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PaGouas mporpamma y4yeOHOM NIHUCHUIUIMHBI «XUMHUS» pa3paboTaHa st
cnemanbHoctd  23.02.09 ABTomaTMKa M = TeJIEMEXaHMKa Ha TPaHCIOPTE
(’Kee3HOIOPOKHOM TpaHCIopTe) Ha ocHoBe deneparbHOTO TOCYAaPCTBEHHOTO
00pa30BaTEIbHOrO CTAaHAApPTa CPEIHEro oouero oOpa3oBaHMs, YTBEPKICHHOI'O
npukazoM MuHuctepcTBa oOpa3zoBanus W Hayku Poccuiickoit denepamuum ot

17.05.2012 Ne 413.

Opranuzanusa-pa3padoTdyuk: JIMXOBCKOM TEXHUKYM KEJIE3HOIOPOKHOTO
Tpancopta — (¢umuan DenepalbHOTO0  TOCYAAPCTBEHHOTO  OIOHKETHOTO
o0pa3oBaTeIbHOTO  YUYPEXKJEHHs  Bblcliero  ooOpasoBanus  «PocToBckuii

rOCYJapCTBEHHBIM YHUBEpcUTeTe MyTel coobmenus» (nanee JIWTXKT — dwunman
PT'VIIC).

Pazpaborunk: Kopueepa E. A. — npenogaBarens JInTXKT- dunmmana PI'YIIC
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1.  OBIUASI XAPAKTEPUCTUKA PABOYE MPOrPAMMBbI
YUYEBHO# TUCHUATLIMHBI

1.1 MecTro0 AUCHMIVIMHBI B  CTPYKType  HNpo(eccHOHAIbLHOMI
o0pa3zoBartesbHOI mporpammsel CIIO:

OO6mieoOpa3oBaTenbHasl JUCHUIUIMHA «XUMUS» SIBISETCS 00s3aTEIbHOMN
4acTbl0  00mIe00pa3oBaTeNIbHOIO  IMKJIAa  00pa30BaTeNbHON  MPOrpaMMBbI
cnemuanbHoct  23.02.09 ABTOMatMka U TeleMEXaHMKa Ha TPaHCIOPTE
(Kene3HOJOPOKHOM TPAHCIIOPTE).

1.2 llean u 3aga4u JUCIUTLIMHBI

Ieas: dbopMHupOBaHUE y CTYACHTOB TIPEJACTABICHUS O XHUMHYCCKOM
COCTaBIIIONICH  €CTECTBCHHO -HAayYHOW  KapTHHBI MHUpPa KaK  OCHOBBI
NPUHITHS PENICHUH B JKU3HCHHBIX M MPOM3BOJCTBCHHBIX  CHUTYaIHSX,
OTBETCTBCHHOTO TOBEJICHHS B IPUPOJTHOM Cpejie.

3agauu TUMCHUILIMHBI:

1) chopMHpOBaAThH [TOHUMAaHUE 3aKOHOMEPHOCTEH MPOTECKAHUS
XUMUYECKUX TPOIIECCOB U SIBICHUM B OKpPYJKaIOIIEH cpeje, 1eJOCTHON HaydHOU
KapTHHBI MUPA, B3aUMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTH yYMEHUS COCTaBJIATH bopmyIbl HEOPTraHMYECKUX u
OpraHUYeCKUX BEIIECTB, ypaBHEHUS  XUMHYECKHX  pEaKIui, OOBICHATH
UX  CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh MPOBEICHHUS MPOCTEHITNX XUMHUUYECKUX HDKCIECPHUMEHTATBHBIX
UCCICOBAaHUNA ¢  COONIOZIeHWEeM  MpaBWJ  OE30MacHOro OOpalleHHus ¢
BEI[ECTBAMU U J1a00OpaTOPHBIM 000PYyI0BaHUEM;

4) pa3BUTh yMEHHUS HCIIOJIB30BaTh HH(POpMAIIMI0O XUMHUUYECKOTO XapakTepa W3
Pa3IMYHBIX KCTOYHHUKOB;

5) chopMupoBaTh YMEHHs MPOTHO3UPOBAThH MOCACACTBUS CBOCH IEATEILHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) chopMHpoBaTh IMOHMMAaHUE 3HAYMMOCTH JIOCTHIKCHHH XHMHUYCCKOW HAYKH H
TEXHOJIOTUH  JII1  Pa3BUTUSA  COLMAJIBHOM W  IPOM3BOJCTBEHHOW  cdep



1.3 Ilnanupyembie pe3yJbTaTbhl OCBOCHUS 0011e00pa3oBaTe/ibHOM AMCHUILIMHBI B co0TBeTcTBMU ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Koa u HauMeHOBaHuUe

HJ'laHl/lpyeMble pPe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

(popmupyembIx
KOMIIEeTeHI i

Oo0mue

I[chmmnnapnble

OK 01. Beibupath
CHOCOOBI PELICHUS
3amad
npodeccuoHaIbHOM
JEATEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'0 BOCIIUTAHUA:
- TOTOBHOCTb K Tpyay, OCO3HAHUC ECHHOCTH MAaCTCPCTBA,

TPYyI0JII001E;

- TOTOBHOCTD K AKTUBHOM JIeSITEILHOCTH
TEXHOJOTHYECKOW H  COLMAJIbHOM  HANPABIECHHOCTH,
CIIOCOOHOCTH WHUIUUPOBAT, MJIAHUPOBATh u

CaMOCTOATCIIBHO BBITNIOJIHATE TaKYIO ACATCIIBHOCTD,

- HMHTEpeC K pa3IuyHeiM chepam mpodeccrnoHambHOM
eI TENHHOCTH,

OBnanenue YHHUBepPCAJbHBIMU
NMO3HABATEJIbHbIMH el CTBUAMM:

a) 0a30BbIe JIOTHYECKHeE TeHCTBUA .

- CaMOCTOATENIBHO (OPMYIHPOBATH U AKTyaJIU3HPOBATh
mpo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

Y4eOHbIMU

- YCTaHaBIMBaTh  CYIICCTBCHHBIM  NPH3HAK WU
OCHOBaHWS JUI1  CpPaBHCHHs, KiIacCUPUKAUKA U
0000111eHM;

- ONpEACNATh LETU NeATeILHOCTH, 3a7aBaTh MapaMeTphl
Y KPUTEPHUHU UX JIOCTHKCHUS;

- BBISBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHs] B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHUTh KOPPEKTHBBI B JICATEIHLHOCTh, OIICHUBATh
COOTBETCTBUE pPE3yAbTATOB IEJSAM, OILEHUBATh PHUCKHU
MMOCICACTBUHN IeITESIALHOCTH,

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE NPU PEIICHUH
KU3HEHHBIX TPoOIEM

0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

- BJaJeTh HaBBIKAMH Y4eOHO-HCCIEAOBATEIbCKOU U
MPOEKTHOM  JIEATENIbHOCTH, HaBbIKAMU  pa3pelieHHs

- BJIAJIETh CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPAasi BKIIIOYACT:
OCHOBOIIOJIATAONINE TOHATUS (XMMUYECKHHA DJIIEMEHT, aToM,
SNICKTPOHHass 000JI0YKa aroma, s-, p-, d-2IeKTpOHHBIE
opOuTalii  aroMoOB,  HMOH,  MOJIEKyJa,  BaJEHTHOCTb,
AIIEKTPOOTPHIIATEIBHOCTD, CTEIIEHh OKUCIICHUS, XUMUYeCKas
CBSI3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIH  00BeM,
VIIepOAHbIH CKeleT, (yHKIMOHANbHAs TpYINa, paiukall,
U30MEpHs, W30MEPHl, TOMOJIOTHUECKHI psii, TOMOJIOTH,
YIII€BOJAOPObI, KHCIOPOJA- U a30TCOoAepKallie COEAUHEHUS,
OMOIOTHYECKH AaKTHBHBIE BellecTBa (YIJIEBOJBI, JKUPBI,
Oenku),  MOHOMEp,  TMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEJIMHEHUS, KpHCTaJIIMYECcKast
peleTka, THUMbl XUMUYECKUX pEakuui (OKUCIUTEIbHO-
BOCCTAHOBMUTENbHBIE, 3K30-U HHIOTEPMHUYECKHE, pPEaKLIUU
MOHHOTO OOMEHa), pPacTBOpP, DJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
UIEKTPOIUTHYECKAS JMCCOLMaIs, OKHCIIUTEIIb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKOI peakuuu,
XMMUYECKOE paBHOBECHE), TEOPHMM U 3aKOHbBI (Teopus
XMUMHUYECKOTO CTpPOEHMs OpraHuueckux Bemects A.M.
ByrnepoBa, Teopus  JIEKTPOJIMTUYECKOH  IUCCOLMALNY,
nepuoandeckuii 3akoH J[.M. MenzeneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3bIK XUMUH,
(daxkToJIOrMUeCKUe  CBEAEHUS O  CBOMCTBAaX, COCTaBe,
NOJydeHUH M 0€30MacHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPraHMYeCKUX U OPraHMYeCKUX BeleCTB B OBITY U
MPAaKTUYECKOH IeATEIbHOCTH YEJIOBEKa;

- YMeTb BBIABIIATH XapaKTE€pHbIE NPU3HAKU U B3aHMOCBS3b
U3YyUYCHHBIX MOHATHH, IPUMEHATh COOTBETCTBYIOLINE OHATHUS
OpY ONHCAHUU CTPOCHHS M CBOWCTB HEOPraHMYECKHX U




pooem;

- BBIABJIATH HpI/I‘II/IHHO-CJIeI[CTBeHHBIe CBs3U 148
aKTyaJH/ISI/IpOBaTI) 3a11a11y, BBIABHUT'aThb FI/IHOTGBY cec
pemeHI/m, HaXOIUTb aprMCHTbI JIA 10Ka3aTeIbCTBA
CBOMX YTBEPKJCHUM, 3a7aBaTh IApaMETpPbl U KPUTEPUHU
peIICHHUS;

- aHaJH/BI/IpOBaTI) HOJIy‘-IeHHI)IC B XO0¢€ pGHIGHI/ISI 3a1a4u
pGSYJ'II)TaTBI, KpI/ITI/I‘-ICCKI/I OLICHUBATh UX I[OCTOBepHOCTB,
HpOFHO?;I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTB HepCHOCI/ITL 3HAHUA B H03HaBaTeJ'H>HYIO 158
HpaKTI/ILIeCKYIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTB I/IHTerI/IpOBaTB 3HAHUA U3 pasme Hpe)IMeTHBIX
oOmacrei;

- BBIABHUI'aTh HOBBIC HJCH, npeJ:[naraTL OpI/IFI/IHaJ'H)HI)Ie
IIoOaX0oabl U peIHeHI/ISI;

- CIMMOCOOHOCTE MX MCITOJIL30BaHUS B ITIO3HABATEIILHOM U
COIMAJIBHOM MPAKTUKE

OpraHn4eCKux BCIICCTB U HUX HpCBpElIJ.[CHHfI; BBISIBJISATH
B3aNMOCBA3b XUMHUYCCKUX 3HAHUU C IIOHATUAMHA u
MNpEaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,
- YMCTb HUCIIOJIB30BAaTh HAaNMCHOBaHUA XUMHUYCCKUX
COCIMHEHUN MEXIYHApOJHOTO COK3a TEOPETUYECKOU U
HpHKHaI[HOﬁ XHMMHU U TPUBUAJIBHBIC Ha3BaHUSA Ba)KHEHIIUX
BCIIECTB (aTHIIEH, alleTUJICH, W1200(570) 203 8 ¢denou,
dbopmanbaerua, YKCyCHas KHCIOTa, TJIUIMH, yrapHbIM Tas,
yl"J'IGKHCJ'II;IfI ra3, aMMHaK, TramcHasd HW3BECTb, HEralicHas
U3BECThb, NUTHEBAs COAA W JIPYIMX), COCTAaBISATH (HOPMYJIBI
HCOPraHN4eCKUX W OpPraHUYCCKUX BCHICCTB, YPAaBHCHUA
XUMUYECKUX PEAKIUN, OOBICHATh WX CMBICI; MOJITBEPKIATh

XapaKTepHbIE XUMUYECKUE CBOMCTBA BEIL[ECTB
COOTBETCTBYIOIIMMU JKCIIEpUMEHTAMU " 3aIUCsAMU
YPaBHEHUN XUMHUYECKUX PEAKIINIA;

- YMEThb YCTAaHABIMBATh IMPHUHAUIEKHOCTh HM3YYEHHBIX

HEOPraHWYCCKUX M OPraHMYCCKUX BEIICCTB K ONPEACIICHHBIM
KJIacCaM U T'PYIIIaM COCIUHEHUH, XapaKTepru30BaTh HX COCTAB
W Ba)XHEUIIMEC CBOWCTBA;, OMNPEACIATh BHJbI XUMHUYCCKHX
cBsi3ell (KOBaJIeHTHAsl, MOHHAs, METaJUTMYeCcKasi, BOJOPOIHAS),

THUIIBI KPUCTAJTMYECKUX pelIeToK BEIIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;
- chopmupoBaTh  MNPEACTABICHUS: O  XUMHYECKOU

COCTAaBIIAIONIEH €CTeCTBEHHOHAYYHON KapTUHBI MHUpPa, POJIH
XUMHH B TIO3HAHWM SIBIIGHUN OPUPOIBI, B (QOPMHUPOBAHUU
MBIIIJICHUSI W KYJIbTYPbl JUYHOCTH, €€ (DYHKIIMOHATHHOM
IPaMOTHOCTH, HEOOXOJUMOW ISl pPEUIeHUS MPAKTUYECKUX
3a[a4 U SKOJOTHYECKd 0OOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cperie;

- yMeThb NPOBOJUTH PACUEThl MO XUMHUYECKUM (QopMmyiaMm u
YpPaBHEHUSIM XHMHMUYECKMX pEAKIHl C HCIOJIb30BAHUEM
buU3NYECKUX BEIWYMH, XapaKTepU3YIOIIUX BEIIeCTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMalbHBIC
YCIIOBHSI) Ta30B, KOJMYECTBA BELIECTBA; HCIOJb30BATh
CUCTEMHBIC XUMUYECKHE 3HAHWS ISl MPUHITHS PElIeHU B




KOHKPCTHBIX KHN3HCHHBIX CUTyaluAiXx, CBA3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CPE/ICTBA
[IOMCKA, aHATIU3a U
WHTEPIpPETAINN
nHpopmaluu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHOM
NeSITeNIbHOCTH

B o0J1acTH IEHHOCTH HAYYHOT'O IO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha
JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKOU
KyJbTYpbl Kak CpEACTBAa B3aMMOJACHCTBHUS  MEXKIY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAaHME I1[EHHOCTH HAy4yHOW JEATEIbHOCTH,
TOTOBHOCTH OCYILECTBJIATH MPOEKTHYIO u
HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHAUBUIYAIHHO U B
rpyIIIe;

OgBjaaaenue YHUBEPCAJIbHBIMU
NO3HABaTeJbHBIMH JeiiCTBUSIMM:

B) padora ¢ uHgopmanmeii:

- BJAQJIETh HaBbIKAMH TIOJy4eHHs] HWHPOPMAIMH W3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSATEIHLHO
OCYILIECTBJISATh IOUCK, AaHajdu3, CHCTEMATHU3alUI0 U
HWHTEpIpETAIN0 HHPOPMAIIMK PA3JIMYHBIX BUIOB U (hopm
MpEeJICTaBJICHUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opMarax ¢ y4eToM
Ha3HA4YeHUS MHPOPMAIMM U LEJIEBOH  ayAUTOPHH,
BbIOMpass ONTHUMalbHYIO GOpMy TpEACTaBIEHUS U
BU3yalIU3alUU;

- OIICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTD
nHpOpMaIIUH, €€ COOTBETCTBHE MPABOBBIM M MOPAJIBHO-
3TUYECKUM HOpMaM;

- HUCHONB30BaTh  CpelIcTBa  HMH(POPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B pELIEHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
3amau ¢ coOmroieHneM TpeOOBaHHWM  APrOHOMHUKH,
TEXHUKH 0E€30MacCHOCTH, THTHUEHBI, pPecypcocOepesKeHus,

Y4eOHbIMU

- yMeThb IUIAHUPOBATH M  BBINOJHATH  XUMHUYECKUM
AKCIIEPUMEHT (TIPEBPAIIEHUS OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuU, IOJIyY€HUE 3TUJIEHAa U U3YyYEHHE €ro CBOMCTB,
KayeCTBEHHbIE PEaKIUU Ha albJErHbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JeHaTypanusi OelKOB INpU HarpeBaHUM, LIBETHBIE
peaknuu OenKOB; TMPOBOAWTH PEAKIIMM HMOHHOTO OOMEHa,
ONpENeNATh Cpeoy BOJHBIX pacTBOPOB, KauyeCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHaT- M XJIOPHA-aHUOHBI, Ha
KaTUOH aMMOHMS; pellaTh 3KCIEPUMEHTAbHbIE 3a/ladyd 10
temMam "Metamnei" u "Hemetannei") B COOTBETCTBHUU C
IpaBWIaMU TEXHUKM O€30MacHOCTH TMpu oOpallleHuu C
BELIECTBAMU u 1a00paTOPHBIM o0opynoBaHuEM;
MPEJICTaBIATh Pe3yAbTaThl XUMHYECKOTO HKCIEPUMEHTa B
dbopme 3amucH yYpaBHEHUW COOTBETCTBYIOIIMX PEAKIMA |
(dbopMynupOBaTh BHIBOJIBI HA OCHOBE 3THX PE3Y/IbTAaTOB;

- yMeThb AaHaIM3UpPOBaTh XHMMHUECKYI0 HHGMOpMaIHIO,
MOJIyYaEMYyI0 M3 Ppa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOM
uHpopmaruu, cetb UHTEpHET 1 Ipyrue);

- BJaJEThb OCHOBHBIMH METOJaMH HAy4yHOTO MO3HAHUS
BELIECTB M XMMHUYECKHUX SBJICHUM (HAOIIOJeHHE, W3MepeHue,
JKCIIEPUMEHT, MOICTTUPOBAHUE);

- YMEeThb NPOBOJUTH PACUEThl MO XUMHUYECKUM (QopMmyiaMm u
YpaBHEHUSAM XUMHYECKHX PpEaKIHi C HCHOJIb30BaHUEM
buznyecKuX BEIWYUH, XapaKTEpU3YIOUIUX BEIIeCTBa C
KOJMYECTBEHHOW CTOPOHBI: MacChl, OObema (HOpMallbHbIE
yCIIOBHUSI) Ta3oB, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUYECKHE 3HAHHS ISl MPHUHATHUS pElIeHUu B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallUAX, CBS3AHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM




MPAaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€30IMacHOCTH;

- BJIaICTh HAaBBIKAaMH PAaCIIO3HABAHWA W 3alIUTHI
nHpopManuu, HHOOPMAITHOHHON 0€3011aCHOCTH
JIMYHOCTH,

OK 04. DddexruBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH/1e

- TOTOBHOCTHh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M
CaMOOTIPEICIICHUIO;

-OBJIAJICHUE  HaBBIKAMH  y4eOHO-HCCIIeIOBATEIHCKOM,
MPOEKTHOM U COIMATIbHOM JIEATEIIbHOCTH;

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMH
JeHCTBUSIMM:

0) coBMecCTHAasl JIeATeJIbHOCTD.

- TIOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOM
Y UHJIMBUIYAJIbHOW pabOTHI;

- TNpPUHAMATh 1€  COBMECTHOW  JIEATEIbHOCTH,
OpraHW30BBIBATh W KOOPAWHUPOBATH JIEHUCTBHS IO €€
JIOCTHKEHHIO: COCTABJISITh TUIaH JIEUCTBUM, paclpeneaTh
ponM ¢ y4eTOM MHEHHH YJYaCTHHUKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHOUM PaOOTHI;

- KOOPJIMHUPOBATh W BBITIOJHATH PabOTy B YCIOBHUSX
peaqbHOTO, BHPTYaJJbHOTO ¥ KOMOWHHPOBAaHHOTO
B3aHMO/JICHCTBHS,

- OCYLIECTBJISATh MO3UTUBHOE CTPATETHMUYECKOE MOBEJCHUE
B PAa3JIMYHBIX CUTYalHUsIX, MPOSIBISITh TBOPYECTBO U
BOOOpaKeHHE, OBITh MHUIIMATHBHBIM
OBJlaleHHe  YHHBEPCAJIbHBIMU
JelCTBUSIMH:

I') NPUHATHE ce0s1 U APYTHX JIIO/Ie:
- IPUHUMATh MOTHUBBI U apryMEHTBbl APYTUX JIIOJEH MpHU
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

- IpPU3HABaThb CBOE MPABO MU MPaBO JPYTHX JIOJEH Ha
OIIIMOKU,

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3ULIUU
JPYroro 4ej0BeKa;

pPeryasiTHBHbIMH

- yMeThb IUIAHUPOBATH M  BBINOJHATH  XUMHUYECKUM
AKCIIEPUMEHT (TIPEBPAIIEHUS OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHWM, MOJyYeHUE ITHIEHA U W3YYCHHE €ro CBOICTB,
KaueCTBEHHBIC PEAKIIMU Ha allbJIETHIBI, KpaxMmas, YKCYCHYIO
KHUCIIOTY; JeHaTypaiusi OeJIKOB MpPU HArpeBaHWH, IIBETHHIC
peaknuu OenKOB; TMPOBOAWTH PEAKIIMM HOHHOTO OOMEHa,
OTNpeNeNsiTh CpeAy BOJHBIX PacTBOPOB, KaYeCTBEHHBIE
peakuuu Ha cCyiabdar-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha
KaTMOH aMMOHUS, pelIaTh SKCIEPUMEHTAIBHBIC 3aa4H I10
temMam "Metammei" u "HemeTtamnel") B COOTBETCTBUU C
nmpaBUJiaMd  TEXHUKH O€30MacHOCTH TIpH  OOpalieHuu C
BEIIIECTBAMH u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABISITh PE3YNbTaThl XUMHYECKOTO HKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUA H
dbopMynupoBaTh BHIBOJIBI HA OCHOBE 3THX PE3YyIbTAaTOB




OK 07. CoaeiicTBoBaTh
COXpPaHEHHIO
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUSI 00
W3MCHCHHUH KITMMATa,
010)20500020013)§
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYaITUSIX

B 00J1acTH 3K0J10rH4eCKOro BOCIIUTAHUSA

- copMHUPOBAaHHOCTH  SKOJIOTUYECKOH  KYJIBTYpHI,
TMOHUMAaHUE BIIMSTHUS COLIMAJIbHO-3KOHOMHMYECKUX
MPOLECCOB HA COCTOSIHHUE NPUPOJHOW M COLIMAIBHOMU
Cpenbl, OCO3HaHUe rJ100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX TTPOOIIEM;

- IUIAHHPOBAaHHE W  OCYILIECTBICHHE JIEUCTBUU B
OKpYXKalolllel CcpeAe Ha OCHOBE 3HAHUS  Leled

YCTOMYMBOTO PAa3BUTHs YEJIOBEYECTBA;

AKTHUBHOE HEINpUATHE JEHUCTBUM, NPHHOCAIIUX Bpex
OKpYKarollen cpere;

- yYMEHHUE IIPOTHO3UPOBATH
JKOJIOTHYECKHE MTOCJIEICTBUS
JNENCTBHMN, MPEAOTBPAIATh UX;

- pacIIMpeHHE OIbITa JEATEIBHOCTH 3KOJIOIMYECKON
HaIlpaBJICHHOCTH;

- OBJIaJICHHE HaBBbIKAMU Y4€OHO-UCCIIEI0BATENbCKOH,
MPOEKTHOM U COIMAJILHOM JIEATEIIbHOCTH;

HeOIaronpusiTHbIE
PEIIPUHIMAEMBIX

- chopMHpOBaTH  MPEACTABICHUS: O  XHUMHYECKOU
COCTAaBJIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJH
XMMHM B TIO3HAHWM SIBIIGHUN OpPUPOJbI, B (OPMHUPOBAHUU
MBIIUICHUS! W KYJIbTYPBl JHMYHOCTH, €€ (PYHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOJUMOW JUIsl PEUICHUS MPAaKTUYECKUX
3a71a4 U IKOJOTUYECKH 0OOCHOBAHHOTO OTHOLICHUS K CBOEMY
3JI0pOBBIO U IPUPOJHOM cpere;

- yMeTh COOII0/IaTh MpPaBUiia SKOJOTMUYECKH LEIecO00pa3HOro
MOBEJECHNA B OBITY U TPYAOBOM JAEATENBHOCTH B ILEJAX
COXpaHEHHUs CBOErO 3J0pOBbS M OKPYXKAIOLIEH IPUPOIHON
Cpelbl; YYUTHIBATh OINACHOCTb BO3JEHCTBUS Ha JKUBBIE
OpraHu3Mbl  ONpEAETCHHBIX BEUIECTB, IOHHUMAas CMBbICI
MTOKAa3aTelsl MPeAeIbHON TOIyCTUMON KOHIIEHTPALUU

I1K 4.3 Opranuzanus
MPaBHIHLHOTO
XpaHEHUs TPY30B B
OTKPBITBIX M 3aKPBITHIX
CKJIaJ[aX, BaroHax,
MOJIIe)KAIIUX BBITPY3KE
U BBIJIaU€ MX B MECTaxX
00I11ero MoJIb30BaHUS

- BJIaJIeTh HaBbIKAMU MOJIydeHUs WHopMaIu u3
HMCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYILIECTBIISITh MOUCK, aHAlIW3, CUCTEMATHU3AIUIO U
UHTEpPIpEeTAlNi0 UHPOPMAIMKU Pa3INYHBIX BUIOB U
(dhopM mpencTaBICHUS;

- OLICHMBAThb  JIOCTOBEPHOCTh,  JIETMTUMHOCTD
nHpopmaluyd, €€ COOTBETCTBUE TMPABOBBIM U
MOPaNbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX ~TEXHOJOTHA B pPELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ coOM0IeHeM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHns, MpaBOBbIX U ITUYECKHUX
HOpM, HOpPM  MH(pOpPMAIMOHHOHN 0€30MacHOCTH;
- ¢(hOpMUPOBAHHOCTb 3KOJIOTUYECKON KYJIbTYpBI,
MOHMMAHHUE BIMSHUS COLUAIBHO -?KOHOMHYECKHUX

- yMETh  aQHAIM3UPOBATh  XUMHUYECKYIO HHPOpPMAIIHIO,
MOJy4aeMyl0 U3  Pa3HbIX UCTOYHUK (CPEICTB
MaccoBoii nHpopManuu; cetb IHTepHET U apyrue);
- WCIOJIb30BaTh CHCTEMHBbIE XHMHUYECKHE 3HAHUS
OPUHATHSL ~ PELICHUIN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;
- yMEThb COOJII0/IaTh MpaBHJIa AKOJOTUYECKU
1enecooOpa3Horo MoBeAeHHs B OBITY U TPYAOBOU
JEeSITEIbHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBbS U
OKpY)Karollel MPUPOTHON Cpelibl; YUUTHIBATh OMACHOCTH
BO3JICHCTBUS HA  JKUBbIE  OPraHU3MBl  OIpPEACICHHBIX
BEUIECTB, [OHUMAas  CMBICI  IOKa3zaTess MpeaeabHOM
JOITYCTUMOM KOHILIEHTpaLlUU

JJIA




IIPOLIECCOB ~ HA  COCTOSIHUE  INPUPOJHOU U
COLIMANIBHOM  Cpenbl, OCO3HaHUE IJI00ATBHOTO
XapakTepa 3KOJIOIrMUECKUX IpooieM;

- YMEHHE MPOTHO3UPOBATh HEOIAronpUsATHBIE
9KOJIOTUYECKHUE IOCIIECICTBHS IPEANPUHUMAECMBIX
JNENUCTBHMN, IPEJOTBPALLATD UX;




2. CTPYKTYPA M COJIEP’KAHUE OBIIEOBPA30OBATEJILHOM
JUCHUATIUHBI

2.1 O0beM TUCHUIUIMHBI U BUAbI Y4eOHOH padoThI

Buj yueOHOi paboThl O0beM B Hacax
O6beM 00pa3oBaTENbHON IPOTPAMMBI

JTUCITUTUTHHBI

OCHOBHOE COZIEpKAHUE 70
B TOM YHCJIC:

TEOPETHYECKOE 00yUeHUe 50
MPAKTUYECKUE 3aHSITUS 20
[IpodeccronanbHO — OpPUEHTUPOBAHHOE 6
coJiepKaHue

B TOM YHCJIC:

TEOpEeTUYECKOe 00yUeHUe 2
NPAKTUYCCKUE 3aHITHS 4
b depeHIMpOoBaHHbBIN 3a4eT 2
Utoro 78

Hrorosas arrectanus B popMe 3a4eTa ¢ OLEHKOM




2.2. TeMaTH4eCKHH IJIAaH U COAEP/KaHUE IMCUUIIMHBI

HaunmeHnoBanue pas3ieiioB u Tem

Coneprxanme yueOHOTO MaTepuana (OCHOBHOE U
poheCcCHOHATLHOOPUEHTHPOBAHHOE ), TA00OPATOPHBIC U MPAKTHUECKHE
3aHSITHSL, TPUKJIAIHON MOAYIb (IIPU HAJTUYNHN)

O0BeM yacoB

dopMupyemsle
KOMIIETCHIIUU

2

4

ba3oBb1ii MOy b € TpOecCHOHaTbHO-0OPUEHTUPOBAHHBIM COJIEPKaHUEM

OcHOBHOE coJiep>KaHue

70

Pa3pen 1.

OcHOBBI CTPOCHUSA BEIICCTBA

Tema 1.1.

CrpoeHune aToMOB XUMHUYECKUX
AJIEMEHTOB U TIPUPOIA
XUMHUYECKOU CBS3H

CoBpeMeHHast MOJIeNb CTpoeHusT arToMa. CUMBOJIMYECKUN SI3bIK XUMUHU.
XUMUYECKUH dNIeMEeHT. DIIeKTpOHHas KoHpurypauus aroma. Knaccupukanus
XAMHUYECKHX JIEMEHTOB (S-, P-, d-251eMeHThI). BaseHTHBIC JIEKTPOHBI.
BanenTHOCTB

DIIEKTPOHHAS MPUPOJA XUMUYECKOH CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. Buibl
XMMHYECKOM CBSA3M (KOBaJCHTHAs, HOHHAs, METAJUIMUECKas, BOJOPOIHAs) U
crocoObI ee 00pa3oBaHUs.

OK 01

IIpakTnyeckoe 3ansaiTueNel Pemenve 3a1annii Ha KCIIOJIb30BAHUE
XUMHYECKOW CUMBOJIMKHM M Ha3BaHUM COECIMHEHUM TT0 HOMEHKJIaType
MEXIyHapOJHOTO COI03a TEOPETUUECKON 1 MPUKIIAHON XUMUU H
TPUBHUAJILHBIX Ha3BaHUU ISl COCTABJICHHUS XUMUUYECKUX (HOPMYIT
JIBYXaTOMHBIX COCIMHEHHUI (OKCUIOB, CYIb(UI0B, THAPUIOB | T.IL.) M APYTUX
HEOPraHWYECKUX COCTMHECHHUH OTICIbHBIX KiaccoB. [IpakTuueckue 3amanus
Ha YCTAHOBJICHHE CBSI3H MEXy CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEePUOJUYSCKIM H3MEHEHUEM CBOMCTB XUMHUYECKHX DJIEMEHTOB M MIX
COCIMHCHUH B COOTBETCTBHUH C MOJIOKCHHEM [lepromyeckoi CUCTEMBI.

Tema 1.2.
Ilepuoanueckuil 3ak0H U
tabnuna /.M. MenneneeBa

IMpakTuyeckoe 3anaTueNe2 [lepuoanyeckasi cucteMa XUMUYECKUX
anementoB JI.1. MenneneeBa. ®usndeckuii cmbici [leproanueckoro 3akoHa
J.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BELIECTB B COOTBETCTBHUH
C IOJIOKEHUEM XMMHMUYECKOTO 3JieMeHTa B [lepruoanueckont cucreme.
MupoBo33peHueckoe 1 HayuHoe 3HaueHue Ilepuognueckoro 3akona /.M.
Menpneneea. [Iporno3sl .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX
2JIEMEHTOB. PellleHre NPakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI

OK 01

OK 02




Ha XapaKTCPU3alui0 XUMHUYCCKHUX 3JICMCHTOB «Merammyeckue /
HEMETAJJINYECKUE CBOMCTBA, 3JIEKTPOOTPULATEIbHOCTh XUMHUUECKUX
OJICMCHTOB B COOTBETCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U ITIOJIOKCHHUEM B
IIEPUOIMYECKON cucTeMe Xumudeckux aanemMeHToB /.M. Menaeneesa

Paznea 2.

XuMHYECKHE pPeaknuu

10

Tema 2.1
THUIbl XUMUYECKUX pPEaKIHil

Knaccudukanus u THIBI XUMUYECKUX PEAKIU C y4aCTHEM HEOPraHUUECKUX
BemecTB. CocTaBiieHHE YpaBHEHUN peakuil COeMHEHNUS, Pa3I0kKeHMs,
3aMelleHns, oOMeHa.

YpaBHEHUS OKUCTIEHUS-BOCCTaHOBJIEHUA. CTeneHb oOkucaeHus. OKUCIUTENb U
BOCCTaHOBUTEIb. COCTABIICHUE U YPABHUBAHUE
OKHCJIMTETbHOBOCCTAHOBUTENBHBIX PEAKIIUI METOIOM 3JIEKTPOHHOTO
Oananca. OKUCITUTEIILHOBOCCTAHOBUTEILHBIE PEAKITUU B TIPUPOJIE,
MPOM3BOJCTBEHHBIX MPOECCAX U KUZHEAEATEIBHOCTH OPTraHU3MOB

IIpakTnyeckoe 3ansaTueNe3  KosnuecTBEHHbIE OTHOIIEHUS B XUMUHU.
OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMUMHUH U PACUYEThI IO YPAaBHEHUSIM
XUMHUYECKUX peakiuii. MoJb Kak eIMHHUIA KOJMYecTBa BeuecTBa. MossipHast
Macca. 3aKOHbl COXpaHEHUSI MacChl M SHEPTrur. 3akoH ABoraapo. MomnspHbIi
00beM razoB. OTHOCUTENNbHAS IJIOTHOCTH ra30B. PacyeTsl o ypaBHEHUAM
XMUMHYECKUX PeaKlUii ¢ UCIIOJIB30BaHUEM MaccChl, 00beMa (HopMalbHbIE
yCIIOBUS1) Ta30B, KOJIMUYECTBA BellecTBa. VccienoBanre TUHIOB (IO COCTaBy U
KOJIMUYECTBY UCXOHBIX U 00Pa3yIONINXCS BEUIECTB) U MPU3HAKOB XUMUYECKUX
peakuuii. [IpoBenenue peakiuii HOHHOT0 0OMEHa, ONpeIeTICHHE CPEIbI
BOJHBIX PAaCTBOPOB.

OK 01
OK 04

Tema 2.2
DJIEKTPOJIUTHYECKAS
JIIUCCOLIMAINSA U HOHHBIA 0OMEH

Teopm{ SHeKTpOHHTquCKOﬁ nuccouuanuu. MoHEL :‘)HGKTpOJ'II/ITLI,
HCOJICKTPOJIUTEI.

Peakuuu noHHOTO oOomeHna. CocTaBlieHHE peaKHI/Iﬁ MOHHOT'O 0OMeHa nyTemM
COCTAaBJICHUA HUX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHfI.
KucnorHoocHoBHEBIS pCaKknuu. 3a,Z[aHI/I$I Ha COCTABJICHUC MOHHBIX PCAKIU

OK 01
OK 04

Paznea 3. CTpoeHue 1 CBONCTBAa HEOPTAaHWYECKHUX BelleCTB

12

Hpe,Z[MeT HeOpraHquCKOﬁ XUMMUU. KHaCCI/I(I)I/IKaI_II/ISI HCOPTaHNUYCCKUX
BCIICCTB. HpOCTLIe " CJIOKHBIC BEIICCTBA. OCHOBHBIE KJIACCHI CIOKHBIX




Tema 3.1.

Knaccudukanus, HOMeHKIaTypa
Y CTPOCHHUE HEOPTaHUIECKUX
BEIIIECTB

BEIECTB (OKCHU/IBI, TUPOKCHIBI, KUCIIOTHI, COJN). B3anmMocBs3b
HEOPraHUYECKUX BEIIECTB. ATperaTHbIE COCTOSIHUS BEIIECTBA.
Kpucraimmaeckue n amop(dHBIE BEIIECTBA.

Tumbl KPUCTALTNYECKUX PEIIETOK (aATOMHAs!, MOJIEKYJISIpHAsI, HOHHAS,
MeTauInueckKasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA
KPUCTAJUTMYECKOM peleTKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU BEILIECTB
OT BHUJIa XUMHUYECKOW CBSI3U M TUIA KPUCTAIUNIMYECKOW pemeTKu. [IpununHbt
MHOT000pa3us BEIIECTB.

MpakTHueckoe 3ansaTue Ne4 HomeHkiaTypa HeOpraHMueCKUX BEIECTB:
Ha3BaHME BEIECTBA UCXO/IS U3 UX XUMHUUECKON (GOPMYIIbI UM COCTaBICHHUE
XUMHUYECKOH (OPMYJIIbI UCXOIS U3 HAa3BaHMSI BEILIECTBA MO MEXAYHAPOAHON
(MIOTTAK) nnu TpuBHabHON HOMEHKIIAType. Perenne mpakTuueckux
3a/laHuM 10 KJacCU(pUKaMU, HOMEHKIIAType U XUMHUYECKUM (hopMysiaMm
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIaccoB (yrapHbIi ra3, yriieKUCiIbli
ra3, aMMHaK, ralieHas U3BeCThb, HeralleHas U3BeCTh, MMThEeBas COJIA U
JPYTUX): Ha3bIBaTh U COCTABIATh POPMYIIbl XUMUYECKUX BEILIECTB,
ONpeNEeNATh NPUHAMIEKHOCTD K Ki1accy. MICTOUHUKM XUMHUYECKOU
nHpopManuu (CpeacTB MaCCOBOM MHpOpManuu, ceTh IHTEpHET U Apyrue).
[Touck nnpopmanuu Mo Ha3BaHUAM, HACHTU(DUKATOPAM, CTPYKTYPHBIM
¢dopmynam CocTaBieHHe ypaBHEHUN XUMUYECKUX PEAKIUI C yUacTUEM
IPOCTHIX U CIIOKHBIX HEOPraHUYECKUX BEIIECTB: METAJNIOB U HEMETAJUIOB;
OKCHUJIOB METAJIJIOB, HEMETAJJIOB ¥ aM(POTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUM 1 aM(OTEPHBIX THAPOKCHIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIMX UX CBOKCTBA. PellleHne NpakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKHUX 3aJJaHHI Ha CBOICTBA, COCTAB, MMOJyuYeHUE U Oe30MacHoe
UCIOJIb30BaHUE BAXKHEUIITNX HEOPraHUUECKUX BEIIECTB B OBITY U
NPAKTHYECKOH AeITeTbHOCTU YenoBeka MaenTudukanns HeopraHu4ecKux
BEIIECTB C UCIIOJIb30BAHUEM UX (PU3MKOXUMUYECKHX CBONCTB, XapaKTEPHBIX
KayeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiiuu Ha cynbdar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS

OK 01
OK 02
OK 04
1K 4.3

MeTtamisl. O6H_[I/Ie (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA MeTauioB. CIIOCOOBI
TTIOJIYYCHMUS. 3HaueHrEe METAIJIOB M HEMETAIIJIOB B Mpupoac u




Tema 3.2.
Ddu3nko-xuMHUECKHUE CBOMCTBA
HEOpPraHWYECKUX BEUIECTB

KU3BHCACATCIbHOCTH UCJIOBEKA U OPraHUu3MOB. KOppOBI/I}I METAJIJIOB: BUbI
KOppO3uH, CIOCOOBI 3alIUTBEI MCTAJJIOB OT KOPPO3UHU

Hewmeramner. O6ume puznyeckne 1 XUMHYECKHE CBOMCTBa HEMETAIIJIOB.
Tunmunele cBoiictBa HemetawioB [V— VII rpynn. Knaccudukarus u
HOMEHKJIaTypa COeTMHEHHUI HeMeTaoB. KpyroBopoTsl OMOT€HHBIX
2JIEMEHTOB B IPUPOJIE

XUMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNYCCKHX BCUICCTB
(OKCHI0B, TUAPOKCUIIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B
H3MEHEHWH CBOMCTB IMMPOCTBIX BEHICCTB, BOJOPOJHBIX COCI[I/IHGHI/Iﬁ, BBICIINX
OKCHUIOB U THAPOKCHUIOB

OK 01
OK 02
1K 4.3

Pazpea 4.

CtpoeHue H CBOHCTBA OPraHMYecKHUX BellleCTB

28

Tema 4.1
Knaccudukanus, ctpoenue u
HOMEHKJIaTypa OpraHUYeCKuX
BEIIECTB

[losiBneHne U pa3BUTHE OPraHUYECKON XUMHHM Kak Hayku. [Ipenmer
OPraHN4YecKo XuMHHU. MeCTO 1 3HAaYeHUE OPraHNYE€CKON XMMUH B CUCTEME
€CTECTBEHHBIX HaAyK. XUMHUYECKOE CTPOCHUE KaK TOPSIOK COCTMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUH XUMHYECKOTO CTPOCHHMS Opranndeckux coeanHenut A.M. bytiepoBa.
YraepoaHsblil CKeIEeT OPraHMYeCKO MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT XMMUYECKOT0 CTPOEHHUSI MOJIEKYIL. MI30MepHs 1 H30MepBI.

[Tonsatue o ¢hyHKIIMOHATBHOM rpymiie. Panukain. [IpuHIUIEI Kiaccupukamum
OpraHUYECKUX COeAMHEHM. MexTyHapo1Has HOMEHKIIATypa U MPUHIUIIBI
HOMEHKJIaTyphl Opranndeckux coenunenuil. [lonstue 06 a3orcoaepxanux
COEIMHEHUX, OMOJOTMYECKH aKTUBHBIX BellleCTBax (yriieBojax, sKupax,
Oenkax H Jip.), BLICOKOMOJICKYJISIPHBIX COSIMHEHUSIX (MOHOMED, TIOJTUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckoe 3anaTne NeS HomeHknaTypa opraHu4ecKux COeIMHEHUM
OTJIeTbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIIICHHBIE U aPOMAaTHYECKHE
YTIEBOJAOPObI, CIUPTHI, (DEHOIIBI, aTbJACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI
u ap.) CocTaBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT
OPraHUYeCKUX BEIIECTB OTAEIBHBIX KJIACCOB, UCIIOJIb3Ys UX HA3BAHUS 110
CUCTEeMAaTUYECKOM U TPUBUAIBHON HOMEHKIIAType (ITHIICH, alleTUJICH,
riuepuH, Gpenon, hopMaibaeru, yKCyCcHast KUCIO0Ta, TIUIHNH). PacueTsl
npocteiiei GopmMysbl OpraHuyecKOr MOJIEKYIbI, UCXOIS U3 DIIEMEHTHOTO

OK 01

IIK 4.3




cocrana (B %)

Tema 4.2
CpoiicTBa OpraHMYeCcKuX
COETMHEHU N

DU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUMN OTAEIIbHBIX
KJIacCOB (0OCOOCHHOCTH KiTaccu(DUKAIMKM U HOMCHKIIATYPBI BHYTPH KJlacca;
TOMOJIOTHYECKHUH psif 1 o0mas popmyra; n3omMmepust; pusndeckre CBOMCTBA;
XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHUS ) IPECIIbHBIC YTIEBOI0POIbI
(ankaHBI ¥ IUKJIOATKAHB). ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX
HWCTOYHHUKOB TEIJIa B IPOMBIIIEHHOCTH U ObITY. CBOMCTBA IPUPOTHBIX
YTJIEBOJAOPOJIOB, HAX0KICHUE B MPUPOJE U TPUMEHECHHE aJIKaHOB.

HenpenenbHble (aJIKEHbI, ATKUHBI U AIKaJAUEHbI) U apOMaTHYECKHE
yraeBooposl. ['opeHune aneTuieHa Kak HICTOYHUKA BBICOKOTEMIIEPATYPHOT O
IIJIAMEHH JUIsl CBAPKU U PE3KH METAJIIIOB

Kucnopoaconepxaiine coequHeHMs: CIIUPTHI U GEHOIIbI, KapOOHOBBIE
KHUCJIOTHI, aJIbACTUABI 1 KETOHBI,

Kucnopoaconepxaiine coequHeHus: Y3QUpPBI, KUPBI, YTIEBOIBI.

[IpakTueckoe NprUMeHEHNE KUCIOPOCOIEPKAIINX OPraHUUYECKUX
COCTMHEHUH (3TUIICHTIIUKOJIA, TIIMIIeprHa, deHota, popmanbaerua,
aleTanbpJeruaa, yKCyCHO! KUCI0Thl). Mblia KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT. Moronue CBOMCTBA Mblila

A3oTcozep:kalye coeIMHEeHNs (aMUHbI 1 aMUHOKHUCIIOTHI, OCNIKH).
BricokomonekymsipHble COeTUHEHMS (CUHTETHYECKUE U OHOJIOrHUeCKU-
aKkTUBHbIE). MOHOMED, OJIUMED, CTPYKTYpHOE 3BeHO. [lonmumepusarus
3THJIEHA KaK OCHOBHOE HAalpaBJICHUE €ro UCI0JIb30BaHus. | eHeTnyeckas
CBSI3b MKy KJIACCAMH OPTaHUYECKHUX COCTUHEHUIMA

IIpakTuyeckoe 3ansaTHe Ne6 CBoiicTBa OPraHMYECKUX COCAMHEHUIN
OTJIeTbHBIX KJIACCOB (TpUBUATBbHASA U MEXKIyHApPOIHAS HOMEHKIIaTypa,
XMUMHYECKHE CBONCTBA, CIIOCOOBI MOyYEHHS): IpeAeNbHbIe (aTKaHbl U
IIUKJIOANIKAHbI ), HEMPEeeIbHbIE (aTKEHBI, ATKUHBI, aTKaTUCHBI) U
apoMaTU4ecKHe yriaeBoA0POIbl, CIIUPTHI U GEHOIIbI, KAPOOHOBBIE KUCIOTHI U
3¢upbl, ANbIETU/IBI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUSL.

IIpakTuuyeckoe 3ansitne Ne/ CocraBieHue cXeM peakuui (B TOM yHciie 1o
IIPEI0KEHHBIM LIENOYKAM [TPEBPALEHUI ), XapaKTEPU3YIOIUX XUMUYECKHE
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CBOWCTBA OPraHMYECKUX COSAMHEHUH OTIEIbHBIX KJIACCOB, CIIOCOOBI X
HOJIy4EHUS M Ha3BaHUE OPraHUYECKUX COEIMHEHUH 10 TPUBUAIBLHON WU
MEXyHapOJAHOM CUCTEMAaTUYECKOM HOMEHKIIAType. 3alaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX PEAKIUI C y4aCTUEM OPraHMYECKUX BEIIECTB Ha
OCHOBAHMHU UX COCTaBa U cTpoeHus llomyueHue sTuieHa U U3y4eHue ero
CBOMCTB. MoennpoBaHue MOJIEKYJI M1 XUMHYECKHUX ITPEBPALICHUI Ha
IIpUMeEpe TaHA, STWICHA, allETUIICHA U JIp.

Tema 4.3

WNnentuduxaius opraHuueckux
BEIIECTB, UX 3HAUCHUE U
MIPUMEHEHHE B OBITOBOU 1
MIPOU3BOJICTBEHHOU
NesITEeNIbHOCTH YeJIOBEKa

buooprannueckue coenunenus. [lpumenenue u 6uonoruueckas pojb
yriaeBo1oB. OKUCIIEHHE YIIIEBOI0B — HCTOYHUK YHEPTHH KUBBIX OPraHU3MOB.
Ob6nacTu npuMeHeHus: aMMHOKHCIOT. [IpeBparienns GelKoB MUK B
opranusme. buonornueckue ¢pyHkimu 6enkoB. buonorndeckne GyHKINHA
XKUpoB. PoJib oprannyeckoil XuMuu B pelieHuH MpoosieM MUIeBon
0€3011aCHOCTH

Ponb opranndeckoit XuMum B pelieHud MpoOIeM dSHEPreTHIECKON
0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, CO3JAHUH HOBBIX MaT€PHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrHH (aIbTepHATUBHBIE UCTOYHUKH 3Heprun). OmacHOCTb
BO3JICHCTBUS HA JKUBbIE OPTaHU3MbI OPraHUYECKUX BEIECTB OTICIIbHBIX
KJIaCCOB (YTJIEBOJIOPO/bI, CIIUPTHI, PEHOJIBI, XJIOPOPraHUUECKHE
IPOU3BOJIHBIE, AJIBJIETH/IBI U AP.), CMBICI IIOKAa3aTelNs MpeielbHO JOMyCTUMOMN
KOHIEHTPALUU

IIpakTuyeckoe 3ansaTue Ne8  Mnentuduxaius opraHuYECKUX COCTMHCHUM
OTJIeTbHBIX KJIACCOB (HA MPUMEpPE allbJIETUI0B, KpaxMaia, YKCYCHON KUCIOTHI,
OCJIKOB M T.II.) C UCIIOJIb30BaHUEM UX (PU3UKO-XUMHUUYECKUX CBOHCTB U
XapaKTEepHBIX KaUeCTBEHHBIX peakiuil. JleHatypanus Oenka npu HarpeBaHUH.
LIBeTHBIC peaknyu O0eaKkoB. BO3HUKHOBEHHE aHATMTUYSCKOTO CUTHAIA C
TOYKHU 3PEHUS XUMUYECKUX MPOLIECCOB MPU NPOTEKAHUH KaYECTBEHHOMN
peaKIy, MO3BOJSIONIEH UICHTHU(PHUITMPOBATH MPEATIOKEHHBIE OPTaHUYECKHE

BCIICCTBA
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Pa3nes 5. Knnernyeckue U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHHUS XMMHYECKUX PeaKIui

‘ CKOpOCTL pCaKknuu, €€ 3aBUCUMOCTDb OT PA3JIMIHBIX (I)aKTOpOBZ IIpUPO bl




Tema 5.1

CKOpOCTh XUMUYECKUX PEAKITHH.

XHUMHUYECKOE PAaBHOBECUE

pearupymroIux BEUECTB, KOHIIEHTPALlUN PEarupyroIuX BEIIECTB,
TEMIIepaTyphl U TUIOIIAAN PEAKIIMOHHON MoBepXHOCTH. TermoBbie 2P QeKThI
XMUMHMUYECKUX peaKlUi. DK30- U SHAOTEPMUUYECKUE, PEAKLIUU.

O6patumocTh peakiuii. XUMHYECKOE PABHOBECUE U €r0 CMEIICHUE 1101
NeMCTBUEM pazIUYHbIX (PAKTOPOB (KOHIIEHTPAIMs pEareHTOB WK MPOJYKTOB
peaxuuu, 1aBjieHue, TeMIepaTypa) s CO3AaHNs ONTUMAJIbHBIX YCIOBUN
NpOTEKaHUs XuMuueckux npoueccos. [Ipunnun Jle [latense

IpakTuuyeckoe 3ansitne Noe 9 Pemienue npakTHKO-OPHEHTUPOBAHHBIX
3a/TaHUK Ha aHAU3 (PaKTOPOB, BIMSIONINX HA U3MEHEHHE CKOPOCTH
XMUMHUYECKON PEaKIMH, B T.U. C MO3ULUN IKOJIOTUYECKH 11€TIECO00Pa3ZHOTO
MOBEACHUS B OBITY U TPYAOBOM JAESATEILHOCTHU B LENSAX COXPAHEHHS CBOETO
370pOBbBS U OKPYKAIOILEe IPUPOTHON cpenbl. Permenne npakTuko-
OPHMEHTHPOBAHHBIX 33/IaHUI Ha puMeHeHne npuHuumna Jlelllatense as
HAaxO’KJICHUs HAMPABJICHNs CMEILIEHNsI PABHOBECHS] XUMHUUYECKOW pPEaKIINU U
aHaJIn3 (PaKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01

OK 02
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Pasznen 6. PacTBopbl

Tema 6.1

[TonsiTre o pacTBOpax

PactBopenune kak puznko-xumudeckuii mpoiecc. PacrBopel. CriocoOsr
IPUTOTOBIICHHS PacTBOPOB. PacTBOprMOCTh. MaccoBast 107151 paCTBOPEHHOTO
BeniecTBa. CMBICI TIOKa3aTelst MPEIeNIbHO TOMYCTUMON KOHIIEHTPAIIUH U €T0
UCIIOJIb30BaHUE B OIICHKE IKOJIOTHYECKOM 0€3011acCHOCTH.

[IpaBua sK0I0rHUECcKH 11e1eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
NEeSITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS  OKPYXKAIOIIEH
IPUPOJIHOM Cpebl; ONACHOCTh BO3/ICHCTBUS HA KUBBIE OPraHU3MBI
OTIpe/IeNIEHHBIX BelIecTB. PeleHre mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHU# Ha PACTBOPBI, UCIOJB3yeMble B OBITOBOI U MPOU3BOACTBEHHOMN
JeSITETbHOCTH YeIOBEKa

IIpakTnueckoe 3ansiTue Nel0 IlpuroroBneHne pacTBOpOB 3aJaHHOU
(MaccoBoi, %) KOHLIEHTpPALMH (C MPAKTUKOOPUEHTUPOBAHHBIMH BOIIPOCAMH)
Y OTIpEZIETICHUE CPEMBI BOJHBIX pacTBOPOB. Perienne 3a1a4 Ha IpUroTOBJICHHE
pacTBOpOB

OK 01
OK 02
OK 07
IIK 4.3




HpOq)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHDe CodcpiKaHue

Pazjnen 7. Xumus B ObITY H NPOU3BO/JACTBEHHOI 1eSITEJILHOCTH YeJIOBEKa

Hogeiimne 10CTHKEHNUSI XUMUYECKOW HAYKH U XMMUYECKON TEXHOJIOTUH.
Ponb xumuu B obecrieueHnn SKOJIOTHIECKOM, IHEPTeTHUECKOM U MUIIEBOM
0e30MmacHOCTH, pa3BUTUN MeanLuHbL. [IpaBuna noucka u aHanusa
XMUMHUYECKON MH(GOpMAIIUHU U3 PA3IMYHBIX UCTOUHUKOB (Hay4yHast U yueOHO-
Tema 7.1 HayyHas JIUTeparypa, CpeJICTBa MaccoBoi nHGopMaiuu, cetb HTepHET)
Xumus B ObITY U

MIPOU3BOJICTBEHHON IIpakTuyeckoe 3anaTue Nell Ilouck u aHanmm3 KeMCOB O MPUMEHEHUH
JEATEIbHOCTH YEJIOBEKA XUMUYECKUX BEIIECTB U TEXHOJOTHUH ¢ ydeTOM Oyyiien nmpodheccnoHaIbHON
JEATEIBHOCTH 0 TEMaM: Ba)KHEHMIIINE CTPOUTENIbHBIE MaTEPHAIBI,
KOHCTPYKLIMOHHBIE MaTepuabl, KPaCKH, CTEKIIO, KepaMHKa, MaTepUalIbl IS
JNEKTPOHUKH, HAHOMATEPHaJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKU YHEPTUH,
OpraHvyYecKre U MUHepaibHble YA0OpEHHUs, JeKapCTBEHHbIE BEILIECTBA,
ObITOBAs] XUMUSL.

IIpakTnyeckoe 3ansaTue Nel2 3amura: [IpencraBienue pe3yabTaToB
pelieHus KeiicoB B (hoopMe MUHU-A0KIIA/1a C Ipe3eHTaunen
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3a4eT ¢ OLeHKOM

UTOro
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3. YCJIOBUA PEAIMZALIUAU ITPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOU JUCIUIJINHBI

3.1. TpeOoBaHM K MHHHUMAJBHOMY MATEPHAJbHO-TEXHHYECKOMY
oldecneyeHHIo

Peanuzauust mnporpamMmbl JUCUUIUIMHBL TpeOyeT Hamuyus Yy4eOHOro
KabuHeTa «XUMUS» W/ WA Y4eOHOU XUMUYECKOU JTa00paTopuu.

O6opynoBaHue yuyeOHOTO KaOWHETa!

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00 YyUaAIOIINXCS;

- pabouee MeCTO MPenoiaBaTes;

- TOCKa KJIacCHAas - yueOHO-METOANYECKOe 00eCIIeUeHHE;

- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUM MO AUCIUIUIUHE «XUMUSD
(cTeHbl, cXeMbl, TaOJIUIIbI, ONIOPHBIE KOHCTIEKTHI, Y4eOHbIEC TOCOOUS, CITPABOYHBIE
MaTepHalibl, HA0OPHI MAPOCTEP>KHEBBIX MOJIETIEH MOJIEKYI, MOJEIH
KPUCTATUYECKUX PEIIETOK, KOJIEKIIMH MPOCTHIX U CIOKHBIX BEIIECTB U/ WU
KOJUIEKIUH MOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOJ U MUHEPAJIOB);

- Habop MOCY/IbI, 000PYIOBAHUS U PEAKTUBOB JIJIsl IEMOHCTPAIMOHHOTO
HKCIIEPUMEHTA U JIA0OPATOPHBIX OIBITOB.

TexHuueckue cpeacTBa 00y4eHHUs . - KOMIIBIOTEDP C YCTPOUCTBOM
IPOU3BENICHUS 3BYKA;

- IPUHTED;

- MYJIbTUMEINA-TIPOEKTOP;

- BKpaH

3.2. Hudopmaumonnoe obecnieyenne oO0ydyenusi. IlepeueHnb
pPeKOMeHAyeMbIX Y4eOHbIX u3aanuil, UHTepHeT-pecypcoB, 10N0JIHUTEIbHOU

JUTEepaTyphbl.

Jist peanuzanmuu TPOTpaMMbl  OMONHMOTEYHBI (GOHI 00pa30BATEIHHOU
OpraHu3aluu JOJDKEH UMETh MeYaTHbIE W/WIK 3JEKTPOHHBIE 00pa3oBaTelbHbIE U

MH(OpPMALIMOHHBIE PECYPCHI I UCIOJBb30BaHUs B 00pa30BaTEILHOM MPOIIECCE.



I[Ipu QpopmupoBanuum OubIMOTEUHOrO (PoHIA oOpa3oBaTenbHOU
OpraHM3aliy BHIOMPAETCS] HE MEHEE OJHOTO W3JIaHUs U3 MEPEUUCIICHHBIX HUKE
MEYaTHBIX W3JIaHUN U (WJIN) DIIEKTPOHHBIX M3JaHUM B KayeCTBE OCHOBHOTO, MPHU
ATOM CHUCOK MOXXET OBITh JOTIOJIHEH HOBBIMU U3aHUSMHU.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB
OBIIEOBPA3OBATEJBLHOU JUCIUIJINHBI

KoHTponb 1 olileHKa pe3yabTaTOB OCBOCHHS 0011€00pa30BaTeIbHOM

AUCHUIIIMHBI paACKPBIBACTCA 4€PE3 JUCHUITIIIMHAPHBIC PE3YyJIbTAaThbl, HAIIPABJIICHHLIC

Ha (hopMHUpoBaHKEe OOMIKX U NPOodheCcCHOHATBHBIX KOMIIETEHIIMI MO pa3jiesiaM U

TEMaM COJIepXKaHusl yueOHOro MaTepuana

OO0mas / Pasnen / tema Tun oLeHOYHBIX
npodeccruoHagbHas MEpONPUITHI
KOMIICTCHITHS
OK 01 Tema 1.1 Tema 1.2 Tema | TectupoBanue
3.1, Tema 3.2 OK 02
Tema 1.2 Tema 3.2
OK 01 Tema 1.2, Tema 3.1, Tema | BeimonaHenue
4.1, Tema 4.2, Tema 4.3, MPAKTUYECKUX 3aJaHUM
Tema5.1 ,Tema 6.1
OK 02 Tema 1.2, Tema 4.2, Tema
4.3, Tema5.1, Tema 6.1
OK 04 Tema 4.2, Tema 4.3,
OK 07 Tema 6.1, Tema 7.1
OK 01 Tema 1.1, Tema 2.1, Tema | Pemenue 3amau
2.2, Tema 3.1, Tema 3.2,
Tema 4.1, Tema 4.2, Tema
6.1
OK 02 Tema 3.2, Tema 4.2, Tema
6.1
OK 04 Tema 2.1, Tema 2.2, Tema
4.2
OK 07 Tema 6.1
OK 1,0K 2, 0K 4,OK | Tema 7.1 Breimonnenue u 3ammra
07,1IK 4.3 KelCcoB
OK 1,0K 2, OK 4, IIK | Pa3nen 1 Paznen 2 Pa3gen | 3auer ¢ oneHKOM
4.3 3 Paznen 4, Pa3znen 5
Paznen 6




