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Pabouasi TIporpaMM [JUCLIMIUIMHBI ~COCTaBjieHa B COOTBeTCTBUU C DezmepasbHbIM
rocyJapCTBeHHbIM  oOpa3oBaTe/ibHbIM — CTaHZAPTOM  MpodeccuoHa/bHOTO  00pa3oBaHUs  TIO
HarpaB/IeHWI0 TOATOTOBKK  (creuuanbHocTH): PrOC  26.02.06 Ikcrtyatauus —CyJ0BOTO
3/IEKTPOOOOPY/IOBAaHUSI W CPEJCTB aBTOMAaTHKH, YTBepXKAeHHOro IIpvka3oM MMUHIIPOCBeIeHUs
Poccuu ot 13.12.2024 Ne 893

ABTOp paboueii MporpaMmei:

JI.H. Py6uioBa

Pabouast mporpamMmMa ojobpeHa Ha 3acesianuu [IMK

npotokoa Ne _ 1 ot «_28 » _ aBrycra 2026rT.

[Ipencenarens [IMK /Kpununsina HA./

«28» amsrycra 2026 .



OBIIASI XAPAKTEPVICTUKA PABOYEN ITPOT PAMMBI
OBIIIEOBPA30BATEJ/IbHOM AU CIUIIUHBI «XUMUS»

1.1. MecTo AMCIUIUIMHBI B CTPYKType o0pa3oBare/ibHO# nporpammbl CITIO

Ob1ieobpasoBartesnbHast AUCLUIUIMHA « XUMUsD» SIBJIsSIeTCS 00s13aTeIbHOM YacThbiO
o6111e06pa3oBaTeIbHOTrO 1Lj1K/Ia 06pa3oBaTebHOM porpammsl B cooTBeTcTBrM ¢ PI'OC CIIO o
cnieriaibHOCTH 26.02.06 SKCruTyaralys Cy/[0BOro 371eKTpoobopyA0BaHus U CPe/ICTB aBTOMATHKHU.

[MpuknagHOW MOAY/Ib BK/IOYaeT pasfen 8 «Xumus B ObITY W TIPOM3BO/ICTBEHHOM
JlesITeJIbHOCTU YesioBeKa», KOTOPBIA peann3yeTcs //1s BceX Mpogeccuil/crelianbHOCTe MeTO[0M
pellieHNst KelCOB, CBSA3aHHBIX C SKOJIOTUYECKOM 0€30MacHOCTBIO U OL[eHKOW TIOC/Ie/[CTBUM OBITOBOM
Y TIPOU3BO/ICTBEHHOU [IeSITe/TbHOCTH, COOTBETCTBYIOIIEH oTpaciasM Oyyiei rnpodeccroHaibHOU
JesITeIbHOCTA 00y YarOIMXCSI.

1.2. Ilesiu ¥ ny1aHUpPyeMBble pe3y/ibTaThl 0CBOEHUS U CLUII/IMHBI
1.2.1. Ilenn ¥ 3aauM AUCIUIIUHBI

CozepkaHue TIporpaMMbl 0011[e00pa30BaTe/bHON AUCIUIUIMHBI « XUMUSI» HarpaB/eHO Ha
JIOCTIKEHUe CJIeIYIOIUX LeJIed:

- (opmMupOBaHUe CUCTEMbI XWMUUECKMX 3HAaHWW KaK Ba)XKHeMIllel COCTaBJsoIIei
eCTeCTBeHHO-HayYHOM KapTWUHbI MHpa, B OCHOBe KOTODOM JieXKaT K/HOUeBble TIOHSTHS,
(dbyHIaMeHTalbHbIe 3aKOHbI M TEOPHUM XHWMHH, OCBOEHHE si3blka HAayKW, YCBOeHHEe W TIOHHMaHHhe
CYI[HOCTH JOCTYITHBIX 00006II[eHN MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJ/IeHHe C UCTOpUeild uxX
pa3BUTUS U CTAHOBJIEHUS];

- (hopmupoBaHUe U pa3BUTHe Mpe/ICTaB/IeHU 0 HayUHbIX MeTO/aX IMO3HaHUsI BelleCTB U
XUMHUECKUX PpeakIui, HeoOXOJUMBIX MJii TIPUOOpeTeHHs] YMeHWW OpHeHTHUPOBAaTbCS B MHpE
BellleCTB U XUMHUUYECKUX SIBJIeHUM, UMEIOIIUX MeCTO B TPHPO/ie, B TIPAKTUUECKOW U TOBCeHEBHOM
>KU3HHU;

- pa3BUTHE YMEHHH U CrIocoO0B [eATeNbHOCTH, CBsS3aHHBIX C HabOMOZeHWeM |
00BSICHEHHEM XHMHUECKOr0 SKCIiepUMeHTa, COOJIo/leHHeM TIpaBHI 0Oe30macHoro obpaiieHust C
BellleCTBaMM.

3apauu AVICIUIIUHBI:

1) copMUpoBaTh MOHUMaHHe 3aKOHOMEPHOCTel MPOTeKaH!si XUMUUeCKUX MPOLIeCCOB U
SIBJIEHUM B OKPY’Karolllel cpeJie, a TaKKe UX CBA3b C 1[eJIOCTHOM Hay4YHOW KapTUHOM MHpa U APYTUMU
eCTeCTBeHHbIMM HayKaMU;

2) pa3BUTb YMEHUsI COCTaB/ATb ()OPMy/ibl HEOPraHWYeCKUX U OpraHUuecKuX BellecTB,
ypaBHEHUsS] XUMUYECKUX peakluid, OOBSCHATh WX CMBICT, WHTEPIIPETUPOBATh Pe3y/bTaThl
XUMHUUECKUX SKCIIePUMEHTOB,

3) chopMHUpOBaTh HABBIKW TMPOBE/IEHUs MPOCTENILINX XUMAYECKUX SKCTTePUMEHTa/IbHbIX
WCC/IeJOBaHUNA C CcOOJIOZieHreM TpaBu Ge30racHOro obpalrieHusi C BelljeCTBaMU U 1ab0paTOpPHBIM
obopyoBaHuEM;

4) pa3BUTb yYMeHUs HaXo[uTb, aHAJIU3UpPOBaTh U HCIIOAb30BaTh HUH(GOPMAIUIO
XUMHUUECKOTO XapaKTepa W3 pa3/IMuHbIX HWH(OPMALIMOHHBIX WMCTOYHHKOB, BKJIIOYas yueOHYIO
JMTepaTypy, HayuHble IMyOIUKali ¥ UHTEPHET-PeCypChI;



5) chopmMHMpOBaTh yMeHUs TPOTHO3UPOBATh IIOC/EJCTBUSI CBOEM [1eTe/IbHOCTH WU
XUMHUUECKUX TPUPOJHBIX, OBITOBBIX W TPOW3BOACTBEHHBIX IIPOLIECCOB, YUYMTHIBAs BO3MOYKHBIE
5KO0JIOTHUYEeCKYe U COLia/IbHbIe BO3/IeUCTBUS;

6) chopmHpoBaTh TOHMMaHWe 3HAUMMOCTH [IOCTM)KEHUH XMMWYeCKOW Hayku |
TeXHOJIOTUM [i/is1 pa3BUTUS COLIMAIbHOM U MPOW3BO/CTBEHHOM cdep ¢ yMeHHeM MPUBOJUTL NTPUMepbI
VX MIPUMEeHEeHUs B Pa3/IMUHBIX Cepax >KU3HU.

1.2.2. IInaHupyeMbie pe3y/ibTaThbl OCBOEHHUsI 00IIe00pa30BaTe/IbHON JUCIMIUIMHBI B
coorBeTcTBMHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHe 061Ie00pa3oBaTe/IbHAs AUCIUTUIHHA « XUMUS» UMEeT TpU (hOpMHUPOBaHUU
u passutuu OK 01; OK 02; OK 04; OK 07 u TIK 1.5, TIK 3.5.



Kog un
HavMeHOBaHHUe
¢opmupyembix
KOMIIeTeHI[Hi

IInanupyemsble pe3y/ibTaTbl 0CBOEHUS AUCIUTINHbBI

JAuciMniMHapHbIe

OK 01. Beibupatb
CIIOCOOBI pereHust
3azau
ripoceccroHaTLHOM
JeATeIbHOCTU
MIPUMEHUTEJTBHO K
Pa3/TUUHBIM
KOHTEKCTaM

Ooume
JIMYHOCTHBIE Ppe3y/IbTaTbl [O/DKHbBI OTPa)KaTb B
YacTHu:
TPY/AOBOI0 BOCIIUTAHUA:
- TOTOBHOCTb K TpPyAy, OCO3HaHWE IIeHHOCTH
MacTepCTBa, TPYA0I0oue;
- TOTOBHOCTb K AaKTUBHOUN JIesITe/TbHOCTH

TeXHOJIOTUUeCKOW U COLMaJIbHOM HarpaB/IeHHOCTH,
CMOCOOHOCTh ~ WHUIMUPOBATb,  IJIAHUPOBaTh M
CaMOCTOSITe/TLHO BBITIOJIHAT TaKyIO /1eATeTbHOCTb;

- UHTepeCc K pa3/MuHbIM cdepaM MpodecCroHaTbHOM

JlesITeIbHOCTH.
MeTtanpeaMeTHbIe pe3y/bTaThbl J0/DKHBI OTPaXKaTh:
Osnajenue yHHUBepCa/JIbHBIMU y4eOHbIMH

M03HaBaTe/IbHBIMH JIeHiCTBUSIMH:

a) 0a3zoBbIe JIOTHYECKHe e CTBHSA:

- CaMOCTOATeIbHO (hOPMY/IMPOBATh U aKTya/Uu3UPOBATh
nipobJieMy, pacCMaTPUBATh ee BCECTOPOHHE;

- yCTaHaBIMBaThb  CYIIECTBEHHBbIM  TIPU3HAK WU
OCHOBaHMsl /IS CpPaBHEHUs, KIacCU(PUKALUK U
0600111eHUS;

- OmpejensTh e JesITebHOCTH,
rapamMeTpbl U KDUTEPUU MX [JOCTHXKEHNS;

- BBIB/IATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUUS B
paccMaTpUBaeMbIX SIBJIEHUSX;

- BHOCUTb KODDEKTUBBI B [eSTeJbHOCTb, OLIEHHUBAaTb
COOTBETCTBHE Pe3yJ/IbTAaTOB 1Ie/IsIM, OI[eHUBaTh PUCKH
TIOC/IeZICTBUM JIeATebHOCTH.

0) 0a3oBBIe HCC/IeJ0BATEe/IbLCKHE elCTBHS:

- B/IaZieTh HaBbIKAMU Y4eOHO-MCC/Ie/[OBAaTe/IbCKON U

3aJjaBaTh

JucounirnHapHblie pe3y/ibTaThl J0/DKHBI 0TPAaXKaTh:

I1P6 01. cdhopMUPOBaHHOCTh MpE/CTABIEHUI: 0 XMUMHUYEeCKOH
COCTaB/IsItOlel ecTeCTBeHHOHAayYHOW KapTWHbI MMpa, POJIU
XUMUM B TI03HAHWW SIBJIEHUA TIPUPOAbI, B (POPMUPOBAHUU
MBILLIZIEHUST M KYJbTYPbl JIMYHOCTH, €€ (DYHKLMOHA/IbHOM
IPaMOTHOCTH, HeOOXOJUMOHN [ijii peIleHUus] TIPaKTUYeCKUX
3aZlau ¥ 9KOJIOTHUeCKH 0OOCHOBAHHOT'O OTHOLIEHUs K CBOEMY
310POBbIO Y TIPUPOJHOU CpeJe;

IIP6 02. BnaseHre CUCTEMON XWMHWUYECKHUX 3HaHWM, KOTopasi
BK/IIOUAeT:  OCHOBOIIO/IAraroljye  TMOHATUS  (XMMHUYeCKU
3/IeMeHT, aToOM, 3/eKTpOHHas o00osiouka aTtoma, S-, p-, d-
3/IeKTPOHHBIE OPOWTA/IM aTOMOB, MOH, MOJIEKYJIa, BaJIleHTHOCTb,
3/1eKTPOOTPULIATENIbHOCTb, CTeMeHb OKUCJ/IeHUs, XUMHUYecKas
CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM 00beM, YT/iepoJHbIH
ckeneT, (yHKLUOHAa/AbHAasi TpyMna, pajuKaa, U30Mepus,
W30Mephbl, TOMOJIOTUUECKWI psifi, TOMOJIOTH, YIJIeBOJOPOJbI,
KUACIOPOZI- U a30TCojiepiKalljie COeJUHeHHsi, OMOIorhuyecKu
aKTUBHBIe BelllecTBa (YTJIeBOABI, >KUPBI, Oesiku), MOHOMep,
MoJIMMep,  CTPYKTYpHOe  3BEHO,  BbICOKOMOJEKYJISIDHbIE
Coe/IHEHUs, KPUCTa//IMUuecKasi pellieTKa, THIbI XUMHUUeCKUX

peakLuii (OKMC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIE, 9K30-U
JHJOTEpPMHUUYECKHe, peak[iM HOHHOTO oOMeHa), pacTBOp,
3JIeKTPOJIUTHI, HE3JIeKTPOJIUTHI, 3JIeKTPOTUTHUeCKast
JuccolManusi,  OKUC/IUTe/Nb, BOCCTAaHOBUTENb, CKOPOCThb

XUMHUYEeCKOW peaklid, XUMHYecKoe paBHOBeCHe), TeOpUM WU
3aKOHbI (TeOpUsi XUMHUYECKOTO CTPOEHMsI OpraHhuYeCcKux
BelllectB  A.M. ByT/iepoBa, Teopusi 3JIeKTPOJUTUUECKOU
Jvcconualuu, nepuoanueckut 3akod 1.V1. MenzeneeBa, 3akoH
COXpaHeHHUs MacChbl), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK




MIPOEKTHOW /IeSITe/IbHOCTH, HABBIKAMH pa3pelieHust
npobJiem;

BBISIB/IATH ~ TIPUUMHHO-C/IEZICTBEHHBIE  CBSI3M W
aKTya/lIM3MpoBaTh 3ajilauy, BBIABMraTb TMIIOTE3y ee
peIlIeHNs, HaXOJUTh apryMEeHThI /IS [0Ka3aTe/bCTBa
CBOMX YTBEp)KIEHWI, 3a/aBaTb I[1apaMeTpbl M
KPUTEPUH PEIIIeHNST;

aHa/IM3UPOBATh IOJIyUeHHbIE B XO/e PeIleHus 3a7aun

pe3y/bTarhl, KPUTHUYECKU OLIeHUBAaThb uX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh U3MeHEHNEe B HOBBIX
yCJIOBUSIX;

YMEThH TII€pEHOCUTb 3HAHHSA B I[I03HABATE/JIBHYIO U
MpPpAaKTUUeCKYyrO obactu JKHU3HeAeATe/IbHOCTH.

XUMUH, (PaKTOTIOTHYecKre CBeJleHHWsI O CBOMCTBax, COCTaBe,
MoJy4eHUr U 0e30MacHOM  WCIIOJb30BaHUM — BayKHEMIIIMX
HEOPraHWYeCKUX ¢ OpraHWYecKWx BellecTB B ObITy U
MPaKTHUYEeCKOH JIeITe/IbHOCTH Ye/l0BeKa;

ITP6 03. chopMHPOBaHHOCTH YMEHHUU BBISIB/ISATH XapaKTepHbIe
MpU3HAaKW W B3aWMOCBSI3b U3YUEHHBIX TMOHSATHMN, MPUMEHSITh
COOTBETCTBYIOIIE TIOHATUS IIPU ONMCAHUUA CTPOEHUs U
CBOMCTB HEOpraHMYeCKMX M OpraHu4yecKuX BeLIeCTB U HX
TIpeBpalleH!H; BbIABJIATb B3aUMOCBSI3b XMMHWUYECKUX 3HaHWUW C
MOHATUSIMU U TIpe/ICTaBAeHUsIMU [IPYTUX eCTeCTBeHHOHAYUHBIX
rpe/IMeTOB;

IIP6 04. chopMHUPOBAaHHOCTH YMEHWH  HCIIOJIb30BATh
HauMEHOBaHUS XUMHWUYECKUX COeJUHEHUH MeXXIyHapOJHOI0
COI03a TEOpPeTUUeCKOM U MPUK/IaJHOU XUMHUM U TPUBHAJ/IbHBIE
Ha3BaHUs BaKHEMIIMX BellecTB (3TW/IEH, alleTW/IeH, IJULepUH,
(eHosn, ¢opManberus, yKCycHas KUC/IOTa, [VIULWH, yrapHbIA
ras, yrjeKuC/bld ras, aMMUakK, raileHas W3BeCTb, HeralleHas
W3BEeCTb, NHUTbEBasl Coja U [APYrHx), COCTaBIATh (HOPMYJIbI
HEOPraHWYeCKUX W OpraHUuYeCKUX BelecTB, YypaBHEHUs
XUMUAYECKUX peakLuii, OOBsICHATb UX CMBICT; TMOJATBEP)KAaTh
XapakTepHble XUMHUYeCKHe CBOMCTBA Bell|eCTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTaMHU U 3alvCcsIMU ypaBHEHUMN
XUMHYECKUX PeakLni;

IIP6 05. chopMHPOBAHHOCTL yMEHWH  yCTaHaB/IMBATh
TIPUHA/|/IE)KHOCTD V3y4YeHHBIX HeOpraHn4yecKux 51
OpraHMuecKHX BeLlecTB K Orpe/ie/ieHHbIM KjiaccaM W rpymmnam
COeIMHeHWM, XapaKTepu30BaTb KX COCTaB W Ba)KHeUIIHe
CBOMCTBa; ornpefensiTb  BHUAbl ~ XUMHYECKMX  CBA3€M
(KoBaJIeHTHasl, WOHHAs, MeTaj/yInyecKas, BOJOPOJHas), THIIbI
KPUCTA//IMYECKUX DEeLIeTOK BellecTB; K/IacCU(pULMPOBaTh
XUMHUUYeCKHe peakluy;

ITP6 07. chopMHPOBAaHHOCT YMEHUM TPOBOJUTH PacueThbl TI0
XUMHAYeCKUM (popMyJiaM U ypaBHEHHSIM XUMUYECKUX peakLivi ¢
WCITI0/Ib30BaHMeM (PU3MYECKMX BeWUWH, XapaKTepU3YyHIIUX




BellleCTBAa C KOJIMUECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOopMasibHBIe  yC/IOBMSI) Ta30B, KOJMUeCTBa  BeLeCTBa;
WCMO/Ib30BaTh CUCTEMHble XUMUYeCKHe 3HaHUs [/Is1 TIPUHATHUS
pellleHrl B KOHKPETHBIX )KU3HEHHbBIX CUTYyalUsiX, CBSI3aHHBIX C
Bell|eCTBaMH U UX [IPUMeHeHHEeM.

OK 02. Ucnionb30Bathb
COBpeMeHHbIe
CpeJiCTBa MOMCKa,
aHa/mm3a u
WHTepIipeTaLyn
vHdopMalu, U
vHbOpMalOHHbIe
TeXHOJIOTUH [IJIsI
BBITIOJTHEHUS 3a/1a4
ripoecCOHa/IbLHOU
JesiTeIbHOCTU

JINuHOCTHBIE pe3yabTaThl

AO/DKHBI OTpPaXXaTb B

YacCTH:
LHEHHOCTH HAYYHOI'0 IMO3HAHHUA:

c(hopMHPOBAHHOCTD MUPOBO33PEHUs],
COOTBETCTBYHOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIL[eCTBEHHOW IPAKTHUKH, OCHOBAaHHOI'O Ha
Jyasore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAaHUIO
CBOEr0 MeCTa B MOJMKY/IbTYPHOM MUDE;
COBEpILIEHCTBOBAaHUE SI3bIKOBOM U  UUTATe/IbCKOU
KY/JbTypbl KaK Cpe/iCTBa B3aWMOJENCTBUS MeXIy
JIFOJbMU Y TI03HAHUS MUPa.

MeTtanpeaMeTHbIe pe3y/IbTaThl J0/DKHbI OTPaXKaTh:

OBafenue

yHHUBepCa/JIbHBIMU y4e0HBIMH

M03HaBaTe/IbHBIMH AeHCTBUAMM:
B) pabota c undopmanmei:

B//leTh HaBbIKAMU TIOJy4YeHUsT WHPOpPMALUU U3
WCTOYHUKOB  pa3HbIX  TUIOB, CaMOCTOSTEILHO
OCYIL[eCTB/ISIT TIOWCK, aHa/M3, CUCTeMaTH3alui0 U
VHTepripeTalvi0 MHGOpMaI[MK Pa3/IMUHBIX BUJIOB U
(dhopm npe/cTaB/IeHUS;

CO03/1aBaThb TEKCThI B pa3/jUUHbIX (popMaTax C yueTOM
Ha3HaueHUs HH(OpPMalLMM U 1e/IeBOM ayAUTOPUH,

BeIOMpasi ONTHUMabHYH (OpMy TIpe/CTaB/ieHUsT |
BH3ya/M3aLiy;
OLIeHUBAThb JIOCTOBEPHOCTB, JIETUTUMHOCTD

vHopMald, ee COOTBeTCTBUE
MOpabHO-3TUUeCKUM HOpMaM;
B//leTh HAaBbIKAMM pacliO3HaBaHUS U

IMPpaBOBbBIM n

3alUThI

JuciunivHapHble (NpeAMeTHbIE) pe3y/IbTaThl
O0TpaXkaThb:

ITP6 06. BiaseHe OCHOBHBIMHM METOAAMH HayYHOTO MTO3HAHUS
BellleCTB W XUMUYEeCKUX siBlieHul (Hab/rofieHue, W3MepeHue,
5KCIIepUMEeHT, MO/le/TMPOBaHue);

ITP6 07. chopMHUPOBAHHOCTE YMEHHMM TTPOBOAUTL PAaCUeThl 110
XUMHAYeCKUM (opMyJiaM U ypaBHEHHUSIM XUMUUECKHX peakLvi C
VICTI0/Ib30BaHNEM  (PU3MUECKUX BeJIMYMH, XapaKTepU3YHOLIHUX
BeIleCTBAa C KOJIMUECTBEHHOM CTOPOHBL: MaccChl, 0ObeMa
(HopManbHbIe  YC/IOBHsI) Tra30oB, KOJIAUeCTBAa  BeIlleCTBa;
WCMO/b30BaTh CUCTEMHbIe XUMUYeCKWe 3HaHUs [/Is1 TIPUHATHUS
pellieHri B KOHKPETHBIX )KU3HEHHbIX CUTYyalUsiX, CBSI3aHHBIX C

JI0JDKHBI

Bell[eCTBaMU U UX MPUMeHeHUeM;
IIP6 08. chopMHpOBaHHOCT, yMEHMM TIUIAHUPOBaTh U
BBITIOJIHAITE ~ XUMHUUECKUNM  JKCIepuMeHT  (TpeBpallleHust

OpraHUueCcKHX BelecTB NPU HarpeBaHWH, MOIyYeHHe STUeHa
U u3yYeHWe ero CBOWCTB, KauyeCTBEHHble peaklUuu Ha
anbJerusipl, Kpaxmasa, YKCYCHYH KHCJIOTy; [JeHaTypaLus
0e/IKOB TpU HarpeBaHWH, 1IBETHBIE PeaKI[U 0e/IKOB; TIPOBOJMTH
peakiMd HOHHOTO OOMeHa, OIpeJeNisiTh CpeAy BOJAHBIX
PacTBOPOB, KaueCTBeHHbIe PeakIMu Ha Cysbdar-, KapOoHaT- U

XJI0pU/i-aHUOHBI, Ha KaTUOH aMMOHMUS; peliaThb
JKCIlepUMeHTa/lbHble 3ajaud 10 TeMaMm "Metamibl" U
"HemeTtannbl'") B COOTBETCTBUM C TIPaBWJIaMM TeXHHUKHU

OesomacHocT®  Tipu  oOpaileHMM  C  Bel[ecTBaMU U
nabopaTopHbIM 000pY/ZOBaHHEM; TIPEACTAB/SATb DPe3y/bTaThl
XUMHMYECKOTO JKCIleprMeHTa B (opMe 3amucy  ypaBHEHWH
COOTBETCTBYIOIIMX peakiuid U (OpPMy/IUpOBaTh BbIBOABI Ha




vHopMaLuy, 6e3omacHoCTH

JIMYHOCTH.

vH(bOpMaLMOHHOM

OCHOBe 3TUX Pe3y/IbTaToB;

IIP6 09. chopMHpPOBAaHHOCTL yMEHHsI  aHA/JIW3UPOBATh
XUMHUUeCKyl0 uHbOpMalyio, TOoAyyaeMyl) U3  pasHbIX
HWCTOYHUKOB (Cpe/iCTB MacCOBOW UH(OpMalLuu, ceTb MIHTepHeT

Y Ipyrue).

OK 04. 3¢ddekTrBHO
B3aHMO/IeICTBOBATh U
paboTaThb B
KOJ/IEKTHBE U
KOMaHjie

JIMUHOCTHBIE Ppe3y/JabTaThl

YacTu:

rPaXkIaHCKOT0 BOCIIUTAaHUSA:

- TOTOBHOCTb BeCTH COBMECTHYH [lesiTeJIbHOCTb B
WMHTepecax rpakJiaHCKOTo 00IIecTBa;

- yMeHHe  B3aMMOJIEMCTBOBaTb C  COLIMA/IbHBIMHU
WHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUAMU U
Ha3HaueHUeM.

MeTtanpeaMeTHbIe pe3y/IbTaThl JO/DKHBI 0OTPAaXKaTh:

OB/laieHUe YHHBepCa/JIbHbIMH KOMMYHUKATHUBHBIMHU

JIeICTBUAMM

0) coBMecTHasi IeATe/TbHOCTD:

- TOHUMAaTh U WCII0/1b30BaTh TIperMyIiiecTBa
KOMaHAHOW ¥ UHIUBUYaJIbHOW PaboThI;

- T[pUHUMATh 1[eJId  COBMECTHOW  [IesiTe/IbHOCTH,
OpraHu30BbIBaTb U KOOPAUHUPOBATH AEUCTBUS IO ee
JIOCTH)KEeHUIO: COCTaBJIATh T1aH JIeCTBUM,
pacripefie/iiTb Pojid C y4eTOM MHEHMM Yy4aCTHUKOB
00CyX/1aTh pe3y/bTaTbl COBMECTHOM PabOTHI.

OB/lafileHUe  YHHMBEpPCA/JbHBIMH  PeryJATUBHBIMHU

JIeiCTBUAAMM

r) NPpUHATHE Ce0s U APYTUX JIH/Iei:

- TMpUHUMAaTh MOTUBBI U aPTyMeHThI APYTUX JIFO/iel TpU
aHa/M3e pe3y/bTaToB [leATe/TbHOCTH;

- T[pH3HaBaThb CBOe TPABO U TpaBO JAPYTUX JItOJeil Ha
OILMOKH;

- pa3BUBaTh CIIOCOOHOCTb TIOHMMaTb MHUDP C TIO3WIIUU
JIpyroro yejioBeka.

AO/DKHBI OTpPaXXaTb B

JuciuniMHapHble (TIpejMeTHbIe) Ppe3y/bTaTbl
O0TpaXkaThb:

IIP6 08. chopMUPOBAHHOCTb yMEHWH TUIAHUPOBATh U
BBIMIOJIHATh ~ XMMWUYECKHMN  JKCIepUMeHT  (TipeBpalljeHUst
OpraHWYeCcKUX BeIeCTB MPU HAarpeBaHWH, MOJyueHHUe STU/IeHa
U H3yyeHHe ero CBOWMCTB, KayeCTBeHHble peakUM Ha
anbAerupl, KpaxMmasna, yKCYCHYK KHUCJIOTY; JeHaTypauus
Oe/KOB NpU HarpeBaHWH, LIBeTHbIE peaki[uu 0e/IKOB; TIPOBOAUTH
peakiud HWOHHOTO OOMeHa, OmpeJensTh CpeAy BOJHBIX
pacTBOPOB, KaueCTBeHHbIe peakluy Ha Cyrbdar-, KapOoHaT- U

JI0JDKHBI

XJIOpU[i-aHUOHBI, Ha KaTHOH aMMOHUSI; pelIaTh
3KCIepUMeHTaibHble 3a7auu 10 TemMaMm 'Metamibl" U
"HemeTannel') B COOTBETCTBUM C IpaBWIaMU TEeXHUKU

Oe3oracHocT TP oOpalljeHM C  BeleCTBaMH M|
nabopaTopHbIM 000pY/ZIOBaHUEM; TIPEACTaB/ISATb Pe3yJ/bTaThl
XUMHYECKOro 3JKClieppuMeHTa B ¢opMe 3anucu ypaBHEHUMU
COOTBETCTBYIOIUX peakiuidi U (OpPMY/IMPOBATh BLIBOJBI Ha
OCHOBE 3THX Pe3y/IbTaTOB.




OK 07. JInyHOCTHBIe Ppe3y/JbTaTbl JAO/DKHBI OTpaXaTb B | [lucMI/IMHapHble (NMpeAMeTHbIe) pe3y/bTaTbl [O/DKHBI
CopelicTBOBaTh yacrTu: oTpakarb:
COXPaHEeHHIO 3K0J/IOTHYeCKOr0 BOCIIMTAHHA: ITP6 01. copMHpPOBAHHOCTH TIPEACTaB/IEHUN: O XUMHUECKOMN
OKpY>Karolller cpefibl, |- C(QOPMHUPOBAHHOCTb  3KOJOTMYECKOM  Ky/bTYpbl, | COCTaBJSIIOLLEN eCTeCTBeHHOHAyYHOW KapTUHbl MHpaA, POJIU
pecypcocOepekeHHto, NIOHMMaHWe BJIMSHUA ~ COLMAJbHO-3KOHOMHUYECKUX | XMMHUU B T[I03HAaHWW SIBJI€HUM TPUPOJbl, B (POPMHUPOBaHUU
NIPUMeHSITb 3HaHUsI 00 MIPOLIeCCOB Ha COCTOSIHWE TNPUPOJHOM W COLMANbHOMW | MBILUIEHUSI U KYyJAbTYPbl JIMUHOCTH, ee (YyHKL[MOHATbHOU
V3MEHEeHUH K/IMMara, cpezpl, OCcO3HaHWe  T1/I00a7bHOTO  XapakTepa | FPaMOTHOCTH, HeoOXOAWMOM [Jisi pellieHus TPAaKTUYeCKUX
TIPUHLIMIIBI 9KOJIOTUUECKUX MPO0JieM; 3aZlau U 3KOJIOTHUeCKd 0OOCHOBAHHOT'O OTHOLIEHUsI K CBOEMY
Oepe>xMBOrO - IUIaHUPOBaHWe W OCYLIeCTB/IeHWe [JeHCTBUW B | 30POBbIO U IIPUPOJHOU CpeJe;
TIPOU3BO/CTBA, OKpy)Karollleld cpefie Ha OCHOBe 3HaHusi Iiesiei | [IP6 10. chopMHUPOBaHHOCTH YMeHHH COO/IO/aTh IpaBUIa
3¢ PeKTUBHO YCTOMYMBOIO Pa3BUTHS Ye/I0BeueCTBa; 9KOJIOTHYeCKH 1ie/ieco00pa3sHOr0 TOBefileHWss B ObITy W
Jle1CTBOBATh B - aKTUBHOe HeIpusTHe [eWCTBUM, NMPUHOCAILIUX BpeJ, | TPYAOBOM [esiTeIbHOCTU B Lie/IsIX COXPaHeHUs! CBOEro 3/J0POBbs
Ype3BbIYalHbIX OKpYJKarolller cpefie; YU OKpYJKarolleld TIIPUPOJHOU Cpefbl; yUWThIBaTb OMNACHOCTH
CUTyaLUsIX - yMeHue MPOrHO3UPOBAaTh HeOJ1aronpusITHBIE | BO3JEMCTBUS Ha >KUBbIE OPraHHW3Mbl OIPEe/e/IeHHBIX BEIeCTB,
9KOJIOTUYEeCKUe TII0C/Ie[CTBUS  NpeAlpYHMMAaeMbIX | [IOHMMasi CMBICJ — TIOKasaTess IpeflejIbHOW  [JOIyCTUMOU
JleViCTBUH, MpeloTBpaLLaTh UX. KOHLIeHTpaLH.
MeTtanpeameTHble pe3y/bTaThl J0/DKHbBI 0TPa)KaTh:
OgapeHue yHHUBepCa/JIbHBIMU y4e0HBIMH
N03HaBaTe/IbHBIMHM /JIefiICTBUSIMH:
B) paboTa c nH(popmaLmeii:
- WCHO/Jb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX U
KOMMYHMKAIJUOHHBIX ~ TEXHOJIOTMUM B  pelleHuHr
KOTHUTHBHBIX, KOMMYHHUKaTUBHbBIX "
OpraHu3aLMOHHbIX 3a/1a4 C cobmoaeHreM
TpeOOBaHUI 3PrOHOMHUKH, TEeXHWKH 0e30macHOCTH,
TUTWEeHbl,  pecypcocOepe)keHHs,  TPaBOBBIX |
3TUYECKUX HOPM, HOPM VH(OpMaLMOHHOM
6e30MacHOCTH.
IIK1.5 JINUHOCTHBIE Ppe3yJbTaThl [JO/DKHbI OTpPaKaTh B | /[lMcHMIVIMHApHbIe (MpeAMeTHbIe) Ppe3yJbTaThl [A0/DKHbI
Ocy1ecTBiATH 4yacrTu: oTpaXkarb:
9KCIUTyaTaLjuro 3KO0/IOTHYeCKOro BOCIIMTAHUA: ITP6 01. copMHpOBaHHOCTH TpeACTaB/IeHUN: O XUMHUECKON
CY[lOBBIX - c(hOpMHUPOBAaHHOCTb  3KOJIOTMUECKOM  KyJbTYyphl, | COCTaB/ISIOLIeH eCcTeCTBeHHOHayuUHOW KapTWHBI MHpa, POJIU
TeXHUUYECKUX CPe/iCTB NIOHMMaHWe BJIMSHUA ~ COLMAJbHO-5KOHOMUYECKUX | XMMHUU B I[I03HAHWM SIBJI€HUM IPUPOJbl, B (POPMHUPOBaHUU
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B COOTBETCTBHUHM C
yCTaHOBJ/IEHHBIMU
TpaBUIaMU U
npote/lypamu,
obecreurBarOIUMU
6e30macHOCTb
orepauyi U
OTCYTCTBHE
3arpsi3HeHUst
OKpY>Karolllel cpe/ibl.

MPOLIeCCOB HAa COCTOSIHWE TMPUPOJHOM U COLIMaTbHOMU

cpezipl,  OCO3HaHMe  I/I00a/JBHOTO  XapakTepa
9KOJIOTMUECKUX TIPobIeM;
- T[UIaHUpOBaHWe U OCYyLIeCTB/eHUWe [IeiCTBUM B

OKpy’Karollled cpeJile Ha OCHOBe
YCTOMUMBOIO Pa3BUTHs YeJIOBEUECTBa;

- aKTHWBHOe HeNpUsTHe JeUCTBUH, MPUHOCAIIUX Bpe[
OKpYy>Karolllel cpefe;

- yMeHHe MIPOTHO3UPOBATh
5KO0JIOTUYEeCKUe  T0C/Ie[CTBUS
JleCTBUM, MpeJoTBpaLLaTh HX.

MeTanpeaMeTHbIe pe3y/ibTaThl JO/DKHBI 0TPaXKaTh:

OBJj1aienne yYHHBepCa/JIbHBIMH y4e0HBIMH

M03HaBaTe/IbHBIMH /IefiCTBUSIMH:

B) paboTa c nH(popmanmei:

WCTI0/Tb30BaTh Cpe/iCTBa MH(OPMAL[MOHHBIX U

KOMMYHHUKALJMOHHBIX TEXHOJIOTHH B pelleHn:

KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3aL[MOHHBIX

3a7iau ¢ cobroieHueM TpeboBaHK 3PrOHOMUKH,

TeXHWKH 0e30T11aCHOCTH, TUTHEHBI, PeCypcocOeperkeHus,

NIPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(OPMAaLIMOHHOM

0e30MacHOCTH.

3HaHUA Liesien

Heb/1aronpusiTHbIE
TIpeANPUHUMAaeMbIX

MBILUIEHAS] W KyJbTypbl JIMUHOCTH, ee (YyHKLUUOHATbHON
rPaMOTHOCTH, HeOOXOJUMOM [/ pelleHus] MPaKTHUeCKUX
3a/la4 U IKOJIOTUYeCKH 0OOCHOBAaHHOTO OTHOILIEHUSI K CBOEMY
3[l0pOBBIO U TIPUPOJIHOM Cpefie;

ITP6 10. cdopmMupoBaHHOCTb YMeHUM COO/IOAaTh TIPaBH/Ia
9KOJIOTMYeCKH L{e/ieco00pa3HOro roBesieHust B ObITY U
TPY/JOBOH [1eATe/TbHOCTH B LIEJIIX COXPAaHEeHHsI CBOEro 370POBbs
Y OKpY>Karolel MpUPOAHON CPe/ibl; YUUTHIBATh OMTACHOCTh
BO3/]eliCTBUS Ha )KMBbIe OPraHU3MbI OTPe/Ie/IeHHBIX BEIeCTB,
TIOHUMasl CMBIC/I TT0Ka3aTeJisi Ipe/e/IbHOM [0y CTUMOM
KOHLIEHTPAL[UH.

IIK 3.5
OpraHu3oBbIBaTh U
obecrieunBaTh
JeCTBUS
MOJYMHEHHBIX YJIeHOB
9KHIIaXka 1o
nipe/lynpexx/ieHHrI0 1
Tipe/0TBPall[eHUI0
3arpsi3HeHUst BOJHOM
cpeJibl

JINYHOCTHBIE Ppe3y/JbTaThbl [AO/DKHBI OTPaXaTb B

JacT:

3K0J/IOTHYECKOr0 BOCIIMTAHUS:

- cOpPMHUPOBAHHOCTb  SKOJIOTUUECKOW  KYJBbTYPBI,
TOHMMaHWe BJUSHUS  COLMATbHO-3KOHOMUYeCKUX
MPOLIECCOB HAa COCTOSIHWE MPUPOJHOM W COLIMaTbHOMU
cpeAbl,  oco3HaHuWe  1yiobanbHOTO  Xapakrepa
9KOJIOTUUECKHUX TPOob/ieM;

- TJIaHUpOBaHWe W  OCYIlleCTB/ieHWe [JeHCTBUM B

OKpy)KaloIlled CpeZle Ha OCHOBe 3HaHUA Liesed
yCTOWYMBOTO Pa3BUTHS UesIOBEUeCTBa;

JuciunimHapHbie (TpejMeTHbIe) Ppe3y/bTaThbl
OTpa)kaThb:

ITP6 01. chopMHUpPOBAHHOCTh TIPECTaBIEHU: O XMMHUECKOMH
COCTaBJISAIOLEN eCcTeCTBeHHOHAyUHOM KapTHUHbI MHpa, POJU
XUMUM B TI03HAHWU SIBJIEHWH TPUPOABI, B (OPMUPOBAHUU
MBILIEHUS] M KYJbTYPbl JIMUHOCTH, ee (YHKLHMOHAIbHOMN
rPaMOTHOCTH, HeOoOXOAUMOM il pelleHus] TIPaKTHYeCKUX
3ala4 ¥ JKOJIOTUUeCKd O0OOCHOBAHHOTO OTHOILEHUS K CBOEMY
3[10POBBIO U TIPUPO/IHOM CpeJie;

ITP6 10. cdopmMupoBaHHOCTb YMeHUI COO/IOIAaTh TIPaBH/Ia
9KOJIOTUUYECKH 11e/1ec000pa3HOro MoBe/ieHus B ObITY U

JO/DKHBI
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- aKTHWBHOe HeNpUsTHe JeUCTBUH, MPUHOCAIIUX Bpe[
OKpy>Karolllel cpefe;

- yMeHHe MIPOTHO3UPOBATh HeOJ1aronpusiTHbIe
9KOJIOTUUeCKHe TIOCTe[CTBUS  MpeANpUHAMaeMbIX
JleCTBUM, MpeJoTBpaLLaTh HX.

MeTanpeaMeTHbIe pe3y/IbTaThl JO/DKHBI 0TPa)KaTh:

OBJj1afienne YHHBepCa/JIbHBIMH y4e0HBIMH

M03HaBaTe/IbHBIMH /IefiCTBUSIMH:

B) paboTa c nH(popmanmei:

WCTI0/Ib30BaTh Cpe/iCTBa MH(OPMAL[MOHHBIX U

KOMMYHHUKALJMOHHBIX TEXHOJIOTHH B pelleHn:

KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3aL[MOHHBIX

3a7iau ¢ cobroieHeM TpeboBaHK 3PrOHOMUKH,

TeXHWKH 0e301aCHOCTH, TUTHEHBI, PeCypcocOeperkeHusl,

NIPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(OPMAaLIMOHHOM

0e30MacHOCTH.

TPY/Z0BOM ZIeSITeJIbHOCTH B Le/ISIX COXPAHEHHsl CBOEr0 37I0POBbsI
Y OKpY>Karollleld TPUPOIHOM Cpe/ibl; YUUTBIBATh OMACHOCTh
BO3/IeliCTBUS Ha JKMBbIe OPraHU3MbI OTpe/ie/ieHHbIX BelleCTB,
TOHUMasi CMbICJI TTOKa3aTessi pefie/IbHOU Oy CTUMOU
KOHL|eHTpaL1H.
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2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA30BATE/IbHOW JUCITATVIMHBI «XVIMUSI»

2.1. O6beM AUCHUIUIMHBI U BU/IbI YUeOHO#M paboThl

Bup yue6Ho# padoThI O0Bem B yacax

O0beM 00pa3oBaTe/IbHON MPOrpaMMbl JUCHUTUITHHBI 78

B T.4.

OcHoBHOe coiep)XxaHue 70

BT. U.:

TeopeTHyeckoe obyueHre 40

MpaKTUYeCKue 3aHATUS 24

nabopaTopHbIe 3aHATHUS 6

ITpo¢eccuoHaNnBEHO-0pUEHTHPOBAHHOE COfiep)KaHue (co/iepKaHue 8

NMPUKJ/IaIHOT0 MOJAY/JIfA)

BT. U.:

TeopeTHyeckoe o0yuyeHHe 4

TpaKTUYeCKue 3aHATUS 4

IIpome)xxyTouHas aTTrecTarjus (3auer) 2
HaumenoBanwe | Copepikanue yueGHOro Marepuasa (OCHOBHOE i npo)eCCHOHAILHO OpHeHTHPOBaHHoe), | OGbém | Mopmupyemsi |
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e

pa3fiesioB ¥ TeM /labopaTopHbIe U MPAKTHYECKHEe 3aHSTHSA, TPUKJ/IAHON MO/y/1b 4acoB
KOMIIeTeHI{UH
1 2 3 4

Cojiep)kaHde yue0HOro MmaTepuasia 78
Pa3pen 1. TeopeTnueckrie 0CHOBbI XUMHH 18
Tema 1.1. CopepxaHue yueOHOro MaTepuasia 2 OK 01
OcHOBHBIE XuUMHUUeCKui 3/1eMeHT. AToM. SIipo aToma, U30Tombl. DyIeKTPOHHast 000/10UKa. JHepreTuyeckue
XUMHYeCKUe IOHATHUSA |YPOBHH, TIOJYPOBHU. ATOMHBIE OpOWTanH, S-, p-, d- 3memMeHTbl. OCOOEHHOCTU pacripesiesieHust 1
U 33KOHBI, CTPOEHHE |37IeKTPOHOB IO OpOWTa/isiM B aTOMaxX 371eMeHTOB IePBBIX UeThIPEX IMePUO/IOB. DIeKTPOHHAas
aTOMOB  XMMWYECKHX |KOH(Urypauus aToMoB. OCHOBHbIe XUMUUeCKHe 3aKOHbI
3/IeMEHTOB ITpakTHYecKHe 3aHATUA

[MpakTtrueckass pabora Nel. «OCHOBHBIE KOTMYECTBEHHBbIE 3aKOHbI B XWMHU M pacyueThbl TI0

yYPaBHEHHUSIM XUMUUECKUX peaKLdi».

OTHOCHUTe/IbHBIe aTOMHasi U MOJIeKyJ/isipHass maccel. MossgpHass Macca. KommyecTBo BelljecTsa. 1

MaccoBast fosig BeljecTBa. 3akoH ABoragpo. MosisipHblii 00beM Tra30B. OTHOCHTe/bHAs

IJIOTHOCTB ra3oB. PacueTs! 10 ypaBHeHUSIM XMMHYECKUX peaklii C MCII0/Ib30BaHHeM MaCCOBOU

JI0JTU BelllecTBa, oObeMa (HOpMaJibHbIe YCIOBHSI) ra30B, KOJIMYeCTBa BelleCTBa
Tema 1.2. Copep>kaHue yueOHOro MaTepuasaa 3
[Tepuoanueckuii ITpakTHYecKHe 3aHATHUA
3aKOH v |TIpakTtryeckasi pabora Ne2. «/3yueHue rmepuojuueckix 3aKOHOMEPHOCTel U X B3aUMOCBSI3U CO OK 01
ITeproanueckas CTPOEHHEM aTOMOB». OK 02
cucTeMa XMMHYeCKHX |[lepuoguyeckasi cucreMa xumudeckux syeMeHTOB [I.J1. MengeneeBa. CBsi3b I1epuOAUUECKOTrO K 1.5
snemenToB 1. W. |3akoHa u ITeproguueckoli CUCTEMbI XUMUUECKUX 37IEMEHTOB C COBPEMEHHOMN TeOpHel CTPOeHUsI MK 3.5
MengeneeBa, uX CBSA3b aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XUMHUUECKHMX 3JIEMEHTOB, 00pa3yeMbIX MU
« COBPEMEHHOM |TIPOCTHIX M CJIOXKHBIX BEIIeCTB 110 IPYINaM U reprojaM I1epuofnueckoil CUucTeMbl. 3HaueHue
Teopuen CTPOEHHUS |[IepUOJUYeCcKOro 3aKOHa M CHUCTeMbl XMMHYeCKUX 3jeMeHTOB [I.V. MeHzeneeBa B pa3BUTUU 3
aTOMOB HayKU.

YcraHoB/ieHMe CBSI3M MeXIYy CTPOEHHWEeM aTOMOB XUMHUYECKUX 3/IeMEeHTOB U TepUOAUYECKUM

HM3MeHeHVeM CBOMCTB XMMHUUYECKHUX 3JIeMEHTOB U UX COeIMHEHUU B COOTBETCTBUH C MOJIO’KEHHUEM

[Tepuoanueckol cuctembl. PellieHWe NMPakTUKO-OPHEHTHPOBAaHHBIX TeOpPeTUUeCKUX 3a/laHui Ha

XapaKTepu3alyl0 XUMHUUYECKUX 3JIEeMEeHTOB «MeTaiinueckie / HemeTa/yInyecKhe CBOMCTBA

XUMHUYECKUX 37IeMEHTOB B COOTBETCTBHMM C WX 3JI€KTPOHHBIM CTPOEHHEM M TI0JIOXKeHHEeM B

MepUONYeCKON CUCTeEMe XUMHUYeCKUX 1emMeHToB [I.V. MeHgeneeBa»
Tema 1.3. Cojiep)xaHue y4e0HOro MaTepuasia 2
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Crtpoenue BellecTBa
U npupoja
XUMHYECKOW  CBSI3M.
Mmoroob6pa3ue
Bel|eCTB

Ctpoenue BeljecTBa. XUMHUUeCKasi CBSi3b. Buibl XMUUeCKOU CBsI3U (KOBa/leHTHAs1 HeroJIsipHast
Y TIOJISIpHAsi, MOHHasi, MeTasuTiueckasi). MexaHn3Mbl 00pa30BaHUs KOBaJIEHTHOM XUMHUeCKOU
cBsi3u  (OOMeHHBIE W JIOHOPHO-aKIeNTOPHBINM). BomoposHass cBsi3b.  BaseHTHOCTS.
JneKTpooTpuLaTebHOCTh. CTeneHb OKUC/IeHUs1. VIOHbI: KATUOHBI U aHUOHBI

HpaKTI/l‘-IECKI/le 3dHATUA

[TpakTrueckast pabota Ne3. «CTpoeHue BelllecTBa U TIPUPO/Ia XUMUUECKOU CBSI3U».
[eMoHCTpaLsi Mofiesield KpUCTa/UIMUeCKUX PpeLleTOK: WOHHOW (X/JI0pWJ, HaTpusi), aTOMHOU
(rpadut u anmas), MoneKy/spHOM (YI/IeKUC/IBbIN ra3, uoj), MeTa/uInueckou (HaTpuii, MarHui,
MeZib). PellleHre MpakTUUeCKUX 3a/laHM Ha COCTaBJIeHUEe 3/1eKTPOHHO-rpaduueckux Hopmy
3/1eMeHTOB 1-4 nepuozioB

OK 01

Tema 1.4.
Knaccudukarus,

U HOMeHK/IaTypa
HeopraHMuuecKux
BellleCTB

Copep)xaHHe y4e0HOro MaTepHasa

Knaccudukanus HeopraHuueckux BelljecTB. HoMeHKIaTypa HeOpraHWYecKHWX BellecTB
(okcugpl, THUAPOKCHU/BI, KUCJIOTHI, COIM). BelljecTBa MOJIEKY/ISPHOTO U HEMOJIEKYJ/ISIPHOTO
CTpOeHUsl. ArperatHble COCTOSIHUSI BelljecTBa. Kpucrannvueckue M amop(HbIe BelllecTBa.
3aKOH TIOCTOSIHCTBA COCTaBa BelllecTBa. [HWIbl KPUCTa/VIMYeCKMX peLIeTOK (aTOMHasd,
MOJIeKy/IsIpHasi, MOHHAas, MeTa//IMuecKkas). 3aBUCHUMOCTb CBOMCTBA BeLeCTB OT THIA
KPUCTa/IJIMYECKOH PELIETKH

IIpakTHyecKue 3aHATHSA

[MpakTryeckast pabora Ned. «HomeHK/1aTypa HeOpraHUUeCKHX BeI|eCTB».

PerleHrie MpakTUYeCKWX 3afjaHUM M0 KlaccudUKaluv, HOMEHKIaType U XUMHUeCKUM
(opMynaM HeopraHMYecKuX BelecTB Pa3/IMYHbIX K/IaccoB (yrapHbld ras, yIJIEKUC/bIA ras,
aMMHUak, raiieHasi U3BeCTh, HerallleHasi U3BeCTb, IUTheBasi CO/la U APYTHX): Ha3BaHHs BellleCTB
no MmexxayHapogHou (MFOITAK) wiv TpuBHanbHOM HOMEHK/aType M COCTaB/ieHHe (hOpMYJIbI
XUMHUUECKUX BeIIecTB, OIpejie/ieHre TPUHAAIEKHOCTH K Kiaccy. [Touck wuHbopMalyy 1o
Ha3BaHUsIM, U eHTU(PHUKAaTOpaM, CTPYKTYPHBIM (popMyJiaM. AHaIU3 XUMAUYECKON UH(POpMaLUH,
MoJiyuaeMoil M3 pa3HbIX MCTOYHUKOB (CpPeACTB MAacCoOBOW uH(OpMmaiuu, ceTb WHTepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turnel XUMHUYECKUX

Copep)xaHHe yue0HOro MaTepuasa

Xumuyeckass peakuus. Krnaccudukaimsi XUMAYECKHMX peaklMid B HEOpPraHh4yeckou U
OpraHUuecKOW XWMUU. 3aKOHbI COXpaHeHWs] MacChl BeIlleCTBa, COXPAaHEHHs U TIpeBpallleHus
JHEPTyU TIPU XUMHUUECKUX peakiusx. OKUC/IUTe/TbHO-BOCCTaHOBUTe/IbHBIE Peakiuy (YpaBHeHHs
OKHUCJ/IEHUSI-BOCCTAHOB/IEHUsI,  CTelleHb  OKHUCJ/IeHUS, OKWUCIUTeNb U  BOCCTAHOBHUTEJIb,
OKHCJTUTE/TbHO-BOCCTAHOBUTE/IbHbIE peaki[ii B TIPUPOJZie, TIPOM3BO/CTBEHHBIX TIporieccax Hu
JKU3HEeIesITe/IbHOCTU OPraHu3MOB)

OK 01
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peakLuii

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XUMHUeCKoe
paBHOBecCHe

CopepxkaHue yueOHOro MaTepuasia

CKOpOCTh peakl{, ee 3aBUCHMOCTb OT pas3/MYHbIX (DaKTOPOB: IPUPO/bl pearupyrolux
Bell|eCTB, KOHLIEHTpALlMM pearupyroliuX BellecTB, TeMIepaTypbl U IUIOLIaJM peakLMOHHOU
1oBepxHOCTH. TernoBele 3¢ (eKTbl XMMUYECKUX pPeakLMii: 5K30- U 3H/|0TepMUYeCKUe peakLiu.
O6paTtvMble peakuu. XuUMHUYecKoe paBHOBecue. @akKTOpbl, BAMSIOIIME HA COCTOSTHUE
XUMHUYEeCKOr0 paBHOBecHsl (KOHLIEHTpaljUsi peareHTOB WIM IPOJAYKTOB peakLy, JaBjeHue,
Temneparypa). [Ipuniun Jle Hatenbe

IIpakTHyecKue 3aHATHSA

[TpakTnueckass pabota No5. «BiusiHMe pa3MMUHBIX (PAKTOPOB HA CKOPOCTb XUMHUUYECKOU
peaKum».

Perienue MPAKTUKO-OPUEHTUPOBAHHBIX 3a,£LaHI/Iﬁ Ha dHa/n3 (baKTOpOB, B/IMAIOIINX Ha
H3MeHeHre CKOPOCTH XMMUUeCKOW peaklyy. 3aBUCUMOCTb CKOPOCTU XUMUYECKOM peakliui OT
IMPUCYTCTBUS KdTd/IM3dTOPa HA IIpHUMEDE DA3/IOKEHWs TE€POKCHUAa BOAOPOAa C TOMOILIBHO
JVOKCH/ia MapraHila M Karajasbl. PellleHWe TIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
MMpUMEHEHNE TMPUHIHIIA Jle-IllaTenpe a1 HaXOXK[EHUs HallpaB/IeHUA CMeELeHUsA PABHOBECHA
XUMHYECKOU peakiii W dHaJ/Iu3 Cl)aKTOpOB, B/IMAIOINIMX Ha CMeIjeHHWe XHMHUUYeCKOoro
PaBHOBeCHsA

OK 01
OK 02
I[IK 1.5
[IK 3.5

Tema 1.7.
PacTtBOpHI, Teopust
371eKTPOJIUTUYECKOMN

CopepkaHue y4eODHOro MaTepuasia

PactBopel. Bugbl pacTBOpPOB TI0 COZEPKaHWI0 pPACTBOPEHHOIO BellecTBa. PaCTBOPUMOCT®.
[TondaTne o0 AucrniepcHbIXx cucTteMmax. VICTUHHBIE M KOJUIOMJHBIe pacTBOpbl. MaccoBas [osst
BelllecTBa B pacTBope. [ToHsATHEe 0 BogopoAHOM mnoka3atesie (pH) pacTBopa. DneKTpo/idThyecKast
muccormariysi. CuibHbIE M C1a0ble 3/1IEKTPOJIMThI, HE3JIEKTPOIUTHI. Peakiiuy MOHHOTO 0OMeHa

JTaGopaTopHbIe 3aHATHSA

JIaboparopHasi pabota Nel «IIpuroToBieHre pacTBOPOB».

OK 01
OK 02
OK 04
OK 07
I[IK 1.5
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JIACCOLMALIAN
UOHHBIN 00MeH

[TpuroToBieHre PacTBOPOB 3a/laHHON MAaCCOBOM ZI0/iell paCTBOPEHHOTO BeleCTBa, NIPOBe/IeHHe
peakuMii HMOHHOTO oOMeHa, oOrmpe/ie/ieHHe Cpe/ibl  PAacTBOPOB BeIIeCTB C  TOMOIIBIO
YHUBEpCAJbHOIO WHJAMKaTopa (KHucC/as, HeWTpasbHasi, Ille/04yHasl). 3aZlaHMsl Ha COCTaB/IeHHUe
HMOHHBIX peaklui. PellleHMe MpaKTUKO-OPUEHTUPOBAHHBIX PAaCUeTHBIX 3a/laHUN Ha pacTBODHI,
WCTIO/Ib3yeMble B ObITOBOM W MPOU3BO/ICTBEHHOM IeATeTbHOCTH UeloBeKa

IIK 3.5

KonTposbHasi pa6orta
1

CtpoeHue BelleCcTBa U XMMHYeCKre peaklyu (110 paszeny 1)

Pa3pen 2. Heoprannueckasi XuMus

12

Tema 2.1.
®DU3UKO-XMMUUEeCKHUe
CBOMCTBa
HeOopraHnuyeCcKux
BellleCTB

Copep)xaHHe y4e0HOro MaTepHuasa

Metamnbl. [lonoxkenve MetamioB B Ileproguueckor cucTeMe XWMHUECKMX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS 3/EeKTPOHHBIX 000/I0UeK aToOMOB MeTa/uloB. OOiue du3nueckue
cBorcTBa MeTas/uvioB. CrijiaBbl MeTa/uIOB. JJ€KTPOXMMHUUECKUM PsiJ| HalpsUKeHWW MeTaslioB.
XUWMHUUeCKHe CBOMCTBA Ba)KHEHMIIIMX MeTa/lJIOB (HaTpUM, Kajui, Kaabl[did, MarHui, amtOMAHUM,
LIUHK, XPOM, >Kejie30, Me/b) W WX coeguHeHui. OOIMe Crocobbl MOMTyYeHUs] MeTaslioB.
ITprMeHeHHe MeTaslIoB B OBITY U TEXHHKE

Hewmetannel. [Tonoxxenre HemeTanios B [leproanueckon cucteMe XuMu4eckux 3nemMeHToB [1.11.
MeHjesieeBa U 0COOEHHOCTM CTpOeHHs1 aTtomoB. Pu3nyeckre CBOWCTBA HEMETaJUIOB.
Annotponus HeMeTa/UIOB (Ha MpuUMepe KUCI0poJa, cepsl, ¢ochopa u yriaeposa). XumMuueckue
CBOWCTBA U NPUMEHEHNEe BayKHEHMIIINX HEMeTaslIoB (rajoreHoB, cepsl, a3oTa, (ocdopa, yriepoja
M KpeMHMs)) U UX COeJMHeHUNM (OKCHZOB, KHUCIOPOZCOJep)Kallux KHUCIOT, BOJOPOJHBIX
coeiiHeHui). [IprMeHeHNe Ba)KHEUILIMX HEMETasJIOB U UX COeJMHeHUM

XuMHUecKre CBOMCTBA OCHOBHBIX K/IaCCOB HEOPraHWYeCKUX BelleCTB (OKCHU/IOB, TUAPOKCHIOB,
KMC/IOT, coiel u Ap.). ['eHeTHueckass CBsI3b HeOPraHWUeCKUX BeIecTB, TPUHAZJIeXKalux K
pa3/IMUHBIM KJjlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB TPOCTHIX BellleCTB, BOJOPOAHbIX
Ccoe/IMHeHUM, BBICIIIUX OKCU/IOB U TUAPOKCU/IOB

OK 01
OK 02
OK 04
IIK 1.5
IIK 3.5
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IIpakTHyecKue 3aHATHSA

[TpakTrueckast pabota Ne6. « PU3MKO-XUMHUUECKHe CBONMCTBA HEOPTaHUUECKHX BEI[eCTB».
CocraB/ieHHe YpaBHEHUMM XUMHWYECKHX peaklMid C y4aCTHeM TMPOCTbIX U  CJIOXKHBIX
HeOpraHWuyeCKUX BellleCcTB: MeTa/uVIOB W HeMeTa/l/IOB; OKCH/JOB MeTas/yIOB, HeMeTa/ulOB U
am(bOTepHBIX 3/IeMEHTOB; HeOPraHUUeCKUX KUC/IOT, OCHOBAaHUM M aM(OTepHbIX T'MAPOKCHUIOB;
HeopraHuueCcKuX CoJjiel, XxapakKTepU3yHol[1UX UX CBOMCTBA.

PacuéTbl Macchl BelljecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJTMYECTBY BeIlleCTBa, Macce W/IH
00BEMY OTHOTO U3 yUaCTBYIOIIUX B peaki[UM BeILeCTB, PacyéThl Macchl (00bEMa, KoaMuecTBa
BellleCTBa) MPOAYKTOB peakLM, eCyid OJHO W3 BeleCTB UMeeT npumecu. PellleHrWe NMpakTHUKO-
OpPHEeHTHDOBaHHBIX 3a/laHMM Ha CBOMCTBA, COCTaB, IMOJiyueHHe W 0Oe30racHOe HCIOJIb30BaHHe
BaKHEUIIIMX HEOPraHUYEeCKHX BEIeCTB B ObITY U MpodeCcCHOHANTbHOM AesTe/TIbHOCTH YesloBeKa

Tema 2.2.

N pentudukaiys
HeopraHuuecKux
BellleCTB

CopepxaHue yueOHOro MmaTepuasia

JIabopaTopHbIe 3aHATHUS

JlabopatopHasi pabota Ne2 «MgeHTH(UKALMS HEOPTaHUYEeCKUX BelL[eCTB».

PerieHune skcrieprMeHTa bHBIX 3a/jau M0 XMMUUECKHMM CBOMCTBAaM MeTa/UIOB U HEMeTaslloB, 10
pacrio3HaBaHWI0 U TIOJIyYEHHI0 COeJVHEHHWM MeTa/l/IoB W HeMeTalioB (B3auMo/eHCTBUe
TU/IPOKCH/Ia a/lFOMUHUS C PAaCTBOpaMM KHUCJIOT U 1ienioueld,). ViaeHTrdrKas HeopraHnyeCcKux
BeLeCTB C MCIOJIb30BaHMEM UX (PU3HUKO-XUMHUUYECKHMX CBOMCTB, XapaKTepHBbIX KauyeCTBEHHBIX
peakiuii. KauecTBeHHbIe peakuyu Ha CymbdaT-, KApOOHAT- U XJIOPU/I-aHHOHBI, HA KaTHOHbI
METaJIJIOB ¥ KATHOH aMMOHMSI

OK 01
OK 02
OK 04

KonTponbHas pa6ora
2

CBoricTBa HeOpraHMYeCcKuXx BelleCTB (110 pa3zeny 2)

Pa3pen 3. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XMMHUH

CopepxaHue yueOHOro MaTepuasa

[IpeameT opraHWYeCcKOM XMMUU: e€é BOSHUKHOBEHUWe, Pa3BUTHe U 3HaueHHWe B T0JIyYeHUH HOBBIX
BellleCTB M MaTepuasioB. Teopusi CTpoeHUsl OpraHuueckux coepuHeHuit A.M. BytnepoBa, eé
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Tema 3.1.
Knaccudukanys,
CTpOeHUe u
HOMEeHK/IaTypa
OpraHUueCKUX BellecTB

OCHOBHbIe Ti0/IOKeHUs. CTpPyKTypHble ¢OpMyJibl OpraHMdyeckux BelrecTB. ['omosiorus,
r3oMepusi. XMMHYecKasi CBsI3b B OpraHMUeCKUX COeJUHEHUSIX: KpaTHbIe CBSI3H, O- U TI-CBSI3U.
[MpencraBneHre o KiaaccudUKalid OpraHWYeckux BelllecTB. HomeHK/aTypa oOpraHu4ecKux
CcoeJMHEHWI (cuCTeMaTHyecKas)) W TpUBUA/IbHbIe Ha3BaHWSl Ba)KHEWILIMX IIpe/CTaBUTeNer
KJIaCCOB OpPraHUuUeCcKUX BeleCcTB

IIpakTHUYecKue 3aHATHSA

I[MpakTrueckas pabota Ne7. « HoMeHK/1aTypa OpraHi4ecKuX BeLjecTB».

OsHakomsieHWe ¢ o0pasljaMd OpraHMuYecKHMX BeIecTB W MaTepuajiaMd Ha WX OCHOBe,
MOZIeTMPOBaHWe  MOJIeKyJl ~ OpraHWuUeCKMX  Bel[ecTB,  HaO/loJeHWe W OMMUCaHUe
JIeMOHCTPALIMOHHBIX OIBbITOB IO TpEeBPAlL€HUI0 OpPraHUYeCKHWX BeleCTB NP HarpeBaHUU
(nnaBneHue, oOyrivBaHue W ropeHre). CocTaB/ieHHe TO/HBIX M COKPAIleHHBIX CTPYKTYPHBIX
(dbopMyn oOpraHMYyecKuX BelleCTB OT[eIbHbIX K/IacCOB, WCIO/b3ysl WX Ha3BaHUSA 10
cUCTeMaTUYeckod M TPUBMAIbHONW HOMeHK/IaType (3TW/eH, alleTW/eH, TULEepUH, QeHou,
(dhopManbaerus, yKCycHasi KMC/IOTa, MALMH). PacueTsl mpocrefiniei GopmyJ/ibl OpraHU4ecKon
MOJIEKYJIbl, UICXO/sl U3 37IeMeHTHOro cocTasa (B %)

OK 01

Pa3pen 4. YrieBoaopoab!

12

Tema 4.1.
YrneBomopoAbl U UX
TPUPOJHbIE UCTOUYHUKHU

CopepxaHue yueOHOro MaTepuasa

[TpenenbHbIe YI/IEBOAOPOALI (aMKaHbI): COCTaB U CTPOEHWe, TOMOJIOTUYEeCKUM psii. MeTaH U
3TaH: COCTaB, CTpOeHHe, ¢U3NUeCKWe U XHMHYecKue CBOWCTBAa (peakiuM 3aMellleHus U
ropeHwust), TIoJyueHre v MpuMeHeHue.

HenpenienbHble yrieBoA0po/ibl (aNKeHbl, alKaieHbl, alKUHbI).

AJKeHBI: COCTaB U CTPOEHHWe, TOMOJIOTUYECKUH psif. DTWIEH U IpPOIWJeH: COCTaB, CTPOEHMe,
(ur3nueckre U XMMUYeCcKre CBOMCTBA (peakLMy IMIpUPOBaHus, Ta/loreHUPOBaHKsl, TuipaTalui,
OKHCJ/IeHUSI Y TI0JIMMepHr3aliiK) MoyueHre U TipuMeHeHue.

Ankamuensl: OytagaueH-1,3 u MeTwiOyTagueH-1,3, XMMUYeCcKoe CTPOeHUEe, CBOMCTBA (peakIus
rno/iMMepu3alii), MprUMeHeHUe (fJid CHUHTe3a MPUPOJHOTO M CUHTETMYEeCKOTrO Kaydyka U
pEe3UHbI).

AJIKMHBI: COCTaB U OCODEHHOCTH CTPOEHHUsl, TOMOJIOTUYECKWH psif. AILIeTH/IeH: COCTaB,
XUMHUUeCKOoe CTpoeHue, ¢u3duecKMe W XUMHUUeCcKhe CBOMCTBa (peakLuu THPUPOBaHUS,
rajoreHMpOBaHusi, TWJApaTaldyd TOpeHus), ToJiydeHHWe W TMpuUMeHeHWe  (MCTOUHHK

OK 01
OK 02
OK 04
I[IK 1.5
IIK 3.5
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BBICOKOTEMITEPATYPHOI'0 TJIAMEHH /11 CBAPKU M Pe3KU MeTasl/IOB)

ApomaTuueckue yrieBoopo/ibl (apeHbl). beH30om M Tomyon: cocTaB, CTpoeHUe, (u3uUecKre U
XUMHUUeCKUe CBOMCTBA (peakluU rajioreHUPOBaHKsl U HUTPOBAHUs), MOyUeHe U pUMeHeHue.
ToKCUYHOCTH apeHOB (BMsiHHMEe OeH30/1a Ha OpraHM3M uYesioBeka). ['eHeTHUecKasi CBSI3b MEX[Y
yT/IeBOIOPOAAMU, TIPUHA/IEXKAIUMU K Pa3/TMUHbIM K1acCaM.

[TpuposHbIe NCTOUHUKHU YTrieBogopooB. [IpupoaHbIii ra3 ¥ nomnyTHble HedTsHbIe ra3el. HedThb 2
u eé npoucxoxgeHre. CriocoObl mepepaboTKu HeTH: TIeperoHKa, KPeKWHT (TepMUUYeCcKH,
KaTaIMTUUeCKUi), mMposiu3. [IpoAykTel TiepepaboTKM HedTH, HUX NpUMEHeHWe B
TPOMBILLIJIEHHOCTU
1 B ObITy. KaMeHHBIH yTro/ib ¥ MPOJYKTHI ero riepepaboTKu
CopepkaHue yueOHOro MaTepuasaa 2 OK 02
JlabopaTopHbIe 3aHATHS OK 04
Tema 4.2. .
B —— JIabopatopHasi pabota Ne3 «CBOICTBa yT/IEBOZOPOZIOB. _
cBOiCTRA TpuBHanbHast U MeXAyHapo/JHasi HOMEeHK/IaTypa, XMMU'eCKUE CBOHCTBA, CTIOCO0BI MOTyUeHUst 2
YT/IeBOIIODO/IOB yIJ1€BOJIOPO/IOB. HOHY‘IEHI:IE 5TWeHa M U3y4YeHHe ero CBOMCTB. MojenupoBaHWe MOJEKyJs U
XUMUUECKUX TpeBpallieHuil YrieBoJopo/oB (Ha MpuUMepe 3TaHa, STW/eHa, aleTuleHa U [p.) U
rajioreHOnpOM3BO/IHBIX
Paspgen 5. Kucnopogocogep:xaijue opraHnyecKue CoeJHHeHUs 16
Cojep)xaHue yueOHOro MaTepuasia 6 OK 01
[TpenenbHbIe OJHOATOMHbBIE CITUPTHI (METAHOJI U 3TAaHOM): CTPOeHre, GU3nUecKre U XUMHUUYecKue OK 07
Tema 5.1. CBOMCTBA (peakUUM C aKTUBHBIMU MeTajljlaMH, rajJoreHOBOZIOPOZAAMU, TOPeHUe), IPUMEHEHUe.
CriiptsL. DeHon BogopoaHbie CBs3M MexJy MOJEKy/JaaMu CIHAPTOB. PU3MOI0THUECKOe [elCTBUE MeTaHO/a U
3TaHOJIa Ha OPraHu3M uejioBeKa.
MHoroatomMHbie CIIUPTHI (3TUIEHTIMKO/Ib U TVIMLEPUH): CTpoeHHre, dhu3nueckrie U XUMUUecKue 6

CcBOMCTBa (B3aMMO/leliCTBUe CO Il[eJIOUHBIMHU MeTa//laM{, KauyeCTBeHHas peaklus Ha
MHOTOaTOMHBIe COUPTHI). PuH3MoNOrUUecKoe AeiicTBUe Ha OpraHu3M uesioBeka. [IpumeHeHUe
[JIMLepUHA U STUIEHTJIUKOJIS.

®enos. CTpoeHHe MOJEKY/bl, (U3HUECKHe W XHMUUeCKHe CBOMCTBa (eHosa. TOKCUUYHOCTH
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(deHoma, ero huU3MoOIOrHUECKOe AEMCTBHE Ha OPraHU3M uesioBeka. [IpumeHeHue dheHoma

Tema 5.2.
Anberupl.
KapboHOBBIE KHUC/TIOTHI.
CnoxxHble 3¢UphI

CopepxaHue yueOHOro MaTepuasia

Anbaerusibl U KeToHbI (opMasnberufi, aleTanb/eTy], alleTOH): CTpoeHue, (Qunyeckue u
XUMHUUeCKWe CBOMCTBA (peakLMM OKWUC/JIEHWs] M BOCCTAHOB/IEHMs], KaueCTBEHHble peakLvH),
ToJilyyeHue U TpuMeHeHue.

OZHOOCHOBHBIE TIpeJiesibHbie KapOOHOBBbIe KHC/IOTHI (MypaBbHMHasi U YKCyCHasi KHCJIOTHI):
cTpoeHue, (u3MUeCKMe W XUMHUECKHWe CBOHCTBa (00I[uUe CBOMCTBA KHC/IOT, peakiys
5TepudvKalyu), MoayuyeHMe U mnpuMeHeHue. CTeapyvHOBasi W OJIeMHOBasi KHC/IOThHI Kak
MIPe/ICTaBUTE/IM BBICIIUX KapOOHOBBIX KUC/IOT. Mbljla KaK COJIU BBICIIMX KapOOHOBBIX KHUC/IOT,
HX MotoIIlee /leliCTBUe.

CnoxxHble 3GUpbI KaK MPOXU3BO/IHbIE KADOOHOBBIX KUC/IOT. ['UAPOIN3 CI0XKHBIX 3(UPOB. YKUPHI.
I'mgponu3s xupos. [IpuMeHeHue XKUPOB. broJiornueckast pojib JKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yr1eBobl

Copep)xaHHe yue0HOro MaTepHasa

YrneBozbl: cOCTaB, KaacCU(pUKaLUsi yriaeBoJOB (MOHO-, AW- W Tojaucaxapupbl). ['/rokosza —
TPOCTeNIINE MOHOCaXapuz: OCOOEHHOCTH CTPOEHUs] MOJIEKY/Ibl, (U3NUECKHe U XUMHUeCKue
CBOMCTBa TJItOKO3bl (B3auMogeiicTBue c rugpokcugoMm meaud (II), okucieHWe aMMHUAuHBIM
pactBopoM okcuja cepebpa (I), BocctaHoBeHue, OposkeHue TIF0KO03bI), HAX0XKAeHHe B IPUpo/ie,
MpUMeHeHHWe TJIFOKO3bl, OWOioThYecKass pPOjib B JKU3HE/EATeJbHOCTH OpraHWu3Ma uejioBeKa.
dotocuHTe3. PpyKTO3a KaK U30Mep I/THOKO3bI.

Caxapo3a — TIpeACTaBUTe/b JUCAXapUOB, TUAPOJIM3 Caxapo3bl, HAXOXKAEeHHEe B TIPUPOJe U
TpUMeHeHue.

[Monvcaxapubl: Kpaxman U Lie/ilio/io3a Kak IMpUpOoJHbIe mosiiMepbl. CTpoeHWe Kpaxmasia U
L[eJUTF0J103bl, (hH3UUecKre U XMMUUeCKre CBOMCTBa KpaxMara (THpoJiu3, KaueCTBeHHas peakiys
C M0JIOM)

OK 01
OK 02
OK 04

Tema 5.4.
®PU3UKO-XMMUYeCKHe
CBOMCTBa
KUCJ/IOPOJ0COieprKalliv

X OpraHN4eCcKux

CcoeIMHEeHUM

Copep)xaHue yu4e0HOro MaTepuasa

IIpakTHuecKue 3aHATHSA

[TpakTnueckass pabora Ne8. «HomeHkK/laTypa KHUCIOPO/OCOZAEPKAIIUX  OPraHAYecKUX
COeIUHEHU».

TpuBHanbHasi U MeXXAyHapo/Hasi HOMEHK/IaTypa, XMMU4Yeckre CBOWCTBA, CIIOCOOBI MOJTyueHust
CIUPTOB U (heHO/IOB, KApOOHOBBIX KUC/IOT U 3(UPOB, anbAeruoB U KeToHOB. CoCTaB/ieHue CXeM
peakuMii (B TOM uuc/e IO TIpe/JOKeHHbIM LierlouykKaM TpeBpalljeHrii), XapaKTepU3yrIuX
XUMHUeCKHe CBOMCTBA KMCJIOPOA0COAePKall[MX OpraHuueCKUX CoeJMHeHUN

[TpakTHueckass pabora Ne9. «Xumuueckvie U (hH3MUECKHe CBOMCTBA KHC/IOPOAOCO/IEPrKaIl[uX
OpraHUYeCcKUX COeJUHEeHUsI».

OK 01
OK 02
OK 04
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[TpoBeseHue, HaO/MOJeHWe W OMUCAHWE [I€MOHCTPAI[MOHHBIX OIBITOB: TOpPEHWe CITUPTOB,
KaueCTBeHHbIe peaklMd OJHOATOMHBIX CIHUPTOB (OKHUC/IeHue 3TaHosa okcugoMm Mmeau (ID)),
MHOTI0aTOMHBIX CIUPTOB (B3aUMOJeNCTBUe TyvLeprHa ¢ ruapokcusom meau (II)), anpperngos
(okuc/eHWMe aMMHauHbBIM pacTtBopoM okcuza cepebpa(l) u  ruapokcuaom wmemu  (ID),
B3aUMO/IeMCTBHE KpaxMasia C M0JI0OM), M3yueHre CBOMCTB pacTBOpa YKCYCHOUM KUC/IOThI

Paspgen 6. A3oTcoepikalnue opraHuuecKue coeuHeHusI

Tema 6.1.
AMUHBI.
AMJUHOKUC/IOTHI.
benku

CopepxaHue yueOHOro MaTepuasia

AMUHBI: MeTU/IAMUH — TIPOCTEUIIINI Tpe/iCTaBUTe/lb aMUHOB: COCTaB, XMMHUeCKOoe CTpOeHUe,
(bu3nyeckre ¥ XMUMUUeCKre CBONCTBa, HaX0KJeHue B TIPUpPO/e.

AMUHOKUCIOTEl Kak am(OoTepHble OpraHuueckue coefiHeHus. Pdu3nueckre U XUMHUECKUe
CBOMCTBAa aMUHOKUC/JIOT (Ha mMpuMepe TJWIMHA). Bbuosiornueckoe 3HaueHWe aMHUHOKHCJIOT.
[Tenrruppl.

benku Kak mpupojHble ToMuMepbl. [lepBuuHasi, BTOPUYHAasi W TPeTUYHasi CTPYKTypa OesKoB.
XuUMHUeCKHe CBOMCTBA OeJTKOB: THIPOJIU3, IeHATypalysl, KaueCTBeHHbIE PeaKI[MU Ha OeKu

IIpakTHUYecKue 3aHATHSA

[TpakTuueckast pabora Nel0. «CBoiiCTBa a30TOCOAEPIKAILUX OPraHUYeCKUX COeTUHEHUI».
®u3nueckue M XHMUUECKHe CBOMCTBA aMWHOB (peakI[uM C KHUCIOTaMM U TOpeHus) U
aMHMHOKHUCJIOT (Ha MpuMepe rivijuHa). HabmogeHrue v onuvcaHue JeMOHCTPAIJMOHHBIX OTBITOB:
JleHaTypalys 0e/IKOB IpY HarpeBaHWH, 1[BETHbIE peaKIK Oe/TKOB

OK 01
OK 02
OK 04

Pazpgen 7. BeicOKOMO/1eKy/IIpHbIE COeAUHEeHUSsI

Tema 7.1.
ITnacTtmaccel.

Copep)xaHHe yue0HOro MaTepHasa

IIpakTHUyecKue 3aHATHSA

[Mpaktuyeckass pabora Nell. «CuHTe3, aHanM3 ¥ KiacCU(UKALMs BbICOKOMOJIEKYIISIPHBIX
COoeIUHEHU»
OcHOBHbIe TIOHATHS XUMHUM BBICOKOMOJIEKY/SIPHBIX COEJUHEHWM: MOHOMep, T0JuMep,

OK 01
OK 02
OK 04
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CTPYKTYpHOE 3BeHO, CTelleHb [O0JIMMepUusaliuM, CpeHssl MoJieKyssipHass Macca. OCHOBHbIe [IK 1.5
METO/bl CHHTE3a BEICOKOMOJIEKY/ISIPHBIX COeJUHEHUMN — MOJIMMepH3aLivs U TTOJTMKOHAeHCaLKsl. K 3.5
Kayuyku. Bosoka OsHakomsieHre ¢ oOpa3liaMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, I/IACTMAcC, KayuyyKOB:
M/71aCTMAacchl (TIOMATU/IEH, TIOJUMIIPONUIIEH, NMOMBUHWIX/IOPW/, TIOJUCTUPOJI); HaTypaabHbIA U
CUHTeTHYeCKrWe Kayuyyku (OyTafMieHOBBIN, XJIOPOTIPDEHOBBIM W W3OMPEHOBBIN); BOJIOKHA
(HaTypanbHble (XJIOTMOK, ILIEPCTh, WIENK), UCKYCCTBEHHble (aleTaTHOe BOJIOKHO, BHCKO3a),
CUHTeTHUecKHe (KarpoH U JIaBCaH)
KonTposbHasi padora .
3 CTpyKTypa 1 CBOMCTBAa OpraHn4ecKkux BelecTs (110 pasjenam 3-7)
IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/lep)KaHHe (Cco/iep)KaHue MPUKJ/IA/{HOT0 MO/YJIsl)
Pa3pen 8. Xumus B ObITY M IPOU3BOACTBEHHOM /leATe/TbHOCTH YeI0BeKa OK 01
OK 02
OK 04
Tema 8.1. CopepxaHue yueOHOro MaTepuasia OK 07
XUumMmnyeckue TIK 1.5
TeXHOJIOTHUU TK 3.5
B TOBCEAHEBHON| TThapyia 5KO/IOrMUECKH Le/IeCO0BPasHOro TOBe/eHUss B ObITY U TPY/OBOM [eSTeNbHOCTH B
W NPODECCHOHANBHOM| angy  coxpaHeHMst CBOETO 3/0POBbSI M OKPYKAOLjeil TpUpOAHOM Cpebl, OMacHOCTb
AEATETLHOCTH BO3/IEHiCTBUSI HAa JKMBBIE OpraHW3Mbl OPraHMYECKMX BEIIECTB OT/eJbHBIX  K/IaCCOB
yesioBeKa

(yrneBomopojpl, CIUPTHI, (eHO/bl, XJIOpPOpraHUuYecKWe TPOW3BO/JHbIe, anbAeruibl U 1p.),
ToKasaresb MpefiesIbHO JOMyCTUMOW KOHL|eHTPaLMy U ero UCI0/Ib30BaHuUe.
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Po/ib XUMUM B 00eCreueHUM 3KOJIOTHYEeCKOH, SHepreTHYecKod M IHUIEeBOM 6e30macHOCTH,
pPa3sBUTUM  MeJWIMHBI, CO3JAHMW HOBBIX MarepuasoB (B 3aBUCMMOCTH OT BHjA
rpoecCHOHa/NLHOM  /leATeNTbHOCTH), HOBBIX HCTOUHUKOB JSHEpruu (aJbTepHaTHBHBIE
WCTOYHUKU 3Hepruu). [ToHATHE O HayuHBIX MeTOJaX TIO3HAaHUS BeL[eCTB U XUMHUECKUX
peakimid. IlpeacraBnenuss 06 OOIMX HAyYHBIX TPUHI[UIAX TIPOMBIIIJIEHHOTO TTOTyYeHUs
Ba)KHEMIIIMX BellecTB (Ha MpUMepax MPOM3BO/ICTBAa aMMHaKa, CePHOM KHUCIOThI, MeTaHOJIa).
XvMusi W 3[0pOBbe ue/ioBeKa: TipaBWa 0e30MacHOT0 WCIOJ/Ib30BAHUS JIeKapCTBEHHBIX
TperapaToB, OBITOBOM XMMHH B ITOBCEAHEBHOM XXH3HU

HpaKTH‘-IECKI/Ie 3aHATUA

[pakTrueckass pabora Nel2. «[IpumMeHeHWe XUMWUYECKHUX BeIeCTB M TEXHOJOTHH C y4eToM
Oyayiei mpodeccroHaNbHOMN eATeTbHOCTH.

Pemenne kelc-3afiady o Temam: IUIeBble IPOJAYKTbI, OCHOBBI paljMOHAIbHOIO TNMUTAHUS,
BaKHeHIIMe CTPOMTe/bHble U KOHCTPYKLMOHHble MaTepuasbl, CelbCKOXO3iCTBEHHOe
TIPOU3BO/CTBO, KpacKH, CTEeK/I0, KepaMuKa, MaTepuhasbl i 3JIeKTPOHUKM, HaHOMAaTepUasbl,
TEKCTW/IbHbIE BOJIOKHA, WCTOYHUKU SHEpPruM, OpraHuyeckKde M MUHepasbHble Y/00peHus,
JIeKapCTBeHHbIe ¥ KOCMEeTHYeCKHe TIperiapaTthl, ObITOBasi XMMHUsI, MaTeprasibl U3 UCKYCCTBEHHBIX
Y CUHTeTUYeCKUX BOJIOKOH.

3amura: [lpefcTaBieHWe pe3y/ibTaTOB pellleHUs] Kelic-3a7ady B (opMe MHHU-[|0K/Iaza
(JoryckaeTcsl UCITO/Ib30BaHUe rpaMuecKrX Y Npe3eHTallMOHHbIX MaTepHuasioB)

ITpome)xyTouHasi aTTecTanus no gucrumninHe (JudQepeHLIMPOBaHHBIN 3aUeT)
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Bcero

78
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3. YCJ/IOBHUSA PEAJIM3ALIAA ITPOI'PAMMBI INCHIAII/IMHBI

3.1. Tpe6oBaHMsA K MUHMMA/IbHOMY MaTepPHa/IbHO-TEXHUUECKOMY 00ecrieueHHI0

[insi peanu3aniy TMPOTPaMMbl  AWCLIMIIMHBL TIPeJYCMOTPEHbI  C/leIyIOLfie CIierjanbHbie
ToMelleHusT: Y4eOHbI KaOWHeT XUMHUU U yueOHOW XUMUYeCKOU 1abopaTopu.

SddekTBHOCTL MperiofiaBaHusl 00111e00pa3oBaTeIbHON [UCIUTUIMHBI « XUMUSI» 3aBHUCUT OT
HaJMUMsi  COOTBETCTBYIOIETO  MaTepualbHO-TEXHUYECKOTO  OCHAIleHWs. OJTO  OOBsICHAeTCS
0CcO0EHHOCTSIMU [TUCLIMIUIMHBI, B TE€PBYIO Ouepe/ib, eé SKCTIeprMeHTaIbHbIM XapaKTepoM, IIHPOKUM
CIIEKTPOM TIPUMEHeHUs] M TPAKTUYeCKOW 3HAauMMOCThI0. MarepuanbHO-TeXHUYeCKoe obecrieyeHue
KabuHeTa XUMUM ¥ XMMHUYeCKOW J1abopaTOpyy BKJTFOYAET: CreldaJu3UpOBaHHYI0 MeOeb U CUCTEMBI
XpaHeHUs, TeXHUYeCKre U 3JIeKTPOHHbBIE Cpe/iCTBa 00yUeHus, IeMOHCTPALMOHHbIe YueOHO-Har s {HbIe
nocobusi, JeMOHCTpAalMOHHOe 00opyAoBaHWe W  TIPUOOpPBI,  1abOPAaTOPHO-TEXHOIOTHYECKOE
obopyioBaHue, 1ab0PaTOPHYI0 XMMHUECKYIO MOCyAy, Mozenu (00beMHbIe W TUIOCKKE), HaTypasibHbIe

00BeKThI (KOJIJIEKI[MY, XUMHUUYeCcKre peakKTHBbI), 000pysoBaHe 1ab0paHTCKOM.

Cnenuanu3npoBaHHas Me0e/Ib U CHCTeMbI XpaHeHHs

Crosibl yueHnueckue 15 it

Cryn yuennyeckuu 30 T

Hocka knaccHas 1t

CTon C SImyKaMu /711 XpaHeHust/TyMm00# (pabouee MeCTO TIpeTiojaBaTerisi)
Cryn (pabouee MeCTO TperoJjaBaTerisi)

Cucrema (yCTPOMCTBO) /151 3aTeMHEHUsS1 OKOH

[Tkacd a5t XxpaHeHUs yueOHbIX TTOCOOHMT

NOOUTRs WN =

TexHuueckue cpejcTBa

1 TlepcoHanbHbIN HOYTOYK (JIMI[eH3MOHHOE TIPOrpaMMHOe obecrieueHre, 06pa3oBaTe/IbHBIM
KOHTEHT)

2 TeneBusop
OJ/IeKTPOHHBIE CPe/iCTBA 00yUeHust

1 OnekrpoHHbBIe cpezicTBa 00yueHust/VIHTepakTHBHBIE TOCOOMs/ OHTAMH-KYPChI (N0
pazdenam pabouell npo2pammbl)

'Z[EMOHCTPHIII/IOHHBIE y'-IEGHO-Hal"J'lH]I[HBIe nocoous

CrnoBapy, ClIpaBOYHUKH, SHLIUKJIONEANs (N0 XUMUYEeCKUM HAyKam)
KoM1ieKT mopTpeToB BeJIMKUX XMMUKOB

[Tocobust HarsgJHON SKCIIO3ULUU

[Tepuoanueckas cuctema XuMuueckux saemeHToB [I.11. Mengeneesa

A WN R
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JleMoOHCTpaLOHHOE 000py/f0BaHMe U PUOOPHI A/IA KaOuHeTa u labopaTopun

MEH3YPKH, MUMEeTKU-Kare/JbHULIbl, TEPMOMEeTPbl, MUKPOCKOTM, JyMbl, MpeJMeTHble U
TIOKPOBHbIE CTEeK/a, TUIAHIIEThl /JIs KareabHbIX peakuud, (uabTpoBasbHass Oymara,
CTeK/IsIHHbIe TIDOOWPKH, pe3nHOBble TPOOKW, (OHApHKH, HAaOOp PpeaKkTWBOB, CTEK/ISTHHbIE
Maj0yKH, IITaTUBBI AJs1 TIPOOMPOK; MepHbIe LIMIWHADHI, BOPOHKHM CTEeK/ISIHHbIE, BOPOHKH
JenuTenbHble LunuHApudeckrde (50-100 M), CTYNKM C TecTUKoM, ¢apdopoBble YallKy,
NUHLETbI, GWIbTPel OyMa)kHble, BaTa, MapJis, UacoOBble CTeK/Ia, 3JIeKTPOTUIUTKH,
nabopaTopHbIe IITAaTHBLI, CITUPTOBbIE TOPENKU, CIIUYKH, TIPUOOp /ISl TIOMydeHUs ra3oB (Wim
npoOupKa C Ta300TBOAHOW TPYOKOW), Jep)KaTeynu AJisi MPOOWPOK, CK/ISSHKW [ XpaHeHWs
PeakTUBOB, pa3/aTOuyHble JIOTKW; xuMuyeckude crakaHbl (50, 100 m 200 wmu1); mmaTeny;
MIVHLIETHI; TUTe/TbHBIE HIUIIIBI; CEKYH/IOMepHI (TaiiMepbl), MepHbIe nMpooupku (Ha 10-20 mi) u
MepHbIe KosiobI (25, 50, 100 u 200 M), BogsiHast 6aHs (W/IM TEPMOCTAT), CTEK/ITHHbIE TIa/IOUKH;
KOHMUeckue Kosbbl st tutpoBanHus (50 u 100 wul); MHAMKATOPHBIE TIOJOCKWA [IJIst
ornpepenenust pH v cTaHjapTHas MHAMKATOpHas 111Kasla; yHUBEepCaabHbIM UHAUKATOD; MUITETKU
Ha 1, 10, 50 mn (umm mo3atopel Ha 1, 5 1 10 M), OrOpeTKH [Jisi TUTPOBAHUS, MeJULIMHCKHEe
mmpuifel Ha 100-150 M1, 1abopaTopHbIe W/WIKM aHATUTUYECKHe BeChbl, pH-MeTpbI, CYIIM/IbHBIMI
mkad, v p. maboparopHoe 000py/j0BaHHeE.

3.2. UndopmanmonHoe odecneyeHne peaju3anuy MpoOrpaMMbl

OcHoBHas iMTeparypa:

1. Epoxun FO.M. Xumus a5 npogeccuii U crieLjuajbHOCTeN TeXHUUECKOT0 U eCTeCTBEHHO-

Hay4HOro npodueii: yueOHUK /71 CTY/. YUpeXKaAeHui cpefi. mpod. obpaszosanus / FO.M. EpoxuH,

N.b. KoBanes. -5-e uzg.crep.-M.: M3gatensckuii LeHTp "Akagemus”,2020.-496

2. Hukonbckuii, A. B. Xumust: yue6HUK 1 npaktukym asisi CITO / A. B. Hukonbckuii, A. B.

CyBopoB. — 2-e u3/., epepad. u gomn. — M. : M3patensctBo FOpaiit, 2018. — 507 c. — (Cepus :

[TpodeccronansHoe obpaszoBanue). — ISBN 978-5-534-01209-5.
https://biblio-online.ru/book/9C43BE6F-1093-4551-BB03-DA86598C10AB/himiya

Jlono/THUTe IbHASA IUTEpaTypa:

abpuensz O.C., OctpoymoB W.I'. Xumus Asist mpodeccuii U CrierjuaabHOCTeN TeXHUYeCKOTo
npoust: yueOHUK [yisi CTy[|. YupexxaeHuid cpesi ipod. obpa3oBanus. M.

HNcrounuku npasa

depepanbHbIii 3aKoH OT 29.12.2012 N 273-®3 (pes. ot 25.11.2013) "O6 obpa3oBanuu B Poccutickoi

®epeparyn”
KoucynbranT I[Tntoc.-Pexxum poctyna:http: /www.consultant.ru/_dok_LAW_140174/
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4. KOHTPO/JIb 1 OLJEHKA PE3YJ/IbTATOB OCBOEHUSA JUCIIUIT/IMHBI

KoHTponb M OIleHKAa  pe3y/bTaToB

OCBO€EHHUA

ob1rieobpa3oBarenbHOM

JUACLTUTITUHBI

PAaCKpPBIBAKOTCA 4epe3 AUCLUIIIMHADHBIE De3YJ/IbTdThl, HAIIPpdABJIEHHLBIE Ha q)OpMI/IpOBaHI/Ie O6LL[I/IX n

np0(1)ecc1/10Haanbe KOMHGTEHL[I/Iﬁ
" TeéMaM COoJepP>KaHHsA y‘-IEGHOFO MaTepHaJsida.

pa3aejiaM

Tun onjeHOYHBIX

Oo6mas/npodeccnoHa/IbHAA KOMITETeHIUA Pa3pen/Tema .
MepOnpUsTUH
OK 01. Beibupats crioco0bl perieHus 3a1a4 Tema 1.1-1.7
npo)eCcCUOHA/ILHOM JiesiTe/TIbHOCTU NpuMeHuTeIbHO K | Tema 2.1, 2.2
pas/IMuHbIM KOHTEKCTaM Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1 TeCTHp?BaHHe
OK 02. Ncnosib30BaTh COBpeMeHHbIe CpeCTBa Tema 1.2, 1.4, gg;izgeonfco;émmx sanay
TIOMCKa, aHa/iM3a U MHTeprnpeTaLuy UHPopMaLuu, U 1.6,1.7 a6 P aA
VMH(OpMaLMOHHbIE TeXHOJIOTHU [i/1s1 BBITIOTHEHUSI Tema 2.1, 2.2 ADITIO/IEHHE 38 XO/0M
3a/1au po(eCcCUOHATLHOM esiTe/IbHOCTH Tema 4.1, 4.2 BbITIO/THEHWA TIPAKTHKO- .
Tema 5.2-5.4 OPUEHTHMPOBAHHbBIX 3alaHUM
Tema 6.1 IIpencraBnenue
Tema 7.1 pe3y/bTaToB
Tema 8.1 MPaKTUUeCKUX U
OK 04. Tema 1.7 naboparopHbIX paboT
SddeKTUBHO B3aUMO/I€HICTBOBATh U PabOTaTh B Tema 2.1, 2.2 g{iziiieigfénmnqecxoro
KOJITIEKTHBE U KOMaH/ie ¥9Ma g;, :f BLIIOHEHHE
Tgxz 6:1- ) KOHTPOJIbHBIX
Tema 7.1 pator o
Tema 8.1 paszenam AUCLUIUIUHBI
OK 07. CopzelicTBOBaTh COXpaHEHUIO OKpPYKatollleid Tema 1.7 ;,?EEJI;SI;}?X;;T;?:}]:;;O
cpefibl, pecypcocbepekeHuto, IPUMEHSITb 3HaHUS 00 Tema 5.1 B ————
M3MeHeHUH K/TMMaTa, TIPUHLIUITEI OepesKTMBOro Tema 8.1 HTa p 6 .
TIPOM3BO/ICTBA, 3(PPEeKTUBHO /1eliCTBOBAThH B 3324 (€ yuerom YAYIHEH
ype3BblUaliHbIX CUTYaLUsIX MpOGeCcroRanbHOM
K15 Tema 1.1-8.1 ACATE/bHOCTH)
Ocy11eCcTB/IATh SKCIUTyaTalyi0 CYJ0BbIX TEXHUYEeCKUX E;;ﬁ;}?;::jl{?ﬁﬂa}mn
Cpe/iCTB B COOTBETCTBUM C yCTaHOBJIEHHbIMU aTTeCTAIH
TpaBUIaMU U TPOLIeZlypaMu, 00eCcrieurBaroIuMU
0€e30MacHOCTb Orepalyii ¥ OTCYTCTBUE 3aTrPSI3HEHMUS
OKpY>Katolllei cpejibl.
[IK 3.5 Tema 1.1-8.1

OpraHu30BbIBaTh U 00ecrieunBaTh JeNCTBUS
MOAUMHEHHbIX UJIeHOB KHUIIaXKa 10 MpeAyTpeXKJeHUI0
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| ¥ IpeJOTBpALLIEHHIO 3arpsi3HEHHST BOAHOM Cpe/ibl.
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