MunucrepcTBO 00pa3oBanus U Hayku Pecryonmku TaTtapcran
['ocynapcTBeHHOE aBTOHOMHOE MPOGeCCHOHAIBHOE 00pa30BaTEbHOE YUPEKICHNUE
«Enaly XCKuil MOTUTEXHUUSCKUH KOJIIEE

PaccvoTpero

Ha 3aCeNAHHA
LN];%Q}’I[ u (T

B.I'. Pomanopa

«fly & ‘rf@»-ﬁ; 2024r,

Cornacosano
3amectures JupekTopano YBP

COTmacoBaHo
Samectimens ppextopano YITP

'r’r_ r =
g 4 ;{r @
PIIL . Aﬁ AMETORA
ALy MBI 202ar. by ety 2004r.
i ] ¥ i ;

!

PABOYAS ITIPOTPAMMA YYEBHOM JUCIUTIJIMHBI

OVJ1.07 XUMUS

[Tpodeccus: 15.01.05 Crapumuk (py4HOH M YACTUYHO MEeXaHU3UPOBAHHOM

CBApKH (HAIJIABKH)

dopma 00yueHus - ouHas
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AHHOTaLUs

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

Haumenosanue [100

O6pa3oBarenbHas mporpaMmma
CIIO

HawnmenoBanune
o011eo0pa3oBaTenbHOM
JUACIIUILTHHBI

W3ydeHne UCIMITITUHBI
UHTCTPUPYETCS

¢ uzyuenuem OILJI, IIM

Pazpabotunk
Kpatkoe onucanue npukiIagHOTo
MOTYJIS

Tocyoapcmeennoe asmonomuoe npogeccuonanvroe
obpazosamenvHoe yupexcoenue « Enadoyacckutl
NOAUMEXHUYECKULL KOLTeOMHCH

IIpoecpamma noocomosxu KeanughuyuposanHvlx padbouux,
cayarcawux no npogpeccuu 15.01.05 Ceapwux (pyunoii u
YACMUYHO MEeXAHUSUPOBAHHOU C8APKU (HANIABKU)

OV1.07 Xumus

OI1.02 OcHogbl 21eKMmpomexHuKu,
OI1.03 Mamepuanoseodenue (3-4 cemecmp)

Tonosanosa Onvea Huxonaesna

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

Cnocob sxnroueHus 8 pabouyo npocpammy
npogheccuoHaAIbHO-0PUEHMUPOBAHHO20 COOEPIHCAHUS —
KOHYEHMPUPOBAHHBII.

Memooduxa npenodasanusi npogheccuoHarbHO-
OPUEHMUPOBAHHO20 COOEPHCAHUS U PeaTU3ayus
KOMNEMeHMHO20 N0O0X00a 8 U3NIOHCEHUU U 80CHPUAMUU

Mamepuana npedycCmMampusaenm Ucnoib308aHue Cieoyiouux
8UO08 YUEOHBIX 3aHAMUL: NPAKMuyecKue u 1abopamopbvie
pabomol, 1eKyust, ypoK ¢ UCNOIb308AHUEM MYTbMUMEOULIHBIX
MeXHONI02Ul, CeMUHAp, YpoK-uepa, beceoa, ypox
Meopemuieckux u npaKmui4ecKux camoCmosmeibHblx
pabom ucciedo8amenbCko20 mund, KOHgepenyus,
OUCKYCCUSL.

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

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

CrtpykTypa paboueii mporpamMmbl
COOTBETCTBYET MAKETy,
YTBEPKIACHHOMY JIOKAJIbHBIM
aKTOM OpTaHU3aIUH

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

O6bvem (%) conepkaHus B BUAC 40%
MPUKIATHBIX MOJyJIEH IO

JUCLUATIIINHE

% MpaKTUKO-OPUEHTUPOBAHHBIX 40%

3aHATHI 110 JUCHUITIIMHE



[IpodeccronansHas 100%
HAIpaBJICHHOCTD
WH/IMBUAYAJIbHBIX IIPOEKTOB



PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

- denepanabHOr0 TrOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
npodeccruonanbHoro obpaszopanus no mnpodeccun 15.01.05 Cpapmuk (pyuHoit u
YaCTUYHO MEXaHU3UPOBAHHON CBapKU (HAIUIABKU) YTBEPXKACHHOTO MPUKA30M
MunuctepcTBa obpa3oBanus U Hayku Poccuiickoit ®@eneparmu ot 29.01.2016 No 50
(pen. ot 01.09.2022) (3apeructpupoBano B Muntocte Poccuu 24.02.2016 Ne
41197);

- npuka3za MunucrepctBa npocseuieHus: Poccuiickoit @enepanuu ot 01 ceHTa0ps
2022 r. Ne 796 «O BHeceHuMM U3MEHEHUN B (pernepanbHble TOCYJapCTBEHHBIE
o0Opa3zoBaTeIbHbIE CTAHAPThI CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaAHUS»;

- mpukaza MunucrepcTBa npocpenienus Poccuiickoit @enepanuu ot 12 aBrycra
2022 1. No 732 «O BHeceHWH WU3MEHEHHH B (enepalbHbId TOCYIapCTBEHHBIN
oOpa3oBaTeNbHbI CTaHAAPT CpeaHEero oOIuero oOpa3oBaHMs, YTBEP>KICHHBIH
npukazoM MuHHCTEpcTBa 0Opa3oBanusa u Hayku Poccuiickort @eneparuu ot 17
Mast 2012 . Ne 413y,

- IIpukaz MunucrepcrBa npocsemeHus: Poccuiickoit @enepanuu ot 24.08.2022
No 762 "OG6 yrBepxnenuu Ilopsnka opraHuzallid #  OCYIIECTBIICHUS
00pa30BaTENbHON MEATENBHOCTH MO 00pa30BaTENbHBIM MPOTPAMMAM CPEIHETO
npodeccruonanbHOTO 00pazoBanus";

—IIpuka3 MunucrepcrBa npocsemenuss Poccniickon @enepanuu or 14.07.2023
Ne 534 "O6 yrtBepxknenun Ilepeuns mnpodeccuit paboumx, TOIKHOCTEH
CITyaIlI1X, IO KOTOPBIM OCYILECTBIIAETCS MpodeccuoHanbHoe 00yueHue";

- «llpumepHoii pabouedt mporpamMmbl  001I€00pa3OBaTEIbHOM  yueOHOM
TUCHUIUIMHBL  «XuUMHs» 171 NpodecCUOHANBHBIX  00pa30BaTEIbHBIX
opranuzanui, pekoMenaoBanHor @I'bBOY AIIO «MHCTUTYT pa3BUTHS
npodeccruoHanbHOr0 o0pazoBaHus» (IpoTokod Nel3 ot 29 centsops 2022 r.);

- nokanpHOro akta oT 31.08.2023r. «O mopsnke pa3pabOTKH U yTBEP KICHUS
pabounx  mporpaMMm  00mIcoOpa3oBaTEIbHBIX  JUCHUIUIMH C  YYETOM
npo(ecCHOHANBHOM  HANpaBJIEHHOCTH MpPOrpaMM B COCTaBE€  CPEIHEro
npoecCHOHANBFHOTO 00pa30BaHus, PeaTu3yeMblX Ha 0a3e OCHOBHOTO OOIIETro
obpazoBanus B [AIIOY «EnaOyXckuii MOMUTEXHUYECKUNA KOJIICIKY;

- 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
npodeccun CIIO, BXoasummM B COCTaB YKPYHNHEHHOW TpyMIbl CHEUUAIbHOCTEH
15.00.00 Mammunocrpoenme: 15.01.05 Cpapmuk (py4yHOH W YaCTHUYHO
MEXaHU3UPOBAHHOMW CBapKH (HAIJIaBKH).

[Ipodune noayuyaemoro npodeccrnoHalIbHOTO 00pa30BaHNs T€XHOJIOTHYeCKHUI.

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

CopnepxaHue AMCHMUIUIMHBL HMMEET MEXKIIPEIMETHBIE CBSI3H C AUCLUIUIMHAMU
obmenpodeccuonanpHoro 1ukiaa — OIL.02 OcHoBel 3nekTpoTexHukn, OI1.03
MarepunanoseneHue.

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

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

3azauu AMCLUIUIMHBIL

1) chopMupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEH IPOTEKAaHUS XHUMHMUYECKHUX
IIPOLIECCOB M SIBJIICHUI B OKPY’KAIOIIEH Cpele, LEJOCTHOW HAYYHOU KapTHUHBI MUpa,
B3aMMOCBSI3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

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

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

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

5) chopmMupoBaTh YMEHUS MPOTHO3UPOBATH MOCIIECTBUS CBOEH E€ATETbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U POU3BOACTBEHHBIX IIPOLIECCOB;

6) chopMUpOBaTh MOHUMAaHUE 3HAYUMOCTH JOCTH)KEHUH XUMHUYECKON HAyKH U
TEXHOJIOTMH JIsl pa3BUTHS COLIMATIBHOM U IPOU3BOJACTBEHHOM cep.

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



Koa n
HauMeHOBaHHUe
(popmupyemsbIx
KOMIIEeTeHIIU

[lnanupyembie pe3yabTaThl 0CBOEHHS THCIHUILINHBI

JIMYHOCTHBIE U MeETanpeaMeTHbIC

IIpeamerHsbie

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

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

TPYI0TIO0HE;

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

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

Osuanenue YHHMBepPCAJbLHbIMH
MO3HABATEJIbHbIMHU AeHCTBUSIMMU:

a) 0a3oBbIe JJOTHYECKHE TeHCTBUS:

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

yueOHBIMU

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

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

- BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTUBOpEUYUs] B
paccMaTpUBaEeMbIX SBJICHUSX;

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

- pa3BHBaTh KpEaTUBHOE MBIIUICHHE IIPU PEHICHUU
JKU3HEHHBIX TTPOOIeM

0) 0a30BbBIe HCCIEI0BATEIbLCKHE AeiiCTBHS:

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

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

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




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

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

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

- YMETb MHTEIPUPOBATh 3HAHMS U3 Pa3HBIX IIPEIMETHBIX
oOJacTeii;

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

- CIOCOOHOCTB MX MCIIOJIb30BAaHMs B TO3HABATEIBHOMN U
COLIMAJIBHON ITPAKTHKE

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

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

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

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




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

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

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

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

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

OBaanenue YHUBEPCAJbHBIMU
MO3HABATEJIbHbIMHU 1eHCTBUSIMMU:

B) padoTa ¢ nHpopmManmeii:

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

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

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

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

yueOHBIMHU

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

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

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

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

MOJIEIUPOBaHKE);

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

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




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

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

OK 04.

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

- TOTOBHOCTb K CaMOPa3BHUTHIO, CAMOCTOSITEIbBHOCTH M
CaMOOTPEIETICHUIO;

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

OBiaseHue YHMBEPCAJbLHBIMH KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

0) coBMeCTHas1 1esITeJIbHOCTD!

- IOHUMAaTh U HCMOJIB30BaTh MPEUMYIIECTBA KOMaHIHOMN
Y MHMBUIyaJIbHOM paboThI;

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

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

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

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

- NpU3HABaTh CBOE MPAaBO U IMPABO JPYrUX JIIOAEH Ha
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU

peryJisiTHBHLIMH

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

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

- OBJIaJICHUE HaBbIKaMH y4eOHO-HUCCIIE10BATENbCKOM,

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

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

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

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

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

Kypc obecrnieueH MeTOIMYECKUMH MOCOOMSIMH M YKa3aHHUSIMH K BBITOJHEHHUIO
MPaKTUYECKHUX PaldoT.

1.5. KosimuecTBO 4aCOB Ha OCBOCHHE IPOrpaMMbl Y4eOHO AUCHUIIIUHBI:

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

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

CaMOCTOATENbHON padOThl 00YYaIOLIErocs — He MPexyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCUMILVIMHBI U BHABI y4eOHOH PadoThI

Bup y4eOHoii paboThI

O0BeM B yacax

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

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

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

IIpomeskyTouHasi aTTecTanus B popme TudGepeHIIMPOBAHHOTO 3a4eTa )

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

HauMeHnoBanue
pa3aesioB U TeM

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

O0BeM yacoB

YpoBensb
OCBOEHHUSI

dopmupyemMble
oo1ue n
npogeccHoHaNbH
ble KOMIIETeHIIMH

Pa3gea 1. OcHoBBI

CTPOCHHUA BE€IIECTBA

Tema 1.1.

OcHoBHOE coaepKaHue

CrpoeHne aToMOB

TeopeTnueckoe o0yueHue

XUMHUYCCKUX
9JIEMEHTOB U
pupoa
XHUMHYISCKOM
CBs3HU

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

— | NN

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

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

IIpakTnyeckmne 3aHATHSA

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

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

IIpodeccuoHaNTLHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME

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

OO6paboTka MeTaIOB ¢ 00€3KUPUBAHUEM, TPABICHUEM, MAaCCUBAIIUECH;
MOBBIIICHUE YCTOMYMBOCTU HArpeBacMbIX MAaTEPUAIOB K KOPPO3HH;
o0HapyXeHHe 1ePEKTOB Ha METAJUIMUYECKUX MOBEPXHOCTSX.

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

17




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
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CBOICTBa; XUMHUYECKUE CBOWCTBA; CIIOCOOBI OTyUCHUS).

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE

AHGTI/IHGHOBI)IG YIJIICBOOOPOJAbl U MX HNPHUMCHCHHUC IIPpHU CBAPKE M PC3KC
MeTaI0B. TexHuka 6€30IacHOCTH IIpH pa60Te.

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
YIJIEBOJOPOBI.

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COACPKAHUE
[Tonyyenue  aneruneHa. ['opeHue  aneTuWiaeHa KAk  MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METAJIOB.

0,5

— KHUCIIOPOJCOIECpKAIINE COoequHEHUs (CIUpThl U (EHONBI, KapOOHOBBIE
KUCTIOTBI W 3(QUPHl, aJbACTHUABl W KETOHBI, JKHUPBI, YIJEBOJBI).
[IpakTueckoe MNPUMEHEHHE OSTUJICHTIIUKOJA, TJIMIEpUHA, (eHoa.
[Ipumenenue ¢dopmanpaeruaa, aneTaidbAerHaa, YKCYCHONM KHCIOTHI.
MpbLu1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. MoroIie CBOMCTBA MbLIA.

— a3oTcojepXkKaliue COeAUHEHHs (aMUHBI M aMHUHOKHUCIIOTBI, OENKu).
BricokOMONEKyJISIpHbIE COCTUHEHHS (CHHTETHYECKHE M OMOJOTUYECKH-
aKTHBHBIC). MoHOMeEp, moiaumep, CTPYKTypHoe 3BeHO. [lommumepuzanus
ATUJIEHA KaK OCHOBHOE HAIIPABIICHUE €r0 UCIOJIb30BAHUSI.

['eneTnueckas CBsA3b MEKY KJIACCAMU OPTaHUYECKUX COCIMHEHUM.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIeP:KaAHME

CpoiicTBa H MNPUMCHCHUEC TCPMOIIIACTUYHBIX W TCPMOPCAKTHBHBIX
MI1aCTMACC U KOMITO3UTHBLIX MATCPHAJIOB B MAIIMHOCTPOCHHUH.

IMpakTnyeckmne 3aHATHSA

CBoiicTBa OPraHMYECKUX COCTMHEHUM OTAENbHBIX KJIACCOB (TPUBUATIbHAS
U MEeXAyHapoIHas HOMEHKJIaTypa, XHUMHUYECKHE CBOWCTBA, CIOCOOBI
MOJIyYeHUs1): TpeAesibHble (aJIKaHbl W LUKJIOAJKaHbBI), HEMpeaeIbHBIC
(anmKeHbl, alKWUHBI W AJKAJAHEHB) M apoOMaTHYECKHE YTIIEBOAOPOIBI,
CIUPTHl U (PEHOJBI, KapOOHOBBIE KHCIOTHI W J(PUPHI, AIbJCTHABl U
KETOHBI, aMUHBl U AMHUHOKHCIIOTHI, BEICOKOMOJICKYJISIPHBIE COCIMHEHHUS.
3ajaHusl Ha COCTABJICHHE YPaBHEHUN XMMHUYECKHX PEAKIUN C y4acTHEM

21




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

22




IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

XuMus 1 cBapKa

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 Pa3BUTHUU MAllIMHOCTPOCHUS U CBAPOYHOI'O ITPONU3BOACTBA.

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 B[ =W

TemaTuka
NuauBuayanbH
bIX IIPOEKTOB

1. Koppo3uss MeTalloB B pa3NUMYHBIX Cpeax: METAUIMYECKUEe U
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.

25.

ONEeKTPONPOBOIHUKH.
Co3naHue MONMMEPHBIX KOMIIO3ULMOHHBIX MaTEpHUaJiOB MOBBINICHHOU
MIPOYHOCTH.
Bxian yuéHbix W umxeHepoB MHcturyTta smekrpocBapku  uM. E.O.
[TaToHa B pa3BUTHE CBapOYHOIO MPOU3BOJCTBA U B pa3pabOTKy
HOBBIX IPOTPECCHUBHBIX CBAPOYHBIX TEXHOJIOTMUKOpPpO3Hs YUCTBIX
U TEXHUYECKHUX METAJIOB.
Pa3paboTka aBTOMaTHIECKOH CBApKH IO (IIFOCOM.
TexHomoruss u 0OOpYyAOBaHHME DJCKTPOLUIAKOBOM CBapKH MeTaa
TonmuHoi 1o 2000 MM
AHOJHBIE ANEKTPOXUMUYECKUE OKPBITHS.
KaronHbie 31eKTpOXUMHYECKHE TTOKPBITHSI.
Crioco0 «MOKpOi» MEXaHU3UPOBAHHON TTOABOJAHON CBapKH.
Ouncrka MTOBEPXHOCTH MEXaHUYECKUM, XUMUYECKUM u
NEKTPOXUMHUYECKUM METOIAAMHU.

Co3nanre  TOJMMEPHBIX  KOMIIO3ULMOHHBIX  MaTepHalioB

MMOBBIIIIEHHOM IIPOYHOCTH AJId MAIIMHOCTPOCHMU.

KoncyabTanuu

2

IIpome:xyToyHasi arTecTanus B popMe KOMILIEKCHOI0 YK3aMeHa

4

Bcero

72

Jl51g XapaKTepUCTHKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIIOIb3YIOTCS ClIeyolne 0003HAUCHUS:

1 — 03HaKOMUTENIbHBIN (Y3HAaBaHHE paHee U3yUYCHHbIX 00bEKTOB, CBOICTB);

2 — penpoyKTHBHBIH (BBIOIIHEHHUE ACITEIHHOCTH IO 00pa3Ily, WHCTPYKIIMH WIIN TI0J] PYKOBOJICTBOM);

3 - HpOI[y'KTI/IBHHﬁ (HJIaHI/IpOBaHI/Ie " CaMOCTOATCIIbHOC BBIIIOJIHCHHUEC ACATCIBHOCTH, PCIHICHUC
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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/
K

Monyas/Pa3nen/Tema

Pe3ysbTaTt 00yueHus

Tunbl 01IeHOYHbIX MEPONIPUATHIA

aneMmeHToB J[.U. MenneneeBa»

Pazgen 2. Xumuueckue peakuumn

XapakTepn3oBaTh THIIBI
XHMHUYECKUX pPeaKuii

KonrtpoabHas padora
«CTpoeHHe BeNIECTBA W XHMUYECKHE
peaknum»

2.1

OK
01
OK
04

Turbl XUMHUYECKUX peaKui

CocCTaBnATh peakuuu
COEIMHEHUS, Pa3JI0KEHHS,
oOMeHa, 3aMeIIeHHS,
OKHCITUTETHHO-
BOCCTaHOBUTEJIbHBIE
peakiuu

1. 3amaun Ha cocTaBleHUE ypaBHEHUI
peaxkuui:

— COCIMHEHMS, 3aMEILCHNS,
pasiioKeHusi, 0OMeHa;

— OKHUCIIUTEINILHO-
BOCCTaHOBHTEIILHBIX PEAKIIUH C
HCIIOJIb30BAHMEM METOAA
3JICKTPOHHOTO OayiaHca.

2. 3agaun Ha pacyeT MacChl BEUIECTBA
i 00bpEMa

ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WK 00bEMY OJIHOTO
M3 YYaCTBYIOUINX B pCAKIIUN BCUICCTB,
pacy€Tsl

Macchl (00bEMa, KoJIn4ecTBa
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIN
OJTHO M3 BEILIECTB NMEET IPHUMECH

2.2

9HeKTpOJ’II/ITI/I‘IeCKa$I Juccomuamnus

¥ MOHHBIN 00MeH

CocCTaBnsATh ypaBHEHHS
XUMHYECKHX PEaKIuH
MOHHOTO 0OMEeHa ¢
y4acTHEM HEOPTaHUUECKHX
BEILIECTB

1. 3amaHus Ha coCTaBICHUE
MOJIEKYJIIPHBIX 1 HOHHBIX PEaKIIi C
y4acTHEM KHCIIOT, OCHOBAHMI U COJIeH,
YCTaHOBJIEHUE U3MEHEHHSI
KHCIIOTHOCTH CPEbI

2. JJaboparopHast pabota "Tumsl
XUMHUYECKUX peakiuii"

Pa3nen 3. CTpoeHue u cBolicTBa

HEOPraHn4eCKux BelecTB

HccaenoBarsb cTpoeHne u
CcBoOiicTBa
HEeOpPraHUuYecKHuX
BelecTB

KonrtpoabHas pabora
«CBoiicTBa HEOPTAHHYECKUX
BelIeCTB)

3.1

OK
01

Kraccudukanms, HoMeHKIaTypa u

CTPOCHUC HCOPTaHUYCCKUX
BCIICCTB

Knaccuduumposatsb
HEOpPraHW4ECKHE BEIECTBA
B COOTBETCTBHH C UX
CTpOCHUEM

1. Tect «HomeHKkIaTypa 1 Ha3BaHUE
HEOPraHNYECKHX BEILIECTB UCXOIS U3
HX XUMHYCCKON (QOPMYITBI MK
COCTaBJIEHHE XUMHUYECKOI (hopMyIIBI
HCXOMS U3 Ha3BaHM BEIIECTBA 110
MEXAYHApPOJHOW WM TPUBUAIBHOMN
HOMEHKJIIATYPE».

2. 3agaun Ha pacdyeT MacCOBOU JOJIH
(Macchl) XHMHUYIECKOTO JIEMEHTa
(coenuHeHMs) B MOJIEKYJIe (CMecH).

3. [IpakTuyeckue 3a1aHus MO
Ki1accudukayum, HOMEHKIAType U
XUMHYECKIM (hopMyTam
HEOPTaHUYECKUX BEIIECTB Pa3THIHBIX
KJIaCCOB.

4. TIpakTHyeckue 3aaHus Ha
oTpeNieIeHue XUMHYECKOH aKTHBHOCTH
BEIICCTB B 3aBUCHMOCTH BU/IA
XAMHYECKOH CBSI3U U THIIA
KPUCTALNTMYECKON PEIIETKH

32

OK
01

Du3nKo-XMMHYECKHE CBOMCTBA

HEOPraHUYCCKUX BEHICCTB

YcranaBiauBarth
3aBUCHUMOCTH (DPU3HUKO-

1. Tect «OCOOEHHOCTH XUMHYECKHX
CBOMCTB OKCHOB, KHCJIOT, OCHOBAaHHH,
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OK/

Ne MK Monyas/Pa3nen/Tema Pe3yabTaT 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
OK XUMHUUYECKUX CBOMICTB amM(OTEpHBIX THIAPOKCHUJIOB U COJIE».
02 HEOPraHMYEeCKUX BemlecTB (2. 3ajaHus Ha COCTaBIEHUE ypaBHECHUN
OT CTPOEHHUSI aTOMOB U XMMHYECKHX PEAKLHUH C ydacTuem
MOJIEKYJI, a TAKXKe THIIa MIPOCTHIX U CJIOXKHBIX HEOPTaHUUECKUX
KPHUCTAJNINYECKOM PEeLETKH | BEIIECTB: OKCUIOB METAJLIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUIECKUX KUCIIOT,
OCHOBaHHWH M aM(OTEPHBIX
THIPOKCHIOB, HEOPIaHUUECKHUX COJIEH,
XapaKTepU3YIOLINX UX CBOHCTBA
CIOCOOBI OTyUESHUSI.
3. IIpakTUKO-OpUEHTHPOBAaHHbIE
TeopeTHYeCKHe 3aaHus Ha CBOMCTBA U
MOJTy4YeHHE HEOPTaHUYECKHUX BEILECTB
3.3 | OK |HWnpentudukanus Heopranmdeckux |HcciaemoBath 1. IIpakTHKO-OpPHEHTUPOBAHHBIE
01 BEILIECTB Ka4eCTBEHHbIE PEAKIIN 3aJ[aHusl TI0 COCTABJICHHIO XUMHUECKUX
OK HEOPraHWYECKHX BEIIECTB |PEaKLHH C y4acTHEM HEOPraHMYECKUX
02 BEIECTB, UCTIOIb3yEMbIX JIJISI KX
OK HIACHTU(DUKALVH.
04 2.JTabopaTopHas pabora:
“Unentrdukanys HEOPraHMISCKUX
BEIeCcTB”
4 Hccnenorats crpoenne u |KonrponbHasi padora
Pasnen 4. Ctpoenue u CBOMCTBA |cBoiicTBa oprannyeckux |«CTpoeHne u CBOHCTBa
OPraHMI€CKHUX BEIIECTB BeleCTB OPraHuYeCKHUX BelIEeCTB)
4.1 | OK |Knaccudukanus, crpoeHue u Knaccudummposats 1. 3aganus Ha cOCTaBIEHUE Ha3BaHUN
01 HOMEHKJIaTypa OpraHMYeCKUX OpPraHUYECKHE BEIECTBA B |OPraHUYECKUX COCTUHEHUH 110
BEIIIECTB COOTBETCTBUU C UX TPUBHAIILHON MM MEXKTyHapOIHON
CTpOEHHEM CHCTEMaTHYECKOW HOMEHKIIATYpE.
2. 3agaHust Ha COCTAaBIICHUE MOJTHBIX U
COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHUYECKUX BEIIECTB OTAEIBHBIX
KJIACCOB.
3. 3agauu Ha onpeesieHe
npocreiiiieii GopMyIbl opraHn4ecKon
MOJIEKYJIbI, HCXOSl U3 JIEMEHTHOTO
coctasa (B %)
42 | OK |CsoiicTBa OpraHH4eCKHUX VYcranaBnuBarthb 1. 3apaHus HA COCTaBJICHUE YPaBHEHUN
01 COEMHEHUI 3aBUCHMOCTH (PU3UKO- XUMHUYECKHUX PEAKIUM ¢ yuacTHEM
OK XMUMHUYECKUX CBOMCTB OPTraHWYECKUX BEIIECTB HA OCHOBAHUH
02 OPTaHWYECKNX BEIIECTB OT |HMX COCTAaBA M CTPOCHUSI.
OK CTPOCHHUS MOJIEKYIT 2. 3amaHust HA COCTABIICHHE YPaBHEHUI
04 XUMHUYECKUX PEAKITHH,

WIITIOCTPUPYIOIIUX XUMUYECKHE
CBOWCTBA C Y4ETOM MEXAHU3MOB
MPOTCKaHUA TaHHBIX peaKLlI/lﬁ u
TEHETHYECKOW CBSI3M OPraHUYECKUX
BEIIIECTB Pa3HBIX KIACCOB.

3. PacueTHble 331241 110 YpaBHEHUSIM
peakuuii ¢ yaacTueM OpraHH4ecKux
BEIIIECTB.

4. JTabopartopHas paboTa
“IIpeBpanieHus1 OPraHUuYECKUX
BEIECTB NpU HarpeBaHuu"
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OK/

Ne MK Monyas/Pa3nen/Tema Pe3yabTaT 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
43 | OK |Upentunduxauus oprannyeckux  |MccnenoBars 1.IIpakTHKO-OpHEHTHPOBAHHBIE
01 BCHICCTB, UX 3HAYCHUC U Ka4Y€CTBCHHBIC pEAKIINN 3aJaHus 10 COCTABJICHUKO XMMHWYCCKUX
OK |mpumeHeHHe B OBITOBO U OpPraHUYECKHUX COEIUHEHUN | peakluii ¢ yuaCTHEM OPraHMYECKUX
02 MPOU3BOJICTBEHHON JESITENBHOCTU |OT/IENIBHBIX KJIACCOB BELIECTB, B T.4. HCIOJIb3YEMBIX AJIS UX
OK  |uenoBeka naeHTH(HUKAIWK B OBITY U
04 MIPOMBIIUICHHOCTH.
2.JIabopaTopHas padora:
“UneHTrduranis opraHnIecKux
COEQUHEHNN OTAEIBbHBIX KJIacCOB”
S Pasnen 5. Kuneruueckue u XapaxTepusosare
BJIHsTHUE PAa3THIHBIX
TepMOJAUHAMUYECKHE
3aKOHOMEPHOCTH NPOTeKAHUS (baxkTopoB na pasHobecHe
- H CKOPOCTh XHMHYECKHX
XHMMHYEeCKHX peaKkuui N
peaxkumii
5 OK  [CkopocTh XMMHYECKHX peakinuid. |XapakTepu3oBaTh BiMsiHHUE |[[pakTHKO-OpUEHTHPOBAHHBIC
01 XUMHUYECKOE paBHOBECHE KOHLIEHTPALUH TEOPETHUYECKHE 3aJaHNs HA aHAIIU3
OK pearupyroIux BEmecTB U |(HhakTopoB, BIAMSIIONINX HAa H3MEHEHHE
02 TeMIepaTypbl Ha CKOPOCTh |CKOPOCTH XUMUYECKOM peaKiuu.
XUMHUUYECKUX PEaKLUi IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS
XapakTepu3oBaTh BIMSHUE |HA IIPUMEHEHUE NpuHiuna Jle-
n3MeHeHus KoHueHTpauuu |([laTense quia HaxoxkAeHUS
BEIIECTB, PEAKIUH CPEbl U |HAIPABJICHUS] CMEIIEHUS] pABHOBECUS
TEMIIepaTypbl Ha XVMHYECKON PeaKkIy U aHAIN3
CMEIICHUE XUMHYECKOTO  |(haKTOpOB, BIMSAIOMIMX HA CMEIICHHE
pPaBHOBECHS XMMHYECKOTO PaBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pazgen 6. PacTtBopbl PacTBOPBHI C 32JaHHBIMHU
XapaKTepUCTHKAMU
6.1 | OK |IlonsTue 0 pacTBOpax Paznuyath ucTUHHBIE 1. 3apaun Ha MPUTOTOBJICHUE
01 pacTBOpbI pacTBOpOB.
OK 2. IIpakTUKO-OpUEHTUPOBAHHbIE
02 pacyeTHbIE 331aHUS Ha AUCIIEPCHBIE
CHCTEMBI, CIOIb3yeMbIE B OBITOBOU U
MIPOU3BOICTBEHHOH JESITEIbHOCTH
YeJI0BeKa
6.2 | OK |HccrnenoBanue cBoiCTB pacTBopoB |MccnenoBath husmko- JlabopaTopHas paboTa
01 XMMHYECKHE CBOUCTBA “IIpuroToBaeHue pacTBOPOB™
OK HCTUHHBIX PACTBOPOB
04
II | IlpodeccuoHaTbHO-OPHEHTHPOBAHHOE coepskaHue (codep:KaHue NPHKIATHOI0 MOAY.Is)
7 Paznen 7. OueHuBaTth nociaeacTeus (3ammra Keiica (¢ yuerom Oyayuiei
Xumus B ObITY H OBITOBOM M NnpoeccHOHAILHON JeATeJbHOCTH)
NPOU3BOACTBEHHOMH NPOU3BOACTBCHHOH

ACATCIBbHOCTH Y€JI0BECKA

JeATeJHLHOCTH Y€JI0BEKA C
MO3UIINI DKOJIOTHYeCKO
0€30MmacHOCTH

OK
01
OK
02
OK
04
OK
07

Xumus B OBITY U
MPOU3BOJICTBEHHOH J€ATEILHOCTH
4eJI0BeKa

O11eHUBaTh MOCJIEACTBUS
OBLITOBOU U
MIPOU3BOJICTBEHHOM
JIeSITEILHOCTH YeJIOBEKa C
MO3HIINH 3KOJIOTHYECKOH
0€e30IMacCHOCTH

Ketic (¢ yuetom Oyaymieit
npodeCCUOHATBHOM NeSITeTLHOCTH)
Bo3MoxHbIE TEMBI KEICOB:

1. IToTennienue kaumara u
BBICBOOOX/ICHHUE a30BBIX THAPATOB CO
JTHAa OKeaHa.

2. Bynymue matepuansl ajs aBua-,
MAaIIHHO- ¥ TPHOOPOCTPOCHUSI.
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3. HoBbie MaTepuabl sl COJTHEUHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PACTHTEIbHBIX
penaparos

33




