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1 IACIIOPT PABOYEN ITPOI'PAMMbI YUEBHOM TUCHUILITAHBI
OY ] 12. XUMMUs

1.1 O6aacTh npuMeHeHHUs padoy4eil MPorpaMMbl

PabGoyass mporpamma y4eOHOW AUCIMIUIMHBI SIBISICTCS YacTblO MPOTPaMMBbI
cpenHero (mojHOro) oOmero oo6pazoBanus 1o cnemmainpbHocT CIIO  27.02.03
ABTOMAaTHKa U TeJIeMEXaHWKa Ha TpaHCTIOpPTe (KEeIe3HOI0POKHOM TPAHCTIOPTE).

[lpu peammzamuu paboyeil NporpaMMbl MOTYT HCIOJB30BAaThCS Pa3IMUHbIC
oOpa3oBaTeNbHbIE TEXHOJOTMHM, B TOM 4YHCJE JUCTAHIIMOHHBIE OOpa3oBaTeibHbIC
TEXHOJIOTUH, JJIEKTpOHHOE 00yueHue. Pabouas nporpamma yueOHOM AUCIIMIUTMHBI MOKET
OBITh HCIIOJH30BaHA B MPOQEeCCHOHATHLHOMN MOrOTOBKE, MEPENOArOTOBKE U TOBBIIICHUN
KBaM(uKanuy padbounx Mo mnpodeccusiM: DIEKTPOMOHTEP IO OOCITY>KMBAaHHIO H
peMmonTy yctpoictB CIIb.

1.2 MecTo yuedHoii nucuunannbl B cTpykrype OIIOII-TINICC3:

TpynoemkocTs TUCIMIUTUHBI « XUMEsD» Ha 0a30BOM ypOBHE COCTAaBISIET 72 yaca, u3

KOTOPBIX 64 dyaca — 0a30BBIM MOAYIH (6 pa3zenoB) U 8§ 4acoB — MPHKIaAHON Moaymb (1
paszen), BKIIOYAIONIMKA  NPaKTUKO-OPUEHTHUPOBAHHOE  COJAEp)KAHME  KOHKPETHOU
npo¢ecCHUu WK CIEUATbHOCTH.
[MpuknamHoit Momynb BKOYaeT OAMH pa3aen. Pasmen 7 «Xumust B ObITy U
IIPOU3BOJICTBEHHOM NEATENBHOCTU YENOBEKa» peannsyercsa mi crnemmansHocd CIIO
27.02.03 ABTOMaTMKa H TeJIEMEXaHUKa Ha TpaHcmopTe (KEIe3HOJOPOKHOM
TPAHCIIOPTE) HA MaTepuase, CBI3aHHOIO C HKOJOTMYECKON O€30MacHOCThI0 M OLIEHKOW
MOCJIEZICTBUM OBITOBOM M TPOW3BOJCTBEHHOM JIEITEILHOCTH, IO OTpacisiM  Oyayuien
npo(ecCHOHATTBHON TEITEIHHOCTA 00YJaFOITXCSI.

1.3 ILltanupyemMbie pe3yJabTATbI 0CBOCHHUS Y4eOHOM TUCIUNINHBI:
1.3.1 Lenb yueOHON AUCIMITIIMHBI:

@opMHUPOBaHUE Yy CTYACHTOB TMIPEACTABJICHUS O XUMHYECKOW COCTABJISIOLICH
€CTeCTBEHHOHAYYHOM KapTUHbI MHUPA KAK OCHOBBI IPUHATHUSA PEIICHUHA B KU3HEHHBIX U
ITPOM3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOIO ITOBE/ICHHSI B IPUPOAHOM CpEIE.

3agaum JUCIMILVIMHBL

1) chopmupoBath MOHMMAaHHE 3aKOHOMEPHOCTEH TMPOTCKAHHS  XMMHYECKUX
MPOLIECCOB M SIBJICHUM B OKPYXKAOLIEW CpEe, LENOCTHOM HAydHOW KAapTUHBI MHpPA,
B3aMMOCBS3H 1 B3aUMO33aBUCUMOCTH ECTECTBEHHBIX HAYK;

2) pa3BHTb YMEHHS COCTaBJISATH (OPMYJIbI HEOPTAHMYCCKUX W OPTaHMYIECKUX
BCILIECTB, YPAaBHEHMS XHUMHUUCCKUAX DPEAKIUi, OOBACHATH WX CMBICI, WHTEPIPETUPOBATH
pE3yJIbTaThl XUMUYECKUX IKCTIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM  TIPOBEACHUS  MPOCTEUIIMX  XUMHUYECKUX
AKCTICPUMCHTAIILHBIX HCCJICIOBAHUI C COOJIIOICHUEM TPaBUJI 0€30TIaCHOTO OOpaIieHus C
BEIIICCTBAMH U JJAOOPATOPHBIM 000PYI0BaHNEM;

4) pa3BUTh YMEHHUS HCIOJH30BaTh HMH(POPMAIMI0 XHMHUECKOIO XapakTepa U3
Pa3IMYHBIX HCTOYHUKOB,;

5) chopmupoBarb yMeHHs MPOTHO3UPOBATH TOCJICACTBHS CBOCH JEITCILHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M TP OM3BOICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh NMOHUMAaHHE 3HAYUMOCTH JAOCTHIKCHUN XMMHUECKOW HAyKH U
TEXHOJIOTH JIJIs1 pa3BUTHSI COLIMAILHOM U P OW3BOJCTBEHHOM Cep.



1.3.2 B pe3ynbTare 0CBOEHUS y4eOHOU JUCIUILTUHBI 00YYarOIIMIACS JOKEH

yMeTh:

- Ha3bIBATh M3YYEHHBIE BEIIECTBA [0 'TPUBHAIBHOU" WIM MEXKIYHAPOIHON
HOMEHKJIATYPE;

- ONPENEsATh: BAJCHTHOCTh M CTENEHb OKHUCIICHUS XUMHUYECKUX JJIEMEHTOB, THI
XUMHUYECKOUN CBA3U B COCAMHEHUSIX, 3aps/l MOHA, XapaKTep Cpelbl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COECAMHEHUI, OKUCIIUTEND U BOCCTAHOBUTENb, IPUHAJIE)KHOCTD BEILIECTB
K pa3JIMYHbIM KJIaCcCaM OpTaHUYEC KX COCTUHEHUN;

- XapakTepu30BaTh: JJIEMEHThl MabIX MEPHOAOB IO HX [OJIOKEHUIO B
[lepnoamueckoit cucteme J[.M. MenneneeBa, oOmnme XUMHYECKHE CBOWCTBA METALIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKMX U OPraHUYECKUX COCIHHECHHIA;
CTPOEHUE U XUMHUUYECKHUE CBOMCTBA U3 YUEHHBIX OPTaHUYECKUX COCTUHEHN;

- OOBSICHSTH: 3aBUCUMOCTh CBOMCTB BEUIECTB OT MX COCTaBa U CTPOCHUS; MPHUPOTY
XUMHUYECKOW CBSA3U (MOHHOW, KOBAJICHTHOM, METAUTMYECKOI), 3aBUCHMOCTh CKOPOCTH
XUMHYECKOU pEeaKlMU U MOJIOKEHUS XUMUYECKOTO PaBHOBECHS OT pa3IMUHbIX (PAKTO POB;

- BBINOJHATh XMMHWYECKHAM OSKCHEPUMEHT IO PACHO3HABAHUIO BAXKHEUIINX
HEOPTaHUYECKHUX U OPTaHUYECKUX BEIIECTB;

- TPOBOAWTH  CAMOCTOSITENIbHBIA  TOUCK  XUMHUYECKOM  uHpOpMaIMu ¢
WCNOJIb30BAHUEM  PA3JIMYHBIX  HCTOYHHKOB (Hay4yHO -MIOMYJIAPHBIX V3 1aHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa); MCHOJB30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUH JJIs1 00pabOTKHU U Mepeaadu XuMU4IecKoH nHGOpMAIK U e TIPEACTABICHUS B
pa3M4HbIX (hopMax; HCIOJIb30BaTh MPHOOPETEHHbIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESTEIbBHOCTH W TIOBCEAHEBHOM JKM3HU JIA: - OOBSACHEHUS XUMUYECKUX SBJICHUM,
NPOUCXOMSIIUX B MPHUPOJE, ObITY W Ha MPOM3BOJACTBE; - OMpPENETICHUs BO3MOXHOCTU
MPOTEKaHWs XUMHWYECKUX TMPEBPALICHU B PA3IMYHBIX YCJIOBUSIX M OLEHKH HX
MOCJICACTBUIM;

- BKOJIOTMYECKHU I'PAMOTHOT O IOBEAEHUS B OKPYXKAIOLIEH Cpee;

- OLICHKM BIIMSIHUSA XMMHWYECKOTO 3arps3HEHUs OKPYKAKOIIEW Cpelbl HA OPTaHU3M
YEJIOBEKa U JIPYTUE AKUBbIE OPTaHU3MBI;

- OesomacHoro OOpalmieHuss C TOPIYMMHM M TOKCUYHBIMH  BEIIECTBAMH,
1a00paTOPHBIM 000PYA0BAHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33aHHOM KOHIICHTPAIIMX B OBITY M Ha IPOU3BOJICTBE;

- KPUTUYIECKOM OIICHKH JOCTOBEPHOCTH XMMHUYECKOW MHOOPMAIIUN, TOCTYHAIOICH
13 pa3HbIX ICTOYHUKOB;

- NOHHMMAaTh B3aUMOCBS3b YYEOHOM AUCLMIUIMHBI C OCOOEHHOCTIMM MpOQeccuu
npo¢ecCUOHATLHOM eI TETHHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 TaHHOU y4eOHOMN
JTUCLUIUIMHE.

3HATH:

- BAOKHEWIINE XWMHUYECKUE TOHATHUS: BEIIECTBO, XUMUYECKUU DIEMEHT, aTroM,
MOJIEKYJIa, OTHOCHUTEIIbHBIE aTOMHASI ¥ MOJIEKYJIIPHAsI MacChl, HOH, AJUIOTPOIIHSL, U30TOMBI,
XUMHUYECKAs CBSA3b, AJIEKTPOOTPHULATENBHOCTh, BAJIEGHTHOCTh, CTENEHb OKHUCJIEHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBbIA O0BEM, BEIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHMSI, PACTBOPBI, JIEKTPOIUT U HEIIEKTPOJMUT, AIEKTPOJUTHYECKAS JTUCCOLMALIMSL,
OKHCJIUTENb U BOCCTAHOBUTEIb, OKUCJICHUE U BOCCTAaHOBJICHUE,



TerioBO A((EKT peakiuu, CKOPOCTh XUMHYECKOW pEaKIMu, KaTaiu3, XHMHUYECKOe
paBHOBECHE, YIIIePOIHbIN CKeJeT, (GYHKIIMOHATIbHAS TPYIINa, H30MEPHsl, TOMOJIOTHUS;

- OCHOBHBIE€ 3aKOHBbl XMMHH: COXPAHEHHSI MAaCChl BELIECTB, MOCTOSHCTBA COCTAaBa,
MEPUOINYECKUH 3aKOH;

- OCHOBHBIE TEOPUH XUMHU: XUMHUECKOU CBSI3H, IEKTPOIUTUYECKON JUCCOLHALINH,
CTPOEHHUSI OPTAHUYECKUX COCAUHEHU;

- BOKHEHUIIME BEUIECTBA U MaTE€pHUAIIbl: OCHOBHBIE METAJUIBI U CIUIABBI; CEpHas,
COJISTHasI, a30THAsi M YKCYCHas KHCJIOTHI; IIEIOYM, aMMHUAK, MUHEpAJIbHbIC YI0OpEHMUS,
METaH, JTHJIEH, alleTHJIeH, OE€H30JI, 3TaHOJ, JKUPBI, MbLJIA, TJIOKO3a, caxapo3a, Kpaxmall,
KJIETYaTKa, OCNIKM, NCKYCCTBEHHBIC U CUHTETHUECKHUE BOJIOKHA, KAyUyKH, IJIACTMACCHI.

1.3.3 [Inanupyemsble pe3ynbTaThl OCBOCHUS y4eOHOTO MpeaMeTa:
Oco6oe 3HaueHre yaeOHbBIN MpeaMeT umMeeT npu popmupoBannu u pazsutan OK.

Ooume Ilnanupyembie pe3yabTaThl 00yUe HUSA
KOMIIeTe HIUH Ooume! JMCHMILIHHAPHDI €2
OK 01. B yacTu TPyA0BOIro BOCIIUTAHUS ¢ - BJIAJIETh CUCTEMOM
Bei6upars crnocoOsr | - TOTOBHOCTH K TpYAY, OCO3HAHUWE | XAMUYECKHX 3HAHUH, KOTOpas
peleHus 3a7a4 | IEHHOCTH MacTepCcTBa, TPYLOI00ue; BKJIIOYAECT: OCHOBOIOJAraolye
npodeccuoHanbHON - TOTOBHOCTh K AaKTUBHOW JEATENHHOCTH | MOHATUS (XMMHYECKUH DIIEMEHT,
NEATeTbHOCTH TEXHOJOTUYEC KON u COLIMAJIBHOM | aTOM, 3JIEKTpOHHas 000I0YKa
IPUMEHUTEIIBEHO K | HalIpaBJICHHOCTH, CITIOCOOHOCTH aroma, S, [, d-BJ'IeKTpOHHI)Ie
Pa3THYHBIM WHHIUIPOBATD, MJIaHUPOBATh u | opouTanu aTOMOB, WOH,
KOHTEKCTAM;, CaMOCTOSITEILHO BBIMOJIHSTD TaKylo | MOJEKYJa, BAICHTHOCT,
JESITEIIbHOCTB; 3JIEKTPOOTPULIATENEHOCTD,
- UHTEpEC K pasIu4yHbIiM  cdepam | cTerneHb OKUCIEHHS, XUMUYeCcKast
npodeccuoHambHOU CBsI3b, MOJIb, MOJISIPHAsI Macca,
NesITeIbHOCTH, MOJISIpHBIM  00BEM,  YIJIEPOJHBII

OBJiaieHUe YHUBEPCAJIBHBIMHM  Y4eOHBIMH
NMO3HABATEILHBIMHU 1€/ CTBUSIMM:

a) 0a30BbIe JTOrNYeCKHe 1eiiCTBUS:

- CaMOCTOSTENbHO  (GOPMYIHUPOBATH u
aKTyalnu3upoBaTh MpoOieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJMBATh CYIIECTBEHHBIN MPU3HAK UM
OCHOBaHUS JJIs CpaBHEHUs, KiIacCH(PUKAIMU U
0000IIICHHST;

- ONpEeIEJNATh e IEeATeIbHOCTH, 33/1aBaTh
rapaMeTpbl U KpUTEPUH UX TOCTHIKEHHUS;

- BBIABJIATH 3aKOHOMCPHOCTU U ITPOTUBOPCUU A
B pacCMaTpUBaEeMBbIX SIBICHUSIX;

- BHOCUTH KOPPCKTUBLL B JACATCIIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YILTATOB LM,
OLICHMBATh PUCKU TOCIIEACTBUH AESITEIbHOCTH;
- pa3BUBaThb KpeaTUBHOE MbILIUICHHE IIpU
PCHICHUH KU3HCHHBIX HpO6JIeM

0) 0a30BbIe HCCIeN0BaTEIbCKHE NeiCTBUSA ;

ckeneT, (DyHKITHOHAIBHAS TPYIIIa,
pamMKan, W30MEpUs, HU30MEpHI,
TOMOJIOTUYCCKUI P, TOMOJIOTH,
YIJIEBOJIOPOBI,  KUCIOPOA- |
a30TCOJIEPIKAIME  COCIUHEHHS,
OMOJIOTUYECKH AKTUBHBIC
BemecTBa  (YIVIEBOJBI, KHPBI,
Oenki), MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BCHO,
BBICOKOMOJIEKYIIIPHBIE
COCIMHEHUS], KPHUCTAJUIMYECKas
peleTka, THUNBl  XUMHUYECKUX
peaxuuit (OKHCTUTENBHO-
BOCCTAHOBUTCILHEIE, DJK30- U
JHJIOTEPMUYECKHUE, peakiun
MOHHOTO  OOMEHa),  pacTBOp,
3JICKTPOJUTBI,  HEIJIEKTPOJIHTHI,
3JICKTPOIMTHYCCKAS

Juccolualnmsi, OKUCJIMTCIIb,

1 yxaswiBaroTes mauHOCTHBIC WM MetanpeaMeTtHsie pesynbtatel u3 GI'OC COO (B mocneanent penakuuu ot 12.08.2022) B
OTIIIAroJBbHOU (opMme, hopMupyeMble 001e00pa3oBaTeIbHO M UCIATUTAHO W
2 [lacuumnymHapHble (MPeAMETHBIE) Pe3yibTaThl YKa3bIBAIOTCS B COOTBETCTBHM C WX MOJHBIM mepednem Bo ®I'OC COO (B
nocieHei pemakiun ot 12.08.2022)




- BJIAJICTh HaBBIKAMH y4eOHO-
UCCIIEI0BATEILCKOU U IIPOEKTHON
JESTENBbHOCTH,  HaBbIKAMM  Pa3pelCHUs
npoGuiem;

- BBIABJIATH IPUYUHHO-CJIEACTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a/lady, BbIIBUIATh TUIIOTE3Y
€€ PCIEHUs, HAXOIUTb ApPIyMEHTBl  JUIA
JIOKA3aTeNNbCTBA CBOM X YTBEPKICHU M, 3a1aBaTh
rapameTpsl U KpUTEPUM PELICHUS;

- AQHAM3APOBATh  IIOJIYYEHHBIE B  XOJE
pEIICHHs 3aJa4d pe3ylbTaTbl, KPUTUYECKU
OLICHUBATh ux JOCTOBEPHOCTD,
IIPOTHO3UPOBATH U3MEHEHHUE B

HOBBIX YCIIOBUSIX;

- YMETb IIEPEHOCHTH 3HAHUS B MTO3HABATCIIBHYIO
" MPaKTUYECKYIO o0Jtactu
KU3HEACATEIIbHOCTH;

- yMeTb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX
IpeIMeTHBIX o0acTeil;

- BBIIBUIATh ~ HOBbIE  MJeW,  Ipe/yiaraTh
OpUITVHAIBHBIE TTOJXO/Ibl U PEILEHUS;

- CIIOCOOHOCTh UX  HCIOIb30BaHUS B
[I03HABATEIILHOM U COLIUAJIbHOM ITPAKTUKE

BOCCTaHOBUTEJIb, CKOPOCTb
XUMHUYECKOU peaxiuu,
XUMHYECKOE paBHOBECHE),
TEOPpUM U  3aKOHBI  (Teopus
XUMHYECKOTO CTpOEHUS
oprannueckux Bemects  A.M.
byrnepoga, TEOpUs
AIEKTPOIUTHYECKON
JUCCOLMALMY,  I1EPUOIUYECKUN
3akoH J[.MI. MenneneeBa, 3aKoH
COXpaHECHU I Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN  SI3bIK  XMMHUHU,
(bakroyoruvecKie - CBEICHUS O
CBOMCTBaX, COCTaBe, MOJIYyYEHUU U
0e30macHoM WCITOTTB30BaH UM

Ba)KHEUIIMX HEOPraHUYECKUX U
OpraHUYEeCKHX BEILIECTB B OBITY
U TPAKTUYECKOU JAEATEIbHOCTH
YEIJIOBEKA,

- YMEThb BBISABIATH XapaKTEpPHbIE
IIPU3HAKH U B3aUMOCBS3b
W3Y4EHHBIX TIOHATUHN, TPUMEHSTh
COOTBETCTBYIOIIE ITOHATHUSI IIPH
ONMCaHUU CTPOCHHUSI U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB U WX TpEBpallcHUi;

BBISIBIIATE B3alMOCBSI3b
XUMHUYSCKHX 3HaHUH c
MOHSATUSMU U TIPE/ICTABIICHU MU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCITOJIL30BaTh
HauMEHOBaHHU XUMHYECKH X
COCAMHEHUN  MEXIYyHapOIHOTO
coro3a TEOPETUUYECKOM n
MIPUKIIAHON XUMHUH u
TPUBHATHHBIC Ha3BaHU

BOKHEHIIMX BEIIECTB (ITUJIEH,

alleTusIeH, [IMIEpuH, (eHOI,
dopmanbaeru, YKCYCHasI
KHCJI0Ta, TJIHWIWH, yrapHBIM Tas3,
YIJIEKU CITBIH ras, aMMHaK,
raimeHas HM3BeCTh, HeEraleHas
MU3BECTh, IHTbEBAs cola H

JIPYTUX), COCTaBIATH (HOPMYIIBI
HEOPTaHWYECKUX U OPTaHUUECKUX

BEIIECTB, YPABHEHU ST XUMHYECKIUX
peakiii, OOBSCHSITh WX CMBICI,
MOJTBEPKIATh XapakTepHble
XMMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU

SKCIIEPUMEHTAMU U 3alUCSIMHU
ypaBHEHHH XUMHYECKHX




peaKuui;

- yYMETh yCTaHaBJIMBaTh
MIPUHAJIJICKHOCTb M3YUYEHHBIX
HEOPTaHUYECKUX U

OpraHUYeCKUX BEIIECTB K
O pe/IeNICHHBIM KI1accaM |
rpymiam COCIMHEHWH,
XapaKTepu30BaTh HMX COCTaB H
Ba)KHEHIIE CBOICTBA;
OTIPENETsATh BUIbI

XUMHYSCKIX CBsI3eH
(KoBaJIEHTHAS, HOHHAs,
MeTaJuIn4ecKas, BOAOPOJHAs),
TUITBI KPUCTAUTMYECKUX PEIIECTOK
BEIIECTB; K1accu (QUITUPOBATH
XUMHYCCKHE

peaKkiuu;

- copMHPOBATH TIPEICTABIICHUS:
0 XUMHMYECKOM COCTaBJISIOLICH
€CTECTBEHHOHAYYHOU KAapTUHBI
MHpa, POJIM XUMUH B TTO3HAHUH

SIBJICHUU MIPUPOJIBL, B
(GopMHpOBaHNM MBILIUICHUS H
KYJIBTYpBI JIMYHOCTH, ee

(YHKIIMOHAIBHOM TPaMOTHOCTH,

HEOOXOAUMOW Ui  peleHUs
MIPAKTUYECKUX 3a/1a4 "u
JKOJIOTHYECKH  OOOCHOBAHHOTO

OTHOILIEHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOM Cpee;
- YMEThb NPOBOUTL PACYETHI I10

XAMHYECKUM  dopMyllaM |
ypaBHEHUSM XUMHUYECKIX
peakuuid C HCHOJb30BAHUEM
u3nIecKux BEIINYNH,
XapaKTepU3yIOIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:

Macchl, 00beMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,

KOJINYECTBA BEILIECTBA;
UCII0JIb30BAaTh CHUCTEMHBIE
XUMUYECKHE 3HAHUS TUIS
MPUHATHS peleHuit B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCIICCTBAMH M UX TPUMCHCHU CM.

OK 02.

OCyIecTBIATH
aHAIU3 WU

IMOMCK,

UHTCPIIPETAIIU IO

nHbOpMaINH,
HEO0OX0IMMOM

BBITIOJIHCHU A

TSt
3a71a4

B 00/1acTH 1€ HHOCTH HAYYHOTO MO3HAHUSI :
- c(hopMUPOBAHHOCTH
COOTBETCTBYIOIIETO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO HA JAJIore KYJIBTYP,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
MOJINKYJIETYPHOM MUPE;

- COBEPILICHCTBOBAHNE SI3b1KOBOM

MHPOBO3BPEHMUS,
COBPEMEHHOMY  YPOBHIO

B

u

- yMeTb  IUIAHMpPOBaTh W
BEBIIONHSATE XUMHYCCKUH
AKCIIEPUMEHT (mpeBparteHu s
OpraHMYEeCKUX  BEILECTB  IpU
HarpeBaHuu, MOMydeHue HTUJICHA
M  HW3y4eHHE €ero  CBOMCTB,
Ka4eCTBEHHBIC  pEaKIuk  Ha

QITBJICTH/IBI, KpaxMmall, YKCYCHYIO




Ipo(eCCUOHANBHON | UNTATENBCKOM  KYJAbTYpbl ~ KaK  CPEACTBA | KUCJIOTY; JEHAaTypauus OeJIKoB
NeSITEIIbHOCTH B3aMMOJICHCTBUS MEXy JIOAbMHU U MO3HAHUS | IPU  HAIpEeBaHUM,  LBETHbIC
MUpa; peaki  O€JKOB,  IPOBOIUTH
- OCO3HAHHUE IIEHHOCTH HAyYHOW NIESATENBHOCTH, | peaklMM  HMOHHOTO  OOMeHa,
TOTOBHOCTh  OCYIIECTBIISTh IPOEKTHYIO U | ONPENeNsiTbh  CpeAy  BOJHBIX
U CCIIEI0BATENBCKYIO JIEATENIBHOCTD | pacTBOPOB, KaueCTBEHHbIE
VH/IMBUlyaJIbHO U B TPYIIIIE; peaxkuuu Ha cyabgaT-, kKapOoHar-
OBJialeHNe YHMBepPCAJbHbIMHI y4eOHbIMU U XJIOpUJ-aHWOHBI, Ha KaTHOH
NMO3HABATEIbHBIMM el CTBUSIMHU: aMMOHHS; penaTh
B) padora ¢ uH¢ opManmeii: JKCIIEPUMEHTAIBHBIE 3a/a4d 110
- BJIAJICTh HAaBBIKAMU TOMy4YeHHUs WHQOpMAIUK | TeMaM "Mertayubr" u
U3  HCTOYHUKOB pa3HeIX  THHOB, | "Hemeramnbl") B COOTBETCTBUM C
CaMOCTOSITENIBHO OCYILECTBIIATH MOUCK, AHAJIM3, | IpaBUIIaMU TEXHUKU
CHCTEMATU3ALH IO u MHTEpIpeTalyio | 6e30MaCHOCTH MpU OOpaleHUH ¢
MH(opMaIuu pa3IMIHbIX BUJOB U BelleCTBAMU U J]AOOPATOPHBIM
(dopM mpencTaBIeHUS; 00Opy/IOBaHMEM;  TIPEICTaBJISTH
- CO3[]aBaTh TEKCTHl B PazIMUHBIX (opMmarax cC | pe3yJabTaThl XUMHYECKOTO
y4eroM Ha3HaueHus MHQOpMaluu M LEIEBOH | KCIIEpUMEHTa B (opMe 3arucu
ayIUTOpUM, BHIOMpas ONTUMAIBHYIO (OpMY | ypaBHEHHH  COOTBETCTBYIOIIMX
IIpEICTABICHNUS U BU3yalIN3al1H; peakuuii W QopMyIHpPOBATH
- OLIGHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTb | BBIBOJBI ~ HA  OCHOBE  ITUX
MH(pOpMALUM, €€ COOTBETCTBHE IIPaBOBBIM U | PE3YJIbTATOB;
MOpaJIbHO-3TUUYECKUM HOpMaM; - yMeThb aHATU3UPOBATH
- HCIIOJIB30BATh CPEJCTBA MHPOPMAIMOHHBIX H | XHMHYECKYIO WHPOPMAIHIO,
KOMMYHHUKAllUOHHBIX TEXHOJIOTHH B PEILICHUN | [TOJIy4acMyrO u3 pasHbIX
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M | HCTOYHUKOB (CPEJICTB MacCOBOM
OpraHM3allMOHHBIX 3a/1a4 C COOJII0/IEHUEM uHpopmaru, cerb MHTEpHET M
TpeOoBaHU SPrOHOMUKH, TEXHHUKH | JIPYTHE);
0e30MacHOCTH, TUTHEHBI, | - BJIAJETh OCHOBHBIMU METOJaMU
pecypcocOepexeHus, TPaBOBBIX U Hay4qHOIO TO3HAHHUsS BEILECTB U
STHYECKUX HOPM, HOpM HH(POpMaITnOHHON XUMUYECKUX SABJICHUN
0€30MMacHOCTH; (mabmrogeHue, H3MEpEHHE,
- BJIQJICTh HABBIKAMU PACIIO3HABAHMS M 3AIIUTHI | SKCIIEPHUMEHT, MOJICIIMPOBAHUE);
uH(pOpMaIUH, UH(OPMAIIOHHONW O€30MacHOCTH | - YMETh NMPOBOJUTH PACUETHI 110
JMYHOCTH XUMUYECKUM  (opMmynam  H
YpaBHEHUSIM XUMHUYECKUX
peakuuid C HCHOJb30BAHUEM
(hu3nyecKux BEJINYUH,
XapakTepU3ylIMX BelIecTBa ¢
KOJIMYECTBEHHOU CTOpPOHBI:
Maccel, o0beMa (HOpMalbHbIE
YCJIOBHS) Ta30B, KOJMYECTBA
BEIIECTBA; HCIOJIB30BATh
CHUCTEMHBIE XUMHWUYECKUE 3HAHUS
UL TPUHSTHAS ~pEUleHUH B
KOHKPETHBIX KM3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX c
BEILIECTBAMU U UX IPUMEHEHU EM
OK 04. - TOTOBHOCTh K CaMOpa3BHUTHIO, | -  yM€Th  IUIaHUpPOBarb U
Paboratb CaMOCTOSATENBHOCTU U CAMOOII PENIEIIEHUIO; BBIOJHATD XUMHUYECKUH
KOJIJIEKTUBE - OBJIaJICHHE HaBbIKAMU Y4€OHO- | IKCTICPUMEHT (mpeBpareHus
KOMaHJie, MCCIIEIOBATENBCKOM, MIPOEKTHOM M COLMAJIBHOM | OpraHMYECKUX  BEINECTB  IPU
3 PeKTUBHO ACATEIbHOCTH, HarpeBaHuM, MOJIy4EHHUE ITUJIEHA

OsJaaieHne YHHBE pcajibHbIMH




B3aMOJEUCTBOBATEL C
KOJIJIETaMHU,

KOMMYHUKATHBHBIMH 1€ CTB UMM
0) COBMeCTHAas 1esITeJIbHOCTD:

€ro  CBOMCTB,
peakimu  Ha

U HU3y4YeHHe
KayeCTBEHHbIE

PYKOBOJICTBOM, - IIOHMMAaTh M HCIIOJIb30BATh IPEUMYILIECTBA | abJEIH/Ibl, KPaxmaj, YKCYCHYIO
KINEHTaMU, KOMaHJIHOW W WHINBUIyaIbHON PaOoTEI, KHCIIOTY; JIeHATypaius OEIIKOB
- I[PUHHUMATh OCJI1 COBMECTHOU ACATCIBHOCTH, npu HarpeBaHuu, LIBETHLIC
OpraHM30BbIBaTb U KOOPAWMHUPOBATH I[Gf[CTBI/ISI peakuun 6eJ1K()B; IIPOBOJUTE
0 e JIOCTIIKCHUIO: COCTaBJIATH IUIAH | peakidd ~ MOHHOTO  OOMEHa,
JCHCTBUH, PACIPEACNATE POIM C  YYCTOM | ompefieNiaTh — Cpely — BOIHBIX
MHCHH y4aCTHUKOB OOCYKIarb Pe3ylbTarhl | pacTBOPOB, KAYeCTBCHHBIC
COBMECTHOH PaboThI; peakimu Ha cynbdar-, KapOoHat-
- KOOPJMHUPOBATh W BBIIOJHATE paboOTy B | i XIIOPH/-aHAOHBI, HA KATHOH
YCHOBHAX — PEANbHOTO,  BUPTYAIBHOTO M | ayvvommus pelaTh
KOMOWHHMPOBAHHOTO B3aUMOICHCTBYS, KCTIEPUMEHTATBHbIE 33TA4H 110
- OCYIIECTBIISITH MO3MTUBHOE CTPATCINYECKOR | 1oy in s "Merane" -
TIOBC/CHHC B PayHHbIX CATYALM3IX, "HemeTtannsr'") B COOTBETCTBUH C
MPOSIBIISITE TBOPUECTBO U BOOOPAKEHHE, ObITHh MpaBITAMH I —
MHUITHATHBHEIM 0€30MacHOCTH TPU OOpaIleHN! ¢
Ogaasenue YHHBe pcaATbHBIMH
. BEIECTBAMU H  JTAOOPATOPHBIM
PeryJIsITHBHLIMH IeHCTBHSIMHI: OGOpYIOBAHEM;  TIPENCTABIATH
r) IPUHATHE ce0s U APYTrUX JKJei:
pe3ynbTaThl XAUMHUYECKOTO
- IPUHHMATE MOTHBBL I apryMEHTLL JpyriX JKCIIEpUMEHTa B (opMe 3anucu
moeit npu aHanmmse pE3yNIbTaTOB .
eSTETHOCTH: YPAaBHEHHH  COOTBETCTBYIOLIIX
- IpU3HAaBaTh CBOE IPaBO M TMPaBO JPYrHX peaxtigii M (OPMYIHpOBATE
monei Ha OI6KE; BBIBOJBI Ha  OCHOBE  JTUX
- pasBUBATh CIIOCOOHOCTH MOHMMaTh Mup c | PE3YIPTATOB
TTO3ULIMH IPYTOTO YEJIOBEKa;
OK 07. B 00/1a¢TH 3K0J10rH4€CKOT0 BOCTIUTAHMS ¢ - chopMHUpPOBATh TIPEICTABICHUS:
CopeiicTBoBaTh - copMHpPOBaHHOCTH 9KOJIOTMYECKOW | 0 XMMHUUYECKOH COCTaBJIAIOILECH
COXPaHEHUIO KyJIbTYpbl, MOHUMaHHE BIUSHUSA COLUATBHO- | €CTECTBEHHOHAYYHON KapTHUHBI
OKPYXKAIOIIEH cpejbl, | SKOHOMUUECKUX IIPOLIECCOB HA COCTOSHHE | MUpA, POJIM XMMHH B IO3HAHUHU
pecypcochepexenuto, | IPUPOITHOM M COLMANBHOM CPEbl, OCO3HAHUE | ABJIECHUH IPUPO/IBI, B
3¢ heKTUBHO r7100aJbHOTO  XapaKTepa  SKOJOTUYECKUX | GOpPMHUPOBAHUM MBIIUICHUS U
NefcTBOBATh B | mpoGiem; KYJIBTYpBI JUYHOCTH, ee
Ype3BLIYANHBIX - TJIAHUPOBAHWE U OCYIIECTBIICHHE ISHCTBUI B | (DYHKIIMOHAIBHON TPaMOTHOCTH,
CUTYaIHSIX; OKpY’Karolllel cpelie Ha OCHOBE 3HAHMS Liesiel | HeOOXOUMOW Al peIIeHUs
YCTOMUMBOTO pa3BUTHUS YeJIOBEYECTBA; | MPAKTHYECKUX 3ajaun
aKTHMBHOE HEIPUATHE JCHCTBUH, MPUHOCANX | SKOJOTHYECKM  OOOCHOBAHHOIO
BpE] OKPYKAIOLIEH CpeLE; OTHOUICHUSI K CBOEMY 3/I0POBbBIO
- yMeHHE MIPOTHO3UPOBATH | ¥ IIPUPOIHOM CPELIE;
HeOJIaronpusITHbIE DKOJIOTMYECKHE | - YMETh COOJIIOJAaTh IPaBHIIA
MOCJIEJICTBUSI TPEITPUHN MAEMBIX 9KOJIOTMYECKU I1€1eCO00pa3HOro
JENCTBUH, IPEIOTBPAILATh UX; MOBeJIeHUsI B OBITY U TPYIOBOU
- pacILIpeHUE  OIbITa JESITENIbHOCTH | IEATENIBHOCTH B LETIsIX
9KOJIOTYECKOI HAIPaBJIEHHOCTH; COXpaHEHHSI CBOETO 3JI0POBbS U
- OBJIaJICHHE HaBBbIKAMH y4€eOHO- | OKpYIKAIOIIEH TPUPOIHOM CPEJIBL;
MCCIIEIOBATENBCKON, IPOEKTHOW M COLMAIIBHON | yquTHIBATE OIACHOCTD
ACATCIIbHOCTH; BO3/IEICTBUS Ha JKUBBIE
OpTaHu3Mbl OonpeieNIeHHbIX
BEILECTB, ITOHMMAs CMBICTT
TMOKA3aTeIIst MpEICIIBHON
JIONYCTUMOI KOHILIGHTPAILlUH
IIK 2.1 - YMEHHE ONpeJeNsarb KOHCTPYKTHBHBIC | - cpOpMHPOBATH MPEACTABIICHHUS:




ObecneunBaTh 0COOEHHOCTH CUCTEM CUTHAJIM3ALMH, | O CBOMCTBAX METAJUIOB, CIUIABaX,
TEXHUYECKOe HEHTpaIU3aLuu u ONOKUPOBKH, | BUaX  KOppO3UH,  0OIacTu
o0ciy)kuBaHue KEJIE3HOA0POKHOM ABTOMATHKH U | IPUMEHEHHS HEMETAJUTMYECKIX U
YCTPOMCTB ~ CHCTEM | TeJIEMEXaHUKH; KOMITO3ULIMOHHBIX ~MaTepuaos,
CUTHAJIM3ALHH, - TOHMMaHHE  CHCTeMbl  TEXHHYECKOTO | CBOMCTBAX HEOPraHMYECKUX U
LEHTpaJIn3aluu 1 | 00CITy)KUBaHUS u peMoHTa CHCTEM | OPTaHUYECKUX COCIMHEH U,
OJIOKUPOBKU, CUTHAJIN3ALUH, L EeHTpaI3auu u | Ge3omacHoM U CII0JIb30BaH UM
JKEJIE3HOJJOPOKH O OJIOKUPOBKH, JKEJIE3HOIOPOKHOIN aBTOMATUKHU | BaKHEHIIMX HEOPTaHMYECKHX H
ABTOMATHKH U | U TeIEMEXaHUKH OpPTaHMYECKHX BEINECTB B OBITY
TEeJIEMEXaHUKU; U TPaKTUYECKOM AeATeIbHOCTU
YeJIOBeKa.

B pe3ynbTare ocBO€HUsI MpOrpaMMbl Y4eOHOTO MpeaMeTa peam3yercs: mporpamma
BOCIIMTAHWs, HampaBjcHHas Ha (OPMHUPOBAHWE CICAYIONMX JIHYHOCTHBIX PE3yJbTaTOB
(JIP):

JIP 2 TlposiBISIOIIMI aKTUBHYIO TPAXKIAHCKYIO TMO3UIIMIO, JIEMOHCTPUPYIOIIHA
MIPUBEPKEHHOCTh MPUHIMUIIAM YECTHOCTH, MOPSATOYHOCTH, OTKPBITOCTH, IKOHOMUYECKH
AKTUBHBIM U YYaCTBYIOIIUHN B CTYJIEHYECKOM U TEPPUTOPUAIIBHOM CAMOYIIPABIEHUH, B TOM

YyCJie Ha YCJOBUSX J0OpPOBOJIBYECTBA, MPOJYKTUBHO B3aWMOJICUCTBYIONIMA U
YYaCTBYIONMI B ICSITEIILHOCTH OOIIECTBEHHBIX OpTaHN3aIii.

JIP 4 TlposBisrommii M JEMOHCTPUPYIOIIMN YBaXEHUE K JIOASIM TpYyAa,
OCO3HAIOIIMHI HEHHOCTh COOCTBEHHOTO TpyAa. CTpeMsumiics K GOPMUPOBAHUIO B CETEBOM
Cpele IMYHOCTHO U MPO(PecCHOHATHHOTO KOHCTPYKTUBHOTO «IIU(MPOBOTO CIE/1a.

JIP 16 IlpuoOpereHre oOy4arOmUMUCA COIUAILHO 3HAYUMBIX 3HAHUMA O MpaBUiIax
BEJICHUS SKOJIOTUUECKOTO 00pa3a )KM3HU O HOpMax U TPaAULMAX TPYIOBOM AESITENbHOCTU
YelIoBeKa O HOPMax M TPaAMIMSAX TOBEICHHUS 4YEJIOBEKAa B MHOTOHAIMOHAIBHOM,
MHOTOKYJbTYPHOM OOIIIECTBE.

JIP 23 TlomyuyeHue BO3MOKHOCTH
caMopeanu3alus JIUYHOCTH.

00yYarOIIUMHUCS CaMOpacKpbITUd U

JIP 30 OcyuecTBidonMid MOUCK M HCIOJb30BaHUE HH(OpMauU, HEOOXOAUMOMU
111 3PPEKTUBHOTO BBITMOJHEHUS PA3IMUHBIX 33/1a4, TPO(PECCUOHATBHOTO M JIMYHOCTHOTO
pa3BUTHSI.




2 CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCHUILIMHBI
2.1 O0beM y4eOHOM TUCHUILVINHBI M BUAbI y4eOHOH padoThI

Bun yueOHoii padoThl O0Bém B yacax

O0bEéM 00pa3oBaTeIbHOI MPOrpaMMbl y4eOHOM JUCHUILINHBI 72
B TOM YHCJIC.

OcHoBHOE coepKaHue 72
B TOM 4HHCJIC.

JICKITN U, YPOKH 34
MPAKTHYCCKUE 3aHSATHS 28
nabopaTOpHBIE 3aHSTUS 10

IIpod eccnoHaIbHO-OPHEHTHPOBAHHOE CO/IE PAKAHUE

B T.4.:

TEOpEeTUYEeCcKoe OOydeHHE 34

MPAKTHYECKUE 3aHITHS 28

nabopaTOpHBIE 3aHSITUS 10
KOHTPOJIbHBbIE PadoThI 2

B coomgemcmeuu ¢ yueOHbIM naaHom no umozam | cemecmpa ammecmayus
np0o6oOUMCsL 8 hopme KOHMPOJILHOU padbomul.

[IpomexxyTouHasi arTecTanus (B popme AudpepeHInPOBAHHOIO 3a4eTa) 2




2.2 TemaTu4yeckuii IVIaH U COAePKaHNE Y4eOHOW TUCUMIINHBI

1 2 3 4
® opMupyeMbIe
HanmeHOBaHue pa3iesioB H TeM Cozepikanue y4eGHOro MaTepuajia, NPAKTHYECKHe W Ja00paTOPHbIe 3aHsATHS, Oobem K?g%ﬁﬁ"ﬂ"
caMoCTOsiTeJIbHASL padoTa 00y4aroIMXCH 4acoB - 0’ CTHEIE
pe3yabTarsl (JIP)
Pa3neu 1. TeopeTudyeckne 0CHOBbI XUMHH 8
Tema 1.1 CtpoeHnue aToMOB. 1.1.1 OcHoOBHBIC TOHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00me xumuu. [leproanueckas OK 01 OK 02
[lepronnueckuii 3aKoH U cucrema xumnueckux anemenToB /.M. Menneneesa. CtpoeHue atoma JIP 16,23,30
IIepUOANYECKAs CHCTEMA Conep:xanue yueOHOro MmaTepuaJia
XAUMUYECKUX 3eMenToB . 1. CoBpeMeHHast MOJeib CTpoeHHusl aromMa. CHMBOJMYECKUHA SI3bIK XMUMHU. XUMUYECKUNA 3JIEMEHT.
MenpeneeBa OnektpoHHass KoHpurypamus aroma. Kiaccudukanus XHMHYECKUX 3JeMeHToB (S-, p-, O-
3JIEMEHTHI). BasleHTHbIE AMeKTpoHbl. BalleHTHOCTh. DNEKTpOHHAS TPUPOJa XMMHUUECKON CBSBH.
DIIeKTPOOTPULIATENBHOCTh. BUIBI XUMUYECKOH CBs3U (KOBAIEGHTHAs, MOHHAS, METANTMYECKas,
BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa30BaHHUsI. 2
[lepuommueckass cucrema xumuyeckux ameMeHToB JIM. MenpaeneeBa. Pusnyueckuii CMBICT
[lepuomiueckoro 3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHUX
IEMEHTOB, 00pa3yeMbIX UMK TIPOCTBIX M CJIOXHBIX BEIICCTB B COOTBETCTBUH C ITOJIOKCHUEM
XUMUYECKOTO 3jieMeHTa B Ilepriomueckoii cucreme. MuUpoBO33peHUeCKOe M HAYYHOE 3HAa4YeHHE
[lepnomiueckoro 3akoHa /.M. Menneneea. [lpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUAYECKAX 2JIEMEHTOB
1.1. 2 IlpakTuyeckoe 3ansitue Nel PemeHue NMpakTHKO-OPHEHTHPOBAHHBIX PaCUETHBIX
3agad 1o Teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI M pacyeThl MO ypaBHEHUSIM OK 01 OK 02
XUMUYECKUX peaxuuil”
2 [K 2.1
IpoduabHbie U NMpodeccCHOHAIBHO 3HAYMMbBIE 3JI€MEHThI COAePKAHUS: XUMHUYECKUE TP 2.4.16.23.30
SBJICHUSI B OCHOBE TEXHOJIOTMYECKUMX OIEPALM Ha MNPEANPUATHSIX KEIE3HOIOPOKHOTO PR
TpaHCHopTa (HarjiaBKa Py PEMOHTHBIX paboTaX, HaHECEHUE JTAaKOKPACOUHBIX MOKPBITHI).
1.1.3 IlpakTtuyeckoe 3ansitue Ne2 PeimieHue MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3amad 1o teme: Ilepmomuueckasi cucrema xummueckux snemeHtoB [[.M. Mennaeneena. OK 01 OK 02
Ctpoenue aToma 2 IK 2.1

IIpopuiabHabie M npodecCHOHATBHO 3HAYMMBIE 3JJIeMEHTbl coaep:kaHusA. OCHOBHBIE
XUMHUYECKHE 3aKOHBI, TEOPUU M YUEHMsI CIOCOOCTBYIOT 0Oj€e MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30




2

MOHMMAaHHUIO XMMUYECKMX MPOIECCOB /sl (OPMUPOBAHUS HAYYHOTO MHPOBO33PEHHUS; Kak
OCHOBBI I KOJWYECTBEHHBIX pAacyeToB M pEIICHUS MHOIME pacyeTHbIC 3aJadu
IIPAKTUYECKOI0 Y TEXHOJIOTMYECKOrO 3HAYCHMUS.

1.1.4 MpakTuyeckoe 3ansitue Ne3 PemieHue SKCIIEpUMEHTAIBHBIX 33/1ad MO Teme: THIIbI
XUMHYECKUX CBA3EH. THUIIBI KPUCTAIUIMYECKUX PEIIETOK

IIpopunbHbie M nMpodeCcCHOHAJIBLHO 3HAYMMBbIE JJIEMEHThI coJep:kaHus. BemectBa ¢
aTOMHOM M  METAJUIMYECKOM  KPUCTAUIMYECKMMM  pPEIIETKAaMM  KaK  KOMIIOHEHTBI
MOJIYIPOBOJHUKOBBIX ~ MaTepHalioB,  (POTOIIEMEHTOB,  AMOAOB, HWHTEIPAJIBHBIX U
JJIEKTPUYECKUX CXEM.

OK 01 OK 02
JIP 2,4,16,23,30

Pazgen 2. Xumu4ecKkue peakuuu

10

Tema 2.1 Tunel XUMHYECKHX
peakuuii

2.1.1 Knaccudukanus ¥ TUITBI XAMUYECKUX PEaKIi HEOPTaHUICCKUX COCTMHCHUM

OK 01 OK 02
[IK 2.1
JIP 4,16,23,30

Copep:xkanue yue0OHOro marepuajia

Knaccudukanuss © TUNBI XMMHUYECKUX pEaKIUid C ydacTHUEM HEOPraHWYECKUX BEIIECTB.
CocraBjieHUE ypaBHEHMI peEaKIUil COCNMHEHHs, PA3JIOKEHUs, 3aMeIIeHUs, OOMeHa, B T.d.
peaKIuii TOpEeHM S, OKHCIICHH-BOCCTAHOBJICHH .

ypaBHeHI/ISI OKHUCJICHHUSI-BOCCTAHOBJICHUN 4. CTeHeHB OKHUCJICHUS. OKI/IC.]II/ITGJIB )41
BocctaHoBUTENb. CoOCTaBJIEHWE W  ypaBHHBAHUE OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIX
peakIiuii METO0M 3JIEKTPOHHOTO OanaHca. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUUA B
OPpUPOAC, NPOU3BOJCTBCHHAIX ITPOLICCCAX U X KU3HCACATCIbHOCTH OPraHu3MOB.

2.1.2 TIlpaktuuyeckoe 3ansiTue Ned4 PemeHne HKCIIEPUMEHTAIBHBIX 337ad IO TEMeE:
"OKuCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEaKUu"

IIpopuiabubie M npodeccHOHAIBHO 3HAYUMMBbIE JJI€MEHTbl COAepKAHUSI. 3HAUCHHE
OKMCJIMTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMNA B  OPUPOJE W HA  NPEIIPUITHIX
JKEJIE3HOJOPOKHON oTpaciy. OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIE NPOLECCHl KAK OCHOBA
MPOIIECCOB KOPPO3UHU METAIIOB, pa0OThl XUMHYECKU X HCTOYHUKOB TOKA M aKKyM yJISITOPOB U

T.1.

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Tema 2.2 JnexrpouTHyecKas
JUCCOUALUA M MOHHBLIA 00MeEeH

2.2.1 PacTBOpeHue KaK (PU3MKO-XUMHUYECKUH MpOIIecC.

OK 01 OK 04
K 2.1
JIP 4,16,23,30

ConepxaHue y4e0OHOro MaTepuasia
Teopust 7€ KTPOIUTHYECKON Juccoraiii. MoHbl. DIeKTpOJIMThI, HEAJIEKTPOIUTHI. Peakiinu




2 3 4
noHHOTO oOMeHa. CocTaBJieHHE PEaKIINii HOHHOTO OOMEHA IMTYTeM COCTaBJICHUS UX MOJHBIX U
COKpAILEHHbIX HOHHBIX YypaBHEHUH. KNCIIOTHO-OCHOBHBIE peakuuu. 3alaHusl Ha COCTaBJICHUE
VOHHBIX PEaKLH .
[IpakTyeckoe UCIOJIb30BAHUE PEAKLMI HOHHOIO 0OMEHA U TMAPOJIN3a B TEXHOJIOTHYECKUX
IPOLIECCAX JKEJIE3HOIOPOKHOTO TpaHcnopTa. [oHATH: ranpBaHOCTErUs, TaJIbBAaHOIJIACTHKA,
UX MPAKTUYECKOE 3HAUEHUE B )KEJIE3HOIOPOKHOM XO3SIHMCTBE.
2.2.2 JladopaTopHoe 3ansitue (padora) Nel "HcciemoBaHue CBOWMCTB DJIEKTPOJUTOB.
Omnpenenenue pH cpenbl pactBopoB. Teopust 3JIEKTPOIUTHYECKON TUccOUaun" OK 01 OK 04
IIpo¢niabHble U Mpod ecCHOHAIBLHO 3HAYNMBbIE 3JIEMEHTBI CO/le PiKaHusl . AKKYM YISTOPBI: 2 K 2.1
HIPUHITUIT X paboTel, ux npumerenue B CLIB. JIP 4,16,23,30
2.2.3 JlaGopaTopHoe 3aHsiTHe (padoTa) Ne2 "Peakunu nonHoro oomena. I'maponus comneir”
IIpopunbubie ¥ npogd eccHOHAIBHO 3HAYMMBIE JJIEMEHTHI codep:kaHus. [Ilpumenenne Ha OK 01 OK 04
KEJIe3HOJOPOKHOM TPAHCIIOPTE PEAKIMU HOHHOTO OOMEHa JUIsl yMSATr4eHuUs BOJIbl (CHUKEHUE 2 IK 2.1
KoHIeHTpauk uoHoB Ca?* m Mg?*). Tmaponus Ha NPeMIPUSATUSX HKEIE3HOIOPOKHOTO JIP 4,16,23,30
TpaHCIOpTA.
Pazneq 3. CTpoeHne BelieCcTBa M CBOMCTBA HEOPraHMYECKUX BEIIECTB 14
Tema 3.1 Knaccu uxarnus, | 3.1.1 OcHOBHBIE KJTaCCHI CIOKHBIX HEOPTaHUYECKUX COSTUHEHUH. OK 01 OK 02
HOMEHKJIaTypa u CTpPOEHHE [K 2.1
HEOPraHWYECKUX BEILECTB JIP 4,16,23,30
Conepxanue yueOHOro MaTe puaJjia
[Ipenmer Heopranuueckoil xumuu. Knaccudukanus Heopranuueckux euiects. [Ipocteie u
cloXHbIe BemecTBa. (OCHOBHBIE KIAcChl CIIOXHBIX BEILECTB (OKCHUIbI, TIMJPOKCHUJBI,
KUCIIOTBI, coyin). B3auMoCBsI3b HEOPraHMYECKUX BELIECTB. ATrperaTHble COCTOSHUSA
BeuecTBa. Kpucramnuueckue u amopgHble BelecTBa. THIbI KPUCTAUIMUECKUX PELIETOK 2
(aTomHas, MOJNEKYJSpHAs, MOHHAs, META/UTMYECKas). 3aBUCHUMOCTh (U3UUECKUX CBOMCTB
BEILIECTBA OT THUIA KPUCTALIIMYECKON pEeleTKH. 3aBUCUMOCTh XHMHUYECKONM aKTUBHOCTHU
BEUIECTB OT BHUJA XMMHYECKOM CBS3M M THIIA KPUCTAUIMYECKOM pewmeTku. [IpuunHbl
MHOT000pasus BEIIECTB
3.1.2 MlpakTnyeckoe 3aHsaTHe Ne5 PereHne sKcriepUMEHTANBHBIX 33/1a4 110 TeMe: YncTeie OK 01 OK 02
BELLECTBA U CMECH. [lucniepcHbIE CHCTEMBI. 5 K 2.1
IIpo¢niabHble U npod eccHOHAIBHO 3HAYMMbIe 3JIeMEeHThI cofep:kaHusa. CTEKIOMIACTUK 1P 4.16 '23 30
Kak OCHOBa JuIs usrorosienus aeraneir CLIB. T
Tema 3.2 ®wusuko-xummndeckue | 3.2.1 Meramsl. [lonoxenue B [ICXD JI.W. MenneneeBa, ocooeHHOCTH cTpoeHus. Kopposus OK 01 OK 02




1 2 4
CBOMCTBA HEOPTraHUYECKUX BEILECTB METAJJIOB. MEeTO/Ibl 3alMThl KOHCTPYKIIMI MOJABHUKHOTO COCTaBa TIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro Mmarepuajia
Metamel. O6nme ¢u3nyeckue M XMMHUYECKHE CBOMCTBA MeTalioB. CrocOOBI MOJTydeHUS.
3HauYE€HHE METAUIOB M HEMETAUIOB B IPUPONE U >KU3HEACATEIBHOCTH 4YEJIOBEKa U
opranu3moB. Koppo3uss MeTamnoB: BUIbl KOPPO3UHU, CIOCOOBI 3alUThl METAJUIOB OT
KOPpO3UH
3.2.2 IlpakTnuyeckoe 3aHsATHe Ne6 PemeHne SKCIEPUMEHTAIBHBIX 33Ja4 IO TEME:
"Metamibr"
IIpopunbubie M NpoecCHOHATBHO 3HAYUMBIE JJIEMEHTbI coAep:KaHuA. Jlud JMHUN OK 01 OK 02
CBSI3M M YCTPOMCTB CHUTHANIM3aLMH, LeHTpamm3anuu u OmoxupoBku (CLIB) HeoOxoanMmer K 2.1
CTaJeaTlOMUHEBbIC npoBoja. MeaHbIi W JaTyHHBIM TIPOKAT HCHOJIB3YETCS TIpHU JIP 4,16,23,30
M3rotoBiieHUU U pemoHTe aeranedt ClIb, pasnuuHOi ammapaTypbl KeJIe3HOIOPOKHOU
ABTOMAaTHUKH U CBS3U.
3.2.3. Hemeramnsl. [lonoxenue B [ICXD [I.1. MenaeneeBa, 0COOEHHOCTH CTPOCHUS OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Copep:xkanue yueOHOro maTepuajia
Hemeramnmel. OOumie ¢u3nyeckne W XUMHUUYECKHE CBOMCTBA HEMETAIOB. THUMHYHBIC
cBoifictBa HemetayuioB IV- VII rpynn. Knaccuukauuss © HOMEHKIATypa COEAMHEHMM
HEeMETALIOB. [[puMeHeHE BAXKHENIIIMX HEMETAIUIOB U UX COCAMHEHUM B JKEJIE3HOAOPOKHOM
xo3siicTBe KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
3.2.4 Ilpaktuueckoe 3aHsiTHe Ne7 PemeHune SKCIIEpUMEHTAIBHBIX 3a7ad IO TEME:
"Hemerammsr"
IIpodniabHble U Mpod eccHoOHAIBLHO 3HAYMMbIe 3JIeMEeHThI coAep:kaHusA. VHepTHBIE ra3bl
UCIOJIB3YIOT B CHCTEMaX CUTHAIM3allMM, LEHTPATU3alMi U OJOKUPOBKU ISl 3aIOJHEHUS OK 01 OK 02
AJIEKTPOBAKYYMHBIX MpuOOpoB. CelleH — OCHOBAa JUISS HW3TOTOBJICHUS BBIIPSMHUTEIICH W IK 2.1
doTosneMeHTOB. KpemMHUI — 3JIEMEHT HWHTETPAIBHBIX MHKPOCXEM CHCTEM YIIPaBJICHUS JIP 4,16,23,30
IBUXKEeHHeM 1oe3noB. KapOua kpeMHHs Kak KOMIIOHEHT BapUCTOPOB, NMPUMEHSEMBIX B
YCTPOMCTBAX aBTOMAaTHMYECKOTO PEryIMpOBaHUS CTPEJIOK >KEJIE3HOJOPOKHBIX IMYyTeH H
1epee310B.
Tema 33 Unentudukanus | 3.3.1 ['eneTnyeckas CBsi3b HEOPTaHMYECKUX COSAUHEHUM OK 01 OK 02
HEOPraHWYECKUX COCIMHEHUIN Hrorosasi kouTposanHasi pabora Nel IIK 2.1




1 2 3 4
JIP 4,16,23,30
Conep:xxanue yueOHOro MmarepuaJia
XUMHYECKHEe CBONCTBA OCHOBHBIX KIACCOB HEOPraHUYECKMX BeEIIeCTB (OKCHJIOB,
TUJPOKCHUJIOB, KHCJIOT, COJed W Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTBIX 5
BEILIECTB, BOJOPOAHBIX COCAMHEHUM, BBICIIMX OKCHUIOB U TUIPOKCUIOB. WMaeHTudu Kamus
HEOPTaHMYECKHX BEINECTB C HCIIOJNb30BAaHUEM UX (DU3MKO-XUMHYECKHUX CBOWCTB,
XapaKTEePHBIX KAYECTBEHHBIX peaKini
Hmoz | cemecmpa: MakcumanbHast yaeOHasi Harpyska (BCero) 32
O0si3aTenbHas aymuTopHas yaeOHast Harpy3ka (BCero) 32
MPAKTUYECKUE 3aHSATHS 14
naboparopHble 3aHATHS (pabOThI) 4
KOHTpOJIbHAS paboTa 2
Paznea 4. CTpoeHne U CBOICTBA OPraHNYeCcKUX coeJIHHeHUi 32
Tema 4.1 Knaccuduxanus, | 4.1.1 Ilonsitue 00 opraHM4ecKUX BEIECTBAX, UX IPUMEHEHHUE Ha XKele3HO! Jopore. OK 01 OK 02
CTPOCHUE u HOMEHKJIaTypa IK 2.1
OpraHUYECKUX BEILECTB JIP 4,16,23,30
Copep:xkanue yueOHOro matepuajia 2
[losiBiieHME M Pa3BUTHE OPraHUYECKOW XWUMHUM KaK Haykd. lIpenMeT opraHmyeckod XUMHM.
Mecto U 3Hau€HHE OpPraHWYECKOW XMMHHU B CHUCTEME E€CTECTBEHHBIX HayK. XHUMHUUYECKOE
CTPOCHUE KaK MOpSAAOK COEAMHEHUS aTOMOB MOJIEKYJIE CONIACHO MX BaJEHTHOCTH.
[IprMeHeHne opraHnyecKUX BEUIECTB Ha JKEJIe3HOM JIopore
4.1.2 Teopust A.M. Byrnepoa. Knaccuduxarus opraHM4ecKuX BEILECTB. OK 01 OK 02
MK 2.1
JIP 4,16,23,30
Copep:xkanue yueOHOro matepuajia 2
[TomoskeHUsT TEOPUU XMMHUUYECKOTO CTPOCHUS opraHuyeckux coenuHeHuit A.M. Bytieposa.
VYInepoaHbIi CKENET OPraHMIECKON MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHYECKOTO
cTpoeHus1 Morekyin. M3omepust u m3omepsl. [loHsite o QyHkumonansHOM Tpyrme. Pamikait.
[TpuHIMIBI KITaccHUKAIIMA OPTaHUYECKUX COCIMHEHW. MexmyHapoaHas HOMEHKIaTypa U
I PUHITUITB] HOMEHKJIATYPbl OPraHUYECKHX COSTMHEHN I
Tema 4.2 CgoiictBa opranmyeckux | 4.2.1 AnmkaHbl: COCTaB, CTPOCHUE, TOMOJIOTUYCCKAN PSI. OK 01 OK 02
COEIMHEHNH K 2.1

JIP 4,16,23,30




Copep:xkanue yueOHOro MmaTepuajia

[IpenenbHbIE yIIIEBOAOPOABI (ATKaHBI M IMKIOATKaHbl). OCOOCHHOCTH KiIaccCU(PUKAUKU U
HOMCHKJIATYPBI, H30MepHs, (U3NYECKUE CBOWCTBA, XUMHYECKUE CBOMCTBA, CIIOCOOBI
IMMOJYYCHHA. FOpeHI/Ie METaHa KaKk OIUH nus3 OCHOBHBIX HCTOYHHKOB TCIlJla B
MPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOKICHUE B MPUPOJIC
U NIPUMCHCHHNC aJIKAHOB.

4.2.2 Tlpaktuueckoe 3aHsiTHe Ne8 PemeHne dKCIepUMEHTAIBHBIX 3a7ad IO TEME:
"CpaBHHUTENIbHAS XapaKTepUCTUKa METaHa U dTaHa"

IIpoduiabuble W npodeccHoHAJBLHO 3HAYMMBIE 3JJIeMeHThI coaep:kaHus. JKunakue
yIJIEBOAOPO/IbI (OCH3MHBI, KEPOCHHBI, COJSIPOBBIE Macia, Ma3yT) - B KaueCTBE IOPIOYEro B
JIBUTATENSAX BHYTPEHHEIO CropaHus MOJBUYKHOIO COCTaBa YKEJIE3HOJOPOKHOIO TPaHCIOpTa.
Teepapie yrieBoaopoab! (mapauHbl) — KOMIOHEHTHI KHJIKAX CMa30K, UCIOJIb3YEeMbIX IS
cMasku aetanei u y3nos CLIb.

OK 01 OK 02
K 2.1
JIP 4,16,23,30

4.2.3 Ankensbl, ankagueHbl. CocTaB U 0COOCHHOCTH CTPOCHUS

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conepxanue ydueOHOro MaTe puaJjia

HenpenenbHble (anmkeHbl, alkuHbl W ankaaueHbl). OcoOeHHOCTH KiIaccu(uKanuu U
HOMEHKJIATYpbl, HW30MepHs, (QU3NYECKHE CBOMCTBA, XMMHUYECKHE CBOWCTBA, CIHOCOOBI
nonydyeHus. l'opeHue ameruiieHa KaKk HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH st
CBapKu U pe3ku MeTauloB. llpakTmyeckoe NpUMEHEHHE AaJKeHOB M alKaJME€HOB B
JKEJIE3HOJOPOKHOM XO3s1CTBE

4.2.4 Ilpaktuyeckoe 3ansitue Ne9 PelleHHME OHKCIIEPUMEHTAIBHBIX 3a7a4 IO TeMe:
'"TlomydeHnne 3THUIEHA U U3ydEHUE €T0 CBOMCTB"

IIpodniabHbie U NpodeccHOHAJBLHO 3HAYMMBbIe JJI€MEHTHI colep:xkaHusi. [IpuMeHneHnus
HOJIMMEPOB Ha MPEMIPUATHAX >KEIE3HOAOPOXKHOIO TPAHCHOpPTa MAJS 3JIEKTPOU3OJIALNH,
[TpoaykTsl MONMMEPU3ALUN OKCUJA 3THJIEHA — SMOKCHJ (KOMIIOHEHT SMOKCUIAHOW CMOJIbI)
MpUMEHSETCS AJIs 3aJIMBKH TpaHC (QopMaTopoB, KOHTYPHBIX KaTyIIEK U JpOCCenei, KOTOphIe
o0ecreunBaoT yCTOMYMBOCTD allaparypbl K yapam U 3JeKTPOU30IALUN

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

4.2.5 Tlpaktuueckoe 3ansitue Nel() PemeHune SKCIEpUMEHTATBHBIX 337ad IO TEMeE:

"AIIETHJICH U ero TOMOJIOTH" (AJIKUHBI)
IIpopunbubie W npodecCHOHAJIBHO 3HAYMMBIE JJIEMEHTBI coAep:kaHus. lIpumenenue
MOJIUMEPHl HA OCHOBE MPOU3BOJHBIX AJIKMHOB B Ka4€CTBE M3OJSIMU 3alMTHBIX 000JI0UYEK

OK 01 OK 02
K 2.1
JIP 4,16,23,30




4

KaOEIbHBIX M3AETUHN U POBOJIOB.

4.2.6 Apensbl. CocTaB, CTpOEHUE, OTy4EHHE

OK 01 OK 02
K 2.1
JIP 4,16,23,30

Copep:xkanue yueOHOro matepuajia
OcoOeHHOCTH KIAaCCH(UKAIIMA W HOMEHKIATYPhI, HW30MepHs, (U3NYeCKHe CBOICTBa,
XUMUYECKHE CBOWCTBA, CIIOCOOBI MOTYYCHHUSL.

4.2.7 Tlpaktnyeckoe 3ansaTHe Nell Pemenue 5SKCIEepUMEHTAIBHBIX 33/a4 IO TEME:
"CpaBHUTENIbHASA XapaKTEPUCTHKA CITUPTOB"

IIpo¢gniabHble U MpodecCHOHATBHO 3HAYMMBbIE JJIeMEeHThI cofep:kaHus. OJHOATOMHBIE
CHUPTBl — KAaK OCHOBA JAKOKPACOUHBIX MATEpPHAIIOB HAaXOJIAIMX CBOE IPUMEHEHHE B
KEJIe3HOJOPOKHOM X03aHCTBe (Kpacka aist mokpelTus ycrpoiictB CLIb; nmuactu gukaropsl,
IpUMEHSEMBIE B CBETO-, TEPMO-, MOpPO30-, Biaroctoiikux neransx CLb u T1.1.).
[IpakTyeckoe 3Ha4eHHE apOMAaTUYECKUX CITUPTOB U UX MPOU3BOJHBIX B JKEIE3HOIOPOKHOM
X035 CTBE.

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

4.2.8 Anpneruapl. Kap6oroBsie kucioTel. COCTaB, CTpOCHUE, KIIaCCH(PUKAITUS

OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Conepxxanue yyeOHOro MmaTepuasia

OcobeHHocTy K1acCUPUKALMM M HOMEHKIATYPHI, H30MEpHs, (U3NUYECKUe CBONCTBA,
XUMHYECKHE CBOWMCTBA, CITOCOOBI MOTydeHUs. Mplia KaK COJHM BBICIIM X KAPOOHOBBIX KUCIIOT,
ux morolee neiictue. CioxHble 3(UpPhl KaK MPON3BOIHBIE KAPOOHOBBIX KUCIIOT.

4.2.9 JlabopatopHoe 3ansaTue (padora) Ne3 "CpoiicTBa ajibJIeTUI0B U KAPOOHOBBIX KUCIOT"
Ipopunbubie W NpodecCHOHAIBLHO 3HAYMMbIE 3JIEMEHThl COJEPKAHUSA. AHWINHO-
dopmanpaeruiHbIE — KOMIIOHEHT DJEKTPOM3OJAIMOHHBIX JIAKOB, HEOOXOAUMBIX B
AJIEKTPOTEXHUYECKOW ammaparype. MypaBbUHBINA aibJIeru]] Kak KOMIOHEHT OaKeIUTOBOTO
Jlaka, SBJISIONMMCS aHTUKOPPO3HUOHHBIM MOKpbITHEM uIsi ycTpoiicTB CLIb. TekcTonmuT kak
OCHOBA JIJI1 U3TOTOBJIEHUS 3JIEKTPOU30JATOPOB. [IpriMeHeHNe alleToHa B KeJIe3HOI0POKHOM
xo3siiicTBe. [IpuMeHeHUE IaBENeBON KUCIOTHI JJII OYMCTKA METANIOB OT PIKaBUYMHBI U
HAKUIIU.

OK 01 OK 02
OK 04
IK 2.1

JIP 4,16,23,30

4.2.10 IlpakTuyeckoe 3ansiTHe Nel2 PemeHue >KCIEPUMEHTAIBHBIX 3a7ad IO TEMe:
"Cnoxusie 2¢upsl. XKupsl. [Honstae o CMC"
IIpoduabubie U npodecCHOHAIBHO 3HAYMMBIE YJIEMEHTHI COoAep:KaHMsA. byruianerar

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30




1 2 4
KaK KOMIIOHEHT IMEeHTA(TaIeBBIX dMaJeld, UCIOJIB3yeMbIX s okpacku ycrpoiicte CLIb;
3JIEKTPOU3OJIALIMOHHBIX JIAKOB, TPUMEHSIEMBbIX TPU peMoHTe ycTpoicTB CLIb. Mb1id Beic X
JKUPHBIX KUCJOT KaK 3aryCTUTENU B IUIACTUUECKUX CMa3KaX, IPUMEHSEMBIX B Pa3IMYHbIX
MexaHu3Mmax st cmasku yerporicts CLB u ap.
4.2.11 AMunbl. AHUITHH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MmarepuaJia
OcobeHHOCTH KIacCHU(PUKALMM M HOMEHKIATYpbl, H30Mepus, (¢u3NYecKue CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIOCOOBI OJTYYEHUSI.
4.2.12 JlabopaTtopHoe 3aHsiTue (padora) Ned "Amwunoxucnorel. benku. Pacmo3naBanue OK 01 OK 02
BOJIOKOH" OK 04
IIpodniabHbie U npodeccHOHAIILHO 3HAYMMBbIe JIeMEeHThbI colep:kaHus. [IpumeHeHue IK 2.1
KJesl Ha OCHOBE MoJinamMuaa ajs ckienanus ycrpoiicts CLIb. JIP 4,16,23,30
Tema 4.3 Unentu puxanus | 4.3.1 JlabopaTopHoe 3ansitue (padora) NeS "CpoiicTBa yrieBogoB" OK 01 OK 02
OPraHUYECKUX BEIIECTB, ux | [IlpopuibHble U mnpodeccHOHATBHO 3HAYUMble JJEeMEHTbI coAepkaHusA. Odupsbl OK 04
3HAYEHUE U MPUMEHEHHE B OBITOBOM | MaclIIHON KUCIOTbI, 0Opa30BaHHBIE MACISHOKUCIBIM OpPO’KEHHUEM IIFOKO3bl, MCIOJB3YIOTCS K 2.1
U TPOU3BOJCTBEHHON AEATENBHOCTH | KaK MJacTU(UKATOPHI JAKOB Uil ycTpoiicTB U npubopos CLIb. JIP 4,16,23,30
yeJ0BeKa 4.3.2 Pomp xumMuM B 00€CNEUCHWH DKOJIOTUYECCKOM, DHEPreTHYEeCKOM U THUIIECBON OK 01 OK 02
0e3011acHOCTH [K 2.1
JIP 4,16,23,30
Copnep:xkanue yueOHOro MmaTepuajia
Ponp opranumyeckoil XWMHHM B pEIIGHUH MPOOJIEM DSHEPreTHYecKod Oe30M1acHOCTH, B
pa3sBUTHM MEIULMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHUKOB SHEPIUU
(anmpTepHATUBHBIE MCTOYHUKM SHepruu). OmacHOCTh BO3AEHUCTBUS HA JKMBbIE OPTraHU3MBbI
OpraHMYECKUX BEUIECTB OTAETbHBIX KIACCOB  (YyIJI€BOJOPOABI, CHUPTHI, (EHOIBI,
XJIOpOpPTaHUYECKUE MPOU3BOJAHBIE, ANBAETUABI M Jp.), CMBICI IIOKa3aTelsl IPeNeibHO
JIOTTYCTUMOM KOHIIEHTPALUHU
Pa3neu 5. KuneTuueckne U TepMOXUMHYECKHE 3AKOHOMEPHOCTH MPOTEe KAHUSI XMMUYeCKUX peaKkuuid
Tema 5.1 Ckopocts xumuueckux | S.1.1 Ilpakrtudeckoe 3ansiTme Nel3 PemeHue npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX OK 01 OK 02
peakuuii. XuMHU4YECKoe paBHOBecHe | 3a1a4 1o TeMe: "CKOpOCTh XUMHUUYECKHX peakuunii. XuMuueckoe paBHoBecue" K 2.1
IIpopuiibHble U NpodeccHOHATBHO 3HAYMMble 3JIeMeHTBbI cojaep:kaHusi. bydepHbie 1P 4.16 '23 30
,10,23,

PACTBOPLI B TCXHOJIOTMYCCKU X IMTPOLECCAX (HpI/I OJICKTPOXUMHWYCCKOM HAHCCCHUHU 3alllUTHBIX




1 2 3 4
MOKPBITHH, B IPOM3BOJICTBE KPACUTENEH )
Paznea 6. PacTBopbl 2
Tema 6.1 [lousiTue o pacTBOpax 6.1.1 IlpakTuuyeckoe 3ansitue Nel4 PemeHue MpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 2 OK 01 OK 02
3a7a4 1Mo TeMe: "PacTBOpPBI, UCIIOB3yeMbIe B OBITOBOM M MPOW3BOJACTBEHHOHN JESITEILHOCTH IIK 2.1
yeJioBeka" JIP 4,16,23,30
Pa3nen 7. Xumusi B ObITY U NPOU3BOJACTBEHHOM /1esITeJILHOCTH YeJI0BeKa 4
Tema 7.1 Xumus B ObiTy u | 7.1.1 HoBelinme nOCTH)KEHUS XMMUYECKOW HAYKW M XUMUYECKOM TE€XHOJIOTUHU OK 01 OK 02
IIPOU3BOACTBEHHON  JEATEIbHOCTU OK 07
YeJI0BEeKa [K 2.1
JIP 4,16,23,30
Copnep:xkanue yueOHOro MmaTepuasia 2
Hoseiinme noctvkeHUsT XMMUYECKOM HAyKM M XMMHYECKOM TexHosioMu. Ponbs xummu B
00€CrIeYeHNN DJKOJIOTMUECKOW, DSHEPreTMYECKOM M MUIIEBOM 0€30IacCHOCTH, pPa3BUTHU
MenuuuHbl. [IpaBiia noucka M aHamM3a XMMUYECKOH MHGOPMALMK U3 Pa3IMUHbIX UCTOYHHKOB
(Hay4Has U y4eOHO-Hay4Has JIMTEpaTypa, CpeiIcTBAa MaccoBoi MHpopManyu, cetb IHTepHET)
7.1.2 TlpomexxyTouHasi aTTecTanysi no mucuiuinge. J(udxpepeHInpoBanHbIi 3a4eT 2 OK 01 OK 02
OK 07
[K 2.1
JIP 4,16,23,30
Hmoez 1l cemecmpa: MakcumanbHas yaeOHas Harpy3ka (BCero) 40
O0si3aTenbHas aynuTopHas yaeOHast Harpy3ka (BCero) 40
MIPaKTUYECKUE 3aHATUSA 18
nabopatopHble 3aHATHS (pabOTHI) 6
mddepeHIUPOBAHHBIN 3a4eT )
Hroro: MakcumanbsHas ydyeOHas Harpyska (BCEro) 72
O0si3aTenpHas aymuTopHas yueOHast Harpy3ka (BCero) 72
MPAKTUYECKUE 3aHATUS 28
naboparopHbie 3aHATHS (PaOOTHI) 10
KOHTpPOJIbHASA paboTa 2

HUmoeosas ammecmayus 6 popme nudpepeHIIUPOBAHHOTO 3a4eTa




3. YCJOBUS PEAJIM3ALIMY TPOTPAMMBbI YYEBHOM
JUCLMILIUHBI

3.1 TpedoBaHus K MHUHHMAJBHOMY MAaTEpPHAJIbHO-TEXHUYECKOMY

odecre4YeHn 1o
YyeOHas OUCUMIUIMHA pealn3yercs B ydeOHoM kabuHete: Jlaboparopus

XUMHH 1 OUOJIOTUN

Ob6opyoosanue yuebHo2o KabuHema.

[locamounble MeCTa 110 KOJIUYECTBY 00YUaIOIIUXCS.
Pabouee mecTo npernogaBareis.

MCTOI[I/I‘ICCKI/IC Marcpualibl 110 AUCHOUIIIIMHEC

. Becwl anamutnueckue (1 mr.).
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XuMu4eckast mocyna.

. Moaenu kpucTauIMueCKux penerok. (3 mr)

. COopHbIl npubOp 115 ostydeHus ra3os (1 mr.).
. Habop Ne3 BC «Illenoum».

. HaGopsI peakTHBOB 110 OpraHnyeCcKON XUMHH.

10. HaGop maAMKAaTOPOB.

11. HaGop 1mrakaToB 10 HEOPTraHUIECKOM M OpTaHNIeCKON XUMHUH.

Texnuueckue cpeocmea obyueHus.

-TB

- BUFleOMarauTohoH

- KOMIIBIOTEP

Ayouosusyanvrvie cpedcmea 0OyueHus:

1. DVD Opranunueckast xumusi. Yacteb 2. [IpupoHble HICTOUHUKH YTIIEBOIOPOIOB.

Croupthl 1 GpeHonsl 13 onbIToB, 36 MUHYT.

2. . DVD Oprannyeckas xumus. Yacte 3. Anpaeruapl ¥ KapOOHOBBIEC KHCIIOTHI.

Cnoxwusie a¢upsl. XKupsl. 20 onbitoB, 40 MUHYT.

3. DVD Oprannueckas xumus. Yacts 4. YrieBosbl. 11 onbIToB, 27 MUHYT.



4. DVD Opraamieckas xumusa. Yacte 5. A3zoTconmepikaipie OpraHundecKue
BelecTBa. benku. CHHTETHUECKUE BRICOKOMOJIEKYJISIpHbIE BelecTBa. 20 OMBITOB,
28 MUHYT.

5. B/® «llIkonbHBIA XUMUUYECKUH SKCTIEpUMEHT» 150 MUHYT.

3.2. UupopmanmoHHOe 00ecneyeHne peasu3auum NporpamMmbl

IlepeyeHb pexkOMEHAYeMBIX YYeOHBIX W3JaHHW, JOMOJHUTEJIbHOMN
Jurepartypsl UHTepHET-pecypcoB, 0a3bl JAHHBIX 0U0JIM0TEYHOT 0 PoHAA:
3.2.1.0cHOBHbIE HCTOYHUKH:
1. AndunorenoBa W.B. Xumus: y4eOHMK H TPaKTUKYM ISl CPEIHETO
npodeccronanbHoro odpaszoBanusi / W.B. AndunorenoBa, A.B. baOGkos, B.A.
[TonkoB.- 2-e u3 ., ucnp. u gon. — Mocksa: MzaarensctBo IOpaiir, 2022. — 291 c.
3.2.2./lonoJTHUTEIbHbIE MCTOYHUKM:
1. I'ycena, E.B. Xumus nns CIIO.: yue6.-meron. nocooue / M.P. 3uranmmna, JI.W.

KymukoBa; Kazan. Han. uccnen. trexson. yH-T; E.B. I'yceBa .— Kazans : KHUTY,
2019 .— 168 c. — ISBN 978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .—
URL: https://e.lanbook.com/book/196096 (mata oOpamenus: 31.03.2023) / -
Pexxnm nocryna: 1is aBTOpu3. OJIb30BaTENEH.

2. YepnukoBa H.FO. Xumus B 10CTYyIHOM U3JI0KEHUU: yueOHOE MOcoOue sl C1io /
H.}O. YepnukoBa.- 2-¢ usn., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. —
ISBN 978-5-8114-9500-9. - TexkcT: osnexktpoHHbIM // JlaHb: 3JIEKTPOHO-
oubmmoreunas cuctema. - URL: https:/e.lanbook.com/book/195532 (nmata
obpamenus: 31.03.2023) / - Pexxum gocTtyna: sl aBTOPH3. IOJI30BaTEIICH.

3.2.3 UnTepHeT — pecypchl:

1. Hayuno-nomymsipHbIii IPOEKT «DJIEMEHTHI OOJbINON HAyKu « ((PpU3HUKa, XUMUS,
MareMaThKa, acTpOHOMHUS, HayKa O >KM3HM, Hayka o 3emuie). HoBocTu Haykw,

KHHT'H, HAayYHO-IIOITYJIAPHBIC CTaThu, JICKIINH, OHIHUKIIOIICANH.

https://postnauka.ru/themes/chemistry - nexmuu no xumum Ha caiite [locTHayka.

https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum noctyma: cBOOOTHBIA.

2. CaiT Hay4YyHO-TIONMYJISIPHOTO JKypHaJla «XHUMHS U 3HU3HDBY. https:/

gotourl.ru/4785 Pexxum moctyma: cBOOOIHBIH.


https://postnauka.ru/themes/chemistry
https://elementy/ru/

3. CaiiT 0 XUMHUHU: KJTaCCUIECKUE YUCOHUKH, CTIPABOYHUKH, SHIUKIOTICINH, TOUCK
OPraHNYE€CKUX M HEOPTAaHWYECKUX PEAKIMM, COCTABJICHHUE YPABHCHUM PEAKIIHM.
https:// www. xumuk.ru/ Pexxum noctymna: cBoOOOTHBIN.

4. Ilnardopma Zoom A NpPOBENECHUS OHJIAWH-3aHATUA W BUACO-KOH(DEPEHIIHM.

[DnexkTponHbIii pecypce]. Pexxum noctyma: https://zoom.us/.

5. DaexTpoHHas nHpoOpMaIMOHHO-00pa3zoBarebHas cpea Ha riatdgopme Moodle.

[DnekTpoHHbIii pecypc]. Pexum mocrtyna: https://moodle.ospu.su/

3.3 IIporpamma o0ecme4yeHa HeO0XOAMMBIM  KOMILUIEKTOM
JIMIIEH3MOHHOTO MPOTrPAMMHOI0 00 ecrne4yeHust


https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJBTATOB OCBOEHHUSI YUEBEHON

TACHATLTAHBI

Kontpoms u oreHka pe3yapbTaTOB OCBOCHHS — 00Ie0Opa3oBaTenbHOM

JUCIUIUIMHBI PACKPBIBAIOTCS YEPE3 AUCLIMILUIMHAPHBIE PE3YJIbTaThl, HAPABICHHbBIE
Ha (popMupoBaHME OOUWX KOMIIETEHIIMA TO pa3jienaM M TeMaM COJACPKAHUS

y4e0HOT 0 MaTrepuaina.

[IpomexxyTouHas arrecTaius B popme nuddepeHInpoBaHHOTO 3a4eTa.

O6mme xomneteHuuu (OK), Pazgen/Tema T olle HOYHBIX
JIMYHOCTHBIE pe3yabTarsl (JIP) Me PO pPHS THIi
OK.01 P1: Tema 1.1 - YCTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amauyd Ha COCTaBJICHHUE
IIK 2.1 P3: Tema 3.1 XAMHYECKHX (HOpPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amannuss Ha MCHOJIB30BaHUS
JP 2,4,16,23,30 4.3 XUMHYCCKOM CHUMBOJIUKA U
P5: Tema 5.1 Ha3BaHWM COEOUHEHHH 1O
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTyHAPOIHOTO coro3a
TEOPETUUECKON U MPUKIATHON
XUMUH U TPUBHAIIBHBIX
Ha3BaHUN JJIT COCTaBJICHUS
XUMUYECKUX (HOPMYIT;
- 3acnynmBaHue COOOIICHUMA
1 OIICHKA UX MOATOTOBKH;
- PesyapTarT = BBINOJIHEHUS
BHEAYAUTOPHBIX
CaMOCTOATEIBHBIX PabOT;
- PesyapTarT = BBINOJIHEHUS
[PaKTUYECKON PabOThI;
-IIpakTuKO-OpUEeHTUPOBAHHBIE
3aJaHMs;
- [TonGop, aHamuz "
npeobpazoBaHue yueOHOM
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN onipoc
P2: Tema 2.1 - 3acnynmBaHue COOOICHUM
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | 1 orjeHKa UX IIOJTOTOBKH;
3.3 - 3amaHus Ha HCIIOJb30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKO CHMBOJIMKH U
4.3 Ha3BaHUN  COCIMHCHUM  IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEXAYHAPOIHOTO CO103a
P7: Tema 7.1 TEOPETUYECKON M MPUKIATHOM
XUMUH u TPUBHUATBHBIX

Ha3BaHWM IS COCTaBJICHUS
XUMHUYECKUX (POPMYI;

- Pesynprar  BBINOJIHEHUA
BHEAYAUTOPHBIX




CaMOCTOSITEIbHBIX PaboT

- Pesynprar  BBINOJNIHEHUSA
NPAKTUYECKOU pabOTHI;
-IIpakTHKO-OpUEHTHPOBAHHBIE
3a7jaHNS;

- [Mogbop, anaym3 w
npeobpazoBaHue yaeOHOM
uHpopMaIuu

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3acimynmBaHUE COOOINCHUI
1 OIICHKA UX I1OJITOTOBKH;

- 3amaHus Ha UCIOJIB30BaHMS
XUMHYECKOH CHMBOJUKH U
Ha3BaHWl COCAUHEHHI IO
HOMEHKJIaType
MEXTyHApOIHOTO COI03a
TEOPETUUYECKON U MPUKIATHON
XUMHHU Hu TPUBHUATBHBIX
Ha3BaHUl [JJII COCTaBIICHHS
XUMHUYECKUX (POPMYI;

- Pesyaprar  BBIMIOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENbHBIX paboT

- Pesyaprar  BBIMOJIHEHUS
MPaKTUYECKON PabOTHI;

- Pesynaprar = BBINOJIHEHUS
nabopaTopHOM pabOTHI;
-IIpakTuKO-OpUEHTHPOBAHHbBIE
3a7aHMS;

- [TonGop, a”HaIIN3 u
npeoOpa3oBaHme y4eOHO
uHpopmanuu

OK.07
IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHEeHTHPOBaHHBIE
3aaHus;

- [TonGop, a”HaIIN3 u
npeobpazoBaHue y4eOHO
uH@opmanuu;

S IEPEYEHDb UCIIOJIB3YEMBIX METO/10OB OB YYEHUA

5.1 TIlaccuBHBIE: OMPOC, PENPONYKTHUBHBIC YIPAXKHEHUS MO 3aKPEIUICHUIO |

0TpabOoTKe U3Y4EHHOTO MaTepuala

5.2 AKTUBHBIC M WHTEPAKTHBHBIC: SBPUCTUUECKHE O€CEbl, TUCKYCCUU, KPYTJIIbIH

CTOJI, Ipe3EHTAaIUs1, BAKTOPHUHA, KBECT.




