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1 IACIIOPT PABOYEM IMPOT'PAMMbBI YYEBHOM JUCHHUILIUHBI (TIPEIMETA)
OvY ] 12. XUMUSA

1.1 ObaacThr npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma ydeOHO#M mucturinHbl (mpeamera) OV]J[.12 Xumus sBISETCS YacThlO
nporpamMMmbl cpegHero oOmiero obpazoBanus B coorBercTBHM ¢ PI'OC CIIO mo crneunuambHOCTH
23.02.08 CtpouTenbCTBO KEIE3HBIX JOPOT, MyTh M MYTEBOE X035HCTBO.

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCs pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIEe TUCTAHIIMOHHBIE 00pa30oBaTebHbIe TEXHOJIOTHH, SJIEKTPOHHOE 00yUeHHUE.

Pabouas nporpamMa y4eOHOW AUCIUILIMHBI MOXKET ObITh UCIOJIb30BaHA B MPOPECCHOHATHHON
MOATOTOBKE, MEPEIOATOTOBKE M MOBBIMICHUH KBaTU(UKAIMK pabounx 1o npodeccusm: 14668 MonTep
nyty; 18401 Curnanucr.

1.2 Mecto yuedHoii tucuunjauHbl (mpeamera) B crpykrype OIIOII-TIIICC3:

OOmeo6pazoBarebHas JUCIMILIMHA « XUMUSD) U3ydaeTcst Ha 6a30BOM ypoBHE B 00111€00pa30BaTeIbHOM
LMKJIE Y4eOHOTO TUIaHa OCHOBHOM MpodeccnoHanbHOM 00pa30BaTelIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
crieranbHOCTel / ipodeccuii: 23.00.00

TpynoeMKOCTh TUCIMIUTHHBI « XUMHsD) Ha 0230BOM YPOBHE COCTaBJIsAET 72 yaca, U3 KOTOpbIx 64 yaca —
0a30BbIi MOYJH (6 pa3iesioB) M 8 YacoB — MPUKIAIHON Momyib (1 pasmen), BKIFOYAIONMUN TPaKTHKO-
OpPUEHTUPOBAHHOE COJIepPKaHNe KOHKPETHON MPOdECCHH UITU CIeIUaTIbHOCTH.
[puknagHoii MOAynb BKIIOYACT ONMH pasnmen. Pasnen 7 «Xumus B OBITY W IMPOW3BOACTBEHHOMN
NEesITeIbHOCTH YeNloBeKay peanusyetcs i cnenpanbHocti 23.02.08 CtpoutenbcTBO Kene3HbIX A0pPOT,
MyTh W IYTEBOC XO3SMCTBO HA MarepHaie, CBSI3AHHOTO C JKOJIOTHYECKOH OE30TMacHOCTHIO M OICHKOM
TIOCNIE/ICTBHI OBITOBOM ¥ TPOM3BOJCTBEHHOMN EATEIBHOCTH, MO OTpacisiM Oymyiiel mnpodeccoHaIbHOM
JeTENTHHOCTH 00YYaIOIINXCSL.

1.3 [lnanupyembie pe3yJibTAThl 0CBOCHHS YUeOHOH JMCHUILIMHBI (IpeAMeTa):

1.3.11lenp yueOHON AUCIUIUIMHBI (TTPEAMETA):

DOpMUPOBAHME Yy CTYJEHTOB MPEICTABICHUS O XUMHYECKOW COCTaBIIIIOLICH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI TPHUHSTHS PEIICHWI B J>KU3HEHHBIX M TPOHM3BOJICTBEHHBIX CUTYAlIUSX,
OTBETCTBEHHOTO MTOBEJICHHS B TIPUPOJIHOM Cperie.

3agaun y4eOHO# TUCHUILTUHBI (TIpeaMeTa):

1) cdopmupoBaTh MOHUMAHKHE 3aKOHOMEPHOCTEH MPOTEKAHHsT XUMHYECKHX MPOIIECCOB M SBICHHUI
B OKpY)Xarollel cpese, LEJIOCTHONH Hay4dHOM KapTUHbI MHpa, B3aMMOCBSI3M U B3aMMO3aBHCHUMOCTH
€CTEeCTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABIIATH (POPMYIIBI HEOPraHMIECKUX M OPraHMYECKUX BEIIECTB, YPaBHEHHS
XAMUYECKUX PEAKINiA, OOBSICHSATH UX CMBICIT, HHTEPIPETHPOBATh PE3YIIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopMHpOBaTH HABBIKM MPOBEACHHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTATbHBIX
HCCIIEIOBaHUN C COOJIIOZIEHHEM TMpaBUi 0e30macHOro oOpalleHHsi C BeIIeCTBaMH M JabopaTOpHBIM
000pyI0BaHHEM;

4) pa3BUThL YMEHHs UCIONB30BaTh HMHPOPMAIMIO XUMHUYECKOTO XapakTepa W3 Pa3IHYHBIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHS TPOTHO3UPOBATH IOCICACTBHS CBOCH MEATENIBHOCTH M XUMHUYECKHX
MPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX ITPOLIECCOB;

6) cdopmupoBaTh MOHUMAHKE 3HAYUMOCTH JOCTIKCHUI XUMHYECKONH HAYKH M TEXHOJOTHH VIS
Pa3BUTHS COLMAIBHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ysbrare OCBOCHHUS YueOHOM AUCIUIUTHHBI (TpeaMeTa) 00yUaroInuiics T0IKEeH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA M0 "TPUBHAIIBHON" WM MEXIYHAPOIHON HOMEHKIIATYPE;

- ONPENENATh: BaJCHTHOCTh M CTENEHb OKHUCICHUS XMUMHUYECKUX SJIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COEIMHEHUSX, 3apsi/l MOHA, XapaKTep Cpeibl B BOJHBIX pACTBOPAX HEOPTAaHUYECKUX COCAMHEHUIH,
OKHCJIUTEIb W BOCCTAHOBHUTEINb, MPUHAIJICKHOCTh BEIIECTB K pPa3IUYHBIM KJAcCaM OpPraHUYEeCKUX
COCITMHECHHI,

- XapaKTepU30BaTh: JIEMEHTHl MaJIbIX MEPUOAOB MO UX MOJIOXKEHUI0 B [lepronuueckoi cucreme
JH.M. MenneneeBa; oOmume XUMUYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHUYECKHX W OPraHUYECKUX COCIWHEHMM;, CTPOCHHE M XHMHUYECKHE CBOMCTBA H3YYEHHBIX
OpPraHUYECKUX COCTMHEHUN;

- OOBSCHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMUS; MPUPOTY XUMHUECKOU
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOI), 3aBHCHUMOCTh CKOPOCTH XHMMHMUYECKON peakluud u
MOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

- BBINOJIHATh XMUMHUYECKUN HKCIEPUMEHT IO PACHO3HABAHUIO BaXHEHIIMX HEOPraHUYECKUX W
OpPraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKOW HH(OPMAIIMH C UCIIOIB30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHera);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH 711 00pabOTKH U Mepeqadyd XUMHUYecKoil uHdopmanuu u ee
MIPEJICTABJICHHS B Pa3IMIHBIX (POpMax; NCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHUS B MMPAKTUICCKOU
NESTeIbHOCTH W TOBCETHEBHOM KHU3HU JIs: - OOBSCHEHUS XUMUYECKUX SIBJICHHM, MPOUCXOISIINX B
npupojie, ObITYy W Ha TPOU3BOJACTBE; - OMNPEAEICHUS BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX U OLIEHKH UX MOCJIEICTBUM;

- 9KOJIOTMUECKH TPAaMOTHOTO TMOBEICHUSI B OKPYXKAIOIIEH CpeJIe;

- OLEHKH BJIMSIHUS XHMHYECKOTO 3arps3HEHUs OKPY’Kalolled cpellbl Ha OpraHu3M 4YeJoBeKa U
JPYTHE KUBBIC OPTaHU3MBI,

- Oe3omacHOro oOpamieHuss C TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1aOOPaTOPHBIM
000opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIMH B OBITY M Ha MIPOU3BO/ICTBE;

- KPUTUYECKOW OIICHKH JTOCTOBEPHOCTH XMUMHUYECKOW HMH(POpMalUM, MOCTYMAOMEH U3 Pa3HbIX
HUCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBS3b  y4€OHOMW  JUCHMIUIMHBI C  OCOOEHHOCTSIMHU  Tpodeccuu
npodeccHoHaNbHOM IeATENBHOCTH, B OCHOBE KOTOPBIX - 3HAHUS 110 JAHHOUN y4eOHOM TUCIUTUIHHE.

3HATH:

- BaXHEWIIHWE XUMHYECKHE TIOHATHS: BEIIECTBO, XMMHUYECKUN OJEMEHT, aToM, MOJEKyIa,
OTHOCUTENIbHBIE aTOMHAasi U MOJIEKYJIIpHAs MacChl, MOH, aJUIOTPOIMHS, W30TOMBI, XWUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BaJICHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BeM,
BEIIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, DJIEKTPOIUT U HEDJICKTPOJIHT,
AIEKTPOJUTUYECKAS AUCCOLMALNS, OKUCIUTEIb W BOCCTAHOBHUTEINb, OKHCJICHHUE W BOCCTAHOBIICHHUE,
TEII0OBOM 3P (HEeKT peakuu, CKOPOCTh XHMHUUYECKOW pEaKIWH, KaTalin3, XHUMHYECKOE paBHOBECHE,
YTIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, H30MEpHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XUMHUH: COXPAHEHHUSI MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa, MEPHUOTUIECKUN
3aKOH;

- OCHOBHBIC TE€OPUHM XHMHH: XUMUYECKON CBS3HU, DJIEKTPOIUTHUCCKON TUCCOIHMAINHN, CTPOSHUS
OpPraHUYECKUX COECTUHEHUI;

- BOKHEWIIIME BEMIECTBA U MaTePHUAJIbI: OCHOBHBIE METAJIIBI M CIUIABBI, CEpHAsi, COJISTHAS, a30THas
U YKCyCHasl KUCJOTHI; IIENIOYH, aMMHUAK, MUHEPAJIbHBIE yI0OpEHHs, METaH, STUJICH, alleTUJIeH, 0eH30M,
9TAHOJI, )KUPBI, MBLIA, TJIFOKO3a, caxapo3a, Kpaxmall, KieT4aTKa, OeJIKU, ICKYCCTBEHHBIE U CHHTETUICCKHE
BOJIOKHA, Kay4yKH, TJIACTMACCHI.



1.3.31imannpyembie pe3yabTaThl OCBOSHUS YICOHOU TUCITUTIIMHBI (TTPEaMETa):
Ocoboe 3HaueHne yueOHblil npenMeT uMeet npu popmupoBanuu U pazsutiuu OK.

OO6mue IlnannpyemMble pe3y/abTaThbl 00y4eHH s
KOMIIeTeHIHH O6uue! JlucMnIMHAPHBIE’
OK 01. B yacTu Tpy10BOI0 BOCIIMTAHMSA: - BJAAETh CUCTEMOM XHUMHUYECKUX
Bri6upars crioco0br | - TOTOBHOCTh K TPy, OCO3HaHHWE | 3HAHHH, KOTOpas  BKJIKOYAET:
pelieHus 3a1a4 LEHHOCTH MacTEPCTBA, TPYI0II00HE; OCHOBOITOJIArAIOLIHE MOHATHS
npo(eCCHOHANBHOM | - FOTOBHOCTh K AKTHBHOM HEATEIBHOCTH | (XMMMYECKHM  DIIEMEHT,  aroM,
JIEATENBHOCTH TEXHOJIOTUYECKOM u COLIMAJIBHOM | DIIEKTPOHHAsE 000JI0UKa aToMa, S-, P-,
PUMEHUTEIBHO HAIpPaBIEHHOCTH, CIIOCOOHOCTH | O-3IEKTPOHHBIE OPOUTAI  ATOMOB,
K Pa3IM4YHbIM UHHUIUMPOBATH, [UIAHKPOBATH U | HOH,  MOJIKyla,  BaJE€HTHOCTD,
KOHTEKCTaM CaMOCTOSATEIILHO ~ BBIOJHATH  TAKYIO | SJIEKTPOOTPHUIATEIBHOCTD, CTENCHD
JEATENHLHOCTD; OKHCIIEHHMsI, XHMMHYECKas  CBS3b,
- UHTEpPEC K pasiyHbiM cdepam | MOJb, MOJISIpHAs Macca, MOJSIPHBIM
npodeCcCHOHATBLHON o0beMm, YIJIEPOAHBINA CKEJIeT,
JESITEIBHOCTH, (bYHKIHMOHAIBHAS TPYIIA, DPaIrKall,
OBi1ajieHHe YHUBEPCAIbHBIMH YUeOHBIMH | H30MEPHS, H30MEPBHI,
M03HABATEJILHBLIMH JeiiCTBHAMU: TOMOJIOTHYECKHN  psiZl, TOMOJIOTH,
a) 0a3oBble JJOTHYECKHe 1eHCTBUS: YIJIEBOJOPO/IBI, KHUCIIOPOI- u
- CaMOCTOSITENBHO (hOpMYJIMpOBaTh W | A30TCOAEPIKAIIUE COEIMHEHMS,
aKTyaJIn3MpOBaTh npo6iaeMy, | OHOIOTMYECKH aKTHBHBIC BEIECTBA
paccMaTpuUBaTh €€ BCECTOPOHHE; (yrnesogpl, XKHPEI, Oenkn),
- YCTaHaBIMBATh CYIIECTBEHHBIM MpPU3HAK | MOHOMED, IIOIHMMCD, CTPYKTYPHOC
WIA OCHOBaHU S IS CpaBHEHUS, 3BCHO, BBICOKOMOJICKYJIAAPHBIC
KI1acCH(DUKALIN 1 0GOOIIEHHS; COEMHEHUS, KpUCTa/IMYECKast
- OmpeneNTh LesH JeATeNbHOCTH, | PELIETKA, THIIBI XUMHYECKUX
3a71aBaTh peaxmuii (OKHMCIIUTENBHO-
napaMeTphbl U KPUTEPUH UX TOCTHKCHHS; BOCCTAHOBUTCIIBLHEIC, 9K30- u
- BBISABJISATH 3aKOHOMEPHOCTH n | PHAOTCPMHICCKHUC, pcakunn
NpoTHBOpEYMs B paccMarpuBaempix | TOHHOTO obmena), pactTsop,
SABICHHAX; IIEKTPOJTUTHI, HEDJIEKTPOJIUTHI,
- BHOCUTH KOPPEKTUBBI B JEATENHHOCTD, | O CKTPOIMTHECCKAT — ANCCOLHALI,
OLIEHHBAThL COOTBETCTBUE Pe3y/bTaToB ey, | OKUCIHTCID, BOCCTAHOBHTEIIb,
OLICHHBATE pHCKH nocenctsuii | CKOPOCTE  XUMIYECKOH  PeaKiui,
[IeATEIBHOCTH: XAMHUYECKOE PaBHOBECHE), TECOPUH U
- pasBUBATL KpEATHBHOE MBINUTeHMe mpy | SAKOHBL  (TEOPHA  XMMIYECKOro
PEIIICHHH KU3HEHHBIX TPOGIIEM CTPOEHHSI OPraHMYECKHX BEIIECTB
0) 0a3oBbIe uccaenosarensexue | M- bytieposa, Teopuit
[ — DIEKTPONUTHUECKOH  IHCCOHAIIIH,
_ BIIANIETD HABBIKAMI yaeOHo- MEePUOTAYECKUN 3aKOH JN.
HCCIIEI0BATEIBCKOM " TIPOEKTHO# Menneneesa, 3aKOH — COXpaHEHHs
NEATENBHOCTH, HaBBIKAMHU  Pa3pellieHus Maccer), _ 3aKOHOMEpHOCTH,
e CHUMBOJIMUECKMI  S3BIK  XMMUH,
- BBIABIATH PHYUHHO-CIIEICTBEHHBIE (baK:'FOJ'IOH/IquKI/Ie CBENCHMA O
CBSI3H 41 | CBOFICTBax, cocTae, NONYd4EHMH U
aKTyaIu3UpoBaTh  3ajady,  BBIIBHTATh 6e30nafH0M MCTIOJIb30BaHIH
BOKHEHIINX  HEOPraHUYECKHX |

TUIIOTE3Yy €€ PEIICHUS, HaXOAUTh apryMEHTHI
JUISL JIOKa3aTelnbCTBA CBOUX YTBEPKJIECHHU,

OpTraHHU4YCCKUX BCHICCTB B 6BITy u
HpaKTquCKOﬁ ACATCIIBHOCTHU

lyxasbiBatores nmuHOCTHBIE M MmeranpeamerHbie pesyiaprarsl w3 ®T'OC COO (B mocnmemueit pemakuuu ot 12.08.2022) B
OTTIIaroJIbHOM Gopme, popmMupyembie 001Ie00pa30BaTEILHON JUCTIMILTHHON
2 NucuunnuHapHble (IPeIMETHBIE) Pe3ybTaThl YKa3bIBAIOTCS B COOTBETCTBHM C MX MONHBIM nepeudeM Bo ®I'OC COO (B
nocnennei pexakuuu ot 12.08.2022)




3a/1aBaTh
peIIeHUS;
- QHAIM3MPOBATh IOJyYCHHBIE B  XOJE
pCIICHUS 3a/laud Pe3yJIbTaThl, KPUTHYCCKU

mapaMeTpsl U KpUTEpHH

OLICHNBATb ux JOCTOBCPHOCTD,
IIPpOrHO3UpPOBAThb HU3MCHCHHC B
HOBBIX YCJIOBUAX;

- YMCTb MEPEHOCUTH 3HaHUA B

IIO3HABATCIIbHYIO U IIPAKTUYCCKYIO o0JacTu
KU3HEACATCIIBHOCTHU,

- yMeTh HMHTEIPUPOBaTh 3HAHUSA W3
Pa3HBIX

MPEIMETHBIX 00IacTel;

- BbIZIBUT'aThb HOBBIC nacu, Hpe[[JIaFaTB

OPUTHHAJIbHBIE MOJXO0/bI U PEIICHHUS;
- CIIOCOOHOCTh ~ MX  WCHOJb30BaHUS B
ITO3HABATEIbHON Y COLMAILHOM ITPAKTUKE

YEIIOBEKA;

- YMETb BBIIBIAATH XAPAKTEPHBIC
NPU3HAKY U B3aUMOCBS3b U3Y4E€HHBIX
IIOHSATHH, IIPUMEHSTD
COOTBETCTBYIOILIME IIOHATUS IIPU
OIMCAaHUU CTPOCHMS U CBOMCTB
HEOPraHWYECKUX M OPraHU4eCcKUX
BEIIECTB W WX IIPEBpAILCHUMN;
BBIABJIATH B3aMMOCBSI3b XMMUYECKUX
3HAHWUI c MOHATHAMU u
IIPE/ICTABICHUSMU JOPYTHX
€CTECTBEHHOHAYUHBIX IIPEIMETOB;

- YMETb HCII0JIb30BATh
HauMEHOBaHUs XUMHUYECKUX
COCIMHEHU I MEXKyHapOIHOI O
COI03a TEOPETUYECKON U IIPUKIIAJHON
XMMUM W TPHUBUAIIBHBIE Ha3BaHUs
BOKHEUIIIMX  BEIIECTB  (ITUJICH,
alleTHJICH, TJIMLIEPHUH, ¢enou,
(dopManbaerna, yKCycHash KHUCIIOTa,
[JIALMH, YTapHbBIM Ia3, YIJIEKUCIIbIA
ra3, aMMMaK, TralleHas H3BECTb,
HETalleHasi U3BECTh, MUThEBAs CoJa U
JIPYTUX),  COCTAaBIATH  (HOPMYJIBI
HEOPraHUYECKUX M OPraHU4ecKuX
BEILIECTB, YPaBHEHUS XHMHUYECKUX
peakiuii, OOBSCHATH MX CMBICIK;
HIOATBEPXKIaTh XapaKTEpHBIE
XMMHMUYECKHE CBOWCTBA  BEIIECTB
COOTBETCTBYIOLIUMHU
OKCIIEPUMEHTAaMH U 3allUCsAMU
YPaBHEHUN XUMUYECKUX PEAKLUH;

- YMCTbH YCTaHaBJIMBATb
IMPUHAJICKHOCTD HU3YyYCHHBIX
HCOPraHNYCCKUX u
OpPraHn4YCeCKux BCIICCTB K

OTIpeNIeNICHHBIM KJIaccaM W TpyIaM
COCIMHCHUI, XapaKTepu30BaTh  HX
COCTaB M BaKHEHIIIE CBOMCTBA;
OTIPEEIATh BU/IBI
XUMHYCCKUX CBs3eH (KOBaJICHTHAS,
HOHHaS, MeTaJUTHIecKast,
BOJIOPOJTHAS ), THTTBIKPUCTALTHYCCKUX
pereTok BEIIIECTB,
KJ1acCu(UITUpPOBATh XUMHYECKHE
peaKium;

- chopmMHpOBaTh TMPEACTABICHUS: O
XUMHAYECKON COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOM KapTHUHBI
MHpa, POJIU XHUMHUU B TO3HAHUU
SIBJICHUU TIPUPOJIBI, B
(hopMUpPOBaHMM  MBINLIICHUS U
KYJbTYPBI JTUYHOCTH, ee
(YHKIIMOHATIBHON IpaMOTHOCTH,




HE00XOINMOH TUTS pelIeHus
MTPAKTUICCKUX 3a7a4 51
SKOJIOTHYECKH 000CHOBAaHHOI'O

OTHOIICHUS K CBOEMY 3JI0POBBIO U
IPUPOJIHOIL cpejie;

- YMeThb MPOBOAUTH pacueTsl IO
XUMUYECKUM dbopmynam u
YPaBHEHUSAMXUMHUECKUX PEaAKIIHi ¢

UCIIOJIb30BaHUEM bu3nueckux
BEJINYMH, XapaKTepH3YyIOLIHX
BELIECTBA C KOJIMYECTBEHHOM
CTOPOHBIL: MacChl, o0bemMa
(HOpMalIbHBIE ~ YCJIOBMSI)  Ta3oB,
KOJINYEeCTBA BEIIIECTBA;
UCTIOJIB30BATh CHCTEMHBIE
XUMUYECKUAE 3HAHUS IS IPUHSATHS
peneHuin B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C
BCIICCTBAMM W UX IPUMCHCHHCM.

OK 02.
Ucnonb3oBarb
COBpEMEHHBIE
cpeacTsa TIOWCKa,
aHaim3a u
HWHTEPIIPETAIIH
nHpopmanuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUHU TUTST
BBIMIOJIHEHUST  3aja4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B  o0aactu
MO3HAHUS:
- chOpMHPOBAaHHOCTE  MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH U OOIECTBEHHOM
MIPAKTHKH,
OCHOBAHHOT'O
KyJIbTYDp,
CIMIOCOOCTBYIOIIETO  OCO3HAHUIO
MECTa B MOJUKYJIbTYPHOM MUDE;
- COBEpILUCHCTBOBAHHWE  S3BIKOBOM U
YUTATENIbCKOW  KYJIbTYpPbl Kak CpelCTBa
B3aUMOJICHCTBUSL ~ MEXKIY  JIOJbMU U
MMO3HAHMS MUDA;
- OCO3HAHUE LIEHHOCTU Hay4YHOU
NeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYI0 U HCCIEN0BATENbCKYHO
JeSITEIbHOCTh UHIUBUTYaJIbHO U B TPYIIIIE;
Ogananenne YHUBePCAJIbHbIMH
y4eOHBIMH
NMO3HABATEJIbLHBIMH J€CTBUSIMH:
B) padora ¢ uHdopmauuei:
- BIIAJICTh HaBBIKAMHU TIOJTYIEHUS
nHPOPMAITUK W3 KCTOYHMKOB  Pa3HBIX
TUTIOB, CAMOCTOSITEIBHO  OCYIIECTBIISITh
MOWCK, AaHaIW3, CHUCTEMATH3AIUI0 |
WHTEPIIPETAlMI0 WHPOPMAIMK  Pa3THYHBIX
BUJIOB u
(dhopM mpescTaBICHHUS,
- CO3/1aBaTh TEKCTHI B Pa3NMYHBIX (popMarax ¢
y4eTOM HazHaueHUs MHPOPMAIIUU U TIeTIeBOM
ayJIUTOPUH, BBIOUpPAs ONTHMAIBHYIO (HOpMY
MIPEACTABJICHHUS U BU3YyaIU3allUN;

- OLICHUBATh JIOCTOBEPHOCTb,
JISTUTUMHOCTb uH(opmarwy, ee

HEHHOCTH HAYIHOI'0

Ha AAJIOre

CBOCTO

- YMCTh IUIAHUPOBATHL W BBIIOJJIHATH

XUMUYECKHN 9KCIIEPUMEHT
(mpeBpareHus OpPraHUYeCcKuX
BEILIECTB npu HarpeBaHuH,

HOJTyYEeHHE 3TUJICHA U U3Y4YEHHE €ro
CBOICTB, KaueCTBEHHbIE PEaKLUU Ha
anbJeruipl, KpaxMall, YKCYCHYIO
KUCJIOTY; JieHaTypaius OeNKOB Ipu
HAarpeBaHWW, IIBETHbIE  peaKIu
0€IKOB; NPOBOJUTh  PEaKIUH
MOHHOrO  OOMEHa,  OHpeneNsiTh
cpeny BOJIHBIX pacTBOpOB,
KaueCTBEHHbIE PEaKIUH Ha Cyibgat-,
KapOOHaT- M XJIOPUJ-aHHOHBI, Ha
KaTHOH aAMMOHWS; pemiarh
OKCTIEPUMEHTAIBHBIE  33a7a4d  TI0
temaM "Metamiel" u "Hemeramst")
B COOTBETCTBHM C TpaBUJIAMU
TEXHUKU 0e30MacHOCTH IpH
oOpamieHMd € BEIIECTBAMU U
71ab0paTOpHBIM 000pyI0BaHUEM;
TIPE/ICTABIISTh pe3yIbTaThl
XAMHYECKOTO  JKCIEpUMEHTa B
¢bopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIMX  PEAKIUN "
(opMyITMpOBaTh BHIBOJIBI HA OCHOBE
9TUX PE3YJbTATOB;

- yMeThb aHAITM3UPOBATh
XUMHYECKYIO uHpopmario,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB
(cpeactB MaccoBod MH(OpMAaLUH,
cetb VIHTepHET U ipyTHe);

- BIIQJIETh OCHOBHBIMH METOAaMU
HAyYyHOTO TIIO3HAHHWSA BEIIECTB U
XUMHUYECKUX sIBJICHUH (HaOmoaeHue,




COOTBETCTBHE TPAaBOBBIM W  MOpPAJIbHO-
THYECKUM HOpMaM;

- HUCIIOJNB30BaTh cpelncTBa
MH()OPMAIMOHHBIX u
KOMMYHHUKAITUOHHBIX ~ TEXHOJIOTHIMA B
peleHnn

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
" OpTraHU3aIMOHHBIX 3aga4 c
CcOOIrOIeHUEM

TpeOOBaHUI SPrOHOMUKH, TEXHHUKH
0e30IacHOCTH, THTHCHBI,
pecypcocOepekeHus, MPaBOBBIX u

THYECKUX HOPM, HOPM HH(POPMALIMOHHON
0€30I1acHOCTH;
- BJIAQACThb HABBIKAMHA paCHO?:HaBaHI/Iﬂ nu

M3MEpeHHe,
MOJICITUPOBAHHUE);
- YMETh TPOBOJUTH PACUETHl IO
XUMHUYECKHM bopmynam u
YPaBHEHHSM XHUMHYECKHX PEaKIIHi
C HCHOJb30BaHUEM  (PU3HUYECKHX

AKCTIEPHUMEHT,

BEJIMYUH, XapaKTepHU3YIOIINX
BEILIECTBA c KOJINUECTBEHHOMN
CTOPOHBIL: Macchl, o0bema
(HOpManbHBIE  YCJIOBHS)  Ta30B,
KOJIMYECTBA BEIIIECTBA;
UCIOJIb30BATh CHCTEMHbIE
XUMHUYCCKUE 3HAHUS JIJISI IPUHSITHS
peueHuin B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C

3anmThl  MHGOpMAIMY, WH()OPMAIMOHHON | BEIIECTBAMH M UX IPUMEHEHUEM
0€30MacCHOCTH JINYHOCTH
OK 04. - TOTOBHOCTb K CaMOPAa3BHUTHUIO, | - YMETh IUIAHUPOBATh M BBIIOJIHSITH
S dexTnBHO CaMOCTOSITETIbHOCTH U CAMOONPEEIICHUIO; | XMMUYECKHUI IKCIIEPUMEHT
B3aMMOJEICTBOBATD | - OBJIa/ICHHE HaBbIKAMHU y4eOHO- | (mpeBpaleHus OpPraHUYEeCKUX
u paborarhb B | HCCIIC/IOBATENBCKOM, IPOCKTHON U | BELIECTB pu HarpeBaHuy,
KOJIJICKTUBEC u | COLUATIbHOU NCATEIIBHOCTH, MOJIyYE€HHE STUIIEHA U U3YUEHUE €T0
KOMaH/JI€. Osiasenue YHUBEPCAJIBHBIMHU | CBOIICTB, KAYECTBEHHBIC PEAKIMM HA
KOMMYHHUKATUBHBIMH HeﬁCTBI/IﬂMI/I: aJlbACTUIbI, Kpaxmad, YKCYCHYIO
0) coBMecTHasI AeSITeTIbHOCTD: KHCIOTY; JCHATYpAlys OCIKOB IIPH
- IIOHMMAaTh u HCTIONB30BATh | yarpepaHnd,  LBETHBIE — PEAKIMH
TIpeMYyIICCTBA 5 OEJIKOB;,  TPOBOJMTH  PEAKIHH
KOMaHJTHOM ¥ MHJIMBUyaJIbHOMU paboThI; HOHHOrO ~ OOMEHa,  OIpEENATH
- MPUHUMATH LENH COBMECTHOH | ey BOJTHBIX PacTBOPOB,
ACATEILHOCTH, KaueCTBEHHbIE PeaKlny Ha cyibdat-,
OpraHU30BbIBATH " KOOPIMHHPOBATE | yanGopar- 1 XJIOPHI-AHHOHBI, HA
(V) 9
fgg{mm ;OT]:;ﬁHOCT;ﬁeHHIJ(;TCLOCTa?;’ITI’ KaTHOH aMMOHUS; pelarb
JICHCTBHH, - paclipeiie 6p0 © | okcriepUMeHTANBHBIE  3a7aduM IO
€TOM MHEHUH YYacTHUKOB OOCYXIaTh
¥ ¥ o YA temam "Mertasl" u "Hemeramisr")
Ppe3yJIbTaThl COBMECTHOM pabOoThI;
B COOTBETCTBUM C IpaBHJIaMU
- KOOPJIMHUPOBaTh U BBIIOJIHATH PabOTy B
TEXHUKH 6€30MacHOCTH pu
YCIOBUSIX PEATbHOTO, BHUPTYAIbHOTO H
. oOpamieHMd € BEIIeCTBaMH |
KOMOWHUPOBAHHOTO B3aUMO/IEUCTBHUS;
71ab0paTOpPHBIM 000pyI0BaHHEM;
- OCYIIECTBJISITh TO3UTHBHOE CTPATETNYECKOe
TIPE/ICTABIIATh pe3yNbTaThl
MOBEJICHUE B  PA3IMYHBIX  CUTYalMsX,
TPOSIBIATE TBOPYECTBO M BOOOPAXKEHHE, | VA 1CCKOTO - OKCIICpUMCHTa B
OBbITh MHUIIMATUBHBIM bopme 3armcn YpaBHCHHH
Osiajgenne yHHBepcaapHpivy | COOTBCTCIBYIOIIX — peakin — H
PeryJISTHBHBIMH JefiCTBHSIME: (hopMyIHpOBaTh BHIBOABI HA OCHOBE
r) NpUHATHE ceGst M APYTUX JIIOAEN: 9THX pE3yJIbTaTOB
- IPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX
JIOAE  OpU  aHaIM3e  Pe3yJIbTaroB
JEATENbHOCTH;
- IPU3HABaTh CBOE NpPaBO M TPaBO APYTUX
JIIOJICH Ha OIINOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHMUMATh MHUP C
TIO3UIIMH APYTOr0 YETOBCKA,
OK 07. B 06J1acTH 3K0JIOTHYECKOr0 BOCIUTAHMSI: |- C(HOPMHUPOBATH IPEICTABICHUSA: O

XUMHUYECKOU COCTaBJIAIONIEH




CoJeiicTBOBaTh - chopMHUPOBaHHOCTH AKOJIOTHYECKOM | €CTECTBEHHOHAYYHOM KapTUHBI
COXPaHEHUIO KYJBTYpBI, [MOHVUMAaHHE BIUSHUS | MUpa, POJIM XUMUU B TO3HAHUU
OKPYKaroLel cpezpl, | COUUAIbHO-3KOHOMMYECKUX IIPOLECCOB Ha | ABICHUH MIPUPOJIBL, B
pecypcochepeskeHH o, | COCTOSHUE IPUPOIHON 1 COLMAIBHOM CPEbI, | GOPMUPOBAHMU  MBILUIEHHA U
NpPUMEHSTh  3HAHHs | OCO3HaHHE rJ100aJIbHOTO XapakTepa | KyJbTYphl JUYHOCTH, ee
00 U3MeHeHuu | PKOJIOTHUYECKUX Mpodiem; (yHKIMOHATBHOM IPaMOTHOCTH,
KJIMMATa, NPUHIMIGI | -~ IUIAHAPOBAHNUE u OCYIIIECTBJIEHHE | HEOOXOIMMOIt JUTSt pelieHus
GEpEeKIUBOTO JEWCTBUI B OKPY’KAIOUIEW CpeZie HA OCHOBE | IMTPAKTHYECKUX 3a/1a4u
IIPOM3BOJCTBA, 3HaHUS LEJIed yCTOMYMBOIO  Pa3BUTHUS | HKOJIOTUYECKH 000CHOBAHHOTO
> DeKTHBHO 4eJI0BEYECTBa; AKTHBHOE  HENPUATHE | OTHOLICHHS K CBOEMY 3/10POBBIO H
eHCTBOBATD p | JEHCTBUIA, NPUHOCSIIMX BPE/] OKPY/KAIOIIEH | PUPOIHOM CperIe;
Ype3BBMANHEIX cpere; - yMmerb coOJrOfaTh  MpaBmiIa
CHTYAIHSX. - yMeHHe MIPOrHO3UPOBATH | SKOJIOTHUYECKU 1enecoo0pa3zHoro
HeOIaronpusTHHIC OKOJIOTUYECKHE | TIOBEACHUSI B OBITY H TPYAOBOM
MOCTIC/ICTBHSI MIPEANPUHIMAEMBIX | JESITEIBHOCTH B LEJIAX COXPAaHCHUS
JNENCTBUMN, TPEAOTBPALATh UX; CBOErO 370pPOBbS M OKpPYKaroUlen
- pacumpeHue OITbITa JIESITENIbHOCTU | IPUPOIHOM  CpENbl,  yYUTHIBATh
9KOJIOTMYECKON HAMPABICHHOCTH; OIACHOCTh BO3JICHCTBUSI Ha >KUBBIC
- OBJIAJICHUE HaBBbIKAMU y4eOHO- | OpraHu3Mbl ONpEIEIEHHBIX BEIIECTB,
HCCICOA0BATCIBCKOU, IIPOCKTHOU " | moHuMas CMBICIT IoKasareis
COLMAJIbHOM JIEATENIbHOCTH; Ipe/IeIBHOI JOITYCTHMO
KOHIICHTpAIlU1
[IK 2.4 BpIMONHATH | - YMEHHE ONPENENATh KOHCTPYKTHBHBIC | - c(hOpMHPOBATH MPEACTABICHUS: O
paboTsI 1o | 0COOEHHOCTH npu CTPOMUTEIBLCTBE | CBOMCTBAX  METALUIOB,  CILIaBax,
MPOCKTUPOBAHUIO M | )KEJIE3HBIX JOPOr, PEMOHTE M TEKYIIEeM | BHAaX KOppO3uH, o0nactu
CTPOUTEIBCTBY COJIEP’KaHUM JKEIE3HOJOPOKHOTO ITyTH; NPUMEHEHUS HEMETAUIMYECKUX U
KEJIE3HBIX JIOpOT, | - MOHUMAHUE TEXHOJIOTMYECKHUX MPOIECCOB | KOMITO3UITMOHHBIX MaTepuasosB,
3€MJISIHOTO TOJIOTHA M | TPOU3BOJACTBA PEMOHTHBIX paboT | BUax MW  CBOWCTBaxX  TOIUIHBA,
HCKYCCTBEHHBIX YKEJIE3HOAOPOKHOTO IMYTH U COOPY>KEHUM | CMa30YHBIX " 3aIUTHBIX
COOPY’KEHU MaTepuanax, CBOMCTBAx
HEOPTaHUYECKUX M OPTraHHYECKUX
COCIMHEHU TIpU  CTPOUTEIHCTBE
JKEJIE3HBIX  JIOPOT, PEMOHTE |
TEKyIIEM COJIEp’KaHUU

KCJIIC3HOAOPOIKHOT'O ITYTH.

B pesynbrare ocBoeHMsI mporpamMmbl y4eOHOTO MpeaMeTa peanu3yercs nporpaMma BOCIHMTAHUSA,
HanpasieHHas Ha (POPMUPOBAHUE CIIEAYIOIIMX JIMYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposBASIOUINI aKTUBHYIO T'Pa)IaHCKYIO MO3ULHNI0, TEMOHCTPUPYIOIIMHA MPUBEP)KEHHOCTD
MIPUHLUIIAM YECTHOCTH, INOPANLOYHOCTH, OTKPBITOCTH, DKOHOMMYECKM AKTUBHBIA M YYacCTBYIOLIUU B
CTYJEHUYECKOM M TEPPUTOPUATIBLHOM CaMOYIPABIEHHWH, B TOM YHUCJIE Ha YCJIOBUAX J10OpPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOMINN M YUaCTBYIOLIHH B JIESITEIbHOCTH OOIIECTBEHHBIX OPTaHU3aIHiA.

JIP 4 IIposiBnsironuii 1 AEMOHCTPUPYIOIINUNA YBaXXEHHUE K JIFOJSM TPyJa, OCO3HAIOIMINI IIEHHOCTh

CcOOCTBEHHOT'O

TpyAa.

Crpemsmuiicss K

PO ECCHOHATBHOIO KOHCTPYKTUBHOTO «IIU(POBOTO CIENA».
JIP 16 Ilpuobperenune oOyyaromMMHUCS COLMAIBHO 3HAUYMMBIX 3HAHUI O TNpaBWiIaX BEACHUS
HKOJIOTMUYECKOT0 0o0pa3a >KM3HH O HOpMax U TPaJULUAX TPYIOBOM JIEATEIBHOCTH YelIOBEKa O HOpMax U
TPaIULMSIX TTOBEACHUS YEIOBEKa B MHOTOHALIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.
JIP 23 Tlonyuyenune o0y4aromMHCs BO3MOXKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus JUYHOCTH.

JIP 30 OcymecTBisomuil MOUCK W HUCMHOJb30BaHUE HHPOpPMALUH,

dbopMUpOBaHHIO B

CETEeBOM cCpene JIMYHOCTHO U

HEeoOXOOUMOMN IS

3(1)(1)6KTI/IBHOFO BBITIOJITHCHHUA PAa3JIMYHBIX 3a/1a4, HpO(beCCHOHa.]'H)HOFO " JIMYHOCTHOT'O pa3BUTHA.




2 CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIIUILJIMHBI (ITPEJIMETA)

2.1 O0beM y4eOHOM TUCHHMILUIUHBI (PeAMeTa) U BUAbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0BEéM B yacax

O0bém o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM AU CHMIIIMHBI 72
B TOM YHCIIE:
OcHoBHOE coepxaHue 72
B TOM YHCIIE:
JICKITUH, YPOKH 34
caMmocTosiTenbHast pabora -
MIPaKTUYECKHUE 3aHATUS 28
nabopaTopHEIC 3aHATHS 10
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.4..
TeopeTudeckoe o0yueHue 34
MPAKTUYCCKHUE 3aHATHSI 28
nabopaTOPHBIC 3aHATHUS 10
KOHTPOJIbHbIE PadoThI 2
B coomeemcmeuu ¢ yueOuvim niawom no umoeam | cemecmpa ammecmayus
npo6ooUmCcs 8 hopme KOHMPOJILHOU pabomul.
[Ipome:xyTouHas arrectauus (B popme muddepeHIIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnyeckHii IJIAH U COJePKAHUE Y4eOHOM TMCHUILIMHBI (TIpeaMeTa)

1 2 3 4
dopmupyem
bI¢
HaumenoBaHue KOMIICTCHIH
pa3IeI0B 1 TeM Conep:xanue y4eOHOro MaTepuaJia, MPpaKTHYeCKHe U JJA00paTOpPHbIE 3aHATHS, Ob6beMm | u (OK), IIK
caMoCTosITeIbHAsA padoTa 00y4YaomuXxcs 4acoB "
JJUIHOCTHBIC
pe3yJbTaThl
(JIP)
Pasnen 1.Teopernyeckue 0oCHOBbI XUMHUH 8
Tema 1.1Ctpoenue . . OK 01 OK
ATOMOB. 1.1.10cHOBHBIE MOHATHUS U 3aKOHBI HEOPraHUYECKOM 1 001Iel xumuu. [lepuoanueckas cucteMa XUMHYECKIX 02
Tepuoanueckuii anemenToB JI.U. Menpaeneesa. CTpoeHue aroma JIP 16.23.30
3aKOH U Coaep:xxanue yueOHOro MaTepuaJia
[IepUOANYECcKast CoBpeMeHHasAMO/IENbCTPOCHUAATOMA. CUMBOIMYECKUMSI3BIKXIMHUH. XUMUYECKUIDIIEMEHT. OneKTpoHHas
cucremMa KoHpurypanust atoma. KiaccupukanusxuMUIeCKHXIIEMEHTOB(S-, P-, d-d1eMeHThl). BalleHTHbIE 37IEKTPOHBI.
XUMHYECKUX BanentHocTh.  DNEKTPOHHASIPUPOJAXUMHUUECKOMCBA3N.  DIEKTPOOTPULIATENBHOCT.  BHIIBI  XUMHYECKOWCBSA3U
anemenToB J[. 1. (koBajIeHTHas1, MOHHAS, METAIMYECKast, BOJJOPOIHAS ) HCIIOCOOBIEe00pa30BaHUSL. 2
Menneneena Ileprommueckast cucrema xuMuueckux 31eMeHToB /.M. Menneneesa. @usnueckuii cMbica [leproanueckoro 3akoHa
J . MenneneeBa. 3akOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XMMHUYECKHMX 3JIEMEHTOB, 00pa3yeMbIX MMH HPOCTBIX U
CIIOKHBIX BELIECTB B COOTBEICTBUM C IIOJIOKEHMEM XUMMYECKOro ojieMeHTa B llepuommueckoin cucreme.
MupoBo33peHdyeckoe 1 HayqHoe 3Hayenue [lepuomnyeckoro 3akona [I.M. Menneneesa. Ilpornossr JI.M1. Menneneesa.
OTKpbITHE HOBBIX XUMUYECKUX YIEMEHTOB
1.1. 2IlpakTuyeckoe 3ansaTHe Nel Pemenune mnpakTHKO-OPUEHTHPOBAHHBIX PACUYETHBIX 33qad 10 TEMeE: OK 01 OK
"OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI U PACUETHI 10 YPABHEHHUSIM XUMUYECKUX PEAKIUI" 02 [IK2 4
IIpopunibHbie M NMPOPECCHOHATBHO 3HAYMMBIE JJIEMEHThI COAEPKAHMSA: XVMHUECKUE SIBIICHUS B OCHOBE 2 TP '
TEXHOJOTUYECKUX OMNepanuil Ha MPEANPHATHIX KEeJIE3HOJAOPOKHOTO TpaHCIopTa (HarulaBka MpH PEMOHTHBIX 2 4.16.23.30
paboTax, HaHECEHHE JTAKOKPACOUHBIX MOKPBITUH). T
1.1.3lIpakTuyeckoe 3aHAaTHe N2 PemieHne NPaKTUKO-OPUEHTUPOBAHHBIX pPACUYETHBIX 337ad IO TEMe: OK 01 OK
ITepuoanueckas cucrema xuMmuueckux siemMenToB [[.M. MenaeneeBa. CTpoeHue aTroma 2 02 I1IK2.4
IpopuniabHbie 1 NpodecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI coAep:KaHusi. OCHOBHbIE XMMHYECKUE 3aKOHBI, JIP
TEOPHH U YYEHHs CIIOCOOCTBYIOT OoJjiee MOJHOMY M OCO3HAHHOMY TMOHWMAHHMIO XHMHYECKHX MPOIIECCOB IS 2,4,16,23,30




1 2 3 4
dbopMUPOBaHUS HAYYHOIO MHPOBO33PEHHUS;KAK OCHOBBI I KOJMYECTBEHHBIX PACUueTOB U PELICHUS MHOTHE
pacueTHbIE 33Ja4M IPAKTUYECKOr0 U TEXHOJIOTMUECKOT0 3HAUECHHUS.
1.1.4MpakTuyeckoe 3aHsaTHe Ne3PenieHne >KCrepuMEHTAIBHBIX 3a/1a4 M0 TeMe: THUIhl XUMUYECKUX CBSI3EH. OK 01 OK
THUIBI KPUCTANINYECKUX PELLIETOK 02
IpopuiabHble W NPOPecCHOHATBLHO 3HAYMMbIE 3JIEMEHTbI coaep:kaHus. KoMmIuiekcHble coenuHEeHus, 2 P
00pa3oBaHHbBIE JOHOPHO-AKIIETITOPHON CBS3bIO0, JJISl IPEAOTBPALCHNsT 00pa30BaHUs HAKHUIIA HA CTEHKaX KOTJIOB 2 4.16.23.30
1 B TEIJIOOOMEHHBIX TPyOax OXJIaKJICHHsI TU3EJIeH B TEIIOBO3aX rommeE
Paznea 2. XumMnueckue peakuumn 10
Tema 2.1 Tuner | 2.1.1 Kitaccudukanust ¥ THITBI XUMHYECKHX PEAKIUi HEOPTraHUIECKUX COeTNHEHHUN OK 01 OK
XUMHYECKHX 02 I1K2.4
peakuuii JIP
4,16,23,30
Conep:xxanue yueOHOIro MaTepuaJa
KnaccnpukanusuTHIIBIXUMHYECKIX PEAKIINHACYyYaCTHEMHEOPraHMY€CKMXBEIIECTB.
CocraBieHUeypaBHEHUUPEAKIIMICOCTIUHEHUS, PA3JIOKECHHs, 3aMelIeHusi, OOMEHa, BT.Y4. pEaKIHHUTOpeHHs,
OKHCJICHUS-BOCCTAHOBJICHHUS. 2
YpaBHEeHUsIOKHCIIEHUA-BOCCTaHOBIEHUs. (CTeneHbokucaeHusl. OKHUCIUTENbUBOCCTAaHOBUTENb. COCTaBICHUEN
YpaBHUBaHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIMIMETOAOMAIEKTpOHHOr00ananca.  OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHBIEPEAKIIMUBIPUPO/IE, TPOU3BOICTBEHHBIXITPOLIECCAXUKUZHE S TEIbHOCTHOPTaHU3MOB.
2.1.2 TIlpaktnueckoe 3ansaTHe Ned PemieHne HKCHEpUMEHTAIBHBIX 3a7a4 1O TeMme: "OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE peaKkIuu" OK 01 OK
[Ipodunbubie M mnpodeccHOHATBHO 3HAYMMbIE 3JIEMEHTBHI COJAep:KaHMSA.3HAYCHHUE OKUCIUTEIbHO- 5 02 TIK2.4
BOCCTAHOBUTENIBHBIX PEAKLUUI B MPUPOAE U HA NPEANPUATHIX JKEIE3HONOPOKHON OTpaciau. OKHCIUTEIBHO — JIP
BOCCTaHOBUTEJIbHBIE MTPOLIECCHI KaK OCHOBA MPOILIECCOB KOPPO3UH METAIIOB, paOOThl XUMUYECKUX HCTOUYHUKOB 4,16,23,30
TOKA M aKKyMYJISITOPOB, CTOpaHMsl TOIUIMBA B TU3EJSIX TEIJIOBO30B U T.11.
Tema 2.2 2.2.1PacTBOpeHme Kak (PU3MKO-XUMHUIECKHAHN TPOIIECC. OK 01 OK
JIEKTPOJIUTHYECK 04 I1K2.4
asi [uccouuanus u JIP
HOHHLIH 00MeH 4,16,23,30
Copaepxxanue yueOHOro MmaTrepuaJia
Teopusanekrponautnyeckoiancconnanyy. VoHbl. DIEKTPOIUTHI, HEIIEKTPOIUTHI. PeakiMUMOHHOro oOMeHa. 2

COCTaBJ'ICHI/ICpeaKHHﬁHOHHOFOO6MCHaHYTCMCOCTaBJ'ICHI/ISII/IXHOJ'IHBIXI/ICOKpaH_[eHHBIXI/IOHHBIX ypaBHeHPIfI.
KI/ICJ'IOTHO-OCHOBHLICpCaKI_II/II/I. 3aI[aHI/I}IHaCOCTaBJ'IeHI/IeI/IOHHBIXpeaKI_II/Iﬁ.




1 2 3 4
[TpakTHyeckoe HCIOJIb30BaHHWE PEaKIUi HOHHOIO OOMEHAa M TUIPOJiH3a B TEXHOJOTMYEeCKUX Mpoleccax
YKeJIe3HOLOPOXKHOr0 TpaHcnopTa. [loHATHUA: ralbBaHOCTErUs], rajibBaHOIJIACTUKA, UX IpPAKTHUYECKOe
3Ha4YEHHE B KeJIe3HOLOPOXKHOM X0351MCTBE.
2.2.2J1aGopaTopHoe 3auaTHe (padota) Nel"lccnenoBanue cBoiicTB anekTponutoB. Onpenenenue pH cpeabl OK 01 OK
pacTBOpoOB. Teopust 3NEKTPOTUTHIECKON Tuccoruanuu” 04 [1K2.4
I[IpodunbHbie U NMpPoecCHOHATBLHO 3HAYUMBbIE 3JIEMEHTbI COAEP:KAHMA. AKKYMYJSTOPBI: MNPUHIUI HX 2 JIP
paboThI, X TPUMEHEHHE B TATOBOM TOJIBHIKHOM COCTaBe. 4,16,23,30
2.2.3J1a6opaTopHoe 3aHsiTie (padoTa)Ne2 "Peakiiuu HoHHOTO oOMeHa. [ 'uaponus coneit" OK 01 OK
[Ipopuiabubie ©  npodeccHoOHAJBLHO  3HAYUMMbIe  JJIeMeHTbI  cojep:xkaHus.llpumenenue  Ha 04 TIK? 4
YKEJIE3HOJJOPOKHOM TPAHCIIOPTE PEAKIMH MOHHOTO OOMEHa JUIsi yMSTYeHUs BOJbl (CHIDKEHHE KOHIICHTPAIUH 2 P '
woroB Ca®* wu Mg2+) B CHCTEMAaX OXJIAKJCHHUS TEIUIOBO3HBIX JBUTATENEd W JU3ENb-1I0e310B.I'naponu3 Ha 4.16.23.30
OPEINPUATHSIX KEJIEe3HOAOPOKHOTO TPAHCIIOPTA. o
Pasjen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPraHUYECKUX BellleCTB 14
Tema 3.1 | 3.1.1 OcHOBHBIE KIACCHI CIIOKHBIX HEOPTaHMYECKUX COSAMHEHUM. OK 01 OK
Knaccudukanms, 02 T1IK2.4
HOMEHKJIaTypa W JIP
CTpPOEHHUE 4,16,23,30
HEOPTraHUYECKUX Conep:xxanue yueOHOro MaTepuasa
BEILIECTB [TpenmeTHeoprannueckoitxumun. KiaccuduxarusiHeoprannyeckuxpemecTB. [IpocTbienciioKHbIE BEIIECTBA.
OCHOBHBIEKJIACCHICIIOKHBIXBEIIIECTB (oKCHABL, TUAPOKCHIBI, KHUCITOTHI, COJIN). B3aumocssi3b
HEOPTraHWYECKUXBEIIECTB. ATperaTHbIECOCTOSTHUSIBEIIIECTRA. KpucrannmaeckuenamoppHbieBeIIecTBa. 2
TUNBIKPUCTAIUNTMYECKUXPENIETOK ~ (aTOMHAsi, MOJIEKYyJsipHasi, HMOHHAas, MeTauiMueckas). 3aBUCHUMOCTH
(U3UYECKUXCBONCTBBEIIECTBAOTTUIIAKPUCTAIITUYECKOMPEIIIETKH. 3aBUCUMOCTEXUMUYECKON
AKTHBHOCTHBEIIECTBOTBUIAXUMHUYECKONCBAZUUTUIAKPUCTATUTMYECKOMUPEIIIETKH. [TprauHbI
MHOTO00Pa3usIBEIIECCTB
3.1.2IlIpakTnyeckoe 3anaTHe NeSPenienne sKcrepMMEHTANIBHBIX 3a/1a4 10 TeMe: YUCThle BEIecTBa U CMECH. OK 01 OK
JlucriepcHble CUCTEMBI. 2 02 TIK2.4
IpopunibHble U NMPOoPecCHOHATBHO 3HAYMMBIE JJIeMEHThI coaep:kaHusA.CTeKIOMIACTUK KaK OCHOBa ISt JIP
W3TOTOBJICHUS JETANEH BaTOHOB. 4.16,23,30
Tema 3.2 ®usuxo- | 3.2.1 Meramiel. [Tonmoxkenne B [ICXD J[.M. MengeneeBa, 0COOCHHOCTH cTpoeHUs. Kopposus MeTayioB. OK 01 OK
XUMUYECKUE Mertoap! 3alIUTHl KOHCTPYKIMH MOJABH>KHOTO COCTaBa 02 I1K2.4
CBOICTBA JIP
HEOPraHU4eCcKuX 4.16,23,30
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BEIIIECTB Conep:kanue y4eOHOro MaTepuaa
Mertansl. Oo0umepu3nuecKueNXUMHYECKUECBONCTBAMETAIIIIOB. CrniocoObImnoydeHusl. 3HaueHue 5
METaJUIOBUHEMETAITIOBBIIPUPOICUKU3HEAESTEIIbHOCTUYEII0BEKANOPTaHU3MOB. Koppo3susimeranios:
BUABIKOPPO3UH, CTIOCOOBI3AIIUTHIMETAIUIOBOTKOPPO3UH
3.2.2 IIpakTnueckoe 3aHsiTue Ne6 Pemenre skcriepuMeHTAIbHBIX 3a1a4 1o Teme: "MeTtamibr" OK 01 OK
IIpopuibHbie M npodeccHOHAJBLHO 3HAYMMBIE JJIEMEHThl COAEP/KAHUA.JIOKOMOTMBHOE M BaroOHHOE 2 02 IIK2.4
XO035ICTBa KaK OCHOBHBIE MMOTPEOUTENIN [IBETHBIX METAJUIOB Ha JKEJI€3HOI0POKHOM TPaHCIIOpTE. JIP
4,16,23,30
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0cOOCHHOCTH CTPOCHHS OK 01 OK
02 I1IK2.4
JIP
4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJa
Hemeramnsl.  OOumepu3nyecKuenXxuMU4eCKMeCBOMCTBAaHEMETaNIOB. T MITMYHbIECBOMCTBaHEMEeTalIOB [V~ 5
VlIrpynn. KnaccudpukanusuHomMeHKIaTypacoenHeHniiHeMeTauioB. [I[pyMeHeHre BaXKHENIIIMX HEMETAJJIOB
Y UX COeJIMHEHUH B YKeJIE3HOA0POXKHOM X0351UCTBe KpyroBopoThIOMOTe€HHBIX 2JIEMEHTOBBIPUPOIC
3.2.4 TIpakTH4eckoe 3ansATHe Ne7 Perienue skcrepuMeHTaIbHBIX 3a/1a4 o Teme: "Hemeramsr" OK 01 OK
IIpodgunbHbie U nNpogeccHOHATBHO 3HAYMMBIE 3JIeMeHThl colaep:kanus.llpumenenuekpuntona B (apax 02 [IK2.4
MOJABUKHOTO cocTaBa.dTOp — KOMIIOHEHT >KHMJIKOM CMa3Ka Il YMEHBLIEHUs TPEHHUs JAeTaled U Y3JI0B 2 P '
MOJBUKHOTO cocTaBa. KpeMHUNl - 3J€MEHT HHTErpajbHbIX MUKPOCXEM CHCTEM YIPAaBIEHUS ABM)KEHHUEM 4.16.23.30
MI0€3/10B. T
Tema 3.3 | 3.3.1'eneTnueckas CBsI3b HEOPTAaHMYECKUX COCAMHEHUH OK 01 OK
Wnentudukanus Hrorosasi konTpoJbHasi padora Nel 02 IIK2.4
HEOPraHUYECKUX JIP
COeIMHEHNH 4.16,23,30
Copaeprxanue y4yeOHOro MmaTrepuaJia
XHMMHUYECKUECBOMCTBAOCHOBHBIXKIACCOBHEOPTaHUUECKHUXBEIIECTB (oxcuoB, THJIPOKCHJIOB, KHCJIOT,
COJIeHHIp.). 3aKOHOMEPHOCTHUBU3MEHEHUUCBOMCTBIIPOCTHIXBENIECTB, BOJIOPOJIHBIXCOETMHEHUH, 2
BBICIITMXOKCHIOBUTUIPOKCHIOB. WNnentudukanusHeopraHnyeCKUXBeIeCTBCUCIIONb30BAHUEMUX PUZUKO-
XUMHUYECKHXCBOUCTB,XapaKTePHBIXKaY€CTBEHHBIXPEAKITHI
Hmoz | cemecmpa: MaxkcumanbHas yueOHast Harpy3ka (Bcero) 32
OOs3aresbHas ay IUTOpHAs yueOHas Harpy3Ka (Bcero) 32
MIpaKTUYCCKUEC 3aHATUA 14
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nabopaTopHble 3aHATHS (PabOTHI) 4
KOHTpOJIbHast paboTa 2
Pa3gen 4. CTpoeHue U CBOiiCTBAa OPraHMYecKUX COeTUHEHU 32
Tema 4.1 | 4.1.11TonsTre 06 OpraHMYECKUX BEIIECTBAX, X MPUMEHEHUE Ha )KEJIE3HOU J10pore. OK 01 OK
Knaccudukanms, 02 I1IK2.4
CTpOEHHE 5 JIP
HOMEHKJIaTypa 4,16,23,30
OpPraHUYECKUX Copaeprxxanue yueOHOro MmarepuaJia 2
BEIIECTB I[NosiBneHnenpa3BUTHEOPraHUUECKOUXUMUMKAKHAYKH. [IpenmeTopraHMyeCKONXUMUHY.
MecTon3HaYeHHEOPraHNIECKOMXUMUMBCHCTEMEECTECTBEHHBIXHAYK. XMUMHUECKOE CTPOCHHE KakK IOPSIOK
COEJIMHEHUS] aTOMOB MOJIEKYJIE COIJIACHO MX BaJ€HTHOCTHU. [IprMeHeHne opraHMyecKiX BELIECTB Ha jKeJIe3HON
Jopore
4.1.2Teopust A.M. bytnepona. Knaccudukanus opraHn4ecKux BEIIECTB. OK 01 OK
02 IIK2.4
JIP
4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa 2
[TonoxeHUATeOpUMXUMHUYECKOTOCTpOeHUssOprannyeckuxcoequHeHuiiA.M.  BytiepoBa.  YriepoHsliickener
OpPraHMYecKOM  MOJNIeKyJ bl  3aBHCHMMOCTh ~ CBOMCTB ~ BEIIECTB OT  XMMHMYECKOTO  CTPOCHHUSI  MOJEKYIL.
N3omepusinuzomepsl.IlonsTHeohyHKIIMOHATBHONT pyTIIIE. Pagukai.
[TpuHIMnBIKIaCCH(PUKAITMHOPTaHMYECKUX COSTUHEHUH.
MexryHapoiHassHOMEHKIATy pau IPUHIMITBIHOMEHKJIATY phlOPraHMYECKUX COSTMHEHUM
Tema 4.2 CpoiictBa | 4.2.1AnkaHbl: cOCTaB, CTPO€HUE, TOMOJIOTHUECKUI ps. OK 01 OK
OpPraHUYECKUX 02 TIK2.4
COEIMHEHU I JIP
4,16,23,30
Coaep:xxanue yueOHOIro MaTepuaJa 2

[IpenenbHBICYTIEBOAOPOABI  (ATKAHBIMIIMKIOATKAHB).  OCOOCHHOCTH KiIacCU(UKAIMA W HOMEHKJIATYPHI,
H30Mepus, (busnueckue CBOMCTBA, XUMUYECKHE CBONCTBA, CHIO0COOBI MOy YEHUSI.
['openneMeTaHakakOAMHU30CHOBHBIX MCTOYHHUKOB TEIUIA B MPOMBINIIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX
YIJIEBOJOPOAOB, HAX0XK/ICHHE B PUPOJI€ U IPUMEHEHUE aJTKAHOB.




2

4.2.2 Ilpaktuyeckoe 3ansaTue Ne8 PemieHne sKCepUMEHTANBHBIX 3amad 1o TeMe: '"CpaBHHUTEIbHAS
XapaKTepUCTHKA METaHA U ATaHa"

IIpodunbHbie U MpodeccHOHATbHO 3HAYUMbIE 3JIEeMEHTHI coAepkaHus.)Kuakue yrieBoaopoabl (OEH3UHBL,
KEPOCHHBI, COJISIPOBBIE Macjia, Ma3yT) - B KadeCTBE TOpPIOYEro B JIBUraTeNsiX BHYTPEHHETO CropaHus
MOJIBU’KHOTO COCTaBa >KEJIE3HOIOPOKHOIO TpaHcmopTa. TBepible yriaeBoAopoas! (mapauHbl) — KOMIOHEHTHI
KUJKUX CMa30K, HCIIOJIb3YEMbIX [UISI CMa3Kd TPYLIUMXCA Y3J0B TEIJIOBO3HBIX JIBUraTeliel, OCEBbIX
MOJUIMITHUKOB BaroHOB 3JIEKTPOBO30B, TEIJIOBO30B. [ 'ajlOreHNpOM3BOAHBIC YTJIEBOJOPOABI - B KadecTBe
XJIaJIareHTa B peprKepaTOPHBIX BaroHax.

OK 01 OK
02 IIK2.4
JIP
4,16,23,30

4.2.3 Ankensl, ankaaueHbl. CocTaB M1 OCOOCHHOCTH CTPOCHUS

OK 01 OK
02 IIK2.4
JIP
4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJa

Henpenenbuble (aiakeHbl, alKMHbIMANKAAUEHBI). OCOOEHHOCTH KiIacCHU(PUKAIMU U HOMEHKIIATyphl, H30MEpUs,
buznueckue CBOICTBA, XUMHUYECKHE CBOICTBA, CHocoObI MOJTyYeHUSI.
["opeHuearieTuIeHaAKaKUCTOYHIUKBBICOKOTEMIIEPATYPHOT OIUIAMEHUISICBapKUHpe3kuMeTauioB.  [Ipaktudeckoe
MIPUMEHEHHUE AJTKEHOB U aJKaJUEHOB B KEJIE3HOJOPOKHOM X0341CTBE

4.2.4 IlpakTnuyeckoe 3anaTue Ne9PemnieHue sKcnepuMEHTAIBHBIX 3aaad 1o teme: "llomyuenue sTuiieHa n
W3y4YeHHUe ero CBOMCTB"

IIpoduiabubie ¥ npodgeccHOHAJBHO 3HAYUMBbIE JJIEMEHTBHI coaepkaHusa. [IpuMeHeHHs nonMMEpoB Ha
IPEIIPUATHSIX JKEIE3HOJOPOKHOTO TPAHCIIOPTAIA JIEKTPOU3OIISALNH, PyKaBOB TOPMO3HOM CHCTEMBI IIOE3/10B,
NPUBOJHBIX pEMHEH, HOOHUTOBBIX COCYAOB AaKKyMyJIATOpPOB, JeTajJled M 3alUTHBIX MOKPBITUH Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE

OK 01 OK
02 IIK2.4
JIP
4,16,23,30

4.2.5 TIpakTuyeckoe 3ansitue NelO Pemenue sKkcnepMMEHTaIbHBIX 3ajJad Mo Teme: "ALIETWIEH M €ro
romosioru" (AJIKMHBI)

IIpoduabHbie u NMpodeccHOHATBLHO 3HAYUMBIE 3JIeMeHThI cojiep:kaHus.[IpiMeHeHenonuMepsl Ha OCHOBE
NPOM3BOJHBIX AJIKHHOB B KA4eCTBE HW3OJIIUM 3allUTHBIX 000JI0UYeK KaOeNbHBIX H3MENWH W TPOBOJOB,
BHYTPEHHEH OT/IEJIKH NMACCA)KUPCKUX BArOHOB M BarOHOB JIEKTPOIIOE3/10B

OK 01 OK
02 TIK2.4
JIP
4,16,23,30

4.2.6 Apenbl. CocTaB, CTpOCHHE, MTOJTyICHUE

OK 01 OK
02 IIK2.4
JIP
4,16,23,30




Conep:kanue y4eOHOro MaTepuaa
OcobenHocTr Kiaccu(UKAMM U HOMEHKJIATYPHI, U30Mepus, (PU3MUECKHUE CBOIMCTBA, XUMUYECKUE CBOWCTBA,
CHOCOOBI OTYYCHHUSI.

4.2.7 TlpakTnyeckoe 3ansiTue Nell Pemenue sKkcnepuMEHTalIbHBIX 3a7ad mo Teme: "CpaBHHUTENbHas
XapaKTepUCTUKa CIUPTOB"

IIpoduabHbie M NpodecCHOHAJBLHO 3HAYMMBbIE 3JIeMEHTbI coAep:kaHuA.OJIHOATOMHBIE CIHUPTBI — Kak
OCHOBA JIAKOKPAaCOYHBIX MaTEpUaIOB HaXOJAIIMX CBOE MPUMEHEHHE B XKEJIE3HOIOPOKHOM XO3sMcTBE (Kpacka
JUIS TIOKPBITHS TACCAKUPCKUX W TPY30BBIX BArOHOB; IUIACTH(HKATOPHI, MPUMEHSIEMBIE B CBETO-, TEPMO-,
MOpPO030-, BJIArOCTOMKUX JAETalAX MOJBUKHOIO cocTaBa U T.J.). IlpuMeHeHne 3THIICHIIIMKOMSA U INIMIEepuHa B
KayecTBE aHTH(QPU30B B paguaTopax CHUCTEM OXJKICHHUS JBUTATENCld BHYTPEHHETO CrOpaHUs;
THJIPABIMYECKUX, TOPMO3HBIX M 3aKAJOYHBIX JKUAKOCTEH B IOJBHKHOM COCTAaBE IKEJE3HOA0POKHOTO
TpaHcnopra. [IpakTuyeckoe 3HaYeHHE apOMAaTHUYECKUX CHUPTOB M HX IPOU3BOJHBIX B KEIE3HOIOPOKHOM
XO35IUCTBE. Y CI0BHsI IEPEBO3KU CIUPTOB IO XKEJIE3HOU 10pOre

OK 01 OK
02 IIK2.4
JIP
4,16,23,30

4.2.8 Anpnerunpl. Kap6onoBbie kuciioTsl. CocTaB, CTpoeHUE, KiTacCHU(DUKAIIHS

OK 01 OK
02 IIK2.4
JIP
4,16,23,30

Conep:xxanue yueOHOro MaTepuasa

OcobeHHOCTH KaccU(UKAMU M HOMEHKJATYpbl, U30Mepusi, (GU3NUYECKUEe CBONCTBA, XMMHUYECKHE CBOICTBA,
crocoObl nomydeHus. Mblia Kak coJid BBICHIMX KapOOHOBBIX KHCIOT, UX Moroulee aeiicteue. CinoxHble 3hUpsI
KaK [TPOU3BO/IHbIE KapOOHOBBIX KHCIIOT.

4.2.9 JIabopaTopHoe 3aHsTHE (padoTa)Ne3"CBolicTBa aJIbJIETHIOB M KAPOOHOBBIX KHCIIOT"

IIpoduiabHbie U NPOPecCHOHATBLHO 3HAYHUMBbIC JJIEMEHTHI coAep:KaHMs. MypaBbUHBIM aJbJIeruJ Kak
KOMIIOHEHT OaKeJIUTOBOTO JIaKa, ABJIAIOIIMMCSA aHTUKOPPO3UOHHBIM IMOKPBITUEM JJISI BArOHOB. TexcTonnuT Kak
OCHOBa JUIsl M3TOTOBJICHMSI 3yOUaTBIX KOJEC, BKJIAJBINICH MOAIIUIHUKOB, a TaKXKe KaK AIIEKTPOHU3OIATOP.
AcCOOTEKCTOJIUT KaK KOMIIOHEHT AJId U3rOTOBJICHHUA TPYHIUXCA JleTaHefI AUCKOB CHCINICHHA W TOPMO3HBIX
KOJIONOK  Ha  JKEJIIE3HONOPOXXKHOM  TpaHcrnopre.  [IpumeHeHue  ameTtoHa B KEJIE3HOLOPOKHOM
XOSSIfICTBGHpI/IMeHeHI/Ie IIIaBeJIeBOfI KHCJIOTBI AJId OYMCTKU MCTAJUIOB OT PXKaBUWHBI U HAKUIIW, B TOM YUCJIC U B
KOTJIaX JIOKOMOTHBOB.IIepeBo3Kka 1 MapKUPOBKA allbJIETUI0B M KAPOOHOBBIX KUCJIOT MO JKEJIE3HOU JJopore

OK 01 OK
02 OK 04
[1IK2.4
JIP
4,16,23,30

4.2.10 MpaxkTnyeckoe 3aHsaTHe Nel? Pemenue skcreprMeHTaIbHBIX 3amad 1o Teme: "CIIoKHBIE 3(QHPHL
Kupsl. [Torarue o CMC"

IpoduiabHbie 1 npodeccHOHAJBLHO 3HAYUMBbIE 3JIeMEHThI colepxkaHusi. byTusaneraT Kak KOMIIOHEHT
neHTadTaleBblX 3MaJiel, HCIO0JIb3yeMbIX [/l OKPAaCKM NacCaKUPCKUX BaroHOB M JIOKOMOTHUBOB;

OK 01 OK
02 TIK2.4
JIP
4,16,23,30




1 2 4
3JIEKTPOHU30JISILUOHHBIX JIAKOB, NPUMEHSIEMbIX NPU PEMOHTE TATOBbIX JBUraTesield. MblId BBICIIMX
YKUPHBIX KUCJIOT KaK 3aryCTUTE/IM B IJIACTUYECKHUX CMa3KaX, IPUMEeHsEMbIX B pa3JIMYHbIX MeXaHHW3Max
JUI1 CMa3KU NOJUIMIIHUKOB, 3y64aThIX KOJIEC, BHHTOBBIX U L|eNIHbIX llepe/iay, IIapHUPHBIX COeJUHEHUU U
Ap.
4.2.11 Amunbl. AHUITUH OK 01 OK
02 I1K2.4
JIP
4,16,23,30
Conep:xxanue yueOHOIro MaTepuaJa
OcoOenHocTy KJIaccU(UKALUA U HOMEHKIATYPBI, H30Mepusi, (U3NUECKHUE CBOMCTBA, XMMHUYECKHE CBOWCTBA,
CIOCO0ObI OJTYYEHHUSI.
4.2.12 JladopaTopHoe 3ansitue (padora)Ne4" AmuHokucnotsl. benku. PacrioznaBanue BonokoH" OK 01 OK
IIpodunbubie M npodeccnoHATbHO 3HAYMMbIE 3JIEeMEHTBHI colep:kaHMs. KanpoH — Kak KOMIIOHEHT 02
BHYTpPEHHEHN OTAENKU MOJBUKHOTO cocTaBa. [IpuMeHeHne Kiest Ha OCHOBE MOJMaMK/ia B BarOHOCTPOEHUU ISt OK 04
CKJIeMBaHUs. MHUIOpa-MopomIacT — Kak OCHOBa MJis TEIUIOM3OJIALUUA H30TEPMUYECKUX, MACCAKUPCKUX U [1K2.4
pedprxepaTopHbIX BaroHOB. TeXHHMUECKMI BOMJIOK Kak IMPOKJIAJ0YHBIA Marepuan B Oykcax NpH PEMOHTE JIP
BaroHOB U JIOKOMOTHBOB. 4,16,23,30
Tema 4.3 | 4.3.1 JIaGopaTopHoe 3ausTHe (padoTa)Ne5"CroiicTBa yrieBo10B" OK 01 OK
Wnentudukanus IIpopuniabHbie M NpodecCHOHANBLHO 3HAYMMBIE JJIEMEHTBI colaep:xkanuda. [IpuMeHeHuenpeccoBaHHON 02
OpTaHUYECKUX JPEBECHUHBI /ISl BKJIAABIIIEH MOAIINIHUKOB, BTYJOK, OMOPHBIX IUIMT, U3FOTOBJICHUS IIECTEPEH MOJBUKHOIO OK 04
BELIECTB, UX | COCTaBa >KEJIE3HOL0POKHOIO TPAHCIIOPTA. [1K2.4
3HaYeHUE " JIP
MIPUMEHEHHE B 4,16,23,30
OBITOBOI u | 4.3.2 Porb xuMuu B 00€CTIEUeHUH SKOJIOTHIECKOM, YHEPTETUIECKON 1 MHUIIEBON 0€30MacHOCTH OK 01 OK
MIPOU3BOJICTBEHHOU 02 IIK2.4
JIeITeIbHOCTHU JIP
YyeJI0BeKa 4.16,23,30

Copaeprxanue y4yeOHOro MmaTrepuaJia
PonboprannieckoiXMMHUUBPEIIEHUUTPOOIEMIHEPreTUYECKO0€30I1acCHOCTH, BPa3BUTUUMEAUIIMHBI, CO3/IaHUU
HOBBIXMATEpHUAJOB, HOBBIXMCTOYHUKOBIHEPI MU
(apTEepHATUBHBIEUCTOYHUKHIHEPTUH ). OTaCHOCTHBO3IEHCTBUSTHAXKUBBICOPTaHU3MBIOPTaHUYECKUXBELIECTBOT/]
€JbHBIXKJIACCOB (YTIE€BOIOPOAbI, CIUPTHI, PEHOJIbI, XJIOPOPTaHUYECKUEPOU3BOIHbIE, ATTbAETUIABIUAP.), CMBICIT




1 2 3 4
[10Ka3aTeJSINPEAeSIbHOI0NY CTUMOMKOHIIEHTPALIK
Paznen S. Kunerudyeckue 1 TepMOXUMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSA XMMHUYECKUX Peakiuii 2/1
Tema 5.1 Ckopocts | 5.1.1 IIpakTuueckoe 3ansitue Nel3 PemieHne NpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3a/1ady IO TEMe: 2 OK 01 OK
XUMHYECKUX "CKOpOCTh XUMHUYECKUX PEaKIMi. XUMHUYECKOE paBHOBecHE" 02 [IK2. 4
peakuui. IpodpuabHble M MNpodeccHOHAIBLHO 3HAYHMMBbIE 3JJIeMeHTHhI cojep:kaHusi. bBydepHsie pacTBOpsl B TP '
XHUMHUECKOE TEXHOJIOTHYECKUX Tporeccax (MpU 3IEKTPOXUMHUYCCKOM HAHECEHHU 3alllUTHBIX MOKPBITHI, B MPOU3BOJICTBE 4.16.23.30
paBHOBECHE KpacuTeei) T
Pazgen 6.PacTBopbl 2/1
Tema 6.1 Ilonsarue | 6.1.1 IIpakTuyeckoe 3ansitue Neld PerneHue NpakTHUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJad IO TeMe: 2 OK 01 OK
0 pacTBOpax "PacTBOpBI, HCIIOJIb3yEeMbI€ B OBITOBOI U MIPOU3BOJICTBEHHOU NEATEIBHOCTH YeloBeKa" 02 I1K2.4
IIpopuibHbie U NPopecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI coepkaHus. [lepeBo3ka pa3nuUHbIX KUAKOCTEN JIP
110 JKEJIC3HOM JTIOpore. 4,16,23,30
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM €SITEJIbHOCTH YeJIOBEKa 4/2
Tema 7.1 Xumus B | 7.1.1 HoBeiline 10CTHXKEHNUS XUMUYECKON HAYKH U XMMHYECKON TEXHOJIOTUN OK 01 OK
ObITY " 02 OK 07
IIPOU3BOJCTBEHHON [1IK2.4
JICSITeIbHOCTH JIP
YyeJIoBEeKa 4.16,23,30
Conep:xxanue yueOHOro MaTepuaJa 2
HogeiinmenocTHkeHUSIXMMUYECKOMHAYKUMXUIMUUECKOMTEXHOJIOTHH.  POTbXMMUMBOOECTICUEHUH  SKOJIOTMUECKOH,
HHEPreTUYECKONUIHUIIIEBOHOE3011aCHOCTH, Pa3BUTUUMEIULIIHBI. [IpaBunanouckaun
aHAIN3aXMMHUYECKONUH(DOPMAIIMUM3PA3TMYHBIXUCTOYHUKOB (HayuHassMy4eOHO-HayYHasIIUTEPaTypa,
cpeacTBaMaccoBoinH(opMmaru, cerbMHTEepHET)
7.1.2 TlpomexxkyTouHasiaTTecranusimoguciumimge. J{udpeperunpoBanuslii 3auet 2 OK 01 OK
02 OK 07
[1K2.4
JIP
4,16,23,30
Hmoz 1| cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCero) 40
OOsi3aTenbHast ayAMTOpHAs y4eOHast Harpy3ka (Bcero) 40
MIPAKTUYECKUE 3aHATH 18

1abopaTopHbIe 3aHATHUS (PabOTHI)




2 3

nudepeHITMPOBaHHBIN 3a4eT 2

Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72

O0s3arespHas ay IUTOpHAs yueOHas Harpy3Ka (BCero) 72

IPaKTUYIECCKUE 3aHATHUA 28

nabopaTropHblie 3aHATHS (PabOTHI) 10

KOHTpOJIbHast paboTa 2

HUmoeosas ammecmayusi 6 popme nuddepeHIMpOBaHHOTO 3a4eTa 2




3. YCJIOBMUSI PEAJIM3ALIUY TIPOTPAMMBI YUEBHOM JUCUUILINHBI
(MIPEJMETA)

3.1 TpedoBaHUsI K MUHUMAJIbHOMY MaTepHAJbHO-TEXHHYECKOMY 00eCIeueHN 0
VYueOHas qucuuiuinia (mpeaMer) peanns3yercs B yueOHOM KaOMHETe XMMUU U OUOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. ITocamouHble MeCTa IO KOJTHMYECTBY O0YUYarOIIHXCS.
2. PaGouee mecTo mperogaBaTes.

3. MeToauueckue MaTepuabl 10 TUCIHILIHHE
Texnuuecxkue cpeocmea 00yyeHUs.

- KOMITBIOTEP

Ayouosusyanvhvie cpedcmea 0Oyuenus

3.2. UudopmanuonHoe obecriedeHHe peasnu3aiuu MporpaMMbl

IlepeueHb pekoMeHIyeMbIX Y4YeOHBIX W3IAHHUH, TOMOJTHHUTEILHOH JHUTEPATYPHI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M01MOTEYHOr0 (pOHIA:

3.2.1.0cHOBHbIE HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: y4eOHUK U TPaKTUKYM Ui CpeIHEro mpodecCHOHaIbHOTO
obpazoBanus / U.B. Audunorenora, A.B. babkos, B.A. IlonkoB.- 2-¢ u31., UCp. U JION. —
Mockga: U3narenbctBo FOpaiit, 2022. — 291 c.

3.2.2.J10n0JTHUTEIbHbIE UCTOYHUKM:
1. T'ycesa, E.B. Xumus mis CIIO.: yue6.-meton. nmocodue / M.P. 3uranmmuna, JI.1. Kynukosa;

Kazan. nam. uccnen. rexaon. yH-T; E.B. '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
(mara obpamenus: 31.03.2023) / - Pesxxum goctymna: Assi aBTOPH3. MOJIb30BaTENCH.

2. YepnukoBa H.}O. Xumus B JOCTYITHOM H3JIOKEHWHU: ydeOHoe mocobme miusi crmo / H.FO.
Uepnukosa.- 2-¢ u3j., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9.- Tekcr: onextpoHHbli // JlaHb: anmekTpoHO-OMOnmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 31.03.2023)/ - Pexum mocryma: amist
aBTOPH3. MTOJIb30BATENEH.

3.2.3 UnTepHeT — pecypcesbl:

1. HayuHo-nomymsipHbII NPOeKT «JIeMeHThl 0ONbIION HAayKH « ((u3uKa, XUMUS, MaTeMaTUKa,
aCTpPOHOMMS, HayKa O JKHM3HHU, Hayka o 3emie). HoBocTH Hayku, KHUTH, HAyYHO-TIOIMYJISIPHbIE

cTaThH, JEKIUH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - neximuu mo XMMuM Ha

caiire [ToctHayka. https://gotourl.ru/4780 (https://elementy/ru/) Pexxum noctyma: cBOOOIHBIA.


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

2. CaiiT Hay4HO-TIOMYJIIPHOTO >KypHajda «XuMus W Ku3Hb». https://gotourl.ru/4785Pexum
JIOCTYTIa: CBOOOTHBIN.

3. Callr 0 XuUMHUHM: KIACCHYECKHE YYCOHUKH, CIPABOYHUKH, DSHIUKIONEIUH, TIOUCK
OpPraHUYeCKUX W HEOPraHUYECKUX PEaKIUid, COCTaBJICHHUE ypaBHEHUU peakiwmii. https://www.
xumuk.ru/ Pesxum moctyma: ¢cBOOOIHBIMA.

4.1lnmardpopma Zoom yisi TIPOBEICHUS OHJIAWH-3aHATHI U BUICO-KOHGEPEHITUH. [DIeKTpOHHBIN

pecypc]. Pexum noctyna: https://zoom.us/.

5. DmnektponHas wuH(pOpPMAMOHHO-OOpa3oBaTenbHass cpega Ha iatgopme Moodle.

[DnexTponnsIii pecypc]. Pesxum mocryna: https://moodle.ospu.su/

3.3 IIporpamma oOecniedyeHa HeOOXOAMMBIM KOMILIEKTOM JIHIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecredeHus


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

4 KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JACIATITAHBI (TPEJIMETA)

KoHTpons M olLieHKa pe3ylbTaToB OCBOCHHUS O00IIe00pa3oBaTeNbHON IUCIUILTUHBI
PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOILINX

KOMIIETEHIIMH 10 pa3jienaM U TeMaM CoAep KaHMsl ydeOHOro Marepuaa.

[IpomexyTtouHas atrectanus B popme nuddepeHupoBaHHOrO 3a4eTa.

O6uue komnerenuun (OK), Pasznen/Tema THII OIIEHOYHBIX
JINYHOCTHBIE pe3yabTaTsl (JIP) MepONpHUATHIA
OK.01 Pl: Tema 1.1 - YCTHBIN omnpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHHUC
IIK 2 4. P3: Tema 3.1 XUMUYECKUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HUCIOIb30BaHUSA
JP 2,4,16,23,30 4.3 XUMHUYECKON CHUMBOJIUKM H
P5: Tema 5.1 Ha3BaHHMH COCIUHEHHUI IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHAPOIHOTO COr03a
TEOPETHYCCKOW M MPUKJIIATHOM
XUMHH u TPUBUATBHBIX
Ha3BaHUN HJIS COCTaBIICHUS
XUMHYECKHUX (POPMYIT;
- 3aciaymmBaHuEe COOOIICHHIA
1 OIICHKA WX MOATOTOBKH;
- PesynmbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PadoT;
- Pesynbrar  BBINOJTHEHUS
MPAKTUIECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aaHud,
- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu
OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciaymmMBaHuEe COOOIIEHUM
IIK 2.4. P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX HOATOTOBKH;
3.3 - 3amaHus Ha HCIIOJIb30BAHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOH CHMBOJMKH U
4.3 Ha3BaHMH COENUHEHHI MO
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKOU U IIPUKIIATHON
XUMHU u TPUBHUATBHBIX

Ha3BaHUU JJIi COCTaBJICHUS
XUMUYECKHUX (HOPMYIT;

- Pesynbrar  BBINOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PaboT

- Pesynmprar  BBIOJTHEHUS




MPaKTUYECKON paboTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
uHpopManuu

aHaM3 |
y4eOHOU

OK.04
IIK 2.4.

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOLICHUMN
U OLIEHKA UX MOATr0TOBKHU;

- 3ajaHusg Ha MCIOJIb30BaHUS
XUMHUYECKONH CHMBOJHUKUA U
HAa3BAHUM  COCJUMHEHUN IO
HOMEHKJIaType
MEXTyHapOJHOTO coro3a
TEOPETUYECKON U MPUKIIATHOMN
XAMHH W TPUBHAIBHBIX
Ha3BaHWH JUIsl COCTaBJICHHS
XUMHYECKHUX (POPMYIT;

- PesynmbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesymbraT  BBINOJIHCHHS
MPAKTUYECKON paboOThI;

- PesymbraT = BBINOJIHCHHS
nabopaTopHOH PabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
uH(popMaluu

aHamM3 |
yueOHOi

OK.07

IIK 2.4.

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTHKO-OpHEHTHPOBAHHBIE
3aIaHus;

- Tlombop,
npeoOpa3oBaHue
uHpopManuy,

aHaM3 |
yueOHOM

5 HEPEYUEHB UCITIOJIB3YEMbBIX METOJ0OB OBYUEHUSA

5.1 TlaccuBHBIE: ONpOC, PENPOAYKTHUBHBIE YHPAXHEHUS 10 3aKpEIUICHHI0O U OTpaboTKe

HU3YUYCHHOI'O MaTc¢pHralia

5.2 AKTHBHBIE W HWHTEPAKTUBHBIC: DBPUCTUUYECKHE O€CeIbl, TUCKYCCHUU, KPYTJbIH CTOI,

MMpE3CHTalrs, BUKTOPHHA, KBECT.




