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PabGouass mporpamMma yuyeOHOro mpeaMera pas3paboTaHa Ha OCHOBE TpeOOBaHUM
dbenepaibHOrO0  rocyJapCTBEHHOTr0 00pa30BaTENbHOTO CTaHJapTa CpPEJHEro O0OIero
o0OpasoBaHmsi, yTBEPKICHHOTO TprKa3oM MwuHuctepcTBa oOpasoBanus u Hayku PD ot 17
mMas 2012r. Ne 413 (¢ u3MeHeHusMu u jonojHeHusmu) (manee — DPIOC COO),
beneparbHOTO roCyJ1IapCTBEHHOTO 00pa3oBaTeILHOTO CTaHJapTa CpeaHero
npodeccruonansHoro 006pazoBanus no crueruanbHocTH 08.02.10 CTPOUTENBCTBO JKETE3HBIX
JOpOT, TyTh U MYyTEBOE X03UCTBO, YTBEPKACHHOTO MPUKA30M MUHUCTEPCTBA MPOCBEILICHUS
P® or 13 aBrycra 2014 1. Ne 1002 (¢ uzMeHeHusiMu u jaomnoiaHeHusimu) (ganee — GI'OC
CIIO), mnonoxenmii ¢denepanbHOW 00pa30BaTEIBLHON MPOTrpaMMBl CPEAHETO OOIIETO
o0Opa3oBaHusi, YTBEp>KIEHHOW mpukazom MunuctepcrBa npocsemienuss PO or 23 HosOps
2022 r. Ne 1014, ¢ yueToM noJiygyaemMou CrieliiaaIbHOCTH.
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1 ITACIIOPT PABOYEM ITPOTPAMMBI
VIIL.07. Xumus

1.1 OGnactb npuMeHeHus pabodeil mporpaMmbl

Pabouas mporpamma y4eOHOTO IMpeaMeTa SIBISETCS YacThi0 MPOTpamMMbl MOATOTOBKU
cnenuanucToB cpeanero 3BeHa B coorBercTBUM ¢ PI'OC CIIO cnenmansaoctu 08.02.10
CTpouTeNbCTBO KENE3HBIX JOPOT, MMyTh U MyTEBOE XO3SIICTBO.

PabGouass mporpamma yueOHoro mnpemmera YII.07. Xumusa mnpeaHazHadeHa s
peanu3anuu 00pa3oBaTEIbHON MPOrPaMMBI CPETHEro 001Iero 00pa3oBaHus MPHU MOATOTOBKE
CIELUAJIMCTOB CPEHETO 3BEHA.

1.2 MecTto y4yeOHOTO HpeaMeTa B CTPYKTYpEe MpOrpaMMbl MOATOTOBKHU CHEIIUATMCTOB
CpEIHEero 3B€Ha: BXOAUT B 00111e00pa30BaTEIbHBIN MK, U3y4aeTcsi Ha 0a30BOM YpPOBHE.

1.3 Llenu u 3agauu paboyeit mporpaMmbl — TpeOOBaHUS K pe3yjIbTaTaM OCBOCHHUS

OcBoenne coaepxkanusi yueOHoro mnpeamera YII.O7. Xumus obecrieynBaeT
JTOCTUXEeHUE oOyuarommumucs JudHOCTHBIX (JIP), meranpeamernbix (MP) u mpenMeTHBIX
(ITP) pesynbraroB, npegycMorpeHHbIx PI'OC COO u ydacTBYIOIIMX B HOJATOTOBKE K
(GhOpMUPOBAHUIO U PA3BUTHIO 00X KOMIIETeHINH, peaycMoTpeHHbix @I'OC CIIO.

[InanupyemMble TMUHOCTHBIE PE3YIbTaThl OCBOEHUS yU€OHOTO IPEIMETA:

JIP1 Oco3naromiuii ce0st rpakJaHUHOM U 3allIUTHUKOM BEJIUKOW CTPAHBI.

JIP2  IIposBRAOmMI aKTUBHYHK) TIPaXJAHCKYK) MO3WULHI0, JEMOHCTPUPYIOIIHAN
MPUBEPKEHHOCTh MPUHLUIAM YECTHOCTU, NOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH
AKTUBHBIA M YYaCTBYIOIIUN B CTYJIEHUYECKOM U TEPPUTOPUATIBLHOM CAMOYIIPABICHHH, B TOM
YHCJI€ HA YCIOBUSX I0OPOBOJIHUECTBA, MPOAYKTUBHO B3aUMOICHCTBYIONINN U yUACTBYIOIIHMA
B JICSATEILHOCTH OOIIIECTBEHHBIX OPraHU3aIUH.

JIP3 CoOmroparomuii HOPMBI TIPABOTIOPSAKA, CICAYIONIMN HeanaM TPakKIaHCKOTO
oOmecTBa, obecrnedueHusi 0e30MacHOCTH, TpaB W cBoOon rpaxknaH Poccuu. JlosibHBIN K
YCTAaHOBKaM M TPOSIBJICHUSIM TPEJCTABUTEICH CYyOKYyJIbTYp, OTIMYAIONUNA UX OT TPYIIl C
JEeCTPYKTUBHBIM M JECBUAHTHBIM TMOBeJACHUEM. JIEMOHCTpUPYIOMIMI HENpUITHE U
NPEAYNPEKTAIONIMN COLMATIBHO OMACHOE MOBEAEHUE OKPYKAIOIIHX.

JIP4 TlposiBigromuii 1 AEMOHCTPUPYIOIIMNA YBaXEHHUE K JIFOASM TPYJa, OCO3HAIOMIUN
IIEHHOCTh CcOOCTBeHHOTO Tpynaa. Crpemsimuiicss K (QOPMUPOBAHHIO B CETEBOM Cpejie
JUYHOCTHO U MPO(eCCUOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIE1ay.

JIP7 Oco3Haronmid OPUOPUTETHYID LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKarOIIUU
COOCTBEHHYIO M YYXYI YHHKAJIbHOCTh B PAa3JIMUHBIX CUTYaIUsAX, BO BCeX (opMax U BUIAX
NEATEIbHOCTH.

JIP9 CoOmromaromuii ¥ MpONaraHIAUPYIONINK MpaBuiia 370pPOBOTO M 0€30MacHOTO
oOpa3a >HU3HHU, CIOPTa; MPEAYNPEKAAIOMUNA JMOO NPEOI0JICBAOIINNA 3aBUCUMOCTU OT
ankoroyisi, Tabaka, TICMXOAKTHBHBIX BEIIECTB, a3apTHBIX urp ©u T.a. CoxpaHstomun
MICUXOJIOTUYECKYIO YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIHHO MEHSIFOLIUXCS
CUTYyalHUsIX.

JIP10 3abotsmuiics o0 3alUTe OKpYXKaIIeW cpeabl, COOCTBEHHOW U 4YY>KOH
0e30MacHOCTH, B TOM YHCIie HU(POBOIA.

MertanpeaMeTHble pe3yJibTaThl OCBOEHUSI YYEOHOTO MpeAMeTa OTPaKaloT OCBOCHUE
00y4YarouMMuCs MEXITPEAMETHBIX MOHITHA U YHUBEPCAIbHBIX yueOHbIX aercTBuil (Y'Y ):

ITo3naBarenbHbie Y'Y /1, BKIIIOYas:



MP 1 ba3oBrle s02uyeckue NeViCTBUA:

YY1 CamocrositenbHO — GOpMYJIUMpOBaTh M aKTyallM3MpOBaTh  MNpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE.

YV/2 VYcranaBiuBaTh CyIIECTBEHHBIM IPU3HAK WJIA OCHOBAaHMS JUIA CpPaBHEHWS,
Kkiaccudukanuy u 0000IICHMS.

VYV3 Onpenenarb ueau JI€ATEIbHOCTH, 3a/JaBaTh IMapaMETpPbl W KPUTEPUH HUX
JOCTHKEHUS.

V'V 14 BbIBISATS 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJIICHUSAX.

YV/5 BHOCHTH KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJIEICTBUI AEATEIbHOCTH.

YV 16 Pa3zBuBaTh KpeaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIEM.

MP 2 6a30BbI€ uccieoosamenvckue NENCTBUS:

YV]I7 Bnaaeth HaBbIKaMH y4eOHO-HCCIICIOBATEIILCKOM U MPOCKTHOM JIESITEIHHOCTH,
HABBIKAMH pa3pelieHus mpoosem.

YV/I8 BpIgBIATe NPUYMHHO-CICACTBEHHBIE CBSA3M M aKTyalM3upoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHs, HAXOAWTh AapTryMEHThl ISl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS.

YV/19 Arann3npoBaTh NOJYYEHHBIE B XOJI€ PELICHUS 3a0a4M PE3YIbTAThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX.

YVI10 ymerb NepeHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M NPAKTUYECKYIO OOJACTH
KU3HEIEATEIBHOCTH.

YVY11 YMeTb uHTErpUpOBaTh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTeil.

YV /12 Belgsurate HOBbIE UJEH, IIPEJIaraTb OPUTHHAIBHBIE IOAXO0bI U PELICHUS.

YV 113 CiocoOHOCTh UX UCHOIb30BAaHUS B [I03HABATEIBLHON U COLIMATIBHON NPAKTHKE.

MP 3 6azoBbie ymenuss pabomams ¢ uHgopmayueu:

YV /(14 Bnagerb HaBbIKaMH TOJIYYeHHUS MH(POpPMAIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYILECTBIISATh IIOMCK, AaHAJIN3, CHCTEMAaTH3alUI0 M HWHTEPIPETALUIO
MH(GOpPMaIMU Pa3InYHbIX BUIOB U (GOPM MPEICTABICHUS.

YVY15 CoznaBatb TEKCThl B pa3duyHbIX (GopMarax C Y4YEeTOM Ha3HAYEHUS
uH(pOpMalMU W LEJIEBOM ayJAUTOPUH, BbIOMpas ONTUMAJbHYI (OpMy MpeACTaBICHUS U
BU3yaIU3aLNH.

YVYJI16 OuenuBaTh JOCTOBEPHOCTh, JETMTUMHOCTh MH(GOpPMALMH, €€ COOTBETCTBUE
IPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAaM.

YVY17 MWcnonb3oBaTh cpeactBa WHMOPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B PEIICHUWM KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3allMOHHBIX 3a7a4 C
coOmmoaeHeM  TpeOOBAaHMM  JPrOHOMHMKH,  TEXHHKHM  O€30IaCHOCTH,  THTHCHBI,
pecypcocOepexeHus, TPaBOBBIX U ATHUYECKUX HOPM, HOPM WH(OPMAITMOHHON OE30MTaCHOCTH.

YV/18 Bnagere  HaBbIKaMH ~ pacro3HaBaHWs W 3alIUThl  WH(OpMaIuw,
nH(OPMAITMOHHOW 6€30MTaCHOCTH JIMYHOCTH.

Kommynukarusabie YV /1, BKiroyas:

MP 4 6a3oBbie ymenus ooueHus:

YV19 ApryMeHTHpOBAHO BECTH IHAJIOT, PAa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO
TOYKY 3pEHHUS.

YV]20 Ilpu oOCyXJAeHUHM XUMHUUYECKHUX TMpo0JieM, CrocoOOB pelIieHus 3ajad,
PE3yIbTATOB YUEOHBIX UCCIIEIOBAHUN U MTPOEKTOB B 00JIACTH XUMHUH.



YV /121 PaboTaTh B rpynme mpu BHIIOJHEHUU MPOEKTHBIX pabOT; MpH IIAHUPOBAHUH,
NPOBEAECHUA M HHTEPNPETALNU PE3YJbTAaTOB OMNBITOB W AHAIW3E JIONOJIHUTEIbHBIX
UCTOYHUKOB MH(POPMAIIH 110 U3y4aeMOil TeMe.

Perynatusnsie YV /I, BKiroyas:

MP 5 6a3oBbie yMeHUs camoopeanu3ayuu:

YV 122 CaMOCTOSTENBHO OCYIIECTBIISATH IMO3HABATENIbHYIO JEATEIBHOCTh B OOJACTH
XUMUH, BBISIBISATH IPOOIEMBI, CTABUTH U (DOPMYJIMPOBATH 3aJaUH.

VYV 123 CaMOCTOSITENIBHO COCTABJISATH IUIAH PEIICHHS PAcUYETHBIX M KaueCTBEHHBIX
3a/lad M0 XMMHH, TUIAH BBINOJHEHUS MPAKTUYECKOW WJIM HCCIEAO0BATENIbCKOW pabdoThI €
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH.

YV]124 JlenaTh OCO3HaHHBI BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 3a pEUIEHHWE B TIPYNIOBOM paboTe HajJ Yy4eOHbIM MPOEKTOM WIIU
UCCJIEIOBAHUEM B 00JACTH XMMHU; J1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BO3HUKAIOIINM B
XOJI€ BBIIIOJIHEHUSL OIBITOB, MPOEKTOB WM HCCIECI0BAHHUI, BHOCHUTh KOPPEKTHUBBHI B
NEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM.

YV 125 Wcnonb3oBaTh NpuEMBI pedIeKCUU UIsl OUEHKH CUTyalldd, BbIOOpA BEPHOTO
penieHus Ipyu pelIeHU KaYeCTBEHHBIX U PACUETHBIX 3aad.

MP 6 6a3oBbi€ yMeHUsL CAMOKOHMPONS, NPUHAMUSL CeOsl U OPYUX:

YV /26 IlppuHruMaTe MOTUBBI U apryMEHTBI JPYTUX JIFOACH NPU aHAIN3E PE3YyJIbTATOB
NEATEIIBHOCTH.

YV 127 Ilpu3HaBath cBOE MPaBo U MPaBO APYIHUX JIOJEH HA OLIMOKH.

YV 128 Pa3BuBath CHOCOOHOCTh MOHUMATh MUP C TIO3ULIMU JPYTOro 4eJI0BEKa.

CoBmecTHas eITenbHOCTh Kak Y'Y J1, BKirovasi:

MP 7 6a30BbI€ yMeHUA COBMECMHOU OesAMENbHOCMU:

YV]129 I[loHuMath WU HUCHOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBHUIYaJTIbHOU
paboTHI.

YVJ30 IlpuHumarb 1€1M COBMECTHOW  JI€SITENBHOCTH, OpPraHU30BBIBATH W
KOOPJAWHUPOBATH JIEUCTBUSA IO €€ JTOCTHKEHUIO: COCTABJIATH IUIAH ACUCTBUM, pACTIPEACIATD
POJIM C yY€TOM MHEHUI YUYaCTHUKOB OOCYKJIaTh PE3yIbTaThl COBMECTHOM paOOTHI.

YV ]I31 xoopaAuHUPOBAaTh U BBIMOJIHATH paOOTy B YCIOBHUSX PEalbHOr0, BUPTYaIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS.

YV/32 oCymecTBIATh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B  PA3IUYHBIX
CUTYaIUX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHULIMATUBHBIM.

[IpeameTHbIE PE3yNbTATHI OCBOCHUS YUEOHOTO MpeaMeTa 00eCeynBaoT:

[IP1  CdopmupoBaHHOCTH  TPEACTABICHHN: O  XUMHYECKOW  COCTaBJISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMUU B IO3HAHUM SIBJICHUN OPHUPOABI, B
(GOpMUPOBAHUN MBIIUICHUS U KYJIbTYypbl JIMYHOCTH, €€ (PYHKIMOHAJIbHONM TI'PaMOTHOCTH,
HEOOXOIUMOW JUIsl PpEeUICHUs] MNPaKTHYECKHUX 3aJad M DKOJOTHYECKHM OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 30POBBIO U IIPUPOAHOU Cpelie.

I1P2 Bnanenue CHUCTEMOMH XUMHUYECKUX 3HAHUMH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAFOIIUE TTOHATHS (XMMHUYCCKH JIEMEHT, aTOM, 3JICTKpOHHAs 000JI0YKa aToMma, S-
, p-, d-onexTpoHHBIE  OpOWTaTXM  aTOMOB, HWOH, MOJIEKyJa,  BaJE€HTHOCTb,

AIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIEHUS, XUMHUUECKasl CBs3b, MOJIb, MOJISIPHAs Macca,
MOJISIpDHBI 00BEM, YTJIEpOAHBIA CKeNeT, (PYHKIHMOHAIbHAs TpyMma, paauKan, HU30Mepus,
U30MEPBI, TOMOJIOTHYECKUM psi, TOMOJIOIH, YIJIEBOAOPOABI, KUCIOPOJ- U a30TCOAEpKAIINE
COEIMHEHMsI, OMOJIOTMUECKH AaKTUBHBIE BellecTBa (YIJIEBOJbI, OEJIKH, >KUPbI), MOHOMED,
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MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS, KPUCTAJUIMYeCKas
peleTka, THUMIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U
YHAOTEPMUYECKHE, PEaKIIM HOHHOTO OOMEHA), PacTBOP, AJICKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTUYECKAS AUCCOLUMALMUS, OKUCIUTENb, BOCCTAHOBUTEINL, CKOPOCTh XUMHYECKOU
peaKIuu, XMMHUYECKOE PABHOBECHUE), TCOPUU U 3aKOHBI (TEOPUS XUMHUECKOTO CTPOCHUS
oprannyeckux BemectB A.M.bytiepoBa, Teopuss 3NEKTPOJUTHYECKOW JHUCCOLMALINH,
nepuoandeckuii 3akon J[.MI. MeHnpaeneeBa, 3aKOH COXpaHEHHUSI MacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUH, (HAKTOJOTUUECKHE CBEACHUS O CBONCTBax, COCTaBeE,
MOJYYEHUH U O€30MaCHOM HCHOJIb30BAHUM Ba)KHEUIIIMX HEOPTaHMYECKUX M OPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YeJIOBEKa.

[1P3 ChopMHUpOBaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKKM U B3aMMOCBS3b
V3YUYCHHBIX MOHSATUN, MPUMEHATHh COOTBETCTBYIOIINUE MOHSTHS MPU ONMUCAHUHM CTPOCHHUS U
CBOWCTB HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB W UX IMPEBPAILLICHUI; BBISBIATH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUW C TIOHATHSIMU M TPEACTABICHHUSIMU  JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB.

[1P4 CdopMUpOBaHHOCTH YMEHUM HCIOJB30BaTh HAUMEHOBAHUM XUMHYECKUX
COCIMHEHUN MEXTYHAPOJHOIO COK03a TEOPETUUECKON U MTPUKIATHON XUMHUU U TPUBUAIIBHBIC
Ha3BaHMUsS BAXXHEWINMX BEIIECTB (ITWICH, alleTWICH, TIulepuH, (eHol, GhopManbIeru,
YKCyCHasl KHCJIOTa, TJIMIWH, YTapHbIA Ta3, YIJIEKUCIbIM ra3, aMMHaK, raméHas W3BECTb,
MUTHEBAsE COJIa U JIPYTUX), COCTaBJISITH (POPMyJIbl HEOPTaHMYECKUX BEIIECTB, YypaBHEHUS
XUMHUUYECKUX PEaKIui, OOBSCHATh UX CMBICI;, MOATBEPKAATh XapaKTEPHbIC XHUMHUYECKUE
CBOMCTBA BEUIECTB COOTBETCTBYIOIIUMHU JKCIEPUMEHTAMH U 3alUCAMU YPaBHECHUU
XUMHYECKUX PEAKIIUH.

[1P5 CdopMupoBaHHOCT, YMEHHUM YCTAaHABIMBATH MPUHAICKHOCTh W3YYCHHBIX
HEOPraHUYECKUX U OPraHWYECKUX BELIECTB K ONPEACIEHHBIM KjaccaM W TpyIIiam
COCIMHEHUN, XapaKTepU30BaTh MX COCTAB U BAXKHEHILINE CBOWCTBA; OIPEICIATh BUIBI
XUMUYECKUX CBsI3eM (KOBAJICHTHAsl, WOHHAs, META/UNIMYeCKasi, BOJOPOAHAs), THIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIEeCTB; KIAaCCU(PUIIUPOBATH XUMUUECKHUE PEAKIIIH.

[TP6 BnageHune OCHOBHBIMHM METOAAMHM HAyYHOI'O TMO3HAHUS BEIIECTB U XMUMHUYECKUX
SBJICHUN (HaOII0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIMPOBAHNUE).

[1P7 CchopMupOBaHHOCTh YMEHHI MPOBOJUTH PACUEThl O XMMHUYECKUM (QopMysiaM U
YpPaBHCHHUSIM  XMUMHUYECKUX pEaKIUid C  HCMOJb30BaHUEM  (PUBMYECKUX  BEIUYMH,
XapaKTepU3YyIOIIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MaccChl, 00bEéMa (HOpMaJIbHBIC
YCJIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; UCIOIb30BaTh CUCTEMHBIC XUMUUECKUE 3HAHUS IS
MPUHATHS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C BEIIECTBAMU U UX
IIPUMEHEHHUEM.

[1P8 CdhopMupOBaHHOCT, YMEHMI TUIAHUPOBATH W BBITIOJHATH XUMHYECKHUI
HKCHEPUMEHT (TIPEeBpallleHUE OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MTOJTYUYECHHUE STUIICHA
M U3Yy4YECHUE €ro CBOMCTB, KAUYECTBCHHBIE PEAKIIMM Ha aJbJCTHUJIbI, Kpaxmal, YKCYCHYIO
KHUCIIOTY; JCHATypallMio OCJIKOB NMPW HArpEeBaHWUM, I[BETHBIC PEAKIMH OCJIKOB; MPOBOIHTH
peakiuu KOHHOTO OOMEHA, OMPEENsaTh CPEAy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKITUU
Ha cynbdar-, KapOoHAT- W  XJOPUJ-aHUOHBI, HAa KaTHUOH AaMMOHUS; peIlaTh
AKCTIEpUMEHTANIbHbIE 3aauyu 1o TemaMm «Metawie»y U «HeMeranasl») B COOTBETCTBUU C
npaBuIaMU TEXHUKMA OE€30MacCHOCTH MpH OOpalleHUH C BElIeCTBAMH M J1a00paTOpHBIM
000pyI0BaHUEM; TIPEACTABIIATh PE3YJIbTaThl XUMUYECKOTO AKCIEpPUMEHTa B (popMe 3alucu



yYpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (popMyIMpoBaTh BBIBOJABI HAa OCHOBE 3THUX
pe3yIbTaTOB.

[TP9 CdopMupoBaHHOCTHP YMEHHSI aHAIU3UPOBATH XUMUYECKYIO HH(POPMAIIHIO,
MOJy4YaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (CPEACTB MaccoBOW MH(popMaiuu, cetb MHTepHEeT u
IpyTHe) .

[TP10  CdopmupoBaHHOCTH  yMeHUW  cOONMOmaTh  TMpaBUa  IKOJOTHYECKH
1€JIECO00PA3HOTO MOBEACHUS B OBITY M TPYJOBOU ACSITEILHOCTU B LESIX COXPAHEHUS CBOETO
3I0POBBS U OKPYKAIOIIECH IPUPOTHON CPEbl, YUUTHIBATh OMACHOCTh BO3/ICUCTBUS HA KUBBIC
OpraHu3Mbl ONPENEIEHHBIX BEIIECTB, IOHUMAas CMBICII ITOKAa3aTeNsl MPEeAEIbHON JOIyCTUMOMN
KOHIIEHTpAIUH.



CooTHoIIeHNEe JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS
y4eOHOro mpeameTa
VII1.07. Xumus
B KOHTEKCTE MOATOTOBKHU K (POPMUPOBAHUIO U PA3BUTHUIO OOIINX KOMIETEHIIHH,
npeaycMmoTperHsix PI'OC CIIO

Kon u HanmeHnoBanue GpopMupyemMbIx [Tnanupyemble pe3ynbTaThl OCBOCHHSI YIEOHOTO MpeaMeTa
O0IIMX KOMITETCHITUI JIM4HOCTHBIE PE3yJIHTATHI [IpenmeTrHbie
MerarnpeagMeTHbIE PE3yIbTaThl pe3yIbTaThI
OKO1.Bpi6uparh cnocoObl perieHus JIP4, JIP7 I1P1, ITP3, IIP5
3amad npodeccnoHaIbHON MP2, MP3, MP5, MP6, MP7 I1P6, ITP7, ITIP8
NEATEIHHOCTHU MIPUMEHUTEIBHO K I1P9
pa3JIMYHBIM KOHTEKCTA.
OKO02. Hcnonb3oBatb COBPEMEHHbIC JIP1, JIP3, JIP9, JIP10 I1P2, ITP3, I1P4
CcpeacTBa IIOHMCKa, aHaam3a u MP1, MP2, MP3, MP5, MP6 I1P5, ITP9
UHTEPIPETALNN uHpOpMALUU u I1P10

WH(POPMAIIMOHHBIC TEXHOJOTHH IS
BBITIOJTHEHMS 33724 MTPodeccHoHaATBLHOM

JIeSITeIIbHOCTH.

OK 04. DddexTuBHO JIP1, JIP2, JIP3, JIP4, JIP7 IIP1, ITP6, ITP7
B3aMMOJICCTBOBaTh W  paboTaTth B MP4, MP5, MP6, MP7 I1P8, ITP9
KOJIJIEKTUBE M KOMaHJIC.

OKO07. ConelicTBOBaTb COXpPaHEHUIO JIP1, JIP2, JIP3, JIP9, JIP10 I1P1, ITP2, ITP5
OKpYXaroIein cpeabl, MP1, MP3, MP4, MP5, MP6, MP7 I1P6, IIP7
pecypcocOepexeHHIo, MIPUMEHSTh I1P8, T1P9
3HaHUA 00 U3MEHEHUHM  KJIHMMATa, 11P10
MPUHIIUIIBI OCpEIKITUBOTO

MPOU3BOJICTBA, 3¢ (HeKTHBHO

JIEHICTBOBATh B YpEe3BbIYAHBIX

CUTYaIUsX.




1.4 KonruecTBO 4acoB Ha OCBOeHUE paboyeil mporpaMmMbl, OUHON (OpMBI OOyUEHHUS:
- MakcumanbHast yueOHasi Harpy3ka oOyyJaronierocst — 78 4acos,
- O0s3aTenbpHas ayTMTOpHAs yueOHas Harpy3ka o0ydaromierocs — 78 4acos,
B TOM YHCIIE:
- TEOpeTHYECKoe 00yueHue — 42 yaca;
- IPAKTUYECKUE 3aHIATUA — 28 4aCOB;
- Ta0OpaTOpPHBIE 3aHATHUS — 8 YACOB;
- [IpomexxyTounas arrectanus: B popme nuddepeHupoBaHHOTO 3auéTa.
KonmdecTBo yacoB Ha OCBOCGHHE paboUeli MpOrpaMMbl, 3a09HOM (POpPMBI 0O0yUCHNUS
- MakcumanbHasi yueOHasi Harpy3ka — 78 4acos,
B TOM YHCJIE:
- TEOpEeTHYeCcKoe 00yueHue — 8 4acos;
- IPAKTUYECKHE 3aHATUS — 2 Yaca;
- CamocTodrenbHas pabota odyyaromuxcsi — 68 4acos.
[TpomexyTrounas attectauus: B popme quddhepeHIMpOBaHHOIO 3a4YETa.

1.5 Wcnonb3yembie METOABI OOYUEHHUS:

1.5.1 ITaccuBHBIE: JEKIIUSI, IEMOHCTPAIIMS, ONPOC, HAOIIOICHHE.

1.5.2 AKTMBHBIE U MHTEpPAKTUBHBIC: TBOPUYECKOE 3aJaHUE, padoTa B MaJlbIX T'pYyIIax,
npoOiemMHasi JIEKIHs, MOATOTOBKA IpE3eHTalMil, AUCKYCCHUS, KpPYIJIbIA cTos, paboTa ¢
JOKyMEHTaMH, TECTUPOBAHUE, KEeC-METOJ, MpoOIeMHbIe 1adopaTOpHble padOThI, pelICHNE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

10



2 CTPYKTYPA U COJIEPXXAHUE PABOYEN ITPOT'PAMMBI
2.1 O6bem paboueit mporpaMMbl y4eOHOTO MpeaMeTa U BUJIbI yueOHON paboThl OUHOMU
dbopmbl 00yIeHUS

Bun yuebHo# paboThl O6BbeM 4acoB

MaxkcumanbHas yueOHas Harpyska (BCero) 78
OO0s3aTenbHast ayUTOpUs yaeOHas Harpy3ka (BCero) 78

B TOM YHCIIE:

TEOPETHUUECKOE 00yUueHue 42
NPaKTUYECKHUE 3aHATHS 28
1ab0opaTOpPHBIE 3aHATUS 8
[TpomerxyTounas arrecranus B popme qudpepeHInpoBaHHOTO 3a4eTa

O0bem paboueil mporpaMMbl y9eOHOTO TIPEIMeTa W BHIBI YUeOHOU pabOThI 3a09HOM
dbopMbl 00yUeHHUS

Bun yuebHoit paboThl O6BeM YaCOB

MaxkcuMmanbHas yueOHasi Harpyska (Bcero) 78
OO6s3aTenbHast ayauTopus yueOHas Harpyska (BCero) 10

B TOM YHCJIE:

TEOPETUYECKOE 00yUCHUE 8
NPaKTUYCCKUE 3aHATHS 2
caMoCTOsTeNIbHAs paboTa 00yJaroIIerocs 68
[TpomexxyTounas arrecranus B popme audpepeHInpoBaHHOTO 3a4eTa
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2.2 TemaTudeckuil IIaH M coAepkanne pabouei mporpammsbl yaeOHoro npeamera YI1.07. Xumusi, ogHOM PopMbl 00yUeHUS

HaumenoBanue pasnenos
U TEM

Ne
3aHATUSA

Coneprkanue yueOHOTO MaTepuaia, 1abopaTopHbIE U MTPAKTHYECKHIE 3aHATHS,
caMmocCTosTeNbHas paboTa 00ydJaronmxcs,
KypcoBas paboTa (IpoeKT)

KommuectBo
qacoB

dopMupyemble
pe3yJIbTaThl OCBOCHHUS

1

2

3

4

5

1 xkypc, 1 cemecTp
MakcumanbHasi yueOHasi Harpy3ka — 32 Jaca
OO6s3arenbHas ayuTopHas ydeOHast Harpy3ka (Bcero) — 32 yaca, B TOM YHCIIE:
TeopeTruueckoe ooyueHnue — 14 yacon
MpaKTUYECKHe 3aHATusA — 14 yacos
nabopaTopHbIE 3aHITHS - 4 yaca

Paznen 1. OCHOBBI CTpOCHUS BElECTBA

Tema 1.1. Ilepuonnueckuit
3akoH W Tabmuma JI.W.
Menneneena

Cojnepkanne yueOHOro MaTepuaa:

1

Ilepuonnyeckass cucreMa XHMHYECKHX 3JIEMEHTOB U MepPHOAUYECKUI
3akoH JI.U. MenneseeBa. ®u3ndeckuil cMbIcia. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JEMEHTOB, 00pa3yeMbIX HMMHU MPOCTBIX U CIOKHBIX
BEIICCTB B COOTBETCTBUHM C IIOJIOKCHHEM XHMHUYCCKOI'O DJJIEMCHTa B
[lepuoanueckoit cucteme. MUPOBO33PEHUYECKOE M HAy4YHOE 3HAYCHHE
ITepuonnueckoro 3axona .M. Menneneesa. Ilpornoser .M. Menneneena.
OTKpBITHE HOBBIX XUMHUYECKUX YIEMEHTOB.

Tema 1.2.  CtpoeHue
aTOMOB XUMHUYECKHUX
JJIEMEHTOB H  TPHPOJIA

XUMHYECKOM CBS3U

Coneprxanue ydeOHOro MaTepuana:

2

Crpoenne aroma. CoBpeMEHHass MOJENb CTPOEHUS aroMa. OJIEKTPOHHAs
KOH(urypauust aroma. BajneHTHOCTb. DJEKTpOHHas NpPUPOJIa XUMHUYECKOU
CBSA3M. DJEKTPOOTPHULATEIBHOCTE. Buabl XumMu4eckoil ¢Bsa3u. KoBaneHTHas
CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3MBbl 00pa3oBaHus (0OMEHHBIN U JOHOPHO-
akuentopHslif). MoHHas cBs3p. Metauindeckas cBsizb. BogopojHasi CBS3b.
MeKMONEKYJISIpHBIE B3aUMOIeHCTBHS. M30TOMBL.

HpaKTI/I‘leCKI/IC 3aHATUA.

3

[Tpaktnueckoe 3anstue Ne 1: Crpoenue aroma. CocraBieHHe JIEKTPOHHO-
rpadpuueckux  Gopmyn osnementoB 14  mepuogoB. Homenkiaatypa
HEOPraHW4YeCcKHX coelMHeHUil. XWUMHUYecKas CHMBOJMKA W Ha3BaHUS
COEIMHEHUI MO HOMEHKJIAType MEXIYHApOAHOTO COK03a TEOPETUYECKOW U
MPUKJIAJHON XUMUH.

JIP1, JIP4, JIP7
MP1, MP2, MP3
MP5
TIP1, ITP2, TIP3, TIP4
T1P9

Paznen 2. Xumuueckue peakiuu

10

JIP2, JIP4, JIP9




Tema 2.1. Tuner
XUMHYECKUX PEaKIui

Copepxanre yueOHOT0 MaTepuana;

4

Kaaccnpukanmss #®  THDBI  XHMHYECKHX PpPeakHuil ¢  ydacTHeM
HEOPraHMYecKnux BemecTB. KoOIUMYECTBEHHbIE OTHOIIEHUS B XUMHH.
OCHOBHBIE KOJIMYECTBEHHBLIE 3aKOHBI B XHUMHHM U pacyeThbl 11O YPABHCHUAM
XMMHUYECKHUX peakiuil. Moip Kak eMHUIA KoIWYecTBa BeliecTsa. MossipHas
Macca. 3aKOHbI COXPaHEHHUsI MacChl U 3HEPIUU. 3aKOH ABorajpo. MosipHblii
00beM ra3os. OtHocuTenbHas IUIOTHOCTh ra3oB. Peakuun
KOMILJIEKCOOOpa30BaHus C Y4aCTHEM HEOPraHMYECKHUX BEIIECTB (Ha MpUMepe
THUAPOKCOKOMIIJICKCOB IIMHKA U aJIIOMI/IHI/IH).

[IpakTHuecKue 3aHATHS:

5

[Ipaktnueckoe 3anatusi Ne 2: CocraBiieHHMe YPaBHEHHMH XMMHYECKHX
peakumuii. PacuerT KOJIM4YeCTBEHHBIX XAPaKTePUCTHK BelIeCTB H
pacTBopoB BemecTB. KonmnuecTBeHHblE OTHOLIEHUA B XUMUU. OCHOBHBIE
KOJIMYECTBEHHbIE 3aKOHbl B XMUMHUHU U PACUEThl [0 YPAaBHEHUSM XUMHUYECKUX
peakiuii. Monb Kak equHHUIIA KOJMYECTBA BellecTBa. MomsipHas Macca.
3aKOHbBI COXpaHEHUsl Macchl U 3HEPTUU. 3aKoH ABoraapo. MossipHblil 00beM
ra3oB. OTHOCUTENbHAS IJIOTHOCTh I'a30B.

[Tpaktueckoe 3anstue Ne 3: OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu. CreneHb  okuciaeHus.  OKuUCAMTENb W BOCCTAHOBUTEIb.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU B IPUPOJIE, TPOU3BOJICTBEHHBIX
mpoueccax M JKM3HENEATENbHOCTH  OpraHu3MoB.  OKHCIUTENBHO-
BOCCTAHOBUTENbHBIM MOTeHUUan cpeabl. CocTaBleHHE U ypaBHHBaHHE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKLMi  METOAOM  BJIEKTPOHHOI'O

Oastadca. TunnuHeie HCOPraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN.
DJIeKTPOJIN3 PACTBOPOB U PACIJIABOB COJIEH.

Tema 2.2.
DIEKTPOIUTHYECKAS
JUCCOIMAINd W WOHHBIA
oOMeH

Coneprkanne y4eOHOro MaTepua;

7

Teopusi IJeKTPOJUTHYECKON auccouManuu. Peakiuum MOHHOTO OOMEHa.
CocraBieHrue peakiuii HOHHOTO OOMEHa IMyTeM COCTaBJICHHSI UX TOIHBIX H
COKpAILICHHBIX HOHHBIX yYpaBHeHUH. ['mapoJiu3 cosieil. 3HaueHue TUApOIn3a B
OMOJOTMYEeCKNX OOMEHHBIX Tmpoleccax. lIpuMeHeHHWe ruaponH3a B
MPOMBIITICHHOCTH.

Ha60paTOpHBIC 3aHATUA:

8

\Ha60paTopHoe 3ansitie Ne 1: I'mapoJin3 coJieid, peakiusi cpe/bl.

MP1, MP2, MP3
MP4,MP5, MP6
TIP1, ITP2, TIP6, TIP7
TIPS, [IP9, TTP10

Pasznen 3. CtpoeHue v cBONCTBA HEOPTAHUYECKUX COEIMHEHUN

16

Tema 3.1.
Knaccudukanus,

Coneprxkanre y4eOHOro MaTepuana;

9

HpCI[MCT HCOpFaHH‘-ICCKOﬁ XUMHUHU. B3auMoCBA3b HCOPraHNYCCKUX BCHICCTB.

13

JIP1, JIP3, JIP7, JIP9
JIP10
MP1, MP2, MP3 MP4,




HOMEHKJIaTypa U CTPOEHHUE
HEOPraHMYECKUX BEIIECTB

Kanaccnpukanmsa Heopranmdeckux BemiecTB. [IpocTtele U ClOXKHBIE
BemecTBa. HoOMeHkiIaTypa W Ha3BaHME  HEOPraHUYECKUX  BELIECTB.
Kpucramnoruapatel. Tunbl KpHCTANIMYECKHX PpelIeToK (aromHas,
MOJIEKYJISIpHAsl, HOHHAsl, METAJNINYECcKas).

HpaKTI/I‘leCKI/Ie 3aHATUA:

10

[Ipaktuueckoe 3anstue Ne 4: Pemenue 3a1a4 Ha pacyeT MaccoOBO# /101U
(Macchl) XMMHMYECKOr0 3jieMeHTa (coelMHeHHs) B MoJieKyJe (cMmecH).
PemieHue npakTHYecKHX 3a/IaHU N0 KjIaccupUKALMU, HOMEHKJIATYpe U
XHMHYECKUM (pOpMYJIaM HEOPraHUYeCKHUX BelleCTB Pa3JMYHbIX KJIACCOB
(Ha3BIBaTh W COCTABISATH (DOPMYJIBI XUMHUYECKUX BEIIECTB, OMPEICNIATH
MIPUHAIC)KHOCTH K KJ1accy).

Hctounukn xuMmudeckoil wHpOpManmu (HaydyHas ¥ y4eOHO-HAydHAsS
JauTepaTypa, CpelcTBa MaccoBOil mH(popmauuu, ceth MHTEepHET U apyrue).
[Tonck wHOpMaKMKU 1O HA3BaHUSAM, HACHTH(DHKATOPAM, CTPYKTYPHBIM
dhopmyam.

Tema 3.2. dusuko-
XUMUYECKUE CBOMCTBA
HGOpFaHI/I‘ICCKI/IX BCIICCTB

Cojnepikanne yueOHOro MaTepuaa:

11

Metanabl. OOmue ¢u3nyeckMe M XUMHYECKHE CBOMCTBA METaJJIOB.
Crioco0bl monydeHusi. 3Haue€HHE METAJUIOB W HEMETAUIOB B TNPHUPOJAE U
KU3HEJCATECIIBHOCTH 4eloBeKa M opranu3moB. Kopposus meTamioB: BHUIBI
KOPPO3HH, CIIOCOOBI 3aIUThl METAIIIOB OT KOPPO3HH.

Hemerayuibl. O0mue Qu3nueckue W XUMHYECKUE CBOICTBa HEMETaJIJIOB.
Tunuunbie cBoiictBa MetaioB [Y— YII rpynn. Knaccudukamus u
HOMEHKJIaTypa COeAMHEHUH HeMmeTayuioB. KpyroBopoTbl  OMOTeHHBIX
HJIEMEHTOB B IPHPOJIE.

JIaGopatopHble pabOTHI:

12

Jlaboparopnas pabora Ne 2: CpoiicTBAa MeTANJIOB U HEMETAJIOB.
UccnenoBanue GpU3NIECKUX U XUMUYECKUX CBOWCTB METAJNIOB U HEMETAILIIOB.
Pelenne sKkcriepuMEHTANBHBIX 33/1a4 IO CBOWCTBAM XMMHUUYECKUM CBOMCTBaM
METAJIJIOB M HEMETAJJIOB, MO PACIO3HABAHUIO M TMOJIyYEHUIO COETUHEHHI
METaJUIOB U HEMETAJJIOB.

Copepxanrie yueOHOT0 MaTepuana;

13

XuMHYeCKHEe CBOICTBA OCHOBHBLIX KJIACCOB HECOPraHMYE€CKUX BEIIECTB
(OKCI/IIlOB, THAPOKCUIOB, KHCIIOT, cojiel u r[[p) 3aKOHOMCpHOCTI/I B
W3MCHCHHH CBOMCTB IIPOCTBIX BCUICCTB, BOJOPOIHBIX COG)IHHCHHﬁ, BBICIIHUX
OKCHUIOOB U THAPOKCHUIOB.

[IpakTHuecKue 3aHATHS:

14

MPS5, MP6
I1P2, TIP3, 11P4, ITP5
[1P6, ITP7 , ITIP8, ITP9

ITP10




14

ITpaktueckoe 3ansate Ne 5: CocraBjeHHe ypaBHeHHl XHMHYECKHX
peaKkuMi ¢ y4acTHeM NPOCTBIX M CJI0KHBIX HEOPTraHHYEeCKHX BeleCTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB M aM(POTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKIX
KHCJIOT, OCHOBAaHUH M aM(OTEPHBIX THAPOKCHUIOB, HEOPIaHUYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOKCTBA.

15

[Ipaktnueckoe 3anatne Ne 6: PemieHnme NPaKTHKO-OPHEHTHPOBAHHBIX
TeopeTHYeCKUX 3a/IaHUIl HA CBOICTBA M MOJy4YeHHe HEOPraHM4YeCcKHX
BeleCcTB.

Tema 3.3. IlpousBonactBo
HEOPraHMYECKUX BEIIECTB.
3HaueHue U NpUMEHEHHUE B
OBITY M Ha IIPOU3BOJICTBO

16

[Ipaktnueckoe 3anatve Ne 7: PemieHne NPaKkTHKO-OPHEHTHPOBAHHBIX
3aJlaHUi 0 POJIM HEOPTAHUYECKOH XMMHMHU B CO3JJaHUU HOBBIX MaTEepHayioB (B
CTPOUTENIbCTBE U Jp. OTPACISAX MPOMBIIIJICHHOCTH), HOBBIX HCTOYHHKOB
SHEpruu (aJbTEPHATUBHBIE HCTOYHUKHA DHEPrUU) B pEUICHUU MpodiemM
9KOJIOTHYECKOM, SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH.

Hroro 3a CEMCCTP:

32

TEeOpeTHUeCKoe 00yueHue

14

IMMPAKTHUYCCKUC 3aHATUA

14

J'Ia60paTOpHLIC 3aHATUA

1 kypc, 2 cemectp
MaxkcumanbHast yueObHas Harpyska — 46 4acoB
OO6s3aTenbHast ayAUTOpHas yueOHasi Harpy3ka (Bcero) — 46 yacoB, B TOM
qucie:
TeopeTuueckoe o0yueHue — 28 yacos
MpaKkTUYECKHe 3aHATUA — 14 yacoB
nmabopaTopHbIe 3aHITHS — 4 Jaca

Pazgen 4, CTpOCHI/Ie U CBOMCTB OpTraHUYCCKUX BCUICCTB

28

Tema 4.1.
Knaccudukanmus,
CTpOCHHE M HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Coneprkanne y4eOHOro MaTepuarna;

1

IIpenmer opranmveckoii XuMuH. B3auMOCBSA3b HEOPraHHYECKUX W
OPraHWYECKHUX BEUIECTB. XMUMHUYECKOE CTPOCHHE KAK INOPANOK COCAVNHEHUS
aTOMOB B MOJIEKYJIE COIJIACHO MX BaJeHTHOCTH. (OCHOBHBIC II0JIOKEHHSA
TEOPUMH XMMHUYECKOr0 CTPOEHHMSI OpPraHMYecKMX coeauHeHuii A.M.
byrtiepoBa. YIiepoaHbIi CKEJIET OpraHUYECKON MOJIEKYJIbl. MomeKyspHbie
U CTPYKTYpHbIE (pa3BepHYTble, COKpAaLICHHbIE) XUMHYECKHE (HOPMYIIBI.
3aBUCHUMOCTb CBOWMCTB BELIECTB OT XHMMHYECKOTO CTPOCHHUS MOJIEKYIL.
Wzomepust u wu3oMmepbl (CTPYKTypHasi, TreoMeTpuueckas (LUC-TpaHcC-
uzomepusi). KpatHocTh xumudeckoil cBsizu. IloHatue o (yHKIHMOHATIBHON
rpynne.  IlpuHnunel  kiaccuUKallMM  OPraHUYECKHX  COEIMHEHUH.

JIP1, JIP3, JIP4,JTP9
JIP10
MP1, MP2, MP3
MP4, MP5, MP6
TP1, ITP2, TIP3, TTP4
TIP5, TTP7, TIP9, TIP10
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MexayHapoaHasi HOMEHKIIATypa U IIPUHLUIIBI HOMEHKJIATYpPbl OPraHUYECKUX
COCTUHEHUN.

HpaKTI/I‘leCKI/Ie 3aHATUA:

2

[TpakTueckoe 3ansaThe NeQ: HomeHKIaTypa OpraHM4ecKHX COeJMHEHHH
OTJENIBHBIX KJIAcCOB (HACBHIIIEHHbIC, HEHACBILIEHHbIE M apOMaTHYECKHe
YTIEBOAOPOABI, CIIUPTHI, (PEHOIIBI, aTbJICTU/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u 1p.) CocraBieHue TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HopMys
OpraHMYECKUX BEUIECTB OTJIENIbHBIX KJIACCOB, WCIIOJIBb3Ys MX Ha3BaHUS IO
CHCTEeMaTUYeCKOW HoMeHkIaType. Pacderbl mpocreiimeid ¢opmyJibl
OPraHMu4yecKoM MOJIEKYJIbI, HCXO/s U3 3JIEMEHTHOIO cocTasa (B %).

Tema 4.2.
OpraHU4YeCKUX
COeIMHEHUN

CBoiicTBa

Copepxanue yueOHOro MaTepuana;

3

IIpenenabHbie yrieBoaopoabl. PU3UKO-XMMUYECKHE CBOHCTBA (OCOOCHHOCTH
KJIacCH(PUKAMK ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUECKHH PsI U
oOuras Gopmyna; usomepusi; GU3NYECKUE CBOWCTBA; XMMHUUYECKHUE CBOWMCTBA;
CIocoObI moy4eHusi). 'opeHne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB
TEIUIa B MPOMBINIICHHOCTH H ObITy. CBOWMCTBAa NMPHPOIHBIX YTJIEBOJOPOJIOB,
HaXO0XJICHHE B IPUPOIC ¥ IPUMEHEHUE AJIKAHOB.

HenpeneabHble 1 apoMaTH4eckHue YrjaeBOAOPOAbl. DH3NKO-XUMUYECKUE
cBOiicTBa (0cOoOEHHOCTH KiIaccu(UKAMU U HOMEHKIATyphl BHYTPH Kiacca;
TOMOJIOTUYECKHH psif U o01mast hopmyna; uzomepus; pu3nyeckre CBONCTBA;
XUMHYECKHE CBOWCTBA; crocoObl momyueHus). [lomumepusanus sTuiieHa Kak
OCHOBHO€ HallpaBJICHUE €ro HCIOJIb30BaHMs. [OpeHue areTmieHa Kak
HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO MIIAMEHHM JIJISl CBAPKU U PE3KU METAILIOB.

Kucaoponoconep:xaiue coequHenusi (CIUPTHI U MPOCTHIE ADUPHI, PEHOITBI).
Ou3MKO-XUMHUYECKUE  CcBOWCTBa  (O0COOEGHHOCTH  KIacCUpUKALUKU |
HOMEHKJIaTypbl BHYTPH Kjacca; TOMOJIOTMYECKUU psii U obmas ¢dopmyia;
uzoMepusi; (U3MUECKHe CBOWCTBA; XHWMHUYECKHE CBOMCTBA; CIIOCOOBI
nosydeHusi). [lpakTuyeckoe NpHMEHEHUE OSTWICHIVIMKOJSA, TJIMIIEpUHa,
denomna.

Kuciiopoaocoaep:xamme coeguHeHust (aabJeruabl U KETOHBI, KapOOHOBBIE
KHUCJIOTBI M MX MPOU3BOJHbIE). DU3NKO-XUMUYECKHE CBOWCTBA (0OCOOEHHOCTH
KJaccu(uKalui 1 HOMEHKJIATyphl BHYTPH Kjacca; TOMOJOTMUYECKUH pAl U
oOurast Gopmyna; uzomepusi; GU3NYECKUE CBOWCTBA; XMMHUUYECKHUE CBOWCTBA;
crocoObl  monyuyeHust). Ilpumenenue ¢opmanpaeruia, —aneTalbIeruaa,
YKCYCHOM KHCJIOTBI. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. Mororiue
CBOMCTBA MbLIA.
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A3oTocoaep:kaiiue coeqJUHeHHs (aMHHBI W AMUHOKHUCIOTBI, OCIKH).
OU3NKO-XUMHYECKHE  CBOMCTBA  (0COOEHHOCTHM  Kilaccuukanuu U
HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKUH paAn u obmias (opmyna;
u3oMepusi; (U3NYECKHE CBOWCTBA; XHMHUYECKHE CBOKMCTBA; CIIOCOOBI
IIOJIyYEHUs).

Kinaccupukanusi 1 0CO0EHHOCTH OPraHMYecKUX peakuuii. Peakimonnsie
neHtpbl. Panukansl. I[lepBoHauanbHbIE TOHATHS O THUIAX W MEXaHHU3Max
OpraHUYECKUX PEAKLIUM.

HpaKTI/I‘leCKI/Ie 3aHATUA:

9

[Ipaktnueckoe 3anatue Ne 9: I'eHerTHyeckasi CBSI3b OPraHUYeCKHUX
coelMHeHUH. PenieHue nenoyek IpeBpallcHU HAa TI'E€HETUYECKYIO CBA3b
MEXJly KjaccaMM OPIraHMYECKUX COEIUHEHMM C COCTAaBICHHEM Ha3BaHUM
OpPraHMYEeCKUX COCAVMHEHUM IO TPUBUAIBHON WM MEXAYHAPOJHOU
CUCTEMATUYECKOM  HOMEHKiarype. PemieHue pacdeTHbIX  3aJad IO
YPaBHEHUSM PEAKLMI C y4aCTHEM OPIaHUYECKUX BEIIECTB.

Tema 4.3. Opranuueckue
BEIIECTBA B
KU3ZHEJEATEIIbHOCTH
yenoBeka. [Ipon3BoncTBoO
u NPUMEHEHUE
OpTraHWYECKUX BEIECTB B
POMBIIUIEHHOCTH

Copepxanne yueOHOro MaTepHana;

10

Buooprannveckue coenuHenusi. Ilpuvenenne u Owuoiormyeckass poJib
yriaeBoaoB. OKUCIIEHNE YIIeBOAOB — UCTOYHHUK SHEPIUU JKUBBIX OPIaHU3MOB.
O6nactiu npuUMEHEHUs aMUHOKUCIOT. IlpeBpamienuss OenkoB NUIIKM B
opranuszMe. buonormueckue ¢yHknuu OenkoB. buonornueckue ¢yHKIUN
*upoB. Ponb opraHnyecko XuUMUM B pElIEHUH MpoOJIeM MHILEBOI
0€30MaCHOCTH.

11

HykJjenHoBble KHCIOTBI: cocTaB W cTpoeHue. CTpoeHHEe HYKICOTHJIOB.
CoctaB nykienHoBbix kucioT (JJHK, PHK). Ponb HykIeHHOBBIX KHUCIOT B
YKU3HEACSITEIIbHOCTA OPTaHNU3MOB.

12

IIpou3BoACTBO OpPraHMYecKHX BeLIeCTB: IPOM3BOJCTBO  METaHOIA,
nepepabotka Hedtu. [lonmudTHNEH Kak KPYNHOTOHHA&KHBIM IPOAYKT
XMUMHUYECKOTo Mpou3BojacTBa. Ilpumenenue ostuiena. IlpousBoxnctBo u
NpUMEHeHHe Kaydyka # pe3uHbl. CHHTEeTHYeCKHe M HCKYCCTBEHHbIE
BOJIOKHA, MX CTPOEeHHe, cBoiicTBa. [IpakTHUeCKOe HCIOIb30BAHNUE BOJIOKOH.

13

CunreTnyeckMe IUIEHKHM: W30JSIUS Uil TPOBOAOB, MEMOpaHbI JUIs
ONPECHEHUS BOJbI, 3AIIUTHBIC TUICHKH JUIsI aBTOMOOWIJIEH, IUIacTBIPH,
XUPYpTrUYecKue TTOBSI3KH. Hosrie TE€XHOJIOTUHI JTaIbHENIIETO
COBEPLICHCTBOBAHHUS MTOJIMMEPHBIX MaTepraioB. PoJib oprannyeckoi XuMuu
B pEIICHUH MpoOJIeM SHEepreTH4eckoi 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
CO3JIaHMH HOBBIX MAaTEpUAJIOB, HOBBIX MICTOUHUKOB 3HEPrUH (QIbTEPHATUBHBIC
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‘I/ICTO‘-IHI/IKI/I SHEPTHUH).

[IpakTruecKue 3aHATHS:

14

[Ipaktnueckoe 3anstue No 10: PemeHume npakTHKO-OPHMEHTHPOBAHHBIX
3aJaHMil 10 COCTABJIEHMI) XUMHUYECKMX Ppeakuuid, OTPaKaUUX
XHMHYECKYI) AKTHBHOCTH OPraHMYeCcKMX COeJMHEeHUH B Pa3JHYHbIX
cpenax (MPUPOIAHBIX, OMOJTOTUIECKIX, TEXHOTSHHBIX).

Paznen 5. lucniepcHbie cCUCTEMBI

Tema S5.1. [ducnepchHbie
cUCTeMBbl M (aKTOPBl HUX
YCTOMYUBOCTH

Copepxanue yueOHOro MaTepHana:

15

JAucnepcubie cucrembl. Kossionanbie cucrembl. CTHHHBIE PacTBOPDI.
PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBopsl. CrocoOsr
IPUTOTOBJICHUS pacTBOpOB. PacTBopumocTh. MaccoBasi 101 pacTBOPEHHOIO
BemiecTBa. [IpenenbHO JOMyCTHMbIE KOHIEHTPAIlMA W UX HCIOJIb30BAHUE B
OLIEHKe 3Kojoruyeckoi 0ezomacHoctu. Knaccudukanus 1ucnepcHbIX cUCTEM
no cocraBy. CtpoeHune u (HaKTOphl YCTOHYMBOCTU TUCIIEPCHBIX CHCTEM.
Pacno3HaBaHne  HMCTUHHBIX  pacTBOPOB, KOJUIOWAHBIX  pPacTBOPOB U
rpybonucnepcHsix cucreM. CtpoeHue Muieiuibl. PaccenBanue cBeTa mpH
IPOXOXKJCHUH CBETOBOIO IIyyKa 4Yepe3 ONTHYECKH HEOJHOPOJHYIO Cpeay
(3ddexra Tungans).

HpaKTI/IquKI/IC 3aHATUA:

16

[Tpaktueckoe 3ansatue Ne 11: Pemenme 3aga4 Ha NPUTOTOBJICHHE
pacTBopoB. PemieHne npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha
JUCTIEPCHBIE CHCTEMBI, HCIHOJb3yeMble B OBITOBOM M MPOM3BOJCTBEHHOM
JIeITEIbHOCTA  4YEeJOBEKa, ¢ IIO3UIMH  3KOJIOTMYECKOM 0e30IacHOCTH
NOCJIECTBUM U TPAMOTHBIX pPelIeHU Mpo0sIeM, CBSI3aHHbBIX C XUMHEH.

Tema 5.2. UccnemoBanue

CBOJCTB JUCTIEPCHBIX
CHCTEM JUTS uX
uAeHTU(UKAIIH

JlabopaTopHbIe 3aHATHS:

17

JlaGopatoproe 3ansitue Ne 3: [Ipurorosnenue pactBopos. IIpuroroBienue
pPacTBOpPOB  3aJaHHOM (MOJSPHON) KOHLIEHTpauuu (C  TPaKTUKO-
OPUEHTUPOBAHHBIMH BOIIPOCaMH ), ONIPeieIeHHe Cpebl BOAHBIX PACTBOPOB.

JIP2, JIP3, JIP4, JIP10
MP1, MP2, MP3 MP4,
MP5, MP6
TP1, [TPP2, TIP3 TIP6,
T1P7, TIPS, TIP9 TIP10

Pasgen 6. Kunetnueckue u

TCPMOIAUHAMHUYCCKUC 3aKOHOMCPHOCTHU IMPOTCKAHUA XUMHUYCCKUX peaxunﬁ

Tema 6.1. Kunernueckwne
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKHUX
peakuuii

Conepkanue yueOHOTO MaTepHaa:

18

Xnmnueckue peakiuu. Kiaaccmpukanms XMMHYECKMX Ppeaknuii: 1o
¢pazoBomy cocTaBy (FOMOT€HHbIE U T'€TEPOTre€HHbIE), MO0 HMCHOJIb30BAHUIO
KATAJIM3aTOpPa (KaTaIUTUYECKUE U HeKaTanuTuieckrue). CKOpoCTh peaKium,
€€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAaKTOPOB: MPHUPOJIbI PEarupyroluX BEUIECTB,
KOHIIGHTPALlMN pEearupyronMx BeIIeCTB, TeMmepaTypsl (mpaBwio Bant-

18

JIP3, JIPY9, JIP10
MP1, MP2, MP3
MP5
TP1, ITP2, TIP3, TIPS
T1P9




lodda), maomanu peakiiMOHHOM TOBEPXHOCTH, HAIMYMS Kartanu3aropa. Pomib
KaTaJIn3aTOpPOB B NPUPOAE M MPOMBIIUIEHHOM IPOU3BOJCTBE. ODHEPrus
aKTHBAlMU. AKTHUBUpOBaHHBIM KomIuiekc. Karamuzatopel u karanus. Ponb
KaTaJIn3aTOPOB B IPUPOJE U MPOMBIILIEHHOM ITPOU3BOJCTBE.

JlaGoparopHble 3aHSTHSL:

19

Jlabopatopnoe 3ansitue Ne 4: OmnpeneneHne 3aBUCHMOCTH CKOPOCTH
PeaKIUH OT KOHIEHTPAMH Pearupyoiiux BelecTB U 0T TeMIepaTyphl.
OmnpeneneHne KOHCTAHTBI CKOPOCTH PEAKINK rpaduyeckuM MeronoM. Pacyer
SHEPrMM aKTUBAIMM PEaKIHMH. PelleHue MpakTHKO-OPUEHTUPOBAHHBIX
3amaHuii Ha aHanu3 (AKTOpPOB, BIUSIONMX HA W3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIuH.

Tema 6.2.
TepMoanHaMuyeckue
3aKOHOMEPHOCTHU
MPOTEKAaHUS XUMHUYECKUX
peaKuuii. PaBHoBeCHE
XUMHUYECKHUX PEaKIIHii

Copnepkanne yueOHOro MaTepuaa:

20

Kinaccupukanusi XMMHYECKHX Ppeakuuil: 10 TemwioBoMy 3(pdexry
(9K30TEepMUYECKHE, DHAOTEPMHUYECKHE), MO oOpaTtuMocTH (OOpaTuMbie U
HeoOpaTUMEbIe). TennoBbie ekt XUMUYECKHUX pEeaKIIHii.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakuuil. XuMHYecKoe
paBHOBecHe U €ro cMelleHHe O] AelcTBHEM Pa3iuYHbIX (aKTOpPOB
(KOHILIEHTpalLMsl peareHTOB WIX MIPOIYKTOB peaKklnu, AaBJIEHUE, TEMIIEpaTypa)
JUISL CO3IaHUSI ONITUMAJIBHBIX YCIIOBUH MPOTEKAHHUS] XMMHUYECKUX IMPOIIECCOB.
[TonsitTue 00 sHTanmbnuu W 3HTponuU. OHeprus [nbO6ca. 3axkon I'ecca u
cileACTBUA M3 Hero. Ponb cMelieHus: paBHOBECHS B TEXHOJOTMYECKHX
nporeccax.

HpaKTI/I‘leCKI/IC 3aHATUA.

21

[Mpaktuueckoe 3austue Ne 12: [Tpunmun Jle [llatense. Bausinue pa3jnyHbIx
(pakTOpOB Ha H3MEHEHHE PABHOBECHS XHMMHYECKHX peaknmi. 3aKkoH
JEHCTBYIOIIMX MacC M KOHCTaHTAa XUMHYECKOTO paBHOBecHs. Pacuersl
PaBHOBECHBIX KOHUEHTpPALUi pearupyroIuX BEIIECTB U MPOIYKTOB PEaKLU.
Pacuerst  TemsoBoro - 3ddexra  peakuuu.  PemeHue — mpakTUKO-
OpUEHTUPOBAaHHBIX 3aJaHUN Ha NpumeHeHue npuHuuna Jle-Illarense s
HAaxXOXK/JICHUs HAIpAaBJICHUS CMELIECHUS PAaBHOBECUS XMMHUYECKOW pEaKIUu U
aHayu3 (aKkTOpOB, BIMSAIOLINX HAa CMEIIEHHEe XMMUYECKOIO paBHOBECHSI.

Paznen 7. KauecTBeHHbIE peakllni 0OHAPYKEHHUS] HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

Tema 7.1. OGHapyxeHue
HEOPTaHHYECKUX
KaTHOHOB U aHMOHOB

HpaKTI/I‘-ICCKI/IC 3aHATUA:

22

[Ipaktnueckoe 3anstue Ne 13: KaudecTBeHHble XHMH4YECKHE PpPeaKIuH,
XapakTepHble 1JI1 00HAPYKeHUs] HEOPraHUYeCKUX BellecTB (KATHOHOB M
aHnoHoB). CocTaBlieHHEe ypaBHEHUN peakuuil oOHapykeHus KaTHOHOB [—VI

JIP9, JIP10
MP1, MP3, MP4 MP5,
MP6
TIP1, TIP3, TIP6, TIP7
TIPS, TIP10
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IpyNI U aHUOHOB, B T.Y4. B MOJIEKYJSIpHOW M HMOHHOH ¢opmax. Peakimn
0o0OHapy’KeHHsI HEOPraHWUYECKHUX BEILECTB B PEAIbHBIX 00BEKTAX OKpY’KaroIIen
CpEIBL.

Tema 7.2. OOHapyxeHue

23

HpaKTqucxoe 3angatue Nel4: KauvecTBeHHble XHMHYECKHE pe€akuuu,

OpraHMYECKHUX  BEIIECTB XapakTepHble A8 OOHApPY:KeHHS] OTAeJIbHBIX KJIACCOB OPraHMYecKHX
OTIENbHBIX  KJIAcCOB C coelMHeHMii: (EHOJIOB, aNpAETHIOB, KpaxMmalla, YKCYCHOHW KHCIIOTHI, )
UCIIOJIb30BaHUEM AMUHOKUCIIOT | Jip. [leHarypauus OeiKOB Mpy HarpeBaHUU, [IBETHBIC PEAKIINH
KaueCTBEHHBIX peakLui 0enkoB. CocTaBlieHHE KAa4eCTBEHHBIX PEaKIMi OOHAPYKEHUS OpPraHUYECKUX
COEIMHEHUI OTAENBHBIX KJIacCOB.
Hroro 3a cemecTp: 32
TEOpeTHUECKOoe 00yueHue 28
IPAKTUYECKHE 3aHATUS 14
1abopaTopHbIE 3aHATHS 4
[TpomexxyTouHas aTTectanus B popme nuddhepeHIMPOBAHHOTO 3a4eTa
Hroro no yueOHOMY NIpeAMETY: 78
Teopernueckoe 00yueHHe 42
IIpakTHyeckue 3aHsATUs 28
JlaGoparopHble 3aHATH 4

[IpomesxyTounas arrectanus B hopme 1udhepeHIMPOBAHHOTO 3a4yeTa

NHnuBuyaabHbIN IPOEKT

2.3 TemaTudeckuil miIaH U coJiepkaHue padoudeit mporpammel yueOHoro npeamera YI1.07. Xumusi, 3a04HOM

dbopmbl 00yUeHUs

Copepxanue yueOHOro MaTepHana, 1abopaTopHble U MPAKTUYECKUE 3aHATHUSA,

HaumenoBanue pasnenos No KomnnuectBo dopmupyembie
U TEM 3aHATUA CamOCTOATEbHAS PAOOTA 0OyUaIoMuUXC, 4acoB pe3yNbTaThl OCBOCHUS
KypcoBasi paboTa (IpoeKT)
1 2 3 4 5
1 kypc, 1 cemectp
MakcumanbHast yaeOHas Harpy3ka — 78 4acoB
OO0s3aTenbHast ayAUTOpHas Harpy3ka — 10 yacoB, B TOM 4YHCIE:
TEeopeTHIecKoe o0yueHue — 8 yacoB
MIPaKTUYECKHE 3aHATHS — 2 Yaca

CaMOCTOSTENIbHA paboTa - 68 yacoB
Paznen 1. OCHOBBI CTpOEHUS BEILIECTBA 2 JIP1, JIP4, JIP7
Tewma 1.1. Ileproamaeckuii|Cogepikanne yaeGHOr0 MaTepHaa: MP1, MP2, MP3
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3akoH W Tabmuma JI.U.
MenneneeBa.  CrpoeHue
aTOMOB XHUMHAYECKHUX
3JIEMEHTOB W  MpUpoja
XUMHYECKOU CBI3U

Ilepnonnueckass cucreMa XHMMHYECKHX JJIEMEHTOB W MepPHOAUYECKHUH
3akoH /.. MenneneeBa. Pu3n4eckuii CMbICI. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XHMHMYCCKHUX 3JICMCHTOB, 06pa3yeMHx HMHU IIPOCTBIX U CIOXHBIX
BEIIECTB B COOTBETCTBUU C IIOJIO)KEHHEM XUMHYECKOIO »JJEMEHTa B
[Tepuoaunueckoii cucreme. Ctpoenne aroma. CoBpeMEHHAst MOJIENb CTPOEHUS
aToMa. ONeKTpoHHas KoHpurypamusi aroma. BameHTHOCTh. DieKTpOHHAs
IPUPOJIa XMMHUECKOH CBSI3U. DIEKTPOOTPULIATEIBHOCTb.

MP5
ITP1, TIP2, ITP3, I1P4
I1P9

Paznen 2. CtpoeHue v cBONCTBA HEOPTAHUYECKUX COEIMHEHUN

Tema 2.1. Knaccuduxanus
u CTpPOCHUE
HEOPraHWYECKUX BEIIECTB.
DU3NKO-XUMHYECKHE
CBOMCTBa HEOPraHUYECKUX
BCIICCTB

Copepxanue yueOHOro MaTepuana;

2

IIpenMer HeopraHuuecKkOM XUMHH. B3aMMOCBSI3b HEOPraHUYECKUX BEILECTB.
Knaccupukauus Heopranmuyeckux BemiecTB. [Ipocthie U ClIOXKHBIE
BeulectBa. HomeHknaTypa ¥ Ha3BaHHWE  HEOPraHMYECKHUX  BEIIECTB.
Kpucramnoruapatel. Tunbl KpHCTANJIMYECKHX pelleTOK (aromHasd,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKas).

Meramnbl. OOume ¢usnueckue M XHMHUYECKHE CBOICTBA METAIJIOB.
Crioco0bl monydeHusi. 3Haue€HHE METAJUIOB W HEMETAUIOB B TNPHUPOAE U
JKU3HEACITENIbHOCTH 4eJIOBeKa M opraHu3MoB. Kopposusi MeTamioB: BUIBI
KOppO3UH, CIIOCOOBI 3aIIMThl METAJJIOB OT KOPPO3HUH.

Hemeranabl. OOumme Qu3nyeckue U XMUMHUYECKHE CBOMCTBA HEMETAIIOB.
Tunuunbie cBoiictBa MetaioB [Y— YII rpynn. Krnaccudukamus wu
HOMEHKJIaTypa COeAMHEHUH HeMmeTaluioB. KpyroBopoTbl  OMOTeHHBIX
AJIEMEHTOB B MPUPOJIE.

JIP1, JIP3, JIP7, JIP9
JIP10
MP1, MP2, MP3 MP4,
MP5, MP6
[1P2, TIP3, TIP4, TIPS
T1P6, TIP7 , TIPS, TIP9
TP10

Pazgen 3. CTpOCHI/Ie 1 CBOMCTB OpTraHUYCCKUX BCIICCTB

Tema 3.1. Knaccudukanus
U CTPOEHHE OPraHUYECKUX
BEIIECTB

Coneprkanne y4eOHOro MaTepuarna;

3

IIpenmer opranmveckoil XuMuH. B3auMOCBSA3b HEOPraHHYECKUX W
OpraHMYECKHUX BEIIECTB. XMMHMUECKOE CTPOEHUE KaK MOPSAIOK COEAMHEHHUS
aTOMOB B MOJIEKYJIE COIJIACHO MX BaJICHTHOCTH. (OCHOBHBIC II0JIOKEHHSA
TeOpUH XMMHMYECKOr0 CTPOECHHMSI OpPraHMYecKMX coequHeHuil A.M.
byrtiepoBa. YriepoaHbIi CKEJIET OPraHUYECKON MOJIEKYJIbl. MomeKyspHbie
U CTPYKTYpHbIE (pa3BepHYTble, COKpAaLICHHbIE) XUMHYECKHE (HOPMYIIBI.
3aBUCHUMOCTb CBOWMCTB BELIECTB OT XHMHYECKOTO CTPOCHHUS MOJIEKYIL.
W3zomepust u u3oMmepbl (CTPYKTypHas, TreoMeTpuueckas (LUC-TpaHcC-
uzomepusi). KpatHocTh xumuueckoil cBszu. IloHatue o (yHKIHMOHATIBHON
rpynne. [IpuHImnsl Kaaccu@uKauyl OpraHndeckiux CoeIMHEHUH.

Tema 3.2. CaoiicTBa

Copepxanrie yueOHOTO MaTepHana;
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JIP1, JIP3, JIP4,JTP9
JIP10
MP1, MP2, MP3
MP4, MP5, MP6
TIP1, ITP2, TIP3, TTP4
TIPS, TIP7, TIP9, TIP10




OpraHUYECKUX
COCTUHEHUN

YriaeBoaopoasl. DU3UKO-XUMUYECKUE CBOICTBa (ocobenHocTH
KJIacCU(UKALMU U HOMEHKJIATyphl BHYTPH Kjacca; TOMOJOTHYECKUI psii U
obmast dopmyna; uzomepus; pusnyeckue CBOWCTBA; XUMHUECKUE CBOMCTBA;
CIIOCOOBI MOJTYYCHHUS ).

Kuciiopoaocoaep:xamue coelMHeHUs1 (CIUPTHI U IPOCTHIE YPUPHI, PEHOIBI,
KapOOHOBBIC KHUCIOTHI). DU3UKO-XMMUYECKHE CBOHCTBa (OCOOCHHOCTH
KJaccu(uKauyl ¥ HOMEHKJIATYphl BHYTPH Kjlacca; TOMOJOTHUYECKUH pAd U
oOurast Gopmyna; uzomepusi; GU3NYECKUE CBOWCTBA; XMMHUUYECKHUE CBOWMCTBA;
CIOCOOBI IIOJTYyUYEHUS).

Paznen 4. Homenkiarypa H

COPraHN4YCCKUX U OPIraHNuYCCKUX CO@,Z[I/IHCHI/Iﬁ

Tema 4.1. Homenknatypa
HEOPraHUYECKUX u
OpPraHUYECKUX
COCIMHEHUN

HpaKTI/IquKI/Ie 3aHATHA

5

[Tpaktnueckoe 3anatue Ne 1: HoMeHkiaTypa HeOpraHM4eCKHX
coeJUHeHHMI. XUMHUYECKas CHMBOJMKA W Ha3BaHMUA COEAMHEHHUH 11O
HOMEHKJIATypE MEXIYHAapOJAHOIO COK3a TEOPETUYECKOW M IPHUKIAIHOU
XUMUH.

Homenkiiatypa  OpraHM4ecKHX COCIMHEHHH  OTIEIBHBIX  KJIACCOB
(HachlLICHHbIE, HEHACHIIIEHHbIE U apOMAaTHYECKUE YIJIEBOJOPOAbI, CIHPTHI,
(eHombl, anbAerubl, KETOHbI, KapOOHOBbIE KUCIOTHI U J1p.) CocraBieHue
HOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEIIECTB
OTHENBHBIX KJIACCOB, HCIONB3YyS MX HA3BaHHUS 110 CUCTEMaTUYECKOH
HOMEHKJIaType. MexIyHapoaHas HOMEHKIIATypa U IPUHLIUIIBI HOMEHKIIATYPbI
OPraHWYECKUX  COEJUHEHUM. Pacuyers! npocrenmen (popmy.isl
OPraHMu4eCKOH MOJIEKYJIbI, HCXOJs U3 JIEMEHTHOIO cocTasa (B %).

JIP1, JIP3, JIP4, JIP7
JIP9, JIP10
MP1, MP2, MP3 MP4,
MP5,MP6
TIP1, ITP2, TIP3, TTP4
TIPS, TIP7, TIP9, TIP10

CamocTosTenbHas pabota o0yyaronmxcs
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Paznen 1. OCHOBBI CTpOEHMSI BEILIECTBA

Tema 1.1. Ilepuoanueckuit
3akoH W Tabmuma JI.W.
Menieneena.

Coneprkanue y4eOHOro MaTepuarna;

Ilepponnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB U NEPUOJUYECKUM 3aKOH
HAN.  Mengeneea.  MHPOBO33pEHUECKOE WM HAy4YHOE  3HAYEHUE
Ilepnonnueckoro 3axona [[.M. Menneneesa. IIpornossr [I.1. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKUX JJIEMEHTOB.

Tema 1.2.  CtpoeHue
aTOMOB XAMUYECKHX
3JEMEHTOB M  MOpUpPOAA
XUMHYECKOUN CBI3U

Copepxanne yueOHOT0 MaTepHana;

Bunbl xmMuueckod cBs3M. KoBaJleHTHast CBsA3b, €€ PpPAa3sHOBUIHOCTH U
MeXaHU3Mbl 00pa3oBaHMsA (OOMEHHBIH W JIOHOPHO-aKLENTOpHbIN). MoHHas
CBA3b. Meraimmueckass cBsa3b. BogopoaHas cBsA3b. MeEXMONEKYISIpHBIE
B3auMoaeucTBus. M30TOMNBbI.
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JIP1, JIP4, JIP7
MP1, MP2, MP3
MP5
TIP1, ITP2, TIP3, TIP4
T1P9




Paznen 2. Xumuueckue peakiuu

Tema 2.1. Tumns | Conepxanue yaeOHOro MaTepHuana;

XUMHNYCCKHUX peaKquI

Knaccudukanus u TUIIBI XUMHUYECKUX PEaKIUil ¢ y4acTHEM HEOPraHUYEeCKUX
BemecTB.  KonuuecTBeHHble  OTHOWIEHHS B XUMUU.  OCHOBHBIE
KOJIMYECTBEHHbIE 3aKOHBl B XUMHUHU U PACUEThl MO yPaBHEHUSM XUMHUYECKUX
peakuuii. Monp Kak eIMHMLIA KOJWYecTBa BewiectBa. MossipHas macca.
3aKOHBI COXPAHEHHS MAacCChl U SHEPTHH. 3aKOH ABoraapo. MoJsapHbIi 00beM
ra3oB. OTHOCUTENbHAS TUIOTHOCTh T'a30B. Peakinu komIuiekcooOpa3zoBaHus ¢
y4acTUEM HEOpPraHWYeCKUX BEIIEeCTB (HAa MpUMepe TI'MIPOKCOKOMILIEKCOB
[IMHKA U aJTIOMUHUS).

Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK BEIIECTB M PACTBOPOB BEIIECTB.
KonuyectBeHHbIe OTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI
B XMMHHM M pacyeTbl 1O YPaBHEHHUSIM XUMHUYECKHX peakiuil. Moib Kak
eIMHUIIA KOJHM4YecTBa BelmiecTBa. MossipHas macca. 3aKOHBI COXPaHEHUS
Macchl M JHepruu. 3akoH ABoragpo. MomnspHblii  00beM  Tra3oB.
OTHOCUTENBHAS TUIOTHOCTH T'a30B.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIEHUA.
Okucnurenb W BOCCTAaHOBHTENb.  OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIHHBIC
peakuu B MpHUpOJIe, MPOU3BOACTBEHHBIX IMPOIIECCAX U KUZHEIAEATEIbHOCTH
opranu3mMoB.  OKHCIUTETbHO-BOCCTAHOBUTENIBHBIA  MOTEHIUAT  CPEbl.
CocraBiieHHE U YPAaBHUBAHHME OKHCIUTEIBHO BOCCTAHOBUTENBHBIX PEAKIUN
METOJ/IOM JIEKTPOHHOTrO OanaHca. TUMIUYHBIE HEOPTAHMYECKUE OKUCIIUTENN U
BOCCTAHOBUTEIH. DJIEKTPOJIU3 pACTBOPOB U PACIIIIABOB COJICH.

Tema 2.2.|Coneprxkanrie y4eOHOro MaTepuarna;

DIEKTPOIUTHYECKAS
JIUACCOLIMAIIMSA W WOHHBIN
o0MeH

Teopust 3MEKTPOIUTUYECKOM auccouuanuu. Peakiuum HOHHOro oOMeHa.
CocraBrneHue peakiuii HOHHOrO OOMEHa MyTeM COCTaBJICHUS WX MOJHBIX U
COKpAILLEHHBIX HOHHBIX YpPaBHEHHUU. ['uaponns cosell. 3HaueHHEe THAPOIN3a B
Ouonormuyeckux OOMEHHBIX Tmpoueccax. IlpumeHeHune ruaponusza B
IPOMBIIIIIEHHOCTH.

JIP2, JIP4, JIP9
MP1, MP2, MP3
MP4,MP5, MP6

TP1, ITP2, TIP6, TIP7
TIPS, TIP9, TIP10

Paznen 3. CtpoeHne U CBOMCTBA HEOPTAHMYECKUX COSTMHEHUN

Tema 3.1. ®usuKo- ‘ Coneprxkanne y4eOHOro MaTepuana;
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JIP1, JIP3, JIP7, JIP9
JIP10




XUMHUYECKHUE CBOWCTBA
HEOPraHUYECKUX BEIIECTB

CpoiictBa MetayuioB M HemerawioB. MccnemoBanue ¢u3M4eckux u
XUMHUYECKHX CBOMWCTB METaJIOB u HEMETAJIJIOB. Pemenne
DKCIIEPUMEHTAJIBHBIX 33/1a4 110 CBOMCTBAM XMMUYECKUM CBOMCTBAM METAJIOB
Y HEMETAJUIOB, 110 PACHO3HABAHMIO M IOIYYCHHUIO COCAMHEHMHM METaJIOB U
HEMETaUIOB. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKMX
BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIOT, COJCH U 1Ip.). 3aKOHOMEPHOCTH B
WU3MEHEHUU CBOMCTB IPOCTBIX BELIECTB, BOAOPOJHBIX COCIUHEHUN, BBICIIHX
OKCHJIOB U THIPOKCHJIOB.

CocraBieHre ypaBHEHMM XHMUYECKUX PpEAaKLUHA C y4acTHEM IPOCThIX H
CJIOKHBIX HEOPraHMYECKHX BEILECTB: OKCHJIOB METAUIOB, HEMETAUIOB U
aM(pOTEpHBIX  DJIEMEHTOB; HEOPraHWYECKUX  KHUCJIOT, OCHOBAaHUH U
aM(pOTEpHBIX T'MIPOKCUA0B, HEOPraHUYECKHX COJICH, XapaKTepU3YIOLIUX HX
cBoMcTBa. IIpakTHKO-OPDUEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUA  Ha
CBOICTBA U MOJIyY€HNE HEOPTAaHUYECKUX BELIECTB.

Tema 3.2. IIpou3BoicTBO
HEOPTraHUYECKHUX BEIECTB.
3HayeHrEe U IPUMEHECHUE B
OBITY U Ha IPOU3BOJCTBO

Copepxanne yueOHOro MaTepHana;

[IpakTUKO-OpUEHTHUPOBAHHBIE 3aJaHU O POJIM HEOPraHUYECKOM XHWMHHU B
CO3JaHMHM HOBBIX MaTepHaloB (B CTPOMTEIbCTBE W Jp. OTPaCaX
IPOMBIIIJIEHHOCTH), HOBBIX  MCTOYHUKOB SHEPIrUM  (aJIbTEpHATUBHBIC
VCTOYHUKHU DHEPTHH) B PEIICHUU MPOOIEM IKOIOTUYECKOM, YHEPTeTUUECKON U
MMUIIEBOH 0€30IMacHOCTH.

MP1, MP2, MP3 MP4,
MP5, MP6
T1P2, TIP3, TTP4, TIPS
T1P6, ITP7 , TIPS, TTP9
TP10

Pazgen 4, CTpOCHI/Ie 1 CBOMCTB OPraHu4YCCKuX BCIICCTB

Tema 4.1. CBoiicTBa

Copepxanue yueOHOTO MaTepHana;

JIP1, JIP3, JIP4,JIP9
JIP10
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OpraHUYECKUX
COCTUHEHUN

[IpenensHble yriaeBogopoabl. PU3MKO-XMMUYECKHE CBOMCTBAa (OCOOCHHOCTH
KJaccu(uKalul ¥ HOMEHKJIATypbl BHYTPH Kjacca; TOMOJOTMUYECKUH pAn U
obmast dopmyna; uzomepus; pusnyeckue CBOWCTBA; XUMHUECKUE CBOMCTBA;
crocoObl NosryyeHus). I'opeHre MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB
TEIJIa B MPOMBIIUICHHOCTH U ObITy. CBOMCTBAa MPUPOAHBIX YIIIEBOJOPOIOB,
HaXO0XJICHUE B IPUPOJIC U IPUMEHEHHE aJIKaHOB.

HemnpenensHble U apomMaTHUecKHe yriaeBOAOpOAbl. DPU3NKO-XUMUYECKUE
cBOMicTBa (OCOOEHHOCTH KiacCHU(MKAMM U HOMEHKJIATYphl BHYTpH Kjacca;
TOMOJIOTHYECKUH psi u oOmias gopmyrna; nzomepusi; Hu3ndecKre CBOMCTBA;
XMMHYECKHE CBOMCTBA; criocoObl noiydyeHus). Iloaumepusanus 3TuiieHa Kak
OCHOBHOE HAIpPaBJIEHUE €ro MHCIOJIb30BaHMs. [ OpeHue aleTuieHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JIJISl CBAPKH U PE3KHU METAJLIOB.
Kucnoponoconepxkamue coequueHus (CIUPTHI U MPOCThIE 3PUPHI, (PEHOIBI).
@dusnko-xuMHU4Yeckue  cBoiictBa  (0coO€HHOCTM  Kjlaccuukauuu U
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHH psan u obmias (opmyna;
u3oMepusi; (U3MYECKHe CBOWMCTBA; XMMHUYECKHE CBOMCTBA;  CIIOCOOBI
nosyueHusi). [lpakTuueckoe NpHMEHEHUE OSTWICHIVIMKOJSA, IJIMIIEpUHA,
deHnomna.

Kucnoponoconepxkamue coequHeHus! (anbJeruibl U KETOHbI, KapOOHOBBIE
KHCJIOTHl M MX MPOU3BOJHBIE). DUMKO-XMMHUYECKHE CBOMCTBA (OCOOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJOTHYECKUI sl U
obmast dopmyna; uzomepus; pusnyeckue CBOWCTBA; XUMHUECKHE CBOMCTBA;
crnocoObl mosyueHus). Ilpumenenue Qopmanbpiaeruna, aneTalbIeTH]a,
YKCYCHOW KHCIOTBL. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Mororiue
CBOMCTBA MbLIA.

A3oTocojepxkaliue cCoequHeHNs (aMUHBI 1 aMHUHOKHCIIOTHI, 0enku). Ousnko-
XUMHYECKHE CBOWCTBAa (0COOEHHOCTH Kiaccu(UKAMM M HOMEHKIATYPbI
BHYTPH KJlacca; TOMOJIOTHUECKMH psa U oOmas ¢opMmyia; H30Mepus;
¢duznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYESHHUS).
Knaccugpukamus 1 0COOEHHOCTH OpraHMYECKUX peakuuid. PeakimoHHbIE
ueHTpbl. Paauxanbl. IlepBoHavanpHble TMOHATHS O TUIMAX U MEXaHH3Max
OpPraHMYECKUX PEaKLIUH.

Tema 4.3.0Oprannyeckue

Conepxkanue yueOHOrO MaTepHaa:

MP1, MP2, MP3
MP4, MP5, MP6
TIP1, ITP2, TIP3, TIP4
T1P5, ITP7, TIP9, TIP10
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BEIECTBA B
KU3ZHEEATEIIbHOCTH
yenoBeka. I[Ipon3BoncTBo
u pUMEHEHHe
OpTraHU4YCCKUX BCIICCTB B
MPOMBIIIJICHHOCTH

Buoopranmueckue coenuHenus. llpumeHenne wu OHoONOTHYECKas pPOJIb
yriaeBofoB. OKHUCIIEHNE YIIeBOA0B — UCTOUYHUK YHEPTUU JKUBBIX OPIaHU3MOB.
Obnactn mnpuUMeHeHHs aMHHOKUCIOT. IIpeBpamieHust OenKOB THUINK B
opranuszMe. buonornueckune ¢yHknuu OenxoB. buonoruueckue ¢GyHKuUN
*upoB. Ponb opraHnyeckod XuUMUM B peElIEHUH MpoOJIeM MHILEBOI
0e30MacHOCTH.

HyxneunHoBble KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HykineoTunoB. CocTas
nykiaenHoBbIX kucioT (JAHK, PHK). Poap HyKkIeMHOBBIX KHCIOT B
KU3ZHEJEATEIIbHOCTH OPraHU3MOB.

[Tpon3BOACTBO ~ OpPraHMYECKUX  BELIECTB:  IPOM3BOJICTBO  METaHOIA,
nepepabotka HedpTH. [lomudTHIEH KaKk KPYHHOTOHHAKHBIA — MPOAYKT
XMMHUYECKOro mpousBojacTBa. Ilpumenenue »stuinena. IlpousBoxactBo u
IPUMEHEHUE KayuyyKa U pe3nHbl. CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA,
UX CTpOEHHUE, cBoiicTBa. [IpakTHUecKoe NCI0Ib30BAHNE BOJIOKOH.
CuHTeTMYecKHe IUJICHKU: M30JIALMA Ui [POBOAOB, MEMOpaHbl JUis
ONPECHEHUS] BOJbl, 3AlUUTHBbIC IUICHKH Il aBTOMOOWIIEH, IUIaCTBIPH,
XUPYpru4ecKue HOBSI3KH. Hogsie TE€XHOJIOTHH JlabHENUIEero
COBEpPILEHCTBOBAHMS ITOJIMMEPHBIX MaTepUaioB. Poib opraHnueckoi XMMuu B
pelIeHHH TIPOOJIeM PHEPreTHYECKON 0e30MacHOCTH, B Pa3BUTHH MEIHUIIVHEI,
CO3JIaHMM HOBBIX MaTEpUaOB, HOBBIX HICTOUHUKOB 3HEPTUH (IbTEPHATUBHBIC
VCTOYHUKU YHEPTHH).

Pazgen 5. JlucniepcHbIe CUCTEMBI

Tema 5.1. Jucnepcusie|Coaepikanue y4eOHOTO MaTepuana;

JIP2, JIP3, JIP4, JIP10
MP1, MP2, MP3 MP4,
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CHUCTeMBl M (aKTOPBl HX
YCTONYUBOCTH

Hucnepcusie cuctembl. Kommonanele cuctembl. VICTUHHBIE PAacTBOPBHI.
PactBopenne kak Quznko-xumuueckuii mporiecc. PactBopel.  CriocoObr
MPUTOTOBJICHUS pacTBOPOB. PacTBopuMocTb. MaccoBast 10JisE paCTBOPEHHOTO
BenlecTBa. [IpeaenbHO AOMyCcTUMbIE KOHIIEHTPAlMM M MX HCIIOJIb30BAHUE B
OLIEHKE 3Kojornyeckoi OezomacHoctu. Knaccudukanus 1ucnepcHbIX cHCTEM
no cocraBy. CrpoeHue u (QakTOpbl YCTOMUMBOCTH AMCIIEPCHBIX CHUCTEM.
Pacrio3HaBaHWe HMCTUHHBIX  PAcTBOPOB, KOJUIOMJHBIX  PAacTBOPOB |
rpyooaucnepcHeix cucreM. CtpoeHue muiesuibl. PaccenBanue cBera mnpu
MPOXOXKJACHUHA CBETOBOTO ITyYKa Yepe3 ONTUYECKH HEOJHOPOIHYIO Cpedy
(@ddexra Tunnans).

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX PACUCTHBIX 33aJaHUN Ha JTUCIIEPCHBIE
CUCTEMBI, HCIIOJIb3yeMble B OBITOBOM M MPOU3BOACTBEHHOHN [EATEIBHOCTH
YeJIOBEKAa, C IIO3UIHUH DKOJOTMYECKON OE€30IacHOCTH IIOCIEACTBUI U
rPaMOTHBIX PEHICHU MPOoOIeM, CBA3aHHBIX C XUMHUEH.

Tema 5.2. UccnemoBanue

CBOICTB JIUCTICPCHBIX
CHCTEM JUTS AX
UICHTU(DUKAITIN

Conepkanme yueOHOro MaTepuaa:

[TpuroroBnenue  pactBopoB. IlpuroroBineHue  pacTBOPOB  3aJlaHHOU
(MOJSIpHOI) KOHLIEHTpalMH (C MPaKTUKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMHU),
olpeieIeHue cpelibl BOJAHBIX PaCTBOPOB.

MPS5, MP6
ITP1, TIPP2, ITP3 IIP6,
I1P7, TIPS, I1P9 I1P10

Pasnen 6. Kunernueckue u

TEPMOANHAMHUYCCKUEC 3aKOHOMCPHOCTU MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

Tema 6.1. Kunernueckue
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKUX
peaxkuuii

Coneprxkanue ydeOHOr0o MaTepuana:

Xumnueckue peakiuu. Kimaccudukamms XuMA4ecKuX peakiui: mo ha3oBomy
cocTaBy (FOMOT€HHbIE M Te€TepOreHHbIE), MO HCIOJIb30BAaHUIO KaTajau3aTopa
(kaTamuTUYEeCcKUe U HeKaTanuThuueckue). CKOpOoCTh PeaKiiy, €€ 3aBUCUMOCTh
OT pa3iIMyHbIX (PAKTOPOB: MPUPOBI PEArMPYIONIMX BELIECTB, KOHIEHTPALUU
pearupymoomux BellecTB, TeMieparypbl (mpaBwio Baut-I'odda), miomanu
PEaKIMOHHOM NOBEPXHOCTH, HAJIMYMS Karainusaropa. Ponb Karamm3aTopoB B
OpUpose MW  MPOMBIIUICHHOM  TPOM3BOACTBE. OJHEPrusi  aKTHUBAIUH.
AKTHBHpOBaHHBINA KoMmIuieke. Karanuzaropsl n karanu3. Poib karaan3aTopos
B IpHUpOJE M MNPOMBIIUIEHHOM TMpou3BojacTBe. OmnpenesneHne KOHCTaHThI
CKOPOCTH peakIMM TpapuueckKuM MeToaoM. PacueT sHepruum axTHBALUU
peakiuu. PemieHne MNpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUi  Ha aHAIM3
(akTOpOB, BIUSAIOLUINX HA U3MEHEHHE CKOPOCTH XUMHUYECKON PEeaKLInu.
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JIP3, JIP9, JIP10
MP1, MP2, MP3
MP5
TP1, ITP2, TIP3, TIPS
T1P9




Tema 6.2.
TepMoguHamMu4eckne
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHUYECKHUX
peaKLHnii. PaBHoBeCHE
XUMUYECKHUX PEaKIui

Copepxanre yueOHOT0 MaTepuana;

Knaccugpukamuss  XUMHUYECKHUX  peakluii: 1Mo  TemwioBoMy  3PQexTy
(3K30TEepMUYECKHE, DJHIOTEPMHYECKHE), MO 00paTuMocTd (oOpatumbie U
HeoOpaTUMBIE). TeruioBble 3¢ deKThI XUMHYECKHUX peaxkuui.
Tepmoxumuueckne ypaBHeHHUs. OOpaTUMOCTh peakiui. XHUMHYECKOe
paBHOBECHE M €ro CMEIIeHHEe TMOoJ JEHCTBHEM pa3iIu4HbIX (HaKTOPOB
(KOHILIEHTpAalMsl peareHTOB WX MPOIYKTOB peaKklnu, AaBlieHUE, TEMIIepaTypa)
JUIS CO3JJaHMS ONTHUMAJIbHBIX YCIOBUH MPOTEKaHUS XUMHUYECKUX IPOIECCOB.
[Tonsatue 00 »HTamBIMU W SHTpormuu. DHeprus ['nbbca. 3akon I'ecca u
ciencTBuss W3 Hero. Poilb cMmelleHuss paBHOBECUSI B TEXHOJOTHYECKHX
nporeccax.

[Tpuntun Jle Ilatense. BnusHue pa3nuuHbIX (PaKTOPOB HA H3MEHEHHUE
paBHOBECHS] XMMUYECKHX PEaKIMi. 3aKOH JIEHCTBYIOMIMX Macc M KOHCTaHTa
XUMHYECKOTO  paBHOBecus. PacueTsl  paBHOBECHBIX  KOHIIEHTpAIUil
pearupyromux BemecTB U MPOIYKTOB peakiuid. PacueTs! TeruioBoro adgdexra
peakiuu. PemieHne mpakTHKO-OPHMEHTHPOBAHHBIX 3a/laHUN Ha MpPUMEHEHHUE
npuniumna  Jle-lllatense a7  HAaXOXKACHUS  HANpaBICHUS  CMELICHUS
paBHOBECHsSI XMMHUYECKOW peakuud W aHanu3 (akTOpOB, BIMSIOMIMX Ha
CMEIIEHHE XUMUYECKOTO PaBHOBECHSI.

Paznen 7. KauecTBeHHbIC pCaKkniunu O6H8.py>KeHI/I$I HCOPTraHNWYCCKUX U OPIraHNYCCKUX BCIICCTB

Tema 7.1. OOGHapyxeHue
HEOPTaHUYECKUX
KAaTHUOHOB U aHUOHOB

Coneprxanue y4eOHOro MaTepuana:

KadecTBeHHBIE XHMHUYECKHE pPEaKIMM, XapakTepHble il OOHapyXeHus
HEOpPraHMYECKUX BELIECTB (KaTHOHOB M aHMOHOB). CocTaBlieHUE ypaBHEHMI
peakuuii oOHapyxeHus KaTHOHOB I[-VI rpynm M aHHOHOB, B T.4. B
MOJIEKYJIIpHON U MOHHOU ¢opmax. Peakimu oOHapyKeHUS HEOPTaHUYECKUX
BEIIIECTB B pealIbHBIX 00BEKTaX OKPY’KAIOLIEH Cpebl.

Tema 7.2. OOHapyxeHue
OpPTaHMYECKUX  BEIICCTB
OTJIEbHBIX  KJACCOB  C
HCIIOJIb30BaHNEM
KaueCTBEHHBIX peaKIui

Copepxanre yueOHOTO MaTepHana;

KauecTBeHHBIE XHUMHYECKHUE pCaKknuu, XapakKTCPHBIC JIA 06Hapy>KeHI/I$I
OTACJIBHBIX KJIACCOB OPraHUYCCKUX COeJIHHeHI/Iﬁl (beHOJ'IOB, AJIbACTUIOB,
Kpaxmalia, yKCYCHOﬁ KHCJIOTBI, aMUHOKHUCJIOT U Jp. I[CHaTypaL[I/ISI OCJIKOB npu
Harp€BaHuu, ILIBETHBIC PCAKIHUU O0enkoB. CocTaBlieHME KadeCTBEHHBIX
pCaKL[I/Iﬁ O6H8.py>I(CHI/I}I OpraHu4CCKux COC,Z[I/IHCHI/Iﬁ OTACIBHBIX KJIAaCCOB.

JIP9, JIP10
MP1, MP3, MP4 MP5,
MP6
TIP1, TIP3, TIP6, TIP7
TIPS, TTP10

Hroro 3a cemectp:

78
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TEOpPETUYECKOe 00yUEeHUE 8

MPAaKTUYECKUE 3aHATHUS 2

CaMOCTOSITeNIbHAs paboTa 68

[TpomexyTouHas aTTectanus B popme auddhepeHIUPOBAHHOTO 3a4eTa

HTtoro no yueOHOMY IIpEAMETY: 78
Teopernueckoe 00yueHUE 8
IIpakTHyeckue 3aHATUs 2
CamocrosiTenpHas padora 68

[IpomesxyTounas arrectanus B popme 1upepeHIMPOBAHHOTO 3a4yeTa

NHauBuyaIbHbIA TPOEKT
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2.4 TlepeyeHb TMPUMEPHBIX TEM ISl MHAWNBUAYATHLHOTO MPOEKTa Y4EOHOTrO MpeameTa
VII.07. Xumus:

1. Bxnan JI.M1. MenneneeBa B pa3BUTHE arpoOXMMHH, €T0 3HAYCHHE JIJIT COBPEMEHHOTO
CEJILCKOTO XO3SHCTBA.

2. Biusiaue ene3HoI0poKHOT0 TPAHCTIOPTa Ha CTETICHB 3arps3HEHUs BO3IyXa.

3. Bonma: cmepte wimm  xu3HB? lcciaenoBaHue KadecTBa BOJBI B BOJIOEMax M
BOJIOIIPOBO/IE.

4 BopopoaHbiii mokas3arens B HalIEH KU3HU.

5 ["a3upoBaHHBIC HAITUTKH — ]I MAJIBIMU JTO3AMMU.

6. ['mroramar HaTpUsT — NPUYMHA NTUIIEBOW HAPKOMAHUHU.
7 JlekopaTruBHasi KOCMETUKA U €€ BIUSHUE HA KOXKY.

8 Ero BenuuecTBO CTEKIIO.

9 XeparenbHas pe3nHka. Mug u peasbHOCTb.

10.  JKeneso u 3m0poOBbE UEIOBEKA.

11. JKecTKoCTbh BOIBI: aKTyaJbHBIE ACIIEKTHI.

12.  XKunkue cpenctsa sl MBIThS ITOCYIbI.

13.  Kupsl: Bpen u nosib3a.

14. U3 HW3HU NOIUATUIEHOBOTO MAKETA.

15. HMuaukaTopbl BOKPYT HAac.

16. VICKyCCTBEHHBIE KHUPHI - YTPO3a 3/I0POBBIO.

17. KuCIOTHBINA DOXKIb U €TI0 BIUSHHUE HA DKOJIOTHIO.

18.  Koppo3us METaJJIOB U CIIOCOOBI €€ MPeTyTPEeKACHUSI.
19. Mertamibl Ha TEIE YETOBEKA.

20. OOHapy:xeHue coAep>KaHus BOJbI B OCH3UHE.

21. Ilonumepsl KaK 3JIEKTPOU3OJISIHUOHHBIN MaTepral.
22. Tlouemy oBoUIM U PPYKTHI KHCIIbIE?

23. IlpaBna v J10Xb B IPUMEHEHUH TJIMIEPUHA.

24. Tlpob6nema ytunuzanuu. [lepepaboTka 0TX0H0B.

25. CoBpeMEHHBIE CTPOUTENBHBIE MATEPUAIIBI B APXUTEKTYPE TOPOJIOB.
26. Cocras yas.

27. CpaBHUTENBHBIA aHaTU3 00pa3loB arMochepHON W OBITOBOW MbUIM, COOPAaHHBIX B
YKUJIOM TTIOMEUIECHUHU.

28. Yero 6ourcs 6em0k?

29. Dxonoruueckasi 0€30MacHOCTh B OBITY.

30. OTH BKYCHBIC OMACHBIC YHUIICHI.

31. Sl - na nuere!

32.  SlHTapsh - BoOJIIEOHBIE CIIE3bI IEpEBa.

33.  Snpl u IpOTUBOSIAMSL.
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3 YCJIOBUS PEAJIM3ALIMN PABOYEN ITPOI' PAMMBI
3.1 TpebGoBaHusi K MUHUMAJIBHOMY MaTEpHUAIbHO-TEXHUUYECKOMY 00€CTIeUEHHUIO

Y4eOHbll TpeAMET peaan3yeTcs B ClieUaIbHBIX TOMEIICHUSIX:

Kabuner xumuu:

[Ipenna3zHayeH [ MPOBENEHUS JEKIMOHHBIX M MPAKTHUYECKHUX, JIA0OPATOPHBIX
3aHSITHH, TPYNNOBBIX MW WHAWBUAYAIBHBIX KOHCYJbTAllMH, TEKYIIErOo KOHTPOJSA W
IIPOMEKYTOUYHOM aTTECTAIHH.

OcHoBHOEe  oOopymoBaHue: ydeOHas MebOenb, y4eOHO-HArIsAHBICE  TIOCOOUS,
MUKPOCKOITBI, BBITSDKHOW Tkad, mkad i1 XpaHeHHs PEaKTUBOB, JKpaH, IITaTHBBI,
XUMHUYECKas TOCy/la, XUMUYECKHE PEaKTHBBI, AUCTHILISATOP, BBIIPIMUTEb, aMIICPMETD,
BOJIBTMETP, MPUOOP JUTSI DJICKTPOIN3a, BECHI Jab0paTOpHBIE, MyJIbTUMEIUATIPOCKTOP, IKPaH,
KOMITBIOTED C JTUIICH3UOHHBIM IMPOTPAMMHBIM 00€CTICUCHHUEM.

Kabuner s opraHu3aiuy CcamMOCTOSITENBHOM pabOThl, TEKYIIEro KOHTPOJS U
IPOMEKYTOUHOM aTTeCTAINH:

[Ipenna3nayueH njisi opraHU3alUd CaMOCTOSITENIBHONW PAaOOThI, TEKYIIETO KOHTPOJS U
IPOMEKYTOUHOM aTTeCTAINH.

OcHoBHOE 00OpyaoBaHHEe: y4deOHass MeOenb, MYJIbTUMEIUANPOCKTOp (MEPEHOCHOM),
9KpaH, KOMITBIOTEPHI C OAKIIOYEHHEM K ceTh «ITHTEepHET» ¢ TUIEH3UOHHBIM TPOTrPaMMHBIM
obecrieyeHUuEM.

YUuTanbHbIN 321 C BBIXOJIOM B C€Th IHTEpHET:

[IpenHa3zHayeH A OpraHU3aNK CAMOCTOSTEIFHOM paOOTHI 00YJaFOIIIIXCS.

OcHoBHOE 000OpyIOBaHUE: yueOHas MeOeb, KOMIBIOTEPHAs TEXHUKA C TTOAKIIOUCHUEM
Kk cern HHTepHeT, oOecneunmBaromias JJOCTyIl B D3JEKTPOHHYIO HHGOPMAIIMOHHO-
obpazoBarenbhyto cpeny 3a0 KT Upl VIIC.

3.2 UudopmarnmonHoe odecrnieueHue o0yueHus

[lepeuenr  pekoMeHAyeMbIX  Y4eOHBIX  uW3MaHuii, UVHTepHET —  pecypcos,
JOTIOJIHUTEIBHOM JINTEPATYPHI.

OCHOBHbBIE€ HCTOYHUKH:

1. Tabpuansa O.C. Xumus: yueOnuk 10 xkmacc / @.H. Mackaes, C.1O. [lonomapes,
B.U. Tepenun. — Mocksa:

2. I'abpuonan O.C. Xumus: yueOnuk 11 xnacc / @.H. Mackaes, C.1O. [lonomapes,
B.U. Tepenun. — Mocksa:

3. T'a6puensu O.C. Xumust 1 npodeccuit U crenuaibHOCTENH TEXHUYECKOro mpoduis:
yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2-e u3a., crep. — MockBa: Akajnemusi.

JIOnOJIHUTEIbHBIC HCTOUYHHKU:

1. ABneesa, I'.JI. Xumus: cipaBounoe nocooue / I'.JI. ABneeBa. — Mockpa: YMII XK/IT,
2022. — 184 c. — ISBN: 978-5-907479-26-5 // ObC YMIIl X/IT: [caiit]. — URL:
http://umczdt.ru/books/937/261970. — (mara obpamenus 01.06.2024).
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2. bopucos, A.H. Xumus: yue6nuk / A.H. bopucos, E.C. Octpornsaos, T. b. boiitona,
JI. TI. ApnameBa. — Mocksa: KunoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. —
URL.: https://book.ru/book/950237. - (nata obpamenust 01.06.2024).

3. I'munka, H.JI. O6mas xumusi: yueoHoe nocooue / H.JI. I'muuka. — Mocksa: KuoPyc,
2021. — 748 c¢.— ISBN: 978-5-406-08333-8 // OBC Book.ru: [cait]. — URL:
https://www.book.ru/book/939867. - (nara oopamenus 01.06.2024).

4. Oprannueckas xumusi: yueonuk / W.II. SAxosnes, T.JI. Cemakona, E.B. KyBaesa [u
np.]; nox pen. W. I1. SAxosneBa. — Mocksa : KnoPyc, 2023. — 289 ¢. — ISBN 978-5-406-
10413-2. — URL.: https://book.ru/book/947353. - (mara obpamienus 01.06.2024).

Y4eOHOo — MeToAnuecKas JUTepaTypa:

1. CamoiinioBa A.B. VII.07 Xumus. Meronuueckue peKOMEHIAUUN Il TPAKTUYECKUX
3aHATHN 17 oOydvaromuxcsi O4yHOM  ¢opmbl  oOydenus cnenuanbHoctn  08.02.10
CTpoHTeNbCTBO KENE3HBIX JOpOor, IMyTh M myTeBoe xo3saictBo / A.B. Camoiinosa;
UuTHHCKUN TEXHUKYM Kene3HoopoxHoro Tpancnopta 3ablKT Upl VIIC. — Yura: PULI.
Cextop CIIO 3a6MXT UpI'VIIC, 2023. - 72 c.

2. CamoiinoBa, A. B. Xumusi: MeToIM4eCcKoe yKazaHUE IO OpraHU3allK J1IabopaTOPHBIX
3aHATUN 1 oOydarommxcs 1 kypca ouHoil gopMmbl oOyuenus crnernuainbHocTr 08.02.10
CTpoUTENbCTBO KEIE3HBIX JI0POT, MyTh U MyTeBoe X03s1icTBO /A.B. Camoitnosa; UntuHckuii
TEXHUKYM kese3HonopoxkHoro tpancrnopra 3a0WKT Upl'YIIC. — Yura: PULL cextop CI1IO
3a0MKT UpI'VIIC, 2024. — 24 c.

DIIEKTPOHHBIE PECYPCHI:

1. YMII XJT: onektponnas Oubnuoreka: caiit. — MockBa, 2024. — URL:
https://umczdt.ru/auth. - (nara o6pamenus 01.06.2024).
2. Book.ru: snexktpoHHO-OMONMOTEUHast cuctema: cailt. — Mocksa, 2024. — URL:

ttps://book.ru. - (nata obpamenus 01.06.2024).

32


https://book.ru/book/950237
https://book.ru/book/947353
https://umczdt.ru/auth

4 KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHNS
PABOYEU [TPOT'PAMMBI

KOHTpOJIB N OLCHKaAa pE3yJIbTAaTOB OCBOCHHUA yqe6Horo npeamMeTa OCYHmCCTBIIICTCA
IpernogaBaTrcjicM B IIPOLUCCCC IIPOBCACHUA 3aHATAU C MCIIOJB30BAHUEM AaKTUBHBIX U

UHTEPAKTUBHBIX  (opM

n MCTOIOB
HaIlpaBJICHHBIC Ha IIOATOTOBKY K q)OpMI/IpOBaHI/II-O O6HII/IX KOMHCTCHHHI?I,

oOyueHwusl,

yepes

NpScaAMCTHBIC  PC3YJIbTATHI,

a TaKXKC B

MponeCCC MPOBCACHHUA TCKYIICTO KOHTPOJISI YCIICBACMOCTH U HpOMe}KYTO‘{HOI?I ATTCCTallH.

Pe3ynbpTarsl ocBOCHUS

OcCHOBHbIE TTOKA3aTeNId OIICHKH
pe3yJibTara

@OpMBI 1 MCTOABI KOHTPOJIA U
OLICHKH

[TPEAMETHBIE

I1P1 CdopmMupoBaHHOCTH
IIPEACTABICHUM: 0
XUMHUYECKOU COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOU

KapTUHBI MUPa, POJIU XUMHUHU
B MHO3HaHUU SIBIICHUH
PUPOJIbI, B (hOPMUPOBAHUH

MBIIUICHUSI W KYJIbTYpPBI
JMYHOCTH, ee
(byHKIMOHATHLHON

IPaMOTHOCTH, HEOOXOAUMOM
JJIA peIHeHI/ISI HpaKTI/I‘-IeCKI/IX
3a7a4 M DKOJIOTUYECKHU
000CHOBAHHOI'0 OTHOIICHHS
K CBOEMY 3JIOPOBBIO U
IIPUPOJIHOM CpeJie.

- 3HAaHHE 0 XUMHUYECKON
COCTAaBJISIIOLIEN
€CTECTBCHHOHAYYHOU
MUDa;

- 3HaHUE POJIM XMMHH B IO3HAHUU
SIBJICHUH TIPUPOBL;

- (GopMHpOBaHHE MBIIUIEHUS U
KYJIBTYPBbI JINYHOCTH, eé
(YHKIMOHAIBHOM ~ I'PaMOTHOCTH,
HEOOXOAMMOW ANl peIIeHHs
IIPaKTUYECKUX 3a1a4 U
9KOJIOTMYECKU 000CHOBAHHOT'O
OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpeJie.

KapTUHBI

Tekymmii  KOHTpOJIb B
YCTHOI'O  OIIpOCa,
MPAKTUYECKUX U Ja00paTOpPHBIX
paboT,  TECTHUPOBAHMSL. dopma
MPOMEXYTOUHOM  aTTecTaluu  —
QG depeHITMPOBAHHBIN 3aUET.

dhopme
BBITIOJTHEHUS

I[IP2 Bnagenue cucTeMoi
XUMHYECKHUX 3HAHUIA,
KOTOpast BKJIFOYACT:
OCHOBOIIOJIararoIye

IMOHSTHS (XUMHYECKH
AJIEMEHT, aTOM, DJIETKPOHHAS
obonouka aroma, s-, p-, d-

JJIEKTPOHHBIE opouTanu
aTOMOB, HOH, MOJEKYJIa,
BAJICHTHOCTbD,
ANEKTPOOTPHULIATEIBLHOCTb,
CTCIICHb OKHUCJICHUA,

XUMHYECKas CBs3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BEM, YTIIEpPOIHBIN CKEJleT,
GbyHKIMOHANBHAS  TpyIMIa,
paaukail, U30Mepus,
W30MEPBI, TOMOJIOTUYECKUI
pan, TOMOJIOTH,
YIJIEBOJOPOBI, KHUCIOPOA- U
a30TcoJepIKaILIKe

COEJIMHECHHUS, OHMOJIOTHMYECKHU
aKTUBHBIE BEILIECTBA
(yrneBoapl, O€nKH, >KHUPBI),

- 3HaHHUE
OOHSITHHI

OCHOBOIIOJIararoIIMX
XUMHH  (XMMHYECKH
JJIEMEHT,  aTOM,  DJETKPOHHAs
obonouka aroma, s-, p-, d-
JNEKTPOHHBIE OpPOHUTATU AaTOMOB,
WOH, MOJICKYyJla, BaJICHTHOCTbD,
ANEKTPOOTPHUIATENLHOCTD, CTETICHb
OKHCJICHUS, XHMHYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIiA
00BEM,  YIJIEpOIAHBIM  CKEJIeT,
(byHKIIMOHANBHAS rpynmna,
paiMKai, W30MEpHUs, H30MEPHI,
TOMOJIOTHYECKUN PSAJZl, TOMOJIOTH,
YIJIEBOJOPOABI,  KHCIOPOA- |
a30TcoJeprKaIIne COC/TMHCHMUS,
OMOIOTHYECKHU AKTHBHEIE
BemiecTBa  (yraeBOIbI,  OENKH,
KHUpPBI),  MOHOMEp,  IOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE

COCTMHCHMUS, KpUCTAIITMYeCKast
pemreTka,  THIBI  XHUMHYECKUX
peakuui (OKHCITHTEIIBHO-
BOCCTAHOBUTEIBHBIC, JK30- H

dbopme
BBITIOJTHCHU A

Texymuil  KOHTpPOJIb B
YCTHOTO  OIIpoca,
NPAaKTUYeCKMX M J1TaOOpaTOPHBIX
paboT,  TECTHUPOBAHMSI. dopma
IIPOMEXYTOYHOM  arTecTallud  —
mudepeHIMpOBaHHBIN 3a4ET.
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MOHOMED, noJmmep,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COeIMHEHUS,

KpUCTaJUTMYECKasi peIeTKa,
TUIBI XMMUYECKUX PEaAKIIUi
(OKHCTUTEIIBHO-

BOCCTAaHOBUTENIbHBIE, IK30- U
SHJIOTEPMHUYECKUE, DPEAKIUU
MOHHOTO OOMEHa), pacTBOp,

DJIEKTPOJIUTEIL,
HEDJICKTPOJIUTHI,
AJIEKTPOIUTHYECKAS
JMCCOIMAINS, OKHUCIIUTEIb,
BOCCTAHOBUTEINIb, CKOPOCTb
XUMHAYECKON peaKIvH,
XUMHUYECKOE  pPaBHOBECHE),

TEOpUU M 3aKOHBI (Teopus

XAMUYECKOr 0 CTPOECHUS
OpraHN4YeCKHUX BEIIICCTB
A.M.bytneposa, Teopus
AJIEKTPOTUTAYECKOM
JIIHCCOIMAIINH,
nepuognyecknii 3akon J[.M.
Menneneena, 3aKOH
COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH,
CHUMBOJINYECCKHUI SI3BIK
XUMHH,  (AKTOJIOTHMYECKHe
CBEIIECHHI O  CBOMCTBAax,
COCTaBe, TMOJYyYCHUH W

0€30I1aCHOM HCIIOJIb30BAHUH
BOKHEUIIINX

SHAOTEPMHUYECKUE,
HOHHOTO oOMeHa), pacTBop,
JJEKTPOJINUTHI, HEDJIEKTPOJIUTHI,
JJIEKTPOJINTUYECKAS JTUCCOLAALINS,
OKHCJINTEIb, BOCCTaHOBUTEIIb,
CKOPOCTb XMMHMYECKOM pPEaKLUH,
XMMHUYECKOE PaBHOBECHE);

peakuuu

- 3HaHUE  OCHOBOIIOJIATAIOUINX
TEOpUH U 3aKOHOB XUMHH (T€OpUs
XUMHUYECKOTO CTpOEHUS
OpraHUYECKUX BEIIECTB
A.M.bytneposa, Teopus
3JIEKTPOJIUTUYECKON

JUCCOLMAINH, NepUOANYECKUN

3akoH JI.M. MengeneeBa, 3aKoH
COXpaHEHHUs MacChl);

- 3HaHWE OCHOBOIIOJATAIOIINX
3aKOHOMEPHOCTEM XUMHUU u
CHMBOJIMYECCKUI SI3BIK XUMHUM;

- 3HaHUE (haKTOJOTHYECKUX
CBEIICHUII O CBOMCTBAxX, COCTaBE,
MOJIyYEHU U u 0e30ImacHOM
HCHOJb30BaHUU BaYKHEHUIITNX
HEOPraHWYECKUX U OPraHUYECKHUX
BEIICCTB B OBITY M MPAKTUYCCKOU
JIesITeIbHOCTH YeJIOBEKa.

HEOPraHUYECKUX u

OpPraHMYECKUX BELIECTB B

ObITY M  NPAKTUYECKOM

JeTeIbHOCTH YEJIOBEKa.

TIP3 CdopMHUPOBAaHHOCTH | - YMEHHE BBIABIATH XapakTepHble | Tekymmii  KOHTpoinb B (opme
yMeHUI BBISIBJISTH | PU3HAKHU u B3aMMOCBS3b | YCTHOTO  ONpPOCa,  BBINOJIHEHUS
XapakTepHblE MPU3HAKA U | U3YUYCHHBIX NOHATHH, NPAaKTUYeCKUX M JTaOOpaTOPHBIX
B3alMOCBS3b W3YYEHHBIX | - yMEHHE MPUMEHSTH | paboT,  TecTupoBaHusi.  Dopma
MOHSTHH, IPUMEHATH | COOTBETCTBYIOUIME TIOHATUS IPH | IPOMEXYTOYHOM  aTTecTalud  —

COOTBETCTBYIOIIME TOHSATHUS
[P ONHCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX H
OpPraHUYECKUX BEIIECTB U UX

ONMCAaHUU CTPOCHUS U CBOICTB
HEOPraHUYECKUX U OPraHUYECKHUX
BEILIECTB U UX IPEBPALLECHUN;

- YMCHHUE BBIABIATH B3aUMOCBA3b

MPEBpAleHH;  BBISABIATH | XAMHUUECKUX 3HAHUHU C MOHITHSIMHU
B3aMMOCBSI3b ~ XMMUYECKHMX | M TPEACTaBICHUSIMH  JIPYTHX
3HAHUA C TOHSATHSIMH U | €CTECTBEHHOHAYUYHBIX IPEIMETOB.
NPEJCTAaBICHUAMU  JIPYTUX

€CTECTBEHHOHAYYHBIX

IIPEIMETOB.

nudepeHIpoOBaHHbBIN 3a4ET.
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I[MP4  CdopmupoBaHHOCTH
YMEHUHI HCTIOJIb30BaTh
HaVMEHOBAHUI XMUMHYECKUX
COEMHEHHI
MEXIyHApOIHOT O Coro3a
TEOPETUYECKOMN 51
NPUKIATHON  XUMHH U
TPUBHUAIIbHBIE Ha3BaHUS
BAKHEUILINX BEILECTB
(3TmieH, alleTUJICH,
TJIMLEPHH, dbenon,
dbopManbaerua,  yKcycHas
KHMCJIOTA, TJIULUH, YTrapHbIA
ras, YIJIEKUCIIBIN ras,
aMMHaK, Trami¢Hass HM3BECTb,
MUThEBAsl CO/a WU JIPYTHUX),
COCTaBJIATh (hopmybI
HEOPraHUYeCKHX  BEIECTB,
ypaBHEHUS XUMHUYECKUX
peakuui, OOBSICHATH UX
CMBICIT; MOATBEPKIAThH
XapaKTEpHbIE  XUMUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMHU u
3anucsIMuU ypaBHEHUU
XUMHYECKHUX PEAKIUN.

- 3HaHME U yMCHHE HCIIOJIb30BATh
HaVMEHOBAHMI XUMHUYECKUX
COCIMHEHUN MEXyHaApOIHOT O
COr03a TEOPETUYECKOU u
IIPUKJIATHOU XUMHH u
TPUBHAJIbHBIE Ha3BaHUs
BOXHEHIIMX  BEILECTB  (ITHIIEH,
alleTWIeH,  [IIKMLEpuH,  (eHod,
(bopmanpaerus, yKcycHas KUcioTa,
[JIMLVH, YTapHBIA a3, YIIIEKUCIIbIA
ra3, aMMHaK, raméHas W3BeCTh,
IIUTbEBAS COJA U APYTUX);

- YMEHHE COCTaBIIATH (HOPMYIIBI
HEOPraHUYECKUX BEILECTB;

- YMEHHME COCTABJIITH YPaBHEHUs
XMUMHUYECKUX pPEaKUui, OOBACHATH
HX CMBICIT;

- yYMEHHE
XapaKTEpHbIE
CBOMCTBA
COOTBETCTBYIOIIMMHU
OKCIIEPUMEHTAMH U 3alUCIMHU
YPaBHEHUN XMMHUUYECKUX PEAKIIUM.

MTOATBEPKIATh
XUMHUUYECKHE
BEILECTB

Tekymmii  KOHTpOJIb B
YCTHOTO  Ompoca,
NPaKTUYECKUX U JTAOOpaTOPHBIX
paboT,  TeCTHpOBaHWS. dopma
NPOMEKYTOUYHOW  aTTeCTallid  —
TG depeHIIMPOBAHHBINA 3a4ET. .

dhopme
BBITIOJTHCHU A

IIP5  CdopMHupOBaHHOCTH
YMEHUHI YCTaHABJIUBATh
MIPUHAJIEKHOCTh
W3YyYEHHBIX HEOPTraHUYECKHUX
U OpPraHUYECKUX BEIIECTB K
ONpeNCIEHHBIM KJlaccaM |
rpyImnmam COEIMHEHHU,
XapakTepu30BaTh WX COCTAB
M BaXHEWMIIHE CBOMCTBA;
ONPEACIISIThH BU/IBI
XUMHUYECKUX CBsA3EM
(xoBaseHTHas, HWOHHAa,
MEeTaJInYecKas,
BOJIOPOIHAS), THUIIBI
KPUCTAJUIMYECKUX PELIETOK
BEIIIECTB;
KJIacCU(PUITUPOBATH
XUMHYECKHUE PEAKIIHH.

- yMeHue yCTaHaBIIUBATh
MIPUHAJUIEKHOCTD M3YYEHHBIX
HEOPraHUYECKUX M OPraHUYECKHUX
BEIECTB K OIPEACIEHHBIM
KJlaccaM U TpyIlIaM COCIWHEHWH,
XapakTEepU30BaTb HX COCTaB U
Ba)KHEUIIIE CBOMCTBA;

- 3HAaHUE U YMEHHE OIPEIECIATH
BH/IBI XUMHYECKUX CBA3CH
(xoBaJIeHTHaH, WOHHas,
MeTaJuInJecKas, BOJIOPOJHAs),
TUIBl KPUCTAJUIMYECKUX PEIIETOK
BEILIECTB;

- 3HaHUE u
KJ1accu(UIUpOBaTh
peakuuu.

yMEHUue
XUMUYECKUE

dbopme
BBITIOJTHCHU A

Texymuii  KOHTpPOJIb B
YCTHOTO  OIIpoca,
NPAaKTUYeCKMX M J1JaOOpaTOPHBIX
paboT,  TECTHUPOBAHMSI. dopma
IIPOMEXYTOYHOM  aTTecTalluh  —
mubdepeHIMpPOBaHHBIN 3aUET.

ITP6Bnanenye OCHOBHBIMH
METOAaMU Hay4YHOTO
IMO3HAHUS BCIIECTB u
XAMHAYECKHAX SIBJIEHUI
(mabmroneHune, W3MEpEHHUE,
IKCTICPUMEHT,
MOJEJIIMPOBAHUE).

- 3HAHME W YMEHUE NPUMEHATH
OCHOBHBIX MCTOOO0B HAay4YHOI'O
MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUI (mabmroieHue,
U3MepeHue, AKCIIEPUMEHT,
MOJICITMPOBAHHUE).

dbopme
BBITIOJTHCHU A

Texymuii  KOHTpPOJIb B
YCTHOTO  OIpoca,
NPAaKTUYeCKUX M JTaOOpaTOPHBIX
paboT,  TECTHUPOBAHWSI. dopma
IIPOMEXYTOUYHOM  aTTecTaluu  —
mudepeHIMpPOBaHHBIN 3a4ET.
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I[MP7  CdopmupoBaHHOCTH
YMEHHUI MPOBOIUTH PACUETHI
0 XUMHUYECKUM (popMyliam
U YpaBHEHHUSIM XUMHUYECKUX
peaKkuuil ¢ MCIOJIb30BAaHUEM
(buzHUeCcCKuX BEIIMYMH,
XapaKkTepU3yIOIINX

BEIIIECTBA c
KOJMYECTBEHHOM CTOPOHBI:
MaccChl, 00BéMa
(HOpMasbHBIE yCIJIOBHUSA)
ras3os, KOJIMYECTBa
BEIIIECTBA; UCTIOJIb30BATh
CUCTEMHBIE XUMHYECKHE
3HaHWUS I TPUHATHUSA
pelmieHnid B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U
WX IPUMEHEHHUEM.

- YMEHHE TPOBOJAUTH PAaCUETHI IO
XUMHYECKUM dopmynam U
YPaBHEHUSIM XUMHYECKUX PEaKIUi
C HCIOJIb30BaHUEM (PU3HMUECKUX
BEJINYMH, XapaKTePU3YIOIINX
BEIIECTBA C  KOJIMYECTBCHHOU
CTOPOHBI: Macchl, 00BéMa
(HOpMaJIbHBIE ~ yCIIOBHUSI) Ta30B,
KOJINYECTBA BEIECTBA,;

- yMEHUe UCIOJIb30BATh
CHCTEMHBIE XMMHUYECKHE 3HAHUSA
JUIi  TPUHATHAS — pelIeHuidl B
KOHKPETHBIX KHU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX c
BEIIECTBAMH U UX IPUMEHEHUEM.

Tekymmii  KOHTpOJIb B
YCTHOTO  Ompoca,
NPaKTUYECKUX U JTAOOpaTOPHBIX
paboT,  TeCTHpOBaHWS. dopma
NPOMEKYTOUYHOW  aTTeCTallid  —
TG depeHIIMPOBAHHBIN 3aUET.

dhopme
BBITIOJTHCHU A

P8  CdopmupoBaHHOCTH
YMEHUH  IUIaHUPOBaThb U
BBITIOJIHATH XUMUYECKUI
HKCHEPUMEHT (TIpeBpalleHue
OpPTaHUYECKUX BEIIECTB IPH
HarpeBaHuu, HOJIyYeHHE
STHJICHA M HW3yYEHHE €ro
CBOICTB, KayeCTBEHHBIE
peakuuu aJIbJIeTU/IbI,
KpaxMail, YKCYCHYIO
KUCIIOTY; JIeHaTypaluio
OEeKOB MpH HarpeBaHUU,
L[BETHBIE DPEAKLUU OEIKOB;
TIPOBOJTUTH peaxnuu
HOHHOTO oOMeHa,
OTIPENIeNIATh Cpeny BOJTHBIX
pacTBOpOB,  KaueCTBEHHbBIE
peakuuu  Ha  cyibdart-,
kapOoHaT- U XJIOpHUJI-
aHHMOHBHI, Ha KaTHOH
aMMOHMUS; pemarb
AKCIIEpUMEHTAIbHBIE 3a7aul
no TtemaMm «MeTamub U
«HemeTammby) B
COOTBETCTBHH C IpaBHJIAMH
TEXHUKU O€30MacHOCTH MpH
0OpallleHNH C BEIIeCTBAaMH U
1ab0paTOpHBIM

o0opyoBaHuEM;

MPEICTaBIATh  PE3yJIbTaThI
XMMHYECKOT0 3KCIIEPUMEHTA
B (opme 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEaKLUU

Ha

- yMeHue
BBIIIOJIHATD

IUTAHUPOBaTh |
XUMHUYECKUU
JKCIIEPUMEHT (npeBpailieHue
OpPraHUYeCKUX  BEILeCTB  MpHU
HarpeBaHUH, TOJYYCHUE STUIICHA U
U3y4eHue ero CBOICTB,
KayeCTBEHHBIC peakiuu Ha
aJIBJIETU/BI, KpaxMal, YKCYCHYIO
KHUCJIOTY; JEeHaTypanuio OeJKoB
npu HarpeBaHUH, [[BETHBIE
peakiuu  O€NKOB;  MPOBOAUTH
peakiuu HWOHHOTO obmMeHa,
OTIpeNieNATh cpeny BOJIHBIX
pacTBOpOB, KayeCTBEHHBIC
peakiuu Ha cynbdar-, kKapOoHaT- U
XJIOPU/I-aHHOHBI,  HAa  KAaTHOH
aMMOHUS;
- 3HaHME ¥ YMEHHE peularb
SKCHEpUMEHTAJbHbIE 337aydl IO
TEMaM «Metayb» u
«Hemertamibl») B COOTBETCTBUU C
TIpaBUIAMHA TEXHUKA
0€30MacHOCTH TpU OOpaIeHUH C

BEUIECTBAMH U  JIaDOpaTOPHBIM
o0opyaoBaHuEM;

- yMEHHE MIPEICTaBIATh
pe3yJIbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amlucu
ypaBHEHUN COOTBETCTBYIOILUX
peakuui " (dhopMynupoBarthb
BBIBOJBI  HAa  OCHOBE  ITHX
pe3yJIbTaTOB.

Texymmii  KOHTpOJAbL B Qopme
YCTHOTO  ONpPOCa,  BBITOJHEHHUS
NPaKTUYeCKHX M JTAOOpaTOPHBIX
pabor,  TectupoBaHus.  Dopma
NPOMEKYTOUYHOM  aTTeCTallud  —
nuddepeHIMpPOBaHHbBIN 3a4ET.

36




u (HopMyIHpOBaTh BBIBOIBI

Ha OCHOBE 3TUX
pEe3yIabTaTOB.
IMP9  CdopmupoBaHHOCTH | - yMEHHE aHamM3upoBaTh | Tekymmii  KOHTpoiab B ¢opme
YMEHUS aHAIM3UPOBATh | XUMUYECKYIO uH(pOpMAIUIO, | yCTHOTO ~ ONpOCa,  BBIMOJIHEHUS
XUMHAYECKYI0 MH()OPMALHIO, | MOIydaeMytO u3 pasHBIX | IPAKTHYECKUX U  J1aDOPAaTOPHBIX
MOJIy4aeMyl0 U3  pa3HbIX | MICTOYHUKOB (CPEACTB MAaccoBOW | paboOT,  TECTHpPOBAHUS. ®opma
HMCTOYHUKOB (cpenctB | mHpopmaruu, cetb MHTEpHET W | HPOMEXKYTOYHOW  aTTeCTallMd  —
MaccoBOM uHpopmaruu, | Ipyrue). nuddepeHIMpOBaHHbBIN 3a4ET.
cetb MHTEpHET U Apyrue).
I[TP10CdopmMupoBaHHOCTH - 3HaHME€ W YyMEHHe coOmonarh | Tekymuii  KOHTpoinb B (dopme
YMEHHUH cOOI0IaTh MpaBuiia | IpaBUIIa 9KOJIOTMYECKU | YCTHOIO  ONpPOCAa,  BBINOJIHEHUS
9KOJIOTUYECKH 1enecoo0pa3Horo  TOBEJNEHUS B | MPAKTUYECKUX M JIADOPATOPHBIX
11eJ1ec000pa3zHOro OBITY U TPYIOBOW JEATENbHOCTH B | pabOT,  TECTUPOBAHUS. dopma
MOBEACHUA B  OBITY U | LENsIX COXpaHEHUs CBOETO | MPOMEXYTOYHOM  arrecrauuu  —
TPYAOBOM JEATEIIBHOCTH B | 3110POBbS 51 okpyxarorier | muddepeHIpPOBaHHBIN 3a4ET.
LEISAX COXpPaHEHUs CBOErO | HPUPOJHOU CpEelbl;
3I0pOBbSl U OKpYyXKalolllel | - 3HAHWE WU YMEHHUE YUUTHIBATh
MIPUPOIHOMN Cpelbl; | ONACHOCTh BO3JCHCTBUS HA >KUBBIC
YYUTHIBaTh OMACHOCTb | OPTaHU3MBbI OTpeenEHHbIX
BO3/ICUCTBUSL HA  JKUBBIE | BELIECTB, MMOHUMas CMBICI
OpPraHMU3Mbl ONPEAEIEHHBIX | TOKA3aTes peenbHON
BEILIECTB, IMOHMMAas CMBICH | AOIYCTUMOM KOHUEHTpAIUH.
MMOKAa3aTeIst MpeaeIbHON
JIOYCTUMOM KOHLIEHTPALUU.

OBIIME KOMIIETEHIINU
OKO1. BpiOupate cnocoObl | - yMeHHE paclo3HaBaTh 3ajnady | Tekymwuii KOHTpoib B (opme
pelieHus 3aj1a4d | u/uinm npobiemy B | yCTHOTO  OIIpOCa,  BBINOJHEHUS
npodeccuoHaIbHON npo¢eccuoHaTbHOM W/WIH | TPAKTUYECKUX H  JIaDOPaTOPHBIX
NeSITeIbHOCTH COLIMAJIbHOM KOHTEKCTE; paboT,  TECTHpPOBaHUS. dopma
MIPUMEHUTETEHO K | - YMEHHE aHaIM3UpPOBATH 3a7ady | IPOMEXKYTOUHOM  arTecTalud  —

Pa3JIMYHBIM KOHTCKCTaM.

/U mpoOieMy M BbLIETATh €€
COCTaBHBIE YaCTH;
- YMEHHE ONpEeNeyiTh
pelIeHns 3a/1a4H;
- YMEHHE BBISBIATH U 3()(HEKTUBHO

OTaIllbl

HCKaTh uH(pOopMaIHio,
HEOOXOAUMYIO  JUIsl  pEIIeHUs
3a/1a4¥ U/ MU TPOOIEMBL;

- yMEHHE COCTaBJIATH IUIaH
JIEUCTBUS u OTIpEeETSATh
HE0OXOIUMBIE PECYPCHI;

- YMEHHE pean30BhIBATh

COCTaBJIEHHBIN ITJIaH
" OILIEHUBATH pe3yJbTar "

HOCJIENCTBUSI CBOMX  JEUCTBUU
(caMOCTOATETLHO WIIH C ITOMOIIBIO
HaCTaBHUKA);

- 3HaHHUE u IIOHUMaHHUeE

aKTyaJIbHOTO MPO(ECCHOHATBHOIO
U COIMAJBHOTO KOHTEKCTa, B
KOTOPOM TIPHXOIMTCSL paboTaTh U

nudepeHIMpPOBaHHBIN 3a4ET.
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KUTB;
- 3HAHUC OCHOBHBIX HCTOYHHKOB
uHpOpMaMu HM  PECypcoB  JUIs
pemieHust 3a7a4 U [podieM B

po¢eCCHOHATBHOM u/unm

COLIMAJIbHOM KOHTEKCTE.
OKO2. Ucnonp3oBats | - 3HAHUE npueMoB | Tekymuid  KOHTposib B (dopme
COBPEMEHHBIE CpeACTBa | CTPYKTYPHPOBAHUS MHPOPMAIIMK U | YCTHOTO  ONpPOCa,  BBIMOJHEHUS
MOKCKa, aHaim3a u | hopmara opOpMIICHHUS | MPAKTUYECKUX U JIaDOPATOPHBIX
MHTEpHpEeTauu pe3yabTaToOB MOMCKa HH(pOpMAIMK; | pabOT,  TECTHPOBAHUS. dopma
uHpopmManuu, U | - 3HAHHE COBPEMEHHBIX CPE/CTB U | IPOMEKYTOYHOH  aTTecTaluu  —
nH(pOPMALOHHBIE YCTpPOMCTB uHpopMaTuzanuy, | U epeHIMPOBAHHBINA 3aUET.
TEXHOJIOTUHU JUISL | IOPSIIOK ~ UMX ~ TPUMEHEHHS |
BBITIOJIHEHUS 3aja4 | IporpaMMHOe  OOeclieueHue B
npodeccnoHanbHOM npodeccnoHanbHOM
JEeSITEIbHOCTH. JESATEIbBHOCTH, B TOM 4YHUCIE C

HCIIOJIb30BaHUEM U (POBBIX

CPEJICTB.
OKO04. O¢ddexTuBHO | - yMEeHUE OpraHu3oBbIBaTH pabory | Tekymuit  koHTpoib B dopMme
B3aMMOJICHCTBOBATh U | KOJJIEKTHBA M KOMAH/IbI; YCTHOTO  ONpOCa,  BBIOJHEHHS
paboTaTh B KOJJIEKTHBE M |- YMEHHME B3aUMOJCHCTBOBATh C | IPAKTHUECKUX U  JaOOpaTOPHBIX
KOMaHJI€. KOJIIEraMH, PYKOBOACTBOM, | pabot,  TectupoBaHus.  Dopma

KIIMEHTaMU B XO/ie | MPOMEXYTOYHON  aTTecTaluu  —

npodeccnoHambHON esITeNbHOCTH; | MU depeHINPOBAHHBIN 3a4ET.

- 3HaHWE OCHOB TPOEKTHOM

JIESITEJIbHOCTH.
OKO07. CopeiicTBoBaTh | - yMeHHe coOmojgaTb HOpMbl | Tekymmii  koHTpoinb B (opme
COXPAaHEHHUIO OKPY’KaIoLIEeH | IKOJIOTHYECKON 0€30IacHOCTH; YCTHOTO  ONpOCa,  BBIMOJIHEHUS
Cpensl, - yMEHue OTpeNeNATh | IPAaKTUYECKUX M JabopaTOpHBIX
pecypcocOepekeHHnIo, HarpaBJieHUs pecypcocOepexeHus | paboT,  TEeCTUPOBAHUSI. dopma
OpPUMEHATh  3HaHUA 00 [ B pamMkKax HOpodecCHOHATbHOM | IPOMEXYTOYHOW  aTTecTaluu  —
W3MEHEHHUH KIIMMaTa, | IeSTeIbHOCTH M0 CHEeNHaNbHOCTH, | AudepeHInpoBaHHBIN 3aUET.
MPUHIUITBL OepeKIIMBOrO | OCYIIECTBIAT paboty c
MIPOU3BOJICTBA, 3(P(HEKTUBHO | COOIIOACHUEM HNPUHIIUIIOB
JeicTBOBATh B | OEpeXIMBOr0O MPOU3BO/JICTBA;
Ype3BBIYANHBIX CUTYAIMSIX. | - yMEHHE OpTraHU30BBIBATH

npodeccuoHaNbHYI0 JeSTeNbHOCTD
C y4eTOM 3HaHUW 00 W3MEHEHUU
KJIMMAaTHYECKUX YCIOBHUI PETHOHA;
- 3HaHWE MPaBWI 3KOJIOTHYECKOU

0€30macHOCTH ~ TpPU  BEJCHUHU
npodecCuoHATBHON
NesITebHOCTH;

- 3HaHWE OCHOBHBIX PECYpCOB,
3aJ1eiCTBOBaHHbIX B
npodecCuoHATBHON
NesITeNbHOCTH;

- 3HaHWE TyTel obecreueHus

pecypcocOepeKeHus;

- 3HAHHUC U TIOHUMAHUC IIPUHIOWUIIOB
OEpeKITMBOTO MPOU3BO/ICTBA;

- 3HaHUE OCHOBHBIX HANpPaBJICHUMN
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W3MEHEHUS KIIUMaTHYECKUX
YCJIOBUW PETUOHA.
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5 JINCT UBSMEHEHUH 1 JIOIIOJIHEHUWM, BHECEHHBIX B PABOUVYIO

I[TPOI'PAMMY

Jara BHEceHHs
U3MEHECHUN

No ctpanuiis

Z[O BHECCHHUA U3MCHCHHUA

Ilocne BHECEHUS U3MEHEHUS
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