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1.001mas xapakTepucTHKa MPUMEPHOH pabouell MPOrpaMmebI
00111e00pa30BaTeIbHON AUCIUIVIMHBI « XUMHA»
1.1 MecTo AMCHUTI/IUHBI

«Ob1eobpa3oBaTesibHasi  JUCLMIUIMHA «XUMUsD»  SIBJIIETCST  00s13aTeIbHOM  YaCThIO
ob1rieo6pa3oBarebLHOTO IMK/Ia 06pa3oBaTe/ibHOM rporpaMMsbl B cooTBeTcTBUM ¢ PT'OC CITO 110
cneranbHOCTH 20.02.04 «TTo)kapHast 6e301MacHOCTb».

1.2 Ilei1 1 Ny1aHMpPYyeMBI pe3y/IbTaThbl 0CBOCHHUSA AUCIUILIMHDI:
1.2.1 Ilesiu AMCLUIUIMHBI

Henn: ¢dbopmupoBaHue y o0yyJaroImxcs XUMUYECKON COCTaBJISAIOLLEN
€CTeCTBeHHOHAYYHOM KapTHUHbI MUpa KakK OCHOBBI TIPUHATHSI peIleHHud B JKU3HEHHBIX U
MPOM3BO/ICTBEHHBIX CUTYALUsIX, OTBETCTBEHHOI'O MIOBe/leHNs B IPUPO/IHON cpeJie.

3agaumn:

. (dopmHupoBaHUe MOHUMaHKe 3aKOHOMEPHOCTel TPOTeKaHWsl XUMHUUeCKHX TIPOLIeCCOB U
sIBJIeHUA B OKpyKatollleld cpefie, 11eJIOCTHOM Hay4yHOM KapTHHbI MHpPa, B3aMMOCBSI3U U
B3aMMO3aBUCUMOCTH €CTeCTBEHHBIX HayK;

. pa3BUTHe yMeHMs IPOBOJUTH pacueTbl [0 XUMUUECKUM (hopMysiaM U ypaBHEHUSIM
XUMAYEeCKUX peakLWld, TJIlaHUpOBaTb W HWHTEpPNPeTUPOBATh pe3y/bTaThl XUMHUECKUX
9KCIePUMEHTOB;

. ¢dopMHpOBaHHWe  HABLIKOB  TIPOBe/leHUS]  XUMWYEeCKUX  JKCIepUMeHTabHbIX
HCCIIeJOBaHUM C COO/TFOIeHreM TIpaBuJT 6€301macHOro 0OparleHus C BelljeCTBaMU U 1abopaTOPHBIM
obopy/j0BaHuEM;

. OBJIdJIeHWe yYMEHUSIMH aHa/IM3UpOBaTh, OL|eHUBATh, MPOBEPSATh Ha [JOCTOBEPHOCTh U
060611aTh H(HOPMAI|IO XUMHUUECKOT0 XapaKTepa U3 pa3/IMYHbIX UCTOUHHKOB,

. ¢dopmMHpOBaHHMe yMeHHsI TIPOTHO3UPOBATh TIOC/E/ICTBUSI CBOEM [leATeNIbHOCTH U
XUMHAYeCKUX MPUPO/IHBIX, OBITOBBIX Y MPOU3BO/CTBEHHBIX MPOL{ECCOB;

. ¢dopmMHpOBaHMe TIOHUMaHHWe 3HAUMMOCTH [JJOCTH)KEHHN XUMWUeCKOW HayKu U
TeXHOJIOTUM [I/Is1 Pa3BUTHSI COLIMATbHOM U MPOM3BO/ICTBEHHOM cdep.



1.2.2 TInaHupyemble pe3y/IbTaTbl 0CBOEHHUsI 00pa3oBaTe/IbHOM JUCHUILTHHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kop, u | IInaHupyemsble pe3y/ibTaTbl 0CBOCHHUA AUCLUIIIMHBI

HalMeHOBaHUe

¢hopMupyembIx Oo6mue JucuuniMHapHbIe

KOMIIeTeHIMI

OK 01. Bribuparts | B yacTh TPyA0BOro BOCIUTAHUS: - B/aJileTh CUCTeMOM XUMMUeCKHUX 3HaHWM, KOTOpas BKJIIOUaeT:

crnocoObl  pelleHMst | - TOTOBHOCTb K TpyJy, OCO3HaHWe LIeHHOCTH MacTepCTBa, | OCHOBOIIOJArarolje TOHATHS (XMMHUECKUH 3/1eMeHT, aToM,

3a71au TpyJomobue; 3/IeKTPOHHast 000/I0UKa atoma, S-, p-, d-371eKTpOHHBIe OpOuTamM

nipodecCUOHATBHOM - TOTOBHOCTb K aKTUBHOMW [JeSTe/IbHOCTU TeXHOJIOTMYeCKOM U | aTOMOB, VIOH, MoJeKy/a, Ba/IEHTHOCTb,

JlesITelIbHOCTH COLMa/IbHOM HampaB/IeHHOCTH, CIIOCOOHOCTb MHUIMUPOBATh, | 37€KTPOOTPULIATENIBHOCTh, CTEMeHb OKUC/IeHUS, XUMHUecKas

MIPUMEHUTETEHO K | TUIaHUPOBaTb WM  CAMOCTOSITE/IbHO  BBINOJIHATB  TaKylo | CBs3b, MOJIb, MOJIIDHasi Macca, MOJISIpHbIN 00beM, yriepojHbIi

pa3/IMUHbIM [leTe/IbHOCTb; ckeseT, GYHKLMOHAaIbHasA TPyIIa, pajivKa, U30Mepusi, U30Mephl,

KOHTeKCTaM - WHTepeC K pasIW4yHbIM cdepaM MpodecCUOHATbHOM | TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YTIJIEBOJOPO/bI, KUC/IOPOA- U
JlesITeNIbHOCTH, a30TCOZiepJKalljie  COeAMHEeHHsi, OMOJIOTUUeCKH  aKTHBHBIE
OBnapeHue yYHHBepCa/IbHbIMU yueOHBIMH | BemlecTBa (YIJIeBOZbI, JKHUPBI, 0OeKu), MOHOMep, TIOJIMMeD,
N03HaBaTe/IbHBIMHU JefiCTBUSIMH: CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKY/ISIDHbIE  COeJUHEeHUs,
a) 6a3oBbIe JIOTHUYECKHe AeHCTBHA: KPUCTA/UIMUeCKasi —pelleTKa, THIbl XMMHUUECKHX peakLuil

- caMmocCTosATe/NIbHO (OpMYy/MpPOBaTh M aKTya/lM3MPOBAaTh
npobieMy, pacCMaTpUBAaTh ee BCECTOPOHHE;

- yCTaHAB/IMBATh CYIIeCTBeHHbINM NPU3HAK WIK OCHOBAHUS IS
CpaBHeHWs], KjaccuduKauu u 000011eHus;

- OmpeJensaTh LIeU [esTeJbHOCTH, 3a/laBaTh TlapaMeTpbl U
KPUTEPUH UX JOCTIKEHHUS;

- BbIBIATH  3aKOHOMEDHOCTH U
paccMaTpUBaeMbIX SIBIEHUSIX;

MpOTUBOpeUusi B

- BHOCUTb KOPDEKTHBBI B [IeAATeJIbHOCTb, OLIeHUBaTh
COOTBETCTBUE  pe3y/JbTaTOB LieasiM, OLIeHUBaTb  PUCKHU
TOC/Ie/ICTBUM [leTe/IbHOCTH;

- pasBUBaTh KpeaTWBHOE MbIILJIEHWE TIpU  pelLleHUH

>KU3HEHHBIX TTpo0/IeM
0) 0a3oBBIe HCC/IeJOBaTe/ILCKHE JeHCTBHUS:
- B/aieTb HaBblKAMU  YueOHO-HCC/IeOBATEe/IbCKOW U

(OKHMC/IMTE/TbHO-BOCCTaHOBUTE/IbHBIE, 3K30- U SH0TEPMUYECKUe,
peakLyd MOHHOTO 0OMeHa), pacTBOP, 3JIeKTPOJIUTHI,
HE3JIeKTPOJIUTEI,  3/IeKTPOIUTUYeCKast Jycconyanys,
OKMCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOW peakiuy,
XMMHUYECKOe paBHOBeCHe), TeOpuM U 3aKOHbl (Teopus
XAMWUYECKOr0  CTPOEHMsI OpraHuyeckux  BelgectsB A.M.
bytnepoBa,  Teopusi  3/IeKTPOJMTUUECKOM  AUCCOLMALINH,
riepuoauueckuii 3akoH [I.M. MeHzeseeBa, 3aKOH COXpaHEHUs
Maccel), 3aKOHOMEpPHOCTH, CHMBOJIMUECKHWM S3bIK XHWMHUH,
dakTosiornueckre CBeJileHHUsi 0 CBOMCTBaX, COCTaBe, MOJIyYeHUH U
0e30MacHOM UCII0/Tb30BAaHUM BAKHEHIINX HEOPraHW4YeCKUX W
OpraHUuYecKHX BeILeCTB B ObITY U NMPAKTUUECKOW [esiTe/TbHOCTH
yesioBeKa;
- yMeTb BBIAB/ATb XapaKTepHble NPU3HAKU M B3aMMOCBS3b
V3yUYeHHbIX TOHSTUI, MPUMEHSTb COOTBETCTBYIOLME TIOHSTHS




TIPOEKTHOM /IesiTe/TIbHOCTH, HaBbIKaMU pa3perieHus pobsiem;

- BBISIB/IITh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U v
aKTya/IM3UpoBaTh 3a/lauy, BbIABUraTh TMIIOTe3y ee pelleHus,
HaxOAuTb  apryMeHTbl  /JI1  [lOKa3aTe/JbCTBA  CBOUX
YTBep)KJeHWI, 3a/laBaTh MlapamMeTpbl U KDUTEPUU PeLleHMs;

- aHa/IM3UpOBaTh IIO/y4YeHHble B XOJe pelleHWs 3a/auu
pe3y/bTaThl, KPUTUYECKU OLIeHMBaTb WX [JOCTOBEPHOCTb,
NIPOTHO3UPOBATh U3MEHeHVe B HOBBIX YC/IOBUSX;

- YMeTb TepeHOCUTb 3HaHWs B [I03HABaTeJbHYI U
MPaKTHUeCKYI0 00/1aCTH KU3HeJesITeTbHOCTH;

- yMeTb WHTEerpyupoBaTh 3HaHWS W3 pPas3HbIX MpeJMeTHbIX
obsacTei;

- BBIBAraTb HOBbIe WY,
MO/ XO/bI U PelleHus;

- CIIocOOHOCTb WX WCIO/b30BaHMSl B TI03HABaTe/JbHON MU
COoLIMaIbHOW NPAKTHKe

rnpeajiaratbe OpPHUIMHAJ/IBHBIE

MpU OMWCAHUW CTPOEHHUS W CBOMCTB HEOPraHWYeCKux U
OpraHUYecKHMX BellecTB M UX T[peBpallleHul; BbISB/ISATh
B3aUMOCBSI3b ~ XMMHWUECKMX 3HAaHUM C  TIOHATUAMH U
rpe/iCTaB/AeHUSIMU JPYTUX eCTeCTBEHHOHAYYHbIX MPeJMETOB;

- YMeTb UCIO0/Ib30BaTh HAUMEHOBAHHUSI XUMUYECKHUX COeUHEeHUN
MeXX/1IyHapOJHOI'0 COI03a TEOPETUUeCKOM U MPUK/IaZHOW XUMUU U
TPUBHA/IbHbIE HA3BaHUS BA’KHEUILIMX BellleCTB (3TUJ/IEH, al[eTU/IEH,
I7IMLEepUH, (eHoJ, opManblerus, YKCycHasi KAC/IOTa, TJIULIYH,
yrapHbl ra3, yIJIeKUCIbIM ra3, aMMMaK, ralleHas W3BeCTb,
HeralleHasi W3BeCTb, MUThbEBasi COJA M [JPYTUX), COCTaBJISITh
dbopMyJibl HeOPraHUUYeCKUX U OPraHUUeCKHX BelllecTB, ypaBHEHUsI
XUMHUYEeCKUX peakiuil, OOBSICHITb WX CMBIC/; TIOATBEpPXKIATh
XapaKTepHbIe XUMUYECKHe CBOMCTBa Bell[eCTB
COOTBETCTBYIOLLIMMH 3KCIepUMEHTaMHU U 3alUCSIMU ypaBHEHUI
XUMHYECKUX peakLui;

- yMeTb YyCTaHaB/IWBAaTb [PUHAJJ/IEXHOCTb  WU3YUYEHHBIX
HEOPraHWYeCKUX W OpraHhuYeCcKUX BeLeCTB K Orpe/eeHHbIM
KJlaccaM Y TpyIiaM COeJUHEeHUI, XapaKTepu30BaTh UX COCTaB U
Ba)KHENIIMe CBOMCTBA; OMpeJessiTb BHUJbl XMUMUUECKUX CBS3er
(KoBasieHTHasi, WOHHasl, MeTasyinyecKasi, BOJODOJHAsi), THIIbI
KPUCTa/UIMUeCKHX  DelIeTOK  BelLecTB; K/IacCU(ULMPOBATh
XUMUUEeCKHe pPeakiny;

- chopMHUpOBaTh TpE/CTaBleHUS: O MaTepyuaJbHOM e/IMHCTBE
MHpa, 3aKOHOMEPHOCTSIX Y N103HaBaeMOCTH SIBJIeHUW MPUPOJbI; O
MeCTe M 3HaUeHUM XMMHU B CUCTEME eCTeCTBEHHBbIX HayK U ee
ponu B obecrieyeHWH yCTOMUMBOTO pa3BUTHSI UeslOBeUeCTBa: B
peltieHny TpobJieM 3KOJI0TMUecKoi, JHEPTeTUUECKOUW W MUITIeBOH
6e30macHOCTH, B Ppa3BUTUU MeJAULIMHBI, CO3[aHUM HOBBIX
MaTepHa/ioB, HOBBIX HMCTOUHHUKOB SHEPIHM, B 00ecreyeHuu
palMOHaNbHOTO  MPUPOJOIO/Nb30BaHUs, B  (OPMUPOBaHUHU
MHUPOBO33peHUs] W 00Ilell Ky/JbTyphl UelOBeKa, a TaKkke
9KO0JIOTMUecKr 000CHOBAHHOTO OTHOLLIEHUSI K CBOEMY 37I0POBBIO U
TIPUPOJHOU cpe/ie;




- BJ/IaJI€Th CUCTEMOM XUMHUECKHX 3H3HPII>1, KOTOpadA BKJ/IIOYAET:
OCHOBOIIOJIararomuye TI1OHATHA (,ELOHOJ'IHI/ITEJ'IBHO K CHucremMe

noHsATUH  0a30BOrO  ypOBHSI) - W30TOMbBI, OCHOBHOE W
BO30Y’)KJIeHHOe COCTOSIHHE aToMa, THOpuAM3alMs aTOMHBIX
opburtaneli, xumuueckasi cBsizb ("0 " u "", KpaTHbIe CBSI3U),

MoOJISIpHasi KOHLIeHTpaLusi, CTPYKTypHasi (opmysa, HU30Mepusi
(cTpykTypHasi, reomeTpuyeckasi (LIMC-TPAaHC-U30MepHsi), TUIIbI
XUMAYECKUX peaklui (roMO- W reTeporeHHble, oOpaThMbie U
HeoOpaTUMbIe), pacTBOPbl (MCTHUHHBIE, AMCIIEPCHBIE CUCTEMbI),
KDUCTA/JIOTHApaThl, CTeMeHb  JUCCOLMAL[UM,  3JIeKTPOJIU3,
KPEKUHT, PU(GOPMHHT); TEOpPUHM U 3aKOHBbI, 3aKOHOMEPHOCTH,
MHDOBO33peHUYeCKre 3HaHUS, Jie)kaljie B OCHOBe TMOHHWMaHUs
MPUUMHHOCTA UM CUCTEMHOCTH  XUMHYECKUX  SIBJIeHUH,
COBpeMeHHbIe Mpe/iCTaB/IeHus 0 CTPOEHUU BellleCTBa Ha aTOMHOM,
MOJIEKY/ISIPHOM ¥ Ha/IMOJIEKY/ISPHOM yYPOBHSIX; TIPe/ICTaB/IeHHs O
MeXaHW3MaxX XUMMWUeCKUX peakluii, TepMOoJuHaAMUUeCKUX U
KUHETHUYEeCKUX 3aKOHOMEPHOCTSIX UX MPOTEeKaHUs], 0 XUMHUUeCKOM
pPaBHOBECHH, JUCTIEPCHBIX CUCTeMaX, (PaKTO0rnyecKre CBeleHus
0 CBOWCTBAX, COCTaBe, MOTyYeHHUH U 6e3011aCHOM MCII0/Ib30BaHHUU
Ba)XHEUIIINX HEOPTaHUYeCKUX U OPraHUYeCKHX BelecTB B ObITy U
NPAKTUYECKOH JIeITe/IbHOCTU UejioBeKa; OOI[UX HayuHbIX
MPUHLIMIIAX ~ XUMUUECKOro  Tpou3BOJCTBAa (Ha  mpumepe
MPOM3BOJCTBA  CEPHOM  KHCJIOThI, aMMHMaKa, MeTaHOJIa,
niepepaboTky HeTH);

- YMeTb TIPOBOAUTH pacueThl MO0 XUMUYECKUM (opMynaM u
ypaBHEHUsSIM  XUMUUECKHUX peakluid C  UCI0Jb30BaHUEM
busnueckux BeJMUMH (Macchl, OObeMa Tra30B, KOJMUECTBA
Bell[eCTBA), XapaKTepU3yHLIMX BellecTBa C KOJWYECTBEHHOU
CTOPOHBI: pacyueThl IO HAXOXAEHUID XUMHUECKOU (OpMYJIbI
BeIlleCTBa; pacyeTbl Macchl (0ObeMa, KOIMuYecTBa BeIeCTBa)
TIPOAYKTa peakldd, ec/id OJIHO W3 WCXOAHBIX BEIeCTB JlaHO B
BUJle  pacTBOpa C  ONpe/leJieHHOM  MacCOBOM  Jlofei




PaCcTBOPEHHOTO BeITeCTBa WM JJaHO B U30bITKe (MMeeT MPUMecH);
pacueTbl MacCOBOW WM OOBEMHOM [OMM BBIXOAA TPOAYKTa
peakiM; pacyeThl TeruioBoro 3¢ddekra peakuyii, 00BHEMHBIX
OTHOILIEHWH T'a30B;

- yMeTb BBIB/IATH XapakTepHble IPHU3HAKM M B3aUMOCBS3b
V3yYeHHbIX TOHSATHM, MPUMEHSTh COOTBETCTBYIOIME TOHSATHUS
IIPU ONWCAHWU CTPOEHHSI U CBOUCTB HEOpPraHWYeCcKux U
OpPraHUYeCKHMX BellecTB MW MX T[peBpallleHul; BbISB/IATh
B3aMMOCBSA3b  XMMMYECKMX 3HAaHMM C  T[OHATHSMM U
Tipe/ICTaB/eHUsIMU IPYTUX TIPeJMeTOB /Jisi 6osiee 0CO3HAHHOTO
TIOHUMaHUsI ¥ 00bSICHEHHST CYI[HOCTA MaTepUalbHOTO eJUHCTBA
MHUDQ; MCIO/Ib30BaTh CHUCTEMHble XWMHYECKHe 3HaHus [AJis
OObsICHEHUs] ¥  TIPOTHO3UPOBAHUSI  SIBJIEHUM,  WMEIOIINX
eCTeCTBeHHOHAYUHYI0 PUPOAY;

- YMeTb WCII0/Ib30BaTh HAUMEHOBaHUSl XUMUYECKUX COeJMHeHUN
MeXX/1IyHapOJHOI'0 COI03a TeEOPETUUeCKOM U MPUK/IaZHOW XUMUU U
TPUBHA/IbHbIE Ha3BaHUS Bell[eCTB, OTHOCAIIMXCS K WU3Y4YeHHBIM
KjlacCaM OpraHWuYecKWX W HeOpraHUuecKhx COeJUHEeHU;
VICTI0JIb30BaTh XMMMUUECKYI0 CHMBOJIMKY [JJI1  COCTaBJIeHUs
¢bopMysn1  HeOpraHWUeCKHWX  BEIeCTB, MOJIEKY/SPHbIX U
CTPYKTYPHBIX (pa3BepHYTBIX, COKpAllleHHbIX U CKeJIeTHBIX)
¢bopMy/n OpraHMYecKMX BeILeCTB; COCTaB/IATb YpaBHEHUS
XUMUYECKMX  peakUMd U  packpblBaTb UX  CYLJHOCTB:
OKMCJ/IUTeTbHO-BOCCTAHOBUTE/IbHBIX ~ PeakLuil  M0CPe/iCTBOM
COCTaBJ/IEHUS 3JIEKTPOHHOTO OajlaHCa 3THUX PpeakKIWii; peakI|i
WOHHOrO OOMeHa TyTeM COCTaBjieHUss UWX TIOJIHBIX WU
COKpallleHHbIX MOHHBIX ypaBHEHWM; peakLul THJpO/u3a,

peakiuii KOMIT/IeKCOOOpa30BaHuUs (Ha ripumepe
TMJPOKCOKOMIUIEKCOB I[UHKA W aJFOMUHUS); TIOJATBEPXK/ATh
XapaKTepHbIe XUMHYeCcKue CBOMCTBa BeIL[eCTB

COOTBETCTBYIOIIIMMH SKCII€EPUMEHTAMH W 3alliCAMU ypaBHEHI/Iﬁ
XUMHUYECKHX peaKuHﬁ;
- YMeTb K]'IaCCI/I(bI/IL[I/IPOBaTB HeopraHndyeCkre W OpraHuyeckue




BeIl[eCTBa M XUMUYeCKHe Peaklid, CaMOCTOSITeJIbHO BLIOMPATh
OCHOBaHUSl U KpUTEpUM [/ KJaCCU(PUKALUU H3y4yaeMbIX
XVUMHUYeCKUX 00BEKTOB; XapaKTepH30BaTh COCTaB M BayKHEMUIIVe
CBOWCTBA BeILleCTB, MPUHA//IEXKALUX K ONpe/ie/IeHHbIM K/laccam 1
rpynnaMm  coefvHeHWM  (TIPOCThble  BeLeCTBa,  OKCH[PI,
TUJIPOKCHU/IbI, COJIM; YIJIEBOAODPOJbI, MPOCTbie 3(HWpbI, CIHPTHI,
(beHOsBI, anbAeruapl, KeTOHBI, KAPOOHOBBIE KHMC/IOTHI, C/IOXKHBIE
3¢UpHl, KUPHI, YTIeBOAbI, AMUHBI, AMHUHOKUCIOTHI, OenKu);
NIPUMEHATh 3HaHUS O COCTaBe M CBOMCTBax BeLeCTB [
SKCMepUMeHTalbHOW  TPOBEPKA  TUIOTe3  OTHOCUTEIBLHO
3aKOHOMEpPHOCTeM TIpPOTeKaHWs XUMHWUYeCKUX peakuud |
MIPOrHO3UPOBAaHUS BO3MOKHOCTEH UX OCYLeCTB/IEHHSI;

- yMeTb MOATBEP)KAAaTb Ha KOHKPETHBIX IIpUMepax XapakTep
3aBUCUMOCTH  peaKL[MOHHOW  CrocOOHOCTH  OpraHUYecKUx
COeIMHeHWM OT KPaTHOCTH Y TUIa KOBajileHTHOU cBsa3u ("TF "u""),
B3aUMHOI'0 BJ/IUSIHUSI aTOMOB W TPYINI aTOMOB B MOJeEKyJax; a
TaK)Ke OT OCOOEHHOCTel peany3aliy pa3/MUHBIX MeXaHH3MOB
MIpOTEeKaHHs peakLuii;

- yMeTb XapaKTepu30BaTh 3/IeKTPOHHOe CTpOeHHe aTOMOB (B
OCHOBHOM U BO30Y’>KZ€HHOM COCTOSIHUM) U MOHOB XUMHUUECKUX
snemeHTOB 1 - 4 mepuogoB Ilepuoanueckoin cuctems [I.U.
MeH/eneeBa 1 UX BaJIeHTHbIE BO3MOXHOCTH, UCII0/b3Ysl TIOHATUS
"s", "p", "d-anekTpoHHbIe" OpOWTaNMM, SHEpPreTHUYeCcKue ypOBHU;
OOBSICHATH 3aKOHOMEPHOCTH W3MeHeHUs] CBOWCTB XUMMUECKHX
3/IeMEeHTOB W 00pa3yeMbIX MMH COeJWHEHHH I10 TepuojaM U
rpyIam;

OK 02. Ucnionw3oBaTh

COBpeMeHHbIe

cpeacTBa TIOMCKa,

aHanm3a
VHTepIipeTalu
MH(pOpMaLu

B 00/1acTH IeHHOCTH HAYYHOT'0 MO3HAHUS:

- c(hopMHPOBaHHOCTh MHPOBO33pEeHHUs], COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKU W OOI[eCTBEHHOU
TIPaKTHKH, OCHOBAHHOTO Ha Jyasore
CMIOCOOCTBYIOIIIET0  OCO3HAHWIO CBOETO

TIOJIMKY/IbTYPHOM MUPE;

- yMeTb IJIaHMPOBATh U BBIMOJIHATE XUMHUYECKUN 3KCIIEPUMEHT
(mpeBpallleHUs1 OpraHUuYeCKUX BellecTB TIpM  HarpeBaHUW,
MoJlyueHre 3TU/IeHAa U U3yYeHHe ero CBOMCTB, KayeCTBEHHbIe
peaklMd Ha aabflerujpl, KpaxMmasn, YKCYCHYIO KHUCJIOTY;
JeHarypaluss OenKOB TpH HarpeBaHWH, IIBeTHble peakiuu
0enKOB; TIPOBOAWTH pPeaKMM HOHHOTO OOMeHa, OmpeJessiTh




VMH(pOpMaIOHHbIe
TeXHOJIOTUU ISt
BBINOJIHEHUST  3a/jau
ripoecCroHabHON
JlesITelIbHOCTH

- COBEpIIEHCTBOBaHME SI3bIKOBOM W UMTATeTbCKOM KYJ/IbTYDBI
KaK Cpe/iCTBa B3aUMOJENCTBUS MeXy MIOJbMU U TO3HaHUS
MUDa;

- OCO3HaHWe I}eHHOCTH Hay4yHOM [esiTe/IbHOCTH, FOTOBHOCTb
OCYIIEeCTBIATh TIPOEKTHYO " WCCJIe/JOBaTeTbCKYI0
JlesITeIbHOCTb MH/IMBU/Iya/IbHO U B IPYIIIIE;

OBnapeHue YHHBEpPCaTbHBIMHA y4eO0HbIMH
N03HaBaTe/IbHBIMU /JefiCTBUAMU:

B) paboTa c ungopmarueii:

- BJIa/IeTb HaBbIKaMU TOTyYeHUs] UH(OPMALK U3 UCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITE/IbHO OCYILeCTB/ISITh [TOWCK, aHalu3,
CHCTeMAaTH3aLMI0 ¥ MHTepPIIpeTaruio MHPpOpMaLvy pa3nuyHbIX
BH/IOB U (OPM TIpe/iCTaB/IeHNS];

- CO37aBaTh TEKCThl B Ppa3/MYHbIX (opMaTax C yueToM
HasHaueHUs1 MHGOPMaLMM U LieNeBOW ayAWTOpUM, BblOMpas
ONITUMAaNbHYI0 (POPMY TIpeJCTaBIeHNs U BU3ya/lu3aliy;

- OL|eHMBaTh [JOCTOBEPHOCTD, JIETUTUMHOCTb MH(OpMaLny, ee
COOTBETCTBUE MPaBOBLIM U MOPa/IbHO-3THUECKUM HOpMawm;

- WCTO/Mb30BaTh  CpeACTBa  WH(OPMALIMOHHBIX U
KOMMYHHUKAI[IOHHBIX TEXHOJIOTHI B pellleHHH KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX ¥  OpraHM3alMOHHBIX  3afau  C
cobumroIeHreM TpeboBaHUI 5PrOHOMUKH, TeXHUKU
0e30MacHOCTH, TUTHEHBI, pPeCcypcocOepe)keHUsl, TIPAaBOBLIX U
3TUYeCKUX HOPM, HOPM MH(POPMAIIMOHHOW 06e301MacHOCTY;

- BJIa/IeTh HaBbIKAMH paclio3HaBaHUsSI U 3alUThl HHPOPMAIUH,
WH(OpPMaIMOHHOW 6€30MacHOCTH JIMYHOCTH;

cpeZly BOJHBIX paCTBOPOB, KaueCTBEeHHbIE Peakluy Ha Cybgar-,
KapboHaT- U XJIOpU/-aHUOHbI, Ha KaTHOH aMMOHMWS; pellaTh
JKCIlepUMeHTa/ibHble  3afaud 10 TemaM "Mertamwisl" U
"HemeTtannbl"') B COOTBETCTBMM C TpaBWIAMM  TeXHUKHU
0e30macHOCTH TIpU OOpaIleHUH C BelecTBaMy M 1ab0paTOpHBIM
obopy/JoBaHUEM; TIPeJCTaB/sATh  pe3y/bTaTbl  XUMHUECKOTr0
5KCTiepUMeHTa B (pOopMe 3amucHh ypaBHEHMH COOTBETCTBYHOLLIMX
peakiuii W (OpMy/nMpOBaTh BBIBOABI Ha OCHOBE STHUX
pe3y/bTaToB;

- yMeTb  aHaJM3UpOBaThb  XMMHUYECKYI0  HMH(OpMaLHUIo,
M0JlyyaeMyr0 M3 pasHbIX MCTOYHMKOB (CpeACTB MacCOBOM
vH(popMalLyy, ceTb VIHTepHeT U ipyrue);

- BJIaZleThb OCHOBHBIMH MeTO/laM{ HayUYHOT'0 I03HaHWs BelleCTB U
XUMHUYeCKUX siBJieHu# (Habuiro/ieHne, n3MepeHre, SKCIIepUMEHT,
MO/IeJTUPOBaHue);

- YMeTb TPOBOJUTHL pacyeTbl MO XUMHUECKUM (opmysiam H
YPaBHEHUsSM  XUMMUECKUX peaklUMd C  HCI0JIb30BaHHWEM
¢u3MueCKMX  BEJMYMH, XapaKTepU3YIOL[UX  BeljecTBa C
KOJIMUeCTBEHHOW CTOPOHBL: Macchl, 0ObeMa (HOpPMasbHbIE
yC/IOBUSI) Tra3oB, KOJIMUeCTBA BeIeCTBA;  MCIO/Ib30BaTh
CUCTeMHble XUMHWUYECKHWe 3HaHUS [/ TPUHATUS pelleHuN B
KOHKPETHBIX )KU3HEHHbIX CUTYaL[UsIX, CBSI3aHHBIX C BellleCTBaMU U
VX IIPUMeHeHNeM;

- yMeTb CaMOCTOATeIbHO I[UJIAHUPOBaTb W  TPOBOJUTH
XUMHWYECKUM 3KCIIepUMEHT (TIOJlydeHHe Y MW3y4eHHe CBOMCTB
HEOPraHUUeCKWX W OpraHUuYecKWX BeIecTB, KauyeCTBeHHbIe
peakiuu yIJIEBOZIOPOZIOB pasIMUHBIX KJIaCCOB "
KHUC/IOPOJICO/Iep)KALl[UX ~ OpraHWYecKUX BeIllecTB, pellieHue
5KCIIepYMeHTa/bHbIX 3a/iau 10 pacro3HaBaHUI0 HeOPraHUYeCKUX
Y OpraHuuecKHX BelecTB) C coOJIo/jeHreM TpaBuU/ 6e30macHOro
oOpartjeHusi C BelljeCTBaMd U J1abOpPaTOPHBIM 000ODPY/IOBaHUEM,
¢bopMynvpoBaTh 1|eld  UCCAe[0BaHWsl, TpeJOoCTaBIsTh B
pa3nUuHON opme pe3ysbTaThl SKCIIEPUMEHTa, aHa/IM3UPOBaTh U




OL|eHMBaTh X JJOCTOBEPHOCTB;
- YMeThb OCYILeCTBJISITh lieJieHarpaBIeHHbIA MOUCK XUMUUeCKOU
uH(opMaly B pasNWYHBIX HMCTOYHHKAX (HayuHas U y4eOHO-
HayyHasi JMTepaTypa, CpeACcTBa MacCOBOW HHGOpMalUH, CeTb
ViHTepHeT U /ipyrve), KpUTHUECKU aHaTM3UPOBaTh XUMHUYECKYIO
uHpopMaLio, TepepabaThiBaTh €€ U HWCMOJb30BaTh B
COOTBETCTBHH C TIOCTaB/IeHHOMN yueOHOM 3a/iaueif;

- B/afieTb CUCTEMOM 3HaHMI O MeTOZiax HayuHOro IO3HaHUS
sIBJIEHUW TIPUPO/IblI, UCIIO/Ib3yeMbIX B €CTeCTBEHHBbIX HayKaX U
YMEeHUsIMU TIPUMEHSITb 3TH 3HaHUsS TPU 3KCIIePUMEHTaJbHOM
VICC/IeJOBAaHWH BeIeCTB U [/ 00BsICHEHHS XUMUYeCKUX SIBJIEHUH,
UMeIOIUX MeCTO B TIIpUpOZe  MpaKTUUeCcKOM
JleaTe/IbHOCTU YesioBeKa 1 B [T0BCeHEBHOM »KU3HY;

OK 04. 3ddektrBHO

B3aMMO/IeMCTBOBATh U
paboTaTtb B
KOJIJIEKTHBE u
KOMaH/jie

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSTEJIbHOCTA U
CamooIIpe/ieNIeHHIO;

-OBJIa/leHUe HaBbIKaMU yueOHO-MCCIeJoBaTeTbCKOM,
TPOEKTHOM U COLIMA/IbHOM 1eSITeIbHOCTH;

OBjlafieHlie  yHHUBEpPCA/JIBHBIMH  KOMMYHHUKATHUBHBIMU
JIeCTBHSAMMU

0) coBMecTHas ieSITe/IbHOCTD:

- TIOHUMaTb W WCIIO/Ib30BaTh MPEMMYyIeCcTBa KOMaHJHOU M
VH/IUBUYaTbHOU paboThI;

- MPUHUMATh e COBMECTHOM J1esiTeIbHOCTH,
OpraHu30BbIBaTb U KOODAUHUPOBATb [JeWCTBUS 10 ee
JIOCTVKEHUIO: COCTaBJISTh IJIaH AelCTBUM, pacipe/ie/isiTb POJIU
C y4yeTOM MHEHWM YYaCTHHKOB 0OCY>XJaThb pe3y/abTaThbl
COBMECTHOU paboThI;

- KOOpDJAWHWPOBaTb U BBIMIOJIHATE pabOTy B YC/IOBHUSX

- yMeTb TUIAaHUPOBATh U BBIMOJHATE XUMUUECKUN SKCIIePUMEHT
(npeBpallleHHsT OpraHUYeCKWX BeleCTB Tpd HarpeBaHUH,
rojlyyeHue STUJIeHa M W3yuyeHue ero CBOMCTB, KaueCTBeHHbIe
peakiuM Ha anbJerujpl, Kpaxmald, YKCYCHYI KHC/OTY;
JleHaTypariyst 6e/KOB IPU HarpeBaHWH, LIBETHbIE PeaKIuy Oe/IKOB,;
TIPOBO/IUTH PeaKI[i HOHHOTO 0OMeHa, oTipeZiesisiTh Cpely BOJHBIX
pPacTBOPOB, KaueCTBeHHbIe peakiuu Ha Cy/b¢aT-, KapOoHaT- u

XJIOpPU/I-aHUOHBI, Ha KaTUOH aMMOHUS, peliaTh
SKCIlepUMeHTa/ibHble  3afjaud 1o TemaM "Mertamwisl" U
"HemeTtannbl") B COOTBETCTBMM C TpaBWIAMM  TeXHUKHU

Oe3omacHOCTY MpH 0OpalleHnH C BelecTBaMU M J1ab0paTOpPHBIM
obopyJoBaHWeM; TIPeJCTAB/SATh  pe3y/bTaTbl  XUMHUECKOTr0
JKCTiepyMeHTa B (opMe 3aryCy ypaBHeHUN COOTBETCTBYIOIIUX
peakiuii ¥ (GOpMy/nMpoBaTh BBIBOAbI Ha OCHOBE STHUX
pe3yJIbTaToB;

peasbHOr o, BHUPTYa/IbHOT'O u KOM6I/IHI/IPOBaHHOFO -yMeTb CaMOCTOATE/IbHO IVIaHUPOBATh U ITPOBOAWTD XUMHUECKUM
B3aHMOAEﬁCTBHH; SKCIIepUMEHT (I'IOJ'IyquI/Ie " n3yuyeHue CBOMCTB HeOpraHN4YeCKUX
- OCYLLIeCTBJIATb TO3UTUBHOE CTpATETMUECKOe IOBeAE€HHEe B | ¥ OpraHMYeCKHX BeljecTB, KadeCTBeHHbIe

Pa3/IMYHbIX CUTYyalMAX, MPOABJIATH TBOPUYECTBO U | peakiun yriieso4gopoaoB Pa3/IMUHBIX K/IaCCOB n
BOOGP&)KEHI/IE, OBITE NHHUIIMATUBHBIM KHC/IoOpoAcoAepXallquX  OPrdHUYEeCKUX  BeleCTB, pelleHre




OBnajeHue
JNeHCTBUSMMU:
I') IPUHATHE Ce0s U JPYTrUX JII0JIeH:

- TIPUHUMAaThb MOTHBBI U apryMeHThbI APYTHUX /IOl TIpu
aHanu3e pe3y/bTaToOB [leATe/IbHOCTH;

- IIPY3HaBaTh CBOE MPAaBO U MPaBO JPYTUX JIOfei Ha OIIMOKMY;
- pa3BUBaTh CIIOCOOHOCTb TIOHUMATh MUP C TIO3UI[UH JPYTOTO
YyesI0BeKa;

YHHBepCa/JIbHBIMHU peryisiTUBHbIMH

5KCIePUMEHTAJTBHBIX 3a/lay M0 Paclio3HAaBAHUI) HEOPTaHHUeCKUX
Y OpraHUueCKHUX BEILeCTB) C COO/I0AeHreM TIpaBus1 6e30macHOro
oOpartjeHusi C BelljeCTBaMHA U J1abOpPaTOPHBIM 000ODPY/IOBaHHUEM,
GopMyMpoBaTh  Liefld  WCCAEAOBAaHUS, TMPEJOCTaB/sAThH B
pasnuYHOMN GopMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLIEHUBATh UX [JOCTOBEPHOCTh;

OK 07.
CojielicTBOBaTh
COXPaHeHUI0
OKpY’Karollleld Ccpefpl,
pecypcocheperxeHHIo,
MIPUMEHSITh 3HaHUS 00
V3MeHeHUU K/MMarTa,
TIPUHLIUTIBI
OepeXx/TMBOTo
TIPOU3BO/ICTBA,

3¢ deKTUBHO

JleliCTBOBaTh B

ype3BbIUaltHbIX
CUTYyaLUsIX

B 06/1acTH 3K0/10r14eCKOro BOCIIMTaHHA:

- cOpMUPOBAaHHOCTb KOJIOTUUECKOMN KY/bTYPhl, TOHUMAaHHe
B/AMSIHUA  COLMA/IbHO-9KOHOMMUECKMX  TpPOLIeCCOB  Ha
COCTOSIHMe TIPUPOJHOM M COLMaJbHOM Cpe/bl, OCO3HaHUe
r7106a7bHOTO XapakTepa 3K0JIOrMyecKux rnpobsiem;

- TJIAHUPOBAaHUE U OCYILeCTB/IEHNE [eUCTBUM B OKPY KaroL|en
Ccpefile Ha OCHOBe 3HaHHs Llejlell yCTOMYMBOIO pa3sBUTHS
YyeJI0Be4eCTBa;
aKTUBHOE  HerpusTHe
OKpY>Kalolllel cpefie;

- YMeHUe TPOTHO3UPOBaTh HeOIaronpusTHbIE IKOTIOTHUYeCKUe
MOC/IeICTBUS TIpeANPUHMUMAEMbIX [JeMCTBUM, NpeoTBpalliaTh
VX;

JIeMICTBUM,  TIPUHOCSIMX  Bpe],

- pacluupeHue OmbiTa  [JIeiTe/IbHOCTH  9KOJIOTUUeCKOM
HarpaB/IeHHOCTY;
- OB/IAJIeHMe  HaBbIKaMU  y4eOHO-MCCIIe/[0BaTe/TbCKOM,

HPOEKTHOI‘;I nu COI_[I/Ia]'IbHOI\/‘I AedATe/IbHOCTHU,

- copMUpOBaTh Tpe/iCTaB/AeHUs: 0 XUMUUYECKOU COCTaBJISIOIIeH
eCTeCTBeHHOHayYHOW KapTHUHBI MHUPA, POJM XUMUU B TIO3HAaHUU
sIBJIEHUW TIPUPO/Ibl, B (DOPMHUPOBAHUN MBIILJIEHUS] U KYJIbTYPhI
JIMYHOCTH, ee (YHKLMOHAIBHOM TI'DaMOTHOCTH, He00XOAUMOW

JUI1  pellleHus]  TMpakKTUUeCcKuX 3afad M 3KOJIOTMYeCKH
000CHOBAaHHOT'O OTHOLIIEHUSI K CBOEMY 3/]0POBBIO U TIPHUPOJHOM
cpegie;

- yMeTb CoO/M0/jaTh TIpaBU/Ia SKOJOTMUYECKH LiesiecooOpa3sHOro
roBefieHUs B OBbITY W TPYAOBOW [IeITeJIbHOCTH B  IIeJISX
COXpaHeHHs CBOEro 3[0pPOBbS W OKpY’Karolleld IpUPOAHON
cpefibl; yuuTbIBaThb OMACHOCTb BO3JEHCTBUSI HA  JKUBBIE
OpraHU3Mbl  OTpe/le/IeHHbIX  BelleCTB, TIOHUMasi  CMbICT
rioKasaressi pefie/ibHOM [JOMyCTUMOW KOHLIeHTpaL1y;

- yMeTb TMIPOrHO3WMPOBaTh, aHa/JW3UPOBaTh U OLIEHUBATb C
MO3ULIMI 3KOJI0ruYeckoi 6e301macHOCTH TIOC/Ie[CTBUS OBITOBOM U
MPOW3BO/ICTBEHHOM  JIeSITE/IbHOCTU  Ue/ioBeKa, CBA3aHHOW C
riepepabOTKO# BeIleCTB; UCTIOMH30BaTh MOyUeHHbIe 3HAHUS [IIs
NPUHATHST TPAMOTHBIX — pellleHWd TipobsieM B CHUTyalusX,
CBSI3aHHBIX C XUMUEW;

- yMeTb O0CO3HaBaThb OMACHOCTb BO3JENCTBUS Ha JKUBbIE

OpraHu3Mbl  OTpe/ie/IeHHbIX ~ BEI[eCTB, TIOHUMasi  CMBbICI
rokasaresnsi  TpefleTbHOW  /IOMYCTUMOM  KOHLIeHTpalud, U
MOSICHITh ~ Ha  TIpUMepax  CIOCOObI  YMEHBIIIEHUS |

NpeJOTBpAaLlieH!s] MX BpEJHOTO0 BO3/JENCTBUS HAa OpraHu3Mm
yesioBeKa.




2. CTpyKTypa U cojiep>kaHHe 001e00pa3oBaTe/IbHOM JUCIUIUTHHBI
2.1. O0beM AUCIUIVIHHBI M BU/ABI YUe0HOH JesiTe/IbHOCTH

Bup yueGHOI fiesTe/TbHOCTH

O60BeM B yacax

O0bem  oOpa3oBare/lbHOM  TPOrpaMMbI

80
AVICLUITUHBI
B T.U.
OcHoOBHOe coiep)xaHue 78
B T.U.
TeopeTHyecKoe oOyueHue 34
MpaKTU4YeCKre 3aHATHE 44
ITpomexyTouHnas arrectanus (Jdud. 3auer) | 2




2.2, TemaTuuyeCcKHH NJIaH U CO/ieP)KaHUEe JUCLIUILUINHBI

Copep)xanne  yuye0Horo Marepuasia (0CHOBHOe ¥  mNpodeccHoHa/TBHO-

HaumeHoBaHue OoBem dopmupyeMble
OpHEeHTHPOBaHHOe), /1abopaTopHble M TNPAKTHYECKHe 3aHATHS, NMPUKJIAJHOMN

pas/ie/ioB M TeM 4acoB KOMIeTeH{UH
MOAYJIb (IPH HATUYHMH)

1 2 4

Pa3pen 1. OcHOBBI CTPOeHHUA BellecTBa 10

Tema 1.1 Ctpoenue | OcHOBHOe cojep)xaHHe 6

aromMoB xumuueckux | Teoperuueckoe o0yueHmue: 4

3/1eMEeHTOB U | CoBpeMeHHass MoJie/ib CTPOEHHUsl aroma. OJeKTPOHHasi KOH(UWrypauusi aroma.

npupoja Knaccudukaiysi XuMU4eCcKUx 3/1eMeHTOB (-, p-, d-3/1eMeHTh1). BaneHTHbIe 3/1eKTPOHBI. OK 01

XUMHUYECKOH CBA3U BaneHTHOCTb.  JneKTpPOHHasi  TNpUpPOJa  XUMHUYECKOM  CBS3U. ’
DJIEKTPOOTPHULIATETELHOCTD
IIpakTHUYeckoe o0ydeHuHe: 2
PemieHue 3aZiau Ha cOCTaBjeHWe XUMMUECKUX (POPMyJ /IBYXaTOMHBIX COeJMHEeHWH
(oxcugoB, Cynb(pUI0B, TUAPUJOB U T.I1.).

Tema 1.2 | OcHOBHOE Cco/iepKaHue 4

ITepuoguueckuit Teoperuueckoe o0yueHue: 2

3akOH W Tabmmua | [Meproguueckas CUCTeMa XUMWYeCKUX 37emMeHToB .M. MeHpeneeBa. ®u3nuecKuii OK 01. OK 02

) ;

J.U. MenpeneeBa

cMmbica Ilepuoguueckoro 3akoHa .M. MeHgeneeBa. 3aKOHOMEPHOCTHM HW3MEHEHUS
CBOWCTB XMMHUECKHX 3/IEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX U CJIOXKHBIX BEIIECTB B

COOTBETCTBHUH C II0JIOKEHHMeM XHMMHUYeCKOIro >3jiIeMeéHTa B HepHO,I[I/I‘JECKOﬁ cucremMe.
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MupoBo33peHuecKoe ¥ HayuHoe 3HaueHue [lepuoanueckoro 3akoHa [1.11. MeHjeneeBa.

ITporuo3ser I.1. MeHgesneeBa. OTKPBITUE HOBBIX XUMHUUECKUX 3JIEMEHTOB.

IIpakTHueckoe o0yueHue: 2
PelleHre NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlJaHMK Ha XapaKTepHU3aLyio
XUMHUYECKUX 3/1eMeHTOB: «Mertanmueckue/HeMeTal/IMuecKkue CBOMCTBA,
3/1eKTPOOTPULIATE/IBHOCTE M CPOZACTBO K 3JIeKTPOHY XHMMHUUECKUX 3JIeMEeHTOB B
COOTBETCTBME C MX 3JIEKTPOHHBIM CTPOEHHWEM W TMOJI0XKEeHUEeM B TepUOAUYECKOH
cucTeMe XUMHYeCcKux 3/1eMeHToB [I.11. MeHzeneeBa».
Pa3pen 2. Xumnueckue peakijuu 12
Tema 2.1 Tunsl | OcHOBHOe cojep)KaHHe 6
XUMHYeCKUX TeopeTuueckoe o0yueHue: 2
peaxkuui Knaccudukariys 1 TUIIbI XUMAYECKHX peakiyii C yuacTMeM HeOpraHuuecKrUx BelecTB.

KommyecTBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHbIe 3aKOHbI B XUMUU
Y pacueTbl MO0 ypaBHEHHsSIM XMMHUYeCKUX peaklid. Mosib Kak eJuHMI]Aa KOJIMYeCTBa
BelllecTBa. MosisipHas Macca. 3aKOHbI COXpaHeHUs! MacCChbl ¥ SHepruy. 3aKkoH ABOrazpo.
MornsipHelii 06beM ra3oB. OTHOCHUTe/NbHAs TVIOTHOCTh ra30B.

Peakuyiy KOMI/IEKCOOOpa30BaHusi C yuaCTHEM HEOPraHUYeCKUX BelecTB (Ha rpuMepe

THAPOKCOKOMIIVIEKCOB ITMHKA U aJI}OMI/IHI/IH).

OK 01;
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IIpakTHUeckoe o0yueHue:

Pemenue 3a/1au Ha coCTaB/leHHe YPaBHEHUM peakLvid:

— coelVHEeHUs, 3aMellleHUsi, pa3/oXKeHus, oOMeHa W peaklud C YydacTUeM
KOMIU/IEKCHBIX COe/JUHeHN! (Ha npyuMepe r'MpOKCOKOMILIEKCOB aTlFOMUHUS U LIHKA);
— OKUCJIUTE/IbHO-

BOCCTaHOBUTEJIbHBIX PeakLUii C MCI0/Ib30BaHMEeM MeTo/ia 37IeKTPOHHOTrO0 HaraHca;

— C y4yacTueM KOMIUIeKCHBIX COeIMHeHU (Ha NpuMepe rM/IpOKCOKOMITJIEKCOB LIMHKA U
aTFOMUHUS).

Pemenne 3amau Ha pacyeT KO/JMYECTBEHHBIX XapaKTepUCTHK IPOAYKTa peakLUu
COe/IMHEeHHsT; MaCcCOBOM WM 00BbEMHOM Z0/TM BbIXO/A TIPOJAYKTA PeaKL[ COeJUHEHMSI
OT TeopeTHUeCKH BO3MOXKHOIO; OOBEMHBIX OTHOLIEHWN Tra30B; KOJMYEeCTBEHHBIX
XapaKTePHCTHUK UCXO/IHBIX BEIL[eCTB U IMPOAYKTOB PeakL[uH; Macchl (06bem, KO4eCcTBO
Bell|eCTBa) NMPOJYKTa peakliid, ec/Jd OJHO W3 BelleCcTB /JaHO B BUJe

pacTBoOpa C OIpe/ie/IeHHOM MaCCOBOM /1071el paCTBOPEHHOTO BelllecTBa.

Tema 2.2
J/IeKTPO/IMTHYeCKas
aucconanus U

HOHHBIN 00MeH

OcHoBHOe cojep)xaHue

Teopernueckoe o0yueHme

Teopusi 3M€KTPOIUTUYECKON AnCCoLManun. Peakiiun noHHoro obmena. CocraBieHue
ypaBHeHUI peakiuii MOHHOTO 06MeHa IyTeM COCTaBJ/IeHHUS UX MOJTHBIX M COKPAIL[eHHBIX
VMOHHBbIX ypaBHeHu#. ['Maponus coneil. CocTaBiieHue peaklyil TMApPOJM3a COJiei.
3HaueHWe THpoOM3a B OHO/OrHuecKux 0OMEHHBIX Tpolieccax.

HPHMEHEHHE rMApoJiv3a B IIPOMbIIIJIEHHOCTH.

IIpakTHUYeckoe o0yueHHe

OK 01;
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PemleHue 3aZjaHuii Ha COCTaB/IeHHE MOJIEKY/ISIPHBIX M MOHHBIX peaklUidl C yyacTheM
OKCH/IOB, KHWC/OT, OCHOBaHMM M COJIed, WOHHBIX peakLul TWUApoInu3a COsew,

YCTaHOBJ/IEHHE U3MEeHEHUA KMC/IOTHOCTH Cpebl.

KonTposbHas padora

«CTpoeHuMe Bell|eCcTBa U XUMUYECKHUE PeaKLun» ’
Pa3pen 3. CTpoeHue u CBOIICTBa HEOPraHMUeCKHX BellleCTB 24
Tema 3.1 | OcHoBHOe cofiep>xaHue 6
Knaccudukanms, Teoperuueckoe o0yueHue: 2
HOMeHKJ/IaTypa U | Knaccudukaiys HeopraHuueckux BelecTs. [IpocTele U C/10KHbIe BelllecTBa. MeTasbl
cTpoeHue u HemeTa/uibl. OcobeHHOCTH cTpoeHus. dusnueckue cBoiicTBa. OCHOBHBIE K/IACCHI
HeopraHu4YecKux C/IOXKHBIX BelecTB (OKCH/bI, TUIPOKCHU/bI, KACIOThI, COMM U Ap.). HoMeHkaTypa u
BeIeCTB Ha3BaHWe HeOpraHWYecKuX BeIeCTB MCXOJAS M3 UX XUMHUUeCKOW (opMy/bl WU
cocTaBjieHMe XuUMUYecKoW ¢GOpMyJibl UCXO[s M3 Ha3BaHUs BelecTBa 10
MeXXyHapOJHOM WA TPUBUA/ILHOU HOMEHK/IaType. OK 01
IIpakTHUYeckoe o0yueHHEe 4
PelleHve 3asau Ha pacyeT MacCOBOM [0aM (MacChl) XHMMHUUECKOrO 3J/IeMeHTa
(coemuHeHus) B MosieKysie (CMecH), MpaKTHUeCKUX 3aJlaHui MO0 KiacCU(UKalWH,
HOMEHK/IaType U XWMHYecKuM (opMysaM HeOpraHW4yecKuX BeIeCTB pas/MYHbIX
K/IaCcCOB, MPAKTUUECKUX 3a/laHuI Ha orpefie/ieHNe XUMHUYeCKOW aKTHUBHOCTU BelleCTB
B 3aBUCHMOCTH BH/]a XMMUYECKOM CBSI3U U TUIA KPUCTA/I/TUYECKOM PeLIeTKH.
Tema 3.2 Pusuko- | OcHOBHOe copepKaHue 12 OK 01, OK 02;
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XUMHUUEeCKHe
CBOJCTBa
HeopraHu4YecKux

BelllecTB

Teoperuueckoe o0yueHue:

MexxMorekyJ/isipHble B3auMoelCTBUs. Kpucrtamiorugparsl. ArperatHbie COCTOSIHUS
BelljecTBa. Kpuctaimmueckue W amopdHble BeljecTBa. TUIbI KPUCTa/THUeCKUX
peleToK (aTOMHas, MoOJIeKyJisipHasi, HWOHHasi, MeTajylMueckasi). 3aBUCUMOCTb
(bu3MyecKrx CBOMCTB Bell[eCTBA OT THUMAa KPUCTA//IMUeCKOW pelieTKu. [IpuumHbI
MHoroobpa3susi BemjectB. CoOBpeMeHHbIe TIPe/ICTAB/IEHUSI O CTPOEHUM TBEP/IbIX,

XUOKHUX U F83006pa3HLIX BeleCTB. )KI/I,E[KI/IE KPHUCTa/UIbI.

IIpakTHUeckoe o0yueHue:

Pemenne 3ajjaHuii Ha COCTaB/leHMe ypaBHEHMHM XUMMUECKHUX peakLd C y4yacTheM
MPOCTBIX U CJIOKHBIX HEOPraHWUeCKWX BellecTB: OKCH/IOB MeTa/lJIoB, HeMeTa/uIOB U
aM(dOoTepHbIX 2/IeMEHTOB; HeOpraHWYeCKUX KHCJIOT, OCHOBaHUMM M aM@OTepHBIX
T'MJPOKCHZIOB, HEOPraHWYeCKHX COJel, XapaKTepU3yHOIUX MX CBOMCTBA U CIIOCOOBI
TMOJIyueHHUsl, TIPaKTHKO-OPUeHTUPOBAHHBIX TeOpeTUUeCKUX 3aJlaHWi Ha CBOMCTBA U

MoJjiyueHre HeOpraHn4eCKux BeIIeCTB.

Tema 3.3
IIpousBoacTBoO
HeopraHu4ecKHux
BelecTB. 3HAUEHHeE N
NpUMeHeHHe B ObITY

H Hd ITPOU3BOJCTBE

OcHoBHoOe cojep)xaHue

Teopernueckoe o0yueHmue:

OO0r1me nipe/icTaB/IeHNsI O MPOMBIIIZIEHHBIX CITOCO0aX MOTyUYeHHUst XMMAYeCKHX BeIleCTB
(Ha mpUMepe NPOM3BO/ICTBA aMMHaKa, CEPHOM KUCJ/IOTHI).

UepHass M LBeTHass MeTa/ulyprus. [lpakThueckoe IpUMeHeHHe 3/eKTpoju3a AJis
MOJIyYeHHsl 11e/I0YHbIX, IIleJIOUHO3eMe/bHbIX METa/lIoB M amoMuHus. CTekyio u
CU/IMKaTHast IPOMBILLIEHHOCTb.

[TpobsemMa 0TX0O/I0B ¥ MOOOYHBIX MPOJYKTOB.

OK 01, OK 02;

17




IIpakTHUeckoe o0yueHue: 2
PemieHve npakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM 110 COCTaB/IeHHUI0 XUMWYECKHUX
peaklMid C yvyacTHeM HeOpraHWueCcKuMX BelecTB, WCHONb3yeMbIX U1 HX
u7leHTU(UKAIMY U TIPOMBIILIUIEHHBIX CITI0COO0B TIOMyUeHMsl.
KoHTpo/ibHas padora 5
«CBOICTBa HEOPraHUUECKHX BeLLeCTB»
Pa3sgen 4. CTpoeHHe U CBOVCTBA OPraHMUYeCKHX BelleCTB 29
Tema 4.1 | OcHOBHOe CoJep)KaHue 5
Knaccudpukanms, TeopeTnueckoe o0yueHmue: 3
CTpoeHHe U | [losBneHne u pa3BUTHe OpPraHWYeCKOW XMMHMM Kak Haykd. [IpeameT opraHudeckou
HOMEHK/IaTypa XUMUU. MeCTo W 3HaueHWe OpraHWYecKOW XMMWU B CUCTeMe eCTeCTBeHHBIX HaykK.
OpraHU4eCcKHux B3auMOCBsI3b HeOpraHu4YeCckKrux U OpraHuuecKux BellecTs.
BelecTs XHWMHUUeCKoe CTpOeHHe Kak IOpsALOK COeJMHEeHUs aTOMOB B MOJIeKYJle COIJIaCHO UX
Ba/IeHTHOCTU. OCHOBHBIE T10/I0KEHUSI TeOPUU XMMUYEeCKOr0 CTPOeHUs] OpraHu4yecKux
coeguHeHuii A.M. bBytnepoBa. YT/epojHblii CKejleT OpPraHUYeCKOM MOJIEKYJIBI. OK 01;
MonekysipHble ¥ CTPYKTYPHbIe (pa3BepHyThle, COKpallleHHble) XUMUUecKre (hOpMyJIbl.
3aBUCHMOCTb CBOMCTB BeI|eCTB OT XMMMUYECKOTO CTpPOeHusl Monekys. V3omepus u
r3oMepbl  (CTPYKTypHasi, reomerpuyeckas (Luc-TpaHC-u3oMepusi). KpaTHoCTb
XUMHYecKoH cBsi3U. [ToHsATHe 0 PyHKIMOHaNBbHOW rpymnre. [IpUHIUNbI K/1acCU(UKaLUN
OpraHuyvecKrx coeJuHeHHH. MexayHapoZHas HOMeHK/aTypa U
TIPUHLIUITBI HOMEHKJIaTYPbl OpraHU4eCKUX COeZJMHEeHUM.
IIpakTHUeckoe o0yueHue: 2
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Pemenne 3amaHuii Ha COCTaBleHHWe Ha3BaHUM OpPraHUYECKHUX COeJUHEHUM II0
TPUBUANBHOM WM MeX/yHapoJHON CHUCTeMaTHUyeCKOil HOMeHK/aType, 3aZlaHAi Ha
COCTaBJIeHUE TOJTHBIX M COKPALL|eHHbIX CTPYKTYPHBIX ()OPMY/ OpPraHh4YecKuX BeIlecTB
OTJlefIbHbIX KJIaCCOB, 3a/lay Ha ompejiesieHre MpocTeiiieli ¢hopMysbl OpraHUuecKou

MOJIEKYJIbl, UCXO/S U3 37IEMEHTHOTr0 cocTaBa (B %).

Tema 4.2 CsoiicTBa
OpraHuYecKux

coeJUHEeHMH

OcHoBHOe coiepxaHue

14

Teopernueckoe o0yueHue:

10

[IpepenbHble yriaeBofopoAbl. ['opeHre MeTaHa Kak OJWH U3 OCHOBHBIX MUCTOYHUKOB
Teljla B TPOMBIIIJIEHHOCTH M ObITy. CBOMCTBa NPUPOJHBIX YIJIEBOJOPO/OB,
HaxOoJK/ieHue B IIpUpo/ie Y IIpUMeHeHue aJIKaHOB.

HeripenenbHble yrieBoopoabl. Vicnonb30BaHre BbICOKOM peakLMOHHON CIIOCOOHOCTH
JIKEHOB B XMMHYeCKOM NPOMBIIIIEHHOCTH. [IpriMeHeHWe 3TW/ieHa U TMPOINHW/IeHa.
[Tonmumepusanms freHoB. Kayuyku HaTypaabHbIA U CUHTETUYECKHe.

[IpuMeHeHue alleTU/IeHOBBLIX YyIyieBoZopofoB. IlonmuBuHuanerar. ApomMarhueckue
yrneBogopozbl. OcoOeHHOCTH XUMUYEeCKHUX CBOMCTB romMosioroB 6eH3omna. CBoMCTBa U
TIpUMeHeHHe apeHoB.

I'mppokcunpHble  coefiHeHUs. MeTaHO/, ero IIPOMBILIIEHHOe II0JlydyeHue U
IpUMeHeHWe B IIPOMBILIIEHHOCTH.  buonoruyeckoe — felicTBMe  MeTaHOJIA.
Crenduueckrie crioco0bl MOTyYeHust ITUIOBOTO crupTa. Pr3n0I0ruyeckoe 1eiicTBre
3TaHoJIa.

Anbperuzbl 5 KeTOHBI. Peakuyn TOJIMKOHIeHCaL1H: obpa3oBaHue

deHonodopmManbAeruiHbIx cMos. [IpuMeHeHHWe U To/iyueHWe KapOOHUIBHBIX

OK 01; OK 02.
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coeivHeHu. [IpuMeHeHMe ab/IeTHAOB U KETOHOB B OBITY ¥ TTPOMBILUIEHHOCTH.

KapOoHOBble KHC/IOTHL. BakHeHIllMe TpeACTaBUTeM KapOOHOBBIX KHCJIOT, WX
buosnorryeckas posb, crieljduyeckre criocoObl MoTyyeHus, CBOMCTBA U TPUMeHeHue
MYpaBbMHOM, YKCYCHOM, TIaJIbLMUTMHOBOM W  CTeapuMHOBOW;  aKpWIOBOM U
METAaKpUJIOBOM; OJIEMHOBOM, JIMHOJIEBOM W JIMHOJIEHOBOM; IIlaBesieBOl; OeH30MHOM

KHUCJIOT.

IIpakTHUueckoe o0yueHue:

PelleHvie 3ajaHuii Ha COCTaB/eHWE YpPaBHEHUM XMMHUYECKUX DeaklUd C ydacTheM
OpraHWYecKWX BeIleCTB Ha OCHOBAaHMM MX COCTaBa WM CTPOeHMs], 3aflaHUM Ha
COCTaB/ieHMe YPaBHEHUM XUMHWUECKUX peaklUi, WIIOCTPUPYIOIIUX XUMHUUecKHe
CBOICTBA C YyU4eTOM MeXaHU3MOB MPOTeKaHUsl JAHHBIX pPeakluii U reHeTUUeCKOU CBSI3U
OpraHWYeCcKHX BellleCTB pa3HbIX K/IaCCOB, PACUeTHBIX 3a/lau 10 YpPaBHEHUSIM peaKLUi

C y4aCTHheM OpraHM4YeCKHX BelleCTB.

Tema

Oprannueckue

4.3

OcHoBHoOe cojiep)xaHue

Teopernueckoe o0yueHmue:

OK 01; OK 02.
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BelllecTBa B
)KU3He/leATeTbHOCTH
yesi0BeKa.
ITpousBoacTBO U
NpUMeHeHHe
OpraHuYecKux
BelllecTB B

MNPOMBIIIIEHHOCTH

Haxoxznenve B coctaB ¥  (uU3MYecKMe  CBOHCTBAa  HePTH.

TIpupofe,
ToruBHO3HepreTHyeckoe 3HaueHue HeTH. IIpoMbiiieHHasi rmepepaboTKa HeTH.
Pextudukanys HedTH, OCHOBHble (pakLUM ee pasfie/leHHs], MX MCII0/Ib30BaHUe.
Bropuunasi mepepabotka HedTernpoaykToB. KauecTBO aBTOMOOM/IBHOTO TOIUIMBA.
[MpupoaHblii ¥ moMyTHbI HedTsHOM rasel. CpaBHEHMe COCTaBa IPUPOAHOTO U
MOMYTHOr'0 ra3oB, WX MpaKTUUecKoe MUCMo/b3oBaHWe. KameHHbIN yrosb. OCHOBHbIE
HarpaBJieHHsl MCIO/b30BaHUsl KaMeHHOIo YIJs. JKOJIOTMUYecKHe acneKTbl Jo0bIuy,
repepaboOTKM ¥ HCIIO/Ib30BaHUSI TOPHOUMX HCKoraeMbix. OOpa3oBaHue He(TsIHOM
TIJIEHKY Ha TIOBepXHOCTHU Bo/bl. KaTtanutuueckrii KpeKUHT napadyHa (M1 KepoCcrHa).

PacTBOpUMOCTb pa3/iuuHbIX HedTenpoAyKToB (OeH3uWHa, KepoCHHa, [U3e/IbHOrO

TOT/IBA, Ba3e/IMHa, napaguHa) IpyT B ApyTe.

IIpakTHUeckoe o0yueHue: 2
PemleHve npakTUKO-OpPMEHTUPOBAHHBIX 3aJlaHUM [0 COCTaB/IEHHUI0 XMMUYECKHUX
peaki1ii C yyacTieM OpraHAYeCcKUX BelleCTB, UCMO/b3yeMbIX [/l UX UIeHTU(UKALIN
B OBITY ¥ POMBIIIJIEHHOCTH.
KoHTpobHas padora )
«CTpoeHMe 1 CBOKCTBA OPraHUYeCKUX BelL|eCTB»
Pa3pen 5. Kunernueckue ¥ TepMOAMHaMHUUeCcKHe 3aKOHOMEPHOCTH NMPOTeKaHNA XUMHUUECKHUX pPeaKIui 12
Tema 5.1 | OcHoBHOe coepKaHue 4
Kunernueckue Teopernueckoe o0yueHmue: 2
OK 01, OK 02;
3aKOHOMEPHOCTH Xumnueckue peakiuu. Knaccudukarys XuMuuecKrx peakiuii: o (a3oBoMy cocTtaBy
NMpPOTeKaHUsA (roMoreHHble ¥ reTepOreHHbIe), 10 UCI0/Ib30BAHMUIO KaTaliu3aTopa (KaTaJuTUuecKue U

21




XUMHYECKHX HeKaTa/luTUuecKue).
peaxkuu CKOpOCTb peakijiuu, ee 3aBUCHUMOCTb OT pa3/IMUHbIX ()aKTOPOB: MPUPO/[bl pearupyroImx
BeIlleCTB, KOHL|EHTpaljd pearvpyloLiUuX BellecTB, TemIlepaTypbl (mpaBuio Baort-
lodda), nnomaau peaklMOHHON TOBEPXHOCTH, HalIWuWs Karanu3aTtopa. Posib
KaTajr3aTopoB B NPUPO/e U NMPOMBIILJIEHHOM [TPOM3BO/ICTBE.
OHeprusi aKTUBaLMK. AKTHBHUPOBaHHbIN Komruiekc. Karanu3aropel u KaTanu3. Posb
KaTa/lM3aToOpPOB B MPUPO/ie 1 MPOMBILIJIEHHOM TPOM3BOZCTBE.
IIpakTHUueckoe o0yueHue:
[TpaKTHKO-OpHEeHTHPOBaHHbIE  TeOpeTHUeckre 3aZiaHis Ha aHami3  (haKTopoOB,
B/IMSIIOLLMX HA U3MeHeHHe CKOPOCTH XUMUYeCKOM peakLiyu.
Tema 5.2 | OcHOBHOE cofiep)XKaHHe
TepmopuHamudeckue | Teopernueckoe o0yueHue:
3aKOHOMEPHOCTH Knaccudukaius xMMAYeCKUX peakLdi: 10 TerioBoMy 3(@ekTy (3K30TepMHUuecKue,
NPOTeKaHUA 3HJOTepMHUUecKue), To obpartumoctu (oOpatumble U HeoOpatumble). TerioBbie
XUMHUYeCKHX 3pdexThl XUMHUUECKMX peakiuidl. TepMoxumuueckue ypaBHeHUs. OOpaTUMOCTb
PeaKIui. peakiuii. XUMHYecKoe paBHOBeCHe M €ero CMelljeHWe T0f [JelCTBUeM pa3IMYHbIX
OK 01, OK 02;
PaBHoBecue (bakTOpoB (KOHL|EHTpAL[isi peareHTOB WM TIPOAYKTOB peaklyuH, [aBjieHue,
XUMHYECKHX Temriepatypa) [ CO3/jJaHUsi ONTHMa/bHBIX YCJIOBUM TIPOTEKaHWUsT XUMHUYeCKHUX
peaxiuii TpOL[eCCOB.

[ToHsiTre 00 3HTaNLIUK W SHTpONMHU. DHeprust ['Mb6ca. 3akoH ['ecca u ciefACTBUS U3

Hero. Ponb CMeEIleHA pdBHOBeCHUSA B TEXHOJIOTHUUECKUX ITPpoLieCCax

IIpakTHueckoe o0yueHue:
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PerieHue 3a1au Ha pacyeThl TeI/I0BBIX 3¢ (eKTOB XUMUUECKUX peakL|il 1 oripe/iesieHue
TUMA peakUuuu (Mo TeryioBoMy 3(@eKTy: 5K30- U 3HJ0TePMHUYecKUe), TMPaKTHUKO-
OpPHEeHTHPOBaHHBIX 3a/jaHKs Ha pUMeHeHre npuHLya Jle-IllaTenbe [/19 HaX0X/eHUS
HarpaB/ieHUs] CMeLleHHsl paBHOBeCHsl XMMHUUeCKOW peakLiiu U aHaau3

Cl)aKTOPOB, BJ/IMAIOIWX Ha CMeIeHrne XUMHUYeCKOI0O paBHOBECHA.

KouTtposnbHas padora

<<CKOPOCTL XUMHUECKOU peaklii U XUMHUUeCKOe paBHOBECHE»

Paspgen 6. lucniepcHbie cucTeMbl

Tema

JucnepcHble

6.1

cucreMsl M (PaKTOPBI

1704 yCTOI‘/'I‘-II/IBOCTI/I

OcHoBHOE Ccoiep>KaHue

Teopernueckoe o0yueHue:

HucriepcHble cuctembl. Kosnonanble cucteMmbl. ICTMHHBIE pacTBOpBI. PacTBopeHue
KaK (pU3MKO-XxuMHueckuid rporjecc. PacTBopsl. CriocoObI MPUTOTOBIEHUSI PACTBOPOB.
PactBopuMocTb. MaccoBas /10711 paCTBOpeHHOr0 BeljecTBa. IIpesesnsHO fonycTUMBIe
KOHLIEHTPAaLMM W WX MCI0/Ib30BaHUe B OLIEHKe 9SKOJIOTHYecKod 0e30r1acHOCTH.
Knaccudukaiusi  aucriepcHbix cucteM 10 coctaBy. CTpoeHue U (DaKTOpbI

YCTOI;’IHI/IBOCTH AUCTIEPCHBIX CUCTEM.

IIpakTHueckoe odyueHue:

PelleHrie 3a7au  Ha TPUrOTOB/IEHWE PACTBOPOB. IPaKTHKO-OPUEHTHPOBAHHBIX
pacyeTHbIX 3aJjaHMN Ha [WUCIepCHble CHUCTeMBbl, WCMOMb3yeMble B OBITOBOW U

TPOU3BO/CTBEHHOM ZIesiTe/IbHOCTU YesI0BeKa.

OK 01, OK 02, OK 07;

Tema

WUccnegoBanue

6.2

OcHoBHOE Coiep>KaHHue

IIpakTHUYeckoe o0ydeHuHe:

OK 01, OK 02, OK 07;
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CBOMCTB AMICIIEPCHBIX

cucremM

Pacrio3HaBaHMe MCTUHHBIX PaCTBOPOB, KOJITIOMJHBIX PAaCTBOPOB M IPyOOAMCITEPCHBIX
cucteM. CTpoeHre MuLie/sibl. PaccemBaHue cBeTa IpU MPOXOXKE€HUM CBETOBOI0 MMyYKa

yepe3 ONTUUECKU HeOJHOPO/IHY0 cpeay (3ddekTa Tunpaans).

KonTposbHas padora

«/lucnepcHble cuCTEMbI»

Pa3pen 7. KauecTBeHHBbIe peaKI[ii 00Hapy)KeHHsI OPraHMYeCKHX M HeOPraHWYeCKHUX BellieCTB

Tema 7.1 | OcHoBHOe cofiep>xaHue
OOHapyxeHHe IIpakTHUyeckoe odyueHue:
OK 01, OK 02;
HeopraHu4ecKux PerieHue MpakTUUeCKUX 3a/]JaHUI Ha COCTaBJIeHHe ypaBHEHUM peakivii 0OHapyKeHust
KaTHOHOB U aHMOHOB | KaTMOHOB I-VI rpyrin u aHUOHOB, B T.4. B MOJIEKY/ISIPHOM U MOHHOM opmax.
Tema 7.2 | OCHOBHOe co/iep)XKaHue
Oo0OHapyxeHHe IIpakTHueckoe odyueHue:
OpraHuYecKux PellleHye TMpakTUYeCKMX 3a/laHMi  Ha COCTaB/leHWe KAueCTBEHHBbIX peakluii
BeII[eCTB OT/Je/bHBIX | 0OHapY)XeHHsI OPraHUUeCKHUX COeJUHEeHUH.
OK 01, OK 02;

KJ/IaCCOB C
HCII0/Ib30BAaHHUEM
Ka4eCTBEHHbIX

peakiui

IIpodeccoHaTLHO-OPHEHTHPOBAHHOE COfiepKaHue (Co/iep)KaHue MPUKJ/IAJHOT0 MOJYJIs1)

Pa3,qu1 8. Xumusn B ﬁblTy H HpOI/I3B0]I[CTBEHHOﬁ AeATe/IbHOCTH Ye/10BeKa

Tema 8.1. Xumusi B

OcHoBHOe Coiep>KaHHue

ObITY |

IIpakTHUYeckoe o0yueHue:

OK 01, OK 02, OK 07
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MPOM3BO/JCTBEHHOM [MogrotoBKa M pelieHre Keiica M0 TeMaM XUMWUK B OBITY U TIPOW3BOZACTBEHHOU

JAeATeTbHOCTH JlesiTeIbHOCTH uesioBeKa.

yesi0BeKa

3amuTa Keica 2

Pa3zpen 9. VicciieqoBanre 1 XMMHYECKHI aHA/TH3 00beKTOB 0uocdepsbl 28

Tema 9.1 OcHoBbl | OCHOBHOe Cco/iep)KaHHe 8

/1abopaTopHoit IIpakTHueckoe odyueHue: 8

NPaKTHKH B | [IpoBefjeHre THUIIOBLIX pacueTOB IO TeMaTHKe 3KCIriepuMeHTa. PellleHue 3aziau Ha OK 01, OK 02, OK 07

Npo(ecCMOHANBHBIX | BLIUMC/IEHWE CPEJHEro 3HAYeHMs SKCIePUMEHTAlbHBIX JIaHHBIX, TOrPEeIHOCTH,

naboparopusx TIpe/iCTaB/ieHe Pe3y/bTaTOB KCIepUMeHTa B pa3inuHoi (opme (Tabmuia, rpaduk,
OTYeT, 10K/1aJ, TIpe3eHTaLusl).

Tema 9.2 | OcHOBHOE CoJep)KaHue 6

Xumuueckuit aHanus | IpakTuueckoe obyuenue: 6

npoo BoJbI

Knaccudukaius npob BoApl 10 BUAY W Ha3HAUEHWIO, WCXOJS W3 €e XMUMUUYEeCKOTO
coctaBa. OpraHoJiennTUYeCKHe CBOMCTBA (3arax, po3payHoCTh, LJBETHOCTb, MyTHOCTbD)
BoZbl. KucioTHOCTE M 1ienouHoCTh BoAbl. pH cpefpl M MeToAbl ee OmpejeneHus.
’KecTkoCTb BOJbI M METO/bI ee orpefiesieHusi. CyIHOCTb MeTO/ja TATPOBAHMUS.

Bubl >)kecTKOCTH BOAbI (BpeMeHHasi U MOCTOsiHHasi). 2KeCTKOCTh BOZbI KaK MpUUKHA

BbIllaJieHHWA 0CaJKOB WU O6paBOBaHI/IH CO]IEOT]IO)KEHHI‘;I, nMermurx MecTo B 6bITy M Ha

TIPOM3BO/ICTBeE.
CoctaB cosiell, BBI3bIBAIOLIUX JKECTKOCTb BOZAbL. XUMHUYECKHWe TPOLeCChl,
YCTPaHSIOIL[Me  >KeCTKOCTb  BO/IbI. YpaBHeHUsI ~ XUMHUYECKUX  peakLui,

OK 01, OK 02, OK 07
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WJUTFOCTPUPYIOIIUX ~ TPOLIECCHI, TPOUCXOAAIMe TIPU  YCTPAHEHWW  >KECTKOCTH.
YcTpaHeHHe BpeMeHHOM KeCTKOCTH OBITOBBIMU M XUMUUECKHUMU crtioco6amu. CIiocoObI

YCTpaHEeHUA MOCTOSTHHOM >XKeCTKOCTH.

Tema 9.3
XuMHUeCKHi aHa/INu3

NMpo0 MOYBBI

OcHoBHOe cofiepxaHue

IIpakTHUueckoe o0yueHue:

Knaccudukaiiyusi mouB 1o BUAYy W Ha3HAUeHHIO, UCXO[sS W3 XWMUUYECKOTO COCTaBa.
W peHTUdUKaLMs MPOOBI TOUBLI IT0 €6 XUMUUECKOMY COCTaBY, OMMCAaHUe BO3MOXKHOCTEH
ee ripuMeHeHust. TpeboBaHUsI K KaueCTBY TOYBBI pa3/IMUHOr0 Ha3HaueHust. OrvcaHue
0cobeHHOCTel MCTO/b30BaHUS TIOYB B 3aBUCUMOCTH OT THIIOB, CTIOCOOBI Y/TyUIlIeHUs
KauecTBa [TOYB B 3aBUCUMOCTH OT Ha3HaueHus1. O0/1aCcTH UCTIO/Th30BAHUS OPTaHUYeCKIX
ynoOpeHUi B 3aBUCHMOCTH OT KaueCTBEHHOro cocTaBa. OmnucaHue OpraHWYecKUX
ynobpeHUi U WX TIPUMeHeHHe B 3aBUCHUMOCTH OT COCTaBa

IIOYBEI M €€ PA3HOBHUAHOCTH.

OK 01, OK 02, OK 07

Tema 9.4
HUccnepoBanue

00BbeKTOB Ouochepsnl

OcHoBHoOe cojep)xaHue

IIpakTHUueckoe o0yueHue:

PernreHue 3a7iaHust « XUMHUECKHI COCTaB BO/IbI, THIT BO/IbI M CTIOCOOBI e  TTPUMEHEHMUsD»
(c wucmnonmb30BaHWMEM HOPMATHMBHBIX JOKYMEHTOB), TPaKTUKO- OPWEHTUPOBAHHbBIX
TEOPeTUUECKHUX 3aZlaHW Ha COCTAB BOJBI M CIIOCOOBI BHIpAKEHHWS KOHL[EHTpALUd, U

repecueT KOHLIeHTpaLUii (C UCTI0/Ib30BaHUEM HOPMATHUBHBIX [JOKYMEHTOB).

IIpomexyTouHas arrecranys (3K3aMeH)
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Bcero:

78
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3. YcioBusA peasiu3any NporpaMMel 0011[e00pa3oBaTe/IbHOM JUCIUTTMHBI
3.1. OcHaleHHue yueOHOro KabuHeTa

Kabuner «Xumun», ¢ sabopaTopyei M 1aDOPAaHTCKOM KOMHATOW, OCHAI[eHHBIN
obopygoBanuem: mebenb, [JOCKa, Mes, HarJsiiHble TOCOOHMsS (KOMIUIEKTbI yueOHBIX Tabmil,
TUIaKaTOB), TEXHWUECKUMH CpeJCTBaMH  OOyYeHHs: KOMIbIOTep C  YCTPOWCTBAMH
BOCIIPOW3Be/leHUs 3BYKa, NIPUHTEP, My/IbTUMe/Ha-NPOeKTOp C SKPaHOM, yKa3Ka-IIpe3eHTep AJIsl
rpe3eHTalyii, CBOOOAHBIM JOCTYTIOM B VIHTepHeT BO BpeMsl Y4eOHOTO 3aHATHS W B TIEPHOZ
BHeYyueOHOM ZiesiTe/TbHOCTH 00yUaroIuXCSl.

B cocTaB yuebGHO-MeTOAMUECKOT0 U MaTepHa/bHO-TEXHUUECKOr0 OCHallleHusi KabuHeTa
XUMHUM BXOZST: MHOTO(QYHKIMOHAbHBIA KOMIUIEKC TIperofiaBaTesisi; HaTypajbHble OOBEKTH,
Mojend, Tpubopbl U HaAOOpBI A/l TIOCTAHOBKM [J€MOHCTPALMOHHOTO U Y4YeHW4YecKoro
JKCIIePMMEHTa; T[leuaTHble ¥ HSKPAaHHO-3BYKOBBbIE CpeJCTBAa OOyuUeHMs; Cpe/iCTBAa HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTWM; peakTUBbI; BCTIOMOraTe/bHOe 000pyJOBaHWE W WHCTPYKLUU;
HabOp XMMWYEeCKOW TIOCY/bl; BBITSDKHOW IIKad; MOWKa C pakKOBWHOH; mIKad [y XpaHeHUs
npubOPOB U peakTUBOB.

3.2. UndopmanmoHHoe ofecnieyeHne peajv3anyuy MporpaMMsl
3.2.1. OCcHOBHBIEe eyaTHbIe U3aHHS

1. Xumusi. 10 kmacc. YrinybnéHneiii ypoBeHb: yueOHuK/ B.B. Epemun, H.E.
Ky3bmenko, B.M. Tepenun, A.A. [po3pos, B.B. Jlynun; nog pex. B.B. JlyHuHa. — M.:
[Tpoceetienue, 2022. — 446, [2] c.: un.

2. Xumus. 11 kmacc. Yrny6néHsbii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.
Kysbmenko, A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: TlpocBelenue, 2022. —
478, [2] c.: un.

3.2.2. Jlono/THUTe/IbHbIe HCTOUHUKH

1. AnduHorenoBa, WM. B. Xwumusa: yueOHMK U TIPaKTMKyM [JIsi CPeZHEro
ripodeccroHansHOro 06pa3oBanus / M. B. AnduHoreHoBa, A. B. babkos, B. A. ITonkos. — 2-e
u3[., ucrp. u gon. — Mocksa: U3parensctBo FOpaiir, 2022. — 291 c.

2. leromixuxa, H. A. Obuas xumust: yuebnuk s CITO / H. A. [erommxuna, J1. B.
MwunaeBckasi. — CaHkT-ITetepOypr: Jlaub, 2021. — 164 c.

3. Hukonbckuii, A. b. Xwumus: yueOHMK ¥ TPAKTUKyM [Jisi  CpeJHero
ripoeccroransHOro 06pa3oBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3j., Tiepepab. u
non. — Mocksa: U3patensctBo FOpaiit, 2022. — 507 c.

4. Xumust: yueOGHUK AJisi cpefiHero rmnpodeccruoHanbHoro obpa3oBanus / FO. A.
Jlebeges, I'. H. ®azees, A. M. I'ony6eB, B. H. Illarosan; rox obiieit pegakiueit I'. H. ®azneesa.
— 2-e u3[., nepepab. u gor. — Mocksa: 3gatensctBo FOpaiit, 2022. — 431 c.

5. Yepnukosa, H. FO. Xumus B OCTYITHOM U3/10)KeHHH: yueOHOe rocobue st Crio /
H. FO. UepHukoBa. — 2-e u3f., crep. — CaHkt-ITeTepOypr: Jlanb, 2022. — 316 c. — ISBN 978- 5-
8114-9500-9. — TekcT: 371eKTpOHHBIN // JlaHb: 3/1eKTPOHHO-O0MO/MoTeuHasi cucrema. — URL:
https://e.lanbook.com/book/195532 (mata obparrerus: 14.10.2022). — Pexxum pgoctymna: Ajis
aBTOpU3. MI0JIb30BaTesIeu.

6. brunoB, JI. H. Xumus: yuebnuk s CITO / JI. H. biunos, U. JI. Ilepdwuiora, T. B.
CokosioBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5- 8114-
7904-7. — TeKcT: 2/1eKTPOHHLIN // JlaHb: 3/1€KTPOHHO-OMO/MMOTeuHasi cuctemMa. — URL:
https://e.lanbook.com/book/167183 (mata obparenus: 14.10.2022). — Pexxum goctyma: s
aBTOpU3. TI0JIb30BaTeeu.

7. Uepnukosa H. FO., MemepsikoBa E. B. Peliiaem 3a1aur Mo XMuMUM CaMOCTOSITE/TbHO:
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yuebHoe rocobue / H. FO. UepHukoBa, E. B. MelepsikoBa — CaHKT- I[TetepOypr: Jlanb, 2022. —
328 c.

8. Pe3nnkoB B. A. COOpPHUK yIpakKHEeHUH ¥ 3aZiay 110 OPraHMUeCcKOl XUMUH: yuebHoe
nocobue / B.A. Pe3nukoB — CankT-ITetepOypr: Jlanb, 2021. — 226 c.
9. Kanyctuna A. A., Xanpuerko U. T'., JlubanoB B. B. O6miasi 1 HeopraHuyeckast

xumust. [Tpaktukym / A. A. Kanyctuna, U. T'. Xanbuenko, B.B. JlubanoB — Caskr-ITeTepOypr:
Jlanb, 2020. — 152 c.

3.2.3. DJIEKTPOHHBIE pecypChbl

1. hvsh.ru — )KypHan «Xumus B IKoJjie».

2. https://postnauka.ru/themes/chemistry — nekiyu 1mo xumMuu Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-mony/sipHbIi  TIPOEKT «OyieMeHTbl  Oonbliod Hayku»  (hu3WKa, XUMHUS,
MaTeMaTHKa, aCTPOHOMHUS, HayKH O >KU3HH, HayKu O 3emsie). HOBOCTM HayKu, KHUTH, HAy4YHO-
TIONYJ/ISIPHBIE CTAaTbH, JIEKLIUU, SHLIUKIONeUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt HayuHO-TIoMy/IsipHOTO >XypHana «IloteHiman». XKypnan usgaércsi ¢ 2005 r., c 2011 .
— paszen «XuMHUs».

4, http://gotourl.ru/4785 (http://www.hij.ru/)

CaliT HayYHO-TIOMYJISIPHOTO JKypHasa « XUMUs U >Ku3Hb». JKypHasn usgaércs ¢ 1965 1.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpblITas
9/IeKTPOHHast 6ubmmoTeka xumuueckoro TtopTasa «Chemnet», cojepXuT yueOHble U
MHGOPMAaLMOHHbIE MaTepHasIbl /IS IKOJIbHUKOB U yunTesiel. B Helt MOXKHO HaliTH yueOHUKHU T10

o01eit ¥ HeopraHWUeCcKoW XWMWHM, OPraHUYeCKOW XWMHU, MyJIbTHMeAuamaTeprasibl, a Takxke
3a/lauil  XUMUYeCKUX OJIMMITHAJ] C peIleHUsIMH, 3aZlaudl BCTYIIUTE/NbHBIX 3K3aMeHOB JIJist
abuUTypUEHTOB.

6. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) WHdbopmaiiioHHbIe
MaTepuasbl 00 osMMIHazax: MOCKOBCKOW TOpOJCKOM, Bcepoccuiickoit, MeH/eneeBCKOMH,
MesxayHapoHoi. [IprBeieHbI 3a/jau TEOPeTUUYEeCKUX U SKCTIepUMeHTabHbIX TYPOB, 110/IpOOHbIe
pelleHusi, CMCKU U hoTorpadum rmobdeuresie.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrtema [JuCTaHLIAOHHOTO
o0OyueHwsI, HarpaB/IeHHasl B IIEPBYI0 Ouepe/ib Ha TIOATOTOBKY K OJTMMITHA/IaM BCeX YPOBHEH — OT
IIKOJBHBIX 0  MexayHapogHoit. CalT  COJep)KUT OrpoMHOe  KOJMUecTBO — 3a7ay,
CTpYNIUPOBAHHBIX KaK MO TeMaM, TakK U Io ojgumIuazaM. [1o BceM OCHOBHBIM pa3/iesiaM XUMHUH
NpUBeJiEH TeOpeTUYeCKUii MaTeprasl U pa300paHbl pellieHHsl TUTIOBBIX 3a/ay.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HaHoTexHosiorusiM. OCHOBHasi 1ie/lb — pa3BUTHe 00pa3oBaHUs B 00/1aCcTH
HaHOTEXHOJIOTHM U TIOATOTOBKA K MHT@PHET-O0IUMITHA/Ie TI0 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

HapéxHasi cripaBouHass MHGOpMaLUsi O XUMUUYECKUX 3/IeMeHTaX M WX CBOWCTBax (Ha
aHTJIUNCKOM SI3bIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOSI3bIUHBIN CaliT O CBOMCTBaX XUMUUECKHX /IEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

HekoMMepueckuii  caliT  OHJ/IalH-00pa30BaHUs, COJIEP)KUT MHOTO  WHTEPECHBIX
oOpa3oBaTe/bHBIX KYPCOB W BUAEOJIEKLWN /s IIKOJILHUKOB, CTyJeHTOB U yuuTtesneidl. EcTb
HECKOJIbKO KYPCOB 110 XUMHH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiitr Chemical Abstract Service — camblli aBTODUTETHbIW B MHpe XUMHMU
HMH(OpPMaLIMOHHbIN UHTEpHET-pecypc (CalT IIaTHBIN).
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13.  http://www.organic-chemistry.org/

[Topran 1o opraHu4eCKOW XMMHUU Ha aHTJIMUCKOM S3bIKe.

14.  http://www.xumuk.ru

CaliT 0 XWMUH: KjJacCUYecKHe Y4eOHWKH, CIPAaBOYHUKH, JHLWK/IONEANH, TIOWCK
OpraHUueCcKHUX U HeopraHMueCKUX peakliuii, COCTaB/eHNe YpaBHEHUM peakiuii.

15.  http://orgchemlab.com/

CaiiT, OCBAIIEHHBIN TTPaKTHYeCKoi paboTe B 1abopaTopuun

4. KoHTpO/Ib U OLIeHKa pe3y/IbTaTOB 0CBOeHHsA 001[e00pa30BaTe/IbHONM JUCIUTLTUHBI

KoHTpo/ib M oOIleHKa pe3y/bTaTOB OCBOeHUs 0011eo0pa3oBaTe/ibHOW AUCLUTIMHBI
PACKPBIBAIOTCS uepe3 AUCIUIUTHHAPHBIE Pe3y/IbTaThl, HallpaB/ieHHbIe Ha (hOpMUPOBaHKE OOIUX U
nipodeccCrOHaTBHBIX KOMTIETEeHIMH 110 pa3ziesiaM U TeMaM COZlep>KaHusi yueOHOro MaTepuara.

Oo1as
KOMIIeTeHLHs

Pa3pen/Tema

Tun o1eHOYHBIX MEPONPUATHH

OK 01;

Tema 1.1 CtpoeHue
aTOMOB XUMHYECKHUX
3/1eMEHTOB u rpupoa
XUMHUYECKOU CBSI3U

OK 01, OK 02;

Tema 1.2 [lepuoguueckuii
3akoH u  Tabmma  [.U.
MeHgeneeBa

Pazgen 2. XuMMuecKue

TectypoBaHue
[TpakTHUyecKue 3aZlaHuUs U 3a/jaud
KonTponbHast pabota

[TIpomexxyTouHas arrecralys
(BBITIO/THEHME 3a/laHuI
I depeHIIMPOBaHHOIO 3a4yeTa)

peaKkuuu

OK 01;

Tema 2.1 Turbs!
XUMUYECKUX peakiui

OK 01;

Tema 2.2
OJIEKTPOJIUTUYUECKAs
JTMCCOLIMALIMS ¥ UIOHHBIM 00MeH

Paspen 3. Crtpoenue wu
CBOMCTBA HeOpPraHMYecKHX
BelleCTB

OK 01;

Tema 3.1 Knaccudukarms,
HOMEHK/IaTypa U  CTpOeHHe
HEOPraHNYeCKuX BeleCTB

OK 01, OK 02;

Tema 3.2 du3suko-
XUMHNUYeCcKHe CBOICTBA
HeOpraHuvyecKux BelecTB

OK 01, OK 02;

Tema 3.3 IIpousBojcTBO
HeopraHuyeckKux BelLL[eCTB.
3HaueHWe U IIpMMeHeHve B
OBITY ¥ Ha MMPOU3BO/ICTBE

Paspen 4. Crpoenue wu
CBOMCTBA OpraHM4ecKux
BelleCTB
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OK 01;

Tema 4.1 Knaccuduxkaiius,
CTpOeHHWe U HOMeHKJ/aTypa
OpraHuYecKHX BeIlecTB

OK 01; OK 02.

Tema 4.2 CgoiicTBa
OpraHUYeCcKUX COeJMHEeHUU

OK 01; OK 02.

Tema 4.3 OpraHuueckue
BellleCcTBa B
JKU3HeesiTe/IbHOCTU Ye/IoBeKa.
[IpousBOACTBO U NpUMeHeHUe
OpraHMYeCcKUx  BellleCTB B
TIPOMBIIIIEHHOCTH

Pa3pgen 5. Kunernueckue u
TepMOJAMHaAMHUYeCcKHe
3aKOHOMEPHOCTH MNPOTeKaHUs
XUMHUYECKUX peaKkIuu

OK 01, OK 02;

Tema 5.1 Kunetnueckue
3aKOHOMEpPHOCTH  [POTeKaHUs
XUMUYECKUX peakiui

OK 01, OK 02;

Tema 5.2
TepMoarHaMUUeCKe

3aKOHOMEPHOCTH  TIPOTEeKaHUsI
XUMHYECKUX peakiuii.

PaBHOBecue XUMUUYECKUX
peakiui

Pasgen 6. [IucnepcHbie

CHUCTEeMbI

OK 01, OK 02,
OK 07;

Tema 6.1
CUCTEMBI U
YCTOMYMBOCTU

[dwcriepcHele
(dakTopel  MX

OK 01, OK 02,
OK 07;

Tema 6.2 MWccnemoBanue
CBOWCTB [IUCTIEPCHBIX CUCTEM

OK 01, OK 02;

Tema 7.1 OO6GHapyxeHue
HeOpraHM4YeCKMX KaTHOHOB U
AHHOHOB

OK 01, OK 02;

Tema 7.2 OO6HapyxeHHe
OpraHUYeCcKUX BeIL[eCTB
OT/IeJTbHBIX K/TacCoB C
WCII0J/Ib30BaHUEM KauyeCTBEHHBIX

peakLum

Pa3gen 8. Xumus B ObITY H
MPOU3BO/ICTBEHHOM
AeATeTLHOCTH Ue/I0BeKa

OK 01, OK
02, OK 07

Tema 8.1. Xumus B ObITY U
TIPOM3BO/ICTBEHHOM
JesITeIbHOCTH YesIoBeKa

OK 01, OK 02,
OK 07

9.1 OCHOBEBI
MPaKTUKH B

Tema
nabopaTopHoii
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rpoecCcroHa/IbHBIX

nabopaTopusix
OK 01, OK 02, Tema 9.2 XuUMHUYeCKHUH
OK 07 aHau3 npob BO/bI
OK 01, OK 02, Tema 9.3 XuMHUYeckKui
OK 07 aHam3 1po0 TTOUBEI
OK 01, OK 02, Tema 9.4 MWccnenoBanue
OK 07 00BeKTOB Ouochepsl
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JInCT BHeCeHHs W3MeHeHHH B padouyio NporpaMMy JUCIUTIHHBI

Homep TekcT u3mMeHeHus [IpoTokon YyeHoro cosera
U3MeHeHUst Ne | Jara
2024-2025 yueOHBIM rof,
1 BHeceHve usMeHeHUU C peCTPYKTypHU3aLuen 1 16.09.2024

yueOHOTO 3aBe/IeHUs
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