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1 MIACIIOPT PABOYEM ITPOTPAMMbBI YYEBHOI'O TIPEIMETA
OVYIL.12 XUMUA

1.1 OdbsacTh npuMeHeHus padoyeil NporpaMmMsl
PaGouast mporpamMma y4eOHOTO MpeaMeTa SBISETCS YacThiO MPOTrpaMMBbI CPEIHETO (TIOJTHOTO)

obmero obpazosanus no crneruagbHoctu CITO 23.02.08 CTpouTenbCTBO KEJIE3HBIX JOPOr, MyTh U
IIyTEBOE XO3MCTBO.

[Ipu peanuszauuu paboueld MporpaMMbl MOTYT MCIIOJIB30BaThCs Pa3iUuHble 00pa3oBaTelbHbIC
TEXHOJIOTMH, B TOM YHUCJI€ AUCTAaHLIMOHHbIE 00pPa30BaTEIbHbIE TEXHOIOIHH, JIEKTPOHHOE 00yUEHHE.

Pabouas mporpamma y4yeGHOro mpeaMeTa MOXKET ObITh HCHOJb30BaHa B NMPO(ECCHOHATIbHOU
MOATOTOBKE, MEPEMOATOTOBKE U MOBBIIIEHNN KBaIupuKauu padounx no npodeccusim: 14668 MonTep
nyty; 18401 Curnanucr.

1.2 Mecto yueoHoro npeamera B crpykrype OIIOII-IIIICC3:

OOmeoOpazoBaTesbHbINA TpeaMeT «XUMUsD U3ydaeTcsi Ha 0a30BOM ypOBHE B 00IIe00pa3oBaTeIbHOM
IIUKJIe y4eOHOTO ITaHa OCHOBHOM MPO(ECCHOHATBHOM 00pa30BaTeIbHON MPOTrpaMMBbl YKPYITHEHHBIX TPYTIIIT
crieranbHOCTel / Ipodeccuit: 23.02.08 CTpOUTENBCTBO JKEIE3HBIX JOPOT, MYTh U IMTyTEBOE XO3SIMCTBO.

TpynoemkocTh mipenmera «XuUMEsD» Ha 0a30BOM YpOBHE COCTaBIIsIeT 72 4aca, M3 KOTOPBIX 64 daca —
6a30BbIii MOAYJb (6 pa3nenoB) U 8 YacoB — MPHUKIAAHOM MOAyab (1 pas3zmen), BKIIOUAIOMIMKA MPAaKTUKO-
OpPUEHTHUPOBAHHOE COMIEPKaHNE KOHKPETHON MPOo(deCcCUu Win CHelHaTbHOCTH.

[puknagHoii MOIYNb BKITIOYAET OJMH pasfen. Paszmen 7 «Xumust B ObITY U NMPOU3BOICTBEHHOMN
JEATETLHOCTH YEJIOBEKA» Peain3yeTcCsl I YKPYITHEHHBIX TPYII crieruanbHocTel / mpodeccwii: 23.02.08
CTpouTenbCTBO JKEJIE3HBIX JOpOr, IyTh M IIYyTEBOE XO3AHCTBO HA MaTEpUalle, CBS3aHHOIO C
AKOJIOTMYECKON O€30MacHOCThIO U OLIEHKOH IMOCIIEACTBHIM OBITOBOM M TIPOU3BOJICTBEHHOM JEATEIIHHOCTH, TIO
oTpacysM Oyy1ei mpoecCHOHATEHON ASSITENFHOCTH O0YYarOIIXCSL.

1.3 [InanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOIo mpeaMera:
1.3.1 Ilens yueOHOro mpeamera:

DOpMHUPOBAHME Yy CTYACHTOB NPEICTABICHUS O XMMHUYECKOM COCTABIISIOIIEH €CTECTBEHHOHAYYHOU
KapTMHbl MHpa KaK OCHOBBI TPHHATHS PEIUCHUM B JKU3HEHHBIX W IIPOM3BOJCTBEHHBIX CUTYALMSX,
OTBETCTBEHHOTI'O TIOBEJICHUSI B IPHUPOIHOM Cperie.

3anaumn npeMera:

1) cdopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHMUSI XUMUYECKUX TPOLIECCOB U SBICHUI
B OKpYXAarOLIeH Cpene, LEJOCTHOW HaydyHOM KapTHHBI MHpa, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHbIX HayK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYIIbI HEOPraHMYECKUX U OPraHMYECKUX BEILECTB, yPAaBHEHUS
XUMHYECKHX PEAKLI, OOBSICHATH UX CMBICII, THTEPIPETUPOBATh PE3YIbTAaThl XUMHUUECKHUX KCIIEPUMEHTOB,

3) copMHpOBaTh  HABBIKM MPOBEAEHHUS MPOCTEHIIMX XUMHMYECKUX SKCIEPUMEHTAIbHbBIX
UCCIIEZIOBAaHNN € COONIOJICHNEM TpaBHI OE30IacHOro OOpalleHHs C BEIIECTBAMH M JIA0OPATOPHBIM
000pyI0BaHHEM;

4) pa3BUTH YMEHMS WCHOJIb30BaTh HHPOPMALMIO XUMHYECKOTO XapakTepa M3 pa3iIMYHBIX
HCTOYHUKOB;

5) chopMHupoBaTh yMEHHMS IPOTHO3UPOBATH TIOCIEACTBUSI CBOCH JESTENHHOCTH M XUMHYECKHX
HPHPOHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOLIECCOB;

6) chopmHupOBaTh TIOHUMAHHUE 3HAYUMOCTH JTOCTIKEHHH XMMHYECKOW HAYKHW M TEXHOJOTHH UL
Pa3BUTHS COLMATIBHOM M IPOM3BOCTBEHHOM cep.
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- Ha3bIBaTh U3yYCHHBIC BEIECTBA MO "TPUBHUATBHON" UM MEKIYHAPOTHOW HOMEHKIIATYPE;

- OINPEAENATh: BAJICHTHOCTh M CTEICHb OKHCICHUS XUMHYECKHX 3JICMECHTOB, THIT XUMHYECKON
CBSI3HM B COCIMHEHUSX, 3apsii MOHA, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCAMHECHMUIA,
OKHUCJIUTETh W BOCCTAaHOBHTEb, NPHHAUICKHOCTh BEIIECTB K PA3IUYHBIM KJlacCaM OpPraHUYeCKHX
COCIUHECHMI;

- XapaKTepU30BaTh: JIEMEHTHI MAJIBIX TIEPHUOJIOB IO MX TOJIOKeHUI0 B [lepuomndeckoii cucrteme
AWM. MenneneeBa; oOmMe XUMHUYECKHE CBONCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX KJIacCOB
HCOPTaHMYECKUX W OPTaHMYECKUX COCJMHCHUN; CTPOCHHE W XHMHUYCCKHE CBOWCTBA W3yYEHHBIX
OpPTaHHYECKUX COSAMHECHUI;

- OOBSICHSTH: 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MPUPOAY XUMHUCCKON
CBs3M (MOHHOM, KOBAJICHTHOW, METAJUTMYECKOH), 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKON peakiuud u
MOJIO’KEHUST XHMHYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB;

- BBITIOJIHATh XMMHYECKUN DKCIEPUMEHT MO PACMO3HABAHHWIO BAKHEHUIIUX HEOPTraHUYECKHX U
OpPTaHMYECKHUX BEIICCTB;

- IPOBOJIUTH CAMOCTOSITEIHHBIN MOUCK XUMUYECKONH MH(POPMAIIMH C UCTIOTH30BAHUEM PA3TMUHBIX
WUCTOYHUKOB (HAyYHO-TIONYJISAPHBIX HW3JIaHUH, KOMITBIOTEPHBIX 0a3 JIaHHBIX, pecypcoB HHTepHeTa);
MCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH Ui 00pabOTKU M Mepeayll XUMUIeCKod MHPOpMAIUN U ee
MIPEJICTABJICHHS B Pa3ITUYHBIX (DOpPMaX; UCTIOIH30BaTh IPUOOPETCHHBIC 3HAHUS M YMEHUS B IPAKTHUCCKOH
JESTEIbHOCTH W TIOBCETHEBHOM KHU3HU IS - OOBSICHEHHS] XMMHUYECKHX SIBICHUN, MPOUCXOMAINIUX B
npupojie, ObITY W Ha TMPOMU3BOJCTBE;, - OINPEACICHUS BO3MOXXHOCTH TIPOTCKAHUS XUMHYECKHX
MPEeBpAIeHU B Pa3JIMYHBIX YCIOBUSAX U OIIEHKH UX MOCIIEICTBUIA;

- OKOJIOTUYECKH TPAaMOTHOTO TTOBEJICHUS B OKPYKaIOIIeH cpee;

- OIGHKU BIIMSHUS XUMHYECKOTO 3arpsi3HEHUs OKPYIKAIOIIeH Cpelbl Ha OpPraHuU3M YeloBeKa W
JIPYTHE KUBBIC OPTaHU3MBI,

- OesomacHOro oOpamieHus ¢ TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, JTabOPaTOPHBIM
000pyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 3aJJaHHON KOHIICHTPAIIMH B OBITY U Ha IPOU3BO/ICTBE;

- KPUTHYCCKOH OIICHKH JIOCTOBEPHOCTH XUMHUYECKOW HWH(OPMAIMK, TOCTYMAIOIMEeH W3 pa3HbIX
HUCTOYHUKOB;

- TIOHUMaTh  B3aWMOCBS3b  yYE€OHOW  JUCIUIUIMHBI C  OCOOCHHOCTAMH  Tpodecchu
npohecCHOHANBLHOM NesSTEILHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAHHOH Y4eOHOU THUCIUTUIHHE.

3HATH:

- BaXXHEHIME XUMHUYECKHE TOHSATUSA: BEIIECTBO, XMUMHUYECKHUW DJIEMEHT, aToM, MOJIEKYyJa,
OTHOCHUTEIIbHBIC aTOMHAasi W MOJICKYJISIpPHAs MacChl, WOH, aJUIOTPOIHsI, W30TOIBI, XHMHYECKas CBS3b,



3IIEKTPOOTPHUILIATENIEHOCTD, BAJIGHTHOCTb, CTETIEHb OKHCIICHHS, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00beM,
BEHICCTBA MOJIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS, PAaCTBOPBI, DJIEKTPOJIUT U HEDICKTPOIIUT,
IEKTPOIUTUYECKAs AUCCOLMALNS, OKUCIUTENIb W BOCCTAHOBUTEIb, OKHCIIEHHE M BOCCTAHOBJICHUE,
TEIUIOBOM 3(QeKT peakuuu, CKOPOCTb XUMHUYECKOW pEaKIMH, KaTaju3, XHMUYECKOE paBHOBECHE,

YIJIEPOIHBIN CKelNeT, (PyHKIIMOHATbHAs TPYTIIa, H30MEpHUs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XMMHU: COXPAaHCHHUA MAaCChl BEUICCTB, ITIOCTOAHCTBA COCTAaBa, HepI/IOlII/ILIeCKI/If/'I

3aKOH;

- OCHOBHBIC TCOPHUU XHUMHH: XHUMHYISCKOM CBsI3H, BJIGKTpOJIHTquCKOﬁ Jucconuani, CTpOCHUA
OpTraHUYCCKUX COGI[HHCHI/Iﬁ;
- BaKHEHIIIHe BCIICCTBA U MAaTCpPHAJIbl: OCHOBHBIC MCTAJIJIbI U CIIJIABBI; CEPHAA, COJIAHAA, a30THAA
N YKCYCHas KHCJIOTBI; IICIIOYH, aMMHAK, MUHCPAJIbHBIC yz[o6peHI/1;1, METaH, 5TUJICH, allCTUJICH, 6CH3OJ'I,
9TaHOJI, XXUPbI, MblJIa, ITTFOKO34, caxapo3a, Kpaxmall, KJIICTYaTKa, 66J’IKI/I, HUCKYCCTBCHHBIC 1 CHHTCTHYCCKHUEC
BOJIOKHA, Kay4YyKH, IJIACTMACCHI.

1.3.3 IInanupyemsble pe3ynbTaThl OCBOCHHS y4€OHOTO MpeaMeTa:

Ocoboe 3HaueHne yueOHbIi mpeaMeT umeet npu hopmupoanuu u pazsutin OK.

Oomme [lnanupyemble pe3yabTaThl 00y4eHHs
KOMIIETEeHIINH O01mue JAucuunjnHapHbie
0K 01. B yacT TPy10BOI0 BOCIIMTAHUSA: - BJIAJIETh CUCTEMOM
Breibupats  cmocoOsr | - TOTOBHOCTh K TpPYIY, OCO3HAHUE | XUMHUYECKUX 3HAHUU, KOTOpas
pelieHus 3a1a4 | IEHHOCTH MacTepCTBa, TPYAOII00HE; BKJIIOYAET: OCHOBOIMOJIATaIOIINeE
poQecCUoOHaNIbHOM - TOTOBHOCTh K AaKTHUBHOW JESATEIBHOCTU | IOHATUS (XUMHUYECKUN DSJIEMEHT,
NeATeTbHOCTH TEXHOJIOIMYECKON " COLIMAJIbHOM | aTOM, 3JIEKTpOHHas 000JI0YKa
TIPUMEHHUTENBHO K | HaIpaBJIEHHOCTH, CIIOCOOHOCTH | atoMa, S-, p-, d-dJIEeKTpOHHBIE
Pa3ITHYHBIM WHULIMUPOBATb, MJIaHUPOBATH U | opOuTamm aTOMOB, HIOH,
KOHTEKCTAM. CaMOCTOSITEJIBHO BBITIOJTHATH TaKyr | MOJIEKYJIa, BaJICHTHOCT,
NEeSITeITbHOCTD; ANEKTPOOTPHUIATETLHOCTb,
- WHTEpEC K pa3IuuHbiM  cdepaM | CTETeHb OKUCIICHUS, XUMHYECKas
podecCHOHATEHOM CBsI3b, MOJb, MOJISIpHAs Macca,
JIEATEIIbHOCTH, MOJISIpHBIA  00BEM,  YTJICPOTHBIN

OnjiajeHne YHUBEPCAIHBIMH Y4eOHBIMHM

CKeJIeT, (yHKIMOHAIbHAsI rpyIIa,

NO3HABATEILHBLIMH JICHCTBUSAMM: pajMKajl, W30MEPHs, HW30MEPHI,
a) 0azoBble JIOTHYeCKHe NeiicTBUSI: TOMOJIOTUYECKUI Psifl, TOMOJIOTH,
- CaMOCTOSATEIBHO  (POPMYJIMPOBATH W | YIJIEBOJOPOMBI, KHUCIOPOI- |
aKTyaJu3upOBaTh MpoOJEeMy, paccMaTpuBaTh | a30TCOACPXKAIINUE  COCAUHEHHS,
ee BCECTOPOHHE; OMOJIOTUYECKH AKTHBHBIE
- YCTAHABIIMBATh CYIIECTBECHHBIH MPH3HAK WM | BEWIECTBA  (YIJIEBOMBI,  KUPBI,
OCHOBaHHS Ul CpaBHEHMs, KIacCU(pHKAIMU U Oenku), MOHOMEp, —MOJUMED,
060BIIEHNS; CTPYKTYPHOE 3BEHO,
- ONpENeNsTh LEeNH JeSITebHOCTH, 3anaBarh | BPICOKOMOJICKYIISDHBIC
rapamMeTphbl U KPUTEPHH UX JTIOCTHDKCHHUS, COCAVHCHMA, KPUCTALTMICCKasA
- BBIIBJITH 3aKOHOMEPHOCTH ¥ npoTuBopeuns | POHICTKE,  THIIBL - XUMHHYCCKHX
B PACCMATPUBAEMBIX SBJICHHSIX; pearinu (OKHCIIHTEIBHO-
- BHOCHTH KOPPEKTUBBI B  JIEATENBHOCTH, | BOCCTAHOBUTCIBHBIC, — 9K30- M
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB Iieisiv, | JHAOTCPMHHUCCKHC, peakinu
OLIEHMBATh PUCKH TIOCIIEACTBUM AesTenpHocTy; | AOHHOTO oOMeHa),  pacTBop,
- pasBHMBaTh KpeaTUBHOE MpluUleHHe npu | YICKTPOIUTDL,  HESJICKTPOJIUTEL,
PEILICHNH )KU3HEHHBIX [TPOOIIeM SJICKTPOIMTIHICCKA
0) 6a30BbIe HCCIEI0BATEILCKHIE 1eCTBHS: aucconuanus, OKHUCIINTC]Ib,
- BIIAZCTH HABBIKAMI yeGHO- | BOCCTAHOBHTEI®, CKOPOCTE
HCCIIE0BATEILCKON u npoekTHol | XAMUICCKON peakuumy,




JeATEILHOCTH,
pooIeM;

- BBIBJIATH IIPUYUMHHO-CIICACTBCHHBIC CBA3HU U

AKTYaJIM3UPOBATh 3a71a4y, BbIABUIaTh T'UIIOTE3Y

€e  peIlleHUs, HaXOmWTh apryMeHThl Uit

JI0Ka3aTelIbCTBa CBOMX YTBEPIKIACHHUH, 3a/1aBaTh

HapaMeTpbl U KPUTEPUHU PEIICHHUS;

HaBbIKAMH  Pa3pellCHUs

- aHaJIM3UpoOBaTh ITOJTYYCHHBIC B Xone
pemeHust 3aaa4n  pPe3yiibTaTbl, KPUTHYCCKHU
OLICHMBATh ux JOCTOBEPHOCTD,
IIPOTrHO3HUPOBATH HU3MCHCHHUC B

HOBBIX YCJIOBUSIX;
- YMETb [IEPEHOCUTH 3HAHUS B II03HABATEIIBHYIO
u IPAKTUYECKYIO obnactu
KU3HENIEATEIILHOCTH;

- YMETb MHTETpPHpOBaTh 3HAHWS M3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUIaTb ~ HOBbIE  WJEM,  IIpe/ylararb
OPUI'MHAIBHBIE ITIOXO/bl U PELICHUS;

- CIIOCOOHOCTD 150.¢ UCIIOJIb30BaHUs B
[TO3HABATEILHOM U COLIMAIILHOM IIPAKTUKE

XUMHUYECKOE paBHOBECHE),
TEOpUM U  3aKOHbl  (Teopus
XUMUYECKOTO CTPOEHHS
OopraHMyeckux BemiectB  A.M.
Bbytneposa, TEOpHUsI
AIEKTPOJIUTUYECKON
JUCCOLIMALINY, TEPUOAUYECKUN
3akon /.M. MenneneeBa, 3akoH
COXPAaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKMIA  S3bIK  XHMUHU,
(baxkToNorMyeckue  CBEJCHUS O
CBOICTBaX, COCTaBe, OJy4YEHUH U
0e30macHOM WCIOJIb30BaHUH
BO)KHEMIINX HEOPraHMYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY
U TMPaKTUYECKOW AESITEIbHOCTU
4eJI0BEKA;

- YMEThb BBIIBIATH XapaKTEpPHbIC
NIPU3HAKH u B3aUMOCBSI3b
W3YYEHHBIX MTOHATUH, IPUMEHSITh
COOTBETCTBYIOILIME MTOHATHS IIPU
ONMCAHUM CTPOEHUS U CBOMCTB
HEOPraHUUYECKUX U OPraHUUECKUX
BEUIECTB M UX IIPEBPALLECHUI;
BBISIBJIATH B3aUMOCBSI3b
XVMHAYECKHUX 3HAaHUU c
MOHATUSAMHM U TIPEACTaBICHUSMU
JPYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAaUMEHOBAHUS
COEIMHEHUN  MEXTyHapOJHOTO
coro3a TEOPETUIECKON u
MIPUKJIATHOM XUMUHU u
TpPUBHUAJIbHBIC Ha3BaHUs
BOXHEUIINX BELIECTB (ITUJICH,
alleTWICH, TIHUIEpUH, (EeHol,
dbopmanpaerun, YKCYCHast
KHCJIOTa, TJIMIMH, YrapHbIA ras,
YTIICKUCIIBII ras, aMMHUAK,
ramieHas W3BECTb, HeralleHas
U3BECTb, IIMTBEBAas Coja U
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKUX M OPraHUYeCKUX
BEILIECTB, YPAaBHEHUS] XMMUYECKUX
peakLuii, OOBACHITH UX CMBICI;

HCIIOJIB30BAaTh
XUMHNYECKHUX

MOITBEPKIATh XapaKkTEepHbIE
XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU
SKCHEPUMEHTAMH M 3aIUCAMH
YpaBHEHUU XUMHYECKHUX
peaKuuii;

- YMETh YCTAHABJIMBATh




IMPUHAIJICKHOCTD HN3Yy4YCHHBIX

HEOPTraHMYECKUX u
OpraHMYEeCKUX BEIIECTB K
OMpeNeieHHbIM  KJlaccaM |
rpynmnam COETMHEHHI,
XapaKTepH30BaTh HMX COCTaB M
Ba)KHEMIIIIE CBOICTBaA;
OTIpeNICTISITh BHJIBI
XUMHUYECKHX cBsI3ei
(KoBaJIeHTHAA, HMOHHas,

MeTaJuIn4yeckas,  BOJOPOJHA),
TUTIBI KPUCTALIMUYECKUX PEIICTOK
BCIIICCTB; KJIacCU(UIIIPOBATH
XUMHYECKHE

peakiuu;

- copMHpOBaTh MPECTABICHUS:
0 XHMMHMYECKOM COCTAaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI
ana, pOJ'II/I XUMHUHU B ITO3HAHUHN

SABJICHUN MIPUPOJBI, B
(GOpMUPOBAHUN MBILUIEHUS H
KyJbTYpPbI JIUYHOCTH, ee

(YHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOIMMON /Uil pelIeHus
NPaKTHIECKUX 3a/1a4 "
HKOJIOTUYECKH  O0OOCHOBaHHOI'O
OTHOIICHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJHOMU Cpene;

- yMETb IPOBOJUTH pacyeThl MO
XUMHUYECKUM  QopMmysaM U

ypaBHEHUSIM XHMHYECKHUX
peakuuMid ¢  HKCIOJb30BAaHHEM
(bU3HUIECKUX BCJIMYHH,
XapaKTEepPU3YIOIMX  BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0BeMa
(HOpMalnbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCIO0/Ib30BaTh CHCTCMHEBIC
XHMHYECKHUE 3HaHHS JUIST
[PUHATHS pelIeHuI B
KOHKPETHBIX JKU3HCHHBIX
CUTYAIIUSX, CBSI3aHHBIX c

BCHICCTBAMHU U UX TPUMCHCHUCM.

OK 02.
Hcnons30BaTth
COBpPEMEHHBIE

CpeacTBa IIOHCKa,

aHanmm3a
UHTEPIPETANN
UHpOpMALIUU

u

u

nH(GOpPMaIMOHHbIE

TCXHOJIOTHH

JUTS

B 00/1acTH 11IeHHOCTH HAYYHOI'O TO3HAHMS

- chopMHUpOBAHHOCTH MHUPOBO33pEHMUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HAYKU U OOIIECTBEHHON MPAKTUKH,
OCHOBaHHOT'O Ha JHAJIore KyJbTyp,
CITIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENIbCKOW  KYJbTYpbl ~ Kak  CpelCcTBa
BSaHMO)IefICTBPISI MCXKIY JIOAbMU W TTIO3HAHUWSA

- yMeTh  IUIAHUPOBATh U
BBITIOJIHSATD XUMHUYECKUN
AKCIIEPUMEHT (mpeBpareHust
OpPraHUYeCKUX  BEIIECTB  IpH
HarpeBaHWU, TOJTYYCHUE STHIICHA
M UW3YYEHHE €ro  CBOIICTB,
Ka4eCTBEHHbIE  PEAKIMH  Ha
aIBJIETU/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypalus OeJIKOB
NpU  HAarpeBaHWH,  I[BETHHIC




BBITIOJTHEHHSI  3a]la4 | MHUpa; peakmuy  OCJIKOB;  MPOBOIUTH
npo(eCCHOHAIBHOM | - OCO3HAHME LICHHOCTH HAy4YHOM JIEATENILHOCTH, | PEaKMHM  MOHHOIO  OOMeEHa,
e TEILHOCTH. TOTOBHOCTh  OCYIIIECTBJISITH MPOCKTHYIO U | ONPEACNATh  CPeay  BOJHBIX
HCCIIEN0BATENBCKYIO JeATeNIbHOCTh | PACTBOPOB, Ka4eCTBEHHBIC
VH/IMBUAYaJIbHO U B IPYTIIIE; peakiuu Ha cyibgar-, kKapOooHat-
OBnanenne yHHBeEPCAIbHbIMH Y4eOHBIMH U XJIOPHUJ-aHHUOHBI, Ha KAaTHOH
MO03HABATE/IbHBIMH CCTBUAIMM: aMMOHUS; pearh
B) paGota ¢ ungopmanueii: OKCIEPUMEHTAIBHBIE 337aud 110
- BJIJICTh HABBIKAMH ITOJyYCHUST WH(POPMAITUH | TeMaM "Mertamisr" u
u3 HMCTOYHUKOB Pa3HbIX TumoB, | "Hemeramisl'") B COOTBETCTBUH C
CaMOCTOSITENIbHO OCYLIECTBIISATh MIOMCK, aHAIIN3, | MPaBUJIAMHU TEXHUKU
CUCTEMATU3ALIHIO u MHTEpIIPETaluio | 0€30MacHOCTH MPU OOpaleHUN C
uHpopmanmn pa3UYHbIX BUJIOB U | BelIECTBAMH H  JTaOOPaTOPHBIM
dbopM npeacTaBieHus; 000pyIOBaHUEM;  TMPEACTABIIATH
- CO3MaBaTh TEKCThI B PA3MMYHBIX (hopMaTax C | pe3yabTaThl XUMHUYECKOTO
y4eToM Ha3Ha4yeHus MHGOpMalu W IIeJIeBOM | SKcIiepuMeHTa B ¢opMe 3amucu
ayJUTOPUH, BBHIOUpAS ONTUMAILHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NPE/ICTABJICHUS U BU3YaIU3allNH; peakiuii  u  (OPMYIHPOBATH
- OLICHUBATH JIOCTOBEPHOCTb, JISTUTUMHOCTh | BBIBOABI ~HAa  OCHOBE  3THUX
uH(OpMAIH, €€ COOTBETCTBHE IIPAaBOBBIM U | PE3YJIHTATOB;
MOPAJIbHO-3THUYECKUM HOPMaM; - YMETb aQHAITU3UPOBATh
- HCNOJIL30BaTh CPENICTBA MHPOPMAIIMOHHBIX M | XUMHUYECKYIO MH(pOpPMAIIHIO,
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEUICHUH | TIOTydaeMyo u3 pa3HBIX
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W | HICTOYHUKOB (CpPEICTB MAacCCOBOM
OpraHW3aIMOHHBIX 3a/ad ¢ coOojeHneM | uHpopmanuu, cetb MHTepHEeT u
TpeOOoBaHMI SPrOHOMHUKH, TEXHUKH | APYTHUE);
0e30macHoOCTH, TUTHCHBI, | - BIAJECTh OCHOBHBIMH METOIaMHU
pecypcocOepexeHus, MIPaBOBBIX Y | HAyYHOTO TIO3HAHUS BEIIECTB M
STHYECKUX HOPM, HOPM HMH(POPMAIMOHHON | XUMHYECKUX SIBJICHUHN
0€30MacHOCTH; (HabmonieHue, U3MEpEeHue,
- BJIQJICTh HABbIKAMM PACIIO3HABAHMS U 3aIUTHI | SKCIICEPUMEHT, MOJICIIMPOBAHUE);
nHpopmaryy, THOOPMAIIMOHHON 0€30MacHOCTH | - YMETh MPOBOJUTH PacyeThl 1O
JUYHOCTH XUMUYEeCKUM  QopMmynam U
YPaBHEHUSAM XUMHUYECKUX
peakuuii ¢ HUCHOJIb30BaHUEM
buznyecKux BEJINYUH,
XapaKTEepPU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI:
Maccel, oObeMa (HOpMabHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BaTh
CHUCTEMHbIE XMMUYECKUE 3HAHUS
JUISL TIPUHATUS ~ PELICHUNA B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIIUsX, CBSI3aHHBIX c
BEIIECTBAMH U UX MPUMEHEHUEM
OK 04. - TOTOBHOCTh K CaMOPa3BUTHUIO, | -  yMeTb  IUIAHUPOBaTh U
OpdexTuBHO CaMOCTOSITENTBHOCTU U CAMOOTIPEJICIICHUIO; BBITIOJTHSTh XUMHYECKUN
B3aUMOJICCTBOBATD - OBJIAJICHUC HaBbIKaMH yueOHO- SKCHECPUMEHT (mpeBpartteHust
" padoTath B | MCCIIENOBATENLCKOM, MPOEKTHON U COLUAIBHON OPraHHMYEeCKHX  BEIIECTB  MpH
KOJUJIEKTHUBE U | ACATCIIBHOCTH, HarpeBaHuH, MOJIyUYCHUE JTUICHA
KOMaHJe. Os.anenne _ YHUBEPCAIBHBIMM | i y3yyeHue — ero CBOJWCTB,
KOMMYHHMKATHBHBIMH JICHCTBUSIMM: KAYECTBEHHBIE  PEAaKIHH  Ha

0) coBMecTHAas 1eSITEJIbHOCTh:




- TOHMMAaTh U HMCIOJB30BaTh MPEUMYILIECTBA
KOMaHJHOM U MHANBUAYaJIbHON paboThI;

- TIPUHUMATb LIEJIM COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBaTh U KOOPAWHUPOBATH JEHCTBUS
0 €€ JOCTIKCHHMIO: COCTaBJIATh IIJIaH
JNEUCTBHN, PACHPENENATh pPOJIM C Y4ETOM
MHEHMH YYaCTHUKOB OOCYKAaThb pPE3yJIbTaThl
COBMECTHOU paloThl;

- KOOpIMHUPOBAaTh M BBINOJHATE pPaboOTy B
YCIOBHSIX  PEaIbHOTO, BUPTYyAIBHOTO W
KOMOMHHPOBAHHOTO B3aMMOAEHCTBUS;

- OCYILECTBJIITh IIO3UTUBHOE CTPATErUYECKOE
NOBEICHUE B pasIMUHbIX  CHUTyalMsX,
NPOSIBJIATH TBOPUECTBO M BOOOpa’keHHUE, ObITh
VHULIMATUBHBIM

Osgiagenne YHHBEpPCAJIbLHbIMHA
peryJIsiTUBHBIMH JefiCTBHAMU:

r) NIpUHATHE ce0s M APYTHUX JIOJCH:

- IPUHUMATh MOTHMBBI M apryMEHTBI IPYTUX
IS pu aHaM3e pE3yJbTaToOB
JESTEIIBHOCTH;

- IpU3HaBaThb CBOE IIPaBO U IMPaBO APYIHUX
JIIO/IEH Ha OIIHOKHU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MHpP C
TIO3UITH JIPYTOTO YETIOBEKA;

aNBJICTU/IBI, Kpaxmall, YKCYCHYIO
KUCIIOTY; JIeHaTypalus OeJKoB
Opyd  HArpEeBaHWW,  LIBETHBIC
peakuuu  OeNKOB;  IPOBOJIUTH
peakuuu ~ HMOHHOTO  OOMeHa,
OMpefeNaTh  Cpeay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakimu Ha cyibdar-, KapOoHaT-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHUS; pearb
AKCTIIEPUMEHTAIbHBIC 3aJaudl TI0
TeMam "Merasmibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUIIaMHU TEXHUKHU
0€e30MacHOCTH TpU OOpPAICHUH C
BEILIECTBAMH U J1aOOpaTOpPHBIM

000pyJIOBaHUEM;  TPENCTABIAThH
pe3yIbTaThl XHUMHUYECKOTO
JKcnepuMeHTa B (opme 3armcu
YpaBHEHHH  COOTBETCTBYIOIIHX
peakuumii  u  QopMyIHpPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pE3yJIbTaToB

OK 07. B 00/1acTH 3K0JI0rH4€CKOTr0 BOCIIMTAHUS: - chopMHPOBATH TPEACTABICHUS:
CojieiicTBOBaTh - c(opMHUpOBaHHOCTH 9KOJIOTHYECKOM | O XMUMHUYECKOM COCTaBISIONIEH
COXpaHEHUIO KYJIbTYpbl, TIOHUMAHHUE BIUSHUS COIMAIBHO- | ECTECTBEHHOHAYYHOM KapTUHBI
OKpY’KaroIlel cpepl, | 9dKOHOMUYECKHX — TIPOLIECCOB  Ha  COCTOSHHME | MUPA, POJIM XHMUH B MO3HAHUH
PECYpCcOCOEPEKEHUIO TIPUPOJTHON M COIMAJIBHOM CpPEJIbl, OCO3HAHHE | SBJICHUN MIPUPOJBI, B
, TIPUMEHSTH 3HaHMs | [JIOOANBHOTO  Xapakrepa  SKOJIOrMYECKHX | GOPMUPOBAHHM MBILUICHUS U
06 H3MeHeHuy | pooieM; KYJIBTYPBI JIMYHOCTH, ee
KIMMAaTa, TPUHIMIE! | - [VIAHUPOBAHKE H OCYLIECTBIICHHE NEHCTBUI B | GYHKIIMOHATBHOM TPaMOTHOCTH,
6epeKIINBOTO OprZKanmeﬁ Cpelic Ha OCHOBE 3HaHMs LieNiel | HEOOXOMMMON Al pelieHus
[IPOM3BOJCTBA, YCTOMYUBOTO pa3BUTHS YEJIOBEYECTBA; | IPAKTUYECKUX 3a/1a4u
5dpeKTUBHO AKTUBHOE HETPUATHE JICUCTBUH, TIPHUHOCAIIUX | SKOJIOTMYECKH  OOOCHOBaHHOTO
NeHCTBOBATH B | BPEI OKPYXKAIOIIIEii Cpese; OTHOLIEHUA K CBOEMY 3/10pOBbIO
Ype3BBMANHBIX - yMeHHe MIPOrHO3UPOBATh | U IPUPOIAHON Cpee;
CHTYaIHsX. HeOJIaronpusiTHbIC SKOJIOTMYECKHE | - YMETh COONIOJaTh TpaBUiIa
MOCJE/ICTBUSA HPEIIPUHAMACMBIX | SKOJIOTHUECKH 1eJIECO00pa3HOro
JIEHCTBUMN, TPEAOTBPAILATh UX; NOBEICHUSI B OBITY M TPYIOBOU
- pacimpeHue OTIbITa JCITCIILHOCTH | JIEITEIBHOCTH B HeJsIX
SKOJIOTMYECKOW HaIPaBICHHOCTH; COXpaHEHHUsI CBOETO 3/I0POBbSI U
- OBJIQJICHUE HaBbIKaMU y4eOHO- | OKpYIKarOIel TPUPOTHON CPEJIbL;
HCCIICAOBATCIILCKOU, IPOCKTHOU U COLMAJIbBHOU YYHUTBIBaTh OIIaCHOCTH
ACATCIILHOCTH, BO3JICUCTBUS Ha JKUBBIC
OpraHU3MbI OIpeICTICHHBIX
BEIIIECTB, TIOHUMAs CMBICIT
roKazaresst MPEIEeTIHON
JIOITYCTUMOW KOHIIEHTPAIIUU
I[IK 2.4 - yYMCGHHE OMNpPENeNIATh KOHCTPYKTHBHEIC | - COPMHPOBATH MPEACTABICHUS:
BemonHsaTe  paboThl | OCOOCHHOCTH Y3IIOB W JAeTaliell MOJBIKHOTO | O CBOMCTBAaX METAIIOB, CILIaBaXx,

Mo TIPOCKTUPOBAHUIO

COCTaBa;

BUJAX  KOPpPO3HWH,  O0JacTH




u CTPOUTEIBCTBY | -  TMOHMMAHHUE  CHUCTEMBbl  TEXHMYECKOTO | MPUMEHEHUs] HEMETAJUIMYECKUX U

KEJIE3HBIX JOpOT, | OOCITYy’)KMBaHMS M PEMOHTa  IMOJBM)KHOIO | KOMIIO3UIIMOHHBIX MaTepHasos,

3eMJISTHOTO TIOJIOTHA M | COCTaBa BUJAX W CBOWCTBaxX TOILUIUBA,

HCKYCCTBEHHBIX CMa304HBIX " 3aIUTHBIX

COOPYKEHHIA. Marepuaax, CBOMCTBax
HEOPraHUYECKUX u
OPraHUYECKUX COEIMHEHUI,
MapKUpPOBKE U NEPEBO3KE I'Py30B
T0 KEJIE3HOM JIOpOre.

B pesynbpTare ocBOSHHS MpOrpaMMbl yU4eOHOTO MpeiMeTa pealn3yeTcs MporpaMMa BOCIIUTAHMUS,
HalpaBiieHHas Ha pOpMHUPOBAHHUE CIAEAYIOLIUX JUYHOCTHBIX pe3ysbTaToB (JIP):

JIP 2 TlposiBisitolivii aKTUBHYIO T'PaKJAHCKYIO MO3UIHUIO, JEMOHCTPUPYIOINN TPUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTH, MOPAJOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH AKTHBHBIM M Yy4YaCTBYIOIIMH B
CTYJIEHYECKOM U TEPPUTOPHUATIBLHOM CaMOYIPABJIEHHWH, B TOM YHUCIIE€ Ha YCJIOBUSAX T0OpPOBOJILYECTBA,
MPOAYKTHUBHO B3aMMOJICHCTBYIOIINI M YYaCTBYIOLIUH B I€ATEIHHOCTH OOIIECTBEHHBIX OpraHU3aI[Hil.

JIP 4 TlposiBasitonuii 1 1EMOHCTPUPYIONIUNA YBAXKEHUE K JIOJSAM TPY/a, OCO3HAIOIINMA [IEHHOCTh
coOctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpene JMYHOCTHO U
po¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «ITU(PPOBOTO CIIEIa».

JIP 16 IlpuobpereHue oOydarOIIUMUCS COIMAILHO 3HAYUMBIX 3HAHMM O TMpaBUaX BEACHUA
HKOJIOTHUECKOT0 00pa3a KU3HU O HOPMAxX M TPATUIMAX TPYJIOBOH NEATETHHOCTH YEIOBEKa O HOPMax H
TpaIULUAX TOBEJCHHS YeIOBeKa B MHOTOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 Tlony4yeHue 00y4aromuMUCS BOZMOKHOCTH CAMOPACKPBITHS U CaMOpeaIn3aius JUIHOCTH.

JIP 30 OcymuiecTBasomuid TOUCK ¥ HWCIONb30BaHWE WHGOPMAIMH, HEOOXOAUMON ISt
3 PEKTUBHOTO BBITIOTHEHUS PA3TUYHBIX 33/1a4, TPOPECCHOHATBLHOTO M JMYHOCTHOTO Pa3BUTHSI.
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2 CTPYKTYPA U COAEPKAHUE YYEBHOT O ITPEJIMETA

2.1 O0beM yueOHOro npeaMera U BHAbI Y4eOHOM padoThbl

Bun yueOHoii padoThl

O0BEM B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 NpeaMeTa 72
B TOM YHCIIE:
OcHoBHOe coaep:xaHue 72
B TOM YHCJIE:
JIEKIUHU, YPOKHU 25
CaMOCTOsITeNIbHAs paboTa 11
MIPAKTUYECKUE 3aHATUS 22
1a00paTOPHBIE 3aHATHUS 10
IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COACPKAHME
B T.4..
TEOpeTUIecKoe oO0yueHue 25
MPAKTHYECKUE 3aHATUS 4
KOHTPOJIbHbIE PA00ThI 1
B coomeemcmeuu ¢ yueOuviM nianom no umoeam I cemecmpa ammecmayus
1po60OUMCsL 8 hopme KOHMPOTILHOU PAOOMb.
[Ipome:xyTounasi arrectanus (B Gopme nuddhepeHIInpOoBaHHOTO 3a4eTa) 2
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2.2 TemaTH4yeCKHUil IUVIaH U cOJlep:KaHUe Y4eOHOr0 nmpeaMera

1 2 3 4
®opmupyemble
HaumeHoBaHue pa3iesioB U TeM Conep:xanue y4e0OHOIro MaTepHuasia, NPaKTU4YecKue U JadopaTopHble 3aHATHS, Oo0bem Koggeﬁﬁu""
caMoCTosITeIbHAsA padoTa 00yyaromuxcs 4acoB ﬂ(m H)(,)CTHLI:e
pe3yabTatsl (JIP)
Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHH 8/1
Tema 1.1 CtpoeHue aTOMOB. 1.1.1 OcHOBHBIE IOHATHS M 3aKOHBI HEOpTraHUYECKOH 1 001Ieit xumun. [leproandeckas OK 01 OK 02
[Tepuoanueckuii 3aKoH U cucteMa xumuieckux 3meMenToB .M. MenneneeBa. CtpoeHue aToma JIP 16,23,30
nepuoAnYecKas CucTemMa ConepixaHue yueOHOTro MaTepuaJia
XUMUYECKuX 3yiemenToB J[. 1. CoBpemeHHasi Mozieb cTpoeHHst atoMa. CHUMBOJMYECKHNA S3BIK XUMHHU. XHUMHYECKHNA SJIEMEHT.
Menpeneena OnekTpoHHas KoHburypauus atoma. Knmaccudukarusi XMMHUYECKHX AJIEeMEHTOB (s-, p-, d-
areMeHThl). BaneHTHble a5eKkTpoHbl. BaneHTHOCTh. DNeKTpoHHAs NMPUPOia XUMUYECKOH CBS3M.
DNeKTPOOTPUIIATENHHOCTh. BUIbl XUMHUYECKON CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKasl,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHHSI. D)

[leprommueckass cucrema xumuueckux aneMeHToB JI.WM. MenneneeBa. DU3MUECKUIT CMBICI
Ilepromuaeckoro 3akona JI.M. Menneneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHWYECKHX
AJIEMEHTOB, 00pa3yeMbIX MMH TIPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBHU C TIOJIOJKEHHEM
XUMHMYECKOro 3j1eMeHTa B [lepronnueckoii cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYEHUE
[lepuomnueckoro 3akona .M. MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKphITHE HOBBIX
XUMHYECKHX JIEMEHTOB

CamocrosiTenbHas padota odyuyarommuxcs Nel

Koncnekr, mnoxaroroBka cooOmeHuii Ha Tembl 10 BbIOOpY: HaHoTexHonorus kak
IIPUOPUTETHOE HAIPABIICHUE PA3BUTHsA HAayKU M Npou3BOoACTBa B Poccuiickoit denepanuu;
PagnoaktuBHOCTE. MCnosb30BaHME pagMOAKTUBHBIX HM30TOIOB B TEXHUYECKHX LIEIAX.
PeHTreHoBckoe M3JIydeHME U €ro HCIOJb30BaHME B TEXHMKE M MeauluHe. Pemenue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad 10 BOIPOCAM: OCHOBHBIC IOHATHS XUMHH,
OCHOBHBIE 3aKOHbl XUMMM. PacueTHble 3a7auyM Ha HAXOXKIEHUE OTHOCHUTEIbHOU
MOJIEKYJISIPHOM MaccChl, ONPENCIEHUE MACCOBOM JOJU XUMHUYECKUX JIEMEHTOB B CIOXKHOM
BELICCTBE.
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1 2 3 4
1.1. 2 IIpakTnuyeckoe 3ansaTHe Nel Pemenue pacueTHwiXx 3amad no Teme: "OCHOBHBIE OK 01. OK 02
KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHUSAM XUMUYECKUX peakiui'” ) HK’2 4
4,
JIP 2,4,16,23,30
1.1.3 IIpaktudeckoe 3aHsTHe Ne2 PelieHHEe 53KCIEPUMEHTAIbHBIX 3a/ad IO TEME: OK 01, OK 02
[lepuonnueckas cuctema xummuueckux snemenToB .M. Menneneesa. CtpoeHue aroma 2 [IK 2.4,
JIP 2,4,16,23,30
1.1.4 IpakTuyeckoe 3anaTue Ne3 PemieHune sKCEepUMEHTANIBHBIX 3a7ad 1O TeMe: THUIIbI OK 01, OK 02
XUMHAYECKHUX CBA3eH. THIEI KPUCTAIUIMYECKUX PEIIETOK 2 JIP 2,4,16,23,30
Pasznen 2. XumMu4ecKkue peakuuu 102
Tema 2.1 Tumsr xumuueckux | 2.1.1 Knaccudukaruys v TUITBI XUMHUYECKUX PEAKIIMA HEOPTAHMYECKUX COSTUHEHUIN OK 01, OK 02
peakuuii IIK 2.4,
JIP 4,16,23,30
Conep:xaHue yueOHOro MaTepuasa
Knaccudukanus u THUNBI XUMHUYECKHX PEAKIHUNA C Y4aCTHEM HEOPTaHUYECKUX BEIIECCTB.
CocTtaBlieHHEe ypaBHEHUH peaklHii COeIWHEHUs, pa3lIoKEHHUs, 3aMeIleHus, 0OMEeHa, B T.U.
peakIuii TOpeHHsl, OKHCIICHUSI-BOCCTAHOBIICHHUS. )
VpaBHeHUsT ~ OKUCIEHUs-BOCCTaHOBJIeHUs.  CrteneHb  okucieHus.  OKUCIUTENb U
BoccTtaHOBUTENh. CoOCTaBlieHME ¥  ypaBHUBAHHUE OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX
peaKkuii MEeTOIOM JJIEKTpOHHOTro OanmaHca. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B
MIPUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCAX U )KU3HEAEATEIbHOCTH OPTaHH3MOB.
CamocrosiTeibHast padoTa odyuyarommuxcs Ne2 1
AHanu3 u npeoOpa3oBaHue yueOHOW HHGOPMALIHH.
2.1.2 IIpakrtuyeckoe 3aHsATHe Ned4 PemieHue 5SKCIEPUMEHTANBHBIX 3a4ad [0 TEME: OK 01, OK 02
"OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH" 2 IIK 2.4,
JIP 4,16,23,30
Tema 2.2 DuiekTpoJuTHYECKASA 2.2.1 PactBopeHue Kak (pU3MKO-XUMUYECKUN TPOLIECC. OK 01 OK 04
JTUCCOIHAIIMSA ¥ HOHHBII 00MeH IIK 2.4,
JIP 4,16,23,30
Conep:kanue y4e0HOro MaTepuaJa 2

Teopus 25IeKTPOIUTHYECKON quccouuanuu. MIoHbl. DJIeKTPOIUThI, HEAIEKTPOIUThL. Peakuyu
noHHOro ooMeHa. CocTaBiieHHE peakluii HOHHOIO 0OMEHa IyTeM COCTABJICHHsI UX MOJIHBIX U
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2

COKpAIllCHHBIX HOHHBIX ypaBHEHHUU. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha
COCTABJICHUE UOHHBIX PEaKIU.

[IpakTHyeckoe UCMONIb30BaHUE PEAKIMil HOHHOTO OOMEHa U TUIPOJIN3a B TEXHOJIOTUYECKUX
IIpoLEeccax JKEIE3HOIOPOKHOI0 TpaHcnopTa. [IoHATHS: ralbBaHOCTETUs, FAJIbBAHOILUIACTUKA,

HX IPAKTHYCCKOC 3HAYCHHUE B KCIC3HOAOPOKHOM XO03SHCTBE.

CamocrosiTeibHas padora odyuarommuxcs Ne3

Ananu3 u npeobpazoBanue yueOHoM mHpopManuu. [loaroroBka cooOuieHuid Ha TeMy IO
BbIOOpY: IIpakTHueckoe NpUMEHEHHUE 3JIEKTpoJin3a: papUHUPOBAaHHE, TallbBaHOILIACTHKA,
TaJIbBAHOCTETUA.

2.2.2 JlaGopatopHoe 3aHsTHe (padora) Nel "lccienoBaHue CBOWMCTB 3JIEKTPOJIUTOB.
Onpenenenne pH cpenbl pacTBOpoB. Teopus 3MEKTPOTUTHUECKON AUCCOIMAUN"

OK 01, OK 04
IIK 2.4,
JIP 4,16,23,30

2.2.3 JIabopaTopHoe 3aHsiTue (padora) Ne2 "Peakuuu nonHoro oomena. ['uaponaus coneit”

OK 01, OK 04
IIK 2.4,
JIP 4,16,23,30

Pasnen 3. CTpoenue u CBOHCTBA HEO

FraHu4Ie€CKHUX BCIIECCTB

7/2

Tema 3.1 Knaccuduxkarus,
HOMECHKJIaTypa 51 CTpOCHHE
HEOPTraHMYECKUX BEIIECTB

3.1.1 OCHOBHBIE KJIACCHI CIIOKHBIX HEOPTaHUYECKUX COEAMHEHUH.

OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

Conep:xxaHue yueOHOro MaTepuasa

ITpenmer Heopranuueckoit xumuu. Knaccudukanus Heopranndeckux BemiecTs. [IpocTeie u
ciokHbple BemiecTBa. OCHOBHBIE KJIAcChl CIOXHBIX BEHIECTB (OKCHJbL, THIPOKCHBI,
KHUCJIOTBI, CONM). B3anMOCBA3b HEOPraHMYECKHWX BEIIECTB. ATrperatHbleé COCTOSHUS
BemiecTBa. Kpucrammmueckue u amopgHble BeniecTBa. THUIBI KPUCTALTMYECKUX PEIIETOK
(aTroMHasi, MOJEKYJspHasi, MOHHAas, METaJIMUecKas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB
BELIECTBA OT THUIA KPUCTAJUIMYECKOM pEIIeTKU. 3aBUCHMOCTh XUMHUYECKONH aKTUBHOCTHU
BEIIECTB OT BHMJAA XUMHUYECKOM CBSI3M U THUINA KPUCTAINYECKON pemeTkd. IIpuunnbl
MHOro00pa3usi BeIeCTB

CamocTtosiTeibHas padoTa odyuarommuxcs Ned
AHanm3 ¥ mpeoOpa3oBaHue y4eOHOW HHPOPMAIIHH.

3.1.2 IIpakrtuyeckoe 3aHaTHe NeS  PemeHne  nNpakTUKO—OPHEHTHPOBAHHBIX
AKCIEPUMEHTAJIBHBIX 3aa4 10 TeMe: YucTble BemecTBa U cMecH. JlucepcHble CUCTEMBI.

OK 01, OK 02
IIK 2.4,
JIP 4,16,23,30
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Tema 3.2  Ousuko-xumuueckue | 3.2.1  IIpakTnueckoe  3ansitue  Ne6  PemieHue — MpakTUKO—OPUEHTHPOBAHHBIX OK 01, OK 02
CBOICTBa HEOPraHMYECKHX BEIIECTB | SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM: "Meramibl"; "Hemerasibr" 2 IIK 2.4,
JIP 4,16,23,30
CamocrosiTeibHass padoTa o0yuyarommuxcs NeS
Pemennie mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha CBOWMCTBA, COCTaB, IMOJY4YEHHE U
0e30IMacHOe HCIIOJIb30BAHNE HEMETAJIOB B OBITY U MPAKTHUECKOHN NEATEeIHbHOCTH YETIOBEKa.
[lonroroBka cooOmennit Ha Temy 1o BbIOOpy: IlpumeHeHue HemeTauioB B
JKEJIE3HOAOPOKHOM X03sicTBe. [IpaBuia nepeBo3Kr HEMETAIUIOB 110 JKEJIE3HOM JOPOre.
[ToaroToBKa K UTOTOBOM KOHTPOJBHON paboTe MO KiaccaM HEOPTaHWMYECKUX COCAMHEHUM: 1
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEHIECTB (OKCHJOB,
THJIPOKCHUJIOB, KUCJIOT, COJiel M JAp.). 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB IMPOCTHIX
BEIIECTB, BOJOPOIHBIX COCIWHEHUH, BBICIIMX OKCHUIOB W THUAPOKCUAOB. MneHTudukanus
HEOPraHMYECKUX BELIECTB C HCIIOJIb30BAHUEM HX (PU3UKO-XUMUYECKUX CBOWCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKIINil
Tema 3.3 Nnentuduxamnus | 3.3.1 ['eHeTHYECKas CBSI3b HEOPTaHUYECKUX COCTMHEHUI OK 01, OK 02
HEOPraHWYECKUX COCTUHEHUN Hrorosasi konTpoJbHasi padora Nel IIK 2.4,
JIP 4,16,23,30
Hmoz I cemecmpa: MakcumanbHasi yaeOHas Harpyska (Bcero) 30
O0s3arenbHas ayquTopHas yueOHast Harpy3ka (Bcero) 25
MIpaKTUYCCKHUE 3aHATUS 12
naboparopHble 3aHATHS (PaOOTHI) 4
camocTosiTesbHas paboTa 5
KOHTpOJIbHAs paboTa 1
Pa3nen 4. CtpoeHne U CBOMCTBA OPraHUYeCKUX COCAUHEHMI 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Tlonsitre 06 opraHMYECKUX BEIIECTBAaX, UX MPUMEHEHHE Ha JKeJIe3HOH mopore. Teopus OK 01, OK 02
CTpOECHUE u HoMmeHkiarypa | A.M. Bytneposa. Kinaccuduxarus opraHn4ecKux BEIeCTB [IK 2.4,
OpraHUYECKHUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2

[TosiBieHHe U pa3BUTHE OPraHMYECKOW XUMHUM Kak Hayku. lIpeaMer opraHu4eckod XUMHM.
MecTo ¥ 3HaYE€HHE OpPraHUYECKOM XMMHHM B CUCTEME E€CTECTBEHHBIX HayK. XHUMHYECKOE
CTPOCHUE KaK IOPSJOK COCJAMHEHUS aTOMOB MOJIEKYJE COIVIACHO WX BaJEHTHOCTH.
[IpuMmeHeHne OpraHMYecKUX BELIECTB Ha JKeye3Hou jopore. llonoxkenus Tteopuu

XUMHYECKOTO CTPOCHHsI opraHnyeckux coenuHenuid A.M. BytiepoBa. YriepoaHblii CKeleT
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OpPraHMYeCKON MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOCHHS MOJIEKYIL.
M3omepuss u wm3omepbl. llonsarune o ¢yHkumoHanmbHOM rpymme. Pamukan.  [IpuHOMDsI
KJIacCU(UKALMK OPraHUYEeCKUX COEeJUHEHHMH. MekayHapoaHas HOMEHKJIATypa M IPHHIMIIBI
HOMEHKJIATypbl OPraHUYECKUX COCAMHEHUH.
CamocTrosiTesibHasi padoTa o0yyaommxcs Ne6
[TonGop, ananu3 u mpeodpazoBanue yueOHOW wHPopManuu. [loaroroBka cooOmieHud Ha
TeMbl 10 BbIGOpY: JKusHp u gestensHocth A. Kekyme. YKusup u mestensHocTh .
bepuenunyca. XKusnp u gearenbHocts @. Bemsepa.
Tema 4.2 CgoiictBa opranudeckux | 4.2.1 AJIkaHbl: COCTaB, CTPOEHUE, TOMOJIOTUYECKUI PS/I. OK 01, OK 02
COCTUHEHUN IIK 2.4,
JIP 4,16,23,30
Conep:xaHue yueOHOro MaTepuasa
[IpenenpHble yriaeBogOpoab! (aldKaHbl U IUKIOANKaHbl). OCOOEHHOCTH KJIacCU(PHUKALMU U
HOMEHKJIATYpbI, H30MepHus, (pu3HUecKkrue CBOWCTBA, XWMHUYECKHE CBOICTBA, CIIOCOOBI
noiaydyeHus. l'opeHume MeTaHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB Telja B
MIPOMBIIIIEHHOCTH M OBITY. CBOWCTBA MPHUPOTHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MPHPOJIE
U IPUMEHEHHUE aJTKaHOB.
4.2.2 Ilpaxtuyeckoe 3ansitue Ne7 PemieHue SKCIEPUMEHTANBHBIX 33Jad IO TEME:
"CpaBHHUTENNbHAS XapaKTEPUCTUKA METaHA U ATaHa"
Conep:xxaHue yueOHOro MaTepuaJa
Kunxue yrneBogopoasl (O€H3MHBI, KEPOCHHBI, COJSIPOBBIE Macia, Ma3yT) - B KauecTBe OK 01, OK 02
rOpPIOYEro B JBUTATENSX BHYTPEHHETO CTOPaHHUs MOABMXKHOIO COCTaBa >KEJIE3HOJI0POKHOIO [IK 2.4,
Tpancnopta. TBepable yriaeBogopoisl (mapaduHbl) — KOMIIOHEHTHI JKHAKHX CMa3oK, JIP 4,16,23,30
UCIOJB3YEMBIX JJII CMa3Kd TPYIIUXCS Yy3JI0B TEIUIOBO3HBIX JBUTATeleil, OCEBBIX
MOJUIMITHUKOB BarOHOB JIEKTPOBO30B, TEIUIOBO30B. ['aJIOr€HIIPOU3BOIHBIE YTIEBOAOPOADI -
B KaUeCTBE XJIa/IareHTa B pepUKEPATOPHBIX BarOHaXx.
4.2.3 Ankensl, ankagauensl. CocTaB M1 0COOCHHOCTU CTPOCHUS OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaa

Henpenenbuble (ajakeHbl, aJKUHbI M ankaiaueHbl). OCOOEHHOCTH KJacCU(pHUKALUU U
HOMEHKJIATYphl, H30Mepus, (u3nyeckrue CBOWCTBA, XWMHYECKHE CBOICTBA, CIOCOOBI
nosyuyeHus. ['opeHue aneTusaeHa Kak MCTOYHHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHHU JUIs
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CBapKu MW pPE3KU MCTAJIIOB. HpaKaneCKoe INPUMCHCHUC QAJIKCHOB H AJKAaJJUCHOB B
JKCJIC3HOJOPOKHOM XO03SICTBE

CamocTrosiTesibHasi padoTa o0yyawmmxcs Ne7
[Ton6op, ananu3 1 npeodbpazoBaHue Y4eOHON HHPOPMAITHH.

4.2.4 Ilpaktudeckoe 3ansitue Ne8 Pemenue sKCIEpUMEHTAIBHBIX 3aJad IO TEME:
"[losnydyeHue aTUIeHa U U3YYEHHE €ro CBOMCTB"

Copepxxanue y4eOHOro MmaTepuaJia OK 01, OK 02

[IppuMeHeHHs TONMMEPOB Ha NPEANPUATHAX KEIE3HOJOPOKHOTO TpAaHCIOpTa  JUIA [IK 2.4,

ANEKTPOU3OJIALIMM, PYKAaBOB TOPMO3HOW CHUCTEMbI [O€3/10B, NPHUBOJHBIX PpPEMHEW, JIP 4,16,23,30

H0OHHUTOBBIX  COCYJOB aKKyMYJIAITOPOB, JeTajedd W  3allUTHBIX IOKPHITHH  Ha

KEJIC3HOJOPOKHOM TPAHCIIOPTE

4.2.5 Ilpaxtuyeckoe 3ansitue Ne9 PemeHue SKCIEpUMEHTANBHBIX 33Ja4 IO TEME:

"ALETHIIEH U er0 ToMOJIoTH" (AJIKIHBI)

Conep:xxaHue yueOHOro MaTepuaJa OK 01, OK 02

IIpumeHeHne oMMepsl Ha OCHOBE IIPOM3BOJHBIX AJIKUHOB B KaU€CTBE M30JISILIMM 3aILUTHBIX IIK 2.4,

000J104€K KaOeJIbHbIX U3/I€TUIl U IPOBOIOB, BHYTPEHHEH OT/EIKU MACCAXXKUPCKUX BaroHOB U JIP 4,16,23,30

BaroHOB 3JIEKTpornoe3noB. lIpuMeHeHue aneTwieHa W €ro roMoJIOroB Ha IPENITPHITHIX

KEJIE3HOJOPOKHOTO TPAHCIIOPTA.

4.2.6 Apennl. CocTaB, CTpOEHUE, MTOITyYEHUE OK 01, OK 02

[IK 2.4,

JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaa

OcobeHHocTH  KiacCH(UKAMM W HOMEHKJIATYpbl, H30MepHs, (U3MUECKue CBOWCTBA,

XMMUYECKHE CBOMCTBA, CIOCOOBI MOnydeHus. IIpuMeHeHne apeHoB M MX TIOMOJIOIOB Ha

OPENIPUATHIX ~ KEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTH  apOMAaTUYECKUX

YIIE€BOAOPOAOB. S TOXUMUKATHI.

4.2.7 IlpakTndeckoe 3aHsaTHe Nel() Pemienue sKcepuMEHTANBHBIX 3ajad IO TEME: OK 01, OK 02

"CpaBHUTEbHASA XapaKTEPUCTHUKA CITUPTOB" [IK 2.4,

Coaepxxanue yueOHOTro MaTepuaJia JIP 4,16,23,30

OpnHOaTOMHbBIE CIUPTBI — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEpPHUajoOB HaXOJSIIMX CBOE
IIPUMEHEHNE B JKEJIE3HOJOPOXKHOM XO34HCTBE (Kpacka JUIsl IMOKPBITUS IMAcCCaXUPCKUX U
IPY30BbIX BAaroHOB; IUIACTU(UKATOPHI, IPUMEHSIEMblE B CBETO-, TEPMO-, MOpPO30-,
BJIArOCTOMKMX JIeTaJSIX MOABMXKHOIO cocTaBa M T.1.). llpuMeHeHue STUIIEHIVIMKOJIS M
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INIMIEpUHa B KadecTBe AaHTU(PU30B B pajuaTopax CUCTEM OXJXKIACHHs JBUraTesen
BHYTPEHHEIO CrOpaHMs; TUIAPABIMYECKHUX, TOPMO3HBIX M 3aKaJOUHBIX JKHAKOCTEH B
MOJBMKHOM  COCTaBe  JKEJIE3HOJIOPOXKHOrO  TpaHcmopTa. IlpakThueckoe  3HayeHHE
apOMaTHUYECKUX CIUPTOB M MX MPOU3BOJIHBIX B KEJIE3HOAOPOKHOM XO3SANUCTBE. Y CIOBUS
MEPEBO3KHU CIUPTOB O XKele3HoH aopore. [IpakTnyeckoe 3HaU€HHE MHOTOATOMHBIX CIIUPTOB
B JKE€JIE3HOJOPO’KHOM XO03s1iicTBe. [lepeBo3ka apoMaTHYeCKUX CIMPTOB IO JKEJIE3HOU 10pore,
MapKUPOBKa IPy30B.

4.2.8 Anpperunel. Kapoonossie kuciotsl. CoCTaB, CTPOCHUE, KIIaCCH(PHUKAIINS

OK 01, OK 02
IIK 2.4,
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

OcobenHocty  kimaccuuKayi W HOMEHKIATYphl, H30MepHs, (HU3MUECKHE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI oNyueHusi. Mbljia Kak COJM BBICHINX KapOOHOBBIX KUCIIOT,
ux Moroniee nercTeue. CiioxHbIe Y3QUpbl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.

CamocrositeibHas padora o0y4yaromuxcs Ne§

[Ton6op, ananu3 u mpeodOpazoBanue ydeOHOW WHPopManuu. [loaroroBka cooOmieHui Ha
TeMy 1o BbIOOpY: MypaBbHHas KUCIOTa B MPUPOAE, HayKe W MPOM3BOACTBe. Mcropus
YKCycCa. HpaKTI/I‘IeCKOC S3HAYCHUC AJIBACTHUOB W HUX IMPOHU3BOAHLIX B KCJIC3HOAOPOKHOM
xo3stiictBe. [lepeBo3ka anmpAerugoB IO  JKENE3HOW JOpore, MapKUpOBKa TPY30B.
HpaKTqucxoe 3HAa4YCHUC Kap6OHOBI)IX KHCJIIOT M HX MPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3stiictBe. [lepeBo3ka KapOOHOBBIX KHUCIOT TO >KEIEe3HOW I0opore, MapKUpOBKAa TPY30B.
HpaKTqucxoe SHAYCHHE )XUPOB U UX MTPOU3BOJHBIX B KCJIC3HOAOPOKHOM XO3SUCTBE.

4.2.9 JlabopaTtopHoe 3aHaTHE (padoTa) Ne3 "CBoiicTBa anbJeruoB 1 KapOOHOBBIX KUCIOT"
Conep:xanue yueOHOro MaTepuasa

MypaBbUHBIMH  aJbAerujy Kak  KOMIIOHEHT  OakeJIWTOBOrO  Jiaka,  SIBJISIOLIUMCS
AHTHUKOPPO3HUOHHBIM ITOKPBITUEM JII BArOHOB. TexkcToanuT Kak OCHOBA JJIA U3IOTOBJICHUA
3yOuyaThIX KOJIEC, BKJQJbIEH TMOAIIMIHUKOB, a TaKXe KakK 3JIEKTPOU30JIATOP.
AcOOTEKCTOJIUT KaK KOMIIOHEHT JJI1 U3TOTOBJICHUSA TPYLIUXCA HeTaJIeﬁ JUCKOB CICIIVICHHUA U
TOPMO3HBIX KOJOJOK Ha JKEJIE3HONOPOXKHOM TpaHcnopre. IIpumeHeHne anetoHa B

YKEJIE3HOIOPOKHOM X034icTBE [[puMeHeHue 1maBeneBor KUCIOThI 111 OYUCTKHA METAJIOB OT

p’KaBUWHBI 1 HAKWIIM, B TOM YHCJIC€ U B KOTJIaX JIOKOMOTHBOB. HCpCBO3Ka U MapKHUpPOBKa
AJIbACTU 0B 1 Kap6OHOBBIX KHCJIOT I10 JKEJIE3HOM Jopore

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30
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4.2.10 IIpaktuyeckoe 3ansitue Nell PemieHue sKkcrepUMEHTaNbHBIX 3a7ay IO TEME:
"Cnoxusle 3¢upsl. Kupsl. [Toustue o CMC"

Conep:kanue y4e0HOro MaTepuaa

BbyTtunanerar kak KOMIIOHEHT TMeHTa(TalIeBBIX SMajei, HCHOJIb3YEMBIX IJISl OKPACKU
MACCaXUPCKUX BaroHOB M JJOKOMOTHBOB; AJIEKTPOU3OJISLUOHHBIX JIAKOB, IPUMEHSEMbIX MpU
PEMOHTE TITOBBIX JBHUTraTeneld. JKupbl Kak MPOIYKT MUTAHUS U XUMHUYECKOE ChIphe. 3aMeHa
KHUPOB B TEXHHUKE HEMHILEBHIM ChIpbeM. MbLI4 BBICHINX KUPHBIX KUCIOT KaK 3aryCTHUTENH B
IUTACTUYECKUX CMa3Kax, TMPUMEHSEMBbIX B pa3lIUYHBIX MEXaHHW3Max Ui CMa3Ku
MOJUIUITHUKOB, 3y0UaThIX KOJIEC, BAHTOBBIX U IIETHBIX Mepeay, HIapHUPHBIX COCTUHEHUHN U
np. Cuaretnyeckue Mororue cpeactsa (CMC): TOCTOMHCTBA U HETOCTATKH.

OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

4.2.11 AMuHEL. AHUINH

OK 01, OK 02
IIK 2.4,
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuasia
OcobeHHOCTH  KiaccH(UKAMM W HOMEHKIATYpPbl, HW30MepHs, (H3MUECKUEe CBOWCTBA,
XUMHYECKHUE CBOMCTBA, CITOCOOBI OJTyUCHHUSI.

CamocrositeibHas padora o0y4yaromuxcs Ne9

[Tonbop, ananu3 u mpeobpazoBanue ydeOHOW WHPopMarmu. [loaroToBKa cooOIIeHHN Ha
TeMy 1o BbIOOpYy: KuszHp u gestenpHocTh H.H. 3uHMHA. AHMIWHOBBIE KpPAaCHUTENH.
HpaKTqucxoe S3HAYCHHUEC aMHWHOB M HUX IPOU3BOJHBIX B KCIC3HOAOPOKHOM XO3SUCTBE.
[TepeBo3Ka aMHHOB 10 JKEJIE3HOW JOpOre, MApKUPOBKA TPY30B.

4.2.12 JladoparopHoe 3anstue (padora) Ned "Amunokucnorel. benku. PacmosnaBanue
BOJIOKOH"

ConeprxkaHue y4eOHOro MaTepuasia

Kamnpon — kak KOMIIOHEHT BHYTPEHHEH OTIEIKHU MOJBUKHOTO cocTaBa. [I[puMeHeHue Kiies Ha

OCHOBE IOJMaMUJIa B BATOHOCTPOEHUU JUIsl CKIEUBaHMs. MUIIOpa-IopoIuiacT — Kak OCHOBA
JUIS  TETUIOM3OJSIIMM M30TEPMUYECKUX, IMAaCCAXKUPCKUX U peprKepaTOpHBIX BaroHOB.
TexHuyeckuil BOWJIOK KakK MPOKJIAJ0YHbI Marepuan B OykcaXx IPU PEMOHTE BAaroHOB U
JIOKOMOTHBOB. 3HAa4€HHWE AMUHOKANPOHOBOW M aMHUHOPHAHTOBOM KHCIOT AN OOBEKTOB
KEJIE3HOJOPOKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XHWMHYECKHE BOJIOKHA M UX
IIPUMEHEHUE Ha XKEJIE3HOLOPOKHOM TPAHCIIOPTE.

OK 01, OK 02,
OK 04, IIK 2.4,
JIP 4,16,23,30

Tema

4.3

Wnentuduxanuys

4.3.1 JlabopaTopHoe 3ausiTue (padora) NeS "CpoiicTBa yrieBojaoB"

OK 01, OK 02,
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OPraHUYECKHUX BEIIIECTB, ux | ConepskaHue y4eOHOTr0 MaTepuaJia
3Ha4YeHUE U NMpUMeHeHue B ObIToBOM | [IpuMeHeHne mpeccoBaHHOW APEBECHHBI Ui BKJIABIIICH MOIIIMITHUKOB, BTYJIOK, OTIOPHBIX OK 04, IIK 2.4,
Y TPOU3BOJICTBEHHOM AESATEIbHOCTH | IUIUT, W3TOTOBJIEHHS IIECTEPEH IMOJBMKHOTO COCTaBa >KEJIE3HOJOPOKHOTO TPAHCHOPTA. JIP 4,16,23,30
YeJoBeKa YrieBoapl M MX posib B )KUBOU npupoe. PazpuTue caxapHoi NpoMBILUIEHHOCTH B Poccuu.
43.2 Ponp xumMuu B O0O0CCHEYCHHH OKOJOTHYECKOH, SHEPreTHYECKOM U IHIIEBON OK 01, OK 02
0€30IaCHOCTH I[IK 2.4,
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuasa 2
Ponp opranmdeckoil XMMUM B pEUICHHH MpPOOJIEM 3HEPreTMYecKond Oe30MacHOCTH, B
pa3sBUTUM MEAMLMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB 3HEPIHU
(anmpTEepHAaTUBHBIE MCTOYHUKM 3HEpruu). OnacHOCTb BO3JEHCTBUS Ha JKUBbIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTJENbHBIX KIAccoB  (YIJIEBOAOPOMbI, CIUPTHI, (EHOIBI,
XJIOPOPraHUYEeCKHE NPOU3BOIHBIC, ANBJAETUABI U Jp.), CMBICI IOKa3aTeisl MpereiabHO
JIOIIyCTUMOM KOHIICHTpauuy. YenoBek B MUpE BELIECTB U MaTrepuanoB. XUMUS U 310pPOBbE
YyeJIoBeKa
Pa3nes 5. Kunernueckne 1 TepMOXHUMHYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XUMHYECKHX peaKIuii 2/0
Tema 5.1 Ckopocts xummnueckux | S5.1.1 IIpakTndeckoe 3aHsaTHe Nel2 PemeHue SKCIEpUMEHTANBHBIX 3aJad IO TEME: 2
peakuuii. XMMUYECKOE paBHOBECHE "CKOpOCTh XUMHUYECKHUX PEaKInid. XUMUUYECKOe paBHOBecHe" OK 01, OK 02
Copaepxxanue yueOHOIro MaTepuaJia IIK 2.4,
BydepHbie pacTBOpHI B TEXHOJIOTMUYECKUX Ipolieccax (IpU 3IEKTPOXUMUUYECKOM HaHECEHUU JIP 4,16,23,30
3alIMTHBIX MOKPHITHIA, B IPOU3BOJCTBE KpacuTenei)
Pasnen 6. PacTBopnl 2/0
Tema 6.1 ITonsiTue o pacTBOpax 6.1.1 IIpaxkTuyeckoe 3aHaTHe Nel3 PemieHue HKCIEPUMEHTAJIbHBIX 3aJad IO TEME: 2
"PacTBOpBI, HCTIONB3YEeMbIE B OBITOBOM M IPOU3BOJICTBEHHOM NEATEILHOCTH YesloBeKa" OK 01. OK 02
Conep:xxanue yueOHOro MaTepuaJia HK’ 4
[lepeBo3ka pa3iIUUHBIX KUIKOCTEH MO >KEJNE3HOW Jopore. PacTBOpbI, HCMOJIb3yEMBIE B P 4.16 23’ 30
OBITOBOM, NPOM3BOJCTBEHHON NEATENBHOCTH YEJIOBEKa. PacTBOphl, NpHUMEHSeMble B T
YKEJIE3HOIOPOKHOM XO35CTBE
Pasznen 7. Xumusi B ObITY ¥ IPOM3BOJACTBEHHOI /1eATEJIbHOCTH YeJI0OBEKA 4/2
Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeiimme qocTukeHUs] XUMUYECKONW HAYKH U XUMHUYECKON TEXHOJIOTUU OK 01, OK 02,
MPOU3BOJICTBEHHON  JESTEIBbHOCTH OK 07,1IK 2.4,
JenoBeKa JIP 4,16,23,30
Coaep:xaHue y4eOHOro MaTepuaJia 2
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Hogelimme nocTvkeHHs XUMUYECKOM HAyKd WM XUMHYECKOM TeXHosoruu. Pons xumuy B
o0ecrieueHNH HKOJOTUYECKOM, DHEPreTHUeCKOW | MHUIIEBOW 0e30MacHOCTH, pPa3BUTHU
menuuuHbl. Ilomck w aHanmu3 uHGOpPMALMM O NPUMEHEHHMHM XUMHYECKMX BEIIECTB U
TEXHOJIOTUH C ydeToM Oyaymiel MpodecCHOHABHOM AEATEeNbHOCTH MO TeMaM: BasKHEUIIHe
CTPOMTENBHBIE MaTepuajbl, KOHCTPYKLMOHHBIE MaTEepUallbl, KpacKH, CTEKJIO, KEepaMmHKa,
MaTepHabl Ui JEKTPOHUKH, HPUMEHSEMBbIE B JKEJIE3HOJOPOKHOM XO3SIMCTBE (HaydHas U
yueOHO-Hay4YHas INTEPaTypa, CPeICTBA MACCOBOM MH(popMaIuu, cetb HTepHET)
CamocrosiTeibHast padota odyuyarommuxcst Nel0 2
Cocrapienne ypaBHEHUI XUMHYECKUX PEAKIMIA C y4aCTHEM MPOCTHIX M CJIOKHBIX OPraHMYECKUX
BEILECTB: MPEJCIbHBIX U HENPEACIbHBIX YIVIEBOJOPOAOB, ApOMAaTUYECKUX YIJIEBOJOPO/IOB,
KUCJIOPOJICOAEPKAIIMX U UX MPOUXBOIHBIX.
7.1.2 TIpome:kyTOo4YHAs aTTeCTAlUs MO ucMILIuHe. [[nddepeHnnpoBaHHbIN 3a4eT 2 OK 01, OK 02,
OK 07, 11K 2.4,
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas ydyeOHas Harpy3Kka (Bcero) 42
OO0s13aTenbHas ayIuTOpHas yaeOHast Harpy3ka (Bcero) 36
MPAaKTHYECKUE 3aHATUS 14
naboparopHble 3aHATUS (PaOOTHI) 6
camocTosiTeNbHas paboTa 6
muQpepeHIIMPOBAHHBIN 3a4eT >
Hroro: MakcumanpsHast yueOHas Harpyska (BCero) 72
OO0s3atenbHas ayaquTopHas yaeOHast Harpyska (Bcero) 61
MpaKTUYECCKUE 3aHATUS 26
nabopatopHble 3aHATHS (pabOTHI) 10
caMmocCTosITeNIbHas paboTa 11
KOHTpOJIbHAs paboTa 1
Hmoeosas ammecmayus 6 popme nudPpepeHInpoBaHHOTO 3aUeTa D)
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3. YCJIOBUS PEAJTIM3ALIUU ITPOT'PAMMBI YYEBHOI'O ITIPEAMETA
3.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAJbHO-TEXHUYECKOMY 00ecneyeHn 0

Y4eOHbIi mpeMeT peasinsyercs B yueOHoM kabuHere: JlabopaTtopusi XuMuu U OUOJIOTUN
ObopyoosaHue yuebnozo kabunema:

1. [ocapounble MecTa O KOJIMYECTBY O0YUYAIOIIUXCS.
2. PaGouee mecTo mpernoaaBaTes.

3. MeTtoanueckue MaTepHraibl IO JUCHUIIIINHE

3.2. UupopmannoHHoe o0ecneyeHne peain3anui NpPorpaMmMbl

IlepeuyeHb pexoOMeHIyeMbIX Y4eOHbIX W3JaHUIl, JOMOJHHUTEJIbHON JHTepPaTyphl
HNutepHeT-pecypcoB, 6a3bl JaHHBIX 0U0JAMOTEYHOTr0 GoHA:

3.2.1.0cHOBHBbIC HCTOYHHKH:
1. Kapnienko, JI. }O. Oprannueckast xumust: yueOHuk mis CIIO / JI. HO. Kapnenxo, C. B.
BacunweBa. — Cankr-IletepOypr: Jlans, 2024. — 192 ¢. — ISBN 978-5-507-51779-4. —
Texcr:  snexTpoHHblii /  Jlanb:  aneKTpoHHO-OMOnunoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/430136 - Pexxum noctyna: ajisi aBTOPHU3. MOJIb30BATENICH.

3.2.2.J/lonoJIHUTEIbHbIE HCTOYHUKH:
1.I'yceBa, E.B. Xumust qis CIIO.: yue0.-meron. mocodue / M.P. 3uranmmna, J[.1. Kynukosa;

Kazan. nau. uccnen. texnon. yu-t; E.B. I'yceBa .— Kazanb : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 — ISBN 978-5-7882-2791-7 .— URL: https://e.Janbook.com/book/196096

- Pexxum nocryna: miis aBTopus. MosIb30BaTeei.

2.YeprukoBa H.}O. Xumus B JOCTYITHOM H3NOXKeHHH: ydeOHOoe mocobue miust crmo / H.IO.
UYepHukona.- 2-e usg., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onextpoHHbli // Jlanb: snekrpoHo-OmOnuoteuHast cuctema. - URL:

https://e.lanbook.com/book/195532 - Pexxum gocTtyma: Jyist aBTOpH3. TOJIB30BATEINEH.

3.2.3 UnTepHeT — pecypchl:
1. HayuHo-momyisipHBIN TMPOEKT «IJIEMEHTHI O0NbIION Hayku « ((hu3uKa, XUMHUS, MaTEeMaTHKa,
aCTpOHOMHUS, HayKa O KU3HHU, Hayka o 3emuie). HoBocTH Hayku, KHHTH, HAyYHO-TIOMYJISPHBIC

CTaThH, JIEKIUHU, SHIUKIOmEANH. https://postnauka.ru/themes/chemistry - JIeKmuu Mo XUMHA Ha

caiire [TocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum moctyna: cBOOOIHBIA.

2. CaliT Hay4YHO-TIOMYJISIPHOTO KypHajga «XWUMHS W KU3Hb». https://gotourl.ru/4785 Pexum
J0CTyTa: CBOOOTHBIA.

3. CaiiT 0 XUMMH: KIAaCCHUYECKHE YYEeOHHKH, CIPABOYHUKH, OHHIMKIONEANH, TMOUCK
OpPraHMYEeCKUX W  HEOPraHMYECKUX  PEAKUMW, COCTaBJICHHWE YPAaBHEHHHM  pPEaKLU.

https://www.xumuk.ru/ Pexxum goctyna: cBOOOIHBII.

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOTI'O ITIPEJIMETA


https://www.xumuk.ru/
https://gotourl.ru/4785
https://elementy/ru/
https://postnauka.ru/themes/chemistry
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/430136

KOHTpO.]'IL U OLCHKa pEe3yJbTaTOB OCBOCHUSA O6H.[€O6p&30B8.TGJ'IbHOFO npeameTa

PacKpbIBAIOTCS Yepe3 AUCLHUILTMHAPHBIE Pe3yJIbTaThl, HANpaBiIeHHbIE Ha (POPMUPOBAHUE OOIIMX

KOMIIETEHIIUH 110 pasaeiiaM u TeMaM COLCPKaHUA yqe6Hor0 MarepuraJia.

[TpomexyTouHas aTTectanus B Gopme audhepeHInpoBaHHOTO 3a4eTa.

Oomue komnerenunu (OK),
JIMYHOCTHBIE pe3yabTaTsl (JIP)

Paznen/Tema

Tun ouneHoYHBIX
MepOnpHUATHIH

OK.01
IIK 2.4

JIP 2, 4, 16, 23, 30

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 0O1IPOC;

- 3amauM Ha COCTaBJICHUE
XUMHUYECKUX POpMYIT;

- 3aJagusg Ha HCHOJIbL30BaHUA
XAMHUYECKOM CHMBOJUKHA H
Ha3BaHUM COEAWHEHHWH TI0
HOMEHKJIaType
MEXTyHApOIHOTO Cor03a
TEOPETUYECKON U MPUKIIATHON
XAUMHH u TPUBUATLHBIX
Ha3BaHMI IS COCTaBJICHUS
XUMUYECKUX HOPMYIT;

- 3acnymuBaHue COOOIICHHIA
M OIICHKA UX IOJITOTOBKH;

- Pesynprar  BBINOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PadoT;

- Pesynprar  BBIOTHEHUS
MIPAKTUYECKON paboOTHI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJIaHus;

- Tloxbop,
npeoOpa3oBaHue
uHbopMaluu

aHanmM3 |
yueOHOi

OK.02
IIK 2.4

JIP 2, 4, 16, 23, 30

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
33

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 0poC
- 3aciymuBaHue COOOIIEHUHN
Y OLICHKA UX TMOATOTOBKH;

- 3agaHusi Ha HCIIOJIb30BAHUSA
XUMHYECKOM CHMBOJMKH U
Ha3sBaHUM COEOUHEHUU II0
HOMEHKJIAType
MEXTyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHUM W TPUBHUAJIBHBIX
Ha3BaHWHA JUISI COCTaBIICHUS
XUMUYECKUX (HOPMYIT;

- PesynmbraT  BBIMOJTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITENIHBIX paboT

- PegynbraT  BBINOJHEHUA
MPAKTUYECKON pabOTHI;
-IIpakTUKO-OpUEHTHPOBAHHbBIE
3aJlaHus;

- ITon6op,
peoOpa3oBaHue

aHanmu3 |
yaeOHOU
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uH(hopMaLuu

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 COOOIIEHUH
1 OLIEHKA UX MOATOTOBKHU;

- 3agaHusl Ha HCIIOJIB30BAHUSA
XUMHUYECKONH CHMBOJUKUA U
Ha3BaHUU COCAVHEHUH  II0
HOMEHKJIaType
MEXIyHapOAHOIO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMMUM W TPUBUAJIBHBIX
Ha3BaHWW Il COCTaBJICHUS
XUMHUYECKHX (POPMYIT;

- PesynbraT  BBINOJHEHUA
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- PesynmpraT  BBINONHEHHA
MIPaKTUYECKON paboThI;

- PesynpraT  BBINONHEHHA
nabopaTopHON PabOTHI;
-IIpakTHKO-OpHUEHTHPOBAaHHBIE
3a/1aHMUS;

- Honmbop, awamuz wu
npeoOpa3oBaHue y4eOHOU
nH(hopMaILuu

OK.07 P7: Tema 7.1 -ITpakTHKO-OpHUEHTUPOBAHHBIE
3aJlaHus;

K 2.4 - ITon6op, a”HaJIn3 u
npeoOpa3oBaHue yaeOHOU

JP 4,16, 23, 30 nHpopmanuu;

S HEPEYEHb UCIHIOJIB3YEMbIX METOJ0OB OBYUEHUA
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5.1 TlaccuBHBIE: OMNPOC, PEMPOMYKTUBHBIC YIPAXKHEHHUS IO 3aKPEIUICHUIO MW OTpaboOTKe
M3Y4YEHHOT'O MaTepuaita
5.2 AKTHBHBIE W HWHTEPAKTUBHBIC: DBPUCTUYECKHE O€CeIbl, TUCKYCCUM, KPYTJIbIH CTOI,

MNpe3CHTalus, BUKTOpPpHWHA, KBCCT.
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