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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN
ITPOI'PAMMBIOBIIIEOBPA30BATE/IbHOU JVCITUIIIMHBI «XIMHAA»

1.1. Mecto pucnuniusasl B crpyKrype OII CITO

OO61ieobpa3oBarenibHast  AUCHUIVIMHA ~ «XUMUSI» ~ SB/ISeTCS  00s3aTelbHOM  YaCThIO
ob1rieobpa3oBarenbHOTO IMK/Ia 06pa3oBaTe/ibHOM TporpaMMbl B cooTBeTcTBUH ¢ ®@T'OC CIIO
1o crieranbHOCTH 40.02.02«[1paBooXpaHuTe/IbHAS [eSATe/IbHOCTbY.

1.2. Ile/i ¥ UIaHUPYeMble pe3y/IbTaTbl 0CBOEHUsA U CLMIINHBI
1.2.1.11e1um 3aauM JUCLHMIIMHBI

Cogeprkanvie TporpaMmbl 00111e00pa3oBaTe/IbHON AWCHUIIIMHBI « XUMHS» HarpaBJieHOo
Ha JIOCTVDKeHUe C/ie/lyIOLUX Iie/IeH:

- dbopMrpOBaHUe CHUCTEMbl XUMUUECKUX 3HAHWM KaK BaKHeHIel COCTaBistolLei
€CTeCTBEHHO-HayYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JieXXaT KJ/HouyeBble TMOHSITHS,
(byHJaMeHTa/IbHble 3aKOHbl M1 TEOPUM XUMMM, OCBOEHUeE f3blKa HayKH, YCBOEHUE U MOHHMaHHUe
CYIIHOCTHU JIOCTYITHBIX 000011[eH1i i MUPOBO33pPeHUYeCKOT0 XapakTepa, 03HaKOMJ/IeHHe C UCTOpHe
VX Pa3BUTHUS U CTAHOBJIEHUS;

- ¢opMrpoBaHHWe U pa3BUTUe TPeJCTaBlIeHHWM O HayuYHbIX MeTOZax I[103HaHUs
BEIL[eCTB ¥ XUMUUYECKUX Peakinii, HeoOXOAUMBIX /IJisi IPUOOpeTeHus] yMeHU OpUeHTHPOBAThCS
B MHpe BelleCTB U XMMHUYECKUX SIBJIEHUM, UMEIOIIUX MeCTO B IMPUPOJe, B MPAKTUUYECKOW U
MOBCeIHEBHOM JKHU3HU;

- pa3BUTHe yMeHH! U CroCO0OB [iesiTe/IbHOCTH, CBSI3aHHBIX C Hab/rofieHueM |
00BbsSICHEHEM XUMHUECKOTO 3KCIIePUMeHTa, COO/FoieHrneM TipaBui 6e30macHOro oOparieHust ¢
Bell|eCTBaMH.

3afauu AMCIUIUIMHBI:

1) chopmMrpoBaTh TOHMMAaHHWe 3aKOHOMEPHOCTEM TMPOTEeKaHWS  XUMHUeCKHUX
TIPOLIECCOB U SIBJIEHUM B OKPY’Karolllel cpefie, a TAKXKe UX CBSI3b C LIeJIOCTHOW HayYHOW KapTUHOU
MHpa U JPYTHMH eCTeCTBeHHbIMH HayKaMu;

2) pa3BUTb yMeHUsI COCTaB/SATb (OPMyJbl HEOpPraHWYeCcKMX U OpraHu4ecKux
BeIlleCTB, ypaBHEHUsI XUMHUECKUX peakiuil, OOBACHATh MX CMBICJ, HWHTePIpPeTHpPOBaTh
pe3y/bTaThl XMMHUYECKHUX 3KCI1ePUMEHTOB,

3) copMupoBaTh HaBbIKU MpOBe/leHus TIPOCTeNIINX XUMHYeCKUX
9KCIIEPUMEHTA/IbHBIX UCCIe[JOBaHUN C COOMO/leHeM TIpaBU 0e30racHOro oOparieHus: C
BelllecTBaMH 1 1abopaTopHbIM 000pY/J0BaHUEM;

4) pa3BUTb YMeHMs HaXO[uTb, aHaJIW3UpOBaTh W WCIO/Ib30BAaTh WH(OPMALUIO
XUMUYECKOT0 XapaKTepa W3 pa3/MuHbIX MH(OPMAIMOHHBIX WMCTOUYHMKOB, BKJIFOYasi yueOHYIO
JIUTEpaTypy, HayuHbIe MyOIMKAL[Ui ¥ UHTePHeT-PeCcypChl;

5) copMrpoBaTh yMEHMs] NPOTHO3UPOBATh IOC/IE[CTBUSI CBOEM [edaTelbHOCTH U
XUMHUYECKUX TIPUPOJHBIX, OBITOBBIX M TMPOM3BOJCTBEHHBIX TPOLECCOB, YUUTHIBAsS BO3MOJKHbIE
9KOJIOTUYECKHE U COL[Ma/bHbIe BO3/IeHCTBUS;

6) copMHpoBaTh TOHMMaHWe 3HAUMMOCTH [JOCTW)KEHUM XMMUUeCKOM HayKud U
TeXHOJIOTUM [/l pa3BUTUS COLMAJIbHOM U TPOU3BOJCTBEHHOU c(ep C yMeHHEM MPUBOJUTH
TIpYMepbI UX NTPUMeHEeHUs! B Pa3/IUyHbIX cdepax KU3HU.



1.2.2. IIlnaHupyemble pe3y/IbTaThbl 0CBOEHHUsI 00pa30BaTe/IbHON ANCIUIVIMHBI B c00TBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHMe TUCLMIUIMHA UMeeT 1pu popmupoBanuu U passutur OK u TTK.

Kopg,
HauMeHOBaHHUe
¢opmupyembix
KOMIIeTeHI[Ui

U IInaHupyeMbie pe3y/ibTaTbl 0CBOEHHS JUCIIUIIIHHBI

O6mue

JucnunimHapHbie

OK 01. BoibupaTts
Croco6bl peliieHust
3a71a4
ripoecCMOHa/ILHOM
JieaTeIbHOCTU
TIPUMEHUTETbHO K
Pa3IMUHbIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3y/IbTaThl A0/DKHBI OTPaXKaTh B YAaCTH:
TPYAOBOr0 BOCITUTAHUA:

TOTOBHOCTb K TPYJy, OCO3HaHHe IIeHHOCTH MacTepCTBa,
TpyZAoIr00ue;

TOTOBHOCTb K AKTHBHOM [1€STe€/IbHOCTH TE€XHOJOTMUYECKOW U
COIL[MA/IbHOW HarpaB/IeHHOCTH, CMIOCOOHOCTh WHHUI[UMPOBATH,

IUVIAHUPOBaTb W CAMOCTOSITEJIHO  BBITIONHATH — TaKyIO
JiesiTe/TbHOCTh;

WHTepeC K pa3iuyHbiM  cdepaM  mpodeccruoHanbHON
JiesiTe/TbHOCTH.

MertanpeaMeTHble pe3y/abTaTbl AO/DKHbI  OTPaXkaTh:
OBnageHue YHUBEPCa/TbHBIMH yueOHbIMH
N03HaBaTe/IbHBIMH /IeliICTBUSAIMU:

a) 0a3oBble IorHyecKHe AeHCTBUA:

CaMoCTOSATeNILHO ~ (OPMY/IMPOBaTh W AKTyaJM3UpPOBATh

nipobsieMy, pacCMaTpyBaTh ee BCECTOPOHHE;

yCTaHaB/MBaTh CyLeCTBeHHbIN MPU3HAK UM OCHOBaHUS /IS
CpaBHeHUs1, KJlacCUpUKaI[UK U 000011IeHNs;

oripefiesisiTh 1ie/d /leATe/TbHOCTH, 3a/laBaTh TapaMeTpbl U
KPUTEPUHN WX JOCTIKEHUS;

BBIABJ/IATH 3dKOHOMEPHOCTHU n IMMpOTUBOPEYUA B
PaCCMaTPpHUBAEMBIX SABJIEHUAX;

BHOCUTH KOPPEKTHUBBI B AedaTe/IbHOCTb, OLI€eHMBATb
COOTBETCTBHE  pEe3yJIbTATOB ILeJ/IdM, OLE€HHWBATb PHUCKH

TIOC/IeICTBUM ZIeSITeTbHOCTH.
0) 0a3oBbIe HCC/IefOBATEIbBCKHE JIeHCTBUS:
BJIaJIeTh HaBbIKAMH YUeOHO-HCC/Ie/I0BAaTeIbCKON U ITPOEKTHOU

Juciun/iMHapHble pe3y/ibTaTbIA0/DKHBI 0OTPAa)KaTh:

ITP6 01. chopMHUPOBAHHOCTL TMpEZCTAB/IEHUN: O XUMHUUECKOMH
COCTaBJISIFOLLEN eCTeCTBEHHOHAYUHOM KapTUHbI MUpPa, POJIU
XUMUU B T[I03HaHWU SIBIEHUA TPUPOAbI, B (OPMHPOBaHUU
MBILLIZIEHUSI W KYJbTYpbl JIMUHOCTHU, ee (PYHKLUHMOHAIbHOM
rPaMOTHOCTH, HeOOXOAUMOM /1JIsi pellieHus] TPaKTUYeCcKUX 3a/ay
U 9KOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3/J0pPOBBIO Y IPUPOJIHOU Cpejie;

I1P6 02. BraseHHe CUCTEMOM XMMWYeCKUX 3HAHHUM, KOTOpas
BKJIFOUAeT: OCHOBOMO/Iararoljye MoHATHSL (XUMUUYeCKHUM 3J1EMEHT,
aToM, 37IeKTpOHHasi 000/0YKa atoma, S-, p-, d-37IeKTPOHHBIE
opburanu aTOMOB, VIOH, MoJIeKya, BaJIeHTHOCTb,
3/71eKTPOOTPULIATE/IbHOCTb, CTEeNeHb OKHUC/IeHUsl, XWMHUUecKas
CBSI3b, MOJIb, MOJISIDHasi Macca, MOJISIDHbIM 00beM, yTJiepo/IHbIN
cKeneT, (yHKUMOHa/lbHAs TpyIa, pajukan, W30Mepus,
M30Mepbl, TOMOJIOTUYECKUM psiJi, TOMOJOTH, YTIJeBOJOPOAbI,
KUCTIOPOZI- W a30TCO/iepyKalljie COeIMHEHHs], OMOIOTHYeCcKH
aKTHBHble BelljecTBa (YIJIeBOAbl, >XUPbI, OenKu), MOHOMED,
MoIMMep, CTPYKTYPHOE  3BEHO, BbICOKOMOJIEKY/ISIPHBIE
COeJJUHEHMs], KpUCTa/uIMyecKasl pelleTKa, TUMbl XUMHUUYECKHUX
peakuun (OKHC/TUTE/IbHO-BOCCTaHOBUTE/IbHBIE, 9K30-U
3H/JOTepDMUYECKHe, peaklud HOHHOTO oOMeHa), pacTBOp,
371eKTPOJIUTHI, HEe3/IeKTPOJIUTHI, 371eKTPOJIUTUYECKast
JYccolyanysl,  OKUC/IWTeNb,  BOCCTAaHOBUTENb,  CKOPOCThb
XUMHUUECKON peakluM, XUMHUUeCcKoe paBHOBecHe), TeOpurd U
3aKOHbI (TeopHsi XMMUUeCKOTr0 CTPOEHUSI OPraHUUeCKHX BeIlleCTB
A.M. BytnepoBa, Teopusi >3/€KTPOJUTUUECKOW AUCCOLIMALINH,




JiesTeIbHOCTH, HaBbIKaMU pa3peleHus pobsiem;

BBISIBJISITh MIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U u
aKTya/M3upoBaTh 3ajauy, BbIIBUraTb CMIIOTE3y ee pelleHus],
HaxOJUTb  apryMeHTbl  [J/is  JlOKa3aTelbCTBAa  CBOUX
yTBep>KJeHUH, 3a/laBaTh 1apaMeTpbl U KDUTEPUU PeLleHNs;
aHa/M3UpOBaTh IIOJlyUeHHble B XOJe PpelleHusl 3a/auu
pe3y/bTaThl, KPUTHMYECKH OLeHMBATh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBAaTh U3MEHEeHNEe B HOBBIX YC/I0BUSX;

yMeTb TepeHOCUTb 3HaHuUsl B  [I03HAaBaTeJbHYI0 U
NPaKTHYeCKYro 00/1aCTH KU3He esITeIbHOCTH.

nepyoguueckuid 3akoH [1.VI. MenpeneeBa, 3aKOH COXpaHEeHMs
Macchbl), 3aKOHOMEpDHOCTH, CUMBOJIMYECKUM SI3bIK XUMHH,
(hakTO/IOTMUECKUE CBEeJleHHsI O CBOMCTBAx, COCTaBe, O/yUYeHUH U
0e30MacHOM WCIO/Ib30BaHUM BaKHEHIIINX HEOPraHUYeCKuX |
OpraHMYecKUX BellecTB B ObITY M MPAKTUYeCKOW JesTeSbHOCTU
yesioBeKa;

ITP6 03. copMHPOBAHHOCTL YMEHHI BBISB/SATH XapaKTepHbIE
MpU3HAaKW W B3aUMOCBS3b W3YyYEeHHBIX [IOHSATHM, NPUMEHSTh
COOTBETCTBYIOIIIME TOHATHUSA IPY ONUCAHUU CTPOEHUSI U CBOUCTB
HeOpraHUYeCKWX U OpraHMYeCcKUX BellecTB U UX IpeBpalleHul;
BBISIB/ISITh B3aUMOCBSA3b XMMMWUYECKUX 3HAHUM C TOHATUAMU M
Trpe/iCTaB/IeHUsIMHU JPYI'UX eCTeCTBeHHOHAYYHbIX IIpe/IMeTOB;
IMIP6 04. cdopMUPOBAHHOCTH  yMEHWH  HCIIO/b30BaTh
HauMEeHOBAHUS XMUMMWUYECKUX COeJUHEeHWW MeXJyHapOJHOI0
COI03a TeOpeTUYeCKOM U IPUK/IaJHOW XUMMU U TpHUBUAJIbHBIE
Ha3BaHMs Ba)XKHEMIIMX BeLeCTB (3TW/EH, alleTWIeH, TJIULIepUH,
¢eHon, (opmanbierusi, yKCycHasi KWAC/IOTa, IJIMLUH, yrapHbIA
ra3, yrjeKuc/bld ra3, aMMuakK, raileHas WU3BeCTb, HeralleHas
M3BeCTb, NHUTbEBas Coja W [JPYrvx), COCTaBIATb (DOPMYJIbI
HeOpraHWueCKMX W OpraHhyeCKMX BelllecTB, YpaBHEHUs
XUMHUUECKUX peaklyi, OOBSICHATh WX CMBIC/; TIOATBEPXK/AThb
XapakTepHble XUMUYeCcKHe CBOMCTBa BellleCTB
COOTBETCTBYIOIIIMMHU SKCIIepUMEHTaMHU U 3alUCAMU YpaBHEHUM
XUMHUUECKUX peaKLUii;

IMIP6 05. chopmMHpPOBaHHOCTL YMEHHH  yCTaHABIWBaTh
TIPUHA/JIe)KHOCTb M3YUYeHHbIX HeOpraHWUeCKUX U OpraHruyeckKux
Bell|eCTB K OIIpeJile/IeHHbIM KjlacCaM M TpyIIaM COeWHEeHUH,
XapakTepu3oBaTb KX COCTaB W  Ba)XKHeWIIMe CBOMCTBa;
orpeziesIATb BU/Jbl XUMUYECKUX CBsi3el (KOBajleHTHasl, MOHHas,
MeTaJl/InuecKas, BOJOPO/iHast), TUMbl KDUCTa/VIMYeCKUX PerleToK
BelleCTB; K1acCU(ULMPOBATh XUMUYECKHe peaKluy;

ITP6 07. chopMUPOBAHHOCTb YMEHHWM MPOBOZAMTL pacueThl IO
XUMHUYeCKUM (opMy/iaM M YPaBHEHUSIM XUMHUECKUX peakLui C




WCMO/b30BaHUeM (U3UYeCKUX BeJIWYMH, XapaKTepu3yHLMX
BelleCTBa C KOJIMYEeCTBEHHOW CTOPOHBI: MacChl, 0OOBeMa
(HOopMasbHBIE ~ yC/IOBMSI) ras3oB, KOJIWYeCTBa  BeIeCTBa;
WCII0/1b30BaTh CUCTEMHblE XMMWUYECKWe 3HaHWS [/Is1 TPUHATHS
pellleHN B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsiX, CBS3aHHBIX C
Bell[eCTBAMU U UX IPUMEHEHHUEM.

OK 02. Ucniosib30BaTh
COBpeMeHHbIe
CpeZiCTBa MOMCKa,
aHasm3a u
VHTeprpeTaLyu
vH(popMaLu U
rHbOopMallOHHbIe
TeXHOJIOTUU [IIsI
BBINOJIHEHUS 3a/ja4
ripoecCMOHa/IbLHOM
JesTeNIbHOCTU

JIMYHOCTHBIE pe3y/IbTaThl A0/DKHbI 0TPaXkaTh B YAaCTH:
[IeHHOCTH Hay4YHOTr'0 MO3HaHMs:

cOpMUPOBAaHHOCTb MHPOBO33pEHHS, COOTBETCTBYIOIIEr0
COBPEMEHHOMY YDOBHIO pa3BUTHSI HayKu U OOIleCTBEHHOM
TIPaKTHKH, OCHOBAaHHOTO  Ha  Juajore  KyJbTYyp,
CIIOCOOCTBYIOIIETO  OCO3HAaHWIO ~ CBOEro  MecTa B
TIO/TUKYJ/ITYPHOM MHUPE;

COBepILEHCTBOBaHUEe SI3bIKOBOW M UMTATeNbCKOM KYJIbTYDPbI
Kak CpeJiCTBa B3aWMOJENCTBUS MEXY JIFOAbMH U TIO3HAHUS
MUpa.

MeTanpegvMeTHble pe3yJIbTaTbl  /0/DKHBI
OBnageHue YHUBEPCa/TbHBIMH
N03HaBaTe/IbHBIMH /IeliICTBUSAIMU:

B) padota c unopmanmeii:

B/IaJIeTh HaBbIKaMU T0JTy4eHus] MHPOPMAIMy U3 NCTOUHHKOB
pa3HbIX TUIIOB, CAMOCTOSITE/IbHO OCYIIEeCTB/SATh TIOMCK,
aHanM3, CUCTeMAaTH3aldi0 W WHTepIipeTalyio HH(opMarn
pa3/IMUHbIX BUIOB U (hOpM Tpe/iCTaB/IeHus;

CO37laBaTh TEKCThI B pa3/MuHBIX (opMaTax C yUeTOM
Ha3HaueHUs: MHPOpPMaLMU U 1eJIeBOM ayJAUTOPUH, BbIOMpast
ONTUMaJbHYI0 (OpPMY TpeZCTaB/IeHNs M BU3yaTl3aliy;
OLIeHUBATb [IOCTOBEPHOCTb, JIETUTUMHOCTb MH(OPMaLUH, ee
COOTBETCTBHE MPAaBOBLIM ¥ MOPA/bHO-3THUECKUM HOpPMaM;
B/Ia/leTh HaBbIKaMM pacrio3HaBaHUs W 3alUThl UH(GOpPMaLUY,
nH(pOopMaIMoHHOW 6e30MacHOCTH JIMYHOCTH.

0TpaXkaThb:
yueOHBIMH

JucouninHapHbie (MpeAMeTHbIe) pe3y/IbTaTbid [JO/DKHbI
O0TpaXkaTh:

ITP6 06. BiazieHVe OCHOBHBIMU METOZAMU HAYYHOTO TO3HAHMUS
BeIlleCTB U XWMHUUeCKWX siB/leHUM (HabmosieHue, H3MepeHue,
9KCIepUMEHT, MO/Ie/IMPOBaHuUe);

I1P6 07. chopMUPOBAHHOCTb YMEHWM MPOBOAUTH pacueThl 10
XUMHUUeCKUM (hopMysiaM U ypaBHEHUSIM XUMUUECKUX peakLui C
WCI0/Ib30BaHreM (PU3MYEeCKMX BEJIWYMH, XapaKTepU3YHOLIUX
BellleCcTBA C KOJMUECTBEHHOM CTOPOHBI: Macchl, 0OBema
(HopMasibHBIE  YCIOBMSI) ra3oB, KOJMYeCTBa  BeEILlEeCTBa;
WCIOMb30BaTh CHCTEMHbIe XUMHYECKHe 3HaHUS [JI1 TIPUHATHUS
pellleHnii B KOHKPETHBIX >KM3HEHHbIX CUTYalUsiX, CBSI3aHHBIX C
BellleCTBAMM U UX NIPUMEHEeHHeM;

ITIP6 08. cdopmMUpOBAaHHOCTL YMEHWW TIJIAHUPOBaTh U
BBIMIO/IHATE ~ XMMHYECKUM  3KCIepUMeHT  (TpeBpalleHus
OpraHWueCcKHX Bell[eCTB MPU HarpeBaHWH, MOIyUeHHe STHIeHa U
M3yueHHe ero CBOMCTB, KaueCTBEHHbIE pPeaklMU Ha ajbJerufpbl,
KpaxMas, YKCYCHYI KHUCJIOTy; JeHarypalus Oe/KoB Ipu
HarpeBaHWH, LIBETHBbIE peaKI[UM Oe/KOB; TMPOBOJUThL PEeaKI[UU
HWOHHOTO o0OMeHa, ompefensiTb Cpelly BOJAHBIX DPaCcTBOPOB,
KauecTBeHHbIe peaklud Ha cynbdar-, KapOoHaT- U XJIOpH/[-
aHUOHBI, Ha KaTMOH aMMOHHs; pelllaTb 3KCIepUMeHTa/bHbIe
3aiauM o TemaM "MeTaibl" U "HemeTasibl") B COOTBETCTBUM C
rMpaBUIaMU TeXHUKM 0Oe30macHOCTM Tpu  obpalljeHun C
BelllecTBaMU U j1ab0paTOpPHBIM 000pY/J0BaHHEM; TIPEJCTAB/ISTh
pe3y/bTaTbl XMMHUYECKOrO SKCIIepUMeHTa B (opMe 3amucu
ypaBHEHUY COOTBETCTBYIOIIMX peakiyii W (opMyIupoBaTh




BbIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

IMP6 09. cdopMHUPOBAHHOCTH YMEHUsS  aHATU3UPOBATh
XUMUUECKyl0  MH(OpMaLMI, TOdy4yaeMyr0 U3 Pas3HbIX
HWCTOYHUKOB (CpeiCTB MacCOBOM UH(pOpMaLuu, ceTb UIHTepHeT u

ZIPyTHe).

OK 04. 3¢ dexTriBHO

JINUHOCTHBIE Pe3y/1bTdThbl JO/XKHBI 0TPAXdTb B YdCTH:

JucnuninHapHbie (MpeAMeTHBbIE) pe3y/bTaTbid [JO/DKHBI

B3aMMO/IeMCTBOBATh U | FTPAKAAHCKOI'0 BOCIIUTAHUS: oTpaXkarb:
paborarth B TOTOBHOCTb BECTHM COBMECTHYIO [lesiTe/ibHOCTh B uMHTepecax | I[TIP6 08. chopMupoBaHHOCTb yMeHMN T7IaHMPOBaThb WU
KOJIJIEKTHBE U IPa’KAaHCKOT0 00111eCTBa; BBINIOJIHATE ~ XWUMWUYECKWM  JKCIIepUMeHT  (TIpeBpalljeHust
KOMaH/[ie yMeHUe B3alMO/eliCTBOBaTh C COLMaIbHBIMUA UHCTUTYTaMH B | OPraHMYeCKUX BeIeCTB NPY HarpeBaHWH, IMOJlyueHre 3TUeHa U
COOTBETCTBUHM C UX QYHKLIMSMU U Ha3HAUeHUEM. V3y4yeHHe ero CBOMCTB, KaueCTBEHHble peaKLMM Ha ajbJerufbl,
MeTtanpeameTHble pe3y/1bTaThbl JO/DKHBI 0TPa)KaTh: KpaxMas, YKCYCHYI KHUCJIOTy; JeHarypalus Oe/KoB Ipu
OB/ajileHNie  YHHBePCAJTbHBIMH KOMMYHHMKATHBHBIMM | HarPeBaHWM, I[BeTHbIe peakUWH OesKoB; TPOBOAUTH peakIvu
AeNICTBUSAMM: WOHHOTO 0OMeHa, ompefensiTb Cpelly BOJAHBIX DPaCTBOPOB,
0) coBMecTHas AeATe/TbHOCTD! KayeCTBeHHbIe peakUyd Ha Cynbdar-, KapOoHAaT- U X/IOpUJ-
MOHMMAaTh U MCMO/Ib30BaTh IpEeUMyIecTBa KOMAaH/JHOW M | aHMOHbI, Ha KAaTUOH aMMOHMS; pellaTh >SKCIepHMeHTa/lbHbIe
WH/IMBUyaTbHOU PabOThI; 3aiauM o TemaM "MeTaibl" U "HemeTasibl") B COOTBETCTBUM C
IIPUHUMAaTh Liesim COBMECTHOM JlesITeJTbHOCTH, | TIpaBUJIaMU  TeXHMKM 0e30MacHOCTM Tpu  obpalljeHuu C
OpraHM30BBIBaTb ¥ KOODJWHMUPOBAaTb JEHCTBUS TI0 ee | BelljeCTBaMHU U JlabopaTOpHBIM 000pYy/I0BaHMEM; TPeJCTaBIATh
JIOCTYDKEHUIO: COCTaBJISATh IUIAaH [€MCTBUM, pacrpefensTh | pe3ylbTaTbl XMMHYECKOro SKCreprMeHTa B (opMe 3amucy
pOJIM C yYeTOM MHEHHI yUaCTHHKOB OOCY)KJAaTh pe3y/bTaThbl | yDaBHEHUM COOTBETCTBYIOIIMX Ppeakiuid u  (GOopMyIHpOBaTh
COBMECTHO# paboThl. BbIBO/IbI HA OCHOBE 3TUX pe3y/bTaTOB.
Osnapenue yHHUBepCa/IbHBIMU pery/iiTUBHBIMU
JeMCTBUAMMU:
r) IPUHATHE Ce0sl M IPYTUX JIK/Iei:
NpUHMMAaTh MOTHBBI M apryMeHThbl [pPYTrUx JioJeld MNpu
aHasv3e pe3yJbTaToB JleATe/IbHOCTH;
TIpM3HaBaTh CBOE MPaBO U MpaBo APYTUX /el Ha OLIMOKY;
pa3BUBaTh CIIOCOOHOCTH TIOHUMAaTh MUP C TIO3WLMH JPYroro
yesIoBeKa.
OK 07. JIMYHOCTHBIE pe3y/IbTaThl A0/DKHbI 0OTPA)KaTh B YaCTH: JucnuninHapHble (MpeAMeTHBIE) Ppe3y/bTaTbld  J0/DKHBI
CopieiicTBOBaTh 3KO0/IOTMYECKOro BOCIIMTAaHUA: OTpakarThb:
COXPaHEeHU!0 cOpMHPOBAHHOCTD 3IKOJOTUYECKOW Ky/bTyphl, moHuMaHue | ITP6  01.chopMHpOBAaHHOCTh TIPeACTaB/IeHUNA:0 XMUMHYeCKOU




OKpY’Karolller cpefibl,
pecypcocOepeskeHuIo,
NIPUMEHSITh 3HaHUS 00
V3MeHeHUH KI1Mara,
TIPUHLIMTIBI
Oepe>xIMBOro
TIPOM3BO/ICTBA,

3¢ (eKTUBHO
JIeiCTBOBATh B
ype3BblYalHbIX
CUTYaLISIX

B/USIHUSL ~ COLMAJbHO-5KOHOMHUYECKMX  TPOLeCCOB  Ha
COCTOSIHME TPUPOAHOM M COLMAaJbHOW Cpe/ibl, OCO3HaHUe
r/100a/IbHOTO XapakKTepa 3K0JI0TUYeCcKuX mpobsiem;
TJIaHUPOBaHWe U OCYIIeCTBeHHe JeMCTBUIN B OKpYy’Karolei
cpefle Ha OCHOBe 3HAaHMS Lje/ie YCTOWYMBOIO pa3BUTUSA
YeJI0BeveCTBa;
aKTMBHOE  HeMpusiTHe
OKpY’Kalolllel cpefie;
yMeHHe TPOTHO3UPOBaTh HeOJaronpusTHbIE SKOJIOTHUECKHe
TOC/Ie/ICTBUS Tpe/INIPUHMMaeMbIX JeMCTBUH, MpefoTBpallaTh
UX.

MeTanpeJMeTHbIe pe3y/bTaThl JO/DKHBI 0TPa)KaTh:

JIeWCTBUM, TPUHOCALIMX  Bpe[

OBnapeHue YHHBepCaJTbHBIMH y4eOHbIMH
M03HABATe/IbHBIMH IeHCTBUSIMH:

B) paboTa c nHpopmanmeii:

WCII0/Tb30BaTh cpescTBa MH(OPMaLIMOHHBIX U
KOMMYHUKAIIMOHHBIX TeXHOJIOTHHA B PelIeHHH KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX ¥  OPraHM3allMOHHBIX  3ajJauy  C
cobmogeHrieM  TpeOOBaHWM  3PrOHOMMKH, TeXHUKU

0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, TIPAaBOBLIX U
3TUYECKUX HOPM, HOPM MH(OPMaI[MOHHOW 6e30MacHOCTH.

COCTAaBJISIFOLLEN eCTeCTBEHHOHAYUHOM KapTWUHbI MUpPa, POJIU
XUMUU B TI03HAHWU SIBIEHUA TPUPOAbI, B (OPMHPOBaHUU
MBILIIEHUS] M KyJbTypbl JIMYHOCTH, ee (PYHKL[MOHATbHOU
IPaMOTHOCTH, HeOOXOAUMOM [I/isl pellieHusl MPAKTUYeCKUX 3a/au

U JKOJIOTMYeCKd OOOCHOBAaHHOTO OTHOLIEHHWsS K CBOEMY
3[J0POBBIO U TIPUPOJIHOM Cpefie;
IIP6 10.chopMupOBaHHOCTL  yMeHHMCOOMIOAATE  TIpaBH/Ia

9KOJIOTMUEeCKU 1{eieco0b6pa3Horo rnoBesieHust B ObITYy U TPY/A0BOM
JlesiTeIbHOCTU B 1IeJIIX COXpaHeHWsi CBOEro 370pOBbsi U
OKpy’Kalollleid TMPUPOJHON CpeZbl; YUYMTHIBaTb OMACHOCTb
BO3/IeliCTBUSI Ha >KUBble OPraHM3Mbl OIpe/ie/IeHHbIX BeleCTB,
MOHMMAasi  CMBICI  TIOKasaTesisi  Tpefie/lbHOW  IOMyCTUMOM
KOHL|eHTpaL1H.




2. CTPYKTYPA U COJJEP)KAHVE OBIIIEOBPA30OBATEJ/IbHOU JVICITUTI/INHBI

2.1. O0beM AVCIUIUIUHBI M BU/IbI YUe0HOU AesATeTbHOCTH

Buj; yue0HO# padoThI

O0beM B yacax

O61bem o0pa3oBaTe/IbHOI MPOrPaMMBbI JUCIUIIMHBI 78
B T.U.:

OcHoOBHOe coiep)XKaHue 72
BT. U.:

TeopeTHYecKoe o0yueHre 37
NpakTUYeCKUe 3aHATUS 35
IIpodeccuoHanbHO-0pUEHTHPOBAHHOE COfiep)KaHuUe (CofiepKaHue 6
NPUKJIAIHOT'0 MOAY/IsA)

BT. U.:

TeopeTHUecKoe o0yueHHe 3
TpaKTUYeCKue 3aHATUS 3

IIpomexyTouHas arrecTanus (AuddepeHMPOBaHHBIN 3a4eT)
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2.2. TemaTH4yeCKHH MJIaH U CO/lep)KaHUEe JUCIUTLTMHbI

n dDopmupyeMbl
HanmeHoBaHue Copep)xanue yue0HOro marepuasa (0CHOBHOe U mpogeccCHOHA/IbHO OPHEHTHPOBaHHoe), | O0BéM
pas/je/sioB U TeM /1abopaTopHbIe U MPaKTUUeCKHe 3aHATHSA, IPUK/IaJHOH MOAY/Ib 4acoB ¢
KOMIIeTeHIUHU
1 2 3 4

Cojep)xaHue yue0HOro MaTepuasia 64
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH 16
Tema 1.1. Co/iep)kaHyde yue0HOro MaTeprasia 2 OK 01
OcHoBHbIE XUMUJeckuii 3neMeHT. AToM. SIpo aToma, U30TOMbI. DIeKTpOHHAast 000/104Ka. DHepreTuyecKre
XUMUYeCKHe TIOHATHSA |YPOBHH, TIOAYPOBHU. ATOMHBIe OpOWUTamy, S-, p-, d- 3memMeHThl. OCOOEHHOCTH pacripe/iesieHust 1
Y 33KOHBI, CTPOEHHE |3/IeKTPOHOB M0 OpOMTanssM B aTOMax 371eMEHTOB TIEPBBIX UETHIPEX TMEepUOZOB. DJIeKTPOHHAs
aTOMOB  XMMHYECKHX |KOH@Urypauusi aToMOB.OCHOBHbIe XUMHUYECKHE 3aKOHbI
3/1eMeHTOB IlpakTHUecKue 3aHATUA

[Mpaktueckass pabora Nel. «OCHOBHBIE KOTWYECTBEHHBbIE 3aKOHBI B XWMHU M pacueThl TI0

yPaBHEHHSIM XUMUUECKUX PeaKLvii».

OTHOCHTeNbHBIE aTOMHAst U MOJIeKyJ/sipHasl Maccbl. MosnsipHast macca. KonruecTtBo BeljecTtsa. 1

MaccoBasi fiosisi BelllecTBa. 3akoH ABoraZipo. MonsipHblii 00beM ra3oB. OTHOCUTeIbHast

IJIOTHOCTB ra3oB. PacueTsl 10 ypaBHEHUSIM XMMUUECKHUX PeakLjui C UCTI0/Ib30BaHueM MaCCOBOU

[0/ BelllecTBa, 06beMa (HopMasibHble YCIO0BUsI) ra30B, KOJIMUeCTBa BelljecTBa
Tema 1.2. CopepxaHue yue0HOro Marepuasia 2 OK 01
[Tepuoarueckuii ITpakTHueckue 3aHATHSA OK 02
3aKOH u (TIpakTryeckasi pabora Ne2. «/3yueHre nmepuofuuecKiux 3aKOHOMEPHOCTel M UX B3aUMOCBSI3H CO
[Teproanueckas CTPOEHHeM aTOMOB».
cucreMa XMMHUYeCKMX |[lepuopuyeckass cucreMa XuMuuyeckKux sseMeHTOB [I.M. MenpesneeBa. CBsi3b IepuoZuueCcKoro
snemeHTOB  [I. . |3akoHa u [leproguuecKoi CMCTeMbl XMMUUYECKUX 3/IEMEHTOB C COBPEMEHHOM TeOpHel CTPOeHHst
Menpeneesa, uX CBsA3b (aTOMOB. 3aKOHOMEDHOCTH W3MEHEHUs] CBOWCTB XHUMHUECKMX 3JIEMEHTOB, 00pa3yeMbIX WUMH 2

C COBpPeMeHHOM
Teopueun CTpOeHUs
aTOMOB

TIPOCTBIX M C/OXKHBIX BeLeCTB IO rpymnmnaM U nepuogam [lepuoguueckoi crcTeMbl. 3HaueHHe
MepUOINUeCKOro 3aKOHa Y CUCTeMbl XMUMHUUecKux 3yeMeHTOB [I.VI. MeHzeneeBa B pa3BUTUU
HayKH.

YcTaHOBneHUe CBS3M MeXy CTPOEHHEeM aTOMOB XUMHUYECKUX 3/IEMEHTOB U MepPUOJUYEeCKUM
V3MeHeHHeM CBOMCTB XMMHUECKUX 3/IEeMEHTOB U UX COeIMHEHHH B COOTBETCTBUM C TM0JIOXKEHHEM
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[Teprosyyeckoil cucTemsl. PellleHHe NMpakTUKO-OPUEHTHUPOBAHHBIX TeOpeTUYeCKUX 3aZlaHui Ha
XapakTepu3alMl0 XHMHUYECKHUX 3/1eMeHTOB «Mertaiueckve / HeMeTa/llMuecKhe CBOWCTBA
XUMUYECKUX 3/IEMEHTOB B COOTBETCTBUM C WX 3/€KTPOHHBIM CTPOEHHEM M I10/I0)KeHHEeM B
NeproANYeCcKOr CUCTeMe XUMUUeCcKUX 371emMeHToB [I.11. MeHzeneeBa»

Tema 1.3. CopepxaHue yueOHOro MaTepuasia 2 OK 01
Crpoenne BemjecTBa | CTpoeHue BelllecTBa. XUMUUeCKasi CBsI3b. BUbIXUMUUECKOW CBsI3U (KOBaJIeHTHAsi HeTo/IsipHast
u NpYpO/ia | U TIOJIsIpHAsi, NOHHasl, MeTa/uinueckas). MexaHusmbl 00pa30BaHMsI KOBAJIEHTHON XMMHUECKOMN
XVUMUYeCKON  CBSI3W. | cBsi3W  (OOMEHHBIM Y JIOHOPHO-aKLIeNITOPHBIN). BogopogHass  cBA3b.  BajeHTHOCTb.
MHoroobpa3ue OneKTpooTpULaTeIbHOCTh. CTeneHb OKUC/IeHusl. VIOHBI: KAaTHOHBI ¥ aHUOHBI

BelLjeCTB ITpakTHUYecKHe 3aHATHSA

[MTpakTrueckast paboTa Ne3. «CTpoeHue BellleCTBa U MPUPOJA XUMHUECKOMN CBSI3U».
JeMoHcTpalusi Mojiesiel KpUCTa/UTMUeCKUX PpelleTOK: MOHHOW (X/I0pWJ, HaTpHsi), aTOMHOM
(rpadut 1 anmas), MoeKy/ISIpHOW (YTI/IEKWC/bIM ra3, U0/), MeTa/l/IMueckKon (HaTpuii, MarHuii,
Me[ib). PellleHre MpakTHUYeCKUX 3alaHUM Ha COCTaB/ieHUWe 3/IeKTPOHHO-Tpaduueckux Ghopmyn
371eMeHTOB 1—4 repuozioB

Tema 1.4. Co/iep)kaHue yue0HOro MaTepvasia 2 OK 01
Knaccudukarus, Knaccugukanyss HeopraHmueckux —BeljecTB.HoMeHk/iaTypa HeOpraHMuUeCKWX BeLeCTB OK 02
v HOMEHK/IATypa | (OKCHABI, TMAPOKCH[bI, KHCJIOThI, COIM). BeljecTBa MOJIEKY/ISIPHOIO M HEMOJIEKYJISIPHOTO
HeopraHuyeckKux CTpoeHMs. ArperaTHble COCTOSIHUSI BelllecTBa. Kpucra/uueckve M aMoOp(QHble BellecTBa.
BelL|eCTB 3aKOH TIOCTOSIHCTBA COCTaBa BellleCTBA. TWIIbI KPUCTa/UIMYeCKHUX peLIeToK (aToMHas,
MOJIeKy/ISIpHasl, WOHHAas, MeTaluueckas). 3aBHCMMOCTb CBOWCTBA BeIlleCTB OT THIIA
KPUCTA/UTMYeCKOW PeIIETKU

IIpakTHUecKHe 3aHATUA

[MTpakTrueckas pabota Ned. «HoMeHK/1aTypa HeOpraHMUeCKUX BeIIeCTB».

PemleHue mnpakTMUeCcKHMX 3a/laHUil MO KaacCU(UKalM¥, HOMEHK/IaType U XUMWYeCKUM
¢dopmynaM HeOpraHWYeCKMX BeleCTB pa3/MuUHbIX K/1acCcOB (yrapHbli ras, yr/eKUC/bld ras,
aMMMUaK, raileHasl U3BeCTb, HerallleHasi U3BeCTb, [IUTbeBask COJja U JPYryx): Ha3BaHUs BelleCTB
no mexxayHapoaHou (VMIFOITAK) wnv TpuBHa/ibHOM HOMEHK/IAType U cocTaBjieHWe (OpMYyJibl
XVUMHYeCKUX BellleCTB, ONpefie/ieHde IPHUHA/IEXHOCTH K Kiaccy. [Touck uvHpopmauuu o
Ha3BaHUAM, UJeHTH(HKaTopaM, CTPYKTYPHbIM (opMy/iaM. AHa/lIM3 XUMUUeCKoW HH(OpMaLUY,
10JIlyyaeMOM M3 pasHbIX HWCTOYHMKOB (CpeACTB MacCOBOM HH(popMalyy, ceTb VHTepHeT U

Apyrue)

Tema 1.5. Co/iep)kaHue yue0HOro MaTepuasa 2 OK 01
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Tunsl XUMHUYECKUX
peakLuii

Xumnueckass peakuus. Kraccudukaupys XMMHAYeCKMX peakLuii B HeOpraHW4yecKod W
OpPraHWYecKOM XUMHUM. 3aKOHbl COXPaHEeHMs MacChl BellleCTBA, COXPaHEHUs M TMpeBpallleHus
SHepruu Npy XMMUYeCKUX peakiysx. OKUC/IUTeTbHO-BOCCTaHOBUTE/IbHbIE Peakliiy (YpaBHeHHs
OKMCJIEHUSI-BOCCTAHOB/IEHNs],  CTelleHb  OKMUCJ/IeHWSl, OKWUC/IUTEeb U BOCCTaHOBUTEIIb,
OKHC/IUTeIbHO-BOCCTAHOBUTE/IbHbIE peakluM B TpUPOJie, TNPOU3BOJCTBEHHBIX Ipolieccax U
JKU3HeesiTeJIbHOCTH OpPraHUu3MOB)

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakiuil. XuMUYecKoe
paBHOBecHe

CopepxaHue yueOHOro MaTepuasia

CKOpOCTb peakLy{, ee 3aBUCHMMOCTb OT pas3/IM4YHbIX (DAaKTOPOB: IMPHUPOJbI pearupyroiyx
Bel|eCTB, KOHL[eHTpalliy pearupyroluX BellecTB, TemrepaTypbl U IUIOLIaJY peakLMOHHOU
noBepxHOCTH. TernoBele 3¢)deKTbl XMMAYECKUX peakL{iii: 5K30- U SHJ0TepMUYeCcKHe peakLiu.
ObparuMble peakiyy. XUMHUYecKoe paBHOBecre. @aKTOpBI, BMSIOLIME HA COCTOSHUE
XVMHYeCKOr0 paBHOBecHsl (KOHLIeHTpaljysi peareHTOB WIM IIPOAYKTOB peakLUH, JaBJeHue,
Temneparypa). [Ipuniun Jle IlaTense

IlpakTHUecKHe 3aHATHUSA

[Mpaktnueckass pabora Ne5. «BnusiHMe pa3nmMuHBIX (AKTOPOB HAa CKOPOCTh XUMUYECKOM
peaKuum».

PellleHne MpakTUKO-OPUEHTHMPOBAHHBIX 3a/laHM Ha aHaiv3 (PAKTOpOB, BMSIOLIMX Ha
V3MeHeHHe CKOPOCTU XUMHUUeCKOW peakl[Mi. 3aBUCUMOCTb CKOPOCTH XMMHUYeCKOM peakLiiy OT
MPUCYTCTBUA Karajau3aTopa Ha IpUMepe pas/ioKeHus IepOKCHJa BOAOPOJA C IOMOILbLIO
JUOKCHJA MapraHija M KaTajnasbl. PellleHWe TIPaKTUKO-ODUEHTHPOBAHHBIX 3aJaHUK Ha
rpuMeHeHve npuHiuna Jle-Illatesbe 11 HAaXOXK[EHUS Halpas/eHUs CMellleHWsl paBHOBeCUs
XVUMHYeCKOM peaklMd M aHaiu3 (PaKTOpOB, BAMSIOIMX Ha CMelljeHHe XUMUYeCKOro
paBHOBeCHUs

OK 01
OK 02

Tema 1.7.

PacTBophl, Teopusi
3/1eKTPOTUTUUECKOM
JTUCCOLIMALIIN u

WOHHBIN 00MeH

CopepxaHue yueOHOro MaTepuasia

PacTBopbl. Bubl pacTBOpOB MO CO/lep’KaHUIO PaCTBOPEHHOTO BelllecTBa. PacTBOPHMMOCTG.
[ToHsATHE O AWCIIEPCHBIX CUCTeMaX. VICTUHHbIe W KOJIJIOWZAHbIE pacTBOpbL. MaccoBasi [ofist
BelllecTBa B pacTBope. [ToHsTHe 0 BOAOPOAHOM roKa3aTese (pH) pacTBopa. 3neKTpoauThyeckast
gucconuanusi. CuibHbIe U c1a0ble 3/IeKTPOJIMThI, HEIEKTPOIUTHI. Peakiiuy MIOHHOTO 0OMeHa

JlabopaTopHbIe 3aHATHS

JlaboparopHast paboTa Nel «ITpuroroBieHre pacCTBOPOB».
[TpuroToBsieHre pacTBOPOB 3aJjAHHOM MaCCOBOW Z0Jieli paCTBOPEHHOTO BeI[eCTBa, MPOBe/jeHre
peakiuii MOHHOrO 0OMeHa, OmpeZie/ieHHe Cpefbl PACTBOPOB BEIIECTB C  TMOMOIILIO

OK 01
OK 02
OK 04
OK 07
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YHUBEPCAJbHOTO0 WHAWKATOpa (Kuc/jasi, HeWTpasbHasi, IlefouHasi). 3aZiaHusi Ha COCTaBJieHUe
HMOHHBIX peakluil. PelieHue MpaKTUKO-OPUEHTUPOBAHHBIX PacyeTHbIX 3a/laHWi Ha PAaCTBOPHI,
WCTIO/Tb3yeMble B ObITOBOM M MPOM3BOACTBEHHOM /IeATeIbHOCTH UeioBeKa

KonTposbHasi paborta
1

CTpoeHue BellleCcTBa U XUMHUUeCKHe peakiuu (1o paszeny 1)

Pa3pen 2. Heoprannueckasi Xumus

10

Tema 2.1.
DU3UKO-XUMHUYeCKHe
CBOMCTBA
HEOPraHUYeCcKux
BellleCTB

CopepxaHue yue0HOro Marepuasa

Metannbl. Ilono)keHue MeTanioB B Ilepuojguueckoli cUCTeMe XUMHYECKUX 371eMeHTOB.
OcCoOeHHOCTH CTPOEHMs 3/IeKTPOHHBIX 000/10ueK aTomMoB MeTa/uioB. OOIiue Gdu3nyeckue
cBoiicTBa MeTa/sioB. CIilaBbl MeTasuioB. ONeKTPOXMMUUECKUM psifi HarpshkKeHWW MeTaslioB.
XYMHUUeCKre CBOMCTBA Ba)KHEMIIIMX MeTasl/IoB (HaTpUM, KaJuW, Kanabl[ui, MarHuM, altOMHAHWM,
I[UHK, XpOM, >Kejie30, MeZlb) U MX coeiuHeHH. OOIMe CrocoObl MOMYYeHUs] MeTaslIoB.
[TpuMeHeHNe MeTasIOB B OBITY U TEXHHKE

Hemetannsl. [Tono)keHre HemeTa/lsIoB B [leprofinueckoii cucteMe XUMHUUYeCKUX 3nemeHToB [1.1.
MeHzeneeBa ¥ OCOOEHHOCTM CTPOeHUs aTOMOB. @u3nueckde CBOWCTBA HEMETaslIOB.
AnnoTtponusi HeMeTa/IOB (Ha MpUMepe KUCI0po/a, cepkl, hocdopa U yriepoga). XuMudeckue
CBOMCTBA U NMpUMeHeHHe BaXKHeNIIINX HeMeTaslIoB (TajioreHoB, cephl, a3oTa, ¢pocdopa, yriaeposa
U KpeMHHUs) U UX coeAuHeHUN (OKCHOB, KHC/IOPO/ICOAEp KallluX KHUC/IOT, BOAOPO/IHBIX
coeiiHeHU). [IpyMeHeHre Ba)KHEWILIMX HEMETa/JIOB U UX COeJMHeHUN

XuvMuryeckue CBOWMCTBA OCHOBHBIX K/IaCCOB HEOPraHWYeCKUX BellecTB (OKCHU/I0B, THAPOKCH/IOB,
KUCJIOT, cosied u Ap.). ['eHeTuMdecKasi CBsi3b HeEOPraHWYeCKUX BeIeCTB, TPUHaAJIeXaluX K
pa3IUuUHBIM Kaccam.3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB MPOCTHIX BeIeCTB, BOJOPOJHBIX
Ccoe/IMHeHUM, BBICIITUX OKCU/IOB U TUAPOKCU/IOB

IIpakTHUecKue 3aHATHA

[Mpaktuyeckast pabora Ne6. «PH3MKO-XUMUUECKHEe CBOMCTBA HEOPraHUUeCKUX BeIlleCTB».
CocTaBfieHe ypaBHEHHWH XUMHUYECKUX PpEeakKI[Mi C ydaCcTHeM TIPOCTBIX U CIOXKHBIX
HEOpraHWUeCKuX BeIleCTB: MeTa/JIOB U HEMeTa/l/IoB; OKCH/JOB METa/uIOB, HeMeTa/yIoB U
amOTepHBIX 3/IeMEHTOB; HEOPraHUUeCKUX KUC/IOT, OCHOBAaHUM M aM(OTepPHbIX TMAPOKCHUOB;
HeopraHUuecKuX CoJiel, XxapakTepu3yHIL[UX UX CBOWCTBA.

Pacuétbl Macchl BeljecTBa WM 00bEMa ra3oB M0 W3BeCTHOMY KOJIMUECTBY BeIleCTBa, Macce WIu
00bEMY OJJHOTO M3 YUaCTBYIOIIMX B peakIMM BelecTB, pacuéThl Macchl (00bEMa, KomMuecTBa
BelllecTBa) MPOJYKTOB peakliy, ecjid OJJHO U3 BelleCTB UMeeT IpUMecH. PellleHre MpakTHUKO-
OpPMEeHTUPOBAHHBIX 33/laHMM Ha CBOMCTBA, COCTaB, MoJiyueHHe W 6Ge30macHOe MCII0/Ib30BaHUe

OK 01
OK 02
OK 04
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BaXHEWIIIMX HeOPraHWYeCKUX BeleCTB B ObITY U MpodecCHoHaIbHOU [esITe/TbHOCTH YesloBeKa

Tema 2.2. Copep:xaHue yueOHOro MaTepuasa 2 OK 01
Unentuduxarys JIaGopaTopHble 3aHATHS OK 02
HeopraHn4eckmx JlaboparopHnasi pabota Ne2 «VpeHTrUKaMsE HEOPraHUUECKUX BEIeCTB». OK 04
BellleCTB PellleHre 3KcrieprMeHTa/IbHBIX 3aZlad 110 XMMUYeCKHMM CBOMCTBAM MeTa/l/IOB U HeMeTaslJIoB, 110

pacrio3HaBaHHIO U TIOJIyYeHHIO COeJIMHEeHWM MeTal/IoB W HeMeTalioB (B3auMOZeuCTBUe 2

TUIPOKCH/Ia alIOMUHUS C PaCTBOpPaMM KUCJIOT U 1esiouel,). VijeHTUpUKaLsi HeOpraHnyecKux

BeIlleCTB C MCIO0/Ib30BaHUEM MX (U3MKO-XMMHUYECKMX CBOMCTB, XapaKTepPHbIX KaueCTBEHHbIX

peakuuii. KauecTBeHHbIe peakIMM Ha Cy/bdar-, KapboHAT- U XJIOPUJ-aHUOHBI, Ha KaTHUOHBI

MeTaJIJIOB ¥ KATUOH aMMOHUS
KonTposibHasi pabora N
9 CBolicTBa HeOpraHM4YeCcKuX BellecTB (110 paszeny 2) 1
Pa3pen 3. TeopeTuueckue 0CHOBBI OPraHNUeCKOH XUMUH 10
Tema 3.1. Co/iep)kaHue yue0HOro MaTepuasia 4 OK 01
Knaccudukarus, [IpesmMeT opraHM4ecKor XMMUM: eé BO3HUKHOBEeHMe, pa3BUTHe U 3HaYeHHe B [TOJIyYeHUH HOBBIX
CTpoeHue Y|BellleCTB M MaTepuasioB. Teopusi CTpoeHUsI OpraHuYeckux coefuHeHuit A.M. ByTnepoBa, eé
HOMeHK/IaTypa OCHOBHbIe T0JIO)KeHUs1. CTpPyKTypHble (OpMyJibl OpraHuueckux BelecTB. ['omosorus,
OpraHMYeCKHX BeI[eCTB |u3o0Mepusi. XUMHUUeCKas CBSI3b B OPraHUyeCKUX COeJUHEHUSsIX: KpaTHbIe CBS3M, O- U Ti-CBSI3U. 2

[lpencraBneHre 0 KraccupuKalMM OpraHUYeckux BemjecTB. HoMeHK/aTypa OpraHu4ecKux

coelMHeHUM (cuUcTeMaThyeckas) W TpUBHAJbHble Ha3BaHUs Ba)KHEMILMX TpejiCTaBUTe el

KJIaCCOB OpPraHMYeCKUX BellecTB

IlpakTHUecKue 3aHATHSA

[MTpakTrueckast pabota Ne7. « HoMeHK/IaTypa OpraHi4eCcKuX BeIeCTB».

OsHakom/ieHWe C oOpasijaMM OpraHMYecKMX BeIeCTB W MaTepHajaMM Ha HX OCHOBe,

MO/le/IMpOBaHMe  MOJIeKyJl ~ OpraHMYecKWx  BelllecTB,  Hab/rofleHWe W OMMCaHUe

JIeMOHCTPALIMOHHBIX OMNBbITOB IO T[IpeBpalljeHUI0 OpraHhueCcKUX BelleCTB IpPHW HarpeBaHUU 9

(nnaBneHue, obyrnvBaHue U ropexve). CocraBjeHHe TOMHBIX M COKPALeHHBIX CTPYKTYPHBIX

dbopMysn oOpraHMYeCcKMX BeLeCTB OT[elbHbIX KIacCOB, WCIIO/b3ysl WX Ha3BaHUs [0

cUcTeMaTU4YecKod M TPUBMAIbHOM HOMeHK/IaType (3TW/eH, alleTW/eH, T/WLepuH, QeHoJ,

dbopManberus, ykCycHass KUC/IOTa, IVMLKH). PacueTsl mipocreiiiieid (opMy/bl opraHUuecKoi

MOJIEKYJIbl, UICXO/Isl U3 37IeMEHTHOro cocTasa (B %)
Paspen 4. YriieBosopo/bl 10
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Tema 4.1.
YrneBomopogel U UX
MIPUPO/IHbIE WUCTOUHHKU

Copep)xaHue yue0HOro Mmarepuasa

[IpenenbHbIe YreBOJOPO/IbI (a/KaHbl):COCTaB U CTPOEHUE, TOMOJIOTUUeCKUi psii. MeTaH U 3TaH:
COCTaB, CTpOeHHe, (Pu3NUeCKrUe U XUMHUUecKhe CBOMCTBa (peakldyd 3aMellleHUs] U TOpeHus),
T0/lyuyeHre U puMeHeHue.

HernpenenbHble yrieBogopo/ibl (aKeHbl, anKaJueHbl, aTKUHbI).

AJTKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUUECKUHN psAfl. DTUIE€H U TIPOIW/IeH: COCTaB, CTPOeHHe,
¢bu3nueckre ¥ XMMUUeCcKUe CBOWCTBA (peakiuu TU/IPUPOBaHUs, rajJoreHUpoBaHus, THIpaTalyy,
OKMCJIEHUS ¥ TIOJIMMepH3aliii) TIoTyueHre U TpUMeHeHue.

Ankanvensl: Oytaguen-1,3 u Metwi0yTaaveH-1,3, XMMUUecKoe CTpOeHHe, CBOMCTBA (peakijust
ro/iiMepu3alium), mpuMeHeHWe (/i1 CUHTe3a TIPUPOJHOTO U CHUHTETUUECKOTO Kayuyyka H
pe3uHbI).

AnKUHBI: cOCTaB M 0COOEHHOCTU CTPOEHUSs, TOMOJIOTMUEeCKUM psifi. ALIeTHU/IeH: COCTaB,
XUMHUYeCKoe CTpoeHue, (usnueckre W XUMHUUYECKWe CBOWCTBa (peaki[uu TUAPHPOBaHUS,
rajJioreHUpOBaHMs, THUApaTallud TOpeHusi), TMOoJydyeHHMe U  MpuUMeHeHWe  (MCTOUHHK
BBICOKOTEMITIePATyPHOT0 MJIaMeHU /iJisi CBaPKU U Pe3KU MeTasljioB)

ApomaTuhueckue yrieBoLopozpl (apeHsl). beH3osm U Tosyon: cocTaB, CTpoeHMe, (pU3NUYeCcKue U
XUMHUYeCKHe CBOWCTBA (peakLy rajoreHUpOBaHKsl U HUTPOBaHUS), TIOyYeHre U [IpUMeHeHue.
TOKCHUUHOCTb apeHOB (BMsiHME OeH30Jsila Ha OpraHW3M uesioBeKa). 'eHeTHUecKasi CBSI3b MeXAy
yI/71eBOA0POZaMH, MPUHAJJIeXKALUMHU K Pa3/IMYHbIM KJ/1aCCaM.

[TpypoaHble UCTOYHUKU YT/1eBOI0PO0B. [IpUpo/HbIi ra3 1 nonyTHble HedTsiHbIe rasel. HedThb
u eé mpoucxoxienre. CriocoObl mepepaboTKM He(TH: MeperoHKa, KPeKHHI (TepMHUecKHH,
KaTa/IMTUYeCKUi), Tmpoiu3. [IpoAykTbl TiepepaboTKu  HedTH, UX M[PUMEHeHHe B
MIPOMBIIJIEHHOCTH

v B ObITy. KaMeHHbIH yroJib ¥ MPOAYKTHI ero repepaboTKu

OK 01
OK 02
OK 04

Tema 4.2.
PU3NKO-XUMHUUeCKHe
CBOMCTBa
yTJIeBOJOPO/IOB

Copep>xaHue yueOHOro MaTepuasa

JIaGopaTopHbIe 3aHATHUS

JlabopaTopHast pabota Ne3 «CBOMCTBa yIJ/IEBO/JOPO/IOB».

TpuBHa/mbHAst U MeXIyHapojHass HOMEHK/IATypa, XUMHUECKHe CBOWCTBA, CITOCOOBI TO/TyUYeHHs]
yryieBofiopozioB. [TonyueHue 3THIeHAa W M3ydyeHUe ero CBOWCTB. MopenupoBaHKHe MOJIEKYT U
XAMUYECKUX TIPeBPAIlleHHH YI/IeBOJOPO/IOB (Ha MpUMepe 3TaHa, STH/eHa, alleTHieHa U [p.) U
raJIoreHOMPOU3BOAHBIX

OK 02
OK 04

Pa3pgen 5. Kuciopoaocoaepxanjue opraniuyecKue cOeJUHeHUs
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Tema 5.1.

| Copeprxanue yueGHoro marepuaa

OK 01
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Crmprtsl. eHon

[TpenenbHble 0JHOATOMHBIE CLIMPTHI (METAaHO/ U 3TaHOJ): CTPOeHue, (pr3nueckre U XUMHUYeCcKHue
CBOMCTBA (peakUUM C aKTUBHBIMU MeTajjlaMH, rajJoreHOBOZOPOZaMU, TOpPeHUe), IPUMEeHEeHHe.
BopopogHele cBsi3u MeXxJy MoOJIeKy/laMHd CIUpTOB. DPU3MOJIOrMYecKoe [eWCTBHe MeTaHOoJa U
3TaHOJ/Ia Ha OPraHKU3M uYejI0BeKa.

MHoroaToMHble COUPTHI (3TU/IEHIJIMKO/Ib U TJIULEPUH): CTpOeHue, (pr3nuyeckre U XMMHUYeCcKHUe
CBOMCTBA (B3aMMOJZIEMCTBME CO ILIeJIOYHBIMM MeTa/jlaMM, KauyeCTBeHHas peakLusi Ha
MHOIrOaTOMHble CIUPThI). PU3MONIOrHYecKoe JeliCTBUe Ha OpraHusM 4YesoBeka. [IpuMeHeHHe
I[JIWLIepyHa U STUJIeHIJIUKOJIS.

@eHos. CTpoeHre MOMeKybl, (pU3nueckue W XUMHYeCKHe CBOWCTBa (eHoma. TOKCMYHOCTh
(eHoIa, ero (prU3MOIOrMYecKoe [elCTBUe Ha OpraHusM yesoBeka. [IpumeHneHue ¢eHona

OK 07

Tema 5.2.
Anbperuspl.

Kap6oHOBbIe KHC/IOTHI.

CnoyxHble 3¢Mpbl

Copep>xkaHue yueOHOro MaTepuasa

Anbrernapl M KeTOHb! ((hopManbierufi, ateTanbleryfi, aLeToH): CTpoeHuWe, (U3UYecKHe U
XMMHYeCKHe CBOWCTBA (peakLMM OKMCJIeHMSI M BOCCTaHOBJ/IEHMs, KadyeCTBEHHbIE peakLlH),
I10J/ly4yeHye U [IpUMeHeHue.

OJHOOCHOBHBIE TIpefie/ibHble KapOOHOBBIE KHUCIOTHI (MypaBbMHAs M YKCYCHas KHCJIOTBI):
cTpoeHue, (¢u3MueckMe M XUMUUeckue cBoicTBa (oOIjue CBOWCTBA KHUCJIOT, peakLus
STepu(pUKalyu), TMojsyueHHWe U mnpuMeHeHre. CTeapyuHOBasi M OJIEMHOBasi KHUC/IOThl Kak
Npe/ICTaBUTE/N BBICIIMX KapOOHOBBIX KHUCIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HX MOROIIlee 1eHCTBUe.

CnoskHble 3(UpbI KaK MPOM3BOJHbIE KAPOOHOBBIX KUC/IOT. ['UAPON3 C/I0XKHBIX 3GUPOB. KUpBI.
I'naponus xupos. [IpumeHeHue xupoB. buosiornueckas pojib XXUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBogpl

Copep:xaHue yueOHOro MaTepuasa

YrneBopbl: cOCTaB, KaaccuuKalusi yrieBoJoB (MOHO-, AW- U ToJjucaxapuzbl). ['rokosa —
TIPOCTEMIINI MOHOCaXapu/l: OCOOEHHOCTH CTPOEHUs MOJIEKY/bl, (U3NUeCKHe U XMUMHUeCKHe
CBOMCTBA T/IHOKO3bI (B3auMofeiicTBue c ruapokcuzom Menu (II), okucieHWe aMMHUAYHBIM
pacTtBopoM okcHzia cepebpa (I), BoccTaHOB/IeHHe, OpOXKeHMe TIF0OKO03bI), HAXOXK/JEeHHe B IPHUPOJIE,
NIpUMEHEeHUe TJIFOKO3bl, OMOJIOTHYECKas PO/b B JKU3HEAesTeJIbHOCTH OpraHM3Ma ueyioBeka.
doTtocuHTe3. PPyKTO3a Kak M30Mep TJTFHOKO3bI.

Caxapo3a — Tipe/iCTaBUTe/b AMCAaxapu/ioB, TH/APOJM3 Caxapo3bl, HaxOX/eHWe B TIpUpOJe U
TIpUMeHeHHe.

[Monmmcaxapuzbl: KpaxMan M Lie//io/io3a Kak NMpUpoAHble Mosumepbl. CTpoeHUe Kpaxmana U
L[e/ITF0/103bl, (hM3UUecKre U XUMUUeCKre CBOMCTBA KpaxMara (rMpoJin3, KaueCTBeHHasi peakLys
C MOZIOM)

OK 01
OK 02
OK 04

17




Tema 5.4. Copep>xaHue yueOHOro MaTepuasa 4 OK 01
®usuko-xumuueckre | IIpakTHUecKHue 3aHATHSA OK 02
CBOWCTBA IMpaktnueckass pabora Ne8. «HomeHk/maTypa KHC/IOPOJOCO/EPXKAIIUX  OPraHUUYeCKUX OK 04
KHAC/IOPOZIOCOAEPXKALM | coeIMHeHUIH».
X OpraHnveckux | TpuBuanbHast U MeXAyHapogHasi HOMEHK/IaTypa, XUMAYeCKrie CBOWCTBA, CIIOCOOBI TOTyUYeHHUS
COeIMHEeHUH CIIUPTOB U (eHOJIOB, KAPOOHOBBIX KUCIOT U 3(DUPOB, anberuioB U KeToHoB. CocTaB/ieHre cxemM

peakuuii (B TOM UHMC/e IO MPeJJ0’KeHHbIM Llel0YKaM MpeBpalljeHui), XapaKTepU3yHIUX

XMMHUECKHe CBOMCTBA KUCIIOPOAO0COAepXKALMX OpraHMueCKUX COeJUHEeHUN 4

[TpakTrueckass pabora Ne9. «XumMuueckue u (pU3MUeCKHe CBOWCTBA KHCIOPOOCOEPIKAINX

OpraHUYeCcKHX COeJMHeHUs».

[TpoBenenve, HabrOeHWe U OMKMCaHWE [EMOHCTPALMOHHBIX ONBITOB: TOpPEHWEe CIMPTOB,

KaueCTBeHHble peaklMd OJHOATOMHBLIX CITHUPTOB (OKWC/IeHWe 3TaHosa okcuzoMm Mmenu (II)),

MHOT0aTOMHBIX CIUPTOB (B3aUMO/EWCTBUE rvLepuHa ¢ Tuapokcugom meau (II)), anpaerngos

(okucieHWe aMMHauyHBIM pacTtBopoM okcuzaa cepebpa(l) u  ruapokcuaom wmeau  (II),

B3aUMO/eMCTBUe KpaxMasa C M0[0M), U3yuyeHue CBOWCTB PacTBOpa YKCYCHOW KUC/IOThI
Pa3zpen 6. A3oTcoep)kaniye opraHiyeckue coeuHeHUus 4
Tema 6.1. Cojep>kaHue y4eOHOro MaTepuasia 4 OK 01
AMUHBL. AMUYHBI: MeTW/IaMUH — NPOCTEUILINM NpeJCTaBUTe/Ib aMUHOB: COCTaB, XMMHYeCKOe CTpOeHHe, OK 02
AMVIHOKMC/IOTBI. (dr3uUeckKre U XUMUUeCKHe CBOMCTBA, HaX0XK/eHue B TIPUPO/e. OK 04
benku AMUHOKHCIOTEI Kak amMoTepHble OpraHuueckude coefuHeHus. Du3mueckre U XUMHUUECKUe

CBOMCTBAa aMMHOKMCJIOT (Ha MpuUMepe IJ/MLMHA). buosornueckoe 3HaueHWe aMHHOKMCIIOT. 2

[Tentuppl.

benku kak npupojHble TonuMepbl. [lepBuuHasi, BTOPUUHAsi U TpeTUYHasi CTPYKTypa OesKoB.

XuMHUecKre CBOMCTBA OeIKOB: TH/IPOJIN3, eHaTypalysi, KaueCTBeHHbIE peaKI|K Ha Oesku

IIpakTHUecKHe 3aHATUA

[MpakTrueckas pabota Nel0O. «CBoiCTBa a30TOCOep>KAIX OPraHMYeCKUX COeAUHEHUN».

dusmyeckue ¥ XUMHUYECKHME CBOWCTBA aMMHOB (peakLMd C KUCJIOTaMM W TODEHUs) | 2

aMUHOKHWCIIOT (Ha TipuMepe TyunyHa). HabmozeHne v omucaHue JeMOHCTPAJMOHHBIX OTIBITOB:

JleHaTypaius 6eJIKOB MPY HarpeBaHUM, 1[BETHbIe peakly 6eKoB
Pa3zpen 7. BeicOKOMOJIeKY /IS pHBIE COeAUHEHHS 2
Tema 7.1. Cojiep)kaHue yue0HOro MaTepuasia 2 OK 01
IlnacTMaccsl. IIpakTH4YecKHe 3aHATHSA 2 OK 02
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Kayuyku. BonokHa

[Mpaktnueckass pabora Nell. «CwuHTe3, aHanM3 W KlacCU(PUKALUA BBICOKOMOJIEKYIISPHBIX
coeZIMHeHU»

OcHOBHBIE TIOHATHS XUMHM BBICOKOMOJIEKYJ/ISIDHBIX COEJUHEHUM: MOHOMep, II0JIMMep,
CTPYKTYpPHOE 3BE€HO, CTelleHb II0JIMMepHu3aliiy, CpejHsss MojeKysspHas Macca. OCHOBHbIe
MeTO/Ibl CHHTe3a BEICOKOMOJIEKYJISIPHBIX COeJMHEeHUM — I0JIMMepU3aLus U MOJIMKOH/eHCallys.
O3HakomsieHre ¢ oOpa3ljaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMAacC, Kay4yyKOB:
IJ1IaCTMACChI (TI0/IM3TU/IEH, TTOJIMIPONN/IEH, MMOJIMBUHUIX/IOPU, MOJIUCTUPO/); HaTypalbHbId U
CUHTeTHuUecKue Kayuyku (OyTaJueHOBBIM, XJ/IOPOTIPEHOBBIM U M30TPEHOBBIN); BOJIOKHA
(HaTypa/ibHble (XJIOMOK, LIEpCThb, WIENK), WUCKYCCTBEHHble (arjeTaTHOe BOJIOKHO, BHCKO3a),
CUHTeTHYeCcKue (KalpoH U J1aBCaH)

OK 04

KonTposibHasi paborta
3

CTpyKTypa 1 CBOMCTBa OPraHUUeCcKuX BelllecTB (110 pa3zenam 3-7)

HpO(bECCI/IOHaJ'HJHO OPpHEHTHPOBAHHOE CO/iep>KaHUE

PaB}I[EJI 8. Xumus B GLITy H l'lpOPIElBO,I_'[CTBEHHOﬁ AeATEe/IbHOCTH Ye/I0BeKad

(=]

Tema 8.1.

XumMuyeckue
TeXHOJIOTUH

B TOBCeIHEBHOM
U 1npodeccHoHaNbHOU
JlesTeJIbHOCTH
yesloBeKa

Copep)xaHue yue0HOro Marepuasia

[IpaBuia 9KOMOTHYECKH Liesieco00pa3HOro MoBefieHus B ObITY W TPY/AOBOW [JesSTeTbHOCTU B
Le/IsIX COXpaHeHWs] CBOero 3/7I0pOBbsi W OKpY)Karollled MpPUPOJHON Cpefibl, OIMaCHOCTb
BO3JIEMCTBUSI Ha O KUBbIe OpraHM3Mbl OpraHWYeCKUWX BeIeCTB OTJAeNbHbIX KJIaCCOB
(yryieBofOpO/ibl, CIUPTHI, (PeHO/bI, X/IOpPOpraHUuYecKre TPOU3BOJHbIE, abAerufibl U Ap.),
roKasaresb Mpefie/ibHO JOMyCTUMON KOHLIEHTPaL[MU U ero UCI0/Ib30BaHue.

Posb XxuMuM B 00eCrieueHUM SKOJIOTUYECKOM, SHepreTUUYeCKOW M MUINEBOM 06e30MmacHOCTH,
pasBUTMM  MEJULIMHBI, CO3[JaHMM HOBbIX MaTepuasioB (B 3aBUCMMOCTM OT BHJA
npodecCHOHaNLHOM  /1eATe/IbHOCTH), HOBBIX HCTOYHUKOB SHEpruu (aJbTepHaTHUBHBIE
WCTOYHUKW 5HepruM). IToHATHEe O HayyHbIX MeTO/ax TO3HaHWS BeLeCTB M XUMHUYECKHX
peakuuii. IlpezscraBneHusi 00 OOIMX HAYYHBIX TPUHIUIAX TPOMBIIIJIEHHOTO ITOTyUYeHUs
Ba)KHEMIIMX BelllecTB (Ha MpUMepax MPOM3BO/ICTBa aMMHaKa, CePHOUM KMC/IOThI, MeTaHOJ1a).
XuMusi W 3[0pOBbe ue/ioBeKa: TpaBWia 0e30rMacHOr0 WCIO/Ib30BaHUS  JIeKapCTBEHHBIX
TIperapaToB, OBITOBOM XMMHH B ITOBCEAHEBHOM YKM3HU

HpaKTI/I‘IECKI/Ie 3dHATHUA

[MpakTtyeckass pabora Nel2. «IIpuMeHeHHEe XUMHUECKHUX BeIIeCTB W TEXHOJIOTHM C Y4eTOM
Oyay1eli mpodeccuoHaNTbHOM JeSITeTbBHOCTI.
PemeHue kelic-3aZiau 10 TeMaM: TMHIIEeBble TMPOAYKTbI, OCHOBBI Ppal[MOHAJBHOTO TMUTAHUS,

OK 01
OK 02
OK 04
OK 07
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BaOXHEWIIIe CTPOUTE/NbHBbIE W KOHCTPYKIIMOHHBIE MaTepHasbl, CeIbCKOX03HCTBEHHOEe
TIPOM3BO/ICTBO, KPAaCKW, CTeK/0, KepaMuKa, MaTepuasbl [Jisi 37eKTPOHUKH, HaHOMaTepUaJbl,
TeKCTWIbHbIE BOJIOKHA, WCTOYHWKH SHEPrvd, OpraHWuecKWe W MHUHepa/ibHble Y00peHwus,
JIeKapCTBEHHbIE U KOCMETUUYECKHe TIperiapaThl, ObITOBast XUMUSsI, MaTepHa/Ibl U3 UCKYCCTBEHHBIX
Y CUHTeTUYEeCKHX BOJIOKOH.

3amumra:[IpefcraBieHre pe3y/nbTaToB —pellleHus Kelc-3a7au B (opMe MHUHU-/|OK/IaZa
(momycKaeTcs MCITOb30BaHUe rpadMuecKrX M Mpe3eHTal[MOHHBIX MaTePUAIOB)

ITpomMe)xyTouHasi aTTecTanus no guciumirHe (qud@epeHIIMPOBAHHbIN 3aUeT)

Bcero

78
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3. YCJIOBUSI PEAJIM3ALIMM ITIPOT'PAMMBI OBIIIEOBPA30BATE/IBHOM
JTVCIHATUIVIHBI

3.1.]ina peanu3and MPOrpaMMsbl JUCHMIUIMHBI JO/DKHBI OBITH MpejyCMOTpPeHbI

c/IefyIolue crierjdaaibHble MOMeIleHusI:

KaOMHeT XUMHHM, noMeIlrenue — 39.

10;

I Cnenpanu3upoBaHHas Mebe/Ib M CHCTeMbl XpPaHeHUsI
OcHoBHOe 000py/j0BaHHe
[TapTel AByxMecTHbIe — 13;
Crynbs yueHnueckue — 26;
Cron yuutenbckuu — 1;
CTyJn yunuTenbCckum — 1;
[Tka¢ A5 JOKYMEHTOB — 2.
Jlono/iHMTeIbHOE 000py/A0OBaHHE
Hdocka ayauTopHas HacTeHHas — 1.
II Texuuueckue cpejcTBa
OcHOBHoOe 000py/i0BaHMe
[TpoeKIMOoHHbIM 3KpaH — 1;
HoyTtbyk — 1;
MyibTUMeIUKHBIN TpoeKTop — 1.
Jlono/iHMTE TbHOE 000Py/AOBaHHE
LludppoBoii MUKPOCKOTT OUHOKYJISIPHBIN — 3;
Lindposasi Bugeokamepa Asisi paboTel ¢ onTHUecKUMU nipubopamu rudpoBadus — 1;
CrniupToBKa jabopaTopHas — 1;
Boposnka nabopaTtopHas — 3;
Kosiba KoHMuecKasi/Kpyr/iojoHHas — 2;
[Tpobupka — 10;
CrakaH — 1;
KoMmrieKT MUKpOTIperapaToB 1Mo aHaTOMUH, OOTaHWKe, 300J10THH, 00Iiel Guosorum —

KomriekT rnpeMeTHBIX U IIOKPOBHBIX CTEKOJ — 2;

Habop uarnek ITetpu — 10;

Jlyna riperiapoBasibHast — 2;

Tanometp — 1;

CekyHpomep — 1;

3%-bIl pacTBOp TepoKcHa Bogopoa — 1;

PactBop noza — 1;

'myauepuH — 1.
II1 leMmoHCTpPaLiOHHBIE YUeOHO-Har/IsIAHbIE TT0CO0UsA
OcHoBHOe 000py/j0BaHHe

ITepyoanueckas cuctema XUMUUeckux 31eMeHTOB [I.J1. MeHienieeBa 3/1eKTpoHHas — 1;

KowmriiekT yue6HbIX BUZIe0hUIbMOB — 1;

KoMI1eKT 3/1eKTpOHHBIX BUeomMaTepuanos — 1.
Jlono/iHMTeIbHOE 000py/A0OBaHHE

OJIeKTPOHHBIN KYPC «XVMHUSI: BUPTyasIbHas labopaTopusi»

Kosiekijyisi ropHBIX ITOPOJ, U MUHEPAJIOB.

XI «/IaGopaTopusi (U3NMKO-XMMHUUYECKHUX METOJOB HCC/Ie/JOBAHHA W TeXHUKH
J1abopaTopHBIX paboT»
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Cryn nabopaTopHbId CTar[MOHApHBIN — 18;

Benrtunsarop asnis BeiTsbkHOTO 1mKadga ACF 200 EBM-papst — 1;

Bropetka — 11;

[ITatus Anst mpobupok— 10;

[Mkad BLITS>KHOM XUMHUeCKui —1;

CTyIka C ecTUKOM — 5;

Turens auskul Ne5 — 10;

Yamma BeimaputensHas Nel — 20;

bannon gy aprona — 1;

MydensHass  snektporieur  JKIIC-10 Tun  CHOJI  go 1100, OpHocTymeHuaTbli
MUKporipolieccopHbiii TN /I-perynstop, (6e3 BITSDKKK) — 1;

[ToprarvBHbI! HOHOMETp — 1;

[Tnvrta HarpeBarenbHass UH-0150A — 5;

Lentpudyra CM 1208 PY-08-1 — 1;

dunbTpoBanbHas Oymara naboparopsasi 100*100 — 3;

KanucTpel ansi guctuuiipoBaHHOW Bofwl (cTekno) Ha 10 7, ¢ AeseHUSMHM, C HABUHUMMOBOM
KPBILIKOMN — 3;

CTeK/sIHHBIN peakTop C pyOarkoi — 1;

TepmocTat LUPKYJISLIMOHHBIN — 1;

Moiika xumMrJeckast 1abopaTtopHasi — 2;

JeMOHCTpaLMOHHBIN CTOJI C SIIUKaMu — 1;

KomruiektT TepMoMeTpoB — 5;

[ITaTyB /7151 A€MOHCTPALJMOHHBIX TIPOOUPOK — 3;

HaronbHasg MoOMIbHAsS CTOMKA — 5;

Jocka MarHUTHO-MapKepHasi — 4;

HOuctumisarop AKBAOUCTUJITIATOP [J3-10M — 1;

TeneBusop — 4;

KoMmIi1eKT MepHBIX KO0 — 2;

[HenvtenbHasi BOpOHKA €O uudom — 5;

Kommniekt nunierok Mopa — 5;

ITumnigs! TUresibHbIE — 5;

CnupToBKa — 7;

KommuiekT masiouek CTeK/ISIHHBIX (C pe3HOBBIM HaKOHEUHHUKOM) — 10;

I'azooTBOHAs TPyOKa — 10;

Konb6a Kpyr/iojoHHas ¢ ueThIpbMs ropioBrHamu (tun KI'TI-4) — 6;

ByThINb/CKISIHKA J/11 PEaKTUBOB C MpUTepToi mpobkoi 1000 mut — 10;

ByThIIb/CK/IIHKA /11 PeaKTUBOB C MPHUTepTOi Ipobkoii 500 mi — 10;

Boponka aboparopHast crekisiHHast (Tumn B) — 15;
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Karmenbautier ayist uaavkaropos (Illycrepa) — 15;

Konb6a konnueckas (tun Ku) — 51;

Konba kpyriogonHas (tum K) — 18;

ITpobku K Konbam tur — 20;

Hunuuap mepHbIii — 38;

[TpobupKa IUIMHAPUYecKasi C pa3BepHyThIM KpaeM (tur I11) — 70;
CKJIsIHKa [J151 peakTHUBOB — 3;

CrakaH 1abopaTopHbIi — 27;

Komrmekt nocyger — 10;

CnupToBKa — 8;

DKcHKaTop — 4;

Konba konnueckas (tun Ku) — 20;

KommniekT MepHbIX LIUIUHAPOB — 4;

[Mpobupka MIMHAPHUYecKasi C pa3BepHyThIM KpaeM (tur I11) — 40;
CrakaH 1abopaTopHbIi — 7;

Cucrema OUHMCTKH BOJBI — 1;

MuorodyHkmoHaEHbIH [TatrB A1s ppoHTaBHBIX paboT — 6;
Habop 1abopaTopHbIii M0 M3yUYeHUIO ra30BbIX 3aKOHOB — 3;
Habop 1abopaTopHbIii 0 /1eKTPon3y — 3;

Habop criekTpa/ibHBIX TPyOOK C MICTOUHUKOM TIUTaHUS — 1;
YcTaHOBKa AJ151 IeperoHKY BellecTB — 2;

Bans koMOWHMpPOBaHHast TabopaTopHasi — 5;

Kowmrinekt "HaTypasbHble 3/1eMeHThI TaOuIbl MeHeneeBa" — 1;
Kowmmniekt "Habop Mogiesneli KpUCTa/UTMUeCKUX pelieTok" — 1;
Annapat Kurmna — 1;

ITpubop A5 ompe/iesIeHUs COCTaBa BO3zyxa — 2;

ITpuGop /151 OKUC/IeHUs CTIUPTA HaJl MeJIHBIM KaTaTu3aToOpOM — 2;
[Tpubop //1s1 ULTFOCTPAIUN 3aBUCHMOCTH CKOPOCTH XMMUYECKOM PEeaKI[UH OT YCIOBUH — 2;
[ITatus nabopaTopHbIii — 15;

KoHCTpyKTOp MO/IEKYISIpHBIX MoZesneit — 1;

Habop a5 snektponmsa — 1;

ITpo0OKu K Ko/baMm — 2;

JlazepHas ykaska — 1;

AHTHUBHOpAIMOHHBIN CTOM — 2;

Cron ocTpoBHOM (hr3nueckuii — 1;

Cron npucTeHHbIN pusnyeckuit — 4;

Cron nepeaBuKHOU — 1;

[ITkad nabopaTopHbIi — 4;
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Cron 1abopaTopHbIN OCTPOBHOU — 2;

Cron nabopaTopHbIii ¢ MKahoM-HaICTPONKOH — 3;

Cros BeCOBOM KOMOWHUPOBAHHBIN — 1;

Motika abopaTopHas — 1;

Becni tabopaTtopusie HT-3000 (A&D) — 1;

Becni nabopatopusie HCB-1002 (ADAM) — 1;

Becsi tabopaTtopusie HR-100AZG (A&D) — 1;

OpHOKaHaMbHBIM J03aTop nepeMeHHoro o6wema 0,5-10MK — 3;
OpHOKaHaMbHBIM [103aTOP MepeMeHHOoro oobsema 2-20MKi1 — 3;
OpHOKaHaMbHBIHN 03aTop nepeMeHHoro o6bwema 10-100Mki — 3;
OpHOKaHaMbHBIN 03aTop NepeMeHHoro o6bsema 20-200Mki — 3;
OpHOKaHaMbHBIM J03aTop nepeMeHHoro o6bsema 100-1000mk — 3;
OpHOKaHaMbHBIN J03aTop nepeMeHHoro o6bsema 500-5000Mk1 — 3;
OpHOKaHaMbHBIN Jo3aTop nepeMeHHoro o6bsema 1000-10000mks — 3;
HakoHeuHuKY [/ 703aTOPOB IepeMeHHOro obbema — 1;
IIITaTuB-NIOACTaBKa AJ151 JO3aTOPOB YHUBEPCANbHBI— 3;

CTONuK mogbEMHBIN — 3;

HakoHeuHUK /1151 103aTOPOB yHUBepcanbHbIM 10 MK — 1;
HakoHeuHuK /7151 103aTOpOB yHUBepcanbHbIii 300 MK — 1;
HakoHeuHuK 7151 03aTOpOB yHUBepcanbHbIM 1000 MK — 1;
Hakoneunuk g5 go3aropos 10000 mkn — 1;

HakoHeuHuK /1 103aTOpOB YHUBepcaabHbIM 5000 MK — 2;
[ITraTuB f1s1 7O3aTOPOB — 3;

Ctyn yyeHMUeCKWi 1abopaTopHbIii — 15;

[MITatuB A1t MpOOUPOK (HeMeqUITUHCKOe u3zenue) — 10;

Banka f151 peakTnBOB — 9;

banka pnst peaktuBoB — 10;

[TpuGop A5 MO/TyueHUs Ta30B — 5;

Koppo3sumetp — 1;

[ITeiikep 1abopaToOpHbI — 2;

Nonomep —1;

Konbonarpesarenb — 2;

MarsuTHast Melliazka C [oJ0rpeBoMm — 5;

BepxHenpurBogHas memanka — 3;

HabGop apeomeTpoB — 1;

O/IeKTPOHHBII TepMOMeTp — 1;

ATOMHO-a0COPOIMOHHLIM  CIIEKTPOMETP C [ABYMs TWIMAMU aTOMH3alud — IUIAMEHHOM W

371eKTPOTePMUUeCKOn — 1;
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Konpykrometp — 1;
Ornetyuuress — 1.

ITepeueHb MPOrPaMMHOI0 00eCIIeUeHHUsI:
OnepaumonHasicucteMaMicrosoftWindows10 Pro;
KasperskyEndpointSecurity.

3.2.indopmarjuoHHOe o0ecrieyeHre peaiM3aniy NPOrpaMMbl

[lnist peanu3aLiuy IpOrpaMMbl OMOMOTeUHBIN (OH/, YHUBEPCUTETAa UMEET NevaTHbIe
W/ 371eKTPOHHBIE 00pa3oBaTe/ibHbIe M MHPOPMAIMOHHBIE PeCYPChl, peKOMeH/[yeMble JJist
MCITI0/Tb30BaHMs B 00pa30BaTe/IbHOM TIpoLiecce.

OJ/IeKTPOHHBIE U3/iaHMA (3/IEKTPOHHBIE Pecypchl)

OcHoBHBIE

1. FabpuensH, O. C. Xumusi: 10-i knacc: 6a30Bblii ypoBeHb : yuebHuk / O. C.
FabpuensH, 1. I'. Octpoymos, C. A. CnaskoB. — 6-e u3z., crep. — Mocksa : IIpocselijenue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TeKcT : 3/1eKTPOHHBIN // JIaHb : 37IEKTPOHHO-

6ubmoteunas cucrtema. — URL: https:/e.lanbook.com/book/408671- snekTpoHHasi Bepcusi C
HeorpaHUUeHHbIM KOJIMUeCTBOM /IOCTYTIOB.
2. Fabpuenss, O. C. Xumusi: 11-i kacc: 6a3oBblii ypoBeHb : yuebHuk / O. C.

IabpuensH, Y. I'. Octpoymos, C. A. CnaakoB. — 6-e u3f., crep. — Mockgsa : [IpocBeiiieHue,
2024. — 127 c. — ISBN 978-5-09-112177-3. — TekcT : 3/1eKTPOHHBIN // JIaHb : 371eKTPOHHO-
bubnmoreynas cucrema. — URL: https://e.lanbook.com/book/408668- 3neKTpoHHasi BepcUsi C
HeorpaHUUeHHbIM KOJIMUeCTBOM /IOCTYTIOB.

JlonoiHuTe IbHbIEe
1. AuduHoreHoBa, W.B. Xwmusi: yueOHUK U TIPAaKTUKyM [Jii  CPEJHETO
npogecCHOHaTBLHOT0 obpa3zoBanus / W. B. AHduHOreHoBa, A. B. BabkoB,

B. A. ITonkoB. — 2-e u3f., ucnp. u gorn. — Mocksa : M3gatensctBo FOpaiit, 2025. —
291 c. — (ITpodeccronanbHoe obpasoBanue). — ISBN 978-5-534-11719-6. — Tekcr :

/1eKTpoHHbIN  //  O6pa3oBaresibHasi  miaTgopma  FOpaitt  [caiit]. —  URL:
https://urait.ru/bcode/562501- 3neKTpoHHasi BepcHsi C HeOrpPaHUYEHHbIM KOJIUUeCTBOM
[OCTYTIOB.

2. Uleromuxuxa, H. A. O6was xumus / H. A. leromuxuHa, JI. B. MuHaeBckas. — 2-e
usg., crep. — Cankr-IletepOypr : Jlanb, 2024. — 164 c. — ISBN 978-5-507-47385-
4. — TekcT : 3MeKTpPOHHBIN // JlaHb : 371eKTpPOHHO-OMOMMoTeuHass cucrema. — URL:

https://e.lanbook.com/book/366677-  3neKTpoHHast BepcHMsi C  HeOrpaHWYeHHbIM
KOJINYeCTBOM [JOCTYIIOB.
3. Hukonbckuii, A. B. Xumus : yueOHUK U MPAKTUKYM [iJIsl CpeIHEero mpohecCroHaIbHOTO

obpasoBanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3f., mepepab. u jom. —
MockBa : UszpgarensctBo  FOpaiit, 2025.— 507 c.—  (IIpodeccuoHanbHOE
obpasoBanme). —  ISBN 978-5-534-01209-5. —  Tekctr : 31eKTPOHHBIA  //

Ob6pa3oBatenbHas 1inatrgopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/562271-
3/IeKTPOHHAsi BepCUsi C HeOTPaHUUEHHBIM KOJTMUeCTBOM [IOCTYIIOB.

4. Xumus : yueOHUK AJis1 CpefHero rpodeccroHanbHoro obpasoBanus / FHO. A. Jlebees,
I'. H. ®ageeB, A.M.Tonybep, B.H.IllanoBan; mox  obmeir  pegakijuei
I'. H. ®ageeBa. — 2-e wu3z., nepepab. u gom. — Mocksa : M3gatensctBo FOpaiit,
2024. — 431 c. — (ITpodeccronanbHoe obpasosanue). — ISBN 978-5-9916-7723-3. —
Tekct : 3nekTpoHHBbIM // OOpa3oBaTenbHasi miatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/537876. - 3neKTpoHHasi BepCUsi C HEOTPAHUUEHHBIM KOJMUeCTBOM
JIOCTYTIOB.
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NHTepHeT-UCTOYHUKHU

1. https://postnauka.ru/themes/chemistry — nekuyu o xumuu Ha caute [TocTHayka.

2. http://gotourl.ru/4780 _ (http://elementy.ru/) —  HayuHo-TIONy/SIpHBIM  MPOEKT
«JneMeHThbl 00JbIION HayKu» (pu3MKa, XUMHS, MaTeMaTHKa, aCTDOHOMMUsI, HayKH O >KU3HHU,
Hayku o 3emsie). HoBoCTH HayKH, KHUTH, HAyYHO-TIOMYJISIPHbIE CTaThH, JTEKL[UH, SHL[UK/IOTIeNH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)— CalT HayuHO-TOIYJ/SIPHOTO >KypHasa
«[Torenuuan». XKypnan uspaércsa ¢ 2005 r., ¢ 2011 r. — pasgen « XUMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)— CalT Hay4YHO-TOIY/JSIPHOrO >KypHasa
«XuUMHA U XXU3Hb». JKypHas u3znaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)— OTKpbITasi 371eKTPOHHas
Ooubsmmoreka xumuueckoro rmnoptasa «Chemnet», comepXuT yueOHble UM WHGMOPMALMOHHBIE
MaTepuasbl [/s1 IIKOJBHUKOB U yuuTeneidl. B Hell Mo)KHO HalTH yueOGHUKW 1o oOIieil u
HEOPraHWYeCKOW XWMHH, OPraHWYeCcKOW XWMHUH, MYyJbTHMeJrdaMaTrepuasbl, a TakKke 3aaud
XUMUAYECKUX OJTMMITHAJ, C PeIlIeHUsIMH, 3a[jJaul BCTYIUTe/TbHbIX 9K3aMeHOB /1Jisi abUTYPUeHTOB.

6. http:/gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) — WH}popmMaloHHbIe
MaTepuanbl 00 osumMMazZax: MOCKOBCKOUM ropofckoi, Bcepoccuiickoii, MeHze/neeBCKOH,
MexaynaposHoi. [IpuBefieHbl 3aflaud  TEOPETUUYECKWX U SKCIIEPUMEHTA/TbHBIX TYPOB,
noJpobHkbIe pellieHus], CIIUCKU U GoTorpaduu nobeaurenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) — Cucrema AUCTaHLIMOHHOTO
o0yueHus1, HaripaBJ/ieHHast B TIepPBYI0 oUepe/ib Ha MO/rOTOBKY K OJTMMITHAaZiaM BCeX YPOBHeH — OT
IIKOJIbHBIX 10 MexayHapogHoi. CalT — COJep>KUT OrPpOMHOe  KOJIMUeCTBO — 3a7ad,
CTPYTINMPOBAHHBIX KaK M0 TeMaM, TaK U I0 ouMIiMazaM. 1o BceM OCHOBHBIM pa3fiesiaM XUMHUU
TpUBe/IEH TeOPeTHUeCKU MaTepras U pa300paHbl pelieHust TUITOBBIX 3a/1ay.

8. https:/fipi.ru/navigator-podgotovki/navigator-ege — HaBuratop camoCTOSITe/IbHON
noAroToBku K EI'D
9. http://gotourl.ru/4790  (http://webelements.com/) —  HapaéxHasg  crpaBouHas

vH(bOpMaLKsl 0 XUMUUECKUX 3/IeMeHTaX U UX CBOMCTBax (Ha aHIJIMMCKOM Si3bIKe).

10. http://gotourl.ru/4792 (http://periodictable.ru/) — Pycckosi3pIuHBIl CaWT O CBOWCTBAX
XUMUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) — HekomMmepueckuii calT OH/IaWH-
oOpa3oBaHMs, CO/EP)KUT MHOTO HWHTEPeCHBbIX 00pa3oBaTe/bHbIX KypCOB M BU/IEOJEKLWN /IS
IIKOJIbHUKOB, CTY/IeHTOB U yuuTesed. ECTh HeCKO/IbKO KYPCOB TI0 XUMHHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) — Caitir ChemicalAbstractService —
CaMbIii aBTOPUTETHBIN B MUPe XUMUU UH(POPMALIMOHHBIN UHTEPHEeT-PecypcC (CalT MJIaTHBIN).

13. http://www.organic-chemistry.org/ — TIlopran 1O OpraHM4eckoil XHMHUM Ha
aHTTUHACKOM $I3bIKe.

14. http://www.xumuk.ru— CalT 0 XMMHH: KjJacCHUeCKHe YyueOHWKH, CITPAaBOUHHKH,
SHLIMKJIOTIeZINM, TIOMCK OpPraHWYeCKMX W HeopraHWYeCKMX peakivif, COCTaB/ieHWe ypaBHeHHWM
peaxwuii.

15. http://orgchemlab.com/— CaiiT, moCBsIEHHBIN MTpaKTUYeCKOol paboTe B 1abopaTopuu.

4. KOHTPOJIb 1 OLJEHKA PE3YJ/IbTATOB OCBOEHUS
OBIIIEOBPA30BATEJ/IbHOM IV CITUTI/TUHBI
4.1. ®opmMbl 1 MeTO/bI OLeHUBAHUS
KoHTpo/1b U O1]eHKa pe3y/IbTaTOB 0CBOeHHs 00111e00pa30BaTe/IbHON AUCIUTUIAHBI
PACKPLIBAIOTCS Yepe3 AUCIUIIMHAPHbIE pe3y/bTaThl, HallpaB/ieHHbIe Ha (lOpMUPOBaHKe 00X
1 npodeCcCUoHaTbHBIX KOMITETEHLIMH 110 pa3/iesiaM U TeMaM Co/iepyKaHusl yueOHOro MaTepHalia.
Obmas/npodeccuoHanbHas Paspen/Tema Tun OLleHOHbIX
KOMIIeTeHIUs MepOonpHusITHH
OK 01. BeibupaThb CIioco0bI pereHust Tema 1.1-1.7
3a7au rpoecCcroHabHOM /lesATeTbHOCTH Tema 2.1, 2.2

TectupoBaHue
YcTHBIM orpoc
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TIPUMEHUTE/IbHO K Pas/IMuHbIM Tema 3.1
KOHTEeKCTaM Tema 4.1
Tema 5.1-5.4 PerieHuie pacuéTHbIX 3a71a4
Tema 6.1 Habsmomenue 3a XozomM
Tema 7.1 BbITIOJTHEHUS TIPAKTUKO-
Tema 8.1 OpPHEHTUPOBaHHbIX 3a/laHUN
OK 02. Ucnonib30BaTh COBpEMEHHbIe Tema 1.2, 1.4, [IpencraBnenue
Cpe[CTBa IOUCKa, aHaiu3a u 1.6,1.7 pe3y/bTaToB
VMHTeprpeTalyyd HHQopMaLuu, U Tema 2.1, 2.2 [PaKTUYeCKUX U
HMH(OpMaLOHHbIE TEXHOIOTUU [IJIsI Tema 4.1, 4.2 71abopaTopHLIX paboT
BBITOJIHEHUS 3a/1a4 Npo¢ecCUOHaTbHON Tema 5.2-5.4 IIpoBefeHne XMMUUECKOTO
JlesATe/IbHOCTU Tema 6.1 3KCIepyMeHTa
Tema 7.1 BreinosiHeHue
Tema 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabor 1o
O PeKTUBHO B3aMMOZeHCTBOBATE U Tema 2.1, 2.2 pasje/nam JUCLUTIAHEL
pa60TaTb B KOJIJIEKTUBE U KOMaH/ie Tema 41, 4.2 OL[@HKa CaMOCTOATEe/IbHO
Tema 5.2-5.4 BBITIO/THEHHBIX 3aJjaHul
Tema 6.1 3alura pelieHus Keunc-
Tema 7.1 3ajau (c yuetom Oyayiiei
Tema 8.1 ripoecCrOHaTLHOM
OK 07. CopieiicTBOBaTh COXpaHEHHIO Tema 1.7 JlesiTeIbHOCTH)
OKpY’Karolllei cpefibl, Tema 5.1 BrinonHenue 3aganui
pecypcocOepesxeHuo, MPUMeHsTh 3HaHus | Tema 8.1 MPOME)XKYTOUHOMN
00 M3MeHeHUH K/IMMaTa, TIPUHITUITHI aTTecTaluu
Oepe>K/TUBOTO MPOU3BO/ICTBA, 3 (HEeKTUBHO
JIeiICTBOBATh B Upe3BbIUaWHbIX CUTYaLHsIX

4.2. IIpome)xyTouHasi aTrecTanus 1o JUCIUIIINHE

[TpomMexxyTouHass arTecTalusi MO [JUCLUIUIMHE «XUMHUSI»
I depeHIIMPOBAaHHOIO 3aueTa.

Kaxxzip1ii OuieT COCTOUT U3 TpeX 3alaHui:

1) TeopeTrueckoe 3a/jlaHye U3 TEOPETUUECKOIO COJlepP’KaHHs OCHOBHOTO M MPHKJIAZHOIO
MOZYy/1eu;

2) mpakTHUYecKoe 3a/laHue (COCTaB/ieHVe ypaBHEHHWM XMMWYeCKUX peakLyd C y4yacTheM
HeopraHUuYecKux WM OpraHUuYecKHX BelecTB, B T.U. Lie[I0UeK MpeBpalleHrii U KaueCTBeHHbIX
peakiyii 00Hapy>KeHUsI; XUMHUYeCKUX (POpPMYJ1 HEOPraHMUEeCKUX Y OPraHUYeCKHX BeIecTB, B T.U.
CTPYKTYPHBIX; 3a/laHusl 110 HOMEHK/IaType HeopraHWuueCcKWx M OpraHUuecKHX BellecTB; OLIeHKA
V3MEHeHHs1 CKODOCTM XUMMUeCKOM peakLMM W HarpaB/ieHUs CMelleHus1 paBHOBECUS C
ycrosb3oBaHueM npuHiuna Jle-Illatenbe; oljeHKa XMMUUYECKOr0 COCTaBa U T.I1.);

3) pacueTHas 3aaua (pacueTsl 10 YPaBHEHUSIM XMMUUECKUX peaklyi, pacueT MacCOBOU
Jomu (Macchl) XMMHUYeCKOro 3jieMeHTa (coeJuHeHUs)) B MoJjeKyJje (CMecH); orpejiesieHue
npocTeiiield (GopMysbl OpPraHUUeCKOM MOJIEKYJbI, UCXOJs W3 3JeMEHTHOro cocraBa (B %);
pacueThl TeryoBbiX 3(PGEKTOB XUMHUECKUX peaklyi; pacueTbl 3aBUCHUMOCTU CKOPOCTU
XMMHUUECKOM peakLU1 OT KOHLIeHTPaLMX Y TeMriepaTyphl U T.I1.).

npoBoAutcs B (dopme

TeopeTnueckoe 3afanue

3aganmue 1.

Kakoli pacTBOp WCIMONB3YKOT [JI1 KaueCTBEHHOM peakLUM OrpefiesieHusl XJI0PUJO0B,
6pomuoB, oauaoB? HamumivTe ypaBHeHUs peakLiyii 1 000CHYWTe OTBeT.

3aganue 2.
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JlaHa-cxema -peBpanieHuil.
Al;04,400°C KMnO,,H,0,0—-20°C BT 3(uz6) t NaOH(cnupT. p—p
C,HsOH X2- X3

IIpormmmmre -Bee -peakiny -U-olpeIeauTh BemecTsa X 1,-X2,-X3 9

)
stnH-—-C,H, 0

3aganue 3
Onpefenvire MaccoBble A0MA XUMHUECKUX 3/IeMEHTOB B OKcuje amomunus Al,O; u

BbIPa3uUTe UX B IMPOLIEHTAX.

Bonpocs! ji1a quddepeHIMPOBaHHOT0 3aYeTa.

1.

w

10.

11.

12.

13.

14.

15.

16.

17.

18.

OCHOBHbIE TIOHATUSI XUMHUU (XUMHUUECKUI 3/1eMeHT, aTOM, MOJieKyJ/a, BelecTBO (TPOCToe,
CJTI0’KHOE), aJI/IOTPOMNHs).

OCHOBHbI® 3aKOHbl XMMMU (3aKOH TIOCTOSIHCTBA COCTaBa BeIlleCTBa, 3aKOH COXpaHeHHs
MaccChl BellecTBa, 3aKOH ABOrajjpo, repuoiuueckuii 3akoH /1.M1. MeHieneeBa).
[Teprogrueckasi cucrema XuMHAUeCcKux syiemeHTOB [.M1. MeHzesieeBa 1 ee 3HaueHue.
ONeKTPOHHOe CTPOEeHHEe aToMa XMMHUUeCKOro 3jemMeHTa. [IpyvBecTy mpumep Ha 3j1eMeHTax
1-3 nepuogos IICXD .M. Menpeneesa.

OTHOCUTeNbHbIE aTOMHAasi W MOJIeKy/sipHasg Maccbl. MaccoBasi [0/l 37eMeHTa B
XUMHAYECKOM COeJIMHEeHUU. BBIUMC/INTE MacCOBYIO [O/IO0 37€eMeHTOB B COeJMHeHUM (T10
BBIOODY TIperoziaBarerisi).

Tunbl XMMUYeCcKol CBs3U (MOHHasl, KOBaJIeHTHasi, MeTa/yinyeckKasi, BOZOPO/Has), MeXaHU3M
obpa3oBanus. [IpuBecTH nMpuMep cxembl 00pa30BaHUsI KaXK/IOTO THTIA CBSI3U.

YucThle BellecTBa U CMeCH. BbIUMCIUTL MaccoBble [0 KOMIIOHEHTOB BeLeCTB B CMECU
(1o BeIOOpY MperiojaBaTesisi).

OCHOBHbIE TIOJIO)KEHUsI TEOPUM 3JIEKTPOJIMTUUECKOW [ucconuauyu (popMyavpoBKa U UX
CYIIHOCTb). 3anvcaTh YpaBHeHHe Peaklid B MOJIEKY/ISIDHOM U MOHHOM BH7e (10 BbIOOPY
TpernojaBaTesisi).

Kucnotel (orpesenenue, Kaaccudukalys, CBOWCTBa). 3anucaTh ypaBHEHUs peakiui,
TMO/ITBEPIKAarolIie CBOMCTBA KUCIIOT.

OcHoBaHus1 (orpejeneHue, KiaacCU(pUKalMs, CBOWCTBA). 3anucaTh ypaBHEHHUs peaKLUi,
TMO/ITBEP)K/AarolIie CBOMCTBAa OCHOBAHUH.

Conu (ompefeneHuve, Kiaaccudukalys, CBOWCTBa). 3arucaTh YypaBHEHUS peaKLUi,
MO/TBep)Karolyie CBOWCTBA COJIeH.

Oxkcuabl (orpefeneHue, KnaccuduKalusi, CBOWCTBA). 3anucaThb YypaBHEHUsS] peakLUi,
MO/ITBEP)K/AatolI|ie CBOMCTBA OKCH/IOB.

Knaccudukaiyy xumMudeckux peaklyi (10 KOMUUeCTBY M COCTaBy peareHTOB U MPOAYKTOB
peaklvy, M0 W3MEeHEeHHIO CTereHW OKUC/IEeHHUs, 0 TeryioBoMy 3(QQeKTy, Mo Ha/Juuuio
KaTa/lu3aTopa, Mo (a3oBoMy (arperaTHOMY) COCTOSTHHIO pearvpyrolux BelecTB W T.n.).
[TpuBecTu ripUMepbl YpaBHEHUM peakiyil K KaXK/10i Knaccudukaiim.

CKOpOCTb XUMUUYECKOU peakly. @akTopbl, BAUSIOIIME HA CKOPOCTb XUMUUECKOW pPeakLUH.
X¥WMHYecKoe paBHOBeCHe U CMOCOOBI ero cMmelleHrsi. PakTOPLI, BAMSIONIME Ha CMeIleHre
XMMHUUECKOT0 PaBHOBecHsl (Ha MpyUMepe peaki[ui CUHTe3a aMMHaKa).

Mertannel (nonoxenve B I[ICX3 .M. MeHgeneeBa, CTpoeHHe aToMa, (U3MuUecKue U
XUMHUYeCcKWe CBOMCTBa, TipuMeHeHue). [IpuBecTH TmpUMepbl XUMHUUYECKUX Ppeakiui,
XapaKTepu3yHoIMX CBOMCTBA MeTaslyIOB Ha KOHKPeTHBIX TIpUMepax.

Hemetannel (ronoxkenue B [ICXD [I.M. MeHjeneeBa, CTpoeHUWe aToMa, (pusnueckude U
XUMHUUeCKUe CBOWCTBa, mnpuMeHeHue). [lpuBecTd mMpyUMepbl XWMUUYECKUX peakiui,
XapaKTepU3yHIIUX CBOMCTBA HEMETA/lJIOB HA KOHKPETHBIX IpUMepax.

Teopust cTpoeHUsi opraHuueckux coefuHeHuid A.M. ByTiepoBa (MOM0XKeHUs] TEOPUU U UX
TOsICHEHUE C TIpPUMepaMHU, ee 3HaueHHe [i7Isl pa3BUTHSL XUMUH).
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19. Asnkansl (cocTaB, CTpOeHHe, TOMOJIOTUUECKHUI psifi, U30Mepusl, HOMeHK/IaTypa, ¢pusnuveckre
Y XMMHUUeCKHe CBOMCTBa, CIoco0bl ToTydyeHue, IpUMeHeHue).

20. AnkeHbl M ankKWHbl (COCTaB, CTpPOeHWe, H30MepHs, HOMEHK/IaTypa, (Qu3nueckue u
XUMUYeCcKUe CBOMCTBA, CII0COOBI rosiyueHue, IpUMeHeHue).

21. Ankazpuensl (cocTaB, CTpOeHHMe, H30MepHs,HOMEHK/IaTypa, (u3nueckue U XUMHUUECKUe
CBOWCTBA, CrI0COOBI 1o/TyueHe, MpUMeHeHue).

22. ApeHnl (cocTaB, CTpOeHHe, HW30MepHs, HOMEHK/IAaTypa, (u3nyecKMe U XUMHUUECKue
CBOWCTBA, CrI0COOBI 1o/1yueHne, MpUMeHeHHe).

23. Crupthl (COCTaB, CTpOeHWe, M30MepUs, HOMEHK/IaTypa, (u3MuecKhe W XUMHUUecKue
CBOWCTBA, CrIoco0BbI 1o/iyueHe, MpUMeHeHue).

24. Kap6oHOBbIe KHCIOTBI (COCTaB, CTPOEHWE, W30MepHus, HOMEHK/IaTypa, (u3ndeckue u
XUMUYeCcKUe CBOMCTBA, CII0OCOOBI rosiyueHre, IpUMeHeHue).

25. A3orcopeprkalue opraHudyeckye coeiMHeHus (aHWIWH, aMUHbI 1 aMUHOKHCJ/IOTHI).

26. ITonmvmepursanusi 3TWIeHa KakK OCHOBHOe HarlpaB/ieHHWe ero WCIo/ab30BaHus. Kayuyku
HaTypasbHbIA U CHHTeTUYECKHe.

27. Tlonsitne 06 OuoMOTMUECKH aKTUBHBIX BeljecTBax (yrieBojax, 6Genkax, >Khpax W [p.).
Buonornyeckue (yHKOWM YTrIeBOJOB, 0enKkoB, >XUPOB. Pomb opraHuueckoil XUMHU B
peliieHUY TIpob/ieM THUILeBOM 6e30MacHOCTH.

28. PactBopeHre Kak (pr3MKo-xMMUueckuii mpouecc. PactBopel. PactBopuMocTs. MaccoBas
Jl0JI1 pacTBOPEHHOr0 BelecTBa. BBIUMCIUTL MaccoBYI [0/ (Maccy) BellecTBa B
pacTBope(T10 BLIOOPY TIperoiaBarters).

29. NpenTudukauys HeOpraHWUeCKHWX BellleCTB C MCMOIb30BaHUEM HX (PU3MKO-XMMHUYECKUX
CBOWCTB, XapaKTepHbIX KauyeCTBEHHbIX peakluil. KauecTBeHHble peakiuM Ha Cy/bart-,
KapOoHaT- U XJIOpU/-aHUOHBI, Ha KATUOH aMMOHHUSI.

30. Npentudukauys OpraHUUeCKUX COeJIMHEeHWN OTAe/NbHbIX K/JIacCOB (Ha mpuMepe
Herpe/ieNIbHbIX YT/IeBO/IOPOZIOB, albJeru/ioB, Kpaxmasa, YKCYCHON KUCIOThI, Oe/IKOB U T.I1.)
C WCI0/Ib30BaHWEM UX (U3MKO-XMMUUYECKMX CBOWCTB M XapaKTepHBbIX KaueCTBEHHBIX
peakLUil.

IIpuMepbl NpaKTHYeCKHUX 3a/laHNH U pacueTHbIX 3aiau K JuddepeHnripoBaHHOMY 3a4eTy:

1. CocraBbTe 37€KTPOHHYIO  (OpPMy/sly XHMHUECKOTO 3jeMeHTa(lio  BbIOODPY
Tripero/iaBaTeis)

2. JlaliTe XapaKTepUCTHKY XMMHUYECKOTO 3jieMeHTa (10 BbIOOpY TMperofaBatesisi) Ha
OCHOBaHMM ero mnoJjiokeHuss B Ilepuoguueckoii cucreme [I.U. MeHpeneeBa (CUMBOJI,
MeTasl/i/HeMeTasl/l, TIOPSiZIKOBbI HOMep, Tepuo/, Tpymma, MOoArpyma, CeMerMcTBO XUMHUUYeCKUX
3/1eMeHTOB (S, p, d, f — 37eMeHTbI), OTHOCUTE/IbHAsI aTOMHasi Macca, 3apsij siipa aToma, Yucjio
TIPOTOHOB W HEWUTPOHOB B sijpe aToMa, 00Iljee YMC/I0 3JIEKTPOHOB B 3/IEKTPOHHOM 000/I0UKe
aToMa, UWC/IO0 SHepPreTUYeCcKMX YypOBHEM B aroMme, YKWCIO 3/1eKTPOHOBHA BHEIIHEM
HepreTUYeCKOM YPOBHe, BBICIIAsi CTelleHb OKUC/IeHUSI B COeJUHeHHUsX, (opMyJa BbICIIEro
OKCH/ia, ero xapakrep (OCHOBHOM, aM(OTepHbI, KUC/IOTHBIN), (hOpMyJia BBICIIEr0 TUIPOKCHU/A,
ero xapaktep (OCHOBHOW, aM(OTepHbIM, KHUC/IOTHbIN), HU3IIasi CTelleHb OKWUCIeHUs B
COeJMHEHUSIX, Ha/IMYMe JIETYUYero BOJOPO/IHOTO COeJMHEeHUS], ero (hopMyJia U XapakTep).

3. OnummTe, KakuM 00pa3oM HM3MeHSIOTCS CBOMCTBA 3/IeMEHTOB (3apsj spa aToMa,
pazuyc aToma, 3/1eKTPOOTPULIATETbHOCTD, YHCII0 BaJIEHTHBIX 3/IeKTPOHOB,
MeTa/l/InuecKre/HeMeTa/uInueckre, OKHCIUTeTbHO-BOCCTAHOBUTE/IbHbIE CBOWMCTBA) B Sy
XUMHUUECKHUX 3JIeMeHTOB (T10 BbIOOPY TperojaBaTeis).

4. Ornpezmenure CTeNeHW OKUCJIEHWS JJIEMEHTOB B COefluHeHUWsX (10  BBIOODPY
ripero/iaBaTeisi).

5. OmnpesienUTe TUTTBI XUMAYECKHUX CBsI3eH B BelllecTBax (110 BLIOOPY Tpero/iaBaTeris).

6. CocraBbTe ypaBHeHUue 3/1eKTPOJIUTUYECKOM JuccoLualyu
KM CJIOTBI/OCHOBAHUs1/CONU(TI0 BEIOOPY TIpero/jaBarers).
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7. [ns BbINONHEHUS 3a/jlaHUs WCMO/b3yWTe C/efylollMii MepeueHb BeleCTB: XJIOPHU[,
KaJtusi, TUAPOKCU/, Kanus, cepHasi KUCJI0Ta, a3oT, Cy/ab(ar HaTpus. onyCcTUMO MCMHOIb30BaHUE
BOJHBIX PacTBOPOB BellecTB. V3 TMpeJJio)KeHHOTO TIepeuHsi BeIeCTB BbIOepHUTe BelecTBa,
MeXXy KOTOPbIMH BO3MOJKHAa peakliysi MIOHHOTO oOMeHa. 3arluiinTe MOJIeKYJIsipHOe, TIOJHOoe U
COKpall[{éHHOe MOHHOE YPaBHEHUS 3TOW peakLivu.

8. Hamummre 5 ypaBHeHMI peakijyii, COOTBETCTBYIOLUX CXeMe IpeBpalleHUs:

Fe 1 FeCl,2Fe(NO;),3 Fe(OH),* FeO °Fe

[insi TiepBOM peakLMH COCTaBbTe 3/IEKTPOHHBIN 0anaHC, YKaXdTe OKUCIUTeNTb U
BOCCTaHOBUTEJIb.

9. 3anummre 5 ypaBHEHWM peakLyd, C IOMOLbK) KOTOPBIX MOXXHO OCYIeCTBUThb
C/lefyrolLye TpeBpalleHus:

CH3-CH31 CHzZCsz CH;-CH,-OH §9TaHaJIB4 CH;-COOH ?BTI/IJ'IaL[(ETaT

- — —

10. ITocse mponyckaHus yepe3 pacTBOp ruapokcuza Kamus 4,48 1 cepuucroro rasa SO,
(H. y.) nonyunnu 252,8 r pactBopa cy/bpura KanusiK,SOs;. Berurcanre MaccoByro J0JIH0 COMU B
TOJIyYeHHOM pacTBOpe.

11. TIpu pactBopeHur 187,5 T M3BeCTHsKA B U30BITKE COJISTHOM KHCJIOTHI BBIJETHIOCH
33,6 11 yriekucsioro rasa (H. y.). Onpezenure MacCOBYIO A0/M0 KapOoHaTa Kasbl[Usl B JAHHOM
oOpa3sije U3BeCTHSKA.

12. BelumcauTe MakCUMaibHO BO3MOXKHBIA OOBEM (H. y.) aMMHaka, KOTODBIM MOXKET
ObITh moyueH u3 40 1 Bogopoga ¥ 30 i1 a3ota. OTBeT yKa)kuTe B JIMTPAX C TOYHOCTBIO [0
JleCATBIX.

13. B pe3y/ibTare peaklyu, TePMOXMMUUECKOe ypaBHEHHEe KOTOPOH

2H,(r) + Ou(r) = 2H,0(r) + 484k 1K,

Belleninock 1479 k/K TernsoThl. BelumciuTe maccy obpa3oBaBiueiicsi TIpU 3TOM BOAbl (B
rpamMmax). OTBeT OKpYI/IUTE J10 Lie/IbIX.

14. YcraHoBuTe ¢opMyay yrjieBoAopoAa, copepxkamero 83,34%  yriepoja.
OTHOCUTe/bHAs IVIOTHOCTH [1apOB BelliecTBa 10 BO34yXy paBHa 2,483.

15. Belunciiire MaccoBble [J0/IM 371eMeHTOB B HUTpaTe aMmMoHus NH4NO; B riporieHTax c
TOYHOCTBIO J10 Le/IbIX.
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5. JINCT BHeCeHUsi U3MEeHeHUN

B pabouyto mporpammy mo gucuuriiHe OY/[.B.12 «Xumusi» 10 CIeruanbHOCTH
40.02.02—«IIpaBooXpaHuTebHas
HepxxaBuHckoro uuesa30 mapra 2026 r., mpotokos Ne 14.

JIeSITe/TbHOCTb»,

YTBEP)KJEHHYI0 Ha YYEeHOM COBeTe

Howmep TekcT usMeHeHUs IIpoTokosn 3acefaHus
V3MeHeHus Ne \ Jara
1.

2.
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