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1.ITacnopT pado4eii mporpaMMbl y4eOHOM IMCUMIINHBI

1.1.06a1acTh NpUuMeHeHUs1 padoyeil MPOrpaMmbl

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

Hcnonb3zoBanne paboveil mporpamMMbl  y4eOHOW  AMCIHUIUIMHBI B JOMOJHUTEIBHOM
npodeccroHanbHOM 00pa30BaHUU HE TPEAYCMOTPEHO.

1.2.MecTo y4eOHOM IJMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl
VY4yeOHast IUCIUIUIMHA SBJISACTCS JUCIUIUIMHOW 0O0Ieo0pa3oBaTeIbHON MOATOTOBKH, €6
OCBOEHHME MPOUCXoauT B 1-2 cemectpe.

1.3.lenu u 3axa4mn y4eOHOH AMCUMIVIMHBI — TPeOOBAHMS K pe3yibTaTaM OCBOEHMS
Y4eOHOM TUCUHMILIMHBI

Heab: @opMUpOBAHME y CTYIEHTOB IMPEICTABICHUS O XHUMUYECKOW COCTABJISIONIEH
€CTECTBEHHO-HAyYHOUW KapTUHBI MHpa KaK OCHOBBI MPUHSTUSA PEIICHUM B >KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALUSAX, OTBETCTBEHHOIO ITIOBEJICHUS B IPUPOIHOM Cpele.

3apaum:

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

2) pa3BUTh YMEHHUS COCTABISATH (OPMYJIbl HEOPTaHMYECKUX W OPTraHUYECKUX BEILECTB,
YpaBHEHUS XUMHUYECKUX PEAKIUN, OOBACHITH UX CMBICI, HWHTEPHPETUPOBATH PE3YJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKUX HSKCHEPUMEHTAIbHBIX
HCCIIEIOBAaHUM ¢ COOJIIoIcHHEeM TpaBWJl O€30MacHOro OOpallleHWss C BelIeCTBAMH 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 MTPOU3BOJACTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAHNUE 3HAYUMOCTH JOCTHXKEHUN XUMUYECKON HAYKH M TEXHOJIOTHH JIJIs
pa3BUTHUS COLIMATILHON U IPOU3BOACTBEHHOM cep.

Ocoboe 3HaueHWe MAUCIUIUIMHA HWMEEeT Mpu (HOPMHUPOBAHUM U PA3BUTHH OOIIMX
komrneTeHuui B coorseTcTBUM ¢ OI'OC:

OK 1. [lonumatp CymHOCTh U COLIMAJBHYIO 3HAUMMOCTH CBOEH Oyayiel mpodeccuu,
IIPOSIBJIATH K HEW YCTOMYMBBINA UHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JE€ATE€IbHOCTh, BHIOMPATh THUIIOBBIE METOJBI U
CIocoObI BBITTOJTHEHHUS MPO(PEeCCHOHATBHBIX 3aa4, OLIEHUBATh UX d(PHEKTUBHOCTH U KAYECTBO.

OK 3. [IpuHuMaTh peuieHus: B CTAaHAAPTHBIX U HECTAHAPTHBIX CUTYAlMsIX U HECTH 32 HUX
OTBETCTBEHHOCT.

OK 4. OcyumecTBisiTb MOUCK U HCIOJb30BaHUWE HWH(MOpMAIUU, HEOOXOIUMOMN s
3¢ ()EKTUBHOTO BBITTOHEHHS TTPO()ECCHOHATBHBIX 3a/1a4, MPO(PECCHOHATEHOTO W JIMYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnoms3oBaTh  WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIC  TEXHOJOTHU B
npodheccuoHaNbHOM e TETbHOCTH.

OK 6. CamMocToATenbHO ONpEeAeNATh 3a7aud Npo(EeCcCHOHATBLHOTO W JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCA  CaMOOOpa30BAaHHEM, OCO3HAHHO IUJIAHUPOBATh  IOBBILIICHUE



KBaJIM(DUKALIUH.

OK 7. OpueHTHpOBaTbCA B YCJIOBHUSX IOCTOSSHHOTO OOHOBJICHUSI TEXHOJOTUH B
npodeccuoHanbHOM eI TeIbHOCTH.

OK 8. OpranuzoBbiBaTh paboyee MecTO ¢ cOOJIOJIeHHEM TpeOOBaHUI OXpaHbl TPy.a,
POU3BOJICTBEHHOM CaHUTAPUU, NHPEKIIMOHHON U POTUBOIOKAPHOIN O€30MaCHOCTH.

OK 9. [IposIBIIATE HETEPIUMOCTD K KOPPYITLIHUOHHOMY ITOBEICHHUIO.

OK 10. Oprann3oBbIBaTh CBOK KH3Hb B COOTBETCTBUHM C COLMAJIBHO 3HAYMMBIMU
MPEACTABICHUSIMHU O 3I0POBOM 00pa3e >KU3HU, MOAJAECPKUBATH TOKHBIA YPOBEHb (PU3NUECKON
MOJIFOTOBJICHHOCTH, HEOOXOUMBIN I COIMAIBHOM U MPO(EeCCHOHATEHOM NeSTEIbHOCTH.

B pamkax nporpamMmbel y4eOHOM  JHCHMIUIMHBI  OCBAaWBAIOTCS  JUYHOCTHBIE,
MeETaIpeAMETHBIE U IPEIMETHBIE PE3YNIBTATHI C COOTBETCTBHH ¢ TpeOoBaHusIMu PI'OC cpegnero
o0111ero oOpa3oBaHusl.

[Inanupyemble pe3ysbTaThl OCBOCHUS JUCHUILIMHBI TMYHOCTHBIE (JIP), MeTanpenMeTHbIe
(MP), npeameTHsie 115t 6a3oBoro ypoBHs uzyuenus (I1P):

JIP 01 Poccuiickyto TpaKJaHCKYI0 MIAEHTUYHOCTh, IATPHUOTU3M, YBAXKEHUE K CBOEMY HApOAY,
YyBCTBA OTBETCTBEHHOCTH Iiepes PoxuHOM, ropnocTu 3a cBOM Kpaii, cBOX0 Poauny, npouuioe u
HACTOsAIEE MHOIOHAIMOHAIBHOTO Hapoja Poccuu, yBakeHHE IOCyIapCTBEHHBIX CHUMBOJIOB
(rep6, diar, rumMH)

JIP 02I'paX1aHCKyI0 IO3WLHI0 KAK AaKTUBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHICKOTO
o011ecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE MPaBa U 00s13aHHOCTH, YBaXKAIOLIETO 3aKOH U
MpaBOMOPSAIOK,  OOJANAIOMIEr0  YYBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJUIMOHHBIE HALIMOHAJIbHBIE M OOIIEYEIOBEYECKUE T'YMaHUCTHYECKUE U
JNEMOKPATHYECKNE IEHHOCTH.

JIP 03 T'otoBHOCTB K ciy:keHUIO OTEYECTBY, €TO 3AIIMTE.

JIP 04ChopMupoBaHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKM M OOILECTBEHHOW MPAaKTUKH, OCHOBAHHOIO HA JUAlOre KyJbTyp, a TakKxke
pa3ianyYHbIX (OpM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOEr0 MECTa B IMOJIMKYJIbTYPHOM
MHpE.

JIP 05CdhopMupoBaHHOCTh OCHOB CaMOpPa3BUTHS M CaMOBOCIHMTaHUS B COOTBETCTBUH C
oOIIeUeIOBEYECKUMHU [IEHHOCTSIMU M HUJACaJaMU TPaKJaHCKOro O0OIIEecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOATENbHOM, TBOPYECKON M OTBETCTBEHHOU JIEATETLHOCTH

JIP 06 TonepanTHOE CO3HAHWE W TIOBEJAEHUWE B TMOJUKYJIbTYPHOM MHpPE, TOTOBHOCTh U
CIOCOOHOCTB BECTHU IUAJIOT C IPYTHUMHU JIIOAbMH, TOCTUTaTh B HEM B3aUMOIIOHUMAaHMsI, HAXOAUTh
oOlue 1eau U COTPYAHUYATh JJIA UX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSITH MIEOJIOTUU
AKCTPEMHU3Ma, HAlIMOHATIN3MA, KCeHO()OOUH, TUCKPUMHUHALIMY 110 COLIMAIIbHBIM, PETUTHO3HBIM,
PacoBBIM, HAlIMOHAJBHBIM MPU3HAKAM U JPYTMM HETaTUBHBIM COI[UATBHBIM SIBICHHUSIM

JIP 07HaBbIKH COTPYJHUYECTBA CO CBEPCTHUKAMM, IE€THbMH MJIAAIIETO BO3pPACTa, B3POCIBIMU B
o0Opa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIe0BATENBCKON, MPOSKTHON U APYTHUX
BHUJIAX JIEATEIIBHOCTH

JIP O8HpaBcTBeHHOE CO3HaHME W TIOBEJIEHHE Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX
LIEHHOCTEN

JIP 09T oTOoBHOCTh M CHOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
MPOTSDKEHUH BCEH KU3HM; CO3HATENBHOE OTHOIIEHHE K HENPEPBIBHOMY OOpA30BAHMIO Kak
YCJIOBHIO YCIICTITHOM MPOo(eCCHOHATBFHON U 00IIECTBEHHOU IEATeIbHOCTH

JIP 10DcTeTnyeckoe OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO



TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHUIA

JIP 111lpunstTie W peanu3alMio ILEHHOCTEH 370pOBOTO M 0Oe30macHOro ooOpasza KU3HH,
norpeOHOCTM B (U3MUECKOM  CaMOCOBEPIICHCTBOBAHWM,  3aHITHSIX  CHOPTHUBHO-
037I0POBUTEIBHOM JEATENBHOCTBIO, HEMIPUSATHE BPEAHBIX MPUBBIYEK: KYpPeHUs, YIOTPEOICHUS
aJIKOr0Jisl, HAPKOTHKOB

JIP 12bepexxHoe, OTBETCTBEHHOE€ M KOMIIETEHTHOE OTHOILIEHHWE K (u3nyeckomy u
MICUXOJIOTUYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JIPYTUX JIIOJEH, YMEHHUE OKa3bIBaTh
MEPBYIO TOMOILb

JIP 130Oco3uanubIil BEIOOp Oymymiei mpodeccrr M BO3MOXKHOCTEH peain3aiiui COOCTBEHHBIX
’KU3HEHHBIX TUIAHOB; OTHOIICHHE K TMPO(PECCHOHATBHON MAESITETbHOCTH KaK BO3MOXKHOCTU
y4acTusi B PEHICHUH JHUYHBIX, OOIIECTBEHHBIX, TOCYJApCTBEHHBIX, OOIIECHAIIMOHATBHBIX
npobJiem

JIP 14ChopMUpPOBAHHOCTH JKOJIOTHYECKOTO MBIIUJICHUS, MOHUMAHUS BJIUSHUS COLMAIBHO-
HPKOHOMUYECKUX IMPOLIECCOB HA COCTOSHUE NMPUPOIAHON M COLMAJIbBHOM cpenbl; mpuoOpeTeHne
OIBITA HKOJIOrO-HAIIPABIEHHOM ESTEIBHOCTH

JIP 150TBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO IPUHATHUS
LIEHHOCTEW CEMENHOM KU3HU

MP 01 CamocrosiTenbHO (OpMYIUPOBATh M aKTyalIM3UPOBaTh MpPOOJIEMy, pacCMAaTpUBaTh €€
BCECTOPOHHE;

MP 02 VYcraHaBiuBarh CYIIECTBEHHBI IPU3HAK WM OCHOBAaHUSA [UIl CPaBHEHUS,
Kiaccupukanuu U 0000IIeHHUS;

MP 03 Onpenensats nenu AeaTeIbHOCTH, 3aaBaTh NapaAMETPbl U KPUTEPUU UX TOCTHKEHUS;
MP 04 BbIABAATE 3aKOHOMEPHOCTH ¥ TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX;

MP 05 BHOCUTH KOPPEKTUBBI B AECATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETSAM,
OLICHUBATh PUCKHU MOCIIECTBUN J€ATEIbHOCTH;

MP 06 BrnaneTs HaBbIKaMH y4€OHO-UCCIIEA0BATEIBCKONM U MPOESKTHOM JIeSITEIbHOCTH, HABBIKAMU
paspernieHus: mpooiem;

MP 07 CnocoOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIIeHUs
MIPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOA0B MO3HAHUS;

MP 08 OBnanenve BuamMu ACSITENBHOCTH 10 NOJYYEHHIO HOBOIO 3HAHMSI, €I0 MHTEPIIPETALIUY,
peoOpa30BaHUIO U IPUMEHEHUIO B Pa3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIE PU CO3JaHUU
y4€OHBIX U COLMAIbHBIX TPOEKTOB;

MP 09 ®opmupoBaHHWE HAy4YHOI'O THIA MBILUIEHUS, BJIAJICHUE HAyYHOW TEPMHUHOJOTHUEH,
KJIFOUEBBIMU MOHATUSMU U METOAAMMU;

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

MP 11 BbIsSIBASTP NPUUYMHHO-CIEICTBEHHBIE CBS3UM M aKTyaJIM3UPOBaTh 3a7ady, BbIIBUIATh
TUIOTE3y €€ pEIIeHMs, HAaXOIUTh AapryMEeHTbl IJIsi JI0Ka3aTelIbCcTBAa CBOUX YTBEPXKICHUU,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

MP 12 AnHanu3upoBaTh MOJYyYEHHBIE B XOJI€ PEIICHHS 3a/laud Pe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

MP 13 [/laBaTh O1leHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

MP 14 Bnanerp HaBbIKaMH TOJydyeHUS HMH(POpPMAIMM M3 HMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATENIbHO OCYLIECTBJISATh IOMCK, aHajiu3, CHUCTEMATHU3alMI0 W HHTEPIPETALMIO
uH(GOPMaLIMU PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;



MP 15 Co3nmaBath TEKCTHl B pa3iMyYHBIX (popMaTax C y4yeToOM Ha3zHadeHHs WHPOpMalUU U
IEJIEBOM ayUTOPUH, BEIOUpasi ONTUMAIbHYIO (POpMY IIPEICTABICHUS U BU3yallU3alliy;

MP 16 OuienuBaTh JOCTOBEPHOCTD, JETUTUMHOCTh MH(POPMAIIUHU, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

MP 17 Hcnonw3oBaTh cpeacTBa WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHM B
pEIICHNN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 3aJad C COOJI0JIEHuEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypCcOCOepeKeHNs, TPAaBOBbIX U
ATUYECKUX HOPM, HOpM HH(DOPMAITMOHHOU 0€301TaCHOCTH;

MP 18 Bnanmerp HaBbIKaMU paclio3HaBaHUS W 3alIuThl WHGOpMANWH, WHHOPMAIMOHHON
0€30MacCHOCTH JTMYHOCTH.

I[P 01  CdopMHUpOBaHHOCTH  NPEACTABICHHA: O  XHUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUHM B T[IO3HAHWM SIBIICHUM TPUPOIBI, B
(hOpMUPOBAHUM MBIIUICHUS W KYJbTYPbl JUYHOCTH, €€ (PYHKIMOHAJIBHOW TPaMOTHOCTH,
HEO0OXOMMOM JIJIsl peIIeHUs MPAKTUYECKHUX 3a/1a4 U HKOJIOTHYECKH 000OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOIHOU CpEE;

IIP 02 BnageHue cuUCTEMON XMMHUYECKHX 3HAHUM, KOTOpPAsl BKIIIOYAET: OCHOBOIOJATAOIINE
MOHATHUS (XUMHUCCKUH DJIEMEHT, aTOM, 3JICKTPOHHAss 000JI04Ka aroma, S-, p-, d-3JIeKTpOHHbBIC
opOuTany aroMoOB, HOH, MOJIEKYJia, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIAPHBII 00beM, YTIIEPOIHBIN CKEJET,
(GyHKIMOHATBHAS TPYIINA, PaJuKai, U30MEpHUsi, U30MEPbl, TOMOJOTUYECKUIN Psijl, TOMOJOTH,
YTIEBOAOPO/Abl, KHUCIOPOA- W a30TCOAEpXkAIIME COCAUHEHUS, OMOJIOTMYECKH aKTHBHbBIC
BemecTsa  (YriaeBoAbl, JKHUpbI, O€JIKW), MOHOMEpP, IMOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS, KPUCTAUINYECKAS PEIIETKA, TUMBl XUMHUYECKUX PEaKINN
(OKMCIHUTEbHO-BOCCTAHOBUTENbHBIE, 3K30-U SHIOTEPMHUYECKHE, PEaKMd MOHHOrO OOMEHa),
pPacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, AJIEKTPOJIUTHYECKAST TUCCOLUMALNS, OKHCIHTEIND,
BOCCTAaHOBUTENh, CKOPOCTh XUMUUECKOM pEaKIK, XUMHUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHs opraHuyeckux BemectB A.M. bytiepoBa, Tteopus
AJICKTPOJUTUYECKOW JHcconManuu, Tnepuoanyeckui 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHUsI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMHH, (HAKTOIOTHUYECKUE
CBEJICHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHWH W OE30MaCHOM HCIIOJIb30BAHUM BAKHEUIIINX
HEOPTaHWYECKUX U OPTAaHMYECKUX BEIIECTB B ObITY U MPAKTUYECKON JEATEIHHOCTH YEJIOBEKA;
I[P 03 CdopmMupoBaHHOCTh YMEHUW BBIABISATH XapaKTepHBIC TPU3HAKA W B3aUMOCBS3b
W3YYECHHBIX TOHSATHM, MPUMEHATh COOTBETCTBYIOIIME IOHSATHUS IPU OIKMCAHWUA CTPOEHUS HU
CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB U X MPEBPAILICHUI; BBISBISATh B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C TOHSATUSIMA M TMPEACTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX
MPEJIMETOB;

ITP 04 ChopMupoBaHHOCTH YMEHHUI HCIOJIb30BaTh HAMMEHOBAHMS XUMHUYECKUX COCAMHEHUMN
MEXAYHApPOJHOTO COI03a TEOPETHYECKOW M MPUKIAJIHOW XUMUM W TPUBUAJIBHBIE HA3BaHUS
BKHEUIMX BEIECTB (3TUJIEH, alleTUJICH, TTIMLEPUH, (PeHOI, POpMabIETH I, YKCYCHAs KUCIIOTA,
[JIMIUH, YTapHbI Ta3, YIJIEKUCIbIA Ta3, aMMHaK, TalleHas W3BECTb, HErauieHas HW3BECTb,
MUATHEBAs COJla U JIPYTUX), COCTABIATH (POPMYIIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIECTB,
YpaBHEHUS XUMHUYECKUX PEAKIUH, OOBSCHATh HMX CMBICH, TOJATBEPKAATh XapaKTepPHBIC
XMMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMHU U 3AMUCIMU YPABHEHUM
XUMHUYECKUX PEAKIIUM;

1P 05 ChopMHUpOBaHHOCTP yMEHHUH YCTAHABIMBATh MPHUHAJICKHOCTh H3YYECHHBIX



HEOPraHWYECKHUX U OPraHMYECKUX BEIIECTB K ONPEIEIECHHBIM KJlaccaM U IpynnaM COeIMHEHUM,
XapaKTEpHU30BaTh UX COCTAaB M BAKHEHIIME CBOWCTBA; ONPEIECIATh BUJBI XUMUYECKHUX CBS3EH
(KOBaJICHTHAsi, MOHHAs, METAJUIMYECKas, BOAOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK
BEIIECTB; KIACCU(ULIMPOBATh XUMUUECKHUE PEAKIUH;

IIP 06 BnageHne OCHOBHBIMH METOZAaMHU HAyYHOT'O ITO3HAHMSI BELIECTB U XUMUYECKUX SIBJICHUI
(HabnrofeHue, N3MEpPEHNe, IKCIIEPUMEHT, MOJCIIUPOBAHUE);

I[IP 07 CdopMupoBaHHOCTb YMEHUH MPOBOAUTH PACUETHI MO XUMHYECKHM (popMysiaM HU
YpaBHEHHUAM  XUMHUYECKHMX  pEakuuid C  HUCHOJb30BaHUEM  (U3UYECKUX  BEJIUYUH,
XapaKTEPU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBL: MaccChl, 00bemMa (HOpMalbHbIE
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIOJIb30BaTh CUCTEMHBbIE XMMHUYECKHE 3HAHUS IS
MPUHATUS PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEUIECTBAMHU U HX
MIPUMEHEHUEM;

I[P 08 CdhopMuUpOBAHHOCTh YMEHHUI IUITAHUPOBATh U BBINOJHATH XUMUYECKUNA HKCIIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BELIECTB IPU HArPEBaHUM, MOJYUEHUE STUICHA U U3YYEHHE €ro
CBOMCTB, KQUECTBEHHBIC PEAKIIMM Ha aJbJAETU/BI, KpaXMall, YKCYCHYIO KHCIIOTY; JE€HATypaLus
O€NKOB IpHM HArpeBaHUU, I[BETHBIC PEAKIMM OEIKOB; MPOBOJIUTH PEAKIMM HMOHHOIO OOMEHa,
OTIpE/EIATh CpeAy BOJHBIX PAacTBOPOB, Kaue€CTBEHHBbIE peaklUU Ha Cyib(aT-, KapOOHaT- U
XJIOPDU/I-aHUOHBI, HA KaTUOH aMMOHMS; pPEIIAaTh 3KCIEPUMEHTAIBHBIE 3aJadd [0 TeMaM
"Meramubl" u "Hemertamnsl") B COOTBETCTBHM C TMpaBUJaMU TEXHUKH O€30MACHOCTU TIPH
oOpallleHuu ¢ BellecTBaMH U J1a0OpaTOPHBIM O0OPYAOBAHUEM; HPEICTABIATh PE3YJbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucHh ypaBHEHUH COOTBETCTBYIOLIMX pPEAKUUN U
(opMyIupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

I[P 09 CdhopmMupoBaHHOCTh YMEHUS aHATTM3UPOBATH XUMUYECKYIO HH(POPMALUIO, TOTYyYaeMYIO
U3 pa3HbIX UICTOYHUKOB (CpPeICTB MaccoBOW MH(popMmaluu, ceTb IHTEpHET U apyrue);

I[P 10 CdopmMupoBaHHOCTh YMEHUW COONIOAATH MPABHIIA SKOJOTUYECKH I€J1eCO00pPa3HOIo
MOBEJEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJISAX COXPAHEHHUS CBOETro 370pOBbI U
OKpPYXaroIllel NMPUPOIHON CPEAbl; YUUTHIBATh OMACHOCTh BO3JACHCTBHS Ha KUBbIE OpraHU3MBbI
ONpENEICHHBIX  BEIIECTB, IIOHMMAas CMBICI  IIOKAa3aTeNsl NPEAEIbHOM  JOIyCTUMOM
KOHLIEHTpaLWy;

ITP 11 JInst oOyyarommxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: CHOPMUPOBAHHOCTD
YMEHHsSI TPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHUS BEIIECTB H
XUMHUYECKUX SBJICHUH;

[1P 12 J]ns cnemnbix U c1aboBUAAIINX 00yUdaromuxcsi: ChOpMUPOBAHHOCTh YMEHUS UCIIOJIb30BATh
penbedHO ToUeuHyto cuctemy o0o3HaueHuid JI. bpaitns muist 3anucu XuMu4eckux GopMyiL.

1.4. PexoMeHayeMoe KOJIM4YECTBO YaCOB HA OCBOCHHE padoyeid MporpaMmmbl yueOHo
AUCHHUTILIMHBI:
MaKcUMalbHOU yueOHOM Harpy3ku oOyuatomierocs 116 yacos, B TOM 4ucie:
00s13aTeJIbHOM ayIUTOPHOU yueOHOM Harpy3ku oOyyatroiierocs /8 4acos;
CaMOCTOSTENIbHOM paboThl 0OyJaromerocs 3 8 4acos.



2. CTPYKTYPA M COJIEP)KAHUE OBIIEOBPA3OBATEJBHOM JUCIHUILINHBI

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 njian u coaep:xkanue Jucuuiuiuabl 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
Yyacos KomneTeHuuun
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
npu
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
MeHgpeneesa NPOCTbIX N CIOXHbIX BELLECTB B COOTBETCTBUM C MNOJIOKEHUEM XMMUYECKOTO 3/1€MEHTA B
MNepuogmueckon cucrteme. MMpoBO33pEHUYECKOE M HaydyHoe 3HauyeHue lMepnoanyeckoro
3akoHa [.U. MeHgeneesa. NporHosbl [.N. Mengeneesa. OTKpbITUE HOBbIX XMMUYECKUX
3/1eMEHTOB.
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3aZaHMI Ha XapaKTepmnsaLumio
XMMUYECKUX 31IeMeHTOoB «MeTannmyeckme / HemeTanandeckne CBOMCTBA,
3NEeKTPOOTPMULATENBbHOCTb XMMUYECKUX 3/1IEMEHTOB B COOTBETCTBUE C MX 3/IEKTPOHHbIM
CTPOEHMEM U NONONKEHNEM B NEPUOANYECKON CUCTEME XMMUYECKUX anemeHToB [.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 03

JIP 14,
MP 01,
MP 11,

Paspen 3.

CtpoeHue n CBOMCTBA HeopraHU4eCKux 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 OoATOTOBUTH KOHCIICKT

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 XUMUYECKUX pPeaKkUMit C yyaCTMemM 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)

Camocmosmenvras 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'IpaKTquCKoe 3aHATUeE. ((le'eHTVId)VIKaLI,VIFI HeopraHMN4YeCKnx Belecre».

PeweHune IKCNEPUMEHTA/IbHbIX 3a4ad4 N0 XMMUYECKUM CBOMCTBAM MeETaN/N0B MU
HEeMETaNN10B, N0 PaCno3HaBaHUIO U NONTYHEHUIO COGAMHGHMVI MEeTann0B N HEMETAI/I0B.
MAEHTMCI)VIKHLI,VIFI HeopraHn4yeckux sewects C UCNoJIb30BaHNEM UX d)VI3VIKO-XMMW-IeCKVIX
CBOl;'iCTB, XapPaKTEPHbIX KAYE€CTBEHHbIX peaKLl,VIVI. KayecTBeHHble peaKLunn Ha Cyl'lb(baT-,
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 03

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 ¢eHosbl, 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 08




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 OpraHMYyeckon XvMmuu B pelleHun npobnem sHepreTnyeckol 6Hes3onacHOCTH, B
Pa3sBUTUN MeAMLUMHbI, CO34aHUM HOBbIX MaTepManoB, HOBbIX WMCTOYHUKOB 3SHEPrUM
(anbTepHaTUBHbIE UCTOYHUKM 3HEpPrumn). ONacHOCTb BO3AENCTBMA HA XMBble OPraHU3mbl
OpraHUYeCcKUX BelLeCcTB OTAeNbHbIX KaaccoB (yrnesogopoAbl, CcnupTbl, $eHobI,
XN0pOpraHMYeckne npousBoAHbIe, anbAernabl U Ap.), CMbICA MOKa3aTens npenenbHo
AONYCTUMOW KOHLEHTPaLUM.

Na6opaTopHble 3aHATUA

NabopaTtopHan paborta: “UaeHTUdUKaLMA OPraHNYECKMUX COeANHEHMUIN OTAENbHbIX Knaccos”

NaeHTUdMKauMA OpraHUYECKUX COeAMHEHUIA OTAENbHbIX KaccoB (Ha npumepe

1IP 04
JIP 14,
MP 01,

MP 11
OKO01
OK 02
OK 08




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
nosepxHoctTn. Tennosble 3PPeKTbl XMMWUYECKUX peakuui. IK30-U 3IHAOTEPMUYECKME,
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)aI-(TOpOB, BANAKOLWNX Ha CMeLLeHNnE XMMNYECKOIro paBHOBECHUA.




Konmponvusie pabomwi (He npedycmompero)

Camocmosmenvuasn paboma obyuarowuxcs: (He npedycCmMompeHo)

Paspen 6. PacTeopbl
Tema 6.1. OCHOBHOe copgep)KaHue JIP 14,
MoHaTtne o TeopeTtnueckoe obyyeHue MP 01,
pacTBopax PacTBopeHMe KaK GU3IMKO-XMMMYECKUA npouecc. PactBopbl. Cnocobbl npuroToBaeHuA MP 11,
pacTBopoB. PacTBOpMMOCTb. MaccoBas A0/1a pacTBOPEHHOro BelecTsa. CMbICn NoKasaTens Oko1
npeaenbHO AONYCTUMOW KOHUEHTPALUMM U ero UCMNoNb30BaHUE B OL,EHKE 3KOI0TMYEeCcKom OK 02
6e3onacHocTy. OK 08
MpaBWia 3KOJIOrMYECKHM LiesiecoobpasHoro noseaeHus B 6bITy U TPYAOBOKN AeATENIbHOCTM B
LEeNAX COXPaHEHWs CBOEro 340POBbA WM OKpPy)KaloWweh NPUpPoAHOM cpedbl; OMacCHOCTb
BO34,eMCTBMA Ha KMBble OPraHM3Mbl OnpeaeeHHbIX BELLECTB.
PelueHne NpPaKkTUKO-OPUEHTUPOBAHHbIX PACYETHbIX 3343aHUIN HA PACTBOPbI, UCNO/Ib3yeMble
B ObITOBOM M NPOUN3BOACTBEHHOMN AEATE/IBHOCTU YE/I0OBEKA.
Konmponvusie pabomwi (He npedycmompero)
Camocmosmenvuasn paboma o6y4aowuxca:
Jlomaiiauii KOHCTIeKT Ha TeMy: COXpaHEHHUsI CBOETO 3/I0POBbS M OKPYKAIOIIEH
MIPUPOIAHOMN CPENBI.
Tema 6.2. OCHOBHOE copepiKaHue JIP 14,
Viccneposanne Na6opaTopHble 3aHATMA MP 01,
CBOWCTB pacTBOPOB MP 11,
OKO01
NabopaTtopHan paboTa «[puroToBaeHne pacTBOPOBY.
MpurotoBneHne pacTBOPOB 3afaHHOW (MaccoBoW, %) KOHUEHTpauuu (C npakTUKO- OK 02
OK 08

OPMEHTUPOBAHHBIMW BONPOCAMM) U onpeaeneHne cpeabl BOAHbIX PacTBOPOB.
PeleHune 33434 Ha NPUTrOTOBAEHME PACTBOPOB.

Koumponvusie pabomet (e npedycmompeno)

Camocmosmenvras paboma 00y4aouuxcst

Kouncnexm wna tembr: PactBopsl BOKpyr Hac. Boja Kak peareHT M Kak Cpeja Julsi XMMHYECKOTO
nporiecca. Tumsl pactBopoB. JXKusHb u gesrensHOcTs C. AppeHnyca. Bkiag 0TeuecTBEeHHBIX YUEHBIX
B Pa3BUTHE TEOPHHU JEKTPOIUTHUECCKOHN AUCCOLUAIINN




MpodeccnoHanbHO-OPUEHTUPOBAHHOE coaepKaHue (coaepikaHme NPUKNagHOro moayna)

Paspen 7. Xumusa B 6bITY U NPOU3BOACTBEHHOM AEATENIbHOCTU YeNoBeKa 4 JIP 14,
Tema 7.1.Xvumusa B (OcHOBHOE copepiKaHue ﬁg (1)}’
GbiTy 1 TeopeTuueckoe obyueHue 2 OK 01 ’
TpomBoACTBeHHO HoBelilime [OCTUNKEHUA XMMMUYECKOM HAYKU U XMMMYECKOW TEXHOMOrMU. Posib Xumun B OK 02
v ACATENBHOCTU obecneyeHMN 3KONOrMYECKOW, SHEepreTMYecKonm M nuweBon 6e30MmacHOCTM, PasBUTUU
Henoseka MeauuMHbl. MpaBuia NOMCKa W aHaAM3a XMMMYECKOW MHOOPMAUMKM M3 Pas/IUYHbIX 2 OK 03

MCTOYHWMKOB (Hay4YHas M y4yebHO-Hay4YHas anTepaTypa, CpescTBa MaccoBoi MHGoOpMaLUK, OK 08

ceTb MIHTepHerT).

MpaKTuyeckmne 3aHATUA

MOMCK M aHaNM3 KeMcoB O MPUMEHEHUN XUMUYECKUX BELLECTB U TEXHO/IOTUIA C y4eToM 2

byaywen npodeccMoHanbHOM AeATeNbHOCTM MO TeMaM:  BaXKHellwwue CTpPouTesibHble

MaTepuanbl, KOHCTPYKUMOHHbIE MaTepuanbl, KPacku, CTEKNO, KepaMuKa, maTepuanbl Ans

3N1EKTPOHUKN, HAHOMaTepPUabl, TEKCTU/IbHbIE BOJIOKHA, UCTOYHUKMN SHEPTUM, OPraHUYecKue

N MUHepanbHble ya0bpeHns, NekapcTBEHHbIE BelecTBa, 6bIToBas XMmus.

3awmTa: [lNpeactaBneHMe pe3ynbTaTOB peleHUa KelucoB B GopmMe MUHM-AOKNA[a C

npeseHTauunemn

Camocmosmenvuasn paboma o6y4arouwuxcs 4

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

Ha IPOU3BOJICTBE.

MpomerKyTouHan aTTecTayuma No AMcuunamHe (3auer c oueHKoMn)

Bcero 78 38

JnsxapakTepUCTHKIYPOBHIOCBOECHUAYY€OHOrOMaTepHaIalCIIONb3yI0TCACIEAYIONUe 0003HaAYSHNUS:
1. —o3HaKOMUTENHHBIN (Y3HaBaHUE paHEe N3YYEHHBIX OOBEKTOB, CBOMCTB);
2. —penpOAYKTUBHBIH (BBIOIHEHUE JESTENBHOCTH 10 00pa3ily, MHCTPYKLUH WM O PYKOBOACTBOM);
3. —IIPOAYKTUBHBIN(TNIAHUPOBAHUE U CAMOCTOSTENILHOE BBITIOJIHEHHE AEATEIILHOCTH, PelIeHUe MPOOIeMHBIX 3a1a4)




3. YCJOBUSA PEAJIM3AIIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHON
JANCIHUTIJIINH
3.1. TpeboBanuss K MHUHUMAJIBLHOMY MAaTePHAJIbHO-TEXHHYECKOMY
odecre4eHnIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPEOYEeT HATUYUS:
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 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 [Tocyna:
e brokchl
e bropeTka npsmasi ¢ KpaHOM WJIA OJMBOM BMECTUMOCTBIO 10 mit, 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 Epiiu 111 MOKU KOJO ¥ MpoOUPOK

e Kancynaropka

e Kapanaammu 1o cTekity

e Kpucramnuzarop

e Ho>xHUIIBI

e [Tanouku rpaduToBbIe

e TpyOKu pe3nHOBBIE 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

¢ XUMHUYECKHE PEAKTHBBI (KOJMYECTBO B 3aBUCHMOCTH OT YHWCIa TPy,
YeJIOBEK).

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

3.2. MupopmanuoHHOe oOecnedeHNe peau3auu NporpaMmMbl

Ilepeyenb pexomeHayemMbIX Yy4eOHbIX u3gaHuil, WHTepHET-pecypcoB,
AOMOJTHUTEIbHOM JTUTEPATYPbI
OCHOBHbIEC UCTOYHUKH:

1. Apo3nos, A. A. Xumus [IneKTpoHHBIN pecypc] : yuebnoe mocodue ais CI1O / A.
A. Ipo3znos, 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 3bCnoura;
JloTIOTHUTEThbHBIE HCTOYHUKH:
1. Xumus [DnekTpoHHBIN pecypc]: yuebHoe mocodue /. — DIEKTPOH. TEKCTOBbIE




naHHble. — BopoHex: BopoHEKCKUI roCcy1apCTBEHHBI 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: HoBocuOMpCkuii rocy1apCcTBEHHBIH
apXUTEKTYpPHOCTpOUTENbHBIN YHUBepcuTeT (Cubctpun), 2019. — 261 ¢. — 978-5-
7795-0775-2. — Pexum gocryna: http://www.iprbookshop.ru/68898.html 5bC

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

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

HNHTEpHET NCTOUYHUKHU:

www.elementy.ru — caiit «3JeMeHTbI OOJIBIION HAYKH. DHIUKIIOTICTUS
http://ru.wikipedia.org/wiki - Uareprer-sHInKIoneaus 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 xypHana «Bompochkr
UCTOPHH

XUMUHU U TEXHUKW.

http://naturalscience.ru  — caiit «Xumusi. CHpaBOYHUK ECTECTBEHHBIX 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/MNK

Mogpaynb / Paspen [ Tema

Pe3ynbTaT 06yyeHusn

TunNbl OLLEHOYHbIX
meponpuATuii

OcHoBHOe cogepxxaHue

XUMHNYCCKHX 3JICMCHTOB U
Impuponaa XHUMHUYECKOU CBSI3HU

(hopMyIIbI COeMHEHHI B
COOTBETCTBUU CO CTETIEHbIO
OKUCJICHUS XUMHYECKUX
3JIEMEHTOB, UCXOS U3
BAJIGHTHOCTH U
ANEKTPOOTPULIATEILHOCTH

1 Paznen 1. OcHoBBI ®opmyanpoBaTh 6a30BbIE
CTPOEHHUS BellecTBa MOHSTHUS U 3aKOHBI XUMHU
1.1 [ OK 01 CtpoeHue aToMOB CocTaBisATh XUMHUYECKHE 1. Tect «CTpoeHHe aTOMOB

XUMHUYECKUX JIEMEHTOB U
MPHUPOIa XUMHUECKON
CBSI3UY.

2. 3agaun Ha COCTaBIICHUE
XUMHYECKUX POPMYIT
JIBYXaTOMHBIX COCTMHEHUI
(oxcuaoB, CynbhHUIOB,
THAPUIOB U T.I1.)

3. 3agaHus Ha
UCIOJIb30BaHNE XUMUYECKOM
CUMBOJIMKH Y HAa3BaHUU
COEMHEHHH 110
HOMEHKJIaType
MEXIyHapOJHOTO COI03a
TEOPETUYECKON 1
MPUKIAIHON XUMUU U
TPUBUAIBHBIX HA3BaHHM IS
COCTaBJICHHS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COEIMHEHHH (OKCHJIOB,
Cynb()uI0B, THAPUIIOB U
T.I.) U APYTUX
HEOPTaHHYECKUX
COEMHEHHI OTIIEbHBIX
KJIACCOB




OK/MNK

Mogpgynb / Paspen [ Tema

Pe3ynbrat 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 «Metammuyeckue /
HEMETAIUIMYECKUE CBOMCTBA,
AJIEKTPOOTPUIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOJKCHUEM B
IIEPUOIUYECKON CUCTEME
XAUMHYECKHUX DJICMEHTOB
.. MennaeneeBay.

2. ITpakTryeckue 3aanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XAMHYECKHX DJICMCHTOB U
MIEPUOIUYECKUM
N3MCHEHHEM CBOICTB
XHUMHYECKHX DJIEMEHTOB U HUX
COSJIMHEHHI B COOTBETCTBUH
C TIOJIOKEHUEM
IIepunonnueckoii cucreme.

3. IlpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
XapaKTepU3aLuIo
XAMUYECKHUX DJIEMEHTOB:
«MeTamnuueckue /
HEMETAINIMYCCKUE CBOMCTBA,
AIEKTPOOTPULIATENBHOCTD U
CPOJCTBO K 3JEKTPOHY
XAMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM H
ITOJIOJKEHUEM B
[IEPUOJUYECKON CUCTEME
XAMHYECKHUX DJICMEHTOB
.. MenneneeBay

Paznea 2. Xumunueckue
peakuun

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoJsbHnas paGora
«CTpoeHne BemecTBa u
XHMHYecKHe Peakium)




OK/MNK

Mogpgynb / Paspen [ Tema

Pe3ynbrat 06yueHus

Tunbl OLEHOYHbIX
meponpuATuii

2.1

OK 01
OK 04

THUIIBI XUMHUYECKUX PEaKLIMI

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

1. 3aaun Ha cocTaBJICHUE
YpaBHEHUU pEaKIUid:

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

— OKUCIIUTEIBHO-
BOCCTaHOBUTEIbHBIX
peaKkuuii ¢ UCII0JIb30BAHUEM
MeTOo/a 3JIEKTPOHHOTO
OaJaHca.

2. 3aauu Ha pacyeT Macchl
BEILIECTBA WK 00BbEMaA
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYaCTBYIOIINX B PEAKITUU
BELIECTB; PACUYETHI

Macchl (00bEMa, KOJTMIeCTBA
BEIIECTBA) MPOAYKTOB
peaKIyu, eClId OJHO U3
BEIIIECTB UMEET IPUMECH;

2.2

DNEeKTpOTUTHYECKAS
NIUCCOLMAINS Y UOHHBII
o0MeH

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

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJIIPHBIX U MOHHBIX
peaKkLuil C ydacTHEM KUCIIOT,
OCHOBaHUI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas pabota
"TUnel XUMHYECKUX
peakuuii”.

Pazpnen 3. Ctpoenue u
CBOICTBA HEOPraHUYECKHX
BellecTB

HccaenoBarsb cTpoeHue u
CBOMCTBA
HEOPraHu4ecKuX BelecTn

KourpoasHnas padora
«CBolicTBa
HEOPraHN4YeCKUX BellecTB)




OK/MNK

Mogpgynb / Paspen [ Tema

Pe3ynbrat 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
Ha3BaHHE HEOPTaHUUECKUX
BELIECTB UCXO/I U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMHUYECKON
(bopMyIIBI HCXOS U3
Ha3BaHUs BEILIECTBA 110
MEKTYHApOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3a/auu Ha pacuer
MaccoBOH 70711 (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aganHus 1Mo
KJIAaCCU(UKALINH,
HOMEHKJIAType U
XUMHUYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTH4ecKue 3alanus Ha
ONPECIICHUE XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJA
XUMHYECKOH CBSI3U U THITA
KPUCTAITTUYECKON PEIIETKH.

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBa HCOPTaHNYCCKUX
BCIICCTB

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

1. Tect «OcobeHHOCTH
XAUMHYECKHUX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aMPOTEPHBIX
TUAPOKCHUJIOB U COJIECH».

2. 3amaHus Ha COCTaBJICHHUE
YPaBHEHUN XUMUYECKHUX
peaKkuuii ¢ yyacTuem
HpOCTI)IX 1 CIIOXKHBIX
HEOPraHUYECKHUX BEIECTB:
OKCHJIOB MCTAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(pOTEPHBIX THAPOKCHIOB,
HEOPraHWYECKUX COJIEH,




OK/MNK

Mogpgynb / Paspen [ Tema

Pe3ynbTart 0byuyeHus

Tunbl OLEHOYHbIX
meponpuATuii

XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI
IIOJIy4EHUS.

3. IlpakTuKO-OpHUEeHTUPOBAH-
HbIE TEOPETUYECKHE 3a1aHUs
Ha CBOMCTBA U IIOJIIy4YCHUE
HEOPraHUYECKHUX BEILECTB.

3.3

OK 01

OK 02
OK 04

Nnentuduxarnuys
HEOPTaHMYECKUX BEIIECTB

Hccnenosarts
KAQU4CCTBCHHBIC peaKHI/II/I
HeOpFaHI/IquKI/IX BCIICCTB

1. ITpakTHko-
OpPUEHTUPOBAHHbBIE 3aJaHUS
10 COCTABJICHUIO
XUMHUYECKUX PEAKLUH C
y4acTHEM HEOpraHHUYeCKuX
BEIIECTB, UCIOJIb3YEMBbIX JJIS
UX UACHTUDHUKALMH.
2.JIaboparopnas pabora:
“Unentuduxamms
HEOpPraHMYECKUX BEIIECTB .

Pa3nea 4. Ctpoenue u
CBOIICTBA OPraHMYeCcKHX
BelIeCTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BellleCTB

KonrtpoJsbnas padora
«CTpoeHne U CBOMCTBA
OpPraHUYecKHX BellecTB)»

41

OK 01

Knaccudukanus, ctpoerue
¥ HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

Knaccugpunuposars
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3ajanus Ha cocTaBJIEHHE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110
TPUBUAIBHON WJIN
MEXIYHAPOIHOU
CUCTEMATUYECKOU
HOMEHKJIATYpE.

2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKpAIIEHHbIX
CTPYKTYPHBIX OpMYyIT
OpPraHUYECKUX BEILECTB
OTJENBbHBIX KJIACCOB.

3. 3aauM Ha onpezeeHne
npocteiel Gopmysl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJS U3 JIEMEHTHOIO
cocrtaBa (B %).

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCcKux
COE€IUHEHUN

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

1. 3amanns Ha COCTaBIICHHE
YpPaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ yyacTuem
OpraHUYECKUX BEIIECTB Ha
OCHOBAHHUHU HUX COCTaBa U




OK/MNK

Mogpgynb / Paspen [ Tema

Pe3ynbTart 0byuyeHus

TUNbl OLEHOYHbIX
meponpuaTuin

CTPOCHHUS.
2. 3agaHus Ha COCTABJIICHUE
YpaBHEHUN XUMHUYECKUX
peaxkui, WIUTFOCTPUPYIOLTUX
XMMHUYECKHE CBOICTBa C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
peaKurii U TeHETUYECKOU
CBSI3U OPraHUYECKUX
BEIIECTB Pa3HbBIX KJIACCOB.

3. PacuerHsble 3a1auu o
YpaBHEHUSM PEaKIUi C
y4acTUEM OPraHUYECKUX
BEIIECTB.

4. JlaboparopHas paboTa
“IIpeBparenus
OpPraHUYECKUX BEUIECTB 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-
OpUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBIICHHIO
XUMHUYECKUX PeaKInui ¢
y4acTUeM OPraHUYECKUX
BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIST UX
uaeHTU(UKAIUY B OBITY U
MIPOMBIIIIJICHHOCTH.
2.JIaGopatopHas paboTa:
“Unentuduxanus
OpPraHUYECKUX COSAMHEHUN
OTEIbHBIX 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
peakuuii. XuMHUYECKOe
paBHOBeCHE

XapakTepru30BaTh BIUSHUAEC

KOHIEHTPALIHN
pearupyromux BeMeCcTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIUI

XapakTepu3oBaTh BIUSHUE

HU3MCHCHUSA KOHIICHTPpAlUU

[IpakTuxo-
OpUEHTHPOBAaHHbBIE
TEOpETUYECKHE 3a/1aHUs Ha
aHanu3 (pakTopos,
BIIUSIIOLIUX HA U3MEHEHHE
CKOPOCTU XUMHYECKOU
peakuuu. [IpakTuko-




Tunbl OLLeHOYHbIX

Ne | OK/MK | Moaynb / Pasgen / Tema Pe3ynbrat 06yueHus .
MeponpuUATUA
BEILIECTB, PEAKIIMH CPE/Ibl U |OPUEHTHUPOBAHHBIC 3aJaHUS
TEMIEpaTypbl Ha CMEIICHHUE |Ha MPUMEHEHNE IPUHLIUIIA
xumuueckoro pasHoBecus |Jle-Illarense mns
HAXO0XICHUS HaIPaBJICHUS
CMeEILIEHUSI PABHOBECHUS
XMMHYECKOHN 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. ITpakTuko-
OpUEHTUPOBAHHbBIC
pacueTHbIE 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMBIE B OBITOBOM 1
MPOU3BOJACTBEHHOMN
NEeSITeTbHOCTH YeTIOBEKA.
6.2 | OKO01 |HMccnenoBanue CBOWCTB UccnenoBats Gusnko- Jlaboparopnas pabota
OK 04 |pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBieHune
HCTUHHBIX PACTBOPOB pacTBOpoB”

Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHNe MPUKJIATHOTO MOTYJIs)

7 Pazpea 7. OuenuBarp mocjaeAcTBUA |3ammra Keiica (¢ yueroM
Xumus B ObITY U OBITOBOI U Ooyayiuei
NPOU3BOACTBEHHOMN NPOU3BOACTBEHHOM npogeccnoHaIbLHOM
NesiTeJIbHOCTH YeloBeKa  (1esiITeJIbHOCTH YeJI0BeKa ¢ |1esiTeJIbHOCTH)

MO3MIINH IKOJOTrNYeCKOH
0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MTPOU3BOJICTBEHHOMN
TEATEIIFHOCTH YeIOBeKa

OneHnBaTh MOCICICTBHS
OLITOBOH U
MPOU3BOJACTBEHHOMN

eI TETLHOCTH YEI0BEKA C
MO3UITAH DKOJIOTHIECKON
0e30IMacHOCTH

Keiic (c yuerom Oyaymieit
npodeccuoHaNbHOMI
NeSITEIbHOCTH )
Bo3moxHbBIE TeMBI KEHCOB:
1. ITorerienne kx1UMara u
BBICBOOOXKICHHE Ta30BbIX
THUAPATOB CO JIHA OKEaHa.
2. Bynymue marepuansl s
aBHa-, MallIHHO- U
pUOOPOCTPOCHHUSI.

3. HoBble maTepuansl aJist

COJIHEYHBIX OaTapei.




OK/MNK

Mogpgynb / Paspen [ Tema

Pe3ynbTart 0byuyeHus

Tunbl OLEHOYHbIX
meponpuATuii

4. JIekapcTBa Ha OCHOBE
pPacCTUTENBHBIX MTPENapaToB.




OCHOBHBIC HCTOYHHUKHU:

1. Apo3nos, A. A. Xumus [DnekTpoHHbIN pecypc] : yueObHoe nocodbue ans CI1O / A.
A. Ipo3noB, M. B. Jlpo3noBa. — DIEKTpOH. TEKCTOBBIE NaHHbIE. — (CapaToB :
Hayunas xuura, 2020. — 317 c. — 978-5-9758-1900-0. — Pexum moctyma:
http://www.iprbookshop.ru/87083.html

2. Baiitnep B.B. Xumus [DnexkrponHslii pecypce] : yueOHoe nocodue / B.B. BaiitHep,
E.A. HukoHeHKO. — DJIEKTPOH. TEKCTOBBIE JlaHHble. — ExarepunOypr: Ypanbckuii
denepanbubiii yHuBepcuter, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexum
nocryna: http://www.iprbookshop.ru/66217.html 3bCmnoura;

JlonoaHNTeIbHbI€ HCTOYHUKH:

1. Xumust [DnekTpoHHBIA pecypc]: yueObHoe mocolOue /. — DNEeKTPOH. TEKCTOBBIC
NaHHble. —  BopoHex: BOpOHEXCKHMI  TOCYZapCTBEHHBIM  APXUTEKTYpPHO-
cTpouTenbHbIA yHUBEpcuTEeT, 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 np.]. —
DNEKTPOH.

TEeKCTOBble JaHHble. — HoBocuOupck: HoBocuOupckuii rocyaapcTBEHHBIH
apXUTEKTYpHOCTpOUTENbHBIN yHUBepcuteT (Cubctpun), 2019. — 261 ¢. — 978-5-
7795-0775-2. — Pexum nocrtyna: http://www.iprbookshop.ru/68898.html DbC

3. Mapmanikuan M.®. Xumus [DnekTpoHHBIA pecypc] : yueOHoe mocooue / M.D.
Mapmankun, 1U.C. I'puropsn, J.H. KoBaneB. — DnekTpoH. TEKCTOBBIE TaHHBIE. —
CraBpomnonb: CeBepo-KaBkasckuit enepanpubiii yauepcutet, 2020. — 228 ¢. —
2227-8397. — PexxuM ocTyma:

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

HHaTEpHET UICTOUHHUKH:

www.elementy.ru — caiiT « 9JeMEeHTBI OOJIBIION HAYKU. DHITUKIIOICIUS
http://ru.wikipedia.org/wiki - UatepHaer-sHIMKIONE AN testpilot.

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

http://www.znanie-sila.su — caiit xypHana «3HaHHE — CHJIaY.
http://technicamolodezhi.ru — caiit xyprana « TexH1Ka — MOJOACIKUY.
http://www.popmech.ru — caiit xypHana «IlomynspHas MeXaHUKa.

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

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHana «Bompocsl
UCTOPUHU

XUMUHU U TEXHUKW.

http://naturalscience.ru — caiit «Xumus. CripaBOYHUK €CTECTBEHHBIX HAYKY.




