepusanus OSTWIEHa KAk OCHOBHOE HAIIPaBICHHE €r0
HCII0JIb30BaHU.

I'eHeTHYeCKas CBS3b MEXAY KJIaCCAMH OPraHMYECKUX COCIUHEHUM.

HpaKaneCRne 3aHATHSA

CBolicTBa OpraHN4ECKUX COEAMHEHNH OT/AEIbHBIX KJIACCOB (TpUBUAIbHASI U MEXIYHAPOIHAS
HOMEHKJIaTypa, XMMHYECKHE CBOWCTBA, CIOCOOBI MOJYYEHHs): MpelesbHble (aJIKaHbl U
LUKJIOAJIKaHbl), HENpEJC/IbHbIE (AJIKEHbl, AJIKWHbl W QJIKaJMEHb]) U apoOMaTHYECKHE
YIIEBOIOPOAbI, CHUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3PUPHI, alTbJETUIBI U KETOHBI,
aMUHBl 1 aMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs. 3aJaHusl Ha COCTaBIICHUE
YPaBHEHUN XMMHYECKUX PEaKUUA C yJaCTUEM OpPraHMYECKUX BEIECTB HAa OCHOBAaHUU HX
COCTaBa U CTPOCHHUSI.

CocraBieHre cxeM peakiuii (B TOM YHciie MO MPEeAJIOKEHHBIM I[eMOoYKaM MPEeBPaIECHH),
XapaKTEePU3YIOUIUX XUMUUECKHE CBOMCTBA OPTAHMYECKUX COSUHEHUN OT/IETbHBIX KJIaCCOB,
CrocoObl MX TOJMY4YeHHS M HA3BaHHE OPraHUYECKUX COEAMHEHUN MO TPUBHMAIBHOW WIIH
MEX1yHapOJAHON CUCTEMAaTHYECKON HOMEHKIATYpE.

Pelenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI Ha CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTJEIHHBIX KJIACCOB

CocraBieHue CTPYKTYpPHBIX (QOpPMYT H30MEpOB M  HOMEHKJIAaTypa  allbJeTHI0B.
OcyiecTBieHne npeBpalieHuil. Perenre pacyeTHbIX 3a/1a4 110 XUMUYECKUM (popmynam u
yYpaBHEHHSIM

CocraBiieHne CTPYKTYpHBIX (POpMYJT H30MEPOB U
HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(UpoB, >kHUpoB. OCyIIECTBIEHUE NPEBPALICHUH.
Pemenne pacueTHbIX 3aja4 10 XUMHUYECKUM (OpMYyJiaM U YpPaBHEHUSIM

Jlaboparopnasi pabora

JlaboparopHas pabota “IIpeBpaiiieHus OpraHMYECKUX BEIIECTB IPU HArpeBaHUU".
[TorydeHnne THUIICHA M U3YYCHHE €r0 CBOMCTB. MoJIeIMpOBaHUE MOJICKYT U XUMHUYICCKUX
MpeBpallleH’i Ha TpUMepe dTaHa, TUJICHA, alleTHIICHA | JIP.

Konmponvnvie pabomul (ne npedycmompeno)

Camocmosmenvuasn paboma odyuaowuxcs (He npedycmompeno)

Tema 4.3.
WNnentuduxarnus

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

1IP 04
JIP 14,




OpPraHUYECKUX
BELIECTB, UX
3HAYEHUE U
IIPUMEHEHUE B
ObITOBOM U
IIPOU3BOJACTBEHHON
JESTEIBHOCTH
YeJI0BEKa

buooprannueckue coequnenus. [Ipumenenne u OuonorMyeckass poJib  YIJIEBOJOB.
Oxwucienue yriaeBoJ0B — HCTOUYHUK YHEPTUU JKUBBIX OpraHu3mMoB. O01acTu mpUMEHEHHUs
amMuHOKHCIOT. [IpeBpamienns OenkoB HHUIIM B opraHusMme. buosormueckue QyHKIMN
6enkoB. bruonornueckue GyHKIMH KkUPOB. PO OpraHnueckoil XuMHUH B pelieHuH mpooieM
IHIIEBOI 0€30MacHOCTH.

Ponp opranmueckoil XMMHM B pEIICHHH MPOOJIEM HSHEPreTH4ecKoil 0e30MmacHOCTH, B
pa3sBUTUM MEIULMHBI, CO3AAHMM HOBBIX MAaT€pUAIIOB, HOBBIX HCTOYHUKOB DSHEPrUU
(anmpTEpHATUBHBIE UCTOYHUKHU AHEPruu). ONnacHOCTbh BO3AECUCTBUS HA JKUBBIE OPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTAEIbHBIX KJIAacCOB (YIJI€BOJOPOIbI, CHUPTHL, (EHOIBI,
XJIOPOPraHUYECKHE IPOU3BOJHBIE, AIbJETHIbl U JAp.), CMBICA IOKa3aTes MpPEeaebHO
JOIYCTUMON KOHIICHTPAL1H.

JlabopaTropHble 3aHATHUS

JlaboparopHas pabdoTta: “UneHTHUKAINST OPTAaHUYECKUX COSAMHEHUN OTICIBHBIX KIIACCOB™
Unentudukanuss OpraHMYeCKUX COEAMHEHUH OTAETbHBIX KIIACCOB (Ha mpumepe
QJTBJICTHIOB, KpaxMaja, YKCYCHON KHUCIIOThI, OSIKOB | T.II. ) C UCIOJIb30BaHUEM UX (PH3UKO-
XUMHYECKHX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX peakuuii. JleHaTyparus Oenka mpu
HarpeBaHuu. HBCTHBIG pcakuuun 0enkoB. Bo3HMKHOBEHNE aHAIIMTHYECKOrO CUTHANIA C TOUYKHA
3pEHHs] XUMUYECKUX IPOILIECCOB MPHU MPOTEKAHWN KAYECTBEHHOM pPEAKIUU, MMO3BOJISIONIEH
UACHTU()UIIMPOBATH MPEJI0KEHHBIE OpraHNYECKHUE BEIIECTBaA.

IIpakTH4eckne 3aHATHA

CocraBrieHue CTPYKTYpPHBIX (OpPMYT H30MEPOB M HOMEHKIATypa CIHUPTOB, (EHOJIOB.
OcyiecTBieHune mpeBpalieHuii. Perenne pacyeTHbIX 3a/1a4 M0 XUMUYECKUM (popmyrnam u
YPaBHEHUAM

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)

MP 01,
MP 11
OK 01
OK 02
OK 04

Pazpea 5.

Kunernyeckne U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XHUMHYECKHUX
peaxuuii

Tema 5.1.
CxopocTthb

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

1IP 04
JIP 14,




XUMHYECKHX CKOpOCTh peakluH, €€ 3aBHCUMOCTh OT PA3IMYHBIX (HAaKTOPOB: MPHUPOJBI PEarHPYHOIIHX MP 01,
peaKkuui. BEILIECTB, KOHLECHTPALMU PEATUPYIOLINX BELIECTB, TEMIIEPATYPHI U IUIOIIAJAN PEAKIUOHHON MP 11
Xumuueckoe noBepxHOCTU. TeroBbie 3()(GEKThl XUMUYECKHX peaknuii. DK30-H 3HAO0TEPMHYECKHUE, OK 01
paBHOBeCHE peaxiuu OK 02
OOpaTuMOCTh peakiuid. XUMHYECKOE DPAaBHOBECHE M €ro CMELICHHE IO0J ACHCTBHEM
pa3NIMYHBIX (PAKTOPOB (KOHIIEHTpPAIUMS PEAareHTOB WM IMPOAYKTOB pPEaKLWH, HaBIICHHE,
TeMIepaTypa) Ul CO3JIaHUsI ONTHMAIIbHBIX YCIOBHUI MPOTEKAHUs XUMHYECKUX MPOLIECCOB.
ITpunnun Jle Hlarense.
IpakTHyecKue 3aHATHSA ITP 04
PemieHre NpakTUKO-OPUCHTHPOBAHHBIX 3aJaHUil Ha aHamu3 ()aAKTOPOB, BIMSIOIIUX Ha OK 01,
HN3MCHCHHUEC CKOPOCTU XUMHUYECKOU pcakuun, B T.4H. C HOSI/IHI/Iﬁ 9KOJIOTUYCCKHN ]O_Ig {)42.’,
11€71eCO00Pa3HOr0 MOBEICHHS B OBITY U TPYJOBOH ACATEIBHOCTHU B LEISIX COXPAHECHUSI CBOCTO MP 01’
310POBBS U OKPYKAIOIIEW PUPOTHON CPEJIBI. ’
Pemienye npakTHKO-OPHEHTHPOBAHHBIX 33/laHMil Ha mpuMeHeHue npuHiuna Jle-Illatense MP 11
AJI1 HAaXOXIACHUA HaIllpaBJICHUSA CMCHICHUA PABHOBCCHUA XUMHUYECKOU peakMu MU aHaJIn3
(haKkTOPOB, BIUSIONIMX HA CMEIICHHE XUMUYECKOTO PABHOBECHSL.
Koumponvusie pabomsi (ne npedycmompeno)
Camocmosmenvuasn paboma obyuaowuxcs (He npedycmompeno)
Pa3nea 6. PacrBopbl
Tema 6.1. OcHoBHOE coaepKaHue JIP 14,
TonstHe 0 Teopernueckoe o0yueHue MP 01,
pactBopax PactBopenue kak ¢usuko-xumuueckuil mponecc. PactBopel. CriocoObl HMpPUTrOTOBIECHUS MP 11,
pactBopoB. PacTBoprMOCTh. MaccoBasi 0yl pacTBOPEHHOTO BelecTBa. CMBICI OKA3aTels OK 01
IPEIeIbHO JOMYCTHMOW KOHIIEHTPAIMHA M €r0 HCIOJIb30BaHHE B OLEHKE 3KOIOTMIECKON OK 02
0e30MacHOCTH. OK 07
[TpaBuiia 3KOJOTHYECKH 1€1eCO00Pa3HOr0 TOBEIEHUS B OBITY U TPYAOBOM JNEATEIBHOCTH B
HEJISIX COXPAHEHHs CBOETO 3JI0POBbSI M OKPYXKAIOLICH MPUPOTHON Cpelbl; OMacHOCTh
BO3)I€I>'ICTBH5I Ha )XHUBBIC OpTraHU3MbI OIMMPEACIICHHBIX BEIICCTB.
PernieHne npakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJaHUI Ha PACTBOPBI, HCIIOJIb3yEMbIC B
OBITOBOM M TTPOM3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKA.
Konmponvnvie pabomut (He npedycmompero)
Camocmosmenvhas paboma odyyaowuxcs (He npedycmMompeHo)
Tema 6.2. OCHOBHOE co/IepKaHue JIP 14,




Uccnenosanue JlaGopaTopHbie 3aHATHS 2 MP 01,
CBOMCTB PacTBOpPOB MP 11,
JlaGoparopHnas padota «[IpuroToBieHre pacTBOPOBY. OK 01
[IpuroroBieHue pacTBOpOB 3aJaHHOM (MaccoBoMl, %) KOHIEHTpauuu (C MPAKTUKO- 9 OK 02
OPHEHTUPOBAaHHBIMH BOIIPOCAMH) U ONPEEICHIE CPEIbl BOIHBIX PACTBOPOB. OK 04
Pewienne 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB.
Konmponvusie pabomsi (ne npedycmompero)
Camocmosmenvhas paboma obyyaowuxcs (ne npedycmMompeHo)
IMpodeccuoHaIbLHO-OPMEHTHPOBAHHOE COlepPKaHUE (COdep:KaHNe IPUKIATHOTO MO/YJIs1)
Paspnen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM AeTeJIbHOCTH YeJI0BeKa 4 JIP 14,
Tema 7.1. Xumus B (OcHOBHOE comep:RaHue ﬁg (1)%
OrITy 1 _|Teopernueckoe o0yuenue 2 ’
MPOU3BOJACTBEHHOMN v > > OK 01
Hogeiiime NOCTHXEHUST XUMUYECKON HAYKH M XUMHYECKON TEXHOJOTHH. Poiib XiMMuM B OK 02
eSITEIbHOCTH o o o
He oneKa o0ecCIieueHUN JKOJIOTHYECKON, DHEPreTHYeCKOW M MHIeBOM 0E30MacHOCTH, pPa3BUTHU
YEJI0BEK .
MemuuuHbl. [IpaBuia ToWCKa M aHamW3a XUMHYECKOH HH(OpMAaUU M3 Pa3IHMYHBIX 2 OK 04
MCTOYHHKOB (Hay4Has U yueOHO-HAydHas JIMTEPATypa, CPEACTBA MaCCOBOM HH(OPMAIIUH, OK 07
cetb VHTEpHET).
IMpakTHyecKue 3aHATHS
. . 2
[Mouck u aHanu3 KEHCOB O MPUMEHEHUH XMMHUYECKHX BEHIECTB M TEXHOJOTHH C y4eTOM
Oynymeid npoecCHOHANIBHON EATENFHOCTH IO TEeMaM:  BaKHEHIIHNE CTPOHMTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepPHalbl, KPACKU, CTCKJIO, KepaMHKa, MaTepUalIbl JIJIs
ANIEKTPOHUKH, HAHOMAaTepHaJIbl, TEKCTUIIbHBIE BOJIOKHA, HCTOYHUKH SHEPTUH, OPraHMYECKUE
U MUHEpaJIbHbIC YI00PSHHUS, JICKAPCTBEHHbBIC BEIIECTBA, OBITOBAST XUMHSI.
3ammra: [IpencraBieHne pe3yabTaTOB pEUICHUS KeHcoB B (opMe MUHH-IOKIAIA C
Mpe3eHTanuen
IMpomMeskyTouHast aTTeCTAIMS MO TUCHHUILIAHE (3a4eT ¢ OIEeHKON)
Bcero 78

JiaxapakTepruCTHKIYPOBHIOCBOEHU Ly 4eOHOTOMaTEepHAIauCIIONb3YIOTCACTIeAYIOMe 0003HAYEHHUS:
1. —o3HaKOMHTENbHBIN (Y3HaBaHUE paHee U3yUEHHBIX OOBEKTOB, CBOMCTB);
2. —penpoAYKTHUBHEIH (BBIOJHEHHUE JICSITENBHOCTH 110 00pa3ily, HHCTPYKIMH WU T10/T PYKOBOJCTBOM);
3. —IPOAYKTHUBHBIH(IUITAHUPOBAHUE ¥ CAMOCTOSATEIILHOE BBITIOJIHEHUE AEATEIBHOCTH, pEIICHNE MPOOJICMHBIX 33/1a4)




3. YCJOBHSA PEAJIM3AILIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JANCIHUTIJIINH
3.1. TpeboBanuss K MHUHUMAJIBLHOMY MAaTePHAJIbHO-TEXHHYECKOMY
odecre4eHnIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPEOYET HATMYUS:
yueOHOro KaOuHeTa (ayAuTOpUU) ISl MPOBEACHHUS JICKIIMOHHBIX M MPAKTHUYECKUX
3aHATHI
O6opynoBanrue yueOHOTO KaOMHETA!
[TapThl, CTYyJIbA, JOCKA, HArJISIHBIE TOCOOUS
Cton MyJbTUMETUNHBIN
TexHrueckue cpeacTBa 00yUeHHUs:
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 Bechl aHAIMTHYECKHE C PAa3HOBECAMHU
e Bechl 35IeKTpOHHBIE Y4eOHbIE 10 2 KT
e ['urpometp (ncuxpometp) Komopumerp-nedenomerp poTo3aeKTpUUECKUNA
e Harpesarenb a1 npoOUpox
e pH-MeTp MUIIITMBOJIEMETD
e [leub TUTENBHAS
e CniupTOBKa
e CTONMK NOJIbEMHO-TIOBOPOTHBIN C 2-MsI INIOCKOCTSIMU
e YCTaHOBKA ISl TATPOBAHUS
e [lenTpudyra gemoHcTpanmoHHas
e [ITkad cymmabHbIMI
® DJIEKTPOIUIMTKA JJaOOpaTOpHast
e [locyna:
e brokchl
e bropeTka npsmasi ¢ KpaHOM WJIA OJTMBOM BMECTUMOCTBIO 10 Mi1, 25 Mt
¢ Bopounka nabopatopHas
e Kosiba koHnYeCKast pa3HOM eMKOCTH
e Koyiba MepHast pa3Hoil EeMKOCTH
e Kpyxxku pappopoBbie
e [[aJI0OYKH CTEKJISIHHBIE
e [[uneTka riazHas
e [Iunerka (Mopa) ¢ 0JHOI METKOI pa3HOW BMECTUMOCTHIO
e [[urerka ¢ geneHUsAMH pa3sHOM BMECTUMOCTBIO
e [IpoOupku
e CTakaHbl XUMUYECKHE PA3HON €EMKOCTH



e CTeka NpeAMETHBIE

e CTymnKa 1 eCTUK

e Turnu dapdopossie

o [{unuHapel MEpHBIE

e Yamka BeImapuTEIbHAA

e BciomorarenbHble MaTEpUaIIbL:

¢ banka c mputepToil mpoOKoi

e bymara guibTpoBanpHas

e Bara rurpockonuyeckas

e ['py1mia pe3auHoBast 1151 MUKPOOIOPETOK U ITUIETOK

e Jlepxarens st mpoOUPOK

e Epiu /1711 MOMKH KOJI0 ¥ MPOOHUPOK

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 CTekJ1a yacoBbI€

e DKCHKaTOp

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

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

3.2. MupopmanuoHHOe oOecnedeHNe 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. Ipo3nos, M. B. JIpo3noBa. — DJIEKTPOH. TEKCTOBBIE JaHHbIe. — 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-
ctpoutenbHb 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 rocygapcTBEHHBIH
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, .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 «2aeMeHThI 00JIBIION HAYKH. DHITUKIONCIND)
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 «IlomynsipHas 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 xypaana «Bompockr
UCTOPHH

XUMHH U TEXHUKH.

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




4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHU
OBIIIEOBPA3OBATEJILHOM JJUCHOUILITAHBI

KoHTposb 1 oneHKa pe3ylbTaToB OCBOCHUS 00111€00pa30BaTEIbHON TUCIIUILIMHBI

pacKpbIBalOTCA 4epe3 AUCIHUILUTMHAPHBIE PE3yJIbTaThl, HANPABIECHHBIE HA (POPMUPOBAHUE

O6HIHX 141 HpO(beCCI/IOHaJIBHBIX KOMHGTGHHI/Iﬁ I10 pazaciiaM U TCMaM COICPKAHUA y‘I€6HOFO

Martcpuaiia.

Ne

OK/IIK

Monayas / Paznea / Tema

Pe3yabTar 00yyeHus

THIBI OLEHOYHEIX
MeponpUusTHI

OcHoOBHOE co/lep:KaHue

COOTBETCTBHUH C UX
MOJIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKHX IJIEMEHTOB
.. Menneneea

1 Pasznen 1. OcHOBEI ®opmyMpoBaTh 0a30BbIe
CTPO€EHHUSI BellecTBa INOHATHUA U 3aKOHBI XUMHH
1.1 | OK 01 CrtpoeHue aTOMOB CoCTaBisATh XUMUYECKHUE 1. Tect «Ctpoenue atomoB
XUMHAYECKHX 3JICMEHTOB U |(pOpMYyJIbI COSTUHEHUI B XUMIHECCKHX STEMEHTOB 1
o npupoaa XuMHUICCKOU CBA3M.
MPUPOJIa XUMUYECKOM CBSI3M |COOTBETCTBUU CO CTETICHBIO
2. 3a7a4yu HA COCTABJICHUE
OKHUCIIEHUS XUMHAYECKUX XHMHTECKHX (OpMyIT
QJICMCHTOB, UCXOJ U3 JABYXaTOMHBIX COEJIMHEHU
BaJIEHTHOCTHU U (okcumoB, Cynb(OUI0B, THAPUIOB U
3JIEKTPOOTPHUIIATEILHOCTH T.IL.)
3. 3aaHus Ha KCIIOJb30BaHHE
XUMHUYECKON CUMBOJIMUKU U
Ha3BaHUU COEIUHEHUH 110
HOMEHKJIAType MEXAYHAPOAHOIO
COrO3a TCOpeTH‘ICCKOﬁ nu
MPUKJIATHON XUMUH U
TpI/IBI/IaJ'H)HBIX Ha3BaHHI>i JJIs1
COCTaBJICHHUS] XUMHYECKUX (GOPMYIT
JIByXaTOMHBIX COE€AMHEHUHN
(oxcumoB, CyabGUI0B, THIPUIOB U
T.I.) ¥ JPYTUX HEOPTAaHHYECKIX
COG,E[I/IHCHI/Iﬁ OTACJIbHBIX KJIACCOB
1.2 | OK 01 |Ilepuoanueckuii 3aKOH U XapakTepu3oBaTh 1. Tect «Merammueckue /
OK 02 |rabmmma JI.J1. MenaeneeBa |XUMHUYECKHE DJIEMEHTHI B HEMETaILIMYECKHE CBOHCTBA,

3NEKTPOOTPHULIATEILHOCT U
CPOJICTBO K 3JIEKTPOHY
XUMHUUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOEHUEM H TOJIOKCHHEM B
MEePUONUECKON cucTeMe
XUMHUYECKuX 351eMenToB J[. M.
MenneneeBay.

2. [pakTudeckue 3a1aHus Ha
YCTaHOBJIEHUE CBSI3U MEXKIY
CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOIUUECKUM
M3MEHEHUEM CBOMCTB XUMUYECKHX
9JIEMEHTOB U UX COCAUHEHUM B




OK/IIK

Monyas / Paznea / Tema

Pe3syabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpusITHIA

COOTBETCTBHUH C TOJIOKCHHEM
Ilepuoauueckoii cucTeme.

3. [IpakTUKO-OpUEHTHPOBAHHbBIC
TEOpETUYECKHUE 3a/IaHNUs HA
XapaKTepU3aLUI0 XUMUYECKUX
3JIeMEHTOB: «MeTalIn4ecKue /
HEMETaJJINIeCKHEe CBOMCTBA,
ANEKTPOOTPHLIATEIFHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMUYECKUX DJICMECHTOB B
COOTBETCTBHE C MX JIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHUEM B
NEPUOJUYECKON CUCTEME
XUMHUYECKuX 35eMeHToB J[. 1.
MenpeneeBa»

Pa3gea 2. Xumunueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KonTposbnas padora
«CTpoeHue BemecTsa u
XMMHYeCKHe peaKuun

2.1

OK 01
OK 04

TuIbl XUMHAYECKUX PEaKLHil

CocraBnarh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIICHu,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peaxkuuu

1. 3agaun Ha cocTaBIIEHHE
YpaBHEHUH peakIuil:

— COCIMHEHUS, 3aMEIICHIS,
pasnoxkeHus, 0OMeHa;

— OKUCJIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIIU C
WCIIOJIb30BaHUEM METOJIa
9IEKTPOHHOTO OasaHca.

2. 3agauu Ha pacyeT Macchbl
BeIIeCTBa WM 00BEMa

ra30B M0 U3BECTHOMY KOJIMUYECTBY
BEIIIeCTBa, MACCE WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
peakLuu BELIECTB; pacuEThl
Maccel (00b€Ma, KoTuIecTBa
BEIIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO U3 BEIIECTB UMEET
MIPUMECH;

2.2

DNEeKTPOIUTHYECKAS
JIUCCOLIMALIASA U MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaAKIINH
HOHHOTO OOMeEHa ¢
ydacTHeM HEeOPTaHWIeCKUX
BEIIIECTB

1. 3amaHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX X HOHHBIX
peakiuii ¢ yyacTueM KHUCIIOT,
OCHOBAHUU U COJICH,
YCTaHOBJICHHE U3MEHCHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopHast pabota "Turrst

XUMHUYECKHUX peaKiuii".

Pazpnen 3. Ctpoenue u
CBOICTBA HEOPraHUYECKHX
BellecTB

Hccaenosarb cTpoeHue u
cBOliCcTBa
HEOPraHW4ecKuX BellecTs

KonTpoubnas padora
«CmoiicTBa
HEOPTraHUYECKHUX BeIeCTB)»




OK/IIK

Monyas / Paznea / Tema

Pe3syabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpusITHIA

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Knaccudunuposarsb
HEOPraHW4ecKHe BEIIeCTBa
B COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «Homenkmatypa u
Ha3BaHUE HEOPTaHUUECKUX
BEILIECTB CXO/s U3 UX
XUMUYECKO# (popMyITsl win
COCTaBJICHUE XUMHUYECKOM
(OpMyIIBI HCXOJIS U3 Ha3BaHUS
BEIIIECTBA 110 MEXITyHAPOIHOMN HiH
TPUBHAIHHON HOMEHKIIATYPE).
2. 3amaun Ha pacyeT MaccoBOU
JTOJIN (MacChl) XUMHYECKOTO
aJIeMeHTa (COSAMHCHNUS) B
MOJIEKYJIe (CMECH).

3. [IpakTudeckue 3a1aHus 1O
KiaccuduKkauy, HOMEHKIAType U
XUMUAYECKUM (opMysIaM
HEOPraHUYECKHUX BEIIECTB
Pa3IMIHBIX KIACCOB.

4. IlpakTuyeckue 3aaHus Ha
OTIpe/IeIeHHe XUMIYECKON
aKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHIa XUMHICCKON
CBS3U U TUIIA KPUCTAIUIMYECKOMN
peLIeTKH.

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBa HCOPTaHNYCCKUX
BCIICCTB

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XHUMUYECKHUX CBOWMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, a TAaK)Ke TUTIA
KPUCTAJUIMYECKON pPEIETKH

1. Tect «OcobeHHocTH
XUMHUYECKUX CBOMCTB
OKCHJIOB, KUCIIOT,
OCHOBaHUM, aM(OTEPHBIX
TUIPOKCHUJIOB U COJIEN.

2. 3agaHusi Ha COCTABJICHUE
ypaBHEHUN XUMHUYECKHUX
peakumii ¢ yuacTuem
MPOCTHIX U CIOXKHBIX
HEOPraHUYECKHUX BEIECTB:
OKCHJIOB METAIJIOB,
HEMETAIIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBaHUH U
aM(pOTEPHBIX THAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOUIUX MX
CBOICTBA U CIIOCOOBI
MOJTyYEHUSI.

3. [IpakTHKO-OpHEHTUPOBAH-
HbIE TEOPETUUECKUE 3a/IaHUS
Ha CBOICTBA U MOJyYCHUE
HEOPraHMYECKUX BEIECTB.




OK/IIK

Monyas / Paznea / Tema

Pe3syabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpusITHIA

3.3

OK 01

OK 02
OK 04

Nnentuduxarnus
HEOPTaHMYECKUX BEIIECTB

Hccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HEOPraHUYECKHX BEIIECTB

1. ITpakTHKo-
OPHUEHTHPOBAHHBIE 3aIaHUS
10 COCTABJICHUIO
XUMUYECKUX PEAKIUH C
Y4aCTHEM HEOPTaHMYECKUX
BEIIECTB, UCMOJIB3YEMBIX JJIsI
UX UACHTU(DHUKAINH.
2.Jlaboparopnast pabora:
“Unentuduxanms
HEOPraHWYEeCKUX BELIECTB .

Pa3nea 4. Ctpoenue u
CBOIICTBA OPraHMYeCcKHX
BelleCTB

HccnenoBath cTpoeHue u
CBOICTBAa OPraHU4YecKHX
BellleCTB

KonTtpoJsbnas padora
«CTpoeHne U CBOMCTBA
OPraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus, ctpoenue
Y HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Knaccudunuposars
OpraHMYecKue BEIecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

1. 3amanus Ha cocTaBIICHHE
Ha3BaHUN OPraHUYECKUX
COE€IMHEHUI 110
TPUBHAIIBHON WIH
MEKTYHapOAHOMN
CHCTEMAaTHIECKOM
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHHE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEILECTB
OTJEIbHBIX KIIACCOB.

3. 3ajaun Ha omnpezeneHue
npocreien GopmyIibl
OpraHNYeCKON MOJIEKYJIBI,
HCXOJS U3 JIEMEHTHOIO
coctaBa (B %).

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCcKux
COE€IUHEHUN

VYcraHaBIuBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
OpraHUYECKUX BEILIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3amaHus Ha cocTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakiuii ¢ yuactruem
OpraHWYEeCKHUX BEIECTB HA
OCHOBAHMH HX COCTaBa B
CTPOCHHS.

2. 3a7aHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peakuyii, WITIOCTPUPYIOIIHAX
XHMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX




Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas / Pa3nen / Tema Pe3syabTar 00yyeHus .
MepOonpUATHH
peaKurii U FeHETUYECKOU
CBSI3U OPraHUYECKHUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacuerHbie 3aauu 1o
YPaBHEHUSAM PEAKILUi C
y4acTUEM OPraHUYECKUX
BELIECTB.
4. JlaboparopHas paboTa
“ITpeBpartieHus
OpraHWYEeCKHUX BEIECTB MpU
HarpeBaHuu"
4.3 | OK 01 WNnentuduxanus Hccnenosath 1.IIpakTuko-
OK 02 OpPraHN4Y€CKuX BCLICCTB, UX |KayeCTBEHHbIE PEAKIIUU OPHUEHTUPOBAHHBIE 3aJaHUs
OK 04 |3HaueHue U IPUMEHEHHE B | onrapyyecknx coeIMHEHHH |[TO COCTABICHHIO
OBITOBOM U .
HpOH3BONCTBEHHOM OTJIEJIbHBIX KJIACCOB XUMUYECKUX PEAKIUH C
NEeSATEIbHOCTH YEJIOBEKA. YHacTHEM OpTaHMICCKUX
BELIECTB, B T.4.
UCIIOJIB3YEMBIX ISl KX
UACHTH(UKAIUHN B OBITY U
MPOMBILIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanms
OpPraHUYECKUX COETMHEHUM
OTIENBHBIX KJIACCOB”.
3) Paszpnen 5. Kunernueckue u [ Xapakrepu3oBatb
TePMOAUHAMMYECKHUE BJIMSIHHE PA3JINYHbIX
3aKOHOMEPHOCTH (axTopoB Ha paBHOBecHe
NPOTEKAHUS XUMHYECKUX |M CKOPOCTh XUMHYECKHX
peakuuii peakuuii
5 |OKO01 |CkopocTh XUMHYECKHX Xapaxtepusoath BausiHue |[Ipaktuko-
OK 02 |peaknuii. XuMuyeckoe KOHIIEHTpAaLIUU OPUEHTUPOBAHHBIE

paBHOBecHe

pearupyronux BemecTB U
TEMIIEPATypbl HA CKOPOCTh
XUMHYECKHUX PEAKINH
XapakTepru30BaTh BIUSHUE
U3MEHEHHUS KOHLEHTpaluu
BELIECTB, PEaKLUU CPEbl U
TEMIEPaTypbl HA CMEIICHHUE
XUMHUYECKOT0 PaBHOBECHS

TEOpPETUYECKHE 3aJaHNs Ha
aHaIu3 (paKkToOpOB,
BIIMSIIOIMX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOM
peakuuu. [IpakTuko-
OpPUEHTHPOBAHHBIE 3aIaHUS
Ha MPUMEHEHHNE MPUHITUTIA
Jle-IllaTenbe mia
HaXOXK/JICHUS HAIPaBJICHUS
CMEILECHHS PABHOBECHS
XMMHUYECKOHN peakiuu 1
aHau3 (paKkToOpOB,




Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas / Pa3nen / Tema Pe3syabTar 00yyeHus .
MeponpusiTHi
BIIMSIONINX HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHS.
6 HUcciienoBaTh HCTUHHDbIE
Pa3znen 6. PacTtBopbl PACTBOPBI C 3aJaHHBIMHU
XapaKTepUCTUKAMU
6.1 | OK 01 Pasznnuath uCTUHHEBIE 1. 3amaun Ha MPUTOTOBJIICHUE
OK 02  |IlonsaTue o pacTBopax pacTBOpbI pacTBOpOB.
2. [IpakTuko-
OpUEHTUPOBAHHBIC
pacyeTHbIC 3a/IaHHs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOU
JIESITEIIbHOCTH YeIOBEKa.
6.2 | OKO01 |HccnenoBaHue CBOMCTB HccnenoBath Gusuko- JlaGopartopHnas pabota
OK 04 |pactBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue
HCTUHHBIX PaCTBOPOB pacTBOpoB”

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOTYJIs)

7 Paszpen 7. OuenuBarth nocjaeacTeus |3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oyayiei
NMPOM3BOACTBEHHOI NMPOU3BOJACTBEHHOI npogdeccuoHaJILHOM
AeSITeIbHOCTH YeJI0BeKa  (IesiITeJIbHOCTH YeJI0BeKa ¢ |AesiTeJIbHOCTH)

MO3MIIUH IKOJIOTNYECKOH
0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOJICTBEHHOU
JESATEIbHOCTH YEJIOBEKA

O11eHMBATh MTOCIEACTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOM
EeITEILHOCTH YeJIoBEKA C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oynymieit
npo¢eCCHOHAIBHON
JIESITEIILHOCTH )
Bo3MoXHbIE TEMBI KEHCOB:
1. [Torennenune kuMara u
BBICBOOOKICHHE T'a30BbIX
THIPATOB CO JIHA OKEaHa.
2. byaymue matepuansl 1Jist
aBua-, MalIMHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuansl ams
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

PaCTUTENBHBIX ITPENApaTOB.




OCHOBHBIE UCTOYHUKH

1. dpo3nos, A. A. Xumus [ DnekTpoHHBIH pecypc] : yaedHoe mocodue mist CITO / A. A. JIpo3nos,
M. B. Jlpo3oBa. — DIeKTpOH. TEKCTOBBIE naHHbIe. — Caparos : Hayunas kaura, 2020. — 317 c.
— 978-5-9758-1900-0. — Pexxum noctyma: http://www.iprbookshop.ru/87083.html

2. Baiitaep B.B. Xumus [ DnekTpoHHbIH pecypc] : yuebnoe nmocodue / B.B. Baiituep, E.A.
HukoHeHKo. — DJIEKTPOH. TEKCTOBBIC JaHHbIC. — ExaTepuHOypr: Ypanbckuil GpeaepaabHbIil
yHuBepcureT, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum nocrymna:
http://www.iprbookshop.ru/66217.html DbCnoura;

JlonoIHUTEIbHbIE HCTOYHHKH:

1. Xumust [DneKTpoHHBINA pecypc]: yueOHoe mocooue /. — DIEKTPOH. TEKCTOBBIC JaHHBIE, —
Boponex: BopoHnexckuii rocy1apcTBEHHbINH apXUTEKTYpHO-CTPOUTENbHBIN YyHUBEpcUTET, DBC
ACB, 2019. — 92 c. — 978-5-890040-579-1. — Pexwum gocrymna:
http://www.iprbookshop.ru/59133.html 9b5C

2. Xumus [ DnekTpoHHBINA pecypce] : yueoHoe mocooue / A.M. [lanuneHko [u 1p.]. — DIEKTPOH.
TEKCTOBbIe JaHHble. — HoBocubmpck: HoBocnOupcekmii rocyiapCcTBEHHBIH
aApXUTEKTYpHOCTpOUTEIbHBINA yHUBepcuTeT (Cubctpun), 2019. — 261 ¢. — 978-5-7795-0775-2. —
Pexxum nocryna: http:// www.iprbookshop.ru/68898.html D5C

3. Mapmankua M.®. Xumus [ DneKTpoHHBIH pecypc] : yuebHoe mocodue / M.®. Mapmankusn, WU.C.
I'puropsn, [I.H. KoBaneB. — DnektpoH. TekcToBble AaHHble. — CTaBponoib: CeBepo-KaBkaszckuil
dbenepanbubiit yausepcurer, 2020. — 228 ¢. — 2227-8397. — Pexum noctyna:
http://www.iprbookshop.ru/63225.html

HHTEepHET HCTOYHUKH:

www.elementy.ru — caiit «DaeMeHTBI 00JBIION HAYKH. DHIMKIONEINS

http://ru.wikipedia.org/wiki - MaTepreT-3HIIMKIOIC 11 testpilot.

http://www.nkj.ru — caiit xxypuana «Hayka u >xu3Hb».

http://www.znanie-sila.su — caiit xypHasa «3HaHHE — CHJIa».

http://technicamolodezhi.ru — caiit sxyphaia « TeXHHKA — MOJIOICIKI».

http://www.popmech.ru — caiit sxyprana «IlomynspHas MEXaHUKa.

http://ihst.ru — caiitr UuctutyTa ncropun xumun u texauku uM. C.1. Basunosa PAH

(UIMET PAH)

http://vivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caiit xypHaia «Bompocsl HCTOpUH

XUMHUHU U TEXHUKWN).
http://naturalscience.ru — caiit «Xumusi. CipaBOYHHK €CTECTBEHHBIX HAYK».




