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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 qucUIIUHBI
UHTErPUPYETCS

¢ uzyuenuem OI1/], TIM

PazpaboTunk
Kpartkoe onucanue npukiIagHoro
MO Ty JIS

CrpykTypa paboueii mporpaMMbl
COOTBETCTBYET MAKETY,
YTBEP)KICHHOMY JIOKaJTbHBIM
aKTOM OpraHU3alNn

Pabouas mporpamMmma paccMoTpeHa
Y YTBEPIKICHA [ y4acTus B
KOHKYPCHOM OTOOpE Ha 3aceqaHuu
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
cneyuanvrHocmu 15.02.16 Texnonoeuss mawuHocmpoenus

OV1.07 Xumus

OI1.03 Mamepuanoseodenue (3-4 cemecmp)

l'onosanosa Onvea Huxonaesna

Obwuii 06vem yuedHol Hacpy3Ku No peanu3ayuu
npogheccuOHAIbHO-0PUESHMUPOBAHHO2O COOEPIHCAHUS
(npukiaounoii modyas) cocmasnsiem 54 yaca.

Cnocob exatouenus 8 paboyyio npocpammy
npogheccuoHaIbHO-0PUEHMUPOBAHHO20 COOEPIHCAHUS —
KOHYEeHMPUPOBAHHDILL.

Memooduxa npenodasanus npogheccuoHanrbHo-
OPUEHMUPOBAHHO20 COOEPHCAHUSL U Peanu3ayus
KOMNEMEHMHO20 N0OX00d 8 U3NLONCEHUU U 80CHPUSIMUL
mMamepuana npedycCmampueaem Ucnoib308aHue Cieoyiouux
8UO08 YUEOHbIX 3aHAMULL: NPAKMUYecKue u 1adopamopHoie
pabomol, 1eKyusl, ypoK ¢ UCNOIb308AHUEM MYTbMUMEOULIHBIX
MEeXHONI02UL, CeMUHAp, YPOoK-uepa, beceoa, ypox
meopemu4eckux u npaKmu4eckux camocmosamebHblx
pabom ucciedosamenbCko2o mund, KoHgepenyus,
OUCKYCCUSL.

Tlonoocenue o nopsoke paspabomku u ymeepicoeHust
pabouux npozpamm ooweobpazoeamenbHuIX OUCYUNIUH C
Yuemom npogheccuoHaIbHOU HaNpasiIeHHOCMU NPOCPAMM 8
cocmaee cpedne20 npopeccuoHaIbHO20 00pA306aHUs,
peanuzyemvix Ha Oaze 0CHOBHO20 0bWe20 00PA308aHU 6
TATIOY «Enabysicckuii nonumexHuseckuti Koaieoxicy,
31.08.2023..

Luknosas memoouueckas Komuccusi 00ueoopazo6amenbHbix
oucyunaun, npomoxoa Ne7, 16.02.2024e.

40%

40%



[IpodeccronansHas 100%
HAIpaBJICHHOCTD
WH/IMBUAYAJIbHBIX IIPOEKTOB



PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

- denepanabHOr0 TrOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
npodecCHOHAIBHOTO oOpa3zoBaHus 1o crenuanbHocTH 15.02.16 Texnomorus
MalIMHOCTPOEHUS YTBEPXKACHHOIO MPHKa30M MUHHCTEPCTBa 00pa3oBaHHS U HAYKU
Poccuiickoit denepanuu ot 14 nronsa 2022 r. Ne 444;

- mpuka3za MunncrepcTBa npocsenieHus: Poccutiickoit @eneparuu ot 01 ceHTAOpS
2022 r. Ne 796 «O BHeceHuMM U3MEHEHUN B (penepanbHble TOCYJapCTBEHHBIE
o0OpasoBaTeIbHbIE CTAaHAPThI CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaAHUS»;

- mpukaza Munucrepcra npocpenienns Poccuiickoit @enepauun ot 12 aBrycra
2022 r. Ne 732 «O BHeceHMM H3MEHEHHMH B (penepanbHbli rocyJapCTBEHHBIM
oOpa3oBaTenbHbI CTaHAAPT CpeaHEro oOIIero oOpa3oBaHMs, YTBEP>KICHHBIM
npukazoM MuHHCTEpCcTBa oOpa3zoBaHusi U Hayku Poccuiickoit deneparuu ot 17
Mas 2012 r. Ne 413x»;

- IIpukaz MunucrepctBa npocseuienusi Poccuiickoit @enepauuu ot 24.08.2022
Ne 762 "OG6 yrtBepxknenuu Ilopsnka opraHuzanud W OCYIIECTBICHUS
0o0pa30BaTeNbHON JEATENBHOCTH MO 00pa30BaTENbHBIM IMPOTPAMMAaM CPEAHETO
npodeccruonanbHOTO 00pazoBanus";

—IIpuka3 MunucrepcrBa npocsemenus Poccniickon @enepanuu ot 14.07.2023
Ne 534 "O6 yrBepxnenuu Ilepeuns mnpodeccuit pabouux, IOKHOCTEH
CITY>KalllUX, IO KOTOPBIM OCYIIECTBIsIeTCS MpodeccuoHaabHoe ooyueHue";

- «lIpumepHoii pabouedt mporpamMmsl  001I€00pa3OBaTEILHOM  yueOHOM
OUCHUIUIMHBL  «XUMHS» A0 0podecCHOHANbHBIX  00pa30BaTENIbHBIX
opranmszauuid, pexkomenaoBanHon @I'BOY IO «HHCTHTYT pas3BuTHS
npodeccroHabHOr0 o0pazoBaHus» (IpoTokod Nel3 ot 29 centsops 2022 r.);

- nmokanbHOro akta oT 31.08.2023r. «O mopsake pa3paOOTKU U yTBEPIKICHUS
pabouux  mporpamMm  00II€O0pa3oBaTENbHBIX  JTUCHUILNIMH C  y4eTOM
npo(ecCHOHANBHOM  HANpaBIEHHOCTH MpOrpaMM B COCTaBE€  CPEIHEro
npo(ecCHOHANBHOTO 00pa30BaHus, peaJu3yeMblXx Ha 0a3e OCHOBHOI'O OOUIETO
obpazoBanus B 'AIIOY «Enabykckuii MOMUTEXHUYCCKUN KOJUICIK;

- Pabouell mporpamMmel BOCIIMTAHMS, YTBEPKICHHON HA MEIaroruvyecKOM COBETE
Ned ot «19» despamns 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
cnenuanbHocTsIM CI1O, BXOASIIIMM B COCTaB YKPYMHEHHOW IPYMIIbI CIICHUATIBHOCTEHN
15.00.00 MamunocTpoenue: 15.02.16 TexHom0rnss MalIMHOCTPOECHUSL.

[Ipodune noaydyaemoro npodeccuoHaIbHOr0 00pa30BaHUs TEXHOJIOTHYECKHIA.

1.2. Mecro y4eOHOH  JUCUMIUVIMHBI B  CTPYKTYpe  OCHOBHOW
npodeccnoHaILHOH 00pa30BaTEILHOM MNPOrpamMMbl: JUCHUIUIMHA BXOJIUT B
00111e600pa30BaTEIbHBINA UK.

ConepxaHue OUCUUIUIMHBL MMEET MEXIPEIMETHBIE CBS3U C JAUCHUILIMHAMHU
obmenpodeccuonanpHoro ukina — OI1.03 MarepuanoBeneHue.

1.3. Hean u 3agaum y4eOHOW AUCHHUILUIMHBI — TPeOOBAHUS K pe3yJbTAaTaM
OCBOEHMS TUCIHUILINHBI:

DopMHUpPOBAHUE Y CTYACHTOB MNPEACTABICHUS O XUMHUYECKOW COCTaBIIAIOLICH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUPA KaK OCHOBBI IPUHSATHS PEIICHUIN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO MTOBEJICHUSI B IPUPOJIHOM CpeJIe.

3amaun JUCIUILINHEL:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHMUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUI B OKPY>KaloLIEW Cpesie, UEJOCTHON HayYHOU KapTHUHBI MUpA,
B3aMMOCBSI3H U B3aMMO3aBCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHUSl COCTaBJIATH (POPMYJIbI HEOPTAHMUECKUX W OPraHUYECKUX
BEUIECTB,  YPaBHEHUS  XUMUYECKHX  pEaKlUHil, OOBSICHATH HMX  CMBICIH,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdhopmupoBaTh  HaBBIKA  TMPOBEACHUS  MPOCTEUIINX  XMUMHYECKUX
HKCIIEPUMEHTAIBLHBIX ~ HUCCJIEIOBAaHUNM C  COONIOZIEHMEM TMpaBmil  0E30MacHOro
oOpaleHus ¢ BEIecTBaMu 1 JIa0OpaTOPHBIM 000PYI0BAaHUEM;

4) pa3BuUTh YMEHHUS HCIOJIb30BaTh MH(POPMAIUI0O XUMUUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIECTBUS CBOEH NEATEIBbHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB,;

6) cdopMupoBaTh MOHUMAHUE 3HAYMMOCTH JTOCTHUKEHUM XMMUYECKOU HAYKU U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIMATBHON U MTPOU3BOACTBEHHOU cdep.

1.4. Ilnanupyemble pe3yjbTaTbl OCBOCHHSI 001Ie00pa3oBaTeJbHOM
macauIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 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
IIPUMEHSIEMbIX B MAITUHOCTPOEHUN )

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 /
HEMETAJUTMYECKUE CBOMCTBA (JIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX
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

XUMHUKO-TepMUYEcKas 00pabOTKa METaJIIOB.

KonTpoabHasi padora 1. CTpoeHHe BelIecTBa M XHMAYECKHE PEAKIINN

OK 01
OK 04

Pasnen 3. Ctpoenue u cBOHCTBAa HEOPTaHMYECKHX BellleCTB

16

Tema 3.1.
Knaccudukanms,

OcHoBHOE coaepKaHue

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- XHMHYSCKHE CBOMCTBA KOHCTPYKIHWOHHBIX, TPOBOAHUKOBBIX U
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.

HpO(l)eCCI/IOHaJIBHO-OpI/leHTI/IPOBaHHOC 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 OMocdepe (MALIMHOCTPOCHUE KAaK MCTOYHHMK MOCTYIJICHUS
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

DU3UKO-XUMUYCCKHUE XapaKTCPUCTHUKN HCEMETAIJIOB IIPHUMCHACMBIX B
MAalIMHOCTPOCHUHU

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

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

BinsiHre Ha OPraHU3M U OKPYIKAIOLLYIO CPENy BEIECTB UCIOIb3YEMBIX B
MAaIIMHOCTPOCHHUH, XUMHUUE CKHE METOJIbl OYUCTKU BBIOPOCOB.

IIpakTHyeckmne 3aHATHSA

CocraBieHHE ypaBHEHMI XMMHMUYECKHUX pEaKLUUi C yYaCTHEM IPOCTBIX U
CJIOXKHBIX HEOPIaHMYECKUX 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
yesoBeka (LleMeHTalus, OKCUANPOBaHNE, a30TUPOBaHUE, MalKa)u Ap.

Tema 3.3. OcHOBHOe coJep:KaHue 2 OK 01
WUnentuduxanus | JlaGopaTopHblie 3aHATHS 2 OK 02
HCOPraHM4CCKUX | JTaGopaTopHas padora «MneHTu(huKanus HeOPraHMISCKHUX BEIIECTBY. 1 OK 04

BCLIECTB Pemenne 5SKCHepUMEHTANBHBIX 3a7ad [0 XHMHYECKUM CBOWCTBaM

METAJIJIOB U HEMETAJUIOB, 10 PAaClO3HABAHUIO U MOITYYEHHIO COSAMHEHUN
METaJUIOB U HEMETAJLJIOB.
Unentudukanuss HEOPraHMYECKHX BEIIECTB C HCIIOJIB30BAHHEM UX
(U3UKO-XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKIIUU.
KauecTBenHnsle peakuuu Ha cyibgar-, KapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUSI.
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COACPKAHUE
JIP: beccTpyXKOBBId METOJ Kaye€CTBEHHOI'O aHalM3a XHWMHYECKHX 1
AIIEMEHTOB B Pa3IMYHbBIX CIIJIaBaX.
KountpoabHnas padora 2. CBOIICTBa HEOPTaHUYECKUX BEIIECTB 2
Pasnen 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX BellecTB 24

Tema 4.1. OcCHOBHOe co/Iep:KaHue 4

Knaccuduxanus, | Teopernueckoe odyuenue 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

BbICOKOMONIEKYIISIpHBIE COEIMHEHUS, TPUMEHSIEMbIE B MAIIMHOCTPOCHUH.
Komno3utHbie MaTepuaibl.

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, MPUMEHSIEMbIX B MAITUHOCTPOCHHUH.

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

20




CBOICTBa; XUMHUYECKUE CBOWCTBA; CIIOCOOBI OTyUCHUS).

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE

®du3nuvecKkrue W XUMHUYCCKUE XaPAKTCPUCTUKUA CMAa309HO-OXJIAXK A0S
xuakoctu (COX). Texnnka 6e30macHOCTH Ipu paboTe.

0,5

— TMpeAeNbHbIE YTIJIEBOJAOPOAbl (aJKaHbl M IUKJIOAJKaHbl). [opeHue
METaHa KaK OJUH U3 OCHOBHBIX MCTOYHUKOB TCIUIA B IIPOMBILIUICHHOCTH U
ObITy. CBOMCTBA MPUPOJHBIX YIIEBOJOPOAOB, HAXOXKACHUE B MIPUPOJE U
[IPUMEHEHUE aJIKaHOB;

— HempezenbHble (aJKEHbl, aJKUHbI U aJIKaJMEHbl) U apOMAaTUYECKUE
YIJIEBOJOPOBL. I'openue aleTusiIcHa Kak HUCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIL CBAPKHU U PE3KU METAJUIOB.

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COACPKAHUE
CmazouHo-oxnaxpatoue  kuakoctu  (COXK). —  kak  cmech
yIJI€BOAOPOAOB apauHOBOr0, HATEHOBOIO U APOMATHUECKOTO psijia.

0,5

— KHUCIIOPOJCOAEpKAIINE CoequHeHUs (CnUpThl U (EHONBI, KapOOHOBBIC
KACIOTBl M 3(QUPBL, aNbJIETUAbl U KETOHBI, JKUPBI, YTJIECBOIDI).
[IpakTueckoe TNpUMEHEHHE JSTUICHIJIMKOJSA, TJUIepuHa, (QeHona.
[Tpumenenue ¢opmanpaeruia, auneTalbJeruaa, YKCYCHOH KHUCIOTHI.
MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MoIoIIHe CBOMCTBA MBLIA.

— a30TcofepiKallie COeAMHEHUs (aMMHbI M aMUHOKMCIOTHI, OCJIKM).
BbicokOMONEKyIsipHbIE COETUHEHUS! (CHHTETHYECKHE U OMOJOTHYECKH-
aKTUBHBIE). MOHOMEp, MoauMep, CTPYKTypHOe 3BeHO. llonmmepusanus
ATUJICHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMUSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCaMHM OPraHUYECKHX COCIMHEHUM.

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

CpoiicTBa H MNPUMCHCHUEC TCPMOIIIACTUYHBIX W TCPMOPCAKTHBHBIX
II1aCTMACC U KOMITO3UTHBLIX MATCPHAJIOB B MAIIMHOCTPOCHHUH.

HpaKaneCKue 3aHATHUA

CBoiicTBa OPraHMYECKUX COCTMHEHUM OTAENbHBIX KJIACCOB (TPUBUATIbHAS
U MEeXAyHapoIHas HOMEHKJIaTypa, XHUMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJIyYEHUs1): TIpeAeiibHbIe (aJIKaHbl U ILUKJIOAJKaHbI), HEMpeeIbHbIC
(anmKeHbl, alKUHBI W AJKAJAHEHb) M apoOMaTHYECKHE YTIIEBOAOPOIBI,
CIUPTHl U (PEHOJNBI, KapOOHOBBIE KHCIOTHI W JQUPHI, AIbJCTHABI U
KETOHBI, aMUHBl U AMUHOKHCIIOTHI, BEICOKOMOJICKYJISIPHBIE COCIMHEHHUS.
3aaHusi Ha COCTABJICHHE YPaBHEHUN XMMHUUYECKHX PEAKIUU C y4acTHEM
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OpTraHN4YCCKUX BCHICCTB HA OCHOBAHUU UX COCTaBa U CTPOCHMU.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

ITP: CpoiicTBa M NPUMEHEHUE TEPMOIUIACTUYHBIX U TEPMOPEAKTUBHBIX
IUIACTMACC ¥ KOMIIO3UTHBIX MaTEPHUAIOB B MAIIMHOCTPOCHUHU

CocraBneHue cxeM peakuuil (B TOM 4HCie O MPEeAI0KEHHBIM LeToUYKaM
IIPEBPALICHUI ), XapaKTEPU3YIOLINX XUMUYECKHE CBOMCTBA OPraHNYECKUX
COEJIMHEHUI OTAEIBbHBIX KJIACCOB, CHOCOOBI MX TMOJYYEHHUS U Ha3BaHHE
OpPraHUYEeCKUX COCJUHEHUN 110 TPUBHAIBHON WM MEXKIyHapOIHOU
CHUCTEMAaTHYECKON HOMEHKIIATYPE.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUl Ha
CBOWCTBA OPTAaHUYECKUX COCTMHEHUN OTAEIbHBIX KJIACCOB.

JlaGopaTropHnas pabora

Jlaboparoprass pabora “IIpeBpamieHUs OpPraHUYECKUX BEIIECTB IPH
HarpeBaHuu.".

[TonydyeHue 3TUIEHA U U3y4YE€HUE €r0 CBOMCTB. MoennpoBaHue MOJIEKYII
U XMMHYECKUX TPEBpAIICHU Ha MpUMeEpe dTaHa, dTUJICHA, alleTUICHA U

Ap.

Tema 4.3.
Nnentnduxanus
OpPTaHUYECKHUX
BEIIECTB, UX
3HAaYCHHUE U
MIpUMEHEHUE B
OBITOBOM U
MIPOU3BOACTBEHHO
U IeITeNbHOCTHU
Yyea0BeKa

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqelme

buooprannueckue coenuHeHus. IlpumeHeHne u Ouonoruyeckas poJib
yriaeBogoB. OKHCIEHUE YIJICBOJOB — HWCTOYHUK DHEPIHH JKHUBBIX
opranu3MoB. O6y1acTi NIPUMEHEHUs] aMUHOKHUCIOT. [IpeBpamieHust 6enkoB
MUIIM B opraHu3Me. buonorndeckue QyHkmum OeykoB. buonormueckue
¢byHKuMu KUpoB. Poib OpraHMdeckoil XMMUM B pelIeHHH MpolieM
MUIIEBOM 0€30MaCHOCTH

Ponp opraHuueckoil XMMHUHM B PpELIEHUH MpPOOJIEM BSHEPreTU4ecKon
0€30IacHOCTH, B pa3BUTHUM MEAMLUHBI, CO3JJaHUM HOBBIX MAaTepHajoB,
HOBBIX HMCTOYHHMKOB 3HEpPIrUM (albTepHATHBHBICE HCTOYHUKU HSHEPTUM).
OnacHOCTh BO3JECHUCTBHSA HA XKMBBIC OPTaHU3MblI OPTaHUYECKHX BEILECTB
OTZEJIBHBIX KJIaCCOB (yryiieBogopoibl, CIIUPTBHI, (benonsl,
XJIOPOPTaHUYECKHUE MPOU3BOJHBIE, ANbJETUbl U P.), CMBICI IIOKA3aTes
IIPEAEIIBHO AOIYCTUMON KOHIEHTPALUH.

OK 01
OK 02
OK 04
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

XUMUS 1 MAaTUHOCTPOECHUE

JlaGopaTtopHble 3aHATHSA

Jlaboparoprass pabora: “UnmeHTHGUKANNS OPraHUICCKUX COCTUHCHHIMA
OTIENbHBIX KJIACCOB™’

WNnenrudukanus OpraHUYeCKUX COCTUHEHHUH OTACTBHBIX KJIacCOB (HA
npUMepe albJeruIoB, KpaxMana, YKCyCHOH KUCIOTHI, OENKOB M T.I.) C
UCIIOJIb30BAaHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KauecTBEHHBIX peakiuil. JleHarypauus O6enka npu HarpeBaHuu. L[BeTHbIC
peaknuu OenkoB. BO3HWKHOBEHHE aHAIMTUYECKOTO CHUTHAJIA C TOYKH
3pEHUs] XUMHUYECKHX TMPOIECCOB TMpPU MPOTEKAHHUH KauyeCTBEHHOU
peakiuu, MTO3BOJISIOTIEH UACHTH()HUIIUPOBATH MPEIJIOKEHHBIC
OpraHHuYeCcKHe BEUIECTBA.

KontpoabHnas padora 3. CTpykTypa ¥ CBOMCTBA OPTaHUYECKUX BEIIECTB

Pazgen 5. KuHernueckue M TepMOJAMHAMHMYECKHE 3aKOHOMEPHOCTH TMPOTEKAHMS
XHUMHYECKHX peaKIui

Tema 5.1 OcHOBHOe coiep:KkaHue OK 01
CkopocTh OK 02
S — Teopernueckoe o0y4enue
peaKIHii. CKOpOCTh peakiyy, €€ 3aBUCUMOCTh OT Pa3IM4YHbIX (PAKTOPOB: NMPHPOJIbI
XUMHIYECKOe pearupymomux BELIECTB, KOHLEHTPALlMH pPEArupyrolIMX BEUIECTB,
paBHOBECHE TEeMIepaTypbl M IJIOUIAJM PEAKUMOHHOW IOBEpXHOCTH. TemsoBble
3P PEKTH XUMUYECKUX PeaKkIidi. DK30- U SHIOTEPMHUUYECKHUE, PEaKIINH.
OOGpatuMoOCTh peakiuii. XUMHUYECKOE PaBHOBECHE U €T0 CMEIICHHE IO
NeCTBUEM pPa3IMYHBIX (PAKTOPOB (KOHIIGHTPALUS pEarecHTOB WM
NPOAYKTOB  peaklu, JaBlI€HHE, TemIeparypa) Uil  CO3JaHUsA
ONTUMAJIBHBIX YCJIOBUH NPOTEKAHUS XUMHUYECKUX Ipoueccos. ITpuHnumn
Jle Illarense.
IIpakTHyeckue 3aHATHA OK 01
OK 02

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHamu3 (PaKToOpoB,
BIMSIFOIIMX HAa W3MEHEHHE CKOPOCTH XHMHUYECKOW pEeakiuu, B T.4. C
MO3UINI KOJOTUIECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOU
NESITETTHHOCTH B TIENISIX COXPAaHEHHS CBOETO 37I0POBbS M OKPY)KAIOIICH
PUPOIHOMN CPEJIbI.
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IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl HAa MPUMEHEHHE 1
npunuuna Jle-lllatenbe 111 HaxXOXKIEHUS HaNpaBiICHUS CMEIIECHUs
paBHOBECHs] XMMHYECKON peakiuu M aHaiu3 (aKTOpOB, BIUSIONUX HA
CMEIICHHE XMMHUYECKOTO PaBHOBECHSI.
Paznen 6. PacTBopbl 4
Tema 6.1. OcHoBHOe coaepkaHue 2 OK 01
Honstre o TeopeTnueckoe o0yueHue 2 OK 02
pacteopax PactBopenue kak ¢uznko-xumuueckuii mpoiecc. PactBopsl. CriocoOsI 1 OK 07
IIPUTOTOBJICHUST ~ pacTBOpoB.  PactBopumocts.  MaccoBas — 1ouid
pacTBopeHHOro BemiecTBa. CMBICH MOKa3aTels MPeAeabHO JIOMYCTUMOM
KOHIEHTPAallUM M €ro MCIHOJb30BAaHUE B OLIEHKE 3KOJOTHYECKOU
0€30MacHOCTH.
[TpaBuia HKOJIOTUYECKH IEIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJIOBOMH
JESATEJIbHOCTH B LESX COXPAHEHMs CBOETO 370POBbsl U OKpYXKarolleu
MPUPOJHON CpeIbl; OMACHOCTh BO3JCWUCTBUS HA >KUBBIE OPraHU3MBI
OIPEJICJICHHBIX BEIIECTB.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHUE
Pemennie  mpakTUKO-OPHEHTUPOBAHHBIX  PACUETHBIX  3aJaHU  Ha 1
pacTBOpHI,  HUCHOJNB3yeMble B  OBITOBOM W MPOU3BOACTBEHHOMN
nesiTenbHOCTH yenoBeka. [Ipurorosnenue pactsopa COX.
Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
HCCHCIEOBaHHe JlabopaTopHbIe 3aHATHS 2 OK 02
CBOMCTB JlaboparopHnas pabota «IIpuroroBiaeHre pacTBOPOBY. 2 OK 04
PacTBopos [IpuroroBnenue pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHIEHTpAIuu (C
MPAKTUKO-OPUEHTUPOBAHHBIMU  BOIPOCAMHU) M OMpEJeNIeHue Cpeibl
BOJIHBIX PacTBOPOB.
Pemenwnie 3a/1a4 Ha MPUTOTOBICHHE PACTBOPOB
Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHOI /1eSITeIbHOCTH YeJ10BeKa 6 OK 01
Tema 7.1. OcHOBHOe coep:KkaHue 6 OK 02
Xumus B GbiTy 1 TeopeTnyeckoe o0yueHue 85 84;
IIPOU3BOJCTBEHHO
Hogenmme noctkeHuss XUMUUECKON HAYKU U XUMHUUYECKON TEXHOJIOTHHU. 1

1 1esITeNbHOCTHU

Ponp XxumMuum B 00€cleUeHUM 5SKOJOTHYECKOW, HSHEPreTHuYecKoW u
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YCJIO0BCKa

NUIIEBOM 0e30MacHOCTH, Pa3BUTUM MeIuIMHbL. [IpaBuia moucka u
aHaIn3a XMMHUYECKON MH(GOpPMALMK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4Has
U y4eOHO-HayuyHas JUTeparypa, CPeACTBa MaccoBOW MH(OpMAIUH, CETh
WHTepHeT)

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

—

Ponp xumuu B Pa3BUTHU MAITMHOCTPOCHUA

IMpakTnyeckmne 3aHATHSA

ITouck m aHanu3 KEHUCOB O MNPHUMEHEHHM XHMHUYECKUX BEIIECTB U
TEXHOJOTHI ¢ ydeToM Oynymied mpodeccHOHANbHON ESTENBHOCTH O
TeMaM: BAXKHEUIIME CTPOUTENIBHBIE MaTEpUaibl, KOHCTPYKUHWOHHBIE
Marepuaibl, Kpacku, CTEKJIO, KEpaMHKa, MAaTepuasbl JJi JIEKTPOHUKH,
HaHOMAaTepHuaiabl, TEKCTWUJIbHBIE  BOJIOKHA, HCTOYHUKH  DHEPIUH,
OpraHHyYecKhe M MHHEpaIbHbIE YIAOOPEHHUS, JIEKApCTBEHHBIE BEIIECTBA,
OBITOBasI XUMUS.

3amuTa: [IpencraBieHune pe3ynbTaToB pelIeHUs] KecoB B opMe MUHH-
JIOKJIaJ1a C MPE3EHTALNEN.

Bl A=W

TemaTuka
NuauBuayanbH
bIX IIPOEKTOB

1. Koppo3uss MeTalloB B pa3NMYHBIX Cpeax: METAUIMYECKHEe H
HEMETAJUIMYECKUE 3aILUTHBIE TOKPBITHSL.

2. CkopocTb Koppo3uu. THruOUTOpEI KOPPO3UU METAJIOB.

3. CpaBHeHue KayecTBa KOHCTPYKLMOHHBIX MaTEpPHAIOB U3 OPTaHMYECKHX

MOJIMMEPOB.

4. Kpucrtamiasl. CrnocoObl BbIpalIMBaHUS KPUCTAJUIOB. llepcrieKTHBHI
KpPUCTAJUIOXUMUHU.

5. IlpuMeHeHHEe XMIOKUX KPHCTALIOB B Pa3lUYHBIX OONACTSIX HAYKH WU
TEXHUKHU.

@

MerToab! nccnenoBaHus JKUAKHX KPUCTAIIIOB.

7. llpuMeHeHHe cHUCTEM Ha OCHOBE MOJMMEPOB M MOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB.

8. Hcnonp3oBaHue MOJMMEPHBIX MaTEPUAIOB B MAITHHOCTPOCHHH.

9. KoMmno3uumoHHbIE MaTepUaibl aHTUKOPPO3UOHHOTO Ha3HAUCHHUS.

10. Boga, kak ICTOYHHK TOIIJIABA.

11. Bonoposa, kak TOTUTHBO OyAYIIETO U TEXHOJIOTHH €T0 MOTyUYCHHSI.

12. OcoOeHHOCTH U CBOWCTBA HAHOCTPYKTYHUPOBAHHBIX TOIUIMB U Macell.

13. Moan¢unupoBaHHbIE KaueCTBEHHBbIC MOTOpHbIE TOIUIMBa Ha 0ase
BO300HOBUMBIX M HEPTSIHBIX PECYPCOB.

14. HaHOCTpYKTYpUpOBaHHE KaK CIIOCO0 YBEIMUYCHHUS M3HOCOCTOMKOCTH

MOKPBITUH.
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15.
16.

17.
18.
19.

20.
21.
22.
23.

24.

25.

DNEeKTPONPOBOIHUKHY.
CoznaHrie MOTUMEPHBIX KOMITO3WIITHOHHBIX MAaTEPHAaJIOB IOBBIIICHHON
MIPOYHOCTH.
Pynonsd duzens, kak co3gaTens TU3EIbHBIX JBUTATENEH.
Koppo3sust 4ucThIX U TEXHUYECKUX METAILIOB.
[Toydyenue «O6eH3MHAY U3 «CTAPO» IIACTMACCHI, IIUH, OTPaOOTaHHOTO
MOJIMATUJICHA U IPYTUX MOJTMMEPHBIX MAaTEPUATIOB. DIEKTPOXUMHUUICCKHEC
CHCTEMBI.
XUMHYECKHE HCTOYHUKH TOKA.
AHOIHBIC IEKTPOXUMHIECCKUE TIOKPHITHS.
Karonusie 31eKTpoXuMu4ecKue MOKPHITHUSI.
Momudunupoanusie kadectBeHHbIe COXK Ha 0aze BO30OOHOBHUMBIX U
HE(TSIHBIX PECYPCOB.
Ounctka MTOBEPXHOCTH MEXaHUYECKHM, XUMHYCCKUM u
ANEKTPOXUMHUUIECKUM METOIAMHU.

Co3nanve  TOJMMEpPHBIX  KOMIIO3WLMOHHBIX  MaTepHaJIOB

MTOBBIIIICHHOM IIPOYHOCTHU AJId MAIIMHOCTPOCHMU.

KouncyabTanun

2

IIpome:kyTouHasi aTTecTanusi B opmMe KOMIJIEKCHOT0 IK3aMeHa

4

Bcero

72

Jist XapaKTepUCTUKU YPOBHSI OCBOCHHS yU€OHOTO MaTeprala UCIIONb3YIOTCS CIeAyIoIne 0003HaYCHHUS:

1 — 03HaKOMHTEINbHBIN (Y3HABaHHE paHEe N3YUECHHBIX 00bEKTOB, CBOMCTR);

2 — penpoyKTHBHBIH (BBIIIOJHEHHE ACATEIBHOCTH IO 00pa3ily, MHCTPYKIIMH WX TIOJ] PYKOBOJICTBOM);

3 — NpOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHUE ACSITEIbHOCTH, PEeLICHHE
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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

32

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

33

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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