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1. OBHIAAA  XAPAKTEPUCTUKA TIPUMEPHOW PABOYEN
ITPOI'PAMMGBI OBIIIEOBPA30BATE/IbHOU JUCIUIIIUHBI «XVIMWSI»

1.1. MecTo AMCIUIVIMHBI B CTPYKTYpe o0pa3oBareibHOM nporpammsel CITO

OO1meoOpa3oBaTe/bHas AUCLATIMHA «XUMHS» SBSIETCS 00s3aTeMbHOM YaCThIO
ob1ieobpa3oBaTebHOTO 1MK/Ia 00pa3oBaTe/ibHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC
CIIO mo cneguansHoct CIIO 23.02.09 ABTOMaTHKa M TejleMexXxaHUKa Ha TPAHCIIOpPTe
(’kee3HO/JOPO’KHOM TPAHCIIOPTE), YTB. MPHUKa3oM MuHHUCTepcTBa 00pa3oBaHUsI U HayKU
P® ot 27.08.2024 Ne 608;)

[TpuknagHONM MOAY/Ib BKIOUaeT pasfien 8 «Xumusi B ObITY W NPOM3BO/ICTBEHHOM
JlesITeJIbHOCTU 4esloBeKa», KOTOPbIM peanu3yeTcs [/ BcexX TMpodeccuil/crieliiabHOCTeN
METO/IOM peIlleHUs] KeHCOB, CBSI3aHHBIX C KOJIOTHYECKOW 6e30TacHOCTBI0O U OI[eHKOM
TI0C/IeICTBUM OBITOBOM U IMPOW3BO/CTBEHHOM AeITeTbHOCTH, COOTBETCTBYIOIEH OTpac/IsiM
Oyayiileii ipodeccOHa/BLHOM eSITeTbHOCTH 00yJaroIuXcsl.

1.2. llesiu ¥ VIaHUPYeMbIe pe3y/IbTaThl 0CBOEHHs AUCIUTLTUHBI

1.2.1. Iesiv ¥ 3a5a44 AUCLUTIMHBI

CojiepkaHve  TporpaMmbl  00ijeoOpa3oBaTelbHON  AMCLMIUIMHBL  « XUMUSI»
HarpaBJ/IeHO Ha JOCTWXXKEHWe C/IeyIOLUX LieJIeu:

- dbopMUpOBaHHe  CHCTEMbl XMMWUECKHMX 3HaHUM KaK  BaKHeUIleu
COCTaB/ISIFOIIeN eCTeCTBeHHO-HayYHOU KapTUHBI MUPa, B OCHOBE KOTOPOMU Jie)KaT K/TFoUeBbIe
NoHsTUs, GyHaMeHTabHble 3aKOHbI U TEOPUU XMMUU, OCBOEHHE sI3bIKa HayKW, YCBOEHHe
M TIOHWMaHWe CYIIHOCTH [AOCTYIHBIX 000011eHrl MHUPOBO33DEHUECKOT0 XapaKTepa,
03HAaKOMJIEHUE C UCTOPUEUN UX Pa3BUTUS U CTAHOBJIEHUS;

- dbopMUpoOBaHre U pa3BUTHeE TpeACTaBIeHUN O HayYHbIX MeTOJaxX IO3HaHUS
BeIeCTB W XUMHUECKUX peakluid, HeoOXOJUMBIX [ TIpUoOpeTeHUs: yMeHUM
OpUEHTUPOBAThCSI B MUPE BelleCTB U XUMUUYECKUX SIBJIEHUU, UMEIOIIUX MeCTO B TIPUpPO/ie,
B MPAKTUYECKOW U MOBCEIHEBHOU >KU3HU;

- pa3BUTHE YMeHUI U CriocOO0B JesiTe/IbHOCTH, CBA3aHHBIX C HabJtojeHrueM U
00BbsICHEHHEeM XUMHWUeCKOro 9JKCIepuMeHTa, cCoO/tofleHneM mpaBua  Oe30macHoOro
oOparreHus C BelecTBaMH.

3aiauu AUCIUIIMHBI:



1)  cdopmupoBaTh TOHMMaHWe 3aKOHOMEDHOCTeM TMpOTeKaHWUs XUMHUUeCKUX
TIPOLIeCCOB U sIBJIEHWH B OKPY’Karolllel cpejie, a TakKKe UX CBSI3b C L1eJIOCTHOM Hay4YHOU
KapTHUHOM MUpa U APYTUMU eCTeCTBeHHbIMU HayKaMu;

2)  pa3BUTb yMEeHHs COCTaBJsATb (POPMyJibl HEOPraHWYECKUX M OpraHuYecKrUx
BeIl[eCTB, YpaBHEHUsS XUMHUECKUX peaKlUil, 0OBSCHATb WX CMBIC/, WHTEPHpPeTHPOBaTh
pe3yJibTaTbl XUMUUECKUX SKCIIePUMEHTOB,

3) cdopmupoBaTh  HaBbIKM  MPOBeAEHUS  MPOCTEMIINX  XUMHUYECKUX
9KCTIepUMEeHTaTbHBIX WCCTIeJOBaHUM C COb/TI0/ieHreM TpaBu Ge3omacHoro obparieHus ¢
Bell[eCTBaMU 1 1ab0paTOpPHLIM 000pyI0BaHHUEM;

4)  pa3BUTb YMEHUs] HaxO/[WTb, aHAJU3UPOBaThb U MCIOJb30BaThb MH(GOPMALUIO
XUMHUYECKOTO XxapakTepa W3 pa3iWyHbIX WHGOOPMAIIMOHHBIX MCTOUHHKOB, BKJ/IIOUast
yueOHYI0 JTUTepaTypy, HayuHble MMy0/IuKalid ¥ UHTepHeT-pecypChl;

5)  cdopmMupoBaTh YMeHUs MPOTHO3UPOBATh TOC/IeACTBHS CBOEH /lesaTe/IbHOCTH
W XUMUYEeCKUX TIPUPOJHBIX, OBITOBLIX W TMPOU3BO/CTBEHHBIX TIPOI[ECCOB, YUWTHIBas
BO3MOYKHbIE 9KOJIOTUUYECKHe U COLlMabHble BO3/IeHCTBUS;

6)  cdopmupoBaTh MOHMMaHUe 3HAYUMOCTH JOCTKeHHUN XUMUUeCKOW HayKu U
TeXHOJIOTUM /151 pa3BUTHS COLIMATIbHOM Y TIPOU3BO/ICTBEHHOU cpep C yMeHueM MPUBOIUTD
MIpUMEDBI UX MPUMEHEHHUs B pa3/IMUHbIX chepax >KU3HU.

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOEHHs  001Ie00pa3oBaTe/TbHOM
JUCHUILIHHBI B c00TBeTCcTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue oOITleo0pa3oBaTenbHasi AUCIMIVIMHA «XUMUS» UMeeT TpHU
dopmupoBanuu 1 passuturd OK 01; OK 02; OK 04; OK 07 u IIK, npejcraBieHHbIX B

aktyanu3upoBaHHbIx @I'OC CIIO 1o npodeccuu/cnelyaabHOCTH.



Koa u
HanMeHOBaHUe
(opMupyembIx
KOMIIeTeHI|MH

I1naHupyemMbie pe3y/ibTaTbl 0CBOCHUSA AV CIATIIMHBI

O6mme’-

JucuuniMHapHble’

OK 01. Boibuparts
CTI0COOBI peltieHust
3azau
ripogeccroHa/IbHOM
JesITeIbHOCTH
MIPUMEHUTETHHO K
Pa3/TUUHBIM
KOHTeKCTaM

JIMUHOCTHBIE pPe3y/IbTaThl JO/DKHBI 0TPAXKaTh B UaCTH:

TPYAOBOr0 BOCITUTAHMA:

- TOTOBHOCTb K TPY[y, OCO3HaHHe 1[eHHOCTH MacCTepCTBa,
TPyJoJ/ro0He;

- TOTOBHOCTb K aKTUBHOM JIeSITe/IbHOCTA TeXHOJIOTUUeCKOoin
W COLMATbHOM  HAarpaBlIeHHOCTH,  CIOCOOHOCTh
VHUL[UUPOBaTh, IJIAHUPOBaTb UM  CaMOCTOSITE/IHO
BBITOJIHSATh TaKyIO /1eATeIbHOCTb;

- UHTepeC K pa3iuuHbiM cdepaM mpodeccuoHanbHON

JesITeIbHOCTH.
MeTanpeaMeTHble pe3yJbTaTbl AO/DKHBI OTPAXKaTh:
OBnajeHue YHHUBepCa/JIbHbIMHU y4eOHbIMH

M03HAaBaTe/IbHBIMH e CTBUSIMM:

a) 0a3zoBbIe JIOrHUeCKHe JeHCTBUS:

- CaMOCTOATEIbHO (OPMY/IMPOBAaTh U AKTyaJId3UPOBaTh
nipobsieMy, pacCMaTpYBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYyIL[eCTBEHHbIN NMPU3HAK WUIA OCHOBAHUS
ISl CpaBHEeHUSI, K/1accubUKaluy U 0000ITieH s

- ompejieNsTh LIe/H IeATebHOCTH, 3a/laBaTh MapaMeTphbl U
KPUTEPUU UX JOCTKEHUS;

- BBISIB/IATb  3aKOHOMEPHOCTH M
paccMaTpUBaeMbIX SIBJIEHUSIX;

- BHOCUTb KODPEKTHUBbI B [IeATEJILHOCTb, OIIeHUBATh
COOTBETCTBHE De3y/bTaTOB Lie/isiM, OLeHWBAaTb PUCKU
TOC/Ie/ICTBUM 1eSITeIbHOCTH.

0) 0azoBbIe MCC/IeJOBATE/TbCKHE IeHCTBUS:

IMMpOTUBOpEYUA B

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

ITP6 01. chopMHUPOBAaHHOCTD TIPE/ICTABIEHUM: 0 XUMUUECKOU
COCTaBJISIFOLIEN ecTeCTBEHHOHAyYHOW KapTHHbI MUpPa, POJIU
XUMUU B TIO3HAHUU SIBJIEHWWA TPUPO/bl, B ()OPMUPOBaAHUU
MBILIEHUS] U KY/JIbTYPbl JIMUHOCTH, ee (yHKIMOHA/IbHOM
IPaMOTHOCTH, HeOOXOAUMOW [jisi pelLleHUs TPaKTUYeCKUX
3a/1a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/I0POBBIO 1 TIPUPOJIHOM Cpejie;

ITP6 02. BafieHrie CUCTEMOWM XUMHWUYECKUX 3HaHWA, KOTOpast
BK/IFOUaeT: OCHOBOIIO/Iarawliye TOHATUS (XMMHUeCKUn
3/IeMeHT, aTOM, 3JIeKTPOHHasi 00o/0uka aTtoma, s-, p-, d-
3/IEKTPOHHbIE ~ OpOWTanM  aTOMOB, HWOH,  MOJIEKYIIa,
BaJIeHTHOCT, 3/1eKTPOOTPULIATE/IbHOCT, CTereHb
OKMCJIeHUSl, XMMHWUecKas CBfI3b, MOJb, MOJISIpHasi Macca,
MOJISIDHBIM 00beM, yTIepO/HBbINA CKeseT, (yHKLMOHa/IbHAs
rpynna, pajukaa, H30Mepus, U30Mephbl, FOMOJIOTMUeCKUN
psz, TOMOJIOTH, yT7IeBOZIOPO/IbI, KHCIOPOJ- u
a3oTcojiepKalliie CoeJuHeHHs], OMOOTUYeCKH aKTHUBHbIE
BerectBa (yr/ieBOAbI, KUPBI, OeKu), MOHOMEp, TOJUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COeWHEeHus,
KpUCTaJ/yIMuecKasi pelleTka, THIbl XWMHUYECKHUX peakLii
(OKHC/IUTEIbHO-BOCCTaHOBUTE/THHBIE, 9K30-U
SHJOTEpPMUYECKHe, peakud HOHHOTO OOMeHa), pacTBOp,
3/1eKTPOJIUTHI, HE3JIeKTPOJIUTHI, 3/1eKTPOJIUTUYECKast
JUCCOLMaLMsi, OKWUCIUTeNb, BOCCTAaHOBUTENb, CKOPOCTb
XUMHUYECKON peaklliy, XMMHUUYeCcKoe paBHOBeCHe), TeOpUHU U

! OO61mye pe3y/bTaThl OCYILECTBIISIOTCS B COOTBETCTBUU C JINUHOCTHBIMU U MeTaripeMeTHbIMH pe3ysabratamMu @I'OC COO (ITpuka3z MunobpHayku Poccru ot 17.05.2012 Ne 413

(pepaxuust ot 27.12.2023 r.), B pOpMUPOBaHKMY KOTOPIX yUacTByeT 001jeobpa3oBaresibHas AUCLAIUIHHA.

2 JuciyriiiHapHble pe3y/ibTaThl OCYIIECTBIISIOTCSA B COOTBETCTBUY C TPeOOBaHUSMM K MPeJAMEeTHBIM pe3ysibTataM 0a3oBoro ypoBHs (ITP6), ycranoenenHsiMu @T'OC COO (Ipukas
MuHo6pHayku Poccun ot 17.05.2012 Ne 413 (pegakuus ot 27.12.2023 r.), c cOXpaHeHHeM UCXOZHOW HyMepaLuH.
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B/a[ieTb HaBbIKaMU  yueOHO-MCC/IeIOBATe/IbCKONH U
MIPOEKTHOW  [IeSITe/IbHOCTH, HABBIKAMM  Pa3pelleHust
rpobiem;

BBISIB/ISITH TIPUUUHHO-CJIe[ICTBEHHbIE CBSI3U u

aKTya/JrM3upoBaTh 3ajadvy, BbIJBUAraTb TIUIIOTE3y ee
pellleHNs], HaxOJUTb apryMeHThI /[JIs1 [JOKa3aTelbCTBa
CBOMX YTBEp)K[€HHM, 3a/jaBaTh NapameTpbl U KpUTepUn
pelLleHNs;

aHa/IM3UpPOBaTh TMOJIyYeHHble B XOJe pelleHus 3a/auu
pe3y/bTaTbl, KPUTUUECKU OLIeHHMBaTh UX JI0CTOBEPHOCTD,
TIPOrHO3UPOBAaTh U3MEHEHHUE B HOBBIX YCJ/IOBUSIX;

yMeTb T[IepeHOCUTb 3HaHUs B II03HaBaTe/JbHYH U
MPaKTHUUeCKYI0 00/1aCTH KU3HeesITeTbHOCTH.

3aKOHBI (TEOpHs XUMHUYECKOTO CTPOEHHS OpraHhuYeCcKUX
BemjectB A.M. byTniepoBa, Teopusi 3/1eKTPOJIUTHUECKOH
Jucconyalnuy, nepuoauueckuit 3akoH .M. Menpeneesa,

3aKOH COXpaHeHUs Macchbl), 3aKOHOMEPHOCTH,
CUMBOJTMYECKHUH S13bIK XUMUH, (DAaKTOIOTHUECKHEe CBeIEHUS O
CBOWCTBaX, COCTaBe, TIOMy4eHUH U  Oe30macHOM
WCTIOTb30BaHUH BaKHEUITINX HEOpPraHUYeCKUx u
OpraHMuYecKHWX BellecTB B ObITY U  TIPAKTUYeCKOi
JiesITeIbHOCTH YeJIOBeKa;

IIP6 03. chopMHPOBAHHOCTL  YMEHHWM  BBLISBMIATH

XapaKTepHble MPU3HAKU U B3aUMOCBSI3b U3yUeHHBIX TTOHITUM,
MPUMEHATb COOTBETCTBYIOLME TIOHATHS TP OMNKUCAaHUHU
CTPOEHMs] W CBOWCTB HEOPraHWYeCKMX W OpraHUuYeCKHUx
BelIeCTB W MX TpeBpallleHuli; BbISBISATb B3aUMOCBS3b
XMMHUYECKUX 3HAaHUW C TIOHSATUSIMU M TpeJCTaBIeHUSIMU
JIPyTUX eCcTeCTBeHHOHAYUYHbIX [PeJMETOB;

IIP6 04. chopMUPOBAaHHOCTb YMEHUM HCIO/b30BaTh
HauMEHOBAaHUS XMMUYECKUX COeIMHEeHUN MeXXIyHapOJHOI0
CO03a TeOPeTUYeCKOU U NMPUK/IaJHOM XMMUU U TPUBHATIbHbIE
Ha3BaHWS BAKHEWIIMX BeLeCTB (9TW/EH, aleTU/eH,
rvlepud, (eHon, Qopmanbaeru], YKCyCHasi KHCJIOTa,
[JIMLMH, YrapHbIM ras, yrjaeKucIbli ras, aMMUakK, raiieHas
V3BeCTb, HeralleHas W3BeCTb, IUTbeBas COZfa U JAPYTHUX),
COCTaB/ISITh (POPMYJIbI HEOPraHUUECKHWX W OpPraHUuecKHUx
BEIIeCTB, YPaBHEHUS] XUMHUECKUX peakiui, OOBSICHITh UX
CMBIC/I; IOATBEP)KAATh XapaKTepHble XMMUUeCKHe CBOMCTBA
BelleCTB COOTBETCTBYIOIIMMHU 3KCIIepUMEeHTaMH U 3aIvCsIMU
ypaBHEHUN XUMUYeCKHX peaklui;

IIP6 05. chopMHPOBAHHOCTL YMEHHWHM YCTaHABIMBAThH
MIPUHA/IIE)KHOCTh M3y4YeHHBIX HEOpPraHUuYecKrux "
OpraHMYecKHX BeIllecTB K OIpefie/leHHbIM KjaccaM |
rpynnaM CoeIMHeHWM, XapakTepy3oBaTb MX COCTaB U
Ba)KHENILIMe CBOWCTBA; OMNpeJensaTb BUAbI XUMHAUYECKUX
CBsi3ed (KoBasieHTHas, VIOHHa4, MeTa/lJInuecKas,
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BO/IOPO/IHAsI), THUIbl KPUCTAJ/IMUECKUX DELIeTOK BeIlleCTB;
KJ/1acCU(ULIMPOBaTh XUMHUUYECKHE PeaKLiu;

ITP6 07. chopMUPOBAHHOCTH YMEHUH TIPOBOJUTH PAaCU€eThI 110
XUMUUeCKUM (opMy/laM M ypaBHEHUSIM XUMHUECKHUX
peakuuMid C HCIOAb30BaHHWEM  (PM3MYECKUX  BeIUYMH,
XapaKTepU3yHIUX BelllecTBa C KOJIMUeCTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJibHbIe YC/IOBHS) Ta30B, KOJIMUYECTBA
Bell|eCTBa; UCII0/Ib30BaTh CHUCTEMHbIE XWMHUYECKHe 3HaHMS
JUIsl  TIDUHSITUST pellleHUWd B KOHKDEeTHBIX JKHW3HEHHBIX
CUTYaLUsiX, CBA3aHHBIX C BELECTBAMU U UX PUMEHEHUEM.

OK 02. Mcnonb30Barthb
COBpeMeHHbIe
CpeJCcTBa TOKMCKa,
aHasM3a u
HHTepIipeTaLuu
vH(opMaLuy 1
MH(OpMaLMOHHbIE
TeXHOJIOTUH ]ISl
BBITO/IHEHUS 3a/1a4
ripogeccroHa/IbHOM
JiesiTe/TbHOCTU

JIMUHOCTHBIE pe3y/IbTaThl JO/DKHBI 0TPAXKaTh B UaCTH:

[{eHHOCTH HayYHOI'0 MO3HAHUA:

- copMHpPOBaHHOCTh MHPOBO33peHUsl,
COOTBETCTBYIOIIETO COBPEMEHHOMY YDOBHIO pa3BHUTHUS
HayKM M OOIeCTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha
Jaiore KyiabTyp, CIOCOOCTBYIOILETO OCO3HAHHIO CBOETO
MecCTa B MMOJIUKY/JIbTYPHOM MHDE;

- COBepIleHCTBOBaHWE  S3bIKOBOM W  UWTaTeIbCKOU
KyJIbTYpbl KaK CpeZCTBa B3aUMO/IEHCTBUS  MEXITYy
JIFOZIbMU U TTI03HAHHUST MUPA.

MertanpeaMeTHble pe3y/IbTaTbl IO/DKHBI

OgjajjeHue YHHUBepPCa/TbHBIMH

Mo3HaBaTe/IbHBLIMH IeHICTBHSMHU:

B) padorta c uHdopManmei:

OTpaXKaTh:
y4eOHBIMH

- B/aJieTb HAaBBIKAMU  IIOJ/IyUYE€HHA HHCl)OpMaHHH us3
HCTOYHHKOB Pa3HBIX THUIIOB, CaMOCTOATE/TbHO
OCyIIeCTB/IATE TIIOMCK, dHA/JIM3, CUCTeMATU3aAlIMIO U

VHTepIripeTaLyo nH(GOopMaLMy pa3/iMyHbIX BUJOB U opmM
Tpe/iCTaB/IeHUs;

- Co3JaBaThb TEKCTbl B pa3/MuUHBIX (opmMarax C y4yeToM
HasHaueHUsi MHQOpPMaLMU U 1ieJeBoM  ay/UTOpUH,
BbIOMpass ONTUMa/lbHYIO (OpMYy TIpeACTaBlIeHUs U
BU3ya/M3aLiy;

- OL|eHMBAaTh IOCTOBEPHOCTb, JIESTUTUMHOCTh UH(OPMAaLUH,

JucnuninHapHble (MpeMeTHbIe) pe3y/IbTaThl U I0/DKHBI
0TpaXkaThb:

IIP6 06. BnaseHyWe OCHOBHBIMH MeTOJAaMU HAY4YHOTO
T03HAHUS BeILeCTB U XUMHUYeCKUX siBjieHUM (HabmromgeHue,
V3MepeHue, SKCIIePUMeHT, MO/le/TMPOBaHue);

ITP6 07. chopMHpPOBaHHOCTH YMEHHH ITPOBOAUTDL PaCUeThl 110
XUMUUEeCKUM (opMynaM W ypaBHEHUSIM XHUMUUECKUX
peakuMii C HCIoJib30BaHWeM (DU3MYeCKHUX  BeJMUMH,
XapaKTepU3yIOLUX BellecTBa C KOJUYEeCTBEHHOU CTOPOHBI:
Macchl, 00beMa (HOpMasibHble yCJIOBHS) ra30B, KOIMUECTBA
BeIlleCTBa; MCII0/Ib30BaTb CUCTEMHbIe XUMHUECKHe 3HaHUs
[/l TIDUHSTUSL pelleHWd B KOHKDETHBIX JKHW3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C Bell[eCTBaMH U UX MPUMeHeHUeM;
IIP6 08. cdhopMHPOBAaHHOCTL YMEHHI ILJIAHUPOBaTh U
BBITIOJIHATh ~ XUMHUUECKUM  SKCrepuMeHT  (TpeBpallleHust
OpraHMYeCKHWX BellecTB TP HarpeBaHWH, IOJyuyeHHe
3TWJIEHa U U3yuyeHue ero CBOMCTB, KaueCTBeHHbIE peakliuy Ha
anbJeTUbl, Kpaxmasj, YKCYCHYIO KHUCJOTY; [JeHaTypaLus
OenkoB TIpM HarpeBaHWH, LIBeTHbIE peaklud OesKoB;
TIPOBO/IUTh PeakLMd MOHHOTO OOMeHa, OrpefessTb Cpeay
BOZHBIX PACTBOPOB, KaueCTBeHHbIe Peaki[uu Ha Cy/bdaT-,
KapboHaT- ¥ XJI0pU/J-aHUOHBI, HA KATUOH aMMOHUSI; pellaTh
JKCIlepUMeHTa/lbHble 3ajaud 10 TeMam 'Metauibl" U
"HemeTasnibl") B COOTBETCTBMM C TpaBWIAMM TeXHUKHU
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€e COOTBeTCTBHE IIpABOBLIM KW MOPAJIbHO-3TUUECKHNM

HOpMaM;

- B/laJeThb HaBblKaMM  pACMlO3HAaBaHWsS U 3alUThI
vH(popMaluy, HMH(OpMaI[MOHHOU 6e3oracHoCTH
JIUYHOCTU.

Oe3omacHocTM TIpu  oOpalljeHWd € BelecTBaMU U
nabopaTtopHbIM 0060py/10BaHHEeM; TIPe/ICTaB/ATh Pe3y/bTaThl
XMMHUUECKOT0 3KCrepruMeHTa B ¢opMe 3alucu ypaBHEHU
COOTBETCTBYIOLUX peakiuii U GopMy/MpoBaTh BHIBOABI Ha
OCHOBe 3TUX pe3y/bTaToB;

IIP6 09. cdopMHPOBAHHOCTL YMEHUS aHaIU3UPOBATH
XUMUUECKYI0 UH(OpMal|io, T0/yuyaeMyl0 U3 pa3HbIX
HWCTOYHUKOB (Cpe/CTB MacCcoBOM HH(OpMaluW, CeThb
WHTepHeT u Apyrue).

OK 04. 3ddexkTrBHO
B3alMO/IeNCTBOBATh U
paboTath B
KOJI/IEKTHBE U
KOMaHfie

JInUHOCTHBIE Pe3y/abTdThl JO/DKHBI OTPA)XATb B YdCTH:
IPAXAAHCKOT'0 BOCIIUTAHUA:

- TOTOBHOCTb BeCTH COBMECTHYH JesiTe/lbHOCTb B
WHTepecax rpak/IaHCKOro 0o0ITecTBa;

- yMeHHUe B3aKMO/IeMICTBOBATh c COIa/IbHBIMU
WHCTUTYyTaMU B COOTBETCTBUU C HUX (QYHKUUAMU U
Ha3HaueHUeM.

MeTanpeaMeTHbIe pe3y/IbTaThl JO/DKHBI OTPaXKaTh:

OB/ajieHHe YHUBEPCAJTbHBIMH KOMMYHHKATHBHBIMH

JIeFiICTBUAAMM

0) coBMecTHas JAesATe/IbHOCTD!

- TIOHMMaTbh U UCII0/Ib30BaTh MPEeUMYyI[eCTBA KOMaHAHON 1
WHJUBU/yalbHON paboThl;

- I[pUHUMATH L[e/u COBMECTHOM  JIeSITeJIbHOCTH,
OpraHu30BbIBaTh U KOOPJWUHMPOBATH [eHCTBUS IO ee
JOCTYDKEHUIO: COCTaBJIATH I/1aH JeMCTBUM, pacIipe/ie/isiTh

PO C YuYeTOM MHEHHH YyuYaCTHUKOB 0OCYy»K[JaTh
pe3y/bTaThl COBMECTHOM pabOoThI.
OBajieHue YHHMBepCa/TbHbIMH peryjisaTUHBHbIMU
JIeNiICTBUAMM

r) NPUHATHE Ce0s M JPYTUX JIH/Iei:

- TpUHUMAaTh MOTHBBI U apryMeHTbI ADPYTUX JIOfiel TMpu
aHasiM3e pe3yJbTaToB JleATeIbHOCTH;

- T[pU3HaBaTh CBOe IpaBO U TIpPaBO APYTUX Jitofed Ha
OILMOKY;

JucuunirnHapHble (MpejMeTHbIe) pe3y/IbTaThl U A0/DKHBI

OTpaXkaTh:
IIP6 08. cdhopMHPOBAHHOCTL YMeHHI IJIAHUPOBaTh U
BBITIOJIHATh ~ XUMHUUECKUM  SKCrepuMeHT  (TpeBpallleHust

OpraHMYeCcKHWxX BellleCTB IIPU HarpeBaHUM, IIOJyyeHue
5TWIeHa U U3yueHUe ero CBOMCTB, KaUeCTBEeHHbIE PeakKLuM Ha
anbJerujpl, Kpaxmasa, YKCYCHYH KHWCJIOTY; JeHaTypanus
0eMKOB TIpM HarpeBaHWH, I[BETHbIE PpeakKlUu OeJKOB;
TIPOBO/IUTh PeakLMd MOHHOTO OOMeHa, OrpefessTb Cpeay
BOZIHBIX PACTBOPOB, KaueCTBeHHbIe peaki[uu Ha Cy/bdaT-,
KapboHaT- ¥ XJI0pU/J-aHUOHBI, HA KATUOH aMMOHUSI; pellaTh
JKCIlepUMeHTa/IbHble 3ajaud 10 TeMam 'Metauibl" U
"HemeTtanbl") B COOTBETCTBMM C TpaBWIaMM TeXHUKHU
Oe3omacHocTM TIpu  oOpalljeHWd € BelecTBaMu U
nabopaTtopHbeIM 0060py/10BaHNEeM; TIPe/ICTaB/ISATh Pe3y/bTaThl
XUMHUUECKOT0 JKCrepruMeHTa B ¢opMe 3alucu ypaBHEHU
COOTBETCTBYIOLIMX Peakuil U (OpMyIMpOBaTh BBIBOJbI Ha
OCHOBe 3THUX pe3yJ/bTaToB.




- pa3BUBaTh CIIOCOOHOCTh TIOHUMAaTh MHUDP C TIO3UI[UH
JPYroro yejioBeKa.

OK 07. JINYHOCTHBIE pe3y/IbTaThl AO0/DKHBI OTPA)KaTh B YaCTH: JucnunyinHapHble (MpejMeTHbIe) pe3y/IbTaThl U A0/DKHBI
CopelicTBOBaTh JK0/IOTMYeCKOro BOCIIMTAaHUSA: oTpaxkaThb:
COXpaHeHU!0 - c(hOopMHUPOBAHHOCTh 5KO0JIOTUYEeCKON KynbTyphl, | ITP6 01. chopMHUPOBaHHOCTE TIPE/ICTAB/IEHNI: 0 XUMUYECKOM
OKpY>Katolllel cpejibl, MOHMMaHWe  B/IWSHUS  COLIMATbHO-9KOHOMHUYECKUX | COCTaBJ/ISIFOIEN eCcTeCTBeHHOHAayUHOW KapTUHbI MUpa, POJIU
pecypcocbepekeHHto, TPOLIECCOB Ha COCTOsTHWE TPUPOJHONM M COLMAJbHOM | XMMHU B TIO3HAHUM SIBJIEHWH TNPUpOJbl, B (POPMUPOBAHUU
MIPUMEHSITh 3HaHUs 00 cpeppl, OCO3HaHUe ry100a1bHOTO XapakTepa | MbILLIZIEHUS] W KYJbTypbl JIMYHOCTH, ee (PYHKLMOHAIbHOM
V3MeHeHWH K/umara, 9KOJIOTUYeCKUX TIPo0/IieM; IPaMOTHOCTH, HeOOXOAMMOMW AJisi pelleHrs] TPaKTUYeCKHX
TIPUHLUIIBI - IUIaHUpOBaHWe W  OCYIeCTB/ieHWe JIeWCTBUM B | 3aiau U 9KOJIOTHUYeCKr 000CHOBAHHOTO OTHOLIEHUSI K CBOEMY
OepeXxIMBOTO OKpY’Kallllel cpefle Ha OCHOBe 3HaHUsl LieJjied | 340POBbIO U MPUPOJHOM Cpejie;
TIPOU3BO/CTBA, YCTOWUYMBOTO Pa3BUTHS Ue/IOBEUECTBa; ITP6 10. cdopmMHpOBaHHOCTL YMeHHM cOob/I0aTh TpaBUIa
3 peKTUBHO - aKTUBHOe HeINpUsATHe [JeWCTBU, TPUHOCSAIINX BpeJ | IKOJOTUUYeCKH Liesiecoo0pa3sHOro TOBefjeHHusT B OBITY U
JlelicTBOBaTh B OKpY>Karolllei cpefe; TPY/[IOBOM [leATe/IbHOCTH B 1ieJIIX COXpaHeHUsi CBOEro
ype3BblYalHbIX - yMeHHe MIPOrHO3UPOBAaTh HeOJ1aronpusiTHbIE | 3710POBbsSi M OKPY’Kalollell TPUPOJHON CpeAbl; YUUTHIBATh
CUTyaLUsaxX 9KOJIOTUYeCcKHe MOC/Ie[CTBUSI  TMpeANPUHUMAEMbIX | OMACHOCTb ~ BO3JEMCTBUSI  Ha  JKMBble  OpPraHM3Mbl
JeMCTBUM, Npe/IoTBpAaLaTh UX. orpefieJieHHbIX BeLIeCTB, IIOHMMas CMBICJ ITOKasaTess
MeTtanpeaMeTHbIe pe3y/bTaThl JO/DKHBI 0OTPaXKaTh: rpefie/IbHOM J0MyCTUMOM KOHLIEHTPaLUH.
OBnajenue YHHMBepPCa/IbHBIMHU y4eOHBIMH
N03HaBaTe/ILHBIMU AefICTBUAMMU:
B) paboTa c undopmanmeii:
- MCII0JIb30BaTh CpezCcTBa VMH($OpPMaLMOHHBIX u
KOMMYHMUKAl[MOHHbIX ~ TEXHOJOTMA B DeLleHuMn
KOIHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allOHHBIX
3aay  C cobmofeHreM TpeOOBaHWK  3PrOHOMHKH,
TEeXHUKU 0e30MacCHOCTH, TUTHeHBI, pecypcocOepekeHus,
TPaBOBBIX M 3THUECKUX HOPM, HOPM HUH(OPMalMOHHOMN
6e30macHOCTH.
[IK 2.1. - YMeHHe OTpe/ieNiATh KOHCTPYKTUBHbIE 0COOEHHOCTH CUCTEM | - ChOPMHPOBATH MPE/ICTaB/IEHNUST: O CBOWCTBAX METasI/IOB,
Ocy1ecTBiSTh CUIHa/IM3aL[UH, LeHTpa/In3alu1 u G/I0KUPOBKY, | CI/IaBaX, BUJaX KOPPO3KH, 00/1aCTH NPUMeHeHHUs

orpe/iesieHre U
yCTpaHeHue 0TKa30B B
paboTe CTaHI[MOHHBIX,
TIePErOHHBIX,

)Ke]le3H0,E[0p0)KHOﬁ dBTOMATHUKH U Te/IeMeXdHHKH;

HeMeTa/l/TMUeCKUX U KOMIO3UI[MOHHBIX MaTepUaJioB,
CBOMCTBax HeOpraHUUeCKHUX U OpPraHuYeCcKuX CoeJMHeHUH,
6e301acHOM HUCI0/Tb30BaHUHN BaYKHENIIINX HEOPTaHUUECKUX U
OpraHUYeCcKHX BellecTB B ObITY ¥ MPaKTUUYeCKOH




MHUKPOTIPOIIECCOPHBIX
Y IMarHOCTUYeCKUX
CUCTEM aBTOMATUKH.

AedTe/IbHOCTH Ye/I0OBeKa.
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2 CTPYKTYPA N COAJEPXXAHUE YUEBHOM JUCHUITJINHBI
2. CTPYKTYPA U COJEP)XAHUE OBH_IEOBPA:}OBATEHBHOI‘/'I JUCIHUIIVINHBI
«XNMUS»

2.1. O0beM AMCHUIVIVHBI M BU/IbI YUe0HOH padoThI

. Oo0bem B

Buj yue6HOI paboThI

yacax
O0BéM o0pa3oBaTe/TbHOM MPOrPaMMBbI JUCIIUILTHHBI 72
CopepxaHue yueOHOro Marepuasia 64/61
BT. 4.
TeopeTHYeCcKHe 3aHATHA 25
NpaKTUUYeCKue 3aHATUS 26
/1abopaTopHbIe 3aHATHA 6/10
CamocrosTeibHasi padora 11/
IIpodeccuonanbHO OpHeHTHPOBAHHOE Cofiep)KaHue (Coiep)KaHue 8
NPHUKJ/IaJHOr0 MOAY/Is)’
B T. 4.:
TeopeTuYecKHe 3aHATUA 4
NnpakTHYecKHe 3aHATUA 4
ITpomexxyTounas arrecranus (guddepennupoBanHblii 3auer)” Aok

3 MNpodeccnoHanbHO OPUEHTUPOBAHHOE COAEp)KaHWe MOXXeT ObiTb pacnpefeneHo no pasaesnam
(TemaM) nnm cKkoHUEHTpPUpPOBaHO B pa3aene MNpunknagHom Moayib.

* ®opMa NPoOMeXXyTOYHOM aTTecTauum 1 KoJIM4YeCTBO HYacoB, OTBOAUMbBIX Ha ee NpoBeAeHune,
pernameHTupyoTCcsa y4ebHbiM nnaHom O CMNO



2.2. TeMaTU4eCKUH MJIAH U CO/iep)KaHKe JUCHUILIUHBI

MeHgeneeBa, UX CBSI3b

C COBpeMEeHHOU
Teopuen CTpOEHUs
aTOMOB

aTOMOB. 3aKOHOMEDHOCTH H3MeHEHHsI CBONCTB XUMUYECKHX 371eMeHTOB, 00pa3yeMbIX UMH
MIPOCTBIX M CJIOKHBIX BellleCTB IO rpymmnaM U nepuogam Ileproanueckoit cucteMbl. 3HaueHHe
Nepyo/IMUeCcKOro 3aKOHa M CUCTeMbl XMMHUYeCKUX 3jeMeHTOB /[].V1. MeH/ieneeBa B pa3sBUTUU
HayKH.

YcraHOB/IeHHe CBSI3U MeX[y CTPOeHHeM aTOMOB XMMHUYECKHX 3/eMEHTOB U INepUoJuYeCcKUM

HaumeHoBaHMe Cojiep)xanue yue0HOro marepuaia (0CHOBHOEe M IPo()eCCHOHAILHO OpUeHTHpOBaHHoe)®, | O0bém | DopMHUpyeMbIe
pa3jie/ioB U TeM J1abopaTopHbIe U MPAKTHUYECKHE 3aHATHSA, TPUK/IAJHON MOy /b 4acoB | KOMIIETeHLUH
1 2 3 4
Cojiep>xaHue y4e0HOro MmaTepuasia 72
Pa3pgen 1. Teoperuueckue 0CHOBbI XMUMHH 17
Tema 1.1. Copep)xaHHe y4e0HOro MaTepuasia 2 OK 01
OcHOBHBIE XuMrueckuii 3nemMeHT. AToM. S1po aToma, “30TorbI. JMeKTPOHHAs 0060/10UKa. JHepreTUyecKre
XMMHUUYeCKUe TIOHATHUSA |YyPOBHH, MOAYyPOBHU. ATOMHBIE OpOWTany, s-, p-, d- 3neMeHTbl. OCOOEHHOCTH pacrpe/e/ieHust 1
U 3aKOHBI, CTPOEHHE |37IeKTPOHOB TI0 OpOWTAlsIM B aTOMaxX 3JIEMEHTOB TIePBbIX UeTHIPEX IMEePUOOB. DIeKTPOHHAast
aTOMOB ~ XMMHYECKMX |KOH(Urypauusi aToMoB. OCHOBHbIE XMMUYECKHE 3aKOHbI
3/1eMeHTOB IIpakTHyeckue 3aHATHA
[Mpaktryeckass pabora Nel. «OCHOBHbIE KOJTMUECTBEHHbIe 3aKOHbI B XUMHM W pacyeThbl IO
YPaBHEHUSIM XUMHUUYECKUX PeaKLIAi».
OTHOCUTe/IbHBIE aTOMHas ¥ MOJIeKy/sipHass Maccbl. MonsipHass Macca. KosmmuecTBo BeljecTsa. 1
MaccoBasi fons1 BeljecTBa. 3akoH ABorazipo. MonsipHbli 00beM ra3oB. OTHOCUTeTbHAs
IJIOTHOCTB ra30B. PacueTsl 10 ypaBHEHUSIM XUMUUYECKUX peakKLMi C UCT0/Ib30BaHUEM MacCOBOM
JIONY BelljecTBa, 00beMa (HOpMasbHbIe YC/IOBUSI) ra30B, KOJMYECTBA BeIeCTBa
Tema 1.2. Cojiep)kaHde yuye0HOro MaTepuasia 2 OK 01
[Teprognuecknii IIpakTH4YecKHe 3aHATHSA OK 02
3aKOH U (TIpakTrueckasi pabora Ne2. «V3yueHure meprHoANUYECKHUX 3aKOHOMEPHOCTEM U UX B3aUMOCBSI3H CO IK2.1
[Teproanueckas CTPOEHHEM aTOMOB».
cruCTeMa XUMUUeCKHUX |[lepuopnueckas cucreMa xumuueckux 3jieMeHTOB [I.M1. MeHpeneeBa. CBsi3b IepuofUueCcKOro
snementoB  [I. V. |3akona u [TeprouuecKoii CUCTEMbI XUMHUUECKUX 3JIEMEHTOB C COBDEMEHHOM TeOpUel CTPOeHHst 2

> Obpa3oBaTesibHaa OpraHM3auUmMs BrpaBe CaMOCTOSTEIbHO ONpeaesisiTb Mocae0BaTEeIbHOCTb U3YyYeHUs pa3aesioB U TeM, BXOAALWMX B HUX, a
TaK>)Xe nepepacnpenensTb KOJIMYECTBO YacoB AJ1s 0CBOEHMs obyyatommucs y4yebHoro matepuana, C y4eToM JIOrMkn hopMUpoBaHms
AVNCUMMIMHAPHBIX Pe3yibTaToB, 06WMX N MPodecCnoHaibHbIX KOMMETEHL WA, MeXMNPEeAMETHbIX CBA3EN C APYrMMU ONCUUMJIMHAMN
obuweobpa3zoBaTesnibHOro 1 obuenpodeccMoHanbHOro UMKIoB y4ebHoro nnaHa ON CMO.




V3MeHeHUeM CBOMCTB XUMUUECKUX 3/IEMEHTOB U UX COeIMHEHUN B COOTBETCTBUU C MOJIO)KEHUEM
[Teproanueckoli cucteMsbl. PellleHre NMpaKTUKO-OPUEHTUPOBAHHBIX TeOPeTUYECKUX 3a/|JaHui Ha
XapaKTepu3alUl XUMUYECKHUX 3/7eMeHTOB «MeTaminueckrie / HeMeTa/sIMueCcKue CBOWCTBA
XMMHUUECKUX 5/IEMEHTOB B COOTBETCTBHMU C UX 3/I€KTPOHHBIM CTDPOEHUEM U TOJIOKEHWEM B
MepUOIMYeCKON CUCTeMe XMMUYeCKUX yieMeHToB [I.V. MeHzeneeBa»

Tema 1.3. Cojiep)kaHue yuye0HOro MaTepuasia OK 01
Crpoenne Bemjectsa | CTpoeHHe BelllecTBa. XMMUUeCKasi CBsi3b. Bu/ibl XUMUUeCKOM CBs3U (KOBa/leHTHasl HeroJsisipHast
u NIpUPO/A | ¥ TIOJIsIpHAsi, MOHHAsl, MeTa/uTndeckast). MexaHu3Mbl 00pa30BaHUsI KOBAaJIeHTHOW XMMHUYeCKOH
XVMUYeCKON  CBSA3M. | B3 (OOMEHHBI W JIOHOPHO-aKIeNTOpHBIN). BopgoposHasi cBsA3b.  Ba/eHTHOCTS.
MHoroobpa3sue DJIEKTPOOTPULIATENIbHOCTh. CTerneHb OKUC/IeHHUs. VIOHbI: KATUOHBI M aHUOHBI
BelleCTB IIpakTHYecKue 3aHATHA

[Mpaktryeckast pabora Ne3. «CTpoeHue BelljeCTBa U MPUPO/Ia XUMUUECKOU CBSI3M».

[emoHcTpauys Mofeneli KpUCTA/I/IMUECKUX PeLIeTOK: WOHHOW (XJIOpWJ, HaTpusl), aTOMHOU

(rpadut 1 anmas), MoJieKyasipHOU (YT/IeKUC/IbIN ra3, Uoj), MeTalJIMueckor (HaTpuii, MarHui,

MeZb). PellleHne npakThuyecKux 3aJlaHUM Ha COCTaBJ/IeHUE 3JIEKTPOHHO-Tpauueckux (hopmy

371eMeHTOB 1—4 1iepruosioB
Tema 1.4. Cojiep)xaHue yuye0HOro Marepuasa OK 01
Knaccudukarus, Knaccudukaiyss HeopraHuuecKux BellecTB. HoMeHK/aTypa HeOpraHMUeCKUX BeIecTB OK 02
u HOMEHK/IaTypa | (OKCHAbI, THMAPOKCHABI, KHUCJIOTHI, COMu). BellecTBa MOJIEKy/lISIPHOTO W HEMOJIEKYJISIPHOTO
HeOpraHUuecKrux CTpoeHusi. ArperaTHble COCTOsIHUS BelllecTBa. Kpucraninueckue U aMopdHble BelllecTBa. 3aKOH
BeLLeCTB MOCTOSTHCTBA COCTaBa BelleCTBa. TUIMbl KDUCTa/VIMYECKUX PeLIeTOK (aTOMHasi, MOJIeKy/IsipHas,

VIOHHAs1, MeTa/UInyecKast). 3aBUCMMOCTb CBOKCTBA BellleCTB OT TUIA KPUCTa/UINYECKOU PeléTKU

IlpakTHUecKuUe 3aHATHUSA

[MpakTrueckast pabota Ne4. «HoMeHK/1aTypa HeOpraHMUeCKUX BeIeCTB».

PemmeHre mpakTWYecKuMX 3a/laHdi TI0 KjaacCMUKalM¥, HOMEHK/IAaType W XUMHUUeCKUM

¢dopmMynaM HeOpraHMYeCKHUX BeILeCTB Pa3/JMUHBIX KIacCOB (yrapHblil ras, yrjaeKUC/IbId ras,

aMMHuak, railieHasi U3BeCTb, HeraileHasi U3BeCTh, ITUTheBasi Co/la U IPyrux): Ha3BaHUs BelecTB

no mexxayHapoaHoi (MFOITAK) wiu TpuBUanbHONW HOMEHK/IAType M COCTaBjieHHe (OpPMYJIbI

XMMHUUECKUX BelecTB, Orpejie/ieHue MPHHAZJ/IeXHOCTH K Kiaccy. Ilouck uHdopmaimu 1o

Ha3BaHUSM, UIeHTU(PUKATOPaM, CTPYKTYpHbIM (opMy/iaM. AHa/IM3 XUMUUeCKO nH(popMaLuy,

MoJ/lyuaeMOM M3 pasHbIX MCTOYHUKOB (Cpe/ACTB MaccoBoW MHGopMaiuu, ceTb VHTepHET U

Aipyrvie)
Tema 1.5. Copep>xaHue yueOHOro MaTepuasa OK 01
Tunbl  XUMHUYECKUX

Xumunyeckass peakuus. Krnaccudukaiusi XUMAYECKHMX peaklydid B HEOpPraHhyeckou U




peakuui

OpraHMYecKOM XMMHUU. 3aKOHbI COXPaHEHHs MacChl BeIecTBa, COXPAHEHWs] U MpeBpaljeHust
SHEepPruM Npy XUMUUECKUX peaklsaxX. OKWCIUTeTbHO-BOCCTaHOBUTE bHbIE PeakLUU (ypaBHEeHHs
OKHC/IeHUSI-BOCCTAHOBJIEHUs,  CTeNeHb  OKUC/IEeHWs, OKWCIUTeIb W  BOCCTAaHOBUTEJIb,
OKMCJ/IMTETbHO-BOCCTAHOBUTE/IbHbIE PEeakld B TPUPOJie, MPOU3BO/CTBEHHBIX IIpoLieccax M
JKA3HeesITe/IbHOCTU OPraHW3MOB)

CamocrositennbHass pabora Ne 1 OKuCIUTeNTBHO-BOCCTAHOBUTE/IbHBIE PEAKIMU B TIPUPO/E,
TIPOM3BO/CTBEHHBIX MPOLieccax v KU3HeesiTe/IbHOCTA OpPraHUu3MOB.

Tema 1.6.

CKOpOCTb  XMMHUUECKUX
peakiuii. XuMuUYeckoe
paBHOBecHe

CopepxaHue yueOHOro MaTepuasa

CKOpOCTb peakiuM, ee 3aBUCHMOCTb OT pa3/iMYHbIX (DaKTOPOB: TPUPOAbI pearupyroImx
BelleCTB, KOHL|EHTpal[MM pearvpymoLlyMX BellecTB, TemrepaTypbl U IJIOL[a[AA peaKLMOHHOU
noBepxHOCTH. TeryioBbie 3P heKTbl XUMUUECKUX Peakiivii: 9K30- U SHJ0TepMUYecKre peakivu.
O6patvMble peakiuu. XuUMHUUYeckoe paBHOBecre. @aKTOpbI, BMSIOIIME HA COCTOSHHUE
XMMHYECKOTO paBHOBecHs (KOHLIEHTpalysi peareHTOB WM TNPOAYKTOB peaklvH, AaBjeHHe,
temriepatypa). ITpuniun Jle [laTesbe

HpaKTI/IlIECKl/IE 3dHATUA

[TpakTnueckass pabora No5. «BiusiHue pasnnuHbIX (DAaKTOPOB HAa CKOPOCTb XHUMHUECKOU
peaxkLiin».

PelleHre TpakTHUKO-OPDUEHTUPOBAHHBIX 3a/laHUM Ha aHaivu3 (PaKTOpPOB, BMSIOIIMX Ha
V3MeHeHHe CKOPOCTU XUMHUeCKOUW peakliy. 3aBUCUMOCTb CKOPOCTH XMMHUYEeCKON peakLiUU OT
TIPUCYTCTBUSL KaTajqu3aropa Ha MpUMepe pas/oKeHWs IMepoKCHAa BOJOpPOZAa C IMOMOLIbIO
JVOKCHJla MapraHija M KaTaja3bl. PellleHUMe TpPaKTUKO-OPUEHTUPOBAHHBIX 3a/laHUd Ha
npuMeHeHve npuHUuma Jle-Illatenbe a1 HaXOXAeHUs] HarpaB/ieHUsl CMeLLeHUs] PaBHOBECHS
XUMHUUECKOMW peakliy U aHa/iu3 (haKTOPOB, BIUSIONIUX Ha CMelljeHHe XUMUUeCKOTro paBHOBeCHSI

OK 01
OK 02
K 2.1

Tema 1.7.

PactBopslI, Teopust
3/1eKTPOJIMTUYECKOMN
JIccolyalliyi ¥ MOHHBIN
obMeH

CopepxaHue yueOHOro MaTepuasa

PacTtBopbl. Bujbl pacTBOpOB MO COJiepKaHHIO PACTBOPEHHOro BelllecTBa. PacTBOPUMOCTb.
[ToHsATHE O JUCIEPCHBIX CUCTeMaxX. VICTUHHbIE W KOJUIOWHBbIE PACcTBOpBL. MaccoBasi AOJs
BelllecTBa B pacTtBope. [ToHsITHe 0 BOIOPOIHOM ToKa3aTtese (pH) pacTBopa. SneKTpoauTryeckast
qucconuanusi. CHibHBIE M c1a0ble 3/IeKTPOJIMThI, HEIEKTPOIUTHI. Peakiuy MIOHHOTO 0OMeHa

JTaGopaTopHbIe 3aHATHUS

JlaboparopHasi pabota Nel «IIpuroToBieHre pacCTBOPOB».

[IpUroToB/eHre PacTBOPOB 3aflaHHON MACCOBOW [10/ieli paCTBOPEHHOTO BEIeCTBa, MPOBEAEHUE
peakuuii MOHHOrO oOMeHa, Ompejie/ieHHe Cpe/ibl pPACTBOPOB BELIECTB C  TIOMOLIBIO
YHUBEpPCA/ILHOTO WMHAWKATopa (KWC/asi, HeWTpasbHasi, Ie/ouHast). 3afiaHusi Ha COCTABJIEHUE
WOHHBIX peakiyi. PellleHre MPAaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33flaHUN Ha PACTBOPBI,

OK 01
OK 02
OK 04
OK 07
K 2.1




UCTIO/Tb3yeMble B OBITOBOM W MPOM3BO/ICTBEHHOM /IeATeIbHOCTH UeI0BeKa

CamocrosiTesibHas padora odyuarommxcs Ne2. 3aziaHe Ha COCTaB/IeHHe MOHHBIX peaKIdi

KonTposbHasi pabora
1

CTpoeHue BellleCcTBa U XUMHUUeCKHe peakiuu (1o paszeny 1)

Paszpen 2. Heoprannueckasi Xumus

<=}

Tema 2.1.
DU3NKO-XUMUUeCKUe
CBOMCTBA
HeOpraHuyeCcKux
BeILeCTB

CopepxaHue yueOHOro MaTepuasa

Metamibl. IlonoxkeHue wmeta/uioB B Ilepuoguueckod cucTeMe XUMHYECKUX 371€MEHTOB.
Oco0eHHOCTH CTPOEHHsI 3JIEKTPOHHBIX 000/I0UeK aTOMOB MeTas/uioB. O6mue dusnyeckue
cBoiicTBa MeTa/u10B. CrijiaBbl MeTas/uIOB. JJIEKTPOXUMWUECKUW Psifi HalpshkKeHWM MeTasuloB.
XyUMUUeCcKre CBOMCTBA Ba)KHEUIIIMX MeTa/yioB (HaTpUM, Kalui, KalbLiUi, MarHUi, aJTFOMUHUM,
I[UHK, XPOM, J>Xejie30, Melb) U WX coeAuHeHui. OOIMe CrocoObl TIOMyYeHHsT METasUIoB.
[TprMeHeHHe MeTaJIJIOB B OBITY M TEXHHUKE

Hewmetannel. ITonoxeHue HemeTas/u1oB B [Teproanueckor cucteMe XMMUUECKUX 31eMeHToB [1.11.
MeHjiefieeBa ¥ OCOOEHHOCTH CTpPOeHMss aToMoB. Pu3nueckde CBOMCTBA HEMETAJIIOB.
Annotponusi HeMeTa/uIOB (Ha TIpUMepe KUC/I0po/ia, cepkl, pocdopa U yrieposa). XuMuueckue
CBOICTBA ¥ MPYMeHEeHHe Ba)KHEUIIMX HeMeTaslIoB (TajloreHoB, cepbl, a30Ta, pocdopa, yriaeposa
U KpPeMHHUs) U UX COelMHEeHUNA (OKCH/OB, KHC/IOPOJCOJepKalluX KHUCIOT, BOJOPOJHBIX
coevHeHU). [IpriMeHeHWe Ba)KHEUIIIMX HEMeTa/l/IOB U UX COoeJuHeHUN XUMHUUecKre CBOMCTBA
OCHOBHBIX K/1aCCOB HEOPraHWYeCKHX BellecTB (OKCUI0B, TUAPOKCUIOB, KUCJIOT, COJIeN U JIp.).

CamocrosiTenibHass pa6ora Ne 3 T'eHeTMueckasi CBsA3b HEOPraHUUYECKHUX  BEIIECTB,
TIpUHaZJIeKaluX K pas3/iMyHbIM Kjlaccam. 3aKOHOMEPHOCTHM B U3MEHEHUU CBOMCTB TPOCTBIX
BeleCTB, BOJAOPOJHbIX COeJUHEHU, BBICIIMX OKCHJ0B U TMIPOKCU/IOB

HpaKTI/I‘—IECKl/Ie 3dHATUA

[MpakTtrueckast pabora Ne6. «PU3NKO-XUMHUECKHE CBOMCTBA HEOPTaHUUECKUX BEIIeCTB».
CocTaBrieHVe ypaBHEHUMH XWMWUUECKHWX peakLMid C ydacTUeM TIPOCTbIX M CJIOKHBIX
HeOpraHWYeCKUX BeLeCTB: MeTa/UIOB UM HeMeTa/ulOB; OKCHUJOB MeTa/ulOB, HeMeTa/UIOB U
aM(OTepHBIX 3/1eMEHTOB; HEOPraHWYeCKMX KUCIOT, OCHOBaHWN U aM(OTepHbIX T'M/IPOKCU/IOB;
HeOpraHW4YeCcKrx COJIel, XapaKTepU3YHOIIUX UX CBOUCTBA.

Pacuétbl Macchl BelllecTBa Wiv 06bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BellleCTBa, Macce UM
00bEMY OZJHOTO W3 yUaCTBYIOIMX B PEAKIMU BeIeCcTB, PACUETHI MacChl (00bEMa, KOMMUuecTBa
BellleCTBa) MPOJYKTOB peaklMy, eC/d O/IHO M3 BelecTB UMeeT NpuMecH. PellleHne NpakTHUKO-
OPUEHTHPOBAHHBIX 33/|JaHWK Ha CBOWCTBA, COCTaB, TOJyueHHWe W 0Oe30racHOe HCII0/Ib30BaHUE
Ba)XKHEWIIIMX HeOpraHWYeCKUX BelleCTB B ObITY U MpodecCOHa/IbHON feaTelbHOCTH UesioBeKa
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Tema 2.2. Cojiep)kaHde yue0HOro MmaTeprasia OK 01
Upentndukarys JIaGopaTopHbIe 3aHATHSA OK 02
HEOpraHn4ecKrux JlaboparopHast paboTa Ne2 «/peHTH(UKALMS HEOPraHUUYeCKUX BEITleCTB». OK 04
BEILECTB Pemmennie skcrieprMeHTanbHbIX 3a/ja4 [0 XMMUUECKUM CBOMCTBaM MeTa/lJIOB U HEMeTaslIoB, 10
pacrio3HaBaHUID W TIOAYUYEHUIO COeJUHEHWM MeTalyloB W HeMeTalIioB (B3auMOJeCTBUe
T'UJPOKCH/a aFOMUHUSL C PACTBOPaMM KUCJIOT U 11jesiouelt,). VizeHTuUKaLMsg HeopraHuuecknux
BelIeCTB C HCI0J/Ib30BaHUEM UX (PU3MKO-XMMHUUYECKUX CBOWMCTB, XapaKTePHBbIX KaueCTBEHHBIX
peakiuii. KauecTBeHHbIe peakiuM Ha Cy/b(dar-, KapOOHAT- U XJIOPUJ-aHUOHBI, Ha KaTHOHbI
MeTaJIJIOB ¥ KATUOH aMMOHMUSI
KoHTpo/sibHasi pafoTta .
9 CBoliCTBa HEOPraHUUECKUX BeILecTB (10 pasgeny 2)
Pa3pgen 3. TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMHHU
Tema 3.1. Copep>kaHue yueOHOro MaTepuasa OK 01
Knaccudukarnus, [TpengMeT opraHMuUecKOl XUMUU: eé BOSHUKHOBEHMe, pa3BUTHe U 3HaUeHHe B MOTyYeHUU HOBbIX
CTpOoeHue M|BelleCTB U MaTepuasoB. Teopus CTpoeHUss opraHuyeckux coefuHeHud A.M. byrtneposa, eé
HOMeHK/IaTypa OCHOBHbIe Mo/10KeHusi. CTPYKTypHbIe (hOpMyJibl OpraHUUeCKUX BelecTB. ['oMo/orusi, u3oMepus.
OpraHWYeCKUX BellleCTB | XyUMHUUecKasi CBSI3b B OpraHMUeCKUX COeJUHeHUsIX: KpaTHbIe CBS3U, O- U TI-CBSI3U.
[TpencTraBieHue 0 K1acCH(UKALMU OpraHUUeCcKUX BelllecTB.
CamocTosaTenbHas padota Ne 4 HoMeHK/IaTypa OpraHuueCKUX CoeIMHeHHH (CUCTeMaTHUeCKast)
Y TPYBUAJIbHbIE HAa3BaHUsI BayKHEHNIIIMX MpeJCcTaBUTe /el KJ1aCCOB OPraHUueCKUX BellleCcTB
IIpakTHYyecKue 3aHATHA
[MpakTrueckas pabota Ne7. «HoMeHK/IaTypa OpraHi4eCcKuX BeIjeCTB».
OsHakom/ieHre C oOpa3llaMyd OpraHMuecKMX BelleCTB W MaTephajaMd Ha UX OCHOBe,
MO/Ie/IMPOBaHMe  MOJIEKYJI ~ OPraHMYeCKUX  BeIeCTB, HaO/MoJeHWe W ONUCaHHe
JIeMOHCTPALIMOHHBIX OMBITOB [0 TMpEBPALeHUI0 OpraHWYecKUX BeIeCTB MpPH HarpeBaHUU
(maBsieHue, oOyryMBaHue W ropeHue). CocTaBjieHWe TIOMHBIX M COKPAIleHHBIX CTPYKTYPHBIX
(opMyn oOpraHMYeCKMX BeLeCTB OT/e/JbHbIX KJ/IacCOB, WCIO/Nb3ys WX Ha3BaHUS IIO
CUCTeMaTU4yeCcKol W TpPUBUAILHOW HOMEHK/aType (STW/IeH, alleTWieH, [ULepuH, GeHor,
(dopmanbieruj, yKCycHasi KMC/IOTa, TJIMLKH). PacyeTsl mpocretitiieli ¢opMy/ibl OpraHAYecKou
MOJIeKYJIbl, UCXO/Isl U3 37IeMEHTHOT0 cocTaBa (B %)
2 cemecTp
Paszpen 4. YriieBoaopo/bl
Tema 4.1. | Cojiep>kaHude yue0HOro MaTepuasia OK 01




Yrnesomopogpl U UX
MIPUPO/IHbIE WCTOYHUKHU

[TpenenbHBIE YTIEBOAOPOABI (/TKaHBI): COCTAB ¥ CTPOEHHE, TOMOIOTUUEeCKHH psifi. MeTaH U 3TaH:
COCTaB, CTpoeHHe, (U3NUecKrWe W XUMUUYeCcKre CBOWCTBa (peakiuM 3aMellleHUs U TOPeHusi),
TI0JTyYeHHe W IPUMEeHEeHHE.

HenpesienbHble yrieBoAopo/ibl (alKeHbl, alKaJueHbl, alKUHbI).

AJKeHbI: COCTaB M CTPOeHWe, TOMOJIOTUUeCKUH psif. DTW/IeH U IPONWJIeH: COCTaB, CTPOEHHe,
(ur3nueckre U XUMUUECKHe CBOMCTBA (peakLuu TMpUpOBaHUsl, rajoreHUpOBaHUsl, TuApaTaluu,
OKHCJIeHUS ¥ TIOJIMMEepHU3aLivM) MoyueHre U IpUMeHeHue.

Ankaguensl: OytagueH-1,3 U MeTwi0yTaguen-1,3, XUMUUeCKOe CTPOeHHe, CBOMCTBa (peakiiys
no/iiMepy3aliui), TpuMeHeHue (J/1s1 CHHTe3a MPUPOJHOTO U CHUHTEeTUYECKOrO Kaydyka U
pe3uHbl).

ApomaTuueckue yrieBoJopo/bl (apeHsbl). beH3on u Tosyon: cocras, cTpoeHue, ¢punuecKrie 1
XUMHWYeCcKre CBONCTBA (peakivy rajoreHUpOBaHUs U HUTPOBAHUs), TOJyueHre W TIpUMeHeHue.
TokcHuHOCTb apeHOB (B/UsiHME OeH3071a Ha OpraHW3M uesioBeKa). ['eHeTHUecKasi CBSI3b MeXAY
yT7IeBOA0POAAMH, PUHA/JIeXKAL[UMU K PA3/IMYHBIM KJ/IaCCaM.

[TpupoiHbIe NCTOUHUKH YT/IeBOZ0PO/I0B. [IpUpOAHLIi ra3 v nomyTHbie HedTsHbIe ra3bl. HedTh 1
eé mnpoucxoxkaenre. CrocobObl mepepaboTK HedTHU: TIeperoHkKa, KPeKHHT (TepMHYeCKHH,
KaTa/IMTUUeCKWi), Tmiponu3. [IpoAyKTbl TmiepepaboTKM HedTH, WX TPUMEHeHWe B
TIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOAYKTHI ero repepaboTKu

CamocrosTenbHas padora Ne 5. AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHSsI, TOMOJIOTMUYeCKUH
psJ,. AlLleTHIeH: COCTaB, XMMUYeCKOoe CTpoeHue, (pr3nueckre ¥ XUMUYeCcKre CBOWCTBA (peakLiuu
T'UJIpUPOBaHUS, raoreHNpoBaHUsl, FMpaTaliii FOpeHus), NojyuyeHre U NpuMeHeHne (MCTOUHUK
BBICOKOTEMIIEPaTYPHOIr'0 IJIaMeHH /IJIsl CBApKU U pe3KH MeTasljIOB)

OK 02
OK 04
K 2.1

Tema 4.2.
DU3NKO-XHMUYEeCKUe
CBOICTBa
yTJIEBOJOPOZOB

CopepxaHue yue0HOro MaTepHasa

JlabopaTopHbIe 3aHATHS

JlaboparopHast paboTa Ne3 «CBoliCTBa yIr1eBOAOPO/IOB».

TpuBHanbHast U MeXXIyHapo/iHasi HOMEHK/IaTypa, XUMHUYeCKUe CBOMCTBA, CIIOCOOBI TO/TyUeHHUS
yriaeBozopozioB. [TonyueHre 3TuieHa U U3yuyeHHe ero CBOMCTB. MojenvpoBaHWe MOJIEKYI U
XUMHYECKUX TpeBpallieHui yriaeBOAOpPO/OB (Ha MprUMepe 3TaHa, STWIeHa, alleTWieHa U [ip.) U
raJIoreHONPOM3BO/IHBIX

OK 02
OK 04

Pa3gen 5. Kuciopogocoaepxanjue opraniyecKue coeJUHeHUus

14

Tema 5.1.
Crimptsl. ®eHon

CopepxaHue yueOHOro MaTepuasa

[IpenenbHbIE OJHOATOMHbBIE CITUPTHI (METAHOJI U 3TAHOJ1): CTpOeHue, hU3NUecKre U XUMHUUeCcKue
CBOMCTBA (peakUyy C aKTUBHBIMU MeTaslJlaMU, rajioreHoBOAOPOJaMH, TOpeHue), TIPUMeHeHHe.
BojopoHbie CBsi3U MeXAY MOJeKyJaamMu CrUpToB. @U3HMOMOrMYecKoe AeMCTBHe MeTaHo/Ia U

OK 01
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JTaHO/Ia Ha OPTaHU3M YesIoBeKa.
MHoOroaToMHbIe CTIMPTHI (ITUIEHTIUKOJb U TJIMLIEPUH): CTPOeHUe, (PU3NUeCKUe U XUMUYECKHe
CBOMCTBa (B3aMMO/IEHICTBME CO IIeJIOUHBIMH MeTa//laMM, KaueCTBEHHasl peakis Ha
MHOT0AaTOMHBIE CITUPTHI). PU3MOIOTHUECKOe [JeMCTBHEe Ha OpraHM3M uejioBeka. IIpumeHeHMe
TJTUIIEPUHA U STUIEHTJTUKOJIS.

®enon. CTpoeHWe MOJIEKY/IbI, (DU3UUECKHEe W XUMHUEeCKHe CBOMCTBa (eHoma. TOKCHYHOCTH
(heHosa, ero GusnoiOrHUYeCcKoe AefCTBUe Ha OpraHu3M uenoBeka. [IpumeHeHue deHosa

Tema 5.2.
AsbJierupl.
Kap6oHOBBIE KMC/IOTHI.
CnoxxHble 3¢upbl

CopepxaHue yueOHOro MaTepuasia

Anbperuzibl U KeTOHbI ((popmasibieru]], aieTanbleruj, aleToH): CTpoeHWe, GuU3UUeCKHe U
XUMHUUECKHe CBOMCTBa (peaklMM OKWUC/JIeHWs] U BOCCTAHOBJIEHMS, KaueCTBEHHbIe peakluM),
TOJIyuYeHue U TIpUMeHeHue.

O[IHOOCHOBHBIE TIpeZiesibHble KapOOHOBble KUC/IOThI (MypaBbHMHasi W YKCyCHasi KHCJIOTHI):
cTpoeHue, GU3MUECKWe U XUMHUUeCKHe CBOKMCTBa (OOIMe CBOWCTBA KWC/IOT, peakiys
sTepudUKalM), MoayyeHHWe W TipuMeHeHue. CTeapvHOBasi M OJIeMHOBas KUCJIOTHI Kak
TIPe/ICTaBUTE/N BBICIIIUX KapOOHOBBIX KMC/IOT. Mblla KaK COJIM BBICIIIMX KApOOHOBBIX KUC/IOT, KX
Motol1jee ZieNcTBYe.

CnoxxHble 3(pUpbl Kak MPOU3BO/HbIE KAPOOHOBBIX KUC/IOT. ['MIpo/n3 C/I0XKHBIX 3¢(uUpoB. XKUphI.
I'maponu3s xupos. [IpuMeHeHne KUPOB. broJioruueckast posib JKUPOB

OK 01
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CamocrosTenbHasa padora Ne 6 [TogroroBka coobmjeHuid Ha Temy 1o BbIOOpYy:  CIl0KHBIE
5¢upbl U UX 3HaueHWe B Tpupoje, ObITY M Tmpou3BoAcTBe. KUpbl Kak MPOAYKT MUTAHUS U
XMMHUEeCKOe CbIpbe. 3aMeHa KMPOB B TeXHUKe HelUIeBbIM CbipbeM. HexBaTka Mpo/j0BOJ/ILCTBUSA
Kak ryiobaspHast mpobsiemMa uesioBeyecTBa M MyTH ee pellleHWs. Mbula: MPOIIOe, HACTOSIIee,
Oynyiiee. CpeicTBa TMTMieHbl HA OCHOBE KHCJIOPOACO/EPXKAIUX OPTaHUUeCKUX COeJUHEHHH.
Cuntetnueckue Motoiue cpescrsa (CMC): OCTOMHCTBA U HEIOCTATKMU.

Tema 5.3.
YrneBoabl

CopepxaHue yue0HOro MaTepHuasa

YrieBoAbl: COCTaB, KiaccMdUKalus yrieBoAOB (MOHO-, AW- U Tonvcaxapufbl). [iroko3a —
TIPOCTEeMINNI MOHOCAXapH/i: 0COOeHHOCTU CTPOEeHUs MOJIEKY/bI, (U3NUecKrue U XUMHUUeCKue
CBOIMCTBA TI/IIOKO3bI (B3aumogeiicTBue c ruapokcuzoMm meau (II), okucieHve amMMUauyHbIM
pactBopoM okcujia cepebpa (I), BoccraHOBNeHMe, OpoXKeHHe TJIF0K03bl), HaX0X/leHHe B TIPUPO/IE,
TIpUMeHeHUe TJIF0KO03bl, OHoornueckas pojb B JKU3HEJESTeTbHOCTU OpraHu3Ma uYesioBeKa.
doTocuHTe3. PpyKTO3a Kak U30Mep I/IHOKO3bI.

Caxapos3a — mpe/CcTaBUTe/b AUCAXapW/I0B, THAPOINU3 Caxapo3bl, HaXOXeHue B TIpUpoJe U
TipuMeHeHue.

[Tonrcaxapupl: Kpaxmaa M Le/UIK0/03a KakK MpPUpPOAHble moyMMepbl. CTpoeHWe Kpaxmasnia U

OK 01
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LIe/TF0J103bl, (hH3UUecKre U XMMUUeCcKre CBOMCTBa KpaxMara (TUIpo/iu3, KaueCTBeHHast peakijusi
C M0JIOM)

JIaGopaTopHbIe 3aHATHUS

JlaboparopHast paboTa Ne4 "CBoticTBa yrieBogoB"

CamocrostesibHas padora Ne 7 CTpoeHHe KpaxmaJia U L1e/UTH0JI03bI, GU3NUecKre U XUMHUUeCKHUe
CBOMCTBA Kpaxmarsia (TUApoJin3, KaueCTBeHHasi peakliysi C M0J[0M)

Tema 5.4. Cojiep>kaHue y4ye0HOro MaTepuasaa OK 01
Ousnko-xumudeckie | I[IpakTuueckue 3aHATHA OK 02
CBOMCTBA [Mpaktyeckass pabora Ne8. «HomeHK/IaTypa KHCJIOPOJOCO/EP)KAIUX — OPraHUUeCKUX OK 04
KHCJIOPOJ0COZEPIKaLUX | COeJMHEHUIA» .
OpraHUYeCcKrux TpuBUanbHasi U MeX/yHapoAHas HOMEeHK/IaTypa, XMMUYeCKre CBOMCTBA, CIIOCOOBI MOTydeHust
CoeJUHeHUI CIUPTOB U (heHO0JI0B, KAPOOHOBBLIX KUCJIOT U 3(DUPOB, albAeruoB U KeTOHOB. COoCTaB/ieHre CXeM

peakiuii (B TOM uuC/ie TO Tpej/io)KeHHbIM LierloukaM IpeBpallieHuid), XapaKTepH3yIoLuX

XUMHUeCKHe CBOMCTBA KUCIOPOZA0COIePXKAIl[UX OpraHUUeCKUX CoeJMHeHUN

[TpakTrueckass pabora Ne9. «Xumuueckue W (U3NUECKHE CBOMHCTBA KHC/IOPOZAOCO/ePKaIl[HX

OpraHUYeCcKUX COeMHEHHs».

[TpoBeseHue, HabMOfeHWE W OMUCAaHWe [eMOHCTPAIIMOHHBIX OIbITOB: TOpPEHWe CITUPTOB,

KaueCTBeHHbIe peaki[iyd OAHOAaTOMHBLIX CIUPTOB (OKUC/IeHHe 3TaHoma okcuaom Mmeau (1)),

MHOT'0aTOMHBIX CITUPTOB (B3aUMO/eicTBYe TyvlieprHa ¢ Tuapokcugom meau (II)), anbaerugoB

(okucIeHWe aMMHauyHbIM pacTBopoM oOkcuza cepebpa(l) u rugpokcugom wmeau  (11),

B3aMMO/IEMCTBHE Kpaxmasla C UOZIOM), M3yueHHe CBOMCTB PaCTBOpPA YKCYCHOM KHUC/IOThI
Pazpesn 6. A3oTcoepikaniye opraHiyeckue coeJuHeHUus
Tema 6.1. CopepkaHue yueOHOro MaTepuasia OK 01
AMUHBI. AMUHBI: MeTUIAMUH — TIPOCTEMIINK MpeJCTaBUTe/b dAMUHOB: COCTaB, XMMHUYECKOe CTPOEeHHe, OK 02
AMMHOKHCIOTHI. (bu3ruecKre U XMMHUUeCKHe CBOWCTBA, HAXOXK/EHHe B TIPHUPOIE. OK 04
Benku AMUHOKHMCIOTEI KaK aM@oTepHble OpraHuueckde coefvHeHUs. Pusnueckre U XUMHUYECKUe

CBOMCTBA aMMHOKHWC/IOT (Ha NprvMepe IaMLMHA). buonornueckoe 3HaueHWe aMWHOKHC/IOT.
[Tenrtyabl.
Benku Kak mpupo/Hble TiouMepsl. [lepBuyHasi, BTOpHUHAst M TPETHUUHAsl CTPYKTypa OeJTKOB.

CamocrosiTennbHass pabdora Ne8 Xwumuueckue cBolcTBa 0e/IKOB: THAPOIM3, JeHaTyparus,
KaueCTBEeHHbIE PeaKI[UU Ha OeKu

IIpakTHUecKue 3aHATHSA

[TpakTrueckast pabota Nel0. «CBOMCTBa a30TOCOZEPIKAIIUX OPraHUUECKHUX COeTUHEHU».




du3nueckre ¥ XMMUUECKHE CBOKWCTBA aMUHOB (PeaKI|UK C KUC/IOTaMH ¥ TOPEHUST) U aMUHOKUCTIOT
(Ha mpuMepe TyMLIMHA). HabsroieHre U omucaHve JeMOHCTPAIMOHHBIX OTBITOB: /IeHaTypaLus
0e/sIKOB IPU HarpeBaHWH, 1IBETHBIE PeaKI[UH OeIKOB

JIaGopaTopHbIe 3aHATHUS

JIabopatopHasi pabota Ne4 "AMHUHOKHMC/IOTBL besku. Pacro3HaBaHre BOJIOKOH"

Paspen 7. BbICOKOMOJ/IEKY/IAPHBIE COeAMHEeHUA

Tema 7.1. CopepkaHue yueOHOro MaTepuasia OK 01
ITnactmaccsr. IIpakTHUecKuUe 3aHATHSA OK 02
Kayuyku. BosiokHa [Mpaktnueckass pabora Nell. «CuHTe3, aHanM3 W KIaCCU(PUKALMS BBICOKOMOJIEKYJISIPHBIX OK 04

coeIMHeHU» K 2.1

OCHOBHbIE TIOHATHSI XUMHMU BBICOKOMOJIEKYJ/ISIDHBIX COeMHEHW: MOHOMep, TOJUMep,

CTPYKTYpHOe 3BE€HO, CTeleHb MOJMMepU3allii, CpeJHsii MoJieKy/sipHas macca. OCHOBHbIE

METO/bl CUHTe3a BbICOKOMOJIEKYJISIPHBIX COeIMHeHUI — MoJIMMepu3aLiisi U TIOJIMKOH/eHCaLusl.

OsHakom/ieHHe ¢ o0Opa3ljamMyd MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAacc, KayuyKoB:

T1IaCTMACChI (TIOJIMATUIIEH, TIOUIIPONU/IEH, TTOJIMBUHUIXJIOPU, TIOJIMCTUPOII); HaTypalbHbIA U

CUHTeTUYeCKHe Kayuyku (OyTagueHOBBIH, XJIOPOTIPEHOBBI U W3OIPEHOBBIN); BOJIOKHA

(HaTypanbHBIe (XJ/IOINOK, IIEpCTh, IIENK), UCKYCCTBEHHble (aleTaTHOe BOJIOKHO, BMCKO3a),

CUHTeTHYecKHe (KarpoH U JIaBCaH)
KoHTpo/sibHasi pafoTta .
3 CTpyKTypa 1 CBOMCTBa OpraHM4eckux BelecTs (110 paszenam 3-7)
IIpodeccroHa/IbHO OPHEHTHPOBAHHOE CoAep)KaHue (Coiep)KaHue MPUK/Ia HOro Moayis)®
Pa3pen 8. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITe/TLHOCTH Ye/I0BeKa OK 01
Tema 8.1. CopepxaHHe yue0HOro MaTepHasa OK 02
XuMuryeckue [TpaBuia 3KOJIOTUYECKU 1iesieco00pa3HOro ToBeieHHs B ObITY W TPYJOBOH [1esSTebHOCTH B OK 04
TEXHOJIOTUH Lle/IsIX COXPAHEHHs] CBOEro 3/0POBbsi W OKPYJ)KAloL[eld TMPUPOJHON Cpefbl, OIMacHOCTb OK 07
B TIOBCe/IHEBHOM | BO3/IEHICTBYSI HA JKWBble OpraHM3Mbl OpPraHUYECKWUX BEIeCTB OTAEIbHBIX K/IaCCOB MK 2.1

U 1npodeccroHaNTBEHOM
JiesITeIbHOCTH YesloBeKa

(yrneBomopo/pl, COMUPTHI, (EHOJIBI, XJIOPOpPraHWYecKUe TpPOW3BOJHbBIE, aNbleru/bl U Ap.),
TrioKa3saresib Mpe/ie/ibHO JOMyCTUMON KOHL|eHTpaL[MU U ero WCI0/ib30BaHue.
Ponb xuMun B obecriedyeHWM 3KOJIOTHYECKOW, YHePreTMYecKOW M THIEeBOM 0e30macHOCTH,




pPa3BUTUM  Me[WI[MHBbI, CO3/laHMM HOBBIX MarepuasoB (B 3aBUCUMOCTM OT BHJa
npo¢eCcCHOHATLHOM /1eATeTbHOCTH ), HOBBIX UICTOYHUKOB SHEPTUH (a/1bTepHAaTUBHbIE ICTOYHUKHU
sHepruu). [loHATHe O HAy4yHBIX MeTO/AX I[I03HAHHWs BeIeCTB U XHUMHUUYECKUX peakiiUil.
[MpeacraBnenust 06 OOIIMX HAyUHBIX MPUHLUIAX MPOMBIIUIEHHOTO TIOMYUYeHHs] BaXKHEUIINX
Bell[eCTB (Ha MprUMepax MTPOM3BO/CTBa AMMUAaKa, CePHOM KHUCIOThI, MeTaHO/Ia).

CamocTosTesibHass pabora Ne9 Xumusi ¥ 370pOBbe uUe/iOBeKa: IpaBwia 06e30macHOro
WCTIO/Ib30BaHUs JIeKapCTBEHHBIX TTPeraparoB, ObITOBOM XMMUHU B TIOBCEAHEBHOM YKU3HU

HpaKTI/IlIECKl/IE 3dHATUA

[Mpaktryeckass pabota Nel2. «[IpuMeHeHHe XUMHUECKUX BeILECTB W TEXHOJIOTHH C y4eTOM
Oyayiieli mpodeccuoHaNTbHOM AeSTeTbHOCTH.

PemmeHue keiic-3alau MO TeMaM: TMHIIEBble TPOJYKThbl, OCHOBBI pallMOHA/NBHOTO TMUTaHUS,
Ba)KHENIlIMe CTpOMTe/NbHble W KOHCTPYKLMOHHblE MaTepuabl, CelbCKOX035iCTBEHHOe
TPOU3BO/ICTBO, KPACKH, CTEK/IO, KepaMuKa, MaTepuasbl [/ 37eKTPOHUKH, HaHOMaTepualbl,
TeKCTH/IbHBbIE BOJIOKHA, WCTOUYHHUKMA SHEPrUM, OpraHUUeCKHe W MUHepasbHble ya00peHus,
JleKapCTBeHHbIe M KOCMeTHUeCKHe TIperapaThl, ObITOBas XUMUs, MaTeprasibl U3 UCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH.

3amuTa: IlpefcraBneHuve pe3y/nbTaTOB pellieHUsl Keic-337ady B (opme MUHM-[J0K/Iaja
(IomycKaeTcsl MCTO/Tb30BaHKe rpadMueCcKUX U Mpe3eHTal[MOHHbIX MaTepPUasioB)

ITpomMe)xyToUHasi aTTecTalus Mo gucHumnmHe (auddepeHIIMPOBAHHBIN 3aUeT)

Bcero
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3. YCJ/10BUA PEAJIN3AIINN ITPOI'PAMMBI
OBIIEOBPA30OBATE/ILHON JUCIIUIL/IMHBI

3.1. TpeboBaHusa K MHHUMA/JTbHOMY MaTepPHATbHO-TEXHHYECKOMY
o0ecreueHu o

Ilyis peanv3aliiyd TIPOTPaMMbl AWUCLUTIIMHBI TIPeAYCMOTPEHBI CJiefyIolHe
crieliasibHbIe ToMellleHusT: yueOHbI KabrHeT XUMUW W/ YuebHOM XUMUUYeCKou
naboparopuu.

OddeKkTUBHOCTL  TIperofiaBaHusi  00ImIeoOpa3oBaTelbHON  AMCLIUTIIMHBI
«XVMHsST» 3aBUCUT OT Ha/JMUHSl COOTBETCTBYIOIIIEr0 MaTepHaTbHO-TEXHUUECKOTO
OCHaILleHUsl.

MartepuanbHO-TexHHYeckoe  obecrieueHre  KabuHeTa XUMMM — W/WIK
XUMHUeCKOH abopaTopyuy BK/FOYAET: CIIelMaIu3upPOBaHHYI0 MeOe/lb U CUCTEMBbI
XpaHeHUsl, TeXHUUeCKHe 1 37IeKTPOHHbBIe Cpe/iCTBa 00yueHUs], eMOHCTPAlMOHHbIe
y4ueOHO-Har/IsijHble TI0CO0OMsA, JAeMOHCTpaI[MOHHOe 000pyJoBaHHEe U TIPUOOPHI,
nabopaTOpPHO-TeXHOIOTUYeCKoe 000pyZoBaHUe, J1abOpPAaTOPHYH XUMUYECKYIO
nocyay, mojenu (06beMHble U TIJIOCKHWe), HaTypa/ibHble O0BeKThl (KOJIIEKIHH,

XUMHUUeCKHe PeakTHBbl), 000pyoBaHMe J1ab0paHTCKOM.

Cnenyanu3upoBaHHas Me0e/Ib M CHCTeMbI XpPaHeHHs
1 | Cton mabopaTopHBIi eMOHCTPALMOHHBIH (C 3al[UTHBIM, XUMOCTOMKUM U TEPMOCTOWKUM
TOKPBITHEM, PaKOBHUHOM, TIO/IBOAKON U OTBe/IeHHEeM BO/IbI, CAHTEXHUKOM,
3/IeKTPUYEeCKMMU PO3eTKaMH, aBTOMaTaMH aBapUUHOT0 OTK/IOUYEHUs TOKa)
2 | Cron nabopaTopHBIM JeMOHCTPAIIMOHHBIN C HaACTPOUKOM (C 3allUTHBIM, XUMOCTOMKUM U
TePMOCTOMKUM TMOKPBITHEM)
3 | Cton yueHnuecKui 1abopaTOPHBIH, PeryIupyeMblii 1o BbICOTe (C 3al[UTHBIM,
XUMOCTOUKUM U TEPMOCTOUKHUM TIOKPBITHEM, PAKOBUHOM, OOPTUKOM T10 Hapy>KHOMY
Kpato, Mo/IBO/IKOM U OTBeJleHHeM BO/[bl, M CaHTeXHUKOM)/CTOJ yueHUUeCKUH,
PeryJMpyeMblii 1o BbICOTe (TIproOpeTaeTcst TOJBKO MPU Ha/IMUUH CTIeLAaTbHOTO
71abopaTOPHOT0 OCTPOBHOTO CTOJ1a) (N0 Koauuecmay obyuarouwuxcs)
4 | Ctyn yueHnueckuu (no Koauuecmay obyuaroujuxcs)
OrHeTtymresb
Iocka knaccHast/PenbcoBasi cucTemMa € K/1aCCHOW U UIHTePaKTUBHOM 10CKOM
(mporpammHoe obecrieueHre, IPOEKTOP, KPEIVIEHUSI B KOMIUIEKTe )/UHTePaKTUBHOM
TraHesbio (MporpaMMHoe obecrieyeHre B KOMITIEKTE)
CToJI ¢ SIMKaMH [JI7Is1 XpaHeHUst/TyM0ol (pabouee mecmo npenodasamesst)
Kpecsio oduicHoe (pabouee mecmo npenodasamens)
ITocka npobkoBast/[Iocka MarHUTHO-MapKepHast
10 | Cuctema (yCTPONCTBO) /iJisl 3aTeMHEHUs] OKOH
11 | Illxad BBITSYKHOM MaHOPAMHbIM
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12 | ITkad a5t XpaHeHUs yueOHbBIX TTOCOOUH

13 | AnrTeuka yHHBepcasbHas [l OKa3aHUs [1epBOM MeJULIMHCKOU MOMOLIU

TexHHnueckHe cpeCTBa

1 | MHorodbyHKIIMOHaTbHOE YCTPOUCTBO/TIPUHTED

2 | VIHTepaKTHUBHBIM ITPOrpaMMHO-arapaTHbIN KOMIUIEKC MOOW/IbHBIN WIH CTAl[MOHAPHBIN
(mporpammHOe obecrieueHue, IPOEKTOP, KpervieHue B KomruieKTe)/PenbcoBasi cuctema ¢
K/IaCCHOW ¥ MHTepPaKTHBHOM I0CKOM (TTporpaMMHOe obecrieueHue, TIPOeKTOP, KperieHre
B KOMIL/IEKTe )/ MHTepaKTUBHOM TaHe b0 (TTporpaMMHOe obecrieueHre B KOMILIEKTE)

3 | IlepcoHa/bHBIN KOMITbIOTEp C repudepreii/HOyTOYK (JTUIIeH3MOHHOe MPOTrpaMMHOe
obecrieueHne, 0Opa3oBaTe/IbHBIN KOHTEHT W CUCTEMaA 3alllUThl OT BPeJOHOCHOM
nHbopMali, mporpaMmmMHoe obecrieueHue fjist 1MdpoBoii 1abopaTopu, C
BO3MO>KHOCTBI) OHJ/IAMH-0MPOCa)

JJ/IeKTPOHHBIE CpeJCTBA 00yJYeHus!

1 | DnekTpoHHBIe cpeicTBa 00yueHHst/VIHTepakTHBHBIE TI0COOMS/OHMAaUH-KYpPChI (N0
pazdenam paboueli npo2pammbl)

JleMOHCTpaIIOHHBIE y4eOHO-Har/IsIAHbIE T0CO0HsA

1 | CnoBapu, CIIpaBOYHUKH, SHLUMK/IONEAUs (N0 XUMUYEeCKUM HayKam)

2 | KomniekT nopTpeToB BeJIMKHUX XUMUKOB

3 | ITocoOust HAarIsSITHOM SKCIIO3UIIAN

4 | Ileprogrueckas cucteMa XuMUueckux vieMeHToB [I.M1. MeHzeneeBa

CHEI_[I/IaJ'll/BI/IpOBaHHaH Me0e/ b H CHCTeMbI XpaHeHUus Vi XHMHWUYECKOH ﬂaﬁopaTopnn

JIabopaTopHbIif OCTPOBHOM CTOJ (ABYXCTOPOHHUH, C 3aIlIUTHBIM, XUMOCTOUKHM U
T€PMOCTOUKUM MOKPBITHEM, Ha/ICTO/IbEM, C MO/CBETKON U 3/IeKTPUUECKUMU PO3eTKaMH,
TIOZIBO/IKOM U OTBe/IeHHeM BO/Ibl, U CAHTEXHUKOM)

Cryn 1abopaTopHbIi, peryMpyeMblii 10 BLICOTe

Cros 1abopaTOpHBIN [eMOHCTPAIMOHHBIH (C 3aIUTHBIM, XUMOCTOWKHAM W TEPMOCTOUKUM
MOKPBITHEM, PaKOBUHOMW, TTO/JBOAKON U OTBeJleHHEeM BO/Ibl, CAHTEXHUKOM,
3/1IeKTPUYECKUMHU PO3eTKaMH, aBTOMaTaMU aBapUMHOI0 OTK/IFOUEHHs TOKaA)

Cros mabopaToOpHBIM JEMOHCTPAIIMOHHBIN C HaJICTPOUKOM (C 3alUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHM TMOKPBITHEM)

Ul

CroJ C sAIMKaMu JJisi XpaHeHUst/TyMOoi

D

Kpecsio oducHoe

~

Orxeryuuresnb

JleMOHCTpalLOHHOe 000py/I0BaHNie H MPUOOPHI /151 KaOHHeTa U J1abopaTopuu

Becsl 3/1ekTpoHHBIe ¢ USB-nepexoHUKOM

CTONMK NofbeMHbIN

LlenTpudyra qeMoHCTpal[MOHHAast

[IITaTB IeMOHCTPAL[MOHHbBIN

AnnapaT AJId TIDOBeJ€HNSA XUMHUUYECKHX peaKuHﬁ

Armmapart Kurra

IBAUOMETP

['openka yHUBepcaabHast

OO N[O |U|A|W|N |-

[Tpubop A1 UTFOCTPALMK 3aBUCUMOCTH CKOPOCTU XMMHUECKUX Peakivii OT YCI0BUM
OKpY>Kalolller cpeibl

10 | Habop aist 3/1€KTpo/iv3a IeMOHCTPALIMOHHBIN

[Tpubop /7151 OTIBITOB TI0 XUMHH C JI€KTPUUECKUM TOKOM (J1abopaTOpHBIN)

12 | TIpubGop [/1s1 OKMC/IeHUs] CIIMPTA HaJl MeIHBIM KaTal3aTOPOM

13 | TIpubop A5 moy4ueHHsl rajouA0aTIKaHOB JeMOHCTPAI[MOHHBIM

14 | TIpuGop J/1s1 MOTyUYeHHUs] pACTBOPHUMBIX BEIIeCTB B TBEP/IOM BHUJIE

15 | ¥YcraHoBKa /i1t GUIBTPOBAHUS MO/, BAKYYMOM

16 | TIpubop A5 oripe/iesieHKsi COCTaBa BO3/yxa




17 | I'a3o0aHa/nMM3aTOp KUCJI0POZia M TOKCUYHBIX ra30B C IU(PPOBOM MHAMKALIMEN ITOKa3aTenei

18 | TIpubop A/1s1 WITFOCTPALIMK 3aKOHA COXPAaHeHHsI MacChl BEITeCTB

19 | YcraHoBKa /i/is IeperoHKM BelleCTB

20 | bapomeTtp-aHepou/

21 | Habop A/1s1 u3yueHusi BOJOPOJHON SHEPreTUKH

22 | pH-meTpsbI (OononHumenbHoe sapuamusHoe obopydosaHue)
JIaGopaTopHO-TeXHOJIOrHYeCcKoe 000py/l0BaHHe /1A KaOuHeTa u labopaTopun

1 | ITpubop jyis TIoJyUueHUs TaJI0UI0aKAHOB M CTIOXKHBIX 3(UPOB 71ab0paTOPHBIMA

2 | KonboHarpepaTte/b

3 | DJIeKTpOILIUTKA

4 | ba"ss KOMOMHUPOBaHHas1 JabopaToOpHast

5 | Becsl /151 CchIlyyuX MaTepuaioB

6 | I[Tpubop /1 1o/TyueHus Ta3oB

7 | CriupToBKa abopaTtopHas

8 | MarHuTHas Melaika

9 | Mukpockorn 1udpoBO# C PYKOBOJCTBOM IM0JIb30BaTe/Isl ¥ MOCOOMeM /ISl YUaIuXCst

10 | Habop /1151 YUCTKU ONTUKH

11 | Habop mocyibl /1151 peakTUBOB

12 | Habop mocy/1bl ¥ IPUHA/IIe)KHOCTeH [iyisi paboThI C MaIbiMU KOJTMUECTBAMU BellleCTB

13 | Habop npuHaj1e)KHOCTeH /711 MOHTa)Ka MPOCTEMIITHX MPUOOPOB 10 XUMHH

14 | Habop mocyibl ¥ MPUHA/IJIEXXHOCTEH M3 MponuieHa (MUKpo1abopaTopus)

JIaGopaTopHasi XUMHUeCKas Mocy/ia A/1A KaOuHeTa v labopaTopun

1 | KoMIiekT K010 IeMOHCTPAI[MOHHBIX

2 | Habop nmpoboK pe3uHOBBIX

3 | [Tepexo/ CTeK/ISIHHbIN

4 | TIpobupka Bropija

5 | ITpobupka ABYyXKO/IeHHast

6 | CoemyHUTEND CTOK/ISTHHBIN

7 | 3aKUM BUHTOBOM

8 | 3axkum Mopa

9 | IlnaHr CUIMKOHOBBIN

10 | KoMIUIeKT CTeK/ISIHHOM MOoCy/ibl Ha Hutidax AeMOHCTPAL[MOHHbIN

11 | lo3upytolilee yCTPONUCTBO (MeXaHUUECKOe)

12 | KomruiekT usfenvii u3 Kepamuku, dapdopa u dasHca

13 | KomriiekT okek aphopoBbIX

14 | KomrjieKT MepHbIX K0Ji0 Masioro obbema

15 | KoMIjieKT MepHbIX KOJI0

16 | KoMIIJIEKT MepHBIX LIUIWH/POB IJ1aCTUKOBBIX

17 | KoMIJ1IeKT MepHBIX LIMJIMHADPOB CTEKJISTHHBIX

18 | KomriieKT BODOHOK CTEKJ/ISTHHBIX

19 | KomruiekT numeTok

20 | KoMIIeKT CTakaHOB MJIaCTUKOBBIX/CTEKJITHHBIX

21 | KoMmieKkT cTakaHOB XMMUUECKHUX MEePHBIX

22 | KoMIJIEKT CTaKaHUMKOB /17151 B3BELLIWBAHUS

23 | KoMniekT CTYTIOK C TeCTUKaM#

24 | Habop mmaresei

25 | Habop nuHIIeTOB

26 | Habop vamek [Tetpu

27 | Tpybka cTek/sTHHAs

28 | DKCUKaTop




29

Yaina KpycTa/yiM3aloOHHas

30

[Iuriel TUTETbHBIE

31

bropetka

32

ITpobupKa

33

banka 1Mo, pe€aKTHUBEI MMOJIN3THU/IEHOBAA

34

baHKa Mo peakTUBbI CTEK/ISTHHASI M3 TEMHOTO CTeKJIa C PUTEPTOM MPOOKOH

35

Habop CK/ISHOK /7151 paCTBOPOB PeaKTHBOB

36

[Tarmouka cTek/iIgIHHAA

37

IIITaTHB /1J151 TPOOMPOK

38

Kowmmiekt CpeacCTB OJid HHAHBHAY&HBHOﬁ 3dlHUTHBI

39

KomruiekT TepMoMeTpoB

40

Cyl1mnbHasi laHesb /1Jisl TOCY/Ibl

41

dunbTpoBanbHast Oymara/punbTpel OymMakHbie (00no/sHUmMenbHoe 8apuamugHoe
obopydoeaHue)

Mopenu (00beMHBIE U IUIOCKHE), HATyPa/ibHbIe 00beKThI (KO/IJIEKIIMH, XHMHYECKHEe
PeaKTHBBI) /IS KaOMHeTa U J1abopaTopuu

Kowmmnekt MOAQHEﬁ KPUCTA/IJNIMYECKUX PEILIETOK

Mo/ienlb MOIEKYJTbI Oesika

Habop /111 MOZie/TMpOBaHMsI CTPOEHHUSI HEOPTaHUYECKUX BEIleCTB

Habop /151 MOZIeTMpOBaHKsI CTPOEHUSI OPraHUUeCKUX BEIeCTB

Ha6op A1 MOZle/IMPOBAHUSA CTPOEHKA daTOMOB Y MOJIEKYJT

Habop /151 MOZieTMpOBaHKsI 3JIEKTPOHHOTO CTPOEHHSI aTOMOB

KoMmneKT KonieKiui

I |UT|A[W|IN|F-

KowmmiekT xuMmueckux pP€aKTHBOB

O0Oopy/oBaHMe 1a00PAHTCKON KaOMHeTa XUHMHH

CroJ C sIMKaMu AJisi XpaHeHUst/TyMOoi

Kpecsio oducHoe

Cros1 1abopaTOpHBIM MOEUHBIHN

Cy1mibHasi maHesb J171s1 TOCY /bl

ITkad 1151 XpaHeHUs yueOHBIX MOCOoOUI

H_[Ka(i) A1 XpaHEHWA XUMHWYECKHUX DEAKTUBOB

ITTkad 1151 XpaHeHUst 1a60PAaTOPHOM MOCY/IbI/IIPUOOPOB

[IIkad BBITSHKHOM

OO [NV |WIN |-

JIabopaHTCKMI CTOJI

Crys1 1abopaTOpPHBIM, PEry/IMPYeMbIH 110 BBICOTE

==
el =)

BJ'IEKTPI/IT—IE‘CKI/Iﬁ dKBaIMCTHUJIJIATOPD

—
N

[IIkad cymmIbHbIN

—_
w

Pe3nHoBEIE nepudTKu

’—\
o

KOoMIIeKT epiiiedt /i7ist MbITbsI TaDOPaTOPHOU TIOCY/IbI

3.2. UndopmaliuoHHoe ofecrieyeHne peaTd3anuy MPOrpaMmMbl

Iljis peanu3aliu MPOTPaMMbl AUCIUIUIMHBI OWMO/MOTeuHbIM (POHJ HMeeT

rieyaTHbIe W/UIN 3JIEKTPOHHbIE y‘-IE6HI/IKI/I n paBPaGOTaHHbIe B KOMITJIeKTe C HUMHU

yueOHble mT0COOMA (TIpU Ha/IWYWM), [AOMNyIlleHHble K WCI0/Ib30BaHUIO0 TIpH




peanu3aliid  00pa3oBaTeNbHBIX IMPOrpaMM  CpeJHero  IpodeCcCHOHATBLHOTO
00pa3oBaHus, peajnu3yeMbIX Ha 0ase OCHOBHOIO 00IIero obpasoBaHus’.

[Tpu peamu3an TPOrpPaMMbl AUCLIATIIMHBI BO3MOXKHO HCTIO/Tb30BaHUE
3JIEKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB, AOMYILIEHHBIX K WUCTOIb30BAHUIO TIPU

pean3aiivin O6paBOBaTEJ'IBHbIX IMporpamMm cpegHero 06]]_[61"0 O6p&30BaHI/IH

’ TIpuka3 MunucTepcTBa npoceeleHns Poccuiickoii ®eseparyu ot 5 Hosi6pst 2024 1. N 769 «O6 yTBepkieHun
(herepanbHOrO MepeyHst yueOHUKOB, OMYIIEHHbIX K UCTI0/Ib30BAHUIO MPU PeaTn3aliii UMEeIOIIIX
rOCyJapCTBEHHYO aKKpeJUTaLu0 00pa30BaTe/IbHBIX MPOrpaMM HaualbHOTO 00IIero, 0CHOBHOTO O0IIIEro, CpeAHero
o611ero 06pa3oBaHus OPraHU3aLUsMHU, OCYLIECTB/ISIOLIMMI 00pa30BaTe/IbHYIO eSITeTbHOCTD, U YCTaHOBJIEHUN
Tpe/ieJIbHOTO CPOKa UCIO/Ib30BAHUS UCK/TIOUEHHBIX YUeOHUKOB U Pa3paboTaHHBIX B KOMIUIEKTE C HUMH YUeOHBIX
nocobuii» (B akTyasbHOH pefakiyu). Coblika Ha yKa3aHHBIN MPUKa3 akTyanbHa Ha 20.02.2025 .



4. KOHTPOJ/Ib MU OIEHKA PE3Y/IbTATOB OCBOEHUA

OBIIEOBPA30OBATE/ILHON JUCIIUIL/IMHBI

KoHTpo/ilb ¥ OIleHKa pe3y/bTaTOB OCBOeHMs o0OIieobpa3oBaTe/bHOM
JVCLIMTITMHBI PaCKPLIBAOTCS Yepe3 AUCIUIUTMHAPHBIE Pe3y/IbTaThl, HarlpaBIeHHbIE
Ha (opMHUpOBaHHWe OOIIMX W TMPOGMECCHOHA/TBLHBIX KOMIETEHI[UH TI0 paszesiam
Y TeMaM COjiep>KaHusl yueOHOro MaTepHaria.

Oo6mas/npodeccuoHanbHast

Tun o1eHOUYHBIX

Tema 8.1

Pa3gen/Tema .
KOMIIeTeHIUs MeponpHUATHH
OK 01. Beibupats crioco0bl perieHust Tema 1.1-1.7
3a/1au npodeccUoHaMbLHOM AesTesibHOCTH | Tema 2.1, 2.2
TIPUMEHUTE/IbHO K Pa3/IMuHbIM Tema 3.1
KOHTEeKCTaM Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBaHue
Tema 8.1 YcrHbIM ornpoc
OK 02. Ucnosib30BaTh COBpEMEHHbIE Tema 1.2, 1.4, EIeLgeHHe PACcUETHBIX 3a/1a4
Cpe[cTBa IIOMCKA, aHa/Iu3a u 1.6,1.7 ADJIIO/IEHHE 3d XOA0M
VHTepIipeTalui MH(OpMaLuy, 1 Tema 2.1, 2.2 BLITTOJHEHWA TPAKTUKO-
VMH(OpMaLMOHHbIE TeXHOJIOTHH JJ1s Tema 4.1, 4.2 OPUEHTUPOBARHBIX 3aAAHHH
BBITIO/THEHUSI 3a/ja4 NpodeCCUOHATbHON Tema 5.2-5.4 Hpezcrasexye
J1esiTe/IbHOCTH Tema 6.1 PE3y/ITATOB
Tema 7.1 MpaKTUYeCKUX U
Tema 8.1 nabopaTopHbIX paboT
OK 04. Teva 1.7 IIpoBeeHve XUMUUYECKOTO
O PeKTUBHO B3aMMO/IeHCTBOBATE U Tema 2.1, 2.2 %ﬁggﬁﬁfgﬁ?
paboTaTh B KO/IIEKTHBE U KOMaH/le $2x2 ‘515, ;j KOHTPO/bHBIX
Tema 6:1 . pabor 1o
Tema 7.1 pasziesiaM JUCLIATIIMHBI
Tema 8.1 OrneHka CHMOCTOHTE]H:EIO
OK 07. CopeiicTBOBaTb COXpPaHEHUIO Tema 1.7 ];HHOHHEHHHX SR
OKpY>Katolllel cpejibl, Tema 5.1 aupra peHJEHH%KEHC_ o
pecypcocbepe>keHHI0, IPUMeHsITh 3HaHusl | Tema 8.1 3324 (C yuetom YAYIIEH
00 U3MeHeHUH KJIMMaTa, PUHLIUIIbI MPOgeCCHOHATLHOI
Oepe>X/IMBOTO MTPOU3BOACTBA, 3PPEKTUBHO gi?;g;]:;;?;agmnﬁ
JleiCTBOBAaTh B Upe3BblUarHbIX CUTYaLUsX HIPOMEYTOUHO
[IK 2.1. Ocy1ecTBasATh OnpejeneHue u Tema 1.2 aTTeCTaIMN
yCTpaHeHue 0TKa30B B pabore Tema 1.6
CTaHLMOHHBIX, [IePEerOHHBIX, Tema 1.7
MUKPOIIPOLIECCOPHBIX M AuarHoctuyeckux | Tema 2.1
CHUCTEM aBTOMATHKU. Tema 4.1
Tema 7.1
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