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PaccMotpeHna Ha 3acenaHumn Y1BepxKIACHA

[I€1arOruyecKoro coBeTa Hupexrop I'BIIOY «KTT u XKT»
IIporokon Ne 1 ot 31 aBrycra 2023r. /B.A. lllax6a3sn/
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npotokoit Ne 1 ot 31 aBrycra 2023r.

[Ipencenarens MK / B.M.Boakosuu /

Pabouas nmporpamma yuye6Hoit aucuumiuabl OJ1.12 Xumus paszpabortaHa Ha
ocHoBanuu denepanbHoro 3akoHa «O6 obpazoBanuu B Poccuiickoit denepanuuy» OT
29 nekabps 2012 r. N 273-®3 (B pen. or 03.07.2016, ¢ usm. ot 19.12.2016);
tpeboBanuit ®I'OC cpeanero obmiero obpazoanus (mpukaz MunobpHayku Poccun
ot 17.05.2012 r. Ne 413, ¢ u3m. ot 31 nexabpst 2015 r. N 1578, ¢ uzm. ot 12 aBrycra
2022r. Ne 732), mnpumepHoil paboueil mporpamMMbl  001I€00pa30BATEIHHOM
TUCIUIUIMHBL  «XUMHS» I TpodecCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aluii
0a30BbIl YpOBEHb (BapuaHT 2), yTBepxkJAeHHOW Ha 3acemanuu CoBeTa IO OICHKE
coJlepKaHMUsl M KauecTBa MPUMEPHBIX padovMX MporpaMMm 00111e00pa3zoBaTeILHOIO U
COLIMAJIbHO-TYMAHUTAPHOTO IIUKJIOB CPEAHETr0 MpOQECCHOHATBLHOTO 00pa30BaHUSs
[TpoTokoin 14 ot 30 HOos106pst 2022r. B cootBercTBUU ¢ TpeboBanusmu: ®I'OC CIIO no
npodeccun 08.01.07 Mactep 001IeCTPOUTENBHBIX padOT, YTBEPKIECHHOTO MPUKA30M
MunucrtepctBa npocseiieHuss Poccuu Ne 342 ot 18 mas 2022 ropga, 3apeructpupoBaH
MunucrepctBoM toctuiiuu Poccun (per. Ne 68835 ot 10 utonsa 2022r.), yKpylnHEHHOU
rpymnisl ipodeccuii 08.00.00 TexHuka ¥ TEXHOJIOTHU CTPOUTEIIHCTBA.

Opraaumzanusa-pazpadoTauk: ['ocymapcTBeHHOe OrOMKEeTHOE IpodecCHOoHATbHOE
oOpasoBaTenbHOe yupexaeHne KpacHomapckoro kpas «KpOMOTKMHCKHM TEXHUKYM
TEXHOJIOTMH U KEIE3HOJOPOKHOIO TPAHCIIOPTA».

ABTOpBI: TpetbsikoBa O.0., MockaneBa WU.I'. mpenonasarenu
I'BIIOY «KTT u XKT».

PenienseHTsr:

MII 3aHnMaeMasi 10JKHOCTb

Mecro pabots

Kpanudukariws no quriomy

MIT 3aHnMaeMasi 10JKHOCTD

Mecro pabots

Ksanudukamnus mo guruiomy
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1. OBILIAS XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «XUMUS»

1.1. MecTOo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCMOHAIBHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI

O6meobpazoBaTenbHas AUCHUILUIMHA « XUMHUSD) U3y4daeTcs Ha 0a30BOM ypOBHE B
o0mieo0pazoBaTeIbHOM UK€ Y4YeOHOro IUIaHa OCHOBHOM mpodeccruoHambHON
o0pa3oBaTeIbHOM MPOrpaMMbl YKPYITHEHHBIX FPYIII CIIEHUAIbHOCTEH / Mpodeccuid:

TpynoeMKOCTh NTUCIUIUIMHBI «XUMUS» HAa 0a30BOM YpOBHE COCTaBjseT 72 yaca,
U3 KOTOpeiX 64 uvaca — 0a3oBbIi MOAyNb (6 pa3fenoB) M 8 4YacOB — MPUKIATHOM
moaynab (1 paszgen), BKIIOYAKOIMIMN TPAKTUKO-OPUCHTHUPOBAHHOE  COJIEpIKAHUE
KOHKPETHOM Mpo(EeCCUu UiIu CIEUaTbHOCTH.

[TpuknanHoli MOayidb BKIIOYAET OAWH pazaen. Pazmen 7 «Xumusi B OBITY H
NPOU3BOJCTBEHHOM  JIESTEIBHOCTHM  YEJIOBEKa»  pealusdyercss 1 BceX
npodeccuii/cienuaibHOCTE Ha MaTepHayie KeWCOB, CBS3aHHBIX C JKOJIOTHYECKOU
0€30MacCHOCTbI0O M OILIGHKOM  TOCHEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEeSTENbHOCTH, MO  OTpacisiM  Oyaymed mnpodecCHOHaNbHON  J1eITeNbHOCTH
00yJaromuxcs.

[lepuon  oOyueHus W pacmpelelieHHe 10  CEeMecTpaM  OIpe/eliseT
oOpa3oBaTreibHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTUKU (HOPMHUPOBAHUS
OPEeIMETHBIX  PEe3ylbTaToB, OOMMUX ©  NPOPECCHOHAIBHBIX  KOMIIETCHIIHH,
MEXIPEIMETHBIX CBA3€H C JPYrUMHU JAWCHMIUIMHAMU 0011e00pa30BaTeIbHOTO U
obmenpodecCHOHAIBHOTO ITUKIIOB YIEOHOTO TIJIaHa.

1.2. llequ 1 muIaHMpyeMble pe3yJbTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. llean v 3aga4y TUCHUILIMHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEJICTABICHUS O XMMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHON KAPTUHBI MHUPA KaK OCHOBBI MPUHITHUS PEIICHUN B KU3HEHHBIX
Y MPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHON CpEJIE.

3anaun TUCHMILUIMHBI:

1) chopmupoBaTh MNOHMMaHHE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMUYECKUX
MPOLIECCOB U SIBJICHHM B OKPYXKAIOLIEH Cpelie, LEIOCTHOM HAay4YHOW KapTHHBI MHUpA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTH YMEHHS COCTAaBJIATH (POPMYJIBI HEOPTAHMYECKHX M OPTraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUM, OOBACHATh UX CMBICI, UHTEPIIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  MPOBEJICHHUS  MPOCTEHIIUX  XUMHUUYECKUX
AKCHEPUMEHTAIbHBIX  HCCJIENOBAaHUNW €  COOJIOJIGHHEM TpaBui  OE€30MacHOro
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPATOPHBIM 000PYIOBAHUEM;



4) pa3BUTh yMEHHUS MCHOJb30BaTh MH(OPMALMIO XMMUYECKOIO XapakTepa Hu3
Pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHMS MPOTHO3UPOBATH MOCIEACTBUS CBOECH JAEATEIBHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTUKEHUN XUMHUYECKOW HAyKH U
TEXHOJIOTUH JUIsl pa3BUTHUS COLIMAIbHOM U IPOU3BOJICTBEHHOU cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHSI 001e00pa3oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa u IInanupyemsblie pe3yJbTaThl OCBOCHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx Oo6mmue' JIncuMnIMHApHbIE

KOMIIeTeHIM i

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: - BJAQIETh CHCTEMOM XHMHWYECKHMX 3HAHHW, KOTOpas BKIJIOYAECT:

Ehﬂ6HpaTb - TOTOBHOCTb K TpyAdy, OCO3HAHUC LICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTPOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; 00070UKa aToma, s-, p-, d-2JIeKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa,

peIICHHUA 3aaa4 | - TOTOBHOCTH K aKTHBHOU ACATCIIBHOCTU | BAJICHTHOCTDB, JJICKTPOOTPULIATCIBHOCTE, CTCIICHb OKHCJICHUSA, XUMHUYCCKasa

npodeccHoHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA O0BEM, YIIIEPOJHBIA CKEJIET,

BHOM CHOCOOHOCTh MHULIMHMPOBAaTh, IUJIAHUPOBATh U | (YHKIIMOHAJIbHAS TPYIIA, paguKkai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITENbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKyIO ACSITEILHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOAEpKAIINE COCIUHEHMUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3InYHBIM chepam | OMOJOTHYECKH aKTHBHBIEC BelecTBa (YIJIEBOJBI, JKHPHI, OCIKH), MOHOMED,

0 K pa3NU4HbIM | Mpo(ecCHoHAbHOM e TeNbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHUBEPCAJIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKAs pEIIETKa, TUIbl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH AeliCTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIAOTEPMHUECKUE, PEAKIIM HOHHOTO 0OMEHa),
a) 6a3oBble JIOTHYECKHUeE AeiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJICKTPOIUTUYECKAS TUCCOIHALINS,
- CaMOCTOSITEJILHO bopMynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMHUYECKOe
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS I CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeAeisaTh IEIH JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

3aJaBaTb

JUccoIanuu, nepruoandyeckuii 3akoH JI.M. MenneneeBa, 3aKOH COXpaHCHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH, (PaKTOJIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- YMETh BBISBISATh XapaKTepHbIE MPH3HAKA M B3aUMOCBS3b HM3YyYCHHBIX
MOHSATUN, TPUMEHATH COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U




- BHOCUTh KOPPEKTHBBI B  JIEATEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILEJSM,
OIIEHUBATh PUCKHU MOCJIECACTBUH JICIATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a3oBbI€e HCCIEN0BaTENbCKUE 1€ CTBHS:

- BIJIQJIETh HABBIKAMH Yy4YEOHO-HMCCIIEI0BATEIHCKOM
u MIPOEKTHOM NeSITENHHOCTH, HaBBIKAMH
paspernieHus npooeM;

- BBUIBIISITh TNPUYUHHO-CIICJICTBEHHBIE CBS3U H
aKTyaJIM3UpOBATh 3a/1a4y, BBIJABUTATh THIOTE3Y €€
pereHus, HaxOJIUTh ApPTYMEHTBI TUTST
JIOKa3aTelbcTBa CBOMX YTBEPXKICHUU, 3a7aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

- aHaAM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS
3a/1auu  Pe3yNbTaThl, KPUTHUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHbHOCTH,

- yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
MPEAMETHBIX 00J1aCTeH;

- BBIBUTaTh  HOBBIC  HJICH,
OPHUTHHAJILHBIC TTOIX0/IbI M PEIICHUS;
- CIIOCOOHOCTh WX MUCITOJIH30BAHHUS B
MTO3HABATEILHOW M COIMATIbHOM MPAKTHKE

npeaiaraTtb

CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUMN;

BBISABJIIATD B3aMMOCBA3b XUMHYCCKHUX 3HAHWUHN C IIOHATHUAMHU u
MMpEaACTABIICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX IMTPECAMCETOB,

- YMETb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK3a TEOPETHYECKOWM W MPUKIATHOM XUMHUH U

TPUBHAJbHBIC HA3BAHUS BKHEUIINX BEIIECTB (STHJICH, alleTHJICH, TJINIEPHUH,
¢deHon, Qopmanbaeruy, yKCyCHas KHUCIIOTa, IJIMLIMH, YrapHblil ras,
YIJIEKHUCIBIN Ta3, aMMHUAK, TallleHas U3BEeCTh, HeralieHas U3BECTh, MMUThEBas
coJla M JIPYrux), COCTaBIATH (OPMYJbl HEOPraHWMYECKUX U OPraHUYECKUX
BEIIECTB, YPaBHEHHsS XHUMHUYECKHX pEaKIUil, OOBSICHITH WX CMBICIH,
TIOITBEPKIATh XapaKTepHbIE XAUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMHU U 3aIHUCSIMH YPAaBHEHUH XUMHUYECKUX
peaKuuii;

- YMEThb YCTaHaBJIHMBATh IMPHHAICKHOCTh W3YYEHHBIX HEOPTaHUYECKUX H
OpraHMYECKUX BEIIECTB K OIMpPE/IEIeHHbIM KjaccaM U IpyNIaM COeAUHEHUH,
XapaKTepu30BaTh MX COCTaB M BAKHEHINE CBOWCTBA; OMPENCTSATH BHUIBI
XMUMHUYECKUX CBs3eH (KOBaJeHTHas, NOHHAs, METa/Inyeckas, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIaCcCU(PUIMPOBATH XUMUYECKUE
peakuuu;

- chopMHpOBaTH TPEACTABICHHUS: O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJIM XUMUU B TMO3HAHUU SIBICHUN
Opuposbl, B (QOPMHUPOBAHUHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOMN Ul PELIeHUs! MPAKTUYECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOHON Cpelie;

- yMeTh MPOBOJHUTH PACYEThl MO XUMHYECKUM (QopMyiamM U ypaBHEHUSIM
XUMHYECKUX PpEaKIuid ¢  HCMIONb30BaHHEM  (U3NYECKUX  BEIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIIOIb30BATh
CHUCTEMHbIE XMMHUYECKHE 3HAHUS Ui NPUHATHS pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMU U X PUMEHEHUEM




OK 02.
Hcnonws3oBarts
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHaJu3a u
MHTEpIIpEeTANH
nHpopmaluu u
nH(pOpPMaIMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOM
NeSITeNIbHOCTH

B o0siacTH IEHHOCTH HAYYHOT'O IO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKH W OOIIECTBEHHON IPAKTUKH,
OCHOBAHHOTO Ha M aJIore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHHE SI3bIKOBOM M YHMTATEIbCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJIECHCTBHS MEKITY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHWE IIEHHOCTH HAYyYHOW JAESATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYHO U
HCCIIEI0BATEIIBCKYIO NEeSATENBHOCTb
VHJIMBUIYAJIbHO U B TPYIIIIE;

OBjaiecHHe  YHMBEPCAJBbHBIMH  Y4eOHBIMH

NMO3HABAaTECJIbHBIMH I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HABBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HMCTOYHUKOB pPAa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIISITh MOUCK, aHAJN3, CUCTEMAaTU3alII0 U
MHTEpIpEeTA0 HHPOPMAIMH PA3TUYHBIX BUJIOB U
(dhopM mpencTaBICHHUS;

- co3laBaTh TEKCThl B pa3M4YHBIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U LEJIeBOH
ayIUTOpUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
MIPE/ICTaBJICHUS U BU3yaIH3aliy;

- OLEHHMBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpopMalluy, €€ COOTBETCTBUE IPABOBBIM H
MOPabHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeACTBa HMH(DOPMALUOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢  CcoOJroAeHueM
TpeOOBaHUIN IPTOHOMHUKH, TEXHUKH O€30TaCHOCTH,

- YMETb IUJJAHUPOBAaTh U  BBIINOJIHATH XUMHUYECKUH  3KCIEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB IIpU HAarpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIE pPEaKLUU Ha allbJeTU[bl,
KpaxMaji, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JKOB IpU HarpeBaHuw,
[[BETHBIE PEAKIHUW OCNIKOB; TPOBOJAWUTH pEAKIMH HOHHOTO OOMEHa,
OTIPE/ICNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha Cylb(aT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, Ha KaTHOH  AaMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afauu 1o TeMaM "Metamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BELIECTBAMHU U J1a0OPAaTOPHBIM 00OPYAOBAHHUEM; MPEACTABIATh PE3YJIbTAThI
XMMHUYECKOTO dKCIIEPUMEHTA B (hOpMe 3aliCH YPaBHEHUN COOTBETCTBYIOIIMX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(OPMALIHIO, MTOJIy4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanuu, cetb IHTepHET u Apyrue);

- BJaJeTh OCHOBHBIMH METOJaMH HAY4YHOTO TIO3HAHMS BEIIECTB U

XUMHYECKUX  SIBIEHUM  (HaOmioneHue,  M3MEpPEeHHe,  IKCIEPHUMEHT,
MOJICTMPOBAHNE);

- YMeThb IpPOBOJAUTH PacyeThl MO XUMHYECKMM (OopMylaM U ypaBHEHHSIM
XMUMHUYECKHX PEaKUUMH C  HUCMNOIb30BaHUEM  (PU3MUECKUX  BEIMYUH,

XapaKTePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMasbHBIC YCJIOBHsSI) Ta30B, KOJHUYECTBA BEIIECTBA; HCIOJIH30BATh
CHUCTEMHBbIC XMMHUYCCKHE 3HAHUS JUI TPUHSATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM




TUTUEHBI, peCcypcocOepekeHusi, MpPaBOBbIX W
TMYECKMX  HOPM, HOPM  HH(POPMALMOHHOU
0e30I1aCHOCTH;

- BJIaICTh HABBIKAMH PACIIO3HABAHWA W 3alIUTHI
nHpopMannu, HHOOPMAITHOHHOK 0€3011aCHOCTH
JINYHOCTH;

OK 04.
OddexTuBHO
B3aUMOJICVCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTU U CAMOOTIPEIEIICHUIO;
-OBJIAJICHHE HaBBIKAMU yueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COLHMAIBHOU
JEeITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU 1€HCTBUAMM:

0) coBMeCTHAasl AeATeJIbHOCTD:

- TIOHUMaTh ¥ WCIOJB30BaTh MPEHUMYIIIECTBA
KOMaHJHOU W MHIUBUIyaTbHON PabOTHI;

- TpPUHUMATh 1€ COBMECTHOM JESITEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATH IIIaH JICHCTBHIA,
pacrpenensaTh POJu ¢ YIeTOM MHEHUH YYaCTHHKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBAaTH M BBINOJHATH paboOTy B

YCIIOBUAX pCajibHOI O, BHUPTYAJIIbHOT'O u
KOM6I/IHI/IpOBaHHOFO BBaHMOHCﬁCTBHH;
- OCYHICCTBIISITH IMMO3UTHUBHOC CTPATCTHUYCCKOC

MIOBEJICHUE B PA3JIMYHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpa)KeHUE, ObITh HHUIIMATUBHBIM
OBJiajieHNe YHUBEPCAJbHBIMH PeryJIsiTHBHBIMHU
JefCTBUSIMH:

I') NpUHATHE ce0s U APYTHUX JIOJCH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JPYruX Jroaeh
[IPU aHAJIN3€E PE3yJbTATOB JAEATEIbHOCTH;

- TIpU3HaBaTh CBOE MPABO M MPaBO APYTUX JrojAeH

- yMeTb IUJIAHUPOBAaTh M  BBINOJIHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HAarpeBaHUM, IOJy4YEHHE
STWJIEHA U W3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE pPEaKIMU Ha allbJeTU[bl,
KpaxMai, YKCYCHYIO KHCJOTY; JeHaTypauusi O€IKOB NpH HarpeBaHUH,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJUTH pPEAKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOAHBIX PaCTBOPOB, KAUECTBEHHbIE PEaKIUU Ha Cyab(aT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KAaTHOH  aMMOHHUS;  pellarh
JKCIIepUMEHTaJbHble 3afaun 1mo TeMaM "Mertamisl" u "Hemeramisl") B
COOTBETCTBUU C TpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAaHUEM; IMPEICTABIATh PE3YJIbTAThI
XUMHYECKOT0 IKCIIEPUMEHTA B (POpME 3alIMCH YPaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyINpPOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIIUHU IPYTOTO YEIOBEKa,

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpyKarouen
CpeIbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
010)20500020013§
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ HeKTUBHO
NIEUCTBOBATL B
Ype3BhIYaHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCIMTAHUSA:

- c(pOPMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
[MOHUMAaHUE BJIMSHUS COLMAIBHO-3KOHOMUYECKHUX
MIPOLIECCOB  HAa  COCTOSIHWE  IPUPOJHOM M
COLIMANIBHOW  Cpefbl, OCO3HaHUE TJI00AJIBHOIO
XapakTepa 3KOJOTHYECKUX MpodieM;

- TUIAHUPOBAHME M OCYUIECTBICHUE ICHCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUS Leled
YCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA;

AKTHUBHOE HENpPUATHE JEUCTBUM, NPHUHOCAIIUX
BpE€l OKPYXAIOIIEH cpeae;
- yMEHHE TPOTHO3MPOBATH HEOIAroMpPUATHBIE

9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMACMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacimpeHme OITBITa
AKOJIOTUUYECKON HAINPaBJICHHOCTH;
- OBJIaJICHHUE HABBIKAMHU YYCOHO-
HCCIIEI0BATEIBCKOM, MPOEKTHON U COLUATILHOM
JIEeITEIbHOCTH;

JACATCIIBHOCTHU

- chopMHupoBaTh TPEACTABICHHUS: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAapTUHBI MUPA, POJIM XMMHUU B TO3HAHUM SBJICHUUN
OpUpPOJbI, B (QOPMHPOBAHUM MBIIUICHUS W KYIbTYPHl JUYHOCTH, €€
(GyHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOJUMON Uil PELIeHUs] MPAKTUYECKUX
3a/1a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U
MPUPOJIHON CpeliE;

- yMeTh cOoO0aTh MpaBHiia SKOJIOTHUECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM NEATEIHHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBbS U
OKpYXKalolllel TPUPOAHON Cpelbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS Ha
JKVBBIE OpPraHU3MBbI OIPEEIICHHBIX BEIIECTB, IMOHUMAas CMBICI IOKa3aTels
IIPEeAEIbHON JOIYCTUMON KOHIIEHTPauu

OcHOBHBIE BU/BI JAeSITEJIbHOCTH U HpO(l)eCCHOHaJ'lebIe KOMIICTCHIIUN

Buasl nesitesibHOCTH Koa u HaumeHOBaHHe IToxazaTesu 0CBOCHHS KOMIIETCHIIUH
KOMIIeTeH LM H
Texuuueckoe I[IK 1.1. Onpenenats | IlpakTuyecKuii onpIT:
00CITy’XKMBaHHE U PEMOHT | TEXHUYECKOE COCTOSHHE | - TEXHUYECKOT O ocMoTpa CHCTEM,
CHCTEM, Y3JI0B, | CUCTEM, arperatoB, | arperaToB M y3JI0B aBTOMOOMIIEH
puOOpPOB aBTOMOOMIIEH | y3JI0B, puOOpoB
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ABTOMOOMJICH JUTST
COXpaHCHUS
PpaboTOCIIOCOOHOCTH,
PEAYPSKICHUS
OTKa30B u
HEUCIIPaBHOCTEN

YMmenus:

- BBIMOJHATH OCHOBHBIC OMEPAIMH TEXHUYECKOTO OCMOTpA, JEMOHTaXka, COOPKH M PEryIHPOBKH
CHCTEM, arperaToB ¥ y3JI0B aBTOMOOMJICH;

- BBIIOJNHATH paboOThl 10 MPEOYNPESKICHHUI0O OTKAa30B aBTOMOOWJISI M COXpaHEHHUsl €ero
PpaboTOCIIOCOOHOTO COCTOSHUS

3Hanusa:

- ycTpoiicTBa aBTOMOOMIICH, Ha3HAYECHUS M B3aUMOACHCTBHS OCHOBHBIX Y3JIOB H JICTaJICH;

- TEXHOJIOTUYECKOW IMOCIIeI0BATEIbHOCTH TEXHHYECKOTO OCMOTpa CHCTEM, arperaTtoB W Y3JIOB
aBTOMOOMIIEH;

- Mep 0€30MacHOCTH TIPH BHIIOJHEHUH padoT

IIK 1.2. OcymiecTBasTh
KOMIUIEKC MEpOIPUSITHI
o JEMOHTaXy u

IIpakTHYeCcKUii ONBIT:
- JIEMOHTAKa CHCTEM,
Y y3JI0B aBTOMOOWJIEH, BRIMTOTHEHUH KOMILIEKCA Pa0doT 10 YCTPAHEHUIO HEUCITPABHOCTEH

arperaros

peMOHTY CUCTEM, | YMeHus:
arperaTtoB n Y3JI0B | - BBIIIOJIHATHL OCHOBHBIC ornepanmunu TEXHUYCCKOI0 OoCMOTpa, JACMOHTAa)Xa, C60pKI/I U PETYINPOBKU
aBTOMOOMIIEH JUIA | CHCTEM, arperaTtoB | y3JI0B aBTOMOOMIIEH
YCTpaHEHUA 3HaHuA:
OOHapYKEHHBIX - yCTpoOiicTBa aBTOMOOMIIEH, HA3HAYEHHUS U B3AUMOJICHCTBHSI OCHOBHBIX Y3JIOB U JIeTalIeH;
HEUCIIPABHOCTEN - METO/IOB BBISIBJICHUS M CIIOCOOOB YCTPAaHEHUS! HEMCIPAaBHOCTEH;
- TEXHOJIOT'MYECKOM [10CIe10BaTEIbHOCTH JJEMOHTa)Ka CUCTEM, arperaToB 1 y3JI0B aBTOMOOUJIEH;
- Mep 0€30MacHOCTH TIPH BHITOJHEHUH padoT
[NIK 1.3. Bemonusars | IlpakTudyeckuii onpit:

KOMILIEKC MEPONPHUATHM
1o cOOpKe, peryinpoBKe
W WCIBITAHAIO CHUCTEM,

arperatToB 4 y3IOB
aBTOMOOMJIEH, IS
OLIEHKHU KavecTBa

BBITIOTHEHHBIX padoT

- COOpKHM, PEryIMpPOBKH M WCIBITAHUS CHCTEM, arperaToB W Yy3JI0B aBTOMOOWIIEH, BBITOIHEHUS
KOMILTEKca paboT 110 yCTpaHEHHUIO HEUCTIPAaBHOCTEH

YMmenua:
- BBHITIOJHATH OCHOBHBIC ONEpAIMU TEXHUYECKOTO OCMOTpA, JEMOHTa)Ka, COOPKH M PEryJINpPOBKH
CHUCTEM, arperaToB U y3JI0B aBTOMOOMIIEH

3Hanus:

- YCTpOIiCTBa aBTOMOOWJIS, HA3HAUEHIS W B3aNMOJICHCTBUSI OCHOBHBIX Y3JIOB U JIeTaleH;

- TEXHOJIOTMYECKON I10CIEeN0BATENbHOCTH COOPKM M PETYIHPOBKHU CHCTEM, arperatoB U Y3JOB
aBTOMOOHJIS,

- Mep 0€30MacCHOCTH IIPH BBIIIOJHEHUH padoT

TexHnuueckoe
oOcyKuBaHUE

IIK 3.1. Brimoauars
PY4HYIO AYroByIO

IIpakTHYecKHi ONBIT:
- IPOBEPKHM OCHAILIEHHOCTH CBAapOYHOIO IIOCTAa PYYHOW IYyrOBOM CBapKH ILIABAILIAMCS
IIOKPBITBIM 3JIEKTPOJIOM;
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PEMOHT CHCTEM, Yy3JIOB,

npubopoB
aBTOMOOWIICH u
CTPOUTENIBHBIX MAaIluH
pu BBITIOJTHCHHUH
py4HOI JIyTOBOM
CBapKU  TUIABSIIIIUMCS
MTOKPBITHIM
AJIEKTPOJIOM

CBapKy pa3IMyHBIX
JIeTaneu 3
YTIAEPOIUCTHIX 51
KOHCTPYKIITHOHHBIX
cranei BO BCEX
IIPOCTPAHCTBEHHBIX
ITOJIOKCHUAX

CBAapHOTO IIIBA.

- IPOBEPKH paboTocrocoOHOCTH
U UCIPABHOCTH OOOpYAOBAaHUS MOCTAa PYYHOUM IYrOBOM CBapKH IUIABSIIAMCS HOKPBITHIM
AIIEKTPOJIOM;

- IIPOBEPKU HAJIMYMSI 3a3€MJICHUSI CBAPOYHOr0 MOCTA PYYHOU AYrOBOM CBApKU IUIABALIUMCS
HOKPBITHIM JIEKTPOAOM;

- TMOJArOTOBKM M IIPOBEPKM CBAapOYHBIX MATEPUATIOB JJIsl PYYHOM JYroBOW CBapKu
IUIABSIIIMMCS [TOKPBITBIM JIEKTPOIOM;

- HACTPOWKU 000PYIOBaHHS PYYHON MYroBOI CBApKHU IJIABSIIUMCS MOKPBITBIM 3JIEKTPOIOM
JUISt BBIIIOJIHEHUS CBapKu neraneu u3 YIJIEPOIUCTBIX
Y KOHCTPYKIIMOHHBIX CTaJIell BO BCEX MPOCTPAHCTBEHHBIX MOJI0KEHUAX CBAPHOTO 11BA;

- BBITMOJIHEHMS] pyYHOUM JAYrOBOM CBapKH IUIaBSIIMMCS MOKPBITBIM AJIEKTPOJIOM PA3IUYHBIX
JeTale W KOHCTPYKUMH U3 YIVIEPOAMCTBIX M KOHCTPYKLUMOHHBIX CTajedl BO BCEX
IPOCTPAHCTBEHHBIX MOJIOKEHUSAX CBAPHOTO I1IBA;

- OpraHu3alnuiy Oe30MacHOrO BBIMOJHEHUS] CBAapOYHbIX paboT Ha pabouyeM MecTe B
COOTBETCTBUU C CAHUTAPHO-TEXHUUYECKMMH TPEOOBAaHUSMU U TPEOOBAHUSAMU OXpaHbl Tpya
Ymenus:

- IPOBEPSATH paboTOCTIOCOOHOCTD
U HCIPaBHOCTh CBAPOYHOTO OOOpPYIOBAHUS Uil PYYHOM IYyroBOM CBapKH IJIABSIIUMCS
MTOKPBITHIM 3JIEKTPOAOM;

- HacTpauBaTh CBapo4yHOE€ OOOpYyIOBaHUE Ui PYYHOH IYroBOM CBAapKU IIABALIMMCS
HOKPBITBIM JIEKTPOAOM;

- BBINOJHATh CBApPKy Pa3iIWYHBIX JETaJed M KOHCTPYKLUUH IETaled U3 YIIIEPOIUCTBIX U
KOHCTPYKI[MOHHBIX CTaJIed BO BCEX MIPOCTPAHCTBEHHBIX NOJIOKEHUAX CBAPHOTO IIBA
3HaHun:

- OCHOBHBIX THIIOB, KOHCTPYKTHBHBIX 3JIEMEHTOB M Pa3MEpOB CBapHBIX COCIUHCHHM,
BBINIOJHAEMBIX PYYHOH JyroBOM CBapKOW IUIABAIIMMCSA IOKPBITBIM 3JIEKTPOJIOM, U
0003HaUEHMSI X HA YEPTEXKaAX;

- OCHOBHBIX TpYyIIl M MapoOK MaTepualioB, CBAPUBAEMBIX PYYHOM IyrOBOW CBApKOU
IUIABSIIIIMMCS TOKPBITBIM JIEKTPOAOM;

- CBAapOYHBIX MAaTEpPHANOB Ul PYYHOM JYrOBOHM CBApKHM IUIABSINUMCS ITIOKPBITBIM
EKTPOIOM;

- TEXHUKU U TEXHOJIOTMM PYYHOH IYrOBOM CBApKU IUIABSILMMMCS IHOKPBITBIM 3JIEKTPOJOM
pa3IMuYHBbIX JAeTajled M3 KOHCTPYKLMOHHOM M YIVIEPOANUCTOM CTalu M KOHCTPYKLHUHI B
IIPOCTPAHCTBEHHBIX NOJIOKEHUSAX CBAPHOTO I1IBA;

- NPUYUH BO3HUKHOBEHHUS J1€(EKTOB CBAapHBIX LIBOB, CHOCOOOB HX MPEAYHNpPEXIACHUS U
VCIIPABJICHUS IIPA PYYHOU OYTOBOM CBapKe IJIABSALIMMCS IOKPBITBIM 3JIEKTPOIOM;

- HOpPM U IIpaBHJI IO>KapHOM 0€30MaCHOCTH MPU NPOBEJCHUN CBAPOYHBIX padoT

IIK 3.2. BrImoaaars
PY4HYIO AYroByIo
CBapKy Pa3IUYHBIX
neTrajed W3 CIUIaBOB

MCTAIJIOB  BO BCEX

IIpakTHYecKHid ONBIT:

- MPOBEPKU OCHAIIEHHOCTH CBAPOYHOTO MIOCTA PyYHOH IyTrOBOW CBapKH JeTalei U3 CIUIaBOB
METaIJIOB

BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUSIX CBAPHOTO IIBA;

- IPOBEPKH paboTOCIOCOOHOCTH
Y WCIIPABHOCTH O0OpYIOBaHHS IOCTa PYYHOH JYrOBOW CBapKU IUIABSIIUMCS MOKPBITHIM

12



MIPOCTPAHCTBEHHBIX
MIOJIOKEHUAX
CBAapHOTO 1IBA.

AIIEKTPOJIOM;
- IPOBEPKU HATMYMS 3a3€MJIEHUSI CBAPOYHOIO 110CTAa PYYHON JYTOBOM CBapKH;

- IIOATOTOBKH U IIPOBEPKU CBAPOYHBIX MATEPHUAIIOB JUIsl PyYHOR JyrOBOM CBapKH JETale U
KOHCTPYKIIMIT aBTOMOOWJICH W CTPOUTENBHBIX MAIWH, BBIIOJIHEHHBIX U3 CIUIaBOB
METaJJIOB;

- HACTPOWKU 000PYIOBaHHS PYYHOH MYroBOI CBApKHU IIABSIIAMCS MOKPBITBIM JIEKTPOIOM
JUIs BBINIOJTHEHMSI CBApKU JeTaled U3 CIUIABOB METAUIOB BO BCEX IPOCTPAHCTBEHHBIX
M0JIO’KEHUSAX CBApHOTO I1IBA;

- BBIINOJIHEHMS] pPyYHOUM JAYrOBOM CBapKH IUIABSIIMMCS MOKPBITBIM JIEKTPOJIOM PA3IUYHBIX
Jeranen 51 KOHCTPYKIIHI n3 CILTaBOB METAIJIOB
BO BCEX MIPOCTPAHCTBEHHBIX MOJIOKEHUSAX CBAPHOTO IIBA;

- OpraHu3alnuiu Oe30MacHOr0 BBIMOJHEHUSI CBAapOYHBIX paboT Ha paboueM MecTe B
COOTBETCTBUU C CAHUTAPHO-TEXHUUYECKMMH TPEOOBAaHUSAMU U TPEOOBAHUSAMU OXpaHbl Tpya
Ymenus:

- POBEPSTH paboTOCTIOCOOHOCTD
U HCIPaBHOCTh CBAPOYHOrO0 OOOpPYIOBAHUS Uil PYYHOM IYroBOM CBapKH IUJIABSIIUMCS
MTOKPBITHIM 3JIEKTPOAOM;

- HacTpaumBaTh CBapoyHOe OOOpYyIOBaHUE Ui PYYHOM JYroBOM CBAapKU IJIABALIMMCS
MTOKPBITHIM 3JIEKTPOAOM;

- BBINOJHATH  CBapKy  pa3dUYHbIX  JeTajedl ¥ KOHCTpYKUuH  jeraneit
U3 CIUIABOB METAJIJIOB BO BCEX MMPOCTPAHCTBEHHBIX MOJIOKEHUSAX CBAPHOIO IIBA

3HaHus:

- OCHOBHBIX THIIOB, KOHCTPYKTHBHBIX JJIEMEHTOB W pa3MEPOB CBAPHBIX COCIUHEHUH,
BBIIIOJIHSIEMBIX PYYHOHW JYTOBOM CBAPKOW IUIABSIIUMCS TOKPBITBIM 3JEKTPOJIOM, U
0003HAYCHHS X HA YEPTEKAX;

- OCHOBHBIX TpYNIl W MapoOK MaTepuajoB, CBAPUBAEMBIX PYYHOU JAYyroBOM CBapKOU
IJIaBALIUMCS IIOKPBITBIM 3JIEKTPOIOM;

- CBapOYHBIX MaTEpPUAIOB I PYYHOM JyroBOM CBapKd IUIABSIIMMCS MOKPBITHIM
3JEKTPOJIOM;

- TEXHUKU U TEXHOJOTMU PYYHOH IYrOBOW CBAPKH IUIABSILIMMCS HMOKPBITBIM 3JIEKTPOIOM
Pa3JIMYHBIX JE€Talel U3 CIIABOB METAJJIOB B PA3JIMYHBIX MPOCTPAHCTBEHHBIX IMOJIOKEHUIX
CBApHOTO 1IBA;

- MPUYUH BO3HUKHOBEHHUS IE(PEKTOB CBAPHBIX IIBOB, CIOCOO0OB UX MPEIyNPEKICHUS U
WCIIPaBJICHUs IPU PYYHOUM AYrOBOM CBapKe JeTajeil 1 KOHCTPYKUUU U3 CILUIABOB METAJUIOB
IJIaBALUMCS TIOKPBITBIM 3JIEKTPOIOM;

- HOPM M IIPaBUJI MIO’KapHOU OE€30MaCHOCTH MPHU MPOBEACHUU CBAPOYHBIX paboT

IIK 3.3. BrimoysHsaThE
PY4HYIO AYrOBYO
HaIUJIaBKy MOKPBITHIM
3JEKTPOIOM

pa3UYHBIX JAETaleH.

IIpakTu4yeckunii ONbIT:

- IPOBEPKH OCHAIIEHHOCTH CBAPOYHOTO MOCTA ISl BBIIIOJHEHHS PYYHOW HAIUIAaBKH JIeTanei
Y KOHCTPYKIIMI aBTOMOOMJIEH M CTPOUTEIHHBIX MallIVH;

- POBEPKH paboTOCIOCOOHOCTH
¥ UCIPaBHOCTH OOOpY/AOBaHMS II0CTa PYYHOH HAIUIABKU IUIABSIIUMCS TTOKPBITHIM
ANEKTPOJIOM;

- IPOBEPKU HATMYHS 3a3€MJICHUSI CBAPOYHOTO TIOCTA PYYHOH JIyrOBOW HAILIABKH;
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- MOATOTOBKM M IPOBEPKH CBAPOYHBIX MATEPUAIOB JUIsI PYYHOM HAIUIaBKU JACTalied U
KOHCTPYKIIUH U3 CIJIABOB METAILJIOB;

- HACTPOWKH OOOpYyIOBaHHS PYYHOH AYroBOW HAIUIABKH IUIABSAIIMMCS TOKPBITHIM
3JIEKTPOJIOM JIsl BBITIOJHEHU S HAIUIABKHY, JIETalIel U JIEMEHTOB KOHCTPYKIIMM aBTOMOOUIIEH
U CTPOUTETHHBIX MAIIIUH;

- BBINOJHEHUS PYYHOW JAYrOBOM HAIJIaBKM IUJIABSIIAMCS TOKPBITHIM  AJIEKTPOIOM
Ppa3IMYHBIX Jeranen
U KOHCTPYKLUI aBTOMOOMIIEH
U CTPOUTETBHBIX MAIIINH;

- opraHu3anuu O0€30MacHOT0 BBHIMIOJHEHUS HAIUIABOYHBIX pabOT Ha paboueM MecTe B
COOTBETCTBUU C CAHUTAPHO-TEXHUYECKUMHU TPEOOBAHUSIMU U TPEOOBAHUSAMH OXPaHbI TPyaa
Ymenus:

- IPOBEPSThH paboTocrnocoOHOCTh
U HCHPABHOCTh OOOpPYIOBaHMUS [UIsl PYYHOW HAIUIABKUA TUTABSIIUMCS  TIOKPBITHIM
AJIEKTPOJIOM;

- HACTpaWBaTh CBAapOYHOE OOOpPYJOBaHWE I PYYHOW IYyroBOW HAIUTABKU TIIABSIITAMCS
TTOKPBITBIM 3JIEKTPOIOM;

- BBITIOJIHATH HATUIABKY PA3JIMUHBIX JIeTalei U KOHCTPYKIIMN aBTOMOOMIICH U CTPOUTEIIBHBIX
MaIluH

3Hanus:

- OCHOBHBIX THIIOB, KOHCTPYKTHUBHBIX DJJIEMEHTOB U pa3MepoB HAIlJIaBOUYHBIX padoT
IUTaBSIIIIMMCS TOKPBITBIM 3JIEKTPOJAOM, M 0003HAYEHHS X Ha YepTexKax;

- OCHOBHBIX TpyNn ¥ MapOK MaTepHalioB, Ui BBINIOJHEHUS HAIIaBOYHBIX pPadOT
IUIABSIIIMMCS TOKPBITHIM JIEKTPOAOM;

- HaIUIaBOYHBIX MAaTEpUajOB Uil PYYHOH JyroBOM HAIUIaBKH IUIABSIIUMCS HOKPBITHIM
JNEKTPOIOM;

- TEXHUKH U TEXHOJIOTUU PYyYHOU JYrOBOM HAIJIABKU TUIABSIUMCS MOKPBITHIM AJIEKTPOIOM
pa3IMYHBIX AeTajei U AJIeMEHTOB KOHCTPYKIIMM aBTOMOOUJIEH, CTPOUTENIBHBIX MAIIIHH;

- IPUYMH BO3HUKHOBEHHS 1€(DEKTOB HAIIABOYHBIX pabOT, CIOCOOOB MX MPEIyPEKIACHUSI U
WCIIPABJICHUSA npu py4HOI JTyTOBOM HaIlIaBKe Jieranen
¥ KOHCTPYKIIMI U3 CIJIABOB METAIIJIOB ILJIABSAIIMMCS MOKPBITHIM 3JEKTPOAOM;

- HOPM M ITPaBUJI MIO’KapHOU 6E30MaCHOCTH MPH MPOBEJACHUU CBAPOUYHBIX padoOT

IIK 3.4. BrimosHsaTH
PY4HYIO AYroBYyro
pe3Ky MeTajlia
IJIABSALIUMCS
MOKPBITHIM
3JEKTPOJIOM.

IIpakTu4eckunii ONbIT:

- MPOBEPKH OCHAILIEHHOCTH CBApOYHOrO MOCTA JUIsl BBIIOJHEHUSI PYYHOU JIYTOBOW PE3KH
neTaneil 1 KOHCTPYKIMI aBTOMOOUJICH U CTPOUTENBHBIX MAIIIHH;

- MIPOBEPKHU paboToCcrnocoOHOCTH
U UCTPAaBHOCTH 000PYAOBAHUS [TOCTA PYYHOU TYTOBON PE3KU;

- IPOBEPKH HAJIMYUS 3a3€MJICHUSI CBAPOYHOTO MIOCTa PYYHOU yrOBOM PE3KU;

- TOATOTOBKM M MPOBEPKH CBAPOUYHBIX MATEPUAIOB JJIs PYYHOM PE3KU JeTaled MU
KOHCTPYKLIUHI aBTOMOOMIIEH
Y CTPOUTEIBHBIX MAIIUH;

- HACTPOMKHU 00OpYyNOBaHUS PYYHOU TYrOBOW PE3KU MIIABSIIUMCS MOKPBITHIM AJIEKTPOJIOM
JUIS  BBIMIOJIHEHUS PE3KH, JeTalei M DJIEMEHTOB KOHCTPYKIIMHM aBTOMOOWIIEH U
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CTPOMTEIIBHBIX MAILIVH;
- BBIIOJIHEHHsI PYYHOM IyrOBOM PE3KM IUIABSIIMMCS IOKPBITBIM IEKTPOJIOM PA3IUYHBIX
JeTanel ¥ KOHCTPYKIMI aBTOMOOUIICH U CTPOUTENHHBIX MAIIINH;

- OopraHu3anuy Oe30MacHOTO BBIIOIHEHHS paboT MO Py4YHOM AYroBoil pe3ke Ha pabouem
MECTE€ B COOTBETCTBUUM C CAHUTAPHO-TEXHUYECKHUMH TpPEOOBAHUSAMU M TpeOOBAaHUSAMU
OXpaHsbl Tpyaa

Ymenus:

- MIPOBEPSITH paboToCcrnocoOHOCTh
U HCIPABHOCTH OOOPYIOBaHUS JUIS PYYHOH IYrOBOW PE3KH IUIABSIIMMCS TIOKPBITEIM
AJIEKTPOJIOM;

- HACTpaWBaTh CBApOYHOE OOOPYJOBaHWE Ui PYYHOW TYyroBOW HAIUIABKU IUIABSIIIUMCS
IMOKPLITBIM 3JICKTPOAOM;
- BBIIOJHATH  PE3Ky  pa3IWyHbIX  JeTajedl UM  KOHCTPYKUUH  aBTOMOOMIEH
M CTPOUTCIIbHBIX MAIlIMH

3HaHus:

- OCHOBHBIX THIIOB, KOHCTPYKTHBHBIX 3JICMCHTOB H pPasMCpOB pa60T II0 BBIIIOJIHCHUO
PY4YHOM IyroBOM pe3KH IUIABSIIMMCSA MOKPBITBIM 3JIEKTPOJOM, U 0003HAUEHHUS HX Ha
yeprexax;

- OCHOBHBIX TPYII M MapoK MaTepHajioB JUIsl BBIMOJIHEHHsS pabOT MO pe3ke AeTanei u
OJICMCHTOB KOHCTPYKIHUH aBTOMOOWIIEN U CTPOUTCIIBHBIX MAIIWH IIJIABAIIUMCA MOKPBITHIM
JNEKTPOIOM;

- HAaIJIaBOYHBIX MAaTE€pPHAIOB JJIsi PYYHOM JyroBOoM pe3KH IUIABSIIUMCS TMOKPBHITHIM
ANEKTPOIOM;

- TEXHUKU U TEXHOJOTHH PYYHOM JIYyTOBOM PE3KU JeTajeldl M 3JIEMEHTOB KOHCTPYKIUH
aBTOMOOMJIEH, CTPOUTENbHBIX MAIlIHH;

- TPUYUH BO3HUKHOBEHHUS Ne(PEKTOB padOT TpPH BBIMOJHEHUU PE3KU, CIOCOOBI HUX
PEIyNPEXKICHUS U UCIPABICHUS MPU PYYHOU TYroBOM pe3Ke JeTayiel U KOHCTPYKIIHM
aBTOMOOWJIEH U CTPOUTEIBHBIX MAIIUH;

-  HOPM ¥  T[paBWi  MOXAapHOM  O€30macHOCTM  NpuU  HPOBEACHUH  paboT
10 pe3Ke MeTajuia

OcBoeHnue CoaecpKaHuA yqeﬁHoﬁ AUCHHUIIJINHBI «XI/IMI/IH», odecreunBaeT JOCTHIXKECHHUEC oﬁyqaloannm CJICAYIOIIUX

pe3yJbTAaTOB:
KO}IBI HnaﬂnpyeMLIe pe3yJabTaTbl OCBOCHUA JTUCHHUIIJIMHBI BKJIIOYAK0T
JIP 01 YYBCTBO I'OpAOCTHU U YBAXKCHUS K UICTOPUU U NOCTUKCHUAIM 0Te4YECTBEHHON XUMHUYECKOU HAYKH;
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JIP 02 XUMUYECKH I'PaMOTHOE MOBEJICHNE B MPO(PECCHOHAIBHON IESITEILHOCTH U B OBITY IpY 0OpAILIeHUH C XMMUYECKHMHU BEIIECTBAMH,
MaTepuajaMu U POLIECCaMU;
JIP 03 TOTOBHOCTB K MTPOJOJDKEHHIO 00pa30BaHuUs M MOBBIICHUS KBaTM(UKAIIUN B M30paHHON TPO(GECCHOHATBHON IEATETbHOCTH U
00BEKTHBHOE OCO3HAHUE POJH XUMHUYECKHX KOMIETECHINI B 9TOM;
JIP 04 YMEHHE UCII0JIb30BATh JOCTUKEHUSI COBPEMEHHON XUMUYECKOW HayKH U XUMHUYECKUX TEXHOJIOTUM IS MOBBILLIEHUSI COOCTBEHHOTO
MHTEIUIEKTYaJIbHOTO PA3BUTHUS B BBIOpAaHHOHU MPO(ecCHOHANTBHOM NesITeIbHOCTH;
JIPOS c(OPMHPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHS B COOTBETCTBUH C OOIIEYETIOBEYECKIMHU [IEHHOCTSIMU M HJIeallaMH
IPaKJaHCKOTO 00IIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPUECKON M OTBETCTBEHHOW JIESITENILHOCTH;
JIP 06 HaBbIKU COTPYAHHUYECTBA CO CBEPCTHUKAMHU, IE€ThbMH MJIQJIIIETO BO3pAcTa, B3pOCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIeI0BATENbCKOM, TPOEKTHOM U JPYTrUX BUAAX JI€ATEIbHOCTH;
JIP 07 ACTETUYECKOE OTHONIEHNE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUYECTBA, COPTA, 0OIIECTBEHHBIX OTHO IICHUI;
JIP 08 TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHWIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTHKEHUM BCEH KU3HH, CO3HATEIHLHOE OTHOIICHUE K
HENpepbIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHOMN MpogecCHOHaTbHON U 00IIECTBEHHOM IS TENIbHOCTH;
JIP 09 OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccnrt W BO3MOXKHOCTEHW pealn3allid  COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB; OTHOIICHHWE K

MpoQeccHoOHAIbHON ~ EeATENbHOCTH KaK BO3MOXKHOCTM  y4acTUsi B  PpEHICHHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
0OIIeHAIMOHAJIBHBIX POOJIEM.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJILHON

JAUCHUITJIMHBI «XUMMU S

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThI

Bua yueOHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4

O01mee KOJIMYECTBO NPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI 28
Conep:xanue y4yeOHOro marepuaJja 65
B T. 4..

TEOpPETHYECKOE 00yUeHue 40
MPAKTUYECKUE 3AHATHUS 20
ab0paTOPHBIC 3aAHITHS 8
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMe (COAePKAHUE 5
NMPUKJIAJTHOTO MO/YJIfA)

B T. 4.

TeopeTuyYecKoe 0oydeHue 2
MPAKTUYECKHUE 3aHITH 3
IIpomexyTouHas arrecTanus (3a4er) 1
Hroro 72
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2.2. TeMaTHYeCKHUH IVIAH U COAEPKAHME TUCHUIIINHBI

HaumenoBanue Coaepikanue yueOHOro MaTepuaja (0CHOBHOe U pPodecCHOHATBHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB ®opmupyemble
pa3iesoB U TeM JJa0opaTOpHbIE U NMPAKTHYeCKUEe 3aHATHS, IPUKJIAJHOH MO1Y./1b KOMIIeTeHI[UH
1 2 3 4
Conepxanue yueOHOro Marepuasia 65
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. Coaepikanue yueOHOro MaTepuajia OK 01
CtpoeHue aToMOB
XEMHYECKHIX CoBpemeHHast Mojienb CTpoeHHs aToMa. CHMBOJMYECKMHM S3bIK XUMHH. XUMUYECKHI 3IIEMEHT.
3IIEMEHTOB 1 OnexTpoHHas KoHpurypauus aroma. Knaccudukamuss XUMHUYECKUX 3JIEMEHTOB (S-, p-, d-3JIEMEHTHI).
IpHpoza BasleHTHBIE ~ 3IEKTPOHBI. BaneHnTHOCTS. OJIEKTpOHHAss  NPHUPOAA  XMUMHYECKOM  CBS3HM.
XHMUIECKOl DNeKTPOOTPULIATENbHOCTh. BuIbl XUMHUYECKON CBsI3M (KOBaJeHTHAas, WOHHAs, MeTajInyecKas,
CBS3H BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa30BaHuUs
IIpakTHYeckue 3aHATHS
1 | «Pemenue 3agannii Ha COCTAaBIEHNE XUMHUECKUX (OPMYIT JBYXaTOMHBIX COETUHEHUI ».
’ «Pemennie 3amaHuii Ha yCTaHOBJICHHE CBSA3M MEX]Y CTPOCHHEM aTOMOB M NEPUOAMYECKUM
MU3MEHEHHEM CBOWCTB XUMUUECKUX JIEMEHTOB».

Tema 1.2. Conep:xaHue yueOHOro MaTepuaja 2 OK 01
Ilepuoanueckuit OK 02
3ak0H U Tabnuna | IIPAKTHYeCKHne 3aHATHS
.M. MenaeneeBa _

3 | «3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH BELIECTB».

4 «Pelienue npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJJaHUN Ha XapaKTepU3aLHIo

XMUMHYECKUX DIIEMEHTOB.

Pa3nen 2. XumMnueckne peakuuu 11
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Tema 2.1. Tuner | Copep:xanue y4eGHOro MaTepuajia 6 OK 01
XUMUYECKUX
peaKiit Knaccugukanus 1 THIIBI XMMUYECKUX PEAKLUi C yuacTHEeM HeopraHnueckux BemecTB. CocTaBiieHUe
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHs], 0OMEHA, B T.4. PEaKIUi TOPEHUs,
OKHCJIEHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUs OKUCIEHUS-BOcCTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTEIb U BOCCTAHOBUTEb.
CocraBiieHHE U YPaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOTO
6anaHca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IIPUPO/IE, IPOU3BOICTBEHHBIX MPOIIECCAX U
AKU3ZHEJESITEIbHOCTH OPraHU3MOB
IIpakTnueckune 3aHATHS
5 «OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBl B XMMHMHM U pacueTbl IO YPaBHEHUSIM XUMHYECKHUX
peaKuuii».
6 | «Pacuersl Mo ypaBHEHUSAM XUMUYECKUX PEAKINI C UCIIOJIb30BAHUEM MACChI».
7 «PacyeTpl M0 ypaBHEHHMSIM XHMHMYECKUX pEaKLUUA C HCIOJB30BAHMEM Macchl, o00ObeMa
(HOpMaJbHBIE YCIIOBUS) Ta30B».
Tema 2.2. Conep:xanue y4eOHOro MmaTepuaja 4 OK 01
DJIEKTPOJIUTHYECKA OK 04
A quccorpamus u | 1 €OPUs DICKTPOINTHYECKON AUCCOUMAlMy. VIOHBI. DICKTPOIHTHI, HEANEKTPOIHTHI. Peakiui HOHHOrO
JOHHBIH 06MEH oOMeHa. COCTaBJ'Iej—II/Ie peakuii MOHHOTO OOMEHa MyTeM COCTABJICHHS UX IOJIHBIX U COKpAILIEHHBIX
WOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMK. 3aJaHUsl Ha COCTaBJICHUE MOHHBIX PEaKIINI
JlaGopaTopHble 3aHATHSA
1 | “Tunsl XUMUYECKUX PEAKIUN”.
KontpoJabHasi pabora 1
1 | CrpoeHue BemecTBa U XMMHUYECKUE PEAKLIUU
Paznea 3. CrpoeHne 1 CBOICTBA HEOPTAHMYECKHUX BEIECTB 16
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Tema 3.1. Conepxxanue yueOHOro Marepuasa 5 OK 01
Knaccudukarnus, OK 02
HOMEHKJIATypa U [Ipenmer Heoprannueckoit xumun. Kiaccudukanus HeopraHM4IecKux BemecTs. [IpocThie U ClIOKHBIC K 1.2
CTpoeHHEe BelecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCH/IbI, TUAPOKCUIBI, KUCIOTHI, COJIHN). B3aumMocBsa3b [IK 2.2
Heopranmdecknx |HEOPTaHMICCKUX BEMIECTB. ArperatHble cocTosiHMA BelecTBa. Kpucraminueckue 1 aMopdHbie K 3.2
BEIECTB BelECTBA. THUITbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAsl, MOHHASI, METAJJINUECKas). :

3aBHCUMOCTD (PU3NIECKUX CBOICTB BEMIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb

XMMHYECKON aKTUBHOCTH BELIECTB OT BUJA XMMHUYECKON CBSA3H U TUIA KPUCTATUINYECKON PEIIETKH.

[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTnueckune 3aHATHS

3 «Perenne npakTuyeckux 3aJaHui Mo KjIacCU(PUKAIUU, HOMEHKIATYpe U XUMUYECKUM (hopMyliaMm

HEOPraHMYECKUX BEIIECTB».

Tema 3.2. Ousuko-| Coaep:kanue yuedOHOro MaTepuajia 11 OK 01
XUMHUYECKHE OK 02
CBOMCTBA Mertamnbl. O6mue ¢uznyeckue U XUMUYECKHe CBOMCTBa MeTauioB. CrocoObl MmosydyeHusl. 3HaueHHe MK 1.2
HeopraHuyeckux |MCETAIIOB W HEMETAIOB B MPUPOJE M JKU3HEICATETBHOCTH HENOBEKA M OPraHU3MOB. Koppo3zus K 3.2
BelIeCTB METaJJIOB: BUAbI KOPPO3UH, CIIOCOOBI 3alIUTHl METAIIJIOB OT KOPPO3HUH K 3.3

Hemeramner. OOmue ¢Qu3nyeckue W XUMHUYECKHE CBOWCTBA HEMETAJIOB. [HWIHMYHBIE CBOWCTBA )

nemertaiioB IV— VII rpynn. Knaccudukanus n HoMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopotsl

OMOTEHHBIX AIIEMEHTOB B IIPUPO/IE

XVMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUAOB, THIPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCAMHEHUH,

BBICIIMX OKCHJIOB U TUAPOKCHUIOB. DIIEKTPOJIU3 COJIEH.

IlpakTH4Yeckue 3aHATHSA

9 | «CocraBnenne ypaBHEHU XUMUUYECKUX PEAKLIUN».
10 «PelieHne TPaKTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha CBOMCTBA, COCTaB,
MOJTy4YeHUE HEOPTaHUYECKUX BEUIECTB».

Tema 3.3. Coaepikanue yueOHOro MaTepuajia OK 01
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Wnentupukanus | JlabopaTopHble 3aHATHS OK 02
HEOPraHUYECKUX OK 04
BEIECTB 2 | « UnenTudukanus HEOPraHMIECKUX BEIIECTBY.
3 | «AaerTndukanms HEOPraHUISCKUX BEIIECTB C UCIOJIb30BAHUEM KaUeCTBCHHBIX PEAKITUH ».
KonTtpoabHas padora
2 | CBoiicTBa HEOPTraHUYECKUX BEIIECTB
Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BellleCTB 23
Tema 4.1. Conep:xxanue yueOHOro Marepuaja 4 OK 01
Knaccugukanus, _ _ IIK 1.2
cTpocHue 1 [TosiBnenue u PasBUTHE OPraHUECKOH XUMHUH KaK HAYKH. [Ipeamet opranmveckoit xumun. Mecto u K 2.2
3HAYEHHE OPTaHMYECKOW XUMHUU B CHCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa [IK 3.2
ODIAHIIECKIX XUMHYECKOE CTPOEHHE KaK TOPSJIOK COCTUHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH. :
p OcHOBHBIE TIOJIOKEHUS TEOPUM XHMHYECKOTO CTPOCHHS OopraHmyeckux coemuHeHuin A.M. bytneposa. 1K 2.3
BEICCTB VYriaepoaHblil CKeJeT OpPraHuYecKOd MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO I[IK 3.4
CTpOeHUs MOJIeKy. M3omepus u n30Mephl.
[Tonsatue o ¢yHkMoHanbHOM Trpymme. Pamukan. IlpuHnmmel kimaccuukamuu —OpraHUYECKUX
coenuHeHU. MexayHaponHas HOMEHKJIATypa U MPUHUUIBI HOMEHKIATYphl —OpPraHUYecKHX
coenuHeHuil. [lonsiTue 00 a3oTcoaep)KalMX COEIWHEHUSX, OHOJOTMYECKH AaKTHBHBIX BeEIEeCTBaX
(yrneBojax, »upax, Oelkax W Jp.), BBICOKOMOJIEKYJSPHBIX COEIUHEHHUSIX (MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHYeckne 3aHATHSA
11 | «CocraBiieHre NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHHYECKUX BEILIECTB».
12 «Pacuetsl mpocTeiiiien (opMybl OPraHUuYeCcKO MOJIEKYIIbI, UCXO/ISl U3 DJIEMEHTHOTO COCTaBa
(B %)».
Tema 4.2. Conepxanue yueOHOro Marepuasia 12 OK 01
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CaoiicTBa OU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCJUHEHUH OTIENBHBIX KIAccoB (0COOEHHOCTH OK 02
OPraHM4eCKuX KJIaCCU(UKAIIMU U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas popmyrna; H30Mepus; OK 04
COEIMHEHMH (u3HUecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS ): MK 1.2
— TpeJeNbHbIE YIIIEBOJAOPOAbl (aJTKaHbl U IUKJIOANKaHbl). ['OpeHrne mMeTaHa Kak OJUH M3 OCHOBHBIX K 3.2
HMCTOYHHUKOB TEIIa B TPOMBIIIUICHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B K 3' 3
NpUPOAC U MPUMCHCHUC aJIKaHOB,; ’
— HempenenbHble (QJKCHBI, aJKWUHBl WU QJIKAJAWCHBI) W apOMaTHYECKUE YIIeBOJOpOasl. ['opeHue K 3.4
aleTuJIeHa KaKk HICTOYHUK BBICOKOTEMIIEPATYpHOTO TJIaMEHU JIJIsi CBApKH M PE3KU METAJUIOB
— KHUCJIOpOJCOepKallue COeUHEHNs (CTUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJlbIEIH/IbI
U KETOHBI, KHUPBI, YrJeBoJbl). [IpakTuyeckoe NPUMEHEHHE HTHICHIJIUKOS, DIHIepUHa, (¢eHoa.
[Ipumenenne ¢dopmanbieruaa, areTalbIerua, YKCYCHOM KHCIOTBL. Mplla Kak COJM  BBICIHIMX
KapOOHOBBIX KHCIIOT. MOOIIIME CBOMCTBA MbLJia
— a3oTcojeplkamue CcoeAuHEeHus (aMUHBI W aMUHOKHCIOTHL, Oenku). BricokomoseKkymspHbIe
COCTMHECHUS (CHHTETHYECKHE W OMOJIOTHUECKH-aKTUBHBIC). MOHOMEp, MOJIMMED, CTPYKTYPHOE 3BEHO.
[Tomumepu3zanust STUIEHA Kak OCHOBHOE HaIlpaBJICHUE €r0 UCI0JIb30BAHUS.
I'eneTnveckas CBsI3b MKy KJIACCAMH OPTaHUYECKUX COCTUHEHUN
IIpakTHYeckne 3aHATHSA
13 | «CBolicTBa OPraHMYECKUX COCAMHEHHI OTIECIbHBIX KJIACCOB OPTaHUYECKHUX BEIIECTBY.
14 «CocCTaBleHHE CXE€M pEeaklUMi, XapaKTepU3YIOUIUX XUMUYECKHE CBOWCTBA OPraHMYECKHUX
COECUHEHUN ».
15 «PelreHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKHX
COECUHEHUN ».
JlabopaTopHas padora
4 | “IIpeBparieHusi OpraHMYECKUX BEILIECTB MPU HarpeBaHUM .
Tema 4.3. Coaepikanue yueOHOro MaTepuajia OK 01
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WUnentudukanus | buooprannueckne coenuHeHus. llpumenenue u Ouooruyeckas pojb yriaeBoJoB. OKucieHue OK 02
OpraHUYECKUX YIJICBOJOB — WCTOYHUK OJHEPrUU IKUBBIX OpraHu3mMoB. OOmacTd TNpUMEHEHUS aMUHOKHUCIOT. OK 04
BEILIECTB, UX [IpeBpamenuss OenKOB THIIM B OpraHu3me. buonormueckue ¢GyHKIUH OenkoB. buoornueckue MK 1.2
3HAYECHHE U byHKIIY )KUpOB. Poith opraHndeckoil XMMUY B PEIICHUH MPOOJIeM MUIIEBOM 0€30TIaCHOCTH K 2.2
MIPUMEHEHHE B Ponp opranmyeckoil XMMHHM B pEHICHUH NPOOJIIEM SHEPreTHYECKOM O€30MacHOCTH, B Pa3BUTUU K 3' )
OBITOBOU U MEJIMIIUHBI, CO3IaHUHA HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB PHEPrUM (aJIbTEPHATUBHBIC NCTO YHUKH )
MIPOU3BOJICTBEHHOM | SHEprur ). OMacHOCTh BO3ICUCTBUS HA )KMBBIE OPTaHU3MbI OPraHUYECKUX BEIIECTB OT/ICIbHBIX KJIACCOB IIK 3.3
NEeSITETbHOCTH (yrneBoAopoibl, CHUPTHI, (EHOJIBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, ANBJIETHUABl U Ap.), CMBICIT 1K 3.4
YeJI0BEKa MoKa3aTes MpeIeIbHO T0MyCTUMON KOHIICHTPALIUN
JlabopaTopHble 3aHATUSA
5 | “UnenTudukarus opraHnYeCcKUX COCTUHEHUH OTACIBHBIX KJIACCOB”
6 | «enarypanus 6enka npu HarpeBaHuu. L[BeTHbIE peakiu OENKOB».
KounrpoJsbHas padora
3 | CtpykTypa OpraHM4ecKux BEIIECTB
4 CBolicTBa OpraHMYECKUX BEILIECTB
Paszpnen 5. KuHeTnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMUYECKUX PeaKkuunii
Ckopoctb Conepxanue yueOHOro Marepuasia OK 01
XUMHUYECKUX OK 02
peaxiuit. CKOpOoCTh peaklud, €€ 3aBHCHUMOCTb OT pa3jiMYHbIX (DaKTOPOB: MPHUPOJABI PEarupyroIIUX BEILIECTB, K 1.2
XUMUUECKOE KOHLEHTPAalMi Pearupylolux BELECTs, TeMIEpaTypbl M IUIOW@IM PEAKLUMOHHON [OBEPXHOCTH. K22
paBHOBECHE TemoBbie 3¢ (HeKTh XUMUYECKUX PeaKIuil. DK30- U SHAOTEPMUUECKHE, PEAKIIIH.
OO6patumocth peakuuii. XHUMHYECKOE PABHOBECHE U €ro CMEIICHHWE IMOJ JACUCTBUEM pa3IUYHbIX IIK 3.3
(hakTOpOB (KOHILIEHTpAILMA PEareHTOB WM MPOJYKTOB PEaKINy, AaBlICHUE, TeMIepaTypa) s CO3IaHus 11K 3.4
ONTUMAJIBHBIX YCIIOBUH MPOTEKaHUs XUMHUEeCKUX npoueccoB. [Ipuniun Jle [larense
IIpakTHYecKkne 3aHATHA OK 01
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OK 02

16 | «Pemenune NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHHI». K 1.2
IIK 3.2
IIK 3.3
17 | «Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a1aHNI HAa NpuMeHeHne npuHnumna Jle-Illarense». [IK 3.4
Paznea 6. PacTBOpBI
Tema 6.1. Conepxxanue yueOHOro Marepuaja OK 01
[TonsTre o OK 02
pacTBOpax PactBopenne kak ¢u3nko-xumuueckuil mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PacTBOPOB. OK 07
PactBopumocTs. MaccoBas 1onsi  pacTBOpeHHOro BemiectBa. (CMbICH MoOKazarensl MpeAesbHO K 1.2
JOTYCTUMON KOHIEHTPAIMHU U €T0 UCIIOJIB30BaHUE B OLIEHKE HKOJIOTMYECKOI 0€3011acHOCTH. :
[IpaBuna sKOJOrHMYECKH 11€JIecCO00pa3HOro MOBEIEHUS B OBITY U TPYIAOBOM NESATENBHOCTH B IIEJSAX 1K 2.2
COXPAaHEHHs CBOETO 3J0POBbs U OKPY)KaIOLIeH MPUPOIHOI Cpebl; OMacHOCTh BO3JEHCTBUS HA KMBbIE 1IK'2.3
OPraHu3MBbl OIIPEIECIICHHBIX BEIIECTB. I[IK 3.4
Pemienne nmpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/1aHUI HA PACTBOPHI, UCIOJIb3yeMbIE B OBITOBOH U
IIPOU3BO/ICTBEHHOH JI€ATEIBHOCTH YeIOBEKa
Tema 6.2. Conep:xanne y4eGHOro MaTepuasia OK 01
Hccnenosanue OK 02
cBoiicTB pactopos |/1200paTOpHBIE 3aHATHS OK 04
7 «Perienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB». K12
I1K3.2
IIK 3.3
8 | «IIpuroroBieHue pacTBOPOBY. [IK 3.4
IIpodeccuonanbHO-OPHEHTHPOBAHHOE co/lep:KaHue (coAep:KaHue MPUKJIATHOIO MOLYJIs)
Paznen 7. Xumusi B ObITY M IPOU3BOACTBEHHOI JeATEILHOCTH YeI0BeKa OK 01
OK 02
Xumus B ObITY I _|Conep:xanue yuedbHoro maTepuaa OK 04
IIPOU3BOJICTBEHHOU OK 07
ACATCIBHOCTH Hoselimue gocTrkeHuss XUMUYECKOM HAYKU U XMMHUYECKON TEXHOJIOTUH. Poiib Xumun B obecneyeHnu
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YCJI0BCKa

HKOJIOTUYECKOH, SHEPreTHYEeCKON U MUIIEBON O€30IaCHOCTH, Pa3BUTUN MeAUIUHEI. [IpaBuiia noucka u
aHamM3a XUMHYECKOW HH(POpPMAlUM U3 Ppa3IM4YHBIX HMCTOYHUKOB (HaydHas W y4deOHO-HaydHas
JUTEepaTypa, CPeCcTBa MacCoBOM MH(OpMaIuu, ceTh HTEpHET)

HpaRTuquRne 3aHATUSA

Ilonck m aHamm3 KeHCOB O MNPUMCHCHUHN KOHCTPYKHMOHHBIX MAaTCPpHUAIIOB, HAHOMOATCPUAJIOB,
TCKCTHJIbHBIX BOJIOKOH.

18

19 | Ilouck u aHa/IM3 KEMCOB O MPUMEHEHUH HCTOUHUKOB SHEPTUHU.

Ilonck 1 aHanu3 KEMCOB O MNPUMCHCHUHN OPTraHNYCCKHUX W JICKAPCTBCHHBIX BICHICCTB, OLITOBOM

IIK 1.2
IIK 2.2
IIK 3.2
IIK 3.3
IIK 3.4

20
XUMUHU.
IIpoMe:xxyTOo4yHast aTTecTALUSA 110 TUCHHILIMHE (324eT) 1
Bcero 72
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3. YCJIOBUSA PEAJIMBALIMU ITPOI'PAMMDBI
OBIIEOBPA3OBATEJBHOM JUCIUAILINHBI

3.1. TpeboBaHUS K MUHMMAJIbHOMY MATEPUATBLHO-TEXHUYECKOMY
oldecneyeHHuIo

Jns  peanuzaniid  MOPOTpaMMbl  JTUCHMIUIMHBL  MPEYCMOTPEHBI  CIETYIOLINE
crenuanbHble TTOMEIIECHU: YYeOHbI KaOMHET XUMHUU W/WIM y4eOHOM XUMHUYECKOU
nabopatopuu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIE TMOCOOUA): HAOOPHI
[IAPOCTEPKHEBBIX  MOJEJIEH  MOJIEKYJ, MOJACIH KPUCTAUIMYECKUX  PEHIeTOK,
KOJUICKIIUM MPOCTHIX M CJIOXHBIX BEIIECTB W/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TIOPOJ U MHUHEpasioB, Tabnuiia Menzeneera, yueOHble (QuiIbMBbI, TUGPOBHIE
o0pazoBaTeIbHbIE PECYPCHI.

TexHuyeckue cpeacTBa o0yuyeHHMsi: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BE/ICHUSI  3ByKa, TMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP Il IPE3CHTAIIHIA.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JAOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPHI, MUKPOCKOII, JYIbl, MPEIMETHBIC U TMOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TIPOOMPKH, PE3UHOBBIE MPOOKH, (POHAPUKU, HAOOP PEAKTUBOB, , IITATUBbI
JUIsE TTPOOMPOK; CTEKJISIHHBIE MMajJOYKH, MEpHBIC IMIIMHIPBI, BOPOHKU CTEKIISHHbBIE,
BOPOHKH, JenuTeNbHble UuauHapudeckue (50-100 i), CTynKuM C TECTHUKOM,
dbapdhopoBbie YalIKy, MUHIETHI, GUIBTPHI OyMa)kHbIC, BaTa, MapJisi, YaCOBBIC CTEKIIA,
ANEKTPOIUTUTKY, 1a00paTOpHbIC MITATUBBI, CIIMPTOBBIC TOPETKU, CIIMYKU, TPUOOP s
MOJIydeHUs Tra3oB (WM TpoOUpKa C Ta300TBOJHOM TpPYyOKOi), nepikarenu st
NpOOUPOK, CKISIHKH [JIs XpPaHEHUS PEaKTHUBOB, Pa3/laTOYHbBIC JIOTKU; XUMHYECKUE
crakanbl (50, 100 u 200 mu1); mIMaTENW; NMAHIETHI; TUTEIbHBIC IIMIIBI; CEKYHIOMEPHI
(taiimepsl), mepHbie Tpooupku (Ha 10-20 ma) u MepHbie ko061 (25, 50, 100 u 200
MJ1), BoAsiHasg OaHsl (WM Te€pMOCTaT), KOHUYeckue KouObl s TutpoBanus (50 u 100
MJ1); UHAWKATOPHBIE MOJOCKU Ay ompexaeneHuss pH u ctangapTHas MHAMKATOpPHAS
1IKaJia; YHUBEpPCaJIbHbIA UHAUKATOP; nuneTku Ha 1, 10, 50 miu (vwim go3atopsl Ha 1, 5
nu 10 mi), OrOpeTkH i TUTPOBAaHUA, MEAMIMHCKUE mmpuikl Ha 100-150 wmu,
nabopaTopHbIE W/WIIM aHATUTHYECKUE Bechbl, pH-MeTpwl, cymmuibHBINA TKad, w 1p.
nabopatopHoe 000pyI0BaHUE.

Jiist peanm3anuy MPOXO0KISHUS MPOTPaMMBbl YIEOHON JUCITUTUTMHBI « XUMUS» B
pamMKax mporpaMmbl MPOPECCHOHAIIBEHOTO 00pa30BaHMs HEOOXOUMO HAININE
CEAYIOIIMX MPEIMETOB J1a0OPATOPHOM MOCY/Abl U PEAKTUBBI:

[TnmuTka s5mekTpudeckas 1adbopaTopHasi, pruOOp AJIsl WILTIOCTPALIMK 3aKOHA
COXpaHEHHMsI Beca BEIIeCTB, TOCOOUE Jis IEMOHCTPAllMUA CUHTe3a OelKa, KOJUIEKIUs

«TomnmBoy, komnekuuu: «MuHepaibl U TOPHBIE TOPOABDY, «[lone3HbIE NCKOTTaeMbIe
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U1t Kypca reorpadgumn», «KaMeHHbIN yroiiby, «MuHepaabHble yA00peHUs», Ha0op
CTEKJISTHHBIX TPYOOK, HAOOp coJiel il JEMOHCTPALUU ONBITOB, TPUOOP s
OKHCJICHHSI CIMPTA HaJ MEAHBIM KaTaJIu3aTOPOM, MPUOOP AJI IEMOHCTPAIIMN COCTaBa
BO31lyXa, IPUOOP JIs MOIY4YEHHsI ra30B, IPOCTPAHCTBEHHAS] MOJIETb PELIETKU
MarHusi, IpOCTPAHCTBEHHAs! MOJICNIb PEIIETKH MU, TPOCTPAaHCTBEHHAs! MOJIEIb
pemieTku rpadura, IpoCTpaHCTBEHHAs MOJENb PEIIETKH XJI0pUa HaTpUsl, BOPOHKA
MPOIUJIEHOBAs CPEeAHsIs, NPOOKa pe3UHOBAS;

ConsiHas KucnoTa, aTFOMAHHAN TPaHyJIMPOBAHHBIN, IUHK I'PaHyJIMPOBAHHBIM,
METWJIOBBIN OpaH)KEBBIHN (TIOPOIIIOK), JIJAKMOU/T (TTOPOIIOK), heHoadTanerH (MOpoIIoK),
[IUHK MTOPOIIOK, MEIb CEPHOKHUCTAs, cepeOpo a30THOKUCIIOE, TUPOOKUCH KaJlus,
okcus xxenesa (3), xKene30 MeTAITNYECKOEe BOCCTAHOBIEHHOE (ITOPOIIOK), ATFOMUHUIMA
B MOPOIIIKE, OKCUA Oapusi, OKCUJ MEIH, LIMHK CEPHOKUCIBINA, KA CEPHOKUCIIBIH,
KEJIE30 CEPHOKUCIIOE, XJIOPUI MEAH, XJIOPUJI KaIbLUs, XJIOPUT aMMOHHUS, MarHUI
CEPHOKHCIIbIH, KUl XpOMOBOKHCIIBIN, XJIOPUJ XpOMa, KaJlbIIMi CEpHOKUCIBIN, Oapuii
YIIEKUCHBIA, KalblMH YTIIEKUCIIBIN, XJIOPU MarHus, XJIOpHUI HATPHUS, XJTOPUJL
TIOMUHUS, XJIOPUJT KaJlvsl, XJIOPU]L Kee3a, XJIopu Oapus, HaTpUil YTIIEKUCIIbIH,
HATPUI CEPHOKHUCIIBIN, TJINLIEPUH, KUCIOTA CEPHAsi, OPraHUYECKUE KUCIIOTHI:
yKCyCHasi, TaJIbMUTHUHOBAsI, CTEAPUHOBAS, HATPUM METAIUTMYECKUH (B METAINIMYECKOM
KopoOe), 6pomHast Boja, OpoM, Kaauil MEeTaNTMYECKUH.

3.2. UndopmanuoHHoe odecriedyeHre peajan3anuu NporpaMmbl
B Oubnuoreuynsrii ¢oHA BXOAIAT y4YeOHUKH U YYEOHO-METOIUYECKHE KOMILICKCHI,
PEKOMEH/IOBaHHBIC ISl HCIIOJIB30BaHUS B MPOGECCHOHANBHBIX 00pa30BaTeIbHBIX
OpraHu3aIusXx, peaTu3yoImx 00pazoBaTeIbHYIO
nporpaMMmy cpennero obmiero oopazoBanus B mpenenax ocBoenus OITOIT CIIO na
0a3e OCHOBHOI'O 00IIero oOpa3oBaHUS.

bubnuoreunslit GoH AOMOTHEH CIPABOYHUKAMU, KHUTAMU VISl YTCHUS 110 XUMUH.

B nmporecce ocBoeHMs TporpaMMbl Y4E€OHON TUCHUTITUHBL « X UMHUS CTYIACHTHI UMEIOT
BO3MOXHOCTh JIOCTyIIa K OJJICKTPOHHBIM Y4YeOHBIM MarepuajgamM II0 XHUMUH,
UMEIOIUMCST B CBOOOZHOM JOCTyne B ceTH MHTepHeT (3JEKTPOHHBIM KHHUTaM,
MpakTUKyMaMm, Tectam, matepuanam EI'D u ap.).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM IUCIHUIJIMHBI

KoHTponb 1 orieHKka pe3yabTaTOB OOYYEHUS] OCYIIECTBIISETCS MPEToiaBareiieM
B TIpollecce TMPOBEACHHS TMPAKTHUYECKUX 3aHATHH ©  Ja0OpaTOpHBIX paboT,
TECTUPOBAHMSI, a4 TAKXKE BBIMOJHEHUS OOYUYAIOMIUMHUCS WHIWBUIYAIBbHBIX 3a/laHUN,
MIPOEKTOB, HccienoBaHuil. Pe3ynbTaThl OOydeHHUS ONpENEsioT, YTOo oOydarouuecs
JNOJOKHBI  3HaTh, IIOHMMAThb M JIEMOHCTPUPOBATh II0 3aBEPUICHUM H3YYCHHUS
JTUCLIUIUIUHBI.
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s bopMupoBaHUs, KOHTPOJS U OLEHKU PE3yJIbTaTOB OCBOCHHUSI y4EOHOM

AUCHUINIMHBI HCIIOJB3YCTCA CHCTEMA OLCHOYHBIX MGpOHpHHTHﬁ, npeacTaBIArOnIas

co00l KOMIUIEKC YYEOHBIX MEPOIPUATUIN, COTJACOBAHHBIX C pe3yJbTaTaMu OOy4YEeHUS

u cpopmynupoBanHbix ¢ ydetoM DPI'OC COO (mpeameTHbIE pPE3yNbTaThl IO
nucoumiuae) u GI'OC CIIO.

Ne | OK/IIK | Monpyas/Pa3nen/Tema Pe3yabTaTr 00yueHus Trmut OueHOqu X
MeponpusTHI
I | Conep:xkanue yueGHOro MmaTepuajia
1 Paspnen 1. OcHoBBI Popuy.mporars
0a30Bble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XMMHHU
1.1 | OK 01 CrpoeHue aToMOB CocraBmars xumuueckue |1. Tect «CtpoeHue atoMoB
XUMUYECKUX DJIEMEHTOB |(POPMYIIbI COeIMHEHUI B |XUMHUYECKUX DJIIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOH |COOTBETCTBHH CO MIPUPOJIA XUMHUIECKOUN CBS3H.
CBSI3U CTETIEHBIO OKHMCIICHUS 2. 3agaun Ha COCTaBJICHHUE
XUMHUYECKUX JJIEMEHTOB, |XUMUYECKUX (HOPMYIT
WCXO/Isl U3 BAJICHTHOCTU U |BYXaTOMHBIX COCTUHEHUN
AIEKTPOOTPHUIIATETHFHOCTH |(OKCHIIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJIbL30BaHUE
XUMHYECKON CHMBOJIUKH M
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIAType MEKTyHapOHOTO
CO103a TEOPETUICCKOMN 1
MPUKIATHON XUMUU U
TPUBHAIILHBIX Ha3BaHUN TSI
COCTAaBJICHUS XUMHYECKUX
dhopMys IByXaTOMHBIX
coeMHEHUH (OKCHIOB,
Cyab(GUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
COCJIMHEHUI OTACIIbHBIX KJIaCCOB
1.2 | OK 01 [Tepuonnueckuii 3akoH U | XapakTepu3oBaTh 1. Tect «Metammaeckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETAJINYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBUHU C UX ANEKTPOOTPULIATENBHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
NEePUOJINYECKON CUCTEME |XMMHUYECKUX 3JIEMEHTOB B
XUMUYECKUX IJIEMEHTOB  |COOTBETCTBUE C UX JEKTPOHHBIM
A.1. Menneneesa CTPOCHUEM M II0JIOKEHUEM B
MIEPUOAUYECKON CUCTEME
XUMHUYECKUX deMeHTOB JI. M.
MeHnpeneeBay.
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OK/IIK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M MEPUOIUIECKUM
N3MEHEHHEM CBOIICTB
XUMHUYECKUX DJIEMCHTOB U HX
COCOUHEHHUN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoi
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHus HA
XapaKTEPHU3ALUI0 XUMHUECKIX
JJIEMEHTOB: «MeTamndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJCTBO K JIEKTPOHY
XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM M TI0JIO)KEHHEM B
MEePUOINYECKON cucTemMe
XAMHYECKHUX IJIEMEHTOB

J.W. MenneneeBa»

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XMMHYECKHUX PeaKIuid

KonTpoasHnasi padora
«CTpoeHue BelecTBa U
XHMHUYECKHE PeaKmum)

2.1

OK 01
OK 04

THIIBI XUMHUYECKHAX
peakui

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3amauu Ha cOCTaBJIECHUE
YpaBHEHUH pEaKIUi:

— COEIUHEHHS], 3aMEICHMS,
pasnokeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C
HCI0JIb30BaHHUEM METOIA
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl
BEIIIECTBA M 00BEMaA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJHOTO U3 YYaCTBYIOUIUX B
peaKklMK BEUIECTB; Pacu€Thl
Macchl (00bEMa, KoIMIecTBa
BEILIECTBA) MPOJAYKTOB PEAKIIHH,
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OK/IIK

Monayas/Pa3znen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

€CJIM OJTHO U3 BEILECTB UMEET
IpUMECH

2.2

DNEeKTPOTUTHYECKAs
JUCCOLMAIINS U MOHHBIN
obMmeH

CocraBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO OOMEHa C
y4acTHeM
HEOPraHMYECKUX BEIIECTB

1. 3agaHus Ha COCTaBJICHUE
MOJICKYJIIPHBIX ¥ HOHHBIX
pEaKuurii C y4aCTUEM KHCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE H3MCHCHHUS
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turibt
XMUMHYECKUX peakiui”

Paznen 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOPraHMYeCKuX
BelIeCTB

KonTposbHas paGora
«CBoiicTBa HEOPraHUYECKHX
BelleCTB)

3.1

OK 01
IIK 3.1
IIK 3.2
IIK 3.3

Knaccudukanms,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHUIeCKUX
BEIICCTB

Knaccudummposats
HEOpraHU4ecKue
BEIIIECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «HomenknaTtypa u
HA3BaHHE HEOPTaHMYCCKUX
BELIECTB HUCXO/IS U3 UX
XUMHYECKON (HOPMYIIbl WU
COCTaBJICHUE XUMHUYECKOMN
bopMyIbl UCXOIS U3 HAa3BaHUS
BEIIIECTBA MO MEKIYHAPOIHOM
WJIM TPUBHATBHOMN
HOMEHKJIATYpe».

2. 3a1auu Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
a1eMeHTa (COCTMHECHHUSI) B
MoOJIeKyIe (CMecH).

3. [IpakTuueckue 3a1aHus MO
KJIacCU(PHUKAIIMN, HOMEHKIIAType U
XUMHYECKUM (popmyrnam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
oTpeeNieHne XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJa XUMHUYECKOH
CBSI3M M TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02

Duznko-xuMHUECKUE
CBOICTBa

YcranaBnuBaTh
3aBUCHUMOCTh (PU3UKO-

1. Tect «OcoberHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenHus .
MeponpusTHI
I[IK 1.1 |Heopranuueckux XUMUYECKUX CBOMCTB KHCJIOT, OCHOBAHM, aM(POTEPHBIX
I[IK 1.2 |BewecTB HEOPraHUYECKHUX BELIECTB |TUAPOKCHUIIOB U COJICH.
OT CTPOEHUSI aTOMOB 1 2. 3agaHusi Ha COCTABJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPAaBHEHUN XMMHYECKUX PEAKLIMU
KPUCTAJIMYECKON C y4acTHUEM IPOCTBIX U CJIOKHBIX
pelieTKu HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYEeCKUX KHUCIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3a1aHNs Ha
cBoiicTBa 1 nonydenue [1K
HEOPraHMYECKUX BEIECTB
3.3 | OK 01 Nnentnduxarnuys Uccnenosath 1. ITpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 HEOpPraHUYECKUX KaueCTBEHHBIC PEAKIIUH 3aJaHusA II0 COCTABJIEHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB |XMMHUYECKUX PEAKIUNA C yHaCTUEM
HEOPraHU4YECKHNX BEIECTB,
UCIIOJIb3YEMBIX JJI UX
UICHTU(UKAITIH.
2.JIaboparopnas pabdoTa:
“Unentuduxanus
HEOPraHUYECKHX BEIECTB”

4 Pa3znen 4. Crpoenne u |HcciaenoBarsb crpoenne u|KonrpoasHas padora
CBOIICTBA cBoiicTBa oprannyeckux («CTpoeHue u cBoiicTBa
OPraHU4ecKux BeleCTB OPraHM4YeCKHUX BelecTB»
BeleCTB

4.1 | OK 01 Knaccudukanms, Kiaccudumnupopathb 1. 3agaHus Ha cCOCTaBJIECHUE
[IK 1.3 |cTpoeHue u OpraHMYeCcKHe BEIIECTBA B |HA3BaHUM OPraHUYECKUX
[IK 3.4. |HOMeHKIaTypa COOTBETCTBUU C UX COEAMHEHUH N0 TPUBUATILHOW WIIH

OpraHU4Y€CKUX BCUICCTB

CTpOEHHEM

MEXIyHapOAHOU
CHUCTEMATHYECKON HOMEHKIIATypE.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (popmyIt
OpraHMYECKUX BEILECTB
OTZIEIbHBIX KJIACCOB.

3. 3ajaum Ha omnpeeneHue
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenHus .
MeponpusTHI
npocTeiien GopmMyIbl
OPraHNYeCKON MOJIEKYJIbI, HCXOMS
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBoiicTBa OpraHU4YeCcKuX | Y cTaHaBIINBATh 1. 3agaHus Ha COCTaBJICHUE
OK 02 |coenuHeHMit 3aBUCUMOCTb (PU3HUKO- YpaBHEHUN XUMHUYECKUX peaKuit
OK 04 XUMHUYECKUX CBOMCTB C y4aCTHUEM OPTraHUYECKHUX
IIK 1.1 OPraHWYECKHUX BEIIECTB OT |BEMIECTB HA OCHOBAHUU UX
K 3.1 CTPOEHUS MOJIEKYI COCTaBa M CTPOCHMUSL.
IIK 3.3 2. 3amaHns Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX PEaKIIHil,
WJUTFOCTPUPYIOIITUX XUMUYECKHE
CBOICTBA C Y4ETOM MEXaHHU3MOB
MIPOTEKAHUS JaHHBIX PEaKUUi U
TEHETUYECKOM CBSA3U
OPraHNYEeCKHUX BELIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHnle 3a1a4u 110
YPaBHEHUSIM PEAKLIMI C y4aCTHUEM
OPraHUYEeCKHUX BELIECTB.
4. JTabopatopHas pabota
“IIpeBpallieHus1 OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu"
43 | OK 01 Nnentudukarnuys Hccnenosath 1.ITpakTKO-OpUEHTUPOBAHHBIEC
OK 02 |opraHnyeckux BEUIECTB, |KAUECTBEHHBIC PEAKIIMK  |3aJaHMS IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYeCKUX XUMUYECKUX PEAKIUHN C yHaCTUEM
I[IK 1.2 |mpumeHeHHE B OBITOBOM |COEAMHEHUN OTJENBHBIX |OPraHMYECKUX BEIIeCTB, B T.U.
[IK 3.2 |u npou3BOACTBEHHOM KJIACCOB UCIIOJIb3YEMBIX JJI UX
[IK 3.3 |nesaTenbHOCTH YeIOBEKA uaeHTUu(GUKAIH B OBITY U

MPOMBIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanusi OpraHn4ecKux
COEIUHEHHUH OTAEIBHBIX KIacCOB™
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenHus .
MeponpusTHI

5 Paspean S. Xapakrepu3oBarthb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMoAMHAMMYecKHe |(paKTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHUX peaKkuui
XMMHMYECKHX peakuui

5 |OKO01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE

OK 02 |peakumil. XUMHUYECKOE |BIMSHUE KOHLEHTPALIMU |TEOpPETHUYECKUE 3aJaHMs Ha

I[IK 3.1 |paBHOBecue pearupymomuux BelecTB U |aHanu3 GaKkTOpOB, BIUSIOIIUX HA

IIK 3.2 TEMIIEpaTypbl Ha CKOPOCTb |N3MEHEHHUE CKOPOCTH XUMUYECKOU

K 3.3 XUMHUYECKUX PEAKIUN peakuuu. ITpakTuko-
XapaxkTepu3oBaTh OpPHUEHTUPOBAHHBIE 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllarense ans HaxoxaeHUs
peaxkiuu cpeasl u HaIpPaBJIEHUS CMEIIECHUS
TeMIIepaTypbl Ha PaBHOBECHS] XUMUYECKON peaKIuu
CMEIIeHUE XUMHUYECKOTO | aHaiu3 (akTOPOB, BIMSIOMINX
paBHOBECHS Ha CMEIICHNEe XUMHUYECKOTO

paBHOBECUS

6 HccaenoBaTs HCTHHHEBIE

Pasnen 6. PacTBopbl PacTBOPHI € 3aJAHHBIMU
XapaKTepUCTHKAMHU
6.1 | OK 01 [Tonsitue o pactBopax  (Paznuyarh HCTUHHBIE 1. 3amaun Ha MPUTOTOBIICHUE
OK 02 pacTBOPbI pPacTBOPOB.
2. IIpakTUKO-OpPUEHTUPOBAHHBIC
pacyeTHble 3aJaHUs Ha
JIMCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
IPOM3BOJICTBEHHOM 1€ TEILHOCTH
4eJI0BeKa
6.2 | OK 01 Hccnenoanue cBoricts |MccnenoBats hu3nko- JlaGoparopnas pabota
OK 04 |pacTBOpOB XUMUYECKUE CBOMCTBA “IIpuroroBineHue pacTBOPOB”
K 1.1 UCTUHHBIX PacCTBOPOB
IK 3.1

II | IIpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/IeP:KaHMeE (COAepKAHNE PHUKJIAHOTO MOYJIsI)

7 Pazgen 7. OuenuBath nocjeAcTBHsi|3amuTa Keiica (¢ yueTom
Xumus B ObITY H OBITOBOI H Oyayueii npogeccuoHaIbHON
NPOU3BOACTBECHHOM NPOU3BOACTBECHHOM JAesiTeIbHOCTH)

AeATEeJbHOCTH AeATeJIbHOCTH YeJI0BeKa
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Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tumer OHeHOqu x
MeponpusTHI
YeJI0BEKA ¢ MO3u LU
IKO0JIOTMYEeCKOH
0€e30MacHOCTH
OK 01 XuMmus B OBbITY U OuenuBath nocnencteus |Keiic (¢ yuerom Oymymeit
OK 02  |mpou3BOJCTBEHHOU OBITOBOM U npodeccuoHaibHON
OK 04 |#esTenbHOCTH YeNIOBEKa |IIPOU3BOJICTBEHHON JIESITeTbHOCTH)
OK 07 NeSITeILHOCTH YelioBeka ¢ |Bo3Mo)kHBbIE TEMBI KEHCOB:
I[K 1.1 no3unui skosiornyeckon | 1. [loremienne kmumara u
K 1.2 0€30MmacHOCTH BBICBOOOKIEHHE Ta30BbIX
K 3.1 TUJIPAaTOB CO JTHA OKEaHa.
K 3.2 2. Bynymue matepuansl s aBua-
K 3.3 , MAIlIMHO- ¥ TPUOOPOCTPOCHUSI.
[IK 3.4 3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX ITPETIapaToOB

PEKOMEHAYEMAS JIMTEPATYPA.

OCHOBHbBIE HCTOYHUKMH:

INa6puensa O.C., OctpoymoB W.I"., CmankoB C.A. Xumus (6a30Bb1ii ypoBeHb) - AO
"U3narenbcTBO "IIpocBemienue” 2022

IMa6puensa O.C. Xumus (6a3oBbiit ypoBeHb) - AO "UsparensctBo "l[IpocBemenue"

2020

IMa6puensa O.C. Xumus (6a3oBbiii ypoBeHb) - AO "UsmarensctBo "l[IpocBemenue”

2021

JlomoJIHUTEIbHbIE HCTOYHUKH:

lNabpuensn O.C., OctpoymoB WN.I'. Xumusa npna npodeccuil u crneuuanabHOCTEH
TeXHUYECKOTO Mpouiisa: Y4eOHUK I CTyA. YUPEKIASHUM cpea.nmpod. oOpa3oBaHMS.

— M., 2014.
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@denepanbHblid TOCYIapCTBEHHBIN 00pa30BaTENbHBIM CTAHIAPT CPEAHEro (IOJIHOTO)
oOmero o0pazoBanud. YTB. Ilpukazom MunoOpnayku Poccun ot 17 mas 2012r. Ne
413.

INabpuensn O.C. Xumus ayig npenogasatens: yueOHo — meToauyeckoe nocoodue/ O.C.
["abpuensu. I'.I'. JIsicoBa. — M.: 2014.

I'abpuensn O.C., Octpoymo W.I'., CnagkoB C.A., Hopodeera H.M. IlpakTukym:
yue0.1mocooue AJist CTy/l. yUpexaeHuid cpe. mpod. ooOpazoanust. — M., 2014.

INa6puensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumusi: mocooue Jjsi MOATOTOBKH K
EI'D: yue6.mocobue st cTy . yupexxaeHuit cpen. npod. oobpazoanus. — M., 2014.

INa6puensn O.C., JIpicoBa I'.I'. Xumust. TecTsl, 3a1aun U ynpakHeHuUs: yued.mocodue
JUTSL CTYJI. YUpexXIaeHuM cpell. mpod. oOpazoanus. — M., 2014.

Epoxun I0.M. Xumus: 3agaun 1 ynpaxkHeHus: yue0.mocobue Ay CTy. YUpeKIeHUN
cpen. npod. oopazoBanus. — M., 2014.

Epoxun KO.M., Komanesa WN.b. Xumwus mgis mnpodeccuit u  crnenuanbHOCTEH
TEXHUYECKOT0 M €CTECTBEHHOHAYYHOTO Mpoduieil: yueOHUK IJisg CTy[A. YUpPeKIECHUM
cpea.npod. obpazoBanus. — M., 2014.

Epoxun FO.M. Xumusi: 3agauu U yrpakHeHUs: y4e0.mocoOue uIst CTy. YIPEKICHHUHA
cpen. npod. obpazoBanus. — M., 2014.

Epoxur FO.M. COOpHHK TECTOBBIX 3aJaHUi IO XHMHUHU: ydeO.nmocobwe s CTy.
yupexaeHu cpe. mpod. oobpazoanus. — M., 2014.

Epoxun IO.M., KoameBa W.b. Xumusa nns mpodeccuit u  cnenuaibHOCTEH
TEXHUYECKOT0 MpOouiis. DIEKTPOHHBIM y4eOHO-METOIUYECKUNA KOMIUIEKC. — M.,
2014.

CnagxoB C. A., OctpoymoB W.I'., T'abpuensu O.C., JlykpssHoBa H.H. Xumus nms
npodeccuii U CHerMaNTbHOCTENH TEXHUYECKOTO MpOoduis. DIEKTPOHHOE MPHIOKEHUE
(37eKTpOHHOE yueOHOe M3AaHue) Ul CTYA. YUpPSXKACHUN cpea.mpod. oOpa3oBaHusI. —
M., 2014.

HNurepHer:
www.pvg.mk.ru (omumnuana «[lokopu BopoObeBbI TOphI»).

www.hemi.wallst.ru (OGpa3zoBaTenbHBIN CAlT IS IKOJTBHUKOB «XHUMHUS).
www.alhimikov.net (OGpa3oBaTeabHBIN CAUT JJI51 IIKOJIEHUKOB).

www.chem.msu.su (DneKkTpoHHass OMOINOTEKA 10 XUMUH ).

www.enauki.ru (MHTepHET-u3/1aHue i yuutenaeh « ECTeCTBeHHbIE HAYKU» ).
www. Iseptember.ru (MmeToanueckas razeta «llepBoe ceHTAOPS»).

www.hvsh.ru (kypHan «XuMus B IIKOJIE).
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www.hij.ru (kypHan «XUMHUS U KU3HBY).

www.chemistry-chemists.com (3JIeKTpOHHBIH KypHaT « XUMUKH U XUMUSD»).
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