PaccmoTpeHa U IpUHsITa YTBEPXIATO

ITearoruyecKUM COBETOM A CTIO/IHUTe/TbHBIN UPEKTOP
ITportoxkos Ne 2 A/ 3% e, - ~H.O. Kpuonyuxas
Or «29» aBrycra 2025 . H‘pHKaB“%I‘Q\ 8500t «01» centsabpsa 2025 .

POX/IECTBA ITPECBSITOY BOTOPO/IULIbI
CBATO-TIA®GHYTUEB BOPOBCKUI MOHACTHIPh

ABTOHOMHA A HEKOMMEPUECKAS OPTAHU3ALIUSA

I[TPO®ECCHMOHAJIBHOI'O OBPA3OBAHN S
«TEXHUYECKUI KOJIJIEIK»

PABOYAS ITPOT'PAMMA
0011e00pazoBaTe/IbHOM JMCIMIIIMHBI

«XHUMHUA»
psa CITIO

0a30BbIl YPOBEHb
obbeM: 72 u,

CnenansHocTh 09.02.07 «MHpOpMAyUOHHbIe cucmeMbl U NPO2PAMMUPOBAHUE

Ha 6a3e ocHOBHOTO 06111ero 06pa3oBaHus

r. boposck, 2025



Pabouass mporpamma pa3paboTaHa Ha OCHOBe MPHUMEpPHOM paboueli MporpaMMbl
o0111e00pa3oBaTelbHONM  JUCHUIUIMHBL ~ «XUMHs» I TIPOGeCCHOHATbHBIX
oOpa3oBare/bHLIX OpraHu3anuii, 0a30BbIA ypoBeHb (BapwaHT 1) 72 wuaca
pekomeHgoBaHo: i YI'TIC 05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00,
11.00.00, 12.00.00, 13.00.00, 14.00.00, 15.00.00, 20.00.00, 21.00.00, 22.00.00
(kpome crenmanbHOCTen 22.02.01, 22.02.02, 22.02.07), 23.00.00, 24.00.00,
25.00.00, 26.00.00, 27.00.00, 29.00.00 (29.02.09), 35.00.00, 38.00.00, 39.00.00,
40.00.00, 42.00.00, 43.00.00 (43.02.16), 44.00.00, 46.00.00, 49.00.00, 50.00.00,
51.00.00, 52.00.00, 53.00.00, 54.00.00, 55.00.00, 57.00.00 (MOCKBA WPIIO
2025). OcHOBHOe cofiep>kaHUe BKJIOUaeT CojiepKaTesibHble JMHUM 10 yueOHOMY
npeaMmetry «Xumusi» (6a30BbIi  ypoBeHb) @ezepanbHOM 0bOpa3oBaTesbHOMN
nporpaMMbl  cpegHero  o0ijero obpa3oBaHusi, yTBEP)KAEHHON IIPUKa3oM
MununcrepcTBa ripocBelenus Poccurickon ®@epneparuu ot 18 masg 2023 r. N 371 (B
penakimu [Ipuka3za MunnpocBeirienust Poccun ot 9 okTsiops 2024 1. N 704).
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1. OBIIASI XAPAKTEPVICTUKA PABOYEM ITPOT'PAMMABI
OBIIIEOBPA30BATE/IbHOM JUCIATINHBI « XUMUSI»

CIIO
1.1. MecTo JUCHMIUIHHBI B CTPYKType o0pa3oBaTe/ibHOW NPOrpaMMblI

OO01ieobpa3oBaTesibHasi JUCHUIUIMHA «XUMHS» SBJSIETCS  00sI3aTe/TbHOM
yacTbio  00I[e00pa3oBaTe/lbHOrO  I[WMK/Aa  0Opa3oBaTe/lbHOM  IMPOrpaMMbl B
cootBeTctBUM ¢ PI'OC CIIO 09.02.07 «WHbopMal[MOHHBIE CUCTEMBI U

MIPOrpaMMHPOBaHUE»

1.2. llesin v nyIaHMpYyeMble pe3y/IbTaThl 0CBOEHHS JUCLUAI/IMHBI

1.2.1. Ilesiu ¥ 3a/ja4u AUCLHMIL/IMHBI

Copep>kaHue TIporpaMMbl 00111e00pa30BaTeIbHON AUCLIUATIIMHBI  « X UMUSD»
HarpaBJ/ieHO Ha [JOCTW)KeHUe CJie[lyIOLINX LiesIe:

- dbopmMUpOBaHHe CHCTEMbl XWMWUECKHUX 3HaHWUM KaK BaKHeUIlleu
COCTaBJISIIOLIEN eCTeCTBEHHO-HayYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JieXKaT
K/IFOUeBble TIOHATHUS, (yHJamMeHTalbHble 3aKOHbI U TEOPUM XWMWUH, OCBOEHHE
s3blKa HayKH, YCBOEHWe U T[IOHMMaHWe CYIIHOCTU JOCTYMNHbIX 000011eHui
MUPOBO33DEHUYECKOT0 XapaKTepa, O3HAaKOMJ/IEeHMe C HWCTOpUed WX Pa3BUTHS U
CTaHOBJ/IEHUS;

- dbopMUpOBaHMEe W pa3BUTHE TIPE/CTaB/JeHWA O HayYHbIX MeETOJax
TO03HAHUS BeIeCTB U XUMHUUECKMX peaklyi, HeoOXOJUMBIX [/Isi TIPUOOpeTeHust
YMEHHWW OPUEHTHUPOBATHCSI B MUPEe BEIeCTB U XMMUUECKUX SIBJIEHUU, UMEIOLINX

MeCTO B MPUPO/ie, B TPAKTUUECKOM U TTOBCeJHEBHOM >KU3HU;



- pa3BUTHE YMeHUH U CrocobOB JesSTeNIbHOCTH, CBSI3aHHBIX C
HabmozleHeM U OOBSICHEHHMEM XHUMHUUECKOTO JKCIepuMeHTa, COOMoieHueM
ripaBu/ Ge30racHoOro obparlijeHus ¢ BeljeCTBaMH.

3afjauu JUCIMILIMHbI:

1)  cdhopmupoBaTb  TTOHMMaHUE 3aKOHOMEPHOCTeM  MNPOTeKaHUs
XUMUYECKHX TPOLIeCCOB U SIBJIEHWM B OKDY’Karollleld cpefie, a TakXe UX CBSI3b C
1[eJIOCTHOM HayuHOM KapTUHOW MUpa U IPYTUMH eCTeCTBeHHbIMU HayKaMu;

2)  pa3BuUTb yMeHUsl COCTaB/sATb (OPMYJbI HEOpraHWYecKux W
OpraHUYeCKHX Bell[eCTB, ypaBHEeHUsI XUMUUYECKUX Peaki[uii, 00BSCHATb UX CMBICT,
VHTePNpPeTUPOBaTh Pe3y/bTaThbl XUMUUECKUX IKCITIepUMEHTOB,

3)  cdopMupoBaTh HaBbIKA TIPOBE/IEHUS] TPOCTEMIINX XUMUUECKUX
9KCTIepUMeHTabHbIX UCCAeloBaHUN C coOmofieHreM TipaBua  0Oe30macHOro
oOpalljeHus C BelljeCTBaMH | JTabopaTOpPHBIM 000py/I0BaHUEM;

4)  pa3BUTb YMeHUs HaXOAUTh, aHaJIU3MPOBaThb M HCII0/Ib30BaTh
vH(OpMaLMI0 XWMHUUECKOr0 XapakTepa W3 pa3/IMyHbIX HH(OPMaLMOHHBIX
HMCTOYHWKOB, BK/IFOUast yUeOHYIO JIUTepaTypy, HayuHble MyO/JUKalid U UHTePHeT-
pecypchi;

5) chopMUpOBaTL yMeHHUsI TIPOTHO3UPOBAaTh  MOC/IEJCTBUSI  CBOEM
JesITeIbHOCTH W XUMUUECKUX TPUPOJAHBIX, OBITOBBIX M IPOU3BO/ICTBEHHBIX
TIPOLIECCOB, YUUTHIBasi BO3MOJKHbIE SKOJIOTMUECKHE U COLMa/IbHbIe BO3AEUCTBUS;

6) cdopmupoBaTh MOHWMaHWE 3HAUWUMOCTU JOCTHXKEHUW XUMHUYeCKOU
HayKU U TeXHOJIOTMW [Jis pa3BUTHS COLMAJbHOW W MPOU3BOJCTBEHHOU cdep C
yMeHHeM MPUBOIUTD NPUMePbI X NPUMeHeHUs B pa3/IMUHbIX C(pepax >KU3HHU.

1.2.2. Ilnanupyemblie Ppe3yJbTaTbl OCBOeHHs 001[e00pa3oBaTe/TLHOM
AucUILUIMHBI B c00TBeTCcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHre 0011e00pa3oBaTe/bHAs AUCIUIUIMHA « XUMUS» UMeeT MpU
dopmupoBanuu u pasputud OK 01; OK 02; OK 04; OK 07 wu IIK,
Tpe/iCTaB/IeHHbIX B aKTya/IM3UPOBaHHBIX dr'oC CIIO 15(0)

ripodeccun/crieliiabHOCTU.



Kog u
HauMeHOBaHHe
(opmupyembIx
KOMIIeTeHIUM

IInanupyemMsble pe3y/ibTaTbl 0CBOEHUA AUCLUIIMHBI

O6mue

JucyMIvinHapHbIe

OK 01. BeibupaTh
CIOCOOBI pereHust
3a71a4
rpoecCroHabHOM
JIesITeTbHOCTH
MIPUMEHUTETHHO K
Pa3TMUHBIM
KOHTeKCTaM

JINUHOCTHBIE pe3y/ibTaThbl

AO/DKHBI O0TPa)XdTb B

YdCTHU: TPYAOBOT0 BOCITUTAHUA:

TOTOBHOCTb K  TpPyAy, OCO3HaHWe  IIeHHOCTH
MacTepCTBa, TPyJo/robue;
TOTOBHOCTb K AaKTUBHOU JIesITe/TbHOCTH

TeXHOJIOTUYeCKOW M COLMaJbHOM HamnpaB/IeHHOCTH,
CMOCOOHOCTh ~ WHUIMMPOBATh,  IJIAHUPOBATh |
CaMOCTOSATE/IbHO BBITIOHATH TaKyO JesTe/bHOCTb;
MHTepeC K pas3iuuHbIM cdepaM NpodeccroHanbHOM
JiesiTeTbHOCTH.

METal'lpe,E[METHbIe pPe3y/1bTdThl JO/IXKHBI 0TPAXAThb:

Osnajgenue

YHHBepCa/IbHbIMH y4eOHbIMH

M03HaBaTe/IbHbIMH JIeHCTBUSIMM:
a) 0a3zoBbIe JIOrHUeCKHe [JeHCTBUA:

CaMOCTOSITe/ILHO (POPMY/TUPOBATh M aKTya/ll3UPOBaTh
npo6JieMy, pacCMaTpHBAaTh €e BCECTOPOHHE;
yCTaHAB/IMBaTh  CYIeCTBEHHBIM  TIPU3HAK WU
OCHOBaHWsI /Il CpPaBHeHWs, KiaccupuKalyd W
0000111eHYS;

onpefieNsiTh  1[eJU JIeSITeIbHOCTH,
rapaMeTpbl U KPUTEPUN UX JOCTKEHUST;
BBISIB/IITh  3aKOHOMEDHOCTH U TIPOTUBOPEUMs B
paccMaTpUBAeMbIX SIBJIEHUSIX;

3a/1aBaThb

JucouninHapHbIe pe3y/ibTaThbl J0/DKHBI 0TPaXaTh:

ITP6 01. cdhopMUPOBaHHOCTh MPE/ICTABIEHUM: O XMUMHUUYECKOH
COCTaBJISIFOIIEN ecTeCTBeHHOHAyYHOM KapTUHbI MHpA, POJHU
XUMUM B TI03HAHWW SIBJIEHUWA TIPUPOALI, B (OPMHUPOBaHUU
MBILLIJIEHUS] U KYJbTYpPbl JIMYHOCTH, ee (PYHKLMOHAIbHOU
rPaMOTHOCTH, HeOOXOJUMOM [Jisi PpelleHHs TPAKTUYeCKUX
3a7lauy ¥ 9KOJIOTHUYeCKH 0OOCHOBAHHOTO OTHOIIEHUsI K CBOEMY
3/J0POBBIO Y IPUPOJIHOU Cpejie;

ITP6 02. BnajeHre CUCTEMOM XHMHUECKUX 3HAHWM, KOTOpas
BK/IIOUAeT:  OCHOBOIIOJIAraroljye  MOHATUS  (XMMHUeCKUn
3/IeMeHT, aToM, 3/eKTPOHHas o00o/iouka artoma, s-, p-, d-
3/IeKTPOHHbIE OpOUTaNMM aTOMOB, MOH, MOJIeKYJIa, BaJleHTHOCTb,
3/IeKTPOOTPULIATe/TbHOCTh, CTeleHb OKUC/IeHHWs, XUMUYecKast
CBSI3b, MOJIb, MOJISIDHAsi Macca, MOJISIpHbINA 00beM, yriepoJHbIi
ckeneT, (yHKIMOHA/MbHasi TPYyIa, paJukan, HW30Mepus,
M30Mepbl, FOMOJIOTUUECKUW psiJi, TOMOJIOTH, YIJIEBOJOPOJbI,
KUCTIOPOZI- M a30TCO/iepiKalle CcoefuHeHUs, OHOIOrHuecKu
aKTUBHbIe BellecTBa (YIJ/IeBO/Jbl, >KUDbI, O€/iKi), MOHOMeEp,
MojiiMep,  CTPYKTypHOe  3B€HO,  BBICOKOMOJIEKY/ISIPHbIE
COeJUHEHUs], KPUCTa//IMUecKas pelleTKa, THUIbl XUMHUeCKHUX

peakuui (OKMCUTENbHO-BOCCTaHOBUTEBHbIE, 9K30-U
9H/I0TepDMUYeCKHUe, peakLUM WOHHOTO o0OMeHa), pacTBop,
3J1IEKTPOJIUTHI, HEe3/1IeKTPOJIUTHI, 3/1eKTPOJIATUYECKast
JYccouyanusi,  OKWUCIUTe/lb, BOCCTAHOBUTEIb,  CKOPOCTb




BHOCUTh KOPDEKTUBBI B [JeSTe/IbHOCTb, OLIeHHWBAaTh
COOTBETCTBUE pe3y/bTaTOB L|e/ISIM, OLIeHMBaTb PUCKU
TOC/Ie[ICTBUM [1esATeTbHOCTH.

0) 0azoBbIe HCC/Ief0BATE/TBCKHE [[eHCTBHA:

B/IaJieTh HaBbIKaMU Y4ueOHO-UCC/IeI0BATe/IbCKON |
TIPOEKTHOM /IeSITe/IbHOCTH, HaBbIKAMU pa3pelleHust
rpobsiem;

BBISIBJIATb ~ TNPUYMHHO-C/IECTBEHHbIE  CBA3U U
aKTya/IM3UpOBaTh 3a/lauy, BbIIBUTAThb THUIIOTE3y ee
pellleHus], HaX0/IUTh apryMeHThI ZIJIsl ZI0Ka3aTebCTBa
CBOUX YTBEPXKJEHWH, 3aZlaBaThb TapaMeTpbl MU
KPUTEPUH pelleHus;

aHAJTU3UPOBATh TOJTYYEHHBIE B XO/e PelleHUs 3aZiauu

pe3yJ/bTaThl, KPUTUYECKU OL|eHUBAaTh ux
[0CTOBEPHOCTh, MPOTHO3MPOBAaTh U3MEHEHUE B HOBBIX
YC/IOBUSIX;

YMETL TME€PEHOCUTL 3HaHHWSA B T[103HABATE/IbBHYHO U
MPAaKTUYECKYTO obactu JKHU3HeaeATe/IbHOCTH.

XUMHUUECKON peakli{, XWMHWYeCcKOoe paBHOBECHe), TeOpUU U
3aKOHbl (Teopusi XUMHYECKOrO0 CTPOEHHSI OpraHMYecKUX
BemjectB A.M. bByrnepoBa, Teopuss 3/1€KTPOIUTUYECKOU
Jccouyanuyu, nepuoauueckuid 3akoH I.1. MeHzeneeBa, 3aKoH
COXPaHeHHWsl MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHHY, (PAKTOJOTMYeCKHe CBeJeHHss O CBOMCTBAaX, COCTaBe,
rnojiyueHMA W 0e30MaCHOM  WCIIO/Ib30BaHUM  Ba)KHEMIITHX
HEOpraHWUeCcKWX W OpraHWuecKWxX BellecTB B ObITYy U
MPaKTUUeCKO! iesTe/TbHOCTH Ue/loBeKa;
ITP6 03. chopMUPOBAaHHOCTb YMEHHI BBISIB/ISATH XapaKTepHbIe
MpU3HaKW ¥ B3aWMOCBSI3b W3YUEeHHBIX TIOHSTUM, TIPUMEHSITh
COOTBETCTBYIOLLIME TIOHSATHS TIPU OMTMCAHUU CTPOEHUS U
CBOMCTB HEOPraHWUeCKUX U OPraHWYeCKUX BelleCTB U UX
TNpeBpalleHU; BbISB/SATh B3aUMOCBSI3b XMMHUUECKUX 3HaHUU C
TIOHATUSIMU U1 TIPE/ICTaB/IeHUSMU JAPYTUX eCTeCTBEeHHOHAYUHbIX
nipeameToB; ITP6  04. chopMUPOBaHHOCTH yMeHul
WCTI0/b30BaTh HANMEHOBAHUS XUMUUYECKUX
COeJUHEHUI Me)XXyHapOJHOI0 CO3a TeopeTUUecKou U
MPUK/IATHON XUMUU U TPUBHA/IbHbIE Ha3BaHUS BaXKHEUIITHX
BellleCcTB (3THU/IEH, alleTUIeH, T/IMLepyH, heHoJI,
dbopManbaerusi, yKCycHasi KAC/IO0Ta, TJILWH, YrapHBIM ras,
YTJIEKUC/BIN Ta3, aMMUaK, raiieHas W3BeCTb, HeraileHas
W3BeCTb, MUTheBasi CO/la W [JPYTUX), COCTaBJSATH (POPMYJIbI
HEOpPraHWYeCcKWXx W OpraHWYecKuX BelIecTB, YypaBHEHUs
XUMUYECKUX PEeaKIUH, 00bSICHATh UX CMBIC/; TOJTBEPK/IATh
XapaKTepHble XUMUYECKUe CBOIACTBa BeIl|eCTB
COOTBETCTBYOIIUMH KCIIEPUMEHTaMU U 3aTTUCSIMU YPaBHEHUIM
XUMUYECKUX Peakinii;
IIP6 05. chopMHpPOBAaHHOCTL YMEHUH  yCTaHABIMBATb
TIPUHA/ITIE)KHOCTD W3y4YeHHbIX HeopraHuuecKux u
OpraHMueCcKHX BellecTB K Orpe/ie/ieHHbIM KiaccaM W rpyIinam
COeIMHEHUM, XapaKTepu30BaTb WX COCTAaB U Ba)KHEUIIMe
CBOMCTBa; orpejensTh BU/IBI XUMUUECKUX CBsI3ei
(KoBasieHTHasi, MOHHasi, MeTa/ulMuecKasi, BOJOPOJHasi), TUIIbI
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KPUCTA/I/IMUECKUX  PeLleTOK
XUMHUUEeCKHe peakiuy;

BeLL|eCTB;

K/IaCCU(PULIMPOBATD




ITP6 07. chopMHPOBaHHOCTH YMEHHUM TPOBOJUTH PacueThbl 10
XUMHUUECKUM (opMy/iaM U ypaBHEHUSIM XUMUYECKUX peakLuil C
WCMO/b30BaHMeM (PM3MYeCKUX BeIMUMH, XapaKTepU3YHOLUX
BelllecTBa C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 0oObeMa
(HopMasnbHBIE  YC/IOBHS) Tra3oB, KOJMUECTBA  BeLECTBa;
WCII0/Ib30BaTh CHUCTeMHble XWMUUeCKUe 3HaHUWs IS [PUHATHS
pellleHy B KOHKPeTHBIX )KU3HEHHbBIX CUTYalUsiX, CB3aHHBIX C
BellleCTBaMU U UX TIPUMEHEeHUEeM.

OK 02. Mcnonb3oBarth
COBpeMeHHbIe
CpeZCTBa TOKCKa,
aHasm3a u
VHTepIIpeTaLlyy
vH(popMaLy 1
vHbOpMaLMOHHbIe
TeXHOJIOTUU [IJIsI
BBITO/IHEHUS 3a/1a4
ripoeccrioHaIbHOMN
JlesITeIbHOCTH

JIMYHOCTHBIE Ppe3y/IbTaThl JO/DKHBI OTPaKaTh B

YacTH: HeHHOCTH HayYHOr0 MO3HAHMSA:

- ¢hOpMHUPOBAHHOCTh MHPOBO33pEHHUS,
COOTBETCTBYIOIIIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIeCTBEeHHOW IMPAKTUKW, OCHOBAHHOTO Ha
[yanore KyJbTyp, CIIOCOOCTBYIOILIETO OCO3HAHHIO
CBOEro MeCTa B MOUKY/IbTYPHOM MUPE;

- COBEpILEHCTBOBaHWe S3bIKOBOM U  UHUTATeNbCKOM
Ky/JIbTypbl KakK CpeJCTBa B3aUMOJIEMCTBUS MEXAY
JIFOZILMU U TI03HAHUST MUPA.

MeTtanpeaMeTHbIe pe3y/bTaThl JO/DKHBI 0TPA)KaTh:

OBajeHue YHUBEPCA/TbHBIMU y4eOHbIMH

M03HaBaTe/JIbHBIMH /IeHCTBUSAMU:

B) pa6oTa c undopmarueii:

- BaJleTh HaBbIKaMU TIOJyueHUs WHGPOPMALUK U3
WCTOUHUKOB  pa3HbIX  TWUIOB, CAMOCTOSITeTbHO
OCYILIeCTBJIAT TIOWCK, aHa/lW3, CHUCTeMaTH3aluio |
WHTepIipeTaluio WHGOPMAallMKd pa3/UUHbIX BUIOB U
(dhopm npeicTaB/IeHYSs];

- Co3/]aBaTh TEKCThI B pa3/IMUHBLIX (popmaTax C yueTom
Ha3HaueHUs UWHQOpMaIMM U 1e/leBOM ayAUTOPHH,
BbIOMpasi ONTUManbHyi0 GOpPMY TIpeACTaBIeHUs U
BU3ya/M3aL[ul;

JucouninHapHbie (MpeAMeTHbIe) pe3y/bTaTbl H [I0/DKHBI
OTpaXkaThb:

ITP6 06. BjlazieHe OCHOBHBIMU METOZAMH HAayYHOTO MTO3HAHUS
BeIIIeCTB U XUMHUECKUX sIBJieHWH (HaO/ofZieHre, W3MepeHue,
9KCIepUMEeHT, MO/ie/IMPOBaHuUe);

ITP6 07. cdhopMHUPOBAHHOCTh YMEHHWM TPOBOAMUTH PACUE€ThI TI0
XUMHUUeCKUM (popMy/iaM U YpaBHEHUSIM XUMUUeCKUX peaki[uii C
WCII0/Ib30BaHHeM (U3MYECKUX BeIMUYMH, XapaKTepH3YHOLUX
BeIleCTBa C KOJIMUECTBEHHOW CTOPOHBL: Macchl, oOBeMa
(HopMasbHBIE  YCJIOBUSI) Tra3oB, KOJMUeCTBa  BeIeCTBa;
WCII0/Ib30BaTh CUCTeMHble XUMUUeCKUe 3HaHUs [Jis TIPUHSATHUS
pellieHri B KOHKPETHBIX YKU3HEHHBIX CUTyalUsiX, CBS3aHHBIX C
Bell[eCTBaMU U UX MPUMeHeHUeM;

IIP6 08. chopmMHpOBaHHOCTE YMEHWM IUIAHUPOBATH M
BBITIOJIHATh ~ XUMHWUECKUW  JKCrepuMeHT  (TipeBpallleHus
OpraHMueCcKHX BeleCTB MPU HarpeBaHWH, IOJyueHHe 3TU/IeHa
M U3yuyeHUe ero CBOWCTB, KaueCTBeHHble peaklud Ha
anbJerusipl, Kpaxmasa, YKCYCHYK KUCJIOTY; JeHaTypalusi
Oe/nKOB TpU HarpeBaHUH, 1IBETHbIE PeaKI[UU OeKOB; TIPOBO/IUTh
peakiid HOHHOTO OOMeHa, OIpefe/iaTh Cpely BOZAHBIX
PacTBOPOB, KaueCTBeHHbIE Peakluy Ha Cynbdar-, KapOoHaT- U
XJIOpUJ-  aHWOHbl, HAa  KaTMOH  aMMOHMS;  pellaThb
JKCIlepUMeHTa/lbHble  3ajaud 10 TeMam "'Merauibl" U
"HemeTannbl") B COOTBETCTBUM C TIpaBWIaMU TeXHUKU
Oe3omacHocTH  mpu  oOpalljeHWd  C  BelecTBaMu U
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| TaGopaTopHBIM 060PYIOBAHHEM; MPE/CTABISTH




OLIeHHBAaTh JIOCTOBEPHOCTb,
uHpopMalMy, ee COOTBETCTBUE
MOpaIbHO-3TUUECKUM HOpMaw;

JIETUTUMHOCTD
IMMpaBOBbBIM 141

B/aJieTb HaBbIKAMM paclio3HaBaHUSI W 3alUTHI
uHpopMaruy,  MHPOPMALMOHHOW  0e30TMacHOCTH
JTMYHOCTH.

pe3y/ibTaThl XUMHUUECKOTO 3JKCreprMeHTa B (opMe 3amucu
yPaBHEHHM COOTBETCTBYIOLIMX peakuuid U (OpMyJMpOBaTh
BBIBO/IbI HA OCHOBE 3TUX Pe3y/IbTaToB;

IIP6 09. cdhopMHPOBAHHOCTE yMeHUsI  AHAIU3UPOBATH
XUMHUUeCKyl0  UWHGOpMallMio, TIOJyuyaeMyl) U3  pa3HbIX
HMCTOYHUKOB (Cpe/iCTB MacCcoBOu nMHdopmaluy, ceTb VIHTepHeT

Y pyrue).

OK 04. 3¢ddexTrBHO
B3aWMO/IeNCTBOBATh U
paboTaTh B
KOJI/IEKTHBE U
KOMaH/ie

JINUHOCTHBIE P€3y/1bTdThbl

AO/DKHbI OTPaXXdTb B

YdCTHU: ITPAXKAAHCKOI0 BOCIIUTAHUA:

TOTOBHOCTh BECTH COBMECTHYIO [IeSITeJIbHOCTb B
MHTepecax rpakjaHCKOTo 00I11eCTBa;

yMeHWe  B3aMMOJIEMCTBOBaTh C  COLMAJIbHBIMHU
WHCTUTYTaMHd B COOTBETCTBUM C WX (QYHKOUAMHU U
Ha3HaYeHUEeM.

MeTtanpeaMeTHbIe pe3y/bTaThl JO/DKHBI 0TPAa)KaTh:
OgyajjeHHe YHHBEPCA/IbHBIMA KOMMYHUKAaTUBHBIMU
AeNCTBUAMM:

0) coBMecTHasi IeAITE/IBHOCTD:

OBnafeHue

MOHKMMAaTh U UCI0JIb30BaTh MPEeMMYIecTBa KOMaHHOU
Y VH/IMBU/IyaJIbHOU PabOTHI;

MpUHUMAThb  LieJii  COBMECTHOW  [JIesiTe/IbHOCTH,
OpraHu30BbIBaTh U KOOPJAWHUPOBATh [JIEMCTBUS T10 ee
[NOCTVKEeHUIO: COCTaBJIATh IJ1aH NeICTBUM,
pacripefie/iiTb pPOJid C yU4eTOM MHEHWN Y4YaCTHUKOB
00Cy>KIaTh pe3y/ibTaThl COBMECTHOM pabOTHI.
YHUBEPCA/IbHBIMH  PeryJIITUBHbBIMH

AeNCTBUAMM:
r) NpUHSATHE Ce0s U APYTrHUX JIH/Iei:

MIPUHUMaTh MOTHBBI U apTyMEHThI IPYTUX JIFO/IeH TIpr
aHa/Tu3e pe3y/bTaToB JIeATeIbHOCTH;

MpU3HABaTh CBOE MPABO M IPaBO APYrUX JIIOJeH Ha
OLLIMOKH;

JucnuninHapHble (TpeAMeTHbIe) pe3y/bTaTbl M /O/DKHBI

O0TpaXKaTh:
IIP6 08. chopMUPOBAHHOCTb yMeHWH IUIAHUPOBAaTb U
BBITIOJIHAT ~ XUMHWUECKUW  SKCrepuMeHT  (TipeBpallleHus

OpraHMueCcKHX BeLeCTB [PU HarpeBaHWH, IOJyuyeHHe 3TU/IeHa
M U3yuyeHWe ero CBOMCTB, KaueCTBeHHble peaklUd Ha
anbJeruspl, Kpaxmasa, YKCYCHYK KUCJIOTY; JeHaTypaLusi
OesKOB MpU HarpeBaHWH, LIBeTHbIE PeaKL[iK OeIKOB; TIPOBO/IUTD
peakiui HOHHOTO OOMeHa, OmpefessiTh Cpely BOJHBIX
pacTBOPOB, KaueCTBEHHbIe Peakly Ha Cy/bdar-, KapboHaT- U

XJIOpUJ-  aHWOHbl, HAa  KaTMOH  aMMOHMS;  pellaTth
JKCIlepUMeHTa/lbHble 3ajauud 1o TeMaMm "Meta/uibl" U
"HemeTannel') B COOTBETCTBMM C TpaBWIaMM TeXHUKH
Oe3omacHOCTM  mTpW  oOOpamjeHur C  Bel[eCTBaMU |

nabopaTopHbIM 000pYyJOBaHUEM; TIPEJCTaB/IATh pPe3y/bTaThl
XMMHMUECKOTO 3KCIIeprMeHTa B (opMe 3alliCH ypaBHEHHH
COOTBETCTBYIOIMX peakiuii ¥ (HopMy/IMpoBaTh BLIBOALI Ha
OCHOBE 3THX pe3y/IbTaToB.




- pd3BHUBATHb CrIocoOHOCTh TTOHUMAaTh MHUDp C MO3HUIHUH
APYyroro 4yejoBeKd.

OK 07.

CoieticTBOBAThH
COXPaHeHUIO
OKpPY’Karolllel cpefibl,
pecypcocOepesxeHHto,
MIPUMEHSITh 3HaHUS 00
V3MeHeHU! KIMMara,

JIMUHOCTHBIEe Ppe3yJbTaTbl [0/DKHbl OTPaXaTb B

YacTH: IKOJIOTHYECKOro BOCTIMTAHUA:

- c(hOopMUPOBAaHHOCTb  JKOJIOTMUECKOW  KYJbTYDHI,
TOHUMaHWe BJUSHUS  COLIMATbHO-9KOHOMUUYECKHX
MPOLIECCOB HAa COCTOSIHME MPUPOJHOM M COLIMA/IbHOM
cpejibl, OCO3HaHWe  r/00anbHOTO  XapakTepa
9KOJIOTUYeCKUX TIPo0/iem;

JucuuniMHapHble (MpeJMeTHbIe) pe3y/bTaTbhl U [JO/DKHBI
O0Tpa)kaTh:

ITP6 01. chopMHPOBaHHOCThL TPE/CTABIEHUN: O XUMHUECKOU
COCTaBJISIFOLEN ecTeCTBeHHOHAYYHOM KapTHMHbI MHpa, pOJH
XUMUU B TI03HAHWW SIBJIEHWM TPUPOZbI, B (OPMHUPOBAHUU
MBILLIJIEHUS] W KYJbTYpbl JIMUHOCTH, ee (yHKL[MOHATbHOU
rPaMOTHOCTH, HeoOXOAUMOW /ISl pellleHusT TMPaKTHUeCKUX

TIPUHLUIIBI - ITUITaHUPOBaHWe W OCYLIeCTB/eHWe [eHCTBUM B | 33/jau M JKOJIOTHYeCKM 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
Gepesx/IMBOro OKpy)Karollleld CpeZle Ha OCHOBe 3HaHHWsl LieJied | 3J0pPOBbI0 M MPUPOJHOM CpeJie;
IIPOU3BO/CTBA, YCTOMUMBOIO Pa3BUTHs Ye/I0BEUYeCTBa; ITP6 10. chopmMMpPOBaHHOCTH yMeHUH COOJIO/IAaTh TIpaBUIA
3¢ deKTUBHO - aKTUBHOEe HerpusiTUe [eMCTBUM, MPUHOCAIIUX Bpe[, | 9KOJIOTMUeCKH Liesiecoo0pa3HOro ToBefileHUss B ObITy U
JIeCTBOBATh B OKpy»Karolleil cpejie; TPY/ZIOBOM J|eAITe/TbHOCTU B LIeJIIX COXPAHEeHUsI CBOero 3/J0pPOBbs
ype3BblUaliHbIX - yMeHue IIPOTrHO3UPOBATh Heb/TaronpusiTHbIe | M1 OKPYJKalolllel TPUPOJHON CpPeZbl; YUUTBIBaTh OIMACHOCTh
CUTYaLUsIX 9KOJIOTUYEeCKHWe TIOCIe/CTBUSL  TpeANpPHUHAMAaeMbIX | BO3ZEMCTBUSL Ha >KUBbIe OPraHU3Mbl OIpe/le/IeHHbIX BeIeCTB,
JeNCTBUM, Npe/loTBpaLaTh UX. MOHUMas CMBICA TIOKa3aTessl Ipefle/lbHOW  [OMyCTUMOM
MeTtanpeameTHbIe pe3y/ibTaThl JO/DKHbI OTPa)KaTh: KOHLIEHTPALWH.
Osnajenue YHHMBepCa/JIbHbBIMH y4eOHbIMH
M03HaBaTe/IbHbIMHU J|eHCTBUSMMU:
B) pa6oTa c ungopmarueii:
- WCMO/b30BaTb  CpeAcTBa  MHGOPMALMOHHBIX U
KOMMYHUKAL[MOHHBIX ~ TEXHOJIOTUA B  pelleHuun
KOTHUTUBHBIX, KOMMYHUKaTHUBHBIX u
OpraHv3alMOHHbIX 3a/1a4 C cobsroieHreM
TpebOBaHWI >SPrOHOMUKH, TEeXHHKH 0e30T1acHOCTH,
TUTWeHbl,  pecypcocOepeXeHHs,  TPaBOBBIX  H
3TUYECKUX HODM, HOPM r“H(OpMaI[MOHHOU
Ge30macHOCTH.
[MK 5.4. CocraBnsTh/IMUHOCTHBIE pe3y/bTaThbl JO/DKHbI OTpaXaTh: yMeHuellpodeccuoHanibHasi  MOATOTOBKaA: OCBOEHHWE  METO/I0B
oTUeT nopaboTaTb B KOMaHJe: CTYZeHThl HaydaTcs 3(¢eKTUBHOMOATOTOBKM OTYETOB M YyuyacTUs B BHeJPEeHWU pa3paboOTOK
BBITIOJITHEHHOMY B3alMO/IEMICTBOBATb W COTPYAHMYATh C KOJUIETaMU,[IOBBICUT YPOBeHb MpO(ecCHOHaMbHBIX KOMIIeTeHIWM; HaBbIKH
33/IaHMI0,  YYaCTBOBATHOCO3HABAsi BaKHOCTh KOJUIEKTMBHOTO NOCTVIKEHHs Iie/ieli;aHanu3a U CHHTe3a MH(OpMalu: CTYZeHThl HaydyaTcsi coOMparh,
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BO BHE/[PEHNHOTBETCTBEHHOCTh 33 Pe3y/IbTaT: OCO3HAHMe CTY/eHTaMUCHCTEMATU3MpPOBaTh M aHA/IM3MPOBAaTh JaHHBIE /IS CO3JAHMS
pe3y/bTaToB CBOel OTBETCTBEHHOCTH 3a KauyeCTBEHHOE BBIMOJIHEHUEOTUeTOB; 3HaHHE CTaHJApThl U TpeOOBaHUs K JOKyMeHTal||u:
pa3paboToK. 33/laHMi ¥ TIOHMMaHWe BWUSHUS WX PabOThl Ha OOIWIIOHMMaHMe CTaHAAapTOB OQOPM/IEHHS OTUETHOCTH B CBOEH

pe3ynbTaT KOMaH[pbl; yCTOMUMBOCTE K CTpeccoBbiMipodeccroHasibHOM ~ obmacth  obecrieyuT  COOTBETCTBHE

CUTyaL[isiM: pa3BUTHe CIIOCOOHOCTM HAXOAWThH pelleHrsi BrpeOoBaHUsM paboTojareneli; yMeHHe TIPe3eHTOBATh CBOU HJEH:

YC/IOBUSIX HEONpeJie/IeHHOCTU U CTpecca, CBS3aHHbBIX C|CTY[eHThbl M0/y4yaT HaBbIKW Ipe/CTaB/eHUs] pe3y/bTaToB CBOEH

paboToii B KOMaH/e. PaboTHI ¥ IPUMeHEeHUsT MX B TPAKTUUECKUX CHUTYaLUsIX.

MeTtanpeaMeTHble pe3y/bTaTbl [AO/DKHbI OTPaXkaTh:

KOMMYHUKAL[MOHHblEe HAaBBbIKW: pasBUTHE y CTYJEHTOB

HaBbIKOB UYETKOTO M JIAKOHWYHOI'O TIpeJCTaBleHUsI CBOMX

MbIC/iel,, Kak B TMCbMEHHOW, TaK WM B YCTHOW dopmMax,

ocobeHHO TIpy 0dOpM/IEHHMH U TIpe/CTaB/eHUA OTUeTOB;

OpraHM3aTopcKkue CriocoOHOCTH: (OPMHPOBaHKE HABBHIKOB

MIaHUPOBaHUSI U OpraHM3aluu paboThbl, UTO T103BOJIUT,

5ddeKTUBHO pacripefiefisiTh pecypcbl U BpeMsl  [Jis

YCIIeIITHOTO  BHeZIpeHWs  pa3paboToK;  KpPUTHYeCKoe

MBIIIIJIEHHe: CIIOCOOHOCTb aHa/MM3UpPOBaTh U OLIEHWBATh

rpeJ/Io)KeHHble U/lerd U pellieHusl OT U/eHOB KOMaH/bl, UTO

CTIOCOOCTBYeT — TIOBBIIEHWIO ~ KauecTBa  paboTel |

€3YyJIbTaTUBHOCTH OOILIMX YCUJTHI.
[TK 5.5. [IlpoBogute/IMuHOCTHBIE  pe3y/abTaTbl  /[JO/DKHBI  OTpaKkaThb:BiiajieHne MeTojamMH MCCIeA0BaHHUM: YCBOEHHE OCHOBHBIX
SKCIIePUMEHTHI TIOOTBETCTBEHHOCTb: OCO3HaHWe CBOel pOAM B IIPOLeCCeMEeTOAMK IpOBeZleHHsl SKCIIepPUMEHTOB, YTO IMOBBICUT UX
3a/laHHOU MeTO/IVKe,PKCTIepUMeHTa W TMOHMMaHHe 3HAauMMOCTH TOYHOCTHKOMIIETEHTHOCTH B 00J/1aCTHM WCCIe[0BaHWM; aHaIW3 [JaHHBIX:
BBIITOJ/IHATh aHa/NM3BLITIONIHEHNSl  33/laHUM; yCTOMUMBOCTH K HeyJauaMm:yMeHHe oOpabaTbiBaTb W  HHTEPIIPETUPOBaTh  Pe3yJbTaThl
pe3y/IbTaToB. pasBUTHE yMeHUsl Ipeo/i0JieBaTh HeyJaud M H3BJIEKaTbPKCIIEDUMEHTOB IIOMOXKET CTYyJeHTaM pa3BUBaTb HaBbIKY

YPOKA U3  OIMOOK, BO3HUKAWOUMX B  TPOLECCECTaTUCTUKM U  aHa/JUTHUKY; pabora ¢  s1abopaTopHbIM|

UCCIelOBaHNS; CaMOOpraHu3aLys: ¢opmrpoBaHre000pyJOBaHUEM:  CTYZEHTBl T0Jy4daT T[IPAKTUUECKHA  OIIbIT|

HaBbBIKOB ITJIaHUPDOBAHKWA CBOE€ro BpeMeHH U peCypCOB OJid
YCITIEIITHOT O IIpOBe/IeHHs SKCIIepUMEHTaA.

METHHPEAMETHLIE pPe3yjabTdTbl [JO0/DKHBI OTPAXaTh:
KPpUTHUUYeCKOoe MBIIJIEHHe: pa3BuTHe CIIoCcOOHOCTH
dHa/IM3UPOBATH I/IH(I)OpMaL[I/II-O , Ae1aTb BBIBO/JIbI H

apryMeHTHPOBaTb CBOU peIleHUs] Ha OCHOBE [IaHHBIX|

SKCIIepUMEHTd, HpO6H€MHOE MBIIIJIEHHEe:  CITOCOOHOCTh

paboThl C crielianu3upoOBaHHBIM 000pyj0BaHNEM, He0OX0JUMbIM
[ IPOBeZleHNs SKCIIePUMEHTOB; JOKYMEHTalUsl U OTYeTHOCTD:
OCBOEHMe MeTO/|0B O()hOpMJ/IeHHUsI pe3y/IbTaTOB JKCIIEPUMEHTOB B
BHJle OTUETOB IOMOXKeT B (POPMHUPOBaHUM MPOGeCcCUOHATbHbBIX
HaBbIKOB BeZleHUsI HayYHOU paboThI.




HAXOJUTh U (POPMY/TUPOBATh HAy4YHbIEe TIPOOJIEMBI, a TAK)Ke
orpeziesiiTb MyTU UX peLIeHHsI B XOJe SKCIepuMeHTa.;
KOMMYHUKaTUBHbIe  HaBBIKM: yMeHHe OOMeHMBAThCS
vHpopMaLelt U 06CyXaaTh pe3y/bTaThl KCTIEpUMeEHTa C
KOJIJIeTaMH, YTO B)KHO /I/1si pabOThI B KOMaH/Ie.




2. CTPYKTYPA 1 COJEPXAHUE OBIIEOBPA30OBATEJIbHOM

AUCIUAIINHBI «XUMUWSA»

2.1. O0beM AUCHUIUTHHBI X BU/IbI yUe0HOH padoThI

. O0beMm B

Buj; yue6Ho# paboThI
yacax

O01bém 00pa3oBaTe/IbHOM MPOrPaMMBbI JUCIUTITHHBI 72
CojepxaHue yuye0HOro MaTepuasia 64
BT. U.
TeopeThyeckKue 3aHITUSA 36
TpaKTUYeCKUe 3aHATUS 18
nabopaToOpHbIe 3aHSATHS 6
KOHTPOJIbHbIE paboThI 4
IIpodeccuoHaibHO OpHEHTHPOBAHHOE COfiep)KaHMe (cofiep)KaHue 6
NPUKIAAHOTO 1 r)
BT. U.
TeOpeTHYeCcKHe 3aHATUS 2
TpaKTUUeCKue 3aHsTHUs 4

ITpomexxyTouHas arrecranus (JuddepeHLIMPOBaHHbIN 3aueT)
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2.2. TemaTu4eCcKui MjIaH U Co/ieprKaHue JUCLUAT/IMHbI

HaumeHoBaHue Cojiepxanue yue0HOro MaTepraa (0CHOBHOe M PodecCHoHATBHO oOpHeHTHPOoBaHHoe)’, | O0béM | dopmMupyeMble
pas/jie/ioB U TeM /1abopaTopHbIe U MPAaKTHYeCKHe 3aHATHS, MPUKJ/IAJHOH MOAY/Ib 4acoB | KOMIeTeHIUH
1 2 3 4

CopepxaHue yueOHOro marepuasia 64
Pa3pen 1. TeopeTnueckre 0CHOBBI XMMUH 16
Tema 1.1. Cojiep)kaHue yueOHOro MaTepuasia 2 OK 01
OcHoBHbIE XuMuyeckuit  smemeHT. AToM. Slgpo  aToma, M30TOMBI.  JMEeKTpPOHHas  000J0YKa.
XUMHUUECKWe TOHATUS |DHepreTuueckue YpOBHH, MOyPOBHU. ATOMHbIe opOuTany, s-, p-, d- anemeHTsl. OcobeHHOCTH 1
U 3aKOHbI, CTPOEHHe |pacIipeZesieHusi 3JIEKTPOHOB M0 OpOUTa/sIM B aTOMax 371eMeHTOB TePBLIX YeTBhIPEX MEePUO/IOB.
aTOMOB  XMMWYeCKUX |DJeKTPOHHasi KOH(puUrypauys aToMoB. OCHOBHbIe XMMHUUECKHE 3aKOHBI
3/1eMEeHTOB IlpakTHUeckue 3aHATUSA

IMpaktuueckast pabora Nel. «OCHOBHbIE KO/MUeCTBEHHbIE 3aKOHBI B XUMHUU M PacueThl I10

yPaBHEHHSIM XUMUUECKUX peaKLUi».

OTHocCHTe/bHBIE aTOMHAsi U MOJIeKYJ/IsIpHass Maccel. MosisipHast Macca. KosvuecTsBo BelljecTsa. 1

MaccoBasi fions BelrlecTBa. 3akoH ABorajpo. MossipHbelii 00beM ra3oB. OTHOCHUTE/bHAS

IIJIOTHOCTB ra30B. PacueTsl 10 ypaBHEeHUSIM XMMUYeCKUX pPeakLjii C UCI0/Ib30BaHHeM MaCCOBOU

JI0JI1 BelllecTBa, 06beMa (HopMasibHble YCI0BUsI) ra30B, KOJIMYeCTBa BelljeCTBa
Tema 1.2. CopepxaHue yueOHOro MaTepuasia 2 OK 01
ITepuognueckuit IIpakTHUecKHe 3aHATHSA OK 02
3aKOH u |[Ipaktuueckasi pabora Ne2. «V3yueHue repuoAUYeCKUX 3aKOHOMEDHOCTel U UX B3aWMOCBSI3U IIK 5.4
[Tepuognueckas CO CTpOEHUEeM aTOMOB». ITIK 5.5
cuctema xummndeckux |Ilepuoguueckass cucrema xuMuueckux syneMeHToB [I.J1. MengeneeBa. CBs3b Iepuogu4ecKOro
snemeHntoB  [I.  W. [3akoHa u [leproguyeckoy cuCTeMbl XMMUUECKHUX 3JIEMEHTOB C COBPEMEHHOM TeOpHel CTPOeHUs 2

MeHpeneeBa, UX CBSI3b

C COBpEMEHHOU
Teopuen CTPOEeHUs
aTOMOB

aTOMOB. 3aKOHOMEDHOCTM H3MeHEeHMsl CBOMCTB XMMHYECKUX 371eMeHTOB, 00pa3yeMbIX HMH
MIPOCTBIX M CJIOXKHBIX BeIlleCTB I0 IrpyIaM U nepuogam Ileproanuecko cucteMsl. 3HaueHHe
NeproMYeCcKOoro 3aKOHa U CUCTeMbl XMMUYeCKHUX 3jeMeHTOB [I.V1. MeHzeneeBa B pa3sBUTUU
HayKH.
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YcraHoB/IeHYe CBSI3U MeXAy CTPOeHUeM aTOMOB XMMHUECKUX 3JIEMEHTOB W MepUOJhUYeCKUM
W3MeHeHMeM CBOMCTB XHWMUUECKHWX 37eMEHTOB U UX COeJUHEHUH B COOTBETCTBUU C
T0JIOYKeHueM [Teproanueckoit CUCTEMBIL. Peruenue MPaKTUKO-OPHUEeHTHUPOBAHHBIX
TeOpeTUUeCKUX 3aJaHUM Ha XapaKTepu3aluil0 XUMHUUYECKUX 37eMeHTOB «Mertanmnnueckue /
HeMeTa/l/IMueckKue CBOMCTBA XUMHUUYECKUX 3/1eMEHTOB B COOTBETCTBUM C WX 3/€KTPOHHBIM
CTPOEHHWEM U TMOJIO)KEHWeM B TIePUOJUYECKOM CHUCTeMe XUMHUYecKux >jeMeHToB [I.U.
MeHpeneeBa»

Tema 1.3. Copep>xaHue yueOHOro MaTepuasia OK 01
Crpoenne  BelijecTBa | CTpoeHHe BeljecTBa. XMMUYecKasi CBsi3b. BH/ibl XMuMHUecKol CBsi3U (KOBasleHTHasl HeIloJIsipHast
u MpUpO/ia | U TIOJsSIpHasi, HOHHAs, MeTa/ulnuecKasi). MexaHu3Mbl 00pa30BaHMsI KOBa/IEHTHONW XUMHUUECKOM
XUMAUYECKOHM  CBsI3W. | CBsI3M  (0OMeHHBIM W [JOHOPHO-aKLIeNTOpHBIM). BojopoaHas cBsi3b. BaneHTHOCTE.
MHoroobpasue ONeKTpoOTpULATeIbHOCTb. CTeneHb OKUCAeHUs. VIOHbI: KATUOHBI U aHUOHBI
Bell|eCTB IlpakTHUeckKHe 3aHATHS
ITpakTrueckasi pabota Ne3. «CTpoeHHe BelllecTBa U ITPUPO/Ia XUMUUECKOH CBSI3H».
[eMoHCTpalyss Mogieneli KpUCTa/JIMUeCKUX pelLleTOK: MOHHOW (XJIOpHJ, HaTpusi), aTOMHOM
(rpaduT 1 anmas), MoJIeKyIIpHOU (YT/IeKUCIIbIN ra3, U0j), MeTalJInuecKor (HaTpuii, MarHUi,
Me/ib). PellleHre npakTUUeCKUX 3a/laHUM Ha COCTaB/ieHWe 3/1eKTPOHHO-Tpapuueckux (hopmy
371eMeHTOB 1—4 repuo/oB
Tema 1.4. Copep>xaHue yueOHOro Marepuasia OK 01
Knaccudukarys, Knaccugukanyss HeopraHuueckux BelecTB. HoMeHK/aTypa HeOpraHWUeCKHWX BelecTB OK 02
u HOMeHK/IaTypa | (OKCHAbIL, TUAPOKCHU/bI, KUC/IOThL, COM). BelecTBa MOIeKy/ISIpHOTO W HEMOJEKY/SIpHOrO
HeOpraHu4ecKrux CcTpoeHMsl. ArperaTtHble COCTOSIHMSI BelllecTBa. Kpucraminueckve W aMop(HbIe BelecTBa.
BeIl|eCTB 3aKOH TIOCTOSIHCTBA COCTaBa BelllecTBa. THWIbI KPUCTA//IMUECKUX peIlIeTOK (aTOMHasd,

MOJIeKY/IsIpHasi, HOHHas, MeTa/ulhueckas). 3aBUCUMOCTb CBOMCTBA BeLeCTB OT THIa
KPUCTa/ZTMYECKOU PeIIETKU

HpaKTI/IqECKl/IE 3dHATHUA

[Tpaktuueckast pabora Ned. «HoMeHK/IaTypa HeOpraHu4eCKUX BeLLeCTB».

PemleHue mnpakTHMuUecKuX 3afaHUM IO KaacCU(pUKaLuy, HOMEHK/IaType M XUMWYeCKUM
¢dopmynaM HeopraHMYeCKHUX BelLeCTB Pa3/MUHBIX KIacCOB (yrapHblil ras, yriaeKUC/bld Tras,
aMMMaK, raieHass U3BeCTb, HeralleHasi U3BeCTb, IUTbeBas COZa U JPYTMX): Ha3BaHUs BellleCTB
no mexayHapogHoi (MFOITAK) wnu TpuBHaibHON HOMEHK/AType U COCTaB/jieHWe (POpMYJIbI
XVMHYeCKUX BellecTB, OIpejie/ieHHe IMPUHAJIeKHOCTU K Kiaccy. Ilouck uH(popmanuum 1o
Ha3BaHUsAM, UJeHTU(UKATOpaM, CTPYKTypHbIM  ¢opmynaM. AHaiM3  XUMHUUYECKOH
vH(opMalyY, TOoyyaeMOM U3 pa3HbIX HCTOUYHUKOB (CpPeACTB MacCoBOM HWHMOpMaluHy,
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cetb VHTEpHeT U
Jipyrue)

Tema 1.5.

Copep)xaHue yue0HOro MaTepuasia

OK 01
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Turbl XUMUUECKUX
peakiui

Xumuyeckast peakuys. Kraccudukanusi XUMAYECKHMX peaklyMid B HEOpPraHW4yeckou U
OpraHMYecKOM XWMHHU. 3aKOHbl COXpaHEHHsl MacChl Bell[eCTBa, COXPaHEHWsl U IpeBpallieHust
SHEepPruM Npy XUMUUECKUX peaklysaxX. OKUCIUTe/TbHO-BOCCTaHOBUTE IbHbIE PeakLuu (YpaBHEHUSs
OKUC/IEHUsI-BOCCTAHOBJIEHUS,  CTeleHb  OKWUCJIEHUS, OKUC/IUTeJb U BOCCTAHOBUTE]Ib,
OKMCJINTeIbHO-BOCCTAHOBUTE/IbHbIE peaklMyd B TIPUpOJe, MPOM3BOACTBEHHBIX IpoLieccax M
JKU3He/lesITe/IbHOCTU OPraHU3MOB)

Tema 1.6.
CKOpOCTb XMMHUYECKHX
peakuuid. XuMHUYecKoe
paBHOBeCHe

Copep)xaHue yue0HOr0 MaTepuasia

CKOpOCTb peakliiy, ee 3aBUCUMOCTb OT Pa3/MUHbIX (DAKTOPOB: MPHUPOJbI pearupyrolux
Bell|eCTB, KOHL|EHTpal[Ml pearvpymroliyMX BelecTB, TemrepaTypbl U IIOL[aJAW PeaKLMOHHOU
noBepxHOCTH. TemnoBele 3(Q¢eKTbl XUMHUYECKUX PpeakLUil: 5K30- M 3SHJ0TepMUYecKre
peakuyy. OOpaThMble peakUWu. XuUMHUuUeckoe paBHOBecue. @akTopbl, BUSIOLIME Ha
COCTOSIHME XMMHYEeCKOro paBHOBecCHs (KOHL|eHTpalUs peareHTOB WM TpPOZAYKTOB peakLivy,
JaBnenue, temneparypa). [Ipuniun Jle Illatense

IIpakTHUecKue 3aHATUSA

[Mpaktnueckass pabora Neb. «BrusiHMe pa3mUuHBIX (DaKTOPOB HAa CKOPOCTb XMMHYECKOW
peakum».

PelieHne TMpaKTUKO-OPDUEHTUPOBAHHBIX 33/laHUil Ha aHaau3 (aKTOPOB, BIHMSIOLIMX Ha
V3MeHeHHe CKOPOCTH XMMHUYeCKO! peakliiy. 3aBUCMMOCTb CKOPOCTH XMMHUUECKOW peakLiui OT
NPUCYTCTBUA KaTajyd3aropa Ha IpUMepe pas/o)KeHus IMepoKCHza BOAOpOoJa C IIOMOLIBIO
[JUOKCHJA MapraHila M Karajasbl. PellleHWe TNpakTMKO-OpPMEHTHPOBaHHBIX 3aJlaHUM Ha
npuMeHeHve npuHuuyna Jle-Illatesnbe a1 HaX0XAeHUs HarpaB/eHUs CMeLlleHUs PaBHOBeCHs
XMMHYeCKOM peakllMd W aHaiu3 (akTOpOB, BAMSIOIMX Ha CMeljeHHe XUMHUYecKoro
paBHOBeCHUs

OK 01
OK 02
IIK 5.4
IIK 5.5

Tema 1.7.

PactBopy], TeOopHUst
3/IEKTPO/TUTAYECKOH
JTUCCOLIMAIAN 1
HMOHHBIN 00MeH

Copep:xaHue yueOHOro Marepuasia

PacTBopbl. Buzibl pacTBOpOB IO CO/lep)KaHHWI0 PacTBOPEHHOIO BelllecTBa. PacTBOpUMOCTb.
[ToHsiTHE O AMCIIEPCHBIX CcHcTeMaX. VICTWMHHBIE W KOJIJIOWZHBIE pacTBOPbL. MaccoBasi [10/is
BelllecTBa B pacTtBope. [ToHsiTHe 0 BOZOPOAHOM roKa3aTese (pH) pacTBopa. DJieKTposiuThUuecKas
guccornmanysi. CuibHbIE U C1a0ble 3/IeKTPOJINTBI, HeIeKTPOIUTEL. Peakiy HOHHOTO oOMeHa

JIaGopaTopHbIe 3aHATHSA

JTabopaTopHas paborta Nel «ITpuUroToBsieHre pacTBOPOB».

[IpuroroByieHre pacTBOPOB 3aZldHHOKM MacCOBOM J/l0JIell paCTBOPEHHOI'O BellleCTBa, [poBejjeHue
peakiii HOHHOTO OOMeHa, OrlpeJiesieHHe CpeJgbl PacTBOPOB BeIeCTB C  TTOMOIIBIO
YHUBEpCaAbHOIO0 WHAMKAaTopa (KWUC/asi, HeWTpasbHasi, 1Lle/o4yHas). 3a/laHusl Ha COCTaBjieHHe
VIOHHBIX peaklui. PellleHVe NpakTUKO-OpPMEHTUPOBAHHBIX paCyeTHBIX 3a/laHuM Ha pacTBOPHI,

OK 01
OK 02
OK 04
OK 07
IIK 5.4
IIK 5.5
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HCTIO0/b3yeMbie B ObITOBOM M MPOW3BOCTBEHHOM /IeATEIbHOCTH YeIoBeKa
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KonTposibHasi padorta
1

CTpoeHue BelleCcTBa U XMMUYeCKre peakuuu (1o paszeny 1)

Pa3pen 2. Heoprannueckasi XuMusi

10

Tema 2.1.
DU3NKO-XUMHUUECKHe
CBOMCTBa
HeOpraHUJeCKnx
BellleCTB

Copep:xaHue yueOHOro Marepuasia

Metannbl. Ilonoxkenue Meta/uioB B Ilepuoguueckod cucTeMe XUMHUYECKUX 371€MEHTOB.
OcobeHHOCTH CTpOeHUsi 3/eKTPOHHBIX 000sioueK aTtomMoB MeTainoB. OO6iue ¢du3nyeckue
cBoMcTBa MeTa/u10B. CrijlaBbl MeTa/UIOB. DJIEKTPOXUMHUUECKUW psifi HalpshkeHUM MeTaslIoB.
XHUMHUUeCcKHe CBOMCTBA Ba)KHEUIIIMX MeTa/lJIOB (HaTpyi, Ka/lui, Ka/lbLWii, MarHui, aTtOMAHUMA,
IUHK, XpOM, J>XKejie30, Melb) U WX coeAnHeHWM. OOIUe CrIocoObl TOMyYeHUS MeTaslioB.
[TpyMeHeHMe MeTasIOB B OBITY U TEXHUKE

Hewmetansel. [Tonoxxenve Hemetanos B [lepuoguueckol cucteMe XMMUUeCKUX 371eMeHToB [].1.
MeHjenieeBa ¥ OCOOEHHOCTHM CTpOeHUsI aTroMoB. @u3nueckue CBOWCTBA HEMeTaslioB.
AnyioTponusi HeMeTa/lJIOB (Ha MpuMepe KUCI0po/a, cepsbl, pocdopa u yriepoza). XumMuueckue
CBOMCTBA M TIpUMeHeHWe Ba)KHEWIIIMX HeMeTa/l/IoB (rajioreHoB, cephl, a30Ta, (docdopa,
yrjepojla U KpeMHHsI) U UX COeIUHeHWM (OKCHUJOB, KHUCJIOPOJCOAEpKaliuxX KUCJIOT,
BO/IOPO/IHBIX

coeiiHeHU). [IprMeHeHNe Ba)KHEUIINX HEMEeTa/VIOB U UX COeJUHEHUM

XvMHyeckre CBONMCTBA OCHOBHBIX K/IaCCOB HeOpraHMUeCKUX BellecTB (OKCU/I0B, TMAPOKCHU/IOB,
KUCJIOT, cojied U [p.). ['eHeTHuecKass CBsi3b HEOpPraHWYeCKHX BeleCTB, TMPUHaZJIeXXalux K
pa3/IMUHBIM KjlaccaM. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB TMPOCTHIX BelleCTB, BOJOPOJHBIX
COe/IMHeHUM, BBICIITUX OKCU/IOB U TUAPOKCU/IOB

IlpakTHUecKue 3aHATUSA

IMpaktryeckast pabota Ne6. «PH3MKO-XUMHUUECKHEe CBOMCTBA HEOPTaHUUeCKUX BellleCTB».
CocraBneHve ypaBHEHUM XWMHWYECKHMX peakLUd C ydyaCTMeM TIIPOCTBIX U CI0XKHBIX
HeOpraHWUYeCKUX BelLeCTB: MeTa/UIOB U HeMeTa/l/IOB; OKCUJOB MeTa/l/IOB, HeMeTalI0B U
amM(OTepHBIX 3/IeMEHTOB; HEOPraHMUeCKHX KUC/IOT, OCHOBaHUM U aM(OTepHbIX THPOKCHU/IOB;
HeopraHu4YecKux CoJjiel, XxapaKTepu3yHILUX UX CBOWCTBA.

PacuéTbl Maccel BelljecTBa Wiv 06bEMa ra3oB 110 U3BeCTHOMY KOJIMYeCTBY BellleCTBa, Macce MIu
00bEMY OJHOTO M3 Y4aCTBYIOLIMX B peakliy BellecTB, PacuéTbl Macchl (00bEMa, KOoMuecTBa
Bell|eCTBa) NMPOJAYKTOB peakKL{, eC/IM OJHO W3 BellleCTB MMeeT NpuMecHd. PerleHne NpakTHKO-
OpPUEHTHPOBAHHBIX 3a/JaHMI1 Ha CBOMCTBA, COCTaB, TMoIyuyeHHe U Oe30racHOe HCII0/Ib30BaHUE
Ba)KHEMIIINX HeOPraHMUEeCKUX BeIleCTB B ObITY 1 podeCcCrOHaMbHOM /IesiTe/TbHOCTH UesloBeKa

OK 01
OK 02
OK 04
IIK 5.4
IIK 5.5

Tema 2.2.

Copepxanue yueOHOro Marepuasia

JlabopaTopHbIe 3aHATHA

OK 01
OK 02
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Npentudukaiys JTaboparopHast pabota Ne2 «/peHTH(UKALMS HEOPraHUUECKUX BEIeCTB. OK 04
HeopraHUuuecKux PerrieHuie 3KCrieprMeHTabHBIX 33/lad TI0 XMMUUeCKUM CBOMCTBAM MeTa/lJIOB ¥ HEMETa//IOB, 110
BeIlleCTB pacro3HaBaHWI0 W TOMYYEHUIO COeJVHEHHM MeTa/uIoB U HeMeTalioB (B3aUMOJelCTBUe
TU/IPOKCH/IAa a/IFOMUHUS C paCTBOpaMU KUCJIOT U 1ijesiouel,). VijeHTUdMKaLs HeOpraHuyeckux
BeLeCTB C KCIIO/Jb30BaHUEM MX (PU3MKO-XMMHUUYECKUX CBOMCTB, XapaKTEPHBbIX KayeCTBEHHBIX
peakiuii. KauecTBeHHbIE peaklliyd Ha CyJbdaT-, KapOoHAT- U XJIOPH/I-aHUOHBI, HAa KAaTHOHBI
MeTa/IJIOB U KaTUOH aMMOHHUSI
KonTposibHasi padora .
5 CBolicTBa HeOpraHUYeCcKuX BellecTB (10 pa3zeny 2) 1
Pasgen 3. Teopernueckue 0CHOBbI OPraHMuYeCcKoN XUMHHU 4
Tema 3.1. Copep)xaHue yue0HOro MaTepuasia 4 OK 01
Knaccudukarus, [IpeaMeT opraHvuecKoi XUMUU: eé BOSHUKHOBeHUe, pa3BUTHe 1 3HaueHue B MOJIyUeHUH HOBBIX
CTpOeHyre Y|BelleCcTB U MaTepuasoB. Teopusi CTpoeHHsi opraHudeckux coeivHeHudi A.M. BytnepoBa, eé
HOMEHK/IaTypa OCHOBHbIe TI0J/I0)KeHUsl. CTpPyKTypHble ¢OpMyJibl OpraHUuecKux BelecTB. [‘omosiorus,
OpraHUYecKHX BelLeCTB |M30Mepus. XMMUYecKas CBsi3b B OpraHUUeCKUX COeJUHEHUSIX: KpaTHbIe CBSI3U, O- U T-CBSI3U. 2
[MpexacraBneHre 0 Kiaaccu(ukalMM OpraHMYecKUX BelllecTB. HomeHK/IaTypa OpraHUuecKUx
coeMHEHUM (cucTeMaTMyecKas) W TpUBUA/bHble Ha3BaHUS Ba)KHEUILLMX MpefCcTaBUTeel
KJ/IaCCOB OpPraHMYeCcKUX BelecTB
IIpakTHYecKHe 3aHATHUS
[MTpakTrueckas pabota Ne7. «HoMeHKIaTypa OpraHMYeCcKUX BeIecTB».
OsHakomsieHHe C oOpa3liamMi OpraHMYeCKWX BeL[eCTB M MaTephajaMd Ha WX OCHOBe,
MO/le/IMPOBaHNe  MOJIEKYJl ~ OpraHWYeCKUX  BeIecTB, HaO/oJeHWe U OINHKCaHUe
JIeMOHCTPALIMOHHBIX OIBITOB [0 TpPeBpall[eHHI0 OpraHuYecKuX BeIecTB TPU HarpeBaHUU ?
(nnaBneHue, oOyrivBaHue W ropeHue). CocTaBjieHUe TOMHBIX U COKpAILeHHBIX CTPYKTYPHBIX
dbopMysn oOpraHMUeCKUX BeIecTB OT/AeNbHBIX K/IacCOB, UCMOAb3ysi MX Ha3BaHUS 10
CHUCTeMaTU4YeCKOl W TpUBMAJbHOW HOMeEHK/IaType (3TW/eH, alleTWieH, TJIMLepuH, ¢eHoI,
dbopManberusi, yKCycHasi KUC/I0Ta, TVIMLKH). PacueTsl mipocrefiiieit (opMysbl OpraHUuecKou
MOJIEKY/Ibl, UCXO/I U3 37IEMEHTHOro cocTtasa (B %)
Pazpen 4. YriieBoaopobl 10
Tema 4.1. Co/iep)kaHue yue0HOro MaTepuasia 8 OK 01
Yrnesomopoabl ¥ uX|[IpezenbHble YrIeBOJAOPO/bI (a/JKaHbl): COCTaB M CTPOEHHE, TOMOJIOTUYeCKUH psifi. MeTaH u OK 02
NIPUPO/IHbIE MCTOYHMKH [3TaH: COCTaB, CTpOeHHe, (r3MyecKMe M XUMHUYeCcKHe CBOWCTBA (peakLWu 3aMellleHds U 2 OK 04
rOpeHust), OJyYeHHe U MPUMEHEHHe. IIK 5.4
MK 5.5
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HenpesenbHbie yrieBoopo/ibl (alKeHbl, ankaJleHbl, alKUHbI).

AJKeHbI: COCTaB U CTPOEHHe, FOMOJIOTUUeCKUI psii. DTU/IeH U MPOMUJIeH: COCTaB, CTPOEHUe,
¢bur3nueckre U XUMAYECKre CBOMCTBA (peakLuu r'MpUpOBaHus, rajoreHMpOBaHusl, TuipaTaLiiu,
OKMCJIeHUS ¥ TIOJIMMepHr3aliii) TIoiyueHre U pUMeHeHue.

Ankaguensl: Oytaguen-1,3 u MeTwi0yTaguen-1,3, XUMUUeCKoe CTPOeHHe, CBOMCTBa (peakiys
rojiiMepu3aliuu), MpuMeHeHWe ([/is1 CHMHTe3a TPUPOJHOTO W CHUHTETUUECKOro Kayuyyka u
pEe3HHbI).

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMUeCKWM psifi. AIeTH/IeH: COCTaB,
XUMUUeCcKoe CTpoeHue, (u3nuecKue W XUMHUYeCKrhe CBOMCTBA (peakluu TWPUPOBaHUS,
rajioreHMpOBaHus, TUJpaTalid TOpeHus ), T[oJyyeHHWe U  TpuMeHeHUe  (MCTOUHUK
BBICOKOTEMITIEPATYPHOT'0 TJIaMeHH /1J1sl CBAPKU U Pe3KU MeTasljIOB)

ApomaTtuueckue yriaeBoZopozbl (apeHsl). beH3on U Toyos: cocraB, CTpoeHue, (r3nyeckue u
XUMHYeCcKUe CBOMCTBA (peaklUy rajioreHUPOBaHMsl U HUTPOBaHMS), TIOJTyueHe U MpUMeHeHHe.
TokcHUHOCTh apeHOB (B/usiHME OeH3071a Ha OpraHU3M uesioBeKa). ['eHeTHUeCKasi CBSI3b MeXAY
yT7IeBOA0PO/IaMH, TIPUHA/JIeXKAIUMU K Pa3/IMYHBIM K/lacCaM.

[Tpupo/HbIe UCTOUHUKHU YT/IeBOAOPO/AOB. [IpUpo/iHbIii ra3 U MonyTHEIe HedTsaHbIe ra3bl. HedTh
1 eé mpoucxoxaeHre. CriocoObl rmepepaboTK HeTH: MeperoHKa, KPeKWHT (TepMHUeCKHH,
KaTaJIMTUUeCKui), mwponu3. [IpoAyKTel mepepabOTKH HepTH, UX TMPUMEHEeHHe B
TIPOMBIILITIEHHOCTH

U B ObITy. KaMeHHBIH yro/ib U MPOYKTHI €ro repepaboTKu

Tema 4.2.
DU3NKO-XUMUUECKHe
CBOMCTBa
YTJIEBOZOPO/OB

Copep:xaHue yueOHOro Marepuasia

JlabopaTopHbIe 3aHATHA

JTaboparopHasi pabota Ne3 «CBo¥CTBa yI/I€BOIOPO/IOBY.

TpuBHanbHasi U MeXXJyHapo/Hasi HOMeHK/IaTypa, XUMHUYeCKre CBOMCTBA, CTIOCOOBI TOJTyueHUs
yriaeBooposioB. IlosmyueHue sTuieHa U HM3y4yeHHe ero CBOMCTB. MozenvupoBaHve MOJIEKY/T U
XUMHUUECKUX TIpeBpallleHUid yIyieBOJ0pO/OB (Ha rpUMepe 3TaHa, STW/IeHa, alleTUieHa U Jp.) U
rajioreHonpor3BOAHbBIX

OK 02
OK 04

Paspgen 5. Kucinopogocoaep:kaijyue oprannyecKye coejuHeHUust

14

Tema 5.1.
Crinptsl. deHon

Cojep>xaHue yueOHOro MaTepuasia

[TpenenbHbIe OAHOATOMHBIE CIIMPTHI (METAHOJI M 3TaHOJ): CTpOoeHue, ¢hr3nueckre U XUMUUecKue
CBOMCTBA (peaklyu C aKTUBHBIMU MeTasljlaMH, TaJlorTeHOBO/IOPO/ilaMy, FOpeHue), IPUMeHeHue.
BogopogHbie cBA3M MeXAy MoJieKynaMyd crnupToB. du3nonoruueckoe eldCTBHe MeTaHoa U
3TAHOJIa HAa OPTaHK3M uesioBeKa.

OK 01
OK 07
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MHoroaToMHbIe CIUPTHI (ITUIEHIJIUKO/b U TJIULEPUH): CTPOeHUe, pu3nueckrie U XUMAYecKue
CBOMCTBa (B3aMMO/IEHICTBME CO IIeJIOUHBIMU MeTaj/UlaMM, KauyeCTBeHHasl peakIvs Ha
MHOT'0aTOMHbIe CTIUPTHI). PU3MOIOrMUeCKoe JeiCTBHE Ha OpraHM3M uYesioBeka. [IpuMeHeHue
TJIUIepUHA U STUJIEHTJIUKOJIS.

®enHosi. CTpoeHUe MoOJIEKY/Ibl, (U3MUecKde W XUMHUYecKue cBoicTBa (eHosa. TOKCUUHOCTh
teHo1a, ero usmosioruyeckoe ecTBUe Ha OpraHu3Mm uesoBeka. [IpumeHeHue dheHosa

Tema 5.2. Co/iep)kaHue yue0HOro MaTepuasia OK 01
Anbperuppl. Anbaerusibl U KeToHbl (popmasnbiervj, aieTanbJeru]], aleToH): CTpoeHUe, (usnyeckue u OK 02
KapboHOBbIe KUC/IOTHI. |XMMHUYeCKHe CBOWCTBA (peakLUWd OKWC/IEeHUSI U BOCCTAaHOBJIEHHUsl, KaueCTBeHHbIe DeaKLWH), OK 04
CnoyxHbie 3¢upbI MO/TyYeHue U NpUMeHeHue.

OZIHOOCHOBHBIe TIpeZiesibHble KapOOHOBbIE KUC/IOThl (MypaBbHMHasi W YKCyCHasi KHCJIOTHI):

cTpoeHue, GU3NYECKWe W XWMHUYeCKHe CBOMCTBa (0OlMe CBOWCTBA KHC/IOT, peakKus

3TepurKalyy), MoayyeHWe W TipuMeHeHHe. CTeapyvHOBasi M OJIeMHOBasi KUC/IOTHI Kak

TIPe/JICTaBUTE/M BBICIIMX KapOOHOBBIX KUC/IOT. Mbla KaK COIM BBICIIUX KAapOOHOBBIX KUCTIOT,

VX MOloLLlee [leliCTBHe.

CnoxxHble 3(pUpbl KakK POU3BO/JHBIE KAPOOHOBBIX KUC/IOT. ['MIp0on3 C/I0XKHBIX 3¢UpoB. XKUpHI.

I'mpponus >xupos. [IpumeHeHue xupoB. bronornueckas posb )KHPOB
Tema 5.3. CopepxaHue yueOHOro MaTepuasia OK 01
YrneBobl YrneBogpl: COCTaB, KaacCU(UKaLYs yryieBoJOB (MOHO-, [W- M mojucaxapujbl). [roko3a — OK 02

MPOCTeMIINIT MOHOCaxapuj: 0COOEHHOCTH CTPOEHHs MOJIEKYIbl, (pr3ndyecKre M XUMHUUYEeCKHe OK 04

CBOMCTBA TI/IOKO3bl (B3aumogercTBue c rugpokcugoM Meau (II), okucrneHne aMMyayHbIM

pactBopoMm okcuza cepebpa (I), BoccTaHoBieHWe, OpoXKeHHe TJIFOKO3bI), HaXOXK/eHUe B

npypo/ie, TIpUMEeHeHHWe TJIFOKO3bl, OHOIoTHUecKasi pojib B JKU3HEZEATEeSHbHOCTH OpraHW3Ma

yesioBeka. PorocuHTe3. PPyKTO3a KaK U30Mep IJIFOKO3bL.

Caxapo3a — mpeJCcTaBUTeNb AMCAXapu0B, TMAPOIN3 Caxapo3bl, HaXOX[eHWe B TpUpoJe U

TIpUMEHEeHHe.

[Tonvcaxapupl: Kpaxman M Le/lt0/103a Kak NMpUpoJHble Tosumepbl. CTpoeHre Kpaxmana U

L[e//IF0JI03bl, (pU3KMUYecKue W XHWMUYecKue CBOMCTBA Kpaxmana (THApOiu3, KaueCcTBeHHas

peakLysi C UOJJ0M)
Tema 5.4. Copepxanue yue0HOro MaTepuasia OK 01
DU3UKO-XUMHUUECKUe ITpakTHyecKue 3aHATHUA OK 02
CBOICTBa OK 04

KHCJIOPO/I0COAEPIKAIIX
OpraHu4yecKux

IMpaktnueckass pabora Ne8. «HoMmeHKaTypa KHC/IOPOJOCO/EPKAIUX  OpPraHUUYeCKUX
COeIMHEHUI.
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coeIMHeHUM

TpuBHanbHasi ¥ MeXIyHapoJHass HOMEHK/IaTypa, XUMHUeCKUe CBOWCTBA, CIIOCOOBI MOJTyYeHHst
cipToB U (heHOooB, KapOOHOBBIX KHUCIOT U 3(HPOB, anbAernjoB W KeToHOB. CocTaBiieHue
CXeM peakLiii (B TOM YMCJIe T10 Npe//Io’KeHHBbIM LielloYKaM MpeBpallleHuH), XapaKTepU3yoLUX
XMMHYeCKHe CBOKWCTBA KMC/IOPOJ0CO/ieprKalliiX OpraHWYeCcKUX coelMHeHNH

IMpaktuueckast pabora Ne9. «XuMuyeckue U ¢u3MUecKre CBOMCTBA KHCJIOPOJO0CO/eprKallux
OpraHUYeCcKHX COeJIMHEHUs».

[TpoBeseHue, Hab/OZieHWe U OMKUCAaHWE [eMOHCTPALMOHHBIX OIbITOB: TOpPeHHe CITUPTOB,
KaueCTBeHHbIe peaklMd OJHOATOMHBIX CIUPTOB (OKUC/IeHHe 3TaHona okcuaom meau (I1)),
MHOT0aTOMHBIX CIIMPTOB (B3aUMO/IeHCTBUE IHULieprHa C ruipokcuioM meau (11)), anbaernios
(okuceHWe amMMHMauHBIM pacTBOpoM okcuza cepebpa(l) w rugpokcugom wmemu  (ID),
B3aUMO/IEMCTBHE KpaxMasa C M0JJ0OM), U3yueHre CBOKWCTB PacTBOpPa YKCYCHOW KUC/IOThI

Paspien 6. A3oTcoepixalye opraHiyecKye coe{MiHeHHUsI 4
Tema 6.1. Copep)xaHue y4e0HOr0 MaTepuasia 4 OK 01
AMUHBIL. AMVHBI: METU/IAMUH — MPOCTEUILINI MpeCTaBUTe/b aMUHOB: COCTaB, XMMUUECKOe CTPOEeHHe, OK 02
AMWHOKHUC/IOTBI. ¢dusnyeckre U XMMUUYECKHe CBOMCTBA, Hax0X/eHue B IIPUPO/e. OK 04
Benku AMVHOKUCIOTEl Kak aM(oTepHble OpraHhyeckue coefuHeHUs. Dusnueckrue U XUMHUYECKUe

CBOMCTBA aMMHOKHUC/IOT (Ha MpuUMepe TI/MLMHA). buosormyeckoe 3HaueHHWe aMWHOKHCIIOT. 2

Ilerrruppl.

benku Kak mpupozHble MoysuMephl. [lepBrUUHas, BTOPUUYHAsE U TPETHYHAs CTPYKTypa OesKoB.

XuMHUecKre CBOMCTBA Oe/IKOB: TH/IPOJIN3, JeHaTypalysl, KaueCTBeHHbIe peaKIMK Ha Oesiku

ITpakTHyecKue 3aHATHA

IMpaktuueckast pabota Nel0. «CBo#CTBa a30TOCO/EP>KALLMX OPraHUUeCKUX COeJMHEeHU».

®dusnueckue ¥ XHMHUUECKHEe CBOWCTBA AaMHWHOB (peakudd C KUCIOTaMU W TOpeHus)) U 2

aMMHOKHUCJIOT (Ha rpuMepe TJuLMHA). HabsrozieHre v ornrcaHue eMOHCTPALIMOHHBIX OTMbITOB:

JleHaTypalysi 0e/IKOB TIPH HarpeBaHWH, 1[BETHbIE PeaKIiy OeTKOB
Paspenn 7. BbiCOKOMOJIeKy/IIpHbIE COeUHEeHUsA 2
Tema 7.1. Cojep>xanue yueOHOro MaTepuasia 2 OK 01
[1y1acTMacchl. ITIpakTHYecKue 3aHATHA 2 OK 02
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Kayuyku. BosokHa ITpaktrueckass pabora Nell. «CwuHTe3, aHamM3 U KIaCCUPHUKAIUS BBICOKOMOJIEKYISPHBIX OK 04
COeJIHeHUI» [IK5.4
OcHOBHbIE TIOHSITUSI XMMHUU BBICOKOMOJIEKY/ISIDHBIX ~COeJMHEHHI: MOHOMEp, TOUMep, IIK 5.5
CTPYKTYpPHOE 3BEeHO, CTelleHb II0/IMMepu3aliiy, CpefHsas MOJjeKy/spHas macca. OCHOBHbIe
MeTO/Ibl CHHTEe3a BEICOKOMOJIEKY/ISIPHBIX COeIMHEeHUMN — M0JIMMepU3aLus U MOJIMKOH/eHCaLYs.

OsHakomsieHHe C oOpa3ljaMy MPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, TIJIACTMAcC, KayuyKOB:
T71aCTMAacChl (TIOUATUIIEH, TIOJIMIIPOIIW/IEH, TOUBUHWIX/IOPW/, TIOUCTUPOJI); HAaTypa/bHbIM U
CUHTeTHYeCKHue Kayuyku (OyTaZivieHOBBIN, XJIODOTIPEHOBBI M HW3OMPEHOBBIN); BOJIOKHA

(HaTypanbHble (XJIOTIOK, IIePCTh, IE/K), MCKYCCTBeHHble (alleTaTHOe BOJIOKHO, BHCKO03a),
CUHTeTUYeCKHe (KaripoH U JIaBCaH)

KonTposibHasi pa6ota

3 CTpyKTypa 1 CBOKCTBA OPraHUYeCcKUX BelecTs (Mo paszgenam 3-7) 2
IIpodeccnonanbiO o yrypoBanHoe copepikanue (CopepiKaHue MPUK/IAZHOTO MOXY/Is)
Pa3pen 8. Xumus B ObITY M MPOU3BOCTBEHHOM IeSITE/ILHOCTH Ye/I0BEKa 6 OK 01
Tema 8.1. Cojiep)xaHue yue0HOro MaTepuasia 6 OK 02
XuMHUueckKue [TpaBUIa 3KO/IOTUYECKU 1]e/1eC000pa3HOro TOBeJieHUs1 B ObITY W TPYJOBOM [eSTeTbHOCTH B OK 04
TeXHOJIOTUU Lle/IIX COXpaHeHWsI CBOero 37I0pOBbs U OKpyKatollleli TIPUPOJHOM Cpejibl, OIaCHOCTb OK 07
B TOBCEIHEBHOM | BO3ZEMCTBUSI HA JKMBbIe OpraHvM3Mbl OpPraHUYeCKUX BeIeCTB OT[e/JbHbIX K/1aCCOB IIK 5.4
U TipodeccruoHa/ibHOM| (YT/1IeBOAOPOAbI, CIUPTHI, (heHOJbl, XJIOPOPraHWUuUeCcKue TMPOM3BO/IHbIe, a/blerufibl U Ap.), IK 5.5
JiesiTe/IbHOCTH YesioBeKa | IoKa3aTe/ib IpefleJIbHO JOIYCTUMOW KOHL[eHTpaLMy U ero UCI0J/Ib30BaHue.

Ponmb xumum B obecrieueHWH SKOJIOTUUECKOM, SHEpreTHMUeCKOW W TUIeBOM 0e30I1MacHOCTH, 2

pPa3BUTHMU  Me[UWLMHBbI, CO3/[aHUM HOBBIX MarepuajsioB (B 3aBUCUMOCTHM OT BHJA
rpodecCMOHa/NIbHONM  J1esiTeTbHOCTU), HOBBIX WCTOYHMKOB SHepPru (ajbTepHaTUBHbIE
WCTOYHUKA 3Hepruu). [loHsATHE O HAyuyHbIX MeTO/ax I103HAHUSl BeIeCTB U XUMUUEeCKUX

peakiuii. IlpeacraBneHyss 00 OOIMX HAyYHBIX TPHHIUIAX TMPOMBIIIIEHHOTO TOTYUYeHHs
BaKHEHIITNX

BellleCcTB (Ha rpuMepax MPOU3BO/CTBA aMMUaKa, CEPHOM KUC/IOThl, METaHOJIa).




XUMHUsT W 370pOBbe uUe/ioBeKa: MpaBuia 0e30MacHOTO HWCIO/b30BaHUS JIeKapCTBEHHBIX
TIperapaToB, OBITOBOM XMMHH B ITOBCEAHEBHOM YKM3HH

HpaKaneCKne 3dHATHUA

IMpaktuueckast pabora Nel2. «[IpuMeHeHWe XUMHUECKUX BeILeCTB W TEXHOJIOTHH C y4eToM
Oyay1eii mpodeccroHaMbHOMN /eI TeTbHOCTHY.

Pemienne keiic-3a7au 1Mo TeMaM: TMHIIeBble TPOJYKThbl, OCHOBbI pPalMOHA/TbHOTO TMUTAaHUS,
Ba)KHEMILIMe CTpPOWTe/bHble W KOHCTPYKLMOHHbIe MaTepuasbl, CelbCKOXO03WCTBEHHOE
MPOU3BO/CTBO, KPAaCcKW, CTEK/IO, KepaMMKa, MaTepuasbl [/ 37eKTPOHUKM, HaHOMaTepUasbl,
TeKCTU/IbHBbIE BOJIOKHA, WCTOYHUKUA SHEPTryH, OpraHndyecKWe W MHHepaibHble yJ00peHws,
JleKapCTBeHHbIe U KOCMeTHUeCKHe TperiapaThl, ObITOBasi XMMUs1, MaTepHasibl U3 UCKYCCTBEHHBIX
Y CUHTeTUYeCKUX BOJIOKOH.

3auqura: IlpexcraBneHue pe3y/nbTaTOB pellleHHsl Keic-337ady B (Qopme MUHU-[OK/Iaja
(ZomyckaeTcsi MCMO/Ib30BaHUe rpaduuyecKrx U Mpe3eHTalMOHHbIX MaTepuasioB)

ITpome)xyTouHasi aTTecTanus no JuciuiuimHe (quddepeHIIMPOBaHHbIN 3aUeT)

Bcero

72
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3. YCJI1I0BUSA PEAJIN3AIINN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJ/IBHOU INCHUIIIMHbI

3.1. TpeGoBaHusiT K MHMHUMA/JIbHOMY MaTepHa/IbHO-TeXHHUECKOMY
obecrieueHHIO

[y peanv3aliiy TTPOrpaMMbl AUCIUTIIMHBI TO/DKHBI OBITH TTPeAyCMOTPEHBI
C/lefyroliye crielidaabHble MoMellleHys: YueOHbIi KaOuHeT XUMUM W/UIU yuebHOM
XUMUUeCKOM 1abopaTopuu.

OddeKTUBHOCTL TipernojaBaHusi  o0IjeoOpa3oBaTelbHOW — AUCLIUTUIAHEI
«XUMUSI» 3aBUCHT OT HaJMUUsi COOTBETCTBYIOILIETO MaTepHa/IbHO-TEXHUUECKOTO
OCHaIIeHusi. OT0 00BSICHSIETCS 0COOEHHOCTSIMU AUCLIMIIIMHBI, B TIEPBYIO OUepe/b,
e€é SKCIIePUMEHTA/IbHbIM XapaKTepOM, IITUPOKUM CIEKTPOM TIPUMEHEeHHs U
MPAaKTUYeCKOW  3HAUMMOCTBIO.  PekoMeHZyemMoe  MaTepUaJbHO-TeXHUUECKOoe
obecrieueHre KabuHeTa XUMHUM W XUMHUYeCKOW JiabopaTopuM BK/IIOUAeT:
CrelMau3upoBaHHyl0 Mebeb Y CUCTeMbl XPAaHEHUs, TeXHUUeCKue W
3/IEKTPOHHbIE Cpe/icTBa OO0yueHUs, JeMOHCTpALMOHHble Yy4yeOHO-HarsiJHbIe
nmocoOus, [JIeMOHCTpAI[MOHHOe o00opyZoBaHWe U MpUOOpbI, TabopaTopHO-
TeXHOJIOTHUeCcKoe 000py/oBaHUe, 1ab0paTOPHYI0 XWMHUUECKYIO TIOCYyly, MOJeu
(oObemMHBIE UM TUIOCKWE), HaTypalbHble OOBEKTHI (KOJIIEKLUHA, XUMHUUeCKHe
peakTHBbI), 000pyI0BaHMe J1TabOPaHTCKOM.

3.2. ln¢opmariuoHHOe ofecrieyeHne peaTn3alii MPOrpaMMbl

OcCHOBHbBIE HCTOUHUKH:

1) Pymsutuc T'.E., ®enpaman ®P.I'. Xumus. Yuebnuk gns CIIO. — M.:
IIpocsemenue, 2025. — 352 c.

Jlono/IHUTe/IbHAA TUTepaTypa:

1) Epemun B. B., Ky3sMmenko H. E., JTlyaun B. B. Xumus. 9 knacc. YueOHUK.
— M.: Ipoda, 2019. — 288 c.

2) Epemut B. B., Ky3emenko H. E., Jlynun B. B. Xumus. 10 kmacc. YueOHUK.
— M.: Ipoda, 2020. — 352 c.

3) Epemun B. B., Ky3bmenko H. E., JTlynun B. B. Xumus. 11 knacc. YueGHUK.
— M.: Ipoda, 2020. — 368 c.
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IlepeueHsb pecypcoB HH()OPMAIMOHHO - TeJIEKOMMYHUKAI[MOHHON Cpe/ibl
«IHTEepHET»

1. Periodic Table of Elements. WebElements

Beb-caiiT mpesocTaBiasieT OOIMIMPHYIO WHGOPMALMIO O KaXkKZOM 3JIeMeHTe
Tab/uipl MeHienieeBa. MOXKHO HaWTH JaHHBIe O (PU3UKO-XUMHUUYECKHUX CBOMCTBAX,
HCTOPUSIX OTKPBITHS U TIPUMEHeHUsI 37IeMEeHTOB.
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4. KOHTPO/JIb N OINEHKA PE3Y/IbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJ/IbHOU ANCIIAIL/IMHbI

KoHTpo/ib U oOIleHKa pe3y/abTaTOB OCBOeHUs o001jeobpa3oBaTe/bHOM
JUCLIATITMHBI PaCKPBIBAOTCS Uepe3 AUCIUIUIMHAPHBIE Pe3y/IbTaThl, HallpaB/eHHbIe
Ha (opMupoBaHWe OOIMMX U TMPOo(deCcCHOHATbHBIX KOMITETEHIUH 10 pa3jenaM
Y TeMaM Cojiep>KaHust yueOGHOr0 MaTepuara.

Oo6uias/mpogeccuoHa/IbHAsA THI OLeHOYHBbIX
KOMIIeTeHI{ M Paspen/Tema MepONpUATHH
OK 01. Beibupars crioco0b! perieHust Tema 1.1-1.7
3a/1au po(eCCUOHAILHOM AesiTe/IbHOCTH Tema 2.1, 2.2
TIPUMEHUTE/IBHO K pa3/IMyHbIM KoHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBaHue
Tema 5.1-5.4 YcTHbIM oripoc
Tema 6.1 Penrenne pacuéTHbIX 3a/1a4
Tema 7.1 Habmogenue 3a xoom
Tema 8.1 BBITIOJTHEHUS] IPAKTHUKO-
OK 02. Mcnonb30BaTh COBpeMeHHbIe Tema 1.2, 1.4, OPHEHTHMPOBAHHBIX 3a/aHIH
CpeJiCTBa IOMCKa, aHa/In3a u 1.6, 1.7 TIpe/cTaBierye
HHTepIipeTaluu uHopMaLuu, U Tema 2.1, 2.2 PE3y/IbTATOB
“H(OpMaLMOHHbIE TEXHOIOTHH [1JIs1 Tema 4.1, 4.2 TpaKTHHUECKHX 1
BBITIO/THEHUST 33/]a4 NPOo(deCCUOHATbHOM Tema 5.2-5.4 N1a6opaTopHLIX paGoT
[IeATENTbHOCTH Tema 6.1 IIpoBeeHve XUMHUUECKOTO
Tema 7.1 5KCTiepuMeHTa
Tema 8.1 BrironHenve
OK 04. Tema 1.7 KOHTPO/IEHBIX
O heKTUBHO B3aMMOIeHCTBOBATh U Tema 2.1, 2.2 pabor mo
paboTaTh B KO/JIEKTHBE U KOMaH/le Tema 4.1, 4.2 [C))a3,qenaM FACHMITE
Tema 5.2-5.4 LieHKa CaMOCTOATe/IbHO
Tema 6.1 BBITIO/THEHHBIX 3aJjaHul
Tema 7.1 3alyra pelieHus Kenc-
Tema 8.1 3ajau (c yuetom Oyayieit
OK 07. CopeiicTBOBaTh COXpaHEHHIO Tema 1.7 TPOGECCHOHALHOR
OKpY’Karolllei cpefibl, Tema 5.1 AeSATe/LHOCTH) .
pecypcocOepeXxeHHo, IpUMeHsTh 3HaHus | Tema 8.1 Brmoerye 3ajaHun
00 M3MeHeHUH K/IMMaTa, TIPUHIUITBI TIPOMEKYTOTHOM
Oepe>K/TUBOT0 MPOU3BO/ICTBA, 3 (HEKTUBHO arTecraqu
JIeiICTBOBATh B Upe3BbIUaHbIX CUTYaLUsIX
IIK 5.4. CocTaB/iITh OTUET I10 Tema 1.1-1.7
BBITIOJITHEHHOMY 3a/laHHI0, Y4aCTBOBaTb BO | Tema 2.1
BHE/IDEHUM Pe3yJIbTaToOB Pa3paboTokK. Tema 4.1.
Tema 7.1
Tema 8.1
[IK 5.5. [IpoBOgUTE 3KCIIEpUMEHTHI 10 Tema 1.1-1.7
3a[JaHHOW MeTO/IMKe, BBIMOHATh aHaIu3 Tema 2.1
pe3y/bTaToB. Tema 4.1.
Tema 7.1
Tema 8.1
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IMPUIOXEHUE

KasieHapHo - TeMaTHYeCKOe IJIAHMPOBaHue padoueii mporpaMMsbl 00111e00pa3oBaTe/IbHON JUCHUILUIHHBI « XuMus». ba3oBeiii ypoBeHb. O0BéM

yaca 72.

Ko/smuecTBo uacos

Ne
/ Ha3sBaHmue pa3jie/ioB, TeM ﬂ:T Beer TeOPET:I'-IECKﬂ HpaKTI/Il:TI/lquKH J'Iaﬁope:ropm,l KOHTpeOJIbeI ®opMbI KOHTPOJIS
I 0 3aHATHUA 3aHATHUA 3aHATHUA paﬁOTbI
1 Paspen 1. Teopernueckue 17 3 6 9 1
OCHOBBI XMMHH
Tema 1.1. OcHOBHBIE TecTrpoBaHue Y CTHBIA OMPOC
2 XUMUYeCKHe TTOHATUS U 7 1 1 ) } Pelienvie pacuéTHbIX 3a7a4
3aKOHBI, CTPOEHHE aTOMOB Habmrogenue 3a xoom
XUMUYECKUX 3JIeMEeHTOB BbITTO/THEHUS
Tema 1.2. [Tepuoguueckuii NIPAaKTUKOOPUEHTHUPOBAHHbBIX
3akoH U [lepuoauueckas 3aianuii [IpecraBiieHye
CUCTeMa XUMHUYEeCKHUX pe3y/bTaTOB MPAaKTUUECKUX U
3 snemeHToB /[]. U. 2 - 2 - - J1ab0paToOpHBIX paboT
MeHeneeBa, ux CBA3b C [IpoBeseHne XuMHUUeCKOro
COBPEMEHHOU 3KCIlepyMeHTa BoironHenue
TeopHveur CTPOeHUs1 aTOMOB KOHTPOJIbHBIX PabOT 110 pa3zenam
Tema 1.3. CtpoeHue aucuuriMHbl OLieHKa
4 BellleCcTBa U MpUpoja ? 1 1 ) ) CamMOCTOATE/IbHO BBINO/HEHHbIX
XUMUUECKON  CBSI3U. 3a/laHyi 3aluTa pereHus
MHoroobpa3ue BellecTB Kelic3azau (c yuetom Oyyiieit
Tema 1.4. Knaccudukarius, npocecCcoOHaTbHOM
6 Y HOMEeHKJIaTypa 7 1 1 i ) ,qesITeJIbHUOCTI/I) BbmonHerIe
HeopraHnyecKux 3a/laHUl POMEKYTOYHOU
BellleCTB aTTecTaLyu
7 Tema 1.5. Turmel 2 2 ) ) )

XUMHWUYECKNX peaKL[I/Iﬁ




Tema 1.6. CKopocCThb
XUMHUYECKUX peakLUi.
XUMHUYECKOe paBHOBeCHE

Tema 1.7. PacTBOpEI,
Teopusi
371eKTPOJIUTUYECKOM
JIMCCOLIMALIY U UOHHBIN
obmeH

10

KonTponbHast pabota 1

11

Paszpen 2.
Heoprannueckasi Xumust

13

12

Tema 2.1. dusuko-
XHUMUUYEeCKUe CBOMCTBA
HeopraHWYeCcKux BelleCTB

10

13

Tema 2.2.
Nupentrdukarys
HepraHu4yecKux

14

KonTtposnrHast pabora 2

15

Pa3pgen 3. Teopernueckue
OCHOBBI OpPraHUYecKou
XUMHHU

16

Tema 3.1. Knaccugukanus,
CTpOeHMe U HOMEeHK/1aTypa
OpraHWYecKUX BelecTB

17

Pa3pen 4. YrieBopopoab!

10

18

Tema 4.1. YrneBomopojsl 1
WX TPUPOJIHbIE UCTOUHUKHU

19

Tema 4.2. du3uko-
XHUMUUYeCKUe CBOMCTBA
yIJ1IeBOIOPOZIOB

20

Pa3pen 5.
Kuciopoaocoaepxamme

14




OpraHuyeckKue
coeJUHeHHUs

21

Tema 5.1. CriupThl. @eHoN

22

Tema 5.2. Anbaerusibl.
KapOOoHOBBIE KHUCJIOTHI.
CrioxxHble 3(hUpbI

23

Tema 5.3. YreBozpl

24

Tema 5.4. ®usuko-
XUMHUECKHe CBOMCTBA
KUCJIOPOJ0CO/IeprKalliiX
OpraHUYeCcKUX COoeIMHeHUN

25

Pazpen 6.
A3oTcopepxaiue
opraHuueckKue
CcoeJMHEeHUA
Copepxanue yueOHOro
MaTepHuasa

26

Tema 6.1. AMUHBL
AMHHOKUC/IO0TEL. benku

27

Pazpen 7.
BbicokoMmoieKky/1ipHbIe
CcoeJMHEeHUs

28

Tema 7.1. IlnacTMaccsl.
Kayuyku. BonokHa

29

KonTtposnrHast pabora 3

30

Paszpgen 8. Xumus B ObITY
U TIPOU3BO/ICTBEHHOM
AesiTe/IbHOCTH Ye/I0BeKa

31

Tema 8.1. Xumuueckue
TeXHOJIOTUH
B TOBCeJHEBHOM U
rpodeccroHaTbHOU




AedaTe/IbHOCTH Ye/I0BEKd

32

IIpomexxyTouHas
arrecranus no
AUCLUIIVHE
(ZuddepeHIPOBaHHBIN
3ayer)

Bcero
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