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. OBIIIASI XAPAKTEPCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30BATEJ/IbHOM JVCIIUILIMHBI «XUMUSI»

1.1. MecTo AMCHUILUITMHBI B CTPYKType OCHOBHO# mpodeccHoHa/IbHOM 00pa3oBaTe/IbHOM
MpoOrpaMmsbI

Obmmeobpa3oBaresibHasi ~ JUCLMIUIMHA ~«XWUMHsS»  W3ydyaeTcsi Ha 0a30BOM ypOoBHe B
ob1rieoOpa3oBaTelbHOM I[MK/Ie YueOHOTO TlaHa OCHOBHOM IpodeccroHalbHON 00pa3oBaTebHOM
IporpamMsl YKpyIHeHHbIX rpyr B cootBeTcTBuu ¢ @I'OC CITO 38.02.08 «Toprosoe aesio».

TpyI0eMKOCTh JUCLIUTIIMHBI « XMMHsD» Ha 6a30BOM ypOBHe COCTaBJisieT 72 yaca.

1.2. Ilei ¥ IIAaHMPYyeMble pe3y/JIbTaThl 0CBOeHUS JUCLUILIHHBI

1.2.1. Ilenn ¥ 3aauM AUCIUILIAHBI

dopmMHUpOBaHUe Y CTYJ€HTOB TPe/CTaB/JeHUsI O XUMHUUECKOW COCTaB/SIOIIel ecTeCTBeHHO-
HayUyHOW KapTHHBI MUpa KaK OCHOBBI TIPUHSATUS peIlleHHN B KU3HEHHBIX W TPOW3BOJACTBEHHBIX
CUTYal[UsIX, OTBETCTBEHHOT'O TIOBe/IeHNs B TIPUPOTHOM cpe/ie.

3ajauM JUCIMILIHHBI:

1) cdopmupoBaTh MOHMMaHWE 3aKOHOMEDHOCTEH IPOTEeKaHWS XWMHUUYECKUX TPOLeCCOB U
SB/IEHUH B OKpyXKalollleld cpeje, L€JIOCTHOM HAyYyHOW KapTHUHbI MHpPA, B3aUMOCBSA3M W
B3aMMO03aBUCUMOCTH €CTeCTBEHHBIX HayK;

2) pasBUTb yMeHHUs COCTaB/IATb (POPMY/bl HEOPraHUUeCKWX M OpraHh4yecKuX BellecTB,
ypaBHEeHUsI XUMUUECKUX PeaKIvi, 00 BSICHITb UX CMBIC/I, UHTEPIPEeTUPOBAThb Pe3y/IbTaThbl XUMHUUeCKUX
5KCIMepPUMEeHTOB,

3) cdopmupoBaTh HaBbIKW TMPOBeJEHUs] TPOCTEMIINX XUMHUECKUX SKCIepUMeHTa/lIbHbIX
HCC/IeJOBaHUM ¢ CcoO/IFoZieHreM MpaBu/l 0e30MacHOro oOpalleHUst C BeIieCTBaMU M 1ab0paTOPHBIM
obopyoBaHueM;

4) pa3BUTb yMeHUsI UCIIO0/b30BaThb HH(GOPMALMI0O XUMUUECKOTO XapakTepa M3 pa3/MUHbIX
HCTOYHUKOB,;

5) copmupoBaTh YMeHUsI MPOTHO3MPOBATh TOC/IeACTBUSI CBOEN AesITeTbHOCTA U XUMUUeCKUX
TIPUPOZHBIX, OBITOBBIX U TIPOU3BO/[CTBEHHBIX TPOLIECCOB;

6) chopmMupoBaTh MOHUMaHKe 3HAUMMOCTH TOCTU)KeHUN XUMUUYeCKOM HayKu U TeXHOJIOTUM Jjist
Pa3BUTHS COLIMATbHON U MPOU3BO/ICTBEHHOM cep.



1.2.2. IInaHupyemble pe3yIbTaThl 0CBOEHHUs 0011e00pa3oBaTe/IbHOM AUCHHIVTHHEI B c00TBeTcTBUH ¢ PI"OC CIIO u Ha ocHoBe PI'OC COO

Kop u IInaHupyemMble pe3y/IbTaTbl 0CBOEHHS JUCIUTUTHHBI
HauMeHOBaHU
e
¢opmupyemsi Oo1ume JuciuniMHapHbIe
X

KOMIIeTeHIHI

OK 01. B yacT TPyA0BOr0 BOCITUTAHUS: - BaJieTh CUCTeMOW XWMHMUeCKUX 3HaHWW, KOTOpas BKJ/IIOUaerT:

Bribupath - TOTOBHOCTb K TPY[y, OCO3HaHWe LeHHOCTH | OCHOBOIIOJ/IAralol[ie TMOHATUS (XMUMUYeCKUN 3/IeMEeHT, aTOM, 3JIeKTPOHHas

CroCo0bI MacTepCTBa, TPYyA0obue; oboJji0uKa aTtoma, s-, p-, d-37IeKTPOHHBIE OpOUTAM aTOMOB, UOH, MOJIEKY/Ia,

pellleHys 3a7lau | - TOTOBHOCTb K  aKTUBHOW  [JIeSITeJIbHOCTH | BaJIeHTHOCTb, 3/7IeKTPOOTPHUIIATEIbHOCTb, CTeTleHb OKHC/IEHWS, XUMHYecKast

npodeCCHOHaN | TEXHOJOTMYECKOH U COLMA/IbHOM HalpaB/IeHHOCTH, | CBSA3b, MOJIb, MOJIIPHas Macca, MOJISIpHbIA 00BeM, YIJIEPOJHBIM CKeJeT,

BHOU CMOCOOHOCTh WHWILIMMPOBATh, TUIAHUPOBATh W | (PYHKI[MOHA/IbHAS TPYIMa, pPaZuKas, W30MepHsi, U30Mepbl, TOMOJIOTHYeCKUN

JesiTeIbHOCTU | CAMOCTOSTeTbHO BBITIOTHATh TaKyIO JesiTe/IbHOCTD; | Psifi, TOMOJIOTH, YTJIeBOAOPOAbI, KUC/IOPO/- U a30TCOoZiepyKalliie CoeUHeHMs,

TIPUMEHUTETbH | - HHTepec K Pa3/IMYHbIM cdepam | OHO/IOTHUECKH aKTHUBHBIE BellecTBa (YIJ/IEBOABI, >KUDBI, OeKH), MOHOMED,

0 K pa3/MyHbIM | TpodeccroHa/bHOM /e TeTbHOCTH, MoJiiMep, CTPYKTypHOe 3BEHO, BLICOKOMOJIEKY/ISIDHbIE — COeAVHEHUs,

KOHTEKCTaM OB/laieHHe  YHUBEPCA/IbHBIMH  y4eOHBIMH | KDUCTA/UTMUeCKasi peIleTKa, THUMbl XUMUUYECKUX peakuid (OKUC/IUTe/TbHO-
M03HaBaTe/IbHBIMH JIeHCTBUSIMM: BOCCTAHOBUTE/bHBIE, 3K30-U IHAO0TEepMHUUYECKHe, peaki[id UOHHOTO 0OMeHa),
a) 0a3oBbIe JIOTHUECKHE AeHCTBHA: pacTBOp, 3/€KTPOJUTHI, HEJIEKTPOIUTHI, 3/IeKTPOJUTUUECKAast JUCCOLMALIKS,
- CaMOCTOSITE/IbHO dhopMynpoBaTth U | OKHUC/UTE/Tb, BOCCTAaHOBUTE b, CKOPOCTh XUMHUUECKOW peakluy, XUMHUUecKoe
aKTya/M3upoBaTh MpoOieMy, pacCMaTpWBaTh ee | paBHOBeCHE), TEOPUM W 3aKOHbI (TeOpUsi XMMHUYECKOrO CTPOeHHs
BCECTOPOHHE; opraHuueckdx BeilectB A.M. ByTtiepoBa, Teopus 3/IeKTPOJUTHUUECKOMN

- yCTaHaB/MBaTh CYIECTBEHHbIM TMPU3HAK WM
OCHOBAHHUSI [Ji1 CpaBHEHHs, KIaCCUGMUKAIUM MU
0000111eHMS;

- OmpeAensTb LeMd [eSTebHOCTH,
rapamMeTpbl U KDUTEPUHN MX JIOCTHKEHHS;
- BBISIB/IITH 3aKOHOMEPHOCTH W TIPOTHBOPEUMs B
pacCMaTpUBaeMbIX SIBJIEHUSX;

- BHOCHUTh KOPPEKTHUBBI B [IeSITEJIbHOCTh, OLIEHUBATh

3a/laBaTh

JyccoLyanuy, nepuoguyeckri 3akoH [.V1. MeHpeneeBa, 3aKOH COXpaHeHUsI
Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH, (DaKTOJIOTUUeCKue
CBe/IeHUs] O CBOMCTBAX, COCTaBe, TIOJYYeHUH U 0e3011acCHOM HCIT0/Ib30BaHUM
BOKHEHIIMX HEOPraHWYeCKUX W OpraHHYeCKUX BeIeCTB B ObITY U
MpaKTUYeCKOU JesiTe/TbHOCTHU Ue/lOBeKa;

- yMeTb BBISIBJIATb XapaKTepHble TPU3HAKA W B3aWMOCBSI3b M3YUEHHbIX
MOHATUM, IPUMEHSITh COOTBETCTBYIOLIME MIOHATUS MIPU ONMCAHUKA CTPOEHUS U
CBOMCTB HEOPraHWYeCKUX W OpraHMYeCcKHWX BeleCcTB M MX IpeBpalleHul;

COOTBETCTBME pe3yJ/IbTATOB Li€/idM, OLI€EHWBATL | BBIAB/IATDH B3dMMOCBS3b XUMHNYeCKHUX 3HAHUM C TTOHATHUAMMU nu
PUCKH HOCJIE,E[CTBI/II\/JI AedaTe/IbHOCTH; npeacTaB/JIe€eHUAMA PYTUX eCTeCTBEHHOHAYYHBIX IMMPEAMETOB;

- Pa3BUBATb KPe€ATUBHOE MBbIIJIEHWE TIPDU DELIEeHHN | - YMeTb HCII0J/Ib30BAaTh HalMeHOBaAHUA XUMHNYeCKUX COE,E[I/IHeHI/Iﬁ
JKN3HEHHBIX HPO6J'I€‘M MEXAYHAPOAHOI'o  COHO3d TeOPETquCKOﬁ 4 HpHKJIa,I[HOﬁ XM U
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0) 0a3oBbIe HCCTIEJ0BAaTe/IbCKHE JeHCTBUS:

- B/Ia/leTh HaBbIKaMH yueOHO-HMCCej0BaTeIbCKOU U
TIPOEKTHOM JIeITe/IbHOCTH, HaBBIKaMH Pa3pereHust
rpobsieM;

- BBIIB/IATH TIPUUMHHO-C/I€[CTBEHHbIE CBS3U WU
aKTya/JM3upoBaTh 33/jauy, BbIABUraTh TUIIOTE3Y ee
pereHwus, HaXOJUTh apryMeHTbI AJist
JlOKasaTe/nbCTBA CBOMX YTBEp)KAEHWH, 3a/laBaTh
TlapaMeTpbl ¥ KPUTEPUH PelleHusT;

- aHa/IM3UpOBaTh IOJyueHHble B XOJ/le pelleHUs
3a7laui pe3yJIbTaThl, KPUTUUECKH OLIEHWBATh WX
JIOCTOBEPHOCTb, TPOrHO3UPOBATh M3MeHeHHe B
HOBBIX YCJ/IOBUSIX;

- YyMeTb NepeHOCUTh 3HaHUS B [03HaBaTeIbHYIO U
TIPaKTHUUEeCKYI0 00/1aCTH KU3HeesITeTbHOCTH;

- yMeTb UHTerpUpoBaTb 3HAaHUS M3 PpasHbIX
TIpeIMeTHBIX 00s1acTe;

- BbIJBUraTb  HOBble  HJley,
OpUTMHA/IbHBIE TTO/IX0/IbI U pelleHus];
- CMIOCOOHOCTh UX WCTO/b30BaHKs B
TI03HABaTe/IbHOM U COLIUA/IbHOU NPaKTHKe

rnpeasjiaratb

TPUBMAJIbHBIE Ha3BaHUs BaXKHEUIIIMX Bell[eCTB (3TW/IeH, alleTHIeH, TJIMLepyH,
deHon, Qopmanbaerus, YKCycHas KHC/AOTa, TJIMLWH, YrapHbId ras,
yTJIeKUC/IbIN Ta3, aMMUaK, raiieHasi U3BeCTh, HeraileHasi U3BeCTh, UTheBast
cofla ¥ ApYTuX), COCTaBIATbH (OPMYJbI HEOPraHUUeCKMX U OpraHuuecKux
BEIIIeCTB, YPaBHEHUS XUMWUECKUX peakiuii, OOBSICHATh WX CMBICT,
MO/ TBEPIK/IaTh XapaKTepHbIe XUMUYEeCKHe CBOMCTBa BeIlleCTB
COOTBETCTBYIOIIMMH SKCIIePUMEHTaMH U 3alUCSIMU ypaBHEHUN XUMUUECKUX
peakLuii;

- YyMeTh yCTaHaBAMBaTh MPHHAJ/IeKHOCTb W3YUYeHHbIX HEOpraHUUeCKUX |
OpraHuUuecKHX BeIlleCcTB K OTpe/ie/ieHHbIM KjlaccaM U TpYyINaM COoeJUHeHHH,
XapaKTepu30BaTh WUX COCTaB M BaKHeHIlMe CBOWCTBA; OMpe/esTh BU[IbI
XUMHUYeCKUX CBsi3ell (KOBasieHTHasi, MOHHasl, MeTas/yinuecKasi, BOJOPO/Hasi),
TUIIbI KPUCTA//TMUeCKUX PelleTOK BelleCTB; KJaCCU(PUIIMPOBaTh XUMUUYECKHe
peakLuy;

- cdopmupoBaTh TpeACTaB/eHUs: O XUMUUECKOM  COCTaBJIstOLei
eCTeCTBeHHOHAYYHOM KapTHUHBI MUpa, POIM XUMUW B TIO3HAHUM SIBJI€HUM
npuposibl, B (OPMUDOBAHUU MBILIJIEHUSI W KYJAbTYpbl JIMUHOCTH, ee
(bYHKLIMOHATBLHON IPaMOTHOCTH, HeOOX0IUMOM /IS pellieHHsl TIPaKTHUeCKUX
3a7lay ¥ JKOJIOTUYeCKd O0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 370POBBIO M
TIPUPOJIHOM cpefie;

- yMeTh TPOBOJWTH PACueThl MO0 XUMHUYECKUM (opMyJjiaM U YpaBHEHUSIM
XUMHAYEeCKUX  peaklUii C  HWCIoJb30BaHWeM  (U3WUeCKUX  BeJIMUMH,
XapaKTepU3YIOIMX BelleCcTBa C KOJTMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHbIe YCTOBUSI) Ta30B, KOJWYEeCTBAa BeLeCTBa; MCII0/Ib30BaTh
CUCTeMHble XUMUYEeCKre 3HaHWs [ijIsi TIPUHSATUSL pellleHui B KOHKPEeTHBIX
JKU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BellleCTBaMU U UX NIPUMeHeHneM

OK 02.
Ucmonb3oBath
COBpEMeHHbIe
cpefCTBa
TIOUCKa,
aHa/v3a 1
WHTepIipeTaiu
1 uHbopMaIm

B 00/1aCTULIEHHOCTH HAyYHOI'0 MO3HAHUS:

- cchOopMHUPOBAHHOCTh MHPOBO33peHHH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YDOBHIO
pa3BUTHSI HAYKW U OOIIeCTBEHHOM IIPAKTHKH,
OCHOBAaHHOT'O Ha Jiajiore KYJbTYD,
CTIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeCTa B
TMOJIUKY/TbTYPHOM MUDE;

- COBepIIIeHCTBOBaHWe SI3bIKOBOW M UMTaTe/bCKOM

- YMeTb IJIaHUPOBATh U BBITIO/IHATh XUMUYECKHUN SKCTIePUMEHT (TIpeBpalLieHUst
OpraHMYeCcKHX BellleCTB [IPU HarPeBaHWH, TI0JIyYeHre STHUIeHa U U3yUeHre ero
CBOMCTB, KaueCTBEHHble peakl[Md Ha ajbJerujbl, Kpaxmasa, YKCYCHYIO
KUCTIOTY; ieHaTypauusi 6e/KoB NPy HarpeBaHWH, L[BeTHbIE peakIu OeJKOB;
TIPOBO/TUTH PeaKIIMU MOHHOTO 0OMeHa, OTIpeZiesisiTh CPeZly BOJAHBIX PAaCTBOPOB,
KauecTBeHHbIe peakiuM Ha cyibdar-, KapOoHaT- W XJIOpPUJ-aHHUOHBI, Ha
KaTMOH aMMOHHUS; peLlaTh 3KCIlepuMeHTa/lbHble 3a/jauu 1o TeMam "Metasuibl”
1 "HemeTasuisl'") B COOTBETCTBUM C TIPAaBW/IaMH TEXHUKU 0€30MACHOCTH TPH




u KyJIbTYPbl KaK CpPeJCTBa B3aUMO/IEHCTBUSI MeX/y | oOpalieHuH C BelleCcTBaMH U 1ab0paTopHbIM 000pyZ0BaHUeM; MPe/CTaBIsTh
MH(QOPMAaLMOH | JIFOJbMHU Y MI03HAHUS MUDA; pe3y/bTaTbl XUMHWUYECKOrO 3KCIlepMMeHTa B (OpMe 3alvCu ypaBHeHUH
Hble - OCO3HaHWe 1|eHHOCTU Hay4yHOH [esiTeJIbHOCTH, | COOTBETCTBYIOIIMX peakluii U (OpMy/IupoBaTh BBIBOJbI HAa OCHOBE 3THX
TeXHOJIOTUU TOTOBHOCTb  OCYLIECTB/JSATH ~ IPOEKTHYXO U | pe3yJ/bTaToB;
Jib)i: UCCIIelOBaTe/IbCKYHO JlesITe/IbHOCTD | - YMeTb aHa/IM3UPOBaTh XMMUUECKYI0 HH(OPMaLMIo, TOIyYaeMyt0 U3 pa3HbIX
BBIITOJIHEHUS VH/IMBU/yalbHO U B TPYIIIIE; VICTOYHHUKOB (Cpe/iCTB MacCOBOM MH(opMaLuy, ceTb VIHTepHeT u pyrue);
3aja4 OB/ajileHNie  YHHBEPCAa/IbHBIMH  Yy4Ye0HBIMH | - BJIaZieTh OCHOBHBIMU METO/[JaMUA HAyYHOTO TIO3HAHKS BEIIeCTB U XUMUYeCKUX
npogeccroHan | Mo3HaBaTe/IbHbIMHU AeHCTBUSAMM: siB/ieHu (HabstoZieHne, U3MepeHue, SKCIIePUMEHT, MO/le/IUpPOBaHue);
BHOU B) paboTa c nHpopmanmeii: - yMeTb TNPOBOJUTb pacyeTbl 10 XUMHUECKUM (opMysaM U ypaBHEHUSM
[eaTe/IbHOCTU | - B/1aJileTb HaBbIKaMM MO/y4YeHUs] UHPOPMAallMM M3 | XUMUUECKMX peaklMid C  MCIO0/Ib30BaHWEeM  (DPU3MYECKUX  BeJIMYMH,

WCTOUHMKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO | XapaKTepU3YIOIIMX BelecTBa C KOJHMUECTBEHHOM CTOPOHBI: Macchl, o0bema

OCYLL|eCTBJISITh [TOUCK, aHa/IM3, CUCTeMaTU3alvio U | (HOpMasibHble YCJIOBUs) Tra30B, KO/JMYeCTBa BellleCTBA; MCIO/Ib30BaTh

VHTeprpeTaLyo HHPOPMAaLIMU pa3/IMUHbIX BUJOB U | CUCTEMHble XUMHWUECKWe 3HaHWs [Jis TIPUHATHS pelleHHMd B KOHKPEeTHbIX

(dopM InpejicTaB/IeHNs; JKU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C BellleCTBaMU U UX NIPUMeHeHHeM

- Cco3/aBaThb TeKCTbl B pas/MuHbIX (opMaTax C

yuyeToM HasHaueHus MH(POpPMaLMu U 1ie/IeBOU

ayZUTOpUY, BBIOWpas ONTHUMAaJbHYI  (opmy

TNIpe/iCTaB/IeHNs] U BU3ya/Iu3aLiuy;

- OLleHMBaThb JIOCTOBEPHOCTb, JIETUTHUMHOCTb

UH(pOpMalLMY, ee COOTBETCTBHe IIPaBOBBIM W

MOpabHO-3TUUeCKUM HOpMaM,;

- UCMO/b30BaTh CpejCTBa WH(OPMALMOHHBIX U

KOMMYHMKALJUOHHBIX TEXHOJIOTMA B pelleHun

KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX U

OpraHM3alMOHHBIX  3aZad ¢  coOsofieHreM

TpeboBaHUI1 5PrOHOMUKHU, TEXHUKU Oe3011acHOCTH,

TUTHeHBl, pecypcocOepeXxeHus, TIPaBOBLIX W

3TUYeCKMX HOpPM, HOPM  HWH(OPMAaLMOHHOU

0e30I1aCHOCTY;

- BJIa/leTh HaBbIKaMU pPaCIlO3HaBaHUs U 3all{UThbl

vH(popMaryy, THPOPMAIIMOHHOU 06e30TacHOCTH

JIMYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpasBUTHIO, | - yMeTb IJIAHUPOBATh U BBIIOHATH XMMHUYECKHI SKCIIePUMEHT (IIpeBpalleHust
S dexTuBHO CaMOCTOSITe/IbHOCTH U CaMOOIIpe/le/IeHuIO; OpraHuyYecKX Bell|eCTB [IpY HarpeBaHWY, NI0/IyYeHre STUIeHa U U3y4yeHre ero
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B3aMMO/IENICTBO | -OB/aJieHue HaBbIKaMH yueOHO- | CBOMCTB, KaueCTBeHHble Ppeak[Md Ha aJbAerwipl, Kpaxmas, YKCYCHYIO
BaTh U HCC/IeIoBaTe/TbCKOM, TIPOEKTHOW W COLIMANbHOM | KUC/IOTY; JeHaTypalius 0e/IKOB MpU HarpeBaHWM, IIBeTHbIe peaklud 6emnkos;
paboTathb B JesITe/TbHOCTH; TIPOBO/IUTH PeaKL[I HOHHOTO 0OMeHa, OTIpe/ieNisiTh CpPe/ly BOJHBIX PaCTBOPOB,
Ko/iekTvBe 1 | OB/1ajieHHe YHUBEPCa/IbHBIMH | KaueCTBeHHble peaklMd Ha Cy/bdaT-, KapboHaT- M XJIOpWJ-aHUOHBI, Ha
KOMaH/ie KOMMYHHUKaTUBHBIMH JIeNICTBUAMM: KaTHOH aMMOHMSI; pelliaTh KCTieprMeHTaIbHbIe 33/lauM 110 TeMaMm "MeTasuibl"

0) coBMecTHas /|eATe/IbHOCTD: u "Hemetasibl'") B COOTBETCTBUM C TIPaBU/IaMH TeXHUKHU 0€30MacHOCTH TpU

- TOHMMAaTb U WCIOMb30BaTh TPerMYIlecTBa | 0OpallleH!H C BelecTBaMH U 1ab0paTopHbIM 000pyZOBaHNEeM; MPe/ICTaBIsTh

KOMaH/JHOW U UHAUBU/yaTbHOM paboThi; pe3y/ibTaThl XUMUYECKOTO JKCIiepuMeHTa B (opMe 3arvcu ypaBHeHHH

- TIPUHUMATL 1[I COBMECTHOM [1esiTe/IbHOCTH, | COOTBETCTBYIOLUX peakluid U (POpMyIMpoBaTh BBIBOJbI Ha OCHOBE 3THUX

OpraHU30BbIBaTh U KOOD/JUHUPOBAThH [IEMCTBUS T10 | pe3y/bTaToB

ee [JOCTWKEHHUIO: COCTaB/sATb IUIAaH [IeUCTBUH,

pacripe/ieJisiTb POJIA C Y4eTOM MHEHUH Y4aCTHUKOB

00Cy>KIaTh pe3yabTaThl COBMECTHOM PabOTHI;

- KOOpJVWHHUDOBaTb U BBINOJHATH paboTy B

yCJIOBUSIX peanbHOro, BUPTYaIbHOTO u

KOMOWHUPOBAHHOTO B3aUMOZEeNCTBUS;

- OCYLIeCTB/JSATb I03UTHBHOE CTpaTeruueckoe

ToBeJleHre B PA3/IMUHbIX CUTYALUsX, TPOSIB/ISThH

TBOPYECTBO U BOOOpa’keHUe, ObITh MHUITMATUBHBIM

OBJ1aieHNe YHUBEpPCATbHBIMHU Pery/JIATUBHbIMH

JeNiCTBUAMM:

I') IPUHATHE ce0s U JPYrux Jroei:

- IPUHUMAaTh MOTHBBI U apT'YMEHThI IPYTUX JHofei

TIpY aHaJTu3e pe3y/bTaToB /lesTe/IbHOCTH;

- TIpU3HaBaTh CBOe TPaBO U MpaBO APYTUX Jrofel

Ha OLIUOKY;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP C

TO3ULIMH JIPYTOT0 UesioBekKa;
OK 07. B 00/1aCTHIK0/IOrMYeCKOro BOCITUTAHHA: - cthopmMupoBaTh MpeACTaBle€HUs: O XUMHWYECKONW  COCTaBJIsOLeN
CopeiicTBOBaTh | - CHPOPMHUPOBAHHOCThL IKOJIOTMYECKOM KY/bTYpPhI, | eCTeCTBeHHOHAyUYHON KapTWHbI MHpa, PO XUMHH B T103HAaHWM SIBJIEHUM
COXpaHeHUIo MOHUMAaHUe BJIMSHUSL COLIMA/IbHO-3KOHOMUUECKUX | TIPUPO/bI, B (OPMHUPDOBAHUU MBILIJIEHUST W KYJbTYypbl JIMUHOCTH, e€e
OKpY)KaloITleid | MPOLIeCCOB  Ha  COCTOSIHWE — TIPUPOAHON U | (DYHKI[MOHATILHOW I'PaMOTHOCTH, HEOOXOAMMOM /I/Is1 pellieHUsT TIPaKTHUeCKUX
cpefpbl, COLMAZIbHOW  Cpefibl, OCO3HaHHe TJI00ABHOTO | 33Zlay M JKOJIOTMUeCKH 0OOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 370POBBIO U

pecypcochepex

XapakTepa 9K0JI0rHYecKUx rnpobsiem;

TIPUPOJHOM Ccpeie;




eHMUIO,
TIPUMEHSITh
3HaHUS 00
M3MeHeHU!
K/IMarTa,
TIPUHLUTIBI
Oepe>xMBOTO
TIPOU3BO/ICTBA,
3¢ PeKTUBHO
JleiCTBOBATh B
ype3BbIYaHbIX
CUTYyaLUsAX

- TJIaHUPOBaHWE U OCYLeCTB/IEHHWEe [eUCTBUN B
OKpy>KaloIlleld cpeJile Ha OCHOBE 3HaHUS Leseu
yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBa;

aKTHMBHOE HeIpUsIThe JeUCTBU, MPUHOCSILNX BpeJ,
OKpY’Karolller cpefie;

- yMeHHe TIPOTHO3UPOBATb Heb/AronpusiTHbIe
9K0JIOTUYEeCKHe TOC/Ie[CTBUS TpeAPUHUMAaeMbIX
JleliCTBUM, MpeJoTBpalllaTh UX;

- paciiiipeHue orbITa
5K0JIOTUYECKOU HarpaB/leHHOCTH;
- OBJIa/IeHMe HaBbIKaMH yueOHO-
WCCIe[|0BaTe/IbCKOM, MPOEKTHOM M COL[MabHOM
JlesiTe/IbHOCTH;

J1esITeTIbHOCTH

- yMeThb cOOMIO/aTh TIpaBM/Ia SKOJIOTHUECKH 11e1ec000pa3HOoro TOBe/IeHHs B
ObITY W TPYZOBOU JieITeTbHOCTA B 1IeJiIX COXPAaHEHHsI CBOEro 3/I0pPOBbsi U
OKpY’Karollled MPUPOJHOM Cpelibl; YUWTHIBaTh OMAaCHOCTb BO3/JEHCTBUS Ha
JKUBble OpPraHW3Mbl Ofpe/le/IeHHbIX BeLecTB, MOHKMMasi CMbIC/ TOKa3aTesis
rpe/ieJIbHOW JJOMYCTUMOM KOHLIEHTpaLuu




2. CTPYKTYPA U COJEPXAHUE OBH.IEOBPA3OBATEHBHOI>1 JUCHOUIVINHBI
«XNUMUS»

2.1. O0BeM AMCIUIVIMHBI M BUbI YUe0HOU PadoThI

Buj yue0HO# padoThI O0Bem B yacax
O0BeM 00pa3oBaTe/IbHON MPOrPaMMBbI JUCIHILIMHBI 72

B T.4.

OcCHOBHOe coiep)KaHue 72

B T. U. BO B3aMO/IeMCTBUH C TPEIo/laBaTesieM:

TeopeTHYecKoe 00yJyeHre 4
sabopaTOpHbIe U NPaKTUUeCKre 3aHITHs 4
CaMOoCTOsITe/IbHasi paboTa 64
IIpomexyTouHas arrectanus (auddepeHLIMPOBaHHbIN 3a4eT) -




2.2. TemaTUyeCKHH MJIaH U CO/iep)KaHUEe JUCIUTTMHbI

HaumenoBanue | Cojep;kaHue yueOGHOro MaTepuasa, 1abopaTopHbIe U MPAKTHYECKUe 3aHATHS, MPUK/IaJHOH OBLeM 4acos dopmupyeMble
pasfie/ioB H TeM MOAY/Ib KOMIIeTeHI{UH
1 2 3 4
OcHoBHOe coiep)XKaHue 72
Pa3pgen 1. OcHOBBI CTPOEHMA BellecTBa 6
Tema 1.1. OcHoBHoOe cojep)xaHue 4 OK 01
Crpoenne aTomoB | TeopeTnueckoe 00yueHue 2
XUMHUUECKUX N N
57eMEHTOR 1 CoBpeMeHHast Mo/le/lb aTOMa. XUMHUUECKUI 3/IeMEeHT, CUMBOIMYECKUN SI3bIK XUMHUU. DJIEKTPOHHAs
— KOHQ)HpraHHH, BajIeHTHbIE  3/IeKTPOHBI, BaJeHTHOCTb.  JJIEKTPOOTPHULATENILHOCTb.  BubI 2
R — XUMHUUECKOH CBSI3U M UX 00pa3oBaHue.
CBSI3U IIpakTHueckue 3aHATHA 2
Perenue 3asjaHuii o xuMuueckor cuMBoJjiMKe U HoMmeHk/atype (IUPAC u TpuBUasibHbIe Ha3BaHUS),
COCTaBJ/IeHUe dbopmyn HeopraHuyecKux CcoeIMHeHU. 7
3aZlaHysl Ha CBSI3b CTPOEHHs aTOMa C M3MeHeHHeM CBOWCTB 3/IEeMEHTOB M UX COeJUHEHUWIl 10
[Tepuoanueckoli cucteme.
Tema 1.2. OcHoBHoOe cojiep)xaHue 2 OK 01
[Tepuopnyeckuit | [IpakTHYecKHe 3aHATHUSA 2 OK 02
3aKOH M Tab/ilia  [Tepyopuueckas cucrema [1.1. Menzeneesa, GU3MUECKHii CMBIC/ 3aKOHA. 3aKOHOMEPHOCTH
A.W. Menpeneesa |ysyvieneryist CBOJCTB 3/1eMEHTOB 1 coefjHeHri. HayuHoe 3HaueHHe 3aKOHa, TIPOTHO3bI U OTKPBITHE )
HOBBIX 3/1EMEHTOB.
PelieHue 3a/jJaHU Ha XapaKTePUCTUKY JIeMEHTOB 110 MX MOJ0KeHH0 B [lepuouueckoii cucteme.
Pa3zpen 2. Xumuueckue peakijyiu 10
Tema 2.1. Tunel | OcHOBHOe coaepKaHHe 4 OK 01
XUMUUECKUX Teoperuueckoe o0yueHue 2
peakLui Krnaccudukanys v TATIbI XUMUUeCKUX peakiiui, CoCTaB/ieHre ypaBHeHUH (coe/[uHeHue,
pasiokeHue, 3amerieHue, oomeH, OBP), cTerieHb OKUC/IEHNsI, OKUC/TUTE b U BOCCTAaHOBUTE/Tb, 2
3/IeKTPOHHBIN 6anaHC, POk peakiyii
CamocrosiTesibHasA padoTa 2
KonyecTBeHHbIe OTHOLLEHUS: MOJb, MOJISIPHasi Macca, 3aKOHbI, PACUéTbl TI0 YpaBHEHUSIM; )

JJIEKTPOJIMTUYECKaA AOHUCCOLMALIKA, WOHbLI, HWOHHBLIE peakKlWH, KHWC/JI0THO-OCHOBHLI€ TIPOLIECCHI,




TIPU3HAKW Y TUIIbI PeaKluii, cpejia PaCTBOPOB

Tema 2.2. OcHoOBHOe coiep)XKaHue 6 OK 01
OneKTponUTHYeCKa| CamocTosATe/IbHasA padoTa 2 OK 04
A AUCCOLMALMA U 1 Teoppg  3/1€eKTPOMTUYECKON IMCCONMAIMK. VIOHBI. D/IeKTPO/UTHI, He3/IeKTPO/IUTHL Peakiyu
MOHHBIIT 00MeH noHHOro obmeHa. CocTaBjieHHe peakliii MOHHOTO OOMeHa TyTeM COCTaB/ieHWs WX TIOJHBIX U )

COKpallleHHbIX HMOHHBIX ypaBHeHHWM. KHCIOTHO-OCHOBHBIe peakluM. 3aZlaHWsi Ha COCTaBJieHUe

HMOHHBIX peaklii

CamocrosTesibHasi padora 4

“Tunbl XMMHUYeCKUX peakLui’”.

WccnenoBanue TUMOB (110 COCTaBY U KOJIMUECTBY UCXOHBIX ¥ 00pa3yroIMXCsl BeleCcTB) U 4

MPHU3HAKOB XMMHUUECKHUX peakuyii. [IpoBefieHre peakiii FOHHOTO 0OMeHa, oripeZiesieHre Cpefbl

BOJIHBIX PaCTBOPOB. 3a/laHusi Ha COCTaB/IeHUe NOHHBIX peakLi
Pazpen 3. CTpoeHue M CBONMCTBA HeOPraHU4YeCKHX BellecTB 16
Tema 3.1. OcHoBHOe coiep)XKaHue 4 OK 01
Knaccudukaiysi, | CamocTosTenbHas paGoTa 4 OK 02
HOMECHKJIaTypd 1 Crpoenue BelrjecTBa U XMMUUECKHe peakLuu 2
CTpoeHne Krnaccudukaiiys BelecTB, OKCH/IbI, KUC/IOTbI, OCHOBaHUSI, CO/IM, arperaTHble COCTOSHUSI,
HEOPraHWYeCKHUX  |KpUCTa/uIMYecKre PeléTKH, 3aBUCMMOCTb CBOMCTB
BEIECTB CrtpoeHue BeljeCcTBa U XUMUYECKUe peakLiuu 2

HomMmeHK/aTypa HeopraHM4yeCcKHx BelljecTB. PellleHue pakTUUeCKUX 3aZlaHri 10 K1acCU(pUKaLWY,

HOMEHK/IaType U XUMUUYeCKUM (hopMysiaM HeopraHW4yeCKUX BelLeCTB Pa3/IMYHbIX K/IaCCOB: Ha3bIBaTh )

Y COCTaBJISATh (POPMYJIbI XMMUUYECKUX BelLleCTB, OMpe/ie/siTh IPUHAAJIEXXHOCTD K Kaaccy. [Tonck

vH(OpMalY 10 Ha3BaHUsIM, UleHTU(UKATOpaM, CTPYKTYPHbIM opMyiaM
Tema 3.2. ®usuko-| OCHOBHOe coaepKaHHe 8 OK 01
XUMUUECKHEe CamocrosTenbHas pabora 8 OK 02
CBOWCTBA CTpoeHue BellleCTBa ¥ XMMHUUECKHEe peakLun 8
HEOPraHMIECKIX | Metanmel. O6uipe Gu3nUyecKie ¥ XMMUUeCKHe CBOHCTBA MeTa/ioB. Crioco6hl MojyyeHns. 3HaueHHe
BELLECTB MeTa/l/IOB ¥ HeMeTa//IOB B IIPUPOJE U JKU3He[eATe/LHOCTH 4eI0BeKa M OpraHusmMoB. Kopposus 2

MEeTaJslJIOB: BU/IbI KOPPO3HHU, CITOCOOBI 3allIUThl META/VIOB OT KOPPO3UHU

Hemetamiel. Ob6upe ¢usnueckre W XUMUYECKWe CBOWCTBA HeMeTa/UIoB. THMHMUHbIE CBOMWCTBA

HeMmeta/sioB [V— VII rpynn. Kraccudukauys u HOMeEHK/IaTypa COeJWHEHUW HeMeTaslioB. 2

KpyroBopoTbl 6OTeHHBIX 37IeMEHTOB B TIPHUPO/IE




XvMHUecKre CBOMCTBAa OCHOBHBIX K/IaCCOB HEOPraHUUeCKUX BellleCcTB (OKCU/IOB, TUAPOKCHIOB,

KUCJIOT, COJIeN U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB MPOCTHIX BeIleCTB, BOJAOPOHBIX 2

COeJIMHeHUM, BbICIIUX OKCUJIOB U TUPOKCUIOB

CocraB/ieHe ypaBHeHUM peaklyii (MeTasljibl, HeMeTasl/ibl, OKCH/bI, KACIOThl, OCHOBAHUs, COJIN) )

Perienuie 3a/1au Ha CBOMCTBA, MOJIyuyeHNe U IPUMEHEeHHe BellleCTB
Tema 3.3. OcHoBHoOe cojepxaHue 4 OK 01
Upentndukauus | CamocTosiTensHas pabora 4 OK 02
HEOpraHM4eckuX | CtpoeHue BelljeCTBa U XUMUUYECKHe PeaKIiu 4 OK 04
BELLECTB VpeHTUUKaLMg HeopraHUUeCcKuX BeIeCcTB: SKCIIepUMeHTajlbHble 3a/laud, pacrio3HaBaHUe 4

COe/IMHeHUI, KaueCTBeHHbIe PeakI[Mi Ha aHWOHbI M KATUOH aMMOHUS
Paspen 4. CTtpoeHue U CBOICTBA OPraHMYeCKHUX BellleCTB 25
Tema 4.1. OcHoOBHOe coiep)XKaHue 4 OK 01
Knaccudukauys, | CamocrosaTenbHas pabora
CTpoeHne 1 Opranunyeckast XMMUs: CTaHOBJIEHUE, IIPeMeT, 3HaueHue. Teopus ctpoenust Bytieposa, yrieposHbli
HOMeHK/IaTypa CKeJleT, U30MepUsl, 3aBUCUMOCTb CBOWCTB OT CTpOeHusl. DyHKIIMOHA/IbHbIEe FPYIIIbl, KJIaCCU(pUKaLus, 2
OpPraHUYeCcKUX HOMEHKJ/IaTypa, OMO0JIOTMUeCKH aKTUBHBIE U BBICOKOMOJIEKY/ISIPDHbIE BellleCTBa
BeIl|eCTB CamocrosTenbHas pabora 2

HomeHknaTypa opraHu4yeckux coefiIMHeHUH (yr/eBOJOPO/Abl, CIIMPThI, KUCIOTHI U JIp.), COCTaBIeHHe ’

dhopmyJ1, pacuéThl COCTaBa
Tema 4.2. OcHoOBHOe coiep)XKaHue 13 OK 01
CsoncTBa CamocTosATe1bHas pabora: 7 OK 02
OpraHn4eCcKux OU3MKO-XMMUUECKHEe CBOWCTBA OPraHUYECKWX COeIMHEHWH OT/e/NbHBIX K/IaccoB (0COOEHHOCTH OK 04
coeJMHeHUM Kjaccu(UKaluu U HOMEHK/IATypbl BHYTPHM KJjacca; TOMOJIOTMUECKWM psifi U obijasi Gopmyia;

130Mepusi; pu3nyecKre CBOMCTBA; XMMHUYeCKHe CBOWCTBA; CTIOCOObI MOJTyYeHus!):

— TpeJie/ibHbIE YT/IeBOAOPO/bI (a/KaHbI U LIMK/I0a/IKaHbl). ['opeHre MeTaHa KaK OJUH U3 OCHOBHbBIX

HCTOYHHKOB TeTlla B TIPOMBIIIIEHHOCTH ¥ ObITy. CBOMCTBA MPUPO/IHBIX YT/IEBO/IOPO/IOB, HAXOXK/eH1e

B MPUPO/ie Y NPYMEeHeH e a/IKaHOB; 3

— Hernpe/iefibHble (a/JKeHbl, alKWHbl U ajKaJueHbl) MU apoMaThyecKue YriaeBoJopoAbl. I'opeHue

aljeTuieHa KaK MCTOUYHUK BbICOKOTEMIIePATyPHOT0 MJlaMeHU /iJisi CBaDKU U Pe3KU MeTaJsljioB

— KUCIOPOACOo/epsKaliye coefuHeHUsi (CITUPTBI U (eHOsbl, KapOOHOBBIE KUCIOTHI U 3(UPHI,

anbAerupl U KeTOHbI, JKUPBI, YraeBoAbl). [IpakTuueckoe nMpuMeHeHHe 3TU/IEHTJIMKOJIS, TJIULepUHa, )

¢denona. IlpumeHeHue dopmanberusia, aleTanbJeruia, YKCYCHOW KUC/IOThL. Mblla KakK COMU
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BBICIITX KapOOHOBBIX KMCJIOT. MOFOIIIe CBOHCTBA Mbljla

— asoTcofiep)Kaliye coequHeHUs1 (aMUHBI W aMUHOKUC/IOTHI, Oesikv). BbICOKOMOJIEKY/IspHbIe
coeivHeHUs1 (CUMHTeTUUeCKHe U OMO/IOrMueCcKu-aKTUBHBIE). MOHOMeD, T0/TMMep, CTPYKTYPHOe 3BeHO.
[Tonmepu3anus 3TUIeHa Kak OCHOBHO€ HarlpaBJ/ieHHe ero UCIOIb30BaHMUS.

I"'eHeTHYecKas CBsI3b MeX/1y K/lacCaMy OpraHUYeCKUX COeJMHeHUN

CamocTrosiTesibHasA padoTa

CBolicTBa OpraHUYECKHMX COeJAVHEHWM OT[e/lbHbIX K/IacCOoB (TpUBMaJbHasi W MeXAyHapoJHast
HOMEHK/IAaTypa, XWUMHUECKHWe CBOMCTBA, CIIOCOObI IIO/yueHHsl): TipeZiesibHble (alKaHbl U
LIMKJI0QJ/IKaHbI), HeTipe/iefibHble (a/IKeHbl, aJKWHbI U ajKaJueHbl) U apOMaTUUYecKue YrieBoJ0pO/bl,
CIUPTHI ¥ (HeHOJTbI, KADOOHOBBIE KMC/IOTHI U 3(UPHI, anbAeTru/ibl U KeTOHbI, aMUHBI 1 aMUHOKHC/IOTHI,
BbICOKOMOJIEKYJ/ISIDHbIE COeJUHEHUs. 3aZlaHKsl Ha COCTaB/ieHHWe ypaBHEHHWM XUMHUeCKUX peakLUi C
y4acTHeM OpPraHUYeCcKUX BeIlleCcTB Ha OCHOBAHUM UX COCTaBa M CTPOEHUs

CocraB/ieHde CxXeM peakluii (B TOM UHC/Ae 10 TIpPe/J0’KeHHbIM I[elloukaM TpeBpalljeHul),
XapaKTepU3yIIINX XUMHUUeCKre CBOMCTBAa OPraHWYeCcKUX COeJUHeHUM OT/e/IbHBIX K1aCCOB, CTTIOCOObI
UX TIOJlyueHWsT W Ha3BaHWe OpPraHUYeCKUX COeAVHEHWM I0 TPUBMAIBHON WM MeKAyHapOJHOU
cucTeMaTUYecKol HOMeHK/IaType.
PelieHne TIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYEeCKUX 3a/laHMi Ha CBOWMCTBA OpPraHUYeCKUX
COeJTMHEHUM OT/e/IbHBIX K/1aCCOB

CamocrosTesibHasi padora

IIpeBpallieHrst OpraHNYeCKUX BeIeCTB TPA HarpeBaHUU .
[TonyyeHue >TwieHa U WU3yueHWe ero CBOMCTB. MojenvpoBaHHWe MOJIEKY/ W XUMHUYECKHUX
TipeBpallleHUI Ha IpUMepe 3TaHa, STU/IeHa, alleTHUIeHa U Jip.

Tema 4.3. OcHoBHOe coiep)XKaHue OK 01
Upentndrkatus | CamocrosiTensHas pabora OK 02
OPTaHMHIECKIX BuoopraHuueckue coeJuHeHus. IIpuMeHeHMe W 6GMO/IOrMUecKas po/ib Yr/aeBofoB. OKHC/IeHHe OK 04
BEILECTB, MX yrneBozioB. O6/1acTH MpUMeHeHUs] aMMHOKUCIOT. Benku. YKupbl

3HaueHue U

TpYMeHeHHe B

6LITOBOI 1 Ponb opraHMueckoil XMMHHM B pellleHHH Tpo6/eM 3HepreTMueckoil 6e30MacHOCTH, B PasBUTHM

TIPOU3BO/ICTBEHHOH | Me/IUIIUHBI, CO3JAHIN HOBBIX MaTepuasioB, HOBbIX MCTOUHMKOB 3Hepruu. OMacHOCTh BO3JeHCTBUS

JlesATeTbHOCTH Ha JKUBbIE OPraHU3Mbl OPraHMUECKHX BEIL|eCTB OT/ie/IbHBIX K/J1aCCOB, CMBIC/ TI0Ka3aTess Mpe/ie/IbHO

yesloBeKa JIONTYCTUMO#M KOHIIEHTpaLK

Pa3sen 5. KuHeTHJyeckHe H TepMOJMHAMHYeCKHe 3aKOHOMEPHOCTH NMPOTeKaHUsA XHMHUYECKHX peaKIjHii
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CkopocTtb OcHoBHOe cofep)XxaHue 4 OK 01
XUMHUUECKUX CamocrosaTennHas pabora 2 OK 02
PeaKu. CkopocTh peakuyy, (akTopbl (NpUpoJa BeIeCcTB, KOHLIEHTpALYs, TeMIepaTypa, MOBePXHOCTh),
Xumuueckoe TeTioBbie 3G deKTHI (3K30- U 3HJ0TepMUUeckre peakiiuu). OOpaTUMOCTh, XUMHUUECKOe paBHOBeCHeE, 2
paBHOBecHe ero cMmelljeHye (KOHLIEHTpalys, fiaBjieHre, TeMmrepaTypa), npuHuun Jle [larense
CamocrosiTesibHasA padora 2 OK 01
3a/iaHust Ha B/IUsIHUE (DAKTOPOB Ha CKOPOCTh PeaKIUU U 9KOJIOTHUECKYI0 6e30macHOCTh. IIpuMeHeHue ) OK 02
npuHuyna Jle [Mlatenbe g5 onipesiesieHrs CMellleHNs] PAaBHOBECUS
Paspen 6. PacTBOpBI 6
Tema 6.1. OcHoBHOe coiep)KaHue 6 OK 01
IlonsiTie 0 CamocrosTenbHas pabora 4 OK 02
pacTBopax PacTBopeHHe Kak  (DM3UKO-XMMHUECKHMI TIporjecc. PacTBOpbI, Croco6Gbl  MPUTOTOB/IEHMS, OK 07
pacTBOPUMOCTb, MacCOBasi [Io/isi pacTBOpeHHoro BeirjectBa. [IJIK ¥ oOlleHKa 3KOJ0TAYeCcKon
besonacHocTu. IlpaBuia Ge3omacHOro mMoBeZieHUss B ObITy ¥ Ha paboTe. PellleHue MpaKTHUKO- 4
OPMEHTUPOBAHHBIX pACUeTHbIX 3aJlaHUi Ha pPACTBOPbI, WCMO/Mb3yeMble B OBITOBOM U
TIPOW3BO/ICTBEHHOM JIeATE/IbHOCTH UeI0BEKa
Tema 6.2. OCHOBHOE COjiep)XaHHe 2 OK 01
Wccnenosanne CamocTosTebHas pa6oTa 2 OK 02
CBOUCTB PACTBOPOB | ([TpuroTop/eHre pacTBOPOB». OK 04
[IpurotoBneHue pacTBOPOB  3aflaHHOW  (MaccoBoM, %) KOHLeHTpauuud (C  TPaKTHUKO- 7
OPHEHTUPOBAaHHLIMK BOTIPOCAMHM) U OTIpe/ie/ieHre CPe/ibl BOAHBIX paCTBOPOB.
PellieHue 3a/jau Ha MPUTOTOBJIEHHE PACTBOPOB
ITpodeccoHa/TEHO-0PHEHTHPOBAHHOE CO/leP>KaHue
Pasgen 7. Xumus B ObITY U IPOM3BO/ICTBEHHOM /[eATe/IbHOCTH Ye/I0BeKa OK 01
Xumusi B ObITY M | OcHOBHOe cofep)KaHHe OK 02
TPOU3BO/CTBEHHOM
POM3BOACTBEHHON | e g peTyyeckoe oGyuenne 2 OK 04
JeTeIbHOCTH = = = OK 07
HeIOBeKA Hogelillie [OCTW)KEHUST XUMUYECKOW HAayKW W XUMHUECKOM TexXHOornd. Pojib XUMUM B
obecrieueHny 3KOJIOTMYECKON, SHEPreTHUeCKON U TMUILeBOM 0e30MacHOCTH, Pa3BUTUN MeJULIVHBI. 2
TTpaBu/ia MOMCKA U aHA/IM3a XUMUYECKON HH(OpMaLY U3 Pa3/IMUHbIX UICTOYHHUKOB
IIpakTHYecKue 3aHATHA
TTouck ¥ aHa/iM3 KeHCOB O NMPUMEHEHUM XUMUYECKUX BEIIeCTB M TEXHOJOTUH C yueToM Oyayiieit 3

nipodeCCOHATBHOM [IeATeTbHOCTH 110 TeEMaM.

12




3anTa: I[IpefcTaByieHre pe3yabTaToOB pellleHHs KeiicoB B (hopMe MUHU-/IOK/Iazia C TIpe3eHTalyein

IIpomexyTouHas arrecTanus mo gucuumirHe (Aud¢epeHIUPOBaHHBINA 3aUeT)

Bcero

72
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3. YCJIOBHSI PEAJTU3AIIAYM ITPOTPAMMBI OBIIIEOBPA30BATE/ILHOI
JTACITUTUTAHBI

3.1. MaTepua/IbHO-TEXHUYECKOe o0ecreyeHmne

Peamm3auumsi mporpaMMbl  yueOHOW — AWCLMIUIMHBI — TIPOU3BOAWTCS C  TIPUMeHEHUeM
JVICTAaHLIMOHHBIX TeXHOJIOTUM 1 TpeOyeT Hauusl 37IeKTPOHHOW 0Opa3oBaTe/lbHOM Cpeibl; yaeOHOTro
KabuHerTa.

O0OopysoBaHue yueOHOro KabuHera:

® KJacCHasi 0CKa;

® TI0Ca/|0YHbIe MeCTa 10 KOJIMUeCTBY 00yUaromuxcs;

¢ pabouee MeCTO TperioJjaBaTeis;

* yuyeOHO-TIPAaKTHUECKOe 000pyZ0BaHHe, HeOOX0[UMOoe /IS TIPOBEeZIeHUs MPelyCMOTPEHHBIX
MporpamMMoi MpakTUueckux 3aHsATUN. B cooTBeTcTBUE C 11.4.4. ®T'OC CIIO gonyckaeTcs
3aMeHa 000py/I0BaHKsI €r0 BUPTYalbHBIMU aHa/IOTaMH.

TexHnUecKHue CpeJCTBa 00yUeHH:

®  KOMIIBIOTEPHI C BBIXOAOM B CeTh Internet;

® calT «JIuyHasi CTyAusi» C BO3MOXKHOCTBIO pabOTBI C 3/IEKTPOHHBIM 00pa3oBaTe/bHBIM
pecypcom;

®  3/IeKTPOHHbIe OMOIMOTEUHBIE PECYPCHI.

YuebOHO-MeTOJUECKOe o0ecreueHne AUCIUILIMHbBI:
* METOJUYECKHEe YKa3aHUs [10 OpraHU3aliH IMPAKTUUeCKUX 3aHSTHI;
* METOMUECKHe YKa3aHHs [0 CAaMOCTOSITe/IbHOM pabore.

ITporpamMHoOe obGecrieueHue:

[TporpammHoOe obecrieueHue, SIB/ISIIOIIEECS YaCTbO  37€KTPOHHOW — MH(OPMAIMOHHO-
obpa3zoBare/ibHOI Ccpefibl U Oa3upyroleecs: Ha TeJIeKOMMYHHUKALIMOHHBIX TEXHOJIOTHSIX:

- KOMITbIOTepHbIe 00yyYarolIjie porpaMMel;

- TDEHWHI OBble U TeCTHUPYIOLLMe [IPOrPaMMBbl;

- UHTeJJIeKTya/ibHble POOOTH3MPOBAHHbBIE CUCTEMBI OL[eHKH KaueCTBa BBIOTHEHHBIX paboT.

[Tporpamma ympaBneHusi obpa3oBatesibHbIM Tiporjeccom B OMOC  (MHdopMaloHHas
texHosiorus. [Iporpamma yripaBnenusi obpa3zoBarenbHbM nporjeccoMm. KOMBAT).

3.2. UndopmanmonHoe obecnieyeHye peajin3anuy MporpaMMbl

OcHOBHbIEe HCTOYHUKHU

1. Tabpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus 10 kmacc. - AKIMIOHepHOe
obuectBo «M3natenbcTBo «IIpocBertieHuex»

2. T'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. Xumus 11 kmacc. - AKIMOHEpHOe
obiiectBo «M3aarenscTBO «IIpocBeliieHye»

3. Epemun B.B., Kysemenko H.E., Tepenun B.U., [Ipo3gos A.A., JIynus B.B. Xumus 10 kiacc.
/ nop, pepakuyeit Jlynuna B.B. - AkijponepHoe o611iecTBo «M3aaTenscTBo «IIpocBelijeHre»

4. Epemun B.B., Kyssmenko H.E., [Ipo3moB A.A., Jlynun B.B. Xumusa 11 knacc. / nof
penakiueii JlynuHa B.B. - AkijoHepHoe o6iriecTBo «/3aarenscTBo «IIpocBeliieHye»

I,Z[Ol'[OJ'[HI/ITEJ'II)HI;I(! HCTOYHHUKH

14



1. Xumwst. 10 knacc. Yrny6nénueiid ypoBeHb: yuebuuk/ B.B. Epemun, H.E. Ky3bmenko,
B.M. Tepenun, A.A. [Ipo3nos, B.B. JIynun; nog pex. B.B. JIynuna. — M.: IIpocseluenue,
2022. — 446, [2] c.: un.

2. Xumusi. 11 knacc. Yrny6nénnsii ypoBenb: yueouuk/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. Ipo3nos, B.B. Jlynun; nog pef. B.B. Jlynuna. — M.: TIpocBeiienue, 2022. — 478, [2] c.:
UJL.

3. Xumusi. Yrmy6seHnsiid ypoeHb. 10—11 kmaccer: pabodast mporpamma K imHAN Y MK
B.B. JlyHuHa: yueOHO-MeTOJUUeCKOoe nocobue / B.B. EpemuH,
A.A. [Ipo3nos, 1.B. Epemuna, 3.1FO. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4. Metoguueckoe mocobue k yuebHuky B. B. Epemuna, H. E. Ky3bpmenko,

B.U. Tepenuna, A. A. [Ipo3foBa u ap. «Xumus. Yriayo/ieHHbIH ypoBeHb». 10 kmacc / B. B.
Epemun, AA. [po3nos, n.B. EpemuHa, B. n. MaxoHuHa,
0. FO. CumonoBa, 3.1HO. Kepumos. — M.: [Ipoda, 2018. — 339 c: u.

5. Metoguueckoe mocobue kK yuebHuky B. B. Epemuna, H. E. Ky3bpmenko, A. A.
IIpo3poBa u p. «Xumwus. YTybneHHbIl ypoBeHb». 11 knacc / B. B. Epemun, A.A. [Ipo3zos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcroBa, 3.}F0. Kepumos. — M.: [Ipocda, 2018. — 423
C.: U/

6. IabpuensH, O. C., JIsicoBa, I'. I'. XuMusi: KHUTa /s TIperiofiapaTesisi: yueb.-MeTof,.
nocobue. — M. Akazemus, 2012. - 332 c.

7. Iabpuensa O.C. Xumusi: yueb. ais crya. nipod. yueb. 3apesenuii / O.C. 'abpuensH,
N.T". OctpoymoB. — M., 2016- 256 c.

8. abpuensa O.C. Xumus ajs ipodeccuii U CcrieliiaaIbHOCTeH TeXHUUECKOTO MPOMHIIS:
yueOHUK [Js1 CTy[. yupexzaeHud cpen. mipod. obpaszoBanus / O.C. T'abpuensH, W.T.
OcTpoymoB. — 4-e u3g., ctep. — M: U3parenbckuii LieHTp «Akagemusi», 2017. — 272 c.

NuTepHeT-pecypchbl

1. hvsh.ru — )KypHan «XuMusi B 1IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nekuud 1o xuMuMM Ha caiTe [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4yHO-TIOMY/SIpHBIA TIPOEKT «DJIeMeHTbI
OosbImoi Hayku» (PU3MKa, XUMUsSI, MaTeMaTHKa, aCTDOHOMHUS, HAyKH O >KW3HH, HAYKH O
3emre). HoBocTu HayKu, KHUTY, HAYYHO-TIOMY/ISIPHbIE CTaThH, JeKLUW, SHLUK/IONeIHH.

3. http://gotourl.ru/4783  (http://potential.org.ru/) CalT Hay4yHO-MIOMY/SIPHOTO >KypHasa
«ITorenyuan». XKypnan usgaéres ¢ 2005 r., ¢ 2011 r. — pasgen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaT Hay4YHO-NTOMYJIIPHOIO )KypHasia «XUMHUs U
>KU3Hb». JKypHain usnaércsa ¢ 1965 r.

5. http://gotourl.ru/4786__ (http://www.chemnet.ru/rus/elibrary/) OTKpbITasi 3/1€KTpOHHas
OubmmoTeka xuMuueckoro noprana «Chemnet», copepXut yueOHble ¥ MHPOPMaIIOHHbIE
MaTepuasbl Jjisl KOJLHUKOB U yuuTesieid. B Heli MOXXKHO HalTU yueOHUMKH 110 oOreid u

HeOpraHuueCKou XMMUU, OPraHudeckol XUMUH, MyJIbTUMeIlaMaTepPUaibl, a TAK>XKe 3a7jauu
XUMUUECKUX OJIUMITHAZ, C pelIeHUsMH, 3a/[auil  BCTYITUTENbHBIX 3K3aMeHOB [I/is
abUTypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) WNHudopmaiioHHbIe
MaTepuasbl 00 oMMIHazax: MOCKOBCKOM Topozickoii, Bcepoccuiickoii, MeH/ie/ieeBCKOM,
MesxxayHapoaHoi. IIpuBefieHbl 3aZjaudl TeOPeTUUECKUX M SKCIIePUMEHTA/NbHBIX TYDOB,
1o/ipoOHbIe pelleHusi, CIIUCKU U (poTorpadun rmodeguTene.
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https://postnauka.ru/themes/chemistry
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/4787
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4786
http://www.hij.ru/
http://gotourl.ru/4785
http://potential.org.ru/
http://gotourl.ru/4783
http://elementy.ru/
http://gotourl.ru/4780

7. http://gotourl.ru/4790 (http://webelements.com/) HanéxHasi cripaBouHasi uHbOpMaIusi o

XUMHUUECKUX 3/IeMeHTaX ¥ UX CBOMCTBAX (Ha aHIJIMKCKOM SI3bIKe).
8. http://gotourl.ru/4792  (http://periodictable.ru/) Pycckosi3pluHBId CaT O CBOMCTBAx

XUMHNUYeCKHX 3/7IeMeHTOB.

9. http://gotourl.ru/7180

(https://www.lektorium.tv) Hekommepueckuii

CalT OHJIAMH-

oOpa3oBaHUs, COZIEP)KUT MHOTO WHTEPeCHBIX 00pa30BaTebHBIX KyPCOB U BH[EOTEKLUMA
JJ1s1 LIKOJTBHUKOB, CTYZIeHTOB U yunTeseld. ECTb HeCKOBKO KypCOB 110 XUMHHU.

10.

http://gotourl.ru/4800 (https://www.cas.org/) Caitit Chemical AbstractService — cambliit

aBTOPUTETHBIN B MHpe XUMHUU UH(OPMaL[MOHHbIN UHTePHET-pecypc (CalT M/IaTHBI).

11.

sI3bIKe.
http:/www.xumuk.ru CalT 0 XWMHM: KjIacCUuecKue YyueOHUKH, CIPaBOYHUKH,
MOUCK OpPraHWYeCKUX U HeopraHWueCcKWX peakLuy,

12.

SHIUWKJ/IONIe WU,

ypaBHEHUH peaklyH.

http://www.organic-chemistry.org/ ITopTan 1o opraHu4eckod XMMHUM Ha aHIJIMHCKOM

COCTaBJ/iIeHHe

13.  http://orgchemlab.com/ CaliT, OCBAIIEHHBIN MTPaKTHYeCcKoi paboTe B 1abopaTopuu
14.  CnpaBouHo-IpaBoBas cuctema «KoHCy/IbTaHT IH0C», «["apaHT»
15. OnekTpoHHO-OMOMMOTEUHAS cucTema (BBC) IbC «IPR SMART»
http://iprbookshop.ru.
4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHUSA
OBII[EOGEPA30BATEJ/IbHOM AUCIIUIL/INHBI
Tunbl o1jeHOUYHBIX
Ne OK Mopayas/Pa3gen/Tema | Pe3yabTar 00ydyeHust .
MepONnpUATHH
I | OcHoBHOe cogepikaHue
1 dopmyMpoBarThb
Pazgen 1. OcHOBBI pMy/Hp
0a3oBble MOHATHSA U
CTPOeHMs BelecTBa
3aKOHBI XMMHH
1.1 |OK 01 CTpoeHue aTOMOB Cocrasnars xumuyeckue |IItyauposaHue
XUMUYECKUX 3/1eMeHTOB |(opMyJibl coefiuHeHn B | TecTrpoBaHue
Yl IPUPOJia XMMUYECKOU |COOTBETCTBUM CO BrinosiHeHne rpakTU4eCKUX
CBSI3U CTereHb OKUC/IeHUS 3a/jaHuM
XUMHUUECKUX 3JIEMEHTOB, |BbInonHeHne 3aaHuii Ha
WCXO/I U3 BaJIEHTHOCTU U |uGdepeH[MpOBaHHOM 3aueTe
3/1IeKTPOOTPULIATE/IBHOCTH
1.2 |OK 01 [Teproguuecknii 3aK0H ¥ | XapakTepru30BaTh [IITyaupoBanue
OK 02 tabmua 1.1. XUMUYeCcKue 371eMeHTsl B | TecTrpoBaHue
Menpeneesa COOTBETCTBUM C UX BrinosiHeHWe NpakTHYeCKUX
T10JI0OKEHVEM B 3a/laHu
MepuoJuuecKoy cucteMe |BpinonHeHue 3a/jaHui Ha
XUMUAYECKUX 3/1eMeHTOB  |AuddepeH[UpOBaHHOM 3aueTe
O.W. Menpesneesa
2 XapakTepHu30BaTh THIIbI

Pazgen 2. XuMuueckue

KonTtposibHas padora
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http://orgchemlab.com/
http://www.xumuk.ru/
http://www.organic-chemistry.org/
https://www.cas.org/
http://gotourl.ru/4800
https://www.lektorium.tv/
http://gotourl.ru/7180
http://periodictable.ru/
http://gotourl.ru/4792
http://webelements.com/
http://gotourl.ru/4790

Tunsl OIl€HOYHbIX

Ne OK Mopaynb/Pa3gen/Tema | Pe3ynabTar 00yueHHs .
MeponpUsTHH
peaknuu XUMHYEeCKHX peaknuu
2.1 [OKO01 THUIBI XUMHUUYECKUX CocraB/iATh peakLiiu [IITyaupoBanue
OK 04 peaxkLui CcoeIMHeHUs, pasyioxkeHus, | TectupoBaHue
oOMeHa, 3aMelLeHus], BrinosiHeHWe NpakTU4eCKUX
OKUCJIUTEJIbHO- 3a/laHUn
BOCCTaHOBUTE/IbHbIE BrimosHeHue 3aaHnii Ha
peaxkLuu I depeHIMPOBaHHOM 3aueTe
2.2 ONeKTpoIMTHYecKas CocraBnars ypaBHenus  |llITygupoBaHue
JMCCOLIMALMsl M UOHHBIA |XMMHUECKUX peakLuU TecTupoBaHue
obmeH HMOHHOTO 0OMeHa C BhInosiHeHWe MTpaKTHYeCKUX
y4JacTuem 3a/jaHuM
HeopraHUuyecKux BelllecTB |BblnosiHeHye 3aiaHui Ha
IrddepeHIIMPOBAaHHOM 3aueTe
3 Pa3zpen 3. Ctpoenne u |McciegoBaTh CTpoeHHE U
CBOJCTBa CBOMCTBA
HeopraHu4ecKux HeopraHu4ecKux
BelleCTB BelleCTB
3.1 [OK 01 Knaccudukarnys, KnaccuduiupoBath [ITyaupoBaHue
HOMeHK/1aTypa U HeopraHuyveckye TectupoBaHue
CTpOeHue BellleCTBa B COOTBETCTBUU |BbInosiHeHre NpakKTHUeCKrX
HeopraHMuuyecKux C UX CTPOEHUEM 3aZlaHui
BellleCTB BeinosnHeHue 3ajjaHni Ha
b depeHIIMPOBaHHOM 3aueTe
3.2 |[OK 01 PU3UKO-XUMUYeCKHe YcraHaB/vBaTh [IITyaupoBanue
OK 02 CBOMCTBA 3aBUCUMOCTb (PU3UKO- TectupoBaHue
HeOpraHnyecKrux XUMHUUYECKUX CBOUCTB BrinosiHeHWe NpakTU4eCKUX
Bell|eCTB HeOopraHUuyeCKHX BelllecTB |3aZaHui
OT CTPOEHUs aTOMOB U BrinosiHeHue 3aaHnii Ha
MOJIEKYJI, a TaK)Ke TUMa | guddepeHIIMpOBaHHOM 3ayeTe
KPHCTalJINYeCKOU
pelleTKH
3.3 |OK 01 N pentudukanys Nccnenosatb [ITygrpoBaHue
OK 02 HEOpPraHUYecKrux KauecTBeHHble peakiuu | TectrpoBaHue
OK 04 BeIl|eCTB HeopraHUuyecKHXx BelllecTB |BbInoHeHre NpakTHUYeCKUX
3a/laHuH
BeinonHeHue 3aaHni Ha
IrddepeHIIMPOBAaHHOM 3aueTe
4 Pa3gien 4. Ctpoenne u |McciiegoBarb CTpoeHue U

CBOMCTBA
OpraHn4YecKux

CBOWCTBA OpraHUYecKHux
BeIleCTB
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Tunsl OIl€HOYHbIX

Ne OK Mopaynb/Pa3gen/Tema | Pe3ynabTar 00yueHHs .
MeponpUsTHH
BelleCcTB
4.1 |OK 01 Knaccudukarus, KnaccudunmpoBatb [IITyaupoBanue
CTpOeHUe U opraHvueckue Bellectsa B | TectupoBaHue
HOMeHKJIaTypa COOTBETCTBUM C UX BbinosiHeHWe NpakTH4eCcKUX
OpPraHUYeCKHX BelleCTB |CTpOeHHeM 3a/laHuM
BrinosiHeHue 3a/1aHri Ha
IrddepeHIIMPOBAaHHOM 3aueTe
4.2 |OK 01 CBolicTBa OpraHM4yecKux | Y cTaHaB/IMBaTh [IITyaupoBanue
OK 02 CcoeJMHeHUU 3aBUCUMOCTh (PU3UKO- TectrpoBaHue
OK 04 XUMHUUECKUX CBOUCTB BelrosiHeHUe NpakTU4eCcKux
OpraHMueCcKHX BellleCTB OT 3aZ,aHui
CTPOEHMSI MOJIEKY/I BrinosiHeHue 3aaHnii Ha
I depeHIMPOBaHHOM 3aueTe
4.3 |[OK01 N pentudukaiys Uccnenosathb ITyaupoBanue
OK 02 OpraHUYeCcKHX BellleCTB, (KauecTBeHHble peakliyd | TecTtupoBaHue
OK 04 VX 3HaueHue 1 OpraHuYecKux BeirosiHeHUe npakTU4yeCcKux
niprMeHeHYe B ObITOBOM |cOeAMHeHUM OT/Ie/IbHBIX  |3aJjaHui
Y TIPOU3BO/ICTBEHHOM K/1acCoB BbrirosiHeHe 3a/1aHM Ha
JlesiTeJTbHOCTH UejloBeKa nvddepeHIIMPOBAaHHOM 3aueTe
5 Paspen 5. XapakTepH30BaThb
KuHeTnueckue u B/IMIHUE PAa3/INYHBIX
TepMOANHaMHueckue |(axkTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKaHUA XUMHYeCKHX peakiuu
XUMHUYECKUX peaKiiui
5 [OKO01 CKOpOCTh XUMHUYECKUX |XapaKTepru30BaTh LITynrpoBaHue
OK 02 peakLyii. X¥MUUecKoe |BJ/IMssHUe KOHLIeHTpauuu | TecTHpoBaHue

paBHOBecHe

pearvpymolLyX BellecTB U
TeMIlepaTypbl Ha CKOPOCThb
XUMHUYECKUX peakiuii
XapakTepr3oBaThb
BJIUSIHUE U3MEHEeHUsT
KOHL|eHTpaLMK BelllecTB,
peakiuu cpefibl U
TeMIiepaTyphl Ha
CMellleHre XUMUUeCKOro
paBHOBeCHs

BrbImostHeHWe TTPaKTHUeCKUX
3a/laHuH

BrirosiHeHWe 3a/1aHM Ha
nvddepeHIIMPOBAaHHOM 3aueTe
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Tunsl OIl€HOYHbIX

Ne OK Mopaynb/Pa3gen/Tema | Pe3ynabTar 00yueHHs .
MepOonpUSTHIA
6 WUccnepoBarhb
HCTUHHBIEPACTBOPHI C
Pa3spen 6. PacTtBopsbl P P
3aJJlaHHBIMH
XapaKTepUCTHKaMH
6.1 |OK 01 [Tonsitve o pactBopax  |Pasnmnuarh UCTHHHBIE [ITyaupoBanue
OK 02 pacTBOpbI TectupoBanue
BbInosiHeHWe NpakTU4eCKUX
3a/laHuH
BbrirosiHeHWe 3a/1aHM Ha
nvddepeHIIMPOBAaHHOM 3aueTe
6.2 |OK 01 NccnenoBanue croiictB |MccienoBaTh Ghr3UKO-
OK 04 pacTBOpPOB XUMHYeCcKre CBOMCTBa
WCTUHHBIX PaCTBOPOB
I | IIpodeccuoHaIbHO-0pUEHTHPOBAHHOE CO/lep)KaHHe
7 Pa3pen 7. OunenuBaTh NOC/1e/JCTBUSA
XumMus B ObITY H OBITOBOM U
NMPOM3BO/ICTBEHHOM NMPOM3BO/CTBEHHOM
JeATe/IbHOCTH AeATe/IbHOCTH Yel0oBeKa
Je/I0BeKa C MMO3UIMH
IKOIOTHUeCKOoH
0e3omacHoCcTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MPOU3BO/CTBEHHOMN
JesATe/IbHOCTH UesIoBeKa

OueHuBaTh MOCIeCTBUS
ObITOBOM U
TPOU3BO/CTBEHHOM
JlesiTeIbHOCTH uesioBeKa C
TMO3UIMN 3KOJIOTMUYeCKOU
6e3omacHoCTH

[ITysupoBaHue
TectupoBanue

BrinosiHeHe rpakTH4eCcKux
3a/laHuH

BeinosiHeHWe 3a/1aHUM Ha

b depeHIIMPOBaHHOM 3aueTe
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