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AHHOTaLUs

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

Haumenosanue [100

O6pa3oBarenbHas mporpaMmma
CIIO

HanmenoBanue
00111e00pa3oBaTENHHOM
JUCUUTIINHBI

N3yueHne qucCUIIUHBL
UHTErPUPYETCS

¢ uzyuenuem OI1/], TIM

PazpaboTunk
Kpartkoe onucanue npukiIagHoro
MOTYJIST

CrpykTrypa paboueii mporpaMMbl
COOTBETCTBYET MAKETY,
YTBEPKICHHOMY JIOKaJTbHBIM
aKTOM OpraHu3alNuu

Pabouas mporpamMmma paccMoTpeHa
Y YTBEPIK/IEHA HA 3aCEIaHUN
METOIUYECKOI0 00bEe TUHEHHUS
MIPETo/1aBaTeNIei IIUKIOBBIX
METOANYSCKHUX KOMHCCHM

O6bem (%) conepkaHus B BUJE
MPUKJIATHBIX MOyJIEH TIO
THUCIUATUIMHE

% TPaKTHUKO-OPHUEHTUPOBAHHBIX

Tocyoapcmeennoe asmonomuoe npogeccuonanvroe
obpazosamenvHoe yupexcoenue « Enadoyacckutl
NOIUMEXHUYECKULL KOJLIeONHCH

IIpoecpamma noocomosxu cneyuanucmos cpeone2o 36eHa no
cneyuanvnocmu 15.02.14 Ochawenue cpedcmeamu
asmomamu3ayuy MmexHoJI02u4ecKuUx npoyeccos u
npou3800cma (no ompaciim)

OVI.07 Xumus

OI1.05 Mamepuanosedenue (3-4 cemecmp)

l'onosanosa Onvea Huxonaesna

Obwuii 06vem yuedHoll Haspy3Ku No peanu3ayuu
npogheccUuOHAIbHO-0PUESHMUPOBAHHO2O COOEPIHCAHUS
(npukiaounoii modyas) cocmasisiem 54 yaca.

Cnocob exatouenus 8 paboyyo npocpammy
npogeccuoHaIbHO-0PUSHMUPOBAHHO20 COOEPHCAHUSL —
KOHYEHMPUPOBAHHDILLL.

Memoouxa npenoodasanus npogheccuoHaibHO-
OPUEHMUPOBAHHO20 COOEPICAHUS U PEaTU3AYUS
KOMNEemMeHmHO20 N00X00a 8 U3N0HCEHUU U BOCHPUAMUU
Mamepuana npedycmampueaenm Ucnoib308aHue Cieoyiouux
81008 YUeOHbIX 3aHAMULL: NPpaKmuiecKue u 1a60pamopHule
pabomol, 1eKyusl, ypoK ¢ UCNOIb308AHUEM MYTbMUMEOULIHBIX
MexXHON02Ull, ceMuHap, ypok-uzpa, beceoa, ypox
meopemu4eckux U npaKmui4eckux camocmosamebHblx
pabom ucciedosamenbCko2o mund, KoHgpepenyus,
OUCKycCusl.

Tlonoocenue o nopsoke paspabomku u ymeepicoeHus
pabouux npozpamm ooueobpaz08amenbHuIX OUCYUNIUH C
yuemom npogeccuonanbHol HanpPasIeHHOCMuU NPOSPAMM 8
cocmaee cpedHe20 npopeccuoHaIbHO20 00pA306aHUs,
peanuzyemulx Ha 6aze 0CHOBHO20 00We20 0OPaA308aHUs 8
TATIOY «Enabysicckuii noIumexHuseckuti Koaieoxicy,
31.08.2023..

Luknosas memoouueckas Komuccusi 00ueodopazo6amenbHbix
oucyunaun, npomoxoa Ne7, 16.02.2024e.
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3aHSTUN 110 JUCHUITIINHE
[Tpodeccuonanbras 100%
HaIpaBJICHHOCTb

WHIMBUAYAIBHBIX TIPOCKTOB



PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

- denepanabHOr0 TrOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
npodeccuonanbHOro obpazoBanuss 1o crnenuanbHocTd 15.02.14 OchHamienue
CpPEICTBAMHM aBTOMATHU3ALMU TEXHOJIOIMYECKUX IPOLIECCOB M MPOU3BOJACTB (IO
OTpacisiM) yTBEp)KICHHOTO TpHKa3oM MuHuUcTepcTBa 00pa3oBaHUS W HAyKH
Poccuiickoit ®eneparun 09.12.2016 Nel582 (3apeructpupoBan MuHUCTEPCTBOM
roctuiuu Poccuiickoit @enepanuu 23.12.2016 Ne 44917);

- npuka3za MunucrepctBa npocseuienus: Poccuiickoit @enepanuu ot 01 ceHTa0ps
2022 r. Ne 796 «O BHeceHuM H3MEHEHUN B (pernepanbHble TOCYJapCTBEHHBIE
o0Opa3zoBaTeIbHbIE CTAaHAPThI CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaAHUS»;

- mpukaza MunucrepcTBa npocpenienus Poccuiickoit @enepanuu ot 12 aBrycra
2022 1. No 732 «O BHeceHMU WU3MEHEHHMH B (enepalbHbId TOCYIapCTBEHHBIN
oOpa3oBaTenbHbI CTaHAAPT CpeaHero oOuero oOpa3oBaHMs, YTBEP>KICHHBIM
npukazoM MuHHCTEpcTBa oOpa3zoBanusa u Hayku Poccuiickorr @eneparuu ot 17
Mast 2012 1. Ne 413y,

- IIpukaz MunucrepctBa npocseuienusi Poccuiickoit @enepauuu ot 24.08.2022
No 762 "OG6 yrBepxnenuu Ilopsnka opraHuzallid ¢ OCYLIECTBIICHUS
00pa30BaTEeNbHON MEATENBHOCTH MO 00pa30BaTENbHBIM MPOTPAMMAM CPEIHETO
npodeccruonanbHOTO 00pazoBanus';

—IIpuka3 MunucrepctBa npocsemenuss Poccniickon @enepanuu or 14.07.2023
Ne 534 "O6 yrtBepxknenun Ilepeuns mnpodeccuit paboumx, TOIKHOCTEH
CILyXaIl1X, IO KOTOPBIM OCYILECTBIIAETCS MpodeccuoHanbHoe 00yueHue",;

- «lIpumepHoii pabouedi mporpamMmsl  001I€00pa3OBaTENILHOM  yueOHOM
TUCHUIUIMHBL  «XUMHs» A1 NpodecCUOHANBHBIX  00pa30BaTEIbHBIX
opranuzanuid, pekoMeHaoBanHori @®I'bBOY AIIO «MHCTUTYT pa3BUTHS
npodeccruoHanbHOro oopazoBaHus» (Ipotokod Nel3 ot 29 centsops 2022 r.);

- nokanpHOro akta oT 31.08.2023r. «O mopsnke pa3paOOTKH U yTBEPIKICHUS
pabounx  mporpaMMm  00mIcoOpa3oBaTEIbHBIX  JUCHUIUIMH C  YYETOM
npo(ecCHOHANBHOM  HANpaBIEHHOCTH MpOrpaMM B COCTaBE€  CPEIHEro
npo(ecCHOHANBFHOTO 00pa30BaHus, PEaTU3yeMbIX Ha 0a3e OCHOBHOTO OOIIETro
obpazoBanus B [AIIOY «EnaOyxcKkuii MOMUTEXHUYECKUNA KOS,

- Pabouell mporpammel BOCIIMTAHMS, YTBEPKICHHON HA MEIarorunyeckoOM COBETE
Ne4 ot «19» despais 2024r.

Pazpaborana npenogasarens: ['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
15.00.00 Mamunocrpoenue: 15.02.14 Ocnamenue cpeacTBaMM aBTOMAaTH3ALUU
TEXHOJIOTHUYECKHUX MPOLIECCOB U MPOU3BOJICTB (110 OTPACIISIM).

[Ipodunb noayyaemoro nmpodeccuoHanTbHOro 00pa30BaHMs TEXHOJIOTHYECKM.

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

CopnepxaHne AMCUMIUIMHBI HMMEET MEKIIPEIMETHBIE CBA3U C JAMCLUIUIMHAMMU
obmenpodeccuonanpHoro nukiaa —  OILL03  Marepuanosenenune, OII1.02
DNEeKTPOTEXHUKA U DJIEKTPOHUKA.

1.3. Heau u 3aaa4u y4eOHON IMCUMINVIMHBI — TPeOOBAHMS K pe3y/bTaTam
OCBOCHMSI TUCHUILIHHBI:

@opMUpOBaHUE y CTYIEHTOB NPEJICTABICHUA O XUMHUYECKOH COCTaBIIAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KAK OCHOBBI IPUHATHUS PEIICHUH B )KM3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOIHON cpee.

3ajgadn TUCHUIUIUHBI:

1) chopmupoBarh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKUX
IPOLIECCOB U SIBIICHUI B OKPY>KaloLEd Cpese, UEJOCTHOM HayYHOU KapTHUHBI MUpA,
B3aMMOCBSI3H U B3aMMO3aBCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHs COCTaBJIATH (OPMYJIbI HEOPraHMYECKHX M OPraHMYECKHUX
BEUIECTB, YPAaBHEHMs]  XUMHUYECKUX  peakuuid, OOBICHATH HUX  CMBICIH,
MHTEPIPETUPOBATH PE3YJIbTATHl XHMHUUECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TMPOBEACHUA  MPOCTEHIIMX  XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HUCCIENOBAaHUW C COONIOAEHHMEM MpaBW  0OE30IacHOro
oOpallleHus C BEeIIeCTBaMU U JIaOOpaTOPHBIM 000pYyA0BaHUEM;

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

5) chopmupoBaTh YMEHUS IPOTHO3UPOBATH MOCIIECTBUS CBOEH NEATETbHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmupoBaTh NOHMMAHUE 3HAYUMOCTH JAOCTHKEHUN XUMUYECKON HAYKU U
TEXHOJIOTHUM JJIs1 pa3BUTHUS COIMATBHOM U MTPOU3BOACTBEHHOU cdep.

1.4. Ilnanupyemble pe3yjbTaTbl OCBOCHHSI 001Ie00pa3oBaTeJbHOM
aucUIIMHEI 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 coep:kanne yueOHoi Aucuumimabl OY/1.12 Xumus

HaunmMeHoBan
He pa3/iesioB u
TeM

Conep:kanue ydye0HOro Marepuasia (0OCHOBHOE M PO ecCHOHATILHO-
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS,
NPUKJIATHOH MOAYJIb

O0BeM yacoB

YpoBensb
OCBOEHHUSI

dopmupyemMble
oo1ue n
npogeccHoHaNbH
ble KOMIIETeHIIMH

Pasnen 1. OcHOBBI CTPOEHHS BellleCTBA

Tema 1.1.
Ctpoenue
aToOMOB
XAMUYECKHX
3JIEMCHTOB U
pupoIa
XUMHYECKOM
CBSI3U

OcHoBHOE coep:kaHue

Teopernueckoe o0yueHue

CoBpemeHHast Mojienb CTpoeHHs: aToma. CHUMBOJIMYECKUN S3BIK XUMHH.
XUMHYECKUI JJIEMEHT. OnexTpoHHas KOH(UTrypanus aToMma.
Knaccudukanys XuMu4ecKux 3J1€MEHTOB (S-, p-, d-a1emeHTsl). BaneHTHbie
JNEKTPOHBI. BaleHTHOCTb. ODNEKTPOHHAs NPUPOJAa XUMHUYECKOW CBS3H.
DNeKTpOOTPULIATETLHOCTh. Buabpl XuMHUECKOW CBsI3W  (KOBaJCHTHas,
MOHHAs1, METAJIIMYECKasi, BOJAOPO/IHAs) U CLIOCOOBI €€ 00pa30BaHMUs.

— | NN

HpO(l)eCCI/IOHaJILHO-OpHeHTI/IPOBaHHOC coacpkaHue

B3anmocBs3n u B3aI/IM006yCJIOBJIeHHOCTB CTPOCHUA aTOMA, BCUICCTBA, TUIIOB
XUMHUYECKON CBS3M CBOMCTB BemecTB (DJIEKTPONPOBOAHOCTh U CTPOCHHUE
aToMa, MMPOBOJHUKHU, MOJIYIIPpOBOAHHKH, AUSJICKTPUKH, MarHuTHBIC
MaTCpHraibl, MATCPHUAJILI JJI U3TOTOBJICHUA CPCACTB aBTOMaTI/ISaHI/II/I).

IIpakTHYecKHe 3aHATHS

Pemenue 3amanuii Ha WCIIOIL30BAHNE XMMHUUECKOM CMMBOJIMKHM U Ha3BaHHUU
COCTMHEHHH 10 HOMEHKJIATYpe MEXIYHAPOJAHOTO COK03a TECOPETUUYECKON
NPUKIAIHON XMMHUM W TPUBUAIBHBIX Ha3BaHWM Ui  COCTABIICHMS
XUMUYECKUX (OPMYJT JBYXaTOMHBIX COEIUHEHUU (OKCHIOB, CYIb(HIIOB,
TUAPUIIOB U T.I.) U JAPYTHUX HEOPTraHWYECKUX COCIUHEHUM OTACIIbHBIX
KJIaCCOB.

[IpakTHueckue 3aaHusl Ha YCTAHOBJICHHE CBSI3M MEXK]y CTPOEHHUEM aTOMOB
XUMUYECKUX DOJEMEHTOB M TEPHOJWYECKMM HW3MEHEHHEM  CBOWMCTB
XUMHYECKHUX 3JICMEHTOB U MX COCIAUHCHHUI B COOTBETCTBHU C IIOJIOKCHUCM
[TeproanyecKoil CUCTEMBI.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

JIByXaTOMHBIX COEIUHEHUH (OKCHIOB, Cynb(QHUIOB, THAPUIAOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX COCAMHEHHUHN U OTACIBbHBIX KJIACCOB MPUMEHSIEMBIX
B CPEJICTBAX aBTOMAaTHU3aIMH.

OK 01

Tema 1.2.
[Tepuoanuecku

OcHoBHOE coepkaHue

IMpakTnyeckune 3aHATHS

OK 01
OK 02




U 3aKOH U
tabmauma J[.1.
MenneneeBa

[Tepuonnueckas cucreMa xumuueckux 3neMeHToB .M. Menneneena.
®usnyeckuit cmpica [lepuoanueckoro 3akona JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB, 00pa3yeMbIX
VMU MPOCTBIX U CIIOKHBIX BEIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOTro 3eMeHTa B [leproanueckoit cucreme. MUpOBO33pEHYECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.. Menneneesa. [Iporaosst
J.M1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX JIEMEHTOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA
XapaKTepUCTUKY XUMHUUECKUX 3JIeMEHTOB «MeTamuyeckue /
HEMETaJJINYECKHE CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMHUUECKHUX
3JIEMEHTOB B COOTBETCTBHH C MX JIEKTPOHHBIM CTPOCHUEM H IOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME XUMUYECKHX AeMeHToB J[.M. MenneneeBay.

Pa3zpnen 2. Xumuueckne peakuumn

Tema 2.1.
Tursr
XHUMHYSCKHX
peakuui

OcHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHue

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIMNA C y4aCTHEM HEOPraHUYECKUX
BenecTB. COoCcTaBIeHUE YPABHEHUN PEaKUil COEAUHEHUS, PA3I0KEHMS,
3aMellleHus, 0OMeHa, B T.4. peaKl1il FTOPEHNUs, OKUCIIEHUA-BOCCTAHOBIICHUS.
VYpaBHeHUsI OKUCIEHUSI-BOCcCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTENb
1 BoccTaHOBUTENb. COCTaBIEHNE U YPaBHUBAHUE OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIil METOJOM AJIEKTPOHHOT 0 OanaHca.
OKHCAUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH B IPUPOJE,
IIPOU3BOJACTBEHHBIX IIPOLECCAX U KU3HEACITEIBHOCTA OPraHU3MOB.

— (N =

IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COIePKAHHE

Koppo3us MeTaJiioB, THIIBI KOPPO3UH METAIIIOB, U METOJIBI OOPHOBI C
KOppO3HueH (HUKEIUPOBaHKUE, OKCHAUpOBaHue, hocharupoBaHue 1 ap.)

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

KonmuuecrBennrsle otHOmEeHUS B XUMUH. (OCHOBHBIE KOJIHMYECTBEHHEIE
3aKOHBI B XMMHUHU U PacyeThl M0 yPaBHEHUSM XUMUYECKUX peakuuii. Monb
KaK eJMHHIIA KOJIMYECTBA BemecTBa. MomsipHast Macca. 3aKOHBI COXPaHCHHUS
MacCchl H OHEpPrudM. 3akoH ABoraapo. MomspHbelii 00beM Ta30B.
OTtHOcHUTENbHAS IUIOTHOCTL ra3oB. Pacdersl IO YPAaBHCHUSAM XHUMHUUCCKHUX
peaKIyii C UCIOJb30BaHUEM MAaCChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B,

OK 01
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KOJIMYCCTBA BCUICCTBA.

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COACPKAHUE

Pemenue 3amau ¢ mpor3BOACTBEHHBIM COJICPIKAHUEM.

Tema 2.2.
ONEeKTPOIUTHY
eckas
IHACCOIIAAIINS
¥ MOHHBIHN
obMeH

OcHoBHOE coaecpkanue

Teopernueckoe o0yuenue

Teopust  >I€KTpoOAUTHYECKON  auccounanuu. MoHBL. — DIEKTPOIUTHI,
HeAIEKTPoNInThl. Peakinyu nonHoro oomena. CocTtaBiieHHEe peakiiii HOHHOTO
oOMeHa TyTEeM COCTaBIEHUS UX TMOJHBIX U COKPAIIEHHBIX HWOHHBIX
ypaBHeHUU. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHus Ha COCTaBJICHUE
HMOHHBIX PEaKLIM.

—_ N =

IIpodeccHoHaTbHO-OPHEHTHPOBAHHOE COIeP:KAHME

XUMHUYECKHE WCTOYHMKH TOKA, CHJIbHBIE U cla0ble 3JIEKTPOJUTHI,
MIPOBOJAHMKYU TEPBOTO M BTOPOTrO POJa, BIUSHUE Pa3IUYHbIX (PAKTOPOB Ha
3JIEKTPOIIPOBOIHOCTD, YCTPOMCTBO U TIPUHLINATL JEUCTBUSA
TepMONap,aKKyMYJISITOPOB U IPYTUX JATUYHUKOB.

JlabopaTopHbIe 3aHATHS

Jlaboparopnas padota “TUIbI XUMHUYECKIX PEAKITHIL”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U
00pa3yIoIIMXCsl BELIECTB) M MPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue
peaKIuii HOHHOro 0OMEHa, OIIPEIEIEHUE CPEIbl BOJAHBIX PACTBOPOB.
3aaHusl Ha COCTaBJICHUE HOHHBIX PEaKLU.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE COIePKAHME

KucnotHoe yucno 3aeKTpor30SIMMOHHOIO0 Macia. KHCIOTHO- MIEenoYHOon
THIT BOCCTAHOBJICHUS JICKTPOM3OJISIIIMOHHBIX MacCell.

Kountpoasnas padora 1. CTpoeHue BelecTBa U XUMUYECKUE PEAKITHHI

OK 01
OK 04

Pa3znen 3. CTpoeHue u CBOIICTBAa HEOPraHUYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukai

OcCHOBHOe co/Iep:KaHue

5N

Teopeaneclcoe oﬁyqelme

OK 01
OK 02
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us,

HOMEHKJIaTypa
U CTpPOEHUE

HEOpPraHUYecK
UX BEIIECTB

[Ipenmer Heopranuyeckoit xumun. Kiaccuukanus HeOpraHHIEeCKUX
BemiecTB. [IpocTeie u cioxHbie BenecTBa. OCHOBHBIE KIACChI CIOKHBIX
BEILIECTB (OKCHJIbI, THIPOKCUIBI, KUCIOTHI, COJIN). B3auMocBsi3b
HEOPraHWYECKUX BEIIECTB. ATpEraTHble COCTOSIHUS BEIIECTBA.
Kpucrannuaeckue u amopdHbIe BemecTBa. THUITBI KPHCTATUTMYECKUX
pENIeTOK (aTOMHast, MOJICKYJISIpHAs, HOHHAs, METaJUTHuecKas ). 3aBUCHMOCTh
($u3nUeCKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIITMYECKON PELICTKH.
3aBHCUMOCTh XUMHUYECKON aKTUBHOCTH BEIIECTB OT BHIAa XUMUYECKON CBI3H
Y THUIA KPUCTAILUTUIECKON pemeTku. [IpuauHb MHOTOOOpa3us BEIIECTB.

IIpodeccuonaTbHO-OpHEHTHPOBAHHOE COIePKAHME

B3anMocBs3b 1 B3aMMOOOYCIOBICHHOCTb CTPOEHUS aToma, Turos
KPUCTAJJIMYECKON PEIIETKN BEIIECTBA U TUIIOB XUMUYECKON CBSA3H Ha
($U3MKO- XMMUYECKHE CBOWCTBA MMPOBOJIHUKOBBIX U MOIYIIPOBOIHUKOBBIX
MaTepHUaJIOB.

IpakTnyeckue 3aHATHS

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEILECTBA UCXOMS U3
UX XMMHUYECKOH (POPMYIIbI UM COCTABICHUE XUMUUECKOH (hopMyIIbl uCX0s
13 Ha3BaHMsl BellecTBa o MexayHapoaHoi (MIOITAK) unu TpuBuaibHOM
HOMEHKJIaType.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE

PernreHne mpakTHUeCKUX 3aJaHUN 1O KIACCU(PHUKAIMH, HOMEHKJIATYype H
XUMHAYECKHM (popMysiaM HEOpPraHMYECKHMX BEUIECTB pPa3IMYHBIX KIJIACCOB
(yrapHplii Ta3, OKHCH W OKHCIBI METaUIOB, (EeppuThl, COCTaB
QJICKTPOU3OJIAIUOHHBIX  CJIIIOM, HSOHﬂHHOHHOﬁ KCpaMHUKU W CTCKJIIa H
ApyTuX): Ha3blBaTh M COCTABIATH (OPMYJIBl XHUMHYECKHX BEIIECTB,
OIMPCACIIATL NPUHAAJICIKHOCTD K KJIACCY.

Hctounnku xumudeckor wuHboOpMauu (CpeacTB MaccoBOW HH(oOpMaiuu,
cetb UWHrepHner wu gnpyrue). llouck wuHbOpManmuu TO Ha3BaAHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM GhopMyJIam.

Tema 3.2.
dusuko-

OCHOBHOe co/Iep;KaHue

Teopeaneclcoe oﬁyqelme

OK 01
OK 02
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XUMHUYCCKUC
CBOMCTBaA
HEOPTraHUYECK
HX BEIIECTB

Metamnel. OOmue ¢u3nueckue W XUMHYECKHE CBOWCTBA METAJLIOB.
CriocoObl TOy4eHusi. 3HAYCHHWE METAJUIOB W HEMETaNIOB B TPHPOJEC U
KHU3HEACITSILHOCTH YeJIOBeKa M OpraHu3MoB. Kopposus MeTayioB: BHIIBI
KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

HpO(l)eCCI/IOHaJILHO-OpHeHTI/IPOBaHHOC coacpkaHue

CrtpoeHne MEeTalTMYeCKUX MPOBOJAHUKOBBIX U MaTEepPHANIOB, UX (hHU3UUYECKUE
U XUMHYCCKUC XaPAKTCPUCTUKU (HpOBOI{HI/IKOBaH MEAb H €€ CIIIaBhbI,
QIIOMUHUM, Kele30, CTallb, OJaropogHble METauTbl) TPUMCHECHHUE
TYTOIUIAaBKUX M JKAPOCTOMKUX METAJUIOB, CBHMHIA, PTYTH W pPa3JIMYHBIX
criaBoB. Kopposwsi MeTayjioB, THIIBI KOPPO3WM METAJUIOB, W METOJbI
00pBOBI C KOppOo3ueH (HUKEIIMPOBaHKE, OKCUANPOBaHHe, pochaTrupoBanue u
1p.), METaJUTbl | JAPYTHE AJIIEMEHTHI U BEIIECTBA B OMOC(Eepe KaK HCTOUHUK
IMOCTYILICHUSA 3arpA3HAIOIINX BCIICCTB.

Hemeramnel. OOmue Qu3nueckue M XUMHUYECKHE CBOWCTBA HEMETAJIOB.
Turmmuneie cBoiictBa HemetauioB [V— VII rpymmn. Knaccudukanms wu
HOMEHKJIaTypa COeIMHEHMH HeMeTalioB. KpyroBopoTsl OHMOreHHBIX
2JIEMEHTOB B IPUPOJE

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJACPKAHUE

@OU3MKO-XMMUYECKHE  XapaKTePUCTUKU  Ta3000pa3HbIX  JHUAJIEKTPHUKOB,
MOJIyIPOBOJIHUKOB

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIIECTB
(OKCHIIOB, TUAPOKCUAOB, KUCIIOT, COJICH U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHUMN, BBICIITIX
OKCHJIOB ¥ THJIPOKCHJIOB.

HpO(l)eCCI/IOHaJILHO-OpHeHTI/IPOBaHHOC coacpkaHnue

XuUMHJe cKue MCTOAbI OYUCTKH U YTUIIU3AallUH TPOMBIIIJICHHBIX OTXOHJ0B.

HpaKTI/I‘{eCKI/Ie 3AHATHUSA

CocraBieHHE YpPaBHEHMM XMMHUYECKUX PEAKIHUI C y4acTUEM IPOCTHIX H
CJIIOKHBIX HEOPraHWYECKHMX BELIECTB: METAUIOB M HEMETAJUIOB; OKCUIOB
METAJUIOB, HEMETAJUIOB M aM(OTEpHBIX 3JEMEHTOB; HEOPraHUYECKHX
KHCJIOT, OCHOBaHUH M aM(pOTEPHBIX T'HJIPOKCUIOB; HEOPTAaHUIECKUX COJICH,
XapaKTEepU3yIOLINX UX CBOMCTBA.

18




IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Pemienne nmpakTUKO-OPHUEHTUPOBAHHBIX TEOPETHUYECKUX  3aJaHUA  HA
CBOWCTBa, COCTaB, MOJy4YeHHE M O€30IacHOE HCIIOJB30BaHUE BaKHEUIIIHX
HCOPTraHNYCCKUX BCIICCTB B GBITy u HpaKTI/IquKOﬁ ACATCIIBPHOCTHU YCJIOBCKA
(memeHTaIus1, OKCUIUPOBAHUE, A30THPOBAHKE, TTalKa)

Tema 3.3. OcHOBHOe coep:KkaHHue 2 OK 01
WNnentudukan | JlaGoparopHbie 3aHATHS 2 OK 02
ui Jlabopartopnast pabora «nenTrudukaims HeOpraHMYECKUX BEIIECTBY. 1 OK 04
HCOPraHHYECK | Pernrenne SKCIEPUMEHTAIBHBIX 3a1a4 10 XUMHUYECKHM CBOHCTBAM METAJJIOB
UX BCIICCTB | i gemMeTaJJIOB, 1O PACIIO3HABAHUIO W MOJYYCHHIO COCTUHCHHA METaUIOB U
HEMETAJLJIOB.
Wnentudukanus HEOPraHMYeCKUX BEUIECTB C HCIOJIb30BaHUEM UX (PHU3HKO-
XUMHYECKHX CBOIACTB, XapakTepHBIX  KAa4eCTBEHHBIX  PEaKIIUH.
KauecTBennble peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTHOH aMMOHWUSI.
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJACPKAHUE
JIP:  beccTpyXKOBBIM METOJ KAUYE€CTBEHHOrO aHaju3a XUMHUYECKUX 1
AJIEMEHTOB B Pa3IUYHbBIX CIIJIaBaX
KountpoabHnas padora 2. CBOIICTBa HEOPTaHUYECKUX BEIIECTB 2
Pasnen 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX BellecTB 24
Tema 4.1. OCHOBHOe co/Iep;KaHue 4
Knaccudukan | Teopernueckoe o0yueHue 2
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Ui, CTPOCHUE U

HOMEHKJIaTypa

OpraHUYECKUX
BEILIECTB

IlosiBiieHHE U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer
OpraHNYeCcKOM XUMHUH. MECTO ¥ 3HAYEHUE OPTaHMYE€CKOM XUMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XHWMHMUYECKOE CTPOCHHE KakK IMOPSAOK COEAUHEHUS aTOMOB B MOJIEKYJE
COIVIACHO MX BaJEHTHOCTH. OCHOBHBIE IOJIOKEHHMSI TEOPUH XUMHYECKOIO
CTpOCHUs OpraHudyeckux coeauHeHud A.M. byrtneposa. Yriepomnslii
CKEJIET OpraHM4eCKOW MOJIEKYJbl. 3aBHCHUMOCTb CBOWCTB BEILLIECTB OT
XUMHUYECKOTO CTPOCHUSI MOJIEKYJI. MI30MepHs U U30MEPBL.

[Tonsatue o pyHkunoHansHOHU rpymnne. Pagukan. [IpuHnmne! knaccuduxanun
OpraHWYEeCKHUX COECIMHEHHHU. MexayHapoaHass HOMEHKIATypa W MPUHLUIIBI
HOMEHKJIATypbl OpraHuueckux coeanHeHuil. [lonsaTue 00 a3oTcomepkamux
COETMHEHMSIX, OMOJOTMYECKH aKTHBHBIX BeEllecTBax (yIjeBOoAax, >KHpax,
OenKax M Jp.), BHICOKOMOJEKYJISPHBIX COCAMHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO).

HpOq)eCCI/IOHaJILHO-OpI/IeHTHPOBaHHOC coaecpkanue

BBICOKOMOJ'ICKy.TIHpHLIC COCIUHCHMUA, MMPUMCHACMBIC B Ka4yCCTBC
ANSJICKTPUKOB.

IpakTnyeckune 3aHATHS

Homenkmarypa  OpraHMYecKMX  COCJAMHCHHU  OTACTBHBIX  KJIACCOB
(HacChIIIEHHBIE, HEHACHIIIIEHHBIE U apOMATHYECKHE YTJIEBOJOPO/IbI, CIIUPTHI,
(deHOIBI, ambACTUABI, KETOHBI, KapOOHOBBIC KUCIOTHI W 1p.) CocTaBieHHe
MOJIHBIX W COKPAILIEHHBIX CTPYKTYPHBIX (OPMYT OpPraHMYECKUX BEIIECTB
OTIENBHBIX KIJIACCOB, HWCIIOJIb3YS WX HAa3BaHUS IO CHUCTEMATHYCCKOW U
TPUBHAIBHONH HOMEHKIAType (STWJIEH, AaleTHIeH, TIulepuH, ¢eHo,
dbopManbpaerua, YKCyCHas KHCJIOTa, TJAWIHMH). PacdeTsl mpocTeimen
(GhOpMyIIBI OPraHuYeCcKOM MOJIEKYJIbI, HICXO/SI U3 3JIEMEHTHOTO cocTana (B %)

OK 01

ITpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Homenknarypa opraHu4ecKiX COeIMHEHUN OTJENbHBIX KJIaCCOB Ha MpUMEpe
BEILIECTB, MPUMEHAEMbIX B IPOU3BOICTBE JATUYUKOB M JIp.

Tema 4.2.
CsoiicTBa
OpraHNYEeCKHUX
COCIMHECHU I

OcHOBHOe co/Iep:KaHue

12

Teopeaneclcoe oﬁyqelme

®OU3MKO-XMMUYECKAE CBOWCTBA OPraHMYECKHX COCAMHEHHH OTICIBHBIX
KJIAaCCOB (OCOOEHHOCTH KIIACCHU(UKAIMU W HOMEHKIIATYyphl BHYTPH KJIacca;
TOMOJIOTHUECKUH psill U o0mmasi hopmyIa; u3oMepusi; GU3NIeCKUe CBOMCTBA;
XUMHYECKHE CBOMCTBA; CIIOCOOBI IMOTYICHHS).

OK 01
OK 02
OK 04
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

dusznyeckue M 3SJIEKTPUUYECKHUE XaAPAKTEPUCTUKHU 3JIEKTPOU3OJISALIUOHHBIX
Mmacel. Temmeparypa BCIBIIIKH, KHCJIOTHOE YUCIO, TEXHHKA 0€30MaCHOCTU
pu paboTe ¢ MUHEPAIbHBIMHU, TPaHC(HOPMATOPHBIMHU MacIaMu.

0,5

— IpeJiesIbHbIE YITIeBOJOPO/b! (IKaHbl U LIUMKJIOANKaHbl). ['opeHne meraHa
KaK OIMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIUICHHOCTH H OBITY.
CBoifcTBa NpPUPOJHBIX YIJIEBOAOPOAOB, HAXOXAEHUE B TPUPOAE U
MIPUMEHEHNE AJIKaHOB;

— HempezenbHble (AJKEHbl, aJKUHBl W AaJKAJAUEHbl) U apoMaTHYECKHUEe
yIIeBoA0poAbl. ['opeHue aneTuneHa Kak UCTOYHUK BBICOKOTEMIIEPATYpPHOTO
IUTaMEHH JUIs CBApPKH U PE3KH METaJLIOB.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME

MuHepanbHbIe 3JIEKTPOU3OISIMOHHBIE Macia — KaK CMECh YTJICBOAOPOJIOB
napauHOBOTO, Ha(pTEHOBOTO u apoOMaTHYECKOI0 psna,
AIIEKTPOU3OJISIIIHOHHBIC PE3UHBI.

0,5

— KHCJIOPOJICOAePKAIUE COSAMHCHHUS (CUPTHI W (PeHONBI, KapOOHOBBIE
KHUCTIOTHI U 3(UPBI, aJbACTUAB U KETOHBI, JKUPBI, yTaeBoabl). [IpakTuyeckoe
NpUMEHEHHE  OTWICHTJHUKONS,  ThuiepuHa, (Qenoma. [Ipumenenue
dbopManpaeruaa, aneTanbIeruaa, YKCYyCHOW KHUCIOThl. Mblla Kak Ccoiu
BBICIIMX KapOOHOBBIX KMCJIOT. MoroIMe CBOMCTBAa MbLIA.

— a30TcojepXkallie COECOUHEHUs (aMUHBI M AMHUHOKHUCIOTHI, OCJIKH).
BrbicokoMONeKyIsipHbIE COEIMHEHUsl (CUHTETHUYECKHEe U OUOJOTHYECKH-
akTHBHbIE). MoHOMep, Moaumep, CTPyKTypHoe 3BeHo. [lonmumepuzanus
JTUJICHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eHeTnyeckas CBsI3b MEXAY KJIaCCAMH OPraHUYECKUX COCIMHEHUI.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE COIePKAHME

CBolicTBa H MNPUMCHCHUEC  TCPMOINUIACTHYHBIX W  TCPMOPCAKTHBHBIX
1acTMacce nu KOMITIO3HUTHBIX MaTepuraIoB (TCKCTI/IHLHHC
QJICKTPOU3OJIAINMOHHBIC MATCPUAJIbI M 3JICKTPOU30JIAIIMOHHLBIC HJ'IaCTMaCCI)I).

[IpakTnyeckue 3aHATHA

CBoiicTBa OpraHMYECKUX COEAMHEHUN OTIENIBHBIX KJIacCOB (TpUBUANIbHAS U
MEXAyHapoAHass HOMEHKJIaTypa, XHUMHUYECKHE CBOMCTBA,  CIOCOOBI
MOJyYeHUs): MpelesibHble (aJKaHbl M I[MKIOAJIKAHbl), HENpeIebHbIe
(ayIKeHbI, aJIKUHBI U aJIKaJUEHbl) U1 apOMaTUYECKUE YTIEBOJOPO/bI, CIIUPTHI
U (heHoJIbl, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aJIbJAETH/Ibl U KETOHbI, aMUHBI U
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AMUHOKHCIIOTBI, = BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHMs.  3aJaHus  Ha
COCTaBJICHHE YpaBHEHUH XMMHUYECKUX PEaKIUil ¢ y4yacTHEM OpraHMYeCKHX
BEILIECTB HA OCHOBAHUHU UX COCTaBA U CTPOCHHS.

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJACPKAHUE

IIP: CpolicTBa M NPUMEHEHHE TEPMOIUIACTUYHBIX U TEPMOPEAKTHBHBIX
IJIACTMAcC U KOMITO3UTHBIX MaTEpHAJIOB (TeKcTUIIbHBIE
NEKTPOU30JIILIMOHHBIE MATEPUAIIBI M 3JIEKTPOU30JISILIMOHHBIE MIJ1ACTMACCHI)

CocraBieHue cxeM peakuuil (B TOM 4YHCIE O MPEIIOKEHHBIM LENOoYKaM
IIPEBPALICHUM), XapaKTEPU3YIOLUIUX XMMHUYECKUE CBONCTBA OPraHUYECKHX
COEJMHEHUI OTIENbHBIX KJIAcCOB, CIOCOOBI MX IOJY4YE€HUS M Ha3BaHUE
OPraHMYEeCKUX COCIMHEHMM [0 TPUBHUAIBHOM WIM MEXKIyHApOIHON
CHUCTEMATHYECKOM HOMEHKIIATYPE.

ITpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX  TCOPCTUUYCCKUX 3a,I[aHI/II>’I Ha
CBOMCTBA OpPraHu4CCKux COGILI/IHGHI/Iﬁ OTACIBHBIX KJIACCOB

JlabopaTopHasi padora

Jlaboparopnast pabora “TIpeBpamieHusi OpraHWYECKHX BEIIECTB MPHU
HarpeBaHun".

[Tonydyenue 3TUIEHA U U3yYEHUE €r0 CBOMCTB. MoJenMpoBaHUE MOJIEKYJ U
XUMUYECKUX IIPEBPALLCHUN HA IPUMEpE 3TaHa, TUIICHA, ALICTWICHA U JP.

Tema 4.3.
Nnentudukarir
ust
OpPTaHHYECKUX
BEIIIECTB, UX
3HAYEHUE U
NPUMCHCHUE B
OBITOBOM U

OcHoOBHOe coep:kaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHeHus. [IpumeneHwe u Ouonoruyeckas poJib
yraeBonoB. OKHCIIEHHWE YIJIEBOJAOB — HCTOYHMK OSHEPIrUM  JKHUBBIX
opranu3zmoB. OOnacTu NpUMEHEHUs aMUHOKUCIOT. IlpeBpamieHus OenkoB
numu B opranusme. buonormueckue QynHkumm OenkoB. buonorumueckue
¢byHKIMHU XUpoB. Posib opraHnyeckoil XUMUM B peIlIeHUH MPOOJIEM MUIIEBOM
0e3omacHOCTH

OK 01
OK 02
OK 04
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MIPOU3BOJICTBE
HHOH
JCATCIIBHOCTHU
yeJioBeKa

Ponp opraHmueckoil XMMHHM B PpEIIEHUH MPOOJIEM DSHEPreTHYECKOU
0€30IaCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3AaHUU HOBBIX MAaTepHasoB,
HOBBIX MHCTOYHUKOB DJHEPruMM (QJIbTEPHATUBHBIE MCTOUYHHUKH DSHEPTUM).
OnacHOCTh BO3NEHUCTBHA Ha JKUBBIC OPraHU3Mbl OPraHMYECKHX BEILECTB
OTAENBHBIX KJIACCOB (YTJIEBOAOPO/BI, CIIUPTHI, (DEHOIBI, XJIOPOPTaHUUECKUE
IPOM3BOJHBIEC, AIBAECTUABI M Jp.), CMBICA IOKa3aTels HpeIesbHO
JOIyCTUMOM KOHLIEHTpALUU.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE COIePKAHME

Okonoruueckue acnektsl BHenpenus ACY TII Ha npeanpustusax
Pa3INYHBIX OTPACIIECH.

JlabopaTopHbIe 3aHATHS

Jlaboparopnas pabota: “HaeHTHdUKAIUS OpPraHUYECKUX COCTUHEHHIMA
OTJENbHBIX KJIACCOB”

WNnentudukamus opraHMYECKHX COCAMHEHUN OTHEIbHBIX KIAcCoB (Ha
puUMepe albJeruoB, Kpaxmasnaa, YKCYCHOM KHCJIOTHI, OEJTKOB W T.M.) C
UCIIONb30BaHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB U  XapaKTEPHBIX
KaueCTBEHHBIX peaknuid. Jlenatypamus Oenka mpu HarpeBaHuH. L[BeTHBIC
peakiuu 6enkoB. Bo3HUKHOBEHHE aHATTUTHUECKOTO CUTHAJIA C TOUKH 3PEHUS
XUMHYECKUX TPOLIECCOB NPU MNPOTEKAHHM KAYECTBEHHOM pEaKIHH,
MO3BOJIAIONICH  HMACHTU(UIUPOBATH  MPEUIOKEHHBIE  OpraHUYecKHe
BEIIECTBA.

KonTtpoubnas padora 3. CTpyKTypa U CBONCTBA OPraHUYECKUX BELIECTB

Paznen 5.

Kunernueckue mun TEPMOAMHAMHUYECCKHE 3aKOHOMEPHOCTH IIPOTCKAHMUA

XHUMHYECKHX peaKuui

Tema 5.1
CxopocThb
XHUMHYECKHUX
peaKkuui.
XHUMHUYECKOE
paBHOBECHE

OcHoBHoOe coaep:kanue

Teopeaneclcoe oﬁyqelme

CKOpOCTh pEeaKIiH, €€ 3aBUCUMOCTb OT DPA3NIUYHBIX (PAKTOPOB: MPUPOIBI
pearupyomux  BEIIeCTB, KOHIEHTPAllMM  PEarupyrolux  BEIIECTB,
TEeMIIepaTypbl U IUIONIAAN PEaKIIMOHHONW MOBEpXHOCTH. TemsoBbie 3P HeKThI
XUMHUYECKUX PEAKIUU. DK30- U SHIOTEPMUUYECKHUE, PEAKIIUU.

OOpatumocTh peaknuil. XHMHUYECKOE PAaBHOBECHE W €ro CMEIICHUE MOJ
NeicTBHEM  pa3iuyHbIX  (AKTOpOB  (KOHIEHTpALUsi PEareHTOB WU
IIPOAYKTOB PEAKIMH, JaBJICHHUE, TEMIEpATypa) JUlsl CO3JaHMs] ONTUMAJIbHBIX

OK 01
OK 02
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YCJIOBHUH NPOTEKaHUs XuMuueckux npoueccos. [Ipunmun Jle [larense.

IIpakTH4eckne 3aHATHS 2 OK 01
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHWid Ha aHaau3 (PaKTOpOB, 1 OK 02
BJIMSIIOIIMX HA U3BMEHEHHE CKOPOCTU XMMHUYECKOM PEaKLUHU, B T.4. C IO3ULINI
HKOJIOTMYECKH 1I€JIECO00Opa3HOT0 TMOBEACHHUS B OBITY M TPYHOBOM
ACATCIIBHOCTH B MHCIIX COXpPaHCHHA CBOCTO 3A0POBBIA H Opr)KaIOIJ_[eI\/'I
MPUPOJAHON CPEJIbI.
IIpo¢eccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA IPUMEHEHUE IIPUHLUIIA 1
Jle-lllatenpse 111 HAXOXACHUA HANpaBlIEHUS CMELICHHS paBHOBECUS
XMMHUYECKOM peakluu M aHaiu3 (aKTOPOB, BIMSIOIMIMX HA CMEIICHHE
XHUMHUYECKOT0 PABHOBECHSI.
Pa3znen 6. PacTBopsl 4
Tema 6.1. OcHoBHOe coxepxaHHue 2 OK 01
HonsTue o TeopeTuueckoe odyueHue 2 OK 02
pactsopax PactBopeHne kak ¢Qusuko-xumuueckuii mnpouecc. PactBopbl. CrocoObl 1 OK 07
MIPUTOTOBIICHUS pacTBOpPOB. PacTtBOpuMOCTS. MaccoBas TOTIst
pacTBopeHHOro BemiecTBa. CMBICT TOKa3aTels MPeAebHO JTOMYCTUMON
KOHIIEHTPAllMU W €ro HCIOJb30BAHME B  OIEHKE JKOJIOTUYECKOM
0€30IMMacHOCTH.
[IpaBuia »KOIOTUYECKHU II€IeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMA
NESATEIPHOCTH B IEJSAX COXPAaHEHUS CBOETO 3/I0POBbsI M OKPY’KAroIIeH
MPUPOJHON Cpelbl; OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OpPTaHU3MBI
OTpe/ICJICHHBIX BEIECTB.
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJACPKAHUE
Pemienue mpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUM Ha PacTBOPHI, 1
HCIOJIb3YCMBIC B 6BITOBOfI )41 HpOPI3BOI[CTB€HHOI>i ACATCIIbHOCTH YCJIOBCKA.
Tema 6.2. OcHOBHOe coep:KaHue 2 OK 01
HCCHeHvOBaHHe JlabopaTopHble 3aHATHSA 2 OK 02
CBOMCTB Jlaboparopnas pabota «I[IpuroroBiaeHre pacTBOPOBY. 2 OK 04
pacTBOpOB

[IpuroTtoBneHue pacTBOpOB 3alaHHONW (MaccoBod, %) KOHIEHTpauuu (c
IIPAKTUKO-OPUEHTUPOBAHHBIMHU BOIPOCAMM) U ONPEIEIEHNUE CPENbl BOIHBIX
pacTBOpOB.

Pemennie 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
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Pa3znen 7. Xumus B ObITY U NPOU3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKAa OK 01
Tema 7.1. OcHoBHOe coaep:xkaHue 8112 82
Xumus B OBIT
a Y | TeopeTnueckoe oGyuenne OK 07
NPOM3BOJICTBE Hogeiimme noCTHXEHUS XMMUYECKOM HAyKU MU XUMHYECKOW TEXHOJIOTHH.
HHOI Ponp xumum B 00ecrieueHUH SKOJOTHYECKOW, SHEPTeTUYECKOW U MUIICBOM
NeSTEbHOCTH 0e30macHOCTH, pa3BUTHM MenuuuHbL. [IpaBuiia ToWMCKa | aHamW3a
R — XUMHYECKON MHPOPMAIUN U3 Pa3IUIHBIX HCTOYHUKOB (Hay4yHas U y4eOHO-
Hay4Has JIMTepaTypa, CPeICTBAa MaCCOBOM MH(popManuu, ceTb UHTEepHET)
IIpodeccuonaIbHO-OPMEHTHPOBAHHOE COJEP:KAHUE 1
DKojoruyeckas 0€301acHOCTbD, SKOJIOTMYECKHE MOCJIECTBUS 2
AHTPOIIOTC€HHOT'O BO3CHCTBHUS Ha OKPYKAIOIIYIO MPUPOJIHYIO CPEIy
[IpakTnyeckue 3aHATHA
[Touck n aHaIU3 KEHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTHI 3
c yuderom Oynymeit mpodecCHOHANBHOW AESITeTbHOCTH 10 TeMaM:
BOXHEHIINE CTPOUTENIbHBIE MAaTEpHANIbl, KOHCTPYKIIMOHHBIE MaTE€pUAIbI,
KpacKH, CTEKJIO, KepaMUKa, MaTepuasbl sl 3JIEKTPOHUKH, HAHOMATEpHUabl,
TEKCTWIbHBIE BOJIOKHA, UCTOYHUKHU SHEPTUHU, OPraHUYECKUE U MUHEPAIbHBIE
yA0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XHUMHSL.
3ammra: IlpencraBienne pe3yabTaToOB pEIICHHS KEMCOB B (opMe MUHHU-
JIOKJIaJ1a C MPE3EHTALNEH.
Temaruka 1. Koppo3usi MeTajsioB B pa3IMYHBIX Cpefax: MeTaUIMYecKue u
I/IH):[HBI/IIlyaJIB HEMETAJINIMYCCKUC 3allIUTHBIC ITOKPBITUSA.
HBIX 2. CkopocTb KOppo3uu. MHIHOUTOPEI KOPPO3UH METAILIOB.
HPOGKTOB 3. CpaBHeHI/IC KaueCTBa HU3OJIMIUOHHBIX MATCPUAIOB H3 OPraHUYCCKHUX

HOJIMMEPOB.

4. Kpucramiel. CrocoObl  BbIpallMBaHMs — KpPUCTAIOB.  llepcrieKTUBBI
KPHCTAIJIOXUMHUH.

5. IlpuMeHeHME XHMIOKMX KPHUCTAJIOB B pAa3lIWYHBIX OONACTSIX HAyKH U
TEXHUKH.

6. Meroapl UCClIeTOBAaHUS KUAKUX KPHUCTAIIIOB.

7. llpuMeHeHHe CHCTEM Ha OCHOBE MOJMMEPOB W IMOBEPXHOCTHO-aKTUBHBIX
BEIIECTB.

8. XuMus KUIKHX KPUCTAILIOB.

9. Xwumus cBeTa: IBJICHUS JTIOMUHECIICHIINNA 1 OMOIIOMUHECIIEHIINH.
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10.

11.
12.
13.

14.
15.

16.

17.

18.
19.
20.

21.

22.
23.
24.
25.
26.
27.

HpI/IMCHeHI/IC KUAKUX KPUCTAJJIOB B PA3JIMYHBIX o0macTsax HAayKu H
TCXHHKMU.

Mertoap! uccleqoBaHuUS )KUIKIUX KPUCTAIIOB.
KoMmno3unroHHble MaTepraibl aHTHKOPPO3NOHHOTO Ha3HAUEHUS
[IpuMmeHeHre MOTMMEPHBIX MAaTEPUAIOB B JIA3€PHON TEXHUKE

[NomuMmepHBIE MaTepratbl ONITHYECKOTO Ha3HAUCHUS

HpOFpaMMHOG CpCACTBO aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA TOIIMB U
YCTPOWCTB JJIsl IOBBIIICHUS TIPOU3BOIUTEIIEHOCTY HEPTSIHBIX CKBAYKUH.
MomudunupoBaHHbple KadeCTBEHHbIE MOTOpHBIE TOIUIMBAa Ha 0ase
BO300HOBUMBIX M HEPTIHBIX PECYPCOB.

HanocTpykTypupoBaHHe Kak CIOCOO YBEIMYEHHUS HM3HOCOCTOMKOCTH
MIOKPBITUH.

ONEKTPOIPOBOTHUKH.

OpraHuyecKkre MPOBOTHUKU M UX OCOOCHHOCTH.

Co3aHKe TMOJMMEPHBIX KOMITO3UIIUOHHBIX MATCPUATIOB IOBBIIICHHON
MPOYHOCTH.

Kommsroteproe MOJIEITMPOBAHHE (U3NIECKHX, XUMHYECKUX,
OHMOJIOrMYECKUX MTPOIECCOB.

Koppo3us 4ucThIX ¥ TEXHUYECKHX METAaJIOB.

DNEKTPOXUMUIECKHE CUCTEMBI.

XnuMHYecKre UCTOYHHUKH TOKA.

AHOJIHBIC AIIEKTPOXUMHUYCCKHUE TTOKPBITHUS.

['uapaTupoBaHHbBIE H COIBBATHPOBAHHBIC MIEKTPOHEI (03 DKCITIEPUMEHTA).
Oumncrtka IMOBEPXHOCTU MCXaHHUYCCKHM, XUMHWYECCKUM u
ANEKTPOXUMHYCCKUM METOJJAMH.

28.0co0eHHOCTH TMPUMEHEHHUS KOHCTPYKLUMOHHBIX MaTepuaioB B
XUMHYECKOHN U Ta30BOM MPOMBIIIJIEHHOCTH.

KouncyabTanun 2
IIpome:kyTouHas arTecTauus B GopMe KOMILIEKCHOIO IK3aMeHa 4
Bcero 72

Jist XapaKTepUCTUKU YPOBHSI OCBOCHHS yUeOHOT0 MaTeprala UCIIONb3YIOTCS CIeAyIoIne 0003HaYCHHUS:

1 — 03HaKOMHTEINbHBIN (Y3HABAaHHE paHEe N3YUECHHBIX 00bEKTOB, CBOMCTR);

2 — penpoyKTHBHBIH (BBIIOJHEHHE ACATEIBHOCTH IO 00pa3ily, HHCTPYKIIMH WX TIOJ] PYKOBOJICTBOM);

3 — NpOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHUE ACSITEIbHOCTH, 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

29




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
HEOPTaHWYECKUX BEIIECTB

YcranaBiauBaTh
3aBUCUMOCTD (DU3HUKO-
XHUMHUYECKUX CBOMCTB
HeOpFaHI/l‘leCKI/IX BCUICCTB
oT CTpOGHl/ISI aTOMOB U
MOJIEKYJI, a TAKXKE THUIIa
KPUCTAJNTNYECKON PeIeTKH

1. Tect «OCcOOEHHOCTH XUMHUYECKIX
CBOMCTB OKCH0B, KHCJIOT, OCHOBaHHH,
amM(OTepHBIX THAPOKCHUJIOB U COJICI.
2. 3aiaHus Ha COCTaBJICHUE YPaBHEHUI
XUMHNUYECCKUX peaKuMﬁ C y4aCcTuem
MPOCTBHIX U CIOKHBIX HCOPIraHUYCCKUX
BEIICCTB: OKCHJIOB METAJLIOB,
HEMETAJIOB X aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHMYECKIX KUCIIOT,
OCHOBaHHH 1 aM(pOTEPHBIX
THIPOKCHIOB, HEOPTaHUIECKUX COJICH,
XapaKTepU3YIOIINX UX CBOWCTBA H
CIIOCOOBI TTOTyYEHUSI.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUYCCKHE 3a[aHUs Ha CBOWCTBA U
MOJYYCHUE HEOPTAaHNYECKUX BEIICCTB
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OK
01
OK
02
OK
04

HI[CHTI/I(bI/IKaHI/ISI HCOPraHNn4CeCKux
BCIICCTB

HUccnenosats
Ka4eCTBEHHBIC PEaKIUH
HEOPraHUYECKHX BEIICCTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIaHus [0 COCTABJICHUI0 XUMHUECKUX
peaKIuii ¢ y9acTHeM HeOpPTraHHYECKIX
BEIICCTB, HCIIOB3YEMBIX JIJIS HX
HIACHTH(DUKALVH.

2.JIaGopaTopHas padora:
“Unentuduranis HEOPraHMISCKUX
BELIECTB”

Pa3nen 4. Ctpoenue u cBOiicTBa
OPraHUYE€CKHUX BEIECTB

HccnenoBaTth cTpoeHHe U
CBOICTBA OPraHNYeCKHX
BellecTB

KonTponbnas pabdora
«CTpoeHue 1 CBOiiCTBa
OPraHUYeCKHX 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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