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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,
MeTanpeaIMEeTHbBIE U IPEAMETHBIE Pe3yJIbTaThl ¢ cooTBeTcTBUHU € TpedboBanusMu OI'OC cpennero
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 OTHOLIEHWE K CO3/IaHMI0 CEMBbH HAa OCHOBE OCO3HAHHOTO NPUHATHA
[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 OnpenensTs Henu esTeIbHOCTH, 3a1aBaTh NapaAMETPhl U KPUTEPUU UX TOCTHKECHUS;
MP 04 BpISIBASTh 3aKOHOMEPHOCTH U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUSAX;

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

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 BugaMu AESTEIBHOCTH I10 NOJIYYEHUIO 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 TEPMHUHOJIOTUEM,
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, HAaXOAWTh apryMEHThl I JOKAa3aTelIbCTBA 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 CHTYallUsSIM, OIIEHUBATH MPUOOPETEHHBIN 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 pa3UyHBIX (opMarax C yd4eToM HazHaueHus WHGOpMAIUu 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 cpeacTBa MHPOPMALMOHHBIX U KOMMYHHKALMOHHBIX TEXHOJIOTHM B
pElIeHMN KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OPraHU3alMOHHBIX 3aJad C COOJI0JEHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCOCOEpeKeHNs, TPAaBOBbIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011acCHOCTH;

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 MBIIIJICHUSI W KYJIbTYpPhl JTUYHOCTH, €€ (YHKIMOHAIBHOM TIpPaMOTHOCTH,
HEOOXOUMOMN TS pEIIeHUS MPAKTUYECKUX 33]1a4 U SKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS



K CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEJIE;

IIP 02 BnageHue cuUCTEMON XMMHUYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIOJATAIOLIUE
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,
(GyHKIMOHANIBHAS TPYIIA, pajuKai, U30MEpHUsi, U30MEpPbI, TOMOJOTUYECKHUI Psijl, TOMOJOTH,
yIIEBOAOPObI, KHUCIOPOA- W a30TCOJAEpXkalllhe COEAUHEHUS, OHUOJIOTHYECKH aKTUBHbBIC
BemecTBa  (YrJIeBOMABI, JKHUPBI, O€NKH), MOHOMEpP, TMOJHUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS, KPUCTAJUIMYECKAST PEIIETKA, Tl XUMUYECKUX PEAKLIHI
(OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE, 9K30-U IHAOTEPMHUYECKUE, PEAKIIMM HOHHOTO OOMEHA),
pacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAS JHUCCOLMALINSA, OKHUCIIHUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOUN peaKIUK, XUMHUYECKOE PABHOBECHUE), TCOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHMs oprannyeckux BemectB A.M. byrtnepoBa, Tteopus
AJIEKTPOJIMTHYECKON Juccouuanuu, nepuoauuyeckud 3akoH JI.M. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XWMHUH, (PAKTOIOTHYECKUE
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 IOHATHUM, NMPUMEHATH COOTBETCTBYIOIIME MOHATHUS 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 ChopMupoBaHHOCTH YMEHHUH HCIOJIb30BaTh HAMMEHOBAHMS XUMHYECKUX COCAMHEHUMN
MEXIYHApPOJHOTO COK03a TEOPETHYECKOW W MPUKIAJIHOW XUMHUHM W TPUBUAIBHBIE HA3BaHUS
BOXKHEHIINX BEIIECTB (ITUJIEH, alleTWICH, TIIUIepUH, GeHO, (HopMabaeru, yKCyCHas KUCIOTa,
TJIMUWAH, YTrapHbIA Ta3, YIJIEKUCIbIA Ta3, aMMHUak, raiieHass W3BECTb, HEraiieHasi HW3BECTb,
MUTHEBAs COJIa U JIPYTUX), COCTABIATH (POPMYIIBI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIECTB,
YpaBHEHUSI XUMHUYECKHUX PEAKIUH, OOBSCHATh HMX CMBICH, MOJATBEPKAATh XapaKTEepPHBIC
XMMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU U 3aIIUCSIMUA YPABHEHHM
XAMUYECKUX PEaKIINM;

ImP 05 ChopmMupoBaHHOCTh YMEHMI YCTAaHaBIMBATh MPUHAMICKHOCTh HN3YUYCHHBIX
HEOPraHMYECKUX U OPTraHUYECKUX BELIECTB K OIPEACICHHBIM KJIACCaM U TPyIIIaM COCIMHEHUM,
XapaKTEpU30BaTh UX COCTAB M BAXKHEHUIINE CBOWMCTBA; ONPEAEIATh BUIBI XUMUUYECKHX CBSI3EH
(KoBaJIeHTHasi, WOHHAs, METaUIMYECKas, BOJOPOAHAsS), THUIIBI KPHUCTAJUIMUYECKUX PEIIETOK
BEIIIECTB; KJIACCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

ITP 06 Bnanenne OCHOBHBIMM METOJIAMU HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN
(HabsrofieHre, U3MEpEHne, IKCIIEPUMEHT, 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
YCJIOBUS) Ta30B, KOJUYECTBA BEIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XUMUUYECKUE 3HAHUS JJIS
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 HAarpeBaHUM, MOJYYCHUE ITUICHA U U3YYEHHUE €Tr0



CBOMCTB, KQUECTBEHHBIE PEAKIIMM Ha albJAETU/bl, KpaXMall, YKCYCHYIO KHCIIOTY; JE€HATypaLus
OCJIKOB MpPU HAarpeBaHUU, I[BETHBIC PEAKIMU OEJIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa,
OMpENENATh Cpely BOJIHBIX PACTBOPOB, KAYECTBEHHBIE pEaKIMU Ha cylibdaT-, 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 O0OpPYAOBaHUEM; MPEACTABIATH PE3YIbTaThl
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 UICTOYHUKOB (CPEICTB MaccoBOi MHpOpMaIuu, 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
OKpYXalollel MPUPOHON CPEbl; YUUTHIBATh OMACHOCTh BO3JIEHCTBHS HA KUBBIE OPTraHU3MBbI
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 II03HAHUS 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
AUCHMIIMHBI:
MaKCUMabHOW yueOHOU Harpy3ku oOydaromerocs 116 gacos, B TOM umcIe:
00s13aTeNBbHON ayTUTOPHOU YIeOHOH Harpy3ku oOydaromierocs /8 4acos;
CaMOCTOSTEIILHOM paboThl 0OyJaromierocs 3 8 4acos.



2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM TUCIUITIINHBI

2.1. O0beM TMCHUILVINHBI U BUABI Y4eOHOM padoThl

Bup yuebHou paboTbi O6bem B yacax
MakcumasbHas yyeOHasi Harpy3Ka (Bcero) 116
AyauTopHasi yueOHasi Harpy3Ka (Bcero) 78
CamocrosiTesibHasi padoTa 38
B T.u.

OcHOBHOEe coaepXKaHue 72
BT. Y.

TeopeTmyeckoe obyyeHune 36
NpaKTUYeCKMe 3aHATUA 28
NabopaTtopHble 3aHATHA 8
MpodeccnoHanbHO-OpUEeHTUPOBAHHOE coaeprKaHue (coaepkaHue

NPUKNAaAHOro moayns) 6
BT. Y.

TeopeTnyeckoe obyyeHne 2
NPaKTUYeCKNe 3aHATUA 4
MpomeKyTouHaA aTTecTauma ( 3a4eT C OLEHKOW) -




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

O6ve | YpoBeHb | Popmupyembl
HaumeHoBaHue Copaep:kaHue yuebHoro matepmana (ocHoBHoe U npodeccMoHanbHo- " 0CBOCHMS o
pas3aenos u Tem OpPUEHTUPOBAHHOE), NabopaTOpPHbIE U NPAKTUUYECKUE 3aHATUA, NPUKNAAHON MOAYb
yacos KOomneTeHuuun
1 2 3 4 5
1 cemectp
Paspen 1. OcHOBbI CTPOEHUA BeLecTBa 8
Tema 1.1. OcHOBHOE coaeprKaHue 4 OKO01
CtpoeHune atomos | TeopeTuyeckoe obyyeHue 2 JIP 14,
MP 01,
XUMUYECKUNX ~ Y 2
CoBpemeHHaa mopgenb CTpoeHua atoma. CUMMBONIMYECKUI A3BbIK XMMWUU. XMMUYECKUMU I1P 01,
MEHTOB U1
SNEMEHTOB 3NEMEHT. INEKTPOHHAA KOHOUTYpauna aToma. KnaccndumKauma XMMUYECKUX 31EMEHTOB (s- MP 11
npwu
P1POAa . , Pp-, d-anemeHTbl). BaneHTHble 3/1eKTPOHbl. BaneHTHOCTb. JNEeKTPOHHas npupoaa 2 ITP 03,
XMMMYECKOM o - ITP 08
XMMMWYECKON CBA3U. DNEKTPOOTPULATENBHOCTb. BMabl XMMMUYECcKon cBA3M (KOBaNEeHTHas,
A3N
CBA3 WMOHHaA, MeTalZInYecKasn, BOAOPOAHAA) U cnocobbl ee 06pa3oBaHUA.
MpaKkTuyeckmne 3aHATUA 2 2

PelueHWe 3a4aHNN HA UCNO/Ib30BaHME XMMNYECKON CUMBOJIMKN W Ha3BaHWI coeANHEHUI
NO HOMEHKNATYpe MeXAyHapOoAHOro Col3a TEOPEeTUYECKOW U MPUKNAAHON XMMUM U
TPUBMANbHbIX Ha3BaHUWA AN  COCTaB/NEHUA XMMUYECKUX GOpMyn  ABYXaTOMHbIX
coeanHeHnn (okcmaos, cynbdMAOB, TMAPUAOB W T.N.) U APYrMX HEOopraHWMYecKux
CoeiHEHU OTAE/bHbIX KNaccoB.

MpaKTUYeckune 3aiaHnA Ha YCTaHOBAEHME CBA3M MEXK Y CTPOEHMEM aTOMOB XMMUYECKUX
3/1eMEHTOB U NEPUOANYECKMM U3MEHEHMEM CBOMCTB XUMMUUYECKUX SNIEMEHTOB U UX
COeANHEHWN B COOTBETCTBUM C NONIOXKEHNEM Meprnoanyeckomn cuMcTemsi.

Konmponvnvie pabomul (He npedycmompeno)

Camocmosmenvhas paboma obyyaowuxcs (He npedycmMompeHo)




Tema 1.2. OcHOBHOe cogepXKaHue 4 OKO01
Mepuoanyecknit | Mpakruueckue 3aHATMA MeprogmMyeckan cUCTEMA XMMUYECKUX 3n1emeHToB .. 2 OK 02
3aKOH 1 Tabamnua MeHaeneesa. Pusnyecknit cmoicn NMepuoaunyeckoro 3akoHa A.U. Mengeneesa. ITP 02,03
a.n. 3aKOHOMEPHOCTN U3MEHEHMUA CBOMCTB XMMUYECKUX 3/1EMEHTOB, 06pasyemMbix MU
MeHpeneesa NPOCTbIX N CNOXHbIX BELLLECTB B COOTBETCTBMU C NONOKEHNEM XMMUNYECKOrO /1€ MEHTA B
MNepuogmueckon cucrteme. MMpoBO33pEHUYECKOE M HaydyHoe 3HauyeHue lMepnoanyeckoro
3akoHa [.U. MeHgeneesa. NporHosbl [.N. Mengeneesa. OTKpbITUE HOBbIX XMMUYECKUX
31EMEHTOB.
PelueHne NPaKTUKO-OPUEHTMPOBAHHbIX TEOPETUYECKMX 3343aHNIN HA XapaKTepu3aumio
XMMUYECKUX 31IeMeHTOoB «MeTannmyeckme / HemeTanandeckne CBOMCTBA,
3NEKTPOOTPULATENBHOCTb XMMUYECKMX 3/IEMEHTOB B COOTBETCTBUE C UX S/IEKTPOHHbBIM
CTPOEHNEM U MONOXKEHNEM B MEPUOAUYECKON CUCTEME XMMUYECKUX 3nemeHTOB [.U.
MeHgeneeBa».
CtpoeHHe JIEKTPOHHBIX 000JI0YCK aTOMOB 3JIEMEHTOB IEPBBIX TPEX IMIEPUOJIOB. 2
DneKTpOHHbIE 00JaKa U s-, P-, d-opouTanu, GopMbI AMEKTPOHHBIX 00JIAKOB.
XapakTeprucTHKa JIEMEHTa U €T0 COSTMHCHNUN Ha OCHOBE IOJIOKCHHS B IIEPUOTNICCKOM
CUCTEME U CTPOCHHS aToMa. XapaKTepPUCTHUKA SJIEMEHTOB MaJIbIX U OOJBIIUX MEPUOIOB IO
ux nojokeHuto B Ilepuonnueckoni cucreme /1. 1. Menneneena
Konmponvusie pabomwi (He npedycmompero) 0
CamocTtosTenbpHas paboTa 00yJaronmxcs:
Hcropus
OTKpBITHS [leprondeckoro 3aKkoHa U CO3aHHS
[Tepuoamyueckoit TaOIUIBI XUMHUECKUX DJIEMEHTOB 0
. . Menneneena.
Bun camocTosiTenbHOM paOOTHI: TOATOTOBKA K
TECTUPOBaAHUIO, pedepaT
Pasgen 2. Xumunuyeckue peakumm 10
Tema 2.1. Tunbl OcHOBHOe coaep)KaHue 4 OK 01,
XMMUYECKMX TeopeTtuueckoe obyuyeHue 2 JIP 14,




peakumm

Knaccndumkauma n TMnbl XMMUYECKUX PeakLUi C y4acTUeM HEOPraHNYEeCKUX BELLECTB.
CocTaB/sieHMe ypaBHEHUIM peakLunit coeaNHEHMUA, Pa3/IOKEHUA, 3aMeLLLeHNs, 0OMeHa, B T.u.
peakuuin ropeHns, OKUCAEHUA-BOCCTAHOB/IEHUSA.

YpaBHEHMA OKUCNAEeHMA-BOCCTaHOBNAEHUA. CTeneHb okmncneHuna. OKucanteno u
BOoCCTaHoBUTeNb. COCTaBNEHUE N YyPaBHMBAHME OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIX
peakuuin MeToaom 3N1eKTPOHHOro 6anaHca. OKUCIUTENbHO-BOCCTAHOBUTE IbHbIE peaKkLmn
B Npupoae, NPOU3BOACTBEHHbIX NPOLLECCAX M KU3HeOeATeNbHOCTU OPraHU3MOB.

MpakTuyeckme 3aHATUA KonnyectBeHHble  OTHOLIEHMUA B XMMUMN. OcHoBHble
KO/IM4eCTBEHHbIE 3aKOHblI B XMMUUN N pacyeTbl MO YPaBHEHUNAM XUMUYECKUX peaKu,Mﬁ.
Monb KaK eguHMLLA KOIMYECTBa BeLLLecTBa. MOﬂﬂpHaﬂ Mmacca. 3aKoHbl COXpaHeHMA macchbl
M 3HEeprun. 3aKoH ABora,a,po. MOJ'IﬂprIﬁ 06bem razos. OTHOCUTEIbHAA NNOTHOCTb ra3oB.
PacyeTbl no YPaBHEHUAM XUMUYECKUX peaKu,Mﬁ C ncnosib3oBaHMeEM Macchbl, obbema
(HOpMaI'IbeIe yCI'IOBMﬂ) ra3sos, Kosim4yectea BewecTsa.

Konmponvusie pabomwi (ne npedycmompero)

MP 01,
MP 11,

Camocmosmenvuasn paboma o0y4auuxcs

PactBops! B ipupoe, ObITY 1 Ha ipou3BoACTBE. [loAroTOBKa PacTBOPOB 33JaHHOM KOHIIEHTPAIUH B
OBITY U Ha TPOU3BOJICTBE.

Buj camocTosTenbHON paboThI: TOJTOTOBKA K pedepary

Tema 2.2.
DNEeKTpPoAUTMYECKA
A guccoumnauma u
NOHHbIN 0bMeH

OcHoOBHOe cogepiKaHue

Teopetuueckoe obyyeHue

Teopua 3NEKTPONUTUYECKON AMccoumaumu. MOHbl. DNEeKTPONNUTbI, HE3NEeKTPOUTLI.
PeaKumu MoHHOro obmeHa. CocTaBneHue peakLmii MOHHOro obmeHa NyTem COCTaBNEHUA UX
NOJIHbIX M COKPALLEHHbIX MOHHbIX YPaBHEHMIA. KMCNOTHO-OCHOBHbIE peaKkumMu. 3aaHMA Ha
COCTaBNIEHME MOHHbIX PEaKLUii

NabopartopHble 3aHATUA JTabopaTopHaa paboTa “Tunbl XuMmuyeckmx peakuymii”.
NccnepoBaHue TMNOB (MO COCTaBY M KONIMYECTBY MCXOAHbIX M 0OPa3yIOLLMXCA BELLECTB) U
NPU3HAKOB XMMUYECKUX peakuuit. MposeaeHne peakumit MIOHHOro obmeHa, onpeaeneHve
cpefabl BOAHbIX PpacTBOPOB. 334aHNA Ha COCTaBNEHNE MOHHbIX PeaKLUi

Koumponvusie pabomet (ne npedycmompeno)

Camocmosmenvuasn paboma obyuaowuxcs (He npedycmompeno)

OKO01

OK 04

JIP 14,
MP 01,
MP 11,

Paspen 3.

CTpOGHMe M CBOMCTBA HeopraHn4yecKux sellects

16




Tema 3.1.
Knaccnomkaums,
HOMEeHKANaTypa u
CTpOoeHue
HeopraHM4YecKnx
BeLLecTs

OcHOBHOe cogepXKaHue

Teopemqecxoe OGVHEHME

MpeameT HeopraHMyeckon xummnmn. KnaccudmuKkauma HeopraHM4eckux sewects. MpocTblie n
CNOXKHble BelecTBa. OCHOBHbIE KNACChl C/I0XKHbIX BEWECTB (OKCMAbI, TMAPOKCUAbI,
KMCNOTbI, coNn). B3anMocBs3b HEOpPraHMYecKkux Belects. ArperaTHble COCTOSHUA
BelecTBa. Kpucrannmnueckme n amopoHblie BeLLecTsa. TUMNbl KPUCTANNNYECKMX PELLETOK
(aTomHas, MonekynapHas, MOHHasA, MeTannyeckas).

3aBMCMMOCTb GM3NYECKMX CBOMCTB BELLECTBA OT TUMA KPUCTA/IZIMYECKON PELLeTKN.
3aBMCMMOCTb XMMNYECKON aKTUBHOCTM BELLLECTB OT BUAA XMMWYECKOW CBA3W U TUMA
KPUCTaNIMYeCcKoM peweTku. MpUYnHbl MHOroobpasus BeLLecTB.

MpakTnueckmne 3aHATUA HOMeEHKNaTypa HEOPraHUYECKMUX BELLLECTB: Ha3BaHME BELLLECTBA
NCXOAA U3 UX XUMUYECKOM GOPMY/Ibl UM COCTaBAEHUE XMMMYECKON GOPMY bl UCXoaa n3
Ha3BaHWA BeLLecTBa No mexagyHapoaHon (MKOMNAK) nnm TpusmanbHOM HOMeEHKNAType.
PelleHMe NpPaKTUYECKUX 3afaHUM NO KAacCUPUKAUUKM, HOMEHKNAType U XMMUYECKUM
dbopMynam HeOpPraHMYECKMX BELLLECTB PAa3/INYHbIX K1accoB (yrapHbiii ras, yrnekucabln ras,
aMMMaK, ralleHas M3BecTb, HeraweHas M3BecTb, NMUTbEBas CoAa M APYrvX): Ha3biBaTb U
CoCTaBnATb GOPMYbl XMMUYECKUX BELLECTB, ONpPeaenATb NPMHAANEKHOCTb K Knaccy.
NCTOYHMKN XMMUYECKo MHPOopMaLmMm (CpeacTs MaccoBol MHGopmMaLmu, ceTb MHTepHeT
n gpyrue). Monck nHGopmauum No Ha3BaHUAM, UOEHTUPUKATOPaAM, CTPYKTYPHbIM
dopmynam.

Konmponvusie pabomwi (ne npedycmompero)

OK 01
OK 02

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

I1P 05

Camocmosmenvhas paboma 006yyaouuxcst

B3auMocCBs3b HE OpraHN4YEeCKUX BEIIECTB, 3aBUCUMOCTb BELIECTB OT
KPUCTATTNYECKON PEIIETKH.

BI/II[ CaMOCTOSTEIbHOU pa6OTI)II OATOTOBUTH COHCIICKT

Tema 3.2. dPnsumko-
XMMUYeckue
CBOMCTBaA
HeopraHMYecKnx
BelecTs

OcHOBHOe€ coaep)KaHue

Teopetuueckoe obyueHue

MeTannbl. Obwme dU3MYECKME U XMMUYECKME CBOMCTBA MeTannos. CNocobbl nosiyyveHus.
3HayeHMe MeTa//IoB U HEMETAN/IOB B NPUPOLE WU KUIHEAEeATENbHOCTU YesloBeKa U
opraHM3amoB. Kopposus meTansoB: BMAbl KOPPO3WM, cCnocobbl 3awuTbl MeETanioB oOT
Koppo3uu.

OK 01
OK 02

[IK 2.2.
P 01,

P 05




HemeTtannol. Obwme ¢uU3NYECKME M XMMUYECKME CBOMCTBA HEMETaNNoB. TUNUYHblE
ceoicTBa Hemetannos IV— VIl rpynn. Knaccudumkauma u HOMeEHKNATypa COepMHEHWUM
HemeTannos. KpyroBopoTbl BUOreHHbIX 3/1eMEHTOB B NpUpoSe.

XMMMUYECKMe CBOMCTBA OCHOBHbIX K1aCCOB HEOPraHUYECKUX BeLecTs (OKCMaoB,
rTMAPOKCUAOB, KUCNOT, CONEN N AP.). 3aKOHOMEPHOCTU B USMEHEHUW CBOMCTB NPOCTbIX
BELLLECTB, BOAOPOAHbIX COEAMHEHUN, BbICLUMX OKCUAO0B U TMAPOKCUAOB.

MpaKTuuyeckue 3aHATUA

CocTaB/fieHWE YPaBHEHUN XUMWUYECKUX PeaKkUMi C y4aCTMeM MPOCTbIX U CAOXHbIX
HEOPraHNYeCKNX BELLECTB: META/IZIOB U HEMETAJ/I/IOB; OKCUAOB META/I/I0B, HEMETA/INIOB U
amdOTEpPHbIX 3N1EMEHTOB; HEOPraHUYeCKMX KUCIOT, OCHOBaHUA U amdoTepHbIX
r’MAPOKCUA0B; HEOPraHNYECKUX CONEM, XapaKTEPU3YIOLLLUX UX CBOMCTBA.

PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUUYECKUX 3aJaHMIA Ha CBOMCTBA, COCTaB,
nosiydyeHue n 6esonacHoe MCNob30BaHWE BaXKHENLWNX HEOPraHUYECKMX BELLLECTB B ObITy
N NPaKTMYECKOWN AeATeNIbHOCTU Ye/iIoBeKa.

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuas paboma o0y4anOwuxcs:
Hcnons3oBaHne METAIIOB, HEMETAJIJIOB M NX COCIMHEHUN B 6BITy U Ha IIPOU3BOJICTBE.
Bun camocTositenbHON paboThI: MOATOTOBKA K pedepary

Tema 3.3.
NaeHTndmKauma
HeopraHM4YecKmx
BEL,ECTB

OcHoOBHOe cogepiKaHue

I'IpaK'queCKoe 3aHATUeE. ((Mp'eHTVId)VIKaLI,VIFI HeopraHMN4YeCKnx Belecre».

PeweHune IKCNEPUMEHTA/IbHbIX 3a4ad4 N0 XMMUYECKUM CBOMCTBAM MeETaN/N0B MU
HEeMETaNN10B, N0 PaCno3HaBaHUIO U NONTYHEHUIO COEAMHGHMVI MEeTann0B N HEMETAI/I0B.
MAEHTMCI)VIKHLI,VIFI HeopraHn4yeckux sewects C UCNoJIb30BaHNEM UX d)VI3VIKO-XMMW-IeCKVIX
CBOMCTB, XapaKTEePHbIX Ka4ECTBEHHbIX peaKLl,VIVI. KayecTBeHHble peaKkumu Ha Cyﬂbd)aT-,
Kap6OHaT- n xnopuma-aHnMoHbl, Ha KATUOH aMMOHMUA.

Koumponvusie pabomei (ne npedycmompeno)

Camocmosmenvuasn paboma o6y4arouwuxcs

PaCTBOpBI B Ipupoae, 6BITy " Ha IpOU3BOACTBC. HOI[FOTOBKa pacTBOpPOB BaﬂaHHOﬁ KOHUOCHTpAWUu B
OBITY 1 Ha IPOU3BOJICTBE.

Bun camocTosTenbHON pabOTHI: MOATOTOBKA K pedepary

KoHTponbHasa paboTa

1P 02,
[P 01
JIP 14,
MP 01,
MP 11,
OKO01
OK 02

OK 04

2 cemecTp




Paspen 4. CTpoeHue M CBOICTBA OPraHUYEeCKUX BELLECTB 26
Tema 4.1. OcHOBHOE coaeprKaHue 6 IIP 02, 05
Knaccudukaumsa, | Teopertuueckoe obyuenue 4 IIP 01
CTpoeHue un v - JIP 14,

MosBneHWe 1 pa3BUTUE OPraHMYECKON XMMUU KaK HayKu. MpeameT opraHMYecKom XMMum. MP 01
HOMEHKAaTypa MecCTo 1 3HaYeHUEe OPraHMYECKON XMMUM B CUCTEME ECTECTBEHHbIX HayK. MP 11’
OpraHmMHecknx XMMMUYECKOe CTPOEHMEe Kak MopsfAoK coeAuMHEHMA aTOMOB B MOJIEKY/le COrNacHO MX 5 OK 01 ’
BELLECTB BaNIEHTHOCTU. OCHOBHbIE MOJIOKEHUA TEOPUM XUMWUYECKOrO CTPOEHUS OpPraHUYECcKUX

coegmHeHnn A.M. ByTnepoBsa. YrnepoaHbiit CKENeT OpraHNYecKko MoeKY/1bl. 3aBUCMMOCTb

CBOWCTB BELLECTB OT XMMUYECKOTo CTPOEHUA MOJIEKYN. M3omepua 1 nsomepbl.

MoHsaTHe 0 dyHKUMOHaNbHOM rpynne. Pagukan. MpuHUMNbl KnaccupuKaumm opraHMYecknx

coeguMHeHUN. MexayHapoaHaa HOMEHKNATypa U NPUHUMNbI HOMEHKAATYPbI

OpraHuYecknx coegmnHeHuni. NoHATHe 06 a3oTcoaeprKallnx cCoeANHEeHUAX, bBonornyeckm

aKTMBHbIX BelLecTBax (yrnesogax, *upax, benkax u gp.), BbICOKOMONEKYNAPHbIX

coeguHeHuax (MoHomep, NOIMMEp, CTPYKTYPHOE 3BEHO).

MpaKTuyeckune 3aHATUA 4

HomeHKnaTypa OpraHUYeckUx COeAMHEHUN OTAENbHbIX KNaccoB (HacblllEeHHble,

HEeHacbllLEeHHbIe M apOMaTUYECKMe YrNeBoAopPoabl, CNUPTbI, GEHONbI, anbAernabl, KETOHbI,

KapboHoBble KMCNOTbl U Ap.) CocTaBneHUE NOHbIX U COKPALLEHHbIX CTPYKTYPHbIX popmyn

OpraHUYeCKUX BELLLECTB OTAE/bHbIX KNacCoB, UCMO/b3ys UX Ha3BaHUA MO CUCTEMATUUYECKOM 2

M TPUBUAJIBHON HOMEHKNaType (3TWUneH, auetuneH, ravuepuH, deHon, dopmanbaerna,

YKCYCHasA KuUCNoTa, rnuUuMH). PacyeTbl npoctenien GopmMy/bl OPraHUYECKON MOJIEKY/bI,

ncxoaA U3 aNeMeHTHOro coctasa (B %).

Konmponvusie pabomwi (ne npedycmompero)

Camocmosmenvras paboma 00y4arOWuxcsi:

Teopust xummuueckoro crpoenusi A.M.byTiepoBa u XxapakTepucTrKa B CBETE ITOM TEOPHUH

CBOMCTB BaXKHEHIIIHNX MPECTAaBUTENICH OCHOBHBIX KJIACCOB OPTraHMYECKHUX COCTUHEHHIMA

Buy camMmocTosiTenbHOM paboTHI: TOATOTOBKA K pedepary
Tema 4.2. OcHOBHOE cogepaHune 14 ITP 04
CeolicTBa JIP 14,

Teopetuueckoe obyyeHue 8 MP 01,

OpPraHN4YeCcKnx




coegunHeHn"

®OU3NKO-XMMMYECKME  CBOWMCTBA OPraHUYECKMX COEAMHEHWN  OTAENbHbIX  KaccoB
(ocobeHHOCTN KnaccudUKaumMm MU HOMEHKNATypbl BHYTPU K/acca; rOMONOTMYECcKUin pag u
obwas dopmyna; msomepun; GU3NYECKUE CBOMCTBA; XMMUYECKUE CBOMCTBA; CNocobbl
nosyyeHusn):

— npeaenbHble yrnesoaopoabl (ankaHbl U UMKAOANKaHbl). fopeHMe meTaHa Kak OAuH U3
OCHOBHbIX MCTOYHWKOB Tenaa B MNPOMbIWAEHHOCTM U 6biTy. CBOMCTBA MPUPOAHBIX
yrn1eBoAopoA0B, HAXOXKAEHNE B NPUPOAE U NPUMEHEHUE a/IKAHOB;

— HenpeaenbHble (a/fIKeHbl, aNKWUHbl U anKagueHbl) U apoMaTUYECKUE YIrNeBOAOPOAbI.
FfopeHue aueTUeHa Kak MCTOYHMK BbICOKOTEMNEPATYPHOrO N1amMeHn ANA CBapKuU U pe3Kku
MeTaN/oB.

— KMcnopoacoaepKawme coegmHeHnsn (cnmptbl M GeHobl, KAPOOHOBbIE KMCNOTbI U 3GUPBI,
anbaerngbl U KeTOHbl, KUpbl, yrnesogpbl). MNpakTuyeckoe NpuMeHeHue 3TUNEHTINKOAA,
ravuepuHa, ¢eHona. MpumeHeHne dopmanbaernpa, auetanbaernaa, YKCYyCHOM KUCAOTbl.
MbINa KaK COMM BbICLIMX KaPHOHOBbLIX KMCNOT. MotoLme CBOMCTBA MbiNa.

- asoTcoaeprKawme coeAnHeHus (amuHbI 7 AaMWUHOKUCNOTHI, 6enkn).
BbicOKOMONEKYIAPHbIE  COEAMHEHUA  (CMHTETUYECKME U OMONOTMYECKU-aKTUBHbIE).
MoHomep, nonaumep, CTPYKTYpHOe 3BeHOo. [Monumepusaumsa 3TUEHA KaK OCHOBHOE
Hanpas/IeHWE ero UCMo/Ib30BaHUA.

leHeTMYecKas CBSI3b MEXKAY K/1laCCaMm OPraHMYECKMX COEAUHEHNIA.

npaKTM‘leCKMe 3aHATUA

CBOMCTBA  OPraHUMYEeCKMX  COEAMHEHUI  OTAEeNbHbIX  KiaccoB  (TpMBMANbHAA u
MEXAYHApoA4HaA HOMEHKNaTypa, XMMWYEeCKMe CBOMCTBA, CNOCOObl  MONyYeHUsA):
npeaenbHble (aNKaHbl U LLMKNOANKaHbI), HenpeaenbHble (aKeHbl, a/IKUHbI U anKaAWeHbl) U
apomaTuyeckue yrnesogopoapl, cnupTtbl U ¢eHonbl, KapboHOBbIe KUCAOTbI U 3duUpbI,
anbAerngbl U KeTOoHbl, aMWHbl U aMWHOKUCNOTbI, BbICOKOMOJIEKYAPHbIE COEAUHEHMUA.
3a4aHMA Ha COCTaB/EHWE YPaBHEHUI XMMUYECKUX PeaKkUuMii C y4acTMemM OpraHMYecKux
BELL,ECTB Ha OCHOBAHUM UX COCTaBa U CTPOEHMUA.

CocTaBiieHME CXeM peakLmii (B TOM YMCae NO NPeAsIOXKEHHbIM LLeNoYKaM NpeBpaLleHni),
XapaKTepM3YOLNX XMMUYECKME CBOMCTBA OPraHNYECKUX COeAMHEHWNI OTAENbHbIX KNAcCoB,
cnocobbl MX NOJIYYEHUS U HA3BaAHME OPraHMYECcKUMX COeAMHEHWUI MO TPUBMASIBHOM WU
MeXAYHAPOAHOM CUCTEMATMUYECKON HOMEHKAATYpe.

PelweHne NpPaKTUKO-OPUEHTUPOBAHHbLIX  TEOPETUYECKUX  33[4aHUA  HA  CBOMCTBA

MP 11
OK 01
OK 02
OK 04




OpraHn4Yeckmnx COGAMHEHMVI OTAEe/IbHbIX K/1aCCoB

CocraBieHne CTPYKTYpPHBIX (OpMynT HW30MEpOB ¥  HOMEHKJIATypa  allbJCeTHUIOB.
OcyiecTBienue npeBpanieHuii. Perenre pacyeTHbIX 3a/1a4 10 XUMUYECKUM (popmyrnam u
YpaBHEHUSAM

CocTaBiieHre CTPYKTYpPHBIX (hOPMYIT H30MEPOB U
HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3QUPOB, KHUPOB. OCYIIECTBICHUE MPEBPALICHHM.
Perennie pacueTHbIX 3a7ja4 10 XMMHUYECKUM (OpMyNaM U ypaBHEHUSIM

NabopartopHana pabota

NabopaTtopHan paboTa “lNpeBpalleHns opraHNYEeCKUX BELLECTB NpPKW HarpesaHuun".
MonyyeHe 3TUNEHA U U3yYeHUe ero cBoMcTs. MogennmpoBaHWe MONEKYN U XUMUYECKUX
npeBpaLLEHMI HAa NPUMeEpPe 3TaHa, 3STUEHA, aueTU/IeHa 1 gp.

Konmponvusie pabomwi (He npedycmompero)

Camocmosamenvras paboma 00y4aOwuxcs -

[IpenenpHBIC ¥ HENpEACTbHBIC YIIIeBOA0pObL. [lonydenue. [TpupogHbIe HCTOUHUKU
YIIIEBOAOPOIOB M CIIOCOOBI UX MepepadOTKH.

Buj camocTosiTenbHO# pabOThI: MOATOTOBKA K pedepaTy

Tema 4.3.
NaeHTndmKauma
OpraHNYeckux
BELLECTB, UX
3HaYeHne n
NpPUMeHeHMe B
6bITOBOMN 1
NpPOW3BOACTBEHHO
M neAaTenbHOCTU
yesioBeKa

OcHoOBHOe copgepiKaHue

Teopetuueckoe obyyeHue

BuoopraHuyeckme coegmHeHusa. [lNpumeHeHMe W BUMONOrMYECKas pPoSb Yr1eBOAOB.
OKuUCNeHne yrneBosoB — UCTOUYHWUK IHEPTUM KUBbIX OpraHn3moB. O61acTM NpUMeHeHUs
amMmuHOKMcnoT. lMpeBpalleHna 6enkoB nuwm B opraHuMame. Buonormyeckvme yHKUMK
6enkoB. buonornmyeckme oOyHKUUU KUPOB. POSb OPraHMYECKOM XMMWUW B pPeELUEHUMU
npobaem nuweBol 6e3onacHOCTH.

Ponb opraHM4Yeckom XmMmum B pPelleHun npobnem sHepreTndeckon 6esonacHocTn, B
pPa3sBUTUM MeAUUMHbI, CO34aHMM HOBbIX MATEPMaNoB, HOBbIX MCTOYHUKOB 3SHEPruu
(anbTepHaTUBHbIE UCTOYHWMKM 3HEPrMKM). ONacHOCTb BO3AENCTBUS HA XKMBble OPraHM3Mbl
OpraHMYeCcKUx BELLECTB OTAENbHbIX KaaccoB (yrnesogopogbl, CNupTbl, GeHonbl,
XN0OpOpraHMYecKMe MpPou3BOAHbIE, anbAernabl U Ap.), CMbICA MNOKasaTens npenesbHo
A0NYCTUMOW KOHLEHTPALMMW.

Na6opaTopHble 3aHATUA

NabopaTtopHan paborta: “UaeHTUdUKaLMA OPraHNYECKMUX COeANHEHMUIN OTAENbHbIX Knaccos”

NoeHTUdMKauMA OpraHMYECcKMX COeAMHEHUN OTAENbHbIX K/1accoB (Ha npumepe

1IP 04
JIP 14,
MP 01,

MP 11
OK 01
OK 02
OK 04




aNbAervaoBs, Kpaxmana, YKCyCHOM KUCNOTbl, 6BENKOB U T.M. ) C UICNONb30BaHMEM UX PUINKO-
XMMUWYECKUX CBOMCTB M XapaKTEPHbIX KA4yeCTBEHHbIX peakuuin. [eHatypauus 6enka npwu
HarpeBaHuW. LiBeTHble peakuumn 6enKkoB. BO3HMKHOBEHME aHAIMTUYECKOrO CUTHaNa C TOYKM
3pEHNA XMMUYECKUX NPOLLECCOB MPU NPOTEKAHUM KaueCTBEHHOW peaKkLMn, No3BOAAIOLLEN
naeHTUGMUMPOBaTb NPeasioKeHHble OpraHMYeckue BelecTsa.

MpaKTuyeckue 3aHATUA

CocraBiieHHe CTPYKTYpPHBIX (OpPMYT H30MEpPOB W HOMEHKJIATypa CHUPTOB, (EHOJIOB.
OcyiecTBienue npeBpanieHuii. Perenre pacyeTHbIX 3a/1a4 110 XUMUYECKUM (popmyrnam u
YpaBHEHUSAM

Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvhas paboma 00y4aOWuxcsi:
buonornueckue coeAMHEHUs, TOATOTOBUTH KOHCTICKT

KuHeTuueckne u TepmoagnHamu4yeCKkue 3aKOHOMEPHOCTU nNpPOoTeKaHUAa XUMUYECKUX

Paspen 5. -
peakuui
Tema 5.1. OcHOBHOE coaeprKaHue 1IP 04
JIP 14
CropocTb TeopeTnueckoe obyueHue MP 0 1’
XMMUYECKMX ’
N CKOpOCTb peakumn, ee 3aBUCMMOCTb OT PasIMYHbiX GAKTOPOB: MPUPOAbI PearvpyroLLmnx MP 11
eaKLM1N. o
)Fz 4 BELLLECTB, KOHLUEHTPALMM pearnpyowmx BewWwecTs, TeMnepaTypbl U NA0WAAN PeaKLMOHHON OK 01
MMMYecKoe o
nosepxHoctn.Tennosble 3OPEKTbI XMMUYECKUX peakumit. IK30-U 3IHA0TEPMUYECKME,
paBHOBecHe OK 02
peakuum
O6paTMMOCTb peaKkunit. XMMUYecKoe paBHOBECME W €ero CMelleHWe nog AencTBuem
pa3nnyHbIX GaKTOPOB (KOHLEHTPAUMA peareHToB WM MPOAYKTOB peaKkuuun, OaBiaeHue,
TemnepaTtypa) ANs co34aHMA ONTUMAbHbIX YCNOBUIM NPOTEKAHUA XMMMUYECKUX NPOLLECCOB.
MpuHumn Jle WaTenbe.
MpaKTuyeckue 3aHATUA I1P 04
7 OK 01
PelweHne NpPaKTUKO-OPUEHTUPOBAHHbLIX 33[aHWM HA aHanu3 GaKTOPOB, BAUAKOWMX Ha OK 02’
M3MEHEHWE CKOPOCTU XMMMUYECKOM peakumu, B T.4. C NO3MUMA  IKOJOTUYECKU JIP 14'
o b
uenecoobpasHoro nosegeHusa B ObITY U TPYAOBON AEATENIBHOCTU B LENAX COXPAaHEHMA MP 01
2
CBOErO 310P0BbA U OKPY*KaoLLLEM NPUPOLHON cpeabl. MP 11

PeweHne npakTMKO-OpUEHTUPOBAHHbIX 3aﬂ,aHMI‘/’1 Ha npumeHeHue npuHumna Jle-LLaTtenbe
ANAa HaXoXAeHWA Hanpas/ieHnAa CMeleHnA paBHOBECUA XMMUYECKOM peakuynn n aHanuns
d)aKTOpOB, BANAKOLWNX Ha CMeLLeHNne XMMNYECKOro paBHOBECHUA.




Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma obyuarowuxcs: (He npedycCmMompeHo)

Paspen 6. PacTBopbl
Tema 6.1. OCHOBHOe copgep)KaHue JIP 14,
MoHaTtne o TeopeTtnueckoe obyyeHue MP 01,
pacTeopax PactBopeHuMe Kak ¢puU3MKO-xMmmyeckuit npouecc. PactBopbl. Cnocobbl nNpurotosBnieHuA MP 11,
pacTBopoB. PacTBOpMMOCTb. MaccoBas 4014 pacTBOPEHHOro BelecTsa. CMbICa NoKasaTens Ok 01
npeaenbHO AONYCTUMOW KOHUEHTPALUMM U ero UCMNONb30BaHUE B OL,EHKE 3KOI0TMYECcKom OK 02
6e3onacHocTy. OK 07
MpaBWia 3KOIOrMYECKHM LiesiecoobpasHoro noseaeHus B 6bITy U TPYAOBOKN AeATENIbHOCTM B
LEeNAX COXPaHEHWs CBOEro 340pPOBbA M OKpPYyXKaloWweh NPUpPoAHON cpedbl; OMaCHOCTb
BO34,eMCTBMA Ha KMBble OPraHM3Mbl OnpeaeeHHbIX BELLECTB.
PelueHne NpPaKkTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 3343aHUIN HA PACTBOPbI, UCNOJIb3yeMble
B ObITOBOM M NPOUN3BOACTBEHHOMN AEATE/IBHOCTU YE/I0OBEKA.
Konmponvusie pabomwi (ne npedycmompero)
Camocmosmenvuasn paboma o6y4aowuxca:
Jlomaiiauii KOHCTIeKT Ha TeMy: COXpaHEHHUsI CBOETO 3/I0POBbS M OKPYKAIOIIEH
IIPUPOIAHOMN CPENBI.
Tema 6.2. OcHOBHOe coaep}KaHue JIP 14,
Viccnenosatue Na6opaTopHble 3aHATMA MP 01,
CBOWACTB PacTBOPOB MP 11,
OKO01
NabopaTtopHan paboTa «[MpuroToBieHne pacTBOPOBY.
MpurotoBneHne pacTBOPOB 3afaHHOW (MaccoBoW, %) KOHUEHTpauuu (C npakTUKO- OK 02
OK 04

OPMEHTUPOBAHHBIMW BONPOCaMM) U onpeaeneHne cpeabl BOAHbIX PaCTBOPOB.
PewweHune 33a4 Ha NPUTroTOBAEHME PACTBOPOB.

Koumponvusie pabomet (ne npedycmompeno)

Camocmosmenvuasn paboma o6y4arouwuxcs

Koncnexm wa tembr: PactBopbl BOKpYr Hac. Boja Kak peareHT W Kak cpeja Ul XMMUYECKOTro
nporiecca. Tumsl pactBopoB. JXKusab u gesrensHocTs C. AppeHnyca. Bkiiag 0TeuecTBEeHHBIX YUEHBIX




B pa3BUTHUC TCOPUU SHGKTpOJII/ITPI‘lCCKOﬁ JUCCOoHaIlvnu

MpodeccmoHanbHO-OpUEHTUPOBAHHOE coAaepKaHUue (coaeprKaHue NPUKAaZHOro moayns)

Paspen 7. Xumus B 6bITY M NPOM3BOACTBEHHOM AEATENIbHOCTU YenoBeKa 4 JIP 14,
Tema 7.1.XvumunAa B |OcHOBHOE cogepiKaHue ﬁg (1)}’
GbiTy 1 TeopeTuueckoe obyueHue 2 OK 01 ’
':'pomBOp'CTBeHHO HoBeWwne fOCTUKEHUA XMMUYECKOW HAYKMU U XMMUYECKOW TEXHOIOTMU. PONb XMMUK B OK 02
v ACATENBHOCTH obecrneyeHMN 3KONOMMUYECKOMN, SHEPreTUY4EeCKOM U NuueBoi 6e30nacHOCTU, PasBUTUM
Henoseka MeAnUMHbI. [paBuna MOMCKA M aHa/M3a XMMMYECKOM MHOOPMAUMM U3 Pas/UYHbIX 2 OK 04

MCTOYHMKOB (Hay4yHas 1 y4ebHO-Hay4Haa AnTepaTypa, CPeAcTBA MAacCOBON MHPOPMaL MK, OK 07

ceTb MIHTepHerT).

MpaKTuyeckmne 3aHATUA

o . 2

MOWUCK M aHaNM3 KENCOB O MPUMEHEHUU XMMUYECKMX BELLECTB U TEXHONOTUI C y4eTOM

6yaywein npodeccMoHaNbHON AeATeNbHOCTM MO TEMAM: BaXHeWLWMe CTPOUTENbHblEe

MaTepuranbl, KOHCTPYKLMOHHbIE MaTepuasbl, KPAacku, CTEKNO, KeEpamMmMKa, MaTepuanbl gas

3NEKTPOHMKN, HAHOMATEpPUAbl, TEKCTU/IbHbIE BONOKHA, UCTOYHUKM SHEPTUM, OPraHNYECKNE

N MUHepanbHble yA0OpeHUA, NeKapCTBEHHbIE BELLECTBA, ObITOBAA XMMMUA.

3awmTa: [MNpeactaBneHMe pe3y/nbTaTOB peLeHUA KelcoB B GopmMe MUHU-AO0KAA[A C

npeseHTauunen

Camocmosmenvuasn paboma o6y4arouwuxcs 4

[TonroToBUTH KOHCIIEKT Ha TeMy: Poinb XuMuu B )KU3HU YeNoBeKa, XUMUs B OBITY U

HA IIPOU3BOJICTBE.

MpomerKyTouHan aTTecTayuma No AucumuniamHe (3a4yeT ¢ oLeHKOoM)

Bcero 78 38

JnsixapakTepUCTUKIYPOBHIOCBOECHUAYY€OHOrOMaTepHaIalCIIONb3yI0TCACIEAYIONNEe 0003HaAYSHNUS:
1. —o3HaKOMUTENHHBIN (Y3HaBaHUE paHEe N3YYEHHBIX OOBEKTOB, CBOMCTB);
2. —penpOAYKTUBHBIH (BBIOIHEHUE JESITENBHOCTH 10 00pa3ily, HHCTPYKIMH WU T10/1 PYKOBOACTBOM);
3. —IIPOAYKTUBHBIN(TNIAHUPOBAHHE U CAMOCTOSTENILHOE BBITIOIHEHHE AEATEIILHOCTH, pPelIeHUe MPOoOIeMHBIX 3a1a4)




3. YCJOBUSA PEAJIM3AIIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHON
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
Dkpan HacTeHHbIH 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 GpoTosaeKTprUuecKUii
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
® DJIEKTPOIUIUTKA JJaOOpaTOpHAs
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 [[aJIOYKM 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 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. MupopmanuoHHOe oOecnedeHNe peau3auu NporpaMmMbl

Ilepeyenb pexomeHayemMbIX Yy4eOHbIX u3Aanuil, 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 xkuura, 2020. — 317 ¢. — 978-5-9758-1900-0. — Pexxum noctyma:
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 yausepcuret, 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: BopoHE)KCKUI roCy1apCTBEHHBI apXUTEKTYPHO-
ctpoutenbHb yHuBepcuTeT, ObC ACB, 2019. — 92 c. — 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 rocyaapCcTBEHHBIH
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, 1.C. I'puropss, J{.H. KoBaneB. — DIJIeKTpOH. TEKCTOBBIE 1aHHbBIE. —
CraBpormnounb: CeBepo-KaBkazckuit ¢henepanbublii yauepcuter, 2020. — 228 ¢. —
2227-8397. — PexxuM nocTyma:

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

NHTepHET HCTOYHUKHU:

www.elementy.ru — caiit «37eMeHTBI 00JIBIION HAYKH. DHITMKIIOICIUS
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 «llomynspHas 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
OBIIEOEPA3OBATEJABHOM JUCIHUILINHBI

KoHTposb 1 oneHKa pe3ylbTaToB OCBOCHUS 00111€00pa30BaTEIbHON TUCIIUILIMHBI

pacKpbIBalOTCA 4epe3 AUCIHUILUTMHAPHBIE PE3yJIbTaThl, HANPABIECHHBIE HA (POPMUPOBAHUE

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

Martcpuaiia.

Ne

OK/MNK

Mogpaynb / Paspen [ Tema

Pe3synbTaT 06yueHusn

TunNbl OLLEHOYHbIX
meponpuATuii

OcHoBHOe cogepxxaHue

XUMHNYCCKHX 3JICMCHTOB U
Impuponaa XUMHUYECKOU CBSI3U

(hopMyIIbI COeMHEHHI B
COOTBETCTBUH CO CTETICHbIO
OKHCJICHUSI XUMHUYECKUX
3JIEMEHTOB, UCXOS U3
BAJIGHTHOCTH U
ANEKTPOOTPULIATEILHOCTH

1 Pa3nen 1. OcHOBBI ®opmyanpoBaTh 6a30BbIE
CTPOEHHSI BelllecTBa MOHSTHUS U 3aKOHBI XUMHU
1.1 [ OK 01 CtpoeHue aToMOB CocTaBisiTh XUMUYECKHUE 1. Tect «CTpoeHue aToMOB

XUMHUYECKUX DJIEMEHTOB U
MPHUPOIa XUMHUECKOMN
CBSI3W.

2. 3agaun Ha COCTaBIICHUE
XUMHYECKUAX POPMYIT
JIBYXaTOMHBIX COE€TMHEHUI
(oxcua0B, cynb(uIOB,
TMJPUJIOB U T.I1.)

3. 3agaHus Ha
MCIOJIb30BaHNE XUMUYECKOM
CUMBOJIMKHM ¥ Ha3BaHUM
COEIMHEHUH 110
HOMEHKJIaType
MEXIyHApOIHOTO COI03a
TEOPETHYECKOU U
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHHM IS
COCTaBIIEHUS] XUMHUYECKUX
(dhopMys TByXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(pUI0B, TUAPHUIOB U
T.I.) U APYTUX
HEOPTaHUYECKHUX
COEIMHEHUH OTJIEIbHBIX
KJIacCOB




OK/MNK

Mogynb / Paspgen [ Tema

Pe3ynbtat 06yueHus

Tunbl OLEHOYHbIX
meponpuATuii

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH U
tabmuna J[.1. MennenceBa

XapakTepu3oBaTh
XUMHUYECKUE PJICMEHTHI B
COOTBETCTBHUH C MX
MTOJIO’KEHUEM B
MePUOINYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB
.. MenneneeBa

1. Tect «MeTaminueckue /
HEMETaJJINYSCKHUE CBOMCTBA,
AJIEKTPOOTPUIATELHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
IIEPUOIUYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB
JI.1. MeHaeneeBa.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHEM aTOMOB
XAMHYECKHX JIEMEHTOB U
MEPUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB B UX
COE€IUHEHMH B COOTBETCTBUH
C HOJI0KEHUEM
[Iepuoanueckoit cucreme.

3. IlpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETHUECKHUE 3aJaHus Ha
XapaKTePHU3ALHIO
XHUMUYECKHUX DJIEMEHTOB:
«Mertaunyeckue /
HEMETAINIMYCCKUE CBONCTRA,
ANEKTPOOTPHUIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMUYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX
AJIIEKTPOHHBIM CTPOCHHEM H
MOJIO’KEHUEM B
MIEPUOJUYECKON CUCTEME
XAMHYECKHX DJICMEHTOB
JI.1. MenaeneeBa

Paznea 2. Xumunueckue
peakuun

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTpoJsbHas paGora
«CTpoeHue BemecTsa u
XHMHYecKHe Peakium»




OK/MNK

Mogynb / Paspgen [ Tema

Pe3ynbtat 06yueHus

Tunbl OLEHOYHbIX
meponpuATuii

2.1

OK 01
OK 04

THUIIBI XUMHUYECKUX PEaKLIMI

CocraBnarh peakuuu
COCIUHECHUS, PA3JIOKEHUS,
oOMeHa, 3aMelleHu,
OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakuuu

1. 3agaun Ha cocTaBieHUE
YpaBHEHUU pEaKIUid:

— COC/IMHECHUS, 3aMEIIICHNUS,
pasnokeHusi, 0OMeHa;

— OKUCITUTEIBHO-
BOCCTaHOBUTEIBHBIX
peaKkuuii ¢ UCI0JIb30BAHUEM
METO0/1a SJIEKTPOHHOTO
Oamanca.

2. 3a/1auu Ha pacyeT MacChl
BEIIECTBA WK 00BbEMaA
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYaCTBYIOIINX B PEAKITUU
BEILIECTB; pacU€ThI

Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB
pEeaKIyu, €ClId OJHO U3
BEILIECTB UMEET IMPHUMECH,

2.2

DNEeKTpOTUTHYECKAS
NIUCCOLMAINS Y UOHHBII
o0MeH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKINH
HOHHOI'0 0OMeHa ¢
y4acTUEM HEOPTaHUIECKUX
BEIIIECTB

1. 3amanus Ha cocTaBIICHHE
MOJIEKYJIIPHBIX U HOHHBIX
peakiuii C ydacTHEM KHUCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas pabota
"TUnel XUMHYECKUX
peakuuit”.

Pazpnen 3. Ctpoenue u
CBOICTBA HEOPraHUYECKHX
BellecTB

HccaenoBarsb cTpoeHue u
CBOMCTBA
HEOPraHu4ecKuX BelecTn

Kourpoabsnas padora
«CBolicTBa
HEOPraHN4YeCKUX BelecTB)»




OK/MNK

Mogynb / Paspgen [ Tema

Pe3ynbtat 06yueHus

Tunbl OLEHOYHbIX
meponpuATuii

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Knaccudunuposarsb
HEOPraHW4ecKHe BEIIeCTBa
B COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «HomeHnkiatypa u
Ha3BaHHME HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOPMYIIbI UITU
COCTaBJICHUE XUMUYECKOM
(bopMyIBI HCXOs U3
Ha3BaHMsI BEILLIECTBA 110
MEKTYHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajauu Ha pacuer
MacCoBOH 0711 (Macchl)
XUMHUYECKOTO dJIEMEHTa
(coenuHeHuUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aganus 1Mo
KJIaCCHU(UKALINH,
HOMEHKJIaType U
XUMHUYECKUM (hopMyiiaM
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. TlpakTH4ecKue 3alanus Ha
ONpeAeIeHNe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJA
XUMHUYECKOU CBS3H U THUTIA
KPUCTAITTUYECKON PEIIETKH.

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBa HCOPTaHNYCCKUX
BCIICCTB

YcraHaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XHUMUYECKUX CBOWMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPUCTAJUIMYECKON pEIETKH

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUM, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3a7aHusa Ha COCTaBJIEHUE
YPAaBHEHUH XUMUYECKHUX
peaKkuuii ¢ yyacTuem
HpOCTLIX U CIIOXKHBIX
HEOPraHUYECKHUX BEIECTB:
OKCHJIOB METAIIJIOB,
HEMETAIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHHI U
aM(pOTEPHBIX THAPOKCH/IOB,
HEOPraHUYECKUX COJIEH,




OK/MNK

Mogynb / Paspgen [ Tema

Pe3ynbtat 06yueHus

Tunbl OLEHOYHbIX
meponpuATuii

XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI
IIOJIy4EHUS.

3. IlpakTuK0-OpHUEeHTUPOBAH-
HbIE TEOPETUYECKHE 3aJaHUs
Ha CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKHUX BEILECTB.

3.3

OK 01

OK 02
OK 04

Nnentuduxarnuys
HEOPTaHMYECKUX BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIIUU
HeOpFaHI/IquKI/IX BCIICCTB

1. ITpakTHKo-
OpPUEHTUPOBAHHBIE 3a]IaHUS
10 COCTABJICHUIO
XUMUYECKUX PEAKLUH C
y4acTHEeM HeOpraHHuYeCcKuX
BEIIIECTB, UCIOIb3YEMBbIX JJIS
UX UACHTU(DHUKALNH.
2.JIaboparopnas paboTa:
“Unenruduxamnms
HEOpPraHUYECKUX BEIIECTB .

Pa3nea 4. Ctpoenue u
CBOIICTBA OPraHMYeCcKHX
BelIeCTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BellleCTB

KonTtpoJsbnas padora
«CTpoeHne U CBOMCTBA
OpPraHHYeCKHX BellecTB)

41

OK 01

Knaccudukanus, ctpoerue
¥ HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

Knaccugpunuposars
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3aganus Ha cocTaBiIeHHE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110
TPUBHUAIIBHON WIH
MEXIYHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIATYpE.

2. 3ajaHus HA COCTaBJIEHUE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocteiiel GopmMyIbl
OpraHMYECKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOIO
cocrtaga (B %).

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCcKux
COE€IUHEHUN

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHX CBOHCTB
OpPTraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3amaHus Ha cocTaBJICHUE
YpaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ yyacTuem
OpraHWYECKHUX BEIIECTB HA
OCHOBAaHHU UX COCTaBa U




OK/MNK

Mogynb / Paspgen [ Tema

Pe3ynbtat 06yueHus

Tunbl OLEHOYHbIX
meponpuATuii

CTPOCHHS.

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peaxkuil, IUTFOCTPUPYIOLTUX
XMMHUYECKHE CBOICTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKurii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEIIECTB PA3HbIX KJIACCOB.
3. PacuerHsble 3a1auu no
YpaBHEHUSM PEaKIUil C
y4acTUEM OPTaHUYECKUX
BEIIECTB.

4. JlaboparopHas paboTa
“IIpeBpamieHus
OpraHWYEeCKHUX BEIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpPTaHWYECKUX BEIIECTB, NX
3HaYEHUE U IPUMEHEHHE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
JIEATEIbHOCTH YeJIOBEKA.

Hccnenosars
KaueCTBEHHbIE PEAKIINU

OpTraHHUYCCKUX COE€IUHEHUI

OTACIBbHBIX KJIaCCOB

1.IIpakTuko-
OpPUEHTHPOBAHHbIE 3a/1aHUS
10 COCTaBJIEHUIO
XMMUYECKHUX peaKIii ¢
y4acTHEM OpPraHUYECKHUX
BEIIECTB, B T.4.
UCTIONB3YEMBIX JUIS UX
UACHTUPUKAIUHN B OBITY U
MIPOMBIIIJICHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanus
OpPraHNYECKUX COCTMHEHUN
OTAEIBHBIX KJIACCOB”.

Paznen 5. Kunernueckue u
TePMOAUHAMMYECKHUE
3aKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKHX
peakuuii

XapakTepu3oBaTh
BJIMSIHHE PA3JIHYHbBIX

(akTOpOB Ha paBHOBECHE

U CKOPOCTh XMMHUY€CKHX
peakuuii

OK 01
OK 02

CKOpOCTh XMMUYECKUX
peakuunii. XuMHU4eCcKoe
paBHOBeCHE

XapakTepru30BaTh BIUSHUAEC

KOHIEHTPALIHN
pearupyromux BeMeCcTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIUI

XapakTepu3oBaTh BIUSHUE

HU3MCHCHUSA KOHIICHTPpAlUU

[IpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHanu3 (pakTopos,
BIIUSIIOLINX HA U3MEHEHHE
CKOPOCTH XUMHUYECKOU
peakuuu. [IpakTuko-




Tunbl OLLeHOYHbIX

Ne | OK/MK Mogynb / Paspgen [ Tema Pe3ynbrat 06yueHus .
MeponpuUATUA
BEILIECTB, PEAKIIMH CPE/Ibl U |OPUEHTUPOBAHHBIEC 3aJaHUS
TEMIEpaTypbl Ha CMEIICHUE |Ha MPUMEHEHNE IPUHIIUIIA
xumuueckoro pasHoBecus |Jle-Illarense mns
HAXO0X/ICHUS HAIPaBIICHUS
CMEIIIeHUS PaBHOBECHS
XUMHUYECKOHN peakiuu 1
aHanu3 (paKkTopoB,
BIIMSAIONINX HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHS.
6 HccaenoBath HCTUHHBIE
Paznen 6. PacTBopbl PacTBOPHI € 32IaHHBIMUA
XapaKTepUCTUKAMU
6.1 | OK 01 Pasznnuath HCTUHHBIE 1. 3amaun Ha MPUTOTOBJICHUE
OK 02 [|IlonsiTue o pacTBOpax pacTBOpbI pacTBOPOB.
2. IIpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIC 3a/laHuUs Ha
JIMCTIEPCHBIC CUCTEMBI,
HCIIO0JIb3yEMbIE€ B OBITOBOU U
MPOU3BOJACTBEHHOMN
JIeSTeTLHOCTH YeJIOBEKa.
6.2 | OKO01 |HMccnenoBanue CBOWCTB UccnenoBats Gusnko- JlaGopartopHnast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOUCTBA “IIpuroroBnenue
HCTUHHBIX PACTBOPOB pacTBOpoB”

Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE COlepKaHue (ColepKaHNe MPUKJIATHOTO MOTYJIs)

7 Pazpea 7. OuenuBartp nociaeAcTBUA |3ammra Keica (¢ yueroM
Xumus B ObITY U OBITOBOI U Oynyiuei
NPOU3BOACTBEHHOMN NPOU3BOACTBEHHOM npogeccnoHaNbHOM
NAesiTeJIbHOCTH YeJl0BeKa  (1eiITeJIbHOCTH YeJI0BeKa ¢ |1esiTeJIbHOCTH)

MO3ULMH IKOJIOTHYECKOMN
0e3omacHoOCTH
OK 01  |Xumus B ObITY U OnenuBats nocneactsuss  |Keiic (¢ yuetom Oyaymeit
OK 02 |mpou3BOACTBEHHOU OBITOBOM U npodecCHOHANbHOM
OK 04 |mesATeIbHOCTH YeIOBeKa HPOM3BOICTBEHHOMN JIeATETbHOCTH ) 5
OK 07 NeITEILHOCTHY YEJIOBEKA C Bo3MOXHEIE TEMEI KEHCOB:

NO3UILIUHA DKOJIOTUYECKOU
0€e30MacHOCTH

1. IToreruienne KMUMara u
BBICBOOOXKIEHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. bynymue matepuansl s
aBHa-, MalluHO- U
puOOPOCTPOCHHUS.

3. HoBele maTepuansl ajist

COJIHEYHBIX OaTapei.




TUNbl OLEHOYHbIX
OK/NK Mogynb / Paspgen [ Tema Pe3ynbrat 06yueHus .
MeponpuUATUiA

4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX MTPENapaToB.

OCHOBHbIE HICTOYHUKH

1. Apo3nos, A. A. Xumus [DnekTpoHHbIN pecypc] : yueObHoe nocodbue ans CI1O / A.
A. Ipo3noB, M. B. JIpo3nmoBa. — DIEKTpOH. TEKCTOBBIE JaHHbIE. — (CapaToB :
Hayunass xuura, 2020. — 317 c¢. — 978-5-9758-1900-0. — Pexum nocryma:
http://www.iprbookshop.ru/87083.html

2. BaiitHep B.B. Xumus [DnekTpoHHblid pecypc] : yuebHoe nocobue / B.B. BaiiTHep,
E.A. HukoHeHKO. — DJIEKTPOH. TEKCTOBBIE JaHHble. — ExarepunOypr: Ypanbckuii
dbenepanpubii yHUBepcuter, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexum
noctymna: http://www.iprbookshop.ru/66217.html 3bCnoura;

JlonoaHNTEIbHbIE HCTOYHUKH:

1. Xumust [DnekTpoHHBIN pecypc]: yueOHoe mocobue /. — DIEeKTPOH. TEKCTOBBIE
naHHple. — BopoHex: BOpOHEXKCKHMH  TOCYJapCTBEHHBIM  apXUTEKTYpHO-
cTpoutenbHbId yHUBepcuTeT, DBC ACB, 2019. — 92 ¢. — 978-5-890040-579-1. —
Pexxum noctyna: http://www.iprbookshop.ru/59133.html 35C

2. Xumus [DnekTpoHHBIN pecypce] : yuebHoe nocobue / A.M. Jlanunenko [u ap.]. —
DNEKTPOH.

TEeKCTOBbIe fJaHHble. — HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIM
apXUTEKTYpHOCTpOUTENbHBIN yHUBepcuteT (Cubctpun), 2019. — 261 c. — 978-5-
7795-0775-2. — Pexum goctyna: http://www.iprbookshop.ru/68898.html 5bC

3. Mapmankun M.®. Xumus [DnekTpoHHbIA pecypc] : yuebHoe mocooue / M.D.
Mapmankun, WU.C. I'puropsn, .H. KoBaneB. — DIJeKTpOH. TEKCTOBBIE TaHHBIE. —
CraBpomnonb: CeBepo-KaBkasckuit (penepanbubiii yausepcutet, 2020. — 228 €. —
2227-8397. — PexuM nocTymna:

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

NHTEpHET NCTOYHUKH:

www.elementy.ru — caiit «3aeMeHTbI O0JIBIION HAYKH. DHIMKIIOIC TN
http://ru.wikipedia.org/wiki - Matepraer-aHIMKIONEANS testpilot.

http://www.nkj.ru — caiit xypnana «Hayka u )Ku3Hb.

http://www.znanie-sila.su — caiit xypHana «3HaHHE — CHJIaY.
http://technicamolodezhi.ru — caiit xyprana « TexHrKa — MOJOACIKUY.
http://www.popmech.ru — caiit xypHana «IlomyaspHas MeXaHUKa.

http://ihst.ru — caiit MuctutyTa nctopun xumun u texauku um. C.1. Basunosa PAH
(MUET PAH)

http://vivovoco.rsl.ru/VVV/JOURNAL/VV_VIET.HTM - caiit xypHaia «Bompocsl
UCTOpUU




XMUMHHU ¥ TEXHUKID).
http://naturalscience.ru — caiit «Xumusi. CpaBOYHHK €CTECTBEHHBIX HAYK».



