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1. OBIIASI XAPAKTEPUCTHUKA PABOYEMN MPOT'PAMMBI
YA.12 XUMUA

1.1. O6sacTh npuMeHeHus padoyeii NporpamMmbl

PaGouass mporpamma VY]I.12 Xumusi, siBaserca dacteio [IIIKPC. Tlporpamma
pa3paborana c¢ yuerom tpedoBanuii ®I'OC COO, ®I'OC CIIO npodeccun 23.01.17 Mactep mo
PEMOHTY U 00CTy>KUBAHUIO aBTOMOOMIIEH

Pabouast mporpamma yueOHON JUCHMIUIMHBI IpeAHAa3HAYCHA IS U3YYCHHS AUCLUIUINHBI
XuMHsI ¢ TIETBI0 peanu3anud 00pa3oBaTeIbHON MPOrpaMMBbl CpeaHETO o01Iero oopa3oBaHus HA
6a3e ocHoBHOIO 0011ero oopazosanus no [HITKPC.

PaGouass mporpamma MoKeT OBITh HCIOJB30BaHA JPYIMMH HPOPECCUOHATBLHBIMU
00pa30BaTEeIbHBIMU OPraHU3ALUSAMH, PEATN3YIOIIUMU 00Pa30BaTENIbHYIO MPOTrPAMMY CPEIHETO
obmero oopazoBanus B npezenax ocBoeHus [IIIKPC na 6aze ocHOBHOTO 00111€T0 00pa30BaHuUs.

1.2. MecTro AUCHUIVIMHBI B  CTPYKTYpe OCHOBHOW  mnpodgeccuoHaJIbHOI
o0pa3oBaTe/IbHOM MPOTrPaMMBbI
Y.12 Xumusa sBisercs JUCLHUILUIMHON o00s3aTenbHON npeameTHol obnactu EctecTBeHHBIE
Hayku ®I'OC COO. Uzyuaercs B oOmieoOpazoBarenbHOM 1ukiIe yueoHoro riana [TIIKPC na
0a3e OCHOBHOTO O0IIETO 00pa30BaHus C MOJIYICHHEM CPEIHETO O0IIero 00pa3oBaHusi, BXOAUT B
COCTaB 00s3aTENbHBIX YUEOHBIX AMCLUIUINH, (OPMUPYEMBIX M3 00s3aTENbHBIX IMPEIMETHBIX
obnacteit ®I'OC COO s npodeccuit CIIO TexHOIOrHYECKOTo NMpoduiis NpopecCHOHATbHOTIO
o0pa3oBaHus, MpeiaraeMplx npodeccuoHanbHOM 00pa3oBaTeIbHOM OpraHu3anueil.

1.3. lleab 1 3apa4u OCBOEHMSI AUCHUILIMHBI:
Conepxanue nporpammbl Y /1,12 Xumust HaripaBiaeHO HA TOCTHXKCHHUE L eJIN:
DopMUPOBAHUE Y CTYICHTOB IIPEACTABIECHUS O XUMUYECKOW COCTABIISAIOLIENH €CTECTBEHHO-

Hay4YHOM KapTHHBI MHpA KaK OCHOBBI MPHUHATHS PEIICHUN B KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOTI' O MTOBEICHUS B MPUPOTHOM CpEIE.

CopepxaHue IporpaMMbl HapaBJIeHO Ha PELICHUE CIEAYIOIIMNX 3a/4a4:
1) cdopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUsS XUMUYECKUX IMPOLECCOB U

ABJICHUA B OKpYXKalolllel cpeae, IEJOCTHOM HaydHOW KapTUHBI MHpA, B3aUMOCBSI3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (DOPMYJIbl HEOPraHMYECKHMX M OPraHMYECKUX BEILECTB,
yYpaBHEHHUS XMMHUYECKHUX peaKIHid, OOBSCHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThI
XUMHUYECKHUX KCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHS] MPOCTEHIINX XMUMHUYECKUX IKCHEPUMEHTATbHbBIX
UCCIIEZIOBAaHUM ¢ COONIOJeHMEM TpaBWil 0e30MacHOro OOpalleHusi C BEUIECTBAMHU H
1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh UH(OPMAIMIO XMMHUYECKOTO XapaKTepa U3 pa3IHUuHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yYMEHHS MPOTHO3HPOBATH IOCIEACTBUS CBOECH JAEATENBHOCTH U
XMUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IPOLIECCOB;

6) cdopMupoBaTh TOHMMAaHHWE 3HAYUMOCTH JOCTI)KEHHH XHMHUYECKOM HayKu H
TEXHOJIOTHH JIJI1 Pa3BUTHsI COIIMAIEHON M TIPOU3BOICTBEHHOM cep.

1.4. Kosiu4ecTBO 4acOB HA OCBOEHME MPOrPaMMBbl THCIUIIHHBI:
— MakcuMallbHas yuyeOHasi Harpy3ka oOydaromierocst 72 yaca, B TOM YHCJIE:
— o0s3arenbHas ayAuTOpHas yueOHast Harpy3ka odydatomierocs 40 4acos;
— TIpakTHYecKue 3aHATHs oOydaromierocs 32 Jaca.



2. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCIUTLIAHBI

Conmepxxanne Y/[.12  Xumus HampaBleHO Ha pPa3BUTHE YHHMBEPCAJIBHBIX Y4eOHBIX
nerlcTBHU, (opMUpPOBaHUE JTUYHOCTHBIX, METANPEAMETHBIX U MPeAMETHBIX pe3ynbratoB OI'OC
COO, a taxxke obumx u npopeccuonanbubix komnereHuiit @I'OC CIIO mpodeccun 23.01.17
Mactep o peMOHTY U 00CITY)KHBaHUIO aBTOMOOUIIEH

OK 01. Beibupats criocoObI pemeHus 3aaa4 npodecCHOHAIBHON AeATEIbHOCTH PUMEHUTEIIBHO
K pa3TUYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIC CPEJICTBA MTOMCKA, aHATIM3a M MHTEPIIPETAIIy WH(OpMaIun
1 “HOOPMAIIMOHHBIE TEXHOJOTUH JJI BBITOIHEHUS 33134 Mpo(ecCHOHANBHON AeITeTbHOCTH
OK 04. Db dexTrBHO B3auMOICHCTBOBATH U pab0OTaTh B KOJUICKTUBE U KOMaH/IE

OK 07. CozelicTBOBAaTh COXpAaHEHUIO OKPY’KAIOIIEH CPe/Ibl, pecypcocOepeskeHHIO, TIPUMEHSTh
3HaHUS 00 U3MEHEHWH KJIMMaTa, IPUHITUITEI OEPEXITMBOTO TPOU3BOICTBA, YPPEKTUBHO
JIEVICTBOBATh B UPE3BbIYANHBIX CUTYALIHSX .

I1K 3.5. [Ipon3BOauTh PEMOHT U OKPACKY KYy30BOB

Pe3yabraTel ocBoenus Y /.12 Xumus B coorBercTBum ¢ ®I'OC CIIO OK, IIK
Ha ocHoBe PT'OC COO ProcC C1o

JIMYHOCTHBIE H METanpeaIMETHBIC PE3yJbTaThbI:

B yacTH TPyAOBOro BOCIUTAHMSA: OK 01
- TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY0JIt00ue;

- TOTOBHOCTh K AKTHBHOM JE€ATEIBHOCTU TEXHOJIOTMYECKOH U
COIMaTbHOM HaIPaBJIEHHOCTH, CIOCOOHOCTh WHULIUAPOBATH,
IJIJAHUPOBATh U CAMOCTOSATENIBHO BBINOJIHATH TAKYIO JIEATEIIBHOCTD;

- HHTEpEeC K pa3InyHbIM cepam npodheccHoHaTbHON 1eATeIbHOCTH,
OBjianeHne yHHBEPCAJIbHBIMH  Y4YeOHBIMH  IO3HABATEJIbHBIMU
JefcTBUSIMU:

a) 0a3oBbIe JJOTMYECKHE TeHCTBUSL:

- CaMOCTOSATEIhHO (OPMYIHPOBATh U aAKTYyaJIM3HPOBATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAThb CYIIECTBEHHBIM TNPHU3HAK WM OCHOBAaHUS JUIA
CpaBHEHHUS, KJIaCCH(PUKAIIMKA U 0000IICHUS;

- OMpEAENATh LU AESITeNIbHOCTH, 33a/1aBaTh MapaMeTpbl U KPUTEPUHU UX
JOCTH>KECHHS;

- BBIBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B PacCMaTpPUBAEMbIX
SBIICHUSIX;

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE
pPe3ybTaTOB LIENISIM, OLIEHUBATh PUCKHU TIOCJIEICTBUM JIEATEIIBHOCTH;

- pa3BUBATh KPEATUBHOE MBINLICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM
0) 0a30BbIE HCCJIeA0BaTEILCKHE el CTBUS:

- BIIAJETh HaBBIKAMH Yy4eOHO-HCCIIEOBATENILCKONH M  TPOEKTHOM
NesITeIbHOCTH, HaBBIKAMU pa3pelieHus npoliem;

- BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTYaJIU3UpPOBATh 3aj]1auy,
BBIBUTaTh TUIIOTE3Y €€ pEUIeHUs, HAXOAUTb ApPryMEHTHl s
JI0OKa3aTeJIbCTBA CBOMX YTBEPKIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

- AQHAJU3MPOBATH TMOJYUYECHHBIE B XOJI€ PEIICHMs 3aJaud pPEe3yJIbTaThl,
KPUTHYECKHU OLIEHHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCUTh 3HAHUS B IO3HABATEIBHYID M NPAKTUYECKYIO
00JaCTH KU3HECATEIILHOCTH;

- YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JacTel;




- BBIABUIATb HOBBIE MWJIEU, NpelaraTb OPUTHMHAJIBHBIE IOIXOIbl H
peleHus;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B T03HABATEIBHON U COLIMATBHOM
IIPAKTHUKE

B 001acTH HEHHOCTH HAYYHOTO MO3HAHMA:

- c(OpPMHPOBAHHOCTD MHUPOBO33pEHHUA, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHsI HAayKd U OOIIECTBEHHON NPaKTUKH,
OCHOBAaHHOTO Ha JMaJOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MeCTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHHME SA3BIKOBOM M UUTATEIbCKONM KYJIbTYpPhl Kak
CpEelICTBA B3aUMOCHCTBUSI MEXKIY JIFOJAbMU U MTO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTM HAy4YHOW  JESATEIBHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO M  HCCIEAOBATEIbCKYIO  JI€ATEIbHOCTh
WHIVUBUAYATBHO U B TPYIIIE;

OBiajeHne YHUBEPCAJIbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
JefcTBUSIMU:

B) padora ¢ ungopmaumeii:

- BIAJCTh HAaBBIKAMU TOJYyYEHUS WHPOPMAIMU M3 UCTOYHHKOB PA3HBIX
TUIIOB, CAMOCTOSITENILHO OCYILECTBIISATh MOUCK, aHAJIN3, CUCTEMATHU3AIIHIO
W HHTEpHpeTanuio uHpOpMalMM  pa3NIuYHBIX BUAOB U (opMm
MIpe/ICTaBlICHUS;

- CO3JaBaTh TEKCTHl B Pa3NUYHBIX (opMarax ¢ y4eToM Ha3HAuYCHUS
vHpOpMaUU W TEICBON ayIUTOPHH, BBHIOMpAs ONTHUMAIbHYIO (opmy
MIPEICTABIICHUS ¥ BU3yaJIH3allUy;

- OLIGHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HHpOpMAIUH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHUYECKIM HOPMaM;

- HCHOJb30BaTh CpPeICTBA HMH(DOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHMH B PEIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHHU3allMOHHBIX 33a7a4 C COOMIOICHHEM TpeOOBaHUN SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MaCHOCTH;

- BIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aLTUTHI HHPOPMAIIH,
rH(pOpMaMOHHOM 6€301aCHOCTH JTUYHOCTH,

OK 02

TOTOBHOCTB K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEIETICHUIO;
-OBJIaJICHHE HaBbIKAMHM Y4eOHO-HCCIIEIOBATEIbCKON, TPOEKTHOM U
COLIMAIbHON JI€ATEIbHOCTH;

OBiageHne yHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JCeHCTBUSIMU

0) coBMecTHasi 1eAITeJIbHOCTh:

- IIOHMMaTb M  UCIOJIB30BaTh IMPEUMYIIECTBA KOMAHJHOM U
WHAUBUAYATbHON paboOThI;

- IPUHUMATh LEJIH COBMECTHOM JEATEIIBHOCTH, OPraHU30BBIBaTh H
KOOPJAMHHUPOBATh JEUCTBHUS MO €€ JOCTH)KCHHMIO: COCTaBJIATh IUIaH
JNEWCTBUWA, pACIpENeNATh pPOJM C YYETOM MHEHMH YYaCTHUKOB
00CyKIaTh pe3ynbTaThl COBMECTHOU pabOTHI;

- KOOPIMHHUPOBATH M BBHINONHATH pPabOTy B YCIOBHSX PpEAIbHOTO,
BUPTYQJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCICTBHS;

- OCYLIECTBIISITh NO3UTUBHOE CTPATErMYECKOE IOBEICHHUE B PA3JIMUHBIX
CUTyallusiX, TMpPOSABIATH  TBOPYECTBO W  BOOOpakeHHE,  OBITh
VMHUIMATUBHBIM

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMH 1eHCTBUSMMU:

') NPUHATHE ce0s U APYTUX JI0Iei:

- NpPUHUMATh MOTHUBBI W apryMEHThl JPYIrUX JIOJAEH IpU aHaJu3e
PEe3yJIbTaTOB IESITEIBHOCTH;

OK 04




- IPU3HABATh CBOE MPABO U MPABO JPYruX JIOAEH Ha OIINOKY;
- pa3BUBATh CIIOCOOHOCTh MOHUMATh MU C MO3ULIUU APYrOro YEJIOBEKa,

B ob6s1acTH 3K0/10rMYeCcKOr0 BOCIMTAHUSA:

- c(OpPMHUPOBAHHOCTh IKOJIOTHYECKON KYIbTYphl, TOHUMAaHUE BIUSHUS
COLIMAIbHO-)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U
COLIMAJIBHOW CpeJibl, 0OCO3HAHME TTI00AIBHOTO XapaKTepa HKOJOTHUECKUX
npo0OJeM;

- IJJAHUPOBAHUE U OCYILIECTBJIEHUE JEHCTBUI B OKPYXKAIOLIECH cpelie Ha
OCHOBE 3HaHMS 1EJIEH YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA;

AKTUBHOE HETPUATUE IECUCTBUN, IPUHOCSIINX BPENl OKPYXKAIOLIEH CPELE;
- YMEHHE [pPOTHO3HPOBaTh  HEOJArONMpHUATHBIE  HKOJIOTMYECKUE
MOCJIEACTBUS IPEANPUHUMAEMBIX IUCTBUM, MPEJOTBPAILATD UX;

- paclIMpeHME OMbITA ACATEIBHOCTH SKOJOTMYECKOW HAIIPaBIECHHOCTH;

- OBJIQJICHHE HABBIKAMHU Y4e€OHO-HCCIIe10BATEIbCKON, TPOSKTHON U
COLIMAJIbHOU EATEIbHOCTH;

OK 07
IIK 3.5

Hpe)IMeTHI)Ie PeE3yJabTaThbI

- BIAAETh CHUCTEMOH XUMHUYECKUX 3HAHMUH, KOTOpas BKIIOYAET:
OCHOBOIOJAralIiue  MOHATHS ~ (XUMHUYECKMH  3JEMEHT,  aToM,
3JIEKTpOHHAasi 000JI0UKa aToMa, S-, pP-, d-3JIEeKTPOHHBIE OPOUTAI ATOMOB,
VOH, MOJIEKYJa, BaJIEHTHOCTh, 3JEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCIICHHsI, XUMHUYECKas CBs3b, MOJb, MOJSIpPHAs Macca, MOJISPHBIN
00BbEeM, YTJICpOIHBIA CKeNeT, (YHKIMOHAIbHAs TpYIIa, paaukal,
U30MEpHsi, U30MEPbI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOAOPObI,
KHUCJIOPOJI- M a30TCOJEPIKALUE COCTUHEHMSI, OMOJOTUYECKH aKTUBHBIC
BellecTBa (YriaeBoJbl, )KUPHI, OETIKH), MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEIMHEHUs, KpUCTAININYECKasl pelieTka,
THUIBI XUMHUYECKHUX peaKLUi (OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIE, IK30-U
IH/IOTEPMHUUYECKHE, PEAKLIMd MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJIUTHL,
HE3JICKTPOJIUTBI, ~ 3JEKTPOJUTHYECKass  JUCCOLMALNSA,  OKHUCIHUTENb,
BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOM peaKklMH, XUMHUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (TEOPHS XMMHUYECKOI'O CTPOCHHS
oprannyeckux Bemects A.M. byrnepoBa, TeOpus 3JIEKTPOIMTHYECKOU
aucconuanuu, mnepuoauueckuit 3akoH .M. MenneneeBa, 3akoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XUMHH,
(aKTOJIOrMYECKUEe CBEJEHHs O CBOWCTBAaX, COCTaBe, IOJYyYEHUH U
0€e30lacCHOM  KCIMOJb30BAaHUM  BAXKHEHIIMX  HEOPraHWYECKUX U
OpPraHMYECKHX BEIIeCTB B OBITY M TNPAKTUYECKOH JeATelIbHOCTH
YEJI0BEKa;

- YMETb BBIABJIATH XapaKTepHble NMPU3HAKM U B3aUMOCBS3b H3YyYEHHBIX
NOHSATHH, TPHUMEHSATh COOTBETCTBYIOIME TIOHSATHS TIPU ONUCAHHUU
CTPOEHHUSI U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKUX BELIECTB U HUX
IpPEBpALICHU; BBISIBISATH B3aUMOCBS3b XHMHUYECKMX 3HAaHUH C
HNOHATUSAMM M HPEJCTABICHUAMU  JIPYTUX  €CTECTBEHHOHAYYHBIX
IPEIMETOB;

- yMeTh UCHOJb30BaTh HAWMEHOBAaHUS XHWMHYECKHUX COEIMHEHHH
MEKJIYHAPOJAHOTO COK3a TEOPETUYECKOW M TPUKIAJTHOM XUMHUUA U
TPUBUAJIbHbIE Ha3BaHMsA Ba)KHEHIIMX BEIIECTB (ITUJIEH, alleTHJIEH,
IIIMLEpHUH, (eHoll, popMalIberul, YKCyCHas KUCIO0Ta, IIMIINMH, YTapHbIl
ra3, YrjeKuclbli ras, aMMuak, raileHas HU3BeCTb, HEralleHash HU3BECTb,
NUTHbEBAsi CO/a M JIPYTUX), COCTaBIATH (DPOPMYSBI HEOPTaHMYECKUX W
OpPraHMYECKHUX BELIECTB, YPaBHEHMS XUMHUUYECKHUX DPEAKLIUH, OOBICHATH
UX CMBICIT; IOJITBEP)KIATh XapaKTEPHbIE XUMHUUECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOLIMMH  SKCIEPUMEHTAMU U 3alUCIMU  ypaBHEHUH

OK 01




XUMHUYECKUX PEaKLUi;

- YMETh yCTaHABIMBAThH MPUHAJIC)KHOCTh H3YUCHHBIX HEOPTaHUYECKHUX U
OpraHMYEeCKHX BEUIECTB K OIpPEACICHHbIM KjaccaM U TpyIIaM
COCIMHEHUM, XapaKTepHU30BaTh HMX COCTAB W BaXXHEWIINWE CBOMCTBA;
OMpeAeNsiaTh BUABl XUMHUYECKUX CBA3ed (KOBalieHTHas, WOHHAs,
METAJUTMYECKasi, BOJOPOAHAs), THUIBI KPUCTAUIMYECKUX PEIIETOK
BEIIECTB; KIACCU(PHUIIMPOBATh XUMHUYECKHIE PEAKIINU;

- chopMHpOBaTh MPEJACTABICHUS: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAaYYHOM KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUMN
NpUPOabl, B (POPMUPOBAHWU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATBHOW  TPAMOTHOCTH,  HEOOXOAMMOW Il pelleHus
MPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 37J0POBBIO U IIPUPOIHOM CPEE;

- YMETb MPOBOJIMTH PACUYETHI 10 XUMUYECKUM (DOpMysiaM U ypaBHEHUSIM
XUMHUYECKHUX PEaKINi ¢ UCTIONB30BaHNEM (PU3NYECKUX BETUUHH,
XapaKTEPU3YIOIIHNX BEUIECTBA C KOJIUYECTBEHHON CTOPOHBI: MACCHI,
o0beMa (HOpMalbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHMS IS IPUHATHS PEIICHUI
B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMM U UX
MIPUMEHECHHUEM

yMETh IUIAHUPOBaTb U  BBINOJHITH XUMUYECKUH  OKCIEPUMEHT
(mpeBpalieHuss OpPraHUYECKUX BEIISCTB IMPH HATPEBAHUM, IOTYYCHUE
STWJIEHa M W3Y4YEHHE €ro CBOWMCTB, Ka4yeCTBEHHbIE peaklUUd Ha
aNbJIETUIBI, Kpaxmall, YKCYCHYIO KHUCIOTY; ACHarypauus OENKOB TMpHu
HarpeBaHUH, LIBETHbIE PEAKIMH OEJIKOB; MPOBOIUTH PEAKIUU HOHHOTO
oOMeHa, OmpeieNsaTh Cpeay BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU
Ha cyabdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI; pelaTh
SKCHepUMEHTaNbHbIE 3a1aun 1o TemaM "Metamnsl" u "Hemeramnsr") B
COOTBETCTBUM C MpPaBHJIAMU TEXHUKU OE30MACHOCTH MPHU OOpaIEHUH C
BEIleCTBAMH M JaOOpaTOpHBIM  O0OpYJOBaHHEM;  TMPEICTABISATH
pe3ynbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIUX peakuuil U (popMyIHpoBaTH BHIBOABI HA OCHOBE ITUX
pe3yIbTaToB;

- YMETh aHAIM3HPOBATh XUMHUYECKYI0 HH(POPMAIUIO, MOIYy4aeMyl H3
Pa3HbIX UCTOYHUKOB (CpeAcTB MaccoBoi uHpopmanuu, cetb MIHTepHeT 1
Apyrue);

- BJaJeTh OCHOBHBIMH METOJAMHM HAYYHOT'O TIO3HAHHUS BEILECTB H
XUMHYECKHX SIBJICHUU (HAONIOJCHHWE, W3MEPEeHHEe, OSKCIICPUMEHT,
MOJICTTUPOBAHHE);

- YMETh MPOBOJIUTH PACUYETHI IO XUMHUYECKUM (HOpPMYIIaM U ypaBHEHUSIM
XUMHUYECKHUX PEaKIUi ¢ UCIOIb30BaHuEM (PU3NYECKUX BETUUHH,
XapaKTePU3YIOIINX BEMIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: MaCCHI,
o0beMa (HOpMaJIbHBIE YCIIOBHS ) Ta30B, KOJIMYECTBA BEIIECTBA;
UCTIONIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JIJISI IPUHATHUS PEIICHUN
B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM

OK 02

yYMETh IJIAHUPOBATD U BBITIOIHITH XUMUYECKHI SKCIICPUMEHT
(mpeBpaleHnsi OpraHMIEeCKUX BEIECTB PH HAIPEBAHUH, TIOTyUCHHE
STHJICHA U U3yYCHUE €TO CBOMCTB, KaUeCTBEHHbBIC PEaKIIUH Ha
aJbICTH/IBI, KpaxXMall, YKCYCHYIO KHCIIOTY; IeHATypaIusi OSJIKOB MpH
HarpeBaHUH, [IBETHBIC PEAKIIUU OCJIKOB; IIPOBOIUTH PEAKIIUH HOHHOTO
oOMeHa, OTpeIeIsATh CPEAY BOIHBIX PACTBOPOB, KAYECTBECHHBIC PEAKIHN
Ha Cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS;, pEIIaTh

OK 04




JKCIIepUMEHTANIbHBIC 3a/1a4uM 110 TemaM "Metasbl" u "Hemeranns") B
COOTBETCTBUU C MPABHWJIAMH TEXHUKHU O€30MaCHOCTH MPU 0OpaIeHnH ¢
BEILECTBAMH U JIJAOOPATOPHBIM 000pYyI0BaHUEM; NIPEACTABIATh
pe3ynbTaThl XUMUYECKOTO SKCTIEPUMEHTA B JOpME 3aITUCH YPAaBHEHUM
COOTBETCTBYIOIIUX PEAKUUN U (OPMYITUPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yJbTaToB

chopmMupoBaTh  MPEACTABICHUA: O XUMHYECKOW  COCTaBISAIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA, POJIM XUMUU B MMO3HAHUU SIBICHUN
NpUpPOAbI, B (OPMHUPOBAHMHM MBIIUICHUS U KYJIbTYpbl JHYHOCTH, €€
(YHKIMOHAJIBHOM  T'PAaMOTHOCTH,  HEOOXOAMMOH A pelIeHHUs
MPAKTUYECKUX 3aJa4 U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3/I0POBBIO U IIPUPOJHON CPENE;

- YMeTb COOJTIOaTh MPAaBHIIA SKOJOTHUECKH IIeJIECO00pa3HOTO
MOBEJICHUS B OBITY U TPY/OBOH JESITEILHOCTH B IENSIX COXPAHCHHS
CBOETO0 3/I0POBbS M OKPYKAIOIIEH MTPUPOTHOMN CPEIbl; YUUTHIBATH
OIACHOCTh BO3/IEMCTBUS Ha KUBBIE OPIraHU3MbI ONPEECIICHHBIX BELIECTB,
MMOHMMAasl CMbICJI [TOKa3aTess MpeAesIbHOM JOMYCTUMON KOHIIEHTpAIluU

OK 07
IIK 3.5




3. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIAHBI

3.1. O0bem y4eOHOM AMCUMIIMHBI M BUABI Y4eOHO# padoThI

Bun yuyeoHoi padoThl

ba3oBblii ypoBeHb

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUTIIUHBI 7
OcHOBHOe coep:kaHue 72
BT. U..

TEeOpeTUIecKoe 0OyueHne 42
30

MPAKTUYCCKUC 3aHATHA

Ilpomesccymounas ammecmayusn é gpopme ougpepenyuposannozo
3auéma
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3.2. TemaTnueckuii mia u cogep:xkanue Y/[.12 Xumus ¢ yuerom padoueil nporpaMMbl BOCIIUTAHUS

HaunmeHoBaHnue Copnepixanue y4e0HOr0 MaTepuaia, NPpaKTHYecKHe PadoThl, CAMOCTOSATe/IbHAsI padoTa o0y4aromuxcs, O0beMm yacos Konni
pa3aesioB U TeM NMPOEKT KOMTIeTeH Ui,
¢opmupoBanmio
KOTOPBIX
cnocodcTByeT
3J1eMeHT
NPOrpamMMbl
1 2 3 4
Paznen 1. OcHOBBI 6
CTPOEHMSI BellecTBa
1.1 Crtpoenue atomoB | Coaep:kaHue y4eOHOro MaTepuasa 2 OK I, OK 2,
XMMHYECKHX CoBpeMeHHas MoJieNb CTpoeHUs: aToMa. CUMBOIMYECKUN S3bIK XUMUHU. XUMHUYECKUH JIEMEHT. DNEeKTPOHHAS OK 4, OK7
3JIEMEHTOB U npupoAa | koHpurypamnus aroma. Kitaccupuranus XAMAIECKUX IIEMEHTOB (S-, p-, d-32I1eMeHTHI). BaeHTHBIE SIeKTPOHBL. IIK 3.5
XHMHYECKOH CBA3HU BaneHTHOCTB. DNeKTpOHHAs IPUPOJA XUMUIECKOH CBA3H. DJIEKTPOOTPHIATEIBHOCTh. BBl XUMU4ecKoil cBs3H
(KOBaJIGHTHAsI, NOHHAsl, METAJUIMYECKAsi, BOJIOPOJIHAS) M cIIOCOOHI ee 00pazoBaHus
IlIpakmuueckoe 3anamue Nel 2
Pemenuie 3aannii Ha MCHOJIB30BaHNE XMMUYECKON CHMBOJIMKY M Ha3BaHUH COCIMHEHHH 110 HOMEHKIIAType
MEXIYHapOAHOTO CO03a TEOPETHUECKOH M MPHUKIAIHON XMMHUH ¥ TPUBHAIBHBIX HAa3BaHMH JUISl COCTaBICHNUS
XUMHUUYECKHUX (POPMYII IByXaTOMHBIX COCMHEHNH (OKCHIOB, CYIb(GHIO0B, TUAPHUIOB H T.I1.) U JPYTUX
HEOPraHW4eCKHX COCMHEHHUH OTIENBHBIX KJIACCOB.
[IpakTHueckne 3aJaHus HA YCTAHOBJICHUE CBSI3M MEKAY CTPOCHHEM aTOMOB XHUMHUYECKHX HJIEMEHTOB 1
MEPUOANYCCKUM U3BMCHCHHUEM CBOMCTB XUMHUUYECKHX AJIEMEHTOB M X COCJII/IHCHI/II‘;I B COOTBCTCTBHH C ITOJIOKCHUCM
[leproanyeckoil CUCTEMBI.
Tema 1.2 Coaep:xanue yue0OHOro MaTepuaJsa 2 OK 1, OK 2,
Iepnoanyeckuii 3akon | Ilpaxmuueckoe 3anamue Ne2
u Ileproanyeckast Ilepuonnueckas cucrema xumudeckux sneMeHToB .M. MenaeneeBa. ®dusnueckuil cmbicn Ilepmonnyeckoro
CHCTEMA XUMUIECKUX | 33x0Ha JI.J. MeHnneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHX JJIEMEHTOB, 0Opa3yeMbIX HMU
mls}[“e'"% A 1. NPOCTHIX M CIOXHBIX BEIIECTB B COOTBETCTBHM C MOJOXEGHHEM XHMHUYECKOTO 3JeMeHTa B IlepHomuueckoii
eraeeesa cucreMe. MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuonnyeckoro 3akoHa .. Menneneesa. IIporunoss: JI.1.
MeHz[eneeBa. OTKpI)ITI/Ie HOBBIX XUMHYCCKHX DJICMCHTOB.
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETUIECKIX 3aJaHNI HA XapaKTEePU3aIHI0 XUMHIECKUX JIEMEHTOB
«Merajunyeckue / HEeMETaLIMUECKUe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHUH C UX AJICKTPOHHBIM CTPOCHHUEM U ITOJIOKEHUEM B IIEPUOMYECKON CHCTEME XMMUYECKHX JIEMEHTOB
JA.N. Menneneera»
Paznen 2. Xumuueckue 10
peakuun
Tema 2.1. Tunsl Conep:xanue y4yeOHOr0 MaTepuajia 2 OK 1, OK 2,

XHUMHYECCKHX peakum‘i

KﬂaCCI/I(l)I/IKaHI/IH " TUIIbI XUMHUYCCKHUX peaKHI/Iﬁ C Y4aCTUCM HCOPraHWYCCKUX BCIICCTB. CocraBiieHHE ypaBHeHI/Iﬁ
pGaKHI/Iﬁ COCAMHCHU S, PA3JIOKCHUA, 3aMCIICHUS, 06M6Ha, B T.4. peaKL{I/II\/’I TOpCHHA, OKUCICHUA-BOCCTAHOBJICHUS.
YPaBHeHI/IH OKHCIICHHS-BOoCcCTaHOBJIeHUS. CTeneHb okuciaeHuss. OKUCINTEIb U BOCCTaHOBUTENb. COCTaBIeHHE U
YpaBHHUBAHUC OKUCITUTECIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOAOM BJICKTPOHHOI'O 6amanca. OKHUCIIUTENBHO-
BOCCTAHOBHUTCIIbHBIC PCAKIIUMHN B ITPUPOAC, TPOMU3BOJACTBCHHBIX IMMPOLECCAX U KU3HCACATCIIBHOCTH OPIraHnu3MOB
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Ilpakmuueckoe 3anamue Ne3

KonuyectBennslie oTHOIIEHUS! B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI TI0 YPAaBHEHUSIM
XUMHUYECKHUX peakuuii. Mosb Kak elMHuIa KOJIMYeCcTBa BellecTBa. MossipHast Macca. 3aKOHbI COXPAHEHUSI MacChl U
sHepruu. 3aKkoH ABOraapo. MomsapHbIil 00beM ra3oB. OTHOCHTENBbHAS INIOTHOCTH Ta30B. PacdeTs! o ypaBHEHUSIM
XMMHUYCCKHUX PEAKIIH C UCMOJIb30BAaHHEM Macchl, 00beMa (HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIICCTBA

Tema 2.2.
DJIEKTPOJIMTHYEeCKAS
JMcconuanus u
HOHHBIH 00MeH

Coaep:xanue Y4e0HOr0 MaTepuaJjia

Teopus ANIEKTPOIUTHICCKON qucconranui. IOHBL. DIEKTPOIHUTHI, HEAIEKTPOIUTHL. Peakiiu noHHOTrO 0OMeHa.
CocraBiieHre peakiinii HOHHOTO 0OMEHa IyTeM COCTABICHHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH.
KucmoTHO-0CHOBHBIE peakiini. 3aJaHus Ha COCTABICHHE HOHHBIX PEeaKIIMi

Ilpakmuueckoe 3anamue Ned

JlaGopatopHas pabora “THIbl XMMHUYECKUX peaKkiuuii”.

HccnenoBanue THIOB (110 COCTaBY M KOJINYECTBY HCXOIHBIX M 00pa3yIOIINXCS BEIECTB) U MPU3HAKOB XUMHYECKUX
peaknuii. [IpoBenenue peakiuii FOHHOTO 0OMEHA, ONPEIEIICHUE CPEIBl BOAHBIX PACTBOPOB. 3aAaHMs Ha
COCTABJICHUE MOHHBIX PEaKLUH

KontpoabHas padora Nel CrpoeHue BEIIeCTBa U XUMHUUYCCKUE PEAKIHH

OK 1
OK 4

Pasznean 3. Crpoenue u
CBOMCTBA
HEOpPraHUYecKHX
BellleCcTB

Tema 3.1.
Kaaccuduxkanus,
HOMEHKJIATypa H
cTpoeHue
HEOPTaHNYeCKUX
BelleCTB

Cog!e[plcamle yqeﬁnoro mMarepuaJja
HpG,HMCT HeOpFaHH‘IeCKOﬁ XHUMHH. KJ'IaCCI/I(l)I/IKaLII/ISI HCEOPraHN4CeCKUX BCUICCTB. HpOCTBIe " CJIOXXHBIC BEIICCTBA.

OCHOBHBIE KJIaCChI CJIOKHBIX BCIICCTB (OKCI/I,Z[I:I, TUAPOKCHUbI, KUCIIOTEI, COJ'II/I). BzaumocBs3b HEOPraHUYCCKUX
BCIICCTB. AI‘pel"aTHLIe COCTOSAHUA BCUICCTBA. KpI/ICTaJ'IJII/I‘{eCKI/Ie n aMOp(l)HLIe BellecTBa. THUIbI KPUCTAJUITMICCKUX
PEUICTOK (aTOMHa?[, MOJICKYJIsIpHAasA, MOHHAas, MGTaJ'IJ'II/I‘IGCKaﬂ). 3aBUCHMOCTh (I)I/IBI/I‘IGCKI/IX CBOIICTB BC€IICCTBA OT
THIIa KpHCTaHHH‘ieCKOﬁ PEUICTKH. 3aBUCHMOCTh XUMHUYECKOH aKTUBHOCTH BEIIECTB OT BUJAa XUMHYECKOU CBSI3U U
THIIA KpI/ICTaHHI/I‘{eCKOﬁ PCUICTKH. HpI/I‘II/IHLI MHOFOO6paSI/IH BCIICCTB

OK1O0OK4

IlIpakmuueckoe 3anamue Ne5

BemectBa, ux kinaccudukalys U CBOMCTBa

HomenkiaTypa HeOpraHn4ecKix BELIECTB: Ha3BAaHNE BELIECTBA UCXOAA U3 UX XUMHUECKOI (opMyIsl miu
COCTaBJICHHNE XUMHYECKON (POPMYITBI HCXOAS U3 Ha3BaHU BenlecTBa 1o MexxayHaponaoit (MIOITAK) wmmn
TPUBUAILHON HOMEHKJIATYpE.

Pemrenne npakTrieckux 3aaHuii 1o kiaccuuKkauy, HOMEHKJIATYpEe U XUMUYECKUM (hopMysiaM HEOpPraHUIECKHX
BEIIIECTB PA3IMYHBIX KJIAcCOB (YrapHBIi ra3, yIIIEKUCIBIH ra3, aMMHUaK, TalleHast U3BECTh, HeTallleHast H3BECTb,
IMUTHECBAA Coda U I[pyl"I/IX)Z Ha3bIBaTh U COCTABJIATH (I)OpMyJ'H)I XUMHUYECKUX BCIICCTB, ONIPEACIIATE MPUHAJICIKHOCTD
K KJIaccy.

Hcrounnkn xuMudeckoit naopMmalim (cpeacTB MaccoBoit nHpopmarmu, cets MaTepHeT 1 Apyrue). [Touck
uHGbOPMAIIMH 110 Ha3BaHUSAM, HICHTH(UKATOPAM, CTPYKTYPHBIM (hopMysiaMm

OK 1, OK 2,
OK 4, OK7

Tema 3.2. ®usuko-
XHMHYECKHe CBOMCTBA
HEOPTaHMYeCKUX
BellecTB

ConepixaHue y4eOHOT0 MaTepuaJia

Meraubl. O01ye Gpuanyeckre 1 XMMUYecKre cBoiicTBa MeTaioB. CriocoObl moJtydyeHus. 3HaueHne MeTallioB U
HEMETAJUIOB B IPUPOJIE U )KU3HEIESITENBHOCTH YeI0BeKa U oprann3MoB. Koppo3us MeTamioB: BUIbI KOPPO3UH,
CITOCOOBI 3aIINTHI METATIIOB OT KOPPO3UHL.

Hewmeramner. O6ume puznyeckne U XUMHYCCKHE CBOMCTBA HEMETAJUIOB. TUIIYHBIE CBOMCTBAa HeMeTaiwios [V— VII
rpymm. Kimaccudukanus u HOMEHKIIATypa COSIMHEHUH HeMeTaoB. KpyroBopoTsl OHOTCHHBIX 3JIEMEHTOB B
npupoje

OK I, OK 2,
OK 4, OK7
IIK 3.5
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XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIraHUUECKHUX BEIECTB (OKCHIIOB, THIPOKCHIOB, KHCIIOT, COJIEH U 2
Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX BEIECTB, BOJAOPOJHBIX COSIMHEHUH, BEICIIUX OKCH/IOB U
THIIPOKCHIIOB
Ilpakmuueckoe 3anamue No6 2
CocrapneHre ypaBHEHUI XMMHYECKUX PEAKINH € y9aCTHEM IIPOCTHIX U CIOKHBIX HEOPraHUYECKHUX BEIIECTB:
METaJJIOB M HEMETAJUIOB; OKCHI0B METAIIOB, HEMETAJUIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPraHUIECKUX KUCIIOT,
OCHOBaHHH 1 aM(OTEPHBIX THAPOKCHAOB; HEOPraHNIECKHUX COJIEH, XapaKTEePU3YIOIINX X CBONHCTBA.
Peuienne npakTuKO-OpHEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUil HAa CBOCTBA, COCTaB, MOJyUeHHE U Oe30MacHoe
HCIIOJIb30BaHUE BKHEHIINX HEOPIraHMUECKHUX BEIIECTB B OBITY M IPAKTHYECKOH e TEIbHOCTH YeJIOBEKa
Tema 3.3. Coaep:xanue yueOHOro MaTepuasa 2 OK I, OK 2,
HNnenTudpuxanms Ilpakmuueckoe 3anamue No7
HEOPraHM4ecKHX JlabopatopHas paborta «/neHTH(UKANNSA HEOPraHUIECKUX BELIECTBY.
BellecTB Pemenue skcriepuMeHTANBHBIX 33/]a4 10 XUMHUYECKUM CBOMCTBAM METAJUIOB U HEMETAJIJIOB, 110 PACIIO3HABAHUIO U
TIOJIy9EHHIO COEAMHEHUI METAIJIOB M HEMETAJIJIOB.
WnenTndukanns HeOPraHMYECKUX BEIIECTB C UCTIOIb30BAHUEM UX (DH3UKO-XMMUYECKHX CBOMCTB, XapaKTEPHbIX
Ka4eCTBEHHBIX peaknnii. KauecTBeHHBIE peakuu Ha Cynb(ar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS
KonTponbHasi padora Ne2 CBoiicTBa HeOPraHMYeCKHX BellleCTB 2
Pasznean 4. Crpoenue u 24
CBOlCTBa
OpPraHMYecKuX
BellleCTB
Tema 4.1. Coaep:xanue yue0OHOro MaTepuaJja 2 OK 1, OK 2,
Kaaccuduxkanus, IlosiBneHue u pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipeamer opraHndeckoid xumMuu. Mecto u 3HaueHue OK 4
CTpOEHHE U OpPraHUYECKOH XUMHHU B CUCTEME €CTECTBEHHbIX HayK.
HOMEHKJIaTypa XUMHUYECKOE CTPOCHHE KaK TOPSIOK COeIMHEHNS aTOMOB B MOJIEKYJIE€ COIJIACHO UX BaleHTHOCTH. OCHOBHEIE
OpraHn4YecKHx TIOJIOXKEHHSI TEOPUH XHUMHYECKOTO CTPOEHHS OpraHudecKux coeanHeHnit A.M. ByrnepoBa. YriepoaHslii ckener
BeIleCTB OPraHUYECKO MOJIEKYIbl. 3aBUCHMOCTh CBOWCTB BEILIECTB OT XMMUYECKOTO CTPOCHUs MoJeKyi. Mzomepus u
H30MEpHL.
[Nonstre o ¢pyHkunoHansHOH rpymnne. Pagukan. [IpuHIMIbE! KiaccupUKaMy OpraHnIecKIX COCIUHEHNH.
MexnyHapoHas HOMEHKIATypa ¥ IPUHIUITBI HOMEHKJIATYPhl OPraHU4IeCKUX coeuHeHnH. [lonarue 06
a30TCOJIepIKalX COCMHEHUSIX, OMOIOTHYECKH aKTHBHBIX BEIlECTBaX (YriieBoiax, )upax, Oenkax u 1p.),
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)
Ilpaxmuueckoe 3anamue Ne8 2

HowmenknaTypa opraHuuecKuX COSANHEHNH OTIETBHBIX KJIacCOB (HACHIIICHHBIE, HEHACHIIIEHHBIE 1 ApDOMATHIECKNE
YIJIEBOJIOPOABL, CIIUPTHI, (PEHOIBL, allbETUAbl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.) CocTaBiieHHE MOJIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX ()OPMYJI OPraHNYECKHX BEILIECTB OTAEIBHBIX KJIACCOB, HCHOJIb3Ys UX Ha3BaHUS 110
CHCTEMaTHYECKON 1 TPUBUAILHOM HOMEHKIATYpe (3THIICH, alleTUIICH, TINLEpHH, (eHoT, (OopManbIerul, yKCycHas
KUCIIOTa, IMIKH). Pacuersl nmpocreiiield popMyIibl OpraHuueCcKOil MOJIEKYJIbI, HCXOJISl M3 AJIEMEHTHOTO COCTaBa (B
%)
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Tema 4.2. CBoiicTBa
OpraHHYeCKuX
coeqMHEeHUu

Coaep:kanue y4e0HOIro MaTepuaJia

DOU3NKO-XUMUYCCKHAEC CBOWCTBA OPTraHUYECKUX COCTUHCHUHN OTACIBHBIX KIacCOB (0COOCHHOCTH KiIacCU(UKAIIH U
HOMEHKIIATYPhl BHYTPH KJIACCa; TOMOJIOTHYECKHI Psiji ¥ 0011ast popMmyiia; u3oMepust; hu3nueckue CBOICTRa,
XAUMHWYECKHE CBOMCTBA; CIIOCOOBI IOTyYCHHS):

— TIpe/IebHBIC YIIICBOIOPOIbI (IKAHbI U IIUKIIOATIKaHbI ). ['OpeHIe MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHHUKOB
TEIUIa B IIPOMBIIUIEHHOCTH U ObITY. CBOHCTBA MIPUPOTHBIX YTIIEBOIOPOIOB, HAXOKCHHE B IPHPOJIE U
MMPUMEHEHHE aJKaHOB;

— HETIPeNIeNIbHBIC (aJIKEHBI, ATKUHBI M aJKATUCHBI) U apOMAaTHUCCKUE YIIIeBOAOPOAbL. ['opeHue aleTHICHa KakK
HCTOYHHK BBICOKOTEMIIEPATYPHOTO [UIAMEHH ISl CBAPKH U PE3KU METAILIIOB

— KUCJIOPOJICOJICPIKAIIUE COCTUHECHUS (CITUPTHI ¥ (PEHOIIBI, KApOOHOBBIC KHUCIOTHI U 3(DUPHI, aTbJICTUIbI U KCTOHEI,
JKUPHIL, yrIIeBoabl). [IpakTiueckoe NpuMeHEHNE STHIICHTIINKOJIS, TIUIepHHa, (peHona. [IpuMmeneHue
(opmanpaernaa, aneTanpAeruia, YKCYCHONH KUCIOTH. MBIa KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBa MbLIIA

— a30TcojIep KaIie COCTNHCHUS (aMUHBI I aMIHOKHUCIIOTHI, OeNkr). BEICOKOMONIEKYISIpHBIE COCTUHEHNUS
(cMHTETHYECKHE U OMOJIOTUYCCKU-aKTUBHBIC). MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BeHO. [louMmepur3anus 3TuiieHa
KaK OCHOBHOE HAITpaBJICHUE €r0 HCIIOJIE30BaHHUS.

I'eHeTnuecKasi cBsI3b MEXAY KJIACCAMU OPTaHUYECKUX COCIMHEHUIT

IlIpakxmuueckoe 3anamueNe9

CBoiicTBa OpraHUYECKUX COETMHEHUH OTACNBHBIX KIIACCOB (TPUBHAIBHAS M MEXIyHAPOIHAS HOMEHKIATYpa,
XMMHYECKHE CBOMCTBA, CIIOCOOBI MOTYYCHHUS): MIpEAebHbIE (AIKaHBI M IIUKIIOAIKAHbI), HEIIPEACIbHbIC (AJIKEHBI,
QIKUHBI ¥ aJIKaIMEHBI) ¥ ApOMaTHYECKUE YIIIEBOJOPO/IBI, CIIUPTHI U (PeHOIIBI, KApOOHOBBIE KHUCIOTHI U 3(UPHL,
aNbJEeTUAbl U KETOHBI, aMHHBI M aMHUHOKHUCIIOTBI, BBICOKOMOJIEKYIISIPHBIE COCIMHEHUS. 3alaHusl Ha COCTABICHHE
YpaBHEHMI XUMHYECKUX PEaKINi ¢ y9aCTHEM OPraHMYECKHUX BEIECTB HA OCHOBAHUU MX COCTaBa M CTPOCHHUS

Ilpakxmuueckoe 3anamueNel(

CocTraBieHHE CXeM peaKIiii (B TOM YHCIIE 10 MPEI0KEHHBIM IIeTTI0YKaM IPEBPAICHAN ), XapaKTePHU3YIOIIIX
XHUMHUYCCKHE CBOWCTBA OPraHIMYECKUX COCAUHEHHUN OTIACTBHBIX KJIACCOB, CIIOCOOBI MX TOJYYCHUS U HA3BaHUC
OpPTaHUYECKUX COCTUHECHUH 110 TPHBUAIHHOHN I MEXKITyHAPOIHON CHCTEMaTHIECKOW HOMEHKIIATYypeE.
Pemenue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33a/IaHUM HA CBOMCTBA OPraHUYECKUX COEAMHEHU N
OTJICJIEHBIX KJIACCOB

OK 1, OK 2,
OK 4

Ilpakmuueckoe 3anamueNel 1

JlabopatopHas pabora “TIpeBpaiieHust OpraHMueCcKUX BEIECTB IPU HarpeBaHuu".

[Nonmyuenne 3THICHA U N3yUEHUE €ro CBOWCTB. MoJIeTMpoBaHe MOJIEKYN M XMMUYECKHX IPEBpaIeHnil Ha
IIpUMEpE 3TaHa, STUICHA, alleTUIIEHA U .

Tema 4.3.
HNnenTudpuxanmus
OpraHHYecKuX
BellleCTB, X 3HAYEHHE
U IpUMEHEeHUe B
OBLITOBOW U
TPOU3BO/ICTBEHHOI
eI TeILHOCTH
YeJI0BeKa

Coaep:xanue yue0OHOro MaTepuasa
Buooprannveckue coenuHeHus. [[puMeHeHUE W OMOJIOTHYECKas pOITb YTIIeBOIOB. OKUCIICHHUE YIIIEBOIOB —

HCTOYHHK SHEPTUH KUBBIX OpraHu3MoB. O0macTn nmpuMeHEeH!s] aMIHOKHCIIOT. [IpeBpareHust 6eJIKOB MUK B
opranuzme. buonornueckue ¢pyHkuuu OenkoB. buonornueckue GyHKIMU )KUPOB. Posib opraHnyecKol XUMHH B
pelIeHU  MPoOIeM MUIIEBOH OE30MACHOCTH

Ponp opranudeckoil XMMUH B pelIeHH: poOIeM SHePreTHIeCKo 6e301acCHOCTH, B Pa3BUTHH MEAUIINHEI,
CO3JIaHWHU HOBBIX MaTEPHaJIOB, HOBBIX HCTOYHUKOB SHEPrUH (aJIbTepHATHBHBIC HCTOUYHUKH 3HEprun). OnacHoCTh
BO3CHCTBUS Ha KMUBBIC OPTaHU3MBI OPraHWIECKHX BEIIECTB OT/CIbHBIX KJIACCOB (YTIIEBOIOPOIbI, CIIUPTHI,

OK I, OK 2,
OK7, 6 0OK4
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(heHOTBI, XIIOPOPraHUIEeCKre TPOU3BOIHBIE, ANBACTHUABI U Jp.), CMBICI II0Ka3aTelsl IPeAeIbHO JOITYCTUMOM
KOHIIEHTpAaIuu

Ilpakmuueckoe 3anamueNel2

JlabopaTopnas padora: “VaeHTH(HKALNS OPraHUIESCKUX COSTUHEHUIH OTACIbHBIX KI1aCcCOB”

WneHTndukanms opraHmdecKux COCTMHCHUN OTACIBHBIX KIacCOB (Ha MIPUMEPE albJICTUI0B, KpaxMaia, YKCYCHOM
KHCJIOTHI, OEJIKOB U T.II.) C HCIIOJIB30BAHNEM HX (PH3UKO-XUMHIECKIX CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX
peaknuii. Jlenarypanus Oenka npu HarpeBaHuu. L[BeTHBIC peakiuy OSNKOB.

Konrpoasnas padora 3 CrpykTypa M CBOMCTBA OPraHUYECKUX BEIIECTB

Pa3znen 5.
Kunernueckue u
TepMOIHHAMUYECKHE
3aKOHOMEPHOCTH
NpOTEeKAHUS
XUMHYECKHX PeaKIuii
Tema5s.1 Coaep:xanue Y4e0HOro MarepuaJjia OK 1, OK 2,
CxopocTh XMUMHYECKHX | CKOPOCTh PEAaKIMH, €€ 3aBHCHMOCTb OT PA3IMYHBIX (AKTOPOB: MPHPOJIBI PEArHPYIOMINX BEMIECTB, KOHIEHTPALIMH OK 4, OK7
peaKnmH. pearupyromunx BemecTB, TEMIepaTyphl ¥ IUIOMAAN PEAKIIHOHHON MOBEPXHOCTH. TeruroBbie d3PEeKTH XUMUIECKAX 1K 3.5
Xumueckoe peakuuii. DK30- U YHIOTEPMUUYECKUE, PEAKIIUH.
paproBecue OO6patuMocCTh peakuuii. XWMHYECKOe PaBHOBECHE W €ro CMeEIIeHHE Mo ACHCTBHEM pPAa3INYHBIX (aKTOPOB
(KOHIIEHTpanusl peareHTOB WJIM IPOXYKTOB PEaKLWH, JAABJICHHE, TeMIeparypa) ISl CO3JaHUs ONTHMAalbHBIX
YCIIOBUI IIPOTEKAaHU XUMHUUeCKUX rTporuieccoB. [Ipunnun Jle [larense
Ilpakmuueckoe 3anamueNel3 OK 1, OK 2,
PeuieHne npakTUKO-OpHEHTUPOBAHHBIX 331aHUI Ha aHANN3 (PAKTOPOB, BIUSIOLIMX HA M3MEHEHUE CKOPOCTH OK 4, OK7
XMMHYECKOH peakluy, B T.4. C O3UIMH 3KOJIOTHYECKH LIEIec000pa3HOro MOBEACHNUS B OBITY U TPYILOBOM
JESITEITPHOCTH B IIEIISIX COXPAHEHHS CBOETO 3JJ0POBBS M OKPYKAIOMIEH IPUPOIHOMN CPEIIBL.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI Ha npuMeHeHue npunuuna Jle-lllarense nas HaxoxaeHUs
HaIpaBJICHNS] CMEILICHNS] paBHOBECHSI XMMUYECKON PEaKLK U aHAJIN3 (paKTOPOB, BIMSIONINX Ha CMELICHHUE
XHUMHYECKOTO PaBHOBECHS
Pasznen 6. PacTrBopsl
Tema 6.1. Coaep:xaHue Y4e0HOr0 MaTepuaJjia OK I, OK 2,
IMonsiTue o pactBopax | PacTBopeHune kak Gpu3nko-xumMudeckuit mporecc. PactBopsl. CriocoObI MPUTOTOBJICHUST PACTBOPOB. OK 4, OK7

PactBopumocTs. MaccoBast 107151 pacTBOPEHHOT0 BelecTBa. CMBICH MOKa3aTeNsl MPeIeNIbHO JOMYyCTUMOMN
KOHIIEHTPAIIUHU U €T0 HMCIIOJIF30BaHHE B OI[EHKE YKOJIOTHIECKOH 0e30I1acHOCTH.

[IpaBuia 5K0IOTHYECKH 11eNIeCO00Pa3HOTO MOBEICHHS B OBITY M TPYAOBOH NCATEIBHOCTH B IEJISIX COXPAHEHUS
CBOETO0 3/I0POBBS 1 OKPYXKAIOIIEH MPUPOTHON Cpe/Ibl; ONTACHOCTh BO3JICHCTBHS HA KUBbIE OPTaHU3MBI
OTIPE/ICTICHHBIX BEIECTB.

Pemrenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PaCTBOPHI, HCIIOJIb3yeMbIe B OBITOBON U
TPOU3BOICTBEHHOM JIESATEIHHOCTH YETIOBEKa
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Tema 6.2. Coaep:xanue Y4e0HOro MaTrepuaJjia 2 OK 1, OK 2,
HccnenoBanue coiictB | Ilpaxmuueckoe 3anamueNel4 OK 4, OK7
pacTBOpoB IIK 3.5
Jlaboparopras pabota «[IpuroToBieHue pacTBOPOBY.
[IpuroroBneHue pacTBOPOB 3aJaHHOI (MaccoBOMH, %) KOHIIEHTPAIUH (C MPAKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCAMH) H OTIPEICIICHIE CPEIbl BOTHBIX PACTBOPOB.
Pemenne 3a1a4 Ha IPUTOTOBJICHNE PACTBOPOB
Paznen 7. Xummusa B 6
OBITY U
NPON3BOACTBEHHOM
JIeATeIbHOCTH
YyeJ0BeKa
Tema 7.1 Xumus B Codepoicanue yuednozo mamepuaia 2 OK I, OK 2,
ObITY M . Hosgeiimme nocTmkeHns XUMHYECKON HAYKH U XUMUYECKO# TexHooruu. Pois xumun B oOecriedeHnn OK 4, OK7
TpOM3BOACTBEHHOM 9KOJIOTHYECKOH, SHEPreTUUCCKON U MUIIEBOH 0€30IMacHOCTH, Pa3BUTHU MeTUIMHEL [IpaBriTa moucka u aHam3a 1IK 3.5
ziﬁziz:];()ﬂn XUMHUYECKON MH(POPMAIMU U3 Pa3IMYHbIX HCTOYHHKOB (HaydHasi M yueOHO-Hay4dHas JINTeparypa, CpelicTBa
MaccoBoi nH(opMmarmu, cets MHTepHeT)
Ilpakmuueckoe 3anamueNel5
[Nownck u aHanIM3 KeiCoB O MPUMEHEHUN XMMHUYECKHIX BELIECTB M TEXHOJIOTHUH ¢ yueToM Oymymiei
npodeccHoHaTBFHON AEATETFHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTEIIbHBIC MaTEPHAJIbl, KOHCTPYKIIMOHHEIE 2
MaTepHaIIbl, KPacKH, CTEKII0, KepaMUKa, MaTEPUAITBI TS JIEKTPOHUKH, HAHOMATEPHAJIbl, TCKCTHIILHBIC BOJIOKHA,
HCTOYHUKHU PHEPTUH, OPTaHWYECKHE M MUHEpAJIbHBIE YI00pEHHsI, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3ammra: [IpencraBieHne pe3yabTaTOB pemeHus KecoB B hopMe MUHHU-IOKIIAA C TIPe3eHTANEH
Ilpomercymounaa ammecmayusa no oucyuniune (3auem) 2
Bceezo 72
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4. YCJIOBUS PEAJIU3AIIMU ITIPOTPAMMBI YUEBHOM U CIHUILIAHBI

4.1.MaTepuajibHO-TEXHHYECKOE o0eclevyeHne peaJu3auum MporpaMmmbl
Jist peammzanuu nporpammbl Y12 Xumus wmeercs y4eOHBI KaOMHET XWMUH.
[Tomemenue kabunera ynoBineTBopseT TpeboBaHusM CaHUTAPHO-3THIEMUOJIOTUYECKUX TTPABHI
Y HOPMATHBOB M OCHAII[EHO THIIOBBEIM 000PYIOBaHHEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSIX,
B TOM YHCJIE CIIEHUATH3UPOBAHHON yueOHOI MeOeNbo U CpecTBaMHU O0y4YeHHs, JOCTATOUYHBIMU
JUTSI BBITIOJTHEHUS TPEOOBAHMIA K YPOBHIO MOJITOTOBKH 00 YJaFOIIUXCS.
Oobopyooeanue yueonozo kabunema:
- CTOJIBI, CTYJIBS ;
- 000opymoBaHKe 1a0OPATOPUHU U pabOYHX MECT Ja0OPATOPUH:
Texnuueckue cpeocmea 00yueHus:
- IpU HEOOXOAMMOCTH 3aHATHUA TPOBOIATCA B KaOWHETaX HH(POPMAIMOHHO-TEXHUYECKOTO
IEHTpa
B cnyuae neobxooumocmu:
Jlaboparopust OOIIei 1 HEOPraHUYECKON XUMUM, OCHAIICHHAS HEOOXOIUMBIM IS Pealln3aiun
MPOrpaMMBbl TUCHUTUTHHBI 000pyI0BaHUEM:
- 1abopaTOpHBIE CTOJIBI, CTYIbs, TaOOpaTOpHast MOCY/a, XUMHUUECKUE PEaKTUBBI
4.2. UuopMmannoHHoe odecriedyeHUue peaanu3aiuu NporpaMmmbl

4.2.1. OcHOBHbIE UCTOYHUKH

. Amapues, A. WM. O6mas xumus. COOpHHK 3aJlaHul ¢ IpUMEpPaMU PEIICHHH : yueOHOe Imocooue
IS cpenHero npodeccuonaabHoro oopasosanus / A. M. Amapres, JI. . Adbonnna. — 2-e u3g.,
ucrp. u jon. — Mocksa : M3ngatenasctBo FOpaiit, 2019. — 127 ¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09932-4. — Tekcr : anektponnslit // ObC HOpaiir [caiit]. —
URL.: https://biblio-online.ru/bcode/438405

. Audunorenosa, M. B. Xumus : y4eOHMK W MPAKTHKyM ISl CPEAHETO MPO(ECCHOHATBHOTO
oOpasopanus / U. B. AudunorenoBa, A. B. baokos, B. A. IlonkoB. — 2-¢ u3/., UCHP. H JOI. —
Mocksa : UznmarensctBo IOpaiit, 2019. — 291 c¢. — (IIpodeccnonanprHoe oOpa3oBaHHUE). —
ISBN 978-5-534-11719-6. — Tekcr : onekrponnbii // DBC IOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/445993

. 3anines, O. C. Xumus. JIabopaTopHblii NMPaKTHKyM M COOPHHK 3ajJad : ydeOHOE MOocoOHue s
cpenHero mpodeccuonanbHoro oobpaszoanus / O. C. 3aineB. — MockBa : M3gaTenbcTBO
Opaiit, 2019. — 202 ¢. — (ITpodeccuonansuoe odpazopanue). — ISBN 978-5-9916-8746-1.
— Texkct : anexrponusiii // ObC KOpaiit [catit]. — URL: https://biblio-online.ru/bcode/437379

. MapteiHoBa, T. B. Xumus : y4eOHUK W TPAKTUKYM Ui CPeAHEro MpodecCHOHAIBHOTO
obpa3zoBanus / T. B. MapteinoBa, 1. B. Apramonosa, E. b. 'ogyHoB ; mox obmieli penakuueit T.
B. MaptbeiHoBoil. — 2-¢ u3a., ucnp. u gon. — Mocksa : UznarensctBo FOpaiit, 2019. — 368 c.
— (ITpodeccrnonanpHoe o6pazoBanue). — ISBN 978-5-534-11018-0. — TekcT : 2JI€KTPOHHBII
// OBC KOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/439067

. Huxonwckuii, A. b. Xumus : y4eOHHK M MPAKTUKYM IJIS CPEIHETO MPO(PeCCHOHAIBHOTO
obOpasoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u jgon. — MoCKBa :
MzpatensctBo KOpaiit, 2019. — 507 ¢c. — (IlpodeccronansHoe oopazoBanue). — ISBN 978-5-
534-01209-5. — Texkct : snekrponnbii / DBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/437373

4.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. AnapueB, A. 1. O0mas u HeopraHudyeckas Xumus. JlabopaTOpHBIH MPaKTHKyM : y4eOHOE
rmocooue M cpeaHero mpodeccruoHalbHoro oopaszopanus / A. 1. Amapres, A. A. Ka3zakosa, JI.
B. IlleBHuipina. — 2-e u3a., uctp. u gon. — Mocksa : U3natenscto FOpaiit, 2019. — 159 c.
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— (ITpodeccrnonansHoe o6pazoBanue). — ISBN 978-5-534-04610-6. — TekcT : 2JI€KTPOHHBII
// OBC KOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/438421

2. Xumus. 3aJauyHuK : yueOHOe mocoOue I cpeaHero mpodeccHoHaIbHOro odpaszoanus / 1O.
A. JleGenes [u ap.] ; mox obmeit penaknueit I'. H. daneeBa. — Mocksa : UznarensctBo Opaiit,
2019. — 238 ¢. — (IlpodeccuonanbHoe oopazoBanue). — ISBN 978-5-9916-7786-8. — Tekcer :
anexTpoHHbIH // OBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/436534

3. Xumus s ipoeccuii U CIeUaTbHOCTEH €CTECTBEHHO - HAYYHOTO MPOQHIIS : YICOHUK s
CTyH. ydpexaeHuit cpea. mpod. obpaszoBanus / O. C. T'abpuensu, U. I'. Octpoymos, E. E.
Octpoymona, C. A. Cnankos; moxa. pea. O. C. T'abpumensna. - 3- usm., crep. — Mocksa:
Axanemust, 2017. - 400 c. — (TIpodeccuonansHoe oopa3zoBanue). — ISBN 978-5-4468-5095-2.
4.001m1as 1 HeopraHuveckas XMMHs Ui (papMalreBTOB : YIYCOHHK W MPAKTHKYM JUJIS CPEIHErO
npodeccruoHanbHOTO 00pazoBanus / B. B. HerpeGenkuii [u ap.] ; mox obmieit penakmnueii B. B.
myxckoi, U. }O. benasuna, B. I1. Cepreesoii. — Mocksa : I3garensctBo FOpaiit, 2019. — 357
c. — (IlpodeccuonanbHoe oOpazoBanme). — ISBN 978-5-534-02877-5. — Texker
anexTpoHHbI // DBC FOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/433401
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