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00pa3oBaHus TEXHOJIOTUUCCKUMA
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AHHOTaLUs

paboueit mporpaMMbl JUCITUTUIMHBI 00111€00pa30BaTEILHOTO UKIIA (C yYETOM
npodeccruoHanbsHON HAPABJICHHOCTH 00pa3oBaTenbHOM nmporpammMel CITO)

Haumenosanue [100

O6pa3oBarenbHas mporpaMmma
CIIO

HawnmenoBanune
o011eo0pa3oBaTenbHOM
JUACIIUILTHHBI

W3ydeHnne qUCIUITITUHBI
UHTCTPUPYETCS

¢ uzyuenuem OILJI, IIM

Pazpabotunk
Kpatkoe onucanue npukiIagHOTo
MOTYJIS

CrtpykTypa paboueii mporpamMmbl
COOTBETCTBYET MAKETy,
YTBEPKIACHHOMY JIOKAJIbHBIM
aKTOM OpTaHU3aIUH

PaGouast mporpamMmma paccMoTpeHa
U YTBEPIKJIEHA HA 3aCE/laHuU
METOAUYECKOI0 00bEeJUHEHUS
MPENOAABATENEH [IUKIOBBIX
METOINYECKUX KOMUCCHUHI

O6bvem (%) conepkaHus B BUAC
MPUKIAJHBIX MOYJIEH 1O
JHUCIUATLINHE

% MPaKTUKO-OPUEHTUPOBAHHBIX
3aHSITUN 0 TUCHHILINHE

T'ocyoapcmeennoe asmonomHnoe npogeccuonanvroe
obpazosamenvHoe yupexcoenue « Enadoyacckutl
NOAUMEXHUYECKULL KOLTeOMHCH

IIpocpamma nod02omosKu cneyuanucmos cpeore2o 36eHa no
cneyuanvnocmu 23.02.07 Texnuueckoe obcnyscueanue u
pemonm dguzameneti, CUCeEM U a2pe2amos agmomoouell

OV1.07 Xumus

OI1.02 Dnexmpomexuuxa u 21ekmponuxa (3-4 cemecmp),
OI1.04 Mamepuanoseoenue (3-4 cemecmp)

Tonosanosa Onvea Huxonaesna

Obwuii 06vem yuebHOU Hazcpy3KU NO peanu3ayuu
npogheccuoHaAIbHO-0PUEHMUPOBAHHO20 COOEPIHCAHUSL
(npuxnaownol Moodyv) cocmasnsiem 54 uaca.

Cnocob exnrouenus 6 paboyyo npocpammy
npogheccuoHaAIbHO-0PUEHMUPOBAHHO20 COOEPIHCAHUS —
KOHYEHMPUPOBAHHDILL.

Memooduxa npenodasanusi npogheccuoHarbHO-
OPUEHMUPOBAHHO20 COOEPAHCAHUSL U Peanu3ayus
KOMNEMeHMHO20 N0O0X00a 8 U3NIOHCEHUU U 80CHPUAMUU
Mamepuana npedycCmMampusaenm Ucnoib308aHue Cieoyiouux
8UO08 YUEOHBIX 3aHAMUL: NPAKMuyecKue u 1abopamopbvie
pabomol, 1eKyust, ypoK ¢ UCNOIb308AHUEM MYTbMUMEOULIHBIX
MeXHONI02Ul, CeMUHAp, YpoK-uepa, beceoa, ypox
Meopemuieckux u npaKmui4ecKux camoCmosmeibHblx
pabom ucciedo8amenbCko20 mund, KOHgepenyus,
OUCKYCCUSL.

Tonosicenue o nopsoke pazpabomxu u ymeepicoeHus
pabouux npoepamm 0oweoopaz08amenbHbIX OUCYUNIUH C
yuemom npogheccuoHaIbHOl HanpasieHHOCMU NPOSPAMM 8
cocmaee cpedHe20 npopeccUuoHaIbHO20 0OPA306aHUs,
peanuzyemvix Ha Oasze 0CHOBHO20 0bWe20 00PA308aHUs 6
T'ATIOY «Enabysicckuti nonumexHudeckutl Koaneoxicy,
31.08.2023..

Luknosas memoouueckas Komuccusi 00ueoopazo06amenbHbIxX
oucyunaun, npomoxoa Ne7, 16.02.2024e.
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40%



[IpodeccronansHas 100%
HAIpaBJICHHOCTD
WH/IMBUAYAJIbHBIX IIPOEKTOB



PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

- denepanabHOr0 TrOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
npodeccruonanbHoro obpaszoBanusi no crneruanbHoctu 23.02.07 TexHuveckoe
oOCITy’)KMBaHHE W PEMOHT J[BHraTeleld, CHCTEM M arperatoB aBTOMOOWIICH
YTBEPXKJACHHOTO TpUKa3oM MuHucTepcTBa 00pa3oBaHusi W Hayku Poccuiickoit
@eneparmn 12.2016 N 1568 (pen. ot 01.09.2022) (3apeructpupoBan
MunuctepcTBoM toctuiuu Poccuiickoit @enepanuu 26.12.2016 N 44946);

- mpuka3a MunuctepcTBa npocernieHus: Poccuiickoit denepanuu ot 01 ceHTI0ps
2022 1. Ne 796 «O BHeceHuM H3MEHEHUU B (elnepajbHbIe TOCYIapCTBEHHBIE
oOpa3oBarebHbIe CTAHIAPThI CPEAHETO MPO(HECCHOHATEHOTO 00Pa30BaAHUS;

- npuka3a MuHuctepcTBa npocselienust Poccuiickoit @enepanuu ot 12 aBrycra
2022 r. Ne 732 «O BHeceHMM HW3MEHEHHMU B (penepanbHBId TOCYJapPCTBEHHBIM
oOpa3oBaTeNbHbIN CTaHAAPT CpPEIHEro o0IIero oOpa3oBaHMs, YTBEPKICHHBIH
npuka3oM MunHuctepcTBa oOpa3zoBanusa U Hayku Poccuiickoii @eneparuu ot 17
Mast 2012 . Ne 413»;

- IIpukaz MunncrepcerBa npocsemenuss Poccuiickon @enepanun ot 24.08.2022
No 762 "OO6 yrBepxaenuu Ilopsnka opraHuzallid #  OCYIIECTBIICHUS
00pa30BaTeNbHON JAEATENBHOCTH MO 00pa30BaTEIbHBIM MPOrpaMMaM CpPEIHEro
npodeCcCUOHAILHOTO 00pa3oBaHus";

—IIpuka3 MunucrepcrBa npocsemenuss Poccniickonn @eaepanuu ot 14.07.2023
No 534 "O6 yrBepxknenuu Ilepeunss mnpodeccuit paboumx, HTOTKHOCTEH
CITyaIliX, IO KOTOPBIM OCYILECTBIIAETCS MpodeccuoHanbHoe 00yyeHue";

- «IIpumepHoit pabGouedt mporpamMmbl  0O0IIC0Opa3oBaTEILHON  yUCOHOM
TUCIUIUTMHBL ~ «XUMHs» 11 NpodecCHOHANBHBIX  00pa30BaTEIbHBIX
opranuzanuii, pexoMeHaoBanHo @®I'bBOY AIIO «MHCTUTYT pa3BUTHS
npodeccruonanbHoro oopazoBanus» (mpotokona Nel3 ot 29 centsaops 2022 r.);

- nokanbHOro akrta ot 31.08.2023r. «O mopsake pa3padOTKH U yTBEPKICHHS
pabounx  mporpaMM  00meoOpa3oBaTENbHBIX  TUCHUIUIMH C  YYETOM
npoecCHOHANBPHOM  HANpPaBIEHHOCTH MpPOTrpaMM B COCTaBE€  CPEIHEro
npoecCHOHANBFHOTO 00pa30BaHus, PeaTu3yeMblX Ha 0a3e OCHOBHOTO OOIIETo
obpazoBanus B 'AIIOY «Enabykckuit MOMUTEXHUYECKUM KOJIICIKY;

- PaGouell mporpamMmbl BOCIIMTAHMS, YTBEPKICHHOM HAa MEIaroruyeckoM COBETE
Ne4 ot «19» despais 2024r.

Pazpaborana mnpenogasarens: ['onoBanoBa O.H./
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1. HIACHIOPT TPOI'PAMMBI YYEBHOM JUCHUIIJINHBI
OV .07 Xumusn

1.1. O6s1acTh NPUMEHEHUSI TPOTPAMMBI:

[Iporpamma  y4eOHOM  JUCUMIUIMHBI  SIBJISIETCS  YacTblO  OCHOBHOM
npodeccuoHabHOM 00pa3oBaTenbHON mporpaMmbl B cooTBeTcTBUM ¢ PI'OC 1o
cnenuanbHocTsM CIIO, BXoA41IMM B COCTaB YKPYIHEHHOM IpyNIibl ClIENUaIbHOCTEH
13.00.00 DaexTpo- U TemaodHepreTuka: 23.02.07 Texuuueckoe 00CIyKHUBaHUE U
PEMOHT JIBUraTeseil, CHCTEM U arperaroB aBTOMOOUIIEH.

[Ipodunb noayyaemoro nmpodeccuoHanTbHOro 00pa30BaHMs TEXHOJIOTHYECKM.

1.2. Mecro y4eOHOH JUCUMIVIMHBI B  CTPYKTYpe  OCHOBHOW
npodeccnoHaIbLHOH 00pa30BaTEeJILHOM MNPOrpamMMbl: JUCHUIIMHA BXOJIWUT B
0011e00pa30BaTEeIbHBIA ITHKII.

CopnepxaHue AMCHMUIUIMHBL HMMEET MEXKIIPEIMETHBIE CBSI3H C AUCLUIUIMHAMU
obmenpodeccuonanpHoro nmkiaa —  OIL.04  Marepuanosenenune, OII1.02
DNEeKTPOTEXHUKA U SJIEKTPOHUKA.

1.3. Heau u 3aga4u y4eOHON IMCUMINVIMHBI — TPeOOBAHMS K pe3y/bTaTam
OCBOCHMSI TUCHUILIHHBI:

@opMHUpOBaHUE y CTYIEHTOB NPEJICTABICHUA O XUMHUYECKOH COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOU! KapTUHBI MUPA KAK OCHOBBI IPUHATHUS PEIICHUIN B )KM3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO OBEACHUS B IPUPOIHON cpee.

3ajgaun TUCHUIUIUHBI:

1) chopmupoBarh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX
IPOLIECCOB U SIBIICHUI B OKPY>KaloLEW Cpese, UEJOCTHON HaydYHON KapTHUHBI MUpA,
B3aMMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHs COCTaBJIATH (OPMYJIbI HEOPraHMYECKHX M OPraHHMYECKHUX
BEUIECTB, YPAaBHEHMs]  XUMHUYECKUX  peakuuid, OOBSICHATH HUX  CMBICIH,
MHTEPIPETUPOBATH PE3YJIbTATHl XHMHUUYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TMPOBEACHUA  MPOCTEHIIMX  XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HUCCIENIOBAaHUW C COONIOAEHHMEM MpaBW  0OE30IacHOro
oOpallleHus C BeIIeCTBaMU U JIaOOpaTOPHBIM 000y 10BaHUEM;

4) pa3BUTh YMEHHMs HCIIOJIb30BaTh MHPOPMALMIO XUMHUYECKOTO Xapakrepa u3
pa3IUYHBIX UCTOYHUKOB;

5) chopmMupoBaTh YMEHUS MPOTHO3UPOBATH MOCIIECTBUS CBOEH E€ATETbHOCTH U
XUMHUYECKUX MPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) copmMupoBaTh NOHMMAHUE 3HAYUMOCTH JAOCTHKEHUN XUMUYECKON HAYyKU U
TEXHOJIOTHUM JJIs1 pa3BUTHUS COIMATBHOM U MTPOU3BOACTBEHHOU cdep.

1.4. Ilananupyemble pe3yjbTaTbhl OCBOCHHSI 001Ie00pa3oBaTeJbHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



Koa n
HauMeHOBaHHUe
(popmupyemsbIx
KOMIIEeTeHIIU

[lnanupyembie pe3yabTaThl 0CBOEHHS THCIHUILINHBI

JIMYHOCTHBIE U MeETanpeaMeTHbIC

IIpeamerHsbie

OK 01. Beibupats
CIIOCOOBI perieHus
3ama4y
npodecCHoHATBHON
JeSITeIbHOCTH
MPUMECHHUTEITHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacT TPpy10BOr0 BOCIUTAHUSA:
- TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa,

TPYI0TIO0HE;

- TOTOBHOCTD K AKTUBHOM JCSATETbHOCTH
TEXHOJIOTHYECKOM W  COLMAIBbHOM  HampaBIIEHHOCTH,
CIIOCOOHOCTh WHUIUUPOBATh, IJIAHUPOBATh u

CaMOCTOSITENILHO BBITIOJIHATH TaKyIO AESITEITbHOCTD;
- WHTEpeC K pas3nu4yHbiM cdepaMm npodheccuoHaATHLHON
JESITEIbHOCTH,

Osuanenue YHHMBepPCAJbLHbIMH
MO3HABATEJIbHbIMHU AeHCTBUSIMMU:

a) 0a3oBbIe JJOTHYECKHE TeHCTBUS:

- CaMOCTOSITENIbHO (POPMYITUPOBATh M AKTyaIU3HUPOBATH
po0JsieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yueOHBIMU

- yCTaHaBIMBATh  CYIICCTBCHHBIH  TMPU3HAK  HJIU
OCHOBaHWS IS  CpaBHEHHS, KiIacCHQUKAMH U
0000111eHN;

- ONPENEeNsATh NN JeATEeIbHOCTH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUH UX TOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTUBOpEUYUs] B
paccMaTpUBaEeMbIX SBJICHUSX;

- BHOCHUTh KOPPEKTHBBI B [EATEIHLHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJbTATOB ILICJISIM, OLICHUBATh PHUCKHU
IMOCJICICTBUHN NCATCILHOCTH;

- pa3BHBaTh KpEaTUBHOE MBIIUICHHE IIPU PEHICHUU
JKU3HEHHBIX TTPOOIeM

0) 0a30BbBIe HCCIEI0BATEIbLCKHE AeiiCTBHS:

- BJAJETh HaBbIKAMHU YYEOHO-HMCCIEAOBATEIBCKON U
MPOEKTHOM  JCATEIbHOCTH, HaBBIKAMHU  Pa3peIICHUS
po0Jem;

- BJIAJIETh CUCTEMOM XUMHUYECKHUX 3HAHUU, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONIME MOHATUS (XMMHUYECKUH DSJIEMEHT, aToM,
ANIEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-3JeKTpOHHBIE OpOHUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTB,
JEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas
CBSI3b, MOJIb, MOJISIPDHAsI Macca, MOJSIPHBIH OOBEM, YTIJIEPOIHBIHI
CKeJeT, (yHKUMOHANbHAs IPYIIa, paAuKall, U30MepHUs, H30MEpBI,
TOMOJIOTHYECKUH psill, TOMOJIOTH, YTJIEBOAOPOMBI, KUCIOPOA- U
a30TCo/epKalllie  COCIMHEHMs, OWOJIOTUYECKH  aKTHBHBIC
BemiecTBa (YIJIEBOABI, JKHUPBI, O€NKW), MOHOMEp, MOJIHMED,
CTPYKTYpPHOE€  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COCIHMHEHUS,
KPUCTAJUIMUECKAsl  pelIeTKa, THUMbl XUMHUYECKUX peaKIuil
(OKHCIUTENBHO-BOCCTAHOBUTENbHbIE, 3K30-M 3HAOTEPMHUYECKUE,
peakuMd  HOHHOro  oOMeHa),  pacTBOp,  AJIEKTPOJIUTHL,
HERJIEKTPOJIUTBI, IJEKTPOIUTHYECKAS TUCCOLMALINS, OKACIUTEID,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOW PEAKLNU, XUMHUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHSI XMMUYECKOT'O CTPOEHUS
OPraHUYeCKUX BEILICCTB AM. byrneposa, TEOpHUs
3JIEKTPOJIUTUYECKON AUCCOLMALIMM, Nepruoandeckuii 3akoH J[.U1.
MenpeneeBa, 3aKOH COXpPAaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI S3BIK XUMHUH, (DAKTOIOTHYECKHE CBEICHUS O
CBOWCTBAaX, COCTaBE, MOJyYEHUH W O€30ITaCHOM HCIIOJIb30BAaHUH
BOXHEUIINX HEOPraHMYECKUX U OPraHWYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JEATEIbHOCTH YEJI0BEKA;

- YMETb BBIABIATH XapaKTEpHblE NPHU3HAKM M B3aUMOCBA3b
U3YYEHHBIX MOHSITHM, NPUMEHSATh COOTBETCTBYIOIIME IOHSITHS
IpU ONHMCAHMM CTPOCHUS M CBOHCTB HEOPraHWYECKUX U
OpraHMYECKHUX BELIECTB M UX MPEBpPALICHUM; BBIABIATH
B3aMMOCBA3b  XUMUYECKUX  3HAHMUW C  TOHATUSAMU U
IPEJICTAaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;




- BBIABJAATH  NPUYMHHO-CICJCTBCHHBIE  CBA3M U
AKTYyAJIM3UpOBATh 3aAda4dy, BbIIABUI'aTb THIIOTE3Y €€
pElIeHNs], HAaXOOUThb apryMEHTbl [UIsl JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a7aBaTh IIApaMETPbl U KPUTECPUHU
peleHus;

- AHAJIM3UPOBATL MOJYYCHHBIC B XOJAC PCHICHUA 3adaqu
pe3yJIbTaThl, KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD,
MMPOTrHO3UPOBATh UBMCHCHHUC B HOBBIX YCIIOBHAX,

- yYMETb NEPEHOCUTHh 3HAaHWs B II03HABATEIBHYI0 U
MPAKTUYCCKYIO o0acTu KHU3HECACATCIIbHOCTH,

- YMETb MHTEIPUPOBATh 3HAHMS U3 Pa3HBIX IIPEIMETHBIX
oOJacTeii;

- BBIIBUIaThb HOBBIE HJEH, IpeljiaraTb OPUTHHAJIbHbBIE
IMOAXO/IBI ¥ PEILICHMUS,

- CIOCOOHOCTB MX MCIIOJIb30BAaHMs B TO3HABATEIBHOMN U
COLIMAJIBHON ITPAKTHKE

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHUHN
MEKIYHapOAHOTO COK03a TEOPETHUYECKON U MPUKIATHON XUMHUH U
TPUBHAJbHbIE  Ha3BaHWs  Ba)XKHEHIIMX  BEIIECTB  (3THUIIEH,
alleTWIICH, TTIMIEepuH, GeHou, GopManbaeru, YKCycHas KHCIIOTa,
[JIALMH, YTapHBIA Ta3, YIJIEKUCHBIA Tra3, aMMMaK, TralleHas
U3BECTb, HEralieHass W3BECTb, NUThEBas CoOJa MU JPYTux),
COCTaBNIATh  (OpPMYJbl HEOPraHMYECKUX U  OPraHUYecKuX
BEUIECTB, YPaBHEHHUS XHMHUYECKUX PpEaKLUHUH, OOBACHATH HUX
CMBICII; IOATBEPXKJATh XapaKTEpHblE XMMHYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMM M 3aIUCAIMHU
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

- yMeTh  YCTAaHABIMBATh  NPHUHAIICKHOCTb  H3YUYEHHBIX
HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB K OINPEIECICHHBIM
KJIacCaM M IpYyIIIaM COEIUHEHUM, XapaKTepHU30BaTh UX COCTaB U
BaXHEHIINE CBOMCTBA; ONPEAEIATh BHIbl XUMHUYECKUX CBS3EH
(KoBasleHTHAsi, HMOHHAs, METaJUIMYECKas, BOJOPOJAHAs), THUIIbI
KPUCTANIMYECKUX  PEIIETOK  BEIIEeCTB;  KiIacCU(UIUpPOBaTh
XUMHUYECKHE PEAKIINH;

- chopMupoBaTh MPEACTABICHUS: O XUMHUYECKONW COCTaBIIAIOLICH
€CTECTBEHHOHAy4YHOW KAapTHHBI MUpPA, POJIA XMMHUHU B IO3HAHUH
SBJICHUHA NPUPOAbI, B (POPMUPOBAHUHM MBILIUICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIMOHAIBbHOW IPaMOTHOCTH, HEOOXOAUMOM st
pelIeHHs MPaKTUYECKUX 3a/1a4 U HKOJOTMYECKH 0OOCHOBAHHOTO
OTHOILEHUS K CBOEMY 3/10POBBIO U IIPUPOJHOM Cpelie;

- YMeThb NPOBOJUTH pacueThl [0 XUMHUYECKUM (opMmyiaM H
YPAaBHEHUSM  XMMHYECKHMX PEaKIMid C  HCIOJIb30BAHHEM
¢u3MUecKUX  BEJIMYMH, XapaKTepU3YyIOIMX  BeELIecTBa ¢
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBMS) Tra30B, KOJMYECTBA  BEIECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XHMHUYECKUE 3HAHUS s NPUHATHS pELICHUH B
KOHKPETHBIX >KM3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BELIECTBAMU
U UX IPUMEHEHHUEM




OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpeJICTBa IIOUCKa,
aHamu3a u
WHTEPIpETANN
uH(popManuu U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a7a4
npogeccuoHaIbHON
NESTENIbHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

- c(hopMUPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUSA
HayKd M OOIIECTBEHHON NpPaKTUKH, OCHOBAHHOIO Ha
JUaJiore KyJlbTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
M€eCTa B IIOIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM M  UYUTATENbCKON
KyJbTYpbl KaK CpEICTBAa B3aWUMOJCUCTBHUS  MEKIY
JIOJBMU U TTO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTH HAYYHOH  JI€ATEIHbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO u
HCCICAOBATCIILCKYIO ACATCIIBHOCT MHAWBHUAYAJIbHO W B
rpymnre;

OBaanenue YHUBEPCAJbHBIMU
MO3HABATEJIbHbIMHU 1eHCTBUSIMMU:

B) padoTa ¢ nHpopmManmeii:

- BJaJeTh HaBBIKAMHM TIOJMY4YeHHUS UWHGOpPMALUU U3
NCTOYHHNKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYIIECTBIIATh TOUCK, aHajN3, CUCTEeMAaTH3alUi0 U
MHTEPIPETANnio HH(POPMAIIMK PA3IUIHBIX BUJOB U (hopm
MPEICTaBJICHHUS,

- CcO3JaBaTh TEKCTHI B PA3IUYHBIX (hopMaTax ¢ ydeToM
Ha3Ha4YeHWs: WHPOPMAIMM U  I1EINEeBOHM  ayJAUTOpPHUH,
BBIOMpass ONTUMAIbHYIO (opMy TMpencTaBieHHUS U
BU3YaJIH3aliy;

- OLICHUBATH AOCTOBCPHOCTD, JICTUTUMHOCTbD
uH(pOpMallii, €e COOTBETCTBHE MPABOBBIM M MOPATBHO-
9TUYCCKHNM HOpMaMm;,

- HUCHOJb30BaTh  CPENCTBA HHMDOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3AIlMOHHBIX
3aJjad ¢ COONIOJICHHEM TpeOOBaHHWA APrOHOMHUKH,
TEXHUKU 0€30MacHOCTH, THUTHEHBI, pecypcocOepexeHHs,

yueOHBIMHU

- YMETh TUIAHUPOBATH U BBIMOJIHATH XUMUYECKHI SKCTIEPUMEHT
(mpeBpaiieHusi OpPraHMYECKUX BEIIECTB TMPU  HArpeBaHHH,
MOJlyuYeHUE STUJICHa M WU3YyYEeHHE €ro CBOICTB, KauyeCTBEHHbBIE
peakIMu Ha aJbJIeTuibl, Kpaxmal, YKCYCHYIO KHCIOTY;
neHatypanuss O€lIKOB TIpU HarpeBaHWU, I[BETHBIE pEaKLUU
OCJIKOB; TMPOBOAUTH PEAKIMH HOHHOTO OOMEHa, OMNpPENesTh
Cpelly BOIHBIX PACTBOPOB, KQU€CTBEHHBIE PEaKIMU Ha Cynbdart-,
KapOoOHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHHS;, pEIIaTh
SKCHEpUMEHTAIbHBIE  3afaud 1o Temam  "Mertamisl" u
"Hemerannpl") B COOTBETCTBMM C INPaBUJIAMU  TEXHUKH
0e30MacHOCTH MpHU OOpaIlleHUHU C BEIIECTBAMU U JaOOPaTOPHBIM
000pyIOBaHHWEM; TMPEICTABIATH  PE3yJbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (hopMe 3amUCH ypaBHEHUN COOTBETCTBYIOIIMX

peakimii u  (QOPMYIHpPOBAaTH BBIBOJBI Ha OCHOBE OTHX
pE3ybTaToB;
- YyMeThb  AaHaJM3UPOBATh  XUMHUYECKYI0  HH(OpMAIHIO,

NOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEICTB MAacCOBOM
uHpOpManuu, ceTh HTEpHET U ApyTHe);

- BJIaJICTh OCHOBHBIMH METOAAMHU HAy4YHOI'O IIO3HAHUS BEUICCTB U
XUMHWYECKHX SIBIICHUH (HaOMroneHne, n3MepeHne, SKCIIePHUMEHT,

MOJIEIUPOBaHKE);

- YMEeThb TPOBOJHUTH pacueThl IO XUMHUYECKUM (opMyiaMm H
YPaBHEHUSM  XMMHYECKUX PEaKUMi C  HCIOIb30BAHUEM
¢u3NYeCKUX  BEJIMYMH, XapaKTEpU3YIOUIMX  BEIIECTBA  C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00BbeMa (HOpMalbHbIE
yCIOBHs) Tra3oB, KOJIMYECTBA  BEILECTBA;  HUCIOJIb30BaTh

CUCTCMHBIC XHUMHUYCCKUC 3HAHHUA I TIPHUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX KM3HCHHBLIX CHUTyallMAX, CBA3AHHBIX C BCIICCTBAMH
" UX IPUMCHCHUCM




NPaBOBBIX M STHYECKHX HOPM, HOPM HH(OpMaMOHHON
0e30IacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopManuu, HHHOPMAITMOHHOK 0€30IacHOCTH
JUYHOCTH;

OK 04.

D¢ dexTnBHO
B3alMOJCHCTBOBATh
1 paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BHUTHIO, CAMOCTOSITEIbBHOCTH M
CaMOOTPEIETICHUIO;

-OBJIa/ICHHE  HaBbIKAMU  y4eOHO-HCCIIEI0BATENbCKOMH,
MIPOEKTHOMN M COLUATIbHOMN ESITENIbHOCTH;

OBiaseHue YHMBEPCAJbLHBIMH KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

0) coBMeCTHas1 1esITeJIbHOCTD!

- IOHUMAaTh U HCMOJIB30BaTh MPEUMYIIECTBA KOMaHIHOMN
Y MHMBUIyaJIbHOM paboThI;

- TNpUHUMATh 1M  COBMECTHOM  JI€ATEIbHOCTH,
OpraHW30BBIBATh U KOOPJAWHUPOBATH NEUCTBHUS IO €€
JOCTH>KEHHIO: COCTABIISATH IJIaH JIEUCTBUI, pacnpenemnsiTh
poiu ¢ y4eTOM MHEHHH Y4YaCTHHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPAWHUPOBATH M BBIMOJHATH PAa0OTy B YCIOBHSX
pEalbHOTO,  BUPTYIBHOTO W KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE NOBEACHUE
B Pa3IMYHBIX CHUTYallUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBianeHue  yHMBepPCAJbLHBIMH
JeHCTBUSIMU:

') NPUHATHE ce0s ¥ APYTUX JIOaeii:
- MIPUHUMATh MOTHBBI U apTryMEHTHI APYTHUX JIIOAEH MpHU
aHaJN3€ PE3yIbTaTOB JIEATEILHOCTH;

- NpU3HABaTh CBOE MPAaBO U IMPABO JPYrUX JIIOAEH Ha
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU

peryJisiTHBHLIMH

- YyMETh IUIAHUPOBATh U BBINOJHATh XUMHUYECKUH SKCHEPUMEHT
(mpeBpamieHuss OpraHUYECKHX BEUIECTB IPH  HAarpeBaHUH,
NOJy4YeHHEe STHICHA M HM3YyYCHHME €ro CBOMCTB, KaueCTBEHHBIC
peaknuMM Ha ampAETHIbl, Kpaxmal, YKCYCHYIO KHUCIIOTY;
JneHaTtypauust O€lIKOB NpU HarpeBaHWM, IBETHBIE peakUuu
0€NKOB; TPOBOJUTH pEaKIUH HOHHOrO OOMEHa, ONpeAesaTh
Cpely BOTHBIX PacTBOPOB, KAYECTBEHHBIC PEAaKLUHU Ha Cyib]art-,
KapOOHaT- M XJOPHUJ-aHUOHBI, Ha KAaTHOH aMMOHUs; pelaTh
SKCIEpUMEHTAIbHBIE 3afaun 1o Temam "Mertamisl" u
"Hemertannel") B COOTBETCTBHM C TpaBUIAMU  TEXHUKH
0€30MacHOCTH MpHU OOpallleHu! C BEIIECTBAMU U JaO0OPaTOPHBIM
0o0OpyIOBaHHEM; MPEACTABIATh  PE3YJbTaThl  XHMHUYECKOTO
SKCIEpUMEHTa B (JOpPME 3aIMCH ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii U (QOpMyJIHMpOBaTH BBIBOABI HA OCHOBE ATHUX
pe3yNbTaToB
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APYyroro 4€JIOBCKaA,

OK 07. B o6s1acTH 3K0/10rM4ecKOro0 BOCIIUTAHUS: - chopMuUpOBaTh MPEACTABICHHS: O XUMHUYECKOW COCTABIISIONICH
CopeiicTBOBaThH - cOpMHUPOBAHHOCTb  SKOJOTHMYECKOW  KYJIbTYpBI, | E€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMHHU B MO3HAHHUH
COXPAHEHUIO MOHUMAaHNE BIIUSTHUS COITMATbHO-9KOHOMUYECKUX | SIBJICHUN MPUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI
OKpYyKaromieu MPOLIECCOB HAa COCTOSHUE TMPUPOJHOW W COLMATBHON | JUUYHOCTH, e¢ (YyHKIIMOHATHLHONW IPaMOTHOCTH, HEOOXOAUMOM st
Cpelibl, Cpenbl, OCO3HaHue r7100aTBHOTO XapakTepa | peleHUs] MPaKTUUYECKUX 3a/1ad U KOJIOTMYEeCKH 00OCHOBAHHOTO
pecypcocOepekeHr | SKOJIOTUYECKUX MPOoOIeM; OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpeje;
10, IPUMEHSITh - IUIAHMpPOBaHME U  OCYIIECTBJICHHWE JEUCTBUH B | - YMETh COOJIOJAaTh MpaBHUiia IKOJIOTMYECKU L€1eco00pa3HOro
3HaHUS 00 OKpyXalollei cpere Ha OCHOBE 3HaHUs Iielied | TOBeACHUS B OBITY U TPYOOBOW JEATEIBHOCTH B  IENAX
W3MEHEHUU YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA; COXpAHEHHS CBOETO 370POBbSI U OKpY’KaloLeHd MPUPOAHON
KJIMMaTa, IPUHIUIbBI | aKTUBHOE HEMPUSATHE JACWCTBUN, MPHUHOCAIINX BpeJ | Cpelbl; YYHUTHIBATH OMACHOCTh BO3ACWUCTBUA Ha  JKUBBIC
OepexIINBOro OKpYyXarollen cpene; OpraHM3MBbl  ONpPEIENICHHBIX  BEIIECTB, IIOHMMAas  CMBICI
MIPOU3BO/ICTBA, - yMEHHE IPOTHO3UPOBATH HEONMAronpHsITHBIE | TOKA3aTeNs MPEeAeTbHOM JOMYyCTUMON KOHIICHTPAIIUU
3pPEKTHBHO 9KOJIOTHYECKHE MOCJIEZICTBUS IpePUHUMAEMbIX
elcTBOBAThH B JIEVCTBUH, PEIOTBPAILATh UX;
Ype3BhIYAITHBIX - pacuMpeHue OMbITa JAEATEIbHOCTU HKOJIOIMYECKON
CUTYaIUAX HATPaBIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HUCCIIE10BATENbCKOM,

MIPOEKTHOM U COIMANILHON e TENbHOCTH;
[IK He npenycmorpeno
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OcBoenue conepxanus yueOoHou mucnumuimabl OY]J[.07 Xumus oOecrieunBaeT
JOCTHKEHHUE CIEAYIOINX JUYHOCTHBIX Pe3y/IbTATOB BOCIIMTAHUS:

JIP 10 - 3aboTamuiicss o0 3alKUTe OKPYXKAIOUIEH cpebl, COOCTBEHHOW M Uy KO
0e301macHOCTH, B TOM YHCIIE IIU(PPOBOIi.

JIP 13 - T'oTOBBII COOTBETCTBOBATH OXHUAAHUSAM pabOTOJATENEH: aKTUBHBIH,
MPOEKTHO-MBICISIINKN, 3P(HEKTUBHO B3aUMOACHCTBYIOIIMI W COTPYIHUYAIOLIUNA C
KOJUIEKTUBOM, OCO3HAHHO BBINOJHSIOWMNA  NpodeccuoHadbHble  TpeOOBaHMS,
OTBETCTBEHHBIN, IIYHKTYyaJbHbIN, TUCLUIITIMHUPOBAHHBIN, TPYIOJIFOOUBBIHA,
KPUTHUYECKU MBICISALINI, JEMOHCTPUPYIOLINI MPO(PEeCCUOHAIBHYIO KU3HECTOUKOCTD.

JUis Jydniero ycBOeHUsi yd4eOHOro marepuana ero HM3J0XKEHHE HEOoO0XOAMMO
OPOBOJUTE C INPUMEHEHMEM TEXHUYECKUX CpEeACTB  OOydeHHus, BHJEO-,
ayInOMaTepHaJIOB, COBPEMEHHBIX ITPOrPAMM KOMIIBIOTEPHOTO IPOEKTUPOBAHHSI.

B paboueil nporpamMmme AMCHUILIIMHBI IUTAHUPYETCS UHIUBUIYaIbHOE MPOEKTHOE
3aJJaHue 00YyYaloUINXCs ¢ YKa3aHUEM TEMATUKH.

Kypc obecrnieueH MeTOIMYECKUMH MOCOOMSIMH M YKa3aHHUSIMH K BBITOJHEHHUIO
MPaKTUYECKHUX PaldoT.

1.5. KosimuecTBO 4aCOB Ha OCBOCHHE IPOrpaMMbl Y4eOHO AUCHUIIIUHBI:

00beM 00pa3oBaTeIbHON HArPYy3KU — 72 4aca, B TOM YHUCIIE:

y4eOHOM Harpy3Ku BO B3aMMO/ICHCTBUU C TIpenoaaBareneM — 70 4acos;

CaMOCTOATENbHON padOThl 00YYaIOLIErocs — He MPexyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCUMILVIMHBI U BHABI y4eOHOH PadoThI

Bup y4eOHoii paboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHUTIIHHBI 72
OcHoOBHOe coep:kaHue 42
BT. U..

TEOPETHYECKOE 00yUeHUE 10
MPAKTUYECKUE 3aHATUS 32
B T.4Y. KOHTPOJIbHBIE PaOOTHI 6
nabopaTOpHbIC 3aHATHUS 0
IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE COAEPKaHUE (COaepKaAHHNE 28
NMPUKJIATHOTO MOJYJIsA)

TEOPETHYECKOE 00yUeHUE 10
MPAKTUYECKUE 3aHATUS 18
nabopaTopHbIE 3aHATHUS 0
NuauBuayanbHbIA NPOEKT

IIpomeskyTouHasi aTTecTanus B popme TudGepeHIIMPOBAHHOTO 3a4eTa )

BO 2 CEMECTpe
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2.2. TemaTn4eckuii JIaH U coaep:kanne yueOHou Aucuumimabl OY/1.07 Xumus

HauMeHnoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro marepuasa (0CHOBHOe M MpodeccuoHaIbHO-
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS,
NPUKJIATHOH MOAYJIb

O0BeM yacoB

YpoBensb
OCBOEHHUSI

dopmupyemMble
oo1ue n
npogeccHoHaNbH
ble KOMIIETeHIIMH

Pa3gea 1. OcHoBBI

CTPOCHHUA BE€IIECTBA

Tema 1.1.

OcHoBHOE coaepKaHue

CrpoeHne aToMOB

TeopeTnueckoe o0yueHue

XUMHUYCCKUX
9JIEMEHTOB U
pupoa
XHUMHYISCKOM
CBs3HU

CoBpemeHHast MoJienb CTpoeHHsI aToMa. CHMBOJIMYECKHM SI3bIK XUMHH.
XUMUUECKUH  3JEMEHT.  DJEKTpPOHHas  KOHQUrypanus  aToMma.
Knaccupukamuss XUMHYECKHX DJIEMEHTOB (s-, p-, d-d7IeMeHTHI).
BanenTtHble  2yeKTpoHBI.  BaneHTHOCTb.  DNeKTpOHHas  IpUpona
XUMHUUYECKOH CBA3H. DNEKTPOOTPULIATENbHOCTh. Buibl XuMHUueckoil cBs3u
(KoBaJIeHTHasi, MOHHasl, MeTaJIMYecKasi, BOJOPOJHAs) U CHOCOOBl ee
00pa3zoBaHwsl.

— | NN

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

B3anMocBs3p 1 B3aMMOOOYCJIOBJICHHOCTh CTPOSHHUS aTOMa, BEIIeCTBa,
TUMOB XUMHYECKOM CBS3UM CBOWMCTB BelECTB (DIEKTPONPOBOAHOCTH M
CTPOEHHE aTOMa, NPOBOJHUKH, TMOJYINPOBOAHUKH, JAUAJIEKTPUKH,
MarHUTHBIC MaTepHUaJIbl, KOHCTPYKIIMOHHBIE MaTEPHAIIbI).

IIpakTnyeckmne 3aHATHSA

Pemenne 3amaHuii Ha MCHOJIB30BAaHUE XHWMHMYECKOM CHMBOJIMKM H
Ha3BaHUN COCIMHEHUW [0 HOMEHKJIATYpE MEKIYHApOAHOTO COHO3a
TEOPETUYECKON W MPUKIATHON XMMHM W TPUBHUAIBHBIX Ha3BaHWM IS
COCTaBIICHUSI XUMUYECKHX (DOPMYIT ABYXATOMHBIX COSAMHECHH (OKCHIIOB,
cynb(UI0B, TUAPUIOB U T.N.) U APYTHMX HEOPraHUYECKUX COEAMHEHUN
OT/IENIbHBIX KJIACCOB.

IIpakTnueckue 3agaHus Ha YCTAHOBJIICHHE CBS3M MEXAY CTPOCHHEM
ATOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHHEM CBOWCTB
XUMUYECKHX DJJIEMEHTOB M MX COCIMHEHHM B COOTBETCTBUU C
nosjokeHueM llepruoanueckor CUCTEMBI.

IIpodeccuoHaNTLHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME

JBYXaTOMHBIX COEIMHEHUH (OKCHIOB, Cylb()HUIOB, THAPUIOB H T.I.) U
JpPYTrUX  HEOPraHWYECKUX  COCAWHEHUMHM W OTAEIBHBIX  KJIACCOB
IIPUMEHSEMbIX B aBTOMOOUJIECTPOCHUH, IKCIUTyaTallul aBTOTPAHCIIOPTA)

OK 01

Tema 1.2.

OcHOBHOe co/iep:KaHue

OK 01




[lepuonnueckuii
3aKOH U Talyuma
JI.11. MenaeneeBa

IIpakTHyeckne 3aHATHA

Ilepuoanueckas cucreMa xuMuueckux 3ineMeHToB .M. Menneneesa.
@usnueckuii cmbica [lepuoanyeckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB,
00pazyeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHUEM XMMUYECKOT0 AreMeHTa B Ileproanueckoii cucreme.
MupoBo33peHuyeckoe u HaydHoe 3HadeHue [lepuonnueckoro 3akona J1.1.
Menpeneea. [Ipornossl .. MenaeneeBa. OTKpbITHE HOBBIX
XHMHYECKHX 3JICMEHTOB.

IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COACPKAHNE

Penienne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI Ha
XapaKTePUCTHKY XMMHUYECKHX dJIeMEeHTOB «MeTtamnnueckue /
HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTE XUMHUUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B IEPUOANYECKON CUCTEME XUMHUECKUX 3eMeHToB J[. M.
Menneneenay.

OK 02

Pazgea 2. XumMmu4eckue peakuuu
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Tema 2.1. Tumnsl
XUMHUYECKUX
peaKkuunii

OcHoBHOE COACPKAHUC

TeopeTnueckoe o0yueHue

Knaccugukanus v TUIIBI XUMUYECKUX PEAKIIMN C y4acTHEM
HeopraHuuyeckux BemecTB. CocTaBlieHUuE ypaBHEHUH peakuuii
COEJIMHEHUS, pa3/IoKEHuUs, 3aMelLlIeHNs], OOMEHa, B T.4. peaKLuil TOpeHMsl,
OKHCJICHUS-BOCCTAHOBJICHUS.

VYpaBHEHHsI OKHUCICHUSI-BOCCTAaHOBIICHUA. CTEIICHb OKUCIICHUS.
Oxucnutens U BoccraHOBUTENb. COCTAaBIIEHUE U YPABHUBaHHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJOM IEKTPOHHOIO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE,
ITPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIACSITEIBHOCTH OPraHM3MOB.

IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE COACPKAHUE

Koppo3us meTamioB, TUIIBI KOPPO3UU METAIIOB, U METOJIbI OOPHOBI €
KOppo3uel (HUKeIMpPOBaHUE, OKCUAMPOBaHHe, hochaTtupoBanue u zip.)

[IpakTnyeckune 3aHATHA

KonuuectBeHHble OTHOWEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBI B XUMHH U PACYEThI 110 YPABHECHUAM XUMUYECKUX peakuuid. Moib
KaK eIMHUIA KOJIMYeCTBa BelecTBa. MomspHas Macca.  3aKOHBI

OK 01
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COXpaHEHHMs MacChl M SHEpruu. 3akoH ABoraapo. MoJspHbli 00beM
ra3oB. OTHocuTeNnbHas IUIOTHOCTh Tra3oB. PacueTbl 1O ypaBHEHHSIM
XMUMUYECKUX PEAKIHUN C MCIOIb30BAaHUEM MAacChl, 00beMa (HOpMallbHbIC
YCJIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA.

HpOCI)CCCI/IOHaJIBHO-OpI/leHTI/IPOBaHHOC coacpkaHue

Pemienue 3aZlaq ¢ IPpOU3BOJACTBCHHBIM COJACPKAHNUCM.

Tema 2.2.
DIEeKTPOIUTHYEC
Kas IUCCOLHAIINs
¥ MOHHBIN 00OMeH

OcHoBHOe coaep:xaHue

TeopeTnueckoe o0yueHue

Teopus snexTponuTUyeckord auccoumanuu. HWoOHBIL.  DIEKTPOIUTHI,
HEANIeKTpoNuThl. Peakiiuu woHHOro oOMeHa. CocTaBieHHE peakIui
HOHHOTO oOMeHa MYTEM COCTABJICHUA HUX TMOJHBIX MW COKpAIICHHBIX
MOHHBIX ypaBHEHMH. KHCIOTHO-OCHOBHBIE peakiuu. 3agaHus Ha
COCTaBJICHUE MOHHBIX PEAKIUH.

—_ N | =

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE

XVUMHUYECKHNE HCTOUYHUKHM TOKA, CHIIbHbIE U CJa0ble 3JIEKTPOJIUTHI,
IPOBOJIHUKY MIEPBOTO U BTOPOTO POJia, BIUSIHUE PA3IUYHBIX (PAaKTOPOB HA
AJIEKTPONPOBOAHOCTD, YCTPOMCTBO M IPUHIIMI ICUCTBUSL AKKYMYJIITOPOB.

JlabopaTopHbIe 3aHATHS

Jlaboparopnas padoTa “THUIBl XUMHUYECKUX PEAKIIHIA”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U
00pa3yIOLIMXCs BEIECTB) M MPU3HAKOB XMMUYECKUX peaKIuil.
[TpoBenenue peakuyii HOHHOrO 0OMEHa, ONPEIETICHUE CPEIbl BOTHBIX
pacTBOPOB. 3aJjaHKs] HA COCTABJICHHE MOHHBIX PEAKIIUM.

HpO(l)eCCI/IOHaJIBHO-OpI/leHTI/IPOBaHHOC coacpkaHue

Kucnotnoe umcino wmotopHoro wmacia. KucCIOTHO- mIenOYHOM THI
BOCCTAHOBJICHHSI MOTOPHBIX Macell.

Kountpoasnas padora 1. CTpoeHue BelecTBa U XUMUYECKUE PEAKIIHI

OK 01
OK 04

Pa3znen 3. CTpoeHue u CBOIICTBAa HEOPraHUYECKHUX BelleCTB

Tema 3.1.
Knaccudukanus,

OcHOBHOe co/iep:KaHue

TeopeTnueckoe o0yueHue

OK 01
OK 02
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HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Tpenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHMuecKux
BeniecTB. [IpocTeie u cnoxHble BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX
BELIECTB (OKCUIBI, THIPOKCHU/IBI, KUCIOTHI, COJIN). B3anMocBs3b
HEOPraHMYECKUX BEILECTB. ATPEraTHbIE COCTOSHUS BELIECTBA.
Kpucrannuueckue u amop@HbIe BelecTBa. THITbI KpUCTAIUIMYECKUX
peLeToK (aToMHas, MOJIEKYJISIpHas, HIOHHAsA, METAJNINYECKas ).
3aBUCUMOCTDH (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON
pEIIEeTKH. 3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH BEIIECTB OT BUJA
XUMUYECKOH CBSA3HU U THUIIA KPUCTALUINYECKOHN pelIeTKu. [IpuunHbl
MHOT000pa3usi BENIECTB.

HpO(l)eCCI/IOHaJIBHO-OpI/leHTI/IPOBaHHOC coaecpkaHue

Bzanmocss3p u B3aI/IMOO6y0J'IOBJ'I€HHOCTI) CTPOCHUSA aTOMa, TUIIOB
KpHCTﬁJ’IJ’IH‘ICCKOfI peUICTKH BCIICCTBA U TUIIOB XMMHYECKOM CBS3H Ha
(1)I/ISI/IKO- XHMHYCSCKHE CBOMCTBA KOHCTPYKIOHWOHHBIX, IIPOBOJHUKOBLIX 1
MMOJIYITPOBOAHUKOBBIX MATCPUATIOB.

IIpakTHyeckne 3aHATHA

HomeHnkiiatypa HEOpraHMuecKux BEIIECTB: Ha3BaHUE BEUIECTBA UCXOA
U3 UX XUMUYECKOH (POPMYIIBI MIIH COCTABICHNE XUMHUECKOH (hOPMYITBI
UCXOs U3 Ha3BaHUs BemlecTna 1o Mexxaynapoatnoit (MKOITAK) unu
TPUBHUAJIBLHOW HOMEHKJIATYPE.

HpO(l)eCCI/IOHaJIBHO-OpI/leHTI/IPOBaHHOC coaecpkaHue

Pemenue mpakTUYecKHX 3aJlaHUil MO Kiaccu(UKAMM, HOMEHKIAType U
XUMHYECKUM (OpMyJiaM HEOPraHMYECKUX BEILECTB PAa3IMYHBIX KJIACCOB
(yrapuelii Ta3, OKHCH M OKHCJIBl METAJJIOB, (eppuThl, COCTaB
AIIEKTPOU3OJALUOHHBIX CIIOJ,  WM30JMLUOHHOM KEpAaMUKH M CTEKIa
KOHCTPYKLIIMOHHBIX W JpPYTHX): Ha3bIBaTh M COCTaBIATH (HOPMYIIBI
XUMHUYECKHUX BELIECTB, ONPEEIIATh MPUHAIICKHOCTD K KJIAcCy.
HcTouHrKM XUMHYECKON nHpopMalmu (CpeacTB MaccoBoil HH(popmManuy,
cetb MHtepHer u gpyrue). Ilouck wuH(OpManuum 1o Ha3BaHUAM,
UICHTU(PHUKATOPaM, CTPYKTYPHBIM (OpMYyIaM.

Tema 3.2.
duzuko-

OcHoBHOE COACpPKAHUC

=]

TeopeTnueckoe o0yueHue

OK 01
OK 02
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XUMHUYCCKUEC
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

Metamnel. OOmue ¢u3nyeckue M XUMHUYECKHE CBOWCTBA METAIJIOB.
CrnocoObl monydyeHus. 3HayeHHEe METaNIOB M HEMETAJJIOB B MPHUPOAE U
JKU3HEACSITEIbHOCTU YeJIOBEeKa U OpraHn3mMoB. Koppo3ust MeTallsIoB: BUJIbI
KOPPO3HUH, CTIOCOOBI 3aIIUTHl METAJJIOB OT KOPPO3UH.

Hpocl)eccnonanbno-opueHTnpOBannoe coacpkaHue

CrpoeHre MeTaJUIMYeCKHX MaTepuajoB, UX (HU3MUECKUE U XMMUYECKHE
XapaKTepUCTUKU (MPOBOJHUKOBAas Me€Ib M €€ CIUIaBbl, AJTIOMUHUI,
Kele30, CTalb, OJIAarOpOJHBIE METasuibl) MPUMEHEHUE TYTOIUIaBKUX U
JKApOCTOWKMX METAJUIOB, CBUHIA, PTYTH U PA3IUYHBIX CIIJIABOB.
Koppo3uss metamnoB, THUIIBI KOPPO3UM METAJIOB, U METOJbI OOpbOBI ¢
KOppo3uel (HUKEeITHMpOBaHWE, OKCUAMPOBaHUE, (pocdaTupoBanue u ap.),
MeTaulbl B Ouocdepe (aBTOTpAHCHOPT, KAaK HCTOYHHUK HOCTYIICHHUS
3arps3HAIOIINX BEILECTB.

Hemerannel. O6mue ¢pusznyeckue U XUMHUECKUE CBOWCTBA HEMETAJIOB.
Tunuuneie cpoiictBa HemertamuioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COEIUHEHHH HemeTauioB. KpyroBopoTel OHMOreHHBIX
AJIEMEHTOB B IPUPOJE

IIpogeccnonaibHO-OPHEHTHPOBAHHOE COACPKAHUE

@DU3MKO-XUMHUYECKHUE XapaKTEPUCTHUKU Ta3000pa3HbIX JAUAIEKTPUKOB,
IIepcneKkTHBBI BOJOPOAHON SHEPIETUKH.

XHUMHUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB
(oKCcHUII0B, THAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSTUHEHUH,
BBICIITMX OKCHJIOB U THJIPOKCHJIOB.

Hpocl)eccnonanbno-opueHTnpOBannoe coaecpkaHue

TomIuBHBIN a30T, yTAEPOI U €r0 COSAMHEHUS, BIUSHUE HA OPraHU3M U
OKPYXaIOIIyI0 Cpely, XUMUIECKHUE METOA bl OUMCTKHA BEIOPOCOB OT
aBTOTpaHCHoOpTa

IIpakTHyeckmne 3aHATHS

CocraBieHHE ypaBHEHMI XMMHMUYECKHUX pEaKLUUi C yYaCTHEM IPOCTBIX U
CJIOXKHBIX HEOPraHMYECKUX BELIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB
METAJUIOB, HEMETA/NIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPraHHMYECKUX
KHCJIOT, OCHOBAaHMH U aM(OTEpPHBIX TUAPOKCHIOB; HEOPraHMYECKUX
COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

PelieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJlaHUi Ha
CBOIICTBa, COCTaB, MOJIy4YeHHE U OE30MaCHOE HCIOJIBb30BAHNE BaKHEHUIITNX
HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JCSITENbHOCTH
yeroBeka (IIEMEHTAIus, OKCHIMpPOBAaHWE, a30THPOBAaHUE, TMaiiKa),
XUMHYECKUM COCTAB 30JbI TBEPAOTO U )KUIKOTO TOIUIMBA.

Tema 3.3. OcCHOBHOe co/Iep:KaHue 2 OK 01
WUnentudukamms | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHM4CCKUX | JTaGopaTopHas padota «MmeHTu(hUKaus HEOPTaHHIECKHUX BEIIECTBY. 1 OK 04

BCLICCTB Pemenne 5SKCIepUMEHTANBHBIX 3a7ad [0 XHMHYECKUM CBOWCTBaM

METaJUIOB U HEMETAJUIOB, IO PACIIO3HABAHUIO U TIOJYYCHHUIO COCIMHCHUMA
METAJJIOB U HEMETAJIJIOB.
Nnentndukanys HEOPraHWYECKHX BEIIECTB C HCIOJB30BAHUEM UX
(U3UKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKIIUU.
KadectBennsie peakiuu Ha cynbdar-, KapOoOHAT- U XJOPUI-aHUOHBI, HA
KaTUOH aMMOHMSL.
IIpodeccnonaiLHO-OPHMEHTHPOBAHHOE COIEeP:KAHUE
JIP: beccTpyXKOBBIi METOJ Kaye€CTBEHHOI'O aHalM3a XHWMHYECKHX 1
AIIEMEHTOB B Pa3NIMYHBIX CIIJIaBaxX
KontpoabsHnas padora 2. CBOIICTBa HEOPTaHUYECKUX BEIIECTB 2
Pasnen 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX BellecTB 24

Tema 4.1. OcHOBHOe co/Iep:KaHue 4

Knaccuduxanus, | Teopernueckoe odyuenune 2
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CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKHUX

BEIIECTB

IlosiBiieHUE U pa3BUTHE OPTraHUUYECKON XUMUU Kak Hayku. [Ipenmer
OpPraHM4YeCcKOr XUMHUHU. MecTO U 3HaUeHUE OPraHNYECKO XUMHUH B
CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHHME KaK MOPSAJOK COEIMHEHHsS aTOMOB B MOJEKYJIE
COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUH XUMHYECKOIO
CTPOEHHUS OpraHuyeckux coeauHeHuit A.M. BbytnepoBa. YrieponHbiid
CKEJIET OpraHM4eCKOW MOJIEKYJBl. 3aBUCUMOCTb CBOMICTB BEILECTB OT
XUMHYECKOIO CTPOCHUS MOJIEKYJI. MI30Mepust u u3oMepsl.

[Tonstue o  QyHkumoHanbHOM  rpynme. Pamukan.  [IpuHUIMTBL
KJaccupUKalMM  OpraHMYecKHX  coeluHeHuW.  MexayHapoaHas
HOMEHKJIaTypa ¥ NPUHIUIBI HOMEHKJIATypbl OPraHUYECKUX COECTUHEHUM.
[TonsTe 00 a3oTcolep)KalIMX COEAMHEHUSX, OMOJOTMYECKH aKTHUBHBIX
BemlecTBax (yriaeBojax, JKUpax, Oeiakax M Jp.), BBICOKOMOJIEKYJISPHBIX
COCTMHEHUSX (MOHOMED, MOJTMMED, CTPYKTYPHOE 3BEHO).

HpO(l)eCCHOHaJ’leO-Opl/IeHTI/IPOBaHHOe CoacpkaHue

BLICOKOMOJ'ICKy.]'IHpHBIe COCIUHCHMUA,

ABTOTPAHCIIOPTHBIX CPCACTBAX

MIPUMCHACMBIC B

IMpakTnyeckmne 3aHATHSA

Homenkiatypa OpraHM4ecKMX COCIUHEHMM  OTIEIbHBIX  KJIACCOB
(HacbIIIEHHBIE, HEHACHIIICHHBIE W apOMAaTHYeCKHUEe YTIIEBOAOPOIbI,
CIUPTHI, (EHOJNBI, ANbIETHABI, KETOHBI, KapOOHOBBIE KHUCIOTHI H [Ip.)
CocraBieHre TONHBIX UM  COKPAIIEHHBIX CTPYKTYPHBIX  (dopMyl
OpTraHWYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, UCIOIb3Ysl UX HA3BaHUS 1O
CHUCTEeMAaTHYECKON M TPHUBHAIBHON HOMEHKIAType (ITHIICH, alleTUJICH,
mmnepuH, GpeHon, GopMambaeTh, YKCYCHAs KUCIIOTa, TIUINH). PacueTsr
npocteiimeld  GopMynbl  OpraHUYECKOM  MOJEKYJTbl, HCXOId U3
AJIEMEHTHOTO cocTana (B %)

OK 01

IIpodeccrnonabHO-OPHEHTHPOBAHHOE COJEPKAHNE

Homenknatypa opraHMueckux COEIUHEHMIl OTAENbHBIX KIAcCOB Ha
pUMepe BEIIECTB, MIPUMEHSIEMbIX B aBTOTPAHCIIOPTE.

Tema 4.2.
CBoiicTBa
OPTraHNYECKHUX
COCIMHECHUH

OcHOBHOe co/iep:KaHue

12

TeopeTnueckoe o0yueHue

DU3MKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUM OTIEIbHBIX
KJIaCCOB (0OCOOCHHOCTH KIaccH(PHUKAIIMN U HOMEHKJIATYPBI BHYTPH KJIacca;
TOMOJIOTHUECKHI psig W obmias  dopmyna; wmzoMepus; (Gu3HUESCKUE

OK 01
OK 02
OK 04
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CBOICTBa; XUMHUYECKUE CBOWCTBA; CIIOCOOBI OTyUCHUS).

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE

duznyueckre M IEKTPUUECKHE XAPAKTEPUCTUKH DIICKTPOU3OISIINOHHBIX
Mmacen. TemmepaTypa  BCHOBIINIKH, KHUCJIOTHOE  YHCIO, TEXHHUKA
O0e3omacHOCTH TpH paboTe ¢ TOpIYe-CMAa30YHBIMH MaTepHallaMH,
MUHEPATBHBIMU, TPaHCHOPMATOPHBIMHU MacIaMHu.

0,5

— TMpeAeNbHbIE YIJIEBOJAOPOAbl (aJKaHbl M IUKJIOAJKaHbl). [opeHue
M€TaHa KaK OJUH U3 OCHOBHBIX MCTOYHUKOB TCIUIA B IIPOMBILIUICHHOCTH U
ObITy. CBOMCTBA MPUPOJHBIX YIIEBOJOPOAOB, HAX0XKACHUE B MPUPOJE U
[IPUMEHEHUE aJIKaHOB;

— HempezenbHble (aJKEHbl, aJKUHbI U aJIKaJueHbl) U apOMAaTUYECKUE
YIJIEBOJOPOBL. I'openue aleTusiIcHa KakK HUCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJI CBAPKHU U PE3KU METAJUIOB.

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COACPKAHUE
I'oprodye-cMa3o4nble  MaTepuanbl — Kak CMECh  yIIIEBOLOPOIOB
napauHOBOTO, Ha(TEHOBOTO " apoMaTH4ECKOI0 psna,
AIEKTPOU30JIALIMOHHBIE PE3UHBI.

0,5

— KHUCIIOPOJCOJepKAIe COCTUHEHUs (COUPTHI U (heHobl, KapOOHOBBIE
KACIOTBl W JQUPBL, ANBICTUAB W KETOHBI, JKUPBL, YTICBOIBI).
[IpakTHyeckoe MNpUMEHEHHE HTUJICHIVIMKOJA, T[JIHMLEpUHa, (eHoma.
[Ipumenenue ¢dopmanpaernaa, aneranbAeruaa, YKCYCHOHM KHUCIOTHI.
MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Mololre cBOMCTBA MbLIA.

— a30TCco/epIKalIue COCIWHEHUS (aMHUHBI M aMHHOKHUCIIOTHI, OEJKH).
BBICOKOMONEKYISIpHBIE COCTUHEHHS (CHUHTETHYECKHE U OMOJOTUYECKH-
aKTHUBHbIE). MoOHOMep, MoiuMep, CTpyKTypHoe 3BeHo. [lonumepuzanus
ATHJIEHA KaK OCHOBHOE HAMpaBJIeHHE €ro NCIOIb30BaHUS.

['eHeTHYECKas CBSI3b MEXTY KJIaCCAMH OPTraHUYECKUX COCTUHCHUM.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHUE

CBolicTBa H MNPUMCHCHUC TCPMOIUIACTUYHBIX U TCPMOPCAKTHBHBIX
MJI1aCTMACC M KOMIIO3UTHBIX MATCPHAJIOB B MAIIMHOCTPOCHUHU

IIpakTHyeckne 3aHATHA

CBoiicTBa OpraHMYECKUX COCIMHEHUN OT/ENbHBIX KJIACCOB (TPUBHAIbHAS
U MEeXAyHapoiHass HOMEHKJIaTypa, XHUMHUYECKHE CBOWCTBA, CIIOCOOBI
NOJy4YeHHUs): TpenebHble (alKaHbl M LUKJIOANKaHbI), HEINpeesIbHbIe
(anKeHbl, aJKMHBl W QJKAJMEHb) M apoOMaTHYECKHE YIJIEBOAOPOJbI,
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COUPTHl U (EeHONbl, KapOOHOBBIE KHCIOTHI M 3(QUPHI, aNbICTUIBl U
KETOHBI, aMUHBI U AMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS.
3amaHus Ha COCTABIICHHE YPABHEHUH XMMHUYECKHUX PEAKLUUH C ydyacTHEeM
OpPTraHMYECKHX BEIIECTB HA OCHOBAHUH UX COCTAaBA M CTPOCHHUSL.

HpOCI)CCCI/IOHaJIBHO-OpI/leHTI/IPOBaHHOC CoACpPKAHUC

ITP: CpoiicTBa MU NPUMEHEHUE TEPMOIUIACTUYHBIX M TEPMOPEAKTUBHBIX
MJI1aCTMACC M KOMIIO3UTHBIX MATCPHAJIOB B MAIIIMHOCTPOCHUU

CocrapneHue cxeM peakuuil (B TOM 4HCie MO MPEeAI0KEHHBIM LEoYKaM
IIPEBPALICHUI ), XapaKTEPU3YIOLINX XUMUYECKHE CBOMCTBA OPraHNYECKUX
COEJIMHEHUI OTAEIBbHBIX KJIACCOB, CHOCOOBI MX TMOJYYEHUS U Ha3BaHHE
OpPraHUYECKUX COCJUHEHUN 110 TPUBHAIBHONM WM MEXKIyHApOIHOU
CHUCTEMAaTHYECKON HOMEHKIIATYPE.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Perienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYCCKUX 3aJaHUN Ha
CBOIMCTBA OPraHUYECKUX COCIUHEHHWH OTACIThHBIX KiaccoB. OKTaHOBOE
YucIIo OEH3MHA.

JlabopaTopnasi pabota

Jlaboparopnass pabora “IIpeBpaiieHHs OpPraHUYECKUX BEIIECTB IMPH
HarpeBaHuu.".

[TonydyeHue 3THIIEHA U U3YYEHHUE €r0 CBOMCTB. MOJEIMpPOBaHUE MOJIEKYJ
Y XUMUYECKUX IPEBpAICHUI Ha MPUMEpE ITaHa, ITWICHA, AllCTHIICHA U

Ap.

Tema 4.3.
Wnentuduxanms
OpPTaHHYCCKUX
BEIIECTB, UX
3HAYEHUE U
MPUMECHEHHE B
OBITOBOM U
MIPOU3BOJICTBEHHO

OcHOBHOe coep:KkaHue

TeopeTnueckoe o0y4eHue

buooprannueckue coenuHeHus. [IpuMeHeHHe W OMOJIOTHYECKAask POJIb
er'IGBOI[OB. OKI/ICHCHI/IC er'ICBOILOB — HCTOYHHK BHGPFI/II/I JKHUBBIX
opranu3moB. O0nacTu NpuMeHeHHsI aMHHOKHUCTOT. [IpeBpaiiieHus 6enkoB
UM B opraHu3Me. buonornyeckue Qynkuuu OenkoB. buonornueckue
byHKIMU KUPOB. PoJb OpraHuYeckoil XMMUM B pEIICHHH MpoOIeM
MMUIIEBON 0€30I1aCHOCTH

OK 01
OK 02
OK 04
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it nestensHOCTH | PONb  OpraHMveckoil XUMHM B pEIICHUH MpOOJieM SHEPreTUYecKOn

YeJI0BeKa 0€30IaCHOCTH, B Pa3BUTHUM MEAMLUHBI, CO3JaHMM HOBBIX MAaTe€pHajoB,
HOBBIX MCTOYHMKOB 3HEpPIUM (aJbTEpHATHBHBIE HCTOYHUKU SHEPTUM).
OnacHOCTh BO3JEHCTBHSA HA XKMBBIC OPTaHU3MbI OPTaHUYECKHX BEILECTB
OTJEIIbHBIX KJIaCCOB (yrsieBogopoibl, CIIUPTBHI, ¢deHonsl,
XJIOPOPTaHUYECKHUE TPOU3BOJHBIE, ANbJIETUIBI U JP.), CMBICI IOKA3aTes
IIPEAEIIBHO AOIYCTUMON KOHIEHTPALUH.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIeP:KaAHME

OKOJIOTHYECKHE aCIIEKThl BIIMSHUS ABTOTPAHCIIOPTA, AJIBbTCPHATUBHBIC
HCTOYHHKU SHCPIHH.

JlabopaTopHbIe 3aHATHS

Jlaboparopnas pabora: “Unentudukanus OpPraHUYECKUX COCTUHEHHIA
OTJIEbHBIX KJIaCCOB”™

Wnentudukanus opraHuYecKUX COCIUHEHHH OTAETbHBIX KJIaccoB (Ha
MpUMeEpe aJIbJICTUAOB, KpaxMmalia, YKCYCHOM KHCJIOTHI, OCJIKOB M T.M.) C
UCIIONIb30BaHUEM UX (PU3MKO-XUMHUYECKHX CBOMCTB M XapaKTePHBIX
KaueCTBEHHBIX peakiuil. [lenatypanus Oenka npu HarpeBaHuu. L[BeTHBIC
peakiuu OenKkoB. BO3HMKHOBEHHE AaHATUTHUECKOTO CHTHAjda C TOYKH
3pEHUSI XUMHYECKHX IPOLECCOB TMPH MPOTEKAHUH Kaye€CTBEHHOMU
peakiuu, MO3BOJISOILIEN UACHTU(PUIIUPOBATD MpEeJIOKEHHBIE
OPraHU4YeCKHE BEIIECTBA.

KonTtpoubnas padora 3. CTpyKTypa U CBONCTBA OPraHUYECKUX BELIECTB

Pasgen 5. KuHernueckne M TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS
XHUMHYECKHX peaKkuui

Tema 5.1 OcHoBHOe coaepkaHue

CxopocThb
XHMHUCCKIX Teopernueckoe o0yueHue

peaKIuii. CKOpOCTh peakify, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPHUPOJIBI
XUMHUECKOEe pearupyromux BEIIEeCTB, KOHLEHTPALMH pearupyrolux BEIECTB,
paBHOBecHUe TeMneparypbl W IUIOAAM PEAKLHMOHHOM IOBEPXHOCTH. TeIuioBbIe

3¢ (HeKTh XUMUYECKUX peakiuil. DK30- U SHIOTEPMHUUECKUE, PEAKIIIH.

OObpatuMocTh peakiuil. XUMUYECKOE PAaBHOBECHE M €r0 CMEILICHHUE I0J
NEHCTBHEM pa3iuyYHbIX (AKTOpPOB (KOHLIEHTpALMsS pPEareHTOB WM
MPOJYKTOB  pEaklMH, JaBJICHUE, TeMIepaTypa) JJid  CO3/aHus

OK 01
OK 02
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ONTUMAJIbHBIX YCIOBUN IIPOTEKaHUS XMMHYECKUX IpoueccoB. [IpuHnmn
JIe IllaTenne.

HpaKaneCKue 3aHATHA

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHamu3 (PaKToOpoB,
BIUSIOUIMX HA HM3MEHEHHE CKOPOCTH XUMHUYECKOW peakIuH, B T.4. C
MO3UINI KOJOTUIECKH 1IeTIECO00Pa3HOTO OBEICHUS B OBITY U TPYIOBOU
NEeSTENIbHOCTH B LESX COXPAHEHHS CBOETO 370POBbsl U OKpYXKaroulei
IIPUPOJHON CPEbI.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHME

PemeHne NpakTHMKO-OPUEHTUPOBAHHBIX 33JaHUMl HAa I[PUMEHEHHE
npuHuuna Jle-lllarenbe Ag HAXOXKIEHUS HANpPABICHHUS CMEILECHUS
paBHOBECHs] XMMHUYECKON peakiuu U aHaiu3 (aKTOpOB, BIUSIOIIUX Ha
CMEIIEHNE XMMUYECKOTO PAaBHOBECHS.

OK 01
OK 02

Pa3zgean 6. PacTtBopbl

Tema 6.1.
Ilonsarue o
pacTtBopax

OcHoBHOE CoAEcpKaHue

TeopeTnueckoe o0y4eHue

PactBopeHne kak ¢(usuko-xumudeckuid mpormecc. PactBopbsl. CriocoOsbl
IIPUTOTOBJIEHUSI ~ pacTBOpoB.  PacTtBopumocts.  MaccoBag — 1oiid
pacTBOpeHHOro BemecTBa. CMBICH MOKa3aTels MPEAEIbHO IOILyCTUMOM
KOHLICHTpAallUH M €r0 HCIOJb30BAHHE B OIEHKE 3KOJOTMYECKOU
0€301acHOCTH.

[TpaBuiia HKOJIOTMYECKHU 1IEIECO00PAa3HOrO MOBEACHUS B OBITY U TPYJOBOM
JEATEIIBHOCTH B LEISAX COXPAHEHMs CBOETO 370POBbS M OKPYXKaroLIeH
IIPUPOJHOM Cpeabl; ONAaCHOCTb BO3ACHCTBUSA Ha MKUBBIE OPraHHU3MBI
OIPECIICHHBIX BELIECTB.

— NN

HpOCI)CCCI/IOHaJIBHO-OpI/leHTI/IPOBaHHOC coacpkaHue

Pemenne  npakTUKO-OPUEHTUPOBAHHBIX  PAacUETHBIX  3aJaHUMl  Ha
pacTBOpbI,  MCIOJIb3yeMble B  OBITOBOM M IPOM3BOJCTBEHHOM
JIeSITENIbHOCTH yesioBeKa. IIpurorosiaeHune pactBopa 3J€KTPOIUTA.

OK 01
OK 02
OK 07

Tema 6.2.
HccnenoBanme
CBOMCTB
pacTBOPOB

OcHoBHOe coaep:xkaHue

JlaGopaTtopHble 3aHATHSA

JlaGopatopnast pabora «[IpuroroBieHue pacTBOpOBY.
[TpuroTtoBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIEHTparuu (c
MPAKTUKO-OPUEHTUPOBAHHBIMU  BOIIPOCAMH) M OMpEJCNICHUE Cpebl

OK 01
OK 02
OK 04
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BOIOHLBIX paCTBOPOB.
Penienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB

Pa3znen 7. Xumus B ObITY U NPOU3BO/JACTBEHHOM 1eATEIbHOCTH YeJI0BEKA

Tema 7.1.
Xumus B OBITY U
MIPOU3BOJICTBEHHO
¥ IeITeNbHOCTU
YyeIoBeKa

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqelme

Hogeimme nocTkeHuss XUMUUECKON HAYKU U XUMHUUYECKON TEXHOJIOTHHU.
Ponp xumum B o00ecreyeHUM 5SKOJOTUYECKOW, SHEPreTHUYecKod u
MUIIeBOH O€30MacHOCTH, PAa3BUTUM MeAWIMHBL. [IpaBuna moucka u
aHaIM3a XUMHYECKON MH(POPMAIUU U3 PA3TMYHBIX UCTOYHUKOB (HAaydHAs
U y4eOHO-Hay4Has JHUTepaTtypa, CpeIcTBa MacCOBOW WMH(pOpMalUH, CETh
WuTepHer)

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPKAHNE

p—

Okojoruyyeckass 0€30MacCHOCTb MPU  IKCIUIyaTallud TPAHCIOPTHBIX
CpeAcTB (TMEpPCHEKTUBbl HCHOJIb30BAHUSA HHU3KOYIJIEPOJHOTO  ChIPbS,
AIIEKTPOMOOHIICH, MeXKTyHapoaHbIe TpeOoBanus K kadectBy 'CM u nip.)

IIpakTHyeckne 3aHATHA

[louck m aHamM3 KEHUCOB O MNPUMEHEHUM XUMUYECKHX BEIIECTB H
TEXHOJIOTHI ¢ y4eToM Oymyiield mpodecCHOHAIBHON EATEIBHOCTH IO
TEMaM: Ba)KHEWILIWE CTPOUTEIbHBIE MaTepHualbl, KOHCTPYKIIMOHHBIE
MaTepHaybl, KPaCKH, CTEKJIO, KEpaMuKa, MATEPHaNbl JJISI AJIEKTPOHUKH,
HaHOMaTepHaslbl, TEKCTWJIbHbIE  BOJOKHA, HCTOYHHMKM  SHEPIHH,
OpraHWYeCKHe W MHHEpAIbHBIE YIOOPEHHUS, JICKAPCTBEHHBIC BEIIECTBA,
OBITOBAst XUMUS.

3amuTa: [IpencraBieHne pe3ynbTaToB pelIeHUsT KECcOB B opMe MUHU-
JIOKJIaJIa C MPE3EHTAINEN.

OK 01
OK 02
OK 04
OK 07

TemaTuka
HNuaauBuayanbH
bIX NIPOEKTOB

1. Koppo3us MeTajuloB B pPa3UYHBIX Cpelax: MeTAUIHYECKHEe U
HEMETATMYCCKHE 3AIIUTHBIC TOKPBITHSL.

2. CkopocTb Koppo3un. UTHTHOUTOPH KOPPO3UH METAIIOB.

3. CpaBHeHHEe KadecTBa KOHCTPYKIIMOHHBIX MaTepHAJIOB U3 OPTraHUYECKUX

MOJIUMEPOB.

4. Kpucramiel. CnocoObl BEIpalIWBaHUS KPUCTAIUIOB. [lepCHeKTHBBI
KPUCTAJUIOXUMUH.

5. TlpuMeHeHHE XHMIKUX KPUCTAIJIOB B pa3lWYHBIX OONACTSIX HAyKH WU
TEXHUKH.

6. MeTobl HCCNEOBAHUS XKUIKUX KPUCTAIIJIOB.
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8.
9.

10.
11.
12.
13.

14.

15.
16.

17.
18.
19.

20.
21.
22.
23.

24.

25.

[TpumeHeHue cUCTeM Ha OCHOBE TOJMMEPOB H MOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB.
Hcnonp30BaHKE OJIMMEPHBIX MaTEPHAIOB B aBTOMOOUIECTPOCHUH.
Kommo3unnonHbeie MaTepraibl aHTHKOPPO3UOHHOTO Ha3HAYCHUSI.
Bopa, kak HCTOYHHK TOIUIHBA.
Bonopon, kak ToImBo OyIyIIero ¥ TEXHOJIOTHU €ro HOIy4eHHUS.
Oco0eHHOCTH U CBOMCTBAa HAHOCTPYKTYHPOBAHHBIX TOIIJIMB M Macell.
MoauduuupoBaHHele KadeCTBEHHbIE MOTOpPHBIE TOIUIMBA Ha 0Oase
BO300HOBUMBIX U HETSIHBIX PECYPCOB.
HaHoCTpyKTypHpOBaHHE Kak CIOCOO YBEIMYECHHS H3HOCOCTOMKOCTH
MOKPBITUH.
DJEeKTPONPOBOAHUKY.
Co3manue MOJIMMEPHBIX KOMIIO3UIMOHHBIX MAaTEpUaJIOB IOBBINICHHOM
MPOYHOCTH.
Pynonwd [usens, kak co3naTenb TU3CIbHBIX JBUTATEICH.
Koppo3ust 4UCThIX ¥ TEXHUYECKUX METAJIIOB.
[Mony4eHue «OeH3MHAY M3 «CTapOi» IIACTMACCHL, IITHH, OTPabOTaHHOTO
MOJMATHIICHA U IPYTUX MOJIMMEPHBIX MaTEePUANIOB. DIEKTPOXUMHUUECKUE
CHCTEMBI.
XuMHYECKHE HCTOUHUKH TOKA.
AHOJHBIE ANEKTPOXUMHUECKUE TOKPBITHSL.
KaTtoaHble 31eKTpOXUMHUYECKHE TOKPBITHSL.
MoauduipoBaHHble KaueCTBEHHbIE MOTOpHBIE TOIUIMBAa Ha Oase
BO300HOBUMBIX M HEPTSIHBIX PECYPCOB.
Ounctka MOBEPXHOCTH MEXaHHUYECKUM, XUMUYECKUM u
IIEKTPOXUMHYECKUM METOJIAMH.

Co3nanve  NOJMMEpPHBIX  KOMIIO3WLMOHHBIX  MaTEpHAJIOB

MMOBBIIIICHHOM IIPOYHOCTHU IJIA aBTOMO6I/I.HeCTp06HI/ISI.

KoncyabTanumn 2
IIpomexxyTouHasi arTecTanusi B popMe KOMIJIEKCHOT0 IK3aMeHa 4
Bcero 72

[[J'Iﬂ XapaKTCPUCTHUKHU YPOBHA OCBOCHUSA yqe6Horo MaTepHraia UCIIOJIb3YIOTCA CICAYIOIINC 0003HaYEHHS:

1 — o3HaKOMHUTEBHBIN (Y3HaBaHHE paHEe U3YUEHHBIX 0OBEKTOB, CBOMCTB);

2 — penpolyKTUBHBIH (BBIOJIHEHHE ACATEIBHOCTH O 00pas3ily, UHCTPYKIMU WX TOJ PYKOBOJICTBOM);

3 — NpOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIBHOE BBIIIOJIHEHUE AESTEIbHOCTH, PELICHHE
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3. YCJIOBUSA PEAJIN3AIIUY YYEFHOU JUCIUILINHBI

3.1. TpeOoBaHus K MHHHUMAJIBHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecneyeHHIO:

Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT Haaudus yd4eOHOro kaOwHeTa
«XUMUNY.

O6opynoBaHue yueOHOTO KaOMHETa:

- OCAJI0YHBIE MECTA 0 KOJUYECTBY 00YUYaOIIUXCS;

- pabouee MecTo MmpernoaaBaTes.

Texnuueckue cpeacTBa 00y4eHUS:

- KOMITBIOTEP C JIMIICH3UOHHBIM IMMPOTPAMMHBIM 00€CIICYEHUEM;

- MyJIbTUME/INA TIPOEKTOP / HHTEPAKTHBHAS JOCKA,;

- ayuocHCcTEMA.

OobOopynoBanue jgadopaTopuu u pado4ux MecT JaA0OPATOPUU: MEH3YPKH,
MUTMETKU-KANEIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, TpeAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIsl KaleJdbHBIX peakuuil, (QuibTpoBanibHas
OyMara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (HOHAPHKH,
HA0Op pPEAKTUBOB, CTEKJISHHBIE NAJIOYKW, IITATHBBI [JIsI TPOOUPOK; MEpHbIE
UWIMHAPHI, BOPOHKU CTEKJISIHHbIC, BOPOHKU JACNUTENbHbIe HuauHapuyeckue (50-
100 ™), CcTymKu C TecTUKOM, (apPopoBble UaIlIKH, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJig, YacOBbIE CTEKJA, OHJIEKTPOIUIUTKU, JTaOOpaTOPHbIE
IITATUBBI, CIOUPTOBBIC TOPEJKH, CIUYKH, MPUOOp AJIA TONy4YEHUs Ta30B (WU
mpoOupKa C Ta300TBOJHOW TPYOKOH), JAepKaTenu s MPOOUPOK, CKISTHKU IS
XpaHEHHs PEaKTUBOB, Pa3JaTOYHbIE JIOTKH; XUMH4Yeckue ctakanbl (50, 100 u 200
MJ1); IINATEIU; MUHIETHI; TUTEIbHBIE HIUIILBI; CEKYHIOMEPHI (TallMephl), MEpHbIC
npobupku (Ha 1020 M) u mepHbie kosiObI (25, 50, 100 u 200 mut), BoasiHas OaHs
(WM TepMOCTaT), CTEKJISTHHBIE MaJ0YKH; KOHUYECKHE KOJIObI s TUTpoBanus (50
u 100 wmi); WMHAMKATOpHBIE NOJOCKUA Uisl omnpeaeneHus pH u cranmaptHas
WHIMKATOPHAs IIKajla; yHUBEPCAIbHBIA HHAUKATOD; uneTku Ha 1, 10, 50 M (unu
no3atopbl Ha 1, 5 u 10 mi1), GropeTku AJis TUTPOBAHUS, MEAUIIUHCKHUE IIMPHULIBI HA
100—150 mu1, mabopaTopHble W/WIIM aHATUTUYECKUE BeChl, pH-MeTphl, CyImuIbHbBIN
mkad, u ap. 1abopaTopHoe 000pyI0BaHHE.

3.2. UudopmanuoHHoe obecrieueHne 00ydeHus :

Ilepeyenbr pexomMeHayeMbIX Y4yeOHbIX wu3aaHuil, W HTepHeT-pecypcos,
JAOMOJIHUTEJIbHOM JINTEPaTypPhbl

OCHOBHbBIE HCTOYHUKHU:

1. HoBommuckuit U. Y., HoBomuuckas H. C Xumus: yueonuk s 10 (11)
Kkiaacca .— M., 2020 T.

JlonoJIHUTENbHBIE UICTOUHUKU:

1. Kamunckuii, B. A. Oprannueckas xumus B 2 4. Yactp 1: ydyeOHUK s

cpeanero mnpodeccuoHanbHoro obpaszoBanusi / B. A. Kamuuckuii. — 2-e¢ u3j.,
ucnp. u pgon. — MockBa: HMznmarensctBo [Opaiit, 2020. — 287 c. —
(ITpodeccuonansuoe obOpazoanue). — ISBN 978-5-534-02909-3. — Tekcr:
anekTpoHHBI // OOpaszoBatenbHas 1iatdgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/453151 .



2. Kamunckwuii, B. A. Opranudeckas xumus B 2 4. YacTtp 2: y4eOHHK is

cpennero mnpodeccuoHanbHoro obpaszoBanusi / B. A. Kamuuckuit. — 2-e usn.,
ucrip. u porn. — Mocksa: UsparensctBo [Opant, 2020. — 314 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-02912-3. — TekcrT:
anekTpoHHbI //  OOpa3zoBatenbHas 1iaTdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/453152 .

3. Cwmapeirun, C. H. Heopranuueckas xwumwus. [Ipaktukym: y4yeOHO-
MpaKkTUYEeCKOe Mmocodue sl cpennero npodeccuoHanbHoro oopaszosanus / C. H.
Cwmapseirun, H. JI. barnasen, W. B. JlaitnakoBa. — Mocksa: U3narensctBo FOpaiir,
2021. — 414 c. — (IIpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-
03577-3. — Tekct: anekTponHbIid // O6pa3oBarenbHas miargopma KOpaitt [caiir].
— URL: https://urait.ru/bcode/477871
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUA
YYEBHOU JUCIIUITJINHBI

KoHnTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JIMCIIMILIAHBI
OCYWIECTBIISIETCS NPEMOJABaTeIeM B IPOLECCE MPOBEICHUS IMPAKTHYECKHUX

3aHATHM M JAa0OpaTOPHBIX padoT,

TECTUPOBAHMS,

a TakKXKC BBIIIOJTHCHUA

O6y‘laIOH_II/IMI/IC$I HHAUBUYaJIbHBIX SaHaHHﬁ, ITIPOCKTOB, HCCH@HOB&HHﬁ.

Ne (l)'Illc(/ Monyas/Pa3nen/Tema Pe3yabTaT 00y4eHus THIIbI OLIEHOYHBIX MEPONIPUATHI
I OcHoBHOe cosiepKaHue
1 Pazgen 1. OcHOBBI CTPOCHHSA Popmyauposars
BelecTBa 0a3oBble NOHATHS U
3aKOHBI XUMHH
1.1 | OK |CtpoeHue aTOMOB XUMHUYECKUX Cocrauats xumudeckue | 1. Tect «CtpoeHue aToMOB
01 3JIEMEHTOB U TIPUPOJIa (OpPMYITBI COSIMHEHHI B | XUMHUYECKUX DJIEMEHTOB U TIPUPOJIa
XUMHUYECKOH CBS3U COOTBETCTBHH CO CTEIEHBIO | XUMHUUYECKOMN CBSI3M».
OKMCJICHUS] XUMUUECKUX 2. 3agauu Ha COCTaBJICHUE
3JIEMEHTOB, UCXO/IS U3 XUMHUYECKHX (pOpMyIT ABYXaTOMHBIX
BaJICHTHOCTH H COCJIMHEHUH (OKCHIOB, CYIb(HIOB,
ANIEKTPOOTPHUIIATEIILHOCTH  |THIPUIOB U T.11.).
3. 3ajaHus Ha UCIIONIb30BaHUE
XHMHYECKOW CUMBOJIMKY W HA3BaHUU
COCIMHEHUI 110 HOMEHKJIAType
MEXITyHapOIHOTO COI03a
TEOPETUUECKOHN U MPUKIAAHON XUMUU
Y TPUBUAIIBHBIX HA3BaHUH LIS
COCTaBJICHUsI XUMHUECKHUX (HOpMYJT
JIByXaTOMHBIX COEJAMHEHUN (OKCHIIOB,
Cyb(UI0B, TUAPUIOB U T.II.) U JPYTHX
HEOPTaHUYECKUX COCTHMHCHUMN
OTJCNTEHBIX KIIACCOB
1.2 | OK |[lepuomudveckuii 3aKoH U TaOMUIa | XapaKTepH30BaTh 1. Tect «Metanmnaeckue /
01 J.N. Menneneena XUMHYECKHE 3JIEMEHTHI B |HEMETaJNIMYECKHUE CBOMCTBA,
OK COOTBETCTBUH C HX 3JIEKTPOOTPUIIATEILHOCTD U CPOACTBO
02 MIOJIOKEHHUEM B K JIEKTPOHY XMMHUYECKHX 3JIEMEHTOB B

MepUOANYECKOM cucTeMe
XUMHUYECCKUX DJIEMECHTOB
JA.N. Menneneena

COOTBETCTBHUE C MX DJIEKTPOHHBIM
CTPOEHUEM U TOJIOKECHUEM B
MEPUONYECKON CUCTEME XUMHUECKUX
anemenToB JI.1. MenneneeBay.

2. IlpakTruyeckue 3agaHus Ha
YCTaHOBJIEHUE CBSI3U MEXIY
CTPOEHUEM aTOMOB XUMHUYECKHX
3JIEMEHTOB U TIEPUOINICCKUM
HM3MCHEHHEM CBOHCTB XUMHUYECKUX
3JIEMEHTOB U MX COCTUHEHUI B
COOTBETCTBUH C IMOJIOKEHHUEM
Ilepuoauueckoit cucreme.

3. IIpakTuKO-OpUEHTHPOBAHHEIE
TEOpEeTUYECKHUE 3a/I1aHUs Ha
XapaKTepU3alni0 XUMHUIECKUX
3JIEMEHTOB: «MeTtauinyeckue /
HEMETAJNTNYECKUE CBOMCTRA,
3JIEKTPOOTPULATENLHOCTD U CPOACTBO
K 2JIEKTPOHY XHMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C MX JJICKTPOHHBIM
CTPOCHUEM M ITOJIOKCHHEM B
MEPUOINIECKON CUCTEME XUMUIECKIX
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OK/

Ne MK Monyas/Pa3nen/Tema Pe3yabTaT 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
aneMmeHToB J[.U. MenneneeBa»
2 XapakTepuzoBaThb THIIBE KoHTpoabHast paGoTa
Paznen 2. XumMnueckue peakuuu XHMIYECKUX peaKkini «CTpoeHue BeleCcTBA M XUMUYECKHUE
peakium»
2.1 | OK |THmbl XUMHYECKUX PEaKIUii CocCTaBnATh peakuuu 1. 3amaun Ha cocTaBleHUE ypaBHEHUI
01 COEIMHEHUS, Pa3lIOKEHNUs, |peaKIIHii:
OK oOMeHa, 3aMeIIeHHS, — COEJIMHEHUS, 3aMEIICHUS,
04 OKHUCJIHUTEIBHO- pa3ioxeHus1, OOMEHa;
BOCCTaHOBHTEIIEHBIC — OKHCJIUTEITEHO-
peaxImm BOCCTaHOBHTEIIEHBIX PEAKITHIA C
HCIIOJIF30BAHNEM METO/Ia
3JICKTPOHHOTO OayiaHca.
2. 3agaun Ha pacyeT MacChl BEUIECTBA
i 00bpEMa
ra3oB I10 U3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WK 00bEMY OJIHOTO
M3 YYaCTBYIOUINX B pCAKIIUN BCUICCTB,
pacy€Tsl
Macchl (00bEMa, KoTn4ecTBa
BEIIeCTBA) MPOAYKTOB PEAKIIHHU, CCITH
OJITHO U3 BEIIECTB HMEET IIPUMECH
2.2 OnexTponutnyeckas aucconnarysi | CoCTaBIsATh YpaBHEHHS 1. 3aganus Ha cocTaBlIeHUE
Y HOHHBII 00MeH XIMHWYECKHUX PEaKIIH MOJIEKYJIIPHBIX 1 HOHHBIX PEaKIIi C
HOHHOTO 0OMeHa C y4acTHEM KHCIIOT, OCHOBAHMI U COJIeH,
Y4aCTUEM HECOPTAaHUYCCKUX (YCTAHOBJICHUEC NU3MCHCHUS
BEIIECTB KHCIIOTHOCTH CPEbI
2. JJaboparopHast pabota "Tumsl
XUMHUYECKUX peakiuii"
3 HccaenoBars crpoenne u |KonrponbHasi padora

Pa3nen 3. CTpoeHue u cBolicTBa
HEOPraHNYeCKUX BelIeCTB

CBOMCTBA
HEeOpPraHUuYecKHuX
BellecTB

«CBoiicTBa HEOPTAHHYECKUX
BeIleCTB)
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OK/
K

Monyas/Pa3nen/Tema

Pe3ysbTaTt 00yueHus

Tunbl 01IeHOYHbIX MEPONIPUATHIA

3.1

OK
01

Krnaccudukanms, HoMeHKIaTypa u
CTPOEHHE HEOPraHMYECKUX
BELIECTB

Krnaccuduuuposatsb
HEOPTraHUYECKHE BEIECTBA
B COOTBETCTBHH C UX
CTpOCHUEM

1. Tect «HomeHKkaTypa 1 Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXOS U3
HX XUMHYCCKON (QOPMYITBI MK
COCTaBJICHUEC XUMHYCCKON (POPMYITBI
HCXOJISl U3 HA3BaHUS BEILECTBA 10
MEXIyHAPOIHON MIJIM TPUBHAIBHOU
HOMEHKJIIATYPE».

2. 3agauu Ha pacvyeT MacCOBOU JOH
(Macchl) XHMHUYIECKOTO JIEMEHTa
(coemuHeHMs) B MOJIEKYJIe (CMecH).

3. [IpakTuyeckue 3a1aHus MO
Ki1accudukanyum, HOMEHKIAType U
XUMHYECKHM (hopMyIam
HEOPraHMYECKUX BEUIECTB Pa3IUYHbIX
KJIacCOB.

4. IlpakTryeckue 3aaHus Ha
oTpeNieIeHue XUMHYECKOH aKTHBHOCTH
BEIICCTB B 3aBUCHMOCTH BU/IA
XUMHYECKOH CBSI3U U THIIA
KPUCTANTNYECKON PEIIETKH
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OK
01
OK
02

Du3nKo-XMMHYECKHE CBOMCTBA
Heopraﬂnqecxnx BCILICCTB

YcranaBiauBaTh
3aBUCHMOCTH (PU3UKO-
XUMHYECKUX CBOMCTB
HEOpPraHMYECKHUX BEIIECTB
OT CTPOEHHUSI aTOMOB U
MOJIEKYJI, a TAKXKE THUIIA
KPUCTAJNTMYECKON PeIeTKH

1. Tect «OcoOEHHOCTH XHMHUYECKHIX
CBOMCTB OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(pOTEPHBIX TUAPOKCUIIOB U COJICH».
2. 3aaHus HA COCTaBJICHNE YPAaBHEHUI
XUMHYECKHIX PEAKIHA C yIaCTHEM
MIPOCTHIX U CJIOXKHBIX HEOPTaHUUECKUX
BEIIIECTB: OKCH/IOB METAJIJIOB,
HEMETAJUIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUHU U aM(POTEPHBIX
THJPOKCUIOB, HEOPIraHUUECKHUX COJIEH,
XapaKTepU3yIIHX UX CBOHCTBA U
CIOCOOBI IOy YCHUSI.

3. IIpakTUKO-OpUEHTHPOBAaHHbIE
TEOpeTHYECKUE 3aJaHus] HA CBOMCTBA U
MOJy4eHHE HEOPTaHMYECKHX BEIECTB
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OK
01
OK
02
OK
04

Wnentudukanys HeOpraHUIECKnX
BEILECTB

Uccnenosath
KaueCTBEHHBIC PEAKITUU
HEOPraHWMYECKHUX BEIIECTB

1. IIpakTUKO-OpUEHTHPOBAHHBIE
3aJlaHMs 1I0 COCTABIIEHUIO XMMUYECKHUX
peaknui ¢ ydacTueM HEOPTraHUIECKUX
BEIECTB, UCTIOIh3YEMbIX JIJISI KX
HACHTU(DUKALVH.

2.JTabopaTopHast pabora:
“Unentrduranys HEOPraHMISCKUX
BEIIECTB”

Pa3nen 4. Ctpoenue u cBOiiCTBa
OPTraHUYECCKHUX BEIECTB

HccnenoBaTth cTpoeHne U
CBOICTBA OPraHNYeCKHX
BelllecTB

KonTponbnas pabdora
«CTpoeHne 1 CBOHCTBA
OPraHN4ecKHX BellecTB»
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OK/

Ne MK Monyas/Pa3nen/Tema Pe3yabTaT 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
4.1 | OK |Knaccudukanus, CTpoeHHE U Knaccugunuposars 1. 3aganust Ha cocTaBlieHUE Ha3BaHUMN
01 HOMEHKJIaTypa OpraHUUECKUX OpraHWYeCcKHe BEIECTBA B |OPraHUYECKHUX COCTUHEHUH 10
BEIIIECTB COOTBETCTBUU C UX TPUBUAIBHOM UM MEXIYHAPOIHON
CTPOECHUEM CHUCTEMaTHUYECKON HOMEHKJIAType.
2. 3aaHysl HAa COCTABIIEHUE TOJIHBIX U
COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT
OPTraHWYECKUX BEIIECTB OTCIbHBIX
KJIaCCOB.
3. 3amaum Ha ompeeIeHre
MPOCTEHIIIeH (OPMYJIbI OPraHHYECKON
MOJIEKYJIbI, UCXOSl U3 JIEMEHTHOTO
cocrtana (B %)
42 | OK |CgoiicTBa OpraHM4eCKHUX YcranaBiuBarth 1. 3aaHus Ha cOCTaBJIEHUE YPaBHEHUI
01 COEMHEHU 3aBUCHMOCTH (PU3UKO- XUMHYECKHX PEaKIUi ¢ ydacTUEM
OK XMMUYECKHUX CBOICTB OpPraHUYECKUX BEIIECTB HA OCHOBAHUU
02 OpPraHUYECKHX BELIECTB OT [UX COCTaBa U CTPOCHUSL.
OK CTPOEHUS MOJIEKYJT 2. 3amaHust HAa COCTABIICHHE YPaBHEHUI
04 XUMHUYECKUX PEaKIuil,
WIITIOCTPUPYIONINX XUMHUYECKHE
CBOICTBa C y4ETOM MEXaHU3MOB
MIPOTEKAHMs JAHHBIX PEAKLUI U
TeHETUYECKOM CBA3M OPraHMUECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a4uy IO ypaBHEHUSAM
peaxiuii ¢ y9acTUEM OPraHUYECKHX
BELIECTB.
4. JTaboparopHas paborta
“IIpeBpanieHus] OPraHUuYECKUX
BEIIECTB NPY HAarpeBaHuK"
43 | OK |WUgenrudukamnus opranndeckux  |McciaenoBars 1.IIpakTUKO-OpUEHTHUPOBAHHBIC
01 BCHICCTB, UX 3HAYCHUC U Ka4Y€CTBCHHBIC pEAKIINN 3aJaHus 10 COCTABJICHUKO XMMHWYCCKUX
OK |mpumeHeHue B OBITOBO U OpPraHUYECKUX COCAUHEHUH | pEaKLMi ¢ y4aCTUEM OPraHUYEeCKUX
02 HpOHSBO}ICTBeHHOﬁ JACATCIBHOCTU |OTACIIBHBIX KJIaCCOB BCUICCTB, B T.4. UCTTIOJIb3YEMbIX IJIA UX
OK |uenoBeka uaeHTH(UKAINH B OBITY U
04 IIPOMBIIIIEHHOCTH.
2.JIabopaTopHas padoTa:
“UnenTrduranys opraHAIECKuX
COEUHEHNN OTIAEIbHBIX KJIacCOB”
¥ Pa3nea 5. Kunernueckue u 2 I P
BJIMSIHME PA3JIMYHBIX
TepMOJAUHAMUYECKHE
3aKOHOMEPHOCTH MPOTeKAHUS (bakTopoB Ha pasHoBecHe
- H CKOPOCTh XHMHYECKHX
XHMMHYEeCKHX peaKkuui N
peaKnui
5 OK  |CkopocTh XUMHYECKHX peakiuii. |Xapakrepu3oBats BiusHUE |[IpaKTHKO-OpHEHTHPOBAHHBIC
01 XuMHUUECKOe PaBHOBECHE KOHIICHTPalu1 TEOPETUYECKHE 3aaHNsI Ha aHAIIU3
OK pearupyromyx BemecTB U |(akTOpOB, BIUAIOIINX HA H3MEHEHHUE
02 TeMITepaTyphl Ha CKOPOCTh |CKOPOCTH XUMHUYECKOHN peaKIny.

XUMUYECKUX PEaKIMi
XapakTepu3oBaTh BIHUSHUE
M3MEHEHHUS KOHIEHTpaluu
BEILIECTB, PEAKIIUU CPEJbI U
TeMIIepaTypbl Ha
CMEUIeHHE XUMUYECKOTr0
paBHOBeCHS

ITpakTHKO-OpUEHTHPOBAHHBIC 3aJaHUS
Ha TpUMeHeHue npuHiuna Jle-
[aTenwve nsa HAXOXKIEHUS
HaIpaBJICHUS! CMEIIECHUSI PAaBHOBECUS
XUMUYECKOW PeaKkIK U aHAIH3
(haxTOpOB, BIHSIONINX HA CMEIIICHHE
XUMHUYECKOTO PAaBHOBECHS
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OK/

Ne MK Monyas/Pa3nen/Tema Pe3yabTaT 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
6 HccienoBate HCTHHHBIC
Pazgen 6. PacTtBopbl PacTBOPBHI C 32JaHHBIMHU
XapaKTepHUCTHKAMU
6.1 | OK [IlonsaTHE O pacTBOpax PazniuaTh ncTHHHBIC 1. 3agaun Ha IPUTOTOBJICHUE
01 pacTBOpbI pacTBOpOB.
OK 2. [IpakTUKO-OpUEHTHPOBAHHbBIE
02 pacyeTHbIe 3a/1aHUs HA TUCIICPCHBIS
CHCTEMBI, CIIOIb3yEMbIE B OBITOBOH U
HpOH3BOJJ,CTBeHHOI71 JACATCIBPHOCTHU
4eJIoBeKa
6.2 | OK |HccrnenoBanue cBoicTB pacTBopoB |MccnenoBath husmko- JlabopaTopHas paboTa
01 XUMHYECKHIE CBOMCTBA “IIpuroToBiIcHNE PACTBOPOB”
OK WCTHHHBIX PacTBOPOB
04
II | IIpodeccuonaTbHO-OPHEHTHPOBAHHOE coAep:KaHue (Coaep:KaHNe MPHKIATHOT0 MOXYJIs)
7 Paznen 7. OuenuBathb nociaeacTeus (3ammra Keica (¢ yuerom Oyaymiei
Xumus B ObITY H OBITOBOM M NnpoeccuoOHAILHON JeATeJbHOCTH)
TMPOU3BO/ICTBEHHOMI TMPOU3BO/ICTBEHHOM

JAeATECJIbHOCTH Y€J10BCKa

JeATeTLHOCTH YeJI0BeKa C
MO3UIINI YKOJIOTHYeCKO
0€30IacCHOCTH

OK
01
OK
02
OK
04
OK
07

Xumusi B ObITY U
MPOU3BOJICTBEHHOH J€ATEIHOCTH
YeJloBeKa

O11eHUBATh MTOCJIEACTBUS
OBLITOBOM U
MIPOU3BOJICTBEHHOM
JIEATEILHOCTH Y€EJI0BEKA C
MO3HIINH SKOJIOTHYECKON
0€e30IaCHOCTH

Keiic (¢ yuetom Oymyieit
npodeCCUOHATBHOM NeSITEILHOCTH)
Bo3MokHEBIE TEMBI KEHCOB:

1. ITorennenue KIuMara u
BBICBOOOX/ICHUE a30BBIX THAPATOB CO
JIHAa OKEeaHa.

2. Bynymue matepuansl Ajs aBua-,
MAaIlTUHO- ¥ IPUOOPOCTPOCHUS.

3. HoBbie MaTepuaibl Isl COTHEUHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX
npenapaTos
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