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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIINHBI «XUMUST»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAJIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO01eo0pazoBaTenbHas AUCHUIUIMHA « XUMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMI
00pa30BaTeNbHON MPOTPAMMBEI.

TpynoeMKOCTh IUCHUIUINHBI « XUMHUSD» Ha 0230BOM YPOBHE COCTaBJIsIeT 78 yaca,
13 KoTopeix 70 yacoB — 0a30BbIA MOAYJh (6 pas3ienoB) U 8 4acoB — MPUKIIATHOMN
Moayib (1 paszmen), BKIIIOYAIOIMIMN MPAKTUKO-OPUEHTUPOBAHHOE COACpP>KaHUE
CHEIUATBHOCTH.

[IpuknanHo MOAyJb BKJIOYaeT ofauH paznen. Pazmen 7 «Xumus B ObITY U
MIPOU3BOICTBEHHOM JEATEIBHOCTH YEJIOBEKA» PEeaM3yeTcs sl BCEX CHElUalbHOCTEN
Ha Marepuajie KEHCOB, CBSI3aHHBIX C HSKOJOTMYECKOW OE€30MacCHOCThIO U OIIEHKOM
MOCJIEICTBUA OBITOBOM M MPOM3BOACTBEHHOM NEATEIBHOCTH, MO OTpacisiM Oyayuiei
po(hecCUOHATIBHOM JEATEIBHOCTH 00YYaromMnXCsl.

[lepuon oOydeHus M paclpenesieHUue MO CEMECTpaM OINpeAeseTcss y4eOHbIM
mwiaHoM BTXKT — ¢unumana PI'VIIC, ¢ ydyeroM noruku (GpopMupoBaHUSI MPEIMETHBIX
pE3yNbTATOB, OOUIMX U MPO(PECCHOHATBHBIX KOMIETEHIIUN, MEKITPEAMETHBIX CBSI3€EH C
JPYTUMHM  JTUCHUIUIMHAMU  00111€00pa3oBaTeibHOTO UM 001IenpodecCuOHATBHOTO
[IUKJIOB Y4€OHOTO IJIaHa.

1.2. Hesn u muIaHUpPyeMble Pe3yJbTAThl 0CBOCHUSI JUCITUTIIHMHBI

1.2.1. lean u 3aga4m JUCUUTJINHBI

dopMupoBaHue y  OOydYaloOlmUMXCS  MPEACTaBICHUS O  XUMHUYECKOH
COCTAaBIISIIONIEH €CTECTBEHHO-HAYYHOM KapTUHbI MHpPA KAaK OCHOBBI IPUHSATHUS
pelieHuid B OJKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYalUsX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh MOHUMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJNOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (HOPMYJIbI HEOPraHMYCCKHUX M OPraHUYECKUX
BEIIIECTB, YPABHECHUS] XUMUUYECKUX PEAKIIUM, OOBICHATh UX CMBICII, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM  MPOBEACHUS  MPOCTCUIIUX  XUMHYECKUX
DKCIIEPUMEHTAJILHBIX ~ UCCJEJAOBAHMM ¢  COOJIOJIGHWEM TpaBuUil  0€30MacHOTO
oOpaleHus ¢ BEIeCTBaMu U JIA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHs WCIIOIH30BaTh MH(POPMAIUIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) copMupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUSL CBOCH AEATEIBHOCTU
U XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHUMAHKUE 3HAYUMOCTH JTOCTHIKCHUN XMMHYECKOW HAYKH H
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAUMEHOBaHU
e

¢popmupyembIx O6wmme’ JIuCunIIMHAPHbIE

KOMIIeTeHIU i

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BIQJETh CHCTEMOW XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpYyJy, OCO3HAHHUE LIEHHOCTU | OCHOBOIIOJAralOUIMe MHOHATHUS (XUMHYECKHH 3JIEMEHT, aToOM, JJIEKTPOHHAs

Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0oJiouKa aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€SATENIBHOCTU | BAJIEGHTHOCTb, 3JIEKTPOOTPHULATEIBbHOCTD, CTENEHb OKHUCICHMS, XUMHUYECKas

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HANpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O00bEM, YIJIEpOJAHBIM CKejerT,

BHOMU CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBATh M | (QYHKUIMOHAJbHAS TPYIIA, paguKaj, U30MEpHs, U30MEpbl, TOMOJOTNYECKUI

JEATEIIBHOCTH | CAMOCTOSATEIBHO BBINIOJIHATD TAKYIO IEATENBHOCTD; | Psill, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U a30TCOAEPKAIINE COCTUHEHMS,

IIPUMEHUTENbH | - WHTEpeC K pa3InYHBIM cepam | OMOIOTMYECKH aKTHUBHbIE BellecTBa (YIJIEBOAbBI, >KUPBI, OENKH), MOHOMED,

0 K Pa3JIYHbIM | IPO(PeCcCHOHATBHON NeATETbHOCTH, [IOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIUHEHUS,

KOHTEKCTaM OBjaseHne  YHHBEPCAJIBHBIMM  Y4eOHBIMHU | KDUCTAJUIMYECKAs PEHIETKA, THUIbl XMMHUYECKHUX PEAKIUN (OKUCIUTEIbHO-
NMO3HABATEJIbHBIMH AeHCTBUAMMU: BOCCTaHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, peaKIMd HOHHOIO OOMEeHa),
a) 0a30Bble JIOTHYECKHUe eliCTBHSA! pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHUECKAs AUCCOIHALIMS,
- CaMOCTOSITENIBHO (bopMynHMpoBaTh U | OKHCIIUTEINb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON pEaKLMi, XUMUYECKOE
aKTyaJIu3upoBaTh MpPOOJIEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M  3aKOHbI (TEOpUS XHMMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. byrtiepoBa, Teopusl 3JIEKTPOIUTHYECKON

- YCTaHaBJ'II/IBaTI) CYIHCCTBGHHLIﬁ HpI/ISHaK NN
OCHOBaHHUs HJsl CpaBHEHUS, KIAacCUPUKALUU H
00001IeHNS;

- ONpenessaTh IeNd  JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

3aJaBaThb

Jccouuanuu, nepuoanyeckuii 3akon .M. MenzeneeBa, 3aKk0H COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMUMHH, (PAKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUH U O€30MaCHOM HCIIOIh30BAHUH
BOXHEHIINX HEOPTaHMYECKUX U OPraHUYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YETIOBEKA;

! Vka3piBaroTcs TMYHOCTHBIE M MeTanpeaMeTHEIE pe3ynbTaTel u3 ®IOC COO (B mocnenueit pegakmuu ot 12.08.2022) B oTrnaroisHoit Gopme,
dbopmupyembie 001Ie00pa30BaTEILHON JUCITUTUTMHON
2 ucuunnuHapHble (IPeAMETHBIE) Pe3yIbTAThl YKA3hIBAIOTCS B COOTBETCTBHHU C METOIUKOM MPETIOaBaHUs JUCIUILTAHBI




- BBISBISTH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

-  BHOCHUTh KOPPEKTUBBI B  JESTCILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB LEJSIM,
OIICHUBATh PUCKHU IMOCJIEACTBUH JESITEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHHE TPU PEIICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

- BIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOEKTHOMN NeSITeNbHOCTH, HaBbIKAMU
paspetnieHus rnpoodiuem;

- BBISBIATH NPUYMHHO-CIEICTBEHHBIC CBS3H H
aKTyaJIM3UpOBaTh 3a7a4y, BBIABUTATh THUIIOTE3Y €€
pelieHus, HAXOAWTh apryMeHThI TUIS
JIOKa3aTelIbCTBA CBOMX YTBEPIKACHHH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHUS
3a/la4yil pe3yNbTaThl, KPUTUYECKU OILIEHUBATH HUX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMEThb MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeTh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBUIBUTaTh  HOBBIE  HJIEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
MO3HABATEILHON M COIMAIbHOM MPaKTHUKE

npesaraTh

- YMETb BBIABIATH XapAaKTEPHbIE IIPU3HAKUM M B3aUMOCBA3b H3Y4YCHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOIIME MTOHATHS IPU ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUN;

BBISIBJIATH ~ B3aMMOCBSI3b  XMMUYECKMX  3HAaHUW €  TOHATUSMH U
MNpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- YyMETh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIATHOM XUMHM U

TPUBMAJIbHbBIC Ha3BAHUS BaKHEHUIIMX BEIECTB (3THJIEH, alleTHIIEH, IIMLEPHUH,
¢denon, Qopmanpaerus, YKCyCHas KHCIOTa, TJIMIMH, YrapHbli ras,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BecTb, HeralleHas U3BeCThb, IUThEBas
cola M JPYTUX), COCTABIATH (HOPMYJIbl HEOPTaHWMYECKHX M OPTaHUYECKUX
BEIIECTB, YPaBHEHHUs XUMHUECKUX pPEaKUUH, OOBACHATb HX CMBICIH;
MMOATBCPKIAATH XapPaKTCPHBIC XUMHNYCCKHUC CBOMCTBaA BCIICCTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU U 3alMCAMU YPaBHEHUH XUMHUYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh NPUHAIJIEKHOCTh H3YyYEHHBIX HEOPraHUYECKUX MU
OpTraHU4YCCKUX BCUICCTB K OIMPCACIICHHBIM KJIaCCaM W IpyIliliamM COCI[I/IHGHI/II\/JI,
XapaKTepu30BaTh MX COCTAaB M BaKHEHIIME CBOWMCTBA; OMPEAEATh BHUJIBI
XUMHUYECKHX CBA3€H (KOBaJEHTHAas, NOHHAsl, METaJUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KJIacCU()UIMPOBATh XUMHUUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
CCTGCTBCHHOHaquOﬁ KapTUHBI MHpa, POJM XUMHUHU B ITO3HAHWUUN SIBIICHUH
Opupobl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PEeLICHUS] MPAKTUYECKUX
3a7a4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO U
MPUPOAHON Cpelie;

- YyMETh MPOBOJUTH pacueThl MO XMMUYECKUM (opMyJaM U ypaBHEHHSIM
XUMHNYECKUX peaKHI/Iﬁ C HUCII0JIBb30BaHUEM (I)I/I3I/II-IGCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTCMHBIC XUMHUYCCKUC 3HAHUA IJId IMPUHATHUA pCH_IeHI/Iﬁ B KOHKPCTHBIX
’KM3HEHHBIX CUTYyallUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM.




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

eI TENIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE [EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OBinageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

B) pabdora ¢ nungopmanueii:

- BJIaJIeTh HABBIKAMU TONy4yeHUs MHPOPMAIUHU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBLHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHHUS;

- co3JaBaTh TEKCThl B pa3MuYHBIX (opMarax c
y4eTOM Ha3HadyeHus HHQOpMaIMK U IEJIEeBOH
ayIUTOpPUH, BBIOUpas ONTHUMAJbHYIO  (Qopmy
NPEeJCTaBICHNS U BU3yaIH3alUH;

- OIIEHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpPMallUU, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCMOJb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  33aJa4 €  COOJIOJCHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MacHOCTH,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
STUJIEHA M M3YYEHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIIMM Ha aJIbJETHUJIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus OelKOB MpH HarpeBaHHH,
[[BETHBIC PEAKIIMH OCJIKOB, MPOBOIWTH PEAKIUM HOHHOrO OOMeEHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  peIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMam "Metamiel" u "Hemeramisl") B
COOTBETCTBUHU C IMPABWIAMU TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHYECKOT'0 SKCIIEPUMEHTA B (POpME 3aIUCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMHUECKYIO HH(POPMAITHIO, TIONY4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET u Apyrue);

- BJAJETh OCHOBHBIMH METOJAaMH HAyYHOTO T[IO3HAHHWS BEUIECTB U

XUMHUYECKUX  SIBJeHWM  (HaOmioJeHue,  HW3MEpeHHe,  JIKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb TPOBOAMUTH PacueThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHYECKHE 3HAHUS JI1 NPUHATHS PELIEHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCHCHHECM.




THTHUEHBI, PECcypcocOepekeHHsl, TPABOBBIX H
TUYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, vHHOPMAIIMOHHON 0€30IacHOCTH
JUYHOCTH,

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOH W COLMAIbHOU
JIeSITeJIbHOCTH;

OBaanenue YHHBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHMMAaThb W WCIOJIb30BaTh IPEUMYIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- TIPUHUMATh ULEIW COBMECTHOW JIE€SITEIbHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ OCTHJKCHHUIO: COCTAaBIIAThH IUIAH JICHCTBHIA,
pacrpenensaTb pojid ¢ Y4€TOM MHEHUN YYACTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYaAJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aHMOﬂCﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHUBHOC CTPATEIrHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM
OBJ1ajieHHe YHHBEPCAJbHBIMH PeryJasTHBHbIMH
NeMCTBUAMMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIIOAEH
MIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- MPU3HABATh CBOE IMPABO M MPABO APYTUX JIOAEH

- yMeTb IUJJaHUPOBaTh M  BBINOJHATH XHMMHUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OPTraHUYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATUJIEHA U U3YyYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIUU HA aJbIECTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB NpH HarpeBaHuw,
LBETHbIE pPEaKIUK OEJIKOB; MPOBOJAUTH pEAKUUM HOHHOrOo OOMEHa,
OTIPEIEeNATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKllUy Ha cynbdart-,
kapOOHAT- ®  XJOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamiel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MpU OOpalICHUH C
BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAaHUEM; IPEJCTABIATh PE3YIbTATHI
XUMHYECKOI0 SKCIIEpPUMEHTA B (JOpMeE 3aMHUCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTAaTOB.




Ha OIIMOKMU;
- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07. B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHHUSA: - chopMupoBaTh NIpPEACTABIECHUA: O XHUMHUYECKOM  COCTaBIAIOLICH
CopeiicTBoBaTh | - C(HhOPMHUPOBAHHOCTH HKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJIM XMUMHUU B TO3HAHUHU SIBJICHUH
COXPAaHEHHUIO IOHUMaHHME BIIMSAHUS COLUAIBHO-3KOHOMHUYECKUX | IPUPOJbI, B (OPMHUPOBAHUM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpYXKalollled | IpOLleCCOB  HA  COCTOSHUE  MPHUPOAHON U | PYHKUMOHAIBHON IPpaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs TPaKTHYECKUX
Cpenbl, COLMAJIBHOW Cpelpl, OCO3HaHME TIJIO0AIBHOIO | 33/1a4 U 3KOJOIMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOTHUECKHX ITPOoOIeM; IIPUPOJHON Cpene;
€HHUIO, - IUIAHUPOBAHME M OCYILIECTBICHHE JAEHCTBHM B | - yMETh COOJIIOJATh MpaBUIa HKOJOTHYECKU L€IecO00pa3HOro MoBeIeHHs B
IIPUMEHSATH OKpYXarollled cpelle Ha OCHOBE 3HAHMS LeJleH | ObITY U TPYJOBOM IESATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3/0POBBbS U
3HaHUsA 00 YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA; OKpYXKarolled NPUPOAHON CpEelbl; YUYUTHIBATh ONACHOCTb BO3JIEHCTBUS Ha
U3MEHEHUU AKTUBHOE HENPHUATHE JEUCTBUM, NPHUHOCAIIMX | )KUBBIE OPraHU3MBbI OINPEIECICHHBIX BEILIECTB, IIOHUMAsl CMBICH ITOKA3aTENs
KJIMMarTa, BpEXl OKpYXKarolleH cpene; IIPEEIbHON JOIYCTUMON KOHIIEHTPALUH.
MPUHIINIIBI - yYMEHHE TPOTHO3UPOBATh HEOIArONPUSATHBIE
OepeKIMBOro DKOJIOTMUECKNE TIOCIEACTBUS IMPEANPUHUMAEMBIX
IIPOM3BOJCTBA, | ACHCTBUU, IPENOTBpALIaTh UX;
3¢ PeKTUBHO - pacimpeHue OIbITa JESATEIIBHOCTH
JICHCTBOBATh B | DKOJIOTHUYECKON HAIIPaBJIECHHOCTH;
Ype3BbIUANHBIX | - OBJIJICHHE HAaBBIKAMU y4eOHO-
CUTYaLUsIX HCCIIEI0BATENIBCKON, MPOEKTHOM U COLIMAIBHON

JESATEIIBHOCTH.
23.02.06 - c(opMHUPOBATh MPECTABICHUS 00 OCHOBHBIX KOHCTPYKIIMOHHBIX
IK 1.1 MaTepuanax (MeTaulbl, CIIIaBbl, OJUMEPHI, KOMIIO3UIIMOHHBIE MaTepUaIIbl);
OKcIuyaTupoBa - c(opMHUPOBATh MPECTABICHHE O XMMUYECKHX UCTOUHUKAX TOKa;

Th MOJIBUKHOMN
COCTaB.

IK 1.2
IIpounsBoauts
TEXHUYECKOE
o0OcyXKUBaHUE
U PEMOHT

- chopMHpoBaTh NMpEACTaBIEHUE O BUAX YTIIEBOIOPOAHOIO TOTLIUBA.

- C(I)OpMHpOBaTL MMpEaACTaBJICHUEC O KOPPO3UHU MCTAJIJIOB U crocobax 3alllUThI
OT KOpPpO3HH IMOABUKXHOT'O COCTaBa.
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MOJIBH>KHOTO
cocraBa
KEIIC3HBIX
JIOpOT B
COOTBETCTBUHU C
TpeOOBaHUAMU
TEXHOJIOTHIECK
UX TPOIIECCOB.

27.02.03

K 4.2
IIpumensaTh
AJITOPUTMHUYECK
1€ METO/Ibl
IIOMCKa U
YCTpPaHEHUS
HEHCIIPaBHOCTE
1B
YCTpOMCTBAX
CUTHAJIN3ALINH,
LHEHTpaIN3alun
, CHCTeMax
OJIOKUPOBKH U
crucTemMax
JKEJIE3HOA0POXK
HOM
ABTOMATUKH U
TEJIEMEXAHUKH.

13.02.07

11K 2.2,2.3,2.4
BrimonaaTs
OCHOBHBEIC
BUBI paboT 1O

- YMETh MPHUMEHSTHh AITOPUTMbI IPH COCTABJICHUH HMOHHBIX YPaBHEHHU U
YpaBHEHUH  OKUCIHUTEIbHO-BOCCTAHOBHUTEILHBIX  PEAKIUH  METOI0M
AJICKTPOHHOTO OallaHca.

- copMupoBaTh MpeaCTaBIEHWE O MPOBOJHUKAX AJIEKTPUUYECKOTO TOKA U
JUAIEKTPUKAX, UX UCIIOIb30BAHUHU B JKEJIE3HOJOPOKHON OTPACIH.

11



00CITy>)KMBaHUIO
00opyI0OBaHUS
IIEKTPUIECKUX
MOJICTAHIIUN U
CETEH.

08.02.10

IIK 2.1
YyacTBOBaTh B
MIPOCKTUPOBAHH
1585
CTPOUTEIILCTBE
JKEJIE3HBIX
JIOpor, 31aHuil
U COOPY’KEHHUH.
IIK 2.3
Kontponuposa
Thb Ka4yeCTBO
TEKYIIETro
coziepKaHus
nyTH,
PEMOHTHBIX H
CTPOUTETBHBIX
paoor,
OpraHU30BBIBAT
b UX TIPUEMKY.

ITK 2.4
PazpabartpiBath
TEXHOJIOTHYECK
e  MPOIECCHI
IPOM3BOJICTBA
PEMOHTHBIX

- chopMHpOBaTh NMpeACTaBIECHUS 00 OCHOBHBIX MaTepuaiax (MeTasllbl,
CILJIaBbI, MOJUMEPHI, KOMIIO3UIIMOHHBIC MAaTEPHAIIBI).

- chopMHpOBaTh NMPEACTABIEHUE O KOPPO3UU METALIOB, B T.4U.
AIIEKTPOKOPPO3UHU O] JCHCTBUEM OTYyKIAI0IIMX TOKOB, U criocodax
3aIIUTHI OT KOPPO3UH PEIHCOB U PEIILCOBBIX CKPEIICHHI.
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pabor
KEJIE3HOJJOPOK
HOTO TYTH U
COOPYKEHHUI.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Bupa yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTLTHHBI 78

B T.4.

OcHOBHOe coep:KaHue 70

BT. 4..

TEOpEeTUIEeCKoe 00ydeHne 40
MPaKTUYECKHE 3aHATHS 20
71a00paTOPHBIE 3aHATHS 10

IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJAEPKAHUE (COaepKAHUE

NPHUKJIATHOT0 MOIYJIA) 0
BT. 4.:

TEOpeTHYecKoe 00yueHne 2
IIPAKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectamus (quddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTu4eCKMH IJIAH M COACPKAHUE U CHUTIHHBI

HaunmenoBanmne Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. 'bEM YaCoB
pa3aesioB U TeM JadopaTopHble H MPaKTHYECKUE 3aHATHSI, IPUKJIATHONH MOTY.JIb KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE coep:kaHue 70
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
Crpoenue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 4
DJIEMEHTOB U
pupoja . Ny
. CoBpeMeHHass Mojelb CTpoeHus aToma. CHMBOJMYECKHH S3BIK XUMHU. XUMHWYECKUHA JJIEMEHT.
XHUMHAYECKOH
OnekTpoHHas KoHUrypanus aroma. Krmaccupukanus XUMHUYECKHX 3JIEMEHTOB (S-, P-, d-3JeMEeHTHI). 2
CBSI3U
BanenTtHble 351€eKTpOHBI. BaneHTHOCTSD.
DONEeKTpOHHAasi MNPUPOJA XMUMHUYECKON CBSI3U. DJEKTPOOTPHULATENIBHOCTh. BuIbl XMMHYECKOl CBSA3M 2
(xoBaJIeHTHAas, MOHHAs!, METAJUINYECKasi, BOJIOPO/IHASA) U CIIOCOOBI ee 00pa30oBaHUs
IIpakTHYeckne 3aHATHA 2
Pemenne 3aganuii Ha HCHOOJNL30BAaHME XHUMHYESCKOM CHMBOJMKM M Ha3BaHUM COCOUHEHUH IIO
HOMEHKJIAType MEXJYHAPOJHOTO COI03a TEOPETUYECKOM W NPHUKIAAHOW XUMHUU W TPUBUAIBHBIX
Ha3BaHWUU JUIsl COCTABJICHUS] XUMHUYECKUX (DOPMYJT JBYXaTOMHBIX COCIWHEHUN (OKCHUIOB, CYIb(HIIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB. 2
[IpakTrueckue 3a7aHusl HA YCTAHOBIIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOINYECKUM HU3MEHEHHEM CBONCTB XMMHUYECKHX 3JIEMEHTOB U HUX COEJIMHEHHH B COOTBETCTBHH C
nojoxxeHueM [leprnoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coepxaHue 2 OK 01

15




[Tepuoanueckuit
3aKOH U Ta0iIuna
J.. MenneneeBa

TeopeTuyeckoe o0yueHue

[Tepuonuueckas cucrema xumudeckux 3aeMeHToB .M. Menneneea. ®uznueckuii CMbICI
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM
XUMHUYECKOTro 3nemeHTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMEHTOB.

Pemenre nmpakTHKO-OpUEHTUPOBAHHBIX TCOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTNYecKie / HEMETAUTHISCKUE CBOKWCTBA, 3JIEKTPOOTPULIATEIIHHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHU C MX JJICKTPOHHBIM CTPOCHHEM M MOJI0KEHHEM B TIEPUOUICCKON CUCTEME
xuMudeckux ayemeHToB .M. MeneneeBa»

OK 02

Pa3znen 2. XumMuyeckue peakunu

Tema 2.1. Tumsl
XUMHYECKAX
peakuuii

OcHoBHOE CoAcpKaHue

Teopernueckoe o0y4enue

Krnaccudukanys u THIBI XUMUYECKUX peakuil ¢ yuacTHeM HeopraHndeckux BemiecTB. CocTaBieHue
ypaBHEHMH peakluil COeIMHEHMs], PA3JI0KEHHs], 3aMellleH s, OOMeHa, B T.4. peaKIMil TOPeHHUs,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOICTBEHHBIX Mpolieccax U
KU3HENIEATEIIbBHOCTH OPraHU3MOB

IIpakTHyeckne 3aHATHA

KonuuecTBeHHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHM U PacCyeThl 10
YpPaBHEHUSAM XUMHUYECKUX peakuuii. Moyib Kak eIMHUIa KOJIMYEeCTBa BellecTBa. MossipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl U dHepPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTETbHAS
IIJIOTHOCTB T'a30B.

OK 01
IK 1.1
(23.02.06)
1K 4.2
(27.02.03)
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PacueTsl 10 ypaBHEHHSIM XWMHUYECKUX PEAKIHMi C HCIHOJIH30BAHMEM MAaCChl, 00beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
g qucconmanus u | 1eopeTHdeckoe odydyenune 2 IIK 1.1
WOHHBINA 0OMEH . (23.02.06)
Teopus anexkTposuTUdecKol aucconnanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTH. Peakiiuu MOHHOTO He
oOmeHna. CocTaBieHHE peakluii HMOHHOTO OOMEHa MyTeM COCTaBIEHHUS HX MOJHBIX M COKPAIICHHBIX 2 IIK 4.2
WOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC peakiiy. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKIINil (27.02.03)
JlaGopaTopHble 3aHSITHSI 2
JIaGoparopHas paboTa “THIBI XUMUYECKUX PEaKIIUn”.
HccnenoBanue TUIoB (1O COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 5
XUMHUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOr0 0OMEHa, ONPEEICHUE CPEIbl BOTHBIX
pacTBOpOB. 3a/laHNs HAa COCTABIEHUE HOHHBIX PEAaKIIUN
KonTpouabnas
CrpoeHue BemecTBa 1 XUMHYECKUE PEAKIIUU 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKHX BelleCTB 14
Tema 3.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHIKITATYPA U Teopernueckoe odyueHue 2 TIK 1.2
CTpOEHHE .
HCI()) I — IIpenmer Heoprannueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTB. [IpocTsie U cl10kKHbIe (23.02.06)
p BenecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anMocBs3b IIK 2.2, 2.3,
B TB
CHee HEOPraHMYECKUX BEIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucranmnueckue 1 amopgHbie 2.4
BellecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHAs, MOHHAS, METaJIJINYecKast). 2 (13.02.07)

3aBUCUMOCThH (PU3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIIMUECKON PEIIETKU. 3aBUCUMOCTb
XUMHAYECKOH aKTHBHOCTH BEIIECTB OT BHJIAa XUMHUYECKOH CBS3H U THIIA KPUCTAIUTHYECKON PEIIETKH.
[TpuurHBEI MHOTOOOpA3Ns BEIIECTB
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I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI UCXO M3 Ha3BaHUs BEIIECTBA MO MEKIyHAPOTHOM
(MIOTTAK) mnm TpuBHAIBHOM HOMEHKIIATYPE.

Pemenne mpakTUYecKuX 3aJaHUN MO KIacCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Tra3, aMMHaK, ramieHas
W3BECTh, HETaIlleHas! N3BECTh, MTUTHEBAS COA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMuYecKoi HHpOpMAaIK (CPeICTB MacCCOBOM MH(pOopMaIuu, ceTh MHTepHET U IpyrHe).
[Touck nHpopMaIuu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. dusuko-
XUMHUYCCKUC
CBOMCTBaA
HGOpFaHI/I‘IeCKI/IX
BEIICCTB

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

Mertamner. O0ue ¢uzndeckne M XUMHUYECKHE CBoWcTBa MeTaiwioB. CriocoObl mosrydeHus. 3HaYeHUE
METAJUIOB M HEMETAJUIOB B MNPHUPOJAE M >KU3HEAEATENbHOCTH 4eJoBeKa M opraHusmoB. Koppozus
METAJUIOB: BUJIBI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHknaTypa coeinHeHH HemeTauioB. KpyroBopoTst
OMOTeHHBIX JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOAOPOIHBIX COCI[I/IHCHI/Iﬁ,
BBICIIUX OKCHUJI0B U TUAPOKCUIOB

IIpakTHyeckne 3aHATHA

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYEeCKUX CoJeil,
XapaKTEepU3YIOIINX UX CBOMCTBA.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTaB, IOJYYCHHE H
0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M MPAaKTUYECKOM

OK 01
OK 02
MK 1.2
(23.02.06)
1K 2.2, 2.3,
2.4
(13.02.07)
11K 2.3
(08.02.10)
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ACATCIIBHOCTH 4YCJIOBCKA

Tema 3.3. OcHOBHOe coiep:kaHue 2 OK 01
Nnentuduxanys OK 02
HEOPraHHYECKHX JlaGopaTopHble 3aHATHS 2 OK 04
Betects JIaGoparopHas pabota «neHTHGUKAIMS HEOPTAHNYECKUX BEIIECTBY.

Pemenne sKkcriepuMeHTalIbHBIX 3a/ad [0 XUMHUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO

pacro3HaBaHMIO U TIOJTYYECHUIO COSAMHEHUI METAJUIOB M HEMETAJIIOB. 5

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCHOJIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAYECTBEHHBIX peakiuii. KadecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATUOH aMMOHHUS
KonTtpoibHasn N

CBoiicTBa HEOPTaHUYECKUX BEIIECTB 2
pabora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 26
Tema 4.1. OcHoBHOe coaep:xaHue 6 OK 01
Knaccudukanmus,
CTpoeHHe H Teoperuueckoe o0yueHue 2
HOMCHKJIATypa [TosiBNeHHe U pa3BUTHE OpraHUYECKON XUMHHM Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u
OpraHNHCCKUX 3HaYEHNE OPTAaHMYIECKONW XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOCHHE KaK TMOPSJAOK COSIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH.

OCHOBHBIE TOJIOKEHNS TEOPUN XMMHUYECKOTO CTPOCHHMsI OpraHnyeckux coequHeHnii A.M. bytieposa.

YrnepoaHblid CKeNeT OpPraHWYecKOW MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTPOCHHS MOJICKYJI. FI30Mepus U H30MepHI. 2

[Monstne o QynkuuoHanbHoM rpynmne. Panukan. I[lpuHIUnel KiacCHPUKAUU  OpPraHUYECKUX
COeMHEHMI. MexayHapoaHasi HOMEHKJIATypa M [PUHLOWIBI HOMEHKIATypbl OpPraHUYEeCKHUX
coequHeHunii. [loHsTHEe 00 a30TCoONEpKalIMX COCIUHEHHSIX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, >kupax, OelKax W JZp.), BBICOKOMOJIEKYJSPHBIX COCIWHEHUSX (MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO)
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IIpakTHYeckne 3aHATHA 4

Homenkiiarypa opraHuyeckux COEIMHEHHMM OTAENbHBIX KJIACCOB (HACHIIICHHbIC, HEHACHIIICHHBIE WU

apoMaTHYeCKHUEe YTJIEBOJOPOJbI, COUPTHI, (DEHOJIbI, aJIbJIErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.) TIK 4.2

CocraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBbHBIX 2 (27.02.03)

KJIACCOB, HCIIOJIb3Ys WX Ha3BaHUS IO CHUCTEMAaTHYECKOW W TPUBHUAJIBHOW HOMEHKIAType (ITUJIEH,

alleTHJICH, TIUIEePUH, PeHo, GopMambaeThI, YKCyCHAs KHCIOTa, TIUIUH ).

Pacuertsl mpocreiimeit popMyIbl OpraHUIECKON MOJICKYJIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %) 2
Tema 4.2. OcHoBHOe coJep:kaHue 16 OK 01
CaoiicTBa OK 02
OpraHHYECKHX Teopernueckoe o0yueHue 10 OK 04
COCAMHCHIN OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTACNIBHBIX KJIacCOoB (0COOCHHOCTH IIK 1.2

KJaccu(pUKaLUK U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTUYECKUH psi U 001mas Gpopmysa; n30Mepus; (23.02.06)

(u3HYECKre CBOMCTBA; XUMUIECKIE CBOMCTBA; CIIOCOOBI MTOTYUICHHS ): IIK 2.2, 2.3,

24

— TpeJeNbHBIE YIIeBOAOPOIbI (ATKAaHBI U IUKJIOAJKaHbl). ['OpeHre MeTaHa Kak OJUH M3 OCHOBHBIX

HMCTOYHUKOB TeIlIa B IPOMBIIIICHHOCTH U ObITy. CBOICTBAa MPUPOTHBIX YIIEBOIOPOI0B, HAXOXKICHUE B (13.02.07)

MPUPOJE U TPUMEHEHUE AJTKAHOB; IIK 2.1, 2.4

— HemnpenenbHble (QTKEeHbI, alKUHBI M aJIKaJWeHbl) U apOMaTUYEeCKUE YIIIeBOJOpOIbl. [opeHue 2 (08.02.10)

aleTuJIeHa KaKk HCTOYHUK BBICOKOTEMITEPATYyPHOTO TIJIAMEHH ISl CBAPKU U PE3KH METAJIJIOB.

- ApOMATUYECKUE YTIIEBOIOPOIbI 2

— KHUCIIOPOJICOAepKAIINe COSAMHEHUS (CITUPTHI U (DEHOIIbI, KapOOHOBBIE KUCIOTHI M d(UPHI, aJTbICTHIbI

U KETOHBI, >KUPBI, YriaeBOibl). [IpakTHyeckoe NPUMEHEHHE STUICHTIUKOJS, TIuIepuHa, (eHona. 2

[Ipumenenue Qopmanpaeruaa, ameranbAeTHAd, YKCYCHONM KHUCIOTHL. Mpblla Kak COJMM  BBICIIUX

KapOOHOBBIX KHCIIOT. MoOoIIIMe CBOWCTBA MbLa

— a30TCOJ/IepXKaIlfe COCIWHEHHs] (aMHUHBI W aMHUHOKHCIOTHI, Oeiku). ['eHeTmueckas CBS3b MEXIY

KJIaCCaMH OPTaHMYECKUX COCAMHEHUH. 2
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BricokoMouekyIisipHbIe COEIMHEHUS (CHHTETUUECKUE U OMOJIOTHYECKU-aKTUBHBIE). MoHOMEp, moJaumep,
CTPYKTYpHOE 3BeHO. [lonmepu3anus 3TuiieHa Kak OCHOBHOE HAIPABIIEHUE €r0 UCIIOIb30BAHMS.

I[IpakTnyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAs M MEXAYyHApOJIHas
HOMEHKJIATYpa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYYCHHUS): TpeAeIbHbIC (AIKaHbl U LUKJIOAIKAHbI),
HenpeaeabHble (AIKEeHbI, JIKUHBI U aJIKaJJMeHbl) 1 apOMaTHYECKUE YIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE  KUCJIOTBI ¥ 3QUpPHI, aIbJAETUABl U  KETOHbl, AaMUHbl M  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEaKLUH C
Y4aCTHEM OPraHMYECKUX BELIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBiieHne cxeM peakuuid (B TOM 4YHClIE€ MO MPEeAJIOKEHHBIM LENOoYyKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKUE CBOMCTBA OPraHUYECKHUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX IIOJIy4CHMS M Ha3BaHUE OPraHWYECKUX COCAMHEHUN II0 TPUBHAIBHOW WM MEXAYHApOJHOU
CUCTEMATUYECKON HOMEHKIIATYpE.
Pemlenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETMYECKMX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTIENbHBIX KIIACCOB

JlabopaTopnasi padora

JlaGoparopHas padota “[IpeBpaiieHuss OpraHuYECKUX BEIIECTB IPU HarpeBaHuu".
[Tonmy4yeHnue sTHIIEHA U U3yYEHHE €r0 CBOMCTB. MoaenupoBaHie MOJIEKYNI M XUMUYECKUX MpeBpalieHui
Ha [IpUMepe 3TaHa, THJICHA, alleTIIICHA U JIp.

Tema 4.3.
Nnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

buoopranmueckne coenuHenus. IlpumeneHwme u Ouosormueckas posib yriaeBoaoB. OKuCICHHE
YIJIEBOAOB — HCTOYHHMK DHEPrUM JKMBBIX OpraHu3moB. OOnacTh NPUMEHEHUs aMHHOKHUCIIOT.
[IpeBpamenus OenkoB muimu B opraHu3Me. buonorndeckme ¢ynkinun OenkoB. buonormdeckne
¢byHKLIMY XUpOB. Pojb Opranndeckoil XuMHUM B peLIeHUN Mpo0IeM MHUILEBOM Oe30MacCHOCTH

OK 01
OK 02
OK 04
1K 1.2

(23.02.06)

1K 22,23,

2.4
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ACATETbHOCTH JlabopaTopHble 3aHATHS (13.02.07)
ICIIOBCKA IIK 2.1, 2.4
JlaGopaTopHas padora: “VneHTruduKkamnms oOpraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB” (08.02.10)
Wnentudukaniss opraHnuecKuX COeIMHEHHUI OTACIbHBIX KJIACCOB (Ha MpUMepe albJeTru/0B, Kpaxmania,
YKCYCHOM KHCIIOTBI, O€IKOB W T.I.) C MHCIOJB30BAaHHUEM HX (DU3HKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KA4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mnpu HarpeBaHuH. LlBeTHBIE peakuuu
0enkoB. BO3HUMKHOBEHHE AaHAJUTHUYECKOIO CHTHala C TOYKM 3PEHHS XUMHYECKHX IPOIECCOB MpU
MPOTEKaHUN Ka4eCTBEHHON peaKuy, MO3BOJISIONIECH HACHTH(PHUINPOBATH MPEITI0KEHHBIE OPraHUYECKHE
BelIeCTBa
Kontrpoaknas CTpyKTypa U CBOICTBa OPraHUYECKUX BEIIECTB
pabora 3
Pazneu 5. Kunernueckue u TepMoANHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUsSI XMMHYECKHUX peaKkuui
CxkopocTb OcHoBHoOe coJepKkaHue OK 01
XUMHUYECKHUX OK 02
peaKInii.
XHUMHYECKOE
paBHOBECHE
Teopernueckoe o0yueHue
CkopocTh peakuuu, €€ 3aBUCHMOCTh OT Pa3jMuYHbIX (AKTOPOB: IMPHUPOJIbI PEarupyrolIuX BELIECTB,
KOHILIEHTPAllUM pEarupyroIllux BELIECTB, TEMIEPAaTypbl U IUIOWAAM PEAaKIMOHHOW IIOBEPXHOCTH.
TennoBsie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
OOpatuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUIeHHWE MOJ JeHCTBUEM pPa3THYHBIX
(akTOpOB (KOHLIEHTPALIUS PEareHTOB WU MPOJYKTOB PEAKINH, AaBJIEHUE, TEMIEpaTypa) Uil CO3/1aHUs
ONTUMAJIbHBIX YCIOBUN NPOTEKAHUS XUMHUUYECKUX NpoueccoB. [Ipunnun Jle [latense
IIpakTHyeckne 3aHATHA OK 01
OK 02
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHaiau3 (AKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE TIK 1.1
CKOPOCTH XMMMYECKON pEeaKIMH, B T.4Y. C MO3UIMHA 3KOJIOIMYECKH IeIecO00pa3HOro MoBeIeHUs B ObITY (23.02.06)

U TPYZIOBOM IEATENBHOCTH B IIEJIIX COXPaHEHUSI CBOETO 3/I0POBbs U OKPY)KAIOIIel MPUPOIHOI Cpebl.
Pemienue mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue npuHuuna Jle-Illatense s
HaxXOXJACHUA HaAIIPpaBJICHUA CMCHICHUSA PaBHOBCCHUA XHUMHYECKOU peakiuu " aHaJIn3 (I)aKTOpOB,
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BJIMAOIHNX HAa CMCUHICHUC XUMHNYCCKOI'O paBHOBCCHUA

Pa3neu 6. PacTBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
ITonsatue o OK 02
pacTBopax IIpakTnyeckune 3a1aHusA OK 07
PactBopenue kak Qusuko-xumuueckuii mpomecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PAaCTBOPOB. lIK 1.1
PactBopumMocTh. MaccoBasi 40 pacTBOpeHHOro BemiecTBa. CMBICT TIOKa3aTels MPEACIbHO (23.02.06)
JOMYCTUMOMN KOHIICHTPAIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMUYECKOil 0€30MacHOCTH.
[IpaBmiia SKOJIOTHYECKU I11€1€CO00pPa3HOr0 IMOBEACHUS B OBITY W TPYIAOBOW ACSITEILHOCTH B IEJSAX
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEeH MPUPOAHON CPEJlbl; OMACHOCTh BO3JEHUCTBUS Ha KHUBBIC
OpPTraHU3MBI OTIPE/ICIICHHBIX BEIICCTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIOJIb3yEeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA
Tema 6.2. OcHoBHOE coep:kaHue OK 01
UccnenoBanue OK 02
CBOICTB pacTBOpOB JIaﬁopaTopHLIe 3aHATHUSA OK 04
IIK 1.1
JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOB». 23.00.06
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOi, %) KOHIIEHTpalHH (C MPaKTUKO-OPUEHTUPOBAHHBIMU (23.02.06)
BOIIPOCAMHM) U OTIpeIeIICHUE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COJEPKAHUE (COAepKAHUE TPUKJIATHOT0 MOAYJIs1)
Pa3nen 7. Xumusi B ObITY M IPOU3BOACTBEHHOM JEATEILHOCTH YeJI0BEKA OK 01
OK 02
Xumust B OBITY 1 |OcHOBHOE COflepiKaHme OK 04
MIPOU3BOCTBEHHOM
p OK 07
JCATCIILHOCTH Teoperuueckoe o0yueHue 1.1 1.2
geJIoBeKa IIK 1.1, 1.
Hogeiimme nocTrmkeHns XUMUYECKOW HAYKA M XUMUYECKOW TeXHONIOTHH. Poh Xumun B oOecriedeHIH (23.02.06)

9KOJIOTUYECKON, SHEPTETUUECKON M THIIEBOM 0€30MacHOCTH, pa3BUTUU MeIUIIMHEL. [IpaBuia moucka u
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aHAIM3a XUMHUYECKOW WH(POpPMAIUM M3 pPa3IMYHBIX HUCTOYHHKOB (HayyHas M y4eOHO-HAy4dHAs

IIK 2.2, 2.3,

JauTepaTypa, CpeicTBa MaccoBoii nHpopmanuu, cetb HTepHeT) 24

(13.02.07)
IIpakTHyeckne 3aHATHSA 4

IIK 2.1, 2,3,

[Tonck m aHanMM3 KEHCOB O MPUMEHEHWHM XMMHYECKUX BEIIECTB M TEXHOJOTHHA C Y4eTOM Oymyliei 24
NpopeCCHOHAIBHOW ~ JICITENIBHOCTH 1O  TeMaM:  BaKHEHINME  CTPOMUTENbHBIE  MaTepHualbl, 2 (08.02.10)
KOHCTPYKIIMOHHBIE MaTepuajbl, MaTEpUaIIbl JJIsl SJEKTPOHUKHU, HAHOMATepUasbl, UCTOUHUKU SHEPIUH,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3ammra: [IpencraBnenue pe3ynbTaToB pelieHUs: KEMCOB B (popMe MUHH-IO0KJIAJIA C Mpe3eHTaIuen 2
IIpoMe:xxyTOo4YHast aTTecTAllUsA 0 AMCUMILINHE (TUpdepeHIMPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Jns peanuzanmy OporpaMMbl AUCHUILIAHBIL JOJDKHBI OBITh TPETYCMOTPEHBI
CIEeAyIOIUe CIeIHATbHBIC TOMEIICHUS: YYeOHbI KaOMHET XMMHUHU W/WIW Y4COHOM
XUMHUYECKOM JTabopaTOpUH.
O6opynoBanne yueOHOTO KaOUHETA:
- IOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaIOIINXCS;
- pabouee MecTo mperoaaBaTes;
- KOMIUIEKT Y4eOHO-HATJISTHBIX TTOCOOUM MO JTUCIMUIUIMHE « XUMUSD;
- Habop ToCyibl, 000PY/IOBaHUS U PEAKTHBOB ISl TIPOBEACHUS MPAKTUICCKUX PadoT,
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA, JTA00PATOPHBIX OIBITOB 1 J1a00paTOPHBIX PadoT.

TexHnyeckue cpencTsa 00yyeHUs:

- KOMIBIOTEp  C  JIMLIEH3UOHHBIM  MPOrpaMMHBIM  OO€cClieYeHueM |
MyJIbTUMEIUANPOEKTOP; CIAWI-IPOEKTOp M BeO-kamepa, TteneBu3zop u DVD —
IIPOUTPBIBATEIIb.

3.2. HapopmanuoHHOe 0oOecnedeHne peau3auu NporpaMmmMbl
OcHoBHas JquTEparypa

1. Xumus : y4eOHUK JJ1s1 CpEHEro MpodecCHOHaIbHOr0 00pa3oBaHus /

1O. A. JleGenes, I'. H. ®anees, A. M. I'onry6es, B. H. I1lanoBaur ; moa o6meit
penakuueii I'. H. ®aneeBa. — 2-e uza., nepepad. u non. — Mocksa : U3narenbcTBo
FOpaiit, 2022. — 431 c. — (IlpodeccuonanpHoe oOpazoanue). — ISBN 978-5-
9916-7723-3. — Texcr : anektponnsiit // ObBC KOpait [caiiT]. —

URL.: https://urait.ru/bcode/470929 (nata oopamenus: 17.08.2022).

2.XaxanuHa, T.MW. Oprannueckas Xumus : ydeOHOE TmocoOHMe ISl CPEIHEro

npodeccuonanbHoro  oopazoBanms/  T. WM. Xaxanmna, H.I'. OcunenkoBa. —
MockBa : UszpmarenmsctBo  FOpaitit, 2022.— 396c.— (Ilpodeccrnonanbroe
obpazoBanne). — ISBN 978-5-534-00948-4. — Texkcrt : anextponusiii // ObC IOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/468374 (nara obOpaienus: 17.08.2022).

JonoaHuTeIbHAA JIMTEPaTypAa:

1. Cmapsirun, C. H. Heoprannyeckas xumusi. [IpakTukyM : yuyeOHO-PaKTHUECKOE
nocobue i cpemHero npodeccuoHaabHoro obpaszoanus / C. H. CmapeiruH,
H. JI. barnaBen, U. B. JlalinakoBa. — Mocksa : M3patensctBo HOpaiit, 2022. —
414 c. — (IIpodeccuonansnoe obOpazoBanue). — ISBN 978-5-534-03577-3. —
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Tekct ; AIEKTPOHHBIN // ObC Opaiit [caitT]. —

URL.: https://urait.ru/bcode/477871 (nata oopamenus: 17.08.2022).

2.Kamunckuii, B. A. Opranudeckas xumusi B 2 4. Yacth 1 : y4eOHUK JUIsl CpeTHETO

npodeccuoHanbHoro odpazopanus / B. A. KamuHckuii. — 2-¢ u3f., uchp. u J0M. —

MockBa : HW3gatenbctBo  IOpaiir, 2022. — 287 c.— (IIpodeccuonansuoe

oOpazoBanue). — ISBN 978-5-534-02909-3. — TekcT : anexkrponnslii / 3bC FOpaiit

[cafiT]. — URL.: https://urait.ru/bcode/453151 (mara oOpamenus: 17.08.2022).

3. CyBopos, A. B. O6mas u Heopranuyeckas xumusi. Borpocsl u 3amaun : yueOHOE

nmocobue s cpeaHero mpodeccuonansHoro  obpaszoBanms/  A. B. CyBopos,

A. b. Hukonbckuii. — 2-e¢ u3a., ucnp. u jgon. — Mocksa : MznarensctBo FOpair,
2022. — 309 c. — (IlpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-07903-6.
— Tekct : AIEKTPOHHBIN // 9bC FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/474368 (nata oopamenus: 17.08.2022).
4. Hukonbsckuii, A.DBb. Xumusi: y4eOHHMK H  TOPAKTUKyM JJs  CPEIHEro

npodeccuonansHoro obpaszopanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepab. u gom. — MockBa: WMzmarensctBo FOpaiit, 2022. — 507 c. —
(ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekct

anekTponnbiii // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/471399 (nara
obpamenusi: 17.08.2022).

5.Metoanueckue yka3aHus MO BBITIOJHEHHUIO JTAOOPATOPHBIX paboT IJisi CTYJEHTOB 1—
ro kypca. Xumus H.A. ®Pepopoa; BTKT — dumman ®T'BOY BO PI'VIIC. —
Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢unuana PI'VIIC.

6.YueOHOe mocoOuWe s CTYACHTOB TIO JUCHHMIUIMHE XHUMHS (JIHIaKTHYCCKUE

Matepuanbl s u3ydeHus TeMm YrieBomoponabl" u "Kucinopomocopepikaiue
opranudeckue coeaudenus") H.A.®emoposa; BTXKT — dumman OI'BOY BIIO
PT'VIIC. — Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢ununana PI'VIIC.

4. KOHTPOJIb U OINIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTposib 1 oleHKa pe3ysabTaToB 00yYEHUs! OCYIIECTBISIETCS MPENoaaBaTeieM
B Ipollecce MPOBEACHUS TMPAKTUYECKUX 3aHATUH U J1a00OpaToOpHBIX padorT,
TECTUPOBAHMS, & TAK)XE BBHITIOJHEHUS OOYYAIOMIMMUCS WHIWBUIYAIbHBIX 3aJaHHM,
IPOEKTOB, HCCIeAOBaHUN. Pe3ynbraTel OOy4deHHUs OINpeAessioT, YTo oOydarouuecs
JNOJDKHBI 3HAaTh, TMOHMMAaTb MW JEMOHCTPHPOBAaTh IO 3aBEPUICHUU HW3YUYEHUS
T CUUTUTUHBI.

Jist popMupoBaHUsl, KOHTPOJS M OLEHKH pPe3yJbTaTOB OCBOCHHUS Y4eOHOM
JUCUUIUIMHBI MCIOJBb3YETCS CUCTEMA OLEHOYHBIX MEPONPUATUN, MPEACTaBISIOIIAs
co00l KOMIUIEKC y4eOHBIX MEPOMPUSITHI, COINIACOBAHHBIX C Pe3yJibTaTaMu 00y4YeHUs

u chopmynupoBanHpix ¢ yderom DPI'OC COO (mpeameTHbie pe3yiabTaThl IO

nucturinae) u @I'OC CIIO.
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHI
| | OcHoBHOe comep:kanue
1 Paszgea 1. OcHoBBI @opmyposart,
0a30BbIe MOHATHUA U
CTPOEHHS BellecTBa
3aKOHBI XUMHH
1.1 |OKO01 CrtpoeHue aToMOB CocraBnars xummnueckue |1. KonTposibHOE 3a1aHue 10 TeMe
XUMHUYECKHX JJIEMEHTOB |(hopMyIbl coequHeHn B |«CTpOCHHE aTOMOB XMMHYECKHX
Y IPUPOJa XUMUUECKOU |COOTBETCTBUU CO AJIEMEHTOB U MPUPOJIa
CBSI3HU CTEICHBIO OKHUCIICHUS XHUMUYCCKOU CBS3U.
XHMUYECKHX DJIEMCHTOB, |2. 3aJa41 Ha COCTABJICHHC
WCXOJS U3 BAJIGHTHOCTH U |XUMHUYECKUX QPOPMYT
ANEKTPOOTPHUIATEILHOCTH |ABYXaTOMHBIX COSTUHEHUI
(okcuoB, Cynb(PUAOB, TUIPHUIOB
U T.IL.).
3. 3agaHus Ha UCIIOJB30BaHUE
XHUMUYECKOM CUMBOJIMKH U
Ha3BaHUM COCIMHCHUM 110
HOMEHKJIAType MEXIyHAPOIHOTO
CO103a TCOPETUIYECCKOMN 1
MPUKIIATHOW XUMUHU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS XUMUYECKHUX
(dhopMysT IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHHUYECKUX
COCIMHEHMH OTASIbHBIX KJIaCCOB
1.2 | OK 01 Ilepunonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. KoHTpoabHOE 3ajaHue 110 TEME
OK 02 tabmuma J{.U. XUMHUYECKHE DIEMEHTEI B [«MeTammndyeckue /
Mengeneena COOTBETCTBHUH C UX HEMETAININYECKUE CBOMCTRA,

I0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHNYECKHUX IJIEMECHTOB
.. Menneneena

3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOCHUEM U TTOJ0KEHUEM B
NEPUOIUYECKON CUCTEME
XUMHYECKUX deMeHTOB J[. 1.
MeHnpaeneeBay.

2. llpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHEM ATOMOB XUMHUYECKUX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEHOYHBIX
MeponpUusTHI

3JIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEMHEHUIN B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIEC
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTEepU3aLUI0 XUMHUECKHUX
3JIeMeHTOB: «MeTammudyeckue /
HEMeTaIJIndecKre CBOMCTBA,
3JIEKTPOOTPULATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX AJIEMEHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
NEePUOIUYECKON CUCTEME
XUMUYECKHUX AJIEMEHTOB

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakuui

KonrtpoabHnas padora
«CTpoeHue BelecTBa u
XMMHYeCKHe peakium»

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelleHus,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3aganus Ha cocTaBiIeHHE
YpaBHEHUH pEaKIUM:

— COCIMHEHMS, 3aMEIICHUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
HCITOJIb30BaHUEM METO/1a
9IEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT Macchl
BeIIleCTBA WM 00BhEMA

ra30B 10 U3BECTHOMY KOJIHUECTBY
BEIIECTBA, Macce WIn 00bEMY
OJIHOTO M3 yYaCTBYIOIIUX B
peaKIny BEIIECTB; PaCUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) MPOJAYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
pUMECH

2.2

SJICKTpOJII/ITI/ILIeCKa}I

CocTaBisTh ypaBHEHHUS

1. 3amanust Ha COCTaBJICHUE
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEHOYHBIX
MeponpUusTHI

IUCCOLMALNAA U HOHHBII
o0meH

XUMHYECKHX PEAKIIMH
HOHHOI'0 0OMeHa ¢
y4acTueM
HEOPTaHMYECKUX BEIICCTB

MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ y9acTHEM KHUCJIOT,
OCHOBaHUI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEIbl

2. Jlaboparopuas padota "Turmsl
XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpPraHU4ecKUuX
BellecTB

HccaenoBarb cTpoeHue u
CBOliCTBa
HEOPraHHYeCKuX
BeIeCTB

KonTtpoabsnas padora
«CBoiicTBa HEOPTraHUYECKHX
BelleCTB)»

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposarts
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. KontponbHoe 3a1anue 1o teme
«Homenknatypa 1 Ha3BaHHe
HEOPraHUYECKUX BEIIECTB UCXOMS
U3 UX XUMUYECKOH (POpMYITBI MK
COCTaBJICHUE XUMHYECKOU
(GOpMyIBI HCXOMS U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHON
WJIA TPUBHATBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
J0M (Macchl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHMUS]) B
MoJIeKyJie (cMecH).

3. lIpakTudeckue 3a1anus 1Mo
KJIacCU(pUKallMu, HOMEHKJIaType U
XUMHUYECKHM (hopMyiiam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTyeckue 3a1aHus Ha
OIIpEeCIICHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BU1a XUMHUECKOMH
CBSI3M U TUIA KPUCTAJUIMYECKOU
peleTku

3.2

OK 01
OK 02
I1K...

Du3nko-XxuMHYeCKHe
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHUX CBOMCTB
HEOPraHMYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, & TAKXK€E THIIA

1. KoHTposbHOE 3a/1aHue 110 TEME
«OCco0EeHHOCTH XUMHYECKHUX
CBOMCTB OKCHUJIOB, KHCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUIOB U COJICHM.

2. 3amaHus Ha cOCTaBJICHUE
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEHOYHBIX
MeponpUusTHI

KpUCTATTNYECKON
pelieTku

ypaBHEHUN XUMHUUYECKUX PEaKIui
C Y4acTHEM IMPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
coJiell, XapaKTepU3yIoLUX UxX
CBOICTBA U CIIOCOOBI OJTYyYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukarms
HEOPTaHUYECKUX
BEIECTB

Uccnenosars
KAQU4CCTBCHHBIC peaKHI/II/I
HEOPraHUYECKHUX BEIECTB

1. [IpakTHKO-OPUCHTUPOBAHHBIE
3aJIaHus IO COCTABIICHUIO
XUMHYECKHUX PEAKIHiA C yJacTHEM
HEOPraHMYECKUX BEIIECTB,
UCIIONB3YEMBIX IS KX
UJCHTU(UKAITIH.
2.Jlaboparopuas pabora:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OPraHUYeCKuX
BellecTB

HccaenoBarb cTpoeHue
CBOIICTBA OPraHMYeCcKUX
BelIEeCTB

KonTtpoabHnas padora
«CTpoenue u CBOMCTBA
OpraHuYecKHX BellecTB)

4.1

OK 01
I1K...

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccudpunuposars
OpraHUYEeCKUE BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3aganus Ha cocTaBIEHUE
Ha3BaHUN OPraHUYECKUX
COEMHEHUH 110 TPUBUAIILHOW WIIU
MEXKTYHapOAHOMU
CHUCTEMAaTUYECKOM HOMEHKJIIATYpE.
2. 3a1aHns Ha COCTABIICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMy1
OpPTaHUYECKUX BEIIECTB
OTJIETTbHBIX KJIACCOB.

3. 3ajaun Ha onpeaeneHue
npocreiien GopmyIbl
OpraHUYECKON MOJIEKYJIbI, UCXOMS
U3 DJIEMEHTHOTO cocTaBa (B %)
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATD 1. 3amaHust Ha COCTaBICHUE
OK 02 COCMHEHUI 3aBUCUMOCTH (PU3HKO- ypaBHEHUN XUMUUYECKUX PEaKIui
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
IK... OPraHUYECKHUX BEMIECTB OT |BEUIECTB HA OCHOBAHUH UX
CTPOEHHUS MOJIEKYJI COCTaBa U CTPOCHHUA.
2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUH XMMHUUYECKUX PEaKIUH,
WUTFOCTPUPYIOLIUX XUMHUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEAKUUN U
TEHETUYECKOMN CBS3HU
OpPTraHUYECKUX BEIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 1o
YpaBHEHUSIM PEAKIIMI C ydacTHEM
OpPraHUYECKUX BEILLECTB.
4. JIaboparopHas paboTa
“IIpeBpalieHuss OpraHU4eCKuX
BEILECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.IIpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKHUX XUMUYECKHUX PEAKLU C y4aCTHEM
IK... MpUMEHEHNE B OBITOBON |COEAMHEHUN OT/IETBHBIX |OpPraHUYECKHX BEIIECTB, B T.4.
Y TIPOU3BOICTBEHHOM KJIaCCOB UCIIOJIB3YEMBIX IS UX
JIeATEIILHOCTH YeJIOBEKa UACHTU(DUKAIY B OBITY U
MPOMBILIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaris OpraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneu S. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
MPOTEKAHUS XHMHUYECKHX peakuui
XHMHUYECKHX peakuui
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BIIMSHHUE KOHIIEHTPALMK |T€OPETHYECKHUE 3aJaHUs Ha
IK... paBHOBecCHE pearupyomux BemecTB U |aHanu3 GaKkTOpOB, BIUSIOMIUX HA

TEMIIEPATypPbl HA CKOPOCTh
XUMUYECKUX PeaKIuii
XapakTepu3oBaTh

N3MCHCHHUEC CKOPOCTH XUMHYSCKOU
pCakuunu. HpaKTI/IKO-
OPHUCHTHPOBAHHBIC 3a/IaHUA HA
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
BJIMSTHUE U3MEHEHHUS npuMeHeHue npunuumna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIpaBJICHUsI CMEIICHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHYECKON peakiinu
CMEIICHHE XUMUYECKOTO |M aHau3 (PaKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMELLEHUE XUMUYECKOTO
paBHOBECHUS

6 HccnenoBatb HCTHHHBIE

Pa3znen 6. PacTtBopbl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsaTue o pacrBopax  |Paszinuars UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
1IIK ... 2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIC 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOU U
IPOU3BOJCTBEHHOMN AESITEIbHOCTU
YyeJioBeKa
6.2 | OK 01 Hccnenoanue cBoiicTB |VccienoBars Gpu3nko- JlabopaTtopHnast pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
IIK ... HWCTUHHBIX pacCTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepKaHMe (CoAepKaHue MPUKJIATHOT0 MOIYJIS)

7 Pa3zpnen 7. OuenuBath nocJjieacTBus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil mpogeccuoHaJIbHOM
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOI AesITeJIbHOCTH)

JAeSITeJIbHOCTH AeSITeJIbHOCTH YeI0BeKa

YeJI0OBeKa ¢ MO3N LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B ObITY U
MIPOM3BOICTBEHHOMN
JeATEIIbHOCTH YeJI0BEeKa

OneHnBaTh MOCICICTBHS
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeSITETLHOCTH YEJI0BEKA C
TO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Ketic (¢ yuerom Oyaymieit
npodhecCuOHaTBHOM
JESITEIIbHOCTH)

Bo3MoXHBIE TEMBI KEHCOB:

1. «Koppo3us meTanios.
Oco0eHHOCTH KOPPO3UOHHBIX
IPOIIECCOB U CIIOCOOBI 3AIIUTHI OT
KOPPO3UH KOHCTPYKLIHH,
COOPYKEHHMH U MOJIBUKHOTO
COCTaBa KEJIE3HOU JOPOTU».
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunnl OLEHOYHBIX
MeponpUusTHI

2. «YT€eBOJOPOIHOE TOILIIUBO:
€ro BUALI U Ha3HAYEHUE.
OKOJIOTHYECKHE aCIICKThI
UCII0JIb30BAHUS YTIIEBOJOPOAHOTO
TOILTHBAY.

3. «XMMHYECKHE NCTOYHHUKHU
3JICKTPUUYECKOTO TOKA U UX
HCITOJIb30BaHKE B OBITY U Ha
TPAHCIIOPTEY.

4. «IIpumeHeHne noJIMMEPOB B
YKEJIE3HOAOPOKHOU OTPACTIU».
5. «Metaiel B UCTOpUHU
YEIIOBEUYCCKON [UBUIIM3AIIHH.
Poxnp MeTanioB u CIIaBoOB B
HAY4YHO - TEXHUYECKOM
Iporpeccey.

6. «Pecypcocbeperaromiue
TEXHOJIOTMH MPU CTPOUTEIBCTBE U
PEKOHCTPYKITUHI
YKEJIE3HOJOPOXKHOTO ITYTH.

7. «HaHOTEXHOJOTHH 1
HaHOMaTEPHUAJIbI B
JKEJIE3HOAOPOKHON OTPACTIN»
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